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Lamps:  Apparatus  for  Distributing  HjdrocUrbon  under 

Pressureto tP) \ 698 

Brand, . I.  C.    .!?fe  Lockerbie  and  "Wilkinson,  Ltd 961 

Brand.K.    S«i  Elbs,  K 1334,1334 

Brandel,  F.  de,  and  Buudry  d'Asson,  A.  de.    Colours  and  Inks ; 

.Manufacture  of ,  and  Product  therefor  (P) 793 

Brandenburg,  H .    Sletals  and  Metallic  Compounds;  Recovery 

of (P) 976 

Brandon.    Pseudocymopterus  anisatus ;  Essential  Oil  of .  1552 
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Brandt.C.    Tanning:  Rapid (P) ..i,'.. .'.';'.. ..''....      W 

Brandt,  W.  S.,  and  Root,  F.  .1.    Wood-.VlcohDl ;  Mannfacture 

ot iP) 1527 

Brangier,  P.  A.    See  M.iguier.  P fiS2, 14ia 

Branson.    Arsenic  Determination  in  Malt  Liquors;  Discus- 

sioii  on  — — 903 

Brasington.  W.  W.    Paint:  Composition  of fP) 1544 

Braucke.  W.  von.    Galvanising  Wire  (P) :.■ ■- 1537 

Braun.C.    SceLang..\ 103* 

Braun,  F.  W.,  andCo.    AVe  CalkiiLS,  A.  C. :... 1538 

Braunfels,  L.    Zinc  Ores  :  Reduction  of (P) 1281 

Braunstein.  J.    Incandescence  Gas-Burners  (P) 1446 

Bray.J.  W.    Buriicrs  for  Acetylene  Ga-s  (P) '. 164,117» 

Breakcll,T.    Grinding  !ind  Pulverising  Mill  IP) 596. 

Brcarley.  H..  and  Ibbotson,  F.    "  The  Analysis  of  Steel- Works 

Materials  " ;.  1251 

Brearley.  J.  H.    Furaaces ;  Regenerative (P) 331 

Tlredel.F!    Retort  Gas-Furnace  (P)   1324. 

Breedon,  J.    Metals  ;  Exti-action  of  Precious ,  and  Appa- 
ratus tiierefor  ( P) 552 

Bremer,  H.    Electrodes  for  .\rc  Lamps  (P)  24a 

Lamp  ;  Electric  Arc (P) M4 

Thermo-Electric  Material  (P)    1458 

Brenans,  P.    Di-iodophenol :  A  Sew ]094 

Brenner,  J.  von.    See  Pflster,  J .-t:---- 1231 

Brett,  C.  G  ,  and  Henneberger,  F.  pas-LaHips;  Jbicandeacence 

(P) ...- .'.....■. 164,697 

Breuer,  C.    Air  of  Rooms:  Purification  of (P; 635. 

Brewer,  H.  J.    Batteries ;  Zinc  Element  for  Primary  (P).    4J1 

Briant.  L.    ]VIashing  Operations  ;  Modem — — 1240- 

And  Rigaud.  H.  C.    Beer :  Manufacture  of (P)  491 

.\nd  Vaux,  C.    Drum  Malting igit 

Briee.  E.  C.    Kiln  for  Burning  Bricks,  4c.  ( P) 860- 

Brieger,  L.and  Diesselhorst.G.    Arrow  Poison  from  German 

E  Africa 1094- 

Biiegleb,  H.    Sulphuric  .\nliydridc ;  Manufacture  of — -  (P)     706 

Briggs,  L.  J.    5ee  CameroM,  F.  K 252,406 

Briggs,  S.    Brewers' Vats ;  Rouser  .-Vpparatus  for (P) 558 

Brinell,  J.  A.    Iron  and  Steel :    Influence  of  Heating  and 

Quenching  on  Tensile  Strength  of  —. —    1.331 

Bris.E.K.    Crystal  Glazes :  Nature  of 707 

British  Fuel   Economiser  and  Smoke  Preventer.  Ltd.     See 

Alves,  J 329 

British  Xylonite  Co.    See  Goldsmith,  J.  N '. 1292 

Britzke.O.    Gas  Battery  (P) 1539 

Broca  and  Pellin.    Carbons ;  Photogenic  or  Fhotogiaphic  —r 

(P) : 1448 

Brochet,  A.,  and  Hanson.  G.    Alkaline  Earths;  Electrolytic 

Preparation  of  the  Bases  of (Pi 352 

And  Ranson,  G.     Baryta:    Electrolytic  Manufacture  of 

Hydrated (P) .il- 

And  Ranson,  G.    Caustic  Alkalis:  Electrolytic  Production 

of (P) 408 

Brock,  E.    &«  Wittenberg,  AV.  W 1286 

Brocklebank,  tl.  C.    &<■  Holmes,  T ..109a 

Brode,    J.     Sulphuric    Acid    3Iauufacture :    Chemical   Laws 

relating  to 1393. 

SeeLeBlanc.M , , , li>.35, 1401 

Brodin,  C.  F.,  and  Schepeler,  H.  A.  Acetylene  Gas  Generators ; 

Device  for  Feeding (P) , 907 

Broichgaus,  S.    Gas  and  Air  :  Apparatus  for  Mixing (P) .  132* 

Broodsky,  A.    Plaster  of  Paris  :  Indurating (P).... 708 

Brooke,  H.    Glass  Furnaces,  and  Means  for  Pouring  Material 

therefrom  (P) 914 

Brooke,  N.,  and  Glossop,  W.  Artificial  Stone,  and  MaAufaoture 

thereof  (P) 47» 

Brooke,  R.  G.    See  Allen,  J.  F.   ....;.;.'...;.... , 1285 

Brookes,  .1.  W.,  and  Barnes,  A.  Kilns  for  Drying  Earthenware. 

(P) 549 

Broomel.A.P.    Limek-iln  (P)  ., .1523 

Brothers,  W.    Refrigeration,  and  Apparatus  therefor  (P) 244- 

Biough.  Bennett  H.    Coal ;  Scarcity  of  ^-=-^  . ; . ,; 162 

" The  Scarcity  of  Coal " '.'..■.';■....■. 1«7 

Brown,  A.  J.    Enzyme  Action •■••-• t  •-•,•,!••••  41» 

Brown,  C.  A.,  jun.     Apples  and  their   iS*6duc1s;    Analysis 

of 282 

Brown,  C.  P.    Paper-,  Machine  for  making  Compound  

■   (P) ....:... ..;....; .'.... 635 

Brown,  G.  B.    Crucibles ;  Shield  ;md  Funnel  for  Recharging 

(P) '. 1S37 

Smelters'  Crucibles ;  Recharging (P) 1537 

Brown,  H.    Se«  JTicholson.  J.  R 144S 

Brown,  H.E.    Sandstone ;  Manufacture  of  Dolomitic (P)     708 

Brown,  H.  T.,  and  Glendinning.  T.  A.    Enzyme  Action 419 

And  Glendinning,  T.  A.    Starch;  Velocity  of  Hydrolysis     . 
of by  Diastase ;    ffli* 
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Brown,  J.    BleachirR  and  Dyeing  Wool.  Hair.  &c.  (V) 857 

Glass ;  MftnvitacUire  of by  Electricity  (P) 1232 

UrovTO,  .1 .  Oninphell.    ProcepdiiiRs  of  Annual  Meeting 951 

Wnter  Carriaije  in  Great  Brilain  ;  Discussion  on 765 

Brown  Ij  A,    Fusible  Composition  for  Production  of  Articles 

l.y  Moulding  (P) •••    WS 

Brown,  U.    Furnaces;  llsina  Waste  Heat  in  connection  with 

Smeltinif 11^^ 

Smcltine  Furnaces  ;  Utilising  Waste  Heat  of (P)  -.-■  1400 

Brown.  U.  T.    See  Montgomery,  J.  H 1514 

Krowa.  S.  H.    Grease :  Extraction  of .from  Garbage  (P).    263 

Brown,  W.    .«c«  Barrett.  W.  F «1 

Browne,  C.  A.,  jnn.,  and  Tollens,  B.  Arahau  and  Xylan :  Simul- 
taneous (Recurrence  ef in  Plants 728 

And  Tollens.  B.  Maize  Pith  and  Elder  Pith  ;  Constituents 

of '28 

Browne.  D.  H..and  Neil,  J.  M.  Tin  :  Eecovery  of  Metallic 

/pj 1088 

Brownie  Soap  Co.    ,SVc  Gottschalk,  I, 1543,1543 

Browning.  K.  C.    Phosphorus  Suboxide 68 

Browuine    P.   E.    Cn;sium    and    Rubidium ;  Determination 

of' ''I 

Potassium  and  Sodium  T  Determination  of 71 

Bnieekuer.  C.  O.    Water  ;  Purification  of (P) 422 

Bruehl  J.  W.    Camphor  Carbosylic  Acid  ;  Further  Investiga- 

'tionson 1409,1467 

Bruenjcs.  F.    Sulphide  of  Zinc ;  Obtainment  of (P)....]286 

Brunck.  O.    Bismuth  :  Electrolytic  Determination  of ....    874 

Brunn.A.    Mazut  or  Oil  Spray  ;  Heating  Boilers  with (P)  1127 

Brunt.  C.K.    Yeast,  Manufacture  of (P)   1464 

Brvan  G.    Furnace ;  Combined  Metallurgic ,  and  Precipi- 

'  fating  Water  Tank  (P)  1401 

Bryan.  T.  A.    Acetylene  Gas  Generator  (P) 465 

Brvan-Maish  C...    Sec  Doane,  S.  I] 1323.  1323 

Biiehennu  C.  H.    Grain  and  Hulled  Products  ;  Sterilising  and 

Bleaching  Cleaned (P) 269 

Bucher.  P.    Acetylene  Gas  Generator  (P) 85S 

Bucherer.  H.    DvestufTs.  Azo :  Classification  of 400 

o-Hydroxyc!irl)Oiylic  Acids ;  Action  of  Sulphites  on  Aro- 
matic   :••••; ^VSl 

Nitriles.  Acid  ;  New  Preparation  of 398 

Bucherer.  H.  T.    See  Schranbe,  C 856 

Buchholz  K.  L.  G.    Mineral  Water ;  .\ppaiatus  for  Drawing 

off  (P)  885 

Burhmann.  E.  A.    See  Goetze,  P.  C.  E 1083 

Bucti ner.  E.    .s'«e  A  Ibert  R 1033 

.•;«  Behaghel,  \V 248 

And  Haehumian.  C.    5(3)-Pyrazole  Caibosylic  Acid  from 

5(3)  -PlienylFvrazole 24S 

And  Heide.  C.  V.  d.    Pyrazole  Derivatives 248 

And  Lchmaiiu.  L.    Phenylacetylene  and  Diazoacetic  Ethyl 

Ester •. 248 

AndSpitta.A.    Yeast;  Zymase  Formation  in 784 

Buchner.  M.    Azo  Compounds;  Keduction  of (P) 856 

Ceramic  Products;  lUanulactuie  of  • —    (P) S69 

Kitro  or  otlier  Compounds ;  Electrolytic  Reduction  of 

( P) 856 

Buckley.F.    AV  Ackroyd,  W 1547 

Buckley  J.  I>-.  and  I'hinney,  E.  D.    Acetylene  Gas  Generator 

(P) £68 

Budger,  G.  L.    Oil ;  Method  of  Burning (P)  698 

Bueb,  J.    jSTfS  Deutsche  Continental  Gas  Gcsellsehaft 851 

Buec'helen.  W.    Sterilised  Ointments,  &c. ;  Production  of 

.    (P) 91' 

Buecka.  H.  J.,  and  others.    Milk  Preparation  :  Production  of 

a (P)  717 

Buell.  C.  £.    Explosive  FircAlarm  (P) 639 

Buelow,  C.  and  Schlotterbeck,  F.    Acetylacelone ;  Azo  Com- 
pounds of 965 

Buettner.A.    Liquid  Substances;  Vessel  permitting  Drawing 

oil bv  Air  Pressure  (P)   1267 

And  Meyer.  C.    Vegetable  Matter;  Drying ,  and  Ap- 
paratus therefor  (P) 133 

Bugg.H.D.    Acetylene  Gas  Generator  (P) H29 

Buiilmann,  G.    Mantles ;  Manufacture  of  Incandescence 

(P) 763 

Buisine.  A.  and  P.    Acetone  Oil ;  Manufacture  of (P)  ...    104 

Buissoii,  M.    Cane-Sugar   Works;  Decolorisation   of  Concen- 
trated Products  in 866 

Bull.  n.  C   and   Sendey,  W.    Sugar  Juice;  Extraction   of 

Soluble  Ash  from (P) 130 

And  Walling.  A.    Gold;  Extraction  of  from   Sea- 
Water  (P) 849 

Bull,  I.  C.    Lead  in  Ores ;  Determination  of 1330 

BuUas.S.W.    &eDoman,W 1067,1127 

Bullier.  L.  M..  and  Maqucnne,  L.  G.    Gases ;  Apparatus  for 

Purification  of (P) 13S8 

And  Maqueiine,  L.  G.    Ga<;tyi ;  Compound  for  Purification 

of (.Vj 1388 

Bumby,  H.    Ores;  Utilisation  of  Small 550 
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Bunge,  G.    "Text-Book    of  Physiological   and    Pathological 

Chemistry" 797 

Bunte,  H.    Gas  ;  Explosive  Mixtures  of 32 

Burliank,  W.  H.    Gelatino-Bromide  Plates  sensitive  to  Red. .  1245 

Burcev.  C.  J.  T.    Charcoal;  Apparatus  for  Manufacturing 

(P) 908 

Burehinal,  C.  H.    .fe  Wilkinson.  W.  S 1139 

Bnidou.C.  B.    Mi"ing  Apparatus  (P) 1019 

Burfeind.  J.  H.    ,S>f  Xeill,  J.  W 97S 

,se«  Officer.  R.  H 1141 

Burford.  S.  F.    Cod-Oil  Aual.vsis ;  Discussion  on 69 1 

Nitrates  in  Water;  Discussion  on  Determin.ation  of   —  ..    694 

Burgesfl.J.  A.    Acetvlene  Gas  Genei-ators  (Pj  109 

Acetylene  Gas ;  Purification  of (P) 215,963 

Burgess.  T.  P.    Wood-Pulp;  Apparatus  for  Uso  in  Manufac- 
ture of (P) 494 

Burgess.  W.  T.    Birmingham  Sewase  ;  Discussion  on 670 

Reduction  of  Silver  Solutions;  Discussion  on 1374 

Burk.  W.  K.    Fluorine  in  Fluorides :  Quantitative  Determina- 
tion of 72 

Burkaeniper.  H.    Vapour  Burners  (P) 906 

Bnrkhaltcr,  C.    Hides  ;  Depilation  of (P) 265 

Burn.  J.    Cby  ;  Treatment  of  Impure (P)  1455 

Burnard.  R.     Alkaline  Superphosphate;  Manufacture  of  

(P) 403 

Burns.  R.  H.    Smoke-preventing  Apparatus  (P) 329 

Burrell.E  R.    .fee  Strange,  E.  H 1239 

Burrow,  E.  A.    Oil  Heater.  Strainer,  and  Separator  (P) 1227 

Burrows.  G.  H.    Gas  and  Air  Mixing  .\pparatus  (P) 603 

Burrows,  H.    .SVf  Tildcn,  W.  A 1037 

Burstyn,  W.    Pressure  Regulator  for  Vacuum  Distillations  . .    640 
Burton,  G.  D.    Metal-working  Apparatus  ;  Electric — ■  (P)  .    623 

Busch,  A.    See  Biehringer,  .T 1559 

Busch,  A.  A.,  and  others.    Pasteurising  Apparatus  (P) 13-18 

Busch.  M.    Methyl  Determinations  by  Herzig  and  Meyer 725 

Buss,  O.    Casein  Photographic  Film,  and  Manufacture  there- 
of (P) Il.''i5 

Photographic  Plates  and  Papers  (P)  139 

Bussian.  H.  \.    See  Krieger.  H.  G 1554 

Butchard,  G.  W.,  A.  A.,  and  J.  A.,  and  Gibson,  H.    Cement; 

-•Apparatus  for  Manufacture  of (P) 550 

Butler,  W.  A.,  and  Kunze.  A.    Kiln ;  Continuous  for 

Bricks  (P) 1140 

Butt.  T.  H.    Solids  Deposited  in  Liquid-purifying  Apparatus  ; 

Collecting  of (P)  1267 

Butterficlrt,.I.C.    Ores  containing  Zinc;  Treatment  of (P)    862 

Ores;  Obtaining  Antimony,  and  .Separating  Gold   from 

Antimony (P) 123 

Byer.s.  H.  G.,  and  Hopkins,  P.    Oil  of  Red  Elderberry ;  Exami- 
nation of 1338 

.\nd  Hopkins,  P.  Wood  Tar  from  the  Douglas  Fir  ;  Exami- 
nation of  ■ — - 1228 

Byroni,  T.  H.    Phosphoric  Acid ;  Solvent  Power  of 214 


Cabot.J.W.    SfePrest.S.F 258 

Caille.C.    Fire  Extinguishers  (P)   1019 

Cailletet.  L.    Gelatin;  Mech;inical  Action  of on  Solids...    408 

Caines,  C.  Jl.    See  Squire,  P.  W 929 

Caims.A.    See  Weber,  C.  0 264 

Cajo,  A.    Brickwork  ;  Destruction  of by  Alkali  Sulphates    409 

Calder,  W.  A.  S.    Emergencies  in  Vitriol  SVorks  ;  Discussion 

on 229 

Caldwell,  C.  W.    Acetylene  Gas  Generator  (P) 604, 1227 

Caldwell,.!.    Leather  for  Belting ;  Preparation  of (P)  ...  1189 

Calico  Printers' Association,  The.    See  Costobadie.  H.  A 250 

.\nd  Higginbothaiu,  G.    Printing  Machines  for  Calico,  &c. 

(P)  857 

And  Wilson.  W.  W.    Calico-printing  Machines  (P)   703 

Calkins.A.C.    Assayers' Furnaces  (P)    618,1638 

See  Lonergan,  J.  J 618 

Callsen,  J.    Salicylic  Acid ;  Akyloxymethyl  Ester  of (P)  .  1154 

SceDrcser.H 1194 

SecHofmann,  F 1196 

Calmant,  F.    Distilling;  Process  and  Apparatus  for (P)  .  1523 

Calmette,  L.  C.  A.     Indigo;  Extraction  of (P)   38 

Calvert,  H.  T.    Translation  of  .^begg  and  Herz's  "  Practical 

Chemistry" 77 

Cameron,  D.    Grease;  Extraction  of (P) 1084 

Rendering  Apparatus  (P) 1084 

And  others.     Sewage,  &c. ;  Apparatus  for  Treating  — 

(P)  185 
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C;raeron,  E.G.    ^es  Holmes.  P.  F 1624 

Cameron,  F.  K.    Gvpsum  ;   Solubility  of  in  Solutions  of 

Swliiiin  Chloride 257 

And    lirJKtrs,    L.    J.      Carbonate.'^   and    Bicnrbonates   in 

Atiui'oiis  Solution ;  Equilibrium  between ....    25*2,403 

And  Seidell,  A.    Calcium  Carbonate;  Solubility  of in 

Aqueous  Solutions  of  certain  Electrolytes 773 

And  Seidell,  A.     Gypsum  :  Solubility  of  •  in  certain 

Aqueous  Solutions 549 

Campbell,  E.  D.      Portland   Cement;    Experiments  on  the 

ClinkerinK  of 1398 

And  Kennedy,  M.  B.     Iron  Carbide ;  Probable  Existence 

ofaXew 1388 

CamphoIl.F.    5«;  Neild,  E.  E 976 

Campbell.  H.    Asphalt  and  other  Material;  Heatinsr  of  

(P) 699 

Campbell,  H.  S.    Gas-Burner  (P) 602 

Campbell,  J.  H.  and  C.  U.    ^lilk  ;  Mauufacture  of  Condensed 

or  Desiccated (P)    269 

Campbell,  W.,  and  Matthews,  J.  .\.    Alloys  of  Aluminium  ....  551 

CamiMjtti,  A.    Magnesium  in  Electrolytic  R<^ctifiers 259 

Camps,  R.    Indigo  Blue  fi-om  o-Nitro-acetopheuone 1273 

Nitro- and  Amino- Acetophenone  (Hypnone) 495 

Candy.  F.     .Sewage  :  Treatment  of ,  and  Ajtparatus  there- 
for (P) 133 

Candv.  F.  P.     Sewage  and  Polluted  Waters;  Apparatus  for 

Purifying (P) 1550 

Cannon,  M.  J.,  and  Foil,  E.    Brewing  ;  Higher  Yields  in .    632 

Cautu.   K.,  and  others.     "Waterproof  Fabrics  and  imitation 

Linen  Goods  from  Casein  { P) ll.S 

Cappeau,  J.  P.    Furnace  for  Roasting  Ores  ( P) 483 

Capron.  G.  G.    Velvet ;  Mercerisation  of  Cotton (P) 49 

Carborundum  Co.,  The.    See  Tone,  F.J 1234, 1279 

Cardoss-l'eroira,  A.    Bran<lies  ;  Coeflicient  of  Impurity  of 923 

Carey,  A.    Water  Carrijipe  within  Great  Britain 749 

Carey,  E.    Alkali  Works  Regulation  Bill ;  Observations  on 214 

Bronze  containing  Lead  ;  Discussion  on 532 

Factory  and  Workshops  .\ct ;  Observations  on 214 

Proceedings  of  Annual  Meeting 951 

Water  Carriage  in  Great  Britain  ;  Discussion  on 755 

Cari-Mautraud.    Wine;  Analysis  of  Natural  and  Artificial 1148 

Carles.  P.      Mineral  Waters  containing  Sulphates;    Baryta 

in • 717 

Tartrates;  Inlluencc  of  Temperature  in  Determining .    875 

Carlson. S.    Lamps  ;  Petroleum (P),,,..,,, 697 

Carman,  R.  W.,  and   Lawrence.  F.  M.      Formaldehyde  Gas 

Generator  (P) 870 

Carmiehael,  A.  D.    Sulphide  Ores:  Desulphurising (P)...    349 

Carmichael,  H.    Liquids;  Apparatus  for  Carbonating (P)  1191 

Carmody,  P.     Volcanic   Dust   from    St.    Vincent ;    Analysis 

of 993 

Carpenter.  C.  C.    G:is  Condensers  (P)   1624 

Carpenter,  F.  B.    Sulphur  ;  Analysis  of  Crude — - 832 

Carpenter.  R.  Forbes,  and  Linder,  E.    Gases  Escaping  from 
Chamber  Process  for  Manufacture  of  Sulphuric  Acid  ; 

Methods  Employed  in  Estimating 1490 

Carpenter  Steel  Co.    See  Brown.  G.  B 1537, 1637 

Carpet  Yarn  Printing  Co.    Set?  Fornander,  A 1393 

Carr,  W.  M.     Furnace ;  Electric  Combustion ^  (P) 792 

Carr6.  P.    Phosphorous  Acid ;  Esterification  of 65 

Carroll,  C.  G.    See  Jones,  H.  C 1353 

Carson,  C.  M.    See  Lang,  W.  R 748,1018 

Carson,  G.C.    Metals;  Apparatus  for  Treating (P)  619 

Carsou,  J.  C.    See  Clark,  C.  C 103i).  1143, 12.30, 1322, 1107 

Carstairs,  J.     Proleids;  Separation  of  — -  from  Kon-Nitro- 

genous  Bodies  (P) 1549 

Carter,  F.  W.    Photometer  ;  Construction  of  a  New (P)  .    334 

Carter,  H.  E.    Stone  ;  Artificial (P)  708 

Carter.H.L.    Plaster;  Elastic (P) 550 

Plaster  for  Walls  and  Ceilings  ;  Elastic (P) 257 

Carter,  R.  A.    Iron;  Art  of  Puddling (P) 916 

Carter,  T.  L.    Cyanide  Solutions ;  Determining  Gold  in .,  1558 

Cyanide  Solution  ;  Notes  on 409 

Cartland.  F.  H.    Furnaces ;  Melting (P)  350 

Cartter,  R.  W.    Sterilising  Apparatus  (P) 55t; 
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Deutsch  Celluloidfalirik.    Celluloid-like  Products;   Manufac- 

tureof (P)  494 

Deutsch-Luxeniburgijche  Bergwerks  i>.«d  Hutten  Aetienges. 

Blast-Furnace  Gases;  Means  for  Purifying (P)  ..  1333 

Deutsche  Continental  Gas  (iesellschaft.    SwSauer.A 154;i 

And  Bueb,  J.    G.as  and  Coke  ;  Manufacture  of (P)...     851 

Deutsche  Gold-  und  Silber-Scheide  Anstalt  vorm.  Roessler. 
See  Roessler,  Deutsche.  &c. 

Deval,  L.    Calcium  Sulphalumiuate  ;  Composition  of 102(! 

Cements;  Action  of  Sulphate  of  Lime  on 257,971 

Devoe,  B.  G.,  and  Dailey,  C.  W.    Oil  Burner  (P)  4C2 

Dewar,  J.  L.,  and  Tvipp,  E.  J.    Beer;  Treatment  of  for 

Bottling  (P) 1101 

Dibdin,  W.  .1.,  and  Grimwood.  [4.  G.    Sulphuretted  Hydrogen 

inCoal-Gas;  Detection  a*iil  Detenninatiun  of ....  1040 

.And  Woltereck,  H.  C.    Gas  ;  Production  of (P) 11^7 

Dickerson,  E.  N.    Acetylene  Gas  ;  Apparatus  for  Generating 

(P) 605 

Acetylene  Gas  Generator  (P)  (iU4 

Dickhuth.  .M.    See  Moll.  F 49,316 

Dickson.  W.  K.  L.    Mantles  for  Incandescent  Gas  (P) jfil 

Didier.L.    Rotary  Filter  (P)  t'lJo 

Diederichs,  C.    Sizings  ;  Apparatus  for  Boiling (P) 5tG 

Diedrich.    Drying  Apparatus  :  Continuous (P) 1523 

Diesler.  C.    Cement;  M;inulacturc  of — -  (P) i;.i 

Metals  ;  smelting  and  Reitucing (  P) 261 

Diesselhorst,  G.    See  Brieger,  L 1094 

Dieterich.  K.    Apricot  Kernels;  Fatty  Oil  obtained  from 178 

Testing-Paper,  !ind  Manufacture  of  same  ^P) 277 

Dietrich,  R.    Paper  ;  Treatment  of  Waste  Material  for  Making 

(PI  92S 

Dill,  T.    Alloys  for  Dental  Purposes  (P) 560 

Dilhler.    See  Anderson 451* 

Dillhey,  W.    See  Moissan,  H 504,  5CC.    { 

Dimmick,  A.  M.    Acetylene  Gas  Generator  (P) 466    | 
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Dimroth,  O.,  and   Z.eppritz.  K.      Aromatic    Aldehydes  and 

Amines :  Condensations  between 4ti7 

Dinesman,  M.    Thymol ;  JIanufacture  of (P) 7-2 

D'lnfreville.  L.  M.  G.  Rosee.    See  under  Rosee. 

Dior,  R.    Sec  Beck,  X : 1021, 1007 

Ditraar,  R.    India-Rubber ;  Behaviour  of  with  Concen- 
trated Nitric  Acid 626 

Ditte.  A.    Chromic  Oxide ;  Crystallisation  of 407 

Ferric  Oxide  ;  Ci-ysfallisatiou  of 505 

Dittler,  F.  W.    Fecal   Maltir;  Apparatus  for  Clarifying  ■ 

(P) 270 

Dittmar,  E.    D.vcing  Apparatus;  Meohanical (P) 547 

Dittrich.    M.,   and    Hassel.   C.     IVrsulp'.iates ;    Quantitative 

Separations  by  Me;ins  of 1414 

Ditz,  H.    Bleaching  Powder ;  Constitution  of 1074 

Divers.  E.    Birmingham  Sewage  ;  Jiiscussion  on 669 

Reduction  of  Silver  Solut  ions  ;  Discussion  on 1375 

Dixon,  C.  W.    Nickel  in  Nickeliferous  Pyrrhotite  fro;ii  Sud- 

bnr.v  ;  Condition  of 775 

See  under  Kendrick,  W.  ,1.  and  W.  T 025 

Djavachoff,  A.    Borates  of  Hydrazine 046 

Doftue,  S.    E.    Lamps:    Fxliausting    I uemdescence    Electric 

(P) 1325,1325 

Dohbie,  J.  J.,  and  Liuder.  .V.    Berberine ;  Oxidation  of . .     137 

AndLauder.A.    I'orydaline  VH 137 

.liid  Lauder,  A.    Corydaline  ;  Relation  of to  Herlierine  137 

Dobbs,  A.  E.    See  Johnston,  J 1007 

Djdwell,  C.  J.  D.  and  R.     Soap-stampiug  Machinery  (P)    413 

Doeriug,   T.       Chromium    Produced    by    Aliunino  -  theniiic 

Method;  Chemical  Properties  of 115S 

Doerr,  C.    CoUierv  Waste;  Utilisation  of  Carboniferous 

(P) .' 1021 

Doersch,  C.    See  Young,  J.  A 1278 

Doht,  W.    See  .Stock,  A 995 

Dolaii,  E.  J.    Acetylene  Gas  Generator  ( P) 605 

Dolbear,  C.  E.    Ores ;  Electrolytic  Treatment  of ( P)  ....  1285 

J)older,J.    Var.i  Mercerising  Miichines  (P) 312 

Dolez»ltk.F.    iVe  KoblrMisih,  F 42* 

Dolle.  G.  E.    Manure;  Manufacture  of  .Vrtilicial (P)....  10S5 

D.illfiis.W.    D.vesiuff;  Blue  Sulphur (P) 1328 

Dolphin.  H.  E.    Agiiating  Apparatus  (P) 959 

Liquids;  Apjjaratus  for  Aiiratiilg  or  .-Vgitating (P)...  779' 

Domaii,  W..  ami   Bullas,  S.  W.    Acetylene  Gas  Generating 

Apparatus  (P) 1007 

.\nd  Bullas.  S.  \V.  Gases;  Apparatus  for  Purifying (P)  1127 

Domird  and  Labb(l'.    Maize;  Extraction  of  Albuminoid  Com- 
pound from ( P) 1548 

And  Labbe.    Maize  ;  Albuminoid  Substanct)  from 1464 . 

Donatli,    F.     Ferroeyanide ;    Formation    of  from    Gas 

Liquor .' 51 

Don^ier.    See  Lesage 496. 

nonohue,  J.  S.    Gas  Puviiier  (P) 852 

Doolaii.  H.J.    "  Carburetter  "  ( P) 600 

D'Orlowsky,  J.    See  Viilitch,  D.  Ue 909 

Dormeyer,  C.    See  Rueckforlh.  R 716 

Dornfeld,  J.  F.    Malt  Kilu  (P) 360. 

Dorr,  A.  M.,  and  Spang,  J.    Ores  ;  Treiitment  of (P) 775 

Dorsemngen,  A.    Zinc  and  Subslaiiees  continuing  Silicic  Aciil ; 

Working in  Electric  Furnaces  (P) 917 

Zinc-liearing  and  Silieious  ilaterials  ;  Treatment  of  

(P) 775 

Dougall.J.    &?  Godwin,  A.H 907 

Douge,  J.     Silk  ;    Preparing  Collodion  for   Manufacture   of 

Artiticial (P)    771- 

Douglas,  J.    Gas  from  Wootl  for  Use  in  Manufacture  of  Steel .    860- 

Douillet.  E.  F.atty  Matters,  ic. ;  Refining ,  andExtractin; 

Perfumes  from  Flowers  (P) 711 

-See  Pcavicha,  E 413. 

Doulton,  H.  L,.  and  Manger,  .\.  \V.    W'ati'r;  .\pparatus  for 

Softening (P)  1242: 

Douschan  de  Vulitch.    See  und^r  Vulitch. 

Dow,  H.  H.    Counter  Electro-Motive  Force  ;   Generation  of 

(P)  1237 

Down,!.  It.,  and  Godfrey.  J.    Furnaces;  Mechanical  Calcining 

or  Roasting ( P) 1029 

Downer,  W.  R.    See  Schreiner,  0 274 

Downs,  H- S.    Carbonometer  ;  Construction  of (P) 422' 

Downs,  W.  F.    Lubricant :  and  Manufacture  of  same  ( P) 712 


Metals  :  Treating  Kehelhous  Ores  of  Precious  - 


(P). 


Dowzard,  E.    Essential  Oils  ;  Commercial 

Strychnine  and  Bruciiie  in  Nux  Vomica ;  Determination 
of  

Drake,  B.  M.,  and  Gorham.  J.  ^f.    Electric  -Vecumulators  (P) 

And  Gorham,  T.  M.    Casks ;  .\pi)aratus  for  Cleansing 

(P) 

And  others.    Glow  Boilies  for  Nernst  Electric  Lamps  (P). 

And  others.    Lamps  of  the  Nernst  Type;  Incandescent 

(P) 


1185 
1244 

1360 
621 

63 
243 

1226 
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Drake.  C.  E.    Acetylene  Gas  Genei-::tor  ( P) 603 

Drake,  J.  A.    Furnacesand  Kilns  :  Re:^nerativeand other 

(PI  ; 13^8 

Dralle,  II.  and  C.    Glass  IniUistry  :  Improvcnients  in  the .  Si 

Draminski.  A.    Reheater  for  Sugar  .Itiices,  Ac. :  Quick  Currei.t 

(P)  lies 

Drapier.  ,1..  and  J)iibois,  P.    Spirit ;  Sididifled — -  (P) 1521 

Di-awe,  P.    "  I/illiopone  ";  Analysis  of , i2t 

Dreher.  ('.    Leather:  Producinff  Past  Shades  on by  Us^ 

of  Titaninm  Salts.  &<■.  ( Pi l.iSS 

Salts  of  certain  Acids:  Mjinufiiclyre  of (P) 088 

Titanium  Lact;ite  :  Mannfactnn^of (P) 098,  ISK 

Tilaniiiin  MonlantinR  Conipmmds  in  Leather  Dyeinir ).T:» 

Titanium  Salts  :  Use  of in  DveiuR  Li;ither,  &c.  (P) . . .  771 

Dreser.  H.    Aristoquinine:  ('h:iractertstics  of 789 

AndCallsen,  J.    Atropiniuni  .\Ikyl  Nitrate  (P) HO*. 

Drew.  S.  .L    Srr  Howell. .1 1538 

Dreyfus.     E(nu»nls  :    Discussion    on    Manchester    Bill    for 

Discharge  of 582 

Driedprrr,  A.    See  Sadler  and  Co 1072 

Driessen.    Turkey-R'jd  Dyeiii.':  Action  of  Oil  in  the  Ancient 

Process  for  ■ 012 

Turkey-Red  D.veiuit :  Old  Process  ot  'AS 

Drory.    OITiake  for  Hydninlic  Gas-Mains lOS 

lias  Retorts ;  Comparison  between  Inclined  and  Horizon- 
tal — -fsa 

Drown.C.AV.    &« Gearing.  C.  M 9G3 

Drumraond,  W.  and  G.  W.    Wat  r:   .\pp»ratus  for  SofteninR 

-  -  (P)  717 

Dry  .\ir  Refrigerator  Co.     Refrif-'eritiou  ;  Artificial ,  and 

Apparatus  therefor  (P) 458 

Dubbs,,T.  A.    Oil;  DistillinR (P) 400,  tS8 

lUiboin.     Chroniinni    Sesqnioxide  ;  Coniponnds  of   Alumina 

with  (P) 727 

Dubois,  .\.  N.    OxidisinK  Apparat  us  ( P)  !I63 

Dubois,  P.    See  Drapier,  J 1524 

Dubos,  .\.    Susrar  DilVnsers  :  Gases  in  the 416 

Dulmone  p]riamellinc  Co.  Knamelle<l  Vessels ;  Manufacture  of 

(P) 177 

Dncattc.  f.    Halogen  Thiobismnlhites  of  Copper 877 

Lead  :  Chloro-,  Bromo,  anil  lodo-SuIphobismuthitcs  of 796 

Ducellier.G.    Acetylene  Lintcrnso;- Lamps  (P) WS 

Duckworth,  C.    Mixing  ApparatUi  (P) 1224 

Duclos.  A.    See  Charon,  A 1270 

Dudderidse.  F.  II..  and  Hill.  .T.  S.    Sodium  Phosphate  and 

Arsenate:  Volumetric  Deterraination  of 115G 

Dudcrstadt.  F.    Nee  Stcinb:ich,  J 1078 

Duering,^.    Lactic  Acid:  Use  of in  Mordanting  ^Vool 

with  .Vlumiua 911 

Dnfau,  K.    Mercuric  Oxide;  Preparation  of  Pniv  Red ...  1467 

Dull.  E.  ,1.    Gns-Producer  iP) 60O 

And  The  V'nited  .Vlkali  Co.    Evapoi-atinit  .VppaRitus  (P). .     :j44 

And  The  United  Alkali  Co.    Electric  Fm-naces  (.P) 697 

And  The  United  Alk;\li  Co.    Gas  Furnaces  (P) 905 

And  The  United  .\lkali  t'o.    Producer  Giises  :  Treatment 

of (P) SS 

Duffek.  A.    Lithographic  Printing;  Surfaces  for  Transferred 

(P) RM 

Andothers.    Lamps;  Inc;mdcscence  Gas (P) 697 

Dnffv.  .T.F.    Alcoholic  Liquors  ;  .\pparatus  for  Treating  (P)  .    716 

Alcoholic  Liquors ;  Relining.  itc. ( P) 716 

Liqniu's;  Apparatus  fo;- Relining,  Ageinir.  &c. (P)  ...     558 

Liquors.  Miilt  and  Spirituous:  Relining  and  Ageing . 

(P) =!8 

Dnfosse/.P.    Sae  Nihonl.  E 859 

Dufour.    Casks;  l:isinfcetion  of (P)  1.147 

Dufonr  Brothers.    Tanning  Eit:acts :  Treatment  of (P).  1148 

Dufty.  L.    M;inganese:  VoUimetric  Determination  of ...      70 

Duke.  J.  F.    .Mloys ;  Production  of (P) 1457 

Dumont  du  Voitel,  B.    Bnquctliiig;  Hinder  foi G9U    ' 

Dunbar.    Einurnts  from  Sugar  Works  ;  Purilinition  of . . .    1S5    i 

Duncan.  A.  1).,  and  Wafer.  W.  H.    Hydrocarbon   Burner:  I 

Retort (P) 963    i 

Duncan,  H.,  and  others.    Separating  Apparatus  (P) 15S    ' 

Duncan.  W.    Bis  ruth  titrate 1151 

Bismuth  Citrate  ;  Chai-aclelistica  of 871    j 

Dune  imhe.  T.  H.    Acetylene  (;:is  Generator  (P) 1527 

Dung-ru,  E.  vou.    Milk:  Rendering eiusily  Digestible  (P)    869 

Dunham.  H.  V.    Casein:  ProdnctiMU  of  Insoluble (P)  ...    f.47 

Milk  Albumin:  Production  of  Sohible (P) 1291 

Dunkilshuhlcr.  M.    See  Wachwitz,  H 176 

Dunn.E.W.    Burner:  Oil (P) 909    I 

Dun;i,  J.  T.    Ferrous  Chloride:  Density  of  .Aqueous  Solutions 

of 391) 

Milk ;  Discussion  on  Coiuposit  ion  of 1513 

Duustan.  M'.  R.,  and  Henry.  T.  A.    C.va!:ogenosis  in  Plants  ...    996 

Dupire.  L.  J.  P.  M.  Y.    Cattle  Food  ;  Manulactureof (P)  1519 

Du  Pont.  F.  G.    SoUenls  ;  Separation  of from  Suhstancf  s 

(P). ..::..: • :■..■ •■ i-o 
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Dnpnnt.  .1.    "  L'lndustrie  des  Matiiires  Colorantes  " 78 

Perfumes  ;  Lecture  on 1245 

Dupre.  .^.    Potassium  Chloi-ate  :  Expiosioti  of by  Heat..      217 

Saltpetre :  Determination  of  Perchlorat*'  in 825 

Diipre,  .iun.,  and  Korn.  W.     Sodium  Thiosulphatc,  Sulphite, 

and  Sulphide:  Peterminatiou  of 500 

Dnprc,  L.  W.    See  Williamson,  J.  A 1477 

Dur;ind,  Huguenin  and  Co.,  Dyeworks  formerl.v.    D.vestuHs 
I»Uie  Oxazine .     (Pi  From  de  la  Harpe  . . ! 

D.vcsl  ufls  :  Osa/ine ( P) 

Dyestulfs.  Oxazine :  Manufacture  of  New (F) 

tlailncyanines  ;  IjCuco  Derivatives  of ( P) 

Galloeyanines :  Manufacture  of  New  Derivatives  of 

(P) 769 

Leucogallocyanine.    (P)  From  do  la  Harpe 1073 

Durban.  W.  L.    G:is  Burners  (P)  ^    397 

Durrin.W.  A.    Fabrics  :  Waterproof  and  Air-tight (P)  ..    841 

Diir.vea.  C.  B.    Starch  :  TlliliBoiling (P) 630 

Dur.vca,  J.  F.    Carburetter  for  l^xplosive  Engines  (P) 764 

Dutillenl.   G.      Fabrics;    Rtaidering    Impermeable    to 

Liquids  ( P) 1(1-25 

Dutordoir.  C.    Water  in  Steam  Generators:  Purifvinir  the 

(p) :. sot 

Duttfnhofer.  C.    Explo;;ive  Materials;  Production  of  Easily 

Ignitihie (P) .".    927 

Diiwez,  O.  F.  J.     India-Rnbber  :  Devulcanisation  of (P)  .     488 

Duyk.     Formaldehyde,    Jlcthyl    Alcohol    in  :  Detection   and 

Determination  of 283 

Nickel  Salts  as  Reagents  for  Reducing  Sugars 74 

Sewage  Puriiication  in  Belgium  by  the  Ciiem.-Biological 
Method 1102 

Dye,  F.    "  Lighting  by  Acel  ylenc  " 568 

D.ve,  W.  H.    Oil-Fuel  Generator  ( P) lOfiS 

Dyeworks  formerly  Durand,  Huguenin  and  Co.    See  Diiraud. 
Huguenin  and  Co. 

Dyson,  E.    Furnaces:  Cleans  for  Burning  Liquid  Fuel  in 

(P)  762 

Dyson,  H.  W.  C.  K.    Artificial  Stones,  &e, :  .Material  for  — - 

(P) 1139 


Eagle  Chemic:d  Works.    See  Scliwarz,  L 115 1 

Earp,T.    Kilns  for  Drying  :»Ialt.  ic.  (P) 1191 

Eastern  Powder  Co.,  The.    Explosive  Powder;  Manufacture  of 

(P) 189 

Saton,  A.  K.    Iron  or  Steel ;  Removing  Scale  Oxide  from 

(P) 977 

Ebel.    Concrete  for  Use  in  Salt  Mines 175 

Eberh:ird.O.    Milk  Extract ;  JIanufactnre  of (P).., 1548 

See  Slierisch,  0 183 

Eck,  T..  and  Becker,  W.    Hanks ;  Apparatus  for  Washing 

Mcch;inically  (P) Ml 

Eckensteiu,  W.  A.  von,  and  Lohrv  dcBruyn.C.  A,    Sugars; 

Isomers  of  fi-Naphthyl  Hydrazones  of  the 1302 

5ce  Lobry  de  Bruyn,  C.  A 286 

Eckert,  C.  F.,  jun.    Chrome  Iron  :  Manufacture  of (P) . . .  IO811 

Eckstein,  O.    1,1-Dinitronaphlhalene;  Sulphonation  of ..  1390 

Ecob,  J.  R.    (Motion  Fabrics:  Mercerising .and  Apparatus 

therefor  ( P) 49 

Edd.v,  H.P.    Sewage  Treatment:  Effect  on  of  Pickling 

Liquids "    5,'J4 

See  Kinnicut,  L.  P 1092 

Edelmann,  .-V,    See  Froelich.  0 3.*>1 

Ed<r,  J.  M„and  Valema,  E.    Photographic  Chemicals 1348 

Edinger,  A.,  and  Ekelev,  J.  B.     Sulphur;  Basic  Properties 

of 285 

Edison.    Cement;  ,\pparatus  for  Calcining (P) 1455 

Edison,  E.R.    Oil-yicldablo  Material;  Drying  of •  (P)  ....  10S3 

Edison,  S.  O.    Fibres;  Manufacture  of  Fuel  from (P)  ...  1007 

Edison  Storage  Battery  Co.    See  Edison,  T.  A 1031 

Edison,  T.  A.    Batteries :  Secondary ( P)  125 

Batterv  ;  Reversible  Galvanic ( P) 7/8. 718, 917. 1031 , 

lu31,10:ii 

Bricking  Pnlvm-ised  Material :  Appnr.atus  for (P)  ....  103O 

Electrode  for  Secondary  Uatteries  ( P) lOSl 

Phonograph  Records  ;  Coating  of (P) 1541 

Edmuiids.J.    Sulphurous .\cid ;  Apparatusfor Manufacturing 

(P) 1534 

Edscr,  E.,  and  Wilderman,    Jl.    Electndylic    Methods   and 

Apparatus  (P) 125 

Edson.  K.  n.    Fish  ;  iiedncing  or  Rendering (P) 1238 

(^elatin-yicldable  Liquids;  Obtamin-.: (P)  982 

t^  lue- or  Gelatin-yielding  .M:lteii;il  Iroiu  Fisii  (P) 357 

Naphtha  ;  .\piiaratus  tor  Separation  of  — from  Oil  (P)  .  1032 

Oil:  lixiraction of (P) 2fi;{ 

Rendering  Apparatus  (Pj 2G?,  123^^ 
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Edwnrds,  A.  W.    Acetylene  Gas  Apparatus  (P) 9CS    I 

Ed\v:irds.  T.    Chlorine  Gas ;  Generator  for (P)  1278    i 

Ktlrom,  J.    Albiuninoiil  Substances ;  Value  of  Fractional  Pi-e- 

cipitntion  for  bifferentiatini: 642 

"  Enzymes  and  their  Applications  " 3iii) 

Efrem.S.    Supple  Protective  Coating  (P)   14«9 

Egli,  J.    Copper  Eitraction ;  Theory  of  Electrolytic  Methods 

of 623 

Ehlert,  F.  G.    Guaiaform :  Preparation  of 362 

Ehnianu.C.  P.    Gas  Burners;  Incandescent (P) 109 

Khn*nfeld.   R.      Protein    Substances :    Action   of    Xa^cfcut 

Chlorine  on 646 

See  Haberinanu.  J 115S 

?:hrhart,  G.    Paper-niakina  Machine  (P) 1037 

Khrich.  E.    Malt;  AlbiimindissolvinEr  Enzyme  in 180 

Ehrmann,  C.  and  Litvat.  H.    Tartaric  Acid  in  Pressed  Grape 

Skins;  Detennuiation  of 726 

And   Slaus-Kantsclueder,  J.     Mercury   Ores   and   their 

Chemical  Examination 501    , 

Ehrmann.  E.     Acrylic  Aldehyde ;   Action  of  on  Meta- 

diamines 1023 

Diraeihy laniline  :  .\ction  of on  Sulphur  Chloride  ....  1023 

DyestulTs,  Siil|  liide ;  Obtainmcnt  of 1('23 

Indnlines;  Obiiinment  ol  Soluble i03.'i 

Nitrosodinifihvlaniline;    Action    of    on    Avonialic 

AU-ohoN 1023 

Nurosodimfthylnniline;    .\ction  of  on    ^-Xaphtho- 

quinone 1023 

l';iranitroso    D  rivatives     of    Secondary    and    Tertiary 

Amines :  .Vction  of  — •—  on  .\romatic  Alcohols 1023 

Kichelbanro,  G.    Food  EitracLs ;  Obtainmeut  of (P)  ....  1242 

Mili  Comp3Und  resembliup  Meat  Extmct  ( P) 1548 

Ejehenernen,  .\.    .Vcetono  Bisulphite ;  Applications  of in 

"Photoprajihy lill 
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Asbestos  ;      llehaviour    of in    Ncn-lumiuous   Flames. 

(Saubermann) 396 

Deposits  in  Russia.    (T.R.) 570 

Goods;  Treatment  of to  Resist  Liquids.  (Pi  Bernteld  1148 

Fibre  Objects  :  Impregnating with  Silica.     (P)  Abel. 

From  Siemens  and  Ihtlske  .-Vetienges 707 

In  the  United  Stales.    (T.R.) i^i 

Insulating  Metallic  Surfaces  with .    (P)  Heaney 979 

Aseptic  Preparation  from  Pancreas.    (P)  Weber 271 
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PARE 

Ashes  from  Eruptions  of  .Mount  I'ckk'.    (Lacroix) 931 

Aspergillus;    Conditions  for    Dt^struction    of  Sjwivs  of  . 

(Lode) 788 

Asphalt,  Artificial ;  Production  of .    (P)  Hermes 1326 

Boiler  lor .    (P)  Boult.    From  Baumann 1139 

Depositor in  Arkansas.    (T.R.) 569 

Eiports  of  Sicily.    (T.R.) 1204 

Fluxed  with  Paraffin  Oils ;  Determination  of  Paratlin  in 

.    (Richardson) 890 

Industry  in  Hanover.    (T.R.) 1046 

Investisations  on .    ( Kovacs) , 1077 

Production  of .    (P)  Wolskel 347 

Production  of  Blocks  of .    (P)  Stvinbach  and  Duder- 

stadt 1»78 

Trade  of  Trinidad.    (T.R.) 145 

Asphaltic  Paving  Composition.    (P)  Wilkinson  and  BurchinalllS!' 

Asphaltum  ;  Employment  of in  Rubber  Manufacture 919 

In  the  United  States ;  Production  of .     (T.R.) 1204 

Assayer's  Furnace.    (P)  Lonergan  and  Calkins G18 

Atlas  Cedar  Oil.    See  under  Oils. 

Atoiyl  (Anilide  of  Metarscnic  Acid)  ;  Characteristics  of .    7S9 

Atropine ;    Conversion  of  into  il-   and    ^Hvoseyauiine. 

(Amcnomiya) ". 1409 

Synthesisof .    (Ladenburg)  560 

Atropinium  Alkyl  Nitrate;   Prepai'ation  of .    (P)  Dreser 

and  Callsen 1194 

Alroscine;  Identification  of .    (Gadamer) 186 

Transformation  of  - — -  into  i-Scopolainine.   (Kunz-Krause)  186 

Attenuation  in  the  Brewery.    (Delbriick) 1088 

Auramines.    Sec  under  Dyestuffs. 

Australia ;  Amended  TaritI  on  Case  Spirits  in .    (T.R.) ...    438 

Cane-Sugar  Cultivation  in .    (^T.R.) 83 

Change  of  Tariff  for  Drutts  and  Chemicals.    (T.R.) 730 

Coal  Deposits  of .    (T.R.) 1 17S 

Customs  Law  on  Rice  for  Starch-making.    (T.R.) 202 

Federal  Tarilf  Changes  in .     (T.R.) 145,197 

Linseed    for     Manufacture    of  Linseed    Oil  Duty-free. 

(T.R.) 1207 

Methylation  of  Cotton-Seed  Oil  in .    (T.R.) 200 

Manures  in •.     (T.R.) 1423 

Oil  Industry  for  Queensland .    (T.R.) 147 

South  ;  Mineral  Production  of .    (T.R.) 'J3G 

South ;  Petroleum  Discovered  in .    (T.R.) 1160 

South  ;  Salt  Industry  of .    (T.R.) 880 

Suarar  Production  of  Queensland .    (T.R.) 202 

T;iriff  Decisions  in .     (T.R.) 568 

\A'estem  ;  Discoveries  of  Mineral  Oil  in .    (T.U.) 648 

Western  ;  Mineral  Industry  of .    ( T.R. ) si 

Western;  Mineral  Production  of .    (T.R.) 1257 

Western  ;  Mineral  Output  of .    (T.R.) ,i70 

Western  ;  Oil  Prospecting  Regulations  in .    (T.R.):. . ,    508 

-Austria;  Blast-Furnace  Ga-ses  Utilised  in .    (T.R.) 730 

Margarine  Trade  of .    (T.R.) 1052 

Mercury  Discovered  in -.    (T.R.) 650 

Petroleum  Industry  of -.    (T.R.) 1420 

Austria-Hungary ;  Alcohol  Industry  in .    (T.R.) 672 

Carbonic  Acid  Syndicate  in •.    (T.R. ) .i09 

Copper  Deposits  in .    (T.R.)  200 

Essential  Oils  in  Dalmatia .    (T.R.) 1U7 

Sugar  Campaign  in .    (T.R.) 1208 

Sugar  Production  of .    (T.R.) 147 

Azine  Derivatives.    See  under  Dyestuffs. 

Aaobenzene.    See  tinder  Dyestulls. 

Azo-Dyestuffs.    See  under  Dyestuffs. 

Azoxone.    See  wilder  Dyestuffs. 

Azoiybenzylidiue  Bases.    Sec  under  Dyestulls. 
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Bacteria;  Albumin-digesting .     (Eninierling and  Reiser).  42fl 

In  the  Leather  Industry.    (TurubuU) 179 

Inoculating  the  Earth  with  Soil .    (F.  Bayer  and  Co.)  179 

B;iden;  Tradeof .    (T.R.)  933 

Badiana  Oil.    See  under  Oils. 

Bagasse  and  Sugar;  Production  of .     (P)  Manoury  and 

Naudet * g^g 

Diffusion  or  Rapid  Liii\-iation  of  .    (P)  jianoiirv  aiid 

Naudet " 59 

Bikers'  Teast.    See  under  Yeast. 

Baking-Powder ;  Composition  of .     (P)  Just 787 

Manufacture  of : 

(P)  Hatmaker.    Prom  .Just 1191 

(P)  Just 360,360,361 

Baku ;  Naphtha  Production  of .     (T.R.) 669 

Balata  Gum  in  Brazil.    (T.R.) .  jlM 

In  Dutch  Guiana.     (T.R.) '...'.'.'.'.     293 

United  States  Customs  Decision  on .    (T.R.)  ... ......    652 

Bamboo  for  Pulp  in  Trinidad.    (T.R.) 1208 

Barium-Ammonium  and   Barium  Amide ;   Characteristics  of 

(Mentrel) 1^76 

Compound ;  Precipitation  of  Metals  bv  a .   (P)  Martiiio    976 

Manuiacture  of  Soluble  Compounds  of in  the  Electric 

Furnace.    (Jacobs)  391 

Barium  :  Preparation  of : 

(Gnntz) 5. 

(Stansfield) "■    o^g 
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I    Barium  Chloride  ;  Production  of .    (P)  Waldbauer 83S 

Nitrite  ;  Preparation  of .    (Matu.schek) 705 

Sulphate   a  Reagent  for  Solutions  of  Colloidal    Metals. 

(Vanino) 426 

i  Sulphate;  Solubility  of .    (Fraps) 727 

I    Barley  :  .Vbsorption  of  Arsenic  by .    (Collins) 221 

!  Apparatus  for  Washing,  &c.  for  Malting.    (P)  Hijrt 

;                 and  Jlarxsohn 984 

;  Cause   o     Deficiency   of   Yield   in    Malting    Heavv . 

(Gro  n) 1087 

Chenvieal  Examination  of  ,  and  the  Malt  therefix)m. 

(Lermer) 781 

Germinated  ;  Nature  of  the  Proteolytic  Enz)-me  of . 

( Windisch) 146S 

InfiuencB  of  Duratnon  of  Steeping  of .    (Jacob) 784 

Observations  in  Steeping  of  alternately  with  Water 

and  Air.    (Windisch) ." 4I8 

I           Parasites  in;  Detection  of .    (Lindner) 130 

j           Rich  and  Poor  in  Protein  ;  Experience  with 131 

Tendency  of to  get  Hot  during  Malting.    (Delhnick)  556 

Barrels.    See  Casks. 

Baryta,  Anhydrous  Caustic;  Manufacture  of .    (P)  Martin    117 

Hydrated;    Manufacture  of  by    Electrolysis.      (P) 

Brochct  and  Ranson 54 

In  Mineral  Waters  containing  Sulphates 717 

Barytes  in  United  Stales  ;  Production  of .    (T.R.) 1001 

Base  between  Two  Acids  ;  Determining  Ratio  of  Distribution 

of ■.    (Dawson  and  Grant) sot 

Basic  Superphosphate.    See  under  Superpiiosphate. 

Baths  ;    Dyeing  and    Tanning Combined.      ( 1')  Lepetit, 

Dollfns,  and  Gansser H46 

Electrolytic .    (P)  von  Liebemiann 1031 

For  Use  in  Pliotography.    (P)  Iltz 561 

Heating  of  Sodium  Peroxide .    (Ltittringhnus) 858 

Photograpliic  Fixing .     (P)  Bayer  and  Co 1554 

Photographic  Toning .    (Novak)  276 

Tempering .    (P)  Lawrence U41 

Toning   and    Fixing;    Theory  of    the    Combined  . 

(Lumiere  and  Seyewetz) 561 

Batteries :  Various : 

Electric : 

(P)  Allison.    Fronf  Banks 979 

(P)  Bain  and  Hunt 353 

(P)  Banks 6->\ 

(P)  Street 1237 

Electric (Bichromate).    (P)  Robinson 1082 

Electric  Dry .    (P)  Delafon 979 

Electric  Lead-Zinc .    (P)  Rosee  d'Infrevillo 260 

Electric (Porous  Wood  Vessels).    (P)  Marino 1335 

Electrochemical  Single-Fluid .    ( P)  Amwake 1335 

Galvanic  Reversible (P)  Edison.    778,778,917,1031,1031 

Gas .    (P)  Britzke 1539 

Gravity  (Babbitt  Metal).     (P)  Gove 1540 

Primary -.    (P)  Frees 354 

Primiiry  Cells  or .    (P)  Tullv 145s 

Primary (Constant  Current).   (P)  Husseyand  Clai-ke) 

354  411 

Primary (Copper  Oxide).    (P)  Fishelland  Clymer  ...    917 

Primaiy for  Production  of  Light.    (P)  Ganzentes 164 

Primary  or  Secondary .    (P)  Rosse!  1539 

Secondarj' : 

(P)  Barham joS'* 

(P)  Blanc 1402 

(P)  Celestre  and  Gondrand 916 

(P)  De  Dion  and  Bouton 260 

(P)  de  Sales  and  Gueugnon ,..*    621 

(P)  Fortun  and  Semprun 777 

(P)  Lombard 803 

(P)  Mathias 1402 

(P)  Meran 710 

(P)  Morrison ]54(, 

(P)  Nibiett 1.25 

(P)  Oppermann 1402 

(P)  Pouteaux  and  Wolff 26O 

(P)  Stiens  and  Smith ] .  10S2 

Secondary (Aluminium  Electrode).    (P)  Hills 239 

Secondary —— (Antimonious  Lead  Grid).    (P)  Entz 1082 

Secondary (Cerium  Electrolyte).    (P)  von  Welsbach.    124 

Secondarj- (Crystalhne  Lead).    (P)  Steinmetz 1082 

Secondary (Metallic  Magnesium).    (P)  Edison 125 

Secondary  ;  Non-Active  Metal  for  Use  in .    (P)  Lloyd  1540 

Secondary  of  other  Metals  than  Ijead.    (von   Lasz- 

czynski) ]030 

Secondary (Plant*'').    (Pi  Lacroix 124 

Secondary •  (Ilante  Plates).    (P)  Drake  and  Gorham.    U21 

Thenno-Electric : 

(P)  Hall 15,39 

(P)  Thwing 1335 

VoltaicDry .    (P)  McA.  Johnson 354 

With   Electrode-retaining  Blocks.    (P)   Johnson.     Fi-om 

Soci^te  Paul  Chapuy  et  Cie.  54 

With  Self- Regenerating  Depolariscr.    (P)  Rosset 123 

.Battery  Cells,  Plates.  Elements.  Solutions,  4c. : 

Active  Material  for  .Accumulator  Plates.    ( P)  Sussman  . . .  1539 
Active  Material  for  Secondary  Batteries  : 

(P)  Oppermann i282 

(P)  Winship 1031 

Anodes;  Manufacture  of  .Soot  Carbon .    (P)  von  Wels- 
bach    19S2 

.\nodes;  Nickel  •.     (P)  Harris 353 

(-"athodes;  Forming  and  Regenerating  Mercury .    (P) 

La  Cour  and  Rink ' 1539 
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Battery  Cells,  Plates.  Elements,  Solutions,  kc—cout. 

Cells :  Electrolytic : 

(P)  Bell 778 

( P)  I^  Suetir 353 

(P)  Soramer TiHl 

Celh;    Klfctrolytic  (Fluid   Metal    Cathode).      (P) 

Tniesdell 1540 

Cells  :  Electrolytic  tl'used  Salts).     {  P)  Kascheu  siid 

others 97^ 

Cells;  Eleclrulytic  Polarisation  .    (P)  Siemens  Bros. 

Prom  Siemens  and  llalske  Actiences 126 

Cells  fnr    Primary    or    SerondHry    Batteries.     {P>    Heys. 

From  The  ilutchisnn  At-oustic  Co.  970 

Colls;  Voltaic- (Solid  Depi>Iariser).    (P)  Taylor 15*0 

Composition  for  XJsn  in  Secondary  Batteries.     (P)  Gpper- 

mann 1113 

Electrode;  Aluminium  • .     ^P)  Anderson 11-13 

>:iectrod('S  (Copper  Hydride).     (P)  Colletas 1282 

idet-trofUs  for  KltM'lrolytie  Cells.     (P)  Vofrelsans HiO 

Klertrodes  for  Galvanic  Batteries.     (P)  Porske 1082 

Eleetrode  for  Secondary  Batteries  : 

(P)   Bainville 621 

(P)  Kdison 1031 

(P)  Junpner 10S2 

( P)  Morrison tl7!» 

Electrodes;  Graphitising.of .    (P)  Acheson 970 

Klpctrodf :  Positive  —  for  Accumulators.     (P)  Junpner    353 

Eleclrotle  Separator.     (P)  Harrison 1237 

Klenu-nts  for  Secondary  Batteries.    (P)  Sperrv 15-10 

EltMneiits :  Thermo-Electrio .     (P)  ThwiuK 13'ir) 

KU-ment ;  Zinc for  Primary  Batteries.    (P)  Brewer..     411 

Kuvelope  for  Battery  Klectrodes.     (P)  Sperry 621 

Plates;    Cleaning  Sponjry-Lead   Accumulator .    (P) 

Chamberlain 778 

Plates  for  Secondary  Batteries  : 

(P)  Chamberlain 778 

(P)  Christian 1237, 1237 

(P)  Martin 1082 

( P)  Meygret 710 

Plates  for  Serontlary  Batteries;  Peroxidising  .    (P) 

Chamberlain 1540 

Separator  lor  Stomge  Batteries  (Glass  Wool).     (P)  Willis     485 

Bauxite  at  Marseilles  and  Toulon.     (T.R.) 1 114 

Bayer's    ^Ictliod   for  Purification  of  Sewage  and  EffluentsS. 

(Margosches) 1S3 

Beans,  Bean-Cake,  and  Bean-Oil  of  Newchwang.  China.   (T.R.)  1003 
Beating  Engines  for  Leather  Scrap.    (P)  Case 2G3 

Eecchi's  Test  for  Cotton-Seed  Oil ;  Investigation  of .    (Gill 

and  Dennison) ni3 

Test  for  Cotton-Seed  Oil ;  Modification  of .    (Tolman)      tW3 

Beer;  Apparatus  for  Bottling  - — .     (P)  Crossman 1200 

Apparatus  for  Converting  Wort    into .     (P)  Selgand 

Gunt  rum 402 

Apparatus  for  Cooling .     (P)  Schell lOOn 

Apparatus  for  Cooling  or  Aerating  .     (P)  Wickham  ..  140G 

Apjiaratus  for  Pasteurising : 

( P)  Busch  and  others 1548 

(P)  UufT 923 

Apparatus  for  Racking : 

(P)  Beebe 1343 

(P)  Colby 1035 

Apparatus  for  Sterilising  Bottled .    (p)  King 1344 

Arsenic  in  ;  Report  of  Committee  on 94 

Bottling  of with  Simultaneous  Carbonation.     (Heron 

and  Riley) SG8 

Brewing  Barley  Mall  .     (P)  Southby 420 

Brewing  of ,  and    Apparatus    therefor,     (P)  Clarke. 

From  Nathan  and  Bolze 491 

Brewing  Two  Kinds  of  — —  in  One  Operation.     (Mumme)      181 

Chemical  Diagnosis  of  Pasteurised  .     ( Bau)  267 

Continuous  Production  of .     (P)  Schmitz 1343 

Converting  Yeast  into .     (P)  Selg  and  Guntrum 492 

Examination   of  an  Old  Concentrated  by  Freezing. 

( Lang  and  Braun) 1034 

Influence   of  IJiflerent    Malting   on   Character   of    . 

(Winter) 13-12 

Lager ;  ('ellarage  of .     ( Windisch) 1463 

Lager;   Rodlet  Bacterium,  causing  Cloudiness  in    . 

(Schunfold  and  Rommel) 1342 

Manufacture  of .     (P)  Briant  and  Rigaud 491 

Non-Alcobolic;  Manufacture  of —.     (P)  Lapp 1290 

Pajiteurisation  of .     ( P)  Clark.    From  Fromrae 268 

Pasteurised;  Characteristics  of .    (WUl) 1464 

Sterilisatiimand  l*re.>-ervationof .     (P)  Amiot IIOS 

Sulphur  Dioxide  in .     (Jalowetz) 1088 

To  be    Quickly  Tapped;    Produciug  Malt  for  .     (P) 

V(}llainnti 359 

Treatment  of  —  I'or  Bottling.    (P)  Dewaraiid  Tripp  ...  llOi 
Wet   Bruising   Mill   for    Brewing   .      (Schmitz    and 

Kreut  zer) 350 

•Wort ;  Contraction  of on  Cooling.     (Wohr) 983 

5ec  ftlso  under  Bier. 

Beeswax;  Intluencn  of  Bleaching  upon .     (Berg) 1032 

Resin  in ;  Determination  of .    (Jean) 428 

Beetroot ;  Appamtus  for  Disintegrating,  &c. .      (?)  Mes- 
senger and  Popper 629 

Apparatus  for  Washing  and  Stoning .     (P)  Maguin  ...     921 

Chips;  I'resying before  Drying.     (Herzfold) 128" 

Cultivation  of in  Poland.    (T.R.) 940 

Extraction  of  Sugar  from .    (P)  Prinsen  Geerligs  and 

Hamnkers 628 

Extraction  of  Sugar  J  nice  from .    (P)  Hjto3  and  Rak.  1402 
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Beef  root  -C6w7. 

Juice;  Apparatus  for  Extrncting  Ammonia  from .     (P) 

Perrin 58 

Juice;  Cnlcium  Salts  in  ■ .     (Pellet)  866 

Juice;    Defecation    of    ■ with    Minimum    of    Lime. 

(Zauiaron) 1239 

Juices:  Purification  of .    (P)  Lehmkuhl '.121 

Leaves  for  Fodder  in  Germany.    (T.K.) 1117 

Marc;  Purification   of   Gummy  Matter  from    .    (P) 

Margulies 5^ 

Mineral  Constituents  of .     (Pellet) 62S 

IMiosphoric  Acid  per  100  of  Sugar  in  - — .     (Pellet) 62S 

Pulp:  Press  for  Preparing for  Analysis  (P)  1412 

Relation  between  Phosphoric  Acid  and  Ammonia  in . 

( Pellet) 628 

Slices;  Acid  Fermentation  of .     (Epstein) 1241 

Slices  ;  Press  for .     ( P)  Xeumann 921 

Sugar-;  Diffusion  Apparatus  for  Valuation  of .  (Stiepel)     866 

Beirut   (Turkey),  Importation  of  Cement   into .     (T.R.)  1002 

Paint  and  Linseed  Oil  at .    (T.R.) 1003 

Belgium  :  Alcohol  for  Manufacture  of  Vinegnr  in .     (T.R.) .     654 

Drawback  of  Duty  on  Industrial  Alcohol  in .     (T.R.)  .     882 

Royal  Commission  on  River  Pollution  in .     (T.R.) 1565 

Sewage  Purification  in  by  the    Cheraico-Biological 

Method.     (Dnvk)  1192 

Spirits  in  .     (T.R.)  1116 

Sugar  Bounties  for  the  19i»2-3  Campaign  in .     (T.R )  . ,     294 

Sugar  Exports  of .     (T.R.) 1257 

Sulphuric  and  Acetic  Ethers  in  ■ .     (T.  ft.) 148 

Tariff  Modifications  on  Esstnccs  and  Essential  Oils  in . 

(T.R.) 373 

Belting;  Waterproof  Paper .    (P)  Gillct    1150 

Bengal ;  Coals  of .    (Anderson  and  Henderson) 237 

Beuzaldehj'de ;  Action  of on  Vanillm.    (Rogow) 136 

Benzaidehydes.    See  itnder  Dyestuffs. 

Nitro- ;  Preparation  of .    (Sachs  and  Kempf) 541 

Benzene;    Action  of  Sulphur  Chloride  on.    (Lippmann  and 

Pollnk) 1271 

And  Cellulose,  Reaction  between  .    (Nastjukow)  1302 

Benzenes  and   their  Homologues;    Production  of  .    (P) 

Xikiforoff ) 541 

Benzene  ;  Azo-  and  Hydrazo-;  Properties  of .    (Freundler 

and  Btl^rauger) 429 

Colouring  of  Alcohol  Denatured  with  ■ — ~ 1S?2 

In  Denatured  Spirit ;  Determination  of  .     (Sa;ireand 

tlanow) ;;G7 

In  Grosnv  Naphtha  ;  Characteristics  of .     (Markowni- 

kolT) .  ■ 14-lS 

Manufacture  of in  Russia .    (Pantjuchow) 144K 

m-Hydroxy  Derivatives  of  Azo- and  Azoxy .  (Noelting 

and  Federmann) 400 

Metho  (.Phenyl ;  Preparation  of .     (Tift'eneau)  72s 

See  also  n7ider  Benzol  and  Dyestuffs. 

Benzidine.    See  under  Dyestuffs. 

Benzimidazole  Derivatives.    See  under  Dyestuffs. 

Benzines  ;  Comraerciaf .    (Rabinowitsch) 607 

Benzoic  Acid  in  Foodstuffs  ;  Detection  of  .    (Do  Brevans)  75 

Acid:  Manufacture  of : 

(P)   hischler 988 

(P)  Fabrique  Baloise  de  Produits  Chimiques 137 

Benzol;  Enrichment  of  Gas  with .    (Lecomte) 1020 

Sec  also  under  Benzene. 

Benzophenone ;  Di-o-dinitro .    See  under  Dj'estufTs. 

Benzoyl-Acetyl  and  Diacetyl  Peroxides;    Formation,  Decora- 
position,  and  Germicidal  Action  of  .    (Freer  and 

Novy) 495 

BenzoyMupinin  ;  Production  of .    (P)  Merck 560 

Berberin^)  andCanadine:  Relations  between .    (Gadamer)  186 

DetiTUii nation  of .     (Gordin) 142 

In  Phnts;  Occurrence  and  Detection  of .     ((iordin)..  503 

Oxidation  of with  Nitric  Acid.    (Dobbie  and  Lauder)  137 

Borgamot;     Crystalline    Compound    from    Essence    of   . 

(Soden  and  Rojohn) C6 

Oil.    See  under  Oils. 

Bessemer  Converters  in  Great  Britain.     (T.R.) 1113- 

Practice;  Alterations  in  American 1456 

Betaiue;  Preparation  of .    Stan6k) 560 

Beverage ;  Pineapple .    (P)  Perida 634 

Beverages  ;  Brazilian  Customs  Regulations  as  to    -  .    (T.R.)  441 

Manufacture  and  Supply  of  Aerated .     (P)  Wright...  924 

In  Brazil.     (T.R.) 573,801 

Trcatmentot .     (P)  Hogarth 558 

Bicarbouates  and  Carbonates  in  Aqueous  Solution:    Equili- 
brium between .     (Cameron  and  Briggs) 252 

Test  for .    (Perkin) 1375 

Bier,  "Weiss"  :    Causes  of  Red  Discoloration  in .   (Schdn- 

feld  and  Dennhardt) 1S43 

See  also  Beer. 

Bignoniacatalpa;  The  Acids  of .    (Piutti  and  Comanducci)  1037 

liirniingham  ;  Sewage  Treatment  in -.    (O'Shaughnessy)..    665 
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Quantitative  Determination  of  .     (Milleraml  I'aKCi...       71 

SmeltiuK  or  RetininK .     (H)  Armstrong 1281 

Cadmium Chlorideand  Bromide;  Prei^ipitation  of .  (Viard)  1076 

Ctesium  ;  Determination  of as  Acid  Sulphate.   (Urowning)      71 

Phospliate ;  Pr()perties  of .     (von  JJerj;) 116 

CaDcine;  nolermination  of .     (Andri5) 1250 

Determination  of  .     (Katz) 1300 

lodules;  Properties  of .     (Faueon) 036 

Occurrence  of  .    (Beitter) 135 

Calamus  Oil.    *SVe  w/e(/(?r  Oils. 
Cajuput  Oil.    Set- ttnder  Oi^s. 

Calcining  .\pparatus.    fP)  Edison  .'*. .  1455 

.Method  of  — .    (P)  Eldred 615 

Calcium  and  Manjranese  Carbides :  Production  of  Mixed . 

( Ilrame  and  Lewes) 755 

Carbide  and  Acetylene  ;  Some  Rea^^lions  of  .    (Sand- 
maun)   £*32 

Carbide  and  Manganese  Carbide ;   Simultaneous  Manufao- 

ture  ot 597 

Carbide  Cartridges.    (P)  Rosenbluth 963 

Carbide ;  Electric  Production  of .    (Kershaw) 505 

Carbide  ;    Equation    representing    the    Reaction   during; 

Reduction  by .     (Neumann) 1302 

Carbitle  Feed  ^lechanism    for  .\cetvlene  Machines.    (P) 

Collin  and  Nicholls 539 

Carbide;  Formation  of  .    (Rothmund) 761 

Carbide;    Furnaces  for  JIanuf:icture  of .    (P)  Ward, 

and  The  International  Oil  Furnace  Co 461 

Carbide:  Holder  foi .     (P)  Simouson 1270 

Carl>ide;  Holdersfor .     (P)  Smith 1269 

Carbule  ;  Slanufacture  of : 

( P)  de  Vulitch  and  D'Orlowsky 9011 

(P)  Roberts 12:'" 

Caibide ;  Production  of ,    (P)  Diesler 2ill 

Carbide;  Reactions  in  P'orniation  of .    (Gin) U60 

Carbide,   Reduction  witli;  Equation  of  Reaction  in . 

(von  Kugelgen) 1332 

Carbide;  Sampling  of .    (Odernheimer) 1065 

Carliide;  Treatment  of .    (PI  Woodhall  and  Windham    245 

See  also  under  Carbide. 

Carbonate  ;     Solubility    of in   certain    Solutions. 

(Cameron  and  Seidell)  773    i 

Carbophospliat«  ;  Characteristics  of .    UariUe) 406 

Chloride  ;  Electrolytic  Production  of in  Italy.   (T.R.)    509 

Compounds ;   Preparation   of  for  Use    as  Reducing 

Agent.    (P)  Hughes.    From  Descamps 1533 

Oxalate  ;  (lases  from  Decomposition  of by  Heating. 

(Pellettand  Dehimare) 193 

Salts  in  Beetroot  Juice.    (Pelletl 866 

Salts  of  Acids  of  the  Acetic-Acid  Series ;  SolubiUties  of . 

( Lumsden) 34.3 

Silicide.    ( Moissan  and  Dilthey ) 504 

Silicide ;  Production  of  .    (Moissan  and  DiltheyJ 5Gti 

SulphaluminHte:  Cnmpositiou  of .    (Deval) 1026 

Sulphate  and   Hv-Products  ;   Manufacture  of  .      (P) 

(  Wing ) 1 534 

Sulphate.    See  also  under  Gypsum  and  Plaster-of-Paris. 

Sulphide    in    Bone    Charcoal;    Determination  of    . 

( Rossing) 1474 

Sulpho-.\luminate  and  the  -\ction  of  Sea  Water  on  Port- 
land Cement.    (Rebuffat) 1.").35 

Sulplio-Ichthyolate  ;  Prepai-ation  of  .    (Hegland)....    788 

Calcium:    Electrolytical  Production  of  .    iBorchers  and 

Stockeu) , 1284 

Hydrogen   Phosphate :   Solubility     of     in   Water. 

(Rindell) 19.1 

In  Iron.    (Lcdebiir) 1140 

Metallic;  Extraction  of .    (Arndt) 1459 

Metallic  ;  Preparation  of .     (Rn£f  and  Plato) 1468 

Calico-Prititing  ;  .Vpplication  of  Indigo  Salt  T  in .  (Kayser)    170 

Improvements   in .      (P)  Costobadie  andotliers 250 

Machines  tor  .     (P)  Tlio  Calico  Printers'  Association 

and  W ilson 703 

Novel  EHects  in .    (Kayser) 968 

Oxycellulose  in .    (Kurz)  405 

Photography  for  Engraving  Rollers  used  in .  (Depierre)      47 

Production  of  NaplUliylamine  Bordeaux  in .    ( Kayser)  1276 

Resist  under  Indanthrene  Blue.    (Tigersiecit) 912 

(  alifornia :  Nitrate  Deposits  of .     (T.R.) 1479 

OilFii'ldsof .     (T.R.)  luol 

Crude  Oil.    See  under  0\\%. 

Uses  of  Petroleum  in .    (T.R.) lOOO 

I  ;ilorimeter  for  Coal.    ( Rosenhain ) 1472 

Simple  I'orm  of .    (Darling) 927 

Calumba   Root    (Jateorhiza   Calumba)  ;    Alkaloids   of  ■ — -. 

(Gadamer  I 1294 

Camphene;  Manul:icture  of .    (P)  Stepban 1194,1194 

Production  cf .    (P)  Zimmermann.    From Chcm.  Fab. 

vorm.  E.  .Sehering 155S 

Camphidine;  New  Derivative  of  Camphoric  Acid 1409 

Cainphidonc;  New  Derivative  of  Camphoric  .\eid 1409 
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Camphor  ;  Anise .    See  under  Anethoil. 

Carboxylic  Acid  ;  Investigations  on .    (Bruhl)  ..  1409,1467 

Growthof inCeylon.'   (T.R.) 84 

.Tapane.sc .     (Sugiyania) 1551 

Manufacture  of .    (P)  The  .\mp6re  Electrochemical 

Co 1469 

Manufacture  of  a  Substitute  for .    (P)  Marnier  and 

Brangier Ml  1 

Oil.    .SVe  under  Oils. 

Production  of .    (Pi  Thurlow 791 

Supply  of from  Formosa.     (T.R.)  Wll 

Tobacco- ;  Constitution  of .    (Gawalowski) )3ts 

Camphoric  .\cul  and  Derivatives;  Manufacture  of .    (P) 

Johnson.    From  Boehringer  ntid  Soehue .S72 

Acid  ;  Conipouudsof with  Pheiiyldimelhylpyrazolone, 

.Sc.      (P)    Imray.      From  The  Farb.  vi.rni.  Mi'ister, 

Lucius  uad  Bruning 67 

Canada ;  Charcoal  jmd  By-Product  Manufacture  in  Ontario. 

(Goudwin ) 743 

Comt':niv  for  Working  Cnrumliim  in .     (T.R.) 80 

Cottoii-Nvd  oil  in .     (T.R.) 1003 

Hemp-Bleaetiiiig  (Compound  Duty-frey  in  .     (T.R.)  ...     50i* 

Mineral  Production  of tor  Uini.     (T.R.) 292,  570 

Minei-al  Production  of .    (T.R.) 798 

Molyb<leiiite  Deposits  in  British  Columbia.    (T.R.).- £00 

Paper-Pulp  Production  of (T.R.)  84 

Peat  Development  in  Ontario.     (T.R.) 1309 

Platinum  in  British  Columbia.     (T.R.) 146 

Printing  Paper  in .    (T.Il.)  442 

White  Arsenic  Production  of  Ontario.    (T.E.) 1120 

Canadine  and  Berberine  ;  Relations  between  ■ — -.    (riadamer)     186 

Canarine  ;  Characteristics  of .    (Goldberg)  110 

Canary  Islands  ;  Imports  of  the .    (T.R.) 1043 

Candles  ■  Addition  of  Alcohol  to  Fat  for  Manufiwturc  of . 

(P)  Lewy 14-lS 

British for  Stettin,  Germany.     (T.R.) 733 

Imports  of by  Chii.a.    (T.R.) 1479 

Imports   of   - — ■    into   Cvprus.    Diarbckir.   ;nid    Persia. 

(T.R.)  13II 

Imports  of into  Salonica,  Turkey.     (T.R.; 293 

Improved .    (P)  Garrigan 918 

Machines  for  Wrapping  ^ — .    (P)  Pedersen 918 

Manufacture  of in  Kansas.     (T.R.) 82 

Manufacture  of in  New  Zealand.     (T.R.  I 20O 

Material  Imports  by  Argentina.     (T.R.)  651 

Sulphur .    (P)  Shaw 78S 

Cantharides ;  Japanese .    (Puran  Sing) 1295 

Canton  (China) :  Trade  of.    (T.R.) 1I0!> 

Caoutchouc    and  similar    Bodies;    DevulcanisinL--    .    (P) 

Theilgaard 1461 

Regenerating  Old  Vulcanised .    (P)  Kessler 357 

Regeneration  of .     (P)  Ziihl     865 

Two  Indo-Chinese  Lianas  yielding .    (Quintaret) 415 

See  also  under  India- Rubber  an.rf  Rubber. 

Cape  Colony ;  Copper  Industry  of .    (T.R.)    6.1ii 

Capsules  for  Compressed  or  Liquefied  Gas.    (P)  Read 914 

Caramel ;  Determination  of  Fermentable  Matter  in .    (Do 

Luynes) 128 

Carbamic    Ethers    (Uretliaues)  ;    Preparation    of  .     (P) 

Newton.    From  Th"  Farb.  vorm.  F.  Bayer  and  Co 364 

Carbide  Cartridge  for  Acetylene  Gas  Generators.    (P)  Mac- 

kusick noi 

Device  for  Feeding  • — -  to  Acetylene  Geccrators.     (P) 

Scholield   , 606 

See  also  under  Calcium  Carbide. 

Carbides  ;  Electric  Production  of .    (P)  Roberts 353 

Manufacture  of by  Electrictil  Fusion.    (T.R.)    1419 

Of  Manganese  and  (ialcium ;  Production  of  Mixed  . 

(Brame  and  Lewes) 7.'i5 

That  are  decomposed  by  Water.    (Moissan) 329 

Carbinol.    Tetramethyldiaminodiphenyl  :    Condensation 

Products  of .    (Guyot  and  Granderye) 466 

Carbinols ;    Esterification   of   by    means    of    Alcohols. 

(Fischer  and  Weiss)  M)o 

See  also  under  Dyestuffs. 

Carbohydrates  ;  Action  of  Hydrogen  Peroxide  on  .     (Mor- 

"rell  and  Crofts)  .'iOi; 

Drying  ,  and  Determining  the  Water  of  Crystallisa- 
tion of .    (Schuize) 2S1 

Obtainment  of from  Carbonic  Acid.    (P)  Walthcr...    988 

1  Thermal  Effects  in  Building  up  and  Breaking  down . 

•  (Mohr)  77 

j    Carbolic  Acid  :  Imports  of by  Wurtemburg.     (T.R.) S4 

Carbon:  Addition  of to  Metals.    (P)  Jones 915 

Anodes;    Electrolysis  of  Alkali  Chloride  Solutions  with 

.    (Sprossei)    124 

Articles  ;  Manufacture  of .    (P)  Hall 1031 

Dioxide.    See  also  Carbonic  Acid. 

Direct  ('orabination  of with  Chlorine,    (von  Bolton)  .    4.S3 

Electrodes  for  Ai-c  L:imps.    (P)  Conradty.. 1-H7 

Electrodes ;  Manufacture  of .    (P)  Fob)    906 

For  Arc  Lamps,  Encased .     (P)  Siemens  Bros,  and 

Co ]52.'» 

For  Arc  Lamps  ;  Manufacture  of .    (P)  Boeiini 1129 

For  Arc  Lights.    (P)  Viertel  .and  Pueschel 1M6 

[  For  Electric  .^rc  Lamps.    (P)  Siemens  Halske  .\ktienges.   1-148 

For  Manufacture    of  Electrodes,  &c. ;  Extraction  of . 

(P)  Gaster 699 

Formation  of  Ions  of .     (Billitzer) 996 

Fusion  of and  .\pparatus  therefor.    (P)  Ludwig 1458 


64 


JOURNAL  OP  THE  SOCIETY  OP  CHEMICAL  INDUSTRy. 


TAGE 

Carbon— co«/. 

HydrofTpnation   of   Oxides   of  .    (Sabatier  and    Slmi- 

derens)  Stjfi 

In    Iron   and   Steel ;    Flask    for  Determination  of  . 

(Kleine) 1097 

In  Steel ;  Determination  of .    ( Blnuntl 278 

Phott>Koni';  or  I'boioprnpUio  .     (P)   Broca  and  Pellin  14W 

Properties  of  in  the  Hearth  of  the  Blast-Furnace. 

(Foster) 771 

Carbon  Bisulphide  at  Cstania,  Sicily:    Production  of    . 

(T.R.) 1207 

BisulDhidc  ;    Jlanufacturo  of    m  Electric  Furnace. 

(T.iylor)  1236 

Bisulphide:  Production  of in  Electric  Furnace.    (P; 

Taylor »79 

Dioxide  ;  Action  of on  Metallic  Oxides.     (KiihliiiK). ..     11.5 

In  Furnace  Gases  ;  Determination  cif .    (Gamier)....  124<! 

Liquid;  Duty  on  in  France.    (T.R.) 1.563 

Monoxide  and  Dioxide   in   Vitiated  Air  ;  Determination 

.     (Jean) 1473 

Monoxide :  Toxicity  of 1465 

Sulphide;  Non-existence  of  Gaseous  .    (Russell  and 

Smith)  1470 

Tetrachloride  ;  Manufacture  of : 

(Combes) 272 

(P)  Urbain 921) 

Tetrachloride ;  Manufacture  of  ,  and  Apparatus  for. 

( P)  Comhp.s 1469 

Vejtetable:  Manufacture  of .     (P)  Cooper 421 

^■e  ah-io  U7uhr  Charcoal. 

Carbon-Black  ;  Apparatus  for  Manufacture  of .   (P)  Mann  1.337 

See  also  under  Lampblack  and  Soot. 

Carbon-Oil  Heater.    (P)  Hosea 763 

Carbouate.s:  Action  of  Hydrogen  Peroxide  on .    (Kazan- 

o'/.ky ) 645 

And    Bicarbonates    in    Aqueou-;    Solution;    Equilibrium 
between .     (Cameron  and  Hrij?^s) 252,  JOrt 

Carbonate  of  Lime.    See  under  Litne  and  Calcium  Carbonate. 
Of  Soda.    Sec  under  Sodium  Carbonate. 

Carbonatini;  Apparatus.    (P)  Carniichael 1191 

Carbonation  Vessels.    (P)  Joly '.tsi 

Carbonic  Acid  G.as ;  Apparatus  for  Charging  Liquids  with . 

(P)  Sue 869 

G.as ;  Appai-atus  for  Generating : 

(P)  Felrikamp 1330 

(P)  Luhmann  1380 

(P)  Miiller 113.8 

(P(  Riesberg H.-iS 

Gas  in  the  Bars  of  Passentrer  Steamers.    (T.R.) 1161 

Generator  and  Bolder.    (P)  Henderson  and  Clavtoii 182 

Recovery  and  Utilisation  of  Waste   — .    (P)  Berry  and 

Others 548 

Syndicate  in  Austria-Huniiary.    (T.R.) 509 

See  also  under  Carbon  Dioxide. 

Carbonising  Organic  M.iterials.    (P)  Daube 10;0 

Carbonoineter ;  Construction  of .    ( P)  Downs 422 

Carbonylferrocyanides  ;  .\ction  of  Light  on .    (Wyss) 932 

Carborundum;  Jlanufacturo  of  Articles  of — -.    (P)  Tone...  1279 

Carboxylic   Acids.   o-Hydroxy ;    Manufacture   of  .     (P) 

Chem.  Fab.  vorin.  E.  Schering    rW 

Carburetted-Air  Apparatus.    (Schift) li;2 

Carburctting  Apparatus : 

(P)  Bardwell 601 

( P)  Bennett  and  Moorwood 196S 

(P)  Best 764 

P)  Betzel nso 

(P)  Blake -ICO 

(P)  Bouchaud-Praceiq 1324 

(P)  Clark  and  Cothrau 463 

(P)  Cooper 851 

( P)  Doolan 600 

(P)  Duryea 764 

( P)  Evans  and  Nelson 696 

(P)  Fillet 601 

(P)  Prenay 539 

(P)  Foidart g.si 

( P)  Gw j-nue  and  Oewe 906 

(P)  Harris 6ul 

(P)  Hinchloy 5.39 

(P)  Honts 764 

(P)  Inman "108 

(P)  Jacks 1101 

(P)  Kemp .^99 

(P)  Kull 46S 

(P)  Ijane  and  Davenport S52.  463 

(P)  Mangin 764 

(P)  Martenctte 600 

(P)  McCormick  and  Miller 601 

(P)  Xotkin 16.3,  IBS 

(P)  Purves  and  The  Not  kin  Syndicate 163 

(P)  St.C.Legge 463 

(P)  Sanson 601 

(Pj  van  der  Made 463 

(P)  Wilkinson  and  others 764 

Carbur(:tting  .\ppanitus  jind  Burner  for  Liquid  Hydrocarbons. 

( i*)  Machlet.  jun ] .(fiO 

Apparatus  and  Gasoline  Regulator  Combined.      (P;  Titus    601 
i.'arbureters.    See  under  Carburtt*,ing  Apparatus. 
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Cardboard ;  German  Customs  Decision  on  Blue-straw  . 

(T.R.) 202 

Method  and  Composition    for    Impregnating  .      (P) 

_  Back 493 

Ctrniine.    See  under  Dyestuffs. 

Carpets;  .Apparatus  for  Printing .     (P)  Lundeberg 474 

Producing  Colo:ired  P.Uterns  on .     (P)  Tonjes 114 

Carpet:  Washable  and  Waterproof .    (P)  Jlontgomerr...  1276 

Carriage  ;  Water within  Great  Britain.    (Carey) 749 

Carthagena ;  Mineral  Production  of .    (T.R.) 1003 

Casein;  Action  of  Dilute  Nitric  Acid  on ■.    (Habermann 

and  Ehrenleld) 1158 

As  a  Fining  Agent  for  Wines.     (M(intz) 3I>9 

Derivative  containing  Sulphur  and  Chlorine.    (Panzer)..    145 

Films  ;  Waterproof .     (P)  Schmidt 64 

Formation  of  a-Pyrrolnrlineearbonic  Acid  on  Hydrolysis 

I  of by  Alkali.     1  Fischer) 1158 

Manufacture  of  Adhesive .     (P)  .lust 357 

Maiinfaeturo  of  .\rticles  from .     (P)  Dymond.    From 

Miillioretli  and  MatTci 2*>t 

Manufacture  of in  Hungary.     (T.R.) »;54 

Phosphate  :  Preparation  of . 

(P)  James 717,717 

(P)  Jiisl 36t 

Photographic  Film,  and  .Manufacture  of  same.    (P)  Buss.  1155 

Product:  Manufacture  of  a .     (P)   Ensininger 1462 

Vioduction  of  Insoluble .     (P)  Dunham 547 

Pure  Solutions  of .    (P)  Hatmaker.    From  Just 271 

Solution.     (P)  Hall 636 

I'sc  of in  Manufacture  of  Coloured  Paper 614 

Use  of in  Sizing  and  Finishing  Textiles.     (P)  Jean..  15.33 

Use  of for   Waterproofing   Fabrics.       (P)  Bousfield. 

From  Cautu  and  others 113 

Caseinates.    Insoluble;    Composition   containing .      (P) 

Fraiiquet 1408 

Caseinogen  of  Asses'  Milk.    (Storch) 1314 

Casks  ;   Apparatus  for  Cleansing .      (P)  Drake  and  Gor- 

ham 62 

Apparatr.s  for  Filling —.     (P)  Coupe 1126 

A pp:irutus  for  Spraying  Liquids  into .     (P)  Crossman    596 

Apparatus    for    Sterilising   and    Lining ».      (P)  Lan- 
caster       183 

Apparatus  for  Washing  and  Drying .    ( P)  Lancaster.    183 

Bungs  or  Stoppers  for .    (P)  Ross  and  Mackenzie IniK 

Disinfection  of .     (  P)  Dufour 1547 

Prot  eel  inu' Contents  of from  Robbery.     (P)  Wright.  1224 

Union— — used  in  Brewing  Operations.     (P)  Cutler 268 

Cass  Technical  Institute :  Opening  of  the 287 

Cassava;  Characteristics  of -.    (Leuscher) 492 

Casse  of   Wines :  Action  of  Sulphurous  Acid  in  Preventing 

.    ( Laborde) 557 

Catalysis ;  A  Model  for .    (Federlin)  1417 

And  its  Applications.    (Conroy) 302 

Contact  Bodies  for  L"se  in .    (P)  Johnson.    From  The 

Badisclie  .\nilin  und  Soda  Fabrik 548 

Porous  Bodies  for  L'se  in ; 

(P)  Actienges.  fur  Zink-Industrie and  Schroeder  ...    3-t4 
(P)  Johnson.    From  the  Badische  Anilin  und  .Soda 

Fabrik 341 

Reactions  ;  Mutual  Influence  of  Two in  same  Medium. 

(Coppadoro)  284 

Treatment  of  Solids  with  Gases  for  Producing -.    (Pi 

Niief 1076 

Cast  Iron.    See  under  Iron 
Catocbin.    See  under  Dyestuffs. 

Cathodes ;  Disintegration  of .    (Haber  and  Sack) 777 

Cattlc.Foodat  Pan.     (T.R.)  939 

From  Hops  and  Hop-seeds.     (P)  Makin 1344 

From  Molasses.    (P)  Pilat  and  Grardel 924 

In  Germany  ;  Preparation  of  New .    (T.R.) 1479 

Manufacture  of : 

(P)  Dupire 1649 

(P)  Hughes 1191 

(P)  Vaupel 9S4 

Manufacture   of from    Molasses.      (P)    La    Soci6t6 

Sucriere  Anon,  de  Toury 924 

Caucasus  ;  Manganese  Ore  Production  of  the .    (T.R.)...     7S3 

Caustic  Soda.    See  under  Soda,  Sodium  Hydroxide,  and  Alkali. 
Ccdrus  Atlantica ;  Oil  of  - —    Bee  under  Oils. 

Cellars   (Tun  Rooms);    Infection   and   Ventilatiiui    of . 

(Lindner) 785 

Cellobiose ;  Characteristics  of .    (Skraup  and  Konig) IM 

Celluloid :  A  New .    (P)  Fraiiquet 134 

Coating  Cotton  Fabrics  with .    (P)  Hill 912 

Composition  resembling .     (P)  Zubl 68 

iVIaiiufaelure  of .     (P)  GohUmith  and  others 1293 

Priiitiiii;  Blocks.     (P)  Lichtenberg-Madson 134 

Products  of  Germany.    (T.R.) 801 

Rendering Incombustible.    (P)  Mabillc  and  Leclerc.  1408 

Rendering  Non  -  inflamraabli'.      (P)    Williams  and 

Parli  in 719 

Risk  of  Fire  from 131 

Celluloid-like  Compositions : 

(P)  Johnson.    Fnim  Deutsch.  Celluloidfab 494 

(P)  Soc.  Anon.  F.  Bayer  and  Co 873 

(P)  Zuh] 719 

Cellulose  Acetate ;  Manufacture  of .    ( P)  Boesch 124S 

Preparation  of .    (P)  Lederer 1560 
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Cellulose;  Acetylating .    (P)  Ltiierer 1550 

Action  of  Sulphur  Blacks  ou .    (ilatos) 221 

An  Osyg"?!!  Uleach  for .     (Ahlin) l-i* 

And  Benzene;  Reaction  between .    (Xastjukow) 1302 

Conversion   of into   Glucose.    Ac,      (Reynaud    and 

Bonner) 1106 

Conversion  of into  Sugar : 

(P) 630 

(P)  Classes 630 

Derivatives;  Preparation  of .    (P)   K.  Hayer  and  Co.  .    S70 

Determination  ot .    {Zeiscl  and  Stritar) 642 

Esters;  Manufncture  of .     (P)  Mork  :uid  others 1345 

K9ter>;  Purification  of .    (P)  Boescli I;;43 

Fabrics;  Improved .     (P)    Hill 1U74 

Factories;    Gas  from  Waste-Liquors   ot   .      (tJtseni- 

felder 1192 

Fibres  for    replacing  Silk.      (P)  Comp.   Frangaise  de  la 

Soie  Parisienne 49 

l^ilmsof — •.    (P)  Wane 27i 

From  Cotton  of  Cotton-Seed  Husk.     (P)  Xewsone 63 

Uydroiren  and  Methane  Fermentation  cf  .    (Omeli- 

ansky) 418 

In  Norway.    (T.B.) 1166 

Lakes,  and  Mannfactur©  of  same.    (P)  Altliaussc 356 

Manure  from  Waste-Lii|iu>rs  of  Sulphite .    (Knosel)..    4Sy 

Material  for  making  Combs.    (P)  Soc.  Indust.  de  Cellulose  1560 

Products:  Manufacture  of .    (P)  Freuiery  and  Urban  1)50 

Resulatinji:  Flow  of  Solutions  of throuffh  Nozzles  (P)    870 

Solutions :  Filau:ents  from .    (P)  Tbiele 1393 

Thre.idsof .    (P)  Fremery  and  Urban 272 

Cement,  Portland ;  Action  of  Sea-Water  on .    (RebuHat).  1535 

Portland,  and  Slag ;    Experiments  on  Mixtures  ot  . 

(Beck) 72 

Portland  ;  Behaviour  of  Magnesia  in .  (Glaessner)  ....  1395 

Portland  ;  Clinkerinj;  of .    (Campbell) l-WU 

Portland  ;  Constitution  of .    (Ludwiir) 25ti 

Portland;  Hydraulic  Modulus  ot .    (Lieven) 1028 

Portland  ;  Imports  of bv  the  United  States.    (T.R.) .    732 

Portland ;  Industry  ot  the  United  States.    (T.R.) 371 

Portland ;  Inllueuceof  Chloride  of  Lime  on  Setting  of . 

_     ( Hauenschild )  175 

forlland  ;  Manufacture  of ; 

(P)  fiosllins 973 

(P)  .lordan' 973 

(P)  Rusaster 118 

Portland;    Mamilacture   of   ,   and   Apparatus.      (P) 

Hurry  and  Seaman 1079 

Portland  :  Maturins  of .     (P)  Rigby 1181 

Portland  or  Hydraulic  ;  Manufacture  01 .    (P)  Ashton 

and  others 915 

Portland;  Preparation  of from  Slag  or  Cinder.    (P) 

von  Forell 257 

Portland  ;  Report  of  Committee  on  .Analysis  of  Materials 

for  Making 12 

Portland;  Retardation  of  Setting  of .     (Nihoul  and 

Dufossez) 859 

Portland  Slag ;  Manufacture  of .    (P)  Heap  and  Oddy    550 

Proposed  Standardisation  of  Analysis  of .    (Stanger 

and  Blount) 1216 

Report  of  Sub-Committee  on  Uuiformit.y  of  Analysis  of 

Scbumami*s  Apparatus  for  Determining  Specific  Gravity 

ot Modiiied.    (Beck)  69 

Slag-  Apparatus  for  the  Manufacture  ot .    (P)  Clark. 

From  Fellner  and  Ziegler 1535 

Slag-;  Piwluction  of m  Europe.    (T.R.) 1112 

Testing in  Germany.    (T.R.) 1206 

Testing  of : 

(Oftedal)  1078 

(Peckham) 831 

Trade  of  Germany.    (T.R.) 4;S7 

Ware;  Manufacture  of .    (Oftedal)  1078 

Zulkowski's  Theory  of  Glass  and  Hydraulic  ^ .  (Glaess- 

ner) 706 

Cements.    (Class  IX.) 52.117,174,256,347,409,549,615, 

707,  773,  859,  914.  971,  1027,  1077,1139,1183,1233,  1279.1331, 

1395,  1455, 1535 

Abnormalities  in  Initial  Setting  of .    ( Ljamin) 972 

Action  of  Sulphate  of  Lime  on .    ( Deval) 257 

Adhesive — -.    (P)  Slough 1286 

Adhesive ,  ard  Manufacture  of  same.     (P)  Willis 415 

Alkalis  in  Portland  and  Natural ;  Determination  of  . 

(Stillman)  , 191 

Analysis  of .     (Young  and  Baker) 1298 

Apparatus  for  Calcining .    (P)  Edison 1455 

Apparatus  for  Dampini;  and  Mixing .    (P)  Davis 860 

Apparatus  for  Manufacture  of : 

(P)  Butch:ird  and  Gibson 650 

(P)  Clark,    From  Fellner  and  Ziegler 550 

Asphalt;  Manufacture  and  U^e  of .    (P)  Lake.  From 

Warren 1233 

At  San  Francisco .     (T.R.) 1002 

Chemical  Decomposition  of  in  Sea-Water,    (le  Chate- 

lier) 409 

Compositionof .    (P)  Pause 973 

Composition  of  Hydraulic  Fireproof .    (P)  Knox 1140 

Composition  of  Matter  for  • .    ( P)  MacDonell 479 

Compositions  for  Roads.  &c. ;  Making  and  Laying . 

( P)  Lake.    From  Warren 915 

Consumption  of  — — in  Paraeuav.    (T.R.) 649 

Consumption  of in  Poland.    (T.R.) 935 

Exports  of from  Great  Britain.    (T.R.) 199 

For  Binding  Pigments,  &c.    (P)  Grote 1279 
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Cements— cun^ 

For  Casting  or  Moulding.    (P)  Brown 973 

(iypsuui ;  Hardening  of S47 

Hydraulic .    (P)  Michaelis 176 

Hydraulic;    Studies    ou    Zulkowski's    Tueory    of    . 

(Glaessner) 1395 

Hydrocarbon  Composition  for  Making .    (P)  Ckiwson    615 

Importation  of at  Beirut  (Turkey).    (T.R.) 1002 

Imports  of  the  United  States.    (T.R.) 1162 

Industry  in  Hanover .    (T.R.) 1046 

Industry  of  Germany .    (T.R.) 1112 

Influence  of  Calcium  Sulphate  on .     (Deval) 971 

Inspection  and  Testing  of .     (Humphrev) 1279 

Kihis  and  Drying  Chambers  tor .    (P)  Ilcwilt 118 

Magnesia (Preussner) 257 

Magnesia  ;  Characteristics  of .    (Lnlimaim) 118 

Manufacture  of : 

(P)  Berry  and  Lawcs  and  Co 5M 

(P)  Diesler 17.5 

(P)  Friz 708 

(P)  Harding 915 

(P)  Le  Roy  de  Lench6rc3 973 

(P)  McKim 1398 

(P)  Pa'isow SGO 

(P)  Steiger .109, 480 

( PI  von  Forell 347 

Manufacture  of in  the  Central  United  Slates.    (T.E.)    6t;i 

-Manufacture  of in  the  United  States.    (T.R.) 292 

Modifications  of  Standards  in  Testing 860 

Centrifugal  Apparatus  : 

(P)  Berrigan 597 

(P)  de  March6villo 32(i 

(PI  Hirt 783 

(P)  Holland fi2S 

( P)  Kaczorowski ma 

(P)  Larson 1125 

(P)  Jlacfarlane  and  Robertson 1224 

(P)  Ohlsson 7f,l 

.\pparatu3  for  Laboratories.    (P)  Eyre 1039 

Apparatus  for  Quantitative  Analysis.    (Steitiitzer) 562 

Separator  Drum.    (P)  Nilssou 244 

Ceramic   Decoration  ;    Apparatus    for    Preparing    Coloured 

Designsfor .    (P)  Haviland 914 

Cenmiics;  Drying  ot ,  and  Apparatus.    (P)  Bcrhenke 1028 

Fusibility  of  Silicates  and  Borates  used  in .  (Granger)    255 

Manufacture  of .    (P)  Buchner 8.59 

Producing  Metallic  Lustre  on .    (P)  Zsigmondy 707 

Sre  also  under  China  aiid  Porcelain. 

Ceria ;  Separation   of  from  Mixtures   of   Ran-  E:irihs. 

(Meyer  and  Koss) 422 

Cerium  Carbonates ;  Glucose  and .    (Job) 795 

Oxalicum  Mediciniile  ;  Composition  of .    (Eoliiu) 720 

Peroxide ;  Formatiou  of .     (Baur) 720 

Cerium  Group  ;  Metals  of  the .    ( Behrens) 363 

Influence  of on  Lanthanum  containing  Didymium, 

ic.    (Marc) 1093 

Metals ;  Electrolytic  Production  of from  Fuseil  Salts. 

( Muthmann,  Hofer,  and  Weiss) 412 

Si'paration  of .    (Bohui) 719 

Separation  of  Thorium  from .    (Metzger) 1415 

Cerite  Earths;  Action  of  Alcoholic  Hydrochloric  Acid  on . 

(Meyer  and  Koss) 1093 

Cevadine  ;  Decomposition  of .    ( Horst ) 722 

Ceylon  ;  Growth  of  Camphor  in .    (T.R.) 81 

India-Rubberiu .    (T.R.) 511 

Liquid  Fuel  exempt  from  Duty  in .    (T.R. ) 1110 

Plumbago  Mining  in .    (T.R.) 80 

Poisons;  Ordinance  on .    (T.R.) 614 

Chamois  Leather ;  Manufacture  of 50 

Champagne.    See  under  Wines. 

"Chance  Mud;  "  Utilisation  of .    (P)  Mason 127S 

Changes  of  Address 3,  92, 165,  21 2.  300, 380,  448,  526,  681, 

661,743,  814,  891,  949,  1012,  1063,  1124,  1175,  1216,  1266,  1320, 

1304,  1431,  1490 

Charcoal  and  By-Products  ;  Manufacture  of in  Ontario. 

(Goodwin)  743 

Apparatus  for  Manufacturing .    (p)  Burcev 90S 

Briquettes  of .    (P)  Ingham ." 163 

Of  Great  Decolorising  Power.    (P)  Ostrejko 58 

Retort  and  Furnaces.    (P)  Lauivnius 1888 

Vegetable  ;  iManufacture  of .    ( P)  Cooper 421 

Wood-;  Production  of  from  Aromatic  Plants.     (P) 

Rubauds 1166 

See  also  under  Carbon. 

Cheese  ;  Chemical  Changes  in  the  Ripening  of .  (Suthcrst)    219 

Salts  formed  by  Casein  and  Par.acasein  with  Acids,  and 

their  Relation  to  American .   (Van  Slykeand  Hart)  1290 

Chelidonine  ;    Ch:iracteristic3   of   .    (Schlotterbeck    and 

Watkins) 274 

Chemical  Industry  of  Germany.    (T.R.) lOCO 

Products  at  Hamburg.    (T.R.)  1043 

Chemicals ;  Import  of into  Turkey.    (T.R.) 1197 

In  South  Africa.    (T.R.) 1421 

Production  of in  lilectric  Furnace.    (P)  Taylor 979 

Chestnut  Extract  in  Oak  Extract;  Detection  and  Determina- 

lioQ  of 1476 

Chicle  Gum  in  Mexico.     (T.R.) 438 
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Chile ;  Bounlv  on  Sulphuric  Acid  in .    (T.E.) 1351 

Increase  of  Duty  on  Sodium  Nitrate  in — -.    (T.R.) 609 

lodiniin .    (T.R.) 104C 

Iodine  Production  of .     (T.R.) 880 

Nitrate.it  Junin. .    (T.R.) 1206 

Nitrate  at  Taltal, .     (T.R.) 1205 

Nitrate  Industry  of .     (T.R.) 1002.1112 

Sulphuric  .^cid  in  .     (T.R.) 1162 

Imports  and  E.tports  i.f .     (T.R.) im 

Sodium  Hyposulpliite  exempt  from  Duty  in .     (T.E.)    291 

Chilled-Iron  Shot ;  Production  of .    (P)  Pearson 1224 

China;  Beans,  Bean-Cake,  4c.  at  Newchwang, .    (T.R.)  ..  1003 

Kiportsof  Wiiehow, .    (T.R.) 104* 

Imports  and  Kxpnrt.<  of  Hankow, .    (T.R.) 7CS 

Import  Duty  .iM  .Morphia  in .    (T.R.)  1312 

Imports  of  Soap  niul  (;andles  into .    (T.R.) 1479 

Indigoiu .     (T.R.) 1420 

Industrial  Outlook  in .    (T.R.) 507 

Matcli  Imports  of  Chinkiang. .    (T.R.) 802 

Match  Manufacture  at  Foochow, .    (T.R.) 2!)4 

Jlininc  Industry  of  Wuchow, .    (T.R.) 1047 

Rape-Seed  and  Earth-Nuts  in  Wuhu, .    (T.R.) S81 

Trade  of  Canton, .    (T.R.) , 1109 

Trade  of  Chinkiang, .    (T.R.) 798 

Trade  of  Ninepo. .    (T.R.) 879 

Trade  of  Swatow, .    (T.R.) 1044 

China  (Porcelain)  ;  Bone  in  English .    (Wood) 1454 

Draft  Rules  for  Manufacture  of .    (T.R.) 6-J!i 

Trade  of  Chicago.    (T.R.) 64i< 

Trade  cf  Smyrna,  Turkey.    (T.K.) 2.91 

Works ;  Lead  Poisoning  in .    (T.R.) 371 

See  also  Porcelain  and  Ceramic. 

Chinese  Wood  Oil.    Seeundt  r  Oi]s. 

Chloranisidine.    See  inider  Dyestuffs. 

Chlorates ;  Electrical  Manufacture  of : 

(P)  Corbin 970 

(P)  Lederlin Si6, 1282 

Electrolytic  Production  of  at  Niagara  Falls,    (Ker- 
shaw)    115 

Metallic ;  Research  on .    ( Meusser)  705 

New  Reaction  for .    (de  Koninck) 873 

Cliloride,  Acetyl ;  Manufacture  of .    (P)  Wohl 1411 

Ethyl :  Receptudc  for .    (P)  Schwarz 1154 

Chlorides;  Anhydrous  Cupric-Ammonium .    (Bouzat)....  1158 

Gasometric  Metirod  for  Determiuing .    (Riegler) 73 

Chloride-of-Lime ;  Influence  of  on  Setting   of   Portland 

Cement.    (Haucnsr.hild) 175 

See  also  Bleaching  Powder. 

Chlorine;   Action   of  Nascent  on    Protein    Substances. 

(Ehrenfeld) (i46 

And  Sulphates  :  Production  of .    (P)  Clemm 254 

.Apparatus  for  Determination  of .    (Marc)  928 

-Apparatus  for  Electrolytic  Production  of : 

(P)  Mactear 1077 

(P)  Wilson 47ii 

App.aratus  lor  Generating .    (P)  Edwards 1278 

Compounds  of with  Gold.    (Meyer) 52 

Direct  Combination  of with  Carbon,    (yon  Bolton)...    483 

Electrolytic  Production  of  .    (P)  Chaplin  and  Hal- 

loran 47ti 

Electrolytic  Prod;;ction  of by  Solyay-Kellner  Process. 

(Gla.ser) 1142 

Laboratory  Preparation  of .    (Grael>e) 281 

Spectroscopic  Detection  of .    ( Panaotovic) 1057 

Chloro-amino  Phenolsulphonic  .\cid.  1.3.4.5;  Production  of 

.    (P)  Badische  Anilin  und  Soda  Fabrik 43 

Chloroform,  .\lcohol  in ;  Detection  of 642 

Customs  Duties  on in  fnited  Kingdom.    (T.R.) 1167 

Determination  of .    (PucknoU) 76 

Chlorosulphonic  Acid ;  o-Toluene .    See  under  Dyestuffs. 

Chocolate ;  Manufacture  of .    (P)  Rieck 492 

SesamcSOilin ;  Detection  of.    (Utz) 6J2 

Cholesterol  and  Phytosterol  in  Mixti^res :  Separation  of . 

(Marcusson)  725 

In  Fats  ;  Quantitatiye  Determination  of .    (Ritter)  .,    643 

Choline  in  Cognac ;  Test  for .     (Struye) 104O 

Chromates  ;  Analysis  of .    ( Herz) 300 

Chrome ;  Mordanting  Wool  with .  (UlrichandTugendhat)    7(;9 

Ore ;  Production  of in  Greece.    (T.R.) MO 

-Tanning  Process.    (P)  Thompson.    From  Wunsch) 15M 

Chromic  Acid  :  Behaviour  of towards  Hydrogen  Peroxide. 

(Bach) ". 502 

Oxide ;  Crystallisation  of .    ( Ditte) 407 

Sulphate;   Action  of  Hydrochloric  Acid  on  .     (Rc- 

coura) 1976 

Chromito  as  Hearth  Lining  for  Smelting  Furnace.    (Glenn)  . ,      53 

Chromium  Compounds ;  Action  of on  Gelatin.    (Natnias)  i:«8 

Compounds  ;  i'roduction  of  .     (P)  Johnson.     From 

The  Chem.  Fab.  Griesheim-Eleklron 548 

Produced    hy    the   Aluniino-thermic    Method;   Chemical 

Properties  of .    (Doring)  11S8 

Sesquioxide;    Compounds  of  Alumina  with   .    (Du- 

boin) 727 

Cbromonc,    l,3-I)ilivdroxy- ;    Preparation   of  .      (Kosta- 

necki  and  de  Wilde)   497 

a-Naphtho .    See  nmler  Dyestuffs. 

Dihydroiy .    &<!  iiiM/cr  Diestuds. 


PAGE 

Chromone— con*. 

Group  of  Dyestuffs.    See  Hydroxychromone. 
.■J-Hydroxy-zS-benzyl .    Sec  under  Dyestuffs. 

Chrysazin.    See  vnder  Dyestuffs. 

Cider ;  Chemistry  of .    (Allen)  922 

Yeasts    from    Sugar  -  Canes    for   Fermentation   of  . 

(Alliot)  92s 

Cinchona  Alkaloids  ;  Anisic  Acid  Ethers  of .    (P)  Thron  .    (d', 

Alkaloids:    Acidyl    Derivatives   of   .     (P)    Johnson. 

From  Vereinigte  Chininfali.  Zimmer  and  Co 275 

-Alkaloids :  Bromine  Derivatives  of .    (Christensen) . . .    721 

Alkaloids;  Carbonic  Acid  Ethers  of  - — ■.     (P)  Johnson. 

From  Vereinigte  Chininfab.  Zimmer  and  Co 988 

Alkaloid   Carbonic   Acids;    .\lkyl    Ethers   of   — -.    (P) 

Thron  ,. 926 

.\lkaloids ;  Cinnamic  Ether  of -.    (P)  Thron tJ38 

.\lkaloids  Soluble  in  Ether.    (Scoviile) 66 

.Vlkaloids ;  Succinic  .\cid  Ether  of.    I  P)  Thron 638 

Bark  and  its  Preparat  ions ;  Determination  of  the  Alkaloids 

in .    (de  Myttenaere) 721 

Bark  :  Importation  of by  the  Netherlands.    (T.R.)...    ()54 

Bark  in  Java .    (T.R. 1.1 1118 

Bark  :  Testing  of .    ( Myttenaere) 931 

Bark  Tincture  ;  Assay  of  — ^ — .    ( Alcock ) .368 

Succirulira  Bark  ;  Fluid  Extracts  of  . .     (Warin) 1467 

Cinchof ine :  Hydroxy .    (Widmar) 135 

Cineol    (Eucalyptol)    Arsenate:    Preparation   of  .      (P) 

Smith   1096 

Cinnamon  Oil.    See  undir  Oils. 

Cinnamylquinine  Hydrochloride;    Preparation  of  .    (P) 

Fuchs 364 

Citral  Series :    Isomerisation  of  Members  of  the .    (P) 

Tiemann 1553 

Citrateof  Lime  Exported  by  Palermo.     (T.R.)  Watts 442 

Of  Limes  from  Messina,  Sicily.    (T.R.)  1200 

Citric  Acid  from  Messina,  Sicily.    (T.R.) 1209 

luMilk:  Detectionof .    (Wohik)  564 

InSicily.    (T.R.)  1.355 

In  Wine;  Detection  of .    (.Schindler) 1416- 

Industry  of  Lyons,  France.    (T.R.) 1311 

Manufacture  of .     (Ohly) 871 

Methylene  ,  and  Manufacture  of  same.     (P)  Stem- 
berg 791 

Reaction  of with  Bromine    and   Potassium  Perman- 
ganate.   (Wohlk) 564 

Citron  Oil:  Characteristics  of .    (Gulli) 187 

Citronella  Oil.    See  under  Oils. 

Civet ;  Characteristics  of .    (Hebert)    1347 

Commercial .    (Parry)    155S 

Clarifying  Apparatus.    (P)  Litty 490 

Clays.     (Class  IX.) 52,  117.  174,  256,  347,  409.  477,  549,  615, 

707.  773,  839.  914,  971,  1027,  1077,  11.39.  1183.1233,  1279, 
1331,1395,1455,1535 

Clay  :  .Vpparatus  for  Moulding  Articles  in .    ( P)  Rowley 

and  others 477 

Artiticial in  Germany.    (T.R.) 371 

Drying ,  and  Apparatus  therefor.    (P)  Kuckenhoner  .  1019 

Influence  of  Magnesia  on  Behaviour  of .    (Maeckler)  .    914 

Pipes,  &c. ;  Strengthening  of .    (P)  Millet 707 

Production  of in  the  United  States.    (T.R.) 649 

Rational  Analysis  of  .    (Saheck) 426 

Slimes :  Treatment  of •  by  Cyanide  Process.    (Tays  and 

Schierz)    480 

Treatment  of  Impure .    (P)  Burn 1455 

Clay-workina  Industries  in  the  United  States.    (T.R.)    1206 

Industries  of  France.    (T.R.)  731 

Cleansing  (impositions :  Liquid .    (P)  Ellis 86* 

Clove  Oil.    See  under  Oils. 

Coal  and  Coalfields  of  South  Africa.    (T.R.) 1266- 

Blocks;  Smokeless .    (P)  Pergeline .j5!> 

Briquettesof .    (P)  Ingh:v.n 16.3. 

Calorific  Power  of .    (Gonial)  1267 

Calorimeter.    (Rosenhain)    1472 

Coking  of  Badly-caking .    (P)  Schwarz 597- 

Composition  for  Iticreasinuthe  Etliciencyof .   (P)  Lake. 

From  Koali' Sava  ^lanwtacturing  Co 330 

Composition  for  Promoting  the  Combustion  of  . .     (P) 

McBride   132.S 

Continuous  Cnking  of .    (P)  Hemingw.-iy 1067 

Dcpnsils  of  Australia .    (T.R.) 147& 

( )f  Beng::l  and  Japan.    (Anderson  and  Henderson) 237 

Risnurces  of  India.    (T.R.) 568 

Scarcityof .    (Brougb) 162 

Sulphur  in ;  Determination  of : 

(Rcitlinger) 1298 

(Stoddart) 1298 

Cnal-Tar  Production  in  the  United  .Slates,    (T.R,)   1310 

Imports  of  La  Rochelle.     (T.R.) 9S4 

Mcthylindenes  from .    (Boes) 853. 

Naphthofurfurane  in .     (Boe.s)    964 

See  also  under  Tar. 

CoatinK  Compositions : 

(P)  Bentley  488 

(P)  Just 1544 

For  Steam-Pipes,  &c.    tP)  Francke 107 

For  Surfaces.    (P)  Lean.    From  Wolf  ag 

For  Wooden  Surfaces  and  M'alls.    (P)  Clauson-Kaas 973 
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Cobalt  and  Nickel;  Modification  of  Rose's  Method  of  Sepa- 

ratinp; .    (Xnylor) ■436 

And  Zinc;  Separation   of  .    (Rosenhain   and   Hiild- 

sciiinsky )  l-'iSl 

Conipoiindsof  Silicon  with .     (Lebeau) 1^01 

Extraction  of bv  Electrolysis.    (P)  Le  Roy 6-t 

Ore  in  New  Caledonia .    (T.R.) 1207 

Qualitative  Test  for- — .    (Danziger) 928 

Cobalt  Chloride  ;  Compound  of with  Alcohol.    (l!»urion).    5ii5 

Hydroxide  ;  Preparation  of .     (P)Frasch S62 

Coca  ;  Exportation  of from  Salaverry.    (T.R.) 940 

Leaves  from  Perene  (Peru) .     (T.R.) 1005 

Leaves;  Yellow  Colouring  Matters  of .    (Hesse) 15.51 

Cocaine ;  Detection  of .    (Proelss) H2 

Ether  for  the  Manufacture  of  exempt  from  Duty  in 

Bolland.     (T.R.) 1479 

Hydrochloride;   Decomposition  of  by  Hydrochloric 

Acid.    (Horst) 186 

Hydrochloride ;  Rotatory  Power  of .    ( Imbert) 1S46 

Sterilising  and  Preserving .     (P)  Riley 1096 

Cocoa  and  Milk  Food  ;  Sterilised .    (Heythien) 420 

Essences ;  Analyses  of .    (Clayton) 1090 

Sandal  Wood  in;  Detection  of  .    (Riecliehiiann  and 

Leuscher) 1157 

Substitutes  (oi .    (V)  Mead 1344 

Theobromine  in :  Determination  of.    ( Wclmans) 1476 

Cocoa-nut  Oil  Imported  by  the  Straits  Settlements.    (T.R.) 292 

Cod-liver  Oil.    See  under  Oils. 

Coffee  Extract;  Preparation  of , and  Apparatus  therefor. 

( P)  Reichert  and  Heyderaaini  1844 

Free  from  Caffeine ;  Manufacture  of  .    (P)  Zimmer- 

mann.    From  Nicolai 1035 

Substitute  for .    (P)  Maxim 492 

Treatment  of  .  and  Production  of  Substitutes.    (P) 

Maxim 269 

Cognac,  Choline  in ;  Test  for.    (Struve) 1040 

Cohune  Palm-Nut ;  Use  of in  British  Honduras.     (T.R.) .  1163 

Coke;  Apparatus  for  Manufacture  of .    (P)  Nact 908 

Apparatus  for  Quenching .     (P)  Bertrand 1179 

From  By-Products  in  the  United  States.    (T.R.) 1203 

Manufacture  of  - — - : 

(P)  Custodis   33 

(P)  Evans.    From  de  Velna   1178 

(P)  Johnson.    From  The  Deutsche  Continental  Gas 

(^cs.  and  Bueb Sol 

(P)  Naet 1128 

IP)  Pohl 906 

(P)  Seaver 1179 

Manufacture  of ,  and  Apparatus  therefor.     (P)Lowe.    900 

Manufacture  of from  Coiniuessed  Fuel.    (Darby)....    7C1 

Manufacture  of in  f>reat  Britain.    (T.R.) 1110 

Manufacture  of — ^  in  the  United  States.    (T.R.)  1110 

Plant  for  Manufacture  01 .     (P)  Kennedy 245 

Plant  for  Production  of    —  in  Maryland.     (T.R.) 568 

Recovery    of    By-Products     in    Manufacture    of    . 

(I'hiry)  761 

Coke-Ovens.    See  under  Ovens  and  Kilns. 

Coking  Badly-caking   Coal,  and   Apparatus   therefor.      (P) 

Schwa-z 5117 

ColUery  Waste ;  Utilisation  of  Carboniferous .    (P)  Dorr.  1021 

CoUodio-Chloride  Paper  for  Platinum  Toning 3t>5 

Collodion  ;  Preparation  of .    (P)  Douge 771 

Colloidal  Hollow  Bodies;  Formation  of  .    (Kraflte  and 

Funckc)  1301 

Colloids;    Deep-Red    Gold    Solution   a    Reagent    for   . 

(Zsigmoudy) 192 

Colombia;  Match  Imports  of .     (T.R.) 515 

Colophony  :  Research  on .    ( Fahrion)  127 

See  also  under  Rosin, 

Colorado ;  Mineral  Production  of .    (T.R.) 732 

Colorimeter ;  Use  of  the .    (Pellet)  865 

Colouring  Matters  and  Dycstuffs.     (Class  IV.) .35. 110. 168,  247. 

336.  398,  466,  5H.  i;07,  700.  766.  8S3,  910,  965.  1U22,  10711,  1129, 
1181,  1229,  1272.  \X-26,  1390,  1448,  1621S 
Colouriug  Matters,  Various.    See  under  DyestulTs. 

Colouring  Wood,  Paper.  Leather,  ic.    (Class  VI.)  lU,  260,  475, 

611,  705,  771,  858,  969. 1135,  1231,  1276, 1S29, 1393,  1533 

Colour,  Black ;  Production  of on  the  Fibre.    (P)  Comp. 

Parisienne  des  Couleurs  d'Aniline 114 

Colours,  Azo ;  Production  of on  the  Fibre.    (Hepburn)..    404 

Determining   the    Covering    Power    of    Printing . 

(Valenta) 339 

For  Chemical  Printing.    (P)  Hoz 50 

For  Lithographic  and  other  Printing.    (P)  Lake.    From 

Wechsler 7S2 

Material  lOr  Use  in  Manufacture  of .    (P)  de  Brandel 

and  de  Baudry  d'Asson 752 

Painters' in  Russia.     (T.R.)  1115 

Colour  Photography.    See  under  Photography. 

Combustibles;   Increasing  the  Heating  Power  of  .    (P) 

Kahn  and  Helierlein 330 

Storageof- in  New  York  City.    (T.R.) 941 

Vaporisation  of  Liquid .    (P)  Riley  and  Strathy 1127 

.s"(^  also  under  Fuel. 

Combustion  :  Control  of  Temperature,  Volume,  Ac.  of  . 

(F)   Eldred 696 

Fluid  for  Promoting .    (P)  Battistini 90S 


Compressing  Apparatus.    (P)  Thompson.    From  Darhy V2'26 

Concentrating  Apparatus : 

( P)  Marks.    From  Hauuetelle-Chapuis 52 

(P)  Webb  and  others 25» 

Apparatus  for  Ores,  &c.    (P)  Sporry 775 

Apparatus.    See  also  under  Cooling,  Condensing.  Hctkting. 
and  Evaporating. 

Concrete;    Composition  for   Use   as   .      (P)    Nobis   and 

Wenzel 1079 

For  Use  in  Salt  Mines.    (Ebel) 175 

Joints.    (P)  Ransome  47!k 

Condenser  for  Smoke  or  Vapour.    (P)  Merrick 24& 

Fractional tor  Alcohol  Distillation.     (P)  Slavicek    ...    6.3S 

Condensing  and  Cooling  Apparatus: 

(P)  Allison.    From  the  Fume  Condenser  Co 1'22B 

(P)  Clubbe  and  Southey 32G. 

(Goeckel) 1U3» 

(P)  Jackson 905 

(P)  Morris 16S4 

Anparatus  and  Method.      (P)  Lake.     From  the  Cosmo- 
politan Power  Co 32ft 

Conductors;  Covering  Electric  with  Insulating  Material. 

(P)  Heyl-Dia - 626 

Conglomerates  for  Building  Purposes,    (P)  Cuel 2.57 

Congress  of  Applied  Chemistry  ;  International  1367 

Conium  Alkaloids ;  Characteristics  of ■.    ( Alirens) 636 

Contact  Bodies  for  Use  lu  Catalysis.    (P)  Johnson.    From  The 

Badische  Anilin  uud  Soda  Fabrik 548- 

Bodies  :    Manufacture  of  Porous  -.    (P)  Actienges.  liir 

Zink-lndustrie  and  Schroeder ,344 

Bodies ;  Manufacture  of  Porous for  Chemical  Opera- 
tions.   (P)  Johnson.    From  The  Badische  .Anilin  und 

Soda  Fabrik .344 

Convallaria  Leaf  Oil.    See  uTuUr  Oils. 

Conversazione  at  University  College,  Liverpool 95'2 

Converter;  Electrolytic .    (P)  Long 7Slk 

Cooling  Apparatus  : 

(P)  Balcke 904 

(P)  Naef 1126 

(P)  Werner 784 

.Apparatus  and  Process  for .    (P)  Naef 10i')4- 

Apparatus ;  Parobek's  System.    (Gladbach ) 1064. 

Towers : 

( P)  Halsall  and  Lapham 970 

(P)  Lever 1'224 

Copal,  Manila  ;  Research  on  .    Tschirch  and  Koch 712 

Resin;  Chemical  Composition  of .    (GiKidras) 1460 

Sfealso  under  Resin. 

Copals ;  Fusion  of under  Pressure.    ( Lijipert ) 1460 

Copper ;  Analysis  of  Industrial  .    (Triichot) 501 

And  its  .Vlloys ;  Refining with  Magnesium    258 

Application"  of  Pha.se  Rule    to    Melting    Point   of   . 

(Richards) 975 

Bullion  ;  Gold  and  Silver  in  ;  Determinuition  of . 

(Swift) 1569- 

Llepoaition  of from  various  Electrodes.     (Beadle)  — .     178. 

Deposits  of in  Asiatic  Turkey.    (T.R.) 73a 

Deposits  of in  Bohemia.    (T.R.)  -200 

Determination  of in  Presence  of  Bismuth,  ic.    (van 

Name) 1091> 

Determination   of   with   potassium    Permanganate. 

(Guess) 1247 

Electrolytic  Determination  of .    (Willame) 502 

Electrolytic  Precipitation  of .    (Smith) 155K 

Exports'of  Huelva,  Spain.    (T.R.) 732. 

Extraction  of by  the  Wet  .Method : 

( P)  Irvine 5-4.  776. 

(Kroupa)  123,^ 

Extraction  of from  Ores  : 

(P)  Neill  and  Burfcind 978. 

(P)  Thofehrn  and  De  Saint  Seine 86-2- 

(P)  Waterbury  36X 

Extraction    of     from    Sulphide   Compounds.      (P) 

Hoepfner l'J81 

Extraction  i    Theory  of   Electrolytic   Methods   of    — -. 

(Egli) 62S 

Hardening  of ; 

(P)  Renstrom 620,1030,1468 

(P)  Walter  and  Keiner 816. 

In  Foodstufl's,  Traces  of .    (Medicus  and  Mebold) 1248 

In  India  ;  Production  of .    (T.R.)  1421 

In  Iron ;  Electrolytic  Determination  of .    (Koch) 563. 

In  Rhodesia;  Discovery  of .    (T.R.) 1112 

In  the  United  States ;  production  of .    (T.  li.) 1478- 

IntheUrals.    (T.R.) 610 

Industry  of  Cape  Colony.     (T.R.) 650 

Inrtueuce  of on  Steel  Rails  and  Plate.    (Geuzmer)...    119 

Iridescent  Coating  of .    (P)  Sinclair 108S 

Matte,  Tariff  Classification  in  Spain .    (T.R.) 116.^ 

Minerals  ;  Treatment  of .    (P)  Wcstingliouse 1457 

Mines  of  Roumania.    (T.R.)   1047 

Mining  in  Trans-Caucasia.     (T.R.) 147 

Obtaining  Metallic from  Ores.    (P)  Cranston.    From 

The  American  Copper  Mining  Co 1457 

Obtamment  of  Refined from  Matte.    (P)  Mitchell...  1081 

Ores.    See  under  Ores. 

Precipitation  of from  Water.     (P)  Polmeteor 787 

Presence  of  in   Powdered  Drugs   and    Chemicals. 

(Gane) 22* 

Production  of .    (P)  Vildorola 70ft 
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Coppei^<^ore^ 

Recovery  of from  Copper  Precipitate.   ( P)  McKcchnio 

and  others 350 

Ecllninir Electrol.vtically : 

( Kershaw) BB.? 

(Walsh) 177 

Befinin?  of with  Magnesium 1080 

Separation  of from  other  Melals.    (Pontio) 929 

Voluroetric  Determination  of : 

(Litterscheid)  874 

(Parr) 929 

(Repiton) 6« 

Oopper-Mine  Water  ;  Precipitate  for  Treatment  of .    (P) 

Polmeteer 978 

Copper-Plating;  Uessolle's  Process  of  —  .    (Fontaine) 1144 

Copper.  Halotren-tliiobisinuthitea  of .    (Ducatte) 877 

Oxide,  Anunoniacal ;  Characlei'istics  of .    (Bouzat)...     932 

Siilph^iteat  LeKhorii.    (T.B.)  Has 

Sulphate:  Demand  for — -  in  AlReria.    (T.R.)  Ilfi2 

Sulphate  Exports  from  Great  Britain.     (T.R.) ."i/O 

Sulphate  Imports  of  Rordeaul.    (T.R.) 935 

SulphatelmoortsofMes.sina.  Sicily.    (T.E.)  1205 

Sulphate  in  Germany.     (T.R.) 1112 

Sulphate  :  Use  of  Eleclrolysia  of  as  Basis  of  Acidi- 

metr.v.    (Lange) 147.3 

Sulphate;  Use  of in  Corfu.    (T.R.) 880 

Sulphide ;  Electrolytic  .    (Riedcr) 978 

Copper,    ^eealso  under  Cuprie  and  Cuprous. 

Copra  Imported  bv  the  Straits  Settlements.    (T.R.) 292 

In  Ea>t  Prussia  ;  U.se  of .     (T.R.) 1114 

Trade  in ,  in  Holland.     (T.R.) il51 

Oordile  M.D. :  a  Xew  Explosive.    (T.R.) 291 

Cores  for  Castings  from  Potatoes  and  Sand.     (P)  Konigsdorf.  1080 

Corfii :  Use  of  Copper  Sulphate  in .    (T.R.) 880 

Coriarierc ;  Toxic  Principles  of  the .    (Marshall) 1153 

Cork;  Production  of in  the  British  Colonies.    (Maiden.) 

(T.R.)  1478 

Con'osive  Sublimate.    See  under  Mercuric  Chloride. 

Corundum  ;  Company  for  Working in  Canada.    (T.R.) ...      SO 

Sec  also  under  E)iier\'. 

Corycavine ;  Preparation  of .    (Gadamer) 496 

Corycavamine ;  Preparation  of .    (Gadaraer) 49G 

Corydaline.    Piirt  VII.    Constitution  of  Corydaline.    (Debbie 

and  Lauder) 137 

Relation  of to  Berberine.    (Dobbie  and  Lai;der) 137 

Corydaiis  Alkaloids.    (Gadamer) 423.  496 

Corydine ;  Preparation  of .    (Gadamer) 497 

<^orytulierine ;  Characteristics  of .    (Gadamer) 497 

Cotai  nine ;  Preparation  of .    {Freuud  and  WulIT) 871 

Research  on  .    (Freund  and  Bamberg) 87i 

Cotoine;"  Preparation  of •.    (Pollak) 136 

Cotton ;    .Action  of    Inorganic  Sulphur  Compounds  of  . 

(Appleyard  and  Deakin) 702 

Bhick-dyed:  Exauiinatjon  of .     (Whiltaker) 1024 

Dyed  with  Sulphur  Dyestufts ;  Producing  Discharges  on 

.    (P)  Xewton.    From  The  Farb.  vorm.  F.  Bayer 

and  Co 968 

Fal)rics;  Coating with  Celluloid,  .\;c.    (P)  Hill 912 

Fabrics;  Mercerising  ,  and  .\pparatus  therefor.    (P) 

Ecob '.      49 

Fibre  ;    Prerenfing  the  Weakening  of    Dyed  .    (P) 

Newton.    From  The  Farb.  vorm.  F.  Ba.'ter  and  C').  ...    340 

Final   Treatment   of    Colours   Produced   on   .      (P) 

Actienges.  fiir  Auilin  Fab 49 

Hygroscopic  Nature  of .    (Lester) 388 

In  Dyed  Uniun  Fabrics;  Preserving .    (Loewenthal).    339 

Liquid  for  Bleaching .     {Cu6mod) 11:32 

Mercerisation  of  .      (P)    Badisehe  Anilin  uud  Soda 

Fabrik 49, 49 

New  Discharge  Effects  on .    (Stein) 339 

Of  Cotton-Seed  Husk  ;    Cellulose   from   — .     (P)  Now- 

sone U3 

Padd>'d  with  ^-Xaphthol ;  .\ction  of  Heat,  Moisture,  and 

Steam  on .     ( U  Irich  and  Benade) 1453 

Preventing  the  Tendering  of  Dyed .    (P)  Manufacture 

Lyonnaise  de  Alatieres  Colorantes 50 

Raw,  and  Cotlon  Goods ;  Reducing  Inflammability  of  — . 

(P)  Perkin,  jun..  and  others 857 

Et'frigeratiou  employed  in  Mercerising : 

(Lef6vre) 250 

(Kur?,) •J.'iO 

Rendering Fireproof-    (P)  Perkin  and  others...  Ic31,  lliSl 

Seeds ;  Removing  Fibre  from .    ( P)  Green 1336 

Sliver;  Apparatus  for  D.veinir .     (P)  Matlei 1134 

Tissues;  Influence  of  the  H.vgrometric  State  of on 

their  Tenacit.v.    (Schcurer) 701 

Tissues;  Influence  of  Various  <>p*Tations  on  the  Tenacity 

of- .    (.Scheurer) T02 

Tissues;  Tension  exerted   in  -Mercerising  ,       (Gros- 

heintv.) 403 

Yams ;    Mercerising ,  and  Apparatus  therefor.    (P) 

R"">mer 48 

Yanis;  Mercerising under  Tension-    (Beltzer) 40S 

Cotton-Seed;  Hulling  of .    (P)  McFarlane  and  Reinohl .  1084, 

1084 

In  Egypt.    (T.U.)  1207 

Cottou-Seett  Oil.    See  under  Oils, 
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Connmrin:  Production  of  ■ from  Peristrophe  auRustifolia. 

( Molisch) CGI 

Coiinril ;  Report  of 891 

'.'nverin^  for  Walls,  Floors,  &c.     (P)  Zschiedrich 918 

Crcam-separaling  Apparatus : 

( 1')  Hartnianu 2fiO 

(P)  Knudseti , 154'J 

(P)  Phillips 12S1 

Crcolin  ;  Ordinary  and  Solid •.    (Baron;) 1242 

Creosote  Imported  by  Bayoime.     (T.R.) 1)34 

Cresnl  Derivatives.    See  under  DyestufTs. 

Cresols:  Separation  of  Para-  and  Meta-   • .    (P)  Rutgers 

Chcm.  Fab 1410 

Crucibles  and  Furnaces  ;  Refractory  Impervious  .     (P) 

Rawson  and  Littlefield 52 

Con^tru(•tion  of .    (P)  Rousseau 05y 

Maniilactiire  of .     (P)   Eni:cls 1081 

Shield  und  Funnel  for  Recharging .     ^P)  Brown Ib'il 

SnieHttrs';  Recharging  of .    (P)  Brown 1537 

*SV('  fdso  tinder  Furnaces. 
Crucibl<'-Furnace   for   Lnboratory  L'se;    Electric-Resistance 

Alagnesia ,    (Howe) 69 

<Vushing.    See  nnder  Pulverising  and  Grinding. 

Cuba  ;  Deposit  of  Petroleum  in .     (T.R.) 569 

Imports  of .     (T.R.) Ultt 

Petroleum  from :  Characteristics  of.    (S^okes) 541 

Cupric-Ammonium  Chlorides  ;  Anhydrous .    (Bouzart)...  1158 

Bromide:    Precipitation    of   by    Sulphuric    Acid. 

fVinnl)  ; 107 

Chloride;  Precipitation  of by  Sulphuric  .^cid.  (Viard)  1076 

Hydroxide;  Action  of  on  Aqueous  Solutions  of  Me- 
tallic Salts.     ( Mailhe) 173,  aS5 

See  also  under  Copper. 

Cuprous  and  Cuprie  Ions.     (Bodlauder  and  Storbeck) 1282 

Oxide,  Aramoniacal;  Oxidation  oi  .    (Meyer)    1561 

Oxide;  Yellow ■.    Grdger) iias 

Sulphocyanide    and  Potassium   Cyanide;  Interaction  of 

(Itzig) 286 

Sea  also  under  Copper. 

Customs  Decisions  in  Madagascar.    (T.R.) 437 

Decisions  in  New  Zealand.     (T.R.) i;08, 879 

Decisions  in  Switzerland.    (T.R.)  437 

Decisions  in  the  Netherlands.     (T.R.) 507 

TarilT  in  Germany,  New .     (T.R.) low 

Cutters,  Rotary :  Manufacture  of .     (P)  Jansen lO.'lO 

Cyanamitle  and  its  Compounds;    Manufacture   of  - — -.     (P) 
Johnson.    From  Deutsche  Gold-  und  Silber  Seheide- 

Anstalt 275 

Cyanates  and  Cyanides;  Reciprocal  Determination  of  , 

(Mellor) 71 

Cy.anide  Plant :  West  Crushing at  Ely,  Nevada 119 

Poisoning  by .     (T.R.) 935 

Process;  Diehl's .    (Knutsen) 1029 

Processof  Working  Ores.    (P)  Ollicer  and  others 1141 

Solutions    containing   Copper;    Titration,    &c.    of  . 

( Vi  rgoe) 348 

SoUitioiis;  Notes  on .     (Carter) 409 

Treatment  of  Slimes  on  the  Rand.     (T.U.) 1421 

Cyaniding;  Agitating  Apparatus  for  Use  in .    (Pj  Eubsch, 

jun 411 

Cyanides,  Alkali;  Manufacture  of : 

( 1*)  Darling 773,  773,  773 

(P)  Johnson.    From  The  Deutsche  Gold-  und  Silber 

Scheide-Anstalt 345 

(P)  Rossiter  and  others 345 

Alkaline;  Production  or  Pmitication  of  - — -.     (P)  Craig 

and  Paterson 117 

And     Cyanates  ;    Reciprocal     Determination     of   . 

( Mellor) 71 

Compound  of ,  and  Manufacture  of  same.    (P)  Erlwein 

and  Frank 1232 

Electromotive    Force    of    Metals    in     Solutions   of    . 

(Christy) 779 

Extntction  of from  Gas.     (Gnillet) 1036 

Gold  in  Solutions  of ;  Determination  of .    (Carter) 1558 

Manufacture  of : 

(P)  Octermann jiu 

(P)  Rossitter  and  others I7;j 

Of  Potassium  and  Sodium  ;  Briquettes  of  a  Mixtureof . 

(P)  Thompson.    From  Chem.  Fab.  vorm.  Vorster  and 

<Truneberg 253 

a-Cyanohenzylanilines.    See  under  DyestufTs. 

Cyanogen  Group;  Treating  Spent  Gases  for  Recovery  of . 

(P)  Godwin  and  Kcil 1278 

Cyaiiogenesis  in  Plants.    (Dunstan  and  Henry) 996 

Cyanomethines.    See  under  Dyesttiffs. 

Cyanomethylaniline  and  its  Derivatives;  Production  of . 

(P)  Badische  Anilin  und  Soda  Fabrik 170 

w-Cyanoinethylaniline.    See  tindrr  DyestufTs. 
w-Cyanoraelhylanthranilic  Acid  Esters.    See  undc^r  Dyestuffs. 

Cyprus,  Production  of  Essential  Oils  in .    (T.R.) 1565 

Use  of  Olive  Oil-Cake  in .    (T.R.) 1479 
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Dairy  Utensils;    Apparatus  for  Sterilising  and    Lining . 

(P)  Lanaister 183 

Apparatus  for  Vtashing  and  Drying .    (V)  Lancaster.    18S 

Damascus  ;  Gluo  Manufacture  of .    (T.R.) IMS 

Indigoat .     (T.R.) 1001 

Starcli  Manufacture  of .    (T.R.) 100* 

Darnell's  Cell;  Variations  of  E.M.F..  Ac.   in .    (Chaudier)    352 

Deaths  ;  Lists  of 4,  93,  156.  212.  .SSO.  «0.  6S1 .  CCS.  TM,  HU,  1U12, 

1063. 1124,  1175,  1216,  1321,  1364. 1131,  I4H0 

Defecating  Apparatus.    (P)  H.atton 628 

Degree  Balling  ;  Determination  (tf  the .    (Kovar) 75 

Denra.irk  ;  Beet-Sugar  Industry  of .    (T.R.) 372 

Distilleries  in .     (T.R.) 1423 

Malt  Industrv  of .    (T.K.) 441 

Sugar  Production  of .     (T.R.) 651 

Deodorisers.    See  under  Disinfectants. 

Dentists' ("eroent ;  Customs  Decision  on in  United  States. 

(T.R.)  442 

Dephlegmator  for  Kjeldahl  Distillations.     (Lovetl) 849 

Designs  and  Trade  Marks;  .\mended  International  Conven- 
tion Rules  on 1197 

DessoUe's  Process  of  Copper-Plating.     (Fontaine)  1144 

Destructitp  Distillation.    (Class  III.) 35, 109. 164,  •?4^,  S35.  3118. 

406,  510,  607,  6'.'9,  765,  853,  909,  964,  1022,  1070,  1129.  IISO,  l'J2S. 
'1271, 1326,  IS'.IO,  14IS,  1527 
Detergent,  and  Manufacture  thereof.    (P)  Pease  and   Mac- 

Donnell 263 

Manufacture  of .    (P)  Hainberg Wi4 

Detonator ;  Safety .    A  Substitute  for  Mercury  Fulminate. 

(P)  Fuhrer 189 

De!onating  Compositions : 

(P)  Alvisi  1195 

( P)  Bielefeldt «.39 

(P)  von  DaUmen  089 

Compositions;  Treatment  and  Use  of .    (P)  Hess;....    562 

Detonators.    See  also  under  Explosives. 

Developers.    See  under  Photographic  and  Photography. 

Dextrin   (Achroodextrin)  ;   Manufacture    of  .      (P)  Rey- 

naud 1290 

Dextrine;  Conversion  of  Wood  into  -.    (P)  Magnier  and 

lirangier 63',! 

Detection  of  so-called  Honey .    (Beckmaun) 180 

Examination  and  Anal.vsis   of  Commercial  .    (Lipp- 

mann)  1101 

Import  Duty  on in  I'nited  Kingdom.     (T.R.) 14JS 

Diacetyl-diaraine.  and  Manufacture  of  same.    (P)  Ach 1245 

Diamide ;    Derivatives  of  with  Closed  Atomic   Groups. 

(Curtius) 66 

Diamond  Match  Co.,  Seaforth;  Visit  to 954 

Diamonds,  Artificial ;  Formation  of .    (von  Hasslinger) , . .  1476 

Diastase  ;  Action  of  Barley  • — on  Starch.    (Baker) 10S7 

Cause  of  Error  in  Investigating  — — .      (Pozzi-Escot) 418 

Exneriments  with  Malt .    (Ling  and  D:ivis) lOSS 

Influence    of    Carbonic    Acid    on    the   Action    of   . 

(Mohr) 359 

Obtaining and  Preparing  for  Use.    (P)  Hancock 558 

Diastatic  Power  according  to  Lintner's  Method ;  Determina. 

ticnof .     (Mohr) 931 

Diazo-amines  and  Amino-azo  Compounds ;  Influence  of  Sub> 

stiiulion  on  Formation  of .    (Morgan) 36 

Diazo  Compounds  ;  Action  of  Silk  on .      Rossi) 250 

Compounds,    ^'^e  afsu  under  Dyestuffs. 
Dibenzylacetone.    See  under  DyestufEs. 
Dicincbona  Alkaloid  Carbonic  Acid  Esters ;  Manufacture  of 

.    (P)  Vereinigte  Chiiiinfab.  Zimmer  and  Co 1294, 

1294 

Didycoium :  Separation  of .    (Bblim) 719 

Separation  of  Thorium  from .    ( Metzger) 1 H5 

Dlehl's  Process  for  Cyanide  Treatment  of  Gold.    (Knutsen)   ,.  1029 

Diethyl-ether ;  Preparation  of .    (P)   Benjamin 364 

Difl'users  (Sugar) ;  Gases  in  the .    (Dubos) 416 

Diffusion  Apparatus : 

(P)  Deltourand  Mist 1147 

(P)  Steffen 1406 

.\pparatu3  for  Valuation  of  Beetroots.    (Stiepel) 866 

Processes.    See  under  Sugar. 

Digesters  ;  Gas-Separator  for  Wood-Pulp .    (P)  Milts 362 

Digesting  Apparatus  for  Oil  Extraction.    (P)  Giesler 1543 

Digitalis  Leaves  ;  Valuation  of  • — ~.    (Ziegenbein) 1294 

Digitoxin     in     Digitalis     Leaves;    Determination    of    . 

(Stoeder) 283 

l.S-Dihydroxychromone;  Preparation  of  .     (Kostanecki 

and  de  Wildt) 497 

Di-indigotin.    See  under  Dyestuffs. 

Di-iododitbymol ;  Chlortne  Compounds  in  Commercial  . 

(Cousin) 560 

Examination    of     Mother-Liquors     from     Making  . 

( Roques  and  Gerngross) II93 

Di-iodophenol ;  A  New .    (Bre.isns) 1094 
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Diraethylaniline.    See  under  Dyestuffs. 
Dimethylamiddodimetbylphenvlpyrazolone ;     Cf>nipoiinds     of 

" with  Camiilioric  Acid.    (Imniy.)    From  The  Farb. 

vorm.  Meister,  Lucius  und  Bruning 67 

Dimethylene  Tartrate,  and  Manufacture  of  same.    (P)  Stern- 
berg     791 

Dimethvlheptenol  and  Terpineol ;  Mercuric  Compounils  from 

" .     (Sand  .ind  Singer) 1293 

Dimethvlsulphate.    See  under  Dyestuffs. 

Dinas  Brick;  Use  of  S.  Russian  Quartzite  for  Making . 

(Rosenberg) 117 

Dinner;  The  Annual 955 

Dipontene;    Preparation    of    .      (P)    Mills.      From    The 

AmptJre  and  Camphor  Electro-Chemical  Co 722 

Diphenyl  ns  a  Pliotoi:niiihic  Developer.    (P)  Graves 638 

Derivatives:  Manufacture  of .     (P)  UUmanu 38 

Derivatives.    See  «Hrfer  Dyestuffs. 

Pyrogenetic  Production  of ,    (Lob) 1271 

Diphenylamine.  .\minohydroxy .    See  under  Dyestutfs. 

Nitrosomethyl.    See  under  Dyestuffs. 
Diphenyl  methane,  Di-o-dinitro-.    See  under  Dyestuffs. 

Diphyllinc;  Characteristics  of .    (Schlotterbeck  and  Wat. 

kins) '^74 

Disaccharides  1  Svnthesis  of  some  New  .    (Fischer  and 

Armstioni) 1303 

Disaccharoses  ;  Magnetic  Rotation  of .    (Perkiii,  sen.) lit 

Disazo  Dyestuffs.    See  unde-r  Dyestuffs. 

Discharge  for  Tannic  Acid  Mordants.    (Tigerstedt) 912 

Discharges  on  .\niline  Black,  &c.    (.laquet) '. 1453 

Upon  Par.".iiitrauiline  Red,. tc;  White  and  Coloured . 

(P)  Clayton  Aniline  C.i 342 

Upon  Sulpiuir  Colours:   Production  of  .     (P)  Farb. 

vorm.  F.  Bayer  and  Co ; 114 

With  Powdered  Aluminium  and  Magnesium,    (Weiss)  . . .    473 

Disinfectants.    (Class  XVIII.)  ....62, 132, 182,  268,860,  f20,  492,  i58. 

633,  716,  786,  869,  923,  984,  1035,  1090,  1148,  1191,  1341,  1290, 

134),  1407,  1464,  1548 

Composition  of .    (P)  Martin '271 

Manufacture  of : 

(P)  Kendrick 9'25 

(P)  Nelson 635 

IP)  Rother 925 

(P)  von  Vamosey 1 154 

Prepai-ation  of  Formaldehyde .    (P)  Spengler 1150 

Di.sinfectine  Apparatus : 

(P)  Arnold 925 

(P)  Fournier 718 

(P)  Francis 1036 

(P)  .Tones 925 

(P)  Walz 986 

Media:  Gasification  of  - — ,  and  Apparatus.    (P)  Sieber..  1036 
Powder:    Preparation  of .     (P)  Mumford  and  New- 
lands 1092 

Saponaceous  Product  for .    (P)  Koens 1345 

Disinlecting  and  Preserving  Process.    (P)  Fournier 1345 

Disinfecl  ion  :  Ciiarging  Compartments  witli  Gas  for .     (P) 

Moore  and  Martin 870 

Experiments  on 718 

Disiategratins  Machine : 

(P)  Brookes.    From  Merck  and  Co 713 

(P)  Milne  and  Goulding 718 

Distillation,  Destructive .    (Class  III.) 35, 109, 164,  216.  335, 

398,  466,  540,  607,  G99,  765,  853,  909,  964,  l(l22, 1070,  11'29,  1180, 
1228,  1271,  13'26  IS'.IO,  1418,  1527 

Fractional— — ,  and  Apparatus  therefor.    (P)  Miller 765 

Fractional  as   a  Means   of   Quantitative  Analysis. 

(Young  and  Fortey) 7'26 

Receiver  for  Fractio;:al .    ( Palomaa ) 724 

Distillations;  Vacuum  .     (Fischer  and  Harries) 990 

Distilleries;  Apparatus  for  Disposing  of  Liquid  By-Products 

of^ .    (P)  Oram ~ 1035 

In  Denmark.     (T.R.)  1423 

Distillers'  Residue.    See  under  Wash. 
Distilling  Apparatus : 

(P)  Calmant 152.'i 

(P)  Goss 1523 

(P)  Hirzel 1386 

(Pi  Jewell 326,718 

(P)  Knox  and  others 632 

(P)  JIallina7i 1445 

(P)   Roake 246,  853,  905 

(P)  Scott 706 

(P)  Still 699 

Ditliionates  ;   Electrolytic  Production  of .    (Foersler  and 

Friessner) 1030 

Drier  for  Paint.     (P)  Ogilvy 783 

Drory's  Tar  Exit  tor  Hydraulic  Mains  ;  .Adjustable 108 

Drugs  .ind  Chemicals ;   Change  of  Australian  Tariff  for . 

(T.  R.) 730 

And  Chemicals:  Purity  of  Standard .    (Coblfntz) 1431 

.Vn.l  Medicines  Cousuined  in  iiolivia.    (T.R.) .SOI 

Cupper  in  Powdered — -.    (Gane) 224 

In  Venezuela;  Duties  on .    (T.R.)  198 

Drums  and  Tanks  for  Sulphuric  in  Acid  in  Spain.    (T.R.)  ....      80 
Drum  ;  Centrifugal  Separator (P)  Nilsson 244 
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(P)  Liirsen 1070 


Drying  and  Distilling  Apparatus. 

Apparatus:  ,„,„    I 

(P)  Berhenke 102S    1 

(P)  Oroizierand  Thomine 11*8 

(P J  Cummor 52 

(?)  Diedrich 1533 

(P)  Harvey • .     557 

(P)  Hipfrins l»M 

(P)  Hillig  and  Muller 6!H; 

(Pj  Huillard 138« 

(P)  Keartis iJ25   , 

(P)  Kiickenhouer 1019 

}P)  Larkin ^23   i 

(P)  Passburi? 4ft8 

(P)  Saatman 695 

(P)  Simon 114S    ; 

(P)  Slceraan 1118 

(P)  Stauber 32 

(P)  Stutp 12tJ7 

(P)  Wolff 1546   ! 

■Appai-atus  and  Process  :  i 

(P)  Beaven 182    | 

{P)  Partridire 78B 

VIooi-s  for .     (P)  :Mobberley 1279    ; 

Pasty  Material.    (P)  Kiickeuhoner lOli)   : 

Dust  Sepai-ator ;  Modified  Cyclone .    (P)  Thompson 21i 

Dust-Filter  for  Brewery  Use  :  Tubular .    ( Tornell) fill 

DyestulTs.     (Class  IV.) 35.  lin.lOR,  247,  330.  .19S.46fi.  .Itl.eo?, 

7t'0,  760.853, 910,  985,  1022.  1070,  11 2 it,   llSl.  1229,  1272.1321!. 

1390,  1118, 15:*S 

Dyestuffs ;  Various : 

Acetonitrile.  Phenylaniino-.      (P)    Comp.   Parisienne  de 

Coul.  d'Aniline 543 

Acetylacetone ;    Azo    Compounds   of  .      (Bulow  and 

Schlotterbeck) 965 

Acridine : 

(P)  Actinges.  fiir  Aiiilin  Fab .338 

(P)  Manuf.  Lyonnaise  des  Matit!res  Colorantes 402 

Acridine:  Manufacture  of- .    (P)  Manuf.  Lyonnaise.  &c.    54-1 

Acridine;   New  Combinations  of — — .      (P)  Comp.  Pari- 
sienne de  Colours  d'Aniline 701 

Acridine  Series  of .     (P)  3Iauuf.  Lyonnaise,  &c 112 

Acridine  Series;  Orant^e of  the.    (P)  Actienges.  fiir 

Anilin  Fab .'. 45 

Acridine  Yellow  to  Orange-Yellow : 

(P)  Comp,  Parisienne  de  Coul.  d'Aniline 911 

(P)  Imray.    From  The  Farb.  vorm.  Meister,  Lucius 

und  Bruning 701 

Acridine ,  Yellow  to  Red-.     (P)  Sohst 1530 

Acridine  ,   Yellow  to  Yellowish-Orange.     (P)    (/omp. 

Parisieime  de  Coul.  d'Aniline 1529 

Acridine  .  Yellowish-Orange,     (P)  Societr?  pour  I'ln- 

dustrie  Chira.  -X  Basle 152S,  1529, 1529, 1529 

AcVidines.    Hydroxylnted ;    Manufacture    of  .      (P) 

R-ansford.    From  Cassella  and  ("o 37 

Acrylic  Aldehyde  (Acrolein);  Action  of — -  on  Metadia- 

niines.     (Ehrmann) 1023 

Aesculetiu  Series  of  .    II.  (Liebermann  and  Linden- 

baum) 1274 

Alkanet  Root.     (Gawalowski) 1327 

3'-AlkyIamino-0-phenyl*1.2-naphthacridines.    (UUmann 

and  others)  337 

Amides;  Conversion  of  into  Amines.     (Graebe  and 

Rostovzeff ) 1070 

Amino-azo  Compounds  ;  influence  of  Substitution  on  For- 
mation of .     (Morgan) 3(» 

Aniinohydroxydiphenvlamines  and  Analogous  Substances. 

(Gnehm) 1273 

Amino-hydroxi'l    Derivatives;    Production   of  .     (P) 

Vidal as 

2.2'-Arainonaphthol  Sulphonic  Acid.     (P)  Mv.nuf.  Lyon- 
naise des  Matieres  Colorantes 11 

Amiiio-orcinol:    Oxidation   Products   of  .      (Henrich 

and  Meyer) 1450 

And  Intermefliate  Products: 

( P)  Lake.    From  Oehler 37 

,     (P)  Socif-t^  F.  Bayer  et  Oie 41 

Aniline  -  —  and  Albuminoids:  Chemical  Reactions  be- 
tween.    ( Heidenhain) PHfi 

Aniline as  Precipitants  of  Alhumin.     iHeideuhain)  ..  1072 

A  inline  :  Kxi)rrtsof from  (iermany.     (T.R.) 1563 

Aniline;  Manufacture  of 910 

Aniline,  Toluidincs.  and  their  Analogues;  Manufaclui-e  of 

.     (P)  Senderens 1)«7, 1529 

Anilines,  Toluidines.  and  Analogous  Bases.     (P)  Sende- 
rens !ind  others 169 

Anthracene : 

(P)  Badische  Anilin  und  Soda  Fab 911,1451 

(P)  Bally 1182, 11S2 

I P)  Hartm&nn 1073 

(P)  Johnson.     From  The  Badische  Anilin  und  Soda 

I'ab HIO 

(P)  Xewton.    From  The  Farb.  vorm.  F.  Baverund 

Co 401 

(P)  Soci6t6  F.  Bayer  et  Cie 1451 

Anthracene  (Anthraquinone) .    (P)  SociaC'  F.  Bayer 

,      'tCie 7„1 

Anthracene  (Anthraquinone)  ;  Manufacture  of .      (P) 

Society  F,  Bayer  et  Cie 544 

Anthracene  {Anthraquinone  Derivatives) ;  Production  of 

- — .     (P)  Societe  F.  Bayer  et  Cie 009 
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Dyestuffs— con  ^ 

Anthracene ,  Blue.    (P)    Comp.  Parisienne  de  Coul. 

Aniline 1392 

Anthi-acene,  Blue  to  Green  Acid •.     (P)  Willcox.    From 

The  Badische  AniHn  ui  d  Soda  Fab ;■■•.-••       ^7 

Anthracene  Derivatives  containing  Nitrogen.     (P)  Soci^te 

F.  Bayer  et  Cie ,•••.••■      ^^ 

Anthracene  Derivatives;  Production  of .     (P)  Soci<^te 

F.  Bayer  et  Cie -10.  40 

Vnthraeenf   (  Fliivopurpurine,  &c.)  ;  Manufacture  of . 

l,P}  Wrdekind  und  Cu 402 

\Dthracene  (Polyamino-anthi-aquinoneSulpho  Acid) . 

(P)   Hepp 1392.1530 

Anthracne  Series:  Blue   to    Green    .     (P)  Badische 

Anilin  und  Soda  Fab 42,  42 

Anthracene  Series  of .    (P)  Badische  Anilin  und  Soda 

Fab 42 

Anthracene  Series  of soluble  in  Water.    (P)  Badische 

Anilin  und  Soda  Fab 42 

Anthranilic  Acid ;  Action  of  Formaldehyde  on .  (Heller 

and  Fiesselmann) 1181 

Aotln-anilic    Arid ;    Electro- thermal    Formation    of   - — . 

(Lob) 1272 

Anthranilic  Acid,     w-Cyanomelhyl;   Esters  of .     (P) 

Badische  Anilin  und  Soda  Fab 542 

Anthraquinone:    Preparation  of  Pure  .      (P)  Sadler 

and  Co.  and  Driedger 1072 

Anthraquinone  Series,  Green  of  the.    (P)  Soci6L6  F. 

Bayer  et  Cie 40 

Anthi'aquinones:     Hydroxyamino-      and      ?fitroso     

(Wacker) 400 

Aromatic  Aldehydes  and  Amines;  Condensation  between 

.     (Dimroth  and  Zoeppritz) 4(i7 

A  romatic  Nitro  Bodies ;  Reduction  of : 

(P)  Boehringer  und  Soehne 1C!> 

(Pinnow ) 905 

(P)  Wirth 1181 

Aromatic  Radicles  in  Fattv  Amines;  Substitution  of — -. 

(P)  Badisclie  Anilin  und  Soda  Fab 1452 

Aromatic  Substances  containing  Hydroxy!  Radicles ;  Alka- 

liiieSaltsof .     (P)  ActFenges.  von  Heyden 39 

Artificial ;  (Qualitative  Atialysis  of .     (Pokorny) 1299 

Auramine ;  Action  of  Diraethylsulpbate  on  .      (Zoh- 

len) 1390 

Auramine  and  Salts  of  Pheiiylarainobenzopheuone;  Con- 
stitution of .    ((^raehe) 1130 

Auramine    G;     Characteristics    of   .       (Gnehm   and 

Wright) 4G6 

Azine  ;  Tinctorial  Properties  of .     (Noelting) 542 

Azo  Compounds;  Reduction  of .     (P)  Buehner 856 

Azo : 

(P)  Badische  Anilin  und  Soda  Fab 911 

( P)  Herzberg  and  Siebert 1073, 1073 

( P)  L'^vinstein,  Mensfliing,  and  Levinstein 907 

iP)  Ransfijrd.     From  L'asselia  and  Co 1451 

(P)  Societe  pour  I'lndustrie  Chira.  it  Basle i52!> 

A/.o  ;    Action    of    Sulphides.    Sulphites,   and  -Hypo- 
sulphites on .     ( Rosenstiehl  and  Suais ) 470 

Azo   - — -   and  Components.     (P)    Comp.  Parisienne  de 

Couleurs  d'Aniline 45 

Azo  ,  and  Intermediate  Compounds.    (P)  Actienges. 

fur  Anilin  Fab 1452 

Azo  ,  and    Intijrmediate   Products.     (P)  Soci6t6    F. 

Bayer  et  Cie 41 

Azo  .  and  Limits  of  Formation  of  Diazoamino  Com- 
pounds.   (St.  Xiemt*ntowski) 13;n> 

Azo  - —  and  Manufacture  of  same.    (P)  Schraube  and 

Bucherer 85t> 

Azo  and    Manufacture    thereof.      (P)    Julius   and 

Tkatsch :i38 

.Vzo   ,    and    Sulphonic   Acids    therefor.      (P)    Lake. 

From  Oehler Ill 

Azo ;  Artificial  Classification  of.    (Bucherer)    4)io 

.Vzo Brown-Violet.     (P)  Julius 1328 

Azo .capable  of  Chroming  on  the  Fibre.   (P)  Badische 

Anilin  urd  Soda  Fab i;i92 

Azo    —  ;    Dynamical    Investigations   on   Formation    of. 

(Goldschmiut  and  Keller)  1391 

Azo for    L'otton,  Blue    (from   Acetyl-1.4->;nphthylene 

Diamene  7-Sulphuric  Acid).     (P)  Manuf.  Lyonnaise, 

\c 544 

Azo for'Cotton,  Blue.    ( P)  Manuf.  Lyonnaise,  &c ftiSti 

Azo ,  for  Wool : 

(P)  Actientres.  fur  Anilin  Fab 112 

(P)  Badische  Anilin  und  Soda  Fab 1529 

.\zo for  Wool,  Blue  : 

(P)  Manuf.  Lvonnaise,  etc 112,  850 

(P)  Weinberg 9GS 

Azo ,  from  Chloro-amiuo   Phenol-Sulphonic  Acid.  (P) 

Badische  Anilin  und  Soda  Fabrik 43 

Azo ,  from  Compounds  of  Sodium  Tetrazoditolyl  Sul- 
phite.    (Seyewftz  and  Biot) 1071 

Azo ,  from  Mi^thylphcnyJglyciiie.     (Mai) 337 

Azo ,  from   Nitro- and  Amido-Sulphonic   Acids.     (P) 

Imi-ay.     Fmm  the  Society  of  Chem.  Industry.  Basle  ..   1274 

-Vzo ,'from  Picramic  .-icid.     (P)  PicardandCo 39 

Azo .from  Sodium  Tetrazoditolylsulphite.    (Seyewctz 

and  Biot)   7C6 

Azo  ^ — —.giving  Blue  Shades  on  Wool.    (PJ  Actienges.  fur 

Anilin  Fab 45 

Azo ,  Green  to  Blackish -Green.     (P)    Manuf.    Lyon- 
naise, kc 911 

;  .\zo  -.    Material    for    Producing.      (P)     Julius   and 

I  Gunther 1530 
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Dyestuffs— co»/. 

Azo  Mordant /Brown.     (P)  lJ:tdisc!K'  Ainlin  iind  Soda 

Fab UJil 

Azo ,  Orange.    (P)  Kadische  Anilin  und  Soda  Fab. . . .    544 

Azo ,  Oranj?c-Red.    (P)  Scholl 61U 

Azo  Orange  to  Red .     (P)  Comp.  Pari>ietine  de  Coul. 

d'Aniliiie 1G1»,  169 

Azo ;     Presence   of    Diazo-araino    and    Diazohydroxy 

Compounds  in  .     (Vaubel)    401 

Azo ;  Production  of : 

(P)  Badische  Anilin  und  Soda  Fab 112, 169,  701 

(P)  Society  F.  Bayer  etCie 41 

Azo (from    4-Chloro-2- Anisidine  anci  ^-naplithol)  ; 

Production  of .   (P)  Badische  Anilin  undSoda  Fab.    402 

Azo ,  Red  : 

Badische  Anilin  und  Soda  Fab 112. 1451 

(P)  Julius 338 

(P)  Julius  and  Gurither  610 

Azo ;  Reduction  of  Nitrated.    {Rosenstiehl  andSuais)    470 

Azo  Substantive : 

(P)  Imray.    FroPi  The  Society  of    Chem.  Industry, 
B&sie 855 

(P)  Johnson.    From  The  Badische  Anilin  und  Soda 

Fab 4 337 

Aza ,  Yellow.     (P)  Schultz a-tS 

Azoxone ;  The  Simplest .     (Kehrmann  and  Saa^er)  . . .     337 

Azoxy-Benzenes;  Hydroxylated .    (BumberKer) 854 

Azoxybenzylidcne  Bases:  Research  on .    (Ahvay) 1022 

Basic:  Behaviour  of  ---  towards  Wool  and  Silk.  (Kuecht)     611 

Basic;  Discharpina: .     (Hormaun) 170 

Beuzaldehyde  Green  and  Rosatnine  Groups  ;  of  the 

(Liebermann) 965 

Benzidine  Blue.     (Sai^et) 1023 

Benzidine    Blue    and    some     Reactions     of    Benzidine. 

(Saget) 1181 

B^nziraidazole :  RiuK  Formation  from.     {NoeltinK:) ...     247 

Black  and  Blue,  and   Materials  therefor.     (P)    WilJcox. 

Prom  the  Badi.schc  .\niliii  und  Soda  Fab 37 

Black f^r  Cotton  : 

(P)  Actien^es.  fur  Anilin  Fab 45 

(P)  Badische  Anilin  und  Soda  Fab 43 

Black  from  Nitroaudnohydroxydiphenylamine.    (P) 

WeisaberK 39 
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Fab , 45 

Disazo ,  Red.     (P)  Schraubc  and  Voigtlaender-Tctzner  153'j 
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wicz) :iri 

Formazylphenylketone.    (Bamberger  and  Witter) 46? 
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In  Milk  ;  Detection  of  Ai'tificial .     (Winter  Blyth) 794 

Tndigo : 

(P)  Badische  Anilin  und  Soda  Fab 1528 

(P)  Comp.  Parisienne  de  Coul.  d'Aniline  ..     967,967,1392 
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Indulines   of    the  Aminoazobcnzene  Melt.    (Fischer  and 

Hepp) 1274 

Indulines ;  Soluble  from  Amino-azobenzene.    (Ehr- 
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(P)  Culmaun   1392 

(P)  Kallo  and  Co 6« 

(P)  Lake.    From  Chem.  Works  vorm.  Siniloz 1451 

(P)  Levinstein  and  Co till 

Sulphide ,  Black,  and  Intermediate  Product   (P)  Bead 

Holliday  and  Sons,  and  othei-s 1525 

Sulphide ,  Blue : 

(P)  Actienpres.  fiir  Anilin  Fab 170 

(P)  Badische  Aniline  und  Soda  Pal) 8">(i 

{P»  Chem.  Fabrique  ci-devant  Geijsy 1451 

(P)  Dollfus 1.S2S 

(Pi  Herz 1275 

(P)  Imrav.    From  La  Soci6t6  des  Matiferes  Col.  de 

St.  Denis Ill 

(P)  Kalleand  Co Ho 

(P)  Poirrier 1223 

Sulphide  Blue  Cotton .    (P)  Manuf.  Lyonnaise,  &o....    402 

Sulphide   ,  Blue   (from  Para-amido-pu-a-oxydiphen.vl- 

amiue)  ;  Manufacture    of.        (P)  Iroray.      From   The 

Farbwerke,  Hoechst  a/Maine 855 

Sulphide. Blue;  5I.inufacture  of .    (P)    Weinberg  and 

Herz 471 

Sulphide ,  Brown  : 

(P)  Boniiter  16.30 

(P)  Kalleand  Co 64S 

Sulphide ,  Brown,  from  Nitrosotolylene  Diamine.    (P) 

Manuf.  Lyonnaise  de  Mali6res  Colorantes 1392 

Sulphide ,  Brown  Violet.    (P)  Weinberj;    911 

Sulphide  ,  Brown-Yellow.     (P)    Badische  Anilin  und 

Siida  Kab 967 

Sulphide ;  Dyeing  with.    (P)  Kertesz   471 

Sulphide  for   Cotton,  Black.      (P)     Levinstein   and 

Merisching 1182 

Sulphide from  Induline  Melt.    (Ehrmann) 102? 

Sulphide,  Green : 

(P)  Iraray.    From  The  Basle  Chem.  Works .'i42 

(P)  Ris 7«!l 

Sulphide •,  Green-Black.    (P)  Pfenniger  Bms? 701 

Sulphide   ,  Greenish-Blue.      (P)     Slauuf.  Lyonnaise, 

&c 112 

Sulphide ;   Manufacture  and   Purification  of  .      (P) 

Kalle  and  Co 402 

Sulphide of  7)-.\mino-7)'-l)ydrosydialphylaniines  and 

of  Blue  Dyestuffs  containing  Sulphur.     (P)  Fab.  de 

Coul.  d'.iniline  ci-dev.  Geigy 967 

Sulphide Violet,  from  Indophenol.    (P>  Manuf.  Lyon- 
naise de  Matieres  Colorantes '. . , .  1451 

SuIphonateJ  ,  and  Alaterials  therefor.    (P)  Badische 

Anilin  und  Soda  Fab 43 

Sulphonated  Anthracene and  Intermediate  Products. 

(P)  Badische  Anilin  und  Soda  Fab 42 

Sulphur .Black.    (F)  Badische  Anilin  und  Soda  F.ib.     170 

Sulphur ,  Black  ;  Production  of.    (P)  Kalle  and  Co. . .      39 

Sulphur;  i'rinting  with  .    (F)  Farb.  vorm.  F.  Bayer 

and  Co 40R 

Sulphur;  Production  of .    (P)  Epstein  and  Rosenthal       3 

Sulphur;  Production  of and  Materials  for  same.    (P) 

Johnson.    From  The  Badische  Anilin  und  Soda  Fab..  1327 
Sulphur   ,  Puritied    (from  Dialkylamido-r.sydiphenyl- 

amines),aud  Intermediate  Products.     (Pj  Ransford. 

From  Cassella  and  Co 1P74 

Sulphur  (Thiimyronine) .    ( Biehringer  and  TopalolT) .    fl6(t 

Sulphur ,  Yellow.    (P)  Weinberg  and  Lange 1530 

Sulphurated ,  Black,  dveing  Cotton  direct.    (P)  Conip. 

Parisienne  de  Conl.  d'Anilinc 41 

Sulphu^ated for  Cotton  (from  the  l.T- and  1.4' Dini- 

tronaphthalencs,  from  Tiinitronaphthalene  and  their 

Derivatives.    (P)  Comp.  Parisienne  de  Coul.  d' Aniline      44 
Sulphurised    ,    Brown     (from   2.4-Dinitro-/»-hydroxy- 

diphenylamine).       (P)     Comp.    Parisienne    de    Coul. 

d'Aniline 44 

Sym-dimethyldiamino     di-o-tolylketone    (Auramine    G). 

(Gnehm  and  Wright) 46(j 

Tetrahydroxydavoner  A  Mordant-dyeing  .    (Kostan- 

ecki  and  Plattner) II30 

Tetramethvldiaraidodiphenylcarbinol   ;         Condensation 

Products  of .     (Guyot  and  Granderye) 4^J6 

Thiazins .    (P)  Badische  Anilin  und  Soda  Fab 1529 

Thiazine and  Intermediate  Products.    (P)  Kehrmaim      37 

a-Tliio-isatin    and    Indigo ;  Manufacture   of  .       (P) 

Geigy  and  Co 38 

o-Toluene  Chlorosnlphonic  Acid  ;  Manufacture  of .    (P) 

Fabriques  des  Prod.  Chim.  de  Thann  et  de  Mulhouse. .     ]  12 
Toluidines;  Coupling   of   • with    Diazo  Compounds. 

(Mehner) 766 

p-Tolyl-a-naphthvlamine     Derivatives.        (Gnehm     and 

Rubel) 168 

3.3'.4'-Trihydroxyflavone;  Synthesis  of .   (Kostanecki 

and  ROzycki)  36 


FAGB 
DyestnUs—cont. 

Triphenvlmethane : 

{ P)  Ach 1183 

(P)  .\ctienges.  fur  Anilin  Fab 911 

(P)  Lake.    I''rom  The  Farb.  Muhlheim  vorm.  Leon- 

liardt  and  Co 33S 

(P)  Ville •in 

Triphenylmethane .Blue.    (Maron) 542 

Triphenvlmethane  ;  Eitect  of  Sulphuric  Acid  on : 

(liaeyerand  Villiger)  S63 

(Ullmann)  8.iS 

Triphenylmethane —,  Green.    (P)  Koetschet  1275 

Triphenvlmethane;    Preparation   of    .     (Norris   and 

McLeod)  IfiS 

Triphenylmethane  Series.  Red .    (P)  Ville 39 

Violet  and  Blue  from  Aininonitrosaiicyhc  Acid.    (P) 

Manuf.  Lyonnaise  de  Matif'^res  Colorantes 41 

Violet  New  Basic .    ( P)  Society  F.  Bayer  et  Cie 41 

Y'ellow (Caoarinel  from  Sulphocvanide  Salts.    (Gold- 
berg)     110 

Yellowish  Red .    (P)  Badische  Anilin  und  Soda  Fab.  15i9 

1.3.4.5-Xylidine  Sulphonic  Acid.    (Junghahn) 144S 

Xj'lylene  Diamines ;  Characteristics  of  -.    (Noelting 

and  Thesmar)  .393 

Dye-Plants  in  Annam.    (T.R.)  370 

Shades,  ( 'ompounds ;  I  nlluenco  of  Absorption  Spectrum  on 

Gaslight  Appearance  of .    (Paterson) 6II 

Dyeing  and  Priutiug  with   Sulphur  Colours.    (P)  Ransford. 

From  Cassella  ami  Co It53 

Animal  Fibres  with  Acid  Dyestutfs.    (Sisley j 770, 1230 

Ajiparatus : 

(P)  Bocks 1532 

(P)  Church lis 

(P)  Corron 113J,  1533 

(P)  de  Kcukelaere 4» 

(P)  Desuriuont 5u 

(P)  Fletcher 113* 

(P)  Geissler 771 

(P)  Hamar 171, 171,  912,  9lia 

(P)  Hanson 1231 

(P)  Hindley,  Walker,  and  Rose 473,  filS 

(P)  Hussong 614 

(P)  Illiugworih  and  others 1025,1074 

(P)  Justice.    FroiivHausan 1531 

(Pj  KOnilzer 473 

(P)  Lindley  and  Ashworth :mi 

(P)  Major  and  Wood 340 

(P)  Mattei 1131. 

(P)  Mellor 1073 

( P)  Rhodes 474 

(P)  RoeschaudCo 342.1.';32 

(P)  Rolland ; 1133. 

(P)  Sackville 474 

(P)  Schirp 406 

IP)  Shaw 1393 

(P)  Skoupil 60 

(P)  Weiss  1074,1393 

(P)  Wolf 50,771,912 

Apparatus  lor  Hanks.    (P)  Di*.tmar 547 

Baths  for  and  Tanning.      (P)  Lepetit,  DulUus,  and 

Gansser' 1140 

Blue  Shades.    (P)  Johnson.    From  The  Badische  Anilin 

und  Soda  Fab 703 

Fibres  and  Textiles  with  Sulphur  Dyesluffs.     (P)  Soci^*t6 

pour  rindustrie  Chimiquea  B.asle 50 

Lead    (Throinate ;    Disadvantages   of   .      (Leclerc   de 

Piilligny ) 1452 

Linoleum,  Paper,  Carpets,  Cork  Slabs,  etc.    (Pj  Tonjcs...    114 

Method  and  Apparatus  for -: — .    (P)  Venter 340 

Piece    Goods   with    Sulphur    DyestuHs.      (P)    Urquhart. 

From  Chem.  Fab.  vonu.  Weiler  ter-Meer ]328 

Reserve  Effects  on  Primuline  Red.    (Kayser) 770 

Slivers;  Apparatus  for .     (P)  Justice.    From  Hausan  1531 

Theory  of : 

(Gnehm  and  Kaufler) gii 

(Knecht) 644 

Tissues    with    Sulphur    Dyestuffs.       (P)     Manufacture 

Lyonnaise  de  Matieres  Colorantes 704 

Turkey-Red  :  Old  Process  of .    (Driess^n) 545 

U-eof  Titanium  Salts  in .    (P)  Dreher 771 

With  Alizarin  Dyestuffs;   New  Method  of  .    (Knap- 
stein)  1328 

With  Aniline  Black.    (Beltzer) 770 

With  Indigo.    (P)  Peterhauser  1393 

With  Sulphide  Dvestufls.     ( P)  Weiler-ter-Meer i>4r 

With  Sulphur  Dyestuffs.    (Paul) 856 

Dyewood  Imports  of  Havre,  France.    (T.R.) 56* 

Dyewoods  in  Hamburg .    (T.R.) 1045 

Dynamite;  Factory  for at  Monterey,  Mexico.    (T.R.)....    654 

Factory  ;  Residual  Products  of  the .    (Cullen) 1296 

In  South  Africa.    (T.K.)    lin 

New  Types  of 425. 


Earths,  Alkaline    Electrolytic  Preparation  of  Bases  of  . 

(P)  Brochet  and  liinson  , 352 

Cerite ;  Action  of  Alcoholic  Hydrochloric  Acid  on  . 

(Meyer  and  Koss)  109S 
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Karths — coni. 

Polyhttlo;:i>n  Compoiinds  of  tlie  Alkaline .    (Meyer) ...    720 

Kare:  rioiliK^timi  of  tiom  Cerium  Oialicuiii  Medi- 

cinalo.     (Bi)lmi) 719 

Thoria;  Precipitating  and  Separating .    (Kolli) 1093 

Earthenware;  Deposition  of  Metals  on .    (P)  I.ayboum  ..    174 

Draft  Eulos  for  Mannfaptuw  of .    (T.R.) 0» 

Dryini?  and  Apparatus  therefor.     (P)  Boult.     From 

Weber  oiul  Rauscrhenliach .MO 

Drying  of and  Apparatus.    (P)  Herhenki'  in2S 

Kiinsfor  Drviuir .     (Pj   Bntokes  and  Barnes ■"»40 

Streni^theniMKOf .    (P)  Millet 707 

Trade  of  Chicago.    (T.R.)  (!*!> 

Trade  of  Smyrna.  Turkey.    (T.B.) 291 

Works  ;  Lead  Poisoning  in .     (T.K.) 371 

Earth-Nuts  l^ipable  of  Growth  in  British  Fast  Africa.     (T.R.)     fi.51 

Crop  of  M-adrns.    (T.R.) .^71 

In  Wuhu.  China.    (T.R.) 881 

Ebonitine ;  a  New  Insulating  Material.    (P)  De  Karavodinc..  1539 

KcKonine ;  Addition  Product  of .    (Hesse)  30;t 

Edistini  Reactions  of with  Acids  and  Alkalis.     (Osl)orne)    420 

Ellluents:    Discussion  on  Manchester  ('orporation    Bill    for 

Discharge  of  Works' 581 

From  Sugar  Works;  Purification  of  ^ — .    (Dunbar)   185 

Pnriflciitinn  of  Trade ■.    (T.R.)  SDl 

See  aI.-io  iindn'  Sewage  nynl  Waters. 

Egsts ;  Apparatus  for  Drying .    (P)  Maeredy 361 

Coating  Tray  for  Use  in  Desiccation  of .     (P)  Taylor..  1090 

Compound  for  Preserving : 

(P)   Lorno 1243 

(P)  Stukes 493 

Oontenis ;  Preservins  of .    ( P)  Goodlett 3(il 

Packing  Compound  for .    (P)  Stukes 787 

Preservation  of ; 

(P)  Aufsherg 492 

(P)  Barlow 1000 

(P!  Rvlander 183 

(PI  Shoning 1291 

(PI  Teisler 269 

( P)  Verheggen  and  others 717 

Egj'pt ;  Artificial  Manure  Trade  of .    ( P) ■'<2 

Cottonseed  in —•  .    (T.R.) 12(i7 

Indigo  Valuation  Tnritf  of .     (T.K.) 1001 

Rubber  in  the  Soudan .     (T.R.) M23 

Sugar  Valuation  TariU  in .    (T.E.) 4.38 

ElKoUte ;  Treatment  of  for  Producing  Water-Glass,  &c. 

(P)  Dementjeff  an(i  Ousihkotf 173 

Elastic  Horny  Substance  ;  Preparation  of .    (P)  Lederer  .  1550 

Material  for  Stoppers  for  Bottles.    (P)  Classen 1407 

Material ;  Puneture-Proof  Strips  of .    (P)  Belledin...  1189 

Elder  Pith  ;  Constituents  of .    (Browne  and  Tollens) 2S 

Elderberry  Oil.    See  wiirfccOils. 

ElectricalConductor and  .\node.    (P)  Hargreavesand  Stubbs    260 

Liquid  Resistance  for  Laboratories.     ( Abegg) 277 

Electricity;  Api)lioations  of in  Chemistry.    (Conroy) 1401 

Chemical  Generator  of .    (P)  Anderson 1143 

Electro-Chemical     and      Blectro-Metallurgical      Industries. 

( Kershaw) 565 

Electro-Chemical  Apparatus.    (P)  Clark 1143 

Electro-chemistry.    (Class  XI.)   54.124,177,259,362,411. 

4.S3,  55'i.  620,  710.  776,  863, 1)16.  978, 1030, 1082,1142,  llS,i.  1235. 
12S1,1S:«,  1101,1458,1338 

Electro-Metalinrgy.    (Class  XI.) 64,  124,  177,  269,  352,  ill. 

483  6E3,-  620.  710.  776,  863,  916.  878, 1080, 10S2, 1142,  1185. 1235, 
1281,1334,1401,1458,1538 

Ulectro-Motive  Force:  Means  for  Generating  Counter  . 

(P)  Dow 12,37 

Kleclro-Plating;  Apparatus  for .    (P)  Taylor 1031 

Electrodes ;  Carbon,  MannfaclT.re  of . — -.    ( P)  Pohl 906 

For  Arc  Lamps: 

<P)  Hol>(elt 964,  964, 1270 

( P)  Siemens  and  Co,  and  Viertel 962 

(P)  Soci6t(; de  Jlestral 9li2 

(P)  The  British  Thomson-Houston  Co.    From  Read    334 
Graphite     — -      in      Electro-Metallurgical      Processes. 

(Collins) 11S6 

l*reventing  Overheating  of  .     (P)  Ba-stian  Meter  Co. 

aud  Uastian 352 

Klectrolysis ;    Ap))ai-atus  for  Fuscd-Bath  .     (P)  Roepper 

and  Schol  1 778 

With  Pl.atini,sed  Electrodes.    (Foerster  and  MiiUer) 12.33 

Electrolytes  ;  Potential  Differences  in  Vapours  and  in  some 

Solid -.    ( von  Hasslinger) .'»4 

Retrograde  Diffusion  of .    (Thovcrt) 710 

Electrolytic  Apparatus : 

(P)  Boult.    From  The  American  Alkali  Co 1143 

(P)  Gilmour ; 615 

<P)  La  Cour  and  Rink 913 

(P)  McDonald 710 

(P)  Rhodiii UIC 

( P)  von  Lieherm:inn 1031 

Apparatus  (Caustic  Soda  and  Chlorine).    (P)  Reed 77S 

Cells,  and  Electrodes  therefor.    (P)  Vogelsang 620 

Methods  and  Apparatus.    (P)  Edser  and  WilSerman 125 

Rectifiers;  Magnesium  in .    (Campetti) 259 

Solution.    (P)  Meyer 2Si 

Elevator  Buckets :  Ojieowork  — .    (P)  Baudet 921 
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Ellagic  .1.eid  ;  Extraction  of from  Tanning  Materials.    (P) 

Heinemann 415 

Ely.  Nevada;  Wet  Crushing  Cyanide  Plant  at tin 

Emery  in  Giveee  and  Turkey.    (T.R.)  291 

,SV,  Mso  under  Corundum. 

Emulsion. Combustible ;  for  Explosion  Motors .   (P)  Pampe 

and  Trollii 1389 

Sep:iration  of  Fatty  Substances  from  .     (P)  Dahlqvist 

and  Holm 1464 

j    Enamel-Sifting  Apparatus.    (P)  Zwermann 1232 

I    Enamels.    (Cla,ss  VIII.)..  52, 117.  174,  26li.  .347,  408.  .177,  549,  615,  706. 

773,  859.  914,  971, 1027, 1077,  1139,  1183,  1232, 1278,  1330,  1395, 

1  1454. 15;i4 

Application  of  Colours  to — — .     (P)  Perrin 1455 

Producing  Metallic  Lustre  on .     (P)  Zsigmondy   707 

Er.auielled  Vessels  ;  Jlanufacture  of .    (P)  Allison.    From 

The  Dubuque  Enamelling  Co 477 

Enamelling  Metal  Articles.    (P)  Osehatz 1139 

MetalWare.    (P)  Ketcham 1232 

Producing  Designs  or  Surfaces  for ,    (P)  Greenley....  1183 

Enzyme  Action : 

(Brown) 419 

(Brown  and  Glendenning) 419 

Enzymes:  Action  of one  on  another.    (Wroblewski  and 

others) 206 

Action  of  Sunlight  on .    (Emraerling) 61 

Action  of upon  Hemicelluloses.    (Griiss) 715 

Kailin-e  of  the  Test  for .    (Pozzi-Eseot) 867 

or  the  lea-Leaf.    (Mann) 716 

Oleolytic in  Teast.    (Delbruek) 266 

Oxidising :  Research  on ,    (Newton) ISS 

Proteolytic  ;    Nature  of  the  in  Germina.tcd  Barloy. 

(Windisch)  1403 

Theory  of  the  Action  of .    (Henri) 1546 

Epiosine:  Investig.ation  of .    (Vahlen)  1294 

Erica  Base.    See  under  Dyestnffs. 

Esparto  Grass  Exports  of  Tripoli.    (T.R.) 1049 

Essences.    (Class  XX.) ...  05.  1 34.   1.S6.  272.  .3C2,  422,  494,  559,  636,  719. 
789,  871,  92(!,   986,  lli37,  1093,  1151,  1193,  1243.  1293,  1345,  1409, 

1407,  1551 

Tariff  Modifications  on in  Belgium.    (T.R.) : 373 

lissential  Oils.    See  under  Oils. 

Esters,    Carbonic    Acid   of    (.'inchona   Alkaloids.      (P) 

Johnson.     From  Vereinigto  Chininfab.  Zimmer  and 

Co 988 

Cellulose;  Manufacture  of .    (P)  Mork  and  others....  1345 

Cellulose;  Purification  of .    (P)  Boesch 1243 

GI.ycolIic  Menthyl ;  Preparation  of.    (P)  Hofmann  and 

Callsen 1105 

Nitric ;  Saponification  of .    (Vignon  and  Ba.y) 1303 

Esterification  in  Plants;  Mechanism  of  .    (Charabotand 

Hiibert) 136 

Ether ;  Cause  of  Explosions  of .    ( Kleemann) 789 

Customs  Duties  on in  United  Kingdom.    (T.R.) UG7 

Exempt  from  Duty  in  Holland .     (T.R.) 1855 

Ex))losions  of .    (yon  Nennder) 780 

I'or  Manufacture  of  Cocaine  exempt  from  Duty  in  Holland. 

(T.R.) 1479 

Invcstigatinu  of  Explosions  of .     (Hertkorn) 789 

Maiiiit;u-turo  of .     (P)  Harris 165< 

Sniutioji  :  stannous  Chloride  as  a  Reagent  in .    (De 

Jong) U73 

Ethereal  Oils.    See  under  OWa. 
Ethyl  Alcohol.  See  under  Alcohol. 

Chloride.    See  under  Chloride. 
Ethylluteolin.    See  uJider  Dyestulls. 

Eucaine,  a-   and   ^-;    Identification  and  Properties  of  . 

(Parsons) 273 

Euculyptol  Arseniate  and  Eucalyptol  from  Eucalyptus  Oils. 

(P)  Smith 1104 

Preparation  of .    (P)  Merck inO(! 

Preparationof from  Eucalyptus  Oils.    (P)  Smith 1194 

Eucalyptus  Macai-t-huri  Oil.    See  under  Oils. 

Oils.    See  under  Oils. 

Eurotium  OrizsB  ;  Diastatic  Ferments  in ■.    (Pozzi-Escot).  1353 

Evaporating  .Apparatus : 

(P)  Anstey 107 

(P)  Bender 1267 

(PI  Duff  and  others 34t 

(PI  Hollings.  Jarvis,  aud  Bell -lo* 

(P)   Iloniball 596 

(P)  Laird 108 

(P)  Maeredy 3(U 

(P)  Mallmann 1415 

(P)  Moiis(m 1267 

(P)  Neuhacker lOS 

(Pi  Nilson 783 

( P)  Ordway  12(;7 

(P)  Sachse  and  Kaufmaun 54s 

(!')  Thoens 783 

(P)  Untiedt 1322 

(PI  Vis 761 

(P)  von  Seemen 1386 

(P)  Wilcox 630 

Apparatus    for   Disinfection.      (P)  Fecny.       From    The 

Sociiit^  des  £tablissements  Geneste,  Herscher  et  Cie,    133 
Apparatu      See  also  Concentrating  Apparatus. 
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Evaporating  I'an.    (P)  Ilill  and  Rivetf 5',I7 

Kxhaustins  and  Condensing  Aiiparatus.    (1*)  Webb  and  others    253 

Explosions  in  Vessels ;  Apparatus  for  PreventinK  .    (P) 

ScheufTsen Sal 

Explosives.    (Class  XXII.) 68. 139, 189,  S7t;.  :}6'!,  425.  -198, 5iil, 

639.  723,  792,  873,  927,  989,  1038,  1097,  llsr,.  119.i.  1246,  1296. 

1319.  1112,  U67,  1654 

Additions  to  List  of  "  Permitted."    (T.U.) 673 

Explosive  Charges  for  Gnus.    ( P)  Scott 1246 

Explosive  Compounds  ;  Manufatrture  of .     (P)  Qninby...    723 

Cordite  M.D.,  a  \ew .    (T.R.) 291 

Explosive  Material:    Production   of    Easilv    Ignitflldo    . 

(P)  Duttenhofer 927 

^lixtures  or  Compounds  for  Klastiug.    (P)   Bate   562 

Explosives,  (^hlorate,  of  the  Street  T.vpe  ;  "Mannfjicturc  of  —     425 

Detonating  Compositions  for .    (P)   Itleleleldt    6^6 

FiroAlarm.     (P)  Buell 6.19 

Hardening  Smolieless .    Cocking  and  Kynoch,  Lim.. ..  1412 

Improved : 

(P)  Cocking  and  Kvnocli ,., 1556 

(P)  Fuhrer 1472 

(P)  Hough 1471 

( P)  .Safety  Explosives,  Lim.  and  Tliiersch 1349 

(P)  .St eelii  and  others 1155 

In  French  Mines .    (T.R.) 1312 

Manufacture  of : 

IHI   Bonnet fi.'i9 

(P)  Fiedler 123 

(P)  Jones 1097 

( P)  Pootter 1471 

Manufacture  of  Ammonium  ,     (P)  Volpert 1039 

Report  of  H.M.  Inspectors  of  for  tlie  Year  1901 103j 

.Stability  Tests  for  Nitro .     (.Vspinwall) 6S7 

Surtax  on in  Itjdy.    (T.R.) 573 

Torch  and  Rocket  combined.    (P)  Underwood 927 

See  ci/sn  under  Blasting  Compositions,  (.'ordite.  Detonators, 
Fulminates,  Gruni^otton, Gunpowder,  Nitro-compounds, 
Powder,  and  Priming. 
Exports,  General;  of  the  United  Kingdom  for  190001.    (T.R.)  1301 
Of  British  and  Irish  Produce  and  Manufacture.    (T.R.)..    2)i9 

Extracts.     (Class  XX.) 05. 134. 180, 272,  3(!2,  422,  494,  559,  630, 

719,  789,  871.  926,980,  1037,  lll9.'i,  1151,  1193, 1213.  1293,  1.34.'., 

1 1409, 1467,  1551 

Extract;  Manufacture  of  a  Vegetable .    (P)  Heron 36U 

Extraction  .\pparatus: 

( I')   lierrigan 244,  244, 244 

(IVegli   165 

(Stephaiii  and  Bocker) 1097 


Fabrics:    Apparatus    for   Bleaching.    Dyeing  &c.    (P) 

Imra.v.    From  Roesch  and  Co 47.3 

Apparatus  for  Printing .    (P)  Calico  Printers' Associa- 
tion and  Higgiubothani 857 

Apparatus  for  Steaming,  Ageing,  &c. .     (P)  Walsh....    613 

Composition  for  Stitteiiing .     (P)  Graber S41 

Decorated .    (P)  Roussell 473 

Finishing  Plain,  Dyed,  or  Printed .    (P)  Ferreira 1132 

Improved  Cellulose .     (P)  Hill 1074 

Metallising .     (P)  Danilevsky  and  others 341 

Multi-coloured .    ( P)  Meyer 342 

Printing  of .  and  Apparatus  therefor.    (P)  Chinpier      912 

Producing  Patterns  upon .    (P)  Jegh  r 1531 

Producing  Variegated  Elfects  on .    (P)  Rodger ..1328 

Rendering  Impermeable  to  Liquids.     (P)  Haddan. 

From  Dutilleul 1025 

Waterproof .    (P)  Menzies 3-tl 

Waterproofing  of .     (P)   Mcnzies 1133 

AVaterproof  and  airtiglit .    (P)  Dnrrin 341 

AVhite  Reserve  under  Indigo  on  I'nlileached  .    (P) 

Badisclie  Ani  lin  und  Soda  Fabrik 343 

See  also  under  Fibres,  Textile,  and  Textiles. 

Factory  and  Workshops  Act;  Observations  on .     (Carey).    214 

Costs.     (Garry)  ."...  1439 

Fats.     (Class  XH.) 65.  126,  178,  262,  355,  41.3,  4Sii.  553,  624.  711, 

780,  864,  917,  980,  1032,  1083,  1141,   1187,  1238.  12S5,  1336. 1403, 

1459,  1541 
Animhl :  Detection  of  Vegetable  Oils  in  —  .    (Bomer)...    192 

Animal:  Vegeto-tatty  .\cid  Glyeerides  in .      (Hansen)    553 

Apparatus  for  Wa-hiiig .     (P)  Davis 1145 

Cholesterol  and  Phytosterol  in   (Juant.  Determina- 
tion of.     (Ritter) 643 

Decomposition  of by  Micro-orgillisins.     (Schreiber) . .     728 

Eii/.vuiic  Deeompjsiiion  of .    (Connstein,  Hoyer,  and 

Wartenherg) lFi41 

Extnictijn  of .     (P)  Seott 487 

Free  Fatty  Acids  in .    (Schestakoff  1 1167 

Indicator  in  litration  of  Dark-coloured  .     (Freund- 

lich) 75 

Induilry  in  Russia.     (T.R.) 81 

Maniifai-ture  of  Edible  Vegetable  .     (P)  Warr  and 

Wright 262 

Of  the  Californian  Bay  Tree  ;  Fatty  Acids  or  .    (Slill- 

nian  and  O'.Ncill)  1336 


JACK 

Fats— co»^ 

Purifying    and    Decolorising .      (P)    Arledter    and 

Whitney.    From  Arledter 133s 

Recovery  of ,  and  Apparatus  therefor.     IP)    Kremer 

and  Schilling 917 

Relinnigof .    (P)  Arledter 625 

S!ipoiiilie:ition  of .     (P)    Delarne 26'2 

'lieatiiHiit  of .    (P)  Weyg,ang  1403 

Fatty  Acids  ;  Action  of  the  Higher on  Alkali  Carbonates. 

(Klimont)  ]20 

Distillatiim  of .    1  Ka.ssler) 480.  S.'iS 

Hexabromides  of .     (Walker  and  Warburton) 1144 

In  Polluted  Waters;  Detection  of .     (Caussc) 427 

Insoluble ;  Mean  Molecular  Weight  of .    (Tortelli  and 

Pergami ) nfi7 

Mannf.Hctureof  Anhydridcsol  the .    (P|  Ke.sslcr 501 

Matters  ;  Transformation  of  into  Sugars  during  Ger- 
mination of  Seeds.     ( Miv/.i)  3C!I 

Substances :    Separation   of   from   Emulsions.     (P) 

DiLh!<ivist  and  Holm 1464 

Feathers;  Bleaching  and  Dyeing .     (P)  Brown 857 

Fecal  Matter  ;  Apparatus  for  Cl;u-ifying — -,    (P)  Ditller 27(1 

Feed-Water  Heaters  :  Improvement  of .     (V)  Wright....    6flG 

Fennel,  Bitter ;  Examination  of  Oil  of .     (Tardy) 1347 

I'ermcnts  and  Fermentations  ;  Testing  of  — .     (Sorel)  1240 

Inorganic .    (Mclnto.-h)  7;)7 

Nature  of  senne  Oxidising .    (Kastle  and  Loevenliart  .     190 

Oxidising as  Peroxide  Producers.     (Cliodat  and  Bach)  1561 

Oxidising:    Phenolphthalin  as  a  Reagent  for ■. 

(Kastle  and  Shedd)  280 

Fermentation.  ■\I(ohoIic ;  Action  of on  Typhoid  Bacillus. 

i;c.     (Bodiu  and  Paillieret) .' ni7 

Alcoholic;  Action  of  some  .\ntiseptics  on .    (Knoesel)    785 

Apparatus  for  Alcoholic .    (p)  Nycander 984 

Apparatus;    Means    feu-  Regulating  Admission  of   Air  to 

.    (P)    Thompson.    From  The  Pfaudler  Vacuum 

Fermeniation  Co 1191 

From  Point  of  View  of  Veast  Crop.     (Matthews  and  Lo(t)     867 

In  the  Molasses  Distillery;  Abnormal .    (Sorel) 632 

Lactic;  Studv  of .    (Lesageand  Dongier) 490 

Pectic  • .    (Goyaud) 1353 

Theory  of .    (Richter)  i23!i 

Fermenting;  Gla,ss  Tanks  or  Vessels  for  .    (P)  Weber...  1343 

Ferric  Oxide  and  Alumina;  Mutual  Action  of at  Incipient 

White  Heat.     (Wartll) 285 

Crystallisation  of .     (Ditte) :^}r, 

In  .\lcoholic  Solutions.    (Minet) W  1340 

Potassium  Thioeyamate  as  an  Indicator  in.     Reduction  of 

to  Ferrous  State.    (Dc  Koninck) "1 

See  ahu  under  Iron. 

Ferro-Chrome,  Customs  Decisions  on  in  United  States. 

CJ^^-K)  1163 

Ferrocyanide  ;   Action   of on  the    Latent    Photographic 

Image.     (Liippo  Cramer) ],3s 

Formation  of from  Gas  Liquor.     ( Donatli) 51 

Manufacture  of at  the  Hague  Gasworks.    (Rutten)  . .  1277 

Ferrocyanides  and  Ferricyanides ;  lodometric  Method  for 

(Rupp  and  Sehiedt) i099 

Perro-Manganese  in  Russia ;  Manufacture  of .    (T  R.) . . . .  1421 

Ferro-Molybdeniim  ;  Volum.  Determination  of  Molybdenum  in 

.     (Brakes)  832 

Ferro-Xickel ;  Thermo-electricity  of .    (Bclloc) 177 

Ferrosilicon  ;  Condition  of  Silicon  in .     (Lebeau) 119 

Manufacture  of .    ( P)  Ctin 1541 

Ferro-Silicons  of  High  Percentage;  Determination  of  Silicon 

in .    (Ramorino) ]j)i 

Silicon  in ;  Determination  of.    (Norris) 537 

Ferrous    Chloride  :    Density    of   Aqueous   Solutions    of . 

(Dunn) ;jj)(( 

Liquors ;  Treatment  of .    (P)  Ramage 1235 

Fertiliseia,  and  Manufacture  of  Sami'.    (P)  Smith 1085 

Apparatus  for  Sterilising .    (P)  Cartter ]    .550 

Artificial !'..'.*.     783 

At  Hamburg.     (T.R.)   J04C1 

AtPau.  (t;r.) ;;.  .,3;, 

Electrical  Production  of .    (P)  Crooko UAr, 

in  Russia,    (T.R.)  i;jii 

Manufacture  of .    (P)  Terne  .c .*,'.'.*.'.'.*  1287 

Manufacture  of .at  (Jharleston.     Cf.R.) 652 

Obtainment  of from   Fecal  Matter.    (P)  Thompson. 

From    JIaschinenbau    Actienges.    vorm.    Beck    and 

Heukel 027 

Phosphate at  Savannah.     (T.K.) .'    gsS 

Use  of in  ];onibardy,  Italy.    (T.R.) 7.34 

Use  of  ■ in  the  Leeward  Islands.    (T.R.) 733 

Fibres.    (Class  V.)  ...16, 113. 170,  249,  339,  40.S,  17I.  541.  610,  701,769 
856,  911,  968,  1024,  1073, 1132,  11S2,  1229,  1275,  1328,  1392,  1452, 

And  Textiles:  Dyeing with  Sulphur  Dyestuffs.    (P) 

Soci(:'te  pour  riiidustrie  Chiminue  and  B'aale 50 

Andansonia  :     Dillerentiatiou    tf from    Jute,     &c. 

(Dalen  and  Wisbar) ', HGii 

Animal  ;    Production    of   Aniline    Black    on  .      (*P) 

Bethmaim 50 

Animal;    Rpducing  the  Dyeing  Properties  of  -.     (PJ 

The  Badisclie  Aiiilin  und  Soda  Fabrik 1532 

Apparatus  for  Dyeing  Textile .    (P)  Roe.sch  and  Co.  .  15.32 

Apparatus  for  Mercerising .    (P)  Klauder 153J 
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ribres— ron*. 

Appnratiis  tor  Scm.rirK  — ■.    (1')  ■Whitney  ..............  1581 

_'-•'  ,  „  ,.,...,.  Dvcstiiffs  on  the  .    (P)  hociiitu 

:\  Ba3le SO 

I'venting  the  Tendering  of 
( r)  Fiirli.  vrirm .  1".  liK.ver  iind^'o SO 


Developing  Sulphur  Dycstuffs  oh  the  .    (P)  Sociiiti; 

pour  rinilustrie  Chimique  A  Ba3le........... 

ed  with  Cotton  Colours  ;  I'r.'ventuig  the  Tendering  of 


D.v 


C8fi 

47.1 
102.-. 

163 
10!12 


Dyed  with  Sulphide  Colours  ;  Causes  of  Tendering  of 

( EPoers) **** 

Dveing.  Bleaching  and  Finishing .    (!')  Skoupil 4S 

Formation  of  Artificial .    (P)  Morton 1074 

From  Rceiis  and  other  Plants  :  Production  of .    (P) 

Ordodv l"2o 

Fulling  and  Oilinu- .     (P)  Sella 7M 

Means  tor  Dveins .    (P)  Mellov 107S 

Mordanting  Animal .    (P)  Amend.....................    8.).S 

Sot  on  Bobbins  ;  Apparatus  for  Dyeing,  &c.    (P)\lolf...      50 

Paper;    Dyeing  of  .    (P)  Imrny.     From    The    Farb. 

vorm.  Meister.  Lucius,  und  linming 114 

Printing   on  Vegetable  .     (P)  Badischc  Anilin  und 

SodaFabrik ™'l' 

Retting  Vegetable .    (P)  Summers........... B13 

Tegetahle;    Apparatus  for    Ungumnnng,  Cleansing,  and 

Bleaching.    (P)  Lcclercq  ...........•...■■■■■  ••..•■■••  1531 

Yegetable;  Bleaching .    (P)  Boult.    From  Gagedois  . .      48 

Vegetable ;  Mercerising — -.    (P)  Boureart 171 

Vegetable:  Printing with  Indanthrene.    (P)  John- 
son.   From  The  Badische  Anilin  und  Soda  Fab 1025 

See  a!xo  Fabrics  and  Textiles. 

fibre-Ware;    Indurating   .     (P)    Peterson.     From    The 

United  States  Indurated  F'ibre  Co 

Fibrous  Materials;  Apparatus  for  Treating .    (P)  Kttnit- 

AppaiWus'forDyeiiVg'^^'.''(P)  uiingworth  and  others.... 

Apparatus  for  Preparing for  Use  as  Fuel.  (P)  Spoouer 

Reduction  of to  Pulp.    (P)  Lee. 

Treating for  Production  of  Pulp.    ( P)  Holmes 1093 

Waterproofing  and  Preserving .    (P)  Wharton 9)2 

Fig-Must-  Alcoholic  Fermentation  of  Indian .    (Ulpiani 

andSarcoli) 268,1547 

Kilainents  for  Incandescence  Electric  Lamiis.    (P)  Voelker  ...    33S 

From    Cellulose    Solutions;    Manufacture   of  .      (P) 

Thiele '•''^'' 

Of  Glow  Lamps ;  Apparatus  for  Reinforcing  and  Staudard- 

isingof .    (P)  Fanta. 1524 

Production  of  Fibreless .    (P)  W  erner 014 

Kilnis,  Cellulose  ;  Manufacture  of .    (Pi  Waite 272 

Of  Lead  Sulphide  on  Transparent  Bodies.    (P)  Reynolds 

and  Grubl) 366 

Sfe  also  ttDiler  Photographic. 
Filters  and  Apparitus  for  De;ding  with  Sewage.    (P)  Haller 

and  alachell 7S7 

And  Extractor  Presses  for  Brewers.    (P)  Crossman i)5!i 

Continuous for  Sewage.     (Stoddart) 183 

For  Brewery  Use ;  Tubular  Dust .    (Tornell) 631 

„    Liquids  containing  Copper,  4c.     (P)  Lorrain.    From 

Thompson 54 

„    Oil.    (F)  Is'euray 1145 

..    Sewage  and  Liquid.    (P)  .Warns 1149 

,    .,    Sewage,  ic.    (P)  Lowe 1408 

Sterilising  Water.    (Pj  Siemens   and  Halske  Aktien 

Ges 1466 

„    Sugar  Juices  and  Liquids.    (P)  Kostaiek 982,1146 

„    Water  or  Sewage.     (P)  Adams  and  Crecr 925 

Gas .    (P)  Harris 1324 

Improvements  in : 

(P)  ChamberUiin 458 

(P)  Clarke 1192 

(P)  Johnson 397 

(P)  Knight  and  Hawkridge 45S 

(P)  Kostaiek 1267 

(P)  Oster 1150 

Filter,  Oil: 

(P)  Simi, f'25 

(P)  Wvman 625 

Portable .    (P)  Holland 270 

Rot:iry .    (Pi  Didier 905 

Fi\ter-Beds,  Bacterial ;  Apparatus  for  Discharging  Liquids  over : 

(P)  Gr.abam 14«5 

(P)  Ransom  and  others 1465 

(P)  Scolt-Moncriell 1465 

Filter-Paper  a  Ciusc  of  Error  in  Analysis.    (Mansier)  . . .  109S,  1166 

Absorpt  ion  of  Tannin  by .    ( Procter  and  Blockey) IIOO 

Analysisof .    (Reed) 691 

Filter-Presses; 

(P)  Enzinger 4,58 

(P)  Smith 146.1. 

(P)  Wernecke 4.59 

(P)  Meura 1380 

(P)  Young  aud  Ueberroth 1126 

I  P)   Wilson 761, 904 

(P)  Wilson  and  The  Wilson  Syndic;ite 1224 

(van  der  Schrieck  and  Wintliseh) 716 

Continuous    Vacuum    with    Rotary    Drums.      (P) 

Kaltenback 32 

For  Ponebun  Slip,     iP)  Locke 1S,30 

For  Potters.    (P)  Critchlow  and  A.vnsley 347 

Use  of Insleail  of  Double-Bottomed  Tun.     (Riiekforth 

and  Dormeyer) 716 

Use  of Instead  of  Mash  Tuns.    (Windisch; 785 


Filtering  Apparatius; 

(P)  Baechler 1408 

(P)  Bommarius 1345 

(P)  Caubct 1647 

( P)  De  Meulemeester 114S 

(P)  Fiillner 2.13 

(P)  Rojat 1126 

(P)  Soar 904 

(P)  Thompson 1521 

Fine  Chemicals.     (Class  XX.) 65,  134. 186,  272,  302.  422,  494. 

569,  636,  719,  789,  871,  926,  986. 1037,  1093,  1151. 1193,1243, 1293. 

1345,  1409, 1467,  1651 

Finings ;  Preparation  of .    (P)  Berrj- ;ind  Roberts 134;! 

Finland.  Fire-Extinguishing  .\pparatus  in .    (T.R.) 1205 

Fire-Alarni  ;  Explosive .     ( P)  Buell 639 

-Blocks.    See  under  Fuel,  Artiticial. 

-Craikir:  Manufacture  of  a .     (!')  Delgrandc ,366 

ExIniL-uisbirs:  Cbi-mical .     (P)  Chapman 860 

-Exi;nLmisbinu' .\pitaratus  :  Chemical .    (P)  Young..    761 

-Exiingnishing  Apparatus  in  Finland;  TarilT  Alterations. 

(T.R.) 1205 

-Extinguishing;  Cartridges  for .    (P)  Caille 1019 

Fireproof   Apparatus  for  Metallurgy  :   Manufacture  of  . 

(P)  Enpels 1081 

Fire-Prooling  Composition;  Production  of .    (P)  Heaney     979 

Fireworks;  Composition  tor  Sparkling -.     (P)  Bishop 276 

Fisli  and   Fish   Refuse ;    Treatment   of  ,  and  Apparatus 

therefor.     (P)  Uelnttre 555 

Livers.  Extracticm  of  Oil  from .     (P)  Hamilton 1403 

Oils.     See  under  0\\^. 

-Powder;  Manufacture  of .     (P)  Schiifer   it24 

Reducing  or  Rendering .     (P)  Edson 1238 

-Waste:  Apparatus  for  Reducing  or  Rendering .     (P) 

Haddan.    From  Edson 262 

-Waste;    Obtaining   Congealable  Gelatin-yieldable    Sub- 
stance from .     (PI  Haddan.    From  Edson 857 

Flash-Light  Cartridge.    (P)  Rendschmidt 873 

Cartridge  for  Pliotography.     (P)  Krebs.    From  "Photo 

chemische  Fabrik  Helios  " 1348 

Machine.    ( P)  Bigelow 689 

Flask    (or   Determination   of   Carbon    in     Iron    and    Steel. 

(Kleine)  1097 

For  Gas  Analysis.    (Wohl) 1  tl2,  HKi 

Flavone,  3.3.4'-Tribydroxy .    See  under  D.vestuffs. 

Tetrahydroxy.    See  under  Dyestufts. 

Flax  Shives  :  Are  they  Wood}'  Fibre  ?    (Councler) 63 

Flesh.    See  under  Foods. 

Floats  for  Steam  or  Water  Traps.    ( P)  Patton g-'s 

in  Burettes;  Use  of .     (Kreitling) -rj- 

Flcor-Coverings.     (P)  Zscbiedrieb 91S 

Composition  for  Manufacture  of. .    (P)  Thane 1286 

Flour;  Ageing  ;uid  Bleaching .     (P)  Andrews 421,717 

I'Voni    Grinding   by    Millstones   and  Rollers  Compared. 

(Lindetl  62 

Manufacture  of from  Sweet  Potatoes.    (P)  Straus...    633 

Moist  Gluten  in .    (,Vrpin) 1417,1560 

Flowers   and    Foliage;    Stiffening   Material    for .      (P) 

Rochet  and  Girandeau .J05 

DualOdoursof .    (O'Brien)  1244 

Fluids  and  Solids :  Apparatus  for  Mixing .    (P) 1019 

Atqiaratus  for  Electrically  Dispersing .     (P)  Cooley..     341 

Apparatus  for  Extraction  of .     (P)  Schwerin !...  1335 

For  Promoting  Combustion.     (P)  Battistini 90s 

Safety  Taps,  &e.,  for  Intlammable .    (P)  Timar 326 

See  atsit  Liquids. 

Fluoresceins.    See  under  DyestufFs. 

Fluorides  as  Butter  Preservatives,  and   their  Influence   on 

Digestion.    (Hehner) 92.3 

Fluorindines.    See  under  Dyestuffs. 

Fluorine  ;  Apparatus  for  Producing by  Electrolysis.    (P) 

Meslans ,3.->3 

Deteriiiiiiation  of .    (Count  Leiningen-Westerburg)  ..  1349 

In  Fluorides  :  Quant.  Determination  of .    (Biirk)....      72 

In  .Musts  and  Wines.    (Windisch) 6'> 

Salt;    Employment  of   Effront's  in  the    Distillerv 

(Just) .".     131 

Fluorspar  in  the  United  States.    (T.R.) 930 

Flux  for  Brazing.    (P)  Huth.    From  Pick 410 

Fluxing  and  .Separating  Compound.    (P)  Miller 802 

Fodder  ;  Beet-Leaves  for in  Germany.    (T.R.) 1117 

Rich  in  Sugar,  Manufacture  of  a .    (Pj  Steflen 1465 

See  also  under  IJattle-Food. 

Foods.     (Class  XVIII.) 62.  132, 1S2.  208.  360, -120,  492, 

538,  633,  716,  786, 869,  923.  !IS4,  103.5,  lOiKI.  1148,  1191, 
1241, 1290,  rm.  H07.  1461.  1548 

Apimratiis  for  Preserving .     (P)  Ellis 1149 

Apparatus  for  Sterilising .    (P)  Maussion 1465 

Al-seniein;  Report  of  Committee  on 94 

Beir/.oic  Acid  and  Alkali  Benzoatesin;  Detection  of . 

(UeBrevans)  75 

Brazilian  Customs  Regulations  a.s  to .    (T.R.) 441 

Cereal;  Preservation  of .     (P)  Wintou 1,549,1549 

Coal-Tar  D.vestulTs  in.  Use  ot .     (Winton) 1291 

Containing  Molasses,  and  Making  same ; 

(P)   Frascr    1090 

(P)  Schrader 1J48 
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FASE 

Vooiis—cont. 

D.tecliDiiof  Salii-vlic  Acidin .    (Tatfcl    1040 

Dcteriniimti.in  of  Traces  of  Metals  in .    (Mediciis  and 

Meliold) l-'S 

.    Extracts;  Obtainmeul  of .    (V)  Eiclielbaum 12-43 

From  Saccharine  Juices.    (Stclleii) ■-fill 

BydroKcii  Peroxide  as  ft  Preservative  of  .     (Jalilin- 

Gonnel) ■lao 

InBrazil.    (T.R.) 573,801 

Malted  Cereal .    (P)  Lippon 985 

PrL-panitions  from  Vegetable  Proteitl.     (Wintiten)  633 

Preparations;  Manufaclure  of .     (P)  Popper -192 

I'reservation  of ; 

( P)  Baker IS'Jl 

(P)  Kfett  and  Polel IWt 

(P)  Richter 38" 

(P)  deStiirler ^"3 

( P)  Maiiasse -'S** 

(P)  MCsziros "-69 

■    Sterilisation  of .    (P)  de  Bock 492 

■Pood-Prodncts ;  Manufacture  of ; 

(P)  Ayrcs 492 

(V\  Hioker 2fi9 

Drying  of .  and  Apjaratns  therelor.    (P)  Partridge...     7S(i 

See  nlsii  under  Alimentary.  Meat,  nnd  ()rg.anie  Bodies. 

foreign  Trade  of  the  United  Kingdom  for  UiOl.    (T.R.) 7.S 

ForinaldcliMh' ;  .\ction  of on  Starch.    (S.vnlcnski) 1341 

Apparatns  (or  Vaporising .    (P)  England    1350 

As  a  UfgcMt  f<ir  Phenols.     (Endemaini) 74 

Dehnte    Method   for    Detection   of    —  .    (Arnold   and 

Mentzel)  725 

Determination  of  — -.     (Pfatl)  1102 

Disinfecting  by  Me-ans  of .    (P)  Krell 133 

Formation  of from  Methyl  Alcohol.    (Glaessner)    i:J4« 

iSas  :  .\l)paratU8  for  Gener:rting   — : 

(  P)  Carman  and  Lawrence ^^70 

(P)  Mills.     Prnm  Taylor  and  Co I.'IS 

In  Foods.  Detection  of .    (Manget  and  Marion) 1351 

In     Solution  ;      Gravimetric     Determination     of     . 

( Vanino) 193 

Investigation  of (Rjiikow) 422 

Lamp.     (P)   Ktdin 870 

Manufacture  of  Solid .    (P)  (iroppler 63 

Methvl  Alcohol  in ;  Detection  and  Determination  of. 

(iluvk) 283 

Solid  Composition  containing .    ( P)  Groppler 10.36 

Formates  ;  Use  of in  Tissue  Printing.    (Scheurer) 473 

Formazylphenylketone.    See  under  Dyestutfs. 

Formic  Acid;  New  Synthesis  of .    (Moissan) 363 

Use  of in  Tissue  Printing.    (Scheurer) -172 

Formic  Aldehyde :  Composition   for   Producing    Vapours   of 

.    "(P)  Trillat 1036 

Formosa ;  Paper  Manufacture  in .    (T.K.) 372 

France  ;  Blast  Furnaces  in .    (T.R.)  1113 

Cattle-Food  and  Fertilizers  at  Pau.     (X.R.) 939 

Chemical  Industries  of  L.vons .     (T.R.) l.'ilO 

Chemiial  Manures  at  Cherbourg.     (T.R.) 938 

Clav-workiug  Industries  of (T.R.) 731 

Competition  of  Alcohol-Motors  in .    (T.R.) 513 

■Creosote  Imports  of  Bayonne.    (T.R.) 93* 

Currant  Wine  in .     (T.R.)  11153 

Duty  on  Liquid  Carbon  Dioxide  in .    (T.R.) 15RS 

Explosives  used  in  Mines  in .    (T.R.I  1312 

Exports  and  Imports  of,  1.899  1900.     (T.R.)  2S:i 

Gelatin  Factory  in .    (T.R) 82 

Indigo  and  Dvewood  Imports  of  Ha>Te.    (T.R.) 569 

Kaolin  at  La  Rochelle.     iT.R.) " 935 

■Law  on  Production  and  Sale  of  Sacc.iarin  in .    (T.R.)      801 

Modilications  of  the  Patent  Law  of .     (T.R.)  m7 

New  Sugar  Factories  in  —  .    (T.R.) 653 

OilTradeof in  Will.     (T.R.) 572 

Ores  of  Zinc  and  Jlangimese  at  Dunkirk.    (T.R.) 936 

Paper  Manufacture  in .    (T.R.) 

Peat  I'roduetion  of .     ( T.R. )  

Phosphates  and  Pyrites  at  Bayonne.     (T.U.) 

Phosph:ite  Deposits  in  the  Somme.     (T.R.)  

Pitch  and  Coal-lar  Imports  of  La  Rochelle.    (T.R.) 

Resin  at  Bayonne.     I  T.R.) 

Salts  Diity-Fi-ee  for  Industrial  Purposes  in .     (T.R.) . . 

Sails  for -Agriculture  Duty  Free  in .     (T.R.) 

Xilk  Industry  of .    (T.R.) 

.Sugar  Bounties  in .     (T.R.I 

Sugar  Industry  of  Dunkirk.    (T.R.) 

Sugar  Yield  of .    (T.R.I 

Sulphur    and   Copper   Sulphate    Imports   of    Bordeaux. 

(T.R.)  935 

Superphosphates  at  Tounay-Charente.     (T.R.)  flS8 

Superphosphates  and  Bones  at  La  Rochelle.     (T.R) 93S 

Tax  on  Products  with  a  Base  of  "  Industrial  Alcohol." 

( T  R.) 202 

Tradeof  Bordeaux  ill  11101.    (T.R) 0.33 

Transport  of  Compressed  erases  in .    (T.R.) 879 

Use  of  Partinium  in .     (T.R.) 80O 

Frits  for  Pottery  CTla7es;  Preparation  and  Behaviour  of  In- 
soluble  .    (Rix)  317 

Fruits:  Composition  for  Preserving .    (P)  Thorn 63-4 

Drying .  and  Apparatus.    (P)  Biittner  and  i^Ie.ver  . . . .  133 

Examination  of  Dried .    (Beythien  and  Bohrisch)  ...  786 
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Fruits— con  ^ 

Xatural  Occurrence  of  Boric  Acid  in .    (von  I.ipp- 

maun ) 869 

Preservation  of ; 

I  Pi  Bain  and  Hannay 786 

(P)  deSturler 493 

Fuel.     (Class  II.) 32.  108.  163.  24t.  395.  459.  538.  B97.  (iiU!.  761.  851. 

1105,  959.  1019.  1065.  1126,  117S,  1235. 1267.  1332.  1386.  1 445.  152.1 

Puel :  Apparatus  for  Generating  Oil .    (P)  Dye 106S 

Apparatus  for  Injecting  Fluid  into .    (P)  Naef 33 

Apparatus  for  Preparing  Fibrous  Materials  for .    (P) 

Appanitus  for  Spraying  and  Burning  Liquid  .    (P) 

Kohler 

Application  of  CJaseous in  Kilns.    (P)  Crosland 

.■\rsenic  in  ;  Report  of  Committee  on 

Artilicial;  Adhesive  Composition  for  Use  in  the  Manufac- 
ture of .    (P)  Charles 

Artilicial:    .\gglutinant  Composition  for .    (P)    Soc. 

Georges  Cimrles  and  ihiriiuanJ 

Artilicial  ;  Apjiaratus  for  .Manufacture  of .     (P)  Star 

I'ateut  Fuel  Co.  and  Heath 1323 

Artificial;    Briquettes  or  Blocks  of (P)  .lohnson. 

l?i-jm  North  American  F'uel  Co lo20 

Artilicial;  Cementing  Agent  for .    (P)  deVulitch 1146 

Artificial ;  Manufacture  of : 

(P)  Berntrop  and  van  Hulscbosch 1323 

(P)  ChaiUy 600 

(  P)  Costerton 830 

( P)  Coulson l^iSS 

(P)  Dallas 1128 

(P)  Davis 1067 

(P)  de  :iIiclieronx l.';2b 

( P)  Edison 1067 

(P)  Harris 1270 

(P)  Hecking 1126 

(P)  Hotrmim 1179 

(P)  llol-ies 132S 

(P)  Jousset  and  McKay 69B 

<P)  Ki.neman 1323,1323 

(P)  Lcf*vii>  and  Blum 1525 

IP)  Peakes 7o3 

(P)  Rieker HSO 

(P)  Schild 1323 

(P)  Siuiiins 1526 

<Pi  Sprinrborn 245 

(P)  steincr 600 

(P)  Thomas .■...  10G7 

(P)  Tucker  and  Corv 439 

(P)  Yousljaslietl 410 

Calorimeter ;  Simple  Form  of .    ( P)  Darling 927 

Coke  Manufacture  from  Compressed .    (Darby) 761 

Combustion  of  Fine .    (P)  Fenner 963 

Combustion  of in  Fui-naees.    ( P)  Bormann 112G 

Dust;    .Apparatus   for   Feeding  and   Burning  .    (P) 

ISrookes.    From  Bradley 1321 

For  Coke  Ovens ;  .\pparatus  for  Compressing  .    (P) 

Thompson.    From  Darby 1226 

For  Furnaces,  ic. ;  Treatment  of .    (P)  Lake.    From 

Battistini  and  others 762 

Furnaces  for   Burning  Dust  .     (P;  Brookes.     From 

Bradley 1126 

Fusibilityof  the  Ashesof .  (Lt-;ChatelierandChantepie)     459 

liascous;  for  Explosion  Motors.     (P)  Moruu 1*47 

Incre.asing  the  Heating  Value  of .     (Pi  Stockmonu. . .      33 

Ijiquid;  App.iratus  for  Mixing .     (P)   Practorius 109 

Liquid  ;  Apparatus  for  Sm-aymg .     (P)   Power 961 

Liquid ;  Apiianitus  for  Using  Petroleum  and  other  . 

(P)  Meissuer  .and  Richter 702 

Liquid ;  Exempt  from  Dnty  in  Ceylon.    (T.R.) 1110 

Liquid ;  for  Explosion  Motors.     (P)  Pampc  and  Trolle  1389 

Liquid  for  Sp-inkling  over  .     (P)    Livingstone    and 

Vandercook 1327 

Liquid  ;  Gasifler  for .    ( P)  Roseiuhal 1523 

Liouid:    Heating    Devices     for    Use     with    .      (P) 

"  Scherding 33(i 

MieroOrgaiiisms from  the  Fossil .     (Ri'Oiiult) 727 

Oil- ;  .^.pparatus  for  Burning .     (P)  Renny 1269 

Oil- :  Use  of in  the  United  States.    (T.R.) 509. 1043 

Peat ;  Manufacture  of .    (P)  Kellond 1526 

Powdered for  Boili'r  Furnaces liil'.> 

production  of from  Refuse.     (P)  Jones 631 

Treatment   of  anil  Recovery  of  By-Products.     (P) 

Xaef 33 

Treatment  of  Bituminous .    (P)  Naef 459 

Waterproof  Artilicial  ;  JIanufacture  of .    (P)  Bartlctt  1326 

See  a'so  under  Briquettes. 
See  also  under  Conibustihles. 

Fuel-Briquettes;  Mauufactnre  of in  Germany.    (T.R.I..  1201. 

1478 

Fuller's   Earth  in  the  United  States;    Production    of . 

(T.R.) :  ni;i 

Earth  ;  Preparation  of .    (P)  McKerrow 533 

Fulminating  Compositions;  Non-Sensitive .    (P)  Hirteu- 

berger,  &c.  vorm.  Keller  and  Co 1 172 

Fulminates  ;  Preparation  of .    ( Angelico) 27i> 

Fumeg;    Apparatus    for   Condensing  Sulphurous  .     (P) 

Webb  and  others 2.VJ 

Fume-Arrester .    (P)  Gilliland 1331 
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Fumes  from  Snifltiii)?  Fiirniices  :  Apparatus  for  RccoveriuK 

Miuerals  from .    ( 1')  I.ee 1030 

Fumi?ator  tor  DifTusinK  Autiseptics,  &c.    (P)  Fleming 1>85 

FmiKi ;  Composition  of  Edilik' .    (Zega) 2(i8 

Furnaces;  Apparatus  for  IJni-hing  Liquid  Fuel  in .    (P) 

Byson 7f)2 

Appari^tus  for  Chai'sing.  itc.    (P)   Bleckly  nnil  otlicrs 1226 

Apparatus  for  1  ncrt'asnig  Combustion  in  Boiler .    (P) 

Apsey ieo 

Assayer's ; 

(P)  Calkins l!18, 1538 

(P)  Loncrgeii  ulnl  CalKms 618 

Blast : 

(P)  Hertrand 977 

(P)  Herrick !I1G 

(P)  Stapf 182 

Blast- :    Ore-dust   consuming    .     (P)    J^'orcross   and 

Jli  tchell 977 

Blast ;  Use  of ,  in  Gireat  Britam.    (T.R.l 1478 

Brass-founders' MeltiuK .     ( P)  Weatlicrhead 48;i 

Charcoal :     (P)  l.aurenius 1388 

Couibined     Metalhirjcic   ,    and    Precipitulnig   Water 

Tank.     (P)    Bryan 14iil 

Consumption  of  Sninke.  and  l*roduction  of  Forced  Dniu^lit 

in .     (P)  Hamilton «0 

Copper-snieltinjf .     (P)  Mitchell 4H'i 

Cupellat.on .     (P)  Laird 1030 

Cupola .     (P)   Bachcr 1538 

Electric : 

(P)  Carr 792 

( P)  Conlcy 023 

(P)  Contardo 2i.l 

( P)  Duff  and  The  United  Alkali  Co C97 

(P)  Morani 852 

(P)  Parker 1129 

(P)  Shade 1541 

(P)  Taybr 1H3 

Electric  ,  and    Production  of  Chemicals  therein.  (P) 

Brewer.    From  Taylor 3.53 

Electric for  (Tiass-uiakiu!?.    (P)  Luhne 773 

Electric for  tJlass  Manufacture.     (P)  Voelker 11.3it 

Electric  for    Heatinir    In    a  Predetermined  Degree. 

(P)  Grobet : 4«0 

Electric for  Metallurgy  of  Iron  and  its  Compounds. 

(Pl  JIarmet 1459 

Electric  - —  for  the  Laboratory 792 

Electric  Oscillating .     (P)  Imray.    From  La  Soci^ttS 

Bl('Ctro-Me'allur;;i(jue 915 

Electric  Smelting .    (P)  Weber 10S8 

Electric  with  Moving  Electrode.    (P)  SocWte  Elec- 

trique-Metallurfjifiue 1459 

Electrical  ■ ,  and    Producing  Chemicals  therein.    (P) 

Brewer.    From  Taylor 1283 

Fine-fuel : 

( P)  Fenner 062 

(P)  Herzberg 962 

For  Burning  Refuse.    (P)  Heenan  460,403 

,,    Bricks.     (P)  Swift 860 

„    Burning  Cement.    {V)  Seumenieht 860 

„    Burning  Dust-Puel.    (P)  Brookes.    From  Bradley...  1126 

..    Burnini;  I.i(ivnd  Fuel.     (P)Bovle 905 

..     liilrnint'Naiilithii  Ki'sidno.     (P)  Spiegel 330 

..    Burning- On- Blocks.    (P)  Cirondal 1081 

..    t.'oking  Peat.ic.    (P)Boult.    From  Ziegler 1127 

„    Conversion  of  Metallic  Oiide  into  Metal.    (P)  Fyfe  . .  1333 
.,    Converting   Cast-iron    into   Steel.       (P)     Harrison. 

From  Standard  Car  Wheel  Oo 976 

„    Destroying  Ui'fnse.    (Pj  Marks.    From  La  Comp.  de 

Travaux  Sanitaires    361 

,.    Generating  and  Burning  Od-Uas.    (P)  Gearing 963 

„    Gla-ss-makuig.    (P)  Brooke 914 

„    Heating  and  .Melting  Iron.    (P)  Gantt 1400 

,.    Heating  Annealing  Boxes.  4c.  (P)  McKenna  Whitelev    400 

,.    Heating  Asphalt.     (P)  Montupet 1390 

„    Heating.Dnlls,  &c.    (P)   Laird 350 

„    Heating  or  Smelting  Jlctals.     (P)  Hewitt 776 

„    Laboratory  V.*^e :  Electric  Resistance  Magnesia  Cru- 
cible   .    ( Howe) 69 

„    Liquid  Fuel.    (P)  Lindenianu 331 

,,    Liquid  Hydrocarlions.     (P)  Clubbe  and  Southey 33 

„    Manufacture  of  Calcium  Carbide  and  Melting  Metals. 

(P)  Ward,  and  the  International  Oil  Furnace  Co.  . .     461 

.,    Manufacture  of  l{ed-Lead.   IP)  Gabel  and  Keains 356 

,.    Melting  Metals.     (H)   Bos.ihardt 015 

,.    Producing  Metals  and  Alloys.     (P)  Keller 354 

.,    Production  of  Zinc.     (P)  (louvers  and  de  Saiilles 620 

,.    Reducing  Ores,  ,te.    (P)  Lake.    From  Schupmann  ...  1536 

„    Refining  Lead  and  Xinc  Fume.     (P)  Bartletl 351 

„    Roastimf  Ores  : 

fP)  Beam  and  Bailey 48,^ 

(P)  Cappeau .IS3 

(P)  Hopper 1142 

(P)  .laclilimc 1142 

(P)  Konemau 1538 

(PI  Uobirts 1081 

iP)  Sheedy  and  lies )4(ll 

For  Separation  of  Zinc  from  Ores .    (P)  Sebillot 1333 

..    Sterilising  Air.     (P)  Ross 1150 

,.     Ti-ealing  Manganese  Steel  and  other  Metals.    (P) 

Hadlleld.     From  Hibbiird ,    4io 

„    Treating  Ores  eoiiiaininsr  Quicksilver.   (P)  F'llzgeralii    620 

.,    Treating  Precious  Metals  and  Ores.    (P)  Laird I23 

.,    Treatment  of  Sletals,  ic.    (P)  Shadforth 1386 


PAGE 

Furnaces— (voi^. 

For  Vaporising  ('"inbnstible  Liquids.    (P)  Laurent 1525 

For  Vertical  BoiierM,  Br.^wcrs' Coppers,  &c.    (  P)  Courts...  1.524 
Fusion  of  Metallic   Masses  by    Flame-.let.  applicab'e  to 

— — .     (P)  Boult.     t-roin  Coln-Miiseiier  Bergwerks  ...  1029 

Gas for  Steam  Boilers.  &c.     (Pl  Dult  and  others 905 

(Tenerator  or  Regenerative .    (P)  Boarlev 331 

Glass .    (P)  Putaliaz 971 

Glass-making .     (P)  Gobbe 77.3. 

(Jlaxc-niclling .     (P)  Romer  and  Schmidheiny 347 

Heating .     (P)  Baker 852 

Healiu'.' Blast  for .    (P)  Naef liri;!- 

Hol-Rlast  • — -.     (P)  Bradford 1141 

Improved : 

(P)  Bergneth 1226 

( P)  Gallagher 962 

(P)  Lake.    From  the  American  Furnace  Co 1020 

(P)  Lewellen 1324 

(P)  Loeser 1524 

( H)  McClave 905 

(P)  Miller K52 

(P)  Murphy  1524 

(Pj  Monleith 12nS 

(P)  Peasley 962 

( P)  Reagan 1324 

(P)  Roberts 1226 

( P )  Strauss ,S52 

IP)  Stubblebiue IMS 

( P)  Taylor .597 

IP)  Wiikely .599 

( P)   Ward .590 

(P)  Weber,  jun 331 

Tn  which  Gas  is  used     (P)   Thompson .597 

Liningfor .    (P)  Knox 140i> 

.Mechanical  Calcining  or  Roasting  .     (P)  Down  and 

Godfrey 1029 

Melting : 

IP)  Cartland 330 

I  pj  ( :iiarlier 350 

I P)  Schwartz I2i4. 

Metallurgical  : 

(P)  Corrigan \KV* 

(P)   Himter 977 

(P)  Stnbblebine 977 

MulTie for  Assaying.    (P)  Batchelder 1.557 

Muffle for  Glass.    (P)  Geille ITiO 

^Mnltle- :  Improved .    (P)  Oom'ers  and  de  Saulles 1525 

Open-Hearth for  Steel.     (P)  Saniter  and  Smith 1141 

Oprii-Hi'arth  Steel ,  in  Great  Britain.     (T.It.) 1113 

(ln-R(nistiiiir .     (P)  Merton 977 

( iM-illating  Electric .    (P)  Heroult 12,37 

Portable  Oil.    IP)  Ward 4<;2 

Frnmoting  Combustion  in .    (P)  Albrecht   12fiK 

Quicksilver .    (P)  Scott 077 

Recuperative;  and  Gas-producer  combined.    (P)  Maskrey  1333 

Reduction .     ( P)  Vosbui-gh 163S 

Refuse  Destructor .     IP)  Willshearaud  Amos 361 

Regenerative .    (P)  Drake 1;JSS 

Regulator  for  Oil-lmrning .    (P)  Parfltt 162 

Retort .    (P)  Laird 122.61s 

Retort  Gas — .    (P)  Bredel 1324 

Reverheratory  Smelting .    (P)  Nevegold 863 

Revolving  Electrical  .    (P)  Maxim 1069 

Roasting .    (P)  Klepetko  and  Evans 1185 

Rotary  for  Treating  Ores.    (P)  Hardiiigham.    Fi-oni 

Davey 122 

Smelting ; 

(P)  Auman 775 

(P)  Laird 176 

(P)  Laughlin 11.3* 

IP)  Mitchell 775 

(P)  Spies 3.50 

Smelting;  Fume  Arrester  for .    (P)  Gilliland 133+ 

Smelting;  Vtilisimt  Waste  Heat  from .    (P)  Brown..  11S5. 

1 400 

Spelter .    (P)  Ash 97* 

Siassano*s  Electric .    (Lucchini) lit! 

Terminal  for  Electric  - — .    (P)  Acheson 962 

Vtilisation  of  Heat  from .    (P)  Naef I020 

Working  of  Blast .    (P)  Rader  and  Smeeth 482 

Zinc .    (P)  Wethcrhill Uoi 

.Vtr  n/go  under  Crucibles  and  MulUes. 
.sVt-  also  under  Kilns  and  Ovens. 

Furnace-Dust;  Examination  of .    (Schneider) 1474 

F'usel  Oil.    See  under  Oils. 

Fuses  for  Armour-piercing  Projectiles.    (P)  Maxim Ills 


Galactose  ;  .New  Base  derived  from .    (Rous) 1418 

Separation  of ■  from  Glucose.     (Thom;is)  491 

Gallic  Acid  in  Tanning  Materials :  Detection  and  Determina- 
tion of .     (Spica) 2S1 

Acid;  Manufacture  of .     (P)  Heinemann 415 

Gallocyanines.    See  under  DyestulTs. 

Leuco-.    See  under  DyestufTs,  Oxazine. 
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Oalvaiiising  Apparatus.    (P)  Ileathliild 1187 

GarbaRC;  Apparatus  for  Cooking .    (F)  Wheelwright....  1285 

Apimi-ntus  fur  TreatiuK  — .     (P)  Wilson 1293 

Treutment  of .  and  Apuaratua  theralor.    (P)  Wilsorr.  12H2 

Garilon  Pany  at  Seaforth  Hall 052 

Gardenia  uil.    .SVe  under  Oils. 

Garhwal  ;  .Mineral  Deposits  of .     (T.R.) 146 

<3as.    (Class  II.) »>,  108,  Ita.  24t. :W(!,  :iii5, 4.W,  538,  5»7, 

IJ'J6,  701,851,UU5.  way,  1U1»,  10S5,  1126,  117  8,  1225,  12B7,  1S22. 

13.%,  1445,  1524 

Acctvlene  and  other  ;  .\ppar;itus  for  Generating .     (P) 

Heniler 109 

Acetylene   and    other;    Apparatus    for   Generating    and 

Storing,  &e.     (P)  Powers  :.nd  others 34 

Acetylene- ;  .\r»i>ai'atus  lor  Generating : 

(P)  Adolfsson 743 

(P)   Allaire 139U 

<  H)  Anilerson 1524 

(P)  HHillvandChnnvin 1447 

(P)   Birnard 1527 

<P)  liazley 765 

(P)  Keck  and  Houian 1-325 

(P)  liishop 762,763 

(P)  Bjornrud 604 

< P)  Konnefis 1447 

<P)  BournonviUc 152U 

(P)  Hryan 465 

(P»  Bueher 8&S 

(P)   Buckley  and  Phmney U63 

(P)  Bueg 1129 

<P)  Burgess 109 

(P)  Taldwell 604, 1227 

-<P)  Charbeneau 1270 

(P)  Charlon 1389 

<P)  ClarkandBone 109 

<P)  Clopton 605 

•(P)  Colomy 464 

(PI  Cook 1227 

(Pi  Co/.'ns 465 

(P)   Dirgie 1416,1524 

•<P)  Dargue 34 

(P)  Uavis 963,1128 

(P)  de  Thiersant  and  Coulson 461 

<P|  Uickerson 604,605 

(P)  Dimniick 464 

iV)  Dolan 603 

(PI  Doman  and  BuUas 1067 

(P)  Drake 605 

-(P)  Duucombe 1527 

<P)  Edwards 9C3 

(P)  Einstein 605,  909, 1270 

(P)  Erk  61:5 

■(P)  Falkenxyalde 764 

(P)  Fuert  and  Martin 332 

(P)  Foster  and  llacknsick 461 

<P|  Gilgan 1179 

(P)  Guiffue.    From  BorrcII,\  1323 

<P)  Gustafsson 604 

<P)  Hamm  and  Mosher 1069 

<P)  Harris 332,465,1069 

(P)  Heaton  and  W'orthley 164 

<P)  Hendler 465 

(P)  Henley 1527 

<P)  Homau 1627 

<P)  Irish 1527 

(P)  Jorat 1447 

(P)  Julien 1447 

(P)  Karit 1129 

(P)  Keith   1-269 

(P)  Keller  and  Knappich 851 

(P)  Kincaid 1069 

(P)  Klinger 1067 

>(P)  Lamhourne  and  Wood 599 

<P)  Landauer 1389 

<P)  Laiton 1326 

<P)  Dedrn %2, 1324 

<P)  Lepine 397 

(P)  Lewis 764 

(Pi  Lockerbie  and  Wilkinson  and  Brand 961 

(P)  Long 763 

iP)  l.ostield 907 

( P)  Loyer 1325 

(P)  Mackenzie I.i27 

(P)  Macknsick 604 

(P)  Macquet 1067 

(P)  Marchand la90 

(P)  Jlerrill  and  Hickman 764 

<P)  Metcalf 1270 

<P)  Meydenbaner 397 

(P)  Mohrer  and  Hopp 699 

<P)  Montcl 763,1069 

(P)  Mosher 909,  1069 

■(P)  Mosher  and  Uaniiu 465 

(P)  Moussette 699 

( P)  Myers 604 

(PI  Newlin  and  Mathisen 1180 

(PI  Xouzaret 699 

(PI  O'Brien.    From  Wagner 34 

(P)  Patakv 1021,1389 

<P)  Perkins 1069 

(PI  QuistandBain 909 

>(P)  Hansford.    From  La  Cie.   Uuiierselle  d'Acety- 

lene 962 
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Acetylene- :  .Apparatus  for  Generating--co«^ 

(PI  Rauthmell Si. 243 

(P)  Ray 1129 

( P)   Reynolds 605, 1325 

(P)  Roscnbluth 0(11! 

(P)   Ross 465.1269 

(P)   Rcupioz 1389 

(Pi  St.  L.  McGinn 6(15 

(P)  Salisbury 601 

(PI  Sebelle 464 

(P)  Shackleton  and  Ross 109 

(P)  Simonson 60.'> 

(PI  Sims 1067 

(P)  Smith 1269,1324 

(Pi  Soderberg  1069 

( P)  Stephenson 463 

( P)  Steyens «)5 

(P)  Tejada H(I7 

(P)  Thiersant 1226 

(  P)  Towne  and  Clougli 604 

(PI  Treichler 9(17 

(PI  yau  Praag  1069 

(P)  Washburn 698 

(P)  Weeks 9C9,  1127 

(P)  Weil  and  Evans 6(14 

(P)  Williamson 7(io 

(P)  Winch 1069 

(P)  Windham 1067 

(P)  Wood 765 

(PI  Yancey 699 

Acetylene- ;  .\pparatus  for  Geneniting  and  Storing : 

( P)  Anderson 163 

(PI  Jack .')97 

(PI   Kiiisey  and  others 397 

(PJ  Mcintosh 333 

Apparatus  for  Generating ;  Report  on 638 

.\pparatus  for  Purifying : 

(PI  B(dlier and  Maquenne 1388 

(P)  Freeman 1128 

(P)  McNally 1388 

(PI  WiUiamsou 606 

Carbidi-    Feed    Mechanism   for  Proilucir.ic  .    (P) 

Collin  and  Nicholls 639 

ComiKiinid  for  Purifying .    (P)  BuUier  and  Ma- 

tpienue 1388 

(Conipressed)  Lighting  System.    (P)  Toltx  and  Lip- 

schutz 397 

Decomposition  of during  Combustion,     ((iaud)  ..     396 

Feeding  lleviei-  for  Generating  Apparatus.   (P)  Brodin 

and  Selnp.l.r 907 

In  Buenos  Avres.     (T.R.) 648 

Lighting  by .    (P)  Slrathy  and  Riley 763 

Locking  Device  for  Generators  of .    (P)  (^ompton.    764 

Manufacture  of .    (P)  Forbes 599 

Purification  of : 

(P)  Burgess 243,963 

( Keppelerl 1386 

Purifiers  for .     (P)  Giles 332 

Standards  adojjted  for  Apparatus  fi>r liiBo 

Analysis  of ,  by  Means  of  Flasks.    (Wolil) 1412, 1413 

And  Air ;  Apparatus  for  Mixing ; 

(P)  Broichgans 1324 

(P)  Seymour 906,1178 

.And  Air;  Apparatus  for  Mixing  and  Supplying .    (P) 

Burrows 603 

.\nd  .\ir  ;  Production  of  a  Mixture  of ,  and  Apparatus 

therefor.     (P)  Lake.    From  Selas 961 

And  Water ;  Separator  for .     (P)  Neely 463 

Apparatus  for  Compressing,  Cooling,  &e. .    (P)  Naef. .  1126 

Apparatus  for  Condensing .    (P)  Carpenter 1521 

Apparatus    for    Densifying    and    Exhausting  ■ — -.      (P) 

Scholl 329 

Apparatus  for  Generating  — —  ; 

( PI  Bauke  and  Fuchs 1446 

(P)  de  Blanitza  and  Herard 961 

(P)  Faulkner 1128,  112S 

(P)  Isbell 3.'54 

(P)   Keith   1269 

(Pi  Knnnner. ...   6011 

(P)   Luther 127(1 

(P)  Miller 1021 

(P)  Kadcliffe 109 

(PI  Ries.serg 1138 

(Pi  Ross 1369 

(  Pi  Steele 1326 

.\nparatus  for  Generating,  Purifying,  and    Storing 

(Pi  Wliitlield 

Apparatus  for  Producing ,  from  Peat,  &c.    (P)  Meni- 

lield  and  Checkley 

Apparatus  for  Measuring  and  Mixing .    (P)  Boistelle. 

Apparatus  for  Proportioning  and  Jlixing .    (P)  Petti- 
bone  832 

Apparatus  for  Purifying : 

(P)  Chandler 906 

(P)  Doman  and  BuUas 1127 

(P)  Donohue 852 

(P)  Humphrey. . .  ■ 1322 

( P)  Milbouriie 599 

(P)  Smirh-RewseaudCoates 762 

Apparatus  for  Samplinir .    ( T,ester) 386 

Apparatus  for  Saturating  Liquids  with .     (P)  Weis 

and  Anderson 408 
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Apparatus  for  Seimratinc  and  Recovering  Elements  of 

Srixed .    (I>)  Mazja 1126 

ApiMratus    for    Separatioii    Impurities    from  .       (P) 

VVinand 1523 

Apparatus  for  SulijpctiuK to  High-tension  Di.scliarges. 

(P)  Bradley  and  Lovejoy 1335 

Aj)paratus  for  Treating  Liquids  with : 

(P)  Vosmaer  and  others 1202 

( P)  Vosmaer  and  Lebret 1523 

Appaiatus  for  M'ashitip .     (P)  Theisen 1322 

Ai»pnratus  for  Washing  and  Scrubbing.    (P)  Holmes  and 

Cameron 1524 

Blast -Furnace- ;  Apparatus  for  Cooling  and  Cleansing . 

(P)  Thwaite 352 

lila-st-Furnace- ;  Ajjpai-atus  for  Purification  of .    (P) 

Brookes.     From  'I'lu'  Deutsch-Luxetnburgischc  Berg- 

werks-und  Hutten  Akl ini-tii'S 1333 

Blast- Furnace- ;   Process  and  Apparatus  for  Cleaning . 

(P)  Clemang 906 

Blast-Furnace- ;  Removing  Dust  from .     (P)  Pilsner.     177 

Hlast-Furnace-;  Utdisationof in  Austria.    (T.R.)...     730 

Carbnretted-hydrogen- ;  .Apparatus  for  Manufacture  of , 

( P)  Van  Steenbergh . . ; 764 

Charging   Compartments   with   .       (P)    Moore  and 

Martin 870 

Coal- :  Condensation  of .     (Colman) i*05 

Coal- ;  Jlodem  Competitors  with .     (P)  Leconite 9.'i9 

Combustion;  Desulphurisinir .     (P)  Pollacsck 1446 

("oni|)ound  for  Purifying .     (P)  Blackmoro (ill3 

Compression.  Expansion  and  Liquefaction  of .      (P) 

.Joly !H)1 

Compressed  ;  Transport  of ,  in  France.    (T.R.) Ht'J 

Containers  for  Liquefied  or  Compressed .    (P)  Read..    iH4 

Cooling  and  Liquefaction  of .and  Separation  of  Oxygen 

and  Mtrogen.     (P)  Strong 34r> 

Device  for  Detecting .  for  Attacliing  to  Miners'  Lamps. 

(P)  Mackie em 

Device  for  Heating .    (P)  Bowman 590 

Direct  rtilisulioii  of  Ih-at  of  W:ist. .     (P)  Heiiizerlirg  1020 

Knrichroint  of,  and  Means  then-for.     (P)  Ilartridge I(i.i 

Enrichment  of with  Benzol.     {L"conitnt lOiO 

Explosion  Limits  of  Combustible  —  ,  with  .Air.    (Kitueri    305 

Explosive .  for  Extenoiuatiug  Vermin.    (P)  Leybold  .    270 

Explosive  Mixtures  of .    (Bunle) 32 

Extraction  of  Cyanides  from .    (Guillet) 1021: 

Filter  for . '(P)  Harris 1324 

For  Driving  Gas  Engines ;  Rapid  Prcduetiou  of .    (P) 

WinanU 117S 

For  Heating,  ic.  from  Alcohol  and  Hydrocarbons.    (P) 

Pampe  and  Trolle 1447 

From   Waste-Liquors   of   Cellulose    Factories.      (Besem- 

feldcr) 1192 

From  Wood  for  Use  in  Manufacture  of  Steel.    ( Douglas)  .    SOU 
Furnace-:  Apparatus  for  more  Complete  Combustion  of 

.     (P)  PhilliiisandGodden 400 

Furnace- :    Apparatus    for   Separating    and    Recoveriijg 

Ai senic  Fumes  from .     (P)  Stone 1.305 

Furnace-;  Desulphurising.     (P)  Pollaczek 1270 

Furnace-;  Purification  of ,  for  Drying  Malt,  ic.    (P) 

Beaven 2t:s 

Heating  and  Lighting  Power  of .  in  Relation  to  lucan- 

descence  Mantles.    (Russell  and  White) 1020 

High-Pressure  :     Obtainment   of   — .       (P)    Sale   and 

Onslow 851 

In  Gas-Producers;  Production  and  I'se  of .    (H)  Nacf    244 

In  Gaseous  Mixtures;  Apparatus  for  Measuring  the  Con- 
stituent   —  .    (P)  Oving 1147 

Influence  of  Radio-Active  Substances  on  Lumin(?scence  of 

.    (de  Hemptinne) 113 

Inhalable :  A|)paratus  for  Supplying  Pure .    (P)  Abel. 

From  Sauerstotfe-Fahrik 361 

Lignite ;  Firing  Pottery  Kilns  with .    ( Baier) 244 

Liquefaction  of .     (P)  Joly  and  Riehard»on 13S6 

Liquefaction  of,  and  Cooling  by  Means  of  same.    (P)  Place  1322 

Liquefied :  Manipulating .in  Sealed  Tubes.    (Moissan)    S7H 

Liquid ;  Vessel  for  Holding  and  Shipping .    (P)  Place  1322 

Manufacture  of ; 

(P)  Clark.    From  Goldschinid 061 

(P)  Dibdin  and  Woltereck 1127 

(P)  Godwin,  Keil, and Doiigall 007 

(P)  Harris 1447 

(P)  Hayes 109 

(P)  Paul  andGundlack .'iSi 

(P)  Harris S.i4,598 

(P)  Isbell 1180 

(P)  Johnson.       From    Deutsche   Continental-Gas- 

(Tesellsehaft  and  Bneb .s.'jl 

(P)  Riideliffe 10!) 

(P)  Schniewind ;i:ii 

Manufacture  of ,  and  Apparatus  therefor : 

(P)  J^we (106 

(P)  Sehill i:i.23 

(P)  Wcstinghouse.    From  Knox ]06il 

Manufacture  of ,  under  Pressure.    (P)Leroy i.-,25 

Means   for  Causing    to   Move  in  Contact  with  Liquids, 

but  Opposite  Direction.    (P)  Theisen 004 

Means  for   Condensing  .     (P)    Allison.     From    The 

Smoke  Exterminator  Co 1226 

Means  for  Subjecting  .Matter  to  the  Action  of .     (PJ 

Xaef 173 

Method  and  Means  for  Dehydrating .      (P)  Lawton's 

Patents  and  Lawtou lg.3 
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Natural in  Iron  and  Steel  Works  in  the  United  States. 

(T.R.) 790 

Natural ,  in  Sussex.     ( Dnwson) 1225 

Natural ,  in  the  Central  United  States.    (T.R.) 64S 

Natural;  Production  of ,  in  the  United  States.    (T.R.)  1354 

Of  Ammonium   Sulphate  Manufaclure ;    Removing  HgS 

from 127T 

Of  Low  Calorific  Value  ;  Obtaining  Light  from .     (P) 

Chamberlain 1021 

Oil- ;  Aftoanitus  for  Generating ; 

(P)  Bayldon  and  Morriss 461 

(P)  Caton  and  Warring 1021 

(P)  Dempster U00,112» 

(P)  Killian 600- 

Apparatus  for  Mixing  Oil  and  Air,  and  Generating 

-.    (P)  Behm 1068- 

Production  of ; 

(P)  Colborn .397 

(P)  Hughes 1260 

:  for  Steel-making  in  Sweden.    (T.R.) 1420 

for  ^lanufaeture  of .     (P)  Schniewind 698 

Prc-hcating  and  Moistening  of  Fixed .    (P)  Webber..  1020 

Preventing  Leakage  of through  Walls  of  Retorts,  &e, 

(P)  Koppers 1127 

Producer-;   Gt Aeration  of  ,  and  Apparatus  therefor. 

( P)  Mills.    From  Taylor 53S> 

I'rodiiccr- ;  Treatment  of .      (P)  Dulf  and  the  United 

Alkali  Co 3* 

Production  and  Utilisation  of .    (P)  AVestiiighouse...     851 

Production  of — -,  from  Peat,  &c.      (P)    3lerrifield  and 

Chcckley 1021 

Pumps  Utr  Coiupri'ssing .    (P)  3Iurray 32t>' 

j  Piirilication  of : 

(P)  Brooke.s.    From" Steams 1524 

( P)  Humphrey   1226 

( P)  Ijencauchcz 1066 

(P)  Niuf 1021 

Purifying ,  and  .Vpparatus  therefor.     (  P)  .\bel.    From 

."^alt;!  r 332 

Rec('|)t;oIes  for  I  Compressed  or  LiqiU'Iied .     (Pj  Lange   1322 

Removal  of  Dust  tiom .    (P)  EUner 177 

Schilling's  .\pparatus   for    Determining  Sp.  Gr.  of , 

moililiert.     ( Fnunertz)  130 

Subjection  of ,  to  Hi;ili  Tension  Electrical  Discharges. 

(P)  Jlills,     From  The  Atuiosnhere  Prndiicls  Co 1282 

Thei-iiionieters  and  P.»  rometers.     (P)   llatlield 326 

Treating  Solids  with ,  in  Catalvli.al  Reactions.      (P) 

Naef 33 

Treatment  of  Materials  with  • .    (P/  Nacf 961 

Treatment  of  Solids  Willi .    (P)  Naef 1027 

Utilisation  of .for  Industrial  Purposes.     (P)  Thomp- 
son.   From  Darby 117s 

Utilising  the  Heat  contained  in  Waste .    (P)  Feeny. 

From  Abwarme-Kraftiunscliineii  Actienges 112T 

Vessel  for  Reception  of  High-Pressure  .     (P)  Lndwig.     761 

Water- and  Semi- Water  -        ;  ^Manufacture  of  .     (P) 

Kramers  and  Aarts 331 

Water- ;  .Apparatus  for  Generating .    (P)  Strache....  1021 

Water-,  in  the  London  Gas  Supply  :  Report  on 1268- 

U'ater-  :     Plant    for  Methane-Hydrogen  .    at   Sligo, 

Ireland.    (Tully) 1I7S- 

Water- ;  Production  of ; 

I P)  Kormann 163 

(P)  Fleischer 909 

Gas-Burners.    See  itndo*  Burners. 
Gas-Detector ; 

( P)  Freymaini  and  Tolman 60S 

(P)  Mackie OO.'!- 

-Generators.    (P)  Boult.    From  Chavanon.    (P) 598 

-Generator  and  Holder ;  -Automatic  Carbonic  Acid  . 

(Pi  Henderson  and  Clayton 132 

•tirneralor  for  Gas-Engines.    (P)  Bonds 600 

-Igniters; 

(P)  Eoult.    From  Lehmann  and  Schecle .332 

iPi  Hevs.    From  McGregor 697 

(Pi  Juhasz 332 

•Jets:  High- Power  Oxyhydrogen  Mixed  -     .    iP)  Locke   1388 
-Lighting   and    Gas-heating   Appliances;    Incaudescenee 

.    (P)  Hughes..... 962 

-Lighting;  Pressure  System  for  Incandescence  — .    (P) 

Scott  Snell 1170 

-Liquor.  Apparatus  for  freeing  Ammonia  from .    (P) 

A  bendroth I d2& 

-Liquor;  Ferrocyanide  formed  from .    (Doiiathl 51 

Gas-I'roducers ; 

(Pi  Crossley  and  Atkinson 13SS 

(Pi  Duff 6011 

IP)   Evans  and  KIcpetko 1068 

(P)  Herrck I  Otis,  U2S,  1128 

IP)  Herring 1020 

( P)  Hyatt 245 

)  P)    Inu*n,y.      From  La  Soci6te  .  ,  .  de  la  Vapeur 

SurchaulTec 851 

IPI  Johnson.    I'ram  Gcntv  and  others 697 

iPl  Kelly 1526 

)l'l  Mitchell 1626 

iP)  Mond 460.600 

IP)  -\aef 100 

1 1'  I  Oswald  and  Bowman 34 

(Pi  Smith  and  Wincott 762 

(PI  .Swindell 245 

I P I  Thomas  and  Pressor 16:1 
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Gas— con/, 

-Producer   and   Recuporative    Furnace   combined.      (P) 

Mnskrey 1333 

-Producer:  Apparatus  for .    (P)  Kemp-Welch 1-M6 

-Producers:  Efficiency  of  Wilson .    (Stead) 79 

-Pi'oducers  for  I'se  in  Heatinu;  Gas  Retorts.    (P)  Irving 

and  Gibbons 1415 

-Pumps.    Ste  uudir  Pumps. 
-Retorts.    See  under 'Retorts. 

-Tar  Uesiduum  ;  Treatment  of .    (P)  Lowe 1227 

-Water;    Arrangement    for   Treating .  continuously. 

( P)  Koppers 7G3 

Gaseous  Currents  :  Apparatus  for  Generating: .    (P)  Mallet    394 

Gaseous  Fluids ;  Treatment  of ,  with  Carbon  Dioiiide.    (P) 

Naef 1232 

Gasoline  Regrulalor  and  Carburetter  couibitied.    (Pt  Titus  ...    Cttl 

Gelatin  :  Action  of  Chromium  Compounds  on .     (X:imias)    I3.'?8 

Analysisof .    (.Muller)  874 

And  Gelose  in  Preserves.  Uetection  of ,    (Desuiouliere)  1157 

Factory  in  Fi-ance.    (T.R.) 82 

Hydrolysis  of .     (Fischer.  Levenc,  and  Aders) 713 

5Ianufacture  of .  from  IJones.     (P)  Hilbert 1405 

5Icchanical  Action  of on  Solids.     (Cuilletet) 408 

Obtaining  Liquids  which  Yield .    (P)  Edsou 265,082 

Gelatoses :  Neutral  Soluble  Silver  Compounds  of  .    (P) 

Imray.    From  the  Farb.  vorm.  Meister,  Lucius  und 

Briimng t!7 

Gelose  in  Preserves,  Detection  of .    (Desmouliere) 1157 

(iems.    See  under  Stones,  Precious 876 

Generator;  Electro-chemical .    (P)  Amwake 1143 

Gentian  Root :  Sugai"s  in  Powder  and  Extract  of .     ( Bour- 

quelot  and  Herissey ) 1553 

Gentianose,  Constitution  of .    (Bourquelot  and  Herissey)    1251 

Gentiobiose;  Action  of   Ferments  and  Beer  Yeast  on  . 

( Bouriiuelot  and  Herissey) 1251 

Crysiallised,  Preparation  and  Properties  of  .    (Bour- 
quelot and  Herissey) 1159 

Germanv:  Accumulator  Industry  of .    (T.R.) 1422 

.Vlcohol  Motors  in — -.    (T.R.) 1420 

Alcohol  Trust  in .    (T.R.) iilO 

-Vmmonia  and  Nitrate  of  Potash  in .    (T.R.) 1046 

Aniline  Dycstuffs  Esported  from  • .    (T.R.) KSCIi 

.Artificial  Clay  in .    (T.R.) 371 

Artificial  Leather  for .     (T.R.) 632 

Artilicial  versus  Natural  Indigo  in .    (T.R.) SO.  50<.t 

Beet  Leaves  for  Fodder  in (T.R.) 1117 

Beet-Suear -Acreage  of .     (T.R.) 940 

British  Candles  for  Stettin .    (T.R.) 733 

Carbolic  Acid  aud  Salicylic  Acid  Imported  by  Wurtemberg 

.    (T.R.) 84 

"Cartels,"  Syndicates  and  Rings  in .    (T.R) 1044 

Celluloid  Products  of ,    (T.R.) Sol 

Cement  Industry  of .    (T.R.)     1112 

Cement  Testing  in .    (T.R.) 120ii 

Cement  Trade  of .    (T.R.) 437 

Chemical  Industry  of .    (T.R.) loDo 

Colonial  Economic  Institute  in .    (T.R.) 'ttSa 

Costoms  Decision  on  Blue-straw  Cardboard.    (T.R.) 202 

Effect  of  Proposed  New  Tariff  in  — -.    (T.R.) 1044 

Flake  Graphite  in .    (T.R.) 1112 

Fuel  Briquettes,  .Manufacture  of .    (T.R.) 1201.1478 

Glove  Industry  in .    (T.R.) 116t 

Imports  and  Exports  of to  the  United  States.     (T.R.)    .568 

Imports  of  Tar,  Pitch,  and  Tallow  into .    (T.R.) 1202 

Indigo  ^lanufactm-e  in .    (T.R.) 1045 

Indigo  iVlarket  in for  1901.    (T.R.). .508 

Industrial  Dividends  in .    (T.R.) 1419 

■*  Inspection  of  Jleat  "  Law  in .    (T.R.) 514 

Institutions  for  Testing  Materials  in .     (T.R.) 1110 

Leather  Trade  in .    (T.R.) 1049 

Linoleum  Industry  in .     (T.R.) 4.38 

Match  Manuiactu're  in  Bavaria .    (T.K.) 735 

^ledicmes  and  Tax  on  Alcohol  in .    (T.R.) 1312 

Metallurgical  P.atents  in .     (T.R.) 1421 

Mine  Tiraljer  Preservation  in .    (T.R.) 1257 

Mineral  Production  of .     (T.R.) 729 

Mining  and  Metal  Industries  of in  1900.     (T.R.) 198 

Nickel  Mining  in  Silesia .     (T.R.) 292 

Ozone  for  Sterilising  Water  in .     (T.J{.) 441 

Paper  Industrj- of .    (T.R.) 1166 

Paper  Trade  of.  in  1901 .    (T.R.) 1052 

Patent  Law  Decision  in  ■ •.    (T.R.) S79 

Pateuts  in .    (T.R.) 1044 

Peat  Briquettes  in .     (T.R.) 730 

Petroleum  in .    (T.R.) 508.1256 

Potash  Industry  of .     (T.R.) 1046,1310 

Potash  Salts  Industry  of .    (T.R.) 1161 

Potato  Spirit.  Production  of .     (T.R.) 513 

Preparation  of  New  Cattle  Food  in .     I  T.R.) 1479 

Report  on  Chemical  Instruction  and  Industries  in  . 

(T.R.) .008 

Saccharin  in .    (T.R.) 1004 

Saccharin  Prohibition  Law  in .     (T.R ) 1167 

Salt  Trade  of  Dantzig .    (T.R.)... 1202 

Sawdust  for  Fuel  in .    (T.R.) 145 

Soap-Glue  and  Lined  Sheets  of  Paper  in .    (T.R.)  ....  1044 

Soap  Trade  in  Wurtemberg .    (T.R.) 82 

Soda  Industry  of in  1901.     (T.R.) 290 

Spirit  Industry  of .    (T.R.)  1051 

Sugar  Production  of .     (T.R.) 147.512,881,1050,1165 

Sugar  Production  and  the  Cartel  in .    (T.R.) 201 


PAOB 

Germany— con/. 

Sulphate  of  Copper  Required  in .    (T.R.) 1112 

Technical  Uses  of  Alcohol  in .    (T.R.) 538.  .572 

Trade  Statistics  of .    (T.R.) UOM 

Trusts  in  Wurtemberg .    (T.R.)  79 

Use  of  Copra  in  East  Prussia.     (T.R.) 1114 

Vinegar  Trade  in  Wurtemberg .    (T.R.I 83 

Zinc  Production  of  Silesia -.    (T.R.) SS0,1112 

Glace  Leather.    See  under  Leather. 

Glass.    (Class  Till.) 52, 117, 174,  255,  347,  WS.  477.  .5 19.  616, 

706,  773,  859. 1114,  971.  1027,  1U77, 1139.  1 183.  1232. 
127S,  1330,  1395,  1434,  1334. 
And  Hydraulic  Cements  :  Stiidu's  on  Zulkowski's  Theory 

of .     (Glaessneri 1395 

And  Hydraulic  Cements;    Zulkowski's   Theory  of  . 

(Glaessner) ." 701; 

Apparatusfor  delivering  Melted .    (P)  White.    From 

Foster. -yji 

.Apparatus  for  Manufacture  of .     (P)  .'juhue 77s 

Apparatus  for  Refining  and  Delivering .    (P)  Keyes.      8.59 

Appai-atus  for  Silvering .     (P)   Laval " 256 

Apparatus;    Sealing  VA'ires  into  .    (P)    Edison   and 

Clenci 3;j.'i 

Articles;  Apparatus  for  Manufacture  of .    (P)  Iiuray. 

From  Chambeis ',,    477 

.Articles:  Manufacture  of  Hiillow .    (I'j  Sievert 477 

Articles  of  Uniform  Weiirht  and  Capacity.    (P)  Ilildeand 

Kogler ". i:iii3 

Colouring  of .     ( P)  Scherhag m» 

Composition  for  Ruby .    ( P)  Zsigmondy 1027 

Composition  for  Use  as  a  Backing  for .    (P)  Stevens. .    707 

Defects  in .    (Jung) 174 

Dulling  of  Window .    (.Stoermer) 173 

Electric  Funiacc  for  making : 

(P)  Liihne 77a 

(P)  Voelker 1139 

Electrical  Manufacture  of .     ( P)  Voelker 971 

Extracting  Definite  Quantities  of  Jlolten from  Tanks, 

Ac.    (P)  Miller  and  The  Trades  Progress  Co 12152 

F'or  Water-Gaugo  Tulies.     (Krull)  549 

Framing  of .  (P)  Taluau  and  Scattergood 1027, 1027 

Fraininir  of by  Electro-deposition.    (P)  Scattergood.  1330 

Furnaces  for  Slanuiacture  of .     (P)  Geille 1330 

Industry ;  Improvements  in  the .    (Dralle  and  Dralle)      32 

Machine  for  Working .    (P)  Colburn 613,615 

Manufactui-e  of .    (P)  Voelker 773 

Manufacture  of  Adherable .     (P)  Thompson.     From 

La  Societu  Beige  .  .  .  des  Emaux  .Artistiques  34> 

Slanufacture;  Fusibility  of  Sihcatesand  Borates  used  in 

.    (Granger) , 255 

Manufacture  of by  Electricity  : 

(PI  Brown 1232 

(P)    Redfern.     FFom   La   Soci^te    de   I'lndustrie- 

Aeriiere 1027 

Manufacture  of  AVindow in  Japan.    (T.R.) 509 

Mechanical  .Action  of  Gelatin  on .    (Caiiletet) 408 

Mural:    Composition  for  the  Manufacture  of  .    (P) 

Cotfignon  and  Blondeau 1534 

Opaque  and  Coloured .    (P)   (Knospel) 347 

Oxidation  and  Reduction  in  Melting .    (Ranter) 173 

Photographic  Decoration    on  .      (P)    Crabtree    and 

JIason 1245 

Plates ;  .Apparatus  for  JIanufacture  of .    (P).Appert..  13.30 

Receptacles  for  Molten .    (P)  Brooke 914 

Stained  or  Similai ;  Manufacture  of.    (P)  Taluau...,  1027 

Trade  of  Chicago.    (T.R.)  M9 

Trough  for  Silvering .    (P)  Laval 1278 

Utilising  Waste for  making  Ornaments.    (P)  GeiUe.,    117 

Varnish  for  Backing  Silvered  Mirror .    (E.N.) 179 

Whidow- and  Plate- ;  Manufacture  of .    (P)  Heal....  i:  30 

Pi-oducing  Metalhc  Lustre  on .    (P)  Zsigmondy 707 

-Gall;  Obtaining  Glass  from -.    (P)  Becker 1077 

-Gathering  Machine.    (P)  Ripley 707 

•Stone ;  Manufacture  of .    (P)Garchey 914 

-Ware;  -Apparatus  for  ^lanufacture  of .    (P)  Ripley..  1330 

-Ware ;  Finishing  Machine  for .    (P)  3IcCIoy 707 

-Ware  ;  Manufacture  of  Hollow .    (P)  .Vrbogast 773 

Glazes  for  Porcelain  :  .Analysis  of ,    (de  Luynes) 426 

Insoluble  Frits  for  Pottery- — -.    (Rix) 317 

Leadless ,  for  Pottery  in  the  United  Kingdom.    (T.R.)  1205 

NatnreofCr.vstal  Pottery .    (Bris) 707 

Glove  Industry  in  Germany.    (T.R.)  11C4 

Glucopbosphoric  Acid  ;  Characteristics  of .    (Levene)....    305 

Glucose  and  Cerium  Carbonates,    (Job) 795 

And  Maltose  :  Equilib.-inm  between .    (Pomeranz):...  1353 

Conversion  of  Wood  into .    (P)  Mannier  and  Brangier    632 

Customs  Tai-ifr  on .     (T.R.) 1165 

Import  Duties  on .    (T.R.) 939 

Manufacture   of   from    Amylaceous    Matters,     (P) 

Woussen  and  Caussin  de  Perceval 60 

R^^Gning  of ,  and  Apparatus  theivfor.    (P)  The  Certeal 

Sugar  Co 359 

Separation  of  Galactose  from ,    (Thomas) 491 

Giucosides;  Synthesis  of ,    (Fischer  and  Armstrong) 1302 

Glue,     (Class  XIV,) 56,  128, 179,  264,  357,  415,  iSS,  555,  627,  713. 

783,  865,  919,  982, 1032.  1085,  1146,  1189,  1239,  1286,  133S, 

1401.  1461,  15+t 

Analysisof .    (Miillei) 874 

And  Gelatin  Industry  of  Lyons.  France.    (T.R.) 1311 

Apparatus  for  Making .    (P)  Kelsey 1189 

Casein .    (P)  Slough ]28(; 

Liquid ,    (P)  Hall 627 
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Slamifactnreof ,  from  Bones.    (P)  Hilliert 1405 

Miimifacttire  of ,  iii  Daniaseus  (Turkey).    (I'.R.) luu;i 

Preparation  of .    (Alidt'-s) b7 

Substitute  for  .     (P)  Just .157 

.Suhstitute  for  Liqiiiil .    (P)  Schmalfiiss Unr. 

'i'fehi'ical  E.xaniination  of .    ((Clayton) {JTO 

Gluten  ;  Manufacture  of .    (P)  Morel 7S7 

Moist,  in  Flour  ;  determination  of : 

(Arpin) 1417 

(Trillat) ..  1560 

Of  Hard  Wheat ;  Pliysical  Constitution  of .    ( Kleurunt)    l;» 

Taiiinps  ;  I'tilisiug .    (P)  Gudoman Q3'i 

Glycerides.  Fatty bavinp  double  Melting  Points.    (Kreis 

and  Hafner) 1542 

Hexabromides  c-f .     (Walker  jind  Warburton) 1141 

Of  Fattv  Acids ;   Action  of  Superheated  Steam  on  . 

(Klimont) 120 

Of  Fatty  Acids  ;  Bonble  Mcltinf:  Points  of .    (Kreis)..    711 

Vegeto-fal ty  Acid in  Animal  Fats.     (Hansen) 553 

Glycerins:  Analysis  of  Commercial .    (Gailhat) 280 

A))paratus  for  Hefmiujr .    (P)  Schmidt  and  Joslin 1084 

Assimilation  of In'  Eurotyopsis  Gayoni.    ( Maze) 2i7 

Determination  of : 

(Chaumeille)    874 

(Deiss)   874 

(Zeisel  and  Fauto) Vi)-! 

In  Wine;  Uetennination  of .    (Trillat) 15G0 

Recovery  of ,  and  Apparatus  therefor.    (P)  Flandrak.  lUIL) 

Refining  of ,  and  Apparatus  therefor.    (P)  Douillet...    711 

Separation  of from  Oils,  &c.    (P)  Danoise  and  others.    355 

Tfse  of in  the  Platinufji  Process.     (Rapp)  68 

Waste  Lyes  and  Crude  Glycerin  ;  Specific  Heat  of . 

(Gill  and  Miller) 833 

Gly(.eroarsenic  Acid.    (.Vn.Ker)  272 

Glycines.    Seettiultr  Dyesttiffs. 

Glycoaen  ;   Occurrence  of  in  various  Yeasts.    (Henne- 

berg) 1-2S0 

Glycollic  Menlliyl  Ester;  Preparation  of  .    (P)  HoI'mann 

andCallsen 1195 

Glycosol ;  Character  of 701 

Gl.ycosuria  Antidote,  and  Production  of  same.     (P)  Blum....  ll.'it 

Glyoxylic  Acid,    Paramethyl-aminophenyl    ,  and  3Iaru- 

facture  of  same.     (B)  Boehrinj:er  and  Sons.    From 

Ach 12 15 

Gold;  Acti.in  of  Sclenic  Acidon .    (Lenher)  6411 

Application  of    Phase    Rule  to   Melting   Point   of . 

(Richards) 975 

Detection  and  Determination  of  in  small  quantity. 

(Wavroner) 501 

Diehl's  Cvanidine  Process  for .     (Knntsen) 1029 

Klectrolyt  c  Precipitation  of .     (Kendall) 863 

Extraction  of from  Sea-water: 

(P)  Bull  and  Watling 31!) 

( P)  Martin  and  others 15.3H 

In  Copper  Bullion,  Determination  of .    (Swift) 1559 

In  Cyanide  Solutions,  Determination  of .    (Carter)  ...  155S 

Ores.    See  ttndd' Ow's. 

Precipitation  of by  Zinc-Du5t.    ( Packard) 12S0 

Recovery  of from  llefractory  Ores.    (P)  Cassel 485 

Separation  of from  Antimony.    ( P)  Butterfield 12.'i 

Separation  of from  Iridium.    (.Mietzschke) 270 

Telluride:  Investigation  of  Natural .     (Lenher) 646 

Zinc-Dust  as  Precipitant  for .  in  the  I'nited  Stales. 

(T.B.) 1421 

Gold: 

Colloidal  Form  of — -.    (Paal) 994 

CoUoiiial :  Manufacture  of .    (P)  (Paal) 916 

Compounds  of with  Chlorine.     (Meyer) 52 

Liquid  Hydrosol  of .     ((Uilbier) 1250 

Grain  ;  Apparatus  for  Maltinir,  Dryin?.  &c.    (P)  Sleeman....  I14N 

Brewers  :  Apparatus  for  Pressinff .    (P)  Stanley 86'i 

Drying  of  Malted .     (Pi  Wilkinson 3G0 

Pressing:  ,\pp;iratus  for  Brewers' and  Distillers' .    (P) 

( Jlenzies  i 868 

Steepins .    (P)  Ri'-e 1.t47 

Sterilising  and  Bleaching .     (Pt  Buchenau 269 

Graitite.    See  under  Stone. 

Grape  Musts  :  Bouquet  of  Wines  from  Fermentation  of  Sterile 

.    Ro.senstiehl 922 

Graphite;  Artificial as  a  MateriaHor.\nodes.    (Foerster)    484 

Artificial :    MauuEncture    of    ,  by  Bllectrical    Fusion. 

(T.R.) 1419 

Chemical  Purification  of .    (1*)  Langbein 408 

Flake,  in  German v .     (T.R.) 1112 

In  Ores.     ( Stiilwell  1 759 

In  United  States,  Production  of .    (T.E.) lOOl 

Manufacture  of .    (Pt  Achesou 1336 

Temperatu.-e  Limits  for  Separation  of from  Cast  Iron. 

(Tiemann) 258 

Grease :  Apparatus  for  Extracting from  Es'causl  Steam  : 

(P)  Baker 625 

(!•)  McDougall 625 

Extraitionof .    (P)  Cameron 1084 

Extraction  of from  Garbage.    ( I')  Brown 263 

-Containing  Material ;  Treatment  of .    (P)  SeMncr...    413 

Greece ;  Chrome  Ore,  Production  of .     (T.R.) 650 

Emery  Production  of .    (T.R.)  291 

Purchase  of  Sulphate  of  Copper  by .    CT.E.) 291 

Trial  of  Chemic:il  Manures  in .    (T.R.) 653 


"Grignons  d'01ives,"Pi-oducticnof  —  ,in  Tunis    (T.R.)  .   ..1S64 
Grinding  and  Pulverising  Apparatus.    (P)  Breakell 596 

And  Iteducing  Apparatus  f  T  Lime.  &c.    (P)  Wiiitliani  ...  ItSo 

See  fits'  Crushing  and  Pulverising. 

Grindstones ;  Artificial -.    (P)  Hooper 347 

Guaiacol ;  Compound  of wi:h  Cinnamic  .Vcid  and  Tannin. 

(P)  Nissel 1090 

Ether;  A  New 1*W 

Sulphonate ;  Manufacture  of  Sodiuin-o .      (P)  Alpers.    364 

Guaiacol,  Methylene  di-;  Camphoric-Acid,  Ester  of ■.    (P) 

Summers 1194 


(Hahle).. 


(P)  Speltie 


362 

m-i 

1041 
1422 

41.'! 

29.'i 
1027 


(iiiaiacolsulphonic  Acid  ;  Characteristics  of . 

Guaiaforjl  ;  Cllaracteristics  of .     (Ehlerl)... 

Guanidine,  Determination  of .    ( Voziirik  t . . . . 

Guano  Deposits  of  the  Seychelles .     (T.R.)  . . 

Fish  ;  Obtainraent  of from  Oil  Residues. 

Guiana;  Balata  Rubber  in  Dutch .    (T.R.).. 

British;  Constructional  \Voods  of .     (Hill) 

Sugar  Crop  of  British .     (T.R.) 653 

Guinea,    French;    Laniy    {Pendatesma  Stitifracea)  in  . 

(T.R.) 1164 

French;  Rubber  in .     (T.R.)  1164 

Gum.     (Class  XVI.) 57.  129,  179.  565.  33S,  416.  489,  5E6.  628,  713, 

783.  865,  919,  982,  1033,  lOS.i,  1146.  Ils9,  1239,  1287, 
1339,  1405,  1482.  154.-. 

And  Gum  Tragacar.th  in  Baghdad  (Turkey) .      (T.B.)  1208 

Arabic;  Increasing  the  Adhesive  Power  of 129 

Artificial;  Manulacture  of .     (PI  Cerf. 1106 

Chicle;  Characteristics  of  Mexican .    (T.R.) 438 

Of  German  East  Africa;  Examination  of ■.     (Mannich)  1337 

.Substitute  for  Soluble .    (P)   tikiuan 358 

Ttfxtile  Fabrics  from .    (P)  Alugnier \Al 

Guneotlon  ;  Press  for — .    (P)  Hollings 276 

Gunpowder;   Apparalus  for   Granulating  .    (Pj  Wilkins 

and  A  spinwall , 49S 

Smokeless • : 

(PI  Denton  and  Preas 927 

(P)  Lundholm 927 

Treatmejit  of .     (Pi  .lones 366 

Manutaciure  of .    (P)  Jones  498 

Gutta-Percha :    Determination    of   .       (Marckwald   and 

FraiiK) 1351 

Experiments  on  Chemical  Bebavioiu-  of   .      (Sir  AV. 

Ramsay  and  others) 1367 

Extraction  of  — -  : 

(Gerber)  414 

(PI  Mitchell 620 

I  n  German  New  Guinea.    (T.R. ) 733,  881 

Manufacture  of .    (P)  Bertram  and  Milne IISn 

Purification  of : 

( P)  Combanaire  and  de  la  Fresnnyc 357. 1085 

Statislicsof ,  in  New  Guinea.     (Schlecliter)   133s 

Substitute  for .    ( P)  Gentzsch 488,  783 

Gypsium  in  the  United  States;  Production  of .    (T.R.) 1206 

Sludge  from  Bones;  Utilisation  of- — .    (P)  Moiiin 1408 

Solubility  of in  Aqueous  Solutions  of  certain  Electro- 
lytes.   (Cameron and  Seidell) .549 

Solubility  of in  Aqueous  Solutions  of  Salt.    (Cameron)    257 

See  also  tinder  Plaster  of  Paris  nnd  Calcium  Sulphate. 


H 

Hicmatoxylin.    See  M?t(/e)'Dyestuffs,  and  Hydroxychromone. 

Haemoglobin:  Jledicinal  Pn?parationsof .    (P)  Hanssen..  1410 

"  Hat'ercacao,"    See  under  Oat-cocoa. 

liair  and  Bristles ;  Process  and  Apparatus  for  C'le;insing,  Ac, 

(P)  Born 405 

Hair;  Artificial .    (Sitvorn) 249 

Blcacaing  and  D.veing .    (P)  Brown 857 

Ilalogen-thiobismuthiles  of  Copper.    (Ducatte)  877 

Halogen  Derivatives.    See  under  Dyestuffs. 

Hal phen's  Test  for  Cotton-Seed  Oil  in  Butter.    (SjoUemaaud 

Tulleken) 1344 

Hamburg;  Chemical  Products  at .    (T.R.) 1043 

Dycwoods  and  Indigo  in .    (T.R.) 1045 

I'erl i lisers  at .     (T.B.) 1049 

Leather  Industrv  of .     (T.R.) 1049 

Oil  Production  in  the  District  of .    (T.R.I 1048 

Potash  in  — .     (T.R)  1046 

Resin  ;md  Turpentine .    Imports  by.    (T.R.) 1049 

Si.gar  and  Potato  Products  of .     (T.R.) 105(1 

Tar  and  Pitch  Trade  of .    (T.R.) 1045 

Hanover;  .VlcoUol  for  Fire-Engines  in .    (T.R.)  1160 

Cement  and  Asphalt  Industry  of .    (T.  U.) 1046 

Hals :    Material    and   Dyes   used   in    Manufacture   of   . 

(Frankel)  US 

Hat-Dyeing ;  Substitutes  for  Mercury  Nitrate  in 170 

Heat  ;    Apparatus    for  Effecting   Exchange  of   between 

Fluids.     ( Beniieit ) 826 

Apparatus  for  ElVecting  Exchange  of between  Liquids 

or  Fluids.    (P)  Ramstedt 458 

From  Furnaces,  &c. :  Utilisation  of .    (P)  Naef 1020 


INDEX  OF  SDBJKCTS. 
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FASB 

Heat—con^. 

-InsulatinK  Slabs.  *e.    (P)  Kelly ....- 347 

lusiilatois  :   Mmhine  fi>r  JIouldiiiK  —  .      ( H)    Borrowe 

and  Luniley **" 

Noii-conduet.iiig  Com|>osili(>iis ; 

( F)  Henv  and  Lnwes l"" » 

(H)  Hi-rdmau 1??* 

(P)  McLny  1J8 

(P)  StrmlMiiK 1U,8 

OtMelalliinfind  "IK'ration.s;    Lulisinit  Waste  .    (F) 

Imray.    From  I.a  SoiieU-  Kli-ci i-o-Slctalliir«iquo 102!) 

Of  Waste  Ga;es;    Uiilisiiit.-  the .     (Pi  Feepy.    From 

Abwarroe-Kmltniasclimeii  .\ctienges 1127 

Radiation  m  Optioil  .Vppanitii-i ;    -Means  for  Stopping . 

(P)  Ev.uis 9"' 

Utilisation  of  Waste from  Fnrnaces,  &e.    (P)  Naef. ..  10«S 

Heatinj;  Apparatus: 

(Pi   Honlt.    From  Bauniaini   H'iS' 

(P)   Flieisel   '»« 

(P)  Heizmann 1"' 

(P)  Wright 5^*** 

DeviceslorUso  with' Licpiid  Fuel.    (P)  Sclierdinn S30 

-Material ;  Methoil  of .    (  V)  Campbell 6»a 

Under  Relliix  Condenser  and  Introdncinir  Material  Siuiul- 

taneonsly  :  Apparatus  foi .    (Gitelim) 13il 

VsinfC  Uydroearlion  Oils.     (P)Wiiite 5)06 

Sir  alsii  under  Drying,  Condensing,  and  Cuolinir. 

Hemicelluloses :  Action  of  Enzymes  upon .    (Grtiss) 715 

Hemp-bleaching  Compound  Dutyfree  in  Canada.    (T.R.) 509 

Hemp  Oil.    ,SV<M/H(/(^r  Oils. 

Heptitcetylehlorlactose.     ( Bodnrl ) 506 

Heptaeetylehlurmaltose.    (Foerg)   500 

Heptacetyl-3-nielhyl-jialtoside;   Researeh  on .      (Koenigs 

ar,d  Knorrj  1^ 

Heptacetyliraltose  Nitrate ;  Research  on .     (Koenigs  and 

Knorr) 1^ 

Heptnie  and  its  Deriviiliyes  i  Acids  obtained  from .    (P) 

Mouren 1*1" 

Manufacture  of  Useful  Products  from .      (P)  Mouren.    18S 

Hexabromides  of  Clyceridcs  and  Patty  Acids.    (WalKer  und 

Warburton) IW* 

Hexeniethvlenetetramine     Quiimte.       (P)     Wichmann    and 

Gabler 275 

Hexoses ;  Magnetic  Rotation  of .    ( Perkin,  sen.) 144 

Hides  and  Hide  Powder;   Action  of  Various  Acids  on  . 

( Paessler  and  Anpelius) 1461 

AudSkir.s;  Tannini  ol .     (P)  Phili|ipi 12S6 

And  Skins;  Treatment  for  Pre^ervatiOll  of .  (P)Ailken  14C3 

Apparatus  for  Colouring .     (  P)  R'.gaud 475 

Ucpilationof .    (Pi  Burkhalter 2(55 

Machine  for  Treating .    (P)  Perkins 713 

Preparing  and  Tanning .     ( P)  Fawley 6S5 

Raw  ;    Manufacture  of   Water-proof   Objects  from  . 

(P)  Nenhaus 488 

Tanning  and  Tawing  of .    (P)  Maertens 363 

Tanning  of   — .    (P)  Amend 1544 

5t?t'  also  under  Skins  and  Leather. 

Hoffmann  Kiln  ;  I mproved  Bottom  for .   (P)  Ingham  and 

Langton 550 

Holland ;  Copra  Trade  in .    (T.R.)  651 

Ether  exempt  from  Duty  in .    (T.R.)  1355 

Ether  for  the  Jlannfaciure  of  Cocaine  esempt  from  Duty 
in .    (T.R.) 1479 

Hone.v-Dexl  rin ;  Detection  of .    (Beckmann) ISO 

Hops  and  Hop  Seeds :  Cattle-Food  from .    (P)  Makin....  13+4 

Aroma  and  Bitter  Principles  of .     ( Remv) 1341 

Chemistry  of .     ( Bamberge;-  and  L:indsiedl) 1190 

Drying    '—an  1  Apparatus  therefor.    (P)  Beayen 183 

Heating  Tenilency  of  —  .    (  Delbruck) I:f42 

Pressing  .\pi)aratus  for .    (P)  Menzies 868 

Horn ;  Manufacture  of  Imitation .    (P)  Franqnet 134 

Htibl's  Reaction ;  Origin  and  Nature  of  the  Free  Acid  formed 

during .    (Ingle) 587 

Hungary:  Manufacture  of  Casein  in .    (T.R.) 654 

.Subsidies  to  Na'ive  Industries  in .    (T.R.) 79 

UseofMungiiaese  Bronze  m .    (T.R.) 200 

Hydrates;  Electrolytic    Production   of   Alkaline   .      (P) 

Cliaplin  and  Halloran 476 

Hydration  ;  Influence  of  Catalytic  Agents  on  Velocity  of . 

(Rohlalid) 1233 

Hydiazine  Borates  ;  Preparation  of .    (Djavachoff) 646 

Determination  of .     (Stolle) 1351 

Suits,  Use  of -—,  in  Qnalitatiye  Anal.ysis.    (Knoeycnagel 

andElber) 12% 

Sulphate  for  Standardising  Iodine.    (Stolle) . . . . , 1351 

Hydrazobcnzene  ;  Properties  of  .    (Freundler  and  Stran- 
ger)      429 

Hydrides  of  the  Alkaline  Earth  Metals ;  Formation  of . 

(Gautier) 796 

Hydro-Aromatic  Series ;  Synthesis  in .    (Kondakow) 646 

Hydrobromic  Acid  ;  Action  of on  ;jIonopersulphuric  Acid. 

(Wedekind) 1074 

Hydrocarbons:  Aromatic .    (Lippinann  and  Pollak)  1271 

Action  of  Nitro-sulphnric  Acid  on  Saturated .    (Mark- 

ownikotl) 853 
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Hydrocarbons — cnnt. 

Aromatic:    Oxidation  of  .      (P)  Willcox.    From  the 

Badisclie  .Vnilio  und  Soda  Fahrik 33 

.Vromatic from  Petroleum.     (Zvlinsky) 166 

Composition.     (P)  Clawson 615 

Litiuid  ;    Treatment  of .    (Pj    The   Etptiiable   Anto- 

Trttck  Power  Burner  Co 1446 

Mixtures;  Distillation  or  Utilisation  of .    (P)  Gaster.    693 

Oils.    See  muler  Oils. 

Utilising  Liiptid for  Heating  Purposes.    (P)  Tappand 

Akester 1127 

Vaporising  Liquid  — — .    (Pi  Schunemann 1127 

Vapour;  .\pparatus  for  Impregnating  Air,  &c.  v/ilh . 

(P)  Boult.    From  Comstock 1066 

Liquid;  Burning  o( .    (P)  Miller  and  Klahn 961 

I    Hydrocellnlose ;   Acetylated  .      (P)    Fab.  Cliem.  von  B. 

Sthamcr 64,05 

Hydrochloric  Acid;    Action   of   on  Chromic   Sulphate. 

(Recount) 1076 

Action  of on  Monoiiersnlphuric  Acid.    (Wedekind)..  1074 

And  Nitric   .'Vcid  ;    Relative  Strengths    of   .      (Bod- 
lander)  251 

And  Ox^■gell :  Chlorinating  Properties  of  a  Mixture  of . 

(Miitiguon) 970 

tTSsimietrie  Method  fer  Deterinining .     (Riegler) 73 

Manufacture  of  .     (P)    Clark.     From  The  General 

Chemical  Co 11S8 

Manufacture  of .     (P)Hart 772 

Production  of  Concentrated  .    (P)  .Societi:- K.  Oehler.  1454 

Purification  of from  Arsenic.    (Thorne  and  .lelTers)  ..    792 

Quantitative  Separation  of .     (Richards  and  Singer). .    499 

Hydrocyanic  Acid ;  Detection  of .    ( Preiss) 1297 

Preparation  of .     (Hoyermann) 106 

Piodiictionof .     (P)  Feld 1553 

Quantitative  Separation  of .    (Richards  and  SingKr) ..    49!) 

Hydro-Ei  I  factor;  Continuous .     (Atwood) 761 

Hydrofluoric  Acid  ;  .Vction  of  on  Monopersulphuric  Acid. 

( Wedekinil  I 1074 

Action  of upon  Lead.    ( Prost )  250 

Determination  of  the  Strength  of  Aqueous .    (Win- 
trier)       277 

Hydrogen  and  Oxygen  ;  Unicn  of .    (Baker) 428 

Electrode :    Depolarisation  of by  Aromatic  Bodies. 

( Panchaud  de  Bottens) 877 

lonsof  Dilute  Acids;  Anti.septic  Functions  of ,    (Bial)  1034 

Hydrogen  Chloride ;  Manufacture  of .    (P)  Meyer 971 

Dioxide  (Peroxide)  ;  Preparation  of .    (P)  lluliii 304 

Peroxicle  ;  Action  of on  Carbonates.    (Kazanezky)  ...    645 

I'eroxide;  Action  of  on  Carbohydrates.    (Morrelland 

Crofts) 506 

Peroxide ;  .Vction  of on  Phosphates.    (Petrenko) 645 

Peroxide;  Action  of on  Zmc  Oxide.    (De  Forerand)  .    505 

Peroxide  ami  Uranium  Salts;    Colour  Reaction  of  . 

(Aloy) 1098 

Peroxide  as  a  Food  Preservative.    (.labliii-Goiinet) 420 

Peroxide;    Behaviour   of    Chromic    .\cid    towards    . 

(Bach) 502 

Peroxide  :  Behaviour  of a-ith  certain  Salts.    (MelikofI)    645 

Peroxide;  Cr.vslailised .     (Staedel) 986 

Peroxide;    Freezing  Point  of  .Aqueous  Solution  of  . 

(Jones  and  Carroll  I  1352 

Peroxide ;    Manufacture,    Properties  and    Uses   of   . 

(Fawsitt) 229 

Peroxide ;  Molecular  Compounds  of with  Salts.    (Tan- 

atar)  65 

Peroxide ;  Oxalic  Acid  in .    (Roche) 190 

Peroxide  Solutions ;  Action  of  Metals  on .    (Luttring- 

haiis) 46 

Peroxide ;  Titration  of .     (Tarbouriech) 725 

Selenide  and  Hydroiren  Sulphide;    Comparison  of  . 

(I)c  Forerand  and  Fonzes  Diacon) 368 

Sulpnide:  Manufacture  of .     (P)  Wing 254 

Sulphuretted,  in  Coal-Gas,  Determination  of .    (Dibdin 

and  Grimwood)  1040 

Sulphuretted,  in  Mineral  Waters :  Deteroination  of . 

(Winkler) 1»0 

Sulphuretted;  New  Reaction  foi .    (Ganassim) 1246 

Sulphuretted  ;  Jtemoval  of from  Gases 1277 

Sulphuretted:    Separatio::  and  Desulphurisation  of  . 

(P)  HeuiiuKWuy 906 

Hydroperoxides;  Existence  of  Higher .    (Bach) 283 

Hydrosulphites:  Manufacture  of .    (P)  Bazlen 346 

Manufacture  of  a  —  .      (P)    Imray.     Erom  the   Farb. 

Meister.  Lucius,  and  Briining 704 

Production  of .    (P)KnBeht 771 

Solid  Alkali;  Manufacture  of  .    (P)  Bazlen.     From 

The  Badische  Anilin  und  Soda  Fabrik 1S93 

See  also  under  Hyposulphites. 
Hydrosulphurous  Acid;    Powder  capable  of  Giving  on 

Treatment  with  ^^■ater.    (P)  Sociiite  Lumiere  et  ses 

Fils 1395 

Hydrotetroxide  and  Ozonic  Acid.    (Bach) 1417 

Hydrous  Compounds :  Dehydration  of •.    ( P)  Cummer. ...      52 

Hydroxides,  Metallic ;  Modifications  of .    (llantzsch) 877 

Of  the  Heavy  Meta's ;   Solubility  of in  Caustic  Soda. 

( Rubenbauer) 876 

Hydroxy  Acids  ;  New  Class  of  Aldehyde  Derivatives  of  the . 

'(Lobry  de  Bruyn  and  van  Ekenstein) 286 

Hvdroxyanthraquinones;  JIordant-Dyeing  Properties  ol . 

(von  Geoi  gicvicsi 1530 
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S-Hydroxy-/3-benzylohromone.    See  under  DyestufTs. 
Hydroxy -Carboxylic  Acids,  Ortho- ;  Manufacture  of |P) 

Chem.  Fabrik  vorm.  E.  Schering .'.....      68 

Hydroxycinchotine  ;  Preimi-ation  of .    (Widmar)  '.'.'.    135 

Hydroxyisopropylbypoiihosphorous  Acid ;  Examination  of  — . 

(Mane)  y^,, 

Hydroxyl  Derivatives,  Amino .    See  under  Ttifslutts. 

Hydroxyl  Group  ;  OrKano-Maenesium  Compounds  as  ReoKents 

fortbe .    (Tsehugaell) ___     25j,l 

Hydroxylaminc ;  Electrolytic  Preparation  of '.    (P)  Boeh- 

nnger  unci  Soelme j  "^ 

New  Colour  Reaction  of .    (Ball).'.'.'! 190 

"pil^'  '"  Q"-"''''"''™  Analysis.    (knoevenaKsVand 
x-iDer)  ^ 1*>96 

Hyoscine:  Identification  of .    (Gadamer) .'."'.""    iso 

Hypnone.    See  Acetophenone. 

Hypobromites;  Stability  of .    (Graebe) ici; 

Hypochlorites  ;  Stability  of .    (Graebe)  ........'. 1076 

Hypochlorous  Acid  ■    Behaviour  of  during  Electrolysis. 

(FoersI  er  and  Miiller) '  _  _  _  j233 

Hypoiodous  Acid  ;  Examination  of .    (Taylor)'.'.!'.'.'. 50S 

Hypopliosphorous  Acid  ;  Action  of on  Diazo  Com'p'o'unds". 

t  ^^1 ) 2  ly 

Hyposulphites  of  the  Alkaline  Earths  and'of"M'agnesi'um  ■ 

f.lectrolytic  Preparation  of .     (P)  Frank  ■il 

Of  the  Metalsof  tlie  Alkalis  and  Alkaline  Earths  ;  Synthesis 

ot  the  Anhydrous .    (Moissan) "...  1.TO4 

*c  rtfeo  lo.'rfer  Hydrosulphites.  

Hystazarine.    See  under  Dyestulfs. 
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Ice  ;  Troublesome  Formation  of in  Sulphite-Pidp  Factories    635 

Ice- Mill.    (Schwalbe) ^,,3 

Xchthyol ;  Preparation  of .    ( P)  'He'l'mers'. '.!'.!!!!'.'.! 364 

Sulpbonate,  Ammonuim .    (P)  McLaughlin !  1553 

Ignition  Strips   for   Vse  with  Miners'  Safety  Lamps.      (P) 

xi II DURr  ..,■ ,.,,   .  *j PiR 

lUuminant ;  Compound  for  Uso  as  an .'   (P)'  'bouVi'  '  'prom 

Massie '     w«it.    j.10111 

•Incandescence  Bodies  for  Electric  Glow  L'amps."'('p)'jus't""    .333 

'^'^^^SjtJ^^iJ^f'^^-     <^)-^'^'"      Froiliemens    '^ 

'""g!S  ■'jSi™  ^'^^S^-^'-^'i^^i^i^'i^vei-of     ; 

GasBurners.    See  mider  Burners. 

Incrustation  ;  Material  for  Preventing  n,-  ReiiiovuiK i  Pi 

Lowther '    ^    ' 

See  a/so  under  BoUqts.        

Imports  from  Foreign  Countries  and  Brit  InI,  Possessions  f  T  R  1  •^s<i 
General  ;  of  the  United  Kingtlom  lor  lilOO^l!  (T.R  )  ■'  i^l 
Of  S'vitzerland  for  190L1.     (T.R.) ^^■'^■1 r-3, 

Indanone^i,  ^Monoiijdroxybenzalbrom '  — .' '  'sce   "under  ijye'- 

Indanthrene  Blue  ;  Printing  with .    ( Jeanmaire) ....  31, 

India:  AfridiWax-Cioth  in .    (T.R)  ,,,,, 

Brewing  Industry  of .    (T.R.)      ,„  I 

KrSt!^!!  •  •,"°""";"™>ins  Duty  on  Dutch  SugiiVVT.R:)';"    "3s 

British  ;  Sugar  Duties  in (T  B  )  in-n 

British;  Tariff  Valuation  of  Sugar  hi'— ."■(Tr')" ,?:{ 

Coal  Resources  of .     (T.R)  ^^■'^■1 5M 

Copper  and  Sulphuric  Acid  in  -^' '   (T  r'i , ,  „ 

Countervailing  Duties  on  Italian  Sugar  in  ■— '(TR  ) iyl 

Decreased  Production  of  Indigo  in  the  Punjab.     (T  R  ) ' ' '  m 

Discovery  of  Mercury  in .    (T  R  )                    li.n,.)...  x.m 

Duties  on  Sugar  from  France  in .    Vt'r  i it-,, 

Eartb-Nut  Crop  of  Mad^'as.    (T.R.)               ' ^t'-' 

India-rubber  Production  of  Assam.    (T.'r.) w\ 

IndigoCropm .    (T.R.) '   ,?,?,^, 

Indigo  Crop  in  Bengal.    (T.R.)                ':;.7 

Indigo  Industry  of .    (T  R  )      ,'.,: 

Manganese  Ore  Production  of  ~^'. '  'i'tr  i '^n 

Mica  Lining  in .     (T  R  )                     '       , 

Mineml  Production  of  —  .'    (t'r') 'l'? 

Natural  Indigo  in .     (T  R  )      '    ''Jn^ 

New  Intoxicating  Drut-  in .    if  'li'l' ?, V 

Paper  Mills  in .    (T  R  )                      f* 

Petroleum  Output  in  Burma'^-^."VT.'R  ) IS 

Plumbugo  Mining  in  Travancore .     (T  Rl in 

Shellac  Trade  of .     (T  R  )                   v^.^v.,  gy 

Sugar  Industry  in .     (T.R.')' .' '..','. <,*; 

Tanning  Materials  in .    (T  R  )  iS?: 

Tariff  Valuations  in .    (T  R  )     'Jj. 

Tin  in  Johore .    (T.R.) .'.'.'.'. -fn 

India-rubber.    (Class  Xlll.)  ...^ srj/vh' [is  ■m'-K'i 'a,'!' iiy  "-k 
625,  712,  782,  865,  918,  1.81.  lOSi!  1084;ri«,  ui^'ll^.'iaTs' 

Appnratus  far  Devulcanising .    (P)  stelzer'  ^*''^'  """'  ^k-S 

Apparatus  for  \ulcanisiiig  ~~.     (Pj  Fritz        cor 

Artihcial  — -,  from  Isoprene.     ( Bouchurdt) '.'.'.'.'.'.'.'. b,j 

C?op™Trazir-(¥?R')^':"*"-'""-""=''  -^""'^^""'-  '""--'5    P 
DevulcaiiKsationof .     ipj  Duwez!.'.'.'.".'.".'.'.'.'.'.'."";;;;    ,(|^ 


India-nibber— con^. 

I  Exports  of  the  Gold  Coast.    (T.R) 652 

Extraction  of .    (Gerber) m 

Goods  ;  .\nalysis  of : 

(Frank  and  Mnrckwaldl 726 

(Heintz) ■        5QJ 

Goods  in  Asiatic  Turkey.     (T.R.) ...".'.'.'.' 80() 

In  Ceylon,     (T.R.) 511 

In  German  New  Gumea.     (T.R-) 7'33  881 

In  the  I'liiigo  Free  State.     (T.R.) 937 

In  Trinidad  and  Tobago.     (T.R.) ...'.'    147 

Indusliv;  Importanceof  Ramie  Fibre  to '.  24i> 

Lnndolpliia  Yielding in  the  French  Congo.  (Chevalier)  1286 

Machine  for  Working .    (P)  Pearee 626 

Manufacture ;  EmpIo.vnient  of  Asphaltnm  in .  .  919 

Manufacture  of  Compounded .    (P)  Weber  and  Cairns    26* 

Proauctionof 111  Assam.     (T.R.) SSI 

Recovery  of  from  Vulcanised  Rubber   Waste,     ('pi 

(Price) 357 

Recoveryof from  Waste.     (P)  (Price)  '.".'.'.'.'.'."'.    865 

Regenerated .     1  Frank  and  :Harckwald) .'.  1085 

Residues  :  Regeneration  of .    (P)  Haltenholl  1401 

Scrap  ;  Utilising .     ( p)  Harmer '.' ' ' '     62R 

Sheet :  Manufacture  ot .    (P)  Blossier 1188 

Solution:  Storing  and  Discharge  of .    (P)   Strachan 

and  Robeitson 904 

•Spouse;  Manufacture  of .  (P)  Lake.  From"ver<''iriigte 

Guuiiniwaaren-Fabrike  Reitholler 127 

Statisticsof ,  in  New  Guinea.    (Schlechter)  ....'.'.'.'.'..  J,S38 

Substitute  for : 

(P)  Bailer.. 1239 

(P)  Prampolini ggj 

Sulphur  in ;  Determiuation  of,    (Weber)  .'.'.'.'.'.'.".".'.'.'."  I660 

Theory  of  \  ulcanisatiou  of .    (Welder)  712 

Tradein —  by  Brazil.    (T.R.).. '.  371 

Treatment  of  Crude .    (P)  Thame  and  othei-s;;!;.'.';!;    488 

Tubes  :  Manufacture  of  Long .    (P)  Thompson.  From 

tlie  Ivolner  Akkumulatoren-Werks 357 

\ulcamsicg .    (P)  Bourn ."..".".'."    628 

See  also  under  Caoutchouc  and  Rubber. 

Indigo  .-^Artificial  versus  Natural in  Germany.  (T.R.) . .  SO,  50» 

-it  Damascus.    (T.R.)    jdm 

Crop in  Bengal.     (T.R.) .'." 73, 

Crop in  Indiii.     (T.R.) 1204 

Decreased  Production  of in  the  Punjab.    (T.R.) . .'.'.'.'."    19t> 

Discharge  Process;    Function  of  O.xalic  Acid  in  the 

(t-chaposchnikortand  Michireff) '  i-tja 

Duty  Free  in  the  Dutcb  East  Indies.     ( T.R  ) . . .  " "    i9i> 

Dyeing  ;  Theory  ot .    (Ring  and  Rung) '.'..'.'.'.'.  1229 

Dyeing  with .    (P)  Peterhauser 1393 

Exports  ot by  Java.    (T.R.)  '  mi 

Extraction  ot  from  Lonrlwcarpus  Ci/aiieseens.     (p) 

Coiiip.  lie  Chemms  de  For  an  Dahomey sg 

Extraction  of from  the  Plant.    (P)  Caluiette '      38 

Fixation  of by  Steaming.    (Elbers) 1094 

Fixing  Dyes  on .    (P)  Lurati s5S 

Importation  of by  the  Netherlands.    (T.R.) ij4s 

Imports  ot  Havre,  France     (T.R.) 'Mtn 

InChina.    (T.R.) {1^0 

In  Germany ;  .Manufacture  of .    (T.R.) . .     iiui 

InHamburg.    (T.R.) w? 

In  Marseilles.    (T.R.) in? 

Industry  of  India.    (T.U.) ni'y 

Manufacture  of .   (P)  Badische  Anilii'i'iind'Soda  Fabi-ik      as 

Methyl  Derivatives  of .     (Kuhara  and  Chikashige)  . ..    247 

Natural in  India.    T.R ^'lO 

On  Vat-D.ved  Fibres ;   Determination  of  —-'.'"( 'iji'iig" and 

Rung) "^ 333 

I'>"f  ^^  ■'^^"*'  "'"'  ^°-'^  Process.    (Fischer  and 

Alt), US'* 

Printing  on  Wool,  Silk,  and  Cotton.     (P)"Badiscii'e 

.\nilin  nud  Soda  Fabrik 50 

Printing  with  --—.    (P)  Soc.  (;ihin.  des  Usines  dii  'llbo'ne"    70* 
Prodiicing  Discharge  and  Resist  Etiects  on  and  under. 

(White) j|,.> 

Productionof .    (P)  Erdmann .'..     "      3S 

Purification  of  Crude  .      (P)    Corap.   Parisienne'  de 

(jouleurs  d  Aniline .jo. 

Recovery  of from  Waste  Textiles '.'.'. io7-j 

Reduction  ot with  Dextrin  and  Caustic  Soda ; 

(G  loslleintz) 54^ 

(Wilhelm) Ill 

Reduction  Product  of  .      (P)    Comp.   Parisienne  'de 

Couleurs  d  Aniline 3^ 

Salt  T :  .Application  ot in  Calico  Priiit'i'n'g.' '  '('kii'yse'r')'    170 

Synthetic;  Revocation  of  Patents  for  Production  of' . 

(T.R.)    *      g,)y 

Tradein in  Gi'rniany,  1901.    (T.R.)  ■.',■     50S 

Valuation  Tariir  of  Egypt.     (T.R.) 1901 

Sic  also  miller  Dyestulls. 

-\  at,  and  the  Application  of  Artificial  Indigo 401 

-\  at;^  Dyeing  ;    Improvement  in  .      (P)  I'lavne  arid 

Macdonald "  2J3.> 

-Vats,  Preparing  for  Wool.     (P)  Pla.vire'iii'd'Mac- 


(Wangcrin    and 
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donald 

Volumetric    Determination   of    — '-'. 

Vorlander) mj. 

Wastewaters.    (Wilsonand  Halliwell). ..! '.!'.'.; 702 

■Red  ;  Inlluence  of iu  Indigo  Dyeing.    Olatthews)  ..    222 

•Seed  Industry  of  Natal .    (T.R.) . . .  f. ifff 

Indigotin.    See  under  Vveatuas. 

Di .    See  under  Dyestuffs. 

Indo-Cbina  ;  Mineral  Wealth  ot .     iT.R.)  ...  510 


INDEX  OF   SUBJECTS. 


85 


FAGB 

Indoffenides.    Stc  under  "DyestulTs. 

Indole  iti  Molasses  Tar.    (Boes) 42U 

Compounds.    See  under  Djestuffs. 
Indoxyl  and  its  Derivatives.    See  undti'  Dyebtuffs. 
Indoxylic  .^cid.    ;?(e  under  Dyestuffs. 
Inrttilines.    S<'e  undir  Dyestuffs. 

Iiidustrv,  Application  of  Science  to;  L.C.C.  Report  on  . . 

(I.E.) 1105 

Inflammable  Liquids.    See  under  Liquids. 

Inpot:  CtrmpouMd .    (P)  Cosgrave iIIS 

Compound .  and  Mould  therefor.    (P)  Cosgrave DIS 

luk.  Copying .    (P)  I.awton 25" 

Manufacture  of  l*rinters* .     (P)   Wass 1032 

Mate;  ml  for  Use  in  Manufacture  of .     (P)  De  ilrandel 

and  de  Bandry  D' Asson 7S2 

Of  the  Ancients:  Composition  of .    tLfidie) 196 

Inorganic  Clieniistrv.  Qualitative.    (Clos-s  XXIII.) 1S9,S6C,  12C, 

WJ,  Gin.  792.  873.  928, 1(.39.  1098.  llMfi,  lil'O,  1*49. 1472.  1537 

Chemistry,  Quantitative.    (Class  XXIII.)    7o,  H».  ISO.  277, 428 

499,  562,  i;il,  72*.  793,  S7.'i,  925.  990,  1040.  109<.  1155.  1195.  !24G. 

129S, 1349,  1412,  1473, 1557 

Insecticides  :  Experiments  with .    (Lowe  and  Parrotl)  ..    55s» 

Insect  Kepellent ;  Composition  of .    (P)  Kessler 1243 


(T.R.).. 
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353 


Institute;  German  Colonial  Economic , 

Openilis  of  the  .*^ir  John  C:i*.s 

Instruction  in  Technical  Chemistrj" :  The  Improvement  of . . 

I  L:ichman) 

Insulating  and  Pa  king  Material.    (P)  Raphael  and  Elias.... 
Mat<'ria)  :— 

I P)  G.ntzsch 783 

(P)  Greening 919 

(P)  Haddon.    From  the"  Pyrisolith  "  Co liiS2 

(P)  Heanev  979,1282 

(P)  HevlDia 357 

(P)  Potter 5;3 

I P)  Rindolph 91i; 

(P)   Zimmer  154U 

Material,  and  Application  of  same.    (P)  Sanke.v  It^l 

Material;  Eboiiiiine.a  Xew .     (P)  De  lvai-:ivo:iine. . .  1539 

Material:  tiectric .    (P)  Abrey 12s; 

Material:    Electric   ,  and  Application    thereof.    (P) 

British  Th--mson-Houston  Co.    From  Emmet 2-'^9 

Material ;  l^aper  applicable  as .     (P)  Tayior \V.\6 

Insulators;    Substance   suitable    for   Ornamental  .    (Pi 

Weaver (U 

Intensification.    See  under  Photographic. 

Invertase;  Action  of .     (Henri)  2i» 

Fr^^e  from  Yeast  Gum.    (Osbima) 1340 

In  Industrial  Fermentations.    (V'erbiese)  180 

OfYeast;  Experiments  on .    (Holzmann) 1340 

lodates  ;  Electrolytic  Production  of .    (P)  Corbin 970 

Iodides  ;  Simple  Qualitative  Test  for .     (Perkin) 1373 

Volumetric  Determination  of .    (Thomas) 873 

Iodine ;  Action  of ,  in  Hydrolysis  of  Starch  and  Sugar . 

(Hale) 1010 

Action  of on  Amylodextrin.    ( Syniewski ) 1341 

Fatty  Compound  of — -  with  Sulphur.    (P)  Degner lOT 

In  Chile.    (T.R.)   Iu4i; 

In  presence  of  Thiosulphates,  Detection  of .    ( Lenha )  1349 

Mouoehloride ;  Use  of in  Iodine  Absorptions.    (Wijs)  Jt:io 

Pentafluoride .    ( Moissan) I.'i53 

•  Juant.  Estimation  of by  Electrolysis.    (Muller) 499 

Preparations  ;  Manufacture  of .    (P)  Colin 497 

Production  of  Chile.    (T.R.) 880 

Spectroscopic  Detection  of .    ( Panaotovic) 1557 

Values  of  Oils  ;  Comparison  of  Methods  for  Determining 
.    (Hunt) 454 

lodo-eosin  as  Indicator  in  Volumetric    Analysis.      (Glucks- 

mann) 793,  124«; 

Iodoform ;  Detection  of  small  quantities  of t;i2 

Determination  of .    (Meillere) 1196 

Examination  of  the  Mother-Liquors  from  Making . 

(Roqucs  and  Gemgross) 3193 

Preparation  of ,  by  means  of  Acjjtylene.    ^Le  Comte) .  1293 

lodophenol ;  A  New  Di..    (Brenans) . ., 1094 

lonone,  o- and  (S- ;  Manufacture  of  Homologues  of .    (P) 

Bloxaui.    From  Societe  de  Laire  et  Cie 791 

o- :  Obtainment  of .    (P)  Chuit,  Xaef,  and  Co 137    : 

Preparation  of .     ( P)  Haarmunii  and  Keimer 1348 

Pseudo .    (P)  De  Laireai.d  Co liS 

Ipecacuanha  Alkaloids  ;  Valuation  and  Det'ermination  of . 

(Paul  and  Cownley) 1299 

Indian .    (Paul  .ana  Cownley)  1294 

Reactions  of  the  Alkaloids  of  . .      (Allen  and  Scott- 
Smith)  1475 

Root :  Alkaloidal  Constituents  of .    (Krerichs  and'de 

Fuentes  Tapis) 1299 

Ireland;  Kelp  Industry  of .    (T.R.)  199 

Iridium:  Detection  of .    (Leidie  and  Quinnessen) 499    ' 

Separation  of from  Gold.    (Mietzscake) 279    j 

Iron,  Analysis  of .    (Bischoff) 1299 

.Vnd  Its  Compounds;    Electric  Furmice  for    .    (P) 

Harmet 1439 

.Vnd  Silicon  ;  Compounds  of .    (Lebeau) 861 

And  Wrought  Iron  r  Manufacture  of .     (P)Davies...     349 


PAGE 
Iron— coM^. 

Arsenic  in  ;  Determination  of .    (Xorris) .393 

Calcium  jmd  Jlaicnesium  in .    (Ledebur)   1140 

Cast- and  "Wrought.;  Electric  Manufacture  of .    (P) 

Iini-aj".    From  Ln  Societe  Electro. Jletallurgique 917 

Cast. :  Condition  of  Silicon  in .    (L.ebean) 119 

Cast-:    Eliminating    Impurities  from   Crude   .     (P) 

Thiol 1457 

Cast-;  Influence  of  Aluminium   on  the  Carbon  in  . 

(Mclland  and  Waldron) 861 

Cast.,  resembling   Steel:    Production  of  .    (P)   Soc. 

Bayerische  Egirenfabrik 1537 

Cast- ;' Te>ting,  E.xaminai ion.  and  Classification  of  . 

(Osami) .Ml 

Cementation  of by  Silicon.    (Lebeau) 348 

.  Cementation  or  Hardening  of  by  Electricit.y.    (P) 

Justice.    From  Davis ,354 

Chrome-;  Manufacture  of .    (P)  Ei.-kert,  jun 1080 

Coatingof with  oth.T  Metals.    (P)  Bevtrand 354. 

Combination  of with  Titanium.    (P)  Rossi 1537 

Copjjer  111 ;  Electrolytic  Deterniination  of .     (Koch)..    ."tfiS 

Rlectrical  Resistance  of .    Benedicks) 1031 

Electrical     Resistivilv     increased     by     .Vllojing     . 

(Barrett) 621 

Electrolytic  Preiiaration  of  Pure .    (Sknibal) 1402 

Fiu'uace  for  Heating  and  Melting .    (P)  (Tantt 1400 

Imports  of  Japan  in  1901.    (T.R.'l    1309 

Inllnence  of  Heating  and  Quenching  on  Tensile  Streiiirth 

of .     (Brin.-ll) 1331 

Ingot;  Manufacture  of .    (P)  Hickmann  and  Hutch. 

inson 409 

Malleable  ;  Production  of ,  and  Appanitus   therefor. 

(P)  Eyermann 709 

Manufacture  of ; 

(P)  Crean filO 

(P)  Hatton 552 

(P)  Snelus 133S 

I  P)  'J'hiel 1281 

IP)  Tone 1234 

( P)  Wiimotte  and  Goddyn >;76 

Manufacture    of  ,   and    .Appai-atus    therefor.      (P) 

Meinin'-'liaus 617 

.Vlanulactnre  of bv  Electricity.    (P)  Siniun lusi 

Ore  Deposits  of  Brazil.    (T.ll.) 800 

Passive .     (Finkelstein) 175 

PljDspliorns  in;  Rapid  Deierniinaiion  of .  (Ramoiine)    Ml 

Pi?-;    fnlorimetric    Determination    of    Sulphur  in    — . 

(.Naske) £62 

Pig.:  Manufacture  of .    (P)  Potter 351 

Pig- :    Removal  of  Sulphur  from   in  the    Furnace. 

(Reusch)  801 

Precipitation  of by  Bacterial  Action.    ( Jaekson) 681 

Puddlingof .    (P)  Carter 916 

Remarkable  (Carbamine)  Reaction  of .    (vonCordier)    792 

Removal  of from  ^inc  Blende,    (Phillips) 120 

R».moving  Scale  Oxide  from .    (P)  Eaton 977 

Retention  of  Arsenic  by  — -,  in  Marsh-Berzc'lius  Method. 

(Parson^  and  Stewart) 1414 

Scrap  :  Treatment  of .    (P)  Sly 4SS 

Separation  ot  Zirconium  from .    (Gnttiier  and  FUilIer)  1350 

Temperature  Limits  for  Sepai-ation  of  Gr&pliite  from  Pure 

Cast .    (Tiemann)  258 

Thrrmc-electricity  ot .    ( Belioc) 177 

Treatment  of  Substances  contuining lor  .A*:ialysis. 

(Xissenson  and  Crotogino) 1248 

Use  of  Carbon  and  Fluxes  in  the  Blast- Furnace  in  Manu- 
facture of .    (P)  Foster .349 

Wrought-;  Cementation  of .    iBildt)  70S 

Wrougnt- ;  Duect  production  of .    (P)  Reynolds 976 

-Carbon   Svstems;    Equilibrium  ot  .     (Charpy   and 

Grenet) 616 

-Plates:  Electrolytic  Pbiting  of .    (P)  Popp 485 

Iron  Carbide,  VejC  :  Existence  of  a  New .     (Campbell  and 

Kennedy) 1399 

Chloride ;    Treatment  of  to  Obtain  Iron  Oxide.  &c. 

(P)  H&j'greaves 548 

Oxide  llgment ;  Production  of .    (P)  Reck 178 

Salts;  Influence  of  Sulphur  Separation  on  Precipitation 

of .    (Copoadoro) 77 

Isalin ;  a-Thio-.    Sec  under  Dyestuffs. 

Iso-Corycavamine ;  Preparation  of .    (Gadamer) 496 

Isoprene  ;  Artificial  India-rubber  from .    (Bouchardt)  ...      56 

Isovaleramide  Derivative,  and  Makini;    of    same.      (P)  Lie- 

hrecht 638 

Italy;  Customs  Decisions  in .    (T.R.) 799 

Customs  Decision  on  Eihyl  Chloride.    tT.R.)  148 

Customs  Decisions  on    Incandescence  Mantles   in  . 

(T.R.) 1013 

Customs  Decisions  on  Terehene  and  Varnish.     (T.Ii.) 147 

Electrolvtic   Pioduction   of   Caustic   Soda   and    Calcium 

Chloridein .     (T.R.)  509 

Exports  of  Elba .    (T.R.) S79 

Juniper  Berries  at  Leghorn.    (T.R.) 941 

Leather  Industrv  in .    (T.R.) 511 

Mercury  Production  of .    (T.R.) 199 

Xew  Sugar  Law  in .    (T.R.) 1164 

Ohve  Oil  in  Tuscanv.     (T.R.) 937 

Olive  Oil,  Production  of .    (T.R.) li)48 

Production  of  Beet-Sugar  in .    (T.R.) 734 

Pumice  Stone  at  Leghorn.    (T.R.) 935 

Saccharin  Prohibition  Law  in .     (T.R.) 1167 

Sodium    Carbonate   and    Copper   Sulphate   at    Leghorn. 

(T.R.) 935 


86 


JOURNAL  OF  THE   SOCIETY  OF  CHEMICAL  INDUSTRY. 


Italy— con<. 

Strarin  Imports  of  Venice .     (T.R.) Bll 

Surarlmpoits  of  Leghorn.    (T.U.) '-tO 

Sugar  Production  of in  1901- 2.    (T.R.)  438 

Surtax  on  Explosives  in .     (T.K.) ST.'i 

Tartaric  Materia)  Exported  from .  l'.'00-l«01.    (T.R ) .  412 

Trade  of  Naples  for  IMOl.    (T.R.) 43ii 

Use  of  Fertilisers  in  Lomliardy .     (T.R 734 

Ivory  and  Bone :  Sulistitute  for .    (V)  Eiisminger IKK 

Ivory ;  Manufacture  of  Imitation .    (P)  Krimiuvt l')4 


Japan;  Alcoholic  Liquor,  Manufacture  in .    (T.R.) 14S 

Camphor  Supplies  of  Formosa .    (T.R.) SOI 

Coals  of .     (.\ndersou  and  Henderson) 2-:J7 

Import  Dutv  on  Sugar  Refined  ni .    (T.R.) 734 

Importsof .inlaOl.    (T.R.) l.'iosi 

Kantenfroni .  Uses  of.    (T.R.) l.iK4 

Mineral  Production  of .     (T.R.) 57n 

Oil  Industrvof  Echigo .     (T.R.)  1(143 

Peppermint  Oil  and  Crystals  in .     (T.R.)  373 

Petroleum  Industry  of durins  WOi.    (Ragosine) I5r25 

Petroleum  Production  in .    (T.R.) otjt) 

Sake  Industry  of .     (T.R.) 682 

SugarDutyiu .    (T.R.) 57-2 

Sugar  Imports  of  Kobe  and  Osaka .    ( I'.R.) 16(34 

Sugar  in .    (T.R.) 1051 

Sulphur  Production  in .    (T.R.i 509 

M'indow-Glass  Manufacture  in .    (T.R.) 509 

Japan-AV'ax  :    Abnormal  Constants  of .     (Bernheimer  and 

Schiff) .W 

Jasmine  I'lower  Oil.    Ste  ttnder  Oils. 

Perfume:  Formation  of .     (Hesse) 1S7 

Java;  Cinchona  Bark  and  Quinine  in .    (T.R.) Ills 

Indigo ;  Exports  of .    (T.R.)  1111 

KaiKik  in .    (T.R.)  llli 

Peiroleum  Production  and  Imports  of .    (T.R.) 1110 

Jewels.    See  utjdey  Stones,  Precious. 

Joint ;  Metallic  Hermetic  obtained  by  Electric  Fusion, 

(P)  R<jux 1438 

Juar  Root ;  Use  of in  India.    (T.R.) 514 

Juices,  Sacciiarine  :  Obtainment  of ,  and  Products  there- 
from.   (P)  Steflen ;    266 

Saccharine ;   Treatment  of  with    Sulphurous  Acid. 

(P)  Lehmkuhl <)21 

See  also  under  Sugar-Juices. 

Juniper  Berries  at  Leghorn.    (T.R.) 941 

Jute;  Differentiation  of  from  ^Manila.  &c.    (Dal6n  and 

Wisbar) 1466 


K 


(T.R.)  , 


of 


(Kudisch) 

(EU)S   and 
(Genvresse 

606, 


*'  Kanten  "  from  Japan  :  Uses  of' 

Kaolm  at  La  RochcUe.    (T.R.) 

Kapok  in  .Tava.    (T.R.) 

Oil.    See  under  Oi\s. 

Kelp  Industry  of  Ireland.    (T.R.) 

Kerosenes  from  Kieff ;  Commercial . 

Ketocumarane.    See  under  Cumaronone, 
Ketones  :    Electro-chemical   Reduction 

Brand) 

Separation  of  New  from  Marjoram  Oil. 

and  Chablay)    

See  a/so  under  Dyestuffs. 

Kotoses;  Isolation  of .     (Neuberg) 

Kilus  and  Drying  Chambers  for  Cement.    (P)  Hewitt 

Bottom  for  Hofl'mann .     (P)  Ingliam  and  Langton  ... 

Coke .    (P)  Cioliiet 

Construction  of  Lime .    ( P)  Gleasou  

Continuous for  Bricks  : 

( P)  Butler  and  Kunze 

(P)  Swift 

Continuous for  Cement  and  Lime.    (P)  Roberts 

Dry- .  (P)  Curran 

Fireproof  Lining   for  .      (P)  Lake.     From   Portland 

Cement  Fabrik  Hemmoor,  &c 

For  Bricks,  &c.:  . 

(P)  Brice 

(P)  Brooks.    From  Fiske 

(P)  Hughes 

( P)  Clifford 

(P)  Kilby 

( P )  W  ilson 

For  Calcming  Lime,  Cements,  &c, ;  Application  of  Gaseous 

Fuel  in .    (P)  Crosland 

For  Ceramic  Wares.    (P)  Rivers 

For  Drying  Earthenware.    (P)  Brookes  and  Barnes  

i'or  Fireclay  and  other  Goods.    (P)  Adams 


15114 
!I35 
1111 

19H 
(107 


1347 

1103 
118 
.WO 
32!l 
(115 


PA(iK 
Kiln— con^ 
For  Malt : 

(P)  Ackrovd  an<l  Bulkley 1547 

(P)  Dornfeld  360 

(P)  Earp 1191 

(P)  Havnes.jun 114S 

(P)    Larkin 923 

For  Manufuctin-e  of  Lime,  Cement.  &c.    ( P)  Isserlis 480 

For  Porthnd  Cement  or  Lime.    (P)   Rigby 118 

For  Reducing  Ores,  \c.    (P)  Lake.    From  Scluippmann..  1536 

For  Rtvivltving  Spent  Bone-Black.     (P)  Blohr 123 

Improved.    ( P)  Lueser 1524 

Lime-;  Improved .    (P)  Biooniell 1.023 

Regenerative .    (P)  Drake 1388 

Rotary  Burning  or  Roasting .    (P)  Lake.    From  Fell- 

ner  and  Ziegler  479 

Supply  of  Heat  to .    (P)  Westinghouse.    From  Knox  ,  1066 

Tunnel f  ir  Burning  Ceramic  Articles.    (Pi  Aufort...  1139 

See  also  under  Ovuns. 

Kiln-Burning  Apparatus.    (P)  Gray  and  South 1397 

K'no.  Eucalyptus  ;  PropertiesoE .    (Slaunieh) 1347 

Kipp's -Apparatus  ;  ModiUcaiion  of .     (Arnold) 408 

Kjeldahl  Distillations  ;  Dephlegmator  for .    (Lovett) 849 

Xitrogen  Method  ;  Experiments  with .    (Law) 847 

Nitrogen  Process  ;  Moditied  ,\nrand  Bui-ner  for  First  Part 

of .    (Golding) 091 

Nitrogen  Test ;  Application  of, in  the  Tauyard.    (Gor- 
don Parker) 838 

Kola  Compounds ;  Alkaloids  in .    (Warin)   1352 

Nut   and    Extract  ;    Determination   of   Alkaloids  of . 

(Warin) 645 

Kornfeld's  Alcohol  Lamp 1066 

Kosiil.    See  under  Kousso  Flowers. 
Kosodin.    Sec  under  Kousso  Flowers. 

Kn;iss^  Flowers  (7?.*a^5j*ao»?Ae^»in^/c.T),  Constituents  of . 

(Lnlieck)  187 

Kremel's  Test  for  Cod-Liver  Oil.    ( Bedall) 1099 

Kuniaou  ;  .Mineral  Deposits  of .    (T.R.)  140 


1140 

1140 

973 

459 

1279 

860 
708 
708 

13!k; 
973 

1397 

707 
615 
S49 
1233 


Laboratory  ;  The  National  Physical 197 

Lace ;  Depositing  Metals  on .    (P)  Daly 912, 1187 

Lacquers;  Manufacture  of .    (P)  Hecht  and  Poulenc  , . . .    4S7 

Lactates  ot  Certain  Alkaloids.    (Sergejew) 496 

Lactic  .Veid ;  Assimilation  of  by   Eurotyopsis  Gayoni, 

( Maz6) 287 

Effect  of in  the  Manufacture  of  Lejither.    (Kitner)...    027 

Formation  of .    ( Katsuyama)  423 

In  the  Tannery 57 

Indirect  Ddtermination  of .    (Weigmann)   428 

Two  New  Micrococci  capjtble  of  Forming   .    (Hashi- 
moto)       506 

Use  of in  Mordanting  .Wool  with  Alumina.     (Diiring)    911 

Use  of  for  Plum[)ing  Sole  Leather.      (Paossler  aud 

.Vppelius)  1461 

Lactic  Fermentat  ion ;  St  udy  of .  ( Lesiige  and  Bongier) ....    496 

Lactose  and  .Maltose ;  Separation  of .    (Boyden) 1416 

Heptacetylchlor .    (Bodart) 506 

La'vo-pinene.    ( Balbiano  and  Paolini) 1293 

Lager  Beer;  Cellarage  ot  .    (Windisch)  1463 

Lakes;  Cellulose  ,  and  Manufacture  of  same.    (P)  Ali- 

hausse 356 

See  also  under  D.vestufls. 

Lamps  ;  Acetylene : 

(P)  Ducellier 698 

(P)   Jliller  1325,1325 

( P)  Rosenbh\th 606 

(P)  Wise.    From  von  Szalay 961 

Acetylene ;  Portable -.    (P)  Tijada 907 

Alcohol .    (P)  Jsternau  and  Strassburgcr 852 

Apparatus  for  Distributing  Hydrocarbons  to  .    (P) 

Branch 698 

Arc ,  and  Electrodes  therefor; 

(P)  British  Thomson-Houston  Co.    From  Dean...,    462 

(P)  Lee 763 

(P)  Soci(5t6  de  Mcstral 962 

Arc;  Encased  Carbon  for  .    (P)  Siemens  Bros,  and 

Co 1525 

.\uer  von  Welsbach's  Osmium .    (Gabriel) 396 

Electric  Arc : 

(P)  Auerbach  and  Cubing 964 

(P)  Bremer 964 

(P)  Eva;is 907 

(P)  Hallberg 334 

(P)  Jandus  Arc  Lamp  Co.  and  Jones 1226 

( P)  Johnson 540 

(P)  Meyer 606 

(P)  Okun 600 

Elei'tric  Arc;    Carbon  for   .     (P)    Siemens   Ualske 

Aktien-Ges 1448 

Electric  Arc  Continuous-burning  .    (P)  Rignon  and 

Eisenmaun 903 
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FAGB 

T^:Ii  Glow;    M«n«fictu,-e  and  Kopah.  of  — .  (P)      ^^ 

neSl^-;t-«;eiV«^i;ii.lr;Eariht;i.;me„,..    (P)  ^^^^ 

Crook  and  Mines. ... ...  ■  •  •  •^- •  •  • ; SGt 

Electric-Tube .    (P)  McF.  Moore 

Electrodes  for  Arc  :  24.'> 

(H)  Bremer 1447 

( P)  Canradty jl7.,_  1505 

■     "      '    '  9152 

907 
1)3 
33* 
788 
870 


'—  '■'""'■'■••::::::::;; '95I 


(P)  Hopfelt -  , ..     _  , 

(V)  Siemens  and  Co.  and  \  "I'^fA-i^;,; 'j  Vun.imU    .. 

Electrolytic  Incandescence  — -•    jj^j.^^f "'  "  .   .' 8: 

Filaments  for  EW;ctric—.P)  ^o.  ke    .        


(Rua) 


15M 


719 


For  Bnrning  ^-r.fnj...&^.m  KaUar 

For  Disinfecting,  ic.    (P)  «;     '•^^ ;. 

?;rd:r.!c^tif/Aa7c,n*n'e!/.^o';M,neV;^-Sa,ety 

Mackie 'i "  'tV 

*^"'°"' ATM^^atuHo?  Z .lieinfo^cini'imi 'si^idaidisinR 


.    (P) 


603 
461 


152-4 


'--.      (P)  Drake   and 


245 
462 


'^'"Fi'la.'nMt'snf-— .    <l'>  '•■'"''^ 

Glow  Bodies  for  Xernst  Electric  

others. . . •••••■i,-.;  ■.:••■ ' Hi:" " '  Vp)  'Britisli "  Thomson- 
Glowers  for   l'.vro-1'.leitrn.  .      vi ; 

Houston  Co.  and  Stemmctz 

Hydrocarbon:  1069 

( P)  Curraii ;64 

(P)  deVoU 4B.4 

I.„i.,i;^^SH-v;^withMiners--spet,;;;iP^ 

IncandHSCer-ce  Carlmretting .     ( D   "  '  '"'6' 

Inramdescence  Electric :  _   _    jg.ij  1335 

(P)  Doane.. l-)26 

( P)  Drake  and  others UjO 

( i>)  (iardner " ' '      gdij 

(PI  Garwood •; ••• 4(51 

(P)  Miinco  and  the  N crust  CO ■  j,jg 

(P)  Phelps ■■■■;;    f,(i7 

\v\  R^fandihVN^rnsl'ElearicLifJhici -    6P 

(P)  Reinman '         1527 

(P)  Koor.ov • (vVHewitt 465 

~l-|-^!S?1;^^S^ipiHt.'\Vr^J^e 13.3 

incandescence  G„,__._^  '''■  ^ 

P)  Diiftek ,  Weill,  and  Beschorncr ^^^^ 

(V)  Koch  and  Rotlieiibers y  jj.^^ 

(P)  Lowy ■■■■■    iitij 

(P)  Schaefer __    ]I6'2 

(P)  Thom-as  and  Podmore •     _        ^^ 

,P)  Tice  .... •  •  •  ■ -^^ •  •  •(■p.- -R.issel'laml  cYausen ! . '.    466 

i;;e|«      HS^^lpressii^B^ 

Incandescence  Hydrocarbon :  j^.^ 

(P)  Blair ..    %4 

(P)  Branch 11.29 

( P)  Washington 

Incandescence  Oil :  539 

{ P)  Cranston I3.25 

(P)  Flora 34 

(PI  Gibbes 

Incandescence  Spirit  :  L^gD 

(P)  Boivin 1390 

(P)  Faikas •  ■  • •  • .  . .  1390 

(P)  WoUheim  and  Banniert  

Incandesci-nce  Vapour         ;  g^g 

(P)  Denayrouze gj3 

(P)  Fee '.'.'.'.'..'.      .34 

(P)  Gal'an ..  1179 

(P)  Kitson 333 

(P)  Landi ..   .    !)(|S 

(P)  Liais .  1179 

(P)  Lux. ;;; 1021 

(P)  Smith 333,.''>3!i 

(P)  Walther 1.>U9 

IncandesceIrCouVrMVan.;VoVE.t-inKuishi;,s^._(P),^^3 

Enx  .....••.,- ;■■; 1U66 


Lancashire  :  Technical  Teaching  i 

Wa'cli  Co.,  Present ;  V  isit  to • 

Landolphia  Pierrci :  A  RMl.ber  Plant  from  Gabon. 
Lanthannni  containing  Didymiuni ;  Iiiflnence  of  Cenum  on  ^^^ 
.    (Marc)  -  

Sepamtion  of (Bolim) 

Separation  of  Thoruim  from        -     ,-        _ 
Lard  Renderinu'  Tank .    (P)  ilftrshall •  •  •  ■        j 

Substitutefor .    (P)  Adams ■■■''■'",'' 

Lat«  and  Kubher  from  CastiUoa  Elastica,  Experiments  on 

.    (Weber) 

Laudanine ;  Characteristics  of  —     ' "— ' 

Laurie  Acid  and  its  Derivatives 
Lavender  Oil.  .SVe  ««dfr  Oils. 
Leaching ;  Apparatus  for .    ( P)  ^-JV  alter 

\nd  Znlc:  Treatment  of  Mixed  Minerals  of  .      (P)  ^^^^ 

As    Wrirsidinm  HVaroxide  Solutions;    (Elbs'  and 
AntSal'^  P^ciuciion  of   — '  "in '  ti,:e  U»i"i^;  ^'a^- 

(T;  K.) •  ■  •,■,-_•.;.■;,:  ■,  •..■,;,",;^i\;,; '  ■  '('t.r.) 


-.' '  (iietz'ger) '■•If' 


— .     (Hesse) 

(Caspar!) '^* 


1544 


lZ'n^.^Gn%^no^}^: '  m '  Fairbu^n^Hari! '  From    ^^^ 

the  General  Electric  Co.  . . . .  • .■.•.•.•.•.■.".■.■.• '  'iSio,  13-25 

Jlercury  \  apour .     (  P)   rottur  . . . ....  „  ,       j  ^^^ 

Nernst  Incandescence  Electric .     (P)  ^''"■'™ _.  . . . 


V    (P)  Garrard  and 
(Rem  .mi) 


Nernst  CV.  -.  ^,    ,  ■ 

Nernst  Conductors  for  Electric  — 

Nernst  Electric  Lisrht  Co. 

Osmium  ;  Properties  or  Auer  s         . 

Petroleum  — .    (P)  Car  son  . . . ....  .■.■■^^-  -  -  ^  _ 

Photocraphic Flash-Lis  it  — -■     ( 1^).  /^«eciv.  - .  ■  , 

System  of  Distribution  for  Iscmst  Elecluc 


.      (P) 


46-2 


144-5 
6»7 
497 
606 
333 


Beobe . 


606 
952 
164 
463 


Treating  Ballast  Wires  for  Electric^— ..(F    ro   er    . . 

v^i— ^-ii^-i^ri^rsi^L;^Kn  .,^..- 

Lampblack;  Apparatus  for  Collecting  and  Discharging—.  ^^^^ 

(P)  Mann , 1084 

Production  of .    (P)  Og.lvy .... .  ■ '" 

Se«ai*c  wider  Carbon  Black  and  Soot 

Lamy  (Pendatesma  Butyracea)  in  French  Guinea.    (T.U.) .... 


1281 


Bimuties  on m 

Bronze  cotitaitungj^;^-'— -; -;^-  of —-in  Dis- 


Structure.  &c..  of.    ( Bailc.y) . 


156S 
936 
531 


Chemical  Cuangc 

tilled  Water.    (Clowes)  ..-,.-  -  •  -  •  •  -  ■ 

riipmical  Hard ni  Missouri.     ( l.K-  ) 

Diminishiug  Solubility  of  —  in  Ac.ds, 


&c. 


(P)  Leyen- 
Elleds  of  sViain' on  cVyVtalii\'i4  Structure" of  "^Z  ^ 

fiSiJ^t^^^-'^^  7I« 


421 
610 


1234 

1187 


'  Soliition.    (Liini) 


rof .    (P)  Betts. 


Electrolytic  Relining  and  Depositing  01—.  tr,  bliis..  »^- 
l^rrTe\^o^\?f"^%roVeIS'cimpV«nds:-\P)-H;Ve.  ^^^^ 
In  S^uifs;  TrkieVif:^--;M«UcuVand  Mih^^^        12« 


— .    (Bull). 


1350 
.  1478 


Lead 


In  Ores  ;  Determination  of        .    . ,t  R  i 

tt^-l^lr^Juf^t^^'-^^CiS'    .Prost.    ^^^ 
Charon,  and  Marissal )..... ■  •  •  ■  -A.-  ■■;•■, 331 

Production  of  the  Unded  states.    (l.K.) 

Radio-Active :  .        jSt 

(Giesel) ,"Vv"'," .    7'2B 

(Hofmann  and  others) 

(Hofmanu  and  Wo  H) 

R„a .    See  unde,-  Red  Lead.  _   _  ^^^ 

^^^SiT'^r'^iSi^:  -eonlaining  —  "for "  Analysis. 

ciii;S"^.s;;t*i^>s°^;;disuipi^isiuu;^i^-of^ 

(l)ucatte)  


79ts 


Chroma?"  Dye.'ngVDiVadvautages   of  — .    (Leclerc  _de  ^^^^ 


Uioxi  e-"E    ctVoh^ic  I-roduction  pi   — ■.    (P)  Johnson. 

FroiiThetUiem.  Fab.  ^neshe.m-Elektron 620 

Diox.ie :  New  Reliction  for  — .  (£^„'^™">'^^ .:;::::::::  f4 

Oxide  ;  Manufacture  of ;.     (P)  ^""""' •■•;,■■•,•■   'nj 

Salts ;  Volumetric  Determmalion  of  •..^.':_:.  ..    nsfi 

-rrviitp .  '  See  nn'da-  While  Lead. 

(I'lnssXIV  1  56. 128. 179,  264.  367.  415,488,  555,  627, 

^V3M3^865.'9i9;982. 1U32,  1085.  1,46, 1189, 1«^_'286, 133|. 


Leather. 


019 
652 
1405 

(P)  Brown 857 

_     56 

(P)  Rosier 1189 

I'l  Bouh.    From  Port.  1"" 

*'""^'^i!^6;;n.SJ'cZ;rs;  pSS^is^LigilV^ '"' 


andSalentey ,t,  t>  1 

Artdicial for  Germany.    (T.RO  .  •■••""■ 

Artificial  I  Mamilacturc  of  — :,,  (P)  Gautiei 

Bleaching  and  li>enii-'  — 

Chamois;  Manulactureot 

Chrome  ;Producti^Dn  of  -^^  '(P)  Boult.    From  Pvrt.  12S9 

Composition  to^Presuung.^^^  States  in  1901.     (T.RO  .... 


Dyed 

(Lamb) 

Dyeing ;  Apphcatio 

(Stiasny) 

Dyeing  of : 

(Kausehke)  . 

(P)  Riedler  . 

Examination  of  Chrome 


of   Sails  of  Heavy  Metals  in  


(Boulanger) . 


Exports  ol  Tripoli .    (^■'^■',v;,-\ii  w 

Finishing  the  Surface  of  — .    (P)  ,M;",<;r,-_ 
For  Belting ;  Preparation  or 


(PJ  Caldwell. 


16G 

.  1329 

.  705 
.  1533 
.     919 

.  1049 
.  982 
.  1189 
128 


For  Bookbinding.    (Gordon  Parker) ..... ...   -^^  ■  ■  ■  ■■■■■■    — 

For  Industrial  Purposes;  Examination  of  .      (Bou-    ^^ 

langer) ".tV  V-ni,n !."!.'.'.".'.'.'.'.'!"!  1189 

g°?S^:n.J^«fct^pf.  (p)i^--'^«:«::i«gj 

Imports  of  Japan  in  1911.    (TR.) 

Imports  of  Swit7.erlaml(r.R.) •         _  ^^^^ 

In  Eastern  Rounielia.    t  l.K.)...  •••;••:••,•,■, 179 

Industry;  Bacteria  in  the .    (lurnbuU) ^7» 

Industry  in  Italy.    (l.K.) 
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Le.ither— con^ 

Industry  of  Hambui-i.    (T.U.) 1040 

Mamifaclurn  and  Preservation  oi  .    (P)   L:imb  and 

others 1288 

Manufacture  ofBufTand  Buck 415 

JIanufacture  of  iTraiii  and  Pebbled  .     (P)  Pianka 1085 

Manufacture   of    Wnterproof   .      (P)    Boult.      From 

Trenckraann  and  Co 415 

Preservation  of .    IPj  Paasand  Jaiobseu 1405 

Scrap ;  Beatiua  Endnes  for .    (P)  Case 265 

Substitute  for .    (P)  Loftier 1338 

Substitute  for ,  imd  5Tanufacture  of  i-ame.    (P)  Lip- 

pold 357 

Tride  in  Germanv.    (T.R.) 1049 

Trade  in  Russia.    (T.R.) 104>i 

Use  of  Mol>l)denum  Salts  iti  Dyeiiip .     (Pozzi«Kscott)    1533 

Varnish  for  Making  Kiiamel  and  Patent   Leathers.    (P) 

McKay 1033 

See  a/so  under  Hides  and  Skins. 

Ijecithin  in  Milk;  Determination  of  .    (Bordas  and  de 

Raczkowskil 1041 

Leaion  Extract.    (Winton  and  Ozden) 1295 

Juice  from  Messina.  Sicily.    {T.R  ) 1209 

Oil.    See  under  Oils. 

Lenssen's  Method  for  L'etermination  of  Tin.    (Miiller)  141 

Leucauraraines.    See  under  Dyestuffs. 

Leucite  Group  ;  Treatment  of  ^linerals  of  the for  Produc- 
ing Water-Glass,  ,tc.    (P)  DementjeffandOusihkoir.    173 
Levan :  A  Xew  Bacterial  Gum  from  Sugar.    (Greig-Smith  and 

Steel ) 1381 

Level-Indicators  for  Liquid-containers.    (P)  Kindermarin 596 

Liberia  ;  Blue  Prints  in .    (T.R.) 1160 

Light.     (Class  II.) . . .  32,  108.  162,  214.  326.  39.i.  459,  538.  S97.  696, 761, 
851,  905.  959.  1019.  1065,  1126,  117S.  1267,  1322.  1386,  1445,  1524 

Chemical  Action  of .     (Cianiician  and  Sillier)....    876,1477 

Orientating  Influence  of ,  in  Sublimating  in  the  Sun's 

Ra.vs.     (Raikow) 1418 

Packing    Material    for   Articles   Sensitive  to  .    (P) 

Schwarz  989 

Sensibility   of  Colourless   Organic   Compounds    to  . 

(Pinnow)  1.353 

Lights  :  Marine  Signal .    (P)  Tourle  and  Arzt 907 

Lighting ;  Air-Pressure  System  of .    (P)  Raft   601 

Incandescence .  bv  Oil-Gas  and  Oil.    (Lewes) 696 

Method  of  Electric .    (P)  Hewitt 466 

Lignite  Gas.    See  under  Gas. 
Lille  "Water.    See  under  'Water. 

Lime  ;  Acetate  of Duty-free  in  the  Xetherlands.    (T.R.).    437 

Action  of on  Alcoholic  Fermentation.    (Knoesel)  . . . .    785 

Apparatus  for  Burning .     (P)  Mace 139T 

Calciningof .    (P)  Eldred 615 

Prom  Bye-Products  of  "Water-Softening.    (P)  Haines 787 

Hydraulic;  Importation  oi by  Beinlt,  Turke.v.  (T.K.)  1002 

Hydraulic;  Manufacture  of .    (P)  Heap  and  Oddy  . .    ;)50 

In  a  State  of  Fusion;  Properties  of .    (Moissan)  ,  406,1041 

Kilnfor .    (P)  Rigbv 118 

Preparation  of .    (P)  And'-rsou 974 

Preparation  of  Slaked .    (P)  Michaelis 479 

Sandstone ;  Artificial 1279 

Use  of in  Ammonia  Liquor  Distillation.    (Bhim)  ....    167 

See  also  under  Calcium. 

Limp,  Borate  of ;  Deposit  of in  Bolivia.    (T.U.) 570 

Carbonate  of;  Formation  of under  Various  Condi- 
tions.   (Stocks) 527 

Carbonate  of.from  Sulphur  Recovery  Process  ;  Use  of . 

(P)  Mason   1278 

Control  of  Conditions  for  Calcining .    ( P)  Eldred 690 

Phosphate  of.  Deposits  in  Tunis.    (T.R.) 1564 

Sulphate  of ;  Apparatus  for  Draining  Crystals  of .    (P) 

Wheelwright 1534 

Lime-Citrate  and  Concentrated  Lime-juice  in  the  "West  Indies. 

(T.R.)     (Watts)  442 

Limekiln  :  Construction  of .    (P)  Gleason 615 

Improved .    (P)  Broomell 1523 

Limestone  ;  Chemical  Composition  of  Dalmatian  Bituminous 

.    (Slaus-Kantschieder)   478 

See  aiso  under  Calcium  Carbonate  and  Lime,  Carbonate  of. 

Lindera  Benzoin  ;  Fatty  Oil  of — -.    (Caspar!)  711 

Linen.   Clothing:   Stiffening  and  rendering    Impervious   to 

Water.    (P)  Mann 1074 

Lining  for  Vessels  ;  Acid-resisting .    (P)  Vemay  1386 

Linoleum  Industry  in  Germany.    (T.R.)   438 

Manufacture  of  Inlaid  .    (P)  Klic  and  Poppe  625 

Producing  Coloured  Patterns  in .     (P)  Tonjes  114 

Pressfor .    (P)  Scott   625 

Trade  of  Kansas.    (T.R)  651 

Linseed  Crop  of  Argentina.    (T.R.)  733 

Crop  of  the  World.    (T.R.)   650 

For  Manufacture  of  Linseed-Oil;  Duty-Free  in  Australia 

.    (T.R.)    1207 

Growing  in  Nc IV  Zealand.    (T.R.)  510 

Ground ,  adulterated  with  Mineral  Oil.    (Kebler)  ...    263 

-Cake ;  Production  of m  the  United  States.    (T.R.)  . .    651 

Oil.    See  under  Oils. 

Lipase  in  .Vnimal  Organs.    (Mohr)    1352 

Liqueurs  ;  Ethereal  Oils  in,  Determination  of.    (Mann).    726 

Liquids;  Aeration  of .    (P)  Hampson  and  Swales  ...  984,1191 

Agit;vtion  of ,  and  Apparatus  therefor.    (P)  Dolphin  .    959 


Li<iuids— ron^. 

Alcoholic.   Apparatus   for   Concenti-ation  of   .      (P) 

Tellier 1407 

Alcoholic;  Apparatus  for  Treating  with  Gases .    (P) 

Tritchot  and  Agrnn  1407 

Alcoholic:  Purification  of  .  and  Apparatus  therefor. 

(P)  Guiilaume 1343 

Alcoholic;  Purifier  (or .    (P)  (lark  1407 

And  Gases  or  Vapours ;  Treatment  of  Materials  with . 

(P)   1234 

,\pnaratus  and  Process  for  Distilling .    (P)  Goss 1533 

.Appar.itus  for  Defecation  of .     (P)  Hatton 029 

Apparatus  for  Aeraiing  or  Agitating .     (P)  Dolphin..     779 

Ajipanitus  for  I'arbonating .     (P)  Carmiehael 1191 

.Vpparatus  for  Concentrating .     (P)  \'enuleth 459 

Apparatus  for  Cooling  and  Aerating (P)  Wickham.  It07 

A  pparatus  for  Determining  Proportions  of  Compound . 

(P)  Larsen  1125 

Apparatus  for  Distilling.     (P)  Calmant 1523 

.\piiara'ns  for   Drawinlr  of  by   .Air   Pressure.     (P) 

Buttner  1267 

.Vpparatus  for  Filtering .    (P)  Thompson 1524 

.Vpparatus  for  Filtering   and   Treating with  Gases. 

(P)  Siemens  and  Halske  .\ctienges  696 

.\pparatns  for  Heating,  ic.    (P)  Feldmeier 1149 

Apparatus  for  Heating under  Pressure.     (P)  Mills. 

Fram  PratI  1523 

Apparatus  for  Measuring  and  Filling  into  Vessels. 

(P)  Crossman 1290 

Apparatus  for  Purifying : 

(P)  Caaieron  and  others 185 

(P)  Clark  and  others  1322 

Apparatus  for  Raising  and  Forcing .    (P)  Wilton....    907 

Apparatus  for  Raising  or  Lowering  Temperatiu-e  of  . 

(P)  Flu.vd    .' 1281 

Apparatus  for  Saturating ■  with  Gases.    (P)  Weis  and 

-\nderson 403 

.\pparatus  for  Separating from  Solids.    (P)  Duncan 

and  others 458 

Apparatus  for  Separating    Impurities   from    .      (P) 

Winand 1523 

App:iratus  for  Sterilising .    (P)  Rawson  634 

Apparatus  for  Supplying  Reagents  for  Purifying .    (P) 

Schmidt 925 

Apparatus  for  Treating  Polluted .    (P)  Candy  133 

Apparatus  for  Treating with  Gases : 

(Pi  Malmendier  and  Stiihler 1224 

(P)  Vosmaer  an^i  Lebret 1523 

(P)  Vosroa*'r  and  others  1292 

Apparatus  for  Vaporising .    (PI  Lyle  .and  Stewart  ...    493 

Automatic  Distribution  of  on  Bacteria  Beds.     (P) 

Roach  1149 

Centrifugal  Separators  for .    (P)  Melotte 1407 

Clarifleation  of .    (P)  Lubberser  13Hi 

Onibustible ;  Gasifler  for .    (P)  Pet  and  Ckuidel  1417 

Combustible ;    Volatilisation  of    with  Admixture  of 

Steam.    (P)  Liet  and  Cl;iudel 1067 

Containing  Free  Acids  or  Acid  Salts,  Clearing  • :    (P) 

Kaserer 154< 

Electrode  for  Purifying ,  by  Electrolj'sis.    (P)  Chip- 
man  4'<5 

Evaporation  of .    (P)  Xaef  1019 

Fermented,   Sulphurous   Acid   in    .      (JIatliieu   and 

Billonl   1247 

Filtering  and  Cleansing .    (P)  Smith 1144 

For  Sprinklmg  over  Fuel.    (P)  Livingstone  and  Vander- 

cook 1227 

Gaseous:  Apparatus  for  Supplying -.    (P)  Charlier  ...    558 

In   Closed    Vessel:   Recording  the   Depth  of  .    (P) 

Cllilds 458 

Inflammable ;  Safety  Reservoirs  for -.    (P)  Keay 1445 

Means  for  Aeraiing  .     (P)  Gwynne  and  Sargent 1322 

Means  for  Subjecting  Matter  to  the  Action  of .    (P) 

Xaef 173 

Xon-Alcoholic  ;  Manufacture  of .    (P)  Xathan 1408 

Of  Low  Boiling  Points:  Healing  of .  (P)  Fseny.  Prom 

the  Abw:irme-Kraftmascliinen-Ges 1267 

Partiallv  Miscible near  the  Critical  Point.      (Fried- 
lander)  284 

Pasteurisation  of .    (P)  Clark.    From  Fromme 268 

Preventisg   Escape   of  Volatile  from    Vessels.    (P) 

Spooner  696 

Purifying  and  Decolorising .     (P)  Spillern-Spitzer  ...  1406 

<iuick  Current  Reheater  for .    (P)  Draminski 1483 

Receptacles  for  Preserving .    (P)  Lake.    From  Piroux 

and  Seddon 10S5 

Separation  of .fromSolids,    (P)  Desanlles 556 

Sterilisation  and  Preservation  of .    (P)  Amiot 1408 

Treatment  of ,  for  Crvsialliaation  or  Deposition.    (P) 

Scott  913 

Treatment  of  - — ,for  Precipitation,  Evaporation,  4c.    (P) 

Xaef 1232 

Treatment  of with  Carbon  Dioxide.    (P)  Xaef  1233 

ruder  Pressure:  Machinery  for  Production  of .     (P) 

VoiTT  and  Recklinghausen 45S 

Vessels  for  Holding  Volatile  Imflammable  ■ ; 

(P)  Imm.v.    From  La  Cic  des  Recipients  et  Lampes 

Inexplosibles 1126 

(P)  Posno 700 

Viscous;  Controlling  the  Flow  of .    (P)  Mcndham  . . .  1225 

Waste;  Treatment  of .     (P)  McPhail 185 

t-ee  also  Fluids. 
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Liauid-Purifyiug  Apuiimtus ;  CollectinsrSoIids  from .    (P) 

Butt 1267 

Liquors,  Alcoholic  ;  Apparatus  for  Kelinintr,  4c. .  (P)  Dufiy    716, 

And  Caustic    Alkali  Lve;    Ulectrolytic  Production  of   a 

,  anil   App:iratus    tlicrcfor.      (P)    Koult.      From 

Scibert  and  IVnipcl 970 

Distillation  of ,  and  Apparatus  tlieretor.    (P)  Scott...    7(lfi 

Fermented-,  Manufacture  of .    (P)  Schneilile 868 

Malt ;  Manufacture  of .    (P)  Sclmeible 716,1290 

SofteniuK  and  Purifyine  Waste .     (P)  Haines 925 

Spirituous;  Apparatus  for  KeliiiinB.  &c. .     (P)  Duffy.    S5S 

Spirituous;  Refining.  Ageing.  Sc. .    (P)  Kull'y 558 

l.ists  of  Members  Elected  ...    91, 93,  211, 379,  526,  tliu.  813,  890, 1265. 

1363. 1489 

Lithiumaud  Antimony;  Compound  of .    (Lebeau) 261 

-Ammonium  ;  Action  ot on  Antimony.    (Lebeau) 3i)9 

Antimonide  ;  Properties  of •.    (Lebeau) 369 

Lithographic  Pniitinp.  &c. ;  Surfaces  for .    (P)  Duffek  . . .    365 

PrintinR  Plates  ;  Preparation  of .     (P)  Strecker 1185 

Lithosraphv;   Photo!?ranliic  HalfTones  in  .    (P)    Vilira 

andHauser 1296 

l.ithopone ;  Analysis  of : 

(Oollmiier) UIG,  13.37 

( Drawe) *27 

Cliaiacteristicsof .    (Kochsand  Seyferl)  1145 

Manufacture  of .    (P)  Lihmo 625 

Russian  Custums  Decision  on  ■ — -.    (T.ll.)    293 

Litmus.    See  under  Dyestulfs. 

Litmus-Silk  ;  Notes  on .    (Einich) 498 

Liverpool  Corporation  Electric  Supply  Department ;  Visit  to 

954 

Logwood  Black  ;  Production  of on  Tissues.    ( Lunger) ....      46 

Louehoearpus  Ci/anescens ;   Extraction  of  Indigo  from  . 

(P)  Coinp.  de  Chemins  de  Fer  au  Dahomey 38 

Los  Angeles  (California) ;  Mineral  Production  of .     (T.R.)  1603 

Lubricants  and  Lubricating  Apparatus.     (P)  Oetling 851 

And  Mimufacture  of  same.    (P)  Downs 712 

Improvement  of .    I P)  Straup 1032 

Of  Good  Electrical  Conductivity.    (P)  Ulbrich  and  Pom- 

merhanz  154^ 

Used  with  Motive  Power  Fluid :  Recording  Ellicacy,  &o.,  of 

.     (P)  Goetze  and  others 10S3 

Lubricating  Compound.    (P)  Berry 712 

Oil.    See  under  Oils. 

Lumber.  Artificial  ;  Manufacture  of .    (P)  Huntington...  1331 

Drying  Red-Wood .    (P)  Phillips 708 

Luncheon  at  the  Adelphi  Hotel,  Liverpool 932 

Lupinine;  Characteristics  of .    (Willstatter  andFourneau)  1193 

investigation  of .    (Willst;;tter  and  Fonrneau)  871 

Benzoyl ;  Production  of .    ( P)  Merck 560 

Lustreing  .\pparatus  for  Silk.    (P)  Stuart 1135 

Luteolin.    Sec  I'liAi- Dyestuffs. 

Lve,  Caustic 'Alkali:   Electrolytic    Production  of    ,  and 

Apparatus  therefor.    (P)  Seibert  and  Tenipel 970 
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Macaroni :  Preiiaration  and  Properties  of  • .    (Winton  and 

Ogden) 1290 

Machinerv.  (Class  I.)  . .  32. 107.  243, 326,  394.  458.  ,538.  596,  695,  760, 
850,  9114,  959, 1019,  1064, 1125,  1177,  1224, 1267,  1322,  1386.  1444,  1523 

Madagascar  ;  Customs  Decisions  in .    (T.R.)  437 

Paper  from  Avoa\o  Bark  in .     (T.R.) 202 

Ralia  Fibre  iii for  Paper-making.    (T.R.) 940 

Source  ot  Bitumen  in .    (T.R.) 669 

Magnesia :  Behaviourof ,  in  Portland  Cement.   (Glaessner)  1395 

Cement ;  Char.acteristics  ot .    (Luhmann) 118 

Compoundof .    (P)  Ruell 479 

Influence  of on  Behaviour  of  Clay.    (Maei-kler) 914 

Magnesium  Flashlight :  Velocity  of  Combustion  and  Chrono- 

Photography  of  the .    ( Londe)    926 

In  Electrolytic  Rectifiers.    (Camputti) 25:i 

In  Iron.     (Ledebur) 1140 

Reliniug  Copper  and  its  Alloys  with 258 

Rehning  Copper  with lOSO 

L'se  of  Powdered in  Tissue  Printing.    (Weiss) 473 

Magnesium  Amalgnm  :  Reactions  of .    (Meunier) 423 

Carbonate,  and  JIanufacture  thereof.      (P)    Young  and 

GriHiths 872 

Chloride;  Behaviourof in  Steam  Boilers.    (Ost) 1177 

Compounds :  Action  of  Organo on  Trioxymethylene. 

(Grignard  and  Tissier)    286 

Compounds,  Organo .  as  Reagents  for  the  Hydrosyl 

Group.     (Tschugaeff) 1559 

Hyposulphite :  Electric  Preparation  of  - — -.    (P)  Frank  .      51 

Jli'trite  ;  Preparation  of .    (.Matuschek) 705 

Peroxide  ;  Compound  of .     (P)  Fuhrmann 706 

Peroxide  ,  Manufacture  of .    (P)   Elias 1278 

Peroxide  ;  Preparation  of  Substances  containing .    (P) 

Krause 706 

Peroxide  with  High  Proportion  ot  Oxygen.  (P)  Krause..  131)5 
Sulphate.  Sodium  .Salicvliito.  and  Phenazone  ;  Interaction 

betwi-en .     (Wonlcock) 422 

Sulphite;  Manufactun-ol .     (P)  Wing 254 
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Mahwa  Flowers  ;  Sugar  of .     (von  Lippmaiin) 71.3 

Maize;    Extraction    of    .\lbuininoid   Substance    from . 

(Donard  and  Labile) 1461 

extraction  of  an  .Vlbnminoid  Compound  from  .    (P) 

Donard  and  Labbc 1548 

Mashes  ;  Removal  of  Husks  from .     ( Behrend) 131 

Pith ;  Constituents  of .    (Browne  and  Tollens) 728 

Starch.    See  under  Starches. 

Treatment  of .    (P)  (ialT  and  Gent 1149 

Malay  States ;  Tin  and  Tin  Ore  Exports  from  the .    (T.R.)    80O 

States  ;  Tin  Industry  of  tin .     (T.R.)    1163, 1478 

Malt;  Advantages  of  .Vltcrn.ately  .\erating  and  Steeping . 

I  Wiiidisch) 61 

.Mbumiii-dissolring  linzyme  in  -  — .    (Elirieh) ISO 

Analysis  and  Valuation  of .    (Cerny)  281 

Analysis  and  Valnntion  of  Kilned .     (Prior) 784 

Analysis;  Limitations  of  Applicability  of  Resnltsof  . 

( Woch) 1240 

.\nalysis  of  — - : 

( Ling) 983 

( Windisch) 1240 

.\|iparatiis  for  Rehning,  fte. .    (P)  Duffy 55s 

Chemical  Examination  of .    (Lenner) 7S4 

Conversion  of  Percentages  of  Extract  in from  Win- 

disch's  Tables  to  Balling's,    (Saare) 556 

Decoctions ;     Production     of     Tasteless     Roasted    . 

(Weyermann) 928 

Diastase:  Experiments  with .    (Ling  and  Davis) 1088 

Drum.     (P)  ICniittel 491 

Drying .  and  Apparatus  therefor ; 

(P)  Heaven 1S2 

(P)  Partridge 786 

Drying  of  to  Prevent  Contaiuination  with  Arsenic. 

"  ( liradlevl 86S 

Enzymes;  Isolation  of .    (Liiitner) 1034 

Experiments  in  Making .     (Salamon) 41S 

Extra(;t :  Causes  of  Diminished  Yield  of .    (Fernbach)    490 

F'or  Beer  to  be  Quickly  Tapped  ;  Production  of .    (P) 

Voilinann " .359 

For  Rapiil  Production  of  Matured  Beer.     (Pi   Vollmann..      62 

Grain;   Germinating  ill  the  Steeping-Trough.      (P) 

VVeisent.^ld 131 

Imlustry  of  Denmark.    (T.  R. ) 411 

Kilns  for : 

(P)  Ackroyd  and  Buckley 1547 

(P)   Dornfeld 360 

(P)  Earp 1191 

Litpiors.     See  under  Liqitors. 

l^Iodem  System  of  Mashing .    ( Briant) 12 10 

Parasites  in ,  Detection  of.    (Lindner) 130 

Purchase  of on  .\nalysis.    (Saare)  556 

Purification   of   Furnace-Gases    for    Drying   .       (P) 

Beaven 26S 

Refining.  Ageing,  ie. .    (P)  Dully 55S 

Relation  between  Character  of ,  and  Liabilit.y  of  Wort 

to  Infection 1034 

Sulphuring  of : 

(liukla) 61 

(Windisch)  61,1190 

Water  111 ;  Determination  of .     iSohuIze) 1088 

Y'ield  of  Extract  in -on  tlie  Practical  Scale.    (Windisch)    631 

-Drum.    (P)  Knuttel 2i;.'s 

-Kdiis;  Improved .    (P)  Haynes,  jun 923 

M.aUing .Apparatus.    (P)  Sleenian 114S 

Industrv  ill  Bohemia.     (T.R.)    1116 

Practical .     (Currie) 982 

Studies  on .    (Windisch  and  Hasse) 1310 

-Drum.    (Briant  .and  Vaux)    ISO 

-Drum;  Pneumatic — .    (P)  Smith 868 

Maltase.  Y'east- ;  Synthetic  Action  of .    (Emmerling) 60 

Maltose  and  Glucose ;  Equilibrium  between .    (Pomeranz)  1353 

And  Lactose  ;  Separation  of .    (Boydeu) 1416 

Heptacetylclilor .    (Foers) 506,  506 

Jlanufat'ture  of  from  all  Amylaceous  Matters.    (P) 

AWjussen  and  Caussin  de  Perceval 60 

Manchester  Corporation  Bill  for  Discharge  of  Works'  Effluents ; 

Discussion  on 581 

Section  ;  Chairman's  .\ddress  to 1377 

Soot;  Examination  of .    (Irwin) 533 

Mangaba  Rubber.    See  under  Rubber, 

Manganates  ;  Analysis  of .    (Herz) 500 

Manganese  and  Aluminium  ;    Separation  of  .    (Dittrich 

and  Hassel ) 1414 

And  Magnesium  :  Separation  of .    (Dittrich  and  Has- 
sel)     1414 

And  Zinc  ;  Separation  of .    (Dittrich  and  Hassel) 1414 

Bronze  lor  Boiler  StayboUs  in  Hungary.     (T.R.) 200 

Deternii nation  of .     (von  Knorre) 72 

Estimation  of .    (Dittrich  and  Hassel) 1414 

Fusing     Point     of     Metallic  :     Determination    of  . 

( Her.-eus) 552 

In  Ferro-.Mimganese  and  Spiegel ;  Determination  of . 

(Boliii)  1414 

In  Spiegel;  Determination  of  — ,    (Hildreth) 279 

In  Steel ;  Rapid  Determination  of .    (Ramorine) 9iil 

Manufaiture  ot by  Electricity.    (P)  Simon 1031 

New  Reaction  for .    (deKoninck) 873 

Ores  at  Dunkirk.    (T.R.) 9 16 

Ore  from  Spain.     (T.R.) 371 

Ore  Production  of  the  United  States.    (T.R.)   1162 

Ore  Production  of  India.    (T.R.)   8uo 
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Manganese— <?(?«^ 

Ore  Production  ot  the  Caueasiis.    (T.R.) T.a 

Precipitation  of bv  Bacterial   Action.    (Jackson).,.    681 

Trast  in  tile  Caucasus.  "  (T.R.) 200 

Volumetric  Determination  of .     (Dufty) 70 

Manganese  and  Calcium  Carliides;  Product  ion  of  Mixed . 

(Brameand  I.ewcs)  755 

Borate ;  United  States  Customs  Decision  on .    (T.R.)    935, 

104B 
Carbide  and  Calcium  Carbide  ;  Simultaneous  Manufacture 

of 697 

Chloride;  Compound  of  .\lcoliol  with .    (Bourion)...    505 

Mangrove  Bark  in  EastAfrica,    (T.R.) l.^ill 

Manifolding  Paper.    See  nmler  Paper. 
Manila  Oopal.    See  nitdei- CopaL 

Ditl'iientiation  of from  Jute.  ic.  (UaU-n  and  Wisbar)  14CC 

Manna  :  Manneotetrose  and  Jlanninotriose  from .    (Tan- 
ret)  10?.3 

Mannan;  Liquefaction  of by  Microbes.     (Sawamura) 1547 

Manneotetrose  and  Manninotriose,  from  Manna.     (Tauret)  ...  1033 

Mannitol ;  Action  of on  Bismuth  Xitrate.    (Vanino  and 

Haiiser) €5 

Detection  of  • .     ( Wefers  Bettiiik)  Ui 

Solubility  of .     (Findl.ay) 1043 

Kannose  ;  Detection  ot .    (Storer) 1474 

Mantles;  Apparatus  for  Incinerating :    (P)  Compin 907 

For  Incandescence  Gas-1  -ighting : 

(P)  Bezocnard  de  la  Planle 144S 

(P)  Boult  andPlaisselty 1389,1.389 

(Pi  Boiistield.    From  Finke 13Si) 

(P)  Buhlmanu 703 

(P)  Clamond .598 

(P)  Crease 7«3 

(P)  Dickson 461,401 

(P)  Hicks 1129 

(P)  Kaufnumn 1326 

(P)  Maisch 1527 

(P)  Missire 763 

( P)  Saubermann 902 

(P)  Wilson 698 

For  Incandescent  Gas-Lithting:  :Machines  for  Manufac- 

tnreof .     (P)  Midler  anil  Bonnet 461 

Incandescence ;  Apparatus  for  Burning : 

(P)  Janz 598 

(P)  Mackean S98 

Incandescence  ;  Customs  Decision  on in  Ital.v.  (T.R.)  1045 

Incandescence  Electric  Lamp  ;  Manufacture  of .    (P) 

Siemens  Bros,  and  Co.    From  Siemens  and  Hal.ske  . . .  1389 
Incandescence ;    Incinerating,  Shaping,  and    Hardening 

.    (PI  Wolf 1127 

Material  for  Incandescent  LiL-hting ;  Machine  tor  Saturat- 
ing  .    (P)  Wiedcrhold  and' Morse 90S 

Means  for  Vse  in  Lighting  by  Incandescence .    (P) 

Biheller 69S 

Preparation   of  Threads   for   Incandescence  .      (P) 

Boullier 14JS 

Theorv  of  the  Incandescent .    (While  and  Traver)  . . .  1012 

Manures. "  (Class  XV.) 57, 129. 1 79.  265, 36S,  415,  488,  555, 

627,  713,  7S3.  919,  108.5, 1146.  1189,  1280. 1338, 1405,  1162,  1543 

Artificial ;  Analysis  ot .    ( Kretschmer) 74 

Artificial;  Egyptian  Trade  in .    (T.R.) 82 

Artificial ^inPoland.     (T.R.) 938 

Artificial •  in  Russia.    (T.R.) 511 

Artificial ;  Manufacture  of : 

(P)  Dolle 1085 

(P)  Goulding  .and  Ostersetzer S6S 

(P)  Lake.    From  the  Cvanide  Co 1338 

(P)  Lake.    From  the  Cyanid-Gesellschaft   1462 

Artificial ;  Production  of from  Refuse.    (P)  Jones...    631 

Chemical at  Clierbourg.    (T.R.) 938 

Chemical  Industry  of  L.vons,  France.    (T.R.)  1310 

Chemical ;  Trial  of •  in  Greece.    (T.R.) 653 

Disinteirrating  Machines  for .  (P)  Milne  and  Goulding  713 

From  Apatite,   .ic. ;  Manufacture  of  .    (P)  Wiborgh 

and  Palmaer 1189 

In  Australia.     (T.R.) 1423 

Manufacture   of   from    Sulphite    Cellulose    Waste. 

(Knosel) «9 

Superphosphate ;  Gases  Evolved  in  Manufacture  of . 

( Allleck ) 1413 

See  al^o  under  Fertilisers. 
Marble,  Artificial ;  Manufacture  of : 

(P)  Blitz..   1078 

(P)  Czerirak 1079 

(P)  Newton 1455 

(P)  Weill 1078 

Colourineof.    (PI  Roach 858 

Producing  Deeply-Penetrating  Designs  in .    (P)  Hippe 

and  Holm 1078 

See  also  Stone. 

Matches ;  Apparatus  for  Manufacture  ot .    (P)  White 425 

Margarine  ;  Production  of in  Russia.    (PoUatscliek) 882 

Separation  of from  Butter.    (Deguide) 1352 

Trade  in  Austria.    (T.R.) 1052 

Marjoram  Oil.    See  under  Oils. 

Marseilles :  Bau.xite  at .    (T.R.) 3114 

Indigo  in .     (T.R.) HU 

Oil-Seedsat .    (T.R.) 1114 

Soap  Industry  of .    (T.R.) 1114 
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Slarsh  Apparatus  for  Detection  of  Arsenic.    (Gauticr) 1472 

■  Berzelius  Arsenic  Deposit.    (Ackroyd) ;)oo 

MasliTuns  for  Brewing.     (P)  Riley 558 

Use  of  Filter- Pi'esses  instead  of .    (Windisch) 786 

Mashes ;  Higher  Pitching  Teni])erature9  for  Fermenting . 

(Heinzelmann) 984 

Mashing  Operations ;  Modern .    (Briant)  1240 

Process;  Transformation  of  Starch  and  Albumin  during 

the .    (Windisch  and  Hasse) 657 

Massecnites :  Apparatus  for  Bleaching  and  Washing .    (P) 

Weinrich 1463 

Apparatus  for  Purifying .    W'einrich 630 

Matches.    (Class  XXII.) 68,  139. 169,  276, 366,  425,  498,  561, 

839,  723.  792,  873.  927.  989,  10.1,8. 1097,  1155, 
1195.  1216.  1296,  1349,  1412.  1470,  1554 

Apparatus  for  Dpping  and  Heading  ^ .    (P)  Frost 1471 

Ignition  Composition  for . 

( P)  Boult.    From  Siifstrom 562 

(P)  Gans 792 

Imported  by  Chinkiang,  China.    (T.R.) 802 

In;portsof  bv  Kossovo.     (T.R.) 8* 

Imports  of  Colombia.    (T.R.) 515 

InSweden.     (T.R.) 80a 

Machines  for  Making : 

(P)  .Vbbott  and  others 72.'$ 

( P)  Czerweny 6.39 

(P)  Lake.    From  Blake 366 

Manufacuire  of .    ( P)  Parker 1165 

Manufactui-e  of at  Foochow,  China.     (T.R.) 294 

Manuf.'icture  of in  Bavaria.     (T.R.) 735 

M;uiul'acture  of   Wood .    (P)  Lake.    From  Aktiesel- 

skabet  "  P."ogress  " 562 

Non-Poisonous  Mixtures    for  Manufacturing  .      (P) 

Pursotti 498 

Prohibition    of    Phosphorus in    the    Netherlands. 

IT.R.) 515 

Rendering Obnosious  10  Rodents.    (P)  Bowman 1195 

Wind-proof ;  Manufacture  of .     ( P)  Ciarber .St»0 

Jlatrix  for  Stereotypes  :  Pasteboard ,    ( P)  Winter 635 

Mattes ;  Treatment  of .    (P)  Potter  and  Haivie 1333 

Mauritius  ;  Tarilf  Amendment  in .    (T.R.) 43*; 

Mazut  Oil.    See  uiuU  r  Oils. 

Meal,    Corn-,   Colton-secd,    &c. ;    Deodorising  of   .      (P) 

Pratt 1084,1188 

Meat;  Apparatus  for  Curing .    (P)  Lincoln 1691 

Curiligof .     (P)  Schlarb 269 

Extract ;  Preparation  ot  a  Milk  Compound  Resembling 

.    (P)  Eichelbaum 154.S 

Extracts,  and  M:iniifacture  of  same.      (P)  Ciantar  and 

Ross 269 

Law  for  Inspecti"!!  of in  Germany.    (T.R.) 514 

preparation  for  Preservation  of  - — .     (P)  Markovits  and 

Guthmann 1549 

See  also  Foods. 

jMedal ;  Award  of  the  Society's 90O 

Medical  and  Pharmaceutical  Preparations  ;  Russian  <;ustoius 

Decision  on 294 

Medicinal  Compounds.    (P)  Stephan 722 

Compounds ;  Prepai-ation  of (P)  Rother 872 

Medicines  and  the  Tax  on  Alcohol  in  Germany.    (T.R.)  1312 

Standards  for .     (Umney) 14iJ7 

Meeting :  Proceedings  of  the  Twenty-first  .\niiual 949 

Melibiose ;  Characteristics  of .    (Ban) 286 

Members  Elected ;  Lists  of 91. 93,  211 ,  379, 526,  B64.  813, 

890,  1265,  136.3,  1489 

Mentha   Pulegium    Essence ;    Proximate   Analysis   of    . 

(Tetry) 496 

Menthol  Derivative  ;  Manufacture  of  a .    (P)  Lingner,...  722 

Mercerising  Apparatus : 

(P)  Crompton  and  Horroeks 405 

(P)  DoUler 342 

(P)  Ecob 49 

(P)  Frinas 171 

(P)  Kahn 1133 

(P)  Klauder 1531 

(P)  Romer 48 

(P)  Societe  B.  Butfaud  and  T.  Robatel 49 

Conditions  of ; 

(Bourcait) 403 

( Lefevre) 103 

Process.    (P)  Kleinewefers 771 

Refrigeration  Employed  in ; 

( Kurz) 25" 

( Lef  tv  re) 2.W 

Vegetable  Fibres,  and  Apparatus  therefor.    (Pj  Bourcart.  171 

Merchandise,  General ;  Imjiorts  of for  1900-1.    (T.R.) 1197 

Mercuric   Acetate;   Oxidations    with   • .      (Balbiano   and 

Paoliui) 

Chloride  for  Preserving  Sucar-Juice.    (Pellet  and  Klein) . 

Chloride  Solution:  Preservation  of .    (Greenish  and 

Smith) 

Chloride.    See  also  under  Corrosive  Sublimate. 

Iodide  in  Solution  ;  Nature  ot .    (Kastle  ami  Reed)  ..  50+ 

Oxide  ;  Colloidal  Form  of .    (Paal)  .   9'.'5 

Oxide,  Red  ;  Preparation  of  Pure  by  Precipitation. 

(Dufau) 146- 

Thiocyauate;  Intensification  with .    (Hauberrisser)  .  424 
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Mercurr. Colloidal:  Electrical  Preparation nf .    (Billitzer)    932 

Pisi-overv  of in  Austria.    (T.K.I 650 

Eleetrulvlii- Detwminatiouol .    (Bindschedlerl 87.1 

In  Fnoii'stulTs:  Traces  of .    (Medicusand  Mebuld)  ...  1218 

In  India  ;  Discovery  of .    (T.R.) 1  »2l 

Occurrcnceof  —  in  MeiicD.    (T.R.) 1» 

Ores.    *>'■  iiiuler  Ores. 

Organo-Metiillic    Compounds   of   Antiseptics.      (PI 

Mills.    From  Luinieie 11=' 

Proiluetion  of  -  -  in  Italy.    (T.R  I W 

Production  of in  the  United  States.    (T.R.) I!t9,  >2.j7 

Production  of  the  World.    (T.R.) 370 

Mercury  Bicliloride :  .\ction  of on  the  Unfixed  Silver 

"Bromide  Plate.    (Reiss) 8'2 

Chloride  and  Bivmide  :  Precipitation  of .    (iiard)  ...  107h 

Compounds;  Prepiration  of .    (P)  Rother S7i 

Lacta'es.    (Giierhet) S8i> 

Nitrate;  Sulwtitutes  for in  Hat-Dyeing 170 

Oxyhromide;    Preparation   of .      (Fischer  and   von 

*  Wartenberir) 1345 

Tannate  of  Constant  Composiiion  ;  Preparation  of  . 

(ZJarck) 789 

3Ietals:  Action  of  Nitric  .\cid  on —.    (Ewart) SiiS 

Addinp  Carlion  to .     ( P)  Jones 915 

Alkaline  Enrth — -;  Nitrides  of  the.    (Gauiier) i^ 

Amalpuiiatiou   of    ,    and    Apparatus    therefor.      (P) 

Knappe ;,•  •  •;  ■  -A'  •  "i;  ■ 

And  Metal  t  omponnds ;  Holiow  Bodies  from  Easily  Fusible 

.    (P)  Steiiiweg 177 

And  Mining' lndustrie.s  of  Germany  in  lilOO.     (T.R.)  198 

Annenlini;  ef  .     (P)  Bates  and  Peard ■tS2.  »/fi 

Apparatus  (or  Seoaniting from  their  Ores.     ( P)  Loose  iwl 

Apparatus  for  Squirtimc  Heated .    (P)  Huntingdon  ..    350 

Apparatus  lor  Tougtcuing,  &c. .    (P)  Hadtield.    From 

Hibhard %;••;;•,• :    *1" 

Apparatus  for  Tre:itment  of  Molten .    (P)  Haber  and 

SavelsbcfK 

Application  of  Barium  Compound  in  Precipitation  of 

(P)  Martino 9'6 

Articles;  Enamelled .    (P)  Oschatz 1139 

Base- ;  Producing  a  Metallic  Lustre  on  .     (P)  Zsig- 

mondv • ^21 

Borinis;  Treating to  Facilitate  Melting.     (P)  Pagim    fl7« 

Castings;  PnKluetion  of  Soft .    (P)  Brubi-ook ii77 

•Cerium   ;    Elctrolytic  Production  of.     (iluthniann, 

Hofer,and\Vciss) ......    412 

Changes  in  Elastic  Qualities  of  due  to.  J^udden  tool- 
ing.   (Muir) 1155 

Coatings  or  Deposits  ;  Obtaininent  of .    (Pi  Mies 2fi2 

Coatin;; muIi  other  Metal.    (P)  Thurston  1142.1142 

Colloidal ;  Barium  Sulphate  :is  a  Reagent  for  Solutions  of 

.    (Vanmo) 420 

■Colloidal;  Eleelrical  Prep.ar.ation  of .    (  Billit2er) 9S2 

Colouring  of 1898 

Colouring  of by  Rieder's  Process  4S5 

Composition  for  Cleaning  aud  Preserving .    (P)  Ober- 

w.lder 1054 

Composition  for  ('leaEins;  and  Soldering .     (P)  ^oung  l.5:!8 

Composition  for  Covering  Surfa.-es  of .    (P)  Harding.  1028 

Depositing on  Lace,  Ac.    (P)  Daly 912 

Deposition  of   on  Metallic  Surfaces.     (P)   Cowper- 

Co  es 917 

Detection  of  the  Platinum .    (Leidie  and  (Juiunessen)     499 

Distillation  of .    (Kahlbaum  and  others) 480 

Distillation  of in  a  Vacunm.     (Kahlbaum) 113 

Drawing  Molten from  Receptacles.    (P)  Lincoln....    977 

Drawing  oil    Molten  ,  and  .\pparalus  therefor.    (P) 

Lincoln  and  Gooding 553 

Electrir  Weldins  of .    (P)  Hunter 4»6 

Electrieal  Reduction  of  from  Ores.    (P)  Contardo...  1083 

Ilectrieal  Relinineof .    (P)  Stassano 1281 

Electro. Deposition  of : 

(P)  Cowper.Cole-iand  Co. and  Cowper-Coles 917 

(P)  Harrison  and  Day 3.t4 

(P)  Jensen.    From  Langbein  and  Co 917 

(P)  Marino  and  Eatchkowsky 1082 

Electro-Deposition  of  ,  and  Apparatus  therefor.    (P) 

Reed 1 541 

Electro- Deposit  ion  of on  Lace.    (P)  Daly 1187 

Electrolvser  tor  Extraction  of  Light  - — .    (Pi  Becker...  1539 

Electrolytic  Ciatins  of.    (P)  Menrant 486 

Electrolytic  Sepamtion  of  .     (P)  Thoiopson.     From 

L'Ike 7  79 

Electromotive   Force   of  in  Solutions  of    Cyanide. 

(Christ  .•) 779 

Eliminaticn  o' from  Mixtures.     (P)  Clamer 1185 

Extraction  oi  by  Means  of  Calcium  Carbide.    (Neu- 
mann 1 11 40 

Extraction  of from  Ores ; 

(P)  DeAlzugarav lUO 

(P)  Hoepfner 1081 

(P)  Hunt 776 

(P)  Lake.    From  Scheidcl 775 

(P)  Rudolphs  and  Landin 977 

(P)  Sadtler StU 

(P)  Swinhurne  and  .Vshi  roft 331.482 

For  l\Ianufacture  of  Wire  Bars  ;  Electro-Deptsitiou  of . 

(P)  S.mders 485 

Furnaces  or  MiilHes  for  .Annealing .    (P)  Smalhvood..    411 

Hardening  and  Temperiiii .    (P)  Boult.    From  Mis- 

kolciy 976 

Heating  of .    (P)  Sargent 1081 


PAGB 

Metals— CO?*/. 

In  Foodstuffs.  Determination  of  Traces  of .    (iledicus 

andMebold)  1245 

Leaching  and  Extraction  of  .    ( P)  lloepfner ., lOSl 

Means  for  Separatioe  Volatile  from  Non- Volatile .    (P) 

Hardinghani.    From  Heberlein 8(!2 

Melting  and  Treating .    (P)  Schwartz 123* 

Jleltiiig  and  Treating .and  .\ppai-atus  therefor.    (P) 

Lane.    From  Hawley  Down-Dnift  Furnace  Co 55.' 

Of  Railw.'iv  Bearings ;  investiiiation  of  .    (Job) 974 

or  the  Alkalis;  Production  of .    (  H)  Moessr  and  Eid- 

mann 13-3;5 

Of  the  Cerium  Group.    (Behrens) 368 

Of  the  Platinum  Group;  Disintegration,  &c.  of .    (Hol- 

born  and  Henning) 1332 

Of  the  Rare  Earths ;  Arouiatic  Bases  as  Precipitants  for 

.    (Jefferson) 929 

Ornamentation  of .    (P)  Hausennan 1641 

Parts ;  Heating  and  Welding .    (P)  Deissler 977 

Phitcs  ;  .'Vpparatus  for  Coating  —  .     (  P)  Williauis 710 

Plates   of    Heavy  for  Lithographic    Printing.     (P) 

Strccker 775 

Plates :  Electrolytic  Plating  of  — .    (Pi  Popp 483 

Plate;  Tiealineni  of  in  Tin-Plale  Manulacluie.    (P) 

Howell  and  Brew 1538 

Plating  of  .     (P)  GrilHth 1334 

Precious;  Apparatus  for  Extraction  of .    (P)  de  Raas- 

loll 1231 

Precious;  Apparatus  for  Reejver.ng  from  Rjfractory 

Ores.    (P)  C.assel 480 

Precious ;  Cvanide  Process  for  Extracting : 

(Pi   Bewer 482 

(  P I  Scliilz 619 

Fix-ciius  ;  Esti-aetion  of  : 

(P)   Darling 1141 

(P)  Davis 351 

(Pi  de  .Alzngaray 863 

(P)  Hilt  and  Lane 1185 

<P)  hcndall 977 

Prwious  ;  Extraction  of .  and  ApfMiratus  therefor.    (P) 

Breedon 552 

Precious  ;  Metallising  with — -.    (P)  Langlians 123 

Precious;  Recovery  of   ■  by  Electrolysis.     (P)  Webb 

and  others 485 

Precipitating   and    Amalaramating    EIectrol>tically. 

(P)   Ilennehersrand  Papc 55 

Preventing  Oxidation  of  Molten .    (P)  Walker 77B 

Production  of .    (P)  Clamer 610 

Production  of ,  and  Furnaces  therefor.    ( P)  Keller  . . .    354 

Produelionof in  linelv-divided  State.    (P)  Pohl IS.'U 

Produetionof in  Philadelphia.     (T.R.) 800 

PseudoCatalvtie  Processes  Oxidation  Processes.    (Engler 

and  Wohier)  257 

Recovervof .     (P)  Kendall 711 

Recovery  of  by  Electrolysis.     ( P )   Frasch 624 

Recovervof from  Ores.    (P)  Neill  and  Burfeind 978 

Recovery  of  from  Residues.    (P)  Bradeiiburg  976 

Reduction  of in  the  Electrical  Furnace.     (P)  Acheson    486 

Refining  Composite .     (P)   UIke 480 

Scrap:  Vmted  States  Customs  Decision  on .     (T.R.)..    37) 

Separation  of  "Precious  Particles"  of .    (P)  Edwards. 

From  The  Rose  Gold  Reclamation  Co 915 

Sheathing:  Ellectol  .Sta.Water  on  Muntz's .    (Lewis)    551 

Sheets:    .Vpparatus  fur  Coating  with  Metals.     (P) 

Heathfield 1029 

Smehing ,  aud  Apparatus  therefor.   (P)  Allison.   From 

Hav.nes 1141 

Smelting  and  Reducing Electrically.    (PlDioler 261 

Smelting  and  Rehniiig  Volatile .    (P)  Armsiiimg 1538 

So'ntimi  tor  Use  in  Separating  ■ ,  from  Sulphide  Ores. 

IP)  Poller 410 

Solution  of .    (Ericson-.\uren  and  Palmaer) 125 

Tank  for  Precipitating .    (P)  Berry 482 

Treating   Metallic   Oxides  for    Production  of    .    (P) 

Weber 1H2 

Treatmeiitot .    (PlCai-.-on 619 

Utilising  Wasite  Products  from  Pickhr.g .     (Peyton)..     976 

Vessel  lor  Melting  and  Refining simultaneously 975 

Volatile  ;  Oblaiument  of .    (P)  Armstrong 917 

^Va^e  ;  Enamelling  of : 

(P)  Jankov.  sky 256 

(P)  Ketcham 1232 

"VN'elding : 

(P)  Goldschmidt 53,915 

(P)  Wachwilz  andothei's 176 

-Working -Vpparatus  :  Electric .     (P)  Burton 6i3 

Metallic  Articles  ;  Wrappers  for  Preventing  Tarnishing  of . 

(P)  Flor  and  iVlurmann 1225 

Vessels:  Rendering  Joints  of Hermetically  Tight.   (P) 

Adriance 106-t 

Metalloids;  Means  for  Separating  Volatile  from  Non-Volalile 

.    (P)  Hardingham.    From  Heberlein 862 

Metallurgical  Patents  in  Germany.    (T.R.)  1421 

Metallurgv.    (Class  X.) 52. 118, 17.1.  '.'57.  499,  4S0,  550, 

616,  708,  774, 915.  974.  Il)i9. 1079.  1 14<l.  1184,  1 2:).1. 
127^•.  1,131, 13'JS,  1455,  1533 
Metasilicate,  Alkaline;  Manufacture  of  — -.    (P)  Crispo  and 

Mols 408 

Meta-Toluic-Aldehyde-u  Sulphonic  Acid.    See  uniler  Dyestutfs. 

Methane;  New  Syntheses  of .    (S.aliatier  and  Senderens).    60* 

Metho-ethenylbenzenc  ;  Preparation  of (Tiffeneau)  ....    728 
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Methoiyquinoline  Derivatives.    See  under  Dyestuils 

Mclhox.vl    Groups;    Zeisel's   Method    for  Determining 

>ro(liflctl.     (Hewitt  an.l  Moore)  ..  """"* 

'  TSler/  ™"''''""'K  ^"ll'l""-;  De'ternViAation  of  ■-^■. 
Metli.vi-Alcoliol.    Serundci- A\mho]. 

Metli.vlanilijie  ;  a,.Cyano and  its  Derivatives 

Ainlm,  Ac 

Methyl  Anthranilate 
(Erdinann)., 
Jlethylanthrnnilic  Acid.    ,SVe iimler  Dyestuil's' 

Methy) ;  Clilorinated .    (P)  Lingner '. . .  ,,o 

Deterrau.m.on  of  —  aeeordinR  to  Herii^-and' JieyeV.    ^' 

72.') 


(V)  Badisclu- 
Detection  and   Determination  of  — . 


195 
283 


170 


283 


(Busch) 


1154 
853 


(Moll 


28 


(J54 
IW 
1117 
1267 
880 
370 
203 
2».'i 

!I7I 


Apparatus  foi  R8isinK"( 
(!')  Floyd  . 


1140 
1291 


(Collins) 

(Kireten) 

■      (Bordas 


and 


Apnaratus  for  .Sterilising — -'■ 

(P)  Fliegel ; 

(P)  Pakes  and  Barnes  .'. 

(.aseino!.'.-n  of  Apses' (.Storch') 

Centnfnpil  Sejiaraloi  for .    (P)  KinibalV 

C.tr,o  Aeul  ,n  ;  Detection  nf  -1-  '  ( wihik)    " 

Composd.on  of .    (Kiehmond)  '  ' ' 

(^mposifion  of in  >ro,th  of  Enslaml' 

Decrease  in  the  Acidity  of-  -"'»""• 

Detei'nnnation  of  Lecithin 

Raczkowski) 

Dry  Cindensed  ;  ProductioiVof  ■-^■.'■(pVh'„V)' 

''"S'>:U;i^™>"'"'^  ^'-^'  i^.;ra'ctl"""" 

^"'ll^'SlXSj''''"'^'^^  Manufactu^;-  of  — . 
"""'Soli^'i:::- .  ^''*'^''«™ '^f"  — -■■'('ii^^et- and  '"" 

In  a  Dry  Form  ;  pVcs'eVvationoVll^;''(P)' jiisV S 

"bed    ""'      °°'"'"'^<'<'  ov  Desiccated  ll.(P)-  cimp. 

Manulacture  of  PreVervabie  '^^'. ' "  ( pV  lae'sViK ,  rS;' 

Modification  of—-.    (P)  von  Dungirn  .^  .  .* ^i?J 

PastemisinK  and  .Separating .     (P)  .stack !^? 

^^^:^^"'"'"~-  (P)  B'ucKndoth^r;;:::  7I? 
!pJ  gerr.™:!-.-.::. i5«,,548 

Kni.,.  "''1  I?"'"y-  .FroinLiSociete-LeLait" iJIft 

Kc,at^o,H,,.twee,,  Specific  Gi„vi,y.  Fat.and  SoIids.-.iit.Fai  ""' 

Ilichin  Creani.ic:  Prodnctii/n'oVllli;' Vp)' juh™ ,^2 

>  eril.sation  of .    (P)  ,u.  Bock  ........' ^T, 

Test  for  Boiled  aiXSitedi-ZT' ' '->  ^"""^ >*«» 


...  lUO 
...  13M 
...  1344 
...  1548 
. . .  5(i4 
. . .  133 
...  1512 
...  3G0 
de 

...  1041 
. . .     493 

. .    ;h4 

154S 

(P)  Mierisch 

1S3 


.Milk-Vlbumiti  Pi-eparalii 


(P)  Aniiot 
(l"tz) 

ProductinuotlVvidiied  —  ""ip'i'fVL"'  — •    (P)  I-^essig  W61 

Pruinction  of  sSr' --.  '  il'V^^C^^'T. '^H 

M>lk-Flour  :  Production  of in  Sweden.    (T.K.)    

.Milk-Powder  in  Sweden (T  R  ) 

Mill  for  Laboratory  Use.    (Gnehin)'.;!'.".'; ! 

"■'- •    (>tcliwalbc) 

Mill-Boaids:  Colouring Black  ........".' 

.Millet  as  a  Maltiiii;  Ma'erial 

Distilling in  Scotland, 

.Milo:  Minerals  of , 


.Mineral  or  Jlinerals :  PAGK 

Apparatus  for  Desiccation  of  Crushed .    ( P) Diedrich      1  v>^ 

(?)  de  Vulitch i44g 


Cementing  .Vgeiit  for 


Methylei^^CUi-^c    Acid,  and   Manufacture    of  Same.   '  (P)' 


...^-^u..,,, ;  vampnonc  Aeul  JisteVif '-IHV '  (P,'  SummCT;  "igt 
Methylened,sali_^.Iic    AcicI,    and    Production    of   Same.     (P) 

Slethylindenes  from  Coal-Tar.     ( Boes) 

Meth.vlgl,icosides  ;  Acetyl  Derivatives  of 'the  Two 

van  Charante)  

Methylrubazonic  Acid.    *<•  wnilei-  Dj-estnlTs 

Me.\ico ;  Chicle  Gum  in .     (T  R  )'  ,,„ 

Dynamite  Factory  iil  Monterey.    (T  r'  i 

Mercury  in .    (T  R  )  

Paperin .     (T.R.)    ...'.'.'.'. 

Petroleum  Deposits  of '  "  (T  R) 

Petroleum  probably  E.tistent  in'—" '(Tr" ] 

l'<'troleum  Prospectinir  in .    (T  R  )  

Smokeless  Powder  Manufaeiure  in  —   '  'r  t'r  i 

SugarCa:;e  Cultivation  in ..    (T.R.)'...:.'!;..;;;;"'" 

Mica ;  .Apparat_us  for  .Manufacture  of  Flak< (P)'  Vi'ilbpii 

Minini!  in  India.  (T  R  )  '  "^^  ■'tK'nell 
Production  in  the  United  States." ' ■(T.'r.) ! \'.'.'.'.\\\\[\ jsili! 

Microsol :  A  Xew  Disinfectant.    (Fendlerl  i  ,..,• 

MilfodOil.    *<.„,„/,,. Oils.  "'''' 

Slilk;  Apparatus  for  Hralim; .     (P)Talcott 

i!;is;;^lori:i^;;;;;!.^^;-!!!i^:"-^<i^-Bei-nsie^^ 
(P)S;;;^;'r!:±;:::";:;:;:::;:;::;::: J?^? 

Lowering  Temperature  (if 


■      (P) 


l'l« 

350 
437 
510 

1113 
81 

1457 


570 


Ueposits  of  Kumaon  and  Garllwal      (T  R  ) 

Disintegrating  and  Comminuting .  '  (prGralMm'" 

E.\norted  by  Spam.    (T  R  )  iriuranam... 

Exports  of  Portugal.    (T  it  ) 

Exports  of  SiBiiii.    (T.R.)  .'...' 

Industry  of  Western  Aii9traiia."iT  r") 

f  i''-,',i'','' d7hf,?™T'"  "/"-•  J^^  westing'housc ::::: 

Oils.    Snnmler  Oil  and  i%s.  '  '"* 

Output  of  Western  Australia     (TR  ) 
1  reparation.     Absorbent:     Munufaetu'r 

.Sauiiaf-rs  

Production  of  British  ColuiiVb'ii;  '■('  i'^.R  'j 
Production  of  Canada  for  inui      (T  R  1 
Production  of  Carthagena.    (T.R)' 

Production  of  Colorado.    (T.R)       

Production  of  Germany.     (T.R) 

Production  of  Gijon.  Spain.  (T.it.)'; ;::;:: i|* 

Production  of  India.    (T  R  )  ,„ 

Productiim  of  Japan.     (T  R  ) ^^ 

Product lon  of  Los  Angeles  (biiiforni;,')'. '  ("t.R  ) •"'"" 

Production  of  Quebec.     (T  R  )                     li.".;. 
Production  of  Queensland.     {TR.) 

u  ol  South  An,stral:a.'   (T.R) 

n  of  .S|,,-ii„  ii,  liiiij.     (T.R.)  .     


1151V 
..  1163 
292,  07(f 
...  1 1102 
, . .     732 


1003 
708 
1113 

»:i(; 


1113 


Pro<luct 

Product 

Production  of  the  British  Emim- 

Production  of  Timi.s.    (T.R.) ,.„ 

I'rot  uetion  of  Western  Australia.    (T  R ') ?:,?? 

Products  of  the  United  States.    (T.R.i     '  Yi^l 

^^   (PrEl^on?'!™'''""'^  —''y  SeleefiVeAciionofbiV.  '-"' 
Thoria  in .    ('schi'l'l iiig) " ! ! ^*^ 

rreattnent  of  by  Heal  and  1 

Wealth  of  Indo-China.     IT.R). 
afso  under  Ores. 


fie. 


'aii:.:::::::;:::::::  'i^t 


•■•   1243 

(P)  Karavodine  1.'.34 
510 


Mineral  Wax.    See  under  Wax. 

Mines  ;  Report  on ,  and  .Statist 

.^linin; 


....^»  .  .ve^ir  on ,  and  .Statistics  of for  Ifli.l.    (T  R  )      C47 

ining  in  British  Columbia.    (T.R.).  '       "'    ,t. 

In  Norway.    (T.R.)  1311 

Industry  at  \yuchow  (cfiinii): '  'I'r.u  ] J/*^ 

Industry  of  New  South  Wales.    (tS  ) ^1'*^ 

nie-Timber  Preservation  in  Germany.    (T  u')' 1^-7 


347 


Mine-Timber  Preservation  in  Germany.    (T  U  ) 

;:;7i;iS!:;?.irriL;;;;r-AA!iS"''-" 

M;x;:;Ap;:::;::^^^"^^-"''™-'^'-«--''pVBii;;ck;;;:  z 

(P)  Bunion 

(P)  Duckworth...   l"'-' 

(P)  Jacobs 122* 

(P)  Pearce "S* 

(P)  Postranecky  ..'. ,26* 

(P)  Riotte....:      I'^S" 

IP)  WehmeierandBaiVbenb;s;;;:;; m?« 

Molasses;Acti.orPot^.uLa.at.nF^ 

nor     from    Waste    Lyes '  "of"  ■"-^-^■. 
(Pellet) "** 

,,       (P)  pliauJfd''G?S"  ^"""-  "^  ^""^ ^"^ 

Manufacture  of  Foods  containing"-^'.";"''';-'"'. "^ 

Drawback  on 


.■llcohol  from  ;  _ 
-\mine-Amtnonit 
(Aiidrlik)  ... 
Analysis  of  Cane  - 
I'ecoloration  of  — 


pfBritisirManiiTachrr;"n.'.:'."'":~;.    'P'  Schmder  . . . .  :54s 


Puriticatimrof'— "'■"""  "'"»"'«;'' 0"  .     (T.R.) 148 

(P)  BlaiOiier  .... 
,  (P)  Kowalski  and  Ka'zaki'wski.'.'; ®^'''  "'* 


Purification  of by  Rxtractio,,      VpI  '  f.-' " "  'i",'- ''21 

Uapid  Ciystathsatio,^"-;!;,  ^^''-^tl^'H^r^;,;  '"''' 

of  ^  "'T  '^i''«s'=™'teV.' ■ "{ P)' 'ciaissen'.':.' '"  l^ 
°fx?"?5'™'"— ■    (P)  L'laassen iJS 


.Separation  of 
Separation 


1463 
14(ia 
1283 

1089 


(T.R.) 


(T.R.) 


734 
1052 
139 
498 
1276 

■  ■■il 
513 

79S 


(P)  Levi  and 


133!» 
417 


l!29 

200 


H:rag) 
(Wenck) 

1  Andllik)'  ''■"'"'  ^''"''•"  ''™"  liesaicimHfyi^g  '-lH;  '=^* 
Utilisation  of  ^.' '  (P)"  'Lafei'iille' .'.':; 
I  tilisnig  Residues  from  Defecation  of 
others 

Molybdenite :  Deposits 'oi~'{^ mii:il:v,;l:;n;^;^;. "[tr] 
°'""hXU,^i',""'"''^   "'  *'«'^^'""  —    (Kriedlilt      ' 

n  Steeh  ivienninulion  of  -li!!.''  (i',;e'|',;.j 

l-»-  Oxides;  Analysis  of  —;(Sk'.:i'i,'r;.'n'a 'Hoi- 
Mo,;:!!:;  !i::;;L^!i?-SS^'' '^^"-'•^^^^^^'•••"  ^" 
i;X'\^;^«S,,f^7i~-:''.^A'.': i«5 


and 


426 


562 


Sand:  Dele 


?rmination  of  Thorium  in  - . 


799 
93S 


(Benz)  J6S 
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93 


PAOE 

Mond  Gas.    See  under  Gas. 

Monohydroxybenzophenones.     ( Ullmann  .and  Goldberg) 1293 

Monopersulphuric  Acid  -.  Action   of  Hydrochloric  and  otliep 

Acidson .    (Wedekind) W"* 

Mordants:  Discharge  for  Tannic  Acid .    (Tiserstedt) S12 

Mordanting  Animal  Fibres.     (P)  Amend 858 

Compounds  ;  Titanium .     ( Dreher) 1329 

Morocco ;  Imports  of  Tangier. .    iT.R.) 708 

Morohia,  Import  Uutv  on,  and  Proliibition  of  Importation  of 
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Eucalyptus  Macarthuri .     (Smith) 

Eucalyptus;  Peppermint  Odour  in — ^.    (Smith). 


Oil 


7-2i; 

726 

7110 

12 14 

187 

Eucalyptus  ;  Ses(iuiteri)ene  of .    (Smith) 3*''3 

Extraction  of ; 

(P)  La  Fayette  Denton  Vorce lOSl 

(P)  Lundeberg 1238 

Extraction  of from  Cotton-Seed.     (P)  van  Winkle...    affl 

Extiaction  of from  Fish.  &c.    (P)  Edson 2i3 

Extractionof from  Fish  Livers.     (P)   Hamilton   14(i3 

Extraction    of  from    Fisli,   and   Obtaining   Dried 

"Guano."    (P)  Speltie ■*!■' 

Fatty,    of    Lindera     Benzoin;    Investigation     of    . 

(Caspari) 7U 

Fatty:  Recognition  and  Formation  of .    (Hartwich 

and  U hlmann ) 128."> 

Filterfor .    (P)  Neuray 11« 

Filterinis  and  Cleansing .    (P)  Smith H'W 

Fish-;  Manufactureof  a  Tallow  Substitute  from .    (P) 

Sandberg 1403 

For  Medicinal  Use ;  Preparation  of ,    (P)  Lewy lUi)6 

For    Sulphonating;    Slanufacture   of .      (P)  Imray. 

From  American  Bye-Products  Co 7^^ 

Free  Fatty  Acids  in  -^.     (Schestakoff) 1187 

From  .\pricot  Kernels ;  Fatty .    (Dieterich) 178 

From  the  Menhaden  Fish  in'theTnitad  States.    (T.R.)  ..    572 
Fuller's  Earth,  4c.,  for  Treatment  of    — .    (P)  McKerrow    555 

Fusel:  Determination  of  Ethyl  Alcohol  in  .    (Saare 

and  Hanow) 367 

Fusel,  in  Alcoholic  Liquids :  Determination  of .  (Beck- 

mann)  193 

Fusel;  Separation  of    the  Amvl   Alcohols  of  .    III. 

(Marckwald) 785 

Gardenia;  Properties  and  Composition  of  Essential . . 

( Parone) 129.'. 

Gas;  Constitution  of — .    (Ross  and  Leather) 67l> 

Heater,  Strainer,  and  Separator  tor .    (P)  Burrow...  1427 

Hydrocarbon:   .Aifparatus  for  Vaporising,  ic.  .     (F) 

Tomhiison l^i 

Hydrocarbon;  Punfvim.'  .    (P)  Warren 1070 

Importsof  Japan  in  1901.    (T.R.i 1309 

Imports  of  Salonica,  Turkey.    (T.K.) 292 

In  Olives ;  Determination  of .     ( Pouget) 119t> 

Industry  for  Queensland.     (T.R.) 1''7 

Industry  in  Russia.    (T.R.) 81 

Industry  in  Echigo  (Jajiau).    (T.R-) IMS 

Iodine  Values  of ;  Cimiparison  of  Methods  for  Deter- 
mining.   (Hunt) .■•    ■iS* 

Kapok-;  Variation  of  the  Mean  Molecular  Weight  of  the 

Fixed  Fatty  Acids  of .    (Philippei 1330 

Lavender ;  Adulteration  of with  lieiizoic  Acid 790 

Lavender;    Adulteration   of    with    Salicylic   Acid. 

(Weber) 12W 

Lavender;  Examination  of .    (Parry) 1153 

Lemon  ;  Essential .    (Schiramel)  1552 

Lemon  ;  Physical  Properties  of .    (Moore) 363 

Lemon;  Preparation  of  Artificial .     (P)  HeineandCo.  1409 

Linseed at  Beirut  (Turkey).    (T.R.) 1003 

Linseed;  Characteristics  of .    (Fokin) 12S5 

Linseed  ;  Production  of in  the  United  States.    (T.R.)    (!5l 

Lubricating .    (P)  Straup 1032 

Lubricatine  ;  Determining- the  Viscosity  of .    (Zega)  .  1083 

LubricatiUL',  for  High-Speed  Machinery;   Te.sting  Value 

of 5.') 

Lubricating- in  .Spain.    (T.R.) 881 

Lubricating ;  Test  for  "  Gumming  "  duality  of .    (Gill)    780 

Manchurian  Hemp in  Russia.     (T.R.)  937 

Marjoram  ;  Examination  of .   (Genvresseand  Chablay)  13-17 

Marjoram ;    New    Ketone    from  .      (Genvresse   and 

Chablav) 1347 

Mazut ;  Heating  Boilers  with  Spray  of .    (P)  Brunu  .  1127 

Jlethod  of  Burning .    (P)  Badger 6a8 

Mineral,  and  their  Distillates:  Distillation  of .    (P) 

McPhail 7C5 

Mineral ;  1  iiscoveries  of in  Western  Australia.    JT.R.)    (>48 

Mineral ;  Discovery   of   in   Central    United    States. 

(T.R.) ■-.    MB 

Mineral ;  Paraffin  Wax  and  Lubricating  Oil  from .   (P) 

Singer  and  Pauli 1181 

Mineral;  Reliniiig  Crude  ■  and  their  Distillates.    (P) 

Thiele  iind  others 110 

Mineral;  Separating  Resinous  Matters  from .  (Daesch- 

ner) . . . . ; 108,  (P)  7C5 

Miuei^l ;  Treatment  of or  their  Distillates,  &c.    (P) 

Lake.    From  Stewart -Wallace 699 

Neat's  Foot,  Tallow,  and  Horse ;  Analytical  Values  of . 

(Gill  and  Rfiwe) 780 

Xeroli ,  Chinese.    (Umnev  and  Bennett) 1152 

N^roli  Distilled  in  1001 ;  Essential  Oil  of  .    ( Jeancard 

andSatie)    '57 

N^roli:  Essential  Oil  of .    (Schimmel's  Report) 1552 

N^roli  ;  Portuguese .    (Theulicr) V,',';"    ^"'^ 

Non-Drying:  Drying  and  Treatment  of .    (P)  Blake- 

mann,  ]un 981 

Normal  Butyl  Alcohol  in  Corn .    (Enimerling) 419 

Obtained  by  Destructive  Distillation  of  .\nimal  Matters. 

(Levites)  • ■ ;  ■  • ■,.      36 

Of  Ambrette  Seeds;  Fluid  Essential  .    (Schimmel  s 

Report)  1652 


FAGt 
and  Oils — cont. 

Of  Asarum  arifolium  ;  Essential .    (Wilier) 1552 

..  Bystropogon  Origanifolius ;    Essential  .      (Schim- 
mel).....   155S 

„Cade:    Investigation  of  .     II.    (Cathelincau    and 

Hausser) .••••      *' 

,,  Caile  :  Jnniper-Wood  Product  Resembling  .    (Kre- 

nurs) Ul« 

,.  Cainphorosmu  monspeliaca ;  Essential  .    (Cossau).  1552 

„  Cinnamon:  Essential .     (Schiniicel) 1562 

.,  Crvptomeria  japoiiica:  Essential .     (Kimoto) I.'>.'i2 

..  Mi'lloil  :  Essential (Auhert) 1552 

,.  Pcr.permint :  Italian .    ISchinimel's  Report) 1552 

„  Petitu'rain  ;  Essential from  Paraguay.   (SL-himmel's 

Report) 1552 

..  Pseiuluc^  mopterus  anisatus  ;  Essential  .      (Bran- 
don)    1662 

.,  Rue.  Essential;  Constituents  of  an  .    (Power  and 

Lees) 1*88 

,.  Rue.  German ;    Isomerisation  of  Methyln.jnylkcl- 

oxime.    (Bonbon) 1-W*8 

„  the  Apricot-Kernel ;  Fatty .     (Dieterich) 1403 

Olive;  Action  of  Sulphuric  Acid  on .    (Herbig) 1275 

Olive;  Commercial  Varieties  and  PbarmacopoeialTests  nf 

..    (Umnev  and  Bennett)  H.'il 

Olive from  Portugal.    (T.R.) 510 

Olive in  Andalusia  in  1902.    (T.R.) 511- 

Olive;  Production  of in  Tunis.    (T.R.) ISU* 

Olive  ;  Production  of in  Tusc;iny.    (T.R.) 987 

Olive ;  Production  of in  Italy.    (T.R.) 1048 

Olive;  Treatment  of 980 

Orange  ;  Physical  Properties  of .    ( Moore) 3(53 

Oxidised  ;  An;dytical  Values  of .    (Lewkowitsch) 780 

Paint-;  and  Manufactureof  same.    (P)  Krebs 1146 

Paint-;  Composition  of .     (P)Zingg 414 

Pftitgrain   Distilled  in  ItOl ;    Essential  .    (Jiaiicard 

and  Satiel •,•      67 

Petitgrain;  Essential ,  from  Paraguay.    (Schimmel  s 

Report ) 1553 

PetitErain;  Production  of in  Paraguay.     (T.R.) -801 

Petroleum from  Beaumont.  Texas.     ( Uill) 1326 

Petroleum   Lubricating;    Manufiicture  of  in  Baku. 

(Ragosine) ■•■.•    910 

Physical  and  Cnemical  Constants  of  Russian  .    (Shu- 

■  kotf ) 65 

Pine-Needle :  Manufacture  of 987 

Production  of in  District  of  Hamburi.-.    I'l'.i;,) 1048 

Purifying  and  Decolorising .    (P)  .\rledter  iuid  Whit- 

ney.    From  Arledter 1338 

Red    Elderberry;    Examination    of .       (Byers   and 

Hopkins) 1238 

Refining ; 

(P)  Arledter 625 

(P)  Harris 355 

(P)   Kocca '"- 

Refractive  Indices  of  certain  Vegetable .    (Toln::i.n  and 

Munson) ••  •  1238 

Regulations  as  to  Prospecting  for m  Western  Australia. 

(T.R.) •■••■■ 608 

Relation  of  Heat  of  Combustion  to  Specilic  Gravity  of . 

(Sherman  and  Snell) 621 

Rosemary  :  Examination  of .    ( Dowzard ) 1'24* 

Rosin:  Detection  of in  Mineral  Oil.    (Halpheii) 14(4 

Rosin:  Determination  of  Mineral  Oil  in .     (Walker 

and  Robertshaw ) 1167 

Rosin;  Use  and  Production  of  — .    (Huth  and  Lippert).  1338 

Rue-    \lgerian .     (Von  Soden  :nid  Henle) 424 

Safflower  ;  Examination  of .    (Tylaikow ) 861 

Sage  •  New  Constituent  of  German .    (.Soyler) 363 

Sandal :  West  Indian .    ( Ueussen) U'37 

Separating  Minerals  by    Selective  Action  of  .      (P) 

Kltnorc ...•. .,...........•••.••    tws 

Separation  of from  Waste  Steam,  ic.     (P)  Clarkson..    625 

Separation  of from  Water.    (P)  Krause 1065 

Sesame ;  Detection  of .    (Ranwcz) 141 

Sesam^',  in  Chccolale  ;  Detfciion  01 .    (Utz) 642 

Sesame ;  Tests  tor .    (Utzi 1196 

Shale ;  Phenols  from .     (Gray). 845 

Shale    Scottish  ;  The  Bases  Contained  in  .    (Garrett 

andSmythe) ..■.. •••••  ■..••■•■•|    ^^* 

Solidifying    and   Toughening  .      (P)  Scammell    and 

Muskett 1461 

Sulphide,  at  Catania.  Sicily  ;  Production  of .     (T.R.)..  1207 

Sunflower-Seed in  the  Caucasus.    (T.R.) 73S 

Sweet, ReBniiigof.    (P)  Linde 355 

temperature    Reaction   of    with    Sulphuric    Acid. 

(Sherman  and  others) 664 

Trade  of  France  in  1901.    (T.R.) 5/i 

Train-  Obtaining  an  Odourless  Product  Irom  .    (1  ) 

Sandberg ^l* 

Treatment  of : 

(P)  Hogarth 558 

(P)  AVevgaiig 1*03 

Tung-  Use  of  ^^ — in  Making  Body.  Colour  Oils.   (And6s)..      5S 

Tung  Wood:  Source  and  Characteristics  of .     (T.R.)..  1100 

Turkey-Red  ;  Analysis  of .     (Herbig) 307 

Turkey-Red  ;  Characteristics  of (Furth) 8.'>7 

Turkey-Red:  Manufactureof .    (Herbig) 127S 

Vaporlsaticn  of  for  Fuel  Purposes.    (H)  Riley  and 

Strathv 112-' 

Vegetable':  Separation  of  from  Ground  Seeds.    (P) 

Rank  and  Trantom *12 
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PAQB 

Oil  and  Oils— conf. 

Vef^etable;    Treatment   of    Residues    from     - — .         (P) 

Fresenius 11(13 

Vepetablp  used  in  Painting:    Decolnrisinj;  of . 

(P)  Tcdesco U60 

Verbena:  Characti'risties  of .    (Tlieulier) HU8 

Volatile :  from  .M.-ssin:i,  Sii-.il.v.     (T.R.) 1209 

Volatile;  Specific  Uravities  ami  Coellicients  of  Expansion 

for .    (Sclireinor  and  Downer) 274 

Waste:  Apparatus  for  Purification  of  .    (P)  Barratt 

and  others 1330 

Whale  and  Seal :  Bleaching  ot .   (P)  Tliompson.  From 

i\  ielsill 263 

W'ijs  Method  of  Deterniiiiinff  the  Iodine  Value  of . 

( Harvey) 1 437 

Ylang-YIan^ :  Production  of in  Formosa 42-1 

(*il-Burners.    See  under  Burners. 

Oil-Cake.  Olive  :  Use  of in  Cyprus.    (T.R.) 1470 

Ricinus ,    (Nagel) 30 

Oil-containinK  Material ;  Drying  of .    (P)  H;iddan.    From 

Edson 1083 

Oil  Field  :    The    Newcastle,  Wyoming,  .      (KniRlit  and 

Slosson) 1070 

Oil  Fields  of  California.    (T.R.) inoi 

Of  Texas.    (T.R.) ' ',B4 

Oil-Fuel  in  the  United  States.    (T.R.) 5C;i 

Oil-Lands  Concession  in  Persia.    (T.R.) rs^i 

Oil-Nuts   and   Oil-Seeds;    Tariff  Changes   affecting  in 

Mozambique.    (T.R.)  200 

Oil-Seed  and  Cake  from  Uifta  and  Libau .  Russia.    (T.R.) 1422 

Oil-Seeds  at  Marseilles.     (T.R.) 1114 

In  the  Traus-Oaucasus,  Russia.    (T.R.) 81 

Prices  of at  Kietl.    (T.R.)  .511 

Oil-Shrub  ;  Discover.y  of  a  New in  Spain.    (T.R.)    .'i7l 

Ointments,  St.crilised ;    Manufacture  of  ,  and  .Apparatus. 

(P)  Bncheleu ;M  7 

See  also  under  Salves. 

Oleaginous  Substances  ;  Press  for .    (P)  Zoder  :iud  HajTie    JS7 

OleomarKarino ;  Influence  of  Growth  of  Mould  on  Chemical 

Composition  of .    (Crampton) 1241 

Manufacture  of •  in  the  United  States.    (T.R.) 054 

Olive  Husks  for  Soap    JIanufacture  from    Syracuse,  Sicily. 

(T.R.) 1207 

Olive  Oil.    See  under  0\\s. 

Solid  Fatty  Acids  of  .    (llolde) 126 

Olives,  Oil  in  ;  Determination  of .    (Pouget) 1196 

Utilising  the  Expressed  Residue  of  .    ( Jurgensen  and 

Bauschlicher) 540 

Ononin;  Prejiaration  and  Properties  of  ,     (von  Hemmel- 

mayr) 637 

Ontario;  Peat  Development  in .    (T.R.)   1309 

Opium  and  its  Preparations,  Morphine  in;  Determination  of 

.    (Stoeder) 194 

Morphine  in  ;  Determination  of .    (Ueiehard) 1176 

Persian;  Cli:iractenstics  of .    (Siedler) i:i46 

Reichard's  Metliod  for   Determining   Morphine  in  . 

(Si'hidrowitz)  Oil 

Russian  ;  E.xamination  of .    (Goldberg) 1;'.^ 

Orange  Extract.    ( Winton  and  Ogden) 1295 

-Flower  Essence ;  Sweet .    (Theulier) 036. 722 

Oil.    See  under  Ui\s. 

Orange  River  Colony  ;  Trade  of .    (T.R.) 1 H9 

Orangeite  ;  Research  on .    (Schilling) 1293 

Orcinol  Derivat  ivcs.    See  under  Dyest  nil's. 

Ores,  Aluminous;  Purifying .     (P)   Peniakoff 015 

Antimony,   containing   Gold;    Treatment  of   .      (P) 

Plows 259 

Antimony;   Obtaining    Antimony    and   Separating   Gold 

from .    (P)  Butterficdd 123 

Antimony ;  Smelting  of .     (P)  Cookson.     From  San- 
derson   1457 

Antimony;  Treatnientof .    (P)  Chatillon i:!99 

Apparatus  for  Assaying .     (P)  Armstrong 710 

Apparatus  for  Cyaniding  Talcose .     (Stackpole) lOSO 

Apparatus  for    Eleetrolytical    Treatment    of   • .      (P) 

.Mumford 114.t 

Apparatus  for  Extracting  Metal  from .     (P)  Irwin...     355 

Ajjiiaratus  for  Lixiviating .     (P)  Xaef 916 

Apparatus  for  Roasting  and  Cooling .     (P)  Davis 977 

Apparatus   for  .Separating   Metals  from  their   — .     (V) 

Loose MOl 

Briquettes  of .     (P)  Ingham 103 

Carbonaceous  ;  Reduction  of .    (P)  McKuiglit 411 

Cobalt;  Demand  for from  New  Calderionia.    (T.R.I. .  1478 

Complex  or  Refractory;   Trealment  of  .    (P)  Ellers. 

hauscn 802,  978 

Concentrates;  Cyaniding by  Percolation.    (M'right)..  1456 

Concentration  of : 

(P)  llaultain  and  Stnvcl 916 

(P)  Hoys.    From  Boyer IS.'jS 

Concentrators.    (P)  Sperry 775 

Containing    \obIe   Metals ;    Treatment    of    .      ( P) 

Martino 1141 

Containing  Silica  or  Silicates;  Treatment  01   .     (Pi 

<^!uiraud '.    979 


PARE 

Ores— cow^ 

Containing  Sulphur  and  Iron:   Treatment  of  • (P) 

Chase 1281 

Containing  Zinc ;  Treatment  of .    (P)  Butterfield 862 

Copper;  Apparatus  for  Treating : 

(P)  Seeman 1142 

(P)  Sharpneck 1141 

Copper;    Electromctallurgical  Treatment   of   — ■.      (P) 

Tossizz-a 1336 

Copper-Nickel-Sulphide  ;  Treatment  of .     (P)  Shuler    620 

Copper;  Recovery  of  Metals  from .    (P)  Sebillot 1399 

Cuprous  Sulphide  ;  Treatment  of .    (P)  Herman 1185 

Cyanide  Process  of  Working .     (P)  Ollicer  and  others  1141 

Cyaniding  of  "Wet  Crushed in  New  Zealand.    (Win-  , 

gate) 1456 

Diilnnitian  Mercury  .       (Ehrmann  and  Slaus-Kant- 

sehieder) 501 

Itry  Sulphating  of  Certain .    (P)  Siemens  and  Halske.    617 

Kli-(lric;il  Smelting  of .     (P)  Stassano 1284 

Eleclrol.vtic  Treatment  of .     (P)  Dolbear 1284 

l':ic<trouiet:dlurgic  Treatment  of .    (P)  To>siz7,a 775 

I'lxtnietnig  Precious  Metals  from .    (P)  Darling 1141 

Extraction  of  Metals  from    — .     (P)  Keith S04 

Furnaces  for  Smelting,  &c.    See  under  Funuices. 

Gold  and  Silver  ;  Treatment  of ; 

(P)   MuHlv 1333 

(P)  Triviek 1141 

Gold from  Washington  District ;  Treatment  of . 

(Ralston) 1079 

Golil-Copper,  at  .Santa  Fe;  Concentrating  and  Smelting 

.     (P)  Colhns 1399 

Graphite  in .    (Stillwell) 769 

Iron;  .\pparatus  for  "Bricking" .    (P)   Rdison 1030 

Iron;  Electric  Coriceutration  of .    (RutheTiberg) 1402 

Iron  ;  Electrical  Treatment  of .     (P)  Grange 1541 

Iron  ;  Moisture  in  Lake  Superior .     ( Hiilst) 1279 

Iron  ;  Treatment  of .     (P)  Renard  and  Becker 1333 

Iron:  Treiitment  of  Fine  for  Blast   Furnaces.      (P) 

Fibers 1400 

Iron  ;  Utilisation  of  Small .    (Bumby) 550 

Lisiviation  of .     (P)  Lake.    From  Scheidel 775 

Magnetic  Concentration  of .    (Hassreidter) 1184 

Magnetic  Coneentnitmu  of  Low-Grade in  the  Electric 

Furnace.     (Uutlienl>erK)  621 

Slagnetic  Separation  of  Pulverised  .      (P)   Spooner. 

From  The  Magnetic  Ore  Sepiiration  Co 54 

Blanufaeture  of  Artificial  Blocks  of — .    (P)  Yousbasheff    410 

Metallic;  Treatment  of .     (P)  Currie 350 

Nickel  and  Copper-Nickel :  Treatment  of .    (P)  Perron  1281 

Of  Precious  Metals;  Treatment  of  Rebellious  .    (P) 

Downs 1185 

Platinum of  ^Vyoming 709 

Keduction  of .    (P)  Niewerth 351 

Separation  of ,     (P)  Frolich,  Hntii,  anil  Edelniann...     351 

Separation  of  Constituents  of  Complex  Sulphide .    (P) 

Half 709 

Separators;  Magnetic — -.    (P)  King 1399 

Sulphide;    Desulphurisation  of  .    (P)  Boult.    From 

Carmichael  349 

Sulphide;  Elimination  of  Sulphur  from .    (P)  Guten- 

sohn 1281 

Sulphide;  Extracting  Metals  from  .    (P)  Swinburne 

and  Asheroft 483 

Sulphide ;    Smelting  and  Concentrating  Unroasted  . 

(P)  Knudsen 123 

Sulphide  ;  Treatment  of : 

( P)  Soc.  La  Metallurgie  Nouvelle  et  Gin 1537 

(Sulman  and  PicarJ) 975 

( P)  Swinburne  and  .Vshcroft 349 

Tablet  for  Testing (P)   W  av 10,30 

TellnridcGold;  Treatnientof .     (P)  Pethybridge.  123,360 

Tin  :  .'VniUysis  of .    (Midler) *. 141 

Treatment  of ; 

(P)  Best 9)6 

(Pi  Borr  and  Spang 775 

(P)  McKnight 619 

(P)  Miller 978 

( P)  Wallis 481 

Treatment  of  ■  for  Converting  their  Metals  into  Sul- 
phates.   (P)  .\bel.    From  Siemens  and  Halske  Actien- 

ges 914 

Treatment  of  Gold  and  Silver .    (P)  Parnell 351 

Treatment  of  ■ ■  with  Liquids  or  Gases  or  Vapours.     (P) 

IN  aef 1234 

Zinc,  and  Zine-bearing  Products ;  Treatment  of .    Bor- 

chers 975 

Zinc- at  Dunkirk.     (T.R.) 936 

Zinc ;  Electro-metallurgical  Treatment  of .    (P)  Tos- 

sizza 980 

Zinc;  Reduction  of .    (P)  Braunfels 1281 

Zinc  Sulphide  ;  Treatment  oi  Mixed .    (P)  Ferraris  ..  1185 

Zinc ;  Treatment  of .    (P)  Triquet 410 

Zinc-bearing Puiiiieation  of.    (P)  Steinau 710 

Process  in  the  ^Lartin  Furnace;  Special  Modification  of 

the .    (Sehniidhammer) 1184 

Slimes;  Treatnientof .    (P)  Sulman  and  Kirkpatrick- 

Pieard 1031 

See  nfso  under  Minerals. 
Organic  -Ycids  from  Carbonic  Acid  ;  Obtainment  of  — -.     (P) 

Walther 988 

Organic  Chemistry.  Qualitative.    (Class  .XXIIl.) 74. 141. 192. 

279,  aiii:.  427,  503,  504.  042,  72.%  794,  1'29,  H  41.  10ii9,  1157- 
1190,  1250,  1299,  1351,  lii5, 1474,  1559 
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FAOB 

Organic— eoB^ 

Clieniistiv,  Quamitative.    (Class  XXIII.)....    7.-,  U2, 193. '2Sn. 

3(i7,  4-J7,  503,  565,  G42.  726,  7'J»,  9.10, '.lyl,  IIUI.   IIUO,  1157, 

U!l«.  liJO.  12»».  1351.  Itir.  1474,  loliO 

Compounds,   Colourless ;    St-nsihility    to    Li^rht    ('f   . 

(Pinnow) 1353 

Compounds;  Pyrogenetic  Contact  Reactions  ut" .    IT. 

( Inatiew  ) 567.  .'>67 

Materials;  Carbonis.ition  of  .    (P)  Uaubc J070 

flatter :  Destruction  of  — -  in  Testinji  for  Arsenic,  &c. 

(.Mcilliire) 368 

Orlho-llenzoie  Sulpliamicie  and  its  Salts;  Concentnited  Solu- 
tions of .     (P)  Porchere  aiiie 67 

Osmium:  Detection  of .    (Leidi^^  and  Quinessen) 49U 

Osmosis  ;  Apparat  us  for .     (P)  Fuclis 1147,1147 

Osones;  Preparation  of  from  tlie  Osazones  of  .Sugars. 

( Fischer  and  Armstrong) 1302 

Otto  of  Roses  in  F.astern  Rnumelia  in  ISiOl .    (T.R.I 1001 

or  Rose ;  Purity  ni .    i Piirr.v) 501 

Ovens:  Coke : 

(P)  Collin 1020 

(P)  Fabry  and  Dinard Slot! 

(P)  Gates 117!) 

(P)  Hunker 1526 

(P)  Kennedy 1528 

(PI  Lewelleu 1324 

(P)  Martin ■. 245 

(P)  Nicholson  and  Broun 1145 

(P,  Rithbcrh- 10H7 

(P)  Sinion-t'drves  Co.    From  &oct6te  de  Carbonisa- 
tion     xao 

(P)   Welluian .397 

(P)  Wilcox  and  Wagener 1328 

Coke;  By-prodiu-t .    (P)  Still 1446 

Coke;  Jfakine Tiaht.    (P)  Kuhn l(iC.7 

Nitre .     (P)  O'Brien 40S 

Preyeniing  Leakage  of  Gas  tliroiigh  Walls  of  .    (P) 

Koppers 1127 

Supply  of  Heat  to .    (P)  Westinphouse.      From  Knox  lOilil 

TnrlOoking .    (P)  Bamme  and  Kahl U60 

Sec  also  under  Kilns. 

Oxalic  Acid  ;  Fonuatioii  of by  Bacteria.    (Banning) 1151 

Acid  in  Hydrogen  Peroxide ;  Detection  and  Determination 

of .    (Roche) 190 

Oxazine  Deriyatives.    See^  itiidp.i'  Dyestulfs. 

Oxidation  by  the  Electric  Current.    (P)  Nodon  and  Piettre  . .  1539 

Processes ;  Pseudo-Catalytic -.    (Engler  and  \V  older)  .    257 

Oxide  of  Antimony  ;  Production  of  White .    (P)  St.  Plews  1458 

Oxides,  Metallic ;  Action  of  Carbon  Dioxide  and  Alkali  Salts 

on .    (Kuhling)' 115 

Metallic  ;  Furnaces  fur  Conversion  of into  Metal.    (P) 

•    Fyfe 1333 

Of  Carbon  ;   Hydrogenation  of  .    (Sabatier  and  Sen. 

liereiLS)  5(jfi 

Of  Tin  and  Lead  ;  Manufacture  of .    (P)  Louiai 621 

Oxidising  Agents   for   D&^truction  of  Sodium  Thiosulphate. 

( Lumiere  and  Sevewetz) 9S9 

Apparatus.     (P!  Dubois 969 

Compounds:    "■  Actiyating*'  Actions    for  Reducing  Suli- 

stances,  .Sec.,  on .    (Schaer) 1102 

Enzymes ;  Research  on .    (Newton) 182 

Oxycellulose  in  Calico-Printing.    (Kurz) 405 

'  In  Textile  Fabrics;  Reduction  of .  (P)  Tiie Bleachers* 

Association  and  others 1328 

Oxycelluloses  :  Characteristics  of .    (Nastukoff) 63 

Oxygen  and  Hydrogen ;  Vnion  of .    ( Baker)  42.S 

Appamtu.^  fur  Generating ,    (P)  Kamni 1077 

Bleach  for  Cellulose .     (Ahlin)  131 

Dissolved  in  "Wati'r:   Titration  of  ,      (W^angerin  and 

Vorlander) 1156 

Gas ;  Pastile  for  Making .    (P)  Jaubert 408 

Means  for  Rendering Aetire.    (Baur) 195 

Preparation  of .     (-Jaubert)  614 

Produeti(ni  of  Pure .     (P)  Charlopin 15;i4 

Retort  for  (ieiienaing .    (P)  Felt 971 

Separating  Fluids  Rich  in from  Air.    (P)Le  Sueur..    476 

Separation  of from  Gases.    (P)  Strong 315 

Oxy-hydrogcn  Gas ;  Dse  of in  Soldering.    (P)  Garuti  and 

Pompili 259 

Ozone  and  Potassium  Iodide  Solutions ;  Reactions  between 

.    (Garzarolh-Thurnlach)  113 

Compounds  or with  Fntty  Acids.  &c.    (P)  Woyl 637 

For  Sterilising  AVater  in  Germany.    (T.R.) 441 

Formation  of .    (de  Hemptinne) 475 

influence  of  Voltage  on  Formation  of .    (Chassy) 916 

Old  and  New  Reactions  of .     ( Arnold  and  Mcnt  zel) . . .  640 

Production  of ,     (Ladenburg) 134 

Reactions  and  Preparation  of .     (Arnold  and  Menlzel)  12b7 

Reagent  for  Detection  of .    (Clil-jpin) 928 

Spontaneous  Decomposition  of .    ( Warburg) 772 

Ozonic  Acid.    ( Baever  and  ViiUger) 1301 

Obtainment  ot  .^ — .    (Bach) 1417 

Ozonisers ;    Arrangement  for  Silent  Discharge  in  .    (Pj 

Societe  Ozon-Maatzchappij 15;i9 

Omstruction  of .    (P)  Electric  Ozone  Syndicate  and 

Smith 553 

Ozonising  Apparatus.    (P)  Vosmaer 353 

Apparatus ;  Portable .     (P)  Gonstali 1150 


P.10B 

Paeketing  and  Filling  .Vpparatus.     (P)  Lary 112.^ 

Packing  Comuound  for  Perishable  Edibles.    (P)  Stukes 737 

Material  tor  Articles  Sensitive  to  Light.    (P)  Scliwarz. . . .    989 

Paints.     (Class  XIII.)  . . .  .56, 127,  178.  203.  355, 114, 187,  555,  625.  712. 

7S2.  8(i5,  918,  981,  108-J,   1145.  118S.   1238,  12S5,   1.337.    1403. 

11110.  1313 

And  Dyes ;  Manufacture  of .     (P)  Vidal llss 

Anticorrosive .    (P)  .\IIen  and  Brooke 1285 

C'Asol  ")  or  Protective  Composition.    (P)  Bertmnd 1146 

At  Beirut  (Turkey) .    (T.R.)  1003 

Apparatus  for  Grinding  .     (P)  Cranstone 1404 

Compositions  for  Removing .    (P) .356 

Composition  for  Removing .    (P)  Priestmnn 1084 

Composition  of : 

t  P)  Crass 1188 

(Toch) 11)2,  452 

Paint:    Composition  of   Fire-proof,  &c.  .     (P)   Lennard- 

I'oote 1081 

Distemper  Wash  or  Water .    (P)  Cussen 1146 

Drier  lor .     (P)  Ogiivy 7S2 

For  Bottoms  of  Iron  and  Steel  Vessels.    (P)  Ward 56 

For  Iron  ;  Preservative .    (Andes) 178 

For  Itenovating  Furniture.    (P)  Tuschet 263 

Improved .    (P)  Brasincton l.Hl 

Insulating .     (P)  Handolph 91S 

Oils.    See  uiitlf  rOlh. 

Production  of : 

(P)  Hall 91S 

(P)  Lee 915 

(P)  Ogilvie 918 

See  also  under  Pigments. 

Palladium:  Detection  ol .     (Leidie  and  Ouinncssen) 499 

Ditlusion  of  Hydrogen  through .    (Winkelmann) 77 

T'iscovery  in  Wyoming.    (T.R.) 570 

Palm-nut;  Cohune in  British  Honduras.     (T.R.) 1163 

Pan;  Super-heated  Steam for  lioiliog  Fat, (Sugar,  &c.    (P) 

Howtield  and  Colliver 1085 

Pancreas ;  .\septie  Preparation  from .    ( P)  Weber 271 

Preparation,  and  Pl-oduetion  thereof.    ( P)  Weber ^    637 

Papayotin ;  Digestion  of  Albumin  by .    ( Emmerling) 421 

I'aper.  (Class  XIX.)  63, 134, 1S5, 271.  362. 122.  4.93,  559, 635,  71S, 

78S,  S;0,  925,  986,  1036,  1092,  11.0,  1192.  1213.  1292,  1345, 

11(18,  1166.  15.50 

.-Vnd  PapeK-Stock,  &c. ;  Machine  for  Tearing  up .    (P) 

Wurster 271 

.Vnd  Pulp  Exports  of  Finland.  Russia.    (T.R.) 1257 

Apparatus  for  Drying (P)  Lake.     From  .\nthony  ..  1193 

Apparatus  for  Milking  C'ompound .    (P)   Hrr-'ii 636 

Apparatus  for  Manufacture  of : 

(P)  Barrett  and  Home 272 

(P)  Boyne 1550 

(P)  Ehrhart  1037 

(P)  Mickle 719 

(P)  Moore  and  White 494 

(P)  Parker 271,491.194,191,1298 

(P)  Savcry 494 

Applicable  for  F^lectric  Insulation.    (P)  Taylor 1193 

Articles,  Surface-Coated  ;  United  States  Customs  Decision 

on .    (T.R.) 202 

Beating  Engine   for   Use  lu   Manufacture  of   .     (P) 

Savage 1315 

Beating;  Theory  and  Practice  ot .     (Beadlel  1036 

Carbon- :  .Vppai-atus  for  JIanufacture  of .    (P)  Crown 

Paper  Co 1550 

Classitication    of  Waterproof    Wrapping   in   Spain. 

(T.R.) 1001 

Colouring.     (Class  VI.) 114,  250,  475,  (ill,  705,  771,  85S,  969, 

11.35,  1231. 1276. 1329,  1393,  1553 

Colouring  Mill-Boards  Black ]276 

Colouriniiof .     (P)  Schmiedel 969 

Coloured  :  Use  of  Casein  in  Manufacture  of 614 

Fibres;    Dyeing  Ingrain.      (P)    Imray.    From   The 

Farb.  vorm.  Meister,  Lucius  und  Brunii'ig 114 

For  Platinum  Toning ;  Collodio-Cliloride 365 

F'or  Wrapping  Metals  ;    Freedom  of  from  Chlorine 

and  .icid.    (Herzberg) 718 

From  Avoavo  Bark  in  Madagascar.    (T.R.) 202 

Glossingot .     (P)  Cohn    1189 

Grease-proof  and  Water-proof .     (P)  Sachsenroder  . . .  1193 

Hand-made  Printing ;  United  Strifes  Customs  Deci- 
sion on .     (X.R.) 442 

Imported  by  Kossovo.  Turkey.    (T.R.) 84 

Imports  of  Japan  in  1901.    (T.R.)  130a 

In  Me.vico.    (T.R.) 1117 

Industry  in  Spam.    (T.R.) 1-208 

Industry  ot  Bohemia.     (T.R.) 1117 

Industry  of  Germany.     (T.R.) 1166 

Lined  Sheets  of ;  Customs  Decisions  on  in  Germany. 

(T.R.) '..  1044 

5Ianii'  acture  ot : 

( P)  Luke.    From  Bird 1213 

(P)  Outerson  1093 

Manufacture  of from  Waste  Material.     (P)  Dietrich  .     945 

Manufacture  of 'u  Formosa.    (T.R.) 372 

Manulacture  of in  France.    (T.R.)  372 
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Marbli'ii  ;  Pro;lilclioii  of — .     (P)  Anders 1467 

MarbliiiKof .  ami  Appni-nius  therL-for.    (P)  Anders...  1150 

?Ieihod  and  Composiijon    (or    Inipregriatiiif;  ,      (P) 

Hack    4H3 

Mills  in  India.    (T.R.)  734 

Xew  Zealand  Klax  as  Raw  Material  fnr .    CWiMkler). .  11112 

Of  Variiilile  Thickness.     (  P)  Jenks 925 

Or  Pnlp-Hoard  MakiiiK  Machine.     (P)  Atwood 58S 

Photographic .    See  under  Plioto;jrrapli.v. 

Printed  with  Waler-iJolonrs  ;   Rendering  'WashahJe. 

(P)  Sanderson  and  Humphrey 1-231 

Printinc  Colours  in  Graduation  on .    (P)  Barboutaii  .  .341 

Printing in  Ofaila.     (T.R.)  44i 

Printing Prepavaticjii  of  Coated.     (  P)  Wezel 114 

Refining  or  Pulping  Kngines  for  Jlanut.aclure  ef .     (  P) 

de  Puss.    From  W;igg ygf; 

Rendering   Water-,    Griasc-.   and   Acid-proof."  (P) 

Goessuiann 369 

Sizingof .    (P)  Wiirster eSH 

Sizing  Preparation  for .     (P)  Pate 271 

Stock;    Apparatus  lor  Treating .      (P)    Mullen  and 

„,     I'^Pi' 1551 

Trade  of  Constantinople.     (T.H.) 514 

Tr.ide  of  Germany  in  IDOI.    (T.R.) '.'.'.,'.  1052 

Water- and  Grease-proof  ^ .     (P)  Little  and  others. !. !!  31i2 

«  nlcrproollng  of .     (P)   Bird  and  Hanscom 131.1 

■\Va:sed .     (P)  Little  and  others S(i2 

With  Glazed  Surface;  Water-proof  ana  Fat-proof.     (!■) 

Herts  635 

Wool. ;  Manufacture  of .    (P)  Zilles.......... ....!..'.'  404 

Paper-inaking ;  Agave  Fibr,-^  for 185 

Machines;  MLler  f.ir .     (P)  Hodge '.'.'..'  1411:1 

Machine;  The  Fonrdrinier .     (P)  Mooreimd  White..  CS.'S 

Materials  I  .Apparatus  for  Sizing .     (P)  Schiller 271 

Systematic  Tre.atment  of  Rags  for .     (Beadle) Ii3 

Papei-Mill  Machinery;  Blow-otr  Nozzle  for .    (P)  Baker.    S70 

Paper.Pulp.    See  untler  Pulp. 

Para-chlor-o-aminophenol  Sul|ihonic  Acid.    See  under  Dycstufls. 
Para-chior-o-amino  Suliihonic  .\cid.    See  under  Dyestutfs-. 

Para-cresol  O.xalic  Ester;  Prejiaration  of  .    (P)  Eut^ers 

Cheni.  Falj 1410 

Paraffin  in  Petroleum  R  sidues.  .\sphaUie  Oils,  and  .\splialts 

fluxed    with    I'ai-jllin    Oils ;    Determination   or   . 

(Richardson) griQ 

■Wax  ;  Production  of from  Mhier.al  Oil.     (py'sinii-r 

and  Pauli ■^^_  Ugl 

-Oil  Gas.    See  under  G&a;  Oil-.  j 

Paraguay  ;  Cement  Consuniptinn  in .    (T.R.) fi.ig  ! 

Discovery  of  a  Xew  Su--ar  Plant  in .     (T.R.)..   ..     '"  2H3  ' 

Petitgraiii  Oil  Production  of .     (T.R.)  '.',.".  joi  1 

Raw  Sugar  imported  by .     (T.R.) !.!!!!!  892 

Paramethyl-amiTnphenyl.glyosyhc  Acid,  and  Manufacture  of 

same.     (P)  Ach 1245 

Paramo! ;  .\  New  Developer.    (Jalir) 1S8 

Paranitraniline  Red;    Coloured  Resists  under .     (Langer)     472    * 

Discharging with  Aluniininm  Po.vder.     (Alt)....'..        546 

Sodium  Sulphite  as  a  Resist  under .     (Groshcmtz). . .     545 

Paranitroso  Derivatives.    See  under  DyestulTs. 

Parchment,  Vcgetaljle  ;    Produelion  of free  from  Germs 

(P)  Mackensen ."  IIEO 

Paris  Green;  Manufacture  of .    (P)  Franchot 782 

ParHnium;  Tseof in  France.    (T.R.) SOO 

Pasteboard.    (Class  XIX.) ....  63, 134. 1S5,  271,  362,  422,  4!)3,  sVsi  635 

718,  788,  S70,  925,  886,  ll'Sti.  1092,  1150,     I 
,     ,    „  ,  11»2,  1243,  1292,  1345,  1411.S,  1.166,  1560 

-inil   Paper;    ImprcBnation  of  with  'J'ar,  4c.      (P) 

M  alhinger j243    ' 

Matrix  for  Stereotypes.    (P)  Winter.  ...!'.!!!!!."!.".'!." i[i    636 
Paste-Glue.    See  under  GUic.  j 

Pasteurisation  of  Liquids.     (P)  Clark.    From  Fromme 268    ! 

Pasteurising  .Apparatus :  1 

(P)  Run- ,„,,    I 

(P)  Schirmer .■"  igf,, 

(P)  Busch  and  others ""'  )j!|.>i 

(P)  Valerius !....!        toa 

See  also  under  Sterilising  Apparatus. 
Patent-Law  Amendment  Bill : 

(Levinstein) gj^,     ' 

l^taiiononihe— ;-iT.R7:V-'"-"'''''^  ' 

Reporton '  *,' 

Text  of  .'.".'.".'.',".'.'.'.'.'.'.'.'.'.'.'.'.'.■  '.'.'.v..'.     287 

I'atent-Law  Decision  in  Germany.    (P)  (T.R.) 879 

01  France;  Modifications  of  "the .    (T.R.) 647 

Pat«nts:  Amended  International  Convention  Rules  on .  1 

(l.K.) -11Q>  I 

InGernialiy.     (T.R.) ••   k,^ 

lilsts  of 84,148,  203,  295,  373.  442,  615.  573, 735, 8U2,  883 

941,  1005,  1U52,  1118,  1167,  1209,  1257,  1312  l,3.5o 

Kules.  1901.    (T.R.) »'.  •.■.'."!'!'  '11 

jPsvemcnts ;  Manufacture  of  Materials  for .    (P)  Wilkinson  1397    I 

Paving  Composition     Asphaltic  .      (p)    Wilkinson   and 

surcbinal ' jjgg    I 


FASB 

Peat ;    Apparatus  for  Preparing  for  Use  as  Fuel.    (P) 

Spooner jgg 

Appanitus  for  Produeing  Half-Stua  from .    (P)  Baser    272 

Blocks ;  Manufacture  of  - —  : 

in  Milne 330 

(P)  Hartmann.  G 330 

Briquettes;  Analysis  of i065 

Briquettes;  Manufacture  of : 

(P)  Helbing 851 

By  Electric  Power 1965 

In  Germany.    (T.R.I ]'    7,30 

Calorific  Pover  of .     (Anderss.jii  and  Dillner) .'..'    459 

Conversion  of  into  Fuel.    (P)  Green  and  Martin 851 

Determining  the  Value  of .    (Bersch) 1445 

Develop-uenf  ill  Ontario .    (T.K.) .'  1309 

For  Briquettes;  Treatment  of .    (Kroiipa) 395 

Furnaces  for  I 'oking  .     (P)Boult.     From  Ziegler 1127 

Preparation  of  Bog a.s  Fuel.    ( P)  Charon 1270 

Press  for .    (P)  Milne 1227 

Production  of  Gas  from .    ( P)  Jlcriilield  and  Checklev  1021 

Production  of  in  Fnince.     (T.R.) '     879 

Rapid  Analysis  of  Light  and  Dark .     ( Bornti-ager) 75 

Syrup  from  Light-coloured  ;    Composition  of .     (  Born- 

I  trager) 265 

I  -Gas  for  Steel-making  in  Sweden.    (T.H.) 1420 

-Fibre  Pulp;  Manufacture  of -.    (P)Kalniann 422 

Pectic  Fermentation.    (Goyaud) 1353 

Pentane   Burner ;    Standard  prescribed  bv  London  Gas 

Relerees.    (Clowes) 31s 

Pentosan  Determination  Method :   Application  of .     (Kru- 

ber,  Rimbach.  a'd  Tollens) s75 

Pentosans;    Determination  of .     (Krober,  Rimbacl',  and 

lolleus) 875 

Pentoses;    Determination   of   .     (Krober,  Rimbach,  and 

Tollens) ^^5, 

Pepper  ;  Analysis  of  Kissi  .     (Jiarille) '.','..'  984 

New;  from  West  Africa  .    (T.R.) 1355 

Peppermint  Oil  and  Crystals  in  Japan.     (T.R.) 373 

Oil.    See  under  Oils. 

Plants;  InHuence  of  Salt  on .    (Charabot  and  Hubert)  561 

Plants;  [nducnce  of  Sediuni  Nitrate  on  .     (Charabot 

and  Hebert) 95^ 

Perelilorate  in  Saltpetre :  Determination  of .    (Dupr«) . . .    ,^2."; 

Perchlorutes  ;  Electrolytic  Uanufacture  of .    (P)  Lederlin   ;!46. 

ElectroI.vtic  Production  of .    (P)  Corbin 970 

Perchloric  and  Periodic  Acids .    (Astruc  and  Murco) 1352 

Pe^fumer^• ;  E.sscntial  Oils  in .  Deter.nination  of.   (Mann)    794 

Imports  of  into  Naples.    (T.R.) 1117 

Markets  of  Europe.     (T.R.) 882 

Perfumes;    Extraction  of ,  and  .\pparatns  therefor.    (P) 

Douillet (    7JJ 

Lecture  on  .    Dupont '..'.'.'.".'.!!!!'.'.".!.!".  1245 

Periodates;  Preparation  of .    (Roques  anil  Gerngross) 1138 

Periodic  Acid;     Preparation    of   Free  by   Electrolysis. 

(Muller  and  Friedberger) 1142 

Research  on .    (Astruc  and  Murco) .'.'.'.'  1332 

Peroxides;    Function  of  in  Chemistry  of    Living  Cells. 

(Chodat  and  Bach) '. isgi 

Organic  ;  Production  of  .     (P)  Page "l37, 1348 

Peroxide  Preparations  ;    Manufacture  of .    (P)  AVolffen- 

stein 5  J 

Persia  ;  Imports  of  Candles  and  Soap  into .    (T.E.) 

Oil-Lands  Concession  in .    (T.R.) 

Search  for  Petroleum  in .    (T.R.) .'..'!.'!.'!.'.! 

Persulphates  ;  Determination  of  .    (Peters  and  Moody) 

DeterminHtioTi  of  Alkali .     (Allard) 

Electrolytic  Production  of .    (Mullerand  Friedberger) 

Quantitative  Separations  by  Means  of .   (Ditlricli  and 

Hassel) J414 

Useof as  Photographic  Reagents.     (Marshall) 723 

Use  of in  Anal} sis.    (I)akin) 343 

Persulphiiric  Acid  and  its  Salts;  Action  of  Colloidal  Platinum 

upon .    (Price) 343 

.\s  a  Photoaraphic  Reducer ,*    939 

luvestigTtion  of .    ( Armstrong  and  Lowry)  !!!!!!!!.!    913 

Peru  ;  .\lcohol  Production  of .    (T.R.) 882 

Borate  of  Lime  in  .     (T.R.) '.'..'. 935 

(;oca  Exports  of  Salaverry, .    (T.R.) !.".'!!!"    940 

Coca  Leaves  from  Perenii. .    (T.R.) !.  '  1005 

Exhibition    of    Apparatus  for    Use   of  Alcohol  jii '. 

(T.  R.) (-in 

Sugar  in .    (T.R.) .'■.■.■.■,■.■  1115 

Petitgrain  Oil.    See  under  Oils. 

Petroleum.     (Class  III.)....  35,  109,  Ifit,  246,  3.35.  .398.  466,540.607, 
696.  765,  863.  9119,  964,  11122,  I11711  11''9' 
1180,  1-22S,  1271.  13-.'6,  1390,  144«,  1527 
(ilelinsky) 166 


1311 
569 
198 
140 
140 
506 


Aromatic  Hydrocarbons  from 

Beaumont ;  Free  Sulphur  in : 

( Richardson  and  Wallace) 

(Thiele) 

Beaumont;  Tests  of .  as  Fuel.    (Denton)  '.'". 

Composition  of .    ( Maliery) .'.'..".'.'.'" 

Crude from  Fergana, Turkestan,    (i;iia'rits'cYikow)'...    

Deposit  of inCuba.     (T,R.) 500 

Deposits  of  Mexico .    (T.R.) '.'.." 1257 

Diatom  Wax  and  its  Connection  with .    (Kraemeraii'd 

»*P'>l<er) 5^0 


31li 
1271 

S26 
1271 

69» 
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PASB 

Petroleum — con '. 

Discovery  of in  Kansas.    (T.R.) 370 

Uiscoverv  of in  South  Australia.    (T.R.) 1160 

Fractional  Distillation  of  .    (P)  I.kU 1129 

From  Cuba:  Characteristics  of .     (Stokes) Ml 

From  Grosnv ;   Characteristics  and  Constituents  of  . 

(Charitschkow) 964 

Galician;   Investieation  of  .    (Zaloziecki  and  Frasch)    835 

Gas.    See  under  Gas,  (ii\-. 

In  California  ;    Uses  of  —  .    (T.R.) 1000 

In  Germany.    (T  B.) 1256 

InRoumnnia;  Production  of .    (T.R.) 1160 

InTrmulad.    (T.R.) 116" 

Industry  in  Austria.     (T.R.)  1120 

Industry  in  New  Krunswick.    ('J'.R. I 1310 

Influence  of  Water  present  on   Flash-Point,  &c.,  of  . 

( JIatuschek ) 909 

Italian  ;  Kxamination  of .     ( Halbiano) 1229 

Japanese  Industry  in  —  during  191)2.     (Ragosme) 1J28 

Oil:  AppanitMs  for  Raising .    (Stirling) l-.i2S 

Oil  Field  of  Beaumont.  Texas.    (Hill)  1228,1326 

Output  in  liurnia.  India.     (T.U.I 437 

Proliable  Existence  of in  Mexico.    (T.R.)  880 

Pi-oductitm  and  Imports  of  Java.     (T.R)   1110 

Production  in  the  United  .States.    (  I'.R.) 1110 

Production  of  Crude in  Germany.     (T.R.)   508 

Production  of in  Japiii.     (T.R.) 5f!9 

Production  of in  N.W.  Germany.    (Sachse)  0i9 

Prospecting  in  Mexico.    (T.R.) 370 

Refining  of — -  at  Grosnv.  Russia.    (T.R.) 731 

Residues:  Determination  of  Paraffin  in .   (Richardson)    690 

Search  for in  Persia.     (T.R.)  198 

Spirit;  Sumatra .    (Flachs) 1022 

Sulphur   Content   of    Commercial    .       (Lecocq    and 

Vandcrvoort )  1180 

Synthesis  of  Varieties  of .    (Sabatier  and  Senderens),.    853 

Theorv  of  Formation  of .     (Moissau) 335 

Trade  of  Russia.    (T.R.) 730 

""U'hite  Spirit  "  used  for  Adulteniting  Tnrjientine.    (An- 

douard) 366 

See  also  unitcv  Asphalt,  Bitumen,  Oils,  Naphtha,  Paraffin, 

and  Kerosine. 

Pharmaceutical  Compounds  :  Manufacture  of : 

(P)  Xewton.    From  The  Farbenfabr.vorm.  P.  Raver 

and  Co 1153, 1410, 1468 

.Specialities:  Importation  of  • into  Turkey.    (T.R.)...    202 

Phase  Rule  and  Establishment  of  Equilibrium  in  Solid  Alloys. 

(Rose) 63 

Phenanthrcne.  9'.Vmino-10-hydrosy .    See  under  Dyestulfs. 

Phenazin,  2.3.Dihydroxy .    See  under  DyestulTs,  Azine. 

Phenazone,   Sodium    Salicylate,  and    Magnesium    Sulphate; 

Interaction  between .    (Woolcock) 422 

Phenetidine.    Acetsalicyl •:    Jlanufacturo    of    — .      (P) 

Summers 1154 

Phenetol-carbaraide.    See  under  Dulcine. 

Phenol ;  .Vction  of on  Alcoholic  Fermentation.    (Knoesel)    785 

Derivatives.    See  under  Dyestuffs. 

Sulphonic  .\cid, p-chlor-o .    See  under  DyestufTs. 

Phenols;  Formaldehyde  as  a  Reagent  for .    (Endemann),.      74 

From  Shale  Oil.     (Gray) 845 

lodo-Derivatives  of :  Preparation  of .    (Richard) 423 

Nitroso-,  and  o-Xitrosophenol.    See  under  Dyestuffs. 
Pseudo   from    Salicylaldehyde   and  Salicylic   Acid. 

(Auwers  and  Hubcr) 285 

Rendering Soluble.    (P)  Aktienges.    fiir  Theer-  und 

Erdol-ludustrie 63 

Phenolphthalein    as   an  Indicator  for  Free   Alkali  in    Soap. 

(SchmatoHa) 1557 

Disinfectant    and  Purgative  Preparations  of    .    (P) 

Von  Vamosey 1154 

In  Alcoholic  Solution:  Titrations  with .    (Hirsch)  ...  1298 

Phenolphthalin  as  a  Reagent  for  Oxidising  Ferments.   (Kastle 

and  Shedd)  280 

Phenolsulplionic  Acid ;  Chloroamino  — ■-.  See  under  Dye- 
stufTs. 

Phenylacetylene  and  Diazoacetic  Ethyl  Estei*.    (Buchner  and 

Lehirann)  247 

Sec  under  DyestulIS. 

Phenylamine,     p-AminO'tolyl-p-hydroxy    .        See   under 

Dyestuffs. 

Phenylcarbinol,   Tetramethyldiamido-di  :    Condensation 

Products  of ,     (Guyot  and  Granderye) 466 

Phenyldimethylpyrazolone:  Compounds  of  with  Cam- 
phoric Acid.  (P)  Imray.  From  The  Farb.  vorm. 
Meister,  Lucius  und  Bruning 67 

Phenylenediamine,4.I.3-Nitro .    (P)  Actienges. f ur  Anilin 

Fab 402 

Phenylglycine  ;  Manufacture  of .    (P)  Hentschel  1554 

Phenylglycine-t*.carboxylic  Acid.    See  under  Dyestulfs. 
Phenylgj-cocoll,  ,\cetyl-c-rarboxyUcacid.    See  ;/ ?/(/fr  Dyestuffs. 

Phonograph-Records:  Coating  of .    (P)  Edison 1541 

Phosphates ;  Action  of  Hydrogen  Peroxide  on .  (Petrenko)    645 

And  Fertdisers  in  Russia.    (T.R.) 1,^11 

AtBayonne.    (T.R.)  938 

Deposits  of in  the  Somine,  France.     (T.R.) 733 

Gasometric  Method  for  Determining .    (Riegler) 73 

In  Natural  Waters  ;  Significance  of -.    (Woodman)  . . .  1242 


FIOI 

Phosphates— cr'ji^. 

In  Porto  Rico.    (T.R.) 1164 

Industry  in  Algeria.     (T.R.)  1207 

Making  Water-Soluhle .     (P)  Cheeseman 265 

Manufacture  of at  Charleston.    (T.R.) 652 

Market  for in  Spain.     (T.R.) 372 

Natural :  Rendering  the  Phosphoric  Acid  in Soluble 

in  Citric  Acid.    (P)  Iloyermann 1146 

Natural :  Treatment  of .    (P)  Cheeseman 26& 

Of   Florida   and   Polynesia  ;    Competition  between  . 

(T.R.) 147» 

Of  Rubidium  and  C<T?siuni ;  Properties  of .    (VouBerg)    116 

On  Ocean  Island.    (T.R.)  201 

Phosphorcicence  of  Sulphides  of  the  Alkaline  Earths.    (De 

Visser) CC5 

Phosphoric  Acid  and  Ammonia  in  the  Beetroot ;   Relation 

between .     (Pellet) 628 

Behaviour  of  Lead  .\n0(les  in  .    ( Fischer) 978 

Citric-Soluble,  in  Ground   Thomas  Slag  ;    DeterminatioD 

of .    (Neubauer) 1415 

Determination  of .     (Baxter) 1351 

DetermiimfionofCitrate-Insoluble .    (Harris) 427 

In  Organic  Sulistanees  ;  Determination  of .  (Rieger)  277,  603 

Per  100  of  Sugar  in  Sugar  Cane  and  Beetroot.    (Pellet)  . . .    628 

Productionof .    (P)  Hatniaker 1533 

Rendering available.    (Baskerville) l.'ilO 

Solvent  Power  of .    (Byrom) 214 

Phosphorous  Acid  :  Estenfication  of (Carre) 65 

Acid;  lodometry  of .    (Rupp  and  Finck) 1473 

Phosphorus  :   Detection  of in  Cases  of  Poisoning.    (AUes- 

andri) 640 

In  Iron  ;  Rapid  Determination  of .    (Ramorire) 641 

In  Ironworks' Products:  Determination  of .    (Antony)      71 

In  Presence  of  .\lcohol ;  the  Mitscherlich  Test  for . 

(Habernmnn  and  Oesterreicher) 189 

In    Sliot   or  Chilled  Iron :   Ellect  of  Annealing  on  De- 
termination of .    (Manby) 87» 

Industry  of  Lvnns.  France.    (T.R.) 1311 

Research  on  Red .     (Schenek) 368 

Separation  of in  the  Martin  Furnace.    (Ramorine). . .  1233 

Phosphorus  Sesquisulphide  ;  Behaviour  of with  Mitscher- 

lich'sTot.    (Clayton) 10« 

Suboxide ;  Preparation  o' .    (Bro\ynine) 68 

Trihalides  :  lodometry  of .    (Rupp  and  Finck) 147» 

Photo-Chemical  Reactions.    (Goldberg) 1095 

Photo-Etching,  and  Preparing  Surfaces  for  same.    (P)  Thibodo 

and  l'eekiiii>augh 1165 

Photographic  Action  ;  the  Sti-ain  Theory  of .    (Bose) 988 

Blue-Printing  ■\nparatus.     (P)  Whincry 1349 

Blue-Print  Paper ;  Duty  on .    (T.R.) 84 

Chemicals  ;    Progress    in    Preparation   and  Use  of  . 

(Ederand  Valenta)  1348 

Decoration;  Vitrifiable .    (P)  Crabtree  and  Mason...  1245 

Developers  : 

(P)  Damgaard 165* 

(P)  Eichengnin 1349 

(P)  Newton.     From  The  Farb.  vorm.  F.  Bayer  and 

Co 723,  872,  878 

(P)  Society  des  Produits  F.  Bayer  and  Co 68 

Developer:  Amido-Oxybeiizyl  Compound  as  a  .    (P) 

IDicliengriin  and  Deraeler 639 

Developer:  "Diphenyl  "  as  a ,     (Graves) 638 

Developers  lor  Incorrect  Exposure.    (Luppo-Cramer) 365 

Developer  for  Silver  Chloride  Gelatin.    (P)  Liesegang....    137 

Developers :  Action  of  Oxidation  Products  of .    ( Liippo- 

Cramer) 365 

Developers,  Paramol ;  Examination  of  .    (Jahr) 188 

Develo])or  Stable  m  the  Dry  State.    (P)  Abel.    From  The 

-Actienges.  fur  Anilin  Fab 365,  872 

Fabric,  and  Preparation  of  same.    (P)  (irenier 873 

Film ;  Casein .    ( P)  Buss 1156 

Films;  Developing, Fixing, and  Toning .    (P)  Haddon. 

From  Eisner  and  Latta 276 

Films:  Gelatin .    (P)  Boult.    From  Freelandt 1097 

Films  ;  Manufacture  of  Celluloid-like  Substances  for . 

Newton.    From  The  Farben.  vorm.  F.  Bayer  and  Co.. .  1469 

Films :    Preparation  of .     (P)  Soc.  Anon.    F.  Bayer 

and  Co 87$ 

Fixing  Bath.     (P)  Bayer  and  Co 1554 

Flash-light  Lamp.     (P)Zweck 497 

Half-Tones  in  Printing  and  Lithography.    (P)  Vilini  and 

Hauser 1296 

Image  ;  Constitution  of  the  Latent .    (Liippo-Cramer)     138 

Image  intensified  with  Mercury  and  Sodium    Sulphite. 

( Hauberisser ) 638 

Image;  Luppo  Cramer's  Experiments  on  the  Latent  .    189 

Images  ;  Production  of .    (P)  Korn 98» 

Image  ;  Reversal  of  the .    (Wilbert) 038 

Intensification  :  Mercurial .    (Chestermun) 72S 

Paper.    ( P)  La  Soc.  Derepas  Frftres 1296 

Paper,  Blue- Print ;  Duty  on .    (T.R.) 84 

Paper;  Manufacture    of    in  Alsace.     (Wehrlin   and 

others) 1038 

Papers ;     Toning     Bromide   and    Chloro-Bromide   . 

( Baker) 1195 

Printing  Paper : 

(P)  Berges 139 

(P)  Buss 139 

Pictures  ;  Development  of : 

(P)  Eichengrun  and  Demeler 87S 

(P)  Newton.      From   The    Farbcnfabriken    vorm. 
F.  Bayer  and  Co 872 
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Photographic— coni. 

Pictures;    I'rinting   Surfaces    for   .     (Vj  lluck    and 

Fischer 1S54 

Pictures  ;  Production  of  Coloured .    ( P)  Kuny 365 

Plates  and  Films;  Devices  for  Testing .    (P)  Shepherd 

and  Jones 497 

Plates  and  Papers.    (P)  Buss 130 

Plates:  Apphciition  of  Colours  to .    (P)  Pcrrin 113.1 

Plates ;  Development  ol' in  Daylight.    |P)  Ludwin...    63'J 

Plates  for  Ink  impressions.     (P)   tleuriot C8 

Plates  tor  Bichromated  Gelatin  Processes.      (P)  Leuehter  IWl 
Plate  tor  Eeproducincr  Ink  Impressions,    (P)  Henriot....  1154, 

Plates  ;  Obscure  Causes  of  Futi^iness 189 

Plates  or    Papers;    Manufacture  of  .      (P)  Xewton. 

From  Farlieufabriken  vorm.  F.  Bayer  and  Co 1411 

Plates;  Preparation  of .     (P)  AhrleandThcMelalline 

Flatten  Ges 1038 

Plates ;  Preparation  of  Gelatine-Bromide ,  seiisilive  to 

Red.     (Bnrbank) 1215 

Plates ;  Reducer  for  Over-Exposed — -.    (P)  Krie^er....  1554 

Printing  Emulsions  ;  Silver  Chloride .     (P)  Luttke...     425 

PrintinK  Papers.     (P)Berpes 139 

Printing  ;  Surfaces  for .     (P)  DuHek 365 

Prints;  Aiparatus  tor  Producing by  .\rtificial  Light. 

(P)  Varry 889 

Prints ;  Fadinc  of  Silver^Chloride-Cilrate .    (Lumiere 

and  Sevewptz) 1469 

Prints  ;()btainmento.' .  (P)  Abel.  From  The  Actiengcs. 

furAnilin  Fab 366 

Prints,  Polychromatic .     ( P)  Vathis 1412 

Prints ;  Production  of  Multicoloured ■.    (P)  Vathis...    723 

"Reducer";  Ammonium  Persulphate 791 

Reducer   for   Over-exposed    Photogriphic    Plates.      (P) 

Krieger 1554 

Reproduction  of  Plastic  Subjects.    (P)  Baese 1469 

Roll-rdms  ;    Coverinsrs    for   • — -,     (P)   Abel.    From    The 

ActieitM^es.  fur  Anilin  Fab , 1195 

Sensitised  Material,  and  Manufacture  of  same.    (P)  Mies 

and  Cobenzl 1554 

Sensitisers  for  Gelatino-Bromidc.     (Valenia) 638 

Silver  Images  bleached  bv  Corrosive  Sublimate :  Blackening 

of by  Sodium  Sulphite  Sohition,    (Valentai  1469 

Tone    Printing    Plates;     Manufacture    of    .      (P) 

Schreilier 1469 

Toning  Baths.    (Xovak)  276 

Photographs ;  Application  of  Metallic  Coating  to .    (P) 

Abrle  and  others 239 

Colour  Filters  foi' Taking  -.     (PI    Bauermeisler 1038 

Colour;  Production  of .    (P)  Boult,    From  The  Miley 

Colour  Photograph  Co 1411 

Enamellcil  Polychrome •,     (P)  Pcrrin 1245 

Flashlii.'ht ;  Apparatus  for  Producing .     (F)  Nichols..  1245 

In  N;itur:il  Colours;  Production  of .    (P)  Szczepanik   1097 

Platinotypes  (Sepia)  by  Cold  Development,    (von  Hiibl).      68 

Toning  ' with     Lead     Thionates.      (LumiCre    ami 

Se.vewetz) 14G9 

Photography.    (Class  XXI.) 68, 1S7, 188.  275,  305,  424.  197,  561, 

638,  723,  791,  872,  926,988,  1038,  1097,  1154.  1193,  1245, 
1296,  134S,  1469,  1654 
Albuminised  Paper   Printing  ;    Es.sentials  of  Success  in 

.     (Harris) 188 

Applied    to    Engraving    Rollers    for    Calico  -  Printing. 

(D6pierre) 47 

Baths  for  use  in ,    (P)  Iltz 561 

Blue-Print  and  Black-Print   Papers  for  ,  and  their 

Preparation.    (Cohn) 582 

Collodio-Chloride  Paper  for  Platinum  Toning 366 

Colour .     I  Worel ) 1097 

Flashlight  Cartridge  for .    (P)  Krebs,    From"Photo- 

cliemische  I'abrik  Helios" 1348 

Fhishlight  Machine  for .    (P)  Bigclow B39 

Lumiere  Process  of  Colour 275 

Mercuric  Thioc.vanate  ;  Intensification  with .    (Hau- 

berrisser) 424 

Printing    t)ut    Process  :    Theory   of    the    .     (Liippo- 

Cramer) 138 

Production  of  Flash  Lights  for  .    ( P)  Xewton.    From 

Farb.  vorm.  F.  Bayer  and  Co 792 

Progress  in .    iGrangerl 988 

Sepia  Platinum  Paper,  with    Cold   Development,     (von 

Hiibl) 138 

Solarisation-like  Phenomena  in .     (Liippo-Cramer)  ...  1411 

Theory  of  the  Com  billed  Toning  and  Fixing  Bath.  (Lumiere 

and  Seyewetz)  ,',61 

Use  of  Acetone  Sulphite  in .    (Weinti-aub)  1154 

Phototometer;  X'cw .    (P)  Carter 3;)4 

New  Table   —   Prescribed    by  London  Gas  Referees. 

(Clowes! 313 

Phototropy  ;  Investigations  on .     I  Biltz) 1348 

Phthaleines.    Sfe  H;i(/er  DyestulTs. 

Phthalic  Acid ;  Slanufncture  of : 

(P)  Bischler 9SS 

(P)  F'abrique  Baloiso  de  Produits  Cheuiiques 137 

Phytosterol    in  Fats  ;  Quantitative    Determination   of  . 

(Ritter) 643 

And  Cholesterol  in  Mixtures:  Sepai-ation  of  .    (Mai*- 

cussou ) 725 

Pickling  and  Swillinir  Apparatus,    (Pi  Phillips 1235 

Metals;  Utilising  Waste  Pimlucts  from    -    .    (Peyion)..    976 

-Litiuids  ;  ElTect  of on  Sewase  Treatment.    (Kddy)..    534 

Picramic  Acid.    See  under  Dj'estulTs. 

Manufacture  of .    (P)  WengholTer 68 

Solubility  of .    ( Findlay) 1043 


P.tfiE 

Pig-Iron.    See  under  Iron. 

Pigments.     (Class  XIII.) 56.  127,  178,263.355,414,487,653. 

625,  712,  782,  865,  918,  981,  1032, 10S4, 1145.  11S8. 1238. 1285, 

1337,  1403,  1460,  1643 

Pigments,  and  Manufacture  thereof,    (P)  Jacobs 263 

Couiiiosition  for  Use  as  a  White .     (P)  Mills.    From 

'i'hc  International  Chemical  Co 356 

ComiKHitiou  of  .     (Toeh) 102,452 

Ferric  Oxide  Stained  with  various    Dyestults.    (P) 

Smiih 1238 

Fixing with  Oily  Compounds,  ic.    (P)  Societe  Eng- 

lische  AVollenwaaren-Manufaktur 704 

From  Ferious  Liquors  ;  Production  of  - — .      (P)  Rainage    268 

Iron  Oxide  for  use  as  .     (P)  Rock 178 

Manufacture  or  Composite .     (P)  Thilmany 56 

Metallic;  Manufacture  of .     (P)  Charher 1285 

Printing  Tissues  with .     (?)  Lilienfeld  771 

Production  of  Black  and  Dark  Carbonaceous  .     (P) 

Ogilvie 1460 

"White from  Barium  Sulphate.    (P)  Vreeland 263,264 

White,  from  Zinc;  Manufacture  of  .    (P)  Lc-nes  and 

Holden 555 

White  Sulphate  of  Lead .    (P)  Hannay 356 

See  also  under  Paints. 

Pilocarpine:  Preparation  of .    (Pinner  and  Schwarz) 272 

Pineapple  Beverage.    (P)  Perida 634 

BromiliuR  from ;  Propert  ies  of 1847 

Pinene ;  Action  of  Crystallised  .\rsenic  .\cid  on  (Gen- 

vresse) 424 

Derivatives  of .    (Tilden  and  Burrows) 1087 

Derivatives;   Production  of  .    (P)  Mills.    From  The 

Ampere  Electro  Chem.  Co.    (P) 722 

La;vo-.    (Balbiano  and  Paolini) 1298 

Pine-Xeedle  Oil.    See  under  Oils. 

Pipes ;  Treatment  of ,  and  Apparatus  therefor.    ( P)  Tork- 

ington.    F'rom  Knight 1397 

Pitch;  Boiler  for  — .     (P)  Boult.    From  Baumann 1139 

Causes  of  Greyness  in  Cask  Brewers" .     (  Wrana) 868 

Imports  of into  Dantzig,  Germauv.    (T.R.) 1202 

Imports  of  La  Rochelle.    (T.R.) 93t 

Trade  of  Hamburg.     (T.R.  ) 1045 

Plant.  General.     (Class  I .) 32, 107,  243,  326,  .394,  458,  538,  596. 

•       B93.  760, 850,  9U4,  959,  1019,  11164,  1123,  1177, 1224,  1267. 

1322,  1386.  1444.  1323 

Plants  ;   Amino- Acids  as  Foods  for  the  Lower  .     (Em- 

merling) 996 

Aromatic  ;  Production;ot  Wood-Charcoal  from  .    (P) 

Rubauds 1466 

Oyanogenesis  in .    (Dunstan  and  Henry) 996 

EsteriHcation  in .     (Charabot  and  Heliert) 136 

For  Dyeing,  in  Annam.    (T.R.  I 370 

.Simultaneous  Occurrence  of  Araban  and  X.vlan  in  . 

(Browne  and  Tollens)    728 

Sulphur  in ;  Determination  of.    (Fi-apps) 642 

Plaster;  Composition  tor  Use  as .    (P)  Ochs 1079 

Composition  of  Fire-proof  .    (P)  Harris  and  Barrick 

1233,  12,33 

Elastic .    (P)  Carter 550 

For  Walls  and  Ceiliniis;  Elastic- .     (P)  Carter 237 

Plaster-of-Paris  ;  Indurating .    (P)  Broodsny 70S 

Treatment  of  .    (P)  Hiiidshaw 1079 

See  (ds'\  uud(-r  Gypsum,  Calcium  Sulphate,  inul  Sulphate 
of  Lime. 

Plastics;  Apiiaratus  for  Mixing .    (P)  Pearce 204 

Plastic  Articles ;  Production  of .    (P)  Loftier 1338 

Compositions;  Apparatus  for  Mixing  —  .    (P)  Pearce...  1188 
Composition   for    Woodwork,   Walls,  \c.     (P)    Clausen- 

Kaas 707 

Compositions;   .\pparatus  for  Slannfacture  of  .    (P) 

Boult.    From  Lehmann -487 

Compound,  and  Manufacture  of  same.    (P)  Randolph.   762,916 

Compounds  ;  Production  of .    (P)  Luft 1083 

Materials ;  Apparatus  for  Moulding .    (P)  Borrowe 

and  Lumley 348 

Plates:    Apparatus   for   Treating  and    Tinning   .      (P) 

Phillips 1235 

For    Lithographic   Printing;    Preparation  of .     (P) 

Strecker  1133 

For  Photography.    See  under  Photo:rraphic. 
Plate-Cooling  Ap))aratus;  Theory  and  Practice  of  Parohek's 

.     (Sch:irller) 14-U 

Platin-iridium  as  a  Material  for  Anodes.    (Focrsti-r) -484 

Platinum;  Action  of  Colloidal on  Persulphuric  Acid  and 

itsSalts.     (Price)    343 

And  its  Associated  Metals  :  Xotes  on .    (Kemp) 709 

Couiposilion  of  Brittle .    (Hartley) 34;» 

Deposition   of   on   Aluminium  Apparatus.    (Ciawa- 

iowski) 1472 

Deposits  of  New  South  Wales.     (T.R.) 800 

Uelection  of .     (Leidieaiid  tjuinnessen) 499 

Discovery  of in  Wyoming.    (T.R.) 200,  370 

Group:  Disintegration  and  Recry8tallisati(tn  of  Metals  of 

the .    (Holburn  and  Henning) I3;!2 

In  the  Cauca,  Colombia.     (T.K,)  510 

In  the  Urals.    (T.R.)  510 

Metals:  Identihcition  of .    (Leidin  and  Quennessenl      640 

Micro-crvstalliue  Structure  of.    ( Andrews) 531 

MiniuK  in  British  Columbia.    (T.R.) 799 

Occurrence  of in  British  Columl.'ia.    (T.R) 146 

Ores  of  Wyoming 709 
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Platinum— coH^. 

Process  ;  Vse  of  Glycerin  in  the .    (Rapp) 68 

EecrystalUsatiou  of .    (Ros*nhain) 1048    ; 

Pluss ;  lJan)?cr  of  Infection  from  Wooden .    (Lindner)...    868 

Plumbafto  Mining  in  Ceylon.    (T.E.) 80 

Mining  ill  Travancore.    (T.R.I 80 

Poison,  Arrow  from  German  East  Afrira.    (Briefer  and 

UiesseUiorst) 1094  | 

Poisons;  Ordinance  .>n in  Ceylon.    (T.R.) '-U 

Polish  for  leather.  Linoleum,  ^ic.    (P)  Lorenz 414  | 

Polygonum  Persicaria  ;  Characteristics  of .    (Hurst) 64   i 

Polyhalogen  Compounds  of  the  Alkaline  Eaiths.    (Meyer)...    720  | 

Porcelain,  Glazes  for ;  Analysis  of .    (de  Luyniesi 4M 

Iron  Spots  in 174 

See  atsLi  under  Cliina,  Pottery,  and  Ceramics. 
Portland  Cement.    See  under  Cement. 

Porto  Rico  :  Phosphates  in .    (T.R.) 1164 

Portugal :  Ai'senic  Production  in .    (T.K.) 50!"  i 

Mineral  txiwrts  of .    (T.R.) 51» 

OliveOilfrom .     (T.R.) 610 

Potash,  Caustic : 

Klectrolvsis  of  Molten .    (Le  Blanc  and  Erode)..  ISS.-i,  1401 

Imports'of by  Messina. Sicily.    (T.E.) 1206 

in  Hamburg.    (T.R.) 1046 

Industn-;    Disposal   of    Waste  Liquors  from    the  . 

(PrzibvUa) 251 

Industry  of  Germanv.    (T.R.)    1046, 1310 

Salts  Industry  in  Germany.    (T.R.) 1161 

See  also  uitth  r  Alkali. 

Potassium  .\mmonium  Chromate.    (Pretzl) 633 

Carbonate  in  New  Zealand  Duty  Free.    (T.R.) 570 

Chlorate  ;  Explosion  of by  Heat.    (Duprc)  217 

Cyanate;  Production  of .    (P)  Zuckschwerdt 1278 

Cyanide  and  Cuprous  Sulpho-Cyanide  ;  Interaction  of . 

(Itzig) 286 

Cvanide  ;  Composition  of  Commercial .    (Moore) 392 

Cyanide ;  Poisoning  by .    (T.R.)  935 

Cyanide  ;  Production  of  Anhydrous .    (P)  T' ompson. 

From  Chem.  Fab.  Yorm.  Vorster  and  Griineberg 2.13 

Cj-anide :  Purification  of  .    (P)  Johnson.    From  the 

Chem.  Fabrik  vorin.  Vorster  and  Griineberg 176 

Determination  of as  Pyrosulphate.    (Browning) 71 

Ferrocyanide  in  Spent    Gas-Punfying  Material.      (Bern- 

heilucr  and  Schiff)  500 

Ferrocyanide ;  Titration  of .    (Gmetzner) 426 

Hydride  ■.  Preparation  of .    (Moissan) 285 

Iodide  Solutions  and    Ozone  ;    Reactions    between  . 

(Garzai-olli-Thurnlach)  143 

Lactate :  Action  of in  forming  Molasses.    (Ilmer) 1189 

Magnesium  Carbonate  ;  Production  of .    (V)  Precht.     117 

JJitrate  Imports  of  Germany.    (T.R.) 1016 

Percarbouate  as  a  Substitute  lor  Hydrogen  Peroxide  in 

Analysis.    (Treadwell) 72 

Permanganate ;    Determination    of    Copper   with    . 

(Guess) 1247 

Permanganate  Solution  :  Standardisation  of .    (Thiele 

and  Deckert) 140 

Permanganate  ;  Titiation  of .    (Rust) 1473 

Persutphat"  and   f hosphorous  Acid ;   Reaction  between 

.    (Federlin) 1417 

Quantitative  Determination  or .    (Reichard) 140 

Sulphncyjtriide:  Double  Compounds  of  Bismuth  Sulpho- 

cyanide  with .     ( Vanino  and  Hauser) 66 

Thioc.vanate  as  an  Indicator  in  Reduction  of  Ferric  Oiide. 

(de  Koninck } 71 

Potaasium-Tungsten  Bronze,    (von  Knorre  and  Schafer) 1403 

Potato  Products  at  Hamburg.    (T.R.) 1050 

Spirit:  Production  of  Germany.    (T.R.) 613 

Potatoes ;  Manufacture  of  Flour  from  Sweet .    (P)  Straus    (".33 

Pottery.    (Class  VIII.) . .  .52. 117. 174,  255, 347,  408,  477.  549.  615.  700, 
773,  859,  911,  971, 1027,  1077,  1139,  11S3,  1232,  1278,  1.330, 1395, 

1454. 1534 

Biscuit  Bodies  fur .     (Hegemaun) 477, 859 

Fusible  Tell-tales  for  Use  in  Jlaking .    (Salt) 265 

Glazes :  Crimson .    (Jones) 1454 

Glaze  ;  Formation  of  Sediment  in .    (Heim) 1278 

Gazes;  Lead with  Golden- Yellow  Sheen.    (Thiriot)  .  1232 

Old  Egj'ptian  Ware  of  Unusual  Composition.    (Berthelot)  1139 

Photogniphic   Decoration   on    .      (P)    Crabtree  and 

Mason 1245 

Vaporous  ilethod  of  Glazing .    ( Rix ) 1454 

See  also  China.  Earthenware,  and  Porcelain. 

Powders :    Apparatus   for   Drying   .      (P)    Croizier  ard 

Thomine 1178 

Apparatus    for  Granulating   .      (P)  rs*ev,-ton.    From 

Latlin  and  Rand  Powder  Co 1155 

Apparatus  for  Packetinn  and  Filling .    (P)  Lary 1125 

Drying  Smokeless .    (P)  Gathmann 1097 

Explosive;    Manufacture  of  .    (P)  Lake.    Fi-om  The 

Eastern  Powder  Co 1S9 

Manufacture  of  Smokeless — .    (P)  Hengst 1155 

Manufacture  of  Smokeless in  Mexico.    (T.R.) 203 

Semi-smokeless .    (P)  Stire 366 

StabilityTests  for  Smokeless .     (Aspinwall) C87 

Praseodvminm  ;    Acid  and  Basic  Sulphates  of ■.      (Ma- 

tignon) 494 

Precipitates ;  Formation  of  Ditficiiltly  Soluble by  Electro- 
lysis.   (Le  Blanc  and  Binuschedler) 776 


Pi.aa 

Preserratives  ;    Manufacture  of  in  the  United  States. 

(T.R.) *'* 

President ;  Address  to  Annual  General  Meeting  by  the . . .    893 

Pi-ess  for  Beetroot  Slices.    (P)  Neumann 921 

For  Linoleum.    (P)  Scott .•• 625 

For  Oleaginous  Subst;inces.    (P)  Zodcrand  Hayne 4S7 

For  Wood-Pulp.    (P)  Hughes 3b» 

Presses ;  Swinging  Table  for  Hydraulic .    (P)  Wilkes  ....  1236 

Pressing  .\pparatus.    ( P)  Mcnzies 86' 

Pressure  Regulator  for  Vacuum  Distillations.    (Burstyn)  ....    840 

Prickly    Pear;    Alcoholic   Fermentation    of    Juice   of  . 

(Ulpianiaud  Sarcoli) 1-'' 

Priming  Caps  ;  Manufacture  of .    (P)  Tirmann 562 

Compositions  for  Detonators,  &c.    (P)  Bielefeldt 1246 

Primuline  and  Similar  Colours  ;  Developing  Diazotised . 

Red  ;  Dyeing  Reserve  Effects  on .    (Kayser) 770 

Printing  Apparatus  for  Carpets  and  Ma  ts.  ( P)  Lundeberg ...  4^1 
Apparatus  for  Carpets  and  Linoleums.  (P)  VVnghtson..  118S 
Apparatus  for  Textiles.     (P)  Calico  Printers'  Association 

and  Higginbotham »J' 

.Apparatus  for  Warp  Yarns.     (Pi  Schmidt 1132 

Colour  for  Lithographic  or  Metallographic  Printing.    (1) 

Adelsberger  and  Friedmaun ■  133< 

Dyestufis  on  Vegetable  Fibres.    (P)  Badische  Anilin  und 

Soda  Fabrik 342 

With  Sulphur  Dvestutfs  : 

(Fischer)  85, 

(P)  Voetter \^ll 

(P)  Weiss 103'' 

Proceedings  of  the  Twenty-First  Annual  Meeting 949 

Producer  Gas.    See  under  Gas. 

Projectiles  for  Illuminating  or  Signalling.    (P)  Boult.    From 

The  Marine  Torch  Co 139 

Hardening .    (P)  Hadtield 1296 

Production  of .    (Pi  Hadtield 4*0 

Production  of  Hardened  Steel  .    (P)Hadfield 410 

Protective  Coating  tor  Surgeons' Hands.    (P)  Efreni 1469 

Proteids;  Separation  of  from  Xon->'itrogenous  Bodies. 

(P)  Carstairs 15*9 

Protem  Bodies ;  Sulphur  in •.     (Osborne) 505 

Digestibililvof .    (Jolles)    • 13* 

Food  Preparations  from  Vegetable .    (Wintgen) 633 

Molecule ;  Basic  Character  of  the .    (Osborne)  ... ....    420 

Substances ;  .Vctioii  of  Nascent  Chlorine  on .    (thren- 

feld) •;■;,•-•■■    *^ 

Protopiiie;  Characteristics  of .    (Schlotterbeck  and  «ai- 

kins) -"* 

Prud'homme's  Aniline  Black  ;  ReserYes  on .    (Binder  and 

Frossard) '■'^S 

Prussian  Blue  in  Spent  Gas  purifying  Materials.    (Schwartz)    1249 

Blue  in  Spent  Oxide ;  Determination  of .    (Liihrig)  . .  1415 

Blue;  Productionof .    (Pi  Saner 1543 

Blue,  Soluble  in  AVater ;  Preparation  of  a .    (P)  Matu- 

scliek 365 

Blue;  .Solubilitv  of .    (Oyronbotf) 1337 

Blue;  Solubilitvof under  cert;nn Condiuons.   (Collig- 

nier) ." 1032 

Pseudo-Catalytic  Oxidation  Processes.    (Engler  and  Wlihler) .    257 
Pscudo-ionone  Compound  and  its  Transformations.    (P)  De 

Laire  and  Co 68 

Pseudocjmopterus  anisatus  Oil.    See  under  Oils. 
Pseudophenols    from    Salicylaldehyde    and    Salicylic   Acid. 

(Auwersand  Huber) 2S6 

Pseudosulphocyanogen;  Obtainment  of .    (Goldberg)....    110 

Pulp  and  Cellulose  in  Xorway .    (T.E.) 1166 

Apparatus  tor  Separating .    (P)  SIoLaughlin 1150 

Apparatus  for  Washing .    (P)  Hinzke 9S6 

Exports  of  Finland.  Russia.     (T.R.) 1'2S7 

Paper ;    Apparatus   for   Forming into   Sheets.    (1') 

Parker 870 

Paper:  Apparatus  for  Making .    (P)  Parker 494 

Paper ;  Apparatus  for  Purifying .     ( P)  Aberg 272 

Paper :  .^.pparatus  for  Screening : 

(P)  Sharpe 494 

(P)  Vroonian  and  Kirkknd 277, 1036 

(P)  Wh.te 493 

Paper ;  Bleachinir  of : 

(Ahlin) 718 

(P)  Long 986,1082 

Paper from  Crude  Plants.    (P)  Berget 6t 

Paper ;  Production  of in  Canada.    (T.R.) 34 

Paper-;   Utilising  Broom  for  JIanutacture  of  .    (P) 

Persichetti 1*67 

Peat-Fibre :  Jlanufacture  of .     (P)  Kalmann 422 

Reducine  Fibrous  Material  to .     (P)  Lee 1092 

Wood- aiid  Paper- in  Maine.  United  States.     (T.R.)   514 

Wood-;  Apparatus  for  Separating  Chips  in  Manufacture 

of .    (P)  Burges 494 

Wood- :  Colour  Reaction  for : 

(Hertknrn) 1041 

(Kaiser)  725 

Wood- ;  Determination  of  Moisture  in .    (Hofmann)  .    502 

Wood- ;  Forming into  Sheets.    (P)  Hughes 362 

Wood- :  From  nothenburg,  Sweden.     (T.E.) 1208 

Wood- ;  Moisture  Tests  of .    ( Lester) 330 

Wood- ;  Press  for .    (P)  Hughes 362 

Wood :    Sampling   and    Estimating   Moisture     of   . 

(Thorner) 641 
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Pulplni;  Mivcliinp.    (P)  Wurster 271 

Piilp-Bcatiiij?  Engine.    (P)  Jones  635 

Pulp-Board  niakiiiK  Machine.    (P)  Atwood 788 

Pulp-RefininK  Entitle.    (P)  (Jlark G3S 

Pulp-Screen.    (P)  Moore f>!B 

Cenlrilu;^al .    (P)  Barker  and  Sheolin  !iG2 

Pulverising  Apparatus.    (P)  Steuart  804 

See  a/so  under  Crushing  and  Grinding. 

Pumice  Stone  at  Leghorn.    (T.R.) 835 

Pumps  ;  Automatic  (".as .     (P)  Rulf 539 

For  Compressing  Gases  or  Vapours.     (P)  ^lurray 326 

For  Handling  Heavy  Oils.    (P)  Sterrett (',26 

Vacuum .    (P)  Verschoore  905 

Puncture-proof  Strips  of  Elastic  Material.    (P)  Belledin 1189 

Purgative  Prepamtion.    (P)  Von  Vamoscy Il5-i 

Pyknometer.    (Leimbach) 1557 

Pyrazole  Derivatives.    See  under  Dyestufls. 

Pyrazolone-3-acetic  .\cid  ;  Preparation  of .    (IIufTerath)..      06 

Pyrazolone;  Phenyldiniethyl.   and    Dimethylamidodimethyl- 

phenyl-.  Compoutids  of with  Camphoric  Acid  ....      G7 

Pyrazolonejjhenyldiniethylsalicylate ;     Preparation    of  . 

(Tei.) : 273 

Pyrites  at  liavonne.    (T.R.)  938 

In  the  United  States.     (T.R.)    1201 

Sulphur  in ,  Determination  of.     (Reitlinger) 1298 

Pyrogenetic  Contact  Reactions  of  Orpinic  Compounds.    II. 

(Ipatiew) 567, 667 

Pyrometer:   Recording  Apparatus  for  Roberts  Austen  Elec- 

tricfil.    (Lewis) 844 

Pyrometers;  Gas .    (P)    Hatfield 326 

Pyronine,  Tliio .    See  under  Dyestuffs. 

PjTOphosphoric  Acid  :  Acidity  of .    (Giran)  969 

Pyrotechnic  Compound : 

(P)  Delgranile 366 

(P)  Eichengrim  13i9 

Pyrosylin  Compound: 

(P)  Bonnaud  625 

(P)  Kiisee 9i6 

(P)   Zuhl   870 


Quarries  ;    Report  on   and  Statistics  of  for  1901. 

(T.R.)    647 

Quartzite;    Use   of   S.    Russian    for   making   Dinas   Brick. 

(Rosenberg)  117 

Queensland  ;  Mineral  Production  of .    (T.R.)    IJIS 

Sugar  Industry  of .    (T.U.)   1004 

Quillaya  Bark  ;  Swiss  Customs  Decisions  on .    (T.R.) 511 

Or  Soap-hark  Siftings;   U.S.  Customs  Decision  on  . 

(T.R.) «7 

Quinate;  Heiamethylenetetramine .    (P)  Wichmann  and 

Gabler 275 

Urea .    ( P)  Scliutz  and  Dallmami .'..".'    275 

Quinine,  Acetyl ;  Manufacture  of .     (P)  Chem.  Pab.  von 

Heydeu 1294 

Aristo-.    (Dresser) 789 

Camphorate ;  Composition  of .    (jovce) 636 

Camphorate;    Preparation   of   .      (Pj    Lorimer  and 

_    Joyce 1096 

Hydrochloride;    Manufacture   of    Cinnamyl .     (P) 

Fuchs 864 

InJava.    (T.U.) 1118 

Oxidation  of by  Chromic  Acid.    (Goldberg) .'  1095 

Salicyl- :  Salicylate  of .    (P)  Throw 7^2 

Salicylic  Ether.    (P)  Uofmann 275 

•Tree,   South   African;    Investigation   of   Bark    of  . 

(Juritz) 1294 

Quinoline,  6nif  i-o.S-methoxy  — - .    See  under  Dyestuffs. 
Quinizarin.    See  under  Dyestuffs. 


Backing;  Apparatus  for .    (P)  Beebe 1348 

Kadio-aetive  Emanation  from  ThoWum  Compounds.     (Ruther- 
ford and  Soddv)  196 

Sub.stances.    (Hot'mann  and  Strauss)  148 

Substanets;  i:.\neriniemson .    (Giesel) 76 

Subslanees;  Inlluenceof on  Luminescence  of  Gasea. 

(Dc  llemptinne)    143 

Substances.      1.    Eadio-Active    Lead.       (Hofmanu    and 
others) 726 
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Radio-Activitv:  Cause  and  Nature  of .     II.    (Rutherford 

andSoddy)  795 

Inclui'ed    caused   by    Radium    Salts.      (Curie  and 

l>ebierne)    142 

Radium    Studies  on .     (Berthelot)  143 

Balliriose  ;  Determination  of .    (Reinliardt) 504 

Bafla  Fibre  for  Paper-making  in  Madagascar.    (T.R.) 940 

Rags  for  Papei-makine;    Systematic  Chemical  Treatment  of 

.    (Beadle)  63 

Rails,  steel,  and  Plate  ;  Inlluence  of  Copper  on ■.     (Genz- 

mer)   119 

Studieson  the  Manufacture  of .    (Le  Chatelier)  1331 

Ramie  Fibre:  Importance  of in  India- Rubber  Industry. .    249 

Method  of  Retting .    (P)  Depetro 118S 

Rai>c-seed  inWuhu.  China.     (T.R.)   881 

Rare  Earths ;  Production  of ,    (Bohm) 719 

Rays.  Becquerel,  and  Radio-active  Substances.    (Giesel) 1167 

Receiver  for  Fractional  Distillation.    (Palomaa)  724 

Recording  Apparatus  for  Roberts    Austen    Electrical   Pyro- 
meter.   (Lewis)  844 

Red-lend ;    Furnace  for  Production  of .     (P)  Gabel  and 

Kearns 356 

Technical  Analysis  of  • :     (Szterkhers)  1166 

Reducers.    See  under  Photographic. 

Reducing-sugars;  Nickel  Salts  as  Reagents  for -.     (Duyk)       74 

Reduction;  Cathodic .     (Weightman)  163S 

Refractory  Material ;  Manufacture  of  Bricks  from .    (P) 

Jacabs 1397 

Refrigerating  Apparatus : 

(P)  Condict  112K 

( P)  Windbausen  760 

Apparatus:  Absorber  for .     (P)  OsenWriick  1224 

Apparatus;   Ammonia  and  like  Compression  .     (P) 

Eisner  and  Knox  394 

Appai-atus  and  Process.     (I')  Bloume 760 

Apparatus;  Still  for  Absorption .    (P)  Condict  1126 

Refrigeration,  and  Apparatus  thei-efor  : 

(p)  Brothers  244 

(Pj    Justice.    From  The  Diy  Air  Refrigerator  Com- 
pany      458 

Refuse  ;  Coiwersion  of  into  Fuel,  Artificial   Manure,  &c. 

(P)  Jones  634 

Furnace  for  Destroying : 

(P)  Marks.     From  La  Comp.  de  Travaux  Sanitaires    361 

(P)  M'illshear  and  Amos    361 

Quick  Removal  of  Town ,  and  Conversion  into  Manure. 

(P)  Sefton-Jones.    From  Soc.  des  Engrais  Complets. .    361 
Town  ;  Disposal  of in  Great  Britain.    (Goodrich) 146.^ 

Regenerative  Furnaces.    See  under  Fmnttces. 

Regulator ;  Automatic  Oil  and  Air .    (P)  Parfitt 462 

Reichai-d's    Method  for  Determining   Morphine   in    Opium. 

(Schidrowitz) 044 

Rendering  and  Drying  Apparatus.    (P)  Glatz 782 

Rendering  Apparatus : 

(P)  Edson 262, 1288 

(P)  Stanley 712 

(P)  Turner 1238 

Tank  ;  Lard .    (P)  Marshall 263 

Report  of  Committee  on  Acetylene  Generators 538 

Of   Committee  on    Analysis   of    Materials    for    Portland 

Cement  Industry 12 

„  Council 981 

„  Executive  Committee  of  National  Physical  Laboratory.    430 

„  H  .M.  Inspectors  of  Explosives  for  the  Year  1901 1038 

,.  Sub-Committee  on  Uniformity  in  Analysis  of  Cement  ..  1223 

.,  the  Committee  on  Arsenic ii^ 

On  Alkali  Works  ;  Thirty-eighth  Annual 1135 

On  Disinfection  ;  Presented  to  London  County  Council  . . .    718 

Sewage  Commission .     ( T.  R.) 1166 

To  London  Countv  Council  on  Application  of  Science  to 

ludust  ly ; 1105 

Reserves  on  Prud'homme's  Aniline  Black.    (Binder  and  Fros- 

sard) 1463 

Reservoirs;  Safety  Device  for  Use  in  Filling  Fluid .    (P) 

Hardy  699 

Safety ,  for  Inflammable  Liquids.    (P)  Keay 1445 

Resins.     (Class  XIII.) 66,  127.  178,  283,  855.  414,  4S7.  656,  025. 

712,  782,  865,  !I18,  981, 1032, 10S4, 1145,  IISS.  1238,  1285,  1337. 

1403, 1460,  1543 

Resin  at  Ba.vonne.    (T.R.) 937 

Copal;  Chemical  Composition  of .    (Guudras) 1400 

Imports  of by  Hamburg.    (T.R.) 1049 

In  Beeswax  ;  Determination  of .    (Jean)  428 

Of  DaiumaraOrientalis;  Research  on .    (Tschirchand 

Koch) 712 

Podophvllum ;    Determination    of  .      (Gordin    and 

Mii'reil ) 1352 

Production  of in  the  Uuited  States.     (T.R.)   651 

PurilTiiig  and  Decolorising.    (P)  Arledter  and  Whitney. 

From  Arledter 1338 

Itefiningof .     (P)  Arledter 625 

Size;  Manufacture  of .    (P)  Arledter 870 

Solubility  of  some  .Soft .    (Collignier) 9is 

See  also  under  Copals. 
Resinous  Matters  in  MineralOils;  Separation  of.    (Daeschner)    )0S 


INDEX   OF   SUBJECTS. 


103 


PAGE 

Resists  under  Aniline  Black.    (Binder  and  Fi-ossard) 1182 

Under  Azn  Drcstults  DeTelojied  on  the  Hljre.    (Schoen 

and  Schweitzer)  1182,1453 

Under  Indantlmiie  Blue.    (Tigerstedt) i'12 

Under  Indizo  or  Textile  FaVmcs.    (P)  White 1230 

Under  steam  Colours  upon  Woollen  Tissues  : 

(P)  D^pierre 703 

(P)  Koechlin 703 

Under  Steam  IndiEO.    (Freer) 1452 

Under  Steam  ImliRO  ;  Azo -.     (Colin  , 14o."t 

Upon  Silk,  4c.;  Hyc'iosulphites  as  .    (Pi    Badische 

Anilin  und  Soda  Fab i. 704 

Rcscrcinol ;  Determination  of  .    (Richard)  423 

Dimethylhydro A  Reagent  for  Aldeh.vdei.    (Erdmann)   192 

Retort  for  Distillaton  of  Wood.    (P)  Chapman 1129,1129 

Retorts ;  Gas  ;  Comparison  of  Iiieliued  and  Horizontal 

.    (Dnirv)  *S9 

Gas:  Vertical^-.    (P)  Ishell  963 

Manufacture  of .    (P)  Enjsels 1081 

Preventine  Leakas;e  of  Gas   through  Walls  of .    (P) 

Koppers 1127 

Retort  Settings  Combined  with  Gas-producer.    (P)  Herring  .  1127 

Bhamnus  Purshianus  ;  Essential  Oil  of .    (Hansel) 187 

fihodamine  Derivatives.    See  under  Dyestuffs. 

Rhodeose;  Oxidation  Products  of .     (Votocek)  lS.i3 

Rhodesia  :  Discovery  of  Copper  in.    (T.R.) 1112 

Export  Duty  on  Rubber  fiom  .    (T.R  ) 1115 

Rhodium  ;  Detection  of .    (Leidiu  and  Quinnessen) 499 

Rhubarb;  Chinese .     (Tschirch  and  Henberser) 11S3 

Constituents  of  Chinese- .    (Tschirch  and  Keuberger) .  1551 

European  and  Chinese .     (Jak.abhazy) 1153 

Rice  for  Starch  Manufacture:  Austnilian  Customs    Law  on. 

(T.R.) 202 

Malting  of.    (P)  Schrottky 132 

-Starch ;  Manufacture  of.    (P)   Johnson.    From  Leconte 

et  Cie 130 

Ricinus  Oilcake.    ( >fagel) 30 

River  Pollution  in  Coal  Districts  in  the  United  States.    (T.R.)  1355 

Rivers    Pollution;  Royal   Commission   on    in    Belgium. 

(T.R.) 1505 

Roasting  or  Calcining  Chamber.    (P)  R:idcliffe 109 

Roller  Mills  for  Manufacture  of  Paint.  &c.    (P)  AVallis  and 

Lafi:erwall 107 

Rollers  for  Printing ;  Engraving .    (P)  Dpjey 51 

Roofing  Compound.    (P)  Mitchell 1233 

Fabric;  and  Preparation  of  Same .    (P)  Bird 257 

Material ;  Chemical .     (P)  Wright 3J8 

Rosemary  Oil.    See  under  Oi]. 

Roses.  Attar  of.    See  under  Otto. 

Resin  :  Hardening  of  .    (P)  Schaal 782 

In  Fats.  Oils,  ic.;  Determination  of  .     Ulolde  and 

Marcusson) 930 

Oil.    .See  ««(/<T  Oils. 

See  aho  under  Colophony. 

Roumania,  C  ipper  Mines  of -.    (T.R.) 1047 

Petroleum  Production  of .    (T.K.) 1160 

Sugarin.    (T.R.) 1105 

Roumelia ;  Leather  in  Eastern  .    (T.R.) lOCf 

Ottoof  Roses  in  Eastern in  1901.    (T.R.) 1001 

Rouser  Apparatus  for  Brewers' Vats.    (P)  Briggs 55S 

Rubazonic  Acid  :  diethyl.    .S'ee  r:nf/cr  Dyestuffs,  Methyl. 

Rubber  and  Rubber  Articles ;  Vulcanising ,  and  .Apparatus 

therefor.    (P)  Wittenberg  and  others 1286 

Exports  of  Par:i,  Brazil.     (T.B.) 1049,  IIH-J 

Forest  in  ihe  Soudan.     (T.R.) 652 

Fi*oro  British  Central  Africa  and  Rhodesia;  Export  Duty 

on .    (T.R.)  1115 

From  Castilloa  Elastica  ;  E.xperimeiits  on .    (Weber),  mil 

In  East  Airica.    (T.R.)   1311 

In  FrencI]  Guinea.     (T.R.)   1161 

IntheSoudau,  Egypt.     (T.R.)  1422 

Mangaba:  Clmracteristicsof  — -.    (Ackermann) 56 

Para ;  Chemistry  of .    (Harries) 1404 

Scrap ;  Devulcanisation  of .    (P)  Heyl-Di;i 264 

Substitute  tor  from  Oils.    (P)  Scamiiiell  :inii  Musketc  1461 

-Coated  Materials:  Preparing  and  Treating.     (P)  .Minder.  1239 

-like  Gum  from  Greasewood ;    Extraction   of   .    (P) 

Werneranl  Ellis 626 

-like  Latexes  from  the  Congo  Region.    (Marckwald  and 

Frank)   IISS 

See  also  under  India-Rubber  and  Caoutchouc. 

Rubidium  ;  Determination  of as  Acid  Sulphate.  (Browning)    71 

Phosphate:  Properties  of .     (von  Berg) 116 

Rubrescin  ;  A  New  Indicator  for  Alkalimetry  and  Acidimetry. 

(Rosenfeld  and  Silber) * .    723 

Rue  Oil.    See  under  Oils. 

Russia;  Artificial  ^lanures  in  Pnland.     (T.R.) gss 

Asbestos  Deuostts  of .    (T-R.) t'ti 

Beetroot  Cultivation  in  Poland.    (T.R.) 940 

British  Chemicals  in .     (T.R.) 5i)7 

Cement  Cousumptiou  of  Poland.     (T.R.)   9".5 

Ferio-Manganese  JIanulllcture  in .     (T. R.) Ii2l 

Hemp-Oil  in  Mancniiria  .     (T.R.) 937 

Leathtr  Trade  of .    (T.R.)  1049 

Maiiufacture  or  Benzene  in  .    (Pantjuchow) 141S 

Nickel  Deposits  of .    (T.R.) 570 


PAoa 

Russia— co)i/. 

Oil  Seed  and  Cake  from  Riga  and  Libau .    (T.R.) 1422 

Painters'  Colours  in  - — .    (T.R.)  1116 

Copper  Mining  in  Trans-Caucasia .     (T.R.) 147 

Cotton-seed  Oil ;  Manufacture  in .    (T.R.)  S71 

Customs  Decisions  on  Lithopone.    (T.R.) 293 

Customs  Decisum  on  Sc.lid  Fat  and  Degris.     (T.R.) 147 

Customs  Regulation  or,  Mediciil  Preparations,  &c.    (T.R.)    294 

Manganese  Trust  in  the  Caucasus.    (T.R.) 200 

Oil  and  Fat  Industry  ill .    (T.R;) 81 

Oil-seeds  in  the  Trans-Caucasus .    (T.R.) 81 

Paper  and  Pulp  Exports  of  Finland .    (T.R.) I'i57 

Petroleum  Refining  ft  Grosny .    (T.R.) 731 

Petroleum  Trade  of .    (T.R.) 730 

Phosphates  and  Fertili-zers  hi .    (T.R.) 1311 

Platinum  and  Copper  in  Ihe  Urals .    (T.R.) 510 

Prices  of  Oil  Seeds  at  KielT .    (T.R.)  Bll 

Sugar  Trade  of .     (T.R.) 1165 

Su*.:ar  for  Home  Consumption  in ,    (T.R.) 734 

Surar  Production  of .     (T.R.) 612 

Sunflower  Seed  Oil  n  the  Caucasus .    (T.R.) 733 

Use  of  .\gar  .-Vsar  in .    (Sokolow  and  others) 420 

Use  of  Artificial  Mannrss  in .    (T.R.) 511 

Rust ;    Compound    for  Removing  from  Textiles.     (P) 

Hammer  and  Coleman 473 

Ruthenium  :  Detection  of .    (Leidie  and  Quinnessen) 499 


Saccharin,  British  Customs  Onler  on .     (T.R.) 1 167 

Derivatives:  Production  of  Xew .    (P)  Givaudan 1553 

French  Law  on  Production  and  Sale  of -.    (T.R.) 801 

In  Gernianv.    (T.R.) 1004 

Meta- and  Para .    (Kiliani  and  Naegell) 1413 

Product  ion  of ; 

(P)  Porchftre  ain6 67 

(P)  Koetscliet  364 

(P)  Baur 364 

Prohibition  Law  in  Germtnv (T  R.)  1167 

Prohibition  Law  in  Italy .    (T.R.) 1167 

Use  of ,  in  the  United  Kiu!?dom.    (T.K.) 1209 

See  alsi)  under  Orthotoluene  Sulpho;hloride. 
Saccharine  Juices ;  Obtainment  of  ,  and  Products  there- 
from.   (P)  Steffen 266 

Juices;  Purification  of  - — •  by"  Sulphocarbonation."  (P) 

Weisberg 1406 

Juices ;    Treating   with    Sulphurous     Acid.       (P) 

Lehmkuhl 921 

Juices  :  S^'e  also  under  Sugar  Juices. 

Liquids:  Purifying  and  Decolorising .    (P)  Spillern- 

Spitzer  1406 

Solutions :  Behaviour  of  certain  Ammonium  Salts  in . 

(Andrlik) 1339 

Saccharomyces  Ludwigii :   Separation  of  Galactose  by  means 

of (Thomas) 491 

New  Proof  of  Cellular  Resistance  of .    (Alliot)   1240 

Saccharomycetes;  Spore-formation  among  the — -.    (Barker)    556 

Saccharose ;  Heat  of  Inversion  of .    (Petit) 195 

Safflower.    See  under  Oils. 

Safranine  Deriv:itives.    See  under  Dyestuffs. 

Dimethylnaphtho .    See  under  Dyestuffs. 

.Safrol  and  I>osafroI .    (Bilbiano and  P:iolini) 1293 

Slanufacture  of ,  from  Camphor  Oil.    (Sugiyama) 1551 

.Sage  Oil.    See  under  Oih. 

St.  Lucia;  Articles  for  Scientific  Purposes  Duty-free  in . 

(T.R.)   437 

St.  Vincent ;  Analvsis  of  Volcanic  Dust  from : 

(Caruio  ly) 993 

(Longfleld  Smith) 931 

Sake  Brewing  in  Japan 41S 

Industry  of  Japan.    (T.R.) 882 

Salicin  in  difterent  Willow  and  Poplar  Barks.     (Jowett  and 

Potter)  1153 

Salicylic  Acid.  Acetvl;  JIanufacture  of  Salts  of .       (P) 

Ellis.    From  the  Chem.  Fab.  von  He.vden 1296 

Adulteration  of  Lavender  Oil  with .    (Weber)  1244 

AlkTloxymethyl  Ester  of .    (P)  Callsen 1154 

A   Normal   Constituent   of  Strawberries.      (Portes    and 

Desraoulieres) 182 

Imports  of by  Wurtemberg.    (T.R.) 84 

In  Foods.  Detection  of .    (Taffe) 10-tO 

In  Wine,  Determination  of  : 

(Pellet) 1416 

( Pellet  and  de  Grobei  t) 1416 

In  Wines;  Natural  Occurrence  of .    (Windisch) 1089 

71-  Chloro-o .    See  under  Dyestuffs. 

Muthylene-di .    (P)  Summers  1154 

Salicylic  Aldehyde    (Salicylide)  ;    Manufacture  of  .    (P) 

Wetter.    From  La  Roche  and  Co 1194 

Salicylquinine  Salicylate;  Preparation  of .    (P)Thron...    722 

Saline    Solutions :    Apparatus    for    Crystallising  .      (P) 

Graiitzdorfer 1147 

Salinigrin   in  different  Willow  and  Poplar  Barks.     (Jowett 

and  Potter)  1153 


:o4 


JOURNAL  OF  THE   SOCIETY  OF  CHEMICAL  INDUSTRY. 


PAGE 

Salts.     (Class  VII.) 51.  lU.  171.  260.  :U3.  4-)f,.  475.  SiT.  61 1.  705. 

772,  85S,  913,  il6U,  1026, 1074, 1135, 1183,  1231, 1277.  1321),  1393. 

1453,  15:13 

Salt:  Appanitus  for  Mnnufacture  of .    (P)  Clarke 1077 

Broad;  Apparatus  for  t'se  in  Manufacture  of .    (P) 

Hodb'sonand  Holt 54S 

Common;  Manufacture  of : 

(P)  Gutierrez S.-iS 

(P)  Society  dite  Salinen-Direction  LilnebeVK 1385 

(P)  Weddell 421 

Deposits  ;  Formation  of  Langbeinite  Oceanic  ■ .    (Van*t 

Hoff  and  others)  1277 

Excise  Duty  on in  the  Netherlands.    (T.R.) 50ft 

In  the  United  States.  Production  of -.     (T.R. )   ....  1 102 

Industry  m  South  Australia.     ( T.R. )  880 

Influence  of on  Peppermint  Plants.    (Charahot  and 

HiJinert)  5^1 

Solutions;  iSehaviourof towards  Copper,  itc.    (list).  1177 

Trade  of  Dantzig,  Germany .    (T.R.)  1202 

Triple ;  and  Manufacture  of  same.    |P1  Cotn-ant 477 

Salts,  Couiijounds  of with  Hydrogen  Peroxide.    (Tanatar)      G5 

Crystalline;  Manufacture  of .    (P)  Thompson.   From 

Solvay  and  Co 107fi 

Double .    (Mercuric  Haloid)     (btromholm) 1501 

Double  ;  Electro-chemistry  of .    (KisiiakowsKy) 124 

Duty- Free  for  Industrial  Purposes  in  France.    (T.R.) 370 

Electrol.vsis  of  Fused .     (Lorenz) 777 

Electrolysis  of  Mixtures  of  — — .    (Leduc) 1230 

ElectroJ.ytic  Apparatus   for   Manufacture   of .      (P) 

_     Atkins 779 

ror  Agricultural  Purposes  Dnty-Free  in  France.    (T.R.)..    670 
Metallic ;  Action  of  Sodium  Thiosulphate  on  Solutions  c-f 

.     (Norton.  Jun.) 51 

Of  Heavy  Metals  ;  Vse  of in  Leather  Dyeing.  (Stiasny)  1329 

Of  Titanic,  Oxalic,  and  Tartaric  .Vcids ;  Manufiicture  of 

Mi,xed.    (P)  Dreher 988 

Treatment  of  Solutions  of .    (P)  Reed  778 

Saltpetre,  Perehlorate  in ;  Determination  of .    (Diipre)...    825 

Purilication  of  Chili .    (P)  Folscb  and  Co 31 

See  also  under  Potassium  Nitrate  and  Sodium  Nitrate. 

Salves :  Manufacture  of  Sterilised ,  and  .Apparatus  therefor. 

(P)  Buchelen 917 

Sambucus  Raeemosa  Arborescens  ;  Examination  of  Oil  of , 

( B.vers  and  Hopkins) 12-38 

Sampling ;  Automatic  System  of  • .    (Johnson) 724 

Samsu;  Preparation  and  Properties  of .    (Barker) 12S9 

San  Francisco,  Cement  at .    (T.R.) 1003 

.Sand,  Artificial ;  Production  of .    (P)  Shinn 1397 

Sandal-Wood  in  Cocoa,  Detection  of .    (Riechelmann  and 

Leuscher) 1157 

Sandal-Wood  Oil.    Sec  undef  Oils. 

Sandstone  ;  Artificial .    (P)  Engbert 016 

Manufacture  of  Dolomitic .    (P)  Brown 708 

Sanguinarine ;    Characteristics  of  .     (Schlotterbeck  and 

Wat  kins) 274 

Sanitation.    (Class  XVIII.)  62.132.  182.268.360.420,492,5,58, 

633,  716.  786,  869,  923,  984. 1035. 1090.  114S 
1191,  1211, 1290,  1344,  1407, 1464,  154.S 

Santa  F6 ;  Concentrating  and  Smelting  Gold-Copper  Ores  at 

.    (P)  Collins 1.599 

Saponaceous  Product.    (P)  Koens 1345 

Saponarin  :  a  New  Glucoside  from  Saponaria.    (Barger) 6.37 

Saponification.    See  under  Soap. 

Sauerbeck's  Tables 999 

Sault  Ste.  5Iarie,  Ontario ;  Electrolytic  Manufacture  of  Caustic 

Soda  and  Bleaching-Powder  at .    (Rhodin) 449 

Sawdust ;  Apparatus  for  Distillation  of .    (P)  Hutchinson    246 

For  Fuel  in  Germany.    (T.R.) 145 

Scale.    See  under  Boilers. 

SchilUng's  Apparatus  for  Determining  Sp.  Gr.  of  Gas  Modified. 

(Pannortz) 13;i 

Scholarships  at  the  Institution  of  Mining  and  Metallurgy 9.32 

School  of  Technology  ;  Mechanical  and  Engineering  Depart- 
ments of  the  Manchester  Municipal .    (iNicholson)  1.112 

Science,  Application  of,  to  Industry  ;  L.C.C.  Report  on . 

(T.K.) .' ii„5 

Scientific  and  Technical  Notes.     (Class  XXIV.)  70, 14-'  195 

284.  308,  428,  504,  663,  645,  726,  795,  876,  m. 

993,  1041,1102,1167,  12.50,  1301.  1352,1417, 

1476.  1560 

Scopolamine  ;  Transformation  of  Atroscine  into  i .    ( Kunz- 

Krause) ISO 

Scotland ;  Millet  Distilling  in .    (T.R.) 513 

Scottish  Section ;  .Vddress  by  the  Chairman 1380 

Scouring;  Compound  for .    (P)  Taylor 340 

Sea  Water  ;  Action  of on  Portland  Cement.    (Rebutfat)  .  1635 

Seal  Oil.    See  under  0'\\. 

Seeds ;  Transfornuition  of  Fatty  Matters  into  Sugars  during 

Germination  of .    (Maz6) 3(59 

Selenic  Acid  ;  Action  of on  CJold.    (Lenher) 646 

Selenium  ;  Action  of on  Ciold  and  Silver  Salts.    (Hall  and 

Lenher) I417 

Volumetric  Deteniiiiialiun  of .     (Friedrieh) .'  1195 


PAGE 

Separating  and  Packetting  Apparatus.    (P)  Darvas 90-4 

Apnaratus: 

(P)  Elmore 618,862 

(P)  Hauberg  1065 

(P)  Hultgren  1091 

(P)  Kimball 985 

I  (P)  Melotte  1407 

(P)  Neely  ^es 

I  (P)  Phillips  1291 

I  (P)  Pravichaand  Douillet  41s 

[  (P)  Thompson •>4i 

Centrifugal  — -A 

!  (P)  Andaien 950 

(P)  Friesleben io64 

]  (P)  Hartmann '    269 

(P)  Hinchey ',\\    326 

'    (P)  Holmes 959 

(1')  Huit ;;;.  492 

;  ( 1>)  Lafferty 533 

(P)  Lmdberg 326 

I  (P)  McCormack  ma 

I  ( P)  Matheeuwissen 489 

( P;  Mazza \\  use 

I  (P)  Sharpies 270 

(P)  Siedel  717 

I  Lining  for  Centrifugal .     (P)  Gales 493 

Separating  Compound.    (P)  Miller s62 

j    Sericinof  Silk;  Investigation  of .    (Fischer  and  Skita)...    968 

I  (SilU  CJlue)  ;  Preparation  and  Properties  of .    (Bondi)    610 

Sesame  Oil.    See  itnd^r  OWs. 

'    Sesquisodium  Phosphate.    (Senderens)   548 

Sesquiterpene  of  Eucalyptus  Oils.    (Smith)  36$ 

Sewage  and  Industrial  lilBuents ;  Bayer's  Method  for  Purify- 
ing  .    (MargoBches) igj 

Appai-atus  for  Automatic  Discharge  of  — • —  on  Filter  Beds* 

(P)  Killon .'    559 

Apparatus  for  Distributing over  Large  Areas.  "(P) 

Scott-Moncrieff 3(jj 

Apparatus  for  Purifying : — 

(P)  Cameron  and  others 155 

(P)  Candy '.;  1550 

Apparatus  for  Supplying to  Bacteria  Beds.  Filters,  &c. : 

(P)  Barr  and  Wilkinson 717 

(P)  McCallum .';;    717 

(P)   Mountany  and  Farnsworth '..'.'  1408 

Apparatus  for  Treatment  of ; 

(P)  Candy 133 

(P)  Newton 1149 

(P)  Prevost,iun '...'.'.'.'.'.'.    985 

(P)  Welch  and  others 757 

Automatic  Distribution  of  on   Bacteria  Beds,     (p) 

Roach  1J49 

Automatic  Valves  for  Use  in  Bacterial  'treatment  of  — ^'. 

(P)  Melvin  and  Harvey .*    869 

Containing  .\cid  Iron  Salts.    (Kinnicutand  Eddy) ..'!." .'  1092 

Crude  ;  Bacterial  Treatment  of .    (Clowes) 1549 

Discharge  of   into  a   Tidal    Estuary.      (Parry    and 

--Vdeney), ] 1035 

Efl'ect  of  Pickling-Liquids  on  Treatment  of .    (Eddy) '.    634 

Filters  and  Apparatus  for  Treating .    (P)  HaHerand 

Machell 737 

Filters  for ; 

(P)  Adams 1149 

( P)  Lowe 1408 

From  Houses;  Purifiealion  and  TJtilisation  of .     (P) 

Goodridge 534 

Of  Birmingham,  and  iis  Treatment.    (O'Shaughnessv)'.'i.'    665 

Plant  for  Disposal  of .    (P)  Anderson  and  others 985 

Purification  by  Bacterial  System.     (Greatorex) 1291 

Purification  in  Belgium  by  theChemico-Eiological  Method'. 

T3     .'I'"?:'')  ■; 1192 

Purification  of : 

(P)  Malabar i4ok 

(P)  Peake :;;;  iHI 

(P)  Trails 422 

Purification  of ,  and  Filters  therefor.    (P)  Tomlinson      361 

Report  of  Commission  on .    (T.R.) ngg 

Sludge.  Ac. ;  Profitable  Disposition  of .    (PJ  Barnard'.    787 

Treatment  of : 

(P)  Boiilt.    Prom  Vial !..'.!!!!!!!!    925 

Treatment  of  ,  and  Apparatus  therefor.    (P)  Haller 

and  Machell , 1345 

-Water  Deposits  ;    Treatment  of  .      (P)    Thompson. 

From  the  Maschinenbau  vorm.  Beck  and  flenkel 1149 

See  also  Eflluents. 
See  also  Fecal  Matter. 

Sewer- Vaults ;  Apparatus  for  Disinfecting .    (P)  :Martin  .    27» 

Sewerage  Systems  of  Sidney.  N.S.  W.    ( Davis) 1091 

Seychelles  Islands,  Guano  Deposits  of  the .    (T.R.) 1422 

Shale  Oil.    See  under  Oils. 

Sheepskins.    5se  under  Skins. 

Shell;  Manufacture  of  Imitation- — -.     (P)  Franquet 1J4 

Shellac : 

Adulteration  of.    (Parry) 782 

Dissolving  and  obtaining  Varnish  from'  •^^'.    "(P> 

Shooter <(g| 

Trade  of  India.    (T.R.) '.'.'.!!!'.'.!!;','.!'.    "82 

Shield  and  Funnel  for  Re-charging  Crucibles.     (P)  Brawn...  1637 


INDEX  OF   SUBJECTS. 


105 


PAGE 

Shoddy;  Sampliiisaiul  ri'.'parinfr for  Analysis.    (MeRifitt)    105 

""^'Isphalt  Expoitsot .    (T.R.) 1204 

Carbon  Kisiilphideanil  SulplunOil  Production  at  Catania. 

(T.R.)...  ,■•■■■■■•■  ^2" 

Caustic  Potash  and  Soda,  Sulphate  of  Copper  and  Sodiuoi, 

Carbonate  Imports  of  Messina .    (T.R  ) 1205 

Citric  Aciil  and  Ei-sential  Oils  in .     (T.R.) 18.55 

Ohvf  Husks  fur  Soap  Manufacture  from  Syracuse  . 

(T.R.) 1207 

Sulplnn- Trade  ,.r .     (T.R.)  llhO 

Sumach  in  .     (T.R.)  ..■•-..  1207 

Volatde  Oils,  Wine  Lees.  He.  from  .Messina .    (T.R.) . .  1209 

Sieve  for  Clarilication  of  Suinir  Juices.    (P)  Fourey SI31 

Signals  or  Buoys;  Illuminating automatically.    (I')  Wiese 

and  (Jrctschner S40 

Silica; 

Common  Errors  in  Determi.iation  of .    (Hilli'liraiid  ).  041 

ImprccnaliuKAshestos  FihreObjectswith '    |1')  .\liel. 

From  Siemens  and  Halske  .Vetieni^es 70" 

Separation  of  .\lumina  from .    (F )  Kayser 1232 

Silicate,  Meta- ;  Manufacture  of  Alkaline .    (P)  Crispoand 

Mols 408 

Silicates;  Preparation  of .    (P)  McKcrrow 555 

Used  in  Ceriimic  and  Glass  Making:  Fusibility  of  . 

(Granger) 255 

Silicious  Materials  ;  Treatment  of .     (P)  Dorsemafien 775 

Mutters;  Preparation  of .    (P)  McKerrow   555 

Silicon  and  Iron;  Coinponnds  of .     (Lebcan) S61 

Cementation  of  Iron  by .    (Lebeau) 348 

Content  of  .\luminium  ;    Detcrm'ning  the  .     ((Jold- 

schmidt) 721 

Elimination  of from  Steel  in  the  Acid  Open-Hearth. 

(M'WilIiiimandHadfield) 774 

In  Verro  Silicon  :  Deterniina,tion  of .    (Xorris) 537 

In  Ferro-Silicons  of  High  Percentage;  Determination  of 

.     (Ramorine)   191 

In  Steel  ;  lJi;termination  of .     (Auchy) 71 

\en     l'roi)trties    of    .\morphons   .      (.Moiss.in    and 

Smiles) lOJl 

-Spiegel;  Mannfaotuiv  of .     (P)  Gin 1541 

Silicon  Hydride  ;  Preparation  and  Propeities  of  a  New  . 

(Moissan  and  Smiles)  504 

.\ction  of on  Dia?.o Compounds.     (Rossi) 250 

Artilicial;  Collodion  for  Manufacture  of .    (P)  Douce.    771 

Artitieial  ;  Examination  of  .    (Strehlenert  and  Wes- 

tergren) 113 

.\i-tificial ;  Manufacture  of  Threads  .and  Ribbons  of . 

(P)  Vereinigte  Kunstseido  Fiiluiken OliS 

Artificial :  Properties  of I  West.rgren)  1-152 

Bleaching  ;iiid  Dviiig .     (P)    Brown  857 

Cellulose  i'liu.'s  liir  Replacing .    (F)  Comp.  Frani;aise 

de  la  Sol'-  I'arisienne -19 

Defects  in  Weighted    — .    (Gnehm.  Koth.  and  Thomanit)    !I68 
Degumming  Raw  in  Silk  and  Cotton  Textiles.  (P) 

Kadische  A  nilin  und  Soda  Fabrik 49 

Dyeing    Artilicial ,  with    2.7-Dihvdroxyiiaphthaiene. 

(Settlik) 472 

Fabrics;  Spontaneously  Developed  Stains  on (Sisley)  132S 

Fibre;  Intensifying  the  Lu.<itre  of .    (P)  Stuart 1134 

Fibroin  and  (Uue  of .    (Fischer  and  Skita) »i;s 

Fibroin  of .    ( Fischer  and  Nkita) 472 

Filaments  ;   .Vpparatus  for  Spinning  Artificial  .    (P) 

Strehlenert 969 

Glue.    See  under  Seriein. 

Industry  of  France.    (T.R.)  199 

Intensifying  the  Lustre  of .    (P)  Stuart 127B 

Litmus .    (Emieh)  498 

M!«:hine  for  Sizing  Raw .     (P)  Jacob 546 

Of  Lepidoptera,  Xatiu-al  Coloration  of  the .  (Levrat  and 

Come) 1392 

Scouring  Raw ,  in  Mixed  Silk  and  Cotton  Goods.     (P) 

liadisclie  .\iiilin  und  Soda  Fabrik 49 

Weighting witli  Tin  Compounds.    (Silbermann) 1275 

Yarn;  U.S.A.  Customs  Decision  on  Imitation .     (T.R.)    509 

Silver;  Apphcation  of  Phase  Rule  to  Melting  Point  of . 

(Richards)  975 

Detection  and  Determination  of  in  Small  Quantity. 

(Wagoner) 501 

Gasoraetric  Method  for  Determiniug .    (Riegler) 73 

In  Copper  Bullion,  Determining .     (Swift) 1559 

In  Mutlle  Residues;  Determination  of .    (Sander) i;il 

Losses  of  in  Cupelling.    (Kauffraann) 991 

Loss  of in  Roasting  Zinc  Blendes.    (Sander) 016 

Plating  and  Gilding  Processes.    (P)  Schiele 917 

Tellurium  in  Ingots  of  American .    (Vincent) 409 

Silver  Benzoate;  Solubility  of ,    (Lieberraann) 566 

Bromide  and  lotUile  ;  Solubility  of in  Water.     (Kohl- 

rausch  and  Dolezaiek) 429 

Chlorate  and  Sodium  Chlorate ;   Mixed  Crvstals  of  . 

(Foote) 796 

Chloride  Gelatin  ;  Developer  for .     (P)  Liesegaiig 137 

Chloride  Printing  Emulsions.     (P)  Liittke 425 

Colloid;il  Form  of .     (Paal) 994 

Colloidal ;  Formation  of .     (Kuspert) 1.301 

Colloidal ;  Manufacture  of .     ( P)  Paal 916 

Comooundsof  Gelatoses  ;  Neutral  Soluble .  (P)  Imray. 

From  the  Farb.  vonn.  Meister,  Lucius  und  Bruning...  67 


Silvei — cont. 

Haloid  Layers  ;  Treatment  of  - — .    (P)  Abel.    I'rom  the 

-Vctienges.  lur  ,\nilin  Fab 792 

Oxide;  Colloidal  Form  of .     (Paal) 994 

Salts;  Preparation  of  fielatinised .     (P)  Stejihan 722 

Solutions;  Reduction  of  Ammoniacal  -.    (Morgan  and 

M  ickletliwait ) 1373 

Sub-H:il"ids;   FcirneUionof .    (Emszt) 137 

Size.     (Class  XIV.) .X,  12S,  179,  264,  357,  415,  1S8,  555.  027,  713, 

?S3,  865",  919,  982, 11B2,  1085,  1146,  1189,  12.39, 
1286,  1338,  1404,  1461,  1544 

Manufacture  of  Resin •.    (P)  Arledter 870 

Sizings  ;  Aj)paratus  for  Boiling .    (P)  Diedcrichs 646 

Skins  ;  Preparation  of for  Tanning.    (P)  -\lbee 982 

Process  for  Tawing .     (P)  Masson  and  Sansonnet 1405 

AVe  also  wider  Hides  and  Leather. 

Slabs:  Heat-Insulating .    (P)  Kelly 347 

Slag  and  Portland  Cement  ;  Experiments  on  Mixtures  of . 

Beck 72 

-\nd  Smelling   Products;    The  Sulphur  Content  of . 

( von  Jviptner) 709 

Blast-Fiirnace  Iron  :  Composition  of .    (Bhnn) 118 

Blasl-PurruLce  ;  Role  of  .\lumina  in (Ward) 452 

{eoienl,  Pi'odnctioiiot in  Europe.    (T.R.)  1112 

Cupola-Furnace;    Recovery  and  Value  of    Iron  in  . 

iPutman)  119 

From  Jlaiudacture  of  Iron  and  Steel :  Treatment  of . 

(Pi  Prest  and  Cabot 2.W 

From  Martin  Process.     (Lecocq) 861 

Hot;    Generating  Steam    from  .     (P)   Mitchell   and 

Copeland 1401 

Production  of  the  United  States.    (T.R.) 1354 

Thomas;  Determination  of  Total  Phosphoric  Acid  in . 

(.Vschman I 929, 1196 

Slimes;  Apparatus  for  Electrolytical  Treatment  of .    (P) 

Mum  ford 1 144 

Cyanide  Treatment  of on  the  Rand.    (T.R.) I-t21 

Treatmen-  of  Clay b.v  Cyanide  Process.     (Tays  atid 

Schierz) 480 

Slivers:  Apparatus  for  Dyeing .    (P)  Hanson 1231 

Slubhimr;  -Machine  for  Dyeing ,    (P)  Desurmont ."JO 

Smelting  .ipjiaratus.    ( P)  Allison.    From  Hannes 1141 

Smoke;  .\pparatus  for  Abatement  of .    (P)  Phillips  and 

Godden 460 

IVora  Boilers  :  Appai-atus  for  Preventing .    (P)  Imray. 

From  Tlie  International  Smoke  Prevention  Co 697 

Means    for   Condensing  .      (P)    -Vllison.    From  The 

Smoke  Exterminator  Co 1226 

Prevention  of .     ( Pi  Raworth 1268 

I'uriflc:itioiiof .     (P)  Brookes.    From  Stearns 1524 

-Consuming  Apparatus.    (P)  Alves  .and  others 329 

-Detector,    f  Freymann  and  Tolinan) 603 

-Preventing Apparatus.    (P)  Burns 32t^ 

Smyrna.    See  under  Turkey. 

Soap.     (Class  XII.) 65,  126.   178.  262,  ,3.M,  413,  486,  553,  624, 

711, 7S0,  864,  917,  9S0,  1032.  10S3,  1144,  11S7,  12.18, 12SS, 
1336,  1403,  M59,  1541 

And  its  Substitutes  in  Syria.    (T.R.) 82 

-Apparatus  for  Cutting  and  Spreading  .    (P)  Gaynor, 

jun 1084 

Apparatus  for  Granulating- ■ : 

(  P)  Imray.    From  Cavenaugh 355 

(P)  Schweckler 981 

Apparatus    for    Inserting   Floats  in  Cakes  of- .    (P) 

Berry 555 

.'Vpparatus    for  JIannfacture  of .      (P)  Boidl.    From 

Lehmarin  487 

Apparatus  for  .Moukliiig .    (P)  Schnetzer 154;i 

Apparatus  for  Stamping .    (P)  Dodwell 413 

Apparatus    for  Wrapphig .       fP)    I^'ver    Bros,    and 

Phillips 487 

At  .Mosul  (Turkey) .    (T.R.) 1048 

Cake,  Antiseptic ■.    (P)  Klein  and  Workman 1408 

C:ike;  Production  of .    (P)  Robinson 355 

Duty  on  in  the  Netherlands.    (T.R.) 82 

FIthereal  Oils  in ;  Determination  of.     (Mann)  726 

Pancy,  Imports  of into  Naples.     (T.R.)    1117 

Frames  or  Moulds  for .    (P)  Bolton  and  McNeil 1032 

Heptvlamine;      .and     Water;    Formation    of     Colloidal 

Hollow  Bodies  from .    ( Krailt  and  Funcke) 1301 

Imports  of by  China.    (T.R.) 1479 

Imports    of into     Cyprus,    Diarbekir,   and    Persia. 

(T.R.)   1311 

Imports  of  Kossovo,  Tiu-key.    (T.R.) S2 

Imports  of  Salonica.  Turke.v.    (T.R.) 292 

Improved -^— and  Manufacture  of  same.    (P)  Johnson  ..  1543 

Imiirovement  of .    (P)  Petfer 1032 

Industry  of  Marseilles .    (T.R.) 1114 

.Macliine  for  Boiling  and  Finishing .    (P)  Gottschalk'.  154.3 

Mai-hines  for  Wrapping (P)  Pedersen  918 

Manufacture  of .    iP)  Parziale 864 

Manufacture  of — -,  and  -Apparatus.    (P)  Johnsons  and 

Willcox.    From  Hayivood 127 

Manufacture  of in  Kansas.    (T.E.)  82 

JIanuiaeture  of in  New  Zealand.     (T.R.)    200 

JIaterial  Imports  l>y  Argentina.     (T.R.) 651 

Metallic,  from  Linseed  Oil;  Solubility  of ,  in  Hydro- 
carbons.    (Vulte  and  Gibson) 554 

Metallic;   Preparation  of  Solutions  of ,  as  Antiseptic 

Agents.    (P)  Ranpenstrauch 1550 

Mixing  Apparatus  for  Maiuifacture  of .    (P)  Karutz  ..  12S8 


106 


JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


PAQK 

fioap — cont. 

Mouldfor .    (P)  Berry 555,655 

-Nuts;  Proporticsof li'9' 

I'loduction  of  — ill  Tunis.    (T.K.)   15(U 

liiqiiiriMuentsat  Dinrln-kir,  Turkey.    (T.R.) 800 

(iosin ,  for  I'apiT  Size.     (P)  Clmppell  4!U 

Saiiouiflrnliou  Mftliml.     (Poilatscliek) 487 

Talilcl  s  ;  1  niproveuionts  in .    (P)  Lynch 782 

Tabids  witli  Core.    (P)  Mally  Siil 

Trade  in  Tripoli.     (T.R.) 147 

Trade  in  Wurtenilierft.  Germany.     (T.R.) Si 

Trade  of  liareclonn.     (T.K.)  SSI 

Works  of  Messrs.  I/Ovcr  Bros. ;  Visit  to 83S 

-Cake.     (!■)  Bowen 9sl 

-(ilue.  Customs  Decisions  on.  in  C^ermany .     (T.R.) ....  1014 

-PlottiiiK  Apparatus.    (P)  Gottschalk 1543 

(P)  Forstcr  and  Murdock 1143 

(P)  Masecar 782 

(P)  Watson 8G4 

See  also  under  Saponaceous. 

Soda.  Caustic ;  Action  of .  on  Wool.    (Matthews)  685 

Caustic ;  Electrnlysis  o'  Molten .  (Le  Blane  and  Erode)  1236 

Caustic  ;  Electrolytic  Apparatus  for  Producing (P) 

Wilson '. 476 

Causiio;    Electrolytic  Manufacture    of at  Saiilt  Ste. 

Marie,  Ontario.     (Uhodin)   449 

Caustic  ;  Electrolytic  Production  or in  Italy.    (T.R.)     503 

Caustic;  Imports  of by  Messina,  Sicily.     (T.R.) 1205 

Crystals  in  Blocks.  Production  of .    (P)  Solvay  &  Co.     1305 

In' Small  Crvst;ils;  Production  of .    (P)  Winckler  ...  1533 

Industry  of  (iermanyiuliiol.     (T.R.)     200 

Industry  of  Lyons,  France.    (T.R.) 1310 

Process ;   Son'ie  Parts  of  the  Ammonia opea  to  Im- 
provement (BradburnI  *»s:i 

Production  of  —   by  Electrolysis.    I  Rhodin) 7u5 

Sodium  Acetate  Duty-free  in  the  Netherlands.    (T.R.) 437 

Amalpim  ;  Mauufacture  of .     (P)  Smart 351 

Arsenate;  Vol.  Determination  of .    (Dudderidge  and 

Hill) 1158 

Arsenite ;    .\ctiou   of on    Alcoholic    Ferroentation. 

( Knoesel) 785 

Arsenite  Solution;    Preparation  of for  VcJ.  Analysis. 

(Lunge)   140 

Bichromate;  Manufacture  of .    (P)  Spence and  others   2.i3 

Carbonate  at  Legiiorn.     (T.R.)  035 

Carbonate.  Imports  of ,  by  Messina.  Sicily .    (T.R.)  1203 

Carbonate;    Manufacture  of .     (P)  Thompson.     From 

Solvay  J:  Co 1070 

Carbonate  Recovered  from  Cellulose  Industry  ;  Examina- 

of .    ( Lunge  and  Lohofer) 70 

-Chlorate  and  Silver  Chlmnte ;    Mixed    Crystals  of  . 

(Fnote)  T'JO 

Chloride  and  Sodium  Sulphate ;  Solubility  of  Mixtures  of 

.     (Seidell) 252 

Cyanide;  Manufacture  of ; 

(P)   Roessler 1232,1534 

Cyanide  ;  Production  of  Anhydrous •.    (P)  Thompson. 

Prom  Chem.  Fab.  vorm.  Vorster  and  Gnineberg 253 

■Cyanide;  United  StitesCustotns  Decision  on — ;-.    (T.R.)      80 

Determination  of as  Pyrosulph.ite.    (Browning) 71 

Hydride  ;  Preparation  and  Properties  of .     (Moissan)      2S5 

Hydroxide  Solutions ;    Electrolysis  of  .      (Elbs  and 

Foissell) 1281 

See  alio  under  Soda.  Caustic,  and  Alkali. 

Hypochlorite;  Instabilitv  of in  Solution.    (Siiiiden)  .  IISS 

Hvposul|ihite  Exempted  from  Duty  in  Chile.     (T.R.) 2»1 

■Methylarjenale  (Arrhenal)  ;  Composition  and  Determina- 
tion of .     (.\drianuudTrillat) 874 

Methylarsenite ;  Alkalimetric  Titration  of .    (Astruc)    600 

Nitrate  at  Junin,  Chile.    (T.R.) 1205 

Nitrate  at  Taltal.  Chile.    (T.R.) 1205 

Nitrate;  Decomposition  of by  Sulphuric  Acid.    III. 

( Volnev) 5 17 

Nitrate;  Increase  of  Duty  on .    (T.R.) 509 

Nitrate ;  Influence  oi on  Peppermint  Plants.    (Clura- 

botand  HcSliert) , flS7 

Nitrate ;  Statistics  of : 

(T.R.) 146,1002 

For  January  1902.    (T.R.) 290 

See  also  vnder  Saltpetre. 

Orthophosphate  ;  An  Acid  Mono .    (Giran) 517 

Peroxide  Baths;  Heating  of .     (Luttriiwhaus) 856 

Peroxide;  Compression  of .    (P)  Jaubert 1278 

Phospbat";  A  New :    (Joulie) 49-J 

Phosphate ;  \ol.  Determination  of .    Dudderidge and 

Hill 115 

Salicylate.  Phenazone.  and   Magnesium  Sulphate;  Inter- 
action between .    (Wooicock) 422 

Salicylate ;  Use  of in  Determining  Mixtures  of  Terpene 

Alcohols  and  their  Eaters.    (Darzens  and  .\rmingeat)     142 

Silicofluoride ;  Production  of .    (P)  Knoch 811 

Sulphate  and  Sodium  Chloride;  Solubility  of  Mixtures  of 

.    (Seidell) 252 

Sulphate  ;  Heat  of  Dilution  of .    (Colson) 9»5 

Sulphate ;  Manufacture  of : 

(P)  Mever 971 

(P)  SiKieti:- K.  Oehler 1454 

Sulphide,  Preservation  of  Standard  Solutions  of 1473 

Sulphite  as  a  Resist  under  Paraiiitraniline  Red.    (Gros- 

lieintz) 545 

-Sulphite;  Substitution  of for  Sodium  Bisulphite  in 

Copper  Cyanide  Eaths.    (Fischer) 710 


PAGE 

Sodium— com/. 

Sulphoguaiac  date  ;  Preparation  of .    (P)  Alpers 364 

Tliiosulpliatc ;    Action  of  on  Solutions  of   Metallic 

Salts.    (Norton,  jun.)  51 

Tliiosulpliatc,  Oxulising  Agents  for  the  Destruction  of . 

( Luroiure  and  Seyewetz) 989 

Thiosulphate,  Sulphite  and   Sulphide;   Determination  of 

■".    (Dupre.  jun.  and  Korn) 500 

Soil;  Apparatus  for  Sterilising .    (P)  Cartter 556 

Solanine  io  Tobacco  Seeds.    (Starke) 136 

Solanum  Dulcamara  ;  Chemistry  of  .     (Davis) 1153 

Solarisation-like  Pheiioinena  in  Photoyraphy  without  Light. 

(Luppo-Criimer) 1411 

Solder  for  Aluminium: 

(Vt  Jackson  and  Kiesel 1537 

(P)  NeiUl  and  Campbell 976 

(P)  Thompso  I.     From  Nicolai  and  Burner lOSI 

(P)  Webster 1185 

United  States  Customs  Decision  on .     (T.ll.) 67U 

Soldering  with  (")xy-liydrogen  Gas.    (P)  Garnti  and  Pompili..    259 

Solids;  An.alysis  of  Soluble .     (R-ed) 691 

Ai)))aratus  lor  Distilling .     (P)  Calmaiit 1523 

DitTering  in  Sp.  Gr. ;  On  the  Separation  of .    (Hinch- 

lei ) 10, 102 

Equilibrium  between  a  and  its  .Saturated  Solution. 

(Lunistlen) .3-14 

Treatment  of- — -  with  Carbon  Dioxide.    (P)  Naef 1232 

Treatment  of with  Gas,  in  Catalvtical  Reactions.  (P) 

Naef 33 

Treatment  of with  Gases.    (P;  Naei 1027 

Solutions,  Colloidal .    (Zsitcinoiidy)  3250 

Equilibrium    between    a    Solid   and  its    Saturated  . 

(Lunisden) 314 

Of  Insoluble  Inorganic  Bo.lies ;  Colloidal  ami  Cane-Sugar 

.    ( Lobry  de  Kruyii ) 1301 

Standard,  of  Sodium  Sulphide  ;  Preservation  of .    (Pro- 

thiCire  and  Revaild)  1473 

Storing  and  Discharge  of  Inflammable  and  Volatile . 

(P)  Straihan  and  Robertson 901 

Transport  Number  of  very  Dilute .    (Steele  and  Deni- 

son) 352 

Solvents;  Separation  of •  from  Substances.    (P)  Du  Pont  .  1556 

Soot  Deposited  on  Manchester  Siiow;   Examination  of  . 

(Irwin)  .133 

MHlluficture  of from  T:ir,  ,*cc.     (P)  Wegelin 1022 

.SVe  oho  under  Carbon  Black  and  Lamp-Black. 

Sorghum ;  Extraction  of  Sugar  from .    (P)  Geerligs  and 

Hamakers 628, 921 

Soup  Material ;  Manufacture  of .    (P)  Scbeele 1192 

Spaghetti ;  Preparation  and  Properties  of .    (Wintnn  and 

Ogdcu)  1290 

Spain ;  .Vr.senic  and  Galena  Mines  in .    (T.R.) 036 

Cane  Sugar  t;rop  in  Malaga, .     (T.R.)  61.) 

('Iieniical  Imports  by .    (T.R.)  509 

Chemical  Industries  at  Gijon, .     (T.R.) 731 

Classification    of    Waterproof    ^^' rapping    Paper    in . 

(T.R.)  1001 

Contract  for  Chemicals  in .    (T.R.) 437 

Copper  and  Lead  Exports  of  Huelva, .    (T.R.) 732 

Copper-Matte  TarilT  Classilication  in .     (T.R.) 116S 

Customs  Decision  on  Waterproofed  Linen  Woollen-cloth 

in .    (T.R.)  371 

Decree  as  to  Import  of  Mineral  Oils.  Vaseline,  &c.  into . 

(T.R.) 881 

Discovery  of  a  New  Oil-Shrub  in .    (T.R.) 571 

Drums  and  Tanks  for  Sulphuric  Acid  in .    (T.R.)   ....      SO 

Manganese  Ore  from .     (T.R  )  371 

Jlarket  for  Phosphates  in .     (T.R.)    372 

^Minerals  Exported  bv .     (T.R.) 437 

Mineral  Exports  of .     (T.R.)  1113 

:\lincTal  Production  of  Gijon. .    (T.R.) 732 

Mineral  Production  of in  1901.    (T.R.) lllS 

Mineral  Produolioii  of  Carthageiia. .     (T.R.)  1003 

Olive  Oil  in  Andalusia, .     (T.R.) 511 

Paper  Industry  in .    (T.R.) 1208 

Soap  Trade  of  Barcelona. .    (T.R.) 881 

.Sugar  Production  of for  1901.     (T.R.) 1051 

Sulphate  of  Ammonia  Production  in .    (T.R.) 733 

Trade  of  Alicante, .    (T.R.) 1190 

Specific  Gravity  ;  Separation  of  Solids  which  Differ  in  • — -. 

(Hinchiey)  10 

Spelter ;  JIanufacture  of .    (P)  Nagel  "76 

Reliningof .    (P)  Wes.sell  7UI 

Spices  ;  Essential  Oils  in .    Determiii;itioii  of.    1  Mann)  . .  794 

Spiej5el ;  Manganese  in .    Determination  of.     (Hildreth)  .  279 

Spirit  Dutv-Free  for  Industrial  Purposes.    (T.R.)  1309 

From  Moiasses;  Manufacture  of .     (Weiick) 1289 

From  Wood  Fibre ;  Manufacture  of 1343 

Import  Duties  in  the  Unite.!  Kingdom.    (T.R.) 1051 

Incbistiy  in  lioheniia.     (T.R.) 1116 

Iiidiistr.v  ill  Germany.     (T.R.)  1051 

Manuf:ietureof from  Molasses.     (H.aag) 1089 

Potato-;  Production  of in  Germany.     (T.R.) 613 

Regulntions  for  use  of  Dutv-Free at  Universities,  ic. 

(T.R)  1562 

Soliilitied .     (P)   Spiritine  Lim.    From   Drafiier  and 

Dubois 1524 

Solidilied .    ( P)  Wild 244, 122G 
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Spirits.    (Class  XVII.) 60, 130, 180,  266.  359.  417.  490, 656,  631, 

715,  7M.  867,922.  982,  1033.  1086,1147 
U30, 12.39. 1288. 1340,  1407, 1463,  lo4fi 

Ajteing  or  Treatinir .    (P)  Scott 1035 

Case :  Tariff  Amendment  in  Australia.    (T.R.) 438 

En-iseDutvon in  Xatai.    (T.R.) 7.34 

Import  Duties  on .    (T.R.)  939 

In  Beleium.    (T.R.) 1116 

Methvlation  of in  Xatal.    (T.R.) 654 

Perfumed  :  Customs  Duties  on .    (T.R. ) 1167 

Retarding  Influence  of  Aldehydes  on  Matimiti'tn  of . 

(Heniit) 96 

Stills  for  Distillation  of .     (P)  3Ieyer.    From  Meyer 

and  .\rbui-kle 1148 

Use  of  Oil-Cake  and  Seeds  in  JIanufacture  of .    (P) 

Stang 1290 

See  also  under  Alcohol,  Brandy,  and  Whisky. 

Sponge  ;  Substitutes  for .    (P)  Straus 881 

Spray-Producers  or  Nebulizers.     (P)  Lundquist  and  Kem  . . .    538 
Spraying  Apparatus  : 

(}')  Cn>s,-man  596 

(P)  Riotte 697 

Apparatus  for  Oil-fuel.    (P)  Briinn 1127 

Standards  for  Medicines.     (Umney) 14*)7 

Stanley  Dock  Tobacco  Warehouses  ;  Visit  to 954 

Stannous  Chloride  in  Ether  Solution  as  a  Reagent,    {de  Jong)  1473 
Chloride ;   Volumetric  Determination  of  Copper,  &c.  by 
meanuof .    (Weil) 191 

St Jrch.     (Class  XVI.) 57, 129.  179,  265,  35S,  416,  4S9,  556,  628, 

713,  783,  865,  919,  9S2,  1033,  in85,  1146,  1189. 
12.39.  1287.  1339,  1405, 1462, 1545 

Acetylalion  of  Soluble .    (Pregl) 129 

Action  of  Barley  Diastase  ou .    ( Baker) 1087 

Action  of  Formaldehyde  on .    (Syniewski) 1341 

Action  oi  Iodine.  &c.  in  the  Hydrolysis  of .     (Hale) . . .  1040 

And  Starchy  Materials;  Treatment  of .    (P)  Thomp- 
son.   From  Anderson 1189 

Apparatus  for  Treating .    (P)  Tolburst  and  Goldth- 

waite 1190 

Constitution  of .    (Syniewski) 1341 

Determination  of ; 

(Gianturco) 1416 

(Lietz) 930 

In  Cereals ;  Determination  of .    (I^indet) 75 

Laundry :     Manufacture   of    .      (P)    'I'olhurst    and 

Goldthwaite 1190 

Maize;  ^lanufacture  of .    (Archbold) 4 

Maize  of  British  Manufacture;  Drawbiick  on  Eiports  of 

(T.R.) 1811 

Manufacture  of : 

(?)  Loiselet 982 

(P)  Wulkan 630 

Manufacture  of at  Damascus  (Turkey).    (T.R.) 1004 

Manufacture  of  Modified .     (P)  Ceri 784 

Manufacture  of  Rice .    (P)  Leconte  and  Loiselet 1033 

Manufacture  of  Soluble : 

(P)  Soci6t6 '•  Trust  Chimique" 1288 

(Thomas) 10S3 

Manufacture  of  Thin-boiling — -.    (P)  Duryea 630 

Potato-;  Determination  of .    (Kaiser)..". 428 

Potato- ;  Determination  of in  Yeast.    (Hel>ebrand)  .,    281 

j*esidues;  Adhesive  Material  from .    (P)  Hoyt 1288 

&ice ;  Manufacture  of : 

(P)  Johnson.    From  Leconte 1.30 

(P)  Soeiete  des  Prod.  Amviac^s 1646 

Soluble  Form  of .    (P) 1340 

Syrups ;  Composition  and  Analysis  of .    (Honjg) 1100 

Syrup  ;  Density  of .    (Saare) 265 

Svmp :  Str<-n.eth  and  .icidity  of .    ( Saare) 1405 

Transformation   of    during   the    flashing   Process, 

(Windisch  and  Hasse) 557 

Treating  Lower-Grade  Products  in  Manufacture  of . 

(Kesztler) 982 

Velocity  of  Hydrolysis  of by  Diastase.     (Browu  and 

Glendinning) 419 

Wheat  and  Maize;  Examination  of .    (Saare) 129 

See  also  Amylaceous  Bodies. 

Stassano's  Electric  Furnace.    (Lucchini) 1143 

Stassfurt  Potash  Industry  ;  Disposal  of  Waste  Liquors  of . 

(Praibylla) ; 261 

Statistics  of  Industry  and  Commerce  in  the  United  Kingdom 

and  other  Countries .    (Bateman.)     (T.R.) 1107 

Steam  ;  Apparatus  fr.r  Superheating  or  Drying.     (P)  McPhail    538 

Chlorinating  .Mach'ne  for  Bleaching.    (D^pierre) 544 

Generating  and  Superheating  ,  and  A  pp.    therefor. 

(P)  Imray.     From  La  Soc.  pour  Production,  &c.  de  la 

Vapeur  Surchauff6e 904 

Superheater  for  Laboratory  Use.    (Freundlich) 1472 

Stearin  Imports  oI  Venice.    (T.R.) 511 

Stearine  and  Soap  Industry  of  Lyons,  France.    (T.R.) 1311 

Steel ;  Alterations  in  American  Bessemer  Practice 1456 

Annealing  of .    (P)  Hadfield 1280 

Apparatus  tor  ^Manufacture  of .    (P)  Wills 977 

Arsenic  in ;  Determinatiou  of .    ( Nonris) 393 

Basic  Bessemer :  Manufacture  of  —  -.    (P)  McDonald  ...  1141 

Bessemer  Plant  for .  (McCulIough,iun.,and  Holmboe)    977 

Burnt  ;  Restoration  of .    (P)     Hirschmann  and  Heil- 

meier 1140 

Carbon  in ;  Determination  of .    (Blount) 278 


PAeE 
Steel— con*. 

Cementation   or  Hardening  of  by  Electricity.    (P) 

Justice.    From  Davis ', 354 

Composition  for  Hardeuiug .    (P)  Kolh 5,i2 

Conley  Process  for  Producing Direct  from  the  Ore  . . .    622 

Converter  for — •■.    (Pj  Behrend 977 

Crucible  ;  Manufacture  of  : 

(P)  Clark 553 

(P)  Clarke ia30 

Direct  Production  of  — .    (P)  Reynolds 976.1185 

Direct  Production  of from  Iron  Waste  or  Scrap.     (P) 

Soei^te  dite  Gouvy  and  Marthelot 1399 

Electric  ;  Manufacture  of  .    (P)  Imray.     From  The 

Soci6t6  Electro  Metallurgique 917 

Electrical  Resistance  of .'    ( Benedicks) I03l 

Electro-:  Manufacture  of in  Sweden.    (T.R.)  lOlS 

Elimination    of    Silicon     in     the    Acid     Open-Hearth. 

(M' William  and  Hadfield) 774 

Eipansion  of  at  High  Temperatures.    (Charpy  and 

Grenet) 48I 

Gus  from  Wood  tor  Use  in  Manufacture  of .   (Douglas)    860 

Hardening   and    Temijering   of  .     (H)  Lake.    From 

Bennett 269 

Harmet  Process  for  Producing Direct  from  the  Ore  . .    622 

Imports  of  Japan  in  1901.    (T.R.) 1309 

Influence  of  Heating  and  Quenching  on  Tensile  Strength 

of ■.    (Brinell) 1331 

Ingots;  Influence  of  Chemical  Composition  on  Soundness 

of -.    (Wahlborg) 774 

Manganese  in ;  Rapid  Determination  of .    (Ramorine)    991 

Magnetostriction  of  Nickel .    (Osmond) 485 

Manufacture  of : 

(P)  Andrew  and  Bellis 619 

(P)  Davies 544^ 

P)  Fattelay 409 

P)  Hadfield 552,1280 

(P)  Hatton .052 

( P)  Hickman  and  Hutchinson 409 

[P)  Johnson  and  Frier 410 

P)  Johnson.    Prom  McConneU 1536 

P)  Knoth ; 1.037 

P)  Lake.    Fro-n  the  Electric  Furnace  Co 915 

P)  Lorrain.    From  Thomson .349 

fP)  Pruszkowski  349 

(P)  Sneliis 1.333 

(P)  Tone  ;.  1-2^ 

(P)  White,  jun 619 

(P)  Wilmotte  and  (lOddyn ',    979 

Manufacture  of ,  and  Apparatus  therefor.    (P)  Mein- 

inghaus an 

Manufacture   of    by    Open-Hearth    Process.     (P) 

Hughes .18.2 

Microstructure   of   H.irdened    .      (Arnold   and    Mc- 

William)   861 

Mild ;  Overheating  of  —  .    ( Heyn) i.3<*8 

Molybdenum;  Volumetric  Determination  of .    (Kopp)    502 

Open-Hearth  Process  for .    (P)  Smith  and  Bedford, 

jun 351 

Production  of  — -,  and  App.aratus  therefor.     (P)   Eyer- 

mann 709 

Production  of  Cast-iron  Resembling  .     (P)  Soci6t6 

Bayerische  Eggenfabrik 1537 

Production  of  Open-Hearth in  the  UNite<l  States  19 11 

(T.R.) 650 

Projectiles,  &c. ;  Production  of  Har'iened .    (P)  Had- 
field      4i» 

Rails.    See  under  Rails. 

Remarkable  (Carbamine)  Reaction  of .    (von  Cordier)    792 

Bemovins  Scale  Oxide  from .     (P)   Eaton 977 

Researches  on  Drawn •.     (Ashworlh) 774 

Silicon  in  ;  Determination  of (Auchy)  '..      71 

Solutions  for  Treatment  of .    (P)  Jamieson 453 

Study   of   the   Transformations   of   .     (Charpy   and 

Grenet) 4S0 

Thermo-electricity  of .     ( Belloc) 177, 177 

Thomas  and  Bertrand-Thiel  Processes  Compared.    (Thiel)    119 

Use  of  Electric  Arc  in  Manufacture  of .    (P)  .lacolliot  1459 

Want    of    Homogeneity    of    Soft    Basic    .Martin    . 

(Reimer)  430 

See  also  under  Iron. 
Stereotyping;  Turf  Matrix  Pulp  for  — .    (P)  Sander  and 

others 352 

Sterilisiner  and    Preserving  Apparatus;  Electrical  .    (P) 

Lake.    From  Giroui  and  Si-ddon (124 

And  Preserving  Processes,     (pi  Lake.    From  Seddon  and 

Giroux 924 

Apparatus : 

( H)  de  Bock  492 

( P)  Fiirstenheim 717 

(g    gP^e ■■'■   1160 

(P)  King 1344 

(P)  Lancaster ]83 

(P)  Jlaussion    [\  14^5 

(P)  Pakes  and  Barnes .'.*  1344 

(P)  Rawson '    c'lj. 

(P)  gpyle  1192 

(P)  Week 889 

See  also  under  Pasteurising . 

Still  for  Absorptim  Hefrigerating  Apparatus.    (P)  Condict..  1126 

For  Ammonia.    (P)  Stroh 1325 

For  Distillation  of  Spirits.    (P)  Meyer.    From  Meyer  and 

Arbuckle  [14^ 

For  Tv.rpentine.    (P)  Gilmer 5.286 
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Stipites  Pvietlni ;  Customs  Dtcision  on,  in  'he  United  Stales. 

(T.E.)  84    I 

Stone;  Artiliclal : 

(P)  Rons  1233 

(P)  Emerson  Sii 

(P)  McKen/.ie  Arnn 257 

Artificial  Acid-proof :  Manufactureof .    (P)  Jurschina    915 

ArtiHcial and  Manufacture  thereof.    (P)  Brooke  and 

Glrssop 479 

Artificial;  Apparatus  for  Manufactureof  .     (P)  Marx    973 

Artificial;  Composition  of .    (P)  Ccnti  and  others  ...  11-10 

Artificial;  Composition  for .    (Pj  Mielck 13»7 

Artificial;    Hnrdeninft   of   .    (P)    Brookes  and   Son. 

From  Iliirisch 175 

Artificial ;  M."inufaoture  nf : 

(P)  Berry  and  Lawes   550 

(P)  Boivie 257 

(P)  Carter 708 

(P)  Graham 915 

(P)  Jurschina 973 

(P)  Mielck  1397 

(P)  Newton  1466 

(P)  Eott 479 

(P)  Sellars 1238 

(P)  Stevens   774 

(P)  Waxiu • 1181 

Artificial:   Manufacture   of  a   Fire-Uesisting   .    (Pi 

Ci-o»ier  and  Thomine 1397 

Artificial :  Manufacture  of and  Articles  therefrom. 

(?)  Chappell  1028 

Artificial;  Manufactureof  Slabs  of .    (P)  Hatschek  . .     118 

Artificial ;  Preparation  of  Slaterials  for .    (P)  Schwarz    479 

Coloui'inpr  of .    (P)  Roa«h  858 

Composition  for  Making .    (P)  Lowenthal 1^33 

Glass-;  Manufactureof .    (P)  Garchey 914 

Machine  for  Moulding  Artificial .    (P)  Palmer .'iSO 

Moisture-proof  CoatinK  for .     (P)  Tucker 1079 

Or  Hrick  ;  Artificial  Manufacture  of .    (P)  Anderson.    974 

Producint:    Deej)ly-penetrating    Designs    in .       (F) 

Hippp  and  Holm  ■ 1078 

Production  of  Imitations  of .    (Pj  Weber 549 

Red  Afrgi-egates  for  Manufacture  of  Artificial .     (F) 

Dyson 1 1.39 

See  also  under  Granite. 

Stones,  Precious ;  Action  of  i^ight  on .    (Chaumet)    876 

Stoves  ;  Hot-blast .     (P)  Roberts 762 

Strainei- for  Paper  Pulp.    (P)  Vrooman  and  Kirkiatul  271 

Straining  Apparatus.     (P)  BoIM.    From  Riensch 1064 

Straits  .Settlements  ;  Rxports  from  the .     (T.B.)   608 

Straw,  Treatment  of for  Use  as  Disinfectant.    (P)  Catton 

and  Varagniac  1-166 

Strawh-rries :   Salicylic  Acid,  a  Normal  Constituent  of  . 

(Fortes  and  DesmDuli^res)  182 

Strontium  ;  Alloys  of with  Zinc  and  Cadmium.    (Gautier)  121 

Electrolytic    Separation   of    Pure   .     (Borchcrs   and 

Stockcra)  1284 

Hydride  ;  Preparation  and  Properties  of .    (Gautier)  285 

Metallic  and  its  Hydride.     (Guntz) 2,')8 

stryehnicine;  Characteristics  of .    (Boorsmal ».  1095 

Str.vchnine'and  Brucine,  Separation  of .    (Lyons) 1300 

Determination  of .    (Gordin) 1300 

In  Xux  Vomica;  Determination  of .    (Dowzard) 1560 

stylophonini  Diphyllum  ;  Chemistry  of  .    (Schlotterbeck 

and  AVatkins)   , 273,  423 

Stvlopiiie ;    Characteristics    of  ,       (Schlotterbeck    and 

Wa!kins)  274 

Sublimation  .-Ypparaius;  A  Simple  .    (Nicolaysen) 69 

In  the  Sun's  Rays ;  Orientating  Influence  of  Light  in -. 

(  Hai kow) 1418 

Subsidies  in  Hungary  to  Native  Industries.    (T.R.) 79 

Sucrase  in  Industrial  Fermentrttions.    ( Verbi6se)  180 

Sucrose ;  Extraction  of .    ( P)  de  Sigoyer 629 

Sugar.     (Class  XVI.) 57,129,  179,  265,  868,  416,  489,  S.iO.  C-'S, 

713,  783,  865,  919,  982,  1033,  1085,  1146,  1189,  1239,  12S7,   1339, 

1405. 1.t62,  1545 
Action  of  Iodine,  &c.,  in  the  Hydrolysis  of (Hale)  ..  1040 

Sugars  ;  Analysis  of  a  Mixture  of .    (Gregoire) 876 

Sugar  and  its  Solutions;  Purification  of .     (P)  Spreckels 

and  Kern 716 

.Apparatus  for  Boiling  .     ( P)  Porteraont 1545 

Apparatus  for  Drying .     (P)  Mahoudeau 680 

-Vliparatus  for  Manufacturing in  Lumps  of  Desired 

Form.     (P)  Fereira 1086 

.Apparatus  for  Manufactureof .     (P)  Morrell 1086 

Apnanitus  for  Moulding  .     (P)  Langlois 1546 

Apparatus  for  I'roduction  of  in  Crystals.     (P)  Lang 

and  others  1189 

Apiiaratus  for  Purging .    (P)  Desaulles 922 

Apparatus  for  Rt^fining .    (P)  Robiu-Langlois  1288 

Apparatus  for  Separating  Crystals  of  • from  Liquid.    (P) 

Desaulles  56G 

Apparatus  for  Separating from  Masseeuit<-s,  &c.    (P) 

I  leaeulU-s  59 

Batteries  for  the  Diffusion  Process.    (P)  Rak  78? 

Beet- ;  Acre.'ige  of in  Germany.    (T.E..)  940 

-Beet  as  a  Reclaimer  of  .-Vrid  and  Alkali  Regions.    (Myers)    834 

Be<-t- ;  European  Production  of  .     (T.R.)   1812 

Beet-,  in  Montana.     (T.R.) 618 


PASE 
Sugar— con*. 

Beet-,  Industry  of  Denmark.     (T.R.)   372 

Beet- ;  Production  of in  Italy.     (T.R.)  7.14 

Boilingof- .    (P)  Steflen 1086 

Bounties  for  1902—3  Campaign  in  Belgium.    (T.R.) 294 

Bounties  on in  France.     (T.R.)   1165 

By-product  of in  British  Guiana.    (T.R.) 512 

Campaign  in  Austria-Hungary.     (T  R.)   1208 

-Canes;  Amount  of  Crushing  Required  for-— .    (Prinseu- 

Geerligs)  714 

•Cane;  Crcjpof in  Malagii,  Spain.    (T.R.) 513 

.Cane  Cultivation  in  Mexico.    (T.R.)  293 

-Cane;  Extraction  of from.   (P)  Prinsen-Geerligs  and 

Hamaker  .■  628 

Cane-,  in  Preserved  Fruits    containing  Glucose  ;   Deter- 
mination of .    (Schrefekl)   O-U 

.Cane;  Phosphoric  Acid  per  10"  of  Sugar  in .    (Pellet)    628 

Cane.,  Production  of  in  Australia.     (T.R.)   83 

Centrifugal  Apparatus  for  Drying     -.    (P)  Wolff 1546 

Centrifugal  Apparatus  for  Use  in  .Making :     (P)    Hirt    783 

Cenirifugal  Extractor  for .    ( P)  Peterson 1406 

Centrifugal    Machine    for    Manufactui-e     of    ■ — -.      (P) 

Holl  ind  1086 

Colorimetric  Detection  of .    (Ventre  Pacha)   1040 

Conference  at  Brussels.    (T.B.)  439,653 

Continuous  Diffusion  of .    (PI  Kessler  1147 

Converting  Cellulose  into .     ( P)  Classen 630,  630 

Converting  Cellulose  into  Fermentable .     (Classen)..     867 

Converting  Wood,  &c.  into .    (P)  Classen 358,1190 

Countervailing  Duties  on  Austro-Huugarian in  U.S.A. 

(T.E.)  438 

Crop;  Estimates  of for  1902-3.    (T.R.) 1664 

Crop  of  British  Guiana.    (T.E.) , 6.53 

Crystallisation  of : 

(P)  Cla^seu 266 

(P)  Lambert 68 

Crystallisation   with  Motion  in  the  Manufacture  of . 

Limpricht  and  othere 920 

Crystals  of coloured  throughout.    (Joss6)   714 

Crystals ;  Treatment  of .    (P)  Spreckles  and  Kern  .. .    78* 

Cubes:  Removing  Dust  from  Faces  of .    (P)  Scheibler   922 

Customs  Tariff  on .     (T.R.) 1165 

Defecation  Scums :  Drying  of .    (P)  Gropp 58 

'  Density  of  Dissolved .    (Demichel) 67 

Destruction  of  in  Working  up  Low  Syrups.    (Claas- 

]  sen)  489 

Diffusion  ;  Apparatus  for  Continuous  and  Automatic . 

(P)  Boutellier 920 

Diffusion  Process.    (P)  Williams 266 

JiiffusioTi  Process  ;  the  Alkaline  Lime .    (Andrlik)  ...    416 

Diffusion   Residues ;  Experiments   on  Compressing . 

(Herzfeld)  1189 

Diffusion  Vessels  for .    (P)  Deltour  and  Mist 1147 

Drawback  on  Exported  Castor  aud  Icing .     (T.R.)....    438 

Dutch;    Countervailing  Duty  on  in   British   India. 

(TE.) 4S8 

Dutch  ;  Duties  on in  the  United  States.    ( I'.E.) 1423 

Dutch  ;    United   States    Countervailing  Duties  on  . 

(T.R.)   202 

Duties  in  British  India.    (T.E.) 10.10 

Duty  on in  Japan.     (T.E.)  572 

Elevator  Buckets  for  Use  in  Manufacture  of  .     (P) 

Baudet 921 

Export  Trade  of  Eussia.     (T.E.)   1165 

Exports  of  Belgium.    (T.R.)  1257 

Extracted  b.v  Slaceration  ;  Determination  of .    (Prin- 
sen-Geerligs)     714 

Extraction  of  — - : 

(P)  Count  Schwerin  (Botlio)   5J 

(P)  Escande  and  Philippet  130 

(P)  Schwerin 656 

I  Extraction  of from  Beetroot,  &c.    (P)  Prinsen-Gecr- 

I  ligs  and  Haniakers 628 

Extraction  of  from  Dried  Saccharine  Matters.    (P) 

y-Poinpino 368 

Extraction  of  from  Dry  Saccharine  Materials.    (P) 

Refineria  de  San  Luis 1406 

Extraction  of from  its  Solutions.    ( P)  Wohl 1190 

Extraction  of  from  SugarCane,  Sorghum,  Ac.    (P) 

Geerligs  and  Hamakers 921 

Factories  in  France :  New .    (T.R.)  6.53 

Factories'  Waste    Products  ;   Ammonia   from    .     (P) 

Besemfelder 254 

Filtrsition  of .    (P)Ij)uis 417 

For  Home  Consumption  in  Russia.    (T.R.) 734 

From  Beetroot  and  Cane  Juices;  Extraction  of .    (P) 

HIavati 1462 

From  France,  Indian  Duties  on .    (T.E.) 1479 
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Soap  Rctiuirements  at  Diarbekir.    (T.R.) 8uo 

Sugar  Rehnery  in .    (T.R.)  IW 

Turkey-Red  ;   Action  of  Oil  in  the  Old  Process   for  Dyeing 

.     (Driessen)  612 

Dyeing ;  Ola  Process  of  ■ — .    (Driessen) 545 

(ill.    See  under  Oils. 

Turmeric ;  Detection  of .     (Bell) 1559 

Turpentine  in  Hamburg;  Irapoi-ts  of -by.    (T.R.) sl04» 

Manufacture  of  a  Camphor  Substitute  from .      (PJ 

Magnier  and  Brangier 141 1 

Oil;  Arelic  .Vcid  Test  for .    (Sciuireand  Caiiies) 929 

Production  of in  the  United  States.    (T.R.)  i 60I 

"White  Spirit  "  used  for  Adulterating .    (Audouard).    361> 

Tyrosin  and  Tyrosinase ;  Research  on .    (Borgnino) 180 


u 

United  Alkali's  Co.'3  Works,  Widnes ;  Visit  to 95* 

United  St,^tes  ;  Aluminium  in  the .    (T.R.) 936 

.\rsenie  Manulactured  ill  the .     (T  R.) 935 

Asbestos,  Monazite  and  Fluorspar  in  the .  (T.R  ) 936 


INDEX   OF   SUBJECTS. 
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United  States— ron^. 

Asphalt  Depc'sit  in  Arkansas.    (T.R.) 569 

Asphaltuni  Production  of  the .    (T.R.) 1204 

Kect-Suear  in  Montana .     (T.R)  51S 

Beet-Supir  Industry  of  tlie .     (T.R.) 51-i 

Bismuth  Production  of .     (T.R.) 1M7 

Borate  of  Manuam'se  in ;  Customs  Decision  on . 

(T.R.) 1046 

Bromine  Production  in  the .     (T.R.) 1310 

Bv-product  ColseMakinK  in  the .    (T.R.) 1203 

Cement  Imports  of  the .     (T.R,)  1162 

Cement  Produeiion  in  the  Central .    (T.R.) 64» 

Cement  Produition  of  the -.     (T.R.) za2 

t.hemical  Hard  Lead  in  .Missouri .    (T.R.) 510 

Chemical  Imports  of  the .     (T.R.) 1256 

China,  Earthenware,  and  Glass  Trade  ot  Clucaeo.    (T.R.)     619 

Clav-Workint-  Industries  of .    (T.R.) 1206 

Coal  Tar  Produeiion  ill  the .    (T.R.) ISIO 

Cobalt  IruUistrv  of  the .     (T.R.) 881 

Coke  Plant  in  .Maryland.     (T.R.) 568 

Cotton-oil  Exports  from  Marseilles  to .    (T.R.) 200 

Countervailing    Duties    on    Austro  -  Hungarian    Sugar. 

(T.R) 4SS 

Countervailine  Duties  on  Dutch  Suuars.    (T.R.) 202, 1423 

Customs  Decision  on  .\nh>drous  .\cetic  Acid.     (T.R.) 199 

Customs  Decision  on  Balata.    (T.R.) 652 

Customs  Decision  on  Dentists' Cement.    (T.R.) 442 

Customs  Decisions  on  Ferro-Chrome.    (T.R.) 1163 

Customs  Decision  on  Fire  Tile?.    (T.R.) 199 

Customs  Decision  on  Imitation  .Silk  Yan;.     (T.R)  509 

-  -  ■  935 

371 
437 
1164 
437 
292 
80 
670 


PAOB 
United  States— coii. 

Zinc  Industry  in  Kansas .    (T.R.)  •  •  ■  • *',} 

Ziiio  Olid  Production  in  the  .    (T.K.) 1+-- 

Zine  Production  of .    (T.R.) H"- 

Uranium  ;  Radio  ActiWty  of : 

(Becquerel) 1^ 

(Soddy) '* 

Salts  and  Hydrogen  Peroxide :  Colour  Reaction  of . 

(Aloy) lo*** 

Urea  Quinato  ;   Preparation  of  .    (P)  Sohiitz  and  Dall- 

mann ^^' 

Urethanes.    See  Carbamic  Ethers. 


Customs  Decision  on  Mang:inese  Borate.    (T.R.) 

CustoDS  Decision  on  Metal  Scraps.    (T.R.) 

Customs  Decision  on  Nickel-plated  Tin-plates.    (T.R.)  . 

Customs  Decision  on  Prepared  Tallow  in .     (T.R-.)  . 

Costouis  Decision  on  Quillaya.    (T.R.) 

Customs  Decision  on  Scouring-Bricks.     (T.R.) 

Customs  Decision  on  Sodium  Cyanide.    (T.R.) 

Customs  Decision  on  Solder.    (T.R.) 


Customs  Dtcision  on  Stipites  Pyrethri.    (T.R.) 84 

Customs  Decision  on  "  Sulphurated  "  Fruits.    (T.R.) 148 

Customs  Decision  on  Surface  Coated  Paper.    (T.R.) 202 

Customs  Decision  on  Terpiii  Hydrate.     (T.R.) 203 

Customs  Decision  on  Tnlierine.     (T.R.) 572 

Customs  Decisions  on  I'inc  Dust  and  .\ntimony  Sulphide  ,    800 

Demand  for  Leather  in  19(11.     (T.R.) 662 

Dutv  on  Antimony  Sulphide  in .    (T.R.)  732 

Electrolytic  Bleachins:  in  the .     (T.R.) 145 

FuUer'sEarth  Pioduction  ot .     (T.R.) 1161 

Gypsum  Production  (if  the .    (T.R.) 1206 

Imports  and  Exports  of from  Germany.    (T.R.) 568 

Lead  and  ('oppcr  Production  of  the .     (T.R.) 147S 

Lead  and  Zinc  Production  of  the .     (T.R.) 6.^0 

Linoleum  Trade  (if  Kansas.     (T.R.) 661 

Linseed-Oil  and  Cake  Production  of  the .     (T.R.) 651 

Manganese  Ore  Production  in  the .     (T.R.) 1162 

Manulacture  of  Soap  and  Candles  in  Kansas .    (T.R.)       82 

Menhaden  Fisli-Oil  in  the .     (T.R.) 572 

Mercury  Production  of  the .    (T.R.) 199, 1257 

Metal  Production  of  Philadelphia .    (T.R.) 800 

Mica  Production  lu  the .     (T.R.) 1206 

Mineral  Oil  in  the  Central .    (T.R.) 648 

Mineral  Products  of  the .     (T.R.) 1203 

Xatural  Gas  iu  Iron  and  Steel  Works.    (T.R.) 799 

XaturaKias  in  the  Central .     (T.R.)  618 

Natural  Gas  Production  of ■.     (T.R.) I:i54 

Nickel  Industry  in  the .    (T.R.) 88! 

Oil  as  Fuel  in .    (T.R.)  1045 

oil  Discovered  at  Pensacola .    (T.R.) 508 

OilFields  of  Texas.    (T.R.) 934 

Oleomargarine  Manufacture  in  the .    (T.R.) 654 

Open-Hcarlh  Steel  PrcductioD  of in  1901.    (T.R.)....    660 

Palladiimi  Discovery  in  Wyoming.    (T.R.)    570 

Petroleum  Discovery  in  Kansas.    (T.li.) 370 

Petroleum  Production  in .    ( T.R. )  1110 

Phosphate  Fertilisers  at  Savannah  (I'.R.) 653 

Phosphates  and  Fertilisers  Jlauufacturers  of  Charleston. 

(T.R.) 652    I 

Platinum  Discovery  in  Wyoming.     (T.R.)  200 

Portland  Cement  Imports  of  tlie -.     (T.R.) 732 

Portland  Cement  Industry  of  the .    (T.R.) 871 

Preserved  Food  in  the .    (T.R.) 734 

Production  of  Antimonial  Lead  in .    (T.R.) 1563 

Production  of  Barytes  in  the .    (T.R.) lOul 

Production  of  Clavsi  utile .    (T  R.) 649 

Production  of  <0Ke  in  the .    (T.R.)    1110 

Production  of  Graphite  in .    (T.R.)    1001 

River  Pollution  in  Coal  Districts  in  the .    (T.R.) 1356 

Salt  Production  of  - — .    (T.R.)    1162 

Slag  Production  of  the .     (T.R.) 1354 

Statistics  of  Industry  and  Commerce  in  the .    (Bate- 
man)     (T.R.) 1108 

Storageof  Combustibles  in  New  York  City.    (T.R.)    911 

Sugar-Beet  Refuse  in  the .    (T.R.) 734 

Sugar  Prodr.ctlon  in  the  New  Orleans  District.     (T.R.)  . . .     512 

Sulphide  of  .Vntimony  in  .    (T.R.)  Customs  Decision 

on   1047 

Sulphur  and  Pyrites  in  the .    (T.R.) 1204 

Tanneries  in  Maine.    (T.R.) 311 

Turpentine.  Resin,  and  Wood-Tar  Production  of  in 

19U1.    (T.R.)  651 

Use  of  Oil-Fuel  in  the .    (T.R.)  .ifin 

Wolframite  Deposits  in  the .     (T.K.) 146 

Wood- and  Paper-Pulp  in  Alaine .     (T.R.)  514 

Zinc-Dust  as  Precipitant  for  Gold  in  the .    (I'.R.) +i 


Vacuum  Apparatus.    (P)  Vis • •■•      91* 

Apparatus   and   Process  for    Production   of    .      (P) 

Fanta • l.''23 

Distillations'."  (Fischer  and  Harries) 990 

Distillations  ;  Pressure  Regulator  for .    (Burstyn). ...    640 

Pans;  Construction  of  .     (P)  Soci6t6  Prangey  and  de 

Grobert ;  •  •  v;;  ■," V 1," " "  V ' ' 

Pans  Heated  by  Steam  Worms.    (P)  Blake  and  Smart . . . 

Pan;  Improved :  ^, 

(P)  Ekenberg   '■^ 

(P)  Riband ;•■••    "'^ 

Vaillard  -  Desraaroux     Apparatus      for     Sterilising     Water. 

(Fontaine) ■ ••••    "^ 

Valeramide,  Iso- :  Derivative  of,  and  Manufacture  of  same.     (P) 

Liebrech  t ■ 

Valves  •    Automatic  for  Use  in  Bacterial  Treatment  of 

Sewage.&c.    (P)  Melvin  and  Harvey 

Vanadium  ;    Detection  and  Sepaiation  of   from  Molyb- 
denum.   (Truchot) •, ;, vmq 

Determination  of .    (CormimbcEuf   ■••■••• ^-,{{ 

Electrolytic  Determination  of .    ( I  ruchot)  ^^i 

Estimation  of .     (Williams)  ■■■■■■■■■ jS? 

Silicide;  New .    (Moissan  and  Holt) """^ 

Vanilla  Extract;  Examination  of .    (Wintoiiand  Silver 

man) • „ 

Vanillin;  Action  of  Benzaldehyde  on .    (Kogow) i* 

Preparation  of v,";""- 799 

(P)  Langot  and  Froyer-Delapierre 7^ 

(Trillat) S 

(P)  Vigne ;■■■,■■■ 

Vanoriser  Mixer,  and  Regulator  for  Oil-Burners.     (P)  Larkin 
Or  Burner  for  Hydrocanions.    (P)  Gebhard  and  Rowley. 


1406 
416 


638 


869 


991 


1300 


603 
603 


Vaporising  App^atus:^^^^  Abwarme-Kraftmaschinenges.  ..  1-267 

(P)  Kras'tin 1,,'o 

(P)  Lvie  and  Stewart /J™ 

(P)  Riley  and  Strathy [':' 

(P)  Schunemann „„„ 

(P)  Settergren -y:'" 

Vapours;  Apparatus  for  Exhausting  and  Condensmg  Noxious 

•^        (P)  Webb  and  others • •    ■^■' 

Apparatus    for    Generating .      (P)    Castelnau    and    ^_^ 

Atomiser  and  Mixer.    ( P)  Page  and  Wood |=^ 

Condenser.    (P)  .Merrick... ^" 

Device  for  Heatini.    (P),  Bowman  •••••.;;".V-"Vp;;,;;;i    395 

Explosion  Limits  of  Combustible with  Air.      (Iiit"er)    ,i95 

For    Producing    Incandescent     Light;     Apparatus    for 

Burning—.    (P)  St- p.  Roy ^l^ 

Generationof .    (f)  Scharffe.............. 

Generators  for for  Incandescent  Lighting. 

Patrick.    From  Macpherson  ....... . 

Preventini:  Escape  of from  Vessels. 

Production  of .    .(P)  Hayes  ...  ....^.. 

Pumps  for  Compressing .    (P)  Murray 

Vapour-Burning  Apparatus.    (P)  Kitson  =3'- ^^''SS 

■^       ■  i.„        ;f^lo==TIITi  56  127.  178,  263,  .355,  414,  437,  565,  625, 

Va.nishes._   (Class  XHL)  . . ._.  56.  U.^7  ,^^^^^  ^^^^_  1^S,_12|.  '^f^ 


for 

(P)  FitV- 
(P)  Spooner  . 


1323 

397 
696 
109 
i    6 


712,782, 


Varnish;  Composition  for  Removing —.(P)Priestman. . .  lOM 
For  Bflcking  S  Ivered  Mirror  Glass.  ( h.-M .)  . .  ■  •  • -,•  V-:  '  loii 
For  Making  Enamel  and  Patent  Leathers.    (P)  McKay  ..  103S 

Fot  Waterpoofing  Paper,  &c.    ( P )  de  la  Grange 179 

Manufacture  of ;  _     ,  .487 

(P)  Hecht  and  Poulenc ..^^g 

(P)  Strange  and  Graham '.'.'.'.'.'.'.  14450 

Manuta'^iu?! of ' -  trim  Chinese  Wwd  Oil'. .... .  •  •  •  •  •  •  •  ■  •  J«* 


Manufacture  of  Printers'  -— .     (1')  W"*^ ...  1238 

Oils;  Production  of .    (P)  Smith _„__^ 


1084 

881 


Varnishing ;  Process  of .    (P)  Tusehel  ..... ... .  ■  ■  • 

Vaseline;  Decree  re  Import  of into  Spam.    (l.KO 

V^ts  and  Pipes  ;  Cleansing  Beer  — .    ( P)  S)00  and  TortieU. .    3G8 
Vat  ■  Bleachinsr .    (P)  Taylor  and  others 

T. ,     rv\   fjriesser 

Caccao-Butter. 


Brewers'-^.    (P)  Griesser. 
•Vegetable     Butter";      a     Substitute    for 
(Possetto) 


1074 
633 


U4, 
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Vegetables 


Pilihl.  ■  p1:""''"-'."' — ;•    (l')  Pl'-mmer  and  Stare...       *~7S7 
Edible;   Preparation  of  the  I'liospho-Oiganic  JlattCT  if 


(V)  J'osternak 

AcKouWeMa^,;  Drying.—  and  Appa;a;;;:-,pi"E*;«,;;; 

Oils.    See  tinder  oils.         

V  ,  ''f^*"t^'™  °l •    (!•)  Bain  and  Hannay 

\  elvet  and  Allied  Materials ;  New  Effects  on  -^     ,  Fii^h  J ' 

•Alerccnsat.on  of  Cotton .    (P)Capron     '    '"" 

11  elvets  and  Velveteens ;  Printing .    ( Furtli)' 

Venezuela  j    Duties  on  Drugs  in . 


183 


..    7SC 
..     «; 

48,49 
47 

^'eratroUActi^^^^Ni^rirA^M  ^mT^i^;^;;:^-;---;;^    ''' 

Verbena  Oil.    See  under  Oils!        ^''^ 

VermiceUi^Preparation  and  Properties  of—.    (Winton  and 

'"""ipfL^j^  E.pi;>;i;;-G;3-to;-E;t;™i;;ati;;g— : ''" 

v~;ir:;;[^:;;:r'j::-""''^^^i!-^«-':"i^^^ 


Viawar;  Duty  Free  in  the  Netherland; 


in  the  Triple  Eftect. 

m  of  the .    (Gu.llon)  , 


270 
716 


1089 


«,— ,  ^„,,.,  rree  in  me  ivetherands     (T  R  i  ,i„.i 

Trade  in  Wurtemberg.    (T.R.)?....  ' ^^"^ 


Vinohne  in  Wines ;  Detection  of  —  '  '(CaLalil' f 

Vised  substances.    Appa^tus  for  Dr^n^^^'^o^  ' ^.^ " ' Vpj      " 

1225 

106 


Viscometer ;  A  Xe\r 

Viscose;  Converting  


Syndicate  . 


(Meggitc) 

mto  Useful  Products. 


Fixing on  Textiles.    (P)  PiPidinJ' 

Manufacture  of .    (P)  Fieldii 


(H)  Viscose 


65 


Jif^usLiquids;  Co„trc.ling;i;'F;:::*of  — .    ,p,  Mendham'  n,. 


1193,  124.5 


Vitriol  Works;  Euiergenei^ 
"'       ■    Dust  from  St.  ^ 
(Carmcdy)  ... 


(Longaeld  Sm't'li)  .'.'.'.'.']" 


(Carulla)  026 


Volatile  Oils.    See  under  Oils. 
Vulcanising  Apparatus.    (P)  Fritz 


626 


w 


■«'!ills  ;  ComposiMons  for  Coating 

(P)  Clausou-Kaas 

(P)  Zschiedrieh  ..  

Composition  for .     (p)  flianie 

Warps  for  Weaving  ;  Dveiiig  of ><Micka.. 

»  ash,  Distillers' :  Treatment  of  — 

\\,l  S"<Jre  and  Thierrv. . 

(P)  Thierry 

Washing  and  Bleaching  Pi 


.    97.$ 

.    918 

12S6 

7il7 

1279 

1277 


12',  „ 

(P)  Goddard njo 

,  and  Apparatus  therefor : 
1548 

"iShutlf"""^  ''™'^^^'-    (P)  S'-PerolhbrikMdV  and    ''"' 
Washinj_.^ajd  I^-infectinVpowd;;:  •■(?;•  Mu„-,;;;i- -J  ■^•-      « 

Waahington^Distriet ;  T^hJ^  -^^.d  o;;;"  ■^■-_ ' " -^^^ "  '""^ 

Wastes?  R«„f.i..;„i  rp.._.. .    ,„.'*'. 1079 

Li 


Water— coM^ 

Apparatus  for  Softening 

if,!  Boulton  and  Jlanger. . . 
(P)  Drummond  ... 

(P)  Wollaston 

Apparatus  for  Softeuingand  PuriVving 

(II  Beissel •     " 

■■    ~  1212 

-t9.S 

<£'r«^„°.^-.^;v •.■1150 


1242 
717 
559 


\  •  /    ijcisaei 

(P;  Scott  and  Pateison'.'.'.' 

Apparatus  for  Softening.  Filtering.  icV  '  ( "p/  "wilw." " ' ' 


Apparatus  for  Sterilisiirg         .     ,^  ,  „ove 

App:,iatu.s  for  Treatment  of'^' '  "(pV  McPhai'l ?fi 

Ch;iT»cteristic  Reaction  for  Pure  _  ^     C.u,sh1 !*Z 

'^"'"■' ■  «■''»"  and  Magnesium  ;-pfettn  of—:  '^^ 


493 


985 
1345 


Contain 

(lU-buffat) 
Fatty  Aciils  in  Poilute'dVDetectYon  oVmi'",n ; '**' 

''"'(PrBuchhi,?^'"-^    Apparatus-.orDrawingoU— : 

Fmfl^f'rsT"-,-  i^'  BomiLariu;:::::::::-; 

Ges";^.'r."'.'r'°°  ~-    "''  ^'"^<'°'  '""^  Halski  AktiVn 

Filtering  Devices' for '-^■.■■■(P)' Scott ^*^^ 

Filtration  or tliroueh  Snnil  n^,l  r_^ ; '. 1036 

Hunermann's  Me  1  oTfS  1"^ "  if^.t^-   .^^"J'^K «'» 

In   Ste.m_Gen.arors:P^r,'ili!S^_i^^';iiX,-^^^    "85 

in  Tar ;  Determination"  of^^." '  VseiiieV) ,  '''** 


Organic  Matter  in 
Portable  Purifier 


Deter 


G94 

and  Filter  for-:::ir*,PrHi:i^a.;d'""'^'-    25? 


uiination  of - 


Precipitation  of  Copper  fr 


.  .c.ijiiiiuou  01  uonper  from IP\  i>„T7,\„ ''" 


Purific.ition  and  Sterilisation  of 
Purification  ot 


,D-,  l?"^- '«7.  1464,  1548 
(Klilealj ii4g 

(P)  Brueckner  ... 

(P)  Putzevs 422 

Pun  tication  of  Feed "r  pi  'in..' '  "■ H<'6 

Purification  of /o«5  _'.  aiS^']?- Sir.- ' '('pj ' iVm'.  ■- 

softening  of .    (p,  "Gatecliil^  ^^^ 

Men  isation  of  Drinking .    (Kab«) "*° 

Sterilising  and  Maintaining  SterilSed  — ' '  'IvX  '^ ^^^ 

Supplies;  Purifying  MuniciDal---,irr^r '^'  Kaysser.  1408 

Supply  of   the 'ci^y^'oT^rnnipeg-  '^.'-A^'Wen 1550 

(nennck)  . 


Temperature  Kxchaugiig  'App';^ 

(1  )  Desmaroux  .. 
t  aiilard  -  Desinaroiiv      i  „',;„',:.,'.'.: 


Vinnipeg;    The  Artesian  ■-^■. 


laratus  for  Sterilising' -^i 


('i^t^Sr'^^f.'..^^™^'    '"'    sterilising -U:r 


746 
1092 


Demeiitjell'  and  Ou.-,ihkoff ". 

ecordins  ~- 
—•     (P)  Bry.m'".'.''.''.''!'^!':.*'"''"'"^  'i»'cl  Pwlp'ii-iu'ng 


Metall 
„  ,  ■  I  f )  iiryaii . . . 
See  also  under  Eflluents. 

^"'palTricl?'""'""'"""  '"''  ^^°°"'  and  ^'"11 

(P)  Durrin 

(P)  Menzies 


•    (P) 

Cutler. 


634 
749 


173 
538 


1401 


s-    (P)  Thame...  U'86 


'll^'S  ^cliSrV^^Jr^^Wnt'^P^l^I^'-Vp;  "^'  ^^-IP^^.^Pen  Tarifl''OiassificatiV,;'it'-.' ii^'Spai; 

Waterproofing  Apparatus,     f  P ) '  'lin \h,l'r.'.; I, 


""'  (^zSi)':?!!''  """'''''■'  Msposarof'thJ'::ir 

Treatment  of  Liquid .' '  '('p')'  ■Mcpi.'n'i'i 

''''^TdUT"!.':!!'.'!'.T.^.''^''^"^^^^'^''^°™— •■^BVs'em: 


f •    (Emmerling)  , 


"""*"■■  M^f^!;^!ii.^P!"'--"'"^   '"'  Manufacture' of 

Ammonia  in  ;  Determina'tioiVof 

Apparatus  for  Distillinc 

(P)  Chase 

(P)  Jewell  .... 

(P)  Munihv 

Apparatus    for    t:iectrolys'i's"ii"lllI' 


(P) 


1235 

251 

185 

1192 

1407 
990 

635 

718 
787 

778 

1267 


341 
341 


1004 


CoinposiVii^f  ?S^ii„J^f  ^""T^fc^^ 

*abr,«^w,th_C,.ein.    (P,  Bonsfieir  tri^'^ciiL'tJ'i'n'd  ""' 

Material:  1)3 

( I')  Greening 

(P)  Hippie :..::::: sio 

Textrp'^fb^l^'^™''-    <P^  Greneta;.'d"Biihe,a'rd. ■;:;;;;:  tn 


fCm!!"-  ^'^<"~'>-  o!  — :-(P)"Gi:t;,'i"a„'d 

Apparatus  for  Purification  'of'^^  '■ 

(P)  Bell 

(P)  «^sj.  FromKen,;i<;ot.::::::;;;;:;;:;;;;;;;;;:  j^ 

(P)  Clarke....;: Ji«« 

(P>  Davidson  ...     S69 

(P)  Davis 1S50,  is.'io 

(P)  Kennicott      loSii 

(P)  Kin.sev...     1036 

(P)  Laconime  . .  631 

(P)  Putzeys 718 

(P)  Roan....        1408 

1150 


Textil.!  Fabrics . 

(P)  Grenet  and  Bachelard. . . . 

(PJ  Leclerq 48 

Textile  Materials.     (P)  Leder'q.' « 

Varnishing  for .    (P)  de  la  Grange  :: : 1??^ 

"^^^idnffT.'.!^"-""'"^  "'■'»•'""■—•  (BenVhVim;;';;.',! 

Dfatim'-^T H'H''"r>°'' -— •■'  ''''  H""ihes.'.'.'.'.'.' „2? 

"    mS.;;;;'Spllke;,?'"'"'="'™'  """  ^•^'^-"l.umrXKr^:    ^^ 

Exports  of  Abys.siuia.  (T.ii.)". :.":.:::: ^^ 

(i')'voiiBiyeu':]::;;;;-"2Jgj;|2 

..  '711 
(Mast- 

1285 

(Schiinfeld 

1S4S 

486 


M.'inufacture  of  Mineral-^,     u'l  von  Hovh,,  --;■     •■ 


baum).. 

Weissbier ;  Caus.  s  olRed'  Discolonaion  of 

ana  Dennhordt)   

Welding;  Electric 
Whale  Oil.    See  under  On. 


(P)  Hunter  . 


INDEX  OP   SUBJECTS. 


115 


FAOE 

Mlunt  i  Composition  of  Hard .    (Fleurent) 133 

Starch.    See  utuier  Starches. 

Sterilising  and  Bleaching .    (P)  Buchenau 269 

Whisky  ;  Chemistry  of .    (Schidrowitz) 814 

'U'hitt.-Lead  and  Zinc-White;  Comparative  Experiments  with 

.    (Risrolot) 15-t3 

Apparatus  for  Drying .    (P)  Kearns 626 

Apparatus  lor  Munulacture  of : 

(P)  Corhett 356,4U,4U 

( P)  Montgomery 1544 

Apparatus  and  Method  for  Production  of .    (P)  Bailey 

1337, 1337 

Slanufacture  of : 

(P)  Corbetl 414 

(P)  Rowley 1648 

(P)  Vickermani 1S43 

Substitute  for .    (P)  Sudre 1404 

W luting;  Manufacture  of ,  and  Apparatus  therefor . 

(P)  Rigby 178 

Wijs  Method  of  Determining  the  Iodine  Value  of  Oils  and 

Pats.    (Harvey) 1437 

Will's  Test  for  Nitrocellulose.    (Robertson) 819 

Wilson  Gas-Producers  :  Efficiency  of .    (Stead) 79 

Wines.    (Class  XVII.) ....  GO,  130, 180,  266.  36^,  417,  490,  656,  631,  715, 

784,  867,  922,  982, 1033,  '1086,  1147,  1190,  1239, 1288, 1840.  1407, 

146.'i,  1546 

Acids  in .    (Moshnger)' 181 

Action  of  Sulphurous  Acid  in  Preventing  "  Casse"  of . 

( Laborde) • T 657 

Action  of  Sulphurous    Acid  on  Osvdase   and    Colouring 

Matter  of  Red .    (Bouftard) 922 

Analysis  of  Natural  and  Artificial .    iCari-Mautraud),  1148 

Apparatus  for  Concentration  of .    (P)  Tellier 1407 

Apparatus    for    Determining    Volatile    Acids    in . 

(Sellier) 367 

Apparatus  for  Filtering .    (P)  Caubet 1647 

Apparatus  for  Relining.  ic.    (P)  Duffy 658 

Casein  as  a  Fining  Agent  for .    (Miintz) 359 

Citric  Acid  in ;  Detection  of.    (Schindler) 1415 

Concentration  of : 

(Baudoin)  and  Schribaux 1089 

( Garrigou) 1241 

Containing    Free  Acids  or  Acid  Salts,  Clearing .    (P) 

Kaserer 1.t48 

Currant,  in  France .    (T.R.) 1052 

Enrichment  of  Tartars  and  Lees  of .    (P)  David 1547 

Fluorine  in .    ( Windisch) 62 

Glycerin  in .    Determination  of.     (Trillat) 1560 

La  Casse  in ,  Cured  by  Sulphurous  Acid.    (Laborde)  .  1035 

Lees  from  Messina,  Sicily .    (T.R.) 1209 

Modified  bv  Mycoderma   Vini ;    Composition  of  a  . 

( Rocques) 1148 

Production  of  Champagne .    (P)  Oger 1547 

Refining,  Ageing,  ic. .    (P)  Duffy 668 

Retrogression  of  Acidity  of .    (Moslinger)  181 

Salicylic  Acid  in ;  Determination  of.    (Pellet); 1416 

Salicylic  Acid  in;   Natural  Occurrence  of  (Wind- 
isch)    1089 

Sparkling ;  Preparation  of .     (P)  Garrett 1090 

Sterilisation  and  Preservation  of .    (P  >  Amiot 1408 

Sulphurous    Acid    in ;    Rapid    Determination    of   . 

(Mathieu) 1669 

Vinoline  and    Bordeaux-Red     in ;      Detection    of  . 

(Casali)  74 

Volatile  Acids  in:  Determination  of  ..    (Rocques  and 

Sellier) 193 

Volatile  Acids  in;  Sources  of  Error  in  Detennining . 

(Curtel) 76 

White :  Clouding  of .     (Smith) 1034 

Wire;  Galvanising .    (P)  von  Braucke 1537 

Wires  of  Nickel  and  Iron.    (Gray  and  Wood) 1184 

Wolframite ;  Deposits  of in  the  United  States.    (T.R.) ...    146 

Wood  ;  Alcohol    See  under  Alcohol. 

Apparatus  for  Carbonising .    (P)  Mourlot 1448 

Apparatus  for  Distilling .    (P)  Roake 246,966 

Apparatus  for  Drving,  Seasoning,  and  Impregnating . 

(P)  Higgins 914 

Apparatus  for  Grinding .    (P)  Wegerer 788 

Apparatus  for  Impregnating : 

(P)  Borner 1028 

(P)  Lake.    From  Gin?  sani  1535 

Apparatus  for  Impregnatingand  Dyeing .    (P)  Pfister  1455 

Apparatus  lor  Impregnating    and  Seasoning  .      (P) 

Higgius 550 

Artificial ;  Production  of .    IP)  Helbing 479 

-Charcoal :  Production  of from  Aromatic  Plants.    (P) 

Rubauds 1466 

Compound  for  Preserving : 

(P)  Kleinschmidt 708 

(P)  Stalker 707 

Conversion  of  into  Dextrine,  Glucose,  and  Alcohol. 

(P)  Magnierand  Brangier 632 

Creosoting  of .  (P)  Friedman 479 

-Fibre;  Manulacture  of  Spirit  from 1343 

F'ireproofing  of .    (PI  Rucker 347 

Fireprootinij  of ,  and  Compound  therefor.     (P)  Ferrell    615 

For  Railway  Sleepers ;  Preservation  of .  (P)  Flamache  1536 

Green-;    Treatment  of by  an  Alternating  Current. 

(P)  Guide .■ 1397 

Identification  of .     (Stone) 117    ' 


PAGB 

Wood— co«^. 

Impregnation  of ; 

(P)  Boult.  From  HulsbergandCo 1028 

(P)  Ferrell 550 

(P)  Ruping 1331 

Means  for  Impregnating .    (P)  .\ngus 1331 

Of  British  Guiana;  The  Constructional .    (Hill) Iii27 

Oil,  Chinese .    See  uTider  Oil. 

Preservation  of : 

(P)  Ferrell 1466, 1535 

(P)  Giussani 1233 

(P)  Sprague 479 

Preserving  and  Colouring .    (P)  Feyerabeudt 1331 

-Pulp.    See  wider  Pulp. 

Refuse  ;  Distillation  of  — .    (Siermann) 161 

Spent  Alkaline  Liquor  from  Reduction  of    Poplar  . 

(Grilfin) 559 

Staining .    ({')  Pfister 1393 

Staining in  Piittern.    (P)  Pfister 1231 

-Tar  from  the  Douglas  Fir ;   Examination  of .    (Byers 

and  Hopkins) 1228 

-Tar  ;  Production  of in  the  United  States.    (T.R.) ....    651 

See  ahto  under  Tar. 

See  also  under  Timber  and  Building  Materials. 

Woodite;  Manufacture  of .    (P)   Wood  and  Bartlett 264 

Wool ;  Action  of  Caustic  Soda  on .    (3Iat thews) 685 

Aniline  Black  on  ;  Production  of .    (P)  Bethmann...      ."iO 

Apparatus  for  Scouring,  &c.    (P)  Malard 1138 

Apparatus  for  Scouring .    (P)   Whitney 1531 

Bleaching  and  Dyeing .    (P)  Brown 867 

Cleaning  of- .    (P)  Maertens 868 

Discharging    Indigo-dyed    .        (P)    Berns.      From    The 

Badische  Anilin  nnd  Soda  Fabrik 342 

Dust ;     Sampling    and     Preparing   for     Analysis. 

(Meggitt) 105 

Influence  of  Assistant  Mordants  on  the  Spinning  of : 

(FlogelandKoller)  339 

(Kaptl) 612 

Lactic  Acid    used    in    Mordanting  with   Alumina. 

(During) 911 

Mordantingof .    (Alt) 1138 

Mordantinsr with  Chrome.    (Ulrich  and  Tugendhat) .    T69 

Mould  in  Sheep's  ;  Origin  of .     (Kalmann) 1132 

Printing  Coloured  Grounds  on .     iKuchlin) 47 

Process  and  Apparatus  for  Cleansiug,  A:e.    (P)  Born 405 

Scouring  in  New  Zealand.     (T.R.) 201 

Washings  ;  Acetone  Oil  from .    { Buisiue) \CA 

Wonllen  Tissues  ;  Resists  under  Steam  Colours  upon : 

(Depierre) 703 

(Koechlin) 703 

Wort  and  Yeast ;   Apparatus  for  Mixing  and  Aerating—.—. 

(P)  Wallersteiu  and  Fruend 633 

Apparatus   for   Aerating    .       (P)     Wallerstein     and 

Freund 360 

Apparatus  for  Conversion  of into  Beer.    (P)  Selg  and 

Giintrum 492 

Apparatus  for  Filtering  Brewers'  .     (P)    J)e  Meule- 

meester 1148 

Beer:  Caramelising during  Mashing.    (Prior)  715 

Rapid  Separation  of  from  Dregs.     (P)    De  Meule- 

meester 1241 

Wrought  Iron.    See  under  Iron. 

Wyoming  ;  Platinum  Ores  of 709 


Xanthine ;    Homologues   of    - — .         (P)    Boehringer     und 

Soehne 68,424 

Thio- :  and  Manufactiu'e  of  same.  (Boehringer  und  Soehne. 

iVom  A  ch ) 1245 

Xylene ;    Nitro-  and  Amino  Derivatives  of   .      (Noeltlng 

andThesmiir) 398 

Xy lend,  Trinitro- ;  Symmetrical  - — •.    (Blanksma) :      605 

Xylidine  Sulphonic  Acid.    See  under  Dyestuffs. 

Xylopia  Ethiopica ;  Constituents  of .     (De  Rochebrune).,    186 

Xylylene  Diamines.    See  under  Dyestuffs. 


Y 


Yams;  Production  of  Alcohol  from 1089 

Tarns.    (Class  V.)  46,113,170,249,839,408,471,544,610. 

701,769,  856,  911.  968,  1024,  1073,1132,  1182, 
1229,  1275,  1328,  1392,  1452,  1530 

Yam  and  Textile  Fabric :  Metallic.    (P)  Harmel 1134 

Yarns  and  Threads ;  Treating  with  Liquids.    (P)  Prest- 

wich 113 

Apparatus  for  Colouring .     (?)  Fornander 1393 

Apparatus  for  Dyeing .    (P)  Corron IV.M 

Apparatus  tor  Dyeing  and  Treating .    (P)  Major  and 

Wood 340 


116 


.TOUKNAL   OF  THE   SOCIETY  OP  CHEMICAL  INDUSTRY. 


Tarns— con  ^ 

Apparatus  for  Dyeing, 4c. .    (P)  Hindlev  and  otbeis.     CIS 

Apparatus  for  D.veiug,  Washing, ie. .    (P)Corron...    16S3 

Apparatus  for  Steaming,   &c.  .      (P)    Lake.     Prom 

Fries 1S92 

Apparatus  for  Testing  Strength  of  Fine .    (LesVerV'."    387 

Apparatus  for  Treating .    (P)  Hindley  and  others...    47,3 

Apparatus  for  Wasliing  Hanlis  of  .     (P)    Eck  and 

Becker 545 

Dyeing .  and  Apparatus  for.     (P)  Bocks 1532 

Effect  of  Moisture,  Acids,  and  Alkahs  on  Cotton  . 

(Smith) 4JJ 

Machines  for  Mercerising .    (P)    Dolder !!!!!!!    342 

Machines  for  Oxiiiising .     (P)  Fries 613 

Mercerised  Cotton .      (P)  Boult.    Prom  E<i'icheVibach  llsa 

Mercerising  of .    (P)  Pickles 701 

Preparing for  Dyeing  and  Finishing.    (P)  Wnrriwell.  1025 

Producing  Variegated  Effects  on .    (P)  Rodger 1.328 

Treatment  and  Finislling  of .     (P)  Ashwell 1393 

Treatment  of  Nitroeellulose  for  Manufacture  of  Lustrous. 

(PI  Boustield.  From  Soci^td  Prod.  Chim.  de  Droogen- 

IWSCll r,4(j 

■Warp;  Printingof .    (P)  Sdimidt  .■.'.';.'.'  1132 

Teost  Alhurain    Preparat ion  of .    (Schroeder) U18 

And  Wort ;  Apparatus  for  Mixing  and  Aerating .    Vpj 

Wallerstein  and  Freund 632 

Beer:  Influence  of  Concentrated  .Salt  Solutions  on"-^". 

( Lepoutre) 867 

Biicheler's  Process  Tried  for  Preparation  of  Celery  Seed 

.     (Hesse)  267 

Cells  ;  Chemical  Processes  111  Dead .    (Albert) 60 

Cells;   Obtaining  the  Contents  of  .      (P)  Hansford. 

From  Gans 491 

Connexion  between  Physiological  Condition   of and 

Changes  in  Knzvme  Content.    ( Delbriick) 490 

Conversionof into  Beer.     (P)  .Selg  and  Guntnim 492 

Distillery  Seed-;    Biicheler's  Method  of  Preparing  . 

(iMoritz) 417 

Extract ;  Preparation  of .    (P)  Kressel 493 

Extract ;  Preparation  of  an  Alimentary (P)  Elb 924 

For  Bread-making.     (P)  Heileiilnan ogg 

For  Food  Preirarations  ;  Washing  of .     (P)  Peters 132 

Improvements  in .    (P)  Davies  and  Wilding 786 

Invertase:  Further  Experiments  on .    (Bokorny)....  1086 

Invertaseof .     (Holzmann)  I34O 

Maltase;  Synthetic  Action  of .    (Emmerling) 6(1 

Manufacture  of .     (P)  Brunt 1464 

Oleolytic  Enzymes  in .     (Delbriick) 266 

Polalo  Starch  in ;  Determination  of.     (Hcliebrand)..    2S1 

Powder ;  Preparation  of .    (P)  Arzt  and  Wilding 924 

Preparation  of  Permanent.    (Albert.  Buchner,  and  Rapp)  1033 
Preparing for  Manufactuie  of  Food  or  Manure.     (P) 

W'ardle j83 

Pressed  Grain  ;  DiBerentiation  of  from  Bottom  Fer- 
mentation Yeast.    (Marl-.ach) 417 

Production  of  Artiflcial .    (P)  Verein  Spiritus-Fab.  ..    715 

Purification  of  Beer for  Bakers'  Purposes.  (P)  Raben 

and  Wrede 7ig 

Seed- ;  Biicheler's  Process  for  Acidification  of : 

( Heinzelmanii) 859 

( Hesse) 632 

Special ;    Common  in  High-Fermentation  Beers.      (Van        ,■' 

Laer)  1190 

Treatmentof.    (P)  O.xford 421 

Use  of  Oil  Cako  and  Seeds  in  Manufacture  of  .    (P) 

Stnng.. 1290 

Washing  of by  Ordinary  Method  and  by  Levigation. 

( Luff) 922 

Zymase  Formation  in .    (Buchner  and  Spitta) 784 

Yeasts  ;  Action  of  Tannins  and  Colouring  Matters  on  Activity 

of .    (Rosenstiehl) 181 

Bottom-Fernientation  ;     Separation   of   High   and   Low 

Attenuating  T.vpes  of .    (Sehonfeld) 267 

English;  A  Study  of .    (Grey) 417 

From  Sugar  Canes  for  Fermentation  of  Cider.    (Alliot)  ...    923 
Low  Fermentation  Brewery  ;  Picparation  and  Vse  of  — . 

(P)  Jacquemin 786 

Occurrenceof  Gl.TcoKen  in 'Virious — -.     (Henneberg) ...  1289 
Of  the  Saaz  and    Frohberg  Tyiies ;    Behaviour  of  . 

(.Schonield) 859 

Yew ;  Taxine  tho  Alkaloid  of  the -.    (Thorpe  and  Stubbs) .  1037 

Yohimbine ;  Characteristics  of 660 

Yorkshire  Section ;   Address  to .    (Bedford) I520 

Y'lang-Y'lang ;  E>sence  of .    (Darzens) 364 

Oil.    See  under  Oils, 
Ttterite  Groun;    Manufacture  of  the  Elements  of  the  , 

(P)  Abel.    From  Siemens  and  Halske  Actienges 872 


PAGI 

Zein ;  Extraction  of —.    (P)  Osborne  and  Conielison 358 

Obtainmentof .    (P)  Wulkan i,30 

Zinc  and  Cobalt.  Separation  of .      (Rosenheim  and  Huld 

schinsky) 535^ 

And  Niciiel ;  Quantitative  Separation  of .    (Rosenheim 

and  Huldschiiisky) 141 

Arsenic-free ;  Preparation  of .    (Hehner) '....'.    675 

Blendes  :  Loss  of  Silver  in  Roasting .    (Sander) 016 

Blende ;  M:ignetic  Separation  of ,  at  Denver 1184 

Blende  ;  Removal  of  Iron  from .     (Phillijis) 120 

Detection  of .    ( Biewend) /.,,  1349 

Determination  of .    ( K  Uster  and  Abegg) .'  1557 

Determination   of  .  and    Influence   of   Iron  on   the 

Results.    (Coppalle)  724 

Dust ;  Production  of .     (P)  Convers  and  De  Saulles  . '.     620 

Dust;  United  States  Customs  Decision  on  — .    (L'.R.)..    800 

Electric  Production  of .    (Kershaw) 665 

Electrolytic  Precipitation  of .    (Smith) .'  1558 

j  Extiaction  of .     (P)   Bab«  and  Tricart .!ll42 

Extractionof .Direct.    (P)  Bermoiit 1457 

Extraction  of from  Ores.     ( P)  Hoepfner ]08I 

Extractionof from  Ores  and  Compounds.    (P)  Have- 

mann ggg 

Extractionof from  Waste  Products.    (P)  Keil'iinr .'.'.'.'    351 

Free  from  Lead  :  Obtainment  of .    (P)  Hopkins .54 

From  Ores,  Furnace  for  Separation  of .    (PJ  SiSbillot..  1333 

Furnace.    (P)  Wetherhill 1401 

Furnace  Cinder ;  Determination  of  Metallic  Lead  in  Crude 

•.    (Prost.  Charon,  and  Marissal) 874 

Galvnnoteclinical  and  Electrometallurgical  Extraction  and 

Reflningof .    (P)  Paweck 140s 

In  Foodstiitls.  Traces  of .    ( lledicus  and  Mebold) 1248 

Industry  in  Kansas.    (T.R.) gj 

Micro-Structure  of .  and  Small  Impurities  in.    (Lewis)  1458 

Obtaining  by  Electrolysis,  and  App:iratus  therefor. 

(P)   Mond 354 

Obtainment  of from  Ores  and  Mattes.      (P)  Arm- 

„     strong 917 

Obtaming .    (P)  Hopkins 1401 

Ores.    See  unifer  Ores. 

Production  in  Silesia.    (T.R.) 880 

Production  in  LTpper  Silesia,  Germany\    CT.R.) 1112 

Production  of ■.     (P)  Schulte 1457 

Production  of  the  United  States.    (T.R.) eso  1162 

Production  of  the  World.    (T.R.) 570 

Recovery  of from  Sulphide  Ores.     (P)  Kirkpatrick- 

Picard 124, 351 

Recovery  of from  Sulphide  Ores  and  Tailings.      (P) 

Rogers  and  Oswald 124 

Smeltingof .    (P)  Diivies 483 

Smelting  or  Retininff.     (P)  .Vrinstrong 1281 

Volumetric  Determination  of .     (Prothiere) 724 

■Working  of in  Electric  Furnaces.     (P)   Uoriemagen. .     917 

-Bearing  Materials;  Treatment  of .     (  P)  Dorseniagen      775 

-Dust  as  Precipitant  for  Gold  in  the  United  States . 

^,   'T.R.) 1421 

-Plates;  Electrolytic  Plating  of .     (P)  Popp 485 

•White  and  White  Lead  ;  Comparative  Experiments  with 

.    (Rigolot) .' 1543 

Ziuo  Chloride  for  Electrolytic  Purposes;  Treatment  of  . 

(P)  Swinburne  and  Ashcroft 411 

-Gelatose  Compound.     (P)  Eichengriin  and  Berendes  ....    791 
Hydroxide;  Solubility  of in  Ammonia  and  Ammonium 

Bases.    (Herz) 727 

Nitrite;  Preparation  of .    (JIatuschek) 705 

Oxide;    Action    of    Hydrogen    Peroxide   on   .      (De 

Forcrand  1 595 

Oxide  in  the  United  States.  Production  of .    (T.R.) . , .  1422 

Oxide,  Polymerisation  and  Heat  of  Formation  of .    (De 

Forcrand) 995 

Peroxides,  Constitution  of .    (Forcrand)  10*1 

Sulphide;  Obtainmentof .     (P)  Briinjes 1286 

Sulphide  ;    Turbidity    in    Filtrates   from  .      (MUhl- 

h.auser)  1099 

Zirconia:  Reduction  of .    (Wedekind) 1561 

Zirconium  ;  Manufacture  of .     (P)  .\bel.     From  Siemens 

and  Halske  -Vctienges 872 

Separation  of from  Iron.    (Gutbier  and  HuUer) 1350 


LIST   OF  NEW   BOOKS. 


117 


LIST    OF    NEW    BOOKS. 


PAOE 

A  Colleite  Text  Book  of  Chemistry.    (Retnsen) 145 

Aids  to  Practical  Geology.    (Cole) 77 

Aids  to  tlie  Analysis  and  Assay  of  Ores,  Metals,  and  Fuels,  &c. 

(Morgan) 1303 

An  Introduclion  to  Chemistry  and  Physics.     Volumes  1.  and 

II.    (Perkin.junr.,  and  Lean) 369 

Annual  Repfirt  of  tlie  Chief  Inspector  of  Factories  and  Work- 
shops lor  the  Year  lOOl 878 

Part  II 1303 

Arsenic.    ( Wanklyn) 1C43 

Ass.i.\injr  and  Metallurjiical  .Vnalysis.  for  the  Cse  of  Students, 

Chemists,  and  Assayers.     (Ehead  and  Sexton) 567 

Board  of  Trade  Memorandum  on  the  Companitive  Statistics  of 

Population.  Industry,  and  Commerce  of   the  United 

Kingdom  and  some  Leading  Foreif^n  Countries 1104 

Chemicals  and  Allied  Products.     (U.S.A.  Bulletin) 1104 

Class  List  and  Index  of  the  Periodical  Puhlications  in  the 

Patent  Ottioe  Library 369 

Collins,  S.  H.     The  Absorption  of  Arsenic  by  Barley.     (Jan., 

Newcastle) 221 

Dryoscopie.     (Raoult) 667 

Cyanide  Practice.    (James)  78 

Die  Chemische  Industrie  des  deutschen  Reiches  in  Bej?inne 

des  zwanzigsten  Jahrhunderts.    (Witt) 1252 

Die  Chemische  Industrie  in  der  deutschen  Zoll-  und  Handels- 

yesetzgebung       des       neuuzehnten       Jahrhunderts. 

( .Uuller)  1252 

Die  Darstellung  des  Chroms  und  seiner  Verbindunjren  mit 

Hilfe  des  Elekrrischen  Siromes.    ( Le  Blanc) 135* 

Die  Elektholvse  des  Wassers,  ihre  Durchfuhrung  und  Aa\ren- 

dung".    ( Enixelhardt) 729 

Enzymes  and  their  Applications.     (Effront.)      English  Trans- 
lation by  Prescott 369 

Essays  in  Historical  Chemistry.    (Thorpe) 797 

Factories  and  Workshops.  Annual  Rejjort  by  Chief  Inspector  1354 
First  Book  of  Qualitative  Chemistry.  (Prescott  and  Sullivan)  933 
Forty-sixth  Report  of  the  Commissioners  of  H.M.  Customs  . . .  1354 
Fosfati,  Perfosfati  e  Concimi  Fosfatici,  Fabricazione  ed  Analisi. 

(Minozzi) 1561 

Siis  and  Gas  Fittings.     (Hills) 877 

Handbook  of  Technical  Gas  Analysis.    (Winkler.)    Translated 

by  Lunge 729 

Handbuch  der  anorganischen  Chemie.     (Dammer) 

729.  S77, 1105, 1562 
Higher  Matheniatics  for  Students  of  Chemistry  and  Physics. 

( Mellor) 1043 

International  Catalogue  of  Scientific  Literature 1105 

Jahrbueh  der  Chemie.    (Meyer) 119(5 

Jahrlmch  der  Elektrnehemie.     (Nernst  and  Borchers) 1477 

Jena  Glass  and  its  Scientific  and    Industrial  Applications. 

( Hovestadt.)    Translated  by  Everett 1562 

La  Grande  Indu>trie  Chimique  Min6rale.    (Sorel) 933 

L'Alcool  Induslriale.     (Ciapetti) 1561 

Les  Nouveautes  Chimiques  pour  1902.    (Poulenc) 797 

Lighting  by  Acetylene.    (Dye) 668 

L'liulustrie  des  Mati^res  Colorantes.    (Duponl) 78 

Manual  of  Agricultural  Chemistry.     (Ingle) 729 

Methods  of  Gas  .Analysis.  (Hempel.)  Translated  by  Dennis.  1159 
Mnieral  Resources  of  the  United  States,  Calendar  Vear  1900. 

(Day) 507 


PAGE 

Minesand  Quarries  (United  Kingdom),  General  Report  and 

Statistics  for  laoi 1418 

Monographien  Uber  angewandte  Klektrocheiiiie.    (Miiiet) 1159 

New  Customs  Tariff  of  China 1*1* 

New  Customs  Tariff  of  the  Australian  Commonwealth 1419 

Olive  Oil  :    Its   Source,   Production,   Character,   and    Use-. 

(Boehm) 146 

On  Cane  Sugar  and  the  Process  of  its  IManufacture  in  Java. 

(Pnnseii  Geerligs) 1169 

On  the  Composition  of  Dutch  Butter,    (van  Ryn) "S 

Other  Worlds  :   Their  Nature,  Possibilities,  and  Habitability 

in  the  Light  of  the  Latest  Diicoveries.    (Serviss) .'J68 

Practical   Chemistry  :     An    Experimental     Introduction    to 

Laboratory  Practice  and  Qualitative  .Analysis  from  a 

PhTsico-cliemical    Standpomt.       (Aherg   and    Herz.) 

Translated  by  H.  T.  Calvert 77 

Primary  Batteries :    Their   Theory,   Construction,  and    Use. 

(Cooper)  197 

Review  and  Text  of  the  American  Standard  Specifications  for 

Steel.    (Colby) 668 

Sewage  Works  Analysis.    (Fowler) 877 

Subject  List  of  Works  on  Domestic  Economy,  Foods,  and 

Beverages 1196 

Tabellarisciie  Uebersicht  der  im  Handel  beflndlichen  kiinst- 

lichen  organischen  Farbstoife.    (Schultz  and  Julius)  .    997 

Technisch-Chcmisches  Jahrbueh,  1899.    (Biedermaun) 729 

Technisch-Chemisches  Jahrbucb,  1900.    (Biedermann) 1477 

Text-Book  of  Electro-Chemistry.      (Arrhenius.)      Translated 

byMcCrae 1159 

A  Text-Book  of  Inorganic  Chemistry.     (Holleman.)      Trans- 
lated by  Cooper 798 

Text-Book    of    Physiological    and     Pathological   Chemistry. 

(Bunge.)     English  Translation  by  Starling 797 

The  Analysis  of  Steel- Works  Materials.    (Brearley  and  Ibbot- 

son) 1261 

The  Chemistry  of  Pigments.    (Parry  and  Coste) 146 

The   Chemistr.-  of   the  Terpenes.      (Heusler.)      Authorised 

Translation  by  Pond  1^1 

The  Electro-Plating  and  Electro- Kefininz  of  Met.als.    (PhiUp)  1261 
The  Elements  of  Physical  Chemistry  : 

(Jones)  ■'SS 

(Morgan) 7!'8 

The  Experimental  Study  of  Gases.    (Travers.)    With  Preface 

by  Sir  W.  Ramsay 7S 

The  Gas  Engineers'  Laboratory  Handbook.    (Hornby) 5<!7 

The  Mineral  Industry  :  Its  Statistics,  Technology,  and  Trade 
in  the  United  States  and  other  Countries  to  the  end  of 

1901.     (Rothwell) = 1334 

The  Scarcity  of  Coal.    (Brongh) 197 

The  Soap  Brand  Record  and  Trade  Mark  Manual.    (Lamborn)    433 
The  Testing  of  Chemical  Reagents  for  Purity.      (Krntich.) 

Authorised  translation  by  Williamson  and  Dupre 1477 

The  Textile  Fibres  of  Commerce.    (Hannan) 797 

The  Utilisation  of  Wastes  and  By-Products  in  Manufactures. 

(U.S.A.,  Census  Bulleiiu) 1104 

Thirty-eighth  Annual  Report  on  Alkali,  Sc,  Works.     (By  the 

Chief  Inspector) 1303 

Trades  Waste  :  Its  Treatment  and  Utilisation."  (Najlor) 877 

Utilisation  ofkWaste  Products.    (Koller) 1159 


118 


JOtJBNAL  OF  THE  SOOEETX  OF  OHEMICAli  INDUSTRY. 


INDEX  OF  NUMBERS   OF   ENGLISH  PATENTS  ABSTRACTED. 


No.  of 
Patent. 

Page. 

Patent.  ^^«- 
1900. 

No.  Of 
Pat«nt. 

PafiB. 

No.  of 
Patent. 

Pago. 

No.  of 
Patent. 

Page. 

No.  Of 
Patent. 

Page. 

No.  of 
Patent. 

Pasc. 

» 

^ 

901. 

1901. 

1901. 

1901. 

1901. 

20,6fi7 

163 

22,802 

262 

1766 

Ill 

4Wi 

r   173 

6091 

410 
353 

7731 

460 

9927 

917 

22,6li2 

34 

1773 

163 

■PIW 

366 

6102 

7736 

696 

9999 

608 

189 

9, 

22,768 

36 

1783 

125 

4422 

411 

6129 

659 

7800 

492 

10,013 

851 

22,776 

4S 

1787 

37 

4441 

473 

6146 

326 

7803 

487 

10,015 

133 

Y457 

347 

22,782 

109 

1834 

48 

4455 

1164 

6139 

661 

78 19 

487 

10,029 

8711 

12,583 

359 

22,844 

33 

1842 

314 

4189 

620 

6236 

345 

7831 

697 

10,101 

811:^ 

14,097 

349 

22,856 

185 

1849 

353 

4495 

117 

6246 

139 

7902 

421 

10,1113 

862 

14.233 

364 

22,887 

35 

1850 

771 

4516 

1146 

6260 

330 

7919 

171 

in,U3 

867 

14,278 

349 

2S,»53 

257 

1890 

125 

45rts 

219 

6323 

409 

7921 

403 

10.124 

914 

14,601 

259 

22,937 

244 

1904 

116 

■4571 

460 

63.16 

539 

7933 

341   1 

10,127 

868 

14,528 

340 

22,960 

109 

1913 

3li8 

4576 

261 

6353 

631 

7932 

548   1 

10,160 

287 

15,2»2 

326 

22,989 

87 

1934 

134 

458d 

164 

6357 

598 

7995 

693 

10,190 

904 

15,629 

361 

2.1,044 

109 

19a9 

SiO 

45  as 

333 

6429 

310 

8063 

487 

10,220 

906 

15,866 

340 

23.014A 

33 

2105 

109 

4(109 

337 

6441 

131 

8074 

760 

10,346 

'87 

16,fl88 

.%1 

23,110 

48 

2188 

111 

4610 

253 

6468 

697 

S076 

912 

10.361 

863 

16,067 

337 

23,156 

358 

2250 

SSi 

4657 

4U9 

6487 

334 

8086 

556 

10,356 

923 

1«,423 

340 

23,198 

186 

2294 

130 

4702 

487 

6507 

634 

8132 

420 

10,412 

344 

16.8S0 

361 

23.320 

178 

2297 

356 

47U7 

461 

6519 

319 

8156 

912 

10,635 

362 

17.289 

350 

23,412 

185 

2335 

358 

4713 

976 

6534 

363 

8257 

476 

10.5"1 

1149 

17,376 

332 

23.415 

628 

2342 

117 

4793 

333 

6545 

249 

8269 

31 

Hl.l>39 

699 

17.426 

338 

23,419 

37 

2368 

117 

4803 

488  . 

6546 

349 

8270 

414 

10,653 

778 

17,659 

360 

2.'i.470 

171 

2397 

159 

4828 

476 

65ii9 

333 

8380 

777  1 

10,637 

761 

17.691 

344 

23,493 

176 

2407 

176 

4830 

459 

6680 

548 

S3U1 

719 

10,603 

7ti5 

18.385 

245 

23,507 

67 

2409 

118 

4839 

250 

6609 

139 

8331 

35S  1 

10,6S0 

1237 

18.518 

262 

23.517 

162 

2467 

326 

4915 

245 

6611 

333 

8431 

973 

10,696 

107 

18.594 

365 

23.634 

182 

2499 

118 

4917 

410 

6622 

262 

8137 

626 

10,731 

723 

18,802 

364 

23.647 

354 

2587 

125 

4943 

558 

6623 

650 

8419 

460 

10,728  • 

643 

19,116 

347 

23.718 

118 

2645 

271 

4951 

851 

6613 

337 

8179 

76.i 

10,729 

518 

21.872 

861 

23.727 

188 

2691 

183 

4969 

971 

6644 

473 

8483 

533 

10,75'( 

540 

24,120 

332 

23,764 

173 

2713 

407 

4970 

959 

6651 

349 

8531 

269 

10,783 

717 

24,127 

365 

23,796 

182 

2780 

331 

4975 

347 

6666 

473 

8636 

491 

10,797 

139 

23,797 

183 

2755 

189 

6015 

253 

6693 

394 

8545 

473 

1(1.813 

868 

90 

0. 

23.798 

183 

2756 

124 

5022 

333 

6739 

699 

8546 

763 

10.S23 

558 

23,811 

54 

2776 

107 

5038 

461   t 

6771 

364 

8556 

649 

10,838 

925 

2703 

260 

23,851 

175 

2782 

862 

6040 

463 

6795 

364 

8636 

608 

10,S57 

550 

6761 

368  j 

23,886 

133 

2836 

125 

5042 

245 

6800 

550 

8722 

491 

10,S59 

915 

8309 

347 

23,887 

111 

2839 

111 

6076 

546 

6816 

394 

8752 

482 

10,865 

555 

8670 

SUl 

23,902 

37 

2853 

54 

6U8 

326 

6828 

344 

8762 

763   , 

10,869 

831 

8705 

334  1 

24,602 

262 

2907 

338 

SIS4 

838 

6829 

344 

8777 

786 

10,884 

266 

-8931 

329 

2913 

169 

5156 

331 

6837 

411 

8800 

4'Jl 

lO.SSli 

608 

9142 

345  ' 

19( 

X, 

2937 

34 

6167 

249  i 

6861 

599 

8821 

1039 

10,938 

1079 

9294 

329 

2939 

177 

8316 

408  ) 

6878 

337 

8828 

612 

10,994 

562 

9595 

359 

50 

264 

3U43 

360 

8234 

258 

6883 

633 

8882 

788  1 

11,0.33 

558 

10,069 

357 

100 

S3 

31180 

829 

5236 

489 

6901 

461 

8923 

782 

11,074 

355 

10,155 

350 

116 

163 

3071 

340 

5240 

4-34 

6937 

360 

8934 

471 

11,083 

706 

10,867 

872 

199 

269 

3129 

269 

6265 

485 

6953 

598 

8942 

693 

11,093 

1286 

15,108 

34 

240 

109 

3178 

129 

5295 

363 

6971 

183 

9011 

485 

11,133 

540 

16,621 

163 

241 

245 

3239 

249 

5318 

539 

7030 

477 

9021 

596 

11,149 

626 

18  040 

68 

274 

188 

3266 

331 

5336 

648 

7041 

460 

9039 

558 

11,135 

7U 

18.188 

33 

330 

111 

3305 

173 

6356 

497 

7063 

458 

9011 

638 

11.163 

609 

18.191 

33 

331 

123 

3311 

169 

6388 

717 

7084 

483 

9084 

760 

11,165 

6.37 

18.279 

S3 

392 

37 

3327 

407 

5404 

214 

7110 

657 

9133 

773 

11,203 

717 

18,958 

58 

430 

123 

8328 

2/5 

6W6 

269 

7117 

4611 

9141 

696 

11,2:16 

912 

19,571 

162 

457 

176 

3329 

345 

64  W 

259 

7131 

491 

9231 

786 

11,257 

907 

20,612 

67 

493 

410 

3472 

333 

6178 

350 

7148 

6;'9 

9337 

787 

11,312 

913 

20,702 

54 

617 

133 

3496 

458 

6192 

133 

7157 

lOSl 

9350 

460 

11,328 

633 

20.718 

37 

524 

245 

35iil 

269 

6502 

365 

7170 

493 

9357 

868 

11,337 

366 

20,855 

62 

601 

117 

3592 

271 

5616 

341 

7178 

70S 

0369 

479 

11,339 

1381 

20,894 

63 

751 

37 

3656 

422 

6526 

492 

7181 

639 

9377 

697 

ll,.i36 

399 

21,061 

66 

754 

51 

3671 

410 

5541 

413 

7194 

471 

9393 

626 

11,358 

608 

21,073 

48 

769 

127 

3768 

175 

5.J56 

549 

7237 

336 

9437 

7i>7 

11,366 

1392 

21,075 

32 

781 

241 

3849 

330 

5580 

219 

7346 

415 

9160 

763 

11,368 

787 

21,228 

352 

SOI 

113 

3943 

163 

6593 

33:! 

7250 

337 

9182 

367 

)  1,435 

775 

21,256 

68 

930 

261 

4012 

244 

5653 

493 

7253 

717 

9496 

783 

11,197 

838 

21,388 

122 

999 

111 

4017 

612 

5654 

249 

7256 

353 

9513 

697 

11,508 

925 

21,483 

52 

1008 

716 

4024 

249 

.5655 

473 

7258 

356 

9551 

962 

11,519 

69B 

21,5U 

34 

1012 

64 

4096 

458 

5678 

302 

7339 

656 

9556 

771 

11,583 

56 

21.518 

163 

1042 

113 

4099 

411 

5693 

850 

7311 

198 

9569 

635 

11,612 

984 

21,519 

163 

1070 

361 

4126 

45S 

!    57W 

326 

7397 

408 

9613 

471 

11,624 

700 

21,660 

61 

1099 

349 

4147 

349 

.5757a 

109 

7398 

401 

9617 

860 

11,611 

915 

21,565 

468 

1140 

114 

4169 

164 

5764 

384 

7410 

:t60 

9W2 

762 

11.714 

397 

21,566 

124 

1169 

171 

4176 

178 

6811 

249 

7415 

698 

9613 

698 

11,719 

792 

21,428 

481 

1160 

113 

4200 

188 

5826 

353 

7413 

360 

9633 

558 

11.733 

966 

21.641 

33 

1173 

163 

4206 

179 

6884 

659 

7481 

488 

9691 

707 

11,753 

700 

21327 

333 

1221 

264 

4207 

271 

5846 

553 

7491 

701 

9694 

608 

11.766 

769 

21,886 

124 

l:!67 

111 

4228 

164 

5879 

366 

7641 

471 

9615 

857 

11.7S3 

275 

22.033 

113 

1358 

111 

4229 

698 

5880 

249 

7.i68 

409 

9720 

1036 

11.7,-i3 

.398 

22.121 

117 

1376 

349 

4231 

461 

6802 

397 

7029 

916 

97.33 

461 

11.793 

706 

?/JSl 

118 

1387 

264 

4263 

268 

6936 

421 

7632 

338 

9752 

888 

ii.si:; 

118 

S2.297 

111 

1893 

62 

4279 

171 

6940 

097 

7710 

70(1 

9774 

700 

11.S2II 

924 

22.328 

67 

1508 

276 

4280 

171 

1    6057 

408 

7715 

539 

9796 

712 

11.S33 

906 

22,391 

67 

1516 

253 

4302 

898 

6061 

1033 

7723 

095 

9823 

1.32 

11.S39 

701 

22,397 

37 

1516 

253 

43114 

473 

6077 

1039 

7723 

697 

9847 

1025 

ll,s.33 

771 

22,554 

64 

1644 

248 

4.850 

164 

6089 

4111 

7735 

709 

9892 

708 

11, 'OO 

872 

22,870 

124 

1738 

123 

isre 

350 

609'! 

652 

7726 

700 

9920 

488 

13.015 

869 

INDEX  OF  NUMBERS   OF  ENGLISH  PATENTS  ABSTRACTED. 


119 


.                                    .                               t 

ro.of 

ttent. 

Page. 

No.  of 
Patent. 

Page.  ] 

No.  of 
Patent. 

190 

Page. 

No.  of 
Patent. 

Page. 

No.  of 
Patent. 

p,.j 

No.  of 
Patent. 

Page. 

No.  of 
Patent. 

1  Page.:  J 

190 

1. 

1901. 

1. 

1901. 

1901. 

1901. 

1901. 

2,0il 

609 

13.452 

915 

15.611 

m< 

17,471 

1206 

i;i,'!32 

1131 

21,362 

12S2 

22.923 

1530 

L'.O'JS 

906 

13.507 

961 

16.621 

1280 

17,478 

1224 

19.343 

133 

21.364 

269 

22.931 

330 

2.iias 

907 

13.563 

171 

15,678 

1024 

17,480 

125 

19.349 

1267 

21,372 

108 

22.965 

1412 

:;.0S19 

924 

13.571 

917 

15.682 

910 

17,494 

331 

19,444 

1226 

21,376 

109 

22,966 

1566 

2,134 

763 

13,588 

913 

16.687 

1.V23 

17,507 

1179 

10.468 

1282 

21,377 

109 

23,990 

1282 

2,137 

698  1 

13,619 

967 

15.708 

1024 

17,640 

1139 

19,474 

1897 

21,395 

872 

23,028 

1407 

2,1S1 

861  1 

13,653 

1077 

15,751 

1020 

17,555 

107 

19,483 

1226 

21,424 

976 

23,055 

340 

2,185 

838 

13.662 

979 

16.760 

4«0 

17,-564 

1072 

19.486 

1182 

21,473 

1388 

23,056 

906 

2,188 

620 

13,733 

926 

15.829 

912 

17,580 

849 

19.194 

1345 

21,481 

617 

23,060 

349 

2,202 

701 

13,755 

70i 

16.846 

109 

17,681 

1408 

19.499 

S30 

21,517 

1471 

23,124 

263 

2,250 

648 

13,793 

860 

16,856 

1189 

17,626 

189 

19.5111 

988 

21,534 

34 

23,125 

263 

2.259 

697 

13,833 

925 

15,886 

1191 

17,628 

366 

19.527 

1329 

21,546 

3.56 

2,3,141 

269 

2,286 

904 

13,853 

961 

16,921 

68 

17.636 

1072 

19.632 

1132 

31,616 

1279 

23,143 

566 

2.28(! 

927 

13,863 

769 

16,924 

1182 

17,687 

1127 

19,556 

612 

21,621 

1349 

2.3,155 

263 

2,2'.ll  i 

916 

13.864 

618 

15,927 

910 

17,656 

1027 

19,S85 

788 

21,626 

988 

23,188 

988 

2,307 

851 

13,877 

904 

15,929 

1078 

17,665 

1179 

19,686 

711  ' 

21,628 

1293 

23,200 

833 

2*18 

652 

13,983 

961 

15,988 

927 

17,671 

1192 

19,587 

543 

21,642 

961 

23.214 

1389 

2,311 

961 

13,984 

1082 

15,984 

709 

17,779 

1080 

19,6.16 

1276 

21,645 

171 

23,260 

1323 

2.319 

857 

14,046 

354 

16,987 

1035 

17,789 

1127 

19,663 

1131 

21,646 

1441! 

•23.37S 

762 

2,32.5 

872 

14,081 

856 

15,990 

1179 

17,807 

1072 

19,691 

1191 

21,692 

897 

2H,-JSU 

477 

2,326 

6S6 

14,104 

1148 

15,991 

1179 

17,815 

1191 

19.692 

1191 

21,730 

1226 

■•■A.-^St 

733 

2,327 

703 

14.106 

1025 

16,032 

401 

17,823 

959 

19,720 

1288 

21,738 

1457 

23.29L 

1196 

2.332 

865  1 

14,108 

914 

16,049 

984 

17,828 

330 

19,721 

1131 

21,746 

1408 

33,292 

792 

2.3.35 

924 
763 

14,146 

1029 

16,056 

961 

17,950 

425 

19,804 

906 

21,756 

397 

23,422 

1636 

2,413 

14.166 

906 

16.071 

32 

17,975 

34 

19,826 

3-32 

21,758 

183 

23,430 

326 

2.421 

872 

14,174 

108S 

16,109 

1029 

17,978 

107 

19,827 

782 

21,764 

1388 

23,44:i 

347 

2,421A 

872 

14,281 

1039 

16,110 

1035 

17,988 

1403 

19,857 

34 

21,768 

1344 

23,449 

699 

2,W2 

959 

14,266 

360 

16.122 

917 

18,077 

1078 

19,898 

1178 

21,773 

1327 

23,459 

1389 

2.447 

628 

14,306 

269 

16,131 

1280 

18,102 

64 

19,899 

1226 

21,830 

1453 

23,469 

1346 

2,476 

704 

14,329 

711 

16,132 

1280 

18,148 

122 

19,902 

1394 

21,838 

1563 

23,623 

183 

2.500 

976 

14,842 

961 

16,133 

1536 

18,148 

123 

19,912 

1393 

21,856 

1149 

23,648 

907 

2,507 

632 

14,356 

707 

16,170 

968 

18,160 

176 

19,919 

1322 

21,863 

488 

23..553 

1465 

2,510 

704 

14.363 

13SS 

16,173 

1024 

18,151 

108 

19,993 

118S  ' 

21.873 

276 

23,666 

1631 

2,532 

762 

14,366 

926 

16,207 

492 

18,164 

1279 

19,998 

1131 

21,874 

1448 

23,667 

1631 

2.539 

919 

14,390 

1024 

16,211 

861 

18,169 

1127 

20,001 

38 

21,879 

1327 

23,695 

1328 

2,540 

771 

14,391 

700 

16,230 

1224 

18.161 

1097 

20,063 

1388 

21,909 

1344 

23,802 

416 

2,.57S 

471  ' 

14,456 

981 

16,337 

914 

18,163 

479 

20,072 

125 

21,940 

976 

23,889 

1246 

2,578 

1391 

14,466 

1082 

16,353 

1191 

18,230 

269 

20,074 

116S 

21,942 

864 

23,892 

771 

2.579 

962 

14,483 

1066 

16,369 

775 

18,233 

1098 

20,077 

1399 

21,882 

332 

23,893 

861 

2,&88 

904 

14.486 

917 

16,364 

1036 

18,242 

1125 

20,117 

1348 

21,985 

in;2 

33,944 

1327 

2,589 

914 

14JS67 

1081 

16,409 

401 

18,248 

1064 

20,142 

1183 

21,999 

1  n.-i 

23.945 

1323 

2,591 

700 

14,576 

1029 

16,417 

1024 

18.266 

1282 

20,143 

1183 

22.016 

1388 

24,026 

1336 

12,605 

905 

14,677A 

1064 

16,420 

1072 

18,260 

331 

20,300 

1131 

22,040 

139 

24,030 

164. 

2,693 

904 

14,677b 

1126 

16.421 

858 

18,333 

1348 

20,201 

1391 

22,062 

1386 

24,069 

250 

12,094 

904 

14.677C 

1066 

16.429 

1189 

18,336 

1232 

20,202 

916 

22,076 

1025 

24,072 

1455 

I2.i'.:i5 

1038 

14.603 

917 

16,431 

1035 

18.345 

1139 

20.281 

1239 

22,081 

1146 

24,128 

409 

2,r.!»; 

1020 

14.643 

915 

16,483 

413 

18,366 

1149 

20,282 

397 

22,105 

164 

24,132 

1469 

I2.71i 

1020 

14.653 

961 

16,486 

1183 

18,373 

1224 

20,361 

1226 

22,116 

1464 

24,218 

461 

12,724 

1079 

14,654 

906 

16,493 

1143 

18,389 

1182 

20,396 

1243 

22,128 

1327 

24,234 

364 

12,729 

771 

14,669 

769 

16,500 

1066 

18,405 

1149 

20,397 

1193 

22,131 

1832 

24,236 

410 

12.769 

870 

14,676 

U65 

16,506 

970 

18,417 

1282 

20,398 

1376 

22,185 

1407 

24,243 

1647 

12.7'il 

772 

14,707 

1149 

16,508 

1079 

18,429 

1081 

20,401 

646 

22,181 

1226 

24,247 

1396 

1S,7:'7 

923 

14,735 

910 

16,592 

1024 

18,439 

1242 

20,410 

1333 

22,201 

127 

24,319 

971 

12.v:2 

985 

14,741 

860 

16,614 

1033 

18,528 

1188 

20,447 

1396 

22,214 

67 

24,321 

1468 

12.826 

782 

14,761 

775 

16,668 

1246 

18,575 

908 

20,454 

1238 

22,222 

1327 

24,328 

174 

12,861 

782 

14,769 

961 

16,677 

1082 

18,600 

1193 

20,470 

413 

22,2.33 

364 

24,333 

914 

12.S(i3 

494 

14,763 

907 

16,699 

1066 

18,637 

696 

20.472 

1178 

22,301 

1335 

24,354 

910 

12.<S7 

1020 

14,812 

913 

16,700 

1066 

18,661 

1178 

20,476 

1179 

22,303 

1335 

24,370 

1285 

l'J.<'.i.-. 

762 

14,822 

916 

16,701 

1269 

18,716 

1455 

20,489 

1224 

22,306 

1327 

24,381 

493 

)2.!'1S 

904 

14,825 

980 

16,702 

1269 

18.719 

1078 

20,535 

1189 

22,.314 

257 

24,399 

394 

12.950 

1333 

14.84« 

1088 

16,736 

1036 

18,728 

1183 

20,537 

1074 

22,331 

47.'i 

24,11111 

1327 

12.958 

1020 

14.865 

539 

16,737 

1126 

18.733 

137 

20,549 

904 

22,334 

1445 

2l,li;s 

477 

12.959 

1021 

14,953 

173 

16,765 

1073 

18.744 

1078 

20,551 

1072 

22,349 

1323 

24,475 

257 

12.972 

961 

14,976 

1027 

16,794 

52 

18.748 

1234 

20,552 

1182 

23,385 

1182 

24,483 

1021 

13,001 

787 

14,977 

1076 

16,811 

1024 

18.749 

1232 

211,653 

1274 

22,387 

1399 

24.524 

1457 

13,017 

765 

14,981 

925 

16,875 

1024 

18,772 

1135 

20,566 

123 

22,466 

416 

24,570 

333 

13,049 

981 

15,029 

915 

16.901 

1025 

18.825 

1242 

20,643 

1028 

22,461 

1277 

24,577 

'  397 

13,0.i9 

855 

15.038 

11S2 

16.919 

968 

18.84S 

1141 

20,667 

176 

22,486 

132 

24.580 

1397 

13,065 

864 

15,045 

907 

16,945 

783 

18,874 

1343 

20,716 

1268 

22,549 

1281 

24..590 

488 

13,069 

985 

15,062 

868 

16,957 

1072 

18,891 

177 

20,740 

114 

22,564 

13H9 

'   24.I11J3 

J  262 

13,097 

924 

15,064 

911 

16,968 

1163 

18,897 

1072 

20,741 

1274 

22,577 

13i0 

24,604 

357 

13,135 

627 

j   15,077 

914 

16,973 

1033 

18.912 

1131 

20,747 

1389 

22,583 

1327 

24,610 

596 

13,138 

905 

15,127 

791 

16,977 

1019 

18,942 

114 

20,760 

109 

22.601 

1181 

24,019 

873 

13,139 

697 

16,137 

1445 

16,984 

1126 

18,949 

1140 

20,761 

270 

22,614 

1269 

24,627 

260 

13,164 

973 

\      15,141 

1165 

17,030 

259 

18,961 

394 

20,884 

1092 

22,627 

350 

24.(129 

707 

13,188 

869 

15,150 

985 

17,070 

540 

18,964 

1188 

20,889 

1279 

22,629 

988 

24,683 

660 

13,191 

1021 

15,153 

62 

17,075 

1019 

18,974 

1290 

20.895 

1241 

22,648 

1127 

24,684 

648 

13,192 

696 

15,185 

109 

17,094 

1131 

18,976 

188 

20,998 

1330 

22,662 

1293 

24,691 

1446 

18,197 

907 

15,204 

56 

17,194 

334 

18,978 

244 

21,017 

1467 

22,666 

1322 

24,697 

1453 

13,205 

791 

15,222 

924 

17,197 

696 

19,013 

1132 

21,056 

1226 

22.688 

1328 

24,798 

317 

13,206 

707 

15,260 

976 

17,213 

1144 

19,029 

110 

21,074 

133 

:   22.727 

1411 

24,815 

1404 

13,283 

925 

15.269 

1021 

17,273 

1024 

19.035 

253 

21.077 

1274 

22,730 

410 

24,821 

262 

13,302 

1021 

16,271 

1160 

17,276 

1234 

19,036 

970 

21,097 

124 

22,733 

1327 

24,837 

397 

13,302a. 

1019 

15324 

976 

17.283 

1226 

19,038 

862 

21,172 

959 

22,734 

1182 

24,840 

1536 

13,.302b 

1020 

15.397 

1127 

17.292 

34 

19,045 

1379 

21,176 

553 

'   22,744 

367 

24,847 

1146 

13,302C 

1029 

15,411 

1127 

17.308 

1276 

19,068 

55 

21,182 

1465 

22,758 

124 

24,856 

405 

13,303 

961 

!   15,432 

1039 

17.320 

970 

19,125 

925 

21.191 

346 

1   23,768 

357 

34.904 

155S 

13,313 

857 

16.427 

1082 

17,356 

1034 

19,144 

1183 

21,212 

326 

1   23,762 

1891 

24,928 

257 

13.355 

927 

16,471 

552 

17.364 

696 

19,152 

1127 

21,229 

1461 

I   22.766 

332 

24,928 

331 

13,36.1 

177 

15,526 

862 

17,-396 

1243 

19,222 

989 

1   21,231 

1293 

22,786 

1446 

24974 

539 

13,375 

473 

15,.531 

1S38 

17,415 

1281 

19,234 

926 

21,244 

962 

22,838 

1391 

24,986 

1389 

13,377 

855 

'   15.536 

1524 

17,431 

264 

19,241 

1137 

21,273 

1280 

22,849 

1644 

24,992 

1458 

13.378 

769 

1  ib;5S7 

397 

17.*i3 

1148 

19,249 

1405 

21.282 

1267 

22,862 

248 

24,993 

489 

13,392 

1036 

i   15,541 

1140 

17,434 

1268 

19,267 

1182 

21,314 

1278 

22,875 

1344 

35,009 

701 

13..395 

867 

15,679 

1143 

17.465 

1067 

19.283 

1078 

21.316 

1408 

22.891 

1388 

26.063 

1462 

13.413 

973 

15,595 

1029 

17,458 

1269 

19,312 

1132 

21,356 

1269 

33,902 

126 

26.0.89 

1628 

120 


JOUBNAL  OF  THE  SOOIETT  OF  OHEMIOAIi  INDUSTRY. 


- 

^^ 

— 

— 

No.  or 

Patent. 

Page. 

No.  of 
Patent. 

Page,  ' 

No.  of 
Patent. 

Page. 

No.  of 
Patent. 

Page. 

No.  of 
Patent. 

Page. 

No.  Of 
Patent. 

Page. 

No.  of 
Patent. 

Page. 

1901. 

1901. 

1902. 

1 

1 

1902.     i 

li 
1902. 

1902. 

1902. 

23,100 
2.1.132 

260 

26.535 

1179 

29,S1 

552   , 

5208 

904  1 

8511 

553   1 

11,750 

1181 

15,262 

1388 

331 

2G,.577 

1126 

2234 

775 

5209 

1399 

8513 

1064   i| 

11,812 

1189 

15,318 

1184 

25h7S 
25,180 
25,1  S2 

330 

26.599 

331  ! 

2247 

1032      6293 

722 

8633 

986   ll 

11,864 

1020 

15,365 

128S 

697 

26,602 

338 

2249 

906  '    .5318 

912 

8640 

1096  1' 

11,873  , 

1146 

13,517 

l-'96 

353 

26.617 

1471 

2260 

549   !,    6,306 

710 

8682 

857   , 

11,983 

1554 

16,628 

1390 

25.18'i 

458 

26,1518 

1353 

2276  1 

1178   :    5381 

3469 

8717 

908 

11,986 

1081 

15,666 

1191 

25!233 

3r.2 

26,620 

1.553 

2304 

618      5387 

728 

8767 

970 

11.990 

1192 

13.607 

1224 

25,239 

550 

26,667 

458 

2376 

1021   1    5422 

907 

8774 

915 

11,991 

1139 

15,691 

1388 

2.5,'24S 

1531 

26,703 

1524 

2379 

476   'i    5503 

905 

8776 

927 

12,063 

1226 

15,783 

13,<6 

2.i',281 

1416 

26.707 

639 

2466 

1278  ■    5,524 

1067 

8779 

1323 

12,086  1 

1269 

15,976 

i:(3S 

ioilOO 

1139 

26,729 

358 

2592 

1523      8637 

1283 

9299 

1020  1 

12,181 

1533 

16,259 

1233 

25,425 

413  1 

26,743 

334 

2660 

1230      5707 

1127 

9303 

915   ] 

12,183 

1126 

16,272 

1280 

1533 

2671 

1535      5710 

11178 

9304 

1086 

12,194 

1126 

16,274 

13.S0 

765 

2722 

342      5716 

1464 

9313 

918 

12,278 

1269 

16,282 

1324 

25!t76 
25,521 

1536 

190zi. 

2743 

706 

5718 

913 

9331 

1146 

12,303 

1267 

16,337 

1286 

329 

27 

1524 

2751 

598 

5790 

1.399 

9332 

1233 

12,360 

1179 

16,338 

1280 

2.5]589 

918  1 

51 

461 

2752 

696 

6847 

,S09 

9373 

1633 

12,384 

1148 

16,566 

1283 

25,590 

1446  ! 

63 

1338 

2816 

979 

5884 

1534 

9404 

1067 

12,407 

1267 

16,618 

1330 

25,596 

482 

76 

870 

2820 

778 

5893 

835 

9405 

1077 

12,409 

1269 

16,681 

1524 

25^599 

1344 

118 

558 

2843 

707 

6095 

976 

9481 

1078 

12,450 

1469 

16,694 

1155 

25,606 

458 

147 

1537 

2861 

461 

6176 

690 

9-188 

917 

12,510 

1132 

16,710 

1405 

25  616 

1323 

224 

366 

2S63 

718 

6221 

10C7 

9501 

1141 

12,539 

1336 

16,718 

1245 

25',B50 
25,671 
25,676 
25,688 

1327 

232 

1076 

2865 

775 

6291 

9117 

95U 

1082 

12,547 

1031 

16,783 

1460 

354 

286 

1469 

2891 

771 

0310 

779 

9521 

916 

12,559 

1226 

16,855 

1410 

699 

295 

1537 

2954 

786 

G311 

.S72 

9525 

1548 

12,665 

1181 

17,012 

1331 

1469 

312 

492 

2976 

562 

63.37 

973 

9586 

1138 

12,685 

1408 

17,213 

l.«3 

2.5,695 

6-28 

867 

1528 

3023 

639 

0379 

908 

9545 

1027 

12,680 

1188 

17,265 

1446 

25.697 

1391 

383 

479 

3128 

713 

6885 

1081 

9598 

1178 

12,681 

1031 

17,290 

1 159 

25,706 
25,759 

1410 

884 

469 

3178 

1092 

6525 

905 

U605 

1077 

12,788 

1408 

17,297 

1446 

723 

386 

S47 

3206 

697 

6t!31 

918 

9608 

989 

12,807 

1133 

17.325 

1281 

25,776 

872 

891 

658 

3238 

562 

6604 

1392 

9625 

1286 

13,116 

1267 

17,463 

1440 

25,780 

1451 

."192 

558 

8347 

1038 

6725 

762 

9641 

1067 

13,118 

1135 

17,'478 

14ii4 

26,781 

1451 

393 

418 

3357 

1030 

6792 

634 

9785 

962 

13,121 

1328 

17,485 

1411 

25,792 

1543 

418 

1539 

3371 

1097 

6796 

923 

9812 

970 

13,177 

1150 

17,491 

1207 

25!804 

1469 

445 

1193 

S37S 

1268 

6826 

762 

9875 

1138 

13,208 

1269 

17,506 

1290 

25.809 

1328 

454 

763 

8402 

1465 

6844 

1028 

9384 

1464 

13,271 

1226 

17,607 

llti2 

26,S10 
25,824 

,338 

464 

458 

3422 

1026 

6858 

763 

9890 

1140 

13,339 

1183 

17,517 

1528 

1192 

569 

471 

3426 

708 

6859 

1188 

9920 

1149 

13,363 

1189 

17,584 

1464 

26,88-1 
25.893 

1471 

573 

1024 

3463 

865 

6969 

1081 

9968 

1024 

18,455 

1083 

17,603 

1389 

1465 

679 

728 

3481 

6,39 

6972 

765 

9969 

1024 

13,512 

1267 

17,653 

13'S 

25  976 

1523 

610 

460 

3492 

696 

6974 

908 

9985 

1096 

13,584 

1189 

17,663 

1386 

26,058 
26.059 

1391 

698 

648 

3493 

978 

7034 

908 

10,083 

1282 

1.3,611 

1226 

17,739 

1343 

1528 

728 

650 

3618 

916 

7048 

1077 

10,218 

1085 

13.699 

1125 

1   17.744 

1282 

26,060 

1451 

848 

548 

8642 

1033 

7110 

973 

10,228 

1022 

13,757 

1127 

:   15,776 

1,323 

26,061 

608 

898 

482 

3732 

717 

7141 

925 

!   10,2.34 

1096 

13,758 

1155 

17.874 

1407 

26,067 

981 

979 

1032 

3831 

762 

7163 

961 

10.315 

1185 

13,778 

1274 

17.924 

1194 

26,076 

1469 

1003 

553 

3855 

865 

7167 

1125 

1   10,348 

1345 

13,788 

1207 

18,042 

1405 

26.115 
26.138 

613 

1022 

717 

3896 

1064 

7271 

908 

',   10,350 

984 

13,954 

1524 

18,197 

1460 

462 

;   1049 

897 

394$ 

697 

7235 

1127 

10,353 

1080 

14,1149 

H81 

I   18,237 

1537 

26,139 

462 

1074 

488 

3951 

662 

7364 

1.524 

10,417 

1524 

14,034 

1126 

1   18,496 

1472 

26,147 

1451 

1121 

697 

4081 

1224 

7431 

783 

10,423 

1326 

14,103 

1296 

18,606 

1636 

26,155 

473 

i   1186 

962 

4094 

976 

7451 

959 

!   10  461 

1085 

14,108 

1283 

18,566 

1407 

26,165 

826 

1146 

410 

4151 

697 

7564 

984 

10,510 

1231 

14.184 

1223 

18,932 

1543 

26,169 

638 

1242 

851 

4152 

716 

7594 

962 

10,524 

1243 

14,276 

1193 

19,019 

1524 

26,198 

1446 

1264 

1191 

4853 

693 

7608 

851 

10,699 

984 

14,287 

1179 

19,034 

1886 

26,220 

11166 

1304 

713 

4365 

1038 

7660 

915 

10,775 

1019 

14,340 

1407 

1   19,145 

1524 

26,237 

1402 

1825 

989 

4371 

907 

7661 

980 

1   10,813 

1097 

14,311 

1407 

19,174 

1531 

26,356 

640 

1327 

1544 

4383 

719 

7698 

982 

!   10,926 

1032 

14,386 

1402 

1   19,313 

1545 

26,261 

666 

1406 

612 

4418 

1036 

7716 

1453 

10,929 

1141 

14,387 

1282 

19,701 

1531 

26,271 

,330 

1429 

649 

4534 

1   698 

7828 

900 

10,953 

977 

14,441 

1232 

19,914 

1637 

26,316 

1067 

1430 

487 

454S 

I   976 

7843 

1033 

11,035 

1397 

14.517 

1268 

20.081 

1461 

26,330 

639 

1661 

492 

4550 

769 

7851 

924 

11,054 

1090 

i   14,518 

1231 

20,188 

1194 

26,837 

689 

!    1682 

776 

1    4551 

609 

7884 

1888 

1   11,184 

1132 

14,590 

;  1159 

20,214 

1471 

26,339 

347 

1684 

1082 

4552 

855 

7995 

917 

I   11.220 

1021 

14,644 

1322 

20,218 

1543 

26,350 

425 

1774 

962 

4621 

977 

8082 

916 

!   11.340 

979 

14,675 

1.531 

20,220 

1533 

26,363 

722 

1789 

1072 

4781 

723 

8118 

1225 

i   11,330 

1019 

14,683 

1393 

20,.330 

1.393 

26,376 

906 

1792 

1288 

4786 

850 

8184 

858 

1   11,422 

1(135 

14,781 

1282 

20,356 

1523 

26,376 

S50 

1819 

634 

4851 

1227 

8287 

'   9il0 

1   11,495 

3067 

14.852 

1290 

20,893 

1524 

26,879 

410 

1862 

473 

4S66 

985 

8288 

!  1284 

:   11,498 

1127 

14,865 

1191 

1  20,981 

1457 

26,386 

661 

2001 

1388 

4901 

807 

8301 

924 

!   11,502 

1146 

14,921 

1245 

21,171 

1471 

26,411 

1445 

2074 

5.38 

i    4984 

918 

8304 

15.S3 

11,510 

1523 

14,970 

1333 

21.189 

1471 

26.437 

1283 

2115 

652 

!    6015 

1322 

8369 

1269 

11,525 

1027 

15,031 

1645 

24.146 

1524 

26.416 

976 

2117 

699 

6089 

398 

S371 

969 

11,533 

1186 

i   15,046 

1185 

26,456 

689 

2129 

722 

6084 

1323 

8.390 

1160 

H,539 

1067 

15,107 

1146 

1 

26,465 

1451 

2133 

787 

6104 

962 

8392 

959 

1   11,593 

1243 

15,252 

1191 

26,487 

1270 

2144 

1224 

6106 

682 

8442 

1028 

11,703 

1020 

15,259 

1246 

26,620 

1461 

2188 

1164 

5193 

1226 

S4«3 

1064 

11,705 

1388 

16,261 

1388 

1 

JOURNAL  OF  THE   SOCIETY  OP  CHEMICAL  INDUSTRr. 


121 


TABLE     OF     EERATA. 


Month. 

Pa«e. 

Column. 

Line. 

1902. 
January  15th. 

12 

1 

41  from  bottom 

„ 

12 

1 

44  from  bottom 

January  Slat. 

101 

2 

0  from  bottom 

February  16th. 

160 

1 

bottom  line 

M 

169 

2 

11  from  top 

February  28th. 
March  15th. 

280 
375 

1 
2 

33  from    bottom  and 

40  from  bottom. 
Class  Heading  XIV. 

June  16th. 

789 

1 

3  from  bottom 

October  15th. 

1229 

2 

25  from  bottom 

„ 

1230 

1 

10  from  top 

October  Slst. 

1294 

2 

13  from  top 

„ 

1294 

2 

17  from  top 

November  15th. 

1337 

2 

bottom  abstract 

December  15th. 

1464 

2 

5  from  bottom 

„ 

1446 

3 

20  from  top 

December  Slst. 

1523 

1 

11  from  top 

Description. 


For  "685  "  read  "  6'S3.'* 

For'*  l5ii"read"l'5G."    For  "125"  read  *'1'25." 

For"&ny"  rearf  "amyi." 

For  "A  catechu  "  read  "Ac.  catechu*' 

For  '*  for  "  read  "  by," 

For  "  Phenol phthalin  "  read  *'  Phenolphthalein  "  in  both  cases. 

For  "  Scientific  and  Technical  Notes  "  read  "  Taunins:.  Leiither,  &c." 

Insert  after  "  only  "  the  word  "  occur." 

For  "  pyrosiilphate  "  read  "  pyrosulphite." 

For  "  pyrosiilphate  "  read  "  pyrosulphite." 

For  "  Guritz  "  read  "*  C.  F.  Juritz." 

For  "  Unijela"  read  "  Urajela." 

Delete  "  [Gum  Mesins^,"  and  give  reference  under  XV'I.  (Su2:ar,  Starch 

Gum,  &c.). 
For  "  Fr.  Pat.  18,311 "  read  *•  Fr.  Pat.  318,311." 

'   For  "  Fr.  Pat.  817,848  "  read  "  Fr.  Pat.  317,848." 

!  For  "  rue  de  Van^i-ard  "  read  "  rue  de  Vaugirard." 


JOURNAL    OF    THE 

Society  of  Ct^cmtcal  3nbustrY. 

A     RECOKD 

FOR   ALL    INTERESTED   IN    CHEMICAL   AND   ALLIED   MANUFACTURES. 

ISSUED    TWICE    A     MONTH. 
Xo.  1.— Vol.  XXI. 


JANUARY  IS,   1902. 


No.  1.— Vol.  XXI. 


Subscription  of  Members  25/-  per  annum  ; 

Entrance  Fee  21/- ; 

Election  by  the  Council. 


Price  to  Non-Members  S6/-  per  annum ; 
To  Members  ?5,  -  per  Set  of  extra  or  back  number*^. 


Cf)e  ^orfetp  of  Cl)tmital  Jnlrugtrp. 

Past  Presidents : 
Sir   Heniy    E.    Eoscoe,    B.A.,  D.C.L.,  LL.D., 

Ph.D.,  F.E.S 1881-1882. 

Sir  Frederick  A.  Abel,  Bart.,  K.C.B.,  D.C.L., 

D.Sc,  F.R.S 1882—1883. 

Walter  Weldon,  F.R.S 1883—1884. 

W.  H.  Perkin,  LL.D.,  Ph.D.,  F.R.S 1S84— 1886. 

E.  K.  Muspratt ISSiv— 1886. 

David  Howard 1888—1887. 

James  Dewar,  M.A.,  LL.D..  F.R.S 1887—1888. 

LudwiK  Mond,  Ph.D.,  F.R.S 1S88— 1889. 

Sir  Lowthian  Bel  1,  Bart.,  F.R.S 1889—1890. 

B.  Eider  Cook 1890—1891. 

J.  Emerson  Reynolds.  M.D.,  F.R.S 1891—1892. 

Sir  John  Evans,  K.C.B.,  D.C.L.,  LL.D.,  Se.D., 

F.E.8 1892—1898. 

E.  0.  C.  Stanford 18!I3— 1894. 

T.  E.  Thorpe,  LL.D.,  Se.D.,  Ph.D.,  F.E.S 1894—1895. 

Thomas  T  vrer , 1895—1896. 

Dr.  Edward  Schunck,  F.E.S 1896—1897. 

F.  Clowes,  D.Sc 1897—1898. 

GJeonte  Beilby 1898—1899. 

C.  F.  Chandler.  D.Sc,  M.D..  Ph.D.,  LL.D 1899-1900. 

Jos.  W.  Swan,  D.Sc,  M.A.,  F.E.S 1900—1901. 


COUNCIL   FOR    TEAR    ENDING   JXTLY   1902. 


President :  Ivan  Levinstein. 
Yiee- Presidents : 
George  Beilby.  J.  M.  C.  Paton. 

R.  Forbes  Carpenter.  Dr.  Boverton  Redwood. 

Prof.  C.  F.  Chandler,   D.Sc,  Walter  F.  Eeid. 

M.D.,  Ph.D.,  LL.D.  A.  Gordon  Salamon. 

Prof.  G.  G.  Henderson,  D.Sc.  Jos.  W.  Swan,  F.E.S. 

Robert  Irvine.  R.  C.  Woodcock. 

Dr.  R.  Messel. 

Ordinary  Members  of  Council : 


E.  A.  Brotherton. 

Eustace  Carey. 

Dr.  Edw.  Divers,  F.E.S. 

Thos.  Fairley. 

Prof.  W.  B.  E.  Hodgkinson, 

Ph.D. 
E.  Grant  Hooper. 

Sectional 
Chairmen  and  Secretaries. 


David  Howard. 

Prof.  E.  J.  Mills,  D.Sc,  P.E.S. 

Max  Muspratt. 

Dr.  P.  B.  Power. 

Dr.  W.  8.  Squire. 

Thos.  Tyrer. 


LlVEKPOOL. 

I         Dr.  T.  Lewis  Bailey. 

LOITDOH. 

I         A.  R.  Ling. 
Manchesteb. 

I         J.  Carter  Bell. 
Newcastlb. 

I         F.  C.  Garrett. 
Nbw  Toek. 

I        Dr.  H.  Schweitzer. 

NOTTIHOHAM. 

I        J.  T.  Wood. 
Scottish. 

I         Thos.  Gray. 

YORKBDIBE. 

I        Prof.  H.  E.  Proeter. 

Honorary  Treasurer: 
Samnel  Hall,  East  London  Soapworks,  Bow,  E. 

Honorary  Foreign  Secretary : 
Dr.  LudwiK  Mond,  F.ES. 

General  Secretary  :  Charles  G.  Cresswell. 

Offices :  Palace  Chambers,  9,  Bridge  Street,  Westminster,  S.W, 

Telegraphia  Addrett :  S9,  Palatable,  Londoq, 


C.  Longuet  Higgins. 
Otto  Hehner. 
Dr.  J.  Gros.smann. 
W.  L.  Eennoldson. 
Clifford  Eichardson. 
L.  Archhutt. 
Sir  Eobert  PuUar. 
George  Ward. 


THE  JOURNAL. 


Publication  Committee : 
The  President. 


A.  H.  Allen. 

G.  Beilby. 

J.  Carter  Bell. 

Joseph  Bernays,  M.I.C.E. 

H.  Brunner. 

Sir  John  Evans,  K.C.B.,  F.R.8. 

A.  G.  Green. 

Samuel  Hall. 

Otto  Hehner. 

John  Heron. 

D.  B.  Hewitt,  M.D. 

E.  Grant  Hooper. 
David  Howard. 
Prof.  J.  J.  Hummel. 
Prof.  A.  K.  Huntington. 


Wm.  Kellner,  Ph.D. 

Charles  A.  Kohn.  M.Sc,  Ph.D. 

J.  Lewkowitsch,  Ph.D. 

A.  R.  Ling. 
N.  H.  Martin. 

Ludwig  Mond,  Ph.D.,  F.R.S. 

B.  E.  R.  Newlands. 
John  Pattinson. 
F.B.Power,  Ph.D. 
Prof.  H.  E.  Procter. 
Boverton  Redwood,  D.Sc. 
Walter  F.  Reid. 

John  Spiller. 

W.  S.  Squire,  Ph.D. 

Thomas  Tyrer. 


Editor ; 

Watson  Smith,  34,  Upper  Park  Eoad,  Kaveratock  Hill,  N.  W . 

Assisted  by  the  follotoing  Staff  of  Abstractors: 


Eobt.  Adams I.,  XV. 

L.  Archbutt.I.,  XIL.XVIII.B. 

J.  L.  Baker XVL,  XVII. 

H.  Ballantyne II..  XII. 

D.  Bendix III. 

E.  Bentz IV.,  v.,  VI. 

J.  O.  Braithwaite XX. 

J.  F.  Briggs XVI.,  XVII. 

J.  A.  Butterfleld,  M.A.  II.,  III. 

J.  H.  Collins X. 

C.  F.  Cross v.,  XII.,  XIX. 

J.  T.  Dunn,  D.Sc.  . .  {^^xi^" 

"'altw  C.  Han.   ->   vilI.,IX. 
cock,  B.A i 

J.  W.  Hinchley.  (xhi.",  xjl. 

H.  Ingle,  Ph.D...{xi\'3;n. 

R.  L.  Jenks XIV..  XIX. 

J.  B.  C.  Kershaw. . .  .VII.,  XI. 

M.  C.Lamb VI.,  XIV. 

T.  A.  Lawson,  Ph.D. . .  I V.,  XX. 
F.  H.  Leeds. .  III.,  XIII..  XXI. 
Herbert  Levinstein,    )  tv    v 

Ph.D.,B.Sc ;  "••'• 

J.  McCrae.  Ph.D IV. 

G.W.  MacDc  nald.M  .Sc .  XXI I . 

W.  G.  McMillan  {  ^•' xx^L^" 
W.  Macnab XXII. 


r.  A.  Mitchell, 
B.A 


N.  H.  J.  Miller,  Ph.D XV. 

XII..  XXII. 

G.T.Morgan.  D.Sc IV.,V. 

J.  G.Parker,  Ph.D XIV. 

H.  T.  Penter-  )  ^vi    Tvri 
mann (  i*!- i-'H- 

T.  H.Pope XX.,  XXI. 

J.  C.  Richardson XI. 

F.  W.  Renaut Patent  List. 

G.  H.  Robertson XI. 

Chas.  Salter (  x' ","xviV 

R.  Sandon II. 


.XI. 


J.  Shields,  D.Sc,  > 
Ph.D (•• 

A.  Shoiik Gen.  Chem. 

W.P.Skertchley  {  xvni'xX 

B.  Sonstadt 111.,  VII.,  X. 

A,  L.  Stern,  D.Sc XVII. 

E.  Howard  Tripp.)  III.,  Vll. 

Ph.D i      XVI. 

Charles  T.  Tyrer XX. 

L.  J.  de  Whalley,  B.Sc  .  .XVI, 

XXI L 


E.  W.  Wheelwright, 
Ph.D 


A.  Wingham X. 

Joseph  T.  Wood XIV. 

A.  C.   Wright,   )IV..  XVIIl., 
B.Sc,M.A...  i         XX. 


JOUENAL  OP  THE   SOCIETY  OF  CHEMICAL  INDUSTRT. 


[Jan.  15, 1903. 


2.(berpool  Jpectton. 

Chairman :  C.  LonKuet  HiRicins. 

Vice-Chairman:  Ait.  Smetham. 

Committee : 


Percy  Bateson. 
J.  Campbell  Brown. 
A.  Carey. 
Bnstace  Carey. 
G.  C.  Clayton. 
Jas.  T.  Conroy. 

Hon.  Treasurer:  'W.  P.  Thompson. 


Herbert  E.  D&vles. 

D.  Herman. 

Julius  Easchen. 

P.  H.  Tate. 

W.  OoUinBWOod  Williams. 


Hon.  Local  Secretary  : 
T.  Lewis  Bailey.  University  ColleKe,  Liverpool. 


SESSION  1901—1902. 


'^!tt^d'c)3lf:-  "^slme  Observations  on  the  Factory  and 
Workshops  Act  and  the  Alkali  Bill  of  1901. 


iContJon  ^cftion. 


Chairman :  Otto  Hehner. 
Vice-Chairman  :  Walter  F.  Reid. 


Committee ; 


J.  J.  Bowley. 
A.  C.  Chapman. 
E.  Divers, 
H.  HeminKway. 
E.  Grant  Hooper. 
D.  Lloyd  Howard. 
W.  Kellner. 
J.  Lewkowitsch. 


B.  B.  B»  Newlands. 
Bovertnn  Redwood. 
Walter  P.  Reid. 

P.  Napier  Sutton. 
L.  T.  Thorne. 

C.  T.  Tyrer. 
Prank  Wilson. 


Hon.  Local  Secretary: 
A.  B.  Ling,  Laboratory,  2,  St.  Dunstan's  Hill,  E.G. 


iHantftcfiitrr  *>trtion* 


Chairman :  Dr.  J.  Grossmann. 

Vice-Chairman:  Ivan  Levinstein. 

Committee : 

J.  M.  Irvinit. 


J.  Barnes. 
W.  Brown. 
J.  Craven. 
3 .  EnRlish. 
B.  W.  Geriand, 
W.  Heys. 


U.  J.  Langdon. 
A.  K.  Miller. 
H.  Porter. 
I.  Stenhouse. 
H.  Terry. 
Hon.  Local  Secretary : 
J.  Carter  Bell,  The  Cliff,  Higher  Broughton,  Munohester. 


Chairman :  W.  L.  Rennoldson. 
Vice-Chairman:  N.  H.  Martin. 


A.  Allhusen. 
P.P.  Bedson. 
J.  T.  Dunn. 
T.  W.  Hogg. 
H.  Louis. 
F.  S.  "NewuU. 


Committee : 

U.S.  Pattinson. 
John  Pattinson. 
W.  W.  Proctor. 
G.  Sisson. 
Harry  Smith. 
J.  E.  Stead. 


Hun.  Local  Secretary  and  Treasurer : 
0.  Garrett.  Durham  Collew  of  Science,  New«fltle-on-Tyne. 


Chairman :  Clifford  Richardson. 
Vice-Chairman:  V.  Coblentz. 
Committee : 
H.  C.  AspinwaU.  R-  W.  Moore. 


M.  T.  Bogert. 

C.  P.  Chandler. 

.^.  P.  Hallock. 

J.  Hartford. 

E.  J.  Lederle. 

E.  G.  Love.  I 

Hon.  Treasurer  -•  R.  C.  Woodcock. 

Hon.  Local  Secretary : 

H.  Schweitzer,  40,  Stone  Street,  New  York,  U.S.A. 


T.  J.  Parker. 

R.  C.  Schupphaus. 

M.  Toch. 

G.  N.  Williamson. 

D.  Woodman. 


^ottingftam  ^frtiom 

Chairman :  L.  .irchbiitt. 

Vice-chairman:  P.  Stanley  Kipping. 

Committee : 


8.  P.  Bnrford. 
P.  J.  R.  Carulla. 
R.  M.  Caven. 
H.  B.  Mayfield. 
J.  O'Sallivan. 
J.  M.  C.  Paton. 


A.  L.  Stem. 
J.  J.  Sudborough. 
S.  Trotman. 
G.  J.  Ward. 
J.White. 


Hon.  Treasurer  :  S.  J.  Pentecost. 

Hon.  Local  Secretary: 

J.  T.  Wood,  29.  Musters  Road,  West  Bridgford,  Nottingham. 

SESSION  1901—1903. 


''Mi-'wilto^n  P.  Uix."  "'Preparation  and  Behaviour  of  Insoluble 
Frits  for  Pottery  Glazes." 


^rotttsl)  ^tttioiu 

Chairman :  Sir  Robt.  PuUar. 

Vice-chairman  :  W.  Prew. 

Committee : 


W.  Carrick  Anderson. 
E.  M.  Bailey. 
G.  T.  Beilby. 
H.  Bumby. 
J.Christie. 
W.  J.  Chrystal. 
1).  B.  Dott. 
C.  J.  Ellis. 


W.  Poulis. 

D.  S.  Jerdan. 

A.  D.  Ker. 

J.  G.  F.  Lowson. 

W.  Ivison  Macadam. 

J.  McCuUoch. 

T.  L.  Patterson. 

D.  J.  Playfalr. 


Hon.  Secretary  and  Treasurer : 

Thomas  Gray,  c/o  John  T.  Tannahill,  41,  West  George  Street, 

Glasgow. 


florbsbtre  Section. 

Chairman:  George  Ward. 

Vice-Chairman:  T.  Fairley. 

Committee : 


E.  A.  Brotherton. 
A.  W.  Cooke. 
W.  M.  Gardner. 
H.  Gi-andage. 
Edw.  Halliwell. 
A.  J.  Murphy. 

Hon.  Local  Secretary  and  Treasurer : 

H.  R.  Procter,  The  Yorkshire  College,  Leeds. 

Bon.  Assistant  Secretary :  A.  Tumbull. 


S.  G .  Rawson. 
A.  Smithells. 
A.  TurnbuU. 
H.  A.  Watson. 
Thorp  Whitaker. 
J.  B.  Wilkinunn. 


Jan.  15,1»02.] 


NOTICES,  CHANGES  OP  ADDRESS,  &o. 


^Otl«£f. 


TPE  JOURNAL  OF  THE  SOCIETT. 
In  order  tbat  members  may  be  supplied  with  information 
at  as  early  a  date  as  possible,  the  Journal  will  be  issued 
twice  a  month  in  future,  commencing  with  this  number, 
and  it  will  contain  abstracts  of  French  and  United  States, 
as  well  as  British,  patents. 

MEMBERS  AND  THEIR  CONTRIBUTIONS. 

Every  Candidate  for  admission  as  a  Member  of  the 
Society  must  be  proposed  according  to  the  form  set  out  in 
Rule  26.  He  must  he  proposed  by  one  or  more  Members 
to  whom  he  is  known  personally.  The  proposal  form  must 
be  sent  duly  signed  to  the  General  Secretary,  who  shall  lay 
the  same  before  the  Council  at  its  next  Meeting.  If  the 
majority  of  the  Members  of  Council  present  are  in  favour 
of  his  election,  the  Candidate  shall  be  declared  duly  elected, 
and  his  name  sh;ill  be  entered  in  the  Register  of  the  Society. 
At  whatever  period  of  the  year  a  new  Member  may  be 
elected,  he  shall  be  required  (unless  the  Council  shall  deter- 
mine otherwise)  to  pay  his  subscription  for  that  year; 
having  done  which  he  shall  be  entitled  to  receive  all  the 
numbers  of  the  Society's  .Journal  for  that  year. 

The  Nomination  I'aper  must  take  the  following  form,  and 
may  be  obtained  from  the  General  Secretary,  or  from  any 
of  the  Secretaries  of  Local  Sections  : — 

The  Society  op  Chemicii,  Tndustrt. 

We.  the  undersigned  Members  of  the  Society  of  Chemical  Industry, 

hereby  propose 

( Candidate's  Name  in  full) 

Its  a  fit  and  proper  person  to  become  a  Member  of  the  Society. 
For     Karnes     onlif    or\ 

Jfembers  recommend-  > 

ing  the  Candidate.      ) 

Ami  I.  the  said  Candidate  for  Mem/icrship,  hereby  declare  that  if 

elected  I  will  do  my  licit  to  support  the  Society,  and  tcill  observe 

its  Bye-laws. 

Signature  of  Cantlulale 

Addre.'is  to  which  the  Candidate'^ 

wishes  file Socicti/'s  publicatitms  ( 

to  be  sent,  and  which  is  to  be  I 

entered  in  the  Socicly's  Register.  ' 

Profession  or  Business  Occupation 

Date 

(Extract  from  Bye-laws -Mules  27,  29,  and  SO.) 

Each  Member  shall  pay  an  annual  subscription  of 
Twenty-five  Shillings,  due  on  the  First  of  January  in  each 
year ;  except  that  any  Member  may  pay  a  life  composition 
fee  of  Twenty  Pounds  in  lieu  of  an  annual  subscription.  He 
shall  also  pay,  on  receipt  of  notice  of  election,  an  entrance 
fee  of  One  Guinea  in  addition  to  his  first  year's  subscription  ; 
except  that  should  a  Member  who  has  paid  an  entrance  fee 
resign  and  subsequently  seek  re-election  the  Council  may 
dispense  with  a  further  entrance  fee. 


COMMUNICATIONS. 
Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  43  of  the  Bye-laws  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  Bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 


CHANGES  OF  ADDRESS. 
When  notifying  new  addresses,  members  are  requested  to 
write  them  distinctly,  and  state  whether  they  are  temporary 
or  permanent.  Multiplication  of  addresses  is  also  to  be 
avoided  as  tending  to  create  confusion.  When  sending 
subscriptions,  the  use  of  the  form  attached  to  the  application 
helps  in  the  verification  of  addresses,  on  which  the  safe 
.delivery  of  the  Journal  depends. 


Ackroyd,     Wm.  ;     commnnications     to     Crossley   Street, 

Halifax,  Yorks. 
Adiassewich,  A.,  l/o  Fen  Court ;  1 7,  Devonshire  Square,  E.C. 


Allingham,  Jno. ;  retain  Journals  until  further  notice. 
Ashton,  Ja,s. ;  Journals  to  Hacken  Sewage  Works,  Great 

Lever,  Bolton. 
Barratt,  J.  T.,  l/o  N.  Wales  ;  "  Normanhurst,"  Chingford, 

Essex. 
Beckett,  J.  H.,  l/o  Glascoed  ;  Brymbo  Hall  Farm,  Brymbo, 

near  Wrexham,  N.  Wales. 
Bentley,  W.  H.,    l/o  3  ;  6,  Woodbine  Terrace,  Irlam,  near 

Manchester. 
Birley,  B.  K.,  l/o  Manchester ;   44,  Cathcart  Road,  Red- 

cliffe  Gardens,  S.W. 
Blount,  B.  ;  .Journals  to  2,  Broadway,  Westminster,  S.W. 
Bothamley,  C.  H. ;    l/o    Beaconsfield  Road  ;  Hurst  Knoll, 

Weston-super-Mare. 

Brown,  F.  W.,  I/o  Ealing  ;  81,  Abbey  Road,  N.W. 

Burkhardt,  Or.  G.  A.,  l/o  Pforzheim ;  c/o  H.  B.  Simons, 
Strada  Vrincipatele  Unite  2,  Bucarest,  Roumania. 

Burnham,  ,T.  C,  l/o  Catford ;  51,  Leyland  Road,  Lee, 
S.E.,  and  (after  March  1902)  Cordite  Factory,  Welling- 
ton, Nilgiri  Hills,  India. 

Butler,  Saml.  ;  Journals  to  The  Cedar,  Compton,  Wolver- 
hampton. 

Byrnes,  E.  A.,    l/o  Patent  Office;    918,   F  Street,   N.W., 

Washington,  D.C,  U.S.A. 
Cairns,    Adam    (not    Andrew),     110,    Commerce    Street, 

Glasgow. 
Clymer,  W.  R.,  l/o  Detroit  Street;  1,  The  Northampton, 

Cleveland,  Ohio,  U.S.A. 
Craven,  C.  E.,  l/o  White   Cote   Hill  ;  Oak   Villa,  Bramley, 

near  Leeds. 
Crowther,  J. ;    all  communications  to  Technical   College, 

Swansea. 
Cutler,    F.  F..    l/o   New   York   City;    183,   Essex   Street, 

Boston,  Mass.,  U.S.A. 
Dennis,  Jno.,  l/o  Bonnyrigg  ;  EUonville,  Dalkeith,  N.B. 
Elborough,  T. ;  Journals  to  59,  Mark  Lane,  E.C. 
Enclish,  F.   H.,  l/o   Hapton  ;    223,  Monega  Road,  Manor 

"  Park,  E. 
Evans,   Enoch,   l/o  Small   Heath ;    660,    Coventry   Road, 

Birmingham. 
Parries,  T.,  l/o  16  ;  12,  Coleman  Street,  E.C. 
Flintoff,   R.   J..    I/o    Manchester;     17,    Todmorden     Road, 

Littleboro',  Lanes. 
Gall,    H. ;    Journals    to    ."j,    Rue   Albert    Joly,    Versailles 

(S.  et  O.),  France. 
Giles,  W.  B.  ;  .Tournals  to  The  Grange,  Leyton,  Essex. 
Gill,  W.  S.,  l/o  St.  Paul  Street ;  North  of  Scotland  Colour 

Works,  Aberdeen. 
Goetz,  J.,  l/o  Suffolk  Street ;    2,  Kelficld  Gardens,  North 

Kensington,  W. 
Green,  Arthur  G.,  l/o  1 ;  Journals  to  2,  Dartmouth  Road, 

Brondesbury,  N.W.    (Laboratory),    and    28,     Victoria 

Street,  Westminster,  S.W. 
Greenhough,  D.  W.,  l/o  5  ;  29,  Rood  Lane,  E.C. 
Hale,  E.  P. ;  communications  to  Endmoor,  near  Kendal. 
Harden,   A. ;    communications    to   2,   Marlborough   Road. 

Richmond,  S.W. 
Hargreaves,  Jas.,  l/o  Peelhouse  Lane  ;  Farnworth,  Widnes. 
Harrison,  W.  H.,  l/o  Brunswick   Street ;  Knostrop   Sewage 

Works,    Leeds,   and    (communications)    4,   Roundhay 

Grove,  Harehills  Lane,  Leeds. 
Havens,  Dr.  F.  S.,  l/o  Varick   Street ;  1143,  Garden  Street, 

Hoboken,     N.J. ;     and    (Journals),   602,    Farmington 

Avenue,  Hartford,  Conn.,  U.S.A. 
Hawhczek,  .1.,  l/o   Waterloo ;    2,  Prince's   Avenue,  Liver- 
pool, S. 
Hinchley,  J.  W.,   l/o   Furnival   Street;    85,  Graceohurch 

Street,  E.C. 
Idris,  T.  H.   W. ;  Journals  to  120,  Pratt  Street,  Camden 

Town,  N.W. 
JarmaiD,  G.  S.,  l/o  Kirkheaton  ;  Dalton  Lodge,  Huddersfield. 

B  2 


.lOTJRNAL  OF  THE  SOCIETY   OF  CHEMICAL  USTDUSTRY 


Man.  15.  li)l)2. 


Jones,    Herbert   J.,    52,   Sneinton    (not    Soainton)    Dale, 

Nottingham. 
Joy,  Douglas  G.,  l/o  Beverley  ;    The   Rookery,  Stevenage, 

Herts. 

King,  A.  J.,  l/o  Ineersley  Vale ;    Rock   Bank,  BoUington, 

near  Manche-^ter. 
Kitchen,  Theo. ;   (Jnurnalsl  c/o  J.  Kitchen  aud  Sons,  Ltd., 

Port    Melbourne,  Vic,   Australia;    and  (subscription) 

c/o  .Ino.  H.  Kitchen,  .sri,  Queen  Victoria  Street,  E.G. 
Lamar,    W.    R,,   l/o    New    York    City ;    c/o     Mallincrodt 

Chemical  Works,  St.  Louis,  Mo.,  U.S.A. 
Lester,   Isaac    E.,    l/o    Coventry;    Nirvana,   Infield    Park, 

Bnrrow-in-Furness. 
Iiett,   Stephen     T.,   l/o    Liverpool ;    72,    Clarendon    Road, 

Nottinjr  Hill,  W.,  Chemical  Engineer. 
McCafferv,  R.   S.,   l/o   New  York  City :    San  Pedro.  New 

Mexico,  U.S.A. 
McCallum,  J.  M..  I 'o  South  Park ;  Southdene,  Paisley,  N.B. 
Mathewson,  E.  P.,  l/o  New  York  City  ;  c/o  J.  A.  Mathewson 

and  Co.,  Montreal,  Canada. 
Mellors,    P.,   I'o    Spain;  Locksley  House,  Pelham    Road, 

Sherwood  Rise,  Nottingham. 
Metcalf.  W.,   l/o  Oswaliltwistle  ;    c/o  Wm.   Metcalf,   Ltd., 

Tar  Works,  Church,  Lanes. 
Milestone,  W.  C,  l/o  Garratt  Lane  ;  7,  Heathfield   Road, 

Wandsworth  Common,  S.W. 
Moodie,  Wm.  E..  I/o  Croftirgea  Works ;  Alexandria  Works, 

Alexandria,  N.B. 
Morson.  T.,   l/o  Southampton  Row  ;    ^2,  Gordon   Square, 

W.C. 
Morton,  .Tno.  ;  Journals  to  North  Road,  St.  Helens. 
Nairn,  Michael ;  oonmiunications  to  BenUhn,  Kirkcaldy,N.B. 

Neate,  P.  J.,  l/o  High   Street ;  "  Belsize,"  Watts  Avenue, 

Rochester,  Kent. 
Orr,  Robt. ;  Journals  to  Kinnaird,  Larhert,  N.B. 
Orr,  T.  W.,  l/o   Glasgow;    Esperanza  Nitrate   Co.,  Taltal, 

Chile. 
Perks,  W.  G. ;  commnnications  to  c/o  National  Explosives 

Co.,  Ltd.,  Hayle,  Cornwall ;  .Tournals  as  before. 
Perrv,  D.,  l/o  Kirkintilloch  ;    Forth   and   Clyde  Chemical 

Works,  Nitshill,  N.B. 
Pidduck,  E.  W.,  l/o   Bridge  Street ;    University  College   of 

Wales,  Aherystwith. 
Pollock,  A. ;  all  communications  to  Kirkland,  Bonhill,  N.B. 
Potter,  R.  S.,  l/o  Hull ;  2,  Museum  Hill,  Haslemere. 
Reade,  T. ;  communications  to  Sebright  House,  Tettenhall 

Wood,  Wolverhampton. 
Ridding,    Howard    C,    l/o    Shelton ;    7,    Wilfred    Street, 

Hartshill,  Stoke-on-Trent. 
Ritchie,  Robt.,  l/o  Shawfield  Works ;  Hayfield,  Rntherglen, 

Glasgow. 

Robinson,  Jno.,l/o  Blackpool ;  Beaeonsfield  Road,  Widnes. 

Russell,  G.  Harrison,   l/o    New   Chester   Road ;    7,   Heath 
Bank  Road,  Devonshire  Park,  Birkenhead. 

Saalfeld,  A.,  l/o  Fennel  Street ;    2,   South   King   Street, 
Manchester. 

Sayer,  H. ;  .Toum.als  to  c/o  Sherard  Cowper-Coles  and  Co., 
Ltd.,  Grosvenor  Mansions,  Victoria  Street,  S.W. 

Shallcross,     A. ;    Journals    to    926,    Ashton    Old    Road, 
Manchester. 

Silberrad,  Dr.   O.,   l/o  Essex ;    Roval   Arsenal,  Woolwich, 
S.E. 

Skelton,  .Tno.  R.,  communications  to  c/o  Norwich  Crape 
Co.,  Ltd.,  St.  Augustine's,  Norwich. 

Skertchley,   S    A.    R.,   l/o    Rutland    Park;    2,   Woodside, 

Wimbledon  Park,  S.W. 
Smith,  G.,  l/o  Polmont  Station  ;  Rosehall  Terrace.  Falkirk, 

N.B. 

Smith,  J.  Tertius  ;  all  comnmnieations  to  Richmond  House, 
Plaistow,  E. 


Sowerby,  W.  M.,  l/o  Fleetwood ;  c/o  United  Alkali  Co.,  Ltd., 

Alihusen  Works,  Gateshead-on-Tyne. 
Stainton,  W.  J.,  l/o  Stuttgart ;  retain  .Tournals  until  further 

notice. 
Staples,  H.  J.;  communications  to  The  Old  Hall,  Spondon, 

Derby. 
Steel,  Thos.  (of  Sydney,  N.S.W.)  ;  Journals  to  70,  Holm.s- 

croft  Road,  Greenock,  N.B. 
Summers,  B.  S.,  l/o   Western  and  Blue  Island  Avenue  ;  c/o 

The  McCormick   Harvesting   Machine  Co.,  7,  Monroe 

Street.  Chicago.  111.,  U.S.A. 
Sutherst,  Dr.  W.  F.  j  communications  to  Devonshire  Place, 

Brighton  ;  Journals  as  before. 
Syme,  W.  B.,  l/o  Young's   Paraffin   Oil  Co. ;  Elm  Cottage, 

Addiewell,  West  Calder,  N.B. 
Travers,   Morris  W.,  l/o   Kensington  ;  University  College, 

W.C. 
Underhill,  T.  J.,  l/o  Depiford  ;  73,  Pepys  Road,  New  Cross, 

S.E. 
Van  Laer,  N.,  l/o  Black  Eagle  Brewery ;  Truman's  Brewery, 

Burton-ou-Trent,  Brewer  and  Chemist. 
Vickers,  Wm. ;  all   communications   to  c/o  Thos.  Vickers 

and  Sons,  Miles  Platting,  Manchester. 
Watmough,  Benj. ;  .Tournals  to  c/o  Messrs.  Brothertou  and 

Co.,  Ammonia  Works,  Calder  Vale,  Wakefield. 
Watson,  Jno.,  l/o  Plumstead;  ,'j6,  Cantwell  Road,  Woolwich 

Common,  S.E. 
Wedlake,  H.  D.,  I/o  Penzance ;  c/o  National  Explosives  Co., 

Ltd.,  Hayle,  Cornwall. 
Whitaker,    Alfred,     l/o    Glenmaye ;    Newlaithes    Grange, 

Horsforth,  Leeds. 
Will,  W.  W. ;  Journals  to  162,  Kennington  Park  Road,  S.E. 
Wilson,  ,Tno.,  l/o  Bearwood  Road  ;  Tyneside,  Hagley  Road, 

Birmingham. 
Wingate,  Hamilton,  l/o  Fort  Street ;   Laboratory,  Prince's 

Street,  Auckland,  N.Z. 
Woltereck,   Dr.   H.   C;  l/o  Victoria  Street;  3,  Edinburgh 

Mansions,  Howick  Place,  Victoria  Street,  S.W. 
Woodham,  K.   G. ;  Journals  to  c/o  Price's  Patent  Candle 

Co.,  Ltd.,  3,  Cross  Street,  Manchester. 

CHANGE  OF   ADDRESS   REQUIRED. 
Chevassus,  P. ;  l/o  Lion  Works,  West  Thurrock,  Essex. 

lIBeatf)£(. 

Bird,  Henry,  Bencoolen,  Bude,  N.  Cornwall. 

Case.  W.  T.,7.  Cedar  Street,  New  York  City,  U.S.A. 

Crowder.  Wm.,  Eden  Vale,  177,  Lower  Addiscombe  Road, 

East  Croydon.     Dec.  29,  1901. 
Morris,  Dr.  G.  Harris,  4.5,  Great  Tower  Street,  E.G. 
Paterson,  Dr.  J.   H.  R.,  10,   Millerfield   Place,   Edinburgh. 

Dec.  23,  1901. 
Welch,  Thos.,  Green  Vale  Printworks,  Westhoughton,  near 

Bolton. 

2.iberpLiol  ^rrttom 


Meeting  held  at  Uniiersity  College  on  Wednesday, 
November  -nth,  1901. 


MR.    C.    LONGUET   HIGGINS    IN    TIIK   CHAIR. 


THE  MANUFACTURE  OF  MAIZE  STARCH. 

BY    GEO.    ARCHBOI.n,  PH.D. 

Introductory, — The  oldest  process  of  manufacturing 
wheat  starch  in  the  United  States  consisted  in  jteeping 
grain  in  water  until  it  was  soft,  when  it  was  passed  through 
a   malt    mill   or   between    rollers,   and   again    mixed   with 
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water.  KeriueDtation  then  set  in,  formiog  lactiu  and 
acetic  acids,  which  disintegrated  the  celhilar  structure  of 
the  kernel  and  liberated  the  starch  granules.  These  were 
collected  by  repeated  washings  and  precipitations,  the 
process  being  continued  several  days,  the  gluten  putrefying 
and  giving  oft  a  very  foul  odour.  The  sugar  and  a  portion 
of  the  starch  were  converted  into  alcohol,  and  a  part  of 
this  into  lactic  and  acetic  acids,  which  dissolved  the  gluten 
that  had  escaped  jiutrefaction.  Thorough  washing  removed 
the  soluble  matter,  and  the  starch  left  behind  was  dried 
and  prepared  for  market.  A  second  metho<l  (known  as 
non-fermenting)  is  of  French  origin,  and  consisted  of 
kneading  wheat-flour  into  dough  with  water,  then  washing 
in  a  tine  sieve  in  a  stream  of  water  as  long  as  the  passing 
water  continued  milky.  The  starch  in  suspension  and  the 
sugary  portion  in  solution  were  caught  below  the  sieve, 
and  the  gluten  nearly  all  remained  behind  in  a  sticky 
elastic  mass.  What  passed  through  was  left  to  ferment  for 
twenty -four  hours  at  68°  F.,  and  a  little  leaven  was  added 
(or  skimmings  of  a  former  operation)  to  hasten  the  process. 
The  portion  of  gluten  carried  through  with  the  starch  was 
thus  separated  and  recovered  by  skimming.  The  starch 
was  then  treated  as  in  the  process  previously  described. 
This  second  method  gave  a  product  of  about  50  per  cent. 
of  the  weight  of  flour,  while  iu  the  first  process  it  was  only 
35  to  40  per  ceut.  .Most  of  the  gluten  was  saved  iu  a 
condition  to  be  used  for  food  by  mixing  it  with  potato  or 
other  substance.  The  starch  thus  produced,  while  good 
for  some  purposes,  lacked  the  required  strength  for  fine 
laundry  work ;  it  was  not  clear  and  pure  white,  like  the 
modern  product,  and,  being  made  from  wheat,  it  was 
comparatively  costly.  The  removal  of  the  gluten  was 
never  perfect,  causing  endless  annoyance  and  perplexity  io 
the  laundress  when  it  came  in  contact  with  her  hot  irons. 
It  was  by  these,  or  by  still  more  crude  and  costly  methods, 
that  nearly  all  such  starch  was  produced  down  to  about  the 
year  1841.  Starch  is  found  in  wheat,  rye,  barley,  oats, 
buckwheat,  rice,  corn  millet,  peas,  beans,  potatoes,  cassava, 
arrowroot,  and  other  plants,  and  varies  greatly  in 
quantity  under  different  circumstances.  W'iihin  the  last 
decade  the  starch  industry  has  made  rapid  strides,  thanks 
to  the  appUcation  of  scientilic  methods. 

A  new  era  appears  to  have  set  iu,  as  older  processes, 
with  ('ue  exception,  are  no  more.  I  refer  to  the  "  Chemico- 
Mechanical"  process,  which  appears  as  the  standard,  and 
is  accepted  by  all  authorities  as  producing  a  starch  that  no 
other  process  appears  to  approach  in  purity,  and  one  that 
has  its  own  characteristics,  chemically  and  physically, 
which  alone  distinguish  it  from  other  starches.  As  this 
process  is  a  secret  one,  and  the  secret  has  been  maintained 
for  upwards  of  half  a  century,  I  can  only  briefly  refer  to  it. 
In  this  process  advantage  is  taken  of  the  fiict  that  maize 
or  Indian  com  contains  two  albuminoids,  which  envelop 
the  starch ;  one  of  these  is  soluble  in  water,  and  the  other 
in  weak  caustic  alkali  solutions.  The  former  contains 
16' 7  per  cent,  nitrogen,  and  has  (when  dry)  many  of  the 
properties  of  diastase  ;  the  second  contains  nearly  18  per 
cent.  N,  and  is  what  is  generally  known  as  gluten.  The 
process  consists  primarily  of  extraction  of  these  bodies  from 
the  corn,  so  that  the  resulting  starch,  as  it  passes  through 
the  various  cleansing  and  drying  processes,  is  absolutely 
free  from  everything  likely  to  set  up  fermentation  and 
acidification,  whereby  the  final  product  would  be  injuriously 
affected. 

The  National  Starch  Co.,  who  control  all  the  starch 
factories  in  the  United  States,  use  the  sulphur  dioxide 
process  throughout,  or  that  process  combined  with  alkali  in 
the  later  stages.  The  sulphur  dioxide  process  throughout 
is  used  by  glucose  makers  with  advantage. 

The  attrition  or  dry  process,  which  is  in  its  infancy, 
promises  a  new  era  in  this  great  industry.  The  maize  is 
ground  in  an  attrition  mill,  and,  by  means  of  a  powerful 
blower,  the  constituents  of  the  corn  are  separated.  Starch, 
being  the  heaviest,  is  treated  with  a  weak  solution  of  alkali, 
to  remove  the  oil  and  any  remaining  gluten,  well  washed  and 
further  treated,  as  in  the  final  stages  of  other  processes. 
Should  this  process  ever  be  perfected  (and  there  is  no 
reason  why  it  should  not  be)  so  as  to  thoroughly  separate 
mechanically  the  whole  oi  the  starch  from  the  bran,  gluten, 
&c.,  it  would  have  the  advantivge  of  saving  the  valuable 
albuminoid  constituents   of  the  grain  in   a  dry  state,  in  a 


condition  tit  for  food  and  other  economic  purposes,  while 
the  total  amount  of  starch  (which  is  the  sole  ohj.-ct  of 
manufacturers)  is  also  obtained  in  such  a  state  as  to 
require  the  luinimum  expense  in  labour,  chemicals,  and  time, 
to  further  purify  and  make  it  fit  for  commerce,  i.e.,  to 
complete  the  process,  so  that  the  final  product  would  be 
equal  cheraioally  and  iu  physical  appearance  to  the  purest 
commercial  starches  now  in  the  market.  The  samples  that 
have  come  uuder  my  notice,  made  by  this  process,  certainly 
are  not  of  this  character. 

The  Atka'.iiie  Process. — The  average  composition  of 
maize  or  Indian  corn  used  in  Americau  factories  is  as 
follows,  and  is  known  as  No.  4  : — ■ 

Per  Ceut. 

Oil 5-20 

Ctirbohydiiites 71  '22 

[Starch  Ihfiiein  MS  per  cent.] 

AlbuDiinous  substances 10'  u". 

Ash 1  -.52 

Water u-fio 


Steepinf). — As  it  is  of  the  utmost  importance  to  the  after 
treatment  of  the  impure  starch  that  as  much  of  the  oil  aud 
mineral  constituents  of  the  grain  be  removed  as  possible, 
and  the  nitrogenous  matter  surrounding  the  starch  of  the 
grain,  such  as  gluten  and  albumen,  be  thoroughly  softened, 
so  that  it  may  be  brought  into  a  condition  to  be  acted  upon 
by  chemical  means  (by  NaHO  or  SO..),  the  process  of 
steeping  is  one  of  great  importance. 

The  grain  is  steeped  in  warm  water  for  three  day>  at  a 
temperature  of  60^  C.,  and  a  small  quantity  of  bisulphite  of 
lime  is  added,  Iu  prevent  fermentation  and  subsequent 
development  of  acetic  and  lactic  acids.  However,  this 
latter  addition,  unless  made  in  such  quantities  as  arc  u-ed 
in  the  so-called  sulphur  dioxide  process,  does  not  accomplish 
this  end,  as,  in  order  to  arrest  any  development  of  the  germs 
of  fermentation  or  acidification,  the  liquor  covering  the 
steeped  corn  should  stand  at  least  1°  B.,  and  then  the  anti- 
septic qualities  of  the  sulphur  dioxide  would  only  be 
apparent  during  the  steeping  process,  and  injurious 
organisms  would  develop  at  later  stages. 

Chromic  acid  or  formaldehyde,  however,  used  only  in 
small  quantities,  are  far  more  energetic  and  permanent  iu 
their  actions,  chromic  acid  by  its  powerful  oxidising 
properties,  and  formaldehyde  by  producing  surroundings 
poisonous  to  all  germs  carried  by  the  air.  The  use  of  anti- 
septics, and  more  particularly  those  in  question,  will  be 
referred  to  later  on. 

The  following  figures  show  what  takes  place  during  the 
steeping  process:  — 

Lb. 

Original  bushel  of  corn  weighed 560 

Water  contained  in  this G'5 

Woiirht  of  steeped  corn,  subsequently  dried 
at  11111°  C.  in  vacuo 49"4875 

Thus  49-4375  +  6-o  —  .i5-937.'>  lb.  now  represents  the 
original  bushel  of  56  lb.  of  corn.  There  has  thus  been 
washed  away  in  the  steeping  process  56 — 55-9375  lb.  = 
0-U625  lb.  as  oil,  albuminoid,  and  ash,  or  1  oz.  per  bushel 
of  corn. 

The  water  absorbed  by  each  bushel  of  corn  in  the  steeping 
process  is  29  75  lb.,  or  about  3  galls.,  so  that  we  may 
summarise  as  follows  ; — 

Lb. 

Original  w»ter  in  com 6*5 

Water  absorbed -29-75 

Weight  of  subsequently  dried  corn 49-4375 

Loss 0-06-25 

Total  weight 85-75 

The  corn,  as  it  enters  the  steeps,  undoubtedly  contains 
germs  deposited  there  at  some  period,  which  develop  auii 
gi-.'e  rise  to  acetic  and  lactic  acids,  and  these,  in  turn,  react 
upon  a  portion  of  the  gluten  dissolving  it.  With  the 
above  method  of  steeping,  the  addition  of  bisulphite  of 
lime  fails  to   prevent  the   development  of  these  germs.     In 
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this  sour  condition  the  ma- 
terial goes  to  the  milKs  for 
the  ftrinding  process,  and  is 
ground  with  a  small  amount 
of  water. 

The  magma  of  ground 
corn,  as  it  falls  from  the 
mills,  contains  13-36  galls, 
of  water  per  bushel,  and  as 
the  steeped  corn  previously 
contained  3i  galls.,  0-86 
galls,  are  used  in  the  first 
grinding  process  per  bushel 
of  corn.  As  it  falls  direct 
from  the  mill,  1  gall,  of  soft 
magma  contains  52 '8  oz.  of 
solid  matter.  In  this  con- 
dition it  is  run  with  a  stream 
of  water  to  the  mill- well  and 
thence  to  the  first  shakers. 
When  run  through  these 
shakers  the  milky  fluid  has 
a  specific  gravity  of  3°  B. 
on  an  average,  and  contains 
in  1  gall  6-9  oz.  of  solid 
matter  containing  .5 -42  oz. 
of  pure  starch  and  li  oz.  of 
dry  tine  feed,  i.e.,  35  lb.  per 
bushel  of  corn  with  TS^galls. 
of  water  go  through  these 
shakers  to  the  cones 

It  is  therefore  apparent 
that  21  lb.  of  solid  matter 
per  bushel  are  returned  to 
the  mills  fjr  the  second 
grind,  ard  thence  to  the 
second  sLakers,  when  the 
liquid,  which  comes  through, 
is  mixed  with  that  from  the 
first  shakers,  thereby  reduc- 
ing it  in  gravity  without  any 
appreciable  addition  of 
starch,  the  whole  of  the 
starch  being  practically 
washed  through  in  the  first 
instance.  In  the  cones  the 
solid  matter  quickly  sub- 
sides, whilst  acid  water  runs 
off. 

As  the  material,  contain- 
ing all  solids  which  have 
passed  through  the  shakers 
to  the  cones,  runs  out  to 
the  alkali  tanks  it  contains 
20|  oz.  of  solid  matter  per 
gaU. ;  it  has  a  specific 
gravity  of  7^°  B.  and  con- 
tains 12-4  c.c.  N/10  acidity 
per  100  grms.  The  20j  oz. 
of  solid  matter  consists  of 
1.5 J  oz.  of  pure  starch  and 
Sg  oz.  of  fine  feed  (which  is 
passed  through  from  the 
second  grind),  three-fourths 
of  the  original  acid  water 
run  into  the  cones  having 
run  to  waste. 

In  this  condition  it  goes 
to  the  mixing  vats,  at  an 
average  gravity  of  7"  B. 
Alkali  of  3°  B.  is  added  until 
it  reaches  43  c.c.  N/10 
alkalinity  per  100  grms., 
this  being  equal  to8'7c.e. 
of  the  ordinary  3"  B. 
solution  of  alkali  used  in 
the  factories  for  mixing  with 
the  starch.  The  alkali 
neutralises  the  acidity  of  the 
mixture  and  precipitates  a 
small     proportion     of     the 
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dissolved  albuminoids,  and  the  excess  of  alkali  dissolves,  or 
emulsifies,  the  oil,  dissolves  ii  further  portion  of  gluten,  and 
coagulates  and  discolours  the  meohaDically  divided  tine  feed 
and  insoluble  gluten  (that  which  acids  alone  dissolve). 
This  is  called  a  separation,  but  it  is,  in  fact,  only  a  dis- 
colouration, which  shows  the  line  of  demarcation  between 
suspended  starch  and  gluten  and  oil  emulsion. 

From  the  mixers  or  alkali  tanks  it  is  then  pumped  to  the 
regulators,  where  it  is  reduced  to  3"  or  3^"  B.,  and  in  some 
cases,  especially  in  summer,  more  alkali  is  added.  This 
dilution  with  water  is  necessary  in  order  that  it  may  run 
uniformly  on  the  tables.  The  dilution  enables  the  emulsion 
of  oil  and  solution  of  gluten  to  run  easily,  the  suspended 
impure  starch  being  deposited  on  the  tiibles,  which  form 
the  next  portion  of  the  plant.  As  the  starch  runs  on  the 
tables  it  is  calculated  that  every  32  galls,  of  emulsion,  run 
from  the  ends,  represent  the  soluble  matter  of  one  bushel 
of  corn,  and  the  deposited  starch  therefrom  the  total  yield 
per  bushel.  The  starch  liquid  should  flow  on  each  division 
of  the  tables  at  the  rate  of  one  gall,  per  35  seconds  and 
at  3j^  B.,  while  the  flow  of  emulsion  at  the  end  of  the 
division  would  be  at  the  rate  of  one  gall,  per  20  seconds, 
the  gravity  being  5^  B.,  deposition  of  starch  accounting  for 
the  lowering  of  3°  B. 

The  waste  contains  nearly  2  oz.  of  suspended  matter  per 
gall,  and  0'6oz.  of  soluble  matter,  or  a  total  of  2-6  oz., 
containing  about  0-53  02.  of  pure  oil.  Now,  as  32  galls, 
represent  one  bushel  of  corn,  we  have  to  run  to  waste 
ly  lb.  of  solid  matter  in  solution,  4  lb.  of  suspended  matter 
containing  1  lb.  of  pure  oi!  per  bushel,  all  valuable  food 
products. 

The  starch,  as  it  is  deposited  on  the  tables,  has  on  an 
average  5.5  per  cent,  of  water,  and  its  alkalinity  is  25  c.c. 
N/10  per  100  grms.  If  allowed  to  be  exposed  to  the  air  in 
summer  it  loses  half  its  alkalinity  ;  this  is  due  to  the  lactic 
and  butyric  acid  germs  nourished  by  the  gluten  developing 
further  acidity,  whereby  alkali  is  neutralised  and  lactate  and 
butyrate  of  soda  formed.  The  average  of  free  alkali  and 
lactate  of  soda  during  the  year  is  about  equal  to  40  c.c. 
N;10  alkali  per  100  grms. 

From  the  tables  the  starch,  containing  55  per  cent,  of 
moisture,  with  solution  of  free  alkali,  lactate,  and  butyrate 
of  soda,  &c.,  is  conveyed  to  the  breakers,  where  it  is  mixed 
with  water  until  reduced  to  11"  or  12' B.,  and  thence  to 
the  last  shakers,  where  it  passes  through  and  runs  out  at 
S"  B.,  or  about  26'  1  oz.  per  gall,  of  dry  starch,  much  fine 
coagulated  feed,  &c.  running  out  of  the  end  into  a  gutter 
for  conveyance  to  the  feed  room. 

This  liquid  at  8°  B.  is  then  run  to  the  washers,  where  it 
is  allowed  to  settle,  the  free  alkali  and  lactate  and  butyrate 
of  soda  being  then  run  to  waste.  The  starch  is  nest  agitated 
with  fresh  water,  and  is  raised  to  25  c.c.  N/10  alkalinity  per 
100  grms.  It  would  appear,  even  at  this  stage,  that  the 
acid  ferments  are  still  at  work,  as  this  liquor  loses  in  alka- 
linity 13-5  c.c.  per  100  grms.  after  the  second  washing  (a 
decrease  of  1  '3  c.c.  per  100  per  hour).  It  is  obvious,  then, 
that  they  remain  active  until  the  final  product  is  obtained, 
when,  deprived  of  moisture,  they  become  inactive  for  the 
time  being.  Still  they  are  not  destroyed,  for  it  is  evident 
that  finished  starch  remixed  with  water  and  coloured  with 
phenol  phthalein  shows  a  gradual  development  of  acidity. 
The  free  alkali  it  contains  does  not  retard  the  action. 

At  this  stage  of  the  i>rocess,  then,  the  whole  of  the  vibrios 
are  not   destro3-ed,  but   run  with  the  starch  into  the  nest 
tanks,  the  boxing  tanks,  where  the  gravity  is  11°  B.,  alka- 
linity 17  5  c.c.  in  100  grms.,  the  starch  passing  to  the  boxes 
at  23°  to  24°  B.,  alkalinity  19  in  100.     The  material  running 
into   the   boxes  contains   70  per  cent,  of  water,  and  after 
draining  over-night  it   contains  55*6   per  cent,  of  water. 
Dumped  from  the  boxes,  it  forms  oblong  blocks  of  starch,   | 
which  are  cut  into  pieces,  each   12^  lb.  in  weight,  and  these   j 
pieces  are  placed  on  the  tiles,  where  they  are  allowed  to   I 
stand  for  12  hours,  the  water  being  thereby  reduced  to  from 
40  to   45  per  cent.     The  pieces  are   now  transferred  to  the   ! 
crusting  kilns,  where  they  remain  for  a  further  12  hours  at  a 
temperature  of  74°  C.  ;  the  outside  t<i  the  depth  of  an  eighth 
of  an  inch  thus   becomes  browned,  and   nearly  the  whole  of 
the  lactate  and  butyrate  of  soda,  together  with  albuminoid 
impurities  in  solution,  are  transferred  to  the  outer  portions. 


The  starch  is  then  scraped,  wrapped  in  paper,  and  placed 
in  the  kilns  for  from  seven  days  to  six  weeks,  according  to 
the  grade  of  starch  required. 

When  wrapped  into  the  paper,  the  starch  invariably 
stands  12  c.c.  N/10  alkalinity  per  100  grms.,  and  when 
removed,  a<  a  rule,  retains  this  amount  to  the  last,  if  it 
has  been  previously  well  washed  ;  otherwise  it  comes  out 
neutral  or  nearly  so,  the  fermentation  products  having 
neutralised  the  soda,  forming  neutral  or  acid  starch,  as  the 
case  may  be. 

Now.  in  some  cases,  a  small  "  fly  "  developes,  known  as 
muscaritis  iiinylimis,  which  soon  dies  on  exposure  to  air  ; 
this,  in  turn,  developes  in  the  starch  a  lower  form  of 
microscopic  organism,  which  developes  into  a  sort  of 
"  maggot  "  in  the  finished  starch.  Numerous  developments 
of  starch  life  may  be  detected  under  the  microscope  in  the 
starch,  but  whether  these  are  injurious  in  an  article  of  food 
is  yet  an  open  question.  The  starch  from  the  scraping 
process  is  returned  to  the  washers,  alkali  is  added,  and  it 
is  again  run  over  the  tables  and  shakers,  and  constitutes  at 
least  20  per  cent,  of  the  entire  product,  which  is  boxed, 
tiled,  and  dried,  as  with  the  former  stock. 

It  will  be  seen,  therefore,  that  under  this  existing 
process  there  will  always  be  a  certain  amount  of  starch 
which,  while  not  lost,  is  not  available  as  commercial  starch. 
To  obviate  this  it  must,  at  the  boxing  stage,  be  subjected 
j  either  to  a  vacuum  process  or  to  pressure  by  means  of 
compressed  air,  so  that  all  the  soluble  impurities  may  be 
exhausted  in  the  boxing  process,  and  the  starch  contain 
the  minimum  moisture  of  20 — 30  per  cent.  The  starch 
would  then  dry  more  uniformly,  the  kilns  would  contain 
less  contaminated  moisture,  and  the  crusting  process  would 
be  rendered  unnecessary. 

The  process,  although  still  largely  used  in  the  United 
States  as  described,  has,  within  the  last  year,  been  greatly 
improved  by  the  author,  as  follows  : — 

The  oil  germs  are  extracted  from  the  corn  after  a  steep- 
ing process  of  12  hours,  the  oil  being  utilised  as  an  article 
of  profit  and  commerce.  'J'he  crushed  corn,  germ-free, 
after  treatment  with  sulphur  dioxide,  or  other  antiseptic,  is 
ground,  and  is  then  ready  for  further  treatment.  By  this 
means  the  three  days'  steeping  process  is  rendered 
unnecessary,  and  a  saving  of  75  per  cent,  in  chemicals, 
labour,  &c.  is  effected.  A  vacuum  system  for  extracting 
water  is  adopted,  whereby  the  crusting  and  scraping 
processes  become  unnecessary.  The  drying  kilns  are  so 
arranged,  wiih  a  current  of  hot  dry  air  and  an  exhaust  for 
moist  air,  that  the  time  required  for  drying  is  reduced  from 
weeks  or  days  to  hours. 

Improufd  Process. — It  will  be  as  well  to  give  a  few 
details  of  this.  The  clean  corn,  passing  through  a 
magnetic  separator  (see  figure),  which  takes  out  iron,  nails, 
&c.,  is  run  into  large  vats  holding  1,000  or  2,000  bushels  of 
corn,  and  is  covered  with  warm  water  at  65°  C,  wherein  is 
dissolved  the  suitable  antiseptic,  or  it  may  be  covered  with 
a  solution  of  SO2  of  1°  B.  After  12  hours  the  water 
is  run  to  waste.  The  somewhat  softened  corn  is  then 
conveyed  to  a  specially  constructed  crusher,  where  it  is 
crushed  sufficiently  to  free  the  germ.  Next,  the  germs  are 
separated  from  the  broken  hulls  and  perisperm  by 
flotation  ;  the  hulls  sink  to  the  bottom,  and  the  germs  rise 
to  the  top.  The  germs  may  be  then  collected  from  the 
surface  of  the  liquid,  and  the  hulls  removed  from  the 
bottom.  In  effecting  such  a  separation  on  a  large  scale  a 
number  of  separator  tanks  are  used. 

The  apparatus  involves  two  conveyors  or  distributors 
extending  over  as  many  separator  tanks  as  may  be 
desired,  and  connected  at  both  ends,  so  that  the  material 
discharges  from  one  into  the  other,  bringing  about  a 
constant  circulation  and  even  distribution.  In  the  bottom 
of  one  conveyor  is  a  series  of  openings  or  chutes,  which 
supply  the  several  separator  tanks.  Each  chute  is  supplied 
to  its  full  capacity,  the  last  getting  as  much  as  the  first. 
If  the  supply  of  material  is  too  small,  one  or  more  of  the 
separator  tanks  is  stopped.  .Should  the  supply  be  on  the 
increase,  any  temporary  excess  will  be  carried  backwards 
and  forwards  in  the  conveyors  and  held,  as  it  were,  in 
reserve  for  the  moment  when   the  supply  diminishes.     If 
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the  excess  of  supply  to  the  conveyors  continues  for  any 
length  of  time,  the  surplus  overflows  from  the  chute. 

Within  the  lower  portion  of  the  tank,  work  spirally- 
arranfred  arms,  wliich  are  in  effect  propeller  blades.  The 
rotation  thereof  causes  the  general  advancement  of  ihe 
bulls  and  heavier  materials,  which  sink  to  the  bottom,  and 
also  causes  a  constant  circulation  of  the  separator  medium. 
The  corn  hulls  and  germs  are  fed  directly  into  the  blades 
at  the  receiving  end  of  the  tank,  and  there  the  blades  serve 
the  additional  function  of  breaking  up  and  loosening  the 
hulls  from  the  germe.  The  hulls  may  be  dra«-n  off  from 
the  bottom  of  the  tank  by  means  of  a  pump.  The  floating 
germs  are  carried  along  the  surface  of  the  tank  to  the 
weir,  by  means  of  blades  secured  to  sprocket  chains,  and 
the  weir  may  be  raised  and  lowered  to  control  the  depth  of 
the  medium  in  the  tank. 

The  mixture  is  kept  at  12°Baume,  partially  by  means 
of  calcium  chloride  in  solution,  while  the  germs,  floating 
off  by  one  channel,  are  collected  in  a  centrifugal  machine, 
and  from  thence  pass  to  a  steam  dryer,  and  to  the  press 
room,  where  the  oil  is  expressed  by  means  of  an  oil  press, 
preferably  "  Mitchell's."  Not  only  are  the  oil  and  oil 
cake  valuable  by-products,  but  the  quality  of  the  starch 
is  greatly  improved  and  requires  much  less  chemicals, 
SO2  or  NaHO,  in  subsequent  separation  and  refining.  The 
weak  solution  of  calcium  chloride  is  run  into  a  tank  and  is 
used  over  again  in  a  subsequent  operation,  and  finally  run 
to  waste.  The  crushed  germ-free  corn  is  conveyed  to  the 
mills  to  be  re-ground,  and  passes  through  the  various 
stages  as  in  the  preceding  process.  Alkali  may  be  used, 
or  a  solution  of  SO^,  throughout  the  process,  according  as 
"  alkaline  "  or  "  acid  "  starch  is  required. 

After  the  starch  reaches  the  washers,  where  it  is 
thoroughly  cleansed  with  repeated  washings,  it  is  run  into 
specially  constructed  boxes  lined  with  muslin  and  arranged 
side  by  side  on  an  oblong  tank  connected  with  a  vacuum 
chamber,  and  a  vacuum  effected  by  means  of  a  powerful 
pump.  The  water  quickly  leaves  the  starch  as  a  solid  block 
in  these  boxes.  It  is  now  taken  from  the  boxes  and  the 
oblong  lump  of  starch  is  cut  into  seven-inch  cubes  which 
are  placed  directly  in  the  kiln.  If  glucose  is  to  be  made, 
the  starch  milk  can  be  pumped  direct  from  the  washers  to 
the  glucose  house  for  conversion  into  glucose. 

Under  the  best  cooditious  by  this  improved  process,  it 
takes  10  days,  from  the  time  the  corn  enters  the  steeps, 
until  the  starch  leaves  the  kilns  for  the  packing  department, 
to  bring  the  starch  into  merchantable  form.  From  further 
experiments  made  on  improvements  to  this  process,  the 
steeping  and  degerminating  process  can  be  accomplished 
in  10  hours,  the  starch  and  by-products  obtained  ready  for 
the  market  within  48  hours,  and  commercial  glucose  in  36 
hours. 

I  will  close  this  paper  by  giving  a  complete  specification 
and  description  of  the  machinery  required  for  a  factory 
running  1,000  bushels  per  day,  of  10  hours  run,  one  half  of 
which  is  to  be  worked  into  glucose,  the  balance  into 
commercial  starch. 

ST.4RCH    AND   GlDCOSB  :    SPBCIPICATION    FOK    OnE 

Thousand  Bdshel  Plaut. 
Steam  Department. 

Jioiltrs. — Three  boilers,  each  of  100  h.p.,  to  be  of  the 
vertical  waterproof  safety  type,  to  have  water  tube,  grate 
bars  and  down  draft  so  that  any  class  of  fuel  can  be 
burued.  The  boilers  to  be  supplied  with  a  full  set  of 
mountings  usual  with  boilers.  They  will  also  have  the 
feed  connections,  which  will  be  connected  to  the  boiler 
feed  pump,  to  be  of  the  duplex  type  and  to  have  ample 
capacity  for  the  300  h.p. 

J^or  receiving  the  hot  water  from  the  glucose  house,  a 
hot  water  tank  with  couuections  to  the  pump. 

Ueater. — In  order  to  get  the  water  in  the  best  condition, 
a  heater  should  be  placed  between  the  pump  and  the 
boilers. 

Steam  Engine — To  be  16  in.  in  diameter,  42  in.  stroke 
and  with  90  lb.  of  steam  to  develop  150  h.p.  This  engine 
to   be  thoroughly   well    made,  sut>stantial  type,  heavy  fly 


wheel;    (o   have   u   steum    stop    valve;    bite   oil   feed   on 
cylinder  and  slides. 

Whole  Corn  Department. 

Magnetic  Separator.  — Of  standard  construction  operated 
by  belt  from  main  shaft  and  to  have  a  capacity  of  20o 
bushels  per  hour. 

Elevator. — Of  sufBcient  height,  of  the  bucket  type, 
which  will  be  large  enough  when  travelling  at  70  ft.  per 
minute  to  elevate  200  bushels  of  corn  per  hour,  discharging 
into  a  hopper  where  the  corn  is  conveyed  to  the  several 
steeps. 

Steeps. 

These  to  consist  of  six  wooden  tanks  12  ft.  diameter 
and  14  ft.  inside  measurements,  made  of  2  in.  sound  pine  ; 
to  be  weU  put  together,  secured  by  steel  hoops  proper  size 
and  number,  so  as  to  make  the  tank  tight  when  filled. 

Wet  Grain  Elevator  and  Conveyor. 

The  grain  from  the  steeps  to  be  received  on  a  horizontal 
belt  which  will  convey  it  to  the  boot  of  the  elevator,  an.l 
there  raise  to  a  distributing  chute  which  will  deliver  to  the 
crushing  mills. 

Germ  Department. 

A  crusher  for  breaking  up  the  corn  in  its  wet  state,  not 
grinding,  in  order  to  separate  the  germs. 

Degerminator. — The  broken  corn  received  by  this 
machine  and  wet  so  that  the  germs  are  floated  off  and 
conveyed  away.  The  cleaned  corn  is  conducted  iu  a 
different  channel  on  the  sieves. 

Sieves. — What  fine  starch  may  be  groimd  is  here  sieved 
off,  while  the  corn  is  caught  in  an  elevator  specially 
designed  for  wet  corn. 

Oil  Department. 

The  germs  being  delivered  from  the  degerminator  are 
sent  to  the  germ  dryer  where  the  water  is  expelled. 

Grinder. — This  machine  is  especially  designed  for 
grinding  the  dry  germ  in  order  to  put  it  in  the  best 
condition  for  giving  up  the  oil.  The  meal  is  delivered  to 
a  heater  and  cake-former  and  then  placed  in  a  sixteen-box 
oil  press. 

Accumulator  and  Pump. — This  when  set  to  work  upon 
the  press  ehminates  the  oil  as  far  as  possible,  which  is 
pumped  through  a  filter  into  storage  tanks.  The  cake  is 
then  Uiken  to  tbe  curing  and  bagging  table.  There  should 
also  be  a  germ  cleaner  to  prepare  the  germ  before  it  goes 
to  the  dryer.  This  department  now  complete  to  have  a 
capacity  of  nearly  2,509  bushels  per  day  of  20  hours. 

Eirst  and  Second  Grinding. 

The  clean  corn  received  from  the  degerminator  is  elevated 
to  preferably  three  42  in.  burrstone  mills  built  for  grinding 
wet  corn.  The  results  of  this  grinding  are  received  in  a 
steel  tank  well,  and  by  means  of  a  pump  are  elevated  to  two 
feed  vats,  each  8  ft.  in  diameter  and  8  ft.  high,  made  of 
wood  the  same  general  type  as  other  vats.  There  should 
be  a  vertical  shaft  with  stirrer  actuated  by  shaft  and  gear 
from  above.  The  starch  liquor  is  deUvered  from  this  tank 
to  the  twelve  shakers. 

Shakers. — These  will  be  9  ft.  long,  4  ft.  wide,  made  of 
thoroughly  seasoned  wood,  to  have  the  No.  10  bolting 
cloth  of  the  best  material  in  three  or  four  sections,  the 
^trained  liquor  being  received  in  a  trough,  the  underground 
portion  being  conducted  in  a  different  direction  to  receive 
a  second  grinding.  These  shakers  will  receive  a  vibratory 
motion  by  means  of  an  eccentric  on  the  shaft,  the  shakers 
themselves  being  set  upon  hickory  sprains  so  as  to  give  a 
soft  but  rapid  motion. 

Steel  Settling  Cones. 

These  cone  settlers  to  consist  of  ten  vessels,  12  ft.  inside 
diameter,  7  ft.  on  the  straight  side,  and  about  7  ft.  on  the 
slant,  to  be  made  of  |-  in.  steel  plate  properly  riveted  and 
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c»ulked  so  as  to  be  tight  whou  lull.  Each  tauk  to  have 
riveted  to  the  incline  bottom  four  substantial  cast-iron  lugs 
so  as  to  set  upon  the  steel  beiims  of  the  house.  Around  the 
top  of  these  tanks  will  be  a  3  in.  x  3  in.  x  {  in.  angle  iron, 
the  outlet  of  the  cone  to  be  provided  with  an  open  way  gate 
valve  operated  by  hand  wheel  and  screw,  and  a  feed  pipe 
delivering  the  liquor  within  4  ft.  of  the  bottom  of  the  cone. 
Close  to  the  top  of  these  cones  are  six  1-in.  outlets 
connected  to  the  main  drain  in  order  to  take  off  the  waste 
water. 

Well. 

The  thickened  starch  liquor  from  the  settling  cones  is 
received  into  a  wooden  trough,  and  conducted  to  a  steel 
well  6  ft.  in  diameter,  6  ft.  deep,  of  quarter-inch  (J  in.) 
steel  plate  to  he  made  thoroughly  tight  so  as  to  have  no 
leakage. 

Pump  and  Mixing  Tanks. 

Pump. — Starch  liquor  is  elevated  by  means  of  pump  into 
the  mixing  tanks.  Four  of  these  tanks  are  necessary  to  be 
made  of  wooil,  and  to  be  provided  with  agitators.  The 
treated  liquor  from  the.<e  vats  is  now  pumped  up  to  a  series 
of  storage  tanks  or  regulators. 

Regulators. 

These  storage  tanks  to  be  four  wooden  vessels  10  ft.  in 
diameter  and  8  ft.  deep;  to  be  provided  with  agitatois,  that 
the  starch  liquor  will  be  kept  to  a  proper  consist*  ncy  and 
delivered  to  tables. 

Tables. — These  tables  are  of  16  sections,  each  120  ft. 
long,  and  to  be  partitioned  so  that  each  section  has  three 
canals,  18  in.  wide,  with  an  incline  of  ^  of  an  inch  per 
12  feet. 

Conveyors. — Five  spiral  conveyors  and  the  cross  con- 
veyor in  order  to  take  the  drained  starch  from  the  tables 
and  deliver  it  to  the  breakers. 

Breakers. — These  will  consist  of  four  vats,  10  ft.  in 
diameter  and  8  ft.  deep  inside  measurement,  made  of  2-in. 
pine,  held  together  with  iron  hoops,  provided  with  agitators 
the  same  as  other  vessels  of  similar  construction. 

Second  Shakers. — The  starch  liquor  is  received  from  the 
breakers  passed  through  these  shakers,  which  are  of  similar 
construction  to  those  specified  above. 

Second  Settling  Tatiks. — These  to  be  wooden  tanks, 
10  ft.  in  diameter  by  10  ft.  deep,  of  Ij-in.  pine  of  the  usual 
vat  construction.  At  various  heights  on  the  sides,  are 
openings  provided  with  valves  to  draw  off  the  impure  water 
as  the  starch  settles. 

Pump. — ^At  this  point  of  the  operation  one  half  of  the 
starch  liquor  is  sent  to  the  dry  starch  department,  and  the 
balance  to  the  glucose  department.  We  will  continue  with 
the  starch. 

Boxing  Tables. — The  thickened,  purified  starch  liquor 
will  be  received  into  400  boxes,  each  7  in.  x  7  in  x  .5  ft.  7^  in. 
long,  inside  measurement,  made  of  J-in.  pine.  The  sides 
will  he  slightly  inclined,  bottom  perforated  to  admit  of 
drainage. 

Table. — This  is  a  suitable  table  provided  with  a  vacuum 
chamber  on  which  to  rest  the  boxes  to  allow  for  the 
extraction  of  water,  by  means  of  vacuum  pump. 

Receiving  Table. — After  the  starch  in  the  boxes  has 
become  solid  it  is  emptied  upon  this  table  and  prepared  for 
the  trucks  ready  for  the  kilns. 

Starch  Dr>/ing  Kilns. — To  consist  of  eight  chambers, 
8  ft.  high,  8  ft.  wide,  and  44  ft.  long,  to  be  made  of  at  least 
2-in.  boards,  tongued  and  grooved  and  well  seasoned.  The 
doors  to  swing  outward  and  arranged  to  be  air-tight  after 
closure ;  the  drying  medium  to  be  hot  air,  by  means  of  a 
large  substantial  well-made  fan,  operated  from  an  attached 
engine,  blowing  the  air  over  a  large  system  of  steam-heated 
pipes,  the  hot  air  being  delivered  in  the  top  of  the  kilns, 
the  moist  aii  taken  out  of  the  bottom,  all  openings  being 
controlled  by  dampers.  Each  kiln  chamber  to  be  provided 
with  two  tracks  of  12-lb.  rail,  and  connected  to  the  heading 
track  by  means  of  transfer  tables  by  which  the  trucks  can 
be   delivered   directly   into   the    kilns   from    the   receiving 


table.  The  trucks  to  be  mounted  on  four  railroad  wheels, 
steel  iruuie,  and  with  metal  shelves  to  receive  the  block 
starch . 

Glucose  Department. 

Open  Coiwertor. — For  receiving  the  starch  liquor  from 
the  settling  tanks  there  will  be  two  open  convertors  or  two 
wooden  vessels  5  ft.  9  in.  in  diameter,  8  ft.  9  in.  deep,  secured 
with  bauds  on  the  outside  and  lined  with  thin  sheet  copper, 
provided  with  a  copper  heating  coil  and  agitator. 

Closed  Convertors. — The  closed  convertors  to  consist  of 
two  copper  cylinders,  5  ft.  in  diameter  and  12  ft.  deep,  with 
closed  ends  \  inch  thick  and  shell  f  inch  thick,  with  the 
necessary  inlets  and  outlets  for  liquor  and  steam  and  con- 
densation and  a  copper  coil,  also  the  necessary  safety  valve 
and  pressure  gauge. 

Bag  Filters. — To  be  of  the  well-known  Taylor  type,  to 
be  made  of  cast  iron  plates  bolted  together  forming  a  reser- 
voir on  top.  to  be  drilled  and  tapped  so  as  to  receive  the 
brass  connections  to  which  the  bagging  will  be  attached, 
and  have  a  capacity  of  tilteritig  10,000  galls,  in  10  hours, 
and  the  necessary  bags  and  sheaths  in  a  duplicate  set. 

Animal  Char  Dept. — To  consist  of  four  cast  iron  filters, 
4  ft.  in  diameter  and  18  feet  long,  in  three  or  four  lengths, 
to  have  the  necessary  inlets  for  different  liquors,  washwater 
and  steam,  also  the  liquor  outlets.  Within  the  filter  at  the 
bottom  there  will  he  a  lalse  bottom  with  the  strainer  cloths. 
For  filling  and  discharging  the  filters  with  char  there  will 
be  a  man-hole  at  the  top  and  at  the  bottom,  secured  by 
yokes  on  rubber  gaskets  so  as  to  insure  a  tight  joint. 

Revivifying  Kilns. — For  burning  the  spent  char  there 
will  be  furnished  a  cast  iron  work  ot  a  14-pipe  kiln  to  have 
the  capacity  of  revivifying  10,000  lb.  of  bone  black  per  day 
of  24  hours. 

This  kiln  to  have  cast  iron  columns,  steel  beams,  bed 
plates,  coolers,  and  draw-off  arrangement,  and  be  erected 
on  the  site. 

Elevators. — A  dry  char  elevator  to  take  the  char  from 
the  kilu  and  elevate  it  to  a  receiving  tank,  which  will  supply 
the  four  char  filters. 

The  wet  char  from  the  filters  to  be  elevated  to  the  kiln 
head  floor,  where  it  is  distributed  into  the  kilns. 

Concentrating. — For  concentrating  the  thin  liijuor  into  a 
23  or  25'  liquor,  a  triple  effect  of  the  Lillie  type,  of  ample 
capacity  to  do  the  work  in  a  10  hour  run  ;  this  vessel  to  be 
made  of  steel  plates,  copper  tube  heating  service,  to  have 
the  necessary  vapour  pipes,  overflow  and  condenser  working 
on  the  dry  vacuum  system.  Each  vessel  to  have  charge 
and  discharge  valves,  site  glasses,  thermometer  and  vacuum 
gauge,  with  the  liquor  connections  between  each  vessel. 
For  maintaining  a  vacuum  on  this  triple  effect  it  will  have 
a  vacuum  pump  of  ample  size,  two  sweet  water  draw-off 
pumps  and  a  discharge  liquor  pump  with  the  connections 
to  the  triple  effect,  making  this  department  complete  within 
itself. 

Vacuum  Pan. — A  copper  pan,  5  ft.  6  in.  in  diameter 
with  .5  ft.  depth  of  curb,  incline  bottom,  dome,  overflow  and 
condeusor  arranged  to  work  on  the  dry  system.  This  pan 
to  have  finished  composition  mountings  the  same  as  the 
triple  effect,  and  a  4  in.  slide  discharge  valve. 

The  heating  surface  ot  this  pan  to  consist  of  three  2.^  in. 
seamless  copper  coils,  held  in  position  by  traces  thoroughly 
bolted  within  the  pan.  AH  bolts  within  the  pan  to  be  of 
Muntz  metal ;  the  bottom  of  the  pan  to  have  four  lugs  so 
as  to  rest  upon  the  beams  of  the  building. 

Dry  Feed  Department. 

VoT  receiving  the  feed  slopped  from  the  shakers  a  special 
designed  filter  press  for  this  purpose,  that  the  feed  may  be 
in  the  best  condition  previous  to  sending  it  to  the  dryers,  for 
which  there  will  be  the  necessary  conveyor. 

Steam  Dryer. — This  to  be  circular  in  form,  and  arranged 
to  take  the  moist  feed  from  the  conveyor,  and  by  means  ot 
hot  air  and  steam  to  deliver  it  at  the  outlet  and  in  a  merchant- 
able shape  for  bagging  for  the  market.  The  body  of  this 
dryer  to  be  of  steel  with  the  necessary  shaftings,  lifters 
and  whippers  so  as  to  break  up  in  fine  particles  all  of  the 
feed. 


10 


JOUENAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Jan.  IS,  1902. 


2.ojilion  Section. 


Meeting  held  on  Monday,  December  2nd,  1901. 


MR.    OTTO    HEHNER    IN    THE    CHAIS. 


ON  THE  SEPARATION  OF  SOLIDS  WHICH 
DIFFEK  IN  SPECIFIC  GRAVITY. 

BY    J.    W.    HINCHLEY,   WH.gc.,  A.R.S.M.,   F.0.8. 

In  chemical,  metallurgical  but  chiefly  in  mining  operations, 
a  simple  and  economical  method  of  perfect  separation  of 
the  heavier  from  the  lighter  constituents  of  a  material 
would  be  of  great  utility.  The  laboratory  expedient  of 
using  heavy  solutions  in  which  the  lighter  particules  may 
float  can,  tor  obvious  reasons,  be  rarely  used  on  a  large 
scale.  Practically,  one  is  restricted  to  dynamical  methods, 
in  which,  generally,  momentum  is  imparted  to  or  abstracted 
from  the  particles  of  the  material,  each  of  which  then 
behaves  according  to  its  relative  mass  and  surface.  A 
fluid,  usually  water  or  air,  stationary  or  in  motion,  provides 
a  means  for  this  jmrpose.  If  a  stream  of  widely-separated 
particles  of  material  be  allowed  to  fall  or  be  directed  in 
front  of  a  let  of  air,  each  particle  will  be  deflected  accordmg 
to  the  relation  which  exists  between  its  surface,  whicli 
determines  for  the  most  part  the  amount  of  momentum 
absorbed,  and  its  mass  which  determines  the  effect  of  this 
momentum.  A  simple  separator  fcr  such  widely  diflerent 
materials  as  shells  and  gravel,  grain  and  dust,  may  be 
made  in  this  way,  two  or  more  receptacles  receiving  the 
particles  from  the  different  parts  of  the  stream.  Air, 
however,  is  a  very  poor  medium  for  the  purpose,  on 
account  of  its  compressibility  and  small  density,  the  cross 
carrenls  produceil  and  small  momentum  imparted  making 
it  impossible  in  most  cases  to  do  more  than  concentrate. 
Water  is  much  better  fluid,  and  is  in  generiil  use  as  a  means 
of  accomplishing,  with  more  or  less  success,  the  separation 
of  materials  of  different  specific  gravity.  On  account  of  its 
comparative  incompressibility,  the  imnortant  factor,  lis 
relative  velocity,  can  be  readily  and  perfectly  controlled, 
whilst  any  alteration  in  pressure  can  have  no  effect  on  the 
particle  under  its  action. 

It  is  a  well  known  fact  that  bodies  falling  freely  in  a 
fluid,  fall  more  or  less  slowly  according  as  their  specific 
gravity  approaches  that  of  the  fluid,  aud  many  experiments 
have  been  marie  with  a  view  to  determining  the  rates  of  fall 
in  water  of  particles  of  different  size  and  weight.  Most  of 
the  formulEB  enunciated  from  these  experiments  appear  to 
have    no    physical    meaning,    and    are    of     little    value  : 

d  I 
e.g.,  V.  =  K  Va  rf-  +  ti  +  6 '  '"'here  K  a  and  b  are  constants 

for  each  mineral,  d  is  the  diameter  of  the  particle,  and  v 
the  velocity  of  fall. 

In  dealing  with  a  problem  of  this  description  it  is  uuwise 
to  trust  to  theoretical  reasoning  alone ;  on  the  other  hand 
formula;  obtained  by  conjuring  with  the  figures  given  by 
experiment  are  equally  untrustworthy.  Some  of  tlie  tables 
used  by  practical  miilmen  are  far  too  consistent  to  be  the 
results  of  experiment,  and  are  generally  untrue  under  the 
conditions  given. 

The  forces  acting  on  a  particle  falling  through  a  column 
of  water  are  its  weight  .(K  <P  G  g,  where  K  is  a  constant, 
d  the  diameter  of  the  particle,  aud  G  its  specific  gravit} , 
i7  being  the  acceleration  of  gravity),  the  weight  of  water 
displaced  (K  d^  g)  and  the  resistance  of  the  liquid  to  the 
motion  ;  this  last  force  is  a  function  of  the  velocity,  surface 
and  shape  of  the  particle.  From  experiments  conducted 
by  a  number  of  experimenters  we  may  conclude  that  this 
resistance  is  directly  proportional  to  the  surface  and  the 
velocity  raised  to  a  lower  power  ;  the  shape  of  the  particle 
may  be  neglected  on  the  assumption  that  all  particles  under 
consideration  have  similar  shapes.      L   d-  (v)'  expresses 


this  notion  mathematically — L  being  a  constant  and  n  a 
number  which  for  very  low  velocities  is  1,  but  changes  at  a 
critical  speed,  which  is  usually  exceeded  in  separators,  to 
about  1-6  —  1-8.     The  equation  of   motion  will  thus  be — 

K  d  (G  —  1)  g  —  L  t;"  =  K  <f   ,  .,  '  representing  time. 

It  will  be  clear  that  there  are  two  stages  to  the  motion, 
iu  the  first  of  which  the  particle  is  gaining  velocity  and  in 
the  second  is  moving  uniformly.  This  fact  affords  a  con- 
venient means  of  classification  for  the  machines  under 
consideration,  according  to  the  particular  stage  of  motion 
which  is  chiefly  concerned  in  their  action.  Jigs,  percussion 
tables,  vanners,  &c.,  use  the  first  stage,  separators,  hydraulic 
classifiers,  &c.,  are  principally  concerned  with  the  uniform 
motion  stage. 

As  the  action  of  the  machine  is  made  to  depend  more 
and  more  on  the  earlier  stages  of  the  motion  of  the 
particle,  the  term  L  v"  becomes  of  less  and  less  importance 
and,  d  being  a  common  fiictor  of  the  remaining  term.s,  the 
action  becomes  less  and  less  dependent  on  the  size  of  the 
particles. 

Machines  of  the  second  class  are  mainly  governed  by  the 
equation  L  u"  =  K  d  (G  —  1)  g,  in  which  the  size  of  the 
particle  is  an  important  factor.  In  this  case  the  perfect 
action  of  the  most  perfect  machine  is  dependent  upon 
careful  sizing  of  the  particles.  Machines  of  the  first  class 
are  not  capable  of  perfect  separation  with  any  degree  of 
efficiency,  on  account  of  the  necessity  for  contact  of  the 
particles  with  themselves  and  with  parts  of  the  machines, 
and  are  only  expected  to  concentrate.  As  separators, 
machines  of  the  second  class  only,  need  be  c<msidered,  and 
it  is  interesting  to  note  their  evolution.  Iluet  and  Geyler 
made  a  machine  many  years  ago  in  which  the  material 
was  allowed,  at  definite  intervals  of  time,  to  fall  down  a 
column  of  water.  At  the  base  of  the  column  a  disc, 
carrying  receivers  on  its  circumference,  revolved  on  a 
vertical  axis  at  a  definite  rate,  according  to  the  material 
being  treated;  these  receivers  came  in  turn  immediately 
under  the  column  of  water,  with  the  result  that  the  more 
slowly  moving  particles  fell  into  a  different  receiver  from 
that  which  had  already  received  those  falling  fast,  and  the 
material  was  sorted  according  to  the  rate  of  fall  of  its 
particles.  Hundt's  settling  tub  was  a  machine  depending 
on  the  same  idea,  but  in  which  the  solid  column  of  water 
was  replaced  by  a  rot.ating  annular  column  of  the  same 
liquid.  The  material  was  fed  into  the  machine  at  one 
point  of  the  anuulus  and,  according  to  its  rate  of  fall,  was 
carried  round  and  deposited  in  different  fixed  receivers 
below.  Rittinger's  "  .Setz  Rad  "  w as  a  similar  machine  of 
a  more  elaborate  character ;  in  one  type  of  this  machine  the 
water  was  kept  iu  rotation  by  a  paddle  wheel.  In  all  three 
of  these  machines  the  water  is  practically  stationary  iu  a 
vertical  direction,  but  there  is  a  large  class  of  machines  in 
which  the  water  moves  vnlh  oriigainst  the  particle.  Under 
such  circumstances,  if  V  be  the  velocity  of  the  water  our 
equation  becomes  L  (c  +  V)"  =  K  d  QG  —  I)  g.  If  the 
motion  of  the  water  keeps  the  particle  in  equilibrium  v  = 
O,  and  the  equation  becomes  L  V"  =  K  rf  (G  —  1 )  j. 

Hy  making  use  of  upwardly  flowing  water,  the  capacity 
of  the  machine  is  greater  for  a  given  size,  for  it  is  obvious 
thiit  the  capacities  of  the  three  machines  mentioued  are 
small,  since  only  either  a  very  small  amount  of  time  is  in 
active  use,  or  a  small  portion  of  the  water  column  is  avail- 
able. Some  varieties  of  conical  slime  separators  contain  some 
of  the  features  of  the  most  perfect  machines  now  known,  but 
the  design  is  usually  very  unsatisfactory.  In  a  well-known 
type  the  stuff  is  fed  into  an  inverted  cone  jiierced  with 
holes  near  its  apex  ;  the  particles  passing  through  these 
holes  enter  into  an  upward  current  of  water  supplied  from  a 
box  below,  and  directed  by  a  similar  cone  to  form  an 
annular  coue  of  upwardly  moving  water.  According  to  the 
velocity  of  the  stp;:im,  the  specific  gravity  and  size  of  the 
particles,  more  or  less  perfect  separation  was  accomplished, 
the  heavier  separated  particles  bc'ing  continually  removed 
from  the  box  below.  The  machines  were  used  iu  series, 
the  velocity  of  water  in  each  being  adjusted  by  bringing  the 
cones  nearer  together.  The  contrivance  has  a  large  num- 
ber of  faults,  but  it  distinctly  foreshadows  the  latest  and 
best  machine  "  Lockhart's  Separator."     , 


Jan.  15, 1902.] 


LONDON;  SECTION. 


11 


In  this   machine.  Figs.   1,  2,  and  3,  the  particles  are 

regularly  delivered  into  an  upwardly  flowing  annular  stream 
of  water  which,  by  its  velocity,  is  only  capable  of  carrying 
the  lighter  particles  away,  the  heavier  ones  falling  into 
closed  receptacle  B  below.  So  far,  the  machine  coresponds 
to  the  conical  boxes  mentioned  .alread}',  and  it  is  in  the 
details  that  the  perlection  of  the  action  of  the  machine  is 
accounted  for. 

It  is  a  well-known  fact  that  the  velocity  of  water  at 
different  points  of  a  stream  is  not  constant,  being  very  small 
at  the  boundary  surfaces  and,  in  such  an  annular  stream, 
greatest  about  midway  between  them.  For  this  reason  the 
width  of  the  stream  is  made  only  somewhat  larger  than  the 
size  of  the  sifted  particles  to  be  treated,  and  it  is  found  that 
in  a  particular  machine,  if  Ihe  smallest  size  treated  be  not 
less  than  half  the  mdth  of  the  annular  stream,  this  variation 
has  no  influence  on  its  action.  The  particles  are  delivered 
into  the  stream  with  as  low  a  velocity  as  possible,  and  that 
horizontal ;  the  water  by  careful  distribution  below  is  made 
to  flow  with  equal  velocity  in  all  parts  of  the  annulus, 
although  perhaps  too  great  an  effort  is  in  evidence  in  this 
direction.  The  waste  water,  after  passing  the  separation 
point  S,  is  made  to  increase  in  velocity  to  ensure  the 
effectual  carrying  away  of  the  waste  ;  to  preserve  the  width 
of  the  stream,  it  is  slightly  coned  in  the  opposite  way  to 
that  of  the  conical  separators  described.  The  separated 
material  may  be  removed  while  the  machine  is  at  work  by 
means  of  an  ingenious  valve,  E,  provided  with  two  rubber 
discs,  one  of  which  sweeps  the  gravel  or  dirt  from  the  valve 
seat  and  the  other  finally  makes  the  joint.  The  velocity  of 
the  water  at  the  point  of  separation  must  be  capable  of 
control,  with  a  view  to  securing  that  which  does  the  work 
best.  For  this  purpose  a  stand-pipe  provides  a  constant 
head,  and  by  means  of  an  adjustable  valve  or  cock,  A,  the 
velocity  in  the  apparatus  may  be  controlled  when  the 
machine  is  working  uniformly.  When,  however,  a  partial 
blocking  takes  place  in  the  machine  by  the  material  being 
fed  faster  than  usual,  the  head  of  water,  or  the  velocity  in 
the  machine,  may  increase.  This  would  interfere  with  its 
perfect  action,  and  is  prevented,  in  the  later  machines,  by  a 
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modification  in  design  in  which  the  working  head  is  con- 
trolled by  providing  adjustable  gates  lor  an  overflow.  In 
the  earlier  types  of  machine  the  stuff  was  delivered  from  the 
inside  of  the  annular  stream,  in  the  later  forms  the  reverse 
proceeding  is  followed.  The  later  form  of  machine  has 
been  especially  devised  for  flue  gold  separation,  for  which 
it  is  well  adapted,  but  with  the  exceptiou  of  the  adjustable 
and  constant  head  does  not  in  my  opinion  meet  theoretical 
conditions  so  well.  The  means  of  providing  a  fairly  uniform 
feed  of  equally  sized  particles  to  each  separator  in  the 
battery  usually  required,  is  very  important,  but  presents  no 
great  mechanical  difficulty,  aud  need  not  be  considered 
here.  It  is  important  to  note  that,  if  the  feed  be  too  fast, 
the  particles  may  shield  each  other,  and  defeat  the  weighing 
action  of  the  current.  The  water  which  has  once  passed 
through  the  machine  may  be  used  over  and  over  again, 
the  circulation  being  most  easily  effected  by  means  of  a 
centrifugal  pump. 

Fig.  1  is  a  diagrammatic  section  of  one  of  the  earlier 
machines.  The  material  is  fed  with  a  little  water  into  the 
hopper  (',  and  falling  down  the  machine,  meets  at  the 
point  X,  the  current  ot  water  flowing  upwards  which  enters 
the  machine  by  means  of  the  cock  A.  The  lighter  portions 
of  the  material  are  carried  off  by  means  of  the  pipe  D,  the 
heavier  falling  into  the  receiver  B.  Fig;  2  is  a  diagram- 
matic section  of  the  upper  part  of  a  machine  of  a  later 
type  ;  it  will  be  noticed  that  the  delivery  annulus  is  rather 
wide.     The  handles  H  are  turned  to  alter  the  working  head 


Fig.  3. 


of  water,  the  ring  to  which  they  are  attached  being  screwed 
to  the  body  of  the  machine  ;  the  stuff  is  fed  on  the  outside 
of  the  cone  F  by  means  of  the  hopper  C,  and  meets  the 
water  flowing  upward  from  the  chamber  J ;  the  lighter 
particles  fall  down  the  pipe  D,  and  the  separated  heavier 
material  into  the  chamber  J  to  be  removed  as  desired  by  a 
valve  similar  to  E,  Fig.  1.  This  machine  is  specially 
designed  for  fine  gold  ;  a  larger  machine  of  the  same  type 
is  shown  in  Fig.  3,  the  gates  for  keeping  the  head  constant 
being  clearly  seen. 

To  return  to  theoretical  matters,  it  is  clear  that  for  a 
given  size  of  separated  material  there  is  a  corresponding 
larger  size  of  associated  lighter  material  which  would  fall 
with  it,  were  it  not  screened  to  suitable  limits  of  size.  From 
the  equation  of  equilibrium — LV"  =  K  d  (G-1)  g — it  is 
seen  that  the  fraction  G— l/G,— 1   represents  the  relation 
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between  tht-  I'ioiiu-lers  of  puttioles  which  are  in  equilibrium    ! 
with  a  given  velocity  of  stream. 

The  following  table  gives  figures  found  in  this  way  ; — 


Materials. 


Uiamoiid 

Quartz. 
Blende 

Quartz. 
PyiThotine 

Quartz. 
Mispickel 

Quartz. 

GaJeua 

Quartz. 
Copper 

Quartz. 
Galena 


Blende. 


Specifle 
Gravity. 

G- 

-1/0,-1. 

RichHnl's  Nos. 

3-5 
2-6 

i-r,i: 

4 

re 

rs7 

I-IN 

4-5 

2'IS 

2-2r. 

i;-3 

26 

;)S 

2-il4 

V5 
2-6' 

4-0(i 

3-7(; 

S-8 
2-6 

1-S7 

S-7fi 

7-5 
■i 

2- It; 

These  G  —  'tl  G,  — 1  numbers  give  the  outside  limit  of 
tlie  ratio  of  the  screen  iMzes  for  separating  the  materials 
in  question.  The  closest  separation  is  that  of  diamonds 
from  quartz,  where  the  ratio  of  the  screen  sizes  should  be 
less  than  l.")6:l  ;  in  actual  work  a  ratio  of  12.5:1  would 
probably  be  adopted.  When  separating  gold  from  sand, 
assuming  the  gold  to  be  very  base  (G  =  12),  the  ratio  would 
be  11  :  1  r>  =  685  :  1.  It  would  thus  appear  that  the 
screens  might  be  sized  with  a  very  large  factor  2—  5 ;  in 
practice,  the  inventor,  W.  S.  Lockhart,  appears  to  use  a 
wider  annulus  (Fig.  2),  so  thnt  the  capacity  of  the  plant  is 
increased  by  taking  advantage  of  the  large  factor  of 
separation. 

With  a  view  to  detumining  whethtr  the  results  obtained 
by  practical  experiment  supported  these  notions,  curves 
involving  the  terms  (G—  I)  and  (rf)  have  been  plotted  from 
tables  published  by  practical  millmen.  For  the  most  pan, 
and  in  all  cases  where  there  is  consistency  between  the 
figures,  the  curves  obtained  support  the  view.  As  an 
example  the  table,  already  referred  to,  contains  figures 
obtained  by  R.  H.  Richards  by  experiments  on  hydraulic 
classifiers,  which  approach  with  a  degree  of  closeness, 
greater  than  could  be  expected,  those  obtained  from 
theoretical  reasoning.  His  factors  vary  somewhat  with 
the  velocities  of  current,  and  are  not  quite  consistent  at  the 
various  velocities,  so  I  have  taken  his  highest  figures  as 
involving  the  least  number  of  errors.  It  has  been  assumed 
that  all  the  material  particles  have  a  similar  shape,  and 
their  volumeB  and  surfaces  can  be  comparatively  expressed 
as  function?  of  their  diameters.  Unfortunately  this  is  not 
the  case,  and  it  is  necessary  to  take  this  fact  into  account, 
a  fact  which  together  with  differences  of  quality  of 
surface  will  account  for  the  divergence  of  Richard's 
numbers  from  the  (G  — 1)  factors. 

Bodies,  on  falling  through  a  medium  causing  resistance, 
tend  to  [)resent  their  largest  area  in  the  direction  of 
motion.  Flat  plates  of  the  heavier  material  might,  if  fized 
by  means  of  a  round  or  square  hole  sieve,  on  this  account, 
be  lost.  In  the  case,  therefore,  where  the  heavier  material 
is  that  sought  for,  the  sizing  should  be  carried  out 
according  to  the  smallest  dimensions  of  the  particles ; 
sieves  with  slits,  well  jigged  and  rotated  in  water,  meet  the 
case. 

Where  the  difference  in  specific  gravity  is  extremely 
small,  the  separation  may  be  facilitated  by  the  use  of  a 
heavier  liquid   than  water,  such  as  a  solution  of  salt   <ir 

C  —  I 
calcium  chloride,  the  sep:iratiou  factor  changing  from  „- 

to  ;^„     where  G 11  =  sp.  gr.  of  the   solution  used;  in  the 
Gi— Gii 


case  of  diamonds  from  quurli  the  factor  might  be  raised  by 
this  method  from  1-56  to  2. 

Besides  the  obvious  application  of  the  machine  to  ore 
dressing  and  preparation,  and  the  treatment  of  gravels, 
sands,  and  alluvial  deposits  for  the  separation  of  precious 
metals  or  gems,  there  is  a  field  also  in  chemical  operations. 
When  the  machine  is  supplied  with  one  material  whose 
particles  vary  in  size,  the  sep.iration  takes  place  according 
to  size.  For  the  preparation  of  fine  pigments  by  levigation 
the  machine  might  prove  of  great  service;  for  coal  washing 
there  also  appears  to  be  a  future  for  the  machine,  since,  by 
its  use,  a  far  cleaner  product  is  obtained  than  by  the  well- 
known  methods  ;  for  the  separation  of  metals  from  each 
other  when  in  the  state  of  turnings,  especially  in  the  case 
of  a  mixture  of  aluminium  turnings  with  those  of  brass, 
gunmetal,  &c.,  there  can  be  no  more  economical  means. 

There  are  certain  small  details  which  I  have  not  men- 
tioned on  account  of  their  obvious  necessity,  but  which  call 
for  some  remark.  Arrangements  are  made  for  again  filling 
the  lower  part  of  the  machine  with  water,  alter  removing 
the  separated  material.  The  presence  of  air  in  the 
tortuous  passages  of  the  machine  would  by  its  elasticit) 
modify  the  velocity  of  the  wafer  considerably,  if  variation 
took  place  in  the  feed ;  in  the  machines  for  large  stuif  a 
powerful  current  of  water  effectually  removes  this  air,  and 
in  the  low  head  machines,  tubes  of  small  bore  are  arranged 
to  get  rid  of  the  diificulty. 

Finally,  although  there  are  no  doubt  further  advances  to 
be  made  in  the  separation  of  materials  by  making  use  of 
their  physical  differences,  the  machines  1  have  described 
appear  from  their  action  to  have  reached  a  far  higher 
eihciency  than  the  nature  of  the  problem  would  warrant  one 
in  expecting. 

DiSCOSSION. 

The  Chatkman  said  that  it  was  too  late  for  an  adequate 
discussion  a  subject  which  had  so  many  aspects,  both 
theoretical  and  practical.  It  was  a  matter  of  the  most  far- 
reaching  importance  and  touched  many  indu.stries.  It 
appeared  to  have  been  handled  hitherto  in  a  thoroughly 
practical  manner,  disregarding  all  theoretical  considerations. 

Mr.  H.  Haxdoll  said  that  he  had  bad  some  practical 
experience  of  the  machine  so  ably  described  by  Mr.  Hinch- 
ley.  The  drawings  before  the  meeting  hardly  did  it  justice, 
and  it  was  a  pity  that  the  .actual  machine  could  not  be 
coupled  up  .'-o  as  to  shew  it  in  actual  working. 


fifU)  ^orfe  ^ertion. 


Meeting  held  on  Friday,  December  20<A,  1901. 


MR.    CLIFFORD    RICHARDSON    IN    THE    CHAIR. 


REPORT  OF  THE  SUB-COMMITTEE  ON 

UNIFORMITY  IN  ANAl.Y.SIS  OF  MATERIALS  FOR 

THE  PORTLAND  CEMENT  INDUSTRY. 

In  April  1901  your  Committee  sent  out  the  following 
circular,  which  explains  itself: — 

U.viFORMiTv  IN  Technical  Analysis:  Portland 
Cement  and  Cement  Rocks. 

At  the  March  meeting  of  the  New  York  Section  of  the 
.Society  of  Chemical  Industry  a  paper  was  read  on  the 
subject  "  Uniformity  in  Technical  Analysis,"  in  which  it 
was  suggested  that  the  section  might  do  a  good  work  by 
attempting  to  bring  about  such  uniformity  along  lines 
which  were  of  interest  to  particular  groups  of  its  members 
or  others.  The  matter  was  referred  to  the  Sectional  Com- 
mittee for  action,  and  at  a  meeting  a  few  weeks  ago  the 
Chairman  was  authorised  to  ;ippoint  a  committee  of  those 
interested  in  different  branches   of   applied    chemistry    to 
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endeavour  to  carry  ont  work  along  the  lines  suggested  in 
the  paper.     The  following  Committee  was  appointed  : — 

Mr.  Clifford  Richardson,  Chairman. 

Mr.  T.  J.  Parker. 

Mr.  E.  G.  Love. 

Mr.  Russell  VV.  Moore. 

Mr.  Durand  Woodman. 

The  undersigned  h.ive  undertaken,  as  a  Suh-Committee, 
to  investigate  the  sub,iect  of  methods  of  analysis  of 
materials  pertaining  to  the  Portland  cement  industry,  and 
would  he  glad  to  have  you  ,ioin  them  in  analysing  samples 
of  raw  cement  mixture  and  finished  Portland  cement, 
sending  your  results  and  a  description  in  detail  of  your 
methods  of  analysis  to  the  (Chairman  at  Long  Island  City. 
From  comparison  of  the  results  and  methods  which  are 
reported  it  is  hoped  that  ^omc  uniform  method  can  be 
arranged  which  can  he  relied  on  for  general  use  so  that 
such  discordant  results  as  have  been  obtained,  at  times,  in 
the  past  may  be  avoided. 

Persons  desiring  samples  should  address, 

H.  A.  Schaffer,  Esq., 

Easton,  Pa. 

We  hope  that  you  may  find  time  to  join  iu  the  work. 
Clifford  Richardson, 

New  V'ork  Testine  Laboratory, 
Long  Island  City,  N.Y. 
S.  B.  Xewberrt, 

Sandusky,  Ohio. 
H.  A.  Schaffer, 

Easton,  Pa. 

In  response  to  this  circular  replies  were  received  froir. 
more  than  30  chemists,  largely  those  who  are  connected 
with  the  Portland  cement  industry,  signifying  their  readiness 
to  .join  in  the  work. 

The  Committee  was  particularly  fortunate  also  in  en- 
listing the  interest  of  the  Director  of  the  United  States 
Geological  Survey  in  the  work,  who  authorised  Mr.  W.  F. 
Hillebrand,  of  the  Survey  Laboratory,  to  give  us  the 
benefit  of  his  experience  by  making  careful  analyses  of  the 
samples  distributed,  the  results  of  which,  owing  to  his  well- 
established  reputation  for  accuracy,  could  be  regarded  as 
establishing  the  actual  composition  of  the  materials.  The 
Director  also  authorised  Mr.  Hillebrand  to  review  the  results 
and  methods  returned  to  the  Committee  in  order  to  point 
out  the  sources  of  such  lack  of  uniformity  as  might  occur 
and  to  suggest  a  method,  which  should  at  the  same  time 
be  practicable,  and  bring  about  uuiformity  in  the  work  of 
the  practical  man.  The  Committee  and  those  taking  part 
in  the  work  are  much  indebted  to  Mr.  Hillebrand  for  the 
interest  he  has  displayed  and  the  amount  of  time  he  has 
devoted  to  the  matter. 

Up  to  September  25th  replies  had  been  received  from 
the  following  chemists,  giving  their  results  and  descriptions 
of  their  methods.  Subsequently  three  more  gentlemen 
responded. 

Analj/sts. 

Geo.  W.  Rockwell    Bonneville  Portland  Cement  Co., 

Siegfried,  Pa. 
Howard  E.  Reid    Lawrence  Cement  Co.,  Siegfried, 

Pa. 
J.  F.  Davis Sandusky  Portlaud   Cement  Co., 

Syracuse,  Indiana. 
L.  P.  Newiii Lehigh     Portland    Cement    Co. 

(Mill  B),  .\llentown.  Pa. 
C.  R.  Rauch Lehigh    Portland    Cement     Co. 

(Mill  A),  Allentown,  Pa. 
W.  F.  Hillebrand   U.S.  Geological    Survey,  Wash- 
ington, D.C. 
Herbert  C.  Kohl   Virginia  Portland   Cemeut   Co.. 

(jraigsville,  Va. 
Clifford  Richardson JNew  York  Testing   Laboratory, 

Long  Island  City. 


Wm.  B.  Newberry Dexter    Portland    Cement   Co., 

Nazareth,  Pa. 
Herbert  S.  Turner Chicago    Portland   Cement  Co. 

Oglesby,  III. 
Harry  S.  Hartzell     Coplay    Cement    Co.,     Coplav, 

Pa. 
Chas.  F.  McKenna 22 1,    Pearl    Street,    New    York 

City. 
H.  A.  Schaffer Vulcanite  Portland  Cement  Co., 

Vulcanite,  N.J. 
Edward  M.  Hagar .....     Illinois  Steel  Co.,  Chicago,  III. 
Lathbury  and  Spackman  .     Philadelphia.  Pa. 
W.  R.  Oglesby Wabash    Portland  Cement   Co., 

Struh,  La  Grange  Co.,  Ind. 
Harry  Drew Alpha     Portland    Cement    Co., 

Easton,  Pa. 
J.  B.  Dixson (^.lens   Falls     Portland    Cement 

Co.,  Glens  Falls,  New  York 

The  results  of  the  analyses  and  the  description  of  the 
methods  employed  were  as  follows  :  — 

The  analyses  and  methods  numbered  0  were  those  of 
Mr.  Hillebrand,  the  one  numbered  1  ilr.  Richardson's, 
while  the  analysis.  No.  1a,  of  the  rock,  was  carried  out 
with  the  modifications  suggested  by  Mr.  Hillebrand  without 
fusion. 

The  results  and  the  methods  in  use  were  as  follows : — 
Cement  Rock  Anali/ses. 


inalyst. 

SiOj. 

Ai»a, 

Pe,0,. 

AljO,. 

FesOj. 

CaO. 

MgO. 

0 

1518 

7-09 

5-.38 

1-71 

40-31 

1-65 

1 

IS'T.'i 

7-08 

3-. -50 

1-76 

41-54 

214 

lA 

15  •.•i7 

5-4B 

40-40 

1-81 

2 

14  in 

-■as 

, , 

41-14 

1-83 

3 

13-'.l!! 

8 -.-!(! 

.. 

40-22 

1-85 

4 

(•a- 111) 

'.•i-in) 

.. 

39  94 

110 

."> 

u-is 

0-70 

•• 

41-36 

2-01 

C, 

li-TO 

8-30 

39-97 

1-88 

7 

12  •7s 

8-5'i 

39-79 

1-87 

N 

13-97 

7 -SO 

41-78 

1-39 

9 

14-41 

8-4t 

r.-di 

1-80 

41-15 

1-70 

111 

13-fin 

s-.-ifi 

41-02 

2-OII 

11 

14-64 

8-04 

5-31 

2-73 

39 -.53 

1-78 

1-J 

14-lS 

7-80 

(".-54 

l-2fi 

41-liS 

1-80 

1.) 

14-92 

8-4li 

41-92 

1-94 

U 

13-.W 

7-4il 

5-27 

2-22 

40-30 

1-97 

l.i 

(20-82) 

(2-80) 

40-51 

It! 

14.-71 

7-48 

.. 

40-67 

1-81 

17 

14-52 

7-4; 

2-73 

40-46 

Hiph 

15-75 

S-50 

fi-(U 

n-92 

2  14 

Low 

12  "78 

7  08 

5-27 

l-2(i 

39-53 

rio 

DiSerence 

2-97 

1-42 

1-37 

1-47 

2-39 

1-04 

No.  4. — SiO,.— Rcnorted  as  "  Siliceous  Matter." 

No.  15— Si'  >2-~This  WHS  reported  as  SiOa,  bat  the  analyst  states 
that  this  percentage  contains  a  considerable  proportion  of  iron, 
alumina,  lime,  and  some  magnesia. 

No.  16  =  Average  of  two  analyses. 

The  figures  in  brackets  were  excluded  from  extremes.  The  first 
14  numbers  only  were  reviewed  by  Prof.  Hillebrand. 

After  the  preceding  results  had  been  distributed  to  the 
various  analysts.  No.  4  reported  the  following,  and  asked 
that  they  be  inserted  in  place  of  those  originally  sent.  This 
being  impossible,  as  it  would  make  Mr.  Hillebrand's 
review  unintelligible,  it  has  been  necessary  to  insert  them 
here  : — 

Per  Cent. 

Silica 1412 

.\Iumina  and  Iron 792 

CaO 41-32 

•WgO 181 

Loss  on  Ignition ;J4-2S 

99-45 
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Cement  Analyses. 


Analyst. 

Loss  on 
Ignition. 

SiOj. 

Al.Oa. 

Fe-iOj. 

AI2O3. 
FejOa. 

CaO. 

MgO. 

SO3. 

0 

21-31 

6-89  (6) 

2-5(  (c) 

9-43(a) 

62-89 

2-64 

1-34 

1 

20-90 

7-46 

2-65 

10-11 

63-20 

2-98 

1-33 

.» 

1-11 

20-92 

7-06 

8-00 

10-12 

63-63 

2-88 

1-38 

.s 

1-.30 

20 -on 

10-98 

62-84 

2-70 

1-42 

4 

2- 15 

20-00 

, , 

11-86 

62-30 

2-85 

1-.38 

6 

107 

20-20 

9-82 

64-28 

2-52 

1-71 

6 

1-34 

20-96 

7-62 

2-SO 

9-92 

62-17 

2-89 

1-35 

7 

2-80 

20-84 

7-25 

2-75 

10-00 

62-01 

8-04 

1-42 

8 

1-22 

19-82 

8-20 

2-76 

10-96 

63-68 

2-80 

1-43 

9 

1-04 

20-76 

7-70 

2-62 

10-82 

63-00 

3-13 

1-59 

10 

1-78 

19-18 

11-12 

83-29 

S-04 

1-30 

11 

21-46 

B"26 

8-76 

10-02 

63-20 

3-12 

1-85 

12 

3- 20 

20-76 

6-98 

3-65 

9-63 

62-72 

2-64 

l-SO(li) 

IS 

21-56 

10-24 

64 -.30 

3-02 

14 

2-68 

ifl-iia 

8-01 

2-36 

10-87 

63-63 

8-06 

1-35 

15 

20-32 

10-20 

63-40      . 

2-SO 

16 

T34 

■20-41 

9-86 

63-23 

3-15 

1-61 

IV 

20  ■  76 

9-72 

62-63 

2-80 

Hi)rhe.st 

3-20  ■ 

21-58 

8-20 

:f7i; 

11-36 

64-30 

8-15 

1-71 

Lowest 

1-04 

19-18 

fi-26 

2-30 

9-32 

62-01 

2-52 

1-30 

Difference.. 

2-16 

2-33 

1-94 

1-46 

2-04 

2-29 

0-63 

0-41 

M  =  AI2O3,  FejOs,  TiOj,  PjOj. 
(6)  =  AljO,.  TiOj.  PjOs. 
(c)  =  Including  FeO. 


(d)  =  Sulphur  as  sulphides  =  0-04  per  cent.  —  (addition»l]. 

No.  1  -  H2O  =  1-12. 

No.  16  =  Average  of  two  analyses. 


The  first  14  numbers  only  were  reviewed  by  Prof. 
Hillebrand. 

Method  No.  0. 

Report  of  Analysis  of  Limestone  and  finished  Portland 
Cement  made  for  Mr.  Clifford  Richardson. 

The  samples  were  received  from  Mr.  H.  A.  Schaffer, 
Vulcanite,  Xew  Jersey,  in  the  hitter  part  of  May,  and  the 
analyses  were  begnn  about  the  1st  of  .June.  The  samples 
were  labelled  as  follows  : — 

"  Sample  No.  1. — Limestone  from  Vulcanite,  N.J.,  and 
Annville,  Penn.,  mixed  in  proper  proportions  for 
making  Portland  cement." 

"  Sample  No.  2. — Finished  Portland  cement  made  from 
material  No.  1." 

The  analyses  were  made,  so  far  as  the  nature  of  the 
material  admitted,  according  to  the  directions  laid  down  in 
Bulletin  176  of  the  United  States  Geological  Survey, 
published  in  1900,  and  entitled  "Some  Principles  and 
Methods  of  Rock  Analysis."  Special  points  are  elucidated 
by  explanatory  foot  notes.  It  should  be  stated,  however, 
that  for  the  determination  of  siUca,  iron,  alumina,  &c., 
lime,  and  magnesia,  solution  was  accomplished  without  the 
use  of  sodium  carbonate  as  a  flux,  since  the  cement  was 
wholly  decomposable  by  dilute  hydrochloric  acid,  and  the 
limestone  mixture  could  be  converted  into  a  cement  equally 
soluble  and  freed  from  all  carbonaceous  matter,  by  strong 
ignition  for  a  short  time.  It  is  believed  that  no  one  of  the 
mean  values  tabulated  below  is  in  error  more  than  one- 
tenth  of  one  per  cent,  on  the  total  summation,  that  in  manj 
cases  they  are  correct  to  within  two  one-hundredths  of  a 
per  cent.,  and  that  in  a  few  the  error  is  to  be  sought  in 
the  third  decimal. 

Analysis  I. 

Mixed  Limestone. 

Mean. 

SiOs 1517  15-20  15-18 

TiOz 0-33  0-23  0-23 

AljOj    4-91  4-92  4-98    4-94 

FeA    0-94*  0-94*  0-96*  0-95 

FeO 0-46*  0-46*  •0-46 

FeSa 0-39*-(0-21  S)  0-.37'- (0-20  S)  *  0-38 

•These  figiu-esare  based  on  the  foUowinR  amounts  of  total  iron 
counted  iis  FCiOj.  I-70,  170,  and  1-73.  In  order  to  obviate  the 
influence  of  titnniuni  tlie  iron  was  reduced  by  liydrogen  sulpliide  in 
sulphuric  solnticn  and  not  by  zinc. 

Iho  values  foi- FfO  may  he  low,  since  they  represent  probably 
only  that  present  a-s  carbonate.  wliereii.s  the  silicate  minerals  iriiiv 
have  held  some.  Tlie  determination  was  effected  hy  eitnictmK  ail 
carbonates,  in  an  atmosphere  of  carbon  dioxide,  with  dilate 
sulphuric  acid,  filtering  from  Kypsum  and  carbonaceous  matter, 
ajid  titrating  with  permauganate.    In  this  way  the  reduciug  action 


Anaitsis  I. — cont. 


MnO 0-05t 

CaO  > 

MgO 1-67 

K2O 0-95t 

NajO 0-14t 

HjO-lOS" 0-38 

HjO+lOS" 1-32 

CO2 32-45 

P3O5 0-21 

C 0-64§ 


Mean 

0-0.'jt 

0-05    0-05 

40-28 

40-34  40-81 

1-63 

1-65 

0-981 

0-97 

0-16t 

0-16 

0-88 

0-88 

1-30 

1-31 

82-31 

32-37  32-38 

0-21 

0-21 

0-S4 

100  09 

of  carbonaceous  matter  is  minimised  or  altogether  excluded, 
while  it  miprht  be  considerable  were  it  attempted  to  determine 
nil  FeO  in  the  usual  way  with  a  mixture  of  suli>huric  and  hydro- 
lUioric  acids. 

The  values  j^iveii  for  pyrites  are  based  on  the  respective  sulphur 
ilnterminatiou'*,  tests  having  shown  that  practically  the  whole  of 
the  sulphur  existed  in  this  form. 

+  'I'he  ileterminations  of  manganese  recorded  in  this  and  the 
followiii(5  aaalysis  are  numerous,  not  because  of  any  importance 
:ittaehed  to  its  determination,  but  for  the  purpose  of  testing  a 
new  colorimetric  method  which  seems  adapted  to  the  estimation 
of  small  amounts  of  manganese. 

J  The  lower  of  these  results  wjis  obtained  by  an  application  of 
the  Lawrencis  Smitli  method  in  which  four  grms.  of  limestone 
were  rubbed  up  directly  with  I  grm.  of  ammonium  chloride 
without  addition  of  precipitated  calcium  carbcnate.  For  the 
second  determination  '1  grms.  of  limestone  and  2  of  precipitated 
calcium  carbonate  were  used.  The  higher  figures  are,  doubtless, 
very  close  to  the  truth. 

§  By  direct  weight  of  carbon  dioxide  after  extracting  the  car- 
bonates by  dilute  hydrochloric  acid,  filtering  on  asbestos,  and 
igniting  with  lead  chroraate. 


Analysis  II. 
Finished  Cement, 

SiOa 21-27  21-34 

TiOa 0-26  0-26 

AI2O3 «-38  6*38 

Fe^Os 2-0I*  >   ,.93 

MnO 0-06  0*06 

CaO f  r  62-84 

SrO >^^^^  i  007 

MgO 2*64  2*64 

K2O 0*66t  ()'5U 


Mean. 

21*31 

0*26 

6'38 

f  2-00* 

t  0'48* 

0*06 

62  "82 

0-07 

2-64 

0*50 


•  Because  of  the  pi-esence  in  the  cement  of  a  small  amount  of 
decomposable  sulphide,  the  figure  here  given  for  FeO  may  be  but 
!iu  approximation,  and  if  so  the  values  forFeaOaare  subject  to  a 
corresponding  correction. 

t  Thi8  value  for  K,0  is  believed  to  be  high,  and  has,  therefore,  not 
been  utilised  in  obtainiiig  a  niean  value.  .       ■ 
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Analysis  II. — cont. 


NajO 0-26 

HjO-105° 0-15 

HaO  +  lOS" 0-61 

COa 0-fi2 

P3O5 0-25 

SO3 1-341 

S 0-09t 


0-24i 
0-16 
0-56 
0-64 
0-25 

1-34 


Mean. 
0-25 
OIG 
0-GO 
0-63 
0-25 
f  1-34: 
i    0-09t 


99-84 


X  Hydrochloric  acid  caused  au  appreciable  evolution  of  hydrogen 
sulphide  pis  ;  henct-  two  deterniinations  of  sulphur  were  made,  one 
of  the  total  sulphur  by  fusion  with  soda  and  nitre,  the  other  by 
extraction  of  sulphates  liy  hydrochloric  acid.  These  data  permitted 
the  calculation  of  the  unoxidised  sulphur. 

Comparison  of  the  foregoing  analyses  makes  it  seem  as 
if  the  composition  of  the  limestone  mixture,  from  which  the 
sample  of  cement  furnished  was  made,  must  have  iliflered 
materially  as  to  certain  constituents  from  that  of  the 
"limestone  mixture"  sample,  in  spite  of  the  agreement 
implied  by  the  attached  labels.* 

The  fact  that  a  little  gypsum  was  purposely  added  to  the 
clinker,  and  that  some  fuel  ash  is  included  in  the  finished 
cement  does  not  invalidate  the  above  conclusion.  The 
most  striking  discrepancy  occurs  in  the  potash,  which  is 
hardly  more  than  one-third  of  what  it  apparently  should 
be  as  calculated  from  the  limestone  analysis.  The  titanium, 
the  manganese,  and  the  phosphoric  acid,  which  are 
probably  very  accurately  determined,  show  marked 
deficiencies,  as  do  also  the  alumina  and  silica.  In  order  to 
test  my  own  determinations  of  alkalies,  I  have  caused  to  be 
made  by  other  chemists  in  this  laboratory  certain  checks 
which  resulted  as  follows : — 


Analyst  A 

Analysts | 


Limestone. 


Cement. 


KiO.     I    NaaO. 


0-94 

0-91 
0-91 


0-17 

0-29 
0-14 


K3O. 


NaaO. 


0-52 
0-4S 
0-52 
0-63 


0-23 
0-24 
0-38 
0-24 


These  agree  sufficiently  well  with  my  own  results  to 
prove  the  very  great  loss  of  potash  if  the  original  limestone 
is  of  nearly  uniform  composition.  It  seems  as  if  there  may 
have  been  a  marked  volatilisation  of  certain  constituents 
under  the  influence  of  reducing  fuel  blown  in  with  the  air 
blast. 

This  hypothesis  does  not  seem  to  be  beyond  the  bounds 
of  probability,  for  we  know  that  titanium  is  thus  volatilised 
in  the  blast  furnace,  and  that  phosphorus  can  be  reduced 
from  the  compounds  and  volatilised  if  not  in  contact  with 
bodies  with  which  it  can  form  a  fixed  alloy.  Whether  this 
explanation  is  a  valid  one  or  not  can  only  be  settled  by 
collecting  and  examining  the  flue  dust. 

Method  No.  1. 

Analysis  of  Finished  Cement. 

SiOj .  AloOa .  FeA .  CaO .  MgO .  KjO .  NaoO .  SO3. 

SiOo- — One-half  grm.  of  the  finely  powdered  cement  was 
weighed  out,  and  transferred  to  a  large  platinum  dish,  and 
10  c.c.  of  HCl  and  50  c.c.  of  water  added,  and  the  dish 
covered  with  a  watch  glass  and  allowed  to  digest  on  the 
steam  bath  for  about  15  minutes,  the  cement  being  com- 
pletely decomposed.  The  cover  was  then  removed,  washed 
with  a  little  water  and  the  solution  evaporated  to  dryness. 
The  residue,  without  further  heating,  was  treated  with  5  c.c. 
of  HCl  and  25  c.c.  of  water,  the  cover  replaced  and  digested 
for  about  10  minutes  on  the  steam  bath,  when  it  was  filtered 
and  washed  thoroughly.  The  filtrate  was  again  evaporated 
to  dryness,  the  residue,  without  further  heatiug  taken  up  with 
5  c.c.  of  HCl,  and  25  c.c.  of  water,  and  the  small  amount  of 
silica  it  contained  filtered  on  a  separated  paper,  the  filtrate 

•  "  This  is  quite  possible."— Schafter. 


and  washings  passing  into  the  flask  containing  the  main  bulk 
of  solution.  The  papers  cont;iining  the  residue  were  trans- 
ferred wet  to  a  weighed  platinum  crucible  and  ignited,  first 
over  a  Bunscn  burner  until  the  carbon  of  the  filter  was 
completely  consumeil,  and  finally  over  the  blast  for 
30  minutes  and  checked  by  a  further  blasting  of  10  minutes 
or  to  constant  weight.  The  residue  was  treated  in  the 
crucible  with  about  10  c.c.  of  HF  and  four  (4)  drops  of 
HnSOj.  and  evaporated  over  a  low  flame  to  complete  dry- 
ness. The  small  residue  was  finally  blasted,  cooled,  and 
weighed.  The  difference  between  this  weight  and  the 
weight  previously  obtained  gave  the  amount  of  silica 
(SiOo). 

ALO3  and  Fe^O^. — The  filtrate,  about  250  c.c,  from  the 
silica  determination  was  made  alkaline  with  NH^OH  and 
boiled  to  expel  excess  of  NH3,  or  until  there  was  but  a  faint 
odour  of  it,  and  the  precipitated  iron  and  aluminium 
hydrates,  after  settling,  were  washed  once  hy  decantation 
and  slightly  on  the  filter.  The  precipitate  was  dissolved  in 
hot  dilute  HCl,  the  solution  passing  into  the  beaker  in 
which  the  precipitation  was  made.  The  aluminum  and  iron 
were  then  reprecipitated  by  NH^OH,  as  described  above. 
The  precipitate  was  collected  on  the  same  filter  used  in  the 
first  instance  and  thoroughly  washed.  After  drying  in  the 
air  bath  it  was  removed  from  the  paper  as  completely  as 
possible.  The  paper  was  then  placed  in  a  weighed  platinum 
crucible  and  ignited  separately,  followed  by  the  dried 
precipitate.  Finally  the  whole  was  blasted  10  minutes, 
with  care  to  prevent  reduction,  cooled  and  weighed  as 
AUG,  +  FejOj. 

FenO^. — The  combined  iron  and  aluminum  oxides  were 
fused  in  a  platinum  crucible  at  a  very  low  temperature  with 
about  10  grms.  of  KHSOj,  the  melt  taken  up  with  hot 
water  and  25  c.c.  of  dilute  H.iSOj.  The  clear  solution  was 
digested  on  the  steam  bath  for  about  ten  minutes,  and  the 
small  amount  of  silica  filtered  out,  weighed,  and  corrected 
by  HF  and  HoSOj.  The  filtrate  was  reduced  with  Zn  and 
titrated  by  KoMnOg  to  determine  total  iron  as  FejO  j.  The 
aluminum  was  calculated  by  difference.  The  Ti  present,  of 
course,  affects  the  accuracy  of  this  determination. 

FeO. — One  grm.  of  the  cement  was  placed  in  a  600  c.c. 
ErlenmeyiT  flask  and  covered  with  about  150  c.c.  of  dilute 
HoSOj.  The  flask  was  then  stoppered  with  a  valve  and 
moderately  heated  to  aid  dissolution.  After  the  cement 
was  completely  dissolved  the  solution  was  cooled  and 
titrated  by  KoMn^Og. 

CaO. — To  the  filtrate  from  the  AljO;,  -t-  FejO^  precipitate 
a  few  drops  of  NH^OH  were  added  and  the  solution  brought 
to  boiling.  To  the  boiling  solution  10  c.c.  of  a  saturated 
solution  of  ammonium  oxalate  was  added  and  the  boiling 
continued  until  the  precipitated  CaC204  assume'^  a  well 
defined  granular  form.  It  was  then  removed  from  the  flame 
and  set  aside  for  about  two  (2)  hours  and  filtered  The 
precipitate  and  filter  were  placed  wet  in  a  platinum 
crucible  and  ignited  over  the  full  flame  of  a  Bunsen 
burner,  until  the  carbon  of  the  filter  w.as  wholly  destroyed. 
It  was  then  redissolved  in  HCl  and  the  solution  made  up 
to  about  100  c.c.  with  water.  Ammonia  was  added  in  slight 
excess  and  the  liquid  was  boiled.  The  small  amount  ot 
AI2O3  which  was  separated  was  filtered  out,  weighed,  and 
the  amount  added  to  that  found  in  the  first  determination. 
The  lime  was  then  reprecipitated  by  ammonium  oxalate,  as 
above  described  and  weighed  as  an  oxide  by  igniting  and 
blasting  to  constant  weight. 

MgO. — The  combined  filtrates  from  the  calcium  precipi- 
tate were  acidified  with  HCl  and  concentrated  on  the  steam 
bath  to  about  150  c.c,  30  c.c.  of  a  saturated  solution  of 
Na(NH4)HP04  was  added,  and  the  solution  transferred  to 
a  beaker  and  boiled  for  several  minutes.  It  was  then 
removed  from  the  flame  and  cooled  by  placing  the  beaker 
in  ice  water.  After  cooling  NH^OH  was  added  drop  by 
drop  with  constant  stirring  until  the  crystalline  ammonium- 
magnesium  ortho-phosphate  began  to  form,  then  three  or 
four  drops  more  were  added  and  the  stirring  continued 
for  several  minutes.  It  was  then  set  aside  for  several 
hours  in  a  cool  atmosphere  .and  filtered.  The  precipitate 
was  redissolved  in  a  hot  solution  of  dilute  HCl  and  made 
up  to    about    100    c.c.  j  2  c.c.  of  a   saturated  solution  of 
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ya(NH4)HP04  was  then  added,  and  ammonia  drop  by  drop, 
with  constant  stirrinj;  until  the  precipitate  was  again  formed 
as  described  above.  It  was  then  allowed  to  stand  for  about 
two  (2)  hours  when  it  was  filtered  on  a  Gooch  crucible, 
ignited  and  blisted  for  30  minutes,  cooled  and  weighed 
as  Mg^PjOy. 

KM  and  Na^O. — For  the  determination  of  the  alkalis, 
the  well-known  method  of  Prof.  J.  Lawrence  Smith  was 
followed,  both  with  and  without  the  addition  of  CaCOj 
with  the  NH4C1. 

SO^. — One  grm.  of  the  cement  was  dissolved  in  15  c.c. 
of  HCI,  evaporated  to  dryness  on  the  steam  bath,  taken 
up  with  about  10  c.c.  of  HCI  and  50  c.c.  of  water,  filtered, 
and  the  residue  washed  thoroughly.  The  solution  was 
made  up  to  250  c.c.  in  a  beaker  and  boiled.  To  the 
boiling  solution  10  c.c.  of  a  saturated  .solution  of  BaCl2  was 
added  .slowly,  drop  by  drop,  from  a  pipette  aTid  the  boiling 
continued  until  the  precipitate  was  well  formed.  It  was 
then  set  aside  over  night,  filtered,  ignited,  and  weighed 
as  BaSOj. 

Total  Sulphur. — One  grm.  of  material  was  weighed  ont  in 
a  large  platinum  dish  and  fused  with  Na2C03  and  a  little 
KSO3.  The  melt  was  treated  in  the  crucible  with  boiling 
water  and  the  liquid  poured  into  a  tall  narrow  beaker  and 
more  hot  w.ater  added  to  the  crucible  until  the  mass  was  all 
dissolved.  The  solution  was  then  filtered.  The  filtrate 
contained  in  a  Xo.  4  beaker  was  acidulated  with  HCI  and 
evaporated  to  dryness.  It  was  redissolved  in  10  c.c.  HCI 
and  50  c.c.  water,  transferred  to  a  beaker,  and  the  solution 
made  up  to  about  250  c.c.  with  distilled  water  and  boiled, 
and  the  sulphur  precipitated  as  BaSO^  and  allowed  to  stand 
over  night.  It  was  then  decanted  on  a  small  filter  and  the 
precipitated  BaS04  treated  in  the  beaker  with  strong  HCI 
and  allowed  to  digest  on  the  steam  bath  for  a  few  minutes. 
It  was  then  diluted  with  hot  water,  filtered,  ignited,  and 
weighed  as  BaSOj. 

H^O. — Water  was  determined  by  the  method  of  Penfield, 
as  described  in  Bulletin  No.  176,  United  States  Geological 
Survey,  by  Hillebnind. 

CO^. — One  grm.  of  the  material  was  weighed  out  and 
placed  in  a  flask,  to  which  was  attached  a  long  stem 
separatory  funnel  and  a  small  condenser,  placed  at  such 
an  angle  that  the  condensation  fell  back  into  the  flask. 
To  the  condenser  was  attached,  by  means  of  rubber  tubing, 
(J  -  tubes  containing  anhydrous  CuSOj  and  CaCl.j. 
followed  by  a  Geissler  absorption  bulb,  containing  a 
saturated  solution  of  KOH.  About  75  cc.  of  dilute  HCI 
was  poured  through  the  funnel,  slowly  at  first.  When  all 
of  the  acid  was  in  the  flask  and  violent  action  ceased  it  was 
heated  gently  and  finally  boiled  for  twenty  minutes,  the 
condensation  falling  hack  into  the  flask.  The  bulb  was 
detached  and  hung  in  the  balance  case  for  20  minutes  along 
with  an  empty  bnib,  as  a  counterpoise.  It  was  then 
weighed  and  the  COj  determined.  The  apparatus  was  of 
course  connected  with  the  necessary  means  for  the 
introduction  of  COj  free  air. 

Loss  on  lynilion. — Half  a  grin,  of  the  cement  was  weighed 
out  in  a  platinum  crucible,  blasted  15  minutes  and  weighed. 
The  loss  in  weight,  which  was  checked  by  a  second  blasting 
of  five  minutes,  was  set  down  as  loss  on  ignition. 

Raw  Rock  Mixture. 

Half  a  grm.  of  the  mixture  was  fused  with  sodium 
carbonate  in  a  platinum  crucible.  The  melt  was  dissolved 
in  HCI,  and  the  analysis  conducted  as  with  the  finished 
cement. 

After  consultation  with  Mr.  HiUebrand,  another  analysis 
w:is  made  by  solution  of  the  rock  in  HCI,  after  strong 
ignition  and  conversion  to  a  condition  corresponding  to  a 
finished  cement. 

Method  No.  2. 

This  method  of  analysing  raw  cement  material  is  as 
follows : — 

A  1  grm.  sample  is  fused  with  about  three  times  its 
weight  of  Xa«CO-„  dissolved  in  HCI,  evaporated  to  dryness, 
and  heated  in  an  air  bath  until  all  traces  of  H('l  is  driven 
off.  .\fter  cooling,  the  sample  is  treated  with  50  c.c.  of 
dilute  HCI,  about  40  per  cent,  strength,  and  a  few  drops  of 


HNO3,  and  is  then  boiled  for  about  five  minutes  and 
filtered  while  hot,  the  precipitate  of  SiO,  is  washed  free 
from  ail  acid,  dried  slowly,  ignited,  and  weighed. 

To  the  filtrate  is  added-  NH4OH  in  slight  excess;  it  is 
then  boiled  and  filtered  while  the  solution  is  hot.  The 
precipitate  is  dried,  iguited,  and  weighed. 

To  the  filtrate  from  the  iron  and  alumina  (NH4)2Cj04  is 
added  in  excess,  both  solutions  being  boiliiig  at  the  time. 
After  boiling  the  combined  solution  for  a  few  minutes  the 
precipitate  is  allowed  to  settle  for  about  10  minutes,  then 
is  filtered  off,  dried,  ignited,  and  weighed  as  CaO. 

The  remaining  filtrate  is  evaporated  to  about  350  c.c, 
cooled,  and  30  e  c.  of  a  saturated  solution  of  Na„HP04  and 
15  c.c.  concentrated  NH4OH  are  then  added  and  the  whole 
stirred  violently.  The  precipitate  is  allowed  to  settle  over 
night  and  is  then  filtered  off,  dried,  iguited.  and  weighed  as 
Mg^PjOy.  In  raw  materials,  all  Ca  aud  Mg  present  are 
reported  as  carbonates. 

The  method  of  analysing  the  cement  is  the  same  with 
two  exceptions.  First  the  .sample  is  not  fused,  but  is 
dissolved  directly  in  about  30  c.c.  of  half  strength  HCI. 
Second,  the  iron  and  alumina  are  reprecip'tated,  since  the 
first  precipitation  carries  down  an  appreciable  amount  of 
CaO. 

To  determine  SO.,  in  cement,  a  2-grm.  sample  is  treated 
with  5  c.c.  cone.  HNO^  10  c.c.  cone.  HCI,  and  10  c.c.  water, 
evaporated  to  dryness,  taken  up  with  50  c.c.  water  and 
5  c.c.  cone.  HCI,  boiled,  and  the  .SiOo  is  filtered  off ;  the 
filtrate  nearly  neutralised  with  NH40tI,  heated  to  boiling, 
and  then  15  c.c.  of  a  boihng  saturated  solution  of  BaCI.^ 
added.  After  boiling  for  about  an  hour  the  precipitate  is 
allowed  to  settle  for  several  hours,  and  is  then  filtered  08, 
dried,  iguited,  and  weighed  as  BaS04. 

The  iron  and  alumina  in  a  sample  of  cement,  separated 
as  requested,  gave  the  following  results  : — 


FeaOj. 
AljOj. 


3-06 

-•tie 


To  separate  iron  and  alumina,  the  ignited  precipitate  is 
digested  in  dilute  HCI,  about  one-third  strength,  until 
everythine  is  dissolved,  excess  of  acid  driven  oif,  uearly 
neutralised  with  Na^COs,  boiled,  aud  while  boiling,  the  • 
solution  is  poured  into  a  strong  boiling  .solution  of  KOH. 
.Vfter  boiling  for  about  five  minutes  the  precipitate  is 
allowed  to  settle,  then  filtered  and  washed,  redissolved  in 
dilute  HCI,  precipitated  with  NH4OH,  boiled,  filtered, 
washed,  ignited,  and  weighed. 

Method  No.  3. 

Analifsis  of  Portland  Cement. 

Weigh  one-half  grin,  of  the  cement  into  a  small  casserole 
(3J  ins.)  and  add  excess  of  cone.  HCI,  lieatiug  on  a  plate 
until  all  dissolves.  Evaporate  to  dryness  aud  bake  until 
free  from  acid;  take  up  with  50  c.c.  water  and  10  c.c. 
HCI  and  heat  slowly  until  near  boiling  point,  and  silica  is 
free  from  iron.  Filter  out  SiOj,  wash  with  hot  water,  dry, 
ignite,  and  weigh. 

The  filtrate,  not  exceeding  250  c.c.  at  this  point,  is 
brought  to  boiling  and  precipitated  with  a  slight  excess  of 
ammonia,  then  boiled  for  five  minutes,  filtered  and  washed 
with  very  hot  water,  ignited,  and  weighed  as  M-.O^  and 
le.,03. 

Heat  filtrate,  about  450  c.c,  to  boiling,  and  add  with 
constant  stirring  30  c.c.  of  a  boiling  solution  ot  amiuouium 
oxalate  (sat.  in  the  cold).  Allow  precipitated  oxalate  to 
settle  15  minutes,  filter  aud  wash  with  small  quantity  of 
water  and  set  aside  filtrate.  Continue  w.ashing  with  400  e.c. 
very  hot  water,  ignite  over  Bunsen  burner,  cool,  break 
up  lumps  in  crucible  and  blast  for  five  minutes,  and 
repeal  breaking  up  and  patting  down  of  CaO,  blasting  again 
for  ten  minutes,  desiccate  immediately  and  weigh  as  soon 
as  thoroughly  cool.  Constant  weight  may  be  checked  by 
another  working  and  blasting  of  the  limo  and  re-weighing. 

To  the  filtrate  from  the  calcium  oxalate,  add  15  c.c.  of 
saturated  solution  of  microcosmic  salt,  acidulated  with  HCI, 
and  evaporate  to  2.50  c.c.  Cool  thonutghly,  gradually 
adding  dilute  ammonia  until  solution  is  alkaline,  and  then 
add  one-fourth  of  its  bulk  of  strong  ammonia  water.  Set 
aside  over  night,  filter  and  wash  with   400  c.c.  of  dilute 
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ammonia  Cone  part  of  0-90  sp.  gr.  to  four  parts  water),  dry, 
char  carefully,  ignite  aud  weigh  a.s  Mg;P«0;. 

Sulphuric  anhydride  is  determined  by  oxidation  with 
hromine  water,  solution  in  HCl,  evaporation  and  separation 
of  .silica  as  ahove,  washing  to  400  c.e.  and  precipitating  this 
boiling  filtrate  with  BaCU  solution,  washing  with  500  c.c. 
hot  water,  drying,  igniting,  and  weighing  as  BaSO^. 

Method  for  Raw  Bocks. 

Treat  one-half  grm.  of  the  material  (dried  at  105°) 
in  small  casserole  with  slight  excess  of  diluted  HGl,  one 
pint  acid  to  one  pint  water,  heat  to  boiling,  then 
evaporate  to  dryness.  Take  up  with  10  c.c.  HOI  and 
30  c.c.  water,  bring  to  boiling  point,  filter  and  wash  twice 
with  hot  water.  Eemove,  ignite,  filter,  and  fuse  with  not 
more  than  3  grms.  Xa^COj,  dissolve  fusion  in  one  to 
one  acid  in  casserole  previously  used  and  evaporate  to 
dryness.  Cool  and  powder,  flaking  mass  in  casserole 
with  small  glass  pestle  and  again  bake.  Take  up  with 
10  c.c.  HCl  and  50  c.c.  water,  bring  just  to  boiling  point 
and  filter  through  same  funnel  into  previously  obtained 
filtrate  (not  more  than  60  c.c.  in  volume),  wash  SiO., 
with  hot  water  to  250  c.c.  of  filtrate  and  proceed  exactly 
as  under  method  of  cement.     Factors  used  are — 

(•0-S621Ior  JIgO. 

^^2^=0; .••lo-7676   „  MgCOj. 

CaO l'"S5     „  CaCOj. 

BaSO, 0-3435   „  SO3. 

Beakers  used  are  Shott  and  Gen.  Jena,  600  c.c.  only. 
Filter  paper,  B  and  .A's  ;  "  B,"  11  and  12  c.c. ;  0-90  sp.  gr. 
ammonia  water;  and  1-2  sp.  gr.  hjdrochloric  acid. 

Method  Xq.  4. 
Portland  Cement. 

(a)  For  Silica,  Iron  and  Alumina,  Lime  and  Magnesia. 
— One-half  grm.  was  weighed  off  and  placed  in  a  small 
beaker  glass.  To  this  10  c.c.  of  1  to  1  hydrochloric 
acid  and  a  drop  of  concentrated  nitric  acid  were  added ; 
the  solution  was  run  down  to  dryness  on  a  sand  bath  and 
the  residue  heated  rather  vigorously  on  an  iron  plate,  until 
all  acid  was  driven  off  and  the  mass  assumed  a  dark  brown 
color.  On  cooling  this  was  taken  up  with  10  c.c.  of 
concentrated  hydrochloric  acid  and  brought  to  boiling.  To 
the  solution  thus  obtained  about  100  c.c.  hot  water  were 
added.  The  insoluble  silica  was  filtered  off,  ignited,  and 
weighed  as  SiO;. 

To  the  filtrate  a  drop  of  concentrated  nitric  acid  was 
added  to  completely  oxidise  any  ferrous  iron  and  then 
am'Donia  water  until  its  odour  was  faintly  recognisable. 
The  solution  and  precipitate  thus  produced  was  brought  to 
brisk  boiling  and  kept  so  until  the  odour  of  ammonia  was 
imperceptible. 

The  precipitate  was  allowed  to  settle  and  then  filtered 
off ;  after  being  washed  with  boiling  water  seven  or 
eight  times  it  was  ignited  and  weighed  as  Fe.,03  +  AloOj 

=  R-A- 

The  Citrate  was  brought  to  boiling  and  about  20  to  30  c.e. 
of  saturated  solution  of  ammonium  oxalate  was  added,  the 
solution  continuing  to  boil  for  some  minutes. 

The  precipitate  was  filtered  off  and  washed  eight  to  ten 
times  with  boiling  water.  It  was  then  thrown  into  dilute 
sulphuric  acid  (6  to  10  c.c.  H^SOj  -i-  300  c.e.  water)  and 
brought  to  boiling.  In  this  condition  the  lime  was  titrated 
with  permanganate  of  potash  standardised  against  chemically 
pure  oxalic  acid. 

The  filtrate  was  placed  in  a  basin  of  cold  water  to  hasten 
cooling.  To  it  a  rather  large  excess  of  ammonium  phos- 
phate solution  added,  and  the  contents  of  the  beaker  glass 
were  stirred  very  briskly  for  five  to  ten  minutes,  and  then 
allowed  to  stand  for  a  period  of  one  and  a  half  hours.  The 
precipitate  was  then  filtered  off,  washed  with  cold  water 
faintlv   alkaline   with   ammonia,   ignited,    aud   weighed  as 

MgjP.O;. 

(6)  For  Sulphuric  Anhydride. — Two  grms.  were  treated 
as  above  described,  and  the  sulphate  in  the  subsequent 
filtrate  precipitated  as   usual  with  barium  chloride.    The 


precipitate  was   allowed  to  stand  two  and  a  half  hours, 
filtered  off,  ignited,  aud  weished  as  BaS04. 

(c)  For  Loss  on  Ignition. — Two-tenths  of  one  grm.  were 
weighed  off  .and  placed  in  a  platinum  crucible  and  strongly 
ignited  for  a  period  of  20  to  30  minutes.  The  crucible 
was  cooled  aud  weighed  again. 

2.   Cement  Rock. 

The  siliceous  matter,  iron  and  alumina,  carbonate  of  lime 
and  carbonate  of  magnesia  were  determined  in  a  manner 
identical  with  (a)  of  Section  1. 

ilEinoD  Xo.  5. 

One-half  of  a  grm.  was  carefully  weighed,  transferred  to 
a  crucible,  mixed  with  sodium  carbonate,  and  fused  for  10 
minutes.  After  a  thorough  incineration  it  was  cooled  and 
dissolved  in  a  casserole  with  HCl  and  water.  When  solu- 
tion was  completed  the  crucible  was  carefully  washed  off 
with  warm  water,  and  a  few  drops  of  HJiOa  added  to  the 
solutiou.  The  casserole,  with  its  contents,  were  then  placed 
on  a  steam  bath  and  slowly  evaporated  to  hard  dryness. 

-\fter  evaporation  was  completed,  a  small  portion  of  HCl 
and  water  was  again  added  to  redissolve  ihe  contents  ot 
casserole,  and  again  heated  to  boiling.  Then  diluted  with 
hcit  water  and  filtered  through  a  Baker  and  Adamson  Ashless 
No.  A  filter.  The  precipitate  was  thoroughly  washed  and 
dried,  or  rather  drained,  on  blotting  paper  and  slowly  ignited 
in  a  tared  ignition  crucible  (platinum).  After  ignition  was 
completed  and  the  SiOj  weighed,  a  little  H.SOj  was 
added  to  the  contents  of  crucible,  and  then  the  whole 
dissolved  in  HF,  evaporated  to  dryness,  then  heated  and 
weighed,  and  the  difference  in  weight  subtracted  from  the 
first  weight  of  SiO.,  and  this  same  difference  added  to 
AI0O3  and  Fe.03. 

The  filtrate  was  heated  tj  boiling,  XH^OH  slowly  added 
until  excess,  and  boihd  a  few  minutes.  When  the 
precipitate  had  settled,  it  was  filtered  through  above- 
mentioned  filters  and  washed  twice  with  hot  water.  The 
precipitate  on  the  filter  was  then  dissolved  in  HCl  (1 — 4), 
and  washings  run  into  beaker  in  which  precipitate  was 
made.  The  filter,  being  thoroughly  washed  with  hot  water, 
and  no  trace  of  HCl  found  on  it  and  not  being  punctured, 
was  used  again  to  filter  the  solution.  The  contents  of 
beaker,  after  thorough  solution,  were  again  heated  and 
precipitated  as  before, and  thoroughly  washed  with  hot  water. 
After  drying  precipitate  on  filter  as  before  (on  blotting 
paper)  it  was  slowh-  ignited  and  finally  weighed.  This 
weight,  plus  the  weight  of  residue  from  silica  in  HF, 
multiplied  by  2,  gave  weight  of  AI0O3  and  FcjOj. 

The  filtrate  from  above  was  heated  to  boiling  and  a 
concentrated  hot  solution  of  ammonium  oxalate  added 
until  CaC.,04  was  all  precipitated.  When  precipitation  was 
thoroughly  settled  (about  one  half  hour)  it  was  filtered 
through  a  Xo.  B  (B  and  .\)  filter,  and  washed  20  times 
with  hot  water.  The  precipitate  was  then  dissolved  in  dilute 
hot  H2SO4  (1 — 3)  washings  run  into  same  beaker  in  which 
precipitate  was  made  and  thoroughly  washed  with  water. 
A  few  drops  of  concentrated  H„S04  were  added  and  the 
solution  heated  aud  then  titrated  with  a  standard  solution 
ot  KMn04.  This  solution  is  made  with  10  grms.  KMuOj 
and  2,000  c.c.  water.  It  is  always  kept  in  stock,  and  two 
bottles  are  in  constant  use  besides  the  larger  one  containing 
the  stock  solution.  It  is  kept  in  cobalt  blue  bottles  at  least 
ten  days  before  using  and  under  the  same  conditions  as  the 
one  in  use.  So  if  there  is  any  change  after  the  portions 
are  transferred  from  the  slock  bottle,  experience  shows  that 
it  will  alwajs  be  within  the  times  it  has  been  standing,  that 
is,  there  is  practically  no  change  one  week  after  being 
transferred. 

Titrations  are  always  checked  by  determining  CaO 
gravimetrically,  at  least  several  times  a  week.  This  has 
been  done  in  this  work.  Two  half-grm.  portions  were  taken 
as  a  check  and  finished  complete.  This  gravimetric 
method  is  simply  the  heating  the  calcium  oxalate  precipitate 
to  a  constant  weight  with  the  aid  of  a  blast  lamp. 

The  precipitate  from  the  calcium  is  allowed  to  get 
perfectly  cool,  microcosmic  salts  or  sodium  phosphate 
solution  added,  and  then  ammonia   water  drop   by  drop 
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from  a  burette  until  ammoniacal.  The  solution  is  stirred, 
and  after  being  settled  is  filtered.  This  time  of  settlms; 
is  usually  over  night,  depending  on  the  arrangement  of 
work  in  the  laboratory.  "When  settled  it  is  filtered,  and, 
without  washing  more  than  once  or  twice,  is  redissolvcd 
in  dilute  hot  HCl  (1 — t),  and  thoroughly  washed  and 
precipitated  as  before.  It  is  then  washed  thoroughly  with 
NH  UH  and  water,  with  sometimes  some  ammonium  nitrate. 
Tt  is  then  ignited  and  weighed.  This  weight,  multiplied  by 
2  and  then  bvI0-.36212,|gives  MgO.  The  weight,  multi- 
plied by  2  and  then  by  O'T.'jTG,  gives  JIgCO;,,  as  the  case 

may  be. 

For  SO3  determination,  we  invariably  use  a  separate 
sample,  us'uallv  2  grms.,  and  dissolve  in  nitrohydrochloric 
acid,  evaporate  to  sepaiate  SiO.,,  and,  after  filtering  and 
washing,  add  a  solution  of  barium  chloride  and  let  stand 
until  settled,  usually  about  four  or  five  hours.  Filter,  wash 
with  hot  water,  ignite,  and  wsigh,— which  weight,  divided 
by  2  and  multiplied  by  0-343.".2,  gives  weight  of  SO3. 

For  loss  ou  ignition  we  take  from  1  to  5  grms.  and  heat 
to  a  constant  weight. 

We  do  not  always  use  HF  in  our  raw  materials,  but 
always  in  our  Portland  cement  analysis. 

We  separated  the  iron  and  the  alumina  in  the  samples  of 
cement  rock  and  cement  in  question,  but  did  not  submit 
them  to  you  because  of  the  extreme  variations  in  the  two 
methods' of  analysis  used.  We  have  always  had  much 
trouble  in  checking  this  determination,  and  have  searched 
almost  every  authority  on  the  subject,  but  are  still  unable 
to  find  a  uniform  method  of  analysis  of  these  two  elements. 

The  two  methods  employed  here  are  as  follows  : — 

(1)  Where  the  iron  and  the  alumina  were  weighed,  as  in 
the  regular  ni»thod  of  analysis,  together,  the  precipitate 
was  fiised  with  sodium  carbouatc  and  dissolved  in  a  small 
beaker  in  very  dilute  HCl  and  water.  This  filtrate  or 
sohition  was  heated  and  filtered  if  necessary.  Then  a  few 
small  crystals  of  citric  acid  added,  then  XH/)H  until 
excess,  and  l-.nally  ammonium  isulphide  until  all  sulphide 
of  iron  was  precipitated.  After  washing  this  precipitate 
slightly  it  was  dissolved  in  hot  HCl  and  water,  and  washings 
run  into  same  beaker  in  which  precipitate  was  made. 
*HN  >3  was  now  added  and  the  mass  e%-aporated  to  total 
dryness,  redi^solved  in  HCl  and  HXO3,  and  finally 
precipitated  with  NHiOII  as  originally. 

(2)  The  combined  precipitate  was  fused,  after  weighing 
in  potassium  bisulphate,  and  dissolved,  reduced  through  zinc 
column,  and  titrated  with  standard  KMnOj  solution. 

Both  these  analyses  show  alumina  hy  difference,  which 
the  author  does  not  approve.  Alumina  may  be  determined 
in  the  former  analysis  iu  a  rather  long  and  tedious  manner, 
but  very  few  manufacturing  cement  laboratories  bai-e  access 
to  all  the  large  platinum  ware  therein  needed,  according  to 
Mr.  Blairs. 

Method  No.  6. 
Anali/sis  of  Cement. 

Silica. — The  cement  was  finely  ground  and  dried,  .and 
0-5  grm.  dissolved  in  10  c.c.  hydrochloric  acid  (equal  parts 
acid,  sp.  gr.  1  •  20,  and  water)  and  a  few  drops  of  con- 
centrated "^nitric  acid,  evaporated  to  complete  dryness,  and 
heated  strongly  for  a  while  at  the  end.  Then  10  c.c_.  of  the 
same  strength  hvdrochloric  acid  were  added  to  the  dish,  the 
whole  heated  until  the  soluble  salts  were  in  thorough  solution, 
and  diluted  up  with  50  c.c.  hot  water.  The  residue  of 
silica,  after  filtration,  was  ignited  without  previous  drying. 
The  determination  of  the  sihca  was  completed  by  loss  with 
hydrofluoric  and  sulphuric  acids. 

Alumina  and  Ferric  0.ri<lc.— The  filtrate  from  the  silica 
was  heated  nearly  to  boiling,  and  ammonia  added  in  faint 
excess,  the  solution  allowed  to  boil  a  minute  or  two,  and 
the  precipitated  aluminum  and  iron  hydroxides  filtered 
and  slightly  washed.  The  precipitate  was  washed  hack 
into  the  same  beaker  in  which  it  was  formed,  dissolved 
in  sufficient  hydrochloric  acid,  diluted,  repreeipitated  as 
before,  filtered,    and    thoroughly    washed.      The    ignited 


alnmina  and  ferric  oxide  were  fused  with  sodium  carbonate, 
and  the  iron  determined  volumetrically,  and  calculated  to 
ferric  oxide,  FcoOj.  The  alumina,  Al,(  )3,  was  obtained  by 
difference. 

Lime. — The  clear  filtrate  from  the  alumina  and  iron 
hvdroxides  was  made  ammoniacal  and  heated  to  boiling, 
and  20  c.c.  of  saturated  hot  ammonium  oxalate  were  added, 
and  the  precipitated  calcium  oxalate  filtered  off  after 
standing  about  20  minutes.  After  being  thoroughly 
washed,  this  precipitate  was  washed  back  with  hot  water 
and  dilute  sulphuric  acid  into  the  beaker  in  which  it  was 
precipitated,  then  dissolved  by  sulphuric  acid,  diluted  to 
about  .'iOO  c.c.  with  hot  water,  and  titrated  with  potassium 
permanganate. 

Mtii/nesia. —  To  the  cold  fillrate  from  the  calcium  oxalate 
precipitation,  15  c.c.  saturated  solution  of  sodium  ammonium 
phosphate  were  added,  and  then  the  proper  quantity  of 
strong  ammonia.  The  precipitate  was  allowed  to  come 
down  over  night.  The  undried  precipitate  and  filter  were 
ignited  and  the  magnesia  calculated  from  the  weight  of  the 
magnesium  pyrophosphate. 

Sulphuric  AnhydriJe. — For  SO3  1  grm.  of  cement  was 
dissolved  in  20  e.c.  of  1  to  1  hydrochloric  acid,  and 
evaporated  to  dimness.  The  residue  was  heated  with 
hydrochloric  acid,  and  excess  of  acid  expelled  and  hot 
water  added.  In  the  hot  filtrate  the  precipitation  was  made 
with  10  c.c.  hot  b.arium  chloride  solution  (containing 
100  grms.  of  the  salt  in  lOOO  c.c.  of  water),  and  allowed  to 
boil,  and  then  put  in  warm  place  over  night. 


♦  Insteivd  of  aildiuj;  UNO,,  as  almve.  the  aiUhor  also  used  broiiunc 
water,  ami  ireiipiiatfd  re/),  ininiediatcl.v,  without  evaponitiiiL'. 
l)ut  boiling  lor  several  minutes. 


Raw  Material  Mi.rture. 

Silica.  Of  the  dried  sample  O'o  grm.  was  dissolved  in 
10  c.c.  strong  hydrochloric  acid  and  20  c.c.  water,  and  a 
little  bromine  water.  The  solution  was  evaporated  to 
dryness,  redissolved  in  20  c.c.  1  to  1  hydrochloric  acid,  and 
hot  water  added.  The  filtrate  (A)  from  the  insoluble 
silicious  matter  was  analysed  separately.  The  insoluble 
silici'jus  matter  was  fused  with  sodium  carbonate,  and  the 
silica  determined  in  the  usual  waj-.  The  filtr.ate  (li)  from 
the  silica  was  also  analysed  separately  for  the  alumina  and 
ferric  oxide,  lime,  and  magnesia,  bj-  the  methods  used  for 
the  determination  of  the  same  in  the  main  solution  (A) 
below. 

Alumina  and  Ferric  Oxide  together. — The  alumina  and 
ferric  oxide  from  the  insoluble  silicious  matter  were  added 
to  these  from  the  hydrochloric  solution  (A)  of  the  sample. 
The  precipitation  of  the  aluminium  and  iron  hydroxides  in 
this  solution  was  carried  out  as  in  the  cement  analysis,  but 
with  only  one  precipitation. 

Calcium  Carhouale. — The  calcium  carbonate  was  deter- 
mined frorn  the  filtrate  from  the  aluminum  and  iron 
hydroxides  by  the  method  used  for  the  determination  of  the 
lime  in  the  cement. 

IMaynesium  Corhimatr. — The  magnesium  carbonate  was 
determined  from  the  filtrate  from  the  calcium  oxalate  by 
the  method  used  for  the  determination  of  the  magnesia  in 
the  cement. 

Methoii  No.  7. 

A  nalyses  of  Cement. 

Take  1  grm.  of  finely  ground  sample,  transfer  to  I-inch 
casserole,  add  10  c.c,  hydrochloric  acid,  strength  1  to  1, 
and  a  few  drops  nitric  acid  (cone).  Evaporate  down 
carefully  to  dryness,  cot^tinue  heating  .at  about  120'  C-, 
until  no  more  odour  of  hydrochloric  acid  is  apparent,  cool, 
add  20  c.c.  1  to  1  hydrochloric  acid,  heat  gently  for  10 
minutes.  Add  about  15n  c.c.  hot  water  and  keep  near 
boiling  point  for  five  minutes  longer,  filter  on  washed  filter, 
continue  washing  with  hot  water  until  wash  water  no  longer 
gives  reaction  for  chlorine. 

Ignite  residue  (silica)  without  drying  filter  paper,  and 
begin  ignition  at  highest  heat  of  the  burner,  cool  acid, 
weighing  from  desiccator. 

To  solution  add  ammonia  until  faintly  ammoniacal.  Boil 
up  for  a  few  minutes,  allowing  beaker  and  contents  to 
remain  near  boiling  point  for  five  luiiuites  longer.  Allow 
to  settle,  decant  supernatant  liquid  carefully,  finally  transfer 
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hjdrates  to  filter,  wash  out  and  rub  Avith  "pulicemaa" 
carefully  to  remove  any  adherent  portion  of  precipitate, 
•n-ash  with  hot  water  uDtil  no  reaction  for  chl  irine. 

Ignite  iron  and  alumina  hydrates  without  drying  acid 
immediately  at  highest  heat  of  the  burner,  transfer  to 
desiccator,  cool,  and  weigh. 

To  filtrate  from  iron  and  alumina  precipitate,  add  five 
or  six  drops  of  ammonia,  heat  to  boilin;;.  add  20  e.c.  boiling 
solution  of  oxalate  of  ammonia,  allow  to  boil  for  two  or 
three  minutes,  stirring  precipitate  to  avoid  bumping  of  the 
beaker.  Allow  to  stand  in  warm  place  for  10  or  15  minutes. 
Filter  off  oxalate  of  lime,  wash  five  or  six  times  with  hot 
water.  Place  filter  paper  with  contents  along  the  inner 
side  of  the  beaker,  wash  down  the  oxalate  of  lime,  directing 
the  spray  from  wash  bottle  upon  both  si  les  of  the  filter 
paper,  finish  wa-hing  with  dilute  sulphuric  acid,  strength 
1  to  3,  to  dissolve  any  adherent  lime  salt  in  filter  paper,  and 
upon  sides  of  beaker  andgla«s  rod.  Dilute  with  cold  water 
to  about  50  c.c,  add  8  e.c.  cone,  sulphuric  aci<l,  add  hot 
water  to  300  c.c.,  allow  oxalate  to  dissolve  completely, 
stirring.  Tilrate  with  standardised  solution  of  potassium 
permanganate  and  estimate  Cat )  direct. 

Cool  filtrate  from  oxalate  of  lime  by  immersing  in  cold 
water,  add  150  c.c  cone,  ammonia,  then  20  c.c.  micro- 
cosmic  salt,  stirring  vigorously  for  three  or  five  minutes, 
allow  to  .settle  for  three  or  four  hours,  filter,  wash,  pre- 
cipitate with  solution  cont;iining  1  part  ammonia,  .1  parts 
water  and  0'15  part  cone,  nitric  acid.  After  transferring 
precipitate  of  ammonium  magnesic  phosphate  to  crucible, 
heat  carefully  uutil  filter  paper  is  completely  incinerated. 
A  dull  red  heat  is  suiBcient  uutil  the  magnesia  is  nearly 
white,  pressing  down  the  blackened  filter  paper  with  a 
platinum  rod  promotes  the  incineration.  Finally  finish 
ignition  at  highest  heat  of  the  burner,  covering  crucible 
with  lid  to  favor  such  condition.  Cool  and  weigh  calcul.iting 
Mg()  from  pyrophosphate. 

Estimate  iron  by  fusing  combined  ignited  oxides  of  iron 
and  alumina  after  weighing  with  10  times  weight  of  sodium 
carbonate,  cool  crucible  quickly  by  immersion  in  beaker  of 
cold  water.  Kemove  fused  mass  by  disintegration  with  hot 
water,  add  sutficient  1  to  2  sulphuric  acid  to  thoroughly 
dissolve,  warm,  and,  when  dissolved,  add  sufficient  granu- 
lated zinc  to  reduce  to  ferrous  iron.  Cool,  dilute,  and 
titrate  with  standard  permanganate,  calculate  ferric  oxide 
from  amount  of  iron  present,  deduct  ferric  oxide  from 
combined  oxides  for  alumina. 

For  sulphuric  anhydride,  take  1  grm.  sample,  transfer  to 
4-inch  casserole,  add  1,5  c.c.  1  to  1  hydrochloric  acid  (but 
no  nitric  acid  as  usually  outlined),  evaporate  and  heat 
imtil  hydrochloric  acid  is  all  gone.  Cool,  add  7  c.c.  same 
acid,  evaporate  down  until  only  few  drops  acid  are  left, 
about  sufficient  to  hold  soluble  chlorides  in  solution. 
Di'.uie  to  about  100  c.c,  filter  off  silica,  wash  thoroughly, 
heat  to  boiling,  add  10  c.c.  boiling  solution  of  barium 
chloride,  bod  a  few  minutes,  allow  precipitate  to  settle  in 
warm  place  for  two  hours.  Filter  off  barium  sulphate, 
using  the  precaution  of  a  double  filter  to  avoid  possible  loss 
of  finer  portion  of  precipitate.  Wash  thoroughly,  ignite 
carefully,  and  finish  dccarbonization  of  filter  paper  and 
ignition  at  a  low  red  heat  ;  cool,  weigh,  and  calculate 
sulphuric  anhydride  present. 

Haw  Material  Mixture. 

Take  0*500  grm.  sample,  transfer  to  beaker,  cover,  add 
20  c.c.  hydrochloric  acid  with  addition  of  a  small  quantity 
of  bromine  water,  allow  to  boil  gently  until  bromine  fumes 
have  disappeared.  Dilute  to  200  c.c.  with  hot  water,  add 
ammonia  until  faiuth-  alkaline,  boil  a  few  minutes,  alloiv  to 
settle  and  filter.  Precipitate  will  contain  silica,  iron  and 
alumina  hydrates,  insoluble  silicates,  and  carbonaceous 
matter.  Solution  will  contain  lime  and  magnesia  previously 
existing  as  carbonates.  Determi-je  the  carbonate  of  lime  and 
carbonate  of  magnesia,  as  outlined  for  cement  analysis,  the 
only  distinction  being  that  a  different  factor  is  used  in  the 
calculation. 

Ignite  precipitate  as  previously  directed,  using  high  heat 
at  once,  cool  aud  weigh.  To  ignite  mass,  add  ten  times  the 
weight  of  sodium  carbonate,  about  1  grm.,  without  removing 
from   the  crucible,  stir  to   incorporate.     Fuse,  treat  fused 


mass  as  directed  for  cement,  transfer  to  casserole  and 
dehydrate  silica  as  directed.  Proceed  as  for  cement  in 
estimation  of  silica.  To  filtrate,  add  ammonia  and 
proceed  as  already  outlined  for  estimation  of  alumina  and 
ferric  oxide.  Determine  lime  and  magnesia  if  existent  as 
above. 

The  advantages  of  the  method  adopted  may  commend 
itself  where  economy  of  time  and  work  is  a  desideratum. 
Brevitj'  is  its  cliief  merit,  there  being  only  one  tedious 
evaporation  to  dryness,  one  filtering,  ignition  and  weighing 
of  iron  aud  alumina  oxides.  There  is  no  introduction  of 
a  large  mass  of  saline  salts  into  solution,  which  would  be 
neceesary  when  entire  sample  is  fused,  and  afterwards 
difficult  to  completely  remove  bywashing. 

CarliniKile  of  Lime. — The  method  which  we  have  adopted 
for  tlie  determination  of  the  carbonate  of  lime  in  the 
mixture,  if  that  be  the  sole  constituent  sought,  is  thoroughly 
accurate. 

Ignite  0  SOD  grm.  sample  for  two  or  three  minutes  in 
platinum  crucible.  Invert  crucible  over  beaker  and  detach 
ignited  mass  by  gently  tapping  upon  bottom  of  crucible. 
Stir  remaining  portion  with  platinum  rod  to  loosen  and 
transfer  to  beaker.  Direct  a  small  spray  of  1  to  1  hydro- 
chloiic  acid  upon  sides  of  crucible,  stir  with  platinum  rod, 
pour  the  few  drops  into  beaker,  wash  out  once  with  a  little 
water,  rub  with  fiuger,  few  drops  more  of  hj'drochloric  acid, 
wash  off  rod  and  finger  into  beaker.  If  care  be  exercised 
there  need  be  no  effervescence  in  beaker,  the  comparatively 
dry  sample  occupying  one  side  of  the  beaker  and  the  few 
drops  of  hydrochloric  acid  the  other.  A  too  energetic 
disengagement  of  carbonic  acid  gas  might  result  in  loss,  as 
beaker  is  not  covered  during  the  operation.  Cover  with 
watch  glass,  add  20  c.c.  1  to  1  hydrochloric  acid  and  a  littk 
bromine  water.  Heat  until  bromine  fumes  are  gone,  dilute 
to  250  c.c.  with  hot  wate",  add  ammonia  until  alkaline. 
Boil,  add  20  c.c.  ammonia  oxalate  boiling.  In  three  or 
four  minuted  precipitate  will  have  settled  sufficiently  to 
filter — the  silica,  iron  and  .alumina  promoting  the  action 
more  rapidly  than  if  oxalate  of  lime  alone  be  present. 
Determinate  the  carbonate  of  lime  directly  by  titrating  wiih 
standard  potassium  permanganate. 

Time  occupied  for  the  determination  after  sample  is 
weighed  and  in  crucible  need  not  exceed  .30  minutes. 

Method  Xo.  8. 

Anali/sis  of  Cement. 

Silica,  Iron,  Alumina,  Lime^  Maijiicsia. —  One-half  grm. 
of  the  material  was  fused  with  sodium  carbonate,  the  fused 
mass  then  being  dissolved  with  dilute  hydrochloric  acid  in 
a  500-c.c.  beaker. 

The  solution  was  evaporated  to  dryness  on  a  steam  bath 
and  the  residue  then  baked  on  a  hot  plate  until  no  odour 
of  HCl  could  be  detected.  The  mass  was  then  moistened 
with  about  .">  c.c.  concentrated  HCl,  50  c.c.  water  added  and 
boiled  for  about  three  minutes,  when  the  insoluble  residue 
was  filtered  out,  washed  0 — 8  times  with  boiling  water, 
ignited,  and  weighed  as  SiOj. 

The  filtrate  was  then  brought  to  boiling  and  the  hydrates 
of  iron  and  aluminum  precipitated  by  adding  a  slight  excsss 
of  ammonia.  This  was  then  boiled  off  until  the  odour  of 
ammonia  was  almost  imperceptible,  when  the  precipitate 
was  filtered  out,  washed  G — 3  times  with  boiling  water, 
ignited  and  weighed  as  FcoO.-i  and  AloO^. 

This  was  then  fused  with  bisulphate  of  potassium,  the 
fusion  dissolved  in  water,  a  few  drops  of  sulphuric  acid  and 
about  2  prms.  of  C.P.  zinc  added.  After  the  zinc  had 
entirely  dissolved,  the  reduced  iron  was  titrated  with  per- 
manganate and  the  amount  found,  calculated  as  Fe-.O;. 
subtracted  from  the  combined  amount  of  Fe^Oj,  and  ALOj, 
thus  getting  the  AloOj  by  difference. 

The  filtrate  was  brought  to  boiling  and  .about  50  c.c.  of 
boiling  saturated  solution  of  amraouium  oxalate  .added  with 
a  few  drops  of  ammonia.  The  precipitate  was  allowed  to 
settle  while  standing  on  a  steam  bath  for  about  20  minutes, 
filtered  out,  washed  8 — 10  times  with  boiling  water, 
washed  off  the  filter  into  a  beaker,  dissolved  in  dilute  sul- 
phuric acid  (5  c.c.  acid  to  100  c.c.  water)  and  titrated  with 
permanganate. 
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The  filtrate  was  cooled,  about  50  c.e.  saturated  solution 
of  ammonium  phosphate  added  together  with  a  small 
amount  of  ammonia,  stirred  briskly  tor  about  3  minutes, 
allowed  to  stand  12  hours,  the  precipitate  filtered  out, 
washed  18 — 20  times  with  hot  ammonia  water  (1  ammonia 
to  -i  water),  ignited,  and  weighed  as  JMgoP.,Oj. 

Lnss  nil  Iipiilioii. — (_)ne-half  grm.  was  ignited  in  a  closed 
platinum  crucible  for  about  30  minutes  over  a  blast  lamp, 
the  crucible  and  material  being  reweighed  and  the  loss 
noted. 

^Sulphuric  AnJu/tlriilc. — One-half  grm.  was  fused  with 
sodium  carbonate,  the  fusion  dissolved  in  hydrochloric  acid 
and  water,  the  silica  and  hydrates  of  iron  and  aluminium 
precipitated  with  ammonia  and  filtered  out,  and  the  sul- 
phuric acid  in  the  filtrate  then  precipitated  with  barium 
chloride  in  the  usual  way. 

Haw  Mi.rliire. 

(Jne  grm.  was  treated  with  a  small  amount  of  dilute  hydro- 
chloric acid,  and  after  effervescence  ceased,  evaporated  to 
dryness.  Dilute  hydrochliuic  acid  was  then  added  and  the 
insoluble  residue  filtered  out,  this  was  ignited  and  fused 
with  sodium  carbonate. 

The  fusion  was  dissolved  in  dilute  hydrochloric  acid,  the 
solution  evaporated  to  dryness  and  the  resulting  residue 
baked  on  a  hot  plate  until  no  odour  of  hydrochloric  aciil 
could  be  detected. 

Five  c.e.  of  hydrochloric  acid  and  50  c.c.  of  water  were 
then  added  and  boiled  for  about  three  minutes,  the  insoluble 
portion  was  filtered  out,  washed  6 — 8  times  with  boiling 
water  and  weighed  as  SiO.,. 

The  filtrate  was  added  to  that  from  the  previous  filtration 
and  the  Fe._.(  )3,  AloUj,  C'aO,  and  MgO  were  determined  as 
in  cement,  except  that  the  separate  determination  of  the 
iron  in  the  Fe<.<);„  Al.X)^  precipitate  was  omitted,  and  that 
the  precipitate  of  Ciilcium  oxalate  was  not  dissolved,  and 
the  oxalic  acid  titrated,  but  was  ignited,  allowed  to  cool, 
flushed,  reignited  with  the  crucible  covered  over  the  blast 
lamp  for  about  15  minutes,  and  weighed  as  CaO. 

Method  Xo.  9. 
Analysis  of  Cement  Mix-fure. 

Dissolve  1  grm.  of  the  finely  pulverised  and  dried  mi.xtuie 
in  dilute  HCl.  Filter,  ignite  the  insoluble  residue  in 
platinum  and  fuse  with  a  mixture  of  five  parts  KX'O;,  and 
four  parts  Na..Cl  V  Dissolve  the  fused  mass  in  dilute  HCl, 
and  add  to  the  first  filtrate. 

Evaporate  to  dryness  and  bake  at  110° — 120°  C.  till  acid 
fumes  have  disappeared.  Take  up  in  dilute  HCl.  Boil 
for  a  few  minutes.  Filter,  wash,  ignite,  and  weigh  as 
SiO,. 

tieat  the  filtrate  to  boiling  with  a  few  drops  of  nitric 
acid  or  bromine  water.  Add  >.'H/)H  till  the  solution  is 
just  faintly  odorous  of  it.  Keep  hot  about  10  minutes. 
Filter  and  without  wa.sbing  dissolve  the  precipitate  of 
hydrates  in  hot  dilute  HCl.  Wash  the  paper  clean  with 
hot  water.  Save  the  paper  and  ignite  it  with  the  second 
precipitate  of  hydrates.  Keprecipitate  the  hydrates  as 
before.  Filter,  adding  the  filtrate  to  the  first,  wash, 
ignite,  and  weigh  as  A I2O3+ Fe^Oj.  Fjvaporate  the  filtrate 
to  about  150  c.c.  Add  slight  excess  NH4UH  and 
precipitate  the  lime  with  excess  of  (NHj);Co04  solution. 
Let  stand  in  a  warm  place  till  the  precipitate  has  completely 
settled.  Filter  and  wash  clean.  Kemove  the  paper  from 
the  funnel,  spread  out  on  a  large  watch  glass  and  wash  the 
precipitate  into  a  COO-c.c.  beaker  with  a  jet  of  hot  water, 
finishing  with  diiute  H.^SO,,.  dilute  to  400  c.c,  add  excess  of 
H.iSOj,  heat  almost  to  boiling  and  titrate  with  standard 
KMnOj. 

Evaporate  the  filtrate  to  150  c.c,  cool  thoroughly,  add 
5  c.c  Na,Hl'Oj  and  slight  excess  of  XH/)H,  Let  stand 
three  to  tour  hours,  then  make  strongly  ammoniacal  and 
let  stand  over-night.  Filter,  wash  with  three  per  cent. 
XII^C)!!  solution,  ignite,  and  weigh  as  MgJ\,Oj. 

F"or  Fe._.0;)  treat  1  gnu.  of  the  mixture  as  before.  Hake 
one  precipitation  of  the  hydrate  (exet  ss  of  NH4OH  does 
no  harm),  filter,  wash,  dissolve  in  dilute  HnSOj,  reduce  with 
C.P.  zinc  and  titrate  with  deeinormal  KMnOj  solution. 


Make  the  filtrate  acid  with  HCl,  heat  to  boiling  and  add 
with  constant  stirring  5  c.c  of  hot  BaCU  solution,  iu'ep  in 
a  warm  place  several  hours  or  better  over-night.  Filter, 
wash,  ignite,  and  weigh  as  BaSO,,. 

For  loss  on  ignition,  ignite  one-half  grm.  in  a  platinum 
crucible  over  a  Bunsen  burner  till  the  organic  matter  is 
removed,  then  to  constant  weight  over  the  blast  lamp. 

Cement  Clinker  or  Cement. 

Weigh  out  one-half  grm.  of  the  finely  ground  and  dried 
cement  into  4-in.  evaporating  dish,  add  30  c.c.  of  a  mixture 
of  equal  parts  strong  HCl  and  water  and  a  few  drops  of 
HNOj.  Cover  with  a  watch  glass  and  boil  gently  till  the 
cement  is  completely  decomposed,  or  till  no  dark-coloured 
particles  remain.  Cool  a  little,  remove  the  watch  glass  and 
evaporate  to  dryness,  finally  drying  at  liiO    C. 

C'ool  and  boil  gently  with  30  c.c.  of  the  same  half-strength 
acid,  dilute  to  60  c.c.  with  hot  water,  filter,  wash,  ignite, 
and  weigh  as  insoluble  matter,  practically  all  SiOj.  If  SiOj 
is  to  be  accurately  determined  it  may  be  fouud  by  difference, 
using  hydrofluoric  acid  and  dilute  U^SOj,  and  evaporating 
to  dryness,  igniting,  and  weighing. 

The  remaining  determinations  are  exactly  the  same  as  for 
the  cement  mixture. 

For  Fcot).,  and  SO;,,  weigh  out  1  grm.  of  cement  into  a 
4'in.  evaporating  dish,  add  5  c.e.  water  and  1  c.c.  strong 
HNOj,  then  50  c.c  of  the  half-strength  HCl.  Boil  and 
evaporate  as  for  complete  analysis.  In  taking  up  in  acid 
after  drying,  as  little  acid  as  possible  must  be  used.  The 
method  is  then  the  same  as  for  the  cement  mixture. 

Meihod  Xo.  10. 
Cement  and  Eaie  Itocli. 

Loss  on  Ignitioii. — Ignite  0-5  grm.  of  the  sample  in  a 
covered  platiimm  crucible  for  20  miautes,  using  the  heat 
of  a  Bunsen  burner. 

Silica.  —  Fuse  the  residue  from  the  loss  on  ignition 
determination  with  3  grms.  of  sodium  carbonate.  Dissolve 
the  fusion  in  hyd.i'Ochloric  acid,  evaporate  to  dryness  on  a 
hot  plate,  heat  until  the  mass  no  longer  smells  of  hj-dro- 
chloric  acid.  Add  80  c.c.  hydrochloric  acid  (1  to  1),  boil 
for  five  minutes.  Add  30  c.c.  of  boiling  water  and  again 
boil  for  five  minutes.  Filter  out  silica  and  wash  until  the 
volume  of  the  filtrate  is  about  250  c.c 

Aluminium  and  Iron  Oride. — To  the  filtrate  from  silica 
add  a  few  drops  of  nitric  acid,  bring  to  boiling  and 
pre<'ipitatc  with  a  slight  excess  of  ammonia.  Boil  until  the 
liquid  smells  but  slightly  of  ammonia.  Filter  and  wash 
once  with  hot  water,  then  wash  the  precipitate  back  into 
the  bciker,  dissolve  in  hydrochloric  acid  and  reprecipilate. 
Koil  until  the  liquid  smells  but  slightly  of  ammonia, 
filter  out  the  aluminium  and  ferric  hydro.xides,  and  wash 
until  the  volume  of  the  filtrate  equals  350  c  c. 

Lime. — Add  a  few  drops  of  ammonia  to  the  filtrate  from 
aluminium  and  iron  hydroxides,  bring  to  boilicg  and 
precipitate  with  a  boiling  solution  of  ammonium  oxalate. 
Continue  to  boil  for  one  minute,  then  allow  to  stand  until 
the  precipitate  settles.  Filter  oat  calcium  oxalate  and 
wash  by  decantation  until  the  filtrate  measuri's  500  c.c. 
Then  continue  washing  into  another  beaker  with  300  c.c. 
boiling  water,  rejecting  this  second  wash  water.  Ignite 
the  calcium  oxalate  until  the  filter  paper  is  entirely  burned 
off.  Cool,  then  add  about  2-5  grms.  of  ammonium 
sulphate  and  1  grm.  of  ammoninm  nitrate.  Heat  very 
gently  until  the  mass  comes  to  a  quiet  fusion,  finally 
heating  to  bright  redness  until  the  fumes  of  ammonium 
sulphate  are  entirely  driven  off.  Weigh  as  calcium 
snlphatc  and  calculate  to  calcium  oxide.  (J.  .\mer.  Chem. 
Soc  22,  477.) 

Magnesia. — Is  determined  according  to  the  method  of 
Handy.  Concentrate  the  first  filtrate  from  calcium  oxalate 
to  200  c.c,  transfer  to  Eilenmeyer  flask,  add  25  c.c.  of 
ammunia  and  cool  to  20"  C.  Then  add  20  c.c.  of  a  10  per 
cent,  .solution  of  sodium  ammonium  phosphate.  Cork 
tightly  and  shake  for  five  minutes,  allowing  to  stand 
until  the  precipitate  settles.  (15  minutes  is  usually 
1  sufficient.)  Filter  and  wash  with  10  per  cent,  ammonia 
water.     When  washed   transfer  to  a   bisque   drying  plate. 
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This  will  rapidly  absorb  the  greater  part  of  the  water  and 
ammonia  adhering  to  the  filter.  Remove  from  the  plate 
:inil  dry  in  an  oven  at  50°  to  60°  C.  for  15  minutes,  or  in 
air  for  one  hour. 

The  magnesium  ammonium  phosphate  is  then  titrated 
with  X'lO  sulphuric  acid  and  sodium  hydrate,  using  methyl 
cirange  as  an  indicator.  One  c.e.  of  K/10  sulphuric  acid 
equals  0-002  grm.  of  magnesiii. 

Sulj)hurir  Anhydride  in  Cement. — Dissolve  3  grms.  of 
cement  in  hydrochloric  acid  (1  to  1),  evaporate  to  dryness 
and  heat  until  hydrochloric  acid  is  entirely  driven  off. 
Dissolve  the  mass  in  hydrochloric  acid,  boil,  filter  out 
silica  and  precipitate  sulphuric  acid  from  boiling  filtrate 
with  a  boiling  solution  of  barium  chloride.  Continue 
boiling  until  the  barium  sulphate  settles  quickly  on 
standing.  Weigh  as  barium  sulphate  and  calculate  to 
sulphuric  anhydride. 

Method  No.  11. 
Analysis  of  Cement  Rock. 

One-half  grm.  of  rock  was  weighed  out,  transferred  to 
a  Jena  beaker  (capacity  2,iO  c.e.),  covered  with  water, 
and  concentrated  HCl  added  until  all  elTervescence  ceased, 
.'"ibout  10  drops  of  concentrateil  nitric  acid  were  then  added 
and  the  solution  evaporated  to  dryness  on  the  hot  plate. 
After  the  mass  had  become  perfectly  dry,  the  beaker  was 
■covered  with  a  watch  glass,  placed  on  the  hottest  part  of 
the  stove,  and  allowed  to  bake  until  no  more  acid  odours 
could  be  detected.  It  was  then  moistened  with  concen- 
trated HCl,  allowed  to  stand  a  few  minutes  and  the 
insoluble  matter  filtered  off. 

The  insoluble  matter  was  fused,  in  a  platinum  dish,  with 
sodium  carbonate  and  treated  as  under  li. 

(a)  To  the  filtrate  from  the  insoluble  matter,  ammonia 
was  added  in  slight  excess  and  the  solution  boiled  until 
most  of  the  ammonia  had  passed  off.  The  precipitate, 
which  consists  of  the  principal  amount  of  the  iron  in  the 
.rock,  was  filtered  off  and  washed  with  boiling  water. 

The  filtrate  from  the  iron  was  then  heated  to  boiling,  the 
•lime  precipitated  with  an  ammoniacal  solution  of  ammonium 
oxalate  and  the  solution  boiled  for  10  minutes.  The 
olcium  oxalate  was  allowed  to  settle  for  !5  minutes,  then 
filtered  off  and  washed  with  boiling  water.  The  beaker  in 
which  the  precipitation  was  made  was  then  placed  under 
the  funnel  and  the  calcium  oxalate  dissolved  in  dilute 
sulphuric  acid.  This  solution  was  then  heated  to  near 
boiling,  titrated  with  standar.l  permanganate,  and  the 
weight  of  CaO  calculated  from  the  volume  of  permanganate 
iised. 

The  filtrate  from  the  lime  was  made  acid  with  hydro- 
chloric acid  and  evaporated  until  the  solution  was  about 
250  c.e.  in  volume.  The  magnesium  was  theu  precipitated 
by  the  addition  of  ammonia  and  sodium  ammonium  phos- 
phate, and  the  solution  stirred  until  the  crystals  began  to 
form.  After  standing  three  hours  it  was  filtered  off  and 
washed  with  a  1  to  3  solution  of  ammonia  water.  The 
precipitate  was  then  burned,  ignited,  and  weighed  as 
Mgnl'.iO;,  from  which  the  amount  of  MgO  was  calctilated 
<Factor,'wt,  AfgoRP;  x  0-36243  =  -JMgO). 

(h)  After  making  the  sodium  carbonate  ftision  the 
fusion  was  covered  with  boiling  water  and  allowed  to  stand 
until  it  had  loosened  from  the  sides  of  the  dish.  It  was 
then  transferred  to  a  beaker,  the  dish  rinsed  with  dilute 
hydrochloric  acid,  and  the  mass  dissolved  in  HCl.  The 
solution  was  then  evaporated  to  dryness  and  baked,  as 
described  before.  It  was  then  covered  with  concentrated 
hydrochloric  acid,  heated  gently,  and  the  silica  filtered  off. 
This  was  washed  with  boiling  water,  the  still  wet  precipitate 
and  paper  placed  in  a  platinum  crucible,  burned,  ignited, 
and  weighed. 

The  filtrate  from  the  silica  was  made  ammoniacal,  boiled 
until  most  of  the  ammonia  had  passed  off,  filtered,  and 
washed  with  boiling  water.  The  precipitate  was  then  com- 
bined with  the  iron  precipitate  obtained  under  A,  burned, 
ignited,  and  weighed  as  KjO;,- 

To  separate  the  iron  and  alumina,  the  K^tl);,  precipitate 
was  fused  with  KHSOj  for  one  hour,  the  fusion  transferred 
to  a  flask,  reduced  with  metallic  zinc,  and  the  ferrous  iron 
titrated    with    standard   permanganate.        The    difference 


between  the  weight  of   the  Ke^Oj  found  and  the  weight  of 
EjO',  gave  the  weight  of  AUO,. 

The  volatile  matter  was  determined  by  igniting  1  grm. 
of  the  rock  in  a  platinum  crucible  for  10  minutes  at  the 
highest  heal  of  the  blast  lamp. 

Analysis  of  Cement. 

One-half  grm.  of  the  cement  was  transferred  to  a  Jena 
beaker  (capacity  250  c  c),  covered  with  water,  and  concen- 
trated hydrochloric  acid  added  until  the  sohitiou  was  half 
acid.  Ten  drops  of  nitric  acid  were  then  added  and  the 
solution  evaporated  to  dryness  on  the  hot  plate.  After  the 
mass  bud  become  dry  it  was  baked  until  no  more  acid 
fumes  could  be  detected.  After  cooling  it  was  covered 
witii  concentrated  hydrochloric  acid,  heated  gently  until  all 
iron  salts  had  gone  into  solution,  aud  diluted  with  water. 
The  silica  was  then  filtered  off,  washed  with  boiling  water, 
burned  without  drying,  ignited,  and  weighed. 

To  the  filtrate  from  the  silica,  ammonia  was  added  in 
slight  excess  and  the  solution  boiled  until  most  of  the 
ammonia  had  passed  off.  The  precipitate  was  then  filtered 
ofl  and  washed  with  boiling  water,  after  which  it  was 
burned,  ignited,  and  weighed  as  R.1O3. 

The  filtrate  from  the  Rjt Jj  was  heated  to  boiling,  the  lime 
precipitated  as  oxalate,  and  the  precipitate  treated  as 
described  under  the  cement  rock. 

The  magnesia  was  determined  in  the  filtrate  from  the 
lime  as  also  described  under  the  cement  rock. 

The  separation  of  the  iron  and  alumina  was  made  by  the 
bisulphate  fusion. 

Sulphuric  Oxide. — One  grm.  of  the  cement  was  treated 
with  a  .lO  per  cent,  hydrochloric  acid  solution,  about  15 
drops  of  nitric  acid  added  and  the  solution  evaporated  to 
dryness.  .Vfter  baking,  taking  up  with  hydrochloric  acid, 
and  diluting  with  water,  the  silica  ^^•as  filtered  off.  The 
filtrate  was  then  heated  to  boiling  and  the  sulphuric  oxide 
precipitated  with  barium  chloride.  The  boiling  was  con- 
tinued for  10  minutes  aud  the  precipitate  allowed  2  hours 
to  settle.  It  was  then  filtered  off,  w.ashed  with  boiling 
%vater,  burned,  ignited,  and  weighed  (Factor,  wt.  BaSO^  x 
0-34293  =  SO3). 

Method  No.  12. 

The  method  employed  in  our  laboratory  for  the  complete 
analyses  of  cement  is  as  follows:  — 

One-half  grm.  of  cement  is  dissolved  in  a  No.  1  beaker 
by  appro.ximately  20  c.e.  of  dilute  hydrochloric  acid 
(1  to  1 )  taken  down  to  dryness  and  roasted  for  .about 
one-half  hour,  at  moderate  heat  on  a  hot  plate.  When 
cool  the  residue  is  dissolved  in  dilute  hydrochloric  acid, 
silica  then  filtered,  ignited,  aud  weighed.  The  filtrate  is 
made  slightly  ammoniacal,  then  brought  to  boiling,  the 
precipitate  is  allowed  to  settle  for  a  few  minutes,  then 
filtered  aud  washed  thoroughly  with  hot  water,  dried, 
ignited  at  high  heat,  and  weighed  (care  should  be  taken 
when  precipitating  alumina  to  have  a  sufficient  amount  of 
ammonium  chloride  present  in  the  solution).  The  bulk  of 
the  filtrate  is  now  about  300  c.e.  in  which  the  lime  is  pre- 
cipitated by  ammonium  oxalate,  boiled  for  a  few  minutes, 
allowed  to  settle  for  about  one-half  hour,  then  filtered  and 
washed  thoroughly  with  hot  watvr.  the  precipitate  is  then 
dissolved  in  dilute  sulphuric  acid  and  titrated  with 
potassium  permanganate  in  the  usual  way.  .VII  the  above 
results  can  be  obtained  in  from  three  to  four  hours,  when 
only  a  few  samples  are  carried  on  at  one  time. 

The  magnesia  in  cement  being  so  low,  it  is  advisable  to 
allow  the  precipitate  to  settle  over-night  before  filtering  ; 
then  the  magnesia  is  precipitated  in  a  cold  solution  by 
microcosmic  salts. 

In  case  of  raw  material  it  would  be  necessary  to  fuse  the 
insoluble  matter  in  order  to  separate  the  sihca  from  the 
alumina,  and  in  very  careful  work  we  recommend,  as  a 
check,  after  the  silica  is  weighed,  to  volatilise  it  with  hydro- 
iiuoric  acid. 

For  determination  of  sulphur  existing  as  sulphate  ia 
cement,  we  dissolve  the  sample  in  dilute  hydrochloric  acid, 
then  precipitate  the  silica  and  alumina  together,  acidulate 
the  filtrate,  and  precipitate  boiling  with  barium  chloride. 
This  we  find  very  rapid  aud  thoroughly  satisfactory. 
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If  snlphides  are  present,  and  total  sulphnr  is  wanted,  we 
oxidise  the  sulphides  ivith  bromiue.  If  sulphides  are 
wanted,  when  sulphates  are  present,  this  result  can,  of 
course,  be  obtained  by  determining  total  sulphur  and  sul- 
phates separately,  the  difference  between  the  two  results 
will  give  the  sulphides. 

For  determination  of  volatile,  we  weigh  out  1  grm.  sample 
in  a  small  crucible  ;  this  is  tightly  covered  and  left  over  a 
hot  Binsen  burner  flame,  which  should  thoroughly  envelop 
it  for  20  minutes  (but  not  over  blast  lamp).  Great 
precaution  in  this  determination  is  needed  only  when 
sulphides  are  present. 

Method  Xo.  13. 
The  method  used  on  both  was  practically  the  same, 
namely  to  treat  O-.'iOO  grm.  of  the  moistened  sample  in  a 
platinum  dish  with  concentrated  hydrochloric  acid;  after  solu- 
tion, evaporate  to  dryness,  take  up  with  HCl  and  diluting, 
filter.  The  residue  is  fused,  and  after  this  is  dissolved  it  is 
evaporated  to  dryness,  taken  up  with  strong  HCl,  and  then 
water,  and  filtered.  The  filtrate  is  added  to  the  mam 
solution  in  which  iron  and  alumina,  lime,  and  magnesia 
are  determined  as  in  an  ordinary  mineral  analysis.  The 
lime  is  determined  graviinetrically. 

In  an  ordinary  technical  analysis  but  not  in  this  one, 
1  sometimes,  when  hurry  is  needed,  omit  the  fusion  and 
consequert  second  evaporation,  and  after  treating  the  silica 
with  IIF,  ascribe  the  residue  found  here  to  alumina  and 
iron  and  add  to  it  the  figures  for  those  bases. 


Method  Xo.  14. 
A  71  (thi sis  for  Mixture  and  Cement. 
Between  0-5  and  U-75  grm.  of  the  sample  is  fused  with 
sodium  carbonate,  the  fused  mixture  taken  up  in  hydrochloric 
acid  and  evaporated  to  dryness  on  the  water  hath.  The 
last  traces  of  hvdrochloric  acid  having  been  expelled  on  the 
sand  bath,  the  "perfectly  dry  residue  is  taken  up  in  dilute 
hvdrochloric  acid,  boiled,  allo.ved  to  stand  until  the  silica 
has  settled,  and  then  the  clear  liquid  is  decanted  through  a 
filter;  the  residue  again  treated  with  hydrochloric  acid, 
boiled,  allowed  to  settle,  and  the  clear  liquid  decanted  off. 
This  is  again  repeated,  the  silica  finally  brought  on  the 
paper  and  washed  free  from  hydrochloric  acid.  The  pre- 
cipitated silica  is  ignited  wet,  the  ignition  being  completed 
on  the  blast  lamp,  and  weighed. 

The  iron  and  alumina  are  precipitated  with  ammonia,  the 
ammonia  boiled  off,  filtered,  and  washed  a  few  times,  then 
the  precipitate  is  washed  from  the  paper  into  the  beaker  in 
which  it  was  originally  precipitated,  dissolved  in  hydro- 
chloric acid,  and  rcprecipitated  with  ammonia.  The 
precipitate  of  iron  and  alumina  is  dried,  ignited,  .and 
weighed.  Iron  and  alumina  are  separated  by  fusing  with 
potassium  bisulphate,  and  the  iron  determined  by 
permanganate  ;  the  alumina  is  determined  by  difference. 

The  calcium  in  the  combined  filtrates  is  precipitated 
from  the  hot  boiling  solution  after  addition  of  ammonia  by 
ammonium  oxalate,  allowed  to  settle,  filtered,  and  washed 
with  boiling  water.  The  precipitate  of  calcium  oxalate  is 
dried,  ignited,  blasted  for  15  minutes  at  the  full  heat  of  the 
blast  lamp,  and  weighed  as  calcium  oxide. 

The  filtrate  from  the  calcium  is  concentrated  by 
evaporation  and  the  magnesia  precipitated  by  sodium 
ammonium  phosphate,  and  the  magnesia  determined  in  the 
regular  manner. 

For  the  determination  of  sulphur  2  grms.  are  taken, 
digested  in  hydrochloric  acid,  evaporated  to  dryness  on  the 
water  bath,  and  the  last  traces  of  hydrochloric  acid  expelled 
on  the  sand  bath.  The  dry  mass  is  then  taken  up  m 
hydrochloric  acid,  filtered,  and  washed  as  for  silica,  and  the 
sulphuric  acid  determined  in  the  filtrate  in  the  regular 
manner. 

For  loss  on  ignition  a  1-grm.  charge  is  used. 

Method  Ko.  16. 
Analysis  of  Portland  Cement,  Limestones,  and  Clays. 

The  sample  is  weighed  out  in  three  portions  :  — 
T.  For  the  determination  of  loss  on   ignition,  a  sample  of 
about    1   grm.   is  weighed  out  in  a  small  platinum  crucible 
and  heated  for  an  hour  at  100°— 105°  C.    If  the  quantity  of 


moisture  is  found  to  be  greater  than  I'lO  per  cent,  a 
corresponding  correction  is  made  on  the  other  two  por- 
tions. The  dried  sample  is  then  heated  from  10  to  15 
minutes  with  a  Bunsen  burner,  and  then  ignited  to  constant 
weight  with  a  blast  lamp. 

II.  For   the    determination   of    sulphuric   anhydride,   ik 
sample    of  3   grms.   is   weighed    out    and  treated   with   a 
mixture  of  25   c.c.  of  water,  25  c.c.   of  hydrochloric  acid 
(1-2  sp.  gr.),  and  15  c.c.  of  nitric  acid  (1 — 2/10  sp.   gr.). 
The   mixture  is   heated    slowly   to   boiling,   boiled   a   few 
minutes,    and    evaporated    to    dryness    on   a   water    bath. 
When  it  is  dry  it  is    treated  with  25   c.c.  of  concentrated 
hvdrochloric  acid  and  evaporated  again.      Tlie  completely 
dried  mass  is  moistened  with  concentrated  hydrochloric  acid, 
50  c.c.  of  water  is  addeO,  and  the  whole  slowly  heated  to 
boiling.     The  lumps  of  siliceous  matter  are  broken  up  with 
a  flattened   stirring   rod    and    the  solution  is   filtered  and      1 
v.'ashed  with  hot  water  until  it   attains  a  volume  of  about 
250  CO.,  when  it  is  placed  on  a  water   bath  and    heated 
until   the   beaker   can  just  be  held  in  the  hand.     A   few 
drops  of  concentrated  hydrochloric  acid  and  5 — 10  c.c.  of 
a",  approximately  10  per  cent,  solution  of  barium  chloride 
are  added,  and  the  analysis  is  allowed  to   stand  over-night 
or   until  completely  cold.     It  is  then  decanted  through  a 
filter,  washed  once  by   decantation,  once  with  hot  water, 
once  with  dilute  hydrochloric  acid,  then  again    with  hot 
I   water,  finally  transferred  to  the  filter,  washed   free   from 
,  chloride,  dried,   ignited,   and  weighed.      Before    the   final 
weight  is  taken  the  jirecipitate  is  moistened  w-ith  a  drop  or 
two  of  concentrated  sulphuric  acid  and  ignited. 

III.  For  the  determination  of  silica,  oxide  of  iron  and 
alumina,   oxide   of   calcium   and   oxide  of   magnesium,   a 
sample  of  0' 5000  grm.  is   weighed  out  into  a  clean   ?,0-c.c. 
platinum  crucible  and  mixed  by  means  of  a  platinum  wire 
with   5  grms.  of  mixed  sodium  and  potassium  carbonates 
and   a   pinch   of  sodium  nitrate.      The  mixture    is    fused 
15  to  30  minutes  with  a  Bunsen  burner,  then  a  few  minutes 
with  blast  lamp,  the  fusion  is  cooled  and  transferred  to  a 
250-c.c.  beaker  containing  barely  enough   water  to  cover 
the  crucible.     When  the  cold  fusion   is  disintegr.ated,  the 
crucible  is  removed  and  washed  out  with  a  drop  or  two  of 
concentrated   hydrochloric   acid,   which   is   diluted   before 
adding  to  the  main  solution.     The  beaker  is   covered  with 
a  watch  glass  and  concentrated  hydrochloric  acid  is  added, 
drop   by   drop,   until   the    solution   is    strongly    acid    and 
effervescence  has  ceased  ;  it   is  then  heated  to   boiling  and 
transferred  while  hot  to  a  casserole  and  heated   on  a  water 
hath   until    dry ;  when    dry   the    silica    is    dehydrated    at 
I   \>(f — 130"  C.  for  an  hour,   and  cooled.     The  contents  of 
the  casserole  are  moistened  with  concentrated  hydrochloric 
acid,   50  c.c.   of   water   are   added,   solution   is   heated  to 
boiling  and- filtered  into   a  4n0-c.c.  beaker.      The  silica  is 
washed,  dried,  ignited  and  weighed.     The   weighed  silica  is 
moistened  with  a  drop  or  two  of  concentrated   sulphuric 
acid  and  10  c.c.  of  hydrofluoric  acid,  the  whole  is  evaporated 
to  dryness,  and  0' 3  of  the  residue  in  the  crucible  is  sub- 
tracted from  the  weight  of  the   silica,  and    added  to  the 
weight  of  the  oxide  of  iron  and  alumina. 

A  few  drops  of  concentrated  nitric  acid  are  added  to  the 
filtrate,  it  is  heated  to  boiling,  cooled  a  few  minutes,  an 
excess  of  ammonia  (sp.  gr.  O-'J")  is  added,  and  the  excess 
boiled  out.  The  solution  is  filtered,  washed  once  by 
decantation,  precipitate  thrown  on  the  filler,  dissolved  in 
dilute  hydrochloric  acid  and  precipitated  as  before.  The 
hydrates  of  iron  iind  aluminium  are  washed  free  from 
chloride,  dried,  ignited,  and  weighed.  The  ignited  pre- 
cipitate is  fused  with  a  small  quantity  of  potassium  bi- 
sulphate, dissolved  in  water,  filtered,  and  weighed.  The 
weight  of  silica  as  determined  by  difference  with  a  drop  or 
two  of  hydrofluoric  acid  is  added  to  the  original  silica,  and 
subtracted  from  the  iron  and  aluminum  oxides. 

The  filtrates  from  these  two  precipitations,  together  with 
the  first  two  or  three  washings  are  concentrated  on  a  water 
bath  in  a  100  c.c.  beaker  to  a  volume  of  .ibout  100  c.c, 
made  alkaline  with  ammonia,  and  from  20  to  30  c.c.  of  a 
saturated  solution  of  ammonium  oxalate  is  added.  The 
solution  is  heated  to  boiling,  ;illowed  to  settle,  decantfd 
through  a  filter  into  a  60O-c.c.  beaker,  washed  once  by 
decantation,   dissolved   in   dilute    hydrochloric    acid,   and 
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reprecipitated  with  ammonia.  A  few  drops  of  ammonium 
oxalate  arc  added,  the  solution  is  boiled,  settled  again  and 
filtered.  The  oxalate  of  calcium  is  washed  and  ignited  to 
oxide  with  a  blast  lamp.  The  second  filtrate  from  the 
calcium,  together  with  the  first  two  or  three  washings,  are 
concentrated  to  a  small  volume  and  added  to  the  flrst 
filtrate,  the  whole  is  made  alkaline,  10  to  15  c.c.  of  a 
10  per  cent,  solution  of  hydro  disodic-phosphate  are  added, 
and  a  ciuautity  of  ammonia  (sp.  gr.  0-9)  is  added,  equal  to 
one- fourth  of  the  volume  of  the  original  solution.  The 
solution  is  stirred  vigorously,  and  allowed  to  stand  over 
night,  then  the  phosphate  of  mignesia  and  ammonia  is 
filtered  out,  washed,  ignited,  and  weighed. 

The  final  ignitions  on  the  oxides  of  silica,  iron,  and 
aluminium  and  calcium,  and  also  the  pyro-phosphate  of 
magnesia  are  done  with  a  blast  lamp. 

The  alkalis  are  not  ordinarily  determined. 

Corrections  are  made  for  impurities  in  reagents. 

Method  Xo.  17. 
Anali/sis  of  Cement  liork. 

Fuse  half  a  grm.  of  material  with  about  ten  times  its 
weight  of  mixed  carbonates.  Dissolve  fusion  in  hydrochloric 
acid.     (Acid  =  1  part  IICl,  sp.  gr.  1-20,  to  1  part  water.) 

Evaporate  the  solution  to  dryness  on  the  sand  balh,  take 
up  with  hydrochloric  acid  and  water,  warm,  then  boil. 
Filter,  wash  thoroughly,  burn,  and  weigh. 

To  the  filtrate  add  ammonia  in  slight  excess,  boil  and 
filter.  Wash  the  iron  and  alumina  precipitate  back  into  the 
biaker,  redis-olve  in  hydrochloric  ac'id  and  water,  precipitate 
with  ammonia,  boil,  filter,  wash,  burn,  aud  weigh. 

To  the  boiling  filtrate  from  the  iron  and  alumina  add 
about  20  c.c.  of  a  boiling  saturated  solution  of  ammoaium 
oxalate  and  continue  boiling  for  about  five  minutes.  Allow 
the  precipitate  to  settle,  filter,  wash  thoroughly.  Wash  the 
precipitate  into  the  beaker  used  for  the  precipitation  of 
lime,  add  ab  nit  300  c.c.  of  water.  Dissolve  the  oxalate  of 
lime  by  adding  sulphuric  acid.  Titrate  with  standardised 
potassium  permanganate. 

Allow  the  filtrate  from  the  oxalate  to  become  cold,  add 
about  20  c.c.  of  a  saturated  solution  of  ammonium  phos- 
phate and  about  20  c.c.  of  strong  ammonia.  Stir,  precipi- 
tating the  magnesia  as  ammonium  magnesium  phosphate. 

Analysis  of  Cement. 

Treat  half  grm.  of  cement  with  half  strength  hydrochloric 
acid  (HCl  =   1  part  HCl,  sp.  gr.  1-20,  to  1  part  water). 

Kvaporate  to  dryness  or  until  all  the  hydrochloric  acid  is 
driven   off.     Take   up   with    liydrociiloric  acid  and  water,    I 
bring  to  a  boil,  add  water  aud  filter,  wash,  ignite,  and  weigh. 

To  the  filtrate  add  ammonia  in  slight  excess,  boil  and 
filter.  Wash  the  precipitate  of  iron  and  alumina  back  into 
the  beaker,  redissolve  in  hydrochloric  acid  and  water,  re- 
precipitate  with  ammonia,  boil,  filter,  wash,  burn,  aud  weigh. 

To  the  boiling  filtrate  from  the  iron  and  alumina  add 
20  c.c.  of  a  boiling  saturated  solution  of  ammonium  oxalate 
and  continue  boiling  for  about  five  minutes.  A'ilow  the 
precipitate  to  settle,  filter,  wash  thoroughly.  Wash  the 
precipitate  back  into  the  beaker,  add  about  300  c.c.  of  wafer. 
Dissolve  the  oxalate  of  lime  by  adding  sulphuric  acid. 
Titrate  with  standardised  potassium  permanganate. 

Allow  the  filtrate  from  the  oxalate  of  lime  to  become 
cold,  add  about  20  c.c.  of  a  saturated  solution  of  ammonium 
phosphate  and  20  c.c.  of  strong  ammonia.  .Stir  until  the 
precipitate  is  all  down.  Allow  to  stand  12  or  more  hours 
in  a  cold  place.     Filter,  wash,  ignite,  and  weigh. 

The  prece(hng  results  and  description  of  methods  were, 
as  has  been  said,  submitted  to  Mr.  flillebrand  through  tho 
Director  of  the  Survey,  accompanied  by  the  following 
letters. 

September  25th,  1901. 
Dr.  Charles  D.  Walcott, 

Director,  U.S.  Geological  Survey, 
Washington,  D.C. 
Dear  Sir, 

You  were  recently  kind  enough  to  authorise  Mr. 
W.  F.  Hillebrand  to  assist  the  Committee  of  the  Society  of 
Chemical  Industry  on  Uniformity  in  Technical  Analyses,  by 


making  careful  analyses  of  two  samples  of  raw  rock 
mixture  and  finished  cement,  the  re.sults  of  which  you  have 
already  placed  m  my  hanils.  Jn  the  meantime  ordinary 
analyses  of  these  materials  have  been  made  by  fourteen 
chemists,  and  reported  to  me,  together  with  the  description 
of  the  methods  which  were  employed.  These  results  are 
far  from  concordant  in  themselves  and  are  evidently 
incorrect  as  shown  by  Mr.  Hillebrand's  figures.  I  am 
writing  to  ask  you,  therefore,  if  you  will  submit  these 
figures  .-ind  methods,  which  [  enclose,  to  Mr.  Hillebrand, 
and  ask  him  to  be  kmd  enough  to  give  the  Committee  hi.s 
view  in  regard  to  the  priucipal  source  of  error  in  the 
work  of  these  chemists,  and  to  make  some  suggestions  for 
a  rapid  method  of  analysis  which  shall  furnish  more  reliable 
results.  The  cement  chemists  inform  me  that  it  is 
necessary  that  they  should  be  able  to  complete  deter - 
miuatious  of  silica,  iron,  alumina,  aud  lime  within  one 
working  day. 

The  work  of  the  Committee,  as  far  as  it  has  gone, 
seems  to  be  of  considerable  value  as  pointing  out  the  loose 
methods  adopted  in  ordinary  analytical  chemistry,  aud  I 
think  with  your  co-operation  that  more  can  be  accomplished 
in  this  diri'ction  in  the  future. 

Very  truly  yours, 
(Signed)         Clifford  Kich.vrdsox. 

LoDir  Island  City,  N.Y., 
Dr.  W.  F.  Hillebrand,  "  October  4th,  1901. 

U.S.  Geological  Survey, 

Washington,  D.C. 
Dear  Sir, 

I  have  sent  to  the  Director  of  the  Survey  the 
results  of  the  analyses  of  the  raw  rock  mixture  and 
finished  cement  made  by  fourteen  chemists,  not  including 
yourself,  together  with  the  descriptions  of  the  methods 
employed,  and  have  asked  him  to  submit  them  to  you  and 
to  mal;e  some  suggestions  for  a  rapid  method  of  analysis 
suitable  for  use  by  commercial  chemists  and  in  cement 
plants. 

The  method  which  I  have  outlined,  after  consultation 
with  you,  I  thinli  will  meet  the  ease.  It  is  No.  1.  One 
of  my  :issistants  has  carried  out  an  analysis  on  this  plan, 
aud  the  results  arc  on  the  accompanying  sheet.  The  results 
obtained  in  this  way  for  the  raw  rook  mixture  are  given 
in  the  table  as  Xo.  l.v.  If  you  see  any  modifications  which 
should  111'  introduced  into  this  method  please  let  me  know. 
After  the  Committee  has  heard  from  you  it  will  be  in 
a  position  ta  present  the  matter  to  the  Society. 
Very  truly  yours, 
(Signed)         Clifford  Eichardsos. 

Time  Consumed  in  Amdijsis  of  Ruck  Mixture, 

.1.11.. 

Analysis  begun t>.15- 

Proparing  and    woiehing    crucible,    wcigliiui? 

crucible  and  substance u.3.5 

"  lllasling  "  (strougly  igniting?}  to  rentier  rock 

soluble  in  IICI 9.30 

Coi'Iiiit?   aud  weighing   after   "  blastiiiir."  not. 

necessary  unless  loss  on  ignition  is    to  be 

(iKtcrmincd 10.1.5 

Solution  and  evaporation,  lirst  time 11.30 

T:ikin^  u])  ivsidue  aud  digesting 11.45 

I'ilt^Ting  and  washing 12.0 

PM. 

Filtrate  evaporated,  second  time 1.10. 

Taken  \.\v<  digested  and  filtered 1 .30 

Igniting  .and  "blasting"  SiOo 3.10. 

During  the  igniting  and  blasting  of   the 

.■SiO.  the  iron  wi).s  precipitated,  boiled,  and 

tillered. 

Correcting  the  SiOa  with  HFl,  about 2.10^ 

In  the  meantime  the  iron  was  reprecipitated 

and  filtered,  and  the  lime  thrown  down  and 

reprecipitated. 
Tlie  igniting,  wcigliing,  and  blasting  of  iron  aud 

lime  occupied  about 4_io 

Tl'.e    magnosia   solution    from    the    lime    pre. 

cipitate  was  evaporated  iu  the  meantime,  and 

aboui  .'SO  minulcs  corsunied  iu  cooling  and 

precipitating .' 4.43 

Magnesia  was   determined   the    foIloMing 

morning. 
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Under  date  of  October  2Sth,  Mr.  Hillcbrand  reported, 
through  tlio  Director,  as  follows  : — 

Department  of  the  Interior, 
U.S.  Geological  Survey, 

WasliingtoD,  D.C, 
October  28th,  1901. 
Mr.  Clifford  Uichardson, 

New  York  Testing  Laboratory, 

Long  Island  City,  N.Y. 
Dear  Sir, 

Enclosed  herewith  you  will  find  a  report  by  Dr.  Hille- 
brand  on  the  lines  asked  for  in  your  letter  of  September  25th 
in  which  the  analytical  results  and  methods  of  fourteen 
chemists  relating  to  certain  samples  of  limestone  mixture 
and  finished  cement  are  eritieallv  discussed  and  suggestions 
made  for  securing  greater  uniformity  in  that  field  of  technical 
analysis. 

I  hope  the  important  end  which  your  Committee  has  in 
■view  may  be  promoted  by  this  report. 

Very  respectfully, 
(Signed)         II.  C.  "Rizer, 

Acting  Director. 
Clifford  Richardson, 

Chairman  of  Committee  of  the  New  York  Section  of  the 
Society  of  Chemical  ludnstry   on  Uniformity  in 
Technical  Analysis. 
Dear  Sir, 

Under  authority  from  the  Director  of  the  L^.S. 
Geological  Survey,  I  take  pleasure  in  acceding  to  your 
request  of  September  iiSth,  addressed  to  the  Director, 
asking  that  1  give  "  my  views  in  regard  to  the  principal 
sources  of  error  "  in  the  technical  analysis  of  limestone  and 
cements  as  exemplified  by  returns  from  fourteen  different 
chemists,  and  that  I  "  make  some  suggestions  for  a  rapid 
method  of  analysis  which  shall  furnish  more  reliable 
results,"  this  last  request  being  coupled  with  the  condition 
that  the  chemist  shall  be  able  to  complete  determinations 
of  silicon,  iron,  alumiuium  and  calcium  within  one  working 
day. 

The  chemists  referred  to  above  have  made  partial 
analyses  of  a  uniform  sample  of  raw  rock  mixture  and  of 
the  cement  resulting  from  the  burning  of  this  mixture,  and 
they  have  furnished  in  more  or  less  detail  the  methods 
employed  by  them  in  making  the  analyses.  Copies  of 
their  results,  tabulated  below,  were  furnished  to  me  bj'  you, 
and  also  copies  of  their  analytical  descriptions,  but  copies 
only,  without   anything  to  indicate  their  original  source,  so 


that  I  am  in  entire  iffnorance  of  the  identity  of  the  makers 
of  a  single  one  of  the  analyses  except  those  which  were 
made  in  your  own  laboratory.  It  is  important  that  this 
should  be  fully  understood. 

As  an  introduction  to  the  discussion  I  repeat  here  the 
means  of  the  careful  exhaustive  analyses  of  these  same  raw 
mixture  and  cement  samples  made  by  myself  last  June  and 
reported  to  you  in  detail  August  30th. 

Table  I. 
Detailed  Analyses  by  W.  F.  Hillehrand. 


SiOj 

TiO, 

AW), 

Fe-Os 

I'V) 

FeS, 

MnO 

CaO 

SrO 

MpO 

K.0 

Na,0 

H..O-105= 
H,0  +  106' 
CO 

c.: 

PoOs 

SO3 

s 


Limestone  Mixture.    Fmished  Cement, 


15-18 

21-81  (low  rather 
than  high). 

0-2.3 

0-2G 

i-,H 

6-3S 

0-93 

2-00 

0-4.6 

0-48 

0-88(0-205  S) 

0-05 

0-08 

}     40-31 

yG2-S3 
(   0-07 

1-65 

2-64 

0-97 

0-50 

0-15 

0-25 

0-38 

0-lG 

1-31 

0-00 

32-38 

0-63 

0-54 

0-21 

0-25 

None 

1-34 

See.FeSa 

above 

0-09  as  sulphide. 

100-09 


What  degree  of  reliance  is  to  be  placed  on  these  figures 
I  have  already  indicated  in  my  report  of  August  30th. 
Suffice  it  to  say  they  are  unquestionably  in  all  cases  very 
near  to  the  truth,  and  they  serve  as  the  basis  for  my 
comparisons  and  criticisms. 

In  the  tables  below  the  analyses  of  different  chemists  are 
indicated  by  the  numbers  assigned  them  by  yourself.  For 
convenient  comparison  my  own  head  the  lists,  but  in  them 
are  reproduced  only  those  constituents  which  wese 
determined  by  some  or  all  of  the  other  chemists.  It  should 
be  noted  here  thai  none  of  the  latter  reported  titanium  or 
phosphorus,  but  by  the  methods  of  analysis  used  these 
constituents  were  weighed  chiefly  with  the  oxides  of  iron 
and  alumiuium  and  counted  as  such. 


Table  11. 
Analyses  of  Limestone  Mixture. 


Anal.vst. 


Standard . 
1 

lA 

2 

.-( 

4 

6 

fi 

7 

8 

9 

10 

11 

12 

13 

14 


Hlsh 

Low 

Difference . 


AUO3. 

(■noj'j 

(PjOs.) 

AljOa. 

CaO. 

Loss  on 

SiOj. 

(TiO;!,) 

Fe^Oa. 

MgO. 

CaCOs. 

MgCOj. 

MgO.' 

Mode  of  Attack. 

(PaO,.) 

(SrO.) 

Ignition. 

15-18 

7-09 

5-38 

1-71 

40-31 

1-63 

(71-98) 

(3-45) 

(34-69) 

Acid  after  ignition. 

15-75 

7-08 

5-ao 

1-76 

41-54 

2-14 

74-18 

4-47 

Alk.  fusion. 

15-37 

5-46 

.. 

40-40 

1-81 

(72-14) 

(3-78) 

Acid  after  ignition. 

14-68 

7-83 

., 

,, 

41-14 

1-83 

73-46 

3-81 

Alk.  fusion. 

i3-9a 

8-36 

, , 

, . 

40-22 

1-85 

71-83 

3-87 

Acid  and  fusion. 

21-16 

3-10 

,. 

,, 

39-94 

1-10 

71-32 

3-29 

Acid. 

14-18 

6-70 

,. 

,, 

41-36 

2-01 

73-83 

4-21 

31-07 

Alk.  fusion. 

14-70 

8-80 

,, 

,. 

39-97 

1-SS 

71-37 

2-9S 

0-45 

,  . 

Acid  aud  fusion. 

12-78 

8-50 

,. 

,, 

39-79 

1-87 

71-05 

2-26 

0-79 

^_ 

13-97 

7-80 

..>■ 

41-7S 

1-39 

74-59 

2-90 

14-44 

S-44 

6.64 

1-80 

41-15 

1-70 

73-48 

3-56 

Si-00 

13-60 

S-.-ifi 

,. 

,, 

41-03 

2-00 

73-23 

4-18 

:ifu 

Alk.  fusion. 

14-64 

8-04 

5-31 

2-73 

39-53 

1-78 

70-59 

3-72 

:u-Go 

14-18 

7-80 

6-51 

1-26 

41-68 

1-80 

74-43 

3-76 

34-o8 

14-92 

8-45 

., 

. , 

41-92 

1-94 

(74-86) 

(1-06) 

13-56 

7-49 

5-27 

2-22 

40-30 

1-97 

(71-9G) 

(4-12)   t       .. 

35-42 

Alk.  fusion. 

21-lG 

8-50 

6-64 

2-73 

41-92 

2-14 

74-69 

4-27            ..                .33-42 

12-78 

3-10 

5-27 

1-26 

39-33 

1-10 

70-59 

2-26            ..                34-00 

8-38 

5-40 

1-3; 

1-47 

2-39 

1-04 

4-OJ 

2-21            ..                  1-42 

Bracketed  figures  calculated  by  myself. 

In  order  to  better  compare  the  more  important  features 
of  these  analyses,  I  have  rearranged  them  below  in  such  a 
form  as  to  show  in  the  first  place  the  several  sums  of  SiO^ 


•  MgO  not  combined  with  COj. 

+  AI2O3,  &c.,  then  these  +  CaO  and  MgO,  and  finally  a 
grand  total  obtained  by  adding  to  each  of  the  last  sunis  a 
coustaut  for  all  other  constituents  as   shown  bv  Ihe  full 
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111  ih-sos  of  Table  I.  The  object  of  this  last  addition  is  to 
1.1','soat  ill  a  manner  more  readily  seen  and  understood  at  a 
c'liince  the  variations  in  summation  represeutiug  excess  or 
Ti-s  due  to  impurities  from  rea<;ent3  or  to  defective 
mauipalation.  I  have  purposely  omitted  as  separate  entries 
tliL-  several  values  for  SO3,  not  only  because  of  the  generally 
fair  agreement  of  its  figures  hut  chiefly  because  the 
d.-termination  of  sulphur  has  no  connection  with  that  of 


the  other  constituents.  Errors  in  its  estimation  affect  in  no 
way  the  correctness  of  those,  hence  it  will  be  considered  by 
itself  later,  as  well  as  the  ignition  losses. 

The  data  thus  assembled  are  now  ready  for  discussion  in 
the  light  afforded  by  outlines  of  the  methods  employed,  and 
Tables  IV.  and  V.  are  instructive.  To  discuss  each 
analysis  in  Hetail  would  consume  too  much  time  and  space, 
but  general  inferences  will  be  illustrated  by  special  cases. 


Table  III. 
Analyses  of  Finished  Cement. 


Analyst. 

iSiOs. 

AljOa. 
FeoOj. 
(TiOj.) 
(P2O5.) 

AlA. 
(TiOj.) 
(P25O.) 

Fe^O,. 

CaO. 
SrO. 

MgO. 

Loss  on 
Ignition. 

SO3. 

.S. 

Mode  of  Attack. 

9^-- 
21-31 
20  90 
20-92 
20-06 
20-00 
20-26 
20-96 
20-84 
19-82 
20-76 
19-18 
21-46 
20-76 
21-56 
19-63 

9-43 
10-11 
10-12 
10-98 
11-36 

9-32 

9-92 
10-00 
10-96 
10-32 
11-12 
10-02 

9-63 
10-24 
1037 

0-89 
7-46 
7-06 

rii 

7-25 
8-20 
7-70 

6  "-26 
6-93 

8-01 

2-53 
2-65 
3-06 

2-.'i(l 
2-75 
2-76 
2-62 

3-76 
2-65 

2-36 

62-89 
03-20 
63-63 
62-84 
62-30 
64-28 
62-17 
62-01 
63-68 
63-00 
63-29 
02-20 
62-72 
64-30 
63-53 

2-64 

2-98 
2-88 
2-70 
2-85 
2-62 
2-89 
3-04 
2-80 
3-13 
3-04 
3-12 
2-04 
3-02 
3-06 

I'ii 

1-31) 
2-15 
1-07 

2-20 
1-22 
1-04 
1-7S 

3-20 

2-GS 

1-34 
1-33 
1-38 
1-42 
1-.3S 
1-71 
1-35 
1-42 
1-43 
1-59 
1-30 
1-35 
1-30 

l'.35 

0-09  =  0-22  SO3 

Acid. 

„ 

3 

„ 

3 

4 

^::::::::::::::::::::::: 
7 

Alk.  fusion. 
Acid. 

Alk.  fusion. 

Acid. 

10        

.\Ik.  fusion. 

11 

Acid. 

12 

0-04=6-10  SOji      „ 

1      ,- 

14 

A\k.  fusion. 

Hizh             

21-56 

19-18 

2-3* 

11-36 
9 -.32 
2-04 

8-20 
6-26 
1-94 

3-76 
230 
1-46 

61-SO 
62-01 
2-29 

313 
2-5i 
0-61 

3-20                ..1 

1-04         1       ..       1 

•2-10         ,       ..       1               .. 

Low 

Difference 

Tablk  IV. 
Limestone  Analyses  Re-arranged. 


Standard. 

1. 

1.1. 

2. 

3 

4. 

5. 

6. 

15-18 
7-09 

15-75 
7-O8 

15-37 
(7-08) 

14-6S 
7-83 

13-92 
8-36 

21-16 
3-10 

14-18 
6-70 

14-70 

AloOj,  kc 

8-30 

CaO    

(22-27) 

40-31 
1-65 

(22-83) 
41-54 

•,;-14 

(22-45) 

40-40 
1-81 

(22-51) 

41-14 
1-83 

(-22-28) 

40-22 
1-85 

(21-20) 

39-94 
1-10 

(20-88) 

41-36 
2-01 

(23-00) 
39-97 

MgO 

1-8S 

(41-96) 
33-86 

(43-68) 
35-86 

(42-21) 
33-86 

(42-97) 
35 -86 

(42-07) 
.33-86 

<41-04) 
35-86 

(43-37) 
35-86 

<41-85) 
35-86 

100-09 

102-37 

100-53 

101-31 

100-21 

101-16 

100-11 

100-71 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

SiO 

12-78 
8-50 

13-97 
7-8U 

14-44 
8-44 

13-60 
8-30 

14-6* 

8-04 

14-18 
7-8U 

14-12 
8-46 

13-56 

AIjO,,  if 

7-49 

CaO 

MkO 

(21-2S) 

39-79 
1-87 

(21-77) 

41-73 
1-39 

(22-88) 

41-15 
1-70 

(21-96) 

41-03 
2- 00 

(-22-68) 

39-63 
1-73 

(81-98) 

41-68 
1-80 

(23-38) 

41-92 
1-94 

(21-05) 

40-30 
1-97 

Const 

(41-66) 
35-86 

(43-17) 
35-86 

(43-85) 
35-S6 

(43-02) 
36-86 

(41-31) 
35-86 

(43-48) 
35-80 

(43-86) 
.35-86 

(42-27) 
35-86 

98-80 

ICO -80 

101-69 

100-84 

99-E5 

101-32 

103-111 

99-18 

It  is  next  in  order  to  outline  very  briefly  the  way  in 
which  the  standard  analyses  were  made,  so  far  as  relates 
to  the  main  constituents  reported  by  all  analysts. 

Outline  of  Procedure  in  making  the  Standard  Analyses. 

Solution  of  the  cement  was  effected  by  hot  dilute 
h}-drochloric  acid,  similarly  of  the  limestone  mixture,  but 
not  until  after  strong  ignition  over  the  blast  to  render  it 
completely  soluble. 

Whether  ail  cement  mixtures  can  be  thus  rendered 
wholly  soluble  I  am  unable  to  say,  but  doubtless   most  of 


them  can  he,  and  if  so,  this  method  should  always  be 
resorted  to  in  order  to  avoid  the  use  of  alkali  carbonates. 
It  has  the  further  advantage  of  full}-  oxidising  sulphides 
and  ciirboaaceous  matter.  Should  the  effect  of  ignition  not 
be  quite  that  sought,  the  very  small  residue  from  treatment 
with  acid  will  need  but  a  minimum  of  sodium  carbonate 
for  decomposition  by  fusion.  The  methods  for  separation 
employed  were  identical  in  both  cases,  so  far  as  applicable, 
with  those  set  forth  in  Bulletin  No.  170  of  the  U.S. 
Geological  Survey.  The  analysis  is  in  fact  for  technical 
purposes  a  silicate  analysis  of  simple  character. 
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Tai'.le  V. 
Cement  Analyses  Re-arranged. 


Standard. 

1. 

3. 

4. 

6. 

6, 

7. 

SiOa 

AlaOj.&c 

21-31 
9-43 

■:o-oo 

10-11 

20-92 
10-12 

20-06 
10-98 

20-fiO 
11-36 

20-20 
9-32 

20-96 
9-92 

20-84 
10-00 

CaO 

MgO 

(30-74) 
62 -8!) 

2-ej, 

(31-01) 

63-20 
2-98 

(31-01) 

63-53 
2-S3 

(31-04) 

62-84 
3-70 

(31-30) 

62-30 
2-S5 

(29-58) 

64' 28 
2-52 

(30-88) 

62-17 
2-89 

(30-S4) 

62-01 
3-04 

Coust 

(65-53) 
3-67 

(60-18) 
3-37 

(60-41) 
3-S7 

(03-64) 
3-37 

(65-13) 
3-67 

(08-SO) 
3-,-)7 

(65-Oli) 
3-57 

(65-03) 
3-57 

99-81 

100-76 

101 -Oi 

100-15 

108-08 

99-95 

99-31 

99-46 

•      8. 

9- 

10. 

11. 

12. 

13. 

14. 

SiOa 

19-82 
10-96 

20-76 
10-32 

19-lS 
11-12 

21-46 
10-02 

■20 -70 
9-63 

21-56       ' 
10-24 

Al203,&C 

10-37 

CaO           

(30- 7S) 

03-68 
2-80 

(31-08) 

63-f.O 
3-13 

(30-3()) 

63-20 
3-04 

(31-48) 

62-20 
3-12 

(30-39) 

63-72 
2-64 

(31-80) 

01-30 
S-02 

(23-90) 
03-33 

MkO 

3-03 

Const 

(60-48) 
3-37 

(66-13) 
3-57 

(00-33) 
3-57 

(65-32) 
3-67 

(65-36) 
3-57 

(67-32) 
8-57 

(00-59) 
3-57 

100-83 

100-78 

100-20 

100-37 

09-32 

102-69 

100-00 

Silica  was  obtained  by  first  evaporating  to  raoder.ite 
dryness  on  the  stetim  bath,  and  again  evaporating  the 
filtrate.  Only  in  this  way  can  one  be  sure  not  to  have  a 
very  considerable  amount  of  silica  in  the  filtrate,  a  fiict 
which  the  tabulated  analyses  demonstrates  in  the  most 
striking  manner.  The  silica  obtained  was  strongly  blasted 
and  also  corrected  by  hydrofluoric  and  sulphuric  acids. 
The  small  amount  of  silica  subsequently  recovered  from 
the  fimmouia  precipitate  was  included  in  ttie  total. 

Aluminium,  iron,  titanium,  and  phosphorus  were  pre- 
cipitated together  twice  by  ammonia,  and  from  the  filtrates 
was  recovered  that  which  had  been  held  in  solution  or  had 
redis.<olved  in  the  washings,  alwaj-s  an  appreciable  amount 
unless  special  precautions  are  taken.  Ignition  was  com- 
pleted by  the  blast. 

In  the  weighed  mixture  thus  obtained,  total  iron  was 
determined  \>y  titration  with  potassium  permanganate  after 
dissolving  in  acid  potassium  sulphate,  filtering  from  a 
trace  of  silica,  reducing  the  iron  in  the  filtr.ate  by  hydrogen 
sulphide,  and  boiling  this  out  while  passing  carbon  dioxide 
through  the  flask.  Only  in  this  way  is  the  influence  of 
titanium  to  be  avoided,  and  a  correct  result  for  iron  to  be 
obtained. 

Titanium  was  deterniiued  colorimetrically  in  the  titrated 
iron  solution  after  concentration. 

Phosphorus,  having  been  determined  in  a  separate 
[tortion.  the  data  were  now  given  for  obtaining  aluminium 
by  difference,  a  method  which  I  regard  as  by  far  the  most 
accurate,  especially  when  the  precipitate  contains  other 
constituents  than  inra  and  aluminium  oxides. 

Lime,  together  with  the  strontia  present,  was  precipitatiil 
twice  as  the  oxalate  and  weighed  as  oxide,  care  beiag  taken 
not  to  wash  excessively  with  hot  water,  because  calcium 
oxalate  is  by  no  means  insoluble  in  boiling  water. 

^layneiia  was  precipitated  twice  to  insure  a  double 
phosphate  of  approximately  normal  composition,  and  then 
strongly  blasted  to  be  sure  of  having  Mgol'.X);.  It  was  then 
corrected  for  contaminating  CanI^Og,  and  the  lime  increased 
to  correspond.  An  error  made  by  some  chemists  when 
practising  this  correction  is  to  regard  the  contamination  as 
Ca..l'„0;  instead  of  Ca:,I'.,0^. 

Platinum  vessels  were  used  throughout,  except  for  the 
precipitation  of  the  magnesia. 


Discussion  of  thk  TeciixiCiL  Analyses. 
Limestone  Mixture. 
The  analyses  of  the  limestone  mixture.  Tables  II.  and 
IV.,  will  be  first  taken  up. 

Modes  of  Attack. 
The  methods  of  attack  employed  varied.  In  1,  2,  5,  10, 
and  1-1  direct  fusion  with  sodium  carbonate  took  place; 
in  :!,  C,  7,  8,  9,  11,  12,  and  13  fusion  was  used  after  pre- 
liminivry  attack  by  acid,  and  generally  on  the  residue 
obtained  by  evaporation  and  filtration.  Only  in  1a  and  4 
was  acid  alone  used ;  in  the  former  case,  after  strong 
ignition,  in  the  latter,  without. 

Silica. 

The  most  casual  inspection  reveals  that,  with  exception 
of  1,  1a,  aiid  4,  none  of  the  technical  analyses  shows  the 
whole  of  tlij  silica.  These  exceptions  (tre  easily  explained, 
for  in  1  and  1a  the  silica  was  determined  substantially,  as 
in  the  standard  analysis,  and  in  4  the  unignitod  sample 
was  attacked  by  hydrochloric  acid,  and  the  residue  from 
evaporation  and  filtration  was  called  silica,  though  it  con- 
tained the  greater  part  of  the  silicates  of  the  mixture,  not 
only  silicates  of  alkalies  and  alumina,  but  of  lime  and 
magnesia  as  well,  as  is  shown  by  the  low  figures  for  these 
last  two  constituents  and  the  great  excess  in  summation 
for  SiO.,  +  AljO,. 

Examination  of  the  various  outlines  of  methods  reported 
with  the  analyses  shows  plainly  in  the  majority  of  cases 
why  there  is  a  general  deficiency  of  silica.  The  prime 
cause  lies  in  the  fact  that  but  a  single  evaporation  was 
resorted  to.  In  spile  of  evident  efforts  by  all,  or  nearly 
all,  the  analysts  to  secure  complete  dehydration  by  strong 
drying  in  a  variety  of  ways,  and  at  temperatures  from  that 
of  the  steam  bath  to  120"  and  the  indefinite  one  of  the 
"  hottest  part  of  the  oven,"  complete  success  was  not  once 
achieved.  It  is  quite  possible  that  in  more  than  one 
instance  the  reverse  of  what  was  intended  resulted  by 
recombination  between  the  silica  and  bases,  due  to  over- 
beating.  It  is  plain  beyond  question  that  the  reviewer's 
practice  of  many  years,  that  of  two  evaporations  and 
filtrations,  is  the  only  one  that  will  ensure  a  maximum. 
value  for  silica.  (See  on-  this  point  Alex.  Cameron  in 
Chem.  News,  Gi»,  171,  1894.) 
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Vet,  low  as  the  results  are,  they  are  still  too  high,  for 
iiiily  in  1,  lA,  6,  and  12  does  it  appear  that  the  invariably 
impure  silica  was  corrected  by  liydrotliioric  acid,  and  in 
iiMue  but  1,  lA,  and  14  is  there  any  statement  that  the  blast 
Mas  applied.*  Incomplete  washin;;  may  possibly  have 
lirlpeil  to  raise  the  result  in  some  of  those  cases  where 
-I Allium  carbonate  was  used. 

In  a  few  cases  special  causes  have  aided  to  lower  the 
s)lica.  For  instance,  in  7  the  analyst  dissolves  in  hydro- 
chloric acid  and  a  little  bromine  water,  dilutes,  adds 
ammonia  until  faintly  alkaline,  and  boils  a  few  minutes. 
The  precipitate  is  assumed  to  contain  all  the  silica,  which  is 
ci'itainly  incorrect,  for  ammonia  did  not  precipitate  all  the 
silica  that  went  into  solution  from  the  partial  <lecomposition 
"f   the  silicates.     That  this  ia  so  is  clearly  shown  by  the 

jinmation  in  Table  IV.,  not  only  that  of  the  SiOo  +  AUOs, 
at  of  all  constituents  as  well.  A  deficiency  of  about  1  per 
cent,  is  apparent,  and  this  tends  to  show-,  in  accord  with  the 
reviewer's  experience,  that  the  missing  silica  remained  in 
solution  during  all  the  following  separations.  This  may 
also  h.ive  happened  in  14. 

In  connection  with  this  analysis  7,  it  is  to  be  noted  that 
losses  might  occur  through  the  manner  of  igniting  the 
precipitates  of  silica  and  of  alumina,  that  is,  by  applying 
at  once  to  the  moist  precipitates  the  highest  heat  of  the 
burner. 

In  general  it  m.iy  be  said  that  those  analysts  using  acid  at 
first  and  a  carbonate  fusion  afterwards  will  get  lower  silicate 
results,  other  things  being  equal,  than  those  who  fused  at 
once  with  the  alkali.  For  in  uearly  every  case  of  this  kind 
there  must  be  two  unecpial  losse.s  of  silica,  a  minor  one  in 
the  original  filtrate,  and  a  larger  one  in  that  following  the 
alkali  treatmeut.  That  the  figures  given  do  not  always 
show  themselves  in  harmony  with  this  statement  is  to  be 
explained  in  a  variety  of  ways,  as  by  differences  in  the 
tempcratiu'e  of  ignition  and  degree  of  removal  of  sodium 
chloride  and  in  the  amounts  of  contamination  by  constituents 
of  the  rock.  The  last  difference  is  to  be  attributed  largely 
to  the  varied  temperatures  used  in  dehydrating  silica. 

uiluminlum.  Iron,  Tiiunium,  Phosphorus. — For  the 
purposes  of  a  technical  analysis,  the  ammonia  method  of 
precipitation  of  the  above  four  constituents,  which  all  the 
analysts  made  of,  would  have  been  justified  with  even  a 
larger  amount  of  manganese  than  is  actually  present  in  the 
samples.  Unless,  as  here,  the  manganese  is  not  present  in 
sulficient  proportions  to  affect  with  too  serious  an  error  the 
figures  for  lime  and  magnesia,  it  were  better  to  precipitate 
by  ammonia  in  the  presence  of  bromine,  so  as  to  obtain  the 
greater  part  of  the  manganese  with  the  iron  and  alumina 
rather  than  with  the  lime  and  magnesia.  In  any  case  the 
precipitiition  should  be  repeated,  for  the  failure  to  do  so 
has  resulted  generally  in  the  contamination  of  the  j^UOj, 
etc.,  by  calcium  carbonate  (seepage  24).  Only  in  analyses 
1,  lA,  .5,  9,  10,  and  14  does  it  appear  that  a  double 
precipitation  was  made. 

With  exception  of  1,  4  and  5  the  analyses  show  in 
general  a  marked  excess  in  this  group  of  constituents.  The 
very  abnormally  low  results  in  4  has  already  been  accounted 
for  in  discussing  Silica.  The  low  result  in  5,  coupled  with 
low  silica,  is  onl}'  to  be  explained  b}^  incomplete  precipitation, 
or  excessive  washing,  or  else  by  raechanical  loss.  Probably 
the  high  figure  for  Cat.)  in  this  analysis  might  be  iti  part  at 
least  accounted  for  by  this  missing  silica  and  alumina,  were 
it  not  for  the  fact  that  the  lime  was  estimated  volumetrically 
by  titration  of  the  oxalate.  It  is  true  that  the  analyst  says 
the  lime  was  checked  by  a  separate  gravimetric  test,  but  no 
figure  is  given  for  this. 

In  all  other  eases  the  excess  of  ALO;,,  &c.,  over  the 
standard  value  is  to  be  attributed  largely  to  silica,  but  in 
no  case  except  1  and  1a  is  mention  made  of  anj'  corfection 
on  this  account,  nor  does  the  blast  seem  ever  to  have  been 
applied  to  the  AUO^,  though  this  is  a  less  important  omis- 
sion than  with  the  silica.  It  is  to  be  noted  as  supporting 
the  view  that  the  high  values  for  AUOj  are  attributable 

'  I  am  well  awjire  that  Prof.  I.nnge  takes  issue  with  me  aa  to 
the  necessity  for  using  the  blast  to  dehydrate  silica,  basins  his 
opinion  on  residts  ohiaiiied  with  silica  from  silicon  tetraflubride. 
but  certain  it  is  that  with  silica  obtained  in  the  ordinary  course  of 
analysis  blasting  is  absolutely  necessary. 


largely  to  silica,  that  the  several  sums  of  SiOj  +  Al.,0;, 
&c.,  deviate  in  general  less  from  that  of  the  standard  ttian 
do  the  separate  -weights  of  SiO.,  and  Al.^O^. 

Estimation  of  Iron, 

The  widely  ditfering  results  of  most  of  the  few  ferric 
determinations  admit  of  little  comment.  The  methods 
used  Were  — 

Decomposition  of  the  ignited  AUO^,  &c.,  by  fusing  with 
acid  potassium  sulphate  or  soditmi  carbonate  (though  in  one 
or  two  instances  fresh  samples  of  limestone  mixture  were 
operated  on ),  followed  in  all  but  one  case  by  reduction  with 
zinc  and  titrating  by  permanganate.  X  portion  of  the 
excesses  over  the  standard  determination  are  beyond  doubt 
to  be  referred  to  the  reduciug  action  of  nascent  hydrogen 
on  titanium,  but  such  results  as  are  shown  in  11,  12,  and  14 
can  only  he  due  to  carelessness.  Of  course  all  errors  are 
duplicated  in  the  AUO3  ^^  '^^  opposite  direction,  since  that 
was  found  by  difference. 

In  presence  of  titanium,  reduction  of  the  iron  by  hydrogen 
sulphide  is  the  only  simple  method  by  which  exact  results 
are  attainable.  No  correction  is  needed,  and  when  con- 
ducted with  due  care  the  method  gives  irreproachable 
results. 

Lime. 

In  all  ordinary  analyses,  strontia,  if  present,  as  here,  will 
be  precipitated  with  the  lime  and  counted  as  such. 

In  analyses  4,  5,  6,  7,  9,  11  and  12,  lime  was  determined 
after  one  precipitation  as  oxalate  by  titration  with  potas- 
sium permanganate.  In  10  it  was  weighed  as  sulphate,  and 
as  the  oxide  in  all  except  perhaps  one  of  the  other  analyses. 

By  considering  the  volumetric  results  separately,  very 
convincing  evidence  is  thrown  on  the  question  of  contami- 
nation of  the  alumina  precipitate  by  calcium.  Their  tendency 
is  evidently  towards  lowness,  for  of  the  five  sensibly  deficient 
lime  values  four  were  volumetric  and  the  fifth  was  obtained 
after  washing  with  a  large  amount  of  hot  water.  In  the 
cement  analyses  (Tables  III.)  all  of  the  five  values  that 
can  be  regarded  as  low  (4,  6,  7,  11,  12)  were  the  results  of 
titration.  Of  the  three  high  volumetric  values  for  lime  in 
each  series,  two  in  each  or  four  in  all,  were  obtained  after  a 
double  precipitation  of  the  alumina,  and  that  they  are  high 
instead  of  normal  is  certainly  in  part  at  least  attribulable 
to  inclusions  of  magnesium  oxalate.  Similar  contamination 
must  make  the  low  volumetric  values  still  too  high  as 
regards  the  amount  of  lime  aclually  titrated,  and  naturally 
all  or  uearly  all  the  gravimetric  results  except  1  and  1  v 
should  be  affected  in  a  like  mannei'. 

In  view  of  the  above  there  is  no  reason  to  doubt  that  the 
gravimetric  results  for  lime  are  defective  also  when  but  one 
precipitation  of  alumina  was  made,  and  that  the  apparent 
excess  which  most  of  them  show  is  due  to  insufficient 
blasting,  or  more  probably  to  foreign  inclusion. 

In  this  connection  the  reason  for  a  statement  by  analyst 
No.  2  is  not  at  all  apparent.  With  limestone  mixtures  he 
makes  only  one  precipitation  of  alumina,  but  two  with 
cements,  because  then  the  first  precipitate  is  apt  to  carry 
some  lime.  Why  this  should  not  be  so  in  the  other  case  he 
does  not  say. 

-  Oidy  analyst  No.  3  lias  succeeded,  both  in  his  limestone 
and  cement  analyses,  in  making  apparently  almost  perfect 
separations  of  lime  and  magnesia  by  a  single  precipitation 
and  in  obtaining  them  free  from  other  foreign  contamina- 
tion. There  has  doubtless  been  a  compensation  of  errors 
here,  long  washing  with  very  hot  water  offsetting  the 
retained  magnesium  oxalate,  as  shown  reciutly  by 
Richards,  McCaffrey,  and  Bisbee,  whose  paper  on  the 
occlusion  of  magnesium  oxalate  by  calcium  oxalate,  in  the 
Proe.  Amer.  Acad,  and  Zcit.  anorg.  Chem.  for  1901, 
should  be  carefully  studied  by  all  analytical  chemists. 
Some  analysts  allowed  but  10 — 20  minutes  between  pre- 
cipitation and  fihration  of  the  lime,  whereas  2 — 3  hours 
should  be  allowed  for  complete  separation  (Richards,  I.e.) 

In  the  standard  analyses,  both  of  limestone  and  cement, 
the  CaO  and  Mg.,Po(\  were  corrected  in  opposite  directions 
for  the  k  mgrm.  or  thereabouts  of  lime  which  the  latter 
always  contains  as  Ca;,(P04)2,  but  fur  technical  -,vork  this 
is  usually  a  superfluous  refinement  which  w.is  n^t  attempted 
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by  auy  of  the  analysts.  The  lime  thus  found  with  the 
Mct.PoO-  has  its  source  partly  in  excessive  washing  of  the 
calcium  oxalate,  which  is  very  appreciably  soluble  iu  boiling 
water.  (See  Uichards,  I.e.)  When,  as  happened  in  a  few 
cases,  400  c.e.  and  even  800  c.c.  of  hot  water  are  used  for 
washing,  the  error  due  to  this  solubility  may  be  of  some 
moment. 

Magnesia. 

Little  need  be  said  as  to  this  constituent  beyond  what  has 
already  been  given  in  connection  with  Lime, 

The  low  result  in  4  has  been  tally  explained  under 
Silica.  The  almost  invariably  high  results  are  due,  pro- 
bably, to  one  or  more  of  several  causes — contarainatiou  by 
lime,  by  alumina,*  by  silica,  and  by  failure  to  apply  long 
continued  blast.  In  every  case  the  conditions  of  precipita- 
tion were  fatal  to  the  formation  of  a  magnesium-ammoiuum 
phosphate  of  normal  composition,  ihiit  is,  one  which  on 
ordinary  ignition  will  give  pure  pyrophosphate.  Oulv  by 
successive  blastings  and  weighings  (Nenbauer)  cau  a 
normal  pyrophosphate  be  obtained  from  the  usual  precipi- 
tate, which  is  deficient  in  magnesia.  In  the  present  eise 
the  small  percentage  of  magnesia  probably  renders  the 
error  on  this  account  trifling. 

It  should  lie  remembered  that  in  manganiferous  limestones 
and  cements,  the  mang.anese,  if  not  separated,  will  be  dis- 
tributed over  the  AUOj,  &c.,  the  Ca(J,  and  the  Mg2t'207- 

Ciilculalion  ofCaCO,,  and  MgCO^ 

The  prevailing  practice  of  calculating  all  calcium  and 
magnesium  to  the  state  of  carbonates,  while  doubtless 
harmless  in  the  majority  of  eases,  is  unscientific.  When 
phosphates  and  silicates  are  present,  it  is  certain  that  a 
portion  of  these  bases  are  otherwise  combined  than  with 
COo,  and  it  is  so  iu  the  sample  under  discussion.  More- 
over, limestones  almost  invariably-  carry  a  part  or  all  of 
their  iron  and  manganese  as  carbonates,  and  when  these 
are  appreciable  in  amount  and  a  direct  COn  estimation  has 
been  made,  distribution  of  the  latter  should  not  be  solely 
between  CaO  and  MgO. 

Let  me  illustrate  by  the  present  case,  using  the  standard 
analysis  for  a  basis.  The  phosphate  present  may  be  assumed 
to  be  one  of  calcium,  requiring  roughly  0-25  per  cent.  CaO, 
leaving  40- OG  CaO  for  3 1  •  42  CO,,  assuming  that  none  of 
the  calcium  is  iu  the  silicates.  The  whole  or  nearly  all  of 
the  FeO  is  certainly  carbonate  ;  likewise  the  MnO,  if  not 
as  peroxide,  requiring  together  0'31  COj,  leaving  0-6J  COo 
for  0- 59  MgO,  and  a  maximum  balance  of  1  "06  MgO  for 
the  silicate  state.  Since  it  is  possible  that  a  little  CaO  and 
FeO  exist  in  silicates  or  other  accessory  mineral.*,  the  Mg< ) 
really  available  for  this  purpose  is  presumably  below  1  •OG. 

The  practice  of  analysts,  6  and  7,  to  determine  separately 
the  lime  and  magnesia  iu  the  part  insoluble  in  acid,  is, 
therefore,  commendable  ;  but  in  order  that  the  results  may 
be  reasonably  accurate,  contact  with  the  acid  should  be  as 
brief  as  possible,  and  the  temperature  kept  as  low  as  is 
consistent  with  complete  solution  of  .any  dolomitic  carbonate 
that  may  be  present.  Otherwise  a  very  considenible  part 
of  the  silicates  m,ay  at  times  be  decomposed,  and  the  purpose 
of  the  analyst  vitiated. 

Perhaps  to  some  these  remarks  may  seem  to  approach 
hyper  criticism,  and  to  demand  a  greater  refinement  in 
analysis  than  commercial  need  demands.  It  must  be 
remembered,  however,  that  not  all  limestones  and  cement 
mixtures  are  so  constituted  as  this  one,  and  that  ray  sug- 
gestions are  not  made  with  it  and  its  like  aloae  in  mind, 
but  are  intended  to  cover  a  wider  field. 

Loss  on  Ignition. 

The  few  determinations  of  loss  on  ignition  require  little 
comment.  The  variations  are  doubtless  due  to  differences 
of  temperature  and  time  of  application  of  the  blast,  and 
they  are  not  of  moment  when  it  comes  to  the  practical 
application  of  the  results.  The  figures  given  include  not 
only   COo,  but   HjO,  organic    matter,   and   the   difference 


*  This  is  not  readily  precipitated  by  ammonia  in  presence  of 
junmoniura  o.\alate  ;  hence,  it  present,  will  not  appear  wholly  with 
the  lime. 


between  GFeSj  and  IFcjO^,  diminished  by  the  oxygen  taken 
up  by  FeO  and  MnO.  Calculation  on  this  basis  from  the 
analysis  of  Table  I.  shows  that  the  theoretical  ignition  loss 
sliould  be  34-69,  subject  to  a  slight  decrease  if  any  of  the 
pyritie  sulphur  was  retained  by  calcium  as  sulphate.  It  is 
noteworthy  that  this  calculated  value  is  very  close  to  the 
experimental  figures  of  analyses  12  and  13. 

Cement  Atiatyses. 

It  is  unnecessary  to  subject  to  detailed  criticism  the 
methods  employed  for  the  cement  analyses,  since  the 
foregoing  remarks  on  the  limestones  apply  in  the  main 
equally  well  here.     Only  a  few  points  will  be  touched. 

Modes  of  Attark. 

It  is  to  be  noted  that,  notwithstanding  the  re.ady  and 
complete  solubility  of  the  cement  in  hydrochloric  acid, 
four  analy.sts,  Nos.  5,  8,  10  and  14,  fused  with  sodium 
carbonate.  This  is  a  practice  which  should  be  abandoned. 
If  any  portion  of  the  cement  resists  the  action  of  hydro- 
chloric acid,  this  should  be  collected  on  a  filter  without 
preliminary  evaporation  and  fused  with  sodium  carbonate. 
The  hydrochloric  acid  solution  of  this  fusion  should  be 
evaporated  for  silica  after  union  with  the  first  filtrate.  Bv 
this  procedure  the  amount  of  sodium  salt  introduced  need 
never  affect  the  results  of  analysis. 

Loss  on  Ignition. 

The  wide  variations  in  the  values  for  this  determination 
with  which  we  are  confronted  in  Table  III.  demand  rather 
careful  consideration.  It  would  seem  most  reasonable  to 
account  for  these  by  actual  variations  in  the  H.,0  and  CO., 
contents  of  the  several  cement  samples  at  the  time  of 
analysis.  The  cement  absorbs  both  moisture  and  carbon 
dioxide  readily,  aud  the  samples  showing  the  least  ignition 
loss  are  presumably  those  earliest  analysed  or  least  exposed. 
If  so,  the  analyses  highest  in  "  loss "  should  show  the 
lowest  summations  in  other  constituents.  For  the  two 
showing  the  highest  loss,  Nos.  7  and  12,  this  is  true.  Hut 
to  accept  this  explanation  as  to  12  is  to  run  counter  to  the 
evidence  afforded  by  its  other  values,  which,  taken  all  in 
all,  are  in  very  close  accord  with  those  of  the  standard. 
Adding  the  alkalis  of  the  standard  analysis  to  the  other 
values  found  by  analyst  12,  gives  a  summation  in  excess 
of  101.  It  seems  extremely  probable,  therefore,  that  the 
value,  3 '20  for  loss  on  ignition  in  12,  is  an  error  of 
transcription. 

Whether  this  is  so  or  not,  it  is  very  probable  the  values 
for  silica  and  bases  in  all  the  analyses  are  more  or  less 
affected  by  differences  in  the  H^O  and  COo  contents  of  the 
several  cement  samples.  It  is,  therefore,  that  all  samples 
of  a  cement,  which  are  to  be  analysed  by  different  chemists, 
should  be  sealed  air-tight,  and  not  opened  until  the  analysis 
is  to  be  made. 

With  limestone  and  raw  cement  mixtures  this  precaution 
is  probably  for  the  most  part  unnecessary. 

Suljihur. 

The  methods  of  attack  by  analysts  2,  3,  5,  8,  9,  II,  13, 
and,  less  certainly,  4  should  give  the  total  sulphur,  and  it  is 
to  be  noted  that  these  give  higher  results  than  all  others 
except  7.  One  or  two  of  those  enumerated,  however, 
precipitated  iron  and  aluminum  by  ammonia,  and  used 
the  filtrate  for  the  sulphur  estim.ation.  This,  while  proper 
for  iron  alone,  is  not  admissible  when  aluminum  is  present, 
if  great  accuracy  is  desired,  because  of  the  danger  of  loss 
by  precipitation  of  some  basic  aluminum  sulphate. 

It  is  noteworthy  also,  that  all  aiuilysts  without  exception 
ev,aporated  to  dehydrate  silica  before  precipitating  with 
barium  chloride.  As  I  and  others  have  on  former  occasions 
insisted,  this  is  an  unnecessary  precaution  ;  at  least  when 
small  amounts  of  sulphur  are  in  question,  for  precipit.ation 
of  silica  need  not  be  feared,  even  when  present  in  much 
greater  amount  than  in  any  cement,  provided  a  reasonable 
dilution,  say,  20U — 300  c.c.  is  observed. 
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The  romaiuinj;  analysts  dissolved  simply  in  hydrochloric 
arid  and  thus  obtained  only  the  sulphur  of  sulphates.  It 
is  n:anifest  that  if  the  total  sulphur  and  not  merely  that  of 
sulphates  is  desired  an  oxidising  attack  must  bo  employed, 

Conclusii)7is. 

The  chief  conclusions  derived  from  a  critical  examination 
of  all  the  data  reported  are  embodied  in  the  following 
summary  of  rules,  and  they  bear  out  full}-  the  views  long 
since  formed  and  frequently  published  by  myself. 

To  the  non-observance  of  these  rules,  coupled  with 
incomplete  washing,  of  precipitation,  and  perhaps  in  some 
cases  the  employment  of  impure  reagents,  are  to  be 
attributed  nearly  every  one  of  the  more  or  less  marked 
variations  in  the  tabulated  analyses. 

(1)  Cement  samples  whose  composition  is  to  be 
controlled  by  different  chemists  should  be  sealed  air-tight 
and  not  opened  until  the  analysis  is  about  to  be  made. 

(2)  Mode  of  Attack. — Limestone  and  raw  cement 
mixtures  should  be  heated  over  the  blast  in  order  to  render 
them  wholly  soluble  and  to  oxidise  sulphides  and  organic 
matter.  If  any  residue  should  then  remain  on  treatment 
with  hydrochloric  acid  (with  finished  cements  as  well) 
this  should  be  collected  without  cvap.iriitiou  and  fused  with 
a  minimum  of  sodium  carbonate,  its  hydrochloric  acid 
solution  being  added  to  the  former. 

For  sulplmr  an  oxidising  attack,  either  in  the  wet  or  dry 
way,  must  be  used  with  both  limestone  and  cement  in  order 
to  obtain  all  the  sulphur. 

(3)  Sepnrdtion.s. — (a)  Without  two  alternating  evapora- 
tions  and  filtratious  it  is  impossible  to  obtain  a  correct  result 
for  silica,  no  matter  how  or  at  what  temperature  dehydration 
has  been  conducted.  The  blast  should  always  be  applied 
for  at  least  10  minutes,  and  in  careful  work  correction  by 
hydrofluoric  and  sulphuric  acids  should  not  he  neglected. 

(i.)  Iron  and  .aluminum,  with  any  titanium  and  phos- 
phorus present,  should  be  twice  precipitated  by  ammonia 
in  presence  of  sufficient  ammonium  chloride  to  retain 
magnesium  in  solution.  Without  this  double  treatment 
very  appreciable  amounts  of  lime  will  contaminate  the 
alumina.  If  manganese  is  present  in  more  than  traces  it  is 
advisable  to  add  bromine  before  the  ammonia,  so  as  to 
weigh  the  most  of  the  manganese  with  the  alumina  rather 
than  with  the  lime  and  magnesia.  Application  of  the  blast 
is  advisable. 

(e)  Iron  cannot  be  accurately  determined  voUimetrically 
in  presence  of  titanium  if  zinc  is  employed  for  its  reduction. 
Hydrogen  sulphide  should  be  used  and  all  excess  boiled 
out  in  a  current  of  carbon  dioxide. 

(rf)  In  accurate  work  lime  should  be  twice  precipitated, 
whether  it  is  to  be  determined  vohnnetrically  or  by  weiaht, 
and  at  least  ]  hour  should  intervene  between  precipitation 
and  filtration.  Compensation  of  errors  ailords  satisfactory 
results  in  the  hands  of  few  operators  with  but  a  single 
separation  from  magnesium. 

(e)  Miignesium  pyrophosphate  is  only  to  be  obtained  of 
norma!  composition  after  long  blasting  (Neubauer)  when 
precipitated  under  the  conditions  prevailing  in  technical 
analysis,  that  is  in  presence  of  much  ammonia  and 
ammoniacal  salts,  especially  the  oxalate. 

Strict  observance  of  all  the  above  rules  is  doubtless  often 
impossible  in  the  hurried  routine  of  a  technic;il  laboratory, 
but  the  intvitable  penalty  of  material  deviation  from  them 
is  a  decrease  in  the  accuracy  of  the  results. 

In  the  scheme  of  analysis  prepared  by  you  and 
submitted  for  my  opinion  effort  has  been  made  to  reconcile 
the  two  opposing  factors,  haste  and  accuracy,  with  a 
tolerable  degree  of  success.  I  return  it  to  you  with  a  few 
suggestions  for  changes  which  seem  to  be  desirable  in  the 
interest  of  accuracy  or  permissible  for  shortening  the 
time  required,  and  I  have  little  doubt  that  by  carefully 
following  it  as  amended  technical  chemists  will  be  able  to 
arrive  at  results  which  will  agree  fairly  well  and  will  satisfy 
commercial  needs. 

The  scheme  involves  extra  manipulation,  though  it  can 
perhaps  be  carried  out  within  the  time  limits  set,  as  shown 
by  the  time  schedule  arranged  by  you  and  accompanying 
the  outline  of  methods.  But  because  of  these  extra 
manipulation    it  is   probable   that   fewer  analyses  can  be 


carried  on  simultaneously,  and  hence  technical  workers 
may  hesitate  to  adopt  it.  If  so,  however,  it  does  not  seem 
that  any  (.'reater  uniformity  or  exactness  can  be  expected 
than  is  shown  by  the  series  of  analyses  whicli  have  been 
the  subject  of  this  review. 

(Signed)         W.  F.  Hillebrand, 

Washington,  D.C., 
October  2Sth,  1901. 

Suffgculions  regarding  Scheme  of  Analysis  submitted  hi/ 
Mr.  Clifford  Richardson. 

The  title  should  cover  analyses  of  limestones  and  lime- 
stone mixtures  as  well  as  finished  cements. 

Paragraijh  1  should  prescribe  the  ignition  of  limestone 
and  raw  mixtures  and  the  fusion  of  any  residue  (from 
cements  also)  that  may  be  insoluble  in  hydrochloric  acid 
with  a  small  amount  of  sodium  carbonate,  and  the  addition 
of  the  hydrochloric  acid  solution  of  this  fusion  to  the  former. 
From  this  point  the  procedure  should  be  identical  in  both 
cases. 

SiO.,. — The  time  of  blasting  silica  can  be  very  well 
shortened  to  a  maximum  of  10  minntes,  without  further 
check,  when  but  '  grin,  of  sample  is  operated  on.  The 
weight  of  silica  will  rarely  much  exceed  1  decigram  and 
10  minutes  should  suftice  for  its  complete  dehydration  over 
a  good  blast. 

The  strength  of  HCl  solution  used  in  the  silica 
evaporation  should  be  stated  approximately.  I  should 
call  5  c.c.  of  acid  of  1"12  sp.  gr.  much  too  little  to  use, 
for  it  would  contain  only  about  1  grm.  of  HCl.  It  should 
be  made  clear  that  the  evaporated  residue  is  to  he  digested 
with  the  acid  a  little  while  before  further  diluting. 

ALO,,  &;c. — It  is  perhaps  hardly  necessary  for  a  tecbnictil 
analysis  to  prescribe  that  the  precipitate  shall  be  dried  and 
removed  from  the  filter,  though  this  might  be  recommended 
for  the  best  work. 

Fe.iO'^^. — The  H.,S  method  of  reduction  should  be  pre- 
scribed for  the  best  work. 

FcO. — For  technical  work  it  does  not  seem  necessary  to 
prescribe  any  rule  for  FeO. 

CaO. — The  time  allowed  for  settling  the  first  CaC„Oj 
precipitate  (2  hours)  is  quite  too  much  if  a  second 
precipitation  and  filtration  arc  to  be  made  the  same 
afternoon.  The  time  schedule  is  in  error  on  this  point. 
The  "  outline "  makes  it  appear  that  the  full  flame  is 
applied  at  once  to  the  moist  CaC;()4  precipitate  wrapped  in 
its  paper.  I  know  that  this  is  done  by  some  European 
chemists  with  ammonium  -  magnesium  phosphate,  but  I 
should  question  its  advisability  here. 

10 — 13  minutes  blasting  without  any  further  check 
ought  to  be  sufficient  to  reduce  the  CaO.  Personally  I 
never  find  more  than  5 — 10  minutes  blasting  necessary.  I 
do  not  insist  on  this  point,  but  offer  it  in  interest  of  time 
saving^ 

MgO. — After  the  precipitate  has  formed  I  should  add 
more  than  three  or  four  drops  of  ammonia  to  h;isten 
complete  precipitation.  With  all  the  ammonium  salts 
present  I  regard  it  as  useless  to  attempt  to  follow  strictly 
the  directions  of  Gibbs,  Gooch,  and  Austin,  for  preci- 
pitating iMg,  and  would  rely  on  long  blasting  to  secure 
normal  Mgol^iO;.  It  should  be  stated  that  dilute  ammonia 
water  is  used  for  washing. 

When  a  Gooch  crucible  is  used  I  should  hesitate  to 
recommend  the  blast,  at  least  unless  it  is  well  known  that 
the  asbestos  undergoes  no  change  at  this  high  temperature. 
Some  asbestos  whicli  stands  the  Bunsen  flame  will  not 
endure  that  of  the  blast. 

.SO.,  and  .S'. — To  save  time  I  should  cnnit  the  evaporation 
of  silica  to  dryness.  It  is  au  unnecessary  precaution.  I 
presume  total  sulphur  can  be  obtained  by  a  wet  oxidation 
as  well  as  by  a  dry  one.  If  the  latter  is  used  the 
crucible  should  be  set  in  a  hole  in  asbestos  board  to  keep 
out  sulphur  from  the  gas  flame.  It  is  just  as  well  to 
nearly  neutralize  with  ammonia  before  adding  barium 
chloride. 

//oO. — Not  necessary  to  mention  Penfield's  method, 
which  is  only  safe  in  careful  hands,  especially  when  any 
COn  or  sulphides  are  present. 
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In  the  light  of  the  results  and  methods  reported  aud  of 
Mr.  Hillebiand's  criticisms,  your  committee  submits  the 
following  mt-moraudum  of  a  tentative  method  for  the 
atjalysis  of  such  materials,  raw  mixture  and  fiuisheil 
cement,  aud  recommends  that  the  samples  which  it  dis- 
tributed in  April  of  this  year  be  again  an,alysed  aud  the 
result=,  Willi  criliclsms  of  the  method,  both  as  to  accuracy 
aud  applicability,  be  scut  to  the  Chairman  as  soon  as 
possible. 

Method  sui/fjested  by  Ciijfoi-J  RUhanison, 
for  the  .Uuilysis  of  Limestone,  Haw  Mi.rliiie,  anil 

Portland  Cement,  proposed Jor  Trial  hi/  the  Commitlee 

and  modifwd  in  accordance  with  the  Suggestions 

of  W.  F.  Hillebrand. 

Sohlion.—Oue-^>a\l  gram  of  the  6nely -powdered 
.ub-tance  is  to  be  weighed  out  and,  if  a  limestone  or 
unburoed  mixture,  strongly  iguited  in  a  phitiuum  crucible 
over  the  blast  for  13  minutes.  It  is  then  transferred  to 
an  evaporating  dish,  preferably  of  platinum  for  the  sake  ot 
celerity  in  evaporation,  covered  with  a  watch-glass  and 
10  cc'of  HCl,  diluted  with  about  .30  c.c.  of  water,  added. 
Di°-estion  on  the  water  bath  is  allowed  to  go  on  for  about 
15°  minutes  when  the  substance  should  be  entirely 
decomposed.*  The  cover  glass  is  theu  removed  wash.d 
and  the  solution  evaporated  to  dryness,  as  tar  as  this  may 
be  possible  ou  the  bath.  .        .    .       .    , 

Silica  —The  residue,  without  further  heating,  is  treated 
,at  first  with  5— IC  c.c.  of  strong  HCl  and  then  with  as  much 
water  as  the  dish  will  comfortably  hold.  The  cover  is  then 
replaced  and  digestion  allowed  to  go  on  for  10  mmutes  on 
the  bith  after  which  the  solution  is  filtered  and  the  separated 
-ilica  washed  thoroughly  with  hot  water.  The  filtrate  is 
agaiu  evaporated  to  dryness,  the  residue,  without  further 
heating  taken  up  with  acid  and  water  and  the  small  amount 
of  silica  it  contains  separated  on  another  filter  paper.  Ihe 
papers  containing  the  residue  are  transferred  wet  to  a 
wei-hcd  platinum  crucible,  dried,  ignited,  first  over  a 
Bucsen  burner  until  the  carbon  of  the  filler  is  completely 
consumed,  and  finally  over  the  blast  for  30  minutes  and 
checked  by  a  further  blasting  of  10  mmutes  or  to  constant 
weiaht  The  silica,  if  great  accuracy  is  desired  is  treated 
in  the  crucible  with  about  10  c.c.  of  HF  and  four  drops 
of  H.SO.  aud  evaporated  over  a  low  ilame  to  complete 
drvness  The  small  residue  is  washed,  finally  blasted, 
cooled  \iDd  weighed.  The  difference  between  this  weight 
and  the  weight  previously  obtained  gives  the   amount  of 

^"^T/ O  and  FcOj.— The  filtrate,  about  250  c.c.,  from  the 
second  evaporation  for  SIO;,  is  made  alkdine  with  NH/_)H, 
and  boiled  to  expel  excess  of  NH^,  or  until  there  is  but  a 
faint  odour  of  it,  aud  the  precipitated  iron  and  aluminium 
hydrates,  after  settling,  are  washed  once  by  'Incantation  and 
sli.^htlv  on  the  filter.  Setting  aside  the  filtrate  the 
pedpitatc  is  dissolved  in  hot  dilute  HCl,.  the  solution 
nassino-  into  the  beaker  in  which  the  piccipitation  was 
made  "  The  aluminium  and  ir^.n  are  then  reprecipitated 
by  NH  OH  The  second  precipitate  is  collected  and 
Washed  on  tiie  same  filter  u.ed  in  the  first  instance.  The 
filter  paper,  with  the  precipitate,  is  then  placed  in  a 
weiched  platinum  crucible,  the  paper  buriied  off  and  the 
precipitate  ignited  and  finally  blasted  U)  minutes  w^h  care 
to  prevent  I  eduction,  cooled  and  weighed  a.  ALO +  .Fe,(V: 
Pe  o  —The  combined  iron  and  aluminium  oxides  are 
fused'  in  a  platinum  crucible,  at  a  very  low  temperature 
with  about  10  grms.  of  KHSO,,  the  melt  taken  up  with  hot 
water  and  25  c.c.  of  dilute  H,.StJ.,  The  clear  solution  is 
then  digested  ou  the  steam  bath  for  .about  10  minutes  and 
if  accuracy  is  desired,  the  small  amount  of  silica  is  faltered  ] 
out,  weighed,  and  corrected  by  HI-  +  H^bU^.  llie 
nitrate  is  reduced  by  hydrogen  sulphide,  boihug  out  the 
excess  afterwards  whilst  passing  CO,  through  the  flask, 
and  titrated  with  permanganate. § 

'^t  auvthinc  remains undecomposed  it  shouldbeseparatecl.  fused 
with  ,1  mtk  S.I  C(>,  dissolved  ami  ailded  to  the  oriRinnl  solution. 

t  F  1  on  u,,t  control  work  in  the  phmi  laborator.v  this  connec- 
tion'iw.  pert',;:,. s  be  ...elected;  tlu;  cU.u.e  j^-aponuiou  uev3r. 

I  '^l£^^':^;'^r^^^^  ^^itinSm  to  be  avoided,  and 
a  correct  result  obtaineU  for  iron. 


CaO. — To  the  combined  filtrate  from  the  AUOa  +  Fe,<J,, 
precipitate  a  few  drops  of  Nn40II  are  added,  and  the 
solution  brought  to  boiling.  To  the  boiling  solution  10  c.c. 
of  a  saturated  solution  of  ammonium  oxalate  is  added,  and 
the  boiling  continued  until  the  precipitated  CaCoOj  .assumes 
a  well-defined  granular  form.  It  is  allowed  to  stand  for 
20  minutes,  or  until  the  precipitate  has  settled,  and  then 
filtered.  The  precipitate  and  filter  are  placed  wet  in  a 
platinum  crucible,  and  the  paper  burned  off  over  a  small 
flame  of  a  Bunsen  burner.  It  is  then  ignited,  redissolved 
in  HCl,  and  the  solution  made  up  to  about  100  c.c.  with 
water.     .■Vmmonia  is  added  in  slight  excess,  and  the  liquid 

I  is  boiled.  The  small  amount  of  AUO3  which  is  separated 
is  filtered  out,  weighed,  and  the  amount  added  to  that 
found  in  the  first  determination,  when  great  accuracy  is 
desired.  The  lime  is  then  reprecipitated  by  ammonium 
oxalate,  allowed  to  stand  until  settled,  washed,*  weighed  as 
oxide  by  ignition  and  blasting  to  constant  weight,  or 
determined  with  standard  permanganate. f 

Mf/O. — The  combined  filtrates  from  the  calcium  pre- 
cipitates are  acidified  with  HCl,  .and  concentrated  on  the 
steam  bath  to  about  150  c.c.,  30  c.c.  of  a  saturated  solution 
of  Xa(NH,)HP04  .are  added,  and  the  solution  transferred 
to  a  beaker  and  boiled  for  several  minutes.  It  is  theu 
removed  from  the  flame  and  cooled  by  placing  the  beaker 
in  ice  water.  After  cooling,  NH4OH  is  added  drop  by 
drop  with  constant  stirring  until  the  crystalline  ammonium- 
magnesium  ortho-phosphate  begins  to  form,  and  then  in 
slight  excess,  the  stirring  being  continued  for  several  minutes. 
It  is  then  set  aside  for  several  hours  in  a  cool  atmosphere 
and  filtered.  The  precipitate  is  redissolved  in  hot  dilute 
HCl,  the  solution  made  up  to  about  100  c.c.,  2  c.e.  of  a 
saturated  solution  of  Na(NH4)HP()4  added,  and  ammonia 
dioj)  by  drop,  with  constant  stirring  until  the  precipitate  is 
again  formed  as  described.  It  is  then  allowed  to  stand  for 
about  two  hours,  when  it  is  filtered  on  paper  or  a  Gooeh 
crucible,  cooled  and  weighed  as  iIg„P;0;. 

K.,0  and  A^aM. — For  the  determination  of  the  alkalies, 
the  well-known  method  of  Prof  J.  Lawrence  Smith  is  I0 
he  followed,  either  with  or  without  the  addition  of  CaCO;, 
with  the  NH4CI. 

SOy — One  grm.  of  the  cement  is  dissolved  in  15  c.c.  of 
HCl,  filtered  and  the  residue  washed  thoroughly.^ 

The  solution  is  made  up  to  250  c.c.  ia  a  beaker  and 
boiled.  To  the  boiling  solution  10  c.c.  of  a  saturated 
solution  of  BaClo  is  added  slowly  drop  by  drop  from  a 
pipette  and  the  boiling  continued  until  the  precipitate  is 
well-formed.  It  is  then  set  aside  over  night,  filtered, 
ignited  and  weighed  as  BaS04. 

Total  Sulphur. — One  grm.  of  material  is  weighed  out  in 
a  large  platinum  crucible  aud  fused  with  Xa-iCOj  and  a 
little  KNOj  being  careful  to  avoid  contamimation  from 
sulphur  in  the  gases  from  the  source  of  heat.  The  melt 
is  treated  in  the  crucible  with  boihug  water  and  the  liquid 
poured  into  a  tall  narrow  beaker  and  more  hot  water  added 
until  the  mass  is  all  dissolved.  The  solution  is  then  filtered. 
The  filtrate  contained  in  a  No.  4  beaker  is  to  be  acidulated 

,    with  HCl  and  made  up  to  about  250  c.c.   with  distilled 

j    water,  boiled,  the  sulphur  precipitated  as  Ba.SOj  and  allowed 

I    to  stand  over-night. 

Loss  on  Ignition. — Half  a  grm.  of  the  cement  is  to  he 
weighed  out  in  a  platinum  crucible,  and  blasted  15  minutes, 

.  The  loss  by  weight,  which  is  checked  by  a  second  blasting 
of  5  minutes  is  the  loss  on  ignition. 

Kespectfully  submitted, 

CLllrORD    IllCH.VRPSON, 

For  the  Committee. 
I  RICINUS  OILCAKE. 

j  EY    DR.   OSKAR   NAGEL. 

KiciNUS  oilcake,  or  castor  pomace,  is  not  fit  for  feeding 
purposes,  as  it  contains  a  poisonous  albuminoid  (about 
1  per  cent.),   which   in  some  of  its  chemical  pi-opcrties   is 

•  The  volume  of  wash  water  should  not  be  too  large,  vule 
Hillebrand. 

t  The  accuracv  of  this  metiiod  admits  of  criticism,  but  it 
convenience  and  rapidity  demand  its  insercion. 

t  Evaporation  to  drjmess  is  unnecessary,  vide  Hillobi-and. 
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similar  to  fibrine.  Like  fibrinc,  this  body,  which  is  called 
I  Bicin  or  Riciain,  is  soluble  in  ;i  10  per  cent,  cold  solution  of 
sodium  chloride  in  water,  iind  is  precipitated  out  of  this 
solution  by  heating. 

On  these  observations  I  have  based  a  process  for  refining 
castor  pomace,  so  that  it  may  be  used  for  feeding  purposes, 
the  salt  used  being  always  recovered. 

In  carrying  out  this  purification  the  powdered  castor 
pomace  is  mixed  with  6-7  times  its  weight  of  10  per  cent, 
salt  solution  and  allowed  to  stand  for  0 — 8  hours,  during 
which  it  is  thoroughly  stirred.  Then  the  whole  mass  is 
filter-pressed,  and  washed  with  a  10  per  cent,  salt  solution 
until  a  sample  of  the  filtrate,  heated  in  a  test-tube,  shows  no 
precipitate.  The  cakes  are  removed  from  the  filter  press 
and  dried. 

The  filtrate,  containing  the  salt  solution  of  Ricin,  is  heated 
to  boiling,  to  precipitate  the  Hicin  and  filtered.  The  filtered 
salt  solution  can  now  be  used  again. 

It  is  an  interesting  physiological  fact,  that  Ricin,  which 
-shows  such  poisonous  effects  on  man,  has  no  etfect  on 
chickens,  for  some  were  fed  exclusively  on  castor  pomace  for 
eight  days  without  injury. 


Erratum. 


THE  IMPROVEMENT  OF  INSTRUCTION  IN 
TECHNICAL  CHEMISTRY. 

(This  Journal,  June  1901,  546—551.) 

This  paper  was  attributed  to  Mr.  Albert  Lachman  in 
error.  It  was  written  by  Dr.  Arthur  Lachman,  Dean  of 
the  College  of  Science  and  Engineering,  University  of 
Oregon,  Eugene,  Oregon,  U.S.A.,  to  whom  the  apologies  of 
the  .Societv  are  due  for  the  mistake. 


(I^bituarp, 


SIR  J.  HENRY  GILBERT,  F.R.S.,  LL.D.,  D.Sc,  &c. 

MEMBER    OF    THE    SOCIETY    OF    CDEMICAL    INDUSTRY. 

Sir  JoSErH  He:;ry  Gilbert,  the  eminent  agricultural 
cliemist,  who  for  over  fifty  years  collaborated  with  Sir 
John  Bennet  Lawes,  died  on  Monday,  Dec.  2.3,  at  his 
residence  at  Harpenden  at  the  age  of  eighty-four,  having 
survived  his  friend  and  collaborateur  about  sixteen 
months.  (See  this  Journal,  1900, 81 1.)  Hehadheeniu 
failing  health  for  some  time,  but  after  his  usual  autumn 
sojourn  in  Scotland  he  seemed  to  revive,  though  the  im- 
provement was  but  transitory.  The  deceased  gentleman 
was  sou  of  the  late  Rev.  Joseph  Gilbert,  of  Nottingham, 
and  was  born  at  Hull  on  August  1,  1817.  He  was 
educated  at  Glasgow  University,  but  before  proceeding 
there  met  with  a  gun  accident  which  for  a  time  much 
impaired  his  health,  and  also  deprived  him  of  the  sight 
of  one  of  his  eyes.  At  Glasgow  he  devoted  special 
attention  to  chemistry,  where  he  worked  in  the  laboratory 
of  the  late  Professor  Thomas  Thomson,  and  subsequently 
attended  classes  at  University  College,  Loudon,  under 
Graham.  He  also  spent  a  short  time  under  Liebig  at 
Giessen,  where  he  took  the  Ph.D.  degree  in  1840. 
Aftei-  completing  his  studies  at  University  College,  he 
devoted  some  time  to  the  chemistry  of  calico  printing, 
dyeing,  &c.,  in  the  neighbourhood  of  Manchester ;  and 
in  1841!  commenced  that  association  with  tiie  late  Sir 
John  Bennet  Lawes,  at  Rothamsted,  as  director  of  the 
laboratory  and  agricultural  experiments  there,  in  which 
he  afterwards  found  his  life's  work,  an  association  which 
continued  uninterruptedly  until  Sir  .lohu  Lawes's  death 
in  August,  1900.  He  was  elected  a  member  of  the 
Chemical  .Society  in  1841,  was  President  of  that  Society 
in  1882-3,  and  had  been  a  Fellow  of  the  Royal  Society 
since  1 860,  and  a  recipient,  with  the  late  Sir  J.  B.  Lawes,  of 
one  of  its  Royal  medals.  He  wa?  Sibthorpian  Professor 
of  Rural  Economy  in  Oxford  University  for  two  terms 
of  three  years  each,  from  1884  till  1890,  and  was  awarded 


the  Albert  medal  of  the  Society  of  Arts  in  1893,  in 
recognition  of  his  services  to  agriculture  at  Rothamsted. 
In  1880,  Dr.  Gilbert  became  President  of  the  Chemical 
section  of  the  British  Association  for  the  Advancement 
of  Science,  and  in  18S2,  and  again  in  1884,  visited 
North  America,  travelling  over  wide  areas  of  the 
United  States  and  Canada,  in  order  to  study  the  conditions 
of  agriculture  in  those  two  vast  regions.  Honours  had 
been  showered  very  liberally  upon  him,  and  most  of  the 
learned  societies  counted  him  among  their  members.  In 
1883,  Glasgow  L'niversity  conferred  upon  him  the  degree 
of  LL.l).  {honoris  caiixa),  as  did  the  sister  seat  of 
learning  in  the  East  of  Scotland  in  1890,  whilst  Oxford 
University  presented  him  with  its  M.A.  degree  in  1884, 
and  Cambridge  made  him  a  D.Sc.  ten  years  later.  He 
was  a  Fellow  of  the  Liunean  and  Royal  Meteorological 
Societies,  a  corresponding  member  of  the  Academy  of 
Sciences,  Institute  of  France,  of  the  Society  of  Agricul- 
turists of  France,  of  the  Society  for  I  he  Encouragement 
of  National  Industry  iu  Paris,  and  a  Chevalier  du  .Merite 
Agrieole  of  France.  In  conjunction  with  the  late  Sir 
John  Lawes  he  had  received  the  Gold  Medal  of  Merit 
for  Agriculture  from  Germany.  Sir  J.  Henry  Gilbert, 
who  was  knighted  in  1893,  was  twice  married,  first  iu 
1850  to  Eliza,  daughter  of  the  Rev.  George  Laurie,  who 
died  iu  IS 53,  and  secondly  in  1855  to  Maria,  only 
daughter  of  Mr.  Benjamin  Smith,  who  survives  him. 


WILLIAM   CROWDER. 

We  deeply  regret  to  have  to  record  the  death  of 
Mr.  William  Crowder,  who  passed  away  at  the  age  of 
73,  on  Dec.  29,  and  was  interred  on  Jan.  4  at  the 
Woking  Cemetery.  He  v.as  an  original  member  of  the 
Society  of  Cliemical  Industry,  and  devoted  much  time 
and  energy  to  the  London  Section,  his  tamiliar  figure 
being  rarely  absent  from  the  meetings  at  Burlington 
House. 

Born  .it  Hackney  on  Nov.  6,  1829,  he  attended  school 
successi\ely  at  Margate,  Great  Marlow,  and  Streatham. 
At  the  age  of  14  he  went  as  a  clerk  in  a  hat  factory, 
and  far  five  years  tried  in  various  situations  to  fit 
himself  for  commercial  life,  but  without  success.  Some 
chemical  experiments  having  interested  him  before  he 
left  school,  notwithstanding  long  hours  and  scanty 
pocket  money,  he  contrived  to  study  ehemistrj-  for  some- 
five  years.  At  19  he  was  out  of  employment,  but- 
resolved  to   earn   his  living  by  chemistry.     In  March, 

1848,  he  secured  a  post  as  laboratory  assistant  at  the 
Royal  Agricultural  College  at  Cirencester.     In  January, 

1849,  he  became  assistant  to  Dr.Thos.  Anderson,  Chemist 
to  the  Highland  and  Agricultural  Society  in  Edinburgh. 
Thence  he  went  to  Newcastle  in  a  similar  capacity,  made 
a  special  study  of  calico-printing,  and  lectured  on  the 
subject  before  the  Literary  and  Philosophical  Society. 
He  then  practised  as  a  consulting  and  analytical  chemist 
and  assayer  in  Newcastle  for  about  three  years. 
In  1858,  his  wife's  health  broke  down,  and  they  emi- 
grated to  Natal,  where  they  remained  for  12  years, 
during  which  time  Mr.  Crowder  tried  many  ways  of 
earning  his  living — a  chemist's  shop,  an  artificial  ice 
factory,  a  brewery,  tobacco  plantation,  salt-works,  beino- 
established  iu  succession,  with  poor  results.  In  1870,  he 
returned  to  Newcastle,  where  for  some  years  he  was 
associated  with  Mr.  Langdale.  In  1873,  however,  he 
entered  upon  what  proved  to  be  his  life-task  at  the 
Guano  Works  at  Tidal  Basin,  London,  now  known  as 
the  Auglo-Continental  Works.  Here  he  held  sway  for 
22j  years,  lioth  as  chemist  and  manager,  with  eminent 
success.  Our  Journal  (Vol.  X.,  1891)  bears  evidence  of 
the  mastery  he  had  acquired  of  the  manufacture  of 
sulphuric  acid. 

He  retired  in  1895,  building  a  laboratory  at  his  house 
iu  Hackney,  where  he  occupied  himself  mainly  with 
metallurgical  experiments.  His  failing  health  com. 
pelied  him  to  relinquish  work  two  years  ago. 
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I.-PLANT.  APPIEATUS.  AND  MACHINERT. 

ExGi.isH  Patknts. 

Incrustation  in  Steam  Gtneralors,  Water  Tanks,  and 
other  Water-containing  Vessels;  Manufacture  or  Pro- 
duction of  Material  suitable  for  lienwvinij  and  Preventini/ 

.     T.  Lowther,  iJobrik,  Russia.     Eng.  Pat.  21,07.'), 

Nov.  21,  1900. 
The  green  portions  and  roots  of  plants  belonging  to  the 
order  leguminosii>,  and  preferably  to  the  sub-order  papi- 
lionacese,  such  as  tares,  vetches,  lentils,  and  peas,  are 
heated  with  water  under  pressure  for  some  hours,  and  the 
solution  is  cleared  and  concentrated.  The  seeds  of  thr 
plants  are  comminuted,  and  treated,  with  agitation,  with 
warm  water,  and  the  concentrated  solution  is  added  to  that 
obtained  from  the  green  portions.  The  mixed  solution, 
concentrated  to  a  syrupy  liquid,  may  be  used  as  such,  or 
as  a  solid,  but  is  conveniently  incorporated  with  dried  peat 
or  the  like,  which  is  then  dried  and  powdered.  A  small 
proportion  of  a  suitable  alkali  or  alkaline  mixture  is  pre- 
ferably added  to  the  solution  obtained.  The  dried  extract 
obtained  may  be  added  to  the  feed  water  of  boilers,  and 
is  said  to  remove  scale. — E.  S. 

Drying  Moist  Material;  Apparatus  for   Bapidly  . 

E.  .Stauber,  Berlin.  Eng.  Pat.  16,071,  Aug.  9,  1901. 
Air  is  driven,  by  means  of  a  fan,  over  heated  pipes  into  a 
chamber  which  holds  the  material  to  be  dried  ;  outlet 
tubes  from  this  chamber  are  provided  with  nozzles,  which 
are  directed  into  a  series  of  pipes  along  which  cold  air 
is  driven  by  the  same  fan  ;  this  cold  air  rapidly  cools  the 
warm  saturated  air  from  the  chamber,  and  is  said  to 
condense  the  vapours. — J.  W.  H. 

French  Patent. 

Vacuum  Filter-Presses  icith  jRotan/  Drums ;  Continuous 
.     M.  Kaltenback.     Fr.  Pat.  311,399,  June  1, 1901. 

In  continuous  filter-presses  working  with  a  revolving  drum, 
inside  which  a  vacuum  is  made,  an  arrangement  for  regu- 
lating the  height  of  the  scraper-blade  which  detaches  the 
cake  from  the  drum,  is  so  made  that  its  distance  may 
be  varied  according  to  the  extent  of  the  immersion  of  the 
drum  in  the  liquid.  This  arrangement  consists  of  inclined 
guides  along  which  the  scraper  is  free  to  move.     In  this 


way  a  cake  of  any  desired  thickness  may  be  obtained,  and 
the  filter  may  be  applied  to  products  of  various  thicknesses 
by  varying  the  immersion  of  the  drum.  Another  claim 
provides  for  the  employment  of  perforated  metal  or  wire 
gauze  over  the  filtering  cloth,  for  the  protection  of  the 
fibres  of  the  cloth  from  the  direct  action  of  the  scraper- 
blade,  and  thus  preventing  the  clogging  of  the  cloth  with 
mud  and  preserving  its  filtering  capacity. — J.  F.  B. 

II.-FUEL.  QAS,  AND  LIGHT. 

Peat ;  Rapid  Technical  Anah/sis  of  Light  and  Dark . 

H.  Borntriiger. 

See  under  Will., page  75. 


Gas  i 


J.  f. 


Explosive  Mixtures  of .     H.  Bunte 

Gasbeleucht.  I'.iOl,  44,  [45],  835— S42. 

The  author  comments  on  results  of  experiments,  on  the 
explosibility  of  mixtures  of  such  gases  with  air,  made  in 
his  laboratory  by  Eitner,  Trautwein,  and  others.  The 
mixtures  can  be  exploded  onlj-  when  tlie  percentage  of 
combustible  gas  in  them  falls  between  certain  limits,  which 
vary  with  the  nature  of  the  gas,  and,  to  a  certain  extent, 
with  the  prevailing  condition,*,  such  as  the  shape  and  size 
of  the  coutaining  vessel  and  the  method  of  ignition.  The 
limits  for  the  different  gases  are  affected  chiefly  by  the 
proportion  of  oxygen  which  is  needed  for  the  complete 
combustion  of  each  gas,  that  is  to  say,  by  the  composition 
of  the  detonating  gas  ("  Knallgas  ")  corresponding  to  each 
combustible  gas.  The  following  table  shows  the  principal 
data  for  the  more  important  gases  under  fixed  experimental 
conditions,  i.e.,  when  fired  over  water  in  a  tube  19  mm. 
wide  by  electric  spark.  The  values  are  therefore  com- 
parable, but  do  uot  apply  to  the  gases  if  fired  under  other 
conditions. 

The  limits  are  extended  when  the  containing  vessel  is  of 
greater  width,  or  when  the  mixture  is  ignited  by  a  gas 
fiame,  especially  if  the  latter  is  applied  at  the  lower, 
instead  of  the  upper  end  of  the  containing  vessel.  The 
different  gases  are  not  affected  to  the  same  degree  by 
changes  in  temperature  and  pressure.  More  dilute  mixtures 
of  carbonic  oxide  can  be  exploded  if  under  higher  pressure 
than  the  normal,  and  Li  Chatelicr  and  Boudouard  have 
shown  that  a  mixture  containing  onlj'  7'4  per  cent,  of 
carbonic  oxide  is  explosive  at  a  temperature  of  600°  C. 
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Hence,  under  the  high  pressures  and  temperatures  which 
prevail  in  the  cylinders  of  gas  engiues,  blast-furnace  gas 
and  pnducer  gas,  containing  only  a  small  propo-ition  of 
carbonic  oxide,  can  be  exploded,  and  utUised  for  the 
production  of  motive  power. 


Description 
of  Gas. 

Esplosion  occurs  when 

the  percentage  of 

Combustible  Gas  in 

the  Mixture  with  Air 

falls  witliin  the 

liuiits — 

Percentages  of 

theoretical  Detonating 

Gas  in  the 

Explosive  Mixture 

.at  the— 

lower 
Limit. 

Upper 

Limit. 

Lower 

Limit. 

Upper 

Limit. 

Carbonic  oxide. . 

Hydrogen 

Water  gas 

Acetylene 

Illuminating  gas 
Etliyleuo 

lB-5 
915 

12  1 
3-35 
7-9 
1-1 
3 -95 

71-93 
66-1 
66 -75 
52-3 
19-1 

ii-i; 

1365 

12-S 

6-5 
1-9 

21-75 
1117 
18-80 
11-7-^ 
17-10 
16-10 
15-00 
lS-30 
19-25 
19-87 
21-60 

15-78 
21  16 
20-91 
1103 
31-15 
23-91 
21-17 

Methaue 

Ether 

Benzene 

Pentane 

6-1 
2-75 
2-65 
2-10 

?7-17 
22-61 
22-25 

22-17 

The  limits  between  which  a  mixture  is  explosive  may 
be  l>rought  closer,  and  ultimately  made  to  meet  (when 
the  mixture  ceases  to  be  explosive)  by  replacing  the 
■oxygen  of  the  air  present,  more  or  less  completely,  by 
carbon  dioxide.  Under  the  aforesaid  experimental  condi- 
tions, the  illuminating  gas  mixtures  become  non-explosive 
■when  7-5  per  cent,  of  carbon  dioxiile  is  present;  the  car- 
bonic oxide  mixtures  when  10 -5  per  cent,  is  present.  Hence, 
if,  before  admitting  gas  to  new-  plant  or  mains,  chimney 
gases  are  first  passed  in  until  the  greater  part  of  the  air 
is  expelled,  the  combustible  gas  may  then  be  admitted,  and 
no  explosive  mixture  will  be  produced. 

Ignition  will  not  extend  throughout  the  mass  of  an 
explosive  mixture,  if  the  velocity  with  which  the  mixture 
escapes  at  the  point  of  ignition,  exceed  the  rate  ?.t  which 
combustion  is  propagated  through  the  mixture  in  question. 
The  maximum  rate  of  propagation  of  combustion  occurs 
when  the  proportion  of  combustible  gas  present  in  the 
•mixtare  slightly  exceeds  the  proportion  in  the  tlieoretical 
detonating  gas  mixture,  atid  is  for  hydrogen  4-'2,  for  me- 
thane 0-6,  and  for  illuminating  gas  1-3  metres  per  second. 
But  this  maximum,  under  normal  conditions,  is  immensely 
exceeded  when  the  mixture  is  strongly  compressed  in  closed 
pipes,  &c. ;  for  under  such  conditions  a  rate  of  propagation 
of  2.800  metres  per  second  has  been  observed.  The 
mechanical  effects  of  such  .an  explosive  wave  are  most 
violent.  The  propagation  of  combustion  in  an  explosive 
mixture  is  prevented  by  cooling  the  gas  below  the  tempe- 
rature of  isnition.  This  may  be  done  simply  by  contract- 
insT  the  orifice  by  which  the  gaseous  mixture  communicates 
with  the  flame,  until  the  cooling  effect  of  the  walls  of  the 
orifice  extinguishes  the  fl.ame  before  it  traverses  the  orifice. 
Combustion  cannot  be  communicated  through  a  tube  2  mm. 
in  diameter,  even  to  the  most  inflammable  gaseous  mixture 

—J.  A.  B. 

ExGLISn   P.iTESTS. 

Catali/tlcal  lieaclions  ;   Treatment   of  Solid  Material  tvith 

Gfl.f,  especialtij  applicable  to .     P.  Xaef,  Xew  York. 

Eng.  Pats.  18,188  and  18,191,  Oct.  12,  1900. 

These  inventions  relate  to  Eng.  Pats.  20,659  and  20,660, 
1899  (see  this  .Journ.al,  1900,  1094 — 1095).  The  claims 
<one  specification  has  1.31  and  the  other  151)  refer  to 
successive  treatment  and  intermediate  adjustment  of  tem- 
perature, deposition  of  impurities,  the  drying  of  the  g.ases, 
purification  of  the  agent  by  treatment  with  acid,  alkali,  or 
both,  agitating  devices,  pattiuons,  &c. — J.  W.  H. 

Fuel ;     Treatment    of  ,    and     the    Recovery    of     By- 

Products.       P.   Naef,   Xew   York.      Eng.    Pat.    18,279 
Oct.  13,  1900. 

ScRPLus  volatile  matter  is  removed  from  bituminous  coal, 
prior  to  coking  or  consumption   in  furnaces,  by  passing  the 


coal  in  powder  through  a  cylinder,  in  which  it  is  exposed 
either  to  the  direct  action  of  heated  gas,  such  as  water-gat;. 
or  to  heated  surfaces,  whereby  part  of  the  volatile  matter 
of  the  coal  is  converted  into  gas  and  hydrocarbon  vapours. 
Oil  and  ammouia  are  recovered  from  the  gas  in  suitable 
washers.  The  coking  cylinder  may  be  inclined,  and  fed  and 
discharged  continuously  by  means  of  screw  conveyors. 
Many  inoditicatious  are  described,  and  71  claims  are  made. 

—J.  A.  li. 

Coke;  Manufacture  of .     A.  Custodis,  Diisseldorf, 

Germany.     Eng.  Pat.  21,641,  Xov.  29,  1900. 

Waste  materials  from  the  manufacture  of  iron,  such  as  the 
dust  de|iosited  by  blast-furnace  gases,  are  mixed  with  peat, 
lignite,  nr  other  carbonaceous  fuel,  and  the  mixture  is 
caiboni-icd  in  a  coke  oven.  The  iron  in  the  waste  materials 
is  stateil  to  melt  and  form  a  tine  skeleton  in  the  coke, 
rendering  it  porous  but  hard,  and  specially  suitable  for  use 
in  the  manufacture  of  iron. — J.  A.  B. 

Producer  Gases  ;   Treatment  of .     E.  J.  Duff  and  The 

United  Alkali  Company,  Ltd.,  both  of  Liverpool.     Eng. 
Pat.  100,  Jan.  I,  1901.' 

Ix  producer  plant  in  which  the  hot  g,as  is  passed  through 
cooling  pipes,  round  about  which  the  air  and  steam  for  the 
service  of  the  producer  are  passed,  the  temperature  of  the 
gas  is  not  reduced  below  about  300°  C,  at  which  it  enters 
the  ammonia-recovery  washers.  Much  water  is  con- 
sequently evaporated  in  the  lattei-.  The  patentees  surround 
a  number  of  the  cooling  pipes,  through  which  the  gas  last 
passes,  with  water,  which  reduces  its  temperature  to  about 
100°  C.  The  air  for  the  service  of  the  producer  passes  first 
over  the  water  about  the  posterior  cooling  pipes  and  then 
round  about  the  remaining  cooling  pipes,  which  are  not 
surroiuided  by  water,  and  are  at  a  higher  temperature. 
The  air  thereby  takes  up  steam  evaporated  from  the  cooling 
water,  and  the  steam  is  superheated  by  subsequent  contact 
with  the  hotter  cooling  pipes.  A  supply  of  steam  to  the 
producer  from  an  extraneous  source  is  thus  sived. 

—J.  A.  B. 

Slirrir.f/  or  Injecling   Fluid  into   Fuel  in  Gas  Producers 

or  i'tin  other  Solid  Material ;  Apparatus  for .     P 

Naef.  Xew  York.     Eng.  Pat.  23,044a,  Dec.  17,  1900. 

In  the  producer  containing  the  coke  or  other  material  are 
arranged  a  number  of  vertical  or  horizontal  rods  or  water- 
cooled  pipes,  provided  with  projecting  armn  or  spikes.  The 
continuatious  of  the  rods  or  pipes  outside  the  producer  are 
provideil  with  means  (such  as  bevel  wheels,  driving  chains, 
&.C.)  of  rotating  them  or  giving  them  a  reciprocating 
motion,  so  th.at  the  material  in  the  producer  maj- be  ciushed 
and  have  its  descent  facilitated.  The  arms  or  spikes  may 
also  be  hollow  ;  the  stirrers  then  serve  for  injecting  air, 
Eteain,  or  water  into  the  fuel  in  all  directions  and  throughout 
the  mass. — H.  B. 

Fuel;  Process  for  Increasing  the  Healinij  Value  of . 

L.  Stockmann,  Gottinge?.,  Germany.     Eng.  Pat.  20,001, 
Oct.  7,  1901. 

To  the  fuel  materials  there  is  added  about  an  equal  amotmt  of 
any  finely  comminuted  bodies  which  possess  a  greater  heat 
of  combustion  than  the  oiiginal  fuel.  For  example,  iishes, 
cinders,  or  slack  may  be  added  to  wood,  peat,  or  brown 
coal.— K.  S. 

Furnaces  for  Liquid  Hydrocarbons.  E.  J.  Cluhbe  and 
A.  W.  Southey,  London.  Eng.  Pat.  22,844,  Dec.  ]  4, 
1900. 

The  furnace  comprises  a  primary  vaporiser,  consisting  of  a 
spiral  steel  tube  communicating  with  the  supply  of  liquid 
hydrocaibon  ;  the  main  vaporiser,  consisting  of  a  loop  of 
steel  tube ;  a  vapour  nozzle  communicating  with  both 
vaporisurs  ;  a  Buusen  tube  into  which  the  nozzle  is  directed  ; 
and  a  refractory  mass  cousisting  of  spirals  of  nickel  steel 
tubes  with  small  blocks  of  refractory  material  packed 
loosely  round  them.  The  Bunsen  tube  is  devoid  of  baffles 
or  gauze  diaphragms.  The  loop  of  the  main  vaporiser 
extends  i-.ito  the  refractory  mass,  which  is  surrounded  by  a 
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casing  that  may  also  enclose  the  lioiler  tubes  or  otlicr 
surfaces  to  be  heated.  In  starting  the  furnace,  the  primary 
vaporiser  is  heated  by  any  convenient  means  and  the  fuel 
is  admitted  into  it.  The  jet  of  gas  issuinp  from  the  nozzle 
is  ipnited,  and  the  flame  plays  on  the  inside  of  the  Bunsen 
tube,  on  the  main  vaporiser,  and  on  the  refractory  mass. 
When  the  main  vaporiser  is  sufficiently  heated,  vapour 
issues  from  the  nozzle  at  such  a  high  velocity  as  to  carry 
the  flame  forwards  from  the  Bunsen  tube  into  the  refractory 
mass,  which  becomes  incandescent,  further  combustion 
taking  place  tlierein. — H.  B. 

Gas-producing  Plant.      T.  H.  Oswald,  London,  and  F.  E. 
Bowman,  Knutsford.     Eug.  Pat.  17,292,  .Aug.  29,  1901. 

The  gas  producer  is  in  direct  communication  with  a  gas 
engine,  the  motive  power  of  which  is  furnished  by  the  gas 
generated.  The  gas  is  drawn  from  the  generator  by  tlii 
engine.  The  producer  is  a  vertical  generator  having  at  the 
top  a  chamber,  above  which  is  an  annular  boiler.  In  the 
bottom  plate  of  the  latter  are  fitted  a  number  of  Field 
tubes,  which  are  supplied  with  water  from  the  boiler  and 
are  heated  by  the  gas  generated.  The  boiler  is  connected 
by  an  external  steam  pipe  with  the  bottom  of  the  generator. 
The  gas  given  off  passes  to  a  gas  scrubber,  and  thence 
through  an  expansion  chamber  to  the  engine. — R.  S. 

Acetylene   Gas  ;  Apparatus  for  tlie  Production   of . 

W.  H.  Dargue,   Newcastleon-Tyne.      Eng.  Pat.  15,lti8, 
Aug.  24,  1900. 

One  or  more  generating  chambers,  placed  in  the  lower  part 
of  the  tank  of  a  gasholder,  are  supplied  with  water  from  the 
tank  according  to  the  movements  of  the  gasholder,  which 
actuates  levers  attached  to  a  cap  on  the  supply  pipe. 

— XA.  B. 

Acetylene  Gas  for  Household  Lighting  Purposes;  Appa- 
ratus for    Generating    .     T.    Rauthmell,    Holme, 

Westmoreland.     Eng.  Pat.  21,511,  Nov.  28,  1900. 

Two  or  more  generators,  containing  carbide  disposed  on  a 
spiral  shell,  are  .'applied  with  water  through  taps  actuated 
by  the  rise  and  fall  of  a  gasholder  in  an  annular  tank.  The 
central  space  of  the  annular  tank  is  automatically  filled 
with  water  as  soon  as  tlie  gasholder  has  descended  to  a 
given  point,  and  the  gas  thus  expelled  from  the  central 
space  supplements  that  stored  in  the  gasholder  proper. 

—J.  A.  B. 

Acetylene  Apparatus.     J.  O.  O'Brien,  Manchester.     From 
M.  Wagner,  Paris.     Eng.  Pat.  17,97'i,  Sept.  9,  1901. 

Water  is  supplied  from  an  encompassing  reservoir, 
through  a  pointed  screw-valve  actuated  by  an  external 
milled  head,  to  carbide  arranged  on  trays  in  a  generating 
chamber.  The  water  has  to  pass  through  a  chamber 
beneath  the  carbide  and  up  small  central  grooves  to  the 
carbide  trays,  and  consequently  can  ouh'  reach  the  latter  in 
limited  quantities  at  a  time.  Over-produciion  of  gas  forces 
back  the  water  through  the  grooves  into  the  lower  chamber 
and  thence  into  the  reservoir.  A  safety  pipe  is  also  pro- 
vided. The  gas  evolved  passes  through  purifying  material 
in  a  central  pipe  to  a  cock  and  burner. — J.  A.  B. 

Acetylene  and  lihe  Gases;  Apparatus  for  the  Generation, 

Storage,  and  Purification  of .     V.  Powers  and  Thv 

Bevois  Patent  Lighting  Companj-,  Ltd.,  both  of  South- 
ampton.    Eng.  Pat.  19,857,  Oct.  4,  1901. 

One  or  more  generating  chambers,  arranged  in  a  tank,  arc- 
supplied  with  water  through  a  regulating  chamber,  in 
which  the  flow  of  water  is  controlled  by  the  pres.'ure 
thrown  by  the  gasholder  into  which  the  gas  evolved  j)asses. 
The  gasholder,  when  it  rises  to  a  given  point,  encounters  a 
weight,  which  increases  the  pressure  on  the  gas  and  thereby 
cuts  off  the  flow  of  water  from  the  regulating  chamber  to 
the  generatii!g  chamber.  The  generating  chamber  ccutains 
traj's  of  carbide,  sn])crposed  by  a  dummy  casing,  which 
reduces  the  air  space.  The  chamber  is  covered  by  a  bell, 
which  is  forced  up  by  the  expansion  which  occurs  whcu 
the  carbide  is  decomposed. — J.  A.  B. 


Burners  for  Liquid  Hydrocarbons  [^Incandescent  Oil 
Lamps'].  J.  D.  Gibbes,  Paris.  Eug.  Pat.  2937,  Feb. 
11,  1901. 

In  using  lamps  of  the  circular-wick  type,  in  which  the  (uiter 
wick  tube  completely  covers  the  wick  and  its  upper  edge, 
and  the  vapour-yielding  surface  is  regulated  by  a  tube 
sliding  inside  the  wick,  there  is  a  tendency  for  the  strong 
central  air  current  to  detach  the  flame  from  parts  of  the- 
inner  surface  of  the  w  ick.  To  overcome  this  tendency,  the 
sliding  tube  is  provided  at  its  upper  edge  with  an  inwardly 
projecting  flange,  or  is  otherwise  made  so  as  to  have  an 
internal  diameter  eonsiderablj'  less  than  that  of  the  wick, 
and  the  strong  air  current  therefore  flows  past  the  flame, 
which  burns  steadily  upon  the  exposed  wick  surface.  Ta 
facilitate  the  lighting  of  the  wick,  a  pinion  wheel,  engaging 
two  racks,  is  made,  when  revolved,  to  raise  the  flame- 
spreader  and  to  lower  the  sliding  lube  simultaneously,  thus 
exposing  a  considerable  portion  of  the  inner  surface  of  the 
wick.— H.  B. 

/ncandescent   Vapour  Burning  Lamp.     G.  Galkiu,  St. 
Petersburg.     Eng.  Pat.  8259,  April  22,  1901. 

This  relates  to  a  lamp  in  which  the  pressure  generated 
within  a  closed  vessel  of  air,  situated  in  the  path  of  the  hot 
waste  gases,  is  caused  to  force  up  to  the  vaporiser  the  oil 
which  is  contained  in  au  annular  reservoir  arranged  upon 
the  lamp  above  the  level  of  the  incandescent  buruer.  The 
vapori.ser  consists  of  a  tube,  slightly  inclined  fiom  the 
vertical,  which  pas.sea  down  within  a  central  channel  formed 
in  the  closed  cyliudrical  air  vessel,  the  upper  end  of  the 
tube  being  connected  to  a  pipe  leading  up  from  the  oil 
reservoir,  and  the  lower  end  projecting  sidewards,  outside 
the  casing  of  the  lamp,  to  a  valve  and  jet,  w  hich  deliver  the 
va]iour  downwards  into  the  mixing  tube  of  the  burner 
below.  Attached  to  the  lower  end  of  the  vaporising  tube 
is  a  perforated  metal  plate,  which  projects  horizontally  a 
short  distance  above  the  top  of  the  mantle.  By  supplying 
the  oil  first  to  the  upper,  cool  end  of  the  vaporising  tube,  so 
that  it  gradually  attains  the  maximum  temperature  of  the 
vaporiser,  it  is  claimed  that  the  deposition  of  carbon  is 
reduced  to  a  minimum. — H.  B. 

Incandescent  Gas  Burners.     C.  Killing,  DiisseMorf.     Eng. 
Pat.  21,534,  Oct.  26,  1901. 

TnE  mouth  of  the  buruer,  instead  of  having  the  usual 
approximately  horizontal  disc  of  wire  gauze,  is  provided 
concentrically  with  a  gauze  cylinder,  which  projects  a  short 
di^tanco  above  the  burner  rim,  and  is  closed  at  the  top  by 
an  imperforate  conical  cover  or  flame-spreader.  Thus 
the  mixture  of  gas  and  air  is  made  to  issue  through  the 
gauze  in  a  lateral  direction.  To  keep  the  mantle  in  the 
correct  position  relatively  to  the  flame,  the  burner  rim  is 
provided  with  a  flange  or  projections,  or  the  burner  top 
may  be  widened. — H.  B. 

Electrical  Glow  Lamps;  Manufacture  and  Repair  of . 

F.  Blau,  A.  Scharf,    I.   Liiti",  S.    Loll,   and    li.    Latzko, 
Vienna.     Eng.  Pat.  22,662,  Dec.  12,  1900. 

Glow  lamps  gradually  deteriorate  through  loss  of  earbou 
from  the  filament.  The  object  of  this  invention  is  to  cause 
the  precipitation  of  fresh  carbon  upon  the  filament,  while 
the  lauip  is  burning,  in  such  quantity  that  the  normal  loss 
is  aiijtroximately  couipeusated.  In  making  the  lamp  there 
is  introduced  into  the  bulb  a  volatile  carbon  compound  of 
very  low  vapour  tension,  such  as  anthracene,  or  a  compound 
which  is  decomposed  by  heat,  evolving  a  gas  containing 
carbon,  .such  as  paracyanogeu.  In  either  case  the  hot 
lilament  takes  up  carbon  from  the  gaseous  substance. 
Absorbing  materials,  such  as  palladium  or  silver,  may  be 
also  iLtroduced,  for  absorbing  such  detrimental  by-products 
as  hydrogen  or  chlorine.  It  is  sometimes  prefer.ible  to 
arrange  that  at  the  ordinary  working  tem])erature  of  the 
himp,  the  amount  of  gaseous  carbon  compouiul  produced  is 
(  not  sutbcieut  to  compensate  for  the  loss  of  carbon  from  the 
I  filament,  and  such  lamps  are  now  aud  then  burned  tem- 
porarily in  a  heated  chamber  so  as  to  quickly  lestore  the 
proper  amount  of  carbon  to  the  filament. — IL  B. 
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Carbohydrates ;   Thermal  Effects  in  the  Biiilding  up  and 
Breaking  down  of .     D.  Molir. 

Sec  under  XXIV.,  page  77. 

III.-DESTRUCTIVE  DISTILLATION. 
TAR  PRODUCTS,  PETROLEUM. 

Oih  obtained  by  Destructive  Distillation  of  Animal 
Matters.  S.  J.'  Levites.  Chom.-Zeit.  1901,  25,  [92], 
Rep.  336. 
An  investigation  of  some  oils  produced  from  animal  matter 
showed  that  they  contained  the  nitiiles  of  palmitic  and 
stearic  acids  (;iO  and  10—15  per  cent,  respectively).  Their 
specific  gravities  were  0-96— 0- 98,  and  the  greater  part  of 
each  distilled  over  above  180°  C.  Such  liquids  are  used 
chiefly  for  medicinal  purposes,  but  they  are  sometimes 
employed  for  "  methylating  "  alcohol.  Kor  this  purpose, 
they  should  be  redistilled,  and  the  fraction  distilling  at 
200'— 2.50"  C.  collected.  Oils  obtained  from  leather  clip- 
pings, hoofs,  &c.,  are  not  so  well  suited  for  this  purpose  as 
that  from  bones,  but  the  yield  from  the  latter  is  smaller. 

— E.  H.  T. 

Phenols ;    Use  of  Formaldehyde  as  a   Reagent  for . 

Eudemann. 
See  under  XXIII.,  page  74. 

Ferrocyanide from  Gas  Liquor;  Formation  of . 

E.  Donath. 
See  under  YIL,  page  51. 

English  Patent. 
A  romatic  Hydrocarbons  and  their  Derivatives  ;  Impts.  m 

the    Oxidation    of  .     B.    Willcox,  London.     From 

The  Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen-on- 
Khine,  Germany.  Eng.  Pat.  22,887,  Dec.  14,  1900. 
The  invention  consists  of  a  process  for  the  oxidation  of 
toluene,  xyleue,  nitrotoluene,  and  the  like,  and  conversion 
into  the  corresponding  aldehydes  by  the  use  of  oxides  of 
nickel  and  cobalt  (with  or  without  the  addition  of  a  salt  of 
nickel  or  of  cobalt).  The  lower  oxide  of  nickel  resulting 
from  the  reaction  can  readily  be  reconverted  into  the  higher 
oxide  and  used  again.  The  following  is  an  example  of  the 
method  of  procedure.  300  parts  of  toluene  are  mixed  with 
150  parts  of  nickel  oxide,  the  mixture  heated  on  a  boiling 
water  bath  for  about  five  or  six  hours,  filtered,  to  collect  the 
nickel  compound  resulting,  and  the  benzaldehyde  separated 
from  the  excess  of  toluene  by  shaking  with  aqueous 
bisulphite  solution.  The  benzaldehyde  is  obtained  from  its 
bisulphite  compound  in  the  usual  way. — F.  X. 

lY.-COLOURING  MATTERS  AND 
DYESTUFFS. 

Fluorindines  ;  iVew  Synthesis  of .     K.    IS'ietzki  and 

J.  SlaboszeiTicz.     Ber.  34,  [15],  3727—3732. 

The  fluorindines  have  been  obtained  only  by  reactions 
carried  out  at  high  temperatures,  and  hence  the  consti- 
tutional formula:  set  up  by  0.  Fischer  and  llepp  for 
this  class  of  dyestuffs  have  hitherto  been  to  some  extent 
hypothetical.  Tue  authors  have  succeeded  in  preparing 
phenofluorindine  (homofluoriudine),  the  simplest  representa- 
tive, and  tolufluorindine,  its  nearest  homologue,  by  a  smooth 
reaction,  and  have  thereby  confirmed  the  views  of  Fischer 
and  Hepp. 

Symmetrical  dinitrodichlorohenzene  was  condensed  with 
two  molecules  of  o-phen^'lenediamine,  by  suspending  the 
two  substances  in  amyl  alcohol  and  boiling  for  eight  hours 
(at  120° — 12.5^  C.)  in  the  presence  of  a  concentrated 
aqueous  solution  of  the  calculated  quantity  of  sodiimi 
acetate. 

Diaminodiphenijl-dinitro-metaphenylenediamine — 

/\_-NH— /\— NH— /\ 


.    ^NH„    NO.^  .SOj    NHj' 


is  obtained  in  jellow,  shining  needles,  melting  at  253°  C, 
which  dissolve  with  difficulty  in  glacial  acetic  acid  and  in 
xylene,  and  scarcely  at  all  in  alcohol  and  in  benzene. 

If  dinitrodichlorohenzene  and  orthophenylenediamine  are 
boiled  i;i  ethyl  alcoholic  solution  (under  reflux-condenser) 
in  the  jireseuce  of  anhydrous  sodium  acetate,  the  primary 
reaction  product  aminodinilrochlorodiphenylamine  — 


/\ 


—  XH  — 


/\ 


CI 


I       .XH;      XO.;'      J  NO. 

is  formed  ahno.st  exclusively.  This  body  melts  at  232'",  and 
forms  orange-yellow  crj'stals,  which  are  sjiaringly  soluble 
in  alcohol.  It  is  converted  into  dianiinodiphenyl-dinitro- 
meUi-phenylene  diamine,  when  the  intimate  mixture  with  the 
calculated  amount  of  ortho-phenylene  diamine  and  aahydruus 
sodium  acetate  (and  a  little  alcohol)  is  heated  to  130° — 
140°  C.  iu  a  sealed  tube. 

By  the  reduction  of  diaminodiphenyl-dinitro-metaphenyl- 
enediamiiie.  Diaminodiphenyt-tetraniinobenzenc  is  obtained. 
This  base  shows  a  great  tendency  to  oxidise :  but  the 
hydrochloride  and  the  double  salt  with  zinc  chloride  were 
prepared  pure.  By  gently  o.xidising  the  hydrochloride,  one 
molecule  of  ammouia  is  split  off,  and  aminophenyl-diamino- 
phenazine.  is  formed.  This  substance  which  is  probably 
represented  by  the  following  formula  : — ■ 


/X 


XH. 


/\. 


-XH- 


./\ 


l^/..XH.>^/NH, 


XH., 


\/ 


is  obtained  as  a  brown  crystalline  powder.  It  loses  a  second 
molecule  of  ammonia  when  boiled  with  dilute  hydrochloric 
acid,  and  is  converted  into  the  hydrochloride  of  phenojhtor- 
indine — 

,^\— X=/'^-NH-/\ 


\/" 


-XH- 


■\/ 


=X- 


which  separates  in  fine  green  shimmering  needles.  The 
same  result  is  obtained  in  one  operation,  if  diaminodiphenyi- 
tetraminobenzene  be  boiled  with  dilute  hydrochloric  acid  in 
the  presence  of  air. 

Dimcthylfliiorinrline  (tolufluorindine')  was  prepared  in  a 
similar  manner  by  condensing  dinitrochlorobenzene  with 
orthotolu\lenediamiue  (XH»  :  XH;  :  CII5,  1:2:4)  and 
oxidising  the  reaction  product. 

Tolufluorindine  is  very  like  its  lower  homologue;  it  is 
sparingly  soluble  in  most  solvents,  but  yet  more  readily  than 
the  latter.  The  blue  solution  of  the  salts  shows  a  more 
violet  fluorescence,  while  the  base  itself  dissolves  with  a 
colour  whii'h  is  almost  that  of  eosine  red — H.  L. 

a-Elhylluteolin.     v.  Kostanecki  and  A.  Itozycki. 
Ber.  34,  [15],  3719—3721. 

KoSTANiJciii  and  Lloyd  (Ber.  34,  2492)  have  recently 
shown  that  if  2.4-diethoxybeuzoylacetone  (Bloch  and 
Kostanecki,  Ber.  33,  4"1)  1)^  boiled  with  methyl  iodide  and 
caustic  potash  in  alcoholic  solution,  one  hydrogen  atom  of 
the  methylene  group  between  the  two  carhonyls  is  replaced 
by  a  methyl  group — 

C6H:,(OC.jH,02COCH2COCH3[OaH; :  OC2H5 : 

COCH.COCHj,  2:4  :  1]-^ 

C6H3(OaH5);.  CO .  CH(CH3)  .COCH, 

Since   this  diketone  was   converted   into  o-hydroxy  aj8- 
i   dimethyl-chromone — 

!  o 


OH 


I 


CO 


iC.CH., 
C.CH, 
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on  boiling  with  lijdriodio  acid,  a  method,  probably  of  i 
general  application,  v/as  hereby  found  for  the  preparation  of  | 
o-alkylchromoues. 

By"  treating  2.4.6.3'-totramethoxy-4'-ethoxybeD/oyI- 
aceiophenone  with  ethyl  iodide  and  potash,  the  authoi-s 
have  prepared  the  corresponding  2.4.6.3'-tetramethoxy- 
4'-cthoxyheuzoyl-ethylacetopheaone.  This  substance  is 
couTerted  into  a-ethylluteolin  on  boiling  with  concentrated 
hydriodic  acid,  and  therefore  the  reaction  is  also  applicable 
to  the  preparation  of  a-a!kylflavones. 
2  . 4  .  C .  .3'-  Tctramelhvxij-V-ethoxybenzoyl-ethylacelophenone 

2.4.fi  /(3)OCH3 

(CH3O)AH.2(l)CU.CH(C„H5)-C0Cl).C6H3/ 

(4)OC2H5 

cry.stallises  from  alcohol  in  white  leaflets,  melting  at  132° — 
133^  C.     The   alcoholic  solution   gives  no  coloration  wiih 
ferric  chloride. 
a-Ethyllnteolin — 

■  <^  3   4 

"    "V  C-C2H5 

CO 

prepared  from  the  above  diketone,  crystallises  from  very 
dilute  alcohol  in  faintly  yellow  needles  melting  at  28C°— 
287'  C. 

The  subslancc  dissolves  readily  in  alkalis  with  a  yellow 
colour.  A  yellow  coloration  is  produced  on  moistening  the 
crystals  with  concentrated  sulphuric  acid.  The  substance 
isa  mordant  dyestuff.  Upon  an  alumina  mordant  a  yellow 
shade  is  produced,  which  is  very  weak  when  compared  to 
produced  by  luteolin. — H.  L. 

3.3'.  4'-  Trihydro.viiflavone.     v.  Kostanecki  and  A.  R6zy cki. 

Ber.  34,  [15],  3721—3727. 
The  authors  have  succeeded  in  the  synthesis  of  3.3'. 4'- 
trihydroxyflavone,  which  was  of  particular  interest  for  the 
systematic  development  of  the  tlavone  group.  For  3.3'.4'- 
trihydroxyflavoiie  bears  lo  fiselin  (3.3'.4'-trihydroxy- 
flavonol)  the  relation  that  chrysin  (1  .."i-dihydroxyflavone) 
hears  to  galangin  (1 .3  -  dihj-droxyflavanol)  ;  luteoliu 
C  i  .3.3'.4'-tetrahydroxyflavone)  to  quercetin  (1.3.3'.4'- 
tetrahydroxyflavonol)  ;  and  apigeuin  (1 .3.4'-trihydroxy- 
flavone  to  campherol  (1 .3.4'-tritiydroxyflavonol). 

Campherol,  C,5H,„0|;,  was  obtained  (Gordin,  Inaug. 
Dissertation,  Berne,  1897)  by  treating  campherid  (Ber.  32, 
318)  with  strong  hydriodic  acid.  It  crystallises  from 
alcohol  in  faintly  yellow  voluminous  needles,  which  contain 
one  molecule  of  water  of  crystallisation.  The  melting 
point  is  271°.  The  solution  in  vitriol  is  coloured  yellow, 
and  fluoresces  on  standing. 

2.4.  i'-trietkoj-ij-i'-metho.rijhenzoyl-acetophenone — 

,  (2)0CjHs 
C.,H,0(4).C,ll3<  /(3')OCH3 

^(OCGCHo.COCO.CoHj/ 

\  (4')OC„ll5 

was  prepared  by  melthig  resacetophenone  -  diethylether 
<4  grms.)  with  the  ethyl  ester  of  ethylvanilliuic  acid  (4-.") 
grms.)  in  the  presence  of  metallic  sodium  (U-5  grm.).  It 
crystallises  from  a'cohol  in  long  needles  melting  at  134'— 
135°  G.  The  alcoholic  solution  gives  a  green  coloration 
with  ferric  chloride. 

3  .3' .4'-trihi/dro.r;/flai-onc — 

O  OH 

I     J I  ClI 


on 


CO 

is  obtained  from  the  above  diketone  by  boiling  the  hitler 
with  concentrated  hydriodic  acid.  The  substance  crystal- 
lises from  very  dilute  alcohol  in  faintly  yellow  needles, 
containing  water  of  crystallisation,  which  melt  at  320" — 
327°  C.  It  is  readily  soluble  in  caustic  soda.  The  alco- 
holic solution  gives  a  greeu  coloration  with  ferric  chloride. 


The  vitriol  solution  (greenish-yellow)  has  a  not  very  strong 
green  fluoresceuce.  Cloth  prepared  with  an  alumina  mordant 
is  dyed  a  pale  yellow. 

Action  of  Elhylbenzoate  on  Resacelophenone  Uiethylelher. 
— The  ethyl  ester  of  benzoic  acid  can  be  coupled  with 
resacetophenoue  diethylether  to  a  diketone,  precisely  as  the 
ethyl  ester  of  ethyl-vanillinic  acid.  '2.i-lJicthoxybenzoyl- 
acetophenone — 

C2n.^O(4)CoH3(2)OC2H5(CO .  CHo .  COC0H3). 

crystalHses  in  yellowish  needles,  melting  at  120° — 121°.  A 
red  coloration  is  produced  on  adding  ferric  chloride  to  the 
alcoholic  solution. 

On  boiling  this  substance  with  concentrated  hydriodic 
acid,  it  is  converted  into  3-ethoxyflavone  (Krailewicz  and 
Kostanecki,  Ber.  31,  696).— H.  L. 

Diuzo-amines  and   Amino-azo    Compounds;    Inflttence  of 

Substitution  on  the  Formation  of  .      G.  T.  Morgan. 

Proc.  Chcm.  Soc.  17,  [243],  236—238. 

The  disubstituted  derivatives  of  m-phenylenediaminc  having 
one  free  para-ortho-positiou  with  reference  to  the  auiino- 
radicles  iuterrict  readily  with  diazoniura  salts,  giving  rise 
to  amino-azo  compounds  in  almost  theoretical  quantities. 
The  diamines  of  the  general  formula — 


NH, 


/  X112 


having  suhstitueuts  in  both  the  paraortho-positions,  do  not 
easily  condense  with  diazonium  salts,  and  the  yield  of  amino- 
azo  compound  is  very  poor. 

The  bases  of  both  series,  however,  combine  with  primulin 
diazotised  on  the  cotton  6bre,  the  diamines  of  the  first 
series  give  rise  to  reddish-brown  azo  conipouuds,  whilst 
these  of  the  second  series  furnish  dyestuffs  having  a  brown- 
ish-yellow tint. 

Although  the  interaction  of  5-naphthylamine  and  a 
diazonium  salt  leads  to  the  direct  formation  of  an  o-amino- 
azo  derivative  containing  the  diazo  residue  K.Nn—  in  the 
aposition  contiguous  to  the  amino  group,  yet  1-chloro- 
2-Daphthylamine,  under  similar  conditions,  yields  stable 
diazo-amines  of  the  type — 

CI 

/\/^,— NH.N..U 


In  this  compound,  the  azo  group  has  no  tendency  to  shift 
into  the  aromatic  nucleus,  this  transference  being  apparently 
prevented  by  the  presence  of  the  chlorine  atom  in  the 
adjacent  ortho  pDsitisn. 

The  following  acyl  derivatives  were  prepared  in  charac- 
terising certain  of  the  diamines  employed  in  this  investiga- 
tion. Diformyl-i  :  6-diamiiio-l  :  S-.ryleiw,  needles,  m.  pt. 
182° — 183°,  the  corresponding  diacetyl  and  dibenzoyl 
derivatives,  m.  pts,  respectively  at  above  261)°  and  253°; 
diformyl-2:4-diamijw-\:3-xy/ene,  m.  pt.  219°— 220°,  the 
diacetyl  derivative,  m.  pt.  above  260°,  and  the  dibenzoyl 
derivative,  m.  pt.  232°;  diformyl-b-chloro-'Z  :  l-tolylcnedia- 
miney  silky  needles,  m.pt.  166°,  the  6eHco_y/ <Ierivative,  m.  pt. 
205°. 

///.   Pyrazolone-Z-Acctic  Acid.      A.  HulVerath.     J.  prakt. 

Chem.  1901,  64,  [19],  334. 

See  under  \K ., page  CG. 

Knglish  Pate.nts. 

PItenyli/lycinc-ocarbo.rylic  Acid;    M(in'(fiicture    of  . 

[/«(/«/o.]  O.  Imray,  London.  From  The  Farbwerke 
vornials  Meister,  Lucius  und  liriining,  Hocchst  a/Main, 
Germany.     Eng.  Pat.  22,758,  Dec.  13,  1900. 

The  mauufadure  is  claimed  of  ]ihcnylglycine-o-carhoxylic 
acid  by  a  process  whiclrconsists  in  heating  a  dry  mixture  of 
the  alkali  (or  alkaline  eartli)  salts  of  o-chlorobenzoic  acid 
and  glycocoil, — A.  C.  W. 
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Blue  Grey  Dyesluff  for    Cotton;  Manufacture   of  . 

O.  Imray.  From  The  FaibwerUe  vormals  Meister, 
Lucius  uiul  Briiuing,  Hoeclist  a/Muiu,  Germany.  Eng. 
Pat.  392,  Jan.  7,  1901. 

liv  the  action  of  sulphides  of  alkali  metals  ou  such  com- 
pounds as  are  formed  by  introducing  hydrogen  sulphide 
into  the  heated  solution  of  I  ..5-dinitronaphthalene  in  con- 
centrated sulphuric  acid.  blue-Wack  cotton  dyestuffs  may  be 
obtained.  Instead  of  introducing  hydrogen  sulphide  into 
ilie  solution,  the  hydrogen  sulphide  may  be  developed  in 
the  solution  itself  by  the  introduction  of  a  metallic  sulphide. 
The  ccunpouuds  obtained  vary  according  to  the  eonoeutrati(m 
of  the  sulphuric  acid  employed.  The  process  m;ty  be  carried 
out  with  or  without  addition  of  zinc  chloride,  without  any 
essential  difference  being  noticeable  in  the  properties  of  the 
dyestuffs  formed. — F.  N. 

Dyestujf   [Dlae,    Grc:/'\    from     1.5  -  Dinilronaphthalenc  ; 

Manufacture  of  a .     O.  Imray,  London.     From  The 

Farbwerke  Meister,  Lucius  und  Briining,  Hoechst  a/, Main, 
Germany.    Eng.  Pat.  751,  Jan.  11,  1901. 

Kr  reacting  with  sulphuretted  hydrogen  on  1  •4'-dinitro- 
naphthalene  dissolved  in  chlorosulphonic  acid,  a  product  is 
obtained,  which  dyes  blue  shades  from  an  acid  bath.  On 
subsequent  treatment  with  chromates,  the  shade  becomes 
grey.— T.  A.  L. 

Colouring  Matters,  and  of  Intermediate  Products  for  use 

therein ;    Manufacture    and  Production    of  New  . 

H.  H.  Lake,  London.  From  K.  Oehler,  Offcnbach-on- 
Main,  Germauy.     Eng.  Pat.  22,397,  Dee.  S,  1900. 

The  intermediate  compounds  are  triazoles  obtained  by  the 
aetiou  of  oxidising  agents  on  the  sulphonated  azo  dyestuffs 
from  flnaphthylamine  or  its  derivatives  and  diazo  com- 
pounds. The  triazoles  may  be  further  sulphonated,  and 
these  ju-oilucts  when  fused  with  caustic  alkalis  yield  hydroxy- 
triazoles  which  combine  with  diazo  and  tetrazo  compounds 
to  form  azo  dyestuffs.  The  fastness  to  washing  and  light 
of  fabrics  dyed  with  these  products  is  increased  by  treating 
them  with  metallic  salts.  For  example,  the  triazoletri- 
.j  sulpbonic  acid  of  the  dyestuff,  sulpbanilic  acid-azo-amino- 
R-salt  is  fused  with  three  times  its  weight  of  caustic  soda- 
lye  for  five  hours  at  220"— 240'  C.  The  melt  after  dis- 
solving in  water  is  acidified  with  hydrochloric  acid  when 
dihydroxytriazole  sulphonic  acid  separates  directly  or  after 
adding  salt.  In  order  to  obtain  a  dyestuff  from  it,  the 
tetrazo  compound,  from  18  "4  kilos,  of  benzidine  is  added  to 
a  strongly  alkaline  solution  of  38  kilos,  of  the  acid.  The 
intermediate  compound  forms  at  once,  and  is  then  treated 
with  a  solution  of  25  kilos,  of  the  sodinmsaltof  1.4-naphthol 
sulphonic  acid.  After  12  hours  the  whole  is  warmed  to 
90°  C,  and  t^e  dyestuff  salted  out.  It  gives  dark  violet 
shades  on  unmordanted  cotton. — T.  A.  L. 

Colouring  Matters  on  the  Fibre;  Manufacture  and   Pro- 
duction of ,  and  of  Products  for  Use  therein.     J.  Y. 

Johnson.  From  The  Badische  Anilin  und  Soda  Fabri7, 
Ludwigshafen-ou- Rhine,  Germany.  Eng.  Pat.  178k, 
Jan.  25,  1901. 

The  patentees  produce  reddish-yellow  to  orange  colouring 
matters  on  the  fibre  by  combining  Primuline  (sulphonic 
acid)  which  has  been  diazotised  ou  the  fibre  with  phenyl- 
pyrazolone-carboxylic  acid,  the  so-called  tartrazinogen 
(which  can  be  obtained  by  saponifying  the  condensation 
product  of  phenyl-hydrazine  and  oxalyl  acetic  ester :  (see 
W.  Wislicenus,  Annalen,  246,  321)  or  with  homologous 
and  analogous  derivatives  of  tartrazinogen,  which  can  be 
obtained  by  condensing  ortho-  or  para-tolyl  hydrazine,  a- 
or  ;3-naphthylhydrazine,  or  para-nitro-pheuylhydrazine 
with  oxalyl  acetic  ester  and  subsequent  saponification  of 
the  c:>ndensation  products  obtained. — F.  N. 

Blue  to  Green  Acid  Anthracene  Dyestuffs;  Production  of 

.       B.    Willcox,    Londo:;.       From    The    Badische 

Anilin  und  Soda  Fabrik.  Eng.  Pat.  20,718,  Nov.  16, 
1900.     2nd  Edit. 

Methtla^-thraqvi.vone  melting  at  179'  C.  is  converted 
into  a  nitro-derivative,  'which  is  then  rediiced,  preferably 


by  sodium  sulphide,  to  the  corresponding  amine,  or  else 
converted  into  an  alphylamiuo  derivative,  by  heating  with 
aromatic  amines.  These  amities,  or  alphylamines,  uasul- 
phouated  or  after  sulphonation,  arc  acted  on  by  halogens 
and  the  halogen  products  are  finally  condensed  with 
aromatic  amines  The  products  give  fa«t  blue  to  green 
shadi.'s  im  wool  from  an  acid  bath,  and  differ  from  products 
obtained  in  a  like  mannin-  from  anthraqninone  itself.  Thus 
the  dyestuff  formed  from  uitroiuethylanthraquinone  by 
reduelion,  bromination,  heating  with  p-toluidine  and  subse- 
quent siiii>honatiou  gives  redder  shades  of  blue  than  thtit 
obtained  from  the  unmethylated  product.— T.  A.  L. 

Colouring  Matters  [Blacfi,  Blue']  therefrom;    The   Manu- 
facture and  Production  of  New  Products  for  Use  in  the 

Manufacture  of  Colouring    Matters    and   of  .     B. 

Willeox,  London.  From  The  Badische  Anilin  und  Soda 
I''abrik,  Ludwigshafcn,  Germany.  Eng.  Pat.  22.989 
Dec.  l.'),  1900. 

The  starting  point  for  these  products  is  1. 3.4.6. dinitro- 
diehloidbeiizene  which  is  condensed  with  an  equimolecular 
proportion  cf  p-arainophcnol  in  presence  of  sodium  acet.ate, 
yielding  diuitrocbloro-/<-hydroxydipbenylamine.  This  pro- 
duct, by  the  action  of  a  hydrosulphide  or  of  a  salt  of 
xanthie  acid  is  converted  into  a  thicphenol  or  xanthic  acid 
derivative,  which,  on  fusing  with  sulphur  and  an  alkaline 
sulphide  yields  dyestuffs  giving  greenish-black  shades  on 
cotton.  'J'hese,  on  steaming  in  presence  of  oxygen  or  by 
treatment  with  alkaline  oxidising  agent.",  give  indigo-blue 
shades.  The  thiophenol  derivative  can  also  be  obtained  by 
reacting  with  potassium  thiocyanide  on  1 .3.4.6-dinitro. 
chlorobenzene,  forming  dinitrodisulphocjanbenzene,  which, 
on  treatment  with  /i-aminophenol  yields  o-p-dinitro-m-sul- 
phoeyan-/)-hydroxj'-diphenylamine.  This  product  is  then 
treated  with  potassium  hydrosulphide  in  alcoholic  solution. 
It  is  unneces.^ary  to  isolate  the  thiophenol  product,  as  the 
dyestuffs  can  be  obtained  directly  by  treating  dinitro-chloro- 
;)-hvdroxvdipheiiylamine  with  sulphur  and  sodium  sulphide. 

— t.  a.  l. 

Thiazine  Dyestuffs  and  Intermediate  Products;  Prepara- 
tion of .     F.  Kehrmann,  Geneva.     Eng.  Pat.  23,902, 

Dec.  31,  1900. 

The  starting  point  for  these  derivatives  is  thiodiphenyl- 
amine  which  by  the  action  of  oxidising  agents  is  converted 
into  a  salt  of  phenazthionium.  This  on  oxidation  with  one 
or  two  miilccnlar  proportions  of  an  aromatic  amine  yields 
dyestuffs  of  the  thiazine  series.  It  is  nit  necessary  to 
isolate  the  phenazthionium  salt  and  dyestuffs  can  be 
obtained  directly  from  thiodiphenylamine  and  aromatic 
amines  by  the  action  of  an  oxidising  agent  as  the  following 
example  shows.  A  concentrated  solution  of  65  kilos,  oi.' 
ferric  chloride  in  alcohol  is  slowly  added  with  constant, 
agitation  to  a  cold  concentrated  a'coholic  solution  of  9-3 
kilos,  of  aniline  .and  19 '9  kilos,  of  thiodiphenylamine. 
The  solution  turns  dark  green  and  is  diluted  with  water, 
the  new  dyestuff,  anilinophenazthionium  chloride  being 
precipitated  by  salt.  The  product  is  readily  soluble  in 
alcohol  and  hot  water  and  crystallises  from  the  latter  in 
coppery  leaflets.  It  dyes  tannined  cotton  deep  dark  green 
shades.  By  employing  two  molecular  proportions  succes- 
sively or  simultaneously  of  the  same  or  of  different  amines,^ 
symmetrical  or  asymmetrical  thiazines  are  produced. 

— T.  A.  L. 

Acridincs  :    Manufacture   of  Hydroxylated   .     E.   B. 

Ransford,  Upper  Norwood.  From  L.  Cassella  and  Co., 
Frankfort-ou-Main,  Germany.  Eog.  Pat.  23,419,  Dec. 
21,  1900. 

Thk  patentees  find  that  aaiinohydroxy  and  dihydroxy- 
acrldines  are  obtained  by  heating  tetramino ditolylmethane 
or  (iiaminodimethylacritline  with  mineral  acids  under  pres- 
sure. They  further  claim  the  manufacture  of  dihydroxy- 
dimethylacridine  by  condensing  p-amiuocresol  with  form- 
aldehyde and  heating  the  product  so  obtained  with  mineral 
acids.  The  dyestuff's  produced  give  greenish-yellow  shades 
on  tannined  cotton  and  are  also  valuable  for  dyeing  leathei 
and  for  calico  printing. — T.  A.  L. 
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Colouring  Matters  ;  f'ltlisation  of ,  in  the  Manufacture 

of  Piifmails.     A.  Thilm;iuy.     Eng.  Pat.  11,533,  June  5, 
1901.' 

See  under  XIII.  A.,  page  .56. 

French  Patents. 

Indigo  from  Indigo  Plant ;  New  Method  for  Extracting 

.     L.   C.   A.   Calmette.     Fr.   Pat.    301,826,   May  6, 

1901.     Supplement. 
The  patentee  macerates  the  plant   in  closed  vessels  with 
water  at  50° — 60^  C.  out  of  contact  with  the  air  for  2 — 'i 
houis.     He  thus  obtains  a  solution  containing  indigo  white 
which  on  oxidation  yields  Indigo. — T.  A.  L. 

Indigo;  Production  of .     H.  Erdmann.     Fr.  Pat. 

307,20."),  Jan.  18,  1901. 

Tub  HiC'thod  consists  in  heating  with  caustic  alkalis  to 
temperatures  below  200°  C.  derivatives  of  the  acetonitrile 
compound  of  authranilic.  acid  having  the  typical  formula 
1 .2.(:5lI<.Ca,Ii.NACHoCN,  in  which  E  is  an  alkyl  grouji 
aud  A  the  radicle  of  an  organic  acid.  Naphthalene  is  used 
as  a  diluent  for  the  melt,  and  after  its  removal  (decantation 
at  100°  C.)  the  heavier  portion  is  distilled  with  steam  and 
Indigo  is  precipitated  from  the  clear  yellow  distillate  by 
passing  a  current  of  air  through  it. — T.  A.  L. 

a-Thio-isatin  and  Indigo  ;  Manufacture  of .     J.  K. 

Geigy  and  Co.     Fr.  Pat.  309,768,  AprU  6,  1901. 

In  Fr.  Pat.  291,416  the  patentees  have  described  a  method 
for  the  production  of  Indigo  by  the  action  of  ammonium 
sulphide  on  o-isatin  anilide  (Eng.  Pat.  15,497  of  1899  ;  this 
Journal  1!)00,  057).  They  now  find  that  this  reaction  can 
be  carried  out  in  two  stages,  and  that  in  an  acid  solution  in 
presence  of  sulphuretted  hydrogen,  a-isatin  auihde  is  de- 
composed into  aniline  and  a  hitherto  unknown  substance 
a-thioisatin  having  the  fornmla — 

CcH4<         >C.SH 

Ibis  product  is  converted  into  Indigo  by  the  action  of  a 
dilute  alkaline  solution  in  presence  of  sulphuretted  hydrogen 
or  asoluble  sulphide. — T.  A.  L. 

Indigo  Blue  and   its  Derivatives;  Manufacture  of . 

'B.  Guggenheim.     Fr.  Pat.  310,599,  May  7,  1901. 

PnENTLGTCOCOi.i.  is  treated  with  phosphorus  pentachloride 
yielding  chloro-aniliuo-acctic  acid.  This  reacts  with  alu- 
minium chloride  in  carbon  bisulphide  or  light  petroleum 
spirit  giving  off  hydrochloric  acid  and  forming  a  red 
condensation  product  (probably  i(/-indoxyl)  which  in 
presence  of  water  becomes  yellow.  In  place  of  aluminiuui 
chloride,  other  substances  such  as  aluminium  bromide  or 
iodide  or  metallic  oxides,  as  silver  or  lead  oxide  may  be 
employed.  The  condensation  product  on  air  oxidation 
yields  Indigo.— T.  A.  L. 

Indigo  ;  Manufacture  of' .     Badische  Anilin  und  Soda 

I'abrik.    Fr.  Pat.  310,830,  May  15,  1901. 

Indol  or  its  bisulphite  compound  when  treated  in  alkaline 
solution  with  a  current  of  air  in  presence  of  sodium 
sulphite  is  converted  into  Indigo.  The  same  conversion 
takes  place  if  an  aqueous  paste  of  indol  be  treated  with  Caro's 
acid  H.jSjOg  (this  Journal,  1901,  578)  obtained  by  mixing 
25  kilos,  of  potassium  persulphate  and  28  kilos,  cf  sulphuric 
acid  (06°  B.)  diluted  with  1,000  kilos,  of  ice.  A  yellow 
solution  is  formed  which  becomes  darker  and  deposits 
Indigo  on  standing.  The  product  requires  purification  by 
boiling  with  alcohol  which  extracts  a  red  coloured  substance. 

-T.  A.  L. 

Indigo ;    Production  of  Halogen  Compounds  of  Indoxt/l 

and  Bromine  Derivatives  of .     Badische  Anilin  und 

Soda  Fabrik.     Fr.  Pat.  3U.530,  June  6,  1901. 

This  process  consists  in  allowing  halogens  or  substances 
capable  of  developing  halogens  to  act  upon  indoxyl  or 
upon  comiiounds  which  can  produce  the  same.     The  process 


is  carried  out  in  a  neutral  or  acid  solution.  The  halogen 
derivatives  so  obtained  are  yellow  substances,  insoluble  or 
slightly  .soluble  in  water  or  acids,  and  are  distinguished 
by  the  rcidincss  with  which  they  are  transformed  into 
indigotin  colouring  matters  on  the  fibre  or  otherwise. 
Bromindoxyl  especially  changes  easily  to  bromindigo,  giving 
off  hydrobromic  acid,  thus  proving  that  it  contains  a 
bromine  in  the  benzene  ring  as  well  as  in  the  pyrrol  ring. 
By  allowing  bromindoxyl  to  act  upon  indoxyl  during  the 
passage  of  a  current  of  air,  ordinary  indigo  can  be  obtained. 

—F.N. 

Indoxylic  Avid  and  Indoxyl;   Production   of  Mono  Acid 

Derivatives  of .     The   Badische   Anilin   und  Sodu 

Fabrik.     Fr.  Pat.  311,562,  Jane  8,  1901. 

It  is  known  that  the  ethyl  ester  of  indoxylic  acid,  treated 
with  acetic  anhydride,  gives  an  acet}-!  derivative  melting  at 
138°  C.     iVide  A.  Bayer,  Ber.  1881, 14,  1742). 

The  acid  derivatives  for  which  claim  is  made  are  obtained 
by  means  of  acid  anhydrides  or  chloro  acids,  which  are 
brought,  with  or  without  presence  of  solvents,  into  reaction 
with  («)  indoxylic  acid  or  its  salts ;  (6)  mixtures  of  indoxylic 
acid  with  indoxyl  or  with  mixtures  of  their  salts  ;  (c) 
indoxyl  or  its  salts ;  id)  solutions  of  indoxyl  prepared  by 
boiling  solutions  of  indoxylic  acid  with  alkalis. — F.  X. 

Indigo;  Process  for  Manufacturing  a   Reduction  Product 

of .     Conipagnie  Parisienne   de   Couleurs  d'Aniline. 

Fr.  Pat.  312,469,  July  6,  1901. 

A  STABLE  reduction  product  is  obtained  by  the  simultaneous 
action  of  zinc-dust  and  bisulphite  on  indigo.  This  pro- 
duct can  either  be  directly  dissolved  in  the  indigo  vat  by 
adding  sufficient  alkali,  or  the  zinc  may  be  first  removed 
by  means  of  hydrochloric  acid. — H.  L. 

Indigo  from    honchocarpus    Cyanesce-ns ;    Extraction   of 

.     La  Compagnie  Francjaise  de  Chemius  de  Fer  au 

Dahomey.     Fr.  Pat,  312,404,  July  4,  1901. 

The  lonchocarpus  cyanescens  is  a  plant  which  grows 
principally  in  Dahomey  and  iu  the  neighbouring  provinces, 
and  has  ouly  been  used  on  a  small  scale  by  the  inhabitants 
of  the  country  for  colouring  purposes. 

The  claims  are  for  the  extraction  of  indigo  from  the 
plant  by  a  process  similar  to  the  treatment  of  indigofera, 
and  for  the  indigo  as  a  new  product. — F.  N. 

Diphenyl  Derivatives ;  Manufacture  of .    F.  UUmann. 

■Fr.  Pat.  307,467,  Jan.  25,  1901. 

When  the  diazo  compound  of  o-nitrauiline  is  decomposed 
at  a  low  temperature  with  cuprous  chloride,  it  is  converted 
almost  completely  info  o-n-dinitrodiphenyl  (m.  pt.  124°  C.) 
only  traces  of  o-nitrochlorobenzene  being  formed.  The 
latter  may  be  readily  reconverted  into  o-nitraniline  by  the 
action  of  ammonia.  Similarly  p-chloro-o-nitraniline  melting 
at  115°C.  gives  0.6'-dinitro-4.4'-dichlorodiphenyl  melting  at 
130°  C;  Hi-chloro-o-nitraniline  melting  at  125°  C.  gives 
0.6'-dinitro-3.3'  dichlorodiphenyl  melting  at  170°  C.  ;  and 
m-uitro-p-toluidiue  melting  at  114°  C.  gives  6.6'-dinitro- 
4.4'-ditolyl  melting  at  139°  C— T.  A.  L. 


I'y 


Oxidising 
E.    Vidal. 


Aromatic 
Fr.    Pat. 


Amino-hydroxyl  Derivatives 
Amines ;  Production  of  — 
307,631,  Jan.  30,  1901. 

AuostATlc  amines  in  which  the  position  para  to  the  amine 
group  is  free  are  converted  in  concentrated  sulphuric  acid 
solution  by  the  action  of  oxidising  agents  such  as  alkali 
bichromates,  chlorates,  perchlorates,  persulphates,  &c.,  into 
p-aminohydroxyl  derivatives.  For  instance  a  mixture  of 
2  kilos,  of  aniline  sulphate  and  3  kilos,  of  concentrated 
sulphuric  acid  (06°  B.)  is  treated  with  finely  powdered 
potassium  bichromate  until  a  deep  blue  colour  is  produced. 
The  melt  becomes  hot  and  liquefies,  and  on  cooling, 
;i-aminophenol  sulphate  crystallises  out.  In  place  of  the 
above  oxidising  agents,'  the  reaction  may  be  effected  by 
means  of  an  electric  current.     The  paste  is  placed  iu  the 
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positive  compartment  of  .id  electrolytic  cell  whilst  simul- 
taneously the  negative  may  be  employed  for  the  reduction  of 
nitrobenzene  to  aniline. — T.  A.  I.. 

DyeslufT  [^Black']  containinrj  Sulphur,  derived  from  Nilro- 

aminohijdrn.rydiphenijlamine  ;     Manufacture    of    a . 

I.  Weissberg.  Fr.  Pat.  297,483,  Feb.  IG,  1901.  Supple- 
ment. 
AccoRniN'G  to  the.  chief  patent  of  Feb.  2,  1900,  to  which 
this  is  a  supplement,  a  black  for  unmonlanted  cotton  is 
>litained  by  healing  together  10  kilos,  of  nitro-amino- 
ivdroxydiphenylamine,  20  kilos,  of  sodium  sulphide  and  8 
,ilos.  of  sulphur.  The  patentee  now  finds  that  a. similar 
lyestufl  is  produced  if  the  first  mentioned  substance  be 
replaced  by  o-/)-dinitro  /^-hydroxydipheuylainine. — T.  A.  L. 

Red  Dt/estuffs  of  the  Tripheni/lmethane  Series ;  New . 

J.  Ville.     Fr.  Pat.  308,968,  March  14,  1901. 

These  dyestnffs  which  are  known  as  "  Urbines,"  arc 
obtained  by  oxidising  with  sodium  arseniate  and  sodium 
acetate,  a  mixture  of  chloral  and  a  di.alkylated  m-amino- 
phenol  in  glacial  acetic  acid.  Urbine  M  is  obtained  from 
dimethyl-m-aminophenol  and  fTrbine  E  from  the  diethyl 
•derivative,  the  products  having  the  formula — 

1?.,K.C,H3.C  :  (C,H3(0H)NR,)., 

-vvhcre  K  represents  an  alkyl  group.  The  products  dye 
wool  and  silk  from  neutral  or  slight!}-  acid  (acetic)  baths, 
whilst  the  reds  obtained  on  tannined  cotton  are  somewhat 
?)luer. — T.  A.  L. 

Aromatic     Substances     containiug     Hydroxijl    Radicles ; 

Manufacture  of  Allialine  Sails  of  .     Chem.  Fiibrik 

von    ileyden    -Vctien    (;esellschaft.       Fr.    Pat.    310,478, 
May  2,  1901. 

Br  treating  phenol  with  lime  and  an  alkali  sulphite  in 
■aqueous  solution,  sodium  phenolate  is  formed  together  with 
a  precipitate  of  calcium  sulphite.  The  process  has  a 
technical  value  for  removing  sodium  sulphite  from  the  melt 
•obtained  by  fusing  benzene  and  naphth.alene  sulphonatcs 
with  caustic  .alkalis.  Phenol  and  lime  are  added,  when  the 
«nlphurous  acid  is  separated  as  calcium  sulphite  and  sodium 
phenolate  is  formed  in  solution.  The  process  is  not 
applicable  to  aromatic  substances  containing  hydroxyl 
groups  which  yield  insoluble  or  only  slightly  soluble  calcium 
•salts  as  for  example  alizarin. — T.  A.  L. 

Disazoi    Trisazo     and  Polyazo    Dyesluffs  from    2. 4'. 2' 
amino-naphthol  Sutphonir  Acid ;  Manufacture  of  New 

.     .Soc.  de  I'lud.  Chim.  a  Bale.     Fr.  Pat.  309,688, 

April  4,  1901. 

The  patentees  find  that  2.4'.2'-aminonaphthol  sulphonic 
iicid  will  combine  in  various  ways  with  diazo,  diazo-azo, 
audtetrazo  derivatives  or  with  intermediate  compounds  from 
the  latter.  The  resulting  products  have  the  general 
formula — 

N:N.R 

/\/\  NH., 


HO,S 
R'.X  :  N 


OH 


in  which  E  .ind  R'  are  similar  or  different  radicles  of  diazo 
or  tetrazo  derivatives,  simple  or  compound.  The  products 
dye  wool  orange,  red,  violet  and  blue  shades,  whilst  those 
coiitaining  a  ;)-dianiiue  radical  also  dye  unmordanted 
cotton.  They  are  also  suitable  for  mixed  goods,  and,  on 
account  of  their  fastness,  for  different  coloured  lakes.  The 
shades  are  fast  to  acids  and  alkalis,  and  some  of  them  to 
chlorine. — T.  A.  L. 

Azo   Dyestuffs  derived  from   Pirrainic   Acid  ;    New . 

L.  P'icard  and  Co.     Fr.  Pat.  310,140,  April  20,  1901. 

The  azo  dyestuffs  from  picramic  acid  give  by  subsequent 
treatment  with  sulphate  of  copper  after  dv-eing,  a  very  fast 


shade.  It  is  found  that  the  copper  salts  of  these  dyestuffs 
can  be  readily  prepared,  and  possess  the  same  property 
when  dyed  from  an  acid  bath.  For  instance,  the  combina"- 
tion  of  ciiuimolecular  proportions  of  diazotised  picramic 
acid  and  aminonaphtholdisulphonic  acid  H  in  alkaline 
solution  is  treated  with  an  equimolccul.ar  proportion  of  an 
ammoniacal  copper  sniutiim.  The  copper  s'alt  precipitates 
!ind  can  be  collected  and  dried.  It  i'i  soluble  in  water  and 
dyes  wool  indigo  blue  shades  from  an  acid  bath. — T.  A.  L. 

DyeatufTs  [Ubie-Black']  fur  Cotton;  Mannfaclure of 

Cheuiische  Fabrikeu  vorm.   Weiler-ter  Meer.     Fr.  Pat. 
310,713,  May  10,  1901. 

The  process  consists  in  heating  p-amiuo-dinitrodipheuyl- 
aminc,  1 .3.4.(NO..);.C„H,.XH.C8Hj.NHj.4. 1,  with  sul- 
phur and  alkaline  sulphides,  with  or  without  the  addition 
of  solvents,  such  as  water  or  glycerin,  and  at  temper.atures 
not  exceeding  188"  C.  At  lower  temperatures  (not  ex- 
ceeding 15.5"  C)  the  product  obtained  is  a  blue,  which, 
after  chroming,  gives  darker  shades  fast  to  washing,  light, 
acids  and  alkalis,  whilst  if  the  melt  be  raised  to  180'  C. 
for  one  hour,  a  similarly  fast  bluish-black  dycstuff  is  formed. 
On  heating  for  a  longer  tints  an  olive  dyestuff  is  obtained. 

— T.  A.  L. 

Colouring  Matters   \_Snlphur'}  ;    Production  of .     AV. 

Epsteiu  and   E.  Rosenthiil.     Fr.   Pat.   311,429,  June  3, 
1901. 

New  dyestuffs  are  obtained  by  heating  certain  nitro 
derivatives  of  benzidine  or  its  homologues  with  alkaline 
sulphides  and  sulphur.  One  of  these  derivatives  has  been 
described  by  Tauber  (Ber.  1890,  23,  795)  as  an  ortho-ortho- 
dinitrodipbenyl — 


NH 


\o., 

/ 

■\ 


SO, 


NH, 


The  tertiary  benzidines  yield  analogous  compounds,  when 
nitrated  in  the  same  manner.  Tetramethylbenzidine  gives 
a  dinilrotetr.amelhylhenzidine,  m.  pt.  230'  C. ;  tctra-ethyl- 
benzidincand  a  dinitrotetraethylbeuzidine,  m.  pt.  114°  C.  By 
using  more  than  2  mols.  of  nitric  acid,  polynitrotetra-alkyl- 
benzidincs  can  be  obtained. 

By  beating  these  nitro  derivatives  with  sulphur  and 
sulphides  of  alkali  metals,  colouring  matters  can  be 
obtained  which  produce,  on  unmordanteit  cotton,  shades 
which  vary  from  yelinw  to  brown  and  black.  No  addition 
of  alkaline  sulphide  to  the  bath  is  required.  By  after- 
treatment  with  chromates  or  copper  s.alts,  the  dye  becomes 
f.is;er.— F.  N. 

Meta-Tcluic-aldehydco-Sulplionic    Acid;    Preparation  of 

.      La   Socicte    Chimique    des    Usines    du    Rhone, 

formerly  Gilliard  P.  Monnet  et  Cartier.    Fr.  Pat.  311,739, 
June  L".,  1901. 

MET,\TOLurc-.iLDEnYDE  is  run  into  10  times  its  weight 
of  fuming  sulphuric  acid  (60  per  cent.  SO;,),  while  the 
temperature  is  kept  at  about  0-5°  C.  The  mixture  is 
agitated  till  a  test  is  completely  soluble  iu  water.  The 
mixture  i;  then  poured  on  ice  and  neutralised  with  barium 
carbonate.  The  product  thus  obtained  shows  with  phenyl- 
hydrazine  the  characteristic  precipitate  of  an  aldehyde,  and  ' 
yields  with  aromatic  amines  djestuffs  which  are  fast  to 
alkalis. -F.  N. 

Blark  Sulphur  Colouring  Mailer ;   Production  of  ~ — . 
Kalle  and  Co.     Fr.  Pat.  311,517,  June  5,  1901. 

The  patentees  claim  the  manufacture  of  a  black  sulphur 
dyestuff  from  a  condens.ation  product  of  dinitrochlorbenzene 
1.2.4  nith  the  amino  phenolsulphonic  acid,  which  they 
obtain  by  transforming  nitro-aceti  Imetanilie  acid  into 
nitrophenolsulphonic  acid,  and  reducing  the  latter.  The 
■fusion  with  sulphur  and  sodium  sulphide  is  carried  out  at  a 
temperature  of  130°— 151)'  C— F.  N. 
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Mono-alphyl-a>-Nnphthiilaminc-a^-Sulplwnic    Acid ;    Pro- 
duction   of Kalle    ct    Cie.      Ir.    Pat.    311,838, 

June  17,  1901. 
TuE  patentees  claim  tlie  manufacture  of  mono  alphyl-a'- 
iiaphthylamine-a^-sulphouic  acid  b^'  heating  a  hydrochloric 
acid  solution  of  a'-naphthylamine-o^-sulphonic  acid  aud  an 
aromatic  amine  under  a  reflux  condenser  or  in  an  auto- 
clave, and  give  the  following  examples  :— 

I.  149  kilos,  of  a' -  naphthylaraiue  -  a' -  sulphonic  acid 
(91  per  cent.)  and  150  kiUw.  of  paratoluidine  are  suspended 
in  400  litres  of  water  and  dissolved  with  about  100  kilos. 
of  hydrochloric  acid  (22°  li.).  The  solution  is  then 
heated  in  a  closed  vessel  for  15  hours  to  150'  C,  and  the 
tolylalphanaphthylamine  sulphonic  acid  is  afterwards 
isolated  in  the  well-known  manner. 

1[.  98  kilos,  of  a'-naphthylamine-a^-sulphonic  acid  (91  per 
cent.),  270  kilos,  of  aniline,  150  kilos,  of  hydrochloric  acid, 
and  the  corresponding  amount  of  water  are  heated  in  an 
autoclave  to  140°  C.  during  20  hours,  and  jicid  phenyl  peri 
acid  of  remarkable  purity  and  in  nearly  theoretical  quantity. 

— F.  K. 

Black  Di/estuff;  Manufacture  of  a  .     E.  Koechlin. 

Fr.  Tat.  308,504,  Feb.  27,  1901. 
The  patentee   combines  benzidine   with   o  -  chlorotrinitro- 
benzene  in  alcoholic   solution   in  presence  of  caustic  soda, 
and  heats  the  resulting   product  with  sodium  sulphide  and 
sulphur,  obtaining  a  black  of  unknown  constitution. 

— T.  A.  L. 

Black  Di/Cituff;  Manufacture  of  a .     E.  Koechlin. 

Fr.  Tat.  308,829,  iMarch  8,  1901. 

By  condensing  1 .2'-aniinonaphthol  or  Cleve  acid  (a  mixture 
of  2.2'-  and  2 .3'-naphthylamine  Enlphonic  acids)  with 
o-chloro-dinitrobenzene  in  alcoiiolie  solution  in  presence 
of  caustic  soda,  a  product  is  obtained  which,  when  heated 
■with  sulphur  and  sodium  sulphide,  gives  a  direct  black. 

— T.  A.  L. 


Soc.  Anon  des  Mat.  Col.  et 
Fr.   Pat.   292,400,  Jan.   IS, 


anthraquinones  arc  valuable  dyestuffs.  According  to  the 
present  specification,  sulphonic  acids  of  the  tetra-alphy- 
laminoanthraqulnones  of  the  general  formula  — 


NHE 

/\  -CO- 


-CO- 


NIIU 


Black  Siibstantice  Dtjcduffs. 

I'rod.  (Jliim.  de  St.   D'-'uis. 

1901.  Supplement. 
The  subiect -matter  of  this  specification,  which  is  an  addition 
to  the  original  one  of  Sept.  8,  1899,  has  already  been 
abstracted  (Eng.  Pat.  1150  of  1900;  this  Journal,  1900, 
1102).— T.  A.  L. 

Black  Dycstuffi  ;    Netv  Substantive .     Soc.  Anon,  des 

Mat.  Col.  et  Prod.  Chim.  de  St.  Denis.     Fr.  Pat.  292,400, 
Feb.  9,  1901.     Supplement. 

The  specification  is  a  third  supplement  to  the  chief  patent. 
According  to  the  second  supplement  to  the  latter  (see 
preceding  abstract),  dyestuffs  are  obtained  by  reacting 
at  150°— 160"  C,  and  finally  at  about  200°  C.,  with 
the  products  obtained  by  the  action  of  chloride  of  sulphur 
on  phenol  or  cresol,  on  disubstituted  diphenylamines. 
It  is  now  found  that  the  intermediate  products  fornu'd 
at  temperatures  below  160°  C.  are  also  fast  cotton  dye- 
stuffs.  The  diphenylamine  derivatives  suitable  for  this 
invention  are  derived  from  p-phenyleue  diamine  and 
phenol  or  o-cresoL  The  following  typical  example  is 
given.  A  solution  of  150  kilos,  of  indophenol  (obtained 
by  oxidising  equimolecular  proportions  of  p-phenylene- 
di.imine  and  phenol)  in  500  kilos,  of  sodium  sulphide  in 
cold  water  is  allowed  to  stand  for  some  time,  and  is  then 
gently  heated  to  120° — 130°  C,  when  it  is  mixed  with  the 
product  obtained  by  the  action  of  200  kilos,  of  chloride  of 
sulphur  on  100  kilos,  of  phenol.  The  whole  melt  is  kept 
for  two  hours  at  130°  C,  and  the  temperature  is  then 
gradually  raised  to  150° — 160°  C,  until  the  mass  becomes 
dry,  when  it  may  be  employed  directly  for  dj'eing  purposes, 
giving  blue  shades  on  unmordantcd  cotton. — T.  A.  L. 

Dyestuffs  [Greeni  dericcd  from  Anthraquinonc  ;   Mtiuufac- 

tnrc  of  Sulphonic  Arids  of  New  .     Farbenlabrikin 

vormals   F.    Bayer.      Fr.   Pat.    243,316,   Feb.    2,    1901. 
Supplement. 

It  has  been  shown  in  the  chief  patent  to  which  this  is 
supplementary   that   the   sulphonic   acids  of   alphylaminn- 


XHR  NHli 

in  which  R  represents  an  aromatic  radicle,  are  also  valuable 
dyestuffs,  giving  yellowish  to  bluish-green  shades  on  chrome- 
moi'danteti  wool.  The  tetra-alphylamino-anthraquinones- 
are  obtained  by  boiling  a-dinitro-a-dihalogen  anthraquinones- 
with  aromatic  amines,  in  which  process  all  the  halogen  and 
nitro  groups  are  replaced  by  aromatic  amine  radicles. 
The  resulting  products  are  then  treated  with  sulphonatiug 
agents.— T.  A.  li. 

Dyestuffs    \_Blue'\    derived  from  Anthraquinone ;    Manu- 
facture of  New  .     Farbenfabriken  vormals  F.  Bayer 

'and  Co.    Fr.  Pat.  243,315,  JIarch  11,  1901.    Supplement. 

The  patentees  claim  the  production  of  dyestuffs  by-  replacing 
in  1.4-aminoliydroxyanthraquiuone  or  its  sulphonic  acids, 
the  liydroxyl  group  by  the  radicle  of  a  primary'  aromatic 
amine.  They  further  claim  the  production  of  dyestuffs 
from  p  -  nitro -;j  -  amino-authraquinone  or  from  ;)-dlnitro- 
p-diaraiuo-authraquinones  by  similarly  treating  them  with 
primary  aromatic  amines,  in  this  case  the  nitro  group  or 
groups  being  replaced  by  the  amine  radicles.  All  these 
products  after  sulphonation  give  bine  or  greenish  blue  dye- 
stuffs  applicable  to  unmordanted  or  chrome-mordanted  wool. 

— T.  A.  L. 

Ajithracene  Derivatives    containing  Nitrogen  ;    Manufac- 
ture of  New  .     Fr.  Bayer  and  (Jo.    Fr.  Pat.  309,612, 

April  2,  1901. 

I  Bv  the  action  of  dehydrating  agents  (zinc  chloride,  phos- 
phoric, hydrochloric,  or  sulphuric  acid)  on  o-alphylamino- 
anthraquinones,  condensation  products  are  obtained  which 

j  are  more  basic  than  the  original  compounds,  and  are  very 
probably  acridine  derivatives.  For  example,  10  kilos,  of 
1 .4'-di  -  p  -  toluino-anthraquinone  (from  quinizarin  and 
;)-toluidine)  and  800  kilos,  of  sulphuric  acid  (70  per  ceut, 
ILSOj)  are  heated  at  about  H5"  C.  until  the  sulphate  of 
the  new  base  separates  in  long,  thin  needles.  The  siilt,  after 
filtering,  is  decomposed  with  caustic  soda,  and  the  biise  is 
purified  by  crystallisation  from  pyridine. — T.  A.  L. 

Dyestuffs    \_Green']   of  the  Anthraquinone  Series;  Manu- 
facture of  Nciv  .     Farbenfabriken  vorm.  F.   Bayer. 

"Fr.  Pat.  243,315,  April  12,  1901.     Supplement. 

By  reacting  with  primary  aromatic  amines  on  1 . 4-dichloro- 
anthra()uinone,  dyestuffs  of  the  Quinizarin  Green  series  are 
formed. — T.  A.  L. 

Anthracene   Series ;  Manufacture  of  Derivatives  of . 

Fr.  Bayer  and  Co.     F^Pat.  310,329,  April  27,  1901. 

On  heating  the  p-nitrohydroxyanthraquinones  with  concen- 
trated sulphuric  acid  in  presence  of  boric  acid,  the  nitro 
groups  are  successively  removed  as  nitrous  acid  and 
replaced  by  hydroxyl  groups.  For  example,  10  kdos.  of 
dinitro-anthrarufin  sodium  disulphonate,  200  kilos,  of 
sulphuric  acid  (66°  B.),  and  10  kilos,  of  boric  acid  are 
heated  to  140°  C.  until  a  sample  shows  the  characteristic 
spectrum  of  the  1 .4.1'.4'-tetrahydroxyauthraquinone 
disulphonic  acid.  The  melt  is  then  poured  into  water  and 
the  product  salted  out.  It  may  be  purified  by  fractional 
crystiillisation. — T.  A.  L. 

Anthracene  Series ;  Manufacture  of  Derivatives  of  the . 

Fr.  Bayer  aud  Co.     Fr.  Pat.  310,585,  May  6,  1901. 

It  is  known  that  by  treating  dinitro-anthraquinones  with 
aromatic  amines,  dialphyldianiino-anthraquinones  are  pro- 
duced, both  the  nitro  groups  being  replaced  by  aromatic 
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raiicle.-;.  The  patentees  find  that  this  reaction  takes 
place  in  two  stages,  and  that  it  is  possible  to  obtain  sub- 
-.tances  haviuir  the  composition  of  nitro-alphvlamiuo-anthra- 
.piiuones.  The  method  consists  in  stopping  the  reaction  as 
~(>on  as  the  dinitro  compound  has  disappeared.  The  chief 
jiroduct  then  is  a  nitro-alphylamino  compound.^T.  A.  L. 

Dyestuffs  \  Violet]  ;  Mami/acture  of  New  Basic . 

F.  Bayer  and  Co.     Fr.  Pat.  308,033,  Feb.  11,  1901. 

Valuable  basic  dyestuffs  giving  red,  violet,  and  blue 
shades  on  wool,  silk,  and  tanniued  cotton  are  obtained  by 
condensin"  p-diaminobenzophenone  and  itsalkyl  derivatives, 
tUioketones,  or  the  corresponding  auramines  with  a-methyl- 
or  o-phenyliudole  or  their  derivatives  containing  alkyl  or 
halowen  in  the  benzene  ring.  For  example,  33  kilos,  of 
tetra-ethyl-/)-diaminobenzopheuone  and  1  ■  7  kilos,  of  Pr-- 
melhyl-li-'-cbloroiudole  having  the  formula — 


CI 


/\. 


-CH 


\/ 


.  XH.C.CH, 


(3)XHs 


\ 
-/ 


CsHs.COXa.CO.NHfO.CsHj 


/ 


XH,(3) 


\v 


with    two     moleeulis    of     beta-l-amino-alpba-S-uaphthol- 


As  an  example,  the  production  of  an  orange  cotton  dyestuff 
is  described,  from  metadiamiuodiphenylurea — 

NH— CO— NH 


are  dissolved  in  20  litres  of  hot  alcohol  and  mixed  with 
5  kilos,  of  concentrated  hydrochloric  acid.  After  heating 
for  three  hours  on  the  water-bath,  half  the  alcohol  is  dis- 
tilled off,  and  the  residue  is  pcmred  into  a  mixture  of  ice  and 
brine.  The  dyestuff  gives  violet  shades  on  wool,  silk,  or 
tanniued  cotton. — T.  A.  L. 

Dyestuffs   and    Intermediate    Products;    Manufacture   of 

jyew  Azo .     F.   Bayer  and  Co.     Fr.  Fat.   297,367, 

March7,  19U1.     Supplement. 

In  place  of  the  symmetrical  guanidine  derivatives  produced 
according  to  a  supplement  of  Oct.  19,  1900,  from  thiourea 
derivatives  obtained  from  certain  aminonaphthol  suiphonic 
acids,  the  patentees  now  claim  the  employment  of  asym- 
metrical derivatives  of  thiourea,  the  preparation  of  which  is 
described  in  the  supplement  of  July  16,  1900.  The  azo 
dyestuffs  obtained  from  these  asymmetrical  guanidines  are 
similar  to  those  formed  from  the  symmetrical  products. 
(See  also  Ens.  Fat.  18,939  of  1900;  this  Journal,  1901, 
982.)— T.  A.  i,. 

Dyestuffs, and  Intermediate  Products  therefor;  Manufacture 

of  New  .     F.   Bayer   and  Co.     Fr.   Pat.   311,339, 

May  30,  1901. 

NiTKO-METAXiLXC  acid  having  the  formula  1.4.2.  C5H3 . 
XO2.NH2.SO3H  is  treated  with  phosgene  in  pre.senee  of 
sodium  carbonate  in  aqueous  solution.  The  dinitro  com- 
pound is  then  reduced  and  the  p-p-diaminodipheuylurea 
disulphonic  acid  obtained  is  converted  into  a  tetrazo  com- 
pound and  combined  with  dyestuff  components.  The  same 
condensation  product  is  obtained  by  reacting  with  phosgene 
on  p-phenylenediamine  suiphonic  acid  (Ger.  Pat.  64,908). 
The  dyestuffs  formed  can  also  be  obtained  by  starting  with 
p-nitraniline  o-sulphonic  acid  or  with  acet-p  phenylene 
diamine  suiphonic  acid,  combining  eitlier  of  these  substances 
after  diazotisation  with,  for  example,  2.1'-aminonaphthol, 
then  reducing  or  hydrilysing respectively, and  finally  acting 
■with  nhosgene  on  the  monazo  dvestuff  produced. 

— T.  A.  L. 

Azo  Colouring  Matters;    Production  of .      Farben- 

fabriken   vorm.  F.   Bayer  and  Co.      Fr.  Pat.   311,542, 
June  6,  1901. 

This  invention  relates  to  the  manufacture  of  disazo 
colouring  matters  by  combining  the  tetrazo  compound  of 
metadiaminodiphenylurea  or  its  homologues  of  the  general 
formula — 


XH., 


\/ 


\/ 


XH., 


and  the  above-meutioned  aaiinouaphthol  suiphonic  acid. 

—F.N. 

Dyestuffs  [  Violrl,  Blue']  derived  from  AminonitrosaliciiUc 
Acid.  .Manuf.  Lyon,  de  Mat.'CoI.  Fr.  Pat.  307,740, 
Feb.  1,  1901. 

The  diazo  compound  of  aminonitrosalicylie  acidJ(NHo: 
J<02:OH:C02H  =  1:5:2:3)  is  combined  in  an  alkaline 
solution  with  1 . 1'. 2. 4-aminonaphtliol  disulphonic  acid  or 
other  peri-aminouaphchol  suiphonic  acid.  The  product 
dyes  wool  reddish-violet  from  an  acid  bath,  or  indigo  blue 
shades  in  presence  of  a  copper  salt. — T.  A.  L. 

Dyestuff  \_Blue]  for    Cotton;     Manufacture   of    a . 

Manuf.  Lyon,  de  Mat.  Col.     Fr.  Pat.  303,524,  March  1 1, 
1901.     .Supplement. 

According  to  the  chief  patent,  the  dyestuff  obtained  from 
alkylated  aminohydro.'cydiphenylamine  is  precipitated  from 
the  cru.le  melt  by  sodium  chloride.  It  is  now  found  that 
this  salt  may  be  replaced  by  the  chlorides  of  other  metals 
of  which  the  sulphides  are  soluble  in  water. — T.  A.  L. 

2.2'-Aminonaphlhol  Suiphonic  Acid;  Manufacture  of  a 

Aew  .      Manuf.   Lvon.    de    Mat.    Co"l.      Fr.    Pat. 

309,924,  April  13,  1901.' 

The  disulphonic  acid  obtained  by  sulphonating  2.2'-auuno- 
naphthol  with  10  times  its  weight  of  sulphuric  acid  (66°  B.) 
for  about  12  hours  at  30'  C.  is  of  little  technical  interest. 
If,  however,  the  melt  be  diluted  with  one-eleventh  its  weight 
of  water  and  heated  for  24  hours  to  100'  C,  one  of  the 
suIphiMiic  acid  groups  is  removed  and  the  resulting  2.2'- 
aminonaphthol  sulphouic  acid  is  a  valuable  dyestuff  com- 
ponent. The  sodium  .salt  of  the  new  acid  is  almost  insoluble 
in  cold  water.  It  gives  a  yellow,  very  sparingly  soluble 
diazo  r  ompound,  and  yields  two  series  of  dyestuffs  with 
diazo  compounds,  accortUng  as  to  whether  the  conjugation 
takes  place  in  alkaline  or  acid  solution. — T.  A.  L. 

Colouri/iff  Matter  [Blue]  ;  Manufacture  of .     Manuf. 

Lyon,  de  Mat.  Col.     Fr.  Pat.  303,524,  March  28,  1901. 

This  patent  is  supplementary  to  Fr.  Pat.  303,524,  and 
relates  to  the  replacement  of  the  paradialkylaminopara- 
bydi'oxydiphenylamines  mentioned  in  the  chief  patent  by 
homologous  aud  substitution  products. 

By  melting  with  sulphur  and  sulphides  of  the  alkalis,  the 
patentees  obtain  from  paradialkylaminophenylparahjdroxy- 
metatiilylaraine — 


(AlkyI)»X 


.-/" 


\. 


;>nh/; 


"CH3 


a  reddish-blue  dyestuff,  from  paradialkyhiminophenylpara- 
liydroxyorlhotoly  lamine  — 


(AIkyl)2N 


/         \ 
\ / 


NH 


a  deep  blue   dyestuff,  from  paradialkylamiuoparahvdroxy- 
metacblordiphenylamiue — 


(.\Ikyl);:s 


\_ 


>< 


(JH 


and  from  paradialkylaminoparahydroxydiphenylamine  meta- 
carboxvlic  acid — 


(AIkyl)„N 


/ 


"Nnh,/" 


\ /^^"\ 


^OH 
"COOH 


beta-4-sulphonic    acid   or    of  other   suitable   components,  j  greenish-blue  dyestuffs  for  unmordanted  cotton.— F.  X. 
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Blue  Byestuffs  containing  Sulphur  derived  from  p-alhijl-  ' 

amino-p-hijdioxi/dipheiii/liiminc  ;     Mamifaclurc  of  . 

llanuf.  Lyon,  de  Mat.  Col.  Fr.  I'at.  3()9,8'J8,  April  12. 
1901. 
Mdnaikil  derivatives  of  p  -  amino -^  -  hydroxjdipheny!- 
amine  are  obtained  b_v  simultaneous  oxidation  of  monalkvl- 
p-phenylene  diamine  and  phenol  or  its  derivatives,  liUe 
cresol.o-chlorophonol,  or  salicylic  acid.  Methyl-p-amir.o- 
/)-hydroxydiphenylamiue  crystallises  in  colourless  needles 
from  water,  and  melts  at  171°  C,  whilst  the  ethyl  derivative, 
which  crystallises  .similarly,  melts  at  130'  C.  On  heating 
the  methyl  derivative  with  twice  its  weight  of  crystallised 
sodium  sulphide  and  half  its  weight  of  sulphur  to  120°  C. 
for  G — 10  hours,  a  melt  is  obtained  which  can  be  used 
directly  for  dyeing.  It  is,  however,  preferable  to  purify  the 
dyestuff  by  dissolviug  the  melt  in  water  and  precipitating 
the  product  with  salt  or  calcium  chloride.  It  dyes  cotton 
from  a  bath  containing  salt  and  sodium  sulphide  a  pure 
blue  shade,  fast  to  washing,  light  and  chlorine. — T.  A.  L. 

Blue  Cotton  Dijestitff from  lA-Naplithylenediamine-'l-Sul- 

phonic  Acid;   Manufacture  of .     Manuf.Lyon.de 

Mat.  Col.     Fr.  Pat.  312,388,  July  .3,  1901. 

The   acetyl    derivative   of    a,a»-  napthylenediamine-j8j-sul- 
phonic  acid  is  diazotised  aud  combined  with   Cleve's  acid  ; 
the  product  is  again   diazotised  aud  combined  with  Cleve's  { 
acid. 

The  resultant  combination  is  again  diazotised  aud  com- 
bined with  /3^,-aminoo3 -naphthol-ySj  -  sulpuonic  acid  in 
alkaline  solution,  and  finally  saponified.  The  dyesluCf 
obtained  may  be  diazotised  and  combined  on  the  fibre  like 
the  diaminogen  dyestuffs,  giving  blue  shades  remarkaljle 
for  their  purity  and  fastness  to  light  and  milling.^F.  N. 

Blue    Cotton    Dtjestnff ;    Manufacture   of  .     Manuf. 

Lyon,  de  Mat.  Col.  Fr.  Pat.  312,403,  July  4,  1901. 
The  mixed  diazo  compound  formed  by  combiniug  p- 
phcnylencdiamiue  with  Cleve's  acid  and  /3,-uaphtho!-j8_,/3,- 
disulohonic  acid  is  diazotised  and  combined  with  a  further 
molecule  of  Cii'vo's  acid.  The  product  is  .again  diazotistd 
and  finally  combined  with  fl,-amino-a3-uaphthol-;3j-sulphonic 
acid  in  alkaline  solution.  A  product  is  thus  obtained  which 
dyes  cotton  direct  a  red  shade  of  blue,  fast  to  light  and 
washing. — F.  K. 

Dyestuffs  of  ike  Anthracene  Series.     Biidische  Anilin  und 
Soda  Fabrik.     Fr.  Pat.  307,10-1,  Jan.  14,  1901. 

AccoKDixG  to  several  Fr.  Pats,  (see  also  Eng.  Pat.  S051 
of  1899  ;  this  Journal,  1900,  341 ),  amino-anthraquinone  and 
its  derivatives  are  converted  by  the  action  of  halogens  into 
well-characterised  halogenated  products  which,  oa  heating 
with  aromatic  amines,  yield  new  dyestuffs.  It  is  now  found 
that  the  same  reaction  takes  place  with  sulphonated 
aromatic  amines  in  aqueous  solution  under  pressure,  with 
or  without  the  addition  of  a  salt  of  an  alk.ali  or  alkaline  earth  ; 
for  example,  calcium  acetate.  For  instance,  2'5  kilos,  of 
bromo-/3-amino-anthraquinone  sulphonic  acid,  5  kilos,  of 
sodium  sulphanilate,  and  10  litres  of  water  are  heated  in  an 
enamelled  autoclave  to  200°  C'.  until  no  further  increase  ui 
colour  takes  place.  The  melt  is  then  dissolved  in  water 
and  precipitated  with  salt.  It  dyes  chrome-mordanted  wool 
a  bluish  grey. — T.  A.  L. 

Dyestuffs   of  the    Anthracene    Series  sohcble    in    Wafer ; 

Production  of .     Badiscbe  Anilin  und  Soda  Fabrik. 

Fr.  Pat.  itOSjGGl,  March  2,  1901. 

The  method  consists  in  heating,  under  pressure  or  not, 
nitro  derivatives  of  anthraquinone  together  with  the  salts 
of  sulphonic  acids  of  aromatic  amines  in  presence  of  water. 

— T.  A.  L. 

Blue  Dyestuff  of  the  Anthracene   Series;  Manufacture  of 

a .     liadische  Anilin  und  Soda  Fabrik.      Fr.  Pat. 

309,503,  JIarch  29,  1901. 
When  /3-amino-anthraquinone  is  fused  with  caustic  potash 
at  200°^300°  C,  it  yields  a  leuco  product  which,  in  presence 
of  water  and  air,  is  converted  into  a  sparingly  soluble 
crystalline  blue  dyestuff.  The  same  product  is  also  formed 
from    /3-amino-anthraquinone     sulphonic     acid,    j8-amino- 


hydroxyanthranol,  or  the  corresponding  hydroquinone. 
The  new  substance  is  insoluble  in  alkalis  and  dilute  mineral 
acids,  but  dissolves  in  alkalis  in  presence  of  reducing  agents 
(sodium  hydrosulphite).  The  vat  so  formed  dyes  cotton 
very  fast  blue  shades. — T.  A.  L. 

Dyestuffs  of  the  Anthracene  Series  giving  Blue  to  Green 

Shades ;    Manufacture  of .      Badisehe   Anilin  und 

Soda  Fabrik.     Fr.  Pat.  309,701,  April  6,  1901. 

The  condensation  of  the  halogen  derivatives  of  amino-  or 
diamino-anthraqiiinones  and  their  derivatives  by  boiling 
them  with  aromatic  amines  is  effected  in  presence  of  alkaline 
acetates  or  carbonates  in  order  to  prevent  by-reactions. 

— T.  A.  L. 

Dyestuffs,  and  Materials  therefor,  from  Ilaloyen  Hydroxy- 

viethylanthraquinone ;  Manufacture  of  Sulphonated . 

Badisehe   Anilin  und  Soda   Fabrik."    Fr.  Pat.  311,103, 
May  23,  1901. 

When  amino  -  3  -  methylaiithraquinone  is  treated  with 
bromine,  it  yields  bromo-aminomethylauthraquinone,  which, 
by  the  action  of  potassium  nitrite  in  sulphuric  acid  solution, 
is  converted  into  bromohydroxymethylanthr.aquinone. 
This  product  condenses  readily  with  aromatic  amines  in 
preseuce  of  fused  sodium  aceta'e,  the  resulting  compounds 
after  sulphonation  yielding  fast  violet  to  violet-red  dyestuffs 
for  mordanted  or  unmordanted  wool. — ^T.  A.  L. 

Anthracene  Dyestuffs   and  their    Intermediate   Products; 

Manufacture  of  Sulphonated .     Badisehe  Anilin  und 

.Soda  Fabrik.   "Fr.  Pat.  3U,3o7,  May  31,  1901. 

The  condensation  products  from  nitro  -  anthraquinone 
derivatives  and  aromatic  amine  sulphonic  acids  give 
halogen  products  when  treated  with  free  or  nascent 
halogens.  For  example,  the  condensation  product  from 
nitro-anthraquiuoue  sulphonic  acid  and  sodium  sulphanilate, 
on  treatment  with  bromine  in  aqueous  solution,  yields 
bromosulphaniliuo  -  anthraquinone  sulphonic  acid.  This 
substance,  when  heated  to  180° — 200°  C.  in  an  enamelled 
autoclave  in  aqueous  solution  with  p-toluidiue  in  presence 
of  calcium  acetate,  yields  two  dyestuffs  which  differ  by 
their  solubility  iu  alcohol.  The  more  soluble  product  gives 
green  shades  on  chrome-mordanted  wool,  whilst  the  other 
dyes  greyish-green  to  black.  If  necessary,  the  condensation 
products  may  be  sulphonated. — T.  A.  L. 

Anthracene    Colouring  Matters    [Blue    to    Cfreen"]  ;    Pro- 
duction of .     The  Badisehe  Anilin  und  Soda  Fabrik. 

Fr.  Pat.  307,912,  June  3,  1901. 

This  specification  is  supplementary  to  the  two  Fr.  Pats,  of 
the  provisional  numbers  296,310,  Feb.  6,  1901,  aud  298,230, 
April  6,  1901,  and  relates  to  the  production  of  greenish- 
blue  aiiihracene  dyestufts  by  treating  with  energetic  sul- 
phonating  agents — preferably  fuming  suiphuric  acid  with 
addition  of  boric  acid — the  condensation  products  of  mono- 
amino  -  beta  -  methylanthraquinones  (halogenated)  with 
aromatic  amines. — F.  X. 

Colouring  Matters    [Bluel  Dyeing  Unmordanted  Cotton ; 

Production  of Badisehe  Anilin  und  Soda  Fabrik. 

Fr.  I'at.  308,557,  July  1,  1901. 

Tms  specification  is  supplementary  to  the  Fr.  Pat.  308,557, 
Feb.  27,  1901,  and  relates  to  the  manufacture  of  blue 
sulphur  dyestuffs  from  indophenolthiosuiphonic  acids  as 
can  be  obtained  by  oxidising  para-diamiuo-thiosulphonic 
acids  with  pheuols.  In  the  example,  the  production  is 
given  of  the  intermediate  indophenol  thiosulphouic  acids 
iroin  dimethyl-para-phenylenediamine  Ihiosulplionic  acid, 
with  oriho-  or  meta-creso),  and  their  transformation,  by 
heating  thera  with  sulphur  and  alkali  sulphides,  into 
dyestuffs  which  dye  indigo  shades  on  unmordanted  cotton  ; 
they  can  also  be  dyed  in  the  vat. — F.  N. 

Telra-  and  Poly-hydrorynaphthalenes  and  their  Applica- 
tion  in  Dyeing  ;  Production  of .     Badisehe   Anilin 

uud  Soda  Fabrik.     Fr.  Pat.  307,554,  Jan.  28,  1901. 

Alizauin  Black  obtained  by  the  action  of  sulphuric  acid  on 
dinitronaphthalenes  by  known  methods  does  not  consist  of 
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pure  Naphtbazariii,  but  contains  polyhydrosynaphtho- 
quinoncs.  According  to  the  present  specificatiou,  these 
products  are  reduced  to  their  leuco  derivatives  by  the 
action  of  iron  in  aqueous  solution,  Xaphthazarin  yielding 
retrabvdroxvnaphtbalene,  which  can  bo  separated  from  the 
fiolyhydrosynaphthalenes  formed  simultaneously  by  its 
irreater  solubility  in  water.  It  is  found  that  the  tetra- 
bvdroxynaphihalene  dyes  ivool  brown  shades,  and  alumina- 
uiordanted  cotton  yellow  shades,  which  darken  on  exposure 
to  air.  Oxidising  agents,  more  particularly  chromates, 
yield  fast  black  lakes.  Owing  to  its  solubility,  tetra- 
hvdroxyuaphthalene  dyes  level,  and  is  also  fast  to  washing. 
It  is  almost  twice  the  strength  of  Alizarin  Black. 

— T.  A.  L. 

.Dyesliiffs    \_Brow7i,    Violet,  Blue]  from   m-diaminophenol 
Sulphnnic  Acid  capable  of  being  Chromed  on  the  Fibre; 

Production  of  Oisazo  .     Badische  Anilin   iind   Soda 

Fabrik.     Fr.  Pat.  308,000,  Feb.  9,  1901. 

The  m-diaminophenol  sulphonic  acid  having  the  constitu- 
tion OH  :  (NH.,)  o:  .SO;,H  =  1:2:6:4  can  be  converted  mto 
a  tetrazo  compound  without  any  formation  of  dyestuff  of 
the  Bismarck  Brown  type.  The  tetrazo  compound  com- 
bines with  two  molecular  proportions  of  an  amine  or  phenol, 
or  their  derivatives,  the  operation  in  the  case  of  different 
conjugates  taking  place  in  two  stages.  The  dyestuff,  for 
example,  from  li  salt  and  )3  napbthol  gives  violet  shades  on 
wool,  which,  on  subsequent  chroming,  become  bhickish-blne. 

— T.  A.  L. 

Blue  Dyestuff s  for  Unmordanted  Cotton ;  Production   of 

.     Badische    Anilin    und    Soda   Fabrik.     Fr.    Pat. 

308,557,  Feb.  27,  1901. 

By  oxidising  dialkyl-p  -  pbenylencdiamiue  thiosulphonic 
acids  and  phenol,  there  result  dialkylamino-indophenol 
thiosulphonic  acids.  When  these  products  are  heated  with 
sulphur  and  alkaline  sulphides  to  about  125°  C,  leuco 
derivatives  are  obtained  which  readily  oxidise  in  the  air  to 
fast  blue  dyestuffs.— T.  A.  L. 

Dyestuffs  [  Violet,  Blue']  front  m-Diaminophenol  Sulphonic 
Acid  capable  of  Chroming  on  the  Fibre  ;  Production  of 

Disazo  .     Badische  Anilin  nud   Soda  Fabrik.     Fr. 

Pat.  308,538,  Feb.  24,  1901. 

The  uitro-aminophenol  sulphonic  acid  of  Ger.  Pat.  93,443, 
or  the  dinitropheMol-/)-sulphonic  acid  of  Fr.  Fat.  280,031, 
when  treated  with  reducing  agents,  yield  ni-diaminophenol 
sulphonic  acid  having  the  constitution  0H:(XHo);:S03H 
=  1:2:6:4.  This  product  gives  a  tetrazo  compound, 
which  combines  with  two  molecular  proportions  of  a  dye- 
stuff  component,  such  as  iS-naphthol,  dihydrosynaphthol, 
caphthol  sulphonic  acids,  m-phenylenediamine,  or  amino- 
naphthol  sulphonic  acids,  to  form  wool  dyestuffs,  giving 
^•iolet  to  blue  shades,  which,  on  subsequent  chroming, 
become  greener  and  darker.  (See  also  Fr.  Pat  308,000 
above,  and  En<r.  Pat.  18,624  of  1900;  this  Journal,  1901, 
890.)  -T.  A.  L. 

Red  Mordant  Dycstuff's ;  Manufacture  of .     Badische 

Anilin  und  Soda  Fabrik.     Fr.   Pat.   309,573,   April   1, 
1901. 

Bt  combining  tetrazodiphenyl  with  salicylic  acid  and  with 
1 .3-uaphthol  sulphonic  acid,  or  with  one  of  its  derivatives 
snlphonated  in  the  /8-position  or  substituted  (for  example 
by  benzoyl)  in  the  amino  group,  valuable  red  mordant  dye- 
stuffs  fast  to  milling  are  obtained.  The  order  in  which  the 
combination  takes  place  is  immaterial. — T.  A.  L. 

Brown    Substantire   Dyestuff';    Manufacture   of   a   . 

Badische  Anilin   und  Soda   Fabrik.     Fr.    Pat.    311,190, 
May  25,  1901. 

HESAXiTRODiPHExrLAMrxE  (dipicrylauiiue),  when  heated 
with  sulphur  and  alkaline  sulphides,  yields  a  brown  dyestuff 
for  cotton  or  wool,  fast  to  soap,  acids,  and  light.  The  shades 
are  darkened  by  passing  the  dyed  fabric  through  a  bath 
containing  cbromates,  copper  sulphate,  and  acetic  acid. 

— T.  A.  L. 


Green  Cotton  Dyestujf;  Production  of ..      Bidischs 

Anilin      und      Soda     Fabrik,      Lilwigshafen-ou-R'iine, 
Germany.     Fr.  Pat.  312,573,  July  10,  1901. 

Whkn  paranitraniline  is  heated  together  with  sulphur  and 
an  alkali  sulphide,  it  yields  green  dyestuffs  direjtly  dyeing 
cotton,  which  are  totally  different  from  those  obtained 
from  p:iraphenylenediamine  according  to  the  Fr.  Pat. 
236,405,  Feb.  19,  1S94.  The  followiug  example  is  given  :— 
SO  kilos,  of  crystallised  sodium  sulphide  are  heated  with 
25  kilos,  of  sulphur  to  150°  C,  and  20  kilos,  ot  para- 
nitraniline are  gradually  added,  while  the  temperature  is 
raised  to  2u0°,  kept  at  that  point  for  four  hoars,  and  after- 
wards raised  for  two  hours  to  230°.  The  dyestuff  thus 
oblained  dyes  unmordanted  cotton  deep  green  sh.tdes,  which 
arc  fast  to  light  and  oxidising  agents. — F.  N. 

Black  Colouring  Matter  for  Cotton;  Manufacture  of . 

Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen-on- 
Ehinc,  Germany.  Fr.  Pat.  311,438,  June  3,  1901. 
Toe  process  herein  described  is  supplementary  to  that  of 
the  Fr.  Pat.  292,793,  Sept.  25,  1899,  and  consists  in  heating 
with  sulphur  and  alkaline  sulphides,  or  with  sulphur  and 
caustic  alkalis,  the  oxydinitrodiphenylamine  sulphonic  acid, 
obtained  from  o-aminophenol-;j-sulphouic  acid  and  2.4- 
dinitro  I-cblorhenzene,  but  with  addition  of  copper  or  a 
copper  salt.  The  product  so  obtained  dyes  cotton  black 
shades,  which  are  fast  to  light  and  washing.  They  can  be 
treated  on  the  fibre  with  cbromates  or  copper  salts. — F.  N. 

Blac/c  Substantive  Dyestuffs  for  Cotton;  Manufacture  of 

.      Badische   Anilin   und   Soda  Fabrik.      Fr.    Pat. 

•293,138,  April  1,  1901.     Supplement. 

AccoKDixG  to  the  chief  French  patent  of  Oct.  G,  1899 
(Eiig.  Fat.  20,232  of  1899;  this  Journal,  1900,  818),  the 
patentees  obtain  substantive  black  dyestuffs  by  fusing 
ni-dinitrodi-/i-hydroxydiphenyl-m-phenylcuediamin'e  (  with 
sulphur  and  alkaline  sulphides.  They  now  find  that  this 
substance  may  be  replaced  with  advantage  by  dinitrochloro- 
di-;)-hy(lroxydiphenylenediamine,  obtiiined  by  condensing 
trichlorodinitrobenzene,  melting  at  103°' 5  C,  with  two 
molecular  proportions  of  ;)-aminopheuol  in  presence  of 
sodium  acetate.  The  condensation  product  forms  an  orance 
crystalline  powder  insoluble  in  water,  readily  soluble  in 
alcohol,  especially  when  hot.  It  softens  at  155°  C,  and 
melts  with  blackening  and  effervescence  at  215°  C. 

— T.  A.  L. 
Azo  Components  and  A:o  Dyestuffs;  Manufacture  of  New 

.      Cie.    Parisienne  de   Coul.  d'Aniliue.      Fr.  Pat. 

309,794,  April  9,  1901. 

The  patentees  find  that  2.4'.2'-aminonaphthol  sulphonic 
acid  condenses  with  phenylthiocarbimide  and  its  homolof  ues 
in  presence  of  sodium  carbonate,  forming  probably  asym- 
metrical thioureas,  which  combine  with  diazo  and  tetrazo 
compounds,  yielding  bright  cotton  dyestuffs  fast  to  acids. 

— T.  A.  L. 
Chloro-amino   Phenolsulphonic    Acid  1.3.4.5,   and  Azo 

Colouring    Matters    therefrom ;     Production    of  . 

Badische   Anilin  und    Soda  Fabrik.      Fr.   Pat.  311,722. 

June  13,  1901. 

The  production  of  1 .3.4.5-chloro-aminophenol  sulphonic 
acid,  as  claimed  in  the  Fr.  Pat.  301,530,  June  22,  1900,  is 
not  practicable,  since  the  nitration  of  the  monosulphonic 
acid  of  paradichlorobenzene  does  not  give  a  uniform 
product.     The  patentees  arrive  at  the  same  compound — 

CI 


HSO, 


OH 


NH„ 


by  sulphonating  the  1 .4-dichlorobenzene  and  heating  the 
sulphonic  acid  so  obtained  with  alkahne  solutions  under 
pressure;  the  hitherto  unknown  1.4.chlorophenol-5-su!- 
phonic  acid  so  obtained  gives,  on  nitration  in  sulphuric  acid 
solution  and  subsequent    reduction,  the  above-mentioned 
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chloro-aminophenoTsulplionic  acid  ;  the  diaz  i  compound 
of  this  acid  only  combines  with  cortaiu  compoDents  and 
only  at  a  moderately  high  temperature,  e.g.,  with  2.5.7- 
aminonaphtholsulphonic  acid,  3.5.7-phenylaminonaphthol- 
suljiliouic  acid  and  with  the  various  betanaphtholsulphouic 
acids,  yieldins^  red  to  reddish-yellow  wool  dyestufFs,  which,  on 
chroming,  change  to  bluish-black  or  blue. — F.  N. 

Dyestuff    IBltie,     Grey']    from    \  A'-Dinilronaphthalcne ; 

Manufacture  of .    Cie.  Parisienne  de  Coul.  d'Anilin  e. 

Fr.  Pat.  307,087,  Jan.  12,  1901. 

AVhen  snlpliurettcd  hydrogen  is  passed  into  1 .4'-dinitro- 
naphthalene  toO  kilos.)  dissolved  in  400  kilos,  of  chloro- 
sulphonic  acid  (sulphuric  chlorhydrin),  the  temperature 
rises  spontaneously  to  130° — 140°  C,  and  is  maintained 
thereat  by  cooling  until  the  reaction  is  complete.  The  melt 
is  finally  heated  for  five  hours  to  110° — 220°  C,  a  current  of 
sulphuretted  hydrogen  being  passed  through  the  whole 
time.  It  is  then  poured  on  to  ice,  and  the  filtered  product 
is  purified  by  dissolving  it  in  sodium  carbonate.  It  dyes 
blue  shades  from  an  acid  bath,  which,  on  subsequent  treatment 
with  chrome,  yield  fast  grey  shades. — T.  A.  L. 

Dyestiiffs  [^Blue^  of  the  Anthracene  Serie.^ ;  Manufacture 

of .     Cie.   Parisienne  de   Coul.  d' Aniline.     Fr.    Pat. 

309,772,  April  6,  191)1. 

The  dycstuffs  iu  question  are  sulphonic  acids  of  tetramiuo- 
anthraquinones,  and  are  obtained  by  dinitrating  the  acidyl 
(preferably  oxalyl)  derivatives  of  diamino-authraquinone, 
reducing  these  products,  and  subsequently  sulphouating 
them,  when  sulphonatiou  and  elimination  of  acidyl  groups, 
take  place  simultaneously.  The  dyestuffs  gire  fast  blue 
shades  ou  wool  from  an  acid  bath.  Products  having  very 
similar  properties  can  also  be  obtained  by  boiling  tlie 
dinitrodiamino-anthraquinones  or  their  acidyl  derivatives 
with  sodium  bisulphite  solution,  and  precipitating  the  new 
derivatives  with  hydrochloric  acid. — T.  A.  L. 

Dyestuff  [Brown']  derived  from  2.i-Dinitro-p-hydroxy- 
diphenylamine  ;  Manvfactureof  a  Sulphurised-^—.  Cie. 
Parisienne  de  (3oul.  d'Aniline.  Fr.  Pat.  308,73.5,  March  5, 
1901. 

The  product  is  obtained  by  acting  with  neutral  sulphites  on 
2.4-dinitro-p-hydroxydiphenylaraine  or  on  2 . 4-iiitro-amino- 
p-hydroxydiphenylamine  under  pressure,  and  fusiug  the 
product  so  formed  with  alkaline  polysulphides. — T.  A.  L. 

Dyestuffs;    Manufacture   of  Direct    Cotton   Sulphurated 

Black  .     Cie.   Parisienne   de  Coul.  d'Aniline.     Fr. 

Pat.  309,322,  IVIar.  23,  1901. 

Black  dyestuffs  for  unmordanted  cotton  are  obtained  liy 
fusing  with  sulphur  and  alkali  sulphides,  chloronitro- 
phenolsulphonic  acid  (OH :  NO., :  SO3H  :  CI  =  1  ;  2  :  4  :  6)  or 
dichloroniirophenol  ((JII :  CI :  X02:C1  =  1:2:4:6).  These 
substances  are  obtained  by  the  action  of  nitric  acid  in 
aqueous  solution  on  the  mono-  or  dichlorophenolsulphonic 
acids  formed  by  the  action  of  chlorine  on  p-phenolsulphouie 
acid.  The  shades  produced  are  darkened  by  subsequent 
treatment  with  copper  salts. — T.  A.  L. 

Disazo  Dyestuffs  [Brown,  Black]  from  o-o-Diaminophenol 

p-Sulphonic  Acid ;  Manufacture  of .   Cie   Parisienne 

de  Coul.  d'Aniline.     Fr.  I'at.  310,597,  May  6,  1901. 

TuE  patentees  find  that  the  tetrazo  compound  from  o  o- 
diaminophenol-/)-sulphonic  acid  will  combine  successively 
with  two  different  dyestuff  components.  The  resultinj; 
products  dye  wool  reddish-brown  to  dark  brown  shades, 
which,  when  tre.-ited  on  the  fibre  with  metallic  salts,  yield 
fast  brown  to  black  lakes.  The  same  products  may  be 
obtained  by  starting  with  o-nitro-o-aminophenoI-/)-sulphonie 
acid,  diazotising  this  and  combining  it  with  one  component, 
reducing  the  nitrohydroxyazo  compound  formed  with 
sodium  sulphide,  diazotising  the  resulting  aminohydroxy- 
azo  compound,  and  combining  this  with  a  second  dyestiifl 
component.     (Sec  preceding  Fr.  Pat.  308,000,  page  43.) 

— T.  A.  L. 


Dyestuffs  for   Cotton  obtained  from  the  1 . 1'-  and  1  A'-Vi- 
iiitronap/ithalenes,  from    Trinitroitaphthalene  and   their 

Derivative.^ ;    Manufacture   of  Sulphurated .      Cie. 

I'arisienne  de  Coul.  d'Aniline.     Fr.  Pat.  304,981,  May  10, 
1901.     Supplement. 

The  method  described  in  the  chief  patent  of  Oct.  30,  1900 
(fusion  cf  1 . 1'-dinitronaphthalene  with  alkaline  polysuljihides 
in  presence  of  zinc  salts),  is  also  applicable  to  other  reaction 
products  of  1 .1'-dinitronaphthalene,  such  as  those  obtained 
by  the  action  of  sodium  sulphide  in  aqueous  solution  with 
or  without  the  addition  of  sulphur,  or  else  by  the  action  of 
fuming  sulphuric  acid,  and  also  to  the  reduction  product 
of  this  derivative  obtained  by  means  of  sulphites.  Another 
transformation  product  is  that  obtained  by  passing  sul- 
phuretted hydrogen  into  the  sulphuric  acid  solution  of 
dinitronaphthaleue.  Vv'heu  this  is  heated  with  sodium 
sulphide,  zinc  chloride,  and  sulphur,  a  bluish-black  cotton 
dyestuff  is  obtained.— T.  A.  L. 

Bhodamine ;    Production    of  Derivatives  of  .      Cie. 

Parisienne    de    Coul.     d'Aniline.       Fr.    Pat.     311,815, 
June  15,  1901. 

The  process  consists  in  a  condensation  of  the  acyl  deriv.atives 
of  meta-aniinophenol,  like  aeetyl-meta-aminophenol  (meta- 
hydroxyacctauilide),  or  beiizoyl-meta-aminophenol  (meta- 
hydroxybenzanilide),  with  dialkylamino-oxybenzoylbenzoic 
acid,  yielding  asymmetric  acyl  derivatives  of  dialkylrhod- 
amines.  Concentrated  sulphuric  acid  is  used  as  a  con- 
densing agent. — F.  N. 

Dyestuffs  [Brown,  Green]  containing  Sulphur ;  Manufac- 
ture of .     J.   E.  Geigy  and  Co.     Fr.  Pat.  306,989, 

Jan.  9,  1901. 

Bkown  dyestuffs  for  unmordanted  cotton  are  formed  by 
fusing  azo  d3'estufls,  such  as  hydroxyazobcnzeno  (20  kilos.), 
Or.ange  II.,  or  similar  derivatives,  with  dry  sodium  sulphide 
(40  kilos.)  to  a  high  temperature  (300°  C.  and  .above), 
without  access  of  air,  until  a  maximum  intensity  of  colour 
is  obtained.  The  melt  can  then  be  used  directly  for  dyeing. 
The  patentees  further  find  that  when  ;i-uitrophenol  and 
hydroxyazobeuzene  are  heated  with  sulphur  and  sodium 
sulphide  to  about  200° — 240°  C,  products  are  obtained 
which  dye  unmordanted  cotton  olive  to  green  shades. 

— T.  A.  L. 

Dyestuffs    [Broun]     containiny    Sulphur    derived    from 

m-Tvlylenediamine  ;  Manufacture  of .    J.  R.  Geigy. 

Fr.  Pat.  306,655,  Jan.  16,  1901.     Supplement. 

In  place  of  employing  phthalic  acid  according  to  the  chief 
specification,  the  patentee  makes  use  of  thiodiglycollic  acid, 
which  is  readily  obtained  by  treating  salts  of  chloracetic 
acid  with  sodium  sulphide.  For  the  produeticm  of  a  dve- 
stuff,  40  kilos,  of  sulphur  are  dissolved  in  an  iron  vessel  in 
120  kilos,  of  crystallised  sodium  sulphide,  and  17  kilos,  of 
m-tolylenediamine  are  stirred  in,  and  subsequently  a 
solution  of  14  kilos,  of  sodium  thiodiglycoUatc  is  added. 
The  temperature  is  raised  to  250° — 3130°  C.  until  sul- 
phuretted hydrogen  is  no  longer  evolveil,  and  the  product 
obtained  can  be  employed  directly  for  dyeing.  It  gives 
reddish-orange-brown  shades  on  cotton  from  a  salt  bath, 
hut  these  are  fugitive  to  light.  If,  however,  after  dyeing, 
the  fabric  be  treated  with  oxidising  agents  (bichromate  or 
copper  sulphate  and  acetic  acid),  yellowish-brown  shades 
are  obtained  resembling  cachou,  whicli  are  very  fast  to 
light,  acids,  alkalis,  and  soap.  In. place  of  m-tolylene- 
diamine,  other  products  enumerated  in  the  chief  patent  may 
be  employed,  but  »i-phenylenediamiue  only  gives  a  weak 
dyestuff  of  a  greyish  shade. — T.  A.  L. 

Dyestuffs  containing  Sulphur;  Manufacture  of  Sulpho7iic 
Acids  of  Alkyl  Derivatives   of  p  -  Amino  - p  -  hydroxy' 

dialphylamines   and  of  .     ,1.  R,  Geigy.     F'r.    Pat. 

310,809,  May  15,  1901. 

Indophenol  (obtained  by  simultaneously  oxidising ^-amino- 
dimethylaniline  and  phenol)  is  treated  in  presence  of  water 
with  crystallised  sodium  sulphide,  dissolved  iu  water,  and 
heated  to  .about  60  C.  initil  an  almost  colourless  solution  is 
I  obtained.    On  adding  hydrochloric   acid,  a   precipitate  of 
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dimethyl-;)-amino-/)-h_v[lrox_vdiplienylamine  sulphonic  acid 
is  obtaiuuil.  When  this  prdduet,  or  one  of  its  homologues, 
is  fused  with  alkaline  polysulphides,  leiico  compounds  are 
obtained,  -nhicli,  by  the  action  of  oxidising  agents  (air, 
sodium  hypochlorite,  hydrogen  peroxide,  or  persulphates 
in  an  alkaline  solution,  or  eUe  potassium  bichromate  or 
fen'ic  chloride  in  a  faintly  acid  solution),  are  converted  into 
products  which  dye  unmordanled  cotton  fast  blue  shades 
iVoin  a  b.ath  containing  sodium  sulphide. — T.  A.  L. 

Dyestuff,  Black,  for  Cotton  ;  Production  of  a .    Aetien- 

geseilschaft   fiir    Anilinfabrikation.      Fr.    Pat.    3UG,876, 
Jan.  5,  1901. 

The  product  is  obtained  by  boiling  in  aqueous  solution 
dinitrochlorohydroxydiphenylamine — 

1.3.4.(N02)2.C6H3.NH.C5H3.C1.0H.1..3.4, 

together  with  sulphur  and  an  alkaline  sulphide.  The 
dinitrochlorohydroxydiphenylamine  is  productd  by  heating 
together  in  a  suitable  solvent,  dmitrochlorobenzcne — ■ 

(CliCNO.,^  =1:2:4) 

with  chioraminophenol  (OHiChNHj  =  I:2:'4)  in  presence 
of  sodium  carbonate  or  acetate.  The  condensation  product 
is  almost  insoluble  in  water,  but  readily  soluble  in  caustic 
alkalis.  It  separates  from  boiling  alcohol  in  red  needles 
melting  at  180°  C.  For  the  preparation  of  a  dyestuff, 
31  kilos,  of  it  are  adde<l  to  60  kilos,  of  sulphur  and  150  kilos, 
of  cryst.allised  sodium  sulphide  iu  180  litres  of  water,  the 
whole  being  boiled  for  40  hours  under  a  reflux  condenser. 
The  dyestuff  is  then  precipitated  from  the  blackish-blue 
solution,  either  by  adding  salt  or  a  mineral  acid,  or  else  by 
passing  a  curreut  of  air  through  it.  In  the  latter  case  it  is 
necessary  to  add  sodium  sulphide  in  order  to  obtain  a  clear 
solution.  The  product  dyes  unmordanted  cotton  from  a 
bath  containing  sodium  sulphide  and  salt,  a  deep  greenish- 
black  shade,  which  remains  unchanged  by  treatment  with 
hydrogen  peroxide. — T.  A.  L. 

Vyestuffs  [Blue  Black  and  Blue~]  for  Cotton  ;  Production 

of  .     Actiengesellschaft  fiir  Anilinfabrikation.     Fr. 

Pat.  307,719,  Feb.  1,  1901. 

The  products  are  azo  derivatives  of  the  alkyl  ester  of 
3.6-diamino;)  -  cresol  1 .3.6.4. C6H2.CH3.(NHj)„.OCH3 
and  Clevc  acids,  the  resulting  products  being  diazotised  and 
combined  with  certain  naphthol  sulplionic  acids.  They 
may  be  finally  diazotised  on  the  fibre  and  combined  with 
3-naphthol  or  w-tolylenediamine,  yielding  indigo-blue  or 
bluish-black  shades.  Two  methods  are  employed,  the  first 
of  which  IS  illustrated  by  the  following  example : — The 
methyl  ether  of  acetdiamino-p-cresol,  1 .3.4.6. Cr,H„.CH3. 
XHCOCH3.OCH3.NH.2,  is  diazotised  and  combined  with 
I  .S'.CioHj.NH.j.SOsH;  the  amino-azo  compound  is  diazo- 
cised  and  combined  in  alkaline  solution  with  2.  l'.2'-amiuo- 
naphthol  sulphonic  acid,  the  resultiijg  product  being 
ultmiately  byilrolysed  by  boiling  with  caustic  soda.  This 
dyestuff  gives  blackish-blue  sliades  on  unmordanted  cotton, 
which,  on  diizoiisation  and  combination  with  i3-uaphthol  or 
wi-tolylenediamine,  give  fast  bluish-black  or  black  shades. 
The  following  example  illustrates  the  alternative  method. 
The  methyl  ester  of  nitro-aminocresol,  1 .3.4.6. C5H.2.CII3. 
JJH0.OCH3.NO3  is  diazotised,  combined  with  1.3'-naph- 
thylamine  sulphonic  acid,  again  diazotised,  and  combined 
with  2.3'-naphthol  sulphonic  acid,  the  resulting  nitro 
product  being  reduced  with  sodium  sulphide.  The  product 
dyes  unmordanted  cotton  violet-grey,  and,  after  diazotisa- 
tion  and  combination  with  yS-naphthol  on  the  fibre,  yields 
fast  indigo-blue  shades. — T.  A.  L. 

Dyestiiffs  [/?/«<>]  of  the  Diphenyhmplithylmethane  Series; 
Munuf'aclure  of  .     Actiengesellschaft     fiir  Anilin- 

fabrikation.    Fr.  Pat.  309,104,  March  18,  1901. 

The  basic  dyotuff  obtained  by  condensing  o-dinaphthyl- 
amine  with  teiramethyldiaminobenzophenone,  when  acted 
on  with  fuming  sulphuric  acid  (10  per  cent.  SO3)  at  20° — 
30°  C,  gives  a  product  dyeing  blue  shades  on  wool  from  an 
acid  bath.  Further  suiphonation  gives  redder  shades. 
■(Compare  Eng.  Pat.  22,406  of  190U;  this  JoiTDal,  1901, 
1108.)— T.  A.  L. 


Azo  Di/eslnffs  gtring  Blue  Shades  on   Wool  in  presence  of 

Copper    Salts ;    Manufacture  of    .      Actiengesell- 

scliaft  fiir  Anilinfabrikation.    Fr.  Pat.  310,410,  April  30, 
19U1. 

Br  sulphouating  4.2.  l-chloro-aminophenol  with  four  times 
its  weight  of  100  per  cer.t.  sulphuric  acid,  it  is  converted 
into  a  sulphonic  acid,  which,  after  diazotisation,  is  combined 
in  alkaliue  solution  with  1.1'. 3. 3'-  (II  acid)  or  with 
l.l'.2.4-aminonaphthol  disulphonic  acid.  The  products 
so  obtained  dye  wool  fiist  blue  shades  from  acid  baths 
containing  copper  salts. — T.  A.  L. 

Dyeslufl's  [Orange']  of  the  Acridine  Series;  Manufacture 

of  New .     Actiengesellschaft  fiir  Anilinfabrikation. 

Fr.  Pat.  280,164,  March  29,  1901.     f^upplemeut. 

In  place  of  condensing,  as  in  the  chief  patent,  benzaldehyde 
and  /3-naphthol  with  m-tolylenediamine,  it  is  now  found 
that  the  latter  product  may  be  replaced  by  its  alkyl 
derivatives,  giving  acridine  dyestuffs  of  a  redder  shade. 
The  products,  heated  together  to  about  190°  C,  yield  leuco 
derivatives,  which,  on  oxidation  with  ferric  chloride,  give 
dyestuffs — that  from  ethyl-m-tolylene  diamine — 

(CH3  :  NlICoHs  :  NII2  =1:2:4) 
dyeing  orange  shades  on  tanniued  cotton. — T.  A.  L. 

Red  Shades  on  Wool;  Production  of  .  Actien- 
gesellschaft fiir  Anilinfabrikation.  Fr.  Pat.  310,508, 
M.ay  3,  1901. 

These  shades,  ranging  from  red  to  violet-red,  are  produced 
by  dyeing  wool  from  baths  cofitaining  copper  salts  with  the 
azo  dyestuffs  obtained  from  diazotised  o  aminophenol,  its 
nitro,  chlovo,  and  sulphonic  ;icld  deriv;ilives  combined  with 
naphthol  mono-  or  disulphonic  acids. — T.  A.  I,. 

Para-chlor-o-aminophenol  Sulphonic  Acid ;  Production  of 

a   .     Actienges.    fiir  Auihnlabr.,   Berlin.      Fr.   Pat. 

311,700,  June  12,  1901. 

The  patent  refers  to  the  conversion  of  p-ehlor-o-nitro- 
phenol  into  a  sulphonic  acid  of  the  corresponding  »)-chlor-o- 
aminophenol  by  means  of  bisulphite  of  soda  solution  ; 
for  instance,  25  kilos,  of  p-chlor-o-nitropheuol  and  100 
kilos,  of  bisulphite  of  soda  dissolved  iu  5uO  litres  of  water 
are  hoik-cl  under  a  reflux  condenser  till  a  clear  solution  is 
formed,  100  kilos,  of  hydrochloric  acid  (12°  B.)  are  added, 
and  the  sulphur  dioxide  is  boiled  off,  when  the  new 
p-chlor  o-aminophenol  sulphonic  acid  crystallises  out  after 
cooling. — F.  N. 

Colouring  Matters  Dyeing  ^Yool   Mordanted   u-ilh  Copper 

Sails,    Blue     Shades  ;      Production     of    Monazo     . 

Actiengesellschaft    fur   Anilinfabrikation,    Berlin.       Fr. 
Pat.  311,889,  June  18,  1901. 

These  dyestuffs  are  produced  by  diaz  tisiug  the  p-chlor- 
o-aminoplienol  sulphonic  acid  (ob  ained  by  treating 
p-chloi-o-niirophenol  with  sulphites  o;  bisulphites  of  the 
alkalis)  and  combining  the  diazo  en:!  pound  obtained  with 
1 .8-arainonaphthol-3.6-  or  2  .'i-disulphonic  acid.— F.  N. 

Disazo  Colouring  Matters ;  Manufacture  of .    Actieu- 

gesellschaft    fiir  Anilinfabrikation.      Fr.    Pat.    311,963, 
June  20,  1901. 

1  ■8-A.MlNO-4-sulphouic  acid  is  treated  with  the  molecular 
amount  of  a-diazonaphthalene  in  acid  solution,  and  the  azo 
body  thus  formed  is  combined  with  a  diazotised  p.chlor-o- 
amimiphenol  sulphonic  acid.  Iu  the  place  of  the  last 
component,  the  product  of  the  suiphonation  of  chlor-o- 
aminophenol,  or  the  isomeric  derivative  obtained  by 
treating  p-chlor-o-amiuophenol  with  alkali  sulphites  or 
bisuljiliitcs,  may  be  employed. 

The  dyestuffs  thus  obtained  dye  wool  in  an  acid  bath, 
yielding  blacks  which  are  moderately  fast  to  washing,  but 
on  subsequent  chroming  become  deeper  and  at  the  same 
time  perfectly  fast  to  washing  and  milling. — F.  N. 


46 


JOURNAL  OF  THE   SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Jan.  15, 1902, 


Vara-chlor-o-amino  Siilphonic  Arid  ;  Production  of  a . 

Actienges.    fiir   Aniliufabr.,  Berlin.      Fr.    Pat.   311,700, 
June  22,  1901.     Supplement. 

Tins  addition  to  the  Fr.  Pat  311,700,  relates  to  the 
production  of  p-chlor-o-aminophenol  sulphonic  acid  by 
iieatins;  pchloro-o-nitropheuol  with  ueuira)  alkali  sulphites 
in  a  closed  vessel  instead  of  boilinj;  with  bisulphites 
under  the  reflux  condenser,  as  described  in  the  main  patent. 
As  an  example  the  foUoiving  is  given : — 26  kilo..!,  of 
7)-chlor-o-uitrophenol,  ISO  kilos,  of  sodium  sulphite,  aud 
230  litres  of  water  are  heated  together  for  five  hours  iu  a 
pressure  boiler  to  150°— 160'  C— F.  N. 

Colouring  Matters  [Directly  Dyeing   Cottim^  ;  Manufac- 
ture of .     Actienoesellschaft  fiir   AnilinfabrikatioD. 

Fr.  Pat.  312,290,  July  ),  1901. 

Tub  disazo  colouring  matters,  containing  as  first  com- 
ponent the  alkyl  ester — [R  =  an  alkyl  group] 

O  R 


H,N 


/\ 


CI 


NH., 


as  middle  component  one  of  the  two  alpha-l-naphthylamine- 
beta-3-  or  beta-4-  sulphonic  aeids — so-called  Cleve's  acids, 
and  as  end  coniptnent  the  beta-l-naphthol-beta-3-sulphoiiic 
acid  (beta-naphthol  sulphonic  acid  F),  are  valuable  dye- 
stuffs  for  uumordanted  cotton. 

One  can   either  start  from   the  acetyl  derivative  of  the 
said  alkyl  ester  represented  by  the  formula — 


CH, 


O  R 
.CO.HN  /'\ 

\/ 

01 


NH, 


aud  finally  splitting  off  the  acetyl  group,  or  from  the  nitro- 
amino  compound — 

O  R 


H,N 


Cl 


xo.. 


I. 

H.X 


OR 


'        '  N  =  N- radicle  of  Clc- 
\|         naphthol  sulphonie  ccid  F. 


acid-N  =  N-beta- 


OR 


11.  Beta-naphthol  sulphonic  acid  F  ,v 

-N  =  N-radicIe  of  Cleve's  acid  -N=N  /  \ 


01 


KH., 


and  reducing  the  final  disazo  body  with  alkaline  reducing 
agents,  so  obtaining  disazo  colouring  matters  of  the  two 
isomeric  series,  as  shown  in  the  following  formulae : — 


For  example,  24-1  parts  of  the  methyl  ether  of  mono- 
acetyl  diamino  4-chlorphenol  arc  dissolved  in  water,  with 
addition  of  30  parts  of  hydrochloric  acid,  and  are  diazotised 
in  the  well-knov\n  manner  with  7  parts  of  sodium  nitrite. 
The  solution  is  run  into  a  well-cooled  solution  of  24'.')  parts 
of  Cleve's  acid,  with  sufficient  soda  to  keep  the  mixture 
alkaline.  Aftir  acidifying,  it  is  rcdiazotised  with  7  part* 
of  sodium  nitr'te,  and  the  so  formed  aniino-azo  compound 
is  run  into  a  solution  of  27  parts  of  the  sodium  salt  of 
beta-naphthnl  sulphonic  acid  F,  and  carbonate  of  soda  is 
added  to  keep  the  combination  mixture  alkaline.  After 
12  hours'  well  stirring  and  gradually  heating  to  HI)"  C,  the 
acetyl  disazo  conpound  is  salted  out  and  filter-pressed.     It 


is  saponified  by  heating  to  a  moderate  temperature  with  a 
solution  of  caustic  soda.  The  dyestuff  so  obtained  produces 
on  un mordanted  cotton  violet-greyish  shades,  whieh,  by 
subsequently  diazotising  on  the  fibre  and  combiuiug  with 
beta-naphthol,  yield  nice  indigo  like  shades  of  reuiaikable 
fastness. — F,  N. 

Mono-azo     Colouring    Matters ;     Manufacture    of , 

Actiengesellschaft      fiir     Anilinfabrikation.       Fr.    Fat. 
312,496,  July  S,  1901. 

NiTRO-.VMINOPHENOL  (OH  :  NIL  :  NO;  =  1  :  2  :  4)  is  diazo- 
tised  and  combined  with  asymmetrical  chlor-m-phenj'lene- 
diaiuine  (01  :  NH;  :  NHo  =  1  :  2;4)  or  with  symmetrical 
chlor-m-phenylenediamiue  (Cl  :  NH;  :  NH;  =1:3;  0). 

The  dyestuff  obtained  yields  on  chrome-mordanted  wool 
deep  3'ellowish-brown  shades,  whieh.  are  remarkable  for 
their  fastness  to  light  and  washing. — F.  N. 

V.-PEEPAEINQ,  BLEACHING,  DYEING, 

PRINTING   AND    FINISHING    TEXTILES, 

YARNS,  AND  FIBRES. 

Hi/drogen   Peroxide    Solutions  for    Bleaching ;   Action  of 

Various   Metals   on .      P.    Liittriughaus.      Fiirber- 

Zeit.  1901, 12,  [21],  328—331. 

With  a  view  to  determining  the  relative  suitability  of 
various  materials  for  the  construction  of  vessels  for  contain- 
ing bleaching  baths  of  hydrogen  peroxide,  the  action  upon 
this  compound  of  the  following  metals,  namely,  iron,  lead, 
copper,  zinc,  aud  aluminium  was  investigated.  Upon  a. 
liath  prepared  from  sodium  peroxide  (1  part),  sulphuric 
acid  (1  part  at  66'  B.),  and  Epsom  salts  (3  parts),  these 
were  found  to  exert  a  destructive  action  in  the  order  given, 
the  first  having  a  considerable,  and  the  last  a  verj'  slight 
action.  Upon  solutions  of  hydrogen  peroxide,  obtained  by 
dissolving  together  sodium  peroxide  (1  pait)  and  sulphuric 
acid  (1"3  p.art  at  G6' B.),  and  rendered  slightly  alkaline, 
in  one  case  with  sodium  silicate,  aud  in  a  second  case,  with 
ammonia,  the  list,  in  order  of  activity,  is  lead,  copper,  iron, 
zinc,  aluminium. 

It  is  assumed  that  the  oxides  of  zinc  and  alumiuium 
which  are  formed,  combine  with  some  of  the  alkali  present, 
and  thus  reduce  the  alkalinity  of  the  baths,  solutions  of 
hydrogen  peroxide,  it  is  known,  being  more  stable  when 
acid  or  neutral  than  when  alkaline.  From  these  results  it 
would  appear,  first,  that  the  baths  should  bo  heated  by  direct 
steam,  so  that  the  heating  may  be  effected  rapidly  and  the 
steam  pipe  withdrawn  when  not  in  use;  aud,  secondly,  the 
steam  pipes  should  be  made  of  copper  or  brass,  pipes  made 
of  aluminium,  as  also  those  of  stoneware  and  india-rubber, 
not  having  as  yet  been  tried  on  an  industrial  scale. — E.  B. 

Velvet  and  Allied  Materials.     Fiirth.     Fiirber-Zeit.  1901, 
12,  [22],  342. 

Ple.ising  effects  in  damask  velvet  are  obtained  by  printing 
designs  on  the  cloth  under  high  pressures,  so  that  on 
subsequently  teasling  the  fabric,  the  compressed  printed 
portions  remain  smooth,  whilst  the  remainder  of  the 
material  is  raised.  The  process  is  susceptible  of  many 
uiodifieations,  and  four  printing  recipes  are  given  a* 
illustrations. -G.  T.  M. 

Logwood  Black  on    Tissues  prepared  with  Stidium  Peta- 

J^ aphtholate  ;  Production  of .     Langer.     Bull.  Soc. 

lud.  ilulhouse,  Proces-Verbaus,  1901,  l.J4. 

The  colour  mixture  contains,  in  addition  to  logwood  extract 
and  a  thickening  agent,  chromium  nitrate-acetate  and  a 
considerable  proportion  of  potassium  chlorate.  This  mix- 
ture is  applied  to  teitile  fabrics  prepared  with  sodium 
/3-naphthol.— E.  B. 

PrimuUne   and   Similar   Colours ;     Developinq   Diazotised 
.     K.  Mayer.     Farber-Zeit.  1901, 12,  [21],  332. 

A  coMBTK.\Tiox  of  thc  two  proccsscs  of  "  developing " 
I'rimuline  and  similar  dyi^tuffs  which  have  been  dyetl  and 
diazotised  on  the  fibre,  and  of  stiffening  the  fabrics  thus 
treated  by  passing  theiu  through  starch  paste. 
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Tlie  fabric  is  dyed  in  tank  a  (sfe  figure),  cooled  by 
ruiininj;  over  the  rollers  c,  passed  through  the  diazotising 
>ohilion  in  Link  b,  and  the  colour  is  developed,  and  the 
taliric  simultaneously  slift'cued  by  a  passage  through  the 
mangle  J.  nhi(^h  contains  a  hot  mixture  of,  for  instauce, 
2.1100  parts  of  water,  120  parts  of  starch,  and  2-o  parts  of 
sodium  /S-naphtholate. 


l>ecomposition  of  the  diazo  compound  on  the  fabric  does 
not  occur  in  the  hot  paste,  as  combrnation  with  the  /3- 
uaphthol  is  effected  instantaneously. — E.  B. 

Calico  Printing ;  Application  uf  Pholoyruphi)  in  Engraving 

Rollers  for .     J.  Depierre.     Kev.  Gen.  des  Mat.  Col. 

1901,  b,  [59],  257—258. 
Thk  following  method  of  engraving  rollers  for  use  in  calico 
printing  has  been  introduced  into  practice  by  Koltfs,  who 
has  patented  it  in  Belgium : — The  design  to  be  reproduced 
"  is  photographed  through  a  screen  upon  a  transparent  film. 
This  is  then  placed  upon  the  roller  to  be  engraved,  which 
has  previously  been  coated  with  a  layer  of  sensitised  gelatin. 
After  exposing  the  latter  to  light,  the  unaltered  gelatin  is 
removed ;  that  w  hich  remains  is  charred,  and  the  roller  is 
then  etched  with  acid  in  the  ordinary  manner.  In  this 
way  the  design  is  obtained  upon  the  roller  in  the  form  of  a  '' 
fine  stipple.  The  slight  running  of  the  colour,  aided  by 
the  pressure  exerted  upon  this  in  printing,  causes  the 
impression  to  he  quite  firm  and  solid,  all  trace  of  the  stipple 
being  lost. 

The  screens  employed  in  the  process  are  prepared  by 
tracing  horizontil  or  diagonal  lines  to  the  number  of  five  or 
six  per  millimetre  upon  glass  plates.  The  lines  are  then 
filled  with  lampblack.  Two  plates,  engraved  exactly  alike 
in  this  manner  and  placed  together,  face  to  face,  with  the 
lines  at  suitable  angles  to  one  another,  constitute  a  screen. 
The  latter  being  made  exactly  of  the  size  of  the  plate  upon 
which  the  design  is  to  be  photographed,  is  placed  above 
the  plate  at  a  distance  of  U  mm.,  and  the  design  is  photo- 
graphed. The  photograph  is  developed,  fixed,  and  washed 
as  usual.  The  film  is  next  stripped  from  the  plate 
(transparent  films  unattached  to  glass  may  be  used  instead) 
and  dried.  It  is  then  pasted  upon  the  roller  to  be  engraved, 
which  has  previously  been  covered  in  the  dark  with  a  layer 
of  gelatin  sensitised  with  potassium  bichromate,  and  is 
smeared  with  grease  to  ensure  perfect  adherence  to  the 
roller.  After  exposure  to  light,  the  film  is  removed,  and 
the  roller  is  washed  in  water  containing  a  little  colouring 
m.itter — for  instance.  Methyl  Violet — which  renders  the 
design  more  easily  visible.  The  roller  is  next  dried,  and 
is  then  placed  over  a  gas  flame  to  char  the  gelatin  left 
upon  it.  Lastly,  it  is  etched  as  usual  with  nitric  acid  and 
polished. 

For  small  designs — for  instance,  portraits,  small  pictures, 
&c.,  for  which  the  process  is  especially  adapted — it  is 
necessary,  on  accouQt  of  the  frequent  repetition  of  the 
design  upon  the  roller,  to  produce  the  design  upon  a  small 
die  roller.  This  is  done  by  the  same  method.  The  copper 
printing  roller  is  then  engraved  as  usual  from  a  mill  roller 
prepared  from  the  die  thus  obtained. 

The  coating  of  the  copper  rollers  or  dies  with  the  film  of 
gelatin  is  a  lery  important  operation.  It  must  he  done 
quite  uniformly.  A  method,  patented  by  Maemecke  (Ger. 
Pat.  1H,924)  to  this  end,  consists  in  mounting  the  roller 
upon  a  revolving  support,  and  allowing  the  gelatin  s  dution  ' 
to  drip  upon  the  roller  from  a  vessel  which  is  gradually 
moved  forward  along  it,  the  revolution  of  the  roller  being 
continued    until  the  film  is  dry.     The  covering   can  also 


be  accomplished  by  means  of  transfer  rollers,  such  as  are 
used  in  newspaper  printing. — E.  B. 

Printing  Coloured  Grounds  [Aniline  Black,  ^c.}  on 
Wool.  H.  Kochlin.  Bull.  Soc.  Ind.  Mulhouse,  Proccs- 
Verbaux,  lUOl,  154—155.  (Sealed  note  deposited 
Sept.  10,  11390.) 

Aniline  Black.  —  The  "  chlorin.ited  "  woollen 
tissue  is  padded  in  a  solution  of  aniline  sulphate, 
dried,  and  printed  with  a  mixture  of  potassium 
bichromate  and  ferric  nitrate. 

Indophenol  Blue. — The  wool,  prepared  as  in 
the  la-t  instance,  is  padded  in  a  solution  of 
aminodimethylaniline  and  a-naphthol,  and  printed 
with  potassium  bichromate. 

Paraphenylenediaminc    Brown. — This   is   pro- 
duced   similarly    to    Aniline     Black,     with     p- 
phenylenediamine    sulphate    in   place   of   aniline 
sulphate. 
Greii. — "  Pyrolignite  "  of  iron  is  printed  upon  the  wool 
prepared  with  gallic  acid,  tannic  acid,  or  catechu. 

Red  and  Bioivn.—The  wool  is  prepared  with  sodium 
alizaratu  and  nitro-alizarate,  printed  with  salts  of  alumina 
and  chrome  respectively,  and  steamed  for  two  minutes. 

Reserves  may  be  produced  under  certain  of  these  grounds 
by  means  of  stannous  chloride  (500  to  1,500  grms.  per 
litre).— E.  B. 

Printing  Velvets  and  Velveteens.     Fiirth.     Eiirber-Zeit^ 
1901,12,  [21],  325— 328. 

Velvets. — For  the  production  of  these,  the  tissue,  before 
printing,  is  partly  raised,  and  is  scoured  and  bleached  if 
necessary.  It  is  then  dyed,  printed  under  heavy  pressure 
with  discharge  colours  or  with  Aniline  Black,  passed 
through  a  steam-ageing  machine,  washed,  and  dried.  After 
this,  the  raising  of  the  nap  is  completed,  the  tissue,  for  this 
purpose,  being  passed  several  times  through  a  14-  to  24- 
roller  raising  machine.  A  style  which  has  been  in  extensive 
vogue  in  Germany  is  produced  by  printing  upon  grounds 
dyed  nujstly  with  Parauitraniline  Red  or  Benzopurpuriu  4  B, 
a  reserve  for  Aniline  Black  consisting,  for  fine  patterns,  of 
finely  ground  chalk  (100  grms.  per  litre  of  printing  colour), 
or,  for  heavier  patterns,  of  acetate  of  soda  (2ii0 — 250  grms. 
per  litrL'),  and  then  padding  on  the  printing  machine  under 
heavy  pressure,  an  Aniline  Black  mixture,  the  object  being 
to  cause  this  to  penetrate  the  tissue  as  mueh  as  pos.sible,  so 
that,  when  the  tissue  is  afterwards  raised,  the  red  may  not 
be  seen  under  the  black.  The  padded  tissue  is  then  ste.ametl 
as  usual,  washed,  and  dried,  and  it  is  then  raised  and 
finished. 

When  basic  dyestufl's  on  a  tannic  acid  mord:mt  and 
insoluble  azo  colours  are  employed  in  dyeing  the  grounds, 
the  prilimiuary  raising  of  the  tissue  must  be  done  to  a 
greater  degree  than  when  direct  cotton  dyestuffs  are  used, 
as  the  colours  of  the  first  two  classes  penetrate  the  tissue 
less  than  those  of  the  last  class  do.  It  is  also  advisable  to 
bleach  the  tissue  before  dyeing  it  with  the  colours  of  the 
same  two  classes. 

Velveteens. — Owing  to  the  difficulty  in  obtaining  a  deep 
penetration  by  the  colours  in  the  printing  of  velvets, 
the  production  of  velveteens  has  come  into  existence. 
In  these  the  requisite  effect  is  produced  by  damping 
the  tissue.  This  is  accomplished  in  various  ways.  One 
of  them  is  to  use  a  damping  machine,  such  as  is  employed 
in  the  processes  of  fiuishing,  but  this  method  has  the 
drawback  that  drops  of  water  are  splashed  upon  the  tissue. 
Another  method  is  to  steam,  but  this  iloes  not  moisten  the 
tissue  enough.  Mangle-padding,  even  when  very  heavv 
pressure  is  employed,  leaves  the  tissue  too  moist.  The 
best  results,  the  author  finds,  arc  obtained  by  placing  a 
padding  roller  in  the  printing  machine,  during  the  printinn- 
operation,  behind  the  printing  rollers,  and  padding  with  a 
solution  of  1  part  of  Turkey-red  oil  i33  per  cent.)  in 
100  parts  of  water,  thickened  with  dextrin  or  gum  Iraga- 
canth,  or  when  Aniline  Black  is  being  printed,  using  a 
solution  of  1  gnu.  of  ammonium  metavanadatc  in  100  litres 
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of  water,  similarly  thickened.  After  steaming  the  tissues 
thus  printed,  and  washing  and  drying  them,  the  raising 
which  has  been  partially  performed  hefore  dyeing  and 
printing,  is  completed.  When  properly  carried  out,  this 
process  gives  a  tissue  which  presents  almost  the  same 
appearance  on  both  sides. 

Plush  Vetiiels. —  The  object  in  the  preparation  of 
these,  is  to  keep  the  print  an  niueh  as  possible  on  the  face 
of  the  tissue.  To  this  end  the  raising  of  the  tissue  is 
accomplished  as  much  as  possible  before  printing ;  the 
printing  is  done  with  slight  pressure,  and  the  tissue  after 
steaming,  &e.,  is  merely  slightly  raised  and  is  then  finished. 
The  same  colours  are  employed  in  this  as  in  the  other 
styles  mentioned  .above,  with  the  addition  of  Naphlhyl- 
amine  Bordeaux,  Diaminogene  Blue,  Immedial  Blue,  and 
other  fast  colours,  for  the  dyed  grounds. — K.  B. 

English  Patents. 

Te.rtile  Fibres ;   Treatment  of ,   Preparatory  to  thiir 

Conversion  into  Yarn,    F.  V.  M.  Kaabe,  Loudon.     Eng. 
Pat.  21,073,  Nov.  21,  1900. 

The  Ttaste  obtained  in  spinning  flax  and  similar  bast  fibres 
after  being  submitted  to  the  operations  of  opening  and 
cleaning,  is  treated  with  an  emulsion  of  a  vegetable  oil  and 
alkali,  thickened  with  Irish  moss.  Strong  rovings  capal)le 
of  being  spun  into  yarn  in  an  easy  and  economical  manner, 
are  produced  from  the  fibres  thus  treated. — E.  B. 

Bleaching  of  Vegetable  Fibres  and  Fabrici.  A.  J.  Boult. 
From  A.  Gagedois,  Paris.  Eng.  Pat.  23,110,  Dec.  18, 
1900. 

The  process  claimed  consists  in  saturating  vegetihle  fibre 
or  textile  materials,  such  as  flax,  hemp,  grasscloth,  jute,  or 
cotton,  in  a  liquid  composed  of  (1)  alkali  peroxides  (or 
alkaliue  earths  acting  as  oxidising  substances)  and  (d) 
either  (n)  soap,  or  salts  of  magnesium  or  of  aluminium 
or  of  alkali  silicates  or  (A)  soap  and  of  amylaceous  or 
gummy  or  resinous  or  gelatinous  materials.  This  second 
group  of  substances  acts  as  a  thickening  and  protecting 
matter  for  the  fibie. 

Example  with  silicate  of  sodium  :  1 — 3  per  cent,  of 
peroxide  of  sodium  ;  2 — 8  per  cent,  of  silicate  of  sodium; 
2  per  cent,  of  Mar^-eilles  soap. 

Example  with  amylaceous  materials  :  1 — 3  per  cent,  of 
peroxide  of  sodium  ;  4 — 6  per  cent,  of  starch  or  flour  very 
finely  ground  ;  1 — 3  per  cent,  of  white  soap. — H.  L. 

Di/eing  Textile  Materials ;    Machines  for  .     G.   de 

Keukelaere,  Belgium.     Eng.  Pat.  22,776,  Dec.  13,  1900. 

Thk  machine  is  principally  characterised  by  a  movable  case 
intended  to  contain  the  material  to  he  djed  ;  the  said  case 


being  closed  at  the  top'  and  having  perforated  sheet-metal 
lateral  walls,  and  in  the  centre  a  conduit  formed  by  two 
perforated  metal  plates.  A  flush-joint  arranged  at  tliu 
lower  part  of  the  case  is  adapted  to  be  automatically 
(through  the  weight  of  the  case  itself)  connected  with  the 
supply  pipe  of  the  dyeing  fluid.  A  dye  vat  surrounds  the 
movable  case  in  such  a  manner  that  the  free  passage  of 
the  dyeing  liquor  across  the  case  from  the  conduit  to  the 
perforated  sides,  is  assured. — H.  L. 

Dyeing,   Uleaching,   and   Finishing    Textiles  and  Fibres  ; 

Process  atid  Apparatus  for  .    J.  Skoupil,  Lettowitz, 

Austria.     Eng.  Pat.  1834,  Jan.  26,  1901. 

Centrifugal  action  is  employed  to  force  dye,  &c.,  liqaors, 
under  reduced  or  increased  pressure,  through  textile 
materials. 

The  latter  are  placed  in  suitable  receptacles  or  wrapped 
around  a  perforated  drum,  open  at  the  ends  and  enclosed  in 
H  jacketed  boiler.  The  liquors  supplied  to  the  interior  of 
the  drum  are  forced  through  the  materials  when  the  drum 
is  revolved. — E.  B. 

FiiEScn  Patents. 

Waterproofing  of  Te.rtile  Fabrics.     J.  Leclerq.     Fr.  Pat. 
306,852,  .Tan.  r,,  1901. 

The  fabric  is  rendered  impermeable  to  water  by  passing  it 
successively  through  an  emulsion  of  resin  soap  and  a  bath 
containing  an  aluminium  salt. — G.  T.  M. 

Waterproofing   Textile  Fabrics.     V.  Grend  and  A.  Bachc- 
iard.     Fr.  Pat.  307,607,  Jan.  24,  1901. 

The  dried  fabrics  are  steeped  in  a  waterproofing  mixture 
consisting  of  paraffin,  benzene,  soap  and  alumina,  and  then 
dried  at  90°  C  The  process  may  also  be  employed  for 
feathers  and  furs.  In  some  cases  the  aluminium  scap  is 
first  applied  in  aqueous  solutions  and  the  goods,  after  dry- 
ing, subsequently  treated  with  benzene  and  naraflin. 

— G.  T.  JI. 

Mercerising    Cotton    Yarns   ichile   Prescribing   their    IClas- 

ticity  ;  Method  of  and  Apparadis  for .     A.  Homer. 

Fr.  Pat.  306,826,  Jan.  4,  1901. 

The  object  of  this  invention  is  to  impart  to  or  preserve  in 
cotton  yarns,  during  the  process  of  mercerising  under 
tension,  as  much  elasticity  as  possible.  This  is  accom 
plished  by  the  employment  of  an  elastic  tension.  To  this 
end,  the  yarns  in  the  form  of  hanks  are  stretched  upon 
reels  6,  7  (see  Figure),  and  treated  with  a  mercerising 
solution  and  afterwards  with  water,  while  they  are  subjected 
to  an  elastio  tension  produced  by  suspending  the  upper 
reels  7,  by  means  of  counterpoises  U,  affixed  to  pulleys 
13,  from  a  roller  14,  and  connecting  the  latter  with  a  pulley 
16,  and  from  this  through  a  chain  18,  to  a  weight   19,  the 
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inntraction  of  the  yarns  thus   causing  the   reels  7,  which 

are  movable  up  and  dowu,  to  approach  the  reels  6,  ivhich 

art'  not  so  movable,  and  henee  causing  the  weight  19  to  be 

1  a  ised.     The  reels  6  are  revolved  by  means  of  the  pullejs  4, 

o  the  shaft  3.     The  vessels  2(5,  which  contain  the  solu- 

,s   requisite    for   the  treatment  of  the  yarns  arc  raised 

:ii.i  position,   after  the  yarns  have  been   placed   upon  the 

r< '-U,   and   are   lowered  again   to   facilitate  their  Temoval 

»lieu  the  operation  of  mercerising  is  completed. 

As  showing  the  advantage  of  this  method  of  mercerising, 
tlie  foUowiug'^results  are  mentioned  ;— Samples  of  the  same 
kind  of  cotton  yarn  which  had  been  mercerised  in  the 
ordinary  manner  (b),and  by  the  new  process  (c),  were 
tested  along  with  untreated  yarn  (a).  The  mean  break- 
ing strains  of  lengths  of  50  cm.  were  (a)  447,  (b)  544-5 
and  (c)  583  grms.,  while  their  mean  extensibilities,  for  the 
same  length  of  thread,  were  (a)  27-9,  (b)  25-7,  and  (c) 
30-2  mm.-E.  15. 

Cotton    Velvet.     Mercerisation  of  .     G.    G.    Capron. 

Fr.  Pat.  306,837,  Jan.  4,  1901. 

Cotton  velvet,  when  mercerised  with  a  caustic  soda 
solution  of  density  1-375—1  -385  at  10—15'  C.  either  with 
pressure  or  with  or  without  tension,  has  the  lustrous 
appearance  and  texture  of  silk  velvet.  The  mercerisation 
process  is  most  advantageously  applied  to  the  fabric  after 
weaving,  but  before  cutting  the  raised  surfaces.  When 
this  is  done,  the  cut  pile  maintains  its  lustre  throughout  the 
subsequent  operations. — G.  T.  JI. 

Cotton  ;   Final  Treatment  of   Colours    Produced   on 

by    the    Stdphur     Colourinr/    Matters.       Actiengea.   fiir 
Anilin  Fabrikation.     Fr.  Pat.  307,255,  Jan.  21,  1901. 

Cotton  goods,  dyed  with  sulphur  dyestuffs,  when  exposed 
to  the  atmosphere  for  some  length  of  time,  undergo  con- 
siderable changes  resulting  in  the  tendering  of  the  fibre. 
This  result  is  probably  due  to  the  liberation  of  a  mineral 
acid  owing  to  the  partial  oxidation  of  the  dyestuff.  It  is 
found  that  vegetable  fibres  dyed  with  sulphur  colours  and 
then  treated  with  certain  oxidising  agents  in  alkaline 
solutions  are  not  tendered  by  long  exposure  to  a  warm  and 
moist  atmosphere.  The  oxidising  agents  employed  are 
sodium  peroxide  and  hypochlorite  and  potassium  ferri- 
cyanide,  permanganate  and  chromate. — G.  T.  M. 

Mercerising    Cotton  Fabrics ;  Method  of  and  Apparatus 

for   .      J.   R.   Ecob.      Fr.   Pat.    308,117,   Feb.  13, 

1901. 

The  apparatus  forming  the  subject  of  this  invention  consists 
of  two  or  more  tanks  a,  b  (see  Fig.),  in  which  are  placed 
several  sets  of  rollers,  e,  e,  9,  r,  in  contact  one  with  another, 
and  rotated  by  suitable  gearing.  The  first  tank  contains 
the  mercerising  agent,  e.g.,  a  solution  of  caustic  soda,  the 
second  water  or  a  solution  of  acid  for  removing  or  neutral- 
ising the  alkali. 


Mercerising  Apparatus. 


The  tissues  and  yams  to  be  mercerised  are  passed  in 
continuous  contact  with  the  rollers  through  the  tanks,  the 
excess  of  the  caustic  soda  solution  being  removed  from  the 
fabrics  as  they  leave  the  first  tank  by  the  squeezing  roller  «■'. 
In  the  case  of  tissues,  the  contraction  in  width  is  stated  to 
be  resisted  to  an  extraordinary  degree  in  this  apparatus, 
while  the  selvages  of  the  tissues  are  kept  quite  straight. 

~E.  B. 

Mercerinnij  Apparatus.  Societe  B.  B.iffaud  and  T.  Kobatel. 
Fr.  Pat.  309,244,  March  19,  1901. 

An  apparatus,  consisting  essentially  of  a  number  of  rods 
arranged  in  pairs  horizontally  and  symmetrically  one  above 
the  other  on  opposite  sides  of  a  frame.  The  rods  in  the 
lower  stt  are  fixed,  while  those  in  the  upper  set  can  be 
raised  or  lowered  as  required.  The  materials  to  be  mer- 
cerised, namely,  either  yarns  or  tissues,  are  placed  upon 
the  various  pairs  of  rods  and  are  then  treated  under  tension 
with  the  necessary  solutions. 

The  apparatus  is  either  made  portable  so  that  it  can  be 
dipped  into  the  requi  ite  solutions,  or  is  fixed,  in  which 
case  the  latter  are  applied  in  movable  vessels. — E.  B. 

Washing  and  Bleaching ;  Process  for .     Superolfahrik 

Dr.  Jiolt  and  Dr.  Dickh\ith.     Fr.  Pat.  3U8,849,  March  9, 
1901. 

The  use  of  pulverulent  sodium  peroxide  in  washing  and 
bleaching  is  attended  with  some  danger,  for  when  brought 
into  contact  with  the  mucous  membrane  of  the  nose  or  eyes, 
it  sets  up  acute  inflammation. 

It  is  proposed  to  mould  it  into  a  suitable  solid  form 
(pastilles,  tablets,  or  sticks)  either  with  or  without  diluents, 
such  as  sodium  carbonate.  This  compact  form  dissolves 
in  water  more  slowly  than  the  powder,  and  hence  the 
decomposition  of  the  peroxi.le  is  reduced  to  a  minimum. 

— G.  T.  .M. 

Scouring  of  Raw  Silk  in  Mixed  Silk  and  Cotton  Goods 
with  Mercerisation  of  the  Cotton.  The  Badische  Auiliu 
und  Soda  Fabrik.  Fr.  Pat.  280,961.  Additional  Patent, 
Feb.  II,  1901. 

Haw  silk,  either  alone  or  interwoven  with  cotton,  is  scoured 
at  15 — 20°  C.  in  a  bath  containing  50  c.c.  of  caustic  soda 
solution  (40^  B.),  and  25  c.c.  of  Turkey-red  oil  in  1  litre  of 
water.  In  this  operation  the  oil  may  be  replaced  by  an 
equivalent  amount  of  cil-soap. 

Mixed  silk  and  woollen  goods  are  scoured  at  7" — 10"  C. 
in  a  bath  containing  300  parts  of  glycerin,  700  parts  of 
caustic  soda  solution  (40'  B.),  and  200  [arts  of  water,  the 
process  being  continued  for  2—5  minutes.  The  glycerin, 
may  be  replaced  by  dextrose  or  Turkey-red  oil.  (Compare 
this  Journal,  1900,  344.)— G.  T.  M. 

Degumining  of  Haw  Silk  in  Silk  and  Cotton  Textile 
Maftrials,  with  Simultaneous  Mercerising  of  the  Cotton. 
Badische  Anilin  und  Soda  Fabrik.  Fr.  Pat.  286,961, 
Additional  Patent.     March  20,. 1901. 

In  the  master  Fr.  Pat.  286,961,  March  18,  1899,  and  in  the 
additional  patents  dated  respectively  Jan.  5,  1900,  and 
Feb.  11,  1901  (see  preceding  abstract),  a  process  of  de- 
gummiug  raw  silk  is  described,  consisting  in  treating  silk 
or  cotlou  and  silk  fabrics  with  caustic  alkali,  together  with 
glucose,  glycerin,  sulphoricinate,  or  soap.  In  the  present 
additional  patent,  alkali  sulphides  are  subsiituted  for  caustic 
soda.  In  the  case  of  half  silk  goods,  the  cotton  is  simul- 
taneously mercerised.— H.  L. 

Strong  (.'rllulose  Fibres  for  Replacing  Silk,  obtained  from 
CcUulu.sc  Solutions  in   Direct  Solvents.     La  Compagnie 
Franraise  de    la    Sole    Parisienne.      Fr.    Pat.    308,715 
March  5,  1901. 

Elastic  cellulose  fibres  of  great  tensile  strength  and  capable 
of  replacing  silk  are  obtained,  from  solutions  of  cellulose  in 
zinc  chloride  or  ammoniacal  cupric  chloride,  when  the 
separation  of  the  threads  is  effected  by  moderately  strong 
sulphuric  acid  (30 — 65  per  cent.  HoSOj).  The  best  results 
are  obtained  at  the  ordinary  temperature  with  50  per  ceut. 
acid.     The  threads  produced  by   a    more   dilute   acid   are 
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weaker  and  less   pliant,  whilst  the   encployment  ot  acid  nf 
hi<'hcr  concentration  than  6j  per  cent,  results  in  the  partial    , 
disintegratiou  of  the  product.       (See  this  Journal,  1900,    I 
43ti,  820.)— a  T.  M.  ' 

Dyed  Cotton;  Process  for  Preventing  the   Tendering  of 

Manufacture  Lyonnaisc  de  Ifatieres  Colorantes. 

Fr.  Pat.  30S.238,  Feb.  18,  1901. 
Cotton  fabrics  dyed  with  sulphur  dyestuffs  (Immedial 
Blue,  Vidal  Black,  &o.),  and  subsequently  treated  with 
acids,  are  prevented  from  becoming  tendered  by  passajre 
through  solutions  of  acetates  or  analogous  salts,  the  action 
of  these  compounds  being  to  remove  the  free  mineral  acid. 
The  acetates  of  ammonium,  magnesium,  and  the  alkali 
raetals  are  very  efficacious  in  this  respect,  but  sometimes 
certain  formate's,  borates,  or  tungstates,  may  be  employed 
with  advantage.— G.  T.  M. 

Tendering  of  Fibres  Dyed  with    Cotton  Colours  reiiuiriiig 
Subsequent    Treatment   mth  Metallic  Salts  ;  Prevention 

of  the .     Farbenfabrikeu  vorm.     Fr.  Bayer  and  Co. 

Fr.  Pat.  309,231,  Mar.  22,  1901. 
The  tendering  of  fibres  dyed  with  direct  colours  requiring 
subsequent  treatment  with  metallic  salts,  is  prevented  by 
treatino-  the  goods  with  dilute  solutions  of  sodium  car- 
bonate? This  process  is  interposed  between  the  treatment 
with  metallic  salts  and  the  operations  of  hot  pressing  or 
steaming. — G.  T.  Jl. 

Fast  Ingrain  Dyes;  Production  of .     Farbenfabriken 

vorm.  Fr.  Bayer.  Fr.  Pat.  307,041,  Jan.  10,  1901. 
2  :  4-DiCHLOKO-l-ANii.iNE  and  its  isomerides  containing  the 
chlorine  atoms  in  positions  3  :  4  and  2  :  r,  maybe  employed 
instead  of  p-nitrauiliue  in  producing  ingraiu  azo-dyes, 
the  shades  of  colour  obtained,  being  very  bright  and  fast  to 
scouring  agents.  A  bright  greenish-yellow  colour  is  pro- 
duced on  cotton  dyed  with  Primulinc,  by  introduciug  the 
fibre  into  a  solution  of  the  diazotised  dichloro-anilinc  con- 
taining excess  of  sodium  acetate  and  sodium  carbonate. 
°  — G.  T.  M. 

Aniline  Black  on    Wool  and  other  Animal  Fibres;  Pro- 
duction   of  .      G.    Bethmann.     Fr.    Pat.    303,544, 

Feb.  27,  1901. 
It  is  the  basic  character  of  the  wool  fibre  rather  than  Its 
reducing  action,  which  interferes  with  the  development  of 
Aniline  Black  on  woollen  fabrics.  The  wool  is  therefore 
saturated  with  acid,  either  in  solution  or  in  the  form  of 
vapour ;  it  may  be  tirst  acidified  and  dried,  and  subseqeutly 
treated  with  a  solution  of  aniline  hydrochloride  and 
potassium  el-.Iorate,  or  the  acid  and  oxidising  agent  may  bu 
applied  simultaneously.  The  acid  is  employed  either  in 
cold  or  hot  solutions,  and  rather  more  chlorate  is  used  than 
in  the  ordinary  processes  for  Aniline  Black. — G.  T.  M. 

Dueinq     Bleaching,    and  Finishing    Textile    Materials; 

'Apparatus    for .     J.   Skoupil.     Fr.    Pat.  308,129, 

Feb.  14,  1901. 
IX  one  form  of  apparatus  described,  the  f.ibrics  are  tightly 
wrapped  round  a  revolving  cylinder  A\ith  perforated  sides 
and  open  ends,  placed  concentricaily  in  a  fixed  cylindrical 
vessel,  the  latter  beiug  partiaily  jacketed,  so  that  its  tem- 
perature may  be  varied  at  will.  The  revolving  drum  may 
be  modified' so  as  to  carry  round  its  periphery  compart- 
ments with  perforated  covers  for  containing  loose  articles, 
or  it  may  be  fitted  with  a.  concentric  cylindrical  cullender, 
so  that  "an  annular  chamber  is  formed,  within  which  the 
goods  may  be  placed.  I'he  interiors  of  the  rcvohing  drum 
and  the  fixed  envelope,  are  connected  by  a  series  of  pipes 
with  a  pump,  so  that  the  liquid  employed  iu  treating  the 
textile  materials  can  be  pumped  either  into  the  cylinder  or 
into  its  peripheral  chamber  or  compartments,  thence  jiro- 
jected  by  centrifugal  force  through  the  goods  into  the  fixed 
envelope,  and  finally  returning  to  the  pump.— G.T.M. 

Stubbing;  A  Machine  for  Dyeing .     F.   Desurmonf, 

Fr.  Pat.  31],755,  June  7,  1901. 

A  MACHiNF,  for  dyeing  slubbing  is  claimed. — H.  L. 


Diieing,  Bleaching,  Ifc.  of  Fibre  not  o;i  Bobbins ;  Apparatus 
'for .     C.  Wolf.     Fr.  I'at.  311,643,  June  6,  1901. 

TuE  material  is  placed  in  a  box  perforated  on  all  sides, 
which  is  introduced  horizontally  into  the  dye  vat  and  fixed 
into  position.  The  dye  liquor  is  forced  to  pass  through  the 
material  contained  in  the  box  by  means  of  a  pump. — H.  L. 

Dyeing  Animal  Fibres  and  Miicd    Textiles  with    Sulphur 

Dyestuffs;  Process  for   .     Sooiete  pour  ITndusli'ie 

Chimique  :i  Bale.     Fr.  Pat.  311,9.J0,  June  20,  1901. 

.Si'LiHUR  dyestuffs  cannot  be  used  for  dyeing  these 
materials,  because  the  sodium  sulphide  necessary  for  the 
solution  of  the  colour  is  liable  to  destroy  the  animal  fibre. 
The  present  process  consists  in  substituting  ammonium 
sulphide  for  sodium  sulphide  and  is  preferably  carried  out 
by  adding  an  excess  of  an  ammonium  salt  to  the  dye  bath 
prepared  in  the  usual  way.  In  most  cases  it  is  advantageous 
also  to  add  carbonate  of  soda. — H.  L. 

Developing  Sulphur  Dyesnffs  on  the  Fibre ;  Process  for 

■ -.     Societe  pour  ITndustrie  Chim.  a  Bale.      Fr.  Pat. 

312,.596,  July  11,  1901. 

The  dyed  materials  are  placed  in  a  suitable  receptacle 
(before  rinsing)  and  subjected  by  means  of  a  steam  injector 
to  the  simultaneous  action  of  hot  moist  air  and  of  a  peroxide. 
The  peroxide  may  be  replaced  by  a  volatile,  easily  oxidi- 
sable  substance,  such  as  oil  of  turpentine. — H.  h. 

Colours  for  Chemical  Printing.    A.  Hoz.    Fr.  Pat.  30fi,9S0, 
Jan.  9,  1901. 

The  colours  employed  in  this  printing  are  conveniently 
applied  in  the  form  of  strong  solutions  or  pastes  as  used  in 
dyeing,  mixed  with  thickening  materials,  such  as  linseed  oil 
varnish ;  appropriate  mordants  are  also  added  when 
necessary.  A  printing  paste  for  blue  is  prepared  by  mixing 
strong  solutions  of  Basel  and  Victoria  Blue  and  chromium 
acetate  with  emulsions  of  Alizarin  Blue  SR  and  starch  and 
working  up  the  mixture  into  a  uniform  product  with  linseed 
oil  varnish  and  animal  fat.  Two  other  examples  are  given 
for  printing  in  red  and  yellow.  After  printing,  the  fabric 
is  steamed  or  passed  through  an  oxidising  bath  in  order  to 
develop  the  colour  and  fix  it  on  the  fibre. — G.  T.  il. 


Indigo  Printing  on    Wool,    Silk,   and    Cotton.     Bailisehe  f 
Anilin  und  Soda  Fabrik.     Fr.  Pat.  306,137,  Jan.  21, 
1901. 

This  process  is  a  modification  of  one  already  described 
(^Fr.  P.nt.  294,525,  Oct.  10,  1900),  and  consists  in  pnnting 
on  the  textile  fabric  a  mixture  of  indigo  powder,  metallic 
hydrosnlphite,  thickening  material,  and  a  solvent  capable  of 
dissolving  indigo  white,  such  as  acetin,  glycerin,  or  sulphon- 
ated  castor  oil.  The  hydrosnlphite  employed  in  the  given 
example  is  the  double  sodium  zinc  salt. — G.  T.  il. 

Printing  Desigyts  on  Endless  Bands  of  Tcrlile  Fabrics  or 
similar  Materials.  A.  Hoz,  Korshach,  Switzerland.  Fr. 
Pat.  300,668.     Additioual  Certificate,  Feb.  25,  1901. 

The  design  employed  in  the  inventor's  "  chemical  printing" 
is  traced  in  oil  colours  (this  Journal,  1901,  985)  on  the  clean 
surface  of  the  printing  cylinder  from  a  print  or  tracing  drawn 
on  gummed  lithographic  paper;  it  is  then  made  up  and 
strengthened  by  the  addition  of  a  further  quantity  of  grease 
covered  with  resin.  The  cylinder  is  then  treated  with  an 
aqueous  solution  of  acid,  which  attaches  itself  only  to  those 
parts  not  covered  by  the  design. 

The  printing  machine  is  fitted  ivith  two  distributors,  one 
for  giving  out  the  oil  colour  which  is  taken  up  exclu- 
sively by  the  oiled  parts  of  the  cylinder,  and  the  other 
supplying  water,  which  moistens  only  the  clean  acidified 
surface.  The  oil  colours  are  made  up  with  linseed 
oil  varnish,  and  contain  their  appropriate  mordants,  the 
shades  being  subsequently  developed,  if  necessary,  by  steam- 
ing, oxidation,  soaping,  or  other  suitable  treatment. 

— G.  T.  M. 
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eserves  on  Tertile  Materials  Dyed  uilh    Sulphur  Dye- 
stuffs ;   Process  for  Prodiichif) .      Mauuf.  Lyon,  de 

Mat.  Col.  Fr.  Pat.  311.(U4,  June  10, 1901. 
BE  process  consists  in  first  printing  upon  the  cotton  a 
iste  containing  salts  of  copper,  ziuc,  luanuanese,  lead,  or 
'  nickel,  and  then  dyeing  the  material  in  a  oold  or  tepid 
ith.  The  metallic  salts  form  an  insoluble  lake  with  the 
yestufi,  which  is  washed  off  tha  fibre  after  dyeing.  If  a 
^ad  salt  be  used,  a  yellow  effect  can  be  produced  by  passing 
le  dyed  material  through  a  bichromate  of  potassium  hath. 

— H.  L. 

iolters   for   Printing,   &;c, ;  Process  for  Engraving . 

J.  Dejey.  Fr.  Pat.  301,054.  Addit.  Pat.  April  30,  1901. 
'OPI'EK  plates  or  rollers,  which  bear  a  reserve  of  ni<:kel  or 
:obaIt,  or  of  an  alloy  of  these  two  metals,  are  placed  in  a 
lath  containing  a  copper  salt  (such  as  copper  sulphate)  and 
abjected  to  the  action  of  an  electric  current.  The  copper 
attacked  and  engraved  according  to  the  design,  while  the 
■eservc  is  left  untouched.  Similarly,  iron  or  steel  rollers 
Uld  plates  can  be  engraved  by  reserving  a  pattern  with  a 
Tnickel  or  cobalt  reserve,  and  then  passing  through  an 
dectrolvtic  bath  containing  ferrous  sulphate  or  iron  salts. 
I  ■  -H.  L. 

Yn.-ACIDS.  ALKALIS,  AND  SALTS. 

Ferrocyanide  from  Gas  Liquor ;    Formation  of .     E. 

Donath.  J.  f.  Gasbeleuchf.  44,  1901,  [47],  880—881. 
H.  Bower  has  proposed  (Eng.  Pal.  361  of  1896;  this 
Journal,  189",  129,  and  earlier  patents)  to  recover  the 
small  amount  of  cyanogen  in  gas  liquor  by  adding  iron  in 
some  form,  to  produce  a  double  cyanide.  It  is  well  known 
that  gas  liquor  corrodes  iron,  especially  when  hot.  The 
author  has  examined  the  scrapings  from  part  of  a  liquor 
distilling  apparatus,  which  had  become  completely  rotten, 
and  found  them  to  consist  mainly  of  graphite  and  Prussian 
blue.  Observations  at  a  works  where  sal-ammoniac  was 
produced  by  directly  saturating  gas  liquor  with  crude  hydro- 
chloric acid  enabled  him  to  elaborate  a  method  for  the 
production  of  Prussian  blue  from  the  cyanogen  in  gas 
liquor,  applicable  to  works  where  this  mode  of  making 
sal-ammoniac  is  followed.  The  yellow  mother  -  liquor 
remaining  after  ammonium  carbonate  has  crystallised  out 
by  the  cooling  of  "  concentrated  '"  gas  liquor,  is  added  to 
crude  concentrated  hydrochloric  acid,  which  contains 
arsenic.  A  muddy  dark-green  deposit  results,  consisting 
chiefly  of  Prussian  blue,  with  some  arsenic  sulphide  and 
tarry  matters.  On  drying  this  deposit,  and  digesting  it  with 
crude  concentrated  hydrochloric  acid,  the  Prussian  blue 
dissolves.  The  other  constituents  are  removed  by  filtering 
through  a  lambs'-wool  bag.  On  diluting  the  filtrate,  the 
Prussian  blue  is  deposited  again  in  a  pure  state.  The 
diluied  acid  remaining,  may  he  employed  in  the  manufacture 
of  s.il-ammoniac. — J.  A.  B. 

Aluminium  Chloride  U'ith  Alkali  Chlorides ;    Compounds  of 

.     E.  Baud.     Comptes  Rend.  133,  [22],  869— 871. 

Bv  melling  aluminium  chloride  and  chloride  of  potas- 
sium, sodium,  or  ammonium,  in  an  oil  bath  at  270°  C, 
compounds  of  the  formula  ALCI5.2MCI  were  formed. 
The  heats  of  formation  of  the  potassium  and  ammonium 
compounds  (26-38  and  26'53  cals.)  are  almost  the  same,  and 
greatly  exceed  that  (11-84  cals.)  of  the  sodium  compound  ; 
the  use  of  the  sodium  compound  rather  than  of  the  others, 
in  preparing  aluminium,  is  thus  justified. 

By  heating  the  potassium  or  sodium  compound  at  500' C 
with  excess  of  alkali  chloride,  one  more  molecule  of  the 
latter  is  taken  up,  and  the  compounds  AI.,C1,;.3KC1  and 
Al2CI,j.3XaCI  are  formed  (heat  of  fixation  of  KCI  4*  15,  of 
XaCl  3-45  cals.).  If  the  temperature  be  raised,  and  if  into 
fused  alkali  chloride  the  calculated  amount  of  AUC1|;.2MC1 
be  projected,  the  compounds  Al,,Cl6.6KCl  and  Al,Clc.65aCl 
are  formed  (heat  of  fixation  of  the  last  3  mols.  of'KCl,  6-10, 
of  XaUl,  4-24  cals.).— J.  T.  D. 

Hyposulphites  [Hydrosulphites]  of  the  Alkaline  Earths, 

and   of  Magnesium;    Electrolytic   Preparation  of . 

A.  R.  Frank,  Berlin.     Ger.  Pat.  125,207,  1899. 
The  bisulphites  of  the  corresponding  metals  are  electrolysed, 
the  concentration  of  the  solution  being  so  chosen  that  the 


hyposulphite,  being  insoluble  in  the  liquor,  is  deposited  as  it  is 
formed  {_c.ii.,  calcium  bisulphite  solution  containing  55  grms. 
of  SO2  per  litre;  2-6—3-2  volts,  2  amperes).— J.  T.  D. 

Metallic  Salts  ;  Action  of  Sodium  Thiosulphate  on  Solutions 

of ,  (It  High    Temperatures  and  Pressures.     J.   T. 

Norton,  jun.      Chem.    Xews,    1901,    84.     [21911,  254  : 
[2192], 261.  .     L         J. 

The  author  first  reviews  previous  work  on  the  use  of  sodium 
thiosulphate  for  precipitating  meliiilic  salt  solutions,  and 
then  gives  the  results  of  his  own  experiments.  la  the 
first  seriis  of  qualitative  tests,  the  metallic  salt  solution  was 
heated  with  excess  of  sodium  thiosulphate  in  a  closed 
Pfungst  tube  for  one  hour  at  140°— 200'  C.  Under  these 
conditions  of  temperature  and  pressure,  it  was  found  that 
salts  of  nickel,  cobalt,  iron,  zinc,  lead,  mercury,  silver, 
copper,  cadmium,  antimony,  and  bismuth  are  completely 
precipitaled  as  sulphides;  with  salts  of  manganese  the 
precipitation  is  only  partial ;  and  arsenic  is  not  precipitated 
from  an  arsenate  without  the  addition  of  acid.  With 
stannous  salts  a  dirty  white  precipitate  of  uncertain  com- 
position is  produced.  Salts  of  aluminium,  chromium, 
titanium,  zirconium,  and  thorium  are  completely  precipitated 
as  hydroxides,  but  with  beryllium  salts  the  precipitation  is 
incomplete.  Salts  of  selenium  and  tellurium  are  reduced, 
and  the  elements  are  precipitated.  A  second  series  of 
quantitative  experiments  with  salts  of  the  metals  which  are 
precipitated  as  hydroxides  by  sodium  thiosulphate,  confirmed 
the  above  results.  Mere  boiling  with  sodium  thiosulphate 
for  a  reasonable  time,  without  increased  pressure,  will  not 
completely  precipitate  aluminium  and  chromium,  but  is 
sufficient  in  the  case  of  zirconium  and  titanium.- -A.  S. 

Chili    Saltpetre    [Nitre'] ;     Purification    of   ,   from 

Potassium  Perclilorate.  H.  Folsch  and  Co.,  Hamburg. 
Ger.  Pat.  125,206,  June  1,  1900  ;  (through  Zeits.  amrew. 
Chem.  14,  [46],  1167.) 
1.  The  mother-liquors  from  the  reerystallisation  of  the 
crude  saltpetre  are  used  again  till  they  are  saturated  with 
potassium  perchlorate ;  when  this  is  the  case  they  are  run 
off  at  2U  C,  and  cooled  to  0°  C,  when  they  deposit'a  mixture 
of  sodinm  nitrate  and  potassium  perchlorate.  The  liquor 
from  this  deposit  is  used  to  lixiviate  fresh  saltpetre,  and  the 
process  goes  on  till  the  liquor  is  saturated  with  common 
salt  and  has  to  he  thrown  away.  2.  The  deposit  from  1  is 
lixiviated  with  water,  leaving  a  commercially  pure  potassium 
perchlorate,  and  furnishing  a  supply  of  liquor  for  the 
lixiviation  of  fresh  saltpetre,  to  replace  that  thrown  away 
in  1.— J.  T.  D. 

Englisu  Patents. 

Anhydrides    of    Organic   Acids;    Manufacture    of  

H.  E.  Xewton,  London.  From  The  Farhenfabriken 
vormals  F.  Bayer  and  Co.,  Elberfeld,  Germany.  Eng. 
Pat.  21..")60,  Xov.  28,  1900. 
The  process  claimed,  consists  in  treating  anhydrous 
acetates  with  gaseous  chlorine  and  sulphur  dioxide  at 
about  20  C.  in  a  closed  vessel.  The  sulphur  dioxide  must 
always  be  present  in  slight  excess.  After  completion  of 
the  reaction,  the  acetic  anhj-dride  is  distilled  off  in  vacuo. 
The  process  is  applicihle  to  other  organic  acids. — A.  C.  W. 

Perojride  Preparations  ;  Manufacture  of .     R.  Wolf- 

fenstein,  Berlin.  Eng.  P.it.  734,  Jan.  II,  1901. 
SoLTJTiiix  of  a  zinc  salt,  such  as  zinc  sulphate,  super 
saturated  with  ammonia,  is  treated  with  hydrogen  peroxide 
in  slight  excess,  when  zinc  peroxide  slowly  separates,  and 
may  be  lihercd  off  after  a  few  days.  By  adding  a  fixed 
alkali  to  the  solution  with  the  peroxide,  suflicient  to  cause 
complete  precipitation,  a  basic  zinc  peroxide  is  obtained, 
and  may  be  dried  as  a  stable  powder,  capable  of  yielding 
"  as  much  peroxide  oxygen  as  corresponds  to  a  25  per 
cent,  solution  of  hydrogen  peroxide."  Very  dilute  solutions 
of  ILOo  may  be  used  in  the  process.  Magnesium  peroxide 
iind  its  compounds  .are  similarly  obtained.  If  it  be  desired 
to  obtain  the  zinc  peroxide,  for  instance,  in  a  finely-divide"* 
form,  alumina  m.ay  he  precipitated  with  the  peroxide  ;• 
the  ready-formed  zinc  peroxide  may  be  dissolved  in  ai 
acid  or  in  an  alcohol  in  which  an  aluminium  salt  ii 
dissolved,  and  the  peroxide  and  the  alumina  may  be 
precipitated  together  by  an  alkali. — E.  S. 
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Cvncentraiing  Apparatus;  Improved ,  applicable  to 

Acids,  Salinr  Solutions,  and  in  general  to  other  Liijuids 
capable  of  Coneentration.  G.  C.  Marks,  London.  1'roni 
Amelie  'llauiietelle-Chapuis,  Taris.  Eug.  Pat.  1393, 
Jan.  21,  19U1. 
TiiK  vessel  containing  the  liquid  to  be  concentrated,  is  pro- 
vided witb  a  h3'draulically  luted  cover,  through  which 
pipes  pass  for  admission  of  the  liquid  and  for  exit  of  the 
vapours,  and  ceutrically  a  verlical  pipe,  within  which  is 
another  pipe  passing  into  a  box  or  caisson  immersed  in  the 
liquid.  The  concentration  is  effected  by  the  circulation  of 
highly-heated  air  or  of  a  hot  liquid  through  the  submerged 
box  (which  has  corrugated  sides),  the  air  or  liquid  entering 
the  space  between  the  inner  and  outer  pipe,  and  returning 
to  be  reheated  through  the  inner  pipe.  When  the  inven- 
tion is  applied  to  the  concentration  of  chamber  sulphuric 
acid,  the  contaiaing  vessel  may  be  made  of  lead-coated 
east  iron. — E.  S. 

Frexch  Patent. 

Hydrated  Buri/ta  ;  Electroh/tic  Process  of  Manu/acttiritii/ 

.     A.  lirocket  and  G.  Ranson.     Fr.  Pat.  302,618, 

1900. 

See  under  XI.  A.,  page  54. 

YIII.-GLASS,  POTTEET.  ENAMELS. 

Glass  Industry  ;  Impls.  in  the .     R.  Dralle  and 

C.  Dralle.     Chem.-Zeit.  1901,  25,  [95],  1058. 

Largely  a  review  of  facts  already  abstracted  (this  Journal, 
1900,  443,  901;  1901.  124).  A  paper  by  Inwald  (Diss. 
Berlin)  dealing  with  the  composition  and  properties  of 
phosphatic  glasses  is  also  discussed  ;  calcium  phosphate  is 
only  dissolved  b_v  normal  glasses  at  a  very  high  tempera- 
ture, and  on  cooling  it  separates,  causing  a  turbidity ; 
0"25  mol.  of  SiOj  is  replaceable  by  an  equivalent  amount 
of  H;tP04.  To  obtain  calcium  phosphate  glasses  at  a 
lower  temperature,  easily  fusible  glasses  containing  either 
an  excess  of  alkali  or  boric  acid  must  be  used.  Noi'mal 
lime-soda  phosphatic  glass  is  more  soluble  in  water  than 
normal  lime -soda  silicate  glass,  but  the  solubility  is 
diminished  by  the  presence  of  borie  acid. — W.  A.  D. 

IX.-BUILDING  MATERIALS  CLAYS, 
MORTAES,  AND  CEMENTS. 

Portland  Cement  and  Slay  ;  E.rperiments  on  Mixtures 
of .     P.  Beck. 

See  under  XXIIL,  page  72. 

Cement;    Modification   of  Schumann's   Apparatus  fur 
Determining  the  Specific  Gravity  of .     P.  Beck. 

See  under  W\W,,  page  69. 

Portland  Cement  Industry  ;  Report  on  Uniformity  in 
Analysis  of  Materials  for  the . 

See  page  12. 

ExGLisH   Patents. 

Hydrous    Compounds;    Process    for     Dehydrating . 

A.    E.    Cummer,    Cleveland,   Ohio,   U.S.A.      Eug.    I'at. 

15,153,  July  23,  1901. 
In  this  process  hydrous  compounds  are  heated  till  parilr 
dehytl rated  or  calciaed,  for  the  production  of  plaster,  and  tin  y 
are  then  removed  from  the  source  of  heat,  the  dehydration 
being  completed  by  the  heat  stored  up  in  the  material, 
which  is  kept  out  of  coutact  with  air.  An  apparatus  is  also 
described  for  carrying  out  the  process,  consisting  of  crush- 
ing mills,  and  of  elevators  and  conveyors  for  feeding 
crushed  law  material  into  an  inclined  revolving  heating 
chamber,  and  for  removing  it,  when  partly  dehydrated,  to 
bins  in  which  the  dehydration  is  finished. — W.  C.  H. 

Bricks,   Crucibles,  Furnace  Linini/s,  and  other  Articles  ; 

Refractory    Impervious .      W.  S.  liawson  and  1!.  1). 

Littlefield,  Surrey.     Eug.  Pat.  21, 4£:!,  Xov.  23,  1900. 
Kefractouy  impervious   bricks,  &c.   by   this  process  are 
made  bj'  inlimateij-  mixing  finely-ground  calcined  niagnesitc. 
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or  magnesium  oxide,  with  a  highly  basic  borate  (as  calcium 
borate).  This  mixture  is  moistened,  moulded,  and  baked 
at  a  high  temperature.  The  mixture  may  also  be  made  of 
calcined  dolomite  and  a  fusible  boron  compound.  Lead  or  ■; 
iron  borates  may  be  used  in  place  of,  or  together  with, 
calcium  borate.  The  product  is  said  to  be  suit.able  for 
articles  which  have  to  resist  the  action  of  molten  lead 
oxide,  &c.— W.  C.  H. 

Building  Blocks   and   Bricks;  Manufacturing  ,  an: 

Apparatus  for  use  therewith.     Baron  V.  Burreto,  Brandon 
Park,  Suffolk.     Eng.  Pat.  10,794,  Aug.  21,  1901. 

Groijnd  aslies  and  clinker  or  sand  are  mixed  with  unslaked 
lime,  and  the  mixture  put  into  a  specially  constructed  drum, 
and  water  sufficient  to  slake  the  lime,  added.  Steam  is 
generated  in  the  process  of  sl.iking,  and  allo%vcd  to  exert  a 
pressure  up  to  about  40  lb.  per  square  inch.  After  a  time 
the  mass  is  removed  from  the  drum,  and  mixed  with  more 
gi-ound  ashes,  clinker  or  sand  being  also  added.  This 
mixture  is  then  pressed  into  blocks,  which  are  run  into  a 
steaming  or  drying  chamber,  where  the  final  action  upon 
the  blocks  is  stated  to  take  phace. 

The  slaking  drum  is  a  closed  cylinder  mounted,  not  on 
trunnions  but  on  rails,  on  which  it  can  travel  backwards 
and  forwards  when  rotated  by  the  unwinding  of  a  cable 
wound  round  one  end. — W.  C.  H. 

X.~METALLURGY. 

Gold  ;  Compounds  of ,  with  Chlorine.     F.  Meyer. 

Comptes  Rend.  133,  [21],  815—818. 

Liquid  chlorine  is  condensed  on  gold  contained  in  a  glass 
tube  cooled  by  solid  carbon  dioxide  and  acetone  ;  the  tube 
is  then  sealed,  and  the  temperature  allowed  to  rise.  By 
alternately  heating  and  cooling  the  tube,  the  whole  of  the 
gold  can  be  converted  into  fine  crystals  of  auric  chloride. 
This  chloride,  on  heating,  dissociates  into  chlorine  and 
aurous  chloride  ;  the  conditions  of  the  dissociation  have 
been  studied  by  the  author,  who  shows  that  no  compound 
intermediate  between  AuClj  and  AuCl  exists. — J.  T.  D. 

Chromite  as  a  Hearth   Lining    for  a  Smeltimj  Furnace, 
W.  Glenn.     Eng.  and  Mining  J.  1901,  72,  [20],  637. 

The  author  points  out  that  as  a  lining  for  a  copper-smelting 
cupola  furnace,  chromite  (chromic  ore)  possesses  the  fol- 
lowing advantages :  it  is  not  fusible :  it  is  not  attacked  by 
the  eonstituentf .  or  hy  any  of  the  fusion  products  of  copper 
ore  ;  it  is  worn  but  slowly  by  the  flowing  of  dense  fluids  over 
it ;  when  lieyted  and  cooled  it  does  not  become  friable  ;  and 
it  is  not  subject  to  explosions  when  quickly  heated  to  high 
temperatures.  In  the  summer  of  1899,  at  the  Elizabeth 
.Mine,  Strafford,  Vermont,  U.S.A.,  J.  W.  Tyson  constructed 
a  chrome  ore  bottom  for  a  water-jacketed  cupola  copper-ore 
furnace  of  rectangular  form,  the  hearth  of  which  is  36  by 
120  ins.,  having  14  tuyeres  of  5-in.  clear  opening.  To 
contain  the  chrome  ore,  and  form  with  it  the  furnace  bottom 
a  cast-iron  basin  was  m.ade,  with  surrounding  flange,  the 
outer  edges  of  which  coincided  with  the  exterior  walls  of  the 
water-jacket.     In    the   figure   is   shown   a   vertical  section 
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la^-iug  through  two  of  the  tuyeres  of  the  water-jacket,  and 

hnmuh  one  of  the  ribs,  which  strengthen  the  bottom.     The 

lottom  of  the  basin  is  an  inverted  arch  of  3C-in.  chord  and 

li-iii.  versed  sine,  and  1  in.  in  thickness,  except  the  flanges, 

vbieh  are  1*5  in.  thick.    It  is  in  two  sections,  each  of  which 

s  5  ft.  7  ins.  long.     Each  section  is  reinforced  by  three  ribs, 

I  in.  in  thickness  and  depth,  b}'  means  of  two  of  which  the 

■citions  were  bolted  together,  with  an  asbestos  gasket  in  the 

ijoint.     The   two   outer    ends   of  the   basin   are   closed  by 

segments,  of  the  form  shown  by  the  diagonally  shaded  part 

i)f   the   figure,    which  were   cast   with   the   sections.     The 

rhiome  ore  was  filled  into  the  basin,  the  lumps  being  fitted 

.in  as  well  as  possible,  then  the  interstices  filled  with  smaller 

'lumps  hammered  in,  and  finally  the  cracks  filled  with  ground 

ore.     Tyson  lays  stress  on  the  necessity  of  the  ore  being 

well  compacted  and  of   no  perishable  cementing  material 

being   employed.     He  also   recommends   a  course  of  fire- 

briiks  being  laid  on  end  over  the  whole  of  the  chrome-ore 

btaith,  providing  a  depth  of  8  ins.  of  brick  to  be  dissolved 

I  before  the  fused  materials  could  reach  the  chrome  ore,  thus 

permitting  the  hearth  to  heat  slowly,  and  to  "  glaze  over  " 

,  before  it  could  in  turn  be  attacked.     The  hearth  described, 

is  stated  to  have  suffered  no  appreciable  degeneration  down 

to  June  1901. 

The  author  states  that  his  experience  leads  him  to  beheve 
that  the  bridge-wall  of  a  blister- copper  furnace  should  be 
lined  with  blocks  of  chrome  ore  well  compacted,  and  that 
the  slag- line  of  the  furnace  hearth  should  be  formed  of 
blocks  of  chrome-ore,  about  10  ins.  in  height.  The  larger 
blocks  should  be  built  into  the  walls,  and  then  the  smaller 
ones  wedged  in  among  them. — A.  S. 

Nickel  Plating  and  Polishing  in  Revolving  Drums.     Elec- 
tricien,  Aug.  17,  1901,  22,  101—104. 

The  Delval  and  l^ascales  system  of  plating  small  articles 
with  gold,  silver,  nickel  or  copper  in  revolving  drums  is 
described.  The  special  feature  of  the  process  is  the  com- 
mutator which  supplies  the  current  to  the  anode  connections 
inside  the  bath.  Instead  of  these  being  permanently  con- 
nected to  the  source  of  the  current,  they  are  so  arranged 
that  by  means  of  the  commutator,  the  bars  not  actually 
touching  the  articles  in  the  drum  are  cut  out  of  circuit,  so 
that  any  leakage  of  current  through  them  is  prevented.  — A.  S. 

Aluminium;  Inipts.    in    the    Mclallnrgij    of .     C.    P. 

Townsend.     Elect.  World  and  Engineer,   1901,  July  6, 

38,  u-13. 

According  to  Roberts-Austen,  4.5  per  cent,  of  the  total 
expenses  in  the  manufacture  of  aluminium  are  incurred  in 
the  preparation  of  pure  alumiua  fiom  bauxite.  The 
author  describes  the  processes  recently  patented  by  C.  Hall. 
In  the  first,  the  bauxite  is  calcined,  mixed  with  S — 10  per 
cent,  of  carbon,  and  kept  in  a  state  of  fusion  in  a  carl)on- 
lined  electric  furnace,  heated  either  by  direct  or  alternating 
current.  Xo  aluminium  is  separated  by  this  treatment  (see 
Moissan,  this  Journal,  1895,  370),  but  the  contained  im- 
purities are  reduced,  and  especially  in  the  presence  of  much 
iron,  settle  at  the  bottom  of  the  bath  as  a  fused  ferro-alloy. 

The  second  method  is  similar  to  the  one  just  described,  the 
difference  consisting  in  the  employment  of  metallic 
aluminium  in  the  molten  bath,  instead  of  the  current,  for 
eliminating  the  undesirable  metals.  Instead  of  pure  alu- 
minium, a  ferro-aluminium  containing  about  50  per  cent,  of 
each  component  may  be  used.  Titanium  is  the  most 
difSoult  element  to  remove,  but  it  is  pointed  out  that  a  small 
percentage  of  this  element  is  rather  advantageous  than 
otherwise,  if  the  aluminium  is  to  be  employed  for  structural 
purposes. 

The  product  obtained  by  the  above  methods  differs 
considerably  from  ordinary  pure  alumina ;  it  is  a  greyish- 
white  crystalline  body  of  vitreous  lustre,  sp.  gr,  3 '7—  3-9, 
and  somewhat  resembles  corundum.  According  to  Hall,  it 
contains  a  certain  proportion  of  a  carbide  and  also  of  a 
suboxide  (AI3O4). — A.  S. 

Alloys ;     The    Phase    Rule    and    the    Establishment    of 

Equilibrium  in  Solid .      T.  K.  Eose.     J.  Soo.  Arts, 

1901,  49,  846. 

The    solubilities  of  metals    in   each   other   rise   with   the 
temperature ;   above  a  certain  temperature  there  is  only 


one  homogeneous  liquid,  and  below  this  temperature  there 
may  be  two  liquids.  Applying  to  solid  alloys  the  law  of 
phases,  a  law  based  on  purely  thermo-dynamic  consideration, 
which  was  enunciated  by  Gibbs,  then  at  any  temperature, 
if  the  pressure  does  not  vary  and  the  system  is  in  the  stable 
state,  the  number  of  phases  must  in  general  be  equal  to 
the  numlier  of  different  constituents  present ;  at  certain 
critical  temperatures,  the  melting  point  of  a  phase,  the 
equilibrium  is  disturbed  by  any  slight  change  in  the  external 
conditions,  and  the  number  of  phases  then  becomes  one 
more  than  the  number  of  constituents  present.  Examples  of 
the  application  of  the  law  are  given.  In  1898  J.  E.  Stead 
showed  tliat  iu  very  soft  steel,  containing  less  than  1  per  cent. 
of  carbon,  the  crystalline  grains  grow  in  size  from  500'  C 
to  700^  C  ;  above  this  temperature  there  is  little  change 
until  at  900 '  C  the  large  crystals  are  broken  up,  and  the 
iron  is  said  ti  be  "  refined."  The  growth  of  crystals  under 
similar  conditions  was  observed  by  Charpy  in  1896,  iu 
copper-zinc  alloys.  Ewing  and  Rosenhain  attribute  the 
growth  of  crystals  to  electrical  action  dependent  on  the 
impurities  which  form  eutectics,  with  the  result  that 
material  from  one  crystal  is  deposited  on  another.  It  is 
well  known  also,  that  strain  alters  the  electric  potential  of 
a  metal.  In  an  experiment  of  Sir  \\'.  Roberts-Austen  with 
two  piecv  s  of  pure  gold,  this  explanation  could  not  hold, 
since  the  i>roseuce  of  impurity  or  euteclic  was  impossible. 
Reference  is  made  to  the  coohng  curves  of  electrolytic  iron, 
and  the  njiplieation  of  the  phase  rule  to  carbon-iron  alloys; 
in  any  of  these  alloys  there  are  only  two  constituents,  carboii 
and  iron,  but  there  are  many  possible  phases,  a,  0,  and  7  iron, 
solid  solutions  of  carbon  in  each  form  of  iron  and  liquid  solu- 
tions of  various  composition.  Cementite,  ferrite,  marteusite, 
graphite,  and  probably  diamond,  are  all  phases  which  have 
been  recognised  ;  perlite  is  a  mixture  of  ferrite  and  cemen- 
tite ;  in  :;eueral  only  two  of  these  can  exist  at  one  tempera- 
tare  and  pressure;  at  temperatures  below  1000'  C.  these 
alloys  must  consist  either  of  carbon-irou  solution  and 
graphite,  or  carbon-iron  solution  and  cementite  ;  probably, 
as  suggested  by  Stansfield,  the  former  constitution  obtains 
at  low  pressures,  the  latter  at  high  pressures. — J.  W.  H. 

Separation  of  Solids  which  differ  in  Sjjecifc  Gravity. 

J.  W.  Hinchley. 

Seepage  10. 

Crucibli   Furnarv  for  Laboratory  Use  ;  Electric-Resistanc; 
Magnesia .     H.  M.  Howe. 

See  under  XXIII.,  page  G9. 

Iron    Wor/is   Products ;    Determination   of    Sulphur   and 
Phosphorus  in .     U.  Antony. 

See  under  Will.,  page  71. 


Steel :   Determination  of  Silicon  l7i  . 

See  under  XXIII.,  page  71. 


G.  Auchy. 


Aniimony  ;    Volumetric  Determination  of . 

i).  Petriccioli  and  M.  Iteuter. 

■See  under  XXIII.,  page  73. 

Cyanides  and  Ci/anates ;  Reciprocal  Determination  of 

J.  W.  Mellor. 

See  under  XXIII.,  page  71. 

English  Patents. 

Welding  Metals.     II.  Goldschmidt,  Essen,  Germany.    Eng. 
Pat.  20,894,  Nov.  19,  1900. 

The  metals  to  be  welded  are  fixed  in  position  but  with  a 
small  space  between  them.  A  mould  is  formed  around  the 
joint  and  molten  iron  produced  by  the  process  described 
below,  IS  then  east  upon  them  so  as  to  fill  the  joint.  The 
process  referred  to  is  as  follows : — To  a  mixture  of  aluminium 
and  o.xide  of  iron  (the  latter  chemically  as  pure  as  possible; 
oxide  of  manganese,  oxide  of  chromium,  or  tungstic  acid 
may  be  added  ;  this  is  brought  to  reaction  by  means  of 
igniting  pellets.  After  the  reaction  is  completed,  the 
contents  of  the  crucible  consist  of  a  layer  of  molten  alumina 
floating  on  the   top  of  highly  heated  smelted  iron.     Virst 
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fce  molten  alumina  is  removed  and  then  the  highly  heated 
iron  i<  cast  between  the  carefully  cleaned  welding  surfaces 
which  are  now  pressed  together.  As  soon  as  the  metal  is 
joDgealed,  it  is  put  under  a  certain  pressure,  so  as  to 
gradually  cool  down  under  compression.  After  the  mould 
has  been  removed,  the  joint  may  be  still  exposed  to  a 
finishing  operation  which  consists  in  flattening  and  smooth- 
ing the  same.  Under  certain  circumstances,  it  is  of  great 
advantage  to  choo>e  the  mould  so  as  to  obtain  ribs  around 
the  joint  after  the  casting  has  been  completed. — J.  H.  G. 

Magnetic  Separalion  of  Pulverised  Ores.  A.  F.  Spooner. 
London  (from  the  JIagnetic  Ore  Separating  Co.  Pro- 
prietary, Ltd.,  Melbourne,  Australia).  Eng.  Pat.  1S,1(I2, 
Sept.  10,  1901. 

The  pulverised  ores  are  passed  in  a  shower  through  a 
heated  chamber,  then  cooled  in  a  water  hath  or  otherwise, 
sized  if  necessary,  and  magnetically  separated. — J.  IL  ('. 

Copper  Extraction  by  the  Wet  Method,     T.  A.  Irvine, 
Ilornsey.     Eng.  Pat.  20,702,  Xov.  16,  1900. 

The  ore  after  crushing  is  treated  with  a  solution  containing 
4  oz.  of  chloride  of  sodium  and  one  fluid  oz.  of  sulphuric 
acid  to  each  gallon.  I'he  process  may  be  accelerated  by 
the  application  of  heat  or  by  the  addition  of  peroxide  of 
manganese.  The  copper  is  thus  brough:  into  solution  and 
niav  be  afterwards  precipitated  in  anv  convenient  wav. 

—J.  H.  C. 

Filters,  for  Liquids  containing  Copper  or  other  Finely- 
Divided  Matter.  J.  G.  Lorraiu,  London  (from  G. 
Thompson,  U.S.A.).     Eng.  Pat.  23,811,  Dec.  29,  1900. 

A  FLO-iTiNG  filler  is  employed  having  a  perforated  liottom 
covered  with  flannel. — J.  H.  C'. 

Zinc  free  from  Lead  ;   Process  for  Obtaining  ■ . 

E.  H.  Hopkins,  London.      Eng.  Pat.  22,.554,  Dec.  II,  1900. 

The  mixed  oxides  of  zinc  and  lead  such  as  are  obtaiued  by 
roasting  sulphide  ores  are  heated  with  carbonaceous  matter 
in  a  closed  retort,  and  ihe  vapours  are  passed  through  a 
filter  of  incandescent  carbon  whereby  the  zinc  is  obtained 
in  a  state  of  purity,  while  the  lead  remains  with  the  carbon 
and  may  be  removed  by  blowing  or  sifting. — J.  H.  C. 

XI.-ELECTRO-CHEMISTKY  AND 
ELECTKO-METALLUEQY. 

(4.)— ELECTRO-CHEMISTRY. 

Electrolytes ;     Potential   Differences    in    Vapours   and   in 

.fome  Solid .     K.  v.  Hassliuger.     Monatsh.  fiir  Cheni. 

22,  [9],  907— 916. 

The  author  has  measured  a  number  of  potential  differences 
between  metals  and  the  v.ipours  of  certain  salts,  sprayed 
into  a  Bunsen  burner  in  the  form  of  solution.  The  mo>t 
remarkable  result  observed  was  that  iron  or  nickel  assumed 
a  positive  potential  towards  platinum.  J?urther  experi- 
ments showed  that  the  E.M.E.  varied  with  the  tempera- 
ture. In  some  cases  a  maximum  value  is  reached  which 
then  diminishes  to  zero  as  the  temperature  is  further 
raised,  and  finally  changes  in  sign.  This  phenomenon  is 
■well  marked  with  iithium  chloride  vapour  and  with  the 
solid  electrolytes,  lime  and  magnesia. — J,  S. 

Cohalt  and  Nickel ;    Electrolyiic  Method  of  Extracting 

.      Le  Roy.     Bull.  Soc.  Ind.  de  Mulhouse,  Proces- 

Verbaux,  1901,  154— 15.j. 

The  method,  which  is  applicable  to  the  treatment  of  certain 
ores  found  in  New  Caledoni.a,  is  based  upon  the  solubility 
of  the  monoxides  of  cobalt  and  nickel  at  the  moment  of 
their  formation  and  the  relative  insolubility  of  the  oxides 
of  iron  and  manganese  in  ammoniacal  solutions  of 
ammonium  salts. — E.  B. 

Sariitm;   Preparation  of .      Guntz.      CoDiptes  Eend. 

133,'[22],872— S74. 

B.Mti  UM  amalgam,  obtained  by  electrolysing  barium  chloride 
B'jlution  with   a  mercury  cathode,  was  placed  in    an  iron 


boat  in  a  porcelain  tnhe  surrounded  by  a  platinum  spin 
and  well  jacketed  with  asbestos.     By  passing  an  electriol 
current  through  the  spiral,  the  tube   was  very   gradually 
heated    to  about   1150'  C.     The   mercury  was  thus  com- 
pletely'  distilled  into  the  cooler  parts  of  the  tube,   and  a 
residue  of  metallic  barium  was  left  in  the  boat.     The  met! 
is  silver-white,  not  quite  so  soft  as  lead,  fusible   at  dull 
reduess  and  very  volatile  at  bright  redness.     It  oxidiseafl 
rapidly  in  air  and  often  takes  fire.     Metallic  barium  decom-1 
poses  water  and  alcohol,   and  forms  with  liquid  ammonia  aj 
metal-ammonium  similar  to  the  corresponding  lithium  an^ 
calcium  compounds. — J.  T.  D. 


Sugar  Juices ;  Purification   of ,  hy   Electro-dialysis 

and  Ozone.     G.  Schollmeyer.     Austrian  Pat.  3101,  1900, 

See  under  XVI.,  page  57. 
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Electric  Satteries  [Electrode-retaining  Blocks'].  G.  W. 
Johnson,  London.  From  The  Societe  Paul  Chapuv  and 
Co.,  Paris.     Eug.  Pat.  2853,  Feb.  9,  1901. 

The  electrodes,  which  may  he  of  any  preferred  description, 
are  embedded  in  retaining  masses  or  blocks  made  of  a 
ceramic  substance  or  substances  not  acted  on  by  the  elec- 
trolyte, and  mixed  with  a  granular  or  divided  material, 
which  is  volatiUsed  or  burnt  during  the  baking  at  a  high 
temperature,  leaving  pores  or  interstices  in  the  block. 
Strips  or  distance  pieces  of  insulating  material  are  inserted 
between  the  blocks,  leaving  small  free  spaces  between  them, 
which  allow  any  particles  detached  from  the  block  or  tho 
electrode  to  fall  to  the  bottom  of  Ihe  cell,  thus  avoiding 
slow  discharge  or  short  circuiting. — G.  H.  K. 

French  Patents. 

Hydrated  Baryta  :  Electrolytic  Process  of  Manufacturing 

.     A.  Brochet   and  G.   lianson.     Fr.  Pat.   .■!02,018, 

July  31,  1900.     Addition,  Jan.  21,  1901. 

Claim  is  made  (1)  for  a  process  for  extracting  barium 
hydrate  from  a  solution  of  barium  sulphide  coniaiumg 
barium  chloride  or  other  barium  salt,  by  means  of  electro- 
lysis in  a  cell  fitted  with  a  diaphragm  ;  the  baryta  formed 
is,  in  this  case,  separated  by  cooling  the  solution ;  (2)  for 
extracting  baryta  from  barium  sulphide  solution  by  electro- 
lysis, the  cathode  compartment  containing  sodium  chli)ride, 
so  that  the  baryta  is  precipitated  as  it  is  produced  by  ihe 
soda  yielded  by  the  sodium  chloride.  (.T)  The  use  in  these 
two  processes  of  attackable  metallic  anodes,  with  or  wi'hout 
a  diaphragm,  thus  giving,  besides  baryta,  the  sulphide  of 
the  metal  of  which  the  anode  is  composed. 

In  the  addition  to  this  patent,  dated  Jan.  21,  1901,  claim 
is  made  for  the  combination,  in  an  electrolytic  process,  with 
or  without  diaphragm,  for  the  manufacture  of  the  aikdlim;- 
earth  bases,  of;  (1)  The  sulphide  of  an  alkilineearth  base 
with  the  corresponding  chloride  ;  in  ihis  wav  the  base  is 
obtained  at  the  cathode  and  sulphur  at  the  anode.  (2)  The 
same  mi.xture  as  in  (1),  with  the  use  of  insoluble  anodes, 
so  as  to  yield  at  the  anode  sulphur  more  or  less  mixed  with 
alkaline-earth  sulphides  .and  sulphates.  (.■!)  The  same 
mixture,  using  soluble  anodes,  by  which  means  an  insoluble 
metallic  sulphate  is  obtained  at  the  anode.  (4)  The  same 
mixture  in  the  anode  compartment,  with  an  alkali 
chloride  replacing  in  part  the  alkaline-earth  chloride  in  the 
cathode  compartment,  giving  at  the  anode  sulphur  or  an 
insoluble  sulphide,  according  as  the  anod<'  eniplo\ed  is 
insoiuble  or  soluble.  Incases  (2),  (.■?),  and  (4)  the  alkaline 
earth  is  obtained  at  the  cathode. — T.  U.  P. 

Sugar ;    [Electric']    Process  for   the    E.rtraction    of 

Count  Schwerin  (Botho).     Fr.  Pat.  309,792,  1991. 

See  tinder  XVI.,  page  59. 

Vanillin  ;  Manufacture  of  [by  an  Electric  Process]  . 

G.  Vigne.     Fr.  Pat.  310,983,  May  11,  1901. 

See  under  XX.,  page  68. 
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CJ5.)— ELECTRO-METALLURGY. 

EsGLisn  PATE>-r. 
Mclnls ;    Process  for  E'ectroli/Hcalli/    Precipitating   and 
SimiiUaneoHsli/    Amalitamatinj   .       [liotating    Ca- 
thode.}    W.  S.  Heuaeberg  and  E.  C.  H.  Pape,  Hamburg, 
Geroianv.     Eng.  Pat.  19,068,  Sept.  24,  I'JOl. 

A  ROT.viixi;  drum,  whose  cjlindrical  surface  forms  the 
.  ithode,  is  enclosed  in  a  vessel  lined  with  non-conductive 
Mterial,  and  provided  with  a  lajer  of  mercury  at  the 
>ttom  of  such  depth  that  all  parts  of  the  cathode  surface 
nne  into  contact  with  it  on  the  rotation  of  the  drum.  An 
mode  surface  is  provided  in  the  upper  part  of  the  vessel, 
concentric  to  the  cathode  drum,  and  in  the  annular  sp.ice 
between,  and  resting  on  the  mercnry,  is  the  solution  from 
which  the  metals  are  to  be  precipitated  on  the  cathode. 
The  precipitate  is  then  wholly  or  partially  dissolved  by 
■  lipping  the  cathode  in  the  mercury  bath  and  is  thus 
Liinalgamated. — G.  H.  E. 

XII.-FATS.  OILS,  AND  SOAP. 

Talloirs  and  Oils ;  Phi/sical  and   Chemical   Constants  of 

Hussian  .      A.  A.  ShukolF.     Chem.  Rev.  Fett-  u. 

Harz-Ind.  1901,  8,  [H],  229,  and  [12],  250. 

liiissian  Tallows. — The  tallow  industry  has  been  com- 
pletely revolutionised  during  the  last  "0  years.  In  1830 
nearly  63,01)0,000  iiilos.  were  exported,  whereas  in  1900 
19,040,000  kilos,  were  imported,  and  only  944,000  kilos, 
exported. 

Russian  tallows  are  characterised  by  their  high  solidifying 
points.  Thus  St.  Petersburg  tallow  solidifies  at  45" — 46°  C, 
and  bone-fat  at  4 1°— 42^  C. 


The  following  varieties  are  knoivn  in  commerce  : — 
Benzine  [Petrol.  Spt.}  Bone  Fat  {St.  Petersburg)    is  a 
very  pure  fat  containing  0' 05  to  1  per  cent,  of  water. 

Benzine  Bone-Fat  from  South  Ru.'isia  is  usually  very 
impure,  and  often  contains  calcium  soaps.  Water  and  im- 
purities, 3  to  4  per  cent. ;  litre,  40'— 42'  C. ;  free  acids, 
30  to  40  per  cent. 

Benzine  Horse  Bone. Fat  contains  3  to  4  per  ceut.  of 
water  and  impurities  ;  litre  38 '2'  C. 

^yhift■  Xatural  Bone-Fat  {St.  Petersburg')  is  produced 
by  the  gelatin  factories.  It  contains  water  and  impurities, 
0-3  to  1-5  per  cent,  j  free  acids,  20  to  30  per  cent  :  titre, 
40°— 45'  C. 


ceut. 


.    Leather  Fat  {St.  Petersburg)  contains  2    to   4  per 
of  water  and  impurities;  titre,  37 •  6"— 38 ■  9'  C. 

Town  Tallow  If.  A.  {St.   Petersburg)  varies  greatly  in 
quality.     Water   and   impurities,   1   to   3   per  cent. ;  litre, 
.  39-3 —43-2'  C. 

Toicn  Tallow  f.  A.  {St.  Petersburg).  —  Water  and 
impurities,  0-5  per  cent. ;  titre,  45°— 46  ■  6"  C. 

Orenburg  Mutton  Tallow,  tevmed  "  coutir  "  or  "  coar- 
duque."  obtained  from  sheep's  tails.  Water,  0-83  per 
cent.  ;  titre,  42-4'  C. 

Southtrn  Mutton  Tallow. — Water,  0-41  per  cent. ;  tit-e, 
46-8' C. 

Elk  Tallow  is  not  met  with  in  commerce.  It  has  the 
following  characteristics  : — Water,  0  ■  52  per  ceut. ;  titre, 
46'7'  C.  :  iodine  value,  35-9;  saponification  value,  200  j 
free  acids,  1  -8  ;  and  unsaponifiable  matter,  0-23  per  cent. 

Physical  and  Chemical  Constants  of  Russian  Oils. — 
The  following  btble  gives  the  chief  results  obtained  by  the 
autlior  in  the  examination  of  some  vegetable  oils  : — 


Oil. 


Sp.  Gr.  at 
15°  C. 


Cameline I  0-927 

Hempseed 0  n31-0M3 

Colza 0  SilR— n  -919 

Cntton  seed  (Sam.arkand) 0-92.3— 0928 

Linseed ,    0-933— 0-930 

Mustard  seel I  0-920 

Walnut I  0-9-2; 

Cedar  nut 0-92S 

Poppv i     0-925-0-926 

Olive,  Persian i  0-9199 

„     Crimea.... OOIS 

Castor,  medicinal  (cold  expression)  . ..  0'9(t35 

Safflower I  0  927 

Sesame 0-924-0-92S 

Sojabean I  0'924 

Sunflower 0-921—0-926 


Free  Patty 
Acids. 


Mgrms.  - 
4 

0-43 
0-95—9-5 
0-26-7-S 

o-ii-o-is 


80 

0-69 

0-41 

0-1—4-8 

013 

0-13-0-11 


1 


Saponifleation 
Vahic. 


155 

19-2—194-9 

Of3— 110-4 

192—194-5 

ISl— 181-9 

192-1 

1^3-7 

193—194 

190-S 

1S6 

178 

193-4 

ISS— 190 

190- (! 

181-7— 193 


Iodine  Value 
(AValler). 


152-153 
137—166 
175-3— 181 
11-2— UG 
171—179 
114-9-120 
128 
143-S 
131 
83 

82-3 
84 
141-6 
111-113 
121 
136 


Solidification 

Point  of 
Fatty  Acids. 


°C. 

17-18 

16     • 

13-5-16-5 

32-33 

13-4—13-7 
14-3 

U 
17—19 

21-8 


23-4 

24-1 

19-4—19-8 


Unsaponifiable 
Matter. 


Per  Cent. 
1-07 


See  also  under  Trade  Report,  page  81. — C.  A.  M. 

"Vegetable  Butter" :  A  Substitute  for  Cacao  -  Butter. 
G.  Possetto.  Giorn.  di  Farm.  Chim.  1901,  337;  through 
Chem.  Rev.  Felt-  u.  Harz-Ind.  1901,  8,  [IH,  233 — 
234. 

The  title  of  "vegetable  butter,"  or  "cacao-butler  S,"  is 
given  to  a  commercial  substitute  for  genuine  cacao-butter, 
which  is  sold  in  blocks  of  about  2  kilos,  or  in  flat  cakes 
wrapped  in  tinfoil.  The  fat  has  a  faint  tallow-like  smell 
and  taste.  It  beh.ivcs  almost  like  cacao-buttor  towards 
alcohol  and  ether,  and  shows  the  following  constants  : — 
Melting  point,  34° — 35-5'C.  ;  iodine  value,  7-8;  saponi- 
lication  value,  237-0;  Reichert  value,  5-50;  and  free 
acids,  0.  It  is  partially  soluble  in  hot  95  per  cent,  alcohol, 
and,  on  rapidly  cooling  the  solution,  a  white  semi-crystalline 
precipitate  is  deposited,  which  gives  physical  and  chemical 
constants  almost  identical  with  those  of  Japan  wax.  The 
author  came  to  the  conclusion  that  the  product  consisted 
of  70  to  75  per  cent,  of  cocoanul  oil  and  25  to  30  per 
cent,  of  Japan  wax. — C.  A.  M. 


Oils  for   High-Speed   Machinery  ;    A    New   Method   of 

Testing   the    Value   of  Lubricating .      W.      Jour. 

Franklin  Inst.  1901,  42,  [5],  329.    From  the  Engineering 
Hag. 

A  XEw  apparatus  is  described  for  testing  the  value  of  oils 
for  journal  bearings.  The  vertical  spindle  of  an  electro- 
motor is  provided  with  a  foot-step  bearing  to  receive  the 
oil  to  be  tested  ;  the  speed  of  the  motor  and  the  pressure 
on  the  foot-step  bearing  are  capable  of  control ;  the  spindle 
is  entirely  surrounded  by  an  oil  chamber,  which  is  in  turn 
jacketed  to  prevent  the  escape  of  heat.  The  apparatus 
has  shown  that  many  oils  which  give  excellent  results  at 
moderate  speeds,  work  badly  at  over  3,000  revolutions  per 
minute.  Within  certain  limits,  higher  speeds  need  oil  of 
greater  viscosity. — J.  W.  H. 

Japan    Wa.r  ;    Abnormal   Constants  of  .     0.  Bern. 

heimer  and  F.  Schiff.     Chem.-Zeit.  1901,  25,  [91],  1008. 

The  authors  have  examined  a  number  of  commercial 
s.amjiles  of  Japan  wax,  and  state  that  they  bave  obtained 
values  difter7'"g  considerably  from  those  commonly  accepted 
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for  a  pure  product.  Thus  iu  four  cases  they  olitained  the 
following  results,  which  they  compare  with  the  normal 
figures  as  given  by  Lewkowitscb  : — 


1. 

2. 

3. 

4. 

Normal 

Values. 

Acid  value 

Saponiflc.ition  value 

Iodine  value 

Meltinfr  point 

12-28 
230-00 

10-56 
63°  C. 

11-8 

230 -S 

10-8 

53-6° C. 

14-0 

222-1 

11-3 

53-4°  C. 

13-7 

231-0 

10-6 

53-2°  C. 

20 

220—222 
"  4-2" 
48— 5.1 

— C.  A.  M.       ! 

Fats  ;  Indicator  in  tlir  Titration  of  Darh  coloured .     ! 

J.  Freundlich. 

See  under  XXIII.,  page  75. 

Oils,  Drying  and  Marine  Animal ;  Differentiation  of . 

G.  Halphen. 

See  under  XXIII.,  page  74. 

Body-Colour    Oils;     Use  of  Chinese   Wood  (^Elxococca) 
Oil  iTung  Oil}  in  the  Manufacture  of .     L.  E.  Andes. 

See  below.  , 

Oils  obtained  by  Destructive  Distillation  of  Animal  Matters,  \ 
S.  J.  Levites. 

See  under  ill,,  page  35. 


XIII.-PIGMENTS.  PAINTS;  EESINS, 
YARNISHES;  INDIA-EUBBEE,  Etc. 

(^.)— PIGMENTS,  PAINTS. 

Body-Colour  Oils  ;   Use  of  Chinese  Wood  Tung  Oil  (Elan- 

rocca}  in  the  Manufacture  of .    L.  E.  Andes.    Chem. 

Kev.  Felt-  u.  llurz-Ind.  1901,  8,  [1-2],  252—253. 

Foe  some  time  past,  products  kuown  as  "  hard-drying  oils," 
"  rapid  oils,"  &c.  have  beeu  sold.  These  have  the  property 
of  drying  in  a  relatively  short  time  when  mixed  with 
body  colours.  They  are  essentially  very  thin  varnishes 
composed  of  copal,  drying  oil  (usually  boiled  linseed) 
and  turpentine.  The  colours  mixed  with  them  dry  very 
rapidly,  but  are  wanting  in  lustre  .and  require  subsequent 
varnishing. 

When  Tung  oil  became  more  commonly  known,  attempts 
were  made  to  use  it  in  place  of  these  products,  but  although 
it  dries  rapidly,  it  has  the  drawback  of  becoming  moist 
and  of  separating  from  the  surface  on  which  it  has  dried. 
To  render  it  suitable  for  the  pin-pose,  special  treatment  is 
necessary.  It  is  first  heated  for  two  hours  at  about  170°  C. 
in  an  enamelled  boiler,  and  allowed  to  cool  slowly  and 
to  stand  for  several  days.  The  clear  oil  is  then  withdrawn, 
and  the  lower  Layer  used  for  inferior  paints.  The  clear 
oil  is  again  heated  at  180°  C,  with  the  result  that  it 
becomes  fairly  thick  after  an  hour.  It  is  then  cooled  to 
130°  C,  and  2  per  cent,  of  powdered  litharge  gradually 
sprinkled  iu,  after  which  the  requisite  amount  of  turpentine 
to  thin  the  oil  to  the  right  consistency,  is  added,  and  the 
product  stored  and  left  to  clarify. 

A  good  body-colour  oil  should  have  the  consistency  of 
ordinary  linseed-oil  varnish,  and  when  incorporated  with  a 
body  colour  should  dry  within  5 — I!  hours.  The  drie<l 
paint  can  receive  a  coat  of  varnish  which  will  dry  without 
affecting  the  layer  beneath  it.— C.  A.  M. 

English  Patents. 

Paint  for  the  Coaling  of  Bottoms  of  Iron  and  Steel 
Vessels  and  other  Submerged  Surfaces  for  the  Prevention 
of   Corrosion    and   Fouling ;     A     Quick-drt/ing  Liquid 

Cement .     W.    Ward.      South    Shields.'    Eng.   Pat. 

21,061,  Nov.  21,  1900. 

The  paint  for  the  first  coating  contains  11  ingredients,  the 
medium  consisting   of  amber  resin,  gum  kauri,  Stockholm 


tar  or  pitch,  pine  varnish  or  oil,  coal  tar,  naphtha  or  other 
spirit  and  turpentine ;  the  poisons  used  for  the  second 
coating,  which  has  13  ingredients,  are  the  oxides  of  copper, 
antimony  and  mercurv,  mineral  green,  and  carbolic  acid. 

—J.  W.  H. 
Pigments;   Mtinufaeture  of  Composite  Colouring  Matters 

or  ,      A.    Thilmany,    Diisseldorf,   Germany,     Eug. 

Pat.  11,533,  June  5,  1901. 

LiTHOPHONE  (a  precipitate  of  zinc  sulphide  and  barium 
sulphate)  or  zinc  white  is  mixed  with  dextrin,  gelatin, 
albumin,  &c.  iu  suitable  solution,  and  treated  before  or  after 
drying  with  an  organic  dyestulF  in  solution ;  a  mordant 
such  as  alum  or  aluminium  acetate  may  also  be  used. 

-J.  W.  H. 

(B.)— RESINS,  VARNISHES. 
English  Patent. 

Coating    Surfaces ;     Composition    for    ..      C.    Lean. 

London.      From   A.    Wolf,    Paris.      Eng.   Pat.    15,204, 
July  26,  1901. 

E((CAL  parts  of  stearine  and  resin  are  melted  together,  and 
a  liltle  bitumen,  benzoin,  and  creosote  added  as  hardening 
agents. 

The  composition  may  be  used  for  coating  porous 
materials  and  for  decorative  purposes  by  the  addition  of 
pigments. — J.  W.  H. 

(C.)— INDIA-RUBBER,  &c. 

Mani;aba  Rubber.     E.  Ackermann.     Chem.-Zeit.  1901, 
25,  [93],  1038. 

This  substance,  derived  from  Ar.aguaya  in  Para  (North 
Brazil)  has  many  of  the  properties  of  Para-rubher,  and  is 
obtained  from  the  milk-juice  of  a  bush  called  Maugabeira, 
which  grows  on  the  Para  side  of  Tocantiu  and  Araguaya, 
between  Itacunga  and  Tapirape  amongst  the  plain  vege- 
tation. The  juice  is  abundant,  is  easily  collected  and  is 
heated  in  earthen  vessels  to  obtain  the  solid  product.  The 
rubber  is  little  known  and  has  not  yet  found  a  market.  It 
may  be  bought  locally  for  about  1  mark  per  kilo. 

— R.  L.  J. 

India-Bubber ;    Artificial ,  from  Isoprene. 

G.  liouchardt.     Gummi-Zeit.  1901, 16,  [8],  133—134. 

IsoPKENE  (1  part)  and  hydrochloric  acid  saturated  at  0°  C. 
(12 — 15  parts)  -were  sealed  in  a  tube  and  placed  iu  a 
freezing  mixture.  A  definite  reaction,  attended  with  evolu- 
tion of  heat,  ensued  on  shaking  the  tube,  which  was  then  left 
for  2  — 3  weeks  at  the  ordinary  temperature.  The  contents 
were  then  diluted  and  distilled  so  long  as  oily  drops  were 
observed  in  the  condenser.  The  residue,  purified  by  long 
boiling  with  water,  solidified  to  a  substance  of  the  com- 
position C,  87-1;  H,  11-7;  CI,  1-7:  which  had  all  the 
properties  of  rubber  and  gave  similar  distillation  products. 

— E.  L.  J. 


XIY.-TANNING;  LEATHER,  GLUE,  SIZE. 

Chamois  Leather ;  Manufacture  of .     Leather  Trades 

Rev.,  Nov.  13,  1901,"833— 834. 

TuE  inner  or  flesh  side  of  sheep  skins,  technically  called 
"linings,"  are  put  into  lime  pits  for  a  period  of  10 — 14 
days,  being  laid  up  at  the  side  of  the  pits  for  five  or  six 
hours  each  day,  and  are  then  levelled  bj-  the  "  frizer  "  with 
a  very  keen  knife  over  the  beam.  Most  of  the  lime  is 
removed  by  a  bran  drench,  which  gives  the  skins  a  firm, 
leathery  feel,  and  they  are  then  squeezed  in  a  press  until 
wtiter  ceases  to  ooze  from  them.  The  remaining  moisture 
is  evenly  distributed  by  milling  or  stocking  for  about  an 
hour,  aud  the  skins,  after  being  freely  sprmkied  with  cod 
oil,  are  milled  for  three  or  more  hours,  the  remaining  lime 
being  thus  converted  into  a  soap.  The  skins  are  theu  dried 
by  a  current  of  air  for  a  day  or  more  according  to  the 
season,  and  the  following  day  are  stocked,  again  sprinkled 
with  oil,  and  milled  for  three  or  more  hours.  The  skins 
now    pass    through   a  series    of    stoves,    starting  with    a 
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temponiture  of  about  100'  F.,  where  they  dry  up  to  a 
brownish  colour,  the  stage  being  kuowa  as  "  first  drying 
upper."  The  process  of  stocking  and  drying  is  repeated 
Mveral  times  until  the  final  drying  operation  called  heating, 
is  reached,  when  the  skins  are  hung  close  together  by  the 
necks  instead  of  apart  and  by  the  hind  shanks.  The 
(einperature  of  the  final  stove  is  150" — 160°  F.,  from  which 
the  skins  are  rapidly  removed  whilst  hot,  packed  into  bins 
and  covered  with  matting  to  keep  in  the  lieat.  The 
spontaneous  heating  whicli  now  ensues  is  one  of  the  most 
delicate  stages  of  the  manufacture  and  requires  constant 
watching  day  and  night  to  avoid  burnt  k'ather,  whilst  it 
tails  altogether  if  the  quantities  packed  are  too  small  to 
beat  properly.  In  all  these  latter  stages  irritating  vapours 
(acrolein)  are  evolved,  from  which  the  eyes  of  the  workmen 
must  be  protected.  The  leather  which  if  properly  heated 
is  dark  brown  in  colour,  is  spread  out  to  cool  before  the 
final  treatment.  The  skins  are  first  soaked  in  water  at 
about  110'  F.,  pressed  to  remove  the  major  portion  of  the 
oxidised  oil  (sod-oil)  and  then  washed  at  about  120°  F.  in 
au  alkahne  paddle-bath  containing  soda-ash  (4  lb.)  and 
soda  crj'stals  (2  lb.)  for  every  10  dozen  skins.  After 
about  two  hours  the  leather  is  washed  with  clean  water  at 
130° — 140°  1".,  and  then  liquored  in  a  mixture  of  cod-oil 
(10  lb.),  soft  soap  (20  11).),  and  boiling  water  (7  gallons). 
The  goods  are  passed  to  the  wringing  machine  or  hydro- 
extractor,  and  then  dried  in  sheds  by  air  or  artificial  heat. 
"  Fleshers  "  or  heavier  linings  require  longer  treatment  and 
more  extensive  washing. — 11.  L.  .J. 

Lactic  Acid  in  the    Tannery,    •  Leather  Trades   Rev., 
Nov.  13,  1901,  832—833.     From  Der  Lederraarkt. 

Lactic  acid  occurs  naturally,  together  with  acetic  acid 
(a)  in  the  bating  of  limed  hides,  where  its  function  is  to 
remove  lime,  (6)  in  the  liquors  of  the  taupits  and 
"  layaways,"  where  it  materiall}-  assists  in  the  absorption 
of  tannin  by  its  plumping  action  on  the  hides.  The 
e.vtracts  and  other  materials  used  in  modern  tanning,  form 
organic  acids  less  rapidly  than  did  the  older  materials,  and 
whatever  the  agents  employed,  time  and  somewhat  exact 
conditions  of  temperature  are  all  important  for  the  due 
development  of  such  acid  by  natural  means. 

It  has  become  the  practice  therefore  to  add  ready  made 
acid.  Mineral  acids  require  extreme  care  and  knowledge 
or  may  produce  very  serious  damage,  whilst  lactic  and 
acetic  acids,  are  attended  with  little  danger.  The  latter, 
which  is  chieflj'  obtained  by  dry  distillation  of  wood,  is 
liable  to  contain  coal-tar  derivatives  of  an  antiseptic  nature, 
and  these  interfere  with  the  natural  fermentation  process 
which  the  acid  is  intended  to  supplement.  Lactic  acid  has 
accordingly  come  to  the  front,  especially  in  America,  where 
for  some  time  it  has  been  almost  the  only  substance  for 
delimingand  bating  hides. — 11.  L.  J. 

Adhesivcs  [Glue']  ;  Impts.  in .     L.  E.  Andes. 

Chem.-Zeit.  1901,  25,  [95],  lOGl. 

A  NEW  method  for  preparing  glue  (Amer.  Pat.  660,379) 
consists  in  cooling  a  hot  solution  of  glue  under  pressure 
until  it  becomes  gelatinous  and  then  forcing  it  out  into  rods 
which  dry  in  the  process.  Borutriiger  (Oesterr.  Chem.- 
Zeit.  1900,  515)  suggests  the  following  method  of  preparino- 
a  liquid  adhesive  : — To  250  grms.  of  strong  glue  dissolved 
in  1  litre  of  hot  water,  10  grms.  of  barmm  peroxide  in 
5  grms.  of  sulphuric  acid,  of  7G°  B.,  and  1-5  grms.  of  water 
are  added,  and  the  mixture  warmed  during  48  hours  at  80°  C. 
Sulphur  dioxide  is  evolved,  and  a  clear,  non-gelatinising 
syrup,  which  does  not  ferment  with  time,  is  obtained;  it 
has  great  adhesive  power,  and  can  be  used,  when  dried  in 
strips,  as  a  substitute  for  gum  arable.  Hydrogen  peroxide 
or  sodium  peroxide  should  be  used  for  bleaching  glue. 
Oxygen  in  the  nascent  state  destroys  the  odour  of  glue  and 
its  gelatinous  nature.  Glue  has  a  strongly  acid  reaction, 
due  to  the  presence  of  acetic,  lactic,  and  butyric  acids,  and 
only  gelatinises  when  acid  or  neutral ;  in  presence  of  alkali 
it  does  not  gelatinise,  but  decomposes  more  rapidly  than 
usual. — W.  A.  D. 


ExtiLisH  Patent. 

Tannintj  ,-  Process  of  Quick .     C.  Brandt,  Austria. 

Eng.  Pat.  20,612,  Nov.  15,  1900. 
This  process  consists  iu  immersing  the  hides  as  they  come 
from  the  lime  pit,  in  a  weak   solution  of  picric  acid,  and 
afterwards  in  a  strong  taiming  liquor. — J.  L.  B. 

XV.-MANURES,  Etc. 

Manures,  Artificial ;  Methods  ofAnah/sis  of  . 

F.  Kretschmer. 
See  under  XXIII.,  page  74. 

hf  cat  inn  Scums  IFertillser]  ;    Process  of  Drying , 

<;.  Gropp.     Ger.  Pat.  116,760,  Aug.  31,  1899. 
See  under  Wl.,  patje  58. 
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XTI.-SUGAR.  STAECH.  QOM.  Etc. 

Smjur   Juices;    Purification    of bij  Ele.ctro-dialiisis 

and    Ozone.     G.    SchoUmever,    Dessau.      Austrian    Pat 
3401,  March  6,  1900. 

Tnis  process  consists  is  submitting  the  saccharine  juices 
to  thi'  simultaneous  action  of  electro-dialysis  by  means  of 
cither  soluble  or  metallic  electrodes  aud  of  a  finely-divided 
Stream  of  ozonised  air. — T.  H.  P. 

Suyur  Juices;  Process  for  Decolorising  — — .     T.  Kitsee. 
Austrian  Pat.  4530,  Oct.  17,  1900. 

Sdgak  juices  are  decolorised  by  treatment  with  chlorine 
gas,  and  the  chlorine  is  removed  by  defiant  gas. 

— L.  J.  de  W. 

Sugar  ;    Density  nf  Dissulued .     A.  Demichel.     Bull. 

de  I'Assoc.  des  Chim.  de  Sucr.  et  de  Dist.  1901    19    [■)] 
287—289.  ' 

Dexotixg  the  weight  of  a  litre  of  .sugar  as  G  grms.,  and 
assuming  it  to  contain  S  grms.  of  sugar,  it  follows  that  the 
weight  of  water  is  G— S  grms. 

Let  .1-  be  the  specific  gravity  oc  the  sugar  in  solution, 
and  II  that  of  the  water  at  the  temperature  of  the 
experiment,  then  ^  is  the  volume  occupied  by  the  sugar, 
—     is  that  of  the  water,  and  the  whole  forms  I,OOU  c.o. 


Hence 


1.000  a 


-+  1 


.(1). 


ve  to 


equation  (1)  and  it  will  follow  that 


Jiarbef,   in    1879,  applying  similar  reasoning,  gave 

the   value    1-595,   which   is  that  of  solid  sugar,  assuming 

that   it   retained   this    value    in    solution.     Ou    raakin"-   a 

calculation  on  solutions  of  sugar  of  different  strengths,  he 

found   a  contraction,   which   was   a  maximum  at  42-7  per 

cent.,  became  zero  at  78  per  cent.,  and  then  changed  to  an 

expansion  of   the  solution.     The   German  commission   on 

standards  found  a  density  for  sugar  in  solution  of   !•  55625, 

which  also  gives  a  contraction,  with  a  maximum   at   62-6 

per   cent.,   but    no   dilatation.     We    are,    however,    quite 

ignoraut   of  the    density   of   sugar  in   solution,    and   both 

calculations  are  wrong  in  basis.     For  let  .v  be   constant  in 

""00(7.        G     .,,     , 
t; -^  will   also 

&  to 

be  constant,  or  1,000  a  —  G  =  —  KS,  for  G  ia  greater 
than  1,000  a.  This  gives  G  =  1,000  a  +  KS,  that  is,  the 
specific  gravity  of  sugar  solutions  increases  proportionatelv 
to  the  sugar  they  contain.  It  has  long  been  known  that 
this  is  not  the  case  ;  we  must,  therefore,  conclude  that  the 
specific  gravity  of  sugar  in  solution  varies  with  that  of  the 
solution.  (Jn  applying  the  densities  compared  with  water 
at  ld"C.,  taking  the  percentages  of  sugar  from  Windisch's 
tables,  and  writing  —  and  —  as  d  and  D,  and  putting  iS  for 

S 

-  ,  which  does   not  introduce  any  sensible  error,  we  have 

d  =  i.ooo  -  D  -H  S'  ^  '^^'^  calculated  from  this  formula 
for   solutions  of  sugar  varying  from   2-6  grms.  to    1,030 
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grms.  of  sugar  per  litre,  shows  that  the  density  first  increases 
from  1  -59  to  1  •  63,  and  then  decreases  to  1  -.59  ;   that  is,  it   t 
becomes  sensibly  equal  to   that  of  solid  sugar  in  saturated  i 
solutions. 

It  may  be  asked  if  the  variation  is  real  and  not 
simply  the  result  of  the  method  of  calculation  employed. 
The  latter  is  more  probable,  since  solution  is  possibly  not 
a  simple  pbenomtnion  as  the  equation  assumes,  but  a 
p.irtial  decomposition  or  dissociation, — L.  J.  de  W. 

Defecation  Scums;  Process  of  Drying .     G.  Gropp, 

Niezychowo.     Ger.  Pat.  116,760,  Aug.  al,  1899. 

The  process  claimed,  consists  in  drying  the  defecation  scum 
from  sugar  factories  by  mixing  it  with  quicklime,  with 
^vbich  part  of  the  water  combines,  forming  calcivnn 
hydroxide,  whilst  the  remainder  evaporates.  In  this  way 
the  scums  are  converted  into  an  impalpable  powder,  easy 
of  transport,  and  fiiriher,  their  fertilising  value  is  increased 
by  the  presence  of  the  calcium  hydroxide  :  fermentation  is 
also  avoided.— T.  H.  P.   ■ 

Reducing  Sugars ;  JS'^icfu'I  Salts  as  Heagents  for . 

Duyk. 

See  under  XXIII.,  page  74. 

Degree   Batliug    \_Sugar    Sohdiojis']  ;    Newy    Rapid,    and 

Exact    Method  for    the    Determination    of   the   . 

J.  Kovar. 

See  under  XXIII.,  page  75. 


Maize  Starch  ;  Mamifacture  of  - 
See  page  4. 


G.  Archbold. 


Starch  in  Cereals;  Dclerminalion  of .     L.  Lindet. 

See  under  XXIII.,  page  75. 

English    Patents. 

Charcoal  of  Great  Decolorising  Power  [.Swr/nr]  ;   Process 

for    Manufacturing .       K.    Ostrcjko.       Latkurry, 

Russia.     Eng.  Pat.' 18,040,  Oct.  10,  1900.     Also  Fr.  Par. 

304,807,  Oct.  24,   1900;    and  additional    Pat.    Jan.    12, 

1901. 
A  MIXTURE  of  carboniferous  substances  and  compounds  of 
the  metals  of  the  alkaline  earths  or  magnesium  group  is 
ignited  in  the  moist  state,  air  being  excluded,  and  the 
resulting  carbon  washed  with  hot  dilute  hydrochloric  acid 
and  finally  with  water.  Examples  of  the  mixtures  used,  are 
■wood  shavings  or  ground  coal  and  slaked  lime  with  a 
sprinkling  of  watT.  The  paste,  intimately  mixed,  is  sub- 
iected  to  dry  distillation  Where  lime  has  no  injurious  action, 
the  carbon  obtained  may  be  used  directly  for  )iurification, 
otherwise  the  lime  is  dissolved  out  by  acid,  the  tarbon 
waslied  with  water  and  dried.  Its  decolorising  power, 
which  is  considerable,  may  be  increased  by  again  ignitiuj  it 
Instead  of  lime,  crude  calcium  acetate  or  calcium  chloride 
may  be  used,  and  starch,  naphtha  residues,  and  pitch, 
including  the  pilch  separated  from  sulphuric  acid  used  to 
purify  mineral  ods,  when  it  is  dduted  to  90^  15.,  may  be  used 
as  carboniferous  substances. 

The  decolorising  piwer  tested  on  caramel  solution, 
shows  that  the  charcoal  is  10  times  as  eflicacious  as  bone 
charcoal,  and  50  to  60  times  as  ordinary  wood  charcoal. 

The  use  of  the  process  is  claimed  for  the  regeneration  of 
charcoal,  and  for  regenerating  sulphuric  acid  used  for 
purifying  mineral  oils  or  in  analogous  industri  's,  and  the' 
use  of  the  charcoal  for  purifyiug  pyroligneous  acid  and 
sugar  juices. 

In  the  additional  patent,  the  carboniferous  substances  in 
the  moist  state,  during  the  dry  distillation,  are  submitted  to 
the  action  of  gases  or  vapours  (as  water  vapour  or  carbon 
dioxide),  which  have  no  injurious  influence  ou  the  carbon 
proiuced.  The  i>ases  or  vapours  may  be  introduced  into 
or  generated  in  the  retort. — L.  J.  de  \V. 


Sugar   Juice  and   other   Liquids ;   Contiunous    Defecators 

for   the    Clarification    of  .      K.    Harvey,   Glasgow. 

'Eng.  Pat.  21,256,  Nov.  24,  1900. 

This  system  of  continuous  defecators  is  mainly  designed 
for  use  in  combination  with  the  mangano-elcctro-chemical 
process  of  defecation.  The  plant  consists  of  a  series  of 
vertical  defecators  airanged  in  steps.  The  liquor  enters 
the  lower  chamber  of  the  first  vessel  and  is  kept  in 
oscillating  motion  by  means  of  a  \ane  or  *'  punkah  "  worked 
from  the  outside.  In  its  upward  course  through  the  vessel 
it  passes  between  a  series  of  vertical,  parallel  zinc  plates, 
suitably  insulated  from  the  sides  of  the  vessel  and  forming 
the  (electrodes  for  the  electrical  defecation.  From  the  top 
of  the  first  vessel,  the  liquor  is  led  down  to  the  bottom  of 
the  next,  and  so  on  throughout  the  series.  Valves  are 
fitted  to  the  bottoms  of  the  vessels  so  that  any  of  tlitm 
may  be  cut  off  for  cleaning  purposes. — J.  F.  B. 

Sugar ;  Improved  Crgslallisation  Process,  especialhf 
applicable  for  Use  in  Mamifacture  of .  M.Lam- 
bert, Toury,  France.  Eng.  Pat.  18,958,  June  14,  1900, 
and  addition  to  Fr.  Pat.  301,251,  Nov.  26,  1900. 

The  object  of  the  invention  is  a  process  applicable  to  the 
crystallisation  of  all  kinds  of  material  used  in  chemical  and 
other  industries,  and  especially  of  sugar.  The  principle  is 
that  of  successive  crystallisations  and  remeltings  for  the 
purpose  of  obtaining  crystal  masses  of  increasing  purity. 

This  rapid  crystallisation  process  consists  in  allowing  the 
mother  liquor  to  be  drained  off  from  a  crystalliser,  and 
continuously  circulating  the  liquor  obtained  by  melting  the 
crystals  through  the  crystallisers  and  a  reheater  until  the 
required  degree  of  concentration  is  obtained.  The  liquor  is 
afterwards  passed  through  .another  reheater  and  filter, 
after  which  it  passes  to  the  boiling  apparatus. 

The  addition  to  the  French  patent  claims  the  use  of 
steam  with  crystallisers  of  the  Dufay  system  for  the 
purpose  of  obtaining  by  heating,  a  more  prompt  and 
complete  purging  or  cleansing  from  molasses  at  whatever 
points  of  the  apparatus  the  vapour  may  be  applied. 

— L.  J.  de  W. 

French  Patents. 

Beetroot  Juice  ;  Apparatus  for  the  Extraction  of  Ammonia 

from ,  before  it   enters  the   Eraporation  Apparatus. 

n.  Perrin.     Fr.  Pat.  305,701,  Nov.  24,  1900. 

The  apparatiis  consists  of  a  receptacle  in  which  a  vacuum 
is  produced,  and  into  which  the  juice  is  introduced  by  a 
pipe  furnished  with  a  pulveriser  or  rose  through  which  the 
juice  is  drawn  by  the  vacuum  as  a  fine  spray  or  rain, 
whereby  the  ammonia  is  disengaged. 

The  best  result  is  obtained  when  the  spray  is  sent  from 
below  upwards,  as  the  fine  particles  then  remain  the 
longest  possible  time  ia  the  surrounding  vacuum.  The 
carbonated  juice  thus  deprived  of  almost  the  whole  of  its 
ammonia  pas-ses  to  the  first  body  of  the  evaporator. 

— L.  J.  de  W. 

Sugar  Juices ;  Process  for  Purifying  >  ,  by  liases  or 
Compounds  in  the  Nascent  Slate.  L.  Riviere.  Addition 
to  Fr.  Pat.  270,479,  Dec.  26,  1900. 

In  the  principal  patent  the  use  is  claimed  of  barium  sulphide 
for  the  puriRca'ion  of  beetroot  and  cane  juice. 

The  additional  patent  claims  the  exclusive  use  of  alkaline 
earthy  sulphides,  sulphydrates,  and  sulphuretted  hydrogen, 
together  with  the  compounds  set  free  on  cont.ict  with  sugar 
juices,  for  the  preservation  and  purification  of  these  juices, 
and  the  treatment  of  sugar  juices  in  rasping  works  by  the 
above  compounds. —  L.  J.  de  \V. 


Juices ;    Process    for    Decolorising    and   Purifj- 
— .     J.  Besson.     Fr.  Pat.  308,384,  Feb.  2.5,  1901. 


Sugar 
ing  ■ 

SuGAi!  juices  aiul  syrups  are  puri6ed  and  decolorised  by 
treatment  with  volatile-bases,  as  ammonia,  and  their  salts 
and  metals,  as  aluminium,  in  powder. — L.  J.  de  W. 
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Sugar  Juices ;  Purification  of  Crude .     H.  Gouthi^re 

and  G.  E.  Junien.     Fr.  Pat.  310,694,  May  9,  1901. 

T;ns  process  consists  in  treating  the  sugar  juices  with  a 
concentrated  solution  of  ferric  fluoride,  which  uadergoes 
partial  decomposition  into  liydrofluoric  acid  and  more  or 
less  insoluble  oxyfluorides  of  varying  composition.  These 
compounds  precipitate  certain  albuminoid  matters,  the 
hydrofluoric  acid  acting  also  as  an  antiseptic.  ^lilk  of  lime  is 
then  added  and  the  liquid  heated,  by  which  means  insoluble 
ferric  hydrate  and  calcium  fluoride  are  formed  and  complete 
the  purification  by  carr^'ing  down  with  them  albuminoids 
and  other  foreign  materials.  Traces  of  iron  which  remain 
in  solution  are  removed  by  precipitation  with  either 
phosphoric  acid  or  acid  jihosphates  of  the  alkaline  earths. 
The  insoluble  precipitates  formed  in  this  process,  readily 
Subside  and  the  saccharine  liquid  can  be  easily  filtered. 

— T.  H.  P. 

Sur/ar  Juice  ;    Process  for  oltfainiiig    very  PurCy   Concen- 
trated  •;    and  a   rery  Nutritions  Residue  containing 

little  Water,  by  Treating  Beetroots  without  using  Water. 
A.  Baermann.     Fr.  Pat.  y08,379,  Feb.  22,  1901. 

The  object  of  the  process  is  to  obtain  a  very  pure 
concentrated  sugar  juice,  poor  in  extractive  matter  by 
separation  from  saccharine  products,  beetroots  for  example, 
and  at  the  same  time  to  produce  a  substantial  food  for 
cattle,  without  the  need  of  water  to  obtain  the  result. 

Beetroot  molasses  heated  from  90  to  100^  C.  is  added  to 
fresh  pulp  or  entire  beetroots  so  as  to  bring  the  temperature 
rapidly  to  60° — 90'  C.  This  may  be  done  in  a  receptacle 
furnished  with  sieves,  where  the  pulp  is  carried  against  a 
current  of  the  hot  molasses.  The  pulp  is  drained  and 
carried  forward  by  a  worm,  to  be  pressed.  The  juice 
obtained,  is  heated  and  mixed  with  fresh  pulp  from  which 
it  drains  free  from  fibre  and  readv  for  ordinary  treatment. 

— L.  J.  de  W. 

Sugar  Juice ;    Process  for  olitaining  very  Pure  Concen- 
trated   ,  and  Hiyldy   Nutritive   Residues   contaitiini/ 

little  Water,  by  the  Treatment  of  Bcetrcots  without 
Water.  A.  Baermann.  Addition  to  Fr.  Pat.  308,373, 
May  15,  1901. 

The  modiQcation  of  the  original  process  here  described 
consists  in  pressing,  in  suitable  apparatus,  beetroot  pulp 
or  slices  with  a  convenient  quantity  of  undiluted  juice 
obtained  from  the  beets.  Of  the  juice  thus  obtained,  a 
quantity  equivalent  to  the  amouut  of  beetroot  treated,  is  led 
into  the  separating  pan,  whilst  the  remainder,  together  with 
the  solid  residue,  is  separated  uuder  high  pressure  into 
pressed  juice  and  marc  ;  the  latter,  which  is  rich  in 
extractive  matter,  is  used  as  cattle  food.  The  pressed  juice 
is  used  to  treat  Iresh  quantities  of  the  beets  in  the  manner 
above  described. — T.  II.  P. 

Saturation  and  Defecation   Muds  ;   Recovery  of  the  Sugar 

from .     A.  Baermann.     Fr.  Pat.  3X1,182,  May  25, 

1901. 

The  muds  resulting  from  the  defecation  .and  saturation  of 
the  raw  sugar  juices  are  washed  in  the  filter  presses  or 
other  convenient  arrangements  until  all  the  sugar  ha?  been 
extracted.  The  washing  waters  containing  the  sugar  in 
dilute  solution  are  then  cooled  to  a  temperature  below  S0°  C. 
and  treated  with  powdered  lime  in  excess.  A  quantity  of 
lime  equal  to  2- J — 3  times  the  weight  of  the  sugar  present 
is  found  to  be  sufficient.  In  this  way  the  whole  of  the 
sugar  is  precipiiated  in  the  form  of  pure  sucrate  of  lime. 
This  is  removed  by  means  of  filter  presses  and  may  be 
used  for  the  defecation  of  raw  juice  or  worked  up  in  any 
other  manner. — J.  F.  B. 

Beetroot  Marc;    Process   of  Purification   of  the   Gummy 

Matter    extracted  from  .        Margulies.       Fr.    Pat. 

303,295,  Aug.  27,  1 900. 

This  process  consists  in  submitting  to  dialysis  the  liquid 
obtained  by  lixiviating  beetroot  marc  with  chemical 
reagents  (acids,  alkalis,  or  acid  salts)  in  order  to  separate 
these  latter,  which  may  be  recovered  by  evaporation  of  the 
dialysed    liquid.      The    liquid   remaining,   conlaining   the 


colloidal  arabin,  which  does  not  diffuse,  is  also  evaporated, 
preferably  i?i  vacuo.  The  gum  thus  obtained  is  very  pure 
and  has  adhesive  properties  equal  to  those  of  uaturat  gum 
arable. —T.  H.  P. 

Biigiisse ;  Process  of   Diffusion   or   Rapid   l.i.iiviation  of 

,  with  a  Lim'tcd  Number  of  Di(f'uscrs.     Mauowey 

and  Naudet.     Fr.  Pat.  311,397,  Juuo  1,  1901. 

The  exhaustion  of  the  bagasse  is  effected  by  the  installation 
between  the  two  cane-milis  of  a  small  number  (3  to  6)  of 
ditfusers,  provided  with  an  arrangement  for  establishing  a 
forced  circulation.  The  bagasse  coming  out  of  the  first 
cane-niill  is  charged  into  the  diffusers  and  subjected  to  a 
systematic  process  of  lixiviation  in  the  closed  vessels  at  a 
very  high  temperature.  A  special  injecting  apparatus  is 
so  arranged  as  to  cause  the  juice,  circulating  in  the  ordinary 
juice-conduits  of  the  diffusion  battery,  to  pa-^s  through  a 
series  of  re-heaters,  from  which  it  is  returned  to  the  battery 
into  a  (iitl'user  charged  with  fresh  bagasse.  The  tempera- 
ture of  the  re-heated  juice  being  from  100'  to  105°  C,  its 
entrance  brings  about  an  almost  instantaneous  rise  of  the 
temperature  of  the  bagasse  to  100°  C.  This  circulation  and 
rapid  heating  of  the  bagasse  accelerates  the  extraction  and 
ensures  the  sterility  of  the  juice  obtained  from  it.  The 
exhausted  bagasse  is  finally  pressed  between  the  rollers  of 
the  second  caue-mill.— J.  F.  B. 

Rapid  Refining  ;   Process  if ,  applied  to  White  Sugars. 

J.  Hobin-Langlois.     Fr.'Pat.  310,368,  April  29,  1901. 

I.N  the  process  use  is  made  of  the  combined  action  of  a  boiling 
pan  and  of  a  malaxeur,  the  first  bringing  about  the  forma- 
tion of  grains  in  an  alkaline  medium  which  is  kept  as  cold 
and  as  fluid  as  possible,  whilst  in  the  malaxeur,  by  more  or 
less  slow  cooling,  the  liquor  assumes  the  coudi'-ioii  of  a 
massecuite.  After  centrifugating,  the  syrup  is  mixed  with 
a  little  char  and  treated  again  as  above. — T.  11.  P, 

Sugar  ;   Apparatus  for  separating ,  from  3Ias.^ecuiles, 

or   other   Crystalline   Product  from  its  Mother  Liquor. 
Desaulhs.     Fr.  Pat.  309,568,  April  1,  190!. 

Ax  apparatus  by  means  of  which  sugar  of  good  quality  may 
be  separated  from  massecuites,  together  with  molasses  of 
low  saline  and  organic  co-efficients.  He-boiling  of  second 
products  and  the  serious  losses  attemling  it,  are  done  away 
with.  A  sketch  and  full  description  of  the  apparatus  are 
given.~T.  H.  P. 

Sugar;    Process    for    the    E.vtractiou    of .      Couut 

Sehwerio    (Botlio),     Wildenhoff.        Fr.    Pat.     309,792, 
April  9,  1901. 

This  process  consists  in  submitting  the  finely-divided 
s,acfharine  matter,  such  as  beetroot  shavings,  mixed  if 
necessary  with  more  or  less  water,  to  the  action  of  an 
electric  current.  One  wall  or  the  vessel  containing  the 
matter  to  be  treated,  serves  as  the  negative  electrode,  and 
cimsists  of  finely  perforated  metal,  whilst  the  other,  com- 
posed of  filtering  cloth,  separates  the  matter  from  a  cell  of 
water  into  which  the  positive  electrode  dips.  On  passing 
the  current,  the  dissociable  substances  present,  undergo 
electrolysis,  the  non-dissociable  material  at  the  same  time 
being  discharged  through  the  perforated  negative  electrode 
by  a  process  of  electro-endosmosis.  When  all  the  sugar 
has  been  removed,  the  saccharine  liquid  can  be  freed  from 
albuminoids,  and  purified  in  the  ordinary  manner. — T.H.P. 

Cn/stnllisable  Sugar ;   Process  for  Obtaining   the  ivhole  of 

the ,  contained  in  any  Sugar  Liquor  foin  Beetroots 

or    Sugar     Canes.      II.    Faustin.      Fr.    Pat.    300.786, 
Dec.  26,  1900. 

The  inventor  mixes  with  the  sugar  liquor  any  metal 
whatever  in  quantity  equivalent  to  the  salt  contained  in 
the  liquor,  and  then  acidifies  with  hydrofluosilicic  or  hydro- 
fluoric acid,  or  soluble  salts  of  these,  together  with  any  acid, 
to  render  the  alkalis  present  slightly  soluble  or  insoluble. 
To  ])revent  the  sugar  from  being  attacked  by  the  acids 
iutroduced,  an  equivalent  quantity  of  'organic  bodies  is 
added,  producing,  with  the  chlorides  present  in  the  sugar 
liquor,  bodies  that  are  insoluble  or  slightly  .soluble. 
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When  the  metal  added  has  disappeared,  that  is,  has  been 
transformed  into  salt,  the  liquid  is  heated  to  75°  C,  and 
filtered  cold.  If  a  quantity  of  organic  non-sugar  be  present, 
tannin  and  soluble  phosphate  of  lime  are  added.  The 
filtered  liquors  are  decolorised  by  various  alloys,  as  SbZua, 
and  neutralised  with  lime,  baryta,  calcium  or  barium  sulphide, 
heated  to  1-oilin?  and  filtered.  If  the  filtrate  be  alkaline,  it 
is  neutralised  with  CO,,  heated  to  boiling,  filtL-red,  and 
condensed  [concentrated]  in  a  vacuum  apparatus,  to  obtain 
the  sugar. 

Another  method  is  to  generate  hyposulphuroas  acid  with 
zinc  or  iron  in  fine  powder  and  sulphurous  acid,  and 
remove  the  metal  with  SH„.  Or,  the  liquor  is  electrolysed 
and  treated  with  tannin  and  calcium  phosphate  to  remove 
organic  matters. 

MnO.,  or  BaOj  may  be  added  during  liming,  and  an 
equivalent  of  hydrofluosilicic  acid. 

The  filtered  liquor  from  tin;  last  earbonatation  is  rendered 
alkaline  with  baryta,  and  a  metal  added  in  fine  powder  to 
produce  nascent  hydrogen  and  decolorise  the  liquor  during 
concentration. 

The  first  syrups  from  the  centrifugals  are  returned  to  the 
diftusion  juice,  preferably  after  the  first  earbonatation.  By 
working  thus,  the  sugar  is  obtained  white  and  of  high  purity 
without  any  molasses  residues. — L.  J.  de  W. 

liaw  Sugar;    Procesn  for  Mainifactiire  of  ,  without 

Low  Products.  Act.  Maschinenfab.  und  Eisengiess.  vorm. 
Hornuug  und  Rabe.  Sangerhausen.  Kr.  Pat.  311,-199, 
June  5,  1901. 
This  process,  for  obtaining  first  quality  raw  sugar  and 
molasses  only,  consists  in  utilising  the  sugar  from  the 
massecultes  of  the  third  jet  for  boiling  to  grain  the 
massecuites  of  the  second  jet,  and  introducing  the  washed 
crystals  from  the  latter,  as  they  are  obtained,  into  the  juices 
of  the  fir.st,  second,  or  third  saturation  ;  or,  in  operating  in 
such  a  way  that  the  No.  S  sugar  is  introduced  into  the 
second  jet'massecuite,  and  that  the  washed  sugar  is  then 
mixed  with  the  syrups  spun  from  the  first  products,  the 
enriched  syrup  being  then  boiled  to  second  jot  massecuite, 
the  sugar  from  which  is  passed  to  the  saturation  juice. 

—J.  F.  B. 

Glucose   and    Maltose;    Process  for   the  Mivivfacture  of 

,  from  all  Aim/iaceous  Matters.     H.  M'oussen  and 

P.  Caussin  de  Perceval.     Kr.  Pat.  307,736,  Feb.  1,  1900. 

After  boiliup,  the  grain  or  other  amylaceous  matter  with 
water,  liquefaction  and  commencement  of  saccharification 
are  produced  liy  a  very  small  quantity  of  malt,  about  one- 
eighth  to  one-tenth  of  the  quantity  ordinarily  used  for 
saccharification.  The  juices  are  then  saccharified  in 
sterilised  vats  by  mucedines  by  the  method  of  the  Socic'te 
L'Aniyle,  to  the  jioint  required.  The  small  quantity  of 
alcohol  produced,  may  be  recovered,  and  the  juice  is  then 
filter-pressed.  The  residue  may  have  the  oil  extracted,  and 
the  cakes  be  sold  as  fod'Jer  or  for  manure.  The  filtered  juice 
and  washings  are  treated  either  with  sulphate  of  alumina  or 
phosphoric  acid  or  mococalcium  phosphate,  and  these 
decomposed  and  removed  by  the  addition  of  lime  or  chalk. 
The  turbiil  liquors  are  again  filter-pressed,  and  the  cakes 
used  for  manure. 

The  liquor  is  now  passed  over  a  special  form  of  char, 
concentrated  in  a  triple  effect  to  20°  I?.,  again  clarified,  and 
passed  o\er  a  special  char  and  boiled  in  vacuo  to  form  a 
syrup,  or  for  solid  glucose,  as  desired. 

Ordinary  bone  charcoal  retains  dextrin  obstinately,  and 
no  amount  of  washing  will  remove  it.  The  pure  cluir  to  be 
used  allows  of  the  recovery  of  the  dextrin.  It  is  prepared 
by  passing  a  continuous  current  of  water,  faintly  acidified, 
over  ordinary  animal  charcoal,  contained  in  vats  furnished 
with  a  false  bottom,  to  remove  the  whole  of  the  soluble 
matters.  The  grains  of  char  which  preserve  their  form  are 
then  washed.  It  is  possible  to  recover  dextrin  from  such 
char,  which  is  carbon  only,  by  boiling  some  hours  with 
acidulated  water.  The  dextrin  is  converted  into  dextrose, 
which  is  no  longer  retained  by  the  char.  This  recovery  of 
the  dextrin  would  he  impossible  with   ordinary  char,  since 


phosphate  and  carbonate  of  lime  would  pass  into  solution 
along  with  the  dextrose  formed. 

The    pure    char,    when    washed,    may   be    revivified    by 
calcination. — L.  J.  de  W. 

Animal  Black ;    Revivification  of .     J.  Blachier  and 

L.  Rouillon,  Paris.     Fr.  Pat.  309,292,  March  23,  1901. 

C1..V131  is  made  for  the  use  of  hydrogen  for  the  revivification 
of  animal  black  after  use  for  decolorising  saccharine  juices, 
wines,  &c.,  the  colouring  matters  absorbed  by  the  charcoal 
being  destroyed  by  the  hidrogen. — T.  H.  P. 

XTII.-BEEWING.  WINES,  SPIEITS.  Etc. 

Vend  Yeast  Cells ;  Chemical  Processes  in .     E.  andW. 

Albert.      Centr.-Bl.    f.    Bakter.    u.    Parasitent.    7,    [2], 
737—742.     Chem.  Centr.  1901,  2,  [22],  1209. 

R.  Albert  has  succeeded  (this  Journal,  1901,  269),  by 
suitable  treatment  with  a  mixture  of  alcohol  and  ether,  in 
converting  fresh  yeast  into  a  permanent  powder  containing 
the  zymase  in  an  unaltered  condition.  The  yeast  powder 
suspended  io  sugar  solution  showed  a  series  of  different 
microscopic  forms,  that  form  exhibited  before  the  com- 
mencement of  fcrmenlatiou  being  quite  unlike  that  after  the 
fermentation  has  ended.  In  the  latter  case  there  are 
apparently  still  some  yeast  cells  surrounded  by  cell  mem- 
brane, but  they  are  widely  separated  one  from  another,  and 
are  interspersed  with  empty  cell  walls.  The  changes  have  no 
direct  bearing  ou  the  alcoholic  fermentation,  for  they  take 
place  in  a  similar  manner,  and  even  more  rapidly,  if  the 
yeiist  powder  be  suspended  in  distilled  water  at  4U° — 45°  C, 
instead  of  in  sugar  solution.  Antiseptics  (toluene,  thymol, 
chloroform)  in  the  ordinary  amounts  have  no  infiuonce,  but 
formaldehyde  and  mercuric  chloride  prevent  the  changes. 
These  charges  are  attributed  to  the  presence  of  the  proteo- 
lytic enzymes  of  yeast,  for  if  the  yeast  powder  be  suspended 
in  water  and  after  adding  toluene,  be  allowed  to  stand  in  the 
thermostat,  the  quantity  of  dissolved  albuminoids,  both  the 
coagulable  and  those  already  hydroljsed,  increases  from 
hour  to  hour.  After  43  hours,  coagulable  albumin  is  no 
longer  present  in  the  filtrate,  whilst  the  reaction  with 
Millon's  reagent  still  increases  in  intensity.  The  yeast 
suspension  filtered,  after  48  hours,  through  a  Berkefeld 
filter,  yielded  a  filtrate  in  which  the  changes  described  by 
Hahn  and  CJeret  (this  Journal,  1898,  1065)  were  observed. 
The  albumoses  also  disappear  finally,  and  the  residue 
remaining  after  evaporation,  consists  of  a  crystalline  mass  of 
leuein,  tyrosin,'&c.  These  processes  cx]ilain  the  different 
forms  obtained  with  dead  yeast  before  and  after  suspension 
in  water  or  before  and  after  fermentation.  By  the 
disappearance  of  the  albumin  in  consequence  of  the  action 
of  the  proteolytic  enzymes,  the  difficaltly  digestible 
particles,  resembling  the  protoplasmic  particles  of  nuclein- 
like  nature  liiscovered  by  Hieronymus  iu  yeast  cells,  are 
rendered  visible. 

The  yeast  powder  exhibit.3  the  pbeuomenon  of  auto-fer- 
mentation. This  takes  place  in  a  suspension  in  water  after 
aliiint  half  hour  at  35°  C,  and  as  with  living  yeast  and 
expressed  exti'act  of  yeast,  a  connection  can  be  traced 
between  the  glycogen  and  auto-fermentation.  The  auto- 
Jernieutation  takes  place  in  the  interior  of  the  cells,  which 
thus  contain,  besides  zymase,  also  a  diastatic  enzyme 
eap.ible  of  hydrolysing  glycogen.  The  authors  found  that 
zymase  could  not  be  extracted  without  destroying  the  cell 
walls.  The  limited  action  of  zymase  in  the  expressed 
extract  of  yeast  is  due  to  the  presence  of  proteolytic 
enzymes.  After  one  hour  iu  the  clear  filtrate  from  the 
yeast  powder  suspension,  the  presence  of  invertase  could 
be  detected,  and  the  authors  hold  that  it  is  not  impossible 
that  pure  invertase  may  be  prepared  from  the  vcast  powder. 

—A.  S. 

Yeasl  Maltuse  ;  Si/nthelic  Action  of  ■ .     0.  Emmerling. 

Ber.  1901,  34,  [15],  3810—3811. 

Whilst  emulsin  splits  up  amygd.alin  into  glucose,  benz- 
aldehyde  and  hydrocyanie  acid,  the  maltase  of  yeast  only 
attacks  the  disaccharide,  splitting  off  one  molecule  of 
glucose,  and  leaving  the  olher  still  attached  to  the  aromatic 
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residue  in  the  form  of  a  glueoside  of  maudelonitrile 
(Fischer,  this  Journal,  1895,  S77),  which  is  easily  hydro- 
lysed  by  emulsiu.  In  investigating  the  synthetic  action  cf 
yeast  rnaltase  (compare  this  Journal,  1901,  37"),  the  author 
has  succeeded  in  demonstrating  the  reversibility  in  concen- 
trated solutions  of  its  action  on  amygdalin.  The  glucoside 
of  mandelonitrile  [benzaldebyde  cj-anhydrin],  meltmg  point 
149^  C,  was  prepared  free  from  amygdalin  according  to 
Fischer's  directions.  30  grms.  of  the  glucoside  and  18 '5 
grms.  of  glucose  were  dissolved  in  50  e.c.  of  a  solution  of 
veast  maltase  and  sealed  up  in  tubes  with  a  little  toluene. 
The  tubes  were  kept  at  a  temperature  of  35°  C.  for  three 
months.  The  contents  were  then  boiled,  diluted  to  230  e.c. 
with  water,  and  fermented  with  a  spscies  of  yeast  secreting 
no  maltase  and  previously  proved  to  be  without  action  on 
amvgdalin.  The  glucose  having  been  removed  by  fermen- 
tation, the  solution  was  concentrated  to  a  syrup,  and  the 
excess  of  mandelonitrile  glucoside  was  extracted  by  acetone. 
The  residue  was  purified  by  means  of  alcohol  and  obtained 
in  the  form  of  white  scales,  m.  pt.  199"  0.  This  substance 
was  found  to  he  amygdalin  ;  the  yield  was  only  O'o — 0'3.5 
grm.  This  instance  of  enzymatic  synthesis  maj"  throw 
some  light  on  the  formation  of  amvgdalin  in  the  plant. 

—J.  F.  B. 

Enzymes  ;  Action  of  Suiiliyht  upon .     O.  Emmerling. 

Ber.  1901,  34,  [15],  3811—3814. 

The  author  has  investigated  the  action  of  light — both 
diffused  and  direct  sunlight — upon  the  specific  activity  of 
several  of  the  commoner  enzymes,  under  conditions  whereby 
the  influence  of  the  air  and  micro-organisms  was  eliminated 
as  far  as  was  possible. 

The  enzymes  were  employed  in  approximately  1  per 
cent,  aqueous  solutions  in  presence  of  1  per  cent,  of  toluene 
and  exposed  in  vessels  filled  to  the  top.  The  specific 
activities  of  the  solutions  were  determined  (a)  in  the 
freshly-prepared  solutions ;  (6)  in  solutions  kept  in  the 
dark  ;  (e)  in  solutions  exposed  for  five  days  to  diffused 
surdight ;  and  (rf)  iu  solutions  exposed  during  the  same  ; 
length  of  time  to  direct  sunlight.  i 

On  the  whole,  the  influence  of  liglit  on  the  activity  of  j 
the  enzymes  was  only  slight.  Invertase,  emulsin,  and 
diastase  were  quite  unaffected  ;  lactase,  employed  in  the 
form  of  an  extract  of  kefir  grains,  was  only  slightly 
affected  ;  the  activity  of  rennet  and  of  yeast  maltase  was 
considerably  diminished  by  exposure  to  light,  but  in  the 
case  of  maltase,  which  is  only  obtainable  in  the  form  of  1 
an  extract  of  yeast,  other  constituents  may  have  played  a 
part,  especially  since  a  sample  of  maltase  obtained  from 
maize  was  far  more  resistant. 

In  the  case  of  pepsin  and  trypsin,  the  results  were  ' 
irregular,  exposure  to  light  being  sometimes  apparently  ' 
without  influence  and  sometimes  harmful.  j 

Preliminary  experiments  with  toxins,  e.c/.,  diphtheria 
toxin,,  indicated  that  this  class  of  bodies  is  far  more 
sensitive  to  the  destructive  influence  of  light  than  ordinary 
enzymes. — J.  F.  B. 

Mali :  Economic  Advantages  by  Allernaiely  Aeiatiny  and 

Steeping,  in  the  Manufacture  of .     Vf.  Windisch. 

Woeh.  iiir  Bran.  1901, 18,  [45],  573—574. 

The  author  describes  two  experiments  carried  out  at  a 
large  malthouse. 

In  the  first,  the  barley  was  steeped  for  72  hours  ;  the 
first  water  was  run  off  after  a  short  washing  by  means  of 
Bothner's  pneumatic  washing  machine,  and  the  other  waters 
were  renewed  every  12  hours,  a  short  aeration  being  given 
before  letting  off  the  second  water  so  as  to  complete  the 
washing.  On  the  floor,  the  barley  chittted  after  about 
40  hours,  and  the  wet  couches  showed  a  tendency  to 
become  warm.  The  highest  temperature  recorded  was 
27  "5°  C.  and  frequent  turning  was  necessary  to  keep  it 
down.  After  nine  days  on  the  floor,  the  malt  was  withered 
for  24  hours  and  kilned  for  48  hours  with  a  final  tempe- 
rature of  62-5  C,  since  pale  malt  was  required.  After 
deducting  all  the  usual  losses  (moisture,  soluble  matter, 
and  culms)  the  loss  due  to  respiration  amounted  to  9  per 
cent. 


In  the  experiment  carried  out  simultaneously  ibv 
Windisch's  process,  the  steeping  occupied  00  hours  alto- 
gether. In  the  first  steep  Bothner's  apparatus  was  run 
for  15  minutes  to  wash  the  barley,  and  the  water  was 
drawn  off  immediately.  In  each  of  the  other  steeps  the 
water  was  allowed  to  remain  on  the  grain  for  four  hours, 
and  the  barley  was  left  without  water  for  another  four 
hours.  Before  drawing  off  each  water,  the  Bothner  machiue 
was  run  for  five  minutes,  not  for  washing  or  aerating,  but 
merely  for  thoroughly  mixing  the  grain.  In  the  last 
10  hours  of  this  alternate  water  and  air  steep,  the  barley 
began  to  chit  very  evenly  throughout  the  mass.  It  was 
then  spread  thinly  on  the  floor  and  showed  no  tendency 
to  heat.  The  couch  was  loosened  with  the  fork  every 
12  hoars,  and  the  highest  temperature  reachod  was  only 
17  "5°  C.  Germination  on  the  floor  was  carried  out  for 
12  hours  longer  than  in  the  other  case  ;  half  of  the  green 
malt  was  taken  direct  to  the  kiln  and  the  other  half  was 
spread  on  the  withering  floor.  It  was  dried  rapidly  in  the 
kiln  in  24  hours  with  a  final  temperature  of  85"  C. 

Thus  two  factors  were  introduced  for  the  improvement 
of  the  malting  process;  in  the  first  place  the  air-water 
steep  enabled  germination  to  be  carried  out  at  a  cool 
temperature,  and  in  the  second  place  a  rapid  drying  with 
strong  draught  followed  by  a  high- kilning  temperature  was 
substituted  for  the  prolonged  kilning  at  a  low  temperature. 

The  result  showed  that  the  loss  by  respiration  was 
reduced  to  5  •  5  per  cent.  Whilst  the  yield  of  malt  dry- 
substjinee  from  barley  dry-substance  was  increased  by  3  ■  7 
per  cent.  Moreover,  the  percentage  of  extract  (determined 
with  coarse  grist)  was  raised  from  ""'O  per  cent,  ic  the 
first  case  to  78 '9  per  cent,  in  the  second,  calculated  to  malt 
dry-substance.  The  author  draws  attention  to  the  fact 
that  Bothner's  pneumatic  washing  apparatus  performs  the 
work  of  mixing  up  the  grain  in  the  steep  most  efficiently, 
and  entirely  overcomes  any  difliculty  of  unevenness  in  the 
sprouting  of  the  corn,  sometimes  encountered  in  steeping 
with  aeration. — J.  I".  B. 

Mult;  Sulphuring  of .     A.  Kukla.     Oesterr.  Brauer- 

und   Hopfenzeit.    1901    [21],  242;   through   Woch.   fur 
Brau.  1901, 18,  [4G],  595—596. 

TiiK  author  draws  attention  to  the  fact  that  within  the  last 
few  years  the  sulphuring  of  malt  has  become  such  a  general 
practice  in  Austria  that  it  is  a  rare  occurrence  to  meet 
with  any  commercial  malt  which  has  not  been  so  treated.  If 
the  brewers  decided  to  reject  all  sulphured  malt,  the  greater 
part  of  the  deliveries  of  all  the  maltsters  would  be  returned. 
The  author  states  that  from  the  technical  point  of  view,  the 
sulphuring  of  malt,  unlike  that  of  hops,  has  no  object. 
Sulphuring  is  carried  out  merely  because  sulphured  malt 
has  a  better  appearance  than  unsulphured,  and  the  inex- 
perieuced  buyer  thinks  he  is  getting  a  paler  and  sounder 
article.  Windisch  is  of  opinion  that  the  sulphuring  of  malt 
without  the  knowledge  of  the  buyer  is  most  undesirable 
and  sometimes  a  frauduleut  practice.  Kukla  shows  that 
sulphuring  frequently  has  a  destructive  effect  ou  the  diastatic 
power  of  the  malt,  and  the  latter  saccharifies  only  with 
difficulty.  Sulphured  malt  is  characterised  by  its  relatively 
high  acidity  and  deficiency  in  extract,  but,  in  spite  of  bad 
saecharificatiou,  the  wort  runs  off  just  as  readily  as  with 
unsulphured  malt. — J.  F.  B. 

Malt;    The  Sulphuring  of .     Windisch.     Woch.  fiir 

Brau.  1901, 18,  [48],  625. 

Klkl.i's  statement  (see  preceding  abstract)  that  the  sul- 
phuring of  malt  is  practised  in  Austrian  makings  has  been 
contradicted,  the  maltsters  pointing  out  that  it  is  not  to 
their  interests  to  sulphur  mail.  In  the  official  report  of 
factory  inspectors,  some  remarks  are  made  about  the  harm- 
ful eftects  of  sulphuring  malt  during  the  kilning  process. 
It  has  been  claimed  that  the  sulphurous  acid  penetrates 
the  covering  of  the  green  malt  and  prevents  the  formation 
of  mould,  also  it  produces  the  bleaching  effect  on  malt 
destined  for  the  manufacture  of  light  beers.  Windisch, 
however,  insists  that  the  sulphuring  of  malt  is  unnecessary, 
and  advises  the  rejection  of  all  such  malts  in  breweries. 

—J.  L.  B. 
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Mall  for  the  Itiipiil  Prnduction  of  Malurcd  Beer  :  Process 

fi.r   Mamifiiclure  of  .       J'-   A'ollmann.      Ger.   I'al. 

'l-24,.")04.  Feb.  25,  I'.iOOi  tl) rough  Wocli.  iui-  Brau.  1901, 
18,  [47],  609. 
The  liarlcy  is  steeped  in  the  usual  uianncr  for  three  or  four 
davs  ;  it  is  then  caused  to .  germinate  by  spreading  on  the 
malting  floor  and  turning  over  from  time  to  time  to  prevent 
the  temperature  from  rising  above  20' — 22'  C.  On  about 
the  sixth  day  it  is  piled  into  layers  of  two  metres  in  height 
and  allowed  to  remain  for  a  day  at  the  longest,  according 
to  the  temperature  reached,  which  should  be  between  [ 
25°  and  37°  C.  It  is  then  spread  out  to  cool,  after  which  it  J 
is  asrain  piled  up  as  before  and  left  for  a  day  ;  this  alternate 
heating  and  cooUng  may  be  repeated  several  times.  The 
effect  of  this  treatment  is  to  bring  about  a  considerable 
saccharification  of  the  green  malt,  which  produces  a  : 
specially  aromatic  Idlned  malt.  The  albuminoids  of  the 
malt  are  so  far  broken  down  that  the  nitrogenous  con- 
stituents of  the  wort  are  very  rapidly  assimilated  by  the 
yeast.  Consequently  the  fermentation  is  very  vigorous,  and 
the  beer  contains  a  very  small  jiroportion  of  nitrogen.  It  is 
stated  that  a  properly  matured  full-bodied  beer  may  l)e 
brewed  from  this  malt  in  14  days. — J.  I''.  B. 

Fluorine   in   Musts    and     ^\'in<■!s.      K.    Wiudisch.      Zeits. 

Unters.  Nahr.  und  Genussra.  1901,  4,  [21],  9G1— 968. 
Atte>'tion  is  drawn  to  the  fact  that  a  number  of  grapc- 
uuists  imported  from  Spain  for  fermentation  in  Germany 
contain  fluorine  compounds,  added  as  preservatives  to 
prevent  fermentation  and  loss  of  weight  in  transit. 
Although  dislillery  fermentations  are  sometimes  carried 
out  in  presence  of  fluorides  by  acclimatised  yeasts,  the 
presence  of  fluorides  in  these  grape-musts  has  had  the 
effect  of  preventing  or  very  considerably  retarding  the 
subsequent  fermentation. 

The  author  summarises  the  various  methods  for  the 
detection  of  fluorine  compounds  in  wine  and  beer.  The 
best  test  for  fluorides  is  undoubtedly  the  etching  of  a 
watch-glass  by  the  hydrofluoric  acid  given  off  on  treat- 
ment with  concentrated  sulphuric  acid  in  a  platinum  dish. 
The  conversion  into  silicon  tetrafluoride  by  heating  with 
silica  and  fuming  sulphuric  acid  and  decomposition  of  the 
vapours  with  water  is  less  convenient. 

The  test  may  be  made,  in  the  case  of  wines  poor  in 
extract,  upon  the  ash  obtained  in  the  ordinary  course  of 
analysis,  but  if  a  separate  portion  he  incinerated  specially, 
it  is'  better  to  add  a  little  calcium  chloride  to  the  liquid 
to  fix  the  fluorine.  In  the  case  of  saccharine  liquids, 
such  as  musts,  sweet  wines  or  beers,  the  precipitation 
method  is  preferable  and  larger  quantities  of  liquid  can  be 
dealt  with.  In  this  ease  500  e.c.  of  the  liquid  are  made 
alkaline  with  ammonium  carbonate  and  boiled,  calcium 
chloride  is  then  added  whilst  boiling.  The  flocculent 
precipitate  is  filtered  off,  dried  and  burnt  without  the  filter, 
since  filter-pap'n-  frequently  contains  fluorine;  it  isthen 
tested  by  the  etching  method.  In  this  way  a  quantity  of 
fluorine  less  than  1  mgrm.  may  be  detected  in  a  litre  of 
■wine  or  beer. 

The  quantitative  estimation  of  iluorine  in  organic 
substances  is  a  matter  of  much  greater  difficulty,  since  the 
organic  matter  cannot  be  removed  without  loss  of  fluorine. 
If  the  method  of  direct  incineration  be  employed,  a 
considerable  proportion  of  the  fluorine  is  volatilised,  even 
if  sodium  carbonate  or  barium  hydrate  be  added  before 
burning.  If  the  precipitation  method  be  applied,  a  portion 
of  the  fluorine  escapes  precipitation  and  can  be  detected 
in  the  filtrate.  Wislicenus  has  recently  described  an 
apparatus  for  incinerating  without  losing  volatile  matters 
like  fluorine  (see   this  Journal,  1901,  1030).— J.  F.  B. 

Wines;  Rapid  Method  for  Detecting  Vinoliiic  and 

Bordeaux  Red  in .     A.  Casali. 

See  under  XXIII.,  page  ?4. 

Wine  ;   Sources  of  Error  in  the  Dclcrmination  of  VohtiU: 
Acids  in ^.     Cartel. 

See  under  aXIII.,  page  76. 


Ca}  hnhydrates  ;  Thermal  Effects  in  the  Building-up  and 

Breahinij  Down  of .     1).  Mohr. 

See  under  XS.iy., page  77. 

English  Patent. 
<Msks  ;  Apparatus  for  Cleansing .     B.  M.  Drake  and 

T.  M.  Gorham,  Westminster.    Eng.  Pat.  20,855,  Nov.  19, 

1900. 
This  apparatus  consists  of  a  pipe  with  perforations  or  slots 
through  which  water  issues  for  cleansing  the  deposit  from 
casks.  The  pipe  is  inserted  in  the  tap-hole  and  is 
connected  by  a  flexible  pipe  to  a  water-ejecting  noz'/.le  fixed 
in  the  bung-hole  for  the  purpose  of  preventing  the  clogging 
of  the  aperture  by  dislodged  deposit.  A  claim  is  also  made 
for  the  construction  of  the  water-ejecting  apparatus. 

—J.  L.  B. 

XVIII.-FOODS;  SANITATION :  WATER 
PURIFICATION,  &  DISINFECTANTS. 

U.)— FOODS. 

Flour  rcs7illi7ig  from  Grinding  htj  Millstones  and  Rollers ; 

Comparative  Composition  of  ■ .    L.  Lindet.    J.  Pharm. 

Chim.  14,  [10],  433—437. 

Thf.  demandfor  very  white  flour  has  induced  the  substitu 
tion  of  rollers  for  millstones ;  but,  however  perfect  the 
niarhinery,  it  is  practically  impossible  to  completely 
decorticate  the  grain.  The  various  portions  of  the  husk 
are  found  to  contaminate  the  grain  at  different  stages,  in 
varying  proportions.  The  various  residues  from  the  mills  do 
not  present  the  same  composition,  or  the  same  food  value. 
Ifence  the  author  has  collected  and  compared  the  products 
from  two  mills,  one  a  cylinder  mill  of  Monfrouge,  the  other 
a  millstone  mill  of  L'Assistance  publique.  The  starch  was 
estimated  by  separating  the  natural  starch,  after  digestion 
of  the  grain  and  its  residues  with  pepsin  and  hydrochloric 
acid,  and  saccharifying  with  sulphuric  acid,  so  as  to  deduct 
its  weight  from  the  amount  of  glucose  and  dextrin  obtained. 
The  cellulose  was  extracted  after  treatment  with  acid  and 
soda  (1  per  cent,  sulphuiic  acid,  5  hours  at  100"  ;  2  per 
cent,  soda,  5  hours  at  100'). 

Water,  mineral  matter,  nitrogenous  matter,  and  oil  were 
estimated  in  the  usual  manner.  The  results  are  tabulated 
as  follows : — 

Montrouye. 


Large 
Bran. 


Medium 
Bran. 


Water 11-52 

Starch I  14-37 

Cellulose 1  13-10 


Pentosans 

Oil 

uthr'r    non-iiitro- 

L'cuous  matter. 
Kitro.^enous  mat- 

(cr. 
^linernl  matter  .. 


21-20 
2-19 
17-18 

1 
14-44  I     11-00 


G-00 


5-S2 


Small  Spurious    Fine 
Bi-an.     Grain.    Bran. 


10-75 
32 -SO 

7-42 
10-10 

3-73 
12-93 


10-72 

10-19 

-  33-75 

37-75 

5-SO 

4 -.37 

11-45 

1-1-20 

5-15 

3-70' 

15-76 

15-90 

14-41 

14-21  1 

3-01 

2-68  ' 

Blow- 
ings. 


10-58 

49-32 

6-0() 

11-30 

1-70 

9-24 

7-19 

1-3S 


100-00    100-00       100-00     100-JU      lOO-dO    100-00 


L'Assistance  pnlliqxie. 

Large  Medium 
Brau.      Bran. 

Small 
Bran. 

Spurious 
Gi-aiu. 

Fine    Blow- 
Bran,     iugs. 

11-22 
16-68 
10-97 
16-80 
2-14 
24-13 

12-69 

5-3 

11-68 
■20-43 
10-78 
15-35 
2-93 
23-55 

10-50 

4-68 

12-30 
•23-02 

9-73 
19 -SO 

3-27 
17-78 

11-37 

3-23 

10-70 
40-00 

5 -,34 
11-30 

3-50 
12-69 

14-21 

2-28 

9-56  1    8-S9 

45-67  1  43-32 

4-37  1     5-85 

;'cu\osa«s 

Oil 

9-GO     14-60 
2-34       2-28 

Other    nou-nitro- 
:;cnous  matter. 

Nitrogenous  mat- 
ter. 

Miueral  matter  . . 

14-53      16-80 
12-25       656 
1-76       1-80 

lOO-OO 

^00-00 

100-00 

100-00 

100-00 

100-00 

.  19(>->.] 
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Tlie  author  judges  that,  from  the  point  of  vie'V  of  the 
(.■leaniui;  fri)m  the  by-jToducts  of  ijrinJiug,  as  well  as  in 
whiteness  of  the  resulting  flour,  the  superiority  rests  with 
the  roller  mUU.— C.  T.  T. 

Benzoic  Acid  and  Alkali  Bciizoales  in  Foodstuffs  ; 
Detection  of  J.  de  Brcvans. 

See  under  XXIII.,  page  7o. 

C  C.)— DIS1NFECTA>;  TS. 

French  Patents. 

Antiseptics,  Solid  or  Liquid ;  Manufacture  of ,  upon  a 

base  of  Saccharine  or  other  analoijous  Sweetening  Agent. 
K.  Sniidlin.     I"r.  J'at.  308,352,  Feb.  21,  1901. 

I'liE  patentee  claims  the  manufacture  of  a  substance,  to  be 
used  for  the  preservation  of  foods  or  for  toilet  purposes, 
"  hich  consists'  in  an  association,  chemical  or  not,  of  benzoyl 
suljAonic-imide,  p-phenetol  carbamide  or  their  salts  with 
antiseptics,  such  as  sulphurous  acid,  sulphites,  formaldehy  de, 
boric,  salicylic,  and  hydrofluoric  acids  and  their  salts,  &c. 

—A.  C.  \V. 

Phenols,  Soluble  ;    Method  for    rendering  .     Actien- 

gesellschaft  fiir  Theer-  uud  Erdol-Industrie.     Fr.  Pat. 
309,807,  April  10,  1901. 

The  patentees  find  that  the  salts  of  phenanthrene  mono- 
and  disulphonic  acids  act  as  solvents  for  cresol.  The 
sulphonates  of  other  tar  hydrocarbons  and  also  carbazoi 
act  in  the  same  way.  The  solutions  are  valuable  as  dis- 
infectants or  for  pickling  timber. — T.  A.  L. 

Formaldehyde ;  Process  for  the  Manufacture  of  Solid . 

B.  Groppler.     Fr.  Pat.  312,327,  July  2,  1901. 

The  patentee  states  that  the  addition  of  a  very  small 
quantity  of  a  soda  soap  (preferably  of  stearic  acid)  is 
sufficient  to  cause  the  ordinary  formaldehyde  solution  to 
solidify  on  cooling  ;  the  various  claims  are  for  the  different 
methods  by  which  the  constituents  are  brought  into  the  hot 
solution. — A.  C.  W. 


XIX.-PAPEE.  PASTEBOAED.  Etc. 

Flaa-  Skives  :  Are  they  to  be  designated  Woody  Fibre  ? 
C.  Councler.     Chem.-Zeit.  19U1,  25,  [95],  1057. 

Flax  shives  contain,  according  to  the  method  of  retting 
and  scutching,  from  10 '64 — 11  08  per  cent,  of  wood  gum 
as  determined  by  Tliomsen's  method  ;  the  amount  of  wood 
gum  in  beech  wood  is  very  similar,  varying  from  9*40  to 
11 -57  per  cent,  of  the  dry  substance.  Calculating  the 
wood  gum  (xylan)  from  the  yield  of  furfural,  the  amount 
present  in  dry  flax  shives  is  21 -Si — 22  30  percent,  by 
ToUens  and  Kriiger's  method  and  19-43 — 20-29  per  cent, 
by  the  author's  method ;  beech  wood  gives  corresponding 
values  of  19-34—24-14  and  19-74— 21-92  per  cent.  Flax 
wood  gives  1-29 — 2-10  per  cent  of  ash,  a  quantity  much 
grc.iter  than  that  given  by  beech  (0-5  per  cent.),  but  in  the 
latter  case  the  yield  of  ash  increases  with  diminution  of  the 
diameter  of  the  wood  section. 

Flax  shives  contain  0  ■  3141 — 0  -  3434  per  ceut.  of  nitrogen, 
whilst  stout  beech  wood  yields  009613 — 0-13361,  and 
beech  twigs  0-32  per  cent.  From  the  preceding,  flax 
shives  must  be  considered  as  consisting  of  true  woodv  fibre, 
and  this  view  is  confirmed  by  the  following  comparisons 
made  by  Hugo  Miiiler's  method  : — 


Flax  Shives.      Beech  'Wood. 


I  Percent.  Per  Cent. 

Alcoholic  benzene  extract l-SS— 2-0*  1*89 

iqueous  extract 3-71—4-48  3-03 

Incrusting  material 47-4^3 — 49-44  42*11 

Cellulose  (ash-free) '  tri.T— tT'l.)  52-97 


— W.  A.  D. 


Cellulose  from    the     Cotton    of    the    Cottonseed    ffusk. 

T.    Xewsone,    Rosliudale,    Jlass.,    U.S.A.      Amer.    Pat. 

683,785;  through  Papier-Zeit.  1901,  24,  [89],  3321. 
The  short  cotton  fibres,  which  remain  attached  to  the 
seed  husks  after  the  fibres  fit  for  spinning  have  been  taken 
away,  are  very  suitable  for  paper-making  and  other  purposes 
where  the  full  length  of  the  fibre  is  not  required.  The 
chief  difficulty  of  their  utilisation  lies  in  the  removal  of  the 
brown  fragments  of  husk  and  other  foreign  matters.  The 
crude  cotton  fibre  contains  wax-like  constituents  of  a  very- 
resistant  nature,  insoluble  in  water  and  only  partially 
dissolved  by  alkalis.  This  wax  makes  the  fibres  water- 
resistant  and  unfit  for  paper-making.  The  use  of  strong 
alkalis  is  to  be  avoided,  since  these  partly  oxidise  and  partly 
dissolve  the  fibres.  The  process  here  described  utilises  the 
solvent  properties  of  volatile  hydrocarbons  such  as 
petroleum  naphtha  to  remove  these  waxes  as  well  as  other 
incrust'ng  matters  of  the  husk  without  injury  to  the 
■fibre.  The  inventor  treats  the  seed-husks  and  the'  attached 
fibres  with  the  vapours  of  boiling  naphtha,  the  vapours 
entering  at  the  top  cf  the  extraction  vessel,  condensing  and 
flowing  down  through  the  mass,  the  solvent  containing  the 
dissolved  matters  being  jiassed  back  into  the  evaporator. 
After  all  soluble  matters  have  been  extracted,  the  naphtha 
adhering  to  the  mass  is  driven  off  by  hot  air  and  the 
contents  of  the  extraction  vessel  are  removed  and  boiled  in 
another  vessel  with  alkali,  such  as  a  2  per  cent,  solution  of 
caustic  soda,  under  a  pressure  of  GO  lb.  per  square  inch,  for 
four  hours.  The  residues  of  seed  husks  are  dissolved  by 
the  a'kali  and  the  fibres  are  worked  up  for  paper.  Under 
the  [niioroscope  these  fibres  have  a  different  appearance 
from  ordinary  cotton.  They  are  elastic  and  not  flattened  and 
are  completely  transparent. — J.  F.  C. 

Oarycelluloses ;    Notes   on   the .     A.   Kastukoff.     Ber. 

1901,  34,   [14],   3589—3591.     (See  also  this  Journal, 
1901,  573.) 

The  oxycellulose,  soluble  in  ammonia,  which  is  obtained  by 
boiling  cellulose  with  nitric  acid  of  l-3sp.gr.,  is  tertned 
fl-oxycellnlose.  Cross  and  Bevan  obtained  a  yield  of  this 
of  only  30  per  cent,  from  cotton,  the  rest  being  oxidised  to 
oxalic  acid.  Much  later,  Faber  and  ToUens  obtained  a 
yield  of  70  per  cent.,  and  the  author  now  works  so  as  to 
get  a  90  per  cent,  yield  of  /3-oxycellulose.  Thus,  the 
suggestion  of  Cross  and  Bevan  that  a  portion  of  the 
cellulose  molecule  (i.e.,  about  30  percent.)  may  be  of  a 
more  resistant  constitution  than  the  rest,  is  now  negatived. 
For  the  preparation  of  ;3-oxycel!uIose,  the  author  takes  a 
quantity  of  nitric  acid  of  sp.  gr.  1  •  3  equal  only  to  2  •  5  times  the 
weight  of  the  cellulose,  and  heats  for  1  hour  on  a  water-bath. 
A  yield  of  90  per  cent,  of  oxycellulose,  which  is  completely 
soluMe  in  boiling  ammonia  is  obtained.  If  larger  proportions 
of  acid  arc  used,  lower  yields  are  oblained,  and  correspondiug 
quantities  of  oxalic  acid  are  produced.  The  author  also 
found  that  5-oxycellulose  combines  with  barium  to  form  a 
salt  .nntaining  about  5  per  cent,  of  barium.  On  the  other 
ham!,  7-oxycellulose,  prepared  with  bleaching  powder,  fives 
a  barium  salt  containing  only  about  1  per  cent,  of  barium. 
The  S-oxycelluloses  and  their  sa'ts  are  hard,  whilst  the 
7-conipcunds  are  brittle.  On  evaporating  solutions  of  the 
sodium  salt  of  7-oxycelluIosc,  lustrous  films  are  produced, 
which  are  easily  detached  from  the  glass.  The  solutions  of 
/3-oxycellulose  salts  leave  no  such  films  ;  it  is  true  that  by 
evaporation  in  a  desiccator,  films  are  formed,  but  they  are 
of  quite  a  different  kind.  The  salts  of  j8-oxycelluIose  lose 
considerably  in  solubility  after  drying  at  80° — 110'  C., 
whereas  the  solubility  of  the  salts  of  7-oxycellulose  is  not 
affected  by  this  treatment. — J.  F.  B. 

Rags  for  Paper-Making ;  Systematic  Chemical  Treatment 

of .     C.  Beadle..  Chem.  Xews,   1901,  84    [219''!, 

257—258.  ' 

The  rags  are  sorted  in  the  mill  into  20  or  30  varieties,  each 
of  which  is  fairly  uniform  ;  only  one  sort  of  rag  is  examined 
at  a  time. 

These  rags  are  then  charged  into  the  boiler  with  a  known 
quantity  of  soda,  and  the  capacity  of  the  boiler,  the  weight 
of  tlie  rags  and  the  volume  of  the  liquor  are  noted  ;  the 
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liquor  should  be  just  sufficient  for  the  complete  saturation 
of  the  rags.  The  tirai-  required  to  bring  the  boiler  to  full 
pressure  is  observed,  and  samples  of  the  liquor  are  drawn 
off  every  hour.  The  free  alkali  in  these  samples  is  titrated 
with  normal  acid,  the  point  of  neutralisation  beinir 
determined  by  spotting  on  litmus  paper.  The  boiling  is 
finished  when  the  alkalinity  of  the  samples  remains 
constant. 

Subsequent  boilings  are  made  with  a  quantity  of  soda 
only  slightly  in  excess  of  that  found  to  be  used  up  in  the 
first  boiling.     The  total  soda  is  usually  determined  only  in 


the  first  and  last  samples  of  liquor  from  the  boiler,  by 

titration  after  incineration. 

The  loss  of  weight  of  the  rags  is  determined  by  treatinir 
a  10  lb.  average  sample  tied  up  in  a  bag  in  the  boiler  and 
weighing  the  contents  afterwards.  In  this  war  the 
treatment  of  each  sort  of  rag  may  be  accurately  controlled. 
The  result  of  some  of  the  author's  experiments  are  shown 
in  the  table  below.  It  will  be  noticed  that  one-half  of  the 
total  soda  is  neutralised  at  the  end  of  the  first  hour  and 
that  after  the  third  or  fourth  hour  the  treatment  is 
complete  ;  further  boiling  is  unnecessary  and  indeed  harmful. 


Quality  of  Eafr. 


No.  1  and  No.   2  cot- 
tons (mixed). 


No.  2  cotton  . 
No.  S      „      . 


Weight  of 
Charge 
in  Cwt. 


Gallons  of 

Liquor 

PerCivt. 


Strength 
of  Cold 
Liquor 

Per  Cent. 
Na.O. 


Pei'ceutn^e 
of  Xa.O 
on  R^igs. 


Free  Na^O  at  Different  Stages  of  Boiling  when 
Total  Na^O  =  100. 


1  bonr.   I  2  hours. 


3  hours,     i  hours.     5  hours. 


No.  3  and  No.  i  cot- 
ton (mixed). 

No.  2  linen 

No.3      

No.  2  and  No.  3  linen 
(mixed). 

No.  3  linen 

iVo.  i      , 

Cotton  waste  (hulls) . . 


31 


33 
32 
32 


240 
25-7 
22'0 
2i0 
25-2 
24-0 
25-5 
25  0 

StO 
230 

no 

240 
25-5 
2S0 


0-3! 

0-(>j1 

0-iul 

"■70 

0-55 

005 

0-78 

0-80 

T17 
1-44 
0-91 

1-0 

1-36 

1-76 


1  -I'.S 

rrs 
i-.w 

1-71 
1-71 

I'yi 

2-U 

4- 10 


Paper  Pul/i  from  Crude  Plants.     Alphonse  Barget,  Paris. 

Amer.   Pat.   683,836;    through    Papier-Zeit.   1901,    26, 

[92],  3427. 
According  to  this  process,  paper-making  fibres  are 
obtained  direct  from  the  crude  plants  by  an  electrical 
retting  process,  analogous  to  that  by  which  textile  fibres 
are  obtained  from  flax  and  hemij.  The  solution  of  the 
incrusting  matter  is  brought  about  by  the  combined  action 
of  certain  chemicals  such  as  lime,  dilute  hydrochloric  acid 
or  sea-water,  and  of  an  alternating  electric  current.  The 
process  as  applied  to  plants  of  the  nettle  order  is  described. 
The  stalks  of  the  nettles,  after  the  removal  of  the  leaves, 
are  crushed  between  rollers  until  they  form  a  thick  mass. 
They  are  laid  for  several  days  in  a  solution  containing  4  per 
cent,  of  caustic  lime  ;  thej'  are  then  drained  and  piled  into  a 
stack,  standing  on  a  waterproof  base  which  is  covered  with  a 
metal  sieve.  The  height  of  the  stack  should  not  exceed  one 
metre,  in  order  to  avoid  too  great  a  pressure  on  the  lower 
layers.  Another  metal  sieve  makes  electrical  contact  fiom 
the  top.  The  strength  of  the  current  should  be  five  or  six 
amperes  per  100  kilos,  of  stuff  to  be  treated  ;  under  the 
influence  of  the  current,  the  temperature  of  the  mass  reaches 
50'  —  55'  C,  and  this  temperature  should  not  be  exceeded.  A 
rapid  retting  ensues,  .and  the  incrusting  matters  are  decom- 
posed and  dissolved.  For  nettles  an  eight  hours"  treatment 
is  sufficient,  and  the  mass  is  then  left  undisturbed  for  one  or 
two  days  for  the  completion  of  the  retting.  The  product  is 
then  washed,  beaten,  and  bleached  for  conversion  into 
pulp.  The  process  is  especially  suitable  where  water  power 
is  obtainable. — J.  F.  B. 

Casein    Films ;     Wa'erproof  .     A.    Schmidt.     Amer. 

Pat.  070,689,  Dec.  15,  1897;  through  Papier  Zeit.  1901. 
26,  [95],  3530. 

AVbe.v  a  5  per  cent,  solution  of  soda-casein  is  mixed  with 
formaldehyde,  no  coagulation  takes  place ;  the  solution 
remains  clear  and  liquid  for  a  long  time.  But  when  such  a 
mixture  is  spread  out  on  glass  or  paper  and  allowed  to  dry, 
a  transparent  film  of  casein  is  formed  which  is  completely 
insoluble  in  water.  Films  of  casein  so  treated  may  he 
distinguished  from  ordinary  films  in  the  following  manner. 
The  films  are  carefully  removed  from  their  backings  and 
placed  in  water  to  which  a  couple  of  drops  of  Methylene 
Blue  have  been  added.     Un  warming,  the  film  which  has 
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— ,1.  F.  B. 

not  been  treated  with  formaldehyde  is  dyed  a  pale  blue, 
whilst  the  formaldeh)de  film  assumes  a  dark  blue  colour. 
A  solution  of  casein  in  ammonia  behaves  in  a  similar 
manner,  but  if  large  quantities  of  formaldehyde  be  added, 
a  precipitate  is  formed. 

The  following  proportions  are  cited  :  100  grms.  of  casein 
;ind  1  -5  grm.  of  caustic  soda  are  dissolved  in  a  litre  of  water, 
to  which  are  added  about  15  grms.  of  a  40  per  cent, 
solution  of  formaldehyde  ;  or  100  grms.  of  casein  and  10  c.e 
of  a  10  per  cent,  solution  of  ammonia  are  dissolved  in 
2  litres  of  vrater,  to  which  are  added  about  3i»  grms.  of  a 
40  per  cent,  solution  of  formaldehyde.  Either  of  these 
gives  insoluble  films  on  drying,  which  may  be  used  for 
photography,  surgical  bandages,  paper-coating,  &c. 

—J.  F.  B. 
Sodium    Carbonate,     Crude,   Fused    (Recovered),  cf   the 

Cellulose  Iiidustri/ ;  Examiwitian  of .    G. Lunge  and 

\\'.  Loliofer. 

Set:  innler  XXIII.,  paae  70. 

E.vGLisH   Patent. 

Insulators ;  Manufacture  of  a  Substance  suitable  for  Orna- 

meutal  and   other  purposes  ■ -.     B.  Weaver,  London. 

Eng.  Pat.  1012,  Jan.  15,  1901. 

The  substance,  which  resembles  vulcanite,  is  capable  of 
being  cut  or  drilled  and  is  moulded  from  a  mixture  of 
pi;  wdered  asbestos  and  shellac  with  any  suitable  colouring 
matters.  To  the  mixture  of  three  parts  of  asbestos  and 
colouring  matter,  two  parts  of  shellac  are  added,  and  the 
mixture  is  heated  and  stirred  until  thoroughly  amalgamated 
to  the  eonsistencj'  of  dough.  Any  metals  or  inlays  desired 
in  the  articles  are  placed  in  the  moulds  and  the  mass  is 
pressed  in  the  heated  moulds  until  shaped.  The  articles 
are  removed,  baked  in  an  oven  until  the  material  is  nearly 
set,  and  then  returned  to  the  heated  moulds,  until  finallj" 
hardened  and  finished. — J.  F.  B. 

Frkxch  Patents. 

JJi/drocellulose ;    Acctijlated    .      Fabrik     C'hemischer 

I'reparate  von  R.  Sihamer.     Fr.  Pat.   308,500,  Feb.  26, 
1901. 

llvoROCELLVLOSE  is  treated  with  glacial  acetic  acid  and 
acetyl  chloride  in  the  proportion  of  about  350  parts  of  each 
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loagent  to  199  of  hydroceliulose.  Afier  this  reaction, 
sulphurii'  iicid  is  added,  and  l!ie  whole  is  heated  to  about 
r,:,  _7()'^C.,  the  acetyhated  hydroceliulose  beinf»  afterwards 
ilnown  down  with  water. 

The  product,  dissolved  in  warm  alcohol,  sets  to  a  gela- 
tinous mass  at  the  ordinary  temperature,  and  is  no  longer 
precipitable  by  water.  On  evaporating  the  alcoholic  solution, 
n  transparent  solid  is  left,  which  is  completely  insoluble  in 
waler.  These  products  may  be  used  in  photography,  or  for 
making  impervious  fabrics,  varnishes,  &c. — C.  S. 

IliiJrocclUdose  b;/  means  of  ffydroc-hloric  Acid  and   Potas- 

sUimChlonile  ;  Maiiuftuturiny .    Fabrik  Chemischer 

Preparate  von  1!.  Sthamer.  Fr.  Pat.  309,759,  April  2, 
1901. 
The  process  consists  in  treating  cellulose  with  hydrochloric 
acid  at  a  temperature  of  CO' — 70°  C.  in  presence  of  a  quantity 
of  potassium  chlorate  insufficient  to  transform  the  cellulose 
into  oxycellulose.  The  dried  and  pulverised  product  is  a 
sandy  white  powder,  highly  resistant  towards  acids  and 
alkalis,  and  therefore  suitable  for  making  acid-  and  alkali- 
proof  articles. — C  S. 

Viscnsc ;  Treatment  for  converting into  Useful  Pro- 
ducts. Viscose  Syndicate,  Titd.  Fr.  Pat.  309,543,  March 
30,  1901. 
The  viscose  is  treated  with  a  weak  acid  (e.17.,  acetic  acid), 
and  then  with  a  neutral  dehydrating  agent  (brine,  or 
alcohol)  to  precipitate  the  alkali  cellulose-xanthate,  which 
is  afterwards  separated  from  the  mother  liquor  and  redis- 
solved  in  water.  The  first  two  reactions  may  be  reversed  in 
their  order. 

The  product,  which  is  purer  than  cn;de  viscose,  is  claimed 
to  be  suitable  for  sizing  better-class  paper  or  warp  yarns, 
and  for  dressing  fabrics. — C  S. 

Celluloid ;    Composititin    resembling   .     E.    Ziihl. 

Fr.  Pat.  308,372,  Feb.  21,  1901. 

In  this  process  camphor  is  replaced,  partly  or  entirely  by 
dibasic  or  multibasic  acids  of  the  aromatic  series,  or  by 
their  anhydrides  and  esters  (<'.</.,  phthalic  acid,  phthalic 
anhydride,  phthalonie  acid,  phthalic  mono-ethyl  ester,  &c.). 

— C.  S. 

Celluloid;  Composition  resembling .  E.  Ziihl.  (Addi- 
tion to  Fr.  Pat.  308,372),  April  15,  1901.  (See  previous 
abstract.) 

The  camphor  is  replaced  by  esters  of  phthalic  acid,  wherein 
one  of  the  acid  groups  comprises  on  the  one  hand  the 
radicle  of  an  aliphatic  alcohol,  and  on  the  other  the  radicle 
of  a  base  (esters  of  phthalamic  acid  and  phthalanilic  acid). 

-C.  S. 

Celluloid ;   Composition    resembling    .     E.    Ziihl.     Fr. 

Pat.  309,962,  April  15,  1901.     (See  preceding  abstracts.) 

Camphoe  is  replaced  by  the  phenol  or  naphthol  esters  of 
inorganic  acids  (phosphoric  acid). — C.  S. 

Celluloid;  Composition   resejnbling    .     E.    Ziihl.     Fr. 

Pat.  309,963,  April  15,  1901.     (See  preceding  abstracts.) 

In  this  case  the  camphor  is  replaced  by  esters  of  oxalic 
acid,  wherein  oite  of  the  acid  groups  comprises  on  the  one 
hand  the  radicle  of  an  aliphatic  alcohol,  and  on  the  other  the 
radicle  of  a  base  (esters  of  o.tamic  i'.cid).^C.  S. 

Celluloid ;   Composition    resembling    .     E.     Ziihl.      Fr. 

Pat.  310,942,  May  IS,  1901.     (See  preceding  abstracts.) 
The  camphor  is  replaced  by  halogen  substitution  products 
of  aromatic    hydrocarbons,    nitrateil    halogen    substitution 
products,  or  amino  halogen  substitution  products. — C.  S. 

XX.-FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES.  AND  EXTEACTS. 

■Hydrogen  Peroxide  ;  Molecular  Compounds  of  ,  icitli 

Salts.  S.Tanatar.  Chem.-Zeit.  1901,  25,  [92],  l!ep.  326. 
The  crystalline  compound  KF  +  If^Oo  is  obtained  by 
dissolving  potassium  fluoride  in  hydrogen  peroxide  (15  per 


cent.),  in  the  proportion  of  1  mol.  of  the  salt  to  2  mols. 
of  the  peroxide.  This  solution  is  acidified  with  hydrofluoric 
acid,  concentrated  in  a  platinum  dish  on  the  water-bath  at 
50°  C,  cooled,  and  then  treated  with  alcohol  in  a  separating 
funnel.  To  the  lower  layer  of  liquid,  alcohol  is'  added,  and 
then  on  standing  in  a  desiccator,  hard,  large,  needle-shaped 
crystals  of  the  double  compound  separate.  These  are 
filtered  olt  aiul  washed  with  a  very  little  water.  After 
dryin  J  over  sulphuric  acid,  the  compound  can  withstand  a 
temperature  of  70  C,  but  at  110'  oxygen  is  evolved.  The 
double  compound  Xa.,SO.,.9U.A).Ho02  is  prepared  by  dis- 
solving sodium  sulphate  in  a  3  per  cent,  solution  of  the 
peroxiJo,  evaporating  at  50°  C.  to  incipient  crystallisation, 
and  then  precipitating  with  alcohol.  The  salt  is  finally 
washed  n  ith  alcohol  and  ether. 

In  a  similar  manner  NaN03.Xa.,02.8HoO  can  be  obtained 
in  a  crystalline  form  from  an  alkaline  sodium  nitrate  solution 
and  hydrogen  peroxide;  it  is  easily  decomposed. — E.  H.  T. 

Phosphorous  Acid  ;  Estcrijication  of ,  by  Gh/eerin  and 

Glycol.     V.  Carre.     (_'omptes  Rend.  133,  [22],  882— 88  (. 

Phosiiiouous  acid  and  glycerin  heated  together  in  equi- 
moleciilar  proportions  at  125°  C.  form  a  glycerophosphorous 
acid.  The  amount  of  ester  formed,  reaches  a  maximum 
(60' 7  per  cent,  of  the  total  acid  present)  after  30  hours, 
and  then  slowly  decreases  through  evaporation  of  the 
glycerin  ;  the  same  limit  is  reached  in  10  hours  if  the  heat- 
ing be  carried  out  under  a  pressure  of  only  15  mm.  of 
mercury,  and  the  limit  is  raised  to  69 '3  per  cent,  and 
86 '7  per  cent,  when  the  mixture  contains,  with  one 
molecule  of  acid,  2  molecules  and  10  molecules  respectively 
of  glycerin,  lioiling  with  water  regenerates  the  acid  and 
glycerin.  By  saturating  the  estcrified  mixture  with  baryta, 
the  author  has  prepared  barium  glycerophosphite  as  an 
imerystallisable  syrup,  very  soluble  in  water,  saponified 
rapidly  by  alkalis  and  slowly  by  boiling  water.  The  solution 
of  this  salt,  exactly  decomposed  by  sulphuric  acid,  yields  a 
weak  solution  of  glycerophosphorous  acid,  which,  however, 
cannot  be  concentrated  without  partial  hydrolysis.  The 
calcium  salt  is  similar  in  properties  to  the  barium  salt,  and 
is  identic.d  with  that  obtained  by  Lumiere  and  Serrin  by 
acting  on  glycerin  with  phosphorus  trichloride. 

Glycol  yields  with  phosphorous  acid  an  acid  and  a  barium 
salt  in  all  respects  similar  to  the  corresponding  products 
from  glycerin. — J.  T.  1). 

Bismuth  yitrale  ;  Action  of  Maunitol  on ■.     L.   Vanino 

and    O.    Hauser.     Zcits.    anorg.    Chem.    28,    210 — 218. 
Chcni.  C'entr.  1901,  2,  [21],  1148. 

If  crystallised  bismuth  nitrate  be  triturated  with  mannitol,  a 
sticky  mass  is  produced  after  some  time,  which  dissolves  in 
water  to  a  clear  solution.  The  stability  of  the  solution  is 
greatc'^t  if  equi-inolecular  proportions  of  the  bismuth  nitrate 
and  mannitol  be  taken.  Solutions  prepared  from  a  mixture 
of  2Bi(N03)35H.>0  and  iCsHj^Oj,  acquire,  on  standing,  a 
colour  varying  from  yellow  to  black,  and  evolve  nitrogen 
and  nitrous  vapours.  Mineral  acids  precipitate  basic  salts 
from  the  solutions.  On  evaporating  bismuth-mannitol  solu- 
tions, complete  decomposition  occurs,  with  .separation  of  a 
white  insoluble  powder.  The  solutions  alter  considerably 
on  keeping.  Freshly-prepared  solutions  give  with  alkali,  a 
precipitate  of  bismuth  metahydrate  ;  with  alcohol,  a  separa- 
tion of  mannitol.  After  standing  some  time,  the  solutions 
become  coloured,  and  give  with  alkali,  precipitates  soluble  in 
excess  of  the  reagent.  With  solutions  which  have  stood  for 
a  short  time,  alcohol  gives  precipitates  containing  bismuth 
and  mauuitol. 

Bismuth  0.ride-Mannitol  Hydrate,  Bi.,03(Ci;H„Oj)4  + 
3HbO,  is  obtained  by  allowing  a  solution  prepared  from 
1  molecule  of  bismtith  nitrate  and  2  molecules  of  mannitol 
to  stand  for  a  sufficient  length  of  time  and  then  precipitating 
with  ahohol.  It  forms  crystals  soluble  in  water  to  a  cleiir 
solution,  which  decomposes  on  standing  or  on  the  addition  of 
acids. 

Bismuth  Oxide-Mannilol,  ^\.20^(Cf,\i^!P^^,  prepared  by 
heating  the  hydrate  to  130°  ('  It  forms  a  pale  yellow- 
powder  insoluble  in  water,  soluble  in  caustic  potash  or  soda. 

Bismuth  N ilrale-Mannitol  solution  forms  a  suitable  raw 
material  lor  the  manufacture  of  bismuth  salts.     Oxalic  acid 


66 


JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Jan.  15, 100*.. 


precipitates  white  bismuth  oxalate;  citric  acid,  the  citrate  ; 
gallic  acid,  the  subgallale;  KXrOjaml  K,,Ci;0;  as  also  Kl, 
behave  as  with  ordinary  bismuth  sointious.  Borax  solutiiHi 
gives  a  white  precipitate,  and  salicylic  acid  and  camphui  ii- 
acid,  give  the  corresponding  bismuth  salts. — A.  S. 

Bismuth  Sulphocyaniilc  ;  Double  Compouiuh  of ,  uHli 

Potassinm  Su/plwriianide.      L.  A'anino  and  O.  Hauler. 
Chem.-Zcit.  liep.  I'JOl,  25,  [^2],  327. 

To  prepare  the  double  salt,  Bi(SCN)3-3KSCff,  a  freshly- 
prepared  solution  of  bismuth  nitrate  containing  mannilnl  is 
treated  with  the  theoretical  quantity'  of  potassium  sulpbo- 
cyanide.  After  the  yellowish-red  solution  has  been  tn  itid 
with  6 — 6  times  its  volume  of  absolute  alcohol,  it  is  allowed 
to  stand  for  several  hours  in  a  cool  place.  The  precipitated 
mannito),  nitre,  &c.,  are  filtered  off,  and  on  evaporating  ihr 
filtrate  the  double  s.ilt  is  obtained:  it  is  crystallised  several 
times  from  alcohol  and  forms  large, .  brick  red  crystals 
which  do  not  decompose  on  standing.  It  is  very  slightly 
hygroscopic,  is  decomposed  by  water,  but  dissolves  readily 
in  alcohol  to  form  an  orange-red  solution  which  colours 
glass. 

By  taking  an  excess  of  potassium  sulphoeyanide,  largo, 
deep-red  crystals  of  BI(SCN"l3.9Ki>CN  are  obtained.  These 
show  a  greenish  iridescence,  are  extremely  hygroscnpic, 
decompose  soon  on  standing,  but  less  qiiiekly  in  alcoholic 
solution.  Ammonium  sulphocyunide  yields  similar  com- 
pounds.—E.  H.  T. 

Diamide ;  Derivatives  of ,  witli  dosed  Atomic  Oroiijfs. 

Th.Curtius.  ///.  Pi/ritzoIoiie-S-arctic  Acid.  A.  Hiiflerath. 

J.  prakt.  Chem.  1901,  64,  [19],  334—319. 
PYr,AzoLOXE-3-acetic  ester  was  obtained  by  adding  finic 
hydrazine  hydrate,  drop  by  drop,  to  acetonedicarboxylic 
ester  cooled  in  ice.  The  pure  ester  crystallises  in  fine  plates 
with  a  pearly  lustre,  which  melt  at  189' — 190°  C.  Attempts 
to  prepare  the  acid  or  its  salts  from  the  ester,  failed.  In 
physiological  action  the  ester  shows  similar  antipyretic  pro- 
perties to  those  exhibited  by  3-inethylpyrazolone,  larger 
doses  than  of  antipjrine  being  required  to  lower  the  body 
temperature.  By  the  action  of  acetic  anhydride,  l-acelvl- 
pyrazolone-3-aeetic  ester  was  obtained  ;  it  melted  at  1 10  — 
11"°  C.  The  ester  gives  by  the  action  of  nitrous  acid  an 
isonili'oso  derivative,  the  sdver  salt  of  which  is  a  red 
precipitate.  Ethyl  iodide,  acting  on  the  silver  salt,  gi<e> 
4-ethoximepyrazolone-3-acetic  ester,  pyrazolone  Sacetic 
ester  gives,  with  a  solution  of  p-diazotolueue  snlphate. 
4-azotoluenepyrazo!one-3-acetic  ester,  a  yellow  djestiill, 
which  crystallises  in  fine  dark  yellow  asbestos-like  needles ; 
in  alcoholic  solution  it  dyes  wool  a  golden  yellow;  its  silver 
salt  is  pale  red  in  colour. 

By  the   action  of  sufficient  hydrazine  h3drate,  acetone-   1 
dicarboxjlic    acid  is    converted    into     pyrazolone- 3-acetic   i 
hy drazide,  which  forms  compounds  with  aromatic  aldehydes. 
An  isouitrosoazide  was  also  prepared  by  the  action  of  nitriMis 
acid  on  the  hydrazide  hydrochloride. — A.  C.  W. 

rolyi/oimm  Persicaria,    P.  Hurst.     Chem. -Zeit.  1901,  25, 
[95],  1055—1056. 

The  spotted  knotweed,  poJiigonum  persicaria,  has  the 
following  percentage  composition:  moisture  10'07,  ash 
G-52,  ethereal  oil  0  053,  wax  1'92,  tannin  1-5:2,  mucic  and 
pectic  substances  5'4u',  calcium  oxalate  2'18,  tot-al  nitrogen 
3'97, ammonia  0-;il,  cellulose  27-Gl.  volatile  acids  0-04(;4, 
sugar  3-24.  The  ash  contains  Na,  K,  Mg,  Ca,Fe,  CI,  SO,, 
Sit),,  PnOj,  and  considerable  quantities  of  Mu.  The  wax 
dissolved  hy  light  petroleum,  consists  of  an  ea^ily 
hydrolysable  phytostcrol  oleate  along  with  free  phytosteiul, 
and  a  soHd  acid  melting  at  55°  C.  The  ethereal  extract 
contains  chlorophyll  and  a  resin,  and  the  alcoholic  extract, 
sugar,  tannin,  gallic  acid,  quercetm  and  a  phlobaphcn  ;  the 
latter  is  hydrolysed  by  dilute  sulphuric  acid  formiog  a  sii^^ar 
which  gives  an  osazone  melting  at  177' — 178^C.  (Inly  truces 
of  vidatile  aminio  bases  are  present,  but  considerable 
quantities  of  ammonia ;  the  bases  precipitated  hy  plios- 
photungstic  acid  are  two  or  three  in  number  and  differ  in 
their  solubility  in  chloroform  and  amyl  alcohol.  The 
ethereal  oil    is    noteworthy    as    consisting    principally    of 


volatile  fatty  acids,  especially  acetic  and  butyric  acids  ;  tlio 
remainder  is  made  up  of  a  camphor-like  solid  with  an 
agreeable  odour  {pvrsicnriol)  and  a  liquid,  not  further 
investigated. — W.  A.  D. 

("iiwhoiia  Alkaloids  Soluble  in  Ktlier.  W.  L.  .Scoville. 
Phai-m.  J.  19U!,  67,  [1038],  551. 
The  author  agrees  with  previous  investigators  th:it  ether 
is  not  a  suitable  solvent  for  the  separation  of  cinchona 
alkaloids.  He  finds  that  the  relative  solubility  of  the 
alkaloids  is  greatly  modified  by  the  conditions  under  which 
the  solvent  is  applied.  Those  which  alone  are  practically 
insoluble  in  ether,  become  much  more  soluble  in  the 
presence  of  an  alk:iloid  which  is  soluble  in  ether ;  for 
example,  in  a  mixture  of  quinine  with  cinchonidine  or 
cincbonine,  the  latter  alkaloids  are  carried  into  solution  in, 
considerable  quautity,  in  excess  of  their  normal  solubility 
in  ether.  It  -was  also  observed  that  the  presence  of  a  little 
alcohol  in  the  ether  will  entirely  alter  the  solvent  power  of 
the  menstruum  on  the  hvdrated  basts. — A.  S. 


Alcohols;   O.rtdacion   of  Unsaturated  • 


-,   by    Contact 


Actions.     Produflinn  of  VaniUin.    A.  TriUat.     Comptes 
Bend.  123,  [21],  822--824. 

Unsatcratkd  as  well  as  saturated  alcohols  yield  aldehydes,, 
when  their  vapours,  mi.xed  with  air,  are  passed  over  a. 
heated  platinum  spiral  or  metallic  gauze.  Thus,  allyl 
alcohol  yields  acrolein,  which  by  furtiier  oxidation  is  in 
part  converted  into  formaldehyde  and  glyoxal ;  and 
cinnamyl  alcohol  yields  cirmamic  aldehyde.  The  most 
remarkable  of  these  oxidations  is,  however,  that  of  eugenol 
or  isoeugenol,  from  lOU  grms.  of  which  there  were  obtained 
in  this  waj' 2-9  grms.  of  crude  vanillin,  the  residual  sub- 
stance being  chiefly  unaltered  isoeugenol.  The  side-chaii> 
is  broken  off  at  the  double  linking,  oxygen  taking  its  place. 
lu  the  preparation  of  vanillin  by  the  action  of  ozone  on 
isoeugenol,  the  yield  is  better  when  the  process  is  worked 
on  a  larger  scale. — J.  T.  D. 

Bergamol ;  A  New  Crystalline  Compound  K.rtrucled  front 

Essence  of .     Soden  and  Rojahn.     J.  Pharm.  Chiin. 

14   flOl,  4G6— 467. 

Amoxi;  the  definite  compounds  found  in  esseuce  of  bergamot 
is  bergaptenc,  a  crystalline  powder  which  is  extracted  from 
the  least  volatile  portions  of  the  essence. 

The  authors  have  succeeded  in  isolating  from  the  residues 
of  distillation,  another  crystalline  compound  which  they 
have  named  bcrgaptine.  It  melts  at  59'05  and  crystallises 
from  a  solution  of  light  petroleum  spirit  in  colourless,, 
inodorous,  insipid  plates,  very  soluble  in  ether,  alcohol,  and 
chloroform.  The  precise  composition  has  not  yet  beeni 
determined.— C.  T.  T. 

Tcrpenes  and  Essential  Oils.     III.     O.  Wallacb.         I 
Anualen,  319,  [1],  77—120.  -I 

Base  from  methylhepicnove,  isomeric  with  coniinc. — By  the^ 
action  of  phosphorus  pcnioxide  on  methylheptenone- 
oxime  a  base,  CsHijN,  is  obtained.  The  reaction  is  best 
effected  by  drojjping  the  oxime  on  the  pentoxide,  each  drop- 
falling  on  a  fre.sh  portion.  On  reduction  by  sodium  and 
alcohol,  the  base  yields  trimethylpiperidine,  CgH,jN,  which 
boils  at  166'  C.  This  reduced  base  appears  to  be  a  mixture 
of  two  isomerides. 

Broniomethylheptenojie,    CgH,;(BrO,  is    best  obtainetl   by 
adding  bromine  to  a  well  cooled  solution  of  methylhepte- 
none  oxime  in  methyl  alcohol,  pouring  into  caustic  soda,, 
shaking,  again  adding  caustic  soda  and  distilling  with  steam. 
The  distillate   is  then   acidified,  extracted  with  ether,   th& 
extract  dissolved  in  glacial  acetic  acid,  and  excess  of  semi- 
carbazide  solution  added.     The  pure  bromoketone  was  then 
separated  from  the  scinicarbazone  by  dilute   sulphuric  acid^j 
and  distilled  with   steam.     It  boils  at  96'  C.  under  9  mm..! 
pressure.     The  semicarbazone,  after  repeated   recrystallisa-l 
tion  from  alcohol,  formed  white  scales,  which   melted   at 
184°  C.     The  oxime  melted  at  58°  C.  and  boiled  at  140'  C. 
under    9   mm.   pressure.       The    benzylidene     compound, 
CsIliiBrO:ClICf,H5,     obtained     by      condensation      with 
beuzaldehydc  in   tlie   presence  of  caustic  soda,  forms  whita 
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■.liming  ^calos,  melting  at  15j  C.  Oxidation  with  per- 
m;ini;auate  and  then  with,  chromic  acid  converts  the 
lui  moketoue  into  lei-uUnio  acid. 

Rase,  CsHiilf,  of  a  new  type,  and  a  new  isomeric  Metlujl- 
In  iilenone.  The  hydrochloride  of  methylheptenylamine, 
C,H|-N,  the  base  produced  by  the  reduction  of  methyl- 
h.  ]itenonc  oxime,  yields  an  addition  compound  with 
bromine,  the  aqueous  solution  of  which,  on  evaporation, 
yjilds  the  salt  of  a  new  base.  C'^H,5N,  which  differs  in 
c-r tain  respects  from  all  bases  hitherto  known.  It  com- 
bines with  benzaldehjde  on  heating,  without  elimination  of 
".Iter,  to  form  a  compound  ('isH-jNO,  which  melts  at 
:i'.>  —100'  C. 

Ti.e  new  Methylhepfenone  is  best  obtained  by  adding 
-  Hum  nitrite  tea  cooled  solution  of  the  base  CsHiilf  in 
tic  acid,  and  finally  warming.  It  boils  at  IGl' — 162'  C. ; 
semicarbazoue  melts  at  93" — 95'^  C.  after  rccrystallisa- 
imn  from  methyl  alcohol.  On  reduction  by  sodium  in 
^  .lution  in  moist  ether,  the  ketone  yields  a  methylheptenol 
which  boils  at  166' — 167' C.  and  is  scarcely  altered  by 
boiling  with  dilute  sulphuric  acid.  The  properties  of  the 
ketone  show  it  to  be  distinct  from  the  three  known  methyl- 
heptenones ;  the  remaining  S-metliylheptenone  could  not 
give  butyric  acid  on  oxidation.  Thus  it  must  differ  from 
natural  methylhepteuone  in  the  position  of  the  oxygen 
atom.— .v.  C.  W. 

Oil     of    Cade;     Inieitigation    of .      //.      Cadinene. 

Catheliueau  and  Hausser.  Bull.  .Soc.  Chim.  1901, 
25—36,  [20],  931—933.  (See  also  this  Journal,  1900, 
772.) 

Cadinene  hydrochloride  was  prepared  in  the  following 
manner  : — the  portion  of  oil  of  cade  insoluble  in  sodium 
carbonate  was  distilled  in  steam,  sodium  carbonate 
being  added  towards  the  end  of  the  operation.  The 
volatile  matter  was  then  mixed  with  3  vols,  of  alcohol 
(90  per  cent.)  and  a  current  of  hydrochloric  acid  gas 
passed  through.  After  st.iuding  24  hours,  the  alcohoHc 
layer  was  decanted  aud  the  oil  filtered  through  cotton 
wool,  then  after  washing  with  alcoholic  hydrochloric 
acid  and  a  little  absolute  alcohol,  the  crystals  were  recrystal- 
lised  from  absolute  alcohol.  The  oil  still  contained 
cadinene  j  it  was  washed  with  water,  subjected  to  a  current 
of  ammonia  gas  at  24.i' — 250'  C,  washed  and  fractionated. 
The  firaction  passing  over  at  268° — 275°  C.  was  then  subjected 
afresh  to  the  treatment  with  hydrochloric  acid.  About 
80  grms.  of  the  hydrochloride  were  obtained  per  litre  of 
oil,  though  the  whole  of  the  cadinene  was  not  extracted. 
The  c|uality  of  oil  of  cade  is  in  proportion  to  its  percentage 
of  cadinene  ;  the  above  process  enables  comparative  values 
to  be  obtained. — A.  C.  W. 

Neroli  and  Petit  Grain  distilled  in  1901  ;  Essential  Oils 

nf .     P.  Jeancard  and  C.  Satie.     Bull.  Soc.  Chim. 

1901,  25— 26,  [20],  934— 936.  (See  also  this  Journal, 
1901,  1017.) 

The  severe  winter  and  the  lateness  of  vegetation  near 
Cannes,  caused  the  distillation  of  orange  flowers  to 
commence  about  May  10,  instead  of  towards  the  end  of 
April.  The  authors  give  the  properties  of  the  oils 
produced,  for  comparison  with  the  oils  of  1899  (this 
Journ.il,  1900,  g47). 
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—A.  C.  W. 

Tartratfs  in  Glycerin  ;  Optical  Rotations  of  certain . 

J.  H.  Long. 
See  under  XXIV.,  page  77. 

Chloroform  ;  Veterminalion  of . 

\y.  A  Pucknell. 
See  under  XXIII.,  pajre  TG. 

English  P.a.tents. 
Silver  Compounds  [of  Gclatoses'],  Manufacture  of  Neutral 

Soliihle .     O.  Imray,  London.     From  the  Farbwerke 

vormals  Meister,  Lucius  und  Briinine,  Hoechst-on-Main. 

Germany.     Eng.  Pat.  23,507,  Dec.  22,  1900. 

The  jiatentee  claims  the  process  for  the  manufacture  of 

neutral  soluble  silver  compounds  which  consists  in  adding 

j  a  silver  salt  to  a  neutral  solution  of  a  gelatose  and  then 

j  evaporating  or   precipitating  by  alcohol  or  acetone.     The 

'  products,  which  are  also  claimed,  are  nut  precipitated  by 

ordinary   reagents   for  silver;    they  are   to    be    used    as 

antiseptics.     The   term  gelatoses   is   to  be   understood  to 

include  products  of  the  hydrolysis  of  gluten  and  aldehydi'- 

gluten,  glutoses,  glue-peptone,  glue-albumose,   semi-gliiton, 

hemicollin  and  the  like. — A.  U.  W. 

Antlirapurpurin  Biacelate;  Manufacture  of ,     \V.  L. 

Wise,  London.  From  Knoll  ami  C^o.,  Ludwigshafen-ou- 
Rhine,  Germany.  Eng.  Pat.  22,328,  Dec.  7,  1900. 
Neaelv  all  drugs  used  as  purgatives  contain  derivatives 
of  hydroxyanthraquinone  ;  it  has  been  found  that  anthra- 
purpurin  compounds  may  be  used  instead.  Anthrapurpu- 
rin  biacetate  is  a  microcrystalline  yellow  powder,  melting 
at  17,V — 178  C,  insoluble  in  water  and  dilute  acids, 
and  slov.-ly  decomposed  by  alkalis.  The  processes  are 
claime  1  for  the  manufacture  of  this  biacetate,  which  consist 
in  acetylating  anthrapurpurin  by  ordinary  methods,  or  iu 
heating  the  triacetate  with  anthrapurpurin. — A.  C.  W. 

Phenijldimethylpyrazolone      and     Dimethylamidodimeihyl- 
phetnjlpyrazolone,  with   Camphoric  Acid;  Manufacture 

of  Compounds   of .      O.    Imray,    London.      From 

Farhwerke  vormals  Meister,  Lucius  und  Briiniuf, 
Hoechst-on-Main,  Germany.  Eng.  Pat.  22,391,  Dec.  I, 
19011. 

The  claims  are  for  the  manufacture  of  compounds  with 
camphoric  acid  of  the  bases  mentioned  in  the  title,  by 
processes  which  consist  in  causing  1  or  2  raols.  of  the 
pyrazolone  to  react  with  1  mol.  of  camphoric  acid,  with 
or  without  the  presence  of  a  solvent.  The  processes  must 
be  conducted  in  the  absence  of  light  and  moisture.  It  is 
stated  that  in  the  compounds  the  autihydrotic  action  of 
the  camphoric  acid  is  increased  and  the  toxic  action  of 
the  dimethylaminodimethylphenylpyrazolone  decreased. 

—A.  C.  W. 

S7ibstituted  SulphiniJes  ;  Manufacture  of .    G.  B.  Ellis, 

London.  Frcm  the  Societe  Chimique  des  Usines  du 
Rhone,  Lyons,  France.  Eng.  Pat.  22,214,  Dec.  C,  1901. 
The  process  is  claimed  for  the  manufacture  of  /j-amiuo- 
benzoyl  sulphonic-imide,  which  consists  inboiling^-nitro  o- 
toluece  sulphamide  with  a  solution  of  sodium  sulphide. 
The  product  is  stated  to  be  a  sweet  substance  free  from 
bitter  taste.— A.  C.  W. 

French  PA-rESTS. 
Ortho-Benzoie  Sulphamide  and  its  Salts  ;  Obtaining 

in  very  Concentrated  Solutions.  Porchere  auio.      Fr.  Pat 

280,211,  April  2,  1898. 
The  patentee  in  the  main  patent  and  certificates  of  addhion 
claims   solutions  of  benzoio-o-sulphamide,  aud  p-phenetol 
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carbamide  in  glycerin,  water,  alcohol,  glucose,  syrups,  &c., 
.the  solution    being  effected    at    the  boiling  point    of   the 
solvent.— A.  0.  W. 

-Xanlliinc  ;     Preparutlon    of  Homologues   of .     C.    F. 

lioehringer  und  Suhue.  Fr.  I'at.  306,98-1,  Jan.  9,  1901. 
Thk  first  claim  is  for  the  process  described  in  Eng.  Pat. 
1901,  526  (this  Journal,  1901,  833).  In  the  action  of  acetic 
anhydride  on  uric  acid  in  the  presence  of  pyridine,  diacetyl 
diamino-uracide,  CgHio^'jOj,  is  an  intermediate  product. 
Bv  the  action  of  inorganic  acids,  glacial  acetic  acid,  or 
■acetic  anhydride,  it  is  transformed  into  methylxanthinc. 
The  second  and  third  claims  cover  the  processes  here 
described. — A.  C.  ^^'. 

Htldio.vtj-Carbo.Ttjlic  Acids;  Mumifactare  of  Ortho . 

Chemisehe  Fabrik  auf  Actien  vorm.  E.  Schering.  Fr.  Pat. 
307,186,  Jan.  17,  190). 
The  alkali  salt  of  a  phenol,  cresol  or  naphthol,  is  mixed 
with  about  10  per  cent,  of  a  crystallised  alkali  sulphite, 
and  treated  with  gaseous  carbon  dioxide.  The  method  can 
also  be  appUed  to  the  product  obtained  by  fusing  willi 
caustic  alkalis,  the  benzene,  toluene  or  naphthalene  sulpho- 
nates.  Sodium  sulphite  is  formed  simultaneously,  and  when 
the  whole  melt  in  the  ilry  state  is  treated  with  gaseous 
carbon  dioxide,  it  yields  the  corresponding  hydroxy  car- 
boxylic  acid,  which  may  be  separated  in  the  usual  manner. 

— T.  A.  L. 

Psetido-ionone ;  A    New    Compound   named   ,    and   ils 

Different  Trannformatioyif^,  with  their  Industrial  Applint- 
tion,  especially  in  Perfumery.  De  Laire  and  Co.  Fr. 
Pat.  229,683.     Certificate  of  Addition,  April  10,  1901. 

In  using  different  acids  to  effect  the  transformation  of 
pseudo-ionone  into  ionone,  the  temperature  and  the  concen- 
tration must  be  different.  With  strong  hydrobroniic, 
hydiiodic,  hydrochloric  and  phosphoric  acids,  and  nilh 
50  per  cent,  sulphuric  acid,  the  reaction  takes  place  in  the 
cold.  In  the  case  of  arsenic  and  formic  acids,  the  water- 
bath  must  be  heated ;  oxalic  acid  requires  much  longer 
heating.  Whilst  sulphuric  acid  of  100  or  80  per  cent, 
strength  gives  principally  &  ionone,  the  strong  acids 
mentioned  above  give  chiefly  a-ionone.  These  observa- 
tions apply  to  the  ifomerisatiou  of  other  condensation 
products  of  citral. — A.  C.  W. 

Vanillin  ;  Manufacture  of .     G.  Vigne,  Neuilly, 

France.     Fr.  Pat.  310,983,  May  11,  1901. 

Solution  A  is  obtained  by  dissolving  sugar  in  water,  adding 
sodium,  neutralising  with  hydrochloric  acid,  and  then  adding 
a  few  drops  of  ammonia.  Solution  B  is  obtained  by 
precipitating  silver  nitrate  by  sodium  chloride,  dissolving  in 
ammonia,  and  carefully  adding  potassium  bichromat.'. 
This  solution  is  contained  in  the  outer  vessel  of  a  cell,  in 
which  is  the  negative  pole  ;  the  porous  cell  contains  solution 
A,  and  the  unoxidisable  positive  pole.  A  cunent  of  8 — 10 
amperes  at  10  volts  is  passed  for  24  hours,  and  then  the 
solution  in  the  porous  cells  is  brought  to  crystallisation,  when 
chemically  pure  vanillin  is  obtained.  This  process,  applicable 
to  all  sugars,  is  claimed. — A.  C.  W. 

EnR-iTlM. 

This  Journal,  190],  1237,  col.  ],  line  7  from  bottom, 
insert  before  "  methyl-n-nonylketone"  the  words  "  otiicr 
derivatives  of,"  and  in  line  6,  instead  of  the  words  "  Thorns 
finds  that,"  read,  "  Thorns  produced,"  deleting  in  lines  5  and 
4  the  words  "  is  also  present.' 


XXI.-PHOTOGEAPHT. 


Brit. 


Platinum  Process  ;   Use  of  Gh/ceriu  in  the  — 
Jour.  Phot.  19()1,  48,  [2107],  723. 

Iv.  Rapp,  cf  Vienna,  has  described  a  method  of  development 
in  which  glycerin  is  used  as  a  means  of  control.  Ihepriiils 
pinned  to  a  board,  are  first  brushed  over  with  glycerin  ami 
the  excess  removed;  the  developer  is  then  applied  in  suitable 
strength  by  the  same  means,  local  retardation,  as  required, 
bcinc  accomplished  bv  the  further  application  of  glveerin. 

—J.  W.  H. 


Platinotypes  (^Sepia.)  by  Cold  Development.     Brit.  Jour. 
Phot.  1901,48,  [2167],  723. 

B.iRON  VON  Hi'BL  has  described  a  process  in  which  citrate 
instead  of  chloride  of  mercury  is  used  ;  1  grm.  of  yellow 
oxide  of  mercury  is  dissolved  in  a  solution  of  5  grms.  of 
citric  acid  in  20  c.c.  of  water,  and  filtered  ;  the  arrowroot- 
sized  paper  is  sensitised  with  1 — 4  c.c.  of  this  solution, 
added  to  8  c.c.  of  normal  iron  solution,  4  c.c.  of  platinum 
solution  (1  in  6),  and  a  little  citrate  or  oxalate  of  ammonium 
(o  keep  the  high  lights  clear  ;  the  developer  should  be 
strongly  acid  with  oxalii;  acid,  potassium  oxalate  being 
present  to  the  extent  of  from  I25  to  25  per  cent.— J.  W.  H. 

English  Patent. 

Photographic    Plates    for    Producing    Ink    Impressions; 

Inipts.  in  .     A.  Henriot,  Reims,  France.     Eng.  Pat. 

l.'>,921,  Aug.  7,  1901. 

The  process  may  he  summarised  thus:  a  glass  plate  receives 
an  adherent  film  of  albumin  and  potassium  silicate,  upon 
which  is  deposited  an  emulsion  prepared  from  gelatin, 
potassium  bromide  and  mercury  nitrate.  The  plate  is  then 
immersed  in  dilute  potassium  bichromate  solution.  It  is 
exposed  under  a  photographic  negative  until  a  faint  picture 
appears,  when  the  hack  is  exposed  until  this  picture  dis- 
appears. After  washing,  the  plate  may  then  bo  inked  by 
means  of  a  roller  and  printing  ink,  and  prints  obtained  in 
the  press.  The  claims  aie  for  the  plate,  the  emulsion,  and 
the  process  by  which  the  latter  is  prepared. — A.  C.  W. 

Fuexch  Patent. 

New    Chemical    Compounds     [Photographic    Developers']; 

Process  for  the   Production  of  .      Soc.   Anon,  dcs 

Produits"  F.  Haver  and   Co.    Fr.  Pat.  311,778,  June  14, 
1901. 

The  halogen-substituted  methyl  alcohols,  obtained  by  the 
action  of  haloid  acids  on  formaldehyde  and  its  derivatives, 
combine  with  nitro-  or  chlorophenols  in  the  presence  of 
dehjdrating  agents,  to  give  compounds  containing  the  group 
CH-jX.  (X  =  halogen).  The  halogen  methyl  alcohols  may 
also  be  n.sed  in  the  nascent  state.  For  example,  sulphuric 
acid,  hydrochloric  acid,  formaldehyde  and  o-chlorophenol 
produce  the  compound  CcH3(CHoCl)(0H)CI.  On  treatment 
;  with  water  these  compounds  change  the  group  CHoCl  into 
CILOH,  on  treatment  with  alcohols  into  CH„0R"(R  = 
alcohol  radical),  on  treatment  with  acids  or  alkali  salts 
into  CHoOXOR.  The  compounds  last  mentioned  are 
converted  into  amides  by  reducing  agents.  These  processes 
are  claimed,  also  the  products  as  new  articles  of  manufac- 
ture and  their  industrial  use,  finally  the  application  of  the 
amines  as  photographic  developers. —A.  C.  W. 


XXII.-EXPLOSIVES,  MATCHES,  Etc. 

Picric   Acid;     Manufacture    of  .       L.    Wenghoffer, 

Berlin.      Ger.   Pat.    125,096,     Sept.    6,   1900.      Through 
Zeits.  angew.  Chem.  1901, 14,  [47],  1190. 

Tub  object  of  the  patent  is  the  preparation  of  picric  acid 
from  a  commercial  product  less  subject  than  phenol  to 
considerable  variations  in  market  price.  Aniline  is  used  as 
the  raw  material ;  it  is  first  converted  by  well-known  pro- 
cesses, giving  an  almost  quantitative  yield,  into  sulphanilic 
acid,  which  is  then  converted  into  diazohenzene  sulphonio 
acid  by  means  of  nitrous  acid,  the  preparation  of  picric 
acid  from  this  being  readily  effected  by  treatment  with  the 
theoretical  quantity  of  nitric  acid  at  a  gentle  heat. 

—  W.  G.  M. 

Phosphorus  Suboxide.     K.  C.  Browning.     Proc.  Chem. 
Soc.  17,  [243],  243. 
The  author  has  investigated  the  following  methods  used  to 
prepare  so-called  phosphorus  "  suboxide":  — 

(i.)   Oxidation  of  phosphorus,  both  in  the  solid  state  and 
in  solution,  by  air  diluted  with  carbon  dio.xide. 

(ii.)   Action  of  metals  on  phosphorus  oxjehloride. 
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(iii.)  Action  of  acetic  anhydriJ_e  on  sodium  hypophos- 

jihite. 

The  results  obtained  confirm,  on  the  whole,  those  of 
(iKipmin  and  Lidbury  aud  of  liurgess  and  Chapman, 
although  the  author  believes  th.at  the  suboxide  can  exist 
under  certain  conditions. 


XXIII.-ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Crucible -Furnace  for  Laboratory  Use  ;  Elcrlric-Jiesislance 

Magnesia  .     H.   M.  Hone.      Kng.  aud    Mining    J. 

.     1901,72,  [20],  636. 

The  figure  shows  a  vertical  section  of  an  electric-resistance 
magnesia  crucible  furnace,  as  used  by  the  author  for  deter- 
mining the  cooling  curves;  of  steels.  The  furnace  itself 
consists  of  two  st-;mi-cyhnder5  of  magnesia,  A  A,  with  a 
cover  B  B,  and  a  stopper  C,  of  the  same  material ;  the 
latter  is  perforated  to  admit  the  connecting  wiies,  .r  y,  of  a 
thermo-electric  couple.  The  furnace  is  heated  by  the  spiral 
of  platinum  wire  D  D  (entering  and  departing  by  the 
openings  I  K),  through  whiidi  a  current  of  any  desired 
strength  is  passed,  bringing  it  to  incandescence.  H  is  a 
pipe  through  which  any  desired  gas  can  be  introduced,  L 
is  packing,  and  E  is  the  crucible  of  magnesia.  FF  are  a 
pair  of  discs,  bjund  together,  but  separated  by  the  inverted 
thermo-junction   N,   of  the   thermo-electric   pyrometer,   so 


that  retardations  in  the  heating  and  cooling  of  the  steel 
discs  can  be  observed  and  recorded.  The  furnace  can  be 
need  for  a  variety  of  purposes,  viz.,  for  heating  objects  in 
any  desired  atmosphere,  and  when  it  is  desiralile  to  avoid 
an  atmosphere  containing  the  products  of  combustion  of 
any  fuel  ;  for  attaining  quickly  and  accurately  a  given 
temperature  ;  for  maintaining  a  small  object  for  a  long 
time  at  a  detiuite  temperature,  &c.  In  order  to  increase 
its  radiating  surface,  the  spiral  D  may  be  made  of  special 
wire  of  (J-shaped  cross  section,  like  that  employed  for  the 
ribs  of  umbrellas.  It  has  been  stated  that  nickel  wire  serves 
well   for  heating   by  resistance,   for    tempera'ures   up   to 


1200°  C,  and  some  of  the  new  high-resistance  alloys  also 
should  be  available  for  moderate  temperatures.  Apart  from 
the  platinum,  the  apparatus  is  stated  to  be  cheap,  as  well 'as 
simple  and  effective.  In  practice,  the  author  encloses  the 
furnace  in  a  large  mass  of  powdered  lime,  to  reduce  the  loss 
of  heat  b\  radiation. — A.  S. 

Sublimation  Apparatus  ;  A  Simple .     C.  Nicolaysen. 

Chem.Zeit.  19(11,  25,  [93],  1031. 

The  substance  to  be 
sublimed    is   placed   in 

*■  the  bottom  of  the  outer 

tub'.  A,  about  6  cm. 
wide.     It  volatilises  on 

■"  to  the  condensing  tube 
1),  which  is  cooled  by 
a  current  of  water  flow- 
ing in  the  directions 
indicated  by  the  arrows. 
The  vertical  tube  C  is 
about  30  cm.  long.  If 
much  material  has  to  be 
dealt  with,  a  small  dish 
may  be  adjusted  under 
the  tube  D,  to  catch 
auy  sublimate  that  falls 
from  it. — K.  L.  J. 


Cement ;  Modification 
of  Schumann's  Ap- 
paratus for  Deter- 
ininini/   the  Specific 

Gravity      of    . 

P.  Beck.  Zeits.  anal. 
Chem.  1901,  40, 
[10],  646—619. 

In  place  of  oil  of 
turpentine,  which  has 
a  considerable  vis- 
tetrachloride   which     is 


cosity,  the  author  uses  carbon 
mobile,  and  allows  the  cement  poured  in  to  fall  easily  to  the 
bottom  without  forming  an  emulsion.  It  also  rises  more 
qnicklv  in  the  measuring  tube,  consequently  the  reading  can 
be  taken  immediately,  and  since  tiie  experiment  only  takes 
10 — 15  minutes,  a  correction  for  temperature  is  unnecessary. 
To  prevent  loss  by  volatilisation,  a  glass  stopper  is  ground 
into  the  upper  funnel-shaped  end  of  the  measuring  tube. 
Also  carbon  tetrachloride  does  not  burn  or  harden,  and 
has  an  agreeable  smell,  and  its  lower  boiling  point  allows 
almost  all  the  cement  used  in  an  experiment  to  be  recovered, 
for  it  can  be  rinsed  into  a  flask  with  a  little  more  tetra- 
chloride, which  can  be  distilled  off  on  a  water-bath,  and 
the  cement  used  for  other  determinations. 

In  the  figure,  the  measuring  tube  h,  with  a  funnel-shaped 
opening  at  the  top,  is  ground  into  the  vessel  a,  and  is 
divided  into  -J^  c.c.  A  glass  stopper  fits  into  the  upper 
openiug.  The  neck  of  the  vessel,  and  the  lower  ground  in 
part  of  b,  have  each  an  opening  2  mm.  wide  (</),  so  that 
both  accurately  correspond  for  a  given  position  oih,  whereby 
the  liquid  can  be  easily  set  at  the  zero  point. 

Even  by  working  carefully,  it  is  impossible  to  prevent  the 
cement  from  rushing  too  quickly  into  the  tube  b,  and  block- 
ing it,  which  necessitates  tapping  the  apparatus  on  a  wood 
or  cloth  base  to  make  the  cement  move,  and,  in  doing  so, 
liquid  may  be  lost.  To  prevent  this,  a  and  6  are  jirovided 
with  two  metal  rings  with  hooks,  which  are  easily  held 
togetiier  by  the  springs  c.  The  ring  on  b  is  moveable,  and, 
after  the  liquid  has  been  set  at  the  zero  point,  is  brought 
iito  a  suitable  position,  after  which  the  springs  can  be 
fastened. 

With  the  apparatus  is  supplied  a  metal  vessel  of  two 
parts,  which  are  of  exactly  equal  weight,  so  that  the 
funnel-shaped  half  g  can  be  used  as  counterpoise  for  the 
half  h  in  which  the  cement  is  weighed  off.  After  the 
cement  is  weighed  in  /;,  the  part  g  is  fixed  on  by  the  grip- 
ping ring,  and  the  metal  vessel  turned  over,  so  that  it-; 
opening  4  mm.  wide  /(  projects  into  the  nieasuring  tube  b. 
I  Then  h  is  removed,  and  its  contents  allowed  to  empty  into 
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the  apparatus  at  will,  by  moving  up  or  down  the  wire 
pestle  /.  To  prevent  easily  flowing  material  from  blocking 
the  tube  /),  the  upper  part  of  I  is  made  thick  enough  to  close 
the  opeuiug  A,  and  by  gently  easing  /,  small  quantities  i;m 
be  admitted  at  the  time.  Several  estimations  can  be  ni;uk- 
with  this  instrument  successively.  After  reading  off  the 
volume  in  h,  the  apparatus  can  be  stood  in  a  saucer,  iho 


spriugs  r  loosened,  and  some  carbon  tetrachloride  forced  imt 
till  the  liquid  again  stands  at  the  zero  point  in  h,  when  tlie 
springs  are  refastened,  and  a  fresh  estimation  can  be  uiaile, 
and  so  on  till  the  vessel  a  is  practically  filled  with  material. 

— W.  C.  H. 

INORGANIC  CHEMISTRY.— 
QUANTITATIVE. 

Mangunese ;   Volumetric  Determination  of .    L.  Duftv. 

Chem.  News,  1901,  84,  [2191],  248. 

The  author  proposes  a  modification  of  the  colorimetric 
method  recommended  by  Ileddrop  and  Ramage  (this 
Journal,  1895,  30"))  for  the  determination  of  small  quanti- 
ties of  manganese  by  means  of  "sodium  bismuthati\" 
nsing  a  solution  of  permanganate  as  a  standard,  and  com- 
paring the  colours  in  Nessler  tubes.  For  the  determination 
of  manganese  in  steel,  the  process  is  as  follows  :— 0-1  grm. 
of  the  steel  is  dissolved  in  2  or  3  c.c.  of  nitric  a.id 
(sp.  gr.  1-3),  and  after  determining  the  carbon,  the  solutiwu 
is  transferred  to  a  graduated,  stoppered,  25  c.c.  tube,  ;ur1 
diluted  with  nitric  acid  (.sp.  gr.  1-2)  to  20  c.c.  if  the  niuii- 
ganese  be  under  O'S  per  cent.,  or  to  25  c.c.  if  over  that 
percentage.  A  standard  steel,  containing  a  known  propor- 
tion of  manganese,  is  treated  in  an  exactly  similar  maniu  r. 
0-2  grm.  of  "bismuthate"  is  then  added  to  each  tuln- 
through  a  dry  funnel,  the  whole  thoroughly  mixed  at  once. 
and  again  after  an  interval  of  five  minutes.  The  tubes  ar<; 
then  allowed  to  stand  in  a  dark  cupboard  for  about 
30  minutes,  and  then  exactly  .')  c.c.  of  the  clear  pink  solu- 
tions transferred  to  the  comparing  tubes,  the  standard 
being  diluted  to  a  convenient  tint  for  comparison. — A.  S. 


Sodium  Carbonate,   Crude,  Fused;  [Recovered  Soda]   of 

the  CeUuJoye  Irtdustri/ ;  Examination  of .    (Analysis 

of  jMi.rtures  of  Al/iali  Silicates,  Carbonates,  Sulphates, 
and  Hyilrcride'.)  G.  Lunge  and  W.  Lohofer.  Zeits, 
angew.'Chem.  14,  [45],  1125—1134. 

The  analysis  of  the  "  Schmelzsoda,"  obtained  in  the  manu- 
facture of  cellulose  from  wood  pulp  or  straw  by  the 
lioiling  down  with  soilium  sulphate  and  calcining  of  the 
spent  alkaline  liquors,  has  usually  been  conducted  by 
processes  similar  to  those  used  in  the  examination  of  ball 
soda,  and  other  products  of  the  Leblanc  process.  But  the 
much  greater  pioportion  of  silicate  and  of  sulphide  in 
"Crude  Fused  Soda''  [Recovered  Soda],  renders  several 
of  these  processes  inapplicable,  as  this  investigation  has 
proved.  The  authors  summarise  their  results  as  follows : — 
1 .  Sodium  silicate  solution  does  not  react  completely  with 
barium  chloride  according  to  the  equation — 

XajSiOa  +  B&VU  =  2NaCl  +  BaSiOj : 

at  least  40  per  cent,  of  the  sodium  silicate  is  unconverted. 
Hence  sodium  silicate,  in  any  quantity,  cannot  be  separated 
from  hydroxide  by  the  addition  of  barium  chloride,  as 
carbonate  can  ;  and  this  method  is  not  applicable  to  the 
determination  of  hydroxide  in  liquors  containing,  besides 
carbonate,  much  silicate.  2.  In  titrating  sodium  silicate 
with  normal  hydrochloric  acid,  accurate  results  are  obtained 
if  Methyl  Orange  be  used  as  an  indicator  (i.e.  the  change 
of  tint  occurs  when  Xa.iSiOj  is  exactly  converted  into  NaCl), 
but  not  if  phenolphthalein  be  used.  The  same  remark 
applies  to  mixtures  of  sodium  silicate  and  carbonate;  but 
mixtures  of  silicate  and  hydroxide,  or  of  silicate,  carbonate, 
and  hydroxide,  give  accurate  results  with  either  indicator, 
phenolphthalein  indicating  the  conversion  of  silicate  and 
hydroxide  into  chloride  and  of  carbonate  into  bicarbonate, 
and  methyl  orange  indicating  the  conversion  of  the  whole 
of  the  sodium  compounds  into  chloride.  A  mixture  of 
silicate  aud  sulphide,  or  of  silicate,  sulphide,  and  carbonate, 
can  be  titrated  only  with  methyl  orange  ;  while  a  mixture 
of  silicate,  sulphide,  carbonate,  and  hydroxide  can  be 
titrated  either  with  phenolphthalein  (formation  of  NaHS 
and  NaHCOs"),  or  with  methyl  orange  (complete  conversion 
of  all  into  NaCl).  These  irregularities  are  explained  by 
the  hydrolytic  dissociation  of  the  sodium  silicate  into 
hydroxide  aud  colloidal  silicic  acid,  which  latter  functions 
as  an  acid  to  phenolphthalein,  though  not  to  methyl 
orange ;  when,  by  the  neutralisation  of  the  hydroxide,  a 
sufficient  amount  of  sodium  chloride  is  formed,  this  "  salts 
out "  the  silicic  acid,  i.e.  converts  it  into  a  form  in  which  it 
does  not  affect  phenolphthalein.  The  same  effect  is  pro- 
duced by  adding  common  salt  as  such ;  with  this  addition, 
solutions  of  silicate,  or  of  silicate  and  carbonate,  can  be 
titrated  with  phenolphthalein. 

On  the  basis  of  these  results,  the  authors  propose  the 
following  plan  for  the  an.nlysis  of  crude  fused  sodium  car- 
bonate ; — Dissolve  50  grms.  of  the  powdered  sample  by 
shaking  in  a  litre  flask  with  about  500  c  c.  of  water  (free 
from  air  and  carbon  dioxide)  at  about  45°  C,  and  make  up 
to  the  mark. 

1.  Insoluble  Matter. — Determine  in  the  usual  way,  as 
with  ball  soda. 

2.  Al/ialiniti/. — Titrate  20  c.c.  (=  1  grm.)  with  normal 
acid,  first  with  phenolphthalein,  and  then  further  with 
methyl  orange. 

3.  .Sulphide  and  Sulphite. — Dilute  20  c.c.  with  air-free 
water  to  200  c.c,  acidify  with  acetic  acid,  and  titrate  rapidly 
with  N/10  iodine  and  starch. 

4.  Sulphite. — Precipitate  the  sulphide  from  100  c.c.  with 
alkaline  zinc  solution,  make  np  to  250  c.c,  filter  through  a 
dry  filter,  and  titrate  50  c.c.  of  the  filtrate,  after  acidifying, 
with  iodine  and  starch. 

5.  .Silicate. — Evaporate  20  c.c.  to  dryness,  after  addition 
of  hydrochloric  acid  (keep  as  free  from  air  as  possible  during 
this  addition,  to  avoid  oxidation  of  U.iS  and  SO.,  before  they 
escape),  and  weigh  the  silica  in  the  usual  manner. 

6.  .Sulphate. — Precipitate  the  filtrate  from  the  silica 
determination  with  banum  chloride. 

The  calculation  of  the  analysis  need  not  he  eutered  upon 
here.— J.  T.  D. 
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<^rrsium  and  liiibidiiimdji  Arid   Sulphitlcs  and  Potassium 

and  Sodium  as  Pyrosulphales  :    Deicnninalion  of . 

P.  E.  Urowning.  Amtr.  J.  Science,  Silliiuau,  12,  [*]. 
301—304.  Cheni.  Centr.  1901,  2,  [19],  1093. 
I'liR  author  finds  that  oxsium  and  ruhidium  salts  of  volatile 
acids  when  treated  with  oxees,;  of  sulphuric  acid  and  dried 
k>  constant  weight  at  2.")ii-  — 270'  L,'.,  give  aeid  sulphates  of 
the  type  UHSO4,  which  change  on  stronger  ignition,  to 
KjSO^.  CiLsium  salts  show  a  tendency  to  retain  a  greater 
amount  of  i^O;,  than  that  corresponding  to  the  formula, 
BH■^0^  ;  whilst  at  301)'  ('.,  the  tendency  is  to  form  pyro- 
sulphate.  Under  firailar  couflitions,  potassium  and  sodium 
■salts  give  pyrosulphates  of  the  formula,  1!;S„().,  which  on 
further  ignition  are  converted  into  the  normal  sulphates. 

— A.  .S. 

Sulpkiir  and  Phosphorus  in  Ii-onu-mks   I'rndnnts  ;  Deter- 

viination  »/' .     U.  Antony.     Gm.  chim.   ital.  31,  [2], 

274—277"  Chera.  Centr.  1901,  2,  [21],  1177. 
For  the  rapid  determination  of  sulphur  and  phosphorus  in 
iron,  the  author  recommends  the  use  of  the  oxidising 
mixture  |ireviously  described  (this  Journal,  1S99,  866) 
<;onsisting  of  4  parts  of  manganese  <lioxidi',  1  of  potassium 
permanganate  and  2  of  dry  sodium  carbonate.  .">  gnus,  of 
Ihe  sample  reduced  to  an  extremely  fine  slate  of  division, 
are  intimately  mixed  with  40  grms.  of  the  oxidising 
•mi:iture,  then  covered  with  a  layer  of  the  latter,  and  heated 
in  a  platinum  crncible  at  first  gradually,  but  at  the  last  over 
the  blast  to  redness,  the  mixture  being  frequently  stirred  with 
a  thick  [ilatinum  wire.  After  cooling,  the  melt  is  extracted 
with  boiling  water,  the  solution  filtered,  acidified  with  uitric 
aeid,  and  evaporated  to  about  :!0  c.c.  A  little  ferric  chloride, 
ammonium  chloride,  and  ammonia  are  then  added,  the 
solution  heated,  filtered,  and  the  .sulphur  determined  in  the 
filtrate  as  barium  sulphate.  The  precipitate  which  contains 
the  phosphorus,  together  with  silicon  and  arsenic,  is 
dissolved  in  hydrochloric  acid,  the  solution  evaporated  to 
dryness,  the  residue  dried  at  120° — 130°  C,  dissolved  in  dilute 
hyilrochloric  acid,  the  arsenic  removed  by  sulphuretted 
hydrogen  and  the  phosphorus  determined  iu  the  usual 
manner.  Chromium,  tungsten,  &c.,  in  steels  can  also  be 
determined  by  this  method. — A.  S. 

Steel ;  Determination  of  Silicon  in .     G.  Auchy. 

.1.  Amer.  Chem.  Sue.  1901,  23,  [H],  817—820. 

The  low  results  obtained  when  Drown's  method  of  deter- 
mining silicon  is  used  for  steel  (0- 01  to  0'035  per  cent, 
loss  for  0' 15  to  0-20  per  cent,  silicon)  have  been  attributed 
by  Dudley  to  iron  sulphate  enclosing  and  protecting  the 
silicic  aeid  from  the  dehydrating  action  of  the  sulphuric 
acid.  Dudley  suggested  stirring  to  insure  sutlicieut  contact 
and  the  writer  found  the  silicon  loss  to  be  only  O'OOS  per 
•cent,  when  the  liquid  was  stirred  for  five  minutes  after  the 
appearance  of  sulphuric  fumes. 

This  extra  labour  would  be  avoided  if  Dudley's  sugges- 
tion be  carried  out  of  keeping  the  iron  salts  in  solution  until 
the  silica  in  rendered  insoluble.  The  author  found  that  by 
the  use  at  aqiui  rcgia  instead  of  nitric  acid,  and  of  3' 2  c.c.  of 
strong  sulphuric  acid  per  grro.  of  drillings,  the  iron  salt  did 
not  separate  out  till  just  before  the  evolution  of  sulphuric 
fumes,  but  the  loss  of  silica  was  as  great  us  by  the  regular 
method.  The  results  given  by  three  methods  are  tabulated, 
the  steels  analysed  contaiuingO'  1.1  to  0'2o  per  cent,  silicon. 
The  loss  of  silicon  was  determined  by  evaporating  the  filtrate. 

Twenty  determinations  by  Drown's  method  show,  a 
mean  loss  of  0-019  per  cent.,  the  greatest  loss  being  0*034, 
and  the  least  0-010. 

Ten  determinations  by  the  author's  method  give  a  mean 
loss  of  0-024  per  cent.,  the  maximum  loss  being  0-034,  and 
the  minimum  O-OIG. 

Eighteen  determinations  by  the  old  Swedish  method 
(sulphuric  acid  alone)  show  a  mean  loss  of  0-atl4  per  cent., 
the  maximum  loss  being  0-012,  while  in  four  determinations 
no  loss  was  observed. 

For  steel  analysis  the  Swedish  method  is  recommended, 
for  low  carbon  steels  and  wrought  iron  it  is  perhaps  better 
to  use  hydrochloric  acid.  In  the  case  of  high  carbon  steels, 
the  liquid  in  a  covered  dish  may  be  boiled  down  rapidly 


on  a  thin  steel  plate  heated  by  a  full  Bunsen  flame  to  the 
end  of  the  operation. 

liesults  obtained  with  a  pig  iron  containing  3-55  per 
cent,  of  silicon  show  that  Drown's  method  is  as  effective 
here  as  the  old  Swedish. 

These  results  are  compared  with  silicate  analyses  in 
which  from  1-5  to  3  per  cent,  of  the  total  silica  remains  in 
the  filtrate  from  the  first  silica  separation  in  spite  of 
repeated  evaporations  before  filtering.  Cameron  (Chem. 
News,  69,  171).  The  author  recommends  that  the  hydro- 
fluoric: acid  treatment  should  be  omitted  unless  the  silica 
remaining  in  the  filtrate  be  determined,  as  the  errors 
opp<ise  each  other.  Results  obtained  with  different 
ferrosilicons  were — 

Silicon  lost  per  cent.,  0'43,  0'23  ;  hydrofluoric  acid 
residues,  jier  cent.,  0-16,  0'24,0-14. 

Total  silicon  (silicon  as  usual  +  silicon  in  filtrate)  w.as 
deterniiued  iu  3  samples  of  steel  by  Drown's  method 
(11  determinations),  and  by  the  Swedish  method  (7  deter- 
min:iii(ms),  the  greatest  observed  difference  being  0-OOG 
higlirr  by  the  Swedish  method  and  the  mean  difference 
0-0112.— .1.  N.  G. 

Ferric  O.ride;  Potassium  7'hioci/anrite  ns  an  Indicator  iti  the 

Reduction  of ,  to  the  Ferrous  State,  L.  L.  de  Koninck. 

Chem.-Zeit.'   Rep.    1901,    25,    [88],   317.        Fi-om   Zeits. 
aiiorg.  Chem.  1901,  28,  1"3. 

Ebki.int.  (Chem.-Zeit.  Kep.  1901,25, 166)  has  recommended 
the  adilition  of  1 — 2  drops  of  a  10  per  cent,  solution  of 
potassium  thiocyanate  (sulphocyanide)  solution  as  an  indi- 
cator to  mark  the  end-point  in  the  reduction  of  ferric  to 
ferrous  solutions  by  means  of  zinc  prior  to  titration  by  the 
permanganate  method  in  place  of  the  old  system  by  which  a 
drop  of  the  solution  was  reiuoved  in  order  to  make  the  test. 
The  new  departure  is  open  to  two  objections;  (1)  thio- 
cyanates  in  acid  solution  are  decomposed  by  zinc  with  the 
formation  of  hydrogen  sulphide,  so  th.at  the  indicator  may  be 
entirely  destroyed  before  the  reduction  of  the  ferric  compound 
is  complete ;  and  (2)  thiocyanates  in  acid  solution  reduce 
either  permanganate  or  bichromate  solutions  energetically, 
from  which  cause  any  residual  thiocyanate  left  iu  the  iron 
solution,  after  reduction  is  complete,  may  give  rise  to  serious 
errors.— W.  G.  JI. 

Cadmium ;     Quantilatice   Drtirmination   of  .     E.   H, 

Milli^r    .and    R.    W.    Page.       Zeits.    auorg.    Chem.    28, 
233—341.     Chem.  Centr.  1901,  2,  [21],  1181. 

The  authors  compare  the  electrolytic  (cyanide),  the 
carbonate,  and  the  phosphate  methods.  The  electrolytic 
method  gives  very  accurate  results,  if  excess  of  cyanide 
and  the  presence  of  other  salts  are  avoided.  The  carbonate 
method  is  troublesome  and  less  accurate.  Determination 
as  cadmium  ammonium  phosphate  is  very  accurate,  if  a 
neutral  sidution  is  precipitated  in  the  cold  with  a  large 
excess  of  di-ammoniuni  hydrogen  phosphate,  and  then 
allowed  to  stand  overnight.  If  the  precipitation  is  effected 
iu  boiling  solution,  or  if  the  solution  be  boiled  with  the 
precipitatCj  the  composition  of  the  latter  alters,  and  the 
results  obtained  are  too  low.  The  use  of  an  asbestos  filter 
should  be  avoided,  as  it  will  lead  to  errors,  owing  to  the 
solubility  of  asbestos  iu  ammonium  phosphate  and  nitric 
acid.  Cadmium  ammonium  phosphate  contains  1  molecule 
of  water;  it  can  be  dried  at  100° — 103°  C.  without 
decompositioD. — A.  S. 

Ci/iinides  and  Ci/anales  ;  Tteciprocal  Determination  of . 

J.  W'.IMellor.     Analyst,  28,  Nov.  1901,  286—289. 

Tiiii  principle  of  the  author's  method  is  first  to  determine 
the  equivalent  of  the  cyanide  in  terms  of  silver  nitrate,  and 
then  to  estimate  the  amount  of  cyanate  iu  the  whole  in 
terms  of  nitric  acid.     It  is  conducted  as  follows  : — 

1.  A  solutiou  of  the  commei-cial  cyanide  is  made  by 
dissolving  20  grms.  in  100  c.c.  of  distilled  water,  adding 
thereto  calcium  nitrate  solution,  free  from  chlorides,  to 
precipitate  carbonates,  &c.,  filtering,  and  washing,  and 
making  the  clear  liquid  up  to  200  c.c.  Thus  1  o.c.  =  0-lgrm. 
of  original  sample. 
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2.  Excess  of  aqueous  ammonia  and  a  few  drops  of 
potassium  iodide  are  mixed  witli  10  c.c.  of  tliis  solution, 
•which  is  then  titrated  with  deciiiormal  silver  nitrate.  The 
result  =  «(. 

3.  To  another  10  c.c.  is  added  concentrated  silver  nitrate 
until  no  further  precipitation  takes  place,  wherehy  all  the 
cyanide  radicle  in  the  KAgCyo  is  precipitated  as  AgCy, 
together  with  the  silver  cyauate.  The  mixed  precipitata  is 
filtered,  washed  with  ice-cold  water,  and  warmed  with  5  c.c. 
of  normal  nitric  acid  to  ahout  50°  C.  to  decompose  the 
cyanate.  After  filtering  and  washing,  the  filtrate  is 
titrated  with  standard  alkali.  If  normal  soda  be  used,  and 
the  quantity  required  be  «  c.c,  then  0-0405(5  — ;i)  grms.  is 
the  quantity  of  potassium  cyanate  in  1  grm.  of  sample;  and 
O'OIS  n  grm.  is  the  amount  of  potassium  cyanide  in  1  grm. 
of  sample. 

If  desired  to  calculate  as  "available  cyanogen,"  then 
0-0052  n  grm.  is  contained  in  1  grm.  of  sample.  This 
avoids  the  higher  valuation  given  to  any  sodium  cyanide 
present  when  expressed  as  ])otassium  cyanide.  The 
following  is  an  analysis  by  the  above  method  of  a  sample 
of  potassium  cyanide  used  for  gold  extraction  :  — 

Per  Cent. 

Insoluble  matter,  carbonaceous 4'.S5 

asb...' 1-07 

Carbonato  radicle  ((JOj) 4'69 

Sulphate        „        (SO.) trace 

Chloride         „        (CI) trace 

Cyanate         „        (OCX) 4-04 

Cyanide         ..        (CN) 32-Sl 

Potassium 49-9(l 

Sodium f59 

Loss l'S3 

-A.  W. 

Potassium  Percaibonate  an  a  Substitute  for  Hydrogen 
Peroridc  in  Analysis.  F.  G.  Treadwell.  Chem.-Zeit. 
1901,  25,  [91],  1008. 

Potassium  percarbonate  being  now  manufactured  in  a  high 
degree  of  purity,  the  author  calls  attention  to  the  advantage 
of  using  it  in  place  of  the  unstable  hydrogen  peroxide.  In 
the  dry  conditiim  it  can  be  kept  indefinitely  without  under- 
goingany  change,  and  on  treatment  with  cold  .dilute  acid, 
it  is  readily  decomposed  witli  the  formation  of  hydrogen 
peroxide,  K.jC.p,,  +  2HoS0^  =  2KH80j  +  SCO^  +  H„0,- 
The  solution  thus  obtained  is  suitable  for  the  qualitative 
detection  of  titanium,  vanadium,  chromium  and  cerium,  and 
for  the  oxidation  of  ferrous  salts  to  ferric  salts. 

Potassium  percarbonate  can  also  be  used  in  many  eases 
in  which  alkaline  hydrogen  peroxide  is  employed.  Thus, 
hydrogen  sulphide,  soluble  sulphides,  and  sulpho- salts  are 
readily  oxidised  to  sulphuric  acid  ;  manganese,  nickel,  and 
cobalt  salts  to  higher  o.xides ;  and  chromic  salts  to 
chromates.  Like  hydrogen  peroxide  it  can  also  be  used  to 
effect  reductions,  hypochlorites  and  hypoiodites,  for 
instances,  being  completely  reduced  to  the  respective 
chloride  or  iodide. 

The  commercial  salt  contains  about  80  per  cent,  of 
percarbonate,  and  is  free  from  all  but  traces  of  chloride  or 
sulphate. — C.  A.  M. 

.  Portland  Cement  and  Slag ;  Experiments  on  Mixtures  of 

.     P.  Beck.     Zeits.   anal.  Chem.   1901,  40,    [10], 

649— C66. 

This  is  a  continuation  of  experiments  made  by  R.  and  W. 
Fresenius  on  the  detection  of  admixtures  to  Portland  cement, 
and  the  reco.ijnition  of  slag.  The  points  treated  of  are  loss 
on  ignition,  alkalinity  of  the  water-extract,  and  the  amount 
of  potassium  permanganate  sulution  used.  This,  the  author 
states,  is  an  insufficient  criterion  of  the  presence  of  slag, 
and  recommends  the  determination  of  the  sulphur  present 
as  sulphide. 

Several  tables  are  given,  and  a  description  of  the  analysis 
of  Heidelberg  Portland  ceme ut. 

The  sulphur  in  slag  is  estimated  as  BaSOj.  The  material 
is  fused  with  potassium  sodium  carbonate  and  sodium 
nitrate,  and  the  sulphur  oxidised  by  nitric  acid. 


A  table  shows  the  sp.  gr.  of  cement,  and  varying; 
mixtures  of  cement  and  slag,  before  and  after  heating  to 
redness.  The  sp.  gr.  decreases  with  increasing  amounts  of 
slag. 

The  author  finds  that  by  heating  cement  for  a  short  time 
as  nnich  is  dissolved  out,  as  would  be  by  cold  water  after 
several  days  contact. 

For  the  permanganate  absorbed,  the  author  recommends 
taking  a  known  weight  of  substance  in  a  flask  and  mixing 
it  with  a  little  water.  More  water  is  then  added  and  ao 
excess  of  permanganate,  and  the  mixture  well  shaken  ;  the 
excess  of  permanganate  being  titrated  back. 

The  sulphide  sulphur  is  estimated  as  cadmium  sulphide, 
in  an  atmosphere  of  carbon-dioxide. 

He  recommends  the  following  process  : — A  known  weight 
of  cement  and  slag  is  put  into  a  flask  with  about  50  c.c.  of 
water,  one  or  two  grms.  of  pure  cadmium  carbonate,  and 
100  c.c.  of  water  are  added,  then  dilule  sulphuric  acid  in 
small  portions  at  the  time,  and  the  whole  well  shaken.  By 
carbon  dioxide  air  is  expelled  from  the  flask,  which  is  set 
aside  till  the  solution  is  clear.  This  is  then  filtered  and 
titrated  with  diluted  permanganate  solution,  the  per- 
manganate absorption  having  been  determined  also  before 
the  separation  of  the  sulphide  sulphur. — W.  C.  H. 

Manganese  ;    New  Method  of  Determining   .     G.    v. 

Knorre.     Zeits.  angew.  Chem.  14,  [-40],  1149 — 11C2. 

The  .solution  containing  manganese  (such  a  quantity  aa 
will  contain  about  0' 1  grm.  of  the  metal)  is  placed  in  a 
capacious  Erlenmeyer  flask,  and  ammonium  persulphate 
added  (50 — 100  c.c.  of  a  solution  containing  about  60  grms. 
per  litre).  The  liquid  is  boiled  for  about  five  minutes,  and 
the  precipitated  manganese  dioxide  filtered  and  washed. 
It  is  then  transferred  (with  the  filter)  to  the  flask  in  which 
it  was  precipitated,  dilute  sulphuric  acid  is  added,  followed 
by  a  known  quantity  of  a  titrated  dilute  solution  of 
hydrogen  peroxide.  After  the  precipitate  is  completely 
dissolved,  the  excess  of  hydrogen  peroxide  is  determined  by 
standard  potassium  permanganate,  and  the  manganese  is 
calculated  from  the  amount  of  permanganate  equivalent  to 
the  hydrogen  peroxide  destroyed.  Instead  of  hydrogen 
peroxide,  ferrous  sulphate  may  be  used. 

The  author  standardises  his  permanganate  solution  by 
carrying  the  method  through  on  a  known  quantity  of 
manganese  ammonium  sulphate,  potassium  permanganate, 
or  other  manganese  compound  of  definite  composition. 
When  the  permanganate  is  standardised  by  iron  or  ferrous 
salts,  the  method  gives  results  about  li  per  cent,  too  low, 
though  gravimetric  determinations  indicate  that  the  man- 
ganese is  completely  precipitated  by  the  boiling  with 
persulphate. — J  T.  D. 

Fluorine  in  Fliwrides,  easilg  drcomposible  bi/  Sulphurie 
Acid ;  Qiiantilalire  Determination  of- — — .  W.  E.  Burk. 
J.  Amer.  Chem.  Soc.  1901,  23,  [11],  825— 829. 

The  author  recommends  a  modification  of  Caruot's  method. 
A  perfectly  dry  mixture  of  about  3  grms.  of  calcined  silica 
and  0'20  grm.  of  powdered  fluoride  is  placed  in  a  150  c.c. 
Erlenmeyer  flask  C,  and  40  c.c.  of  cone,  suljihuric  acid  added 
through  the  tap  funnel.  The  acid  should  have  been  heated 
to  about  165"  C.  in  a  current  of  dry  air.  The  mixture  is 
heated  in  an  oil  bath  at  120" — 135°  C.  for  1  ^  hours ;  a  steady 
slre.im  of  air  enters  the  apparatus  through  A  (glass 
wool  aud  HnSOj)  and  B  (fused  calcium  chloride)  ;  C  is 
occasionally  shaken.  The  U-tubes  are  plugged  with  glass 
wool  at  the  points  .shaded.  G  F  are  made  of  5  mm. 
tubing  and  stand  in  cold  water. 

The  deli^•cry  tube  H  dips  below  a  few  mm.  of  mercury 
at  the  bottom  of  I  which  contains  20  c.c.  of  f resh'y  prepared 
10  per  cent,  potassium  fluoride  solution.  At  the  end  of  the 
operation  the  licjuid  in  I  containing  precipitated  KoSiFj  ia 
pijetted  into  a  hcaker,  and  H  and  I  washed  ;  the  total 
volume  should  be  less  than  75  c.c.  The  coating  formed  on 
the  inside  of  I  must  not  be  detached.  An  equal  volume 
of  00  per  cent,  alcohol  is  now  added,  and  after  settling, 
the  precipitate  is  colktted  on  a  Gooch  filter,  washed  with 
90  per  cent,  alcohol  till  the   filtrate  no  longer  reacts  with 
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linriuni  chloride  and  dried  to  constant  weight  at  100^  C. 
Weight  of  precipitate  xO-345n  gives  the  amount  of  fluorine 
in  the  substance  anahfed. 

Sources  of  error  are  (1)  moisture  in  the  air  current  or  in 
the  connecting  tubes,  the  latter  are  heated  and  evacuated 
before  the  apparatus  is  set  up,  and  heated  with  a  flame  in  a 


current  of  air  before  a  determination  is  made.  (2) 
Sulphuric  acid  fumes  if  carried  over  cause  high  results,  but 
should  be  held  back  by  the  glass  wool  plugs.  (3)  Flakes 
are  liable  to  be  formed  in  I  by  the  action  of  the  potassinm 
fluoride  solution  on  the  glass  ;  the  author  suggests  that  I 
and  the  connecting  tubes  from  C  to  I  should  be  made  of 
platinum.     No  results  are  given. — J.  N.  G. 

Chlorides,  Hydrochloric  Acid,  Silver,  and  the  Phosphates  ; 

Simple,  Quick,  Gasomelric  Method  for  Determining . 

E.  Riegler.      Zeits.  anal.  Chem.  1901,  40,   [10],  633— 

638. 
The  method  depends  upon  the  reaction  of  hydrazine  sulphate 
and  caustic  soda   with    silver   chloride,    whereby     metallic 
silver  is  separated,  and  nitrogen  set  free,  which  is  measured. 
The  equation  given  is  :  — 

4AgCl  +  XoHjHjSOj  +  eXaOH  = 
4Ag  +  4XaCI  +  Xa.,SO,  +  6H„0  +  N;. 

Theoretically  one  part  of  nitrogen  corresponds  with  20 '424 
parts  of  silver  chloride,  hut  in  practice  the  author  finds  20-2 
parts. 

The  chloride  solution  is  acidified  with  nitric  acid,  and 
heated,  and  a  5  per  cent,  silver  nitrate  solution  added,  as 
long  as  the  chloride  precipitates.  The  precipitate  is 
allowed  to  settle,  washed  free  from  acid,  and  together  with 
the  paper  introduced  into  the  outer  generating  vessel  of  a 
Knop-Wagner  nitrometer.  About  30  c.c.  of  water,  and 
0'5  grm.  of  crystallised  hydrazine  sulphate  are  added,  and 
then  10  c.c.  of  a  10  per  cent,  caustic  soda  solution  are 
pipetted  into  the  inner  vessel.  The  generating  vessel  is 
closed  with  an  india-rubber  cork,  and  immersed  in  a  cooling 
vessel,  which  like  the  jacket  round  the  burettes  is  filled 
with  water  at  room  temperature.  The  cork  carries  a  glass 
tube  and  stopcock,  and  is  connected  by  a  rubber  joint  with 
the  graduated  burette.  The  water  in  the  burettes  is  brought 
to  the  zero  point  in  the  graduated  one.  The  geuerating 
vessel  is  shaken  for  about  half  a  minute,  to  evolve  the 
nitrogen,  and  the  apparatus  again  cooled.  The  water  is 
levelled  off  in  the  burettes,  and  the  reading  taken,  and  from 
Baumann's  table  the  weight  of  nitrogen  calculated.  This, 
multiplied  by  20  2,  gives  the  weight  of  silver  chloride,  or 
by  5,  the  weight  of  chlorine,  or  by  8 '23,  the  weight  of 
sodium  chloride. 

For  hydrochloric  acid,  some  nitric  acid  is  added,  and  the 
solution  shaken  with  excess  of  a  5  per  cent,  silver  nitrate 
solution,  and  treated  as  above.  A  soluble  silver  salt  is 
treated  with  an  excess  of  sodium  chloride. 

A  phosphate  is  first  converted  into  silver  phosphate, 
which  reacts  as  follows  : — 

AgaPOj  +  3XaCl  =  NajPO^  +  S.AgCI. 


The  silver  chloride  is  estimated  as  described  above.  The 
author  finds  1  mgrm.  of  nitrogen  corresponds  with  3-33 
mgrms.  of  P.^O^  (instead  of  3'37).  The  phosphate  to  be 
estimated  is  dissolved  in  a  known  quantity  of  water,  strongly 
acidified  with  nitric  acid,  and  a  quantity  containing  0- IS- 
C'16  grm.  PoOj  is  diluted  with  50 — 60  c.c.  of  water,  and 
1 — 2  grms.  of  silver  nitrate,  dissolved  in  water,  added,  and 
then  caustic  soda  drop  by  drop  till  a  permanent  precipitate 
is  formed.  The  solution  is  made  alkaline  with  ammonia, 
warmeil,  and  the  precipitate  washed 
into  a  flask,  dissolved  in  nitric  acid, 
and  1  grm.  of  sodium  chloride 
added,  and  this  precipitate  treated 
as  before.— W.  C.  H. 


Antimony  ;   Volumetric   Determination   of  ,  in 

Hydnichloric  Acid  Solution,  by  means  of  Per- 
mani/anale,  and  the  Application  of  this  Method 
in  all  Cases  occurring  in  Practice.  ().  Petriccioli 
and  M.  Keuter.  Zeits.  angew.  Chem.  1901, 14, 
[47],  1179—1183. 

From  0'.5  to  1  grm.  (or  in  special  cases  5  grms.) 
oi  the  finely  crushed  substance  is  treated  in  a 
beaker  with  50  c.c.  of  hot  water  and  5u  c.c.  of  pure, 
strong  II  CI,  the  water  being  added  first.  The 
mixture  is  heated  on  a  .sand-bath  to  70"  C.  until 
all  the  antimony  is  dissolved,  which  requires  i  — 1  hour. 
It  is  then  filterel  into  a  large  beaker  or  Erlenmeyer 
flask,  the  residue  being  washed  first  with  water  con- 
taining HCl  and  then  with  pure  water.  The  filtrate, 
after  the  addition  of  some  tartaric  acid,  is  diluted  to 
750  c.c,  heated  to  70"  C,  and  precipitated  with  hydrogen 
sulphide.  The  precipitate  is  filtered,  washed  with  H.jS 
water,  and  rinsed  back  into  the  original  precipitation 
vessel  with  the  aid  of  hot  water.  The  sulphide  is  warmed 
with  50  c.c.  of  strong  HCl  (avoiding  boiling)  until  no  more 
H.,S  is  evolved.  The  presence  of  H»S  is  at  once  detected, 
if  a  little  cold  water  be  added  to  the  solution,  by  the 
reappearance  of  a  precipitate  of  red  SboSj,  the  addition 
in  the  absence  of  HjS  causing  only  a  slight  milkiness,  due 
to  basic  chloride.  When  all  H„S  is  eEpelled,  the  liquid  is 
diluted  until  this  milkiness  is  observed,  the  turbidity  is 
remov'd  by  just  suflicient  dilute  HCl,  added  drop  by  drop, 
and  the  solution  is  titrated  with  permanganate,  in  accordance 
with  the  equation — 

5SbCl3  +   16HC1   +  2KMn04  = 

SShCls  +  2KC1  +  2MnCl2  +  8H;0 

If  5-27  grms.  of  pure  KMn04  be  dissolved  per  litre  of 
standard  solution,  1  c.c.  of  the  resulting  solution  will  be 
equivalent  to  I  per  cent,  of  Sb  reckoned  on  1  grm.  of  the 
original  substance.  The  end-point  of  the  reaction  is 
sharply  defined. 

Application  to  Ores. — 8^04  ores  (cervantite)  must  be 
attacked  by  fusion  with  NaoCOj  and  S,  dissolving  the 
melt  in  hot  water,  filtering  off  any  FeS  that  may  be 
present,  and  precipitating  the  SboSj  by  acidification, 
preferably  with  acetic  acid,  (because,  when  this  acid  is 
used,  there  is  less  risk  of  antimony  remainmg  in  solution, 
and  the  precipitate  is  much  finer).  The  supernatant  liquid 
is  decanted  through  a  filter,  and  the  residue  is  then  treated 
with  hot  water,  in  which  a  little  KCIO3  has  been  dissolved. 
Strong  hydrochloric  acid  is  now  added  with  brisk  shaking, 
until  nothing  is  left  of  the  precipitate  but  yellow  sulphur. 
Should  there  be  any  precipitate  on  the  filter,  the  fuunel 
with  the  filter  is  placed  in  the  neck  of  the  Erlenmeyer 
flask  and  the  filter  paper  is  pierced,  so  that  the  escaping 
chlorine  may  attack  the  mass  ;  after  a  quarter  of  an  hour, 
the  residue  is  washed  into  the  flask.  The  antimony  in  the 
solution  in  the  flask  is  precipitated  by  H.j;S,  and  the  rest 
of  the  process  is  as  previously  described. 

Application  to  Sublimation  Products. — 0'5  grm.  of  the 
product  is  treated  with  about  100  c.c.  of  dilute  (1:1)  HCl, 
allowed  to  remain  in  a  narm  place  for  half  an  hour, 
diluted  with  water  until  turbidity  is  produced,  cleared 
with  HCl,  and  titrated  direct  with  KMnOi ;  this  gives 
the   amount   of  Sb   present   as   SboOj.     0-5   grm.   of  the 
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product  is  then  fused  with  Na„CO;,  and  S  ;  and  troaied  as  in 
the  last  paragraph,  to  determine  the  total  Sb,  the  difierencc 
between  this  and  the  former  result  represents  the  Sb  present 
as  SboO^. 

•Application  to  Slags. — The  fusion  method  with  Na^CO, 
and  S  alone  is  applicable,  unless  experience  shows  that 
there   is   practically    no    Sb^Oj    present,    in    which    case 

y 5   frrms.    may  be   dissolved   in   100    c.e.    (1:1)   diluti- 

HCl,  allowed  to  i-tand  oil  the  sand-bath  for  halt  an  hour. 
<li!uted  with  cold  water  to  about  1  litre,  and  titrated  direct. 

— W.  G.  M. 

Manures,  Artificial;    Methods  of  Analysis  of  .     F. 

Kretschmcr.      Zeits.   angew.    Chem.   14,    [45],    1136 — 

1138. 
A  DEScniPTioN   of  the   methods  of   analysis  used  in  the 
Xatidwirthschaftlicheu  Versuchsstatiouen  in  their  ordinary 
routine  work. 

IfiTROGEN. — Nitric  Nitrogen:  Dissolve  10  grms.  oftlir 
nitre,  and  make  up  to  1  litre.  Dilute  50  c.e.  with  200  c.c. 
of  water,  place  in  a  distillation  fiask  with  20  c.e.  of  sodium 
hydroxide  solution  and  3  grms.  of  aluminium  foil.  After 
12  hours,  distil  into  2ti  e.c.  of  standard  sulphuric  acid,  and 
titrate  the  excess  of  acid  with  sodium  hydroxide  and 
methyl  orange.  Ammoniacal  Nitrogen  :  Use  0'5  grm.  of 
ammonium  sulphate,  1  grm.  of  a  mixed  manure;  place  in 
the  distilling  dask  with  200  c.e.  of  water,  and  3 — 4  grms.  of 
calcined  magnesia,  distil  into  2.5  e.c.  of  standard  acid,  and 
titrate  as  above.  Organic  Nitrogen  by  the  Kjeldahl- 
Wilfahrt  method.  Heat  1  grm.  with  sulphuric  acid  and 
mercury  in  the  usual  way,  precipitate  the  mercury  witli 
sodium  sulphide,  make  alkaline,  and  distil  off  and  titrate 
the  ammonia  as  above.  In  the  case  of  guanos,  &c., 
containing  traces  of  nitric  nitrogen  which  is  to  be  determine<l 
in  the  total  nitrogen,  plieuolsulphonic  acid  is  substituted  for 
sulphuric  acid  ia  the  process.  The  condenser  used  in  thi' 
distillation  is  a  plain  glass  tuhe  of  2  cm.  diameter,  witli 
a  bulb  at  the  end  connected  to  the  flask,  so  as  to  prevent 
spirted  liquid  from  being  carried  over,  and  bent  round  and 
drawn  out  at  the  end  dipping  into  the  standard  acid.  Even 
if  this  acid  boils,  towards  the  end  of  the  operation,  there 
need  be  no  loss. 

PaosniORic  Acid. — Soluble  Phosphoric  Acid:  Place 
20  grms.  of  the  sample  in  a  Stohmann's  litre  flask  willi 
800  e.c.  of  water,  and  shake  for  half  an  hour  ;  make  up 
to  the  mark  and  filter.  To  50  c.e.  of  the  filtrate  add  50  c.e. 
of  Milrcker's  solution  (10  per  cent,  solution  of  citric  acid 
containing  2  per  cent,  of  ammonia)  and  20  c.e.  of  magnesia 
mixture  (70  grms.  ammonium  chloride,  55  grms.  magnesium 
chloride,  250  e.c.  10  per  cent,  ammonia,  make  up  to 
1  litre).  Stir  the  solution  well,  allow  the  precipitate  to 
settle,  filter  in  a  platinum  Gooeh  crucible,  and  weigh  as 
pyrophosphate.  In  the  Bonn  station  the  same  crucible  is 
'  used  successively  for  five  filtratious  before  being  cleaned 
out  and  re-felted.  In  the  case  of  double  superphosphates, 
boil  50  c.e.  of  the  solution  (corresponding  to  0*5  grm.  ol' 
substance),  for  10  minutes  with  10  c.e.  of  nitric  acid,  to 
convert  any  pyrophosphate  into  ortho-salt,  then  determine' 
the  soluble  phosphoric  acid  hy  the  molybdate  method. 
Total  Phosphoric  Acid  is  determined  in  all  phosphatic 
manures  except  Thomas  meal  by  the  molybdate  method.  In 
the  case  of  Thomas  meal,  moisten  10  grms.  in  a  500  c.e. 
flask  with  water,  add  50  e.c.  of  strong  sulphuric  acid,  and 
boil  till  the  meal  is  decomposed  ;  fill  to  the  mark,  cool,  mix, 
and  filter.  Treat  .">0  e.c.  of  the  filtrate  by  the  citric  acid 
method,  as  for  soluble  phosphoric  acid.  Citrate-solulih 
Phosphoric  Acid  in  Thomas  meal:  Digest  5  grms.  with 
."iOO  e.c.  of  2  per  cent,  citric  acid  in  a  half-litre  flask  for 
half  an  hour  with  eou.stant  rotation,  and  filter.  To  50  c.e. 
of  the  filtrate  add  50  c.e.  of  Kellner-Bottcher  solution 
(1  kilo,  of  citric  acid,  dissolved  in  5  litres  of  20  per  cent, 
ammonia,  and  5  litres  of  magnesia  mixture  added),  shake 
or  stir  the  precipitate  for  half  an  hour,  and  filter  in  thi' 
Gooeh  crucible  at  once. 

PoTASsiiM. — In  a  litre  flask  place  10  grms.  of  the  sample 
in  fine  powder,  and  boil  with  -100  e.c.  of  water;  precipitate 
the  sulphates  with  barium  chloride,  then  remove  the  excess 
of  barium,  together  with  the  iron  and  alumina,  the  lime  svrd 
magnesia,  liy  ammonium  cirbonate  and  ammonia,  fill  to  the 


mark,  mix,  and  filter.  Plvaporate  100  c.e.  of  the  filtrate  in 
a  platiiuim  dish  on  the  wafer  bath,  ignite  gently,  dissolve 
the  residue  in  hot  water,  and  determine  in  usual  way. 

Calcium. — In  manures  containing  no  phosphoric  acid, 
the  calcium  is  precipitated  as  oxalate,  and  weighed  as  lime. 
In  the  presence  of  phosphoric  acid,  however,  the  calcium 
is  precipitated  with  sulphuric  acid  and  alcohol,  and  weighed 
as  sulphate. — J.  T.  D. 


ORGANIC  CHEMISTRY.— QUALITATIVE. 

Phenols;    Use  of  Formaldehyde  as  a    Reagent  for . 

Kndemaun.     Zeits.  anal.  Chem.  1901,  40,  [10],  067. 

A  SOLUTION  of  Formiiidehyde  (Formalin)  evaporated  nearly 
to  dryness  with  phenols,   and  treated  with   a  dehydrating 
'   agent,  as  concentrated  sulphuric  acid,  yields  coloured  pro- 
ducts, probably  analogous  iu  constitution  to  the  triphenyl- 
methane  dyestuffs,  the  colour  depending  on  the   nature  of 
the  phenol  used.     Thus  phenol  gives   fuchsin  red,   salicylic 
acid  red,  &c. ;  tannin  does  not  react.      The  reaction  also 
occurs  with   other  aldehydes ;  and   conversely  phenols   can 
be  used  as  reagents  for  formaldehyde. 
j       The  author  adds  that  while  unprepared,  white  silk  gives 
'   with  concentr.acted  sulphuric  acid,  first  a  yellow  then  an 
[   orange,  and  finally  a  violet   solution,   silk   that  has  been 
I   treated  with  formaldehyde  gives   at  first  a  distinct  brown, 
and  on  longer   standing    an    olive-green  colour,  the   fibre 
appearing  to  be  insoluble. — W.  C.  H. 

0!!s ;  Differentiation  of  Drying  and  Marine  Animal . 

G.  Ilalphen.     J.  Pharm.  Chim.  1901,  14,  [9],  391— 397. 

Till-:  insoluble  bromides  obtained  with  the  author's  reagent 
I  (this  .Tournal,  1901,  1241)  diflTer  in  their  behaviour 
I  towards  carbon  tetrachloride,  the  precipitates  from  the 
I  drying  oils  giving  a  gelatinous  deposit  on  cooling  a  hot 
;  solution,  whilst  tho.se  from  marine  animal  oils  form  an 
opalescent  solution  from  which  only  traces  of  crystjils 
separate. 

In  applying  the  test,  0-25  e.o.  of  the  pure  drying  or 
marine  animal  oils,  or  1  c.e.  of  mixtures  are  shaken  with 
2U  times  the  volume  of  the  author's  bromine  reagent,  and 
the  closed  tube  allowed  to  stand  for  at  least  30  minutes. 
The  precipitate  is  collected,  washed  with  2  to  3  e.c.  of 
ether,  pressed  between  filter  paper,  and  exposed  to  the 
air  for  an  hour  or  two.  From  5  to  G  c.o.  of  boiling 
carbon  tetrachloride  are  then  poured  over  the  filter,  and  tho 
filtrate  again  heated  and  poured  over  the  precipitate,  this 
treatment  being  repeated  once  more. 

The  filtrate  is  then  evaporated  to  dryness,  the  residue 
weighed,  and  the  amount  of  carbon  tetrachloride  necessary 
to  have  2' 5  c.e.  for  e.ach  O'l  grm.  of  substance  calcuhited. 
I'he  precipitate  is  then  heated  in  a  narrow  tube  with  this 
proportion  of  carbon  tetrachloride,  the  solution  allowed 
to  stand  for  3  or  4  hours  then  its  appearance  noted. 

The  author  shows  that  his  method  is  capable  of  iletecting 
10  per  cent,  of  linseed,  hempseed,  whale  or  fish  oils  in 
castor,  cotton  seed  or  olive  oils. — C.  A.  M. 

Reducing-Sugars ;     Nickel   Salts   as    Reagents  for   . 

J)uyk.     Ann.  Chmi.  anal.   appl.  6,   364.     Chem.   Centr. 
1901,2,  [22],  1217. 

TiiK  author  uses  a  mixture  of  25  c.e.  of  a  20  per  cent, 
solution  of  nickel  sulphate,  25  c.e.  of  caustic  soda  solution 
(s]).  gr.  1  -an)  and 50  c.e.  of  a  3  per  cent,  aqueous  solution  ot 
tartaric  acid.  The  greenish  solution  is  stated  to  he  quite 
stable,  even  in  the  warm.  When  boiled  with  reducing 
sugars,  the  reagent  becomes  brown  or  black,  the  re;iction 
being  very  delicate. — A.  S. 

ir/ncs  ;  Rapid  Method  for  Detecting  Vinolinc  and  Hor- 

deau.r  Red  tn .    A.  Casali.     Staz.  sperim.  agrar.  Ital. 

1900,  33,  183—189  ;  through  Zeits.  Untorsuch.  Nahr.-  u. 
lieuu'^sm.  1901,4,  [21],  936. 

Vinolinc. — The  detection  of  vinoline  is  carried  out  similarly 
lo  that  of  Magenta.  "  One  hundred  e.c,  of  wi)ie  are  made 
alkaline  with  ammonia  and  a  few  drops  of  caustic  soda,  ;ind 
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then  shaken  with  30  e.c.  of  chloroform.  The  latter  is 
allowed  to  evaporate  spontaneously  in  a  porcelain  dish,  and 
the  colour  base  is  left  behind.  The  dyestuff  shows  a  red 
oolour  in  chloroform  solution  after  acidification.  Vinoline 
is  detected  in  wine  yeast  and  argol  in  a  similar  manner, 
10  trrms.  of  the  substance  being  mixed  with  50  c.c.  of  water 
at  90°  C. 

Bordeaux  Red. — For  the  detection  of  Bordeaux  red,  50 — 
100  c.c.  of  wine  are  treated  with  10 — 20  c.c.  of  a  10  per 
cent,  solution  of  barium  chloride  and  then  with  sufliclent 
potassium  bisulphate  in  10  per  cent,  solution  to  precipitate 
:ill  the  barium.  After  filtration,  3 — 6  c.c.  of  hydrochloric 
;icid  are  added  to  the  solution,  and  it  is  made  up  to  its 
original  bulk  with  water.  The  solution  is  then  boiled  for 
five  or  ten  minutes  with  some  degreased  wool  fibres.  If  the 
•wine  be  coloured  with  liordeaux  red,  the  wool  alter  washing 
•will  be  dyed  a  bright  red,  and  the  colour  will  remain  after 
the  addition  of  ammonia. 

Free  vinoline  may  also  be  extracted  from  wines  which 
contain  9 — 10  per  cent,  of  alcohol  by  means  of  warm  amyl 
alcohol,  even  in  the  presence  of  acetic  or  hydrochloric  acid. 
Wool  dyed  in  arayl  alcoholic  solutions  is  turned  green  by 
ammonia,  and  is  changed  to  violet-red  on  the  addition  of 
hydrochloric  acid. — J.  F.  B. 

Benzoic  Acid  a»d  Alkali  Benzoates  in  Foodstuff's ;  Defer- 

tionof .    J.  De  Brevans.    J.  Pharm.  Chim.  14,  [10], 

438—440. 

The  author  has  utilised  a  reaction  described  by  Girard  for 
the  detection  of  benzoic  acid  and  alkali  benzoates  in  preserved 
fruits,  &c.,  based  on  the  formation  of  Aniline  Blue,  when 
benzoic  acid  acts  on  rosaniline  hydrochloride  dissolved  in 
aniline  oil. 

The  sample  is  exhausted  with  water,  the  solution  filtered, 
and  acidified  with  a  few  drops  of  sulphuric  acid  to  decom- 
pose benzoates,  and  set  free  the  benzoic  acid.  The  liquid  is 
agitated  three  separate  times  in  a  beaker,  each  time  with 
50  c.c.  of  a  mixture  of  equal  volumes  of  light  petroleum 
spirit  and  ether  ;  the  three  portions  are  bulked,  filtered,  and 
■evaporated.  The  residue  left  on  evaporation  may  contain 
saccharin,  salicylic  acid,  or  benzoic  acid.  If  it  contains 
saccharin,  the  persistent  sweet  taste  will  indicate  it.  To 
detect  the  presence  of  salicylic  acid,  the  characteristic  test 
of  perchloride  of  iron  is  used.  Benzoic  acid  may  be  suspected 
if  the  sample  presents  the  following  characteristics : — 
a  peculiar  aromatic  odour,  a  very  irritating  vapour  on 
warming  on  a  jilatinum  dish,  certain  special  crystallographie 
characters,  and  crystalline  benzoic  acid  left  by  evaporation. 
The  absence  of  eacuharin  and  salicylic  acid  being  deter- 
mined, a  dry  test  tube  containing  about  l  c.c.  of  a  solution 
of  aniline  containing  2  centigrms  of  rosaniline  hydrochloride 
per  100  c.c.  and  a  small  quantity  of  the  suspected  matter, 
is  warmed  on  a  sand  bath  for  about  twenty  minutes  at  a 
toiling  temperature  (about  184°).  The  liquid,  at  first  red, 
acquires  a  blue  tint  if  benzoic  acid  is  present.  Several 
drops  of  hydrochloric  acid  are  added  to  convert  the  excess 
of  aniline  into  hydrochloride  soluble  in  water,  and  the 
mixture  is  agitated  with  water  to  dissolve  this  salt ;  there 
remains  a  blue  insoluble  substance  which  adheres  to  the 
side  of  the  tube.  It  is  collected  on  a  filter,  is  washed  to 
remove  all  violet  matter  which  is  formed  at  the  same  time, 
and  then  dissolved  in  alcohol.  The  blue  coloration  is 
obtained  when  operating  with  a  mgrnj.  of  benzoic  acid. 
The  results  obtained  are  confirmed  by  the  known  reaction 
of  neutral  p"rchloride  of  iron  on  benzoic  acid  exactly 
saturated  with  potash. — C.  T.  T. 

Fluorine  in  Musis  and  Wines.     K.  Windisch. 


See  tinder  XVII.,  page 
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Peat;   Rapid  Technical  Analysis  of  Light  and  Dark . 

H.   Borntriigcr.      Zeits.    anal.   Chem.    1901,    40,    [10], 
639—641. 

The  author  determines  in  light  peat,  nitrogen,  water,  fibre, 
and  molasses  or  sugar -forming  bodies  ;  in  dark  peat,  water. 


fibre,  humie  acid,  and  nitrogen,  which  is  always  about  1"5 — 
2 '5  per  cent.,  and  1 — 1  '5  per  cent,  in  light  peat. 

First,  the  water  is  determined  by  drying  at  1 10°  C. ;  at 
most  this  amounts  to  20  per  cent,  in  air-dried  peat. 

Then  5  kilos,  of  light  peat  are  treated  with  2  kilos,  of 
water  for  5  hours  under  5  atmospheres  pressure,  and  the 
liquid  drawn  off  under  2  atmospheres  pressure,  and  evapo- 
rated. The  residue  is  pressed  in  a  screw  press,  and  the 
fibre  dried  at  110°  C.  and  weighed.  Light  peat  as  a  rule 
yields  22  per  cent,  of  molasses,  and  55  per  cent,  of  fibre,  the 
rest  being  water,  ash,  and  nitrogen. 

Of  dark  peat  5  kilos,  are  similarly  treated  with  3  kilos,  of 
water,  and  O'S  kilo,  of  potash,  and  the  fibre  determined  as 
above.  From  the  weight  of  this,  and  the  water,  the  humic 
acid  is  obtained  by  difference,  and  varies  from  25 — 60  per 
cent.,  and  the  fibre  from  30—60  per  cent. 

It  is  suggested  that  the  molasses  could  be  used  for  fodder, 
the  fibre  for  pasteboard,  and  the  humie  acid  as  a  dis- 
infectant. The  author  states  that  the  calorific  value  of  peat 
briquettes  depends  on  the  content  of  humic  acid,  since  this 
contains  3  J  times  as  much  carbon  as  cellulose,  and  easily 
lo.ses  its  chemically  combined  water  on  heating,  which  is 
not  the  case  with  fibre. — W.  C.  H. 

Fats;  Indicator  in  the    Titration  of  Dark-coloured  . 

.1.   Frcundlich.      Oesterr.    Chem.-Zeit.  4,    441.      Chem. 

Centr.  1901,  2,  [19].  1094. 
L\  the  titration  of  dark  coloured  fats,  the  end  reaction  is 
not  sharp,  and  frequently  cannot  be  distinguished,  when 
phenolphthalein  is  used  as  indicator.  De  Negri  and  Fabris 
have  recommended  the  use  of  Alkali  Blue  (M.  L.  &  B.),  but 
the  author  finds  that  the  preparation  sold  under  this  name 
is  not  suitable,  (jood  results  are  obtained,  however,  by  the 
use  of  Alkali  Blue  II  O  L  A  (M.  L  &  B  ).  10  c.c.  of  an 
approximately  2  per  cent,  solution  of  the  dyestuff  in  9C  per 
cent,  alcohol  are  used  for  each  titration. — A.  S. 

Sngar  ;  Density  of  Dissolved .     A.  Demichel. 

See  under  XVI.,  page  57. 

Starch  ;  Determination  of ,  in  (cereals.     L.  Lindet. 

J.  Ph-arm.  Chim.  1901,  ]4,  [9],  397—400. 
The  method  described  by  the  author  (this  Journal,  1896, 
923),  in  which  the  glutinous  envelope  is  dissolved  by  means 
of  pepsin  and  the  starch  expressed  through  a  sieve,  suffers 
from  the  drawbacks  that  the  filtration  is  very  tedious,  and 
that  the  starch  is  liable  to  contain  cellular  debris  and 
insoluble  salts. 

To  obviate  these  the  author  now  decants  the  liquid 
instead  of  filtering,  then  saccharifies  the  starch  and  calcu- 
lates the  dextrins  and  glucose  produced  into  the  correspond- 
ing amount  of  starch.  The  starch  water  which  passes 
through  the  sieve  is  transferred  to  a  conical  500  c.c.  flask, 
where  the  starch  is  allowed  to  settle,  and  washed  once  or 
twice  by  decantation.  From  12  to  24  hours  should  be 
allowed  between  each  decantation,  and  bacterial  action 
prevented  by  the  addition  of  a  small  quantity  of  formalde- 
hyde. When  the  cereal  contains  much  fat  it  is  also 
advisable  to  remove  this  previously  before  the  digestion 
with  pepsin. 

The  residual  starch  is  then  treated  with  100  c.c.  of  a 
0'25,  0-50,  or  1  per  cent,  solution  of  sulphuric  acid  for  an 
hour  at  110°  C,  after  which  the  liquid  is  neutralised,  and 
diluted  to  250  c.c,  and  the  glucose  and  dextrin  determined 
by  means  of  Fehling's  solution  and  polarisation,  and 
calculated  into  starch.— C.  A.  M. 

Degree  Balling ;  A  New,   Rapid,  and  Exact  Method  for 

the  Determination  of  the   .     J.   Kovar.     Zeits.  fiir 

Zuckeriud.  in  Bohmen,  1901,  26,  [2],  63-77. 

The  author  describes  his  new  pykuometric  method,  by 
which  the  degrees  Balling  may  be  read  direct  from  the 
scale-pan  of  the  balance.  The  necessary  instruments 
consist  of  a  specially  prepared  counterpoise,  termed  the 
"  correction-tare,"  a  special  set  of  weights  and  a  pykno- 
mcter  of  approximately  100  c.c.  capacity. 
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'  The  Correction-Tare  is,  in  the  first  place,  a  counterpoise 
for  the  empty  pyknometer,  but  since  a  pyknometer  con- 
taining exactly  100  c.c.  is  hardly  obtainable,  a  correction 
must  be  applied  for  the  divergence  of  its  capacity  from 
100  c.c,  this  divergence  must  not  exceed  03  c.c.  on  either  [ 
side.  I 

The  products  of  the  sugar  factory,  the  densities  of  which 
have  to  be  dwtermined,  are  divided  by  the  author  into  two 
classes  ;  to  the  first  belong  those  with  densities  between  the 
limits  1-040  and  1-080,  such  as  diffusion  juices,  saturation 
juices,  and  the  expressed  juice  of  the  beet ;  to  the  second 
belong  those  with  a  density  between  1-370  and  1-485. 
comprising  spun  syrups,  boiled  syrups,  and  molasses.  This 
classification  does  not  include  thick  juices  and  massccuites, 
but  if  the  quotient  of  these  has  to  be  determined,  they  may 
be  diluted  so  as  to  fall  into  the  first  group.  The  correction 
is  made  by  multiplying  the  divergence  of  the  capacity  of 
the  pyknometer  from  100  c.c.  (not  exceeding  0-3  c.c.)  by 
the  average  density  of  each  of  these  two  groups  respec- 
tively, and  adding  or  subtracting  the  weight  so  found  to 
or  from  the  counterpoise,  a  separate  correction-tare  being 
required  for  each  group. 

The  error  introduced  by  taking  the  mean  density  of  each 
group  as  the  basis  of  correction  is  at  most  only  0015°  and 
0-03' Balling  respectively. 

The  Weights. — If  ordinary  weights  are  used  in  conjunction 
with  She  correction-tare,  the  specific  gravity  can  be  read  off 
directly,  but  if  degrees  Balling  be  required,  a  special  series 
of  weights  must  be  constructed.  Unfortunately  the  Balling 
scale  does  not  increase  in  arithmetical  progression  with 
constant  differences,  and  the  error  involved  in  assuming 
that  it  does  so  increases  with  the  length  of  the  scale 
included.  To  reduce  the  error  in  each  of  the  above  groups 
to  permissible  limits,  the  author  constructs  two  series  of 
weights  for  each  group,  viz.,  for  group  I.  from  10°  to  15° 
Balling  in  one  series,  and  from  16  to  21°  in  the  other,  the 
fractional  parts  being  common  to  both,  whilst  for  group  II.  ! 
the  weights  are  divided  from  70°  to  79°  and  from  80°  to  90°. 
The  value  of  each  of  the  weights  in  grms.  is  indicated  in 
the  paper. 

Pyknometer. — For  liquids  of  the  first  group,  an  ordinary 
measuring  flask  marked  at  100  c.c.  is  sudicient,  for  those  of 
the  second  a  real  pyknometer  is  required.  This  may  be 
improvised  by  cutting  the  neck  of  a  measuring  flask  exactly 
at  the  100  c.c.  mark  and  grinding  the  edge  to  a  plane,  so 
that  the  contents  may  be  accurately  measured  by  sliding  a 
glass  plate  over  the  top. 

Wine ;  Sources  oj  Error  in  the  Determination  of  Volatile 

Acidsin .    Curtel.    Ann.  Chim.  anal.  appl.  6,  361 — 

364.     Chem.  Centr.  1901,  2,  [22],  1217. 

One  source  of  error  is  that  neutral  salts  of  volatile  acids 
give  up  a  part  of  this  acid  on  warming  in  presence  of  tartar. 
For  washing  and  as  source  of  steam,  freshly  boiled,  distilled 
water  should  be  used,  as  even  the  carbon  dioxide  dissolved 
in  water,  increases  the  yield  of  volatile  acids.  Also  any 
esters  of  acetic  acid  p  -e^ent  may  give  free  acetic  acid  by 
hydrolysis.  The  auth  t  determines  the  volatile  acids  by 
difference.  Steam  is  ii  i>sed  for  an  hour  through  25  c.c.  of 
the  wine  and  25  c.c.  of  wnter,  the  volume  being  maintained 
constant.  The  difference  between  the  residual  acid  and  the, 
total  acid  of  the  wine,  after  deducting  the  carbonic  acid 
gives  the  amount  of  volatile  acids. — A.  .s. 

Chloroform ;    Determination   of  .      W.   A.   Fucknell. 

Pharm.  J.  1901,  67,  [1638],  .551. 

10  c.c.  of  approximately  normal  alcoholic  potash,  the 
amount  of  chlorides,  if  any,  in  which  must  be  known,  are 
treated  in  a  bottle  with  a  measured  volume  of  the  chloroform 
mixture,  containing  from  0- 05  to  02  grm.  of  CHCI3.  The 
bottle  is  closed  with  a  sound  cork  and  a  cloth  tied  over  the 
latter.  The  liquids  are  mixed  by  rotation  and  the  bottle 
placed  in  boiling  water  for  3  hours,  care  being  tiiken  that 
the  contents  at  no  time  come  in  contact  with  the  cork. 
After  cooling,  the  mixture  is  exactly  neutralised  with  sul- 
jihuric  acid  and  phenolpluhalein,  and  the  amount  of 
potassium  chloride  determined  by  titration  with  N/10  silver 
nitrate  solution,  1  c.c.  of  which  correspouds  to  0- 00.3969  grm. 
of  chloroform. — A.  S. 


XXIV.-SCIENTfflC  &  TECHNICAL  NOTES. 

I'reparalion  of  Nitrogen  from  Ammonium  Nitrate.    J.Mai. 
Ber.  34,  [15],  3805— 380G. 

For  the  preparation  of  considerable  quantities  of  nitrous 
oxide,  the  author  tried  heating  a  solution  of  ammonium 
nitrate  in  a  solvent  of  high-boiling  point,  the  object  of  using 
the  solvent  being  to  render  the  decomposition  more  regular 
and  to  avoid  the  risk  of  explosion.  Using  pure  glycerin, 
sp.  gr.  1-26,  as  the  solvent,  however,  it  was  found  that  the 
gas  evolved  consisted  of  nitrogen,  with  a  small  proportion 
of  carbon  dioxide.  The  reaction  apparently  consists  in  the 
oxidation  of  glycerin  to  glyceric  acid,  thus — C3H3O3  + 
2NHjN03  =  C:,H„Oj  +  2N2  -I-  5H2O.  Subsequently  part 
of  the  glyceric  acid  is  decomposed,  with  liberation  of  CO;. 
The  yield  of  nitrogen  is  ]iractically  quantitative.  Wheu 
glycerine  and  ammonium  nitrate  alone  are  hep.ted  together, 
the  evolution  of  gas  is  apt  to  be  too  violent  at  first.  This 
can  be  prevented  by  the  use  of  a  few  drops  of  concentrated 
sulphuric  acid.  In  using  the  method  for  the  prep.aration  of 
nitrogen,  20  grms.  of  concentrated  glycerin  are  warmed 
with  three  dropsof  concentrated  sulphuric  acid,  and  10  grms. 
of  ammonium  nitr.ate  are  dissolved  in  the  mixture.  The 
mixture  is  then  heated.  At  100°  C.  the  gas  begins  to  be 
evolved,  and  at  165°  the  evolution  proceeds  quietly  and 
regularly.  A  temperature  above  170°  should  be  avoided. 
The  gas  is  washed  by  passing  it  first  through  an  alkaline 
solution  to  remove  CO;,  and  then  through  concentrated 
sulphuric  acid,  to  remove  a  small  amount  of  pyridine  bases 
which  distil  over.  — H.  B. 


Radio-active  Substances.     F.  Giesel. 
3772—3776. 


Ber.  34,  [15], 


The  author,  having  experimented  with  specimens  of  "  radio- 
lead  sulphate,"  received  from  Hofmann  and  Strauss,  is 
unable  to  agree  with  the  conclusions  of  these  observers 
(this  Journal,  1901,  1150) ;  he  considers  that  the  existence 
of  a  new  radio-active  element  in  "radio-lead"  has  not  been 
satisfactorily  established.  Part  cf  one  specimen,  which  had 
been  kept  for  about  9  months,  was  exposed  for  one  hour  to 
cathode  rays.  At  the  end  of  that  time  no  difference  in 
activity  was  observed  between  it  and  the  untreated  portion. 
Another  specimen,  only  three  months  old,  was  found  to  have 
just  the  same  activity.  These  experiments  show  that  radio- 
lead  sulphate  does  not  lose  its  power  of  emitting  Becquerel 
rays  in  9  months  at  any  rate,  and  that  the  radiation  is  not 
restored  or  intensified  by  the  cathode  discharge.  From  one 
specimen  of  the  radio-lead  sulphate,  the  carbonate,  chloride 
and  sulphide  were  prepared,  and  these  four  compounds,  each 
wrapped  in  thin  paper,  were  phaced  for  15  hours  upon  thin 
aluminium  foil  which  was  resting  upon  the  film  side  of  a 
gi'latin-bromide  plate.  All  the  preparations  had  approxi- 
mately the  same  photographic  effect,  but  the  sulphide,  which 
was  small  in  amount,  seemed  to  be  most  .active.  Hofmann 
and  Strauss,  on  the  other  hand,  found  that  only  the  sulphate 
affected  the  plate.  The  apparent  contradiction  is  dne  to  the 
fact  that  their  experimental  arrangements  did  not  exclude 
the  influence  of  phosphorescent  light.  When  the  prepara  ■ 
tions,  each  wrapped  in  black,  opaque  paper,  were  laid 
directly  upon  the  glass  side  (the  back)  of  a  sensitised  plate, 
no  effect  whatever  was  produced  in  1 5  hours  ;  but  when  they 
were  wrapped  in  transparent  paper,  a  distinct  blackening  of 
the  plate  was  caused  by  the  sulphate  only. 

The  author  concludes  that  radio-lead  sulphate  emits  a 
mixture  of  Becquerel  rays  and  light  rays,  the  latter 
(phosphorescence)  being  constantly  excited  by  the  former, 
t  >n  placing  the  substance  on  the  back  of  a  sensitised  plate, 
tin-  Becquerel  rays  are  almost  entirely  absorbed  by  the 
uhiss,  while  the  light  rays  penetrate  to  the  sensitive  film 
readily.  When  black  paper  or  aluminium  is  interposed 
bi-twcen  the  substance  and  the  plate,  the  light  nays,  and 
with  suitabK-  arjangements,  the  Becquerel  rays  also,  are 
entirely  stopped.  The  author  has  perceived  by  the  eye  the 
phosphorescence  of  the  radio-lead  sulphate. 

Hofmann  and  Strauss'  experiment  of  mi.\ing,  and  then 
separating,  radium  and  lead  can  be  so  performed  that  the 
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lead  compounds  separated  from  tic  mixture  are  active, 
although  radium  cannot  be  detected  iu  them  by  chemical 
means. — H.  H. 

Iron  Salts  ;  Influence  of  the  Separation  of  Sulphur  on  the 

Precipitation    of  .        A.    Coppadoro.       Gaz.  cbim. 

ital.  31,  [-2],  217—221.  Chem.  Centr.  1901,2,  [^I], 
1179. 
The  precipitate  of  sulphur  produced  by  passing  sulphuretted 
hydrogen  through  an  acid  solution  of  a  ferric  salt,  always 
contains,  even  after  the  most  careful  washing,  small  quantities 
of  iron  compounds,  the  amount  of  the  latter  being  dopeudent 
upon  the  weight  of  ferric  salt  taken  and  the  amount  of 
sulphur  separated.  The  precipitate  of  sulphur  produced 
in  a  solution  of  a  ferrous  salt  by  the  addition  of  thiosulphate 
and  acid  is  also  contaminated  with  iron. — A.  .S. 

Palladium  ;    Diffusion    of  Hydrogen  through   .      A. 

Winkelmann.      Ann.  d.'Phys'ik.  1901,  6,  [1],  104—115. 

The  author  finds  that  the  quantity  of  hydrogen  passing 
through  glowing  ])al!ailium  is  not  proportional  to  the 
pressure  of  the  gas,  but  at  low  pressures  is  greater  than 
would  correspond  to  such  a  relation.  The  results  obtained 
can  be  best  explained  by  the  hypothesis  that  dissociation  of 
the  hydrogen  takes  place,  and  that  the  amount  of  diffused 
gas  is  proportional  to  the  pressure  of  the  dissociated 
molecules. — A.  S. 

Arsenic  Fungi.     B.  Gosso.     Bot.  Centralbl.  1901,  87,  131. 
Pharm.  J.  1901,  67,  [1C38],  551. 

The  author  has  examined  Penicitlium  brevicaule,  which 
belongs  to  the  group  of  fungi,  which  have  the  property  of 
decomposing  compounds  of  arsenic,  with  the  production  of 
the  peculiar  garlic-like  odour.  He  finds  that  it  is  capable 
of  producing  alcoholic  fermentation  and  of  inverting  starch. 

— A.  S. 

Tartrates  in  Glycerin ;  Optical  Halations  of  certain  ——. 
J.H.Long.  J.  Amer.  Chem.  Soc.  1901,  23,  [H],  813 
—817. 

Aftek  referring  to  the  connection  between  the  molecular 
rotation  of  a  dissolved  .active  body  and  its  degree  of  ionlsa- 
tion,  the  author  gives  the  specific  rotations  of  the  following 
tartrates  in  aqueous  solution  and  in  glycerin,  in  which 
solvent  the  degree  of  ionisation  must  be  relatively  small. 


Salt. 


for  Water. 


for  Glycerin. 


KXaC.H.Os  4H2O 


KSbOCjHiOe  iH^O 


KBOC.H.O, 

(NH,),C.H,05 

(NH,)HC,H»0, 

(NH.)Sb0C4H.O6JHjO 

(NH.)SbOC,H.t)6  2SHsO 


2-2-l'c  =  5to30 


iwes'  c  ==  2 

141-27' P  =  5 
l«-40'c  =  G 
3S'10=  c  =  5 
W30'  e  =  5 
26-  O'c  =1-3 
150-   0°  c  =  5 

115-  7°  0  =  B 


SS-SS'e 

=  3 

28  33»c 

=  10 

27-87°c 

=  15 

27-40»c 

=  20 

26-96' c 

=  25 

139-25'  c 

=  2 

I4ri7'c 

=  3 

143-7.'>'c 

=  4 

30-  9=  c 

=  5 

43-50' c 

=  4 

25  •  7°c 

=  0-75 

146-10° c 

=  3 

146-23' c 

=  4 

109-.37'c 

=  4 

The  similar  value  found  for  potassium  antimonyl 
tartrate  in  water  and  glycerin  agrees  with  the  very  low 
ionisation  of  this  salt  determined  by  Hadrich  (Zeit.  phys. 
Chem.  12,  746),  while  its  molecular  rotaiion  in  water  is 
almost  identical  with  that  of  the  corresponding  ammonium 
salt,  suggesting  the  existence  of  an  active  acid  in  these 
salts  which  may  have  the  constitution  assigned  to  it  by 
Clarke  (Amer.  Chem.  J.  2,  319)— 

no.CH— OC— O. 

I  >  SbOH 

HG.CH— OC— 0/ 

The  heavy  ion  of  this  acid  has  about  seven  times  the 
effect  on  the  polarised  ray  that  is  exerted  by  the  lighter  ion 
of  ordinary  tartaric  acid. 


Potassium  boryl  tartrate  has  a  much  lower  rotation  in 
glycerol  than  in  water ;  this  is  ascribed  to  the  formation  of 
a  compound  of  glycerin  and  boric  acid  leaving  a  simple 
tartrate.— J.  N.  G. 

Carbohydrates ;   Thermal  Effects  in  the  Building-up  and 

lireahingdown   of .     j;.   ilohr.     Zeits.  8piritusind. 

1901,  24,  [48],  491— 492. 

The  formation  of  carbohydrates  from  carbon  dioxide,  as 
it  occurs  in  the  plant,  is  a  strongly  endothermic  process, 
effected  by  the  influence  of  sunlight  on  the  green  p.arts  of 
thu  living  plant.  The  oxidation  of  the  carbohydrates  to 
the  final-products — carbon  dioxide  and  water — is  strongly 
exothermic.  The  heat  of  comliustiou  of  st.arch  'is 
6S0  calories  per  gram-icolecule,  that  of  dextrin  is  677-2. 
On  the  other  hand,  the  heat  of  combustion  of  cane  sugar, 
anhydrous  maltose,  or  glucose,  is  about  the  same  as 
that  of  dextrin,  677-4 — 677-6  calories;  that  of  2  gram- 
molecules  of  alcohol  is  651  '4.  Thus,  there  is  an  evolution 
of  heat  from  starch  to  dextrin  of  7-8  calories,  from  dextrin 
to  glucose  little  if  any,  and  from  glucose  tj  alcohol  of 
26  calories,  which  closely  approaches  the  values  found  by 
the  direct  determination  of  the  heat  evolved  during 
fermentation. 

According  to  the  laws  of  thermodynamics,  only  those 
reactions  are  etfected  by  enzymes,  which  tend  to  take  place 
with  evolution  of  heat.  Where  the  heat  changes  are  only- 
very  slight,  alterations  of  conditions  of  temperature  or 
concentration  may  change  the  tendency  iu  the  reverse 
direction.  Hence  the  reversion  of  glucose  to  maltose  or 
dextrin  under  the  action  of  the  ordinarily  hydrolytic 
enzymes  is  quite  comprehensible  ;  but  it  is  very  improbable 
that  reversion  to  starch  will  be  effected  by  these  means, 
since  the  difference  of  heat  is  too  great. 

The  author  discusses  whether  it  is  more  profitable  to 
burn  starch  direct  as  a  fuel  or  to  convert  it  into  alcohol. 
In  converting  a  kilo,  of  starch  into  alcohol  (with  a  yield  of 
SO  percent,  of  the  theoretical),  there  is  a  loss  of  heating 
value  of  about  21  percent.;  but,  taking  the  market  prices 
of  100  kilos,  of  potato  starch  at  17-5  marks  and  100  kilos, 
of  alcohol  ;a  27  -  92  marks  (both  in  the  anhydrous  condition'), 
it  will  be  found  that  the  cost  of  1,000  calories  from  starch 
is4-14  pf.  as  against  3-94  pf.  from  alcohol.  Thus,  the 
process  of  fermentation  for  the  utililisation  of  starch  as  a 
fuel  is  econorQic;illy  justified. — J.  F.  B. 


Pkactical  Chemistkt  :  An  Experimental  Introduction  to 
Laboratory  Practice  and  Qualitative  Analysis  from  a 
Physico-chemical  Standpoint.  By  R.  Abegg  and  W. 
Hekz,  Professor  and  Demonstrator  of  Analytical 
Chemistry  at  Breslau  Universit}-.  Translated  by  H.  T. 
("alvekt,  B.Sc.  (Vict.).  Macmillan  and  Co.,  Ltd., 
London.  1901.  Price  6s.  The  ilaemillan  Company, 
Xew  York. 

This  little  work,  which  is  dedicated  to  Prof.  Ladenburg, 
takes  the  form  of  a  small  8vo  volume,  with  authors'  and 
translator's  prefaces,  table  of  contents,  and  118  pages  of 
subjcct-mitter.  There  is  a  pocket  formed  in  the  outer 
cover  containing  a  blank  table  divided  into  squares,  the 
whole  being  for  the  purpose  of  exercises  in  indicating  the 
compounds  formed  by  the  various  ions,  the  latter  beinir 
arranged  vertically  and  longitudinally  in  the  table.  The 
work  is  arranged  on  the  following  lines;— L  Prep.arations. 
IL  An.alysis.  Theoretical  Foundations.  Reactions  of 
Cations.  Reactions  of  Anions.  IIL  Systematic  Analysis 
for  the  Detection  and  Qualitative  Separation  of  the 
Elements. 

Aids  to  Practical  Geology.  By  Gbenville  A.  J. 
Cole,  F.G.S.,  Professor  of  Geology  in  the  Royal  College 
of  .Science,  Ireland.  Chas.  Griliin  .and  Co.,  Exeter 
Street,  Strand,  London.     1891.      Price  10s.  6(/. 

8vo  volume,  containing  dedication,  preface,  table  of  con- 
tents, list  of  illustrations,  136  in  number,  and  390  pages  of 
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subject-matter.  The  work  concludes  with  au  alphabetical 
index.  The  arrangement  of  the  text  is  on  the  followinj; 
lines: I.  Sampling  of  the  Earth's  Crust.  II.  The  Exami- 
nation of  Minerals.  III.  Examination  of  Rocks.  l\^ 
Examination  of  E^ossils. 

Ctanide  Practice.  By  .\lfkkd  James,  Mining  and 
Mechanical  Knijineer,  &c.,  &c.  E.  and  F.  N.  Spou,  Ltd.. 
125,  Strand,  London,  W.C.  1901.  Price  15s.  nett 
Also  Engineering  and  Mining  Journal,  Incorporated,  253, 
Broadway,  New  York. 
Large  8vo  volume,  containing  frontispiece,  preface,  table  of 
contents,  list  of  illustrations,  introduction,  subject-matter 
filling  171  pages,  and  the  alphabetical  index.  The  text  is 
illustrated  with  25  engravings  and  line  plans  and  sketches. 
The  subject  is  treated  as  follows  : — Ixtkoductiox,  with 
history  of  the  process  ;  its  early  struggles  in  Africa  and 
elsewhere,  &c.  I.  Investigation  of  Samples.  II.  Plant. 
III.  Extraction.  IV.  Treatment  of  Slimes.  V.  Filter- 
press  Treatment  of  Slimes.  VI.  Treatment  of  Sulpho- 
Telluride  Ore.  VII.  Dry  Crushing.  VIII.  Costs.  IX. 
Extractor-Box  Work  and  Sump-.Solutions.  X.  Losses  in 
Cleaning-up.  XI.  Bromocyanides.  XII.  Chemical.  XIII. 
Recent  Cyanide  I'ractice.  Tables,  with  Diameters,  Areas. 
and  Contents  of  Vats.  1,000-graiQ  Assay  Table.  As 
stated  in  the  preface,  "  It  is  hoped  that  the  process  section 
will  give  suHicient  information  to  enable  the  mining  engineer 
to  accurately  test  his  products,  design  and  erect  efEcient 
and  economical  pLants,  and  work  them  successfulh'."  The 
latter  part  of  the  book  deals  with  the  treatment  of  dry, 
crushed,  and  roasted  ores,  and  with  that  of  slimes  by  filter- 
press  and  other  methods. 

The  Espeki.mental  Stddt  op  Gases  :  An  Account  of 
the  Experimental  Methods  involved  in  the  Determination 
of  the  Properties  of  Gases,  and  of  the  more  Important 
Kesearches  connected  with  the  subject.  By  Morris  W. 
Tra^-ers,  D.Sc,  Assistant  Professor  of  Chemistry  and 
Fellow  of  University  College,  London  ;  with  an  Intro- 
ductory Preface  by  "Prof.  \Vm.  Bam,say,  LL.D.,  F.Iv.S., 
&c.     Macmillan  and  Co.,  Ltd.,  London.    1901.    Price  10». 

Large  8vo  volume,  containing  introductory  preface  by 
Prof.  W.  Ramsay,  author's  preface,  table  of  contents,  320 
pages  of  subject-matter,  illustrated  with  130  engravings, 
and  the  alphabetical  index.  The  general  scheme  of  the 
work  is  foreshadowed  in  the  following  chapter  headings: — 
I.  The  Fundamental  Gas  Laws.  II.  Mercury  Pumps. 
III.  Gas  Manipulation.  IV.  Collecting  and  Storing  Gases. 
V.  Preparation  of  Pure  Gases.  VI.  Reading  Instruments. 
VII.  Measurement  of  Volume.  VIII.  Calibration.  IX. 
Gas  Analysis.  X.  Tiomposition  of  Atmospheric  Air. 
XI.  Gases  of  the  Helium  Group.  XII.  Determination  of 
Density.  XIII.  and  XIV.  Relationship  of  Temperature, 
Pressure,  and  Volume  over  Limited  and  Wide  Ranges  of 
Pressure.  XV.  Liquefaction  of  Gases.  XVI.  Manipula- 
tion of  Liquefied  Gases.  XVII.  Vapour  Pressure  and 
Critical  Constants.  XVIII.  Solubility  of  Gases  in  Liquids. 
XIX.  Specific  Heats.  XX.  Effusion,  Transpiration,  and 
Diffusion.  XXI.  Refraetivity.  XXII.  Spectrum  Analysis. 
Appendix.  Methods  of  Maintaining  a  Constant  Tempera- 
ture. 

On  the  Compositiox  or  Dutch  Butter.  By  Dr.  J.  J. 
L.  VAX  Rtn,  Director  to  the  Royal  Agricultural  Experi- 
ment Station  at  Maastricht.  Bailliere,  Tindall,  and  Cox, 
8,  Henrietta  Street,  Strand,  London.     1902. 

A  SHORT  treatise  of  48  p.ages,  followed  by  a  report  on  the 
new  Belgian  Butter  Law,  occupying  seven  pages.  In  the 
first  part,  tables  are  given  stating  analj'tical  results  and 
values,  and  also  the  character  of  the  soil  of  districts  where 
the  cows  were  fed. 

L'Industrie  des  Matieres  Coi.OR.i>TES.  Par  Justin 
DupONT.  Professeur  a  I'lustitut  Commercial,  Charge  de 
Conferences  Technolog.  ii  I'Ecole  de  Phys.  et  de  Chim. 
Industr.  Libraire  J.  B.  Bailliere  et  ills,  19,  rue  Haute- 
feuille,  pres  le  boulevard  Saiut-Germaiu.    1902.    Price  5  fr. 

.S.\iALL  8vo  volume,  containing  preface  (by  Ch.  Lauth) 
352  pages  of  subject-matter,  illustrated  with  31  woodcuts 


the  table  of  contents,  and  an  alphabetical  index.  The 
subjects  treated  of  comprise  :— Part  I.  i.  The  Natural 
Dyestuffs.  ii.  Dyewood  Extracts,  iii.  Vegetable  Dyestuffs 
not  Derived  from  Woods.  Part  II.  Artificial  Dyestuffs. 
i.  Raw  Materials.  Coal-Tar;  Intermediate  Products.  Dye- 
stuff  Derivatives.  Part  III.  Application  of  the  Dyestuffs. 
i.  Textile  Fibres,  ii.  Direct  Dyeing,  iii.  Mordant  Appli- 
cation,    iv.  Formation  of  Colour  on  the  Fibre. 


Cralie  iirport. 

L— GENERAL. 

Foreign  TiiAOE  of  the  United  Kingdom  for  the 
Twelve  Months  ended  31st  December. 

Bd,  of  Trade  J.,  Jan.  9,  1902. 

/.  Imports  from  Foreign  Countries  and  British 
Possessions. 


Twelve  Months  ended 
31st  December 


I.  Animals,  living  (for  food) 

II.  (A.)  Articles   of   food   and  drink, 
duty  free. 
(B.)  Articles    of    food    and  drink, 
dutiable. 

Tobacco,  dutiable 

III.  Metals 

IV'.  Chemicals,  dyestuffs,  and  tanning 
substances. 

V.  Oils 

\l.  Raw  materials  for  textile  manufac- 
tures. 
VII.  Raw  materials  for  sundry  indus- 
tries and  manufactures. 

VIII.  Manufactured  articles 

IX.  (A.)  ^liscellaneous  articles 

(B.)  Parcel  post 

■Total  value \  523,075,163     522/233,956 

XoTE.— Sugar  and  other  cognate  articles  became  liable  to  duties 
<>n  the  Itith  April,  iUOl,  aud  are  included  in  Section  II.  (B.)  of  the 
aliove  table. 

//.  £xports  of  British  and  Irish  Produce  and 
Manufacture. 


1900. 

1901. 

£ 
9.622.319 
160,090,088 

£ 

9,400,OS:J 

162,9*9.606 

49,230,529 

47.695,50li 

■t,799,417 

33,195,391 

5,560,793 

4.81!),17S 
30,787,462 
6,129,559 

11.033,320 
77,347,363 

n.oso.c-os 

79,401,772 

65,079,691 

57.954,910 

93.225,005 

16,771,621 

l.llii.626 

93.609,751 
17,298,198 
1,262,162 

S 

£ 

I.  Animals,  livinsr 

901.843 

742,499 

\  I .  Articles  of  food  and  drink 

13,621.755 

14.S8t.915 

11.  R:iw  materials 

4,179,009 

33.37!. 6  4* 

I'l .  Articles  manufactured  and  p.artly 

manufactured,  viz.  :— 

(A.)  Yarns  and  textile  fabrics 

102.212.400 

103.471.561 

(B.)  Metals,  and  articles  manufac- 

45.346.909 

39.413,762 

tured     tlierofrom    (escent    ma- 

chinery and  ships). 

(C.)  Macliinery  ,ind  millwork 

19,619.784 

17,855,335 

(D.)  .Ships,  new  (not  registered  as 

8,587,710 

9,150,376 

British). 

(E.)  Apparel  and  articles  ot  per- 

10,304,200 

10,940,06C 

sonal  use. 

(F.)  Che-iiicals,  and  chemical  and 

9,262,510 

8,942,109 

medicinal  preparations. 

(G.)  All     other     articles,     either 

36,144,067 

38,0C8.75S> 

manufactm-ed   or  partly  manu- 

2,951,800 

8,642,369 

factured. 

(H.)  Parcel  post 

Total  value 

201,191,096 

280,498,889 

Patent  Kdles,  1901. 
Official  J.,  Dec.  24,  1901. 

By  virtue  of  the  provisions  of  the  Patents,  Designs,  and 
Trade  Marks  Acts,  18S3  to  1888,  the  Hoard  of  Trade  do 
hereby  make  the  following  rules  :  — 

(1)  These  rules  may  be  cited  as  the  Patent  Rules,  1901, 
and  shall  come  into  operation  upon  the  1st  January,  1902. 


Jan.  Ij,  19CI'.] 
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(2)  Fi)r  rules  24  to  29,  both  inclusive,  of  tlie  Patent 
Kules,  1890  ( Internutional  ami  Colonial  arrangements), 
shall  be  substituted  the  following  rules  : — 

Internalional  and  Colonial  Arrauijemciits. 

(24)  The  term  "  foreign  api)lication  "shall  mean  an  appli- 
cation hy  any  person  for  protection  of  his  invention  in  ii 
Foreign  State  or  British  Possession  to  which,  by  any  Order 
of  His  Majestj'  in  Council  for  the  time  being  in  force,  the 
provisions  of  section  103  of  the  Patents,  Designs,  and  Trade 
Marks  Acts,  188;f,  have  been  made  applicable. 

(25)  An  application  in  the  United  Kingdom  for  a  patent 
for  any  invention  in  respect  of  which  a  foreign  application 
has  been  made  shall  contain  a  declaration  that  such  foreign 
application  has  been  made,  and  shall  specify  all  the  Foreign 
States  or  British  Possessions  in  which  foreign  applications 
have  been  made,  and  the  oliicial  date  or  dates  thereof 
respectively.  The  application  must  be  made  within  12 
mouths  from  the  date  of  the  first  foreign  application,  and 
must  be  accompanied  by  a  complete  specification,  and 
signed  by  the  person  or  persons  by  whom  such  first  foreign 
applicatiim  was  made.  If  such  person,  or  any  of  such 
persoas,  be  dead,  the  application  must  be  signed  by  tho 
legal  personal  representative  of  such  dead  person,  as  well 
as  by  the  other  applicants,  if  any. 

(26)  The  application  in  the  United  Kingdom  shall  be 
made  in  the  Form  A  in  the  Second  Schedule  to  these  rules, 
and,  in  addition  to  the  specitication  left  with  such  appli- 
cation, must  be  accom[)anied  by  : — 

(1)  A  copy  or  copies  of  the  specitication,  and  drawings 
or  documents  corresponding  thereto,  filed  or  deposited  by 
the  applicant  in  the  Patent  Olfice  of  the  Foreign  State  or 
British  Possession  in  respect  of  the  first  foreign  applica- 
tion, duly  I'ertilied  by  the  official  chief  nr  head  of  the 
Patent  Office  of  such  Foreign  Slate  or  British  Possession  as 
aforesaid,  or  otherwise  verilied  to  the  satisfaction  of  the 
Comptroller. 

(2)  A  statutory  declaration  as  to  the  identity  of  the 
invention  in  respect  of  which  the  application  is  made  with 
the  invention  in  respect  of  which  the  said  first  foreign 
application  was  made,  and  if  the  specification  or  document 
corresponding  thereto  be  in  a  foreign  language,  a  transla- 
tion thereof  shall  be  annexed  thereto  and  verified  by  such 
statutory  declaration. 

(27)  On  receipt  of  such  application,  together  with  the 
prescribed  specifjcation  and  the  other  document  or  docu- 
ments accompanying  the  same,  required  by  the  last  pre- 
ceding rule,  and  with  such  other  proof  (if  any )  as  the 
Comptroller  may  require  of  or  relating  to  such  foreign 
application  or  of  the  oliicial  date  thereof,  the  Comptroller 
shall  make  an  eutry  of  the  applications  in  both  countries 
:iud  of  the  otficial  dates  of  such  applications  respectively. 

(27a)  If  the  complete  specification  left  with  the  appli- 
cation be  not  accepted  within  12  months  from  the  date  of 
the  first  foreign  application,  it  shall,  with  the  drawings,  if 
any,  be  open  to  public  inspection  at  the  expiration  of  that 
period. 

(28)  Save  as  aforesaid  all  proceedings  in  connection  with 
such  application  shall  be  taken  within  the  times  and  in 
the  maimer  described  by  the  Acts  or  rules  for  ordinary 
applications. 

(29)  The  patent  shall  be  entered  in  the  Register  of 
Patents  as  dated  of  the  date  on  which  the  first  foreign 
apphcation  was  made,  and  the  payment  of  renewal  fees,  and 
the  expiration  of  the  patent,  shall  be  reckoned  as  from  the 
date  of  the  first  foreign  a|iplieation. 

Dated  the  18th  day  of  Uecember,  1901, 

G.   W.  B.iLFOUK, 

President,  Board  of  Trade. 

Trusts  in  Wurtemeeeg  (Germany). 
Foreign  Office  Annual  Series,  No.  2732. 

The  formation  of  trusts  in  various  branches  of  trade,  and 
their  arbitrary  determinations  of  prices,  seem  to  have 
effectually  banished  in  W'urtemberg  the  sympathies  which 
were  formerlj'  expressed  for  them.  The  formation  of 
trusts   in  some  branches   renders   the   formation  of  trusts 


in  other  branches  necessary  ;  thus,  the  spirits  of  wine  and 
the  paper  trusts,  formed  in  19U0,  were  followed  by  trusts 
in  the  varnish  and  the  writing-paper  industries.  The 
prices  of  raw  materials,  apart  from  the  cost  of  carriage  and 
protective  duties,  used  to  be  regulated  by  supply  and 
demand ;  now  they  are  determined  by  the  conflicting 
interests  of  industrial  groups,  and  complicated  by  the 
participation  of  banks,  and  the  demand  for  increased 
protection  by  the  agrarian  party. 

SrnsiDiEs  IX  Hlngakt  to  Native  Industries  : 
Law  XLIX.  of  1899. 

U.S.  Cotis.  Reps.,  Dec.  12,  1901. 
The  Government  maj*  grant  subsidies  to — 

(1)  Factories,  constructed  and  fitted  according  to  the 
latest  methods  of  technical  science,  manufacturing  industrial 
articles  not  hitherto  produced  in  the  countries  of  the 
Hungarian  Crown. 

(2)  To  the  following  factories,  already  in  existence,  or  to 
be  erected,  fitted  with  modern  technical  appliances,  viz. : — 

(a)  Factories  for  porcelain,  pottery,  fire  bricks,  glass 
plates,  looking-glass,  and  bottle  glass. 

(/')  Factories  producing  metal  pipes  (cast-iron  pipes 
excepted),  metal  wires,  wire  tacks,  zinc-ware,  and  machines 
to  work  raw  materials. 

(e)  Factories  for  scientific  apparatus. 

(d)  Paper  mills,  paper  pulp,  cellulose,  and  paper-hanging 
factories. 

(c)  Factories  for  making  chemical  products  (breweries, 
beet-sugar  factories,  and  industrial  distilleries  excepted)  ; 
factories  for  caontchoue-ware  and  candles. 

(/■)  Plants  for  dyeing  silk,  wool-washing  factories, 
yarn  and  tissue  finishing  factories  (colour  printing  excepted). 

Qj)  Mining  undertakings  for  the  production  of  metals  by 
washing,  amalgamation,  and  with  electrical  power ;  as  also 
coke  works  using  native  coals. 

(/i)  Chemical  manures,  malt,  dextiin,  glucose,  vegetable 
oil,  chicory,  coffee  substitute,  and  preserve  works. 

(0  Distilleries  producing  cognac  from  wine  and  wine 
lees,  and  submitting  themselves  to  Government  control  . 

(,j)  Mineral-oil  factories,  mines,  and  mineral  oil  and 
potassium  salts  works. 

(A)  Electrical  plants  furnishing  power  for  industrial 
purposes. 

II.— FUEL,  Etc. 

Efficiency  of  Wilson  Gas  Producers. 
./.  o/Gks  Lighting,  Dec.  14,  1901. 

Mr.  J.  K.  Stead,  F.C.S.,  of  Middlesbrough,  has  reporte<l 
on  the  working  of  a  Wilson's  power-gas  geneiating  plant. 
This  report  deals  with  an  examination  of  the  gas  taken 
from  a  main  flue  into  which  eight  coal-fired  Wilson  pro- 
ducers were  working.  The  fuel  was  Durham  rough  slack. 
In  a  perfect  heat  engine,  2,563  thermal  units  would  pro-' 
duoe  one  indicated  horse-power  for  one  hour  ;  but  a  good 
gas  engine  has  a  thermal  efliciency  of  only  27  per  cent. 
Consequently,  it  requires  about  9,500  British  thermal  units 
for  every  indicated  horse-power.  According  to  Mr.  Stead's 
report,  it  is  possible  in  ordinary  working,  with  a  set  of  Wilson 
producers,  to  make  a  gas  which  yields,  after  cooling,  75  per 
cent,  of  the  original  calorific  value  of  the  coal.  A  gas 
engine  of  27  per  cent,  thermal  efticieney  will  thus  turn  20 
per  cent,  of  the  heat  of  the  fuel  into  indicated  horse-power; 
and,  with  an  engine  having  a  mechauieal  efficiency  of  83  per 
ce<!t.,  this  means  the  conversion  of  16  6  percent,  of  the  origi- 
nal power  of  the  coal  into  braise  horse-power.  On  the  other 
hand,  if  the  best  class  of  modern  steam  engines  use  12  lb. 
of  steam  per  indicated  horse-power,  and  are  hollered  to  get 
10  lb.  of  steam  per  lb.  of  high-class  coal,  with  90  per  cent, 
mechanical  efficiency  of  their  own,  this  means  that  they  also 
can  show  a  brake  horse-power  for  about  16  per  cent,  of  the 
coal  heat.  It  is  evident,  however,  that  these  are  only  the 
bi-ginnings  of  the  data  required  for  a  complete  comparison 
of  the  two  kinds  of  motive  power.     Wilson  gas  is  stated  by- 
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Mr.  Stead  to  .average  140  thermal  uuits  per  cubic  foot,  aud 
about  1  lb.  of  ordinary  Durham  slack  will  yield  one  horse- 
power, indicated.     AVhere  the  coal  is  rich  enough  in  nitrogen 

say,  1'4  per  cent. — and  not  less  than   .50  tons  per  day  of 

24  hours  is  gasified,  it  is  considered  that  it  will  pay  to  erect 
sulphate  recovery  planr.  The  combined  plant,  with  three 
producers,  then  costs  about  12,000/.  This  is  for  a 
production  of  4,500  indicated  horse-power. 

ALCOHOL-CONSnSIINO.    ArPAKATCS. 

U.S.  Cons.  Reps.,  Dec.  1901. 

The  enormous  production  of  alcohol  in  France  has  led  to 
the  offer  of  a  series  of  prizes  for  apparatus  that  will  lead  to 
its  greater  consumption.  An  exhibition  of  inventions  for 
the  use  of  alcohol  for  illumiuatino,  heating,  or  for  power 
was  held  in  Paris,  from  Nov.  16  to  24  last. 

The  exhibitions  and  experiments  were  divided  into  three 
classes  : — 

First.  Motors  and  insulated  carburettors. 

Second.  Incandescent  lighting,  divided  into  two  classes  : 
(1)  Apparatus  using  pure  medicated  alcohol ;  (2)  apparatus 
using  carburetted  alcohol. 

Third.  Heating. 

The  output  of  alcohol  augments,  and  it  is  contended  that 
the  increased  volume  is  the  work  of  fraudulent  "  bouitleurs 
de  cru,"  who  declare  but  a  small  part  of  what  they  produce, 
(see  this  Journal  1900,  1057).  They  have  a  license  from  the 
Government  to  produce  alcohol,  but  their  production 
invariably  exceeds  the  quantity  reported,  and  upon  which 
they  pay  the  tax.  The  market  is  thus  flooded  with  alcohol, 
for  which  a  means  of  consumption  is  wanted. 

A  report,  presented  to  the  French  Parliament  two  years 
ago,  gave  the  quantity  of  alcohol  produced  in  France  and 
Germany,  in  1897.  The  production  in  France  was  reported 
to  be  53,415,174  galls,  of  legal  alcohol.  The  illegal  product 
mentioned  .above  could  not  even  be  approximated.  For  1899, 
the  production  for  .all  France  was  59,210,580  galls.  The 
e.xcess  of  slock  consisted  largely  of  the  unreported  pro- 
duction of  the  bouilten7-s  de  cru.  Of  250  distilleries,  50 
produced  nearly  the  entire  quantity  reported,  as  given  above. 
The  material  from  which  this  alcohol  was  produced  is  set 
forth  thus : — 

Galls. 

Farinaceous  substances 1 1,003,473 

Molasses:  — 

Domestic lfi,507,584 

Imported 4,332,388 

Beets 1 4,373.140 

Mare  (grape  residue  after  wine-making)  2.030,GS3 

Wine 457,134, 

Cider 598,897 

Total 51,323,325 
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"  The  striking  feature  in  these  figures,"  says  the  report, 
"  is  that  alcohol  is  an  industrial  product  furnished  by  our 
agriculture  and  by  importation." 

The  production  of  alcohol  in  Germany,  in  1897,  was 
95,532,300  galls.,  two-thirds  of  which  was  derived  from 
potatoes  of  domestic  origin.  It  was  produced  in  country 
distilleries,  which  number  about  12,500,  of  which  5,226 
produce  only  from  264  to  2,642  galls. 

The  report  submitted  to  the  French  Parliament  says  that 
France's  best  customer  for  sugar,  the  United  States,  will 
soon  become  an  exporter,  on  account  or  its  relation  to  Cuba, 
and  it  therefore  urges  the  enactment  of  a  law  that  will 
Jincourage  the  manufacture  of  alcohol,  as  a  consumer  of  the 
supposed  future  surplus  in  the  beet  crop.  The  present 
annual  sugar  product  of  France  is  850,000  tons,  of  which 
the  United  States  buys  more  than  any  other  country. 
Should  American  purchases  fall  off,  the  beets  now  worked 
up  into  sugar  would  go  to  increase  the  output  of  alcohol, 
for  which  there  is  as  yet  no  means  of  consumption.  It 
is  observed  that  alcohol  enters  but  very  little  into  use  for 
lighting,  whilst,  in  Germany,  it  is  the  great  illuminant  for 
parks  and  public  places. 


Indigo  ;  Artificial  v.  Natural 


-,  IN  Germ  ANT. 


Frankfurter  Zeil.,  Jan.  3,  1902. 

The  clothing  dejiartment  of  the  Prussian  Ministry  of 
War  has  recently  come  to  a  decision  which  is  of  importance 
to  the  German  chemical  industry.  The  samples  hitherto 
sent  out  to  the  manufacturers  of  the  blue  cloth  used  iu  the 
army  were  dyed  with  unpurified  Indigo,  derived  from  the 
plant.  It  has  been  established  that  the  German  artificial 
indigo  gives  a  purer  and  brighter  shade,  which  is  of  equal 
fastness.  The  military  authorities  have  therefore  decided,  in 
the  future,  to  send  out  samples  dyed  exclusively  with  artificial 
Indigo.  Cloth  manufacturers  are  to  he  allowed  to  work 
according  to  the  old  pattern  for  next  year's  delivery,  in 
order  to  give  them  an  opportunity  to  clear  out  any  stock 
they  may  have  of  tlie  impure  product  of  the  Indigo  plant. 
The  consumption  of  Cierman  Indigo  will  thereby  be 
materially  increased.  The  value  of  the  export  of  the 
artificial  dyestuff  went  up  by  1,500,000  marks  (75,OOOZ.) 
in  19C0,  whilst  the  import  of  natural  Indigo  fell  off  in  value, 
during  the  same  period,  by  no  less  than  4,300,000  marks 
(265,000/.).     (See  also  this  Journal,  1901,  232—234.) 

—  H.  L. 

VII.— ACIDS,  ALKALIS,  AND  SALTS. 

Drums  and  Tanks  for  Sulphuric  Acid  in  Spain. 

Bd.  nf  Trade  J.,  Dec.  26,  1901. 

A  British  firm  in  Iluelva  desires  to  be  placed  iu 
communication  with  British  manufacturers  of  drums  aud 
tanks  for  the  transport,  en  a  large  scale,  of  low  grade 
(58 — 60°  B.)  sulphuric  acid.  These  receptacles  must  be 
specially  prepared,  and  guaranteed  to  resist  the  corrosive 
action  of  this  strength  of  acid.  Replies  should  be  ad- 
dressed to  the  British  Vice-Consul  at  Huelva,  from  whom 
further  information  may  be  obtained. 

Corundum  in  Canada. 

Bd.  of  Trade  J.,  Dec.  26,  1901. 

A  company  is  being  formed,  in  Toronto,  for  the  purpose 
of  manufacturing  abrasive  wheels  and  machinery  from  the 
Craig  Mine  corundum,  which  has  proved  to  be  a  perfect 
abrasive  material.  A  charter  will  shortly  be  applied  for, 
and  the  industry  will,  it  is  expected,  be  situated  in  Toronto. 

Sodium  Ctanide:  United  States  Custom.s  Decision. 

Chem.  Trade  J.,  Dec.  28,  1901. 

Merchandise  was  imported  at  New  York,  classified  as  a 
chemical  .salt,  dutiable  at  25  per  cent,  ad  vol..  under 
par.  3,  Act  of  1897.  The  importers  claimed  the  article 
to  be  dutiable  as  cyanide  of  potassium,  under  par.  66, 
at  12-5  per  cent.  Chemical  analysis  showed  that  the 
article  contained  no  cyanide  of  potassium  whatever,  but 
was  composed  of  cyanide  of  sodium,  to  the  extent  of 
75*88  per  cent.  The  protest  was  therefore  overruled,  and 
the  decision  of  the  Collector  affirmed. 

Plumbago  in  Tbavancore  (India). 

Bd.  of  Trade  J.,  Dec.  19,  1901. 

According  to  Indian  Engineering  of  Nov.  16,  about 
14  miles  from  Trivandrum,  in  Travancore,  is  a  plumb.ago 
mine  which  has  timbered  shafts  underground,  is  worked 
by  Cornish  miners,  and  turns  out  more  than  100  tons 
of  plumbago  each  month.  The  operations  are  stated  to  be 
far  in  advance  of  those  in  Ceylon,  though  not  so  widely 
distributed,  or  extensive  as  regards  output.  The  export  of 
the  mineral  from  Travancore,  in  IMOO,  was  1,600  tons. 

Plumbago  in  Ceylon. 

Bd.  of  Trade  J.,  Dec.  26,  1901. 

In  the  Ceylon  Blue  Booh,  for  1900,  it  is  stated  that  the 
fall  in  the  value  of  plumbago  has  checked  mining  opera- 
tions,  which    are   carried    on    principally   in   the   North- 
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Western,  Central,  and  Western  Provinces,  and  many  of  the 
Mimllcr  mines  were  abandoned.  The  larger  pits  yielding 
Letter  qualities,  and  those  of  wealthy  owners  employing 
.-killed  Kurope.iii  supervision,  showed  an  iuereased  output, 
:uid  prospered  fairly. 

lu  Kurunegala,  only  50  plumbago  pits  were  worked,  in 
I'JOO,  as  compared  with  l.')4,  in  1890,  and  in  the  Southern 
I'rovinee  only  30  acres  were  leased,  as  against  117.  In  the 
Central  and  Western  Provinces,  there  were  similar  signs  of 
depression. 

X.— METALLURGY. 

MiNBRAi  Industry  op  Westekn  Austk.ilia. 
Bd.  of  Trade  J.,  Dec.  26,  1901. 

The  report  of  the  Department  of  Mines  of  Western 
Australia,  for  19no,  states  that  the  total  output  of  minerals, 
for  1899,  exceeded  by  far  that  of  any  previous  year,  whilst 
the  total  mineral  output,  for  1900,  shows  a  decrease  in  value 
of  167,906/.  on  1899,  a  fallii3g  off  of  about  2-6  per  cent., 
as  compared  with  the  total  value  of  the  mineral  output  for 
that  year. 

With  the  exception  of  lead  and  gold,  the  output  of  the 
various  minerals  shows  a  marked  increase. 

Tilt. Though  the  oulp\it  of  tin  ere,  for  1900,  shows  an 

increase  of  488  tons,  vahied  at  31,432/.,  as  compared  with 
1S99  C823  tons,  valued  at  56,702/.,  as  against  335  tons, 
valued  at  25,270/.,  in  l.'<99),  the  progress  of  this  industry 
during  the  year  is  somewhat  disappointing. 

Copper.— The  value  of  the  copper  ore  raised,  during 
1900,  has  been  43,673/.,  showing  an  increase  of  7,735/. 
over  1899  (2,664  tons,  valued  at  35,938/.,  in  1899). 
The  output  from  the  Malcolm  district,  in  the  Mount 
Margaret  Goldlield,  shows  the  largest  increase,  and  the 
deposits  in  this  district  give  promise  of  large  and  consistent 
return  in  the  near  future.  Western  Austraha  gives  every 
prospect  of  becoming  a  large  copper  producer.  Deposits  of 
this  mineral,  which  give  eveiy  prospect  of  payable  results 
are  found  from  Kimberley,  iu  the  north,  to  Phillips  River, 
in  the  south,  and  the  rt  suits  from  the  mines  in  the  vicinity 
of  Murrin  Muriin,  which  is  75  miles  from  a  railway,  and 
510  miles  from  a  seaport,  show  what  is  to  be  expected  in 
places  closer  to  the  seaboard. 

Zinc  in  Kansas  (U.S.A.). 
Bd.  of  Trade  J.,  Dec.  26,  1901. 
There  were  11  establishments  engaged  in  the  smelting 
and  refining  of  zinc,  in  1900,  with  1,487  wage-earners,  and 
products  valued  at  5,790.144  dols.  In  1890,  four  establish- 
ments were  repotted,  with  341  wage-earners,  and  products 
valued  at  963,500  dols.  The  increase  in  the  value  of 
products  during  the  decade  was  500-9  per  cent. 

XII— FATS,  OILS,  Etc. 
Oil  and  Fat  Industries  in  Kussia. 

A.  A.  Shukoff.     Chan.  Itev.  Felt-  «.  Harz-Ind.  1901,  8, 
[11],  229— 230;   [12],  250— 251.     (See  also  page  55.) 

According  to  the  author,  the  Russian  oil  industry  is  in  a 
very  satisfactory  condition.  The  export  of  the  seeds  is 
diminishing,  and  the  manufacture  of  oil  incnasing,  steadily 
year  by  year.  This  is  show  u  by  the  figures  of  the  official 
statistics. 

Exports  (1,000  Kilos.). 
Seeds. 


1900. 


1899. 


Linseed 271,024 

Hempseed 9,1 14 

Eapesecd  63,376 

Poppj-seed,  Sunflower-seed,  &c.  . .  18,676 


215,920 
21,744 
73,488 
19,744 


1898. 


248,033 

7,072 

75,088 

11.008 


Oilcake. 


1900. 

1899. 

1898. 

Linseed 

127,392 
'22,304 

4.3,888 
188,696 

29,312 

196.913 
17,3-.!8 
69,1(14 
89,1)32 
27,620 

196,666 
17,5:>B 

4.';,152 

Poppy -seed,  8untlo\ver-seed.  &c.  .. 
Various 

44  640 
29,181 

Imports  (1,000  Kilos.). 


1900. 

1899. 

Copra 

Castor 

Sesanie-st'cd 

36.592 

10,488 

3,696 

32,480 

16,688 

1,760 

The  total  value  of  the  oil  and  oilcake  produced  was  as 
follows;  — Iu  1890,34,888,000  francs ;  in  1893,59,466,000 
francs;  and  in  1897,  71,788,000  francs.  The  number  of 
faetiuics,  in  1897,  was  647,  employing  over  8,000  workmen. 

The  statistics  of  the  total  amount  of  oil  produced  iu 
Ru>sia  are  uncertain,  but  the  following  figures,  representing 
1,000  kilos.,  are  given  for  1897  :— Linseed  oil,  33,855; 
sunflower  oil,  16,885;  cocoanut  oil,  10,857(?)  ;  hempseed 
oil,  5,855(?);  castor  oil,  4,956(?) ;  rapeseed  oil,  2,589; 
mustard-seed  oil,  744  ;  sesame-seed  oil,  220;  cameline  oil, 
100;  and  palm  oil,  108.  Linseed,  sunflower-seed,  and 
hempseed  oil  are  very  largely  used  as  edible  oils. 

Stearin  from  Archaytgel  liar  Oil. — The  crude  oil  is 
filtered  in  the  cold,  and  the  residue  sold  as  a  commercial 
product,  and  employed  to  a  small  extent  in  the  manufacture 
of  soap.  It  contains  2'35  per  cent,  of  water,  and  has  a 
litre  of  30'^ — 32°  C.,  and  an  iodine  value  of  110-9. 

Hussiati  Vei/etahle  OiU. — Cameline  oil  is  expressed  in 
small  quantities,  in  l^outh  Hussia,  which  is  also  the  main 
source  of  hempseed  oil.  Coha  oil  is  not  produced  in  large 
quantities  in  Russia,  and  the  largest  proportion  of  it  is 
obtained  from  the  western  districts.  The  exports  of  this 
oil  have  shown  a  great  increase.  Cotton-seed  oil  is  expressed 
to  a  small  extent  in  Turkestan,  in  local  factories,  but  is 
hardly  met  with  in  the  Russian  markets.  Linseed  oil 
is  the  most  important  oil,  and  is  expressed  in  all  parts 
of  Russia.  The  seeds  from  the  northern  districts  contain 
less  oil  (32  per  cent.)  than  those  from  the  south  (36  per 
cent.).  Mustard-seed  oil  is  extracted  almost  exclusively 
in  Sarepta,  a  (ierman  settlement  on  the  bank  of  the  Volga. 
Walnut  oil  is  only  obtained  in  small  quantity,  and  is  seldom 
found  in  commerce.  Cedar-nut  oil  is  obtained  in  small 
quantities  in  the  south  of  Siberi.a,  and  poppy  oil  in  the  south 
and  south-cast  of  Russia.  The  cultivation  of  the  olioe  tree 
has  not  developed  to  any  considerable  extent,  though  there 
are  plantations  at  Krim,  and  in  the  Caucasus,  on  the  Persian 
frontier.  The  castor-oil  plant  is  grown  in  the  Caucasus, but 
the  amount  of  seed  is  very  small,  and  insufficient  for  the 
trade,  so  that  nearly  all  the  Russian  oil  is  obtained  from 
foreign  seed.  The  seed  from  the  Caucasus  contains  as 
much  as  50  per  cent,  of  oil.  The  cultivation  of  the  sajjlower 
(^Carthamus  tinctoria')  in  South  Russia  (Saratowa)  is 
beginning  to  develop.  The  seeds  yield  up  to  20  per  cent. 
of  oil.  Sesame  oil  is  partly  produced  in  the  Caucasus  and 
in  Turkestan,  and  partly  imported  from  Persia.  As  a  rule, 
the  Russian  seeds  do  not  contain  much  oil  (40  per  cent.). 
Soja-bean  oil  is  obtained  from  seed  grown  iu  an  experi- 
mental station,  in  .South  Russia.  The  seeds  yield  about 
15  per  cent,  of  oil.  Sunflower-seed  oil  is  produced  in  large 
quantities  iu  Southern  Russia,  and  is,  after  linseed  oil,  that 
most  commonly  met  with. — C.  A.  M. 

Oil  Seeds  in  the  Trans  Caccascs  (Russia). 

Foreign  Office  Annual  Series,  No.  2729. 

The  linseed'crop  is  stated  to  he  considerably  below  the 
average,  and  it  is  difiicult  to  say  what  rates  will  rule, 
Russia,  with  its  comparatively  small  crops,  being  absolutely 
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dependent  on  the  American  markets.  There  is  now  little 
or  no  stock  here.  Price,  f.o.b.,  Novorossisk,  39«.  id.  per 
360  11). 

Sunflower  seed  is  being  more  cultivated  year  by  yeiir, 
and  new  criishiii<r  mills  are  being  built  to  meet  the  increascil 
demand  for  tbe  oil,  which  is  extensively  used  as  a  foodstuiT. 
Mill-owners  an-  al  the  present  moment  reaping  a  handsonu' 
profit. 

Tl^e  prc(liicli<  n  of  oilcake  is  inereasiog  in  proportion 
to  ihe  building  of  erusliing  mills.  The  principal  markets 
are  as  follows  ; — Surflower-seed  oilcake,  Denmark  ;  mustanl- 
seed  oilcake,  Dunkirk,  Antwerp,  Holland ;  linseed  oil- 
cake, Dunkirk,  Antwerp,  Holland ;  and  rapeseed  oilcaki-, 
Marseilles. 

Prices,  f.o.b.,  Novorossisk  : — Sunflower-seed  oilcake,  \6s. ; 
linseed  oilcake,  18.?.  W. ;  mustard-seed  and  rapeseed  oilcaki', 
9«.  7rf.,  per  360  lb. 

PoAr  ANP  ITS  Substitutes  in  Stkia  (Turkey). 

U.S.  Cons.  Reps.,  Dec.  1901. 

Whilst  toilet  and  shaving  soaps  are  imported  from 
abroad,  the  Syrian  soap-manufacturing  industry  is  impor- 
tant, particularly  tho  Nablous,  Haifa,  and  Tripoli  soap 
factories.  "  Mount-Carmel  .soap,"  manufactured  by  an 
American  firm  at  Haifa,  is  in  demand  in  the  United  States 
Olive  oil  enters  hugely  into  the  production  of  Syrian  soap. 

In  Syria,  an  article  which  is  extensively  used  for  washing 
woollen  and  cotton  stuffs  is  the  soapwort  (Saponarht 
qff!ci7ialis)  root  (known  as  "  shursh  halawy").  Tlie 
Consul  thinks  that  it  would  pay  to  import  this  root  into 
the  United  States. 

The  Arabs  of  the  interior  burn  the  desert  slirubs  called 
"  nshran,"  of  the  family  of  Saholacrte,  and  extract  soda 
from  the  ashes.  A  solution  of  the  ash  is  powerfully 
detersive.  They  also  use  a  lye  of  wood  ashes  for  washing 
clothes. 

Sesame  oil  (known  as  "seraj'M  is  used  by  Arabs -for 
the  face  and  body  ;  also  for  prickly  heat,  eczema,  and  other 
diseases  of  the  skin. 

Soap  in  the  Netherlands. 
U.S.  Cons.  Reps.,  Dec.  16,  1901. 

The  import  duties  on  .soaps  entering  the  Netherlands  are 
as  follows,  per  100  kilos. : — 

Plorins.* 

Perfumed  and  transparent  soaps 4 

Other  hard  soaps 2 

Other  soft  sonps 1 

Creoline  soap 2 

Dry  soap,  in  packages |  ^  per  wn t. 

*  1  florin  =  l.t.  Sil.  or  0-40  del. 

Soap  powder,  not  perfumed,  pays  the  same  duty  :is 
"  other  hard  soaps." 

The  wholesale  price  of  French  perfumed  cream  shaving 
soap  is,  for  12  porcelain  boxes,  each  containing  a  littli- 
over  an  ounce  of  soap,  6  to  12  florins  :  and  for  a  dozen 
boxes,  each  contaicin^  a  little  over  half  an  ounce,  from 
four  to  six  florins.  The  price  of  the  powder  is  $1.20  to 
?1. 80  per  dozen  boxes.  Shaving  soap,  in  cakes  of  Dutch 
manufacture,  sells  at  9  to  12  cents  per  lb. 

Manufacture  of  Soap  and  Candles  in 
Kansas  (U.S.A.). 

Bd.  of  Trade  J.,  Dec.  26,  1901. 

There  were  seven  establishments  engaged  in  this  industry, 
in  1900,  with  177  wage-earners,  and  products  valued  at 
1,083,337  dols.  In  1890,  there  were  nine  establishments, 
39  wage-earners,  and  products  valued  at  251,219  dols. 
The  value  of  products  increased  327 '8  per  cent,  during 
the  decade.  The  establishments  engaged  in  this  industry 
make  use  of  the  oils,  fatty  matter,  offal,  and  other  waste 
products  of  the  slaughtering  and  meat-packing  houses. 


Soap  ln  Kossovo  (Turkey). 

Foreiyn  Office  Annual  Series.  No.  2730. 

Soap  is  the  most  contested  of  all  imports.  Its  use  is 
rapidly  spreading  among  the  populations  of  this  district, 
and,  in  spite  of  an  increased  local  manufacture,  its  im- 
portation, duriug  19ti0,  .shows  an  increase  of  over  50  per  cent, 
on  1899.  France  stands  first  with  the  ordinary  qualities,  and 
her  success  is  due  to  the  colour  put  into  the  s(  ap,  which  is 
sold  to  the  natives  as  "  toilet  soap."  The  United  Kingdom 
comes  next,  but  with  only  three-fifths  of  the  French  total, 
whilst  Italy  has  begun  to  compete  with  Austria-Hungary  in 
the  better  soaps. 

Soap  in  Wurtembero  (Germany). 

Foreign  Office  Annnal  Series,  No.  2732. 

Prices  of  raw  materials  for  soap  manufacture  showed  a 
considerable  advance,  in  19(10,  solid  fats  increasing  by  .'jO  per 
cent.,  oils  by  100  per  cent.,  soda  and  |>otash  by  about  ;i,)  ])er 
cent.  An  increase  in  the  manufacture  of  W'urtemberg  soaps 
can  scarcely  take  place,  as  tbe  raw  materials  are  subject  to 
licavy  import  duties,  and  the  majority  of  the  countries  to 
which  the  soaps  are  exported  exact  a  50  per  cent.,  ad  vat., 
duty. 

Xril.  B.— RESINS,    VARNISHES,  Etc. 

Shellac  in  India. 

Chem.  and  Drugyist,  Dec.  28,  1901. 

A  pamphlet  on  the  shellac  industry,  written  by  Dr.  Geo. 
Watt  and  Mr.  D.  Hooper,  has  been  issued  as  one  of  the 
.■i<iriciilliirat  Ledger  series.  The  authors  obtained  a  series 
of  samples,  in  illustration  of  the  details  narrated,  from 
practically  every  district  in  India  wliere  a  trade  in  lac 
or  an  industry  in  lac  manufactures  exists.  There  are  347 
pages  of  reading-matter,  and  they  include  a  history  of  lac 
and  lac-dye  ;  India's  external  trade  in  lac;  the  production 
and  cultivation  of  lac  ;  the  manufacture  of  lac  and  lac-dye  ; 
the  chemistry  of  hiC  and  lacdye ;  and  tiie  industrial  and 
art  uses  of  lac  and  lac-dye. 

XIV:— TANNING,  LEATHER,  GLUE, 

SIZE,  Etc. 

Gelatin  Factoby  in  France. 

U.S.  Coti.i.  Rep.^.,  Dec.  7,  1901. 

A  new  factory  has  commenced  manufacturing  fine  glues 

and  gelatins  from  bone   meal,  with  a  capacity  of  1,200  tons 

annually. 

Leather  in  Switzerland. 
Foreign  Office  Annual  Series,  No.  2734. 
Total  imports  for  1900,  954,600/.  Imports  from  the 
United  Kingdom,  40,000/. ;  decrease,  29,-)Ou/.,  the  principal 
decreases  being  in  sole  leather,  10,700/. ;  leather,  necks  and 
bellies,  15,400/.;  harness  leather,  1,300/.;  superior  .shoes, 
800/. ;  and  leather  gloves,  800/. 

The  United  States  increased  her  exports  to  Switzerland 
by  11,090/.  (the  increase  being  in  leather,  necks,  and 
bellies),  the  total  imports  from  the  United  States,  for  1900, 
amounting  to  HI, 500/.  Australia  figures  for  the  first  time 
as  an  exporter  of  leather  to  Snitzerlaud,  to  the  amount  of 
about  3,000/.,  viz.,  leather  for  soles,  1,500/. ;  other  leather, 
necks  and  bellies,  1 ,500/. 

The  total  imports  of  leather  goods  show  a  decrease  of 
85,000/.,  which  is  partly  expUiined  by  the  fact  that  some 
.Swiss  tanneries  have  successfully  introduced  the  manu- 
facture of  various  articles  which  hitherto  were  imported 
from  other  countries.  The  imports  of  superior  and  common 
boots  and  shoes  decreased  by  more  than  20,000/.  The 
imjiorts  of  india-rubber  .shoes  increased  by  nearly  5,000/. 

XV.— MANURES,  Etc. 

Artiiici.il  Manures  in  Egypt. 

Bd.  of  Trade  J ,  Jan.  2,  1902. 

A    communication  has  been   received  from  Mr.  George 

P.  Foaden,  Secretary  to  the  "  .Societc   Khediviale   d'.Agri- 

culture,"  stating  that  a   considerable   tnide  in  manures  has 
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arisen  ia  Egypt,  the  importation  of  which,  during  1899,  be 

i-stimiitc's  at  35,00lt?. 

Mr.  Foaden  is  now  anxious  that  the  requirements  of 
Kgypt  in  this  respect  should  be  brought  to  the  notice  of 
tlie  public  through  the  Board  of  Trade,  au  1  iuvites  tenders 
fur  the  following  quantities  of  artificial  mauures  : — 

(1)  2'i5  tons  of  superphosphate,  with  a  right  to  increase 
the  order  to  500  tons  at  the  terms  accepted,  such  manure 
to  contain  16  to  18  per  cent,  of  phosphoric  acid. 

(2)  60  tons  of  nitrate  of  soda,  with  a  similar  right  to 
increase  the  order  to  150  tons. 

(•1)  60  tons  of  sulphate  of  ammonia,  with  a  similar  right 
lo  increase  the  order  to  150  tons. 

The  whole  to  be  quoted  for  c.i.f.  Alexandria,  to  be 
Jehvered  by  the  end  of  January,  and  all  correspondence  to 
lie  addressed  to  G.  P.  Poaden,  Esq.,  Kbedivial  Agricultural 
>.>ciety,  Cairo. 

X  VI.— SUGAR. 

United  KiNODoar. 

ScGAR  Ijitokt  Dcties. 

Bd.  of  Trade  J.,  Dec.  19,  1901. 

The  Board  of  Trade  have  received  a  further  amended 
schedule  of  the  fixed  rates  of  duty  on  certain  articles  con- 
taining sugar,  which  has  been  issued  by  the  Coinmissioners 
of  Customs,  for  the  guidance  of  Customs  officers.  The 
following  additions  require  to  be  made  to  the  schedules 
already  published : — 

Confectionery,  liiinorice — if  declaretl  by  the  importer  not    s.   d. 
to  contain  more  tlian  30  per  cent,  of  added  sugar  or  otlier 
sweetenins    matter — subject    to    occasional   sampling 
and  test cwt.    1    3 

Milk,  condensed,  slightly  sweetened,  whether  whole, 
separated,  or  skimmed — if  declared  by  the  importer  not 
to  contain  more  than  IS  per  cent,  of  added  sugar — 
subject  to  occasioual  sampling  and  test cwt.    0    9 

(See  also  this  Journal,  1901,  515,  629,  918,  1160.) 

Cane-Suoak  Industry  in  Australia. 
Bd.  of  Trade  J.,  299—301,  Nov.  14,  1901. 

Queensland. — The  Australian  cane-sugar-growing  .States 
present  conditions  of  the  industry  which  distinguish  them 
from  other  such  countries.  The  system  worked  in  most 
countries  is  that  of  the  "  plantation,"  where  large  areas 
lie  contiguous  to  the  mills,  and  the  growing  and  manu- 
facturing are  one  concern,  and  represented  by  the  white 
capitalist  and  his  staff  of  officers  on  the  one  hand,  and 
subject,  and  frequently  cheap,  labour  on  the  other.  This 
system  obtained  in  Queensland  in  the  earlier  history  of 
sugar-growing.  The  previous  large  estates  have,  recently, 
and,  more  particularly,  since  the  inauguration  of  the  Govern- 
ment central-mill  system,  become  divided  up  into  small 
farms,  which  have  been  rented  or  sold  to  cane  growers.  This 
great  change  has  brouglit  about  a  condition  of  things  which 
is  unique,  and  in  a  large  measure  peculiar  to  tlie  Australian 
cane-sugar  States.  The  most  important  economic  and  social 
results  of  this  change  are  f ound  in  t  he  circum  - :  .mce  that  the 
ownership  and  occupancy  embraces  a  large  number  of 
strong,  responsible,  and  progressive  white  settlers,  with 
families  of  coming  men  and  women,  who  are  being  distri- 
buted over  the  sugar  growing  areas.  These  settlers  are 
furnishing  the  cane  which  keeps  the  mills  in  operation, 
and  it  is  not  only  apparent  th.at  the  maintenance  of  the 
sugar  industry,  but  also  the  settlement  of  the  country,  is  to 
be  chie6y  in  their  hands.  At  this  time,  there  are  2,610  cane 
growers  in  Queensland,  with  an  average  area  per  grower, 
under  sugar-cane,  of  42  ■  0  acres. 

The  effect  of  this  system  upon  the  demand  for,  and  supply 
of,  labour  is  important.  The  large  number  of  small  farmers 
who  now  have  the  occupancy  of  the  lands  are  not  only  the 
ov/ners  or  tenants,  they  are  also  settled  white  labourers, 
with  the  distinction  that  they  and  their  families  ai'e  engaged 
in  cultiv.ating  their  own  lands  for  thair  own  gain.  As 
labourers  working  for  hire,  many  of  these  settlers  would 
never  have  been  found  on  the  soil,  but  as  free  men,  with  a 
personal  interest  in  their  occupancy,  they  are  (he  hardest 
performers  of  given  kinds  of  work  in  the  field,  and  by  their 


labour  they  have  already  to  a  considerable  extent  modified 
the  exclusive  employment  of  subject  labour,  and  iu  localities 
where  hitherto  the  white  lal)jurer  had  hardly  b.'on  found. 
The  following  table  shows  a  deoiease  in  the  number  of 
Pacific  Islanders  employed,  and  a  simultaneous  expansion 
in  tbe  sugar  production: — 


Yeai-. 

Cane  Crushed 

Sugar  Made. 

Pacific  Islandei's 
iu  Queensland. 

18S5 
1890 
1899 

Acres. 
38,557 
40,208 
79,485 

Tons. 
55,790 
&8,924 
123,289 

No. 
10,755 
9,689 
8,826 

The  next  table  shows  the  sugar  crop  for  the  last  four 
years.  The  total  result  of  1900  was  very  low,  the  falling 
off  in  the  crop  and  yield  being  due  to  extreme  drought  :  — 


Year. 

Cane  Crushed. 

Volume  of 
Sugar. 

Yield  per  Acre. 

1897 
1898 
1899 
1900 

65,432 
82,391 
79,430 
72,631 

Tons. 

97,916 
163.784 
123,289 

92,354 

Tons. 

1-49 
1-98 
1-55 
1-27 

The  following  table  gives  the  price  of  raw  sugar,  with 
the  corresponding  prices  of  the  Colonial  Sugar-Refining 
Company's  refined  sugar,  for  the  years  stated  : — 


Y'ear. 

Values  of 

Values  of 

Raw  Sugar. 

Reflued  Sugar. 

Per  Ton. 

Per  Ton. 

£  s.  d. 

£  s.   d. 

1895 

9    9    8 

16    6    Oi 

1896 

9    9    6 

17    7    8 

1897 

8  18    6 

16    8    U 

1898 

8  11    0 

15    8    8 

1899 

9    4  10 

15    8     7J 

1900 

9  19    0 

16    4    4 

Average  value 

9    5     S 

10    3    7 

Value  of  the  crop,  1900,  920,913/. 

Value,  iu  average,  of  the  crops,  189  7 — 1900,1,076,318/. 
15s.  9d. 

New  South  Wales. — Following  au  account  of  the  history 
and  increase  of  the  sugar  industry  in  this  State,  from  the 
year  1864,  the  subjoined  table  is  given,  showing  the  area 
of  cane  harvested  during  the  years  1895  to  1899  : — 


Year. 

Acreage  of  Cane. 

Sugar  Made. 

Acres. 

Tons; 

1895 

14.398 

22,21.i 

1S96 

18,194 

28,557 

1897 

12,930 

27,1153 

1898 

14,678 

29,110 

1899 

9,435 

16,352 

Average  for 

6  years  of    ( 

13,908 

24,577 

sugar ) 

The  average  yield  of  sugar  per  acre  for  the  five  years 
above  recorded  was  1"76  tons. 

The  production  of  cane  in  New  South  Wales,  in  1899, 
was  170,509  tons,  or  a  yield  per  acre  of  18  tons  of  cane. 
For  the  same  year  the  production  of  Queensland  was 
1,176,466  tons,  with  a  recorded  yield  of  14'  8  tons  per  acre. 

—J.  L.  B. 
XVIII.  A.— FOODS. 

Vinegar  in  Wurte.mkeug  (Germany). 

Foreign  Office  Annual  Series,  No.  2732. 

The  sale  of  vinegar  was  dull  and  the  comp.^titionof  acetic 
acid  was  keen,  during  1900,  as  spirits  of  wiuc  rose  iu  value, 
whilst  calcium  ajotatc  fell  about  45  per  ceut.,  aad  is,  iu 
addition,  imported  duty-free  fr  jm  the  United  States. 
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X  VIII.  C— DISINFECTANTS. 

Cakbolic  and  Salicyuc  Acids  in  Wurtkmberg 
(Gkhmani). 

Foreign  Office  Annual  Series,  No.  2732. 

The  demand  for  nitro-phunols  has  latterly  decreased,  as 
these  chemicals  have  been  replaced  for  certam  purposes  hy 
other  products  ;  the  import  of  carbolic  acid  comes,  as 
heretofore,  almost  exclusively  from  the  United  Kingdom. 

The  dissolution  of  the  "  Salicylic  Acid  Trust,"  towards 
the  end  of  1900,  resulted  in  a  general  fall  of  eheraii'al 
products  prepared  from  salicylic  acid.  The  export  of  tho-^e 
chemicals  (o  the  United  States,  France,  and  Austria  has 
been  rendered  almost  impossible  by  the  high  duties  whith 
prevail.  The  chemical  works  seem  to  desire  the  enactment 
of  trade  treaties  based  upon  the  principle  of  free  importation 
of  raw  materials,  and  a  reciprocal  treatment  with  other 
countries  for  duties  on  chemicals. 

XIX.— PAPER,  PASTEBOARD,  Etc. 

PcLP  Mills  in  Canada. 

Bd.  of  Trade  J.,  Dec.  2fi,  1901. 

The  Dominion  Goveruraent  Statistician  states  that  the 
pulp  mills  of  Canada,  with  a  capacity  equal  to  the  productidu 
of  316,500  tons  of  wood  pulp,  actually  produced,  in  the  nine 
months  ended  30th  September,  1901,  the  following  quan- 
tities :  142,085  tons  of  mechanical  pulp,  61,934  tons  of 
sulphite,  and  8,485  tons  of  soda  pulp.  They  were  therefore 
employed  to  the  extent  of  two-thirds  of  their  capacity. 

The  outside  markets  took  about  4Ig  per  cent,  of  the 
entire  output.  The  United  States  took  one-eighth,  ami 
the  United  Kingdom  over  one-quarter.  Great  Britain's 
purchases  were  valued  in  the  Canadian  Customs  Returns  at 
7r)0,000  dols. ;  those  of  the  United  States  at  6S4,000  doU. 
Other  countries  took  38,500  dols.  The  home  marki  t 
absorbed  or  held  over  for  future  sales  about  124,000  tons. 

The  export  of  wood  pulp  from  Canada,  during  the  tin 
months  ended  31st  October,  amounted  to  1,220,593  dols,,  of 
which  67,755  dols.  went  to  the  United  Kingdom  and  the 
remainder  to  the  United  States. 

Bluk-print  Paper  :  U.S.  Custom:  Decision. 

Bd.  of  Trade  J.,  Dec.  26,  1901. 

Paper  used  for  making  photographic  blueprint  paper  is 
not  itself  a  photogr.aphie  paper,  but  is  capable  of  being 
used  for  printing  books;  it  is  therefore  dutiable  under 
par.  396  of  the  Tariff. 

Paper  in  Kossoto   (Turkey). 

Foreign  Office  Annual  Series,  No.  2730. 

The  only  quality  of  paper  imported  from  the  United 
Kingdom  is  a  small-size  note  paper,  mostly  in  fancy  boxc-. 
The  fact  that  this  sells  well,  in  spite  of  Austro-Hungarian 
competition,  and  in  spite  of  its  size,  which  is  not  suited  to 
local  requirements  (and  the  quality  of  foreign  paper  does 
not  suit  even  the  local  buyer),  makes  competition  with 
Austria-Hungary  aud  Germany,  if  properly  pushed,  by  no 
means  hopeless. 

XX.— FINE  CHEMICALS,  Elc. 

Camphor  in  Ceylon. 

Bd.  of  Trade  J.,  Dec.  26,  1901. 

Owing  to  the  monopoly  established  by  Japan,  the  price 
of  crude  camphor  rose  to  2nOs.  a  cwt.,  in  1900,  and  if  this 
price  be  maintained,  there  is  some  prospect  of  growing  the 
plant  protitably  in  Ceylon,  where  it  succeeds  well  in  many 
districts.  A  series  of  distillation  experiments  yield  fairly 
promising  results. 

.SiipiTES  PrRKTiiRi  :  U.S.  CusioMS  Decisio.n. 
Bd.  of  Trade  J.,  Dec.  26,  1901. 
"  Stipitcs  ]»yrcthri,"   the  stems    of   the  herb   iiyrethrum, 
cut   into  lengths  of  50  to  70  cm.,  and  pressed  into  hales,  are 
free  of  duly,  as  crude  drugs,  under  par.  548  of  the  Tari6r. 


XXII.— EXPLOSIVES,  Etc. 

Matches  in  Kossovo  (Turkey). 

Foreign  Office  Annual  Serie.1,  No.  2730. 

Matches  come  entirely  from  Austria-Hungary,  at  present; 
but  a  sj'ndicate  having  been  formed  at  Trie-^te,  a  rise  of 
30  per  cent,  in  the  price  has  been  decided  upon,  which 
makes  competition  in  this  article  very  possible.  The  agents 
at  Salonica  realise  a  40  to  45  per  cent,  prolit,  which  they 
intend  increasing  next  year,  whilst  the  retailers  in  the 
provinces  average  15  to  20  per  cent,  profit. 

All  but  the  most  expensive  matches  (wholesale  price, 
f.o.b.,  Salonica,  for  Usknb  and  Monastir,  21.  5s.  per  dozen 
boxes  of  100  matches)  are  thoroughly  bad.  Of  the  quite 
inferior  kind  (I/,  per  200  dozen),  only  two  in  five  wdl  burn, 
and  of  those  in  general  use  ("  Salon,"  1/.  4s.  per  200  dozen), 
all  splutter  when  struck,  whilst  a  large  percentage  do  not 
catch  at  all. 

patent  iList. 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specificatious  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspBCtion  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACfflNEKT. 
Applicationb. 

25,645.  H.  McPhail.  Improvements  relating  to  stean 
superheaters.     Dec.  16. 

25,676.  C.  Still.  Continuously  acting  distilling  apparatus. 
Complete  Specification.     Dec.  16. 

25,772.  F.  C.  J.  Bird.  Improvements  in  an  apparatus  or 
still  for  the  direct  recovery  of  alcohol  or  other  volatile  liquid 
from  solid  or  semi-solid  snbstances,  the  evaporation  of 
liquids,  and  the  drying  of  solid  materials.     Dec.  17. 

25,904.  E.  A.  Lesueur.  Improvement  in  art  of  causing 
evaporation.     Dec.  19. 

25,921.  G.  Pott  and  R.  Williamson.  Improvements  in 
centrifugal  machines.     Dec.  19. 

25.992.  G.  Pott  and  E.  Williamson.  Improvements  in 
Centrifugal  machines.     Dec.  19. 

25,976.  A.  Vosmaer  and  A.  Lebret.  Improvements  in 
apparatus  for  treating  liquids  with  gases  or  gases  with 
liquids.     Dec.  19. 

25.993.  R.  Robertson  and  W.  Rinioul.  Improvements 
in  apparatus  for  the  treatment  of  gases  with  liquids. 
Dec.  19. 

26,031.  C.H.Owen.  An  improved  complete  apparatus 
for  obtaining,  storing,  and  utilising  liquid  gases,  vapours, 
air,  aud  the  like.     Dec.  20. 

20,078.  R.  Thomson.  Improvements  in  and  relating  to 
kiln>,  furriiices,  and  the  like.     Dec.  20. 

26,165.  T.  R.  Murray.  Improvements  iu  pumps  for 
[mmping  or  compressing  gases  or  vapours.  Complete 
Specification.     Dec.  21. 

26,249.  A.  Borsu,  Improvements  ia  centrifugal  separa- 
tors.    Dec.  23. 

26,324.  A.  Kitson.  Improvements  in  or  appertaining  to 
vapour-burning  apparatus.     Dec.  24. 

r6,375.  W.  McClave.  Improvements  in  furnaces.  Com- 
plete Specification.     Dec.  24. 

26,430.  G.  Pott  aad  R.  Williamson.  Improvements  in 
centrifugal  machines.     Dec.  27. 

26,449.  D.  F.  Chalmers.  Improvements  iu  covers  for 
pipe  joints  for  use  in  conueLtion  with  covering,  whose 
purpose  is  to  prevent  the  radiation  of  heat.     Dec.  27. 

26,537.  O.  Dicffenbach.     See  Chi-s  VII. 

26,540.  T.  J.  Garr.  Improvements  iu  liquid  fuel  inject- 
ing and  burning  appuraius.     Dec.  28. 

26,545.  \V.  C.  Courts.  Improvemciit^  iu  smukc-^ou- 
suiuing  apparatus,     l-^eo.  30. 
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26.576.  A.  G.  Brookes. — From  P.  B.  Bradley,  TTnited 
States.  Improvements  iu  or  relating  to  fael  feeders  for 
furnaces.     Complete  Specification,     Dec.  30. 

26.577.  A.  G.  Brookes.— From  P.  B.  Bradley,  United 
State's.  Improyements  in  or  relatiut;  to  fuel  feeders  for 
furnaces.     Complete  Specification.     Dec.  30. 

26.578.  A.  G.  Brookes.— From  P.  B.  Bradley,  United 
States.  Improvements  in  or  relating  to  fnel  feeders  for 
furnaces.     Complete  Specitication.     Dec.  ."iO. 

26,667.  H.  Duncan,  R.  R.  Sherriff,  and  The  Gold 
Recovery  from  Slimes  Syndicate,  Ltd.  Improvements  in 
Apparatus  for  sejurating  liquids  from  solids.  Complete 
Specification.     Dec.  31. 

26,703.  C.  Loeser.  Improvements  iu  and  relating  to 
kilns  or  furnaces.     Dec.  31. 

26,712.  E.  W.  Parisn.  Improvements  in  and  relating  to 
apparatus  for  heating  liquids.     Dec.  31. 

26,715.  J.  P.  Hultgren  ;md  F.  H.  Getzmann.  Improved 
centrifugal  separator  drum.     Dec.  31. 

26,725.  R.  Miiller.  —  From  K.  Hebbeler,  Germany. 
Improvements  in  or  relating  to  filters.     Dec.  31. 

C0MPI.KTK  Specifications  Accbptkd.* 

1900. 

23,754.  G.  W.  Johnson. — From  P.  Naef,  United  States. 
Absorbing, precipitating,  distilling,  lixiviating,  and  generally 
subjecting  matter  to  the  action  of  gases  or  liquids. 

1901. 
2352.  H.  Reck    and   .\.   Borsu.     Centrifugal  separators. 
Dec.  24. 

U.— FUEL,  GAS,  AND  LIGHT. 
Applications. 

25,656.  L.  Jamesou  and  C.  Brockwell.  Compressed 
spirit  for  burning  and  heating  purposes.     Dec.  16. 

25,729.  W.  J.  Cros^ley  and  J.  Atkinson.  Improvements 
in  apparatus  for  heating  the  air  and  gas  in  gas-producer 
plants.     Dec.  17. 

25,782.  L.  B.  Atkinson.  Improvements  in  and  relating 
to  the  production  and  distribution  of  producer-gas.  Dec.  17. 

25,810.  A.  Just.  Improvements  in  the  manufacture  of 
incandescence  bodies  for  electric  glow  lamps.  Complete 
Specitication,     Dec.  17. 

25,847.  D.  G.  H.  Ransom.  Improvements  in  Buusen 
gas  burners.    Dec.  18. 

26,077.  R.Thompson.  Improvements  iu  and  relating  to 
the  combustion  of  fuel.     Dec.  20. 

26,103.  W.  T.  Lancaster.  Improvements  in  or  in  con- 
nection with  inclined  retorts  of  gas-producers.     Dec.  21. 

26,142.  J.  S.  Cheahalls.  Improved  means  for  utilising 
waste  heat.     Dec.  21. 

26,220.  A.  J.  Boult. — From  E.  Y.  Comstock,  United 
States.  Improvements  in  and  relating  to  carburetters. 
Complete  Specification.     Dec.  23. 

26,242.  F.  J.  Heering.  Improvements  in  mantles  for 
incandescent  gas  burners.     Dee.  23. 

26,271.  W.  A.  Milne.  Composite  peat  blocks.  Com- 
plete Specification.     Dec.  23. 

26,330.  B.  J.  15.  Mills.— From  J.  R.  Taylor,  United 
States.  Improved  process  and  apparatus  for  generating 
producer  gas.     Complete  Specification.     Dec.  24. 

26,372.  T.  A.Johnson.  Improvements  in  gas  producers. 
Dec.  24. 

26,411.  J.K.Nicholson  and  H.  Brown.  Improvements 
in  coke  ovens.     Dec.  27. 

26,461.  C.  B.  Tully  and  V.  B.  Lewes.  Improvements  in 
and  means  or  apparatus  for  the  manufacture  or  production 
of  gas  suitable  for  heating  and  illumiuadng  purposes. 
Dec.  27. 

26,48?.  R.  Hopfelt.  Carbide  electrodes  for  arc  lamps 
and  process  of  manufacturing  the  same.     Dec.  27. 

26,535.  R.  Hopfelt.  Improvements  in  and  in  the  manu- 
facture of  carbide  electrodes  for  arc  lamps.     Dec.  28. 


26,536.  W.  T.  Goodsir.  Liquid  for  the  "treatment  and 
renovation  of  mantles  for  incandescent  gas  lighting.    Dec.  28. 

26,635.  K.  \V.  Lancaster.  Improvements  in  acetylene 
generators.     Dec.  30. 

211,750.  C.  G.  Brett  and  F.  Henneberger.  .'Vn  improve- 
meut  in  incandescent  mantles.     Dec.  31. 

Complete  Specifications  Accepted. 
1900. 
16,621.  J.  G.  L.  Bormann.     Gas  producliou.     Dec.  24. 

21.518.  W.  T.  Purves  and  The  Xotkin  Syndicate,  Lid. 
Automatic  carburetting  apparatus.     Dec.  31. 

21.519.  W.  T.  Purves  and  the  Xotkin  Syndicate,  Ltd. 
.\utomat>e  carhuretters.     Dec.  31. 

23,320.  \V.  S.  Rock.  Production  of  oxide  of  iron. 
Dee.  24. 

1901. 

1173.  J.  H.  Hartridgc.  Methods  and  means  for  car- 
buretting air  and  enriching  gas  for  illumination,  heating,  and 
power  purposes,  partly  applicable  for  purifying  hydrocarbons. 
Dec.  31. 

2691.  Lawlon's  Patents,  Ltd.,  and  A.  W.  Lawlon.  Jlethod 
of  and  means  for  dehydrating  gases  or  gaseous  mixtures, 
applicable  for  cooling  gases  or  gaseous  mixtures,  or  for 
other  analogous  purposes.     Dec.  24. 

3934.  E.  Anderson.  Apparatus  for  generating  and 
storing  acetylene  gas.     Dec.  31. 

4159.  F.  Stadelmann  and  Co.,  Ltd.,  and  L.  Thurnauer. 
Incacdescent  gas  burners.     Dec.  31. 

4350.  W.  Green.     Incandescent  gas  burners.     Dec.  31. 

4403.  E.  C.  Rossiter,  H.  W.  Crowther,  and  G.  S. 
Albright.     See  Class  VII. 

22,105.  J.  W.  Bray.     Acetylene  gas  burners.     Dec.  31. 

24,030.  J.  Heaton  and  N.  T.  Worthley.  Acetylene  gas 
generating  apparatus.     Dec.  31. 

in.- DESTRUCTIVE  DISTILLATION.  TAR 
PEODUCTS,  PETROLEUM. 

Applications. 

25,807.  W.  R.  Gentzen  and  L.  Roth.     See  Class  V. 

26,647.  N.  M.  Henderson.  Improvements  iu  and  con- 
nected with  retorts  for  the  destructive  distillation  of  shale 
or  other  oil-yielding  minerals.     Dec.  31. 

IV.- COLOURING  MATTERS  and  DYESTUFFS. 
Applications. 

25,650.  J.  Y.  Johnson. — From  The  Badische  Anihn  and 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
and  production  of  sulphur  colouring  mutters  and  material 
for  use  therein.     Dec.  16. 

23,6i>7.  J.  Y  Johnson  — From  the  Badische  Anilin  and 
Soda  Fabrik,  Germany.  The  manufacture  of  new  sub- 
stantive colouriug  matter  containing  sulphur  and  material 
for  use  therein.     Dec.  16. 

25.780.  R.  B.  Rausforil.- From  L.  Cassella  and  Co., 
Germany.     Improve  blue  cotton  dyesluffs.     Dec.  17. 

25.781.  R.  B.  Ran.-ford. — From  L  (^^assella  and  Co., 
Germany.     The  manufacture  of  dj'estuifs.     Dee.  17. 

25,8o9  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  colouring  matter  containing  sulphur.     Dec.  17. 

26.058.  0.  Imray. — From  The  Fiirbwerke  vormals  Meister, 
Lucius  und  Briining,  Germany.  Manufacture  of  indoxyl. 
Dec  20. 

26.059.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  uud  Briining,  Germany.  Manufacture  of  formyl- 
metbyl-authranilic  acid.     Dec.  20. 

26.060.  O.  Imray. — From  The  Farbiverkc  vormals  Meister, 
Lucius  und  Briining,  Germany.  Manufacture  of  indoxyl 
from  methyl-anthranilic  acid  or  certain  derivatives  thereof 
Dec.  20. 
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26,06 1 .  O.  Iinrav. — From  The  Farbwerke  vornials  Meister, 
Luci'is  iiiul  Briiiiug,  Geimimy.  Manufacture  of  iudoxjl 
or  its  liomolo^iics.     Dec.  20  , 

26,147.  K.  B.  Kausforil. — From  L-  Cassella  and  Co.,  , 
Germany.     The  manufacture  of  dyestuffs.     Dee.  21. 

26,44^.  T.  R.  .'!hillito. — From  The  Aniline  Colour  and 
Extract  Works,  formerly  J.  U.  Geigy  and  Co.,  Switzerland. 
Sulphur  dyestuffs.     Dec.  27. 

26.465. —H.  H.  Lake. —  From  Chemical  Works,  formerly 
Sandoz,  Switzerlanil.  ImprovemcDt  in  and  relating  to 
the  manufacture  of  black  sulphur  dyes  for  cotton.    Dec.  27. 

2'i,520.  R.  IloUiday  and  Sods,  Ltd.,. I.  Turner,  J.Turner, 
and  H.  Dean.  Lnprovcments  in  the  production  of  inter- 
mediate products  and  colouring  matters  therefrom.    Dec.  2S. 

26  0U2.  O.  Imray. — From  Tile  Basle  Chemical  Work.s, 
Switzerland.  Improvements  iu  the  manufacture  of  fast 
dyestuffs  of  the  phthalein  series.  Complete  Specification. 
Dec.  -30. 

26,603.  .1.  B.  Sendcrens,-  H.  A.  d'xVndoque  de  Seriege, 
and  H.  R.  de  Cbefdebien.  Improved  manufacture  of 
aniline,  toludine)!,  and  like  bases.  Filed  Dec.  .30.  Date 
applied  for,  July  11,  1901,  being  date  of  application  in 
France.  | 

COMPLKTB   SpECIPICATIOKS    ACCKPTBD. 
1901. 

274.  A.  Zimraermann. — From  The  Chemische  Fahrik 
auf  Actien  vormais  E.  Sobering,  Germany.  Manufacture 
of  jrtho-oxycarbonic  acids.     Deo.  24. 

751.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius  und  Bninin?,  Germany.  Manufacture  of  a  dyestuff 
from  1-5-dinitroaaphthalene.     Nov.  27. 

2397.  J.  Y.  Johnson. — From  The  Badiscbe  Anilin  und 
Soda  Fabrik,  Germany.  Manufacture  and  production  of 
disazo  colouring  matters.     Dee.  24. 

2913.  H.  E.  Newton.— From  The  Farbenfabriken  vormals 
F.  Bayer  und  Co.,  Germany.  Manufacture  or  production  of 
new  basic  dyestuffs.     Dee.  24. 

3311.  H.  E.  Newton.  — From  The  Farbenfabriken  vormals 
F.  Bayer  und  Co.,  Germany.  Manufacture  or  production  of 
dyestaffs  of  the  anthracene  series.     Dee.  24. 

18,976.  G.  W.  Johnson From  C.  F.  Boehringer  und 

Soehne,  Germany.      Manufacture  and  production    of   thi-  i 
oxanthins.     Dec.  24. 

i 

v.— PREPARING,  BLEACHING,  DYEING,  I 

PRINTING,  AND  FINISHING  TEXTILES,  YARNS,  1 

AND  FIBRES.  I 

Applications. 

25,807.  W.  R.  Gentzen  and  L.  Roth.  Improvements  in 
the  treatment  of  woody  and  other  vegetable  substances  for 
the  recovery  of  useful  products  therefrom.     Dec.  17. 

26,012.  W.  J.  IIa\vkin>  iind  F.  I>.  Roberts.  An  improved 
means  of  printing  in  colours.     Dec.  20. 

26,115.  E.  Hiudley,  S.  Walker,  and  M.  Ro.se.  Improve- 
ments in  apparatus  for  dyeing,  scouring,  bleaching,  and 
otherwise  treating  yarn  in  cop  or  other  similar  compact 
form.     Complete  Specification.     Dec.  21. 

26,155.  O.  Imray.— From  the  firm  of  C.  Roeseh  et  Cie., 
Germany.  Improved  apparatus  for  treating  fibres,  fabrics, 
or  the  like  with  bleaching,  dyeing,  or  like  liquors.     Dec.  21. 

26,468.  11.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  Improvements  in 
printing  cotton.     Dec.  27. 

26,509.  R.  J.  C.  Mitchell.  An  improved  process  and 
apparatus  for  treating  felted  fabrics.     Dec.  28. 

CoMPLRTE  Specifications  Accepted. 
1901. 
939.  E.  Ashworth  and  J.  Lindley.     Apparatus   used  in 
the  dyeing,  bleaching,  and  treatment  of  cotton  and  other 
textile  materials.     Dec.  24. 

1159.  J.  Y.  Johnson.— Frsm  The  Badiscbe  Anilin  und 
Soda  Fabrik,  Germany.  Printing  textile  materials  with 
indigo.     Dec.  31. 


4279.  J.  C.  Hamer.  Apparatus  for  dyeing  and  other- 
wise treating  yarn  or  rovings  in  compact  form.     Dec.  31. 

2I,C45.  P.  Bourcart.  Process  and  apparatus  for  the 
mercerisation  of  vegetable  fibres.     Dec.  24. 

VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 
25,776.  F.  .'^.  Young  and  W.  S.  Griffiths.     Improvements 
in   and  relating  to    magnesium    carbonate   and   process  of 
making  same.     Complete  Specification.     Dec.  17. 

25,880.  J.  T.  A.  Walker  and  J.  T.  Steele.  Improve- 
ments relating  to  the  manufacture  of  caustic  soda  and  to 
the  treatment  of  lime  sludge  produced  in  such  manufacture. 
Dec.  18. 

26,070.     G.    Glock.       Improvements    in    processes    for  i 
purifying  and  concentrating  pyroligneous  acid.     Dec.  20. 

26,329.  R.  Pearson  and  O.  March.  Process  of  producing 
nitrogen  peroxide,  and  of  converting  it  into  nitric  acid. 
Dec.  24. 

26,396.  W.  Feld.  Improvements  in  and  relating  to  the 
recovery  of  hydro-cyanic  acid  from  gases.     Dec.  24. 

26,537.  0.  Dieflenbach.  Improvements  in  and  in 
apparatus  for  the  manufacture  of  chlorme  and  other 
chemical  products.     Dec.  28. 

26,625.  G.  B.  Ellis.— From  La  Societe  Chimique  des  ; 
Usines  du  Rhone  anciennement  G.  P.  Monnet  et  Cartier,  j 
France.  Improvements  in  the  manufacture  of  aldehydes.. 
Dec.  30. 

26,669.  A.  E.  Berry  and  F.  G.  A.  Roberts.  An  ira-1 
proved  process  for  making  sodium  and  potassium  sulphite.  [ 
Dec.  31. 

Complete  Specifications  Accepted. 
1900. 
23,493.  W.  Alvisi.     Process  for  chlorinating   natural  or  1 
artificial  sulphides  by  means  of  free  chlorine.     Dec.  31. 

1901. 
33U5.  A.    G.  Bloxham. — From  The    Chemische    Fabrik 
llhenania,    Germany.       Manufacture    of    nitric   acid   and 
apparatus  therefor.     Dec.  24. 

4403.  E.  C.  Rossiter,  H.  W.  Crowther,  and  G.  S.  Albright,] 
;   Manufacture  of  cyanides.     Dec.  31. 

14,953.  K.  Dementjeff  and  J.  Ouschkoff.     Method  for! 
1  the   industrial  working  of  the  mineral  called  Eleaolith,  for  1 
the  production  of  water  glass,  alumina,  sulphate  of  alumina,  j 
alum  alumina,  and  of  the  chlorides  and  sulphates  of  the 
I   alkali  metals.     Dec.  24. 
I 
!  VIII.— GLASS,  POTTERY,  asd  ENAMELS. 

Applications. 

25,851.  J.  Barker,  S.  Wickens,  and  H.  Phillips.  Mosaic 
or  tesselated  glass  decoration.     Dec.  18. 

26,1193.  H.  P.  Embrey.  Improvel  construction  of  kilns, 
and  ovens  for  firing  bricks,  tiles,  lerra-cotta  goods,  and  like 
articles.     Dee.  21. 

26,099.  S.  H.  Leech.  Improvements  in  the  manufacture 
of  tcrra-cotta  and  the  like  articles.     Dec.  21. 

Complete  Specifications  Accepted. 
1900. 

23,520.  S.  Hill.  Manufacture  of  glass  bottles  by 
nKiehinery  and  apparatus  therefor.     Dee.  31. 

24,328.  G.  W.  Laybouru.  Deposition  of  metals  or 
earthenware  bodies.     Dec.  31. 

IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
AND  CEMENTS. 
Applications. 
25,802.  J.  P.  Norrington.     An  improved  artificial  paTing 
stone.      Dec.  18.     - 

26,213.  C.  F.  Theurer  andH.C.  Hansen.  Improvements 
in  furnaces  or  kilns  for  burning  Portland  cement,  marl, 
maguesite,  and  the  like.     Dec.  23. 
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2G,S14.  C.  F.  Theurer  and  H.  C.  Hansen.  Improvements 
in  kilns  for  burning  Portland  cement,  lime,  marl,  magnesite, 
and  till-  like.     Dec.  23. 

26.258.  Tj  p.  Ford.  Improvements  in  the  mamifacturi' 
of  artificial  stone  bricks.     Dec.  2.3. 

26.259.  L.  P.  Ford.  Mould  for  the  manufacture  of 
large  blocks  of  artificial  stone.     Dee.  23. 

26,296.  E.  D.  Xicholsou.     See  Class  X. 

COMPLBTK  SPKCIFICATIONS    AOCBPTKD. 

1900. 

23,851.  C.  Diesler.     Manufacture  of  cement.     Dec.  31. 

1901. 

457.  A.  G.  Brookes.  —  From  C.  Horisch,  Germany. 
Process  for  h.irdening  artificial  stone  or  the  hke.     Dec.  24. 

3768.  W.  Michaelis.  Manufacture  of  hydraulic  cement. 
Dec.  24. 

X.— METALLURGY. 

Applications. 

25,628.  .1.  W.  Sankey.  Improvements  in  or  relating  to 
enamelling  metallic  surfaces.     Dec.  lt>. 

25,671.  P.  M.  Justice.— From  C.  Davis,  United  States. 
Improvements  in  the  method  or  process  of  hardening  steel. 
Complete  Specification.     Dec.  16. 

25,698.  The  Itedruth  Foundry  Company,  Ltd.,  and 
T.  H.  Tregoning.  Improvements  in  and  connected  with 
app.".ratus  for  pulverising  and  amalgamating  ores.     Dec.  16. 

25,905.  T.  Twynam.  Improvements  in  the  treatment  of 
complex  sulphide  ores,  containing  chiefly  zinc  and  iron 
sulphides.     Dec.  19.  ~ 

2.i,928.  O.  Lugo  and  W.  M.  Callenler.  Process  for  the 
elimination  and  extraction  of  the  noble  metals,  such  as 
gold,  from  their  solutions.     Dec.  19. 

25,951.  I).  Richards.  Improvements  in  the  manufacture 
of  iron  and  steel,  and  in  apparatus  thereof.     Dec.  19. 

26,166.  F.  Ellershausen  and  R.  XV.  Western.  Improve- 
ments in  the  treatment  of  zinc  ore  containing  cadmium  or 
otherwise.     Dec.  21. 

26,296.  E.  D.  Nicholson.  Improvements  in,  and  means 
or  apparatus  for  use  in,  the  production  of  basic  material 
for  use  as  converter  and  furnace  linings  and  the  like,  the 
calcining  of  mineral  substances,  such  as  lime  and  various 
ores,  and  similar  operations.     Dec.  21. 

26,338.  J.  B.  de  Alzugaray.  Improvements  in  and 
connected  with  the  manufacture  of  metallic  alloys.    Dec.  24. 

2S,3"9.  G.  Huth. — From  F.  Pich,  Germany.  An  improved 
flax  for  brazing.     Dec.  24. 

26.446.  D.  Bates  and  G.  W.  Peard.  Improvements 
connected  with  the  annealing  of  metals.  Complete  Specifi- 
cation.    Dec.  27. 

26,470.  W.  P.  Thompson. — From  Le  Syndicat  de  I'Acier 
Gerard,  France.  Improved  process  and  apparatus  for  the 
smelting  of  steel  and  other  metals  direct  from  tlieir  orei  by 
aid  of  heat  and  electricity.     Dec.  27. 

26,595.  W.  F.  Bettell.  Improvements  iu  amalgamators. 
Complete  Specification.     Dec.  30. 

26.631.  T.  M'interbottom.  Improvements  in  machines 
for  breaking  pig  iron.     Dec.  30. 

26,667.  H.  Duncan,  R.  R.  Sheriff,  aud  the  Gold  Recovery 
from  Slimes  Syndicate,  Ltd.     See  Class  I. 

26,689.  G.  Teichgraeber.  Improvements  in  apparatus 
for  heating  the  air  for  supplying  bias!  furnaces.  Complete 
Specification.     IJec.  31. 

CoMPLETK   Specifications   Accepted. 
1900. 
23,320.  W.  S.  Rock.     See  Class  II. 

1901. 
2939.  C.   Haber  and   A.   Savelsberg.     Apparatus  to   be 
employed  in  the  trea'ment  of  molten  lead,  copper,  and  other 
metals.     Dec.  24. 


13,364.  n.  E.  Steinweg.  Process  of  manufacturing 
hollow  bodies  from  easily  fusible  metals  and  metal  com- 
pounds.    Dec.  31. 

r*.150.   D.  Laird.     Sir.eliiug  furnaces.     Dec.  31. 

20,(;57.  H.  Wachwitz,  L.  Sattler,  and  M.  Diinkelsbiihler. 
Manufacture  of  plated  metals.     Dec.  24. 

23,531.  J.  T.  Pagau  and  W.  Buckley.  Production  of. 
metal  castings.     Dec.  24. 

XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications 

26,112.  S.  G.  Wider.  Improvements  in  primary  electric 
cells  or  batteries.     Dec.  21. 

26,229.  II,  White.  Improvements  in  or  relating  to  secon- 
dary electric  batteries.     Dec.  23. 

26,237.  F.  X.  Blanc.  Improvements  in  accumulators 
Dec.  23. 

26,328.  1{.  Pearson  and  O.March.  Means  of  performing 
electro-chemical  reactions.     Dec.  24. 

26,363.  V.  Karavodine.  An  improved  insulating  ma- 
terial, and  process  of  maimfacture  of  same.     Dec.  24. 

26,673.  F.  E.  Elmore.  Improvements  in  apparatus  for 
the  generation  and  electrolytic  application  of  electric 
currents.     Dec.  31. 

2C.714.  O.  Zopke.  Improvements  iu  or  relatins  to 
electric  accumulators  regenerative  by  gases.     Dec.  31. 

26,729.  T.  J.  Bain  and  J.  O.  Hunt.  Improvements  iu 
electric  battery.     Complete  Specification.     Dec.  31. 

26,754.  J.  W.  Stover  and  X.  H.  Suren.  Improvements 
in  apparatus  for  use  in  charging  storage  batteries.  Com- 
plete .Specification.     Dec.  31. 

CoMPUBTB  Specifications  Accepted. 

1900. 

23,729.  Baron  H.  F.  d'Anioult.  Secondary  batteries. 
Dec.  30. 

1901. 


3992.  H.  W.  Cobb.     Electrical  .accnrnulators.     Dec.  24. 
4429.  F.  M.  Chaplet.     Electric  storage  batteries  or  accu 
lulators.     Dec.  31. 

4586.  C.  X^.  (iauzentcs.     Primarv  batteriis.     Dec.  31. 


XII.— FATS,  OILS,  AND  SOAP. 
AppCications. 

25,717.  J.  Carstairs.  An  improved  process  fcr  the 
separation  of  albuminoids  from  fat,  oil,  and  similar  bodies 
not  containing  nitrogen.     Dec.  17. 

25,792.  G.  Bamberg.  Improvements  in  detergents  and 
their  manufacture.     Dec.  17. 

25,057.  I).  M.  Sutherland.  An  improved  process  .and 
apparatus  for  oxidising  and  solidifying  drying  oils.    Dec.  19. 

XIV.— TAXNING,  LEATHER,  GLUE,  and  SIZE. 
Application. 

26,261.  T.  C.  Fawley.  Improvements  iu  the  method  of 
and  means  for  preparing  and  tanning  hides  and  the  like, 
applicable  also  to  dyeing  and  analogous  purposes.  Com- 
plete .Specification.     Dec.  23. 

XVL- SUGAR,  STARCH,  and  GUM.  Etc. 
Applications. 

25,695.  H.  Manoury  and  L.  Xaudet.  Improvements  in 
and  relating  to  the  treatment  of  bagasse.  Complete 
Specification.  FiledDec.l6.  Date  applied  for  June  1,  1901, 
being  date  of  application  in  France. 

26,320.  C.  F.  Topham.  Improvements  in  the  manufac- 
ture of  viscose.     Dec.  24. 
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XVII.— BREWmG,  WINES,  SPIRITS,  Etc. 
CoMPLETB  Specifications  Accepted. 
1900. 

23rjS.  II.  Mcrhnil.  Treatment  . if  pol-ales,  wash  liquors, 
sewape,  and  other  aqueous  wa«te  or  hy.prodnots.     Di^c.  24. 

23,634.  E.  S  Heaven.  Proce.=s  of  drying  malt,  hops,  and 
other  suhstanees,  and  apparatus  therefor.     Dec.  24. 

1901. 
40.    .1.    II.    Brodriuk.      Compounds   and    proeesses    for 
making  homemade  wines.     Nov.  27. 


XVIII. 


-FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 


2.'i,933.  M.  Stoll. 
acid.     Pec.  19. 


Applications. 

A.— Foods.  i 

Preservation  of  fcods  with  carbonic   ! 


B. — Siinil'ilion  ;    Water  Pnrijicalion. 

S.'i.ST.^.  O.  liiimisch.  Improvements  in  apparatus  for 
purifying  water  and  eolleclin;;  matters  suspended  therein, 
especially  suitable  for  trealing  the  effluents  of  paper  and 
pulp  mills.      Oec.  18. 

CoMpiRTE  Spkcipioations  Accepted, 
B. — Sanitation  ;    Water  Purification. 
1900. 
22,856.   .\.  Desgrez  and  V.  Ha'thazard.     App.iratus  for 
regener.^ting  and  purifying  air.     Dec.  24. 
23.198.  H.  McPhail"     .SVe  Class  XVIT. 
23.412.  D.Cameron,   F.  J.  Coromin,  and  A.  J.  Martin. 
Apparatus  for  purif3ing  sewage  and  other  liquids.    Dec.  31. 

XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications 

25,978.  C  Tftbelmann.  Improvements  lelating  to  the 
treatment  of  coated  paper.  Complete  Specification. 
Dec.  19. 

26,075.  H.  E.  Newton.  —  From  The  Farbenfabriken 
Tormals  F.  Bayer  und  Co.,  Germany.  The  manufacture  and 
production  of  celluloid-like  substances,  and  their  use  in 
industrj-.     Dec.  20. 

26,260.  J.  R.  Desmarest  and  J.  M.  P.  Geyer.  Method  of 
treating  vegetable  matters  with  a  view  of  obtaining  paper 
pulp.     Dec.  23. 

XX. -FINE  CHEMICALS,  ALKALOIDS, 

ESSENCES,  AND  EXTRACTS. 
Applications. 

25,688.  C.  Combes.  A  process  and  apparatus  for  the 
manufacture  of  carbon  tetrachloride.     Dec.  16. 

25,699.  W.  K.  liousfield.  Improvements  in  the  manu- 
facture of  substances  usually  prep.ired  by  fractional  distilla- 
tion, and  apparatus  therefor.     Dec.  16. 

25,706.  H.  E.  Newton. —From  The  Farbenfabriken 
vormals  F.  Bayer  und  Co.,  Germany.  The  manafaetnre 
and  production  of  pharmaceutical  compo  uids.     Dec.  16. 

25,804.  H.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  und  Co  ,  Germany.  The  manufacture 
and  production  of  ph.irmaceiitical  compounds.     Dec.  I". 

25,807.   \V.  R.  Gentzen  aud  L.  Roth.     See  Class  V. 

26,618.  A.  Zimmermann. — From  The  Chemische  Fabrik 
auf  Actien  vormals  E.  Schering,  Germany.  The  manufac- 
ture of  camphene.     Dec   30. 


26.619.  A.  Zimmermann. — From  The  Chemische  Fabrik 
auf  Actien  vormals  E.  Schering,  Germany.  The  manufac 
ture  of  camphene.     Dec.  30. 

26.620.  A.  Zimmermann. — Fnmi  The  Chemische  Fabrik 
auf  Actien  vormals  E.  Schering,  Germany.  The  manufac- 
ture of  camphene.     Dee.  30. 

26,7  13.  E.  de  Pass.— From  La  Societe  Seires  et  Herat, 
France.  Process  for  the  manufacture  of  medicamental 
carbonic  acid.     Dec.  31. 

Complete  Specifications  Accepted. 

1900. 

2.3,727.  C.  Moureu.  Manufacture  of  useful  products 
from  heptine  and  octine. 

1901. 

274.  A.  Zimmermann.  From  The  Chemische  Fabrik 
auf  Actien  vormals  E.  Schering,  Germany.  Manufacture 
of  orlho-cx^carbonic  acids.     Dec.  24. 

4200.  C.  Raniagi'. — From  .\.  S.  Rimage,  United  States. 
Process  for  the  production  of  terpeue  peroxide.     Dec.  31. 

21.758.  O.  Mierisch  and  O.  Eberhard.  Processes  for 
making  milk  extracts  resembling  meat  extracts.     Dec.  24. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

25.759.  M.  S.  Abbot,  F.  A.  II.  Loomis,  and  F.  D.  Ives. 
Improvements  in  and  relating  to  machines  fur  making 
m  Itches.     Complete  Specification.     Dec.  17. 

25,788.  n.  J.  Richards,  C.  B.  Dougherty,  M.  Williams, 
and  A.  L.  Williams.  An  improved  squib  for  blasting  pur- 
poses.    C'omplete  Specification.     Dec.  17. 

25,884.  J.  Wetter.— From  The  Westfiilisch  Anhahische 
Sprengsloff-  Aktieuge.scUsehaft,  Germany.  Improvements 
in  or  relating  to  blasting  compositions.     Dec.  18. 

25,994.  R.  Robertson  aud  W.  Rintoul.  Improvements 
relating  to  the  manufacture  of  explosives,  celluloid,  and  the 
like.     Dec.  19. 

26,146.  C.  W.  A.  Goodfellow.  ImproTements  relating  to 
detonating  agents  for  explosive  compounds.     Dec.  21. 

26,247.  J.  A.  E.  Criswall.  Improvements  in  match  mak- 
ing machinery.     Dec.  23. 

26,617.  .1.  Wetter. —  From  Westfalisch  -  Anhaltisehe 
Sprengstoff  -  Alitiengesellschaft,  (iermany.  Improvements 
relating  to  safety  explosives  or  blasting  compositions. 
Dec.  30. 

26.621.  J  A.  E.  Criswell.  Machine  for  making  matches. 
Dec.  30. 

26.622.  .1.  .v.  E.  Criswell.  Machine  for  making  matches. 
Dec.  30. 

26.623.  J  A.  E.  Criswell.  Machine  for  making  matches. 
Dec.  30. 

Complete  Sfbcifioations  Accepted. 
1901. 

3725.  A.  Ilolilngs.  Presses  for  guncotton  or  the  like. 
Dec.  24. 

5967.  W.  C.  Roberts  -  Austen,  K.C.B.  Detonators. 
Dec.  24. 

17,626.  H.  H.  Like. — From  Eastern  Powder  Company 
Ignited  States.     Manufacture  of  explosive  powder.    Dec.  24. 

20,755.  J.  Fiihrer.  Safety  detonating  composition  as  a 
substitute  for  preparation  of  fulminate  of  mercury.    Dec.  31. 

23,740.  F.  L.  Nathan  and  R.  Robertson.  Manufacture 
of  explosives.     Dec.  24. 
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fee  of  One  Guinea  in  addition  to  his  first  year's  subscription ; 
except  that  should  a  Member  who  has  paid  an  entrance  fee 
resign  and  subsequently  seek  re-election  the  Council  may 
dispense  with  a  further  entrance  fee. 


COMMUNICATIONS. 

Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  43  of  the  Bye-laws  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  Bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 


LIST  OF  MEMBEES  ELECTED  23rd  JANUARY  1902. 

Anthony,  John,  82,  Bay  Street,  Toronto,  Canada. 

Bain,  James  Watson,  School  of  Practical  Science,  Toronto, 

Canada,  Chemist. 
Baird,  Dr.  Julian  W.,  Massachusetts  College  of  Pharmacy, 

Boston,  Mass.,  U.S.A.,  Professor  of  Chemistry. 
Bennett,  James  Moss,  302,  Upper  Richmond  Road,  Putney, 

S.W.,  Metallurgist. 


Binning,  Stevenson,  101.  Shooter's  HiU  Road,  Blackheath, 

S.E.,  Technical  Chemist. 
Bousfield,    Geo.,    St.    Sivithin's,    Hendon.    N.W.,   Electro- 
Chemist. 
Bull,  Irving  C,  P.O.   Box   294,  Middletown,  N.Y.,  U.S.A., 

Chemist. 
Burkard,     Dr.    Ernest,     The     Heyden     Chemical    Works, 

Garfield,  N.J.,  U.S.A.,  Chemist. 
Clark,  Robert  M.,  Rrckbunk,  Partickhill,  Glasgow,  Chemist, 
Cowan,   Fredk.  W..   8,   Nassau   Street,   Toronto,  Canada, 

Chocolate  Maker. 
Crush,  E.  H.,  1 7,  Fojie  Road,  Westcombe  Park,  Blackheath, 

S.E.,  Technical  Chemist. 
Davis.  Charles  B  ,  218,  West  134th  Street,  New  York  City, 

U.S.A.,  Technical  Chemist. 
Davis,  Emer.son,  515,  Cass  Avenue,  Detroit,  Mich.,  U.S.A., 

Chemist. 
De  Cew,  J.  A.,  School  of  Practical  Science,  Toronto,  Canada, 

Assistant  in  Chemistry. 
Dodd,  T.  H.,  28,  The  Village,  Old  Charlton,  Kent,  Chemist 

(Royal  Arsenal). 
Easterbrooks,    Frank    D.,    Raritan    Copper    Work-.    Perth 

Amboy,  X.J.,  U.S.A.,  Chemist. 
Ellis,    M.    C,    Knockaloo,    Bedford    Park    P.O.,    Toronto, 

Canada,  Jeweller. 
Fisher,  Pearson,  c/o  Messrs.  Manlove,  Alliott,  and  Co.,  Ltd., 

Bloomsgrove  Works,  Nottingham,  Mechanical  Kngineer. 
Gray,   J.    Campbell,    Glengoyt,     Strines,    near    Stockport, 

Printworks  Chemist. 
Greenwood,  Conrad  Varley,  Green  Hill,  Colne,  Lancashire, 

Cotton  Mill  Manager. 
Guenther,  Felix,  jun..  Sun   Portland  Cement  Co.,  Ltd.,  P.O. 

Box  U)2,  Owen  Sound,  Ontario,  Canada.  Chemist. 
Heebner,    Prof.    Chas.  F.,  Ontario   College   of   Pharmacy> 

Toronto,  Canada, Professor  of  Pharmaceutical  Chemistry- 
Henderson,  .Jas.  A.  Russell,  33,  Blythswood  Drive,  Glasgow, 

Technical  Chemist. 
Hodgkins,   D.    H.,    19,  East    Park    Street,   Newark,   N.J., 

U.S.A.,  Manufacturing  Chemist. 
Hunter.  Henry  Blount,  c/o  Liquid  CO2  Manufacturing  Co., 

S.E.  Corner,  36th  Street  and  First  Avenue,  New  York 

City,  U.S.A.,  Industrial  Chemist. 
Laist,   Frederick,   1408,  N.   Main   Street,  Santa  Ana,  Cal., 

U.S.A.,  Chemist. 
Lazell,    Ellis     Warren,     1110,    Stephen    Girard    Building, 

Philadelphia,  Pa.,  U.S.A.,  Chemist. 
Leightou,  A.  E.,  78,  Hillfield  Avenue,  Hornsey,  N.,  An.aly- 

tical  Chemist. 
Lewis,    Frederick     H.,    Virginia    Portland     Cement     Co., 

Craigsville,  Va.,  U.S.A.,  Manager. 
Littlewood.  Dr.  James  B.,  U.S.  Patent  Ofiice,  Washington, 

D.C.,  U.S. .A.,  Chemical  Examiner, 
iongden,  A.  H.,  Stanton-by-Dale,  Nottingham,  Analytical 

Chemist. 
Lyon,   Edward  H.,  141,   Charles  Street,   New   York  City, 

U.S.A.,  Manufacturing  Chemist. 
Melcher,   Arthur  C,  58,  Bowen   Street,  Newton   Centre 

Mass.,  U.S.A.,  Chemist. 
Merritt,  William  G.,  c/o  Berry  Bros.,  Ltd.,  Varnish  Works, 

Detroit,  Mich.,  U.S.A.,  Chemist. 
Meyrick,   L.   J.,    137,  City  Koad,   Birmingham,   Assistant 

Aujilvst. 
Miller.  H.Harold,  Consumers' Gas   Co.,  269,  Front  Street 

E.,  Toronto,  Canada,  Draughtsman  and  Chemist. 
Milnes,  Ernest  E.,  Joseph  Smithson,  Ltd.,  India  Buildings, 

Halifax,  Yorks,  Chemist. 
Molesworth,  F.  H.,  39,  Hunter  Street,  Sydney,  New  South 

Wales,  Australia,  Analytical  Chemist. 
Morrell,  Dr.  R.  S.,  Gonville  and  Cains  College,  Cambridge, 

Lecturer. 
Nesbitt,   Dr.   Reattie,   44,   Adelaide   Street,    W.,  Toronto 

Canada,  Physician. 
Neumann,  Dr.  Edgar,  10,  Randolph  Crescent,  Maida  Hill 

London,  W. 
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Pakes,  Walter  C.  C,  Government  Laboratory,  Pretoria, 

South  Africa,  Analyst  and  BacteriologiBt. 
Palmer,  Fredk.   G.,  Laboratory,   The  Associated  Portland 

Cement  Manufacturers  (19001,   Ltd.,  White's  Branch, 
Swanscomhe,  Kent,  Analyst. 
Pauli,  Dr.  Hermann,  Keusinaton   Infirmary,  Marloes  Road, 

London,  W.,  Scientific  Chemist. 
Pittard,  John,  30,  Mansfield  Road,  Ilford,  Essex,  Chemical 

Manufacturer. 
Powney,  William  E.  F.,  67,  Barrett's  Grove,  Stoke  Newing- 

ton,  London,  N.,  Analytical  Chemist. 
Riederer,   Herman  S.,  251',    West  95th  Street,  New  York 

City,  U.S.A.,  Chemist. 
Roberts,  William  H.,  5-2,  Devonshire  Road,  Prince's  Park. 

Liverpool,  S.,  Analytical  Chemist. 
Robinson,    Henry   Fishwick,   Culcheth    Chemical    Works, 

Newton  Heath,  Manchester,  Manufacturing  Chemist. 
Rosebrugh,   Prof.   T.   R.,  666,   Spadina  Avenue,  Toronto, 

Can'ada,  Professor  of  Electrical  Engineering:. 
Rucker,    Dr.   Hermann   von,    163,   East  5Cth  Street,  New 

York  City,  U.S.A.,  Chemist. 
Ruhoff,  O.  E.,  c/o  Mineral  Point  Zinc  Co.,  Mineral  Point, 

Wis.,  U.S.A.,  Chemist. 
Schloss,  .Joseph  A.,  Apartado   65,  Monterey,  Mexico,  Ana- 
lytical. Chemist. 
Schulze,  Emil  A.,  The  Guaranty  Mantle  Co.,   Balham  Hill, 

London,  S.W.,  Incandescent  Mantle  Manufacturer. 
Simonson,    W.,    126,   W.    Ninth    Street,   Cincinnati,   Ohio, 

U.S.A.,  Chemist. 
Smither,  F.  W.,  30,  Cole  Building,  Nashville,  Tenn.,  U.S.A., 

Analyticnl  Chemist. 
Smyth,  Dr.  Morland,  Mander  Brothers,  John  Street,  Wolver- 
hampton, Chemist. 
Stevens,  Henry  P.,  The  Firs,  Ash,  Surrey,  Demonstrator 

in  Chemistry. 
Tone,  Frank  Jerome,  c/o  The  Carborundum  Co.,  Niagara 

Falls,  N.Y.,  U.S.A.,  Manager. 
Torrey,  Charles  A.,  jun.,  17,  Park  Vale,  Brookline,  Mass., 

U.S.A.,  Chemist. 
Van  Zwaluwenburg,  Jas.  G.,  32,  Second   Street,  Elizabeth, 

N.J.,  U.S.-'V.,  Analytical  Chemi.st. 
Warren,  H.  D.,  The  Gutta-Percha  and  Rubber  Manufactur- 
ing  Co.,   Ltd.,   45-49,    West   Front    Street,  Toronto, 

Canada,  President. 
Watkins,  E.  J.,  224,  Green  Street,  Upton  Park,  London,  E., 

Works  Chemist. 
Weed,  Henrv  T.,   80,   Livingston   Street,  Brooklyn,   N.Y.. 

U.S.A.,  Teacher  of  Chemistry. 
Williams,  Harold  R.  S.,  25,  Coverdale  Road,  Lancaster,  Gas 

and  Chemical  Engineer. 
Williams,  Walter  Scott,  21,  Hoosac   Street,  North   Adams, 

Mass.,  U.S..\.,  Chemical  Engineer. 
Wilson,  Leonard   P.,    123,  Chadwick  Road,  East  Dulwich, 

S.E  ,  Technical  Chemist. 
Withers,  Prof.  W.  A.,  State  A.  &  M.  College,  West  Raleigh, 

N.C.,  U.S..\.,  Professor  of  Chemistry. 
Young,  Roland  F.,    c/o  The   Wouldham   Cement  Works, 

West   Tburrock,   near  Grays,  Essex,   Cement  Works 

Chemist. 

CHANGES  OP  ADDRESS. 

MHien  notifying  new  addresses,  members  are  requested  to 
write  them  distinctly,  and  state  whether  they  are  temporary 
or  permanent.  Multiplication  of  addresses  is  also  to  be 
avoided  as  tending  to  create  confusion.  When  sending 
subscriptions,  the  use  of  the  form  attached  to  the  application 
helps  in  the  verification  of  addresses,  on  which  the  safe 
delivery  of  the  Journal  depends. 


Annandale,  J.  H. ;  Journals  to  The  Vale,  Pnlton,  Mid- 
lothian, N.B. 

Appleton,  H.  A.,  l/o  Warrington ;  c/o  Vinolia  Co.,  Ltd.. 
Carpenter's  Road,  Stratford,  E. 

Ashwell,  H.,  l/o  91;  117,  Waterioo  Crescent,  The  Forest, 
Nottingham. 

Ashwell,  J.  H.,  l/o  91 ;  117,  Waterloo  Ci-escent,  The  Forest, 
Nottineham. 

Aykroyd,  H,  E.,  l/o  llkley ;  Oakwood  Dye  Works,  Brad- 
ford. 


Bechi,  G.  de,  l/o  London ;  o/o  Messrs.  W.  Bljthe  and  Co.,  I 

Church,  Lanes. 
Beckett,  G.  H.,  I/o  Shore  Road  ;  Glendys  Cottage,  Stevens- 
ton,  N,B. 
Berry,  A.  E.  ;  (communications)   9.5,  Osborne  Road,  Forest 

Gate,  E.;  Journals  as  before. 
Bielecki,  Dr.  Jan,  l/o   Walicois  Street ;   Red.  of  "  Cheiuik 
Polski,"   118,  Marszalkowska  Street,  Warsaw,  Rass'iaa 
Poland. 
Bramwell,  Major  E  ,  l/o  Felsberg ;  Morpeth  Road,  Hoylake, 

Cheshire. 
Briffgs,  Wm.,  l/o  Erskine  Terrace  ;  Mount  Pleasant,  Black- 
ness Avenue,  Dundee. 
Brookes,  E.   A.,  l/o  Manchester;  c/o  The  Chilian   Mills, 

Ltd.,  Chiguaj'ante,  Concepcion,  Chile. 
Bunting,  W.  L.,  l/o  Accrington  ;   Forest   Bunk,  Crawahaw- 

booth,  n**.ir  Manchester. 
Caldecott,  W.   A.,  l/o   Colesberg  ;   Rand  Club,  Johannes- 

bur'j,  Transvaal. 
Gates,  W.  A.,  l/o  Leytoa  ;    "  Waterloo,"  St.  Mawes',   Corn- 
wall;  and  (after  Feb  28.  1902)  retain  .fonruals. 
Christison,    Geo.,   l/o   Kelvinside  North ;    Cremona,  Cam- 
bridge Drive,  Ojlasgow. 
Clanahan,  H.  C,  l/o  King  Street ;  79,  Mosley  Street,  Man- 
chester. 
Crow,  Dr.  ,1.  K. ;  all  communications   to   2,  Ulundi   Road, 

Blackheath,  S.E. 
Crowther,   .!.,   l/o    Swansea ;  South    Australian   School    of 

Mines,  Adelaide,  South  Australia, 
Darke,  J.  M.,  l/o  Shepard  Street ;  551,  Essex  Street,  Lvnn, 

Mass.,  U.S.A. 
Dewar,  Alex.  H.,  l/o  St.   Petersburg;  retain  .Journals  until 

further  notice. 
Diehl,  ().  C,  l/o  Detroit  ;  611,  Thompson  Street,  Saginaw, 

Mich.,  U.S.A. 
Dobb,  Thos.,  l/o  Union  Road  ;  4,  Cavendish  Rojd,  Sharrow, 

SheBBeld. 
Eastick,  C.  E.,  l/o  Mile  End  New  Town  ;  Preston   Lodge, 

Leytonstone. 
Elworthy,  H.  S.,  l/o  London ;  3,  Battlefield  Road,   Sandpit 

■   Lane,  St.  Albans. 
Fleming,  W.   P.  ;  Journals  to  247,  Lintborpe  Road,  Mid- 

dlesbro',  Yorks. 
Fritzsehe,  K.,  l/o   Berlinerstrasse ;  c/o   Schimmel   and  Co., 

Miltitz,  near  Leipzig,  Germany. 
Guest,  E.  G.,  l/o  Onvell  Terr.ace ;  5,  Churchill,  Edinburgh. 
Guttmann,  Oscar ;  all  communications  to    12,  Mark  Lane, 

E.G. 
Hamilton,  Robt. ;  all  communications  to  62,  Tempest  Road, 

Beeston  Hill,  Leeds. 
Harlock,  E.  B. ;  .Journals  to  Newton  Farm,  Middlewich. 
Harris,    Arthur  ;  all   communications  to   22,    Marsh   Gate 

Lane,  Stratford,  E. 
Hartmann,  E.  E.,  l/o  Papaikou  ;   Waialua,  Oahu,  Hawaii. 
Hodgson,    Chris.,    l/o    Darlington ;     33,    Oakdale    Roal, 

Nether  Edge,  Sheffiel.l. 
Holmes,  F.   G. ;    all   communications  to  31,  St.    George's 

Koad,  Waterloo,  Liverpool. 
Howard,   D.   Lloyd ;  (communications)  Little  Friday  Hill, 

Chingford,  FJssex  ;  .Journals  as  before. 
Hyde,  Wm.  Grantley ;  all  communications  to  26,  Winsham 

Street,  Clapham  Common,  S.W. 
Institute  of  Mining  and  Metallurgy,  l/o  Broad  Street  House; 

722-725 \,  Salisbury  House,  London  Wall,  E.C. 
King,  Alf.  .J.  ;  (communications)    Rock    Bank,    BoUington, 
near    Macclesfield    («o<    ^lanuhester) ;     Journals     as 
before. 
Labonde,  Dr.  Leon  ;  Journals  to  P.O.  Box  594,  Rochester, 

N.Y.,  U.S.A. 
Lagerwall,  Dr.  I.;  all  communications  to   Sunthorpe,  Wal- 

lington,  Surrey. 
Lee,  J.  L.,  l/o  West  Street ;  Woodfield,  Lytham,  Lanes. 
Liebmann,  Dr.  A.,  l/o  61  ;   10,  Marsden  Street,  Manchester. 
Loewenthal,    Dr.    R.,    l/o    Sandweg ;    Uhlandstrasse,    39, 

Frankfurt  a/M.,  Germany. 
Lundholm,  C.  A^;  Journals  to  Nobel's  Explosives  Co.,  Ltd., 

Ardeer  Factory,  Stevenston.  N.B. 
McBretney,   E.   G.,  l/o   Pontelract   Road ;  23,  Ferrybridge 
Road,  Castleford,  Yorks, 
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MacKeno,  Wm.,  I/O  Palmer  Street ;  76,  York  Street,  West- 
minster, S.W. 
Jlaxwell,  J.;  (communications)  English   Street,   Carlisle; 

Journals  as  before. 
Mensching,  Ur.  C. ;  (communications)  62,  Delaunajs  Eond, 

Crumpsall,  Manchester  ;  Journals  js  before. 
.Milkr,   A.    K.,    l/o   Cambuslaug ;    all   communicatious    to 

Castlebaiik,  Bothwcll,  X.B. 
Mitchell,  J.  VV'.,  I/O  Wood  Leigh  ;   Plantation  House, Clough 

Fold,  near  Manchester. 
Muter,   Dr.   Jno.,    l/o    London ;     The    Chatelet,    Horley, 

Surrey. 
\cale,  P.  11. ;  all  communications  to  c/o  Messrs.  Morris  and 

Co.,  Uoi.caster. 
.Nichols,  VV..H,  l/o  Cedar  Street;  The   Nichols  Chemical 

Co.,  25,  Biiiad  Street,  New  York  City,  U.S.A. 
O'Brien,    F.,   l/o   Liverpool;    The   Grove,  Nicholas  Road, 

St.  Mark's,  Bristol. 
Oliver,  Win.  Letts;  .lournals  to  101,  Vernon   Street,  Oak- 
land, Cal.,  U.S.A. 
Paton,  W.  U.,  I/O  St.  Helens,  18,  Bertram  Koad,  Liverpool. 
Pattison,   Jas.,    l/o   Glasgow  ;    Drimnamona,    Kilmalcolm, 

N.B. 
Pearce,  VV. ;  all  communications  to  Salway  Hill,  Woodford 

Green,  Esse.x. 
Pentecost,  S.  J. ;  Journals  to  Sherwood  Hill  Works,  Basford, 

Nottingham. 
Phipson,    Dr.    T.    L.,   l/o   Erpingham    Road ;    Cara   Mia, 

Putney,  S.W. 
Pilliug,  Jno.  E. ;  Journals  to  Agnew  Villa.s,  78,  Whitegate 

Drive,  Blackpool. 
I'reston,  K.,  l/o   Bury ;  Grasmere,   W^hitetield,  near  Man- 
chester. 
Pritcliard,  E.  J.,  l/o  Burrows;  North  Hill,  Swansea. 
Puliar,  H.  S. ;  (communications)  PuUar's  Dyeworks,  Perth ; 

Journals  as  before. 
Kawsou,  Chris. ;  (communications)  44,  St.  Augustine  Koad, 

Bedford;  Journals  as  before. 
Richardson,  D.  B.,  l/o  Isle  of  Mull;  Ancheneck,  Killearn 

Station,  N.B. 
Riley,   Jno.;    Journals    to    Majfield,   Thornliebaok,   near 

Glasgow. 
Kipley,  P.  P.,  l/o  Andover ;  c/o   American  Woollen  Co., 

Maynard,  Mass.,  U.S.A. 
Roberts,  Hy.  E.    V.,  l/o  Bath  ;   11,  Albion  Terrace,  Faver- 

sham,  Kent,  Chemist  (Cotton  Powder  Co.,  Ltd.). 
Robinson,   Thos. ;    \^couimunicatious)   The    \'iila,    Nitsbill, 

N.B.  ;  Journals  as  betore. 
Rogers,   Jno.,   l/o   Stevenston ;    2,   Barrie   Terrace,   South 

Beach,  Ajdrossan,  N.B. 
Ruhl,   Louis ;    Journals   to   c/o    Roessler   and   Hasslacher 
Chem.  Co.,  P.O.  Box  ly99,   luO,   'William  Street,  New 
York  City,  U.S.A. 
Rushby,   Wm.,  l/o  Cheapside ;   22.  Surrey   Street,  Batley, 

Yorks. 
Sciymgeour,   Wm.,  l/o   Glasgow;  Whistlebrae,  Lamington 

Heights,  Kalgoorlie,  W.  Australia. 
Shepherd,  R.  des  )<'.,  l/o  Hull ;  o/o  Calico  Printers"  Associa- 
tion, 56,  Mosley  Street,  Manchester. 
ShukoS,    Dr.   A.   A. ;  Journals   to  Borowaja,  .No.    86,  St. 

Petersburg,  Russia. 
Silberrad,  Dr.  O. ;  all  communications  to  Research  Labora- 
tory, Ro^al  Arsenal,  Woolwich,  S.E. 
Smiles,  J.,  l/o   Canoumills ;   173,  Bruntsfield  Place,  Edin-    j 

burgh. 
Smith,  E.  Sell,  l/o  E.   Chicago;  219,  East   Market  Street,    I 

Warren,  Ohio,  U.S.A. 
Speuce,  H. ;  (communications)  c/o  Peter  Spence  and  Sons, 
Ltd.,  Manchester  Alum  Works,  Manchester ;  Journals 
as  before. 
Stafiord,  C.  H. ;    (communications;   Hollytield,    Weldbank, 

Chorley  ;  Journals  as  before. 
Studer,  S.  J.,  l/o  GrappenhaU  Road;    Helvetia,   Stockton 

Heath,  near  Warrington. 
Sutherland,  R.   M. ;     (communications)    Solsgirth,  Dollar, 

N.B. ;  Journals  as  before. 
Takamine,  Dr.  J.,  l/o  Central  Park  West ;  61,  W>st   108th 
Street,  New  York  City,  U.S.A. 


Tatlock,  J.,  l/o  40  ;  45,  Renfrew  Street,  Glasgow. 

Towse,  W. ;   Journals  to  c/o  Messrs.  E.  and  J.  Rictardson, 

Elswick  Leather  Works,  Newcastle-on-Tyne. 
Tripp,   Dr.   E.   H. ;    (eommunicaiions)   46,   Terrace    Road, 

Swansea  ;  Journals  as  helore. 
Trobridge,  A.,  l/o  Gosforth  ;  c/o  Trobridge  and  Co.,  Ltd., 

South  Shore  Road,  Gateshead-on-Tyne. 
TurnbuU,  Dr.   A. ;    Journals    to   33,    St.   Michael's    Road, 

Hoadinglcy,  Leeds. 
Turnbull,   W.   S.,   l/o    Renton ;    37,   'West    George    Street, 

Glasgow. 
W'alker,  D.  C,  I/o  Anaconda;  Gibbonsville,  Idaho,  U.S.A. 
Walker,  J.  W. ;  all  communications  to  Fernlea,  Irvine,  N.B 
Webster,  Geo.  J. ;  Journals  to  Standard  Chemical  Co.,  Ltd. 

Gooderham  Building,  Toronto,  Canada. 
Wense,  Dr.  W.,  l/o  Luneburg ;  Fabrikvorsteher,  Bleiche- 

rode,  Germany. 
Wessel,  Carl ;    (communications)   Geheimer  Commerzien- 

rath    C.     Wessel,    Bernburg ;     (Journals)      Deutsche 

Solvay-Werke  Act.  Ges.,  Bernburg,  Germany. 
Whitaker,  I'horp ;  (communications)  35,  Pemberton  Drive, 

Bradford  ;  Journals  as  before. 
Wielandt,  Dr.  W.,   l/o  Middlesbro' ;  Hertzstrasse  8,  Karls- 
ruhe, Germany. 
Wiener,  A.  F. ;    all   communications   to   Vanadium    Alloys 

(1901),  Ltd.,  31,  Lombard  Street,  E.C. 
Wilson,    R.    H.  ;     Journals    to    Eaglescliffe,    R.S.O.,    co. 

Durham. 
Young,  Jno.,  l/o  Norwich;  (communications)  Gas    Works, 

Sculcoates,  Hull  ;  Journals  as  before. 
Y'ouug,   W.  G. ;   all   comiiiunications    to   Analyst's  Office, 

ijreat  Northern  Railway,  Doncaster. 


MEMB££  ELECTED  20tli  SECEUBEB  1901. 

Allen,  Rd.  F.  (jiot  Allan,  Rd.  F.)  ;  Hart  Park,  New  Brighton, 
N.Y.,  U.S.A.,  Chemist. 


Hatschek,  M.,  41,  Montserrat  Road,  Putney,  S.W. 
McKillop,  F.  W.,  Port  Dundas,  Glasgow. 


Hoiiljon  Section. 


AteetiHy  held  on  Monday,  January  6th,  1902. 


MR.    OTTO    UEHNEK    IN    THE   CUAIU. 


The  Chsir.man,  in  commencing  the  proceedings,  said  it 
was  with  very  gref.t  regret  he  had  to  inform  the  Society 
that  since  the  last  meeting  one  of  the  oldest  members,  id 
fact,  one  of  the  founders  of  the  Society,  one  who  had  been 
indefatigable  in  connection  with  the  London  Section,  and 
had  always  given  his  best  work  to  the  Society,  had  passed 
away,  and  was  laid  to  rest  on  January  4th.  He  referred 
to  the  death  of  Mr.  William  Crowder. 

They  would  also  be  sorry  to  hear  that  Dr.  Geo.  H.  Morris 
had  also  just  died  in  the  prime  of  his  life.  He  would 
always  be  remembered  in  his  association  with  Dr.  Horace 
Brown,  more  especially  in  their  joint  investigations  on  the 
hydrolysis  of  starch.  Dr.  Morns  was  a  most  intelligent 
pioneer  in  that  exceptionally  difficult  department  of  organic 
chemistry. 

REPORT  OF  THE  ARSENIC  COMMITTEE. 

The  Chairman  said  the  first  business  that  evening  was  the 
presentation  of  the  Report  of  the  Joint  Arsenic  Committee 
of  the  Societies  of  Chemical  Industry  and  Public  Analysts. 
In  March  last  a  Committee  was  appointed,  consisting  of  a 
number  of  gentlemen,  not  only  representiug  the  liondon 
Section,  to  inquire  into  the  subject  of  arsenic  testing,  and  to 
report  on  a  process  which  might  safely  be  followed  for  the 
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detection  and  determination  of  small  traces  of  arsenic.  No 
specific  Instruction  was  given  to  the  Committee  as  to  the 
scope  of  the  inquiry,  but  it  was  soon  felt  that  it  was 
impossible  to  deal  with  the  subject  in  its  entirety,  and  that 
the  iuquiry  must  be  limited  in  some  way,  and  it  would  be 
seen  from  the  head  lines  of  the  paper  which  had  been 
circulated  how  far  the  Committee  thought  it  desirable  to 
limit  the  scope  of  the  inquiry.  Very  soon  after  the  appoint- 
ment of  the  Committee,  the  Society  of  Public  Analysts,  who 
were  also  deeplj  interested  in  the  subject,  expressed  a 
desire  to  be  associated  with  it,  and  agreed  to  accept  the 
report  of  the  Committee  as  binding  on  themselves,  if  the 
Committee  were  considered  to  be  a  joint  one  of  the  two 
societies.  As  this  was  somewhat  beyond  the  powers  which 
he,  as  Chairman  of  the  London  Section  possessed,  he 
reported  the  facts  to  the  Couucil,  who,  recognizing  the 
importance  of  the  matter,  resolved  that  the  Committee 
should  not  be  considered  only  one  of  the  Xx)ndou  Section, 
but  as  representing  the  whole  Society.  When  the  labours  of 
the  Committee  were  nearly  at  an  end,  he  reported  to  the 
Council  that  he  hoped  soon  to  be  able  to  report  that  the 
Committee  had  agreed  on  a  method  of  analysis.  The 
Council  then  gave  him  permission  to  deal  with  the  Report 
which  was  now  before  the  meeting,  and  he  had  great 
pleasure  as  Chairman  of  the  London  Section  in  laying  it 
before  the  members.  But  as  the  Society  of  Public  Analysts 
was  interested  in  the  matter,  and  in  fact  were  jointly  con- 
cerned, he  had  taken  on  himself  to  ask  the  President  of 
that  Society  to  inform  the  members  that  they  would  he 
welcome  at  the  meeting  that  night,  so  that  there  would  he 
no  occasion  to  go  twice  over  the  same  Report. 

The  Committee  consisted  of  himself,  Mr.  Alfred  H.  Allen, 
Mr.  Alfred  C.  Chapman,  Mr.  Estcourt,  Mr.  David  Howard, 
Mr.  Ling,  Dr.  Messel,  and  Dr.  Thorne.  After  a  great  deal 
of  work,  they  had  agreed  on  the  Keport,  which  he  would 
ask  the  Secretary  presently  to  read.  He  desired  to  lay  this 
Report  before  the  meeting,  not  so  much  for  discussion, 
because  it  seemed  to  him  that  it  would  scarcely  be  open  to  a 
section  to  discuss  what  was  virtually  a  Council  Report,  but 
to  receive  the  Report,  and,  if  necessary  for  the  purposes  of 
elucidation  of  any  point  which  might  not  be  clear. 

The  Secretakt  (Mr.  A.  R.  Lino)  then  read  the  Report. 

DETECTION  AND  APPROXIMATE  ESTIMATION 

OF  MINUTE  QUANTITIES  OF  ARSENIC 

IN  BEER,  BREWING  MATERIALS, 

FOODSTUFFS  AND  FUELS. 

The  joint  committee  of  the  Society  of  Chemical  Industry, 
and  of  the  Society  of  Public  Analysts,  appointed  in  March 
1901,  and  consisting  of  :  — 

Messrs.  Otto  Hehner  (Chairman), 

Alfred  H.  Allen, 

Alfred  C.  Chapman, 

C.  Estcourt, 

David  Howard, 
•Arthur  R.  Ling, 

Rudolph  Messel,  and 

Leonard  T.  Thorne, 

report  as  follows  :  — 

After  an  examination  of  various  methods,  the  Committee 
recommend  that  of  Marsh-Berzelius. 

Materl4i,s  Required. 

Hydrochloric  Acid. — The  purest  hydrochloric  acid  obtain- 
able is  very  rarely  free  from  arsenic.  To  the  "  pure  "  acid, 
as  purchased  for  analysis,  diluted  with  distilled  water  to  a 
sp.  gr.  of  1  •  10,  sufficient  bromine  is  added  to  colour  it 
strongly  yellow  (about  5  c.o.  per  litre)  ;  sulphurous  acid, 
either  gaseous  or  in  aqueous  solution,  is  then  added  in 
excess  and  the  mixture  is  allowed  to  stand  for  at  least  12 
hours.  Or  hydrobromic  acid  and  sulphurous  acid  may  be 
used.  The  acid  is  then  boiled  till  about  one-fifth  has 
evaporated  and  the  residue  can  either  he  used  direct,  or  may 
be  distilled,  the  whole  of  the  arsenic  having  volatilised  with 
the  first  portion. 

•  Mr.  Ling  also  acted  as  Secretary. 


Sulphuric  Acid. — This  is  more  frequently  obtainable 
arsenic-free  than  hydrochloric  acid.  If  not  procurable,  to 
about  half  a  litre  of  sulphuric  acid,  "  pure  for  analysis,"  a 
few  grammes  of  sodium  chloride  are  added  and  the  mixture 
distilled  from  a  non-tubulated  glass  retort,  the  first  portion 
of  about  50  c.c.  being  rejected.  For  the  purpose  of  the  test 
to  be  described,  oni  volume  of  the  distilled  acid  is  diluted 
with  four  volumes  of  water. 

Nitric  acid  can,  as  a  rule,  be  obtained  free  from  arsenic, 
without  much  difficulty,  the  pure  redistilled  acid  being 
used.  This  should  be  tested  by  evaporating  20  c.c.  in  a 
porcelain  dish,  which  should  then  be  washed  out  with 
dilute  acid,  and  tested  as  described  in  this  report. 

The  purified  acids  should  be  prepared  as  required,  and 
should  not  be  stored  for  any  length  of  time.  If  this  be  un- 
avoidable, however,  Jena  flasks  are  to  be  preferred,  since 
most  bottle  glass  is  liable  to  communicate  traces  of  arsenic. 

Zitic. — Arsenic-free  zinc  is  obtainable  from  chemical 
dealers.  It  should  be  regrauulated,  by  melting  it  and 
pouring  it  from  some  height  into  cold  water.  Mr.  A.  H. 
Allen  holds  it  to  be  essential,  both  for  a  regular  evolution 
of  hydrogen  and  for  the  formation  of  uniformly  deponited 
brown-coloured  mirrors,  that  the  zinc  should  contain  a 
trace  of  iron. 

Lime. — Caustic  lime,  even  when  made  from  white  marble, 
is  not  always  tree  from  arsenic.  A  selection  must,  there- 
fore, be  made  from  various  samples.  If  pure  lime  is  not 
obtainable,  magnesia  may  equally  well  be  used,  and  can 
more  readily  be  obtained  of  sufficient  purity. 

Calcium  Chloride  —  This  salt  often  contains  arsenic,  and 
before  being  used  as  a  drying  agent  must  be  freed  from 
the  volatilisable  part  of  the  impurity,  by  moistening  it  with 
strong  hydrochloric  acid,  fusing  and  regranulating. 

Appaeatcs. 
A  bottle  or   flask,  holding  about  200  c.c.  (for  frothing 
materials  preferably  wider  at  top  than  bottom")  is  fitted  >vith  ' 

a  doubly-bored  cork,  india-rubber  stopper  or  with  a  ground- 
in  glass  connection,  carrying  a  tapped  funnel  holding  about 
50  c.c.  and  an  exit  tube.  The  latter  is  connected  with  a 
drying  tube  containing,  first  a  roll  of  blottiog  paper  soaked 
in  lead  acetate  solution  and  dried,  or  a  layer  of  cotton  wool 
prepared  in  a  similar  way,  then  a  wad  of  cotton  wool,  then 
a  lajer  of  granulated  calcium  chloride  aud  finally  a  thick 
wad  of  cotton  wool.  To  this  tube  is  fitted  a  hard  glass  tube, 
drawn  out  as  shown  in  the  figure,  and  of  such  external 
diameter  that  at  the  place  where  the  arsenic  mirror  is  to  be 
expected,  the  tube  just  passes  through  a  No.  13  Birmingham 
wire  gauge  (corresponding  with  0  •  092  inch).  The  exact  size 
is  not  material,  but  all  tubes  used  for  standards  and  tests 
should  be  as  nearly  as  practicable  of  the  same  diameter.  A 
good  Bunsen  flame  is  used  to  heat  the  hard  glass  tohe  close 
to  the  constriction.  About  one  inch  of  tube  including  the 
shoulder  ought  to  be  red  hot.  A  piece  of  moderately  fine 
copper  gauze  (about  one  inch  square)  wrapped  round  the 
portion  of  the  lube  to  be  heated,  assists  in  insuring  an  equal 
distribution  of  heat.  A  suitable  form  of  apparatus  is  shown 
in  the  drawing. 

Mode  of  Testing. 
About  20  grms.  of  zinc  are  placed  in  the  bottle,  and 
washed  with  water  to  eleau  the  surface,  as  particles  of 
dust  may  contain  arsenic;  all  parts  of  the  apparatus  are 
connected,  and  a  sufficient  quantity  of  acid  (prepared  as 
previously  described)  is  allowed  to  flow  from  the  funnel,  so 
as  to  cause  a  fairly  brisk  evolution  of  hydrogen.  When 
the  hydrogen  flame — which,  during  the  heating  of  the  tube 
should  be  kept  at  as  uniform  a  height  as  possible  (about  a 
quarter  of  an  inch) -burns  vrith  a  round,  not  pointed  tip, 
all  air  has  been  removed  from  the  apparatus.  The  Bunsen 
burner  should  then  be  placed  under  the  hard  glass  tube  as 
described,  and  more  acid  (10  to  20  c.c.  is  generally  enough) 
run  in  as  required.  With  good  materials  no  trace  of  a  mirror 
is  obtained  within  half  au  hour.  Oreat  care  must  be  taken 
that  when  additions  of  acid  are  made  to  the  zinc,  no  bubble 
of  air  is  introduced,  since  in  presence  of  air,  the  arsenic  mirror 
may  become  black   and   unevenly  distributed,   whilst  it  is 

!   brown  when  the  experiment  has  been  properly  conducted.         11 
Should  the  blank  experiment   not  be  satisfactory,  it  must      || 

[   be    ascertained,  by   changing   the    materials    methodically^, 
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whether  the  fault  lies  with  the  acid,  rinc,  other  materialg, 
or  with  the  apparatus. 

Preparation  of  Standard  Mirrors. — When  a  satisfactory 
blank  experiment  has  been  obtained,  a  series  of  standard 
mirrors  must  be  prepared  under  the  following  conditions  :— 

A  hydrochloric  acid  solution  of  arsenious  oxide,  contain- 
ing  in  each  cubic  centiniPtre  O-On]  m<;rni.  of  .\s.|Or„  is  pre- 
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pared  by  diluting  a  stronger  solution  with  distilled  water. 
Two  c.c.  of  this  solution  (equal  to  0-002  mgrm.  of  arseni- 
ous oxide)  are  intixiduced  into  the  apparatus,  a  new  tube 
having  been  joined  to  the  drying  tube.  If  the  zinc  is 
sensitive,  a  distinct  brown  mirror  is  obtained  after 
20  minutes.  It  is  important  to  note  that  some  "pare" 
zinc  is  from  a  cause  at  present  unknown,  not  sufficiently 
sensitive ;  that  is  to  say,  the  addition  of  minute  quantities 
of  arsenic  produces  no  mirror.  The  portion  of  the  tube 
containing  the  mirror  should  be  sealed  off  while  still  filled 
with  hydrogen  ;  in  contact  mth  air  the  mirrors  gradually 
fade.  Mirrors  are  now  similarly  made  with  0-004,  0'006, 
0-008,  and  0-01  mgrm.  of  arsenious  oxide.  With  a  little 
practice  it  is  easy  to  obtain  the  deposits  of  arsenic  neatly 
and  equally  distributed.  The  standard  mirrors,  properly 
marked,  are  mounted  on  a  white  card  or  porcelain  slip.  It 
is  to  be  understood  that  the  first  stage  of  every  test  must  be 
a  blank  of  at  least  20  minutes. 

Hydrochloric  acid  is  somewhat  more  sensitive  than 
sulphuric  acid,  that  is  to  say,  it  gives  rather  denser  mirrors 
with  minute  quantities  of  arsenic.  If  for  one  reason  or 
another,  sulphuric  acid  is  preferred  by  the  operator,  he  must 
make  a  set  of  standard  mirrors  with  sulphuric  acid,  and  use 
these  for  comparison. 

Organic  materials.,  such  as  beer,  yeast,  &c.  cannot  be 
tested,  when  sulphuric  acid  is  used,  without  destruction  of 
the  organic  matter,  whilst,  as  a  rule,  they  can  be  directly 
lested  with  hydrochloric  acid.  However  many  materials. 
:ire  met  with  in  which  it  is  preferable  to  destroy  the  organic 
matter. 

Procedure  withodt  Destkcction  of  Orgahic 
Matter. — The  apparatus  is  started  and  a  blank  experi- 
ment allowed  to  go  on  for  20  minutes.  If  no  trace  of 
a  deposit  is  obtained,  10  c.c.  of  the  liquid  to  be  tested, 
and  about  10  c.c.  of  hydrochloric  acid  are  put  into  the 
fuimel  and  slowly  introduced  into  the  bottle  without  air- 
bubbles.  Some  materials  (beers,  for  example)  are  apt  to 
froth,  hence  the  necessity  for  slow  introduction  If  after 
about  10  minutes  no  mirror  appears,  another  10  c.c.  of  the 
liquid  with  10  c.c.  of  hydrochloric  acid,  are  added,  and  the 
experiment  continued  for  15  to  2(i  minutes,  acid  being  from 
time  to  time  added,  as  may  aj,pear  necessary. 


Malt. — Fifty  grms.  of  the  malt  are  placed  in  a  300  c.c. 
separator  funnel  furnished  with  a  stop-cock ;  50  c.c.  of 
hydrochloric  acid,  prepared  as  described,  and  50  c.c.  ( f 
water  are  warmed  to  about  50°  C.  and  poured  on  the  malt. 
The  whole  is  then  allowed  to  digest  for  15 — 20  minutes 
with  frequent  agitation,  and  the  acid  then  allowed  to  run  off 
by  the  stopcock.  About  60  c.c.  of  the  acid  liquor  is  thus 
obtained,  of  which  every  20  c.c.  contains  the  arsenic  from 
10  grms.  of  the  malt. 

Mops. — 20  grms.  of  hops  are  digested  with  100  c.c.  of 
dilute  hydrochloric  acid  (1  vol.  of  the  purified  acid  to  1  vol. 
of  water)  at  about  50°  C.  for  half  an  hour,  50  c.c.  of  the 
strained-off  liquid  being  used  for  the  test. 

Sugar  and  other  brewing  materials  are  dissolved  in  water, 
10  c.c.  of  acid  added,  and  the  solution  tested  direct,  opera- 
ting upon  from  10  to  20  grms.  of  material. 

Destrcction  of  Organtc  JIatteb. — A.  Acid  Method. — 
10  grms.  of  the  substance  are  placed 
in  a  Sj  in.  porcelain  crucible  and 
?  covered  with  pure  redistilled  nitric 
acid  (about  10  to  15  c.c).  The 
whole  is  then  heated  on  a  sand 
bath  until  the  evolution  of  brown 
fumes  ceases.  Three  c.c.  of  con- 
centrated arsenic  -  free  sulphuric 
acid  are  then  added,  and  the 
heating    continued    till    the    mass 

njnst  begins  to  char,  when  a  further 
quantity  of  5  c.c.  of  nitric  acid  is 
added.  The  heating  is  now  con- 
tinued till  all  the  acid  is  expelled, 
leaving  in  the  cnicible  a  black, 
nearly  dry,  charred  mass.  The 
crucible  is  about  half  filled  with 
water  and  a  few  c.c.  of  hydro- 
chloric acid,  or  of  dilute  sulphuric 
acid  run  in  (according  as  the  one 
or  the  other  is  to  be  used  in  the  Marsh  apparatus),  the 
whole  being  allowed  to  extract  for  about  half  an  hour  on 
a  water-bath.  It  is  then  filtered  into  a  porcelain  basin, 
the  charred  mass  washed  with  hot  water,  and  the  filtrate 
concentrated  down  to  about  30  c.c.,  which  is  allowed  to 
cool,  and  is  then  ready  for  the  test.  It  is  essential  that  the 
mass  should  be  thoroughly  charred,  and  that  the  solution, 
when  filtered,  should  be  colourless. 

In  the  case  of  beer,  10  or  20  c.c.  are  evaporated  to 
dryness  on  a  water-bath,  and  the  residue  oxidised  as  above 
stated. 

Hops. — 10  e.c.  of  pure  nitric  acid  and  5  c.c.  of  pure  con- 
centrated sulphuric  acid  are  mixed  in  a  3  i -inch  porcelaiu 
crucible,  and  the  hops  are  then  added  in  small  portions  at 
a  time,  each  quantity  being  thoroughly  disintegrated  by 
pressure  under  the  acid  with  a  glass  rod,  a  further  quantity 
of  5  c.c.  of  nitric  acid  beiug  added  when  about  half  the 
hops  have  been  thus  introduced.  The  crucible  with  its 
contents  is  then  cautiously  warmed  so  as  to  avoid  frothing 
over.  When  the  evolution  of  dense  red  fumes  ceases,  the 
heating  is  increased,  and  the  acids  are  evaporated  on  a  sand 
bath,  and  the  dry  charred  mass  extracted  with  dilute  acid, 
filtered,  concentrated,  and  introduced  into  the  Marsh 
apparatus  in  the  ordinary  way.  It  may  be  noted  that  with 
many  English  hops  of  relatively  fine  texture,  the  addition 
of  the  second  quantity  of  nitric  acid  above  recommended  is 
unnecessary. 

When,  owing  to  the  presence  of  larger  quantities  of 
arsenic,  smaller  amounts  of  substance,  e.g.,  0-5  grm.  to 
2  grms.  are  taken,  the  quantities  of  acids  recommended 
above  may,  of  course,  be  reduced. 

B.  Basic  Method. — The  materials  are  mixed  with  pure 
lime  or  magnesia  (1  grm.  for  20  c.c.  of  beer)  dried  and 
incinerated.  For  sugars  or  other  solid  materials,  about 
half  their  weight  of  base  is  employed.  The  ash  is  dissolved 
in  hydrochloric  acid,  and  the  solution  tested.  This  method 
is  not  recommended  for  hops. 

Of  coal  or  other  fitel,  after  careful  sampling,  two  portions 
of  1  grm.  each  are  weighed.  One  portion  is  incinerated  in 
a  platinum  dish  in  a  mufBe  and  the  hydrochloric  acid 
extract  of  the  ash  tested  for  "  non-volatile  arsenic."  The 
other  is  intimately  mixed  with  1  grm.  of  lime  or  magnesia 
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and  alpo  incinerated.  The  hydrochloric  acid  extract  of  the 
latter  <n\es  the  "  total  arsenic,"  the  difference  between  the 
two  dfSerminations  being  the  "  volatile  arsenic."  It  may, 
in  some  cases,  be  found  that  the  above-mentioned  quantity 
of  fuel  gives  a  mirror  too  dense  to  be  measured.  When 
this  18  the  case  the  hydrochloric  acid  extract  is  diluted  to 
a  determinate  volume  and  an  aliquot  portion  tivken. 

Sulphites. — The  sulphurous  acid  must  be  oxidised  by 
bromine,  the  excess  of  the  latter  being  removed  by  heating. 

The  Committee  have  convinced  themselves  that  arsenic 
in  both  states  of  oxidation  can  be  detected  and  estimated 
by  the  procedure  described. 

As  an  additional  precaution,  a  fresh  tube  should  always 
be  substituted  for  that  containing  the  mirror,  and  the 
experiment  continued  for  a  further  period  of  15  minutes. 
Should  a  second  mirror  be  formed,  the  quantity  of  arsenic 
with  which  it  corresponds  is  to  be  added  to  that  shown  by 
the  first. 

It  must  be  understood  that  the  tests  are  all  only  approxi- 
mate, and  that  mirrors  corresponding  with  less  than  0"003 
mgrm.  of  arsenious  oxide  in  the  quantity  of  materials  taken, 
cannot  be  safely  relied  upon.  When  a  mirror  has  been 
obtained,  a  duplicate  test  should  always  be  made  to  preclude 
error  by  accidental  contamination. 

The  proof  that  the  mirrors  are  arsenical  is  obtained  as 
follows: — The  narrow  portion  of  the  tube  containing  the 
mirror  (which  should  not  be  rten.ser  than  that  produced  by 
0-01  mgrm.  of  arsenious  oxide)  is  cut  off,  the  hydrogen 
replaced  by  air,  and  the  ends  sealed  up.  The  tube, 
held  in  the  tongs  is  then  heated  by  drawing  it  repeatedly 
through  the  flame  of  a  Bunsen  lamp  until  the  mirror  has 
disappeared.  On  cooling,  minute  crystals  of  arsenious 
oxide  deposit,  the  sparkling  of  which  can  be  seen  with  the 
naked  eye  if  the  tube  be  held  before  a  luminous  flame,  and 
which  can  be  readily  identified  under  the  microscope  by 
their  crystalline  form. 

This  test,  as  recommended,  is  one  of  such  extreme 
delicacy,  that  with  quantities  of  20  grms.  (or  20  c.c.)  it 
will  give  an  indication  of  the  presence  of  0' 00001 5  per 
cent,  (or  one  part  in  7,000,000)  of  arsenious  oxide.  This 
would  represent  with  solids,  1/1000  grain  per  pound,  with 
liquids  1/100  grain  per  gall.  It  must  be  understood  that 
the  Committee  do  not  suggest  any  limits  tor  traces  of 
arsenic  which  may  be  regarded  as  negligible ;  but  they 
desire  to  express  the  opinion  that  limits  should  oiEcially  be 
fixed  by  the  Royal  Commission  or  otherwise.  This  could 
be  easily  effected  by  prescribing  the  amounts  of  solids 
and  liquids,  respectively,  to  be  taken  for  the  test,  and  the 
minimum  mirror  to  he  recognised. 


The  Chairman  said  he  should  be  glad  to  give  any  further 
information  if  desired. 

Mr.  B.  E.  R.  Newlamds,  after  thanking  the  Council  for 
allowing  the  London  Section  to  first  hear  this  Report, 
proposed  a  vote  of  thanks  to  the  members  of  the  Com- 
mittee, which  included  not  onlj-  experts  and  professional 
chemi.sts,  but  also  several  gentlemen  who  were  manu- 
facturers. All  these  gentlemen  had  devoted  a  great  deal 
of  time  to  the  matter,  and  had  male  some  hundreds  of 
determinations,  and  had  exchanged  samples  with  one 
another.  He  knew  of  more  than  one  member  of  the 
Committee  who  made  up  samples  containing  a  fixed 
quantity  of  arsenic  and  sent  them  round  to  all  the  other 
members  of  the  Committee  who  had  not  the  slightest  idea 
of  what  they  contained,  but  who  examined  them  and  sent  in 
their  results  to  the  gentleman  who  had  sent  their  samples 
round.  In  this  way  the  number  of  determinations  was 
multiplied  to  a  great  extent,  and  the  Committee  were 
entitled  to  their  gratitude  for  their  kindness  in  doing  all 
this  work.  Although  it  was  a  somewhat  ancient  story  now, 
the  question  of  arsenic  in  food  was  very  important,  and 
these  gentlemen  had  done  a  very  great  service  to  the 
community. 

Me.  Gordon  Salamon  seconded  the  vote  of  thanks. 
He  said  he  felt  he  might  claim  to  do  so  because  he  was 
largely  engaged  in  endeavouring,  in  conjunction  with 
others,  to  arrest  the  terrible  epideniic  which  occurred  in 
Manchester  district  last  year.  It  had  been  said  that  they 
ought    not    to   have   recommended   the    Reinsch    method 


because  it   was  uut  suiiiuicuily  certain  in  its  application  to 
the  determination  of  minute  quantities  of  arsenic.     Anyone 
who  had  heard  the  Report  just  read,  or  could  appreciate 
the  amount  of  minutia;  which   the  Committee  had   worked 
out  in  connection  with  the  proper  application  of  the  Marsh- 
Berzelius  test  in  connection   with   brewing  materials,  must 
tome  to  the  conclusion  that,  having  to   contend,  as  he  and 
his  colleagues  had,  with   the  ravages  that  the  poison  was 
making,  and  stop   them  at  all  hazards,  they  were  justified 
in  adopting  a  process  which  could  be  speedily  applied  aod 
which  they  had  to   hand  in    a  very  available  form,  one, 
moreover,  which  indicated  the  existeuce,  not  of   traces,  but 
of  poisonous  quantities  of  arsenic.     That  was  their  justifi- 
cation and  reason  for  adopting  that  test.     Until  now  his 
lips  had  been  closed  with  regard  to  this  matter,  but  he  felt' 
lie  might  now  say  that  during  that  anxious  time  when  there 
was  very  little  sleep  for  anyone  concerned,  had  they  used 
the  Marsh-Berzelius  test,  and  placed  it  in   the   hands  of 
unskilled  chemists,  it  would  have  been  perfectly  iiupossible 
for  the  brewers  to  have  applied  it  as  now  prescribed  by  tbe 
Committee.     What  they  had  to  do  was  to  deal   with   the 
facts   as    they  existed,  and   with   poisonous  quantities    of 
arsenic.      He   might   further   add  that   had   they   adopted 
the  process  as  now  described,  they  would  practically  and 
wrongfully  have  condemned  the  beer  in   tue  Manchester 
and  the  North  of  England  district,  because  it  was  at  that 
lime  not  known  that  brewing  materials  were  so  liable  to 
contain   traces   of  arsenic   derived   from    various   sources, 
though  not  to  a  poisonous  extent.     At  that   period  there 
were  few  beers  in  the   north   that  would  not  have  given  a 
mirror  by   the  Marsh-Berzelius  test.     He   thought  it  was 
only  right  to  state  why  he  and  his  colleagues  had  adopted 
the  Reinsch  test  after  it  had  been  considered  by  the  President 
of  the  Commission,  Mr.  Fletcher  Moulton,  in  conjunction 
with  other  tests  which  were  presented  to  him.     With  regard 
to  this  Report  there  were  several  questions  he  should  like 
to  have  put,  but  he  would  refrain  becau.se  the  Chairman  had 
deprecated  discussion,  and  it  would  not  be  in  good  taste  to 
import  a  discussion  into  a   vote  of  thanks.     He  seconded 
the  motion  most   heartily,  but  he    hoped  an   opportunity 
might  be  given  for  asking  certain  questions  in  connection 
with  the  Report,  because  some  questions  had  arisen  which 
required  elucidation,  not  in  respectof  the  work  which  had  been 
done,  but  in  connection  with  other  points  in  arsenic  testiog 
of  brewing  materials,  which  it  appeared  to   him  it  would  be 
well  to  look  into. 

Mr.  Newlands  said  he  was  sure  it  wjjs  not  the  wish  of 
the  Committee  to  prevent  a  discussion  of  the  Report  taking 
place  at  the  proper  time,  after  it  had  been  considered  by 
the  Council.  He  then  put  the  motion,  which  was  carried 
unanimously. 

The  Chairman  said  he  did  not  know  that  it  was  necessary 
to  reply,  but  the  Committee  were  exceedingly  glad  to  find 
tliat  their  labours  were  appreciated.  He,  personally,  should 
be  delighted  to  have  the  widest  and  fullest  discusuicn,  but 
as  chairman,  not  only  of  the  Committee,  but  of  the  Loudon 
.Section,  he  had  to  consider  the  time  at  their  disposal,  and 
if  he  allowed  a  general  discussion  on  this  question,  he  feared 
the  reader  of  the  next  paper  would  have  very  little  chance, 
ilr.  Salamon  knew  that  every  member  of  the  Committee 
would  be  delighted  to  give  bim  the  fullest  information. 

THE  RETARDING  INFLUENCE  OF 

ALDEHYDES  ON  THE  MATURATION  OF 

POTABLE  SPIRITS. 

J.    T.    HEWITT,  M.A.,    D.SC,    I'H.D. 

?'Ae  Constituents  of  Spirits. 
Higher  Alcohols  (^Fnsel  Oil). — Fusel  oil  consists  for 
the  most  part,  of  amyl  alcohols,  and  of  these  3-methyl- 
butanol-1  forms  the  greater  portion,  the  optically  active 
2-methylbutauol-l  being  present  in  less  quantity.  Normal 
aud  iso-primary  butyl  alcohols  are  also  generally  present, 
the  propyl-alcohols  if  present  would  not  be  found  in  the 
feints,  but  with  the  ethyl  alctihol,  since  the  alcohols  mixed 
\vith  water  give  mixtures  attiiining  a  vapour  pressure  of 
760  mm.  at  about  gu"  C.  or  practically  at  the  boifing  point 
of  ethyl  alcohol  itself.  But  the  terms  "  fusel  oil "  tmd 
"  higher  alcohols  "  are   not  synouymous  ;  other  substances 
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present  iu  fpirit^  have  boUiiig  points  above  those  of  alcohol 
and  water  and  consequently  appear  in  the  latter  portions 
obtained  on  careful  fractionation.  It  has  only  to  be 
remembered  how  tor  some  time  a  red  coloration  with 
aniline  acetate  was  held  to  be  a  test  for  aniyl  alcohol 
(Jorissen,  Her.  1880,  13,  :i439),  to  see  how  careful  one 
should  be;  it  was  K.  i'oerster  who  pointed  out  that  the 
test  depended,  not  on  the  amyl  alcohol  itself,  but  on  the 
minute  quantities  of  furfural  accompanying  it  as  an 
impurity  (Ber.  1882,  15,  230,  322). 

;  \Fatty  Acids  ami  their  £sters.  —  Take,  secondly,  the 
"  compound  ethers  "  ;  how  is  it  that  these  occur  in  spirits  ? 
Either  they  are  formed  by  the  interaction  of  acids  already 
present  in  new  spirits  with  alcohols,  or  else  they  are 
produced  on  maturation  by  oxidation  of  alcohuls  or 
aldehydes  to  acids  and  subsequent  esterification.  I'robably 
the  free  acids  originally  present  in  the  spirits  will  account 
for  any  esters  formed,  the  idea  ot  oxidation  takiD<;  place 
to  any  appreciable  extent  in  a  cask  being  at  least  doubtful. 
That  spirits  "  mature  "  in  contact  with  the  air  in  the  sense 
thai  they  become  less  raw  in  taste,  is  to  be  ascribed  more 
to  evaporation  than  to  oxidation  of  impurities. 

In  new  spirits,  volatile  organic  acids  are  presmt  in 
appreciable  amouut,  a  fact  which  was  recognised  as  far 
back  as  1851-52  when  Kowuey  isolated  eaprylic 
(CHjCCHjjsCOOH)  and  capric  cCHjfCHjJgCOOH)  acids 
from  the  lusel  oil  of  Scotch  whisky.  (^Trans.  Koy.  Soc. 
Edin.  20,  ii.  219  ;  Q.  J.  Chem.  Soc.  4,  372,  5,  22).  Allen 
only  mentions  acetic  acid  (this  Journal,  ISai,  10,  305), 
but  certainly  these  two  higher  homologues  are  present,  not 
only  in  the  fusel  oil  but  also  to  a  certain  extent  in  the 
whisky,  and  it  is  very  possible  that  other  acids  of  the  same 
series  might  be  isolated.  Butyric  and  caproic  acids  are 
both  fermentation  products  and  the  so-called  "  oenanthic 
ether"  (.CjUu.COtJCjHj)  -s  largely  used  as  a  spirit 
tiavouring. 

On  keeping  the  spirit,  slow  esterification  takes  place,  but 
is  never  complete.  Leave  a  spirit  long  enough  and, 
eventually,  equilibrium  will  be  attained,  and  it  is  a  physical 
impossibility  tor  the  organic  acids  to  become  completely 
esterified  in  presence  of  water. 

Allen  calls  attention  to  this  point  (Commercial  Organic 
Analysis,  3rd  edit..  Vol.  I.,  p.  145),  and  only  recently 
A.  Zega  (Chem.  Zeit.  1901,  25,  "93),  who  was  entrusted 
by  the  Servian  Government  to  decide  between  certain 
samples  being  "  natural  spirits  "  or  "  artificial  "  in  the  sense 
that  they  were  obtained  by  dilution  of  practically  pure 
alcohol  and  addition  of  flavouving  materials,  showed  that 
the  best  decision  could  be  arrived  at  by  estimation  of  free 
organic  acid  and  organic  acid  combined  as  esters,  the  ratio 
ot  free  acid  to  total  acid  never  falling  below  I  :  2.  The 
rf.tio  was  indeed  generally  considerably  higher,  18  samples 
of  grape  brandy  (^Tresterbranntwem)  gave  numbers  which 
vancd  from  1  :  2o  to  1:5-3,  whilst,  for  plum  brandy 
(^Zwetschgenbranntitein)  the  ratio  was  lound,  in  21  samples, 
to  range  between  1  :  4  and  1  :  8-4.  With  alcohols  obtained 
by  reciilytng  apparatus,  the  quantities  of  acid  were  small,  but 
the  ratio  of  free  acia  to  acid  combined  as  esters  was  reversed, 
varying  from  1  :  1'3  to  1  :  1'75. 

An  old  whisky  may  be  entirely  deprived  of  its 
characteristic  flavour  by  distillaticm  ivfter  it  has  been  ren- 
dered faintly  alkaline  with  sodium  carbonate,  a  process 
which  removes  free  fatty  acid,  but  does  very  little  towards 
saponifying  the  esters  present. 

The  incompleteness  of  the  esterification  of  fatty  acids, 
even  in  very  old  spiiits,  is  excmpliiied  by  the  large  analytical 
material  given  by  Girard  and  Cuniasse  ^, Manuel  pratique  de 
I'Analyse  des  AlcooU  et  des  Spiritueux).  One  striking  case 
mentioned  by  them  is  that  of  a  La  Eochelle  brandy  ot  1860  | 
(sp.  gr.  =  u-9391)  in  which  the  free  acids  and  the  esters 
were  respectively  960  and  633-6  milligrammes  per  litre, 
i.e.,  even  alter  upwards  of  30  years  the  free  acid  exceeded 
esters  by  roughly  50  per  cent. 

Aldehydes  and  Ketones. — Leaving  the  acids  and  the 
esters  to  which  ibey  give  rise,  we  have  one  otter  class  of 
compounds  containuig  only  carbon,  hydrogen  and  oxygen, 
VIZ., — the  aldehydes  and  possibly  ketones  ill  subsidiary 
quantity.  The  origin  of  aldehydes  in  spirits  is  twofold  :  on 
the  one  hand  there  are  aldehydes  of  the   C"Hj„0  series 


obtained  by  direct  o.Nidatiou  of  the  corresponding  alcohols. 
On  the  other  we  have  furfural,  and  possibly  other  products 
produced  by  the  decomposition  of  carbohydrates.  Woodv 
libre  and  gums  yield  two  pentoses,  xylose  and  arabiuose  on 
hj  drolysis  ;  these  when  heated  in  dilute  mineral  acid  solution 
yield  lurfural. 

The  production  of  such  substances  is  not  then  at  all  a 
matter  of  surprise,  the  distillation  of  liquids  usually 
containing  some  barley  husks  in  suspension  and  to  a 
cenainty  some  pentoses  in  solution  must  necessarily  give 
rise  to  furfural.  The  furfural  is  present  in  spiriis  to  a 
small  amount,  generally  somewhere  about  five  parts  in 
lUO.i'UO  in  the  case  of  pot-still  whisky,  so  that  its  contri- 
bution to  the  flavour  of  whisky  is  practically  nil.  On  the 
other  hand  furfural  has  a  by  no  means  good  reputation  as 
far  as  its  ph) siological  action  is  concerned,  iu  addition  to 
earlier  work  which  has  been  carried  out  in  this  direction 
(Cy.  Maguan,  Jahresb.  -J.  i'harm.  uud  Toxicologie,  1887, 
N.F.  22,  6U9.),  an  abstract  from  Semainp  med. ),  I  may 
call  attention  to  a  paper  by  Sir  Lauder  Bruuton  and 
Professor  Tunniclitte  in  the  Lancet  of  December  19uo,  in 
which  not  only  the  evil  effects  on  cats  but  also  on  men  are 
described. 

Until  recently  the  estimation  of  aldehydes  other  than 
furfural  in  whisky,  which  I  beheve  to  be  the  cause  of  the 
peculiar  raw  smell  and  taste  of  pot-still  whisky,  has  been 
no  easy  matter,  no  really  reliable  general  method  having 
been  published. 

Aldehydes  (and  ketones)  react  very  quickly  with 
primary  hydrazines  to  form  non-volatile  bydrazoues  which 
may  be  removed  by  distillation.  Phenylhydrazine  is  itself 
volatile,  so  that  any  excess  will  pass  over  with  the  distillate 
and  contaminate  the  latter.  One  may  remove  any  such 
hydrazine  by  re-dist;llatiou  with  a  mineral  acid.  Such 
treatment  is,  however,  likely  to  produce  other  changes  in 
the  spirit :  esterification  is  promoted,  while  basic  substances, 
to  which  the  spirit  may  owe  a  part  of  its  characteristic 
flavour,  are  held  back.  What  is  needed  is  a  primary 
hydrazine  of  neutral  properties,  non-volatile  itself,  and 
forming  non-volatile  hydrazones.  Such  a  substance  is  the 
sodium  (or  other  suitable  metal)  salt  of  phenylhydrazine- 
para-sulphonic  acid.  The  salts  ot  other  aromatic  hydrazine 
sulphonic  or  carboxylic  acids  can  be  used  :  but  the  sodium 
salt  of  phenyihydrdzine  para-sulphonic  acid  is  the  cheapest 
which  can  beobtsiined  ;  it  crystallises  well  and,  deprived  of 
water  of  crystallisation,  will  keej)  apparently  any  length  of 
time. 

If  this  salt  be  dissolved  in  water,  then  added  to  a  new 
pot-still  whisky  and  the  mixture  allowed  to  stand,  the  raw 
smell  quickly  disappears,  and  on  distillation  the  spirit  is 
obtained  in  a  quite  potable  form.  Whisky  so  treated  is 
found  to  be  free  Irom  furfural  if  sufficient  salt  has  been 
added  to  combine  with  all  the  aldehydes  present. 

It  is  necessary  to  obtain  data  as  to  the  amount  (a)  of 
furfural ;  (6)  of  total  aldehydes  iu  new  and  old  spirits. 
With  regard  to  the  former,  Allen  remarks  :  "  The  prejence 
of  furfural  in  spirits  can  be  detected,  and  the  proportion 
roughly  guessed  at  by  the  reaction  ot  the  sample  with  a 
solution  of  aniline  in  glacial  acetic  acid"  (Commercial 
Organic  Analysis,  3rd  edit..  Vol.  L,  p.  159).  This  colour 
reaction  may  be  worked  into  a  fairly  good  colorimetric 
estimation. 

The  colour  is  due,  as  Stenhouse  (Annalen,  1870,  156 
197)  and  Schiff  (Annalen,  1880,  201,  35d  ;  Ber.  1S78,  u' 
832,  1694,  1840)  have  shown,  to  the  production  of  dyestuffs 
of  basic  character  in  which  one  molecule  of  the  aldehvde 
unites  with  two  molecules  of  the  base.  The  reaction  not 
taking  place  between  ions,  needs  time  for  completion  ;  it  is  a 
reaction  in  which  the  velocity  is  by  no  means  infinitely  crreat. 
That  one  should  work  under  comparable  conditions  is 
shown  by  the  following  experiments. 

(a.)  Influence  of  Time.— Foar  Nessler  tubes  of  35  mm. 
diameter  were  each  charged  with  lo  c.c.  of  a  solution  of 
furlural  in  methylated  spirit  (the  spirit  itself  was  furfural- 
free.)  One  c.c.  of  an  aniline  acetate  solution*  was  added 
to  each  of  the   tubes  at  12.38  p.m.,  12.43  p.m.,  12.49  p.m., 

•  Made  by  dissolving  10  grms.  of  aniline  in  sufficient  acetic  acid 
for  dear  solution  and  then  making  up  with  water  to  11X1  c.c. 
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aud  1.38  p.m.  rcspe^livrW.  At  1.12  p.m.  very  little 
difference  was  to  be  seen  in  the  first  three  tubes;  at 
2.15  p.m.  the  first  three  tabes  were  identical  in  shade,  but 
a  little  darker  than  the  fourth  tube.  Bj  2.38  p.m.  all  four 
tubes  were  of  equal  shade.  Hence,  with  solutions  of  the 
strength  taken,  the  full  shade  takes  nearly  an  hour  to 
develop  ;  after  this  it  remains  stationary  until  it  begins  to 
fade,  as  it  always  does  sooner  or  later  on  exposure  to  light. 
In  a  reaction  ofthis  sort,the  rate  of  development  of  the  colour 
will  obviously  depend  not  only  on  the  concentration  of  the 
furfural,  but  ako  on  that  of  the  aniline,  and  for  rapid  work 
it  will  be  advantageous  to  increase  the  quantity  of  the  latter 
substance  present. 

(6.)  Influence  of  Alcoholic  Strength  on  Depth  of 
Shade. — To  measure  the  effect,  if  any,  of  the  quantity  of 
water  present  on  the  shade  produced,  the  following  solutions 
were  made  up  : — 

(i.)  2  c.c  of  I  per  cent,  furfural  solution  +  30  c.c.  of  water. 

(ii.)  .,  ■  „  +  20  „ 

(iii.)  „  «  +  10  „ 

(iv.)  „  »  no  water    „ 

Methylated  spirit  added  to  50  c.c 

Five  c.c.  of  aniline  acetate  solution  (1  gnn.  of  aniline  in 
10  c.c.)  were  added  to  each  solution :  (i)  became  turbid 
almost  immediately ;  the  others  developed  their  colour 
without  precipitation,  (ii)  being  more  orange  in  shade  than 
(iii),  and  (iii)  in  turn  than  (Iv).  The  effect  of  the  water 
seems  to  be  to  develop  the  colour  more  rapidly ;  after 
10  minutes  (ii)  was  darkest  in  shade.  After  30  minutes 
(iii)  and  (iv)  were  compared  ;  o  c.c.  of  dilute  alcohol  (80  c.c. 
methylated  spirit20  :  c.c.  water)  had  to  be  added  to  (iii) 
in  order  to  reduce  its  colour  to  the  same  shade  as  (iv). 
Thus  an  increase  of  20  per  cent,  in  the  water  in  a  solution 
had  apparently  increased  the  quantity  of  furfural  by  about 
10  per  cent.  The  effect  of  water  is  not  very  great,  but  it 
shows  that  for  anything  approaching  an  accurate  colori- 
metric  estimation,  the  alcoholic  strengths  of  the  test 
solution  and  of  the  spirit  to  be  tested  should  at  any  rate 
roughly  approximate. 

(c.)  Removal  of  Colouring  jV/a«e;-.— The  removal  of  the 
colouring  matter  of  a  spirit  can  be  effected  by  distillation, 
but  since  distillation  cannot  be  carried  to  dryness  on 
account  of  charring  the  residue  and  the  high  boiling  poiiit 
of  furfural,  evidently  one  will  not  obtain  all  the  furfural  in 
the  distillate  by  one  distillation.  A  small  round-bottomed 
flask,  tUted  as  shown  in  the  sketch,  was  charged  with  2  c.c.  of 
furfural  solution  (1  per  cent.)  and  10  c.c.  of  methylated  spirit. 
This  was  rapidly  distilled  over  a  naked  flame  to  nearly  the 
last  drop.  The  following  process  was  repeated  three  times, 
10  c.c.  of  methylated  spirit  were  added,  and  the  liquid  distilled 
to  nearly  the  last  drop.     The  united  distillates  were  made 

up  to  50  c.c.  with  methy- 
lated spirit.  A  check 
solution  was  made  with 
2  c.c.  of  the  1  per  cent, 
furfural  solution  made 
up  to  50  c.c.  with  me- 
thylated spirit.  Five  c.c. 
of  aniline  acetate  solu- 
tion were  added  to  each 
quantity;  the  colours  in 
each  Ncssler  glass  de-  ' 
Teloped  at  the  same  rate 
and  to  the  same  extent. 
The  residue  left  in  the 
distilling  flask  was  tested  for  furfural ;  after  half-an-hour 
no  furfural  reaction  could  be  detected. 

(d.)  Influence  of  Temperature.— fbe  colorimetric 
estimation  can  be  carried  out  well  at  the  ordinary  laboratory 
temperature,  obtaining  two  liquid  specimens  within  a  de^ee 
or  two  of  one  another  presents  no  difficulty.  Hot  solutions 
are  out  of  the  question,  the  colouring  matter  produced  by 
aniline  and  furfural  being  rapidly  and  completely  destroyed 
at  100°  C. 


Method  of  estimating  Furfural. — The  reagents  necessary 
are  alcohol,  aniline,  acetic  acid,  and  furfural.  Most  spirits 
to  be  tested  are  of  roughly  proof  strength ;  methylated  spirit, 
which  gives  no  furfural  re.iction,  may  be  diluted  to  sp.  gr. 
0'920;  there  is  no  occasion  to  D,se  rectified  spirit.  If  the 
methylated  spirit  show  ;i  furfural  or  other  reaction  with 
anihne  acetate,  it  is  as  w^ll  to  boil  it  under  reflux  with 
.1  to  10  per  cent,  of  caustic  potash  salution  (50  per  cent.) 
and  then  to  rectify  with  a  column.  For  this  purpose  I 
generally  make  my  own  column  with  about  10  or  15  bulbs. 
The  spirit  boiling  at  78°— 80^  C.  is  collected  apart,  and  if  it 
still  shows  a  reaction  with  aniline  acetate,  it  is  mixed  with  a 
solution  of  sodium  phenylhydrazine  sulphonate  in  the 
minimum  quantity  of  water.*  After  standing  12  hours  the 
spirit  is  again  rectified  and  the  distillate  reduced  to  a  specific 
gravity  of  0".i20  by  addition  of  water. 

The  aniline  should  be  pure  and  freshly  distilled. 

The  acetic  acid  is  the  ordinary  commercial  glacial  acetic 
acid.  It  sometimes  contains  traces  of  furfural  (Victor 
Meyer,  Ber.  (1878)  H,  697, 1870).  In  making  up  the  aniline 
acetate  solution,  take  equal  volumes  of  fleshly  distilled 
andine,  acetic  acid  and  water,  boil  for  a  few  minutes  and 
cool  to  ordinary  temperature  j  any  furfural  is  thus  effectually 
destroyed. 

The  furfural  to  be  used  should  be  freshly  distilled 
(b.  pt.  161°)  and  standard  solutions  made  up  with  the  spirit 
of  0';120  sp  gr.  to  contain  10,  1,  and  0-1  grm.  of  furfurol  per 
litre  respectively. 

¥or  estimation,  the  spirit,  if  colourless,  can  be  employed 
directly,  if  coloured  (usually  it  is),  then  a  definite  volume 
must  be  distilled  nearly  to  the  last  drop,  fresh  dilute  spirit 
poured  into  the  flask  and  the  process  repeated  three  or  four 
times.  The  united  distillates  are  then  made  up  to  some 
definite  volume. 

Two  measuring  cylinders  graduated  in  c.c.  and  of  the 
-ame  diameter  are  chosen.  Into  one  glass  20  c.c.  of  the 
liquid  are  poured,  into  the  other  is  measured  a  quantity  of 
standard  furfural  solution  containing,  approximately,  the 
same  amount  of  furfund  solution  as  is  contained  in  the 
20  c.c.  of  spirit.  The  volume  of  the  standard  furfural 
.solution  is  then  also  made  up  to  20  c.c.  by  the  dilute  spirit, 
I  c.c.  of  the  concentrated  aniline  acetate  solution  is  added  to 
each  vessel,  and  after  standing  10  minutes,  the  shades  on 
looking  through  the  spirits  against  a  white  background,  and 
also  on  holdiniT  up  to  the  light  are  carefully  adjusted  by 
addition  to  one  or  other  vessel  of  the  dilute  alcohol. 

A  number  of  spirits  have  been  examined  in  this  way  ;  the 
results  are  given  in  mgrm.  per  litre. 

Scotch  Whiskies. 

1.  New  malt  whisky  (Glenlivet  type) 65 

2.  Whisky  of  same  distillery  (5  years  in  cask) 44 

3.  Foreshots  ot  same  distillery 3 

4.  Mixed  low-wines  and  feints  (same  distillery) S 

5.  Another  new  malt  whisky 16 

6 105 

7 16 

8 20 

9.t         41 

lO.t  55 

U , 68 

12.  A  mature  whole  malt  whisky  (6  years) 41 

13 „  ,.     (10  years) 39 

14.  „  „  .,     (Islay,  17  years) 82 

Other  Whiskies. 

15.  New  Irish  (IPOO  1901;  sp.gr.  0-8513) 64 

16.  .Matured  Irish  pot-still  whisky  (?  5  years) 46 

17.  Canadian  club  whisky  of  1891 16 

18.  American  r.ve 14 


*  Oenei-ally  10  erms.  of  the  salt  to  each  litre  of  spirit  is  ample, 
t  Samples  "from    same  distillery,  same   season    (1900-1901),  but 
dillerent  periods.    No.  9  taken  in  Dec.  1900,  No.  10  in  June  1901. 
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Various  Spirits. 

19.  Brandy  •'  Fine  Old  Cognac" 

80.  Old  Jamaica  ram 

21.  Aguardiente  pestn  (Spanisli,  made  from  sugar) 

22   Airuardiente  sucio  (Spanish,  from  bad  wine) 

23.  Caua  (Portuguese,  from  sugar) 

24.  BagaQO  (Portuguese,  from  grape  husks  after  pressing) 

25.  Figo  (Portuguese,  from  flgs) 

26.  Genebra  (Portuguese) 

27.*Dop  Brandy  (Cape  Colony) 

28  •    ^        „        (    „  „       another  sample) 

29.'Cape  Smoke 

SO.  Grape  Brandy  (Califomia  1896) 

31 (         ..        1898) 

32.  Prune       „       (         .,        1896) 

33.  Peach       „        (        „       ) 

St.  Vodka 


none 

?n-s 

trace 

8 

28 

27 


22 
30 
97 
none 


It  will  be  noticed  that  generally  speaking  the  furfural 
content  is  greater  in  whisky  than  in  most  other  spirits,  a 
result  which  is  naturally  to  be  expected  when  one  considers 
the  large  amount  of  woody  fibre  entering  the  mash-tun 
whether  malt  or  grain  is  used.  The  quantity  normally 
present  in  a  pot-still  whisky  may  be  largely  exceeded  in  the 
case  of  a  genuine  rum.  I  am  not  referring  to  rums  manu- 
factured in  Europe  from  beet-molasses,  but  to  rums  obtained 
from  sugar  cane  molasses  and  crushed  cane,  where  pentoses 
have  erery  chance  of  getting  into  the  wash.  Girard  and 
Cuniasse  give  an  analysis  of  a  genuine  Guadeloupe  rum 
(sp.  gr.  0-9334)  coutaining  no  less  than  133'6  mgrms.  per 
litre  (Manual  pratique,  p.  300). 

Apparently  the  furfural  disappears  to  some  extent  in  the 
maturation  of  spirits.  Are  we  to  imagine  it  to  be  one  of  the 
substances  which  by  breaking  up  give  a  good  flavour  to 
old  whisky  ?  I  think  not ;  it  probably  is  merely  absorbed  by 
the  wood  of  the  cask.  Allen  (Commercial  Organic  Analysis, 
3rd  edit.,  I.,  160)  gives  an  analysis  of  a  grog  obtained  by 
steaming  out  a  cask  in  which  the  finest  pot-still  whisky  had 
been  kept  for  18  years  and  finds  strong  traces  of  aldehyde 
and  furfural.  If  there  were  much  change  to  be  produced 
in  furfural  by  keeping,  it  should  be  observed  by  preserving 
an  alcohoUc  solution  in  glass-stoppered  bottles.  This  I 
have  done,  having  kept  the  following  solutions  in  glass 
stoppered  bottles  for  3^  years  exposed  to  light,  viz.,  an 
aqueous  solution  with  1  grm.  per  100  c.c.  and  solutions  in 
methylated  spirit  containing,  respectively,  1  grra.  and 
0-1  grm.  per  100  c.c.  At  the  lapse  of  the  time  stated,  no 
diminution  of  furfural  content  could  be  measured  in  the 
alcoholic  folution  containing  1  grm.  in  100  c.c,  whilst  the 
other  two  solutions  had  apparently  lost  furfural  to  a  small 
extent. 

The  loss  of  furfural  in  these  two  latter  cases  is  possibly 
to  he  ascribed  to  the  action  of  light,  since  freshly  distilled 
furfural,  though  straw-coloured  gradually  becomes  brown 
in  well-stoppered  glass  bottles.  The  action  of  ligbt  is 
excluded  in  the  case  of  a  cask,  so  that  diminution  in 
amount  of  furfural  is  probably  to  be  ascribed  to  absorption 
by  the  wood. 

But  in  addition  to  furfural,  other  aldehydes  are  present 
in  new  spirits  in  quantities  varying  inversely  as  the  care 
exercised  in  the  manufacture.  These  almost  certainly 
result  from  the  oxidation  of  the  alcohols.  Mftrcker 
(Spiritus-Fabrikation,  7te  Aufl.  p.  54)  ascribes  the  pro- 
duction of  acetaldehyde  to  the  oxidation  of  ethyl  alcohol 
durmg  the  period  when  fermentation  produces  its  highest 
temperature,  i.e.,  before  distillation  is  effected.  There  is, 
however,  the  possibility,  and  indted  probability  of  a  certain 
oxidation  taking  place  during  the  distillation  itself  ;  one  of 
the  great  points  of  the  most  modern  automatic  distilling 
plants  being  that  distillation  proceeding  quite  regularly,  no 
air  is  sucked  back  into  the  column  b\' the  speed  of  distillation 
slackening  off,  and  consequently  no  oxidation  takes  place. 

•  Difficult  to  estimate,  some  impurity  developing  a  yellow  colour 
with  the  aniline  acetate. 


The  fatty  aldehydes  present  in  spirits  arise  from  the 
oxidation  of  primary  alcohols ;  in  addition  to  acetaldehyde 
which  has  been  previously  recognised,  attention  may  be 
drawn  to  the  fact  that  valeraldehyde,  having  a  boiling  point 
lying  between  those  of  ethyl  alcohol  and  water,  may  possibly 
occur  in  spirits.  In  determining  aldehydes,  I  decided  to 
reject  colorimetric  methods  simce  there  are  grave  doubts  .as 
to  whether  different  aldehydes  react  in  a  similar  manner 
(c/".  Paul,  Jahresb.  der  Pharm.  and  Toxic.  1896,  X.F.  30, 
75.5). 

Rieter's  method  (Schw.  Wocbenschr.  f.  Ch.  und  Pharm. 
1896,  237),  depending  on  the  combination  of  aldehydes  with 
sulphurous  acid,  is  more  scientific;  the  method  of  Strache, 
Benedikt,  and  Kitt  (Monatshefte,  1891, 12,  524;  1892,  13, 
299  ;  1893, 14,  270)  is  apparently  quite  free  from  objections 
when  the  quantity  of  aldehydes  to  be  determined  is  consider- 
able. Otherwise,  evaporation  of  a  large  quantity  of  liquid 
has  to  be  resorted  to,  and  one  must  then  contend  with  the 
volatility  of  the  phenylhydrazine  employed  in  their  method. 
I  resolved  to  take  sodium  phenylhydrazine  sulphonate,  ou 
account  of  the  ease  with  which  one  could  obtain  a  pure 
specimen,  its  solubility  in  water,  and  its  non-volatility  ;  as,  if 
a  large  amount  of  liquid  had  to  be  examined,  then  one  could 
concentrate  without  fear  of  loss  of  the  excess  hydrazine. 
Finiing  subsequently  that  hydrazines  reduce  aramoniacal 
solution  of  copper  sulphate  apparently  quite  as  well  as  they 
do  Fehling's  solution,  I  tried  the  process  of  rendering  the 
hot  solution  of  the  sodium  salt  ammoniacal,  .and  running  in 
copper  sulphate  solution  of  known  strength  until  a  blue 
colour  was  produced.  Under  conditions  which  are  not 
essential  to  this  paper,*  aldehydes  may  he  estimated  with 
fair  accuracy. 

Old  whiskies  contain  approximately  one-third  or  one- 
fourth  the  quantity  of  aldehydes  occurring  in  the  spirits 
fresh  from  the  still. 

Bat  the  strongest  argument  for  the  diminution  in  the 
aldehyde  cooteni  of  whiskies  as  maturation  proceeds,  is 
the  fact  that  if  a  new  raw  whisky,  with  its  characteristic 
smell,  be  treated  with  a  solution  of  sodium  phenylhydrazine 
sulphonate,  the  raw  smell  disappears  in  the  course  of  a  few 
minutes  without  any  other  constituent  than  the  aldehydes 
being  affected.  I  do  not  mean  for  a  moment  to  infer  that 
aa  old  liqueur  whisky  is  produced  ;  hut  some  of  the  pro- 
ducts (viz.,  the  aldehydes)  which  have  to  be  got  rid  of  by 
maturation  are  immediately  removed,  and,  if  only  the  liquid 
be  iigain  distilled,  are  removed  permanently. 

The  question  arose  as  to  how  the  process  could  be 
applied  in  practice.  The  obvious  thing  seemed  to  be 
to  add  the  reagent  to  the  contents  of  the  low  wines 
charter,  and  after  allowing  the  liquid  to  rest  a  few 
hours,  to  then  proceed  with  the  distillation  in  the  usual 
roanner.t 

A  firm  of  distillers,  to  whom  my  best  thanks  are  due, 
very  kindlv  arranged  to  have  the  process  tried  in  one  of 
their  distilleries.  Two  periods  were  worked,  the  same 
quantity  of  malt  (of  the  same  sample)  being  used  in  each 
case,  and,  with  the  difference  of  using  no  reagent  in 
one  case,  but  adding  it  during  the  other  period,'  the  two 
quantities  were  worked  under  exactly  similar  conditions. 

The  chief  points  noticed  were  that  the  sharp  smell  during 
the  collection  of  the  foreshots  disappeared  when  the  re- 
agent had  been  added  to  the  contents  of  the  low-wines 
charger.  The  time  from  the  first  appearance  of  the 
foreshots  until  the  spirit  cleaned  was  reduced  from  1 — li 
hours  to  an  average  of  35j-  minutes  ;  the  least  time  noted 
was  15  minutes,  the  longest  52,  on  which  occasion  the 
alcoholic  strength  was  greater  than  usual,  the  spirit 
breaking  at  34  O.P. 

The  chief  differences  between  the  spirit  made  by  the 
ordinary  process  and  the  process  in  which  sodium  pheiiyl- 
hydnizine  sulphonate  was  added,  were  as  follows  ; — 

I.  Whisk;/  by  Ordinary  Process. — Strength  in  spirit  Vdt, 
IS -8  O.P.  Ordinary  raw  malt  whisky.  .Strong  fiirfurol 
reaction. 

*  I  intend  publishing  this  method,  with  control  data,  subsequently. 
+  English  Patents  of  1898,  15,452  and  22,607;  Cape  Colony,  1701  ; 
Canada,  G3,1S8;  U.S.A.,  625,108  ;  D.E.P..  104,987 
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•2.    Whisky  by  Sulphonute   Process.— Strength  in  spirit  | 
Tat,  20"3  O.P.     Malt  whisky    deprived  ot  raw  taste  and 
smell.     Furlurol  reaction  absent.     The  spirit  nevertheless 
remained  malt  whisky,  and  was  not  thereby  converted  into 
a  dilated  silent  spirit. 

^Sasic  Substances  in  Spirits. — Most  spirits  contain  small 
quantities  of  cyclic  nitrogen  bases.  Where  rectification  is 
employed,  these,  having  higher  boiling  points  than  alcohol,  ' 
accumulate  lu  the  t'utel  oil.  Pyridine  has  been  recognised 
as  a  constituent  tor  some  lime,  Haitinger  definitely 
confirming  its  presence  in  1882  (_Monatshefte,  3,  18S;. 
Kramer  and  Pinner  obtained  a  basic  substance  which  they 
thought  to  be  a  collidiue,  though  it  was  not  analysed  (Ber. 
1S7U,  3,  75J.  Besides  bases  of  this  series,  a  number  of 
others  have  been  isolated  at  dittereut  times,  containing  two 
atoms  of  nitrogen  in  the  molecule.  Thus,  Schrotter 
discovered  bases  in  a  product  from  beetroot-molasses,  two 
of  which  were  found  to  possess  the  formulae  CgH^jNg  and 
U,„U,sI<'2  CUtr.  !«79,  12>  1431).  Morin  (.Compies  Kend. 
106,  ^6IJ)  isolated  a  base  of  the  formula  (JyliiuNj  from 
fusel  oil.  Stohr  thought  this  was  probably  identical  with  his 
synthetical  trmieth^  Ipyriizme  (.Jour.  1.  prakt,  Chemie,  63, 
3U9J.  All  these  bases  might  well  be  alkylated  pyrazines 
Irom  their  iormulee,  and  since  Bamberger  and  Einhoru 
(Ber.  181(7,  30,  22i)  have  succeeded  in  isolating 
2:o-dimeiliylpyraziue  from  lusel  oil  and  identifying  it  by 
reduction  to  me  corresponding  dimeth^ Ipipeiaziue  Hycetol), 
we  may  assume  with  a  grtat  degree  ot  probability  that  such  1 
is  actually  the  case.  In  addition,  a  base  of  the  composition 
(JloHjiU^Nj  was  found  to  be  present ;  the  quantity  was  not 
great,  and  it  was  analysed  as  the  phenylcarl)imide  derivative  i 
(.GioH2iU2«3,  aCjHjUN)  and  chloioplatinate.  probably  these  - 
bases  play  a  part  in  the  Qavour  of  whisky. 

Conclusions. — The  maturation  of  spirits  seems  not  to  ' 
altogether  consist  m  a  transformation  of  the  products 
present  in  the  raw  material,  but  also  in  a  ditect  loss  ol 
certain  constituents  by  dittusion  through  the  casks  and 
evaporation  trom  the  outer  surface.  The  substances  so 
lost  appear  for  the  greater  part  to  consi^t  of  aldehydes. 
Mr.  James  Barr  (yuestious,  2^)^s3-3),  when  appearing  before  ' 
the  Kojal  Commission  of  1891,  expressed  his  opinion  that 
the  improvement  of  spirits  on  keeping  is  due  to  a  gradual 
evaporation,  through  the  pores  of  the  cask,  ot  something 
more  volatile  than  tusel  oil.  It  is  a  noteworthy  fact  that  in 
all  cases  aldehydes  boil  at  a  lower  temperature  than  the 
corresponding  alcohols. 

The  question  as  to  whether  the  '  igher  alcohols  disappear 
materially  on  keeping,  setms  stiU  to  be  a  somewhat  open 
one.  Many  of  the  tusel  oil  determinations  that  are  made 
cannot  really  be  sain  to  give  an  idea  as  to  whether  alcohols 
alone,  or  alcohols  and  other  substances  in  addition,  have 
been  determined. 

The  higher  alcohols  play  a  part  in  the  flavour  of  spirits, 
and  seeing  how  rare  it  is  to  obtain  them  quite  free  liom 
small  quantities  of  impurities  which  may  be  lar  more  active 
physiologically  than  the  alcohols  themselves,  one  is  in 
considerable  doubt  as  to  whether  their  removal  is  reall} 
any  advantage. 

In  determining  the  compound  ethers  in  any  sample  of 
spirits,  care  should  be  taken  that  the  free,  as  well  as  the 
total  organic  acid,  is  determined ;  and  the  practice  of 
determining  the  total  organic  acids  after  hydrolysis,  and 
returning  the  result  as  it  all  these  were  present  as  esters, 
should  be  discomaged. 

Although  some  progress  has  been  made  in  the  identi- 
fication of  the  bases  present  in  spirits,  more  work  in  this 
direction  is  very  desirable.  P^ridme  and  its  homologues 
may  be  comparatively  inactive  physiologically  i^cj.  Brunton 
and  TunnicliDe,  Jour,  of  Physiology,  189-1,  17,  ^72)  when 
admmibiereil  in  small  doses,  but  the  same  can  certainly  not 
be  said  lor  some  of  the  oxygenated  bases. 

Finally,  1    have  to  tender  my  best  thanks  to  Professor   , 
Hirschtelder,  ot  San  Francisco,  and  Mr.  J.  MacAlisier  for 
the  kindness  they  have  shown  in  supplying  me  with  samples 
of  different  spirits,  and  to  the  distillers  who  have  allowed 
experiments  to  be  made  with  their  plant. 


Discussion. 

Dr.  ScHJDROWiTZ  said  that  this  paper  was  interesting  to 
all  chemists,  especially  to  himself,  as  for  some  time  past  he 
had  been  working  on  somewhat  the  same  ground,  namely, 
the  by-products  of  spirits.  Many  processes  had  been 
brought  forward  for  the  maturation  ot  spirit.  The  first 
desideratum,  of  course,  was  satisfactory  manutacture.  The 
raw  materials  must  be  carefully  chosen,  the  mashing, 
fermenting,  and  distilling  operations  must  be  carefully 
carried  out,  otherwise  interior  spirit  would  be  produced 
which  no  maturation  would  make  perfect.  Xo  method  of 
manufacture  had  yet  been  devised  whch  would  produce  a 
spirit  capable  of  being  drunk  in  the  raw  state,  fco  lar  the 
processes  brought  lorwaid  were  roughly  those  which  acted 
by  means  ol  a  current  of  air,  ozone,  or  ozonised  air. 
Again,  there  were  electrical  processes,  which  consisted 
in  electrolysing  the  spirit,  or  in  adding  an  electrolysed 
solution  ot  some  salt  to  the  same.  'Then  iheie  were  the 
processes  which  require  the  production  of  an  exaggerated 
cask  action,  for  instance,  by  heating  the  spirit  under 
pressure  in  the  presence  of  a  quantity  of  oak  shavmgs 
in  the  presence  of  air,  ozone,  or  oxygen.  Then  there  were 
processes  in  which  a  low  temperature  was  employed,  as  an 
instance  of  which  he  would  give  Pictet's  experiments,  m 
which  the  temperature  was  brought  down  to  —  80'^  C,  and  it 
was  alleged  that  hereby  a  product  equal  to  12-year  old  spirit 
was  obtained.  Then  there  was  the  process  ot  Scott,  consisting 
in  the  passing  of  dry,  cold,  tiltered  air  into  the  spirit,  which 
it  was  said  did  not  remove  any  of  the  alcohols  or  ethers. 
He  had  no  great  experience  of  tliese  processes,  but  some  of 
them  were  said  to  act  well.  All  these  processes  were,  with 
all  respect  to  the  inventors,  based  on  empirical  methods. 
JJr.  Hewitt  was  the  first  to  devise  a  process  on  a  rational 
scientific  basis  ;  one  which  took  out  certain  specific  bodies 
by  means  of  certain  specific  chemical  substances.  He  was 
rather  at  variance  with  Ur.  Hewitt  with  regard  to  aldehydes, 
lor  he  did  not  think  the  actual  amount  of  aldehydes  present 
was  a  criterion  of  the  potability  of  spirit.  Many  published 
analyses  (ol  brandies  in  particular)  went  to  show  that  the 
total  aldehydes  increased  in  amount  with  age,  but  he  thought 
it  possible  that  certain  specibc  aldehydes  might  be  modified 
by  maturation.  He  thought  the  strictures  placi-d  on  Schill's 
method  of  estimating  aldehydes  were  perha[>s  not  quite 
justified,  because  the  furlural  coidd  be  eliminated  by 
estimating  it  separately,  but  in  any  case  the  influence  of 
lurfural  on  Schifl's  test  was  so  small  that  it  was  practically 
of  no  importance,  and  the  influence  of  the  other  aldehydes, 
including  many  of  the  higher  ones,  had  been,  he  believed, 
worked  out  by  Luson,  Girard,  and  others.  The  same 
thing  held  good  with  regard  to  estimating  furfural  with 
aniline  acetate.  Girurd  and  Luson  recommended  that  a 
50  per  cent,  alcohol  solution  be  used,  but  did  not  say 
whether  there  was  any  considerable  variation  due  to 
difterences  in  alcoholic  strength.  Dr.  Hewitt  said  that 
roughly  it  must  be  the  same  in  ail  cases.  From  some 
experiments  of  his  own  withm  the  last  few  months,  he  said 
emphatically  that  the  solution  must  be  practically  exactly 
50  per  cent,  in  every  case,  or  very  erroneous  results  would 
be  obtained.  With  regard  to  the  orange  colour  produced 
in  the  South  African  specimens,  that  was  also  produced  in 
old  whiskies.  If  you  add  anihne  acetate  to  an  old  sample, 
you  got  at  fiist  a  brownish  coloration,  which  later  on 
acquired  the  violet  tinge  they  all  knew.  He  had  come  to 
the  conclusion  that  in  these  cases  you  could  not  estimate 
the  furfural  by  the  colorimetric  method  without  some 
modification.  He  had  himself  worked  out  a  method 
lor  overcoming  that  difficulty,  but  would  not  go  into  il 
now,  as  it  might  form  the  subject  of  a  communication 
later  on. 

Mr.  A.  R.  Lino  said  he  thought  Mr.  Allen  h.ad  shown 
pretty  conclusively  that  the  pnysiological  etiect  of  the 
higher  alcohols  contained  in  ttie  lusel  oil  of  potable  spirits 
had  been  exaggerated.  There  could  be  no  doubt,  however, 
that  aldehydes  were  compounds  of  very  great  physiological 
activity,  and  the  method  Lr.  Hewitt  had  described  ol 
removmg  them  from  potable  spirits*  was  one  which  ought 
to  be  ettective.  He  was  personally  interested  in  the 
estimation  of  furfural,  and  was  anxious   to  find  a   rapid. 
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and  at  the  same  time,  reliable  method.  He  had  tried 
heatiix'  a  solution  of  furfural  in  a  stoppered  bottle  with  a 
known  volume  of  Fehlins's  solution,  and  titrating  the 
unreduced  excess  of  cupric  salt  with  a  solution  of  invert 
sugar  or  glucose  of  known  titre.  The  reduction  of  the 
Fehling's  solution  by  furfural  took  place,  however,  so 
slowly  that  there  was  a  danger  of  secondarv  change 
occurring  and  the  method  had  to  he  abandoned.  Some 
such  anaJytical  method  as  Dr.  Hewitt  was  now  working  out 
would  probably  meet  his  requirements. 

Mr.  E.  Grant  Hoopkr  said  he  should  have  liked  to  hear 
from  Dr.  Hewitt  something  of  the  results  be  had  obtained 
by  his  new  process  on   spirits  with  which  he  could  make  a 
comparison.      For   instance,  taking    the  spirit   commonly 
produced  at  a  given  distillery,  what  reduction  was  there  in 
the  furfural  compounds  when  that  same  spirit  at  the  same 
age  was  treated   by  his   process  ?     He  had  not   heard  any 
information  on  that  point,  though  perhaps  it  was  contained 
in  the  paper.     He  was  interested  to   hear  that  Dr.  Hewitt 
accepted    the    conclusion  established    before    the    Spirits 
Commission  and  buried  in  a  Blue  Book   some  10  years  old, 
that  the  potability  of  spirit  was  practically  entirely  due  to 
the    modification  of   the   furfural    compounds   in    whisky. 
Another  speaker  had  alluded  to  the  higher  alcohols,  hut  it 
appeared   to   him  (Mr.  Hooper)  to  have  been  established 
that  the  potability  of  spirit  was  governed  by  the  amount 
of  these  furfur.al    or  aldehyde  compounds,  it  having  been 
shown   that   the   amount   of    higher    alcohols    practically 
remained    unaltered    even    in    spirit    some    15    years    old 
whereas  the  furfural  diminished.     There  was  no  doubt  if 
Dr.   Hewitt  bad   succeeded   in    discovering   a   method    by 
which  these  furfural  compounds,  could,   at  the  moment  of 
distillation,    be   praeticallv    removed    without    destroying 
those  other  substances  which,  in  whisky,  gave  the  character 
which  was  appreciated  by  the  consumer — which,  indeed, 
made  the  difference  between   whisky  and  what  was  called 
plain  spirit — be  had  achieved  a  great  result.     It  had  been 
pointed  out  that  the  ([uantity  of  spirit   in  the  bonded  ware- 
houses was  enormous,  and   it  was  obvious  that  the  actual 
money  value  of  that  spirit — though  that   value  was  nothing 
like  the  retail  value,  because  it  had  not  paid   duty,  and  the 
duty  was  many  times  the  cost  of  the  spirit,   yet  the  capital 
kept  idle  whilst  the   spirit  was  maturing  over  a  period  of 
years   represented  a   very   large   sum.       Dr.    Hewitt  had 
referred   to    the    differences   he   had    observed    in    spirits 
produced  at  the  same  distillery.     He  thought  it  ought  not 
to    he    forgotten    that    distillation    was   never   absolutely 
uniform.     Whisky,  as  distinct  from  plain  spirit  which  was 
sometimes  used  in  blending,   was  prepared  in  a  pot-still, 
which,  certainly  as  far  as  the  United  Kingdom  was  con- 
cerned, was  always  heated  directly  bv  fire.     The  furfural 
and  empyreumatic  bodies  which  contributed  to  the  flavour 
of  whisky  were  due  to  this  direct   fire-heating,   and  varied 
according  to  the  skill    with   which  the  heating  of  the  still 
was  conducted,  so  that  in  no  two  distilleries  or  even   in  two 
operations  at  the  same  distillery  using  the   same   materials, 
could  it  be  expected  that  the  proportion  of  these  compounds 
would    be     absolutely    alike.       Doubtless,     in     carefully 
managed  concerns  considerable  uniformity  was  exhibited, 
but  perhaps  where  "  Cape  smoke "   was    produced,  there 
would  be  more  reckless  firing  and   greater  differences  in 
the  product  might  naturally  be  anticipated. 

Prof.  Mills  said  a  good  many  years  ago  he  made  a 
considerable  number  of  experiments  on  the  ageing  of 
whisky,  and  was  the  first  to  apply  passing  a  current  of  air 
through  it  on  a  large  scale,  which  had  for  many  years 
been  continuously  carried  out.  He  found  it  necessary,  in 
endeavouring  to  age  whisky,  to  first  of  all  set  up  an  arid 
condition  which,  in  fact,  generally  prevailed  in  all  ordinary 
Scotch  whiskies.  Having  set  up  that  condition,  the  next 
thing  to  do  was  to  pass  an  exceedingly  moderate  current  of 
air  through  it,  so  moderate  that  you  could  hardly  call  it  a 
current,  for  not  exceeding  24  hours.  Under  these  cir- 
cumstances the  aircarrii;d  away  the  whole  of  the  aldehyde 
and  left  behind,  if  you  prolonged  the  action  of  the  air,  a 
substance  almost  entirely  free  from  odour.  A.1I  that  was 
necessary  then  was  to  place  the  whisky  in  a  cask  and  age 
it  in  the  ordinary  way,  and  in  about  three  months  time  it 


acquired  three  years  age.  Obvionsly  a  process  like  that 
required  a  great  deal  of  care  in  handling.  Dr.  Hewitt's 
process  was  much  more  direct  and  would  he  presumably 
far  better  because  the  valuable  flavouring  properties  would 
not  be  interfered  with.  Its  adoption,  however,  would  be  to  a 
great  extent  a  question  of  cost.  A  current  of  air  was  cheap, 
but  sodium  phenylhydrazine  sulphonate  and  other  expensive 
chemicals  were  not  so  cheap,  and  he  understood  Dr.  Hewitt 
to  say  that  an  ageing  process  must  follow  in  any  case. 
With  regard  to  getting  rid  of  aldehyde  by  exposure  in  the 
cask  in  the  ordinary  way  of  ageing,  no  more  clumsy  method 
could  have  been  invented.  It  was  very  slow  and  expensive, 
costing  some  2rf.  per  week  per  100  gallons,  and  it  required 
a  much  longer  time  for  some  spirits  than  for  other"*.  One 
of  the  chief  points  of  value  about  the  paper  was  that  it 
seemed  to  provide  an  alternative  means  for  abolishing  this 
exceedingly  non-technical  and  unscientific  method  of 
ageing  potable  spirit. 

Dr.  Rii>F,.vL  suggested  that  if  hydrazine  sulphonate  were 
canable  of  fixing  the  aldehyde  compounds  present  in  the 
whisky  completely  the  same  should  be  true  of  the  aniline 
and  acetic  acid  in  the  ordinary  Schiff  reaction,  therefore  it 
would  be  also  possible  to  use  these  reagents  in  the  same  way 
as  the  author  employed  the  phenylhydraziue. 

Mr.  A.  C.  Chapman  said  he  wished  some  reference  had 
been  made  to  some  published  results  by  Mr.  Allen  which 
showed  that  the  maturing  of  spirits  was  to  some  extent  to 
he  ascribed  to  the  selective  absorption  of  the  obieetionable 
constituents  by  the  wood  of  the  cask.  It  had  now  become 
fairly  well  recognised  that  those  substances  which  were 
usually  included  under  the  term  "  fusel  oil "  were  not 
responsible  for  the  evil  effects  of  raw  spirits.  Dr.  Hewitt's 
opinion  appeared  to  be  that  the  aldehydes  were  the  chief 
sinners  in  this  respect.  He  (Mr.  Chapman")  had  some 
years  ago  made  a  number  of  determinations  of  the  amounts 
of  fusel  oil  and  of  furfural  existing  in  beer  which  had  been 
stored  for  a  long  time,  in  one  case  as  long  as  2.5  years,  and 
he  had  found  the  quantities  present  to  be  similar  to  those 
which  were  usually  met  with  in  new  beers  brewed  under  the 
ordinary  conditions,  so  that  prolonged  storage  in  the  case  of 
beer  dil  not  appear  to  lead  to  any  marked  reduction  at  least 
in  the  proportions  of  the  higher  alcohols. 

Mr.  Pkocter  said  he  had  analysed  some  of  the  spirit 
produced  by  Dr.  Hewitt,  and  wished  to  bear  testimony 
to  the  fact  that  the  process  really  did  something.  In 
some  processes  which  had  been  recommended,  when  the 
spirit  was  examined  before  and  after,  it  was  very  difii- 
cult  for  a  chemist  to  detect  any  difference,  but  so  far 
as  Dr.  Hewitt's  process  was  concerned,  there  was  no 
doubt  that  some  effect  had  been  produced ;  he  had 
removed  a  large  proportion  at  least  of  the  furfural  and 
aldehyde  bodies  present.  Whether  that  removal  of  furfural 
and  aldehyde  would  be  equivalent  to  ageing  was,  of  course, 
a  different  question. 

The  Chairman  said  everybody  apparently  recognised  the 
great  task  which  Dr.  Hewitt  had  set  himself,  and  had  come 
to  the  conclusion  that  he  had  employed  rational  means  to 
attain  his  object.  Whether  the  means  employed  effected 
all  that  was  implied  in  the  word  "  ageing  "  was  a  question 
for  further  experience, 

Dr,  Hewitt,  in  reply,  said  that  Dr.  Schidrowitz  had 
recommended  50  per  cent,  alcohol  for  furfural  estimation  ; 
on  reference  to  the  paper  he  would  find  alcohol  of 
sp.  gr.  0"920  had  been  used.  Mr.  Ijing  had  spoken 
about  the  estimation  of  furfural  by  Fehling's  solution, 
and  he  could  quite  understand  any  trouble  he  might 
have  had.  With  regard  to  the  action  of  fusel  oil  he 
believed  what  Mr.  Hooper  said  was  correct.  He  did  not 
think  any  alcohol  was  as  bad  as  it  was  represented.  On 
Saturday  morning  he  imitated  Mr.  Allen  by  consuming 
5  grms.  (equal  to  77  grains)  at  one  operation,  about  the 
quantity  that  would  be  found  in  a  proof  gallon  of  ordinary 
whisky.  After  20  minutes  his  pulse  had  diminished  by 
two  beats  per  minute,  a  further  10  minutes  restored  it  to  its 
normal  condition,  aud  no  further  effect  could  be  detected, 
therefore  he  did  not  think  there  was  much  wrong  with 
the  action  of  amyl  alcohol.     With  regard'^to  [blowing  air 
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through  spirit  referred  to  by  Prof.  Mills,  there  was  some- 
thing nndoubtedly  done  by  air  blowing.  There  was  always 
a  certain  smell  in  these  new  spirits  produced  by  the  still. 
He  did  not  know  to  what  it  was  due.  You  might  take 
clean  spirit  and  put  it  into  a  still  and  distil  a  second  time, 
and  there  would  be  a  strong  smell  produced.  It  might 
possibly  be  something  in  the  still.  Dr.  Rideal  had  pro- 
posed the  use  of  aniline  acetate,  and  probably  it  would 
remove  the  furfural,  but  he  would  find  a  portion  of  the 
aniline  in  the  distillate,  which  would  not  be  an  improve- 
ment. The  great  point  was  to  use  non-volatile  substances. 
Mr.  Procter  had  borne  testimony  to  the  fact  that  he  had 
removed  the  aldehydes  and  furfural  to  a  considerable 
extent,  but  he  (Dr.  Hewitt)  did  not  think  in  the  sample 
Mr.  Procter  had  there  was  very  much  furfural  to  bo 
detected. 


[Errata. 

OX  THE  SEPARATION  OF  SOLIDS  WHICH 
DIFFER  IN  SPECIFIC  GRAVITY. 

BY    J.    W.    HINCHLET,   Wh.Bc,  A.R.S.M.,   F.0.8. 

(This  Journal,  Jan.  15,  1902.) 

On  p.  12  of  the  number  of  the  Journal  for  Jan.  15,  col.  1 . 
in  the  paragraph  below  the  table,  certain  ratios  are  given 
incorrectly.  In  the  fifth  line  the  ratios  should  be  1 -56: 1 
and  1-25: 1,  and  in  the  eighth  line  11 : 1-6  =  6- 85:1  j  not 
as  there  stated. 


^ftD  ^ork  ^Mtion. 


Meeting  held  on  Friday,  Deceniber  20lh,  1 901. 


MR.    (XIFFORD    RICHARDSON    IN    THE    CHAIR. 


THE  COMPOSITION  OF  PAINTS  AND  PIGMENTS. 

BY   MAXIMILIAN   TOCH. 

The  painting  and  preservation  of  wooden  structures  and  of 
masonry  of  all  kinds  are  problems  which  are  not  entirely 
solved,  although  there  are  millions  of  gallons  of  mixed 
paints,  ready  for  use,  sold  every  year  for  these  purposes. 

In  America,  it  is  customary  to  paint  the  fronts  and  sides 
of  buildings.  The  fronts,  being  composed  of  pressed  brick, 
do  not  absorb  oil  paint,  so  this  looks  fairly  well  and  lasts 
from  three  to  five  years.  But  the  painting  of  side  walls 
is  different.  There  the  bricks  are  coarse  and  porous, 
and  the  mortar  joints  are  rough  j  and  when  a  coat  of  paint 
is  applied  to  such  a  wall,  a  process  of  selective  absorption 
takes  place,  the  linseed  oil  goes  into  the  brick  and  nearly 
all  the  pigment  remains  on  the  surface.  In  a  few  months 
the  paint,  not  having  suflScient  binder  to  hold  it,  flakes  and 
peels. 

This  is  particularly  true  of  new  walls,  and  as  an  ordinary 
brick  will  absorb  8  oz.  of  water,  a  damp  wall  presenb 
the  worst  kind  of  surface  to  hold  paint.  There  are  soluble 
salts  in  mortar  and  bricks,  and  in  a  short  time  after  a 
building  is  completed,  a  white  efflorescence  shows,  which  dis- 
appears in  damp  weather,  but  reappears  when  the  air  is  dry. 
This  cannot  be  brushed  off,  and  only  goes  after  many  rain 
storms.  The  composition  of  this  efflorescence  varies  :  it  is 
frequently  composed  of  chlorides  of  calcium  and  magnesium, 
sulphate  of  lime,  chloride  of  sodium,  and  oxalate  of  lime  ; 
and  as  these  are  more  or  less  hygroscopic,  they  form  a 
resting  and  germinating  place  for  fungi.  Some  years  ago  I 
found  crystals  of  oxalate  of  lime  for  which  I  could  not 
account,  and  as  I  only  found  these  crystals  when  a  certain 
fungus,  known  as  Penicilium  crustaceum,  was  present,  it 
occurred  to  me  that  this  fungus  might  be  the  cause.  On 
nutrient  glue  containing  lime  these  crystals  always  appeared. 


With  CaO  present  in  the  mortar,  and  CO  and  COj  present 
in  the  air,  the  reaction  might  be  as  follows  : — CaO  +  CO  + 
COj  +  HJO  =  CaOCjHjOj*  (calcium  oxalate). 

Linseed  oil  paint  will  not  adhere  to  a  newly  erected  wall,  ■ 
unless,  as  stated  by  some,  a  coat  of  Portland  cement  be  I 
applied  as  a  thin  wash.  This  method  requires  practice  andJ 
a  knowledge  of  what  proportions  to  apply.  The  cement  in] 
such  cases  must  be  mixed  with  a  proper  aqueous  mediami 
which  will  prevent  its  dusting  after  it  is  dry. 

Another  suceessfiil  method  is  the  application  of  a  bitumen 
paint,  which  will  be  described  later,  coated  over  with  a 
suitable  decorative  coat,  but  in  such  work  it  is  essential  to 
fill  up  the  joints  with  Portland  cement  after  the  paint  is 
applied,  such  filling  being  termed  "  pointing  up,"  and  the 
bitumen  paint  must  be  of  an  elastic  semi-drying  nature  to 
which  cement  will  adhere.  In  the  United  States,  some  out- 
side walls  are  finished  in  this  manner  to  prevent  the 
penetration  of  damp.  This  should  only  be  done  after  a 
wall  has  dried  out  and  its  soluble  salts  have  been  washed 
away. 

About  30  million  gallons  of  mixed  paint  (ready  for  nse) 
were  sold  in  the  United  States,  during  1901.  The  greater 
portion  of  this  was  not  used  in  the  large  cities,  but  in  the 
towns  and  villages,  where  structures  are  of  wood.  In  no 
country  is  so  much  paint  made  as  in  the  TTnited  States  of 
America,  and  the  bulk  of  that  paint  is  composed  of  lead, 
zinc,  and  linseed  oil,  and  only  the  darker  shades  are  made 
of  oxides  of  iron  and  other  pigments.  Many  manufac- 
turers use  a  small  quantity  of  water  in  their  mixtures,  and 
when  the  quantity  of  water  is  not  over  two  per  cent.,  it  cannot 
be  regarded  as  an  adulterant.  The  water  used  is  usually 
slightly  alkaline,  and  in  the  case  of  lime  water  it  forms  a 
calcium  soap  with  linseed  oil  and  thickens  the  paint  so  that 
it  never  settles  hard  in  the  tin  and  is  easily  stirred.  Simple 
tests  for  the  water  are  distUlation  at  212^  F. ;  further, 
filtration  of  the  oil,  and  the  addition  of  dehydrated  copper 
sulphate,  which  turns  bright  blue  when  added  to  the  liquid  j 
and,  thirdly,  putting  a  strip  of  gelatin  into  the  paint  for 
12  hours,  which  absorbs  the  water  only  and  swells  up. 

Red  Lead. — This  pigment,  Pb^O^,  is  probably  the  oldest 
pigment  known  in  the  arts  excepting  white  lead.  It  is 
largely  specified  by  engineers,  but  within  the  last  10  years 
so  much  has  been  written  against  it  that  it  is  looked  upon 
by  some  with  disfavour.  It  takes  about  30  lb.  or  more  to 
form  a  suitable  paint  with  one  gallon  of  linseed  oil,  and 
unless  properly  mixed  it  is  likely  to  sag,  streak,  or  run. 
Painters  complain  that  it  is  too  heavy  to  work. 

Laboratory  tests  of  red  lead  are  quite  satisfactory,  but 
large  scale  tests  prove  that  this  material  is  much  over- 
estimated. Recently  thousands  of  tons  of  structural  iron 
arrived  in  New  York  City,  for  use  in  the  subway  now  being 
constructed.  All  this  iron  had  a  coat  of  red  lead  and  was 
piled  up  in  the  streets  for  months.  The  photographs  taken 
of  various  piles  of  the  iron,  thus  coated,  proved  that — 

1.  Red  lead  is  a  carrier  of  oxygen  and  air  hubbies,  and 
is  not  a  stop  to  progressive  oxidation. 

2.  Red  lead  does  not  form  a  good  protective  coating  for 
more  than  six  months  nnder  extreme  conditions. 

3.  Bed  lead  darkens  quickly,  showing  that  HjS  rapidly 
attacks  it. 

4.  Red  lead  is  a  good  first  coat  paint,  if  it  be  speedily 
followed  by  a  second  coat  of  a  more  elastic  paint. 

!>.  Red  lead  is  a  better  protector  on  the  top  of  a  beam 
than  on  the  bottom,  because  in  drying  on  the  bottom,  its 
WL-ight  separates  it  from  its  base,  whereas  on  the  top  it 
settles  firmly  to  its  base. 

A  mixture  of  red  lead,  zinc  oxide,  and  artificial  barinm 
sulphate  is  a  much  better  paint  than  any  of  these  materials 
used  singly,  and  some  experts  advise  the  addition  of 
carbon  or  lamp  black.  Such  a  mixture  might  readily 
possess  qualities  which  are  advantageous  in  a  paint. 

•  Those  who  claim  that  a  tunsus  cannot  liberate  oxygen  would 
apjirove  the  above  equation.  Those  who  claim  that  fun^i  do 
1  i  i>L'rate  oxvgen  can  explain  the  formation  of  oxalftte  by  substituting 
CO,  for  CO. 
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A  paint  containing  red  lead  should  contain  a  lighter  pig- 
ment, so  that  a  greater  qnantity  of  oil  may  he  used, 
for  where  red  lead  is  too  heavy  and  takes  too  little  oil, 
graphite  takes  too  much  oil  ami  is  too  light  in  gravity. 
A  mixture  of  the  two  would  therefore  be  superior  to  either. 

From  Mr.  Harry  .Smith's  experiments,  published  in  this 
Journal  for  December,  1899,  it  is  easily  seen  that  red  lead 
is  not  unique,  and  that  a  paint  containing  a  maximum 
anionnt  of  barytes  will  do  everything  that  red  lead  will  do. 
Red  lead  will  not  stand  exposure  under  trying  conditions, 
unless  it  he  coated  over  with  a  carbon  bitumen  paint,  and, 
••»<  in  the  case  of  the  Elevated  Railroad  posts  in  New  York, 
if  moisture  gets  under  the  Unseed  oil,  it  forms  a  blister,  and 
fxidation  is  progressive.  Greater  defects  are  to  he  found  in 
rod  lead,  carbon,  zinc  oxide,  white  lead,  &c.  by  themselves, 
than  in  a  mixture  of  two  or  more. 

White  Lead. — White  lead  is  siccative  with  linseed  oil,  has 
remarkable  covering  qualities,  is  a  good  drier,  and  is  unctuous 
under  the  brush.  But  it  blackens  in  the  presence  of  HqS, 
It  produces  lead  poisoning  among  painters,  and  its  drying 
([ualities  are  such,  that  it  continues  to  dry  in  linseed  oil 
until  finally  no  oil,  as  such,  is  left,  and  the  resulting  product 
is  like  chalk.     The  consumption  of  white  lead  is  decreasing. 

White  lead  should  not  he  u-ed  alone.  The  specifications 
for  mixed  paints,  as  published  by  the  United  States  Light- 
house Department,  demand  75  per  cent,  of  zinc  oxide  and 
25  per  cent,  of  white  lead. 

Zinc  Oaide.^ln  1900,  some  44,000  tons  of  zinc  oxide 
were  produced  in  the  United  States.  It  mixes  well  with 
other  pigments,  particularly  with  white  lead.  It  is  made  in 
two  ways,  viz.  : — from  the  metal,  by  the  aid  of  heat,  and  by 
decomposition  of  the  ore.  Zinc  oxide  made  from  the  ore  is 
used  more  largely  than  that  made  from  the  metal.  The 
latter  is  not  so  durable  as  the  former,  and  on  a  very  large 
surface,  as,  for  instance,  the  hull  of  a  vessel  or  the  outside 
of  a  building,  the  difference  in  whiteness  is  soon  apparent. 
Zinc  oxide,  as  the  drying  progresses,  becomes  very  hard 
and  brittle.  This  is  more  the  case  with  the  oxide  made 
from  the  metal  than  with  that  made  from  the  ore ;  and  in 
order  to  overcome  this,  linseed  oil  is  treated  with  one-third 
of  1  per  cent,  of  litharge,  and  this  is  mixed  with  zinc  oxide. 
A  flexible  drying  paint  is  thus  produced,  and  in  the  manu- 
facture of  oilcloth  this  is  essential.  Zinc  oxide  is  not  visibly 
affected  by  HjS.  which  gives  it  greater  advantage  for  in- 
terior painting.  It  likewise  is  less  absorbent  than  other 
white  paints,  and  can  be  washed ;  on  outside  walls  it  with- 
stands the  action  of  the  atmosphere,  when  used  to  the 
extent  of  50  per  cent,  with  white  lead  and  barium 
sulphate. 

Carbon  Blacks. — Under  this  heading  are  included  char- 
coal, graphite,  carbon  black  made  from  natural  gas,  lamp 
black  made  from  dead  oil,  powdered  coal,  &c. 

All  the  good  qualities  of  a  heavy  pigment  are  reversed  in 
the  carbon  paints,  and  the  under-side  of  an  I  beam  painted 
with  a  carbon  paint  is  better  protected  than  the  top.  Thus, 
a  good  carbon  black  should  he  combined  with  litharge, 
red  lead,  and  barytes,  in  order  to  compensate  for  the 
lightness  of  the  black.  A  large  building,  containing  in  its 
interior  many  thousand  square  feet  of  iron  surface,  was 
coated  with  two  coats  of  graphite  paint  after  the  iron  was 
cleansed.  The  work  did  not  satisfy  the  supervising  archi- 
tect, and  I  had  to  decide  whether  the  painter  had  complied 
with  the  specifications  or  not.  The  paint  specified  was 
of  two  different  makes,  both  of  excellent  quality,  and 
after  the  painter  had  applied  it,  rust  showed  itself  over 
a  great  portion  of  the  surfaces.  I  decided  in  favour  of  the 
painter,  on  the  ground  that  the  engineer  who  specified  the 
paint  made  an  error  in  applying  a  mixture  of  graphite  with 
linseed  oil  only  on  an  iron  surface  where  the  water  con- 
densed almost  every  day.  The  paint  was  porous,  and  the 
painter  had  unavoidably  covered  with  it  places  where 
moisture  had  condensed.  Oxidation  at  once  started,  was 
progressive,  and  broke  through  the  paint.  Had  the  en- 
gineer specified  a  coat  of  graphite  paint,  containing  barytes 
or  red  lead,  and  then  a  coat  of  black  varnish,  much  better 
results  would  have  followed. 

Ga<-blaeks   an!   lampblacks   have    wonderful    covering 
qualities,  and  where  a  good  lead   and  zinc  paint  will  only 


cover  500  sq.  ft.  to  the  gallon,  gas-black  paint  will  cover 
1,000  sq.  ft.  to  the  gallon. 

0.cidi'.<<  (if  Iron. — These  are  either  very  good  or  very 
bad.  The  good  qualities  are  those  of  the  Indian  Red  type, 
which  are  made  by  the  burning  of  ferrous  sulphate  until 
Fe;()3  is  left.  The  poor  kinds  are  those  made  by  giinding 
natural  earths  which  are  reduced  with  gypsum,  clay,  and 
other  hygroscopic  materials.  An  inert  base  mixed  with  a 
calcined  iron  oxide  makes  a  very  good  paint,  but  it  is 
doubtful  whether  such  materials  are  not  carriers  of  oxygen, 
and,  therefore,  harmful  us  protective  paiuts.  For  a  coating 
on  brickwork,  the  red  clays  and  \'enetian  reds  possess 
some  advantage. 

Barium  Sulphate,  Aaturat  Barytes. — liarytes  used  in 
a  paint  should  not  be  always  regarded  as  an  adulterant. 
In  the  December  number  of  this  Journal,  1S99,  is  the 
record  of  a  large  number  of  tests  showing  the  amount 
of  rust  on  l,.iOO  square  yards  of  surface  painted  with 
diflerent  pigments  ;  those  mixtures  that  contained  70  aud 
80  per  cent,  of  barytes  showed  no  rust,  and  the  only 
other  , paint  that  stood  as  high  was  the  red  lead  paint 
containing  nearly  90  per  cent,  of  dry  red  lead.  A 
mixture  of  barytes  and  other  pigments,  sufficient  to  form  a 
covering  body  to  the  surface  applied,  does  all  that  was  done 
hy  red  lead,  which  confirms  my  theory  that  red  lead  is  only 
good  on  account  of  its  high  specific  gravity. 

Seventy  per  cent,  of  barytes,  10  per  cent,  of  carbon  black, 
10  per  cent,  of  zinc  oxide,  and  10  per  cent,  of  graphite, 
ground  in  pure  linseed  oil  containing  a  sufficient  quantity 
of  driers,  will  outwear  red  lead,  and  if  both  be  painted 
over  a  rusty  surface,  the  scales  of  rust  will  break  through 
the  red  lead  more  quickly  than  they  will  through  the  black 
paint  containing  barytes. 

Artificial  Barium  Sulphate. — Originally  manufactured 
in  France  under  Ihe  name  of  Blanc  Fixe,  it  was  sold  in 
paste  form  for  paper  coating.  Its  specific  gravity,  when 
dried,  is  about  2 -4,  and  it  is  absolutely  impalpable.  If  dried 
out  in  the  heated  drying  room,  it  dries  into  a  hard  mass 
which  is  not  readily  powdered,  but  if  properly  m.ade  and 
snifably  dried,  it  forms  a  fluffy  white  powder,  which  is 
useful  in  the  manufacture  of  liquid  paints.  Linseed  oil 
dries  with  a  porous  film  and  absorbs  water,  but  a  linseed 
oil  paint,  containing  sufficient  inert  material  to  close  up  the 
pores,  is  at  once  weather-proof  and  durable. 

In  June,  1899,  the  outside  walls  of  a  most. exposed 
building  in  the  city  of  New  York  were  first  coated  with  a 
hydrocarbon  paint  in  order  to  close  the  pores  of  the  brick, 
and  over  this  were  applied  two  coats  of  linseed  oil  paint, 
the  composition  of  which  was  25  per  cent,  of  white  lead,  50 
per  cent,  of  zinc  white,  and  25  per  cent,  of  artificial  barium 
sulphate.  Those  walls  are  still  in  perfect  condition,  no  damp 
has  penetrated,  and  no  peeling  or  disintegration  of  the  paint 
has  taken  place.  This  proves  that  barium  sulphate  fills 
up  the  pores  of  linseed  oil  and  that  this  proportion  of  zinc 
oxide  and  lead  carbonate,  in  which  zinc  oxide  predominates, 
is  the  most  suitable  mixture  for  that  locality.  If  paint 
will  stand  in  tbe  atmosphere  of  the  Atlantic  coast,  it  will 
last  much  longer  in  the  interior,  for  the  best  paint  rapidlv 
deteriorates  at  the  sea-shore. 

Ziuc  Sulphide. — This  pigment  was  invented  by  J.  B.  Orr 
of  England.     It  is  the  result  of  the  following  reaction — 

BaS  +  ZnSOj  =  BaS04  +  ZnS. 

It  contains  barium  sulphate,  70i  per  cent.,  and  ziuc 
sulphide,  29^  per  cent. 

The  dense  white  precipitate  obtained  is  heated  and 
thrown  into  water  while  still  hot,  then  ground  very  finely 
and  dried. 

Great  purity  of  the  raw  materials  used  in  this  manu- 
facture is  necessary  for  the  production  of  a  pure  white 
article.  This  compound  is  used  in  enormous  quantities 
for  the  manufacture  of  enamel  paiuts,  linoleum,  and  table 
oilcloth.  It  is  a  saturated  compound,  and  it  does  not 
continue  to  oxidise  linseed  oil;  it  therefore  might  be 
termed  a  non-siccative.  In  making  enamel  paints  where 
rosin  varnishes  are  employed,  it  does  not  combine  with  the 
rosin,  and,   therefore,  will   not   saponify.      If  jino    oxide 
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couM  Tie  combined  with  barium  sulphate  in  the  same 
manner,  it  would  he  an  ideal  paint.  Zinc  sulphide  is, 
however,  photopenic  :  it  absorbs  liijht  and  turns  greyish 
black  when  exposed  to  brilliant  siin-lisht,  but  when  placed 
in  a  dark  room,  it  loses  its  ^rey  effect  and  turns  white 
asrain.*  Thus,  enamelled  iron  bedsteads,  which  were  grey 
when  exposed  to  sunlight,  after  dark  would  all  apnear  white. 
This  material  will  not  replace  zinc  oxide  .irid  white  lead,  as 
exposure  appears  to  affect  it.  Linseed  oil  which  is  prepared 
with  a  lead  drier  is  frequently  blackened  when  mixed  with 
this  pijment  because  of  the  formation  of  lead  sulphide.  This 
material  is  known  variously  as  lithopone,  Beckton  White, 
Oleum  White,  Orr's  White,  &c. 

Casein  Paints.—  Whey,  mixed  with  whitening  and  a 
cheap  oxide,  makes  a  good  barn  or  fence  paint,  and  lately 
patents  have  been  granted  for  the  making  of  casein  paints. 
The  casein  is  extracted  from  whey,  and  when  dried  and 
powdered,  a  suitable  alkali  and  suffic'ent  ground  mineral 
are  added  ("talc,  whitening,  Ac").  Casein  paint,  when 
appli'^d  to  an  inside  wall,  ■  dries  and  becomes  insoluble,  so 
that  it  will  not  rub  off.  On  wooden  exteriors  at  the  sea- 
shore it  stood  for  one  year  without  decomposition,  but  on 
brick  surfaces  it  did  not  stand  owing  to  the  action  of 
alkaline  solvent  salts  contained  in  both  brick  and  mortar. 

Japanese  Wood  Oil  or  China  Wood  OH. — This  oil, 
which  is  also  known  as  Tung  Oil.  is  used  in  China  and 
Japan  for  making  paints  and  varnishes  like  linseed  oil,  to 
which  it  is  superior  in  many  respects.  Within  the  past  ten 
years  the  demand  has  largely  increased.  Unfortunately, 
some  samples  which  came  under  my  notice  did  not  react 
under  the  same  conditions  as  those  which  T  have  of  known 
purity.  The  oil  has  a  peculiar  pungent  odour.  At  about 
4.'^0°  "F.  if  gelatinises  and  forms  an  insoluble  film.  The 
oil  in  .a  raw  state  becomes  waxy  at  low  temperatures, 
and  organic  salts,  analogous  to  'he  stearates,  settle  out. 

This  oil  dries  bv  oxidation,  but,  imlike  linseed  oil,  dries 
throughout  the  film  at  the  same  time  (usually  within  six 
hours').  It  is  waterproof  and  weatherproof,  and  when 
found  in  paint  or  varnish  cannot  be  considered  as  an 
adulterant,  as  it  is  usually  dearer  than  linseed  oil  and 
improves  the  working  and  wearing  qualities.  If  the  price 
of  this  oil  came  down  to  that  of  linseed  oil,  paint  and  varnish 
makers  would  use  it  much  more  largely.  The  treatment 
and  preparation  of  this  oil  for  paint  and  v.irnish  making 
is  kept  secret. 

Tar. — This  material  if  properly  deodorised  and 
neutralised  can  be  used  in  small  quantities  to  some 
advantage  on  metallic  surfaces  that  are  not  readily  cleansed, 
b>it  as  very  few  paint  manufacturers  understand  its 
manipulation,  it  is  better  left  out  of  paint.  Linseed  oil 
paint  can  never  be  used  over  tar.  As  a  smoke-stack  paint 
tar  is  also  useless,  since  it  distils  off  at  high  temperatures 
and  leaves  nothing  but  a  scaly  residue  behind.  The  tar  of 
commerce,  if  thinned  and  applied  to  iron  pipes  without 
being  properly  neutralised,  is  dangerous,  because  oxidation 
continues  under  it  with  extreme  rapidity. 

Benzine, — Ordinary  benzine  has  very  little  disagreeable 
odour.  It  is  used  as  a  diluent  like  turpentine.  Its  solvent 
qualities  exceed  that  of  turpentine,  and  a  limited  quantity  is 
no  disadvantage  in  a  heavy  viscous  paint. 

Turpentine. — This  material  is  used  as  a  diluent.  Any 
large  quantity  of  it  is  deleterious  to  the  life  of  a  paint  or 
varnish,  and,  as  it  will  flash  at  a  temperature  of  105°,  its 
fire  risk  is  greater  than  that  of  kerosene.  A  limited 
quantity  is  of  value  to  a  heavy  paint,  as  it  increases  the 
working  quality. 

Maize  Oil. — This  oil,  while  it  possesses  no  advantage  in 
the  manufacture  of  mixed  paints,  is  used  to  some  extent 
(as  much  as  2.5  per  cent.')  in  the  grinding  of  paste  paints,  to 
prevent  them  from  getting  hard  in  the  package.  When 
used  as  such,  it  exerts  no  bad  influence  on  the  paint,  but 
in  large  quantities,  as  a  mixture  with  linseed  oil,  it  should 
be  avoided. 

T.inseed  Oil. — This  is  the  most  popular  and  best  liquid 
medium  for  making   paint  and  varnish.     It  is   frequently 

*  This   pbenomenan   takes    place    in   the  'presence  of  orKanic 
matter. 


sophisticated.  There  is  up  to  now  no  good  substitute  for 
linseed  oil,  and  only  Ohini  wood  oil  ranks  higher. 

Oil  which  is  newly  pressed  is  unfit  for  making  paint. 
New  oil  is  generally  grcRnish,  due  to  the  chlorophyll  that 
it  contains.  Old  oil  is  generally  yellow,  due  to  the 
presence  of  xauthophyll. 

Old  and  clear  oil  will  not  re  ict  with  dried  copper  sulphite  , 
new  oil  gives  it  a  bright  blue  colour  which  indicates  the 
presence  of  water. 

Hildrocarhon  or  Bitumen  Paints.  —  Asphaltum  per  s 
reduced  with  a  suitable  solvent  makes  a  very  pior  paint, 
Black  paints  composed  of  20  per  cent,  of  asphaltum,  and 
80  per  cent,  of  rosin,  thinned  down  with  benzine,  possess  no 
merits  whatever.  Rosin  is  decidedly  harmful  on  iron  as  it 
promotes  oxidation.  A  hydrocarbon  paint  that  will  with- 
stand corrosive  action  should  be  composed  of  the  highest 
grade  of  bitumen,  associated  with  pigments  which  give 
it  body,  but  have  no  action  on  it.  There  should  also  be  a 
small  percei:tage  of  a  high  grade  resin  to  enable  it  to  resist 
weather.  The  oil  used  with  it  must  dry  with  extreme 
flexibility.  Such  a  paint  will  stand  exposure  to  extremes 
of  heat  and  cold,  and  has  been  nsed  with  success  in 
chemical  factories,  to  protect  walls  from  free  chlorine  gas. 
iron  structures,  where  acid  was  freely  used,  the  interior  of 
vats  used  for  acid  and  alkaline  solutions,  walls  info  which 
moisture  had  penetrated,  wooden  and  iron  ships  which  were 
affected  by  corrosion  and  rot,  and  beams  which  were 
subjected  to  sulphurous  acid,  steam,  and  smoke.  In  all 
these  cases  it  served  its  purpose,  because  it  was  not  porous, 
and  dried  with  a  continuous  film  which  was  at  once  hard 
and  impervious.  No  process  of  selective  absorption  takes 
place,  as  is  the  case  with  linseed  oil  paints  that  carry  a 
large  percentage  of  pigment. 

Progrefisive  O.vidation. — Nearly  all  forms  of  iron  will 
contin-ie  to  oxidise  under  given  conditions  of  moisture  and 
air.  This  is  not  the  case  with  lead,  copper,  and  zinc, 
because  their  oxides  form  a  protective  coating. 

If  a  protective  coating  of  paint  be  given  to  a  clean 
metallic  surface,  oxidation  cannot  ensue  unless  the  paint  be 
itself  a  carrier  of  oxygen.  Rosin,  acid  tar,  some  oxides  of 
iron  containing  moisture,  and  paints  containing  calcium 
sulphate  or  chloride  are  all  harmful  because  they  are  carriers 
of  oxygen,  and  some  investigators  saj'  the  same  of  red  lead. 
Linseed  oil,  which  dries  with  a  porous  film,  absorbs  water 
and  conducts  it  to  the  metallic  surface,  hence  pure  linseed 
oil  is  no  protection  to  an  iron  surface. 

It  has  been  stated  that  iron  or  steel  embedded  in  concrete 
cannot  rust,  but  this  is  incorrect.     Unless  it  be  well  coated 


Fig.  1. 


**  Photomicmerftph,  x  lOO.  of  red  lead  in  oii  taken  fnjm  paint  pot 
and  dried  on  slide.  -  The  film  is  filled  with  air  bnbhles  and  Ihe  twat 
is  transparent  in  spots,  although  to  the  naked, eye  it  looks  solid." 


S   an.  31. 1S02.] 
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"PhotomicroKmiih,  x  100,  of  a  film  of  dried  paint  taker  from 
iron  pillar  sliowing  nist  blisters.  Tlie  dark  spot  is  red  ieac  and 
a  fissure  runs  tlirough  the  centre.  The  zinc  oxide  and  white  lead 
are  white  and  are  intact." 


Fig.  3. 
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■  Photomicrojrraph,  x  100, of  film  of  red  lead  paint  showinggrains 
of  various  sizes,  all  more  or  less  encysted  with  air  bubbles." 


Fig.  4. 
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Fig.  5. 
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"  Dried  film  of  red  lead  encrusted  with  rust,  x  Ifln,  taken  from  a 
painted  structure  which  showed  no  rust  on  surface.' 

with  a  varnish  paint  containing  bitumen,  it  will  rust  and 
eventually  disintegrate.  The  anchors  of  the  Niagara  Bridge 
rusted  out  completely,  after  having  been  embedded  in 
concrete.  It  is  therefore  of  vital  importance  that  anchors, 
tension  members,  and  metal  supports  should  be  properly 
coaled  before  being  embedded.  It  appears  that  clean 
steel,  embedded  in  a  coating  of  cement  which  is  properly 
trowelled,  cannot  rust,  even  though  subjected  to  the  worst 
conditions. 

The  photomicrographs  accompanying  this  article  were 
all  taken  under  the  projier  chromatic  conditions.  Yellow 
and  brown  oxide  have  very  nearly  the  same  chromatic 
value  as  red  lead,  and  special  screens  had  to  be  made 
varying  from  light  yellow  to  orange  brown  to  filter  the  rays 
accordingly.  The  plates  were  all  sensitised  for  the  purpose 
with  erythrosin. 


Nottingham  ^rction. 


Meeting  held  on  Wednesday,  December  \Slh,  1901. 


*  Vhotomicroffraph,  x  0(]o,  oi  I'tmciliitm  crvstaceum.    This  is 
tl  e  greenish  lungiis  which  makes  calcium  oxalate  on  brick  walls." 


MB.    LEONARD    AKCHBUTT   IN    THE    CHAIB. 


THE  SAMPLING  AND   PREPARATION 

OF   SHODDY",   WOOL  DUST,   AND   SIMILAR 

MATERIALS  FOR  ANALYSIS. 

BY    LOXLEY    MEGGITT,    P.T.C. 

In  the  present  paper,  I  confine  myself  to  the  preparation  of 
the  above  for  the  estimation  of  nitrogen.  It  is  practically 
impossible  to  get  a  representative  sample  of  a  few  grms. 
from  the  above  materials  for  the  following  reasons  : — They 
are  often  composed  of  a  mixture  of  loose  and  matted 
material.  They  contain  some  cotton,  pieces  of  wood,  little 
pieces  of  cloth,  &c.  The  moisture  content  of  various 
portions  is  vastly  different. 

Preliminary  Sampling  .—Tike  from  2  to  4  lb.  of  the 
material  from  about  a  J-cwt.  lot,  which  has  been  as  carefully 
drawn  as  possible  from  the  bulk,  and  weigh  accurately. 
Spread  out  on  a  zinc  tray  or  other  suitable  receptacle  and 
place  in  a  warm  place,  so  as  to  partially  dry.  When  deemed 
dry  enough  for  further  subdivision,  weigh  again,  and  calcu- 
late the  percentage  loss  of  moisture. 
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Treatment  of  ihe  partudly  dried  Material. — Carefully 
select  and  weigh  out  the  following  quantities  for  the  pur- 
poses indicated  :  — 

Moisture. — Weigh  out  about  20  grms.  and  drj*  in  water 
oven. 

Preparation  of  Powder  for  Nitrogen  Estimation. — 
Weigh  out  about  35  grms.  into  a  7-in.  porcelain  dish 
(tared).  Sprinkle  well  with  20  c.c.  of  pure  H3SO4  from  a 
pipette  and  then  wnth  20  c.c.  of  water  from  the  same 
pipette.  Place  a  rod  in  the  dish  and  put  on  a  water  bath. 
Stir  occasionally,  and  at  the  end  of  from  li  to  2  hours  a 
uniform  creamy  liquid  will  be  the  result.  Allow  to  cool. 
Add  about  30  grms.  of  caustic  lime,  stir  thoroughly,  and  if 
no  action  begin  in  about  five  minutes,  place  on  water  bath. 
As  soon  as  action  eammences,  remove  from  water  bath 
linmeuse  volumes  of  steam  are  given  off.  When  the  action 
slackens,  stir  well  and  break  up  as  much  as  possible.  A 
little  more  lime  may  be  sprinkled  where  there  is  any 
stickiness  visible.  A  rough  powder  is  the  result.  It  is  as 
well  to  dry  for  an  hour  or  two  in  air  or  water  oven.  Allow 
10  stand  over-night  covered  with  paper,  so  as  to  prevent 
the  danger  of  its  absorbing  moisture  after  weighing.  Weigh 
in  the  dish.  Detach  the  powder,  grind,  and  bottle. 
•  Prepared  Powder. — Estimate  the  percentage  of  nitrogen  111. 

Data  required  and  Method  of  Calculation  : — 

Total  Moisture.  ^^^^^^ 

A  =  Percentage  of  moisture  lost  on  partially  dryinir  ]8"84 
B  —  Grms.  of  partially  dry  Shoddy  taken  for  esti- 
mation of  its  moisture 21*09 

C  =  firms,  of  water  lost  from  B  on  drying I*ft7 

Total  moisture  =  tlgO  -  A)  x_C  _^  ^ ,^,^.^ 

Percentage  of  Nitrogen  in  Original  Sample. 

F  =  Grms.  of  partially  dry  shoddy  taken  for  prepara- 
tion of  powder 35'44 

G  =  Grms.  of  prepared  powder  pioduced 114'03 

H  =  Percentage  of  partiall.y  dried  shoddy   in  pre- 
pared powder  ?-iLl5^ 31-08 

G 

.1  =  Percentage  of  nitrogen  in  prepared  powder S'lSe 

Percentage  of  nitrogen  on  original  sample  = 

100  X  I  X  (100  -  A)         j.g,., 
H  X  100 

Lime. — This  should  be  fine,  and  may  be  ground  up  from 
a  clean  piece  of  commercial  Buxton  lime. 

Discussion. 

Mr.  F.  J.  R.  Caritlla  asked  whether  the  nitrogen  had 
been  estimated  in  the  old  way,  and  also  by  Mr.  MeggittV 
way,  in  the  same  sample.  As  a  buyer  he  would  not  object 
to  the  new  method. 

Prof.  F.  Stanley  Kipping  asked  was  there  not  loss  of 
ammonia  when  adding  lime? 

The  Chalrman  asked  if  there  was  any  reason  why, 
instead  of  adding  lime,  an  aliquot  portion  of  the  liquid 
obtained  by  treating  the  shoddy  with  sulphuric  acid  could 
not  he  weighed  off  and  treated  direct  by  Kjeldahl's  process 

Mr.  Meggitt  replied  that  there  was  not  the  8!ighte>t 
sign  of  loss  of  ammonia :  none  could  be  smelt,  and  the  i 
results  came  quite  up  to  expectation.  About  20  grms.  ol 
lime  was  sufficient  for  neutralisation  of  the  HgSO^,  and,  if 
desired,  this  quantity  and  about  10  grms.  of  calcined 
gypsum  might  be  used.  The  viscous  liquor  produced  after 
digestion  with  H5SO4  was  not  perfectly  uniform  and  con- 
tained some  small  clotted  particles ;  this  constituted  the 
only  objection  to  weighing  off  an  aliquot  portion,  as 
suggested  by  the  chairman.  He  had  tried  making  this 
liquor  up  to  standard  volume  with  water,  but  found  that  it 
was  not  miscible. 

A   NEW  VISCOMETER. 

BY    LOXLEY  MEGGllT. 

Mr.  Meggitt  exhibited  a  viscometer  (see  figure)  in  which 
the  temperature  of  the  water  in  the  outer  jacket  is 
maintained  constant  by  meams  of  a  copper  coil  A,  heated 


by  means  of  a  rose  bunsen,  the  water  being  stirred  by  a 
current  of  air  which  is  blown  through  the  water  by  means 
of  the   rubber  hand-bellows  B.     Mr.  Meggitt  staled   that  a 


.A/r  reservoir 
covered  with 
ncffing. 


] 
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more  delicate  regulation  of  the  temperature  was  obtained  in 
this  manner  than  by  any  other  arrangement  which  he  had 
tried. 

(!M)ituarp. 


GEORGE  HARRIS  MORRIS,  Ph.D.,  B.Sc, 
F.I.C.,  &c. 

MEMBER   OF   THE   SOCIETY    OP    CHEMIC-AL   INDUSTRY. 

Dr.  G.  H.  Morris,  who  passed  anay,  after  a  brief 
attack  of  pneumonin,  oq  the  30th  ult.,  was  born  at 
Bristol  in  1858,  received  his  education  at  the  Grammar 
School  of  that  town,  and  afterwards  became  assistant 
to  Prof.  Tildeu  at  Clifton  College.  In  1878  he  con- 
tinued his  studies  in  chemistry  under  Prof.  Johannes 
Wisliscenus  at  the  University  of  Wiirzburg,  where  he 
took  the  degree  of  Ph.D.  On  his  return  to  England  in 
1879  he  assisted  Mr.  Shenstone  in  the  equipnieut  of  a 
new  laboratory  at  Exeter  Grammar  Seliool.  After  this 
he  rejoined  Prof.  Tilden,  who  was  sliortly  aficnvards 
appointed  to  the  Chair  of  (  heniistry  at  Mascni  Ci'llege, 
Birmingham.  There,  Dr.  Morris  acted  as  Demnristr'«Ior 
of  Chemistry  for  about  three  years,  after  which  he 
succeeded  Mr  John  Herou  as  Chemist  to  Messrs.  Worlli- 
ington  and  Co.,  of  Burtoii-on-Trent,  where  he  became 
associated    with   Dr.   Horace  T.  Brown.     At  that  time 
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Burton-on-Trent  was,  so  to  speak,  the  home  of  starch 
chemistry.  The  well-kuown  re.searohe-:  of  C.  O'SuUivan, 
and  of  Hrown  and  Heron,  had  appeared  ;  and  in  1885, 
Broivn  and  ISforris  published  tlu-ir  first  .ioint  paper  on 
"  The  Non-Crystajlisable  Prodnets  of  the  Action  of 
*'  Diastase  upon  Stareh."  In  thi-^  paper  the  authors 
made  several  additions  of  technological  importance  to 
our  knowledge,  establishing  among  other  facts  the 
existence  of  the  class  of  compounds  known  as  maito- 
dextrins.  The  theoretical  conclusions  with  resard  to 
the  breaking  down  of  the  starch  molecule  by  diastase 
have  been  somewhat  modified  in  the  light  of  our  present 
knowledge,  but  the  main  facts  recorded  by  Brown  and 
Morris  in  ISS,!  have  been  substantially  confirmed  by  the 
.subsequent  work  of  the  authors  themselves,  and  by 
that  of  Ling  and  Baker,  of  Prior,  and  of  Brown  and 
Miller,  [n  1890,  Brown  and  Morris  published  their 
classical  paper  on  the  "  Germination  of  the  GramineiB  " 
which  contained  many  points  of  the  highest  importance 
to  the  technology  of  malting.  An  equally  recondite  paper 
(though  perhaps  it  had  not  the  same  practical  value) 
was  published  by  them  in  1893  on  "The  Chemistry  and 
Physiology  of  Foliage  Leaves."     Brown  and  Morris  also 


produced  several  papers  bearing  on  practical  hreiving  ; 
and  among  these  may  he  mentioned  one  published  in 
18'.I9  on  '•  The  Relation  of  the  Initial  Heat  of  the  Mash 
tM  the  Striking  Heat."  Many  other  papers  in  both 
pure  and  applied  Chemistry  have  also  appeared  in  our 
own  .Journal,  the.Iournal  of  the  Chemical  Society,  and  in 
the  Journal  of  the  Federated  Institutes  of  Brewing  ;  of 
some  of  these  Dr.  Morris  was  sole  author ;  among 
them  are  : — "  The  Sterilisation  of  Wort  in  the  Copper  " 
and  "  The  Analysis  of  Brewing  Sugars."  His  name  will 
W  remembered  as  a  highly  valued  abstractor  of  our 
.lourual  between  the  years  ]>*S5  and  1889.  He  was 
ioint  author  with  Dr.  E.  R.  Moritz  of  the  well-known 
"  Text  Book  of  the  Science  of  Brewing."  In  1894  he 
entered  into  p^irtnership  with  Dr.  Moritz  as  consultiug 
chemist.  He  was  one  of  the  Editors  of  the  Brewing 
Trade  Review;  and  for  some  time  he  held  the  position  cf 
lecturer  on  technical  bacteriology  at  the  Jenner  Institute 
of  Preventive  Medicine,  htn^t  year  the  degree  of  B.Sc. 
(honoris  cavsn")  was  conferred  upon  him  by  the  Uni- 
versity of  Birmingham.  Numerous  friends  and  scientific 
confreres  cannot  hut  regret  that  this  active  and  useful 
life  has  been  brought  so  prematurely  to  a  close. 
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I.- PLANT,  APPARATUS,  AND  MACHINERY. 

English  Patents. 

Roller  Mills  applicable  for  the  Manufacture  of  Paint, 
White  Lead^  figments.  Printing  Ink,  Confectionery,  or 
the  like.  C.  Wallis,  London,  and  R  E.  M.  Lagerwall, 
Northfleet,  Kent.     Eng   fat.  10,696,  May  23,  1901. 

I'he  first  crushing  is  eil'ected  in  the  mill  between  two 
central  rollers,  driven  at  equal  speeds.  Two  ether  rollers, 
driven  at  an  increased  speed,  run  in  contact  with  the 
central  rollers,  one  with  each,  and  a  further  crushing  is 
effected  between  each  of  the  central  rollers  and  th*;  adja- 
cent faster-driven  roller,  the  crushed  material  being 
delivered  at  both  ends  of  the  mill. — R.  A. 

Coatiny  Steam  Pipes  or  the  like ;  Improved  Non-conduct- 
ing   Material    for    .      O.    Francke,    Miihlhausen. 

Kng.  Pat.  17,555,  Sept.  2,  1901. 

EQUAt.  parts  of  finely  ground  tan  hark,  containing  "  a  per- 
centage of  tannic  acid,"  whitening,  and  water  glass,  are 
well  mixed,  to  form  a  pulp  ;  the  mass  is  moulded  into 
plates  or  slabs,  and  finally  dried. — J.  W.  H. 


Heating,  Drging,  Superheating,  Condensing,  or  (Jooltng 
Gases,  Vapours,  or  Liquids  ;  Improved  Surface-appa- 
ratus  for   .      J.    Heizmann,   Strassburg,   Germany. 

Eng.  Pat.  17,978,  Sept.  9,  1901. 

The  apparatus,  or  an  element  of  it,  is  constructed  of  two 
flat  metal  plates,  arranged  so  as  to  stand  parallel  to  each 
other,  at  a  small  distance  apart,  closed  round  their  outer 
edges,  and  at  two  opposite  sides  connected  to  suitable  inlet 
and  outlet  collecting-pipes,  the  plates  being  al.^o  traversed 
by  a  great  number  of  hollow  rivets,  short  tubes,  &c.,  set 
"  quincuncially  "  in  rows. — R   A. 

Evaporators  [^Salt  Water'\.    H  C.  Austey,  New  Bromptou, 
Kent.     Eng.  Pat.  2775,  Feb.  8*,  1901. 

The  heating  tubes  of  the  evaporator  are  so  tixed  In  position, 
that  they  can  be  withdrawn  separately  for  cleaning,  exami- 
nation, or  repair.  Two  methods  of  fixing  the  tubes  are 
described  in  the  specification.  The  tubes  are  sloped  upwards 
from  the  tube  plate,  and  passages  are  provided  for  draining 
off  the  water  condensed  in  them.  Means  are  also  provided 
tor  controlling  the  level  of  the  water,  and  for  regulating  its 
density  iu  the  evaporator. — R.  A. 
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Vaporising  Liquid  [Lye,  ^-c]  ;  Apparatus  for .    P. 

Neabacker,  Danzig,  Germany.  Eng.  Pat.  21,.372,  Oct.  24, 
1901. 
To  prevent  foaming  of  the  liquid  treated,  the  vapours  are 
caused  to  pass  from  a  steam  compartment,  in  which  they 
are  at  a  higher  pressure,  through  suitable  valves,  into  a 
conipartmeut  under  a  lower  pressure,  the  liquid  carried 
away  by  the  vapours  being  spread  out  in  a  thin  stratum 
in  passing  through  the  valves.  The  valves  may  be  of 
annular  form  with  a  narrow  aperture,  or  they  may  be 
arranged  to  impart  a  whirling  movement  to  the  liquid 
traversing  them.— R.  A. 

Heatiny,  Evaporathig,  or   Concentrating  Infusions,  Solu- 
tions,  and   Liquids ;    Apparatus  for  .     D.   Laird, 

Forfar,  Scotland.     Eng.  Pat.  18,151,  Sept.  11,  1901. 

The  apparatus  is  of  the  type  in  which  a  water-bath  is 
employed.  The  bath  rests  on  a  slab  of  fire-clay  or  other 
refractory  materia],  which'  forms  the  crown  or  top  of  an 
inclined  furnace  flue  or  flame  bed,  constructed  in  the  lower 
fire-cla}'  portion  of  the  furnace,  the  under  side  of  the  slab 
being  formed  with  heat-deflecting  ribs.  The  bath  is  sur- 
rounded by  fire-clay  slabs,  encased  in  an  envelope  of  thin 
sheet  steel  and  bound  together  by  hoops,  the  level  of  the 
liquid  in  the  bath  being  maintained  by  a  supply  from  a 
drip  cock  and  regulated  by  an  overflow  pipe.  The  steam 
generated  iu  the  tank  passes  into  a  condensing  coil,  the 
water  of  condensation  being  returned  to  the  tank.  A  tray 
resting  on  the  top  of  the  tank  and  easing  is  formed  with  a 
number  of  circular  recesses,  to  receive  metallic  or  other 
saucers  containing  the  liquid  to  be  treated.  The  furnace  is 
heated  by  a  burner  generating  a  flame  of  liquid  hydro- 
carbon and  air  under  pressure,  or  hydrogen  and  air. 

— R.  A. 

II.-FUEL,  GAS.  AND  LIGHT. 

Alcohol;   Industrial    Uses  of  [jFae/  and  Light']    ,  i;; 

Germany.      G.    Arachequesne.      Bull,   de    rAssoe.    des 
Chim.  de  Sucr.  et  de  Dist.  1901, 19,  [3],  243—259. 

The  author  describes  special  forms  of  apparatus  for 
the  application  of  alcohol  to  the  purposes  of  illumination, 
heating,  and  motive  power. 

In  order  that  the  vapour  of  alcohol  may  burn,  it  requires 
to  be  mixed  with  7  "368  times  its  weight  of  air,  and,  conse- 
quently, to  prevent  the  condensation  of  the  vapour  produced, 
it  must  either  be  superheated,  or  the  air  must  be  heated. 

For  household  purposes,  the  alcohol  is  brought  to  the 
vaporising  chamber,  either  by  a  wick  or  by  pressure  from 
a  reservoir,  and  is  there  heated,  either  by  the  flame  itself 
or  a  side  jet.  A  litre  of  alcohol  gives  approximately  the 
same  heating  effect  as  a  cubic  metre  (about  34  cb.  ft.)  of 
gas.  The  mouth  of  the  can  or  holder  for  the  alcohol  is 
covered  with  two  layers  of  wire  gauze.  With  such  a  vessel, 
alcohol  may  be  poured  even  on  a  flame  without  danger. 

Tn  burning  by  means  of  a  Bunsen  burner,  the  mixture  of 
air  and  alcohol  must  be  superheated  before  being  ignited. 
This  precaution  serves  to  mark  the  superiority  of  alcohol 
over  petroleum.  All  the  hydrocarbides  used  for  heating 
and  illumination — acetylene,  illuminating  gas,  petroleum 
spirit,  benzene,  alcohol,  acetone,  toluene,  petroleum  —  dis- 
sociate and  give  a  deposit  of  carbon  at  a  temperature 
betyeen  325°  and  350°  C.  The  problem  is  complicated  by 
the  vaporising  and  superheating  necessary  with  liquid  hydro- 
carbons. But  if  the  solution  of  the  problem  of  superheating 
be  easy  with  liquids  boiling  at  about  80°  C,  as  alcohol, 
benzene,  or  petroleum  spirit,  since  before  reaching  the 
critical  point  of  dissociation  there  is  a  margin  of  250°,  it 
becomes  impossible  with  petroleum,  which,  boiling  at  a 
temperature  of  about  250°  C,  requires,  besides  a  previous 
mixing,   10  to  12  times  its  weight  of  cold  air. 

Thus,  whilut  alcohol  can  be  burned  in  a  Bunsen,  it  is 
impo.ssible  to  do  so  with  petroleum. 

Whilst  the  exhaust  gases  from  motors  or  engines  working 
with  petroleum,  give  a  disagreeable  smell,  those  from  alcohol 
similarly  used  yield  cool  gages,  and  have  scarcely  any  per- 
ceptible smell.  In  spite  of  the  inferiority  of  the  calorific  power 
o  f  alcohol,  it  may  compare  favourably  with  petroleum,  since 


the  heat  units  transformed  into  work;  in  the  cylinder  are 
greater ;  there  is  therefore  much  less  heat  lost  th.an  with 
petroleum.  Of  100  heat  units  developed  by  alcohol,  23  8 
are  transformed  into  mechanical  work ;  with  petroleum, 
only  13  per  cent.  The  cost  per  horse-power  is  thus  about 
equal  (Germany),  the  calorific  power  of  petroleum  being 
almost  double  that  of  alcohol. 

There  is  divergence  of  opinion  as  to  the  best  mixture 
of  alcohol,  water,  and  benzene  to  be  used  for  motors,  the 
average  horse-power,  of  which  varies  from  4  to  12.  The 
cost  per  horse-power  hour  is  from  l-6d.to  2d.  A  dis- 
advantage of  alcohol  is  the 'action  which  hquid  alcohol, 
even  when  pure,  has  upon  iron,  zinc,'j  and  aluminium  in 
the  preseuce  of  air.  The  valve  of  the  vaporiser  is  there- 
fore of  bronze,  which  metal  is  not  attacked.  The  con- 
taining vessels  and  pipes  are  of  copper  or  tinned  iron. 
At  Ferrieres,  on  a  motor  of  6, horse-power,  the  consumption 
of  alcohol  was  438  gnus,  of  denatured  alcohor  per  horse- 
power per  hour. — L.  J.  de  W. 

Tar  Exit  for  Hydratilic  Mains;  Adjustable  Drory's , 

J.  f.  Gasbeleucht,  1901,  44,  [49],  918—919. 

Dkort's  tar  off-take  is  cnmmonly  attached  to  hydraulic 
mains  in  gas  works  for  the  purpose  of  effecting  the  outflow 
of  tar  from  the  hydraulic  main  before  the  ammoniacal 
i(luor  escapes.  Its  aim  is  to  keep  the  hydraulic  main  free 
from  tar,  and  the  liquor  at  a  constant  level  therein,  so  that 
the  depth  of  seal  of  the  dip-pipes  iu  the  liquor  in  the  main 
is  uniform.  But  the  height  of  the  edge,  over  which  the  tar 
flows  off,  only  is  adjustable,  and  the  depth  of  liquor  in  the 
hydraulic  main  is  consequently  affected  by  a  decrease  in  the 
fluidity  of  the  tar,  or  by  changes  in'  the  specific  gravity  of 
the  liquor.  Hence  actually  the  dip-pipes  do  not  remain 
sealed  to  a  constant  depth  in  the  liquor. 

Menzel  has  devised  an  adjust.ible  off-take  (Ger.  Pat. 
125,595),  which  overcomes  these  faults  of  the  ordinary 
Drory  arrangement.  It  is  shown  in  the  annexed  figure, 
in  which  a  is  an  adjustable  barrier,  having  a  slit  6,  through 
which  the  liquor  flows  away  from  the  hydraulic  main,  and 
the  height  of  which  determines  the  depth  to  which  the  dip- 
pipes  are  sealed.  The  tar  flows  away  from  the  hydraulic 
main  beneath  the  barrier  a,  and  over  the  upper  edge  of  the 
slide  e,  which  moves  up  and  down  in  unison  with  the 
barrier  a,  but  drops  below  the  upper  edge  f  of  the  socket, 
before  the  barrier  a  reaches  its  lowest  position.     Hence  the 


tar  rises  relativelj'  to  the  liquor  on  the  hydraulic  main  side 
of  the  barrier  a  when  that  barrier  is  brought  to  a  lower 
position  than  that  which  corresponds  to  a  normal  seal  of 
the  dip-pipes  of,  say,  about  20  mm.,  but  when  the  b,arrier  a 
is  fixed  to  give  the  normal  seal,  the  tar  flows  away  and 
cannot  accumulate^in  the  hydraulic  main.  In  the  event  of 
tlie  tir  thickening,  its  level  rises  on  the  hydraulic  main 
side  of  the  barrier  a  until  the  greater  pressure  thus  caused, 
forces  it  under  the  barrier,  while  the  level  of  the  liquor 
remains  unaffected. 
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Provision  13  made  by  means  of  a  sliuot,  extending  beneath 
the  surface  of  the  liquor,  and  having  a  self-closing  lid,  for 
access  to  the  bottom  of  the  trough  while  wont  is  proceeding, 
in  order  to  remove  aay  tar  which  his  become  too  hard  to 
flow  away. 

The  advantages  claimed  for  Menzel's  arrangement  are  : — 
(1)  That  tar  cannot  collect  in  the  hydraulic  main;  (2) 
that  the  depth  of  seal  of  the  dip-i>ipes  can  be  fixed  directly, 
and  read  off  on  the  regulating  spindle;  {-i)  that  it  remains 
as  so  fixed;  and  (4)  that  the  yield  of  gas  is  increased,  and 
the  deposition  of  scurf  reduced,  owing  to  the  reliable  and 
uniform  working  of  the  settings  which  results  from  its 
adoption. — J.  A.  B. 

Gits  ;    Modification  of  Schilling's  Appiralus  for  Deter- 
mining the  Specific  Gramli/  of  — .     F   Pannertz. 

See  under  XXHI.,  page  1.39. 

English    Patents. 

Miring    Liquid   Fuels   of  Different   Specific  Gravities ; 

Process  and  Apparatus  for .    H.  Praetorius,  Breslau, 

Germany.     Eng.  Pat.  20,760,  Oct,  16,  1901. 

A  poRons  material,  such  as  kieselguhr,  is  placed  in  a 
receptacle,  and  the  liquids  are  added  in  the  determined 
proportions.  The  specifically  lighter  liquid  is  first  allowed 
to  soak  in,  and  the  heavier  then  adiled.  The  liquids  thus 
contained  in  the  pores  of  the  finely  divided  material,  are 
stated  to  yield  a  practically  permanent  gas,  suitable  for 
■working  motors,  in  accordiuee  with  their  composition.  A 
mixing  recepticle,  with  outlet  pipe  for  the  gas,  is  described. 
In  this  pipe  is  a  device  for  mixing  dry  air  with  the  gas. 
The  mixture  passes  to  the  motor  or  elsewhere  for  use. 

—J.  A.  B. 

Gas  Producers.     P.  Naef,  New  York,  U.S.A.     Eng.  Pat. 
23,044,  Dec.  17,  1900. 

AiK  is  forced  beneath  the  bars  of  a  gas  producer  consuming 
bituminous  fuel.  Some  of  the  gas  is  drawn  off  through 
outlets  a  little  above  the  bars,  and  is  led  to  a  combustion 
chamber.  Water  or  steam  is  admitted  to  the  producer 
above  these  outlets.  The  fuel  is  mechanically  fed  in  at  the 
top,  and  is  kept  mixed  by  rotating  bells  suspended  from  the 
cover,  the  supporting  pipes  being  preferably  water-cooled. 
Gas  is  withdrawn  from  the  top  of  the  furnace,  and  by- 
products may  be  separated  from  it.  It  is  then  sent  to  the 
combustion  chamber  already  mentioned,  which  also  receives 
a  supply  of  air.  Thus,  all  the  fuel  is  fin.aUy  burned  without 
producing  smoke.  The  burnins  gases  from  the  combustion 
chamber  are  used  to  heat  a  steam  boiler.  In  a  modification, 
the  bituminous  fuel  is  burned  in  a  fireplace  in  the  boiler, 
but  before  reaching  the  fireplace,  it  pusses  down  a  gas- 
productT,  and  the  gas  withdrawn  from  the  top  of  the 
producer  is  also  led  to  the  grate.  Air  is  forced  into  the 
burning  fuel. — R.  S. 

Combustible  Gas ;  Manufacture  or  Production  of . 

J.  Kadcliffe,  Wrexham.     Eng.  Pat.  21,376,  Oct.  24,  1901. 

The  fuel  for  producing  this  gas  is  caused  to  slowly  descend 
the  rotary  chamber  in  the  apparatus  described  in  the 
following  abstract,  whilst  air,  or  a  mixture  of  air  and  steam, 
is  passed  upwards. — R.  S. 

Combustible  Gas,  Calcining  or  RoaMing  Ores,  and  other 
Substances,  and  for  other  Pwposes  ;  Apparatus  suitable 

for  the  Manufacture  or  Production  of  .     J.  Rad- 

clifle,  Wrexham.     Eng.  Pat.  21,377,  Oct.  24,  1901. 

The  apparatus  consists  of  an  inclined  rotary  roasting-,  or 
calcining-chamber,  which  communicates  at  its  top  end 
with  a  stationary  chamber  having  a  gas  outlet,  and  a 
feeding  device  for  fuel  comprising  two  adjustably  telescopic 
tubular  parts,  the  lower  edge  of  which  is  always  kept 
beneath  the  fuel  level  in  the  chamber.  The  lower  tube  may 
bo  protected  by  being  provided  ivith  a  water  jacket.  At 
the  bottom  of  the  rotary  chamber  there  is  a  bridge,  and  an 
inlet  for  air,  steam,  or  combustible  gas,  or  vapour.  The 
ashes  pass  over  the  bridge  to  a  trapped  outlet. — R.  S. 


Gas  or  Vapour ;  Production  of ,for  use  ivilh  E.r plosion 

Engines,  and  other  Purposes.  A.  fXayes,  Salt  Lake  City, 
U.S.A.  Eng.  Pat.  57o7a,  March  19,  1901. 
Uydrocabbon  oil  is  vaporised  by  forcing  it  iu  a  fine 
stream  or  spray  through  a  flame ;  air  is  mixed  with  the 
vapour  formed  by  the  action  of  the  flame  upon  the  spray, 
and  the  mixture  is  led  to  a  gas  engine.  There  are  pro- 
vided for  these  operations,  a  mixing  tube,  means  for  forcing 
a  due  stream  or  spray  of  oil  into  this  tube,  a  device  for 
maintaining  a  vaporising  flame  within  the  mixing  tube 
about  the  spray  of  oil,  and  means  for  supplying  air  above 
the  flame  to  mix  with  the  vapour  generated. — R.  S. 

Aceti/lene  Gas;  Apparatus  for  Generating .     W.  W. 

Clark,    Stratford,   Essex,   and    G.    Bone,    Manor    Park, 
-    Essex.     p;ng.  Pat.  22,782,  Dec.  13,  1900. 

Tue  carbide  holder,  forming  part  of  the  apparatus  described 
under  Eng.  Pat.  18,590  of  1899  (this  Journal,  1900,81.^)), 
is  subdivided  iu  such  a  way  that  each  compartment  is 
surrounded  by  water.  A  special  cover  for  the  holder  is 
also  described. — J.  A.  B. 

Acelgleue  Generators.  J.  Shackleton,  Larue,  and  A.  Koss, 
Ballyclare,  both  iu  co.  Antrim.  Eng.  Pat.  22,960, 
Dec!  15,  1900. 

Tkays  containing  carbide,  mounted  stepwise  about  a 
central  rod  withiu  a  tank  iu  which  a  bell  is  sealed,  are 
supplied,  from  the  lowermost  one  upwards,  with  water  Irom 
a  spout,  which  delivers  on  to  the  top  of  the  bell.  Ihe 
water  runs  down  the  outside  of  the  bell  aud  then  rises 
within  it.  There  may  be  a  water  tank  in  the  crown  of  the 
bell,  aud  there  is  a  cock  on  the  supply  of  water  to  the 
spuui,  operated  by  the  rise  and  fall  of  the  bell. — J.  A.  B. 

Acetylene  Gas  Generators.     J.  A.  Burgess,  Bradford, 
Ontario,  Canada.     Eng.  Pat.  240,  Jan.  3,  1901. 

Carbide  is  fed  at  intervals,  as  required,  through  an 
ot»eniug,  provided  with  a  cover,  in  the  lop  of  a  closed 
vessel,  on  to  a  conveying  belt  withiu  the  vessel,  the  lower 
part  of  which  contains  water.  The  belt  is  moved  forward 
by  an  external  crank,  operated  by  hand  or  automatically, 
so  as  to  precipitate  the  carbide  into  the  water  at  a  suitable 
rate.— J.  A.  B. 

Acetylene  and  other  Gases  ;  Apparatus  for  the  Manufac- 
ture of .     J.  J.  Uendler,  Kansas  City,  U.S.A.     Eng. 

Pat.  15,846,  Aug.  6,  1901. 

A  GENEBATiNG  chamber,  divided  horizontally  into  cells, 
each  containing  calcium  carbide,  is  supplied  witn  water 
from  tipping  cups,  one  mounted  above  each  cell  and 
commuuicatiug  therewith  by  an  S-shaped  pipe,  which 
furnishes  a  water  seal.  The  cups  are  tipped  iu  turn 
through  mechanism  operated  by  a  rod  attached  to  tlie  bell 
of  the  gasholder,  according  to  the  movements  of  the  latter. 
The  gas,  on  its  way  from  the  generating  chamber  to  the 
gasholder,  bubbles  through  water  in  a  chamber  at  the  base 
of  the  holder.— J.  A.  B. 

Incandescent   Gas  Burners.     G.  P.  Ehmaun,  Manchester. 
Eiig.  Pat.  15,185,  July  26,  1901. 

WiTHiJi  the  mixing  tube  of  an  incandescence  gas  burner  of 
the  usual  commercial  form  is  suspended  a  helix  of  wire, 
preferably  of  copper  wire. — H.  B. 

IIl.-DESTEUCTIYE  DISTILLATION, 
TAR  PRODUCTS.  PETROLEUM. 

English  Patents. 

Tar:  and  Apparatus  therefor;  \_Continuous'\  Distilla- 
tion  of  .     J.    Meikle,    Glasgow.     Eng.    Pat    2105, 

Jan.  30,  1901. 

The  patentee  employs  three  or  more  flat-bottomed  stills 
heated  by  means  of  the  waste  gases  from  superheater 
furnaces,  and  connected  in  series.  The  stills  contain  a 
tubular  portion  for  distilling  the  tar  by  superheated  steam, 
and  the  process   is   assisted  by  passing  live   stcdiu  directly 
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into  the  stills  through  a  perforated  coil.  The  head  of  each 
still  is  cylindrical  and  connected  with  a  condenser.  The 
tar,  after  losing  its  lighter  portions  in  the  first  still,  heated 
by  waste  steam  from  the  second  still,  is  puinpcil  into  the 
second  still,  where  it  gives  off  its  less  volatile  constitiiunis.  and 
finally  into  the  third  still,  in  which  the  final  distillation  is 
effected,  and  from  which  the  finished  tar  is  eontimiously 
pumped.  The  superheated  steam  passes  into  the  third  still 
round  the  outside  of  the  tubes  containing  the  tar,  and  thence 
to  the  second  still,  after,  if  necessary,  passing  through  a  second 
superheater.  It  finally  heats  the  first  still.  A  vacuum  is 
kept  in  all  the  stills  b;/  means  of  a  pump,  and  the  flow  of 
tar  and  distillation  is  conducted  at  such  a  rate  that  the 
contents  of  the  first  still  remain  at  about  the  same 
consistency. — T.  A.  L. 

Mineral  Oils   and  their   Distillates ;  Refining    of  Cnidt 

.     F.  C.  Thiele,  J.  M.  Parker,  and  J.  F.  Finke, 

New  Orleans,  U.S.A.     Eng.  Pat.  19,029,  Sept.  ■>4, 1901. 

The  process  described  is  especially  applicable  to  the 
refractory  crude  mineral  oils  found  in  the  Trenton  lime- 
stone formation,  more  particularly  those  discovered  in  the 
Southern  States,  such  as  Texas,  Louisian:i,  and  California, 
and  referred  to  in  general  as  oils  of  the  Lima  type.  The 
oil  is  treated  with  0".5 — 1  ■  .I  percent,  (by  weight)  of  nitric 
acid  (sp.gr.  1-42)  until  there  is  no  further  evolution  of 
sulphurous  acid,  aud  the  oil  no  longer  gives  a  precipitate 
with  tetrachloride  of  tin,  showing  the  absence  of  terpenes 
and  polyterpenes  (F.  C.  Thiele,  this  Journal,  1900,  138). 
After  washing  with  water  until  free  from  acid,  the  oil  is 
agitated  with  a  substance  capable  of  evolving  nascent 
hydrogen,  such  as  soda  lye  iiud  a  mixture  of  zinc  du>t  and 
powdered  iron,  until  a  sample  mixed  with  a  small  quantity 
of  sulphuric  acid  (57°  B.),  no  longer  evolves  nitrous  fumes. 
The  oil  is  then  washed  with  water  and  finally,  with  dilute 
sulphuric  acid  until  it  no  longer  colours  the  latter, — T.  A.  L. 


IV.-COLOUKING  MATTERS 
DYESTUPFS. 


AND 


YelloiL\  Dyesiuff  [_(Janarijie^  obtained  from  Snlphoct/anidt 
Salts;  Sulph.oci/a7iogen,  so-coiled  Pseudosulphocyanogen 

and  the  .     A.  Goldberg.    .J.  prakt.  Cheni.,  1901,  64, 

[21,  22],  439— 470.     (See  also   this  Journal,  1901,  113, 
238,  798,  1103.) 

CiNARi.NE,  prepared  on  the  technical  scale,  is  found  on 
analysis  to  have  the  formula  before  given — H^CgNgS-O. 
When  heated  with  excess  of  caustic  potash  for  souie  hours, 
a  portion  of  the  sulphur  is  substituted  by  oxygen,  and  a  dye- 
stuff  of  less  value  is  obtained  By  the  action  of  alkali 
hydroxides  or  hydrosulphides  at  150^ — 180°  C,  Cauarine  is 
destroyed,  ammonia,  sulphuretted  hydrogen,  and  carbon 
dioxide  being  produced.  Decomposition  also  occurs  on 
heating  with  ammonia,  ammonium  sulphide,  or  aniline  at 
150° — 180°  C.  On  warming,  aqueous  ammonia  dissolves  the 
free  djesiuff;  the  solution  dj'es  cotton  similarly  to  the 
solutions  in  fixed  alkalis.  Water  at  100°  C.  in  a  sealed  tube 
does  not  alter  the  dyestuff',  but  at  180°  C.  ammonia, 
sulphuretted  hydrogen,  carbon  dioxide,  sulphur,  a  soluble 
(probably  cyanurie  acid)  and  an  insoluble  organic  compound 
were  produced.  Strong  hydrochloric  acid  at  150' — 180°  C. 
yields  cyanuric  acid ;  the  reaction  may  be  HgCgNgS^O  + 
UHjO  =  aCsNaOsHj  +  eHjS  +  S  -i-  2NH4HCO,,.  Canarine 
is  only  slightly  decomposed  at  150° — 160°  C. ;  at  high  tem- 
peratures, water,  sulphur,  and  sulphuretted  hydrogen  are 
evolved  and  Licbig's  mellon,  CgNu,  remains. 

The  sodium  and  potassium  salts  of  Canarine  appear  to 
contain  amounts  of  alkali  metal  representing  not  more  than 
one-third  of  the  total  hydrogen  in  the  free  colouring  matter, 
and  therefore  only  that  fraction  may  be  considered  as  re- 
placeable by  those  metals.  The  salts  swell  up  considerably  on 
washing,  and  are  partially  hydrolysed.  On  heating  with 
water  in  a  sealed  tube,  the  dissociation  is  practically  com- 
plete. Salts  of  the  alkahne  earths  and  heavy  metals  give 
precipitates  with  aqueous  solutions  of  the  alkali  salts  of 
Canarine.  Canarine,  both  alone  aud  when  dyed  un  fabrics, 
is  not  affected  by  stannous  chloride  or  zinc  dust  and  caustic 
soda. 


( In  acidifying  the  alkaline  filtrate  from  the  sodium  salt  of 
Cauarin,  as  obtained  in  the  process  of  manufacture,  a  very 
voluminous  precipitate  is  obtained,  which  shrinks  in  drying 
to  form  a  pale  yellow  and  coherent  mass.  The  quantity  of 
this  by-product  amounts  to  somewhat  more  than  one-third 
of  the" dyestuff  obtained  in  the  same  operation.  It  contains 
!:irge  quantities  of  free  sulphur  ;  on  long  boiling  with  caustic 
sii.ia  it  evolves  a  little  ammonia,  and  on  heating  with  strong 
hvdroehloric  acid  at  150°  C,  cyanuric  acid,  ammonia,  and 
much  sulphuretted  hydrogen  are  produced.  When  heated 
in  a  sealed  tube  nith  potassium  hydrosulphide,  the  yellow 
by-product  gives  dithiomelanuric  acid — 

HjCjNjSjO  +  H.,S  =  S  +  HjO  +  HjCaN^Sj. 

Ammonia   and   ammonium    sulphide  in    a   sealed   tube   at 
100°  C.  yield  thio-ammelin — 

H,,C.,N^S20  +  NH3  =-  S  -I-  HjO  +  HsCjNjS. 

The  following  is  a  brief  summary  of  the  more  important 
conclusions  drawn  by  the  author: — 

The  formation  of  Canarine  is  represented  by  the  equa- 
tions— 

xKSCN  ■¥  .rCl  =  xKCI  +   (CNS),r  ;    (CNS),3  -I- 

6H.,0  =  HsCsNgSyO  +  HjCgN^S-p  -t-  COS  +  HjSaOj; 


Different  isomeric  or  polymeric  modifications  of  cyanogen 
sulphide  are  obtaiued  at  different  temperatures  by  the 
action  of  dry  halogens  on  rlry  sulphocyanides.  Only  the 
pr<^duct  obtained  at  150°  C.  yields  the  dyestuff  in  good 
quantity.  The  so-called  "  pseudosulphoc^'anogen,"  obtained 
from  aqueous  solutions  of  sulpnoeyanides  by  the  action  of 
halogens,  nitric  acid,  &c.,  is  quite  different  from  sulpho- 
eyanogen.  The  "  pseudosulphocyauogen  "  differs  slightly 
iu  composition  and  properties,  according  to  the  method  of 
its  formation.  The  dyestuff  obtaiued  by  the  action  of 
alkalis  on  these  various  products  is  always  identical,  but  the 
yield  from  "  pseudosulphocyanogen  ''  is  very  small.  The 
latter  substance  probably  contains  small  quantities  of  sulpho- 
cvanogen.  from  which  alone  the  dyestuff  is  derived. 

—A.  C.  W. 

Brasi/in  and  Hsematoxylin.  Part  VI.  The  Constitution 
of  Brasilic  Acid,  of  Brasilin  and  of  Hematoxylin. 
\V.  H.  Perkin,  jun.  Proc.  Chem.  Soc.  17,  [244],  257  — 
259. 

In  part  I.  of  this  research  (.\.  W.  Gilbody,  W.  H.  Perkin, 
jun.,  and  J.  Yates  (this  Journal,  1900,  40  and  528)  it  was 
argued  that  since  trimetbyl-brasilin  on  oxidation  with  per- 
manganate yields  2-carboxy-5-methoxyphenoxyacetic  acid 
and  meta-hemipiuic  acid,  the  constitution  of  brasilin  must 
he  represeuted  hy  one  of  the  following  formulae :  — 


OH 


CH„ 


OH 


OH 


CH.OH 

In  order  to  decide  between  these  two  formula,  the  author 
has  submitted  brasilic  acid  to  a  detailed  examination,  and 
has  obtaiued  results  which  show  clearly  that  formula  I. 
must  be  accepted"  as  representing  the  constitution  of 
brasilin. 

It  has  already  been  shown  (this  Journal,  1900,  40  and 
5:is)that   tetramethyl-hsematoxylin,  on  oxidation  with  per- 
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raanganate,  gives  products  which  are  exactly  similar  to 
those  obtained  from  trimethyl-brasilin,  and  there  can,  there- 
fore, scarcely  be  a  doubt  that  the  coustiuitional  formula  of 
ha>matoxTlin  is — 


-/\  OH 


HO  ( 

i        i        CH  I 

CH    >4\/ 
OH     ^"2 

English  Patents. 

Ifew  Sulphouic  Acid.i  and  Colourini/   Matters  thi'refrotn  ; 

Manufacture  of .     [Di/esluffs,  Azo-I     H.H.Lake, 

London.  From  K.  Oehler,  OtTeuhach-on-Main,  Germany. 
Eng.  Pat.  22,297,  Dec.  7,  1900. 
The  interaction  between  alkali  sulphites  and  diazotised 
aminohydroxy  compounds  yields  derivatives  of  the  tollowiog 
typical  constitution.  (SO3H )„ .  OH .  X .  N  :  X . SO-,H,  in  which 
X  represents  a  benzene  or  naphthalene  radicle.  These 
substances,  which  are  very  soluble,  are  termed  "  sulphonic- 
diazo-phenol  (or  naphthol)-sulphonic  acids,"  and  on  com- 
bination with  diazo-  or  tetrazo  -  compounds  yield  azo 
dyestnffs.  In  the  case  of  the  latter,  the  intermediate 
compounds  formed  in  the  first  stage  of  the  reaction  will 
react  under  suitable  conditions  in  the  second  stage  with  a 
different  component  from  that  employed  at  first,  yielding 
mixed  disazo  compounds. — T.  A.  L. 

Black  Colouring  Matter  Directly  Dyeing  Cotton  ;  Manu- 
facture  of  .      C.    D.     Abel,   London.       From   The 

Actienges.  fiir  Anilin  Fabrikation,  Berlin.  Eng.  Pat.  330, 
Jan.  5,  1901. 

Albeadt  abstracted  (Fr.  Pat.  306,876  ;  this  Journal,  1902, 
45).— T.  A.  L. 

Colouring  Matters  of  the  Anthraquiitone  Series ;  Manu- 
facture and  Production  of- .    [^Dyestuffs,  Anthrace7ie.'\ 

.T.  Y.  Johnson.  From  The  Badische  .\niliu  und  Soda 
Fabrik,  Ludwigshafeu,  GermaDv.  Eng.  Pat.  1357,  Jan. 
21,  1901. 

Already  abstracted  (Fr.  Pat.  307,104  ;  this  Journal,  1902, 
42).— T.  A.  L. 

Naphthalene  Compounds  ( Tetrahydrorynaphthalejie')  and 
their  Employment  in  Dyeing  and  Printing ;  Manufac- 
ture and  Production  of .    [Dyestuffs,  JMapthazarine.] 

J.  Y.  Johnson,  London.  From  The  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen,  Germany.  Eng.  Pat.  23,887, 
Dec.  31,  1900. 

Already  abstracted  (Fr.  Pat.  307,554  ;  this  Journal.  1902, 
42).— T.  A.  L. 

Colouring  Matters  of  the  Anthracene  Sei-ies ;  The  Manu- 
facture  and  Production  of .     {Dyestuffs,  Antlira- 

cene.]  J.  Y.  Johnson,  London.  From  The  Badische 
Anilin  und  Soda  Fabrik,  Ludwigshafeu,  Germany.  Eng. 
Pat  1358,  Jan.  21,  1901. 

An  extension  of  Eng.  Pats.  7591  and  25,080  of  1899  (this 
Journal,  1900,  341  and  1102).  Already  abstracted  (Fr. 
Pat.  308,661  ;  this  Journal,  19(i2,  42).— T.  A.  L. 

Viphenyl  Dericatires  ;  Manufacture  of .    F.  Ullmann, 

Geneva,  Switzerland.  Eng.  Pat.  1766,  Jan.  25,  1901. 
(See  Fr.  Pat.  307,467  ;  this  .lourual,  1902,  38.) 

— T.  A.  L. 

Colouring  Matters  [Grey,  Black]  Directly  Dyeing  Cvtton  ; 

Manufacture   oj  .      C.    D.    Abel,   London.      From 

The  Actienges.  fiir  Anilin  Fabrikation,  Berlin.  Eng.  Pat 
2188,  Jan.  31,  1901. 

Already  abstracted  (Fr.  Pat.  307,719:  this  Journal,  1902 
45).— T.  A.  L. 


Black   Colouring  Matters;    Manufacture   of   Substantive 

■    [Dyestuffs,  Sulphide.']      J.  Imray,  London.     From 

La  Societc  Anonyme  des  .Matieres  Colorantes  et  Produits 
Chimiques  de  Si.  Denis.     Eng.  Pat.  999,  Jan.  15,  1901. 

This  specification  is  an  extension  of  Eng.  Pats.  18,409  of 
1899  and  1150  of  1900  (this  Journal,  1900,  658  and  1102). 
The  patentees  now  find  that  there  may  be  employed,  in 
place  of  the  diamiuo  or  aminohydroxy  -  derivatives  or 
mixtures  already  mentioned,  other  diamine,  aminohydroxy-, 
or  dihydroxy-derivatives  of  secondary  amines  containing 
two  similar  or  different  aromatic  nuclei,  and  also  suhstituteil 
derivatives  of  these  substances  containing,  for  example, 
NO,,  SO3H,  COjH  groups,  and  the  Uke.  They  also  include 
the  leuoo  compounds  of  indophenol  dyestuffs.  For  example, 
200  kilos,  of  commercial  sulphur  chloride  are  added,  drop 
by  dr<ip,  to  160  kilos,  of  phenol  in  the  cold.  When  the 
evolution  of  hydrochloric  acid  has  ceased,  the  mixture  is 
heated  to  150°— 160°  C.  and  treated  with  130  kilos,  of 
p-amino  -  o  -  nitro-  p  -hydroxydiphenyhimine  (obtained  by 
reducing  the  corresponding  p-hydroxydinitrodiphenylamine 
with  sodium  sulphide  on  the  water-bath),  the  whole  being 
then  heated  to  170°- -190"  C,  with  constant  agitation. 
After  mixing  with  500  kilos,  of  sodium  sulphide  fused  in 
its  water  i>f  crystallisation,  the  mass  is  heated  to  about 
180°  C.  in  an  oil-bath  kept  at  200'^  C,  with  constant 
agitation,  for  five  hours,  until  it  solidities.  The  hard, 
brittle  mass  is  insoluble  in  acids,  but  soluble  in  water,  and 
dyes  uuiuordanted  cotton'  at  the  boil  greenish-black  shades, 
which  on  oxidation  become  deeper  black.  — T.  A.  L. 

Blue  Dyestuffs;  Manufacture  of .  [Dyestuffs,  Sul- 
phide.] J.  Imray,  London.  From  La  Soeiete  Anonyme 
des  JIatieres  Colorantes  et  Produits  Chimiques  de  St. 
Denis,  Paris,  France.     Eng.  Pat.  2839,  Feb.  9,  1901. 

An   extension   o(    Eng.    Pat.    999    of    1901    (.see   above). 

Already  abstracted  (Fr.   Pat.   292,400  ;  this  Journal,  1902, 

40).— T.  A.  L. 

French   Patents. 
Indoxyl  Derivatives   [Indigo]  from    Aromatic    Glycines; 

Manufacture  of .    Deutsche  Gold  und  Silber-scheide- 

Anstalt  vorm.  Kossler.  Fr.  Pat.  312,763,  July  17,  1901. 
The  patentees  obtain  indoxyl  by  fusing  the  sodium  salt  of 
pheuylglycin  or  of  its  o-carboxylic  acid  with  sodium  amide 
at  about  180°  or  250°  C.  Heumann  used  caustic  potash 
and  had  a  poor  yield  because  the  alkali  destroyed  much  of 
the  indoxyl  at  the  temperature  employed  (250° — 350°  C), 
as  soon  as  it  was  formed.  The  use  of  sodium-amide  thus 
means  at  once  a  lower  temperature  and  a  less  drastic 
action,  and  consequently  a  larger  yield.  Sodium  or  potas- 
sium cyanide  may  be  added  as  a  diluent  to  the  melt,  but 
these  products  do  not  lake  any  part  in  the  reaction.  In 
the  first  example  mentioned,  the  products  are  indoxyl, 
sodium  oxide,  and  ammonia,  and  the  finished  melt,  on 
treatment  in  the  usnal  manner,  yields  Indigo. — T.  A.  L. 

Blue  Dyestuff  of  the  Anthracene  Series  :  Production  of  a 

.    [Dyestuff,  Anthracene.]    The  Badische  Anihn  und 

Soda  Fabrik.     Fr.   Pat.   309,503,  Supplement,   July   10 
1901. 

The  blue  dyestuff  obtained,  according  to  the  chief  patent 
(this  Journal,  1902,  42),  is  insoluble  in  water  and  has  no 
affinity  for  wool  or  silk.  It  is  now  found  that  on  heating  it 
with  fuming  sulphuric  acid  (12  per  cent.  SO3)  in  presence 
of  boric  acid  to  about  130°  C,  it  is  converted  into  a  soluble 
product.  On  oxidation  with  chromic  or  nitric  acid,  it  yields 
a  yellow  substance  which  dyes  wool  bluish-green  shades. 
Instead  of  sulphonating  the  original  blue  dyestuff,  the  same 
sulphonic  acid  or  one  of  its  isomerides  may  be  obtained  by 
reacting  with  caustic  potash  on  /8-aminoanthraquinone  sul- 
phouic acid  at  150°— 17.5°  C.  in  an  oil-bath,  the  sulphonic 
acid  group  under  these  conditions  remaining  intact.  The 
dyestuff  may  also  be  rendered  soluble  by  treating  the 
unsulphonated  product  with  caustic  soda-lye  and  sodium 
hydrosulphite  at  about  60°— 70°  C.  The  solution  so 
obtained  deposits  on  cooling,  small  needles  of  the  sodium 
salt  of  the  leuco  product  which  in  pasle  form  can  ba 
employed  directly,  together  with  a  suitable  thickening,  for 
calico  printing. — T.  A.  L. 
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Dyestaff  capable  of  being  Chromed  on  the  Fibre ;  Production 

of  a  Disazo   .     [Dyestuff,    Azo-.]      The  Badische 

Anilin  uud  SodaFabrik.     J?r.  Pat.  312,899,  July  22,  1901. 

SoDiu.li  p-hydroxybeiizyl  sulphonate  is  coQverted  by  the 
action  of  nitrosulphurio  acid  into  its  dinitro  derivative. 
This.oB  reduction,  yields  diamioo-p-hydroxybenzyl  sulphonic 
acid,  which,  on  treatment  with  nitrous  acid,  forms  a  tetrazo 
compound  capable  of  combining  with  two  molecular  pro- 
portions of  /8-naphthol.  The  resulting  product  dyes  wool 
brownish-violetshades,  which, on  uhroming,become  blackish- 
blue.  Very  level  shades  are  obtained,  very  fast  to  fulling, 
washing,  light,  boiling  water,  and  steaming. — -T.  A.  L. 

Dyeslujf'.  Red ;  Production  of  a  .     [Di/estuff,  A20-.I 

The  Badische  Anilin  und  Soda  Fabrik.  Fr.  Pat.  313,533, 
•Aug.  16,  1901. 
Tetrazo  -  DiPHKNYL  is  Combined  with  sodium  phenol 
o-sulphonate  in  alkaline  solution,  the  intermediate  com- 
pound formed  being  subsequently  combined  in  acelic  or 
weak  hydrochloric  acid  solution  with  y  -  aminonapbthol 
sulphonic  acid.  The  dry  dyestuff  forms  a  bright  greenish 
powder,  readily  soluble  in  water  to  a  bluish-re  d  solution. 
It  gives  bright  red  shades  on  wool  very  fast  to  washing, 
fulling,  and  light,  mure  especially  after  chroming.  The 
resistance  to  light  surpa.«ses  that  of  any  known  azo  dye- 
stuffs,  and  on  wool  rivals  even  that  of  Alizarin. — T.  A.  L. 

Dycf tuffs  of  the  Acridine  Series;  Manufacture  of  New 

.     \_Dt/estiiffs,  Acridiyie  Series,']     Manuf.  Lyon,  de 

Mat.  Col.     Fr.  Pat.  312,771,  July  16,  1901. 

Vert  valuable  dyestuffs  for  tannined  cotton  and  leather 
are  obtained  by  reacting  with  formaldehyde  and  m-diamines 
on  dyestuffs  of  the  aci'idine  series,  such  as  Acridine  Yellow 
(3.6-diamino-2.7-dimethylacridine)  or  Benzoflavine  (3.6- 
diamino-2.7-dimethyl-9-phenylacridine).  The  products  are 
faster  to  alkalis  and  light  than  the  original  derivatives,  and 
being  more  basic  have  a  greater  solubility.  It  is,  however, 
not  necessary  to  start  from  the  finished  dyestuff,  but 
the  new  derivatives  may  be  obtained  by  heating  to- 
gether in  presence  of  acids,  equimolecular  proportions  of 
tetra  -  aminoditolylmethane,  formaldehyde,  and  tolylene 
diamine,  and  subsequent  o.xidation,  though  under  these  con- 
ditions the  reaction  does  not  proceed  so  smoothly,  and  a 
certain  amount  of  Acridine  Yellow  is  formed.  The  hydro- 
chloride of  the  new  dyestuff  behaves  characteristically  when 
dissolved  in  concentrated  sulphuric  acid,  giving  a  dark -red 
colour,  whilst  Acridine  Yellow  gives  a  yellow  solution. 

— T.  A.  L. 
Slue    Dyestuffs  for    Wool;  Manufacture  of .     [Dye- 
stuff',  Azo .]     Manuf.  Lyon,  de  Mat.  Col.     Fr.  Pat. 

313,119,  July  3u,  1901. 

Tbe  azo  dyestuff  obtained  from  diazotised  o-chloro-;i- 
nitraniline and  1.1'. 3. 3'-  or  1  .l'.2.4-dihydroxynaphthaleue 
disulphonic  acid  is  reduced  with  sodium  sulphide,  and  the 
resulting  amino  compound  is  alkylated  or  benzylated. 
The  product  dyes  evenly,  and  is  fast  to  alkahs  and  light. 

— T.  A.  L. 

Oreeniah-Blue  Dyestuffs ;    Production     of    Sulphurated 

.     [Dyestuffs,  Sulphide.]      Manuf.  Lyon,  de  Mat. 

Col.     Fr.  Pat.  313,306,  Aug.  6,  1901. 

According  to  Fr.  Pat.  303,.'524  (this  Journal,  1902,  41), 
sulphuretted  pure  blue  dyestuffs  (Immedial  Sky  Blue)  are 
ohtained  from  dialkylamino-p-hydroxydiphenylamine  by 
the  action  of  alkaline  polysulphides.  The  patentees  now 
find,  on  adding  copper  sulphate  to  the  melt,  that  a  dyestuff 
is  obtained  giving  greenish-blue  shades  on  cotton  from  a 
bath  containing  sodium  sulphide,  fast  to  washing  and 
liaht.— T.  A.  L. 


Azo  Dyestuff s  for  Wool  giving  Blue  Shades  in  Presence 

of  Copper  Salts ;    Manujarture   of  .      \ Dyestuffs, 

Azo-.]      Actiengesellschaft    fiir    Anilinfahrikation.     Fr. 
Pat.  312,792,  July  7,  1901. 

The  2.6-dinitro-p-cresol  melting  at  35°  C.  is  reduced  with 
ammonium  sulphide,  yielding  2-6 -nitroaraino-p-cresol 
(OH:NO.j:NH2:Ce3=  1 :  2  :  6  :  4)  melting  at  127°  C.  This 
product,  after  diazotising,  is  combined  in  an  alkaline  solu- 
tion   with    1.1'. 2. 4-  or    with    1.1'.3.3' -  amiuonaphthol 


disulphonic  acid.  The  resulting  dyestuffs  give  fast  blue 
shades  on  wool  from  acid  baths  containing  copper  salts. 

— T.  A.  L. 

Ortho-Toluene  Chlorosulphonic  Acid ;  Manufacture  of . 

Les  Fabriques  de   Produits  Chimiques  de  Thann   et  de 
Mulhouse.     Fr.  Pat.  312,797,  July  17,  1901. 

Fdmino  sulphuric  acid  gives,  with  toluene  at  a  low  tem- 
perature, a  mixture  of  o-  and  p-tolueoe  sulphonic  acid,  from 
which  the  latter  can  be  separated,  according  to  Ger.  Pat. 
57,391,  Sept.  23,  1890,  by  adding  a  small  quantity  of  water. 
The  mother-liquors  contain  nearly  all  the  o-sulphonic  acid, 
which,  after  liming  out  and  converting  into  the  sodium  salt, 
can  be  converted  into  o-toluene  chloro-sulphonic  acid  by 
phosphorus  pentachloride. 

The  patentees  claim  a  new  method  for  this  manufac- 
ture : — 

1.  By  a  second  addition  of  water  to  the  sulphonation 
mixture  and  long  cooling  the  ortho-acid  is  separated  in  a 
pure  state. 

2.  By  treating  the  magnesium  salt  of  the  so  obtained 
acid  with  chloro-sulphuric  acid,  in  order  to  obtain  the 
ortho  toluene  sulphonic  chloride — 

[C^H^.CHj.SOjJjMg  +  2SO3HCI  = 
aCsH^.CHs.SOjCl  +  MgSO,  -H  HjSOi. 

The  yield  from  184  parts  of  toluene  is  given  as  126  parts. 

— t".  N. 

Halogen  Derivatives  in  the  Anthracene  Series ;  Manufac- 
ture  of  .    F.Bayer   and   Co.       Fr.    Pat.   313,124, 

July  31,  1901. 
Anthrarofin,   chrysazin,   and   erythro-oxyanthraquinone, 
when  treated  in  a  suitable  diluent   or  solvent,  with  gaseous 
or  nascent  halogens,  yield  p-dihalogen  derivatives. 

— T.  A.  L. 

Dyestuffs  [Indole]  ;    Manufacture   of  IVeui    Basic   . 

F.  Bayer  and  Co.   Fr.  Pat.  308,033,  Supplement,  Aug.  12, 
1901. 

SiMiLAK  dyestuffs  to  those  described  in  the  chief  patent 
(this  Journal,  1902,  41)  are  derived  from  o-methyl-  or 
a-phenyl-iodole  derivatives  alkylated  in  the  imino  group, 
rhe  products  can  also  be  obtained  by  condensing  p- 
diaminodiphenylcarbinol  or  its  derivatives  with  derivatives 
of  a-methyl-  or  o-phenyl- indole,  alkylated  in  the  imino 
group,  or  with  derivatives  containing  alkyl  groups  or 
halogen  in  the  benzene  ring,  the  resulting  leuco  bases  being 
finally  oxidised.  The  products  d^'e  wool,  silk,  and  tannined 
cotton  from  neutral  or  slightly  acid  baths,  giving  red, 
violet,  and  blue  shades,  fast  to  dilute  acids  and  to  alkalis. 

— T.  A.  L. 

Dyestuffs  for    Cotton  ;  Manufacture  of  .      [Dyestuff, 

Sulphide.]     Chemische    Fabriken  vorm.  Weiler  ter  Meer. 
Fr.  Pat.  310,713,  Supplement,  July  29,  1901. 

The  patentee  corrects  some  errors  in  quantities  in  the  chief 
patent  (this  Journal,  1902,  39),  and  characterises  more 
particularly  the  dyestuffs  obtained.  For  example,  12  kilos, 
ol  p-amino  -  dinitrodiphenylamine,  or  the  corresponding 
amount  of  diaminonitrodiphenylamine,  60  kilos,  of  crystal- 
lised sodium  sulphide,  20  kilos,  of  sulphur,  and  20  litres  of 
water,  are  heated,  after  adding  12  kilos,  of  glycerin  for  20 
hours,  so  that  the  melt  is  kept  at  125°  C-  The  product  so 
obtained  dissolves  to  a  violet  solution  and  gives  dark  blue 
shades  on  cotton.  If  the  heating  be  prolonged,  a  black 
dyestuff  is  formed.  Those  d^'estuils  obtained  by  prolonged 
heating  show  a  great  fastness  to  cashing  and  are  also 
improved  by  a  subsequent  treatment  with  metallic  salts. 

—  T.  A.  L. 

Dyestuffs   [Black]    containing  Sulphur ;    Manufacture  of 

Soluble .    [Dyestuff,  Sulphide.]   Chemische  Kabriken 

vorm.  Weiler  ter  Meer.     Fr.  Pat.  313,052,  July  29,  1901. 

The  products  obtained,  according  to  Fr.  Pat.  310,713  (this 
Journal,  1902,  33)  and  its  supplements  (see  above),  are 
unstable  substances.  When  exposed  to  the  air  in  a  finely 
divided  state  they  undergo  oxidation,  yielding  stable  dye- 
biuifs,  the  bluish-black  of  the  previous  patent  giving,  after 
J  this  treatment,  a  greyish-black. — T.  A.  L. 
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Uyestiifs    [Blue]    of  the   Tripheiii/l-  or  of  lite    Diplieni/t- 

napiilhylmethane     Series;     Production     of    New    . 

Actiengesellschaft     fur     Auilinfabnkatioa.         Fr.     Pat. 

313,500,  Au<;.  U,  1901. 
These  products  are  obtained  by  condensing  tetra-alkyl- 
diaminobenzopheuone  with  m-tolyl-a-  or  -3-naphthylainine, 
their  alkyl  or  benzyl  derivatives  by  raeaDS  of  phosphorus 
oxychloride  with  or  without  a  suitable  diluent.  The 
products  are  subsequently  sulphonated,  if  necessary,  by 
treatment  with  fuming  sulphuric  acid.  The  dyestufts  are 
distinguishable  from  those  of  the  Victoria  Blue  type  by  their 
stability  to  alkahs. 

The  naphthylamine  derivatives  referred  to  are  new- 
products  and  have  the  following  characteristics,  m-  Tolyl-a- 
naphthylamine  obtained  by  heating  together  o-naphthyl- 
amine  or  a-naphthol  and  7H-ioluidine  hydrochloride  is  a 
yellow  oil  boiling  at  3.55°  C.  under  140  mm.  pressure. 
Methyl-m-lolyl-a-naphthylamine  is  an  oil  boiling  at  340°  C. 
under  120  mm.  m-Tolyl-0-tiapktliylamine  cTystAWises  Irom 
alcohol  in  shining  white  leaflets  melting  al  70°  C.  and  on 
methylation  yields  methyl-m-tolyl-fi-naphthylamine,  boiling 
at  about  350°  C.  under  120  mm. — T.  A.  L. 

Dyesiuffs   [Blue]   of  the    Triphenytmethane  Series;  Pro- 
duction  of  New   .     Actiengesellschaft   fiir  Anilin- 

fabrikatiou.     Fr.  Pat.  313,565,  Aug.  17,  1901. 

Blue  dyestuffs  for  wool,  which  give  bright  shades  and  are 
stable  to  alkalis,  are  obtained  by  condensing  an  alkyl-benzyl- 
m-toluidine  suiphonic  acid  with  formic  aldehyde  and  oxidis- 
ing the  dialkyldibenzyldiaminoditolylmethaue  disulphonic 
acid  so  formed,  together  with  dimethylaniline  or  dimethyl-m- 
toluidine.  Au  alternative  method  is  to  condense  an  alkyl- 
benzyianiline  with  formic  aldehyde,  and  oxidise  the 
dialkyldibcnzyldiaminodiphenylmethane  disulphonic  acid  so 
obtained,  together  with  dimethyl-iw-toluidine. — T.  A.  L. 

Y.-PEEPAEING,  BLEACHING,  DYEING. 

PEINTING   AND    FINISHING    TEXTILES, 

YAENS,  AND  FIBEES. 

Artificial  Silk.  Strehlenert  and  Westergren. 
Chem.-Zeit.  1901,  25,  [98],  1100. 
The  authors,  in  a  communication  to  the  Chemical  Society 
of  Stockholm,  submitted  the  results  of  a  comparative 
examination  of  the  various  types  of  artificial  silk  and 
of  the  processes  by  which  cellulose  is  converted  into 
this  form.  They  record  their  opinion  as  to  the  relative 
advantages  of  the  viscose  method,  an  important  factor 
being  that  wood  pulp  is  the  most  suitable  raw  material  for 
this  process,  and  that  it  further  offers  the  prospect  of 
working  np  the  waste  wood,  which  in  the  .Scandinavian 
palp  industry  amounts  to  over  40  per  cent,  of  the  wood  felled. 
The  following  results  of  determinations  of  breaking  strains 
are  recorded : — 


Absolute 
Breafiinff  Strain 

in  Kilos. 
I    per  1  sq.  mm. 


Natural  silk  :— 

China  raw  silk 

French    „        

„       silk,  boiled  off 

„  „    dyed  red  and  weighted 

„  „    blue  black,  110  per  cent,  weighting 

.,  „    black,  14t*  per  cent,  weighting 

600         „  

Collodion  "  ailk.s  " : — 

Chardonnet.  undyed 

Lehiier,  uudyed  .' 

Strehlenert,  imd j  ed 

Pauly,  undyed 

Cross  and  Steam,  viscose 

„  „        latest  viscose  "silk".... 

Cotton  yarn 


Hat    Manufacture ;    Material   and    Dyes    used    in    . 

E.  Frankel.     Farber-Zeit.  liOl,  12,  [23],  157—361. 

Short  .staple  wool,  thoroughly  ireeil  from  grease,  and  well 
washed,  is  moistened  with  water  and  glycerin,  and  then 
carded.  The  fine  carding  machine  used  in  this  process  is 
fitted  with  au  apparatus  for  removing  foreign  material, 
such  as  pelt  and  burrs,  and  the  spinning  is  kept  distinct 
from  the  carding  so  as  to  avoid  the  presence  of  dust  and 
burrs  in  the  Knished  material.  After  spinning,  the  fibre  is 
felted,  acidified  with  2— 3  per  cent,  .sulphuric  acid,  milled, 
and  carbonised  by  heating  for  several  hours  at  80°  C.  The 
milling  is  effected  with  warm  water  and  a  little  sulphuric 
acid  or  soap:  with  easily  milled  goods,  lukewarm  water  is 
employed,  but  difficultly  milled  material  requires  boiling 
water.  All  soap  or  acid  has  to  be  removed  from  the  felt, 
before  dyeing,  by  thorough  washing  ;  the  acid  is  best  got 
rid  of  by  a  preliminary  treatment  with  very  dilute  silicate 
of  soda.     After  washing,  the  felt  is  rolled  and  shaped. 

In  those  cases  where  the  fur  of  hares  or  rabbits  is 
employeil,  the  felting  is  accomplished  by  the  aid  of  mercuric 
nitrate  or  chloride. 

The  method -i  used  for  dyeing  the  felt  should  not  involve 
mordanting,  as  this  often  causes  disintegration,  although  a 
slight  subsequent  treatment  with  1 — 2  per  cent,  potassium 
chrouiate,  kept  at  a  gentle  boil  for  10—20  minutes,  or  for 
30  minutes  in  extreme  cases,  is  often  advantageous  in 
strengthening  the  material.  For  hard  fells,  the  best  dye- 
stuff,  in  the  author's  opinion,  is  Anthracene  Chrome  Black 
F  or  5  B ;  these  dyestuffs  can  be  used  together,  and  are 
shaded  by  help  of  Anthracene  Yellow  B  N  or  Brilliant 
Milling  Green  B.  For  soft  felts,  Naphthylamine  Black 
4  B  is  the  best  dyestuff  ;  and  for  loose  material,  anthra- 
cene one-bath  dyes  are  preferable.  The  loose  material  dyed 
in  this  way  is  fast  to  all  subsequent  operations,  such,  for 
example,  as  milling.  A  series  of  dyestuffs  is  quoted  as 
useful  for  either  loose  felts  or  the  finished  milled  material. 

— W.  A.  D. 
English  Patents. 

Waterproof    Fabrics    and    Imitation    Linen    Goods   from 

Casein  ;  Manufacture  of .    J.  E.  Bousfield,  London, 

from   F.   Cantu,   G.  Miglioretti,   and   G.  Maffei,   Milan, 
Italy.     JJng.  Pat.  1160,  Jan.  17,  1901. 

The  specification  relates  to  the  manufacture  of  waterproof 
materials,  rescmbhng  fabrics  treated  with  wax,  india-rubber, 
or  varnish,  or  pegamoid,  and  of  imitation  linen  goods, 
resembling  those  made  with  celluloid,  by  coating  fabrics 
with  casein  solutions,  and  rendeiing  the  coating  insoluble 
by  exposing  the  coated  materials  to  the  action  of  formalin 
vapours. — J.  F.  B. 

Textile  Yarns  and  Threads  ;    Treating ,  with  Liquids  ; 

J.  E.  PrestHich,  Farnwortb.     Eng.   Pat.   1042,  Jan.   16, 
1901. 

The  yarns  are  placed  in  the  form  of  hanks  upon  a  winch 
inside  a  closed  vessel,  which  is  provided  with  inlet  and 
outlet  for  the  liquids  employed,  and  a  pipe  communicating 
with  a  condensing  apparatus  for  vapours  generated  when 
volatile  solvents  are  used.  When  other  than  atmospheric 
pressure  is  applied,  the  vessel  is  also  connected  with  a 
pump. 

Sufficient  dye  or  other  liquid  is  run  into  the  vessel  to 
cover  the  lower  portion  of  the  winch,  so  that,  on  this  being 
revolved,  the  yarns  become  thoroughly  permeated.  While 
the  operations  of  scouring  or  dyeing  are  proceeding,  the 
winch  is  turned  slowly  ;  afterwards,  the  liquid  unabsorbed 
by  the  yarns  is  withdrawn  and  the  winch  is  rotated  very 
rapidly  to  expel  from  them  as  much  as  possible  of  the 
liquid  by  centrifugal  action.  The  drying  of  the  yarns  thus 
commenced,  may  be  completed  by  heating  the  interior  of 
the  vessel. — E.  B. 

Dyeing  Machine.     U.  W.  Church,  Lowell,  Mass.,  U.S.A. 
Eng.  Pat.  22,033,  Dec.  4,  1  MOO. 

A  HOLLOW,  perforated,  rotary  cylinder,  provided  with 
longitudinal  compartments,  is  set  upon  a  slightly  inclined 
axis.  Textile  materials,  namely,  loose  animal,  or  vege- 
table fibres,  are  fed  into  the  cylinder  through  an  open- 
ing  machine,   and,    after    being  treated,   are    discharged 
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throuRh  a  central  opening  in  the  lower  end  of  this.  They 
may  then  be  received  and  further  treated  in  a  second  .similar 
cylinder  placed,  end  to  end,  near  the  first.  When  it  is 
necessary  to  mordant  and  dye  the  fibres,  the  first  cylinder 
is  employed  in  the  former  and  the  second  in  the  latter  of 
these  operations.  In  some  instances,  three  or  more 
cylinders  may  be  used. 

Claims  are  made  for  the  combination  of  the  abovt^ 
apparatus  with  suitable  opening,  feeding  and  moistening 
devices,  for  the  purpose  of  delivering  the  fibres  in  a  loose, 
wet  state  into  the  cylinders,  and  with  tanks,  in  which  the 
cylinders  revolve,  for  the  reception  of  the  necessary 
mordanting  and  dyeing  solrtions. —  E.  B. 

French  Patents. 

Discharges  upon   Sulphur  Colours ;   Production   of   While 

and    Coloured  .       The    Farhcnfabriken     vorm.    F. 

Bayer  and  Co.     Fr.  Pat.  313,413,  Aug.  10,  1901. 

The  sulphur  colours,  dyed  upon  cotton  tissues,  are  dis- 
charged in  pattern  by  means  of  sodium  chlorate  along  with 
the  chlorates  of  aluminium,  chromium,  and  iron.  The  mor- 
dants fixed  in  the  patterns  thus  obtained  are  then  dyed  with 
suitable  dyestuffs,  such  as  Alizarin,  Alizarin  Orange,  Alizarin 
Blue,  Alizarin  Heliotrope,  Alizarin  Cyanin  R,  Gallocyanin, 
&c.,  giving  coloured  effects.  For  example,  a  red  pattern  on 
a  black  ground  is  produced  by  dyeing  the  cotton  tissue  with 
Katigen  Black  and  printing  with  a  mi.xture  of  1 5  kilos  of 
sodium  chlorate,  '1  kilos,  of  potassium  ferricyanide,  and 
56  kilos,  of  aluminium  chlorate  solution  at  25°  B.,  thickened 
on  the  water-bath  with  22  kilos,  of  British  gum.  .\fter  print- 
ing, the  tissue  is  steamed  for  1 — 3  minutes,  washed  and 
soaped,  an  excellent  white  discharge  being  obtained.  The 
tissue  is  then  dyed  with  .Vlizarin  in  the  usual  manner  from 
a  bath  containing  Turkey-red  oil. — E.  B. 

Black   Colour   [o/"  the   Auiline   Black   Class"]   not  turniny 

Greenish  ;  Production  on  the  Fibre  of  a .     La  Com- 

pagnie  Parisienne  des  Couleurs  d'Aniline  (Farbwerke 
vorm.  Meister,  Lucius,  and  Bruning).  Fr.  Pat.  313,035, 
July  27,  l'.)OI. 

A  BLACK  which  is  very  fast  to  soap,  alkalis,  acids,  light, 
and  hot  pressing,  is  obtained  upon  cotton  and  silk  fabrics 
by  the  action  of  oxidising  compounds,  such  as  sodium 
chlorate  and  ahuniniuni  chlorate  with  the  acetates  or 
hydrochlorides  of  the  amino  derivatives  or  aminohydro.xy 
primary,  secondary,  or  tertiary  derivatives  of  the  diphenyl- 
amine  series,  or  their  homologues.  The  colour  is  formed  in 
the  absence  of  oxygen  carrying  salts,  such  as  vanadiimi 
salts  and  potassium  fetrocyanide,  upon  dijing  the  printed 
tissue.  The  steaming  or  ageing  operations,  necessary  iu 
the  case  of  Aniline  Black,  may  thus  be  dispensed  with. 
Moreover,  a  black  is  obtained  with  about  one- third  ;the 
quantity  of  bate  required  in  the  production  of  Aniline 
Black  and  with  very  little  mineral  acil.  Also  it  has  no 
tendencN  to  turn  greenish.  .\s  an  example,  30  grms.  of 
p-amino-p-hydroxydiphenylamme  or  an  equivalent  quantity 
of  a  base  of  one  of  the  above-mentioned  classes,  are 
mixed  with  100  grms.  of  acetic  acid  at  8°  B.,  30  grms.  of 
acetin,  600  grms.  of  thickeniug  containing  acetic  acid, 
60  o.c.  of  aluminium  chlorate  solution  at  22^  B.,  and 
180  c.c.  of  water.  The  tissue  printed  with  this  is  dried, 
steamed  for  three  mmutes,  washed  and  soaped.— E.  B. 


VI.- 


^COLOUEING  WOOD,  PAPER, 
LEATHER,  Etc. 


English  Patents. 


Paper     Fibres;     Process     for     Dyeing    .      [Ingrain 

Papers.]  O.  Iimay,  London.  From  Farbwerke  vorm. 
Meister,  Lucius,  und  Briiniiig,  Hoeebst  a/Main.  Eng. 
Pat.  1140,  Jan.  17,  1901. 

FiBBES  suitable  for  the  manufacture  of  coloured  papers  are 
treated  in  a  boiling  bath,  as  in  the  dyeing  of  cotton,  with 
dyestull's  that  directly  dye  cotton.  The  fibres  may  !..■ 
subsequently  treated  with  metallic  salts,  diazo  compounds. 
or  the  like. — H.  L. 


Paper ;  Preparation  of  Coated  Printing .      J.  Wezel, 

Leipzig,  Germany.     Eng.  Pat.  18,942,  June  11,  1901. 

This  invention  relates  to  an  improved  method  tor  preparing 
"  art ''  chromo  or  other  colour  printing  paper  by  damping 
the  paper  before  coating  it,  but  in  the  same  single  operation, 
for  the  purpose  of  eliminating  unevenness  in  the  paper  and 
enabling  it  to  take  up  the  coating  colour  more  efficiently. 
."Vfter  leaving  the  reel,  the  paper  is  damped  and  is  guided  ia 
a  zig-zag  course  over  tension  rollers  to  the  coating  machine  ; 
thence  it  travels  in  festoons  over  the  drying  apparatus 
towards  the  calendering  rollers,  but  is  again  damped  before 
it  reaches  these  ;  after  calendering,  it  is  conveyed  under 
tension  for  a  considerable  distance  until  tlioroughly  dried. 

The  two  damping  sprays  are  operated  by  the  same  gear 
which  sets  the  machine  in  motion  and  the  paper  is  caused 
to  travel  a  sufficient  distance  after  damping  before  reaching 
the  machines,  to  obtain  a  uniform  distribution  of  the 
moisture. — J.  F.  B. 

Dyeing  or  Producing  Colour  Patterns  in  Linoleum,  Paper 
Carpets,  Cork  Slabs,  Bricks,  Artificial  Flai/s.  and  other 

Materials ;  Apparatus  for  .     C.  T6njes,  Germany. 

Eng.  Pat.  30,740,  Oct.  16,  1901. 

A  r.iTTERN  or  design  which  passes  right  through  the 
linoleum,  or  other  like  material,  may  be  produccil  in  a 
continuous  operation.  A  drum  carrying  the  colouring  matter 
is  divided  radially  into  a  number  of  separate  chambers 
containmg  the  different  d3es  arranged  according  to  the 
order  or  scale  of  the  coloured  pattern  to  he  produced. 
On  the  forward  movement  of  the  band  of  material,  by 
means  of  which  the  drum  is  revolved,  the  different  chambers 
of  the  drum  are  brought  to  rest  successively  on  the  band  of 
material,  and  the  respective  dye  is  drawn  or  forced  through 
the  material  in  the  usual  manner.  Either  dry  or  liquid 
dyes  may  be  used.  In  order  to  prevent  the  dye  falling  out, 
the  dye  chambers  are  closed  to  the  outside  by  means  of  a 
back  pressure  valve,  or  of  a  porous  material  such  as  felt, 
through  which  the  dye  may  be  forced. — H.  L. 

\ni.-ACIDS.  ALKALIS,  AND  SALTS, 

Lead  Chamber  Process;  Reforms i7i  the .     T.  Meyer. 

Zeits.  angew.  Cbem.  14,  [50],  1245  —1250. 

The  author  discusses  the  physical  conditions  necessary  for 
the  best  yield  of  acid  by  the  lead  chamber  process. 

The  successful  working  of  the  contact  process  depends 
very  largely  upon  the  maintenance  of  that  temperature 
which  has  been  found  most  favourable  for  the  reaction. 
.\  corresponding  temperature  must  exist  for  the  reactions 
occurring  in  the  chamber  process  ;  but  this  has  not  been 
exactly  determined,  though  it  probably  lies  above  50''  C 
Undoubtedly  the  great  evolution  of  heat  in  the  process 
raises  the  temperature  in  the  chambers  above  this  point,  and 
the  velocity  of  reaction  is  lower  than  it  would  be  were  the 
temperature  lowered.  Observed  facts  in  the  working  of  the 
process — the  better  working  of  the  chambers  iu  winter 
than  iu  summer,  the  advantage  of  long  pipes,  of  small 
chambers,  &c — bear  out  this  statement;  and  it  is  further 
confirmed,  in  the  author's  experience,  with  the  set  of 
tangential  chambers  at  Harburg  (this  Journal,  1900,  823). 
The  cooling  tubes  there  described  withdraw  daily  300,00u 
cal.  from  the  process,  yet  there  was  no  fall  of  temperature 
in  the  chambi.r,  the  increased  speed  of  reaction  making  up 
the  <oss  of  heal.  The  yield  of  acid  from  this  chamber  was 
increased,  after  the  installation  of  these  cooling  tubes,  by 
about  15  per  cent. ;  and  15  per  cent,  of  the  total  daily  heat 
evolution  in  the  chamber  (353,000  cal.)  is  not  very  ditferent 
from  the  amount  absorbed  by  the  cooling-water.  The 
surface  of  these  cooling-tubes  is  only  some  4  per  cent,  of  the 
chamber-surface  exposed  to  the  air ;  but  in  a  system  of 
tangential  chambers  now  being  built,  the  surface  of  the 
cooling  tubes  in  the  first  chamber  wdl  be  14  per  cent,  of 
that  expo.sed  to  air.  Should  the  effect  of  this  be  favourable, 
it  will  be  necessary  to  go  still  further  in  this  direction. 
Obviously,  so  long  as  the  cooling  effect  is  not  noticeable 
through  a  fail  in  the  chamber-temperature  below  that  most 
favourable  to  the  reaction,  its  result  must  he  increased 
production  of  acid,  the  heat  removed  being  replaced  by  that 
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Generated  by  reaction  of  additional  materials.     The  intro- 
duction of  these   cooling   arrangements   is    not   costly  ;  the 

ead  tubes  are  only  slowly  affected  (as  1^-  years'  experience 
i.hows)  by  the  chamber  gases  ;  and,  wliere  the  heated  water 

.roduced'cau  be  utihsed,  there  may  be  a  saving, 
litgarding  the  reaction  in  the  chamber — ■ 


2H„0  +  2SO.,  +  O.. 


2a.,S0 


v(.  long  as  the  H^,SOj  produced  remains  in  the  gaseous 
state,  as  a  balanced  action,  the  law  of  Guldberg  and  Waage 
ishows  that  (calling  the  molecular  concentrations,  in  gram 
molecules  per  cb.  ni.  Cpr  q  et  sim) — 


g: 


H..0 


^SO, 


^0, 


Now  we  shall  increase  the  value  of  this  constant,  i.e., 
increase  the  rate  of  production  of  HoSOj,  and  diminish  the 
j  speed  of  the  inverse  reaction,  by  increasing  the  conceutra- 
I  tion  of  H.,U,  SOo,  or  ().,,  or  by  decreasing  that  of  HjSOj. 
i  Detailed  calculation  shows  that  the  increase  of  the  oxygen 
concentration,  to  have  any  signi6cant  result,  must  be  con- 
;  siderable  ;  and  as  it  is  only  practicable  to  supply  the  oxygen 
as  air,  this  suggestion  may  be  dismissed.  Increase  of 
water-concentration  (the  square  of  the  concentration  coming 
into  the  calculation)  would  be  more  effectual,  and  theory 
indicates  here  an  advantai^e  in  working  the  chambers 
■'  thinner,"  and  draw  iug  off  a  weaker  acid,  than  is 
customary  in  England.  A  general  increase  in  the  numer- 
ator-concentrations could  only  be  effected  by  diminishing 
the  diluent  nitrogen,  or  by  working  under  compression, 
neither  plan  practicable.  Diminution  of  the  sulphuric  acid 
concentration  means,  of  course,  more  rapid  withdrawal  of 
the  acid  by  condensation.  To  do  this  by  cooling  is  out  of 
the  question  ;  but  Luuge  has  already  remarked  that  con- 
densation of  the  acid  is  favoured  by  impact  agaiast  flat 
surfaces  and  by  friction.  The  remarkable  difference 
between  the  amount  of  acid  condensed  in  the  centre  of  the 
first  chamber  in  the  installation  at  Harburg  (20  kilos., 
sp.  gr.  1-53,  per  cb.  m.),  and  that  (7 '3  kilos.,  sp.  gr.  I  '53, 
per  cb.  m.)  on  the  average  over  the  whole  chamber  is  no 
doubt  to  be  ascribed  to  ft  iction  against  the  edge  and  walls 
of  the  exit  tube.  Lunge  has  proposed  to  take  advantage  of 
this  fact  in  his  plate-towers  ;  but,  as  applied  to  the  sul- 
phuric acid  process,  these  do  not  provide  enough  cooling 
surface,  and  the  author  would  propose  rather  to  construct 
one  of  his  tangential  chambers  with  cooling  tubes  exposing 
a  surface,  say,  half  as  great  as  that  of  the  walls  and  root. 
For  a  chamber  of  10  m.  diameter  and  9  in.  high,  this  would 
me;<n  about  11.5  tubes  of  6->  mm.  oulside  diameter  and  8  m. 
long.  There  would  be  in  this  chamber  less  surface  for 
impact  and  friction  than  in  a  plate  tower,  but  the  amount 
of  cooling  surface  would  much  more  than  compensate  lor 
that ;  and  this  chamber  might  be  followed  in  series  by  a 
plate  tower,  which  would  give  the  advant;\ge  of  its  great 
surface  for  impact  and  friciion  at  a  time  when,  the  reaction 
being  in  great  part  over,  heat  evolution  would  be  lessened, 
and  less  cooling  agency  would  be  required.  Such  an 
arrangement  is  to  be  included  in  the  new  plant  already 
mentioned. 

The  author  also  suggests  the  pos.sibility  of  hastening  the 
condensation  of  the  acid  by  electrostatic  action  similar  to 
that  of  a  dust-settler,  which  might  be  carried  out  by 
insulating  the  cooling-tubes  and  charging  them  alternately, 
positively,  and  negatively. 

In  an  ideal  plant,  the  gases  from  the  pyrites  burners 
would  pass  first  into  a  tangential  chamber  serving  to  mix 
them,  to  regulate  or  lessen  fluctuations  of  draught,  and  to 
remove  dust;  they  would  then  divide,  passing  up  two 
parallel  Glover  towers,  one  serving  to  denitrate  the  nitrous 
vitriol  and  regenerate  acid  for  the  Gay-Lussac,  the  other  -to 
concentrate  the  chamber  acid.  Thence  they  would  go 
through  a  tangential  chamber  furnished  with  cooling  pipes 
as  described,  follciwed  by  one  or  two  plate  towers  fed  with 
weak  acid.  The  end  of  the  system  would  be  one  Gay- 
Lussac  tower,  or  possibly  two  in  series.  The  weak  acid 
from  the  plate  towers  would  go  with  the  nitrous  vitriol  to 
the  one  Glover  tower,  where  also  would  be  ted  in  the  nitric 


acid  needed.  In  considering  the  reaction  in  the  chambers, 
the  author  omitted  for  simplicity  the  consideration  of  the 
nitric  acid ;  but  he  points  out  that  the  speed  of  reaction 
must  be,  up  to  a  certain  point,  proportional  to  the  active 
mass  of  nitric  acid  present,  and  that  a  liberal  allowance  of 
it  should  therefore  be  made,  and  consequently  ample  Gay- 
Lussac  accommodation  provided. 

Costs  are  given  of  two  installations :  the  three  tangential 
chambers,  10  m.  diameter  and  S  m.  high  at  Harburg,  1875 
cb.m.  capacity,  cost  34,080  m.arks ;  and  the  whole  installa- 
tion, yielding  ilaily  11  tons  of  acid  of  sp.  gr.  1  -53,  and  com- 
prising 10  (lust-buiners,  settling  chamber.  Glover,  three 
chambers,  two  Gay  Lussacs,  and  all  necessary  accessories,  but 
without  boiler  or  air-compressor,  cost  110,000  marks. 
Another  installation,  with  si.x  tangential  chambers,  capacity 
2,850  cb.  m.,  cost  170,000  marks.  The  following  table  shows 
the  difterence  between  the  old  and  the  tangential  systems  for 
equivalent  production  of  acid  : —  * 


Old  System. 

New  S.vstem. 

Difference. 

Chamber  space 

2,800  cb.  m. 

1,875  cb.  m. 

925  cb.  m. 

Ground  area  (exclud- 

640 sq.  m. 

440  sq.  m. 

20l)  sq.  m. 

ing  burners). 

Lead  for  chambers. .. 

90.200  kilos. 

6fi,200  kilos. 

34,000  kilos. 

Total  cost  of  apparatus 

!)2.B00  marks 

7S,200  marks 

M,300  marks 

Cost  of  ground  (5  inks. 

.%200      ., 

2.200      „ 

1,000      „ 

persq.  m.). 

Cost  of  buildings  (60 

35,200      „ 

26,400       „ 

8,800       ,. 

mks.  per  sq.  m.  a 

section). 

Total  capital  for  instal- 
lation. 
Costs   per    100   kilos. 

131.000      „ 

107,003       „ 

24,000       „ 

Wpf. 

33  pf. 

7pr. 

acid  (l'63sp,  gr.). 

The  difference  will  be  still  further  increased  by  the  intro- 
duction of  the  cooling  arrangements  described. — J.  T.  D. 

Ammonia,  •'Solid" ;  Production  of .     Chem.  Fabrik 

Bettenhausen  Marqnartund  Schulz,  Bettenhausen,  Cassel. 
Ger.  Pat.  124,976,  Aug.  21,  1900.  Zeits.  angew.  Chem. 
1S01,14,  [48],  1211—1212. 

Claim  is  made  for  a  process  of  obtaining  a  solid  substance  of 
alleged  great  technical  value  by  heating  an  aqueous  solution 
of  ammonia  (25  to  33  per  cent.  NH3)  to  about  40°  C.  and 
introducing  a  small  quantity  (3  to  5  per  cent.)  of  sodium 
stearate.  Potassium  stearate  or  other  alkali  salts  of  stearic 
acid  can  also  be  employed,  but  larger  proportions  (10  to 
20  per  cent.)  are  necessary. — C.  A.  M. 

Metallic  Oxides;  Action  of  Carbon  Dioxide  and  Alkali 
Salts  «M  ,  and  the  Relative  Strengths  of  Hydro- 
chloric and  Nitric  Acid.i.  O.  Kiihling.  Ber.  1901.  34 
[16],  3941— 3945.  ' 

The  author  has  made  some  further  experiments  in  this 
direction,  with  the  following  results  : — Mercuric  oxide  is 
attacked  slightly  by  sodium  chloride  solution,  and  more 
strongly  when  carbon  dioxide  is  passed  into  the  liquid, 
the  mercury  in  the  latter  case  going  into  solution  as 
chloride  and  not  as  bicarbonate.  Mercuric  oxide  is  not 
acted  on  when  suspended  in  sodium  nitrate  solution  through 
which  a  stream  of  carbon  dioxide  passes.  In  the  case  of 
lead  oxide,  rather  more  action  takes  place  when  it  is 
suspended  in  sodium  nitrate  solution  and  carbon  dioxide 
bubbled  through  the  liquid,  than  \vith  either  cupric  or 
mercuric  oxide ;  the  amount  of  nitric  acid  taken  up  by  the 
oxide  is,  however,  very  small  compared  with  the  amount  of 
chlorine  separated  in  a  similar  manner  from  sodium  chloride 
solution.  From  these  results  it  is  concluded  that  nitric 
acid  possesses  stronger  acid  properties  than  hydrochloric 
acid.  It  is  found  that  the  chloride  solutions  contain 
carbonic  acid  in  a  chemicallj'  combined  condition,  whilst  in 
the  nitrate  solutions  only  dissolved  carbonic  acid  is  present. 

— T.  H.  P. 
Chlorates ;  Process   nsed  at   Niagara  Palls  for   the   Pro- 
duction   of    Electrolijtic    .        J.    B.    C.    Kershaw. 

Electrician,  1901,  48J  304— 305. 

An  illustrated  description  of  the  cell  and  process  used  by 
the  National  Electrolytic  Co.  at   their  Niagara  Falls   works 
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for  production  of  chlorates,  is  given.  The  cell  now  used 
is  protected  by  Eng.  Pat.  39!.  1901  (this  Journal,  1901, 
482).  It  is  constructed  on  the  Klter-press  priuoiple,  i 
number  of  narrow  frames,  each  provided  with  an  anode 
and  cithode,  beiug  bolted  together  to  form  a  composite 
cell.  The  anodes  are  thin  sheets  of  platinum  foil  supported 
on  metal  plates ;  the  cathodes  are  vertical  grids  of  coppi-r 
wire.  The  flow  of  electrolyte  takes  place  through  eaeh 
cell  unit  in  au  upward  direction,  the  flow  being  regulated 
to  maintain  a  cell  temperature  of  .50^  C,  and  a  percentaff«; 
of  chlorate  not  rising  above  3  per  cent,  in  the  solution 
flowing  from  the  cell.  Refrigeration  is  employed  to  cause 
the  chlorate  to  crystallise  out  from  this  dilute  liquor. 

The  second  part  of  the  author's  article  is  devoted  to  an 
examination  of  the  patentee's  claims  for  novel  features  in 
this  cell.  It  is  shown  th.U  two  of  the  claims  are  weak,  the 
use  of  a  rapid  flow  of  electrolyte,  and  of  open  non- 
diaphragm  cells  for  chlorate  production,  having  been  lonir 
known  and  practised.  .  The  discovery  that  chlorate  could 
be  produced  in  an  electrolytic  cell  without  the  aid  of  a 
diaphragm  is  said  not  to  rest  with  the  patentees,  but  with 
Charles  Watt,  who  published  it  50  years  ago.  The  chief 
novel  feature  of  the  cell  described  above,  in  the  author's 
opinion,  is  the  use  of  a  gridiron  type  of  cathode,  in  place 
of  the  flat  cathodes  usually  employed.  These  wire  cathodes, 
which  hang  vertically  in  the  cell,  facilitate  the  escape  of 
the  hydrogen  liberated  at  their  surface,  and  thus  minimise 
the  losses  arising  from  reduction. — J.  B.  C.  K. 

Aluminium ;  Action  of  ,  on  Salt  Solvtions  and  some 

Fused  Salts.  C.  Formenti  and  M.  Levi.  Boll.  Chim. 
Farm.  40,  689—696.  Chem.  Centr.  1901,  2,  [2S],  129t> 
From  experiments  with  salts  of  antimony,  arsenic,  bismuth, 
silver,  copper,  cobalt,  nickel,  silicon,  boron,  gold,  platinum, 
palladium,  cadmium,  lead,  tin,  beryllium,  cerium,  niobium, 
thorium,  zirconium,  chromium,  uranium,  tellurium,  ammo- 
nium, zinc,  iron,  manganese,  and  mercury,  the  authors 
conclude  that  aluminium  is  superior  as  a  reducing  agent  to 
the  metals  hitherto  used.  In  many  cases  the  aluminium 
does  not  completely  replace  in  the  salt  the  displaced  metal, 
and  the  reduced  metal  is  frequently  mixed  with  more  or 
less  aluminium  (sometimes  as  alloy),  so  in  all  cases  the 
purity  or  otherivise  of  the  end  product  must  be  ascertained. 
In  some  cases  the  metal  separated  forms  a  basic  salt  or  an 
oxide.  With  some  sulphates  the  aluminium  forms  alums. 
Aluminium  acts  upon  an  aqueous  solution  of  aluminium 
chloride,  with  evolution  of  hydrogen  and  formation  of  a 
hydrated  subchloride.  The  reduction  of  a  salt  by  aluminium 
takes  place  the  more  readily,  the  larger  the  difierence 
hetween  the  heats  of  combination  of  aluminium  and  the 
other  metal,  respectively,  with  the  other  component  of  the 
salt. — A.  S. 

Rubidium  and  Ciesium ;  Phosphates  of .     E.  v.  Berg. 

Ber.  1901,  34,  [17],  4181—4185. 
The  author  has  prepared  and  studied  the  properties  of  the 
primary,  secondary,  and  tertiary  phosphatas  of  rubidium 
and  caesium,  which  may  be  readily  obtained  hy  mixmg 
aqueous  solutions  of  phosphoric  acid  and  of  the  hydroxide 
or  carbonate  of  the  metal  in  the  calcL;lated  proportions. 

Primary  rubidium  phosphate,  RbH.2P04,  separates  from 
aqueous  solution  in  large,  colourless,  four-sided  prisms  coii- 
taining  no  water  of  crystallisation ;  the  salt  has  an  acid 
fraction  to  litmus,  and  the  addition  of  alcohol  to  its  solution 
causes  its  precipitation  as  a  voluminous,  crystalline  pre- 
cipitate. The  secondary  phosphate,  RbjHPOj  +  HjO,  is 
obtained  in  the  form  of  indistinctly  crystalline,  hygroscopic 
granules  reacting  alkaline  towards  litmus.  The  tertiary  salt, 
Rb-iPOj  +  4II2O,  forms  very  hygroscopic,  badly-formed, 
short  prisms  giving  a  strongly  alkaline  solution.  Rubidium 
metaphosphate,  RbPOj,  obtained  by  heating  the  primary 
salt,  is  a  white  powder  differing  from  the  correspondint! 
potassium  and  sodium  compounds  by  being  soluble  in 
water  yielding  a  neutral  solution.  The  pyrophosphate, 
Rb^Pj'Oj,  prepared  by  heating  the  dirubidium  salt,  is 
obtained  as  !i  white,  hygroscopic  mass  giving  a  neutral 
aqueous  solution. 

I'rimary  ca-sium  phosphate  separates  in  tabular  crystals 
which  have  a  glas.sy  lustre  and    dissolve  readily  in   watir, 


giving  a  strongly  acid  solution.  The  secondary  salt 
( -(-  HjO)  forms  a  white,  microcrystalline  mass,  very  soluble 
iu  water,  and  differing  from  the  corresponding  rubidium 
compound  in  not  bein?  precipitatad  by  amaionia.  The 
tertiary  phosphate  crystallises  with  SHj')  in  small,  white, 
hygroscopic  crystals  having  an  alkaline  reaction.  C;eiium 
metaphosphate  is  obtained  as  a  difficultly  fusible,  coarsely 
granular  miw,  giving  a  faintly  and  aqueous  solution.  The 
pyrjph>sphite  forms  a  hygroscopic,  glassy  miss  dissolving 
in  water  to  an  alkaline  solution. — T.  H.  P. 

Ammonia    Solution ;    Influence    of   Salts    and   other   Sub- 
stances on  the  Vapour-Pressure  of  Aqueous  -.     E.  P. 

Perman.     Proc.  Chein.  Soc.  17,  [344],  261. 

The  author  has  investigated  the  effect  proiluoei  by  urea, 
mannitol,  potassium  sulphate,  ammonium  chloride,  and 
copper  sulphate  respectively  on  the  vapour-pressure  of 
aqueous  ammonia  solution  by  a  method  similar  to  that 
described  for  sodium  sulphate  (Trans.  Chem.  Soc.  19ul, 
79,  725;  this  Journal,  1901,  474).  The  objects  of  the 
research  were  to  find  (1)  the  effect  upon  the  pressure  of 
substances  which  have  no  direct  chemical  action  on  the 
ammonia ;  (2)  the  effect  of  rise  of  temperature  on  copper 
sulphate  ammonia  .solution ;  (3)  evidence  for  or  against 
the  existence  of  hydrates  in  solution. 

The  conclusions  arrived  at  by  the  author  are  :  (1)  that 
salts  of  the  alkalis  have  a  great  effect  in  raising  the 
pressure,  but  that  the  effect  of  other  substances  which 
might  be  expected  to  have  no  direct  chemical  action  on  the 
ammonia  is  either  small  or  nothing. 

(2)  That  copper  sulphate  forms  complexes  with  ammonia 
in  solution  which  tend  to  decompose  on  heating,  especially 
wheu  the  proportion  of  copper  sulphate  is  small. 

(3)  The  effect  of  potassium  sulphate  is  similar  to  that  of 
sodium  sulphate  in  raising  the  pressure.  There  is  bat 
little  reason  to  suspect  the  existence  of  a  hydrate  of  potas- 
sium sulphate,  as  it  crystallises  without  water ;  consequently 
it  would  appear  that  neither  sulphate  exists  in  solution  as  a 
hydrate. 

Persulphates  ;  Determination  of .     0.  A.    Peters  and 

S.  E.  Moody. 

See  under  XXIII.,  page  140. 

English   Patents. 

Sulphuric   Acid;    Manufacture  of .     .1.   Y.   Johnson, 

London.  From  The  Badische  Anilin  uud  Soda  Fabrik 
of  Ludwigshafen-on-Rhine,  Germany.  Eng.  Pat.  1904, 
Jan.  28,  1901. 

The  sulphuric  acid  obtained  by  the  catalytic  process, 
described  in  Eng.  Pats.  15,947  and  15,949,  1898  (this 
Journal,  1899,  831),  in  which  purified  gases  from  the 
pyrites  burners  are  used,  is  stated  to  have  been  free  from 
arsenic,  nitrous  compounds,  and  lead,  but  to  have  contained 
"  a  small  quantity  "  of  iron.  The  object  of  the  present 
invention  is  to  obtain  the  acid  practically  free  from  iron, 
or  containing  at  most  0'003  per  cent,  of  iron.  This 
is  effected  by  passing  the  gases  containing  sulphuric 
anhydride  from  the  catalytic  apparatus,  into  an  apparatus, 
constructed  upon  the  principle  of  an  ordinary  wash-bottle, 
of  wrought  iron,  containing  sulphuric  acid  mixed  with 
at  least  27  per  cent,  of  anhydride,  but  preferably  with  from 
30  to  40  per  cent.,  such  acid  having  practically  no  action  oo 
iron.  It  is  necessary  to  pass  in  continuously  steam,  water, 
or  dilute  sulphuric  acid  (not  through  an  iron  tube),  to 
maintain  the  absorbent  liquid  at  the  described  strength. 
The  dilution  of  the  fuming  sulphuric  acid,  free  from  iron, 
thus  obtained  must  not  be  effected  in  an  iron  vessel.  As 
the  SO3  taken  from  the  furnace  to  the  absorber  may 
mechanically  carry  iron  compounds  with  it,  it  is  prescribed 
that  the  gases  be  freed  from  these  by  filtering,  or  by  passage 
through  wide  tubes,  or  by  washing  with  fuming  sulphuric  acid 
in  an  intermediate  vessel.  The  sulphuric  acid,  free  from 
iron,  obtained  as  described,  is  stated  to  be  suitable  for  use 
in  accumulator  electric  batteries,  and  in  the  manufacture  of 
paper,  &c.— E.  S. 
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Sulphuric  Anhydride  ;  Manufactvre  of  ,  by  the  Con- 
tact Process.  O.  Imray,  London.  From  Farbwerke 
vormals  Meister,  Lacius,  und  Briining,  Hoechst  a/MaiD, 
Germany.     Eng.  Pat.  2368,  Fell.  4,  1901. 

Whkv  a  mixture  in  suitable  proportions  of  sulphur  dioxide 
and  oxygen  is  heated  in  ;i  contact  apparatus  to  the  most 
effective  temperature,  about  80  per  cent,  of  the  SO.,  is 
converted  into  SOs,  with  liability  to  the  reverse  action. 
But  if  tlie  mixture  of  pases  be  now  withdrawn,  cooled,  and 
the  contained  SO3  absorbed,  as  by  concentrated  sulphuric 
acid,  the  reraaininf;  mixture  of  erases,  on  re-heating  and 
passage  into  the  contact  chamber,  again  gives  a  similar 
proportional  yield  of  SO3,  so  that  the  total  yield  of  the 
anhydride  is  raised  to  about  96  per  cent,  of  the  SO.,  treated. 
The  hot  impure  gases,  containing  SO.,  and  O,  are  passed 
from  the  furnace  through  a  dust  chamber  and  a  series  of 
purifiers,  then  through  a  set  of  pipes  heated  from  the 
ftimace,  and  at  a  temperature  preferably  exceeding  500°  C, 
into  a  contact  chamber,  from  which  they  are  passed  through 
a  connter-cnrrent  apparatus,  in  which  they  are  cooled, 
giving  up  their  heat  to  oppositely-flowing  gases.  The 
cooled  gases  then  pass  through  an  apparatus  in  which  the 
SO3  is  absorbed,  as  by  strong  sulphuric  acid,  and  are 
returned  to  be  again  heated  in  the  counter-current  apparatus, 
passing  thence  into  a  second  contact  chamber,  in  which  the 
temperature  is  regulated  bj-  a  device  described  in  Eng.  Pat. 
285,  1899  (this  Journal,  1899,  11241.  The  gases  are  then 
treated  as  before  for  absorption  of  the  SO3. — E.  S. 


Anhydrous     Caustic     Baryta;     Manufacture     of    . 

P.    L.    Martin,    Toureoing,    France.      Eng.    Pat.    601, 
Jan.  9,  1901. 

The  barium  salt  to  be  decomposed  is  placed  in  fire-clay 
basins,  which  are  set  in  a  muffle  furnace,  with  return  flue 
beneath.  The  fire-brick  supports  to  the  basins  are  protected 
against  leakage  of  the  salt  when  it  becomes  fluid,  by  iron 
plates.  Means  for  stirring  the  charge,  and  for  removing 
it  in  lumps  as  it  consolidates,  are  provided  ;  as  well  as 
suitable  channels  and  an  uptake  for  withdrawing  any  nitric 
fumes  or  other  gases  that  may  be  evolved,  which  are  taken 
to  a  condenser.  The  third  claim  is  for  "  treating  baryta 
salts  in  closed  vessels  "  to  obtain  anhydrous  caustic  harvta. 

— E.  S. 

Potatsiiim    Magnesium    Carbonate ;  Production   of . 

H.  Precht,  Stassfurt,  Germany.     Eng.  Pat.  2342,  Feb.  4, 
1901. 

ABOtJT  100  parts  of  magnesium  carbonate  containing  three 
molecules  of  water  of  crystallisation  are  added  to  70  parts 
of  potassium  chloride  in  concentrated  solution,  and  carbon 
dioxide  is  passed  m.  The  magnesium  carbonate  is  stated 
to  be  thns  completely  converted  into  the  insoluble  potassium 
magnesium  carbonate.  The  solution  of  magnesium  chloride 
is  evaporated  to  recover  such  potassium  chloride  as  remains 
associated  with  it.  The  present  invention  is  compared  with 
that  described  in  Eng.  Pat.  184,  1881,  according  to  which 
anh^'drous  magnesium  carbonate  was  used,  instead  of  the 
hydrated  salt  now  claimed. — E.  S. 

Alkaline   Cyanides;    Production  or    Ptirijicalivn    of  . 

G.  Craig,  Glasgow,  and   R.  M.  Paterson,   Paisley,   N.B. 
Eng.  Pat.  22,121,  Dec.  5,  1900. 

The  solution  of  impure  alkali  cyanides  in  liquefied 
ammonia,  is  treated  with  an  agent  insoluble  in  the  mens- 
truum and  capable  of  decomposing  any  sulphur  compound 
present  to  form  a  sulphide,  and  if  necessary,  also  to  react 
on  any  carbonates.  The  purifying  operation  is  carried  out 
in  air-tight  vessels,  containing  for  instance,  lead  chloride, 
fitted  with  filtering  appliances  and  means  for  passing  the 
solution  of  the  cyanide  in  liquefied  ammonia  throngh.  The 
process  may  be  conducted  in  serie-i,  and  the  deposit  of 
sulphide  or  carbonate  be  washed  with  liquefied  ammonia, 
the  latter  being  afterwards  expelled  and  recovered.  The 
washed  residue  is  reconverted  into  lead  chloride,  which  is 
used  over  again.  Other  specified  lead  salts  may  replace 
the  chloride  in  the  process. — E.  S.  I 


Alkali  Chloride  ;  Method  and  Apparatus  for  Electrolysing 

,  u-ith  Mercury  Cathodes.      P.  La  Cour.     Eng.  Pat. 

1783,  1901. 

See  under  XI.  A.,  page   125. 

?III.-GLASS.  POTTEET,  ENAMELS. 

English  Patent. 

Glass  fur    making    Ornaments ;     Utilising    Waste    . 

E.  Geille,  Brussels.  Eng.  Pat.  449.'>,  March  2,  1901. 
The  scrap  or  waste  glass  is  heated  with  15  per  cent,  of  a 
mixture  composed  of  50  per  cent,  of  sand,  25  per  cent,  of 
limestone,  18  per  cent,  of  sodium  carbonate,  4  per  cent, 
of  fluorspar,  and  3  per  cent,  of  felspar,  until  sufficiently 
fluid  til  be  poured  into  suitable  fire-resisting  moulds  ; 
to  make  the  material  adhere  to  masonry,  fragments  of 
glass  are  scattered  over  the  surface  of  the  material  in 
the  mould,  which  is  again  pressed  ;  after  removal  from 
the  moulil,  the  "  outer "  surface  is  finished  more  or  less 
brilliantly  by  greater  or  less  exposure  to  the  heat  of  a 
suitablr-  furnace;  coloured  oxides  may  be  added  to  the  mass 
before  pressing  ;  a  "  ribbed  "  design  may  also  be  moulded 
on  the  surface,  the  space  between  the  ribs  being  filled  up 
with  a  more  fusible  coloured  glass  added  subsequently. 

—J.  W.  H. 

IX.-BUILDING   MATEEIALS  CLAYS, 
MORTAES.  AND  CEMENTS. 

Wood  ;  Indentification  of .     H.  Stone.     J.  Soc.  Arts, 

1901,  50,  [2559],  40—48. 
The  author  first  refers  to  the  incomplete  condition  of  the 
subject  of  discriminating  v.irious  species  of  timber,  and 
then  prmeeds  to  put  forward  a  scheme  for  the  classification 
and  identification  of  the  different  varieties  of  wood  The 
principle  followed  is  that  of  starting  from  plain  or  fairly 
obvious  characters  and  leaving  the  more  doubtfiil  ones  for 
the  end  of  the  series,  where  there  are  fewer  species  to  deal 
with,  and  other  aids  come  in.  The  main  separation  in  the 
case  of  the  woods  of  the  broad-leaved  trees  is  that  of  woods 
having  two  kinds  of  rays,  as  many  Cupuliferfe,  from  those 
which  have  but  one.  The  latter  are  then  divided  into 
those  having  rays  separated  by  intervals  greater  or  less 
than  the  transverse  diameter  of  their  larger  pores,  that  is 
to  say,  the  intervals  between  some  may  be  equal  to  the 
pore  diameter  at  the  most,  and  conversely,  in  the  other 
cla.ss,  the  intervals  may  be  equal  to  thn  pore  diameter,  but 
never  less.  Further  subdivisions  are  based  upon  the 
presence  of  soft  tissue  and  its  arrangement,  followed  by  the 
arrangement  of  the  pores,  and  concluding  with  the  degree  of 
definiteness  of  the  ring  boundary.  In  this  way  members  of 
the  same  genus,  having  a  similar  arrangement  of  rays,  pores, 
and  soft  tissue,  fall  into  the  same  ultimate  group  and  can 
then  be  further  distinguished  by  physical  and  chemical 
characters,  such  as  :  the  range  of  the  weight  per  cubic  foot, 
hardness,  colour  of  the  solution  produced  by  boiling  in 
water  and  alcohol,  reaction  with  iron  salts,  capacity  for 
absorption  of  water,  phenomena  produced  during  burning, 
character  of  the  surface,  whether  dull  or  lustrous,  and  the 
particular  elements,  rays,  pores,  or  ground  tissue  which 
produce  the  effect,  and,  lastly,  the  colour. — A.  S. 

Quart:ite ;  Applicability  of  South  Russian  ,  for  the 

Manufacture  of  Divas  Biick.  L.  B.  Rosenberg.  Chem.- 
Zeit.  iltOl,  25,  [96],  Kep.  345. 
In  view  of  the  increasing  metal  industry  of  South  Russia 
and  the  Urals,  the  author  has  examined  the  native  South 
Russian  quartzite,  as  to  its  suitability  for  the  manufacture 
of  fire-brick.  Quartzite  does  not  generally  occur  in  Russia 
in  large  deposits,  but  in  larger  or  smaller  isolated  blocks 
distributed  over  and  enclosed  in  the  so-called  black  earth  ; 
this  is  especially  the  case  with  the  better  qualities. 
Quartzite  is  consequently  difficult  to  obtam,  and  costly. 
Burning  tests  at  different  temperatures  and  for  different 
periods  of  time  showed  that  the  material  is  suitable  for  the 
manufacture  of  "  Dinas  brick,"  and  it  is  concluded  that 
the  native  Russian  mineral  is  capable  of  competing  with 
foreign'products. — A.  S. 
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Magnesia  Cement.    E.  Luhmann.     Chem.-Zeit.  1901, 
25,  [96],  Rep.  345. 

Sorel's  magnesia  ceinunt  cun  be  applied  to  preparation  nl' 
worked  stones  of  the  finest  quality.  "When  strongly  buirit 
powdered  luagnesia  is  stirred  with  a  solution  of  magncsiuai 
ehloiidc  of  20° — 30-'  Be.,  a  good  hardening  mass  is  obtaintd. 
which  can  be  worked  like  gypsum,  and  binds  together  con- 
siderable quantities  of  sand  or  other  powdered  material, 
takes  a  good  polish,  and  has  a  rigidity  equal  to  a  good 
sandstone.  The  hardening  is  due  to  the  formation  "f 
magnesium-oxychloride,  which  has  a  strong  crystalline 
habit.        A     compound     corresponding     to    the    formula 

Mg[*^^+  .5Mg(0H).,  +  I2H2O    can   be   separated.       (in 

heating,  these  stones  lose  water,  but  no  hydrochloric  acid. 
Long  treatment  with  boiling  water  dissolves  magnesium 
chloride,  leaving,  finally,  hard  magnesium  hydroxide,  "f 
t(je  composition  of  brucite.  Crystalline  oxychloritcs, 
corresponding  to  the  formulae — 

I.  Mg  {^^  +  4Mg  (0H)2  +  5H2O,  and 


II. 


Mg  {<^f  +  2Mg  (0H)2  +  4H2O 


have  been  prepared.  Sorel's  cement  is  prepared  from 
finely  ground  and  intimately  mixed  calcined  magnesite,  and 
absolutely  dry  magnesium  chloride  ;  which  mixture  can  be 
preserved  and  exported  in  .soldered  tin  %-essels.  By  mixing 
the  cement  with  sawdust  and  water,  a  material  v."  xylolith  ") 
is  obtained,  similar  to  wood,  but  which  becomes  hard. 

— W.  C.  H. 
English   Patents. 

Stme,  Artificial;    Manufacture   of  Slabs  and    Plates  of 

.     L.  Hatschek.     Vocklabruck.    Austria.     Eng.  Pat. 

22,139,  Dec.  5,  1900. 
This  invention  consists  in  the  application  of  the  methods 
of  pasteboard  making  to  the  manufacture  of  artificial  stone. 
A  dilute  mixture  of  hydraulic  binding  substances  and  finely- 
divided  fibrous  materials,  such  as  asbestos,  vegetable  fibre 
treated  with  sodium  silicate,  or  glass  wool  roughened  with 
hydrofluoric  acid  solutiou,  is  fed  by  means  of  an  endless 
band  to  rollers,  to  be  pressed  layer  by  layer,  until  the 
desired  thickness  is  obtained, — .1.  W.  H. 

Buildinff  Material  and  other   Purposes  ;    Slabs  or   Plates 


suitable  for   Use   as 
Eng.  Pat.  2499,  Feb. 


.     J.  Wilkinson,  Birmingham. 

1901. 


Slabs,  made  of  perforated  metal  sheets,  or  netting  em- 
bedded in  cement  or  composition,  and  coated  on  one  side 
or  both  sides  with  a  glass  or  other  suitable  facing. 

— W.  C.  H. 

Heat  Non-conducting  Materials.    J.  0.  S.  McLay,  London. 
Eng.  Pat.  11,813,  June  10,  1901. 

A  COMPOSITION  made  from  the  waste  residue  obtained  in 
the  manufacture  of  tartaric  acid,  combined  with  heat  non- 
conducting materials,  especially  those  of  a  fibrous  nature, 
and  agglutinating  substances,  so  as  to  form  a  composition 
easily  applied  to  steam-pipes,  &c. — W.  C.  H. 

Cement   Kilns   and  Vrying  Chambers  ;    Impts.  in  . 

W.  W.  Hewitt,   Greeuhithe,   Kent.      Eng.    Pat.   23,718, 

Dec.  28,  1900. 
XSE  hot  effluent  gases   from  the  kiln   may   be  led   to  the 
chimney   through   drying  chambers,  which  are  alternately 
charged  with  slurry  to  be  dried  or  discharged  into  the  kiln 
itself.— J.  W.  H. 

Kiln  for   Manufacture    of    Portland    Cement    or    Lime. 

J.  S.  Kigl.y,  Liverpool.     Eng.  Pat.  801,  Jan.  12,  1901. 
An  iron  or  steel  kiln,  of  which  the  portion  that  is  subjected 
to  the  greatest  heat  is  cooled  by  circulating  water  through 
the  space  between  the  body  of   the  kilu  and  an  external 
jacket.— W.  C.  H. 

Portland  Cement ;  Manufacture  of  .     H.  E.  Riisager, 

Frederiksberg,  Denmark.     Eng.  Pat.  2409,  Feb.  4,  1901. 
Portland  cement  is  made  by  subjecting  to  a  preliminary 
reduction  one  or  the  other  or  all  of  the  raw  materials   in 


their  natural  humid  state,  without  drying  and  grinding, 
and  mixing  in  "tube  mills  "  with  the  addition  of  the  least 
possible  quantity  of  water  ( 1  part  of  water  to  from  2J  to 
3  parts  of  solids'),  burning  the  resulting  thick  and  dense 
sludge  in  rotary  kilns,  and  grinding  the  clinker  either 
directly  or  after  cooling.  As  a  modification,  one  or  the 
other  of  the  raw  materials  may  be  dissolved  in  water  and 
the  solution  added  to  the  remaining  raw  material  in  the 
"tube  mill." — A.  W. 

X.-METALLUEGY. 

.Metals;   Distillation  of  ,   in   a   Vacuum.     Kahlhauui. 

Sitz.  der  Natnrforsch.   Ges.  Basle,  Xov.  20,  1901  ;  Zeits. 
angew.  Chem.  1901,  14,  [49],  1235. 

The  author  has  made  experiments  for  the  last  10  years 
with  the  object  of  obtaining  the  metals  in  an  absolutely 
pure  condition.  He  has  proved  by  spcctruii  analysis  that 
the  distillates  obtained  in  vacuo  possess  an  extraordinary 
degree  of  purity,  although  not  absolutely  pure.  Th>'  dura- 
tion of  the  distillation  is  about  600  hours,  and  tlie  progress 
I  of  the  operation  in  the  porcelain  tubes  is  watched  b}'  means 
of  the  Rontgen  rays.  In  determining  the  specific  gravity, 
the  author  has  melted  the  metals  in  a  vacuum  and  then 
exposed  them  to  a  very  high  pressure  (up  to  20.000  atmo- 
spheres) in  castor  oil.  It  was  found  that  the  specific 
gravity  which  at  first  increased,  diminished  to  a  perceptible 
extent  above  a  certain  pressure. — 0.  A.  M. 

Blast  -  Furnace    [/row]    Skiqs ;   Compo.sitiini    of    . 

L.Blum.     Chem.-Zeit.  1901,  25,  [S8],  Kcp.  31.-3— 314. 

Two  systems,  those  of  Mrazek  and  of  Platz,  are  available 
for  the  calculation  of  blastfurnace  charges.  The  former  is 
!  based  on  the  assumption  that  the  silica  and  the  bases  in  the 
slag  are  in  molecular  proportion,  the  latter  on  the  hypothesis 
that  there  is  a  fixed  proportion  between  the  total  weight  of 
silica  and  alumina  on  the  one  hand,  and  of  bases  of  the 
general  formula  110  on  the  other.  This  ratio,  given  by 
Platz  (average  for  grey-  and  white-irons)  as— 

RO ^  52 

SiOz  +  AlaOj        4S' 
has  been  modified  to  --  by  Ledebur,  to  take  into  account 

the  lime  required  for  the  sulphur.  In  the  one  case  alumina 
is  classed  as  a  base,  in  the  other  as  an  acid.  The  question  of 
the  rAle  played  by  alumina  has  now  been  decided  by  the 
author,  by  the  examination  of  two  slags  produced  under 
precisely  similar  conditions  in  the  same  blast-furnace, 
using  two  charges,  varying  in  the  proportion  of  alumina, 
for  the  production  of  basic  pig  free  from  manganese. 
Reckoned  according  to  Mrazek's  system,  the  first  slag  had 
a  liilica  ratio  of  16-498:22'730,  and  was  a  mixture  of 
62 '2  per  cent,  of  singulo-silicate  with  37-8  percent,  of  sub- 
silicate,  whilst  the  second  slag  had  a  silica-ratio  of 
17'073:22'0fi9,  and  was  a  mixture  of  70-7  per  cent,  of 
singulo-silicate  with  29-3  per  cent,  of  sub-silicate.  Thus  the 
basicity  of  slag  I.  appeared  to  be  greater  than  that  of  slag 
II.,  which  contained  less  alumina,  but  this  was  not  the  case. 
Hence  AljOj  cannot  be  considered  as  taking  the  place  of 
CaO.     Reckoned  by  the  Platz  method,  the  ratio  of  slag  I. 

was     -  ,  and  that  of  slag  II. '.'.',  the  latter  agreeing  with 

the  Ledebur  average,  given  above.  According  to  this,  the 
basicity  of  slag  I.  is  less  than  that  of  slag  II.  But  the 
percentiiges  of  sulphur  in  the  pig-irons  produced  in  the 
two  cases  were  identical,  so  that  there  i-an  have  been  no 
variation  in  the  basicity  of  the  slag,  in  spite  of  the  difference 
in  the  ratios  above  quoted.  Hence  the  effect  of  alumina  on 
the  character  of  the  slag  is  neutral.  The  molecular  com- 
position of  the  calcium  silicate  is,  in  each  case,  3CaO .  2SiO.,. 
The  following  conclusions  are  drawn  from  the  experiments  : 
( I)  the  influence  of  AUOsin  a  blast-furnace  slag  is  neutral, 
neither  acid  nor  basic;  (2)  the  basic  character  of  a  slag  is 
dependent  upon  the  lime,  which  must  always  suffice,  after 
satisfying  the  ^sulphur  present,  to  form  sesqui-silicate 
.'iCa0.2SiO.,  with  the  silica  present ;  (3)  basic  blast-furnace 
slag  must  be  considered  as  a  calcium  sesqui-silicate  in 
which  alumina  and  other  "  RO  "-bases  are  present  as 
indifferent  substances. 
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The  ratio  between  SiOn  and  CaO  is  not  always  the  same ; 
when,  for  example,  white-iron  is  being  run,  the  ratio  is  that 
of  a  bisilicate  CaO.SiOj.  When  the  proportion  of  lime  is 
reduced  still  further,  the  AljO^  and  "  KO  "-bases  lose  their 
neutral  character  and,  sis  bases,  enter  into  combination  with 
silica.  In  the  case  of  slags  from  furuaces  running  on 
white-iron  for  puddling,  the  proportion  of  CaOiSiOj  is 
48  2: 51' 8.  It  is  only  necessary,  in  calculating  furnace 
charges,  to  reckon  that  for  basic-  and  foundry-pig  the  ratio 


CaO 
SiOa 


-W.  G.  M. 


Thomas  and  Bertrand-Tliiel  Processes.     A  Comparison. 
O.  Thiel.     Chem.  Zeit.  Rep.,  1901,  .371. 

The  Bertrand-Thiel  process  does  not  require  any  definite 
amount  of  phosphorus  and  manganese  in  the  ore,  and  the 
pig-iron  can  be  made  (in  Westphalia')  at  1..5 — 2  marks 
cheaper.  The  Martin  furnace  in  the  Bertrand-Thiel  process 
requires  less  dolomite  than  the  Thomas  converter,  and  the 
cost  of  repairs  is  lower  than  with  a  mechanical  converter. 
The  Thomas  process  requires  20.5  men  for  a  production  of 
700  tons  of  cast-iron  per  day,  the  other  requires  188  men. 
Interest  and  depreciation  are  said  to  be  higher  in  the 
Thomas  process.  The  author  givts  the  cost  ])er  ton  of 
cast-iron:  in  the  Thomas  process  78 "88  marks,  or  after 
deduction  of  the  by-products,  74*88  marks  ;  in  the  other 
process  TSl.'i  marks  or  69-25  marks  respectively.  Thus 
the  Bertrand-Thiel  process  makes  1  ton  of  cast-iron  at  a  less 
cost  by  5-23  marks  than  the  Thomas  process  and  at  3  93 
marks  less  than  the  Martin  scrap  process.  In  working  the 
Bertrand-Thiel  process  with  fluid  pig-iron,  the  number  of 
charges  is  8^ — 9  in  24  hours,  the  phosphorus  is  more 
completely  removed  than  in  other  processes,  and  the  slag  is 
richer  in  phosphorus  than  Thomas  slag.  The  Thomas 
process  requires  a  certain  kind  of  pig-iron,  and  the  addition 
of  scrap  is  barely  5  per  cent. ;  in  the  Bertrand-Thiel  process 
85  percent,  of  pig-iron  is  worked  with  15  per  cent,  of  scrap. 
With  a  daily  production  of  700  tons,  this  process  consumes 
175  tons  of  Swedish  magnetic  ore  with  the  pig  and  scrap  ; 
the  entire  production  of  one  blast-furnace  is  thus  ample. 
The  author  has  calculated  the  costs  for  Westphalia  and  the 
Minette  region  ;  after  deducting  the  Thomas  slag  the  cost  of 
1  ton  of  east-iron  by  the  Bertrand-Thiel  process  is  obtained 
as  5-  76  and  6"  73  marks  lower  respectively.  In  the  Thomas 
process  much  phosphorus  is  burnt,  and  much  slag  lost. 

—A.  C.  W. 

Cupola-Furnace  Stag ;  Recovery  and  Value  of  Iron  in . 

C.  H.  Putnam.     Chem.-Zeit.  1901,  25,  [96],  Rep.  .347. 

In  most  foundries  the  iron  in  the  slag  is  regarded  as  value- 
less. The  author  shows  that  by  suitable  mi.\ing  with  raw 
iron,  the  iron  can  be  used  for  castings,  at  least  for  rougher 
work.  For  this  purpose,  the  hardening  effect  of  the  iron 
derived  from  the  cupola  furnace  slag  must  be  counteracted 
by  the  mixture  of  soft  non-siliceous  raw  iron.  The  saving 
amounted  to  200  kilos,  per  day  (=  12-60  M.).  The  slag  is 
ground  in  a  mill,  and  the  iron  in  larger  pieces  kept  back. 
The  ground  slag,  with  the  smaller  pieces  of  iron  goes 
through  a  magnetic  separator  which  consists  of  an  inclined 
revolving  cylinder,  round  which  a  copper  wire  runs.  On 
magnetising  the  cylinder,  the  iron  is  held  back,  and  after 
some  time  the  current  is  switched  ofi'  and  the  iron  collected. 
The  separator  in  one  hour  separated  the  iron  from  a  day*s 
yield  of  slag.     The  cost  of  the  current  was  9  pf.  per  hour. 

— W.  C.  H. 

Cast  Iron  and  Ferrosilicon ;   Condition  of  Silicon  in . 

P.  Lebeau.     Comptes  Rend.  133,  [24],  1008—1010. 

Silicon  is  absolutely  unattacked  by  nitric  acid  or  potassio- 
cupric  chloride ;  and  as  the  insoluble  residue  after  the 
solution  of  a  sample  of  pig  iron  or  of  ferrosilicon  in  these 
liquids  has  never  been  found  by  the  author  to  contain  free 
silicon,  the  absence  of  free  silicon  in  the  meial  may 
be  considered  as  proved.  In  endeavouring  to  prepare  iron 
silicides  artificially,  the  author  has  succeeded  (this  .Journal, 
1899,  586;  1900,  1116)  in  obtamiug  only  three  i—SijFe,' 
SiFe,  and  SiFe.^.  The  first  of  these  is  "only  formed  in 
presence  of  a  great  excess  of  silicon,  and  hence  cannot 
exist  in  iron.     The  second  is  dissociated   at  or  above  the 


melting  point  of  silver  ;  for  by  dissolving  it  in  melted  silver, 
and,  after  cooling,  dissolving  away  the  silver,  the  author 
finds  it  almost  completely  destroyed  according  to  the 
equation  2.^iFe  =  Si  -h  SiFcj.  The  last  of  these  silicides 
is  recovered  absolutely  unalteri?d  when  treated  in  the  same 
way,  even  though  the  temperature  has  been  raised  to  the 
boiling  point  of  silver.  Though  the  cry.stallised  compound 
SiFej  is  unattacked  by  nitric  acid,  yet  if  it  be  linely 
powdered,  nitric  acid  attacks  it  slightly,  coating  the  surface 
with  a  protecting  film  of  silica ;  it  is  therefore  quite  con- 
ceivable that  this  substance  might  exist  uniformly  dis- 
tributed in  solid  solution  throughout  cast  iron,  and  yet  not 
be  founil  in  the  residue  after  the  metal  was  dissolved. 
The  author  concludes  that  the  whole  of  the  silicon  in  cast 
iron  or  ferrosilicon  exists  as  SiFe^  in  solid  solution  in  the 
metal,  thus  confirming  the  views,  arrived  at  by  quite 
different  roads,  of  Le  Chatelier  and  of  Stead. — .1.  T.  O. 

Sleel   Rails  and   Plate ;    Influence    «/'  Copper   on   . 

R.  Genzmer.     Chem.-Zeit.  1901,  25,  [96],  Rep.  347. 

;   BoHFCS   maintained    that   the    proposition   of    Stead   and 

Evans,  that  steel  and  ingot  iron  can  have  a  distinct  quantity 

of  copper   (about    1'3  per  cent.)  without   becoming  "red 

;   short,"  is   not  always  correct  ;  the  quantity  of  copper  that 

can  be  present  in  steel  depending  entirely  upon  the  chemical 

I   combination.     The  author  confirms  this  and  shows  that  a 

j   charge  of   Swedish   iron,  and   commercial   iron   can  carry 

j   a   considerable   quantity   of   copper.     The   first    test   after 

smelting  showed  no  trace  of  "  red  shortness."     If  ordinary 

iron  is  taken  (having   an  admixture  in  the  form  of  oxide), 

the   first   tests   only  smelt  badly,  and  the  "  red  shortness  " 

disappears   only   by   the   addition   of   material   containing 

manganese.      Experiments    on    iugot    iron    for   .stamping 

showed  that  not  more  than  0'25  per  cent,  of  copper  can  be 

present,  with  a  small   content  of  phosphorus  and   sulphur; 

]  if  these  are  higher,  red   shortness  appears  even  with  0'20 

per  cent,  of  copper. — W.  C.  H. 

I    Wet  Crushing  Cyanide  Plant  al  Ely,  Nevada.     Eug.  and 
I  Mining  J.  1901,  72,  [23],  753—755. 

I  A  DESCRrPTiON  of  the  large  combination  plant  at  Ely, 
Nevada,  for  the  treatnient  ot  low  grade  gold  ore  by  cyan- 
iding,  after  wet  crushing  and  amalgamation.  The  operations 
involved  comprise  :  —  (1)    Screening   and   crushing ;     (2) 

!  amalgamating  ;  (3)  concentrating  ;  (4)  sizing  and  settling  ; 
(5)  leaching;  (6)  precipitating  ;  (7)  sUmes  treatment; 
(8)  refining  and  assaying. 

(1)  Screening  and  Clashing. — The  coarser  ore  is  first 
crushed  by  an  Austin  gyratory  crusher,  and  then  further  by 
a  set  of  16-in.  by  36-in.  rolls,  which  feed,  in  a  divided 
stream,  into  two  No.  3  Trent  Chilean  mills.  The  finer 
grade  of  ore  is  fed  directly  into  the  Chilean  Mills,  which 
work  independently  of  one  another.  The  capacity  of  the 
crushing  plant  is  stated  to  be  not  less  than  300  tons  in  24 
hours. 

(2)  Amalgamating— Fovlv  plates,  4  ft.  by  9  ft.,  of  copper, 
!5  lb.  to  the  square  foot,  and  plated  with  silver,  1|  oz.  to  the 
square  foot,  are  arranged  in  connection  with  each  Chilean 
mill  on  a  gr.ade  of  1^  ins.  The  power  for  operating  the 
crushing  and  amalgamating  machinery  is  provided  by  a 
50  h.p.  We.stinghouse  A.C.  motor  at  2,000  volts. 

(3)  Concentrating. — The  tailings  from  the  plates,  alter 
proper  division,  are  run  directly  upon  eight  Cammett  tables. 
The  ores  carry  varying  amounts  of  lead  carbonate  in  a 
gi'anular  form,  together  with  some  heavy  oxide  of  iron  and 
small  amounts  of  sulphides,  and  the  concentrates  obtained 
contains  most  of  the  lead,  which  appears  to  carry  much  of 
the  silver  from  2  to  8  oz.  ton  of  ore — and  35 — 50  dols.  of  gold 
per  ton.  The  concentrating  tables  are  operated  by  one 
10  h.p.  Westinghouse  A.C.  motor  at  400  volts. 

(4)  Sizing  and  Settling. — The  settling  tanks  are  four  in 
number,  each  26  f r.  square  and  5  ft.  deep  and  made  of  -^-in. 
steel.  The  pulp  falls  from  rotary  distributors  into  the  tanks 
filled  with  water.  The  overflow  passes  out  at  either  end  of 
the  tank  through  rows  of  Ij-in.  holes,  into  launders,  which 
conduct  the  water  bearing  the  slimes  to  the  department 
provided  for  the  treatment  of  the  latter.  The  ore  is  drained 
and  dried  by  means  of  two  vacuum  pumps,  and  is  discharged 
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through  slndge  gates   into  cars  which    deliver  it  to  the 
leaching  tanks. 

(5)  Leaching. — The  tanljs  in  which  the  ore  is  treated 
with  the  cyanide  solution  are  six  in  nnmber  and  are  similar 
to  the  settling  tanks. 

(6)  Precipitating. — The  equipment  for  precipitation  fhv 
the  zinc  dust  method')  consists  of  two  precipitating  tanl<<. 
1 0  ft.  diameter  hy  5  ft.  deep,  which  are  provided  with  howls 
and  ventilating  flues;  one  receiving  tank,  16  ft.  diameter, 
12  fl.  deep;  one  pump  tank,  14  ft.  by  6  ft. ;  two  No.  3  iron 
Gould's  rotnry  pumps;  two  No.  5  filter  presses  with  .^6 
ehambers.  li  ins. ;  and  an  air  compressor.  Two  pressure 
tanks,  each  .5  ft.  diameter  and  12  ft.  long  are  used,  one  for 
an  air  receiver,  the  other  as  a  pressure  tank,  to  contain  the 
solution  after  it  has  been  precipitated,  when  it  is  Decess;irv 
to  place  the  same  under  pressure  to  force  it  through  the 
filter  presses.  The  pumps  and  presses  are  on  a  cement 
floor,  which  has  a  drainage  to  the  pump-tank,  thus  insuring 
against  all  los.ses  of  gold  solution  or  precipitates  from  any 
cause.  The  power  is  provided  by  one  20  h.p.  Westinghouse, 
A.C.  400  volt  motor. 

Slimes  Treatment. — The  overflow  from  the  intermediate 
settling  tanks  passes  through  V-shaped  boxes  of  special 
design  in  which  practically  flR  per  cent,  of  the  material  is 
recovered.  This  is  drawn  off  intermittently  through  taps  in 
the  bottom  of  the  boxes  directly  info  the  iigitating  tanks, 
whence  the  mixture  of  slime  and  gold  solution  is  dropped 
into  decanting  tanks,  where  it  is  allowed  to  settle  for  an 
hour.  The  supernatant  liquor  is  passed  through  a  filter 
press  and  then  pumped  into  the  precipitating  department. 
The  thick  slimes  are  washed  by  means  of  sump  cyanide 
solution  into  a  pressure  tank,  and  thence  forced  through  a 
36  in.  by  36  in.  filter  press,  where  practicalh  all  the  liquor  is 
recovered. 


Refinery  and  Assay  Department.  —  The  refinery  ig 
equipped  with  one  lead-lined  digestion  tank,  6  ft.  dinameter 
and  5  ft.  deep,  in  which  the  product  is  treated  with  sulphuric 
acid,  and  which  is  provided  with  a  No.  4  double  exhaust 
fan  to  carry  away  the  gases  formed  in  this  treatment. 
There  are  also  a  lead-lined  filter  press  with  30  chambers 
1 8  in.  square,  for  drying  the  gold  powder  after  digestion  ■ 
a  melting  furnace  of  a  size  suitable  to  take  an  18  in.  graphite 
crucible;  a  retort  furnace  for  reducing  the  amalgam,  and 
an  iron  muffle  (32  ins.  by  54  ins.  by  8  ins.),  drying  furnace 
for  dryine  the  aurocyanides,  burning  the  papers  and  cloths 
from  the  filter  press,  and  for  drying  the  gold  after  digestion. 

—  A.  ,<!. 

Zinc  Blende  ;  Remfival  of  Iron  from .     "W.  B.  Phillips. 

Eng.  and  Alining  J.  1901,  72,  [22],  710. 

TnE  author  carried  out  a  series  of  experiments  with  a  view 
of  separating  the  iron-hearing  compounds  from  zinc  blende. 
With  zinc  ores  carrying  pyrite,  chalcopyrite,  and  galena,  it 
is  possible  to  separate  the  lead  compounds  by  jigging,  and 
the  use  of  a  classifying  table,  hut  the  iron-hearing  com- 
pounds cannot  be  thus  separated,  and  they  pass  over  with 
the  final  zinc  concentrates.  The  results  given  are  of  trials 
with  a  magnetic  separator  of  the  so-called  magnetic 
permeability,  or  saturated  field  type,  and  with  a  jig  product 
containing  48mi0  per  cent,  of  zinc,  I  •00  percent,  of  copper, 
I'RO  per  cent,  of  lead,  C'71  per  cent,  of  iron,  10-00  per 
cent,  of  silica,  and  31  M.?  per  cent,  of  sulphur.  This  was 
gently  roasted  to  remove  a  portion  of  the  sulphur,  and  then 
passed  over  the  magnetic  separator  (at  I!0  volts  and 
fl  amperes)  at  rates  of  speed  varying  from  l  ton  per  honr 
to  6  tons  per  hour.  Table  I.  shows  the  nature  of  the 
original  ore,  A. ;  of  the  slightly  roasted  ore,  B.  j  and  the 
results  obtained  by  treating  B.  at  different  rates  of  speed. 


Table  I. 
Ore  B.,  i.e.,  Ore  A.,  Slighttt/  Roasted.     Pole  1  and  2.     110  Volts.     6  Amph-es. 


Zinc 

Copper  . 
Lead  . . . 

Iron 

Silica  . . . 
Sulphur 


Ore  A. 
Original 
Material. 


48-00 

I'OO 

1-80 

6-71 

10-00 

31-45 


Ore  B,  i.e.. 
Ore 

slightl.v 
Boasted. 


49-60 
1-60 
S-00 
6-3S 
10-68 
22-81 


i  ton  per  Hour. 


14-40  "/o 

Magnetic 

Heads. 


10-50 

6-20 

1-00 

34-34 

27-10 


86-B07o 

Zino 

Concentrates. 


63-60 

None 

0-80 

3-80 

20-00 


1  ton  per  Hour. 


ll-90°/„ 

88-10 7o 

Magnetic 

Zinc 

Heads. 

Concentrates 

7-60 

64-50 

6-00 

None 

0-40 

0-40 

26-84 

l-.'i4 

20-40 

7-68 

2  tons  per  Rour. 


10-81  7o 

Magnetic 

Heads. 


89-197„ 

Zinc 

Concentrates. 


8-60 
S-60 
0-60 
45-98 
13-68 


.16 -00 
None 
0-60 
1-76 
8-66 


Zinc . . . . 
Copper. . 
Lead.... 
Iron  . . . . 

Silica . . . 
Sulphur 


Ore  A. 
Original 
Material. 


48-00 
1-no 
1-80 
6-71 
10-00 
31-45 


Ore  B,  i.e., 

Ore 

sliglitly 

Roasted. 


3  tons  per  Hour.       I        4  tons  per  Hour. 


10-09% 

Magnetic 

Heads. 


89-91  7o 

Zinc 
Concen- 
trates. 


0-54»/„ 

Maj^netic 

Heads. 


48-50 
1-50 
3-00 
6-38 
10-68 
22-81 


5-60 

1-60 

0-60 

42-13 

13-88 


66-00 
None 
0-80 
1-87 

11-84 


6-50 
4-25 
None 
39-89 
14-00 


90-46  7o 

Zinc 
Concen- 
trates. 


6  tons  per  Hour. 


9-157o 

Magnetic 

deads. 


68-00 
None 
0-60 
1-65 

12-60 


5-50 
4-111 
020 
43-78 
17-42 


90-85  7o 

Zinc 
Concen- 
trates. 


65-00 
Trace 
060 
1-65 
22-04 


6  tons  per  Hour. 


9 -0970 

Magnetic 

Heads. 


8-60 
3- 60 
0-60 
43-45 
12-40 


90-9l7o 

Zinc 
Concen- 
trates. 


55-60 

Trace 

0-60 

1-66 

8-30 


mt. 


The  best  results  appear  to  he  obtained  with  a  speed  of 
4  tons  per  hour;  at  ttiis  rate,  90-46  per  cent,  of  the  ore 
treated  came  over  as  zinc  concentrates,  containing  58  ■  00 
per  cent,  of  zinc,  no  copper,  0  •  06  per  cent,  of  lead,  1  •  6,") 
per  cent,  of  iron,  and  12  60  per  cent,  of  silica;  whilst  there 
were  9-54  per  cent,  of  magnetic  heads  containing  6-50 
per  cent,  of  zinc,  4-25  per  cent,  of  copper,  no  lead, 
39-89  per  cent,  of  iron,  and  14-00  per  cent,  of  silica. 
Excluding  the  results  obtained  with  the  slowest  speed, 
the  average  content  of  zinc  in  the  zinc  concentrates  was 
about  56  per  cent.,  and  the  author  considers  it  to  be  quite 
feasible  to  obtain  from  88  to  90  per  cent,  of  the  gently 
roasted    ore   as   concentrates   containing   from    56   to   58 


per  cent,  of  zinc,  and  not  more  than  1  "75  or  1  "80  per  cenfT 
of  iron. 

Another  test  was  made  with  the  ore  after  it  had  been 
more  strongly  roasted,  and  the  results  obtained  are  shown 
in  Table  II. 

It  appears  to  he  disadvantageous  to  strongly  roast  the 
ore,  for  the  percentage  yield  of  zinc  concentrates  is 
diminished,  the  loss  of  zinc  in  the  magnetic  heads  increases, 
and  there  is  a  tendency  towards  a  lower  zinc  content  in  the 
concentrates.'  By  a  stronger  roast,  there  may  be  also  a 
loss  of  zinc  as  oxide.  The  author  concludes  that  it  is  not 
necessary  to  remove  more  than  one-third  of  the  sulphur  in 
roasting. 
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Table  II. 
Ore  C,  i.e..  Ore  A.,  more  Strongly  Roasted.    Pole  ]  and  2.     110  Volts.     6  Amphes. 


Ore  A. 

Ore  0.  i.e.. 

3  tons  per  Hour. 

4  tons  per  Hour. 

5  tons  per  Hour. 

8  tons  per  Hour. 

Oriirinal 
Matcrinl. 

Ore  more 
stroiii^l.v 
Roasted. 

,,..,;.            86-59  °/„ 
'"■'""•           triiti-s. 

J.,. 710'     '   s7-2n''/„ 
jrapietfe  '    ,,'^'"'; 

12-19% 

Maffnelic 

Heads. 

87-81  7o 

Zinc 
Concen- 
trates. 

]2-14'"o 

Magnetic 

Heads. 

25 -.W 

7-0() 

0-20 
34-76 
18-80 

87-86  °/o 

Zinc 
Concen- 
trates. 

Zinc 

Copper  

Lead 

Iron 

Silica 

Sulphur  .... 

48-00 
roo 

1-80 
6-71 
10-00 
31-45 

50-00 
2 -.30 
0-80 

«-w 

12-.'i2 
16-72 

19-00 

6-51) 

1-80 

34-ot 

21-02 

48-50 
0-30 
0-20 
1-87 

10-36 

16-00 

4-20 

1-80 

35-75 

•20-56 

47-50 
2-30 

n-60 

2-08 
9-88 

16-60 

3-20 

2-20 

84-87 

19-48 

51-00 
2 -CO 
None 
2-31 

13-24 

55-00 
6-00 
2-00 
1-87 

12-92 

Alumininm-Zinc  Alloys.     J.  W.  Kichards.     Eng.  nnd 
Mining  J.  1901,  72,  [22],  715. 

Allots  containing  1,  2,  3,  4,  !>,  6,  7,  is,  and  9  parts  respec- 
tivelj-  of  zinc  to  1  part  of  aluminium,  with  specitic  gravities 
rangini;  fiom  4  to  6,  do  not  app;  ar  to  possess  any  specially 
valuable  mechanical  properties.  The  alloy  containing 
2  parts  of  aluminium  to  1  of  zinc  (33.V  per  cent.  Zn)  is, 
according  to  W.  V.  Durand  (Science,  1897,  396),  equal  to 
cast-iron  in  strength,  molts  at  about  4-25"  C,  doe.s  not 
readily  oxidise,  and  resists  corrosion  well.  'J'he  author 
confirms  these  statements.  He  finds  that  there  is  no  diffi- 
culty in  preparing;  with  this  alloy,  castings  having  a  tensile 
strength  of  40,000  lb.  per  square  inch.  The  alloy  closely 
resembles  in  its  properties  a  high  carbon  steel,  being 
extremely  rigid,  slightly  elastic,  and  breaking  shoit  with  a 
line-grained  fracture.     Its  specitic  gravity  is  3-8. 

The  alloy  of  3  parts  of  aluminium  to  1  part  of  zinc 
(2.1  per  cent.  Zn)  is  softer  than  the  previous  alloy,  has  a 
tensile  strength  of  35,000  lb.  per  square  inch,  and  elastic 
limit  nearly  the  same,  with  a  slight  elongation  before 
breaking.  It  is  stated  that  remarkably  clean  and  sharp 
castings  can  be  made  with  it  if  proper  precautions  be  taken 
as  to  the  proper  gating  of  the  mould  and  the  exact  tempera- 
ture of  casting.  Its  specilic  gravity  is  3  ■  4.  It  is  not  so  hard 
and  short  as  the  alloy  with  33  J  percent,  of  zinc,  nor  quite  so 
strong,  but  is  more  easily  worked  and  is  more  resistant  to 
shock.  It  is  non- magnetic,  and  is  at  present  being  used  for 
scale  beams,  surveying  and  astronomical  instruments,  light 
machine  parts,  surgical  appliances,  S;c. 

With  less  than  25  per  cent,  of  zinc,  the  strength  and 
hardness  of  aluminium-zinc  alloys  decrease  rapid!3',  and 
when  the  amount  of  zinc  is  15  per  cent,  or  less,  the  alloy 
can  be  forged,  rolled,  or  drawn.  Castings  made  from  the 
alloy  with  15  per  cent,  of  zinc  showed  an  ebistic  limit  of 
16,000  lb.  per  square  inch;  tensile  strength,  22,330  lb.; 
elongation  in  2  inches,  G  per  cent. ;  and  redaction  of  area, 
16j  per  cent.— A.  S. 

Ammonium  Amalgam.     H.  Moiss.an.     Coir.ptes  Rend.  133 
[21],  80.3— 808.  ' 

Sodium  amalgam  has  no  action  on  liquid  ammonia  at 
—  35'  C,  but  if  ammonium  iodide  be  dissolved  in  the  liquid, 
the  sodium  amalgam  at  once  acts  on  it,  becoming  much 
more  fluid.  If  now  after  washing  the  amalgam  with 
ammonia,  it  be  cooled  to  —80'  C,  it  solidifies,  and  can  be 
dried  and  handled.  When  introduced  into  a  vacuous  tube 
connected  with  a  Sprengel  pump,  it  undergoes  no  change  as 


— A.  S. 

the  temperature  rises  till  about  -40°  C,  when  it  melts; 
and  between  this  temperature  and  15°  C.  it  swells  to  fifteen 
or  twenty  times  the  original  volume  of  the  am.algam. 
Slowly  at  this  temperature,  more  rapidly  when  heated,  it 
gives  off  gas,  which  on  analysis  proves  to  be  a  mixture  of 
two  volumes  of  ammonia  and  one  volumeof  hydrogen.  How- 
ever, the  author  is  inclined  to  regard  this  substance,  not  as 
,  ammoi.ium  amalgam,  but  as  the  amalgam  of  an  ammoniacal 
hydride,  a  cnmpoun<l  containing  sodium,  ammonia,  and 
hydrogen  ;  for  a  somewhat  similar  substance  is  produced 
by  the  reaction  on  aciueous  ammonia  of  sodium  amalgam 
containing  sodium  hydride  in  solution,  though  sodium 
amalgam  alone  reacts  on  aqueous  ammonia  without  swellino- 
up,  producing  a  slow  evolution  of  hydrogen  only. — ,1.  T.  d! 

Strontium  ;  Allocs    of   ,    with     Zinc    and    Cadmium. 

H.  Gautier.  Comptes  Rend.  133,  [24],  1005—1008. 
On  heating  together  in  a  covered  crucible,  strontium 
chloride,  zinc  chloride,  and  sodium,  a  small  amount  of  a 
sodium-zinc-strontium  alloy  was  obtained,  which,  when 
treated  with  alcohol,  left  a  metallic  powder,  a  zinc-stroutium 
alloy,  containing  14  per  cent,  of  strontium.  The  powder  is 
very  readily  oxidised  in  damp  air,  and  the  yield  is  very  small. 
On  heating  a  mixture  of  zinc,  sodium,  and  str,)ntium  iodide, 
an  alloy  ot  zinc  and  strontium  containing  18  per  cent,  of 
the  latter  was  obtained.  This  was  placed  in  a  porcelain 
tube  and  heated  for  some  time,  with  the  view  of  distillin"  off 
the  zinc  ;  but  it  was  found  that  the  strontium  was  equally 
vol.atile.  and  no  separation  could  be  effected.  When 
cadmium  was  used  in  place  of  zinc,  the  alloy  obtained 
contained  20  per  cent,  of  strontium  ;  and  by  heating  this 
at  25(r — 300"  0.  for  a  day,  it  was  enriched  to  45  per  cent, 
of  strontium.  This  alloy  exhibits  a  bright  metallic  surface, 
which,  however,  readily  tarnishes  in  the  air.  It  decomposes 
water  rapidly,  leaving  pulverulent  cadmium  ;  burns  slowly 
in  oxygen  at  a  red  heat,  brilliantly  in  sulphur  vapour,  less 
so  in  phosphorus  vapour.  In  chlorine  it  burns  brightly 
when  slightly  warmed,  in  iodine  vapour  at  a  red  heat!  It 
absorbs  hydrogen  at  a  dull  red  heat,  forming  strontium 
hydride,  from  which  the  cadmium  can  be  completely 
volatilised ;  this  hydride  is  white,  ver}-  readily  changed  in 
air,  and  has  the  formula  SrH,.  The  author  is  pursuing  the 
study  of  these  compounds. — j.  T.  D. 

Tin-Aluminium  Alloys  ;  Contributions  to   the  Study  cf  the 

.     L.  Guillet.     Comptes  Rend.  133,  [213],  935— 937. 

Br  igniting  mixtures  of  aluminium  and  precipitated  stannic 
oxide   in   various   proportions  between   SujAl  and  SnAI^ 
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(the  limits  of  inflammalnlity) ,  and  attacking  the  fused 
residues  with  hydrochloiic  acid  only  two  definite  crystalline 
compounds  wei-e  obtained,  which  analysis  showed  to  be 
AlSn  and  Al^Sn.— J.  T.  D. 

Tungsten-Steel ;  Dctcrminaliou  of  Tiaiystcn  in  —, 
K.  Fieber. 

See  under  XXIII.,  piige  140. 

Enqmsh  Patents. 

Furnace;  liotary ,    applicable  for  Vse  in  Jinasting  or 

Calcining  Ores.  G.  G.  JI.  Hardingham,  London.  From 
K.  Davey,  Pertusola,  Italy.  Eng.  Pat.  21,388,  Nov.  2G, 
1900. 

FoK  a  rotary  furnace  for  roasting  or  calcining  ores,  10 
claims  are  made  for  the  various  parts,  separate  and 
complete,  constructed  and  operated  in  accordance  with  the 
accompanying  cross  section.  The  furnace  is  horizontally 
circular,  and  consists  of  a  vertically  adjustable 
hearth  A,  composed  of  refractory  material  n, 
supported  by  a  plate  A'  under  which  are 
rollers  or  wheels  running  on  a  circular  track 

B,  which  in  turn  is  constructed  on  a  plate  B' 
supported  by  a  hydraulic  ram  C,  the  cylinder 
for  which  is  bedded  upon  the  foundation  1) 
and  connected  with  ^^■ater  suj)ply  through  c 
and  r'.     The  hearth  is  vertically  adjusted  by      Y3^ 

the    ram    according    to    the    temperature    of      . ; 

working,  and  is  revolved  by  means  ofbevil 
gearing  E'  on  a  shaft  e  worked  from  outside,  e^. 
It  is  surrounded  by  a  circular  wall  F  provided 
with  inspection  apertures  G,  and,  to  prevent 
the  admission  of  air,  it  is  furnished  with  a 
continuous  flange  a-  dipping  into  an  annular 
water  trough  ci\  mounted  on  a  ring  (^  secured 
to  the  inner  side  of  the  wall  F.  Air  can  be 
admitted,  if  required,  by  valves  1!  situated  in 
the  ring.  I'he  fireplace  K  and  the  flue  shaft  L 
arc  iu  cIo.se  proximity,  the  discharge  door 
being  in  the  circular  wall  on  the  other  side  of 
the  shaft  on  a  level  with  the  hearth,  whilst  the 
charging  opening  I  is  in  the  roof. 

A  screen  or  deflector  M,  radiating  from  the 
centre  to  a  point  between  the  passages  com- 
municating with  K  and  L,  diverts  the  flames 
round  the  furnace,  and  a  radiating  bar  or 
perforated  diaphragm  between  the  centre  and 
a  point  between  the  shaft  L  .and  the  discharge 
door,  can  be  lowered  on  to  the  hearth  to  assist 
discharging.  Both  the  screen  and  the  bar  are 
hollow,  and  can  be  suitably  connected  with  ,i 
water  supply  for  cooling.  The  screen  M  may  be  operated 
by  an  outside  rack  at  the  upper  end  of  the  central  shaft  N', 
the  latter  being  connected  with  the  track  plate,  K',  and  ram, 

C,  so  that  wlih  the  aid  of  an  outside  spur  wheel  iu  mesh 
with  the  rack  and  a  wire  rope  lifting  connection,  not  shown. 


the  screen  may  be  made  to  follow  any  vertically  moving 
parts  of  the  futnace.  The  radiating  bar  or  diaphragm  is 
operated  by  an  eccentric  which  gives  to  it  an  intermittent 
rising  and  falling  movement,  by  which  means,  with  the 
revolution  of  the  hearth,  the  ore  may  be  automatically 
mixed  and  alternately  banked  up  and  turned  over,  the  bar 
finally  resting  on  the  hearth  to  bank  up  the  charge  so  that 
it  gradually  moves  towards  the  exit  door.  Water  circulates 
rotmd  the  shaft  X'  in  the  annular  chamber,  N-. — A.  W. 

Ttclort  Furnace.     D.  Laird,  Forfar.     Eng.  Pat.  18,148, 
Sept.  11,  1901. 

Thi^  patentee  claims  the  furnace  for  retorting  amalgams 
shown  in  the  accompanying  longitudinal  sectional  elevation, 
and  especially  for  the  provision  of  a  fireclay  base  such  as 
/for  supporting  the  retort,  and  regulating  and  distributing 
the  heat  thereto.  The  furnace  is  constructed  of  a  fireclay 
dome-shaped  body  o,  in  a  steel  casing  bound  with  hoops, 
and  with  metallic  end-plates  d.     The  interior  is  a  chamber 


c,  at  the  bottom  of  wliich  are  arranged  slab<  f  of  fireclay,  ( 
which  form  the  bed  or  support  of  the  retort  g,  nhlch  may  | 
be  mutfie  shaped.     BeIo^^■  this  bed  is  a  flame  bed  //,  which  i 
is  a  channel  from  front  to  back  under  the  centre  of  the  flat  ' 
bottom.      It  has  branch  passages  /  which  pass  from  right  to  J 
left  under  the   fireclay  bed,  and  open  J 
out  into  a.  space  at  the  sides   and  roof  I 
of  the  retort  between  it  and  the  fireclay  j 
body  a,  one  or  more  sight-holes  z  being  | 
also  made.  The  retort  is  heated  through 
an  opening  by  an  outside  burner,  con- 
sisting of  an  air  blast   nozzle  i',  and  a  \ 
liquid  hydrocarbon  drip  nozzle  w.     A  J 
suitable   condenser  h   is  provided,  and  i 
connected  with  the  retort  .at  J.     At  thoj 
other  end  of  the  retort  is  a  door  /,  which  I 
is  asbestos -packed,  and  which  can  he") 
removed  bodily,  and  also  an  outer  door 
»;  hinged  to  one  of  the  end  plates,  and 
secured    by    swing    holts    pivotted    to 
snugs  on  the   end  plate  engaging  with 
slots  formed  in  snugs  on  the  door.   The 
door   /   may  be    provided  wth   tapped 
snugs  in  engagement  witii  screwed  rods 
which  bear  on  the  end   plate,  to  facili- 
tate removal.     To  equalise  the  heating, 
the  flame  bed  h  inclines  towards  the  end 
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farthest  from  the  flame,  where  also  the  retort  may  be  left 
'   bare  and  without  the  fireclay  ba«e. — A.  W. 

i  Precious  Metals ;  Furnace  for  the  Cupellalion  of , 
and  for  Oxidising  and  Roasting  Ores.  I).  Laird, 
Forfar.  En?.  Pat.  18,149,  Sept.  11,  1901. 
Thu  cupellation  furnace  is  constructed  on  the  principle 
illustrated  in  the  preceding  abstract,  and  the  arrangement, 
construction,  and  combination  of  its  parts  are  claimed      In 

I  place  of  the  muffle,  there  is  a  plain  fireclay  hearth,  with  an 
inclined  flame-bed    underneath  and  an  outside   burner  for 

I  heating  by  oil  or  gas.  The  flame-bed  passes  from  end  to 
end  underneath  the  longitudinal  centre  of  the  hearth,  which, 

.  on  its  under  surface,  contains  right  and  left  projections  or 
ribs  for  deviating  the  flames  and  hot  gases  to  each  side  of  the 
hearth.  The  hot  gases  then  travel  upwards  on  to  and  over 
the  top  of  the  hearth,  and  heat  directly  on  the  upper  surface 
the  substance  which  is  being  cupelled,  oxidised,  or  reduced, 
finally  passing  out  at  the  top  through  an  opening  in  the 

j      movable  cover  at  the  burner  end.      At  the  other  end  of  the 

'  furnace  is  a  projecting  shelf  on  a  level  with  the  hearth,  so 
that  a  trayful  of  cupels  can  be  slid  bodily  along  the  hearth 
in  or  out  of  the  furnace.  This  end  may  be  closed  by  two 
plugs  as  usual,  an  upper  and  lower  one,  for  manipulative 
purposes. —  .\.  W. 

Telluride  Gold  Ores  ;  Trealmenlof .    W.  Pethybridge, 

London.     Eng.  Pat.  17.38^  Jan.  2.5,  1901. 

The  decomposition  of  telluride  of  gold  from  the  ores  con- 
taining it  is  effected  by  subjecting  the  finely-  divided  ore  to 
the  action  of  a  solution  of  ferric  chloride  alone  which  results 
in  a  solution  of  the  tellurium  and  the  separation  of  the  gold 
in  a  free  and  solid  form.  In  the  case  of  oxidised  ores 
containing  telluride  of  gold  together  with  iron,  they  are 
fir<t  treated  with  hydrochloric  acid  and  water  whereby  the 
ferric  chloride  necessary  for  the  subsequent  decomposition 
of  the  telluride  of  gold  is  formed  from  the  iron  present  in 
the  ores.  The  spent  ferrous  chloride  in  contact  with  fresh 
ore  at  a  high  temperature  may  be  converted  into  ferric 
chloride  by  any  suitable  oxidising  reaction  or  process, 
The  decomposition  of  telluride  of  gold,  with  both  the  gold 
and  the  tellurium  in  solution,  can  be  affected  by  generating 
free  chlorine  bv  the  addition  of  hj'drochloric  acid  and  bodies 
capable  ol^  yielding  chlorine  to  the  solution  in  contact  with 
the  ore,  and  in  the  presence  of  ferric  chloride  in  solution. 

— G.  H.  R. 

Sidphide   Ores    [Cu,   <^<'.]  ;     Process    and   Apparatus  for 

Smelling  and  Concentrating  Unrnnsted .   E.  Knudsen, 

Sulitjelina,   Norway.     Eng.   Pat.  20,.'i6('i,  Oct.   14,    1901. 
(Under  International  Convention). 

The  combined  process  consists  of  smelling  and  concen- 
trating sulphide  ores,  even  to  the  raw  metal  in  the  case  of 
copper,  in  one  furnace  and  in  one  operation  without  the  use 


of  any  outer  heat  supply.  The  operation  may  be  conducted 
in  any  furnace,  but  preferably  in  those  having  the  lower 
parts  tapering  towards  the  bottom  where  the  tuyere  holes 
are  arranged,  such  as  the  converter  illustrated  in  vertical 
cross  section,  for  which  a  separate  claim  is  made.  The 
interior  of  the  furnace  is  first  made  white  hot,  or  there- 
about ■■,  and  the  ore  in  small  lumps  is  thrown  in  on  to  the 
top  of  some  red  hot  coke  in  the  bottom.  An  unheated  air 
blast  Is  then  blown  in  through  the  horizontal  row  of  tuyeres 
b  at  a  pressure  of  2  to  3i  lb.  per  sq.  in.  until  the  ore  is 
melted,  when  the  blast  is  increased  to  4  to  5}  lb.  This  is 
maintained  until  the  flame  indicates  sufficient  concentration, 
i.e.,  a  sky  blue  for  a  6.5  per  cent,  copper  regulus,  a  greenish 
tinge  in  blue  for  a  74  per  cent,  regulus,  or  a  more  yellowish 
colour  for  the  lower  percentages  of  copper.  The  content.s 
are  then  discharged,  the  furnace  being  hot  enough  and 
ready  for  the  next  charge,  with  a  little  fresh  coke  added  if 
necessary.  The  heat  is  chiefly  maintained  by  the  oxidation 
of  the  sulphur,  the  oxides  of  which  are  intercepted  and 
utilised.— A.  W. 

Precious  Metals  ;    Process  of  Metallising  with . 

K.  Langhans,  Berlin.     Eng.  Pat.  4:iO,  Jan.  »,  1901. 

The  process  consists  of  wetting,  coating,  or  impreguating  a 
foundation  with  a  solution  of  compounds  of  precious  metals 
with  alipliatic  sulphur  derivatives  in  a  volatile  or  volatilisahle 
solvent,  causing  the  solvent  to  volatilise,  and  decomposing 
the  coni]>ound  or  compounds  left  behind  by  heat.  The 
derivatives  are  the  sulphur  derivatives  of  alcohol  radicals, 
aldehydes  and  ketones  of  the  fatty  series,  particularly  with 
so-called  sulphinc  sails,  their  n^.^atcs  and  nitrites,  whilst 
the  solvent  may  be  a  volatile  hydrocarbon,  alcohol,  chloro- 
form. Sic,  but  preferably  bromoform,  as  giving  a  more 
concentrated  solution.  A  separate  claim  is  made  for  the 
application  of  the  compounds  in  the  form  of  a  bromoformie 
solution,  and  also  for  each  application  of  the  process  for  the 
following  specific  purposes.  For  manufacturing  mirrors, 
specula,  and  reflectors,  by  using  an  incombustible  foundation 
having  the  shape  of  the  mirror,  coating  the  reflecting  sur- 
face with  one  or  more  compounds  in  solution,  dr3'ing,  heating 
to  decomposition  point,  and  burning  in  the  deposited  metal 
or  metals,  such,  for  instance,  as  platiinnn.  For  manufac- 
turing f(dia  for  use  in  galvauic  gas  batteries,  &c.  by  im- 
pregnating paper,  asbestos,  slates,  or  similar  combuslible  or 
incombustible  materials  with  the  solution  and  heating  to 
decomposition  point.  For  making  blanks  for  telegraphic 
purposes  by  applying  the  solution  in  the  form  of  signs, 
figures,  or  representations  to  be  transmitted  to  an  electrically 
non-conductive  porous  sheet  foundation,  and  decomposing 
by  heat  without  destroying  the  foundation.  For  manufac- 
turing metallic  skeletons  for  incandescent  mantles,  &c.  by 
impregnating  a  combustible  fabric  with  the  solution,  drying, 
burning  the  fibre,  and  exposing  the  metallic  structure  pro- 
duced to  weldiug  heat.  For  manufacturing  filaments  for 
electric  incandescent  lamps,  by  covering  a  combustible 
thread,  preferably  one  from  a  cellulose  solution,  first  with 
the  solution  and  subsequently  with  jpowdercd  refractory 
oxides  capable  of  emitting  light  under  the  action  of  heat, 
and  heating  to  decompose  the  aliphatic  sulphur  compound 
and  to  burn  the  thread. 

The  mi'tallisiDg  compounds  preferred  are  those  formed  by 
the  combination  of  sulphides  of  the  fatty  alcohol  radicals 
with  the  halogen  salts  of  the  precious  metals.  For  the 
purposes  above  named,  ethyl  sulphide-platinum  chloride  or 
protochlonde,  is  used  where  a  combustible  foundation  is  to 
be  treated  but  not  to  be  destroj'ed,  and  nitrated  ethyl 
sulphide-platinum,  prepared  by  treating  the  chloride  com- 
pound with  silver  nitrate,  is  employed  where  the  foundation 
is  to  be  burned  away. — A.  W. 

Antimony    Ores;     Obtaining    Antimony    and    Separating 

Gold  from .     J.  C.  Butterfield,  London.      Eng.  Pat. 

331,  Jan.  5,  1901. 

Tbe  claims  are  for  refining  impure  antimony  by  pressing 
the  metal  into  cakes  and  distilliug  it  from  a  vacuum  j  for 
separating  antimony  from  auriferous  antimony  ores  by 
dissolving  it  out  with  a  strong  solution  of  ferric  chloride, 
precipitating  it  with  metallic  iron,  pressing  it  into  cakes, 
and  distilling  from  a  vacuum  ;  and  for  the  complete  process 
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of  treating  auriferous  antimony  ore  aa  follows : — The  finely- 
divided  ore  is  treated  in  enamelled  iron  vessels  with  a  strong 
solution  of  ferric  chloride  approximately  in  proportion  sutti- 
cient  for  the  equation,  SboSj  +  3FeoClc  =  2SbCl,.,  +  GFeCU  +  3!^. 
The  solution  of  the  two  chlorides  is  drawn  off  from  the  ganguc. 
and  sulphur  and  antimony  are  precipitated  by  warming 
with  metallic  iron,  producing  more  ferrous  chloride.  The 
antimony  is  then  washed  free  from  iron,  dried  at  ordinary 
temperatures  or  pressed  into  cakes,  and  distilled  in  a 
crucible  or  retort  having  an  air-tight  cover  provided  with 
a  pipe  connected  with  a  vacuum  pump,  by  which  a  vacuum  of 
28  inches  of  mercury,  or  more,  is  maintained.  A  much  lower 
temperature  is  necessary  than  usual  and  the  loss  is  less. 
The  gold,  which  remains  with  the  gangue  and  sulphur,  is 
recovered  therefrom  by  cyanide  or  lead  in  the  usual 
maimer. — A.  W. 

Lead;  Process  fir  Diminishing   the    Solvhility  uj ,  in 

Acids  and  other  Chemical  Compomuls.  H.  Leyendecker, 
Cologne,  Germany.     Kng.  Pat.  -.'750,  Feb.  8,  1901. 

For  the  above  purpose,  small  quantities  of  copper  are  added 
to  the  molten  lead.  Two  additional  and  separate  claims  are 
made 'for  the  following  two  alloys,  t/;.,  lead  with -j'-  to  \ 
per  cent,  ol  copper ;  and  lead  with  -'^  to  i  per  cent,  of 
copper  and  J^  to  -f^  per  cent,  of  antimony  ;  both  alloys 
being  less  sensitive  than  lead  to  the  action  of  acids  and 
other  chemical  compounds. — A.  W. 

Zinc;  Extraction   and  Hccoverij  of ,  from    Sulphide 

Ores  or  Tailings.  C.  Rogers,  Kew,  and  A.  M.  Oswald, 
Caulfield,  both  in  Australia  F.ng.  Pat.  21,097,  Oct.  21. 
1901. 

Caicu'.M  polysulphide  is  claimed  for  use  in  precipitating 
zir.e  sulphide  from  sulphate  solutions,  separately  and  in 
conjunction  with  the  following  process,  which  is  also  claimed 
as  a  whole.  The  zinc  sulphide  ores  or  tailings  are 
subjected  to  a  jiartial  roast  in  a  furnace  having  a  closed 
chamber  or  chambers ;  the  exterior  sulphate  of  zinc  is 
leached  out,  preferably  by  discharging  the  roasted  hot 
mati'rial  into  water,  and  by  the  aid  nf  dilute  sulphuric  acid, 
the  internal  core  of  unroasted  sulphide  returned,  preferably 
through  a  heated  pipe  to  dry  if,  to  the  closed  chamber  or 
chambers  for  re-roasting,  a<id  the  operation  repeated  until 
sufficient  zinc  and  sulphur  are  removed,  the  remaining 
material  being  then  a  product  from  which  lead,  &c.,  can 
be  recovered  by  smelting.  The  zinc  is  precipitated  from  the 
solutions  by  calcium  polysulphide,  prepared  by  slacking  one 
part  of  quicklime,  grinding  and  mixing  it  with  one  part  of 
sulphur,  and  boiling  the  powder  for  two  hours  in  water  in 
the  proportions  of  about  1  to  10. — A.  W. 

Zinc ;  Jiecoveri/   of  ,  from    Sulphide    Ores.      H.    F. 

Kirkp.atriek.Picard,  London.  Eng.  Pat.  22,.")70,  Dec.  II, 
1900. 

The  process  is  for  the  treatment  of  unroasted  sulphide  ores 
by  mixing  them  with  a  reducing  agent,  such  as  lime,  iron 
or  iron  oxide,  ami  a  carbonaceous  materia!  suitable  for 
coking,  forming  the  mixture  into  briquettes,  and  distilling 
the  same  in  such  a  manner  as  to  first  lorm  a  coke  and  then 
reduce  and  volatilise  the  zinc,  the  resulting  sulphide  of 
calcium  or  iron  and  any  non-volatile  metals  remaining  in 
minute  particles  in  the  coke. — A.  \V. 

Aluiiiiniuut ;  Process  for  Improving   the  Quality   of . 

H.  J.  Iladdan,  London.  From  The  Meteorit  (iesellschaft, 
.G.  m.  b.  H.,  Berlin.     Eng.  Pat.  22,753,  Nov.  11,  1901. 

The  process  consists  of  adding  phosphorus  to  molten 
aluminium  encased  in  a  perforated  receptacle  closed  with 
a  lid,  which  is  lowered  into  the  bath  and  moved  about 
therein  by  means  of  a  lever  until  the  phosiihorus  has  melted 
and  combined  with  the  metal.  A  small  quantity  of  mag- 
nesium, 0' 5  to  1 '0  per  cent.,  ra.ay  also  be  added.  Further- 
more, the  casting  mould  should  be  heated  to  the  temperature 
of  red-hot  iron,  and  the  casting  of  pliosphorus-aliiminium 
alloy  should  be  removed  from  the  mould  from  one  to  two 
minutes  after  being  cast,  and  then  allowed  to  cool  in  the 
open  air,  these  points  being  claimed  separately,  and  as  a 
combined  process. — A.  W. 


XI.-ELECTEO-CHEMISTRY  AND 
ELECTRO-METALLURaY. 

(.4.)— ELECTRO-CHEMISTRY. 

Double  Salts  ;  Elcctro-cheiuistri/  of .      W.   A.    Kistia- 

kowsky.  J.  Russ.  Phys.  Chem.  Soc.  1901,  33,  [6]  and 
[7],  480—496  and  592-621. 

The  author  introduces  a  new  method  of  calculating  the 
electrolytic  potentials  of  the  alkali  and  alkaline  earth 
metals  from  the  heats  of  formation  of  the  haloid  salts  in 
dilute  aqueous  solution.  The  numbers  obtained,  which  are 
calculated  from  the  results  of  Thomson  and  Berthelot  with 
reference  to  the  jiotential  of  the  hydrogen  electrode  immersed 
in  a  solution  of  normal  concentration  taken  as  zero,  differ 
somewhat  from  those  given  by  Wilsmore  (Zeit.  phys.  Chem. 
1900,  35,  291—332). 

The  concentration  and  temperature  conditions  requisite 
for  the  formation  of  the  eumplex  salts  AgjI(>fO;,)j  and 
.\g;IX03  have  been  investigated,  and  from  measurements 
of  the  electromotive  force  of  the  concentrafiou  cell, 

Ag  I  AgNO:,.AgI  I  AgNOaCconc.)  |  AgNOj  |  Ag, 

the  author  shows  that  the  salt  Ag;,I(NO-,)o  yields  the  ions 
Ag;,I  and  2XO3.  In  the  case  of  Ag.JXO.,  the  ions  are 
probably  Ag^l  and  XO;,. 

A  relative  measure  of  the  energy  of  formation  of  double 
salts  of  potassium  cyanide  with  other  metallic  c\aniiles  iias 
been  obl.ained  by  deteriiiiuing  the  electromotive  force  of  the 
element  R  |  KCN  |  RX  j  R,  11  being  a  metal  and  RX  one 
of  its  salts.  Where  R  is  Mg,  Al,  Zu,  Cd,  H,  nr  Cu,  the 
author  finds  that  the  electromotive  force  increases  as  the 
tension  of  decomposition  of  the  double  cyanide  decreases, 
as  is  required  by  the  principle  of  electro-allinity  put 
forward  by  Abegg  and  Bodliinderin  1899.  The  exceptions 
to  this  rule,  namely,  Ni,  Pb,  Hg,  and  Ag,  are  due  to  the 
capacity  possessed  by  these  elements  of  foiming  complex 
cathions. 

The  author  has  devised  a  special  apparatus  in  which  he 
lias  determined  the  relative  velocities  of  migration  of  the 
ions  of  the  double  salts  AgjCrCCoOj);,  +  -iU-.O,  KjFeCCN)^ 
+  3H2O  and  KjCoCCX),;,  the  results  showing  that  Kohl- 
rausch's  law  holds  also  for  such  complex  salts. — T.  H.  P. 

Carbon  Anodes;  Electrolysis  of  Alkali  Chloride  Solutions 

with  .     L.  Sprosser.     Zeits.  fur  Elekfrochem.  1901, 

7,  [71],  971— 976;  [72],  987— 994  ;  [73],  1012  — 101  7  ; 
[74],  1027— 1035;  [76],  1071  — 1076  ;  and  [77],  1083 
—1093. 

Full  details  are  given  of  all  the  experiments,  the  results 
of  which  have  already  been  communicated  by  the  author 
in  conjunction  with  F.  Foerster  (this  Journal,  1901,  999 — 
1000).— J.  S. 

Chlorates  ;   Process  used  at  yiayara  Falls  fir  the  Pro- 
duction of  Electrolytic  .     .1.  B.  C.  Kershaw. 

See  under  "N'lL,  p<iye  I  15. 

English  Patents. 

Accumulators  or  Secondary  Batteries.  {^Cerium  Electro- 
lyte.} C.  Auer  von  Welsbach,  Vienna.  Eng.  Pat. 
21,566,  Nov.  28,  1900. 

The  electrolyte  consists  of  a  solution  of  at  least  one  metallic 
salt,  such  as  one  of  zinc,  and  of  cerium  suits,  preferably 
sulphate.  The  carbon  anode  is  formed  of  graphitiseil 
carbon  filaments,  and  the  cathode  is  a  plalc  of  zinc  or  zinc 
amalgam  coated  with  mercury.  Two  forms  of  cell  arc 
described,  the  one  for  transport,  and  the  other  for  stationary 
purposes.— G.  H.  R. 

Khctrieal  Storage  CPIantC)  Batteries  and  Accumulators. 
[Electrodes.'}  L.  F.  Lacroix,  Marseilles.  Eng.  Pat. 
21,SS6,  Dec.  3,  1900. 

Thi;  bimetallic  wire  of  which  the  electrodes  are  formed  is 
made  by  drawing  out  "  uon-formable  "  cores  from  an  ingot 
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of  antimoniated  lead,  and  soldering  or  welding  them  with  a 
fusible  alloy  to  a  tubular  casing.  Itibbons  can  be  produced 
by  passing  the  wire  through  a  rolling  mill.  Each  electrode 
is  composed  of  numerous  pieces  of  the  wire  soldered  at  one 
end  to  a  supporting  plate  or  equivalent,  and  suspended  from 
it.  The  containing  vessel  has  two  grooved  shoulders  in  its 
upper  part,  the  notches  of  which  are  alternately  deep  and 
shallow,  according  to  whether  they  receive  the  bent  or  the 
straight  part  of  the  supports.  The  supports  of  the 
negatives  have  their  bent  ends  in  the  right-hand  shoulder, 
and  those  of  the  positives  in  the  left  shoulder,  so  that  the 
ends  of  the  supports  are  alternately  in  two  different  planes, 
aud  their  upper  part  i*  provided  at  the  end  with  a  cylindrical 
projection  which  fits  into  corresponding  holes  in  a  collecting 
bar  or  strip  resting  on,  and  connecting  together,  plates  of 
like  polarity.  The  containing  vessel  is  closed  with  a  plate 
provided  with  an  upper  reservoir,  in  which  is  a  hole  for  the 
escape  of  gas.  The  separators  are  of  perforated  ebonite 
or  other  suitable  material,  corrugated  only  at  certain  dis- 
tances, the  undulations  being  in  pairs,  one  to  the  right  aud 
the  other  to  the  left,  the  total  width  being  equal  to  the 
distance  normally  separating  two  electrodes. — G.  H.  It. 

Klcvlric  Stonifje  BalUrics  or  Accumulators.     J.  '1 .  Niblett, 
W'estcombe  Park.     Kng.  I'at.  1H90,  Jan.  28,  1901. 

The  electrode  or  element  comprises  a  metallic  conducting 
support  coated  on  one  side  with  active  material,  and  on  the 
other  with  insulating  or  inferiorly-conductive  material,  which 
closely  surrounds  it  aud  the  edges  of  the  support  hke  a 
frame,  and  encases  all  the  parts  of  the  metallic  supports 
which  would  be  otherwise  exposed  to  the  electrolyte.  When 
the  conducting  support  for  the  active  material  is  of  sheet 
lead  or  other  soft  melal,  a  sheathing  or  reinforcement  is 
formed  of  rigid  or  semi-rigid  insulating  or  inferiorly-conduc- 
tive material  surrounding  the  terminal  or  lug  which  may  be 
coated  with  a  not  readdy  oxidisable  metal,  such  as  gold, 
platinum  or  antimony.  A  separator  for  use  between  the 
elements  consists  of  a  plate  of  earthenware  or  similar 
material,  porous  at  the  parts  to  be  located  between  the 
partitions  of  the  element  coated  with  active  material,  and 
non-porous  or  impervious  at  the  parts  placed  between  the 
uncoatcd  portions  of  the  element. — G.  H.  K. 

Electric     Batteries.       [Self-  regenerating     Depolariser.'] 
G.  liosset,  Paris.     ¥.ug.  Pat.  2.")87,  Feb.  6,  1901. 

The  depolarising  agent,  preferably  in  solution,  is  composed 
of  "  cupric  acid  "  combined  with  an  alkaline  base,  especially 
with  ammonia  [cuprammouium],  with  or  without  the  presence 
of  organic  substances  for  facilitating  solution.  The  depo- 
lariser is  capable  of  self-regeneration  by  contact  with  the 
atmosphere.  A  porous  battery  vessel  is  employed,  in  the 
wall  or  walls  of  which  an  insoluble,  or  only  slightly  soluhle, 
salt,  such  as  a  ferrocyanido  of  copper,  is  deposited  to 
prevent  the  diffusion  of  the  saline  solutions  through  the 
walls.— G.  H.  K. 

Electrolytic  Polarisation  Cells  having  on  Aluminium 
Electrode.  [Eleelruh/le.l  .Siemens  Bros.,  London. 
From  Siemens  and  Halske  Actiengesellschaft,  Berlin. 
Eng.  Pat.  17, -ISO,  Aug.  :il,  1001. 

A  SOLUTION"  havintr  no  chemical  action  on  the  aluminium  is 
proposed  as  the  electrolyte  for  alumioium  electrolytic  cells, 
such  as  an  acid  solution  of  an  organic  salt  of  ammonium,  or 
a  solution  of  the  mandelate  of  an  earth  or  an  alkaline  earth, 
or  of  the  bicarbonate  of  calcium  or  magnesium.—  G.  H.  R. 

Electrical  Accumulators.     [Metallic  Magnesium.]     T.  A.   ' 
Edison,  Orange.  Xew  Jersey,  U.S.A.      Eng.  Pat.  20,072, 
Oct.  8,  1901. 

In  an  electrical  accumulator  of  the  type  employing  an 
alkaline  zincate  or  other  metal  solution,  a  surface  or  plate 
of  metallic  magnesium  is  used,  upon. which  the  zinc  or  other 
metal  is  plated  in  charging.  The  depolariser  is  preferably 
an  electrolytically  active  nickel-oxygen  or  cobalt-oxygen 
compound  as  described  in  Eng.  Pat.  2490,  1901  (this 
Journal,  1901,  .^89).— G.  H.  R. 


Alkali   Chloride  ;    Method  and  Apparatus   for  Electro- 
lysing    u-ith  Mercurii  Cathodes.    P.  La  Cour,  Vejen, 

Denmark.     Eng.  Pat.  17S3,  Jau.  2.5,  1901. 

A  DEVICE  for  leaching  alkaline  amalgams  obtained  by 
electrolysis  is  characterised  by  stretching  wire  gauze  in  the 
leaching  cells  immediately  above  the  amalgam,  and  over 
horizontal  strips  at  the  lower  parts  of  the  parlitions  between 
the  ilecomposition  and  the  leaching  cells.  The  gauze 
retains  the  lye  above  it  so  that  it  can  only  sink  regularly 
and  quietly  on  to  the  amalgam  when  ihe  lye  beneath  the 
gauze  is  withdrawn.  A  container,  adjustable  in  height,  is 
arranged  in  conjunction  with  the  leaching  cells,  and  is 
partially  filled  with  mercury.  It  is  provided  at  its  upper 
part  with  an  overflow  pipe,  and  is  connected  by  a  pipe  with 
the  underside  of  the  wire  gauze,  so  that  the  lye  can  be 
withdrawn  under  the  pressure  due  to  a  given  column  of 
mercury. — G.  H.  R. 

Electrolytic  Methods  and  Apparatus.  [Alkali  Sails.] 
E.  Edser,  Putney,  and  M.  M'ilderman,  Ealing.  Ewr.  Vat 
22,902,  Dec.  14,  1901. 

Ix  electrolytic  cells,  such  as  described  in  Eiig.  Pat.  18  9.i8, 
1S9S  (ibis  Journal,  1899,  923),  where  the  combining' and 
decomposing  compartments  are  separated  from  each  other 
by  a  partition  of  superimposed  mercury  troughs,  the 
ditferciicc  between  the  surface  tensions  of  the  niereurv 
and  the  amalgam  is  utilised  to  effect  their  circulation 
between  the  compartments.  Local  variations  in  the  surface 
tension  of  the  amalgam  and  the  consequent  circulation  of 
it  and  the  mercury  are  produced  by  increasing  the  speed 
with  which  the  alkali  metal  existing  as  amalgam  combines 
with  w.ater,  which  is  effected  by  placing  on  the  amalgam  in  the 
combining  compartment  pieces  of  carbon,  partially  met.al- 
coatcd,  or  a  combination  of  carbon  and  metal  filings.  In 
the  cells  having  a  combining  compartment  and  no  elec- 
trical lombiniug  circuit  carbons  are  employed  in  contact 
with  both  the  mercury  aud  the  caustic  alkaline  solution, 
the  contact  between  the  former  and  the  carbons  being 
formed  by  wire.  Sudden  variations  in  the  surface  tension 
of  the  amalgam  are  produced  by  sending  momentary  elec- 
trical currents  through  it  to  an  electrode  suspended  in  the 
alkaline  hydrate  solution,  and  one  method  of  obtaining  this 
intermittent  current  is  by  employing  a  rotating  di<c  com- 
mutator with  revolving  arm.  adaptid  to  automatically  and 
momentarily  complete  a  current  circuit  any  desirable 
number  of  times  in  rapid  succession  at  suitable  intervals. 
Other  variations  as  to  method  of  obtaining  the  intermittent 
current  are  also  described. — G.  H.  R. 

Thcrmo-Electric  Couples  ;  Manufacture  of .      [Copper 

Sulphide.]     E.  Hermite  and  C.  F.  Cooper,  Paris.     Eng 
Pat.  2836,  Feb.  9,  1901. 

This  method  of  making  thermo-slectric  couples  is  an 
improvement  on  that  described  in  Eng.  Pat.  2835,  1901 
(this  Journal,  1901 ,  4S2),  and  consists  in  first  submitting 
bars  of  copper  to  Ihe  action  of  sulphur  vapour  and  then 
heating  them  in  absence  of  air  and  presence  of  copper, 
so  that  the  latter  may  absorb  the  sulphur  vapour  evolved 
from  the  bars.  A  compound  wire  of  brass  and  eoi>per  is 
wound  round  a  bar  of  copper  sulphide,  and  the  compound 
bar  is  then  exposed  to  the  action  of  sulphur  vapour,  and 
is  finally  heated  in  absence  of  air  and  presence  of  copper. 
By  adding  about  .3  per  cent,  of  iron  sulphide  to  the  copper 
sidpbidc  at  the  time  of  fusion,  the  bars  subsequently  cast 
offer  greater  resistance  to  the  deterioration  caused  by  heat. 
The  couple  is  protected  by  coating  it  with  iron  or  copper 
sulphide,  or  with  a  mixture  of  both,  either  by  dipping  the 
couple  in  the  molten  sulphide,  or  by  casting  the  latter 
around  it.  Protection  may  also  be  effected  by  casting 
brass,  bronze,  German  silver,  or  similar  metal  or  alloy 
around  the  couple. — G.  H.  R. 

(B.)— ELECTRO-ilETALLURGY. 

Metals;    Solution   of  .      T.   Ericson-Auren    and   W. 

Palmaer.      Zeits.    physik.    Chem.    39     1  —  13.      Chem. 
Cenlr.  1901,  2,  [25],  1293. 

It  is  found  that  in  studying  the  velocity  of  solution  of  a 
metal  in  an  acid,  results  cannot  be  obtained   corrcspondinf 
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with  the  law  o£  mass  action.  From  the  results  of  further 
experimeuts,  however,  the  authors  deduce  a  general  formula 
for  the  velocity  of  solution  of  metals,  hased  upon  the  view- 
that  solution  is  always  caused  by  a  local  current,  set  up  in 
the  short  circuit  formed  by  metal,  acid,  and  impurity  of 
meUil.  The  temperature  has  a  much  smaller  influence  on 
the  Telocity  of  solution  of  metals  than  on  other  reactions, 
and  this  small  temperature  coetRcient  is  in  agreement  with 
the  relatively  small  temperature  coefficients  of  electro-motive 
forces  and  electrical  resistances. — A.  S. 

XIL-FATS.  OILS.  AND  SOAP. 

Fatly  Acids ;  Action  of  the  Hii/Tier ,  on  Normal  Alkali 

Carbonates.  J.  Klimont.  j.  praltt.  Chem.,  1901,  64, 
[21,22],  493—495. 
It  is  known  that,  under  certain  conditions,  the  strong 
mineral  acids  convert  normal  carbonates  into  bicarbonates, 
whilst  the  dilute  acids  give  neutral  salts  and  carbon  dioxide 
'fhe  lower  fatty  acids  behave  similarly  to  dilute  mineral 
acids.  If  stearic  acid,  dissolved  in  a  suitable  solvent,  be 
allowed  to  act  in  the  cold  upon  a  strong  solution  of  a 
normal  carbonate,  the  alkali  salt  of  the  acid  is  obtained,  but 
no  carbon  dioxide  is  evolved.  On  heating,  carbon  dioxide 
is  evolved,  but  apparently  not  in  molecular  proportion. 
The  author  has  titrated  fatty  acids  with  a  semi-normal 
solution  of  sodium  carbonate  ;  1  niol.  of  c:irbonate  was 
found  to  correspond  to  1  mol.  of  acid,  except  in  the  case  of 
acids  somewhat  soluble  in  water  (capric  acid),  which  required 
rather  less  of  the  carbouate  solution.  Excess  of  oleic  acid 
dissolved  in  benzene  was  well  mixed  with  a  strong  solution  of 
soda ;  after  treating  with  benzene  and  acetone,  and  boilnig 
with  alcohol  until  the  latter  gave  no  residue  on  evaporation, 
the  residual  substance  was  found  to  be  sodium  bicarbonate. 

—  A.  C.  W. 

Glycerides  of  Fallt/ Acids ;  Action  of  Superheated  Steam 

on .     J.   Klimont.     Zeits.   angew.   Chem,    1901,  14, 

[51],  1269—1270. 
The  author's  investigations  have  been  made  with  the  object 
of  determining  to  what  degree  of  temperature  and  pressure  it 
is  possible  to  subject  certain  fats  without  fear  of  their  being 
hydrolysed;  and  he  points  out  that  such  information  is 
of  importance  for  many  technical  purposes,  such  as  the 
lubricating  of  steam  cylinders,  &c. 

Action  of  Superheated  Steam  on  J'ats  in  an  Autoclave. — 
In  each  case  the  fats  were  freed  from  free  fatty  acids  by 
treatment  with  sodium  hydroxide  solution,  after  which  they 
were  tillered  hot,  and  dried.  30  grms.  were  then  heated 
with  500  c.c.  of  water  in  an  autoclave  for  the  period  men- 
tioned, and  the  acid  values  subsequently  determined.  In 
this  way  the  results  showa  in  Tables  I.  and  II.  were 
obtained. 

Table  I. 
Presitue  Maintained  at  7  Atmospheres. 


Fat. 

Acid  Values,  after 

2  Hours. 

4  Houis. 

6  Hours. 

8  Hours. 

(.'ocosnut  oil .... 

0-1 

0-3 

0-0 

0-9 

.lapan  wax 

Tallow 

4-8 

5-3 

9-4 

13-1 

17-3 

.37-2 

C7-3 

84-S 

Cacao  butter 

12-3 

24-5 

46-1 

(!2-li 

Olive  oil 

15-1 

32-1 

53-0 

71-4 

.Sesamfj  oil 

14-3 

1        31-1 

S6-2 

76-0 

Cottonseed  oil  . . 

10-0 

23-2 

3G-3 

61-7 

Linseed  oil 

11-4 

21-1 

43-3 

66-1 

Thus  the  difference  in  the  degree  of  decomposition  of 
cocoanut  oil  and  Japan  wax,  as  compared  with  the  other 
fats,  at  a  pressure  of  7  atmospheres,  disappears  «hen  the 
pressure  is  increased  to  15  atmospheres. 

Action  of  a  Current  of  Superheated  Steam  on  Fals. — In 
these  experiments  the  neutral  fats  were  heated  in  a  flask 
immersed  in  an  oil-bath  ;   whilst  steam  was  inirodnced  from 


Table  II. 
F?-essure  Maintained  at  15  Atmospheres. 

Acid  Value.?,  after 


I 


Fat. 

I   li  Hours. 

2  Hours. 

4  Hours. 

6  Hours. 

( 'ocoanut  oil ... . 
Japaii  wax 

78-f. 

90-2 
12-3 
62-3 
34-5 
«6-6 
61-7 
42-2 
88-1 

123-9 
32-5 

ioe-3 

70-1 
114-3 
108-4 

80-2 

78-3 

183-5 

4G-1 

155-8 

ii;o-5 

159-3 
1.53-7 
128-0 
130-5 

Cacao  butter.... 

Olive  oil 

Sesam^  oil 

Cottonseed  oil  . . 
I.iuseed  oil 

a  boiler  kept  at  about  a  pressure  of  3  atmospheres.  Before 
entering  the  flask,  the  steam  was  passed  through  a  copper 
spiral  heated  by  means  of  a  Buusen  burner,  and  its  tem- 
perature taken,  whilst  the  oil  in  the  bath  was  brought  to 
the  same  temperature.  As  it  was  found  dithcult  to  keep 
the  pressure  quite  constant,  the  following  results  can  only 
be  regaided  as  approximately  correct. 

T.UiLE    III. 

Action  of  Steam  at  a  Pressure  of  3  Atmospheres  for 
30  Minutes. 


Fat. 

Acid  Values,  at  about 

170°  0.          180°  C. 

1 

190°  C.          2ou^  C. 

Cocoanut  oil ... . 

Olive  oil 

Sesame  oil 

! 

(V-6      i       i-'o 

0-6        1         0-9 

0-2                0-4 
S-I                  s-9 
2-5                   7-4 

3 


Action  of  Steam  at  Different  Pressures  in  an  Autoclave, 

— The  following  results  were  obtained  by  heating  olive  oil 
for  six  hours  in  an  autoclave  with  steam  at  the  pressures 
named : — 


Pressure  in 
Atmospheres. 


Acid  Values. 


Pressure  in 
Atmospheres. 


Acid  Values. 


3 

6-4 

10 

02-3 

5 

85-3 

13 

ins-.-i 

0 

1           41-7 

15 

159-5 

7 

530 

1 

— C.  A.  .AI. 
Olive  Oil;  Solid  Fatty  Acids  of D.  Holde.    Mitth.  a. 

d.  kiiuigl.  tech.  Versuchsanst.  1901, 19,  [3],  115 — 117. 
l.N  a  former  communication  (this  Journal,  1901,  1003)  the 
author  and  Stange  stated   that  they  had  isolated  from  pure 
olive   oils  a   mixed   glyceride,  oleo-dimargarin.      He   now 
describes  his  further  experiments  on  the  fractional  crystal- 
lisation  of  the  fatty   acids  of  this  glyceride   by  means  of 
magnesium   acetate,  in   comparison    with    results    obtained 
with  a  mixture  of  stearic  acid   (2-84   grms.)  and  palmitic 
acid  (2- 5G  grms.)  melting  at   55-:>" — 56-5°  0.     The  fatty  1 
acids  of  the  first  fraction  from  the  artificial  mixture  melted 
at  66-.> — 67-5  and  on  further  crystal  lisati(m  readily  yielded 
stearic  acid  melting  at  68" — G9    C.     On  the  other  hand,  the 
solid  fatty  acids  from  the  glyceride  gave  four  fractious  with 
fatty  acids   melting  at   S.'i-o' — 57^  C,  whilst  by   repeated 
recrystallisation,    melting  points   of   57-5 — 59-5    C.   were 
obtained.     The  fatty  acids  in  the  mother  liquid  also  showed  | 
a  similar  melting  point.     Moreover,  the  molecular  equiva- 
lent of  the  fatty  acids  in  the  first  fraction  was  280-4  in  the  ' 
case  of  the  mixed  stearic  and  palmitic  acids,  as  against  273 
for  the  solid  fatty  acids  of  the  mixed  glyceride. 

Hence,  the  author  considers  it  proved  that  the  substance 
which  he  has  isolated  from  olive  oil  is  not  oleo-palmito- 
stcarin  like  that  isolated  by  Klimont  from  cacao  butter  (this 
Journal,  1901,  1121),  but  a  glyceride  of  the  formula — 

(C,8H330,).C3H,  :  (C„H,,A),. 

~C.  A.  M. 
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Sesavie  Oil ;  Defection  of .     F.  Ranwez. 

See  under  'X^\\\.,  pmje  141. 

English  Patent. 

Soap ;  Meaus  or  Apparatus  to  be  employed  in  the  Manu- 
facture of .     Johnsons  and  Willcox,  Lontlou.     From 

W.  F.  Haywood,  Los  Angeles,  California,   U.S.A.     Kng. 
Pat.  7.)9,  Jan.  II,  1901. 

Tub  saponification  of  the  materials  is  effected  in  a  vacuum 
chamber,  jacketed  with  a  steam-space,  inlet,  and  condensed 
water  outlet.  A  rotating  longitudinal  frame  carries  agitators, 
formed  to  act  also  as  scoops  to  carry  vapour  from  the  upper 
part  of  the  chamber  into  the  mass  below.  A  central  axle, 
rotated  independently  of  the  frame,  and  in  reverse  direction, 
carries  paddles,  stirrers,  or  beaters.  The  frame  has  four 
longitudinal  members,  and  the  ends  of  alternate  agitators 
are  connected  to  two  of  these  diametrically  opposite  to  each 
other,  and  the  euds  of  the  other  :igitators  to  the  other  pair 
of  opposite  members,  so  that  the  agitators  are  alternately  at 
right  angles  to  each  olher,  with  the  reversely  rotating 
paddles  between.  Means  are  provided  for  introducing 
ingredients  to  the  chamber  without  destroying  the  vacuum. 

— E.  S. 


XIII.-PIGMENTS,  PAINTS;  RESINS. 
VARNISHES;  INDIA-RUBBER,  Etc. 

(B.)— RESINS,  VARNISHES. 

Colophony ;    Contributions    to    the    Knowledge    of  . 

W.  Fahrion.     Zeits.  angew.   Chem.   1901,  14,  [48],  1197 
—  1208;  and  [49],  1221—1233. 

After  giving  a  historical  survey  of  the  whole  subject,  the 
author  describes  in  detail  his  experiments  with  one  variety 
of  colophony,  from  which  he  has  arrived  at  the  foUowiog 
conclusions  : — 

1.  American  colophony  consists  in  the  main  of  sylvie 
acid,  C-dHjuO^,,  and  the  formula  assigned  by  Mach  to  the 
acid,  C,9H.;sO._,  (abietic  acid)  is  incorrect. 

2.  The  sylvie  acid  is  present  in  the  colophony  in  the 
form  of  an  amorphous  modification,  which,  on  treatment 
with  dilute  alcohol,  or  when  subjected,  in  alcoholic  solution, 
to  the  action  of  a  current  of  hydrochloric  acid  gas,  is 
transformed  into  the  crystalline  modification  which  melts 
at  a  considerably  higher  temperature,  ard  when  heated  for 
some  time  at  higher  temperatures  is  reconverted  into  the 
amorphous  fo;-m. 

3.  Owing  to  its  structural  composition,  which  the  author's 
(  xperiments  showed  to  agree  with  the  formula  of  Bischoff 
and  Nastvogel,  viz. — 

C.COf)H  C.CHs 

HC  /\  CH-HC  /\  CH 


H.,C 


I        I 


CH— HC 


CH„ 


CH.CjH^ 


sylvie  acid,  and  especially  its  salts,  undergo  spontaneous 
oxidation  with  great  readiness,  a  molecule  of  oxygen  takin"' 
the  place  of  each  of  the  double  linkings,  with  the  forma- 
tion of  compounds,  the  probable  constitution  of  which  is 

o  o 

^/\C.COOH    CH^C/X^ 
\  CH HC  ,/  ^/CH 


iic>-/\ 


aid 


H,C 


CH — HC 


I  CH., 


CH.C3H-  CH.C3H- 

Sytvic  acid  peroxide. 

O— C.COOH  CH3.C— 0 

Hc/^C-OH 


HO-c/^CH 


-HCi      ,CH„ 


H.,C.      ,CH 

CH.CaHj  CH.CjH; 

Tetroxysylvic  acid. 


The  superoxides,  CjoH^uOc.  which  are  insoluble  in  petroleum 
spirit,  readily  change  into  the  soluble  hydroxysylvic  acids. 
Co„H,,cOH  )03  and  V.^\..^(  (JH).A-  Both  kinds  of  oxidation 
products  occur  naturally  in  colophony  in  varjing  amounts, 
and  account  for  the  different  composition  of  different  kinds 
of  colophony. 

4.  The  hydroxysylvic  acids  which  are  soluble  in  petroleum 
spirit,  are  not  the  final  products  of  spontaneous  oxidation. 
For  the  dibydroxysjlvic  acid  has  a  great  tendency  to  absorb 
a  further  molecule  of  oxygen,  yielding  a  derivative  insoluble 
in  petroleum  spirit ;  and  the  tetroxysylvic  acid  also,  on 
further  spontaneous  oxidation  yields  insoluble  derivatives  of 
unknown  nature. 

5.  .Secondary  oxidation  processes  also  occur  with  the 
formation  of  decomposition  products,  which  are  neutral, 
unsapouifiable,  sohible  in  petroleum  spirit,  and  partially 
volatile  on  heating.  These  substances  are  also  met  with  in 
colophony. 

fi.  Colophony  also  contains  a  small  proportion  of  a 
neutral,  sa|iouifiable  substance,  which  is  soluble  in  petroleum 
spirit,  and,  in  the  author's  opinion,  is  probably  an  acid 
anhydride. 

7.  (Jn  oxidation  with  alkaline  potassium  permanganate, 
sylvie  acid  yields  considerable  quantities  of  the  produces 
formed  on  spontaneous  oxidation,  probably  tetrahydroxy- 
sylvic  acid,  C._,,H3o(OH)^().. 

As  regards  the  bearing  of  these  results  on  the  analysis  of 
commercial  samples  of  colophony,  the  author  points  out 
that  in  most  eases,  especially  in  the  varnish  industry,  great 
oxidisability  is  a  desideratum.  lu  his  opinion  a  good 
colophony  should  have  au  acid  value  as  high  as  possible, 
the  nearer  to  that  of  pure  sylvie  acid  (185-4)  the  better. 
On  the  other  hand  its  ester  value,  and  its  percentage  of 
unsaponifiable  matter  and  substances  insoluble  in  petroleum 
spirit  should  be  as  small  as  possible.  All  these  conditions 
appear  to  stand  iu  a  certain  relation,  and  the  lighter  the 
colour  of  a  colophony,  the  better  are  they  fulfilled.  The 
author  considers  that  his  results  may  help  to  explain  the 
changes  which  take  place  in  the  spontaneous  oxidation  of 
unsaturated  fatty  acids. — C.  A.  M. 

Colophony.     \V.  Fahrion.     Zeits.  angew.  Chem.  14,  [50], 
1252—1253. 

TscHiucH  and  W'eigel  having  given  to  the  crystallised  acid 
CijH.jdOo,  which  they  isolated  from  Strasburg  turpentine, 
the  name  abienic,  not  abietic,  acid,  the  author  proposes  to 
use  the  latter  name  for  the  acid  from  colophony.  Mach's 
abietic  acid,  Cigllo^Oo,  seems  to  be  identical  with  sylvie 
acid,  to  which  the  formula  Cn,|Hj„0,,  has  been  ascribed  (see 
preceding  abstract). 

After  driving  off  the  turpentine  from  the  resin,  the  latter 
is  heated  for  a  long  while,  till  the  whole  has  become  quite 
amorphous.  The  more  completely  the  crystallised  substance 
is  destroyed,  the  more  transparent  and  the  more  highly  valued 
is  the  rosin,  the  best  sorts  of  which  are  quite  free  from 
crystals,  while  in  the  poorer  kinds  small  bow-shaped  crystals 
can  be  detected  under  the  microscope. — J.  T.  I). 


(C.)— INDIA-RUBBER,  &c. 

English  Patent. 

liabbtr    Sponge ;    Manufacture    of  .     H.    H.    Lake, 

London.  From  Vereinigte  Gummiwaaren  -  Fabrike 
Harburg-Wein,  vormals  Menier.  J.  W.  Reithoffer, 
Harburg-ou-lhe-Elbe,  Germany.  Eng.  Pat.  22,201, 
Nov.  4,  1901. 

The  unvulcanised  rubber,  either  in  its  solid  or  dissolved 
condition,  is  incorporated  with  metallic  salts,  seeds,  moulded 
bodies  composed  of  sugar,  dextrin,  gelatin,  or  the  like, 
which  are  not  gasified  bf  heat,  and  which,  after  vulcanisa- 
tion is  eoioplettd,  can  be  removed  from  the  rubber  by 
solution  or  washing,  leaving  the  mass  porous  and  spongy. 

— L.  A. 
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XIV.— TANNING ;  LEATHER.  GLUE,  SIZE. 

Tannin   a7id    Tartar  Emetic ;   Interaction    between   . 

N.  N.  Ljubavin.      ,).  Kuss.  rhys.   Chem.  Soc.  1901,  33, 
[8],  €80— 684. 

The  author  has  studied  the  action  taking  place  when 
solutions  of  tannin  and  tartar  emetic  arc  mixed  under 
different  conditions  of  concentration  and  in  presence  of 
sodium  acetate  and  of  ammonia.  The  action  depends  on 
the  order  in  which  the  two  solutions  are  mixed  ;  thus  when 
a  1  percent,  solution  of  tannin  (2  —  3  molecular  propor- 
tions), is  added  to  a  1  per  cent,  solution  of  tartar  emetic 
(1  molecular  proportion'),  a  precipitate  is  obtiiined,  whilst  if 
ihe  solutions  are  mixed  in  the  inverse  order,  no  prei.-ipitate 
is  formed. 

The  precipitate  is  in  every  case  white  and  gelatinous, 
giving  greyish  lumps  when  dried  in  a  desiccator.  When 
dried  at  100°  C.  its  composition  is  represented  hy  the 
formula  Ci4HjSbOg.  The  filtrate  from  the  precipitate 
always  gives  reactions  for  tannin  and  for  antimony. 

— T.  H.  P. 

Leather  fur  Bo(MiiiJiii</.     .T.  Gordon  I'arker.     ,1.  Soc. 
of  Arts,  50,  [2558],  2.5-32. 

The    author    describes    in     detail    the    experiments    and 

investigations  which  were  carried  out  by  the  secoud  sub- 
committee, and  on  which  this  committee  based  its  recom- 
mendations, which  were  published  in  the  Society  of  Arts' 
Report  on  Leather  for  Bookbinding.  (This  Journal,  11)01, 
819.) 

To  find  out  whether  any  special  tanning  material  had  aiij 
advantage  or  disadvantage  in  the  production  of  leather, 
calf,  goat,  and  sheep  skin  were  tanned,  one  of  each  skin, 
in  each  of  the  following  tanning  materials  :  Pure  sumach, 
pistacia  lentixcns,  tamarisk,  oak  bark,  myrobalans, 
quebracho,  mimosa  bark,  gambier,  larch  bark,  chestnut 
extract,  oakwood  extract,  turwar  bark,  and  hemlock  extract. 
One-half  of  each  skin  was  removed  from  the  tanning  liquor 
as  soon  as  it  was  lightly  tanned,  the  other  half  being  left  in 
the  liquor  for  a  longer  period,  the  liquors  being  also  made 
stronger.  The  leather?  so  jiroduced,  were  rinsed  through 
water  to  remove  superfluous  tan,  .nllowed  to  drip,  lightly 
oiled  on  the  grain  surface,  and  dried  in  the  usual  manner. 
One  piece  of  each  was  subjected  to  the  following  tests  for 
30  days  :  — 

(1)  Direct  sunlight ;  (2)  Gas  light;  (3)  The  light  of  an 
incandescent  gas  burner;  (4)  A  16  candle-power  incan- 
descent electric  lamp;  (5)  Fumes  of  burnt  gas ;  (G)  Action 
of  moist  and  dry  air  alternately;  (7)  An  atmosphere  of 
carbon  dioxide ;  (8)  Action  of  direct  sunlight,  the  leather 
being  protected  from  the  air  by  a  sheet  of  glass. 

The  experiments  w  ith  the  fifth  set  of  leathers,  which  were 
subjected  to  the  fumes  of  burnt  gas,  were  carried  out  in  a 
chamber  8  ft.  high  and  6  ft.  square,  the  temperature  of 
which  was  not  allowed  to  exceed  110  F.,  a  temperature  usual 
at  the  U]iper  shelves  of  several  libraries.  The  leathers  aftiT 
this  treatment  were  compared,  and  it  was  found  that  those 
tanned  with  certain  tanning  materials  were  less  affected 
than  those  tanned  with  others  ;  that  the  fumes  of  burnt 
gas  appeared  to  act  on  all  leathers  more  than  any  other 
agent.  It  was  found  that  artificial  light  had  only  a  slight 
effect  upon  the  leather,  providing  the  latter  was  protecteil 
from  the  products  of  combustion,  also  that  direct  sunb'ght 
and  air  appeared  to  have  a  very  strong  disintegrating 
action  upon  most  of  the  samples,  but  when  the  leather 
was  protected  by  a  covering  of  glass,  the  action  was  less 
intense.  Moist  and  dry  air  appeared  to  have  no  special 
deteriorating  action.  The  same  thing  was  noticed  with 
regard  to  the  set  exposed  to  carbon  dioxide.  The  electric 
incandescent  light  appeared  to  have  less  effect  than  ordinary 
gaslight  or  the  incandescent  gas  burner.  In  each  ease  the 
leathers  tanned  with  sum.ach,  were  the  least  affected, 
followed  in  regular  rotation  by  myrobalans,  chestnut 
extract,  oakwood  extract,  oak  baru,  gambier,  larch  bark, 
hemlock,  quebracho,  pistacia,  and  tamarisk.  The  worst  was 
the  leather  tanned  with  turwar  hark,  'J  he  portions  of  the 
leather  which  had  been  more  heavily  tanned  were  more 
affected  than  those  which  had  been  lightly  tanned. 


These  results  showed  that  the  tannins  which  belong  to 
the  pyrogallol  class  of  tanning  materials  were  Ihe  least 
affected,  while  those  of  the  catechol  series  became  very  red 
iu  colour  and  hard  in  texture,  the  fibres  ajjpeared  to  be 
disintegrated,  and  in  the  worst  cases  the  fibres  of  the 
leather  appeared  to  come  off  in  the  form  of  powder  when 
rubbed.  The  tannins  of  the  catechol  series  appear  to  part 
readily  with  water  wjien  exposed  to  the  action  of  li^ht,  heat, 
or  acids,  and  are  converted  into  red,  resinoid  substances 
which  appear  to  thoroughly  disintegrate  the  fibres  of  the 
leather,  causing  it  to  become  hard  and  lose  all  strength. 

It  was  found  that  East  India  tanned  goods  tanned  with 
turwar  bark  were  most  sensitive  to  either  gas  fumes,  light, 
or  heat.  These  goods  are  usually  re-dressed  in  this 
country,  they  are  stripped  by  washing  in  weak  alkalis, 
brightened  in  colour  by  washing  in  water  contaiuing 
sulphuric  acid,  and  afterwards  re-tanned  in  sumach.  This 
treatment  makes  the  leathtr  even  more  sensitive,  and 
samples  of  such  leather  exposed  to  gas  fumes  and  direct 
sunlight  for  60  days  were  quite  rotten  at  the  end  of  the 
period. 

It  was  found  that  the  oak-bark  tanned  calf  leather  stood 
the  tests  described  above  very  well,  provided  the  fibres  were 
not  overloaded  with  tannin.  The  decay  of  modern  oak 
bark  tanned  calf  was  found  to  be  due  partly  to  the  leather 
being  too  heavily  tanned,  aud,  secoiully,"  to  the  trade 
custom  of  brightening  the  colour  and  removing  the  stains 
by  washing  in  sulphuric  acid. 

Tlie  dyeing,  seaso;iing,  and  glaziug  of  the  leather, 
))rovided  no  sulphuric  acid  was  used  in  the  dye  bath  to 
develop  the  colour,  did  not  imp.iir  the  life  of  the  leather. 

Further  experiments  showed  that  calf  and  sheep  skins 
appeared  to  be  the  weakest,  while  goat,  seal,  aud  pig  skins 
produced  the  strongest  leathers.  j 

The  use  of  sulphuric  acid,  either  as  a  brightening  agentl 
or  in  the   dye-bath,  was  shown  to  be   universal,  as  out  o£| 
38  samples   of    commercial   moroccos,   36    were   found   to  I 
contain  free   sulphuric  acid;   12   samples  of  skivers  out  of  J 
18  examined,  contained   sulphuric  acid  ;  32  sami)les  of  calfl 
leathers   were    tested,   27   of    which    contained   free   acid; J 
IK  Peisian  goat  and  23  Persian  sheep  were  also  tested,  and! 
in  each  case  free  sulphuric  acid  was  found.     This  was  alsoj 
the   case  with   six  samples  of  pig   skin.     These   were   ;vUl 
cif  English   m.anufacture,   some  obtained  direct   from    the] 
inanufactuiers,   others  from   leather  merchants   and  book- 
binders.    French  and  German  leathers   were   also  tested, 
aud  were  found  to  contain  even  a  higher  proportion  of  acid, 
one  sample  containing  as  much  as  1  -3  per  cent. 

As  it  is  alwiiys  the  custom  in  tanyards  to  wash  the  skin 
well  in  water  after  the  treatment  with  acid,  the  followin" 
test  was  undertaken  to  ascertain  the  amount  of  washing 
necessary  to  remove  the  acid.  Several  skins  were  treated 
with  known  quantities  of  sulphuric  acid,  and  washed  at 
varying  periods  with  running  water,  and  it  was  found 
practically  impossible  to  remove  the  whole  of  the  acid  by 
rinsing  or  washing  in  the  ordinary  manner.  The  acid, 
however,  was  found  to  be  easily  neutralised  b;,  washing 
the  skin  in  water  contaitiing  either  potassium  or  sod'Um 
lactate  or  acetate. 

It  was  found  that  skins  whieh  came  from  iibroad, 
preserved  in  salt,  were,  when  tanned,  weaker  iu  texture 
tli.in  either  dried  or  fresh  skins.  Sheep  skuis  wliicii  come 
from  New  Zealand  and  Australia  in  wduit  is  kninvn  as  a 
"  pickled  "  condition  were  found  to  be  weak  ;iiid  iinsuited 
for  book-binding  work.  A  lot  of  leather  examined  micro- 
scopically was  found  to  be  damaged  by  over-jpuering.  This 
was  especially  marked  in  many  samples  of  pig  skin'^  Most 
ec'iumercial  leather  was  found  to  be  too  heavily  tanned  ; 
that  is  to  say,  besides  the  tannin  which  was  comliiiied  with 
the  fibres,  a  large  amount  of  uncombined  tannin  was 
ailhering  to  and  contained  in  the  fibres.  This  uncombined 
tannin  appeared  to  oxidise,  and  to  cause  the  disintegration 
and  rotting  of  the  fibres. 

Several  substitutes  for  leather,  consisting  raostiv  of  cloth 
or  cotton  foundations  covered  over  with  some  material  of  a 
waterproof  nature,  were  also  subjected  to  a  similar  series 
of  tests  to  those  described  for  the  leather,  and  although  th<'V 
withstood  the  action  of  light  and  heat,  they  were  more  easily 
affected  by  the  fumes  of  burnt  gas  than  the  poorest  qualities 
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of  leather,  and  in  drv  atmospheies  they  becamp  hard  and 
brittle. 

Oxalic  acid  used  for  I>iishtenin<;  leather  on  the  backs  of 
books  made  the  leather  hard  and  brittle,  and  caused  it  to 
decay. 

The  use  of  sulphuric  acid  to  plump  the  leather  in  tanning 
had  the  same  effect  as  when  used  as  a  brightening  agent. 

Cheap  brands  of  sumach  were  found  to  he  adulterated 
with  the  leaves  of  pistacia  lenfiscus  and  tamarix  a/ricana. 
Both  of  these  materials  belong  to  the  catechol  series,  and 
skins  tanned  with  sumach  containing  either  of  these 
adulterants  jiroduce  leather  which  is  unsuited  for  book- 
binding work. 

The"  author  was  struck  with  the  number  of  disguises 
under  which  the  ordinary  skin  masqueraded.  Sheep  skin 
lends  itself  to  being  worked  up  to  imitate  morocco, 
calf  skin,  crocodile,  and  alligator  leathers,  and  in  many 
cases  books  were  found  to  be  bound  with  these  imitations. 

The  author  advised  bookbinders  and  librarians  to  use 
leathers  which  had  been  taimed  with  pure  sumach,  and  to 
insist  that  in  the  maiiuficture  or  dyeing  of  these  leathers, 
no  sulphuric  aciil  should  be  used  at  any  stage.  He 
absolutely  condemned  the  use  of  Persian  moi-occo  or 
Persian  sheep  skin,  as  these  skins  begin  to  decay  in  less 
than  ten  years.  Buyers  of  leathers  should  not  demand  high 
finishes,  bold  grains,  and  other  characteristics  in  the  leather, 
such  as  could  only  be  obtained  at  the  expense  of  its  strength 
and  durability. — J.  G.  P. 

XV .-MANURES.  Etc. 

English  Patext. 

Saperphosphiile  for  Fertilising  Purposes  ;     Treatment  of 
.    J.  Hughes,  London.    Eng.  Pat.  3178,  Feb.  H,  1901. 

Slaked  lime  is  added  to  ordinary  superphosphate  in  such 
proportion  as  to  convert,  to  any  desired  extent,  the 
water-soluble  phosphate  into  phosphate  not  soluble  in  water, 
but  soluble  in  a  one-tenth  per  cent,  solution  of  citric  acid, 
the  proportion  of  lime  being  so  adjusted  as  not  to  render 
the  resultant  product  distinctly  alkaline.  The  "  converted 
superphosphate "  thus  obtained  is  claimed  for  use  as  a 
general  manure.  Reference  is  made  to  Eng.  Pat.  19,574, 
1900  (this  .Tournal,  1901,  267).— E.S. 

XVI.-SUaAR,  STARCH,  G[JM,  Etc. 

Cellobiose.    Z.  H.  Skraup  and  J.  Kiinig. 
See  under  XXIV.,  page  144. 

Acetijchloroglucose  and  Acelovldorogalaclose ;  Si/nlhe!ic 
Hcscarclus  with .     Z.  H.  Skraup  and  1{.  Kremauu. 

See  tinder  WIV., page  144. 

Gum  Arabic;  Increasing  the  Adhesive  Powtr  of 
Papicr-Zeit.,  1901,  26,  [100],  3712. 

The  adhesive  power  of  gum  arable  may  be  greatly  increased 
by  the  addition  of  a  little  sulphate  of  alumina,  according  to 
the  following  recipe: — To  250  grms.  of  concentrated  gum 
solution  (2  parts  of  gum  to  j  parts  of  water)  are  added 
2  grms.  of  crystallised  sulphate  of  alumina  dissolved  in 
20  grms.  of  water.  This  rai.xture  sticks  even  unsized  paper, 
millboard,  wood,  glass,  porcelain,  and  other  materials  to 
which  labels  ofteu  adhere  with  difficultv  and  casilv  come 
off.— J.  F.  B. 

Wheat  and  Maize  Starrlies  of  Commerce.  D.  Saare. 
Zeits.  Spiritusind.  1901,  24,  [49—50],  oP2  and  512 
—513. 

Wheat-  Starch.  —  The  moisture  ranged  from  99  to  15*3 
per  cent.,  mean  !3-2  per  cent.  The  other  constituents 
were  calculated  on  the  dry  substance.  The  ash  lav,  as  a 
rule,  between  O'lO  and  0'24,  mean  0-20,  although  in  one 
case  it  was  0'  44  per  cent.  The  albuminoids  (mainlv  residues 
of  gluten)  were  from  0-18  to  0-59  per  cent.,  mean  0-38 
per  cent.  The  fat  (ethereal  extract)  was  from  0-05  to 
0-13,  mean  0  09  per  cent.     The  reaction  was  either  neutral 


or  very  faintly  acid,  never  reaching  -■>  c.c.  of  decinormal 
soda  per  100  grms.,  iifhich  is  the  "  aoid-freo  "  limit  in  the 
potato-starch  trade. 

Mai:e  Starch  ocours  in  lumps  and  as  flcur,  the  former 
being  generally  used  for  industrial  purposes,  and  the  latter 
as  food.  The  moisture  fell  practically  within  the  same 
limits  as  with  wheat  starch  ;  1  5  per  cent,  may  be  regarded 
as  the  normal  maximum.  The  ash  averaged  0-16  percent., 
and  the  albuminoids  0-4S  per  cent,  in  the  case  of  the  white 
samples,  rising  to  1-88  per  cent,  in  the  case  of  yellow 
products.  The  fat  averaged  0-06  per  cent.  In  the  best 
samples  of  raaize-stareb,  the  acidity  was  not  much  greater 
than  in  ordinary  qualities  of  wheat-starch.  But  the  peculiar 
flaky  nature  of  maize  gluten,  which  does  not  form  a  plastic 
mass  like  that  of  wheat,  necessitates  chemical  treatment  for 
its  removal.  In  Germany  this  is  generally  effected  by 
treatment  with  sulphurous  acid,  and  in  the  commoner 
qualities  the  acidity  of  the  starch  is  frequently  high.  Some- 
times sulphuric  acid  is  added  before  drying  in  the  centri- 
fugal, in  order  to  obtain  large  lumps.  Generally,  the 
residual  sulphurous  acid  is  not  sufficient  to  affect  the 
stiffness  of  the  paste,  but  in  those  samples  which  had  been 
treated  with  sulphuric  acid,  the  residual  acidity  was  from 
23  to  25  c.c.  of  decinormal  soda,  and  in  these  cases  the 
stiffness  of  the  paste  was  v.Ty  inferior. — J.  F.  B. 

Soluble  .Starch  ;  Acctjhilion  of .     F.  Pregl.     Monatsh. 

fiir  Chcm.,  1901,  22,  [19],  1019—1066. 

The  soluble  starch  was  prepared  by  Zulkonsky's  method 
(Ber.  13,  ^395),  but  using  100  grms.  of  potato  starch  per 
kilo,  of  glycerin.  The  final  purification  was  by  dissolving 
in  water  and  filtering  into  alcohol ;  yield,  60  per  cent. 
According  to  the  quantity  of  sulphuric  acid  in  the  acetylatino- 
mixture,  an  acetyl  compound  insoluble  or  soluble  in  alcohol 
is  obtained.  The  following  method  gives  the  insoluble 
compound : — 5  grms.  of  soluble  starch  arc  shaken  with 
4")  c.c.  of  acetic  anhydride,  and  mixed  with  5  c.c.  of  a  cold 
mixture  of  22-5  c.c.  of  acetic  anhydride  and  2'5  c.c.  of 
strong  sulphuric  aeid.  On  frequent  shaking,  the  starch 
gradually  dissolves.  After  48  hours,  the  solution  is  poured 
into  tmch  water,  the  product  well  mixed  and  ground  with 
water,  filtered,  washed,  and  dried  in  vacuo  over  sulphuric 
acid.  The  yield  is  132  per  cent,  of  the  starch.  The  pro- 
duct has  the  composition  C.iHjOsCCoHjO)^ ;  it  is  free  from 
ash  and  sulphur,  does  not  reduce  copper  or  bismuth  salts  in 
alkaline  solution  on  boiling,  and  gives  no  coloration  with 
iodine.  The  triacetyl  compound,  on  saponification  with 
caustic  potash  on  the  water-bath,  gives  a  substance  in  every 
way  identical  with  the  original  soluble  starch.  The  author 
found  that  soluble  starch  cannot  be  dried  in  vacuo  to 
constant  weight  except  at  a  temperature  of  100' — UO'C. ; 
the  figures  then  obtained  agree  very  closely  with  CsHidOj. 
For  soluble  starch  obtained  by  another  method,  Syniewski 
has  given  the  formula  3C',;H„|O5.H;0  (this  Journal,  1S97, 
1029).  The  optical  rotation  of  the  acetyl  compound  dis- 
solved in  ethyl  acetate  is  [a]„  =  -i-  163 ■6°;  that  of  soluble 
starch  in  aqueous  solution  is  [o]„  =  -i-  191-27'.  Molecular 
weight  determinations,  which  were  not  concordant,  showed 
that  the  molecule  of  the  acetyl  compound  must  be  eight  or 
nine  times  that  of  the  empirical  formula. 

The  acetyl  derivative  soluble  in  alcohol  is  obtained  as 
follows  :  — 5  grms.  of  soluble  starch  in  fine  powder,  dried  in 
vacuo,  are  mixed  with  25  c.c.  of  acetic  anhydride,  and  then 
with  a  freshly  prepared,  somewhat  cooled  mixture  of  3  c.c.  of 
anhydride  and  2  c.c.  of  strong  sulphuric  acid.  When  the 
temperature  has  fallen  to  70° — 80'  ('.,  the  solution  is 
poured  into  water.  The  product  is  well  washed,  and  dried 
m  the  air  ;  the  35  grms.  obtained  from  25  grms.  of  soluble 
starch  are  then  dissolved  in  40  c.c.  of  alcohol  on  the 
water-bath,  the  solution  cooled,  and  the  dejiosit  again 
"  recrystallised  "  three  times,  after  which  it  is  dissolved  in 
a  little  ethyl  acetate,  and  the  solution  allowed  to  fall  slowly 
(one  drop  in  two  seconds)  through  a  column  of  ether  90  cm. 
long.  The  yield  is  40  per  cent,  of  the  starch  employed. 
The  acetyl  compound  thus  obtained,  C6HjO^(C2H30.,)3,"has 
the  rotation  [a]„  =  148 '6°;  the  molecular  weight  is  about 
840,  thus  indicating  threefold  the  formula  just  given.  On 
saponification  in  the  cold,  it  yields  a  substance,  CjUmOi, 
with  the  rotation  [a]„  =  IST-C,  very  soluble  in  water,  the 
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solation  giving  a  red  coloration  with  iodine,  whilst  the 
acetate  gave  no  reaction.  This  substance  is  doubtless  an 
ervthrodextriu.  The  continued  action  of  alkiiHs  considerably 
reduces  the  optical  rotation  of  the  dextrin.  It  reduces 
Fehling's  solution,  the  reducing  power  being  about  12-iJ 
per  cent,  of  that  of  glucose.  It  cannot  be  identified  with 
any  dextrin  hitherto  described,  but  resembles  that  obtained 
bvSvniewski  by  the  action  of  malt  extract  on  starch  paste. 
•^     •'  —A.  C.  W. 

Hexoscs,  Visaccharoses,  and  Polyhydric  Alcohols; 

Magnetic  liotalloii  of  some .     W.  H.  t'erkin,  sen. 

See  under  XXIV.,  paye  144. 

English  P.vtent. 
Rice-Starch   and   other    ^Imyldceoiis  Substances;    Man.i- 

facture  of .    fi.  W.  Johnson,  London.    From  Leconlc 

"et  Cie.,  Electro-Sucriere,  Paris.     Kng.  Tat.  2294,  Feb.  1, 

ISOl. 
The  process  consists  in  digesting  the  rice  or  other  amyl- 
aceous substances  with  alkaline  solutions  of  diminishing 
strength,  washing,  grinding,  and  afterwards  subjecting  tlio 
starch  milk,  suspended  in  a  faintly  alkaline  lio,uid,  to  the 
action  of  an  electric  current,  which  coagulates  the  impurities 
and  gives  a  starch  of  remarkable  whit  ness. — J.  F.  15. 

FkKNCH    P.iTENTS. 

Sugar   Juice;    Process  for   the    Purification    of ,•  '-.(/ 

upward  Filtration  and  Treatment  with  Quicklime  and 
Carbon  Vio.ride.  J.  Swager.  Fr.  Pat.  115,818,  Feb.  C, 
1900. 
Ai'TEB  the  juice,  has  been  treated  witu  quicklime,  it  is 
subjected  to  an  upward  filtration  in  order  to  remove  tlic 
scum  from  the  juice.  Saturation  with  carbon  dioxide 
follows.  The  apparatus  for  carrj  ing  out  these  operations 
is  characterised  by  a  filter  in  which  the  liquid  enters  at  the 
bottom  and  the  filtered  solution  passes  out  through  the 
top.  This  is  placed  between  the  defecating  and  saturating 
vessels. — J.  L.  H. 

Sugar  Solutions ;  Purification  of .     L.  Lefrano. 

Fr.  Pat.  301,898,  Sept.  4,  1900. 
Fur  the  removal  of  inorganic  impurities  from  sugar  solu- 
tions, a  fluorine  compound,  such  as  ferrous  fluosilieale,  is 
added.  For  purification  from  organic  non-sugar  and  for 
neutra'.isino-  the  fluorine  compounds,  two  bases  constituting 
a  salt  arc  added,  such  as  alkali,  alkaline  earthy  or  metallic 
raangauites,  niangauatcs,  permanganates,  ferrites,  ferrates, 
zincates,  &c.,  also  the  ahiminates  of  barium,  strontium,  and 
calcium.  Following  the  use  of  fiuosilicate,  one  of  the  above 
salts  is  added  according  to  whether  a  reducing  or  oxidising 
effect  is  required. 

If  the  removal  of  organic  non-sugar  only  is  requu-ed,  the 
patentee  uses  a  metallic  oxidising  or  reducing  salt,  such  as 
ferric  or  ferrous  sulphate.  The  iron  compound  so  formed 
is  then  decomposed  by  the  addition  of  a  suitable  salt  so 
that  the  resuliiug  liquid"  is  neutral. — J.  L.  B. 

Juice  or  Syrup  derived  from  the  Beetroot  or  Sugar  Cane  , 
Jmpts.   in   the   continuous  Carhonatation   and   Sulphura- 

tion  used  in  the  Ciicmical  Defecation  of -.    LaSocirtc 

de  Construction  .Mecanique  dc  St.  Quentin.  Fr.  I'at. 
;304,2V7,  Oct.  4,  1900. 
The  patentees  claim  the  use  of  a  mechanical^  mixing 
movement  in  apparatus  for  eontiimous  carhonatation,  the 
intermittent  or  continuous  circulatory  movement  beiofj 
applied  in  the  lower  part  of  the  apparatus  so  ar,  to  ensure 
complete  admixture  ;  also  the  application  of  the  improvement 
to  the  continuous  treatment  of  any  liquid  by  any  gas,  and 
in  particular  to  the  "  blow-ups,"  for  the  continuous  car- 
bonating  and  sulphiting  of  sugar  juices,  syrups,  and 
molasses  of  sugar  works  and  refineries. — J.  L.  B. 

Sugar  Juice  or  Unrefined  Sugar  Syrups;  Method  for  the 

Extraction  of  Soluble  Ash  from .       H.  C.  Hull   and 

W.  Scndcy,  London.     Fr.  Pat.  ,304,462,  Oct.  12,  1900. 

This  process  consists  in  passing  an  electric  current  through 
the  juice  or  syrup,  the  anode  being  suspended  in  the  juice 


or  .syrup  contained  in  one  compartment  and  the  cathode 
suspended  in  an  alkaline  solution  in  another  compartment, 
the  two  compartments  being  separated  by  a  layer  of 
mercury. — J.  L.  B. 

Sugar  Juice  ;   Neic  Method  for  Concentration  a.id  Exti  ac- 
tion of .   E.  Loumeau.  Fr.  Pat.  304,507,  Oct.  18,  1900. 

The  saccharine  juice  is  frozen  by  means  of  liquid  air.  Ihe. 
defecated  juice  is  placed  in  a  closed  double-jackefed  vessel 
surrounded  by  a  coil  through  which  liquid  air  circulates. 
At  the  low  temperature  produced,  a  portion  of  the  water  in 
the  solution  of  sugar  is  frozen  an  1  the  more  concentrated 
syrup  .after  being  withdrawn,  is  then  boiled  down  in  the 
vacuum  pan  ivithout  having  to  pass  through  the  tni)lc  effect 
apparatus. — J.  L.  B. 

Sugar  Manufactories  ;   Treatment  of  Punuinf/s  in , 

D.  Prudent.     Fr.  Pat.  :iOJ,229,  Nov.  9,  1900. 

AiTEU  the  raassecuite  has  passed  the  centrifugal  appaiatus, 
small  grains  of  sugar  which  have  passed  through  the 
meshes  remain  in  the  runnings.  The  patentee  by  im- 
proved treatment,  is  able  to  recover  these  as  cr)  stals  with- 
out further  reboiling,  by  conveying  the  syrup  to  a  mixer 
where,  under  the  combined  action  of  mixing  ami  cooling, 
a  new  crystallisation  ensues.  The  mass  is  then  filter-pressed 
and  the  sugar  washed  out  with  hot  juice  and  boiled  for 
first  jet.— J.  L.  B. 

White  or  Refined  Sugar  from  Paw  Sugar;  Process  for 

the  Maximum  Reeorerg  of .    J.  It.  Lauglois.    Fr.  Pat. 

;i06,294,  Dec.  19,  1900. 

The  sugar  to  he  treated,  is  dissolved  in  water  or  purer 
sugar  juice  to  the  point  of  saturation  or  supersaturation. 
When  the  melting  is  finished,  cooling  is  effected  by  the  use 
of  a  mi.xer,  which  keeps  the  mass  in  movement.  -Vccording 
to  the  degree  of  saturation,  to  the  temperature,  and  to 
the  sudden  or  slow  cooling,  the  size  of  the  grain  can  be 
adjusted  as  desired.  Diagrams  of  an  apparatus  are  ap- 
pended showing  the  arrangement  of  a  series  of  melters, 
mixers,  and  centrifugals  for  workiug  very  low  sugars  in  the 
battery. — J.  L.  B. 

Sugar ;  New  Process  for  the  Extraction  of .    Escaude 

and  Philippet.     Fr.  Pat.  304,091,  Sept.  27,  1900. 

Thic  patentees  base  their  claim  for  the  preparation  of 
crystalliscil  sugar  on  the  slow  cooling  of  syrups  of  high 
density,  with  the  object  of  avoiding  the  operation  of  boiling 
to  grain.  The  soUition,  after  being  defecated  and  con- 
centrated to  3,j° — 40°  B.,  is  introduced  into  a  mixing  vessel 
cajiable  of  being  cooled  or  heated.  During  the  process  of 
fining,  the  mi.xer  is  kept  at  a  temperature  of  90° — 105°  Cat 
atmospheric  or  reduced  pressure.  When  the  mass  contains 
about  20  per  cent,  of  water  at  40°  C,  it  is  conveyed  to  the 
centrifugals. —  J.  L.  B. 

XYIL-BKEWma.  WINES,  SPIRITS.  Etc. 

Barley  and  Malt ;  Detection  of  Parasites  in .    Lindner. 

Woch.  fiir  Bran.  1901,  18,  [49],  638. 
For  the  detection  of  parasites  in  consignments  of  barley  or 
malt,  a  sample,  about  1  or  2  kilos.,  taken  at  the  time  of 
delivery  in  the  presence  of  both  buyer  and  seller,  should  he 
sealed  up  in  a  large  bottle.  The  form  of  bottle  best 
adapted  for  this  pm'pose  is  the  mushroom  -  shaped 
specimen  bottle  largely  used  at  exhibitions,  presenting  a 
large  surface  for  observation.  If  weevils  or  other  parasites 
were  present  in  the  grain  in  small  proportions,  they  will 
rapidly  multiply  in  the  bottle  if  kept  in  a  warm  room. 
Care  must  be  taken  that  the  bottle  is  properly  closed,  other- 
wise the  loss  of  moisture  would  prevent  the  development  of 
the  parasites. 

This  fact  is  often  utilised  to  destroy  the  parasites  when 
they  have  made  their  appearance  in  the  grain  stored  in 
bulk.  If  the  grain  be  shovelled  over  and  exposed,  in  dry 
weather,  or  if  "it  be  dried  in  the  kilus,  the  parasites  will  be 
destroyed  and  their  ravages  stopped.  Another  plan  is  to 
place  bags  of  w'ater-absorbent  substances  in  the  heaps  of 
grain  in  such  a  way  that  the  latter  does  not  come  into  actual 
contact  with  the  chemicals. — .1.  F.  B. 
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Barleys  Rich  and  Poor  in  Protein ;  Experience  with . 

Woch.  fur  Brau.  1901,  18,  [52],  698-699. 
Kefekring  to  the  absence  of  "  break  "  after  fermentation, 
the  writer  agrees  with  the  view  that  the  fault  is  caused  by 
the  heating  of  the  grain  on  the  malting  fluoi'.^  Given  a 
sufficient  aeration  of  the  barley  in  the  steeping  cisterns,  not 
too  long  a  duration  of  the  steeping  process,  careful  spreading 
of  the  couches,  and  proper  ventilation  of  the  malting  floors, 
a  temperature  of  19'  v'.  will  never  be  exceeded,  even  in 
summer  and  with  barleys  rich  in  protein.  Ileating  mast  be 
attributed  more  to  the  lack  of  these  favourable  conditions 
than  to  the  protein  content  of  the  barley.  It  is  not  ceces- 
sary  that  the  temperature  reached  should  be  very  excessive 
for"  the  quality  of  the  malt  lo  be  impaired  ;  20— 22-5'  C  is 
cjuite  high  enough  to  have  a  bad  effect.  The  writer  con- 
cludes that  no  variation  in  the  method  of  brewing,  either 
by  taking  three  decoctions  or  by  the  short -mashing  process, 
can  remedy  the  error  of  high  temperatures  or  "  forcing " 
conditions  on  the  floor.  Further,  if  the  malt  be  prepared 
by  cool  germination,  other  conditions  being  normal,  the 
richness  or  poorness  in  protein  of  the  barley  employed 
does  not  affect  the  quality  of  the  beer  produced.— .J.  F.  15. 

Millet  as  a  Malting  Material  \_Uislilleri/].  Zeits. 
Spiritusind.  1901,  24,  [-49],  5U3. 
A  COKKESI'ONDENT  writcs  that  it  is  the  custom  in  iho 
eastern  jvarts  of  Galieia  to  employ  millet  malt  for  the 
saccharification  of  the  potato  mashes.  For  mashing 
6,r)00  kilos,  of  potatoes  at  18—20  per  cent,  of  starch,  no 
more  than  70— HO  kilos,  of  millet  are  employed.  For  the 
yeast-mash,  however,  no  millet  is  used,  but  20  kilos,  of 
barley  are  malted.  So  that,  in  all,  only  70—80  kilos,  of 
millet,  and  20  kilos,  of  barley  in  the  form  of  green  malt, 
are  used.  Although  millet  costs  rather  more  than  barley, 
there  is  very  little  loss  in  malting,  so  that  good  results  and 
consideralde  economy  are  said  to  be  obtained. 

The  writer  discusses  this  system,  and  states  that  it  is 
doubtful,  when  such  a  small  proportion  of  malt  is  employed, 
whether  there  is  sufficient  diastase  left  at  the  end  of  the 
primary  fermentation  to  saccharify  the  residual  dextrin 
and  bring  it  into  a  fermjntable  condition.  Xext,  it  is  not 
certain  whether  the  starch  in  the  millet  ever  becomes 
gelatinised,  since  with  so  small  a  quantity  of  malt,  it  is  not 
permissible  to  employ  high  mashing  temperatures.  In 
order  not  to  destroy  any  of  the  diastase,  a  temperature  of 
62'  ('.  must  not  be  exceeded,  and  the  gelalinisation  of 
the  millet  starch  at  this  temperature  is  doubtful.  The 
writer's  experience  in  mashing  raw  millet  is  that  it  requires 
a  temperature  as  high  as  that  necessary  for  maize.  If  this 
be  the  case,  the  starch  of  the  millet  malt  would  be  lost. 
Lastly,  if  millet  malt  is  good  for  the  main  mash,  he  cannot 
understand  why  it  is  not  used  in  the  preparation  of  the 
yeast-mash,  in  order  (o  avoid  the  inconvenience  of  malting 
two  kinds  of  grain. — J.  F.  H. 

Maize  Mashes ;  Remooal  of  Husks  from .    P.  Behrend. 

Zeits.  Spiritusind.  1901,  24,  [49],  .502— iO.?. 

I.x  the  mashing  of  maize  In  the  distillery,  the  author  has 
determined  the  losses  of  extract  and  fermentable  sugar 
caused  by  the  removal  of  the  husks  from  the  mash.  Tables 
are  given  showing  the  losses  in  the  husks  when  they  are 
removed  (a)  without  washing,  and  (6)  after  washing 
with  one  water.  The  reuvval  of  the  husks  without  washing 
is  seen  to  be  (luite  out  of  the  question,  as  it  involves  a  loss 
of  7'4  per  cent,  of  the  original  starch,  equivalent  to  4  4  litres 
of  absolute  alcohol  per  100  kilos,  of  grain  mashed.  When 
the  exhausted  grains  are  washed,  the  loss,  of  course, 
depends  upon  the  quantity  of  water  employed,  but  this  is 
strictly  limited  on  account  of  diluting  the  mash.  Owing  to 
the  construction  of  the  Hampel  husk-remover,  the  absolute 
removal  of  the  husks  is  not  possible.  The  author's 
experience  shows  that  it  is  best  to  remove  not  more  than 
20  kilos,  of  moist  husks  (after  washing)  jier  100  kilos,  of 
maize,  so  arranging  matters  that  the  loss  of  sugar  in  these 
husks  shall  be  equivalent  to  not  more  than  0-  5  litre  of 
absolute  alcohol.  The  question  arises  as  to  what  advan- 
tage is  to  be  got  by  removing  the  husks  at  all.  The  main 
advantage  claimed  will  only  be  apparent  to  distillers  in 
Germany,  where  the  excise  duty  is  le\ied  on  the  volume  of 


the  mash.  The  removal  of  the  husks  enabled  the  author  to 
mash  II  cwt.  in  place  of  10  cwt.  in  an  exciseable  space  of 
17  hectolitres,  thus  effecting  a  considerable  saving  iu 
duty,  labour,  and  other  expenses.  The  mash  without  the 
husks  is  more  mobile ;  it  is  not  necessary  to  allow  so  large 
a  space  for  frothing  during  fermentation  ;  a  more  con- 
centrated mash  may  l,e  fermented,  thus  ensuring  a 
greater  purity  of  fermentation ;  and,  lastly,  the  cooling 
arrangements  iu  the  fermenting  vats  do  their  work  more 
efficiently  in  a  clearer  mash. — J.  F.  U. 

Fluorine  Salt ;   Kmploymenl  of  Effront's  ,  in  the  Dis- 
tillery.   F.  Just.    Zeits,  Spiritusind.,  1901,  24,  [50],  515. 

Tub  writer  has  used  hydrofluoric  acid  with  considerable 
success  in  a  hot  climate  (Argentina)  ;  the  effect  of  this 
acid  is  to  retard  the"  fermentation — a  property  which  is  of 
great  use  in  a  hot  country,  but  hardly  desirable  in  Europe, 
lie  expected  to  find  a  similar  action  in  the  case  of  Effront's 
fluorine  salt,  but,  to  his  surprise,  systematic  trials  showed 
that  this  salt  neither  hastens  nor  retards  the  fermentation ; 
neither  is  a  greater  quantity  of  spirit  obtained  from  the 
material  when  this  autiseptic  is  employed.  It  is  a  splendid 
preventive  of  the  development  of  bacteria,  but  its  price  is 
too  high  for  every-day  use.  If  the  malt  be  bad,  and  too 
little  lactic  acid  be  present  in  the  yeast  and  mash,  the 
fluorine  salt  gives  no  assistance.  A  higher  yield  of  spirit 
was  never  observed.  The  experience  of  other  people  also 
confirms  the  writer's  conclusions.  When  the  most  careful 
attention  is  paid  to  the  clianliness  of  rooms  and  vessels, 
the  fluorine  salt  is  superfluous.  It  may  be  of  some 
assistance  in  badly  conducted  distilleries,  but  it  is  expensive, 
and  its  action  against  strong  bacterial  infection  is  weaker 
than  that  of  hydrofluoric  acid. — J.  V.  B. 


.     A.Hubert.     Ann.  Chim. 

Chem.   Centr.    1901,   2,  [24], 


Absinthe  ;  Examination  nf  ■ 
anal.  appl.  6,  409— ll's. 
1283. 

Absinthe  is  either  prepared  directly  by  alcoholic  macera- 
tion and sub.sequent  distillation,  from  anise,  fennel,  valerian, 
and  wormwood,  or  from  essences  which  have  been  obtained 
from  these  plants.  Chlorophyll  is  generally  used  as  a 
colouring  material.  The  amount  of  essences  varies  from 
1"5  to  5  grms.  per  litre.  Absinthe,  on  dilution  with  water, 
gives  a  characteristic  milky  turbidity,  but  fal>e  specimens 
may  be  prepared  possessing  this  property  by  the  substitu- 
tion of  some  resin  for  the  essence.  For  the  detection  of 
adulteration,  determinations  of  the  essences,  the  resin,  and 
artificial  colouring  matters  are  sufficient  (see  this  Journal, 
1896,  137).  In  12  samples  of  abshithe,  the  specific  gravity 
varied  from  0-8966  to  0-9982;  alcohol,  47— 67  per  cent.; 
extract,  U-3G0  to  1-720  grm.  per  litre;  acid,  0-024  to 
0-288  grm.  per  litre ;  aldehydes,  0-005  to  0-15.5  grm.  per 
litre  ;  fnrfurol,  0-0002  to  0-0007  grm.  per  litre  ;  ether, 
0-005  to  o-12.i  grm.  per  litre;  and  essences,  1-506  to 
4-250  grms.  per  litre.  Keducing  substances  were  absent 
or  only  present  in  traces. — A.  S. 

Yeast  for  Food  Preparation  ,-  Washing ,  with  Dilute 

Acetic    :icid.     Peters,  Schaerbeek.      Ger.  I'at.,  Xov.  19, 
1897. 

See  under  .Will.  A.,  page  1^2. 

English  Patents. 

Malt  Grain;  Process  for  Germinating in  the  Steeping 

Trough.     .M.  Weiscnfcld,  Munich,  Germany.      Fng.  Pal. 
6441,  March  27,  19111. 

The  object  of  this  invention  is  to  cause  the  barley  or  other 
grain  to  sprout  whilst  in  the  steeping  trough,  under  the 
influence  of  water  and  air,  in  such  a  way  that  such  sprout- 
ing shall  be  uniform  throughout  the  mass.  The  grain  is 
arranged  in  the  steeping  trough  in  la3'ers,  either  side  by 
side  or  one  over  the  other,  by  means  of  vertical,  perforated, 
hollow  partitions  or  horizontal,  perforated  floors.  In  the 
vertical  form  of  arrangement,  the  hollow  partitions  rest  on  a 
perforated  floor,  through  which  air  is  admitted  to  all  parts 
of  the  grain,  and  by  which  the  steeped  grain  is  discharged 
when  the  partitions  are  moved  upwards  and  a  slide  is 
opened.   When  horizontal  perforated  floors  are  used,  air  and 
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water  are  admitted  to  the  grain  by  means  of  a  system  of 
perforated  pipes  in  each  compartment.  In  this  latter  form, 
a  wide  vertical  shaft  may  be  provided  for  discharging  tho 
grain.  This  shaft  is  constructed  in  cylindrical  sections,  one 
for  each  compartment,  so  that  the  trough  maybe  emptied 
from  above  downwards  by  removing  the  sections  con- 
secutively.— J.  F.  C. 

Ageing   Liquors   [yI/coAi)/ic]  ;   Xew   or   Improreil  Process 

for  .      H.   J.   Haddan,   London.      From  J.  C.  Riley, 

"Chicago,  U.S.A.  Eug.  Pat.  10,015,  May  14,  1901. 
Tins  process  consists  in  allowing  the  liquor  to  remain  in 
contact  with  purified  beech-wood  shavings  (or  other  equiva- 
lent material)  for  a  sufficient  length  of  time  to  ensure  com- 
plete saturation — generally  for  about  two  hours.  The 
liquid  is  then  drawn  oB  and  a  blast  of  air  is  forced  througli 
the  shavings,  which  are  then  read}-  for  another  charge  o( 
liquor.  The  same  liquor  may  be  run  four  or  five  times 
until  sufficiently  treated.  The  shavings  are  purified  by 
extraction  with  a  .solution  of  sodium  carbonate. — J.  F.  B. 

Bite ;  Malting  of .     E.  C.  Sehrottky,  Dresden,  Ger- 
many."  Kng.  Pat.  0823,  Sfay  11,  1901. 

Thk  unshclled  rice  is  placed  on  the  false  bottom  of  a 
shallow  vessel,  provided  with  an  outlet  with  tap,  for  water 
below  the  false  bottom,  i-overed  with  water  at  .'iS" — 3S°  C, 
ai'd  allowed  to  steep  at  this  temperaiure  lor  it  — 30  hours 
if  new  rice,  or  4S — 54  hours  if  old  lice.  The  water  is  I  hen 
drawn  off,  and  the  rice  left  all  night  with  the  watei-outlet 
open,  so  that  the  air  has  free  access.  Xext  day  the  riee  is 
again  steeped  in  water  at  35^  C.  for  12  hours,  and  next 
night  again  left  without  water  and  freely  exposed  to  the  air. 
This  alternate  steeping  and  aeration  is  continued  for  5 — 6 
days,  until  genniontion  has  proceeded  far  enough ;  the  rice 
is  then  shovelled  together  into  a  layer  of  about  30  cm. 
deep,  so  as  to  heat  somewhat,  then  spread  oat  to  prevent 
overheating,  and  finally  dried. — L.  A. 

Gas-Generator  and  Holder ;  Automatic  Carbonic  Acid . 

.T.  F.  Henderson  and  C.  W.  Clayton,  Londra.     Eng.  Pat. 
22,486,  Nov.  7,  1901. 

The  combined  generator  and  holder  consists  of  a  vertical 
lead-lined  cylinder,  cciitainiug  sodium  carbonate  solution 
("  soda  solution  ")  or  its  equivalent,  in  its  lower  part,  and 
in  the  upper  part  a  vessel  for  acid,  which  drops  through  a 
valve  in  the  bottom.  The  valve  is  worked  automatically  by 
a  lever  connected  with  a  piston,  which  is  raised  or  lowered 
according  as  the  pressure  of  the  gas  exceeds  or  falls  below  a 
certain  amount.  —  W  .  C.  II. 

XVIII.-FOODS;  SANITATION :  WATER 
PUEIFICATION.  &  DISINFECTANTS. 

(.1.)— FOODS. 

Proteins;  Digestibility  of .'"  A.  JoUes.     Monatsh. 

fiir  Chem.,  1901,  22,  [19],  991—995. 
Thk  author  ins  previously  shown  that  there  are  essential 
differences  in  the  constitution  of  the  proteins,  and  that, 
according  to  the  constitution,  a  certain  portion  of  the 
nitrogen  is  converted  into  urea  on  oxidation.  Parallel 
experiments  on  man  were  undertaken  to  ascertain  the 
diKereuce  in  nutritive  value  of  casein,  which  gives  about 
73  per  cent,  of  its  nitrogen  as  urea  on  oxidation,  and  fibrin, 
which  gives  about  15ptrcent.  In  the  fibrin  pericd  34-3 
per  cent,  of  the  total  nitrngcn  in  the  food  was  uoabsorbcd, 
in  the  casein  period  IG-  7  per  cent.  Thus  the  physiologically 
nutritive  value  of  the  proteins  in  regard  to  nitrogen  depends 
on  the  amount  of  the  urea-iorming  groups.  The  hexone 
bases  appear  to  be  less  completely  utilised  :  they  could  be 
qualitatively  detected  in  the  fasces.— A.  C.  W. 

Yeast  for  Food  Preparations  ;    Washing with  Dilute 

Acetic  Acid.     Peters,  Sehaerbeek.     tier.  Pat.,  Xov.  19, 

1S97  ;  through  Zeits.  .Spiritusind.  1901,  24,  [50],  516. 

Ix  preparing  yeast   for   foo<lstHffs,   the    bitter  substances 

and  other  impurities   must   first  be  removed   by  thorough 

washing.      This  is  generally   done   by  the  aid  of  mineral 


acids,  but  in  this  case  the  yeast  takes  a  very  long  time  to 
settle.  In  the  present  process  the  washing  of  the  yeast 
is  assisted  by  the  addition  of  one  part  of  acetic  acul  per 
1,000  of  washing  water.  The  diluted  yeast  is  strained, 
and  then  repeatedly  washed  with  this  acetic  acid  water. 
Fcur  washings  are  generally  suSicient  to  remove  all 
impurities.  The  advantage  of  acetic  acid  over  other 
acids  lies  in  the  fact  that  the  yeast  settles  more  quickly 
and  then  occupies  a  much  smaller  volume.  No  foreign 
taste  is  imparted  to  the  yeast,  the  impurities  are  rapidly 
and  efficiently  removed,  and  no  decomposition  of  the  yeast 
takes  place.— .1.  F.  U. 

Albuminoids  ;   Influence  nf  the  Medium,  cspecialli/  of  Inor- 

yanic  Substances,  on   the  Properties  of .     .I.Starke. 

Zeits.  Biolog.   42,   187—227.       Chciii.   Centr.   1901,    2, 
[23],  1230. 

TuK  author  puts  forward  the  view  that  albuminoids  need 
for  their  solution,  free  hydroxyl  or  hydrogen  ions,  and  that 
precipitation  takes  p'ace  if  these  are  diminished  or  dis- 
appear. For  iiustanee,  on  the  addition  of  a  neutral  salt, 
globulin  is  precipitated  fiom  an  acid  solution,  on  account 
of  the  retardation  of  dissociation,  but  net  from  an  alkaline 
solution.  -Vn  alkaline  solution  which,  owing  to  the  addition 
of  a  neutral  salt,  contains  more  dissolved  globulin  than  it 
would  do  without  such  addition,  gi\es  a  precipitate  on 
dilution  with  water  and  on  dialysis ;  a  gl(>buliu  solution 
prepared  with  alkali  alone  gives  no  precipitate  under  like 
conditions.  A  pure  albumin  solution  coagulates  wholly, 
a  natural  (slightly  alkaline)  solution,  partially  on  heating, 
but  an  alkaline  albumin  solution  only  after  the  addition  of 
a  neutral  salt  (a  small  quantity  of  an  alkaline  earth  salt  or 
a  larger  quantity  of  an  alkali  salt).  The  author  attrilmtcs 
coagulation  to  the  loss  of  water  of  crystallisation  (water  of 
constitution),  since  the  action  in  promoting  coagulation 
of  the  different  salts  (inciv.ising  s.Ties,  1,  MgSO,  ;  2, 
NaCI.  ICCI ;  3,  CaCI...  MgCU)  corresponds  to  the  capacity 
of  their  solutions  of  absor>iing  water. 

The  temperature  at  which  coagulation  occurs  is  raised 
by  the  addition  of  a  neutral  salt,  but  the  influence  of  the 
different  salts  is  neither  an  additive  property  of  the  com- 
ponents of  the  salt,  nor  a  function  of  the  degree  of  ilis- 
sociation  ;  indeed  wliolly  non-dissociable  compounds,  such  as 
glucose,  raise  the  coagulation  temperature,  although  to  a 
much  less  ext'.:nt  than  salts.  There  is  no  relation  between 
the  action  of  tho  salts  in  promoting  coagulation,  and  their 
influence  on  the  temperature  of  coagulation.  (See  also 
this  Journal,  1901,  379.)— A.  S. 

Albuminoids  of  Coirs'  Milk ;  Contribution  to  the  Knowledge 

of  the .     G.  Simon.     Zeits.  physiol.  Chem.  33,  465  — 

541.     Chem.  Centr.  1901,  2,  [24],  1271. 

Precipitation  of  the  Total  Albuminoids  of  Milk.  —  The 
author  finds  that  Alnieu's  tannic  acid  solution  and  phospho- 
tnngstic  acid  effect  complete  precipitation  of  the  albuminoids 
of  milk,  and  give  concordant  results.  Precipitation  with 
trichloracetic  acid  gives  correct  results  only  with  undiluted 
milk.  The  methods  of  Ritthausen  and  ,1.  Muok  give  reliable 
results,  but  require  longer  time  than  the  first-mentioned 
methods.  With  metaphcsphoric  acid  and  with  lliegler's 
asaprol  reagent  (asaprol  =  the  calcium  salt  of  /Snaphthol 
monosulphonic  acid),  the  precipitation  of  the  albuminoids 
is  somewhat — but  only  very  slightly — less  complete  than 
by  the  methods  previously  referred  to.  The  filtrate  from 
the  albumin  precipitate,  in  all  cases,  contains  "  extractive 
nitrogen." 

Separation  of  the  Casein  from  the  Albumin  and 
Globulin. — The  author  prefers,  before  all  others,  the  method 
of  HoppeSeyler  (acetic  acid  and  a  current  of  carbon 
dioxide)  and  that  of  Schlossmann  (precipitation  of  the 
casein  with  potash  alum).  By  saturating  the  milk  with 
magnesium  sulphate  or  sodium  chloride,  too  high  results 
for  the  casein  are  obtained,  as  the  latter  carries  down  with 
it  the  globulin.  Lehmann's  method,  which  consists  in 
pouring  the  ihilk  on  to  porous  earthenware  plates,  with 
subsequent  scraping  off  of  the  unabsorbed  residue,  also 
gives  too  high  results,  as  there  is  always  obtained  a  mixture 
of  casein,  globulin,  and  other  nitrogenous  compounds. 

—A.  S. 
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Hard  Wheals ;  Composition  of ,  and  Physical  Con- 
stitution of  their  Gluten.  E.  Flenrent.  Coraptes  Rend. 
133,  944--94-. 
Following  up  his  analyse?  of  soft  wheats,  the  author  now 
j^vcs  analyses  of  ciirefully  taken  samples  of  hard  wheats, 
Itussiaii,  Algerian,  and  Canadian  (the  last,  however,  con- 
tainiug  23  to  30  per  cent,  of  soft  wheat).  The  figures  are 
as  follows  : — 


Russian    Alserian 
Wheat.  I    Wheat. 


Canadian 
Goose 
Wheat. 


Average  weight  of  a  grain   ;  (Vaw  '       004S 

Constitution : — 

Endosperm 81'.t5  SIM 

Embrvo I  ^'00  I'SO 

Husli 13-»5  13-.51 

Composition  of  the  Entire  Wheat. 

Water ll'+2 

XitroKenous  matters : — 

Gluten H"76 

Soluble  (diastases,  &c.) i'So 

Li^eous,  of  husk 1'9! 

S  tarch 50  •  13 

I'Htty  m.\tte« 1 ' IS 

S(jlui>lc  carboh.vdrates:  — 

Su^rs 

Galactose 

Of  husk 

irlluloses 

Alineral  matters 

V  udetei-miued  and  loss 


0-0.17 

84-94 
a -05 
1301 


11-34 

11-36 

11  00 

ia-8S 

1-8-i 

1-07 

roo 

1-91 

5.1-03 

54-53 

1-93 

2-70 

•2-U 

2-68 

2-lS 

(rr,3 

0-4«i 

0-75 

1-70 

2-l!l 

1-90 

0-73 

(I-J4) 

9-21 

1-50 

1-4-2 

l-.So 

2-45 

0-81 

1-54 

100-09 

100-00 

100-00 

These  hard  wheats  contain  at  least  2j  per  cent,  of  albu- 
min more  than  the  soft  wheats.  'I  hey  are  richer  in  gluten 
than  the  soft  wheats,  the  Russian  spet-inien  being  especially 
remarkable  iu  this  respect.  As  with  soft  wheats,  the  sum 
of  the  gluteu  and  st.vrch  is  constant  (65)  ;  the  sum  of  the 
sugars  and  soluble  nitrogenous  matters  is  also  constant. 
The  author's  densimeter  (this  Journal,  1901,  941)  does  not 
give  accurately  the  proportion  of  gliadin  in  the  flours  of 
these  wheats,  for  the  amouat  of  total  soluble  nutters  is 
greater  than  in  the  sift  wheats  by  means  of  wliit-h  it  was 
graduated,  and  also  the  gluten  contains  a  much  lurgi-r  pro- 
portion of  congluten  than  that  of  the  soft  wheats.  The 
gluten  of  the  Russian  wheat  was  found  to  contain  ;  gliadin 
46-4-5,  glutenio  37-89,  congluten  15-66  per  cent.  To  the 
eougiuten  is  due  the  tenacity  ana  want  of  elasticity  of  the 
flour  of  these  hard  wheats,  which  makes  inferior  bread,  and 
is  largely  used  in  raikiu;;  artificiil  fo3ds.--J.  T.  D. 

Milk  ;  Composition  of .     II.  D.  Ilichmond. 

Analyst,  1901,  2S,  [309],  310—318. 

The  average  composition  of  milk,  as  shown  by  the  analyses 
of  13,798  samples,  during  the  year  1900,  is  given  in  this 
paper.  The  average  for  fat  was  3-64  per  cent. ;  for  solids- 
not-fat,  8  -  93  per  cent. ;  and  for  gravity,  1  -  03-23.  With 
regard  to  the  variation  of  constituents  of  the  solidsnot-fal, 
the  anther  states  that  "  any  deficiency  of  solids-not-fat 
below  9  ■  0  per  cent,  is  chiefly  due  to  a  deficiency  in  the  milk 
sugar";  any  excess  above  9-0  per  cent,  is  chiefly  due  to 
excess  of  proteids.  As  the  result  of  a  considerable  amount 
of  work  on  the  relation  between  the  proteids  and  salts  of 
milk,  he  considers  that  one-third  of  the  base  with  which 
casein  is  combined  iu  milk  is  soda,  and  not  lime  ;  and  that 
casein  forms  a  molecul-ir  compound  with  calcium  phosphate. 

— W.  P.  .S. 

Milk ;   The   lii-latinii   hclween    Specific    Gravity,  lat,  and 

Solids-not-Fat   in .      X.    Leonard.      Analyst,    1901, 

26,  [309],  318—319. 

The  author  ha.s  re-calculated  the  formula  G/D  =  Sa-  —  V<p, 
where  D  is  the  densty  of  the  milk  (water  =  1),  and 
obtains  the  formula  G  D  =  3-77.5  S  —  0-743  F,  whence 
F  =  0-836  T  -  0-221  G/D.  The  results  given  by  this 
formula  arc  scarcely  as  accurate  as  those  given  by  the 
simpler  one. — W.  P.  S. 


English  Patent. 

Fruit  and  other  Vegetable  Matter ;  Process  and  Apparatus 

fur  Drying .     A.  Biittner  and  C.  Meyer,  Uerdingeu, 

Germany.     Eng.  Pat.  19,343,  Oct.  29,  1901. 

The  process  consists  in  heating  the  vegetable  matters 
before  drying,  in  order  to  burst  the  cells  ;  the  juices  can  then 
readily  be  pressed  out  or  removed  by  the  centrifugal.  The 
solid  matter  is  dried  by  any  suitable  form  of  drying 
apparatus,  and  the  juices  are  treated  separately.  They  may 
either  be  thrown  away,  or  concentrated  in  any  form  of 
multiple  evaporator,  and  the  thick  syrup  mixed  and  dried 
down  with  the  solid  matter;  or,  if  they  contain  any  valuable 
or  poisonous  constituents,  these  .are  removed  before  mixing 
and  drying  down  with  the  solid  parts. 

The  apparatus  claimed  consists  of  the  preliminary 
heater,  which  is  a  vessel  provided  with  a  finely  perforated 
false  bottom  with  a  steam  inlet  pipe  situated  a  short 
distance  below  the  false  bottom.  A  rotating  helix  may 
be  provided  longitudinally  in  the  heating  apparatus,  or,  in 
another  form,  two  helices  may  be  placed  side  by  side,  iu 
which  case  the  parforated  false  bjttom  is  saddle-shaped 
between  the  two  helices. — J.  F.  B. 

(B.)— SANITATION;  WATER  PURIFICATION. 

EXOLISII    l'.iTENT. 

Sewage   and  other  Polluted  Liquids,  'and  Apparatus  for 

use   in    connection   there icith  ;    Trca'mcnt    of .     F. 

Candy,  Balham,  Surrey.     Eng.  Pat.  317,  Jan.  8,  1901. 

The  humus  residues  deposited  by  the  effluent  from 
bacteria  beds  are  collected  and  added  to  the  untreated 
sewage  entering  the  bacteria  beds.     Automatic  apparatus 

'  for  effecting  the  intermittent  discharge  of  liquid  from  tanks 
is  described,  consisting  of  a  valve  connected  by  a  lever  with 
a  tilting  vessel,  which,  when  filled  with  liquid  which  over- 
flows from  the  tank,  overbalances,  and  raises  the  valve, 
discharging  the  tank.  The  falling  of  a  fljat  then  actuates 
another  lever,  which  tilts  and  di-icharges  the  vessel,  and 
allows  the  valve  to  return  to  its  seat.     A  revolving  sprinkler 

j  is  also  described  for  distributing  sewage  over  the  surface  of 

I  a  bacteria  bed. — L.  A. 

(C.) -DISINFECTANTS. 

English  Patents. 

Formaldehyde;  Process   and   App:iratu.i  for    Disinfecting 

hg  means  of -.     G.  Krell,  Bruckhausen,  near  Husteii, 

Westphalia,  Germany.     Eng.  Pat.  23,8H6,  Deo.  31,  inoo. 

FoRMU.DEUYDE  solution  is  rapidly  [lOured  iuto  a  vessel  into 
which  a  suffiMent  mass  of  heated  metal  has  been  placed  to 
evaporate  the  liquid. — L.  A. 

Formaldehyde    G.is  for    Fumigating,    Disinfecting,     and 

Sterilising   Purposes  ;  Apparatus  for    Producing . 

B.  J.  B.  Mills,  London.  From  E.'  D.  Taylor  Co.,  New 
Brunswick  City,  New  Jersey  State,  U.S.A.  Enc.  Pat. 
5492,  March  15,  1901.  ° 

Anv  solid  which  on  being  heated  evolves  formaldehyde 
{e.g.,  paraformaldehyde  or  trioxymethylene.orboth)  is  com- 
pressed into  candles,  which  are  placed  within  suitable 
metallic  casings  and  ignited  at  the  bottom.  The  heat  ttius 
generated  vaporises  the  form.aldehyde,  which  escape;  throuch 
the  wire-gauze  top  of  the  casin:;  without  becoming  iffuite.l. 

— L.  A. 

Disinfection    6y   the    Ecaporation    of  .Sdutions,  such    as 

Formic  Aldehyde;    Apparatus  for .     V.    I.   Feeny, 

London.  From  La  Societe  Anonyme  des  fitablissements 
Geneste,  Herscher  et  Cie.,  Paris.  Eug.  P.it.  21,074 
Oct.  21,  1901. 

The  apparatus  is  for  disinfecting  by  the  evaporation  of  a 
solution,  and,  in  the  form  illustrated,  consists  of  an  evapo- 
ratiug  vessel  or  boiler  furnished  with  a  water  cau  'e  b  a 
graduated  scale  e,  fixed  upon  the  boiler  opposite  the  water 
gauge  and  provided  with  a  slider,  and  a  graduated  slidiuo- 
scale  i',  attached  to  the  water  gauge.  The  heat  is  provided 
by  a  lamp.  A,  or  other  means.     A  funnel  C,  with  a  cock  d 
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can  be  screwed  into  the  top,  for  filling,  and  the  disinfectant 
vapours  afterwards  pass  off  through  a  small  fitting  flconnected 
■with  a  thin  pliable  copper  tube  k.  The  scale  e  corresponds 
to  aliquot  jiarts  of  the  boiler  volume,  each  division  corre- 
sponding to  the   minimum  quantity  of  a  7^  per  cent,  formic 


aldehyde  solution  required   to  disinfect  a   unit  volume,  .MlO 


or  1  000  eb.  ft.  according  to  l'"lacgge's  or  smiilar  tables. 
The  sliding  scale  6',  is  divided  into  equal  parts  to  correspond 
to  the  miuimum  quantity  for  a  smaller  unit  of  volume,  2:. 
or  50  cb.  ft.  In  operation,  one  or  oiher  of  the  scales 
is  set  -when  the  liquid  approaches  boiling  point,  the  tube  h 
passed  through  the  keyhole  of  the  sealed  room  to  be  disin- 
feeted,  and  the  solution  boiled  until  the  necessary  quantity 
has  been  evaporated. — A.  W. 


XIX.-PAPEE,  PASTEBOARD.  Etc. 

Cellulose,  An  O.rygeu  Bleach  for  —-._  A-  Ahlin. 
Gothenburger  Handels-Zeit. ;  thorough  Papier/eit.  1901, 
ae,  [98],  36.3.5. 
The  atithor  has  devised  a  process  for  revivifying  exhausted 
bleach  liquors  and  obtaining  a  powerful  bleaching  agent 
with  special  properties. 

The  exhausted  bleach  liquors  (from  an  electrolytic 
bleach  works)  are  mixed  with  air  by  means  of  a  specuil 
contrivance  capable  of  effecting  an  extremely  tntimati' 
mixture,  so  that  a  milky  emulsion  is  produced  from  llir 
originally  clear  liquor.  The  emulsion  is  introduced  into 
the'^ordinary  bleaching  hoUander  in  which  cellulose  is  beni;; 
bleached  with  hypochlorite  in  the  usual  way.  The  aerated 
liquid  is  stated"  to  hapten  the  bleaching  and  increase  the 
whiteness  of  the  product. 

A  pulp  brought  into  the  half-bleached  condition  by 
hypochlorite  immediately  becomes  pure  white  when  the 
emulsion  is  introduced.  The  bleached  pulp  gives  no 
reaction  with  aniline  salts,  and  all  traces  of  incnisting 
matters  are  effectually  destroyed.     To  obtain  such  a  result 


in  the  ordinary  way,  it  is  well  known  that  large  qnantitiea 
of  chlorine  and  prolonged  treatment  are  necessary,  whilst 
the  hydrochloric  acid  produced  tends  to  hydrolyse  and 
weaken  the  fibres.  Wood-cellulose  bleached  in  this  way 
has  as  great  an  affinity  for  dyes  as  flax,  and  the  unimpaired 
Btreno-th  of  the  fibres  makes  it  especially  suitable  for  paper- 
making.— J.  F.  B. 

Cellobiose.     Z.  H.  Skraup  and  J.  Konig. 
See  under'SXlY.,  page  144. 

Celluloid ;  Risk  of  Fire  from .     Die  Celluloid  Industrie, 

1901,  [3],   10 — 11.       Supplement  to  Gummi-Zeit.    1901, 

16,  [11]. 

Spkakixc;  generally,  celluloid  takes  fire  only  when  exposed 
to  a  naked  flame.  It  may  decompose  more  or  less, 
however,  at  temperatures  ranging  from  120' — 140"  C, 
according  to  the  particular  degree  of  instability  of  the 
nitrocellulose  used  in  its  manufacture,  so  that  it  is 
decidedly  dangerous  to  store  celluloid  in  quantity,  near  steam 
pipes  for  instance.  The  writer  describes  a  .serious  explo- 
sion, followed  by  fire,  caused  apparently  by  the  overheating 
of  a  mass  of  celluloid  articles. — M.  L.  J. 

English  Patent. 

Celluloid  Printing  Blocks  ;  Improcements  in  the  Production 
of  — — .  D.  Lichtenberg-Madsen,  Odense,  Denmark. 
Kng.  Pat.  1934,  Jan.  28,  1901. 
This  is  an  improvement  on  the  inventor's  Eng.  Pat.  25,.')19, 
1899  (see  this  Journal,  1900,  461),  for  obtaining  printing 
blocks  ot  celluloid  by  pressing  a  composition  of  hot,  soft, 
celluloid  upon  a  negative  matrix  of  a  harder  celluloid 
composition  not  so  readily  softened  by  heating. 

The  claim  in  this  patent  provides  for  the  moulding  of  the 
negative  matrix  from  the  original  design  by  pressing 
homogeneous  vulcanite  or  ebonite,  softened  by  heat,  upon 
the  original. — J.  F.  B. 

Ebench  Patent-s. 

Celluloid  ;  A  AeiB .     E.  Franqnet.     Fr.  Pat.  312,817. 

July  18,  1901. 
The  inventor  claims  the  use,  in  the  manufacture  of  celluloid, 
of  the  following  compounds  in  place  of  part  or  the  whole  of 
the  camphor  generally  employed  : — Acetyldiphenylamine, 
triphenylphosphate,amylidenedimethvl  cther.and  amylldene- 
diethvl  ether.     Thev  have  the  advantage  of  being  odourless. 

—J.  V.  B. 

Shell,   Ivorg,    Horn,  Bone,   Si'c.,  from  Xitroccllulose    and 

Casein;  Manufacture  of  Imitation .     E.  Franquet. 

Fr.  Pat.  312,846,  July  19,  1901. 

This  invention  relates  to  the  manufacture  of  compositions 
ot  a  celluloid  nature  eontiiining  both  nitrocellulose  and 
casein  in  intimate  mixture,  and  to  the  method  by  which 
these  two  substances  are  incorporated  together.  The 
nitrocellulose  mass  is  prepared  by  any  of  the  ordinary 
celluloid  processes.  The  casein  is  converted  into  a  plastic 
mass  by  immersing  casein  in  an  aqueous  solution  of  borax 
or  sodium  carbonate  for  24 — 48  hours.  The  solution  is  then 
drained  off,  and  the  mass  is  steeped  in  alcohol  or  other  con- 
venient solvent  of  celluloid,  which  displaces  most  of  the 
water  absorbed  and  renders  the  casein  capable  of  being 
mixed  with  the  celluloid.  The  preparation  ot  the  casein 
may  be  performel  in  one  operation  by  steejiing  it  in  a 
mixture  of  1  part  of  the  borax  solution  with  3 — 10  parts 
of  alcohol.  The  two  masses  are  then  thoroughly  incor- 
porated by  rolling  machinery  similar  to  that  used  in  the 
celluloid  industry.  Compositions  consisting  of  one-third, 
one-half,  and  two-thirds  of  casein  are  specified. — J.  F.  B. 


1 


XX.-FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES.  AND  EXTRACTS. 

Ozone;  Production  of .     A.  Ladenburg.     Ber.,  1901, 

34,  [16],  3849—3851. 
The  author  has  endeavoured  to  find  the  best  conditions  for 
the  production  of  ozone  by  the  silent  electric  discharge. 
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The  apparatus  consisted  of  a  battery  of  20  or  30  accamu-  ] 
lators,  a  Siemens'  electromotor  interrupter,  which,  at 
60  vults,  fave  2,100  revolutions  and  42,000  breaks  per 
minute,  a^Kuhmkorff  of  about  20  cm.  diameter,  and  a 
lierthelot's  ozoniser  cooled  in  running  water.  The  current 
of  oxvgen  was  sent  through  a  glass  bulb  for  20  or  30 
minutes  at  a  regular  speed,  the  bulb  closed,  the  ozone 
estimated  by  means  of  potassium  iodide  (this  Journal, 
1901,  749),  and  calculated  as  a  percentage  of  the  volume  of 
the  bulb.  Under  the  conditions  given,  the  maximum  yield  of 
ozone  (about  10  per  cent,  at  17'— 20  C.)  was  obtained 
with  a  current  of  2 — 2-5  amperes;  either  more  or  less 
current  caused  a  decrease  in  the  yield.— A.  C.  W. 

Sulphur ;  Acidity  of  Sublimed  '.    N.  Leonard. 

AQ.alyst,  1901,  26,  [309],  319—320. 

ALxnovGH  sublimed  sulphur,  according  to  the  British 
Pharmaeopceia,  should  not  have  any  action  on  litmus,  the 
author  states  that  it  is  rare  to  meet  with  samples  complying 
with  this  requirement.  In  eight  samples  the  amount  of  sul- 
phuric acid  was  found  to  be  from  0  02  to  0-2.jper  cent., 
the  average  being  0- OS  per  cent.  A  sample  of  perfectly 
neutral  sublimed  sulphur,  when  kept  in  a  moist  state  in  a 
stoppered  bottle,  became  distinctly  acid  after  three  months, 
and  at  the  end  of  four  years  contained  0-2  per  cent,  of  sul- 
phuric acid.  No  sulphurous  acid  could  be  detected.  Another 
Siimple  dried  at  100=  C,  and  kept  in  a  dry  state  for  four  years, 
showed  a  barely  perceptible  acid  reaction. — W.  P.  S. 

Basic  Sismuth  Gtdlate  ;   The  supposed ,  of  the  Coder. 

P.   Thibault.     J.   Pharm.  Chim.,  1901,  14,   [UJ,   487— 

493. 
PcRE  bismuth  gallate  was  prepared  by  the  action  of  gallic 
acid  on  hvdrated  bismuth  oxide  (this  Journal,  1901,  149). 
The  salt  has  the  formula  C-H;0,-Bi ;  it  is  soluble  in  excess 
of  alkalis  and  alkali  carbonates.  The  solution  of  bismuth 
gallate  in  caustic  potash  was  evaporated  in  a  current  of 
hydrocren,  in  order  to  avoid  the  influence  of  the  carbon 
dfoxide  of  the  air,  and  the  residue  extracted  by  alcohol 
The  compound  left  was  soluble  in  water,  insoluble  in  alcohol 
and  ether.  It  had  the  composition  corresponding  to  the 
formula  C;H;0;BiK;.2H.O,  after  drying  at  100"  C.  Similar 
results  we're  obtained  with  caustic  soda.  These  facts  are 
considered  to  show  that  bismuth  gallate  is  different  from 
other  bismuth  salts,  that  it  is  not  really  a  basic  salt,  but 
should  be  regarded  as  a  complex  acid — bismuthogallic 
acid.— A.  C.  W. 

Bismuth  Compounds  of  Organic  Acids  employed  in 
Piarmnci/.  Prunier.  •!.  Pharm.  Chim.  1901, 14,  [11], 
493—499. 

XoxF,  of  the  organic  salts  of  bismuth — benzoate,  salicylate, 
and  basic  gallate — are  correctly  named  in  the  Codex.  The 
two  former  are  mixtures,  and  therefore  cannot  be  con- 
sidered as  salts  Thibault  has  shown  that  a  true  salicylate 
exists  (this  Journal,  1901,  927),  and  that  the  basic  gallate 
should  be  termed  bismuthogallic  acid  (see  preceding 
abstract) ;  in  fact,  it  reddens  litmus,  and  is  soluble  in 
both  acids  and  alkalis.  Bismuthogallic  acid  (derniatol) 
is  given  the  formula — 

C6H5(CO,H)(OH)/       >Bi(OH).H.,0, 

which  explains  the  formation  of  its  alkali  salts.  The 
following  formula;  have  alrcadv  been  proposed  for  airol — 
(OII),.CftH„.CO.OI!i(OH)I,  and  iodogallicine— 

(0H).(  CO .  OCH3)C6H„ .  OBil .  OH. 

Tartaric  acid  also  forms  a  compound  with  bismuth  con- 
taining 1  atom  of  metal  to  2  mols.  of  acid,  from  which  the 
bismuth  is  not  precipitated  by  excess  of  alkalis. — A.  C.  W. 

Opium,  Raasiau ,    and  Results  of  the    Quantitative 

Determination  of  Morphine.     E.  Goldberg.     Chem.-Zeit. 
1901,  35,  Rep.,"367. 

Although  there  are  districts  in  Kussia  with  soil  and 
climate  suitable  for  the  cultivation  of  the  poppy,  it  is  rarely 


grown.  The  author  has  examined  samples  from  the 
Ssemiretschinsky  district.  Russian  opium  forms  flattened 
spherical  lumps,  differing  in  size,  wrapped  in  poppy  leaves, 
soft  and  elastic  within,  of  a  pale  brown  colour  and  smooth 
section,  ivitii  a  waxy  lustre,  of  a  peculiar  narcotic  odour  and 
a  sharp,  bitter  taste.  A  microscopic  examination  revealed 
in  the  opium  portions  of  the  fruit  capsule,  but  no  foreign 
impurities.  Four  samples  contained  15 -3 — 17'2  per  cent, 
of  water,  4'2.5^4'J  per  cent,  of  ash,  and  38'o — 39'7  pet 
cent,  of  water-soluble  constituents.  The  author  has  com- 
pared the  processes  of  the  Russian  Military  Pharmacopoeia 
II.  and  the  German  Pharmacopoeia  IV.  for  the  determina- 
tion of  the  morphine.  The  results  follow,  expressed  in 
percentages : — 


Russian  Military 
Pharmacopoeia  11. 

German 

Pharmacopoeia  IV. 

Gravi-    1     Volu- 

Oravi- 

Volu- 

metric.  1    metric. 

inetric. 

metric. 

Asia  Minor  opium    I. . . 

10-73          10-58 

10-2S 

10-16 

M                 „ 

II... 

11-63          11'62 

10-95 

10-73 

Persian 

8-«           8-26 

7-8  i 

7-75 

Russian           „ 

I... 

S-23            812 

7-34 

7-2.9 

11... 

7-7t    :        7-64 

7-16 

7-12 

III... 

7-83            7-68 

7-08 

7-00 

" 

IV... 

7-86    1       7-8S 

7-11 

7-Ofi 

The  author  is  of  the  opinion  that  the  water  in  powdered 
opium  should  be  fixed  at  .">  per  cent.,  and  the  morphine  at 
10  per  cent.  Kussian  opium,  which  contains  less  than  10 
per  cent.,  could  then  be  mixed  with  other  opiums  containing 
more  morphine. — A.  C.  W. 

Hydroxycinchotinc.     AV.  Widmar.     Honatsh.  fiir  Chem., 
1901,22,  [19],  976— 982. 

Skraci'  has  shown  that  the  cinchonine  "  sulphonic  acid  "  is 
probably  an  addition  compound  (this  Journal,  1901,  499). 
Jungfieisch  and  Loger  obtained  a  hydroxycinchonine  by 
boiling  cinchonine  with  dilute  sulphuric  acid  (Comptes  Rend. 
105,  12.iS).  The  author  employed  the  sulphonic  acid 
obtained  as  a  by-product  in  the  pre|iaratioii  of  ;3-isocin- 
chonine  by  the  action  of  sulphuric  acid  of  1  7  sp.  gr.  The 
brown  resin  obtained  on  evaporation  of  the  solution  was 
dissolved  in  sulphuric  acid  of  1  -.^2  sp.  gr.,  and  the  solution 
heated  on  the  water-bath  for  three  hours.  After  cooling, 
an  equal  volume  of  alcohol  and  ammonia  was  added,  to 
alkaline  reaction.  The  bases  were  extracted  by  ether,  and 
neutralised  ;  the  salts  were  dissohed  in  50  per  cent,  alcohol, 
nnd  water  added  to  incipient  turbidity.  On  coolmg,  a 
crystalline  base  separated.  The  mother  liquor  contained 
j8  isocinchonine.  After  purification,  the  base,  (,',5H.,jNo()o, 
melted  at  268^  C.  (uncorr.)  ;  it  cry.stallised  in  white  prisms. 
The  optical  rotation  was  [a]„  =  +  200-79'.  The  sulphate, 
(CigH^iNV^OiH.^SOj.SHoO,  formed  thick  white  prisms 
which  melted  at  233° — 234"  C.  The  hydrochloride  formed 
white  needles  containing  2H;0  ;  it  melted  at  227°— 229"  C. 
The  hydroxyoinchonines  obtjiined  by  Jungfieisch  and  Leger 
were  readily  soluble  in  alcohol,  and  differed  in  melting 
point  and  optical  rotation  from  the  above  compound. 

—A.  C.  W. 

Caffeine  ;     Occurrence  of .     Beitter.      Ber.  Deutsch. 

Phar.  Ges.    Through  the  Chem.  and  Druggist,  I90I,  59, 

[1140],  872. 

The  author  examined  various  portions  of  the  coffee  bean 
and  other  plants  as  to  their  content  in  caffeine,  with  the 
results  shown  in  the  accompanying  table. 

China  tea  contained  3-06  per  cent,  in  the  leaf  dust,  traces 
in  the  fruit  and  root,  and  1 — 2  per  cent,  in  the  old  and 
yonng  leaves.  Assam  tea  contained  2  ■  48  per  ceut.  in  the 
young  leaves  and  1 -66  per  cent,  in  the  old  leaves.  Dried 
Mate  leaves  contained  1  •  28  per  cent.,  whilst  the  well-roasted 
leaves  showed  1-10  per  cent.  Kola  nuts  contained  1-24 — 
1-50  per  cent. 
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Arabian  Colteo. 

Liberian  Coffee. 

Gi-cen  seeds 

Per  Cent. 
1-22 
T04 

Per  Cent. 

Wood 

Root 

traces 
none 

rsi! 

1-46 

none 

Pericarps '. .. 

Ripe  fruits 

Half-ripe  fruits 

Yoiins  fruits 

Twig-bark 

1-24 
1-00 
TSfl 
1-02 

•■ 

none 
0-70 

o-« 

none 

—A.  S. 

Cotoine.     .T.  PoUak.     M.)natsh.  fiir   fheui.,  1901,  22,  [19]- 
fl9C— 1001.     (See  also  this  Journal,  1895,  382.) 

By  the  transformation  of  hj'drocotoine  into  dimethylphenj  1- 
cumarin,  its  formula  is  shown  to  be  (',iH.,(OCH,)(OCHi) 
(C0.C6H5)(<)11)[1  :;!;4:.5]  (Monatsb.lur'Cliem.18,  742). 
The  author  has  now  prepared  from  cotoine  a  mononitroso 
compound  by  the  action  of  acetic  acid  and  potassium  nitrite. 
Excess  of  the  reagent  did  not  yield  a  dinitro.so  compouml. 
Thus,  according  to  the  observations  of  Kostanecki  (Ber.  20, 
3133),  the  position  between  the  two  hydroxj-ls,  whi.'h  are  in 
the  »i-pjsition,  must  be  occupied.  Therefore  the  formula  of 
cotoine  is  CcH;(OCH3)(OH)(CO.CcH5)(OH)[l  :  3  :4  :  5]. 
Nitrosocotome  crystallises  from  acetic  acid  in  yellow 
needles  or  dark  red  leaflets  ;  the  latter  effloresce  in  the  air, 
and  probably  contain  acetic  acid  of  crystallisation.  Both 
forms  melt  at  153°— 154'  C— A.  C.  W. 

Arlemishi.     M.  Freund  and  L.  Mai.     Ber.  1901,  34, 
[15],  3717—3719.     (.See  also  this  Journal,  1901,  1235.) 

Artemisin,  C,5H,,0j,  is  contained  in  the  seeds  of  Artemisia 
7iiariti:iia ;  like  santonin,  Cj^HigO;;,  it  is  a  lactone.  It  dis- 
solves in  acids  to  form  the  salts  of  a  monobasic  acid.  The 
silver  salt,  C'uHijOa.COjAg,  crystallises  with  aH^O,  which 
is  lost  in  vacuo  over  sulphuric  acid. 

The  methyl  estei',  obtained  by  heating  the  silver  salt  with 
methyl  iodide,  melts  at  180°  C.  ;  on  heating  with  hydro- 
chloric acid,  artemisin  is  regenerated.  C>n  distillation  with 
zinc  dust,  artemisin  jields  a  hydrocarbon,  Ci.,H,2,  boiling  at 
264°  C,  which  appears  to  be  identical  with  j8-dimethylnaph- 
thalene  (Annalen,  211,  3fi8).  By  the  same  reaction  santonin 
yields  1.4-dimethylnaphthalene.— .\..  (J.  W. 


J.  Starke.     Bull.  Class.  Sci. 
I'harm.  J.  1901,67,  [1640], 


Solanine  in  Tobacco  Seeils. 
Acad.  R.  Beige,  1901,379 
599. 

The  author  was  unable  to  detect  the  presence  of  solanine 
in  the  seeds  of  Nicotiana  ttthacum  and  A'.  macrophi/Ua, 
which,  according  to  Albo,  contain  this  alkaloid.  The  state- 
ment of  other  observers,  that  nicotine  docs  not  occur  in  the 
seeds  themselves,  is  confirmed. — .V.  S. 

Berbeiiiie ;  Determination  of .     H.  M.  Gordin. 

See  under  XXIII.,  i>a<je  142. 

€00011167' Detection  of .     II.  I'roclss. 

.See  under  XXIII.,  page  142. 

Vanillin;  Action  of  Bcnzaldehi/de  on .      [Diahlclii/dis 

obtained  by  the  Action  of  Aldclii/dcs  on  Aromatic  Hijdr- 
o.iyaldehydes.]  M.  Rogow.  Ber.  1901,  34,  [16],  3881- 
3884. 
By  means  of  zinc  chloride  as  condensing  anient,  a  reaction 
may  be  effected  between  aldehydes  and  aromatic  hjdr- 
oxyaldehydes,  similar  to  that  between  aldehydes  and 
phenols — 

R.CHO  +  2C6Hj(OH).CHO  = 
R.CH[C6H3(OH)CHO]2  +  ILO. 

The  products  readily  resinify,  and  are  not  easily  isolated 
unless  definite  conditions  are  observed.  Benzaldivanillin  is 
obtained  as  follows  :— 20  grms.  of  vanillin  are  well  ground 


with  10  grms.  of  recently  fused  zinc  chloride,  the  mixture 
brought  into  a  flask  provided  with  an  upright  tube,  6'5  c.c. 
of  benzaldehyde  added,  and  the  mixture  heated  for  six  hours 
in  an  oil-bath  at  114° — 1 16°  C.  The  product  is  heated  with 
125  c.c.  of  80  per  cent,  acetic  acid,  the  solution  cooled, 
mixed  with  600  c.c.  of  water,  and  after  24  hours  the 
precipitate  filtered  off,  dissolved  in  glacial  acetic  acid,  the 
solution  boiled  with  animal  charcoal  for  30  minutes,  filtered 
hot,  the  residue  washed  with  hot  acetic  acid,  the  filtrate 
heated  to  boiling,  and  boiling  v.ater  added  until  a  slight 
turbidity  appears.  After  24  hours  the  crystalline  deposit 
is  twice  recrystallised  from  hot  80  per  cent,  acetic  acid, 
dried,  boiled  with  much  benzene,  the  filtrate  cooled,  2  vols. 
of  petroleum  spirit  added,  and  stirred.  After  1 '. — 2  hours 
this  precipitation  is  twice  repeated  :  finally  the  precipitate  i-- 
washed  with  light  petroleum  spirit.  Benzaldivanillin  forms 
light,  white,  microscopic  needles,  which  melt  at  221 '5° — 
222  •  5°  C.  (corr.).  It  reduces  ammoniacal  silver  nitrate  in 
the  cold,  Fehling's  solution  on  warming,  is  soluble  in  caustic 
soda,  ammonia,  and  sodium  carbonate,  insoluble  in  sodium 
bicarbonate.  By  the  action  of  acetic  anhydride  and  one  drop 
of  sulphuric  acid,  benzaldivanillin  gives  the  hexacetate — 


C,U, .  CH  [C6H,(C.,H30o)  (OCH3) .  CHCaHjO.).],,, 


which  melts  at   159-5°— 162-5 
soluble  in  benzene  and  acetone.- 


C.  (corr.),  and  is  readily 
-A.  C.  W. 


Esterification  [Ilhodino/,  Gcraniol,  Linalool,Sfc.~\  in  Plants 

The  Mechanism   of .     K.  Charabot  and  A.  Hebei 

Bull.  Soe.  Chim.  1901,25,  [22],  955— 95.5. 

The  authors  have  previously  found  that  when  geraniol  is 
esterified  by  acetic  acid,  the  ratio  of  combined  geraniol  to 
total  geraniol.  when  a  state  of  equilibrium  had  been  attained, 
is  67  :  100  (Bull.  Soc.  Chim.  25,  884).  Rhodinol  has  now 
been  treated  in  a  similar  manner.  The  alcohol  was  obtained 
from  geranium  oil,  and  separated  from  geraniol  by  the 
method  of  Tiemann  and  Schmidt  (this  Journal,  1896,564). 
The  ratio  of  combined  to  total  rhodinol  is  8,i  :  100.  Thus 
rhodinol  is  more  completely  esterified  than  geraniol. 

The  division  of  an  acid  amongst  the  alcohols  in  the  plant 
was  next  studied.  Algerian  geranium  oil  was  shaken  with 
a  50  per  cent,  solution  of  sodium  salicylate  (45  per  cent, 
strength  is  better),  which  di-ssolves  terpene  alcohols,  but 
not  their  esters.  (See,  however,  Darzeus  and  Armiagent, 
page  142.)  The  pure  alcohols  were  separated  from  the 
mixture  of  esters  and  free  alcohols  by  means  of  phthalic 
anhydride,  and  the  rhodinol  was  then  estimated  m  both 
mixtures  by  destro}  ing  the  geraniol  with  phthalic  anhydride. 
A  process  given  in  Schimmel's  Report  for  April,  1901, 
was  also  used; — 10  c.c.  of  the  mixture  of  alcohols  is 
heated  on  the  water-bath  for  one  hour  with  20  c.c.  of  strong 
formic  acid,  when  the  geraniol  is  dehydrated,  whilst  the 
rhodinol  is  converted  into  the  ester,  which  is  then  estimated 
by  saponification.  The  result  by  both  processes  was  that 
the  esters  contain  a  somewhat  higher  proportion  of  rhodinol 
than  the  free  alcohols. 

The  results  of  this  communication  and  the  preceding 
(/or.  (it.)  are  summarised  as  follows:— Ksterific^ition  in 
plants  is  produced  by  the  direct  action  of  acids  on  alcohols  ; 
it  is  facilitated  by  some  substance  playing  the  part  of  a 
dehydrating  agent.  This  conclusion  is  based  on  the 
observations  (1)  that  linalool  is  esterified  by  acetic  acid  far 
more  slowly  than  in  the  plant;  (2)  that  those  terpene 
alcohols,  which  are  most  easily  ei-teritied  bj'  a  jiarticular 
acid,  are  also  found  to  be  combined  with  that  acid  in  the 
largest  proportion  in  the  plant ;  (3)  that  for  the  same 
terpene  alcohol,  the  acid  which  combines  most  readily  with 
the  alcohol  is  also  the  aciil  of  which  the  ester  is  most 
abundant  in  the  plant ;  (4)  thai  when  two  alcohols  co-exist 
in  a  plant  and  a  mixture  of  them  is  esterified,  the  acid  is 
divided  between  them  in  the  same  manner  a-  in  the  plant. 

—A.  (.-.  W. 

Albumin    from     Yolk    of   Eag ;     Carboln/drate     Groups 

in C.  Neuberg".     Ber.    1901,34,'    [16],    3963— 

3967. 
The  albumin  was  obtained  by   the   method  of  Griibler ;  it 
gave  up  no  reducing  substance  to  boiling  water.     It  was 
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freed  from  ovomucoid  by  twice  dissolving  in  dilate  alkali,  pre 
cipitatiag  with  acetic  aciil,  and  boiling  the  very  slightly  acid 
liquid.  CO  grms.  of  the  material,  Sue  a*  dust,  were  shaken 
with  60  CO.  of  fuming  hydrobromic  acid  (sp.  gr.  1-49)  for 
two  hoars  in  the  cold.  The  jelly  was  diluted  with  300  c.e. 
i'(  water  and  boiled  gently  for  ly  hours.  After  removal  of 
bromine  (as  lead  bromide  and  in  vacuo)  and  evaporation, 
reducing  sub-tances  were  extracted  by  alcohol  and  oxidised 
by  nitric  acid.  From  the  jiroduct  uorisosaccharic  acid 
was  finally  isolated  as  the  cinchonine  salt.  Thus,  a  group 
producing  cbitosamine  is  present  in  the  albumin.  The 
mother-liquors  of  the  cinchonine  salt  contained  what  was 
most  probably  the  rf-saccharate  ;  this  must  be  a  secondary 
product. 

The  alcoholic  extracts  of  the  product  of  the  hydrolysis  by 
hydrobromic  acid  (as  abore)  yielded  with  p-bromophenyl- 
hydrazine  the  (Z-glueosazone  alone.  The  substance,  from 
which  the  saccharic  acid  is  produced,  is  still  to  be  found. 

The  following  salts  have  not  hitherto  been  described  : — 
Cinclionine  d-saccharate  crystallises  in  spherical  clumps  or 
in  fine  white  needles,  which  turn  brown  at  190'  C.  and 
slowly  decompose ;  it  is  soluble  in  water  and  hot  alcobol, 
less  soluble  in  acetone,  insoluble  in  benzene,  chloroform, 
ethyl  acetate,  and  ether;  [a]i.  =  +  1S2\  Quinine  d- 
saccharale  crystallises  in  long  needles,  which  melt  at 
174"  C. ;    it  IS  similar  in  properties  to  the  cinchonine  salt. 

—A.  C.  \V. 

Corydaline.      Pari    VI f.       Corydaline  ;     Constitution  of 

.    J.  J.  Dobbie  and  A.  Lauder.      Proc.  Chem.  Soc, 

17,  [244],  252. 

The  decomposition  products  of  corydaline  have  been 
studied  by  the  authors  in  greater  detail,  with  the  following 
results.  The  acid,  C6U4X(CO.,H)3,  obtained  by  oxidising 
corydaline  (this  Journal,  1892,  264  and  633),  is,  by  long- 
continued  heating  with  potassium  permanganate  in  alkaline 
solution,  converted  into  2:3:4:6-pyridinetetracarboxylio 
acid.  The  acid,  CjH4N(CO;H)3,  must  therefore  either  be 
2 — CH3  3:4;6-pyridinetricarboxylic  acid  or  2 — CH3  4:5:6- 
pyridinetricarboxylic  acid.  From  what  follows,  the  former 
formula  is  probably  the  correct  one. 

Corydilic  acid,  Ci;H8X(OCH3)„(CO;H)3  (Trans.  Chem. 
Soc.  1897, 71, 657),  is  soluble  in  hydrochloric  acid,  and  under 
certain  conditions  forms  an  unstable  hydrochloride.  When 
boiled  with  potassium  permanganate,  it  is  split  up  into  a 
mixture  of  meta-hen.ipinic  acid  and  the  acid  CsH4N(C02H)3. 

When  corydic  acid  (Trans.  Chem.  Soc.  1897,  71,  637), 
Cnll9X(OCH3);(CO„tI)2,  is  oxidised  with  permanganate 
at  the  ordinary  temperature,  it  yields  a  yellow,  dibasic  ajid, 
C,;HgN(OCH3)2(CO»H).,,  which  contains  the  two  methoxyl 
groups  of  corydic  acid. 

Mild  oxidising  agents  remove  four  atoms  of  hydrogen 
from  corydaline  and  convert  it  into  dehydrocorydillne,  an 
intensely  yellow  coloured  base  (Trans.  Chem.  !?oc.  1897, 
71,  657).  Berberine  is  also  a  yellow  coloured  base,  but 
readily  takes  up  four  atoms  of  hydrogen,  forming  colourless 
tetrahydroberberine.  Corydaline  therefore  corresponds  to 
tetrahydroberberine  and  dehydrocorydaline  to  berberine. 


Corydaline 
(colourless). 

C,v,Il23S04. 

Dehydrocorydalme 
(yellow). 


Tctraliydroberbsrine 
(colourless). 

Berberine 
(yellow). 


The  four  oxygen  atoms  of  corydaline  are  all  present  in 
methoxyl  groups  (Trans.  Chem.  Soc.  1892,  61,  605). 

Corydaline  to  Berberine,  Relation  of ;   O.i-idation  of 

Berberine   with  Nitric  Acid.       J.    J     Dobbie   and    A. 
Lauder.     Proc.  Chem.  Soc.  17,  [244],  255. 

In  the  previous  abstract  it  is  shown  that  the  constitution  of 
corydaline  can  be  expressed  by  a  formula  similar  to  one  of 
the  formula;  projiosed  by  Perkin  for  berberine. 

By  oxidi-^ing  berberine  with  dilute  nitric  acid  in  exactly 
the  same  way  as  was  followed  iu  the  preparation  of  corydic 
acid  (Trans.  Chem.  Soc.  1897,  71,  657),  an  acid,  CisH,, 
NOi  (m.  pt.  285°),  was  obtained  closely  resembling  corydic 


acid  in  properties,  and  obviously  bearing  to  berberine  the 
same  relation  as  corydic  acid  to  corydaline.  This  acid  is 
only  soluble  with  gre.it  difficulty  in  hotw.ator;  it  dissolves 
in  sodium  hydroxiie,  forming  a  b!oo;l-red  solution.  It  is 
dibisic,  almost  all  its  salts  are  soluble,  a  notable  exception 
being  the  acid  silver  salt.     It  contains  no  methoxyl  groups. 

ExGUSH  Patent. 

Organic  Peroxides ;  Production  of .     R.H.Page. 

Detroit,  U.S.A.     Eng.  Pat.  18,733,  Sept.  19,  1901. 

The  process  claimed  consists  in  subjecting  a  mixture  of  an 
aromitie  aldehyde  and  a  fatty  anhydride,  in  a  thin  film  or 
on  absorbent  material,  to  the  action  of  a  gaseon;  oxidising 
agent  (air),  the  supply  of  which  is  reguUitel.  The  retarded 
oxidvtion  thus  attained  is  stated  to  give  a  much  better 
yield  than  oxidation  in  the  open  air. — A.  C.  W. 

Phthalic    and     Benzoic    Acid ;     Manufacture    of    . 

Fabrique    Baloise    de    Produits    Chimiques.      Fr.    Pat. 
313,187,  Aug.  2,  1901. 

See  Eng.  Pat.  15,527;  this  Journal,  1901,  1139.  See  also 
Berichte,  21,  1616. 

Fkexch  Patent. 

ainnone;  Process  for  Obtaining Chuit,  Naef  and 

Co.     Fr.  Pat.  312,790,  July  17,  1901. 

The  claims  relate  to  a  new  process  for  converting  pseudo- 
ionone  with  very  good  yields  into  a  mixture  of  cyclic 
isomers,  containing  a  predominant  proportion  (about  80  per 
cent.)  of  a-ionone,  by  causing  syrupy  phosphoric  acid  to 
act  upon  pseudo-ionone,  preferably  at  a  low  temperature, 
diluting  and  distilling  with  steam. 

For  purification,  the  mixture  of  isomers  obtained  is  first 
treated  with  sodium  sulphite  or  bisulphite  in  presence  of 
ammmium  chloride;  common  salt  is  then  added  to  the 
solution  until  satur.tted,  and  the  crysta'line  compound  of 
o-ionone  which  is  precipitated  is  filtered  off.  This  crystal- 
line compound  m;iy  either  be  used  as  such  in  perfumery 
or  the  o-ionone  rany  be  set  free  by  any  known  process 
{e.g.,  decomposition  with  soda),  and  obtained  absolutely 
pure  and  colourless  by  steam  distillation. — J.  F.  B. 


XXI.-PHOTOaRAPHY. 

Silver  Sub-Haloids.     K.  Emszt.     Zeits.  anorg.  Chem.  28) 
346—354.     Chem.  Centr,  1901,  2,  [25],  1300. 

The  author  has  examined  the  action  of  nitric  acid, 
ammonia,  and  sodium  thiosniphate  on  the  products 
obtained,  according  to  Vogel's  method  (this  Journal,  1900, 
374),  by  the  action  of  silver  nitrate  on  cuprous  haloids. 
He  finis  that  nitric  acid  dissolves  half  the  silver,  and  that 
ammonia  and  sodium  thiosniphate  dissolve  silver  haloid. 
These  products  cannot  be  identical  with  the  sub-haloids 
formed  by  the  action  of  light  on  photographic  plates,  as 
they  are  sensitive  to  light,  and  a  developer  is  without  action 
on  them.  ilercury  dissolves  silver  from  the  products 
obtained  by  VogeVs  method,  and  the  Latter  also  become 
richer  in  silver  by  washing,  so  that  apparently  they  de- 
compose immediately  after  formation  into  silver  and  silver 
haloid. — A.  S. 

Sih-cr  Chloride  Gelatin;  Developer  for .     H.  and 

R.  E.  Liesegang.     Chem.-Zeit.  1901,  Rep.  372. 

Certain  substances,  which  cannot  be  used  for  silver 
bromide,  can  be  used  as  developers  for  silver  chloride, 
which  is  more  easily  reduced.  A  solution  of  gallic  acid, 
to  which  soda  has  been  added,  develops  exposed  silver 
chloride  gelatin  paper  (without  excess  of  silver  nitrale)  in  ' 
a  few  minutes  ;  without  alkali  there  is  no  action.  Alkaline 
taunin  solutions  do  not  act.  A  mixture  of  hydroquinone 
and  sulphite  develops  silver  chloride,  as  ilo  pyrogallol  and 
pure  p-aminophenol  in  a  pure  aqueous  solution  without 
sulphite.  Amidol  is  less  active  than  metol ;  the  aqueous 
soUitiou  of  the  former  is  without  action,  but  the  aqueous 
solution  of  metol  develops  a  red  picture  on  silver  chloride 
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gelatin  paper,  though  more  slowly  than  with  pure  pyro-  [ 
gallol.     An  addition  of  sulphite  converts  metol  into  a  rapid 
developer. — A.  C.  W. 

Thiosulpkale  and  Ferrocyanide ;  Action  of ,upon  tin- 
Latent   Pholnqraphic  Iinuye.     Ltippo-Cramer.     Brit.  J. 
Phot.  1902,49,  ['.il74],  11. 
Althodgh  the  practical  advantage  of  using  a  jmall  quantity 
of    sodium    thiosulphate   in   or   before   a   ferrous   oxalate 
developer,  and   that  developer  only,   has  been   known  for 
years,  but   litlle   is   understood  of   the  mechanism  of  the 
process  involved.     The  thiosulphate  serves  not  merely   to 
accelerate  development ;  it  actually  decreases  the  time  of 
exposure.      For   instance,   an   exposure    of  eight   seconds   1 
followed  by  a  development  for  eight  minutes   in  oxalate 
without    thiosulphate,    and   an    expiisure   of   foiir   seconds 
followed   by  a  development   for  six  minutes  with   a   pre- 
paratorv    bath    of    thiosulphate,    yield     almost     identical 
negatives.     In  fact,  as  Abney  has  said,  for   the   same  time 
of^development,  employment  of   thiosulphate  enables   the 
period  of  exposure  to  be  reduced  to  one-third.     Using  a 
1:1000  bath  of  thiosulphate,  it  seems  to  make  very  little 
diflFcrence  whether   the   reagent   is   aided   to   the   oxalate 
developer,  employed  as  a  preliminary  bath  followed  by  a 
gentle  rinse  in  water,  or   used  as  a  separate  bath  followed 
bv  a  three  hours'  wash  in  running  water.     But  the  favour- 
able action  of  the   thiosulphate  is  only  to  be  noticed  when 
it  is  employed  after  exposure;    a   plate  similarly  treated 
before  being  put   in   the  camera  showed  general  fog,  and 
suggested  photographic  under-exposure.     Even  after  being 
used  several  times  the  thiosulphate  bath  gives  no  indication 
of  having  dissolved  silver.     It  might  therefore  be  iuferred 
that  an  insoluble  double   thiosulphate  of   silver  or   silver 
sulphate  was  formed  by  this  treatment ;  but  such  an  hypo- 
thesis fails  to  explain  why  the  process  is  ineffective  before 
exposure,  and  why  thiosiilphate  is  altogether  useless  when 
alkaline  development  is  adopted.     Other  substances  beside 
thiosulphate   behave  in  a   similar  manner   to   the  ferrous 
oxalate    developer :    sodium    sulphite,   which    is    weaker  ; 
"  liver  of  sulphur,"  which  is  more   powerful.     Made   up  as 
a   IrlOOO  bath,  the   latter  body   cpiickly   decomposes  and 
deposits  sulphur  ;  in  this  condition  it  augments  the  capacity 
for  development  very  considerably,  and  produces  an  appre- 
ciable amount  of  fog.     Kveu   a   one   per  million  solution 
yields    an    exceptionally    dense    negative.      The   stronger 
solution  of   "  liver  of   sulphur "    alters   the  colour  of  the 
silver  bromide  to  a  brownish-yellow   as  seen  by  daylight, 
and    the   change   is   noticeable    in   the    dark   room,    silver 
sulphide  being  apparently  formed.      Neither  sulphite  nor 
thiosulphate  produces  this  elTeet.     "  Thiosinamin,"  which  is 
so  energetic  a  solvent  of  silver  halides  that  it  has  been 
proposed  as   a   fixing  reagent,  somewhat  resembles  thio- 
sulphate in  its  effect  upon  oxalate  development,  but  it  does 
not  shorten  the  time  of  necessary  exposure.     As  a  1 :  200 
preparatory  bath,  ammonium  thiocyanate  retards  the  initial 
stages  of  development,  but  the  action  gradually  increases  in 
rapidity,  until  finally  more  detail   in  the  shadows  is  brought 
out,  as  well  as  a  marked  quantity  of  fog.     All  these  sub- 
stances, except  the  polysulphides  of  the  "liver  of  sulphur," 
are  solvents  of  silver :  the  only  property  common  to  them 
all  is  that  they  contain  sulphur.     In  this  connection   it  is 
interesting  to  compare  the  parallel  action  of  alkaline  gallic 
acid,  which   plays  a>  part   in  chemical    development  only 
when  the  actual  developer  is  "metol"  (this  Journal,  1900, 
465). 

potassium  ferrocyanide,  which  has  been  recommended 
by  Himly  for  use  in  conjimction  with  quinol  (this  Journal, 
1890,  102),  is  a  simple  accelerator  of  alkaline  development, 
but  its  action  is  not  to  be  compared  in  extent  with  that  of 
thiosulphate  in  iron  development.  The  ferrocyanide  can 
be  used  in  the  proportion  of  50  c.c.  of  a  20  per  cent. 
■  solution  to  every  200  c.c.  of  developer,  and  it  exerts  its 
influence  upon  "  adurol,"  pyrogallol,  and  "  metol,"  as  well 
as  upon  quinol.  If  the  latent  image  is  immersed  for  one 
minute  in  a  20  per  cent,  solution  of  potassium  ferrocjauide, 
then  washed  thoroughly,  and  finally  developed  with  quinol 
and  potassium  hydroxide,  only  a  very  faint  negative  is 
produced,  which  cannot  be  strengthened  even  by  prolonged 
treatment. — F.  II.  L. 


Latent  Image ;   Constitution  of  the .     Liippo-Cramer. 

Brit.  J.  Phot.  1902,  49,  [2174],  12. 
Briefly  reviewing  the  results  mentioned  in  a  serial  article 
which  has  been  published  in  the  above  journal,  Liippo- 
Cramer  sums  up  the  present  position  of  our  knowledge  of 
the  effect  of  light  upon  sensitive  silver  films  in  the 
following  manner.  There  is  a  complete  absence  of  proof 
that  normal  photographic  exposure  produces  any  chemical 
change  in  silver  bromide.  (Since  precipitated  bromide  is 
easilv  reduced  to  the  metallic  state  in  the  absence  of  light, 
even  by  substances  which  are  not  photographic  developers, 
it  is  superfluous  to  presuppose  the  existence  of  a  chemically 
altered  silver  bromide  in  the  exposed  film  merely  to  explain 
"  development.  "  Emulsified  bromide  is  apparently  in  an 
unstable  condition,  dissociated  or  ionised.  In  this  state  it 
reacts  with  numerous  bodies  (e.g.,  in  "  ripening  "  processes 
or  their  opposite)  in  such  fashion  that  the  action  of  light  is 
facilitated  or  obstructed.  Actual  chemical  reduction  does 
not  occur  until  the  developer  is  applied.  The  most  reason- 
able hypothesis  is  that  light  produces  a  molecular  change. 
This  is  common  enough  :  it  happens  when  finely-powdered 
selenium  is  converted  to  the  crystalline  modification  by 
light  ;  when  selenium  in  light  becomes  a  better  electrical 
conductor  ;  when  sulphur  responds  in  the  electroscope  to 
light  rays  ;  when  the  chloride,  bromide,  and  iodide  of  silver 
in  crystals  are  reduced  to  powder  by  insol.ation;  when  they 
become  electrical  conductors  in  similar  circumstances. 

F.  II.  L. 

Printing-out  Proces.i ;   Theory  of  the .     Liippo  Graaier. 

Chem.-Zeit.  1901,  25,  [96],  Uep.  348. 
Thk  excess  of  silver  nitrate  in  the  printiugout  film  has, 
according  to  H.  W.  Vogel's  method,  been  regarded  as  an 
active  sensitising  agent,  the  silver  nitrate  indeed  by  exposure 
absorbing  the  liberated  chlorine,  and  forming  silver  chloride. 
The  author  found  this  theory  insufficient.  He  showeil  that 
silver  nitrate  alone  docs  not  favour  the  splitting  off  of  the 
halogen  in  the  separated  silver  chloride,  that  the  admixture 
of  citric  acid  does  not  materially  alter  it,  and  that  a  strong 
reduction  fakes  place  before  the  contact  of  the  citrate. 
.Since  in  consequence  of  exposure,  not  only  is  pure  silver 
chloride  slightly  reduced,  but  silver  citrate  by  itself 
experiences  still  less  alteration,  while  a  mixture  of  both 
supplies  a  proportionate  amoinit  of  silver,  so  the  principle 
of  absorption  would  account  for  some  by  itself.  If  that  in 
its  simple  form  were  sufficient  to  explain  the  splitting  off  of 
chlorine  (at  least  in  the  separated  silver  chloride),  a  body, 
which  absorbs  chlorine,  without  supplying  at  the  same 
time  nitric  acid,  as  a  reactive  agent  (like  silver  nitrate), 
must  produce  a  further  breaking  down.  The  addition  of 
ammonia  to  the  silver  chloride  in  place  of  silver  nitrate, 
and  the  addition  of  ammoniacal  silver  oxide  showed  no 
interruption  of  the  breaking  down  of  the  silver  chloride, 
.  which  was  comparable  with  the  eft'ect  of  organic  silver 
'  salts.  The  experiment  with  ammoniacal  silver  uxide  on 
emulsified  silver  chloride  showed  the  superiority  of  a  silver 
chloride-citrate  emulsion  in  regard  to  the  .separated  silver 
obtained.— W.  C.  II. 

Sepia  Platinum  Paper,  with  Cold  Development.  A  v. 
Hubl.  Phot.  Corr.  38,  674  ;  through  Chem.-Zeit.  25, 
[100],  Kep.  360. 

lii'  sensitising  platinum  paper  with  an  oxysalt  of  mercury 
instead  of  mercuric  chloride,  a  paper  is  obtained  from  which, 
by  development  in  the  cold,  perfect  prints  may  be  made, 
the  tone  varying  with  the  quantity  of  mercury  salt  used 
1  from  yellowish  black-brown  to  red-brown.  The  best  salt 
to  use  is  the  citrate  : — 1  grm.  of  yellow  mercuric  oxide  and 
."i  grms.  of  citric  acid  warmed  with  20  c.c.  of  water  till 
dissolved  and  filtered.  The  paper,  prepared  with  arrowroot, 
is  sensitised  by  a  mixture  of  S  c.c.  of  20  [ler  cent,  ferric 
oxalate,  4  e.c.  of  1  :  6  potassium  chloroplatinite,  and  1  to 
4  c.c.  of  the  mercuric  citrate.  Addition  of  ammonium 
citrate  or  oxalate  gives  clearer  lights,  of  sodium  chloro- 
plalinate  or  potassium  chromate  gives  greater  intensity.  The 
developer  is  a  1:4  or  1:8  .solution  of  potassium  oxalate, 
acidified  with  oxalic  acid ;  and  the  development  t;ikes  at 
lo;ist  five  minutes.  After  development  the  print  is  soaked 
lor  half  an  hour  in  1  per  cent,  hvdrochloric  acid,  and  then 
washed.— J.  T.  D 
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Engli.su  Patcsts. 

l'li«tii<irophs  ;    Process  for  the  Applimium  of  a  Metallic 
(\nithiq  to  Plates  and  other  linjiii  lioilies  ifauy  Desired 

Material,  Framed   or   otherwise,  for    Permanent   . 

('.  l*.  11.  Ahrle,  and  tlie  Jletalliiie-l'hitten-GesellBchaft, 
l''iankfoit  -  oil  -  the  -  Main,  Uermany.  Eug.  I'at.  G'24G, 
March  25,  1901. 
I'liE  phite  or  other  object  is  coattcl  with  japan  varuish, 
ivhichis  .allowed  to  hecome  dry  and  then  poUshed.  The 
\;Mni»hed  .surface  is  then  covered  with  a  filtared  solution 
oonlainiuK  8  parts  of  albumin,  (■.i  parts  of  honey,  11-5  parts 
of  water,  which  penetrates  into  the  Japan.  The  surface  thus 
prepared,  while  just  moist,  is  dusted  over  with  bronze 
powder  by  means  of  a  soft  brush,  and  the  surface  when 
thoroughly  dry  is  hardened  by  pouring  alcohol  over  it. 

—  L.  A. 

Phniographie    Prhitiii;/    Papers ;    Manufaeture   of  . 

M.  iierges,  Lancey,  France.     Eug.  I'at."  660y,  March  29, 

1901. 
This  invention  provides  for  the  manufaeture  of  a  photo- 
graphic printing  paper,  dispensing  with  the  preparation  of 
a  separate  gold  toning  bath.  To  an  ordinary  coated  paper, 
a  sensitising  solution  of  gclatiu  eoniaining  a  geld  salt, 
ammonium  Eulihoeyanide,  .silver  nitrati?  and  an  acid  (e.g., 
citric  acid)  is  applied.  The  prints  are  placed  without 
■washing  in  a  solution  of  common  salt  until  properly  toned 
and  are  then  fi.ved  aud  hardened  in  the  usual  manner. 

—J.  F.  B. 

Plates  and  Papers;  Mantifaeture  of  Photographic . 

Otto   liuss,  Kuschlikon,  near  Zurich,  Switzerland.     Eug. 
I'at.  22,040,  Nov.  1,  1901. 

Ca.sein  is  dissolved  in  citric  acid  solution,  glycerin  added 
(to  make  the  film  ultimately  formed  tiexible)  ai  d  the  liquid 
filtered  while  warm.  Paper  is  coated  with  this  liquid  at  a 
temperature  of  35°  to  50°  C.,  then  diied,  and  drawn  slowly 
over  or  through  a  dilute  solution  of  sodium  or  ammonium 
chloiide,  which  renders  the  film  in,sohible.  The  di;eil  or 
still  damp  paper  is  then  sensitised  by  being  floated  upon  a 
silver  solution. — L.  A. 

XXII.-EXPLOSIVES,  MATCHES,  Etc. 

English  Patent. 

Projectiles  for  Illuminating  or  Signalling  Purposes.     A.  J. 

lioult,  London.    From  The  Marine  T'orch  Co.,  Kaltimore, 

U.S.A.     Eng.  Pat.  10,797,  May  25,  1901. 
The    specification,   which    is    accompanied    by    drawings, 
comprises    14    claims.      A    cylindrical    shell   has,   at    the 
front,  burners  and  an  igniter  containing  calcium 
phosphide,  and  at  the  base  a  case  containing 
calcium    carbide.      When    the    shell    enters 
water,  the  phosphide  is   attacked,  phosphur- 
eited  hydrogen  is  evolved,  and  takes  fire  as  p 

the  shell  floats  upright.  Water  then  enters 
openings  near  the  base  and  reaches  the 
carbide.  Acetylene  is  evolved  and  is  ignited 
as  it  issoes  from  the  burners  at  the  top.  The 
shell  is  provided  with  a  tail,  upon  which  are 
rotating  wings.  The  water  inlets  are  provided 
with  an  arrangement  for  preventing  the  fiame 
of  the  powder,  on  discharge,  from  igniting 
acetylene  present  in  the  shell. — A.  C  W. 


as  the  speed  of  its  descent  at  these  places  is  thereby  lessened, 
and  the  time  can  thus  be  more  accurately  taken.  The 
contractions  and  marks  are  shown  at  a  and  b  in  the  annexed 
figures.  In  order  to  make  the  meniscus  more  distinct,  the 
author  puts  a  white  strip  vertically  on  the  farther  side  of  the 


outer  glass  cylinder,  and  al.so  two  black  transverse  bands, 
about  .3  cm.  deep,  at  about  the  height  of  the  marks  on  the 
gas  cylinder. — J.  A.  li. 

Aim  for  Use  in  the  Lahoralori/.     R.  Gnehm.    Zeits.  an^cw. 
Chem.  1901,14,  [48],  1208— 1209.  ° 

The  small  mill  shown  in  the  figure  is  constructed  on  the 
principle  of  an  indigo  mill.  It  consists  of  a  piece  of  gas 
tubing,  A,  of  suitixble  dimensions  (say,  127  mm.  in  lemrth 
by  1(13  mm.  in  width),  provided  with  an  internal  screw 
thread  at  H,  .and  an  external  one  at  lij.  Two  brass  plates, 
C|  and  C'n,  are  screwed  into  these  ends  so  as  to  form  a 
closed  drum,  and  projections  from  these  plates,  D,  and  O,, 
form  pins  resting  in  an  iron  frame  E,,  Ej.  The  cylinder 
is  made   to   rotate  by  means  of  the  twine-pulley,  F.     To 


E 
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XXIII.-ANALYTICAL  CHEMISTEY. 

APPARATUS,  ETC. 

Gas ;    Modificatiim    of    Schilling's    Apparatus  for    De- 

terminiuij    Specif  c     Gravity    o/    .        i\    Pannertz. 

J.  f.  Gasbeleucht.  1901,  44,  [50],  936. 

The  ordinary  form  of  Schilling's  effusion  test  for  de- 
termining the  specific  giavity  of  gas  h.as  the  gas  cylinder 
unifoimly  cylindrical.  The  author  contracts  it  to  about 
one-third  its  diameter  at  the  places  where  the  marks  are, 
by  which  the  time  of  its  descent  into  the  water  is  measured, 


charge  it,  the  plate,  Cj,  is  unscrewed,  and  the  material 
to  be  pulverised  introduced,  together  with  several  irou 
cylinders,  W,  or  balls,  or  both.  The  apparatus  is  stated 
to  be  serviceable  in  treating  cellulose  with  strong  sodium 
hydroxide  solution  and  similar  operations. —  C.  A.  JI. 

Apparatus  for  Simultaneous  Heating  under  a  PeJIux 
Condenser,  and  Introduction  of  New  Material.  R. 
Gnehm.     Zeits.  angew.  Cbem.  1901, 14,  [48],  1209. 

The  simultaneous  heating  and  stirring  and  introduction  o( 
fresh  malerial  is  easily  effected  by   means  of   the  device 
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sliown  in  the  figure.  The  glass  tube,  C.  passed  through 
an  iudia-rubbcr  cork,  B,  has  two  side  tubes,  D,  and  D.,, 
fused  on  to  it,  into  one  of  which  is  fitted  the  end  of  the 
reflux  condenser,  whilst  through  the  other  either  solid  or 


liquid  sulistances  can  be  introduced.  A  suitable  stirrer 
passes  through  the  centre  tube,  and  is  driven  by  a  cord 
passing  over  the  pulley,  G C.  A.  JJ. 

INORGANIC— QUANTITA  TIVE. 

Sodium    Arsenile    Solution;     Preparation     of    ,    for 

■    Volumetric  Ajtali/sis.     G.  Lunge.     Zeits.  angew.  Chem. 
,1901,  14,  [52],  129.3. 

Keplyixg  to  a  criticism  by  Petriccioli  and  Renter  (Zeits. 
angew.  Chem.  1901,  14,  [47],  1181),  to  the  effect  that 
Mohr'.s  method  of  preparing  sodium  arsenite  solution  by 
boiling  arsenious  oxide  with  sodium  bicarbonate  solution,  as 
given  io  Lunge's  pocket-book,  is  wrong  (because  some 
NaoCOa  is  thus  produced,  which  is  liable  to  absorb  iodine), 
the  author  shows,  by  quoting  the  results  of  experiments, 
that  the  method  m  question  is  perfectly  sound.  The 
absorption  of  iodine  by  the  normal  carbonate  is  so  small 
as  to  he  negligible ;  but  even  this  need  not  be  taken  into 
account,  both  because^  such  error  .as  there  may  be  occurs  in 
standardising  the  solution  as  well  as  in  analysis,  and  becaii>e 
a  salt  iotermefliate  between  bicarbonate  and  carbonate  is 
formed,  and  not  carbonate,  and  the  compound  produced 
absorbs  practically  no  iodine. — W.  G.  M. 

Potassium   Permanganate    Solutioti  ;     StantlarJisalion    of 

,  Ijij    Means   of  Iron.     H.   Thiele   anil   H.   Deckert. 

Zeits.  angew.  (hem.  1901,  14,  [40],  123;i— 123(. 

Ix  a  series  of  comparative  determinations,  the  authors  found 
that  the  errors  in  standardising  permanganate  solution  with 
different  kinds  of  commercial  iron  were  much  greater  than 
in  the  case  of  flurists'-wire  (Ulumeudraht)  or  piano-wire, 
though  even  with  the  latter  they  were  considerable.  If  the 
proportion  of  iron  was  taken  at  99-6  per  cent.,  the  errors 
with  the  commercial  iron  were  nearly  1  per  cent,  too  high. 
On  heating  the  liquid  to  the  boiling  point,  the  maximum 
errors  were  increased  by  about  0  •  1  per  cent.  O.'calic  acid, 
on  the  other  hand,  when  recrystallised  and  pressed  in  a  ^Vitt 
press  between  filter-paper,  gave  very  good  results  as  a 
standardising  agent.— C.  A.  M. 

Potassium  ;   Quantitative  Determination  of ,lii/  Means 

of  Picric  Acid.      C.  Reichard.     Cheai.-Zeit.,  I'.lOl,  25, 
1151 — 1154.     (See  slso  this  Journal,  1901,  1242.) 
1'oTA.ssiuM  picrate  is  less  soluble  in  water  than  the  chloro- 
platiuatc;   1  part  of  the  former  requires  260  parts  of  water 


at  1.5°  C,  whilst  0-9  part  of  the  latter  is  soluble  in  100  parts 
of  water.  Even  at  the  greatest  permissible  dilution,  potas- 
sium picrate  is  separated  by  the  sodium  salt  in  well-furmed 
needles,  which  unite  to  a  coherent  network.  The  precipita- 
tion is  complete  within  a  few  minutes.  In  the  present 
communication  the  author  considers  the  precipitation  in 
pure  solutions.  There  is  no  ready  method  for  converting 
the  potassium  picrate  into  one  of  the  ordinary  salts  of 
potassium,  and,  in  view  of  the  high  molecular  weight  of  the 
picrate,  it  is  best  weighed  as  such.  In  regard  to  the  liquid 
for  washing  the  precipitate  :  potassium  picrate  is  soluble 
in  alcohol  of  95  per  cent,  strength  in  the  cold;  sodium 
pi -Tate  is  less  soluble  in  ether  than  the  potassium  salt, 
consequently  water  must  be  used.  The  process  is  as 
follows  : — The  potassium  salt  and  sodium  picrate  are 
dissolved  separately  each  in  the  smallest  quantity  of  water, 
the  solutions  heated  to  boiling,  and  the  hot  picrate  solution 
filtered  into  that  of  the  potassium  salt.  After  standing 
several  hours,  the  liquid  is  decanted  through  a  tilter  and 
the  mass  of  crystals  washed  by  repeated  (|uantities  of 
1 — 2  c.c.  of  water,  avoiding  stirring  with  a  glass  rod.  After 
drying,  the  crystals  on  the  lilter  are  transferred  by  means 
of  a  camel's-hair  brush  to  the  main  portion,  which  is  dried 
at  80°  C.  -V  hemispherical  porcelain  dish  is  the  most 
suitable  vessel  for  the  precipitation.  In  the  results  quoted, 
the  loss  rises  to  5  per  cent,  of  the  total  potassium  taken. 

—A.  C.  W. 

Persulphates ;  Determination  of .     C.  A    Peters  and 

S.  E.  Moody.      Amer.  J.  Science,  Silliman,  12,  [4],  367. 
Chem.  Centr.  1901,  2,  [24],  1276. 

The  authors  have  compared  the  existing  methods  for  the 
determination  of  iiersnlphates.  Le  Blauc  and  EckardtV 
method  (this  Journal,  1899,  299)  gives  gond  results,  if  the 
persulphate  solution,  after  the  addition  of  the  ferrous 
ammonium  sulphate,  be  heated  on  the  water-bath  for 
10  minutes  at  60° — SO"  C,  or  allowed  to  stand  for  11  hours 
at  the  ordinary  temperature.  Griitzner's  method  (this 
Journal,  1900,  276)  gives  unsatisfactory  results,  as  the 
reagents  themselves  consume  a  small  quantity  (0'06 — 
0 •  1 9  c.c.  of  the  iodine  solution.  If  allowance  be  made  for 
this  error,  however,  the  results  are  good.  Mondollo's 
method  (this  Journal,  1899,  947)  is  not  reliable,  as  the 
decorapoMtion  of  the  potassium  iodide  by  the  persulphate  is 
not  complete,  even  after  heating  for  a  considerable  length 
of  time.  With  the  method  of  Namias  (this  Journal,  1900, 
1149),  the  decomposition  of  the  persulphate  is  incomplete  in 
the  prescribed  10 — 12  hours,  and  is  dependent  upon  the 
amount  of  sulphuric  acid  present ;  with  exclusion  of  air,  the 
amount  of  iodine  set  free  is  diminished.  With  the  two 
last-naned  methods,  the  amouut  of  persulphate  found  was, 
on  the  average,  0-1208  grm.  instead  of  0'  1219  grm. — A.  S. 

Persulphates ;  Determination  of  Alkali .    G.  Allard. 

J.  Pharm.  Chim.,  1901, 14,  [U],  506—508. 

Thp;  most  simple  process  for  the  determination  of  persul- 
phates consists  in  titrating  the  iodine  liberated  from 
I  potassium  iodide;  the  published  accounts  are,  however,  at 
variance  as  to  the  reliability  of  the  niethod.  The  potassium 
jiersulphate  emjdoyed  by  the  author  was  obtained  by  double 
decomposition  from  ammonium  persulphate  and  potassium 
chloride ;  its  purity  was  established  by  conversion  into 
barium  sulphate.  When  the  iodine  is  liberated  from  a 
solution  acidified  by  sulphuric  acid,  too  high  results  were 
obtained.  In  a  neutral  solution  the  results  were  good  ;  it 
is  necessary  to  leave  the  liquid  at  least  30  minutes  before 
the  titration.     (See  previous  abstract.) — A.  C.  W. 

Tungsten- Steel ;  Determination  of  Tungsten  in.     E.  Fieber.  I 
Chem.-Zeit.  1901,  25,  [97],  1083. 

There  are  several  accurate  processes  for  the  estimation  of 
tungsten  in  steel,  but  they  are  for  the  most  part  tedious. 
The  author  recommends  a  more  rajiirl  method.  Five  grnis. 
of  the  steel,~prefcrably  in  the  form  of  drillings,  are  boiled 
with  strong  hydrochloric  acid  ;  the  precipitate  is  filtered  off 
and  fused  with  potassium  and  sodiun:  carbonates.  The  melt 
is  dissolved  in  water,  and  the  resulting  solution  is  added  to 
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the  original  filtrate,  which  is  then  evaporated  to  dryness  in 
a  porcelain  difh  and  heated  to  120°  C.  The  residue  is  taken 
lip  witii  hAdrochloiic  acid,  and  the  fo]ution  is  rinsed  into  a 
liiukerand  hoiled  for  three  hours.  'ITe  insoluble  residue, 
consisting  of  tuiigstic  acid,  with  the  whole  of  the  silica, 
auil  M  iih  traces  of  iron  and  chromium  (if  present)  is  filtered, 
the  solution  bcint;  only  so  far  diluted  as  to  prevent  its 
destroylug  the  filter.  The  filtrate  is  boiled  a^ain  for 
three  hours  and  passed  through  the  same  filter,  and,  if 
wished,  the  operation  may  be  again  rejieated  ;  but  this  is 
not  absolutely  necessary.  The  precipitate  on  the  filter  is, 
after  ignition,  fused  with  sodium-potassium  carbonate,  and 
the  melt  is  dissolved  in  hot  water  ;  the  solution  is  filtered  to 
r'^move  the  iron  and  chromium,  neutralised  with  nitric  acid 
in  the  usual  way,  and  mixed  with  mercurous  nitrate  solution 
to  precipitate  the  tnngstie  acid.  Care  must  he  taken  to 
expel  all  the  carlion  dioxide  before  adiling  the  mercurous 
salt,  and  the  solution  must  be  quite  neutral ;  this  jioint 
may  be  recognised  by  the  faint  yellowish-green  tint  of  the 
liquid.  If  too  nnieh  acid  be  present,  precipitation  will  be 
incomplete,  and  if  ammonia  be  added,  the  tungsten  precipi- 
tate will  be  reddish-brown  or  black.  The  precipitate  is 
washed  with  a  very  hot  tlilute  solution  of  nu-rcurous  nitrate, 
ignited,  and  freed  from  silii'a  through  the  agency  of 
hydrofluoric  acid.  — VV.  G.  M. 

Nickel   and     Zinc;      Qunnlitativc     Separation     of . 

A.    Rosenheim   and    K.  Hnldschinsky.     Htr.    H)01,   34, 
[16],  3913— 3916. 

Tins  method  of  separation  depends  on  the  fact  that  ammo- 
uiuni  zinc  sulphocyanide,  like  the  corresponding  double 
cobalt  compcund,  is  .soluble  in  a  mixture  of  '.i."i  volumes  of 
ether  with  1  of  amyl  alcohol,  whilst  the  nickel  compound  is 
insoluble  in  this  liqidd  (see  this  Journal,  I90I,  840).  The 
solution  of  the  mixed  metals  (coutainingO'  I  do  to  0-330grm. 
of  metal)  is  evap  rated  to  dryness  and  the  residue,  mixed  with 
1-  grras.  of  ammonium  sulphocyanide,  dissolved  in  .jti  e.e.  of 
water,  the  liquid  being  then  repeatedly  shaken  up  with  the 
ether-ami  1  alcohol  mixture.  The  solvent  is  then  distilled  off 
from  the  zlric  solution,  the  residue  dissolved  in  a  little 
hjdroehloric  acid,  and  the  zinc  precipitated  in  a  porcelain 
basin  by  means  of  sodium  carbonate ;  after  filtering,  the 
metal  is  determined  as  zinc  oxide  in  the  usual  way.  The 
aqueous  nickel  solution  is  evaporated  to  dryness  and  the 
residue  heated  gently  at  first  and  afterwards  more  strongly 
for  a  short  time,  to  decompose  the  ammonium  sulphocyanide. 
The  nickel  is  then  digested  on  the  water-hath  with  about 
10  c.c.  of  dilute  nitric  acid  and  the  filtered  licpiid  neutralised 
with  ammonia  and  animoniun;  oxalate  ;  the  nickel  is  then 
determined  by  electrolysis.  Good  results  are  obtained  by 
this  method.— T.  H.  V. 

Tin;  Lenssen's  Me'liod for  the  Determination  of . 

J.  A.  duller.      liuU.  f-joc.  Chirn.  19U1,  25,  [23],  1002—1004. 

The  volumetric  estimation  of  tin  by  iodine  solution  is  used 
beeau'e  ot  its  rapidity  and  the  clearness  of  the  end  reaction. 
The  author  has  conducted  a  series  of  experiments  and  finds 
thai  the  results  are  too  low,  even  under  the  most  careful 
conditions.  For  the  blank  experiments  to  check  Lens.sen's 
method,  iod  ne  resublimed  five  limes,  was  dissolved  in 
pure  coucentiatef  potassijm  iodide  solution,  obtained  by 
evaporating  a  perfectly  bright  alcoholic  solution  of  the 
recrystallised  salt.  The  distilled  water  used  was  boiled  and 
cooled  immediately  before  use.  The  tin  gave  on  analysis: 
Sn,  99  •  76 ;  Fe,  ii- 13  ;  Ph,  O'OS.  The  solution  of  the  metal  in 
hjrirochloric  acid  was  effected  in  an  inclined  test-ttrbe,  fitted 
with  a  rubber  stopper  and  a  bent  tube  dipping  into  a  small 
flask  containing  water.  The  solution  and  washings  were 
quickly  transferred  to  a  large  conical  flask,  filled  with 
carbon  dioxide ;  80  c.c.  of  a  decinormal  solution  of 
Kochelle  salt,  prepared  with  freshly-boiled  water,  and 
enough  sodium  carbonate  added  in  small  quantities  until 
the  .solution  was  slightly  alkaline  ;  enough  of  the  iodine 
solution  addet  to  almost  effect  oxidation,  stirring  well,  and 
the  titration  finished  from  a  burette.  The  blank  experiment 
gave  under  the  same  conditions,  but  without  tin,  such  a 
solution  that  one  drop  of  iodine  solution  caused  a  blue 
coloration ;  whilst  in  adding  «0  e.e.  of  solution  of  Rochelle 


salt  to  5  c.c.  of  a  solution  of  stannous  chloride,  it  titrated 
1*3  c.c.  of  iodine,  then  titrated  after  one  houralter  addition 
of  .'■odium  carbonate  gave  iodiue  equal  to  1-1!8  c.c.  The 
results  ohtaiued  were  as  follows:  — 
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0-.'i216 
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0-5951 
0-0i«7 
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Per  Cent. 
98-08 
98 -(!9 
98-70 
99-27 
99-34 
99-03 
99-03 
99-35 


1    C.C.   of    decinormal   iodine   solution  corresponds    to 
0'n0592.5  grm.  of  tin.— C.  T.  T. 

Tin  Ores ;  Anati/sis  of .     J.  A.  Muller.     Bull.  .'-!oc. 

Chim.  1901,25,  [23],  1004—1007. 
I. — TirK  author  states  that  the  various  methods  for  the 
estiui.ation  of  tin  in  eassiterite  ar-e  somewhat  wanting  in 
accrrracy.  The  reduction  of  eassiterite  with  nitro-hydro- 
chlorie  acid,  and  fusion  with  cyanide  of  potash,  and 
weighing  the  metallic  mass  obtained,  after  washing,  drying, 
and  fusion,  gives  good  results  only  if  the  mineral  is  fairly 
pure  ;  but  in  the  preseuce  of  inert  bodies,  such  as  quartz, 
the  reduction  of  the  powdered  mineral  gives  a  very  finely- 
divided  metallic  mass,  which  it  is  rrot  possible  to  cause  to 
cohere  in  a  single  button.  Fusion  with  a  mixture  of 
potassium  carbonate  and  sulphur  gives  the  same  result,  the 
reduction  being  only  complete  with  pure  binoxide  ;  whilst 
it  the  residue  is  submitted  to  three  or  four  successive 
treatments  to  comjilele  extraction,  the  tin,  as  sulphate,  is 
appreciably  soluble  in  water.  The  author  urade  experiments 
as  to  the  time  required  for  complete  reduction  of  the  tin 
binoxide,  at  a  moderate  red  heat,  using  mixtures  of  eassi- 
terite and  quartz,  in  a  current  of  pure  hydrogen,  kept 
always  in  large  excess.  He  finds  that  the  percentage  of 
tin  in  binoxide  whether  mixed  or  not  with  inert  bodies 
may  be  estimated  by  deducting  the  loss  of  weight,  when 
heated  with  hydrogen  for  three  hours,  with  satisfactory 
approximation.  The  possible  minerals  associated  with 
eassiterite  are  quartz,  mica,  topaz,  fluorspar,  apatite,  blende, 
galena,  mispickel,  molybdenite,  and  wolfram.  Quartz, 
mica,  and  topaz  do  not  undergo  any  change  on  heating  with 
hydrogen.  The  other  minerals  can  be  eliminated  by  suc- 
cessive treatments  of  the  powdered  minertil  with  nitro- 
hydrochloric  acid,  hot  water,  by  a  solution  of  neutral  tartrate 
of  ammonia  (to  eliminate  lead  sulphate),  arrd  finally  by 
ammonia  and  water  to  dissoh'e  molybdie  and  tungstic 
anhydrides. 

n. — The  author  has  applied  the  above  method  to  the 
analysis  of  tin  pyrites.  In  this  case  the  powdered  pyrite 
was  calcined  at  a  dull  red  heat,  in  a  muffle,  then,  after 
treatment  of  the  residue  with  a  little  nitric  acid,  drying,  and 
recalcination,  it  was  again  heated  with  nitric  acid,  dried  at 
110",  and  exhausted  sirccessively  with  dilute  nitric  acid  and 
aqua  regia.  The  residue  thus  obtained  should  be  almost 
entirely  composed  of  tin  dioxide,  quartz,  and  inert  silicates, 
with  the  exception  of  a  small  quantitj-  of  oxide  of  iron 
which  cannot  be  completely  eliminated,  even  on  repeated 
treatments  with  (k/hu  regia.  Thus,  in  an  experiment. 
1-4414  grm.  of  pyrites  gave  a  residue  weighing  after  cal- 
cination O-J!!:^)  grm.,  and  of  which  0-4837  grur.  lost 
0"  1036  grm.  by  heating  in  hydrogen,  which  corresponded 
to  a  yield  of  26-77  per  cent.— C.  T.  T. 

ORGANIC— QUALITATIVE. 

Sesame    Oil;    Detection   of  .        F.    Ranwez.        Rev. 

intern,  falsific. 
[23,]  1240. 

To  examine  the  delicacy  of  the  sesame  oil  reaction,  the 
author  treated  10  c.c.  of  concentrated  hydrochloric  acid 
with  10,  5,  and  2  drops,  respectively,  of  a  2  per  cent, 
alcoholic  solution  of    furfurol.       After    three    hours,    no 
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coloration  was  perceptible ;  after  24  hoars  the  gtronger 
solution  showed  a  faint  yellow  colour,  which,  after  four 
days  became  brownish  yellow,  but  Mith  not  the  least 
shade  of  red.  Mixtures  of  olive  oil  with  sesame  oil  were 
theu  examined  in  a  similar  manner.  With  I  per  cent,  of 
sesame  oil,  a  distinct  red  coloration  appeared  immediately  ; 
with  Tfj^^  per  cent.,  a  faint  rose  coloration  was  produced  ; 
whilst  with -j-j'-^P^""  cent.,  the  rose  coloration  was  no  lonpui- 
perceptible.  Butter  free  from  sesame  oil  gave  no  coloration 
with  hydrochloric  acid  and  furfurol,  even  after  standing  five 
days. — A.  S. 

Mannilol ;  Detection  of .    H.  WefersBettink.    Nederl. 

Tijdschr.  l'harm.13,   321.     Chem,  Centr.  laOl,  2,   [25], 

1320. 
Mannitol  can  be  detected  by  being  oxidised  to  the  coric- 
sponding  aldehyde,  rf-maunose,  the  latter  being  recognised 
by  means  of  its  reducing  power  towards  Fehling's  solution. 
The  substance  in  question  must  first  be  examined  for  the 
presence  of  compounds  capible  of  reducing  FehUnj;'s 
solution  and  also  for  that  of  cane  sugar.  For  the  lattir. 
O'Oa  grm.  of  the  substance  is  dissolved  in  3  c.c.  of 
concentrated  tulphuric  acid  and  a  drop  of  water  added  ; 
if  cane  sugar  be  present,  a  brown  coloration  gradually 
forms.  For  the  detection  of  mannitol,  0-01  grm.  of  the 
substance  is  dissolved  in  1  c.c.  of  dilute  sulphuric  acid, 
three  drops  of  a  solution  of  one  part  of  potassium 
bichromate  in  25  parts  of  water  added,  and  the  whole 
boiled  for  one  minute.  The  solution  is  now  rendond 
alkaline  with  a  few  drops  of  caustic  soda,  and  boiled  with 
1  c.c.  of  Fehling's  solution. — A.  S. 

Cocaine;   Detection    of  .     H.    Proelss.      Apoth.-Zrit. 

16,    779—781   and  788—789.      Chem.    Centr.   1901,   2, 
[25],  1321. 

The  author  considers  that  for  the  extraction  of  alkaloids, 
the  method  of  Stas-Oto,  extraction  with  alcohol  containing 
tartaric  acid,  especially  in  combination  with  Hilger-Kustei's 
gypsum  process,  is  the  best,  but  the  amyl  alcohol  may  be 
quite  well  replaced  by  other  liquids,  for  example,  in  the 
ease  of  morphine,  by  the  alcoholic  chloroform  recommended 
by  Kippenberger,  as  chloroform  is  usually  the  best  gener.il 
solvent.  The  best  solvents  for  the  individual  alkaloids 
are  : — For  colchicine,  all  the  usual  solvents  good  from  acid 
solution  ;  for  digitaline,  chloroform,  alcohol  +  chloroform 
from  acid  solution  ;  for  picroto.riiic,  ether  +  chloroform, 
alcohol  +  chloroform,  benzene  from  acid  solution ;  for 
brucine,  ether,  chloroform,  from  sodium  carbonate  or 
ammonia  solution  ;  for  vmairine,  chloroform,  other  + 
chloroform,  alcohol  +  chloroform,  acetic  ether  from  sodium 
carbonate  solution  ;  ether,  benzene,  from  ammonia  solution  ; 
for  strychnine  and  atropine,  chloroform,  alcohol  +  chloro- 
form, benzene  from  sodium  carbonate  and  ammonia  solution ; 
for  codeine,  alcohol  +  chloroform,  benzene,  acetic  ether 
from  sodium  carbonate  and  ammonia  solution  ;  for  morphine, 
acetic  ether  from  ammonia  solution,  alcohol  +  chloroform 
from  potassium  bicarbonate  solution.  Benzene  is  most  suit- 
able and  ether  and  acetic  ether  are  least  suitable  for  shaking 
out  emulsions. 

It  is  stated  that  alkaloids  are,  as  a  rule,  much  more 
resistant  against  putrefaction  than  has  hitherto  been 
supposed. 

Of  the  reactidns  for  cocaine,  the  author  considers 
reduction  with  calomel  to  be  the  only  useful  one.  He 
states  that  he  is  not  able  to  confirm  the  statements  of 
Kuborne,  jun.,  that  cocaine  evaporated  with  nitric  acid, 
becomes  violet  with  alcrtholic  potash  ;  of  Schell,  that 
pilocarpine  is  also  reduced  by  calomel  ;  and  of  Lenz,  th-it 
cocaine  fused  with  caustic  i)Otash,  becomes  coloured 
greenish  yellow  to  bluish  red — A.  S. 

ORGAN!  C— QUANT  IT  A  TI VE. 

Berberine  ;  Determination  of .     H.  M.  Gordin.    Proc. 

Amer.  I'harm.  Assoc.  I'barm.  J.  1901,  67,  [16+0],  599. 
When  an  aqueous  solution  of  berberine  acid  sulphate  is 
treated  with  an  excess  of  potassium  iodide,  the  hydriodide 
is  precipitated,  the  reaction  being  as  follows  :  — 

C;„H,;N()j.H„.><Oi  -(-  KI  =  C;oH,;NO^.HI  +  KHSOj. 


By  determining  the  free  acid  after  the  reaction  is 
complete,  the  weight  of  berberine  present  may  readily  be 
calculated.  Berberine  acid  sulphate  is  precipitated  from 
an  alcoholic  solution  of  salts  of  berberine,  even  in  presence 
of  free  hydrochloric  acid,  by  a  slight  excess  of  sulphuric 
acid,  especially  after  the  addition  of  an  equal  volume  of 
ether.  This  is  not  the  case,  however,  in  aqueous  solution, 
because  as  berberine  hydrochloride  is  less  soluble  in  water 
than  the  acid  sulphate,  a  slight  excess  of  hydrochloric 
acid  results  in  the  precipitation  of  the  hydrochloride  in  the 
presence  of  free  hydrochloric  and  sulphuric  acids.  It 
follows  from  these  facts  that  the  precipitate  obtained  from 
alcoholic  solutions  in  the  course  of  the  Lloyd-Thompson 
method  for  the  assay  of  berberine  is  really  berberine  acid 
sulphate  and  not  berberine  hydrochloride  as  stated.  Also 
in  Linde's  method,  in  which  precipitation  is  effected  from 
weak  (38  per  cent.)  alcoholic  solution,  the  precipitate  is 
not  the  acid  sulphate,  but  consists  mainly  of  the  hvdro- 
chloride. 

The  method  proposed  by  the  author  for  the  assay  of 
crude  drugs  containing  berberine  is  as  follows  ; — The 
alcoholic  extract  is  mixed  with  an  equal  volume  of  ether; 
then  acidulated  with  sulphuric  acid,  the  acid  sulphate 
filtered  off,  treated  with  excess  of  potassium  iodide  solution 
and  the  free  acid  titrated  in  an  aliquot  portion  of  the  liquid 
with  X/40  caustic  soda. 

Berberine  may  also  be  determined  by  precipitating  the 
base  as  the  hydriodide  and  converting  this  into  the  verv 
insoluble  crystalline  berberine-acctone.  The  berberine  salt 
is  precipitated  as  hydriodide,  and  the  latter  collected  and 
washed  with  2  per  cent,  potassium  iodiile  solution.  The 
precipitate  is  then  washed  into  a  flask  with  a  known 
amount  of  water,  heated  for  five  minutes  on  the  water- 
bath,  and  treated  with  half  as  much  acetone  as  water  added. 
5  c.c.  of  10  per  cent,  caustic  soda  solution  are  then  added, 
the  mixture  gently  .shaken  for  10  minutes,  cooled,  sufficient 
water  added  to  bring  the  proportion  of  acetone  and  water 
to  the  ratio  1 : 8,  and  the  whole  allowed  to  stand  for 
12  hours  in  the  cold.  The  berberine-acetone  is  collected, 
the  volume  of  the  filtrate  being  noted,  and  the  precipitate 
dried,  first  in  vacuo,  and  finally  at  105°  0.  and  weighed. 
A  correction  must  be  made  for  the  solubility  of  the 
berberine-acetone  in  the  volume  of  aqueous  acetone  mother 
liquor  present  (1  c.c.  of  a  mixture  of  acetone  and  water, 
1:8,  dissolves  an  amount  equivalent  tn  •000027:1  grm,  of 
berberine  alkaloid). — A.  S. 

Terpene    Alcohols    and    their    Esters;     Use    of   Sodium 

Salicylate   in    the    Determination     of  Mi.rtures  of . 

G.  Darzens  and  P.  Armingeat.     Bull.   Sac.   Chim.,  1901. 
25,  [24],  1053—1055. 

Chauabot  and  Hebert  have  determined  a  mixture  of  terpene 
alcohols  and  esters  by  taking  advantage  of  the  solubility 
of  the  former  iu  a  50  per  cent,  solution  of  sodiun"  salicvlate, 
which  does  not  dissolve  the  esters  or  terpenes.  The  authors 
have  tested  this  method  on  mixtures  of  linalol,  geraniol, 
rbodinol,  and  their  acetic  esters.  After  treating  the 
mixture  with  4  vols,  of  the  sodium  salicylate  solution, 
allowing  to  stand  24  hours  and  decanting  the  insoluble 
portion,  water  was  added  to  precipitate  the  dissolved 
portion  ;  the  saponification  value,  and  hence  the  p^rce^tage 
of  esters,  was  determined  in  the  original  mixture  and  in  the 
dissolved  portion.  The  latter  always  contained  a  lar^e 
quantity  of  esters,  and  in  fact  a  mixture  of  rhodiuol  and 
ihodinyl  acetate  containing  45  per  cent,  of  the  latter  was 
entirely  soluble  in  the  sodium  salicylate  solution.  Direct 
experiment  also  showed  that  tlie  terpene  alcohols  could  not 
be  extracted  alone  from  the  natural  essential  oils  by  this 
method.  The  process  does  not  give  even  approximate 
results. — A.  C.  W. 

XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

lladio-Activily ;  Induced  ,  caused  by   Radium  Sails. 

P.  Curie  and  A.  Uebierne.      Comptes  Rend,  133    [23], 

931—934.  . 
SnnSTANCHs  enclosed  with  solutions  of  radium  salts  exhibit 
induced  radio-activity  even   more   strongly  than   when  the 
radium  salt   is   iu    the   solid   state.       The  intensity  of  the 
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induced  radiation  seems  to  be  independent  of  the  nature  of 
the  substance  exposed  ;  it  is  also  independent  of  the  nature 
MTiJ  the  pressure  of  the  gus  in  the  enclosure.  Many  sub- 
stances (not  phosphorescent  substances  alone)  become 
luminous  under  these  circumstances;  zinc  sulphide  .shows 
an  especiall3'  brilliant  luminosity.  The  glass  ve=sel  itself 
bcco  Kes  luminous,  the  brightness  being  greater  in  wide 
tb.in  in  narrow  portions  of  the  vessel.  The  intensity 
depends  oidy  on  the  quantity  of  the  radium  solution  intro- 
duced (increasing  with  that  quantity),  and  not  on  the  mode 
of  its  distribution  in  tlie  vessel. — J.  T.  D. 

Radium ;  Sludies  on  .     M.  lierthelot.     C'omptes  Rend. 

133,  [24],  973-976. 

A  SMALL  quantity  (0'145  grra.)  of  active  barium  chloride 
containing  about  one-eighth  of  its  weight  of  radium  salt 
was  sealed  in  a  glass  tube.  This  was  enclosed  in  a  wider 
tube  of  thin  glass,  either  directly,  or  after  being  wrapped  in 
black  paper.  The  whole  was  tlien  placed  in  a  wider  tube 
and  surrounded  by  iodic  anhydride,  the  apparatus  being 
arranged  so  that  a  stream  of  dry  air  could  be  passed 
through  the  annular  space  containing  the  anhj-dride,  and 
afterwards  bubbled  through  two  little  wash-bottles  containing 
silver  nitrate  and  caustic  potash  respectively.  Three 
experiments  were  carried  out  (all  in  the  dark),  one  without 
the  radium  tube,  one  with  ihe  radium  tube  wrapped  in 
black  paper,  and  one  with  the  tube  placed  directly  in  its 
glass  case.  In  each,  air  was  slowly  bubbleil  through 
for  seven  days.  In  the  first  two,  there  was  no  indication 
of  chaEge  in  the  iodic  anhydride  ;  luit  in  the  third,  the 
iodic  anhydride  was  tinted  violet,  and  a  trace,  visible,  but 
not  weighable,  of  silver  iodide  was  found  in  the  liquids. 
It  thus  seems  that  the  visible  phosphoreseence  of  the 
radium  is  active  in  producing  this  change.  The  lead- 
glass  tube  containing  the  radium  was  blackeced  during 
these  experiments,  aud  the  substance  was  accordingly 
transferred  to  another  tube  of  leadless  glass.  Three  similar 
experiments  were  now  carried  out  at  100°  C  ,  but  for  three 
hours  only,  1/.5G  of  the  duration  of  the  others.  In  no  case 
was  there  any  alteration  of  the  anhydride,  though  slight 
volatilisation  occurred.  It  thus  appears  that  the  suscepti- 
bility of  iodic  anhydride  to  decomposition  is  not  increased 
by  rise  of  temperature  from  10°  C.  to  100°  C.  in  anything 
like  the  same  iiroportion  as,  for  instance,  the  speed  of 
esterification  (425  :  1),  though  the  latter  is  a  reversible 
process.  During  these  three  experiments,  the  tube 
containing  the  radium  acquired  a  violet  tint,  no  doubt 
through  the  oxidation  of  the  manganese  it  contained, 
under  the  influence  of  the  radiation.  Calculations  based  on 
the  tigures  of  Curie  and  of  liecquerel  for  the  absolute  value 
of  the  energy  of  radiation  of  radium  would  indicate  that  the 
quantity  of  iodine  set  at  liberty  in  the  experiment  described 
above  might  be  about  O-OOo  mgrm.— J.  T.  B. 

Riidio-Actire    Substances;     Influence    of   ,     on     the 

Lunihiesrrnce  of  Gases.     A.  de  Hemjitinne.      Comptes 
Ilend.  133,  [^3],  934—935. 

When  a  radio-active  substance  is  brought  near  a  tube 
containing  gas  submitted  to  electric  oscillations  from  an 
induction  coil  or  a  Tesla's  apparatus,  and  the  pressure 
is  gradually  reduci'd,  the  gas  shows  luminosity  at  a  higher 
pressure  than  that  at  which  luminosity  would  begin  if  the 
radio-active  substance  were  absent  (in  a  tube  of  air  used 
by  the  author  44  mm.  instead  of  33  mm.),  and  the  colour 
of  the  light  emitted  is  different.  The  intensity  of  the 
phenomenon  increases  with  the  molecular  weight  of  the 
gas.  The  author  has  previously  shown  that  X-rays  exert 
a  similar  influence. — J.  T.  D. 

Uranium;  Radio-Activili/  of .     H.  Becquerel. 

Comptes  Kend.  133,  [24],  977—980. 

Bv  mixing  barium  chloride  solution  with  the  solution  of  a 
radio-active  uranium  salt,  and  then  fractionally  precipitating- 
wuh  a  sulphate,  it  is  possible  to  obtain  a  barium  sulphate 
much  more  active  than  the  original  uranium  compound, 
while  the  residual  uranium  compound  shows  a  diminished 
activity.  It  has  been  reasonably  supposed  that  the  activity 
was  due  not  to  the  uranium  compound  itself,  but  to  .some 
other  substance  thus  fractionally   separated.     The  author. 


however,  re-examining  after  some  time  a  series  of  sub- 
stances treated  as  above,  finds  that  the  uranium  compound 
has  regained  its  original  activity,  while  the  active  barium 
sulphate  has  entirely  Inst  the  property.  He  considers, 
tberel"ore.  that  the  activity  resided  originally  in  Ihe  uranium, 
that  ill  Ihe  barium  sulphate  being  only  induced.  The  exact 
process  of  this  induction,  and  of  the  loss  of  activity  by  the 
barium  sulphate  and  the  gain  by  the  uianium  saU,  is  still  a 
matter  for  speculation  and  conjecture. — J.  T.  D. 

Radic-Ai-tire  Sat/slanres.     K.  A.  Hofmann  and  E.  Strauss. 
Ber.  1901,  34,  [16],  3970—3973. 

Thk  author  makes  reply  to  criticisms  recently  made  by 
F.  Ciesel  (Her.  1901,  34,  3772;  this  Journal',  1902,  7C) 
on  his  physical  experiments  with  radio-active  lead  (this 
Journal,  1901,  II, ■)0)  — T.  H.  1'. 

Oione  and    Potassium    Iodide   Solutions;     The  Reactions 

between   .      K.    Garzarolli-Tburnlaekh.       Monat.sh. 

fiir   Chem.    1901,    23,    [9],   9.5.5—975.     (See   also    this 
Jotirnal,  1900,  767,  776.) 

WiiKN'  ozone  is  passed  through  a  solution  of  potassium 
iodide,  in  a  short  time  the  action  is  with  iodine  in  an 
alkaline  iodide  solution  ;  the  products  ot  the  reaction  were 
found  to  vary  with  its  duration.  The  author,  therefore, 
studied  the  products  of  an  instantaneous  reaction.  A 
vessel  containing  a  bulb  of  potassium  iodide  solution  was 
filled  with  ozone.  On  breaking  the  bulb  and  shakin", 
the  action  was  practically  instantaneous.  In  the  resulting 
liquid  the  free  iodine  was  estimated  in  one  portion  after 
extraction  with  carbon  bisulpliide,  the  iodine  free  and  as 
hypoiodite,  he.,  in  another  pnrtion  by  potassium  arsenite  ; 
and  in  a  third  portion  the  free  and  total  combined  iodine 
by  means  of  thiosulphate.  The  liquid  was  always  alkaline. 
By  mixing  equivalent  solutions  of  iodine  and  potassium 
hydroxide,  determining  the  free  iodine  by  extraction  with 
carbon  bisulphide,  and  the  total  Iodine  by  means  of  arsenite 
solution,  it  was  found  that  iodine  and  potassium  hvdroxide 
may  coexist  in  very  dilute  solutions,  ;ind  that  the  amount 
of  hypoiodite  decreases  very  rapidly.  This  experiment 
also  showed  that  the  product  of  the  action  of  ozone  must 
contain  some  substance,  other  than  hypoiodite,  capable 
of  oxidising  arsenious  acid.  The  reaction  product  was 
accordingly  brought  into  excess  of  silver  nitrate  solution, 
the  precipitate  washed  and  digested  with  sodium  chloride ; 
the  filtrate,  which  was  alkaline,  gave  no  reaction  with 
potassium  iodide,  but  when  carbon  dioxide  was  passed, 
iodine  was  at  once  liberated.  Thus  periodate  is  present. 
About  five  minutes  after  the  action  of  ozone,  free  iodine, 
potassium  hydroxide,  hypoiodite,  iodate  and  periodate  are 
present,  of  which,  after  24  hours,  small  quantities  of  free 
iodine  and  potassium  hydroxide,  very  little  periodate,  and 
relatively  much  iodate,  remain.  When  ozone  is  passed  into 
a  solution  of  potassium  iodide,  the  conditions  are  more 
favourable  to  the  formation  of  periodate  and  less  to  that 
of  hypoiodite.  It  has  not  yet  been  shown  that  potassium 
or  hydrogen  peroxide  is  a  product  of  the  reaction.  The 
fume  produced  by  the  action  of  a  rapid  current  of  ozone 
on  potassium  iodide  solution  contains  an  oxide  of  iodine 
which  acts  on  potassium  arsenite,  and  thus  cannot  be  iodic 
anhyilrlde  alone. — A.  C.  W. 

Thallium;  Alloys  of  .     N.  S.  Kurnakofl'  and  N.  A. 

Pushin.      J.    kuss.   Phys.    Chem.    Soc.    1901,    33,    [7], 
565—588. 

The  relations  between  njcltiug  point  aud  composition  are 
given  for  mixtures  of  thallium  with  each  of  the  following 
metals  ;  sodium,  potassium,  tin,  cadmium,  and  mercury, 
the  results  being  expressed  in  the  form  both  of  tables  and 
of  curves.  The  authors  have  found  that  in  combination 
with  pota'sium  or  sodium,  as  well  as  with  tin  or  cadmium, 
thallium  behaves  similarly  to  the  heavy  metals  having  an 
acid  character,  such  as  mercury  and  lead,  which  also  it 
nuich  resembles  in  the  free  state;  in  alloys  with  mercury, 
bismuth,  or  lead,  however,  the  role  of  thallium  is  similar 
to  that  of  the  alkali  metals.  The  melting-point  curves 
for  sodium-thallium  and  potassium-thallium  show  distectic 
points  corresponding  with  compounds  of  the  composition 


144 


JOURNAL  OF  THE  SOCIETY   OP  CHEMICAL  INDUSTRY. 


[Jan.  31, 1902. 


NaTl  and  KTl, -wljich  melt  at  305-8°  and  335-0°  respec- 
tively. The  author's  results  eonipiute  the  following  series 
of  sodium  alloys:  NaHgj,  NaT),  Naol'b,  Xajlii,  iu  which  it 
will  be  seen  that,  corresponding  with  the  increase  of  the 
atomic  weight  and  acid  properties  of  the  heavy  metal  i 
present,  there  occurs  an  increase  iu  the  relative  number  of  j 
sodium  atoms  contained  in  a  molecule  of  the  alloy. 

— T.  H.  P. 

Celkbiose.     Z.   H.   Skraup  and  J.   Konig.     Monatsh.   fiir   j 
Chem.,  1901,  22,  [19],  1011—1036. 

TiiK  sugar  termed  eellose  (this  Journal,  1901,  740)  is  now 
designated  cellobiose  in  order  to  distinguish  it  from  monoses. 
The  octacetjl  derivative  is  obtained  when  ordinary  white 
paper,  filter  paper,  or  tilter-paper  pulp  (7-3  grms.),  is  torn 
into  pieces  of  about  11 '5  sq.  cm.,  and  well  shaken  with 
20  c.c.  of  acetic  anhydride  in  a  '200  c.c.  conical  flask. 
Four  c.c.  of  concentrated  sulphuric  acid  are  mixed  with 
7  c.c.  of  acetic  anhydride  in  a  small  ti.-ijk,  and  the  mixture, 
after  cooling  to  70'  C,  poured  at  once  on  the  paper.  On 
shaking,  the  paper  soon  dissolves,  and  the  solution  acquires 
a  reddish-brown  colour.  It  is  then  poiued  iuto  5O0 — 700  c.c. 
of  water.  The  precipitated  scelyl  compound  is  filtered 
over  linen,  well  washed,  and  pressed.  After  recrystallisa- 
tion  from  95  per  cent,  alcohol  or  ethyl  acetate,  it  is  obtained 
in  fine  white  needles,  melting  at  2'27°— 228"  C.  The  yield 
Is  about  2  grms.  of  pure  substance.  The  acetyl  derivative 
is  readily  suluble  in  hot  alcohol,  ethyl  acetate,  chloroform, 
and  benzene,  with  ditficulty  in  hot  ether,  and  is  practically 
insoluble  in  water. 

It  was  not  found  possible  to  convert  linen  thread  or 
cotton-wool  into  the  acetyl  compound,  on  account  of 
mechanical  difficulties ;  but  with  pure  paper  pulp  from 
cotton  or  linen,  alter  stirring  well  in  boiling  water,  washing 
with  alcohol  and  ether,  and  drying  in  a  thin  layer  in  the 
air,  the  same  acetyl  derivative  was  obtained. 

It  resists  the  action  of  glacial  acetic  acid  to  180°  C.  On 
hydrolysis  with  cold  alcoholic  potash,  it  is  converted  into 
a  heavy  granular  powder,  which  consists  of  cellobiose, 
CioH.joOii.^HjO.  Cellobiose  is  unfermentable  by  yeast; 
1  grm.  reduces  153-13  c.c.  of  Fehling's  solution.  It  exhibits 
the  phenomenon  of  biiotation.  The  product  has  a  sweetish 
taste:  the  product  of  inversion  bj- sulphuric  acid  had  the 
optical  rotation  and  reducing  power  for  Febling's  solution 
of  dextrose. 

The  pheiiylhydrazone  could  not  be  obtained  by  Fischer's 
method  iu  aqueous  solution,  hut  on  boiling  in  alcohol,  a 
hygroscopic  hydrazone,  decomposing  at  90'  C,  was  formed. 
The  phenylosazone  forms  fine  yellow  needles,  which  melt  at 
198""  C.  Cellobiose  is  the  simplest  polysaccharide  obtained 
from  cellulose,  and  might  thus  be  supposed  to  be  present  iu 
germinating  plants,  in  which  cellulose  is  being  built  up  from 
sugars. — A.  C.  W. 

Acetochloroglucose    and    Acetochlorogalactose ;    Syiithelir 

Researches  ivith .     Z.  H.   Skraup  and  R.  Kremann. 

Monatsh.  fiir  Chem.,  1901,  22,  [ID],  1037—1048.     (See 
also  this  Journal,  1901,  291,  626,  ll.')l.) 

Previous  syntheses  by  means  of  acetochloroglucose  and 
acetochlorogalactose  have  been  conducted  with  the  un- 
crystallised  compounds,  which  can  now  be  obtained 
crystalline.  The  authors  have  attempted  syntheses  by 
their  means  in  the  absence  of  water.  The  results  are 
briefly  :  the  lead  compound  of  glucose  does  not  react  with 
acetochloroglucose  in  chloroform  solution.  A  silver  com- 
pound of  glucose  could  not  be  obtained,  as  solutions  of 
glucose  in  strong  alcohol  mi-xed  with  sodium  ethylate  at 
once  separate  reduced  silver.  Acetochloroglucose  dissolved 
in  ether  or  toluene  reacts  with  sodium  or  molecular  silver 
only  with  great  difficulty,  aud  then  with  total  decom- 
position. The  reaction  with  silver  alone  yielded  a  crystal- 
line product,  which  was  the  /3-pentacetylglucose  of  melting 
point  112°  C.  This  is  remarkable,  since  acetochloroglucose 
by  the  action  of  silver  acetate  gives  the  a-compound  melting 
at  132°  C.  When  acetochloroglucose,  dissolved  in  ether, 
is  boiled  with  sodium  and  powdered  silver  nitrate,  an 
acetonitroglucose  is  obtained,  which   melts   at   92°  C,  is 


almost  inactive,  and  is  isomeric  with  the  acetonitroglucose 
of  C'olley  and  Konigs,  into  which  it  is  converted  on 
rccrystallising  from  alcohol.  The  new  nitro-compound 
gives  the  apentacelate  on  boiling  with  acetic  acid  and 
sodium  acetate.  Acetochlorogalactose  gives  a  different 
reaction  with  sodium  and  silver  nitrate  ;  tetracetylgalactoe 
is  formed,  which,  on  acetylation  with  acetic  anhj'ilride  and 
sndiuui  acetate,  gives  galactose  pentacetate.  In  regard  to 
the  action  of  phenylhydrazine  on  acetochloroglucose  (this 
Journal  190),  513),  acetylphenylhydrazine  and  glucosazone 
have  been  found  as  products. — A.  C.  W. 

Crystnlline    Albumin   from    the    White   of  Crows'   Etifjs. 
W.  \V.  Worms.     J.   Russ.  Phys.  Chem.  Soc.  1901,  33 

[6],  448— 459.  ' 

By  means  of  2  per  cent,  ammonium  sulphate  solution  the 

author  has  isolated  from  the  white  tf  crows'  iggs  and 
ctyi-tallised  an  albumin  which  has  been  examined  cristal- 
lographically  by  Larsky,  who  sjates  that  the  crystals 
piobably  belong  to  the  orthorhombio  system.  In  2  per 
cent,  ammonium  sulphate  solution  the  albumin  has  a 
specific  rotation  indicated  by  [a]„  —29-35°;  in  aqueous 
solution,  when  freed  as  far  as  possible  from  ammonium 
sul|  hate  by  dialysis,  it  has  an  acid  reaction  towards  litmus 
which  ii  loses  on  heating  or  on  precipitation  by  alcohol. 
AVith  :icids  the  albumin  foiuis  comjiouuds,  the  rotatory 
powers  of  which  are  higher  than  tIio=e  of  the  albrmin, 
and  are  further  inereased  on  heating.  The  following  table 
gives  the  composition  of  the  crystalline  albumins  obtained 
by  Panormoff  from  the  whites  of  hens'  and  pigeons'  eggs, 
and  of  that  now  described  l:y  the  author  :  — 


Hen. 

Piiicon. 

Crow. 

c 

62-97 
7-28 

15- 10 
1-63 

52-06 
7-12 

l.'i-28 
1-07 

62-10 
7-13 

H 

N 

S 

]:j-fi9 

These  numbers  show  the  great  similarity  in  composition 
between  the  compounds  obtained  froiu  pigeon.s'  and  crows' 
eggs,  althougli  they  are  not  ideuiical,  as  is  shown  by 
differences  in  composition  of  the  derivatives  formed  with 
hydrochloric  and  hydrobromic  acids. — T.  II.  P. 

Hexoses,  Disaccharoses,  and  Polyhydric  Alcohols;  Magnetic 

Rutaiion  of  some .     W.  H.  Perkin,  sen.    Proc.  Chem. 

Soc.  17,  [244 J,  256. 

The  object  of  this  investigation  was  to  see  if  any  clue  could 
be  obtained  from  the  magnetic  rotation  of  the  sugars  as  to 
the  cause  of  their  hi-  or  multirotation.  Soms  of  the 
polyhydric  alcohols  were  also  examined  in  order  that  data 
might  be  obtained  from  which  to  calculate  the  probable 
values  for  the  various  sugars. 

From  the  rotations  obtained  for  glucose  and  for  fructose, 
it  was  found  that  the  suggestion  that  birolation  was  due  to 
hydration  was  untenable.  The  magnetic  rotations  are  too 
low  for  substances  possessing  the  aldehydic  and  ketonic 
constitutions  usually  assigned  to  these  sugars,  but  they 
correspond  with  substances  containing  an  o.x}'gen  atom 
linked  as  in  ethylene  oxide  or  the  lactones,  all  of  which  give 
low  numbers.  This  agrees  with  the  suggestion  of  Lowry 
(Trans.  Chem.  Soc.  18'.>9,  75, '215),  that  when  iu  solution 
and  having  undergone  the  largest  amount  of  change,  glucose 
exists  chiefly  in  an  isomeric  form,  for  which  he  gave  two 
formula",  of  which  the  more  probable  oi.e,  judging  from  the 
magnetic  rotation,  may  be  represented  thus  : — 

CH.,0H.CH.01I.CH.CH.0H.CII.0H.CH0H. 

I O 1 

This  is  the  f'oi  mula  originally  proposed  by  Tollens  foi? 
dry  glucose  (lier.  1883, 16,  92).  When  slightly  modified, 
it  can  also  be  used  to  represent  fructose  in  an  isomeric 
condition,  equ;illy  cousisteut  with  the  magnetic  rotation  of 
this  substance  in  solution. 
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Saccharo?e  may  bo  regarded  as  built  up  from  glucose  and 
fructose,  botli  being  in  tbeir  isomeric  form^;,  witb  elimination 
of  water,  its  constitution  being  tb;it  pri  posed  b_v  ]i.  Kiseber 
(tbis  Jouinal,  1894,  1R7 — 168),  whitb  is  a  sligbi  modifica- 
tion of  that  suggested  by  ToUens  (ISer.  1SS:3,  16,  923). 

Maltose  aud  lactose,  which  possess  botli  birutation  and 
reducing  power,  appear  to  have  analogous  structures. 

Casein  Derivalive  conlaitiimi  Siiliihiir  and  Chlorine. 
T.  Panzer.  Zeits.  phy-siol.  Chem.  33,  b'jr,—mS.  Chem. 
Centr.  1901,2,  [24],  "l270. 

By  oxidising  casein  with  hydrochloric  acid  and  potassium 
chlorate  and  then  saturating  the  liquid  with  sulphuretted 
hydrogen,  alight  brown  precipitate,  easily  soluble  in  ammonia 
and  ammonium  sulphide,  is  produced,  which  does  not  give 
the  albumin  colour  reactions,  but  is  precipitated  from  its 
neutral  solution  by  partial  saturation  with  ammouiuiu 
sulphate  or  complete  satuiatiou  with  magnesium  sulphate 
or  sodium  chloride.  The  product  is  not  dissolved  by 
pepsiu-hydrochloric  acid.  It  has  the  compositioa  ;  — 
Carbon,  43-14  ;  hydrogen,  5- 10;  nitrogen,  10-08  ;  sulphur, 
8' 86;  phosphorus,  0  42,  chlorine,  «'36;  and  oxygen, 
24-04  iier  cent.  Of  the  8-8H  per  cent,  of  sulphur,  0-39 
per  cent,  can  be  separated  in  a  form  capable  of  blackening 
lead  paper,  and  017  per  cent,  is  already  present  in  an 
oxidised  form. — A.  S. 

A  College  Te.\t  Book  of  Cm- mistut.  By  Ika  Kem- 
SEN,  President  of  the  .Johns  Hopkins  University. 
Macmillan  and  Co.,  Ltd.,  London.     1901.     Price  8s.  6d. 

8vo  volume  containing  preface,  tabic  of  contents,  and 
subject-matter  filling  670  pages.  The  illustrations  number 
79.  This  bool;  is  intended  by  its  author  to  fill  a  place 
between  his  "  Inlroduction  to  the  Study  of  Chemistry  "  and 
the  "  Inorganic  Chemistry."  ilspecial  attention  is  given  in 
it  to  the  parts  dealing  with  matters  pertaining  to  physical 
chemistry. 

The  Chemistry  of  Pigments.  E.  J.  Parry  and  J.  H 
CosTE.  Scott,  Greenwood,  and  Co.,  19,  Ludgate  Hill 
London,  E.C.  1902.  Price  10*.  6d.  India  and 
Colonies,  ll,s-. ;  other  counlries,  12s. 

This  work,  demy  8vo,  is  one  of  285  pages,  with  preface 
table  of  contents;,  and  alphabetical  index.  It  is  illustrated 
with  five  wood  engravings.  The  subject-matter  is  sub- 
dixided  as' follows  : — I.  Introduction  on  Light  and  Colour. 
II.  Application  of  Pigments.  III.  Inorganic  Pigments. 
I\^.  Organic  Pigments. 

Olive  Oil  :  Its  Source,  Production,  Character  and  Uses. 
Fkedk.  Boeh.u,  16,  Jewry  Street,  London,  E.C.     1901. 

8vo  volume  containing  table  of  contents,  alphabetical  index, 
introduction,  and  47  pages  of  subject-matter.  Theu  follows 
a  table  of  values  of  olive  oil  imported  into  the  United 
Kingdom,  an  olive  oil  parity  table,  and  a  map  showing  the 
geographical  positions  of  olive  oil  centres.  The  subject  is 
treated  as  follows  : — I.  Botanical  Oriain,  Habitat,  and  Char- 
acter of  the  Plant.  II.  Method  of  Preparing  the  Oil.  HI. 
Geographical  Distribution  of  the  Trees  IV.  Production  and 
Export  of  Various  Countries.  V.  Chemical  and  Physical 
Characters  of  the  Oils.  VI.  Pests  which  attatU  tlie  Orchards. 
VII.  Uses. 

Cratif  Ixtport, 

I.— GENERAL.^ 

Chemical  Imports  of  SorTii  Africa. 

Chem.  and  Druggist,  Jan.  4,  1902. 

The  following  figures  relate  to  the  exports  of  drugs, 
chemicals,  c&c.  from  Germany  to  South  Africa,  during  1899 
and  1900.  Refined  glycerin  and  potassium  cyaaide  show 
substantial  decreases ; — 


Article 


Cape  Col'.ny,      Transvaal  nnd  I 

N:it!il,   *        Or.mpe  River 
Itlioilesia.  &c.  C'oloij.y. 


Ycir. 


Perfumery -j 

Chemicid  n.anufac-f 

turers'  uneuumerated  l 

Kssential  oils \ 

Glycerin,  i-elined | 

Potassium  cyanide ■: 

Other  potash  salts \ 


t 

£ 

6.300 

2.030 

ISHO 

7.550 

60 

liHO 

5.150 

800 

1809 

l.lillO 

350 

I'.ldO 

450 

100 

IStlO 

4J0 

60 

11100 

18,1.50 

llS,.-550 

1899 

100 

1900 

8,90!1 

101,-250 

1899 

7,SdO 

18,0110 

19110 

350 

350 

1889 

350 

.. 

19C0 

Australian  Federal  Tariff  Changes. 
Chem.  and  Druggist,  Jan.  11,  1902. 

The  foliovving  amendments  have  been  mide  by  the  [louse 
of  Keiiresentatives  : — • 


Tarifl  Classiftc;ition. 


Spirituous  compninirts,  which 
include  bitters,  essences, fluid 
extracts,  sarsiiparilia,  tinc- 
tures, medicini^s,  infusions, 
toilet  preparaticns. 


Candles.  &c..  stearin,  paraffin-") 
wu.\,  Jtc lb.  i" 

Cocoa-hiitter.  caramel,  and) 
carnmel-liuttcr '.     lb.  j 

Confectionery.  &c lb. 

Canar.v.  Iionip,  and  rape  seed. . . 

Soap,  iierfnnied lb. 

n.e.i.,  and  polishing     „     i 

Lime.juicc  and  other  fruit-") 
juices,  and  fruit-syrup,  nou- 1- 
spirituous nail..) 

Linseed cental  j 

If  used  lor  making  oil I 

Mustard  seed lb. 

Oilmen's  sto'-es,  special  prepara- 
tion of  infants'  and  invalids* 
foods. 


Schedule. 


14.«.  pall,  proof 
or  under. 


•111.  and  15  °  c 
id.  and  15  °lo 

4<l. 
hi. 


Is. 


•ii/. 

20  "/, 


As  amended. 


If  not  rontainins 
more  than  25% 
proof  spirit, 

■J.l.  (Sa.  ;  50  °/o. 
7s. ;  75  %,  lO.s. 
dtl.  gall. ;  over. 
Us. 

'  III. 

I  ill. 

Is.  6(1.  cental. 

3-/. 

ill. 

M. 


Free 


(See  also  this  Journal,  1901,  1155.) 

II.— FUEL,  Etc. 

S.1WDUST  FOR  Fuel  in  Germany. 

Bd.  of  Trade  J.,  Jan.  2,  1902. 

Sawdust  as  fuel  has  been  produced,  in  Prussia,  in  the  form 
of  small  octagonal  bricks,  weighing  half  a  pound  each.  This 
fuel  burns  in  air-tight  stoves  with  a  small  dame,  and  leaves 
but  little  ash.  Xo  binding  ingredient  is  used  ;  the  sawdust 
is  dried,  and  pressed  into  the  shape  of  the  briquette.  The 
absence  of  all  tarry  or  oily  substances  presents  smoke. 
The  weight  of  such  a  briquette  indicates  the  heavy  pressure 
under  which  it  takes  its  shape,  and  tlie  edges  look  like 
polished  oak  ;  it  is  heavier  thau  a  piece  of  liard  wood  of 
the  same  size. 

11/.— TAR  PRODUCTS,  PETROLEUM,  Etc. 
Asphalt  ix  Trinidad  (B.W.I.). 
Ch.  of  Comm.  J.,  Jan.  1902. 
The  .asphalt  trade  was  more  prosperous,  in  18'J9,  than  in 
anypievious  year,  but  it  made  a   still  further  advance,  in 
19U0,  when,  of  the  160,000  tons  shipped,  33,311   tons  were 
exported  by  independent  diggers.     In  1896,  the  latter  pro- 
duced  only   9,000    tons,   but    the   industry    has    regularly 
increased.     (See  also  this  Journal,  1901,  1038.) 

v.— PREPARING,  BLEACHING,  Etc., 
TEXTILES,  VARNS,  AND  FIBRES. 

Electrolytic  Bleaching  in  t;ie  LTxited  States. 
Chem.  Trade  J.,  Jan.  4,  1902. 
Experiments  have  been   conducted  in  the  laboratory  of 
Trinity  College,  Hartford,  Conn.,  in  electrolytic  bleaching. 
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The  fabric  to  be  bleached  was  saturated  with  a  solution  of 
sodium  chloride  containing  free  hvdrochloric  acid,  and 
placed  between  two  carbon  electrodes  carrying  a  weak 
current,  of  an  electromotive  force  of  two  volts.  The  bleach- 
ing effect  at  the  anode  is  credited  to -the  nascent  oxj-gen, 
produced  by  the  second:ir_v  chemical  reaction  between  the 
liberated  chlorine  and  the  water.  Tbe  best  results  art- 
obtained  with  a  very  small  current-intensity,  and  an  electro- 
motive force  below  1'67  volts. 

VII.— ACIDS,  ALKALIS,  AND  SALTS. 

SULl'H.VTE    OF    A-JMOXIA    STATISTICS. 

Bradbury  and  Hirsch,  Liverpool,  Jan    1902. 

Production  of  ammonia,  calculated  ioto  sulphate  (if 
ammonia,  in  the  I'nited  Kingdom,  from  all  sources,  duiiiiu' 
1901,  is  estimated  at  220,000  tons,  viz.  :— 

Gas  works us.r.oo 

Iron  works H'.OOO 

Sliale  works S6,!00 

Cuke  .ind  csrhoiiisin.!?  works  aad  prodiicrr  lina  w  ork  10.000 

220.000 

Of  this  production — ■ 

EnKliuul  contributed 148.500 

Scolla-.id         70.600 

Ireland           , 3.O0O 

The  production  during  the  previous  three  years,  in  Ions. 
was : — 


1898. 

1        1899. 

130.000 
17,700 
37,300 

11,500 

134,000 
18,000 
38,500 

15,000 

142,000 

17,000 

37,000 

t'jke   »nd   car 
producer  gas 

bonisiuK   and 
works 

17,000 

Total  . 

196,500 

205.10) 

21.3.0011 

NiTK.^TE  OF  Soda  Statistics. 

Shipments,    Con.ttimption,    Stocks,    and    Prices  for    Tin- 
Years.     \V.  Montgoniery  and  Co.    3lst  December  l^Ol. 


1899. 


1900. 


Tons. 

Tons. 

Tons. 

Shipments  for  six  months  ended  31st 

December  . 
Shipments  f 

S19,OD0 

897,000 

708,000 

3r   vear  ended  31st  De- 

1,373,000 

1,429,000 
576,000 

1,263.000 

Afloat  for  Europe  on  31st  December  . . 

505,000 

399,01)0 

Stocks  in  United  Kingdom  ports  :— 

>■  30,000 

35,000 

18S9. 

1900. 

1901. 

Tons. 

Tons. 

Tons. 

25,000 

Liverpool . . 

6,000 

10,000 

.■j.ooo 

London 

1,800 

4,000 

2.000 

Out  ports.. 

22,200 

27,000 

18,000 

Stocks  in  Continental  ports  on  31st 

December 
Consumption 

206,000 

186,000 

213,000 

in  United  Kingdom  for 

six  montlis  ended  31st  December. . . 

34,000 

43,000 

35,000 

Consumption    in   Continent   for   six 

months  ended  31st  December 

270,000 

235,000 

229,0(0 

Consumption  in  United  Kingdom  lor 

12  montlis  ended  31sl  December  . . . 

123,000 

135,000 

118,000 

Consumption   in    Continent     for    12 

months  ended  31st  December 

1,017,000 

091,000 

1,036,000 

Consumption  in  United  States  for  12 

months  ended  31st  December 

160,000 

175,000 

192,000 

Consumption  in  other  Countries  for 

12  months  eiideil  3Ist  December  ... 

30.000 

23,000 

13,000 

Consumption    io    the  World    for    12 

months  ended  31st  December: 

1,330,000 

1,324,000 

1,364,000 

Visible  supply  on  31st  December 

741,000 

794,000 

612,000 

Price  on  31st  December per  C\rt. 

7s.  9d. 

8s.  ed. 

9s.  11-/. 

A'  .—3IE  TA  LL  URG  Y. 

Mkrcurt  in  1I>:xico. 
Bd.  of  Trade  J.,  Jan.  2,  1902. 

In  La  Tierra  de  Mexico,  ioT  December,  1901,  it  is  stated 
that  mercury  occurs  in  Mexico,  in  various  places,  in  small 
quantities,  associated  with  rocks  of  the  green  sand  formation 
of  the  Cretaceous  period.  The  most  important  districts  are 
Guadalcazar  and  Huitzuco,  in  the  State  of  Guerrero.  In 
the  former  locality,  it  occur.s  in  calcareous  rocks  of  the 
Cretaceous  age.  where  it  forms  veins  and  impregnations, 
the  age  of  the  formation  and  nature  of  the  deposits  being 
similar  to  those  in  California.  In  1894,  the  Guadalcazar 
district  produced  about  2,500  flasks,*  and  Iluiizueo  about 
,5,000  flasks,  these  two  districts  producino;  260  of  the 
2Ct9,  metric  tons  in  Mexico,  in  that  year.  The  production 
for  1900,  amounted  to  ,^.3.5  metric  tons. 

Wolframite  in  tue  United  States. 

Chem.  Trade  J.,  Jan.  4,  1902. 

Wolframite  deposits  have  already  been  found  in  Arizona 
and  Nevada,  and  in  a  few  other  localities.  Tiie  ore  has 
recently  been  discovered  in  the  Black  Hills  of  Dakoti,  and 
the  deposit  has  been  described  in  a  paper  read  before  the 
American  Institute  of  Mining  Engineers.  This  tungsten 
ore  is  said  to  contain  61' 0  per  cent,  of  tungstic  acid,  WO;,. 

Minerals  in  Kimaon  and  G.ariiwal  (India). 
Pioneer  of  Allahabad,  Nov.  1901. 

Ar.bestos,  good  in  colour  and  long  in  fibre,  is  frequently 
found.  Porphyritie  granite,  associated  with  much  schorl, 
is  found  in  parts  of  Eastern  Kumaon,  and  here  true  lodes 
have  been  observed  traversing  both  the  granite  and  the 
ad.jacent  clay-slate,  and  containing  traces  of  oxide  of  tin. 
Copper  and  lead  have  b^ea  ahnndantly  worked  in  the  past, 
and  copper-bearing  rocks  are  found  all  over  loth  Kumaon 
and  Garhwal. 

Extensive  old  works  cover  manj'  acres  of  hill-side,  and 
the  mountains  are  here  and  there  covered  with  ancient 
slags,  containing  sometimes  as  much  as  2  per  cent,  of 
copper. 

i  he  revenue  derived  as  royalties  from  the  copper  ores 
was  considerable,  even  in  the  first  half  of  the  last  century. 
The  copper  ores  mined,  before  the  country  was  taken  over 
by  the  British,  must  have  been  enormous,  judging  from  the 
extent  of  old  mines.  The  copper  ores  occur  mostly  iu 
limestone  formations,  often  associated  with  talc  slates  and 
schists.  Both  irregular  deposits  and  true  lode  formations 
are  met  with,  the  latter  heint;  often  of  great  size.  The  ores 
mined  by  the  natives  were  mostly  green  and  blue  carbonates 
and  oxides  of  copper.  Sulphides  they  put  aside  as  too 
refractory  for  their  primitive  methods  of  smelting,  and 
beneath  the  deposits  of  carbonates  which  they  worked  out, 
extensive  deposits  of  copper  pyrites  and  grey  copper  are 
still  left.  In  several  cases,  lodes  of  copper  and  iron 
pyrites  of  considerable  width,  which  have  been  absolutely 
untouched  by  the  natives,  crop  out  very  close  to  the  sur- 
face. One  feature  is  the  number  of  gossan  "  backs  "  to  he 
noticed  in  the  copper  districts.  The  natives  have  occasionally 
worked  these,  presumably  for  iron,  to  a  little  depth,  but 
there  can  he  little  doubt  that  systematic  exploration  would 
reveal  iu  depth  great  masses  of  copper  pj  rites.  The  hill 
copper  w.as  formerly  noted  for  its  purity,  and  even  now  the 
natives  pre.''er  to  obtain  their  metal  from  Xepal,  owing  to 
its  being  so  much  softer  and  purer  than  that  obtainable  from 
Kurope. 

Platinum  «.n  Bihtisu  Columbia  (Canada). 
U.S.  Cons.  Reps.,  Dec.  28,  1901. 
The  superintendent  of  the  assay  office,  at  Vancouver, 
reports  thatj  among  the  specimens  of  gold  brought  to  him 
to  he  refined,  he  has  found  considerable  quantities  of 
platinum,  and'  he  is  under  the  impression  that  the  miners 
do  not  know  platinum  when  they  see  it.     In  all  the  placer- 

•  Flask  of  mercury  =  75  lb,  (avoir.) 
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mining  districts  of  British  Columbia  anl  the  Yukon  Terri- 
torv,  large  amounts  of  platinum  and  kindred  metals  have 
in  -a  thrown  away  by  miners  who  did  not  know  the  value 
ol  the  product.  With  the  present  price  of  platinum,  it  will 
piv  prospectors  to  be  on  the  look-out  for  this  metal,  which 
d  lubtlcss  exists  in  considerable  quantities  in  this  province. 
I'latinuni  is  not  found  in  ledges,  so  far  as  is  known, 
except  in  one  place  in  the  world.  It  is  found  in  black 
-;ind  containing  a  large  percentage  of  magnetic-iron  ore 
im  I  a  varying  quantitv  of  gold.  (See  also  this  Journal, 
I'.tOl,  1259.) 

CopPEE  Mixing  ix  TEAxs-CArcisiA  (Russia). 
Bd.  of  Tra<ie  J.,  Jan.  9,  1902. 

The  richest  deposits  of  copper  are  to  be  found  in  the 
districts  of  Zanguezoursk,  Kasakh,  and  Elisabethpol,  in  the 
Province  of  Elisabethpol ;  in  the  neighbourhood  of  Artvinsk, 
in  the  Province  of  Koutais  ;  and  in  the  district  of  liort- 
cbalinsk,  in  the  Province  of  Tiflis. 

In  spite  of  the  relative  richness  of  these  deposits,  copper 
foundries  in  Caucasia  are  comparatively  few  in  number. 
This  is  attributed  to  three  causes,  viz. : — (1)  Insutficiency 
of  roads;  (2)  Ignorance  of  the  peasants;  and  (3)  The 
lack  of  initiative  among  capitalists. 

The  total  production  of  pure  copper  in  all  the  foundries 
of  the  Trans-Caucasus,  in  1900,  amounted  to  232,934  pouds 
(.1,7-13  tons),  or  nearly  one-half  the  total  production  of 
copper  in  the  Kussian  Empire. 

In  order  to  give  the  copper  industry  of  the  Trans- 
Caucasus  full  scope,  it  would  be  necessary  to  permit 
the  free  exploitation  of  the  deposits  of  ore  in  the  land 
belonging  to  the  ex-serfs  of  the  Provinces,  which,  in  spite 
of  their  richness,  have  remained  up  to  the  present  entirely 
uutouched. 

XII.— FATS,  OILS,  Etc. 

Oit-  Ikdustbv  for  Queensland. 

Bd.  of  Trade  J.,  Jan.  9,  1902. 

In  a  recent  issue  of  the  Qttecnsland  Af/riculliirat  Journal, 
it  is  stated  that  the  oil  industry  should  prove  a  profitable 
undertaking,  for  the  following  reasons  :  —  There  is  an 
unlimited  market  for  paint  oils  in  Australia,  where  many 
of  the  builJings  are  of  wood.  Almost  every  knonn  variety 
of  oil-yielding  seed  can  be  produced  in  (Queensland. 

Cotton  has  been  grown  there  for  many  years,  with 
varying  success,  but  the  seed  has  never  been  utilised  for 
oil-extracting  purposes  ;  hence  a  valuable  product,  which 
could  have  been  profitably  turned  to  account,  was  wa.sted. 

The  sunflower  can  be  easily  grown,  succeeds  in  any  region 
where  maize  can  be  grown,  and  produces  about  an  equal 
weight  of  grain. 

Linseed  is  a  crop  similar  to  wheat  or  barley,  in  that  the 
cultivation  and  handling  are  practically  the  same,  whilst  the 
yield  is  equal  to,  if  not  greater  than,  that  of  those  cereals. 
Many  wheat-growing  areas  in  Queensland  are  admirably 
adapted  to  the  cultivation  of  linseed. 

Castor  flourishes  along  the  entire  seaboard  ;  although  only 
small  attempts  have  been  made  to  grow  it  systematically, 
the  attempts  go  to  prove  that,  under  cultivation,  the  yield 
of  seed  is  increased  by  systematic  planting  and  pruning. 
Rape  is  easily  grown. 

Peanui  (earthuut)  will  grow  in  almost  any  part  of 
Queensland,  but  some  difficult}',  which  may  easily  be  over- 
come, is  experienced  in  harvesting  the  nuts.  Other  oil- 
seeds, such  as  hemp,  gingelly,  &c.,  can  be  produced  in 
Queensland,  whilst  the  tropica!  north  may  produce  cocoa- 
nuts,  in  large  quantity,  as  well  as  tropical  oil-yielding  seeds. 

Solid  Fat  and  Dkgevs:  Rcssiax  Customs  Decision. 
Bd.  of  Trade  J.,  Jan.  9,  1902. 

Solid  fat,  worked,  crude,  or  melted,  and  deqras,  are  to  be 
dutiable,  under  Section  51,  Point  2  (instead  of  Point  3)  of  the 
Tariff,  at  the  rate  of  1  rouble  12',  copecks  per  poud,  gross 
(7s.  4|(/.  per  cwt,,  gross),  with  the  20  per  cent,  surtax 
imposed  by  the  Imperial  ukase  of  the  5th  August,  1900, 


Soap  Tkade  in  Tbipoli. 

Handeh  Museum  {Ihrouyk  Imp.  Inst.  J.,  Jan.  1902). 

The  large  demand  for  soap  in  Tripoli  is  mostly  supplied 
by  imports  from  France,  Italy,  Tunis,  Maltii,  and  Crete. 
French  soap  costs  SG,  and  Italian  only  28-50  francs  per 
100  kiloi.  Whilst  Marseilles  was  formerly  the  principal 
source  of  supply,  Italy  now  competes  very  suceesfully,  its 
product  being  lower  priced.  The  quality  from  Tunis  is  also 
too  dear  to  compete  advantageously  with  the  Italian  product. 
The  quantity  of  JIaltese  and  Cretan  soap  is  not  very  large. 

XIII.  A.— PIGMENTS,   PAINTS,  Etc. 
White  Lead:  Customs  Decision  (Sweden). 
Bd.  of  Trade  J.,  Jan.  9,  1902. 
White  lead  of  all  kinds  (Tariff  Xo.  1-1 1)  is  free. 

XIII.  B.— RESINS,   VABNISHES,  Etc. 

"  Tekebexe  "  AND  Vakxish  :  C!rsTO.MS 
Decisions  (Italy). 

Bd.  of  Trade  J.,  Jan.  2,  1902. 

"  Tercliene"  is  dutiable  at  the  rate  of  3  lire  per  kilo., 
under  par.  ye  of  the  Tariff.  r 

Varnish,  wiihout  spirit,  containing  oil  of  tar,  is  dutiable 
at  the  rate  of  20  lire  per  100  kilos.,  under  par.  Sl6  (2)  of 
the  Tariff. 

XIII.  C.—IXDlA-nUBBER,  Etc. 

KuBBER  IN  Trinidad  and  Tobago  (B.W.I.). 

Chamber  of  Com.  J.,  Jan.  1902. 

Rubber  is  the  only  new  cultivation  likely  to  provide  a 
staple  export  in  the  future.  It  is,  as  yet,  in  an  experimental 
stage.  There  are  eight  plantations  in  Trinidad,  and  two  in 
Tobago.  Several  large  sales  of  Crown  Land,  in  Trinidad, 
have  recently  been  made,  on  the  understanding  thai  they  are 
to  be  devoted  to  this  cultivation.  It  is  also  ex  lending  yearly 
in  Tobago,  chiefly  in  combination  with  cocoa.  The  rubber 
chiefly  planted  is  the  Central  American  CasliUoa  Elastica, 
cf  which  there  are  100,000  trees  planted  in  Tobago,  as  well 
as  some  thousands  of  the  Brazilian  "  Mouchet."  The 
former  promises  to  be  the  most  profitable.  The  West 
African  silk  rubber  has  also  been  recently  introduced. 
The  greater  part  of  the  plantations  are  still  quite  young — 
from  one  to  four  years  old — and  no  large  return  can  be 
auiieipated  until  they  have  been  seven  or  eight  years  in 
exislence.  The  quality  appears  to  be  good.  A  sample  of 
Castilloa,  grown  and  prepared  on  the  Richmond  estate,  was 
valued  in  England,  by  experts,  at  3.?.  6rf.  per  lb. 

XVI.— SUGAR,  STARCH,  Etc. 

Sugar  Prodlciiox  ix  Germany. 

Bd.  of  Trade  J.,  Jan.  2,  1902. 

The  quantity  of  raw  sugar  produced  in  Germany,  in 
October  last,  amounted  to  611,767  metric  tons,  and,  in 
November,  to  658,583  metric  tons.  In  October,  151,972 
metric  tons  of  refined  sugar  were  produced  in  the  sugar 
factories,  and  in  November,  171,121  metric  tons.  During 
the  first  four  months  (August  to  November)  of  the  present 
sugar  campaign,  the  production  of  raw  sugar  amounted  to 
1,337,532  metric  tons,  and  of  refined,  to  449, 7uG  metric 
tons,  the  figures  for  the  corresponding  months  of  the 
previous  year  being  1,208,548  meiric  tons  of  raw,  and 
412,673  metric  tons  of  refined,  sugar.  During  November, 
395  factories  were  engaged  in  the  manufacture  of  beet-sugar, 
and  15,675,390  metric  tons  of  beet  will  probably  be  used  in 
sugar  manufacture  during  the  present  campaign. 

Sugar  in  Austkia-Huxgabt. 

Bd.  of  Trade  J.,  Jan.  2,  1902. 

The  production  of  sugar  in  Hungary,  for  the  current 
seasou,  was  1,224,800  tons,  against  1,083,30(1  tons,  for  that 
ended  1st  June,  1901.    The  total  sugar-beet  crop  of  Austria- 
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HuEgary  is  estimated  at  8,500,COO  metric  tons,  agamst 
7,400,000  ton?,  in  1900.  'Nearly  half  of  this  quantity— 
viz.,  4,000,000  tons — was  proiluced  in  liolieiuin.  The 
consliint  expacsiou  of  the  sugar  in'.Iiistry  in  Europe,  and 
the  griulual  loss  of  some  of  its  iMii)oitant  eastern  markets, 
ure  stated  to  be  almost  certain  to  brint;  about  a  serious 
crisis  at  a  not  very  distant  period.  (.See  also  this  Journal. 
1901,1160.) 

Syrup  or  Molasses  of  British  M.vnofactuue  ; 
Drawback  on. 

B<l.  of  Trade  J.,  Jan.  9,  1902. 

A  notice  has  been  issued,  by  order  of  the  Commissioners 
of  Custom",  with  repard  to  the  drawback  allowed  ou  the 
expcrlation  of  syrups  or  molasses  of  British  manufacture. 
The  followiup  is  the  text  of  the  notice  : —  j 

"Subject  to  (be  conditions  specified  in  the  Second  ! 
Schedule  to  the  Finance  Act,  19Ui,  the  Board  of  Customs 
allow,  ou  the  exporiation  of  syrups  or  molasses  of  British 
manufacture,  drawback  at  the  rates  of  import  duty  for 
molasses  (l.s-.,  ?s.,  or  2s.  9(/.  per  cwt.),  aceordiuf;  to  the 
amount  of  sweeteninc  malti'r  coniained  in  the  article." 

"  Any  claim  for  drawback,  as  to  which  the  exporter  may 
be  able  to  prove  tliat  the  amount  allowable  under  the  pre 
ceding  parafjraph  is  not  equal  to  tlie  duty  paid  in  respect 
of  the  qiianiiiy  of  that  article,  which  appears  to  the  satis- 
faction ct  the  'j'reiisury  to  have  been  used  in  the  manu- 
facture or  preparation  of  the  goods,  will  be  dealt  with  upon 
its  merits;  but  a  statutory  declaration  will  be  required  in 
each  case,  showing  the  quantity  and  description  of  the 
sugar  or  other  articles  us-ed  in  ilie  manufacture,  and  the 
relative  rate  of  duty  paid  upon  importation." 

"  The  Board  of  Custom.',  however,  will,  on  aiiplicatioii, 
be  prepared  to  consider  whether,  and  on  what  conditions,  a 
statutory  declaration  in  each  instance  may  be  dispensed  with 
in  the  case  of  regular  exporters  of  British  manufactured 
syrups  or  molasses." 

Sugar  Eefinery  in  Turkey. 
Handels  Museum  {through  Imp.  Ivst.  ■/.,  Jan.  1902). 
in  the  r.cighbourhood  of  Adriauople,  a  sugar  refinery  is 
being  erected,  the  concession  having  been  ot-taincd  by  a 
high  Turkish  official.  All  materials  necessary  for  building 
and  machinery  are  to  be  admitted  duty-free.  A  concession 
has  also  been  obtained  for  opening  a  deposit  of  coal  which 
has  been  discovered  in  the  vicinity  of  the  refinery,  and 
which  will  furnish  the  necessary  fuel.  The  beet-root  will 
be  grown  on  the  lands  adjoining.  The  necessary  machinery 
has  already  been  ordered  from  European  factories. 

XVII.— BREWING,  WINES,  SPIRITS. 

Alcoholic  Liquors  in  Jap.4.n. 
Bd.  of  Trade  J.,  Jan.  2,  1902. 
The  Journal  of  the  Japan  Foreign  Trade   Association, 
for  November  last,  publishes  statistics  of  the  manufacture 
and    imports  of   alcoholic  liquors  in   Jajiau,  in  the   years 
1S98.    1899,  and    1900,  on   which    ths   following   table   is   i 
based : — 

Alcoholic  Beverages  mamifactured  in  Japan.  [ 


- 

ISDS. 

isno. 

1900. 

Refined,  um-efined,\vhito.  and 
swL'ct  s!\k('',  and  disliUcd 
spirits. 

Alcohol,  find  mixed  sakr- 

Koku. 
4,o74,li;il 

47 .17 7 
bl.Sil 
2.37-' 

Koku. 
4,41t;,02i 

3,875 
8;,20fi 
3.071 

Koku. 

4,28S,7GG 

5.23S 
120.371 

\fiuc  

3,TJ1 

4,70S,S50 

4,540,224 

4,418,187 

XVIII.  A.— FOODS. 

"  Suli'im;uated"  Fruits:   United  Statis  Customs 
Decision. 
Bd.  of  Trade  J.,  Jan.  2,  1902. 
The   following  decision  affects  the  classification  under  the 
Tnited  Strtes  Customs  Tariff. 

The  i.nporlation  of  fruits  treated  with  sulphurous  acid 
(except  as  an  external  bleach,  previous  to  desiccation)  is 
prohibited. 

XX.-FINE  CHEMICALS,  Etc. 

SuLi'iiuRic  AND  Acetic  Etiiehs  in  Belgium. 

Bd.  of  Trade  J.,  Jan.  2,  1902. 

A    Belgian    Royal   Decree,   fixes   the    import    duties   on 

sulphuric   ether  at    5  francs,  per   100  kilos.,  and  on   acetic 

eiher,  at  8  francs,  per  100  kilos. 

Ethyl  Chloride  :  Customs  Decision  (Italy). 

Bd.  of  Trade  J.,  Jan.  2,  1902. 

Ethyl  chloride  is  dutiable  at  the  rate  of  10  lire  per  ino  kilos. 

under   par.  59  of  the  Taiiff,  and  is   subject,  in   addition,  to 

the  surtax   on  alcohol,  at   the  rate  of  1  liie  per  kilo,  of  the 

product  (real  net  weight). 

Gold  and  I'latinum  Salts  in  Sweden. 
Bd.  of  Trade  J.,  Jan.  9,  1902. 
A  Swedish  Koyal  Decree,  which  introduces  the  following 
alterations   into  the  Cutloms  Tariff  of   Sweden,  took  effect 
from  the  1st  inst.  : — 


Tari  ff 
No. 


284i 


Articles. 


Chemico-tecbnical  preparations, 
not  specilicd — 
Cliloride  of  gold,  chloride 
of  gold  and  potassium, 
chloride  of  cold  and 
sodium  (gold-salt), chluro- 
l.latinite  of  potassium, 
and  chloride  of  platinum. 


Rates 
of  Duty. 


Kron.ore 
Kilo.O  OS 


English 
Equivalents. 


Lb.     0 


^atfnt  li^t 


Note.— Koku  =  S2"7  galls. 

As  regards  the  imports  of  alcoholic  liquors  into  .Japan,  it 
may  be  noted  that  the  total  quantity  imported,  in  I9UU, 
amounted  to  17,477  koku,  as  compared  with  81,736  koku, 
in  1899. 


•  The  dates  Riven  are  the  dates  of  ttie  Otficial  Journals  in 
which  a.cccptances  of  the  Gouiplete  Speciflcatious  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


L— PLANT,  APPARATUS,  and  MACHINERY. 
Applications. 

1902. 

16j.  E.G.Scott.     Improvements  in  filter  presses.     Jan.  2. 

312  C.  A.  Unit  and  O.  W.  Unit.  Improvements  in 
centrifugal  apparatus.     Complete  .Specification.     Jan.  4. 

368.  W.  L.  Wise. — From  The  Compagnie  Parisieune 
d'Eclairage  et  de  Chaulfage  par  le  gaz,  I''rance.  Improve- 
ments io  apparatus  for  discharging  retorts.     Jan.  6. 

.'i7G.  iM.  Crawford  and  F.  W.  Dunlap.  Improvements  in 
or  relating  to  carburettors.     Jan.  G. 

464.  E.  M.  Knight  and  J.  Hawkridge.  Improvements  in 
filters.     Complete  Specification.     Jau.  7. 

.iSS.  H.  J.  Fox  and  The  Pulsometur  Engineering  Com- 
pany, Ltd.     Improvements  in  filters.     Jan.  8. 

.593.  R.  B.  Hansford.  —  From  The  Pharmaceutisches 
Institut  Ludwig  W.  Gans,  Germany.  Process  for  clarifying 
liq'jids.     Jan.  8, 

612.  C.  McNeil.  —  Partly  communicated  by  C.  W. 
Petchell,  Xatal.  Improvements  in  or  connected  with 
centrifugal  machines.     Jan.  9. 

G12.  E.  Cr  ^fewcomb.  Method  and  m^-ans  for  generating 
saperhealed  steam  or  vapour.  Complete  Specification. 
Filed  9  Jan.  Date  applied  for,  7  June  '901,  being  date  of 
appUcation  in  United  States. 


Jan.-  31, 1902.] 


PATENT  LIST. 


U9 


condensinc; 


653.  A.   Schnakenberg.      Improvements 
pots.     Jan.  9. 

72S.  W.  Ingham  and  B.  Langton.  Iniprovud  bottom  foi- 
HoiTmann  kiln.     Complete  Specification.     Jan.  10. 

"TO.  1"".  Siemens.  Improvements  in  regenerative  gas 
furnaces.     Jan.  10. 

791.  W.  L.  Wise. — From  Tlie  Compagiiie  Parisienne 
d'Ecliiirage  et  de  Chauffage  par  !c  Gaz,  France.  Improve- 
ments in  or  relating  to  apparatus  for  eharging  retorts  and  to 
apparatus  suitable  for  regulating  the  speed  thereof.    Jan.  10. 

792.  E.  S.  Beaven.     See  Class  XVII. 

848.  O.  Sachse  and  L.  Kaulmann.  Improvements  in  or 
relating  to  brine  evaporators.  Complete  Specification. 
Jan.  11. 

90;i.  F.  JacobsoD,  O.  T.  V7estliD,  and  J.  S.  Carlson. 
Improvements  in  vaporisers.  Complete  Specification. 
Jan.  13. 

929.  E.  Caffyn  Improved  construction  of  jar  or  drum 
for  holding  beer  acd  otlier  liquids.     Jan.  13. 

940.  C.  W.  Vollmann.  Improvements  in  freezing 
appaiatus.     Complete  Specification.     Jan.  \S. 

1034.  R.  J.  Cracknel!.  Improvements  in  refrigerating 
machinery.     Jan.  14. 

1120.  H.G.Turner.  Improved  manufacture  of  refractory 
material  from  magnesite,  applicable  for  furnace  linings  and 
other  purposes.     Jan.  15. 

1141.  J.  R.  Richmond.  Improvements  in  surface  con- 
densers.    Jan   l.'i. 

1236.  E.  H.  Pryce.  Improvements  in  appliances  for 
removing  scale  or  other  adhesive  matters  from  boiler  tubes 
and  other  surface'.     Jan.  Ifi. 

CoMPLETK  Specifications  Acckptbd.* 
1901. 

2975.  J.  Dewhurst.  Apparatus  for  use  in  filtering  and 
conducting  liquids.     Jan.  8. 

3200.  A.  Wilson.  —  Erom  R.  M.  Sohne,  Germany. 
Centrifugal  apparatus.     Jan.  8. 

5529.  K.  Enzinger.     Filtering  materials.     Jan.  8. 

20,757.  D.  Turk.  Device  for  regulating  and  controlling 
the  supply  of  gas  and  air  to  furnaces  and  the  like. 
Jan.  15. 

II.— FUEL,  GAS,  AND  LIGHT. 

APPI ICATI0N8. 

1902. 

46.  F".  Tigges.  Incandescent  gas  light  candle.  Com- 
plete Specification.     Jan.  I. 

51.  O.  H.  Bayldon  and  H.  E.  Morriss.  Improvements  in 
generators  cf  gas  from  petroleum  or  jiaraffin  oil  and  in 
means  for  consuming  same  for  heating  purposes.  Complete 
Specification.     Jan.  1. 

153.  T.  G.  Allen,  jun.  Improvements  in  Bunsen  burners 
for  acetylene  gas.     Jan.  2. 

ISfi.  A.  Waddell  and  F.  Waddell.  Improvements  in  the 
arrangements  of  gas  producers  aud  recuperative  flues  in 
gas  retort  aud  other  settings.     Jan.  3. 

1H8.  G.  P.  Werrett.  Improvements  in  acetylene  gas 
generators.     .Tan.  3. 

204.  J.  W.  Carswell  and  S.  Trotter.  Improvements  in 
machines  for  drving  peat  fuel.  Complete  Soecifioation. 
Jan.  3. 

384.  S.  Pergeline.  Manufacture  of  smokeless  coal 
blocks.     Complete  Specification.     Jan.  6. 

454.  J.  1'.  Crease.  Improvements  in  the  manufacture  of 
incandesceuce  mantles.     Complete  Specification.     Jan.  7. 

484.  P.  Davies  and  The  Hydroleum  Company,  Ltd. 
Improvements  relating  to  the  separation  of  undesirable 
matter  from  earburetted  water-gas  or  analogous  tars. 
.Ian.  7. 

586.  W.  L.  Wise.— From  The  Compagnie  Parisienne 
d'Eclairage  et  de  Chauffage  par  le  Gaz,  France.  Improve- 
ments in  the  quenching  or  cooling  of  coke,  and  apparatus 
therefor.  "  Jan.  8. 


757.  C.  B.  Burdon.  Improvements  in  and  rdlating  to  the 
separation  of  gases,  chiefly  for  obtdining  oxygen  from  the 
atmosphere,  and  in  apparatus  therefor.     Jan.  10. 

852.  W.  L.  Wise. — F'rom  Compagnie  Parisienne  d'Eclair- 
age et  de  Chauffage  par  le  Gaz,  France.  Improvem^'uts  in 
or  pertaining  to  the  working  of  gas  retorts.     Jan.  10. 

88G.  G.  J.  Rausch.  Improved  apparatus  for  the  manu- 
facture of  acetylene  gas.     Jan.  13. 

887.  H.  Y.  Miiller.  \  nev/  or  improved  acetylene 
generator.     Jan.  13. 

961.  W.  W.  Lewis.  Improveaients  in  aud  connected 
with  portable  acetylene  generators.     Jan  14. 

10411.  W.  Kennedy.  Improvements  in  plant  for  maini- 
facturing  coke.     CompUte  Specification.     Jan.  14. 

1049.  T.  liradshaw-.Tack.  Improvements  relating  to 
apparatus  for  the  production  and  storage  of  acetylene  gis. 
Complete  Specification.     .Ian.  14, 

lObO.  W.  Chetfins.  Im[iroved  method  for  burning  the 
smoke  of  coal.     Jan.  15. 

1164.  JI.  P.iterson.  Improvements  in  acetylene  gas 
generators.     Jau.  16. 

1397.  H.  Marshall.  Improvements  in  methods  of  and 
apparatus  for  carburetiing  air  or  gas.     Jan.  18. 

CoMPUETE  Specifications  Accepted. 
1901. 

241.  J.  A.  Burgess.  Process  or  method  for  treating  and 
purifying  acetylene  gas.     Jan.  15. 

781  P.  Naef.  Production  nf  gas  in  gas  producers,  and 
treatment  and  utilization  in  internal  combustion  engines. 
Jan.  15. 

4915.  T.  Rauthmell.  Apparatus  for  generating  acetylene 
gas  for  household  lighting,  and  other  purposes.     .Ian.  15. 

IV.— COLOURING  MATTERS  and  DYESTUFFS. 
Applications. 
1902. 

58.  R.  B.  Raosford.  —  From  L.  Cassella  and  Co., 
Germany.  The  manufacture  of  p-amidotoiyl-p-oxyphenyl- 
amines  and  dyestuffi  therefrom.     Jan.  1. 

357.  R.  HoUiday  and  Sons,  Ltd.,  J.  Turner,  H.  Dean,  and 
J.  Turner.  Production  of  a  new  intermediate  compound, 
and  a  black  dye  therefrom.     Jan.  6. 

569.  Yidal  Dyes  Syndicate,  Ltd.— From  H.  R.  Vidal, 
France.  Improvements  in  and  relating  to  the  manufacture 
of  dye.     Complete  Specification.     .Tan.  8. 

573.  Vidal  Dye5  Syndicate,  Ltd.— From  H.  R.  Vidal, 
France.  Improvements  relating  to  oxydising  aromatic 
amines  to  obtain  amidobydroxylated  derivatives.  Complete 
Specification.     Jan.  8. 

771.  ().  Imray. — F'rom  The  Farbwerke  vormals  Meister, 
Lucius  und  Briining,  Germany.  Manufacture  of  new  blue 
dyestuffs.    Jan.  10. 

844.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius  und  Briining,  Germany.  Manufacture  of  disazo 
dyestuffs  for  wooi.     Jan.  11. 

Complete  Specifications  Accepted. 
1901. 

1644.  T.  R.  Shillito.— From  J.  R.  Geigy  and  Co., 
Switzerland.     Sulphur  dyestuffs.     .Ian.  1 5. 

3239  J.  y.  Johnson. — -From  The  Badische  Anilm  und 
Soda  Fabrik,  Germany.  Manufacture  and  production  of 
new  colouring  matter  and  derivatives  thereof,  and  employ- 
ment thereof  in  dyeing.     Jan.  15. 

4568.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius  und  Briining,  Germany.  Manufacture  of  a  brown 
sulphurised  dyestuff  from  2  :  4-dinitropara-nxydiphenyl- 
amine  or  2  :  4-nitro-amido-oxydiphenylamine.     .Ian.  15. 

5167.  0.  Imray. — From  The  F'arbwerke  vormals  Meister, 
Lucius  und  Briining,  (lermany.  Manufacture  of  fast 
double  colour  lakes.     Jan.  15. 
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5654.  C.  D.  Abel.— From  Autlengesellschaft  fur  Anilin 
Fabrikation,  Germany.  Manufacture  of  acid  dyc^tuffs 
belonging  fo  the  diphenylnaphlliylmetliane  series.     Jan.  l."). 

6545.  J.  Y.  Johnson. — From  The  Badisehe  Anilin  uud 
Soda  Fabrik,  Germany.  Manufacture  and  production  of 
colouring  matters  containing  sulphur.     Jan.  15. 

25,100    G.  W.  Johnson From   C.  F.   Boehringer  und 

Sjoehne,  Germany.  Keduction  of  aromatic  nitro-compound^ 
to  the  corresponding  amines.     Jan.  15. 

v.— PEEPAKTNG.  BLEACFIING,  DYEING, 
PRINTING,  AND  FINISHING  TEXTILES,  YARNS, 
AND  FIBRES. 
Applications. 
1902. 
25.  J.  H.  Neave.     Improvements   iu  the  manufacture  of 
hats  from  fur,  wool,  and  other  fibres.     Jan.  1. 
28.  R.  C.  Menzies.     See  Class  XIX. 
172.  W.L.Wise. — From  L.  Wei.ss,  Germany.     Improve- 
ments in  or  relating  to  the  printing  of  fabrics.     Jan.  2. 

453.  A.  II.  Arzt.  An  imiirovement  in  waterprooling. 
Jan.  7. 

734.  G.  Shacklcton  and  A.  Ayrton.  Improvements  in 
washing  or  cleansing  wool.     Jan.  10. 

755.  W.  Smith.  Improvements  in  or  relating  to  the 
fiuishiug  of  fabrics.     Jan.  10. 

922.  A.  W.  I'layne  and  L.  W.  Macdouald.  Improve- 
ments in  indigo  vat  dyeing.     Jan.  13. 

1172.  T.  Worth.  A  new  or  improved  compound  for  use 
iu  the  manufacture  of  linoleum  and  similar  materials, 
Jan.  16. 

1368.  G.  B.  Sadler.  Imiirovemenis  iu  or  connected  with 
the  kiers  or  vats  used  in  the  bleaching  of  textile  fabrics. 
Jan.  18. 

1406.  J.  0.  Tyms.  Improvement  in  bleaching  keir  v/itli 
circulation  valves.     Complete  Specification.     Jan.  18. 

■  1432.  F.  T.  Woodley.  Improvements  in  the  manufacture 
aud  production  of  a  filamentary  cellulose  material,  and 
fabrics  therefrom.     Jan.  18. 

Complete  Specifications  Accepted. 
1901. 
3592.  C.  F.  Cross,  E.   J.  Bevan,   and  C.  Beadle.     Treat- 
ment  of  viscose   for   the  preparation  of    useful   products 
therefrom.     Jan.  15. 

4280.  J.  C.  Hamer.  Apparatus  for  dyeing  and  otherwise 
treating  fibrous  material  in  a  spun  or  other  state.     Jan.  8. 

VI.— COLOURING  WOOD,  PAPER,  LEATHER,  Etc. 

Application. 

1902. 

938.  A.  F.  Dunn.     Improvements  in  or  connected  willi 

applying   bronze    and   other   powders   to    paper   and   like 

materials.     Complete  Speciueation.     Jan.  13. 

VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

1902. 

232.  W.  P.  Thompson.— From  Solvay  and  Co.,  Belgium. 

Improvements  in  the  manufacture  of  carbonate  of  soda  and 

other  crystalline  salts.     Jan.  3. 

698.  W.  Ostwald.  Improvements  in  the  manufacture  of 
nitric  acid.     Complete  Specification.     Jan.  9. 

788.  S.  Dreyfus  aud  The  Clayton  Aniline  Company,  Ltd. 
Improvements  in  and  apparatus  for  use  in  the  concentration 
of  sulphuric  acid  or  the  like.     Jan.  10. 

1042.  I.  A.  Peters.  An  improved  alkaline  material  for 
use  in  the  arts.     Jan   14. 

Complete  Specifications  Accepted. 
1901. 
524.  J.   W.   Woodall   aud  F.    Windham.      Carbide    of 
calcium.     Jan,  15. 


516.  T.  G.  Webb  and  Webb's  Patents,  Ltd.  Apparatus 
loi  concentrating  sulphuric  acid  and  other  liquids.    Jan.  15. 

2407.  A.  Germot  and  IT.  E.  L,  Fievtt,  Process  of  and 
iipjiaratus  for  treating  metallic  sulphides.      Jan.  8. 

4610.  G.  W.  Johnson. — i'rom  The  Firm  of  Vereiu 
C'hemischer  Fabriken,  Germany.  Manufacture  or  produc- 
tion of  sulphuric  anhydride.     .Ian.  15, 

19,03").  H.  A.Frasch.  Process  of  producing  nickel  salt. 
Jan.  15. 

23.124.  W.  P.  Thompson. — From  Stassfurter  Cheraische 
Fabrik  vormals  Vorster  und  Griineberg  A,  G.,  Germany. 
Production  of  anhydrous  cyanide  of  sodium  from  an  aq  :eous 
solution,     Jan,  15, 

23.125,  W.  P.  Thompson  — From  Stassfurter  Chemische 
Fabnk  vormals  Vorster  und  Griineberg  A.  G.,  Germany. 
Process  foi  making  briquettes  of  a  mixture  of  cyanide  of 
potassium  and  cyanide  of  sodium.     Jan.  15. 

VIII.— GLASS,  POTTERY,  and  ENAMELS. 

Applications. 

1902. 

94.  W.  F.  Allpress, — Partly  communicated  by  P,  O. 
Griffiths,  High  Seas,  Improvements  in  bottles  and  in 
appar.atus  for  the  manufacture  tliereof     Jan,  I. 

182.  J.  Maddock.  Improved  socketing  thimble  for 
placing  earthenware  and  the  like.     Jan.  3. 

308.  C.  A.  Dunbar.  Improvements  iu  leers  for  annealing 
glass.     Complete  Specificatiou.     Jan.  4. 

400.  F.  A.  Walton  and  C,  J,  Noke,  A  novel  combination 
of  glass  and  pottery  ware  or  other  nviterial.     Jan.  7. 

1369.  F.  ilountford.  Novel  automatic  machinery  ir 
apparatus  for  decorating  or  glazing  tiles  and  other  similar 
articles  of  pottery-ware,  glass,  metal,  and  other  substances. 
Jan.  IS. 

1429.  A.  J.  Boult,— From  F.  C.  R.  Weber  aud  A.  1!. 
Rauseheubach.  An  improved  method  of  anil  apparatus 
for  drying  eaithenware  articles.  Complete  Specification, 
Jan.  18. 

IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 

AND  CEMENTS. 

Applications. 

1902. 

383.  N.    Brooke   and     W.    Glossop.      Improvements    iu 

artificial  stone  and  in  the  manufacture  thereof.     Complete 

Specification.     Jan.  6. 

386.  A.  Wolskel.     Improvements  in   preparing  asphalt. 
Complete  Specification.     Jan.  6. 
1172.  T.  Worlh.     Sec  Class  V. 

Complete  Specifications  Accepted. 
1901. 
4630.  C.  Hitchins.     Asbestos  liuiugs  for  buildings   aud 
the  like.     Jan.  15. 

24,923.  G.  C.  F.  Boivie.  Manufacture  of  artificial  stone, 
Jan.  15. 

X.— METALLURGY. 

Applications. 

1902. 

143.  A.  Reynolds.  -Vn  improvement  in  metallurgical 
converters.     .J.an.  2. 

144.  A.  Reynolds.  A  method  for  fusing  and  reducing 
ores.     Jan.  2. 

145.  A.  Reynolds.  Improvements  in  metallurgical 
apparatus.     Jan.  2. 

228.  G.  P.  Parrot  and  J.  C.  Ghest.  Improvements 
relating  to  the  treatment  of  pulverulent  iron  and  other  ores. 
Jan.  3. 

234.  II.  H.  Lake. — From  A.  Rabezz  Ana,  Italy.  Im- 
provements relating  to  kilns  for  the  treatment  of  ores  and 
the  like.  ^Jaii.  3. 

295.  G.  W.  Johnson. — From  The  Chemische  Fabrik 
Grieshcim  -  Elektron,  Germany.  Improvements  in  the 
manufacture  of  the  metals  of  the  alkalis.    Jan.  4. 
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306.  J.  E.  KoWmeyer  and  F.  A.  Edwardes.     Improve- 
ments in  and  relating  to  the  treatment  of  tailings  or  slimes    I 
resulting  from  ore  .stampiug  and  similar  operations.     Jan.  4. 

554.  J.  H.  Dewhurst.  Improvements  in  ladles  for 
carrying  and  tipping  blast  furnace  slag.     Jan.  8. 

898.  T.  Stapf.  Improvements  in  and  relating  to  blu>t 
furnaces.     Complete  Specification.     Jan.  13. 

1003.  L.  Lincoln,  D.  B.  Lincoln,  and  C.  S.  Gooding. 
Improvements  iu  the  process  of  and  apparatus  for  drawing 
oft  molten  metal  from  cupoIa.s,  blast  furnaces,  and  the  like. 
Complete  Specification.     Jan.  14. 

1076.  J.  Ward.  Improvements  in  and  relating  to  ingot 
moulds  for  easting  steel  ingots.     Jan.  1.5. 

1146.  C.  V.  Potter.  Aa  improved  solution  to  be  used  in 
and  process  for  the  separation  of  metals  from  sulphide  ores. 
Complete  Specification.     Jan.  15. 

1170.  A.  Patterson.  Improved  machinery  for  charging 
steel  and  like  furnaces.     Jan.  16. 

13,862.  W.  Oswald.  Manufacture  of  healths  with  blast 
channels  for  metallurgical  furnaces.     Jan.  8. 

18,230.  H.  H.  Lake. — From  W.  R.  Bennett,  United 
Stales.     Hardening  and  tempering  of  steel.    Jan.  15. 

XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 
1902. 

1 18.  M.  d'Andrimont.  Improvements  in  or  relating  to 
anodes  for  electrolytic  operations.  Complete  Specification. 
Jan.  2. 

382.  E.  Friese.  Improvements  in  galvanic  cells.  Com- 
plete Specification.     Jan.  6. 

418.  B.  J.  Hall.  Improvements  in  the  construction  and 
working  of  electric  batteries.     Jan.  7. 

1139.  H.  W.  Butler.  Improvements  in  the  manufacture 
and  production  of  electric  batteries  of  the  kind  known  as 
dry  batteries.     Jan.  15. 

1351.  0.  Spilleru-Spitzer.  An  improved  process  for 
purifying  and  bleaching  liquids,  more  specially  saccharine 
liquids,  by  electric  dialysis  in  conjunction  with  a  halogen 
(chlorine).     Jan.  17. 

Complete  Specifications  Acckptbd. 
1901. 

2933.  C.  A.  Wilde.  Electrodes  for  secondary  batteries 
or  accumulators.     Jan.  8. 

5063.  T.  T.  A.  Hansen  and  C.  C.  F.  F.  Petersen. 
Accumulators  for  secondary  batteries.     Jan.  15. 

23,215.  V.  Cheval  and  J.  Lindeman.  Electrical  accu- 
mulators.    Jan. 15. 

24,627.  L.  M.  G.  Rosea  d'lnfreville.  Electric  batteries. 
Jan.  15. 

XII.— FATS,  OILS,  AND  SOAP. 

Applications. 

1902. 

292.  C.  H.  Steer.  Improvements  in  manufacturing  cf 
Eoap.     Jan.  4. 

385.  C.  Fresenius.  Improvement  in  the  treatment  of 
inferior  oilseed  cakes  and  other  residues  from  the  manufac- 
ture of  vegetable  oils,  to  render  them  suitable  for  use  as 
cattle  food.     Jan.  6. 

393.  G.  Sandberg.  A  method  for  obtaining  an  odourless 
product  from  train  oil  for  use  as  a  substitute  for  tallow. 
Complete  Specification.     Jan.  6. 

979.  J.  F.  Straup.  Oil-cooling  compound.  Complete 
Specification.     Jan.  14. 

1291.  J.  Enoch  and  Rose,  Downs,  and  Thompson,  Ltd. 
Improvements  in  the  method  of  and  machinery  or  apparatus 
for  extracting  oil  from  seeds  and  the  like,  and  for  forming 
cakes  from  such  or  any  suitable  substance,  for  cattle  feeding 
and  like  substances.     Jan.  17. 


1430.  A.  J.  Boult. — From  L.  B.  Lehmann,  Germany. 
Improvements  in  or  relating  to  apparatus  for  use  in  the 
manufacture  or  treatment  of  soap  or  other  plastic  com- 
position.    Complete  Specification.     Jan.  18. 

Complete  Specifications  Acckptkd. 

1901. 
61)22.  H.  Delarue.     Saponification  offals.     Jan    15. 
24,821.  W.    P.  Tliompsou.— From   A.  X.  Nielsen,  New 
fouii<Uand.     B'eaching  of  whale  and  seal  oil.     Jan.  15. 

XIII.— PAINTS,  PIGMENTS,  VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

19tj2. 

332.  W.  H.  WiUatt.  Improvements  iu  the  apparatus  I'o  r 
making  carbon  black.     Jan.  6. 

686.  M.  D.  W.  Vincent.     An  improved  polish.     .Ian.  9. 

1077.  E.  Bailey  and  A.  Crowther.  Improvements  in  a 
process  and  apparatus  for  the  manufacture  of  white  lead 
from  pig  lead  by  electro-chemical  fusion.     Jan.  15. 

Complete  Specifications  Accepted. 
1901. 
50.  C.  O.  Weber  and  A.  Cairns.   Compound  mdia-rubbcr. 
Jan.  8. 

4176.  J.S.Rigby.  Methodfor  the  mantifacture  of  whiting, 
and  ajjparatus  therefor.     Jan.  8. 

XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Applications. 

1902. 

670.  W.  F.  Schroeder.— From  F.  W.  Mo(ire,  United 
States.    An  in;provement  in  the  splitting  of  skins.    Jan.  9. 

1010.  H.  H.  Lake.— From  Turner  Tanning  Machinery 
Company,  United  Statc'^.  Improvements  relating  to 
machines  for  use  in  treating  hides,  leather,  skins,  and  the 
like.     Complete  Specification.     Jan.  14. 

1U13.  H.  H.  Lake. — From  Turner  Tanning  Machinery 
Comp.any,  United  States.  Improvements  relating  to 
machines  for  use  iu  treating  hides,  leather,  skins,  and  the 
like.     Complete  Specification.     Jan.  14. 

1018.  H.  H.  Lake. — From  Turner  Tanning  Machinery 
Company,  United  .States.  Improvements  relating  to 
machines  for  use  in  treating  hides,  leather,  skins,  and  the 
like.     Complete  Specification.     Jan.  14. 

1327.  J.  Paas  and  A.  Jacobsen.  A  new  or  improved 
process  of  preserving  leather.     Jan.  1.7. 

1424.  A.  C.  Granville  and  E.  G.  J.  Rawlinson.  An 
improved  method  of  cleaning,  purifying,  and  removing  the 
wool  from  imported  sheepskins.     Jan.  18. 

Complete  Specification  Accepted. 
1901. 
2645.  J.  Pate.     Sizing  preparations.     Jan.  15. 

XV.— MANURES,  Etc. 
Application. 
1902. 
63.  H.  Schulte-Steinberg.     Improvements  relating  to  the 
manufacture  of  Thomas  powder  from  Thomas  slag.    Jan.  1 

XVI.— SUGAR,  STARCH,  and  GUM,  Etc. 

Application. 

1902. 

269.  J.  Nicholas.  Imjirovements  in  the  treatment  of 
sugar  cane  sorghum  and  reeds  of  similar  nature.     Jan.  4. 

Complete  Specification  Accepted. 
1901. 
4207.  J.  R.  Hatmaker.— From  J.  A.  Just,  United  States. 
Process  for  obtaining  pure  solutions  of  casein.     Jan.  8. 
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XVII.-BREWING,  WINES,  SPIRITS,  Etc. 
Afplications. 
1902. 
304.  J.    T.    Norman.      Improvements   in    maturing    or 

■""'grrf' Duffy'"  A  new  or  improved  method  for 
refining,'  ageing,  mfUowing,  and  purifying  '"»''. 'i"'! 
spirUnL   wineT  and    liquor..       Co.iplete    Speofi.ation. 

''^'^qo'  J  F  Dnffy.  Improvements  in  apparatus  for 
refining, '  ac-eing,  mellowing,  and  purifying  malt  and 
>SZons    wines    and    liquSrs.      Complete    Spec.ficat.on. 

''''792^'  E  S.  Beaven.  Improvements  in  the  process  and 
apparatus  for  filtering  furnace  gases  in  malt  and  othei 
kilns.     Jan.  10. 

9^9    E.  C'affyn.     See  Class  I.  ^    ,  e 

1341.  R.  C.  Scott.     Improvements  in  the  muiutaclure  ot 

^""[342.  i{°C.  Scott.     Improvements   in   the  purification  of 
spirit.     Jan.  17. 

CoMPLBTB  Specifications  AccBPTBa). 
1901. 
997    E    Kniittel  and  The  Berliner  Actiengesellschaft  fur 
Eisengiesserei     und     Maschinenfabrikation.       Process    ot 
curint'  raw  malt.     .Jan.  15.  . 

7724.  VV.  Palethorpe.      Spargers  or  sprinklers  particu- 
larly for  use  in  brewing.     Jan.  15. 


XVIII.— FOODS.  SANITATION,  Etc.,  and 

DISINFECTANTS. 

Applications. 

A. — Foods. 
1902. 
458    F    A.  Schouten  and  A.  F.  Spencer.     An  improved 
process  for  preserving  milk,  cream,  and  other  hqu.ds,  and 
means  and  appliances  therefor.     Jan.  , .  -    „     , 

504.  .1.  Goodfellow  and  S.  G.  Ellis.     An  improvea  food 
extract.     Jan.  7.  .  c    I 

648    J.    Sutter-Collin.      Improvements   m   processes   ot 
preparing  condensed  milk.    Complete  Specification.    Jan.  J 

lO'^i    H.  J.    Biicka,  C.  Hansen,  L.    Nissen,  and  O.   B.    , 
Wimmer.     An   improved    process   and    apparatus   for   the 
production   of  a  powdered   milk   preparation.      Complete    | 
Specification.     Jan.  14.  ,     ,     c  ' 

1328.  R.  Schultz.     A  new  or  improved  method  ot   pre 
serving  eggs.     Jan.  17.  ,  .       c    •, 

1-5G6  F  W.  Hampshire.  A  method  of  treating  fruits 
a„.l  vo<^etal.les  in  combination  with  farina  or  the  like  cereal 
or  farinaceous  product  to  form  an  improved  food  preparation. 

Jan.  18. 

B.— Sanitation  ;    Water  Purification. 

81  S.  H.  Hodgkin  and  The  Pulsomcter  Engineering 
Company,  Ltd.  Improvements  in  or  relating  to  water 
purifying  and  softening  apparatus.     Jan.  1.  •„.„„i 

'    847.  K.  Orchard  a'nd  S.  Rideal.     Improvements   in  ..id 
connected   with    the    sterilisation  and   sottenmg   of  waler. 

''"new.  Watson.  Improvements  in  apparatus  for 
treating  effluent  and  other  impure  waters  and  the  residuum 
therefi-oni.     Jan.  17. 

CoMPLBTE  Specifications  Accepted. 
A . — Foods. 
1901. 
3489.  A.  Schleissner.     Process  for  the  preparation  of  a 
milk  especially  suitable  for  children.     Jan.  15. 

25,037.  C.  Ollendorfif.     P.asteurising  apparatus.     Jan.  1... 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 
1902. 

28.  R.  C.  Menzies.  Improvements  in  bleaching  paper 
pulp  or  like  material.     Jan.  1. 

960  C  F.  Cross,  E.J.  Bevan,  H,  .Spenee,  and  P.  Spence 
and  Sons  Ltd.  Improvements  in  and  connected  wuh  the 
manulacture  and  preparation  of  paper.     Jan.  14. 

1138  J  N  Goldsmith  and  The  Hritish  Xylonite  Com- 
pany, Ltd.  Improvements  in  and  relating  to  the  manufac- 
ture of  xylonite.     Jan.  15. 

XX. -FINE  CHEMICALS,  ALKALOIDS, 

ESSENCES,  AND  EXTRACTS. 

Applications. 

1902. 

"86    J   Wetter.— From  the   firm  of   Bud.  Rutgers,  Ger- 
many.'    Process    or    processes    f.r    the    manufacture    of 
paracresol   oxalic   acid   ester,    and   for   the   separation   ot 
I    paracresol  from  metacresol.     Jan.  4. 

I        1116    B    J    B    Mills.— From   La  Soci6te  Anonyme  des 
'    Plaques  et  Papiers  Photographiques  A.  Lumiere  et  ses  1  ds 
;    France.     A   mixture  capable  of  giving  off    by  treatment 
1    with    water,    hydrosulphurous     acid     or     hydrosulphites. 
Jan.  15. 

XXL— PHOTOGRAPHY. 

Applications. 

1902. 

565    A.    Schmalenberg.  —  From    C.    Ernst    and    Co., 

Aktiengesellschaft,    Germany.     Improvements   relating  to 

negatives  for  the   photographic   production  of  ornamental 

borders  on  sensitised  surfaces.     Jan.  8. 

579  S  Vathis.  Improvements  in  processes  for  the 
production  of  multicolour  photographic  prints.  Complete 
Specification.     Jan.  8. 

1116  B  J.  B.  Mills-.— From  Li  Societe  Anonyme  des  _ 
Plaques  et  I^apiers  Photographiques  A.  Lumiere  et  ses  lUs,  | 
France.     See  Class  XX. 

1226.  E.  Eblermann.  An  improvement  in  the  production 
of  grained  photographic  pictures.     Jan.  16. 

j  XXII.— EXPLOSIVES,  MATCHES,  Etc. 

I  Applications. 

I  1902. 

839.  W.  P.  Jones.  A  new  or  improved  composition  for 
the  heads  of  matches  and  Iho  like.     Jan.  1 1. 

984.  J.  E.  Petavel  and  J.  Bruce-Kiugsmiil.     A  recording 
pressure  gauge  for  explo-ives.     Jan.  14. 
i         1074.  A.  Purgotti  and  L.  Purgotti.     A  new  process  for 
i    manufacturing  non-poisonous  mixtures  for  matches  of  every 
I    description,  ignitable  on  any  surface.     Complete  Specifica- 
tion.    Jan.  15. 

XXIII.- GENERAL  ANALYTICAL  CHEMISTRY. 
Complete  Specification  Accepted. 
1901. 
25,037.     C.  Ollendorff.     See  Class  A. 


PATENT   UNCLASSIFLA.BLE. 

Application. 
1902, 
1465.  L.  Wirtz.     The   manufacture   of  a  chemical  com- 
pound.    ,(an.  18. 
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THE  JOURNAL  OF  THE  SOCIETY. 
In  order  that  members  may  be  supplied  with  information 
at  as  early  a  date  as  possible,  the  Journal  is  now  issued 
twice  a  month,  and  contains  abstracts  of  French  as  well  as 
British  patents.  American  I'alents  will  appear  in  the  next 
number. 


INDEX,  1901,  AND  LIST  OF  MEMIJER.S. 

The  Index  and  Title  Page  for  1901,  and  the  List  of 
Members,  will  be  issued  with  the  number  of  the  Journal  for 
Feb.  28ih. 


MEMBERS  AND  THEIR  CONTRIBUTIONS. 

Every  Candidate  for  admission  as  a  Member  of  the 
Society  must  be  proposed  according  to  the  form  set  out  in 
Rule  26.  He  must  be  proposed  by  one  or  more  Members 
to  whom  he  is  known  personally.  The  proposal  form  must 
be  sent  duly  sipied  to  the  General  Secretary,  wlio  shall  lay 
the  same  before  the  Council  at  its  next  Meetinjr.  If  the 
majority  of  the  Members  of  Council  present  are  in  favour 
of  his  election,  the  Candidate  shall  be  declared  duly  elected, 
and  his  name  shall  be  entered  in  the  Register  of  the  Society. 
At  whatever  period  of  the  year  a  new  Member  may  be 
elected,  he  shall  be  required  (unless  the  Council  shall  deter- 
mine otherwise)  to  pay  his  subscription  for  that  year ; 
having  done  which  he  shall  be  entitled  to  receive  all  the 
numbers  of  the  Society's  Journal  for  that  year. 

The  Nomination  Paper  must  take  the  following  form,  and 
may  be  obtained  from  the  General  Secretary,  or  from  any 
of  the  Secretaries  of  Local  Sections  : — 

The  Society  op  Cheuicai  Tsditstkt. 

We.  the  undersigned  Members  of  the  Society  of  C/ietniccU  Industry, 

hereby  propose 

(Candidate's  Xame  in  full) 

as  a  fit  and  proper  person  to  become  a  Member  of  the  Society. 
For     Names     only    of\ 

Members  recommend-  > 

ing  the  Candidate.       J 

And  /,  the  said  Candidate  for  Membership,  hereby  declare  that  if 

elected  I  will  do  my  best  to  support  the  Society,  and  will  observe 

its  Bye-laws, 

Signature  of  Candidate 

Address  to  which  the  Cattdidate^ 

tcishes  file  Society's  publico  tion  ^  ( 

to  be  sent,  and  which  is  to  be  \ 

entered  in  the  Society's  Register. ) 

Profession  or  Business  Occupation 

Hale 

(Extract from  ByeJaws— Rules  27,  29,  and  30.) 

Each  Member  shall  pay  an  annual  subscription  of 
Twenty-five  Shillings,  due  on  the  First  of  January  in  each 
year ;  except  that  any  Member  may  pay  a  life  composition 
fee  of  Twenty  Pounds  in  lieu  of  an  annual  subscription.  He 
shall  also  pay,  on  receipt  of  notice  of  election,  an  entrance 
fee  of  One  Guinea  in  addition  to  his  first  year's  subscription ; 
except  that  should  a  ilember  who  has  paid  an  entrance  fee 
resign  and  subsequently  seek  re-election  the  Council  may 
dispense  with  a  further  entrance  fee. 


COMMUNICATIONS. 

Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  43  of  the  Bye-laws  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  Bye-law  renders  papers  liable  to  be 
•ejected  by  the  Publication  Committee,  or  ordered  to  be 
ibstracted  for  the  Journal,  in  which  case  no  reprints  can 
je  furnished  to  the  author. 


CbangfE!  of  Sltitirfsfg. 


When  notifying  new  addresses,  members  are  requested  to 
write  them  distinctly,  and  state  whether  they  are  temporary 
or  permanent.  Multiplication  of  addresses  is  also  to  be 
avoided  as  tending  to  create  confusion.  When  sending 
subscriptions,  the  use  of  the  form  attached  to  the  application 
helps  m  the  verification  of  addresses,  on  which  the  safe 
delivery  of  the  Journal  depends. 
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Meeting  held  on  Januuri/  21th,  1902. 


MK.    O.    WARD   IN   THE   CHAIR. 


Martindale,  Wm.,  19,  Devonshire  Street,   Portland  Place, 
W.    Feb.  2. 


THE  FASTNESS  TO  LIGHT  OF  LEATHERS 
DYED  WITH  COAL  TAR  COLOURS. 

RY    M.    CHAS.    LAMB. 

P.vRTi.Y  on  request,  partly  of  long  outstanding  purpose, 
I  lately  took  up  the  subject  of  the  fastness  to  light  of 
leathers  dyed  with  coal  tar  colours. 

By  the  kind  permission  of  the  Royal  Botanic  Society  of 
London,  the  use  of  a  glass-house  was  obtained  at  the 
Society's  Gardens  in  Regent's  I'ark,  London,  and  in  this 
glass-house  some  1,500  small  pieces  of  Sumach- tanned 
leather  dyed  with  coal  tar  dyestuffs  (each  piece  with  its 
own  special  dyestuff),  as  supplied  by  the  principal  German, 
Swiss,  French,  and  English  manufacturers,  were  arranged 
on  boards  pl.iccd  horizontally,  half  of  each  pattern  piece 
being  carefully  protected  from  the  light,  whilst  the  other 
halves  of  the  pieces  were  fully  exposed  to  it.  To  obtain  a 
standard  by  which  to  judge  the  fading  of  the  colours,  .six 
much  larger  pieces  of  leather  were  dyed  in  colours  (.\,  B, 
C,  D,  E,  F,  say)  known  to  be  not  very  fast  to  light,  and 
six  sample  pieces  cut  from  these,  one  from  each,  were 
exposed  along  with  the  1,500.  At  the  end  of  nine  days 
of  bright  sunlight,  it  was  found  that  the  colour  of  the  sample 
cut,  say  from  the  D  piece,  had  just  faded. 

The  1,500  pieces  were  then  examined,  and  all  the  .-e 
noted  that  had  faded  in  this  first  "period." 

A  second  sample  from  the  D  piece  was  exposed  with  the 
1 ,500.  The  "  period  "  of  fading  of  the  second  sample  was  a 
month,  the  conditions  of  weather  not  being  so  favourable 
for  bright  sunlight.  Note  was  then  made  of  the  colours 
among  the  1,500  pieces  that  had  faded  up  to  the  end  of 
the  second  "  period."  Before  the  investigations  came  to 
an  end,  ten  "  periods,"  extending  over  13  months,  were 
completed.  At  the  end  of  that  time  all  the  colours  had  gone. 
Along  with  the  dyed  pieces  of  leather,  samples  from  the 
same  skins,  undycd,  were  also  exposed,  that  the  effect  of 
light  upon  thf  colour  of  the  leather,  as  tanned  only,  might 
be  ascertained.  At  the  end  of  the  full  interval  of  13 
months  the  colour  had  perceptibly  darkened.  In  judging 
of  the  fading  of  the  dyed  pieces  allowance  was  made  for 
this  darkening. 

In  dyeing  leather  with  the  acid  colours,  sulphuric  acid 
was  added  to  the  dye-bath.  For  dyeing  with  the  basic 
colours,  the  excess  of  tannic  acid  in  the  leather  was  fixed 
in  an  insoluble  form  by  treatment  of  the  leather,  jMevious 
to  dyeing,  with  a  bath  of  tartar  emetic  and  salt. 

M.any  changes  of  colour  occurred.  In  periods  two  and 
three,  particularly,  many  Blues,  such  as  Turquoise  Blue,  New 
Patent  Blue,  &e.,  changed  to  Violets  and  Greens.  Some 
Greens,  such  as  Fast  Acid  Green,  Solid  Green,  Ivmerald 
Green,  &c.,  changed  to  Slates.  Other  Greens,  such  as 
Malachite  Grten,  charged  to  ^'iolets,  and  a  few  Violets  to 
Maroons. 

Changes  were  also  noticeable  in  Browns.  In  the  case 
of  many  brown  leathers— the  dyestuffs  used  being  evidently 
mixtures  of  reddish  brown  and  yellow  to  which  had  been 
added  for  toning  down  a  small  proportion  of  green,  blue, 
or  violet — the  colour  after  exposure  became  giecn,  blue, 
or  violet  ;  became,  that  is,  the  colour  used  for  toning  down ; 
also  many  mixed  Blacks  changed  to  reddish  Violets,  bluish 
Violets,  Maroons,  &c. 

Period  1. 
July  lull  to  July  23rtl,  1900.    Number  of  diiys  inclusive,  9. 

Curcumcin  S.  Erythrosine. 

Eosme  O  O.  Methyl  Eosine. 

Eosine  Y  S.  Naphthol  Green  B. 

Eosine  B  S.  Phloxiue  B  T. 

Eosine  A.  Phloxine  N. 


Fob.  IJ,  V.Wi.j 
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Period  2. 
Jul(/  14//i  Id  August  lith.     Number  of  days  incliisiie,  31. 

Methyl  Violet  2. 


Period  4 — continued. 


Acid  \iolet  n  B. 
Acid  Viidct  R  S. 
A.  id  Violet  2  I!. 
Hiilliuul  Gri'iii. 
HeMZofl;iviiR'. 
Cbiua  (iroen. 
Clirjsoidinc  K  E. 
Chrysoidine  A  G. 
Chrysdidine  O. 
Chrysoidine  J. 
Citronine  A. 
Kmerald  Ureen. 
Fast  Acid  Green  1}  N. 
Fast  Giccu  ext. 
Impprial  (Jreeu  G  1. 
Imperial  Green  G  a. 
Imperial  Green  G  3. 
Malachite  Green. 
Naphthol  Yellow  8. 


Orange  4. 
Hose  ISenjjal. 
Uussian  Green  li  B. 
Ubeonine  N. 
Hussian  Green  G. 
Russian  Green  Y. 
Russian  Red  G. 
Russian  Red  2  G. 
Russian  Red  R. 
Solid  Green  15. 
Solid  Green  cry.st. 
Solid  Green  cryst  O. 
Turquoise  Blue  B  B. 
Turquoise  Blue  G. 
Titan  Brown  R. 
Ultramarine  Blue. 
Vesuvine. 
Vesuvine  B. 


Period  3. 


■/«///  ]4lh  to  September  21 
inchisiue, 

Alkali  Blue  C  R. 
Alkali  Blue  G  15. 
Acid  Green  3  li. 
Acid  Yellow. 
Auramine  2. 
.\uramine  O. 
Auramine  G. 
Acridine  Scarlet  3  R. 
Acridine  Scarlet  R. 
Archil  iSubst.  N. 
Bismarck  Brown  G  G. 
Bismarck  Brown  N  Y  Y. 
Bismarck  Brown  V. 
Biiinarck  Brown  M. 
Bismarck  Brown  P  S. 
Bismarck  Brow  u  P  W. 
Bismarck  Brown  R. 
Bismarck  Brown  O. 
Bordeau.x  B. 
ChrjEoiline  G. 
Chrysoidine  R. 
Chrysoidine  Y. 
C'jrysoidine  Y  Y. 
Chrjsoidine  cryst. 
Crumpsall  Yellow  R  F  P. 
Crumpsall  Yellow  V  Y  P. 
Cotton  Blue  i;. 
Corvoline  (J. 
CVrisc  A. 
Cannella  P  W. 
Cannclla  L. 
Cannella  O  F. 
Cannella  N  W. 


St.     Number  of  days 
0!). 

Cannella  Y. 
Cannella  P. 
Diamond  Blue  3  R. 
Diamond  Green  B. 
Kthjl  Green. 
ICboli  Green  G. 
Fast  Acid  Blue  B. 
Fast  Acid  Violet  4  B. 
Formyl  Violet  S  4  B. 
Fast  Acid  Magenta  B. 
Lavilliere  2. 
Lavilliere  1. 
Lazuline  Blue  R. 
Light  Green  N. 
Methyl  Green. 
Naphthol  Yellow. 
Xeptune  Green  S. 
Phospliine  3  R  B. 
Pho.sphine  B.  ext. 
Phosphine  3. 
Phosphine  4. 
Phosphine  3. 
Phosphine  1. 
Phosphine  N. 
Phosphine  3  R. 
Phosphine  N  A. 
Phosjihine  G  A. 
Philadelphia  Yellow  G. 
Philadelphia  Yellow  OR. 
Philadelphia  Brown. 
Turmeric  Yellow. 
Thioflaviue  T. 
Vesuvine  eono. 


Period  4. 

July  nth  to  November  \blh.     Niimbe 
inelusire,  124. 


of  days 


Aniline  Yellow  2. 
.\cid  Brown  R. 
Acid  Brown  B. 
Acridine  Red  B. 
Acridine  Red  3  B. 
Acridine  Red  2  B. 
Acid  Violet  3  B  N. 
Acid  Violet  B  N. 
Acid  Violet  F  S. 
Acid  Green  ext. 
Acid  Green  B  B  ext. 
Acid  Greeu  G  G  ext. 
Acid  Green  22.5. 
Acid  Green  O. 


Acid  Green  cone. 
Acid  Blue  Green  shade. 
Azo  Acid  Violet  R  ext. 
Azo  Acid  Violet  B. 
Atlas  Scarlet  1. 
Azo  Cochineal. 
Bordeaux  extra. 
Bordeaux  Y. 
Bismarck  Brown  Y. 
Bismarck  Brown  Y  ext. 
Bismarck  Brown  30  R. 
Uismarck  Bro^^•n  2  B. 
Bismarck  Br^wu  Y  S. 
Chrysoidine  ext. 


C'uha  Yellow. 
Corvoline  B. 
Chryso[.henine  G.; 
Cj'anolo  ext. 
Cerise  D  2. 
Cerise  N. 

Cresyl  I 'ast  Blue  2  B. 
Cardinal  4  B. 
Crimson  N. 
Carnation  M. 
Pahlia. 

Diamond  Magenta. 
Eboli  Green  B. 
Fast  Brown  3  B. 
Fast  Navy  Blue  B  M. 
Fast  Navy  Blue  A. 
Golden  Yellow. 
Guinea  Green  B. 
Guinea  Green  G. 
Grenadine  G. 
Indian  Yellow  T. 
Indian  Yellow  G. 
Indigo  Blue  L, 
Indigo  Blue  N. 
Magent^i  W  B. 
Magenta  R  F. 
Magenta  W  B  G. 
Methyl  Blue. 
Methyl  Green  Y  S. 
Methyl  Violet  4  R. 
Methyl  Violet  C. 
Methyl  Violet  0  B. 
Methvl  Viidct  3  R. 
Methyl  Violet  R. 
Jlethyl  VioUt  3  B. 
Methvl  Violet  B  ext. 
MethVl  Violet  2  R. 
Methvl  Violet  B  B. 
Methyl  Violet  B  O. 
JIarooii. 

Magenta  Scarlet  B. 
Magenta  Scarlet  G. 


Marine  Blue. 
New  Golden  Brown  A  1. 
New  Patent  Blue  G  A. 
Naphthol  Blue  G. 
New  Victoria  Black  G. 
New  Blue  B 
Neutral  Violet. 
New  Magenta  ( ). 
New  Metaniina  Blue. 
Naphthylamine  Black  R. 
Nanking. 

Naphthol  Blue  Black  N, 
Orange  G  G. 
Phosphine  K. 
Phosphine  F,  E. 
Phosphine  L. 
Phosphine  G. 
Phosphine  R. 
Phosphine  W  A. 
Phosphine  2  A. 
Patent  Phosphine  G  G. 
Pure  Blue  cryst. 
Philadelphia  Black  B. 
Pyronine  G. 
Russian  Red  R. 
Russian  Red  G  G. 
Russian  Red  B. 
Russian  Red  G  II. 
Resorcin  Yellow. 
Kosaniline  cryst. 
Rubin. 
Scarlet  G. 
Scarlet  R. 
Solid  Green  C  E. 
Solid  Vellow  B. 
Soluble  Blue  (i  S. 
Soluble  Blue  R. 
Soluble  Blue  B. 
Violet  cryst  0. 
Xanthine  cryst  G. 
Xanthine  3  G  O. 


Period  5. 

July  mh  to  January  2Ci//t.     Number  of  days 
inclusive,  190. 


Acid  Brown  L. 
Azo  Flavlne  7,032. 
Azo  Yellow  3  R. 
Azo  Velloiv  R. 
Azo  Acid  Brown. 
Acid  Phosphine  J  O. 
Azo  Phosphine. 
Auramine  cone. 
Acridine  Orange  No. 
Anthracene    Acid  Brown 

G. 
Acid  Maroon. 
Acid  Brown  R  R. 
Acid  Bro-.\n  D. 
Acid  Brow  u  Y. 
Acid  Green  4  15. 
Azo  Rubine  S. 
Azo  Fiichsiii  G  W  ext. 
Aeicl  Violet  R. 
Azo  Crimson  L. 
Atlas  Orange  Y  S.J 
Atlas  Orange  B  S. 
Atlas  Scarlet  3. 
Amar.Tuth. 
Bronze  Acid  Brown. 
Bismarck  Acid  Brown. 
Brill  Scarlet  4  R  B. 
Brill  Scarlet  V  Y. 
Brill  Scarlet  Y. 
Brill  Scarlet  B. 
Carmosine  Orpni;r-  A. 


Capri  Green  2  G. 
Capri  Blue  G  O. 
Cardinal  1. 
Cardinal  3  B. 
Croceine  Scarlet  B. 
Croceine  Scarlet  R. 
Croceine  Scarlet  K  \l. 
Cotton  Blue  ()  ( ). 
Double  Ponceau  2  R. 
Double  Ponceau  4  R. 
Eclipse  Blue. 
Erioglancine. 
Fast  Brown  G. 
Fast  Brown  N. 
Fast  Violet  B  S. 
Fast  Red  A. 
Fast  Navy  Blue  R  U. 
Fast  Red  ext. 
Golden  Brown  Y. 
Homophosphine  G. 
Golden  <  Irange. 
Fast  Red  P  R  ext. 
Fast  Blue  E  1. 
Fast  Blue  O. 
Fram  Blue  G. 
Tnduline  B. 
Mandarin  G  est. 
Jlelhyl  Blue. 
New  Phosphine. 
Nuphdiylamiiie  Bmwii. 
Kaphtliol  Tiivjiijn, 
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I'EKIOD  o — continued. 


Nigrosine  W. 
Nip'osine  G  O. 
Nigrosine  B. 
Naphtbjlan\ine     Black 

4B. 
Naphtliylamiue     Black 

6B.  " 
New  Blue  R. 
Orauge  S. 
Orange  2. 
Orange  3  B. 
Orange  P. 
Orange  G. 
Orange  G  T. 
Orange  N. 
Orange  ext. 
Orange  ext.  cone. 
Orange  A. 


Pure  Blue  P. 
Patent  Phosphine  3  R. 
Ponceau  4  GB. 
Ponceau  3  R  ext. 
Ponceau  2  R. 
Ponceau  Y. 
Phosphine  Yellow  R. 
Ithoflamine  6  B  N. 
Scarlet  B. 
Scarlet  Y. 
Saframine  G  ext. 
Scarlet  3  R. 
Scarlet  B  B. 
Scarlet  G  1. 
Safranine  ext. 
Solid  Blue  G. 
Victoria  Black  G. 
Water  Blue  3  B. 


Pekiod  6. 
Juli/  \4lh  to  April  12th.     Number  of  days  inclusive,  272. 
Azo  Bordeaux. 


Acid  Violet  3  B  A. 
Azo  Fuchsin  B. 
Acid  Green  5,677. 
Atlas  Scarlet  6. 
Bordeaux  3  B. 
Burmese  Red. 
Brill  Croceinc  M  O  O. 
Cureunieiu  extra. 
Croceinc  Scarlet  B. 
Croceine  Scarlet  IJ  It. 
Cochineal  Scarlet  P  S. 
Park  Nut  Brown. 
Fast  Red  K  G. 
Fast  Red  21,528. 
Induline  A. 
Induliue  I;. 
Methylene  Blue  H. 


July  Mill  to  Mai]  Mh 

Azo  Yellow  P  S. 
Azo  Flaviuc. 
Acid  Magenta  O. 
Azo  Bordeaux. 
Archil  Red  A. 
Azo  Crimson  S. 
Bordeaux  B.  ext. 
Bordeaux  B  L. 
Brill  Croceine  3  B. 
Croceine  Scarlet  8  B. 
Croceine  Scarlet  7  B. 
Clarr.t  Red  B. 
Cotton  Blue  2. 
Cuba  Yellow. 
Croceine  A  Z. 
Fast  Jlilling  Red  B. 
Flavindulinc  2. 
Fast  Scarlet  B. 
Tndulinc  N  W. 
Indian  Yellow  1!. 
ilethjleue  Blue  B  B. 
Methy'lene  Red  G. 


Milling  Red  R. 
Nigrosine  L  T. 
Nigrosine  J  B. 
New  Phosphine  Pure. 
New  Patent  Blue  4  B. 
New  Claret  L. 
Ponceau  10  K  B. 
Ponceau  4  R. 
Ponceau  B  O. 
Ponceau  4  K  B. 
I'oueeau  0  R  B. 
Safranine  A  G  ext. 
Safranine  2. 
Scarlet  4  R. 
Solid  Brown  O. 
Sloeline  B  S. 
\ietoria  Black. 
Wool  Ponceau  1  J!. 

Pi!i:i(JD  7. 

Number  of  days  inclusire,  291. 

Jlethylene  Blue  2  R. 
Orseillien. 
Phenol  Black  S  S. 
Phosphine  Suhst. 
Quinoline  Yellow. 
Turmeric  Suhst. 
Tartraziue. 
Solid  Yellow  G. 
Resorciu  Brnwn. 
Khodaiuine  B. 
Solid  Blue  R. 
Safranine  1  ext. 
Safranine  T. 
Safranine  Scarlet  B. 
Scarlet  F  C. 
Victoria  Black  B. 
"\V:itcr  Blue  R. 
Water  Blue  3  R. 
Water  Blue  BTR. 
Water  Blue  P  P. 
Water  Blue  B  B. 


Period  S. 


July  lith  to  June  1st. 

Azo  Fuclisin  S. 
Azo  Acid  Magenta  B. 
Acid  Brown  V. 
Bavaiian  Blue  D  B. 
Bordeaux  S. 
Brill  Safranine  G. 
Brill  Safranine  O. 
Brill  Rhoduline  Red, 
Chromotrope  6  B.   ■ 


,  322. 


Number  of  days  inclusive. 

Cotton  Blue  B  B. 
Cotton  Blue  L. 
Cresyl  Blue  2  B  S. 
Chromotrope  2  R. 
Fast  Blue  R. 
Fast  Red  S. 
Induline  E. 
Imperial  Scarlet. 
New  Methrlene  Blue  N. 


Pfriod   8 — coidinued. 


New  Methljene   Blue 

GG. 
New  Methylene  Blue  B  B. 
Nigrosine  B. 
Ponceau  O  R  B. 
Rhodamine  B  ext. 


Swiss  Blue  R. 
Scarlet  B  ext. 
Victoria  Black  Blue. 
Violamiue  R. 
Water  Blue  1  B. 


PeKIODS   9    VND    10. 

June  lith,  1900,  to  August  Ihth,  1901.     Number  of  days 
inclusive,  397. 

Violamine.  Fast  Blue  5  B. 

Nigrosine  W  G.  Acid  Violet  4  R. 

It  will  be  noticed  by  those  interested  in  wool  dyeing, 
that  many  of  the  aniline  colouring  matters  which  are  fairly 
fast  upon  wool,  as  shown  by  Professor  Hummel,  in  his 
reports  to  the  British  Association,  are  not  necessarily  fast 
upon  leather  Upon  wool,  the  basic  colouring  matters  as 
a  class  are  fugitive  ;  upon  leather,  these  colours  as  a  class 
arc  not  so  fugitive. 

The  author  has  now  in  hand  and  is  progressing  with  a 
still  larger  research.  The  object  of  it  is  to  ascertain 
whether  leathers  dj'ed  with  dyestuffs  mixed  together  to 
produce  commercial  shades  of  colour  are  affected  by  light 
in  the  same  manner  as  when  dyed  with  the  single  dyes  as 
placed  on  the  market ;  also  to  ascertain  what  effect,  if 
any,  is  caused  by  the  substitution  for  sulphuric  acid  of 
acetic  and  lactic  acids,  sodium  and  potassium  bisulphate, 
alum,  &c. ;  also  to  ascertain  wViat  effect  various  finishes 
have  upoii  the  fading. 

Discussion. 

Mr.  Gate  asked  whether  the  purity  of  the  tauuiug 
materials  used  was  likely  to  alter  thi'  durability  of  the  dye, 
and  also  whether  diamond  black,  a  very  fast  dye  on  wool, 
was  suitable  for  leather. 

l\lr.  SEiDi.Eit  stated  that  exjieriments  which  had  hitlierlo 
been  made  on  le.ither  with  diamond  black  bad  bceu 
unsuccessful. 

Mr.  Hunt  asked  if  the  different  temperatures  at  which 
leather  was  dyed  as  compared  with  wool  would  be  likely  to 
influence  the  fastness  of  the  resultant  colour  to  light. 

Prof.  Procier,  in  reply  to  the  last  question,  was  not  of 
opinion  that  the  difference  of  temperature  would  have  much 
effect. 

THE  ANALYSIS  OF  SOME  NEW  TANNING 
MATERIALS. 

BY    F.    AUSTIN    BLOCKET. 

These  analyses  are  not  the  outcome  of  a  special  research, 
but  are  merely  a  collection  of  analyses  made  in  the  Leather 
Industries  Laboratory  of  the  Yorkshire  College  during  the 
])ast  few  months. 

All  the  analyses  have  been  made  by  the  standard 
method  of  the  International  Assoeiatiou  of  Leather  Trades 
Chemists.*  The  solid  materials — barks,  pods,  &?. — have 
been  extracted  in  the  Procter  tanning  extractor,  and  the 
non-tannin  determinations  carried  out  by  the  hirtefilter 
method. 

Auslraliiin  I'liuuiiiii  Materitds.     {Mostly  Wiit/le  llarlis.) 

The  term  wattle  is  applied  in  Australia  to  various 
species  of  acacia,  with  which  the  country  may  be  said  to 
abound,  something  like  350  being  known,  while  New  .South 
Wales  alone  contains  over  100  different  species.  The  barks 
of  all  wattles  are  more  or  less  astringent,  though  many  of 
them  are  quite  worthless  from  the  tanner's  point  of  view, 
because  they  either  contain  but  little  tannin,  or  are  too  darl:- 
coloured. 

Wattles  will  grow  on  the  poorest  soil,  and  laud  may  be 
utdised  for  their  growth  when  it  can  scarcely  be  put  under 
other  cultivation,  and  where  not  even  grass  grows.     At  the 


•  Joiurh.  Soc.  Chem.  Ind.,  1898,  p;  6. 
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same  time  bark  grown  on  richer  soil  is  stronger  in  tannin. 
Sandv  soil  is  the  best,  especially  where  It  lies  over  a  clay 
subsoil,  while  trees  grown  on  limestone  soils  are  distinctly 
inferior  in  tanning  properties.  Where  sandy  soil  is  avail- 
able it  is  simply  necessary  to  break  up  the  surface  by 
liarrowing  previous  to  sowing  the  seeds.  These  should  be 
sown  in  May  after  having  been  soaked  for  some  hours  in 
nearly  boiling  water.  The  seeds  are  sown  about  one  foot 
apart,  and  after  being  allowed  to  grow  to  a  reasonable 
height  the  young  trees  are  thinned  so  as  to  be  from  6  to 
10  feet  apart.  When  the  trees  have  attained  a  height  of 
3  to  4  feet  the  lower  branches  are  pruned  off,   and  every 


effort  made  to  keep  the  stem  straight  to  facilitate  the  strip- 
ping and  help  the  yield  of  bark. 

Almost  the  only  published  analyses  of  Australian  wattle 
barks  were  made  by  Mr.  ,1.  H  Maiden,  F.L.8.,  then  Curator 
of  the  Ticlmological  Museum,  Sydney,  but  these  were  made 
by  the  Lowcuthal  method,  which  has  now  been  practically 
superseded  l)y  the  hide-powder  filter  method,  and  I  thought 
it  desirable  to  repeat  analyses  of  the  more  important  species 
by  the  hido-powder  filter  method  (which  gives  results  only 
roughly  comparable  with  the  former)  upon  a  very  compre- 
hensive set  of  samples  furnished  by  Mr.  Maiden  to  the 
Yorkshire  College. 


Analysis  of  Australian  Tanning  Materials. 


Botanioal  Name. 

Local  Name. 

From 

Tanning 
Matters. 

Non- 
tanning 

Matters. 

Insoluble. 

Water. 

Golden    wattle,     "No.     1, 

special." 
Golden    wattle,     "No.     2, 

ordinary." 
Sydney  green  wattle 

49-5 
40-2 
41-4 
38-5 
36-1 

.38-3 

37-7 
30-3 
12-2 
10-7 

9-4                29'9 

9-0                39-S 

) 
7-9               30-2 

9-1               41-4 

7-8               ii-b 

4*4                 46'2 

11*2 

Acacia   decurrens   sur  ;    nor- 
mal is. 

Acacia  decurrens  var;    leich- 
hardtii. 

Acacia  decurrens  var;     pauci 
gland  ulosa. 

St.  Marj's,  N.S.-n- 

Bateman's  Bay.N.S.W.. 

11'5 
11-0 
11-0 
11  '1 

Tilnnl-  wntflP 

Bateman's  Bay 

Carabervami 

N.S.W 

„      dealbata 

I'j  ligenia  Smithii 

Silver  wattle 

4"3                 71*9                 ITfi 

T.illvnillv 

16'1        1         (j2*2         1         11*0 

"       

Acacia  pyenantha,  "broad-leaved  wattle,"  "golden, 
black,  or  green  wattle,"  called  by  the  aboriginals  of  Victoria 
'•  witch,"  probably  contains  more  tannin  than  .any  other 
known  hark.  The  sample  marked  "  No.  1  special,"  from 
Mr.  Maiden,  contained  nearly  50  per  cent  of  tanning  matter, 
and  produced  leather  of  a  superior  colour  to  most  of  the 
Australian  wattles.  South  Australia  has  practically  a 
monopoly  of  this  tree,  which  grows  from  -.ii)  to  2.5  feet  high. 

Acacia  decurrens,  "  black  wattle,"  "  green  or  feathery 
wattle,"  "  Sydney  green  wattle,"  known  by  the  aboriginals 
(if  New  South  Wales  as  "  wat-tah " ;  contains  a  largo 
amount  of  tanning  matter,  varying  in  the  three  samples 
.analysed  from  .se  to  41  per  cent.  It  is  used  considerably  in 
the  tanneries  of  Australia,  and  as  it  will  grow  on  the 
poorest  soil,  every  encouragement  should  he  given  to  its 
cultivation.  The  species  occurs  mostly  near  the  coast  and 
on  mountains  in  Victoria,  New  South  Wales,  and  Southern 
Queeusl.and. 

Acacia  dealhala,  "  silver  wattle,"  is  said  fo  contain 
2.5  per  cent,  of  tannin  in  the  best  samples,  though  the 
particular  specimen  received  from  Mr.  Maiden  only  con- 
tained 12 -a  per  cent.  The  material  evidently  varies 
considerably,  as  Mr.  Maiden  quotes  analyses  varying  from 
1 7  to  2f<  per  cent,  (analysed  by  the  Loweuthal  method,  and 
calculated  to  bark  dried  at  100"  C). 

Acacia  Imervata,  "  black  wattle"  or  " hickory,"  grows 
as  a  coast  species  in  New  South  Wales  and  Queensland ; 
though  not  so  strong  as  A.  decurrens  ot  pyenantha,  is  still 
a  valuable  bark,  and  is  used  largely  by  tanners. 


Acacia  penninervis,  "hickory"  or  "  mouut.iin  hickory," 
seems  a  valuable  material,  and  apparently  has  not  received 
the  attention  it  deserves,  as  the  Australian  tanners  did  not 
consider  a  wattle  bark  at  all  1  It  grows  in  New  South 
Wales,  Victoria,  Queensland,  and  Tasmania;  in  the  two 
former  as  a  mountain  or  highland  species. 

As  will  be  seen  from  the  card  which  I  now  pass  round  for 
inspection,  containing  samples  of  leather  tanned  in  most  of 
the  wattle  b.trks  included  in  the  table  of  analyses,  compared 
with  similar  samples  tanned  in  oak-bark  and  valonia,  two  of 
the  principal  tanning  materials  employed  for  heavy  leathers 
in  England,  all  the  wattle  barks  have  a  decidedly  red  colour. 
This  fact  precludes  their  use  to  more  than  a  limited  extent 
in  England,  in  spite  of  the  fact  that  they  are  so  very  much 
stronger  than  English  tanning  materials.  Wattle  bark  is 
largely  employed  in  Australia  for  tanning  Australian  sides 
and  basils,  both  of  which  are  largely  exported  to  England. 
The  bark  is  also  exported  to  England  to  some  extent, 
and  is  employed  by  the  English  tanners  for  mixing  with 
oak-bark  and  valonia  for  the  production  of  the  heavier 
classes  of  leather. 

Several  species  of  wattle,  and  especially  A.  mollissima, 
have  been  naturalised  in  South  Africa  and  Natal,  and  yield 
an  important  supply  of  bark.  African  wattles,  however, 
are  usuallj-  somewhat  weaker  than  Austnalian,  containing 
usually  about  30  per  cent,  of  tanning  matter,  and  sometimes 
np  to  ;i."i  per  cent.,  though  Mr.  M.  C.  Lamb  has  recently 
communicated  to  the  author  an  analysis  of  a  South  African 
wattle  which  contained  47  per  cent,  of  tanning  matter. 


Australian  Eucalyptus  Kinos. 


Scientific  Name. 

Loftil  Name. 

From 

Tanning 
Matter. 

Non. 
tanning 
Matter. 

Insoluble. 

Water. 

Eucalyptus  siderophloria 

„          amygdalina 

Cambevarra,  N.S.W 

N.S.W 

73-2 
64-8 
SV5 
■MS 
.38-3 
31  C 

4'0 
7-3 
6-6 
2-7 
5-0 
M-4 

6-4 
10-9 
'16-0 
E4-3 
42-9 
42-9 

16-4 
17-1 

"  Eibbou  gum  "  kino 

„          corrmbosa 

•*  Eloodwood  "  kino 

"  Grey  gum  "  kino 

Kino 

" 

12*7 

punctata 

„          stiUuta 

" 

16-1 

" 

Only  two  of  the  Australian  kinos  analysed  ("  Iron  bark  " 
and  "  Eibbongum  ")  appear  to  contain  tannin  in  appreciable 
quantity,  the  lest  containing  a    large  proportion  of  woody 


fibre  and  other  irsoluble  matter.  The  Austialian  kinos  aie 
usually  cblained  by  woodcullcr.=,  being  found  in  a  viscid 
state  in  cavities  of  the  weed,  iind  soon  becciuirg  herd  and 
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brittle  on  exposure  to  air  and  sun.  Minor  quantities  are 
also  obtained  by  incising  the  bark  of  living  trees,  and 
evapornting  to  dryness  the  treacly  tluid  which  ihns  flows 
nut.  Other  spi'cies  of  kinos  are  the  "  red,"  "  white,"  or 
"  flooded  "  gum  from  Eucah/ptiis  rostrala,  which  contain 
tannin  in  appreciable  quantities.  The  above  species  of  kinos 
are  imported  from  Australia,  but  there  are  no  statislies  to 
show  iu  what  quantities. 

Indian  Tuiiniiirj  Utalfiiiils. 

A  number  of  analyses  of  Indian  tanning  materials  anil 
solid  extracts  sent  for  examiuation  by  the  Indian  Section  of 
the  Imperial  Institute  have  been  made.  Several  of  ihe^e 
samples  appear  to  contain  tannin  only  iu  small  quantities, 
and  arc  consequently  unsuitable  for  tanuing  purposes. 

A  sample  of  pods  from  Burm.ah,  however,  C'asalpiiiia 
digyna  i"tQu"  and  "tari"  pods)  seem  likely  to  prove  a 
valuable  tanning  material,  and  may  be  able  to  take  the 
plijce  of  turwar  bark  (cjissia  auricuhita),  which  has  been 
strongly  condemned  by  the  Committee  of  the  Society  of 
Arts  on  Bookbinding  Leathers,  from  the  tendency  of 
leathers  tanned  with  it  to  darken  and  rapidly  decay. 
Leather  tanned  with  (-.  digynd  compares  very  well  with 
that  tanned  with  C.  coriaria  ("  divi-divi  "),  and  in  favour- 
able cases  the  colour  is  almost  white.  A  sample  of  ground 
tanning  material  analysed  by  the  author,  and  believed  to  be 
identical  with  C.  digijua  contained  5.5  per  cent,  of  tanning 
matter,  and  produced  a  leather  equal  in  colour  to  that 
tanned  in  the  best  suraich.  If  it  prove  free  from  the 
tendency  of  divi-divi  liquors  to  undergo  injurious  ferment.a- 
tion,  during  which  a  deep  red  colour  is  developed,  it  will  no 
doubt  prove  a  valuable  addition  to  our  tanning  materials. 

The  pods  differ  considerablj'  in  appearance  from  divi- 
divi,  having  hard  w,alls,  and  usually  containing  two  rouud 
seeds.  These  seeds  contain  little  or  no  tannin,  but  about 
25  per  cent,  of  a  light-coloured  oil.  Iu  IJurmali,  the  poils 
arc  roasted  and  eaten,  principally  by  the  j'ounger  i>ortiiMi 
of  the  population,  and  if  too  much  be  pii  taken  of  at  once, 
produce  an  intoxicating  '.'IVect.  The  pods  are  also  used  as 
a  drug.  The  plant  itself  grows  to  about  10  ft.  high,  and  is 
a  spreading  bu.^h.  The  flowers  appear  during  the  rainy 
season,  and  the  pods  ripen  about  February  or  March.  The; 
matei'ial  occurs  in  Prome,  Toungoo,  Bassia,   Mynang,  and 


other  parts  of  India  and  Burmah,   and  it  is  stated   can  be 
obtained  in  large  quantities. 

One  sample  from  Assam,  analysed  by  Prof.  Dunstau, 
Director  of  the  Scientific  Department  of  the  Imperial 
Institute,  contained  (iO  per  cent,  of  tannin  after  removing 
the  nuts,  and  drying  the  cases  at  100"  C. 

Another  material  of  considerable  strength  is  a  species  of 
gall  growing  on  pislaria  vera,  called  "  (lool-i-pista,"  which 
contain  30  per  cent,  of  tanning  matter,  aud  produce  a 
leather  almost  equal  in  colour  to  the  best  sumach.  If  it 
could  be  obtained  in  commercial  quantities,  it  wouM  no 
<loubt  prove  a  very  valuable  tanning  material. 

The  bark  of  a  sample  of  TcniiindHa  iiUrcrii  from 
Mandalay  contained  31  per  cent,  of  tanning  nuitter,  but  pro- 
duced a  leather  of  somewhat  yc'.low  colour.  T'he  leaves  from 
the  same  tree  (Tliann  leaves)  contain  only  14  per  cent,  of 
tannin,  aud  are  used  for  making  a  cutch  substitute,  which  is 
nearly  or  (piitc  equal  to  true  cutch  from  Acaria  raierliu, 
both  in  dyeing  and  tanning  properties,  the  particular  sample 
examined  containing  61  '8  per  cent,  of  tannin. 

The  bellerio  myrobalaus  or  "bedd.i  nuts"  from 
TerinimiUa  bellerica  are  slightly  downy,  and  larger  than 
ordinary  myrobalans,  but  the  sample  examinej  only  eiu- 
taincd  H  per  cent,  of  tannin,  while  the  latter  frecpiently 
yield  35  per  cent.  A  sample  of  solid  extract  prepared 
from  the  hark  of  this  tree  sent  by  the  Imperial  Institute, 
contained  as  much  tannin  as  many  of  the  best  samples  of 
cutch  from  acacia  catechu,  and  xnxy  no  doubt  prove  a 
valuable  material. 

Cereops  candollcana,  the  "  Tengah  "  bark  of  the  Kast 
Indies,  a  tree  closely  allied  to  the  mangroves,  contains 
if  per  cent,  of  tanning  matter,  and  yields  an  extract  which 
is  said  to  be  ecpial  to  catch  for  dyeing,  though  it  is  probably 
inferior  for  tanning,  purposes. 

The  tanning  contents  of  the  b.ark  of  Rhizoplmra  mitrioiiiila 
(a  species  of  ni.mnrove)  seem  to  vary  considerably;  D.ivid 
Hooper,  Indian  Museum,  Calcutta,  analysed  a  sample  which 
contained  2G'9  percent,  of  tannin,  Dr.  Kocrner  (Deutsche 
(ierberschule,  Freiberg)  analysed  two  samples,  one  contain- 
ing 48  per  cent.,  and  the  other  21  per  cent,  of  tannin,  while 
two  samples  sent  here  by  the  English  Imperial  Institute  oidv 
yielded  4' 5  and  G- 1  per  cent. 


Indian  Tanning  Materials. 

Botanical  \ame. 

Material. 

From 

Tanning 
Matter. 

Non- 
tanning 
Matter. 

Insoluble. 

WatLT. 

Pods  (shell  cases  onl.v) 

{inclurtinsr  nuts) 

Bark 

I'etru  circle,  Burmah .... 
Sunderl  >uns,  Bengal 

Lower  Ben|?al 

Perfiu  circle,  Burmah . . . 

Sunderbuns,  Bengal 

^biiitlalav 

43-9 
23-6 
9-7 
17-3 
4-5 
C-1 
18-0 
31  •! 
14-4 
3U-1 
lOVi 

20-4 

ZO-1 

4-6 

4-2 

6-6 

2-2 

4-6 

10-2 

1-2-2 

17-8 

21;-.'; 

Ifi-i! 

25-3 

46-5 
72-0 
66-6 
79-3 
80-8 
66 -7 
48-4 
6f5 
42-4 
51-9 

10-4 

y-0 

BniKuiera  pyuiTioi'hiza 

13-7 
11-9 

Rhizophora  mucronata 

" 

9-6 

" 

Ceriops  candoUeana 

" 

10-7 

in-s 

ristacia  vciii  "  Gool-i-i)i8ta  ". . , 

Terminalia  tnuientosa 

Terminalia  bellerioa  ("J3odda 
nuts"). 

Galls 

India  (district  not  known) 

y-7 

Nuts 

10-7 

9-t 

, 

Solid  Extracts  frorlt  Indian  Tanning  Materials.— i\i 
will  be  seen  from  the  table  of  analyses,  many  of  the  cutches 
obtained  from  Indian  tanning  materials  are  very  rich  in 
tannin,  and  likely  to  prove  valuable  siibstitutes  for  the  true 
cutch  from  Acada  ralccliu.  The  analysis  of  these  materials 
is  often  extremely  difficult,  owing  to  the  large  amount  of 
colouring  matter  thej'  contain,  and,  in  some  cases,  it  is 
impossible  to  get  the  non-tannin  solutions  free  from  traces 
of  tannin  and  colour,  without  using  very  dilute  solutions, 
when  of  course  a  very  smalt  error  in  weighing  may  make 
considerable  difference  iu  the  final  residt. 

Acacia  catechu. — The  extract  from  wood  forms  the  "  cutch" 
or  "  dark  catechu  "of  commerce.  A  lighter  variety  kuo«  n 
as  "kath"  or  "  white  cutch"  is  also  made  in  India  and 
principally  used  for  chcwi!ig  with  betel,     A   rr'rrhn  is  a 


tree  30—40  feet  high,  common  in  India  aud  Linmah,  and 
also  in  tropical  Eaft  Africa,  where,  however,  it  is  not  utilised. 
Trees  of  about  one  foot  diameter  are  cut  down,  aud  the 
w-ood  i=  reduced  to  chips,  aud  boiled  with  water  in  earthcrn 
jars  over  a  mud  fireplace.  As  the  liquor  becomes  thick  and 
strong,  it  is  decanted  into  another  vessel,  and  the  evapora- 
tion continued  till  the  extract  will  set  on  cooling,  when  it  is 
poured  into  moulds  made  of  leaves  or  clay,  the  drying  being 
completed  by  exposure  to  the  sun  .and  air.  "  Kath"  or 
pale  cutch,  is  made  in  Korthern  India,  by  stopping  the 
evaporation  at  an  earlier  point,  and  allowing  the  liquor  10 
cool,  and  crystallise  over  twigs  and  leaves  thrown  into  pots 
for  the  purpose.  Good  cutch  contains  about  60  iier  cent, 
tanning  matter,  and  is  principally  used  for  dyeing  bruwus 
and  blacks  with  chrome  and  iron  mordants.     The  sample 
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Analysis  of  Indian  Solid  Extracts. 
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of  dark  cutch  examined  however  does  not  contain  so  much 
taunin  as  is  usually  found. 

The  sample  of  "  yellow  kath  "  examined  was  received  from 
the  Imperial  Institute ;  it  is  said  to  be  greatly  valued  by 
dyers  for  obtaining  light  shades,  ar.d  would  no  doubt  prove, 
from  its  strength  and  excellent  colour,  admirably  adapted 
for  tanners'  requirements. 

I'lirocarpiis  mar^upium. — -This  is  a  natural  kino  or  gum 
resin  apparently  obtained  by  evaporating  to  dryness  the 
fluid  found  in  cavities  of  the  wood  ;  it  is  observed  in  Central 
and  South  India,  and  forms  the  gum  kino  of  European 
MaterialMedica.  It  is  one  of  the  strongest  samples  analysed, 
and  compares  favourably'  with  the  best  Australian  samples. 
The  tree  from  which  the  gum  is  derived  is  called  "  Indian 
kino  ''  tree. 

.My  thanks  are  due  to  Mr.  F.  W.  Hunt  for  assistance  in 
the  analysis  of  the  Indian  cutches. 

Members  of  the  Sumach  Family  {Rhus). 
Through   the  kindness  of  Mr.  A.  G.  Perkin,  of  the  ifork- 
sliire  College  Dyeing  Department,  I  have  been  fortunate  in 


obtaining  several  specimens  of  leaves  of  the  American 
Rureachs  of  undoubted  genuineness,  collected  by  the  late 
Prof.  Trimble  of  Philadelphia,  and  have  made  analyses  and 
colour-tests  of  these  in  order  to  compare  them  with  Sicilian 
sumach,  which  is  usf  d  in  this  country  and  on  the  Continent 
in  enormous  quantities.  In  1894,  the  total  exports  of 
sumach  from  Palermo  to  the  United  Kingdom  reached 
about  8,400  tons,  whilst  the  export  to  all  countries  was 
25,000  tons  valued  at  about  192,000/. 

In  Sicily,  the  genuine  sumach  is  divided  into  "  .vomwiaco 
forte,'*  or  '"  niascoliiio,'^  which  contains  the  most  tarnin, 
and  is  of  superior  colour,  and  '^feniinetlo,'*  whieh  is  weaker 
and  of  considerably  less  value.  The  best  mascolino  suu.ach 
contains  from  27  to  30  per  cent,  of  tannin,  wh-l-t  the 
fominello  only  contains  from  about  20  to  22  per  cent.  As 
received  in  the  Knglisli  market,  however,  genuine  sumacli 
(_Rhus  coriarki,  not  contaminated  with  other  mateiials) 
contains  usually  about  27  per  cent,  of  tanning  matter, 
though  the  quality  seems  of  late  to  have  improved  con- 
siderably, several  samples  recently  examined  at  the  York- 
shire College  containing  upwards  of  30  per  cent,  of  tannin. 


Analysis  of  Leaues  of  Rhus  Family. 
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.\s  will  he  seen  from  the  table,  and  from  the  cards  which 
I  now  pass  round,  containing  analyses  and  samples  of 
leather  tanned  with  some  of  tht'se  American  sumachs  in 
comparison  with  twa  average  samples  of  Sicilian  sumach, 
the  latter  are  distinctly  superior  in  the  amount  of  tannin 
they  contain  to  all  the  American  samples,  while  the  difference 
in  colour  is  still  more  in  favour  of  the  Sicilian  samples. 

Rhus  ylahra  which  contains  more  tannin  than  any  other 
of  the  American  samples,  is  very  largely  used  in  the 
I'nited  States  for  the  same  purposes  as  Sicilisu  sumach  is 
used  in  this  country,  namely,  as  a  tannin,  material  for  soft 
leathers,  and  where  a  light  coloured  leather  is  desirable, 
and  also  for  brightening  the  colour  of  leather  tanned  with 
dafk  materials  such  as  mimosa  bark,  &c.     This   species   of 


sumach  grows  like  a  weed  in  America,  overrunning  large 
quantities  of  land.  From  its  darker  eolcnr  it  is  very 
doubtful  whether  it  would  pay  for  exportation  to  Europe 
to  compete  with  Sicilian  sumach. 

The  Virginian  crop  of  sumach  is  said  to  reach  about  8,000 
tons  annually,  and  is  generally  collected  during  the  months  of 
June  or  July.  From  experiments  made  on  the  effect  of 
collecting  sumach  at  different  periods  of  the  ye.ar,  it  seems 
that  for  white  and  delicately  coloured  leathers  the  collection 
should  be  made  in  June,  while  for  dyeing  dark-coloured 
leathers,  and  for  dyeing  and  calico-printing  in  dark  colours, 
the  toHectiou  may  be  made  in  July.  Sumach  collected 
after  the  1st  of  August  is  darker  and  contains  less  tannin 
in  its  U  avcs  than  that  collected  earlier. 
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lihus  cotonoides  would  no  doubt  form  a  valuable  substi- 
tute for  R.  glabra  in  the  States  as,  although  not  containing 
so  much  tannin,  it  is  quite  equal  in  colour  to  the  former. 

Jihits  typhina  ("  staghorn  "  or  Virginian  sumach)  varies 
between  12  and  18  per  cent,  of  tannin,  but  is  darker  than 
K.  glabra. 

lihus  semialata,  though  only  containing  a  very  small 
quantity  of  tannin  in  the  leaves,  yields  Chinese  or  Japanese 
galls  which  contain  upwards  of  70  per  cent,  of  tannin. 


Shus  conthms,  though  included  in  the  list,  is  not  an 
American  sumach.  The  leaves  are  used  in  dyeing  and  are 
known  as  "  Venetian  sumach."  It  is  cultivated  in  the 
Appenines,  where  it  is  called  "scotino";  its  twigs  and 
wood  form  "  young  fustic,''  so  largely  used  by  dyers  to 
obtain  a  bright  yellow  shade. 

My  thanks  are  due  to  Mr.  H.  lirumwell.  Assistant  in  tlie 
Leather  Department,  for  assistance  in  carrying  out  some 
of  the  determinations  inchided  in  this  paper. 
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II.-FUEL,  GAS,  AND  LiaHT. 

Curburetted-Air  Apparatus ;  A  Neic .     S.  Schiff. 

Chem.-Zeit.,  1001,  25,  [101],  1139—1140. 
TiiK  apparatus,  which  is  very  suitable  for  laboratories,  &c., 
where  no  coal-gas  supply  is  available,  is  illustrated  in  the 
sketch.  The  small  fan  V,  which  is  driven  by  a  falling  weight, 
supplies  air  to  the  gasholder  L,  the  fan  being  automatically 
put  out  of  action  when  the  holder  is  filled.  The  air  from  the 
gasholder  passes  through  the  carburettor  C,  which  contains 
kieselguhr  saturated  with  beczine  (petroleum  spirit),  and 
thence  passes,  by  way  of  the  pressure  regulator  D,  to  the 
burners.  The  device  U,  for  filling  the  carburettor,  is  of 
peculiar  construction  :  it  is  opened  by  the  apparatus  itself, 
no  benzine  can  be  taken  out  of  it,  and  the  outer  air  has  no 
access  to  the  liquid.  The  proportion  of  benzine  taken  up 
by  the  air  in  the  carburettor  is  far  .ibove  the  limit  of 
explosiveness  ;  and,  owing  to  the  great  absorptive  power  of 


liuprint 
Waterlow 


Grass,  or  itthcr 
Machinery  and 
J. 


kieselguhr,  there  is  no  actual  liquid  in  contact  with  the  air, 
and  thus  no  drops  of  liquid  can  be  carried  over.  No  com- 
bustible gas  is  stored  up,  except  the  small  amount  in  the 
carburettor  itself.  The  heating  power  of  the  carburetted 
air  produced  is  about 3,000 calories,  which  maybe  iiiereuscd 


to  4,000  calories  if  a  small  proportion  of  benzol  is  added  to 
the  benzine ;  it  can  be  used  economically  for  Bunsen 
burners  or  for  incandescent  gas  lighting. — II.  M. 

Coal;   The  Scarcity  of -.    Bennett  II.  Brough 

from  iVine(ee)i<A  Century,  No.  278,  April  1900. 
and  Sons,  Ltd.,  49,  Parliament  Street,  S.W. 

I'AMPiir.ET  of  eight  pages. 

English   Patents. 

Pent,    'J'lirf,    Sawdust,   Shavittys,    Wood. 
Fibrous    Materials   for  use   as  Fuel ; 

Apparatus  for,  and  Method  of.  Preparing  .     H 

Spooner,  Loudon.     Eng.  Pat.  19, .571,  Nov.  1,  1900. 

This  specification  claims  machiiu'ry  (illustrated  by  five 
.sheets  of  drawings)  for  compressing  and  macerating  peat, 
&c.,  so  as  to  remove  water,  naphtha,  or  other  liquid  contained 
by  it.-  H.  B. 

Burners  for  Liquid  Hydro- 
carbons ;  Atmospheric  — . 
E.  H.  J.  C.  GiUett,  Houns- 
low.  Eug.  Pat.  23,.517, 
Dec.  22,  1900. 

The  combustible  mixture 
of  hydrocarbon  vapour  and 
air  is  supplied  to  a  number 
of  ."hallow  circular  cham- 
bers or  pans,  of  like  dia- 
meter, placed  concentrically 
one  above  the  otlier.  The 
chambers  are  in  open  com- 
munication with  each  other 
at  their  central  portion,  but  towards  their  outer  edges  they 
are  separated  from  each  other  by  horizontal  air  spaces. 
Round  the  periphery  of  each  chamber  is  a  horizontal  con- 
tinuous slit  or  series  of  apertures,  through  which  the  com- 
bustible mixture  issues,  giving  a  ring-shaped  flame.     Each 
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cliamber  is  provided,  towards  its  outer  edge,  with  a  number 
of  circular,  vertical  passages,  and  the  chambers  arc  so 
arranged  that  the  passages  in  each  chamber  coincide  con- 
centrically with  the  corresponding  passages  in  all  the  other 
chambers.  There  is  thus  formed  a  series  of  vertical 
passages  up  tlirougii  which  air  passes  and  issues  into  the 
horizontal  air  spaces,  furnishing  an  additional  supply  of  air 
to  the  flames. — H.  B. 

Briquettes  of  Coal,    Charcoal,  Ore,  and   otiier  Materials  ; 

Agglutinating   Material,   and  the  Manufacture  of . 

T.  Ingham,  Liverpool.     Eng.  Pat.  1773,  Jan.  25,  1901. 

Skwveeds  capable  of  yielding  algin,  such  as  Laminaria,  are 
boiled  in  an  alkaline  solution,  and  either  the  mixture,  or  the 
residue  left  after  separation  of  more  or  less  of  the  algin,  is 
used  as.  the  binding  material  in  forming  the  briquettes 
described  in  the  title.  In  order  to  render  the  briquettes 
moisture-proof,  they  .are,  while  drying,  exposed  to  the  vapour 
of  methylated  alcohol,  or  to  .sOo  or  HCl  gas.  Thus  they 
may  be  dried  in  a  channel  through  which  gases  of  combus- 
tion from  sulphurous  coal  are  passed. — E.  S. 

Water  Gas  Production.     J.  6.  L.  Bormann,  Berlin.     Eng. 
Pat.  16,621,  Sept.  18,  1900. 

Combustible  gases  are  produced  in  a  generator  charged 
with  ignited  coal  supplied  with  air  rich  in  oxygen,  and  the 
gases  are  conveyed  through  a  serpentine  pipe  arranged  in 
the  brickwork  of  a  chamber  heated  by  a  furnace,  steam 
being  introduced  by  another  similarly  set  pipe,  both  pipes 
being  maintained  at  a  temperature  over  1,200'  C.  The 
gases  entering  the  chamber,  consist  mainly  of  carbon  mon- 
oxide and  hydrogen ;  the  former,  reacting  at  that  high 
temperature  with  the  steam,  produces  carbon  dioxide  and 
hydrogen,  and  it  is  stated  that  the  hydrogen  "  is  almost 
entirely  drawn  into  the  uppermost  part  of  the  superheating 
chamber,"  whence  it  is  taken  direct  to  a  second  generator, 
similar  to  the  first,  containing  incandescent  fuel,  which 
receives  through  its  grate  the  carbon  dioxide  produced  iu 
the  chamber,  together  with  oxygen,  or  air  rich  in  oxygen, 
from  a  producer  of  that  gas.  The  reduction  of  the  carbon 
dioxide  to  the  monoxide  is  effected  in  the  second  generator, 
a  heating  gas  being  thus  formed  consisting  essentially  of  a 
mixture  of  carbon  monoxide  and  hydrogen.  Part  of  the 
combustible  gas  produced  in  the  first  generator  is  utilised 
in  heating  the  oxygen-producing  apparatus.  When  it  is 
desired  to  produce  illummating  gas,  the  process  is  so 
raodilied  as  to  replace  part  of  the  carbon  monoxide  by 
hydrogen,  hydrocarbons  from  the  coal  being  also  present. 

—  E.  S. 

Blast  Furnace  and  other  Gases ;  Removing  Dust  and  the 

like  from .     J.A.Eisner.     Eng.  Pat.  18,891,  1901. 

See  under  X.,  page  177. 

Gas-Producer ;  Improved   Construction  of  a  .     .1.  L. 

Thomas,  Swansea,  and  D.   W.   Prosser,  Neath  Abbey, 
Glamorgan.     Eng.  Pat.  116,  Jan.  2,  1901. 

An  iron-cased  rectangular  (or  circular)  chamber,  lined  with 
refractory  material,  has  a  hopper  and  valve  for  admitting 
fuel  placed  centrally  in  the  cover,  with  a  number  of  poker 
holes  around  it.  .Sloping  grates  are  placed  at  opposite 
sides  of  the  lower  portion  of  the  chamber,  and  the  air, 
injected  by  steam,  is  forced  into  the  space  between  the 
grates  and  sloping  iron  plates  placed  parallel  to  and  below 
them,  to  conduct  the  ashes  which  fall  through  the  bars  to  a 
water-sealing  trough  at  the  bottom.  Poker  holes  are  pro- 
vided in  the  sides  of  the  producer  above  the  grates.  By 
this  arrangement  the  whole  of  the  lower  part  of  the  fuel  in 
the  producer  chamber  is  exposed  to  the  action  of  steam  and 
air.— W.  G.  M. 

Carhuretting  Air  for  Illuminating  and  Heating  ;  Method 
of  and  Apparatus  for  AuiomaticalUj  and  Continuously 

.     N.  Notkin,  Moscow.     Eng.  Pat.   20,667,  Xov    1 

1895. 

Co.MrRisES  means  for  carhuretting  air  in  connection  with 
lamps  for  lighting  and  heating  purposes.     The  air  is  caused 


o 


to  pass  downwards  through  a  chamber  «,  divided  by 
horizontal  partitions  b  into  a  number  of  compartments, 
which  are  filled  with  a  loose  or  porous  material  saturated 
with  a  li(iui(l  hydrocarbon.     By  i)erforating  the  partitions 

alternately  on  one 
side  and  the  other, 
the  gas  is  made  to 
take  a  zigzag  course. 
The  air  supply  is 
regulated  by  a  screw 
cap  with  notched  or 
slotted  sides.  The 
invention  is  shown 
applied  to  suspended 
lamps  and  table 
lamps  for  lighting, 
and  to  wall  lamps 
for  lighting  or  heat- 
ing purposes. 
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^  Carhuretting    Appa- 

ratus ;    Automatic 

.       W.       T. 

Purves  and  the 
Notkin  Syndicate, 
Ltd.,  both  of  Edin- 
burgh. Eng.  Pat. 
21,.518,  Nov.  28, 
1900. 

A  CAUBUKETTEit  ou  ihc  Xotkiu  principle,  as  described 
above  (see  also  succeeding  abstract),  is  made  of  cheap,  plain 
material  to  serve  as  a  reiil  to  lamps  of  ornamental  exterior. 
It  makes  a  screw-,  or  other  tight  joint  with  the  mouth  of 
the  pijic  which  leads  to  the  burner. — J.  A.  B. 

Automatic  Carburetters.  W.  T.  Purves  and  the  Notkin 
Syndicate,  Ltd.,  both  of  Edinburgh.  Eng.  Pat.  21,519, 
Nov.  28,  1900. 

A  CAKBUiiETTER  of  the  Notkin  type,  as  described  above 
(Eng.  Pat.  20,607  of  1895),  has  placed  betweeu  it  and  the 
gas  outlet,  a  chamber  which  remains  charged  with  the  gas, 
and  serves  to  "steady  "  the  light,  wliich  is  stated  lo  be  less 
ailected  by  concussion  and  vibration  than  when  the  apjia- 
ralus  is  without  this  chamber.  The  carhuretting  chamber 
is  filled  with  absorbent  material,  such  as  rag  felt,  charged 
with  hydrocarbon  liquid,  the  vapour  of  which  is  taken  up 
by  air  which  passes  over  the  material.  This  carburetted 
air  constitutes  the  gas  with  which  the  light  is  supplied. 

-J.  A.  B. 

(Carhuretting  Air  and  Enriching  Gas  for  Illumination, 
Heating,  and  Power  Purposes  ;    Methods  and  Means 

for  .     J.   H.   Hartridge,   Hendon      Eng.  Pat.  1173, 

Jan.  18.  1901. 

Air  or  gas  under  high  pressure  is  injected  into  a  vessel,  in 
the  bottom  of  which  hydrocarbon  liquid  is  maintained  at  a 
constant  level.  The  nozzle  of  a  pipe  which  dips  in  the 
liquid  is  set  at  an  angle  of  90',  or  slightly  less,  to  the  mouth 
of  the  pipe  by  which  the  air  or  gas  is  injected,  .and  the 
liquid  is  thus  drawn  up  by  ihe  stream  of  air  or  gas,  and 
broken  into  fine  spray.  The  impregnated  air  or  gas  passes 
by  a  circuitous  course  to  the  outlet  at  the  top  of  the  vessel, 
in  which  a  pressure  slightly  above  that  of  the  atmosphere, 
is  maintained.  Or  the  hydrocarbon  liquid  may  flow  in  a 
regulated  stream  downwards  through  a  coil  immersed  in 
water  at  a  suitable  temperature,  while  the  air  or  gas  to  be 
carburetted  passes  upwards  through  the  coil.  Taps  are 
attached  to  the  inlets  for  both  the  gas  or  air  and  the  liquid, 
and  are  regulated  by  hand,  or  automatically,  according  to 
the  pressure  within  the  apparatus  or  outlet  pipe. — J.  A.  B. 

Acetylene    Gas;    Apparatus  for  Generating  and    S/orinr/ 

.     E.  Anderson,  Tonbridge,  Kent.     Eng.  Pat.  394.3 

Feb.  «3,  1901. 

A  GENERATOR,  containing  carbide  receptacles  supported  at 
different  heights,  forms  the  central  part  of  an  annular  tank 
in  which  a  gasholder  bell  floats.  Water  is  supplied  to  the 
generator  through  a  telescoping  pipe,  passing  through  the 
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crowa  of  the  bell,  and  having  its  outer  end  connected  to  a 
flexible  pipe  attached  to  the  'bottom  of  a  tank  containing 
Avater.  This  tank  is  at  such  a  height  relative  to  the  bell, 
that  when  the  latter  is  much  extended,  its  crown  rrses  abo\e 
the  level  of  the  water  in  the  tank,  and  the  flow  of  water  to 
the  generator  automatically  ceases  ;  while,  when  the  hell  is 
in  a  low  position,  the  level  of  the  water  in  the  tank  is 
hii'her  than  the  crown  of  the  bell,  and  water  flows  from  the 
tank  to  the  generator, — J.  A.  B. 

Acetylene  Gas  Burners.     3.  W.  Bray,  TiCeds,     Eng  Pat. 
22,105,  Nov.  2,  1901, 

In  order  to  ersiire  that  the  jets  of  gas,  issuing,  in  admixture 
with  air  drawn  in  through  orifices  in  the  burner,  through  two 
hnrncrtips  inclined  towards  one  another,  strike  one  another 
at  a  suitable  distance  from  the  tips  to  give  a  good  flat  flame, 
the  burner  either  is  made  of  a  square  bar  with  projections, 
which,  after  boring,  is  bent  so  that  the  issuing  jets  will  be 
at  right  angles  or  thereabouts  to  one  anoiher,  and  will 
intersect ;  or  is  made  of  a  bar  of  circular  section,  and  the 
outer  surfaces  of  the  projections  are  continued  below  the 
bar,  so  that  the  projections  may  be  readily  "  set "  in  the 
same  plane, — J,  A.  I?. 

Acetylene  Gas  Generating  Apparatus.  J.  Heaton,  Auburn, 
and  N.  T,  Worthley,  Brunswick,  both  iu  Maine,  U,S.A, 
Eng,  Pat,  24,030,  Nov,  26,  1901, 

A  iiASHiiLDER  tank,  in  which  water  is  maintained  at  a  con- 
stant level,  supplies  water  to  the  outer  tank  of  a  generator. 
This  outer  tank  communicates  at  the  bottom  with  an  inner 
water  chamber,  which  communicates,  at  the  top  only,  with 
a  central  chamber  containing  superposed  pans  of  carbide. 
Water  passes  to  near  the  bottom  of  the  carbide  chamber 
through  a  perforation  near  the  top  of  its  walls.  The  water 
is  depressed  below  this  perforation,  and  consequently  ceases 
to  enter  the  carbide  chamber,  when  the  pressure  within  the 
generator  is  about  4b  ins.  The  gas  evolved  passes  to 
the  gasholder,  which  throws  a  pressure  of  o  ins,,  through  a 
sealed  bell  which  normally  throws  a  further  pressure  on  the 
generator  of  I?,  ins.  But  when  the  bell  of  the  gasholder  is 
nearly  grounded,  it  operates  a  lever,  which  raises  the  sealed 
bell,  and  by  thus  reducing  the  back  pressure,  allows  more 
gas  to  pass  from  the  generator  to  the  gasholder.  The 
pressure  within  the  generator  is  thereby  reduced,  and  more 
water  enters  the  carbide  chamber, — J.  A,  B. 

Incandescent  Gas  Burners.  Falk,  Stadelmann,  and  Co,, 
Ltd.,  and  L.  Thurnaucr,  London.  Eng,  Pat.  4159, 
Feb,  26,  1901, 
This  describes  a  device,  applicable  to  burners  of  the  Kern 
type,  for  facilitating  the  removal  of  the  mantle  from  the 
burner  body,  and  also  for  protecting  the  lower  edge  from 
damage  caused  by  swaying.  Surrounding  an  inner  tube, 
which  is  adapted  to  be  slipped  over  the  burner  bead,  is 
fixed  concentrically  an  outer  tube,  the  sides  of  which  are 
perforated.  These  tubes  carry  a  side-support  for  the 
mantle,  and  when  the  mantle  is  suspended  from  it,  the 
lower  part  of  the  mantle  hangs  in  the  annular  space 
between  the  two  tubes,  I'rongs  may  be  attached  to  the 
outer  tube,  for  holding  a  glass  globe.  The  whole  device 
may  be  lifted  off  the  burner  without  injuring  the  mantle, 

— H.  B. 

Incandescent  Gas  Lamps.     C.  ti.  Brett  aud  F.  Henue- 
berger,  London.    Eng.  Par.  4228,  Feb.  27,  1901, 

The  purpose  of  the  invention  is  to  obtain  a  high  light 
efficiency  from  gas  at  the  ordinary  pressure  by  the  use  of  a 
stronn-  air  current  induced  by  an  elongated  chimney.  To 
the  top  of  a  Kern  burrer  tube  (a  tube  of  the  double  trun- 
cated forn>)  is  attached  a  burner  top  somewhat  smaller 
than  the  usual  corresponding  size,  which  thus  produces  a 
gaseous  mixture  requiring,  for  its  complete  combustion,  an 
additional  supply  of  air  outside  the  flame,  A  tall  chimney, 
open  at  the  top  and  bottom,  the  lower  part  somewhat 
closely  surrounding  the  mantle,  is  sujiported  upon  the 
burner  by  a  skeletoo  frame  which  allmv  s  the  free  admissiou 
of  air  round  the  lower  edge.    The  lower  part  of  the  chimney 


is  of  glass,  and  the  upper  part  consists  of  metal  or  china ; 
its  lower  edge  comes  slightly  below  the  rim  of  the  burner 
head.-H,  B, 

Incandescent  Gas  Burners.     W,  Green,  Moseley,     Eng. 
Pat.  4.350,  March  1,  1901. 

This  specification  describes  an  "  anti-vibrator  "  arraugi- 
ment.  The  burner  is  suspended  from  a  series  of  spiral 
springs,  the  lower  ends  of  which  are  hooked  on  to  the  base 
of  the  burner  gallery.  To  the  base  of  the  mixing  tube  is 
attached  a  governor  of  sufficient  weight  to  check  any  excessive 
vertical  or  horizontal  vibration,  aud  the  lower  end  of  the 
governor  communicates  with  the  gas-supply  pipe  by  means 
of  a  flexible  "  vertically  elastic  "  connection.  One  form  of  the 
latter  consists  of  a  thin-walled,  flexible,  rubber  chamber. 
Another  form  consists  of  a  rigid  tube  extending  hori- 
zontally froai  a  gas-supply  nipple,  and  a  horizontally 
disposed  rubber  tube  returning  from  the  end  of  the  rigid 
tube  to  the  base  of  the  governor. — H.  B. 

Primary  Batteries.     [Lanterns,  ^-c.J    C.  N.  Gauzentes, 
Paris.     Eng.  Pat.  4580,  Slarch  4,  1901. 

The  battery  consists  of  an  inner  lining  of  lead,  which  forms 
the  positive  electrode,  insulated  from  the  outer  casing  of 
tin  plate.  The  negative  electrode  is  formed  of  a  rod  of  zinc 
or  other  metal,  attached  to  the  cap  or  stopper  which  closes 
the  cell,  or  it  may  be  formed  of  an  iron  rod  helically  wound 
with  an  iron  wire,  which  isJikewise  attached  to  the  stopper. 
With  such  a  battery,  it  is  said,  "  a  lantern  may  be  made 
which  has  merely  to  be  inverted  to  light  or  extinguish  it,  the 
negative  electrode  being  of  such  a  length  that  on  inverting 
the  battery,  it  is  clear  of  the  liquid," — G,  H,  1{. 


III.-DESTRUCTIVE  DISTILLATION, 
TAB  PEODUCTS.  PETROLEUM, 


.    E.  Siermaun,    Chem,- 
(See  also  this  Journal, 


Wood  Refuse ;  Distillation  of  — 
Zeit.,  1901,  25,  [103],  ILJS, 
1901,  977.) 

The  Heidenstam  process  consists  in  pressing  the  dried 
refuse  into  briquettes,  which  are  carbonised,  so  that  the  tar, 
wood  acid,  &c.,  escape  freely  whilst  the  mass  is  kept  under 
pressure.  In  the  distillation  of  wood  refuse,  a  resinous  crust 
is  formed  on  the  sides  of  the  retort,  interfering  very  much 
with  the  efficiency  of  the  apparatus,  Schneider  claims 
to  haie  overcome  this  by  the  use  of  a  revolving  horizontal 
cylindrical  retort,  through  which  the  material  is  carried  by 
a  conveyor  screw,  revolving  in  an  opposite  direction. 
The  refuse  enters  at  the  firing  end  of  the  cylinder,  and  is 
discharged  at  the  opposite  end.  Aovra  a  wide  pipe  into  one 
of  two  chambers  of  the  cooler,  which  are  filled  and  cooled 
alternately :  the  gases  leave  the  retort  at  its  middle,  aud 
the  refuse  is  preheated  on  the  top  of  the  furuace  before 
entering  the  cylinder.  The  cylinder  is  made  of  cast  iron, 
strengthened  by  wrought-iron  hoops,  A  plant,  the  retort 
of  which  was  3  m,  long  by  1  m.  diameter,  carbonised 
570  kilos,  of  sawdust  and  shavings  (beech,  elm,  oak,  &c.), 
containing  24'  15  per  cent,  of  water,  in  three  hoars,  yielding 
122  kilos,  of  charcoal  (5-0(J  per  cent,  of  water),  and 
241  kilos,  of  liquor,  consisting  of  0'24  per  cent,  of  tar,  and 
99-76  per  cent,  of  aqueous  liquor;  the  latter  contained 
G-6  per  cent,  of  acetic  acid  (glacial),  and  traces  of  acetone 
and  methyl  alcohol.  12  kilos,  of  gas  coke  were  used  for 
firing,  and  105  kilos,  of  Westphalian  coal  for  the  steam 
engine. — .T.  W.  H. 

Acetone  Oil ;  Maniifarlure  of ,  from  ^y<lol  Washings. 

A.  aud  P.  Buisine.  Bull.  Assoc.  Chim.  Sucr.  Dist.,  1901, 
19,  [6],  662— 688.  (This  Journal,  1898,  266,  485 ;  1899, 
292,  405.) 

Denaturing  of  Alcohol. — Acetone  oil  was  reported  by  a 
French  Commission  to  be  a  very  effective  substance  for  the 
denaturing  of  alcohol;  and  since  ISy.")  it  has  also  been 
adopted  by  the  Swiss  Government  for  the  same  purpose. 
In  Fraiice,  however,  it  was  not  ginerally  ailopted,  owing  to 
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the  supply  being  insufficient,  and  this  has  led  the  authors  to 
study  the  methods  of  producing  it  in  larger  quantity. 

Production  of  Acetone  Oil  /torn  Wool  Washinys. — 
Acetone  oil  is  a  mixture  consisting  piiucipally  of  homo- 
logues  of  ordinary'  acetone,  such  as  methylelhylketone, 
raetbylpropylketone,  Sc.,  with  boiling  points  up  to  2.50°  C. 
Starting  from  the  idea  that  these  higher  acetones  should  be 
produced  by  the  dry  distillation  of  mixtures  of  acetates 
with  calcium  propionate,  butynite,  &c.,  the  authors  have 
made  experiments  to  obtain  them  from  the  volatile  acids 
jiresent  in  aqueous  wool  washings. 

Composition  of  floo/  Wdshlnj/s. — I!y  the  spontaneous 
fermentation  of  this  liquid,  volatile  fatty  acids,  from  acetic 
to  capric  acid,  are  produced,  together  with  other  substimccs. 
The  following  analysis  is  given  of  the  fermented  washings 
after  concentration  to  11°  H.: — Dry  residue,  IS'? '4;  am- 
monium carbonate,  1'5;  total  nitrogen,  4  5;  potassium 
carbonate,  7-6 ;  volatile  acids  (expressed  asH^SOj),  16'0; 
fat,  loo;  mineral  matter,  77'4;  and  potassium  carbonate 
left  on  ignition,  65 '.J  grms.  per  litre. 

The  volatile  acids  consisted  of  : — Formic  acid,  trace  ; 
acetic  acid,  10'7;  propionic  acid,  5'4;  butyric  acid,  1"3; 
valeric  acid,  1"2;  caproic  acid,  1-0;  capr3lic  acid,  trace; 
and  benzoic  acid,  1-0  grm.  There  were  also  traces  of 
phenol. 

Method  o/  Manufacture. — In  the  authors'  experimental 
installation,  capable  of  dealing  with  about  100  litres  of  the 
wool  washings  per  day,  the  liquid  was  first  left  to  ferment 
for  a  week.  It  was  then  treated  with  a  suitable  proportion 
of  sulphuric  acid  to  convert  all  potassium  present  into  sul- 
phate, after  which  it  was  filtered  to  separate  fatty  substances 
and  earthy  matters  precipitated  by  the  snij)huric  acid. 
The  residue  was  pressed  into  cakes  in  a  hydraulic  press. 

The  filtered  liquid  was  transferred  to  a  vessel  feeding  the 
copper  still.  A,  of  the  apparatus  shown  in  Fig.  1.  This  was 
connected  with  two  tubes  coming  from  a  Herman's  steam 
generator,  and  was  also  heated  by  direct  fire,  whilst  a 
spy-glass  was  provided  at  the  top.  The  volatile  acids 
cai-ried  forward  bj-  the  steam  were  absorbed  by  milk  of 
lime  in  the   vessel  li.     In  tiiis  way  from   90  to  95  per  cent. 


Fig.  1. 


of  the  volatile  acids  were  separated,  the  residua!  portion 
consisting  of  acetic  acid. 

During  the  distillation  a  large  quantity  of  potassium 
sulphate  was  deposited,  and  the  remainder  was  subsequently 
crystallised  when  the  liquid  in  the  still  had  been  concentrated 
to  the  required  extent  (.about  one-tenth  of  its  original 
volume).  (Jn  boiling  the  milk  of  lime  in  13,  water  was 
expelled,  and  a  concentrated  solution  of  the  ca'cium  salts 
of  the  acids  obtained. 

The  concentration  tank  C  was  a  vessel  with  a  false  bottom, 
heated  by  means  of  the  steum  coming  from  the  vessel  IJ. 
In  this  vessel  the  calcium  salts  were  eventually  obtained  as 
a  solid  mass,  free  from  water. 

T)ri/  Distillation  of  the  Calcium  Salts. — The  apparatus 
used  for  obtaining  the  acetone  oil  from  these  salts  is  shown 
in  Fig.  2.  It  comisted  of  a  very  shallow  copper  still,  pro- 
vided with  au  agitator  worked  by  hand,  and  healed  by  means 
of  gas  flames.  The  calcium  salts,  obtained  as  described  above, 
were  heated  rapidly  to  a  high  temperature,  this  precaution 
being  necessary  for  obtaining  a  good  yield.  The  acetone 
vapours  were  condensed  in  the  manner  shown,   1   kilo,  of 


the  mixed  salts  yielding  about  400  c.c.  of   acetone  oil  in 
30  minutes. 

lu  the  case  of  wool  washings  of  concentration  8^  to  10"  15., 
the  ammonia  present  was  separated  by  evaporating  them 
in  the  vessel  A  (Fig.  1 )  to  about  20"  B.,  conducting  the 
vapours  into  sulphuric  acid  and  crystallising  the  ammonium 
sulphate.  Washings  which  had  already  been  concentrated 
to    20'   ri.    did    not   vield    ammonia   on    distillation.     The 


ammonium  sulphate  thus  obtained,  contained  a  considerable 
proportion  of  compound  ammonias,  notably  trimethylamine, 
which,  however,  did  not  detract  from  its  viilue  as  a  manure! 

Yield  of  Products.— The  authors  have  found  that  wool 
washings  are  nearly  constant  in  composition,  whatever  their 
origin.  Treated  as  already  ilcscribed  they  would  yield  :  (1.) 
Ammonium  sulphate  contiiining  compound  ammonias.  (2.) 
Calcium  sahs  of  volatile  acids  yielding  acetone  oil  on 
decomposition.  (.3.)  Potassium  sulphate  ('.10— 97  per  cent. 
of  pure  salt),  about  two-thirds  of  the  total  quantity.  (J.)  .\ 
pasty  mother-liquor  amounting  to  about  one-tenth  of  tlu 
liquid  treated  and  containing  per  litre  of  about  1,500  grms. 
—(a)  500  grms.  of  pasty  potassium  sulphate  (i.i;.,  the 
residual  third)  ;  (A)  10  grms.  of  acetic  acid  (expressed  as 
HoSOj)  ;  aud  (f)  organic  matter  containing  31  grms.  of 
nitrogen.  This  organic  matter  can  be  used  advantageously 
in  the  manufacture  of  compound  manures,  (o.)  Pressed 
cake,  which,  after  removal  of  the  fat,  gives  a  powder  con- 
taining:—Organic  matter,  26;  mineral  matter,  7-5;  aud 
nitrogen,  l-o  pei  cent. 

The  following  table  gives  the  yields  per  cu'oic  metre 
obtained  from  four  samples  of  different  origin  and  different 
degrees  of  concentration,  together  with  the  quantities  of 
reagents  and  coal  required  for  their  treatment : — 

Industrial  Plant. — In  the  authors'  experiments  on  a 
man-facturing  scale,  means  were  taken  to  obriate  the  chief 
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drawbacks  of  tlie  experimental  apparatus,  viz.,  the  depo- 
sition of  potassium  sulphate  during  the  concentration,  and 
the  difficulty  of  completely  drying  the  calcium  salts. 


III. 


IV. 


Concer.tration 8°  B. 

Potassium  carbonate,  on  49  kilos. 

i^^ition. 

Volatile  .acids  (in  terms  12-4    „ 

otH^SO,). 

Ammonium  sulphate  . .  fi'7    ., 

Dry  calcium  salts 15'5    „ 

Acetone  oil 7  litres 

Potassium  sulphate  (90  45  kilos. 

—97  per  cent.). 

Pasty  residue 3D    ,. 

Fat 11-6    „ 

Powder    from    pressed  23    „ 

cake. 

Sulphuric  acid  (60°)  ...  40    „ 

(iuicklime 10    „ 

Coal 21)0    „ 


65-3  kilos. 


12-6 


18°  B. 
137  kilos, 


28 


7-2      ,.  — 

16      „  37  kilos. 

8  litres  17  litres 

6U  kilos.  125  kilos. 


3S 
14-4 

•23 

55 
10 
200 


95 

27 
SO 

110 
25 

20(1 


i9-,r  H. 

160  kilos. 


39  kilos. 

IS  litres 

140  kilos. 

100  .. 
25-5  „ 
100      „ 


125 


Concentration.— The  apparatus  eventually  adopted  for 
the  concentration  of  the  fermented  wool  washings,  with  the 
recovery  of  the  ammonia  as  ammonium  sulphate,  was  that 
of  Wache  and  Locoge.  This  consists  essentially  of  a 
vertical  tube  70  mm.  in  diameter  and  about  10  metres  in 
length,  heated  externally  by  circulating  steam.  The  loner 
part  of  this  tube  is  immersed  in  the  tank  containing  the 
liquid  to  be  concentrated,  whilst  the  top  opens  into  a  biilb- 
sbaped  chamber,  termed  a  separator,  the  lower  part  of 
■which  is  connected  with  a  second  tube  passing  down  to  the 
tank.  Above  the  separator  is  an  absorption  vessel  con- 
taining sulphuric  acid,  then  a  condenser,  and  finally  a 
vacuum  pump.  The  froth  which  ascends  with  the  evaporat- 
ing vapours  is  retaiued  by  the  separator,  and  falls  back 
through  the  other  tube  into  the  tank.  The  vessel  contain- 
ing the  sulphuric  acid  for  the  absorption  was  the  same  as 
those  u.sed  in  gasworks. 

Stfparation  of  Volatile  Acids. — Wache  and  Locoge's 
apparatus  was  also  used  for  this  operation,  but  the  tubes 
were, constructed  of  copper  instead  of  iron.  The  potassium 
sulphate  coald  not  crystallise  on  the  sides  of  the  tube,  but 
was  continually  washed  down  to  the  tank,  where  it  collected, 
and  was  eventually  withdrawn  and  passed  through  a 
cenlrifugator. 

Absorption  of  Volatile  Acids. — The  vessel  employed  for 
this  purpose  was  a  copper  cylinder  in  which  a  fine  shower 
of  milk  of  lime  was  made  to  fall  upon  the  points  of  cones, 
the  bases  of  which  were  sludded  with  projections  so  as  to 
form  numerous  points  of  contact  with  the  acid  vapours 
ascending  from  the  lower  part  of  the  cylinder.  -\  per- 
forated plate  was  fixed  in  the  upper  portion  to  prevent  the 
froth  rising.  The  milk  of  lime  falling  over  the  cones 
passed  through  a  tube  at  the  bottom  into  the  tank  to  be 
pumped  through  the  cyhnder  as  before,  thus  circulating  in 
the  same  way  as  the  wool  washings  in  the  condenser.  The 
milk  of  lime  was  maintained  at  a  constant  strength  by  the 
addition  of  fresh  quantities  of  lime  introduced  into  a  com  • 
partment  of  the  tank  separated  from  the  rest  by  a  metal 
filtering  plate. 

Drying  of  the  Calcium  Salts. — After  concentration  of  the 
solution  of  calcium  salts  in  the  same  way  as  in  the  experi- 
mental apparatus,  the  last  traces  of  water  were  removed  by 
means  of  Huillard's  apparatus.  This  consists  of  a  vessel 
for  the  pasty  material,  through  which  runs  an  endless 
metallic  band  passing  over  a  series  of  rollers.  The  material 
carried  forward  by  this  is  conveyed  through  a  chamber 
where  it  meets  with  a  current  of  dry  air,  and  is  finally 
detached  in  another  vessel  by  means  of  special  wheels. 

Distillation  of  the  Calcium  Salts. — This  was  carried  out 
iu  exactly  the  same  manner  as  the  distillation  of  acetone 
from  calcium  acetate,  except  that  a  somewhat  higher  tem- 
perature was  emjjloy  ed. 

Characteristics  of  the  Acetone  Oil. — The  oil  thus  obtained 
was  a  yellowish-brown  liquid  with  a  very  pronounced  acrid 
odour.  It  had  a  specific  gravity  of  0'833  to  0-835,  aiid 
contained  18  to   21   per  cent,  of  substances  insoluble  in 


water,  and  G'o  to  9  per  cent,  insoluble  iu  sodium  bisulphit 
solution. 

On  distillation,  it  yielded  the  following  fractions : — At 
60'  to  70°  C,  1  to  4  per  cent. ;  70°  to  76°  C,  50  to  53  per 
cent. ;  76=  to  80°  C.,  10  to  16  per  cent. ;  80°  to  8.V°  C,  7  to 
10  per  cent. ;  8.5°  to  90'  C,  4  to  6  per  cent. ;  90°  to  100°  C, 
7  to  10  per  cent.;  10;)°  to  lli)°  C,  4  to  6  per  cent. ;  and 
above  110°  C,  4  to  8  per  cent. 

The  redistilled  acetone  oil  was  colourless,  but  still  pos- 
sessed a  strong  odour.  The  pure  methylethyl-ketone, 
boiling  at  80'  to  90°  C,  was  colourless  and  nearly  odourless, 
but  invariably  had  a  marked  bitter  taste.  Tne  residue, 
boiling  above  90°  C,  had  also  an  acrid  taste.  In  tlie 
authors'  opinion,  any  of  these  products  might  be  used  for 
the  denaturing  of  alcohol,  according  to  the  uses  for  which 
the  latter  was  intended. — L".  A.  M. 

Petroleum ;  Preparation  of  Aromatic   Hydrocarbons  from 

.     N.  D.  Zelinsky.     Chem.  Zeit.,  26,  [7],  08. 

I?v  repeating  Nikiforow's  method  of  consecutive  decompo- 
sition under  increased  pressure,  the  author  arrived  at  the 
following  results  ;  — 

The  aromatic  fraction  passing  over  between  75  and 
180°  C.  amounts  to  14- 1  per  cent,  of  the  petroleum  treated, 
and  consists  of  58  per  cent,  of  benzol  and  28  per  cent,  of 
toluol.  liy  previously  treating  tbe  same  fraction  with 
sulphuric  acid  and  alkali,  a  purified  product  is  obtained, 
containing  65-5  per  cent,  of  benzene  (b.  pt.  80° — 81°  C.) 
and  29  per  cent,  of  toluene  (b.  pt.  109° — 111°  C).  The 
benzene  has  the  sp.  gr.  0*8762  at  19°/4°  C.  The  properties 
of  the  toluene  are  normal.  The  same  fraetion  also  contained 
;H-xylene,  p-xylene,  traces  of  o-xylene,  and  ij(-cumene.  The 
fraction  180° — 200°  C.  contains  tetramethylbenzene  ;  and  all 
these  hydrocarbons  furnished  the  characteristic  derivatives. 
The  higher  fractions  contained  naphthalene  (1'5 — 2  per 
cent.),  aud  anthracene  was  detected  in  the  still  higher 
fractions  obtained  by  distillation  /;;  vacuo. 

The  benzol  aud  toluol  furnished  by  petroleum  are 
superior  to  those  from  co.il  tar,  owing  to  the  absence  of 
thiophene  and  its  homologues.  The  non-reaction  with 
bromine  and  permanganate  indicates  absence  of  di-  and 
tetrahydro  compounds. 

The  author  also  succeeded  in  obtaining  a  considerable 
quantity  of  benzol  from  petroleum  spirit  ("  benzine")  of 
b.  pt.  85° — 95°  C,  by  decomposing  same  twice  in  succession 
under  a  pressure  of  3  J  atmospheres ;  consequently,  hexa- 
methyiene  and  its  derivatives  can  be  converted  into  benzene 
and  its  homologues. — C  S. 

Hydrocyanic  Acid ;  Preparation  of ,   in  the  Electric 

Furnace ;  and  Conversion  of  Atmospheric  Nitroyen  into 
Ammonia.      11.    Hoyermann.      Chem.     Zeit.,    26,    [7], 

70—7 1 . 

Ou  the  basis  of  a  report  by  Jloissan,  the  author  attempted 
to  prepare  hydrocyanic  acid  from  a  mixture  of  acetylene 
and  nitrogen  in  an  electric  furnace  composed  of  blocks  of 
unslaked  lime,  but  obtained  no  satisfactory  results,  the 
acetylene  being  decomposed,  with  deposition  of  carbon,  by 
the  high  temperature  of  the  furnace.  He  then  modified 
the  apparatus  by  using  hollow  electrodes,  and  feeding 
through  these  to  the  arc  a  mixture  of  acetylene  and  am- 
monia, obtained  by  decomposing  carbide  with  concentrated 
ammonia.  With  a  current  of  120  amperes  and  70  volts, 
both  this  mixture  and  one  of  acetylene  and  nitrogen  (from 
potassium  nitrite)  gave  hydrocyanic  acid.  The  most  suit- 
able proportion  of  acetylene  to  nitrogen  was  found,  by 
several  experiments,  to  be  1:2,  a  higher  ratio  of  acetylene 
causing  obstruction  of  the  hollow  electrodes  by  deposited 
carbon.  The  yield  of  hydrocyanic  acid,  as  ascertained  by 
titration,  was  60 — 70  per  cent,  of  the  acetylene  used.  Under 
similar  conditions,  other  hydrocarbons,  such  as  benzene, 
also  furnished  considerable  quantities  of  hydrocyanic  acid. 
It  would  appear  as  though  a  portion  of  the  hydrocyanic  acid 
first  formed  is  decomposed  by  impurities  present  in  the 
mixed  gases ;  and  the  author  believes  that  quantitative 
results  would  be  obtained  by  working  with  pure  gases  in 
an  air-tight  furnace,  and  eventually  in  an  atmosphere  of 
hydrogen. 
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Ammonia  from  Atmospheric  Nitrogen. — A  mixture  of 
cnuivalcnt  quantities  of  calcium  fluoride  and  aluminium, 
Ijlaced  in  a  graphite  crucible  and  heated  to  pale  redness  in  an 
enclosed  furnace  for  a  considerable  time,  furnished  a  grey, 
scarcely  sintered  mass,  which  evolved  ammonia  on  treatment 
with  boiling  water.  The  mass  seemed  to  consist  largely 
of  calcium  nitride,  and  contained  6 — 8  per  cent,  of  nitrogen. 
A  parallel  experiment,  conducted  in  a  porcelain  tube  and  a 
current  of  pure  nitrogen,  gave  only  negative  results. — C.  S. 

Ammonia  Liquor  Distillalion  ;   The   Uxe  of  Lime  in . 

E.  Blum.     .T.  fur  Gasbelenchtung,  &c.,   1901,  44,   [48], 
895—898. 

In  working  up  ammonia  liquor,  the  more  nearly  the  lime  is 
added  in  the  proper  proportion  to  the  amount  of  ammonia 
present,  the  better  will  be  the  result  obtained.  Debruck,  of 
Dusseldorf,  replaces  the  hand  pump  usually  adopted  to  feed 
the  milk  of  lime,  by  an  automatic  pump  actuated  by  the 
water  flowing  from  the  condensers.  At  Messrs.  Otto's 
works.  Dahlhausen,  and  other  gasworks,  an  automatic 
steam  pump,  shown  in  Figs.  1  —5,  has  been  installed.  K  is 
the  milk  of  lime  tank,  R  the  stirring  gear  actuated  by  the 
pump,  and  V  is  a  distributing  valve.  In  the  easing  A  is  the 
rubber  membrane  B,  shown  at  the  top  of  the  casing  ;  this 
membrane  controls  the  fall  of  the  weight  C  by  means  of 
the  tap  D.  As  the  weight  falls,  the  rod  E  strikes  the  lever  F, 
and  depresses  it ;  the  regulating  arm  G  is  thus  liberated 
so  that  the  extended  spring  I  can  act  and  open  the  steam 
port ;  the  plunger  is  thus  raised,  moves  G,  through  the 
levers  F  and  II  and  the  spring  I,  and  cuts  off  steam  at  the 
right  moment.  At  the  end  of  the  stroke,  the  peg  K  raises 
the  lever  F,  whereby  the  regulating  arm  G,  held  by  H,  is 
again  liber.ited,  so  that  it  can  force  upwards  the  extended 
spring ;  by  the  ascent  of  the  plunger  the  membrane  is 
again  raised,  air  entering  by  the  rubber  valve  L.  The 
nomber  of  strokes  can  be  regulated  within  wide  limits  by 

Fig.  1. 


means  of  the  tap  D.  The  distributing  valve.  Fig.  5,  has  as 
many  chambers  as  there  are  apparatus  to  supply ;  the 
weights  jirevent  the  ball  valves  from  rising,  except  when 
lifted  in  turn  by  the  cam  operated  through  a  ratchet  wheel 
by  the  pump. 


Fig.  2. 


Fig.  a. 


Fig.  3. 


Fig.  4. 
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Fig.  6  shows  the  application  of  the  pump  to  a  concen- 
trated liquor  plant  of  a  capacity  of  660  galls,  per  24  hours. 
A  is  the  still,  B  the  reflux  condenser,  C  a  carbonic  acid 
washer,  I)  a  lime  catcher,  E  the  condenser  in  which  the 
vapour.s ''are  condensed,  F  the  steam  pump,  and  G  the 
distributing'valvc.  By  the  insertion  of  the  carbonic  acid 
washer  between  the  still  and  condenser,  a  liquor  of  higher 


Fijj.  6. 
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Strength,  viz.,  over  20  per  cent,  instead  of  15  per  cent.,  may 
be  obtained.  Milk  of  lime  is  regularly  pumped  into  this 
washer,  absorbs  a  certain  amount  of  carbon  dioxide,  and 
then  flows  into  ilie  still,  together  with  the  requisite  amount 
of  milk  of  lime  for  liberating  the  fixed  ammonia.  The 
steam  pump  makes  two  or  three  strokes  per  minute, 
stirring  up  the  milk  of  lime  at  the  same  time,  instead  of,  as 
formerly,  the  30 — 45  strokes  by  hand  everr  quarter  of  an 
hour.— J.  W.  H. 

Mineral  Oils ;  Sfpanifiiig,  in  an  Vndecomposed  Condition, 

the  Kesinous  Matters  Contained  in  .     —  Daeschner. 

llev.  Prod.  Chim.,  4,  [20],  309. 
Thk  oil  to  be  purified  is  poured,  with  constant  stirring,  inlri 
a  quantity  of  potato  spirit,  determined  by  a  prehminary 
experiment,  and  contained  in  a  closed  vessel  provided  with 
stirrer?.  The  vessel  is  also  fitted  with  a  pipe  for  conveying 
the  evolved  gases  to  a  condeflser.  When  the  mixture  has 
attained  the  right  proportions,  the  resinous  matters  will  .sepa- 
rate out  almost  instantaneously,  and  subside  to  the  bottom  of 
the  vessel,  where  they  form  a  viscous  mass,  rendered  com- 
paratively liquid  by  the  presence  of  the  potato  spirit.  This 
mass  is  then  transferred  to  a  still,  where  the  solvent  is 
recovered  by  the  aid  of  superheated  steam. — C.  S. 

IV.-COLOUEING  MATTERS  AND 
DYESTUFFS. 

Triphenylmethane ;  Preparation  of .     J .  F.  Xorris  and 

G.  MacLeod.     Amer.  Chem.  J.,  1901,  26,  [6],  499— 505. 

Ix  the  synthesis  of  hydroearuons  from  polyhalogen  com- 
pounds  by   Fricdel   and  Crafts'  reaction    with  aluminiun\ 


chloride,  the  usual  course  has  been  to  separate  the  main 
product  of  the  reaction  by  distillation ;  the  authors,  how- 
ever, find  that  if  the  crude  mixture  be  purified  by 
erystallisation,  other  products  are  obtained,  ami  that  the 
hydrocarbon  is  formed  by  the  decomposition  of  th?so 
during  distillation.  For  instance,  they  have  obtained  tri- 
phenylchlormethane  by  the  condensation  of  carbon  tclr.i- 
chioride  with  benzene,  instead  of  triphenylmethane. 
Apparently,  in  the  Friedel  and  Crafts'  reaction,  polyhalo- 
geuated  compounds  do  not  lose  all  iheir  halogen  atoms  duriiig 
the  eondensation. 

The  authors  have  carefully  studied  the  condensation  of 
chloroform  with  benzene  in  presence  of  aluminium  chlorid", 
whereby  triphenylmethane  is  obtained  by  distillation.  If, 
instead  of  distilling,  the  aluminium  compound  be  decom- 
posed by  ice  in  presence  of  much  carbon  bisu'pbide,  about 
one-half  of  the  crude  j^roduct  is  obtained  in  the  form  of 
crystals,  identified  as  triphenylcarbinol,  and  the  remainder 
as  an  uncrystallisable  oil.  The  latter  probably  reduces  the 
earbinol  during  distillation  to  give  the  hydrocarbon. 

—J.  F.  B. 
p-Tohjl-a.-naphthylaminc  ;  Derioatires  of .     |{.  Gnchm 

and  E.  .\.  Kubcl.     J.   prakt.  Chem.,   1901,  64,  ['.23  and 

24],  497— 317. 

The  monosulphonic  acid  of  p-tolyl-a-naphthijlamine  (the 
base  itself  has  long  been  used  industrially,  in  particular  for 
the  manufacture  of  "  Xight  Blue  ")  is  prepared  by  carefully 
introducing  acetyl-;j-tolyl-anaphthylamine  (lOgrms.)  into 
sulphuric  acid  monohydrate  (50  grms.),  and  allowing  the 
mi.xture  to  stand  for  two  weeks.  The  product  is  then 
poured  into  water,  boiled  up,  and  filtered  from  the  insoluble 
residue  (2  grms.).  The  filtrate  contains  the  sulphonie  acid 
of  acetyl-p-toh-1-a-naphthylaminc,  which  is  converted  into 
the  barium  salt  (7'5  grms.),  and  hydrolyssd  by  means  of 
alcoholic  potash.  The  barium  salt  of  p-tolyl-a-naphthyl- 
aminomonosulphonic  acid  is  then  obtained  in  small  yellow 
plates  mixed  with  potassium  acetate  and  carbonate,  from 
which  it  cannot  be  separated  by  crystallisation, 
p-  Toliil-a-naph  thylnilrosaminc — 

C,„Hj.N(NO).C6H4.CH3 

was  prepared  from  the  base  by  means  of  nitrous  acid  ;  it 
crystallises  in  golden-yellow  needles  (m.  pt.  102°  C).  At  the 
ordinar}'  temperature  it  is  readily  converted  by  alcoholic 
hydrochloric  acid  into  the  isomeric  p'tolyl-p-nitroso-a- 
naphthylaminc,  XO.CmHs.NH.CjHj.CHj.  This  substance 
crystallises  in  characteristic  crimson  needles,  m.  pt.  Ifil^  C, 
and  reacts  with  ;)-Ditrobenzylcyanide  (Sachs,  Ber.,  34,  US) 
to  form  ptolylaminonaphthyl  -  p  -  cyanoazomethinc-p-nitro- 
phenyl — 

N0.:.C5H,.C(.CN)  :  N.CioHj.NH.CsHj.CIia. 

The  latter  body  melts  at  218"  C,  and  forms  lustrou'' 
violet  scales,  which  are  soluble  in  organic  solvents,  but 
insoluble  in  water.  On  hydrolysis  with  dilute  acids  it 
yields  the  diamine  and  nitrobenzoylcyanide.  A  tolylated 
Xile  Blue  (tolylaminonaphthodimethylaininophenorazoniton- 
chloride') — 

(51(CH3)2N:  /\    -()-   i/^^i  NH.('JT4-CH:,(1  :  4) 

I        I 
\/ 

was  obtained  by  warming  /)-tolyl-a-naphthylamine  with  the 
hydrochloride  of  nitrosodimethyl-)n-aminophenol  in  glaeial 
acetic  acid  solution.  The  dyestnft  is  sparingly  soluble  in 
pure  water,  but  dissolves  in  alcohol  and  glacial  acetic  acid. 
On  adding  ammonia  to  the  alcohalic  solution  of  the  dycstutf, 
the  colour  base  is  obtained  in  the  form  of  red-brown  needles 
melting  at  199  C,  sparingly  soluble  in  cold  alcohol  and 
insoluble  in  water. 

The  same  dyestiiff  is  produced  by  heating  Meldola's  Blue 
with  ;)-toluidine  (c/.  Xietzki  and  Hossi,  Ber.,  25,  2998,  for 
the  formation  of  Phenyl  Xile  Blue  bj'  the  action  of  aniline 
on  Meldola's  Blue;. 

An  analogous  dyestuff,  tolylated  "  Ethyl  "  Nile  Blue,  was 
,   produced  by  condensing  nitrosodiethyl-«i-aminopheuol  with 
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;j-tolvI-o  naphthylamine,  and  identified  with  a  substauee 
produced  by  treating  "  ethvi "  MeMola's  Bine  (prepared 
from  nitrosoiUethjlaniliiieaud  iSuaphthol)  witb  ;)-to1iildiue. 
The  ahvorptioD  spectra  of  the  two  new  riye>t«fT~  are 
shown  in  a  diaffiaiu.  tofjether  with  tliose  of  Meldola's  Blue 
and  of  Nile  Ulue,  and  also  the  "  Kthyl  "  Meldola's  Blue. 
It  is  pointed  out  that  the  spectroscope  is  of  good  service  in 
flieir  preparation,  provi'iing  a  couveaient  means  to  follow 
the  course  of  the  reaction. — II.  1.. 

E-\oi.isii   Patk.n  r.s. 

Djiesluffn   of    the    Anthracene    Srrien  ;     Maviifdcturc     or 

Production  of  .     H.    E.    Newton,    London.     From 

The   Farbenfabrikei;  vorui.  F.  Haver  and  Co.,  Klberfcld, 
Germany.     Eng.  Pat.  3311,  Feb.  i.i,  1901. 

Si  E  Fr.  I'at.  243,316  ;  this  Journal,  1902,  40.— T.  A.  L. 

Uyesluffs ;    Miinufacture  or  Froduction  of    New    Basic 

.     11.    E.    Xewton,   Londoi.       From    The    Farben. 

fabriken  vorm.  F.  Bayer  and   Co.,   Elberfeld,   (terniany. 
Eng.  Pat.  2913,  Feb.  11,  1901. 

Ske  Fr.  Pat.  308,023  ;  this  Journal,  1902,  41.— T.  A.  L. 

Visazo  Colouring  Matters ;  Mauufucture  and  Production 

of .     J.  V.  Johnson,  Lonilon.       From  The  Badisehe 

Auilin  und  Soda  Fabrik,  Eudwigshaten,  Germanv.     Eng. 
Pat.  2397,  Feb.  4,  1901. 

See  Fr.  Pat.  308,000;   this  Journal.  1902,  43. —T.  A.  L. 


Fkkxcii  Patents. 

Aniline,  Tuluidines,  and  Analogous  liases;  Manufacture  of 

.     J.  B.  Senderens.  II.  A.  d'.Vudogue,  and  H.   Kene. 

Fr.  Pat.  312,61.5,  July  11,  1901. 

The  process  is  carried  out  by  allowing  hydrogen,  alone  or 
mixed  with  water-gas,  to  act  in  the  <Irv  way  upon  nitro- 
benzene or  similar  nitro  compounds  in  the  presence  of  finely- 
liividcd  metals,  such  as  copper,  nickel,  cobalt,  iron,  or 
[dalinum. — H.  1.. 

Iniloji/l    Dericatices    [/(/i/i'^n]   from    Aromatic    Oh/cines; 

Manufacture    of  .       Deutsche    Gold-  und    Silher- 

Scheide  Anstalt  vorm.  Roessler.    Fr.  Pat  312,763,  Supple-   j 
mcut,  Aug.  16,  1901. 

I  I.ve  part  of  sodamide,  4  parts  of  caustic  potash,  and  3  parts 
jf  caustic  soHa  are  healed  together  from  180" — 210'  C,  and 
lo  the  melt  are  added  two  parts  of  the  poiassium  salt   of  I 
phenylglycine.     i,See  this  Journal,  1902,  11  l.)—F.  N. 

Tndoxi/l   Derinaticcs     ^Indigo']    and   Homologues ;    Manu- 
facture   of   .     Deutsche   Gold-    und    Silber-Scheide 

Anstalt  vorm.    Koessler.     Fr.   Pat   312,763,  Supplement, 
Aug.  22,  1901.     (See  this  Journal,  1902,  111.) 

[t  is  found  that  a  good  yield  of  indoxyl  (or  its  homologues) 
s  obtained  if  the  potassium  salt  of  phenylglycine  (see  above) 
Yi  substituted  by  "  f  henylglvcine-phenylglycine  "  (phenyl- 
ilyciue-phenylglycide,  CII.,.C(  •(  tH.C„H,,X.CO.CH.,.XU.CsH5 
J   prakt,  Chem.,  [2],  40,  432,  and  Ber.,  22,  18ii'3). 

The  fusion  with  sodamide   is  carried  out  essentially  as  in 
he  example  given  in  the  chief  Fr.  Pat.  301,339. — F.  N. 

'ireen-Black    Colouring    Matters    [Direct    Cotton     Ugcs] 

containing  Sulphur;   Production   of    .      Chemische 

Fabrik  Brugg  Actienges.   vorinals  Zimmermann  and  Co. 
Fr.  Pat.  313,.'j86,  Aug.  19,  1901 

DTEsrvFFS  directly  dyeing  cotton  in  green  shades,  which 
lecome  black  on  oxidation,  are  obtained  by  fusins  the 
alts  of  benzene  or  toluene  or  xylene  sulphonic  acids  (or 
nixtures  of  tbese  substances)  with  sodium  sulphide  and 
'Ulphur.  In  [dace  of  the  salts  of  these  acids,  the  corrc-  , 
■ponding  free  acids,  or  the  sulphonic  chlorides  or  the  i 
iulphamides,  may  be  used.— i'.  X.  ' 


Mono-nzo  Di/estuffs    [Orange    lo    lied}    suitable   for   the 
Preparation    of    Lakes;   I'rudnctinn    of  ..       [Dge- 

stujf's,  Azn.'\     Comp.   Parisieune   do  Couleurs  d' Aniline. 
Fr.  Pat.  313.598,  Aug.  19,  1901. 

DiAzoTisKi)  o  nitr*niline-p  sulphonic  .tcid  or  p-niiraniline-')- 
sulphODic  ;ieid  is  combined  with  /3-n  qihthol.  — H.  L. 

Orange  to   Red   Mordant  TJyesluffs ;  Production  of  . 

Compagnie  Parisienno  de   Couleurs  d'.Vudiue.     Fr.    Pat. 
of  addition,  305,491,  Aug.  22,  1901. 

Ix  the  chief  patent,  305,491,  dyestuffs  are  describe!  which 
are  prepared  for  diazotisiug  o-aminophenol  and  combining 
the  diazo  compound  with  l-phenyl-.')-pyraz(done.  In  place 
of  the  tirvt  component,  the  use  of  the  following  derivatives 
is  now  claimed  :  —  3-amino  2-creso!-5-sulphouie  acid  ; 
3-amino-4-iresul-5-sulphonic  acid  j  3-amino-4-eresoI  6  sul- 
phonic acid:  3-amino-3-nitro-4-cresol;  3  amino-6-nitro-4- 
chlorophenul  ;  8-amino-4-chlorophenol-6-SHlphonio  acid. 
The  dye'tuffs  thus  obtained  are  generally  of  a  bluer  and 
fiuer  shade  than  those  described  in  the  chief  patent. — F.  N. 

Disazo  Colour  for  Wool !  Production  of .     Compagnie 

Parisienne   des   Couleurs    d'Aniliae.     Fr.   Pat.   313,748, 
Aug.  23,  1901. 

0-/)-DiAMi.\opnENOL -0 -Jui.PHONic  acld  is  obtained  by 
reducing  the  corresponding  dinitrophenol-sulphonic  acid. 
It  has  not  hitherto  been  described.  A  brown  dyestuff 
for  wool  is  obtained  if  this  acid  be  tetrazoti^ed  and  com- 
bined witb  2  mols.  of  i8-naphthol.  On  chroming,  the 
brown  shade  is  converted  into  a  black.— H.  L. 

Aromatic  Xitro  Bodies  ;   Reduction  of .      Boehria^er 

and  Sons.     Fr.  Pat.  313,599,  Aug.  19,  1901. 

It  is  claimed  that  the  reduction  of  aromatic  nitro  bodies 
to  the  corresponding  amino  derivatives  may  b?  effected  by 
means  of  copper  in  acid  solution.  The  advantage  of  the 
method  is  that  the  copper  which  goes  into  solution  may  be 
very  readily  recovered  eleetrnlytically.  3-81  kilos,  of 
copper,  6  kilos,  of  concentrated  hydrochloric  acid  (38  per 
cent.),  and  12-3  kilos,  of  nitrobenzene  are  intimatelv  mixed 
in  an  apparatus  i)rovided  with  a  reflux  condenser.  The 
reduction  takes  place  with  evolution  of  heat,  and  an  almost 
quantitative  vield  of  aniline  is  obtained.  (See  Eng.  Pat. 
25,100,  Jan.  9,  1902.)— H.  L. 

Azo  Dgestuffs   capable  of  being    Chromed  on   the   Fibre; 

Production  of -.     Badisehe  Anilin  und  Soda  Fabrik. 

Fr.  Pat.  313,671,  Aug.  21,  1901. 

;H-DiAMixoPHEXOi,;i-srLrHONic  acid  is  tetrazotised  and 
combined  with  2  mols.  of  the  same  or  of  a  different  amine 
or  phenol.  Identical  substances  are  obtained  from  di- 
aminochlorobenzene  sulphonic  acid,  which  is  pieparcd  by 
the  reduction  of  the  dinitrochlorobenzeue  sulphonic  acid 
described  in  F"r.  Pat.  287,180,  1899,  and  has  not  hitherto 
been  described.  During  the  processes  of  tetrazotisalion 
and  combination,  the  chlorine  atom  in  this  acid  is  replaced 
by  an  hydroxyl  group.  With  2  mols.  of  /3-naphthol,  a 
brown  dyestuff  for  wool  is  obtained,  which  develops  into  a 
black  after  chroming.  Two  mols.  of  m-phenylenediamine 
yield  a  red-brown,  which  turns  to  a  black-brown;  with 
1  mol.  ot  a-naphthylamine  and  1  mol  of  3naphthol,  a 
red-brown  djestutf  is  formed,  which,  after  treatment  with 
chrome,  converts  into  a  blue-black — II.  E. 

Black  V jestufffor  Cotton  ;  Production  of .    [Di/estu/fs, 

Sulphide.'^     Badisehe  Anilin  und  Soda  Fabrik.    Fr.  Pal. 
313,773,  Aug.  24,  1901. 

The  production  of  a  blue-black  dyestuff  (Iinmedlal  black) 
by  melting  o-p-dinitro-;)-oxydiphenyIaraine  with  snlphur 
and  an  alkaline  sulphide  is  described  in  Fr.  Pat.  271,909 
(1897).  The  present  claim  is  for  the  production  of  a 
green-black  dyestuff  directly  dyeing  cotton,  by  treating 
o-p-diuitro-p-ox\diphenylamine  with  sulphurand  an  alkaline 
sulphide  in  the  presence  ot  y'l  copper  salt.  (Sco  this 
Journal,  1902,43,  112.)— H.  L. 
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a-Cr,anomulhf/taviliiie  and  Derivatii-es  therenf;  Produclion  , 

of .     Hadisclje  Auiliu   uud  Soiia  Fabrik.      Fr.   Pat.   ' 

;Ji:t,J<72,  Auii.  29,  1901. 
.\Niivi)KOFOR5iiLi)iiHYDK  aiiiliuc  Or  iinliyilrorormaUlehjile 
CO  iipounds  of  oilier  iimmatic  amines  are  treated  willi 
hiMiipliiie.  Tlie  bisulphite  eonipounds  thus  obtained  react 
wiih  MH'taliic  cvanide*  to  form  cu-jvauiiiiethjiaoiline  or  its 
derivatives.  The  following  equations  s'  ow  the  iwo  plia-es 
of  ihe  react  on  : — 

(1)  CcHiNiCH;  +  HSO;,Na  =  C,iH5NH.CHo..S():,Na. 

(2)  CcHjNlI.CHo.SO.Na  +  KCX  = 
KNaSO,  +  C,;HJ^!H.CH2CN. 

The  cvanii  compounds  «o  obtained  (see  Fr.  Pat.  .30(l.'287. 
April  I'l,  1900)  .are  inieiKled  for  the  nianufaeture  of 
]  ndif;otine  and  of  derivatives  thereof.  ( See  also  H.  Erdniann, 
Fr.  Pat.  307,205  ;   this  Journal,  1902,  38.)— H.  L. 

Black   Sulphur  Diieslnfl' ;   Proiliiction  (if  .     IJadisehe 

Aniliu  und  Soda  Fabrik.  Fr.  Pat.  313,902,  Aug.  :!0, 
1901. 
7>-SiTit(is<)iMii'.N<)i.  combines,  moleenlc  for  molecule,  with 
■2 . 4-dinitro- 1  -ehlornbenzene,  forming  an  insoluble,  cryslalline 
product,  m.  pt.  105'  C.  The  reaction  is  carried  out  in 
alcoholic  solution  in  the  presence  of  sodium  acetate,  and 
proceeds  at  the  ord'uary  temperature.  ;)-Aminophenol  and 
dinitrophenol  are  obtained  on  reduction. 

On  fusing;  this  substance  with  sulphur  and  sodium 
■^ulpb'de,  a  dyestuff  is  obtained  which  dyes  cotton  a  green 
shade,  which  is  converted  into  a  black  by  oxidation.  Tlie 
sjmcdjestuff  is  obtained  if  the  condensation  product  he 
rejilaced  by  an  equimolecular  mixture  of  p-aminophenol  with 
dinitrophenol.  —  II.  L. 

Blue  Dyesliiff  dircrtli/  ili/eim/  Collnii  ;    Produclion  of . 

[  Viicstiiffx,  Sulphi.lc  ]■     K;ille  and  Co.    Fr.  Pat.  31.S.737; 

Aug.  2:i',  1901. 
Tin-,   dii.itro.:ix\dipbenyIainine  obtained    fiy  the  condensa- 
tion    of    ;>  amiiiopbenol    with    2  .-l-diiiilio-l-chlorobtnzeue 
can    l.e    partially    leduced    to    a    nitro-aniino-oxydiphenyl- 
amiue.  which  crystallises   in   red-brown  needles,  m.  pt.  2o4' 

ill.'i"  C.     This  substance  is  condensed  wiih  two  molecular 

jiroiioriioiis  of  2  .-l-dinitro-l-cblorobenzene  by  boiling  the 
alcoholic  solution  of  the  two  bodies  for  a  shoit  time  in  the 
presence  of  an  alkaline  sail.  The  reaction  product  crystal- 
lises in  red  needles,  in.  pi.  180°-- 182"  C,  and  is  converted 
into  a  blue  dyestuff  by  the  action  of  sodium  su'phide  ami 
sulphur.  Fur  example  :  8  kilos,  are  introduced  at  100  ('.. 
into  a  mixture  of  40  kilos,  of  sodium  sulphide,  and  14  kilos 
of  sulphur  and  a  lit'le  water  The  temperature  is  then 
slowly  laiscd  to  140  C,  and  kept  at  that  point  for  from 
2 — 5  hours.  The  pulveri-ed  melt  nny  be  directly  used  for 
dyeimf,  and  products  clear,  steel-blue  shades  on  unmor- 
danted  cotton.— H.  L. 

Bine  Vyestuff  iHrcclli/  dyciiiy  Cutloii  ;  Vruduction   of . 

{Diiestutls,     Sulphide.]      Act.    Ges.    fiir    Aniliu    Fabr. 

l'r.'Pat.'3l3,yi7,  Sept.  2,  1901. 
In  preparing  a  blue  dyestuff  from  /)-dimethylauiino  p-oxy- 
diphcnybinine  (Immedial  sky-blue),  it  is  difficult  to  avoid 
the  loriuation  of  by-prodjicts,  and  (or  this  reason  the  tem- 
perature of  the  met  must  he  kept  below  120°C.  ( Fr.  I'ut. 
30.i,.VJ4  ;  this  .lournal,  1900,  41  ),  and  asuhsequent  purifica- 
tion is  reciunniended  (Fr.  Pat.  305,49  1).  It  is  claimid  here 
that  by  the  addition  of  glycerin  to  the  melt  subsequent 
].uritication  is  not  ne:^^ssary,  anil  that  Ihe  reaction  may  be 
eairied  out  at  1,0"  C. — H.  Ij. 


V.-PREPAEING,  BLEACHING,  DYEING. 

PRINTING,   AND   FINISHING   TEXTILES, 

YARNS,  AND  FIBRES. 

WnlirnriKdiiiij  I'lipir.  ( 'iirdliirn  l'.  CInlh  ;    \'lliui.shf,ir  -— 

.  S.  dc  hi  Grangi'. 

flcf  uiidf-  Mil.  }i.,fai/e  179, 


Acetone  Od ;  Manvfaehire  of ^ftom  Wool  Wasliiny.i. 

A.  and  P.  Buisioe. 

See  under  III.,  pagt  164. 

f/iit  Di/iitiy  ;    Suliniitules  for  Ailralc  of  Mt^rriiry  in . 

Deutsche    Hiitmacher    Zeit.  ;    through    Textile    Colori.st, 
1901,  33,  [276],  364. 

I.\  the  preparation  of  bat  boiies,  they  are  trented  with 
nitrate  of  mercury  solution ;  this  treatment  effects  the 
removal  of  the  cortex  of  the  hairs,  iind  results  in  belter 
felting  and  quicker  and  more  uniform  acliou  both  of 
mordants  and  dyestuffs.  Nitrate  of  mercury,  however,  is 
not  only  danserous  to  the  workmen  who  come  into  contact 
with  it  in  the  dye-house,  but  it  always  leaves  behind 
poisonous  matler,  \\hicli,  during  the  processes  undergone  by 
the  felt  in  the  dry  state,  escapes  into  the  air  in  the  form  of 
dust,  and  is  a  source  of  great  danger  to  the  workpeople. 
The  use  of  the  mercury  salt  is  now  not  essential,  as  efficient 
substitutes,  of  a  non-poisonous  cbaricter,  have  been  intro- 
duced. For  instance,  potassium  permanganate  dissolved  in 
40  times  its  w  eight  of  w  ater,  is  applied,  by  means  of  brushes, 
to  the  hair  at  a  temperature  of  about  85°  F.,  and  the  bat 
bodies  are  then  dried  at  about  140"  F.  It  is  advantageous 
to  add  about  1  lb.  of  sulphuric  acid  to  every  150  lb.  of  the 
permanaanate  solution. 

Another  substitute  for  nitrate  of  mercury  is  li}drogcn 
peroxide.  The  hairs  are  steeped  for  a  short  time  in  a 
3  per  cent,  solution  of  hydrogen  peroxide,  rendered  faintly 
alkaline  with  ammonia  or  soda,  then  wrung  and  dried. 

-A.S. 

"  Iiidiqo    Suit    T  "  [^Calico  Printiny]  ;   An  Application  of 

'-.    E.  C.  Kayser.    Farber-Zeit.,  1901, 12,  [24],  374— 

376. 
A  .MixiiRp:  is  made  of  30  gnus,  of  Kalle's  "  Indigo  Salt  T," 
dissolved  by  the  aid  of  heat  in  60  c.c.  of  sodium  bisulphite 
solution  at  58°  Tn.,  450  grms.  of  gum-arabic  tbickeniDg, 
and  45  gnus,  of  tannic  acid,  dissolved  in  50  c.c.  of  water. 
This  is  printed,  and  dried  at  a  low  temperature.  The 
piiutfd  tissue,  which  must  be  protec'el  as  much  as  ptj-sihle 
from  the  light,  is  without  delay  over-printed  with  caustic 
s(»dil>e  (eipial  volumes  of  a  solution  at  76  '  T\v.  and  guiii- 
arabii:  solution)  This  has  the  effect  of  simultaueously 
discharging  th^  tannic  acid  and  develiqiing  the  Indigo  (sec 
this  .lournal,  1893,  988).  The  tissue  is  again  dried  at  a  low 
leniperalure,  and  is  ilien  steamed  for  half  a  inioule,  to  com- 
plete the  action  of  the  alkali  upon  the  tannic  acid.  It  is  next 
passed  through  a  bath  of  tartar  emetic,  aeiditied  with  acetic 
acid.  Then  it  is  well  washed,  dyed  with  a  Miitable  basic 
dve.-tuff,  such  as  Safrauine,  Phodamine  6  G,  Khoduline 
Ked  or  Auramine,  well  linsed,  first  in  cold,  then  several 
times  ill  boiling  water,  to  which  a  bttle  tartar  emetic  is 
added  After  this,  the  tissue  is  soaped,  rinsed,  dried,  cleared 
in  a  "steani-chloring"  machine,  and  finished.  Irregular 
designs  in  red  or  yellow,  and  blue  on  a  white  ground  are 
thus  obtained. 

A  modification  of  the  style  consists  in  padding  the  cotton 
tissue  wiih  tannic  acid  and  tartar  emetic,  printing  ii 
thickened  solution  ol  "  Indigo  Salt  T  "  (30  grms.  per  litre), 
drjing,  over-printing  with  caustic  soda,  steaming  for  half  a 
minute,  washing,  dyeingthe  paitsot  the  tissue  undischarged 
bv  the  caustie  soda  with  a  basic  dvestuff,  and  clearing. 

— K.  B. 

Bimii-  Dyvsiuff.,   [^Calico  Priiitiny]  ;  Proposed  Methods  of 

Dischuiiiiiiy .     G.     llofmann.      Fiirber-Zeit  ,    1901, 

12,  |24i,377— 37S 

'IiiK   following    methods   of  obtaining  coloured    discbarges 
upon  grounds  dyed  wiih    basic   djestutis,  are   suggested  as 
I    being  possibly  (f  technical  value  :  — 

1.  Printing  a  mixture  of  caustic  soda  and  a  direct-cotton 
d\e<tuff  npou  a  ground  d_\ed  w.th  a  basic  dyestutt  upon  an 
antimony  laiinate  iiuidaiit. 

2.  Over-dyeing  a  direct-cotton  dyestuff  wiih  a  basic 
d^eslulT  and  priiiling  caustic  soda,  to  modify  the  .-hade  ol 
or  completely  discharge  the  basic  dyestuff. 

I  3.  l)\cing  upon  an  antimony  tannite  mordani  wiih  a 
iniMure  ol  two  ba-ic  dyesluffs,  .f  whieli  one  i-,  and  the 
oihcr  is  i|ol,  difchaijjcahle  by  alkali,  and  thvii  prinliug  »illi 
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ciiustic- soda  :  thus,  from  a  mixture  of  Brilliant  Greea  and 
liismarck  HroHii,  a  brown  pattern  upon  an  olive  ground  is 
produced. —  K.  1>. 

English  Patents. 

Fahrirs,  Fells,  Feathers,  Furs,  and   other  Materials  ;   The 

Waterprnofinij  of   .     P.   Grenet    and    \.  Hachelard, 

Saint- Etienne,  France.     Eng.  Pat.  13,562,  July  3,  19U1. 

The  material  is  first  iramerseil  in  a  bath  of  tepid  water, 
cODtainiDg,  if  the  materials  are  not  new,  2  per  cent,  of 
soap  ;  thev  are  then  placed  in  "  a  benzene  solution  "  con- 
taining 2  to  5  per  cent,  of  a  mixture  of  alum,  10  parts; 
carbonate  of  soda,  2  parts  ;  and  1  to  3  per  cent,  of  paraffin  ; 
finally,  they  are  dried. — J.  W.  H. 

Yarn  Mercerising/  Machine.  RI.  Frings,  Paris.  Kng. 
Pat.  23,470,  Dec.  22,  1900.  (Date'  claimed,  under 
International  Convention,  May  26,  1900.) 

Hanks  of  yarn  are  placed  upon  two  shafts,  one  above  the 
other,  which  project  outwarjs  from  opposite  sides  of  sup- 
portitg  casings,  attached  to  the  framework  of  the  apparatus 
which  is  the  subject  of  this  invention.  The  lower  pair  of 
arms  and  casing  are  balanced  by  a  counterpoise,  and  are 
readily  movable  uj)  and  down  for  the  purpose  of  facilitating 
the  removal  of  the  hanks  which  have  been  treated,  and 
their  replacement  by  others,  and  of  securing  the  recjuisite 
degree  of  tension  for  them  during  the  mercerising  opent- 
tion,  the  distance  between  the  shafts  being  to  this  end 
mechanically  adjustable.  The  lower  arms  revolve  in  vessels 
into  which  a  solution  of  caustic  soda  is  forced  when  the 
banks  are  in  position  for  mercerising.  After  the  lapse 
of  a  certain  time,  this  solution  is  withdrawn,  the  hanks  are 
allowed  to  drain,  and  water  is  then  sprayed  upon  them  to 
remove  the  alkali,  these  several  operations  being  performed 
automatically  by  means  of  suitable  mechanism,  consisting 
of  levers,  rods,  cams,  fee,  and  lasting  for  predetermined 
periods  of  time. — E.  B. 

Mercerisint/    Vec/etable   Fibres;    Process    and   Apparatus 

J'or .     P.  Kourcart,  Itemiremout,  France.     Eng.  Pat. 

21,645,  Oct.  28,  1901. 
Loose  vegetable  fibres  m  (see  figure),  for  instance  cotton  in 
the  form  of  sliver,  are  placed  between  two  endless  bands  d, 
e,  of  wire  gau/e,  and  passed  round  perforated  drums  a,  I>,  c, 
successively  through  baths  of  caustic  soda,  water,  and  acid, 
'i'he  drums  are  divided  into  compartments,  into  which  the 
caustic  soda  and  acid  solutions  are  drawn  from  the  troughs 


Dyeiuii  and  otherwise  Treatinij  Yarn  or   Ravings ;  Appa- 
ratus f„r    .     J.    C.    Hamer,    Kadclitfe.     Eng.    Pat. 

4279,  Feb.  28,  1901. 

A  utovAHi  E  carrier  is  placed  inside  a  tank,  provided  with  a 
liquor  inlet,  at  the  side,  and  a  liquor  outlet,  at  the  bottom, 
and  connected  with  a  pump  for  circulating  the  liquor 
employed.  The  bottom  of  the  carrier  is  cone-shaped,  and 
fits  into  the  outlet,  which  is  of  the  same  shape.  The 
perforated  hollow  spindles  upon  which  the  yarns  or  rovings 
to  be  treated  are  wound,  are  placeil  upon  the  sides  of  the 
carrier,  in  suitable  apertures.— E.  B. 

IJneinij  and  otherwise  Treating  Fibrous  Material  in  a  Spun 

or   other    Slate  ;  Apparatus  for   .     J.    C.    Hamer, 

Kadcliffe.  Eng.  Pat.  4280,  Feb.  28,  1901. 
FiBKOLs  materials,  in  a  loose  or  spun  state,  are  placed,  for 
the  purpose  of  dyeing,  in  perforated  bafkets  around  the 
periphery  of  a  drum  set  in  a  tank  and  made  to  revolve 
upon  a  horizontal,  perforated,  hollow  axis.  Dye-liquor  is 
forced  into  the  latter  from  a  perforated  pipe  ti.xed  in  its 
centre,  and  is  sprayed  downwards  upon  the  botiom  of  the 
baskets  as  they  pass  underneath  the  pipe. 

In  a  modification  of  the  apparatus,  iu  addition  to  the 
central  supply  pipe,  liquor-supply  pipes  arc  provided  at  the 
sides  of  the  drum,  which  dip  into  the  tank,  raising  the 
liquor  and  causing  it  to  flow  through  the  materials  con- 
tained iu  the  baskets  when  the  apparatus  is  in  use. — E.  B. 

Indiyo ;  Printing    Tea-tile  Materials   with    .      .7.    Y. 

Johnson,  London.  From  The  Badiscbe  Anilin  uud  .'-ioda 
Fabrik,  (lerniany.     Eng.  Pat.  1159,  Jan.  17,  1901. 

A  MoiMFiCATiox  of  Eng.  Pat.  22,402  of  1900  (this  Journal, 

1901,  1111)  and    Pr.  Pat.  294,525.     See   Fr.  Pat.  306,137  ; 

this  Journal,  1902,  50.— E.  B. 

VII.-ACIDS,  ALOLIS,  AND  SALTS. 

Sulphurous    Acid    Solutions ;    Specijir    Orarili/    <»/' ■. 

liijliience    of  the    Method    of   Preparing   llie    Gas.     H. 
Pelltft       B  i;i.  .\ssoj.  (J  li  n.    S;ic  ■.    Uist.,    19iU.  19    [61 
732—736.  ' 

The  author  has  repeated  the  determinations  of  the  ,-pecific 
gravity  of  different  solutions,  and  has  obtained  results 
differing  greatly  from  those  given  by  Wurtz.  He  gives 
the  following  table  of  spcL'ihc  gravities  of  sulphurous  acid 
solutions  at  15°  to  17°  C. : — 


Apparatus  tor  Mkrckrising  Unspun  Fibrks. 


.«  and  g  respectively,  through  the  materials,  to  hollow 
trunnions  at  the  axes  of  the  drums,  whence  they  are 
returned  to  the  troughs.  The  washing  is  effected  on  the 
counter-current  principle  by  means  of  a  system  of  perforated 
jiipes  12  to  17.  arrangi'il  above  the  drum  h,  a  great  part  of 
the  caustic  soda  prc\  inusly  applied  being  recovered.  The 
drum  c  may  he  dispensed  with,  if  desired. 

The  fibres   treated  in   this  way  are  pre\euted  from   con- 
tracting, and  are  given  a  silky  lustre,— E.  IJ. 


Sulplnu'ous  Acid  in  100  c.c. 


Specific  Gr.ivity. 


IIJI.VU 
\llii-r, 

iii:ici-ii 
lo:i7'.-i 
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He  has  rarelj  met  with  a  solution  having  a  greater  specific 
gravity  than  1045  at  15°  to  17°  C. 

He  shows  that  the  maximum  strength  of  aqueous  solu- 
tions varies  with  the  quality  of  the  gas  from  which  thev 
are  prepared,  and  that  the  purer  the  gas  the  stronijer  the 
solution.  This  explains  the  difference  in  the  specific 
gravity  of  different  solutions,  each  supposed  to  be  saturated 
with  sulphur  dioxide.  Moreover,  the  strength  of  a  solution 
saturated  with  sul]ihurous  acid  obtained  from  a  gas  rich 
in  sulphur  dioxide  can  be  reduced  by  the  introduction  of  a 
gas  containing  less  suljihur  dioxide. — C.  A.  M. 

Sulphuric    Acid ;    Munvfactnre   of  lij  the   Contml 

Process.  K.  Knietsch.  Ber.,  34,  [17],  4(169— 4115. 
A  LECTDKE  delivered  to  the  German  Chemical  Society. 
In  the  historical  introduction,  four  periods  are  indicated  : 
the  first  beginning  with  Phillips'  application,  in  1S31,  of  the 
catalytic  action  of  platinum  tirst  noticed  by  Humphry  JJavy 
in  1817,  to  the  formaliou  of  sulphur  trioxide ;  the  second, 
dating  from  the  discovery  of  Wohlcr  in  18.02,  that  maijy 
oxides  and  other  substances  possessed  catalytic  powers  ; 
(he  third,  from  Winkler's  conclusion  that  it  was  necessary 
to  use  a  mixture  of  the  reactinj  gases  in  the  proportions  in 
which  they  react,  and  that  excess  of  either  gas  hindered 
the  reaction ;  and  the  fourth,  in  which  chemists  again 
strove  to  efli'ect  complete  rcaciion  with  the  gases  from 
the  jiyrites  burners.  Not  much  progress  had  beeu  made 
when  the  author  first  studied  the  subject,  and  it  was  from 
theoretical  considerations,  rather  than  from  the  practical 
results  previously  attained,  ihat  any  hope  for  the  future 
was  derived. 

Experiments  made  -with  pure  sulphur  dioxide  largely 
diluted  with  air  were  fir-t  made,  and  it  was  found  that 
practically  complete  conversion  of  the  sulphur  dioxidf^  into 
trioxide  occurred ;  so  that  this  great  dilution  in  no  way 
hindered  the  reaction.  The  experiments  were  now  con- 
tinued, using  burner-gases  taken  direct  to  the  laboratory 
from  the  burners  by  a  long  leaden  pipe  ;  this  pipe  acted 
as  a  settler,  and  removed  dust  and  ashes,  and  the  gases 
were  further  cleaned  and  dried  by  passing  through  several 
wash-bottles  containing  sulphuric  acid,  before  reaching  the 
tube  containing  the  coutULt  substance.  In  these  experi- 
ments also,  nearly  complete  reaction  occurred,  and  the 
contact  substance,  even  after  many  days,  showed  no 
lessening  of  its  activity.  Experiments  on  the  large  scale 
were  therefore  undertaken  ;  but,  though  the  gases  were 
cleaned  and  purified  exactly  as  in  the  laboratory  experi- 
ments, and  in  addition  passed  through  dry  coke  and 
asbestos  filters,  yet  the  activity  of  the  contact  substance 
gradually  diniini-hed  to  zero.  Laboratory  experiments 
showed  that  certain  substances — prominent  among  them 
arsenic — exerted  a  "poisonous"  action  on  platinum,  very 
small  amounts  being  enough  to  destroy  altogether  the 
catalytic  activity  of  the  metal :  and  in  the  white  cl.>ud  of 
suli>huric  acid  which  was  always  present  in  the  gases,  even 
after  the  long  purifying  treatment,  the  presence  of  arsenic 
was  proved.  To  effect  the  complete  purification  of  the 
gases  has  been  one  of  the  most  difficult  problems  in  the 
development  of  the  process ;  to  achieve  it,  the  most 
thorough  and  intimate  agitation  and  mixture  with  water 
or  .sulphuric  acid  is  necessary,  and  must  he  continued, 
whatever  apparatus  be  use>l,  tdl  optical  as  well  as  chemical 
purity  is  reached.  Some  interesting  facts  have  been 
arrived  at  during  the-e  investigations.  The  gases  should  be 
slowly  cooled  ;  if  cooled  quickly,  the  sulphuric  acid  cloud  is 
much  more  difficult  to  remove  by  the  subsequent  treatment. 
At  first,  long  iron  pipes  were  employed  for  this  purpose,  as 
the  concentration  of  the  acid  contained  in  the  gases  was 
so  high  that,  if  it  should  attack  the  iron  at  all,  only  an 
evolutiim  of  sulphur  dioxide  w.is  to  be  expected ;  but,  in 
spite  of  the  optical  purity  of  the  gases,  slow  but  certain 
deterioration  of  the  contact  substance  occurred,  and  only 
after  long  and  lahoriou-;  work  was  this  effect  traced  to 
arsenic  in  a  gaseous  forui,  proi-eeding,  without  doubt,  from 
the  attack  of  the  iron  by  the  acid.  When  contact  between 
the  gases  and  the  iron  was  prevented,  this  deterioration  no 
'ouger  occurred.  When  working  the  burners  hard,  a  cloud 
ol'ten  appeareil,  which  resisted  all  attempts  to  remove  it; 
It  turned  out   to   be  sulphur,  and  contained   arsenic,  which 


affected  the  contact  substance  as  before.  This  cloud  was 
finally  dispersed  by  thorough  mixture  and  agitation  of  the 
hot  gases,  so  as  to  burn  the  sulphur  completely.  This 
was  eflPected  by  blowing  in  steam,  and  .several  collateral 
advantages  were  found  to  follow :  the  acid  present  was 
diluted  and  conden^ied,  so  that  it  did  not  reach  and  act  on 
the  iron  or  lead  pipes,  and  the  formati m  of  hard  crusts  of 
flue-dust  in  the  pipes  was  very  much  lessencil. 

The  reaction  80;  -1-  O  =  .SO;,  evolves  22,61)0  calories. 
But  little  attention  has  been  paid  to  this  fact  ;  and  the  early 
forms  of  contact  apparatus  were  so  arranged  as  to  be  heated 
to  redness  and  kept  at  that  temperature  by  outside  heat. 
The  apparatus  under  the  author's  care  consisted  of  a  series 
of  parallel  vertical  tubes,  the  lower  halves  packed  with 
contact  substance,  and  having  heating  arrangements  at  the 
bottom  and  at  the  middle.  When  (the  whole  having  been 
brought  to  a  red  heat)  the  lower  heat  was  phut  off,  and 
cold  air  allowed  to  circulate  around  the  lower  halves  of  the 
tubes,  not  only  did  the  yield  rise,  but  the  rate  of  passage 
of  the  gases  could  be  greatly  increased  without  lessening 
the  completeness  of  the  reaction. 

Thus,  the  reaction  orce  started,  cooling  instead  of  heatin" 
was  seen  to  be  necessiry;  and,  indeed,  not  only  can  the 
lower  heat  be  shut  off  at  this  stage,  but  the  cooling  air  is 
so  far  heated  by  the  heat  of  the  reaction  itself.^tbat  it 
partially  .serves  to  heat  the  incoming  g.ases  in  the  upper 
part  of  the  tubes,  and  the  middle  h:-at  is  only  needed  as  a 
supplement.  t'nderthe»e  circumstances,  and  when  the  most 
favourable  conditions  as  to  rate  of  passage  arc  reached, 
only  the  upper  portion  of  the  contact  sub^tance  is  visibly 
red  hot.  Further  progress  has  been  made  m  this  direction, 
so  as  either  on  the  one  hand  to  use  the  purifie.d  burner 
giises  themselves  as  cooling  gases,  and  thus  heat  them 
directly,  or  to  utilise  the  heat  of  the  gases  as  they  leave 
the  contact  chamber.  Besides  the  direct  economy  of  fuel 
effected  by  thus  utilising  the  heat  of  reaction,  overheating 
is  prevented,  and  the  life  of  the  iron  apparatus  cor- 
respondimrly  prolonged,  while  maximum  elBcieney  and 
greater  durability  in  the  contact  substance  are  secured. 

It  is  noteworthy  that  the  reaction  proceeds  under  these 
circumstances  almost  quantitatively  at  the  atmospheric 
(iressure,  and  that  no  compression  is  necessarv,  as  was 
thought  to  be  the  case  in  the  early  days. 

The  packing  of  the  asbestos  is  a  mitter  of  some  im- 
portance ;  it  must  not  be  so  loose  that  the  gases  can  pass 
thr.iugh  without  contact,  nor  yet  so  packed  as  to  cause 
great  resistance  to  th;-  passage  of  the  gases.  It  is  best 
packed  in  layers  on  perforated  plates  strung  on  an  iron 
rod,  kept  at  a  little  distance  from  one  another  by  projec- 
tions;  in  this  way  all  the  tubes  of  the  apparatus  can  be 
similarly  and  evenly  packed. 

Since  the  heat  of  solution  of  sulphur  trioxide  iu  water  is 
much  greater  than  th^t  of  its  solution  in  oil  of  vitriol,  it 
might  be  expected  that  the  easiest  and  nu>st  complete 
absorption  of  trioxide  from  the  contact  process  would  he 
effected  by  the  use  of  water.  It  is  found,  however,  that  oil 
of  vitriol  containing  '.t7 — 118  per  cent,  of  Il.jSt)^  is  nmch  more 
etfective  than  either  water  or  sulphuric  acid  of  any  other 
strength ;  and  in  practice  a  single  absorption  vessel  is 
sufficient  for  even  a  very  rapid  stream  of  gas,  provided  the 
strength  of  the  acid  be  kept  uniform  by  the  reij'ilar  addition 
of  water  and  the  regular  overflow  of  the  acid  nu-med. 

This  p.irticular  concentra'ion  of  acid  is  marked  by  several 
of  its  physical  properiies  : — The  boiling  point  is  a  maximum 
and  the  vapour  pressure  a  minimum  at  thi-  concentration; 
the  specific  gravity  is  also  a  maximum,  while  the  electrical 
resistance  suddenly  begins  to  rise  at  this  point,  towards  a 
maximum  at  101  per  cent.  H.jSO^,  and  the  action  on  iron 
sinks  considerably. 

"When  fufning  sulphuric  acid  is  to  be  made,  more  than 
one  absorbing  vessel  may  be  neeled.  Cast  iron  becomes 
uunvailahle  here,  not  because  it  is  rapidly  attacked,  but 
because  it  readily  fractures  or  explodes.  This  appears  to 
be  due  to  the  fuming  acid  diffusing  Into  the  iron,  and  there 
slowly  evolving  sulphur  dioxide  and  hylrogen  sulphide, 
'thus  causing  a  condition  of  internal  stress.  Wrought  iron 
is  attacked  by  fuming  ai:id  containing  less  than  27  per  cent, 
of  SO;,,  but  when  the  content  of  .S(  1.,  exceeds  this,  the  acid 
luLS  ]iractically  no   action   on    wrought    iron,  ami    vessels  of 
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this  substance  can    lie  used  for    years   without  sensible 

corrosion. 

The  results  of  many  experiments  showing  the  influence 
ou  the  reaction  of  variations  in  ihe  temperature,  the  compo- 
sition of  the  gases,  and  the  rate  of  i\ow  (or  the  proportion 
of  contact-substance)  are  given  in  the  form  of  curves,  and 
discussed.  It  results  from  these,  first,  that  the  law  of  mass- 
action  holds  here  as  in  other  cases,  so  that  complete  reaction 
is  impossible  with  the  gases  mixed  in  exact  stochiometrical 
proportions,  and  the  complete  conversion  of  either  gas  is 
only  effected  by  having  an  excess  of  the  other  ;  and  next 
that,  using  chamber  gases  (say  7  volumes  of  sulphur  dioxide, 
10  volumes  of  oxygen,  and  S3  volumes  of  nitrogen),  the 
nitrogen  is  without  influence,  save  as  a  diluent,  affecting 
the  rate,  and  that  the  limit  of  the  reaction  is  dependent 
solely  on  the  temperature,  and  not  upon  the  nature  of  the 
contact-substance.  As  to  temperature,  below  200  C.  there 
is  no  reaction;  above  900" — 1000'  sulphur  trioxide  is 
dis.soeiated ;  between  these  limits  the  reaction  occurs, 
reaching  a  maxinuim  about  l.'jii"  ('.  While,  then,  as  above 
stated,  the  nature  of  the  contact-substance  is  a  matter  of 
indifference  as  far  as  completeness  of  reaction  goes,  we 
must,  for  rapidit}',  use  a  contact-substance  possessing  its 
greatest  activity  about  450'  C.  The  only  contact-substance 
yet  known  fulfilling  this  condition,  is  platinum. 

The  growth  of  the  production  of  sulphuric  acid  by  the 
contact  process  in  the  r5.adische  Company's  works  is  shown 
by  the  following  figures  : — 

Tons. 

In  1S88 18,500 

„   18!)1 S9,000 

„  1899 89,1)110 

„  1900 llfi.OOO 

At  the  end  of  the  paper  are  given  a  series  of  tables 
embodying  an  exhaustive  set  of  determination;',  for 
sulphuric  and  fuming  sulphuric  acid  of  various  strengths 
from  1  to  100  per  cent,  of  SI),,  of: — 1.  Melting  point. 
2.  Density.  .3.  .Specific  heat.  4.  Heat  of  solution.  .5.  Klec- 
trical  resistance.  6.  Hoiling  point.  7.  Vapour  pre.'sure. 
H.  Viscosity.  9.  Capillarity.  10.  Action  on  iron.  These 
are  all  illustrated  graphically  by  curves,  both  separately 
and  together,  and  the  connexion  of  their  variations  with 
one  another,  and  with  the  existence  of  hydrates  of  the 
acid,  as  well  as  some  of  their  tc^liQicil  bearings,  are 
discussed  in  the  paper. — J.  T.  I). 

Cuprtc  Hi/droridc  ;  Acliiut  of' on  Solitlioiis  of  ^Metallic 

Suits.  A.  Mailhe.  Comptes  '.lend.,  134,  [1],'42 — 15. 
The  author  has  extended  his  observations  (,this  .(ournal, 
1901,  943)  to  the  metallic  sulphates.  la  tne  cold,  tetra- 
cupric  hydroxide  yields  slowly,  at  25' — 10'  C.  more  quickly, 
with  sulphates  of  cadniium  or  nickel,  salts  of  the  formula, 
2MS()j.3Cu0.12HJ).  At  100'  C.  the  salt  formed,  with 
either  of  these  metals  or  with  cobalt,  is  2MSO4..'iCu0.10H2(J, 
w  hile  the  cobalt  salt  formed  in  the  cold  is — 

3CoS()j.5CuO.10Ho(). 
Zinc  sulphate  in  the  cold  yields  a  gre.tt  variety  of  salts, 
according  to  the  concentratioji  of  the  solution  and  the 
amount  of  copper  hydroxide  added  ;  but  on  boiling  always 
gives  2ZnSOj.:iCuO.  I2H;0.  In  all  cases  copper  is  found 
in  the  .solutions  after  the  experiment.  Xo  displacement  of 
metal  occurs  with  mangancuEs  sulphate,  while  complete 
<lisplacement  of  the  metallic  oxide  or  hydroxide  occurs  with 
mercuric,  ferric,  or  aluminium  sulphate. — .1.  T.  I). 

Amwotnacftl  Liquor  ;  Suppli/  of  Lhne  in  Working  up  . 

K.  Bliini. 
See  under  IW.^payc  1G7. 

Hydrocyanic  Acid,  and  Ammonia^  from  NifrogeVj  in  ihe 

Electric  Fnr)iacc.     JU.  lioyermann. 

.Sec  under  III.,  pajc  1G6. 

English  Hatent.s. 
Gfi.ve.s-  or  T.iijuids  ;  Means  to   he  employed   in   Absorhinij^ 

Prcr.ipitatiny,  IJintiUlntj.  Li.eiriatiny,  and  generally   jor 

Subjecting    Matter    lo    the    Action   of    •.      G.     W. 

.lohnson,   London.     From   1'.   Xaef,  New  York,   U.S.A. 

Eng.  Pat.  23,7.".4,  Dec.  28,  1900. 
TiiK  invention  relates  to   the  construction  of   columns,  with 
diaphragms  of  various  kinds,  for  the  precipitation  of  bicar- 


buiiate  from  alkaline  solutions  or  ammoniated  brine,  for 
distilling  liquids  containing  ammonia  compounds,  ^c.  ; 
coned,  concave,  inclined,  perforated,  or  reticulated  dia- 
phragms or  combinations  of  these  are  claimed. — J   W.  H. 

Nitric  .\eiil ;  Manufacture  of ,  and  Apparatus  lliere- 

J'or.  A.  G.  Bloxam.  London.  From  Chemische  Fabrik 
Khcnania,  .\achen,  Gcruiany.  Eng.  I'at.  3305,  Feb.  15, 
1901. 

Trit;  manufacture  of  nitric  acid  by  acting  on  nitre  with 
sulphuric  acid,  or  with  a  polysulphate,  is  conducted  in  two 
stiges.  Two  retorts,  worked  alternately,  are  set,  one  in 
each  brancli,  from  the  main  furnace  tiuc,  while  below,  in 
the  main  tlue,  a  third  retort  is  set,  receiving  more  heat,  and 
supplied  wiih  valved  inlet  pipes,  one  fnim  each  of  the 
superior  retorts,  for  passage  of  the  charge  from  the  latter. 
The  furnace  is  so  constructed  that  the  hot  gases  can  be 
directed  to  either  of  the  upper  retorts.  'The  process  is 
carried  out  by  running  fused  "  polysulphate  "  on  to  salt- 
petre placed  in  one  of  the  upper  retorls,  and  when  the 
greater  part  of  the  nitric  acid  obtainable  is  distilled  off,  the 
molten  contents  are  slowly  run  into  the  lower  retort  (which 
already  contains  some  bisulphatc,  as  it  is  never  entirely 
emptied),  and  the  remainder  of  the  nilric  acid  is  distilled. 
Meanwhile,  the  other  upper  retort  has  been  similarly 
charged  and  worked ;  but  lieforc  the  contents  are  run  into 
the  lower  retort,  the  latter  is  caused  to  partially  discharge 
its  contents,  which,  with  added  sulphuric  acid,  are  run  into 
a  closed  receptacle  set  externally  on  the  furnace,  and  run 
thence  into  a  bucket  to  supply  the  upper  retorts,  the  process 
being  thus  continuMUS,  with  alternate  use  of  the  upper 
retorts. — E.  S. 

TVater-Glass,  .Mumina,  .Hums,  and  .Muniinium  Sulphate; 
Method  for  the  Industrial  Woihiny  of  Kheolitc  and. 
Minerals   of  Similar  Coniptisition    for   the  Production  of 

.      K.  Dementjelf  an<l  .1.  Ousihkoff,  both  of   Elebuga, 

lvus>ia.     Eng.  fat.  14,953,  July  23,  1901. 

Thkek  methods  are  claimed  for  the  treatment  of  ela'olite  an  1 
other  minerals  of  the  leucile  group.  (I)  With  Sulphurous 
Acid :  The  mineral  may  be  wett<nl  and  exposed  to  the 
action  of  gaseous  SO...  or  the  aqueous  acid  may  hi  used. 
Solution  IS  complete,  except  as  ti)  foreign  bodies,  which 
are  separated  by  filtration.  'I'lSe  solution,  on  continued 
heating,  deposits  aluminium  sulphite  and  gelatinous  silica, 
while  the  alkalis  remain  in  solution.  The  deposit  is  treated 
with  sulphuric  acid  to  obtain  alum  cake,  tl'.e  sulphur  di- 
oxide evolved  is  collected  for  re-use,  and  the  residue  of 
silica  is  usc<l  in  the  production  of  water-glass.  (2)  With 
Sulphuric  Acid:  The  mineral  is  stirred  in  sul]diuric  acid  of 
10"  li.  The  cleared  solution  alter  a  lime,  and  especially 
on  beating,  becomes  gelatinous,  when  it  is  boiled  with  water 
and  filter-pressed.  The  residue  is  made  into  water-glass 
by  means  of  caustic  soda.  The  scdution  contains  alkali 
metal,  alums,  and  aluminium  sulphate,  and  is  treated  to  ob- 
tain these.  (3)  With  Hydrochloric  Acid  :  .Small  quantities 
at  n  time  of  the  mineral  are  agitated  with  IICl  of  8°  to 
10°  U.,  and  the  cleared  solution  is  healed  to  throw  down 
gelatinous  silica.  The  filtrate  is  concentrated  and  heated 
until  tliealnniininm  chloride  is  decomposed.  liy  lixiviating, 
alkali  (dilorides  are  obtained  in  si)lution,  anl  a  residue  of 
alumina  remains. — E.  S. 

Cyanides  ;  Manufacture  of .  E.  C.  Rossiter,  Bir- 
mingham ;  H.  W.  Crowther,  West  Bromwich ;  and 
G.  S.  Albright,  Egbaston.  Eng.  Pat.  4403,  Mar.  1, 1901 . 
Copi'Kit  sulphocyanide  is  dried,  mixed  with  finely-divided 
copper,  and  heated,  at  first  gently,  and  at  last  to  401)°  or 
500°  C.,  in  a  current  of  hydrogen,  or  of  coal-gas  or  the 
like,  freed  from  oxygen,  carbon  ilioxide,  and  moisture. 
Cuprous  sulphide  is  formed  and  hydrocyanic  acid  gas 
evolved,  which  latter,  with  the  excess  of  hydrogen,  is 
passed  into  a  solution  of  caustic  alkali ;  the  solution  is  then 
concentrated  in  vacuum  pans  to  obtain  a  solid  cyanide. 
The  residue  of  cuprous  sulphide  is  roa.sted  to  obtain  the 
oxide,  part  of  which  is  utilised  in  producing  sulphojyanide, 
and  part  is  reduced  to  metal  by  hydrogen  for  use  in  the 
next  (qieration. — E.  ,S. 
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VIII.-GLASS,  POTTEEY,  ENAMELS. 

Glass;  Processes  of  Os-idalion   and  Reduction  in  Millimj 

'.,     G.  EauteV.     Zeits.  angew.  Chem.,  1902, 15,   [1],   [ 

7-8.  I 

A  NVMBEB  of  equations  are  suggested  a.s  probably  express-   j 
ing   tlie   interactiou   of    the  coiistituonts  of  glass,  bat  no 
c-xperimeiital  proofs  are  piven. 

The  reaction  between  silica  and  sodium   sulphate  causes 
large  volumes  of  sulphur  dioxide  to  escape  from  the  furnace. 
Sodium   sulphate  is  now  less  often  used  as  a  means  of 
coiouiing  glass   yellow  by  its  reduction  with  carbon  ;    its    . 
place  has  been  taken  by  metallic  oxides. 

Uncertain  results  are  obtained,  owing  to  the  formation  of 
sodium  pcntai^ulphiile  when  the  mass  is  heated  beyond  a 
certain  point  ;  this  gives  a  browner  shade  than  the  mono- 
sulphide  first  formed. — J.  N.  G. 

Glass;     The    DhIVukj   of  Window   .      M.    Stoerraer. 

Sprcchsaal,  34,  [34],  117.')— 1174. 

The  cause  of  window  glass  becoming  dull  during  st<lr,^ge,  is 
traceable  to  an  unduly  high  proportion  of  alkali,  the  glass  so 
prepared  being  nnable  to  stand  the  action  of  atmospheric 
influences.  Weber  has  shown  that  a  durable  glass  can  be 
obtained  by  the  use  of  equal  numbers  of  molecules  of 
aluminium  trisilicate,  lime,  ami  alkali,  also  that  with  a  larger 
proportion  of  silica,  the  amount  of  the  alkali  can  be  in- 
creased :  and  again  that  the  silica  may  be  diminished 
provided  the  lime  be  iDcn-ascd  in  relation  to  the  alkali. 

The    author   has   found    in    several    instances    that    good    } 
results   may   be  obtained  by  adjusting  the  proportion    of 
silica,  lime,  and   alkali  to  ."i  ■32  ;  1  :  1,  r.t/.,  by  taking  : — sand 
160  parts,  calcined  sodium  sulphate  7.'i,  powdered  marble  :")0, 
and  coke  4 — 5  parts.     About  three  jiarts  of    ihe    sodium 
sulphate  may  be  replaced  by  an  equal   ([uantity  of  potash  ; 
and,  in    one  instance   where  the  pots   in   the  corner  of    the   | 
furnace  required   about   three  hcmrs  longer  than  the  rest,  it   [ 
■was  found  possible  to  accelerate  these  by  replacing  six  parts   ! 
of  the  sodium  sulphate  by  potash  — '^   '^ 


-C.  S. 


Mirror  Glass ;   Uncliing  Sileered .     E.  X.    Sprechsaal, 

34,  [40],  IMS. 

Sec  under  XIII.  H.,  jnige  17a. 


Glass;  Dcfer's  in .     C.Jung.      Sprechsaal,  34,  [4.J]- 

1.J73— 1576.  I 

Bliuslks  in  glass  are  the  result  of  loiv  temperature  in  the  j 
furnace,  the  glass  being  insufficiently  fluid  to  permit  the  i 
escape  of  gases  liberated  from  the  charge  of  glass  metal; 
they  may  also,  however,  when  the  charge  contains  exc':ss  of 
alkali,  he  due  to  continuous  volatilisation  of  minute  quanti- 
ties of  the  latter.  Though  spoiling  the  appearance  of  the 
glass,  they  do  not  impair  its  durability. 

.Stony  concretions  are  caused  by  inlro.lucing  the  glass 
metal  into  a  cooled  kiln,  the  result  being  merely  supcrlicial 
nselting  of  the  n?ass,  and  hence  ihc  formation  of  globular 
lumps  coutiiining  an  unfusert  core.  They  may  t)e  obviated 
by  using  softer  charges  oft  metal  when  the  po's  ;ire  half 
emptied,  and  by  employing  a  higher  fusing  lemperaturc. 
Another  frequent  defect  is  cloudiness  produced  by 
refractory  drojis  forming  on  the  covers  of  the  pots,  and 
falling  thence  into  the  glass  charge.  This  can  be  prevented,  | 
to  a  large  extent,  although  not  entirely  obviated,  by  a  | 
suitable  construction  of  the  covers. 

-  Irregular  strijves  are  produced  by  the  use  of  cullet  of 
diff(  rent  degrees  of  hardness,  and  indicate  the  path  traversed 
by  the  more  lefraetory  particles  under  the  influence  of  the 
air  bla'!  ;  or  they  may  be  the  result  of  unequal  density 
caused  by  differences  of  temperature  in  various  strata  of  the 
glass  charse  during  the  use  of  the  blast. 

A  smoky  tinge  is  imparted  to  glass  usually  by  an 
excessive  proportion  of  lime  in  the  charge  ;  and  cloudiness 
is  caused  by  frequent  heating  up  of  the  glass,  partial 
devitrification  being  the  result. — C  S. 


Porcelain;  Iron  Spots  in .     Sprechsaal,  34, 

[45],  1574— 157.'>. 

Althol'gh  it  is  desirable  to  have  the  raw  materials  as  free 
as  possible  from  iron,  the  mechanical  conditiim  of  the  latter 
has  more  influence  on  the  formation  of  spi.ts  in  porcelain 
than  the  actual  content,  since,  if  present  in  a  finely-divided 
state,  iron  merely  colours  the  ware  a  yellowish  tinge  without 
spotting.  The  accidental  intrusion  of  iron  fragments,  such 
as  filings,  or  dust  mixed  with  oil,  is  a  more  serious  danger. 

— C.  S. 
English  Patent. 

Earthenware  Bodies ;   The  Ueposition  of  Metals  on  . 

G     \V.    Laybourn,   Stoke  on -Trent.    "  Kng.   Pat.  i;4,3-J8, 
Xov.  2D,  1901. 

The  earthenware  boilies  are  soaked  in  water,  dusted  with 
plumbago,  and  placed  in  the  ordinary  electroplating  bath ; 
mention  is  also  made  of  incorporating  a  suitable  conducting 
substance  with  the  clay  before  firing. — J.  \V.  U. 

IX.-BUILDING  MATEEIALS,  CLAYS, 
MOKTAES  AND  CEMENTS. 

JJricks   of  Lime   and    Sanil ;   J\Jethod  of  Produrint]  . 

Thoniud.  Zeit.,  25,  [lOlJ],  1712. 

The  process  of  P.  and  J.  Lopatin  and  W.  Galecki  (Ger. 
Pat.  of  March  10,  18'.i9)  consists  in  saponifying  with  soda 
the  residue  from  the  distillation  of  tar,  mixing  the  product 
with  milk  of  lime,  and  employing  the  whole  as  a  binding 
.agent  for  sand.  The  proportions  taken  are  <as  follows  : — 
Tar  residue,  4  litres  ;  soda,  '^  kilo. :  milk  of  lime,  \'M  litres ; 
and  of  this  mixture  a  quantity  eipiivalent  to  ."i — 10  parts 
of  slaked  liTue  is  taken  to  100  parts  of  fine  sand.  The 
plastic  mass  is  moulded  imder  a  pressure  of  about  250 
atmnspheres,  and  the  bricks,  after  drying  for  eome  time 
at   20    C,  are  finally  exposed  to  the  simultaneous   action  j 

of  carbon   dioxide   and   dry    superheated   steam,   under   a         ( 
pressure  of  about  six  atmospheres. 

The  mill-  of  lime  causticises  the  soda,  the  active  ingre- 
dients in  the  product  being  therefore  quicklime,  caustic 
soda,  saponified  or  emulsified  tar  constituents,  and   calcium  , 

carbonate.  The  first  two  combine  with  the  sand,  to  form  I 
silicates — an  operation  facilitated  by  the  pressure  and  super- 
healed  steam,  whilst  the  carbon  dioxide  combines  with  the 
residual  quicklime  and  caustic  soda,  the  tarry  matters 
becoming  uniformly  distributed  through  the  mass  antl 
rendering  the  bricks  impervious  to  atmospheric  influences.  j 

— C.  y. 

Bricks;   Clinker , from  Fusible  Clai/.     K.     Thonind. 

Zeit.,  25,  [104],  lti87— IGSO. 

To  prepare  good  clinker  bricks  from  calcareous  clav,  in  a 
ring  kiln  which  will  furnish  well-burned  ordinary  bricks  at 
a  kiln-temperature  equivalent  to  Seger  cone  07 — OG,  the 
author  recorcmc-nds  the  following  method. 

The  bricks  above  the  protecting  wall  and  nearest  llie 
sides  should  be  set  rather  farther  apart  thati  those  towards 
the  centre  ol  the  kiln.  The  charge  should  be  also  properly 
dried  befoi-c  being  placed  in  the  kiln,  and  the  latter  shouM 
be  well  dried  by  fire  beat  before  the  baking  process  is 
coniieeuced,gas  coke  being  the  best  fuel  for  this  nrelimuiary 
heating. 

For  firing  the  charge,  long-flame  small  coal,  screened 
through  a  15  mm.  sieve,  forms  a  suitable  fuel,  the  larger 
separated  portions  being  used  for  steam  raising.  In 
heating  up  a  eliamher  of  the  kiln,  the  fuel  is  added  in  small 
quantities  every  half  hour,  the  next  chamber  receiving  a 
larger  supply  at  the  same  iutervals,  whilst  the  two  following 
chambers  are  fed,  every  quarter  of  an  hour,  with  just  as 
much  coal  as  they  can  consume  in  that  time.  This  forced 
firing  in  the  said  two  chambers  is  continued  imtil  the 
temperature  attains  that  of  .Seger  cone  Oil.  The  fifth 
chamber  bi-ing  assumed  to  have  reachtd  this  stiige.  the  feed 
,  is  reduced  to  every  half-hour,  until  the  temperature  is 
that  of  Seger  coue  09.  whereupon  a  slill  further  reduction 
is  made,  at  intervals  of  one  hour,  until  cone  06  begins  to  bend. 
This  method  of  firing  ensures  the  production  of  uniformly 
hard  burnt   bricks,  and   is  indeed  necessary  in   the  ease  of 
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fusible  cliiys,  since  these  require  special  care  in  the  kiln. 

It  is  advisuble  to  provide  ;i  cloclv«ork  s'.ujiial,  nuiikinf;  the 
quarters  anil  half  hours,  for  the  gnidaQce  of  the  fireman, 
and  also  to  mark  the  peep-hole  doors,  to  indicate  which 
L-haniliers  are  to  1  e  fed  at  the  diftoreut  intTvals  mentioned. 
The  Seser  cones  are  placed  (six  in  a  chamber)  about  ID  ins. 
;ibove  the  floor  at  the  beginciug  and  end  of  the  c'hainber. 
.\  peep-hole  is  arranged  in  the  end  door,  and  three  others 
about  32  ins.  below  the  arch  of  the  kiln. — ('.  S. 

Concrete  fur  ii.ie  in  Sail  ilnies.  Khcl.  Ziils.  angew. 
Cheni.,  mi)-',  15,  [-'].  -l-l. 
Till-:  b'st  material  to  prevent  the  incursion  of  w:iter  into 
the  workings  cf  a  salt  mine  is  Sorel's  so-callid  magnesia 
cement,  which  is  nia-le  by  mixing  c;ilcineil  magnesia  with  a 
solution  of  magnesinm  chloride  of  2.t  or  311  I!.  If  the 
nr.tgnesia  Ins  been  prepared  from  magnesitc,  it  always 
contains  /arbon  dioxide,  and  allhonph  a  cement  made  from 
such  iTiipnrc  magnesia  sets  very  rapidly  and  y'cMs  a  very 
hard  concrete,  the  gas  passes  otf  during  the  setting  and 
gives  lise  to  the  formation  of  cracks.  If  the  percentage  of 
carbon  dioxide  exceed  a  certain  lijiit,  the  cement  dries  80 
quickly  that  it  will  not  adhere  to  rock  silt.  When  made 
from  the  magnesium  chloride  liquors  of  potash  faciones 
working  up  carnallite,  the  magnesia  is  free  from  carbonate  ; 
and  supposing  it  to  Im'  sufficiently  pure  to  contain  about  ill) 
per  cert.  ofMsjO,  the  cement  prepired  tberi-from  sets  and 
liardcns  less  rapidly  than  that  mention, mI  above,  but  it 
Yields  a  concrete  quite  free  from  cracks,  and  otte  which 
niiitts  satisfactorily  with  rock  salt. 

I'orllanil  cement  can  be  employed  for  similar  purposes,  pro- 
vided a  material  which  sets  and  hardens  slowly  enough  be 
selected.  The  f-clting  may  be  postponed  by  ".'auging  the 
cement  with  thi'  sump  water  of  the  salt  mine  instead  of  with 
pure  water;  and  the  more  concenlraled  the  saline  solution 
used  in  mixing  the  cement,  the  more  slowly  will  it  set.  Vet, 
tinall\,  Portland  cement  gauged  willi  salt  vvitcr  becomes 
a.'>  hard  as  that  wetted  with  potable  water. 

If  a  magnesia  cement  concrete  has  to  be  laid  under 
water,  care  must  be  taken  that  it  is  lowered  to  its  destina- 
tion in  closed  receptacles,  for  if  it  he  peruiitted  to  droji 
through  a  layer  of  water,  the  magnesia  becotm  s  hydrated, 
the  chloride  dissolves,  and  the  cement  will  not  harden. 

— F.  H.  L. 

('enuHl;  Infliioi 
of  I'nrtlnnd  — 

[irj],  1771. 

TiiK  author  investigated  the  influence  of  a  pr.'paration  sold 
as  *'  calciduin  " — consisting  largely  of  water  and  bleaching 
po-,vder — on  the  setting  of  Portland  cement.  The  sample 
of  cement,  when  mixed  with  three  parts  of  sand  and 
9  percent,  of  water,  gave  the  tensile  strength  17'  kilos, 
after  three  days' exposure  to  air,  and  18  kilos,  after  five 
days  ill  the  air  and  two  under  water.  Under  similar  con- 
ditions, the  cement  made  up  with  "  calcidum  "  instead  cf 
wafer  gave  the  values  24' 2  and  8'5  kilos,  respeclii'ely, 
whiNt  bleaching  powder  solution  of  the  same  strength 
(3(1  B.)  gave  the  values  33  and  and  ;i -2  kilos.  It  is  thus 
evident  that  bleaching  ponder,  though  increasing  the 
slrength  of  cement  in  air,  is  useless  for  exposure  to 
moisture.  — C.  S. 

Venifnts  ;  Dewrmination  of  Alkalis  in  Porllautl  und 
X<!hiral .   'T.  B.  Stilluian. 

.See  under  XXIII.,  page  191. 

English  PatiiSts. 

Cement ;  Maivfucture  of .     C.  Diesler,  Cohlenz. 

(lermany.     Eng.  Pat.  23,851,  Dec.  31,  1900. 

TiiK  component  materials,  calcareous  and  siliceous,  are 
intimately  mixed  and  exposed  to  heated  air  at  a  temperature 
of  !HHI'  C'.  or  to  steam  at  600" — 700'  C.  Ihe  operation  is 
carried  out  in  a  cylinrter  heated  on  the  outside,  hot  air  or 
steam  being  blown  into  the  apparatus  by  means  of  the 
hollow  shaft  of  an  inner  cylinder  ;  the  material  is  fed  info 
both  cylinders,  and  is  mixed  by  means  of  blades  on  the 
hollow  shaft  and  inner  cylinder,  wh'ch  rotate  in  opposite 
directions. — ,1.  W.  H. 


of  "  Chloride  of  Lime "'   on  the  Setting 
-.    V.  Hanenschild.      Thonini.  Zeit.,  25, 


Cement ;  Improved  Ui/dravlic .     W.  Miehaclis, 

Berlin.     Eng.  Pat.  3768,  Nov.  20,  1901. 

I'oKTiAxn  cement,  owing  to  its  high  content  of  lime  and 
slumina,  c  innot  resist  the  action  of  sea-water.  It  is  claimed 
that  a  cement  which  does  resist  such  a'^tiuu  is  obtained  by 
burnin..'  a  mixture  of  cjlcareous  material  and  an  iron  ore, 
or  a  miin2:aniferous  oxidised  iron  ore,  or  a  by-product  such 
as  spent  p;  rites,  with  an  admixture  of  silica  if  necessary,  and 
grinding  the  product. —  W.  ('.  11. 

Stone  :    Uardrninij  if  Arli/ieiiil   .     Win.  Urookes  and 

Son,   London.      From   C.    Ililriscb,    Hirlin.      ICng.    Pat. 
4.')7,  .Tan.  8,  1901. 

Br  this  process  artificial  stones  are  hardened  by  exposing 
them  to  the  action  of  gases  or  vapours,  such  as  carbon 
dioxide  i;r  air.  .tc,  supplied  tlirougli  pipes,  the  orifices  of 
which  arc  fixed  on  to  the  surfaces  of  the  blocks  ;  or  the 
gases  arc  introduced  into  cavities  iu  the  blocks. — W.  C  II. 


X.-METALLURGY. 

Iron:  Pa-sire .    A.  Fiiikelstein.    Zeits.  physik.  ('hem., 

39, '.M  — 110.     (hem.  t'uitr.,  1901,2,  [2G],  1331. 

Ix  order  to  ascertain  whether  the  passivity  of  iron  is  due  to 
a  film  of  oxiile,  or  whether  the  iron  actually  behaves  as  a 
noble  metal,  the  auihor  carried  out  a  series  of  e!ectiii':il 
tests.  It  was  found  that  passive  iron  behaves  like  platinuii 
and  no!  like  aluminium,  the  passivity  of  which  ilepenil,-. 
upon  a  film  of  oxide.  The  author  concludes  from  the 
results  of  his  experiments,  that  iron  Ls  really  an  alloy  of 
ferrous  and  feriic  iron.  In  a  ferric  salt  solution,  the 
base  mrtallic  ferrous  iron  goes  into  solution,  and  the  noble 
metallic  ferric  iron  is  jirecipitated,  but  is  gradually  converted 
into  the  allotropic  modification  of  ferrous  iron,  till 
eipiililiriurn  hetneen  the  two  modilieutions  is  attained.  In 
soft  iron,  this  trunslorniafion  ba~  a  greater  velocity  than  in 
harJ  irnn.  (See  also  this  .loiirnal,  1898,  585  ;  1900,  1154  ; 
1901,  inc.).— A.  S. 


Alu. 


nt  unit  III. 


E.  Wilson.     .T.  Soc.  Arts,  1901,  50,  [25(10], 
54-60. 


A  i.dNG  and  detailed  paper  dealing  with  the  juogress  made 
in  the  manufacture  and  technical  applications  of  aluminium 
and  its  alloys.  The  author  slates  that  aluminiuni  can  be 
saccessl'iilly  soldered  with  a  solder  of  thefollouiug  compo- 
sition ;  —  Block  tin,  28  ;  phosphor  tin  (10  per  cent,  of  phos- 
phorus), 14  ;  lead,  35;  and  spelter.  7  parts.  All  dirt  and 
grease  are  first  removed  from  the  surface  of  the  metal  by 
means  of  a  small  quantity  of  benzioe  :  the  solder  is  then 
applied  with  a  copper  bit,  and  when  the  cleaned  surface  is 
covered,  the  metal  is  scratched  through  the  molten  solder 
with  a  little  wire  scratch  brush.  In  this  way  the  film  of 
oxide  on  the  surface  of  the  metal  is  broken  up,  and  the 
solder,  containing  its  own  flux,  takes  u|i  the  oxide  and  renders 
the  aluminium  capable  of  being  "  tinned  "and  conseiiuenfly 
satisfactorily  soldered. 

Lii/ht  Aluminium  Alloys. — The  results  of  a  series  of 
tests  of  various  light  aluminium  ;illoys  are  given,  but  in 
compaiing  these  results,  it  should  be  noted  that  the  iron 
and  silicon,  which  are  always  jiresent,  are  not  constant  in 
quantity. 

Copper. — .\lloys  containing  15 — 2  per  cent,  of  copper 
show  a  bteaking  load  of  40,00o  lb.,  and  a  limit  of  elasticity  of 
33,000  lb.  per  square  inch;  specific  resistance  at  15 C 
3-3  X  lO-iJohms  (purecommercial  aluminium, 2-7  x  10-H 
ohms);  temperature  coefficient,  ooo30  (aluminium, 
0-0040)  ;  linear  eoefiicient  of  expansion,  O-000O24  (alu- 
minium, 0  0000234). 

Znif. — .\ddition  of  zirc  up  to  2  per  cent,  does  not 
improve  the  tensile  projierfies  of  aluminiuin-zine  alloys, 
the  breaking  load  for  the  alloy  with  2  per  cent,  of  zinc 
being  less  ihan  that  for  the  alloy  with  1  2  per  cent,  of  zinc. 
Zinc  alloys  have  greater  conductivity  than  the  corresponding 
copper  alloys. 

Nickel. — The  alloy  containing  2 '2  per  cent,  of  nickel 
has  a  breaking  load  of  38,600  lb.,  and  a  limit  of  elasticiiv  of 
20,300  lb.  per  square  inch. 
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Nickel-Cnpper.—The  alloy  containing  1  ■  29   per  cent,  of 

nickel  and  l-l'S  per  cent,  of  copper  is  characterised  hy 
its  comparatively  low  pereeut:ige  extension  (il-UG  with  ' 
16,250  lb  per  square  inchX  its  high  coefficient  of  expansion 
(U' 0000252),  and  its  low  temperature  coefficient  CO -001 78).  i 
Its  specific  resistance  is  3'41  x  10-i'>  (dmis  at  IR"  C. ; 
breaking  load,  1.'), 900  lb.,  and  limit  of  elasticity,  3G,G0()  lb. 
per  square  inch. 

Nii-licl- Troll. — The  alloy  containiuf;  2' 6  per  cent,  of  iron 
and  1  'SO  per  cent,  of  nickel  gave  the  following  results  :  — 
Breaking  load.  42,'iOi»  lb.,  and  limit  of  elasticity.  .!  1,400  lb.  j 
per  square  inch;  specific  resistance,  3'4  x  ]0-t'>()hms  at 
1:)"C, :  temperature  coefficient,  0-0032;  and  coetScient  of 
e.\p3nsion,  0- 0000222. 

Nichel-Zinc. — Five  nickel-zinc  alloys  were  examined. 
The  greatest  breaking  load  shown  was  ,lfi,000  lb.  per  sq,  in. ; 
the  limit  of  elastii:ity  was  low.  The  alloy  containing  0'83 
per  cent,  of  nickel  and  0'90  per  cent,  of  ziic  had  the 
comparatively  low  specific  resistance  of  3'():!  x  lO-i'  ohms 
at  15'  C. 

Iion-Manc,anesc. — The  alloy  containing  0'5G  per  cent, 
of  iron  and  1 -78  per  cent,  of  manganese  gave  a  breaking 
load  nf  3.5,300  lb.,  and  a  limit  of  elasticity  of  24,400  lb.  per 
f(\.  in.     Its  specific  resistance  was  high. —  .\.  S. 

Ftiio-Silicniis  of  High  Strength;  Drierm'ninlion  nf 
Siliiou  in .     C.  Ram<Mino. 

Sec  iiiiJer  XXIIl.,  paye  I'.H. 

Silver ;   Velerminatioii  of in  Mii/Hr  Ucsidiieii. 

K.  Sander. 

See  under  Will.,  paye  191. 

Copper,  Lead,  Antimony,  and  Tin  ;   .Sepnrntion  of ,  //' 

All'ii/s.     Solubility    of  Copper    Sulphide     in     Alkaline 
Sulphides.     A.  Kiissing. 

Sec  under  XXIII.,  page  191. 


Fur 


English  I'atfsts. 

;  Smelting  .     D.  Laird,  Forfar.     Kng.  I'at. 

18, 150,  Sept.  11,  1901. 

The  claims  are  for  an  improved  means  for  removing  and 
replacing  the  crucibles  of  smelting  furnaces,  and  for  tilting 
the  crucibles  to  ponr  out  the  contents,  ^hich  c<msist  ot  a 
pedestal  on  which   the  crucible  rests  iu  the   furnace,  and 


cylindrical  one.  and  can  be  lifted  up  bodily,  to  leare  the 

crucible  on  the  pedestal  ready  for  removal. 

The  cradle  is  specially  claimed,  :md  is  made  as  shown  in 
the  accompanying  drawing  It  cnnsists  of  a  backbone  h  with 
a  foot  /,  ar.d  with  two  curved  or  semicircular  rlbsj  ;  rivetted 
thereto.  The  t>vo  ribs  at  both  extremities  ave  bolted  to 
npriglits  k,  which  arc  bent  inwards  at  their  upper  ends,  to 
lap  over  the  ciucible  Suitable  long  lifting  handles  project 
from  both  sides  at  /.  In  o]ierat!on,  the  foot  /  is  pushed 
along  the  groove  in  th"  pedestal  underue:ith  the  crucible, 
which  is  then  lifted  up  and  lilted  towards  the  curved  ribs 
for  pouring,  the  inward  benil  of  the  uprights  preventing  the 
crucible  from  sll|,ping  out  of  the  cradle. — A.  W. 

Sulphide:i ;  Process  for  Chlorinating  Natural  or  Artificial 

,  /)■/   Means   of  Free  Chtmine.     V.   .\lvisi,  Home, 

Kng.  Pat.  23,493,  Dec.  22,  1900. 

Ci).Mi'OUN.ns  of  sulphur  with  metals  may  be  treated  with 
chlorine  in  the  dry  or  wet  way  to  obtain  metal  chlorides, 
sulphur  chlotide  being  also  obtained  by  the  dry  method. 
For  example,  loasted  copper  pyrites  is  subjected  to  the 
action  of  chlorine  in  a  suitable  heated  vessel  to  which  a 
condenser  is  attached,  and  the  S.,CI..  which  distils  over  is 
collected,  and  may  he  decomposed  by  water,  3ielding 
hydrochloric  and  sulphuric  acids  and  sulphur.  In  presence 
of  excess  of  chlorine,  SCI.,  may  also  be  formed,  and  the  two 
chlorides  may  be  separated  by  fractional  distillation.  The 
fixed  products  are  lixiviated,  and  from  the  cupric  solution 
so  much  of  the  iron  as  dots  not  separate  as  basic  salt  on 
liealmg  and  concentratioo,  is  removed  by  digestion  with 
copper  oxide.  The  roasted  copper  pyrites  may,  alter- 
natively, be  treated  with  iddorine  in  presence  of  water,  in 
which  cas-e  also  complete  desulphurisation  is  stated  to  be 
eiTected.  hut  the  sulphur  may  he  partly  set  free  and  be 
partly  found  as  sulphuric  acid.  The  greater  portion  of  iron 
dissolved  may  be  separated  as  a  basic  salt.  The  process 
may  also  be  conducted  on  the  unroasted  pyrites  by  the  dry 
or  wet  method.— E.  S. 

Sulphides,  Metallic ;   Process  of  and  Apparatus  for 

Treatini .       .\.    Getiuot,    Asnieres    (Seine),   and 

H.  E.  I,'.  Fievet,  Pari-,  both  of  France.     Kng.  Pat.  2407, 
Feb.  4,  1901. 

The  sulphides,  either  dry,  moist,  or  in  suspension,  are  to  be 
oxidised  to  sulphates  by  the  action  of  ozone  at  a  suitable 
temperature  between  GO'  atid  300  F.  It  is  preferred  to 
place  the  finely  crushed  sulphides  in  a  series  of  closed  ^essels 
so  at  ranged  in  coutiecticui  with  a  raised  tank  that  water, 
acids,  or  other  liipiids  may  be  circulated  through  them, 
percol-.ititig  through  the  sulphides  in  their  course.  The 
sulphides  are  ititroditced  into  these  vessels  through  a  man- 
hole at  the  top  of  each,  and  thence  fall  upon  a  bed  of  flints 
resting  u]iou  a  grid  placed  near  the  bottom  of  the  tank,  below 
the  inlet  of  the  circulating  liipiid,  bat  suthciently  high  to 
tilliiw  a  deiid  space  helow  for  the  accumulation  nf  exhausted 
sliities,  which  itia\  be  removed  front  time  to  time  throtigh  a 
valve  at  the  bottom.  The  raised  tank  is  proviilcd  with  a 
heating  coil  or  other  itieans  of  rtiising  the  liiptiil  to  the 
reqitired  temperature.  The  ozone  is  introduced  through  a 
small  [tipe  iti  the  first,  and  circulates  throttgli  tlie  whole 
series  of  treating  vessels.  The  use  of  spirit  of  tttrpentine 
is  suggested  as  a  solvent  for  ozoue,  for  the  purpose  of  this 
patent.  Where  suhsulpbides  {e.g.  CujS)  are  treated  with 
ozone,  suiplnirie  acid  may  be  employed  in  the  series  of 
vessels.— W.  Ir.  M. 


.     11.  Wuchwitz,  L.  .Saltier, 

ill  of    Nuremberg.     Kng.   Pat. 


which  is  provided  with  a  hoiizontal  groove  or  recess,  and  of 
a  cradle  with  a  foot  to  occupy  the  recess,  so  that  it  can  be 
slipped  in  under  the  crucible  and  pive  mpport  to  the  same 
when  being  lifted  bv  the  cradle.     The  furnace  is  a  vertical 


Mttals  ;  The  Welding  of  - 
and  M.  Dunkelsbr.hler, 
20,G57,  Oct.  15,  1901. 

The  object  of  the  following  process  is  to  avoid  oxidation,  at 
the  high  welding  tetn]ierature,  of  the  metals  welded. 

A  thin  coating  of  aiiimitiiuiii  is  applied  b}'  fiiction  to  the 
,  surfaces  to  be  welded  together,  ai-d  in  some  cases  a  thin 
sheet  ol  alumiriiim  is  iilaced  between  the  surfaces,  which  arc 
pressed  togt titer  at  a  high  temperature.  In  welding  alu- 
minium to  another  metal,  only  the  latter  is  coated  with 
aluminium. — \\.  C.  II. 


i'ub.  I.'.,  190^0 
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Metals  and  Metal  Compounds ;  Process  of  Manu/acluring 

Uollow  Bodies  from  Easili/  Fusible .    C.  i).  Siciuweg, 

Liilenscheiil,  (iermanv.     Hog.  I'at.  13,361,  July  1,  1901. 

TiiK  moiiM,  to  be  internally  coated  with  fusible  metal  to 
lirnduee  a  hollow  body,  is  provided  with  au  openiDj;  iu  its 
lower  side,  and  is  dipped  into  the  molten  bmh,  and  taken  out 
a^ain  after  a  layer  of  metal  has  solidified  upon  its  inner 
walls,  the  Huid  metal  rising  and  falliii!,'  into  and  out  of  the 
said  mould.  To  prevent  the  solidification  of  a  layer  of 
metal  on  the  outside,  the  mould  is  surrounded,  except  at  the 
upper  and  lower  openings,  with  a  jacket,  which  is  or  becomes 
belted  to  a  temperature  cpial  to  that  of  the  molten  metal, 
and  til  whole  di)iped  into  the  bath,  the  mould  inside  being 
kept  eool  to  produce  the  layer  of  metal. — A.  \V. 

I. lid,  Clipper,   and   other  Metals ;   Apparatus    In    he   ein- 

ploqeil  ill  the  'I'reatnient  of  Molten .     C.    Ilabcr  and 

.\.  Savelsherg,  both  of  liamsbeek,  Uerrnany.     Mng.    I'at. 
2'.).39,  IM).  11,  1901. 

I'm",  apparatus  claimed  is  for  the  treatment  of  the  above 
unlals  hy  poling  b\'  means  of  steam,  and  is  made  sub- 
stantially in  the  form  illustrated  in  the  acccMupanyiug 
vei  t'eal  section,  and  for  the  purpose  described.  It  com- 
prises a  poling  tube  n,  supported  by  a  pillar  /(,  and  dipping 
into  the  metal  bath,  which  tube  can  be  supplied  with  water 
either  from  a  main  or  from  a  vessel  provided  with  meaas 
wherebs  the  pressure  is  equalised  to  allow  thi'  water  to  enter 
against  the  pressure  of  steam,  and  be  vaporised  by  the  heat 
of  the  molten  balh.     The   water  vessel  mav   consist  of  a 


XI.-ELECTRO-CHEMISTEY  AND 
ELECTEO-METALLURGY. 

(S.)— ELECTRO-.METALLURtJV. 

Iron   ami    Steel ;     Thermo-electricity    of  (i.     IJelloe. 

Comptes  Rend.,  131,  [•>],  33G— 337. 
Couri.Ks  of  steel,  platinum,  and  piatiuum-rhodium  were 
he.'ited  in  an  electric  furnace  in  vacuo,  in  such  a  way  that 
the  temperature  could  be  maintained  stationary,  or  changed 
at  any  (lesired  rate.  Thus,  the  electromotive  forces  (K), 
and  also  the  r.ites  of  change  of  electromotive  force  with 
temperature  {ilRjilt),  could  be  determined.  Three  specimens 
were  investigated,  the  carbon-contents  and  critical  tempera- 
tures of  which  were  as  follows  ; — 


poitab'e  vertical  lank,  closed  at  the  top,  and  with  suitable 
lucans  for  filling  with  wdler.  In  addition  it  has  two  outlets 
prnv  ded  with  cocks,  one  of  which,  near  the  bottom  and  below 
the  surlace  of  the  water,  is  connected  by  a  flexible  tube  to 
the  water  supply  pipe  h,  whilst  the  other,  near  the  top  and 
opening  into  the  air  .^pace  above  the  water,  is  similarly 
ciinnecied  with  ihe  side  pipe  c.  The  pressure  in  the  poling 
tube  aud  on  the  surface  of  the  water  is  tlierehy  equalised, 
and  the  extra  weigiit  of  the  column  of  water  uiaintaius  the 
supply  through  h  to  be  vaporised  bv  the  heat  of  the  bath. 

—A.  W. 

Oases;  Removing  Dusl  and  the  like  from  Blait  Furnace 

and  other  .     J.    A.    Eisner,   Dortmund,    Germany. 

Kug.  I'at.  18,891,  Sept.  21,  1901. 

Thu  gases  are  passed  through  a  chamber  or  receptacle 
containing  an  arrangement  of  laths,  strips,  or  plates  disposed 
so  as  to  produce  a  disproportionately  large  contact  surface, 
the  said  surface  being  uudulaled  or  chequered,  .shaped, 
grooved,  punctuated,  ribbed,  or  otherwise  rendtred  rough. 
The  dust  deposited  on  the  surface  is  removed  by  scraping 
or  shaking.  A  shaking  arrangement  is  described,  in  which 
the  frames  containing  the  laths  are  suspended  from  chains, 
and  are  connected  at  their  lower  ends  to  a  spring-controlled 
yoke,  a  rack  on  the  yoke  being  engaged  by  a  revolving 
segment,  by  means  of  which  the  frames  are  continually  or 
periodically  moved  in  an  intermittent  and  violent  manner. 

— R.  A. 


Carbon, 
Percent.            "'• 

»2. 

03. 

A.  Snfl  iron 

Traces        Indcfluite 
0-30               700° 
1-23               660° 

740°        .S70° 
780°         780° 

li.  :MiIiI  stcpl 

('.  H:u'd  steel 

Tho  values  of  dE  lit  were  determined  at  nine  tempera- 
tures between  100°  and  1,1U0°  C,  and  curves  constructed 
from  the  obseLvations.  These  curves  were  similar;  all 
showed  a  maximum  between  two  minima.  The  first 
minimum  was  in  all  at  470°,  and  had  the  same  value.  The 
uiaximum  was  in  each  below  the  temperature  of  a^,  aud  was 
higher  as  that  temperature  was  higher.  The  second  mini- 
mum followed  the  maximum  in  each  ease  at  a  roughly 
corresponding  temperature-interval.  The  values  given  are 
Ihe  means  of  many  series  of  experiments,  which  show  that 
E  is  less  (at  a  given  temperature)  during  cooling  than 
during  henting,  especially  for  temperatures  between  O;,  and 
1,100°.  Observations  at  different  rates  of  rise  or  fall  of 
temperature  show  that  the  E.M.F.  is  influenced  both  by  the 
viscosity  and  the  hysteresis  of  the  subst.ince. — J.  T.  D. 

Steels  and  Ferro-Nickels  ;   Tliermo-Eleclriciti/  of . 

G.  Hdlloc.     Comptes  Kend  ,  134,  [2],  105—106. 

Thu-  author  has  extended  his  former  experiments  with  a 
greater  number  of  steels  of  varying  and  known  carbon- 
content.  The  curves  showing  the  values  of  E  at  varying 
temperatures  indicate  a  continuous  increase  of  E  with  t ; 
while  the  curves  showing  the  variations  of  dKdt  with  /  are 
of  the  same  form  as  those  prcviou-ly  olitained  (see 
preceding  abstract).  The  displacements  of  the  ])oints  of 
maximum  and  minima  with  increasing  e  intent  of  carbon 
show  that  the  portion  of  the  curve  betneen  6.')0  and 
1,000  (j'.  may  be  taken  as  an  index  of  the  projiortiou  of 
carbon  in  the  steel. 

The  author  ha-s  similarly  examined  a  number  of  nickel- 
steels,  containing  from  .=>  to  3j- ")  percent,  of  nickel.  These 
give  quite  different  results  from  the  steels  di-scribed  above  ; 
the  results  arc  summarised  as  follows: — I.  The  general 
form  of  the  curves  relating  E  and  t  of  the  ferro-nickel- 
platinum  couples  is  parabolic,  save  iu  the  case  of  the  5  per 
cent,  .alloy.  2.  The  3  aud  2)S  per  cent,  alloys  shinv  abrupt 
changes  about  400"  or  JOO^  C,  indicative  of  n.olecular 
change.  3.  The  28  per  cent,  alloy  exhibits  a  very  high 
E.M.F.  (6,300  microvolts)  at  its  neutral  point  (49.')'  C). 
4.  Small  alterations  in  the  percentage  of  nickel  may  cause 
very  great  variations  in  the  E.M.1'\  and  in  the  temperature 
of  the  neutral  point. — J.  T.  I). 

Copper  Refining  ;  Eleetroli/lir .     G.E.Walsh.     Elect. 

Kcv.,  N.Y.,   Aug.   24,   1901,    [391,  213—214.      Science 
Abstracts,  1901,4,  [12],  1054. 

TiiK  crude  copper  comes  lo  the  refinery  in  ihe  lorra  of  bars 
or  cakes,  which  are  first  tested  as  to  quality  and  value,  and 
then  heated  iu  a  reverberatory  furnace,  preparatory  to  being 
formed  into  aundes  for  the  electrolytic  process.  In  each 
tank  there  are  about  20 — 25  anodes  and  25  cathodes;  a 
free  circulation  is  kept  up  between  the  tanks,  new  liquor 
being  iutrodueed  as  fast  as  the  other  is  drawn  off.  The 
.  electrolyte  contains  about   16  per  cent,  of  copper  sulphate 
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and  5  per  cent,  of  sulphuric  acid.  The  average  current 
roqiiired  is  about  1(1  amperes  per  square  foot  of  anode 
surface.  The  impurities,  containing  gold  and  silver,  are 
deposited  at  the  bottom  of  the  tanks  in  the  form  of  a  black 
mud.  which  is  afterwards  screened  and  treated  for  the 
recovery  of  its  valuable  contents. 

It  has  been  found  tliat  the  cost  of  maintaininj;  a  plant  at 
the  highest  etKcienc^y  is  greater  in  the  series  system  than  in 
the  multiple,  but  the  former  saves  some  loss  of  energy.  It 
is  estimated  that  there  is  a  saving  of  nearly  2  dots,  per  ton 
of  refined  copper  in  the  nmltiple  .system  ;  in  some  instance,-', 
where  the  refinery  is  a  part  of  a  converting  establishment, 
the  saving  has  been  as  much  as  .3.\  dols.  per  ton.  The 
average  current  efficiency  of  the  multiide  system  is  S.i  per 
cent.,  as  against  90  per  cent,  for  the  series  system  under 
similar  conditions. 

The  cost  of  producing  refined  copper  by  the  electrolytic 
process  has  fallen  from  3y  dols.  per  ton,  when  it  was  first 
attempted,  to  8 — ;  u  dols.  per  ton.— A.  S. 

Copper ;  Deposition    nf  -,  from     Various   Electrodes. 

A.  A.  Beadle.  Electro-Chemist,  July  1901,  [1], 
168  —  109.  Science  Abstracts,  1901,  4,  [12],  1053. 
The  author  made  experiments  with  electrolytes  composed 
of  solutions  of  various  salts  of  copper,  lor  the  purpose  ol 
studying  the  structure  of  the  deposit  under  varying  con- 
ditions.    The  following  solutions  were  used  :—  - 


Solutibn. 

Composition. 

Gnns.  of 
Cu  per 
Litre. 

SpeciHc 

Eesistanee 

in  ohms 

.per  c.c. 

A 

1! 

r 
1) 

E 

Copoer     sulphate     acidlfjed 

wilhH.,S(V 
Copper  nitrate  acidified  with 

HNOj. 
t'oppcr     pota-ssiuni     cyanide 

with  exeess  of  KON. 
Ciipri.T  acetate  acidilied  with 

Hcetic  acid. 
Cepper  ammonium  sulphitte 

acidilied  witli  H2SO4. 

258 

S52 

47 

5 

41 

2  "J 
3-ti'i 
45 -11 
1-22 

Soluble  anodes  were  employed  and  current  densities 
varying  from  10  to  320  amperes  per  square  foot,  and  the 
same  current  was  allowed  to  pass  till  decided  signs  of 
irrecularitv.  such  as  spongiuess,  nodules,  or  spikes,  appeared 
in  the  deposit.  The  author  concludes  from  his  results  that 
the  sate  rate  of  deposit  is  roughly  proportion.al  to  the 
amount  of  copper  in  solution. — .\.  b. 

XII.-FATS,  OILS,  AND  SOAP. 

Apricot   Kernels  ;    Full;/    Oil    ohtained  from  .       K. 

Dieterich.      Zeits.  Untersuch.  Nahr.  and  Genussm.,  1901, 

4,  1159—1160. 
S.oirnTS  of  oil  obtiiined  by  the  aidhor  from  apricot  kernels 
gave  the  following  constants  :  butyro-refractometer,  at 
25°  C,  C5-li— t)"M);  saponification  value,  19'.i-l — 215'1; 
and  iodine  value,  100—108-7  (Hiibl),  107-8--108-_9  (Hiibl- 
Waller).  These  figures  are  very  similar  to  those  yielded  by 
the  fatty  oils  of  almonds  and  cljerry  kernels. — W.  V.  S. 

Vegetable  Oils  in  Animal  Fats  ;   Detection  of , 

iy  lUe  Phylosterol  Test.     A.  Homer. 

See  under  XXIII.,  page  192. 

XIII.-PIGMENTS,  PAINTS:   KESINS, 
YAUNISHES;    INDIA-EUBBER,  Etc. 

(^.)— PIGMENTS,  PAINTS. 

Preservative  Paints  for  Iron.     L.  E.  Andes.     Zeits. 

angew.  Chem.,  1902, 15,  [2],  25. 

Thk  samples  of  paints,  varnishes,  aud  boiled  oils  employed 

alone  or  consecutively  as  protective   agents  for  iron,  were 

exposed    under    different    sets   of   conditions  :  —  (1)    To 


ordinary  weather ;  (2)  To  water ;  (3)  To  3  per  cent,  sodium 
chloride  solution  ;  (4)  To  hydrochloric  acid  of  1:2  or  1 : 3 
strengths;  and  (,5)  To  a  1;1B  solution  of  copper  sulphate. 
The  iron  sheets  were  sometimes  given  one  coat  only  of  the 
composition  to  be  examined,  sometimes  two  or  more,  and 
sometimes  a  priming  coat  of  raw  linseed  oil  or  boiled  oil 
oidy,  or  of  some  other  paint  or  varnish  was  first  applicil  to 
them. 

Te.its  in  Air. — In  this  series  the  plates  were  exposed  s  de 
by  side  in  a  horizontal  position  to  sun  and  rain  for  a  period 
of  six  months;  at  the  end  of  this  time  they  were  rinsed  in 
water,  ele;ined  with  soap  and  a  brush,  :ind  the  appearance  of 
the  filuis  examined.  70  different  plates  were  exposed,  ;i9  of 
them  were  primed  with  raw  or  boiled  linseed  oil,  seven  with 
wood  oil,  and  three  with  a  mixture  of  two  parts  of  "  varnish  " 
with  one  of  turpentine.  15  plates  had  the  paints  applied 
\Nithout  any  preliminary  coat,  two  were  primed  with  red 
lead,  and  13  received  a  priming  of  red  lead  in  boiled  oil 
or  wood  oil.  62  of  these  76  compositions  bore  the  test 
perfectly,  and  no  distinction  could  be  made  between  Ihem. 
From  a  study  of  the  failures,  the  following  conclusions  may 
be  drawn: — Neither  raw  linseed  oil,  boiled  oil,  wood  oil, 
nor  a  coloured  spirit  \'arnish  consisting  principally  of 
dammar,  used  alone  and  as  a  single  coat,  will  prevent  iron 
fiom  rusting  in  the  air.  The  62  successes  appear  to  confirm 
the  old  statement  that  a  good  boiled  oil  with  the  most 
indifferent  pigment  capable  of  selection,  yields  a  correspond- 
ingly permanent  p;dnt. 

7'e.sls  under  Water. — This  series  of  tests  was  carried  out 
by  immersing  either  iron  plates  as  before,  or  sheets  of 
glass,  in  bottles  filled  with  the  water  of  the  Vienna 
"  Hochqnelle,"  keeping  the  samples  at  the  ordiniiry  room 
temperature.  With  the  solitary  exception  of  red  lead,  no 
paint  of  which  the  vehicle  is  a  drying  oil,  can  prevent  iron 
from  rusting.  Hence  it  follows  that  for  the  protection  of 
ships,  when  both  the  water  is  in  movement  and  the  iron 
itself  in  a  state  of  constant  vibration,  oil  paints  are  utterly 
useless.  The  only  peimanent  coating  for  iron  under  water 
is  a  spirit  varnish.  /.<•.,  a  resin  dissolved  in  a  vol  itile  solvent ; 
and  this  is  one  ot  the  very  materials  vahieless  in  protecting 
from  the  weather. 

Tests  in  Saline  Liquids. — A  throe  per  cent,  solution  of 
sodium  chloride  injures  paint  far  less  than  fresh  water  does  ; 
in  fact  a  single  coat  of  white  lead  in  oil  r.'sists  r.alt  water 
belter  thtin  several  co:its  of  the  Bam':"  resist  pure  water.  A 
spirit  varnish  contposed  of  resin  and  celluloid  forms  an 
excellent  preservative  for  iron. — I".  H.  L. 

ExiiLiSH  Patents. 

Iron  \_Pignient~\  ;   Production  of  O.ride  of  .     W.  S. 

KocK,  Jersey.     Eng.  Pat.  23,320,  Dec   20,  1900. 

MKTALf.ir  iron,  in  the  form  of  light  machin?  scrap,  turnings, 
or  borings,  with  or  without  an  addition  of  coke  or  gas 
carbim  in  piecCLi  ot  convenient  size,  is  spread  out  in  flat 
trays  ami  exposed  alternately  to  the  action  of  water  or 
some  cheiip  saline  solution  and  to  that  of  damp  air,  care 
being  l;iken  that  the  material  never  beconi's  dry.  Finally 
the  oxide  is  removed  from  the  metal  by  a  jet  of  water,  and 
the  residue  is  treated  afresh. — 1'\  H.  L. 

Whiting ;  Improved  Method  in   the   Manufacture  of , 

and  the  Apparatus  therefor.    J.  S.  Kigby,  West  Thurrock, 
Essex.     Eng.  Pat.  4176,  Feb.  27,  1901. 

TiiK  chalk  and  water  are  mixed  tboronglily  by  jiassing 
through  one  ov  two  mills,  according  to  the  quality  of 
whiting  to  be  produced.  Each  miil  is  provided  with  a 
rotating  agitator;  the  chalk  cream  passes  from  the  first  to 
the  second  through  :i  strainer  placed  in  the  connecting 
channel,  which  opens  out  of  the  former  at  a  jioint  not  too 
near  the  bottom.  The  walls  of  the  second  miil  are  dcmhle, 
the  inner  wall  having  str;iiuing  panels,  t'lioiigh  which  the 
cream  passes  into  the  space  between  the  walls,  ^vhence  it 
flows  into  a  channel  running  along  the  ends  of  a  series  of 
rectangular  precipitating  tanks  ;  this  channel  is  provided 
with  dams,  so  th;it  the  liquid  may  be  caused  to  flow  into,  or 
be  cut  oif  from,  any  of  the  tanks  at  will.  Ordinarily  it 
p.asses  from  the  long  conncctintr  channel  to  a  second  ehau- 
I  uel  at  right  angles  to  the  first,  running  along  the  side  of  the 
tank  nearest  to  the  mills  ;  thence  it  flows  over  a  weir  into  a 
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parallel  channel  communicating,  by  means  of  vertical  pipes, 
with  the  interior  of  the  tank  at  a  level  considerably  abore 
the  bottom.  The  tanks  are  sloped  sufficiently  in  cascade 
form  to  allow  the  overflow  from  the  first  tank  to  pass  into 
the  first  cross  channel,  and  thence,  over  another  weir,  into  a 
pecond  parallel  channel,  from  which  it  flows  through  vertical 
pipes  into  the  second  tank,  exactly  as  in  the  first  case,  and 
so  on.  Each  tank  is  provided  with  a  door  at  tlie  end  (or 
with  a  door  at  each  end)  for  the  removal  of  jirecipifiited 
matter.  Finally,  the  liquid  flows  into  separators  with  a 
floor  pervious  to  moisture,  to  draw  off  (by  means  of  pumps) 
the  water  contained  in  the  mixture,  and  leave  the  whiting 
ready  for  drying  into  cakes. — W.  ('■.  M. 

(i?.)— liHSIXS,  VARNI.-^HKS. 

Varni.ih,  for  Waterproofinif  Paper,  Cardlmard,  Clolli,mid 
altn  for  Painting.  S.  de  la  Grange,  Rev.  Prod.  ('him.  44, 
[21],  :!25. 

TiIK  following  mixtures  are  prepared:  — 

(1.)  Ten  grms.  of  oetonitrocellulose  are  dissolved  in  a 
mixture  of  ,50  c.c.  of  amyl  acetate  and  jO  c.c.  of  9.5  per  cent, 
alcohol,  and  the  solution  is  filtered  through  carded  cotton 
fleece. 

(2.)  Forty  c.c.  of  castor  oil,  palm  oil,  or  other  vegetable 
oil,  are  mixed  with  sufficient  colouring  matter  to  furnish 
the  desired  shade. 

These  two  products  are  thoroughly  mixed  and  applied  to 
the  paper  by  means  of  a  machine  similar  to  those  used  for 
making  oilcloth  ;  the  paper  is  dried  for  2  hours,  then  rolled 
and  calendered  to  make  the  varnish  pliant,  or  stamped 
with  a  design  in  a  suitable  machine. 

To  usi'  the  same  varnish  for  paint.  50  parts  by  volume  of 
the  solution  are  mixed  with  50  of  the  mixtm-e  of  1  and  2, 
and  with  I  part  each  of  amyl  acetate  and  '.t5  per  cent, 
alcohol.  This  paint  is  said  to  adhere  very  w'cll  to  glass, 
iron,  plaster,  wood,  cement,  and  to  have  a  high  lustre. 

— C.  S. 
Vaniish  for  Packing  Silrered  Mirror  Glass.     E.  N. 
"  Sprecbsiuil,  34,  [40],  1S96-I399. 

TnK  best  protective  coating  for  silver  on  the  back  of  mirror 
gKis  is  a  clear  solution  of  4  kilos,  of  shellac  in  20  litres  of 
alcohol  containing  5  c.c.  of  ammonia  to  neutralise  the  resin 
acids  in  the  shellac.  Two  or  three  coats  of  this  solution  are 
applied  with  a  soft  brush,  and  then  covered  with  .■) — 4  coats 
of  backing  composed  of  colcothar,  5  kilos. ;  Krems  white 
lead,  1  kilo  ;  and  Venice  turpentine,  1  kilo. ;  well  mi.xed 
and  ground  in  a  paint  m.ill.  The  turpentine,  being  thick, 
should  be  first  reduced  with  spirit,  at  the  rate  of  20  litres  of 
diluent  to  10  kilos,  of  turpentine,  3  litres  of  the  mixture 
being  used  for  mixing  with  the  colcothar  and  white  lead. 
The  right  proportions  will  have  been  attained  wheu  the 
mixture  dries  quickly  and  glossy,  without  being  tackv. 

Asphalt  varnish  may  be  used  for  this  final  backing,  the 
glass  being  laid  on  a  warm  table,  and  the  black  surface 
afterwards  dusted  over  with  aluminium  bronze  powder, 
which  is  then  rubbed  in  with  a  soft  cloth  and  polished  with 
velvet-  the  warmer  the  gla's  the  ijuicker  will  the  bronzing 
lie  conpleted.  The  finished  coating  resembles  that  on 
quicksilvered  mirrors  — C.  .S. 

ExoLisji  Patkxt. 

Anlifoiiling  Composition  for  Coating  the  Boitotns  of  Ships 
and  othar  Vesicls  whicli  may  he  exposed  to  the  Action  of 
Fresh  or  Sea  Water.  .1.  H.  Stephenson,  London.  Eng. 
Pat.  4205,  Feb.  27,  1901. 

Tins  c(uuposition  consists  of  resin,  I  ewf.  :  soft  soap,  4  lb. ; 
boiled  oil,  2  galls. ;  turpentine,  4  gdlU. ;  benzol,  14  galls.  ■ 
Indian  red,  1  ewt.  3  qr«. :  mercuric  chloride,  1  lb.  12  oz., 
with  enough  ether  to  dissolve  the  latter  ingredient. 

— F.  H.  L. 

XIY.-TANNING ;   LEATHER,  GLUE,  SIZE, 

Leather  hidustrii ;  Bacteria  in .    A.  Turnbnll.     Leather 

Trades  Uev.,  Jan.  t^,  1902,  35,  23—24. 

1\  the  following  stages  of  the  tanning  industrv,  bacterial 
action  is  attended  with  serious  loss  or  danger. 


(a)  In  the  trac^port  of  raw  hidesj  e.specially  fallen  hides. 
The  gi-uwth  of  putrefactive  bacteria,  which  are  naturally 
present  and  by  their  life-processes  convert  hide-substance  into 
a  soluble  form,  must  be  checked  by  some  method  of  desicca. 
tion,  ( ('.,  the  skins  .are  slowly  and  thoroughly  dried  by  snn 
and  air.  or  treated  with  salt,  which  has  a  drying  effect  on 
the  fibres.  The  micro-organisms,  however,  are  not  killed 
b_v  these  means,  and  always  develop  on  moistening,  and 
especi:illy  if  such  hides  undergo  long  soaking.  Kapid 
softening  by  the  aid  of  chemicals,  such  as  caustic  soda 
(I  part  per  thousand),  or  sodium  sulphile  (2  per  thousand), 
is  therefere  preferable.  Putrid  soaks  especially  cause 
extreme  loss  of  hide-substance. 

(J>)  In  the  use  of  old  linie-liqtiors.  I'resh  lime  liquor 
greatly  retards  the  growth  of  haeteiia,  but  when  much 
dis.solved  hide.sub.staiice  is  present,  this  antiseptic  property 
disappears.  The  ammonia,  which  is  a  product  of  bacterial 
action,  also  dissolves  hide-substance  in  this  stage,  A 
strictly  limited  growth  of  bacteria  certainly  assists  in  uu- 
hairing,  but  there  is  great  danger  of  the  action  becoming 
excessive. 

(c)  The  possible  presence  of  the  anthrax  bacillus,  and  its 
spores,  in  foreign  dried  hides  and  the  dust  falling  fron>  them, 
is  a  >ource  of  deadly  danger  to  the  workmen,  and  can  only 
be  met  by  extreme  care  and  personal  cleanliness  on  the 
part  of  those  handling  suspicious  hides. 

Bacteria  exert  an  important  beneficial  action  in  the 
following  stages  :-  - 

(")  In  Bateing  and  Puering,  the  results  ot  which  are 
due  to  the  life-processes  of  micro-organisms.  The  materials 
commonly  used  are  of  uncertain  composition,  and  their 
action  is  very  difScult  to  regulate.  The  use  of  a  definite 
bacillus,  and  of  a  specially  prepared  medium  (Erodin), 
which  admits  of  much  greater  control,  has  bei'U  already 
fully  ilescribed.  (.'-^ee  this  Journal  for  1H94,  218  ;  189.5', 
449:1898,1010;    1899,990.) 

(i)  In  Drenching. — The  lactic  and  acetic  acids,  which 
are  ac'ive  in  removing  the  lime,  and  also,  probably,  in 
opening  the  skin,  arc  produced  by  the  fermentation  action 
of  bacteria.  (See  this  Journal  "for  1S93,  422,  and  1897, 
510.) 

((')  The  acid  tan  liquors'nsed  for  sole-leather  manufacture, 
owe  their  properties  to  aeids  developed  by  yeast  and  other 
organisms  on  (he  glucosides  present  in  the  tan  liquors. 

—  H.  L.J. 

XV.-MANURES.  Etc. 

Soil  Bacteria  ;  Process  for  Inoculating  the  Earth  with . 

Fr.  Hayer  and  Co.     Bl.-it.  Zuekerrilbenlnm,  190],  217. 
A    NEW     soil    organism,     "Alinit    Bacillus    Beta,"'    from 
humus   soil   is   described.     It   is   stated    that    this   bicillus 
increases  the  nitrogen   of  the  soil  to  a  gre;iter  extent  than 
aliniie  (■' Alinit  Bacillus  Alpha"). 

The  new  b:vcillus  is  obtained  from  soils  on  which  the 
production  of  crops  is  increased  by  the  application  ofalinite. 
Such  soils  are  found  to  be  rich  in  pentosans.  The  bacterio- 
logical cxaminatioa  of  the  soils  showed  th;it  the  :ilinite 
bacilli  were  :iccompanied  by  the  new  aliiiit-bacillus  Beta. 
The  latter  has  not  the  power  of  fixing  free  nitrogen  when 
alone,  but  it  increases  considerably  the  power  of  the  original 
alinite  when  both  are  present.  It  is  effective  not  onlv  in  the 
case  of  cereal  crops,  but  with  all  crops. 

In  inoculatiug  the  soil,  any  of  the  usual  methods  may  be 
employed,  but  it  is  advisable  to  add  to  the  soil  a  supply  of 
carbohydrate,  such  as  a  solution  of  molasse*.  A  quantity 
of  soil  is  impregnated  with  a  culture  of  alinitbacillus  Beta. 
After  some  days,  a  culture  of  alinit-bacilliis  Alpha,  in 
water  containing  molasses,  is  added.  The  soil  is  then 
ajiplied  to  the  land  in  the  usual  manner. — N.  II.  J.  M. 

XVL-SUGAE,  STARCH,  GUM,  Etc. 

Sugar  .Tnire  ;  Preservation  of  .Samples  of ,ht/  Mercuric 

Chloride.     H.  Pellet   and    L.  Klein.     Dull.  Assoc.  Cliim. 
Sue.  Dist.,  1901,17,  [6],  725—729. 

Dealing  with  the  causes  of  the  irregular  analytical  results 
sometimes  obtained  with  samples  of  sugar  iiiice  jireserved 
with    mercuric  chloride,  the  ;iiithnrs  show  tint    iu    :iddilioQ 
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to  the  temperature  and  degree  of  sterility  of  the  flasks,  the  | 
alkalinity  and  purity  of  the  juice  itself  have  considerable 
influence.  Thus,  if  the  juice  be  alkaline,  scime  of  the 
mercuric  chloride  is  decomposed  with  the  formation  of 
mercuric  oxide,  and  with  a  consequent  loss  of  antiseptic 
power.  .Samples  of  crude  juice  may  also  yield  precipitates 
with  mercuric  chlon<le  without  being  alkaline.  Hence,  for  the 
preservation  of  such  crude  or  alkaline  juice,  it  is  necessary  to 
add  sufficient  mercuric  chloride  to  allow  for  this  precipita- 
tion. In  a  series  of  comparative  experiments,  a  juice  with 
an  alkalinity  of  0-15  grm.  per  litre,  in  terms  of  calcium 
hydroxide,  was  diluted  with  10  per  cent,  of  water  and  < 
exposed  in  a  sterilised  flask  to  temperatures  u]i  to  35"  C.  ' 
After  52  hours  the  sug.ir  determined  by  the  polarimeter 
had  fallen  from  41  to  5  per  cent.  The  same  juice 
containing  0'  1  grm.  of  mercuric  chloride  per  litre,  treated  in  j 
a  similar  manner,  remained  unaltered  for  52  hours  ;  but 
after  140  hours  the  percentage  of  sugar  hid  fallen  to 
21  per  cent.,  and  after  164  hours  to  8  per  cent.  By  first 
neutralising  the  juice  with  20  drops  of  acetic  acid,  and 
then  adding  the  same  proportion  of  mercuric  chloride,  the 
keeping  qualities  were  greatly  iucreased,  the  polarimetric 
reading  being  the  same  after  i)2  hours,  and  only  falling 
from  41  2  to  40-5  after  ISH  hours.  An  adilition  of 
!•!>  grm.  of  mercuric  clilwide  [icr  line,  preserved  the  juice 
for  356  hours,  the  whole  time  of  observation. 

As  regards  the  effect  of  the  mercuric  chloride  on  the 
sp.  gr.  of  the  juice,  it  is  stated  that  if  0'  J  grm.  be  used  with 
a  sugar  juice  containing  120 — 130  grms.  of  solid  matter  per 
litre,  the  influence  is  but  slight ;  but  when  the  addition  is 
greater  than  that,  allowance  must  be  made  for  it.  Thus, 
when  using  a  Brix  hydrometer,  1  grm  of  mercuric  chloride 
is  equivalent  to  2'  I.)  grms.  of  solid  extract  in  the  sugar  juice. 
The  influence  on  the  reduction  is  considerable,  especially 
when  the  amount  of  mercuric  chloride  exceeds  1  grm.,  since 
it  too  is  reduced  like  the  FcliliDg's  solution.  But  by  using 
lead  acetate  instead  of  mercuric  chloride  with  a  portion  of 
the  juice  placed  in  a  separate  flask,  the  amount  of  reducing 
substances  can  be  determined  correctly  after  a  lapse  of  12 
to  24  hours.— C.  A.  M. 

Hojiey-Dexirin ;     The    so-called    .       E.     Beckmann. 

Zeits.   Untcrsuch.  Nahr.-   and  Genussm.,  1901,4,    [23], 
1065—10611. 

The  author  detects  the  presence  of  added  dextrin  or  glucose 
syrup  in  honey  by  adding  3  c.c.  of  a  2  per  C(-nt.  solution  of 
barium  hvdroxide  and  17  c.c.  of  methyl  alcohol  to  5  c.c.  of  a 
20  per  cent,  solution  of  the  honey.  In  natural  dextro-  or 
Iffivo-rotatory  honey  the  methyl  alcohol  precipitates  nothing, 
or  only  the  slightest  trace,  but  if  it  be  adulterated  with 
dextrin,  a  considerable  precipitate  is  obtained.  The  pre- 
cipitating power  of  li;iryta  and  methyl  alcohol  to  dextrin^^ 
of  different  molecular  weights  has  been  investigated,  and 
it  has  been  foimd  that  dextrins  coloured  by  iodine  produce 
more  precipitate  than  the  aihroodextrins.  This  observa- 
tion was  extended  to  achroodextrins  1.  and  11.,  and  mixtures 
of  these,  and  it  was  found  that  the  lower  the  molecular 
weinht  the  smaller  the  weight  of  barium  compound 
precipitated.  The  chemical  individuality  of  .nchroodcxtrin 
III.  (.Trior,  this  .lournal,  IS'.ui.  915)  or  maltodextrin  3  (Ling 
and  Baker,  this  Jeurnal,  1S97,  154),  was  eontirnu^d  by  a 
critical  study  of  its  barium  amUead  compounds. 

A  methyl  alcohol  solution  of  lead  acetate  has  been 
su^M'ested  bv  the  author  as  a  means  of  detecting  molasses 
in^honey,  the  precipitate  obtained  being  more  copiims  than 
the  barium  compound.  With  this  precipitant  also  the 
weight  of  the  precipitate  ilecreases  with  the  molecular 
ci>mple'city  of  the  dextrin.  Maltose,  cane  sugar,  and  dextrose, 
under  these  conditions  are  not  precipitated.  Baryta  gives 
better  results  with  dextrins  of  low  molecular  weight  than 
lead  does.  The  presence  of  dextrose  greatly  inhibits  the 
precipitating  power  of  methyl  alcoholic  solutions  of  lead 
acitate  or  baryta. 

The  chemical  nature  of  honey  dextrin  ha*  been  investi- 
gated, but  not  with  veiy  conclusive  results.  From  a  study 
of  its  derivatives  the  author  considers  it  to  be  a  disaccharide. 
It  is  fermentable  by  most 'yeasts,  with  the  exception  of 
Sanz  yeast,  and  is  very  easily  hydrolysed. — J.  L.  B. 


Tyrosin  and    Tyroxinase.      G.  C  Borgnino.     Bull.  Assoc. 
Chim.  Sucr.  Dist.,  1901, 19,  [6]  691-713. 

In  this  paper  the  author  gives  a  summary  of  all  that  is 
known  of  tyrosin  and  tyrosinase,  with  references  to  all  the 
original  papers  quoted.  A  description  is  first  given  of  the 
occurrence  and  formation  of  tyrosin  in  organisms,  and  of 
its  production  in  the  hydrolytic  decomjiasition  of  proteids. 
This  is  followed  by  an  account  of  the  various  methods 
employed  for  its  extraction  from  animal  and  vegetable 
substances.  Then  follows  a  discussion  on  its  constitution, 
an  account  of  its  synthetical  formation,  and,  finally,  a  j 
description  of  the  qualitative  reactions  used  for  its  detection, 
and  of  the  coloiimeiric  method  employed  for  its  quantitative 
determination. 

The  section  dealing  with  tyrosioase  opens  with  an  account 
of  enzymes  in  general,  and  of  their  mode  of  ai'lion  and 
classification.  Oxydases  in  general  are  then  iliscussed,  and 
a  description  given  of  the  methods  of  detecting  them  in 
animal  and  vegetable  tissues.  Next  is  an  account  of 
tyrosinase  itself,  its  occurrence,  identification,  and  action  on 
tyrosiii ;  and,  lastly,  some  remarks  on  the  possible  part 
phned  by  tyrosin  and  tyrosinase  in  diffeicut  processes  in 
the  manufacture  of  sugar. — C.  A.  M. 

Suycir  Works  Effluents  ;  Purification  of ,  b//  the 

Oj:idation  Process.      Dunbar. 

See  underWUl.  W.,  jiiiyc  185. 

XVII.-BEEWIM,  WINES,  SPIEITS,  Etc. 

Sulphurous   Acid   Solutions  ;     Specific     Gravitif  of  . 

luflucnce  of  the  Method  of  Prepariuij  the  Gas.    H.  Pellet. 

See  under  VII.,  pfiye  171. 

Sucrasc   or    Incerlase    in    Industrial    Ferinentalious  . 

■    F.   \'erbiese.     Bull.  Assoc.  Cheni.    Sucr.    Dist.,  1901,  19 
[6],68S— 691. 

I>;  a  former  communication  (this  Journal,  1901,1227)  the 
author  attributed  irregularities  and  stoppage  of  fermentation 
of  beetroot  molasses  to  the  inversion  being  insufficient,  i.e., 
to  deficiency  of  sucrase,  r.ather  than  to  degeneration  of  the 
yeast,  as  urged  by  Dcjonghe.  In  further  support  of  his  view, 
the  author  states  that  he  has  observed  that  yeast  which  had 
become  inactive  through  absence  of  sueiase  was  still  capable 
of  fermentiiig  directly  /ermentable  sugars,  and  induced 
active  ferraantation  when  transferred  from  the  must  to  grain- 
wort.  The  fact  that  Dejonghe  has  found  Ijevorotatory 
sugar  in  incompletely  fermented  must,  simply  means  that  iu 
that  particular  case  the  stoppage  of  fermentation  was  due 
to  some  other  cause  than  that  of  absence  of  sucrase.  In 
his  opinion  fermentation  may  be  expected  to  cease  when 
the  yeast  is  placed  in  mnsts  having  a  restrictive  infiueiice 
on  the  inversion  of  saccharose,  sucrase  being  particularly 
susceptible  to  the  action  of  certain  salts  in  must. — C.  A.  M. 

Malt;    The    Occurrence  of  an   Albnmin-dissolci)ig  Kuzyme 

in  .    K.  Khrioh.     liierbrauer,  1901,4;  through  Zeits. 

Uutersuch.  Xahr.-  und  Geiinssm.,  1901,  4,  1176. 

In  his  first  series  of  experiments  on  the  e.xtractiou  of  the 
soluble  albuminoids  of  malt  and  barley,  the  author  came 
to  the  conclusion  that,  in  the  case  of  barley,  no  euzymic 
action  took  place.  The  fact  that  more  albuminoids  were 
extracted  at  a  temperature  of  50  ('.  was  attributed  to  their 
greater  solululity  in  hot  A^'ater.  Further  experiments,  how- 
ever, led  to  the  opposite  conclusion.  Kcpial  parts  of  barley 
and  malt  were  mashed  separately  and  mixed,  and  the 
nitrogen  content  of  the  worts  estimated.  The  amount  of 
nitrogen  in  the  mixed  wort  was  considerably  higher  than 
the  sum  of  the  nitrogen  of  the  separate  worts,  showing 
that  albumin  had  been  dissolved  by  the  action  of  the  malt 
enzyme.  In  some  malts  the  action  of  the  enzyme  is 
scarcely  observable. — W.  P.  S. 

Vrum  Malting.     L.  Briant  and  C.  Vaux.     .1.  Fed.  Inst, 
of  Brewing,  1901,  7,  [5],  404—426. 

The  authors  communicate  the  results  of  their  exjierience  in 
malting  by   the  pneumatic  drum  system,  which  they  have 
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been  working  successfully  for  some  years.     The  barley  in 

steepeil  in  the  ordinary  way  and  chiirged  into  thegenninatiDg 
drums  ;  these  aru  of  the  usual  type,  with  aeration  from  the 
periphery  to  a  central  exhaust  shaft,  and  arraugrments  for 
sprinkling;  the  aerating  plant  is  conimou  to  the  whole 
system  of  drums,  and  the  air  is  filtered  and  cii'>led  (or 
warmed)  hy  passage  through  a  coke  tower  through  which 
water  is  spraved.  The  drums  have  a  capacity  for  .30 
quarters  of  barley,  and  are  rotatable  at  the  rate  of  one 
revolution  in  It.') -Id  minutes.  \o  general  rule  can  be 
laid  dawn  for  ihe  treatment  in  the  drum,  but  the  following 
procedure  is  fairly  tjpical  :  —  On  charging  from  Ihe 
steep,  the  drum  is  given  one  rotation  without  air  and  then 
allowed  to  lie  for  some  hours  ;  it  is  then  revolved  for  half 
aD  liour  n  ith  a  limited  supply  of  air  and  the  temjierature 
is  got  up  to  60°  F.  as  soon  as  possible.  It  is  then  slightly 
cooled  to  ."iS"  F.  and  allowed  to  rest  for  a  further  short 
period  without  air.  The  current  of  air  is  then  turned  on, 
the  amount  being  regulated  according  to  the  outside 
temperature  and  for  the  next  five  days  the  drum  is  kept  at 
60"  F.  by  turning  when  required,  care  being  taken  not  to 
chill  the  grain.  Sprinkling  is  done  on  the  fifth  or  sixth  day, 
according  to  appearance,  generally  only  once.  The 
quantity'  of  sprinkling  water  varies  from  2'o  to  4  gallons 
per  quarter,  applied  at  a  suitable  temperature  ;  some 
barleys  can  be  worked  without  sprinkling.  The  temperature 
of  the  grain  is  maintained  at  60' F.  until  the  ninth  day,  when 
germination  begins  to  flag.  With  a  normal  rootlet  the 
drum  is  not  allowed  to  rest  between  the  third  and  sevent'i 
day  for  more  than  four  hours  at  a  time;  with  huig  rootlets 
it  is  turned  more  frequently.  On  the  tenth  or  e'eventh  day, 
with  good  modification,  the  temperature  is  allowed  to  rise  to 
62"  or  64"  F.,  if  no  signs  of  withering  are  apparent  ;  on  th.3 
fourteenth  day  it  has  risen  to  66"  or  68"  F.  and  the  piece  'n 
ready  for  loading  about  the  fifteenth  day.  From  the  tenth 
day  onwards  the  moist  air  is  cut  off  an<l  only  dry  air  is 
supplied.  With  druiu  malt  the  iartioations  of  withering  are 
somewhat  different  from  those  in  floor  malt,  the  rootlet 
being  less  broAvn. 

The  grain  is  then  charged  into  the  drying  drum,  which 
is  similar  in  construction  to  the  germinating  drum,  but  with 
provision  for  a  more  intense  draught  of  air.  The  air 
employed  is  heated  by  a  direct  fire. 

The  following  temperatures  are  recorded  :  — 


Inlet. 

Outlet. 

First  12  hours 

°F. 

op 

Next  24  hours 

. .   i        i.?a    iftft 

70-75 

The  authors  do  not  regard  the  system  of  drying  in  the 
drums  in  its  present  form  as  entirely  satisfactor3' ;  and  they 
state  that  better  results  are  obtained  by  drying  in  an  ordinary 
kiln. 

After  36  hours  in  the  drying  drum,  the  grain  goes  to  the 
curing  drum,  which  is  smaller  in  size.  The  results  of  curin» 
in  the  drum  are  completely  successful. 

The  following  temperatures  are  recorded  : — 


Inlel:. 


First  12  hours  . 
Next  12  hours  , 


°F. 

130— ItO 

151) 


The  inlet  temperature  is  then  gradually  increased  umil  the 
malt  arrive!  at  the  desired  temperature  for  firing  off,  as 
indicated  at  thn  outlet,  at  which  it  is  maintained  for  8 — 12 
hours.  Both  drying  and  curing  drums  are  rotated  con- 
tinuously, and  the  total  duration  of  the  drying  and  curing 
varies  from  72  to  96  hours.  Incidentally  it  is  remarked 
that  drum  germinated  malt  is  always  luaclically  free  from 
mould,  and  that  the  system  of  drum  drying  and  curing 
greatly  diuiiuishes  the  quantity  of  arsenic  retained  by  the 
malt.  The  remainder  of  the  paper  deals  fl  itl;  the  economic 
aspects  of  the  system  and  the  advantnges  and  constancy  of 
the  process  and  the  product.— , I.  F.  B. 


Yetlsls ;  Action  of  Tannins  and  Colouring  Matters  on  the 

Aciifi'ti/  of .     A.  Uosenstiehl.     Comptes  Kend.,  134 

[2].  1 19 -'-122.  ' 

YK\STwas  introduced  into  a  sterile  must  pre])ared  by  a 
patent  process  of  the  author's,  ;ind  containing  much  more 
colouring  matter  than  ordinary  grape-must,  while  abso- 
lutely free  from  suspended  solids.     .\biut   four-fifths  of  the 

;  colouring  matter  disappeared  during  the  fermentation,  but 
at  the  end  a  deepening  in  tint  again  took  place,   the  final 

;  depth  of  colour  being  estimated  at  one-third  of  that  of  the 
original  must.  The  temporary  effect  here  is  attributed  by  the 
author  to  the  foruiatioti,  by  the  reducing  action  of  the 
yeast,  of  leuco-compouuds,  which  are  afterwards  re-oxidised 
by  the  air ;  but  the  permanent  loss  of  colour  is  due  to 
absorption  of  the  colouring  ma'trr  by  the  yeast,  which  is 
dyed  deep  rose,  and  is  capable  still  of  taking  up  more 
colouring  matter.  This  action  of  the  yeast,  which  scents 
closely  analogous  to  the  <lyeing  of  siik,  is,  like  the  latter,  selec- 
tive' ;  it  is  not  exerted  at  all  on  azo  dyestuffs,  save  benzidine 
derivatives,  and  but  little  on  the  phlhaleins,  but  is  strongly 
exerted  on  the  acridine,  thionine,  safrauiue,  and  rosaniline 
groups,  of  which  substances  the  yeast  will  take  up  from 
5  to  8  per  cent,  of  its  weight.  The  yeast  shows  the  same 
absorptive  power  for  tannins,  and  hence  it  is  not  surprising 
that  it  should  show  it  also  for  the  colouring  matters  of  the 
grape,  which  are  related  to  phloroglucinol  much  as  the 
tannins  are  related  to  pyrogallol. 

The  retarding  action  on  fermentation  of  the  astringent 
matters  of  apple  juice,  observed  by  the  author,  finds  its 
explanation  in  these  phenomena  ;  for  if  the  dved  yeast  be 
used  in  suci'essive  cultures  in  fresh  musts,  the  fermentation 
becomes  slower  and  slower,  though  the  cells  multiply 
vigorously.  The  physiological  functions  of  the  organism 
are  modified  profoundly  by  the  introduction  of  the  colour- 
ing matter  into  its  substance  ;  and  the  fermentative  power 
is  destroyed  before  the  faculty  of  reproduction  is  sensibly 
weakened.— J.  T.  D. 

Beei- ;  Process  for    Brewing    tico    kinds   of  in    one 

Operation.     P.    Mumme.     Woch    fflr    Urau.,    1902,  IQ 

It  is  often  advantageous  to  brew  two  kinds  of  beer 
simultaneously  from  the  same  mash,  namely,  a  lacer  beer 
and  a  very  light  beer  of  the  class  known  as  '■  single  "  beer. 
All  that  IS  required  is  an  extra  boiling  copper  to  take  the 
wort  drawn  off  for  the  second  brewing.  If  a  jiale  lager 
beer  and  a  dark  "  single "  beer  are  required,  a  little 
colour  malt  is  mashed  separately,  to  be  added  to  the  latter. 
There  are  two  methods  which  may  be  adopted  in  woiking 
the  double  process.  Either  a  sufficient  <iuantity  of  original 
wort  may  be  drawn  from  the  whole  and  diluted  with  water 
or  very  weak  spargings  for  the  "single"  beer,  the  lager 
beer  being  brewed  with  the  remainder  together  with  the 
spargings,  or  else  the  whole  of  the  first  runnings  may  be 
taken  for  the  lager  beer  and  the  whole  of  the  spargings 
for  the  "  single  "  beer.  In  the  latter  case,  the  lager  beer  i,s 
miturally  of  the  very  best  quality,  and  this  method  is 
especially  suitable  for  "  Bock  "  beer*  ;  but  the  flavour  of 
the  "  single"  beer,  which  consists  only  of  spargings,  woold 
be  correspondingly  inferior.  The  author  gives  examples  of 
the  calculations  necessary  for  carrying  out  both  of  these 
processes.  In  the  second  method,  a  density  of  the  original 
wort  corresponding  to  18  per  cent,  of  extract  may  be  found 
to  be  too  high,  since  it  would  mean  that  the  first  runnings 
would  only  contain  ,)0  per  cent,  of  the  total  extract  of  the 
malt,  and  the  quantity  of  "  single  "  beer  from  the  spargings 
might  he  too  great.  If  this  be  so,  the  remedy  would  be 
to  add  some  of  the  after-runnings  to  the  lager  beer  wort, 
or  else  to  dilute  the  mash,  so  that  the  quantity  of  the  first 
runnings  is  increased.  It  is  stated  that  a  considerable 
saving  of  fuel  may  be  effected  by  introducing  some  such 
process  as  this,  especially  in  small  breweries. — J.  F.  B. 

Wines  ;  Acids  in  ,  and  th'.  Retrogression  of  Acidity  of 

Wine.     Moslinger.      Zeits.    Untcrsuch.    Nahrungs-    und 
Genussuiittel,  1901,  4,  [23],  1120 — 1129. 

IjAcriu  acid  is  not  an  invariable  but  a  general  constituent 
of  wines  of  different  origin  and   manufactuie  ;  the  amount 


182 


JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY. 


[Feb.  15, 1902. 


of  it  is  often  of  material  importance.  The  presence  of 
acidity  ill  wines  is  due  to  two  reasons :  1 ,  It  results  from 
the  action  of  the  specific  lactic  organism  on  the  sugar  of 
the  extract,  thus  causing;  an  increase  in  the  sugar-free  j 
extract  and  the  acidity.  The  formation  of  lactic  acid  can 
proceed  slowly  with  the  alcoholic  fermentation.  2.  By  the  ' 
decomposition  or  formation  of  malic  acid,  notably  in  wines 
poor  in  alcohol.  It  is  characteristic  that  in  such  cases  the 
su"ar-free  extract  is  diminished  by  at  least  one  half  and  the 
free  acid  by  at  least  the  equivalent  of  lactic  acid  formed. 

Ordinary  grape  must,  or  must  derived  from  old  and  sour 
firapes,  contains  no  appreciable  quantity  of  lactic  acid. 
This  also  holds  for  normal  and  pure  fermentations  of  must. 

—J.  L.  B. 

.\iiii/l  Aleuliiil :  Femientation .     G.  Bemont. 

■  Comptes  Bend.,  133,  [20],  ]222— 1224. 

I'KKMENTATiON  amy!  alcohol  was  separated  by  the  careful 
fractionation  of  .■i2  kilos,  of  fusel  oil  as  a  liquid  boiling  at 
131'  t'.,  optically  active,  sp.  gr.  U- 8065,  anil  yielding  on 
oxidation  an  optically  active  valeric  (methylethylacetic)  acid 
of  b.  lit.  17.')°('.— J.  T.  D. 

Hcptaceh/t  maltose  Nitrate  [Acelonilromaltosc']  and 
Hi  ;itace.tyl-k-methyl  vialtoside.     W.  Kccnigs  and  E.  Knorr. 

See  under  XXIV.,  page  196. 

Wine  :  Determinatioti  of  Volatile  Adds  in . 

X.  Kocques  and  G.  Sellier. 

See  under  \XlU.,paye  193. 

Fusel  Oil  in  Alcoholic  Liquors;    Determination  of . 

K.  Beckmann. 

See  under  XXlil.,  page  193. 

Mctlii/t  Alcohol  in  Alcoholic  Liquids;   Defection  of . 

V.  Habermann  and  ( )sterreicher. 

See  under  XXIII.,  jiiigre  192. 
English  I'athnts. 


Mall,  Hops,  and  other  Substances,  and  Apparatus  there- 
for;  Process  of  Vrging  .  E.  S.  Heaven,  War- 
minster, Wiltshire.     Eng.  Pat.  23,634,  Dec.  27,  1900. 

In  kilns  in  which  the  |uoducts  of  combustion  of  the  fuel 
come  into  contact  with  the  material  which  is  being  dried 
the  flues  are  terminated  in  shurt  vertical  shafts,  in  which 
accurately  fitting  cages  are  suspended,  containing  lime  or 
other  substance  capable  of  combining  with  and  removing 
arscnious  oxide  from  the  products  of  combustion.  The 
lower  end  of  each  shaft  is  a  tank  containing  liquid,  into 
■which  the  cage  and  contents  can  be  lowered  and  dipped 
from  time  to  time  to  revivifv  the  material  in  the  cage.  1 

— L.  A. 

Yeast  for  use  in  the  Manufacture  of  Food  or  Manure  ; 
Preparing .      W.  Wardle.     Eng.  Bat.  6971,  1901. 

See  under  XVIII.  A.,  page  183. 

Mash    Tun,    Hop    Bark   and  Cooler  for  Vse  in  Brewing  : 

(Combined ,  (nfeo  applicable  as  a  Digcstor  and  Haw 

Grain    Conrcrler).     E.    W.    Lancaster,    London.      Eng. 
I'at.  23,796,  Dee.  29,  1900. 

Thk  combined  mash  tun,  hop  back,  cooler,  digcstor,  and  raw 
grain  converter  consists  of  a  vertical  metal  cylinder  having 
hemispherical  ends  and  a  perforated  false  bottom,  and 
provided  with  a  suitable  drainage  box  at  the  bottom  of  the 
tun,  steam,  air,  and  hot-water  pipes  connected  to  the 
drainage  bo.t,  valves  to  regulate  the  adniissioi  of  steam, 
air  and  water  to  th-;  tun,  a  horizontal  sparger  at  the  top, 
a  liorizonlal  shal't  carrying  rakes  or  stirrers  shaped  to 
fit  the  bottom,  a  vertical  shaft  rotating  in  the  tun, 
a  liorizoutal  bar  carrying  fixed  vertical  rakes  on  one 
side  of  the  shaft  and  a  single  fixed  take  at  the  other  side  of 


the  shaft,  the  horizontal  bar  being  secured  to  the  vertical 
shaft,  a  horizontal  shaft  carrying  revolving  rakes  and 
supported  in  bearings  formed  in  brackets  secured  to  the 
horizontal  bur  operated  from  the  vertical  shaft  by  bevelled 
gear  and  gearing  for  rotating  the  shafts. — J.  F.  H. 

Pot    Ales,    W<ish     Liquors,     Sewage,   and    other    Ai/ueous 

Waste     or      Bi/e-Pruducts ;       Treatment     of  .     H. 

McPhail.     Eng!  I'at.  23,198,  1900. 

Sec  under  XVIII.  M.,  page  1H5. 

XVIIL-FOODS;  SANITATION;  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(^.)~FOODS. 

Boletol     [from     Mushrooms~\  ;     Krtraction    of .       G. 

Bert'rand.     Comptes  Bend.  134,  [2],  124—126. 

This  substance  is  extracted  from  fresh  mushrooms  of  the 
genus  Boletus,  by  boiling  with  alcohol,  and  precipitating 
with  lead  acetate.  When  the  lead  precipitate  is  decomposed 
by  weak  hydrochloric  acid,  some  of  the  boletol  goes  into 
solution,  and  is  extracted  by  repeated  treatment  with  ether  ; 
but  the  bulk  of  it  is  retained  by  the  fatty  substances  in 
the  precipitate,  and  is  separated  by  extraction  with  ether, 
evaporation  to  dryness,  and  extraction  of  the  residue  with 
V  ater.  It  crystallises  in  fine  needles  of  a  bright  red  colour  ; 
its  strong  solution  is  also  red,  but  on  dilution  becomes 
ultimately  pure  yellow — the  colour  which  the  substance 
gives  to  the  fungi  which  contain  it.  When  the  solution  is 
boiled,  the  substance  will  no  longer  crystallise  on  concen-. 
tration ;  it  must  be  taken  completely  to  dryness  and 
redissolved.     Buletol  contains  no  nitrogen — J.  T.  D. 

Salicylic  Acid ;  Normal  (.\instituent  of  Strawberries.  L, 
Fortes  and  A.  Desmoulii^'res.  Ann.  Chiin.  anal.  appl.  6i 
401— 4U7.     Chem.  Centr.  L9111,  2,  [26],  1360. 

Bv  the  examination  of  a  large  number  of  samples  of  fresh 
strawberries,  the  authors  have  found  that  salicylic  acid, 
probably  as  the  methyl  ester,  is  a  normal  constituent  of  this 
fruit.  The  amount  of  salicylic  acid  in  tiie  fresh  berries  is 
about  1  nigriii.  per  kilo.  The  authors  point  out  the 
significjince  of  this  discovery  for  analysts  in  connection  with 
the  examination  of  fruit  preserves,  &c.  for  the  presence  of 
salicylic  acid,  added  as  a  preservative. — A.  S. 

0.ridi.^ing  Enzymes.     [7e«,  ^T.]     C.K.Newton.     Indian 
(iardening  .and  Planting,  Nov.  28,  1901. 

The  author  first  refers  to  those  oxidising  enzymes  already 
known,  such  as  laccase  (this  .Journal,  1894,  1071;  1895 
374,  1074;  l!S96.  561),  inalase,  tyrosinase  (this  .Journal 
1896,  565).  citalase  (this  .lournal,  1901,  598),  olease, 
myrosin,  lipase  (this  .lournal,  1897,  642),  and  einnlsin, 
and  then  proceeds  to  discuss  the  enzyme  present  in  tea. 
Tea  contains  an  euzyme,  to  which  the  author  gives  the 
name  thea.ie,  a  pfr-enzyme,  and  a  citalase.  The  function  of 
the  enzyme  in  the  living  plant  is  probably,  in  con.iunetion 
with  some  plant  acid,  to  act  on  the  tannins  or  glucosides, 
converting  them  into  aldehydes  and  phenols,  which  are 
assimilated  by  the  plant.  Thease  eiuiverts  tannic  acid  into 
"lucose.  It  has  been  detected  in  the  le;if,  young  shoots, 
root  (in  much  larger  quantities  tbnu  in  the  young  shoots), 
and  seeds  of  the  tea  plant.  It  is  jiroh.ably  eonlained  in  the 
sap  of  the  plant,  and  not  in  the  cells  in  contact  with  the 
tannin.  It  is  the  principal  factor  during  the  fermentation  of 
I  the  tea  leaf,  since  if  it  be  extracted,  the  leaf  fails  to  colour; 
thus,  in  the  manufacture  of  green  tea,  the  enzyiuo  is 
destroyed  before  the  cell  walls  are  bioken.  The  quantity 
of  thease  present,  appears  to  v  ary  with  the  quality  of  the  leaf. 
Its  action  is  greatly  increased  by  the  presence  of  manganese 
'    (see  also  this  .lournal,  1897,  626,  833). 

The  author  finds  that  a  large  number  of  jilaiits  of  the 
most  diverse  orders,  contain  in  sonic  one  or  othi  r  of  their 
organs  (especially  in  the  roots)  an  enzyme.  For  instance, 
in  oak-bark,  c:maigre,  and  other  dock  tannins,  there  is  a 
considerable   quantity   of   an   enzyme    capable    of    rapidly 
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converting  tannin  into  glucose.      He  has    applied    for  a 

patent  in  luilia  and  Ceylon  for  a  process  of  extracting  and 
iii.ikin>'  use  of  suitable  enzymes  to  aid  and  iuteusifv  the 
action  of  tln>  enzyme  already  existing  in  the  tea-leaf,  and  he 
>iates  that  in  all  cases  in  which  he  has  tried  this  process,  a 
considerable  improvement  in  quality  has  taken  place. 

-  -A.  S. 

IJc.iln'ii  oj  Himei/  ;   The  So-called .     E.  Heckmann. 

See  under  'SX\.,page  180. 

English  Patents. 

('asks  and  Dairy  Utetisits ;  Apparatus  for  Sterilisi7iy  and 

Litiii,/   Wotiden  ,  with   Mineral    ll'dJ-   or  Albumin. 

E.  W'.  Lancaster,  London.     Eng.   Pat.   23,797,   Dec.   29, 

19U0. 
TiiK  apparatus  consists  of  a  pump  or  air-compressor,  a 
reservoir  for  containing  compressed  air,  a  heater  in  wliieh 
the  air  from  the  reservoir  or  compressor  may  be  heated 
to  a  temperature  of  300°  F.,  a  tank  to  contain  melted 
mineral  wax,  and  means  for  melting  the  latter  and  keei)ing 
it  melted,  means  for  introducing  hot  and  colil  air  into  the 
Citsks,  and  for  spraying  the  melted  wax  over  the  entire 
surface  of  the  casks. 

A  form  of  heater  consisting  of  two  concentric  rings  of 
conlinuous  metal  pipes  set  in  a  furnace  composed  of  three 
concentric  metal  cylinders,  and  a  specially  designed  rotating 
waxing  nozzle  are  also  claimed.  The  washed  and  dried 
casks  are  first  sterilised  by  the  injection  of  heated  air  for 
aiioiit  three  minutes,  and  are  then  placed  over  the  waxing 
nozzles  wliich  coat  the  interior,  the  excess  of  wax  draining 
back  into  a  vessel  whence  it  is  returued  to  the  tank  ;  the 
coaling  of  wax  is  fixed  by  the  injection  of  cold  air. 

—.J.  F.  B. 

Ciisks  and  Dairy  Utensils  which  are  lined  with  Mineral 
War,  Pitch,  or  Shellac;  Apparatus  for    Waslimy   and 

Drying  .     PI   W.   Lancaster,   London.      Eng.  Pat. 

23,798,  Uec.  29,  1900. 

TiiK  apjiaratus  consists  of  a  suitable  air-compressor  with  a 
reservoir  in  which  the  compressed  air  is  stored,  pijies  to 
convey  the  compressed  anhydrous  air  and  hot  water  under 
pressure,  to  the  casks  or  other  receptacles,  and  spraying 
ilevieps  to  admit  tlie  air  and  wafer  to  the  interior  of  the  casks. 
'I'he  air  and  wafer  pipes  are  combined  by  means  of  a  fhree- 
wav  cock  to 'he  s|)raying  nozzles.  The  form  of  spraying 
nozzle  elaiuieil  consists  of  a  pear-  or  acoiu-shaped  piece  of 
metal  with  tangential  or  other  perforations.  Below  the  nozzle 
is  a  hollow  cone  carrying  oblique  vanes  on  its  outside  ;  the 
cunent  of  waste  ^vater  escaping  from  the  cask  causes  the 
whole  to  rotate  on  a  ball  bearing,  with  a  conical  projection  to 
prevent  the  v.ater  entering  the  bearing.  In  another  kind  of 
nozzle  the  vanes  are  on  the  inside,  and  the  nozzle  is  caused 
to  rotate  by  the  impact  of  water  or  air  discharged  from 
taiit'cntial  orifices  on  the  fixed  supply  pipe.  The  casks  are 
washed  by  spraying  with  hot  water  and  dried  by  substituting 
cold  anhydrous  air  by  means  of  the  three-way  cock. 

-J.  F.  B. 

Dehydrating  Gases  or  Gaseous  Mixtures  applicable  fo,- 
Cooling  Gaies  or  Gaseous  Mixtures,  or  for  other 
aiialoyons  Purposes  ;   Improved  Method   and  Means  for 

.     Lawton's   Patents,  Limited,  and  A.   W.  Lawion, 

London.     Kng.  Pat.  2691,  Feb.  7,  190L 

The  gaseous  mixtures  employed  for  the  preservative  treat- 
ment of  organic  substances  (Iruit,  vegetables,  &e.)  in  a 
closed  chanilier  are  dehydrated  by  withdrawing  the  mrxture 
from  the  chamber  in  which  the  substances  are  being  treated, 
forcing  it  against  artificially  cooled  surfaces  (refrigerating 
coils,  &c.),  on  which  the  moisture  is  deposited,  and  then 
returning  it  to  the  chamber,  the  circulation  being  continued 
as  ling  as  is  nece-sary.  The  invention  may  also  be 
employed  in  conjunction  v.'ifb  the  process  and  apparatus 
described  in  Eng.  I'at.  1878  of  1899,  for  preserving  fruit, 
vegefable^,  &c.,  or  in  eonjuncfion  with  any  similar  process 
and  apparatus,  the  heated  gas  or  gaseous  mixture  coming 
from  the  producer  hciiig  pu-sed  through  the  cooling  apparatus 
before  it  is  passed  into  the  chiunber.  —  P.  A. 


Yeast  for  use  in  the    Manufacture  of  Food  or  Manure; 

Preparing .     VV.    Wardle,  Bnrton-on -Trent.      Eng. 

Pat.  6971,  April  3,  1901. 
FiiEsii  bre  vers'  yeast,  as  it  leaves  the  press,  is  mixed  with 
hop  meal,  made  by  grinding  dried  siveet  spent  bops,  in 
about  eipial  proportions,  and  after  lying  in  a  cool  place  for 
a  few  days,  with  occasional  turning  over,  the  mixture  is 
dried  in  kilns  and  is  then  fit  for  use,  either  alone  or  mixed 
with  other  cattle  foods. — L.  A. 

Milk    Extracts  resembling  Meat   Extra'-ts  ;   Processes  for 

Matiiiij  .      O.  Mierisch,  Dresden,  and  O.  Eberhard, 

Ludwigslust,  Mecklenburg,  Germany.     Eng.  Pat.  21,7.i8, 
Oct.  29,  1901. 

Skim  milk  is  freed  from  casein,  from  sugar,  ant',  from 
alhuiiiln.  It  is  then  slightly  acidulated  with  phosphoric 
or  hydrochloric  acid,  and  evaporated  in  vacuo  to  the  con- 
sistency of  thick  syrup.  During  the  crystallisation  of  the 
sugar,  the  liquid  is  sterilised,  either  by  adding  formalin 
or  by  pisteutisaiion. — L.  A. 

Eggs;    Method   of  Preserving .       .1.    A.    Kylauder, 

Norrkoping.  Sweden.     Eng.  Pat.  23,.'!23,  Nov.  20,  1901. 

Am  is  heated  in  a  closed  vessel  to  80°  C,  and  kept  saturated 
with  a  solu'ion  of  salicylic  acid  in  alcohol  The  eggs  are 
placed  in  this  air  for  two  minut'.*s  to  sterilise  the  interior, 
then  removed,  and  coated  with  a  solution  of  potassium  or 
sodium  silicate  heated  to  60°  or  70°  C. -L.  A. 

(«.)-  SANITATION;  WATER  PURIFICATION. 

Sewage  and  Industrial  Ejjluenfs ;    Hayers  Method  for  the 

Purification  if .      B.   M.    .Margosches.      Polytechn. 

Beilage  z.  Leipziger  Mouatschr.  f.  Textilind.,   1901,    [61. 
Chem.  Centr,  1901,  2,  [26],  1357. 

Thi;  author  has  examined  this  process,  which  consists  in 
treating  the  efBuents  with  a  mixture  of  zinc  dust,  charcoal 
and  lime  (see  this  .fournal,  1901,  830).  Tlie  experiments 
were  made  with  canal  waters,  largely  contaminated  by 
industrial  effluents,  and  the  following  summary  of  the 
results  obtained,  i*  given  : — (1)  The  process  yields,  in  all 
cases,  a  perfiiciiy  clear,  colourless  and  odourless  water, 
free  from  putrefactive  bacteria,  which  after  standing  a  week, 
even  tvhen  mixed  with  river  water,  does  not  undergo  putre- 
faction. The  dissolved  organic  matter  is  only  partly  removed, 
but  the  method  compares  favourably,  in  this  respect,  with 
other  chemical  mechanical  processes,  as  in  the  most  un- 
favourable case,  one-fifth,  and  in  the  most  favourable  case, 
more  than  four-fifths  of  the  organic  nitrogen  is  removed.  The 
clarification  of  the  crude  effluent  takes  place  rapidly,  after 
the  addition  of  the  reagents,  the  main  quantity  of  the  sludge 
settling  in  a  short  time.  The  piiriticdtion  can  thus  be 
effected  in  relatively  small  settling  tanks,  with  a  corre- 
sponding economy  of  space  and  expense.  (2)  The  organic 
matter  separated  in  the  sludge  can  be  converted  into  useful 
materials  by  destructive  distillation.  In  this  way  a  good 
heating  and  illuminating  gas  (of  at  least  8^  candle  power), 
is  obtained,  whilst  78  per  cent,  of  the  organic  nitrogen 
contained  in  the  sludge  is  converted  into  ammonia.  (3) 
The  reagents  used  in  the  process  can,  in  part,  be  regenerated 
without  suffering  any  considerable  loss  of  efficiency.  By 
repeated  use  (five  or  six  times),  the  charcoal  becomes 
enriched  with  phosphoric  acid  to  the  extent  of  1  ',5  per  cent., 
whilst  it  also  contains,  on  the  average,  1  per  cent,  of  nitrogen  ; 
it  has  therefore  a  certain  fertilising  value,  which  makes  it 
suitable  for  agricultural  purposes.  (4)  The  charcoal  most 
suitable  for  the  process  is  prepared  by  the  destructive 
distillation  of  a  mixture  of  blood  and  sawdust,  and  the 
by-products  (illuminating  gas  and  ammonia)  obtained, 
cover  the  cost  of  preparation.  (.5)  The  cost  of  the  whole 
process  of  purification  is,  for  the  most  part,  covered  by  the 
value  of  the  by-products. — A.  S. 

Sewagy  Pilfer ;    The  <  'ontinnous .     F.  W.  Stoddart, 

Bristol.     Pamphlet,  1901. 

TiiK  author  remarks  that  whilst  an  immense  amount  of 
work  has  been  done  in  attempts  to  purify  sewage  from  its 
grosser  imp'iriiies  by  chemical  precipitation,  and  latterly  by 
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the  septic  tauk  process,  intermittent  filtration  stands  very 
much  as  it  w:\s  leftb3'  the  Rivers  Polhitiou  Commissioners  in 
1868,  whose  conclusions  have  been  adopted  and  endorsed  bj- 
praeticallv  all  subsequent  investifjators.  A  little  considera- 
tion, hov.evcr,  shows  that  a  system  in  which  the  filter  is  at 
intervals  completely  tilled  upwith  sewage,  a  liquid  devoid  of 
oxvgeii,  and  allowed  to  remain  full  for  some  hours  is 
radically  wrunf;.  and  that  the  continuous  passage  of  both 
sewape  and  air  though  the  filter  simultaneously,  is  a  more 
promisiuj;  nictliod. 

The  author's  observations  have  led  him  to  the  conclusion 
that  in  a  filter,  the  ratio  of  sewag.;  to  soil  or  filteriuf; 
material  should  be  small  enough  to  enable  the  latter  in 
i-emain  permanently  charfred  with  air.  Trials  with  a 
labiVratory  apparatus,  first  described  in  1893  {Praclilioiier. 
51  1S93",  aid — .">),  in  which  a  constaTt  tiickle  of  sewage 
was  maintained  through  a  tube  packed  wiili  lumps  of  chalk, 
the  interstices  of  which  were  not  allowed  to  become  water- 
logged, but  remained  open  and  in  free  communication  with 
the  external  air,  showed  that  sewage  was  completely 
nilritied  continuously,  at  the  rate  of  20U  gallons  per  square 
yard  of  surface  per  2-1  hours  ;  but  to  maintain  this  oxidation 
k  was  found  absolutely  essential  that  the  air  should  always 
be  present  in  unbroken  continuity  from  the  top  to  the 
bottom  of  the  filter.  Jf  the  outlet  became  choked  by 
accumulation  of  filtrate,  ni  if  a  continuous  horizontal  layer 
of  lii|uid  formed  at  any  point  in  the  filter,  oxidation  speedily 
became  imperfect,  and  when  the  filter  had  been  brought 
to  the  highest  state  of  efficiency,  a  simple  flushing  with 
liquid,  especially  with  sewage,  almost  completely  destroyed 
its  oxidi.sing  power,  which  was  only  slowly  regained. 
Mechanical  difficulties  in  designing  a  suitable  arrangement 
for  feeding  the  sewage  in  drops  impeded  for  several  years 
the  large  scale  devi  lopment  of  this  filter.  But  at  length 
the  difficulties  were  overcome,  and  a  successful  plant, 
consisting  of  the  following  parts,  was  erected. 

1.  Siippli/  Channel.— i\  gutter,  with  its  margin  horizontal, 
in  direct  eommunicaiion  with  the  septic  tauk  or  sewer 
outlet, 

2.  Dl.flrihntor. — A  number  of  narrow  V-shaped  gulters 
supported  across  the  filler  bed,  at  right  angles  to  the  supply 
channel  over  the  margins  of  which  the  sewage  t^.ows  into 
the  gutters.  Along  the  lowest  part  of  the  under  surface  of 
each  gutter  is  placed  a  series  of  vertical  points,  and  the 
sewage  overflowing  the  gutters  drips  from  these  points,  of 
which  there  360  to  the  sipiare  yard,  on  to  the  filter  This 
distributor,  which  works  enlirely  bv  giavitatiou,  requiring 
less  than  one  inch  of  head,  and  has  no  fine  orifices  to 
become  choked,  has  at  various  limes  been  frozen  into  a 
solid  block,  overwhelmed  with  sludge,  and  subjected  to 
enormously  heavy  downfalls  of  rain,  w.thout  any  detriment 
to  its  work. 

3.  Fitter. — This  is  built  upon  a  sloping  floor,  without 
chinncls  or  pipes  of  any  kind,  of  the  cheapest  material 
found  locally,  the  only  necessary  condition  being  that  it  is 
insoluble  in  water  and  not  too  friable.  The  material  is 
broken  into  irregular  flagmen's  of  uniform  size,  ranging 
from  2  to  3  inches  in  diameter,  except  the  bottom  layer, 
which  is  composed  of  pieces  of  doub'e  that  size.  All  fine 
material  must  be  entirely  removed  by  screening  and  washing, 
so  that  the  liipiid  which  drips  from  the  distributors  can 
flow  right  through  the  mass  in  thin  films,  over  the  surfaces 
of  the  fragiiRiits  and  in  conm'j^with  ihe  air,  without  being 
held  np  in  any  part  of  the  filter.  Ketaining  walls  are  not 
necessary,  though  they  may  be  soroeiiraes  convenient.  The 
collecting  channel  at  the  base  mu^t  be  capacious,  and 
capable  of  carrying  away  10,000  t'alloiis  per  square  yard  of 
filter.  The  oxidising  )iower  of  smh  a  filter  increases  with 
its  depih,  but  in  a  more  rapid  ratio,  and  there  is  no 
minimum,  two  feet  being  quite  a  praciicable  working  depth, 
when  no  more  can  be  (d)iaiiied. 

( )u  first  starting  such  a  filler,  little  change  is  observed 
until  about  the  third  day,  when  the  sewage  odour  dis- 
appears. Nitrification  sets  in  about  the  eighth  to  the  tenth 
day,  and  increases  iu  vigour  up  to  about  the  sixth  week, 
when  the  filter  is  n'ature  :  and  the  effluent  is  not  only  fit 
to  be  admitted  into  any  watercourse  without  risk  of  offence, 
but  is  in  a  condition  to  improve  polluted  water  into  which 
it  may  be  discharged.     So  far  as  present  experience  goes, 


such  a  filter  is  capable  of  continuing  its  work  for  years 
w  ithout  deteriorating. 

Crude  sewage  can  be  applied  to  the  filter,  provided  that 
it  has  previously  undergone  suflrcient  decomposition  by 
flowing  through  a  long  system  of  sewers,  otherwise  pre- 
liminary septic  tank  tri-atiuent  is  desirab'e. 

Quanlilt/  (if  Sfifdje  dealt  ivith.  —  'Xhe  ordinary  doaiestic 
sewage,  boih  of  watei -closet  and  dry-closet  towns,  gives,  on 
an  average,  alter  '24  hours  detention  in  a  tauk,  an  effluent 
yielding  O'.'j  part  of  albuminoid  ammonia  per  10i),U0(l.  The 
continuous  sewage  filter  successfully  deals  with  such  tauk 
effluent  at  the  rate  of  .VIO  gallons  per  cubic  yard  per  day. 
Thus,   a   filter  of    the  usual  depth  of   si  i    fe.  t  will  purify 
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1,000  gallons  per  square  _vard  per  day.  Stronge"  se*a:;i! 
requires  a  jjreater  area,  in  proporti m  tj  its  .siri-niiru,  but  iid 
special  provision  is  needt?d  for  storm  water,  :is  the  sewairu 
e;i.n  he  diluted  to  anv  extent,  a  storm  flo*v  am  aintiug  to  as 
much  as  10,000  j.m1Ioiis  per  square  yard  per  day,  maiu- 
tained  tor  sevt-ral  hours,  having  beeu  succes.>fully  dt-alt 
with  at  existiiijj  works. 

The     following      results     were      cbtaiued     at      Knowle, 
Bristol : — 


R;iteof  flowper  square  yard 
per  aiihour.'*. 
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Effect  of  Temperature.  —  Recent  winters  have  been 
comparatively  mild,  but  several  short  spells  of  severe  frost 
have  occurred,  and  on  one  occasion  —  10°  C.  was  registered. 
On  no  occasion,  however,  has  the  action  of  the  fillers  been 
prejudicially  affected.  The  comparatively  high  temperature 
at  which  the  tank  effluent  arrives,  and  the  fact  lhnt  it 
passes  right  through  the  filter  iu  about  two  minutes, 
combine  to  prevent  seiious  cooling.  The  lowest  fem- 
perature  bitheito  observed  in  the  filter  effluent  has  been 
4    C. 

Character  of  FJflueiit. — The  application  of  the  incubation 
test  to  the  final  product  of  the  continuous  filter  has  brought 
to  light  the  imperfection  of  the  usual  chemical  staiidards. 
It  appears  that  a  certain  portion  only,  averaging  about 
70  per  cent.,  of  the  organic  constituents  of  sewage  is 
reducible  by  bacterial  action,  and  is  capable  of  under- 
going putrefaction.  It  follows  that  a  strong  sewage  sub- 
ieeied  to  treatment  \\\i\  retain  a  larger  iinattacki'd  residue, 
and  will  yield  more  alUimino  d  ammonia  than  a  weaker 
-ewage,  \et  both  effluents  are  equally  exhausted  of 
fermentable  material,  and  therefore  equally  unjiulrescible. 

The  most  marked  characteristics  of  the  eltiiient  [iroduced 
by  the  eoutiniioiis  sewage  filter  are  non-putreseibility,  high 
niiMfiealion,  high  oxygen  content,  and  conipliti'  absence  of 
sewage  odour  ami  flavour.  The  only  feature  to  which 
exception  might  lie  taken  is  the  con.stant  jiresence  of 
suspended  solids.     The  presence  of  these   solids,  however, 
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■which  are  coarsely  granular,  quite  inofifensive,  and  settle  out 
readily,  in  reality  affords  evidence  of  the  satisfactory 
working  of  the  lilter.  A  brilliant  effluent  would  show  that 
the  filtering  material  was  too  fiue  in  texture,  and  such  an 
effluent  would  suon  show  insurticient  oxidation. 

The  effluent,  which  ordinarily  contains  12  parts  of  calcium 
nitrate,  2  [larts  of  calcium  phosphate,  and  2  parts  of  potassium 
o.xide  per  1 00,000,  has  buen  found  very  heiiefi'iial  to  grass- 
land, largely  increasing  the  yield  of  normal  grasses  and 
clover,  and  not  promoting  a  rank  growth. 

The  author  concludes  with  some  remarks  on  the  elimina- 
tion of  pathogenir  baetoria.  and  an  account  of  the  sewage 
works  at  Kiiowie,  Bristol,  and  the  tsperimeutal  filters  at 
IIorfield.-L.  A. 

Effluents  from  Siwar  Wnrhs ;   Piirijiriilion   (if ,  hy  the 

Ozidatioti    Process.      Dunbar.      Zeits.     Vercins    Dent. 
Zuckerind,  1901,  [551],   lOU— 1020. 

The  effluents  from  beet  sugar  factories  are  most  difficult  to 
deal  with  both  ou  account  of  their  i|uantity,  their  charac- 
teristic odour,  and  their  readiness  to  undergo  putrcfaclioQ 
with  the  evolution  of  objectionable  gases. 

The  author  communicates  his  experience  with  a  process 
oj  partial  purification  by  oxidation,  remarking  that  all  the 
waste  waters  of  the  factory,  except  the  condensing  waters, 
had  to  be  treated.  The  waters  were  first  collected  and 
mixed  in  a  settling  pond.  After  a  variable  time  they  were 
raised  from  this  bv  a  pump  into  a  channel  supplying  the 
oxidation  plant.  This  consisted  of  two  vats  of  about  20  cubic 
metres  capacity,  one  of  which  was  filled  with  boiler  slag 
and  the  other  with  coke.  These  constituted  the  primary 
oxidisers.  From  these  the  water  was  discharged  into  the 
secondary  oxidisers,  consisting  of  a  number  of  iron  tanks 
filled  with  broken  slag  or  coke  in  pieces  varying  from 
3  to  10  mm.  in  size.  The  oxidisers  were  charged  with 
waste  waters  twice  a  day,  and  the  water  remained  in  the 
primary  oxidisers  for  2 — 4  hours,  and  in  the  secondary 
ones  for  .3 — '>  hours 

The  object,  wliich  was  successfully  achieved,  was  to 
convert  the  waste  waters  into  ai  effluent  no  longer  pos- 
sessing the  p^juliar  odour  of  the  beet  root,  which,  on 
standing  in  the  air  for  10  days  or  so,  sho\\ed  no  tendency 
to  undergo  '■  stinkiug  "  putrefaction  with  production  of  a 
black  deposit  and  sulpuuivtted  hydrogen.  S'o  attempt  was 
made  to  obtain  a  perfectly  pure  effluent ;  the  product  was 
still  very  mudd}',  and  contained  a  considerable  qiuiutity  of 
organic  matter.  Irrigation  fields  were  still  necessary  for 
the  disposal  of  the  purified  effluent,  but  the  pollution  of  the 
air  in  their  neighbourhood  was  entirely  prevented,  and  their 
purifjing  capacity  was  increased. 

'I  he  author  followed  up  the  work  performed  by  the  oxidisers 
by  a  series  of  determinations  of  the  oxidisable  matter  in  the 
waters  by  means  of  permanganate  The  proportion  of 
oxidisable  matter  iu  the  waters  charged  into  the  oxidisers 
increased  as  the  season  advanced.  Tiiis  was  niaiidy  due  to 
the  filling  up  of  the  se;tling  pond  wiib  mud,  with  a  decrease 
of  its  efficiency,  an  1  to  the  putrefaction  of  this  mud, 
_velding  soluble  products  which  passed  on  to  the  oxidisers. 
The  capacity  of  the  oxidisers  to  do  all  that  was  required  of 
thpm  was  preserved  to  the  end.  When  once  the  oxidisers 
had  acquired  their  specific  properties.  /  e.,  had  "  ripened," 
it  was  found  that  the  water  had  lost  about  30  per  cent,  of 
its  original  oxidisable  matter  after  passing  the  primary 
vessels,  and  from  60  to  70  per  cent,  when  discharged  from 
the  secondary  oxidisers  on  to  the  fields.  Fish  remained 
quite  healthy  in  this  effluent  when  diluted  with  five  times 
its  voUime  of  water. — J.  F.  B. 

Knglish    PATEN-rs. 

Air  ;  MeaTis  or  Apparatus  for  Jii-gcjierutiiKi  tir.d  Purifying 

.      A.    Desgrez    and    V.    Kalthazird,    Parts.      Kug. 

Pat.    22.85G,     Aug.     13,     1900      (under     International 
Convention). 

Thp;  apparatus,  which  is  portable,  is  for  supplying  fresh  air 
to  firemen  and  other  persons  iu  places  wlieie  the  atmosphere 
is  unable  to  support  life.  It  comprises  a  chamber  provided 
with  air  inlet  and  outlet,  and  a  fan  driven  by  a  small  motor, 


which  maintains  a  continual  circulation  of  the  air  through 
the  chamber.  The  latter  contains,  at  the  bottom,  some 
water  into  wh'ch  sodium  peroxide  is  discharged  in  pre- 
determined quantity,  at  regular  intervals,  by  suitable 
mechanism.  The  oxygen  thus  generated  replaces  that 
which  has  been  used  up  in  respirati'm,  and  the  sodium 
hydroxide  absorbs  the  carbon  dioxide  formed.  The  air 
passing  from  the  chamber  and  warmed  by  the  reaction  is 
cooled  by  passing  through  a  refrigerator L.  A. 

Pot- Ales,    ll'u.vA    Lii/iiors,    Sewage,    and    other   Aijiieont 

Waste  or  By< -Products,  Trmtmvnt  of .    H.  Mel'liail 

Wakefield,  Vorks.     Fng.  Pat.  23,198,  Dec.  19,  I'.IOO. 

The  waste  liquids  are  first  allowed  to  settle  in  tanks,  with 
or  without  the  addition  of  chemicals,  then  filtered,  and 
finally  evaportited  under  reduced  pressure  in  multiple-effect 
evaporators.  The  precipitates  and  residues  are  treated  for 
the  recovery  of  any  valuable  by-products  which  (hey  may 
either  contain  or  yield  by  destructive  distillation. —  L.  A. 

Sewage  audother  Liijitids;   Apparatus  for  Purifying  , 

D.  ('am;;ron,  J.  Ciuumiii,  and  A.  J.  Martin,  all  of  Exeter. 
Eng.  I'at.  23,412,  Dee.  21,  1900. 

The  invention  c<msists  in  improved  methods  for  delivering 
sewage  and  such  liquids  to  the  lieds  or  filters  in  which  the}' 
are  treated  by  bacteria.  Kefcrence  is  made  to  Eng.  Pats. 
3003  and  23,042,  1896  (this  Journal,  1897,  459  and  7.">3), 
to  22,965,  1897  (18)8,  862),  to  5G71  and  19,697,  1898 
(1899,  511  and  1046)  and  to  18,322,  1899.  Liquid  is 
supplied  in  succession  to  a  series  of  perforated  pipes  set 
over  a  filter  bed,  by  a  revolving  chamber,  having  openings 
spirally  around  it,  and  a  number  of  pockets,  the  chamlier 
being  rotiited  by  delivery  of  the  liquid,  and  supplied  with 
a  checking  device.  For  alternate  delivery  of  liquid  to  two 
filters,  a  tipping  cha  iiber  having  pet forated  tubes  is  used, 
operated  automatically  and  alternately  by  overflow  from 
one  or  other  of  the  receptacles.  Means  involving  the 
control  of  the  valves  of  the  filters  by  tipping  buckets 
actuated  by  clockwork  mechanism,  are  described  for 
delivering  liquid  successively  to  a  series  of  filters,  and 
discharging  it  at  intervals,  definitely  regulated.  Mechanism 
is  described  whereby  series  of  filters  are  filled  and  dis- 
charged.— K.  .S. 


XIX.-PAPER,  PASTEBOAED,  Etc. 

Aj'ive  Fibre  Industry  [Paper'].     .T.  ISoc.  Arts,   1901, 
50,  [2562],  "102. 

AOAVE  (^Agave  Americana)  is  the  name  given  to  a  large 
genus  of  fibre-yielding  plants,  indigenous  to  Central  America, 
chiefly  to  Mexico,  and  which  were  introduced  into  India  pro- 
bably by  the  Portuguese.  A  company  was  formed  two  years 
ago  at  Pawai,  in  the  Bombay  Presidency,  for  carrying  on  the 
agave  fibre  indu.stry.  Agave  fibre  is  specially  suitable  for 
the  manufacture  of  paper,  making  a  strong,  tough,  smooth 
paper,  which  even  when  unsized,  may  be  written  upon 
without  the  ink  running  .\lso  for  cordage  purposes,  agave 
fibre  is  stated  to  be  equal  in  value  to  most  known  fibres. 
The  fibre  prepared  up  to  the  present  in  India,  though  of 
good  colour,  is  harsh  and  brittle,  but  this  is  probably  chiefly 
due  to  imperfect  modes  of  extraction.  Experiments  made 
in  the  Madras  Presidency  have  shown  that  agave  fibre 
stands  a  far  greater  strain  than  coir,  hittiscus  cannabinns, 
sanseriera  zeylanica,  and  gossypium  herbacetim,  and  is  only 
inferior  in  resisting  power  to  crotalaria  Juncea  andcatotropis 
giganlea.  Another  species  of  agave  is  also  coming  into 
importance,  Agave  .Sisalana,  which  yields  the  sissal  hemp 
of  commerce. 

For  the  cultivation  of  agave  a  gravelly  or  laterite  soil  is 
most  .suitable,  whilst  a  damp  and  water-logged  soil  is  most 
di8ad\antageous.  The  plants,  which  do  not  need  any 
manure,  thrive  under  unfavourable  c  rcumstances,  and  are 
found  in  many  parts  of  India,  so  that  it  is  possible  for  a 
great  industry  to  be  developed,  the  only  essential  being  that 
the  plantations  should  be  within  convenient  reach  of  a 
sufficient  water  supply. — A.S. 
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XX.-FINE  CHEMICALS,   ALKALOIDS, 
ESSENCES,  AND  EXTEACTS. 

B>rav    when    Distilled   loith    Melhfl  Alcohol;   Behaviour 
of .    E.  Poleiiske. 

See  under  XXIV.,  page  195. 

nromoform ;    Preparation   of  ,   by    Electrolysis. 

V.  Couglilin.     Araer.  Chem.  J.,  27,  ['].  63—68. 

TiiK  apparatus  used  by  the  ntitlior  for  the  preparation  of 
bromoform  by  tlie  eleetrolysis  of  potassium  bromide  in  the 
presence  of  acetone  (</.  K.  Schering,  Ger.  I'at.  2!t,771  ; 
Elhs  and  Herz,  this  Journal,  1897,  932),  consisted  of  a 
beaker  of  250  c.c.  ciipacity.  in  which  was  suspended  a 
porous  cup  of  HO  c.c.  capacity.  The  porous  cup  was 
made  the  cathode  chamber,  and  in  this  was  a  solution  of 
10  grms.  of  sodium  carbonate  in  100  c.c.  of  water.  The 
cathode  was  a  piece  of  iron-wire  gauze  of  about  60  sq.  cm. 
superficial  area  on  one  side.  The  beaker  contained  the  anode 
solution,  consisting  of  25  grms.  of  potassium  bromide  ajid 
10  c.c.  of  acetone  dissolved  in  V5  c.c.  of  water;  6  grms.  of 
solid  sodium  carbonate  were  gradually  added  during  the 
operation.  A  piece  of  platinum  foil,  which  had  an  urea  >jf 
50  sq.  cm.  on  each  side,  formed  the  anode.  The  theoretical 
current  yield  was  obtained  when  an  anode  density  of  3' 8 
ampiires  per  sq.  cm.,  a  voltage  of  4 '2,  and  a  temperature  of 
25' — 30"  C.  were  employed.  The  actual  yield  of  bromoform 
in  2-4  ampere-hours  under  these  conditions  was  3'8  grms. 

— H.  L. 

Xylopia  Ethlopica  INeir  Alkaloid^  ;  Constituents  of . 

I)e  Rochehrune.     Pharra.  Rundschau,  1901,  34;  through 
Pharm.  Zeit.,  46,  [70],  G92. 

The  fruits  of  Xylopia  ethiopica,  the  so-called  Kthiopiau 
pepper,  which  is  used  by  the  natives  of  West  Africa  as 
a  condiment,  either  alone  or  mixed  with  the  fruits  of 
Capsicum  frulcsceus,  is  found  to  contain  a  new  alkaloid 
which  crystallises  in  fine  long  needles.  This  the  author 
has  named  anonaceine.  The  fruits,  leaves  and  bark  also 
yield  an  aromatic,  fragrant,  volatile  oil  and  a  re.sinoiis 
body.— J.  0.  B. 

Alknhiids  ;     The   Alkalimetric    Factors    of   Certain    l>i- 

Acid .     11.  M.   (iordin.     .\rchiv   der  Pharm.,   239, 

[9],  645—647. 

In  a  previous  communication  (this  Journal,  1900,  7k), 
the  author  has  shown  that  generally,  when  salt-forming 
alkaloids  are  precipitated  from  solution  in  standard  acid 
by  neutral  Mayer's  or  Wagner's  reagent,  the  excess  of 
acid  remaining  in  the  solution  will  at  once  give  the 
amount  combineil  with  the  base,  one  molecule  of  alkaloid 
being  equivalent  to  one  molecule  of  acid.  Jierbcrine  was 
found  to  be  an  exception  to  this  general  rule,  tlio 
anomalous  reaction  being*  subseimently  explained  by 
further  investigations.  Another  exception  occurs  in  the 
case  of  certain  alkaloids  which  form  with  acids  two 
or  even  three  series  of  sails,  such,  for  in.stance,  as  the 
cinchona  alkaloids,  which  form  salts  combining  with  one, 
two,  or  three  molecules  of  nnyiobasic  .acid.  It  is  therefore 
necessary  to  determine  the  nature  of  the  double  salt  ih'.is 
formed  under  these  conditions,  since  the  molecular  weight 
of  the  compound  gives  no  clue  to  its  composition.  II  is 
found  that  when  quinine,  cinchonidine,  or  cinchonine  is 
precipitated  with  potassium  periodide,  each  molecule  of  tin 
base  combines  with  two  molecules  of  potassium  iodide  and 
uses  u]>  iwo  molecules  of  acid.— J.  O.  If. 

Hyoscine  and  Atroscine.     J.  Gadamer.     J.  prnkt. 
Chem.  1901,  64,  [23  and  24],  566—568. 

Tir(8  author  replies  to  ().  Hesse  (this  Journal,  20,  [12], 
1233),  andmaint.iiiis  his  view  that  the  "  Atroscine  "  of  Hesse 
CijHoiNOj  +  2H,,0,  m.pt.  37'  C,  is  the  unstable  hydrate  of 
i'-scopolamiue  C,'.H.,N04  +  HoC)  m.pt.  56° — 57°  C,  into 
which  it  is  spontaneously  converted  on  keeping. — H.  L. 


Atroscine  into  i-Scopolamine ;  Spontaneous  Transformation 

of .     H.  Kunz-Krause.     J.   prakt.   Chem.,  1901,  64, 

[23  and  24],  569—571. 

The  author  (see  preceding  ahstr.ict)  has  determined  the 
melting  point  of  a  sample  of  natural  (inactive)  atroscine, 
which  has  been  in  his  possession  since  1898,  and  finds  that 
it  now  melts  ut  57°  C,  the  m.pt.  of  /-scopolamine.  The 
crystals  h.ive  a  weathered  appearance,  and  are  no  longer 
hard  and  transparent. — H.  L. 

Cocaine  Hytlrochlocidc  ;  Decomposition  of ,  by  Hydro- 

chloric   Acid  in  Alcoholic  Solution.      P.   Horst.  Chem.-  I 
Zeil.,  1902,  26,  [3],  27— 28. 

The  formation  of  methyl  benzoate  iu  the  decomyosition  of 
cocaine  by  acids  or  alcoholic  potish  is  generally  regarded 
as  due  to  a  secondary  reaction  between  benzoic  acid  and 
methyl  alcohol,  both  of  which  are  produced  from  the 
cocaine.  It  might,  however,  be  possible  that  the  nu-thoxvl 
and  biiizoyl  groups  united  at  oace,  when  in  the  nascent 
state.  The  author  passed  hydrochloric  acid  gas  through 
solutions  of  benzoic  acid  in  ethyl  alcohol  containing  a  little 
methyl  alcohol,  and  in  methyl  alcohol  containing  a  little 
ethyl  alcohol.  The  ester  pioduced  in  each  case  was  that  of 
the  predominant  alcohol.  Methyl  benzoate  could  not  be 
detected  iu  the  products  of  the  action  of  hydrochloric  acid 
gas  on  a  solution  of  cocaine  in  ethyl  alcohol.  In  the  test 
for  cocaine,  the  formation  of  methyl  benzoate  must 
therefore  be  due  to  a  secondary  reaction. — A.  C.  W. 

Canadine  and    Berberine ;    Relationships    between   . 

B.    Gadamer.       Archiv  der    Pharm.,    239,    [9],   648  — 
663. 

In  addition  to  berberine  and  hydrastine.  Hale  pointed 
out  the  presence  of  a  third  alkaloid  in  the  ihizomi'  of 
Hydrastis  canadensis  (Jahresb.  der  Pharm.,  1875,  123)  to 
which  Schmidt  afterwards  gave  the  name  canadine  .and 
.showed  that  the  pure  base  and  its  salts  are  colourless, 
not  yellow.  The  formula  C^uHoiNO,  was  attributed  to  it, 
differing  from  that  of  berberine  by  4  atoms  of  hydrogen. 
The  melting  point  was  found  to  be  132  — 135°  C.  while 
that  of  syntheiic  hydroberberine  was  166 — 167°  C  The 
author  noted  that  berberine  is  a  very  strong  base,  not  only 
colouring  litmus  green  (blue  and  yellow),  but  also 
reacting  with  pbenolphthalein  even  in  very  dilute  solutions. 
Hydroberberine  and  canadine.  on  the  other  hand,  are  so 
feebly  basic  that  their  salts  may  be  titrated  with  ddute 
alkali  using  phenolphtbali'in  as  the  indicator.  The  author 
further  observes  the  analogy  between  berberine  and  the 
tarconineniethylchloridc  of  Perkin. 

The  two  bodies  also  correspond  in  their  oxidation 
products  and  physical  characters. 

He  found  that  hydroberberine  hydrochbride,  when 
converted  into  the  o  bromo-camphorsulphonate,  and 
recrystallised,  was  separable  into  two  isomeric  forms 
from  which  h'evo-  and  dcxtro-canadine  were  liberated. 
This  hcvo-canadine  was  found  to  be  identical  in  every 
respect  with  natural  canadine,  having  the  same  melting 
point  132 — 133°  C,  and  the  same  rotation  [a]„  =  —  298. 
l)cxtro-caiiadine  was  only  obtained  pure  after  many 
recrystallisations,  and  was  found  to  be  dextro  rotatory  to 
the  same  degree,  viz.,  [a]i,  =  ■*■  29""43.  Its  melting 
point  is  139 — 110°.  In  general  appearance  and  reactions 
the  two  canadines  w  ere  identical. — J .  O.  B. 

Opium  and  its  Preparations  ;   Determination  of  Morphine 
in  .     W.  Stoeder. 

See  under  XXIII.,  pnjre  194. 

Morphine  ;    Characteristic  licaclion  for .     C.  Fleury. 

See  under  XXIII.,  page  192. 

.intipyrine  Nilroprusside,   Antipyrine  Ferrocyaiiide,  and 

Antipyriue  Ferricyauide.    .M.  C.  .Schuyten.    Handelingen 

van  het  vijfde  Vlaamsch  Natuur-en  Geneeskundig   Con- 

gres,  Brugge,  Sept.   29,   1901.     Chem.   Centr.,   1901,  2, 

'[26],  1362. 

These  salts  can  be  readily  prepared  by  double  decom- 
position.    Antipyrine  nitroprusside,   (C,iH,2NoO).;H2(NO) 
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(C"N).;iFe.H„0,  is  a  light  brown,  amorphous  bodv,  of  m.  pt. 
77 — 78'  C,  soluble  in  water,  and  of  auid  reaction.  The 
solution  in  water  becomes  bice  on  exposure  to  the  air;  the 
solution  in  acetone  is  green.  Aiilipt/riin'  fvrrocymiidey 
(C,|H,„X;0;„Hj(CX)jFe,  is  white,  hut  acquires  a  bluish 
colour  at  about  150°  C  ;  it  is  easily  soluble  in  water.  Ami- 
l>tjiineferricijanide.i^'^^Yiy^X))^.ll2.(G^)&^^>  forms  yellow 
needles,  easily  soluble  in  water. ^ — A.  S. 

Antipyriiic  ;    Ferric   Haloid   Compounds  of .     AI.  C. 

.Schuyten.     Ibid.     (hem.  Centr.,  1901,  2,  ['-«],  1302. 

Anlipi/riiii'-ferric  rhlorid:'  or  fcrropyrine,  (('|,H, 2X00)3 
FeCI;  (see  this  .Journal,  1895,  594),  forms  an  orange- j-ellow 
powder,  which  becomes  brown  at  about  150"  t'.,  and  melts 
at  about  205  C.  On  warming  the  aqueous  solution,  a 
reddish-brown  preeipifaie  is  produced,  which  partly  re- 
ilissolves  on  cooling.  Aitlip:/rine ferric  hroinide  and 
antipijrine-ferric  iodide  could  not  be  prepared  either  by 
double  decomposition  or  bv  direct  union  of  the  components. 

—A.  S. 


/Iluimniis  PHrxhi<inus  ;  Kssential  Oil  of .      H.  Hansel. 

rharm.  Zelt.,  46,   858.      Pharm.   J.,  1901,   67,  [IGU], 
C-lo. 

The  author  obtained  from  cascara  sagrada  bark,  by  steam 
dietillation,  O-Ooi  per  cent,  of  a  semi-solid,  because 
partially  crystallised  oil,  melting  at  18"5  C.  to  a  brown 
liquid,  giving  an  intensely  yellow  solution  in  alcohol.  The 
oil,  which  has  the  specific  gravity  0-9475  at  '2'.i°  C,  is 
slightly  acid,  has  the  peculiar  and  powerful  odour  of  the 
b.irk,  and  an  aromatic,  pungent,  slightly  bitter  taste. 

-  A.  S. 

Kiiraljiptus   Oils ;    Peppermint    Odour    in    .      II.    G. 

Smith.     Paper  read  before  the  Roy.   Soc,  New   South 
Wales.     Pharm.  J.,  1902,  68,  [1G46],  21. 

The  author  has  isolated  the  constituent  to  which  the 
peppermint  odour  possessed  by  many  eucalyptus  oils  is  due. 
It  occurs  in  greatest  amount  in  the  oil  obtained  from  the 
leaves  of  E.  dires  and  E.  radiata,  and  in  fair  quantity  in 
the  oils  of  several  other  species.  It  is  usually  found  in 
those  oils  which  contain  much  phellandrene  but  little 
eucalyptol  (see  this  Journal,  1901,  744).  It  is  probably  a 
new  ketone,  having  a  composition  corresponding  to  the 
formula  CmHisO. — A.  S. 

Citron  Oil.     S.  Gulli.     Chem.  and  Druggist,  1902,  50, 
[1445],  19. 

The  author  states  that  pure  citron  oil  is  rather  rare  on 
the  market,  as  the  three  varieties  of  fruit  grown  in  Reggio 
Calabria  and  in  Sicily  are,  as  a  rule,  exported  in  brine,  the 
oil  only  being  made  to  special  order  at  the  period  of  the 
fruit  crop.  The  commercial  oil  is  usually  a  mixture  of 
citron  oil  with  more  or  less  abundant  portions  of  lemon  oil, 
and  bitter  or  sweet  orange  oil.  The  three  varieties  of 
citron  cultivated  in  Reggio  Calabria  and  Sicily  are; — (1) 
Citrus  Medica,  var.  Vulgaris  (Risso).  The  fruit,  which  is 
known  by  the  name  of  "  Cedro,"  has  a  thick  rind  and  a 
hard  f.esh.  (2)  Citrus  Medica,  var.  Gibocarpa  or  Citrea 
(Kisso).  A  small  citron  known  as  "Cedrino."  (.3.) 
Citrus  Medica,  var.  fthegina  (Pasquale).  The  fruit, 
known  by  the  name  of  "  Cedrone,"  is  about  2  decimetres  in 
length,  and  has  an  abundant  eatable  flesh  surrounding  the 
acid-bitter  juicy  part.  The  yield  obtained  by  hand-pressure 
is  about -StJO— 350  grms.  of  oil  per  1,000  citrons.  The  oil 
is  known  in  Hpggio  Calabria  and  Sicily  as  "  essenza  di 
cedro  or  cedrino"  ;  in  England,  as  citron  oil ;  and  in  France, 
as  "essence  de  cedral."  Three  samplts  examined  by  the 
author  gave  the  following  results : — No.  1  was  a  pure  oil 
made  by  the  author  last  year  from  "  cedri "  ;  Xo.  2  was 
commercial  citron  oil  containing  a  considerable  amount  of 


No. 


Specific  Gravity. 


Rotation  (100  mm. 
Tube). 


0-8706 
0-858 

o-sea 


+  67°       . 

-t-  G-r  IS' 

+  78°  8' 


lemon  oil ;  and  No.  3  was  a  mixture  of  lemon  oil,  bitter 
and  sweet  orange  oil,  and  lime  oil  with  small  portions  of 
citron   oil. 

The  two  character'!,  viz.,  sp.  gr.  and  optical  rotation,  ai;e 
sufficient  to  detect  adulteration.— A.  S. 

Kousso  Flowers  {Brayera  anthelminlini)  ;   Constituent.',  of 
.    A.  Lobeck.    Atcbiv  der  Pharm,  239,  G"2—G96. 

Bv  repeated  fractioual  crystallisation  from  absolute  alcohol, 
commercial  kosin,  having  the  empirical  fornuila  C.^HsqC  );, 
apd  melting  at  148°  C,  has  been  separated  into  two  distinct 
crystalline  constituents,  o-  and  S-kosin. 

a- ffosiH  forms  long  lemon-yellow  needles  having  similar 
reactions  to  kos-n.  It  melts  at  160"  C,  and  has  the 
empirical  formula  C^^Ho^O..  Il  is  identical  with  the  body 
previously  isolated  and  described  by  Uaccomo  and  Malag- 
uini.  The  yield  from  commercial  kosin  is  about  4  per  cent. 
It  was  found  lo  contain  two  methoxyl  and  three  hydroxyl 
groups. 

&-K'i:fin  forms  de?p  yellow  prisms,  melting  at  120°  C, 
aiul  is  more  soluble  in  alcohol  than  o-kosin.  It  has  the 
empirical  formula  CjaH^jO^  and  contains  two  methoxyl 
groups. 

Prolokosin. — In  addition  to  these  two  bodies,  kosin  yields 
to  metliyl  alcohol  protokosin,  C.;»|H:,.iO,j,  crystallising  in 
small  shining  needles,  readily  soluble  in  ether,  benzene, 
chloroform,  and  hot  alcohol;  less  soluble  in  cold  c.lcohol, 
and  insoluble  in  water.  It  melts  at  176"  ('.,  but  can  also  be 
obtained  in  the  form  of  an  anhydride,  of  m.  pt.  182°  C,  by 
the  condensation  of  two  molecules  of  prolokosin,  with 
elimination  of  one  molecule  of  water.  Protokosin  contains 
two  methoxyl  groups. 

Kosodin. — This  is  separated  from  the  mother-liquor  of 
protokosin  by  precipitatiou  with  light  petroleum  spirit.  It 
occurs  in  crystalline  tablets  which  melt,  when  recrystallised 
from  alcohol,  at  178'  C.  It  is  similar  in  reaction  to  kosin. 
The  formula  C;„H„p||  is  assigned  to  it;  it  contains  two 
methoxyl  groups. 

A"oso(o.riH.— -This  was  obtained  as  a  yellowish-white 
amorphous  body  from  the  reddish-yellow  resinoid  residue 
insoluble  in  the  ether  and  petroleum  spirit  mother-liquor, 
after  the  isolation  of  protokosin  and  kosidin.  It  agrees  in 
general  characters  with  the  kosotoxin  of  Leichsenring, 
except  that  the  melting  point  is  fi2°  C.  instead  of  80',  as 
stated  by  that  author.  It  has  probably  the  formula  CyiHesO;,,, 
and  contains  two  methoxyl  groups. 

The  decomposition  products  of  all  the  kosotoxins  were 
fouud  to  be  identical,  and  to  give  all  the  reactions  for 
methylphloroglucinul. 

Commercial  Kousso  Extract. — The  commercial  extract 
of  kou-^so  is  considered  a  satisfactory  article,  and  its  use  in 
medicine  shouhl  be  abandoned.  Recent  specimens  were 
found  to  be  practically  devoid  of  active  principles. — -J.O.  B. 


.Tas 
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Perfume;  Formation  of .     A.  Hesse. 

Ind.,  1902,  25,  [IJ.l— 6. 
The  four  methods  generally  used  at  Grasse  for  the  extrsie- 
tion  of  a  perfume  from  flowers  are  ; — (I)  i)xlr.iction  of  the 
fresh  blossoms  with  ether,  light  petroleum  spirit,  chloroform, 
&c.  (2)  Maceration,  i.e.,  treatment  with  fat  at  about 
70''  C.  (3)  Distillation  of  the  blossoms  in  a  current  of 
steam.  (4)  Enfleurage,  which  consists  essentially  in 
spreading  the  blossoms  over  a  layer  of  fat  and  keeping  for 
about  24  hours  in  the  closed  "  chassis."  Passy  (Comptes 
Read.,  1897,124,  783)  divides  flowers  into  two  categories, 
viz.,  (1)  Flowers  like  the  rose  and  orange  blossom,  which 
contain  their  perfume  practically  quite  complete,  and  which 
can  be  technically  treated  by  m.iceration,  extraction,  or 
distillation.  (2)  The  great  majority  of  flowei-s  (incluuing 
jasmine)  containing  only  an  insignificant  amount  of  per- 
fume, which  they  produce  and  emit  continuously.  For 
these  the  enfleuiage  is  adapted,  becau.se  it  preserves  the 
life  of  the  flower  and  gathers  the  perfume  emitted  every 
moment  so  long  as  life  lasts.  I'^xperirrental  proof  of  this 
hypothesis  is  furnished  \>y  the  comparative  investigation 
carried  out  by  the  author  on  1 ,000  kilos,  of  freshly 
plucked  jasmine  blossoms.  By  the  method  of  extraction 
(I.)  178grms.  of  essenthal  oil  were  obtained  from  1,000  kilos.; 
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by  oistillalion  (II.)  (from  same  quantity  of  blossoms) 
194  prms.  were  obtained  ;  while  the  enfleurag«  yielded  no 
less  thin  1,7m4  grms.  of  oil  in  the  fat  (III),  anri  195  prms. 
of  oil  were  found  still  remaininfr  in  the  blossoms  (IV.) 
The  chemical  composition  of  the  oils  obtained  is  shown  in 
the  subjoined  table  : — 


I. 

(178  grms.) 

II. 

094  grms.) 

III. 

(1784  grms.) 

IV. 

(195  grms.) 

Grms. 

5-7 

3.5-6 

21-3 

Grras. 

6-2 

41-2 

•23-2 

2-87 

Grms. 

65-5 

124S-8 

107-1 

5-3 

4l-l(i 

Grms. 
6-2 

Benzyl  ucetate 

lii'Dzyl  alcohol 

-Methyl  anthranilatc 

68-2 
31-S 
2-8C 

' 

From  this  (1)  it  is  clear  that  the  jasmine  blossoms  sub- 
sequently produce  during  enileurage  about  nine  times  as 
much  oil  of  jasmine  as  they  contain  when  plucked.  (2)  It 
seems  probable  that  the  oil  originally  contained  in  the 
blossom  remains  there,  both  during  and  after  the  enfleurage, 
and  that  it  is  mainly  the  freshly  formed  oil  which  is  exhaled 
into  the  enfleuriige  fat.  (3)  The  absence  of  indol  in  the 
fresh  blossoms  and  also  after  enfleurage,  shows  that  the 
indol  found  in  the  jasmine  pomade  of  commerce  (Ber.  32, 
'-'61-)  is  not  a  decomposition  product  of  vegetable  albumin, 
but  a  normal  constituent  of  the  exhaled  perfume.  (4.)  It 
is  probable  that  methyl  anthranilate  is  not  contained  in  the 
blossoms  in  a  free  state,  but  as  a  more  complex  com- 
pound which  is  readily  split  up  ;  for  it  is  obtained  both  by 
distillation  in  steam  and  by  the  enfleurage,  but  not  by 
extraction. 

to  a  large  extent  this  article  is  a  lesuniL'  of  work  by  the 
author  ami  others,  and  previously  published  elsewhere,  to 
which  copious  references  are  given, — H.  L. 

Convallaria  [Lily  of  the  Valleii~\  Leaf  Oil.     H.  Hansel's 
Report;  through  I'hatm.  Centralh.,  42,  [33],  496- 

The  leaves  oiCunvallarm  majalis  yield, on  steam  distillation, 
u-O.iS  percent,  of  a  green  volatile  oil,  which  becomes  brown 
on  exposure  to  the  air.  It  is  solid  at  ordinary  temperatures, 
having  a  crystalline  structure,  melting  at  40° — 40°  ■  5  C,  and 
commencing  to  boil  at  120°  C.  It  has  a  pleasant  aromatic 
odour,  a  sharp  spicy  taste,  and  an  acid  reaction.  On 
pressing  between  absorbent  paper,  the  odorous  liquid 
portion  is  removed  ;  the  solid  portion,  recrystallised  from 
alcohol,  forms  white,  almost  odourless  scales,  melting 
at  61°  C— J.  O.  B. 

Extraction  of  Aqueous  Solutions  with  Chloroform ; 
Apparatus  for .     F.  Pregl. 

.See  under  XXlll.,  page  195. 

English   Patents. 
Terpeiie   Peroxide;  New    Process  for  the  Production   of 

.     C.   Kamage,  Leicester.     Communicated  by   A.  S, 

Ramage,    Cleveland,    Ohio,    U.S.A.      Eno-.   Pat'    4-JOO, 
Feb.  27,  1901. 

The  claims  relate  to  the  oxidation  of  terpene  hydrocarbons, 
and  the  production  of  a  new  antiseptic  or  medicament — 
lerpeue  peroxide,  CioHisOo— tor  the  treatment  of  diseased 
tissues.  The  process  consists  in  passing  ozone  or  ozonised 
air  through  a  terpene  hydroc:irt)ou.  When  oil  of  turpentine 
is  employed,  it  is  treated  preferably  at  a  temperature  of 
120°  C,  and  when  oil  of  eucalyptus  is  used  it  is  heated  to 
C0°  C.  Terpene  peroxide  passes  out  in  the  form  of  dense 
white  fumes,  which  are  condensed  at  0"  C.  A  resinous 
by-product,  which  is  also  claimed,  remains  behind  to  the 
extent  of  about  5  per  cent,  in  the  ease  of  turpentine,  and 
50  per  cent,  in  the  case  of  eucalyptus.— J.  F.  B.' 

Heptine  and   Ocline ;    Manufacture   of   Useful   Products 

from    .      C.    Moureu,    Paris.      Eng.     Pat.    23,727, 

Dec.  28,  1900. 

Hv  the  action  of  sodium  on  heptine  and  octine,  C^H,,  and 
'  sHu)  in  ethereal  solution,  sodium  compounds  are  obtained, 
which,  by   the  action  of  carbon    dioxide,  give   the  sodium 


salts  of  new  acids,  CgHuOj  and  CjHi^O;  The  acids  may 
be  liberated  by  the  action  of  mineral  acids  ;  by  ordinary 
processes  they  yield  acid  chlorides,  which  react  with  aromatic 
amines  to  produce  substituted  amides.  The  esters  of  the 
acids  may  be  obtained  by  known  processes  or  by  the  action  of 
chloroformic  esters  on  the  sodium  compounds  of  the  hydro- 
carbons ;  on  treatment  with  sulphuric  acid  and  pouring 
into  water,  the  esters  give  the  corresponding  /Sketonic 
acid  esters  by  fixation  of  a  molecule  of  water.  The  s-ame 
fl-ketonic  esters  are  obtained  by  heating  the  acids,  CsH|.,IJ; 
and  Cr,H,|0„,  with  alcoholic  potash  and  esterifying  the 
resulting  ^-ketonic  acids.  The  processes  described  are 
claimed,  and  also  the  products,  as  new  articles  of  manu- 
facture. The  esters  possess  aromatic  properties,  and  are 
stated  to  be  useful  in  the  manufacture  of  essences,  per- 
fumes, sweetstuffs,  liqueurs,  &c.  The  amides  are  stated  to 
possess  therapeutic  properties.  The  physical  properties  of 
many  of  these  esters  and  amides  arc  given. — A.  C.  W. 

Hydroxycarboxylic   Acid  ;    Manufacture  of  Ortho  . 

A.  Zimmermann,  Loudon.  From  the  I'hemiscbe  Fabrik 
auf  Actieu  vorm.  E.  Schering,  Berlin,  Germany.  Eng. 
Pat.  274,  Jan   4,  1901. 

(See  Fr.  Pat.  307,18G;  this  Journal,  1002,  GS.) 

—A.  C.  W. 

Tliioxanthines ;    Manufacture   and    Production    of    . 

G.  W.  .lohnsou,  London.  From  ( '.  F.  Boehringer  und 
Soehne,  AValdhof,  Mannheim,  Germany.  Eng.  Pat. 
18,976,  Sept.  2:i,  1901. 

The  patentee  chiims  the  process  for  producing  8-thioxan- 
thines,  which  consists  in  heating  the  acid  salts  of  alkali 
metals  and  uric  acid  or  its  homologues  with  carbon 
bisulphide  and  water  under  pressure  at  1 50°  C  The  uric 
acids,  in  which  the  alkyl  groups  are  attached  to  the  alloxan 
nucleus,  are  alone  susceptible  of  this  reaction  ;  the  7-  and 
9-alkyl  uric  acids  are  not  changed  by  heating  with 
carbon  bisulphide.  3-JIethyl-8-tbioxanthine  is  also  claimed 
as  a  new  article  of  manufacture ;  it  erystaliises  in  bright 
vellow  lamina-,  and  begins  to  soften  and  decompose  at  about 
340    C— A.  C.  \V. 

XXI.-PHOTOGRAPHY. 

Alhumiiitsed    Paper     Printing;     Essentials  for    Success 

in  .       G.  T.   Harris.      Brit    J.   Phot.,     1901,    48, 

[2172],  805—806. 

The  author  claims  that  the  albumin  process  is  capable  of 
giving  prints  which  cannot  be  excelled  for  quality  of  image, 
tone  and  surface;  he  recommends  generous  salting,  and  a 
s'dver  bath  of  at  least  50  grains  to  the  ounce,  made  alkaline 
with  sodium  carbonate  ;  nothing  but  perfectly  fresh  egg- 
albumin  must  be  used  in  the  maoufacturc  of  the  paper,  and 
the  key  to  success  throughout  its  treatment  is  alkalinity  ; 
perfect  fixing  is  more  important  than  much  washing,  which 
always  degrades  the  tone.  The  use  of  tartaric  and  citric 
acids  to  improve  the  keeping  qualities  of  the  paper  is  of 
doubtful  advantage  in  view  of  the  quality  of  the  resulting 
prints;  paper  sensitised  iu  the  neutral  bath  will  keep 
perfectly  for  three  or  four  weeks,  and  if  pressed  between 
blotting  paper,  saturated  with  sodium  carbonate,  does  not 
discolour  until  over  twice  that  time  has  elapsed.  The 
author  has  prints  up  to  forty  years  old  which  are  still 
perfectly  good. — J.  \Y.  H. 

"Paramul":  A  New  Developer.  K.  Jahr.  Brit.  J. 
Phot.,  1902,  49,  [2175],  32.  (See  this  Journal,  1901, 
1239.) 

The  author  has  tested  "  paramol,"  and  finds  that  it  brings 
up  the  image  rather  quickly,  density  and  detail  coming  out 
simultaneouslj-  afterwards.  It  is  soluble  in  12  times  its 
weight  of  water.  It  can  be  used  for  negatives,  dia- 
positives,  and  p.»pers.  It  yields  a  bluish  negative.  Com- 
pared with  a  standard  pyrogallol  developer  hy  means  of  a 
('hapiuan  Jones  plate  tester,  the  paramol  brought  out  the 
lower  numbers  more  strongly  in  five  minutes'  time ;  but  it 
gave  a  little  more  fog,  and  a  rather  steeper  gradation  of 
tones.  The  first  numbers  appeared  in  four  seconds  at  a 
temperature  of  20"  C— F.  H.  L. 
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Foggy  Plates  ;  Obscure  Causes  of .     Brit.  J.  Phot., 

1902,49,  [2175],  25. 

This  is  an  article  culling  attention  to  certain  practical 
causes  of  fogged  plates,  M-hich  are  explained  by  Hussell's 
investigations  (this  .Journal,  1897,  S25;  1899,  51G)  into 
the  action  of  hydrogen  peroxide  upon  sensitive  gelatin 
emulsion.  The  interior  parts  of  photographic  apparatus 
are  frequently  blacked  with  a  "  stain  "  or  varnish  con- 
taining terpeues,  or  they  comprise  certain  pieces  of 
waterproof  cloth,  &e. ;  and  so  while  the  goods  are  new, 
plates  put  into  them  show  local  or  general  fog.  Old  and 
seasoned  wood  is  capable  of  absorbing  the  fog-producing 
agent,  and  of  giving  it  oft'  afterwards,  more  or  less  rapidly 
according  as  the  temperature  is  higher  or  lower.  Linseed 
oil  and  copal  varnish  are  specially  active.  Of  the  materials 
used  to  make  paper,  cotton  and  hemp  are  passive  ;  but 
olher  substances  .are  active,  e.ij.,  straw  cellulose,  esparto, 
rt%x,  and  mechanical  wood  pulp— their  energy  increasing  in 
the  order  quoted.  Bleaching  destroys  the  action,  but  it 
sometimes  returns,  and  occasionally  the  size — a  rosin  size 
in  particular — gives  off  peroxide.  Thus,  in  packing  up 
plates,  contiict  between  paper  and  film  should  be  avoided,  and 
the  black  '•  needle-paper  "  often  employed  should  be  replaced 
by  (say)  paraffined  paper.  Printers'  ink  is  active,  its 
power  decreasing  with  age,  and  increasing  with  temperature; 
writing  ink  is  inert. — F.  H.  L. 

Latent  Image ;  Luppo-Cramer's  Experiments  on  the . 

Brit.  Jour.  Phot.,  1901,  48,  [2173],  820—821. 

The  controversy  on  the  nature  of  the  latent  image  between 
Abegg,  who  supports  the  nascent  silver  theory,  and  Eder, 
who  favours  the  sub-bromide  hypothesis,  has  taken  a  new 
turn  by  the  publication  of  the  experiments  of  Luppo- 
C'ranier.  .Silver  in  a  linely  -  divided  state  obtained  by 
reduction  from  a  Lippmann  emulsion  does  not  promote 
development  in  a  gelatin  plate,  and  when  the  finely  -  di- 
vided silver  was  converted  into  sub-hromide  by  sufficient 
bromine,  no  greater  effect  was  produced.  The  destractioo 
of  the  latent  image  by  bromine  has  no  (eight  in  the 
argument,  since  such  treatment  before  exposure  prevents 
the  formation  of  an  iuiage.  On  account  of  the  fact  that 
bromine  has  a  tanning  action  on  gelatin,  Luppo-Cranier 
turned  his  attention  to  collodion ;  a  weak  solution  of 
bromine  only  reduced  the  sensitiveness  of  a  collodion  plate 
if  dipped  before  exposure,  whilst  the  image  was  com- 
pletely destroyed  when  dipped  after  exposure.  By  addiu" 
silver  sub-bromide  to  the  collodion  emulsion,  development 
Mas  favoured  very  decidedly,  and  finely  divided  metallic 
silver  had  the  same  effect.  Luppo-Oramer  concludes  that 
the  latent  image  is  composed  solely  of  silver  bromide  in  an 
unstable  condition,  actual  reduction  not  taking  place  until 
a  developer  is  used. — J.  W.  H. 


XXir.-EXPLOSIVES,  MATCHES,  Etc. 

English  Patkxts. 

Eiplosit:'?  Powder;    Manufactuic  of .      H.  II.  Lake, 

London.     From  the  F.astern  Powder  Co  ,  liostou,  U.S.A. 
Eng.  Pat.  17,626,  Sept.  3,  1901. 

The  product  described  in  the  patent  is  claimed  to  be  semi- 
smokeless,  flameless.  and  odourless,  and  therefore  ]iar- 
ticularly  suitable  for  employment  in  coal  and  mineral 
mines;  it  is  also  stated  to  be  non-deliquescent,  and  to 
bear  storage  for  long  periods  of  time  without  deterioration. 
'I'he  special  points  claimed  are  the  exact  order  and  method 
of  mixing  the  ingredients,  and  the  use  of  the  gasoline. 
This  hydrocarbon  is  mostly  evaporated  during  manufacture, 
bat  a  residue  remains  which  is  said  to  act  as  a  binder, 
giving  great  cohesive  strength  to  the  cakes  during  and 
after  the  hydraulic  piessure.  To  make  a  batch  of 
;!iH)  11),  21  li  lb.  of  sodium  nitrate  and  40^-  lb.  of  a 
highly  gaseous  bituminous  coal  containing  from  30  to  40  per 
cent,  of  volatile  matter,  both  in  impalpable  powder,  are 
mixed  together,  and  then  incorporated  with  i  gall,  of 
gasoline.  The  whole  is  transferred  to  a  steam-jacketed 
mill,  fed  with  live  steam  as  hot  as  possible,  .and  ground  with 
two,  three,  or  even  more  gallons  of  boiling  water  until  the 


mixture  is  horaogeQeous.  After  runnins  for  20  minutes, 
38^  lb.  of  powdered  sulphur  are  introduced,  and  rhe 
grinding  coi  tinned  for  40  minutes  till  the  produ -t  is  dark 
brown  and  as  dry  as  possible,  without  letting  the  wheel  of 
the  mill  cut  through  on  to  the  bed.  The  material  is  next 
formed  into  cakes  by  means  of  hydraulic  pressure  not 
exceeding  400  lb.  per  square  inch.  It  is  then  grained  in  a 
corning  mill,  and  the  dust  removed.  The  grains  are  dried 
at  "  17.")""  for  10  hours,  and  glazed  for  10  hours,  adding  a 
little  graphite  when  the  first  four  hours  have  elapsed. 
Finally  the  explosive  is  graded  into  the  commercial  sizes. 

— F.  H.  L. 

Detdiuiliii/  Coiiipiisition  ;   Impnnal  Safcti/ •,  as  a  Siib- 

slitnte fur  Fidmiiiate  of  Meriury.      .1.  Fiihrer,    Viei:n;i. 
Eng.  Pat.  27.J5,  Oct.  16,  1901. 

For  the  detonation  of  high  explosives,  the  inventor  claims 
the  following  composition,  which  is  stated  to  be  absolutely 
safe,  and  to  explode  only  in  an  hermetically  closed  space  : — 
An  intimate  mixture  of  copper  .ammonium  nitrate,  potas- 
sium  nitrate,  sulphur  and  aluminium,  alone  or  mixed  with 
an  ammonium  nitrate  explosive  which  considerably  increases 
its  power. — J.  F.  B. 


XXIII.-ANALYTICAL  CHEMISTRY. 

APPARATUS. 

Thermo- Regulator ;   The  Sensitiveness  of  a . 

A.  W.  C.  Menzies.     Proc.  Chem.  Soc,  18,  [245]  10, 

The  following  details  have  been  recorded,  as  it  is  not 
generally  known  within  what  small  limits  of  temperature  a 
bath  may  be  kept  constant,  using  gas  heating  and  the  ordinary 
form  of  regulator.  The  glass  "  horse-shoe  "  reservoir  was 
of  the  usual  form,  with  a  capacity  of  390  c.c.  and  an 
onter  surface  of  about  6.")0  sq.  cm. ;  to  this  reservoir  the 
ordinary  (J-for"'  regulating  tube  which  contains  mercury, 
was  fused  on  and  the  glass  connections  so  bent  that  all  the 
tubes  containing  enclosed  liquid  were  under  the  water  of 
the  bath.  As  toluene  was  used  for  the  expanding  liquid, 
the  stopcock  that  closes  one  limb  of  the  (J-'ube  was 
lubricated  with  .syrupy  phosphoric  acid.  The  bath  held 
14  litres  and  was  of  enamelled  iron,  with  no  jacket.  The 
stirrer  was  driven  by  a  small  electromotor,  and  care  was 
taken  that  a  portion  of  the  vibration  of  the  motor  was 
communicated  to  the  regulator,  thus  aiding  the  free  move- 
ment of  the  mercury  in  response  to  the  pressure  of  the 
toluene.  The  gas  supply  to  the  bye-pass  was  adjusted  by 
a  screw-dip  in  such  a  way  that  the  bye-pass  flame  alone 
was  nearly  sufficient  to  maintain  the  temperature.  Using 
a  tube  of  3'1  mm.  bore  for  the  outer  limb  of  the  regulator, 
the  temperature  of  the  hath  can  lie  kept  constant  at  IS' 
within  a  total  range  of  0-008  ,  that  is,  0-004"  on  each  side 
of  the  middle  point.  After  24  days,  using  nnfillered  coal- 
gas,  the  actual  temperature  was  the  same  as  at  starting, 
and  the  closeness  of  regulation  was  found  still  within  the 
above  limits.  If  narrower  tubes  be  used,  it  is  well  to  dry 
and  filter  the  gas.  The  inlet  tube  that  leads  the  gas  down 
to  the  surface  of  the  mercury  is  cut  off  square  and  should 
be  so  wide  that  on  trial  the  mercury  rises  higher  in  it  than 
in  the  space  between  it  and  the  regulator  tube.  A  bore  of 
1"9  mm.  for  the  outer  limb  of  the  regulator  gave  a 
temperature  variation  in  the  balh  of  not  more  (though 
probably  less)  than  0  0025  (total  range).  The  difference 
of  temperature  between  bath  and  room  was  6 — 7" ;  if  the 
flame  were  removed,  the  hath  was  found  to  cool  0'l°in 
4-5  minutes.  With  this  regulator,  a  well-tapped  calorimetric 
thermometer  by  Golaz,  divided  into  fiftieths  of  a  degree, 
remained  apparently  stutionary  to  an  estimated  tenth - 
division,  as  also  did  a  "  Beckman  "  thermometer  graduated 
directly  to  hundredths. 

INORGANIC-  QUALITA  Tl  VE. 

Phosphorus  in  Presence  of  Alcohol ;  The  Mitscherlirh  Test 

for J.  Habermann  and  A.  Oesterreicher.      Zeits. 

"anal.  Chem.,  1901,  40,  761  —  766. 

In  view  of  the  fact  that  the  characteristic  luminosity  of 
traces  of  yellow  phosphorus   is  prevented  by  alcohol,  while 
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the  detection  of  phosphoric  acid  in  the  oxidised  distillate 
is  uo  proof  of  their  presence,  two  moditication,  of  the  above 
test  are  recommended 

I.  A  small  separating  funnel  containing  water  passes 
through  the  cork  of  the  condenser  he-ide  the  tube  from  tiie 
boiling  flask  ;  the  distillation  is  carried  out  as  usual,  and  when 
hot  vapours  are  felt  to  enter  the  condenser,  water  is  allowed 
to  flow  in  from  the  funnel. 

•>.  The  distillate  is  collected  in  fractions,  small  at  first  ; 
these  are  diluted  with  water  in  a  dark  room. 

In  each  case,  the  addition  of  water  produces  a  luminosity 
not  previously  observed  when  phosphorus  and  alcohol  ate 
present  together,  e.y.,  in  the  distillation  of  ."JO  c.c.  of  water 
containing  a  little  ferrous  sulphate  and  sulphuric  acid, 
.'iO  c.c.  of  alcohol,  and  one  match-head  whieh  contained 
1  '6  rugrms.  of  phosphorus. 

With  regard  to  the  delicacy  of  Mitscherlich's  test,  the 
authors  quote  G.  Baumert's  opinion  (Lehrbueh  der  gerieht- 
lichen  Chemie,  16 i),  that  1  mgrra.  of  phosphorus  in 
200  grms.  causes  a  phosphorescence  which  lasts  half  an  hour; 
and  Fiesenios,  who  remarks  (Introduction  to  Qualitative 
Analysis,  16th  German  edition)  that  the  glow  caused  by 
1  ■  5  mgrms.  of  phosphorus  in  200  grms.  lasts  while  over 
90  grms.  are  distilled  ;  which  is  here  interpreted  to  mean 
that  much  less  than  1  part  of  phosphorus  in  100,000  can 
he  detected,  in  opposition  toMnckerji  (Zeits.  aaorg.  Cheni., 
27  "4),  who  states  :  "  Fresenius  lias  proved  that  the  de- 
tection of  phosphorus  by  the  Mitscherlich  test  is  only  just 
possible  when  1 'lO  grms.  of  the  mixture  contain  1  '5  nigrm. 
of  phosphorus." — J.  X.  G. 

Ailrou.i    Acid;  Allegid    Heartkm   of    Bnicine   wllh .    ' 

G.  Lunge.     Zeits.  angew.  Chem.,  1902, 15,  [1],  1—3.        ] 

Ix  L.  \V.  Winkler's  paper  in  Chem.-Zeit.,  1901,  58C,  on  the 
determination  of  nitric  and  nitrous  acids  in  natural  waters 
(this  Journal,  1901,937),  thestatement  occurs  that  a  brucine 
sulphuric  acid  solution  is  coloured  in  the  same  degree  by 
equivalent  solutions  of  nitrites  and  nitrates;  while  liUn<,'e 
and  licvoff,  when  publishing  their  method  of  estimating 
nitrates  with  brucine,  stated  that  nitrous  acid  or  nitrosyl- 
sulphuric  acid  do  not  give  the  colour  reaction  with  brucine. 

(Ju  reinvestigating  the  subject,  the  author  found  great 
difficulty  in  obtaining  nitrites  for  analysis  free  from  nitrates, 
cnrefully  prepared  silver  nitrite  contained  nitrate,  while 
sodium  nitrite  was  found  to  alter  rapidly  when  its  aqueous 
solution  was  kept. 

Amy]  nitrite  was  found  free  from  nitrate,  and  a  few 
drops  added  to  a  cold  mixture  of  '.)  J  per  cent,  sulphuric 
acid  diluted  with  one  liftb  of  its  volume  of  water,  aud  used 
as  nitrons  acid  solution.  "  Chemically  pure  "  sulphuric  acid 
was  not  perfectly  freed  from  nitrates  (^ven  by  boiling  with 
ammonium  sulphate  for  three  hours,  Bruciue  dissolved  in 
this  acid  gave  no  colour  reaction  with  the  above  nitrosyl- 
snlphuric  acid  solution  from  amyl  nitrite,  or  with  a  freshly 
prepared  solution  of  sodium  nitrite  in  boiled  water.  If 
water  was  added  to  these  mixtures,  a  colour  was  at  once 
noticed,  dice  to  the  nitric  acid  formed  by  the  reaction 
;!KO„II  =  XO3II  +  2N()   +  I1;0, 

In  mixing  nitrite  solutions  with  sulphuric  acid,  they 
should  be  added  drop  by  drop  to  the  sulphuric  acid,  wliiih 
is  continually  shaken,  otherwise  nitric  acid  will  be  formed. 

The  author  concludes  that^brucine  does  not   react  with 

itnaltered  nitrous  acid. — J.  N.  G. 
I 

Hydroxylamine ;    New    Colour    Jieaction    of  . 

\V.  C.  Ball.     Proc.  Chem.  Soc,  18,  [245],  9. 

Dup.iNG  the  course  of  some  experiments  on  the  action  uf 
bydroxylnminc  salts  on  nickel  sulphide,  the  author  obtained 
an  intense  purple  coloration,  which  proved  eventually  to 
be  independent  of  the  prcsenci-  of  nickel  or  any  other 
metal. 

The  production  of  this  I'olour  is  :i  very  delicate  test  foi 
bjdroxylamine,  as  solutions  so  dilute  as  no  longer  to 
reduce  Fehling's  solution  perceptibly,  either  in  the  cold  or 
on  boiling,  easily  respond  to  this  test.  The  best  method  of 
applying  the  reaction  is  to  boi!  the  hydroxylamine  solution 
with  one  or  two  drops  ut  jellow  aniiuouium  sulphide 
solutiou  UBti)  a  precipitate  of  sulphur  is  protluced  ;  two  or 


three  cubic  centimetres  of  0'880  ammonia  solution  are 
then  added,  and  finally  an  equal  volume  of  strong  pure 
alcnhol. 

The  purple  olonr  thus  developed  exhibits  a  characteristic 
aksorption  spectrum,  consisting  of  a  wide  baial  covering 
the  yellow,  oraiiL'C  and  part  of  the  green.  In  stronger 
solutions,  the  violet  and  blue  are  absorbed,  and  in  very 
strong  solutions  the  green  rays  also,  so  that  the  only  light 
transmitted  is  a  band  in  the  red. 

With  a  dilution  of  1  part  of  hjdro.xylamine  in  2,000  of 
water,  tlie  coloration  is  intense  and  the  band  very  distinct  ; 
with  a  dilution  of  1  )iart  in  300,000  of  water,  the  coloration 
is  still  strong,  and  the  band  perceptible  in  3  centimetres 
thickness  of  the  solution.  By  means  of  this  test,  hydroxyl- 
amine may  be  detected  when  the  dilution  does  not  exceed 
I   part  in  500,01)0  of  water. 

The  production  of  the  colour  is  well  adapted  for  showing 
the  formation  of  hydroxylamine  by  the  action  of  metals, 
for  example,  tin,  on  nitric  acid.  It  also  serves  as  a  very 
good*means  of  distinguishing  hydroxylauiine  from  hydr- 
azine, as  the  latter  base  does  not  produce  the  colour.  The 
lohmred  substance  is  also  produced,  aud  can  be  obtained  in 
the  solid  form,  b}^  the  action  of  dry  ammonia  on  an 
alcoholic  solution  of  sulphur  monobromide,  or  an  acetone 
solution  of  nitrogen  sulphide  in  presence  of  a  little 
lij'drogen  sulphide. 

The  colouring  matter  seems  to  be  the  same  as  that 
observed  by  Fordos  and  Gelis  when  nitrogen  sulphide 
containing  sulphur,  is  treated  with  alcoholic  potash. 

INORGANIC— QUANTITATIVE. 

Sulphurctli'd  Hi/drdf/at  in  Mineral  Waters,  Sfc. ;  Detenni- 

nafion  of  Small  (JiiU'itiiies  of  .      L.   W.  Winkler. 

Zeits.  aiial.  Chem.,  19'M,  40.  [12],  772-774. 

A  COLORIMETRIC  method   available  for  quantities  of  sul- 
phuretted hydrogen  less  than  l-.j  c.c.  per  litre.     It  is  not 
affected  by  thiosulphates  often  present. 
The  following  solutions  are  required  : — 

1.  25  grms.  of  crystallised  Kochelle  salt,  5  grms.  of  sodium 
hydiate,  aud  1  grm.  of  lead  acetate  in  100  c.c.  ' 

2.  1  grin,  of  arsenious  acid  dissolved  in  dilute  hydro- 
chloric acid  is  added  to  100  c.c.  of  fresh  hydrogen  sulphide 
solution,  and  the  precipitiited  arsenic  trisulphide  washed 
.and  dried  at  100  C. ;  0-03C7grm.  of  this  preparation  is 
dis.solved  just  before  use  in  a  few  drops  of  ammonia  aud 
made  up  to  100  c.c.  (1  c.c.  =  0'l  c.c.  hydrogen  sulphide  gas 
at  0°  C.  and  700  mm.) 

100  c.c.  of  the  water  to  be  analysed  are  mixed  with 
5  c.c.  of  solution  1  in  a  flask  of  about  150  c.c.  capacity.  A 
similar  flask  contains  100  c.c.  of  distilled  water  and  5  c.c.  of 
solution  1 ;  to  this  the  .ammonium  thioarsenite  solution  2  is 
added  from  a  small  burette  till  both  liquids  appear  equally 
eoh)ured.  Each  c.c.  added  corresponds  to  1  c.c.  sulphuretted 
hydrogen  gas  per  litre  in  the  w  ater. 

In  analysing  water  from  sulphur  springs  it  is  recommended 
to  use  stoppered  bottles  for  the  samples  which  are  almost  filled 
h}  100  c.c.,  and  to  add  5  c.c.  of  soltition  1,  with  a  pipette 
reaching  to  the  bottom  of  the  bottle,  which  is  then  violently 
sliakeu.  The  comparison  is  made  with  95  c.c.  of  distilled  water 
and  5  c.c-  of  solution  1 . 

Single  results  differ  by  about  0-05  c.c.  from  the  meau 
value  of  a  scries. — J.  N.  G. 


Detection    and    Determination   of 
D.   A.    Roche.     Monit.   Scient., 


Hydrogen     Peroxide ; 
Oxalic  Acid  in 

1901,15,  [719],  694 

If  there  bo  present  oxalic  acid  as  an  adulterant  of  com- 
mercial hydrogen  peroxide,  an  addition  of  even  2  grms. 
per  litre  would  destroy  the  sharpness  of  the  end  reaction  with 
permanganate,  and  would  consequently  render  the  samjile 
open  to  suspicion.  Since,  ho.vever,  the  two  products  arc 
used  simultaneously  in  various  blt-achiug  operations,  the 
author  gives  the  following  methods  for  the  detection  and 
determination  of  oxalic  acid  in  hydrogen  peroxide. 

Detection,  -If  the  sample  of  hydrogen  peroxide  is 
strongly  acid  (more  than  5  grms.  of  II0SO4  per  litre),  it  is 
partially  neutralised  with  ammonia  or  carbonate  of  soda. 
.Vium'inium  acetate  is  then  added,  aud   finally  a  few  drops 
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of  a  solution  of  calcium  sulphate  (or  a  0"2 — 0-3  per  cent, 
solution  ot  acetJite  or  chloride  of  calcium).  If  oxalic  acid- 
is  present,  a  white  turbidiiy  appears.  If  tba  acidity  ot  the 
sample  is  less  than  ,5  arms,  ot  lI„StJ,,  per  litre,  it  is  not 
ncre-sary  to  ueutialise  before  jiddin;;  aninionium  acetate, 
and  if  the  amount  of  oxalic  acid  present  is  more  than  1  or 
•_'  jTrms.  per  litre,  the  addition  of  ammonium  acetate  may  be 
dispensed  with. 

Delenniuation. — An    amount    of  the    sample   containing 

1  — 2  decigrms.  of  oxalic  acid  is  made  up  to  about  200  c.c, 
and  the  ncidity  of  the  liquid  is  so  adjusted  by  the  addition 
of  acetic  acid  or  ammnuia,  that   it  corresponds  to  about 

2  gims.  of  HoSOj  per  litre.  Two  gnus,  of  ammonium 
acetate  are  added,  the  liquid  brought  to  gentle  ebullition, 
and  then  excess  of  calcium  acetate  solutiim  run  in,  drop  by 
drop,  but  fairly  rapidly.  The  whole  is  allowed  to  stand  for 
two  or  three  hours,  the  clear  liquid  decauted  through  a 
filter  aud  the  precipitate  washed  bj'  decantation.  The 
precipitate  on  the  filter  is  decomposed  by  100  c.c.  of  hot 
dilute  (1  in  ao")  sulphuric  ai'id,  and  the  solution  which 
passes  through  the  filter  is  collected  in  the  vessel  containing 
the  main  portion  of  the  precipitate.  The  whole  is  then 
heated  to  70'  C.  and  titrated  with  permanganate. — A.  S. 

Slanuoiis  Chloride ;  Volumetric  Determination  of  Copper, 
[run,  Antimnmj,  Zinc-dust,  Sulphur  in  Sulphides,  Glu- 
cose, aud  Suf/ar,  hy  means  of .     F.Weil.     Comptes 

Kend.,  134,  [2],  115. 

TiiEsK  titrations  can  all  be  operated  in  the  cold.  Into  the 
fl.isk  in  which  the  titration  is  to  be  carried  out  are  intro- 
duced 10  c-.c.  of  the  liquid  for  titration,  30  c.c.  of  hydro- 
chloric acid,  aud  some  fragments  of  white  marble.  The 
carbon  dioxide  cvohcd  expels  the  air,  and  thus  prevents 
re-oxidation  of  cuprous  chloride,  &c.  When  working  with 
boiling  liquids,  the  hydrochloric  acid  evolved  serves  the 
same  purpo.-e,  but  the  unpleasantness  of  working  iu  these 
acid  fumes  is  avoided  by  doing  the  titratiou  in  the  cold. 

—J.  T.  D. 

Cements  ;     Delerminulion    of    Alkalis    in    Portland    and 

Natural .     T.   B.    Stillmau.      Cbem.    Centr.,   1901, 

2,  [26],  1369. 

Klein    and  I'eckham   describe   in   the   New   York   State 
Journal  of  May  20,  1901,  the  methods  used  by  them  for 
the  examination  of  cement,   and  decide  in  favour  of  the 
author's    method    (see   this   Journal,    1894,    278).      They, 
however,  propose  to  omit  the  determinatiou  of  alkalis,  as   I 
it  is  tedious  and  is  of  no  special  importance.     Th3  author 
states  that  this  view  may  perhaps  be  accepted  as  regards  , 
Portland  cement,  in  which  the  amount  of  alkali  is  usually 
less  than  3  per  ceut.,but  not  in  the  case  of  natural  cements,   j 
containing  5 — 9  per  cent,  of  alkali.    I'o  shorten  the  method, 
the  author  evaporates  the  filtrate  from  the  lime  precipitation, 
with  sulphuric   acid,  ignites  to  constant  weight,  weighs  the 
mixed   magnesium    and   alkali   sulphates,   determines   the 
magnesium  as  pyrophosphate,  aud  thus  obtains  the  alkalis 
by  difference. 

In  view  of  this  modification,  the  author  gives  a  new 
scheme  for  the  analysis  of  cements,  the  results  bein" 
calculated  to  the  cement  diied  at  105  C.  tiuartz  and 
combined  silica  are  separated  by  Fresenins'  method. — .\.  S. 

Ferro-Siliroiis  ofliiijh  Pereenltiye,  Determination  of  Silicon 

in ,  hy  means  of  Sodium   Pcro.iide.     C.  Ramorino. 

Monit.  Sciem.,  1902".  16,  [1],  IS. 

If  ferro-silicon,  rich  in  silicon  and  carbon,  be  directly 
attacked  by  sodium  peroxide,  the  reaction  is  too  violent. 
The  reaction  is  gentle  and  complete  if  0-J  grm.  of  the 
ferro-silicon,  well  ground  with  10  grms.  of  a  mixture  of 
sodium  and  potassium  carbonates,  be  treated  with  1  grm. 
of  peroxide.  The  crucible  is  slowly  heated  before  the 
blowpipe,  and  when  the  attack  is  complete,  it  is  placed  to 
cool  on  a  steel  plate  ;  the  melt  is  then  treated  in  a  porecliiin  | 
dish  with  water,  and  afterwards  with  dilute  hjdrochloric 
acid.  The  liquid  is  evaporated  to  dryness  with  10  c.c.  of  ■ 
nitric  acid  and  2  grms.  of  potassium  chlorate,  the  residue 
healed  at  110^  C.,  taken  up  iu  hydrochloric  acid,  the 
solution  boiled,  and  the  silica  filleicd  off. — X.  C.  W. 


Silver  I  Determination  of ,  in    Muffle    Residues. 

I         K.Sander.    Zeits.  angew.  Chem.,  19o2, 15    [21,32. 

Thi:  material  left  in  the  muffle  after  distilling  off  the  zinc, 
contains  most  of  the  lead  and  all  the  silver  of  the  original 
ore.  together  with  20  or  .'U)  per  cent,  of  unburiit  coal.  The 
proporli..n  of  sih'er  may  he  determined  either  hy  a  wet 
process,  which  requires  much  time  and  material,  or  by 
assay  after  burning  away  the  carbon.  This  latter  opera- 
tion, however,  is  tedious,  and  the  author  theiefore  proposes 
to  remove  the  carbon  instantaneously  by  treating  the  sample 
with  an  oxidising  mixture,  composed  of  80  per  cent,  of 
potassium  nitrate  and  20  per  cent,  of  sodium  peroxide. 
20gni!S.  of  the  coarsely-powdered  residue  are  mixed  with 
5&  grnis.  of  this  powder,  and  the  whole  is  dropped  iu 
quantities  of  3  or  4  grms.  at  a  time  into  a  red-hot  iron 
crucihl,-.  When  the  reaction  is  finished,  a  sufficient 
quantity  of  a  flux  (sodium  carbonate,  14  parts;  calcined 
borax,  8  parts;  cream  of  tartar,  2  parts)  is  added,  and 
then  10  grms.  of  htharge,  free  from  silver.  After  igniting 
till  the  mass  is  in  quiet  fusion,  the  metallic  button  is 
removed  and  finally  cupelled  in  the  usual  way.  Results 
obtained  by  all  three  processes  agree  satisfactorily. 

— F.  H.  L. 

Copper,  Lead,  Antimony,  and   Tin  ;  Separation  of , 

in  Alloys.     Solubility  of  Copper   Sulphide  in  Alkaline 
Sulphides.     A.  Kossing.     Zeits.  anal.   Chem.,  1902,  41 

[lJ.1-11. 

Ybli.ow  sodium  or  potassium  sulphide  is  used  to  dissolve 
I  out  autimony  and  tin  when  the  precipitated  sulphides  of 
the  above-mentioued  metals  may  contain  stannous  sulphide  ; 
the  author  has  found  that  this  method  is  inaccurate,  as  some 
copper  id  also  dissolved  as  Na-jCugS-.. 

The  same  error  is  attached  to  the  separation  by  fusion 
with  sodium  carbonate  and  suiphur,  and  it  follows  from  tiie 
author's  results  that  colourless  sodium  sulphide  must  be 
used  for  the  separation  of  metals  of  the  sulphuretted 
hjdrosrea  group  wheu  copper  is  present.  The  following 
method  is  recommended  :  2  grms.  of  turnings  are  dissolved 
in  the  smallest  possible  quantity  of  aqua  regia,  the  solution 
warmed  with  a  little  potassium  chlorate,  diluted,  and  some 
tartiiric  acid  added,  followed  by  caustic  soda  till  faintly  alka- 
line. The  precipitation  is  effected  with  the  smallest  possible 
excess  of  colourless  sodium  sulphide.  After  warmiao-  and 
allowing  the  precipitate  to  settle,  it  is  washed  whh  hot  water 
containing  a  little  sodium  sulphide,  without  bringing  it  upon 
the  filter,  then  dissolved  in  hot  dilute  nitric  acid,  and 
copper  and  lead  separated  from  the  solution  as  usual. 

The  filtrale  containing  antimony  and  tin  is  warmed  and 
decolorised  by  hydrogen  peroxide,  approximately  neutral- 
ised by  hydrochloric  acid,  and  a  hot  solution  of  25  to 
30  gnus,  of  oxaliiracid  added  to  the  warm  liquid,  wliich  is 
now  boiled  for  half  an  hour  in  a  current  of  sulphuretted 
hydrogen,  coutinuing  to  lead  in  the  gas  for  5 — lo  minutes 
after  withdrawing  the  flame.  The  precipitated  antimony 
sulphide,  retaining  a  little  tin,  is  filtered  aud  washed  with 
hot  water,  redissolved  in  the  least  quaiuity  of  sodium 
sulphide  or  ammonium  sulphide,  and  the  treatment  re- 
peated with  hydrochloric  acid,  15  lo  20  gnus,  of  oxalic 
■  acid,  and  sulphuretted  hydrogen  for  15  minutes. 

The  precipitate  of  antimony  sulphide  must  he  freed  from 
sulphur  by  washing  with  alcohol,  then  with  a  mixture  of 
aleohcd  and  carbon  bisulphide,  finally  with  pure  alcohol  and 
ether.  After  drying,  the  precipitate  is  removed  from  the 
filter,  the  residue  dissolved  in  a  little  hot  ammonium  sul- 
phide, and  evaporated  and  ignited  in  a  weighed  porcelain 
crucible.  The  bulk  is  now  added  and  repeatedly  oxidised 
with  fuming  nitric  acid  till  all  free  sulphur  is  removed.  The 
cnicihle  is  fitted  into  iin  opening  cut  in  an  asbestos  plate, 
and  gradually  heated  by  the  blowpipe.  The  antimony  is 
weighed  as  Shj'  'j. 

Excess  of  ammonia,  ammonium  sulphide  and  acetic  acid 
are  added  to  the  united  filtrates  containing  tin,  or  to  an 
aliquot  part  if  the  alloy  is  rich  in  tiu,  which  is  weighed  as 
SuO.j.  The  author's  method,  combined  ivith  the  above 
described  adaptation  of  the  methods  of  Clarke  and  Brunck, 
gave  the  following  results  in  four  analy.ses  of  a  while  metal 
for  bearings. 
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Ph 

4-62 

8-18 
10-fiO 
76-12 

4-61 

8-17 
10-86 
76-06 

4'63 

8-18 
10-94 
75-90 

4-63 

Cu 

Sb 

8-19 

10-98 

Sn 

76-10 

99-82 

99-70 

99-68 

99-90 

—J.  N.  G. 

ORGANIC— QUALITATIVE. 

Vegetable   Oils    in  Animal  Fats  ;  Detection    of ,  hij 

the    Phytoslerol    Acetate     Test.       A.    Bomer.       Zeits. 
Untci-such.  Nahr.-Genussm.,  1901,  4,  [23],  1070—1095. 

Tun  author  gives  further  pnrticuhirs  of  his  method  of 
detecting  vegetable  fats  by  the  phytostcrol  acetate  method 
(this  Journal,  1901,  1147"),  which  he  shows  by  the  results 
iif  experiments  to  be  two  or  three  times  as  sensitive  as  the 
ordinary  phytosterol  test. 

Melting  Points  of  Phytosterol  and  Cholesterol  Esters. — 
III  former  communications  the  melting  points  given  by  the 
author  are  all  uncorrected.  He  now  gives  the  following 
corrected  figures,  the  true  melting  point  being  taken  as  the 
temperature  of  complete  fusion  ;^ 


Cholesterol. 

Phytosterol, 

'C. 
148-4—150-8 

96-8 
114-3-114-8 

96-8 

00-8 
148-4 

ISS'O — 143'8 

Acetic  jii'id  esters 

135-6-137-0 
100-0— 117-:i 
86-5—  90-6 
145-3—148-4 

But,\  ric  acid  (normal)  estt-rs 

Of  these  the  author  shows  by  experimental  and  other 
reasons  that  the  acetic  esters  are  the  most  suitable  for  the 
test,  which  should  be  used  in  conjunction  with  the  ordinary 
phytosterol  test. 

The  Phi/losterol  Acetate  Test. — The  crude  phytosterol 
or  cholesterol  is  obtained  from  100  grms.  of  the  fat  in  the 
usual  way  (this  Journal,  1898,  9 '14).  The  mass  is 
saponified  a  second  time,  treated  with  ether,  the  ethereal 
solution  shaken  repeatedly  with  water  to  remove  soap,  the 
solvent  evaporated,  and  the  residue  dissolved  in  the 
smallest  possible  quantity  of  absolute  alcohol,  and  left  to 
crystainse. 

The  crystals  first  separating  are  examined  micros- 
copically to  determine  whether  they  consist  of  phytosterol, 
cholesterol,  or  a  mixture,  after  which  the  alcohol  is 
evaporated  on  the  water-bath,  and  the  residue  treated  with 
2 — 3  c.c.  of  acetic  anhydride.  The  dish  is  then  covered 
with  a  glass,  heated  over  a  wire  gauze  until  the  liquid 
boils,  when  the  excess  of  acetic  anhydride  is  evaporated 
on  the  water-bath.  The  residue  is  dissolved  in  a  suffi- 
cient quantity  of  hot  absolute  alcohol  (10—23  c.c  for 
0-1  to  0-3  grm.  of  cholesterol),  the  dish  being  heated 
over  wire  gauze  or  asbestos.  A  few  c.c.  of  alcohol  are 
added  to  prevent  imuudiate  crystallisa'.ion,  and  the  clear 
solution  allowed  to  stand  at  the  ordinary  temperature. 

When  half  to  two-thirds  of  the  liquid  is  evaporated,  ami 
the  greater  part  of  the  ester  has  separated,  the  crystals  are 
brought  on  to  a  small  filter  with  the  aid  of  a  spatula  and 
2  — 3  c.c.  of  9.5  per  cent,  alcohol.  The  contents  of  the  filter 
are  dissolved  in  5  to  10  c  c.  of  absolute  alcohol,  rccrystal- 
lised,  and  again  collected,  this  recrystallisation  being  con- 
tinued so  long  as  the  material  lasts. 

The  melting  point  of  the  crystals  is  determined  after  the 
third  and  each  subsequent  crysi»!lisation.  If,  after  the  last 
crystallisation  the  ester  is  not  completely  melted  at  116'^  (_"., 
the  presence  of  vegetable  oil  is  probable,  but  it  the  melting 
point  IS  117°  C.  (eorr.)  or  higher,  the  author  considers  that 
its  presence  is  proved  with  certainty. 

\'egetable  oils  containing  considerable  quantities  of 
phytosterol,  e.g.,  cotton-seed,  earth-nnt,  scsanii',  rape, 
hemp,  poppy,  and  linseed  oils,  can  he  detected  lij-  this  test 
when  only  present  to  the  extent  of  1  to  2  p'-r  cent,  in 
animal  fats  (with  the  possible  exception  of  egg  oil,  marine 
animal  oils,  and  wool  fat). 

In  the  case  of  other  vegetable  oils,  such  as  olive,  palm, 
aiicl  italm-kcrnel  oils.aiid  probably  (-ocoaiujt-oil. which  contain 


less  phytosterol,  the  presence  of  from  3  to  5  [ler  cent,  can 
be  detected.  When  added  to  egg  oil,  however,  not  less  than 
20  per  cent,  of  these  oils  can  be  identified  with  certainty. 

-  C.  A.  M. 
diethyl  Alcohol ;   Detection  of  ,  in  Alcoholic  Liquids. 

J.  Habermann  and  A.  Oesterreicher.     Zeits.  anal,  ('hem,, 

1901,  40,  [11].  721—724. 
G.vzeseuve's  test  with  dilute  potassium  permanganate  is 
modified  as  follows  : — Two  drops  of  cau.stic  potash  solution 
(10  per  cent.)  are  added  to  10  c.c.  of  the  liquid  under 
examination,  and  followed  by  one  or  two  drops  of 
N/IO  potassium  permanganate  solution,  and  the  mixture 
vigorously  shaken.  Under  these  conditions,  instead  of  the 
colour  being  immediately  discharged  (presence  of  methyl 
alcohol),  or  slowly  disappearing  iu  the  course  of  2(i  minutes 
(absence  of  methyl  alcohol)  the  following  result  is  obtained  : 
((()  if  methyl  alcohol  is  present,  the  colour  becomes  yellow 
within  one  minute  and  there  is  only  a  momentary  appear- 
ance of  green  ;  (i)  if  methyl  alcohol  is  absent,  a  distinct 
series  of  colour  changes  to  violet,  blue,  green,  and,  finally, 
yellow  ensues,  the  green  being  specially  pronounced  ;  the 
whole  change  occupies  at  least  five  minutes.  If  the  liquid 
contains  less  than  .')  per  cent,  of  methyl  alcohol,  it  should 
be  distilled  and  the  first  fraction  tested  in  the  way  de- 
scribed.— K.  L.  J. 

Aldehydes;  Neir  Reagent  for .     Erdniann.     Chem. 

and  Druggist,  1901,  69.  [1144],  1053. 

The  author  proposes  to  use  dimethylhydroresorcinol  in  place 
of  hydroresorcinol  as  a  reagent  for  aldehydes,  as  it  gives 
condensation  products  which  are  much  more  insoluble  in 
water.  The  following  aldehydes  give  condensation-pro- 
ducts having  well  defined  melting-points  : — formaldehyde, 
in.  pt.  187'— 188'  C.  ;  acetaldehyde,  m.  pi.  139°— 140°  C.  ; 
furfural,  m.  pt.  158° — 160'  ( '. ;  and  ben-/.oic  aldehyde,  ui.  pt. 
193°  C.  J3y  boilirg  the  coudens.ition-products  with  acetic 
anhydride  under  a  reflux  condenser,  water  is  abstracted  and 
anhydrides  are  formed,  which  again  have  characteristic  melt- 
ing points.  Cinuamic  aldehyde  and  vanillin  yield  well-defined 
conii>ounds  in  this  manner. — .\.  >S. 

Morphine;   Characieristir   Reaction  for .     G.  Fleurj-. 

Ann.  Chim.  anal,  appl.,  6,  -417.     Chem.  Ceutr.,  1902,  2, 
[26],  1370. 

If  a  sulphuric  acid  solution  of  morphine  be  treated  with  lead 
peroxide  and  shaken  for  6-8  minutes,  afnint  red  coloration 
is  produced.  The  filtrate,  when  treated  with  ammonia, 
becomes  a  deep  chestnut  brown  in  consequence  of  the 
formation  of  protocatechuic  acid  ;  if  soda  be  used  in  place 
of  ammonia,  the  colour  produced  is  not  so  dark.  No  pre- 
cipitate is  produced,  and  the  coloration  remains  unaltered 
for  several  hours.  If  only  a  small  quantity  of  the  substance 
t;i  be  tested  is  available,  it  is  stirred  with  a  drop  of'sulphuric 
acid  on  a  porcelain  crucible  lid  for  6 — 8  minutes,  tiien  a 
clear  drop  allowed  to  How  to  the  .side  and  a  dr.ip  of  ammonia 
added.  In  presence  of  morphine  the  bro%vn  coloration  is 
produced  immediately.  Lefort  has  proposed  the  use  of 
iodic  acid  as  the  oxidising  agent,  but  this  is  not  so  good,  as 
with  the  ammonia  any  excess  forms  a  white  precipitate  of 
ammonium  iodate.  -—A.  5>. 

Colloids  ;   Deep  Red  Gold  .Solution  as  a  Benyenl  for . 

R.  Zsigmoiidy.     Zeits.  anal.  Chem.,  1901,40,  [H].  69' 
—719. 

When  neutral  salts,  bases  or  acids,  are  added  to  the  deep 
red  aqueou.s  solution  of  metallic  gold,  a  change  of  colour  to 
blue  or  dark  violet  ensues,  but  this  change  does  not  take 
place  if  small  quantities  of  certain  colloids  he  present. 
The  author  has  investigated  this  reaction  as  a  qualitative 
and  quantitative  test  for  colloids,  and  for  the  latter  ]iurposc 
defines  the  "gold  value "  as  "that  {minimum)  number  of 
willitfranis  nC  the  given  colloid  which,  trhcn  added  to  10  c.c. 
of ''a  well-prepared  ilrep-rcd  gold  solution  (^containing 
(1-0053 — 0-0058  per  cent,  of  gold)  and  folUnced  In/  \  c  c.  of 
common  salt  solution  (sp.  gr.  1-07)  prevents  the  colour 
\   change  to  violet  or  any  of  its  shades." 

The  gold  solution  must  be  made  with   very  puro  water, 
redistilled  and   condensed  in   a  silver  worm.     120  c.c.  are 
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heated  to  boiliog  in  a  beaker  (Jena  glass  should  be  always 
used  for  this  reagent),  2-5  c.c.  of  a  solution  made  by 
dissolving  G  grms.  of  crystalline  AnCljH.SH.X)  in  a  litre  are 
added,  together  with  3 — 3-5  c.e.  of  purest  potassium  car- 
bonate soiuiion  ((1-18  normal;,  and  the  mixture  well  stirred. 
3-5  c.c.  of  formaldehyde  solution  (0'3  c.c.  of  commercial 
formalin  to  100  c.c.  of  H.,0)  are  now  added,  when  the 
deep-red  colour  develops.  This  solution  contains  0' 005 — 
0-006  per  cent,  of  gold,  is  fairly  permanent  and  should  not 
precipitate  when  boiled,  but  if  ke]it  for  any  length  of  time, 
it  should  be  tested  with  gum  arabic  or  dextrin  of  known 
value  before  use. 

The  Qualitative  test  is  made  as  follows  :  r> — 10  c.c.  of  the 
gold  solution  are  placed  in  a  beaker,  a  few  drops  of  the  col- 
loidal solution  are  added,  and  then  J  — 1  c.c.  of  salt  solution. 
If  the  colour  does  not  change,  one  may  conclude  that  a 
colloid  is  present.  If  blue  or  violet  appears,  the  test  is 
repeated  with  rather  more  colloid.  If  the  colour  remains 
unaltered  or  ch;inges  very  slowly,  the  presence  of  a  colloid 
may  be  considered  proved. 

The  author  has  by  this  method  (using  10  c.c.  of  gold 
solution  and  1  c.c.  of  salt  solution),  arranged  the  colloids  in 
the  following  classes,  just  as  oils,  for  iustauce,  might  be 
classified  by  their  iodine  values — 


No.  of  Class  and 
Description. 

No.  of  "  Mgrms." 

that  prevent 
Colour  fieaction. 

Examples. 

I.  "  Most  active  "  . 
II.  ".Active" 

III.  "Sliitbtlyiu-tiic 

IV.  "Iimi-tive" 

C- 005-1 

1-in 

111-500 

Glue,    gelatin,    casein, 

isinglass. 
Oura         arabic,        epe- 

albumin,     tragacantli. 

carrageen  moss. 
Dextrin,  potato-starch. 
.Silicic      acid.       sodium 

silicate,  quince  gum. 

The  method  cannot  yet  be  used  for  quantitative  purposes, 
as  various  conditions  have  considerable  influence  on  the 
results. 

It  was  found  that  one  gold  solution  may  give  twice  as 
great  a  gold-value  as  another,  but  usually  within  the  limits 
indicated  in  the  table  given  above.  Dilution  of  the  colloid 
solution  also  increases  ihc  gold-value,  whilst  very  old  solu- 
tions give  enormously  increased  values.  The  presence  of 
other  electrolytes  such  as  acids  and  bases  also  produce  great 
magnification. 

When  it  is  possible  to  bring  the  colloid  into  a  solid  con- 
dition, or  to  eliminate  the  disturbing  factors  above  indicated, 
this  method,  owin?  to  its  delicacy,  may  be  employed  to  detect 
adulteration  or  admixture  of  the  supposed  pure  substance 
with  other  materials.  A  large  amount  cf  information 
bearing  on  the  above  points  is  given  in  the  original  paper. 

— R.  L.  J. 

ORGANIC— QUANTITA  TIVE. 

Calcium  Ojnlate  ;   Gases   evolved  on  the  DeromposHion  of 

,  hii  Healing.     Pellctt  and  Delamai'e.     Bull.  Assoc. 

Chim.  Sucr.  Dist.,  1901,  19,  [6],  730—732. 

In  the  determination  of  nitrogen  by  Will  and  Varrentrapp's 
soda-lime  method,  calcium  oxalate  is  used  to  furnish  a  gas 
to  sweep  out  the  tube  at  the  end  of  the  combustion.  As 
authorities  differ  as  to  the  nature  of  the  gases  yielded  on 
the  ignition  of  calcium  oxalate,  the  authors  have  made 
experiments  to  determine  the  point.  They  find  that  when  | 
that  salt  is  ignited  by  itself,  a  mixture  of  hydrogen,  carbon 
dioxide,  and  carbon  monoxide  is  produced,  hut  that  when  , 
heated  at  the  end  of  a  soda-lime  tube,  the  carbon  dioxide  is 
absorbed  by  the  soda-lime  and  the  carbon  monoxide 
converted  into  carbon  dioxide  in  the  presence  of  the  sodium 
hydroxide,  and  likewise  absorbed,  so  that  the  tube  is  swejit 
out  with  hydrogen  only. — C.  A.  Jl. 

Formaldehiidc  in  Solution  ;  Neio  Gravimetric  Dclcrmi nation 

of .     L.Vauino.     Zeits.  anal.  Chem.,  IfOI.  40,  [  11],   ' 

720—721. 

In  this  method,  the  formaldehyde  reduces  silver  oxide,  Ag„0, 

produced  by  the  action  of  caustic  alkali  on  silver  nitrate.' 
Silver  nitrate  (2  grms.)   is   dissolved  in   water  and  made 

strongly  alkaline  with   caustic   soda  (free  from  chlorine). 


Dilute  formaldehyde  solution  (5  c.c.  of  a  solution  of  formalin, 
I  part,  in  water,  10  parts)  is  added,  and  the  mixture 
placed  aside  in  the  dark  for  about  a  quarter  of  an  hour. 
The  clear  liquor  is  then  poured  cff  through  a  tared  filter,  and 
the  residue  is  digested  several  times  with  dilute  acetic  acid 
(5  per  cent.)  to  dissolve  the  excess  of  silver  oxide,  filtered 
otF,  washed  (with  water  acidulated  with  a'-etic  acid)  until 
the  filtrate  no  longer  reacts  with  hydrochloric  acid,  then 
dried  at  105^  C.  and  weighed  as  metallic  silver.  216  grms. 
Ag  =  30  grms.  formaldehyde.  A  solution  containing 
34'37  per  cent,  of  formaldehyde  gave  the  following 
percentages  by  this  method  :  — 34-39,  3-1-32,  34-45,  anil 
34-  10  per  cent.— U.  I,.  ,1. 

Fusel    Oil ,-  JJcterniination    of in    Alcoholic   /liquids. 

E.   Heckmann.     Zeits.  Untersuch.  Nahr.-  und  Genussm., 
1901,  4,  [23]  1059—1064. 

Till-:  author  has  previously  published  a  method  (this 
Journal.  1900,  383)  for  the  estimation  of  fusel  oil  in 
alcoholic  solutions,  but  as  it  has  given  iu  some  instances 
discordant  results,  he  has  reinvestigated  the  question  and 
made  some  alterations. 

The  isolation  of  amyl  alcohol  is  efiFected  by  placing 
20  grms.  of  pure  dry  calcium  chloride  into  a  separating 
funnel  and  then  adding  to  it  50  c.c.  of  the  solution  to  be 
analysed.  The  resulting  mixture  should  not  contain  more 
than  50  per  cent,  of  alcohol.  After  shaking  and  cooling, 
30  c.c.  of  carbon  tetrachloride  are  added,  and  the  funnel 
shaken  for  10  minutes  in  a  Recklinghausen  shaking  ma;hine 
(Ber.,  1896,  29,  2372).  The  lower  layer  of  carbon  tetra- 
chloride is  run  into  another  separating  funnel  containing 
20 — 25  c.c.  of  water.  The  supernatant  liquid  is  shaken  for 
10  minutes  with  20  c.c.  of  carbon  tetrachloride,  and  for  a 
third  and  fourth  time  for  15  minutes  with  a  similar 
quantity.  Any  alcohol  which  has  been  dissolved  by  the 
carbon  tetrachloride  is  separated  by  shaking  in  the  machine 
for  5  minutes  with  some  water.  Since  some  of  the  higher 
alcohols  dissolve  in  this  quantity  of  added  water,  they  are 
separated  by  adding  lo  grms.  of  calcium  chloride  and 
shaking  twice  for  5  minutes  with  40  grms.  of  carbon  tetra- 
chloride or  once  with  80  grms.  Importance  is  attached  to 
shaking  in  the  Recklinghausen  machine,  the  extraction 
being  uniform  and  the  results  comparable. 

The  esterification  with  nitrous  acid  and  the  removal  of 
the  excess  of  this  reagent  is  carried  out  by  saturating  the 
dried  carbon  tetrachloride  solution  with  dry  nitrons  acid, 
the  excess  being  removed  by  shaking  with  a  5  per  cent, 
solution  of  sodium  hydroxide,  or  better  with  dry  sodium 
bicarbonate.  An  alternative  process  is  to  shake  the  cloudy 
solution  of  amyl  alcohol  in  carbon  tetrachloride  with 
calcium  chloride  to  remove  the  water  and  filter  through 
glass  wool  into  a  glass  flask  provided  with  a  stopper,  the 
filter  is  then  washed  with  dry  carbon  tetrachloride.  3  grms. 
of  sodium  bisulpbate  and  3  grms.  of  sodiuiu  nitrite  are 
added  to  the  filtrate;  when  the  reaction  has  contmued  for 
half  an  hour,  the  contents  of  the  flask  are  filtered,  the  residue 
on  the  filter  being  washed  several  times  with  f  arbon  tetra- 
chloride ;  3  grms.  of  sodium  bicarbonate  are  added  to  the 
filtrate,  the  contents  of  the  flask  are  then  well  shaken,  water 
added,  and  the  carbon  tetrachloride  separated  by  means  of 
a  funnel. 

The  carbon  tetrachloride,  which  now  contains  oidy  the 
ester  and  some  water,  is  vigorously  shaken  with  10  c.c.  of 
concentrated  sulphuric  acid,  100  c.c  of  water  are  added,  the 
mixture  well  cooled,  .and  the  liberated  nitrous  acid  titrated 
with  potassium  jiermanganate  solution  (1  grm.  to  1,000  c.c). 

It  any  aldehyde  he  present,  the  carbon  tetrachloride 
solution  of  the  amyl  alcohol  is  treated  with  sodium  bi- 
sulphite. 

Some  results  are  appended  showing  the  degree  of 
accuracy  with  which  fusel  oil  can  In-  estimated  by  this 
process. — J.  L-.  Tt. 

Wine  ;  Determination  of  Volatile  Acidf.  in .  X.  Roccines 

and  G.  fSellier.     Ann.    Chim.    anal,  appl.,  6,  414 — 417. 
Chem.  Centr.  1901,2,  [26],  1371. 

In  addition  to  the  sources  of  error  noted  by  Curtel  (this 
.lournal,  1902,  76),  the  authors   point  out  another  possible 
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one.  In  wines  which  contain  free  tartaric  acid  and  mucli 
sulphate,  ami  which  inaj'  therefore  contain  potassium 
liisiilphate,  the  latter  may  act  with  formation  of  ketone 
a-ids,  wh'ch,  on  distillation,  decompose  into  aldehydes  and 
carbon  dioxide. — A.  S. 

Turlaric  Acid  in  Lees  ami  Tartar;  DtUrmination  of  tin 

Total  .      A.    Hubert.      Monit.    Scient ,    1902,   16, 

[1],  l'.l-2-J. 

THii  author  first  discusses  the  various  modifications  of 
Goldemberji's  process  for  the  determination  of  tartaric  acid 
and  then  gives  the  following  method  :  (i  grms.  of  material, 
in  impalpable  powder  as  furnished  by  a  ball-mill,  are 
digested  in  a  'JOO  c.c.  flask  with  40  c.c.  of  hydrochloric 
acid  (25  per  cent,  strength  by  volume).  The  flask  is  well 
shaken  and  then  placed  in  a  mechanical  agitator  for  one 
hour.  For  this  purpose  either  a  turbine  agitator  (Fig.  1  ) 
or  Giissefeld's  shaking  machine  (Fig.  2)  may  be  used. 
The  flask  is  next  tilled  up  to  the  mark  and  tiltered  through 
a  small  folded  filter,  10  cm.  in  diameter,  into  a  measuring 


Fig.  1. 


Fig.  3. 


cylinder  or  flask  with  a  graduated  neck.  After  noting  the 
volume  of  the  filtered  liquid,  (A  =  this  volume  +  1  c.c.) 
50  c.c.  are  withdrawn  and  adiled  little  by  little  to  10  c.c. 
of  a  3(>  per  cent,  solution  of  potassium  carbonate  contained 
in  a  beaker.  It  is  necessary  to  add  the  acid  solution  to 
the  carbonate,  and  not  rice  rersu.  The  liquid  is  non 
boiled  for  15  minutes,  and  when  the  calcium  carbonate  has 
become  crjstalline,  it  is  filtered  whiNt  still  hot,  the  filtei- 
washed  until  neutral,  the  filtrate  evaporated  on  the  water- 
bath  to  about  10  c.c,  3  c.c.  of  glacial  acetic  acid  added, 
and  then  100  c.c.  of  alcohol  of  95  ,  stirring  continuously. 
After  standing  30  minutes,  the  crystals  are  filtered  off  with 
the  aiti  of  the  pump,  and  washed  with  alcohol  of  n.')°  until 
the  washings  cease  to  redden  sensitive  litmus  paper. 
Towards  the  end  of  the  washing  the  litmus  paper  remains 
blue  whilst  wet  with  alcohol,  but  turns  red  on  drying ;  the 
washing  must  be  continued  until  the  paper  remains  blue 
when  dry.  The  filter  and  precipitate  are  now  washed  with 
boiling  water,  and  the  solution  titrated  by  seminorm;il 
caustic  soda  in  the  presence  of  pbcnolphthalehi. 


If  H  be  the  amount  of  tartaric  acid  found,  the  real  per- 

ceutage  in  ihe  lees  or  tartar  is  given  by  -      '^  'i, 

in  which  A  represents  the  volume  of  the  filtrate  after  Ihe 
treatment  with  hydrochloric  acid  /</»s  1  c.c,  which  is  the 
volume  retained  by  the  filter  paper.  The  voluiue  of  liquid 
letained   by   the   insoluble   matter   is    practically  equal  to 

- — ^-^.  Hence  the  above  formula  for  correciing  the 
result.  The  author  gives  a  table  comparing  results 
obtained  by  this  method  ami  by  empli)ying  Goldemberg's 
correction,  working  on  material  of  all  strengths.  The 
results  by  the  author's  method  are  more  satisfactory. 

The  apparatus   shown   in    Fig.  3   is  for   the   purpose  of 
obtaining  a   rapid  and   rough   result.     The  stoppered  tub;- 

Fig.  2. 


has  two  series  of  graduations  :  in  the  wide  part  from 
50  c.c.  to  100  c.c.  by  10  c.c.  each.  The  graduations  on  the 
narrow  portion  are  obtained  by  experiment ;  the  mark  50 
indicates  the  height  of  a  deposit  obtained  from  lees  con- 
taining 50  per  cent,  of  tartaric  acid  (total)  ;  this  obtained, 
the  tube  is  divided  into  50  equal  parts.  The  method  is  as 
follows:  20  grms  of  the  lees  or  tartar  in  fine  poivderarc 
introduced  into  a  200  c.c.  flask  together  with  50  c.c.  of 
water.  After  well  shaking,  30  c.c.  of  hydrochloric  acid 
are  added,  and  the  mi.xture  digested  for  one  lunir  with 
occasional  shakings.  The  liquid  is  made  up  to  the  mark, 
-liakcn.  and  filtered  through  a  folded  filter.  The  tube  is 
now  filled  with  the  filtrate  up  to  the  50  c.c  mark,  saturated 
solution  of  calcium  acetate  added  to  the  60  c.c.  mark,  the 
tube  shaken,  calcium  acetate  added  to  70  c.c,  and  so  on, 
until  the  tube  is  filled  to  100  c.c.  The  mixture  is  now 
allowed  to  settle,  when  the  height  of  the  deposit  at  once  gives 
the  percentage  of  total  tartaric  acid.  Crystals  which 
adhere  to  the  sides  of  the  tube  are  loosened  by  a  glass  rod 
with  an  india-rubber  ring. — A.  C.  \V. 

Opium  land  its  Preparatiniis'l  ;  Determination  of  Moi-phine 

in .      W.   Stoeder.      I'harm.    ^Yeekblad.'  I'.tOl,  21  : 

through  Pharm.  Centralh.,  42,  [34],  518. 
Opium. — The  oflicial  process  in  the  Ph.  ti.  I\',,  broadly 
speaking,  depends  upon  the  fact  that  morphine  is  soluble  in 
lime  water,  from  which  solution  it  is  precipitated  by  ammo- 
nium chloride,  in  presence  of  benzeueand  ether.  1 1  is  modified 
as  follows  ; — The  opium  is  first  dried  at  50°  C.  (not  t;o'  C. 
as  in  the  official  process),  thoroughly  disintegrated  and 
preserved  over  quicklime.  The  dry  powder  thus  obtained 
should  yield  to  water  not  less  than  50  per  cent,  of  dry 
extractive,  and  should  contain  not  less  than  10  per  cent,  of 
aubjdrous  morphine  when  assayed  as  follows  :  3  grms.  of 
the  dried  powder  are  mixed  with  0-5  grm.  of  calcium 
hydrate  aud  10  grms.  of  water,  the   mixture  transferred  to 
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a  tared  flask,  and  sufficient  water  added  to  brinj;  up  the 
weight  to  32  grins.  Afler  maeerating  (or  two  hours,  with 
frequent  agitation,  id  groii.  of  liquid  (  =  2  grms.  of  opium) 
are  filtered  off.  To  this  filtrate  10  c.c.  of  ether  and  5  drops 
ui  uenzeue  are  added,  and  the  whole  well  mixed  by  shakinfj : 
0-2  gnu.  of  amm  miuin  chloride  is  then  addeJ.  and  the 
mixture  shaken  well  and  frequently  at  intervals  for  an  hour. 
The  ethereal  layer  is  then  withdrawn,  the  residual  liquid 
washed  with  another  10  o.c.  of  ether,  whicli  is  also  removed, 
and  the  precipitated  mori)hiue  collected  on  a  filter,  and 
cautiously  washed  with  water  until  the  washiugs  no  longer 
react  with  phenolphtlialein  solutiou.  The  morphine  is  then 
dissolved  in  20  c.c.  of  N/lo  Hj.SO,  solution,  and  the  filter 
washed  with  water  until  free  from  acid  and  alkaloidal  re- 
action. Three  drops  of  hematoxylin  indicator  are  added  to 
the  liquid,  in  which  the  amount  of  free  acid  is  then  titrated 
back  with  N/ 10  alkali.  From  the  amount  of  acid  combined 
with  the.  morphine,  the  amount  of  anhydrous  alkaloid  is 
calculated,  taking  the  molecular  weight  as  285. 

Extract  of  Opium  Ph.  G. — logrms.  are  rubbed  down 
to  fine  powder  with  Oo  grm.  of  calcium  hydrate,  then  ma^Ie 
up  to  30'")grms.  with  water,  and  allowed  to  stand  with 
frequent  shaking  for  two  hours ;  20  gnus,  (equivalent  to 
1  grm.  of  extract)  are  filtered  off  and  treated  as  in  the 
process  described  under  opium,  using,  however,  half  the 
quantities  of  ammonium  chloride  and  of  ether.  The  amount 
of  morphine  in  the  extract  should  be  18  per  cent. 

Tinctiiie  of  Ojiium  Ph.  G. — l."i  grms.  of  tincture  are 
evaporated  to  .'>  grms.  on  the  water-bath,  0-2.)  grm.  of 
calcium  hydrate  is  mixed  with  this  residue,  and  sufficient 
water  to  make  up  the  weight  to  l."i'2.")grms.  After  frequent 
shaking  for  two  hours,  10  grms.  of  filtrate  are  collected, 
and  treated  as  described  under  extract  of  opium.  The 
amount  of  morphine  present  should  be  equivalent  to 
1  per  cent. — J.  O.  H. 

E.rlraction  of  Aqueous  Solutions  with  Chlorofonn  ;  Appa- 
ratus for   .     F.    Pregl.     Zeits.   anal.  Chem.,    1901, 

40,  [12],  785—787. 
The  apparatus  figured  is  suitable  for  Kippenberger's  test 
for  alkaloids  and  generally  for  extractions  with  chloroform 
or  carbon  bisulphide.  The  tube  A  holds  50  c  c.  of  the 
solution  to  be  estracted  and  is  22  cm.  long  and  21  mm. 
internal  diameter  ;  ]!  is  7  mm.  wide 
and  joins  A  2  cm.  below  its  upper 
edge.  Opposite  the  middle  of  A 
it  is  bent  at  an  angle  greater  than 
'.10  ,  and  leads  to  the  Erlenmeyor 
flask  k  of  25  to  50  c.c.  capacity, 
from  1)  to  <■  it  measures  IG  cms., 
aud  from  r  to  the  end  where  it  is 
cut  off  at  an  angle  7  cm.  The  tube 
C  connecting  B  with  A,  is  4  ram. 
wide. 

Ueforo  adding  the  solution  to  A, 
enough  chloroform  is  poured  in  to 
more    than   cover  its    conical  cud, 


aud  A  is  charged  with  chloroform  and  contains  two 
porcelain  pearls  or  a  lieckman  tetrahedron  of  platinum  to 
ensure  regular  boiling. 

The  drops  of  chloroform  falling  from  the  condenser  are 
distributed  by  the  spirally  licntwire  s. — J.  N.  G. 


Methnvi/I  Groups;  A  Modification  of  ZeiseVs  Method  for 

the  Determination  of .    J.  T.  Uewitt  aud  T.  3.  Moore. 

Proc.  Chem.  Soc.,  18,  [245],  S. 

Thk  authors  describe  a  modification  of  Zeisel's  well- 
known  method  in  which  the  conden.scr  supplied  with  water 
at  A(>  is  replaced  by  a  fractionating  column  ;  this  is  so 
etticient  that  the  potash  bulbs  containing  water  with  red 
pho.'phorus  in  suspension  may  be  dispensed  with.  The 
time  t;ilven  in  fitting  up  the  apparatus  and  in  carrying  out 
the  operation  is  much  less  than  in  Zeisel's  originalinethod. 
Experimental  data  are  given  showing  the  accuracy 
attainable. 


XXIV. -SCIENTIFIC  &  TECHNICAL  NOTES. 

Ojcyt/en;   Report   on    Means   for  rendering  Actire. 

E.  Baur.     Zeits.  angew.  Chem.,  15,  [3],  53—59. 
A  im;l-ul  compilation  of  theories  and  facts  on  the  subject. 

Saccharose;  Heat  if  Inrcrsion  of .     P.  Fctit. 

Comptes  Kend.,  134,  [2]i  111—112. 
Thk  author  has  determined  directly  the  heat  of  inversion  of 
saccharose  ly-  confining  in  separate  vessels  in  a  closed 
calorimeter  a  solutiou  of  saccharose,  aud  the  requisite 
sulphuric  acid  for  its  inversion.  These  were  previously 
heated  to  about  60°  C,  and  the  vapour  of  hoiling  chloroform 
(58-5  )  or  methyl  alcohol  (113")  was  circulated  through  the 
double  outer  envelope,  so  that  the  inner  vessel  with  the 
liquids  was  situated  lowards  its  environment  precisely  as  a 
calorimeter  vessel  is  to  the  outer  air  when  working  at  the 
ordinary  temperature.  The  heat  developed  after  mixture 
of  the  liquids  and  inversion  of  the  sugar  was  measured, 
and  the  amount  of  inversion  afterwards  determined.  The 
heat  of  mixture  of  the  sulphuric  acid  and  water  under  the 
same  circumstances  was  of  course  determined  and  deducted. 
The  author's  figures  for  the  heat  of  inversion  of  a  gram- 
molecule  of  saccharose  in  140  gram-molecules  of  water  are  ; 
at  58-5  C,  2- (539  eal. ;  at  63-0'  C,  2-b75  cal.  If  it  be 
allowable  to  assume  that  differences  in  the  heat  of  inversion 
are  proportional  to  temperature  differences,  this  would 
make  the  figure  at  15°  C,  2-3  calories. 

It    is    proposed    to    extend   this    calorimetiic    method   to 
similar  reactions  caused  by  enzymes  and  other  ferments. 

—J.  T.  1). 

Cali-imn     Hydrogen     Phosphate ;      Soiubiliti/     of ,  tn 

Water.      A.  IMndell.      Comptes  lieiid.,  134     [2],  112 — 
111. 

\'arvixi:  quantities  of  the  pure  salt  (CiiHl'U4.2H2()) 
were  agitated  with  500  c.c.  of  water  for  different  periods"  of 
time,  and  the  electric  conductivity  us  well  as  the  chemii'ul 
composition  of  the  solution  determined.  It  was  proved 
that  the  amounts  dissolved  depend  both  on  the  amount  of 
the  solid  present,  and  on  the  time,  reaching,  however, 
(more  quickly  as  the  amount  of  solid  present  is  greater)  a 
niaximuni,  when  the  solution  contains,  in  milligram-niole- 
culosper  litre,  of  CaO  1-313  and  of  Ifil'Oj,  2-219.  There 
is  thus  decomposition  of  the  phosphate  ;  but  this  decom- 
position is  raueh  less  at  lower  dilutions  (when  CaO  — 0-763, 
H^I'O^  =  0-85S),  which  fai-t  no  doubt  explains 
Schloesing's  statement  that  the  salt  dissolves  without 
decomposition.— J.  T.  U. 

Bora.v   ivhcH   Distilled  u-ilh   Methyl    A/cv/iol ;    Be/meiour 

of .      E.   Polenske.     Arb.    Kaiserl.   Gesundheit,    17 

( 19(10),  504^568  :  through  Zeit.  fiir  IJntersuchung  der 
Nahr.  u.  (ienussinittel,  4,  (i901),  801,  and  Aualy.st,  27 
(1902),  34.  ' 

WiiKN  borax  is  distilled  with  methyl  alcohol,  57 — 59  per 
cent,  of  the  contained  boric  acid  passes  over  in  the  distil- 
late ;  about  50  per  cent,  readily,  and  the  remainder  slowly. 
From  the  methyl  alcohol  remaining  in  the  distillation  flask, 
crystals  of  XaBO^  +  SCTIaOH  separate.  On  fusion,  1  mole- 
cule of  borax  was  found  to  expel  the  carbon  dioxide  from 
3  molecules  of  sodium  carbonate.  The  melt,  obtained  bv 
fusing  together  1  molecule  of  borax  and  1  molecule  of 
sodium    carbonate,    and    which    hud    the    eouipositiou    of 
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sodiam  meteborate,  when  diptilled  with  methyl  alcohol,  gave 
a  eonsitlerable  quantity  of  boric  acid  in  the  distillato. 
Distillates  from  the  melts  containing  more  sodium  carbonate 
■were  free  from  boric  acid.  When  the  different  melts  were 
dissolved  in  methyl  alcohol,  the  substance  NaBOj  +  SCH3OH 
always  crystallized  out.  Sodium  metaborate,  distilled  with 
methyl  alcohol,  gives  off  boric  acid  until  the  residue  has 
the  composition  Na,ol5«0,7  (  =  SNajO  +  4B2O3).  This 
residue  must  be  considered  a  mixture  of  sodium  metaborate 
aud  sodium  carbonate.  Tlie  latter  prevents  the  formation  of 
boric  esters  and  the  possibility  of  distillation. — L.  A. 

Heplacetylmallose  Nitnite  \_Acetonitromaltose]  and 
Heptacetyl  -  $  -  methylmallosidc.  W.  Koenigs  and 
E.  Knorr.    Ber.,  1901,  34,  [17],  4343—4348. 

Continuing  their  investigations  on  this  class  of  bodies 
(this  Journal,  1901,  6'26)  the  authors  prepared  Ilerzfcld's 
octacetylmaltose  and  obtained,  by  the  action  of  fuming 
nitric  acid  on  this  substance  at  0 "  C.  in  chloroform  solution. 
hepldcetylmaltose  iiitiaU;  m.  pt.  93' — 9.5'  C.  It  is  soluble 
in  organic  solvents,  but  only  very  sparingly  soluble  in 
water ;  it  reduces  boiling  Fehling's  solution  after  some 
minutes,  and   its  specific   rotation  in   chloroform  solution 

was  found  to  be  [a]',','  =   +149°  18'. 

Heptacetylmethijl-nmltosidc  was  obtained  by  boiling 
acetonifromaltose  with  30  times  its  weight  of  methyl 
alcohol  in  presence  of  barium  carbonate  and  a  few  drops 
of  pyridine  until  a  sample,  filtered  and  evaporated,  gave  a 
very  faint  coloration  with  brucine  and  acetic  acid.  The 
heptaeetylmethyl  maltoside  was  extracted  from  the  evapa 
rated  filtrate  by  means  of  ether,  and  when  purified  was 
obtained  as  silky  needles  melting  at  12S'" — 12'J''  ('.  This 
melting  point  is  8°  higher  than  that  recorded  by  Fischer 
and  Armstrong  (this  Journal,  1901,  11.51),  but  the  sub- 
stances are  probably  identical.  Heptacetylmethyl  maltoside 
docs  cot  reduce  Fehling's  solution,  and  shows  a  rotation 
[o]""  =  60°  46'  in  benzene  solution.  On  saponification 
with  baryta  water  in  the  cold,  it  gives  a  crystalline  mcthi/l- 
mahoside,  m.  pt.  93° — 9.5°  C.,  which  does  not  reduce 
Fehling's  solution,  ;ind  which  is  split  up  by  emulsin  into 
maltose  and  methyl  alcohol,  and  by  yeast  enzymes  into 
glucose  and  j3-methyl  glucoside.  All  the  above  compounds, 
therefore,  belong  to  the  /3-series  of  sugar  derivatives. 

Having  occasion  to  prepare  Ilerzfeld's  octacetyl  cane- 
sugar,  the  authors  have  studied  its  properties  and  definitely 
confirmed  the  number  ot  acetyl  groups  b}'  saponification. 
For  this  purpose  boiling  with  acids  is  not  satisfactory,  but 
on  standing  all  night  with  an  aqueous  methyl  alcoholic 
solution  ot  soda,  saponification  occurs  without  destruction 
of  the  sugar,  and  theoretical  results  are  obtained. 

—J.  F.  B. 

O-ridishtg  Fermeuls  ;  The  Nature  of  certain   of  the . 

J.  H.  Kastle  and   A.  S.   Loevenhart.     Araer.  Chcm.  J., 
1901,  26,  [<'].  039— 566. 

If  tincture  of  guaiacum  be  applied  to  a  ficshly-cut  section 
of  a  potato,  a  blue  coloration  is  at  once  developed  in  the 
lavers  lying  immediately  under  the  skin,  but  no  coloration 
appears  on  the  section  of  the  main  body  of  the  pulp  until 
after  it  has  been  exposed  to  thevxir  for  some  time.  Aqueous 
extracts  both  of  the  cuticle  and  the  pulp  give  a  blue  coloration 
at  once  with  guaiacum,  but  lose  this  property  on  keeping  ; 
the  presence  of  certain  weak  antiseptics  preserves  the  activity 
of  the  extracts  for  a  certain  length  of  time.  The  instability 
of  such  extracts  is  due  probably  to  the  action  of  reducing 
substances,  and  the  oxidising  power  is  strictly'  finite  and  not 
catalytic.  The  presence  of  molecular  o.xygen  is  essential 
for  the  development  of  the  guaiacum -blueing  oxydase.  If 
the  skin  of  a  potato  be  abraded  in  an  atmosphere  of  a 
neutral  gas,  and  guaiacum  lie  applied,  no  coloration  apjiears 
until  the  potato  is  exposed  to  the  air,  and  if  the  potato  be 
scratched  before  introducing  it  into  the  neutral  atmosphere 
and  applying  the  guaiacum,  only  a  faint  coloration  is  pro- 
duced, which  rapidly  disappears.  When  the  potato  extracts 
or  scrapings  have  lost  their  power  of  blueing  guaiacum 
directly,  they  will  still  give  this  reaction  if  hydrogen  peroxide 
be  also  added. 


The  authors  conclude  that  the  so-called  oxidising  ferment 
of  the  potato  is  probably  not  a  true  soluble  ferment,  but  an 
organic  peroxide.  This  peroxide  is  probably  produced  by 
the  action  of  atmospheric  oxygen  on  some  of  the  more 
readily  autoxidisable  substances  in  the  cells,  in  the  same 
way  that  benzoyl  peroxide  is  ]iroduced  by  shaking  benzalde- 
hyde  with  air.  The  authors  think  that  in  living  tissues  the 
autoxidisable  substances  are  oxidised  to  the  peroxide  condi- 
tion by  the  air,  and  in  turn  give  up  part  of  their  oxygen  to 
less  readily  oxidisable  constituents  of  the  cell ;  so  that  the 
process  by  which  oxygen  is  rendered  active  in  the  living  cell 
is  comparable  with  the  way  in  which  autoxidatiou  occurs  in 
the  ease  of  phosphorus,  benzalclehyde,  and  other  oxygen- 
carriers. — J.  F.  B. 

The  Ink  of  the  Ancientx.     (Jhem.  aud  Druggist. 
Jan.  18,  190'J. 

.M.  Leidii';  examined  the  conlents  of  two  bronze  cylinders 
which  were  found  in  the  ruins  of  a  Roman  villa  at  Vertault 
(Cote-d'Or).  The  cylinders  contained  a  dark  substance 
which,  it  was  argued,  was  either  an  ointment,  a  paint,  or 
ink.  Chemical  tests  negatived  the  first  two  suggestions, 
and,  finally,  the  substance  was  identified  as  lampblack. 
Traces  of  copper,  tin,  iron,  and  chalk  were  found  in  the  ash. 
The  ink  was,  therefore,  of  a  nature  like  the  present-day 
Indian  ink. 

lindio-active  Emanation  produced  liij  Tliorium  Compounds  ; 

Investigation  offlie :     E.  Rutherford  and  F.  Soddy 

Proc.  (ihem.  Snc,  18,  [24.3],  2— t. 

T(iE  main  questions  examined  by  the  authors  are  (I)  Can 
thoria,  the  emanating  power  of  which  has  beeu  largely 
destroyed  by  ignition,  have  this  property  restored  to  it  by 
chemical  treatment  ?  (2)  Is  eauinating  power  to  be 
regarded  as  a  specific  property  of  thorium  or  is  it  due  to 
the  presence  of  a  foreign  material  ?  (.J)  Does  the  radio- 
active emanation  itself  resemble  in  cheuiical  nature  anv 
known  substance  ? 

The  first  question  is  conclusively  answered  in  the 
affirmative.  After  solution  and  reprecipitatiou,  no 
difference  was  observed  in  the  emanating  powers  of 
thorium  compounds  prepared  from  ordinary  thoria  and 
thoria  de-emanated  as  completely  as  possible  by  intense 
ignition.  The  latter  process  must  therefore  be  regarded  as 
an  obliteration  of  the  effect  rather  than  a  removal  of  the 
cause.  The  de-emanation  of  thoria  by  ignition  leaves  the 
straight  line  radio-activity  quite  unaffected. 

With  regard  to  the  second  question,  the  attempts  first 
made  to  separate  from  thorium  a  substance  to  which  the 
emanating  power  could  he  traced  were  not  successful. 

It  was  found  that  water  vapour  increases  and  desiccation 
decreases  the  norma!  value  ot  the  emanating  power,  the 
extremes  varying  in  the  ratio  of  2  to  1.  Cooling  acts 
powerfully  in  the  opposite  direction  to  increase  of  tem- 
perature. At  —78',  the  emanating  power  was  only  one- 
tenth  of  the  normal,  but  no  permanent  alteration  in  value 
is  produced. 

An  investigation  of  the  third  point,  the  chemical  nature 
of  the  emanation  itself,  it  is  pointed  out  that  since  the  only 
known  gases  which  would  survive  in  unaltered  amount  the 
action  of  all  the  r.-^agents  employed  are  the  gases  of  the 
argon  family,  the  conclusion  may  be  drawn  that  the 
emanation  is  allied  in  properties  to  the  elements  of  this 
group. 

Tbe  emanating  power  of  thorium  nitrate,  which  in  the 
solid  state  is  only  1  •  8  per  cent,  of  that  of  thoria,  is  increased 
200  times  by  solution  in  water.  It  was  also  found  that  the 
emanating  power  of  the  carbonate  varies  enormously  with 
the  method  of  preparation,  and  specimens  of  it  have  beeu 
obtained  differing  in  the  ratio  of  Si)  to  1,  of  which  the 
highest  possesses  four  times  the  value  of  thoria. 

A  remarkable  observation  hiis  been  made  on  the 
solutions  from  which  thorium  has  been  precipitated  with 
ammonia  ;  although  these  should  be  free  from  thoria,  they 
'  still  possess  both  emanating  power  and  radio  activity  in 
considerable  amounts.  This  has  led  to  the  preparation  of 
substances  free  from  thorium,  but  possessing  radio-activity 
and    emanating     power    indistinguishable    from     that    ot 
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thorium,  many  liaudred,  in  some  cases  over  a  thousand, 
times  as  active. 

The  chemical  examination  of  the  thorium- free  active 
substances  prepareil,  showed  the  prtsence  of  an  unknown 
suhstauce,  precipitated  from  its  sohitions  by  sodium 
phosphate.  This  the  authors  re;;ard  as  merely  an  acci- 
dental impurity.  The  actual  ThX  is  probably  present  only 
in  minute  quantity,  exhibilmg  the  behaviour  of  being 
dragged  down  by  precipitates,  without  reference  to  its  true 
analytical  behaviour. 

Another  method  of  separation  confirms  this  view.  By 
evaporation  of  water  with  which  thoria  has  been  shaken  for 
some  time,  small  deposits  are  obtained  which  are  often  of 
the  order  of  a  thonsand-fold  more  active  than  the  original 
thoria.  The  washed  sample  exhibits  a  consiilerable  reduc- 
tion of  radio-activity  after  the  process,  whilst  the  character 
of  the  radiations,  as  before,  is  identical  with  the  ordinary 
thorium  radiation.  A  careful  chemical  examination  failed 
to  reveal  the  presence  of  any  other  element  besides  thorium. 
The  view  that  the  radio-activity  and  emanating  power  of 
thorium  are  to  be  ascribed  to  the  presence  of  a  minute 
amount  of  a  constituent  ThX  of  correspondingly  great 
activity  is  thus  confirmed. 


The  National  Physical  Laboratory. 
Jan.  18,  1902. 


'  Standard," 


The  Prince  of  Wales  has  consented  to  open  the  National 
Physical  Laboratory,  at  Bushy  House,  Teddinglon,  en 
March  19.  The  difficulty  of  finding  a  suitable  site  has 
already  caused  some  loss  of  time,  but  work,  though  on  a 
restricted  scale,  is  being  carried  on  at  the  Kew  Observatory, 
as  it  has  been  for  several  years  past.  This  place  will  not 
he  abandoned,  but  in  the  new  establishment,  work  can  be 
undertaken  on  a  greatly  extended  scale.  Germany,  for  at 
least  14  years,  has  had  the  advantage  of  such  an  institution 
in  its  Physikalisch-tcchnische  Reichsaustalt,  in  Berlin,  and 
about  ten  years  ago  Professor  Lodge,  in  an  address  to  the 
British  Association,  strongly  advocated  the  establishment  of 
similar  institutions  in  this  country.  The  matter,  after  being 
considered,  was  dropped,  because  it  was  felt  hopeless  to  ask 
the  Government  of  the  day  for  money,  and  impossible  to 
do  anything  without  its  aid.  Pour  years  afterwards,  the 
late  Sir  Douglas  Gallon,  in  his  Presidential  address,  again 
raised  the  question,  speaking  of  sucli  an  institution  as 
"  a  crying  need."  This  time  circumstances  proved  more 
favourable.  Lord  .Salisbury  was  approached,  a  Treasury 
Committee  was  appointed,  and  it  was  ultimately  decided  to 
make  a  beginning.  Bushy  House,  a  place  of  some  historic 
interest,  was  allotted  as  the  home  of  the  new  laboratory, 
and  4,000/.  a  year  devoted  to  its  maintenance.  The  two 
divisions  of  the  Keichsanstah,  at  Berlin,  cost  between  them 
rather  over  200,000/.,  of  which  23,000/.  was  a  gift  from  the 
late  Dr.  Siemens,  and  their  annual  expenditure  in  salaries, 
wages,  and  maintenance  amounts  to  16,650/.,  or  about  four 
times  what  we  are  proposing  to  expend. 

The  central  block  is  supported  on  a  very  strongly  built 
basement,  with  a  brick  vaulting :  the  four  wings,  one  at  each 
corner,  rest  on  the  ground,  and  in  them  the  more  important 
laboratories  will  be  lodged  ;  thus  steady  foundations  can  be 
secured  almost  everywhere  for  instruments  of  precision. 
The  wing  which  once  contained  the  dining-room  and 
librarj'  has  been  converted  into  an  electrical  and  magnetic 
laboratory,  and  every  precaution  has  been  taken  to  secure 
the  instruments  and  currents  used  in  experimenting  from  any 
kind  of  disturbanci'.  Here  a  valuable  piece  of  apparatus 
will  be  placeii,  which  has  recently  been  presented  by  tli; 
Drapers'  Company,  in  u)emo!;y  of  the  late  Professor  Viriamu 
.Tones,  beside  others  for  measuring  current  and  electro- 
motive force.  A  second  wing  will  be  devoted  to  observations 
in  high  temperature  thermometry,  where,  by  the  aid  of 
electricity,  experiments  will  he  made,  and  thermopiles,  with 
other  instruments  <br  the  measurement  of  temperature  up 
to  1,000-  C,  or  1,200°  C,  may  be  tested.  Indeed,  as  the 
Director,  Mr.  (ilazebrook,  informed  an  audience  at  the 
Royal  lustitution  last  year,  there  is  still  much  to  be  done 
in  this  field,  and  the  construction  of  thermometers  for 
mere  ordinary  scientific  purposes  leaves  not  a  little  to  be 
desired.  The  different  kinds  of  glass  employed  iu  the 
construction  of  thermometers  do  not  all  behave  alike  under 


sudden  change.s  from  a  boiling  to  a  freezing  temperature, 
and  the  English  standard  g,as  thermometer  is  "  incapable  of 
the  accuracy  now  demanded  for  scientific  investigation." 
Experiments  made  at  the  lieichsaustalt  and  at  the  .lena 
glass  woiks,  have  enabled  the  latter  to  produce  a  glass 
which  is  far  less  i-eadilv  affected  than  that  we  have  been 
able  to  make.  In  this  case,  however,  the  ground,  thanks 
to  past  work  at  Kew,  is  more  familiar,  and  Mr.  Ulazebrook 
believes  that  one  of  our  own  manufacturers — Mr.  Powell, 
of  the  Whitefriars  works — has  at  last  succedcd  in  making 
a  glass  which  will  be  as  good  as  that  of  Jena.  Here,  so 
far  as  testing  is  concerned,  the  Kew  Observatory  has  for 
years  past  rendered  excellent  service,  but  the  present  need 
is  to  make  actual  advances,  and  improve  the  construction 
not  only  of  such  simple  instruments  as  flasks,  burettes, 
pipettes,  &c.,  but  also  of  lenses,  sextants,  opera  glasses,  and 
telescopes. 

A  metallurgical  iaboratorj'  will  be  lodged  iu  a  third  wing, 
in  which,  among  other  investigations,  will  be  continued 
those  researches  into  the  structure  of  metals,  which  for 
some  years  has  been  pursued  with  sucli  success  by  Sir 
W.  Koberts-Austen. 

A  fourth  wing  of  Bushy  House  will  be  used  as  a 
chemical  laboratory,  and  the  basement  will  be  devoted  to 
some  of  the  many  purposes  for  which  the  Institution  is 
designed,  it  will  test  pressure  gauges  and  various  other 
instruments ;  it  will  measure  the  resistance  of  materials,  and 
there  will  be  a  regular  engineering  laboratory.  The 
Director  and  staff  aim  at  doing  for  this  country,  so  far 
as  their  opportunities  allow,  what  has  been  so  well  done 
at  the  Berlin  Reichsaustalt,  for  Germany. 


^eto  3Boohsf. 


Prim.4ry  BiTTEitiEs ;  Theiu  Theory,  Construction,  and 
Use.  By  W.  R.  Cooper,  M.A.,  B.Sc.  "The  Elec- 
trician "  Printing  and  Publishing  (;o.,  Ltd.,  Salisbury 
Court,  Elect  Street,  London,  E.C.  1901.  Price  10s.  6rf. 
nett. 

8vo  volume,  containing  preface,  fable  of  contents,  and 
317  pages  of  subject-matter,  with  131  illustrations  and  the 
alphabetical  index.  In  the  text,  the  following  subjects  are 
treated  of: — I.  The  Simple  Voltaic  Element.  II.  Local 
Action.  Polarisation.  HI.  and  IV.  Theory  of  the  Voltaic 
Cell.  V.  Non-Chemical  Cells  and  ThermopMes.  VI.  Test- 
ing Cells.  VII.  and  VIII.  One-Eluid  and  Two-Fluid  Cells. 
IX.  Dry  Cells.  X.  Standard  Cells.  XI.  Carbon-consum- 
ing Cells,  and  the  Commercial  Generation  of  I'^lectrical 
Energy. 

TflE  Scarcity  of  Coal.  By  Bennett  H.  Brough. 
Reprint  from  Nineteenth  Century,  No.  278,  April,  1900. 
Waterlow  and  Sons,  I,fd.,  19,  Parliameut  Street,  S.W. 

Pamphlet  of  eight  pages. 


T.~GENEIiAL. 

Fhderat,  Tariff  Changes  in  Australia. 
B,l.  nf  Trade  J.,  Jan.  23,  1902. 


Tariff  Classification. 


I  *■  ''• 

Blue,  laundry per  lb.  !  0    2 

Salt  (except  brown  1  „„_!  „  „„    . 

,o(,k  )    ' j  per  ton  20    0 

Earllienware,     l)rownw.ire.  Oil.  per  cb.  ft.  and 

and  stoneware,  n.e.i.,  and  15  ^/o  ad  vol. 
tiles,  n.e.i. 

Glassware,  n.e.i Srf.  per  cb.  ft.  and 

15  °/o  ad  vat. 


(See  also  this  Journal,  1902,  145.) 


Amended 
Rates. 


s.  d. 
0    1 

10    0 

20  %  ad  val. 
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Takipp  Decisions  in  Australia. 
Bd.  of  Trade  J.,  Jan.  23,  1902. 


Line  in 
Tariff. 


11.5 
00 

98 

41 
125 

SI 
108 


Artiolos. 


Decision, 


Tariff  Dkcisioks  in  New  Zeiland, 
C/iem.  and  Druggist,  Jan.  25,  1902. 
The   followiDjj   decisions,  benriug   on    tlie   New  Zealand 


97 


79 
liil 

SO 


55 

97 

71 


91 
99 
116 


41 


Paper,  printing,  ooloured  (irrespective  of 

size).    - 
Soap,  viz.,  sliaviiig  sticks,  cacll  in  a  tin 
or  paper  carton. 

Seidlitz  powders 

Sails  in  i)!U'kets 

Bnttles  containing  liquid  not  sni)ject  to 
n:l  vnl.  duty. 

Bronze,  in  powder ; . . 

Films,  with  piiotos  on,  when  fornse  with 
kineinato.ci-aphs. 

Formalin,  as  a  disinfectant 

Potash,  permanganate  of  (in  bulk),  as 
disinfectants,  n.e.i. 

Grease,  for  stnlfing  leather 

Gloves,  surgeon's,  rubber,  as  gloves 

Oil- 
Coal  tar,  as  mineral  oil 

Oil,  vacuum  oil,  oil-briclts,  as  mineral 
oil,  n.e.i. 

Cod,  refined,  in  bulk 

„         „       in  bottles,  as  medicine  , . 
Papei — 

Writing,  imported  in  sizes  16  x  13_ins. 
and  over,  snbsemicntly  ent  into 
smaller'  sizes  and  transfen-ed  to 
another  state. 
"  Browns  "  to  mean  wrapping  paper 
only  or  such  like  brown  paper. 

Typewriting,  over  16  x  13  ins 

Tea  lead,  as  foil 

Carbolic  acid,  as  disinfectants 

Electrical      materials,      porous      pots 
(charged),  as  parts  of   dutiable   bat- 
teries. 
Emery  wheels,  when  not  in  machines. . . 

India-rubber  solution,  as  cement 

Muskinol,  as  perfumery 

Manufactures  of  paper,  n.e.i.,  such  as- 
Fly    paper,    not    being    advertising 

matter. 
Mail  plate,  stereoty^ied,  in  chemical 
compound  or  cardboard. 

Rennet  tablets,  for  cheese-making 

Starch  glaze,  as  oilmen's  stores 


15%ff'/TO/. 

Whole  weiclii 
to  be  included, 
ii"!^  ail  vol. 


'20 'L 
Fn 


l.«.  per  ewt. 

20  "o  ad  vat 

IS  %     „ 
15  °/o      „ 

is.  per  cwt. 

20  °  „  nd  val. 

Sil.  per  gall. 

3r/. 

Grf. 

25  7o  "'''•" '• 

Free. 


I     6*.  per  cwt. 

I  15  %  (id  vaJ. 
I         Free. 

I  15  °/o  ad  val. 

i  25%     „ 

Free. 

20  %  ad  ral. 
20%      ,. 

26  %      „ 

25%       „ 


Free, 
7o  ad  val. 


Duties  on  Drugs  in  Venezuela, 
U.S.  Cons.  Reps.,  Jan.  1(5,  1902. 
All  drugs,  medicines,  and  patent  chemical  products 
imported  through  the  custom  houses  of  Venezuela  pay  the 
duties  of  the  sixth  class  of  the  tariff  (3  bolivars,  or  2s.  4(/., 
per  kilo.).  The  decree  affects  articles  leaving  their  port  of 
shipment  from  Dec.  10,  1901, 

MiNiNo  AND  Metal  Inpustries  or    GERMiiNT,  in  1900. 
U.S.  Cons.  Reps.,  Jan.  1902. 
The  following  statement  shows  (in  metric   tons)  the  total 
output   of    the    principal   minerals,  during   the  past   three 
years  : — 


Minerals. 

1898. 

Metric  tons. 

31,643,898 

807,792 

1,103,643 

I.IOV^IS 

26,989 

(141,7110 

119.:ill 

702.781 

.   ,          114,849 

1 

1899. 

1900, 

Lignite 

Metric  tons. 

34,204,666 

861,123 

1,108,169 

1,384,972 

27,027 

G64,6.S6 

144.370 

733,619 

144,623 

Metric  ton 

40,279,332 

974,784 

1,178,627 

other  potash  salts  ,., 

1,874,346 
60,875 

639,216 

148,230 

747,776 

Pyrites 

109,447 

With  the  exception  of  zinc  ore,  the  output  of  1900 
exceeded  that  of  any  previous  year.  The  production  of 
metals,  duriug  the  same  three  years,  was  as  follows  : — 


Customs  Tariff,  have  been  recorded : 


Articles,  and  how  Classed, 


Eucalyptus,  "Sanders,"  as  eucalyptus  oil,  in  bulk 
or  bottle. 

Soap  compound,  rose,  for  the  mannfactm-e  of 
soaps. 

M'eed-killer.  "Acme,"  as  "not  otherwise  enu- 
merated." 

Wine,  "  beef  and  malt "  and  "  coca,"*  as  wine, 
other  than  sparkling  and  Australian. 

Wine.  "  beef  and  iron,"  "quinine,"  and  "iiuinine 
and  orange,"*  as  drugs  and  druggist'  sundries, 
not  otherwise  enumerated. 


Rate  of  Dut,v. 


id".',,  ad  vnf^ 

Free. 

Free. 

6s.  per  gall  J 

15  %  nrf  i'oKS 


•  AVhether  proprietary  or  otherwise. 

Customs  Decisions  in  New  Zkalvnd. 
Bd.  of  Trade  J.,  .Jan.  30,  1902. 


The  following  Decisions,  dated  Dec.  2, 1901,  have  reference 
to  the  Tariff  of  New  Zealand  : — 


H 


Articles,  and  how  Classed. 


Rate  of  Duty. 


Paint,  enamelette,  as  enamel  paints |    2s.  iier  gall. 

Paint,  "Bon  Accord,"  sanitary,*  as  enamel  paints.  ,    2*. 
Naphtha,  mineral,  including  "  petrol  "  or   stove  i  Free, 

naphtha,  being  equivalent  to  benzino.  i 


Revised  Decision. 


III.— TAR  PRODUCTS,  PETROLEUM,  Etc. 

Petroleim  in  Persia. 
Bd.  of  Trade  J.,  Jan.  1 6,  1902. 

The  Engineering  and  Mining  Journal,  noting  the  for- 
mation of  a  lielgian  comp.any  to  explore  for  petroleum  in 
Persia,  states  that  the  petroleum  region  of  Persia,  so  far 
as  known,  extends  along  a  line  drawn  from  Shahku,  on 
the  Turco-Persian  frontier,  south-east  to  the  eastern  side 
of  the  Persian  Gulf.  The  northern  part  of  this  basin  has 
its  centre  at  Kasharashirin,  near  Shahku,  where  there  are 
numerous  pits  of  a  depth  of  about  32  ft.,  which  the  Kurds 
exploit  in  a  most  primitive  manner,  contenting  thernstlves 
with  collecting  an  average  of  ten  baiTels  of  oil  from  the  pits 
every  four  or  five  days.  The  petroleum  is  fluid  and  of  a 
greenish  colour,  and  is  refined  on  the  spot.  In  the  centre 
of  the  basin,  parallel  to  the  Bakhtiari  ^Mountains,  is  the 
petroliferous  district  of  Lauriston,  where  the  deposits  are  in 
the  neighbourhood  of  salt  and  sulphur  deposits  Petroleum 
is  also  (bund  at  Shuster,  where  the  inhaliitants  collect  it  on 
the  surface.  The  Shuster  oil  is  yellow,  clear,  and  almost 
transparent,  and  has  a  specific  gravity  of  0' 773. 

South  of  this  are  some  natural  springs,  one  of  which  has 
a  regular  output  of  about  22  galls,  per  day.  Natural 
petroleum  springs  also  exist  near  the  Persian  conveut  of 
Nnauizady,  at  Haf-Cheide,  with  an  output  of  about  one 
barrel  per  day.  These  produse  an  oil  of  a  greenish  colour, 
and  of  a  specific  gravity  of  0'927. 

The  south  of  the  basin  runs  along  the  shore  of  the 
Persian  Gulf,  Diilike  being  the  most  important  statioD. 
In  this  district  work  has  been  started  by  a  comjiany,  which 
holds  the  concession  of  this  property.  The  petroleum  of 
Dalike  is  heavy  and  bituminous,  and  is  said  to  have  a  specific 
gravity  of  I'OIC.  Investigations  are  to  be  made  r-hortlv  rn 
rthe  shores  of  the  Caspiati  Sea,  near  the  villuge  of  Talisch, 
where  there  are  abundant  traces  of  i»etroleum,  and  where 
good  drinking  water,  and  cheap  and  abuuilant  liquid  fuel 
from  Haku,  are  obtainable. 
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JV.— COLOURING  MATTERS,  Etc. 

InkIGO   IX  THE   TUXJAB   (InCIa). 

Chem.  and  Druggist,  Jan.  25,  1902. 

OwiDg  to  the  fall  in  prices,  followed  by  the  closing  of 
several  factories,  indigo  planting  is  greatly  on  the  wane  in 
the  Punjab,  the  sown  area  having  fallen,  since  1900,  from 
115,700  to  71,600  acres.  The  season  has  not  been  favour- 
able, as  the  rains  ceased  prematurely  after  sowing  time,  and 
the  canals  ran  short.  The  yield  of  dye  is  only  808,400 
seers*,  compared  with  1.235,500  seers,  and  the  yield  of  seed 
is  only  1,868,400  seers,  compared  with  5,807,400  seers. 
(See  also  this  Journal,  I'JOI,  1156.) 

Indigo  Fkee  of  Exi-ort  Uutv  ix  the  Dutch 
East  Isdies. 

Bd.  of  Trade  J.,  Jan.  30,  1902. 

A  law,  dated  Dec.  30,  1901,  abolishes  the  export  duty  on 
indigo  in  the  Dutch  East  Indies. 

V.—PREPAmxa,  BLEACHING,  Etc.. 
TEXTILES,  YARNS,  AND  FIBRES. 

Silk  Industry  in  Feance. 
U.S.  Con.i.  Reps.,  Jan.  20,  1902. 

The  manufacture  of  silk  has  not  increased  in  France 
since  1895.  During  these  six  years,  in  which  France  has 
remained  stationary,  other  countries  of  Europe  and  the 
United  States  have  made  such  progress  that  France,  which 
worked  up  24 '33  per  cent,  of  all  the  silk  in  the  years  1895 — 
1897,  has  utilised  only  22- 23  per  cent,  in  the  last  three 
years. 

The  export  of  coloured  silks  shows  a  tendency  to  increase, 
from  53,100  kilos.,  in  1S98,  to  60,200  kilos.,  in  1899,  and 
107,900  kilos.,  in  1900.  This  branch  of  French  exports 
represents  to-uay  more  than  3,000,000  frs.  In  six  years, 
the  quantity  of  foreign  silks  which  have  been  sent  to  France 
for  dyeing,  under  the  rule  for  temporary  admission,  has 
increased  from  572,500  kilos,  to  992,000  kilos.  In  1900, 
there  was  less  industrial  and  commercial  activity,  yet  the 
quantity'  increased,  in  comparison  with  1899,  when  business 
was  good.  In  1900,  the  number  ot  producers  of  raw  silk  in 
France  increased  from  128,114,  in  1899,  to  136,214,  and  the 
average  production  was  the  highest  known.  The  cultivation 
of  the  silkworm  does  not  increase  in  France,  despite  the 
bounty  paid  by  the  Government.  For  ten  years,  the  product 
of  silk  has  remained  practically  stationary  in  France.  The 
year  1900  was  a  very  poor  one  for  the  reeling  of  schappe. 
Whilst  the  price  of  threads  declined,  that  of  raw  material 
rose.  This  branch  of  the  silk  industry  has  suflfered  from 
the  popularity  of  merceiised  cotton.  The  reelers  sent  tn  the 
factories  1,724,200  kilos,  of  material,  in  1900,  as  compared 
with  1,872,.300  kilos.,  in  1899.  For  the  last  three  years,  the 
exports  have  been:  in  1900,  272,900  kilos.,  worth  about 
5,500,000  frs.;  in  1899,  213,500  kilos.;  and  in  1898, 
221,800  kilos. 

VII.— ACIDS,  ALKALIS,  AND  SALTS. 

Kelp  Indlsibv  of  Ikeland. 

Chem.  and  Drugyiat,  Jan.  18,  1902. 

Daring  the  hearing  of  a  case  as  to  the  right  of  toll  on  the 
sea-weed  collected  on  Miveeuish  Island,  Mr.  T.  M.  Healy, 
il.P.,  made  the  following  remarks  about  the  kelp 
industry  ; —  I 

Red  weed,  that    is,  kelp  or  iodine   weed,  grows   in  the 
deep  sea  or  on  the  rocks  far  out  at  sea.     At  certain  seasons  I 
of  the  year,  after  storm,  this  red  weed   becomes  detached, 
and  if  the  tide  set  towards  Miveenish  Island  or  the  mainland,  ' 
a  certain  amount  of  weed   is  occasionally  thrown  upon  the  ' 
rocks.     It  is  only  when   the  weed  is  in  bloom  that  it  is  of 
any  value  as  drift  weed,  and  that  period  is  ten  days  at  the 

*  Seer  =  1  lb.  IS  oz. 


end  of  April  and  ten  days  at  the  beginning  of  May.  If  the 
drift  weed  be  thrown  up  except  at  that  period  it  is  of  no 
value  for  iodine  purposes.  -Some  years  ago,  this  kelp,  when 
manufactured,  was  worth  loZ.  a  ton,  but  its  value  now, 
owing  to  the  syndicates  in  Chili  and  Peru,  is  only  4/.  a  ton. 
To  raise  this  kelp  weed  requires  two  men  always  in  a  boat, 
and  two  women  ashore.  Twenty  boat-loads  are  equivalent 
to  30  tons  of  the  weed,  and  it  takes  that  quantity  to  make 
3  tons  of  kelp.  Sometimes  there  is  a  skilled  person  called 
a  burner,  who  gets  as.  for  his  work.  The  season  lasts  from 
April  to  October,  and  the  highest  price  obtained  is  4/.,  but 
it  runs  as  low  as  1  A.  2/.,  or  '!/.  at  times.  lu  other  words, 
the  four  persons  engaged  at  the  work  for  six  months  produce 
3  tons  at  H.  a  ton. 

Acktatb  op  Soda  axd  of  Lime,  Ddtv-free  is 

THE   XeTHERI,AXD.5. 

Bd.  of  Trade  J.,  Jan.  23,  1902. 

A  law  published  in  the  Dutch  Official  (Gazette  for  the 
4th  inst.,  exempts  acetate  of  soda  and  acetate  of  lime  from 
duty,  on  their  importation  into  the  Netherlands,  when  tlicy 
are  for  use  in  the  preparation  of  vinegar  or  of  acetone. 

Acetic  Acid,  Axhvdrous  ;  United  States  Customs 
Decisiox. 

Bd.  of  Trade  J.,  Jan.  23,  1902. 

The  chemical,  scientifically  known  as  "  acetic  anhydride," 
and,  commercially,  as  "  anhydrous  acetic  acid,"  is  distinct 
in  chemical  composition  from  acetic  acid,  and  is  conse- 
quently dutiable,  under  par.  3  of  Ihe  Tariff,  as  a  "chemical 
compound,  not  specially  provided  for,"  at  the  rate  of  25  per 
cent,  ad  vol. 

IX.— BUILDING  MATERIALS,  Etc. 

Cemext  Exports  of  Great  Hritmn. 

Eny.  and  Mining  J.,  Jan.  4,  1902. 

Exports  of  cement  from  Great  Britain,  for  the  11  months 
ended  November  30,  1901,  are  reported  at  285,349  tons, 
as  against  337.783  tons  for  the  corresponding  period  in 
1900.  The  exports  to  the  United  States  were  7,755  tons, 
in  1901,  against  33,860  tons,  in  1900,  showing  a  decrease 
of  26,105  tons. 

Fire  Tiles  :   United  States  Customs  Decision. 

Bd.  of  Trade  J.,  Jan.  23,  1902. 

Firf  Tiles. — A  species  of  unglazed  tiles,  weighirg  about 
100  lb.  each,  some  measuring  36  by  15  by  3  ins.,  and  some 
30  by  15  bj-  3  ins.,  are  dutiable  as  tiles,  under  par.  88  of  the 
Tariff,  and  not  as  earthenware,  under  par.  97. 

X. —MET  ALL  UR  G  Y. 

Mercury  in  Italy. 

Chem.  and  Druggist,  Jan.  25,  1902. 

According  to  the  Bullettiiin  dclle  Finanze,  there  is  a 
considerable  output  of  mercury  in  Iliily,  esiiceially  in  Tus- 
cany, where  the  quality  of  the  ore  is  said  to  be  as  good  as 
that  of  the  Spanish  mines  of  Almaden.  The  chief  deposits 
are  those  of  San  Salvatore  and  of  Comacchio,  and  of  Sielo 
in  the  province  of  Grosseto.  About  95  i)er  cent,  of  the 
Tuscan  mercury  is  sent  to  the  United  Kingdom. 

Merciikt  Production  of  United  States. 

Chem.  and  Druggist,  Jan.  18,  1902. 

The  mercury  receipts  at  San  Francisco,  in  Nov.,  1901, 
were  1,374  flasks.  For  the  11  months  ended  Nov.  30th, 
1901,  the  receipts  were  18,172  flasks,  against  18,046,  for  the 
corresponding  period  in  1900,  and  21,739,  in  1899.  These 
receipts  do  not  include  shipments  made  direct  from  the 
mines  to  consimitrs.  The  exports  from  San  Francisco  by 
water,  for  the  11  mom hs,  were  as  follows: — Siberia,  two 
flasks;  Korea,  12;  Japan,  24  ;  South  America,  20  ;  Central 
America,  1,008;  Mexico,  3,436;  British  Columbia,  32; 
New  York,  70  ;  total,  4,604  flasks,  against  6,588,  in  1900. 


200 


JOURNAL  OF  THE   SOCIETY  OP   CHEMICAL  INDUSTRY. 


[Feb.  13, 1902. 


In  1900,  1,000  flasks   were  sent  to  China,  bnt  that  country   | 
procured  no  mercury  from  California,  in  1901.     The-  supplies   • 
of  mercury  in   the  'United  Slates  are  now  becoming  very 
small,  andthe   producing  properties  have  been   unable  to    j 
materially  increase   their   output.      The   stocks   there,  two 
years  ago,  were  2,oil0  flasks,  which  were  reduced  to  l,20u    j 
flasks,  durine  the  foUowiua  year.     The  returns  of  the  Boston 
owned  properties,  for  1 901,  were  disappointing.    The  noruiul 
output   of  both   the  \apa  and  the  Xew  Idria  is_ about  40i» 
flasks  a  month.     The  total  production  in  the  United  States 
tor  last  year  was  ahoat  27,OuO  flasks.     The  Aetna  Company 
has  expended  .^•2,'),000,  in  1901,  for  prospecting  purposes,  but 
failed  to  discover  any  new  ore  bodies  of  value,  whereas  the 
Doston  Company  has  been  more  successful,  its  output  being 
200  fla.sks  a  month,  whieh.it   is   hoped,  will  be  materiall.v 
increased  in  future. 

MAxo.iNESE  Trust  in  the  C-vucasus  (Russia). 
Chem.  and  Druggist,  Jan.  25,  1902. 

After  negotiations  extending  over  six  months,  a  trust  has 
been  formed  to  control  the  output  of  manganese  in  the 
Caucasus.  It  will  include  264  mines,  whose  total  output 
is  about  400,000  tons  per  annum.  The  headquarters  of  ilie 
trust  are  to  be  in  Berlin,  and  the  capital  is  three  million 
marks.     The  syndicate  is  formed  for  a  term  of  10  years. 

Manganese  Bronze  for  Boiler  Siavbolts  in 
iicxgary. 

Eng.  and  Mining  J.,  Jan.  18,  1902. 
The  Hungarian  Slate  Railways  have  tried  stay-bolts  of 
manganese  bronze,  which  alloy,  when  tested  tor  tensile 
strength,  has  given  very  high  percentages  of  elongation, 
and  excellent  results  as  regards  ultimate  stress.  The  alloy, 
as  specified  by  the  Hungarian  State  Railways,  consists  of 
a  mixture  of  copper  and  manganese,  the  minimum  quantity 
of  the  latter  metal  allowed  by  the  specification  being  It- S 
per  cent. 

CoppEB  in  Bohemia  (AnsTRiA-ULNOAuv). 

Bd.  of  Trade  J.,  Jan.  30,  1902. 

According  to  the  Engineering  and  Mining  Journal  of 
the  11th  Jan.,  extensive  deposits  of  copper  ore  have  been 
discovered  in  the  neighbourhood  of  Graslitz  and  Klinen- 
thal,  in  Bohemia,  where  surveying  has  been  going  on  for 
some  months.  A  plant  is  now  being  erected,  and  it  is  said 
that  the  ore  is  of  very  high  quality.  About  100  hands  are 
now  employed,  and  the  force  is  to  be  increased. 

Molybdenite  in  British  Colcmbia  (Canada). 

Bd.  of  Trade  J.,  Jan.  16,  1902. 

The  British  Columbia  Review  of  the  28th  Dec.  reports 
that  deposits  of  molybdenite  have  been  discovered  in  West 
Kootenay,  and  also  near  Pitt  Lake,  on  the  Lower  Eraser. 
Molybdenite  has  also  been  discovered  in  the  Rossland  and 
Xelson  mining  districts,  but  has  not  been  developed  to  any 
extent.  Themetal  is  worth  about  5s.  a  pound,  and  should 
the  present  restricted  demand  be  extended,  the  Kootenay 
deposits  would  soon  be  opened  up. 
\ 

Pl.vtindm  in  Wtoming. 

Chem.  and  Druggist,  Jan.  18,  1902. 

Professor  Wilbur  C.  Knight  has  written  a  report  on  the 
discovery  of  platinum  in  Carbon  County,  Wyoming.  The 
indications  are  that  the  metal  occurs  in  considerable  quantity. 
The  Rambler  Mine,  from  which  the  platinum  comes,  yields 
copper  pyrites,  and  it  was  only  through  unaccountable 
variations  in  the  assays  that  the  rarer  and  more  valuable 
metal  was  brought  to"  light.  The  discovery  was  made  by 
Dr.  L.  1).  Godshail,  mauager  of  the  Boston  and  Wyoming 
Smelter  Company.  It  is  not  yet  known  whether  the  plati- 
num is  in  the  copper,  or  in  the  iron  pyrites  which  accompanies 
it,  or  in  both. 


XI I. -FATS,  OILS,  AND  SOAPS. 

Cottok-Oil  Exports  fro.m  Marseilles  to  iiie 
United  States. 

U.S.  Cons.  Beps.,  Jan.  2,  1902. 

Although  Marseilles  is  the  most  important  market  for 
.American  cotton-oil,  jet  cotton-oil  of  French  manufacture 
has  been  successfully  exported  from  Marseilles  to  the 
United  Srates.  The  following  consignments  were  made 
during  the  last  four  qu.arters,  and  during  October  1901  :  — 

Dols. 

December  SI,  1000 1,90U 

M:iroh  3 1 . 1 901 Xone 

June  .in,  1001 3,680 

Septeaiher  80, 1901 1,75.3 

Month  of  October  1901 1,000 

The  f.o.b.  price  for  the  last  consignment  was  125  francs 
per  100  kilos.,  whilst,  on  the  same  date,  American  "  winter 
edible"  was  quoted  at  63  francs  per  100  kilos. 

Tiiree  Marseilles  firms  buy  American  cotton-oil  on  the 
market,  refine  it,  and  resell  il. — A.  S. 

SoAT  AND  Candles  in  New  Zealand. 

Bd.  of  Trade  J.,  Jan.  16,  1902. 

Soap  and  candle  works  show  no  material  progress. 
Though  the  number  of  factories  has  been  increased  from 
19  to  24,  the  total  output  shows  very  little  improvement  in 
ten  years.  Meantime,  the  imports  have  grown,  and  for  the 
year  ended  30th  September  last,  show  an  increase  of  fully 
50  per  cent,  on  the  previous  year.  The  advantage  of  having 
local  supplies  of  tallow  is  almost  nullified  by  the  fact  that 
the  demand  runs  almost  entirely  on  wax  candles,  and  for 
these.  New  Zealand  factories  hive  to  import  the  paraffin, 
and  pay  an  import  duty  of  ^d.  per  lb.,  whilst  the  duty  on 
the  imported  caudle  is  only  Id.  New  Zealand  manufac- 
turers are  now  threatened  with  competition  froiu  America. 

Oil-Xdts  and  Oil-Seeds  in  MozAjiniQOE  (Portugiese 
East  Africa)  :   Tariff  Change. 

U.S.  Con:!.  Reps.  Jan.  6,  1902. 

The  following  change  has  been  made  in  the  customs  tariff 
of  the  province  :  — 

Peanuts,  sesame,  and  other  oil-seeds  are  to  be  subject  to 
an  export  duty  of  4  per  cent,  ad  val.  when  exported  to  non- 
Portuguese  countries,  and  of  2  per  cent,  when  exported  to 
Portuguese  countries. 

Metiivlation  [Denatoking]  of  Cotton-Sked  Oil  : 
New  Australian  Custojis  By-Law. 

Bd.  of  Trade  J.,  Jan.  23,  1902. 

1.  Imported  cotlon-seed  oil  may  be  methylated  in  the 
manner  provided  by  these  by-laws. 

2.  The  oil  shall  be  mi.xed  with  the  methylating  substance, 
in  such  proportions  as  the  collector  shall  direct,  and  in  such 
manner  as  to  render  the  oil  uiLfit  for  use  as  a  beverage  or 
in  food,  and  incapable  of  being  converted  to  that  use. 

3.  The  methylating  (denaturing)  substance  to  be  u.sed 
shall  be  approved  by  the  collector,  and  the  mixing  shall  be 
done  in  the  presence  and  to  the  satisfaction  of  an  officer. 

Wax  Exports  op  Abyssinia. 
Bd.  of  Trade  J.,  Jan.  30,  1902. 

About  one-half  of  the  export  of  this  product,  which, 
two  years  ago,  was  sent  by  way  of  Adilis  Ababa  and 
Harrar,  now  goes  by  way  of  the  Sudan  arul  Ma-ssowah.  The 
quantity  exported  through  the  Somali  Coast,  in  the  two 
years  1899  and  1900,  is  estimated  at  about  34  tons  (valued 
at  about  1,360/.  per  annum).  The  actual  price  of  the 
\inretined  wax  varies  from  11  to  12  thalers*  per  frasila 
j   of  37  lb. 

•  Thaler  (Maria  Theresa)  =  2e.  (about). 
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Afkidi  Wax-Cioth  IX  India. 

Times  of  India,  Jan.  i,  through  Bd.  of  Trade  J., 
Jan.  30,  1902. 

Afridi  waxcloth,  a  kind  of  raised  colour  jiaiuting  on 
cotton  fabrics,  is  made  in  reshawar,  Lahore,  Calcutta,  and 
Bombay  ;  but  ignorance  has  hitherto  prevailed  as  to  the 
constitution  of  the  medium  employed.  ^Ir.  Geo.  Watt  has 
now  ascertained  that  the  medium,  known  as  loyhuii,  is  a 
product  of  safflower  seed.  The  method  of  preparation  is  to 
boil  the  oil — expressed  cold — for  12  hours,  and  then  throw 
it  into  pans  of  cold  water,  when  it  swells  op  into  a  thick 
jelly,  which  is  roghati.  Before  being  applied  to  the  cloth,  it 
is  mixed  with  some  mineral  c(dour  and  drawn  out  into  tine 
threads  on  a  pointed  style,  with  which  the  pattern  is  traced. 
The  demand  for  household  drapings  gives  a  ready  outlet 
for  the  Afridi  artisan's  skill.  Tests  made  in  Calcutta 
showed  that,  as  a  waterproofing  material,  or  as  a  material 
to  be  used  in  the  manufacture  of  linoleum,  roghan  deserves 
careful  consideration,  and  is  in  some  respects  superior  to 
linseed. 

XIV.— TANNING,  LEATHER,  GLUE, 
SIZE,  Etc. 

T^sxiNG  AND  Wool  Scouring  in  New  Zealand. 
Bd.  of  Trade  J.,  Jan.  16,  1902. 

As  regards  fellmongering,  tanning,  currjHng,  and  wool 
scouring,  while  the  number  of  works  shows  a  moderate 
increase,  and  the  quantity  of  wool  treated  has  more  than 
doubled  in  the  last  10  years,  it  is  notice.nble  that  the  number 
of  tanpits  has  been  reduced,  since  1895,  and  the  number  of 
skins  tanned  has  fallen  to  less  than  one-third  of  the  number 
for  1895.  It  would  appear  that  they  are  now  sent  for- 
ward as  salted  pelts.  There  is  evidence  of  other  products'  I 
being  evolved,  and  the  value  of  the  total  output  has 
increased  by  over  50  per  cent.,  in  the  live  years  since  the 
previous  census. 

A'  v.— MANURES,  Etc. 

Phosphates  on  Ocean  Island. 

Bd.  of  Trade  J.,  .Ian.  23,  1902. 

The  North  China  Herald  of  the  24th  Dec,  1901,  states 
that  Ocean  Island,  in  the  Pacific,  situated  about  30  miles 
from  the  equator,  and  200  miles  west  of  Xonuti,  one  of  the 
Gilbert  Group,  is  noted  for  its  rich  deposits  of  phosphates. 
There  is  no  anchorage  at  the  island,  but  mooring  buoj's  are 
laid  down,  one  on  the  north-west  side  and  the  other  in  the 
south-west  corner.  Steamers  make  fast  to  either  of  these 
when  loading,  the  phosphates  being  lightered  off  to  the  ship. 
There  is  deep  water  right  up  to  the  shore.  The  Pacific 
Islands  Company  have  a  large  plant  at  the  island,  and  they 
export  the  phosphates  in  considerable  quantities  to  Australia 
and  New  Zealand.  The  Company  holds  exclusive  rights  in 
connection  with  the  phosphate  deposits  on  the  island,  em- 
ploying a  staff  of  220  hands. 

XVI.— SUGAR.  STARCH,  Etc. 

Sugah  Phoduction  op  Germany  and  the  Cauthl. 
C'.S.  Con.'!.  Rcp.i.,  .Ian.  14,  1902. 

The  latest  official  estimate  shows  that,  exclusive  of 
Denmark,  the  sugar-growing  countries  of  I'.urope  will 
proiluee  this  year  (1901),  5,928,150  tons  of  raw  sugar,  an 
increaj^e  of  2(>2,850  tons  over  the  production  of  the  previous 
year.  ( )f  this  amount,  Germany  will,  it  is  estimated,  yield 
2.073,1011  tons,  as  against  ],974',800,  during  the  preceding 
campaign. 

On  Dec  7,  1901,  a  high  commercial  authority  estimated 
the  visible  supply  of  raw  sugar,  now  in  the  principal 
European  markets,  at  1,640,812  tons,  against  1,297,.525  tons 
on  the  san^e  date,  in  1900,  and  1,249,772  tons,  in  1899. 
Adding  to  these  the  visible  stock  of  raw  sugar  in  the 
I'nited  States  and  Cuba,  on  Dec.  4,  1901,  there  is  found  to 
be  in  sight  1,8J,S.921  tons,  against  1,407,783  tons,  on  the 
same  date  in  1900,  and  1,554,790  toys  in  1899. 


Under  these  conditions,  and  in  view  of  the  "-rowin" 
production  of  sugar  in  the  United  States,  Cuba'^  Porto 
Kico,  and  Hawaii,  prices  of  raw  sugar  in  the  German 
market  have  sunk  until  the  condition  of  the  whole  producing 
interest  would  be  desperate,  were  it  not  for  the  "  Cartel," 
or  secret  working  combination  between  raw  sugar  factories 
and  lefineries,  by  which  high  prices  are  maintained  for  all 
sugar  consumed  in  Germany,  the  profits  from  which,  added 
to  the  Government  bounty  paid  on  exports,  enable  the 
manufacturers  to  pay  a  proportionately  high  rate  for  beets, 
and  at  the  same  time,  sell  their  exported  product  in  foreign 
markets  at  prices  with  which  other  nations  find  it  difficult 
to  compete,  and  which,  in  effect,  give  the  German  producer 
a  commanding  position  in  the  world's  sugar  market. 

The  "  Cartel  "  was  organised  rather  more  than  a  year  a"0, 
and  includes  about  95  per  cent,  of  the  sugar-producinf  in- 
terests  in  Germany.  It  may  be  stated  that  the  Cartel  gu.iran- 
teesproducers  of  rawsugaracertain minimum price,and takes 
their  entire  product.  Any  diflferenee  between  this  minimum 
and  a  lower  price  which  may  rule  in  the  world's  markets 
is  made  up  by  the  refiners.  On  the  other  hand,  the  raw- 
sugar  producers  guarantee  to  pay  a  fixed  minimum  price 
for  beets,  to  produce  no  raw  sugar  for  consumption  in 
Germany,  and  to  ^ell  their  raw  sugar  onlv  to  refineries 
belonging  to  the  syndicate.  Among  the  results,  two  may 
be  cited  which  will  explain  the  present  situation,  i/?.  :  ( )n 
the  one  band,  the  manufacturers  are  able  to  pav  for  beets 
about  3.«.  per  ton  more  than  the  general  sugar  market 
price  outside  of  Germany  would  justify,  and  on  the  other, 
refineries  are  able  to  control  absolutely  the  price  of  su^ar 
for  consumption  in  Germany,  and  this  they  do  so  effectively 
that  ordinary  white  lump  sugar  costs  to-dav,  in  Berlin, 
30—35  pf.  (3irf.— 3|rf.)  per  lb.,  or  nearly  three  times  what 
is  charged  for  the  same  grade  of  German-made  sogar  in 
London. 

So  oppressive  have  become  the  exactions  of  the  "  Cartel,"' 
that  the  Associated  (ierman  Chocolate  Manufacturers  took 
steps  eariy  in  September,  1901,  to  organise  at  Genthin,  in 
Brandenburg,  a  scheme  for  the  erection  of  a  factory 
capable  of  working  up  daily  1 5,000  centners  of  beets.  This 
break  for  independence  by  a  union  of  heavj-  consumers  of 
sugar  has  caused  some  agitation  on  the  part  of  the  Cartel, 
whose  organ  warns  the  chocolate  makers  of  the  results  of 
such  insubordination,  but,  according  to  definite  press 
reports,  the  latter  have  gone  on  making  10-year  contracts 
for  beets  with  the  farmers  of  a  large  region,  and  will  have 
their  factory  and  refinery  in  readiness  for  the  next  campaign. 
Equally  unpromising  is  the  outlook  for  any  imi)ortant 
and  systematic  reduction  in  the  area  of  beet  culture  ne.tt 
year.  The  simple  fact  is  that,  under  the  management  of 
the  Cartel,  farmers  receive  for  their  beets  a  price  consider- 
ably higher  than  is  justified  by  the  value  of  sugar  in  the 
world's  markets,  and  consequently  sugar  beets  are  iibout 
the  only  crop  left  to  German  farmers  that  is  largely 
profitable. 

The  principal  lesson  which  American  sugar  I'rowers 
have  left  to  study  in  Germany  is  the  intelligent  utilisa- 
tion  of  the   two   principal    waste    products    of   beet  sugar 

manufacture  —  the    spent  pulp   and   the  crude   molasses 

which  latter  contains  usually  from  40 — 50  per  cent,  of 
sugar  that  cannot  be  crystallised  out  on  account  of  the 
potash  salts  which  the  crude  syrup  contains.  In  the  early 
years  of  German  beet  culture,  the  utilisation  of  these 
seciiudary  products  attracted  relatively  little  attention.  It 
was  soon  discovered,  however,  that  the  spent  pulp  from 
sugar  factories  was  a  valuable  food  for  cattle  ;  that,  by 
drying,  it  could  be  preserved  for  use  throughout  the  winter ; 
and  that  by  adding  to  the  dried  pulp  the  waste  molasses, 
the  food  was  not  only  rendered  more  palatable  for  animals, 
but,  being  fed  on  the  farm,  the  potash  of  the  syrup  was 
retained  on  the  premises  and  restored  to  the  land  in  the 
form  of  stable  leachings  and  m.inure. 

For  many  years,  waste  beet  molasses  in  Germany  was 
either  exported  to  France  or  Spain,  or  used  as  a  raw 
material  for  the  manufacture  of  alcohol,  the  potash  salts 
being  in  that  case  recovered,  and  restored  to  the  land  as 
a  separate  chemical  fertiliser.  But  the  internal  revenue 
laws  of  Germany  are  so  shaped  as  to  favour  the  produc- 
tion of  alcohol   from   potatoes  on  a   large  scale  and  at  a 
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small  eo^t,  so  tliat  the  spirit  iiiamifacture  from  beet  mu- 
lastes  vas  gradually  abaiKloiiod,  and  the  wa*le  S}TU)i  useil 
for  fodder  material.  I'sed  for  this  purpose,  speut  bed 
pulp,  enriched  with  waste  luolasfes,  helped  to  meet  a  pres 
biiig  want  iu  ( Germany,  and  the  crude  syrup  is  row  worth 
4-75 — 4-80  marks  (■!«.  M.—  4s.  9irf.)  per  lOtl  kilos,  in 
car-load  lot?. — A.  S. 

Sugar  PuODrcrioN  oi-  Queensland  (Australia). 
Bd.  of  Trade  J.,  Jan.  23,  1902. 

The  Melbounie  Jvurnal  of  Commerce  ior  i\\e  I7th  Dee., 
1901,  states  that  the  production  of  sugar  in  Queensland, 
for  the  season  of  1901,  amounted  to  110,100  ten.--,  as  com- 
pared with  92,554  tons,  in  1900. 

Eke  fok  the  Manufactude  of  Stakcii  : 

New  Aistralian  Clstojis  Bvlaw. 

Bd.  of  Trade  J.,  Jan.  23,  1902. 

Imported  rice  may  he  delivered,  for  the  purpo.se  of  beiiif; 

used  in  the  manufacture  of  starch,  on   condition  that  the 

maiiufactuie  is  carried  on  in  a  warehouse  licensed   under 

the  Customs  Act,  1901. 

Ditch  Sugars  : — U.S.  Countervailing  Duties  on. 

Bd.  of  Trade  ./.,  Jan.  23,  1902. 
The  following  is  a  revised   scale  of  countervailing   duties 
to  be  levied  on  sugars  produced  in  the  Netherlands. 

(1)  On   raw  sugar,  produced  from  beet-roots,   1'38   fl. 
per  100  kilogs.  of  hard  refined.      (The  output  of  refined 
sugar  from  raw  is  computed  by  deducting  from  the  polari 
.sation  of   the  raw  sugar  twice  the  glucose,  four  limes  the 
ashes,  and  Is  per  cent,  for  loss  in  refining.) 

(2)  On  sugar  refined  from  beet-root  itiw  sugar,  produced 
in  the  Netherlands,  l'.')7  fi.  per  100  kilogs. 

(.'!)  On  sugar  refined  from  imported  r.iw  sugar,  -19  11. 
per  100  kilogs.  in  addition  to  the  bounty,  if  any,  allowed  on 
the  raw  sugar  by  the  country  of  production. 

The  liquidation  of  entries  covering  sugars  produced  in 
the  Netherlands,  after  Ist  September,  1901,  may  he  sus- 
pended, at  the  request  of  the  importers,  until  the  next 
ascertainment  and  declaration  under  the  provisions  of 
Section  5  of  the  United  States  Tariff  Act,  and  the  additional 
duties  on  such  suspended  entries  shall  he  estimated  on  the 
basis  of  the  rates  given  above.  (See  also  this  Journal,  1901 , 
1261.) 

X  VII.— B RE  WING,  Etc. 

"  Inpustrial  Alcohol";  Tax  on  Products  with 
A  Base  of,  in  France. 

Bd.  of  Trade  J.,  Jan.  30,  1902. 
Products  with  a  base  of  "  industrial  alcohol  "  (i.e.,  pro- 
ducts in  the  m.inufacture  of  which  alcohol,  other  than  that 
of  wine,  cider,  perry,  lees,  residuum,  or  fruits,  has  been 
used),  whether  produced  in  French  colonies  or  in  foreign  j 
countries,  are  to  be  subject  on  importation  to  the  manufac- 
turing tax  ("  droit  </('  fahricalkm  ")  on  denatured  spirits, 
amounting  to  80  centimes  per  hectolitre  of  .absolute  alcolml 
used.  This  tax  is  leviable  in  addition  to  the  import  duty 
proper.  \ 

XIX.— PAPER,  PASTEBOARD.  Etc. 

I'M'ER    FROM    AVOAVO    BaRK    IN    MADAGASCAR. 

U.S.  Cons.  Reps.,  Jan.,  1902. 

The  avoavo  is  a  wild  shrub,  9  to  12  ft.  in  height,  with 
short  branches  of  an  average  thickness  of  4  to  5  ins.,  the 
leaf  being  very  similar  to  a  bay  leaf.  It  is  met  with  every- 
where, ou  the  coast  and  in  the  interior  of  the  island,  and  the 
bark  can  he  utilised   at  any  season  of  the  year. 

After  taking  off  the  outer  skin,  which  is  of  a  greyish  tint, 
the  inner  part,  perfectly  white  an<l  sonoewhat  sticky,  is 
removed  .and  formed  into  a  big  ball,  wliich  is  placed  in 
running  water  to  soak.  This  ball  is  picked  to  |iieces.  Utile 
In  little,  and  the  ))ieees  thus  separated  are  washed  and 
placed  in  a  large  pot  with  a  certain  quantity  of  water  ;  the 


mass  is  then  covered  with  ashes,  followc  d  by  a  second  laver 
of  hark,  again  covered  with  ashes,  and  so  on  until  the  pot  is 
three-qunrters  full.  The  pot  is  then  filled  with  water,  the 
lid  put  on,  and  the  whole  boded  for  two  or  three  days 
without  interruption,  care  being  taken  to  add  very  clean 
w<ater  from  time  to  time  to  replace  the  loss  by  evaporation, 
always  throwing  in  a  handful  of  ashes. 

On  the  morning  of  the  third  day,  the  bark,  completelv 
reduced  by  cooking,  looks  like  a  thick  batter,  which  is  then 
passed  through  a  sieve  and  washed  in  fresh  water.  It  is 
then  beaten,  briskly  kneaded,  and  under  the  pressure  of  the 
fingers  is  transformed  into  a  soft  dough,  which  is  spreai, 
still  damp,  on  the  green  leaves  of  the  traveller's  tree  with  a 
special  tool,  consisting  of  two  rods  about  18  ins.  long,  joined 
by  slats  of  raffia  wood,  the  only  wood,  apparently,  to  which 
tile  pulp  will  not  stick.  This  is  the  most  delicate  part  of 
the  whole  operation.  With  the  fiat  of  the  hand,  moistened, 
the  required  thickness  is  given  to  the  sheet ;  it  is  then 
pressed,  levelled,  smoothed,  and  put  in  the  sun.  As  soon 
as  it  is  dry,  it  is  glazed  with  weak  rice-water,  spread  with 
the  hacd,  like  starch,  on  linen.  The  sheet,  still  in  a  damp 
state,  is  then  flattened  out  by  the  hand  or  with  a  polished 
pebble.  It  is  finally  dried,  peeled  off  from  the  green  leaf, 
and  the  paper  is  finished.  Each  sheet  thus  obtained  is 
worth  from  1  to  2  cents  ;  it  measures  20  to  23  ins.  long 
and  10  ins.  wide,  and  is  finally  trimmed  for  binding. 

Surface-coated  Pai'ER  Akticles — Borders;  United 
St.ites  CrsToMs  Decision. 

Bd.  of  Trade  ./..  Jan.  23,  1902. 

Articles,  known  as  "  borders,"  made  from  paper,  surface- 
coated  with   metal  or  a   solution  of  metal,  are  dutiable  as 
manufactures  of  paper,  under  par.  407  of  the  TariflF,  at  the 
.  rate  of  35  per  cent,  ad  ral. 

Articles  made  from  metal  surface-coated  paper  are  not 
dutiable  according  to  the  component  parts  of  chief  value, 
but,  being  made  from  surface-coated  paper,  are  dutiable  as 
manufactures  of  paper. 

Blue  Straw  Cardboard  :  Customs  Declsion 
I  (Gerjunt). 

1  Bd.  of  Trade  J.,  Jan.  30,  1902. 

Blue  straw  cardboard,  composed  of  several  layers  of 
straw  paper  pulp,  pressed  together  and  painted  on  one  side 
with  blue  size  colour,  is  dutiable,  as  prepared  cardboard, 
under  No.  27e  of  the  Tariff,  at  the  rate  of  10  -\I.  per  100 
kilos.  (5.«.  1'/.  per  cwt.V 


XX.— FINE  CHEMICAL.'^,  Etc 

Fharmaceuiical  Specialties  in  Turkey. 

[LS.  Co7ts.  Reps.  Jan.  G,  1902. 

Prof.  T.  H.  Norton  reports  from  Chatput  as  follows,  ou 
the  difficulties  accompanying  the  introduction  into  the 
interior  of  Turkey  of  foreign  pharmaceutical  preparations:  — 

An  imperial  order,  issued  some  time  ago,  concerning  the 
sanitarv  examia.ation  of  imports  into  the  Empire,  states  that 
the  entrance  of  pharmaceutical  specialities  of  unknown  com- 
position, or  not  meeting  the  requirements  of  the  French 
pharmacopcuia,  is  forbidden.  An  exception,  however,  is 
made  in  the  case  of  such  specialties  of  these  two  categories 
as  have  been  approved  by  an  "  oIKcial  academy  "  (academic 
olficielle"),  i.e.,  a  chartered  meilical  society. 

In  order  to  secure  the  entrance  of  an  article  of  this 
nature,  the  importer  is  required  to  secure  .an  authnrisaticu 
from  the  Impirial  Medical  College,  at  Constantinople.  The 
latter  requires  that  the  demand  for  such  authorisation  should 
be  accompanied  by  a  certificate  from  the  "  academy,"  en- 
dorsing the  article  in  question,  and  either  a  sample  of  the 
article  or  the  formula  of  its  compositi(m,  where  there  is  a 
departure  from  the  requirements  of  the  French  pharina- 
copceia.  .VII  the  documents  in  the  casi'  should  be  certified 
by  the  Ottoman  consul  in  the  country  of  origin. 

The  majority  of  the  documents  preseuttd  in  such  cases 
are   either   so  vague   or  so  improperly  certified,  that   the 
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desired  permissiou  cannot  be  graateJ.  In  most  cuje^,  a 
lengthy  eoiresi'ondeuee  has  been  without  result. 

In  orrier  to  avoid  future  delays  and  difficulties  of  this 
character,  the  Turkish  medical  otHcials  urge  that  care 
should  he  taken  to  secure  Ottoman  consular  eertificatiou 
for  all  papers  submitted  in  connection  with  such  importa- 
tions. Further,  all  formulas  should  be  written  either  in 
French  or  in  Turkish.  Quantities  and  proportions  should 
be  stated  with  the  utmost  clearness.  The  names  of  con- 
stituents employed  should  be  those  used  in  purely  scientific 
nomenclature,  and  not  those  customary  in  trade.  Thus, 
'■  acetanilid  "  should  be  used,  and  not  "  antifebriii  ";  "  iodo- 
ehloro-oxyquinolin,"  and  not  "  vioform,"  Sic. — although  the 
tiade  desiguntions,  in  parentheses,  might  advantageously 
follow  the  purely  scientific  names. 

In  general,  formulas  and  labels  should  be  such  that  they 
can  be  understood  by  examiners  possessing  limited  scientific 
knowledge,  and  no  famiharity  with  commercial  terms. 

Turkish  officials  look  with  suspicion  upon  anything  con- 
taining poisonous  or  explosive  constituents.  The  difficulty 
of  obtaining  potassium  chlorate  in  Turkey  for  use  as  a 
gargle  is  a  case  in  point. 

"Tebi'IN  Hydkatk":  United  States  Customs 

Decision. 

Bd.  of  Trade  J.,  Jan.  23,  190:2. 

"  Terpin  hydrate  "  is  dutiable  as  a  medicinal  preparation, 

not  containing  alcohol,   and   in   the  preparation  of  which 

alcohol  is  not  used,  under  par.  68  of  the  Tariff,  at  the  rate 

of  25  per  cent.,  ad  val. 

XXII.— EXPLOSIVES,  Etc. 

Smokeless  Powl.eu  akd  Dtnamite  in  Mexico. 

U.S.  Consular  Reps.,  Jan.  18,  1902. 

The  Mexican  Government  has  granted  a  concession  for  a 
factory  to  make  dynamite  and  other  explosives  in  the 
Kepublic,  the  price  of  which  must  have  the  approval  of  the 
Government.  The  concession  includes  the  manufacture  of 
caps,  tapers,  and  quick  matches.  The  company  shall  also 
erect  a  factory  for  the  manufacture  of  smokeless  powder, 
of  a  capacity  of  from  176  to  220  pounds  per  day.  Both 
plants  must  be  in  operation  by  June  30,  1903.  When  the 
company  is  able  to  supply  the  market,  there  shall  be 
imposed  an  internal-revenue  tax  of  21  cents  per  kilo.,  on  all 
explosives  imported  into  or  manufactured  in  the  Republic  ; 
and  the  Government  further  agrees  not  to  reduce  the 
customs  duties  on  explosives  now  in  force.  Black  powder 
maybe  exempted  from  the  internal  tax,  provided  that  its 
components  are  sulphur,  carbon,  and  nitrates  of  potash  and 
soda,  and  not  nitroglycerin,  chlorate  of  pot;ish,  or  similar 
substances. 


patnit  S.ist. 


•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 
Applications. 

1902. 

1498.  G.  P.  Van  Wye.    Improvements  in  filters.    Jan.  20. 

l.'iig.  ,1.  F.  Simmance  and  J.  Abady.     Improvements  in 
heating  apparatus.     Jan.  20. 

1549.  C.  S.  Lemstrom.     Improvements   in  cooling  appa- 
ratus.    Jan.  20. 

15S7.  G.   Pott   and    K.   Williamson.      Improvements   in 
Centrifugal  machines.     Jan.  21. 

1613.   Vj.   G.   .Scott.      Improvements    in    apparatus    for 
evaporating  liquids.     Jan.  21. 


1682.  G.  Mitchell.  Im|)roTements  in  smelting  furnaces. 
Complete  Specification.     Jan.  21. 

1748.  S.  Puplett.  Improvements  in  ice-making  and 
freezing  apparatus.     Jan.  22. 

1881.  E.  Lines.     Sw  Class  B. 

1911.  W.  J.  Wigg  and  S.  Peers.  Improvements  in  or 
connected  with  filter  presses.     Jan.  24. 

1980.  T.  Hodges.  Improvements  in  smokeless  furnaces. 
,Tan.  24. 

2100.  n.  K.  Tullis.  Improvements  in  and  couuccted 
with  centrifugal  machines.     Jan.  27. 

2113.  W.  Ivronheim.  Improvements  in  and  relating  to 
the  construction  of  drying  apparatus.  Complete  .Specifica- 
tion.    .Ian.  27. 

2124.  J.  W.  Garson.  Improvements  in  or  appertaining 
to  iron  drums-;  or  receptacles  for  oils,  varnishes,  or  the 
like.     Jan.  27. 

2144.  C.  Malmendier  and  M.  Stiihler.  Improved 
hydraulic  mixing  apparatus  for  saturating  liquids  with 
gases.     Complete  .Specification.     Jan.  27. 

2322.  H.  Lane  and  C.  H.  Sehill.  Improvements  in 
apparatus  for  blowing  or  compressing  air  and  gases. 
Jan.  29. 

2444.  T.  T.  Rulter.  Improved  apparatus  for  refrigerating 
and  heating  purposes.     Jan.  29. 

2528.  S.  Zylberlast.  Improvements  in  apparatus  for 
cooling  liquids,  applicable  also  to  evaporative  condensers. 
Jan.  31. 

2i54.  J.  D.  Pennington  and  C.  H.  Riches.  Improve- 
ments in  refrigerators.     Jan.  31. 

2592.  B.J.  B.Mills. — From  A.  Prat,  France.  Apparatus 
for  heating  liquii  or  gaseous  bodies  under  pressure.    Jan.  31. 

2598.  E.  Josse.  Improvements  in  air  compressors. 
Complete  Specification.     Jan.  31. 

CoMPLBTB  Specifications  Acokpted.* 
1900. 

22,957.  W.  P.  Thompson.  Separating  salt  or  other  solid 
matters  from  their  solutions,  or  separating  particles  of 
superior  specific  gravity  from  fluids  containing  them  in 
suspension.     Jan,  22. 

1901. 
592.  W.  P.  Grath.     Kilns.     Jan.  22. 
1999.  C.Spiegel.     Furnaces  for  burning  naphtha  residue. 
Jan.  22. 

2613.  R.  Snowdon.     Kilns.     Jan.  22. 

3173.  E.  S.  Hermes.  Bag  filters  for  clarifying  beer, 
wines,  spirits,  perfumes,  water,  and  other  liquids.     Jau.  22. 

3266.  J.  H.  Brearley.  Generator  or  regenerative 
furnaces  or  kilns.     Jan.  29. 

4012.  W.  Brothers.  Amnionia  absorption  process  of 
refrigeration,  and  apparatus  therefor.     Jan.  22. 

.J118.  E.  J.  Ciubbe  and  A.  W.  Southej-.  Apparatn.s  for 
condensing  and  cooling  liquids.     Jan.  29. 

10,413.  The  Aetiengesellschaft  fiir  Zink  ludu.strie 
vormals  W.  Grills  and  M.  Schroeder.  Process  for  the  pro- 
duction of  porous  contact  substances  or  masses  for  use  in 
catalytic  processes.     Jan.  29. 

21,191.  E.  J.  Hess.  Method  of  and  apparatus  for  pro- 
duction of  motive  power.     Jan.  29. 

24,928.  O.  Lindemann. — From  E.  KiJrting,  Germany. 
Liquid  fuel  furnaces.     Jan.  29. 

II.— FUEL,  GAS,  AND  LIGHT. 
Applications. 

I.'i98.  R.  Macdonald  and  W.  Rennie.  Improvements  in 
and  connected  with  acetylene  gas  generators.     Jau.  21. 

1742.  8.  G.  Watson.  Impi-ovements  in  connection  with 
generators  for  the  maimfacture  of  acetylene  and  other 
gases.     Jan.  22. 
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1817.  .1.  A.  Smith,  M.  Dick,  and  P.  C.  Dick.  Improve- 
ments in  acetylene  generators.     Jan.  23. 

182).  W.  J.  Crossley  and  J.  Atkinson.  Improvements 
in  appuratm  for  treating  the  air  and  gas  in  gas-producer 
plants.     Jan.  23. 

1990.  J.  E.  Dowson.  Improvements  relating  to  the  pro- 
duction of  generator  gas,  and  in  the  provision  of  hot  air 
therefor.     Jan.  24. 

2031.  J.  MeNally.  Improvements  in  appliances  or 
chambers  for  purifying  acetylene  or  other  gas.     Jan.  25. 

2030.  H.  Marshall.  Improvements  in  carburettiug  air 
or  gas  and  in  apparatus  employed  therefor.     Jan.  25. 

.2066.  W.  H.  A.  Sieverts.  Improvements  in  incandescent 
gas  burners.     Jan.  25. 

2078.  J.  J.  Metge.  Improvements  in  or  coauected  with 
the  manufacture  of  fuel  hriijuettcs.     Jau.  27. 

2085.  J.  A.  Purves  and  W.  S.  Piirves.  An  improved 
method  and  apparatus  for  the  production  of  combustible 
gases.     Jan.  27. 

2117.  C.  M.  Kemp.  Improvements  in  carburetters. 
Complete  Speciiicatiou.     Jau.  27. 

2131.  J.  Lewy.  An  improvement  in  illuminants  sueh  as 
are  used  for  making  candles  and  the  like.     Jan.  27. 

2134.  P.  Pehu-Montaron.  Acetylene  gas  generating 
apparatus.     Jan.  27. 

2161.  H.  H.  Lake. — From  "  Selas "  Gesellschaft  mit 
Beschrilnkter  Haftung,  Germany.  Improved  mcthoil  of 
and  apparatus  for  supplying  illuminating  gas  under 
pressure.     Jan.  27. 

2174.  J.  F.  Hoyne.  Improvements  relating  to  the 
production  of  ozone.     Jan.  27. 

2249.  J.  Seymour.  Improvements  in  machines  or 
apparatus  for  mixing  gas  and  air.  Complete  Specification. 
Jan.  28. 

2270.  J.  .Seymour.  Improvements  in  machines  or 
apparatus  for  mixing  gas  and  air.  Complete  Specification. 
Jan.  28. 

2299.  W.  P.  Thompson. — From  E.  Will,  Germany.  Im- 
provements in  incandescent  gas  burners.     Jan.  28. 

2306.  D.  de  Vulitch.  A  new  process  for  the  manufac- 
ture of  a  binding  agent  for  low  grade  coal,  carbonaceous, 
and  other  substances.     Jan.  28. 

2307.  D.  de  Vulitch.  A  new  or  improved  binding 
medium  for  coal  and  other  substances,  and  process  for 
producing  same.     Jan.  28. 

2374.  Sir  C.  F.  Forbe.-i,  B;irt.  Improvements  relating  to 
acetylene  gas  generators.     Jan.  29. 

2375.  C.  Pataky.  Improvements  in  acetylene  gas 
generators.     Complete  Specification.     Jan.  29. 

2403.  II.  Salsbury.  Improvements  in  acetylene  gene- 
rators.    Jau.  29. 

2483.  H.  Vert.  Improvements  in  apparatus  for  gene 
rating  acetylene  gas.     Jan.  30. 

2541.  F.  Horner.  New  or  improved  appliances  for 
preventing  drainage  or  breakage  of  incandescent  gas 
mautles.     Complete  Specification.     Jan.  31. 

2617.  K.  Dempster  and  Sous  Ltd.,  and  J.  W.  Broad- 
head.  Improvements  iu  retort  houses  for  inclined  gas 
retorts  and  the  like.     Feb.  l\ 


Complete  Spkcifications  Accepted. 

1901. 

3849.  A.  R.  Scherding.  Heating  devices  for  liquid  fuel. 
Feb.  5. 

5730.  F.  S.  Cripps.     Covers  for  gas  purifiers.     Jan.  29. 

5826.  A.  Vosmaer.     Ozonising  apparatus.     Jan.  2U. 

5980.  A.  F.  Spooner. — From  V.  1>.  Eougucmarc,  «■  l 
A,  Lecbesne,  France.     Carburettors.     Jan.  22. 

6260.  G.  Uartmaun.  Process  for  the  manufacture  ol 
I'eat  blocks.     Jan.  29. 


6569.  J.  W.  Ward.  Burners  for  incandescent  gas 
lighting.     Feb.  5. 

17,194.  F.  \V.  C.  Schniewiud.  Manufacture  of  gas. 
Jan.  29. 

19,826.  C.  D.  Abel.— From  J.  Saltar.jun.,  United  States. 
Method  of  and  apparatus  for  purifying  gases.     Jan.  29. 

21,757.  J.  Cayrol.  Burners  for  lighting-gas  and  other 
combustible  gases.     Jan.  29. 

21,982.  W.  A.  Feurt  and  II.  H.  Martiu.  Acetylene  gas 
generators.     Jan.  22. 

22,766.  F.  Paul,  jun.,  and  A.  F.  Gundlack.  Generation 
of  gas.     Jan.  22. 

22,931.  The  Siiuon  -  Carves  Bye -Product  Coke -Oven 
( 'onstructi(m  and  Working  Company,  Ltd. — From  The 
Soeiete  Anonyme  de  Carbonisation,  France.  Coke  ovens. 
Jan.  29. 

23,206.  W.  P.  Thompson. — From  Compagnie  Generate 
d'lncandescence  par  le  Petrole  et  I'Alcool,  France.  In- 
candescence burners.     Feb.  5. 

24,570.  A.  Mcintosh.  Apparatus  for  generating  ami 
storing  .acetylene  gas.     Feb.  5. 

25,173.  H.  H.  Lake. — From  Kaole  Sava  Manufacturing 
Company,  United  States.  Composition  for  use  with  coal 
to  increase  its  efficiency.     Jan.  29. 

25,810.  .\.  Just.  Manufacture  of  incandescence  bodies 
for  electric  glow  lamp.     Jan.  29. 

26,271.  W.  A.  Milne.     Composite  peat  blocks.     Jau.  29. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  PETROLEUM. 

Application. 

2292.  G.  Wilton.     The  manufacture  of  pitch  compounds 
or  substitutes.    Jan.  28. 


IV.— COLOURING  MATTERS  and  DYESTUFFS. 
Applications. 

1561.  J.  Y.  Johnson. — From  The  Badische  Anilin  uud 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
and  production  of  azo  colouring  matters  and  of  luaterial 
for  use  therein.     Jan.  20. 

1790.  W.  B.  Bishop,  A.  Bishop,  and  F.  \V^  Passmore. 
Manufacture  of  stable  salts  from  piperidine  and  analogous 
bases,  and  of  preparations  therefrom.     Jan.  22. 

2149.  R.  B.  Ransford. — From  L.  Cassella  and  Co., 
Germany.  The  manufacture  of  sulphide  colours  from 
nitrosotoluylenediamine.     Jon.  27. 

2362.  0.  Lugo  and  W.  M.  Callender.  Improvements  in 
the  separation  of  the  colouring  substances  from  peat  moss 
and  other  grasses.     Jan.  29. 


Complete  Specifications  Accepted. 
1901. 

4U24.  J.  Y.  Johnson. — From  The  Badische  Anilm  uud 
Soda  Fabrik,  Germany.  Manufacture  and  production  of 
blue  colouring  matters  and  intermediate  products.    Jan.  22. 

4609.  J.  V.  Johnson. — From  The  Badische  .\nilin  und 
Soda  Fabrik,  Germany.  Manufacture  and  production  of 
substantive  colouring  matters,  and  of  products  for  use 
therein.     Jan.  29. 

5580.  R.  B.  Ransford. — From  L.  Cassella  and  Co., 
Germany.     Mauul'acture  of  dyestuffs.     J.an.  22. 

5811.  II.  E.  Newton.— From  The  Farbenfabriken  vormals  | 
K.  Buyer  and  Co.,  Germany.  JIanufacture  or  production  of  I 
new  anthracene  derivatives.     Jan.  22. 

5880.  0.  Imray. — From  Die  Farbwerke  vormals  Meister, 
Lucius  und  Briiniug,  Germany.  Manufacture  of  black 
sulphurised  dyestuffs  directly  dyeing  cotton.     Jau.  22. 
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634G.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Gennanv.  Manufacture  and  production  of  a 
new  black  colourinf;  matter  aud  of  a  material  for  use 
therein.     Jan.  22. 

6643,  J.  Y.  Johnson. — From  Tlie  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Manufacture  aud  production  of 
mordant  dyeino;  colouring  matters.     Feb.  i. 

66.)  1.  C.  D.  Abel.— From  ActicnD;e.sellschaft  fiir  Anilin 
Fabrikation,  Germany.  Manufacture  of  colouring  matteis 
belongiuir  to  the  naphthacridiue  series.     Jan.  22. 

12.185.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany-.  Manufacture  aud  production  of 
new  colouring  matter.^  of  the  antlu-acene  strics.     Jan.  29. 

26,60-.'.  0.  Imray. — From  The  Basle  Chemical  Works, 
Switzerland.  Mauufaeture  of  fast  dyestuffs  of  the  phthalein 
series.     Feb.  15. 

v.— TEXTILES:  COTTON,  WOOL,  SILK,  Etc. 

ApPLIOiTIONS. 

1584.  W.  Rodger  and  R.  O.  Tweedie.  Improvements  iu 
printing  or  colouring  yarns  and  fabrics,  or  tbe  like.    Jan.  21. 

1609.  The  Cotton  Seed  Company,  Ltd.,  and  J.  C.  W, 
.Stanley.  Improvements  iu  or  relatinj  to  the  treatment  of 
cotton  seed  hulls.     Complete  Specification.     Jan.  21. 

20G0.  W.  A.  E.  Crombie.  Improvements  in  the  treat- 
ment of  wild  aud  inferior  silk  yarns  or  fabrics.     Jan.  25. 

2163.  T.  Jegler.  An  improved  method  of  producing 
patterns  on  fabrics.     Jan.  27. 

2200.  W.  Rodger  and  R.  0.  Tweedie.  Improvements  in 
printing  or  colouring  yams  or  fabrics,  and  the  like.    Jan.  28. 

2202.  J.  T.  Pearson.  Improvements  in  machinery, 
apparatus,  and  appliances  for  bleaching,  lustre-mercerising, 
dyeing,  stretching,  and  drying  textile  materials.     Jan.  28. 

2281.  H.  H.  Lake. — From  La  Societe  "  Aiiuo  Baboin," 
France.  Improved  process  for  the  ornamentation  of  fabrics, 
paper,  or  the  like.     Complete  Specification.     Jan.  28. 

2304.  T.  Walsh.  Improvements  in  apparatus  for  steam- 
ing, ageing,  and  drying  fabrics.  Complete  Specification. 
Jan.  28. 

2476.  J.  Douge.  Improvements  in  the  preparation  of 
collodion  for  the  manufacture  of  artificial  silk.     Jan.  30. 

2524.  J.  Schneider.  Improvements  in  apparatus  for  treat- 
ing warp  yarns,  tapes,  and  other  narrow  goods  with 
mercerising,  dyeing,  bleaching,  or  other  liquors.     Jan.  31. 

2634.  T.  Hardcastle.  An  improved  process  of  embossing 
and  finishing  cotton  piece-goods.     Feb.  1. 

2660.  H.  White.  Improved  process  of  producing  designs, 
patterns,  and  devices  on  textile  fabrics.     Feb.  1. 

Complete  Specifications  Accepted. 

1901. 

2907.  H.  H.  Lake. — From  Farbwcrke  Miil'icim  Torraals 
A.  Leonbardt  and  Co.,  Germany.  Manufacturing  of 
colouring  matters.    Jan.  29. 

5516.  C.  Danilevsky,  S.  Tourchaninoff,  A.  Dauilcvsky, 
aud  V.  SiuionofF.     Process  of  metallising  fabrics.      Jan.  29. 

6429.  JI.  E.  Newton. — From  The  Farbeufabrikcu  vormals 
F.  Beyer  and  Co.,  Germany.  Preventing  the  weakening  of 
dyed  cotton  fibre.     Jan,  29, 

6543.  R.  Zierseh.  Process  and  apparatus  for  producing 
on  woven  fabrics  a  gloss  resembling  that  of  silk  velvet. 
Jan.  22. 

7923.  P.  Barboutau.  Xylographical  printing  of  colours 
in  graduation  on  paper  and  textile  fabrics.     Jan.  29. 


VII,— ACIDS,  ALKALIS,  akd  SALTS. 

Applications. 

1758.  Salincn-Direction  Luneburg  aud  O.  Sachse.  Im- 
provements iu  and  relating  to  the  mauufaoture  of  common 
salt,     Jau.  22. 


21.77.  R.  J.  Yarnold  and  T.  IT.  L.  Bake.  Impvove-neuts 
iu  the  obtainment  of  lead  salts  in  solution.     Jan.  27. 

226(1.  C.  M.  Hall.  Improvements  in  the  mauufacturc  of 
alumina.     Complete  Specification.     Jan.  28. 

2379.  .\.  Zanner.  Improvements  in  apparatus  for  con- 
centrating sulphuric  acid.    Complete  Specification.    Jan.  29. 

24  56.  A.  H.  Godwin  and  P.  A.  Keil.  A  new  or  improved 
method  of  treating  or  dealing  with  s)ient  "lascs  resulting 
from  the  manufacture  of  sulphate  of  ammonia,  for  the 
recovery  of  the  cyanogen  group  contained  therein.    .Tan.  30. 

2461.  H.  C.  Woltereck.  Process  of  producing  ammonia 
by  synthesis.     .Tan.  30. 

Complete  Specifications  Accepted. 
1901. 

1842.  C.  Enoch.  Production  of  silico  Huoridc  of  sodium. 
Jan.  29. 

307 1 .  E.  M.  Taylor.  Alkali  creosolate  compound  for 
bleaching  and  scouring.     Feb.  5. 

33-J8.  G.  W.  Johnson.— From  The  Deutsche  Gold  und 
Silber  Sclieide  Anstalt  vormals  Ro^sler,  Germany.  Manu- 
facture iir  preparation  of  cyanide  and  its  compounds. 
Jan.  22. 

3329.  (;.  W.  .lohnson.- From  The  Deutsche  Gold  und 
Silber  Scheide  Austalt  vormals  Rossler,  Germany.  Manu- 
facture or  preparation  of  alkali  cyanides.     Feb.  5. 

5015.  F.  M.  Spence,  D.  I).  Spence,  H.Spence.J.  J.  Hood, 
and  T.  J.  I.  Craig.  Manufacture  of  sodium  bichromate. 
Jan.  22. 

6226.  E.  C,  Rossiter,  H.  W.  Crowther,  and  G.  S.  Albright. 
Manufacture  of  cyanides  of  the  alkalies.     Feb.  5. 

6795.  L.  O.  Helmers.  I'roduction  of  sidphonic  acids  and 
their  salts.     Jan.  29. 

6828.  J.  Y.  Johnson. — From  The  Badische  .\niliu  und 
Soda  Fabrik,  Germany.  Manufacture  aud  production  of 
porous  bodies  suitable  for  use  as  contact  bodies  in  chemical 
operations,     Feb,  5, 

VIII,— GLASS,  POTTERY,  and  ENAMELS. 

Applications. 

1599.  C.  H.  Thompson  and  The  Crystalline  Company, 
Ltd.  Improvements  in  or  connected  with  the  manufacture 
of  glass  tiles,  and  in  the  bending  of  sheet  glass  to  form 
bullnoses,  mouldings,  angles,  headings,  and  the  like, 
Jan.  21, 

1973.  H.  Hilde  aud  E.  Kbgler.  Improvements  in  the 
manufacture  of  hollow  glasswares  of  equal  weight  and 
capacity.     Jau.  24. 

2349.  K.  H.  Smith.  Improvements  in  tlie  production  of 
earthenware  ridge  and  similar  tiles.     Jan.  29. 

Complete  Specification  Accepted. 

1901. 

1976.  C.  Franklin.  Method  of  ornamenting  and  decorat- 
ing figured,  rolled,  or  other  glass.     Feb.  5. 


IX,— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
AND  CEMENTS. 

Applications, 

1826,  C.  E.  Hall.  Improvements  in  machinery  and 
appliances  therefor,  for  making  concrete  or  composite 
slabs,  blocks,  and  the  like.     Jan.  23. 

2522.  L.  Whittaker  and  C.  Whittaker  and  Co.  Improve- 
ments in  or  connected  with  the  manufacture  of  bricks  or 
artificial  stone  blocks,  or  the  like.     Jan.  31. 

2671.  A.  M.  Clark.— From  Tlie  Firm  of  Felluer  and 
Ziegler,  Germany.  Improvements  in  apparatus  for  the 
manufacture  of  slag  cement.     Feb.  1. 
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CoMPLKTK  Specifications  Aockptbd. 

.  1900. 

22,952.  G.  Clue  and  E.  Uiehler.  Manufacture  of  con- 
glomerates for  building  and  other  purposes.     Jan.  22. 

1901. 

17,431.  W.  Wood  and  H.  Bartlett.  Manufacture  of 
wooditc.     Jan   22. 

22,314.  C.  von  Forell.  Process  and  apparatus  for  the 
preparation  of  Portland  cement  from  blast  furnace  slag  or 
cinder.     Jan.  22. 

23,443.  C.  von  Forell.     Manufacture  of  cement.     Feb.  5. 


X.— METALLURGY. 
Applications. 

1815.  W.  H.  Akester  and  F.  A.  Ford.  Improvements  in 
the  treatment  of  sulphide  and  similar  ores.     Jan.  23. 

1947.  H.  J.  Phillips  and  E.  R.  Bluudstone.  Improve- 
ments in  or  relating  to  the  dephosphorisation  of  metals  and 
metallic  mixtures.     Jan.  24. 

2115.  G.  Kolb.  Composition  for  hardening  steel.  Com- 
plete ."specification.     .Ian.  27. 

2231.  E.  B.  Clarke.  Improvements  in  the  manufaclurc 
of  crucible  steel.     Complete  Specification.     Jan.  28. 

2318.  J.  J.  Morgan.  Increasing  the  electrical  conduc- 
tivity of  iron  and  steel.     Jan.  29. 

2402.  H.  H.  Lake.— From  (i.  Rambaldini,  Italy.  Im- 
provements relating  to  the  roasting  of  pyritous  minerals. 
Jan.  29. 

2545.  C.  Raapke.  Converter  with  flat  hearth  reversible 
about  a  shaft  and  provided  with  oxygen  generator  and  a 
heater  for  the  blast,  and  adapted  for  manufacturing  castings 
of  patterns  and  the  like  from  phosphoriferous  iron.   Jan.  31. 

2667.  J.  E.  T.  Woods  and  G.  S.  Steven.  Improvements 
in  the  treatment  of  refractory  ores  containing  zinc,  gold, 
and  other  metals,  and  in  apparatus  therefor.     Feb.  1. 

COMPIBTE  SpEOIFIOATIONS   ACCEPTED. 
1901. 

930.  C.  Diesler.  Process  of  smelting  and  reducing 
metals.    Jan.  22. 

1376.  D.  Davies.  Manufacture  of  iron,  steel,  and 
wrought  iron.     Jan.  29. 

4U7.  W.  J.  Foster.  Introdaction  of  carbon  and  floxes 
and  mixtures  of  carbon  and  fluxes  into  blast  furnaces  in 
the  manufacture  of  iron.     Jan.  29. 

4375.  W.  I'ethybridge.  Treatment  of  telluride  gold  ores. 
Jan.  29. 

4975.  M.  Riimcr  and  J.  Schmidheiuy.  Glaze-melting 
furnaces.     Jan.  29. 

5234.  S.  F.  Prest  and  J.  W.  Cabot.  Treatment  of  slag 
resulting  from  the  manufacture  of  iron  and  steel.     Jan.  22. 

5440.  A.  S.  Plews.  Proeeijs  for  treating  antimony  ore- 
containing  gold.     Jan.  22. 

5478.  F.  H.  Cartland.     Melting  furnaces.     Jan.  29. 

5693.  D.  McKechnie  and  the  United  Alkali  Company, 
Ltd.  Recovery  of  metallic  copper  from  copper  precipitate. 
Jan.  29. 

6519.  A.  S.  Elmore.  Separating  mineral  substances  by 
the  selective  action  of  oil.     Jan.  22. 

14,046.  II.  V.  Berlrand.  Method  of  coating  iron  with 
tin,  lead,  spelter,  or  the  like  metals.     Feb.  5. 

17,380.   A.  J.  Boult. — F'rom  A.  I).  Carmichael      Process 
for  desulphurising  sulphide  ores.     Feb.  5. 
,23,060.  W.  Pruszkowski.     Mauufacturc  of  steel.     Feb.  5. 

24,234.  C.  A.  Kellsr.  Obtuiameut  of  metals  and  alloys, 
and  furnaces  to  be  employed  thereto.     Jf  eb.  5, 


XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

1634.  E.  W.  Jungner.  A.  method  feu-  producing 
eli'Ctrodes  for  e'.ectrie  accumulators.  Complete  Speciica- 
tion.  Filed  Jan.  21.  Date  applied  for  Jan.  22,  1901, 
being  date  of  application  in  .Sweden. 

1688.  II.  Paweck.  Improvements  in  the  electrolytic 
separation,  deposit,  and  refining  of  zinc.     Jan.  21. 

237G.  H.  H.  Lake.— From  G.  Rambaldini,  Italy.  Im- 
provements in  and  relating  to  electrol}sis.     Jan.  29. 

2513.  E.  Bailey  and  A..  Crowther.  Improvements  in 
electric  storage  flexible  pressure  gas  batteries.     Jan.  31. 

Complete  Spkcificatiok  s  Accepted. 

1900. 

23,647.  H.  C.  Harrison  and  .J.  Day.  Electrolytic  de- 
position of  metals. 


1 


1901. 

1849.  A.  Brochet  and  G.  Ramon.  Process  for  the 
electrolytic  preparatio:!  of  the  bases  of  the  alkaline  earths. 
Feb.  5. 

6102.  A.  F.  Harris.     Anodes.     Feb.  5. 

24,511.  A.  Bainville.  Electrodes  for  electric  accumula- 
tors or  batteries.     Jan.  29. 

25,182.  G.  Brewer.— From  E.  R.  Taylor,  United  States. 
Electric  furnaces,  and  production  of  chemicals  in  such 
furnaces.     Jan.  29. 


XII.— FATS.  OILS.  AND  SOAP. 
Appucations. 

1770.  The  Cotton  Seed  Compiny,  Ltd..  and  J.  C.  W. 
Stanley.  Improvements  in  or  relating  to  the  treatment  of 
cotton  seed.     Jan.  22. 

2613.  O.  E.  Wheeler.  An  improvement  in  the  manu- 
facture of  soap.     Feb.  1. 

2668.  J.  E.  Bousfield.— From  M.  Flandrak.  France. 
A  process  and  apparatus  for  the  recovery  of  glycerin. 
Feb.  1. 

Complete  Specifications  Accepted. 

1900. 

22.602.  G.  C.  Warr  and  W.  T.  Wright.     Set  Class  A. 

1901. 

1387.  A.  Kronstein.  Process  for  thickening  wood  oil, 
and  manufacturing  viscid  bodies  therefrom.     Jan.  22. 

24.603.  11.  J.  Uaddan  —  From  E.  R.  Edsoii,  United 
States.  Process  of  reducing  or  rendering  fish-waste  or  fish 
and  other  oil-vieldable  material  to  obtain  oil.     Jan.  22. 


XIIL— PAINTS,  PIGilENTS,  VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

1936.  G.  Fry.  Improvements  in  the  production  of  sub- 
stances for  use  in  the  manufacture  of  varnishes  and  for 
other  uses.     Jan.  24. 

2451.  J.  T.  Wicks.  Improvements  in  reclaiming  ma- 
chines for  use  in  the  manufacture  of  india-rubber.     Jan.  30. 

2653.  R.  Miiller.  An  improved  insulating  material,  and 
process  for  manufacturing  same.     Feb.  1. 

Complete  Specifications  Accepted. 
1901. 

2297.  J.  B.  Uauuay.  Process  aud  apparatus  for  inaou- 
facturing  a  white  pigment  of  lead.     Feb.  o. 


I 


P<'l).  ir,,  1<H)2.J 


PATENT   liTST. 


20? 


21, .146.  I?.  J.  B.  Millp.— From  The  International  Che- 
mical Company,  llnitefl  States.  Pigment  and  process  of 
maunfaelnring  same.      Feb;  5. 

22,7.5S.  A.  Combauairc  and  J.  de  la  Kresnaje.  Process 
and  apparatus  for  the  purification  of  gutta  percha.    Jan.  29. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Appucations. 

1870,  L.  Massou  and  J.  Sansonnet.  Improvements  in 
and  relating   to  the  treatment  of  hides.     Jan.  23. 

2247.  R  Parga. — From  O.  F.  de  Castro,  South  Amtrica. 
Rapid  tanning  process.     Jan.  28. 

2283.  W.  11.  Moore.  ImproTem(tnts  in  machines  for 
applying  seasoning,  colouring,  and  tlie  like  to  skins. 
Jan. '28. 

2303.  G.  F.  Bogel.  Improvements  in  or  relating  to  the 
extraction  of  tanning  substances,  and  apparatus  therefor. 
Complete  Specification.     .Jan.  28. 


Complete  Specification  Acceptkd. 
1901. 

24,604.  H.  J.  Haddan.  —  From  E.  R.  Edsou,  United 
States.  Obtaining  a  congealable  glue-yieldable  or  gelatine- 
yieldable  material  from  fish-waste  or  fish  and  other  material. 
Jan.  2'.). 

XVI.— SUGAR,  STARCH,  and  GUM,  Etc. 

Applications.  I 

1792.  A.  Nodon  and  J.  Piettre.  Improvements  relating 
to  the  purification  of  sugar  juices.  Complete  Spccifieation 
Fded,  22  .Ian.  Date  applied  for,  7  Aug.  1901,  being  date 
of  application  in  France. 

l'J7.T.  J.   Y.  .Johnson. — From   the  Socicte  des  Produits   ! 
Amylaces,  France.     Improvements   in   the  manufacture  of 
rice  starch.     Jan.  2  4. 

Complete  Specifications  Accepted. 
1900. 
aS.l.'iC.  .T.  Robiu-Langlois.     Kelining  of  sugar.     .Jan.  29, 

1901. 

8331.  C.  n.  Eknian.  Manufacture  of  adhesive  material 
-uitable  for  use  as  a  substitute  for  gum  arabie  and  other 
soluble  gums.     Feb.  .). 


.')219.  J    Kirkaldy.    Portable  distilling  apparatus.   .Tan.  29. 
.">IOI.    R.  C.    Wild,      f'onnectiou    with    solidified    spirit. 
Jan.  22. 

571.">.  J.  llealou.     Sparger.     Jan.  29. 


XVIII.— FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 

Applications. 

A. — Foods. 

1902. 

1788.  II.  von  Rom.  Improvements  relating  to  the 
preserving  of  meat.     Complete  Specification.     Jan.  22. 

B. — Sanitation ;    Water  Purification. 

1819.  A.  S.  Goodridge.  Improvement  in  connection 
with  the  non-.septie  purification  and  utilisation  of  sewage 
from  country  mansions  and  large  houses.  Coniplde 
Specification.     Jan.  23. 

1884.  E.  Lines.  Improvements  in  apparatus  for  use  in 
the  separation  from  sewage  and  other  liquids  of  solid 
matters  suspended  therein.     Jan.  23. 

Complete  Specifications  Accepted. 

A. — Foods. 

1900. 

22,G02.  G.  C.  Warr  and  W.  T.  Wright.  Meiluwl  of 
manufacturing  edible  vegetable  fat.     Jan.  22. 

1901. 

S.'ifil.  J.  H.  Campbell  and  C.  IF.  ('amphell.  Manu- 
facture of  condensed  or  desiccated  milk,  and  apparatus 
therefor.     Jan.  22. 

23,141.   Schlarb.     Process  for  curing  meats.     Jan.  22. 

B. — Sanitation  ;    Water  Purification. 
1901. 

1913.  A.  M.  Clark.  —  From  O.  Eromme,  Germany. 
Method  of  and  means  for  the  pasteurisation  of  liquids. 
Jan.  22. 

24,fi02.  H.  .J.  Haddan. — From  E.  R.  Kdson,  United 
States.  Apparatus  for  reducing  or  rendering  fish-waste, 
lish,  snd  other  material.     Jan.  22. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 

I.t27.  H.  J.  Worssam.  An  improvement  in  mashing 
apparatus.     Complete  Specification.     .Tan.  20. 

1037.  R.  (J.  Scott.  Improvements  in  the  manufacture  of 
spirit.     Jan.  21. 

1852.  C.  W.  Ramsay.  Improvements  in  or  relating  to 
tile  distillaiion  and  purification  of  alcoholic  liquids.    .Tan.  23. 

2384.  H.  A.  IFobson.  Improvements  in  brewing. 
Jan,  29.  ^ 

2C(J9.  A.  (i.  Southby.  Improvements  in  brewing  heer 
and  in  apparatus  therefor.     Feb.  1. 

Complete  Specifications  Accepted. 
1901. 

l.'")99.  K.  Enziuger.— Of  the  Filter  and  P.rautechnisehe 
Maschinen-Falirik  Aetiengesellschaft.  Process  and  arrange- 
ment for  filling  casks.     Jan.  22. 

42C3.  E.  S.  Beaven.  Process  of  drying  malt  and  other 
substances,  and  apparatus  for  use  therein,     .(an,  22. 


XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

10.50.  P.  Magnier  and  P.  A.  Brangier.  Improvements 
relating  to  ciimphor  substitu(es  applicable  for  the  manu- 
facture of  celluloid  aud  other  puiposcs.     Jan.  21. 

2301.  <  >.  Lugo  and  W.  M.  Callender.  A  new  ami 
impioved  process  for  the  treatment  of  peat  moss  and  othi  r 
fibres  to  render  them  suitable  for  paper  making  or  other 
purposes.     Jan.  29. 

2408.  T.  H.  B.  \F'ayne.  Improvements  in  apparatus  for 
distributing  pulp  into  cyanide  vats.     Jan.  29. 

2.'i29.  C.  H.  Stearn  and  F.  T.  Woodley.  Improvements 
in  the  marufacture  of  filaments,  sheets,  or  films  from 
cellulose.     Jan.  31. 


Complete  Specifications  Accepted. 
1901. 

0.-)34.  W.  R.  Lake.— From  C.  X.  A.  lierget,  France. 
iManufaclure  of  paper  pulp.     Feb.  !>. 

10,.53.S.  C.  I.  Gocssmann.  Maniifaelure  of  [lapcr  and 
olher  fabrics,     Jan.  29. 
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XX. -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  AND  EXTRACTS. 

Applications. 

1939.  .1.  Baxeres  do  Al/.ugaraj-.  Improvcmc-nts  in  the 
inanufiicture  of  perfumes  and  the  like.     Jan.  24. 

1982.  ().  Imiay.  —  From  Kaibwerke  voimals  Jleister, 
Lucius  und  Briining.  Germany.  Manu'acture  of  authranilic 
acid.     Jan.  24. 

2129.  C.  K.  Mill?. — T'rcm  Tlie  Amjiere  Klectro-Chemical 
Company,  United  Stales.  Improvements  in  tfce  production 
of  derivatives  of  pincnc.     Complete  Specification.     Jan.  27. 

2188.  Z.  von  Vammosy.  Antiseptic  and  purgative  pre- 
parations.    Complete  Specification.     Jan.  28. 


Complete  Specifications   Acceptep. 
1901. 

G771.  CSchutz  and  G.  Uallniann.  Process  for  producing 
ijuinate  of  urea.     Jan.  29. 

11,783.  J.  Y.  Johnson. — From  The  Vereinigte  Chinin- 
fabriken  Zimmer  and  Co.,  Germany.  Aeidyl  derivatives 
of  the  cinchona  alkaloids  and  their  manufacture.     Jan.  22. 


XXL— PHOTOGBAPHY. 

Application 

2273.  K.  Schloemi'ch  and  A.  Fichte.  Improvements  in 
the  production  of  screens  for  photographic  reproduction 
pur.poses.     Complete  Specification.     Jaa.  2S. 

Complete  SrEcincATiON  Accepted. 

1901. 

.5502.  C.  D.  Abel. — From  The  Actienges.  fiir  Anilin 
Fabrikation,  Germany.  Manufacture  of  a  photographic 
developer  stable  in  the  dry  state.     Feb.  5. 

XXIL— EXPLOSIVES,  MATCHES,  Etc. 

Application. 

1578.  S.  Walker.  Improvements  connected  with  the 
manufacture  and  boxing  of  matches.     Jan.  21. 

Complete  Specification  Accepted. 

1901. 

6513.  Sir  W.  Crookcs,  Knight.  Nitro  explosives  for 
artille?-v.     .Ian.  29. 
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TOE  JOURNAL  OF  THE  SOCIETY. 
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at  as  early  a  date  as  possible,  the  journal  is  now  issued 
twice  a  month,   and    contains    abstracts    of   French   and 
American,  as  well  as  British,  patents. 
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majority  of  the  Members  of  Council  present  are  in  favour 
of  his  election,  the  Candidate  shall  be  declared  duly  elected, 
and  his  name  shall  be  entered  in  the  Register  of  the  Society. 
At  whatever  period  of  the  year  a  new  Member  may  be 
elected,  he  shall  be  required  (unless  the  Council  shall  deter- 
mine otherwise)  to  pay  his  subscription  for  that  year ; 
having  done  which  he  shall  be  entitled  to  receive  all  the 
numbers  of  the  Society's  Journal  for  that  year. 

The  Nomination  Paper  must  take  the  following  form,  and 
may  be  obtained  from  the  General  Secretary,  or  from  any 
of  the  Secretaries  of  Local  Sections  : — 

The  Societt  of  Chemical  Industbt. 
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hereby  propose 
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Members  recominend-  > 
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fee  of  Twenty  Pounds  in  lieu  of  an  annual  subscription.  He 
shall  also  pay,  on  receipt  of  notice  of  election,  an  entrance 
fee  of  One  Guinea  in  addition  to  his  first  year's  subscription  ; 
except  that  should  a  Member  who  has  paid  an  entrance  fee 
resign  and  subsequently  seek  re-election  the  Council  may 
dispense  with  a  further  entrance  fee. 

COMMUNICATIONS. 

Authors  of  communicatioDS  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  43  of  the  Bye-laws  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  Bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 
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3ftrport 

ON    THE   PATEXT   LAW    AMENDMENT    BILL. 

Peksented  to  the  Codncil  by  The  President, 
Mr.  Ivan  Levinstein. 

(^Printed  by  Authority.') 

General  Ohjecdons. — The  Bill  is  too  narrow  in  its 
scope.  Some  most  urgently  needed  reforms  are  omitted, 
whil>t  some  of  the  amendments  proposed  would  accentuate 
the  existing  evil  and  would  add  further  injury  to  British 
industries. 

Section  1 .  Examination  of  Prefloiis  Specifications. — This 
section  attempts  a  con:promise  between  American,  German, 
aud  British  methods  with  regard  to  granting  patents.  It  is, 
however,  not  proposed  that  inquiry  be  made  as  to  the  novelty 
of  the  invention  proposed  to  be  patented,  but  only  whether 
it  has  been  claimed  or  described  in  any  specification 
published  not  more  than  50  j-cars  before  the  dite  of  the 
applic;ition.  The  Comptroller  will  continue  to  grant 
patents,  whether  the  inventions  are  obviously  old  or  not,  so 
long  as  they  have  not  been  described  iu  previous  specitica- 
tions.  If  this  section  embodied  the  proposals  contained  in 
the  joint  note  of  Sir  Edward  Fry  and  Mr.  Herbert  Hu;;hes, 
and  also  in  the  separate  note  of  Sir  Edward  Fry,  both  on 
page  10  of  the  Report  of  the  Departmental  Committee,  it 
would  certainly  be  an  improvement  upon  the  existing  law. 
(See  also  this  Journal,  1900,  477  ;  1901,  294.) 
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5ee/ion  2.— Repeals  section  22  of  the  Pateuts  Actof  1883. 
Section  22  of  the  Patents  Act,  1883,  emphasises  the  fimda- 
nicDlal  principle  of  the  British  patent  law,  ri;.,  that  a  patent 
is  granted  for  the  establishment  of  a  new  nianufactuie  into 
the  United  Kin<;dom.  According  to  this  section,  the  Board 
of  Trade  may  order  a  patentee  to  grant  licenses  («)  if  the 
patent  is  not  worked  in  this  country,  or  (ft)  if  the  reasonable 
retpiirements  of  the  public  cannot  be  supjilied,  or  (c)  if  any 
person  is  prevented  from  working  or  using  to  the  best 
advantage  an  invention  of  which  he  is  possessed.  This 
section  has  been  looked  upon  liy  all  interested  as  of  the 
greatest  importance,  but,  unfortunately,  its  language  is  so 
ambiguous  that  for  many  }ears  no  use  was  made  of  it,  until 
1898,  when  several  petitions  were  lodged.  It  v,.as  then 
proved  that,  in  consequence  of  its  ambiguity,  the  legal 
proceedings  required  were  too  protracted  ami  costly. 

Now,  part  of  the  duty  of  Sir  Edward  Fry's  committee 
was  to  inquire  whether  any,  and,  if  so,  what  amendments 
were  necessary  in  the  provisions  of  section  22.  Instead  of 
amendment,  the  new  Bill  proposes  repeal.  According  to 
section  2  of  the  Bill,  the  court  may  order  the  patentee 
to  grant  licenses  if  it  be  proved  that  the  reasonable  require- 
ments of  the  public  have  not  been  satisfied  by  reason  of 
the  neglect  or  refusal  of  the  patentee  to  work  the  patent 
or  grant  licenses  on  reasonable  terms.  By  subsection  6  it  is 
provided  that  an  appeal  shall  lie  from  the  order  of  the  court 
to  the  Court  of  Appeal,  and  by  leave  of  this  court  to  the 
House  of  Lords.  In  other  words,  by  section  2  of  Mr. 
Balfour's  Bill  the  foreign  patentee  will  be  allowed  to  enforce 
his  British  monopoly,  to  employ  foreign  labour  exclusively 
for  the  benefit  of  foreign  industries,  without  contributing 
one  farthing  towards  our  local  or  imperial  taxation.  So 
long  as  he  satisfies  the  reasonable  requirements  of  the 
public,  no  jurisdiction  can  arise  under  this  Bill.  That  is  to 
say,  the  foreign  patentee  is  not  to  be  called  upon  either  to 
grant  licenses  or  to  manufacture  in  this  country  a  solitary 
sample  of  the  article  for  which  he  has  got  a  British 
monopoly. 

Section  2  not  only  throws  overboard  subsection  (a),  but 
also  the  important  subsection  (r)  of  section  22  of  the  Act  of 
1 88.-i. 

There  is  another  disastrous  change  proposed  by  section  2 
of  the  Bill.  .Jurisdiction  is  to  be  taken  away  from  the 
Board  of  Trade  and  transfened  to  the  High  Court,  This 
transfer  makes  the  Bill,  even  if  the  other  enactments  of 
section  2  were  not  diametrically  opposed  to  the  interests  of 
British  industry,  absolutely  valueless,  as  no  man  in  his 
senses  would  ever  make  an  application  to  the  courts  for  a 
license.  lie  would  first  have  to  ascertain  whether  or  not 
the  reasonable  requirements  of  the  public  ar3  satisfied — in 
itself  a  formidable  task  ;  he  trust  also  ]-.rove  that  the  patent 
is  not  worked  in  this  country.  He  may  then  apply  for  a 
license  to  the  foreign  patentee,  who  will  raise  every  obstacle 
to  cause  delay.  At  last  the  foreign  patentee  refuses  to 
grant  a  license ;  now  comes  the  petitioner's  chaucc. 
He  applies  to  the  court.  A  regular  action  at  law  com- 
mences, which  cleuer  counsel  for  the  patentee  may  easily 
spin  out  for  a  couple  of  years,  with  a  cost  varying  from 
2,000/.  to  J.OOo/.  Assume,  now,  that  the  petitioner  has 
been  successful ;  of  what  value  will  be  the  victory  to  him  ? 
He  would  certainly  be  extremely  foolish  to  make  use  of 
the  license,  or  spend  a  single  farthing  in  the  erection  of 
plant  or  machinery  to  work  the  patent,  as  there  is  the 
constant  threat  before  him  that  after  another  delay  of  two 
years  the  Court  of  Appeal  may  quash  the  decision  of  the 
lower  court ;  or,  if  he  is  again  successful,  the  foreign  patentee 
may  appeal,  by  leave,  to  the  House  of  Lords.  Long  before 
that  time,  in  05  cases  out  of  100,  the  patent  will  have  lost 
its  value.  This  subsection  6  might  have  been  drafted  for 
the  express  benefit  of  wealthy  foreign  syndicates. 

Sir  Edward  Fry,  in  a  separate  note  attached  to  the 
Departmental  report,  objecH  to  the  grant  of  compulsory 
licenses,  and  prefers  forfeiture  if  the  patent  is  not  reason- 
ably used  by  the  patentee  (see  also  this  Journal,  I'lOl,  2i)4). 
Sir  Edward  states  that  there  is  a  close  precedent  for  such  a 
course  by  a  provision  which  exists  in  all  patents  for  inven- 
tions for  their  determination,  if  it  be  made  to  appear  to  six 
Privy  Councillors  that  the  grant  is  prejudicial  or  inconvenient 
to  His  Miijesty's  subjects  in  general.   There  is  an  unanimous 


opinion  in  the  industrial  centres  of  the  United  Kingdom  that 
a  patent,  if  not  worked  in  this  country,  may  be  revoked. 
At  a  recent  meeting  of  the  special  committee  of  the  Man- 
chester Chamber  of  Commerce,  the  following  resolution  was 
passed,  which  is  the  .simplest  and  most  effective  remedy  for 
the  abuses  now  possible  under  section  22  :  "  That  a  patent 
'  may '  be  revoked  if  it  is  proved  that  the  article  patented 
in  this  country  is  manufactured  abroad,  but  not  in  the 
United  Kingdom."  The  onus  of  proof  that  the  patent  is 
worked  bona  fide  in  this  country  should  rest  on  the  patentee 
or  licensee.  In  the  following  countries  or  colonies,  a 
patent  may  be  revoked  if  not  worked  :  — 

Austria,  Hungary,  Germany,  France,  Belgium,  Russia, 
Switzerland,  .Japan,  Italy,  Canada,  Malta,  Brazil,  Bolivia, 
Chili,  Colombia,  Costa  Rica,  Ecuador,  Finland,  Gu.ate- 
mala,  Tasmania,  Newfoundland,  Norway,  Denmark,  Peru, 
Portugal,  Spain,  Sweden,  Tunis,  Turkey,  Uruguaj-..  and 
Venezuela. 

It  is  singular  that  at  least  section  2  of  the  Patent  Law 
Amendment  Bill  is  very  much  at  variance  with  the  opinion 
prevailing  at  the  Board  of  Trade  in  the  year  1897,  when  a 
representative  deputation  was  received  by  Sir  Courtenay 
Boyle,  in  the  unavoidable  absence  of  Mr.  Ritchie.  The 
deputation  was  introduced  by  Sir  \\'illlam  Houldsworth,  for 
the  purpose  of  urging  the  President  of  the  Board  to  remove 
ambiguity  from  section  22,  especially  as  to  the  working 
of  patents  in  this  country.  Sir  Courtenay  Boyle  saiil 
there  were  many  instances  —  Mr.  Levinstein  had  men- 
tioned several — in  which  it  was  clear  that  the  default  of 
the  patentee  to  work  his  patent  in  the  United  Kingdom 
and  supply  the  requirements  of  the  public,  had  been  ,a 
public  injury,  alike  to  the  traders  and  the  industrial  interests 
in  this  country. 
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Section  2— 

VomimlHiirjj  Licences* 

Section  twenty .  two  of  tlie 
principal  Act  (relating  to  the 
grant  of  compulsory  licences  by 
tlie  Hoard  of  Trade)  is  hereby 
repealed,  and  the  EoIIowiiiK  i>ro- 
visions  shall  be  suljstituted 
therefor :  - 

(1.)  If,  on  the  application  of 
any  person  interested,  it  is 
proved  to  the  satisfaction  of 
the  court  that  the  reasonablu 
requirements  of  the  public  with 
reference  to  the  invention  have 
not  been  satisfied  by  reason  of 
the  neglect  or  refusal  of  the 
patentee  to  work  the  patent 
or  grant  licences  on  reasonable 
terms,  the  court  may  order  the 
patentee  to  grant  licences  on 
such  terms  as  to  the  duration 
of  the  licence,  the  ainouut  of 
royalties,  security  for  payment, 
or  otherwise,  as  the  court,  hav- 
ing regard  to  the  nature  of  the 
invention  audi  he  cireuinsi  ances 
of  the  case,  may  deem  just. 

(2.)  On  the  hearing  of  any 
application  under  this  section 
the  patentee,  and  any  person 
claiming  an  interest  in  the 
patent  as  exclusive  licensee  or 
otherwise,  shall  be  made  parties 
to  the  proceeding,  and  the  law 
ollicer,  or  other  such  counsel  as 
he  may  appoint, shall  be  entitled 
to  appear  and  be  heard. 

(;j.)  In  jiny  proceeding  under 
this  section  the  court  may,  if  it 
thinks  lit,  and  shall,  on  the 
request  of  any  party  to  the  pro- 
ceeding, call  in  the  aid  of  an 
assessor  specially  qualified,  and 
try  and  hear  the  case  wholly  or 
partially  with  his  assistance. 

(t.)  An  order  of  the  court 
under  this  section  sliall,  with- 
out prejudice  to  any  other 
method  of  enforcement,  operate 
as  if  it  were  embodied  in  a  deed 
made  beween  the  parties  to  the 
proceeding. 

(5.)  In  awardmg  costs  under 
this   section,    the    court    shall 


Section  22— 

Cow imhorii  Licences. 

If.  on  the  jietition  of  any  per- 
son interested,  it  is  proved  to 
tho    Board  of   Trade   that,  by 
reason    of    the    default   of    a 
patentee  to  grant  licences  on 
reasonable  terms,— 
(n)  tho  p.atent  is  not  being 
worked  in  the  United  King- 
dom ;  or 
(A)  the    reasonable    require- 
ments of  tho  public    with 
respect    to    the   invention 
cannot  be  supplied  ;  or 
(e)  any  person  is  prevented 
from  working  or  using  to 
the  best  advantage  an  in- 
vention   of     which    ho    is 
possessed ; 
the     Board     may    order     the 
patenteo   to  grant   licences  on 
such  terms,  as  to  the  amounts 
of  royalties,  security   for  pay- 
ment, or  otherwise,  as  the  Board, 
having  regard  to  the  nature  ot 
the  invention  and  the  circum- 
stances 01"  the  case,  may  deem 
just,  and  any  such  order  may 
be  enforced  by  mandamus. 
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BlLl  OF  1903— oo«<. 

Section  )>.—cont. 
have   resard  to    niiy   previous 
request  for,  or  oQ'er  of,  a  liceuce 
tnade  cither  liefore  or  after  tlie 
application  to  tlie  court. 

(6.)  All  appeal  shall  lie  from 
IhG  order  of  the  court  to  the 
Court  of  Appeal ;  but,  except 
bv  leave  of  the  Court  of  Appeal, 
no  appeal  shall  lie  to  the  House 
of  Lords  from  any  order  made 
bv  the  Court  of  Appeal. 

(7.)  If  an  order  grantins  a 
liceuce  is  subsequently  reversed 
or  varied  on  appeal,  the  appel- 
late court  may  impose  such 
terms  as  they  may  think  just 
with  respect  to  the  validation 
of  things  done,  and  the  disposal 
by  .sale' or  othenvise  of  articles 
niannfactured,  under  the  licence 
before  the  order  Kranting  it-was 
reversed  or  varied. 

(8.)  Subject  to  the  provisions 
of  this  section,  all  matters  of 
practice  and  procedure  in  rela- 
tion to  the  grant  of  compulsory 
licences  shall  be  regulated  b.v 
rules  of  court. 

(9)  This  section  shall  apply 
to  patents  granted  before  as 
well  as  after  the  commencement 
of  this  Act. 

(10.)  In  the  application  of 
this  section  to  Scotland,  "  law 
othcer  "  means  the  Lord  Advo- 
cate, and  in  the  application  of 
this  section  to  Ireland,  "  law 
orticer"  means  the  Attorney- 
General  or  Solicitor-General  for 
Ireland, 
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MR.    C.   LONOUBT   HIGGINS   IN   THE   OUAin, 


THE  SOLVENT  POWER  OF  PHOSPHORIC  ACID. 

BY    T.    U.    IJYKOM. 

Mt  attention  was  dirested  to  the  solvent  power  of 
phosphoric  acid  when  searching  for  the  best  methods  of 
decomposing  ferrosilicon  and  spicgeleisen.  These  alloys 
are  readily  dissoh-ed  in  the  acid,  hut  the  silica  is  left  in 
such  a  gelatinous  condition  that  filtration  is  impracticable. 
Moreover,  there  was  no  advantage  in  using  the  acid  in 
these  cases,  as  better  methods  are  available.  The  fact  of 
their  solubility,  however,  is  interesting.  I  next  tried  the 
effect  of  the  acid  upon  ferro-chromium  alloys  containing 
amounts  of  chromium  varying  from  10  to  50  i>er  cent. 
In  every  case  complete  solution  was  effected,  aiul  alter 
oxidising  the  chromium  by  means  of  permanganate,  and 
titration  ivith  standard  ferrous  sulphate  and  dichromate, 
the  results  were  found  to  agree  exactly  with  those  done  by 
the  usual  methods  depending  upon  fusion  or  ignition,  and 
the  conversion  of  the  chromium  into  chromate.  Not  only 
is  the  solution    effectaal,   but   it    is    r.ipid;    0-3  grm.   of 


the  alloy  in  the  finest  powder  will  dissolve  in  15  minutes 
In  the  case  of  chromite  (chrome  iron  ore)  also,  a  complete 
solution  was  effected  in  from  15  to  20  minutes  (using 
0'3  grm.  finely  powdered  ore).  Six  c.c.  of  phosphoric  acid 
syrup,  sp.  gr.  1  '75,  are  used  and  a  fairly  high  temperature 
(about  300  C)  is  necessary  to  bring  about  decomposition. 
If  the  heating  be  too  prolonged,  a  whitish  insoluble  sub- 
stance is  formed  when  glass  vessels  are  used,  but  this  seems 
to  be  obviated  by  adding  2  c.c.  of  strong  sulphuric  acid 
along  with  the  phosphoric  acid.  If  the  fusion  be  effected 
In  platinum  vessels,  tbis  white  deposit  is  not  produced  ;  it 
is  evidently  silica  obtained  from  the  glass. 


SOME   OBSERVATIONS    ON   THE    FACTOIiY    AND 

WORKSHOPS  ACT  AND  THE  ALK.VLI,  S:c. 

WORKS   REGULATION  BILL  OF  1901. 

BY    EUSTACE   CAREY. 

The  first  and  principal  object  of  our  Society  is  no  doubt 
the  application  of  chemistry  to  manufacturing  operations, 
and  the  investigation  and  discussion  of  processes  and  im- 
provements, but  we  cannot  produce  commodities  on  a 
manufacturing  scale  without  a  manufactory,  and  with  a 
manufactory  or  a  factory  one  is  at  once  not  only  in  touch 
but  in  serious  contact  with  many  subjects  of  pressing  im- 
portance. For  instance,  we  employ  labour  of  various  kinds, 
skilled  and  unskilled.  This  brings  us  at  once  within  reach 
of  the  Factory  Acts  and  Labour  Laws.  We  wish  to  sell 
our  commodities,  and  to  sell  our  commodities  we  have  to 
send  them  by  land  or  by  sea  to  our  customers.  Here  we 
are  at  once  in  contact  with  railway  and  canal  legisla- 
lation,  rates  of  carriage,  and  the  Board  of  Trade.  If  we 
send  our  ;goods  over  the  sea,  we  do  so  subject  to  dues 
of  various  kinds,  and  if  to  foreign  countries,  we  have  to 
meet  opposing  and  sometimes  prohibitive  tariffs. 

We  are  also,  as  a  Society,  interested  in  the  progress  of 
scientific  education.  We  think,  and  with  good  cause,  that 
many  proprietors  of  works,  manufacturers,  and  othar  leaders 
of  industry  require  more  scientific  education  than  they  now 
possess. 

Vi'e  also,  as  manufacturers,  are  perpetually  coming  in 
contact  with  new  inventions,  either  our  own  or  those  of 
other  people.  In  either  case  we  get  entangled  in  the 
meshes  of  Patent  Law  at  home  and  abroad.  The  absurdities 
.ind  anomalies  of  our  own  Patent  Laws,  which  act  so  preju- 
dicially upon  chemical  industry  in  this  country,  have  been 
many  times  exposed  by  our  President,  Mr.  Levinstein. 

T  mention  these  subjects  because  I  have  felt  for  some 
time  tliat  the  operations  of  our  Society  are  too  much  con- 
fined to  technology,  pure  and  simple.  I  admit  that  tech- 
nology is  our  first  concern,  but  we  cannot  practise 
technology  without  being  forced  to  consider  other  subjects, 
some  of  which  I  have  just  mentioned.  I  therefore  need 
not  apologise  to  you  for  having  ventured  to  bring  before 
you  some  observations  which  I  propose  to  make  upon  the 
Factory  and  Workshops  Act,  1901,  and  the  Alkali,  &c.. 
Works  Regulation  Bill,  1901. 

The  Factory  and  Workshop  Acts,  1901. 

The  author  briefly  alluded  to  the  history  of  factory  legis- 
lation, and  drew  attention  to  those  parts  of  the  Act  of  19til 
which  are  new  and  which  specially  affect  chemical  industry. 
He  pointed  out  that  the  definition  of  a  "  steam  boiler  "  in 
the  Act  is  a  great  improvement  upon  the  ab.surd  definition 
in  the  Explosives  Act  of  1882,  and  which  definition  lias 
been  repeated  so  frequently  in  various  liills  brought  from 
time  to  time  before  Parliament.  He  drew  attention  to  the 
new  regulations  with  regard  to  the  care  and  registration  of 
steam  boilers,  and  with  regard  to  r.ailway  sidings  and  loco- 
motives in  works,  and  to  the  tremendous  powers  entrusted 
to  the  Home  Secretary  lor  dealing  with  dangerous  trades. 

The  Alkali,  &;c.  Works  Regulation  Bill,  1901. 

^\  ith  regard  to  the  Alkali  Bill  the  author  went  on  to  say  : 

Soon  after  the  meeting  of  Parliament  in    1901,  we  were 

;   surprised  to  see  that  a  Bill  to  amend   the  Alkali  Acts  hail 
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ceu  introduced  iato  the  House  of  Lords  by  the  Lord 
venyon,  and  when  we  procured  a  copy  of  the  Bill  we  found 
hat  it  seemed  to  iudicate  a  new  departure  in  principle.  I 
aay  say,  by  way  of  parenthesis,  that  many  members  of  the 
ilkali  trade  felt  much  aggrieved  that  the  Local  Govern- 
inent  lio.ird  had,  so  to  speak,  stolen  a  march  upon  us,  and, 
instead  of  conferring  with  the  trade  in  a  friendly  way,  as 
liitherlo,  and  informing  them  of  their  intentions,  they  intro- 
Uiced  a  Bill  in  the  House  of  Lords,  apparently  considering 
hat  to  be  the  best  way  to  slip  it  through  Parliament  unob- 
jerved.  That  this  was  not  the  intention  of  the  Department 
I  am  bound  to  admit,  and  do  freely  admit,  because  at  the 
Interview  which  Mr,  Long  was  good  enough  to  give  to  a 
leputation  from  the  Alkali  Association,  he  said  most 
I'mphatlcally  that  there  was  no  such  intention  on  the  part 
hf  the  Local  (iovernment  Board. 

Before  I  speak  of  the  Bill,  and  what  i  call  '■  a  new  de- 
lariure  in  principle,''  allow  me  to  say  a  few  words  as  to  the 
listory  .lud  intention  of  Alkali  legislation. 

The  first  Act  came  into  operation  on  January  1st,  IbG4, 
ind  continued  until  July  1st,  1868,  when  it  would  have 
apsed,  bnt  that  in  June  130S  a  short  Act  was  passed 
luakiog  it  permanent. 

Before  ISG'3  a  large  proportion  of  the  hydrochloric  acid 
evolved  in  alkali  works  was  not  condensed  but  escaped  into 
he  atmosphere,  and  no  doubt  did  considerable  damage  to 
k-egelable  life.  The  subject  hid  been  a  matter  of  inquiry 
iv  a  Parliamentiry  Committee,  and  much  evidence  had 
been  given  both  on  the  side  of  the  land  owners  and  occu- 
t)iers  and  on  the  side  of  the  manufacturers.  The  result  was 
ihe  Act  of  iS63,  which  begins  its  preamble  by  s.ayina  :  — 

"  Whereas  it   is  expedient  to  provide  for  _the  better 
condensation  of  the  muriatic    acid  evolved  in   alk.ili 
works,  be  it  enacted,  &c.,  &c.," 
md  clause  4  states  that — 

"  every   alkali  works  shall  be   carried  on   in   such    a 
manner  as  tJ  secure  the   condensation  to  the  satisfac- 
tion of  the  inspector  of  not  less  than   95  per  centum  of 
the  muriatic   acid   evolved   therein,   provided   always, 
that  nothing  herein  contained  shall  entitle  the  inspector 
to  direct  any  alteration  to  be  made   in  the  process  of 
manufacture  or  the  apparatus  used  therein." 
The  object  of  the  Act  was  clearly  to  prevent  escapes,  and 
he  duty  of  the  inspector  was  to  ascertain  that  not   more 
ban  5  per  cent,  escaped. 

In  1874  Parliament  found  '■'  that  it  is  expedient  to  amend 
the  Alkali  Act  of  186:i."'  Wetproccs  copper  works  were 
idded,  and  in  addition  to  the  condensation  of  95  per  cent, 
jf  muriatic  acid  gas,  the  condensation  was  to  be  carried  out 
n  such  a  manner  that  in  each  cubic  foot  of  air,  smoke,  or 
;himncy  gases  escaping  from  the  works  into  the  atmosphere 
here  is  not  contained  more  than  one  fifth  part  of  a  grain  of 
Jiuriatic  acid. 

What  is  known  as  the  "  best  practicable  means  "  clause 
s  introduced  here  for  the  first  time.  The  "  best  practicable 
Cleans"  were  to  be  used  for  preventing  the  discharge  into 
:he  atmosphere  of  all  other  noxious  gases  arising  from 
•uch  works  or  of  rendering  such  gases  harmless  when 
lischarged,  and  noxious  gases  for  the  purposes  of  this  Act 
uean  sulphuric  acid,  sulphurous  acid  (except  that  arising 
Tom  the  combustion  of  coals),  nitric  acid,  or  other  noxious 
jxiles  of  nitrogefi,  sulphuretted  hydrogen,  and  chlorine. 

The  object  of  the  legislation  so  far  is,  therefore,  clearly 
o  prevent  the  escape  of  certain  gases  into  the  atmosphere. 
In  1876  a  Koyal  ('ommission,  with  the  late  Lord 
\berdare  as  Chairman,  was  appointed  to  inquire  into 
loxious  ?ases  generally,  and  to  recommend  further 
egislatiou.  An  enormous  amount  of  evidence  was  taken, 
.  committee  of  alkali  manufacturers  being  appointed  by 
he  trade  to  watch  the  proceedings,  and  to  give  evidence 
in  behalf  of  the  Alkali  Association,  the  result  of  which 
ras  seen  in  the  Consolidation  and  Amendment  Act  of 
SSI. 

This  Act  deals  with   several  new  matters,  for  example,    ' 
be   deposit    or   discharge   of   alkali  waste,   prevention  of 
uisance    from   old   waste    heaps,    sulphuric    acid    works, 
hemicai  manure   works,  nitric   acid,  stilphate   of  ammonia 
nd  chlorine  works.  I 


In  addition  to  these  industries,  provision  was  made,  for 
the  first  time,  with  regard  to  salt  works.  It  had  long  been 
known  that  the  admitted  damage  to  vegetation  around 
saltworks  is  partly  due  to  an  evolution  of  hydrochloric 
acid  from  the  salt  pans.  This  evolution  of  hydrochloric 
acid  arises  from  leakage  from  the  pan  of  brine  which 
drups  into  the  furnace,  and  there  is  decomposed  by  the 
silicic  acid  in  the  ash  of  the  coal.  A  very  tentative 
clause  (Xo.  10)  was  introduced.  The  alkali  inspector  was 
authorised  to  "  make  inquiry  as  to  the  methods  adopted 
at  salt  works,  and  to  ascertain  what  steps,  if  any,  can  be 
taken  to  reduce  escapes." 

In  this  Act  (under  which  we  are  working  to-day)  limits 
are  defined  for  escapes  of  hydrochloric  acid  into  the 
atmosphere,  and  of  escapes  of  sulphur  and  nilrogeu  (in 
other  words,  sulphuric  acid  chamber  escapes)  "  into  the 
chimney  or  into  the  almosphere."  Limits  are  not  fixed 
for  other  escapes,  but  the  "  best  practicable  means " 
clause  is  applied  to  other  gases.  This,  of  course,  is 
reasonable  and  satisfactory. 

I  understand  the  "  best  practicable  means  "  to  be  those 
means,  or  any  mean?:,  which  will  furnish  the  best  results 
that  have  been  found  to  be  reasonably  practicable.  In 
support  of  my  contention  as  to  the  true  interpretation  of 
the  "  best  practicable  means "  clause,  I  refer  you  to 
clause  1 7,  which  reads  as  follows  : — 

"  The  owner  of  any  works  to  which  this  Act  applies 
shall,  on  the  demand  of  the  chief  inspector,  furnish 
him  within  a  reasonable  time  with  a  ijlan  (to  be  kept 
secret)  of  those  parts  of  such  works  in  which  any 
process  causing  the  evolution  of  any  noxious  or 
offensive  gas,  or  any  process  for  the  condensation  of 
such  gas  or  preventing  the  discharge  thereof  into  the 
atmosphere,  or  for  rendering  any  such  gas  harmless 
when  discharged,  is  carried  on." 

"  The  owner  of  the  works  shall  fitritisk  him  ((Ac  iiispeclor) 
icith  a  plan  to  be  kept  .secret." 

Xow,  it  is  plain  from  this  that  the  inspector  is  not 
expected  to  give  to  one  manufacturer  information  as  to 
how  a  result  is  obtained  by  another  manufacturer.  His 
business  is  not  to  divulge  processes  and  methods,  but  to 
ascertain  and  control  escapes.  This  point  is,  1  think,  very 
important,  for  I  have  heard  that  it  has  been  argued  that  an 
inspector  should  control  processes  rather  than  escapes. 
If  this  doctrine  were  to  be  acted  upon,  the  intention  of  the 
Act,  as  comprised  in  this  clause,  to  which  I  have  referred, 
would  be  ignored. 

Of  course,  it  goes  without  saying  that  the  inspector 
frequently  obtains  permission  to  divulge  methods,  and  I 
think  that  manufacturers,  as  a  whole,  are  not  selfishly  and 
short-sightedly  reticent  about  the  apparatus  they  use  for 
the  purpose  of  complying  with  the  Acts.  I  must  also  add 
that,  as  far  as  my  experience  goes,  the  inspectors  have 
fully  merited  the  confidence  which  has  been  placed  in  them 
by  the  manufacturers,  but  there  would  be  an  end  to  this 
happy  state  of  things  if  it  were  to  be  the  duty  of  an 
iuspector  to  prescribe  the  special  form  of  apparatus  which 
manufacturers  shall  use. 

I  think  it  is  clear  that  an  inspector's  duty  is  to  watch 
for  and  detect  escapes,  and  I  hope  that  it  will  never  be 
his  duty  to  control  processes. 

In  1892  a  short  Act  was  passed  for  the  purpose  of 
scheduling  further  industries,  and  providing  in  a  very 
peculiar  way  that  certain  salt  works  should  be  exempted 
from  the  operation  of  Ihe  Act.  These  salts  works,  I  have 
been  informed,  were  some  silt  works  in  Ireland,  where 
brine  is  made  by  dissolving  rock  s.ilt,  and  the  water 
evaporated  off  by  waste  heat  from  lime  kilns.  This  waste 
heat,  passing  under  the  pans,  would  be  obviously  free 
from  the  defect  I  mentioned  just  now  ;_with  regard  to 
ordinary  pans,  viz.,  the  leakage  of  brine  into  the  fireplace 
where  the  salt  in  the  brine  is  decomposed  by  the  silicic 
acid  in  the  ash  of  the  coal.  If  I  have  been  correctly 
informed  about  the  method  adopted  at  these  salt  works,  there 
evidently  was  good  reason  for  exempting  such  works,  but 
why  the  subject  was  alluded  to  in  such  a  mysterious  way 
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I  cannot  comprehend.  Surely,  It  would  have  been  better 
to  have  stated  what  salt  works  wore  to  be  exempted,  viz., 
salt  works  where  the  pans  are  heated  bj  cither  waste  heat 
or  gaseous  fuel.  Probably,  however,  the  drafting  of  the 
Bill  was  well  considered,  and  there  may  be  reasons  for 
this  remarkable  obscurity  which  are  unknown  to  me. 

We  have  now,  in  a  very  brief  way,  reviewed  the  history 
of  alkali  works  legislation,  and  we  have  seen  how  Parlia- 
ment, beginning  with  hydrochloric  acid,  has  gradually, 
cautiously,  and  after  painstaking  inquiry,  placed  escapes 
emanating  from  processes  other  than  those  of  alkali  1 
manufacture  under  the  inspector's  charge,  and  I  think  that  I 
I  may  add  that  these  additions  to  the  laws  would  not  have 
been  effected  so  easily  and  satisfactorily  as  they  have  been 
were  it  not  for  the  fac't  that  all  along  there  has  been  a  full 
arid  frank  exchange  of  views  on  the  part  of  the  Government 
and  the  mauufacturers  ;  the  manufacturers  having  loyally 
consented,  in  the  public  interest,  to  admit  restrictions  and 
regulations  that  are  practicable  ;  and  perhaps  above  all 
due  to  the  fact  that  the  inspectors  have  done  their  work 
with  conspicuous  tact,  patience,  and  judgment,  having 
followed  faithfully  the  excellent  example  set  by  the  6rst 
chief  inspector,  thejate  Dr.  Angus  Smith. 

Dr.  Angus  Smith  was  the  pioneer  iuspector.  He  had,  so 
to  speak,  to  show  the  way  to  his  successors,  and  to  think 
out  for  himself  what  the  Act  really  meant,  and  how  it  could 
be  best  worked  in  the  public  interest  without  vexatious  in- 
terference with  the  manufacturer.  In  his  reports  presented 
to  Parliament  every  year,  he  takes  the  public  into  his  con- 
fidence, and  tells  them,  with  great  frankness,  what  his 
intentions  and  aims  are.  His  reports  show  him  to  have 
been,  what  all  wlio  were  privileged  to  kuow  him  will 
cordially  testify,  an  exceptionally  conscientious  man,  net 
anxious  to  magnify  his  ofBce  ;  in  fact,  a  stranger  to  display 
and  officialism,  laboriously  anxious  to  avoid  laxity  tin  the 
one  hand  or  harshness  on  the  other.  It  is  particularly  im- 
portant, therefore,  and  useful  for  my  purpose  to-night,  to 
ascertain  what  his  views  were  as  to  his  duty  as  an  inspector, 
and  as  to  the  object  and  scope  of  the  Acts,  in  the  adminis- 
tration of  which  he  had  so  large  a  share. 

The  object  of  the  Acts  was  to  prevent  damage.  The 
inspector's  duty  was  to  control  escapes.  I  will  give  you  a 
few  typical  extracts  from  his  reports  which,  1  th.ink,  will 
prove  to  you  that  this  was  Dr.  Smith's  view,  and  I  think  it 
it  also  important  to  note  that  with  regard  to  the  prevention 
of  damage.  Dr.  Smith  laid  great  stress  upon  the  advantage 
of  dilution,  even  going  so  far  as  to  say,  in  one  of  his  reports, 
that  if  these  gases  were  to  be  sutficiently  diluted,  no  damage 
would  he  done.* 

With  regard  to  sulphuric  acid  chamber  escapes,  it  has 
been  the  practice,  as  a  matter  of  convenience,  to  test  them 
at  the  exit  of  the  Gay-Lussac  tower,  the  amount  of  acid 
gases  there  not  generally  difiering  materially  from  the 
amount  entering  the  chimney. 

But  the  wording  of  the  Act  is  clear,  viz. :  "Delivered 
into  the  chimney  or  into  the  atmosphere,"  and  if  four  grains 
of  SO3  had  been  found  too  dilficult  at  the  Gay-Lus.'^ac,  the 
manufacturers  would  have  claimed — and  rightly  claimed — 
to  have  the  escapes  tested  where  the  gases  enter  the  chim- 
ney. It  was,  however,  so  convenient  to  test  at  the  Gay- 
Imssae,  and  so  constantly  done  there,  and  for  such  a 
length  of  time,  that  it  seems  to  have  been  looked  upon 
by  most  of  the  parties  concerned — inspectors  and  manufac- 
turers alike — that  the  exit  of  the  Gay-Lu^ae  was  the  spot 


•Third  Annual  Keport  by  Dr.  Angus  Smith,  page 44,  line  41  to  line 

>,     64,  „    21 
rourth  „  „  „    71,   „    28 

Fifth  „  „  „      6,   „      1 

Eighth  „  „  „       6,   „    12 

Eleventh         „  „  „       3,    >,    27 

Fourlcenth")  o  .t, 

i  Fifteenth;  "  '•  .  '   "    -*       " 

..     70,    „    2t 

and  line  51.    ■ 
„  „  „     7f ,  line  1  to  line 

and    „    19 
Sixteenth        „  „  „    S8.   ,.    30       „ 

Seventeenth    „  „  „    12,   „    S8       „ 

EiKhteetitli     „  ,.  „     10,  „    35 

Kineteenth     „  „  „      <>,  „      5       „ 

.,       «.    .,    15 

„     e.  ..  25      ,. 


appointed  by  law,  whereas  we  know  that,  in  practice,  there 
may  be  hundreds  of  feet  between  the  Gay-Lussac  tower 
and  the  chimney,  and  much  catching  of  acid  gases  between 
the  two  places. 

I  must  in  fairness  say  here,  that  the  present  chief  in- 
spector has  pointed  out  to  me  that  when  the  Bill  brought 
in  by  Mr.  Sclater  liooth  in  1879  was  being  discussed,  the 
alkali  makers  had  an  interview  with  him  (Mr.  Sclater 
Booth),  and  pointed  out  that  they  were  unable  to  assent  to 
be  bound  under  all  circumstances  to  the  limitation  of  acid 
escapes  from  vitriol  chambers  recommended  by  the  "Noxious 
Vapours  commission,"  but  would  not  object  to  these  limits 
if  excessive  escapes  arising  from  unavoidable  causes  were 
provided  for,  the  recommendation  of  the  Commission  being 
that  the  acid  gases  shall,  in  each  case,  be  collected  from 
the  exit  of  the  eharaliers  before  enteriag  the  chimney. 

Mr.  Sclater  Booth's  Bill  was,  however,  dropped,  and  the 
Act  of  18S1  was  passed,  as  before  stated,  with  the  words 
"escaping  into  the  chimney  or  into  the  atmosphere." 

There  is  no  doubt,  as  I  have  before  said,  that  as  a  matter 
of  con\enience,  it  had  been  conceded  by  manufacturers 
that  the  escapes  from  sulphuric  acid  chambers  might  be 
ta'Ken  at  the  exit  of  the  (iay-Imssac  towers,  and  I  freely 
admit  that  this  has  been  done  from  1874  onwards. 

The  limit  of  four  grains  of  sulphuric  anhydride  is  easily 
maintained  at  the  exit  of  the  Gay-Lussac,  but  I  venture  to 
affirm  that  this  custom,  convenient  though  it  was,  would 
never  have  been  agreed  to  by  the  manufacturers  had  they 
foreseen  that  this  isolated  instance  would  have  been  used 
as  a  precedent  for  application  to  other  processes,  and  for  a 
departure  from  the  object  of  all  noxious  vapours  legislation, 
that  is,  to  regulate  escapes,  and  escapes  only. 

Now  then,  after  this  somewhat  long  preamble,  let  us 
consider  the  "  Alkali  Works  Amendment  Bill  "  of  1901. 

Let  US  look  at  clause  1 .  It  says  : — "  Paragraph  B, 
section  3  of  the  Alkali  Works,  &c.  Act  of  1H81  is  hereby 
repealed,  and  the  following  paragraph  shall  be  substituted 
therefor: — 

"  All   the  acid  gases  of  sulphur  or  of  sulphur  and 
nitrogen   which  are  evolved  in   the  process  of  manu- 
facturing sulphuric  acid  or  sulphates  to  such  an  extent 
that  the  total  acidity  of  each  cubic  foot  of   residual 
gases   after    completion   of    the   process    and    before 
admixture  with   air,    smoke,  or  other  gases,  does  not 
exceed   what  is   equivalent  to  four  grains  of  sulphuric 
anhydride." 
Now,  I  submit  that  this  clause   provided  for  a  serious 
change  in  the  law,  and  I  think  you  will   see  this   at  once. 
The  Act  of  1881   provides  that  these  acid  gases  "  escaping 
into  the  chimney  or  into  the  atmosphere  "'  must  not  exceed 
what  is  equivalent  to  four  grains  of  sulphuric  anhydride. 
TheT'ill  seeks  to  provide  that  these  gases  must  be  tested, 
not  where  they  escape  into  the  chimney  or  atmosphere,  but, 
ns  the  Bill   puts  it,  "  after  completion  of  the  process,  and 
before  admixture  with  air,  smoke,  or  other  gases." 

AVe  have  seen  that  the  custom  has  grown  up  of  testing 
chamber  escapes  at  the  end  of  the  Gay-Lussac,  hut  that, 
as  I  have  before  explained,  was  done  as  a  matter  of  con- 
venience but  not  of  law,  and  I  think  it  must  he  cbvious  that 
such  an  alteration  in  the  law  for  other  than  chamber  escapes 
means  a  very  serious  increase  of  stringency,  because  we  all 
know  from  practical  eyperience  that  in  inany  cases  it  has 
been  necessary  to  allow  noxious  gases  to  be  mixed  with  air, 
smoke,  and  other  gases  before  escaping  into  the  atmosphere, 
and  we  also  know  that  dilution,  in  Dr.  Smith's  opinion,  is  a 
useful  factor  for  the  prevention  of  damage.  A\'ith  regard 
to  some  existing  processes,  the  alteration  contemplated  by 
the  Bill  will  be  onerous  and,  in  some  cases,  impracticable. 
Take,  for  instance,  the  well-known  '•  Hargreaves  "  process 
for  the  manufacture  of  sulphate  of  soda.  Suppose  this 
clause  1  of  the  Bill  had  been  passed,  we  should  have  first  to 
inquire,  w  ith  regard  to  the  "  Hargreaves ''  process,  where  is 
the  end  of  this  process  ?  Surely,  it  should  be  at  the  end  of 
the  appar.atus  where  the  sulphate  of  soda  is  made.  If  that 
view  is  taken,  it  would  be  impracticable  to  work  the  "  Har- 
greaves" process,  for  it  is  an  impossibilit)'  to  do  so  without 
frequently  over-stepping  the  four-grain  limit  at  that  point. 
Why  is  there  this  diliiculty  with  the  "  Hargreaves  "  process, 
and   why   do    we    not    find    such    a    difficulty    with    the 
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"  chamber  "  process  ?  The  reason  appears  to  be  this  (and 
I  am  indebted  to  Mr.  Arthur  Carey  for  my  information  on 
this  point).  Vitriol  chambers  allow  very  nearly  20  times 
the  space  for  makirg  sulphuric  acid  which  is  allowed  by  the 
"  Hargreaves  "  plant.  The  actual  space  in  the  "  Har- 
greaves "  plant  is  from  1  to  Ij  cb.  ft.  per  pound  of 
sulphur  burnt  per  24  hours.  The  usual  space  allowed  in 
vitriol  chambers  is  from  20  to  24  cb.  ft.  per  pound  of 
sulphur  burnt  in  24  hours.  With  this  much  smaller  space 
in  the  "  Hargreaves  "  process,  it  is  obvious  that  fluctuations 
in  the  conipnsiiion  of  the  exit  gases  must  be  much  more 
rapid  aud  more  dilhcult  to  control  than  they  are  in  ordinary 
chambers.  Again,  the  "  llargrraves "  proce<.s  requ'res 
much  more  coustaat  scientific  watching  as  to  the  oxygen 
aud  steam  present,  the  cylinder  temperature,  the  rale  of 
burning  pyrites,  the  mechanical  condition  of  the  salt  and 
the  quantity  of  moisture  in  the  salt.  These  points  requiring 
skilled  attention  are  more  numerous  than  in  the  c.ise  of  the 
chambers,  and  any  failure  of  skilled  attention  is  more  likely 
to  he  seen  in  the  escaping  gases  in  the  '•Hargreaves" 
process  than  in  the  chamber  process,  probably  in  the  ratio 
of  about  20  to  one,  and  all  I  desire  to  say  is,  that  the  more 
])oints  there  are  in  a  process  requiring  constant  attention, 
the  more  latitude  should  be  .allowed  for  occasional  and 
temporary  difficultits. 

I  may  add,  also,  sulphuric  acid  concentrating  pacs.  It 
is  not  practicable  always  to  keep  the  escapes  from  these 
pans  at  the  end  of  the  process  within  the  four  grains,  but 
it  is  practicable  where  the  gases  from  these  pans  escape 
into  the  chimney  cr  into  the  atmosphere  where  some 
dilution  is  practicable. 

Serious  as  these  considerations  are  with  regard  to 
existing  processes,  two  only  of  wdiioh  I  have  mentioned. 
Dr.  Mond  has  pointed  out  that  there  are  new  processes  in 
sight  for  the  manufacture  of  sulphuric  acid,  in  which  there 
will  he  no  inert  gases.  The  plaut  for  dealing  with  any 
given  weight  of  sulphur  will  be  very  much  smaller  than  in 
the  case  of  the  chamber  process,  and  the  ccit  gas,  though 
very  minute  in  quantity,  may  consist  of  nearly  pure 
sulphuric  acid. 

If  this  Bill  had  become  law  with  no  modification  of  this 
clause,  such  a  process  as  Or.  Mond  mentions  could  not  be 
worked,  and  progress  in  this  direction  would  be  stopped, 
which  would  be  a  public  calamity.  On  the  occasion  of  the 
visit  of  the  deputation  to  Mr.  Long,  to  which  1  have  before 
alluded.  Dr.  Mond  brought  this  argument  forward  with 
great  force. 

1  hope  that  I  have  succeeded  in  making  it  clear  to  you 
that  the  Bill  did  provide  for  increased  stringency  in  the 
law,  a  stringency  with  which  we  should  have  no  difficulty  in 
complying  in  the  case  of  sulphuric  acid  chambers,  it  having 
been  the  practice  all  along  to  test  these  escapes  at  the  "  end 
of  the  process,''  but  that  such  increased  stringeucy  is  not 
admissible  in  the  ease  of  some  other  processes  now  in  use, 
and  will  delay  or  prevent  the  introduction  of  certain  new 
processes  which  arc  contemplated. 

I  may  add  that  the  Local  Gofcrnment  Board,  with  whom, 
through  the  chief  inspector,  we  h.ad  several  very  friendly 
discussions,  agreed  to  modify  satisfactorily  the  clauses  in 
the  Bill  to  which  we  had  shown  cause  for  objection, 
providing  that  the  "  end  of  the  process  "  phrase  should  be 
.applied  to  the  ordinary  chamber  process,  but  that  the 
"  best  practicable  means "  clause  should  be  applied  to 
other  and  new  processes,  the  possibilities  of  which  cannot 
be  foreseen.  The  Bill,  owing  to  great  pressure  of 
Parliamentary  business,  was  n<it  passed,  but  we  may  expect 
that  a  new  Bill  will  be  brought  in  this  session,  which  1 
hope  will  embody  the  results  of  the  discussions  to  which  I 
have  alluded. 

And  now,  gentlemen,  I  fear  that  J  have  tried  your 
patience  considerably,  but  it  is  important,  I  think,  that  our 
great  ."^ciciety,  wherever  sections  maybe  domiciled,  whether 
in  the  United  Kingdom,  United  States,  in  our  Dominions 
beyond  the  Seas,  or  elsewhere,  should  watch  Parliamentary 
proceedings  with  care  and  with  ever-increasing  care,  and 
should  take  an  active  interest  in  all  matters,  whether 
technological  or  otherwise,  which  affect  the  progress  of 
chemical  iadiistrv. 


aonboit  ^ecti'oiu 
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MK.    OTTO    UEHNER    IX    THE   CUAIB. 


The  CiiAiror.ix  drew   the  attention   of  the   members  to 
the  l)ye-law  with  regard  to  the  nomination  of  five  members 
*of  Committee,  and  stated  that  nominations   must  reach  the 
Secretary  on  or  before  the  23rd  of  March. 

TlIK  KXL'LOSION  OF  POTASSICM  CHLORATE 
BV  HEAT. 

BY    .\.    DUPRK,   V«.D.,    F.r,..?. 

Aftek  numeious  experiments.  Col.  Ford  and  myself  came 
to  the  conclusicn  that  the  St.  Helen's  disaster  was  due  to 
the  explosive  decomposition  of  the  potassium  chlonate 
in  the  store,  brought  about  by  the  intense  heat  produced  by 
the  burning  of  the  wooden  casks  containino'  it.  The 
experiment  which  finally  led  us  to  this  conclusion  was  the 
explosion  of  a  bead  of  chlorate,  attached  to  a  thin  platinum 
wire,  when  introducei  into  a  flame.  The  flames  I  had 
actually  used  iu  my  experiments  were  the  outer  portions  of 
a  bunsen  flame  and  of  an  ordinary  gas  blowpipe.  Col. 
Ford  being  out  of  town,  but  wishing  to  see  the  experiment 
himself,  I,  perhaps  unfortunately,  told  him  to  put  the  bead 
into  the  blue  part  of  an  ordinary  gas  flame. 

Some  time  afterwards,  M.  Berthelot,  in  a  paper  published 
in  the  Comptes  lletuL,  Dec.  4,  IS'.IO,  p.  920,  took  exception 
to  our  explanation  on  the  ground  that  the  explosion  of 
the  bead  was  not,  as  I  had  assumed,  brought  about  by 
heat  merely,  but  was  due  to,  or  at  least  assisted  by,  the 
combustible  g.as  present  in  the  flame. 

.-\s  far  as  I  understand  M.  Berthelot's  explanation,  the 
explosion  at  Si.  Helen's  was  brought  about  by  the  com- 
bustion of  the  wood  iu  immediate  contiiet  with  the  chlorate 
whereby  the  heat  of  combustion  was  directly  added  to  the 
heat  of  dissociation,  the  combined  effect  heing  the  raisinn- 
of  part  of  the  chlorate  to  the  exploding  poin".  How  fai" 
if  at  all,  M.  Berthelot,  would  have  altered  his  opinion,  as 
to  the  bearing  of  the  experiment  with  the  chlorate  bead, 
had  he  known  that  the  original  experimenis  wore  made 
with  a  bunsen  and  gas  blowpipe,  I  do  not  know,  but,  from 
niy  point  of  view.  It  is  prefectly  immaterial  which  allerna- 
tive  is  adopted.  Both  explanations  assume  that  some  of 
the  chlorate  itself,  that  is,  chlorate  unmixed  with  any 
combustible,  exploded.  The  main  diQ'erence,  it  seems  to 
mo,  between  the  two  explanations  is  that  we  left  the 
manner  in  which  the  heat  was  communicated  to  the 
chlorate  an  open  question,  while  M.  Berthelot  endeavours 
to  supply  Ibis  deficiency.  As  far  as  the  St.  Helen's 
explosion  is  concerned,  the  main  point  is.  Was  some  of  the 
chlorate  exploited  by  heat  or  was  it  not  ?  and  on  this  both 
explanations  agree. 

Before  the  action  against  the  Alkali  Company  had  been 
tried,  I  abstained  from  any  further  experiment--,  as  I  was 
very  anxious  to  avoid  even  the  semblance  of  partisanship. 
As  soon,  however,  as  the  trial  was  over,  I  resumed  my 
experiments,  but  have  been  unable  to  bring  the  matter 
forward  before  now.  My  first  experiments  "were  on  the 
lines  already  described,  but  using  an  oxygen  blowpipe  iu 
place  of  the  ordinary  air  blowpipe.  I  lound  that,  even 
when  using  an  enormous  excess  of  oxygen,  the  bead 
exploded,  if  anything  even  more  readily  than  in  the 
gas  flame. 

yince,  however,  anything  coming  from  M.  Berthelot, 
especially  on  such  a  subject,  naturally  requires  the  highest 
consideration,  I  went  a  step  further,  aud  .avoiding  all  flames, 
heated  my  wire  by  means  of  an  electric  current,  and  still 
the  bead  exploded. 

As  the  exact  method  of  proceeding  is  a  matter  of  some 
importance  I  will  describe  it  a  liltio  more  fully.  A 
moderately  stout  platinum  wire  (about  0-02  iu.  thick) 
was  bent  into  a  loop,  but  without  letting  the  wires  touch 
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■where  they  crossed.  This  wire  was  attached  to  stout 
copper  conductors  and  heated  by  an  electric  current  so  as 
to  destroy  any  combustible  matter  that  mi<!;ht  be  adhering 
to  it.  A  small  piece  of  potassium  chlorate,  fused  just 
previously,  was  then  j)laced  on  the  loop,  and  the  wiic 
fiently  heated  by  the  current  to  melt  the  chlorate.  The 
temperature  of  the  wire  was  then  suddenly  raised  by 
increasing  the  strength  of  the  current,  when,  after  a  few 
seconds,  the  chlorate  almost  invariably  exploded.  It  is, 
however,  important  to  have  the  wire  perfectly  clean,  as  any 
chloride  which  may  be  adhering  to  it  from  a  previous 
experiment  seriously  interferes  with  the  success  of  the 
succeeding  one.  It  is,  therefore,  necessary  always  to  heat 
the  wire  by  the  current  until  all  chloride  had  been 
volatilised  before  proceeding  with  another  experiment.  In 
several  of  the  experiments  the  platinum  wire  was  surroujided 
by  an  atmosphere  of  i>are  oxygen.  The  explosion  of  the 
chlorate  in  this  manner  is  as  marked  as  it  is  in  the  gas 
ilame.  Indeed,  I  have  not  been  able  to  observe  an}' 
appreciable  difference  in  the  readiness  with  which  the 
chlorate  explodes,  whatever  the  manner  of  heating. 

There  can,  therefore,  be  no  doubt  that  pure  potassium 
chlorate  can  be  exploited,  in  the  open,  by  heat  alone.  All 
that  is  necessary  to  bring  about  this  result  is  to  heat  the 
chlorate  rapidly  so  that  it  may  reach  the  exploding  point 
before  too  much  of  it  has  been  decomposed. 

I  hope,  at  some  fut«re  time,  to  bring  the  whole  subject 
of  the  .St.  Helen's  exjdosion  before  the  members  of  ibis 
society.  To-day  I  will  confine  myself  to  the  following 
remarks  concerning  it. 

In  considering  this  subject  it  must  be  borne  in  mind 
that  the  explosion  was  one  of  the  character  of  a  gunpowder 
explosion,  not  a  detonation  such  as  would  be  produced  by 
djnamiteor  picric  acid.*  That  is,  stated  shortly,  it  was 
characterised  \>y  relatively  small  local  effects,  combined 
with  verj'  considerable  effects  at  a  distance.  For  example, 
although  the  floor  of  the  store  consisted  of  only  one  course 
of  brick,  set  in  mortar  or  cement,  and  was  laid  on  a  layer 
of  sand  about  a  foot  thick,  spread  on  the  top  of  an  old 
alkali  waste  heap,  by  no  means  a  firm  foundation,  yet  this 
floor  was  not  broken  tlirough,  or  e\en  seriously  disturbed 
in  any  place.  The  whole  floor  had  indeed  been  pressed 
down,  in  some  places  several  feet,  but  no  distinct  crater 
had  been  formed.  The  bricks  of  the  building  Itself  had 
been  scattered,  but  not  much  broken,  still  less  pulverised. 
The  trajectory  described  by  the  bricks  proved  that  the 
explosion  had  taken  place  on,  or  near,  the  floor,  that  is  in 
the  most  favourable  position  to  form  a  crater. 

Dl.SCUSSION. 

The  CiiAiRSUN  said  that  any  statement  which  came 
from  Dr.  Duprc  on  a  question  of  this  kind  was  entitled  to 
the  greatest  respect.  The  ingenious  experiment  which  he 
had  devised  was  an  important  addition  to  their  knowledge. 

Mr.  O.VCAK  Gurrji.vNN,  after  expressing  regret  that 
Dr.  Dupre  was  not  present,  said  he  held  no  brief  for 
Prof,  lierthelot,  but  he  had  with  him  the  original  of 
his  article,  which  spoke  for  itsidf,  aud  he  thought  showed 
that  Dr.  Dupre  had  misread  ISertbelot's  statements.  He 
did  not  think  M.  Herthelot  disputed  Dr.  Dupre's  statements 
in  the  list;  as  a  matter  of  fact,  he  said  distinctly  that  an 
explosion  of  chlorate  of  potash  could  take  place  in  the 
open  by  heat  alone.  The  original  passage  is  in  translation 
as  follows  :  "I  have  recognised  that  cue  (Tan  detonate  it 
(chlorate  of  potash)  under  ordinary  pressure  in  an  open 
vessel  and  an  inert  gas  by  operating  according  to  a  method 
or  rather  a  principle  which  I  announced  a  long  time  ago 
as  applicable  in  general  to  the  reactions  of  exothermic 
systems."  .\gnin  he  sai<l,  "  It  is  quite  sufficient  to  jilace 
the  chlorate  suddenly  into  an  enclosure  previously  brought 
and  kept  at  a  temperature  much  higher  than  that  at  which 
decomposition  begins  in  order  to  get  an  explosion."  He 
further  exi>lained  in  the  same  article  the  mode  by  which 
chlorate  of  potash  could  be  exploded  in  the  open  by  heat 
alone.     He  had  no  doubt  that  this  experiment  was  at  least 


*  It  is  interesting  to  note  that  equal  weights  of  gunpowder  and 
potassium  chlorate,  on  decomposition,  produce  practically  equal 
volumes  of  gas. 
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suggested  by  what  Dr.  Dupre  had  done  at  the  time  of 
making  his  report.  Berthelot  took  a  glass  tube,  heated  it 
below  redness,  then  took  a  ghss  rod,  dipped  it  in  molten 
chlorate,  and  put  it  into  the  glass  tube  about  10  mm.  away 
from  the  bottom.  The  hot  melted  chlorate  dropped  off, 
and  every  drop  that  fell  exploded,  but  the  explosion  was 
not  comnmnicatcd  to  the  chlorate  on  llie  glass  rod.  That 
was  certainly  in  the  absence  of  a  carbonaceous  flame.  He 
concluded  by  saying  the  explosion  at  St.  Helen's  seemed  to 
have  realised  on  a  large  scale  the  conditions  he  had 
described,  but  it  seemed  also  to  have  been  fiicililnted  by  the 
combustion  of  the  wood  barrels,  as  is  the  case  by  the  flame 
<^  of  a  combustible  gas.  It  seemed  clear,  therefore,  that 
Dr.  Dupre  was  under  a  misapprehension  in  thinking  that 
M.  Herthelot  attributed  to  him  something  which  was  not 
correct.  He  did  not  know  what  had  caused  the  misappre- 
hension o  I  Dr.  Dupre's  part,  because  Berthelot  stated 
quite  fraidily  that  he  thought  chlorate  of  potash  could  be 
exploded  by  itself,  though  he  did  not  think  the  explosion  at 
St.  Helen's  was  due  to  heat  alone.  He  was  glad  Dr.  Dupre 
had  promised  to  give  a  further  paper  dealing  with  the 
St.  Helen's  explosion,  as  that  would  relieve  him  of  a  task 
which  he  had  inteuded  to  take  upon  himself,  though  with 
some  reluctance.  He  would,  therefore,  not  say  more  now 
about  that  occurrence  except  this,  that  there  you  had  a 
magazine  in  which  there  were  tiers  of  casks  of  chlorate  of 
potash  piled  up  eigiit  and  thirteen  high,  weighing  about 
li  cwt.  each.  One  side  burnt  fiercely  down  to  the  ground 
and  the  chlorate  in  a  nudten  state  ran  over  the  brick  floor. 
The  fire  was  C(unmunic;ncd  to  the  tier  on  the  oppo.site  side, 
and  tired  it  from  below.  What  more  natural  than  that  it 
the  lowest  row  of  barrels  burnt,  the  whole  would  collapse 
and  would  fall  with  a  series  of  violent  blows  on  to  the 
brick  floor  where  the  molten  chlorate  was.  He  believed 
that  the  intense  white  heat  contributed,  if  not  entirely, 
certainly  9D  per  cent,  to  the  explosion,  iiut  there  was  that 
incentive,  that  priming  of  the  blow  on  carbonaceous  and 
probably  charred  matter  mi.ved  with  chlorate  which  nmst 
have  brought  about  the  explosion,  and  as  Berthelot  himself 
said,  even  a  small  particle  of  carbonaceous  matter  would 
no  doubt  assist  such  an  explosion.  That  was  his  contention 
on  which  he  based  his  experiment  in  which  he  succeeded 
io  showing  that  molten  chlorate  could  he  exploded  oa  a  hot 
brick  with  a  broomstick. 

Mr.  J.  W.  Ktn.\ston  said  he  was  sorry  to  have  to 
disagree  with  the  conclusions  come  to  by  Dr.  Dupre,  but  he 
could  not  accept  the  statement  that  chlorate  of  potash  per  le 
was  explosive  under  any  circumstances  whatever,  aud  he 
spoke  after  great  experience  in  its  manufacture  aiul  as  a 
chemist  engaged  in  the  study  of  it.  The  circumstances  of 
the  explosion  were  not  explainable  by  the  theory  of  Dr.  Dupre 
or  1)3'  that  of  Mr.  Gultmann.  Dr.  Dupre's  statement  in  the 
report  was  that  a  quantity  of  five  tons  of  chlorate  must 
have  been  heated  up  to  the  point  at  which  it  was  caused  to 
explode,  but  he  did  not  believe  that  was  possible.  One 
must  bear  in  mind  that  in  the  first  instance  the  chlorate 
melted;  as  soon  as  it  melted  it  spread  itself  about  on  the 
floor,  it  did  not  remain  in  one  place  where  it  could  be  heated 
up  to  the  very  high  leniperaturo  suggested.  Besides  that, 
the  experiments  which  had  been  tried  with  a  view  to 
ascertain  whether  chlorate  of  potash  was  explosive  or  not, 
had  been  to  his  mind  conclusive.  He  might  mention  one, 
where  the  chlorate  was  heated  under  varying  conditions 
in  contact  with  thermit,  a  compound  of  aluminium  metal 
and  ferric  oxide  in  fine  powder,  which  in  its  reactiim  when 
set  fire  to  gave  a  temperature  estiuuited  to  be  3,00tJ  C,  or 
about  the  temperature  of  the  electric  arc.  Chlorate  of 
potash  had  been  repeatedly  treated  at  that  temperature 
without  any  trace  of  explosion.  They  simply  got  a  puff  of 
the  gas  which  did  not  exceed  in  violence  or  intensity  that 
which  they  got  by  heating  it  over  a  lamp  in  an  open 
ciucible.  That  seemed  to  him  conclusive.  If  it  were  once 
accepted  that  chlorate  of  potash  was  explodable  by  itself  it 
would  throw  a  ditjculty  in  the  way  of  manufacturers  which 
they  ought  not  to  be  subjected  to  unless  the  case  were 
perfectly  clear.  It  had  to  pass  through  the  hands  of 
dealers,  consumers,  and  others,  aud  if  there  was  a  danger 
of  explosion  under  any  circumstances  whatever  it  threw 
great  difficulties  in  the   way  of  dealing  with  it.     His  own 
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explaa:itiou  of  the  genesis  of  the  explosion  was  this  :  there 
was  ill  that  store  156  tons  of  chlorate  of  potash,  about  55  or 
60  tons  on  one  side  of  the  central  passage,  and  over  !I0  tons 
on  the  other;  the  GO  ton  pile  undoubtedly  was  seen  to  burn 
away,  having  taken  fire  at  the  top.  The  fire  travelled 
gradually  down  through  the  casks  and  the  who!e  miss  of 
chlorate  and  thi-  wood  at  any  rate  was  burnt.  When  the 
first  lot  was  burnt  through,  naturally  a  large  quantity  of  it 
melted  and  ran  over  tlie  ftoor  of  the  building.  No  doubt 
it  ran  underneath  the  pile  of  casks  on  the  opposite  side  and 
in  all  probability  started  the  fire  from  the  bottom  instead  of 
from  the  top.  It  was  pretty  certain  that  the  barrels  them- 
selves must  have  taken  fire  from  the  intense  heat  of  the 
building,  but  would  burn  more  fiercely  at  the  bottom  where 
they  were  in  contact  with  the  layer  of  mtlted  chlorate  of 
potasli.  The  only  explanation  consistent  with  all  the 
circumstances  was  that  the  bottom  rows  of  barrels  were 
consumed  and  gave  way  and  then  the  whole  mass  fell, 
probably  with  great  violence,  to  the  bottom,  and  the  quantity 
of  carbon  in  that  mass  \\  as  over  five  tons.  The  whole  of 
those  barrels  were  in  a  charred  condition  outside,  and  he 
believed  that  when  this  fall  took  place,  by  the  attrition 
caused  by  the  rapid  fall,  a  large  quantity  of  carbon  dust 
was  produced  which  blew  into  the  atmosphere  of  oxygen 
which  surrounded  it.  If  that  were  admitted,  all  the  cir- 
cumstances of  the  explosion  were  explained  and  he  could 
see  no  other  satisfactory  explanation.  It  was  not  an 
explosion  of  chlorate  ot  potash  at  all,  but  of  carbon  in  a 
fine  state  of  division  in  an  atmosphere  of  oxygen.  If  that 
Were  the  true  explanation  the  dangers  arising  from  the 
handling  of  chlorate  of  potash  were  very  much  minimised ; 
at  any  rate  3'ou  were  not  dealing  with  a  substance  which 
pi-r  se  was  explosive.  It  that  were  the  true  explanation  it 
was  almost  an  impossibility  that  under  any  ordinary 
circumstances  such  conditions  could  be  produced,  and, 
therefore,  this  was  not  the  dangerous  substance  to  handle 
which  many  persons  might  be  led  to  believe  from  what  had 
been  said  there  that  evening. 

Mr.  M.  .1.  Ha.m.ihll  said  it  was  quite  a  new  thing  in 
chemistry  to  state  that  chlorate  of  potash  was  per  se 
explodable  by  heat  because,  until  the  affair  at  St.  Helen's, 
it  was  at  all  events  undreamt  of.  It  was  rather  toa  bad 
that  the  article  should  be  branded  as  explodable  on  suoh 
a  meagre  experiment  as  that  made  by  Dr.  Duprii  with  a 
VL'ry  small  bead  of  chlorate  in  a  loop  of  platinum  wire. 
It  wou'd  be  interesting  to  study  the  results  of  some  experi- 
ments on  the  effects  of  suddenly  heating  chlorate  of  potash 
which  had  been  made  by  submitting  it  to  the  intense  heat 
of  a  furnace  produced  by  the  reaction  of '•  thermit "  when 
ignited. 

J'^.rperime7it  1. — One  grm.  enclosed  in  platinum  foil 
was  placed  on  the  "  thermit,"  which  was  then  ignited. 
'J'he  platinum  fused  and  the  chlorate  decomposed  without 
explosive  suddenness. 

Experiment  2. — The  chlorate  was  enclosed  in  platinum 
foil  and  dropped  into  molten  "  thermit."  Ilesult  same  as 
in  Xo.  1. 

Experiment  3. — Crystals  of  chlorate,  and  small  quaiititres 
of  powdered  chlorate,  dropped  into  molten  "  thermit " 
|irodni;ed  a  like  result. 

Experiment  4. — Five  grms.  of  chlorate  in  a  porcelain 
crucible  were  embedded  in  "thermit,"  which  was  then 
ignited.  The  crucible  melted  away  and  the  chlorate 
r.qiidly  decomposed,  bjt  not  suddenly. 

Experiment  .t. — Molten  chlorate  was  dropped  on  to 
fused  ■'  thermit."  The  chlorate  decomposed  with  a  puff, 
a  much  nearer  approach  to  explosive  effects  than  in 
cNperiments  1  to  4. 

Expcriinrnt  6. — Two  grms.  of  chlorate  enclosed  in  a 
pill  box  of  cardboard  dropped  into  fusing  "  tliermit " 
ilecomposel  in  a  similar  fashion  to  experiments  1  to  4. 

Mr.  T.  RoYi.E  said  "  some  years  ago  when  be  was 
interested  in  magic  lantern  work  he  used  the  ordinary 
mixture  of  chlor.ate  of  potash  and  manganese  in  the 
preparation  of  oxygen.  After  that  he  used  a  tube  of 
chlorate  of  potasli  only,  and  never  had  any  trouble  or 
accident." 

Jlr.  MacNah  said  it  was  very  desirable  to  keep  to 
the  point   before  the  meeting.     It  was  very  difficult  on  the 


I   evidence  now   brought    forward    to   get   away   from    the 
I   conclusion   that  chlorate  of  potash  would  explode   by  the 
simple  influence  of  heat,  without   any  carbonaceous  matter 
around  it.     One  gentleman   said  that    under   any  ordinary 
i   circumstances  it   would   not  explode,  which   they  would  all 
subscribe   to   freely;    but    anyone   who   had  experience   of 
explosives    kuuT    th  it   it   was  generally   the   extraordinary 
thing   that    led    to    the   explosion,    and    the   immense    im- 
portanjo   of    having  established   once    for   all    that   certain 
things  would  explode   was  quite  enough  to  make  everyone 
lake  care  and  try  to  frame   legislation  and  rules  with  a  view 
1   to  preventing  such  an   accident  as  happened  at  St.  Helen's. 
j   Of  course  they   must    not   run    away  with    thi."    idea  that 
'   chlorate  of  potash    by   itself  was   one    of    the   most   ex- 
plosive  or  sensitive  bodies,  but  they  must  not  neglect  the 
evidence  of  the  experiments  which  Dr.  Dnpre  and  Berthelot 
bad   made.     The   same    thing  was   said  once    about    picric 
acid.     For  many   years  it  w;is  looked   upon   as  a  perfectly 
safe   thing,   but    it    was    now    put    under   the    Explosives 
!    Act. 

The  Cn.4iRM.ix  said  Mr.  MacXab  had  struck  tlie  right 
note  when  he  said  that  co  amount  of  negative  evidence 
could  g.'t  round  a  positive  experiment.  The  circumstances 
)  that  led  to  a  positive  result  might  be  subject  to  criticism, 
j  and  it  might  be  said  that  they  would  not  occur  in  practice, 
!  but  no  one  who  had  listened  to  Dr.  Dupre's  paper  could  get 
away  from  the  fiict  that  under  some  conditions  chlorate  of 
potash  was  pc)' i-e  an  explosive.  It  was  not  a  satisfactory 
argument  to  say  that  the  bead  was  such  a  small  one.  Xo 
doubt  if  it  were  necessary  a  larger  head  might  be  employed, 
but  it  was  not  every  day  th;it  an  experiment  could  be  made 
on  the  ex|ilodalulity  of  a  head  of  156  tons  weight.  It  was 
well  to  bear  in  mind  that  substances  of  that  kind  under 
conditions  which  no  doubt  had  never  happened  before,  would 
explode,  :ind  the  sooner  manufacturers  who  made  potassium 
chlorate  recognised  that,  the  hotter.  It  was  no  use  saying  it 
was  hard  on  an  article  that  had  hithe/to  borne  a  blameless 
reputation  that  it  should  now  be  put  under  a  cloud.  It 
was  much  better  to  recognise  all  the  facts.  He  was  sure  the 
members  would  all  join  in  a  vote  of  thanks  to  Dr.  Dupre. 


Err.itlji. — This  Journal,  1902,  p.  101,  col.  2,  line  9  from 
bottom,  for  '■  ani/  "  read  "  amyl." 


Meeting  held  on  Friday,  Februari/  't/i,  19  02. 

mi.    GKOSSMANN   IN   THE    CHAIR. 


THE  CHEMICAL  CHANGE.S  IN  THE  lUPENI.NG 
OF  CHEESE. 

BY    WALTKR   F.    SUTUEB8T,    Ph.D.,    A.I.C. 

Cheese  is  that  portion  of  milk  coagulated  by  rennet  which 
h;us  undergone  more  or  less  decomposition  by  the  combined 
action  of  microbes  and  ferments. 

According  to  the  lutest  investigations,  milk  consists  of 
water,  fat,  milk  sugar,  casein,  lactalbumin,  lactoglobulin, 
and  mineral  matter,  ;liis  last  composed  largely  of  calcium' 
phosphate.  When  rennet  is  added  to  milk  the  casein 
undergoes  a  change,  one  portion  being  precipitated  and 
another  remaining  dissolved.  The  name  given  by  Ham- 
raarsten  to  the  first  is  paracasein,  to  the  second  whey-protein. 
This  paracasein,  with  the  fat  and  lactoglobulin  which  are 
held  in  the  precipitated  mass,  together  with  a  small  amount 
of  milk  sug.ar,  constitute  the  curd  or  basis  of  cheese  ;  in  tho 
serum  or  whey  remain  the  whey-protem,  lactalbumin,  and 
some  of  the  milk  sugar  and  salts,  t^ince  the  curd  has 
practically  the  same  composition,  no  matter  from  what 
animal  the  milk  is  derived,  or  at  all  events  contains  the 
same  constituents,  the  question  might  easily  arise,  "  How 
is  it  possible  that  from  the  same  basis  such  a  number  of 
varieties  of  cheese  can  be  produced  y  "  It  is  evident,  then, 
that,  during  the  after-treatment  of  the  curd,  some  particular 
flavour-giving  microbe  is  more  favoured  than  others,  and  by 
its  peculiar  action,  the  taste  and  appearance  of  the  particular 
cheese  is  obtained. 
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The  freshly  prepared  curil  is  opaque,  practically  tasteless, 
insoluble  in  water,  and  whitish  in  appearance  ;  whilt^t  the 
ripe  cheese  is  semi-transparent,  has  usually  a  strong  taste 
and  smell,  is  parily  soluble  in  water,  and  yellow  in  colour. 
The  cheese  has  uuderfrone  some  f  iindamentil  change,  and 
the  passage  of  the  fresh  curd  to  the  finished  cheese  is  called 
the  ripening  process. 

A  final  explanation  of  the  ripening  process  is  still  wanting. 
Two  agencies  appear  to  be  the  chief  causes  of  the  ripening, 
viz.,  microbes  and  enzymes.  Of  these,  the  microbic  action 
is  the  most  varied,  and  on  it  probably  depends  the  peculiar 
taste  of  different  cheeses.  In  cheese  ripening,  the  lactic  acid 
bacilli,  the  cause  of  sour  milk,  play  a  part,  but  more  im- 
portant than  these  are  the  digestive  or  pepfonisiug  bacteria, 
which  act  on  the  nitrogenous  substances  of  the  milk,  like 
the  digestive  engyme  pepsin.  This  class  has  been  investi- 
gated thoroughly  by  Duclaux,  who  isolated  them  from 
Oautal  cheese,  and  gave  them  the  general  name  of  tjrothrix. 
According  to  him  these  were  the  most  active  agents  in 
breaking  up  the  paracasein.  A  new  phase  in  the  study  of 
the  causes  of  cheese  ripening  nas  opened  up  by  the  dis- 
covery, in  1S97,  by  Babcock  and  Russell,  of  an  inherent 
milk  ferment,  which  possesses  the  propeity  of  digestiug 
paracasein  without  the  aid  of  micro-organisms.  This 
ferment,  which  they  uauiid  galactase,  shows  strong  resem- 
blance to  the  pancreatic  ciizjme  try!>sin,  as  well  as  to  the 
(ligeftive  bacteria  usually  found  in  ciitese,  so  tliat  these 
widely  different  agents  together  produce  the  same  result. 
It  had  been  suggested  by  Diislaux  that  a  ferment  similar  to 
galactase,  which  he  called  casease,  was  present  in  cheese, 
but  that  it  was  of  bacterial  origin,  being  produced  by  a 
variety  of  the  tyrothrix  group.  Eabcock  and  Kussell,  how- 
ever, proved  that  the  new  ferment  was  not  produced  by 
bacteria,  and  that,  moreover,  cheese  could  be  ripened  by  its 
action  alone,  without  the  aitl  of  micro-organisms.  They 
succeeded  in  ripening,  in  chloroform,  a  cheese  previously 
treated  with  galactase.  Thai  the  micro-organisms  take  no 
part  in  the  actual  ripening  process  is,  of  course,  absurd; 
and  it  must  he  edmitted  that,  although  certain  substances 
exist  naturally  in  milk,  which  are  capable  of  peptonising 
the  casein,  it  is  the  combined  aclion  of  microbes,  ferments, 
and  light  which  bring  about  this  change.  It  may  happen 
that  most  of  the  peptimisiiig  action  can  be  brought  about 
by  galactase  alone,  c;/.,  when  the  digestive  bacteria  are  not 
present  in  large  quantities  ;  Frendenreich  recently  found 
that  ordinar)'  Swiss  cheese  did  not  contain  many  digestive 
microbes,  their  growth  being  retarded  by  the  enormous 
quantities  of  lactic  acid  bacilli  present. 

Another  agent  in  the  ripening  process,  especially  iu  soft 
cheeses,  is  the  mould.  Johan-Olsen,  who  has  paid  particular 
.attention  to  these,  finds  that  they  are  capable  of  ripening 
cheese  alone,  and  he  succeeded  iu  obtaining  good  qualities 
of  Gorgonzola  and  Roquefort  by  inoculating  sterilised 
curd  with  various  pure  cultures  of  iiioulds  obtained  from 
these  kinds.  The  moulds  or  fungi  need  air  for  their 
growth  and  find  a  favourable  medium  in  the  soft  cheeses, 
which  are  not  pressed  and  are  often  made  flat  so  as  to 
allow  the  air  to  act  over  a  large  surface.  The  quantity  of 
lactic  acid  in  these  unpressed  cheeses  greatly  assist  the  lapid 
growth  of  the  moulds.  The  most  important  function  of 
these  fungi  is  the  oxidation  of  the  lactic  acid  to  carbonic 
acid  and  water,  thus  destroying  the  acidity  and  giving  more 
scope  to  the  digestive  bacteria. 

It  is  the  micro-organisms,  present  naturally  in,  or  in- 
tentionally introduced  into,  the  curd  which  determine  the 
numerous  varieties  of  cheeses.  Every  variety  of  cheese  has 
its  specijil  bacteria  and  can  be  prep.ared  by  isolating  certain 
dominant  bacteria  and  jdacing  them  in  the  milk  before 
rennetting  and  then  allowing  to  ripen  under  the  conditions 
peculiar  to  the  variety. 

In  the  ripening  the  first  constituent  of  the  curd  attacked 
is  the  milk  sugar.  The  lactic  acid  bacilli  begin  as  soon  as 
the  curd  is  moulded,  and  in  a  few  hours  completely  trans- 
form the  sugar  into  lactic  acid,  which  remains  as  such 
during  the  rest  of  the  time,  excepting  a  portion  which  is 
neutralised  by  the  ammonia  formed.  The  amount  of  acidity 
at  this  stage  has  much  influence  on  the  final  quality  of  the 
cheese. 


There  is  very  little  change  in  the  nitrogenous  matter  of 
the  curd  until  the  lactic  acid  fermentation  is  over,  when  by 
the  united  action  of  the  agents  already  mentioned,  it  splits 
uj)  into  erystaUine  substances  soluble  in  water.  Duclaux 
was  the  first  to  isolate  the  various  substances  formed,  and 
he  showed  that  first  of  all  an  albumose  intermediate 
between  the  paracasein  and  peptones — which  he  named 
Cayenne- — was  formed ;  this  is  next  split  up  into  peptones, 
which  are  later  changed  into  crystallisable  bodies,  chiefly 
amido  acids  from  which  leucine,  tyrosine,  glutaminic  acid, 
diamino-acetic  acid,  phcnylainido-propionic  acid  have  been 
isolated.  The  final  product  of  decomposition  is  ammonia, 
which  is  easily  detected  iu  ripe  cheese.  The  milk  fat  does 
not  change  perceptibly,  but  it  is  supposed  that  a  p.arlial 
saponification  takes  place,  by  which  fatty  acids,  especially 
butyric,  and  glycerin  are  set  free.  Although  glycerin  has 
never  been  isolated  in  cheese,  still  a  larger  amount  of 
volatile  free  acids  are  found  in  cheese  than  in  milk.  These 
acids  must  have  come  cliicfly  from  the  butter  fit  present, 
though  it  is  possible  for  butyric  acid  to  be  formed  by 
fermentation  from  lactic  acid.  One  hears  occasionally  that 
the  total  amount  of  fat  is  greater  in  the  cheese  than  in 
the  fresh  curd,  aud  the  reason  generally  given  is  that  fat 
is  one  of  the  decomposition  products  of  the  albuir.inoids. 
But  although  some  fatty  acids  are  formed  by  the  de- 
composition of  paracasein,  it  is  hardly  possible  for  true  fats 
to  be  formed.  It  is  probable  that  an  error  in  the  analysis 
gave  too  high  figures,  and  the  ether  used  in  the  fat 
estimation  also  dissolved  some  substances  other  than  fat. 

Whether  the  mineral  constituents  of  cheese  undergo  any 
radical  change  during  the  ripening  or  not,  is  not  known, 
and  it  is  evident  that  their  action  would  be  very  limited, 
and  only  of  use  during  rennetlina. 

The  best  explanation  of  the  changes  which  the  con~ 
stituents  of  cheese  undergo  during  ripening  is  by  comparing 
the  composition  of  fresh  curd  with  that  of  ripe  cheese. 
With  this  object  in  view  a  cheese  was  prepared  for  me  at 
the  Dairy  Institute,  Worleston,  and  from  this  samples  were 
taken  from  time  to  time  and  analysed  at  the  laboratories  of 
the  Agricultural  College,  Holmes  Chapel. 

The  methods  employed  in  the  analysis  were  those 
suggested  by  Stulzer  (Zeitsehr.  Analyl.  Chem.  189fi, 
p.  -I'.IS),  as  follows: — The  a'^h  wa.s  determined  by  in- 
cinerating 10  grras.  of  the  cheese  in  a  platinum  dish  over 
the  free  flame  till  constant  weight.  For  the  remaining 
constituents  Stutzer  recommends  grinding  up  the  cheese 
with  pure  sand,  so  that  a  homogeneous  sample  can  be 
taken.  Moreover,  the  finely  divided  state  of  the  cheese 
allows  of  its  being  more  easily  acted  upon  by  the  various 
reagents.  I  then  mixed  intimately  50  grms.  of  cheese  with 
200  grms.  of  washed  and  ignited  sand,  and  from  this  portions 
were  taken  for  the  various  estimations. 

The  water  was  found  by  heating  15  grms.  of  the  sand 
mixture  in  a  water  oven  till  constant  weight. 

The  dried  residue  from  the  water  estimation  was  then 
extracted  with  anhydrous  ether  in  a  Soxhlet's  apparatus, 
an()  the  fat  dried  at  105^  C.  and  weighed. 

The  lactic  acid  was  determined  by  macerating  15  grms. 
with  cold  water  and  filtering,  and  titrating  the  filtrate 
with  K  10  NaOH. 

The  total  nitrogen  was  found  by  Kjeldahl's  method, 
using  10  grms.,  the  oxidation  being  carried  out  with  a 
mixture  of  100  par's  of  cone,  sulphuric  acid  and  20  parts 
of  phosphoric  anhydride,  together  with  a  little  mercury. 

J'or  the  separation  of  the  nitrogenous  decomposition 
products,  several  methods  have  been  suggested,  none,  how- 
ever, based  on  purely  chemical  lines,  owing  to  the  lack  of 
knowledge  of  the  albuminoids,  and  each  one  merely  consists 
in  precipitating  them  in  groups  and  estimating  the  total 
nitrogen  in  each.  There  are  methods  for  isolating  a  few  of 
these  compounds,  but  till  they  can  all  be  completely  sepa- 
r.ated  it  is  as  well  to  leave  them  in  their  respective  groups. 
The  general  scheme  of  separation  is  as  follows  : — The 
paracasein  being  insoluble  in  water,  and  the  albumin 
rendered  insoluble  by  boiling  water,  to  remove  these  the 
cheese  is  treated  first  with  boiling  water  and  filtered.  In 
the  filtrate  are  the  remaining  nitrogen  compounds,  the 
albumoses,  peptones,  amido  acids,  ammonia,  &c.  Although 
the  albumose  and  peptones  dissolve  in  water,  they  are  easily 
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rendered  insoluble  by  the  addition  of  various  substances, 
among  which  tannic  acid,  pho?pho-moUbdic  acid,  phospho- 
tuntfstic  acid,  trichloracetic  acid,  have  been  tried  with 
success.  In  the  precipitate  obtained  iu  this  way  the  nitrogen 
is  estimated.  The  filtrate  from  this  {,'roup  contains  the 
amiclo  acids  and  ammonia  compounds,  and  in  this  the 
total  nitrogen  is  determined,  and  the  amount  found  for 
ammonia  deducted  from  this. 

I  used  a  solution  of  120  grms.  sodium  phosphate,  200 
grms.  sodium  tungstatc,  100  c.c.  dilute  sulphuric  acid  (1:3) 
in  one  litre  of  water,  being  the  one  recommended  by 
Stutzer  and  otliers.  The  nitrogen  existing  as  alhumose 
and  peptones  was  determined  by  mixing  20  grms.  of  the 
sand  mixture  with  100  c.c.  water,  boiling  in  a  porcelain 
dish  for  half-an-hour,  and  pouring  olT  the  supernatant 
liquid  into  a  500-c.c.  flask,  the  same  process  being  repeated 
with  the  same  amount  of  water  till  .500  c.c.  of  liquid  was 
obtained.  After  cooling,  the  flask  was  filled  up  to  the 
mark,  filtered,  200  c.c.  of  the  filtrate  taken,  and,  after 
adding  an  eqnal  volume  of  dilute  sulphuric  acid,  precipitated 
with  50  c.c.  of  the  phospho-tungstic  acid  solution.  The  liquid 
was  then  filtered,  the  residue  well  washed  with  dilute  sul- 
jihuric  acid,  and  then  estimated  for  nitrogen  by  Kjeldahl's 
method. 

The  amido-nitrogen  could  of  course  he  estimated  in  the 
filtrate  from  the  last  experiment,  but  a  safer  way  is  as 
follows  : — 20  grms.  were  mixed  with  150  c.c.  water  and 
well  shaken  in  a  bottle  for  15  minutes,  then  allowed  to 
stand  for  1 .5  hours,  after  which  100  c.c.  dilute  sulphuric 
acid  were  added,  then  50  c.c.  phospho-tungstic  acid  solution. 
The  mixture  was  filtered  and  washed  as  before,  and  in  an 
aliquot  part  of  the  filtrate  the  nitrogen  was  estimated  in  the 
usual  way.  From  the  nitrogen  found  the  quantity  existing 
as  ammonia  was  deducted. 

The  ammonia-nitrogen  was  determined  iu  20  grms.  of 
the  sand  mixture  by  distilling  mth  barium  carbonate  (other 
alkalis,  such  as  magnesia,  caustic  soda,  baryta,  cannot  be 
used  here,  since  they  decompose  the  albuminoids  present, 
setting  free  ammonia),  the  ammonia  being  collected  in 
U/10  sulphuric  acid. 

By  subtracting  the  amount  of  nitrogen  found  as  ammonia, 
.•unides,  albumose,  and  pept(mes  from  the  total  nitrogen,  the 
nitrogen  existing  as  casein  aud  albumin  is  obtained. 

The  following  tables  give  the  rate  of  decomposition  of 
the  various  ingredients,  and  the  various  changes  during  the 
ripening  process  of  the  cheese,  beginning  with  the  fresh 
curd  :  — 

Table  T. 


Date  of  Analysis. 


July  10th. 

August  23rd. 

October  16tli. 

■U'ater  

Per  Cent. 
38-07 
1-818 
31-18 

Per  Cent. 
37-36 
1-216 
32-08 

Per  Cent. 
3(!-51 
1-116 
33-06 

Acid 

Pat 

Taule  II. 
Nitrogenous  Decomposition  Products  as  Nitrogen. 


Date  of  Analysis. 

JulylOtb.      August  2Srd. 

October  ICth. 

Total  \ 

Casein  and  albumin  . . 
Albumose  aud  peptones 

Per  Cent.         Per  Cent. 

4-S24                   4-816 

1          2-203 

1-586 

1-1-20 

1           0-007 

Per  Cent. 
5-021 
1-850 
1-28S 
1-S48 
0-025 

Ammonia 

In  conclusion,  I  wish  to  express  my  best  thanks  to  Miss 
Forstor,  Lady  Principal  of  the  Dairy  Institute,  Worleston, 
and  Mr.  F.  H.  BilUngton,  one  of  my  students,  who  helped 
me  considerably  in  the  experimental  part  of  the  work. 


Discussion. 

Dr.  Hewitt  said  that  he  had  been  asked  at  a  meeting 
of  the  county  council  by  an  influential  Cheshire  agricul- 
turist how  it  was  that  in  Cheshire  the  old  long-keeping 
cheese  was  no  longer  made  to  auy  extent,  and  that  quick- 
ripening  cheese  had  become  so  popular.  At  that  time  he 
(Dr.  Hewitt)  recommended  the  agricultural  committee 
of  the  county  council  to  appoint  an  expert  at  the  Holmes 
Chapel  College  to  investigate  these  matters  sj'stematically 
and  report  to  the  council,  and  Dr.  Sutherst  had  availed 
himself  largely  of  the  opportunities  afforded  him  for 
original  research  at  the  College.  He  looked  forward  with 
great  intijrest  to  the  results  of  Dr.  Sutherst's  work  as 
likely  to  prove  an  immense  gain  to  the  cheese  industry 
throughout  England.  It  was  absolutely  necessary  that 
science  should,  if  possible,  aid  the  farmer  in  any  way  by 
establishing  with  certainty  the  different  flavours  of  chee.se 
and  its  ripening  qualities,  and  he  hoped  that  Dr.  Sutherst's 
investigations  might  lead  to  some  such  results  which  would 
be  of  great  commercial  v.alue  to  this  country. 

The  CiiAiiniAN  remarked  that  Dr.  Sutherst  was  right  in 
examining  the  intermediary  products  in  the  process  of 
cheese-making.  No  industry  could  be  carried  out  satis- 
factorily without  adopting  some  scientific  means  of 
ascertaining  what  action  was  taking  place  during  the 
intermediary  stages  and  what  was  the  final  condition  of 
the  product.  There  was  no  rea.son  why,  by  the  application 
of  scientific  methods,  it  should  not  be  possible  to  produce 
cheese  in  this  cotmtry  similar  to  foreign  cheeses. 


^fujcastlc  ^fctioiu 


Meeting  held  at  the  Durham  College  of  Science  on 
Jniiuari/  30th,  1903. 


MR.    W.    L.    EENNOLDSON    IN    THE    CHAIR. 


THE  ABSOBPTION  OF  ARSENIC  BV  BARLEY. 

BY   S.    n.    COLLINS,    F.I.C. 

This  investigation  was  originally  designed  to  observe  in 
what  forms  and  in  what  way  arsenic  was  absorbed  by 
plants,  and  what  influence,  if  any.  the  supply  of  phosphates 
had  on  this  absorption  ;  but  the  investigation  had  to  be 
modified  during  its  course  owing  to  the  unexpected 
occurrence  of  arsenic  iu  the  soil  used.  Whilst  the 
experiment  must,  therefore,  be  considered  in  some  respects 
a  failure,  yet  many  points  of  interest  have  occurred  worth 
noting. 

I  propose  repeating  these  experiments  this  sea.son  ;  one 
of  the  reasons  for  rtading  this  jireliminary  note  being  to 
raise  a  discussion  on  the  subject  and  obtain  suggestions 
as  to  the  future  carrying  out  of  this  exDcriment. 

A  set  of  six  10-inch  pots  were  used,  being  manured 
re.spectively  with  (1)  Nothing;  (2)  Arsenious  acid; 
(.3)  Arsenic  acid  :  (4)  Superphosphate  ;  (5)  .Superphosphate 
and  arsenious  acid;  (G)  Superphosphate  and  arsenic  acid. 
The  arsenic  being  in  all  cases  equal  to  11  lb.  of  arsenic 
(AsjO.-,)  per  acre,  and  the  superphosphate  equal  to  170  lb. 
of  phosphoric  acid  (P.Oj)  per  acre.  The  pots  were 
planted  with  tares  and  barley,  the  former  reaped  greeu 
and  the  latter  thinned  in  July;  the  barley  gathered  in 
Septemberand  divided  into  (1 )  bottom  half  of  straw ;  (2)  top 
half  of  straw;  (3)  ears  and  chaff;  (4)  gnain.  .Samples 
of  soil  being  also  taken  after  the  close  of  the  experiment. 
All  were  then  examined  by  Reinsch's  tc.^t,  using  all  the 
crop  and  100  grms.  of  soil,  subliming  the  arsenic  and 
comparing  the  crystals  so  formed  with  a  set  of  standards 
which  had  been  prepared  from  varying  amounts  of  from 
nothing  up  to  5  mgrms.  of  arsensic,  treated  in  exactly  the 
same  way  as  the  crop. 

The  distribution  of  the  arsenic  iu  the  plant  was  found 
to  he  as  follows  :  — 

In  the  six  cases  of  green  stuff  there  were  four  eases 
without  arsenic  and  two  cases  with  arsenic,  viz.,  0-4  and 
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MeettJig  held  at  Chemists'  Club  on  Janmitij  'Hth,  190j?. 


MR.    CLIFFORD    KICHAUD90N    IN    THE    CHAIR. 


0-5  mgrm.  of  white  arsenic  per  pot.  In  the  lower  half  of 
straw,  five  cases  without  and  one  case  with  0-5  mgrm. 
lu  the  upper  half  of  straw,  five  cases  without  and  one 
case  with  0'7  mgrm. 

In  the  threshed  ears,  five  cases  without  and  one  with 
0-7  mgrm.  In  the  barley  grain,  all  the  six  eases  contaiued 
arsenic  varying  from  0-5  to  3  mgrm.  of  white  arsenic 
per  pot.  All  the  six  samples  of  soil  contained  arsenic 
(7  to  22  parts  per  million),  there  being  no  particular 
agreement  between  the  amounts  artificially  added  and  j 
actually  found. 

Averaging  all  the  results,  the  soil  contained  3U  lb.  of 
arsenic  per  acre  to  the  depth  of  8  inches,  the  grain 
contained  4  oz.  per  acre,  and  the  rest  of  the  plants  1  j  oz. 
per  acre. 

The  superphosphate  did  not  appear  to  have  any  delnite 
action. 

After  these  experiments  were  finished,  another  sample 
of  the  College  garden  soil  was  examined  for  arsenic  and 
yielded  amounts  equal  to  .50  lb.  of  white  arsenic  per  aero 
(to  8")- 

Pending  the  repetition  of  these  experiments  under  better 
conditions,  I  propose  to  draw  no  conclusions,  but  that 
(1)  soi!  may  contain  large  amounts  of  arsenic  without  any 
suspicion  of  that  fact:  (2)  Harley  grown  on  such  soil 
may  also  contain  large  amounts  of  arsenic. 


^fU)  Horfe  ^rcti'on. 


ON  THE  INFLUENCE  OF  IXDIGO-RKl)  IN 
INDIGO  DYEING. 

BY    .T.     SIERRITT    MATTHEWS,    PU.D, 

In  view  of  the  many  differing  opinions  that  appear  to  be 
current  at  the  present  time,  concerning  the  relative  values  of 
natural  and  synthetic  indigo.s  in  regard  to  their  dyeing 
qualities,  it  becomes  a  question  of  considerable  interest, 
both  to  the  chemist  and  to  the  practical  dyer,  to  investigate 
the  differences,  if  any,  which  may  exist  between  the  tivo. 
Chemically  considered,  no  distinction  can  be  made  betn-een 
synthetic  indigo,  as  prepared  from  coal-tar  derivatives,  and 
natural  indigo,  which  is  obtained  from  the  raw  vegetable 
product  by  processes  of  refining.  These  two  bodies  are 
identical  in  every  respect,  and  hence  must  be  classified 
together,  but  the  unrefined  natural  indigo  presents  a 
somewhat  different  character,  for,  in  addition  to  the  pure 
indigo  or  indigotin  which  it  contains  as  a  chief  constituent, 
there  are  also  to  be  found  several  other  substances  ordinarily 
classified  as  impurities.  As  the  claim  has  been  made  that 
these  associated  bodies  have  considerable  influence  on  the 
dyeing  properties  of  the  indigo,  it  is  worthy  of  careful 
consideration,  for  should  such  be  the  case,  the  present 
methods  of  using  synthetic  and  refined  indigo  would  have 
to  undergo  considerable  alteration,  in  order  to  make  them 
conform  with  the  most  advantageous '  conditions  of 
dyeing. 

Zaenker  (Leip.  Earb.  Ztg.,  1899),  assuming  the  attitude 
of  a  practical  indigo  dyer,  rather  than  that  of  a  chemical 
theorist  or  experimenter,  claims  that  synthetic  indigo 
presents  several  disadvantages  in  its  dyeing  qualities  over 
the  natural  indigo,  and  that  many  establishments,  after  a 
short  trial,  have  abandoned  the  artificial  product  to  return 
to  the  old  method.  He  claims  that  these  disadvantages  are"' 
due  to  the  great  purity  of  the  synthetic  compound,  a 
statement  which  would  appear  rather  anomalous  to  a 
chemist.  But  we  must  bear  in  mind  that  the  natural  indigo 
contains  three  bodies,  already  alluded  to,  in  addition  to  the 
indigotin ;  these  are  indigo  gluten,  indigo  brown,  and 
indigo  red,  and  though  they  occur  in  only  small  quantities, 
it  may  he  possible  that  their  presence  adds  somewhat  to  the 


good  qualities  of  the  indigo.  This  question,  however, 
appears  to  be  an  old  one,  and  extensive  scientific  researches 
have  been  made  on  this  very  point  by  chemists  of 
acknowledged  ability,  at  a  period  long  before  any  com- 
parison with  synthetic  indigo  was  thought  of.  Zaenker  was 
evidently  unaware  of  these  researches,  for  he  leads  on  to 
the  statement  that  good  results  iu  indigo  dyeing  are  only 
to  be  obtained  when  a  certain  amount  of  indigo  red  is 
present  in  the  vat.  He  also  makes  the  statement,  to 
support  this  claim,  that  very  pure  qualities  of  Java  indigo 
often  fall  below  the  dyeing  standard  of  more  impure 
varieties,  and  that  the  experienced  indigo  dyer  will  pick  out 
those  indigos,  containing  the  highest  amount  of  indigo 
red,  as  being  the  best ;  in  fact,  a  well  fixed  indigo  dye  is  not 
considered  to  be  possible  without  the  agency  of  indigo  red. 
In  the  face  of  this  statement,  however,  we  have  the 
contrary  fact  that,  for  several  years  past,  it  has  been  the  aim 
of  indigo  dealers  to  refine  their  crude  product  as  fiir  as 
possible,  in  order  to  enhance  its  quality  and  value,  and  the 
indigo  red  is  abstracted  from  the  material  at  considerable 
pains  and  expense,  being  cast  aside  as  an  almost  worthless 
impurity.  This  practice  of  refining  is  growing,  showing 
thereby  that  the  purified  indigo  is  held  in  good  favour. 
Schwartzenberg  and  Schwartz,  in  1837,  in  response  to  a 
prize  offered  by  the  .'^oeiete  Industrielle  de  Mulhouse,  made 
a  thorough  study  of  this  very  question,  and  carefully 
examined  the  influence  of  the  three  substances  above 
mentioned  on  the  dyeings  obtained  iu  the  indigo  vat.  Their 
experiments  were  of  a  very  practical  nature,  and  their 
results  were  decisive  and  final.  It  was  demonstr.ated  that 
both  indigo  gluten  and  indigo  brown  played  no  part  iu  the 
dyeing  process,  acting  in  neither  a  beneficial  nor  detrimental 
manner ;  in  fact,  they  were  altogether  indifferent  substances 
in  their  influence  on  indigo  blue.  The  indigo  red,  it 
appears,  is  a  true  dyestuff,  being  reduced  along  with  the 
indigotin  to  a  soluble  form,  and  being  subsequently  fixed 
on  the  fibre  in  conjunction  with  the  blue  ;  but  it  was  found 
that  the  beauty  of  the  shade,  instead  of  being  enhanced  by 
the  presence  of  this  red  colouring  matter,  was  deteriorated 
in  proportion  to  the  amount  present,  the  blue  colour 
becoming  dull  and  cloudy  as  the  quantity  of  indigo  red 
was  increased.  Zaenker,  in  fact,  admits  that  in  properly 
dyed  indigo,  the  red  dyestuff  is  mostly  removed  from  the 
fibre  by  the  acid  and  rinsing  baths  to  which  the  goods  arc 
subjected  after  being  removed  from  the  vat,  and  that  the 
majority  of  this  colouring  matter  can  he  recovered  as  a 
pi-ecipitate  in  these  baths,  and  thus  be  used  over  and  over 
again  in  replenishing  the  amount  of  indigo  red  in  the 
original  vat.  This  fact  is  hardly  in  keeping  with  the  state- 
ment that  the  beautiful  tone  of  the  blue  ou  goods  d^'ed  with 
the  natural  indigo  is  due  entirely  to  the  presence  of  the 
indigo  red  iu  the  colour.  As  far  as  the  fixing  qualities  of 
indigo  red  are  concerned,  .Schwartzenberg  and  Sch^^■artz, 
from  an  extensive  series  of  experiments,  both  in  the 
laboratory  and  in  the  dyehonse,  came  to  the  positive  con- 
elusion  that  the  presence  of  indigo  red  did  not  increase  the 
fiistness  of  the  dyed  colour.  This  question  has  been  studied 
by  other  chemists  at  a  later  date,  and  all  appear  to  come 
to  the  same  conclusion.  The  assertion  that  dyeings,  pro- 
duced from  indigo  not  containing  auy  indigo  red,  possess  the 
ilisadvantages  of  being  uneven  and  badly  crocking,  appears 
to  be  either  a  mistaken  conclusion  or  an  unwarrautcl 
statement.  From  the  very  fact  that  the  indigo  red  is  mostly 
fixed  on  the  fibre  in  such  a  loose  condition  as  to  cause  it  lo 
be  removed  in  the  washing  proces.ses,  is  sufficient  lo 
demonstrate  the  absurdity  of  the  idea  that  its  presence 
renders  indigo  blue  faster.  As  to  the  difference  in  tone 
obtained  by  dyeing  with  different  qualities  of  intMgo,  it  does 
not  appear  that  the  presence  of  indigo  red  is  at  all  essential 
to  the  production  of  the  highly  valued  shade  of  blue  given 
by  the  most  approved  qualities  of  indigo,  as  chemical 
analyses  of  such  samples  have  shown.  The  value  of  any 
indigo  appears  to  be  dependent  upon  its  content  of  indigo- 
tin alone ;  so  true  is  this,  and  so  well  has  it  become 
recognised  by  dealers  in  indigo,  that  analyses  of  this  dye- 
stuff,  which  do  not  differentiate  between  the  indigotin  and 
the  indigo  red,  arc  considered  as  unsatisfactory  as  a  basis 
for  comparison  of  relative  values.  For  one  example 
containing  more  indigo  red  and  less  indigotin  might  be 
reported  as  of  higher  value  than  another,  if  both  of  these 
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coloiiriDtj  matters  are  linured  together,  whereas  a  lower 
vahie  as  a  djestuff  would  actually  Vie  tie  case.  It  is  also 
well  known  that  some  very  inferior  qualities  of  indigo 
contain  a  relatively  high  percentage  of  indigo  red  ;  some 
low  grade  African  indigos,  for  example,  contain  as  high 
as  S  per  cent,  of  the  red  colouring  matter  ;  whereas  the 
best  qualities  of  Java  and  Bengal  indigo  rarely  contain 
more  tban  2 — 3  per  cent.,  and  in  some  cases,  even  much 
lower.  A  comparison  of  such  analyses,  together  with 
analyse.',  of  refined  indigos,  where  the  impurities  (including 
indigo  red)  have  been  wholly  ov  partially  removed,  leads  us 
to  the  conclusion  that  the  presence  of  the  red  colouring 
matter  is  in  no  wise  essential  to  the  good  quality  of  a 
sample  of  indigo. 

It  has  been  stated  that  indigo  red,  beyond  its  mere 
colouring  and  fixing  powers,  has  a  distinct  influence  on  the 
Iiroper  working  of  the  vat  itself.  The  fact  is,  indigo  red  is 
much  more  dilEcuU  to  reduce  than  indigotin,  and  it  is 
highly  probable,  in  consequence,  that  most  of  the  red  body 
rem.ains  in  the  sediment  in  the  vat,  and  does  not  come  into 
action  at  all;  and  the  idea  that  it  may  serve  .as  a  regulator 
ill  the  vat  has  no  foundation  either  in  theory  or  practice. 
On  the  other  hand,  it  has  actually  been  noticed  by  several 
observers  that  un<ler  certain  conditions  the  red  dye  is 
apparently  converted  to  some  extent  into  indigotin  through 
the  operation  of  the  vat ;  though  this  conversion  is  by  no 
means  complete,  the  majority  of  the  indigo  red  being 
transformed  into  brownish  substances  in  the  vat,  the 
influence  of  which  appears  to  be  f,ir  from  beneficial  in  regard 
to  the  beauty  of  the  colour  obtained.  These  observations 
have  only  been  noticed  with  respect  to  certain  vats,  chiefly 
those  which  have  been  prepared  for  the  dyeing  of  wool. 
In  the  ordinary  cold  vat,  as  used  for  dyeing  cotton,  there 
does  not  appear  to  be  any  marked  conversion  of  the  indigo 
red  into  indigotin.  Another  point  to  be  observed  in  this 
connection  is,  that  the  indigo  which  is  recovered  from  the 
acid  and  wash  waters,  and  which  is  largely  contaminated 
with  indigo  red  (for  it  has  already  been  mentioned  that  the 
indigo  red  is  mostly  removed  from  the  fibre  by  these 
washings),  yields  a  very  inferior  vat,  and  requires  to  be 
purified  before  it  is  .advisable  to  add  it  to  the  vat  again. 

The  fact  that  superior  brands  of  indigo  exhibit  a  peculiar 
reddish  cast  on  the  surface  has  been  erroneously  attributed 
by  some  writers  to  the  presence  of  indigo  red.  A  carefnl 
investigation  of  this  phenomenon  has  led  to  the  conclusion 
that  the  reddish  or  bronze-like  appearance  is  due  to  a 
certain  crystalline  form  of  the  ]iart!cles  of  indigo,  and 
consequently,  is  to  he  taken  as  a  mark  of  high  purity,  and 
not  .as  an  indication  of  any  red  colour-matter.  We  m.ay 
point  out  an  analogous  instance  among  the  artificial  dye- 
stuffs  ;  many  blue  and  violet  dyes,  when  in  a  pure 
crystaUine  condition,  exhibit  a  bronze-like  metallic  appear- 
ance on  the  surface ;  whereas  impure  brands,  being 
amorphous  in  character,  do  not  possess  ibi<  peculiarity. 
The  bronze  reflection  is  brought  about  by  the  action  of  the 
crystals  on  the  light  falling  upon  them,  and  is  a  well  known 
and  thoroughly  understood  optical  phenomenon,  capable 
of  the  same  explanation  in  the  case  of  indigo  as  in  the  case 
of  other  dyestuffs.  This  same  peculiarity  to  be  noticed  in 
the  appearance  of  the  dyestuff  on  the  fibre  is  to  be  attiibuted 
to  the  same  cause,  that  is,  the  crystalline  structure  of  the 
particles  of  dyestuff  held  in  the  interstices  of  the  fibre.  As 
is  well  known,  ;,  crystalline  structure  is  one  of  the  best 
criterions  of  the  chemical  purity  of  a  substance  ;  hence,  we 
would  expect  that  the  purest  indigos  (other  conditions 
favouring  crystallisation  being  the  same)  v/ould  exhibit 
this  appearance  most  strongly.  And  this  is  indeed  the 
case,  for  refined  indigo  and  the  synthetic  product  yield- 
shades  which  are  much  redder  in  appearance  than  those 
obtained  with  the  raw  indigoes,  irrespective  of  their  content 
of  indigo  red.  In  this  connection  it  is  interesting  to  note 
that  the  presence  of  indigo  red  is  considered  as  detrimental 
in  the  preparation  of  soluble  indigo  extracts,  and  the 
manufacturer  is  careful  to  select  only  those  brands  known 
to  contain  a  minimum  quantity  of  indigo  red. 

As  a   crucial  test,  perhaps,  in  order  to   determine   the 

influence  of  indigo  red  in  indigo  dyeing,  we  might  refer  to 

the  facts  to  be  observed  in  the  dyeings  obtained  with  indigo 

.red  alone.     The  shades  obtained  with  this  colouring  matter 


are  far  from  pleasing,  and  instead  of  being  bright  and  full, 
are  dull  and  gi-eyish  in  appearance,  the  actual  shade  varying 
from  a  reddish  to  a  bluish  violet.  As  to  the  fastness  of 
this  colour  on  the  fibre,  the  shades  obtained  from  the  natural 
product  do  not  appear  to  equal  indigotin  in  permanence  to 
washing  ;  this  defect,  however,  may  be  due  to  the  large 
amount  of  other  impurities  neces.sarily  present  in  these 
samples,  as  sh.ades  obtained  from  chemically  pure  indigo 
red  prepared  synthetic.illy,  showed  a  high  degree  of  fastness 
perfectably  comparable  with  that  of  indigo.  A  remarkable 
fact,  however,  is  to  bo  noticed  in  the  operation  of  the  indigo 
red  vat.  As  time  passes,  it  appears  to  undergo  a  change, 
and  the  colours  dyed  in  it  gradually  become  bluer  in  tone, 
evidently  indicating  the  presence  of  indigotin.  A  greenish 
fluorescence  in  the  vat  is  also  to  be  noticed,  and  this, 
together  with  the  fact  that  the  colour  is  developed  but 
slowly  on  exposure  to  the  air,  has  led  chemists  to  the  con- 
clusion that  indo.xyl  is  formed  in  the  vat  instead  of  indigo 
white,  such  as  might  ordinarily  be  supposed.  In  fact,  Fasiil 
(of  the  Gewcrbemuseums,  Vienna)  has  put  forward  the  idei 
that  indigo  red,  when  subjected  to  the  same  conditions  as 
indigotin,  instead  of  being  converted  entirely  into  a  leuco- 
derivative,  is  reduced  to  indoxyl ;  and  from  this  fact,  he 
concludes  that  the  presence  of  indigo  red  has  no  efl:'ect  on 
the  dyeing  of  indigo  blue.  From  a  study  of  the  structural 
constitution  of  indigo  red,  I  am  inclined  to  agree  with  the 
view  advocated  by  Fasal ;  for  we  may  (tompare  the  reactions 
of  indigotin  and  indigo  red  towards  reducing  agents  in  the 
following  manner :  — 

/CO.  /CO 

C„H,  <  >  C  :  C  <  )  Cell,  -^  with  H., 

indigotin 

/C(OH).  ^C(OH). 

becomes  C^H/  >C.Cf  >C,;H, 

\    NH    /  \   NH    / 


indipo  white. 


/  CO  .  /C(OH). 

CuII,<  >C:C<  >N-*.  with  II,  becomes 


indigo  red 


ru/ 


C(OH)^ 


^CH., 


CoHjC  >CHandC6Hj/       '^C.OH 

indoxyl. 

This  latter  substance    is  an   inner  anhydride   of  amido- 
pheujl-acetic  acid: 

CH.,.CO.Ori 


c,u. 


/ 

\ 


NH, 


It  may  he  more  probable  that  this  body  suffers  subsequent 
oxidation,  and  is  converted  thereby  into  isatin  : 

CgH,  <  >  C .  OH  ->  t  V,H,  /        >  C .  OH 

This  appears  to  be  directly  in  accordance  with  the 
observed  fact  that  indigo  red  may  be  synthetically  prepared 
from  indoxyl  and  isatiu,  the  combination  between  the  two 
molecules  being  effected  through  the  elimination  of  a 
molecule  of  water  by  means  of  a  solution  of  caustic  alkali, 
a  reaction  which  can  readily  be  understood  by  a  reference 
to  the  following  structural  scheme  : — 
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.C(OH). 
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inrtign  red. 
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By  reference  to  the  above  formula!  and  reactions,  it  will 
at  once  be  apparent  why  the  reduction  of  indipo  red  is 
effected  with  so  much  morn  difficulty  than  that  of  indigo- 
tin  lu  the  o<i5c  of  indiijo  red,  there  is  required  double 
the  amount  of  hydrogen  for  the  reaction ;  aud  the 
molecule  is  split  into  two  separate  and  distinct  portions, 
whereas  with  indigotiii  ihc  only  work  which  is  done  is  the 
change  of  a  double  unsaturated  linking  to  a  single  bond 
by  the  direct  addition  of  two  hydrogen  atoms,  a  reaction 
which  is  known  by  all  chemists  to  be  comparatively  easy, 
as  far  as  the  force  of  chemical  affinity  is  concerned.  There 
is  no  alteration  in  the  type  of  the  molecule,  hut  in  the 
reduction  of  indigo  red  above  given  there  is  a  complete 
rupture  between  two  of  the  carbon  atoms.  That  portion 
of  the  indigo  red  which  is  reduced  to  a  leuco-body,  and  is 
subsequently  re-oxidiscd  to  the  violet  dyestuff,  probably 
undergoes  a  reduction  similar  to  that  of  indigotiu,  and  the 
leuco-body  may  have  the  formula  : 


C„H, 


CCOH) 
NH 


X(UH) 


\ 


C.C<-  ^NII, 


or  possibly  the  tautomeric  formula  ; — ■ 

/CO.  /C(OH). 

C0H4/  >CH.CH<(  >N, 

which  would  correspond  to  the  tautomeric  form  of  indigo 
white.  Which  of  these  formula'  is  the  proper  one  to  be 
assigned  to  indigo  red  could  no  doubt  be  determined 
thro'^igh  a  study  of  their  acetyl  derivatives  ;  the  former  one 
would  yield  derivatives  containing  two  and  four  acetyl 
"roups,  whereas  the  latter  vould  yield  derivatives  containing 
only  one  and  two.  However  this  may  be,  the  Icuco 
compound  of  iudigo  red  appears  to  differ  from  that  of 
indigo  blue  by  its  instability  in  solution,  in  the  presence  of 
reducing  agents,  and  is  further  decomposed  into  indoxyl  aud 
isatin  as  above  indicated. 

From  a  consideration  of  these  reactions  we  would 
naturally  expect  to  find  that  indigo  red  would  ditt'er  very 
materially  from  indigotiu  in  its  behavour  towards  sulphuric 
acid,  in  the  preparation  of  pulphonated  derivatives.  As  is 
well  known,  indigotin  itself  is  readily  converted  into  a 
sulphon.ated  product,  which  forms  a  soluble  dyestuff  known 
as  indigo  carmine  ;  1  have  already  remarked  that  for  the 
preparation  of  this  material,  it  is  endeavoured  to  select 
those  varieties  of  indigo  which  contain  the  least  quantity 
of  indigo  red,  as  better  results  are  so  obtained.  If  the 
sulphonic  acid  of  indigo  red  itself  is  prepared,  it  will  be 
found  that  the  colours  which  may  be  dyed  with  it  are  not 
at  all  permanent,  being  mostly  removed  from  the  fibre  by  a 
mere  washing  with  water  ;  hence  we  can  readily  understand 
why  the  manufacturer  tries  to  avoid  as  far  as  possible  the 
presence  of  indigo  red  in  the  material  from  which  the 
indigo  carmine  is  to  be  made. 

The  conclusion  which  is  inevitably  forced  upou  us  by  a 
consideration  of  all  the  facts  above  stated  is,  that  the  point 
which  has  frequently  been  made  in  opposition  to  the  use 
of  synthetic  indigo  instead  of  natural  indigo,  viz.,  that  the 
former  does  not  contain  any  indigo  red,  has  evidently  not 
been  well  established.  Kven  if  the  presence  of  indigo  red 
were  essential  to  the  production  of  good  aud  fast  colours, 
its  absence  in  the  synthetic  product  <!buld  easily  be 
remedied  by  introducing  it  in  any  amount  desired,  for 
indigo  red  "can  be  obtained  in  large  quantities  as  a  by- 
product from  the  refining  of  natural  indigo.  It  is  also  to 
be  recovered  from  the  acid  wash  waters  in  indigo  dyeing, 
mixed  with  varying  quantities  of  indigotin.  And  even 
in  addition  to  this,  it  has  been  prepared  syntlieticallj  in  a 
pure  condition,  and  may  be  purchased  as  such  in  commerce. 
I  fear  that  the  indifferent  results  obtained  by  several 
experimenters  in  their  comparison  of  natural  indigo  with 
pure  indigotin  (either  synthetic  or  that  prepared  by 
refining  the  natural  dye,  as  I  can  see  no  appreciable 
distinction  between  the  two)  has  been  due  more  to  a  lack 
of  the  proper  conditions  of  dyeing  than  to  a  deficiency  in 
the  quantity  of  indigo  red.  If  there  is  any  appreciable 
difference  between  the   dyeing  qualities  of  the   pure   and 


raw  indigos  in  favour  of  the  latter,  the  cause,  I  am 
certain,  will  be  found  to  be  something  quite  different  than 
the  presence  of  indigo  red  in  the  vat. 

THE  PRESENCE  OF  COPPER  IN  POWDERED 
DRUGS  AND  CHEMICALS. 

nV    E.    II.    GANE. 

From  time  to  time,  the  author  has  been  somewhat  puzzleil 
over  the  origin  of  small  amounts  of  copper  which  have 
been  detected  in  various  powdered  drugs  and  chemicals. 
Traces  of  copper  have  been  found  by  investigators  in  the 
ash  of  various  drugs,  aud  have  generally  been  attributed  to 
absorption  of  copper  by  the  plant  from  the  soil,  notwith- 
standing the  fact  that  the  place  of  growth  of  the  drug  may 
have  been  far  remoied  from  any  known  source  of  copper. 

That  this  i<  not  the  source  of  the  copper  in  all  cases  is 
shown  hy  the  fact  that  the  metal  could  not  be  detected  in 
the  whole  drug,  and  in  the  case  of  chemicals,  the  process 
of  manufacture  jirecluded  copper  contamination.  As  the 
amount  of  metal  found  was  extremely  small,  aud  its  occur- 
rence quite  casual,  no  detailed  effort  was  made  for  some  time 
to  trace  the  source  of  the  contamination,  it  being  attributed 
either  to  careless  handling  or  to  the  use  of  copper  utensils 
for  transferring  the  powder  from  the  grinding  mill. 

The  rejection,  however,  of  several  consignments  of 
powdered  ammonium  carbouate,  which  had  developed  a  blue 
mottled  appearance,  rendered  it  necessary  to  ascertain 
definitely  the  origin  of  the  copper,  so  as  to  avoid  further 
trouble  from  this  cause.  The  search  was  not  without  diffi- 
culties. Every  possible  source  of  copper  was  eliminated,  such 
as  brass  work  around  the  mill,  and  close  watch  was  kept  over 
the  grinding  and  sitting,  so  as  to  avoid  cont.amin.ation 
during  these  processes.  The  use  of  brass  sieves  and  copper 
or  tinned  copper  scoops  was  also  abandoned  in  the  milling 
room. 

In  spite  of  these  precautions  the  same  trouble  would  crop 
up  at  intervals,  and  it  was  not  until  attention  was  drawn  to 
the  driving  belts  that  the  source  of  the  copper  contamina- 
tion was  definitely  located. 

The  various  sections  of  a  driving  belt  are  riveted  with 
copper  rivets  or  stitched  together  with  copper  wire,  and  a? 
the  leather  wears  down  from  constant  passage  over  the 
pullejs,  the  rivet  heads  are  gradually  raised  flush  with  the 
surface  of  the  belt,  and  are  slowly  ground  down  by  passing 
over  the  pulleys,  minute  particles  and  sometimes  fair  sized 
fragments  of  copper  being  thrown  off  from  time  to  time. 

The  casual  occurrence  of  the  copper  in  the  powders  is 
easily  explicable  when  the  small  size  of  the  hopptr  feeding 
the  mill  is  taken  into  account.  Replacing  the  leather  belt 
by  one  made  of  rubber  has  obviated  further  trouble. 

This  note  is  pi'eseiiteii  in  the  hope  that  it  may  save  some 
manufacturers  from  similar  trouble,  and  prevent  inaccuracies 
on  the  part  of  investigators,  particularly  when  examining 
the  constituents  of  the  ash  of  vegetable  drugs. 


SULPHUR   BLACKS,  AND   THEIR 
UPON    CELLULOSE. 

EV    LOl^IS    .1.    MATOS. 


ACTION 


The  discovery  of  the  sulphur  colouring  matters  dates  from 
the  success,  in  1S73,  of  Croessant  and  Bretonneus,  who 
produced  what  is  now  known  commercially  as  Cachou  de 
Laval,  and  which  discovery  has  been  regarded  as  the  prime 
starting  point  from  which  the  subsequent  sulphur  colouring 
matters  have  been  developed.  It  is  not  my  purpose 
to  review  the  details  of  the  several  important  discoveries 
made  along  that  Hue  of  research,  as  such  has  been  very 
fully  recorded  in  the  pages  of  our  journal,  but  to  draw 
attention  to  a  few  main  points,  bearing  upon  the  practical 
application  of  this  now  extremely  important  group  of  cotton 
colours. 

The  manufacture  of  all  the  sulphur  colours  is  carried 
out  on  generally  the  same  principle,  that  of  making  a 
"melt"  of  certain  nitrogenous  organic  substances  with 
caustic  soda,  sodium  sulphide,  and  free  sulphur.  This 
fusion  is  conducted  in  large    cast-iron  pots,  supported  in 
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hriikwork,  and  snitahlv  inserted  over  a  fire.  The  duration 
cif  the  fusion  depends  upon  the  nature  of  the  raw  product. 
hut  in  nearly  all  cases  it  is  stopped  when  a  test  sample 
cif  the  melt  is  found  to  dissolve  completely  in  water. 
Some  of  the  commercial  products  are  ready  for  th(!  market 
without  further  treatment,  while  others  are  sahjected  to 
:i  suhsequent  hakinjr  in  larffe  pans  suspended  one  ahove 
till'  other  in  a  larc;e  externally  heated  oven. 

Dependins  upon  the  particular  process  of  treatment,  and 
governed  hy  the  raw  materials,  the  finished  product  may  he 
ih-iise  and  tou^h,  sometimes  hy.Troscopic.  whilst,  in  other 
f:i':es,  it  maj'  he  porous  and  hrittle,  resemWinp  coke. 

The  technical  importance  of  these  new  Blacks  to  the 
t.xtile  industry  is  their  (Treat  value  in  producing  shades  of 
thi-  utmost  intensity  and  with  a  minimum  of  expense,  and 
I'omhining  to  a  remarkahle  degree  the  qualities  of  extreme 
fastness  to  exposure  to  weather,  light,  ordinary  washing, 
soaping,  acids,  and  alkalies.  Of  course  these  qualities  are 
relative,  as  all  the  hlack  sulphur  products  are  not  exactly 
alike  in  their  several  properties. 

Compared  with  the  ordinary  types  of  Blacks  for  cotton 
(excluding  those  obtained  from  logwood  or  other  similar 
sources"),  we  find  that,  in  the  sulphur  Blacks,  we  have  pro- 
ducts yielding  shades  that  more  nearly  approach  those 
ohtained  from  aniline,  and  which  are,  in  many  respects, 
equally  as  fast.  We  farther  find  that  the  practical  details 
for  producing  a  high  grade  black  are  much  simpler  than 
for  the  same  dejith  of  black  by  the  aniline  process. 

In  comparison  with  the  ordinary  direct  dyeing  Blacks,  it 
is  found  in  practice  that  the  dveings  obtained  from  the 
sulphnr  products  are  always  superior  in  point  of  fastness  : 
and  that  when  compared  with  the  so-called  diazotizing  and 
developing  Blacks,  there  are  a  number  of  details  in  con- 
nection with  the  latter  to  be  carefully  watched,  in  order 
to  guard  against  off  shades,  nnevenness,  and  lastly, 
tendering  of  the  fibres,  defects  not  prominent  with  the 
Sulphur  Blacks. 

This  latter  complaint  has  been  also  made  in  reference  to 
the  Sulphur  Blacks,  however,  and  the  present  paper  is 
intended  to  direct  particular  attention  to  this  sub.iect. 

As  Sulphur  Blacks  are  of  importance  only  to  the  cotton 
dyer,  the  general  details  as  followed  in  practice  will  be 
briefly  outlined.  The  dyebath  is  made  un  with  a  suflicient 
volume  of  water,  to  which  dissolved  dyestuff  is  added, 
together  mth  sodium  sulphide — in  some  cases  caustic  soda 
also — and  always  common  salt  or  Glaubors  salt,  to  increase 
the  density  of  the  dye  bath.  The  material  to  be  dyed  is 
then  immersed,  the  temperature  gradually  brought  to  the 
boiling  point,  and  maintained  for  about  one  hour,  during 
which  time  the  cotton  is  worked,  in  order  to  ensure  level  or 
even  shades. 

Other  classes  of  the  Sulphur  Blacks  do  not  require  the 
addition  of  sodium  sulphide  to  the  dye  bath,  but  the 
addition  of  a  small  quantity  of  soda  ash  is  regarded  as  an 
advantage. 

Thus,  we  are  likely  to  find  in  the  dye  hath,  besides  the 
dyestuff,  one  or  more  of  the  following  substances  : — Sodium 
chloride ;  sodium  sulphate  ;  sodium  sulphide :  caustic  soda 
(sodium  hydrate")  ;  sodium  carbonate ;  regarding  the  action 
of  which,  upon  cellulose,  in  the  form  of  chemically  cleaned 
cotton  threa<l6  the  subjoined  notes  may  be  of  interest.  All 
the  experiments  were  made  parallel,  and  under  strictly  the 
same  conditions,  and  upon  the  same  material.  Test 
samples  were  frequently  taken  and  subiected  to  tension  in 
the  dynamometer,  to  ensure  'reguLarity  and  uniformity 
throughout  each  series. 

Action  nf  hoillnq  aqiieims  nohtliont  on  Sulphvr  Blank 
(W.  Denis  Black,  B). — Ten  grms.  of  fine  cotton  was  boiled 
for  one  hour  in  a  simple  1  per  cent,  solntion  of  the  hlack,  loss 
of  water  prevented  by  means  of  a  reflex  condenser.  After 
boiling  and  washing  the  yam,  drying  under  normal  con- 
ditions without  the  aid  of  heat,  no  loss  of  strength  was 
noticed  in  an  average  of  30  tests. 

Action  of  dilute  solutions  of  sodium  chloride. — Same 
apparatus,  strength  of  solntion,  time,  Sec. : — 37  tests  ■  loss 
0'47. 


Action  nf  dilute  solution  of  neutral  sodium  sulphate. — 
Only  5  tests  were  made  with  this  salt,  the  results  of  which 
showed  no  action  on  the  thread. 

Action  of  dilute  solntion  of  sodium  sulphide. — The  com- 
mercial crystallised  article  was  used  for  this  series  of  tests. 
Solution.  1  per  cent,  strength.  24  tests  were  made. 
Xormal  yarn,  100  ;  average  of  24  tests,  94 '2.  Maximum, 
98-3;  minimum,  8S-56. 

Action  of  dilute  solution  of  caustic  soda. — One  per  cent, 
solution.  One  hour  boil.  Yarn  washed  and  dried  at 
normal  temperature.  Average  of  21  tests  ;  no  practical 
loss. 

Action  of  dilute  .'solutions  of  sodium  carbonate. — One  per 
cent,  solution.  One  hour  boil.  Average  of  14  tests  ;  no 
loss. 

From  these  tests  we  are  led  to  conclude  that  there  is 
some  slight  loss  in  strength  of  the  material  dyed,  btit  then 
it  must  also  he  remembered  that  the  treatment  received  by 
similar  material  in  actual  practice  would  not  be  nearly  so 
severe,  and  that  the  loss  of  strength  of  the  dyed  material 
would  be  very  much  less. 

Operations  subsequent  to  dyeing,  as  applied  to  the  Sulphur 
Blacks,  may  be  only  washing  and  soaping,  or  a  "  fixing  " 
in  a  special  bath  containing  certain  metallic  salts  in  solution, 
usaally  in  the  presence  of  some  acid.  The  object  of  fixing 
as  applied  to  those  sulphur  colours  that  require  it  is  to 
cause  a  deposition  of  the  black  colour  base  on  the  fibre 
substance.  When  such  dyed  and  "  fixed "  fibres  are 
examined  tinder  the  micoscope,  however,  no  evidence  of 
insoluble  particles  are  discernible,  but  we  are  safe  in 
assuming  that  such  deposition  is  the  case  in  view  of  the 
well-known  reactions  of  the  Sulphur  Blacks  when  in 
solution. 

The  fixing  baths,  as  usually  made  up,  contain  as  a 
maximum,  five  per  cent,  of  bichromate  of  potassium  or 
sulphate  of  copper  ;  sometimes  mixtures  of  these  two  salts 
are  employed,  in  which  case  the  combined  amount  rarely 
exceeds  six  per  cent.  As  a  rule,  one  and  one  half  per 
cent,  to  four  per  cent,  of  sulphuric  acid,  or  three  to  six 
per  cent,  of  acetic  acid  is  used,  according  to  circumst.ances, 
all  calculations  being  upon  the  weight  of  the  cotton.  The 
temperature  of  the  bath  is  usaally  kept  at  7.')°  C,  and  the 
duration  of  the  immersion  from  one  quarter  to  one  half 
hour. 

The  influence  of  this  fixing  bath  upon  the  black  as  dyed 
is  to  cause  it  to  become  almost  absolutely  fast  to  the  most 
severe  milling,  and  unless  insufllciently  washed  before  fixing 
will  in  no  instance  stain  adjacent  white  material. 

The  action  of  the  fixing  bath  upon  the  fibre  substance  is 
of  importance.  Owing  to  the  character  of  the  ingredients 
used,  we  might  infer  that  some  distinctive  action  would 
take  place,  but  this  does  not  happen. 

A  series  of  tests  were  made  upon  clean  cotton  yarn ; 
same  yam,  dyed  ;  same  yarn,  dyed  and  fixed  ;  and  the  loss 
in  strength,  due  to  the  subsequent  fixing,  was  inappreciable. 

The  action  of  the  chrome  fixing  bath,  however,  when 
allowed  to  act  for  several  hours  upon  either  dyed  or  undycd 
cotton,  has  a  marked  influence  upon  the  strength,  but  when 
the  immersion  is  only  one  half  hour  at  most,  and  at  a 
moderate  temperature,  no  loss  was  recorded. 

"When  objections  have  been  raised  to  the  loss  of  strength 
suffered  by  the  dyed  yarn  in  cases  where  it  has  been 
"  fixed"  in  the  manner  described,  this  loss  has  been  traced 
directly  to  insufficient  washing  after  fixing,  and  then  when 
sulphuric  acid  was  used. 

Summing  up  the  observations,  we  note  that  the  several 
components  of  the  dye  bath,  either  alone  or  in  combination, 
have  no  appreciable  effect  upon  the  cotton  fibre ;  that  the 
snbseqnent  "  fixing "  bath,  or  its  several  constituents,  is 
likewise  free  from  action,  when  used  at  the  usual  tempera- 
ture of  7.")°  C. :  that  failure  to  wash  the  dyed  and  fixed 
material  thoroughly,  thereby  allowing  traces  of  acid  to 
remain  in  the  fibre,  is  a  cause  of  fibre  weakness  ;  and  it  has 
been'  practically  demonstrated,  upon  Large  scale  tests,  that 
where  ample"' washing  was  done,  the  dyed  and  finished 
material  had  lost  nono'of  its  original'strength. 
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Meeting  held  of,  Ihirton-on-Tvcnt  nn  Wednesday^ 
Jamiary  29th,  1902. 


MK.  LEONARD  ARCHBUTT  IN  THE  CHAIR. 


KMEBGENCIES  IN  VITRIOL 
WORKS. 

BY    1'.    J.    R.    CARDLLA. 

The  subject  of  accidents  deserves 
very  careful  attention  on  the  part  of 
all  who  have  charge  of  works  if  they 
wish  to  carry  them  on  with  economy. 
One  man,  who  has  the  knowledge  of 
some  small  detail,  that  in  actual  practice 
has  proved  to  be  of  great  importance, 
may  keep  a  works  going  that  another 
man  without  that  knowledge  would 
have  brought  to  a  standstill. 

In  the  manufacture  of  oil  of  vitriol 
by  the  chamber  process,  when  con- 
ducted on  a  small  scale,  much  ingenuity 
is  needed  to  diminish  the  ruinous  cost 
of  repairs  and  renewals.  These  can- 
not be  avoided,  but  the  periods  between 
their  recurrence  may  be  lengthened  by 
constant  watchfulness  and  skill. 

A  chamber,  wliich  on  one  occasion 
seemed  destined  to  come  down  because 
several  of  the  .ioists  that  carried  the 
bottom  began  to  crack,  was  very  quickly 
made  safe  and  stronger  than  it  was 
originally  by  means  of  a  simple  device.  c 
Jury  joists  were  put  by  the  side  of  the 
defective  ones,  aud  iron  tie  rods  as 
showu  in  J'ig.  1  were  fixed  through 
holes  bored  in  thc^  side  bearers  or  baulks,  a  sufficient  number 
being  used  so  as  to  allow  of  one  set  to  be  taken  down  at 
any  time  without  danger  to  the  structure.  These  rods 
could  thus  be  examined  at  intervals,  and  any  found  worn 
replaced  by  new  ones.  It  will  be  readily  perceived  that  iron 
would  be  aeted  upon  very  rapidly  by  moisture  so  near  a 
vitriol  chamber  This  corrosive  action  is  well  illustrated 
by  an  iron  rod  passing  through  a  mass  of  brickwork,  and  on 


so  arranged  that  one  can  at  any  time  be  taken  out  for 
examination  without  danger. 

The  subject  of  the  corrosion  of  iron  by  sulphuric  acid  is 
also  of  interest  in  other  respects.  An  iron  tank  osod  for 
carrying  about  oil  of  vitriol  mast  imt  be  left  with  the  dregs 
of  the  last  load  in  if  it  is  to  remain  idle  for  any  length  of 
time. 

The  action  of  acid  on  the  foundations  of  a  retort  house 
made  it  necessary  to  renew  a  wall  very  frequently.     At  a 

Kg.  3. 


time  when  it  was  inconvenient  to  build  a  new  one,  it  wa* 
very  successfully  kept  within  bounds  by  menus  of  a  number 
of  double-headed  rails,  each  held  in  position  by  a  tie  rod 
going  through  the  building  (Fig.  3).  The  arrangement 
acted  so  perfectly  that  it  was  left  standing  for  many  years. 

Concrete  walls,  as  recommended  in  a  recent  issue  of  the 
"  Journal  of  Gaslighting,"*  might  be  frequently  employed 
with  advantage  in  chemical  works.      At  any  rate,  the  lower 


Fig.  1. 


Iron  woi)'  ieen  from  belOK. 


which  some  reliance  had  been  placed,  whose  continuity  was 
completely  destroyed  in  the  manner  shown  m  Fig.  2. 

i^'rom  such  facts  it  will  be  seen  how  necessary  it  is,  when 
designing  any  structures,  whose  stability  depends  on  iron 
stays  or  rods  passing  through  brickwork  or  through  wood 

Fig.  2. 


if  there  is  the  possibility  of  their  ever  coming  in  contact, 
with  acid,  to  have  them  always   in  duplicate,  or  at  any  rate. 


part  of  cast-iron  columns  might  often  be  effectively  piD- 
teeted  by  so  casing  them.  The  use  of  lead  for  this  purpose 
is  only  permissible  where  space  forbids  the  more  massive 
concrete  covering,  and  especially  is  it  undesirable  to  use 
lead  if  the  column  is  likely  to  be  subjected  to  the  action 
of  iuoisture  or  weak  acid.  How  powerful  an  action  is  set 
up  may  be  seen  in  iron  railings  that  have  been  fixed  to 
stone  walls  by  means  of  lead.  Such  railings  become  com- 
pletely worn  through  at  the  junction  of  the  two  metals, 
unless  indeed  they  have  been  carefully  protected  by 
frequent  painting. 

'  Reinforced     CJoncreli- 


•  Jan.    14,    1902,    pp.    88—9,    article 
Construction." 
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\  consideration  of  this  circumstance  might  seem  to 
•ndemn  the  practice  of  dipping  the  heads  of  iron  nails  in 
olteic  lead  when  required  for  fastening  the  projecting 
gs  from  the  chamber  sides  to  the  wooden  uprights.  Nn 
mbt  corrosion  of  the  iron  is  set  up  within  the  wood,  but 
is  probably  not  so  active  as  it  would  be  if  the  naked 
on  head  of  the  nail  were  exposed  to  air  and  moisture  when 

contact  with  the  leaden  lug  that  it  holds. 


The  experience  with  ordinary  brick  walls  certainly 
ondemns  them  for  vitriol  works.  Blue  bricks,  although 
lore  costly  to  begin  with,  are  far  and  away  cheaper  in  the 
)ng  run.  Good  blue  bricks  will  stand  such  actions  as 
lose  mentioned  and  be  none  the  worse  after  .30  or  40 
ears'  time.  The  only  thing  is  the  questioa  of  the  joints. 
rdinary  mortar  will  be  equally  acted  on  whether  it  is 
laced  between  common  or  between  blue  bricks.  A  mortar 
r  cement  made  of  boiled  tar  and  sand  if  used  with  blue 
ricks  makes  a  wall  tliat  will  stand  any  such  corrosive 
ctions  as  those  that  we  are  considering. 

Ordinary  mortar  seems  to  be  much  affected  by  the  gases 
iven  off  from  ammoniacal  liquor,  i.e.,  gas  liquor  during  a 
X)rm. 

A  chamber  that  was  threatening  to  lean  over  was  very 
Sectively  kept  vertical  by  means  of  long  rick  poles.     Such 

device  should  not  be  despised  because  of  its  simplicity. 

The  occasional  shaky  condition  of  chimney  shafts  is 
ne  to  which  those  in  vitriol  works  must  be  liable, 
specially  where  the  escaping  gases  from  the  chambers  are 

nt  into  them.  One  may  therefore  refer  to  the  subject  of 
inding  or  hooping  such  shafts,  which  is  sometimes  done  on 
icorrect  principles.     For  snuare  shafts  the  method  shown 

Fig.  5  is  the  best  to  employ.  It  will  be  seen  that  the 
oops  are  made  up  of  four  flat  bars,  each  having  a  hole  at 
ne  end,  and  the  other  end  being  drawn  out  so  as  to  form  a 
olt,  which  is  fastened  to  the  next  bar  by  a  nut.  Such  a 
oop  can  be  tightened  up  better  than  if  made  in  two  halves. 
?ith  angle  irons  at  the  corners  running  up  a  considerable 
eight,  such  hooping  will  make  an  old  chimney  almost 
etter  than  it  was  originally,  assuming  that  it  has  remained 
erpendicular.  The  ansle  irons  at  the  corners,  of  course, 
eep  away  the  hoops,  if  made  of  straight  bars  from  the  face 
f  the  chimney.  It  may  be  desirable  that  they  should  lie 
gainst  the  brickwork,  in  which  case  the  component  bars 
lould  be  bent  as  shown  at  A  B  (Fig.  5).  WTien  this  is 
one  the  bars  shoald  be  stronger  in  proportion  than  if  made 
raight. 

Chambers  that  are  exposed  to  all  weathers  may  have  to 
!sist  the  whole  force  of  a  storm,  and  except  when  very 
ew,  not  always  successfullv. 

Considerable  gaps  in  the  chamber  sides  may  be  closed 
mporarily  by  so  simple  a  means  as  pieces  of  half-inch 
i>ard  held  against  the  face  of  the  lead  and  nailed  to  the 
prights  by  strips  of  wood.  A  repair  like  this,  however, 
:in  only  serve  a  very  temporary  purpose,  but  one  that  will 
jtand  a  longer  time  may  be  effected  by  covering  the  wood, 
lefcre  putting  in  place,  with  thin  lead  "sheet,  say,  3  or  4  lb. 
b  the  square  foot.  This  might  be  kept  up  for  a  com- 
•aratively  long  period  if  properly  luted. 


The  subject  of  lutes  and  cements  that  will  stand  the 
action  of  acids  is  one  of  great  importance.  Mortar  or  any 
other  binding  material  that  happens  to  be  handy  will  be 
sometimes  used  in  the  most  undesirable  places.  The  bricks 
that  protected  the  sides  of  a  square  leaden  tunnel  to  carry 


Fig.  5. 
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away  the  gases  from  a  kiln  would  not  hold  together  when 
it  was  found  that  fireclay  was  used  to  lay  them  with.  Plaster 
of  Paris  was  thought  of,  and  it  made  a  more  stable  joint 
than  any  cement  previously  tried. 

This  success  led  the  writer  further  to  extend  the  use  of 
an  insoluble  sulphate  o;i  .another  occasion  when  a  chamher 
began  leakiiig  at  the  bottom.  .Sulphate  of  baryta,  which 
can  he  obtained  very  finely  ground  and  at  very  little  cost, 
was  tried,  a  few  handfuls  being  thrown  into  the  chamber; 
the  leak  was  readily  stopped. 

Having  found  sulphate  of  baryta  thus  useful,  it  was 
further  applied  for  stopping  leaks  from  concentrating  pans 
when  such  occurred,  although  its  employment  to  be 
successful  in  these  cases  requires  great  discretion,  or 
clearly  if  too  large  a  quantity  of  the  material   is  thrown 

Fig.  6. 
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into  the  acid  lead  concentrating  pan,  the  bottom  of  which 
is  in  contact  with  hot  iron  pl.ales,  the  lead  inaj  quickly  be 
melted  if  a  large  heap  of  "  barytes  "  bas  accumulated  in 
any  place,  and  instead  of  mending  matters  they  may  be 
made  very  much  worse.  Evidently  it  depends  on  the  cause 
of  the  leak,  whether  such  a  method  of  ever  temporarily 
stopping  it  is   applicable  or  not.      Nevertheless,  in  most 
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cases  the  flow  of  acid  through  a  crack  will  be  sufficiently 
arrested  to  make  it  worth  while  always  to  have  a  supply  of 
sulphate  of  baryta  in  case  of  accident.   - 

It  is  very  difficult  to  say  beforehand  how  a  lead  pan  is 
ffoins  to  fell.  One  of  the  most  recent  cases  that  the  author 
has  had  occasion  to  observe  was  due  to  a  crack  in  the  side 
wall,  which  allowed  some  nitrous  gas  to  get  to  the  outside 
of  the  pan.  Its  action  made  quite  a  groove  in  the  lead 
that  soon  brought  the  usefulness  of  the  pan  to  an  end. 

In  connection  with  this  matter  of  lead  pans  for  the 
concentration  of  chamber  acid  to  B.O.V.,  it  maybe  noted 
that  very  thick  lead  is  still  sometimes  employed,  reaching 
the  thickness  of  30  lb.  to  the  square  foot.  Pan  after  pan 
has  been  kno^vn  to  rapidly  fail  when  using  such  lead, 
blame  being  thrown  on  the  manufacturers  of  the  sheets. 
Such  blame  may  have  been  falsely  directed. 

It  is  obvious  that  with  a  poorly  conducting  metal  like 
lead,  and  one  melting  at  so  low  a  temperature,  the  heat 
may  not  always  get  conducted  away  from  a  thick  sheet 
with  suiBcient  rapidity  to  ensure  its  safety  from  fusion. 
At  anv  rate,  experience  proves  that  pans  of  10-lb.  lead  are 
quite  thick  enough  for  all  necessary  purposes.  They  last 
longer  than  the  thicker  ones,  and  are  altogether  easier  to 
manipulate  and  put  into  place. 

There  is  one  respect,  however,  in  which  the  thicker  pans 
have  the  advantage.  This  is  that  the  sides  hold  up  better ; 
they  keep  up  of  their  own  accord.  Men  accustomed  to  the 
putting  up  of  such  pans,  when  changing  to  thin  ones  are 
apt  to  overlook  the  ready  means  at  hand  for  providing  for 
the  falling  over  of  the  thinner  lead  under  unforeseen 
pressure.  Thus  the  side  may  gradually  fall  in,  perhaps  in 
some  dark  comer,  the  acid  flowing  out,  and  the  pau  being 
declared  leaky  when  really  perfectly  sound.  This  precaution 
is  taken  by  simply  attaching  lead  strips  here  and  there  to 
the  top  of  the  pan  and  bringing  them  over  the  supporting 
walls. 

Some  extraordinary  results  are  produced  by  very  small 
pinholes  in  the  bottom  of  a  leaden  concentrating  pan. 
Such  a  hole  may  just  allow  the  acid  to  weep  through, 
which  will,  nevertheless,  act  on  the  iron  plate  underneath. 
This  action  being  continued,  a  hillock  of  sulphate  of  iron 
sometimes  forms  that  gradually  lifts  the'lead  up,  enlarging 
the  hole,  the  leak  then  being  discovered.  A  formation 
of  this  character  was  noticed  a  short  time  ago  that  had 
a  diameter  of  six  inches,  and  was  not  less  than  one  inch 
in  height  at  the  centre. 

Reference  has  been  made  to  chambers  that  are  exposed 
to  all  weathers.  It  may  be  thought  that  such  chambers 
should  have  their  sides  and  ends  burnt  to  the  bottom 
lead,   and,  theoretically,  it  would   no   doubt    be    the  best 

Fig.  7. 


thing  to  do.  Probably  experience  would  prove  that  this 
supposition  is  wrong,  for  no  doubt  the  shaking  of  the 
sides  by  the  wind  would  be  communicated  to  the  bottom 
if  all  were  soldered  together,  and  leakages  of  the  acid 
would  be  more  frequent  than  is  now  the  case. 

The  consequence  of  the  usual  arrangement,  however,  is 
that  the  rain  that  falls  against  a  side  or  end  of  the  chamber 
gets  into  the  bottom  acid,  usually  not  a  very  serious 
matter.  During  a  period  of  excessive  rain,  however,  the 
author  has  known  a  most  provoking  fall  in  the  strength 
of  the  acid  to  occur.  To  prevent  the  recurrence  of  this 
he  has  devised  an  arrangement  of  channels  as  shown  in 
the  figure  which  should  answer  the  desired  purpose.  A 
channel  made  of  thin  lead  is  placed  between  each  pair  of 

Fig.  8. 


uprights,  and  extending  from  one  to  the  other  is  burnt 
to  the  side  of  the  chamber  just  above  the  fop  of  the  dish 
containing  the  acid.  From  the  centre  of  the  channels, 
which  are  closed  at  each  end,  a  pipe,  also  of  lead,  leads 
away  the  water  that  comes  down  the  sides.  An  iron 
gutter  into  which  the  various  pipes  flow  carries  the  water 
to  a  convenient  place. 

Where  comparatively  small  quantities  of  oil  of  vitriol 
have  to  be  rectified  the  method  is  stiD  employed  of  using 
retorts,  against  the  naked  sides  of  which  a  coal  flame  is 
allowed  to  play.  It  is  almost  incredible  that  such  t 
process  can  be  conducted  with  safety,  and  yet  there  is 
very  little  danger  when  the  furnaces  are  constructed  on 
correct  principles.  The  retorts  are  placed  on  cast-iron 
saucers,  each  in  its  own  compartment  of  brickwork,  which 
is  connected  by  a  flue  with  its  furnace  so  that  the  retort 
is  exposed  on  all  sides  to  the  heat.  Now  in  the  event 
of  a  breakage,  the  space  from  the  floor  of  the  compart 
ment  to  the  top  of  the  furnace  flue  must  first  fill  with 
acid  to  the  height  A  B  before  any  can  come  out  in  the 
liquid  form  by  way  of  the  flue  through  the  fiirnacc  door. 
This  gives  the  attendant  time  to  get  out  of  the  way,  as 
fumes,  of  course,  come  out  immediately  when  a  breakage 
occurs  and  give  him  ^vaming.  When  the  acid  reache.» 
the  point  A  it  flows  out  along  the  flue,  then  on  to  the 
hearth,  and  into  a  gutter  running  along  the  front  of  the 
furnaces,  by  which  it  is  led  away  into  a  sunk  cistern. 
But  everyone  will  ask  what  becomes  of  the  acid  left  in 
the  compartment  and  that  does  not  run  out  in  the  w»y  i 
just  now  described  ?  Well,  it  is  simply  absorbed  by  the  ; 
brickwork,  with  which  it  plays  havoc. 

This  is  the  weakest  spot  in  the  whole  arrangement,  «nd 
the  author  has  thought  that  a  cast-iron  pan  to  form  the 
bottom  of  the  compartment  from  which  the  acid  conld 
eventually  be  siphoned  would  he  the  true  solution  of  the 
difficulty,"  which  he  offers  knowing  that  the  process  ai 
described  is  still  in  use. 

Before  concluding,  he  would  urge  the  importance  of 
having  everything  in  a  works  as  much  as  possible  of  standard 
sizes,  as  a  means  of  quick  repair  in  case  of  accident  This 
is  a  point  of  such  importance  in' this  connection  that  it  I 
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cunt  be  too  oftea  repeated.  A  flauge  from  the  scrap 
ap  may  save  the  situation  iii  a  works  conducted  on  this 
ni.iple,  when  the  very  same  accident  might  cause  a  serious 
'.-\\  iu  another  works  where  it  is  disregarded,   although 

More  might  be  full  of  new  flanges  of  many  kinds  and 
The   manager   will   frequently   have    cause   to   be 

i>ful  even  if  he  only  follows  the  rule  partially. 

i  •  chief  object  of  this  paper  has  been  to  show  how  vigilant 

.  \  one  should  be,   who  is  in  any  way  responsible  for  the 

iliility  of  structures  of  whatever  kind  they  may  be.     The 

■lit  case  at  Belfast  shows  what  can  happen  in  a  textile 

tiirv,  but  the  vigilance  necessary  in  such  places  is  small 

limparisou   with   what  is   required  in  chemical  works 

I  ■  corrosive  actions  of  the  nature  described  may  be  set 
The   sword   of   Damocles   indeed   impends   over   the 

■  iiiical  manager  under  such  circumstances,  and  it  is  well 

■  w  and  then  to  be  reminded  of  possible  danger  so  that  it 
i\   be  averted. 

DiSCDSSION. 

Mr.   W.    G.   TiMiiANS   concurred    with   Mr.    Caruila   iu 

ommending  blue  bricks;  common   bricks  were  of  very 

use  in  chemical  works.     In  regard  to  chimney  shafts 

ui  seen  one  about  80  ft.  high  that  was   14  ins.   out  of 

le  perpendicular  straightened  very  easily  by  steeplejacks 

I  a  few  hours.  He  had  found  lead  sulphate  a  good  thing 
jr  stopping  leaks  in  lead  acid  containers.  Sulphate  of 
aryta  as  recommended  by  Mr.  Caruila  was  probably  also 
ood.  The  leakage  of  acid  concentrating  pans  was  a  very 
roublesome  thing.  A  pan  would  fail  and  when  cleaned 
ut  no  defect  would  be  apparent  tintil  the  plumber  would 
acate  a  pin-hole  so  small  that  it  seemed  insufficient  to 
ccount  for  the  damage  done.  He  had  expected  some 
eference  in  the  paper  to  personal  accidents.     The  remedies 

ed  in  works  are  not  always  those  approved  by  the  doctors. 
V.  case  in  point  was  when  once  he  had  occasion  to  send 
wo  men  to  the  infirmary,  who  through  the  bursting  of  a 
etort  had  been  splashed  wtth^oil  of  vitriol  of  1'8  sp.  gr. 
le  used  lime  water  and  oil,  but  at  the  infirmary  they 
pplied  a  weak  solution  of  carbonate  of  soda  to  the  wounds. 
Vgaiu  there  were  the  occasional  cases  of  sutfocation  by 
;ases,  against  which  it  was  so  easy  to  be  prepared.  He 
bought  it  would  be  a  good  thing  if  a  code  of  rules  were 
Irawn  up  by  competent  persons  for  use  in  all  such 
mergencies. 

Mr.  J.  O'SOLLIVAN  asked  if  lead  in  the  chambers  gets 
iSected  locally.  He  asked  this  because  some  years  ago  in 
:onnection  with  a  lead  water-cistern  pinholes  appeared  in 
arious  places,  which  he  was  disposed  to  attribute  to  electro- 
hemical  action  due  to  impurities  iu  the  solder  or  in  the 
ead  itself.  He  had  cut  pieces  out  of  this  lead,  having  drops 
if  solder  upon  them,  and  kept  them  in  a  closet  cistern  for 
wo  and  a  half  years,  but  he  could  not  see  that  the  long 
mmersion  had  produced  any  effect.  The  question  why  acid 
tttacks  lead  in  any  special  place  is  one  of  much  interest  to 

II  who  have  to  do  with  this  metal. 

Mr.  F.  E.  LoTT  commented  upon  the  general  importance 
)f  Mr.  CaruUa's  paper  to  all  interested  in  manufactures — 
)reweries  as  well  as  chemical  works.  Reference  had  been 
nade  by  Mr.  O'SuUivan  to  the  local  action  of  lead.  He 
:ould  give  an  instance  of  the  copper  lining  of  a  tank 
•eacting  with  an  inferior  solder  that  contained  too  much 
L'ad  and  too  little  tin.  The  tank  was  filled  with  ordinary 
)rewing  water  and  the  electro-chemical  action  set  up  was 
uch  that  iu  48  hours  so  much  sulphate  of  lead  was  pio 
luced  that  3  oz.  were  scraped  off  from  a  space  12  ft.  long 
n-  2  in.  wide.  In  regard  to  what  had  been  said  about 
iccidents,  he  thought  the  Society  of  Chemical  Industry 
night,  with  great  advantage,  form  a  committee  and  draw 
ip  a  short  series  of  immediate  remedies  for  use  in  the 
ifarious  works  in  which  the  Society  was  interested.  Such  a 
;ode,  printed  and  hung  up  in  a  conspicuous  place  n  the 
;)articiilar  works,  would  be  of  the  greatest  value.  He  referred 
:o  the  St.  .lohn's  Ambulance  Classes  as  having  been  of 
'mmense  advantage  in  Burton  and  elsewhere. 

Mr.  Akthuk  Shearer  said  he  should  like  to  support  the 
last  speaker's  statement  in  regard  to  accidents.  Men  so 
rely  upon  the  managers  for  instructions  that  it  should  be 
upon  their  conscience  to  be  able  to  aid  them  in  cases  of 


need.  He  also  agreed  with  Mr.  Timmans  in  his  statement 
as  to  the  value  of  compressed  oxygen  far  suffocation  cases. 
He  had  seen  a  man  overcome  by  CO._,  in  a  carbonator 
brouixht  round  in  a  marvellous  way  by  such  means,  a 
cylinder  of  oxygen  being  ready  at  hand.  Olive  oil  and 
lime  water,  made  into  an  emulsion,  in  cases  of  burns,  and 
soap  suds,  in  cases  of  scalds,  he  had  found  to  be  useful 
remedies. 

Mr.  Jobs  White  said,  in  regard  to  the  question  of  burns 
with  acids,  that  an  emulsion  of  equal  parts  of  linseed  oil  and 
lime  water,  a  remedy  well  known  as  CaiTon  oil,  was  the  best 
to  apply.     He  alwaj's  kept  it  in  stock. 

Mr.  W.  A.  S.  Calder  said  he  thought  that  either  linseed 
or  olive  oil  might  be  used.  He  had  tried  with  beneficial 
effect  the  addition  of  a  small  quantity  of  ammonia,  about 
+  per  cent.,  a  quantity  that  allowed  the  emulsion  even  to  be 
applied  to  the  eye.  The  linseed  oil  should  be  raw.  Com- 
pressed oxygen  was  useful  in  cases  of  "  gassing  "  by  HJi  aud 
CO,  a.s  well  as  CO.,,  iu  fact,  in  accidents  with  almost  any 
gas.  The  oxygen  seems  to  bring  the  sufferer  round  in  an 
incredible  way.  He  would  also  emphasise  the  necessity  for 
only  considering  an  emergency  remedy  to  the  plant  as  a 
temporary  and  not  a  permanent  one. 

The  Ch.urm-\x  said  the  discussion  seemed  to  have  turned 
on  the  question  of  personal  accidents.  It  appeared  to  him 
that  the  best  way  of  dealing  with  an  accident  from  sulphuric 
acid  would  he  iu  the  first  place  to  use  water  iu  large 
quantities,  so  as  to  wash  away  the  acid  as  quickly  as 
possible.  Still  better,  if  this  could  be  done  with  lime  water. 
It  seemed  lamentable  that  there  is  not  in  every  works  a 
code  of  rules  hung  up.  as  suggested  by  Mr.  Loit.  He 
thought  that  such  codes  were  already  obtainable. 

Mr.  Carclcji,  in  his  reply,  said  that  it  would  be  very 
gratifying  to  him  if  the  discussion  should  lead  to  the  pre- 
paration of  special  rules  for  the  different  works,  as  suggested. 
What  was  applicanle  to  one  works  was  needless  iu  another, 
and  the  quicker  an  instruction  could  be  found  the  more  likely 
it  woiJd  be  to  prove  of  value.  In  regard  to  the  localisation 
of  corrosion  in  lead,  there  is  no  doubt  that  it  does  occur, 
and  it  can  only  be  due  to  impurities.  Notwithstanding 
what  has  been  said  about  getting  the  best  results  witii  lead 
contaming  a  certain  admixture  of  other  metals,  it  seemed 
to  him  that,  if  lead  could  he  got  absolutely  pure,  it  would 
be  the  most  lasting  for  chemical  use. 


s^cottiiSt)  lectio  IU 


Meeting  held  at  Glasgotv,  on  Tuesday, 
January  2Sth.,  1902. 


DK.    WM.    FREW    IN   THB   CHAIR. 


PEROXIDE  OF  HYDROGEN:  ITS  MANUFACTURB, 
PROPERTIES,  AND  USES. 

BY   CHARLES    A.    FAWSITT,    P.R.S.K.,    F.C.S. 

Peroxide  of  hydrogen  (HjOj)  is  a  chemical  product  of 
considerable  importance  in  the  arts  and  manufactures,  and 
it  has  come  into  use  because  it  possesses  properties  which 
enable  results  to  be  achieved,  quite  impossible  with  other 
reagents.  For  instance,  in  the  bleaching  of  ivory,  bones, 
sUk,  and  feathers  it  could  not  be  replaced.  It  may  be 
regarded  as  a  "  Fine  "  chemical,  as  its  preparation  demands 
great  care,  and  cannot  be  conducted  except  under  the 
superintendence  of  a  competent  chemist.  Several  methods 
have  been  proposed  for  its  preparation,  but  those  in  use 
consist  in  dissolving  a  metallic  peroxide  in  a  mineral  acid. 

Within  the  last  few  years,  persulphates,  percarbonates, 
and  perborates  prepared  electrolytically,  have  been  pro- 
posed as  a  convenient  source  of  H0O2,  as  when  dissolved 
in  acidulated  water  it  is  readily  produced.  The 
expense,  however,  of  this  mode  of  preparation  quite 
precludes  the  possibility  of  competition  with  the  methods 
now  in  vise,  at  any  rate  for  a  considerable  time. 
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Pero.vides  used  in  the  Manufacture  of  H.fi^. — Barium, 
sodimn,  and  calcium  peroxides  are  used  for  the  preparstioii 
of  IIol)2,  but  flie  first  naroed  has  been  the  most  generally 
adopted. 

Wlieu  sodium  peroxide  was  introduced,  it  was  thought 
by  some  that  it  would  supersede  barium  peroxide,  but  it 
has  been  found  more  expensive,  and  dangerous  to  use! 
The  use  of  CaO^  has  never  got  beyond  the  experimental 
stage  80  far  as  I  am  aware. 

In  selecting  a  barium  peroxide  it  is  of  importance  to 
pi'ooure  a  quality  containing  a  high  percentage  of  BaOo  as 
free  as  possible  from  iron  and  alumina,  and  very  finely 
ground. 

With  a  BaOj  of  high  percentage  there  is  less  waste  of 
acid  less  unnecessary  heat  evolved  when  dissolving  in  acid, 
and  it  is  possible  to  get  up  the  streogth  of  the  solution 
more  quickly. 

Irou  and  alumina,  are  always  present  iu  commercial 
BaO^,  but  it  is  advantageous  to  select  a  quality  containing 
as  low  a  percentage  as  possible. 


The  fineuess  of  the  BaOj  is  important  because  its 
solution  takes  place  more  easily,  and  so  allows  of  the 
process  proceeding  more  rapidly  and  with  less  chance  of 
decomposition. 

The  usual  method  employed  for  the  preparation  of  BaC 
is  to  decompose  barium  nitrate  at  a  full  red  heat,  iu  tire- 
clay  vessels,  into  barium  oxide,  which  is  afterwards 
converted  into  the  peroxide  by  passing  over  it  dry  aud 
purified  air  at  a  temperature  of  SOU"  C.  to  350'  C. 
preferably  under  a  slight  pressure.  As  barium  nitrate  is 
a  fairly  expensive  salt  aud  yields  only  a  little  more  than 
one  half  its  weight  of  oxide,  it  follows  that  BaOo  is  a  dear 
chemical  especially  when  1  ton  of  90  per  cent,  yields  only 
381  lbs.  of  oxygen  available  for  making  HjOo.  To 
ascertain  if  a  cheaper  method  for  its  preparation  could  be 
devised  a  series  of  trials  were  made  with  barium  carboimte 
and  also  with  barium  hydrate. 

Experiments  to  /.rcpare  BaO.,  from  BaCO^  and 
Ba{0/J).2. — 100  grms.  of  finely  ground  carbonate  were 
mixed  with  the  following  substances  and  heated  in  an  iron 
tube  to  a  strong  red  heat  for  five  hours ;  — 


EesuUing  Product. 

Charcoal, 
12  Grms. 

Lamp  Black, 
12  Grms. 

Coal, 
18  Grms. 

Mineral  Oil, 
SO  Grms. 

Charcoal, 

12  Grms. 

Mineral  Oil, 

25  Grms. 

Charcoal,     ^ 

12  Grms.      [ 

Pitch,        f 

12  Grms.     ) 

BaCOj   

BaO   

61-9 
4S-1 

32-0 
08-0 

lS-8 

86- 4 

97-0 
3-0 

16-8 
83-2 

29 -.5 
70-5 

Fr.im  the  above  numbers  it  will  be  seeu  that  a 
considerable  quantity  of  the  carbonate  was  decomposed  ; 
and  following  up  these  trials  a  supply  of  barium  oxide  was 
made  by  reducing  the  carbonate  with  coal  in  the  proportion 
of  two  parts  of  the  former  to  one  of  the  latter,  which  had 
been  found  to  give  the  best  results. 

After  the  reduction,  dried  and  purified  air  was  passed 
over  the  mixture  at  a  temperature  of  350°  C.  to  400"  C, 
but  no  BaO.,  was  found,  evidently  all  the  BaO  had  been 
reconverted  into  carbonate  owing  to  the  carbon  in  the  coke 
biirning  to  COo.  Another  trial  with  the  same  mixture  was 
made,  b\it  in  this  case  pas.sing  the  air  over  at  a  lower 
temperature,  with  the  result  that  18  per  cent,  of  BaOj  was 
produced,  but  these  results  were  unsatisfactory.  The  pro- 
duct contained  a  little  barium  cyanide,  which  was  a 
dangerous  impurity. 

Another  set  of  trials  was  made  differing  from  those  just 
mentioned,  in  that  no  carbonaceous  matter  was  used. 
Dittmar  has  shown  that  Barium  carbonate  when  heated 
strongly  in  hydrogen  gas  loses  its  COj  and  gives  BaO.  In 
order  to  test  this  a  quantity  of  finely  powdered  BaCOa  was 
placed  in  an  iron  tube,  heated  to  a  full  red  heat  for  three 
hours,  in  a  current  of  hydrogen  gas ;  but  the  resulting 
mixture  gave  89  per  cent,  of  undecomposed  of  BaCO^. 
This  experiment  was  repeated,  but  coal  gas  substituted  for 
the  hydrogen;  87  per  cent,  of  BaCOj  remaiued  undecom« 
posed,  the  balance  being  barium  hydrate  and  a  little  barium 
sulphide.  The  mixture  had  fused  into  a  solid  mass,  owing 
to  the  heat  not  having  been  sufficiently  hifih  to  prevent 
the  formatiou  of  hydrate.  Experiments  were  njade  adding 
lime  to  the  mixture  to  keep  it  from  fusing,  but  the  results 
were  not  encouraging,  and  the  trials  in  this  direction 
abandoned  as,  unless  a  product  containing  at  least  50  per 
cent,  of  BaOo  could  be  obtained  it  would  be  of  no  use  in  the 
preparation  of  HjO^.  It  was,  finally,  resolved  to  adopt  a 
BaOo  made  in  the  ordinary  way  by  decomposing  the  nitrate 
by  heat,  aud  converting  the  resulting  oxide  into  BaOj  by 
passing  over  it  dry  and  purified  air. 

At  one  time  the  author's  firm  made  their  own  BaO.>,  but  as 
the  quantities  used  were  small,  it  was  subsequeiitly'found 
more  economical  to  buy  it,  and  a  supply  was  procured  testiug 
about  90  per  cent,  of  BaO.^,  containing  a  smaller  amount 
of  iron  and  alumina  than  usual,  and  also  very  finely  ground. 
The  impurities  in  BaOj  are  BaO,  Ba(OH)j,  BaCOj,  Al^Oj, 
FcjOj,  SeOn.  The  combined  percentage  of  FcoOj  and 
AUO^i  varied  from  I  to  2  per  cent.,  and  was  an  impurity 
derived  from  the  (day  pots  in  which  the  o.xide  was  made, 
aud  which  had  to  be  got  rid  of  in  the  subsequent  operations, 


or  the  keeping  properties  of  the  finished  H2O2  would  have 
been  unsatisfactory. 

The  BaOj  could  be  used  as  received,  or  after  slaking 
with  water,  or  after  precipitation. 

Slalicd  Barium  Peroxide. — In  order  to  render  the 
barium  pero.xide  more  easily  soluble,  it  was  for  a  cod- 
siderable  time  slaked  with  two  or  three  times  its  weight 
of  water  in  large  wooden  trays.  During  this  treatment 
it  swells  considerably,  and  must  be  well  stirred  to  keep 
it  from  caking.  The  water  must  be  cold,  or  the  BaO. 
decomposes.  When  using  this  product  it  was  brushed 
through  sieves  to  ensure  a  fine  state  of  division.  The 
hydrated  barium  peroxide  thus  prepared  was  fouud  to 
carry  in  too  much  water,  and  so  make  it  difficult  to  get 
the  solution  of  HjOo  up  to  the  required  strength.  Besides, 
it  added  too  much  to  the  cost  of  manufacture. 

Precipitated  Barium  Peroxide. — This  was  made  by 
dissolving  the  commercial  BaOj  in  HCI,  and  adding  the 
requisite  amount  of  NaHO  solution  to  effect  the  precipita- 
tion, and  then  pumpiug  the  whole  through  a  filter-press. 
This  product  is  very  well  suited  for  the  process,  as  it 
dissolves  very  readily  iu  the  acid.  But  although  it  was 
used  for  special  purposes,  it  was  rejected  for  ordiuary  use 
on  account  of  its  expense,  and  also  because  it  carried  in  too 
much  water,  the  pressed  cake  cfpuuiiuing  50  per  cent,  of 
water. 

For  ordinarj'  work  the  Ba02  was  used  as  received. 

Po.fsibic  Acids. — There  are  several  possible  acids,  H3SO4, 
HF,  HjPUj,  HCI,  and  HBF4,  and  mixtures  of  one  or  more 
of  these.  The  first  three  are  not  very  suitable  when  used 
alone,  as  the  particles  of  BaUj  become  coated  with  insoluble 
suljihate,  Huoride,  or  phosphate  of  barium,  and  the  reaction, 
which  commences,  very  (juickly  slows  down.  That  it  is 
quite  possible,  however,  to  use  these  acids  is  shown  by  an 
almost  complete  reaction  taking  place  between  them  and 
BaOo  when  they  are  ground  together  in  a  mortar.  If  these 
decompositions  could  be  readily  brought  about,  it  would 
render  the  preparation  of  HjOj  easier,  and  in  other  respects 
possess  certain  advantages  which  will  he  mentioneil  later  ou. 

The  other  acids  are  fICI  and  IIBF^,  and  they  are  both 
suitable  as  regards  the  dissolving  of  the  BaOj,  but  the 
former  possesses  the  all -important  advautage  of  cheapness, 
whilst  the  H2O2  produced  by  the  latter  was  the  more 
stable. 

For  some  time  a  mixture  of  IICl  aud  HBF4  was  used, 
and  the  results,  as  regards  the  finished  Hjtij,  very  satis- 
factory, but  to  save  expense  the  HBFj  was  latterly  replaced 
by  UCl. 
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The  HCl  should  be  commercially  pure  and  contain  no 
arsenic. 

Preparation  of  Hi/drn  /en  Peroxide. — Several  earthen- 
ware vessels  of  about  50  galls,  capacity  were  used  for 
dissolving  the  BaOo.  and  hand-stirring  was  adopted. 

Into  each  vessel,  25  ozs.  of  commercially-pure  HCl, 
10  galls,  of  wash  water  from  a  previous  charge,  and 
40  lbs.  of  ice  were  placed,  and  into  this  liquid  were 
sprinkled  3i  lbs.  of  BaOj  during  constant  stirring.  The 
stirring  is  an  important  part  of  the  operation,  as,  if 
insufficient,  the  BaO^  collects  at  the  bottom  of  the 
vessel,  locally  causing  an  alkaline  reaction  which  brings 
about  decomposition  of  H.,().j.  The  BaOj  which  falls 
to  the  bottom  should  be  ground  between  the  end  of 
the  stirrer  and  the  bottom  of  the  vessel,  which  greatly 
assists  solution,  especially  if  there  are  anj-  coarse  particles 
of  BaOj  contained  in  the  quality  being  used.  It  is  for 
this  reason  that  a  BaO.2,  which  is  finely  ground,  is  to  be 
desired. 

When  the  3j  lbs.  of  BaO;  are  dissolved,  3  pints  of 
dilute  HjSOj  are  added  to  precipitate  the  barium.  This 
acid  is  made  by  diluting  1|  galls,  of  vitriol  with  2  galls,  of 
H2O,  and  allowing  to  become  quite  cold.  There  is  now  in 
solution  HCl  and  H2O2  and  BaSOj  in  suspension,  and  the 
above  operation  is  repeated  until  54  lbs.  of  BaO.i  have  been 
added  to  each  vessel.  During  the  charging  it  is  important 
that  the  heat  evolved  from  the  reaction,  i.e.,  between  the 
HCl  and  the  BaOj,  should  not  raise  the  temperature  of  the 
liquid  above  15"  C. — it  was  very  rarely  above  13^  C. —  and 
for  this  purpose  ice  is  added,  the  amount  varying  from 
80  lbs.  in  the  winter,  when  the  temperature  of  the  air  was 
about  0°  C,  to  200  lbs.  in  the  hottest  part  of  the  summer. 
The  fifth  and  tenth  instalments  of  BaO,  were  somewhat 
larger  than  the  others,  so  as  to  ensure  of  the  liquid  being 
made  slightly  alkaline.  This  was  rendered  necessary  to 
make  certain  that  there  was  not  an  undue  excess  of  H2SO4 
present  in  the  liquid,  which  might  easily  occur  if  the  BaO„ 
were  not  being  completely  dissolved,  and  in  which  case  the 
solution  of  the  Ba02  would  be  retarded.  When  all  the 
Ba02,  i.e.,  54  lb.,  had  been  added,  the  liquid  was  slightly 
acid. 

The  process  should  be  pushed  on  as  quickly  as  possible 
consistent  with  complete  solution  of  each  instalment,  as 
there  is  from  the  commencement  a  slight  decomposition 
going  on.  The  next  stage,  which  embraces  the  precipitation 
of  the  Fe^Oj  and  AI2O3,  and  the  pumping  of  the  liquor, 
which  is  slightly  alkaline,  through  a  filter  press,  has  to  be 
very  expeditiously  carried  through. 

To  remove  the  FejOj  and  AljOj,  f  lb.  of  sodium  phos- 
phate is  added  in  solution,  then  sufficient  BaO,  or  waste  BaO 
to  make  the  solution  neutral,  and  lastly  ammonia  to  make 
the  reaction  decidedly  alkaline.  Then  the  liquor  is  pumped 
through  a  filter-press  as  quickly  as  possible,  and  the  H2O2 
solution  as  it  comes  from  the  press  run  into  an  earthenware 
vessel  in  which  has  been  placed  a  small  quantity  of 
H2S(_)4,  etough  to  make  the  entire  filtrate  slightly  acid. 
Sodium  sulphate  (free  from  iron)  is  now  added  to  remove 
all  traces  of  barium,  and  the  HoOj  solution  allowed  to  stand 
overnight  to  settle  when  it  should  be  leaiiy  for  running  off 
into  carboys.  If  a  purer  H2OJ  is  desired  special  care  is 
necessary  in  each  stage  of  the  preparation.  But  HjO., 
prepared  by  the  method  just  described  is  fairly  pure.  "  It  ' 
should  not  contain  above  15  to  20  grms.  of  solids  and 
5  to  10  grms.  of  free  acid  per  gallon.  The  strength  of  the 
solution  should  be  12  vol.  All  the  BaS04  precipitate  is 
contained  iu  the  filter  press,  and  as  it  holds  a  considerable 
amount  of  HoO;,  it  is  washed  by  pumping  water  through 
the  press.  The  wash  water  usually  tests  about  4  vol.,  and 
serves  for  diluting  the  HCl  in  the  next  charge.  It  is  made 
slightly  acid. 

An  iron  filter-press  was  used,  the   plates  of  which  were   ; 
coated  from  time  to  time  with  black  varnish,  but  no  doubt  a 
press  T\-ith  wooden  or  enamelled  plates  would  be  preferable. 

The  loss  of  HjOo  in  going  through  the  press  was  0-5  vol., 
i.e.,  if  the  strength  was  12i-  vol.  in  the  vessel  before  pumping   : 
it  was  12  vol.  when  finished  and  ready  for  sending  out.  ! 

The  Yield  of  Hydrojen  Peroxide.— The  yield  of  12  vol.  of 
HjOjfor  each  vessel  was  24  galls.,  besides  130  lb.  of  BaS04 


paste,  containing  50  per  cent,  of  water,  and  to  produce  this 
there  was  used — 

54  lb.  of  Ba02  (87  to  90  per  cent.), 

25  oz.  of  HCl  (.'i4i°  T.), 

321  lb.  of  vitriol, 

f  lb.  of  sodium  phosphate, 

I5  lb.  Glauber's  salts. 

Ice  depending  on  the  time  of  the  year. 

The  actual,  as  compared  with  the  theoretical,  yield  was  as 
follows  : — 50  lb.  of  BaOj  (90  per  cent.)  should  give  24  galls, 
of  12  vol.  H.,02,  but  in  practice  it  required  54  lbs. 

Although  the  HCl  was  fairly  strong  when  commencing  a 
charge,  it  gradually  became  weaker  as  each  fresh  instalment 
of  BaOj,  H2SO4  and  HCl  and  ice  was  added,  until  the  liquid 
measured  about  3^  times  its  original  volume,  but  the  time 
for  dissolving  the  first  and  last  instalment  of  BaO.,  was  very 
little  different. 

The  Use  of  H.^SU^  and  H^PO^.—U  H.^SOj  and  H3PO4 
had  dissolved  BaOj  easily,  the  process  would  have  been 
simplified,  as  very  much  larger  instalments  could  have  been 
1  added,  and  at  the  same  time  the  solids  would  have  been  low. 
H2O2  is  sold,  the  solids  of  which  consist  almost  entirely 
of  phosphate,  leading  to  the  belief  that  it  has  been  pre- 
pared from  H3PO4,  but  the  price  of  such  is  prohibitive  for 
ordinary  uses.  It  has  the  advantage,  however,  of  being 
specially  stable.  It  has  been  stated  that  H3l>04  is  pre- 
ferable to  use,  as  it  evolves  less  heat  in  dissolving  BaOj 
than  in  the  case  of  HCl,  but  this  is  only  true  under  certain 
conditions.     From  the  equations — 

BaOi  -H  2HG1  -f-  Aq  =  Bad,  +  HjOo  +  Aq  =  220K 
BaOii  +  2H3PO4  -H  Aq  =  BaH4(  P04)j  +  Hj'O™  +  Aq =224  K 

from  which  it  is  seen  that  H3PO4  gives  out  224  calories  as 
compared  with  220  calories  for  HCl ;  but  if,  say,  100  lb.  of 
90  per  cent.  BaOj  are  dissolved  in  20  per  cent.  HCl  the 
rise  in  temperature  of  the  liquid  would  be  lil"  C. ;  whereas, 
in  the  case  of  20  per  cent.  H3P04,  it  would  only  be  25°  C.', 
which  difference  is  accounted  for  by  the  very  much  laro-er 
volume  of  liquid  in  the  case  of  HjPCJj  (20  per  cent.),  burin 
this  latter  case  more  ice  would  be  required  to  keep  the 
temperature  of  the  solution  at  15°  C. 

Possibility  of  increa.'iiui/  the  Size  of  the  Apparatus. — 
Although  in  the  mode  of  preparation  just  described  small 
vessels  of  about  50  gals,  capacity  were  used,  no  difficulty 
should  arise  if  vessels  of,  say,  50o  gals,  capacity,  were  em  ■ 
ployed,  if  suitable  stirring  and  cooling  arrangements  could 
be  devised.  Uf  course,  hand  stirring  would  be  inadmissible. 
Artificial  cooling  would  also  be  necessary,  and  the  charges 
of  acid  and  BaU2  increased  in  proportion. 

The  most  Economical  Strength. — To  save  expense  in  car- 
riage, cost  of  handling,  &c.  it  may  be  thought  that  it  would 
be  more  economical  to  make  20  or  30  vol.  H2O2  instead  of 
10  and  12  vol.,  but  although  it  can  be  prepared  at  these 
strengths  by  taking  special  precautions,  yet  it  has  been 
found  by  experience  that  12  vol.  is  the  most  economical 
strength  both  for  buyer  and  seller,  as  the  loss  from  decom- 
position and  the  cost  of  production  is  higher  in  proportion 
for  the  higher  strengths.  There  is  not  much  20  or  30  vol. 
H2O2  sold.  20  vol.  H2O2  cannot  be  prepared  by  the  above 
method,  as  the  addition  of  ice  would  make  it  impossible  to 
get  up  the  strength,  and  outside  cooling  must  be  adopted. 

As  a  12  vol.  IIjOj  contains,  approximately,  96  5  per 
cent,  of  water  and  3-5  per  cent,  of  HjOj.  it  can  be  readily 
understood  that  carriage  from  one  place  to  another 
influences  the  price,  and  how  difficult  it  is  for  makers  at  a 
distance  to  compete  with  those  whose  works  ai.-  situated  in 
close  proximity  to  the  users. 

Cost  of  Manufacturing  H^O.^. — In  order  to  ascertain  if 
the  process  were  profitable,  careful  trials  were  made  from 
time  to  time,  and  below  are  the  full  details  of  two  which 
were  made  when  a  mixture  of  HCl  and  HBF4  was  used. 

In  these  cost  sheets  no  charge  was  made  for  chemist's 
salary,  carriage,  or  depreciation,  and  no  value  was  placed 
on  the  BaS04  paste.  These  trials  were  confirmed  bv  the 
annual  balance  sheet,  which  sometimes  showed  a  small 
profit,  but  oftener  a  loss. 
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PSOFIT    AND    Loss    ACCOUNT. 

Trial  No.  1. — From  August  4th  to  October  13/A,  1894. 


By  2,000  gals,  of  10  volume  peroxide  of  bydro- 
Ken  at  1».  *d.  per  >ral. 


£ 
133 


«.  d. 

6    8 


133    6    8 


£    s.  d. 
To  cbemicals  used  : — 

Barium  peroxide,  4,'22i;  lb 89    9  8 

Kydrochlnric  acid,  444  lb 7  17  11 

Oilof  vitriol.  1.S12  lb 2  13  ii 

Buiacic  and  hydrotluoric  acids,  ammonia,  Glauber  2  12  0 
salts,  sodiuu:  phospbate. 

Ice,  10,328  lb I      7    i)  9 

Wases j     13    0  0 

Rent  and  taxes  '      o  16  0 

Sundries 1  10  0 

Profit  

£ 


Trial  No.  2.— From  March  13th  to  April  lUth,  1896. 


By  827  gals,  of  12  volume  peroxide  of  hydro 
gen  at  Is.  6d.  per  gal. 


To  chemicals  used  : — 

Barium  peroxide,  2.21*6  lb.,  at  38^  16s.  per  ton 

Oil  of  vitriol,  1,200  lb.,  at  'is.  M.,  less  6  °lo  per  cwt. . 
Hydrochloric  acid.  7  gals.,  at  4a'.,  less  5  /o  per  gal. 

Ammonia,  1 J  gals.,  at  lud.  per  lb 

Glauber  salts,  20  lb.,  at  3s.  per  cwt 

Sodium  phosphate,  91  lb.,  at  14*.  per  cwt 

Hydrofluoric  acid,  20i  lb.,  at  ^ki,  per  lb 

Boracic  acid,  0  lb.,  at  31.^.  6d.  per  cwt 


Ice,  3,066  lb.,  at  23«.  M..  per  ton  . 

Kent  and  taxes  

Sundries 

Wages 


39  15 

0 

1  15 

8 

(1  2 

6 

0  2 

0 

0  0 

8 

0  11 

3 

0  10 

3 

0  1 

6 

1  12 

0 

0  16 

0 

1  6 

0 

8  IS 

0 

Profit 


12 

9 

0 

55  7 
6  12 

10 
8 

62    0    6 


In  trial  ^0.1  cliemiuals  cost  Is.  Oi(<.  per  gal.  HsUj  Ciu  vol.;. 
„  „     wages  „     \id.  „  „  „ 

n  „    >ee  „     Id.  „  „  „ 

With  a  larger  apparatus  fitted  with  improved  method  for 
stirring  and  cooling,  no  doubt  a  considerable  saving  could 
be  effected  iu  wages,  ice,  and  taking  into  account  that 
there  is  now  a  ready  sale  for  the  BaS04  paste,  it  could  no 
doubt  be  worked  to  better  advantage,  especially  if  the 
manufacture  were  carried  on  within  reasonable  distance  of 
the  localities  where  H2O2  is  used. 

As  viewed  now,  the  West  of  Scotland  was  not  a  good 
locality  in  which  to  start  operations,  but  it  was  expected 
that  several  firms  might  be  persuaded  to  adopt  HjOj  for 
bleaching  purposes,  but  such  was  not  the  case ;  after 
carrying  on  the  process  for  10  years  it  was  given  up,  as  the 
output  only  amounted  to  l,20t)  gals,  per  month ;  value, 
about  7.5^  To  have  carried  on  an  active  competition  in 
districts  far  removed  would  have  been  ruinous. 

The  Requiremenis  of  H^O^. — The  chief  requirement  of  a 
solution  of  flnOj  is  that  it  should  be  stable,  and  to  ensure 
this  great  care  is  required  in  its  preparation.  It  is  im- 
portant to  remove  all  the  F&jOs  and  AI.1O3,  to  have  sufficient 
free  acid  present,  and  to  keep  the  solids  low.  It  does  not 
follow  that  HjO,  with  high  solids  vvill  necessarily  decompose 
more  quickly  than  one  with  iow  solids  ;  it  depends  more  on 
the  method  of  preparation.  But  two  samples  of  HjOo  pre- 
pared by  the  same  method,  but  one  hiring  twice  the 
proportion  of  solids,  decomposition  will  take  place  more 
rapidly  in  the  solution  containing  the  most  solid  matter. 

Stability  of  H^O^, — A  series  of  trials  were  made  in  order 
to  arrive  at  some  idea  as  regards  the  stability  of  H._,02. 

1st.  When   evaporated   under  ordinary   and    reduced 
pressure. 

2nd.  When  agitated  violently. 

3rd.  When  exposed  to  sunlight. 


IV. 


Original  strength 

Strength  evaporated  20  c.c. 
Calculated  strength 


'  I. 

II. 

ni. 

Vol. 

Vol. 

Vol.  ! 

7-8 

7-0 

7-8  1 

19-0 

16-2 

18-0 

19-6 

16-2 

18-3 

1 

iu  trial  Ko.  2  chemicals  cost  Is.  Oi<i.  per  gal.  UiOg  (12  vol.). 
„  „     wages  „     2t(i. 

..  ..     ice  „     Oid. 

1st.  Took  50  c.c.  of  four  different  makes  of  HjOo,  and 
evaporated  011  a  water-bath  to  20  c.c. 

The  loss,  except  in  case  of  sample  IV.,  was  trifling. 

Took  4,2.50  c.c.  of  4-8  vol.  IloCj,  solids  5"6grms.  per  gal., 
evaporated  on  a  water-bath  to  1,200  c.c,  the  temperature  of 
the  liquid  being  78°  C. — 

Vols. 

Streugth  found 15"2 

,,        calculated 17'0 

Loss 1"8 

Continued  the  evaporation  to  400  c.c. — 

Vols. 

Strength  found 30 

„       calculated 57 

Loss 21 

A  set  of  trials  by  boiling  under  reduced  pressure  was 
made. 

Took  120  c.c.  of  3' 4  vol.  and  distilled  under  a  reduced 
pressure  of  25  ins.  of  mercury  to  9-4  c.c. — 

Vols. 

Strength  found a6'6 

„       calculated 40"5 

Loss S°9 

Took  1,900  c.c.  of  4-45  vol.  HjOj  and  distilled  under 
same  reduced  pressure  to  700  c.c. — 

Vols. 

Strength  found 12 

„       calculated 12"1 

The  strength  of  the  distillate  was  found  to  be  0'  19  vol. 
Again   took  1,000   c.c.  of  10  vol.   distilled  under  same 
reduced  pressure  to  85  c.c. — 

Vols. 

Strength  found  80 

„       calculated 117"G 

The  distillate  (915  c.c.)  tested  0-1  vol. 

Agitation  of  H.Xf^. — As  it  was  genertilly  .supposed  that 
agitation  caused  HgO^  to  decompose,  a  few  trials  were 
made  with  a  view  of  ascertaining  if  such  were  the  ease. 
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A  bottle  coataiuiug  half  a  gallon  of  7"  8  vol.  R^U.,  was 
placed  in  a  box,  which  was  fastened  to  the  flywheel  of  a 
i>mall  engine,  which  revolved  rapidly,  for  six  hours ;  there 
was  no  loss.  After  revolving  for  '24  hours  it  tested  7  •  77  vol. ; 
after  120  hours,  7-7  vols.  Another  bottle  containing  the 
same  quantity  of  33 '4  vol.  H^Oj,  which  had  been  prepared 
by  evaporating  10  vol.  on  a  water-bath,  and  in  which  the 
solids  would,  consequently,  be  high,  was  agitated  for  120 
hours  in  the  same  manner  as  before,  and  found  to  be  32  ■  7 
vols. ;  loss  =  0-7  vol.  In  order  to  gain  some  idea  as  to  what 
the  keeping  properties  of  HnOj  would  be  in  a  warm  climate, 
half  a  gallon  of  10  vol.  H2O2  was  kept  at  a  temperature  of 
30  to  35°  0.  for  one  week :  loss  =  0-1  vol. 

As  regards  the  keeping  properties  of  HjO.,  when  iu 
ordinary  use,  the  following  will  serve  as  a  good  example:  — 
3  carboys  of  10  vol.  Hi^O^  which  had  been  returned  by  a 
bleacher  after  standing  18  months  te.sted  8  vol.,  and  consi- 
dering they  had  passed  through  two  summers  and  might 
have  been  exposed  to  direct  sunlight,,  the  result  was 
considered  fairly  good  for  a  commercial  article. 

Decomposition  of  HnO^  by  Sunlight. — Sunlight  is  a  very 
potent  factor  in  the  decomposition  of  HoOj  solution,  and  int 
Table  I.  are  the  results  of  a  series  of  trials,  with  three 
samples  prepared  by  different  methods. 


No. 

Strength. 

SoUds. 

Corrected 
Solids. 

Acidity. 

1 
2 
S 

Vols. 

9 
9 
9 

Grms.  per 
Gall. 
18 

7-26 

183 

Grms. 

27-8 
12-9 
28-3 

Grms.  HCI. 
per  Gall. 
9-8 

(.5-9AIaClo 
10-U  HCI 

The  composition  of  the  samples   as    regards 
solids,  and  acidity  was  as  follows  : — 


strength. 


The  acidity  was  high  in  order  to  favour  stability.  Six 
similar  1 6  oz.  bottles  of  clear  glass  were  (ilied  about  three- 
quarters  full  with  equal  quantities  of  the  H2O2  solution, 
i.e.,  two  bottles  each  of  I.,  II.,  and  III.,  and  these  were 
placed  close  to  a  window  facing  the  south-east.  One  bottle 
of  each  sample  was  left  exposed  to  the  light,  whilst  one 
bottle  of  each  was  shaded  from  direct  sunlight  by  placing 
a  thick  board  between  them  and  the  window.  A  cork  was 
fitted  into  each  bottle  through  which  a  very  small  hole  was 
bored,  with  a  needle,  to  allow  of  the  Oj  escaping.  Similar 
bottles  filled  with  same  quantity  of  water,  and  into  which 
dipped  a  thermometer,  were  placed  in  sun  and  shade. 

The  temperature  was  read  every  day  at  the  same  time 
when  the  heat  effect  produced  by  the  sim  was  at  its 
maximum.  The  bottles  remained  in  position  for  457  days, 
and  were  never  moved  except  whilst  drawing  a  sample  for 
testing  purposes. 


Table  I. 
Sun. 


Date. 


No.  I. 


1895. 

lOthJune 

10th  July   

10th  August 

loth  September 
10th  October  . . . 
10th  November  . 
10th  December  . 

1896. 

10th  January  . . . 
10th  February   . 

10th  March 

10th  April 

loth  May 

loth  June 

10th  July   

10th  AuRust  . . . . 
10th  September . 


Vol. 


9-00 
7-02 
3-20 
4-30 
3-80 
3-40 
3-18 


3-00 
2-70 
2-64 
2-35 
1'40 
0-90 
0-70 
0-65 
0'6S 


Loss. 


Monthly 
'       Loss. 


Per  Cent.      Per  Cent. 


22'0 
42-3 
52-2 
57-7 
62-3 
ftf7 


60-7 
70-0 
70-6 
73-8 
84-4 
90-0 
92-2 
92-7 
94-1 


22-0 
20-2 
10-0 
S-5 
4-5 
2-5 


2-0 
3-3 
0-6 
3-2 
lOtJ 
6-6 
2-2 
0-6 
1-4 


No.  li. 


Tol. 


9-0O 
6-02 
2-10 
0'70 
0-14 
0-00 


Loss. 


Monthly 
Loss. 


No.  III. 


Per  Cent.      Per  Cent. 


44-4 
76-6 
92-2 
98-4 
lOO-O 


44-4 

32-2 

1.5-6 

l>--2 

1-H 


Vol. 


9-00 
7-40 
6-50 
5 -60 
5-10 
4-80 
4-50 


4-50 
4-40 
4-S8 
4-07 
3-20 
2-80 
2-50 
2-28 
1-92 


Monthly 
Loss. 


Per  Cent.      Per  Cent. 


17-7 
27-7 
37-7 
43-:i 
40-0 
49-S 


49'8 
51-1 
51-3 
54-7 

64-4 
68-8 
72-2 
74-8 
78-6 


17-7 

10-0 
lll-ii 

3-3 
3-2 


0  0 

1-3 

0-2 
3-4 
9-7 
4-4 
3-4 


Shade. 


Date. 


1895. 

10th  June 

lOtli  July   

10th  AuRU't 

10th  September 
10th  October  . . . 
10th  November  . 
10th  December  . 

1896. 

10th  January  . . . 
10th  Februaiy  . . 

10th  March  

10th  April 

10th  May 

10th  June  

10th  July  

10th  Ausust 

10th  September 


No.  I. 


No.  II. 


Vol. 


9-00 
8-90 
8-70 
S-60 
8-65 
8-60 
8-45 


8-42 
8-40 
8-25 
8"20 
7-90 
7-80 
7-50 
7-30 
6-79 


I""--       I    ''los's'.'^ 


Per  Cent.      Per  Cent. 


1-1 
2-9 
4-4 
5-0 
55 
5-6 


6-4 
0-6 

s-s 

8-8 
12-2 
IS-3 
16-6 
18-8 
24-5 


1-1 
1-8 
1-5 
0-6 
0-5 
0-1 


0-8 
0-2 
1-7 
0-5 
3-4 
1-1 
3-S 
2-2 
5-7 


Vol. 


9-00 
6-80 
4-90 
3-50 
3-20 
2-70 
2-60 


2-40 
2-20 
1-85 
1-75 
1-20 
0-79 
0-60 
0-51 
0-12 


Loss. 


24-4 
45 -.1 
61-1 
64-4. 
70-0 
73-2 


73-3 
75-5 
79-4 
SO-.', 
86-6 
91-2 
98-3 
94-3 
98-6 


Monthly 
Loss. 


Per  Cent.      Per  Cent. 


24-4 
21-1 
15-6 
3-3 
5'6 
2-2 


3-9 
1-1 
6-1 
4-6 
2-1 
1-0 
4-3 


No.  hi. 


Vol. 


9-00 

8-96 
8-93 
8-90 


8-85 


8-84 
8-80 
8-70 
8-70 
8-65 
8-65 
8-65 
8-65 
8-66 


Loss. 


Monthly 
Loas. ' 


Per  Cent.  ;    Per  Cent. 


0-4 
0-7 
1-1 
1-3 

1-5 
1  6 


1-6 
2-2 
3-3 
3-3 
3-9 
S-9 
3-9 
3-9 
4-9 


0-4 
0-3 
0-4 
0-2 
4-2 
0-1 


0-1) 
0-6 
1-1 
0  1) 
0-6 
(1-0 
O-ll 
0-0 
1-0 
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From  Table  I.  it  will  be  noticed  that  the  results  are 
strikiu",  and  serve  to  show  that  U„0^  if  carefully  pre- 
pared, "^will,  under  conditions  easily  attainable,  keep  its 
strength  for  a  considerable  time. 

The  samples  exposed  to  the  sun  gave  a  very  different 
decomposition  rate  ;  for  whilst  No.  II.  was  entirely  de- 
composed in  fi^•e  months,  Nos.  I.  and  III.,  after  standmg 
15  months,  had  only  lost  94- 1  per  cent,  and  78-6  per  cent, 
respectively.  The  samples  in  the  shade  also  showed  very 
different  rates  of  decomposition.  No.  II.,  in  1.5  mouths, 
lost  9S-6  per  cent,  of  its  HaOj,  whilst  I.  and  III.  only 
lost  24-5  per  cent,  and  4-9  per  cent,  respectively.  No.  III. 
was  .shown  to  be  a  very  stable  H3O2,  and  its  stability  was 
entirely  due  to  its  method  of  preparation.  That  the  amount 
of  solids  did  not  accelerate  the  rate  of  decomposition  is 
shown  very  forcibly  in  these  trials,  as  No.  II.,  which 
decomposed  more  quickly  than  I.  and  III.,  contained  only 
one-half  of  the  solids. 

It  will  be  noticed  that,  April — May,  the  loss  of  IIjOj 
increased  very  rapidly,  especially  samples  I.  and  III.  in 
the  sun,  and  this  cannot  be  accounted  for  by  the  increase 
in  the  temperature,  as  the  heat  was  greater.  May — June, 
when  the  decomposition  rate  was  lower.  These  trials  prove 
that  H2O2  should  be  kipt  out  of  direct  sunlight. 

The  sun,  when  shining,  commenced  to  strike  the  bottles 
about  8.30  a.m.,  and  passed  off  the  window  about  12  o'clock. 
Directly  it  shone  on  the  bottles  the  temperature  rose  quickly, 
and  gas  bells  were  seen  rising  to  the  surface.  The  maximum 
time  the  sun  could  shine  on  the  window  was  about  85  hours. 
The  greatest  difference  in  temperature  noticed  between  the 
bottles  in  sun  and  shade  was  10°  C,  i.e.,  on  same  day. 

The  Uses  of  Hr,0„. — The  most  important  uses  to  which 
H2O2  has  been  applied,  are  the  following  :— For  the  bleach- 
ing of  wool,  silk-straw,  bones,  ivory,  feathers,  and  hair; 
also  for  medicinal  purposes.  For  bleaching  purposes  it 
has  s  upplied  a  distinct  want,  as  it  was  formerly  impossible 
to  get  the  results  now  obtained  with  this  reagent. 

When  bleaching  with  II2O2,  the  bath  is,  with  very  few 
exceptions,  made  alkaline,  rendered  necessary  in  order  to 
help  the  decomposition  of  the  11,^02,  and  at  the  same  time 
accelerate  the  bleaching  process.  The  bath  is  also 
heated.  The  decomposition  is  quite  visible  to  the  naked 
eye,  and  it  is  therefore  of  much  importance  for  economical 
working  to  make  full  use  of  the  bath  with  the  least  possible 
delay ;  and  failure  in  this  respect  has  led  a  number  of  firms, 
who  have  made  trials  with  H2O2,  to  discontinue  its  use. 
They  state  that  compared  with  the  old  sulphur  bleach,  it 
is  much  more  expensive ;  whilst  if  they  had  used  up  the 
H2O2  to  the  best  advantage,  the  result  might  have  been 
more  satisfactory. 

The  alkali  used  for  the  bath,  in  the  case  of  wool,  straw, 
and  silk,  is  silicate  of  soda ;  whilst  for  feathers,  bone,  ivory, 
and  hair,  it  is  ammonia. 

Bleaching  of  Wool. — This  constitutes  one,  if  not  the 
most  important,  use  of  H2O2,  and  it  is  claimed  that  by  this 
process — 

1st.  A  purer  white  can  be  obtained. 

2nd.  That  the  fibre  of  the  wool  is  not  "  tendered  "  to  the 

same  extent  as  with  the  sulphur  bleach. 
3rd.  That  HoOj  bleached  wool  does  not   turn  yellow  on 

soaping. 
4th.  That  H.Oj  bleached  wool  does  not  emit  an  unpleasant 

odour  when  in  contact  with  perspiration. 

I  wrote  to  one  of  the  partners  in  a  large  firm  who 
have  had  a  long  and  varied  experience  in  this  method  of 
bleaching,  asking  him  if  he  could  confirm  the  above  poiuts 
of  advantage.  He  replied  in  the  affirmative,  and  stated 
that  he  considered  the  method  more  convenient  to  use, 
more  pleasant  for  the  workpeople,  and  not  corrosive  on 
the  machinery;  also  that  this  process  was  used  to  a  certain^ 
extent  for  bleaching  previous  to  dyeing  pale  clear  colours, 
and  it  had  the  advantage  of  not  leaving  streaks,  which 
sometimes  cause  trouble  in  dyeing  goods  which  have  been 
sulphur  bleached.  I  also  wrote  another  firm  who  have  a 
special  experience  in  H2O2  bleaching,  and  they  replied 
stating  that  they  considered  a  very  important  point  in  its 
favour  to  be  that,  owing  to  H«tK  bleached  wool  having  less 
affinity  for  colour  than  that  bleached  by  the  sulphur  process, 
purer  tones  could  be  obtained. 


For  the  bleaching  of  wool  two  methods  are  practicable. 
First  Method. — The  scoured  wool  is  first  of  all  immersed 
in  a  dilute  solution  of  silicate  of  soda  (2  lb.  to  10  galls. 
of  water),  and  allowed  to  remain  until  it  is  thoroughly 
soaked.  This  allows  of  the  alkali  getting  thoroughly  into 
the  fibre,  which  assists  the  bleaching. 

When  thoroughly  saturated  the  wool  is  taken  out  of  the 
alkaU  bath,  wrung  out,  and  thrown  into  the  peroxide  of 
hydrogen  bath,  which  is  prepared  by  adding  3J  galls,  of 
10  vol.  peroxide  of  hydrogen  to  6j  galls,  of  water,  in 
which  has  been  dissolved  J  lb.  of  silicate  of  soda  (102^  T.). 
This  is  a  3i-vol.  balh,  but  the  water  in  the  wool  and  the 
subsequent  addition  0/  alkali  reduces  the  strength  to  about 
8  vol.  The  wool  is  kept  in  the  bath  for  24  hours  at  a 
temperature  of  80"  F.,  and  during  this  time  the  wool  is 
occasionally  turned  over,  and  the  bath  is  tested  to  find  out 
if  it  is  alkaline.  This  is  rendered  necessary,  as  the  wool 
takes  up  alkali  out  of  the  bath  gradually,  and  when  once 
the  bath  is  neutral  it  does  uot  bleach  satisfactorily,  and  to 
make  it  strongly  alkaline  at  the  commencement  would  spoil 
the  wool.  Sometimes  the  wool  is  kept  in  the  bath  a  longer 
time  than  24  hours,  sometimes  shorter  ;  this  depends  on 
the  quality  of  the  wool  and  the  whiteness  aimed  at.  But 
when  sufficiently  bleached  it  is  taken  out  of  the  bath,  the 
excess  of  H2()2  solution  wrung  out,  and  hung  up  on  frames 
in  warm  room  until  completely  dry.  This  is  an  important 
point,  as  the  bleaching  action  is  intensified  as  the  water 
evaporates.  When  quite  dry  the  wool  is  well  washed  and 
redried. 

This  method  produces  a  well-bleached  wool,  but  it  has 
the  disadvantage  that  the  H^Oo  bath  gradually  becomes  too 
dirty  to  use  owing  to  the  solution  which  is  wrung  out  of  the 
wool,  when  taking  it  out  of  the  bleaching  bath,  and  therefore 
there  is  a  loss  of  material. 

In  the  second  method  this  is  obviated.  Into  the  H3O2 
bath,  made  up  of  3j  galls,  of  10  vol.  H2O2,  6j  galls,  of 
water,  and  5  lb.  of  sihcate  of  soda,  28  lb.  of  wool,  which 
have  previously  been  so.'iked  in  a  dilute  solution  of  silicate 
of  soda  and  wrung  out,  are  packed,  and  after  standing  for 
one  hour,  during  which  time  it  is  turned  over  occasionally, 
it  is  taken  out,  wrung,  and  placed  in  a  suitable  vessel,  then 
another  28  lb.  of  wool,  which  has  had  the  same  pre- 
liminary treatment  as  above  described,  are  put  in  the  bath, 
and  this  quantity  of  wool  should  be  sufficient  to  absorb 
practically  all  the  solution.  The  whole  .")6  lb.  of  wool  are 
now  put  into  a  suitable  vessel  in  a  warm  room  or  stove, 
and  kept  at  80°  F.  for  24  hours,  when  the  wool  is  taken 
out,  completely  dried  in,  washed,  and  redried.  By  this 
method  10  oz.  of  10  vol.  HjOj  are  used  up  for  1  lb.  or 
wool,  whilst  12  oz.  of  10  vol.  are  used  up  for  1  lb.  of  wool 
by  the  first  method. 

The  cost  of  bleaching  1  lb.  of  wool  in  a  well-conducted 
establishment  should  not  amount  to  more  than  |rf.,  i.e.,  by 
H2O2  method,  and  if  a  manufacturer  used  a  large  quantity 
of  H2O3  it  would  be  considerably  reduced  if  he  prepared 
his  own  II2O2,  as  in  that  case  less  care  woulil  be  required 
in  its  preparation,  as  it  could  he  used  up  when  made.  A 
user  of  H2O2,  whose  works  are  situated  at  a  considerable 
distance  from  the  source  of  supply,  is  paying  id.  or  3d.  per 
gallon  of  carriage  on  an  article  that  only  costs  about  Is.  3d. 
per  gallon.  The  H2O2  bleach  for  wool  has  not  been  largely 
used  in  Scotland,  but  in  England  and  on  the  Continent 
considerable  quantities  are  consumed. 

Bleaching  of  .Silh. — The  principal  use  to  which  HjOj  has 
been  applied  in  the  silk  industry  is  the  bleaching  of 
"  Tussah  "  silk,  which  has  a  strong  brown  colour. 

In  the  first  place  the  "  Tussah  "  silk  must  be  well  scoured 
to  remove  all  gum,  grease,  and  dirt.  It  is  then  immersed  in 
a  bath  made  up  by  adding  1  part  of  10  vol.  II2O2  to  2  parts 
of  water,  and  for  every  1  gal.  of  10  vol.  H2O2  there  is 
added  4  oz.  of  caustic  soda,  and  6  oz.  of  silicate  of  soda 
002°  T).  The  silk  is  kept  in  the  bath  at  a  temperature  of 
about  120"  F.,  until  sufficiently  bleached.  It  is  impossible 
to  give  anything  like  an  exact  time,  as  the  qualities  vary  so 
much.  In  some  cases  a  second  bath  is  recjuired  to  produce 
the  desired  whiteness.  Bleached  ■'  Tussah  "  silk  is  never 
a  pure  white,  it  always  has  a  very  pale  straw  colour,  which 
is  very  much  covered  when  the  silk  is  tinted  with  blue  or 
violet.  Bleached  "  Tussah  "  .silk  is  used  mostly  for  djed 
goods. 
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Silk,  like  wool,  withdraws  alkali  from  the  bath,  but  it  is 
possible  iu  this  instance  to  use  such  an  excess  of  alkali,  at 
the  commencement,  as  will  prevent  the  bath  from  becoming 
neutral,  as  silk  is  not  so  easily  affected  as  wool. 

Bleaching  Straic.^A.  large  quantity  of  HjOj  is  used  in 
the  districts  where  straw  hats  are  made,  aod  for  bleaching 
straw  a  hath  is  made  up  of  1  part  of  10  vol.  HjOj,  2  parLs 
of  water,  aud  4  oz.  of  silicate  of  soda  (102°  F.)  for  every 
gallon  of  10  vol.  11,0,. 

The  bundles  of  plaited  straw  are  packed  closely  into  the 
bath,  which  is  kept  at  95°  F.  for  about  20  hours.  During 
the  operation  the  straw  is  moved  about  occasionally,  and 
the  liquid  drawn  off  from  the  bottom  of  the  bath  and  poured 
ou  to  the  top  of  the  straw.  The  straw  is  then  washed  and 
dried. 

During  the  operation  the  alkalinity  of  the  bath  should  be 
tested  as  the  straw  removes  alkali  from  the  bath. 

Bleaching  of  Bone  and  Ivory. — The  boues  or  ivory  must 
be  tirst  cleansed  from  fat  by  a  treatment  in  petroleum  spirit 
or  other  solvent.     Sometimes  ammonia  is  used. 

The  bath  is  made  up  of  1  part  of  10  vol.  H2O2,  and 
2  parts  of  water,  made  slightly  alkaline  with  ammonia,  and 
kept  at  a  temperature  of  122°  F.  until  the  bones  are  bleached 
sufficiently,  the  time  varying  with  the  quality  of  the  bone. 

Caustic  soda  must  not  be  used  on  any  account  in  the 
bath  as  by  it  the  bones  are  destroyed.  Good  results  were 
obtained  by  using  a  bath  of  10  vol.  HjOj  neutral,  and  kept 
at  122°  F. 

Bleaching  of  Feathers. — The  feathers  are  first  cleaned 
by  a  treatment  in  soap  solution  and  afterwards  with 
ammonia  (dilute).  The  bath  is  one  of  10  vol.  H^O;,  made 
slightly  alkaline  with  ammonia.  The  feathers  are  kept  in 
the  bath  for  12  hours  at  95°  F.  or  until  sufficiently  bleached. 
They  are  then  removed  and  washed  with  water  containing 
1  oz.  of  vitriol  to  5  or  6  galls,  of  water.  The  acid  is 
necessary  to  stiffen  the  quill,  which  has  become  soft  owing 
to  immersion  in  the  H2O-2  bath.  After  Ij  hours  in  this 
bath  they  are  washed  and  dried. 

Bleaching  of  Hair. — The  outlet  for  H^O.,  for  this  purpose 
is  small,  but  it  is  essential  to  produce  good  results. 

The  experience  gained  in  this  direction  does  not  warrant 
any  specific  instructions  ;  but  no  doubt  the  same  strength 
of  bath  as  is  used  for  wool,  and  using  ammonia  as  the 
alkali  would  be  serviceable. 

At  one  time,  when  auVmrn  hair  was  fashionable,  HoO, 
was  largely  used  by  hairdressers  and  chemists.  It  was 
mixed  with  rose  water  or  other  perfume  and  sold  under 
various  names.  When  using  it  for  this  purpose  the  HoOj 
was  mixed  iu  a  saucer  with  a  few  drops  of  ammonia,  then 
SDOnged  on  the  hair  which  was  allowed  to  dry,  by  preference 
in  sunlight,  and  the  operation  repeated  day  by  day  until 
the  desired  shade  was  reached. 

The  Use  of  BJ).^  as  an  Antiseptic. — Peroxide  of 
hydrogen  was  brought  prominently  into  notice  about  1860 
by  Dr.,  afterwards.  Sir  Benjamin  Eichardson,  who  did 
much  valuable  work  in  testing  its  use,  and  upon  which  the 
conclusions  detailed  in  his  Asclepaid,  2nd  Series,  1891, 
Vol.  VIII.,  were  based. 

He  found  it  very  serviceable  both  for  intorual  aud 
external  use  and  at  that  time  it  was  thought  its  usefulness 
would  be  much  extended,  but  such  has  not  been  the  case 
chiefly  on  account  of  its  irritability  and  instability. 

Irritability  of  [I.2O2. — If  a  solution  of  H.,0.2,  even 
although  very  dilute,  is  applied,  say,  to  an  ulcer,  irritation 
is  set  up,  and  the  question  arises  as  to  what  is  the  cause. 
It  may  be  due  to  the  acidity,  or  the  solids,  or  the  contained 
oxygen,  or  all  these  causes  combined. 

As  regards  the  acidity ;  as  before  mentioned  H2O2  is  acid 
by  intention,  as  the  solution  would  not  keep  if  neniral  or 
alkaline.  The  amount  of  free  acid  varies,  but  is  usually 
small.  Its  action  can,  however,  under  certain  conditions 
become  intensified.  An  example  will  explain  this.  If  a 
towel  is  wrung  out  in  a  2  or  3  vol.  solution  of  H3O2,  and 
hung  up  in  a  sick  room  to  purify  the  atmosphere  it  becomes 
rotten  after  it  has  been  repeated  a  few  times,  and  the 
explanation  is  that  the  water  gradually  evaporates,  and 
finally  leaves  the  acid  and  solids  in  a  concentrated  form, 
and  these,  especially  the  former,  exert  a  corrosive  action  on 


the  fibre  of  the  towel.  The  same  action  must  take  place 
when  a  solution  of  HjOj  is  applied  to  the  skin,  the  water 
evaporates,  and  irritation  naturally  arises  from  the  acid 
and  solids  remaining  behind,  aod  if  the  free  acid  were 
II2SO4  or  H-jPOj  it  would  be  more  marked. 

As  no  reliable  data  as  regards  the  acidity  in  H2O2  was 
available,  it  was  determined  in  a  few  samples  of  qualities 
made  by  the  leading  firms. 

Estimation  of  the  Acidity  in  H.^O,. — The  following  was 
the  method,  which  was  found  to  give  satisfactory  results  : — 

As  some  of  the  samples  contained  salts  of  alumina,  an 
ordinary  titration  was  not  applicable,  besides  the  contained 
H2O2  interfered  with  the  indicators,  litmus,  and  methyl 
orange.  Fifty  c.c.  of  the  H2O2  solution  were  tiiken,  excess 
of  ammonia  added,  the  solution  then  boiled  to  get  rid  of 
the  exce.-'S,  the  Al,^);!  filtered  off',  washed,  drieil,  and  weighed. 
To  the  filtrate  excess  (about  20  c.c.)  of  1/10  normal  KHO 
solution  added,  and  the  liquid  evaporated  to  dryness  to 
completely  expel  the  ammonia.  The  residue  was  dissolved 
in  water  and  the  excess  of  KHO  titrated  with  1/10  HCl, 
using  litmus  as  the  indicator.  The  free  acid  was  for  sake 
of  comparison  expressed  in  grms.  of  HCl  per  gallon.  The 
HOI  corresponding  to  the  AI0O3  was  allowed  for,  and  the 
remainder  called  free  acid.  If  no  Al.,0.,  were  present,  the 
addition  of  ammonia  was  omitted,  and  20  c.c.  of  KH(J  solu- 
tion added,  the  solution  evaporated  to  remove  the  O2,  and 
the  excess  of  KHO  titrated  with  HCl  as  above.  The 
acidity  of  H2O2  is  sometimes  due  entirely  to  an  acid  salt, 
such  as  AljClg,  but  usually  there  is  free  acid  present  in 
addition. 

In  Table  II.  the  free  acid  is  expressed  in  grms.  of  HCl 
per  gallon,  and  where  AI2O3  was  found  in  grms.  of  AljClj 
per  gallon. 

Table  II. 


Free  Acid  in 

Acidity  corre- 

Strength. 

Grms.  HCl 
Per  Gallon. 

spondinj^  to  .-VlaOa 

found  in  Gnus. 

AlaCls  Per  Gallon. 

Vol. 

Grms 

Grms. 

A 

10 

4,-l 

None. 

B 

10 

0-3 

8-62 

C 

10 

0-0 

3-66 

D 

10 

1-47 

None. 

E 

10 

6-05 

8 -OS 

F 

20 

1-2.3 

None. 

G 

30 

425 

Not  determined. 

It  will  be  noticed  from  the  above  numbers  that  HjOj 
differs  very  much  as  regards  acidity,  and  it  is  quite 
reasonable  to  assume  that  if  solutions  of  D.  and  Jj.  were 
used  as  antiseptics,  that  the  irritability  set  up  would  differ, 
and  in  the  latter  be  very  marked.  But  this  seems  to  he  a 
point  which  is  quite  lost  sight  of  by  ordinary  practitioners. 

Solids  in  HM«. — As  regards  the  solids  which  HjOa  con- 
tains, and  which  consist  of  the  salts  in  solution  and  also  the 
free  acid,  the  amounts  were  determined  in  the  same  samples 
as  in  Table  II.  The  method  adopted  was  to  evaporate  to 
dryness  ou  a  water-bath,  and  dry  the  residue  at  120^  C,  at 
which  temperature  it  was  found  AljCI,;  did  not  decompose. 
It  must  be  quite  well  understood  that  if  the  H2O2  solution 
contained  vol.itile  acid,  the  solids  would  be  low  by  the 
amount  of  acid  lost,  and  accordingly  a  correction  was  made 
as  shown  in  the  last  column. 

Table  HI. 


Strength. 

Grms.  of  Solids 

Corrected  Solids 
in  Grms.  per 

per  Gallon. 

Gallon. 

Vol. 

Grms. 

Grms. 

A 

10 

12-7 

IG-S 

B 

10 

11-0 

ll-.S 

C 

10 

l(!-o 

lO'O 

D 

10 

3G 

3G 

E 

10 

l]-4 

li-2. 

F 

20 

19-1 

20-S 

G 

30 

32-0 

32- 0 

236 


JOTJRNAIi  OF  THE  SOCIETY   OF   CHEMICAL  INDUSTRY. 


[Feb.  28, 1902. 


The  solids  usually  consist  of  a  mixture  of  alumiua,  soda, 
potash  and  :iiuraonia  salts,  occasionall)  an;  found  traces  of 
barium  and  iron  salts.  The  combined  and  free  acids  are 
usually  HjSOj,  HO,  and  HjPO^. 

It  has  otten  been  stated  by  medical  men  that  if  HjG, 
could  be  prepared  "  solid  free  "  it  would  fill  a  want  in  the 
list  of  i>ntiseptic8. 

Accordingly  a  quantity  was  prepared.  Two  methods 
were  tried. 

Preparation  of  Solid  Free  H^O.^  by  distillation  under 
reduced  pressure. — A  few  trials  were  made  to  ascertain 
if  a  pure  HjOo  could  be  prepared  by  this  method. 

To  1,000  c.e.  of  10  vol.  HoO,  were  added  200  c.o.  of  oil 
of  vitriol,  thinkmg  that  such  a  non-volatile  diluent  might 
retain  the  HjOj  until  a  part  of  the  water  had  distilled  off. 
The  distillation  was  carried  on  under  a  reduced  piessure  of 
25  inches  of  mercury,  but  the  result  was  not  satisfijctory. 
The  distillate  was  only  1  ■  6  vol. 

Another  trial  was  made  substituting  glycerin  for  H2S04 
with  a  like  result  the  distillate  testing  only  1  ■  .5  vol. 

In  the  next  trial  a  volatile  liquid  non-miscihle  mth  the 
1  r.O.j  solution  was  tried  with  the  idea  that  in  distilling  it 
might  carry  over  the  H202- 

To  .500  c.c.  of  10  vol.  HoGj  were  added  500  c.c.  of 
henzoline  or  petroleum  spirit,  and  the  distillation  under  a 
reduced  pressure  of  25  inches  of  mercury  carried  to  dryness. 
The  strength  of  the  distillate  was  4  ■  3  vol.  This  was  con- 
sidered so  promising  that  an  appartus  to  distil  50  gallons 
was  erected,  but  the  distillate  only  tested  0*3  vol.  and 
further  work  on  these  lines  was  discontinued. 

Preparation  of  Solid  Free  H^O.^  by  Precipitation  with 
Silver  Sulphate. — BaO.j  was  dissolved  in  HCl  as  before 
described,  and  H2S04  added  to  precipitate  the  barium  after 
each  instalment  of  BaO„  had  been  dissolved.  When  the 
solution  had  reached  the  desired  strength,  sulphate  of  silver 
in  exact  proportion  to  the  barium  chloride  present  was 
added,  thereby  getting  rid  of  the  HCl  and  the  barium. 
After  finishing  carefully  the  solids  were  found  to  be 
1  grm.  per  gallon,  and  consisted  of  phosphoric  acid  and 
phosphate.  No  correction  was  required  in  this  case  for 
the  solids,  as  the  acid  was  non-volatile.  This  H2O2  was 
called  No.  1  in  trials  about  to  be  described.  This  specially 
prepai'ed  sample,  along  with  two  samples  of  what  were 
considered  the  best  makes  of  HjOo,  were  tested  as  to  their 
imtability  by  the  author's  brother,  who  had  previously  had 
considerable  experience  in  the  use  of  H2O2,  both  in  private 
and  hospital  practice. 

The  following  are  the  particulars  of  the  three  samples  : — 


Strength. 


Solids  per         ] 
Gallon.  I 


Acidity. 


Vol. 

7 


Grms. 
1-0 

9-8 
10-0 


Grm. 
0-5 
0-S 
0-3 


It  will  be  noticed  from  the  above  data  that  the  solids  in 
No.  1  were  as  low  as  some  drinking  waters,  and  all  the 
samples  were  made  practically  neutral,  so  that  any  bene- 
ficial result  which  might  arise  from  the  reduction  in  the 
amount  of  solids  might  not  be  obscured  l.y  the  irritability 
arising  from  acidity.  _ 

The  trials  lasted  for  six  months,  i.e.,  two  months  for 
each  sample,  and  the  HjOj  was  used  in  the  treatment  of 
ulcers  and  abscesses,  as  a  throat  gargle,  nasal  douche,  and 
for  other  purposes  which  were  suitable  for  the  trials.  For 
external  use  it  was  diluted  with  six  times,  and  for  nasal 
douche  with  15  times,  its  volume  of  water. 

The  result  of  the  trials  was  that  no  difference  could  be 
detected  between  the  action  of  the  samples,  but  all  were 
found  to  be  less  irritating  than  that  which  had  been  used 
formerly,  pointing  to  the  effect  of  the  low  percentage  of  free 
acid. 

The  result  was  unexpected,  but,  when  examined  more 
closely,  is  not  surprising,  as  the  difference  in  composition 
when  in  actual  use  was  not  striking.  For  instance,  in  the 
case  of  No,  l,when  diluted  with  six  times  its  vohime  of 


water,  the  solids  would  not  be  reduced  in  the  same  pro- 
portion as  in  2  and  3,  because  the  water  contains  solids. 
The  proportion  of  solids,  instead  of  being  1  to  10,  as  in  the 
original  H2O2  would  be  about  1  to  3  in  the  diluted  samples, 
and  it  is  difficult  to  believe  that  a  solution  of  H.2O2  contain- 
ing 1  to  2  grms.  of  solids  per  gallon  could  be  distuiguished  in 
its  properties  from  one  having  a  smaller  amount.  The  next 
point  which  presented  itself  was  whether  or  not  the  O2, 
which  is  in  a  specially  active  form  in  H2O2,  could  produce 
an  irritating  effect,  and  the  following  trial  was  made  in  order 
to  ascertain  this: — A  sample  of  10  vol.  H2OJ,  containing 
20-3  grms.  of  solids  (corrected),  and  .acidity  equal  to 
1-21  grms.  HCl,  per  gallon  was  taken,  and  one-half  kept 
for  after  use.  The  other  half  was  boiled  until  entirely 
decomposed,  i.e.,  until  it  contained  no  H2O2.  It  was  then 
made  up  to  its  original  volume.  The  two  samples  were  now 
identical,  except  that  the  latter  contained  no  HjO.i.  Thej' 
were  carefully  tested  in  similar  cases  as  before  mentioned. 
The  unboiled  sample  was  found  to  be  more  efficient  than 
the  one  which  had  been  boiled  out.  The  boiled  sample 
caused  less  irritation,  but  the  difference  was  very  slight. 
They  were  used,  1  part  to  3  parts  of  water,  which  was  much 
stronger  than  usual.  To  sum  up  as  regards  irritability,  it 
would  appear  that  it  is  due,  not  so  much  to  the  HjOn,  or 
salts  in  solution,  as  to  the  free  acid. 

Inxtubility  uf  H2O.2 . — As  regards  the  instability  of 
HgOj ;  this  property  has  very  much  diminished  its  use 
because  a  practitioner  may  obtain  very  beneficial  results 
when  the  H2O0  is  fresh,  but  after  standing  some  time  he  may 
find  that  it  has  lost  its  effect,  and  naturally  he  loses 
confidence  in  its  use.  As  the  solution  is  colourless  it  is  not 
possible  to  judge  as  to  its  strength  by  the  eye,  nor  yet  by 
the  smell  as  it  is  odourless,  and  as  very  few  medical  men 
have  the  requisite  knowledge  or  time  to  test  it  chemically 
they,  after  a  disappointment  or  two,  give  it  up  in 
disgust.  It  has  been  mentioned  previously  that  low  solids 
do  uoi  necessarily  mean  a  stable  H2O2,  and  this  was 
forcibly  brought  out  in  the  three  samples  which  were 
tested  as  to  their  irritability.  Sample  No.  1  which  con- 
tained 1  grm.  of  solids  per  gal.,  after  standing  for  a  few 
months  had  lost  2  vol.,  whilst  samples  2  and  3  which 
contained  10  grms.  of  solids  per  gal.  lost  only  0'7  vol. 

For  medical  men  and  druggists  it  is  a  mistake  to  buy 
20  or  30  vol.  112^^2  unless  it  is  diluted  on  receipt,  as  it  is 
not  so  stable  as  10  or  12  vol.,  and  they  are  unconscious 
when  it  is  losing  strength.  A  large  firm  of  wholesale 
druggists  who  had  bought  a  quantity  of  20  vol.  sent  a 
sample  to  ascertain  if  it  was  as  represented.  It  contained 
14-4  vol.  H2O2  and  78  grms.  of  solids  per  gall.,  so  it  is 
quite  easy  to  understand  how  poor  results  are  obtained. 

It  may  be  asked  as  to  what  would  be  a  safe  HjU.,  to  use 
for  medicinal  purposes,  and  as  regards  acidity  it  should  not 
be  above  1-5  to  2  grms.  of  HCl  per  gal.,  which  quantity  is 
sufficient  to  render  the  solution  stable  if  it  has  been 
carefully  prepared.  The  solids  should  not  amount  to 
above  10  grms.  per  gal.  These  numbers  are  for  10  vol. 
H5O2.  For  20  vol.  the.acidity  might  be  2  to  3  grins,  of  HCl 
and  the  solids  double  those  for  10  vol.  H2O3. 

A  solution  of  H2O2  should  be  kept  by  preference  in 
stoneware  bottles,  or,  if  in  glass,  shaded  froai  direct 
sunhght.  The  HoOj  should  also  be  diluted  when  received 
by  a  medical  man  to  about  the  strength  at  which  it  is  to  be 
used.     This  will  increase  its  stability  very  much. 

Finally,  mj'  very  best  thanks  are  due  to  Dr.  Fawsitt  for 
the  care  he  bestowed  on  the  trials  he  made  and  also  to 
Mr.  Anderson,  who  had  charge  of  all  the  work  detailed  in 
this  paper  and  which  he  carried  through  with  much  ability. 


D18CDS8IOK. 

Dr.  T.  Gkay  referred  to  the  recent  work  of  Brtihl  on  the 
preparation  of  pure  hydrogen  peroxide  and  asked  the 
author  if  he  had  made  any  experiments  with  the  object  of 
determining  the  influence  of  the  nature  of  the  dissolved 
sails  on  the  stability  of  the  product. 

The  Chaieman  suggested  that  the  rapid  decomposition 
of  the  hydrogen  peroxide  during  April  and  May  referred  to 
by  the  author  was  probably  explained  by   the  observation 
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that  the  actinic  power  of  the  sun's  rays  reached  a  maximum 
at  that  period  of  the  year. 

Mr.  C.  A.  Fawsitt,  in  reply,  said  that  he  had  little 
experience  as  to  the  influence  of  the  different  salts  in 
s  ilution  on  the  stability  of  hydrogen  peroxide.  He  knew 
that  iron  salts  favoured  deoompooition. 

He  was  pleased  to  hear  from  Dr.  Frew  that  the  actinic 
rays  of  the  sun  were  at  their  maximum,  April  to  May,  as 
the  decomposition  numbers  in  sunlight  would  otherwise 
have  been  difficult  to  explain. 
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coals  of  India 
and  Japan  have,  at  the 
present  time,  a  com- 
mercial interest  over  and 
above  the  purely  scien- 
tific one.  This  reason 
justifies  the  publication 
of  the  results  given  in 
the  present  paper  which 
have  been  obtained  in 
the  Glasgow  University 
Laboratory,  in  pursuance 
of  a  scheme  the  ultimate 
object  of  which  is  to  in- 
crease the  stock  of  facts 
regarding  the  composi- 
tion and  structure  of 
this  class  of  minerals. 

For  much  information 
regarding  the  Indian 
coalfields  in  general,  and 
those  of  Bengal  in  par- 
ticular, we  are  indebted 
to  Prof.  W.  R.  Dunstan, 
F.RS.,  Director  of  the 
Scientific  Department  of 
the  Imperial  Institute, 
whose  "report  on  the 
coal  supply  of  India," 
]iublished  in  1898  con- 
tains figures  showing  the 
calorific  values  and  the 
proximate  analyses  of  a 
large  number  of  samples 
drawn  from  the  various 
localities  in  which  coal  is 
known  to  occur  through- 
out the  Indian  Empire. 
The  statements  made 
regarding  the  Japanese 
fields  are  based  partly  on 
the  authority  of  a  recent 
ofiBcial  report  of  the 
.lapanese  Government, 
kindly  translated  and 
abstracted  for  us  by 
Mr.    Kouji    Satow,   for- 


merly a  student  in  the  University  Laboratory,  and  partly 
on  private  information. 

[.  Bengal  Coal. — Coal  is  found  widely  throughout  India 
and  Burmah,  but  by  far  the  most  importint  fields  in  the 
empire  up  to  the  present  are  those  of  Bengal,  which  produce 
the  bulk  of  the  coal  raised.  During  the  last  five  years, 
these  have  undergone  a  very  rapid  development.  In  1896 
there  were  l-">4  collieries  at  work  in  Bengal,  which  produced 
3,037,920  tons,  the  reui.aiuing  18  collieries  in  India  having 
an  ai^gregate  production  of  809,093  tons  In  1900  the  total 
output  for  the  Indian  Empire  had  risen  to  over  six  million 
tons,  and  of  this  Bengal  supplied  about  five-sixths.  The 
average  selling  price  of  Bengal  coal  in  that  year  is  given  as 
4i\  :^d.  per  ton.  In  1895  India  shipped  altogether  53,.56.'> 
tons  of  native  co.al ;  in  1900  Bengal  .sent  to  Bombay  8fi4,()00 
tons  ;  to  Colombo  369,000  tons  ;  to  Singapore  66,000  tons  ; 
to  Aden  53,000  tons,  and  53,o00  tons  to  other  ports. 

Localities. — The  principal  coal  districts  of  the  province 
are  the  following : — ■ 

Karharbari,  200  miles  from  Calcutta  ;  extent,  8  square 
miles  ;  estimated  to  contain  136  million  tons. 

Raviganj  and  BtirakoT,  fihoxit  ViO  mWea  from  Calcutta; 
extent  at  least  500  square  miles;  estimated  to  contain 
14,000  million  tons. 

■fheria,  a  few  miles  west  of  Raniganj ;  extent,  200  square 
miles ;  estimated  to  contain  465  million  tons. 

Bokaro,  close  to  .Theria ;  extent,  220  square  miles ;  in 
thick  sSams ;  estimated  to  contain  1,500  million  tons. 

North  Karanpura,  west  of  Jheria;  extent,  472  square 
miles ;  estimated  to  contain  8,750  million  tons. 

South  Karanpura,  estimated  to  contain  about  75  million 
tons. 

DaltoTK/anj,  extent,  200  square  miles ;  estimated  to 
contain  about  11  million  tons. 

Ramgahr,  a  small  field  south  of  Bokaro ;  extent,  about 
40  square  miles ;  estimated  to  contain  about  5  million  tons. 

Other  fields  of  lesser  account  for  the  time  being  are 
Talchir,  Rajiuahal  and  Darjeeling,  in  the  last  of  which 
there  occurs  a  narrow  seam  of  graphitic  coal. 

A  striking  feature  of  the  Bengal  coal  deposits  is  the 
thickness  of  the  seams,  which  is  at  times  enormous.  Those 
which  are  worked  are  rarely  less  than  S  to  10  ft.  thick, 
and  in  the  Liakdee  Mine  of  the  Bengal  Coal  Company  in 
the  Barakar  district  a  bed  80  ft.  in  thickness  is  said  to  have 
been  discovered.  The  general  nature  of  the  deposits  may 
be  indicated  by  the  subjoined  section  disclosed  in  a  bore  ou 
the  property  of  the  Lodna  Coal  Company  in  the  Jheria 
dislxict. 

Just  as  Bengal  is  the  principal  coal-producing  province 
of  India,  so  the  district  comprised  within  the  Raniganj- 
Barakar-Jheria  field  is  the  principal  coal-mining  area  of 
the  province.  The  district  is  traversed  by  the  Chord  line 
of  the  East  Indian  Railway,  and  with  it  the  collieries  are 
connected  by  sidings  and  branch  lines  on  either  side. 

Samples.  —  The  samples  examined  were  selected  from 
various  parts  of  this  area,  along  a  line  about  42  miles  in 
length  from  west  to  east.  A  and  B  are  from  the  Jheria 
section  ;  C,  D,  E,  and  F  from  Barakar ;  and  G  and  H 
from  Raniganj.  According  to  T.  H.  Ward  (Prof.  Dunstan's 
Report)  the  coal  in  the  eastern  part  of  the  field  is  geperally 
Don-caking,  while  from  Belrooi,  near  Siterampore,  westward, 
caking  coals  prevail. 


Tablb  I. 
Ultimate  Analyses  of  Saviples. 


Hydrogen 

Carbon 

Oxypen  and  organic  sulphur 

Nitrogen' 

Moisture 

Ash 


A. 
Lodna. 


Per  Cent. 
4-77 

75' 53 
5- 01 
1-85 
1-40 

11-44 

100- oo 


Kussinda. 


Per  Cent. 
443 
73-23 

4-81 
1-86 

i-4<; 

15-31 


c. 

Barakar 

Begonia. 


Per  Cent. 
4-96 
74-13 
7-95 
2-21 
1-92 
8-83 


D. 

Dezeraghur. 


100-00 


100-00 


Per  Cent. 

6-23 
71-89 
10-Oit 

1-20 

2-84 

9-04 


100-00 


E. 
Chotdama. 


P. 

Garanghi. 


Per  Cent. 

5-20 

72 -as 

5-68 

1-95 

3-30 

11-21 


100-00 


Per  Cent. 
3-77 

68-13 
7-6H 
1-00 
2-15 

17-24 


G. 

Mooshepara. 


H. 

Gboosick. 


100-00 


Per  Cent. 
3-43 

61-13 
6-27 
1-.38 
1-61 

26-18 


Per  Cent. 

4-87 
74-82 
4-48 
1-66 
1-35 
12-82 


100-00 


100-00 


termined  by  K.jeldahl  method. 
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Tablk  II. 
Ultimate  Analyses  of  Dry  Organic  Matter. 


A. 
Lodna. 

Per  Cent» 
5-17. 
86-67 
6-74 

3-12 

B. 

Kussinda. 

Per  Cent. 

86-68 
5-77 
2-23 

c. 

Barakar 
Begonia. 

D. 

Dezeraghur. 

E. 

Chotdauia. 

P. 

Garanghi. 

1 

G. 

Mooshepara. 

H. 
Ghoosiek. 

Per  Cent. 
5-66 
83-06 
8-91 

2-48 

Per  Cent. 

5-92 

81-40 

11-32 

1-36 

Per  Cent. 
6-09 
84-99 
6-65 

2 -as 

Per  Ct'nt. 

4-67 

84-51 

9-52 

1-30 

Per  Cent. 

4-76 

81-65 

'            8-68 

1-91 

Per  Cent. 

.5-G7 

87-17 

Oxyjfen  and  organic  sulphur 

5-22 
1-94 

100-00 

100-00 

100-00 

100-00 

100-00 

100-00 

100-00 

100-00 

Table  III. 
Proximate  Analyses  of  the  above  Coals. 


A. 
Lodna. 

B. 

Kussinda. 

C. 
Barakar 
Begonia. 

Per  Cent. 
1-92 
8-83 
31-98 
57-27 

1         B. 
Dezeraghur. 

!    Percent. 

2-64 

9-04 
37-67 
50-75 

E. 
Chotdama. 

F. 
GaranRhi. 

G. 

Mooshepara. 

H. 
Ghoosiek. 

Moisture 

Agh              

Per  Cent. 
1-40 
11-44 

27-88 
59-28 

Per  Cent. 
1-46 
16-21 
26-16 

67-17  . 

Per  Cent. 

3-SO 

11-21 

37-00 

48-49 

Per  Cent. 
2-15 

17-24 
2«-10 
64-61 

Per  Cent 

1-ei 

26-18 
25-95 
46-26 

Per  Cent 
1-35 

12-82 

•24-11 

Filed  carbon 

61-72 

100-00 

100-00 

10000 

100-00 

100-00 

100-00 

100-00 

100-00 

Tablb  IV. 


A. 
Lodna. 


B. 

Kussinda. 


CiUoriflc  value  (Thompson's  calori- 
meter). 

Do.  (calculated  from 

formula     H    =    8080c   +   3l46o 
X  {h^io)  ). 

Calorimeter  value   stated  as   per- 
centage of  theoretical. 


Cal. 

7,461) 


7,529-5 


Cal. 
6.955 


97-2 


C. 

Barakar 
Begonia. 


D.  I         E. 

Dezeraghur.  \  Chotdama. 


Cal. 

7,150 


7,358 
97-2 


Cal. 

6,847-5 

7,180 


Cal. 

6,735 


7,418 
90-8 


F.  G.  H. 

Garanghi.    Mooshepara.    Ghoosiek. 


Cal. 
6,-270 

6,473 
96-9 


Cal. 

5,912-5 


Cal. 
6,875 


5,852-5  6,473 

101  I  94-1 


Mean  =  96-1  par  cent,  of  theoretioal. 


Appearance  of  coal. 


Appearance  of   the   residue  after 
ignition. 


Culour  of  ash  . 


Slaty- 
looking. 

Much 
swollen, 
coherent 
and  hard. 

Grey. 


Soft. 


Sliahtly 
swollen,  but 
firmly 
coherent,  s 

Grey.      I 


Hard. 


Mucli 
swollen, 
coherent 
and  fairly 

hard. 

Grey. 


'   Hard  and 
bright. 

Slightly 
swollen, 
bright  and 
metallic- 
looking. 
Light  brown. 


Hard  and 

bright. 

Slightly 
swollen, 
bright  and 
metallic- 
looking. 
Light 
brown. 


Hard  and 

slaty- 
look  ins. 

Not 
swollen ; 
soft  antj 
black. 


Hard,  dull, 
and  slaty- 
looking. 
Not  much 
swollen,  but 

coherent ; 
black-looking. 


Light  grey.    Light  grey. 


To  illustrate  the  variation  in  composition  of  the  Benpal 
coal  witUin  still  narrower  geographical  limits,  we  quote 
the  following  figures  for  coal  from  different  parts  of  the 
Lodna  property,  on  the  authority  of  analysts  of  repute. 
These  figures,  as  well  as  our  samples,  we  owe  to  the 
courtesy  of  Captain  \Vm.  Corkhill  and  the  Asiatic  Steam 
Navigation  Company  Limited,  to  whom  we  would  express 
our  indebtedness.  * 

Table  V. 
Samples  of  Lodna  Coal.     Ultimate  Analyses. 


(i.) 

(ii.) 

(iii.) 

Hydrogen 

Carbon         

Per  Cent 

3-82 

76-86 

7-98 

1-81 

10-04 

Per  Cent 
5-06 
74-60 
9-34 
1-73 
9-27 

Per  Cent. 
5-43 
71-31 

8-2i) 

Nitrogen 

_Ash           

2-05 
12-92 

Sulphur 

99-50 
0-60 

loo-oo 

100-00 

100-00 

Hard  and 
bright . 

Much 

swollen ; 

lidl  grey  in 

colour. 

Grey. 


Evaporative  power. . , 
Equivalent  to — 


13-52  lb. 
7,260  cal. 


18-12  lb.  of  water  at  212°  F. 
7,056-5  cal. 


Prorimate  Analyses  of  Lodna  Coal. 


(iv.) 

Moisture 

Per  Cent. 

r.'iO 

7-80 

•23-60 

65-10 

Per  Cent.     Per  Cent 
1-40               1-72 

,\sh 

5-60              10-36 

28-80               -29-08 

Fixed  carbon . . 

64-20              58-85 

100-00 

100-00            100-00 

Sidphur 

Coke 

0-47       1          0-45                 0-60 
7i-90               69-80               69-20 

The  coke  is  fairly  bard.  Caking  index  of  the  coal,  about 
11-5.     Ash  white  in  all  cases.  «Jp. 

Calorific  power  (calorimeter  test)  varies  from  11  to 
13i  lb.  of  water  per   lb.  of  coal,   aid   ihe  calorific  power 
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ander  boiler*  is  said  to  he  from  7*5  to  9  lb.  of  water  per  lb. 
of  coal. 

Begardinff  these  coals  as  a  group,  we  note  the  following 
points  :  — 

(i.")  The  proportion  of  moisture  v.aries  within  narrow 
limits,  1-35 — 3 -30  percent.,  and  is  always  low. 

(ii.)  The  percentage  of  ash  is  invariably  fairly  hisjh  and 
sometimes  large.  WTien  present  in  normal  quantity  it 
does  not  appear  to  be  capable  of  much  reduction  by  washinpr, 
a  lari^e  part  of  it  being  in,  and  not  merely  associated  with, 
the  coal. 

(iii.)  The  calorific  value  varies,  bat  is  never  high.  ,^s 
determined  by  experiment  with  the  Thompson  calorimeter, 
it  is  almost  always  very  much  less  than  that  obtained  by 
calculation.  Prof.  Dunstan's  results  in  this  connection  are 
in  agreement  with  our  own,  as  shown  by  the  following 
fiofures,  in  which  un'lerneath  the  results  obtained  at  the 
Imperial  Institute  Laboratory  we  place  those  calculated 
from  ultimate  analyses  recorded  in  the  report  (p.  24). 

Table  VI. 


Karhar- 

Karhar- 

Name. 

Liakdee. 

Sode- 
pore. 

Kumar- 
dubhi. 

bari 
(Lower 
Seam). 

bari 
(Upper 
Seam). 

Calorific  value  found 

6,721 

6.655 

6,667 

6,644 

8.986 

(Thompson's     ca- 

lorimeter) 

T)o.    caU'iilated  .. 

7,246 

7,065-4 

6,941-6 

7,758 

8.124 

Ratio  of  experimen- 

94-1 7o 

94-3  7o 

94-6  7o 

85-6  7o 

86  7o 

tal    to   calculated 

result. 

Mean,  90-9  per  cent. 

(iv.)  In  caking  power  the  coal  shows  considerable 
variatiou.  In  sample  F  it  is  nil;  the  maximum  caking 
index  found  is  11—12. 

(v.)  The  nitrogen  content,  when  calculated   on  the  dry 
organic  matter,  is   very  constant.     It  is  lowest  in  samples* 
D  and  F  which  belong  to  the  southern  part  of  the  field. 
The    same   two    samples    contain   a   high   percentage    of 
oxygen. 

II.  Japan  Coal. — As  in  India,  the  coal  industry  in 
.fapan  has  advanced  rapidly  during  recent  years.  In  1875 
the  output  was  a  little  over  560,000  tons  ;  in  1895  it  was 
estimated  at  about  3l  million  tons,  and  is  now  probably 
well  over  4  million  tons  per  annum.*  Outside  the  Empire 
the  principal  markef.s  are  China  ports,  which  in  1899  took 
949,000  tons;  Hong  Kong,  which  in  the  same  year  took 
660,000  tons ;  .Singapore  and  British  India,  which  took 
nearly  300,000  tons  each.  Smaller  quantities  were  sent  to 
Eastern  Russia,  the  United  States,  the  Philippines,  and 
Tonquin.  Bunker  coal  was  exported  in  the  same  year  to 
the  extent  of  473,919  tons.  Coal  is  found  in  ,Tapan  in  the 
three  principal  islands,  but  by  far  the  largest  quantity 
which  comes  into  the  market  at  the  present  time  is  raised 
in  Kinsbu,  the  most  southerly  of  the  group.  That  island 
in  1900  furnished  about  3,000,000  tons  out  of  a  total 
output  for  the  Empire  of  a  little  over  4,000,000.  Coal  is 
known  to  exist  over  a  large  part  of  the  island,  but  the 
principal  coal  district  lies  in  the  basin  of  the  river  Onga, 
which  enters  the  sea  at  the  port  of  Wakamatsu.  In  the 
upper  part  of  the  basin,  the  coal  is  usually  of  superior 
quality,  but  the  !-eams  nearer  the  month  are,  for  the  most 
part,  of  lower  grade.  In  the  neighbourhood  of  Nagasaki 
are  the  Takashima  deposits,  which  produce  some  of  the 
best  coal  in  .lapan.  The  mine  is  situated  in  Hiren  county, 
Knmamoto  prefecture,  and  was  the  first  in  the  Empire  to 
be  developed  on  European  lines.  The  enterprise  of  the 
proprietor,  Baron  Iwasaki,  set  an  example  which  many 
other  coal  owners  in  time  followed.  The  seams  here  are 
13  in  number,  of  which  five  are  worked.  The  inclination 
is  generally  1 5° — 20°,  but  at  times  as  much  as  40^ — 50°. 
Coal  is  now  being  extracted  at  a  depth  of  1,000 — 1,200  ft. 

•  The  following  figures  have  been  supplied  since  the  above  was 
written  :— 

Export  of  Coal  from  Japan — 

In  1000,— 4,«30.af.-i  tons,  valued  at  13,703,655  ven. 
In  1901.— 8,097,703  tons,  valued  at  17,499,094  yen. 
The  latter  export  was  abnormal,  owing  tio  the  extra  requirements 
arising  out  of  the  Chinese  trouble. 


imder  sea  level.  The  system  followed  is  pillar  and  stall. 
The  seams  worked  have  the  following  thickness  : — Top 
seam,  8  ft.;  2nd,  5  ft. ;  3rd,  5  ft.  ;  4th.  18  ft. ;  and  lowest, 
3  ft.  The  last  only  is  of  inferior  quality  ;  the  others  are 
equal  to  the  best  in  Japan.  The  annual  output  (1900)  is 
237,506  tons.  Electricity  is  used  both  for  lighting  and 
cutting. 

To  the  Takashima  coal  the  official  report  of  the  Japanese 
Government  assigns  the  following  composition  : — 

Ultimate  Analysts. 

Per  Cent. 

Hydrogen 4-65 

Carbon 76-84 

Oxygen 18-03 

Nitrogen 1-47 

Sulphur 0-15 

Moistm'e 0-84 

Ash 3-02 

100  00 

Proximale  Analysis. 

Per  Cent. 

Moisture 0*84 

Ash 3-02 

Volatile  matter 42-71 

Fixed  carbon 5S-4S 

100-00 

In  the  adjoining  Higo  county  are  the  Hiro-Yama  mines, 
the  property  of  the  Kioshu  Coal  and  Railway  Company. 
The  bed  here  is  said  to  be  somewhat  deep  and  narrow. 
The  Japanese  report  gives  the  following  analyses  of  the 
product  :  — 

Ultimate  Analysis. 

Per  Cent. 

Hydrogen 3-07 

Carbon <H-9S 

Oxygen 9-82 

Nitrosen 0-35 

Sulphur 4-07 

Moistme 1-21 

Ash 16-55 

100-00 

Proximate  Analysis. 

Per  Cent. 

Moisture 1-21 

Ash 16-55 

Volatile  matter 9-16 

Fixed  carbon 73-08 

100-0(1 

The  Kanada  mine  is  situated  in  the  same  county,  and 
has  seams  8  ft.  and  4  ft.  in  thickness.  -Much  of  the  8-ft. 
mloeial  from  this  district  is  "  blind  coal,"  but  that  from 
the  Kanada  is  bituminous.  Inclined  shafts  are  used.  The 
daily  output  is  from  200  to  250  tons. 

In  the  county  of  Chikugo,  to  the  north  of  Hizen,  lies  the 
famous  Miike  deposit,  the  property  of  Messrs.  Mitsu  and  Co., 
of  Tokio,  which  has  an  area  of  2.5  square  miles.  One  of  the 
seams  in  this  deposit  has  a  thickness  of  from  8  to  20  ft., 
and  a  second  of  from  6  to  10  ft.  The  beds  are  inclined  at 
an  angle  of  from  h"  to  10^,  and  access  is  had  by  six  shafts, 
240,  500,  and  1,000  ft.  in  depth.  Next  to  Takashima,  the 
product  ranks  as  the  best  Japanese  coal.  Mixed  with 
American  anthracite  it  is  employed  for  marine  purposes  as 
well  as  on  the  principal  railways.  A  large  quantity  of 
•'  smalls "  and  dust  is  obtained,  and  this  is  now  being 
converted  into  briquettes.  The  system  of  mining  is  the 
British  one.  Electricity  is  used  for  all  purposes,  including 
traction. 

Miike  coal  presents  peculiarities  that  have  already  made 
it  the  subject  of  study.  Watscn  Smith  and  Chorley  (this 
Journal,  1892,  p.  591  ;  and  1803,  p.  221)  have  shown  that 
a  considerable  proportion  of  it  is  soluble  in  benzene,  n.amely 
9*5  per  cent.,  as  compared  with  ftomO-6  to  1  -6  per  cent,  in 
most  coals. 

We  subjoin  analyses  made  by  these  investigators,  as  well 
as  that  of  the  Japanese  authority  (see  next  page). 

To  the  north-east  of  Chikugo  lies  the  county  of  Chikuzen, 
in  which  several  mines  of  importance  are  at  work.  In  the 
village  of  Nakama  is  the  Ohtsuji  colliery,  at  which 
operations  were  begun  about  seven  years  ago.  The  seams 
are  four  in  number,  two  of  them   having  only  recently  been 
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Ultimate  Analyses. 


HvdroKcn 
Carbon  . . . 
Oxyeeii . . . 
Xitroscen  . 
Sulphur  . , 
Moisture  . 
Ash 


\^'ntsnn  Sniitli 

.Japniu'sc 

hikI  Chorle.v. 

AilthorilN. 

Per  Cent. 

Percent. 

5-84 

5-0.5 

74-22 

irxi 

5-61 

^.      nr^'s 

111 

)       '    - 

3-1.5 

11-62 

11- ".0 

9-45 

9-13 

1         lOil-OO 

!)7  ■  L'tl 

Proximate  Analysis. 


Watson  SmithI 
a'.id  Chorley. 


Per  Cent. 

Moisture o-62 

A.sh I  9-4.5 

Volatile  matter I  38-88 

Fixed  carbon I         .51-^5 


Japanese 
Authority. 


Per  Cent. 

0-.5U 

9-13 

HI -70 

49  (i" 


100-00 


100-00 


opened  up.     Access  is  obtained  by  an  inclined  shaft.     The 
produ<'t  of  the  mine  is  used  for  general  industrial  purposes, 
and  is  also  exported  to  Chinese  and  other  foreij;n  ports. 
The  Japanese  authority  gives  the  following  eompositiou :  — 

Proximate  Analyses. 

Per  Cent.      Per  t'ent. 

Moisture from     4-00    to      604 

Ash 6-So     ,.      3-06 

Volatile  matter „       46-70     „     4r66 

FLxcd  carbon „       46-50     „     4921 

The  sulphur  is  said  to  vary  from  0-05  per  cent,  to  2-53 
per  cent.;  sp.gr.,  1-33.  Coke,  coherent  and  swollen  ;  ash, 
grey  or  reddish  grey  in  t!olour. 

From  the  same  county  comes  the  coal  known  as  '\amano, 
which  is  the  nroduct  of  a  colliery  situated  at  the  village  of 
the  same  name.  Other  mines  working  in  this  field,  which 
has  a  total  area  of  1,000  square  miles,  are  Togawa,  Nuri, 


Onoura,  Owachi,  Nemeta,  Katsuma,  Togakumi,  and  Otoku. 
The  Otoku  (Taku  ?)  coal  is  obtained  from  a  mine  at  the 
village  of  the  same  name.  The  seam  worked  is  3 — 5  ft. 
in  thickness,  and  the  annual  output  43,683  tons  (1900). 

Outside  the  island  of  Kiushu  the  principal  coal  area  in 
Japan  is  in  the  north  island,  Hokkaido  or  Yezo.  In  the 
main  or  Japan  island,  coal  is  found  at  two  points — Nagato 
county  in  the  south,  and  Ibariki,  or  Iwani,  in  the  east.  In 
the  former  of  these  districts  the  Onodo  colliery  is  at  work, 
and  in  1900  had  an  output  of  200,000  tons.  The  product  is 
however,  compared  with  much  of  the  Kiushu  coal,  of  inferior 
quality.  The  seam  is  from  2  to  3  ft.  in  thickness.  The 
Ibariki  field  is  in  Ibariki  prefecture,  and  the  seim  has  a 
thickness  of  from  4  to  8  ft.  The  coal  is  used  for  general 
industrial  purposes. 

The  Hokkaido  coalfield  is  officially  estimate  dto  contain 
600  million  tons,  and  coal  is  wjrked  at  present  on  an 
extensive  scale  by  the  Hokkaido  Coal  Mines  and  Railways 
Company.  The  company  operates  four  mines,  namely, 
Poronai,  Sorachi,  Ikusumbetru,  and  Yubari.  The  Poronai 
mine  is  at  the  village  of  that  name  in  Ishikari  countv,  and 
was  opened  up  about  25  years  ago.  There  are  four  seams, 
of  from  5  to  10  ft  in  thickness.  The  production  is  at  the 
rate  of  about  170,000  tons  per  annum.  The  coal  is  largely 
used  for  railway  and  marine  purposes.  The  Ikusumbetru 
mine,  in  Sorachi  county,  has  a  5-ft.  seam.  The  output  is 
about  50,000  tons  per  annum.  The  Sorachi  mine  property 
of  the  Company  was  opened  up  in  1890,  and  has  10  seams 
of  from  4  to  9  ft.  in  thickness. 

The  Yubari  colliery,  situated  at  the  village  of  Nobari- 
kawa  in   Ishikari  county,  started  operations  in  1800,  and  is 
at  present  worked  both  above  and  below  the  drainage  level. 
Two   seams  of    coal  are  met   with,   the   upper  one  25    ft. . 
and  the  lower  4  ft.  in  thickness.     The  annual  production  J 
has   recently   been    greatly   increased,  and    now    exceeds! 
1,650,000  tons.     The  dip  of  the  beds   is   steep,  and   much 
trouble  has  been  occasioned  at  times  through  the  presence 
of  fire-damp  in  the  workings.     The  product  is  an  excellent 
iunker  coal. 

For  the  samples  of  some  of  these  coals  which  we  have 
examined  we  are  indebted  to  the  courtesy  of  Oliver 
Brooks,  Esq.,  of  the  "  Japan  Daily  Herald,"  to  whom  we 
take  this  opportunity  of  expressing  our  thanks.  The 
following  figures  show  the  ultimate  analyses  and  pro.ximate 
composition. 


Table  VII. 


Kiushu  Island. 

Japan  Island. 

Hokkaid 

Q. 

Poronai 
(Ishikari). 

Per  Cent. 
4-56 
71-30 
11  19 

1-37 
6-44 
5-14 

0  Island. 

I. 

Kanada 
(HiKo). 



I'er  Cent. 

s-41 

76-10 

7-66 

2-85 
3-40 

4-68 

J. 

Miikc^. 
(Chikuso) . 

Per  Cent. 

6-91 

75-62 

5-16 

2-54 
1-18 
9-59 

K. 

Ohtsuji 
(Chikuzen). 

L. 

Yaliiauo 
(Chikuzen). 

M. 

Taku 
(Chikuzen). 

N. 

Kiushu 

(Anthracite) 

0. 

Ouodo 
(Nagato). 

P. 

Ibariki 
(Ibariki). 

Per  Cent. 
4-27 

.54 '98 
1561 

-64 
16•^2 
7-68 

R. 

Yubari 
(Ishikari). 

Per  Cent. 
4-65 
64-34 
10-23 

2-15 

4-83 

13-60 

Per  Cent. 

5-66 

77-16 

7-33 

3-30 
3-46 
3-09 

Per  Cent. 
6-19 

70-11 
9-S4 

2-75 
201 
B-60 

Per  Cent. 

1-96 

73-92 

1-24 

-65 
4-27 
18-9H 

Percent. 
4-41 

6S-61 
16-99 

2-17 
6-3.'$ 
11-49 

Per  Cent. 
5-77 

77-lii 

Oxygen  and  ordiuiic 
sulphur. 

7-54 
3-40 

1-S7 

.\sh 

4-26 

loo-oo 

100-00 

100-00 

100-00 

100-00 

100-00 

100-00 

100-00 

lOO-OO 

100-00 

•  Determined  by  Dumas  method. 

Table  VIII. 
Ultimate  Analyses  of  Dry  Orqanic  Matter. 


I. 

I'er  Cent. 

5-88 

82-70 

8-32 

8-10 

J. 

Per  Cent. 
6-62 

84-75 
5-78 

2-85 

K. 

u 

M. 

N. 

O. 

1'. 

I'cr  Cent. 

5-65 

72-83 

20-67 

-85 

Q. 

Per  Cent. 
6-16 
80-63 
12-66 

1-65 

K. 

Per  Cent. 
6-58 

78-88 
12-5-t 

3-00 

Per  Cent. 
6-06 
82-57 
7-84 

3  53 

Per  Cent. 

7-00 

79-32 

10-57 

S-10 

Per  Cent. 

2-.5S 

94-99 

1-61 

-85 

Per  Cent. 
5-37 
71-32 
20-67 

2-64 

Per  Cent 
615 

84-20 

Oxypen  and  organic 

sulphur. 
Nitrogen 

8 -1)3 
$-62 

100-00 

loo-oo 

100-on 

100-00 

100-00 

100-00 

100-00 

100-00 

100-00 

10000 
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Taulk  IX. 
Prorimale  Analyses  of  above  Coats. 


I. 

Ivanatla 

'   (Higo;. 

|Per  C.-iit. 
..  i      3-41 
4-58 

41-no 

.il-02 

J. 

Miike. 
(Ohikuso). 

PerCenl. 

1-18 

9-59 
.39  93 
49-31 

K. 

Ohtsuji 
(Chikuzen). 

L. 

Tamano 

(Chikuzen* 

M. 

Taku 

(Chikuzen). 

N. 
Riushu 

(Authraeite) 
(?). 

0. 

Onodo 

(Nagato). 

P. 

Iliariki 
(Ibariki). 

Q. 

Poronai 
(Ishikari). 

B. 

Yubari 
(Ishikari). 

Per  Cent. 

4-83 
13-60 
41-97 
39-60 

Per  Ceiil. 

3-4<! 

3-09 
42-92 
50 -.iS 

IVr  Cent. 

2-01 

9  CO 
46-79 
41-60 

Per  Cent. 
4-27 
lS-96 

n-20 

67-37 

Per  Cent. 
6-33 
U-49 
47-51 
34-07 

Per  Cent. 

16-82 

7-6S 

42-40 

33-10 

Per  Cent. 

6-44 

B-14 
39-89 
48  •.IS 

Per  Cent. 
1-87 

.Vsh 

Volatile  matter  . . 
Fixed  carljon 

4-26 
46-59 

47-28 

IdfOO 

loo-oo 

100-00 

100-00 

100-00 

lOj-01 

100  OU 

100 -00 

100-00 

100-00 

T.iBLE    X. 


— 

1. 

.1.               K. 

1., 

.11.               N.               O. 

P. 

Q. 

B. 

Calorific       value       (Thompsf-n's 
calorimeter). 

Do.            (calculated  from 
formula    H    =  SOSOr   +   34.461 
(A-io)). 
Calorimeter  value  stated  as  per- 
centage of  theoretical. 

Cal. 
7,430 

7.682 

97 

Cal.           Cal. 
7,770         0,297 

7.923       I   6.325-5 
MS               99-55 

Cal. 
7,&33 

7,S6S 
99-58 

Cal. 
7,342-5 

7.395 
99-29 

Cal. 
5,670 

6,516 

S7 

Cal. 
5,650 

5,525 

102-26 

Cal. 

5,395 

5,243 
102-92 

Cal. 
0,750 

6,850 
9S-51 

Cal. 

.S,030 

7,899 

loroi! 

Mfan  (foiiitting  the  anthracile),  99"8G  percent. 


Appearance  of  the  Coal. 


IJrif^ht  and 

Peculiar, 

shining. 

alm-i't 

Bums  With 

waw 

strong 

ap  Ilea  ran  oe 

smoky 

Very  solt. 

ilnme. 

Brown 

when  finel> 

powdereU. 

Burns  witli 

a  strong 

bright 

smoky 

llame. 

riard  and 

shaley, 

breaking 

with  uneven 

su  rfaees . 

Brown  when 

in  powder. 

Contains 

transhicent 

Hakes  of 

calcium 

carbonate. 

Burns  with 

brijrht  smoky 

flame. 


Bright, 
soft  coal. 

containing 
crystah- 
of  pyrites 
and  also 

of  calcium 

carbonate. 

"  Mother  of 
Coal "  present 

in  leaves  nf 

a  brown 

colour. 

Strong 

smoky  flame. 


A  bright, 

soft  coal, 

cont:uinng 

resin  in 

lumps. 

Chocolate 

brown  when 

tiiiply 

powered. 

Burns  with 

bright 
smoky  ilame. 


An  anthra- 
cite, parts 

having 
almost  the 
appearance 
of  graphite. 

Burns 
without 
smoke  i  r 

flame. 


A  bright     I 
brittle  coal,  ' 
containing 
leaves  of  both! 
I      calcium      i 
carbonate    ■ 
'  and  calcium  ' 
j     sulphate,      j 
!     as  well  as 
j  pyrites  and  j 
i         resin.        i 
1    In  powder 
I    has  a  dark    I 
brown  colour. 
Burns  with  a 
very  bi  ight 
smoky  flame. 


A  clean, 

brittle  coal, 

breaking 

with  even 

I     surfaces. 

Contains 

resin  in 

lumps  and 

also  pyrites 

in  laminre. 

Brown  when 

in  powder. 

Burns  with 

a  bright  flame 

but  with 

little  smoke. 


Contains 

CJilcium 

carbonate  in 

thin  leaves, 

also  ri'sin  in 

lumps. 

Burns  with 

a  smoky 

flam  p. 


A  bright  ami 

l)rittk'  coal, 

cotitainnig 

calcium 

carhonate 

in  leaves  and 

also  pyrites. 

Brown  when 

powdered. 

Buins  with 

a  very  i;right 

smoky  flame. 


A  hard  A  grey     I  A  soft,  black 

strong  grey    coke,  very   mass,  scarcely 

coke.      I      much  coher^mt. 

swollen     [ 

and  spongy. 


Residue  after   Ignition. 


Hard  and  A  hard 

metallic      I      metallic 
looking  coke.  \  looking  coke, 
only  slightly  \ 

swollen. 


Loose  black 
powder.      \ 


Black, 

scarcely 
coherent. 


Does  not 
cohere. 


Soft  and 

fi  iable  coke, 

grey  in 

colour. 


A  hard 
metallic 
lookini?  coke, 
sligh  )y 
swollen. 


Light 
brown. 


Colour  of  Ash. 


Reddish 

grey. 


Light  brown. 


I 


Light  brown.; 


Grey. 


Buff. 


Greyish 
brjwn. 


BijJT. 


Light  brown,  i  Light  brown, 


There  are  several  points  in  connection  with  these  coals 
which  are  worlhy  of  comment. 

(1.)  The  presence  in  manj  of  the  samples  of  a  clear,  bright 
resin,  in  pieces  sometimes  the  size  of  peas  or  beans.  Such 
masses  are  present  la  the  Taku  coal  from  Kiushu  Island, 
the  Onodo  and  Ibariki  coals  from  Japan  Island,  and  the 
Poronai  coal  from  H-kkaido,  so  that  it  would  appear  to  be 
a  widespread  accompaniment  of  the  coals  of  the  Kmpire. 

(3.)  The  nitrogen  content  is  variable,  but  in  most  cases 
exceptionally  high,  rangin^r  np  to  3' <iU  per  cent.,  reckoned 
on  the  dry  ashless  sample,  in  the  case  of  Yubari  coal. 
This  nitrogen  does  not  appear  to  be  in  a  form  that  admits 
of  being  accurately  estimated  by  the  Kjeldiihl  method.     For 


the  samples  described  above,  results  were  obtained  by  the 
Ivjeldahl  method,  ranging  from  nil  to  1*90  per  cent,  of 
nitrogen.     Thus : — 


Aiirnyen  by  Kjeldahl  Method. 

I. 

J. 

K. 

L.               M. 

tfeau    of    two 
closely  agrcf- 
ins      experi- 
ments. 

Percent. 
1-16 

Per  Cent. 
Nil. 

Per  Cent. 
•08 

Pit  Cent.  Per  Cent. 
\-m           1-35 

1 
1 
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Mean  of  two 
closely  agree- 
ing experi- 
xnents. 


N.       1       0. 

P.               Q.               B- 

Per  Cent.  Per  Cent. 
Trace            ^S 

Per  Cent. 

Trace 

Per  Cent. 
•10 

Per  Cent 
1-90 

For  Miike  coal,  our  results  obtained  by  tbe  Dumas  method 
are  2-56  per  cent,  and  2-52  per  cent.  For  the  same  coal, 
Watsou  Smith  and  Chorley  (_supra)  give  nitrogen  =  1-11 
per  cent.  This  result,  Mr.  Watson  Smith  informs  us,  w.is 
almost  certainly  obtained  by  the  Kjeldahl  method.  The 
low  figures,  ri?  per  cent,  and  -35  per  cent.,  qnoted  by  the 
Japanese  authority  for  Takashima  and  Hiroyama  coals,  may 
have  been  got  by  the  same  process,  but  of  this  we  have  no 
assurance.  Tbe  Indian  coals,  so  far  as  examined,  t;nve 
eoueordanl  results  by  the  two  methods  of  nitrogen  deter- 
mination. 

(.3.)  Tbe  sulphur  contents  would  appear  to  be  frequently 
high  also.  '(Vatson  Smith  and  Chorley 's  figure  for  Miike  is 
3  "is  percent,  of  sulphur,  and  the  result  obtained  incuir 
own  laboratory  agrees  with  this.  Systematic  determinations 
of  the  total  sulphur  were  omitted  as  likely  to  contribute 
little  to  our  knowledge  of  the  composition  of  the  coal  itself. 

(4.)  The  close  agreement  between  the  experimentally 
determined  calorific  values,  as  fixed  by  the  Thompson's 
calorimeter,  and  the  calculated  values  is  noticeable.  It  is 
tbe  case  even  where  the  values  are  very  low.  The  experi- 
mental result  is  in  several  instances  slightly  higher  than  that 
calculated  from  the  formula  given.  This  may  be  ascribed 
in  p.irt  at  least  to  the  oxidation  of  the  sulphur. 

(5.)  Our  examination  of  these  typical  Japanese  coals 
goes  to  show  that  the  coal  from  both  the  north  and  south 
islands  of  the  Empire  is  frequently  of  high  quality,  while 


that  from  the  two  coal-hearing  districts  of  the  middle  island 

is  of  inferior  value  only. 

III.  Pyridine  as  a  solvent  for  Coal. — A  year  ago  it  was 
suggested  to  one  of  us  by  Prof.  I'.  Phillips  Bedson  that  the 
effect  of  pyridine  as  a  solvent  might  be  tried  on  some  ot  the 
coals  on  which  experiments  had  already  beeu  made  in  the 
Glasgow  University  Laboratory.  Birdson  had  already 
shown  (Trans.  N.  of  Eng.  Inst,  of  Min.  and  Mech.  Engin., 
1899,48,  [:<].  82—87;  this  Journal,  1899,  pp.  738.  739) 
that  from  Durham  coal  this  reagent  extracts  from  16  to  18 
per  cent,,  and  from  Xew  Zealand  coal  10  to  13  per  cent., 
and  since  then  his  results  have  been  confirmed  and  extended 
by  Baker  (ibid.,  1901,  50,  [i],23— 26  ;  this  Journal,  1901, 
p.  789).  The  experiments  of  the  latter  indicate  that  the 
removal  of  cert.iin  constitiuiits  by  pyridiw  results  in  a 
lessening  and  in  some  cases  complete  disappearance  of  the 
coking  property  of  the  coal. 

From  the  series  of  Indian  and  Japanese  coals  described 
above  we  selected  the  samples  from  ISarakar  (Hengal), 
Poronai  aud  Yuh.ari  (Japan),  and  for  comparison  chose  two 
well-known  Scotch  coals,  I.inrigg  Lower  Drumgray  and 
Bannockburn  Main.  The  two  latter  were  the  samples 
marked  J  :.nd  N,  described  in  a  previous  paper  (Carrick 
Auders(  n  aud  Hidierts,  this  Joujnai,  1898,  p.  1015),  the 
former  being  a  caking  coal  of  low  caking  iudex  (4'.5),  and 
the  latter  a  strong  caking  coal  (index,  1;V.5). 

In  each  case  12— 1. 5  grms.  of  the  coal,  finely  powdered, 
was  treated  in  a  Soxhiet  with  commercial  pyridine  boiling 
about  110^—120°  0.  The  pjridin.-  was  distilled  off  and 
the  residue  digested  with  hot  hydrochloric  acid, then  filleied 
and  washed  with  hot  water  till  free  from  chlorides.  It  was 
finally  dried  at  110°  C. 

From  all  the  samples  pyridine  extracted  a  considerable 
amount  of  a  dark  brown  substance  with  a  greenish  fluores- 
cence when  in  solution.  After  removal  of  the  pyridine  this 
remained  as  a  black  lustrous  bodv  resembling  bitumen. 


Table  XL 


Barakar 
(India). 

Poronai 
(Japan). 

Yubari 
(Japan). 

Linrigg 
(Scotland). 

Bannockburn  Main 

(Scotland). 

Percentage  of  orifrinal  coal 

Per  Cent. 
10-8 

Per  Cent. 
7-0 

Per  Cent. 
21-7 

Per  Cent. 
12-8 

Per  Cent. 
U-5 

extracted. 
Effect  of  removal  on  caking 
property. 

Ignited  residue  just 
coliered    and    no 
more. 

Loss  =  39' 26  per 
cent. 

Residue      did     r.ot 
cohei-e. 

Loss  =  44-14  per 
cent. 

Residue       cohered 

fairly  lirmly,  but 
was  dull  in  Colo  ir. 
Loss  =  Wii  per 
cent. 

Residue  a  loose  non- 
coticrcnt  riowder. 
Loss  =  43MI2  per 
cent. 

Residue  still  a  lirm, 
hard     colie,     hut 
not    so  stntnir  as 
the  oripiual.   Part 
remained     hs     a 
loose  powder. 
Los^  =  29-Oper 
cent. 

Some  of  these  extracts  were  analysed  and  the  composition 
found  to  be  as  fidlows  :  — 

Table  XIL 


Barakar 
(India). 


Poronai 
(Japan). 


Yubari 
(Japan). 


Linrigg 
(Scot- 
land). 


Bannock 
))urn 
(S.ot- 
land). 


Hydrogen, 
t'arbon  . . . 
05,vgen  . . . 
Nitrogen* 
Sulphur  . . 


Per  Cent. 

5-82 

82- 91 

8-7.'i 

2-24 

■30 


Per  Cent. 

? 
f 
? 
1-02 
•60 


100-00 


Per  Cent.  Per  Cent.; 


6-12 
81-61 
10-00 

2-17 
-20 


■68 
--79-9S 

? 


Per  Cent. 

6^05 

83  ■SB 

7-30 

2-88 

■40 


10000 


100^00 


•  Determined  by  Dmnas  method.  , 

These  extracts  are  similar  in  appearance  and  seem  to  be  of 
like  character.  They  all  contain  both  nitrogen  and  sulphur, 
as  well  as  a  small  amount  of  inorganic  matter  (up  to  ■  7 
per  cent.).  The  presenci'  of  organic  sulphur  iu  all  the 
samples  confirms  the  discovery  of  it  by  the  method  of 
nitiic  acid  oxidation  of  the  coal  (Carrick  Anderson  and 
Roberts,  this  Journal,  1898,  p.  1018).  Comparison  of  the 
acid  body  described  there  as  got  from  ISannockburn  Main 


coal  with  the  above  extract  from  the  same  sample  shows 
the  same  amount  of  organic  sulphur  in  each.  Both  that 
part  of  coal  which  dissolves  in  pyridine  and  that  which 
remains  insoluble  yield  similar  brown  acid  bodies  by  nitric 
acid  oxidation,  conducted  .as  described  in  the  p.aper  quoted 
above.     Analyses  of  these  have  not  yet  been  made. 

These  pyridine  extracts  are  mixtures,  and  a  partial 
separation  at  least  may  be  made  by  suitable  solvents. 

From  the  Linrigg  coal  amyl  acetate,  among  other  sol- 
vents tried,  extracted  a  i eddish  brown  resin,  which  in 
solution  gave  a  green  fluorescence. 

The  conclusion  drawn  is  that  ]iyridine  as  a  solvent  extracts 
a  larger  amount  from  coal  th.in  any  other  reagent  hitherto 
used.  In  the  extracted  matter  the  proportions  of  carbon, 
hydrogen,  ai.d  nitrogen  are  not  unlike  those  in  the  dry 
organic  matter  of  the  original  coal,  but  the  percentage  of 
carbon  in  the  extract  is  generally  less  and  sometimes 
markedly  lower  than  in  the  original,  so  that  bodies  richer 
in  carbon  would  appear  to  form  the  bulk  of  the  insoluble 
portion.  In  the  case  of  inferior  caking  coals,  the  treatment 
with  pyridine  removes  the  caking  propertv  completeh',  hut 
in  strong  caking  coals  a  fusible  constituent  is  left  uuilis- 
solved,  so  that  the  caking  power,  though  impaired,  is  not 
altogether  destroyed. 

Discussion. 

Mr.  Satuw  said  he  had  been  greatly  interested,  and 
had   gained  a  great  deal   of   information  from   his  former 
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Professor,  Dr.  Anderson's  paper,  and  he  eoukl  aild  nothing 
on  the  subject,  except  a  few  things  which  he  saw  in  a  recent 
Japanese  Government  report  on  coals.  As  regarls  the 
Miike  coalfield,  it  had  been  known  to  the  .Japanese  foi 
about  three  hundrtd  years.  It  runs  from  north-west  to 
south-east,  with  an  inclination  of  .ibout  10'.  In  1875,  it 
was  transferred  to  the  Government,  and  consequently  every 
recent  Western  practice  was  introduced  into  the  mine. 
After  Ifi  years  the  ilitsu  firm  obtained  possession  of  it  from 
the  Government,  and  since  that  time  much  improvement 
has  been  made,  2,50U  tons  being  the  daily  output  at  the 
present  time.  The  mine  is  lighted  throughout  by  elec- 
tricity, and  sucli  operations  as  hoisting  and  ventilation 
are  likewise  performed  by  electrical  power.  The  lars;est 
pump  usid  has  a  diameter  of  90  ins.,  with  I2-ft.  stroke  : 
there  is  also  a  double-acting  steam  pump  of  250  B.H.P., 
which  is  one  of  the  largest  pumj  s  in  use  in  such  mines  ; 
indeed,  this  mine,  from  the  point  of  general  equipment,  is 
one  of  the  model  mines  of  the  world.  One  thing  that  struck 
the  speaker  when  he  visited  collieries  at  Hamilton  was  the 
tact  that  the  miners  of  that  district  were  still  sticking  to  the 
old  methods  of  working.  ^Vs  regards  the  future  of  the 
Japanese  coaltield,  they  had  the  prospect  of  discovering 
some  other  fields.  Although  it  had  no  direct  connection 
with  the  paper,  he  might  mention  that  recently  they  bad 
discovered  a  well  of  petroleum  in  the  centre  of  Nippon 
(Japan)  Island,  which  is  said  to  be  not  only  of  such 
enormous  capacity  as  to  supply  the  internal  consun'ption, 
but  also  to  contain  sutficient  for  exportation. 


goife6l)ire  ^ertion. 


Erratum. — This   Journal,  1902,    p.   160,  col.   I,  bottom 
line,  for  "  A  catechu,"  read  "  A.  catechu." 


(Pbi'tuarp. 


WILLIAM   MARTIXDALE. 

Member  of  ttie  Society  of  Chemical  IxDrsTRT. 
FoRMERLV  President  of  the  Pharmaceutical 

Socle  TT. 
Author  of  the  '•  Extra  Pharmacopoeia,"  &e. 

On  .Sunday,  February  2nd,  the  death  took  place  of 
Mr.  William  Martindale,  one  of  the  most  prominent  of 
Knglish  pharmacists.  In  connection  with  the  Pharma- 
ceutical Society  he  was  for  ten  years  an  examiner,  and 
since  bis  resiguation  has  been  a  member  of  the  council 
of  that  body.  He  was  treasurer  in  1898,  and  president 
in  1899  — 1900.  Mr.  Martindale  was  twice  president  of 
the  British  Pharmacciitical  Conference,  1891 — 1896. 
He  was  a  Fellow  of  the  Chemical  Society,  of  the 
Linnean  .Society,  and  other  scientific  bodies.  In  1893 
he  was  one  of  the  British  delegates  to  the  International 
Congress  of  Pharmacy  held  in  Chicago  during  the  time 
of  the  Exhibition.  In  the  same  year  he  was  Mayor  of 
the  quaint  old  town  of  Winchelsca,  .and  a  Earonof  the 
Cinque  Ports.  In  conjunction  with  Dr.  Wynn  Westcott 
he  was  author  of  the  "  Extra  Pharmacopoeia,"  a  work 
which  attained  great  popularity  with  physicians  and 
pharmacists,  and  passed  through  nine  editions,  and  was 
altogether  a  work  which  has  attained  a  unique  position 
in  the  history  of  pharmaceutical  literature.  At  the 
time  of  his  death  Mr.  Martindale  was  serving  on  the 
committee  appointed  by  the  I'rivy  Council  last  year 
to  inquire  into  the  conditions  governing  the  sale  of 
poisons. 


Minimal  auii  ipatcnt  Citcratuv^, 


Class. 

I. — General  Plant,  Apparatus,  and  Machinery 

II. — Fuel,  Gas,  and  Light 

III. — Destructive    Distillation,     Tar    Products, 


IV. 


Petroleum 
-Colouring  Matters  and  Dyestuffs 


V. — Preparing,    Bleaching,    Dyeing,   Printing, 

and  Finishing  Textiles,  Yarns,  and  Fibres 

VI. — Colouring  Wood,  Paper,  Leather,  &c 

VII. — Acids,     Alkalis,    and     Salts,     and    Non- 
Metallic  Elements    

VIIT.— Glass,  Pottery,  and  Enamels 

IX. — Building  Materials,    Clays,    Mortars,   and 
Cements 


X. — Metallurgy  

XI. — Electro-Chemistry  and  Electro-Metallurgy 
XII. — Fats,  Fatty  Oils,  and  Soap  


Page. 
243 

Class 
XIII 

244 

XIV 

246 
247 

XV. 

XVI. 

249 

XVII. 

250 

XVIII. 

250 

XIX. 

255 

XX.- 

256 

XXL 

257 

XXII.. 

259 

XXIII.- 

252 

XXIV.- 

—Pigments  and  Paints;  Resins,  Varnishes, 
&c. ;  India-Rubber,  &c 

—Tanning;  Leather;  Glue,  Size,  Bone,  and 

Horn;  Ivory  and  Substitutes  

-Manures,  &c.  • 

-Sugar,  Starch,  Gum,  &c 

-Brewing,  Wines,  Spirits,  &c 

-Foods  ;    Sanitation  ;     Water  Purification  ; 
and  Disinfectants  

-Paper,  Pasteboard,  Cellulose,  Celluloid,  &e. 

-Fine  Chemicals,  Alkaloids,  Essences,  and 
Extracts   

-Photography  

-Explosives,  Matches,  &c 

-Ajialylical  Chemistry 


— Scientific  and  Technical  Notes  . 


•     ,  ^i^"f  Vtr,?^  Spbcipicahons  may  be  obtained  by  post  by  remitting  Scl.  each-the  price  now  fixed  for  all  speciSc^itions 
mcluded-to  C.  N.  Dalton,  Esq..  Comptroller  of  the  Patent  Office,  Southampton  Buildings.  Chancery  Lane,  Loudon,  W^? 
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264 
265 
265 
266 

268 
271 

272 
27.1 
276 
276 

284 

postage 


I.-PLANT.  APPARATUS.  AND  MACHINERY. 

EsGLisH  Patents. 

Fitteriny   Liquids,   and   Apparatus   therefor;    Method   of 

.      E.    Fiillner,    Herischdorf,    Silesia.      Eng.    Pat. 

22,852,  Nov.  12,  1901. 

A  drum  with  open  end  is  rotated  in  a  tank,  its  extremities 
being  tightly  packed,  by  means  of  rims  or  flanges,  against 
the  ends  of  the  tank.     The  drum  is  [.erforated,  and  a  band 


of  network  or  permeable  felt  passes  round  it  and  stretching 
rollers.  On  this  band  is  a  filtering  layer.  The  liquid  to 
be  filtered  or  clarified  is  introduced  into  the  tank,  and 
by  hydrostatic  pressure  passes  through  this  filtering  layer, 
which  retains  the  impurities,  into  the  interior  of  the  drum' 
and  runs  off  in  a  filtered  and  clarified  condition  from  the 
open  ends  of  the  drum.  When  the  filtering  layer  has 
become  charged  with  impurities,  it  may  be  "removed  by 
means  of  scr.-ipers  or  brushes,  and  the  uppermost  laver 
m.ay  then  be  made  up  by  introducing  disintegrated  fibrous 
m;iterial  into  the  liquid  under  treatment. — J.  A.  B. 
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Separulinq  Solid  Particles  of  Superior  Specific   Gravity 

from     Fluids    containing    them;     Apparatus   for    . 

■\V.  P.  Thompson,  Liverpool.  Eng.  Pat.  32,9.57,  Dec.  15, 
1900. 
A  MODIFIED  cyclone  dust  separator.  Dusty  air  or  other 
fluid  enters  tangentially  a  vertical  cylindrical  chamber  ;  the 
base  of  the  chamber  contiiins  a  flat  vertical  plate,  which 
supports  above  it  a  vertical  hollow  truncated  cone  ;  the  dust 
falls  through  the  annulus  formed  between  this  cone  and  the 
chamber  itself,  and  is  removed  by  means  of  a  double  valve. 
The  air,  free  from  dust,  leaves  the  apparatus  by  means  of  a 
central  pipe  in  the  upper  cover. — J.  W.  H. 

Refrigeration,    and   Apparatus   therefor;    Ammonia    Ab- 
sorption-Producing     Process    of   .       W.     Brothers, 

Prestwich.  Eng.  Pat.  4012,  B"eb.  25,  1901. 
A  VESSEL  containing  ammonia  is  connected,  through  a 
condenser,  by  a  pipe  with  another  vessel  containing  water; 
a  vacuum  is  always  present  in  one  or  other  of  these  vessels, 
and  no  pressure  above  that  of  the  atmosphere  is  permitted 
in  either  j  both  vessels  are  jacketed,  and  that  containing 
water  also  has  a  suitable  vessel  in  contact,  in  which  the  ice 
is  formed.  By  heating  the  first  vessel,  the  ammonia  is 
driven  off  and  absorbed  by  the  water  in  the  second ;  the 
flame  is  then  removed  and  cooling  water  circulated,  with  the 
result  that  the  rapid  evaporation  from  the  second  vessel 
produces  the  desired  refrigeration.  A  regulator  of  the  gas 
for  the  heating  burner  is  also  claimed. — J.  W.  H, 

United  States  Patents. 

Centrifugal  Extraction ;  Process  of .     J.  J.  Berrigan, 

East  Orange,    '  ew  Jersey,   U.S.A.     U.S.  Pat.  689,570, 
Dec.  24,  1901. 

The  centrifugal  machine  claimed,  is  intended  to  separate 
solids  in  a  dry  form  from  liquids  with  which  they  arc 
associated. 

A  circular  drum  revolves  eccentrically  on  a  vertical  axis, 
so  that  its  contents  separate  in  layers  in  crescent  form  ; 
two  holes  are  pierced  in  its  walls  to  remove  the  liquid  at 
places  where  the  liquid  layers  would  accumulate,  and 
scrapers  carry  the  separated  solids  round  the  walls  of  the 
drum,  where  they  become  freed  from  moisture,  and  are 
finally  discharged  through  an  opening  iu  the  wall  nearest 
the  axis  of  rotation. — J.  W.  H. 

Centrifugal  Machine.     J.  J.  Berrigan,  East  Orange,  New 

.Jersey,  U.S.A.  U.S.  Pat.  689,571,  Dec.  24,  1901. 
This  invention  relates  to  a  modification  of  the  machine 
described  in  U.S.  Pat.  689,570,  Dee.  24,  1901  (see  preceding 
abstract).  To  prevent  the  holes  through  which  the  liquid 
passes  becoming  clogged  with  solid  material,  tubes  are 
employed  which  project  into  the  liquid  layer  ;  the  mechanical 
arrangement  of  the  scrapers  is  also  simplified. — J.  W.  H. 

Centrifugal  Machine.     J.  J.  Berrigan,  East  Orange,  New 
Jersey,  U.S.A.     U.S.  Pat.  689,572,  Dec.  24,  1901. 

A  SERIES  of  separating  chambers  revolve  together  on  a 
vertical  axis  and  separately  on  their  own  axes,  which  are 
inclined  outwardly  to  the  main  axis.  A  liquid  containing 
solids  being  introduced  into  the  separating  chambers  by 
means  of  a  central  vertical  pipe,  meets- a  series  of  bnffle 
plates  iu  the  upper  part  of  each  separating  chamber,  which 
retain  the  solids  ;  the  separated  liquid  flows  out  of  the 
chambers  through  a  ring  of  holes  in  each  separator,  and 
the  solids  arc  driven  out  of  suitable  openings  in  the  upper 
cover  by  cenlrifugal  force. — J.  W.  H. 

Centrifugal  Separator  Drum.     E.  O.  Nilsson,   Waxholm, 
.Sweden.     U.S.  Pat.  689,620,  Dec.  24,  1901. 

The  upper  edges  of  separator  drums  of  the  type  which 
have  journals  both  above  and  below,  arc  screwed  on  the 
outside  and  made  conical  on  the  inside ;  the  covers  screw 
on  the  drum,  and  are  provided  with  lugs,  which,  when 
screweil  tightly  against  the  ecmical  surfaces,  expand  the 
edges  of  the  drums  and  make  a  very  secure  connection. 

-J.  \V.  11. 


IL-FUEL.  GAS.  AND  LiaHT. 

Lignite- Gas  ;  Firing  with  -,for  Potlerg  and  Earthen- 
ware Kilns.  Baier.  Thonind.-Zeit.,  25,  [146],  2125— 
2127. 

The  generator  consists  of  a  bricked  shaft  with  arched 
cover,  generally  rectangular  in  section,  and  of  an  area  of 
about  3  sq.  m.  The  front  side  is  fitted  with  flat  and  step 
grates,  on  to  which  the  coal  is  fed  through  a  ho]iper  above. 
The  temperature  of  the  gas  in  the  main  is  larely  higher 
than  150'  C,  falling  to  80 '—60'  C.  at  the  entrance  to  the 
combustion  chamber  of  the  kiln.  To  ensure  perfect  com- 
bustion, the  air  has  to  be  heated,  and  care  taken  to  effect 
an  intimate  mixture  of  the  gas  and  air,  the  best  results 
being  oblained  by  allowing  them  to  impiuge  at  right  angles. 
For  uniform  distribution,  the  gas  is  led  in  from  below, 
and  passes  through  a  number  of  upright  firebrick  pipes, 
perforated  with  small  circular  equidistant  apertures,  and 
extending  to  the  top  of  the  chamber.  The  author  has  also 
introduced  a  form  of  burner,  consisting  of  short  vertical 
perforated  pipes,  connected  by  hollow  horizontal  blocks, 
so  that  the  gas  is  discharged  both  horizontally  between  the 
individual  pipes,  and  vertically  through  the  cover  of  the 
burner. 

The  heating  of  annular  kilns  with  gas,  possesses  certain 
advantages  over  the  employment  of  heating  walls,  viz., 
greater  rapidity  of  heating,  reduced  outlay  on  material 
(the  gas  pipes  representing  a  weight  only  about  one-tenth 
that  of  the  heating  walls),  and  a  saving  in  the  expense  of 
fuel,  and  care  in  firing. — C.  S. 


Spirit ;  Solidified  ■ 


English  Patents. 

K.  C.  Wild,  Ehham,  Kent.     Eng. 


Solidified  spirit  is  generally  prepared  by  mixing  "  alcohol 
or  other  spirit"  with  a  soap-like  mass.  "  The  solid  sub- 
stance thus  formed,  when  ianitod,  melts,  and  if  the  vessel 
containing  it  be  upset  while  the  material  is  burning,  the 
ignited  mass  escapes,"  and  may  be  dangerous.  At  present 
such  solidified  spirit  is  supplied  in  tins,  &c.  The  inventor 
places  in  the  containing  vessel  some  absorbent  material 
such  as  one  of  cotton  wool,  cellulose,  or  slag  wool,  &c.,  and 
thus,  provision  is  made  for  such  possible  liquefaction  and 
escape  of  spirit  as  that  referred  to. — J.  F.  B. 

Gas  in  Gas  Producers,  and  its  Treatment  and   Utilisation 

in  Internal   Combustion   Engines  ;   Production   of  . 

P.    Naef,   New    Yort.     Engl   Pat.  781,   Jan.    11,    1901. 
(Under  Internal.  Conv.,  June  14,  1900.) 

The  specification  describes  a  number  of  combinations,  with 
a  gas-  or  oil-engine,  of  a  series  of  tubular  "  temperature 
i'lterchangers  "  (heat  economiscrs),  whereby  the  gas  and  air 
supplied  to  the  cylinder  of  the  engine  are  pre-heated  by  the 
gases  from  ihe  exhaust.  If  the  combustible  gas  be  delivered 
to  the  engine  in  a  hot  state  from  a  producer,  the  exhaust 
gases  are  used  to  heat  the  air  supplied  to  the  engine,  and 
also  to  heat  the  blast  supplied  to  the  producer.  By  intro- 
ducing water  along  ivith  the  air  blast  into  the  economiser, 
.steam  is  evolved,  which  is  utilised  in  the  producer.  The 
gases  from  the  producer  may  he  cooled  in  an  economiser, 
and  then  washed  for  the  recovery  of  by-products,  prior  to 
use  in  the  engine.  To  remove  the  smell  from  ihe  exhau.st 
gases,  they  may  be  passed  through  a  revolving  washer 
in  which  they  are  sprinkled  with  oil. 

A  suitable  form  of  gas  producer  is  also  described. — II.  li. 

Hydrocarbon  Burners  for  Heating  Purposes.  J.  A.  Mason, 
Philadelphia,  and  C.  J.  VVilson,  New  Vork.  Eng.  Pat. 
18,978,  Sept.  23,  1901. 

A  HYDROCARBON  burner,  adapted  for  locomobiles,  is  des- 
cribed, !u  which  the  oil  is  vaporised  by  passing  it  through 
a  serpentine  chamber,  heated  by  the  flame  of  the  burner 
itself.  The  vapour,  on  .its  way  to  the  burner,  has  to  pa.ss 
through  a  **  self-cleaning  strainer,"  which  consists  of  ft 
device  tilled  with  shot,  the  jolting  of  the  vehicle  causing 
a  continuous  agitation  of  the  shot,  and  thus  preventing  any 
'    clo^'ging  of  the  stiainer.  — II.  I!. 
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Carbide  of  Calcium.     J.  W.  VVoodall  and  F.  Wiudham, 
both  of  Loudon.     Eog.  Pat.  524j  Jan.  8,  1901. 

Calcium  carbide,  which  may  or  may  not  have  been  pre- 
viously treated  with  petroleum,  is  impregnated  with 
naphthalene,  by  being  immersed,  whilst  hot,  in  molien 
naphthalene.  This  impregnation  is  said  to  retard  the 
unduly  vigorous  action  of  water  on  carbide,  whilst  the  heat 
evolved  by  that  action  is  utilised  in  volatilising  the 
naphthalene,  which,  in  the  gaseous  form,  mixes  with  the 
acetylene.  The  illuminating  power  of  the  acetylene  is 
stated  to  be  thereby  improved. — ,J.  A.  B. 

Aceti/lcni;    Gas ;    Piocexs   or    Method  for    Trcatinij    and 

Piiri lying   .        J.    A.    liurgess,    Hradford,    Canada. 

Kng."  I'at.  241,  Jan.  3,  1901. 

With  the  object  of  removing  from  the  gas  the  matter 
which  fouls  the  pipes  and  burners,  the  gas,  after  leaving  a 
condenser,  is  caused  to  traverse  purifiers  containing,  in 
order,  charcoal  permeated  with  a  dry  met;illic  salt  (pre- 
ferably sulphate  of  iron),  calcium  carbide,  and  lava  or 
similar  material.  The  charcoal  is  saturated  with  a  solution 
of  the  salt,  and  dried.  The  inventor  states  that  the  occlu- 
sive property  of  the  charcoal  brings  the  impurities  into 
intimate  contact  with  the  metallic  salt  in  the  pores  ;  also 
that  he  believes  that  the  calcium  carbide,  in  addition  to 
removing  moisture,  has  a  purifying  action  on  the  gas. 
The  purifier  containing  lava,  is  preferably  kept  at  a  tem- 
perature slightly  below  the  decomi)osition  point  of  acetylene. 
The  lava  is  said  to  remove  vesicles  of  the  oily  hydrocarbons, 
otherwise  absorbed  by  the  lava  tips  of  the  burners,  which 
would  thus  become  fouled.  The  prepared  charcoal  and 
calcium  carbide  purifiers  may  be  applied  both  anterior  and 
posterior  to  the  storage  gas-holder. — J.  A.  B. 

Aceh/lrnc  Gas  for  Household  Lighlini/  or  other  Purposes; 

Apparatus  for  Gcneralinij .     T.  Uauthmell,  Holme, 

via  Carnforth,  Westmoreland.     Eng.  Pat.  491.5,  March  8, 
1901. 

An  improved  carbide  holder  for  use  with  the  apparatus 
protected  under  Kng.  Pat.  21,511  of  19U0  (this  Journal, 
1902,  34.)  is  described.  ]t  comprises  a  number  of 
superposed  semi-cylindrical  chambers  with  perforated  bot- 
toms, arranged  round  a  central  pipe,  by  which  the  gas 
evolved  passes  away. — J.  A.  B. 

Calcium  Carbide ;    Smelting  and  Reducing   Metals,   and 
Producing .     C.   Diesler.     Ens.   Pat.   930,  Jan.    14. 


ruducing 
1901 


See  under  XI.  B.,  page  261. 


/ncauileiceiU    Electric  Lamps  ;     lilow- Bodies   for    Nenist 

.     B.   M.    Drake,  iVJ.   Solomon,  and   Nernst    Electric 

Light,    Ltd.,   Westminster.      Kng.    I'at.    5U42,    Marcli    9, 
19U1. 

In  pieparing  the  rods  of  refraclory  sub<.tance,  rods  in 
fairly  long  lengths  are  passed  through  an  electric  arc  at  a 
uniform  rate,  and  are  then  cut  into  suitable  jneccs.  The 
material  for  making  the  paste  for  mounting  the  rods  is 
cither  I'u.sed  in  an  electric  furnace,  or  the  o.vides  are  formed 
into  a  thick  rod,  which  is  jiassed  slowly  through  u  large  arc, 
so  that  it  melts.  The  fused  material  is  then  ground  to  an 
impalpable  powder,  which  serves  as  the  mounting  paste. 

— H.  B. 

Arc  Lamps;  Electrodes  for  .     ^Metallic   Salt.]     H. 

Bremer,   Neheim  -  on  -  the  -  Ruhr,  Germany.     Eng.  I'at 
18,335,  .Sept.  11,  1899. 

A  LUMiMFEKous  metallic  salt,  or  other  substance  adapted 

to  lengthen  the  arc,  is  mixed  with  the  carbon  serving  as  raw 
J    material  lor  the   electrodes     This  reduces  the   noi.se  caused 

by  the  re-ignitiim  of  the  arc,  and  also  prevents  the  fre(|ueiit 
I    jumping  of  the  arc  from  one  spot  of  the  electrode  to  another,    i 
I    which  occurs  with  the  einploynieut  of  plate-shaped  or  other    ' 
j   arc-lamp  electrodes  having  a  comparatively  large  sectional 

area. — G.  H.  K. 


Umited  States  Patents. 

Coke    Oven.     R.    D.    Martin,   Alderson,   Indian  Territory, 
U.S.A.     U.S.  Pat.  690,748,  Jan.  7,  1902. 

The  object  of  this  invention  is,  in  a  series  of  coke  ovens, 
to  maintain  the  heat  in  a  drawn  oven  until  it  can  be 
recharged,  and  thus  assist  in  igniting  the  coal  in  a  newly- 
charged  ovi'u.  Each  oven  is  connected  with  its  tw<i 
neighbours  on  its  opposite  s'des  by  two  V-sha]ied  passages, 
opening  into  the  ovens  just  above  the  normal  level  of  the 
coal,  while  the  point  of  the  V  extends  either  horizontally  or 
vertically  through  the  wall  in  .Mich  a  positicn  that  a  dumper 
may  be  easily  worked  so  as  to  open  or  clo.se the  iiassaire.  If 
anoven  has  cooled  down  hcfiirc  recharging,  the  gases  from  its 
neighbours  are  directed  into  it;  or  the  gases  may  be  thus 
admitted  thereto  directly  after  that  oven  is  charged.  In 
either  case,  the  ordinary  gas  outlet  in  the  neighbours  is 
closed  by  a  tighily  fitting  sto|ipei-,  while  the  outlet  in  the 
oven  under  notice  is  open. — R.  S. 

Artificial  Fuel ;  Manufacture  of .     E.  Spriugborn, 

Loudon.     U.S.  i'at.  690,888,  Jan.  7,  1902. 

Caubonaoe3us  material  of  poor  combustible  (|uality  is 
impregnated  with  sugar,  then  immersed  in  •'  a  solution  of 
coal-tar,  petroleum,  and  resin,"  to  which  is  afterwards  added 
an  alkaline  solution.  The  product  is  afterwards  allowed  to 
dry,  and  is  then  compressed. — R.  S. 

Coke-tnaking ;  Plant  for  .     W.  Kennedy,  Alleghany, 

Penn.,  U.S.A.     U.S.  Pat.  691,148,  Jan.  14,  1902. 

Two  lines  of  hearths  and  two  or  more  series  of  removable 
ovens  are  employed.  The  coal  is  discharged  from  cars 
down  a  shute  to  a  bucket,  which  is  suspended  from  a  trolly 
running  on  overhead  rails.  The  bucket  has  a  discharge 
opening  in  the  bottom,  and  by  this  means  the  coal  is 
discharged  into  an  oven.  Each  oven  is  connected  with  the 
gas  n-.ain,  special  removable  connections  being  provided. 
The  gas  may  he  washed  or  otherwise  treated,  or  may  be 
utilised  directly  for  heating  purpo.ses,  tubular  connections 
being  provided  for  leading  it  to  combustion  chambers  and 
flues  beneath  the  hearths.  When  the  fuel  is  coked  in  any 
oven,  that  oven  is  connected  to  an  overhead  traveller,  ana 
bodily  shifted  or  slid  on  to  a  car,  running  on  rails',  the 
sidrs  of  the  car  being  let  down  to  form  a  bridge.  When  the 
oven  and  coke  are  in  position  on  the  car,  the  sides  of  the 
latter  are  raised,  and  the  oven  is  then  lifted  off  and  carried 
back  to  a  hearth  for  another  coking  operation.  A  cover, 
carried  by  another  overhead  traveller,  may  be  placed  over 
the  coke  in  the  ear,  and  the  coke  quenched  by  steam  intro- 
duced through  nozzles  passing  through  the  sides  of  the  car- 
or  the  car  may  be  shifted  to  discharge  the  coke  into  water! 
The  coke  may  linally  be  discharged  down  a  chute,  from 
which  it  may  be  raised  by  an  endless  chain  of  buckets  to 
elevaled  store  bins. — K.  .S. 

Gas  Producer.     11.  Hyatt,  Cleveland,  Ohio,  USA 
U.S.  Pat.  689,673,  Dec.  24,  1901. 

The  object  of  the  invention  is  to  provide  for  the  eflfective 
agitation  of  all  portions  of  the  mass  of  incandescent  fuel  in 
a  gas  producer,  so  as  to  prevent  the  formation  of  clinkers, 
and  insure  a  uniform  flow  of  air  throughout  all  portions  of 
the  mass.  The  producer  is  provided  above  the  fuel  level 
with  a  rock-shaft,  extending  across  it,  and  composed  of  a 
series  of  sections  connected  together,  each  section  carrying 
a  poker.  The  shaft  is  laterally  reciprocated  as  well  as 
rocked.  The  shaft  and  pokers  are  hollow,  and  cold  water 
is  continuously  j>assed  through  them. — R.  S. 

Gas  Producer.     W.  Swindell,  Alleghany,  Penn.    USA 
U.S.  Pat.  689,660,  Dec.  24,  1901.        ' 

The  gas  producer  is  an  inipiovement  on  that  described  in  a 
lormer  patent  by  the  same  inventor  (US.  Pat.  674,104,  1901). 
The  producer  is  rectangular,  and  the  internal  side'wall's  iiegiii 
to  slope  inwardly  and  downwardly  at  about  half  the  height 
of  the  producer,  and  are  continued  by  two  side  grates,  which 
do  not,  however,  meet  at  the  centre.     Longitudinal'  steam 
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blast-pipes  extend  along  the  lower  edges  of  the  grates. 
Parallel  with  the  side  walls,  and  reachiiie  down  from  the 
roof  to  the  lerel  where  these  walls  begin  to  slope,  are  two 
internal  walls,  forming  two  side  compartments.  These  com- 
partments are  again  divided  by  cross  walls  into  four  chambars. 
The  latter  form  the  charging  and  gas-generating  chambers. 
They  are  charged  alternately,  so  that  a  different  kind  of  gas 
is  developed  at  any  moment  in  the  several  compartments. 
The  central  space  between  these  two  parallel  walls  is  divided 
by  a  transverse  wall.  Openings  are  provided,  so  that  the 
t'as  may  pass  either  directly  or  indirectly  from  each  of  the 
gas-generating  chambers  to  one  of  these  central  compart- 
ments, from  which  it  escapes  below  the  dividing  wall  to  the 
other  central  compartment,  and  thence  passes  away  to  the 
nsual  outlet,  within  which  is  placed  a  damper.  The  arrange- 
ment of  the  two  central  chambers  causes  the  gases  to 
thoroughly  mix  before  they  escape — 1{.  S. 

Smoke  or   Vapour  Condenser.     S.    G.   Merrick,  Philadel- 
phia, Penn.,  U.S.A.     U.S.  Pat.  689,682,  Dec.  24,  1901. 

The  smoke  or  vapour  is  led  into  one  chamber  of  a  box 
divided  by  a  wall  into  two  compartments.  This  wall  ex- 
tends from  the  top  of  the  chamber  to  about  half  the  depth, 
its  lower  end  dipping  in  water.  Within  the  box  there  is 
mounted,  upon  a  horizontal  rotating  shaft,  a  canical  vessel, 
the  inside  of  which  is  formed  into  a  series  of  spiral  passages, 
by  means  of  metal  ribbon  secured  to  the  shaft  and  to  the 
periphery.  The  open  end  of  the  vessel  within  the  smoke- 
receiving  chamber  is  the  larger,  and  its  edge  is  notched.  The 
narrower  end  is  placed  within  the  second  or  outlet  chamber, 
and  is  provided  with  a  perforated  end  plate,  while  its  sides 
may  also  be  perforated  near  the  end  plate.  The  conical 
vessel,  as  it  rotates,  draws  in  "  alternate  portions  of  smoke 
or  gas  as  the  mouth  is  above  water,  and  of  water  as  the 
mouth  is  below  water."  The  water  and  smoke  are  passed 
onwards,  and  are  thoroughly  mixed  together,  especially  as 
the  space  becomes  smaller  in  consequence  of  the  conical 
form,  the  result  being  that  "  acid,  alkaline,  or  oleaginous 
vapours  "  are  absorbed  by  the  water,  and  may  be  recovered 
by  distillation,  while  the  purified  smoke  is  allowed  to  escape 
from  the  outlet  chamber. — R.  S. 


III.-DESTEUCTITE  DISTILLATION. 
TAR  PRODUCTS.  PETROLEUM. 

Naphtha  from   Baku  and  Grosny  ;   Decomposition    Pro- 
ducts of .     K.   W.   Charitschkow.     Westu.  shirow. 

weschtsch,,  1901,   2,  IgS.     Chem.-Zeit.,  1902,  26,   [2], 
Rep.  7. 

Destructive  distillation  of  the  naphtha  residue,  with  the 
object  of  obtaining  new  products  and  increasing  the  yield 
of  illuminating  oil,  proved  un.successful  in  the  case  of  Baku 
naphtha,  the  kerosene  so  obtained  being  of  little  value. 
On  the  other  hand,  the  process  appeared  promising  as  a 
means  of  working  up  the  residues  in  the  Grosny  naphtha 
industry,  where  it  is  very  dirticult  to  obtain  more  than  '20 
per  cent,  of  kerosene  v.ithout  leaving  resinoid  residues, 
which  are  difficult  to  work  up  subsequently.  Part  of 
these  products  might  be  subjected  to  destructive  distillation 
and  the  decomposition  products  added  to  the  residual  part. 
This  would  yield  a  Hquid  fuel  resembling  ]!»ku  nrjsut  in  its 
consistency,  ignition  point,  and  other  properties.  The 
distillation  process  could  be  continued  till  the  residue 
is  either  coked,  or  until  a  hard  resinous  mass  is  obtained. 
The  first  method  would  be  disadvantageous,  owing  to  the 
difficulty  of  ultimately  clearing  the  still  of  coke,  but  the 
latter  method,  wherein  the  coking  stage  is  not  reacjied, 
could  be  employed  with  advantage. 

The  experiments  showed  that  Grosny  naphtha  yielded 
more  coke  than  Baku  naphtha  on  complete  decomposition, 
which  pointed  to  the  former  containing  a  higher  proportion 
of  substances  dissociated  by  heating.  It  was  also  found 
that  the  distillates  of  the  decomposition  products  of  both 
kinds  of  naphtha  consisted  of  practically  identical  fractions 
from  a  technical  point  of  view.  The  residues  from  these 
ilistillatious  might  be  used  to  improve  the  naphtha  residues 
from  the  ordinary  distillation. — C.  A.  M. 


Ukitkii  SrxTES  Patents. 

Saimliist ;  Apparatus  fur  Distilling .   E.  S.  Hutchinson, 

Washington,  Columbia.    U..S.  Pat.  689,723,  June  24,  1901. 

The  apparatus  claimed,  is  for  the  continuous  distillation  of 
sawdust  and  the  recovery  of  by-products,  aod  consists  of 
an  externally  heated  retort,  which  comprises  (1)  a  drying 
section,  heated  to  a  comparatively  low  tenipeniture  to 
remove  aqueous  vapours,  which  are  not  further  treated  ; 
(2)  a  distilling  section,  located  below  the  drying  section, 
in  which  the  material  is  subjected  to  a  reUtively  higher 
temperature  to  expel  the  lighter  vapours,  which  are 
condensed  and  suitably  recovered  ;  (3)  a  lower  distilling 
section,  heated  to  a  temperature  sufficiently  high  to  remove 
aud  recover  the  heavy  by-products;  and  (4)  preferably 
using  a  part  of  the  fixed  gases  passing  from  the  condensers, 
as  a  means  for  fmrnishing  heat  to  carry  on  the  distillation 
after  the  retort  has  been  started,  and  sufficient  gas  is 
generated  for  that  purpose.  Each  section  is  divided  into  a 
plurality  of  horizontally  arranged  passages,  through  which 
the  sawdust  is  conveyed,  and  during  its  passage  the  distil- 
lation is  accomplished.  Means  are  provided  for  circulating 
heat  and  producing  a  uniform  temperature  in  the  different 
sections,  thereby  preventing  loss  by  decomposition,  so 
common  in  externally  heated  retorts.  The  charcoal  on 
leaving  the  final  section  is  fed  into  an  exit  chamber  of 
special  constxuction,  which  a<lmits  of  its  continuous  removal 
from  the  retort  without  loss  of  by-products  and  vapours. 
28  claims.— D.  B. 

Distilling  Apparatus.     J.  S.  Roake,  Brooklvn,  New  York. 
U.S.  Pat.  690,611,  May  18,  1901. 

I.\  certain  processes  of  distillation,  notably  in  the  destructive 
distillation  of  wood,  inflammable  hydrocarbon  gas  is  carried 
over  in  considerable  quantity  from  the  retort  with  the  other 
products  to  the  receiver.     The  proposed  method  of  disposal 
of  the  gas  in  such  a  manner  that  it  may  at  all  times  escape 
freely  and  safely  from  the  receiver,  is  claimed,  all  danger  of 
accident  by  fire  being  reduced  to  a   minimum  or  entirely, 
avoided.     The  receiver  is  provided  with  two  escape   pipesj 
one  communicating   with  a  heating  burner  or  receiver, 
which  the   gas  may  be  either  economically  utilised  or  elsi 
stored,  if  desired,  and   the  other  leading  to  the   open  airl 
where  the  gas  may  be  safely  ignited  and  burned,  and  a  single" 
controUing  device  so  constructed  that  the  flow  of  gas  may 
be  directed  through  either  pipe  or  divided  between  them. 

— D.  B. 

Wa.v ;     Manufacture    of  Mineral   .     E   von    Boyen,  J 

Haraburg-Steinwiirder,    Germany.      U.S.    Pat.    689,38lj 
April  30,  1900. 

The  process  claimed,  consists  in  producing  from  bituminous 
brown  coal  (lignite),  a  wax-like  substance  consisting  of  an 
acid  and  an  unsaturated  hydrocarbon,  by  treating  the  coal 
with  hot  petroleum  spirit,  benzene,  or  other  suitable  solvent, 
aud  converting  the  extract  into  mineral  wax  by  subjecting  it 
to  distillation  with  superheated  steam,  under  diminished 
pressure.  The  purified  product  is  a  white,  hard,  crystalline 
substance,  melting  at  70^  ('..  which,  unlike  paraffin,  is 
partly  saponified  by  alkali  and  completely  carbonised  by 
concentrated  snlpburic  acid. — D.  B. 

Wax   from    Bituminous    Brown    Coal  ;     Manufacture    of 

.Mineral    .       1).    von    lioyen,    Hamburg,   Germany. 

U.S.  Pat.  690,693,  Jan.  3,  1901. 

This  process  dillers  from  that  described  in  the  preceding 
abstract  in  that  the  extraction  by  means  of  costly  solvents 
is  avoided.  The  lignite  is  subjected  to  destructive  distil- 
lation in  the  presence  of  superheated  steam,  and  the  product 
redistilled  in  the  presence  of  superheated  steam  under 
reduced  pressure. — D.  B. 

Acetone;    Process  for   Making  .      .].  L.    Hawliczek, 

Liverpool,  England.     U.S.  Pat.  690,724,  Jan.  7,  1902. 

StE  Eug.  Pat.  1S9S,  l.i,907  (this  Jourual,  1899,  824). 

—A.  C.  W. 
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IV -COLOURING  MATTERS  AND 
DYESTUFFS. 

Indi'jo ;     Methyl    Dcriratices    of  .      M.    Kiiliani    iiiiil 

M.  Chikashifje.  Amer.  Chem".  J.,  27,  [l]-  '  —  IS-  (l^ee 
also  this  Journal,  I'.IOO,  890— S91.) 
This  authors  have  prepared  homologues  of  indigo  by  fusinj; 
homologiies  of  chloro-aeetanilide  with  caustic  potash,  in 
the  manner  that  ordinary  indigo  may  he  obtained  from 
chloro-acetinilide  (this  Journal,  18911,  281  and  1121).  The 
following  system  of  numeration  is  adopted  :— 


^^\^^\ 


I*     2 


CO 


/ 


,Nh/6\ 

\coy 


6.(i'Diimlkijl  indiyo  is  obtained  by  fusing  100  parts  of 
chloro- acet -o- toluide  with  17.5  parts  of  dry  powdered 
caustic  potash  and  25  parts  of  potassium  carbonate.  It  is 
puritied  by  sublimation  or  by  precipitation  from  a  chloro- 
form solution.  The  sublimed  product  crystallises  in  prisms 
very  closely  resembling  ordinary  indigo  in  appearance. 
Characteristic  is  the  solubility  iu  alcohol  (1  :  2,000),  and  in 
chloroform  (1  ;  500). 

a  y -Dimethyl  indigo  is  similarly  prepared  from  chloro- 
acetm-toluide,  m.  pt.  141"  C,  but  potassium  carbonate  is 
not  added  to  the  melt. 

A. i' -Dimethyl  indiyo,  which  is  formed,  under  similar 
conditions  to  the  above,  from  chloro  -  acet  -p  -  toluide,  is 
identical  with  the  dimethyl  indigo  already  known  (this 
Journal,  1890,  28)  ;  1891,  758  ;  also  I3er.,  33,  2648).  The 
80-called  m-meihyl  indigo  (Ber.,  16,  817)  obtained  from 
o-nitro-m  methylbenzaldehyde  is  not  identical  with  any  of 
these  isomers. 

i.d.i'^'-Telramelhyl  indigo  was  prepared  by  fusing 
chloro-acet-uKs^m.-metaxylide,  m.  pt.  143"  C,  with  caustic 
potash;  and  similarly  3.4.&.3'4'6'-he.tumelk;il  indigo  was 
obtained  from  chloro-acet-pseudocumidide,  m.  pt.  158 '5°  C, 
but  only  in  small  quantity. 

The  methyl  derivatives  of  indigo  are  all  more  soluble  in 
organic  solvents  than  ordinary  indigo.  The  best  means  of 
characterising  them  appears  to  be  the  observation  of  the 
absorption  bands  in  a  chloroform  solution  (Ber.,  16,  2051). 

Position  of  the  Maximum  Darkness  in  the  Absorption 
Bands  of  the  Methyl  Indigos  (^Chloroform,  Solution). 


Ordinary  indigo 

6.6'-dlmethyl  indigo 

6.6'-  „  

4.4'-  „  

4.6.4'ti'-tetramelhyl  indigo 


622-7 
643- 6 
619-2 
643-7 
662-7 


A,  +  Aj 


687-6 
615-7 
698-1 
G23-7 
631-7 


605-1 
ie9-7 

i;o8-6 

63! -2 
647-2 


With  regard  to  the  mechanism  of  the  reaction  between 
chloro-aeetanilide  and  potash,  the  authors  bring  a  con- 
siderable amount  of  fresh  experimental  evidence  to  uphold 
thoii-  view  (Amer.  Chem.  J.,  24,  167),  that  the  reaction 
depends  for  its  success  on  the  intermediate  formation  of 
diphenyldiketopiperazine,  and  the  subsequent  transformation 
of  this  substance  into  Indigo  by  more  complicated  changes. 

— H.  L. 

Diazo   Componnds  ;    Action  of  fli/pophosphorons  Acid   on 

.       [^Diphenyl    and     Benzene     Hydrocarbons,    (J'c] 

J.  Mai.     Ber.,  1902,  35,  [1],  162— I6:i. 

The  author  finds  that,  by  the  action  of  hypophosphorous 
acid,  diazo  compounds  are  converted  mainly  into  the  hydro- 
carbons, the  other  decomposition  products  being  formed 
only  in  small  amount.  The  commercial  acid  (sp.  gr.  1- 1.5) 
may  be  employed,  or  the  calcium  salt  mixed  with  the 
equivalent  quantity  of  sulphuric  acid.  Thus,p-diaxotolueiic 
chloride  with  hypophosphorous  acid  gives  67  pur  cent, 
of    the   theoretical   proportion   of    toluene  ;    diazobeuzeue 


chloride  yields  1  grm.  of  benzene  and  0-5  grm.  of  diphenyl 
for.Sgrms.  of  aniline  diazotised,  adyestuffof  the  ludopheuol 
type  being  also  formed;  tetrazodiphenyl  gives  6)  percent, 
of  the  theoretical  yield  of  diplienyl,  which  may  hi;  adi'an- 
tageously  prepared  by  this  method  ;  a-diazonapbthalene, 
when  treated  with  hypophosphorous  acid,  yields  naplitha- 
lene  but  slowly,  the  reaction  being  hastened  by  gentle 
heating.— T.  H.  P. 

Naphthalene;    peri- Derivatives    of \_Iienzimidazole 

Dyestuffs'] ;  Ring  Formation  from.    E.  Noeltiug.    Chem.- 
Zeit.,  1902,  26,  [1],  5. 

It  was  shown  by  Terris-ie  many  years  ago  that  niiilithalic 
anhydride  yields  with  resoreinol  a  product  resembling 
ordinary  fluorescein  in  all  respects.  The  author  h;vs  found 
that  the  phenol  and  pyrogallol  derivatives  of  naphthalic 
acid  can  also  be  readily  prepared,  but  all  his  attempts  to 
obtain  oxynaphthanthraquinone  have  been  unsuccessful, 
the  formation  of  a  ring  with  seven  bonds,  being  apparently 
impossible. 

;D('ri-Naphthylenediamine  closely  resembles  the  ortho 
derivative.  Thus,  on  treatment  with  nitrous  acid,  it  j-iclds 
an  azo  imino  compound  :— 

N 


N     NH 

I       I 

I       I       I 

According  to  Ladenburg,  its  hydrochloride,  when  heated 
with  benzaldehyde,  yields  hydrochloric  acid — a  reaction 
which  points  to  the  formation  of  an  aldehydiae  : — 

C(C8H,) 
N     N(CHj.CsHi) 

I       I       , 
\/\/ 

It  does  not  react,  however,  with  benzil  or  phenanthraquinone, 
which  again  shows  its  disinclination  to  form  a  ring  with 
seven  bonds.  On  the  other  hand,  it  readily  forms  anhydro 
bases  (imidazoles).  Thus,  on  heating  finely-pulverised  acet- 
peri-nitronaphthylamine  (m.  pt.  191°  C.)  for  a  short  time 
on  the  water-bath  with  a  mixture  of  tin  chloride  and  con- 
centrated hydrochloric  acid,  a  yellow  granular  reduction 
product  is  obtained,  which,  when  recrystallised  from  water 
containing  hydrochloric  acid,  forms  long  yellow  needles 
with  the  composition,  CijHuNjCl.  The  properties  of  the 
compound  also  correspond  with  what  might  be  expected 
from  the  imidazole  hydrochloride  :  — 


I 


The  salt  is  readily  soluble  in  hot  water,  but  only  dissolves 
with  difliculty  in  cold  water.  It  is  insoluble  in  ether  and 
benzene,  but  readily  soluble  in  alcohol.  The  free  base  is 
precipitated  by  the  addition  of  alkali  or  an  acetate,  but 
cannot  be  obtained  in  a  crystalline  condition. 

On  treatment  with  phthalic  anhydride  and  zinc  chloride, 
it  gives  a  yellow  colour — a  reaction  characteristic  of  the 
group  N:C(CH3)N.R. 

Benzoyl-/)eri-napIithylamine  yields  an  analogous  benzenyl 
derivative  on  reduction.  The  methylimidazole  (the  ethenyl 
derivative)  forms  yellow  salts,  which,  however,  have  no 
tinctorial  power,  whereas  the  phenylimidazole  (the  benzenyl 
derivative)  dyes  silk  and  cotton  a  yellow  colour. 

On  treating  ;ic;-(-naphthylenediamiuc  with  2  mols,  of 
dimethyl-2)-au)iuobenzaldehy<lc  or  protocatechuie  aldehyde 
iu  alcoholic  solutiou,  together  with  a  little  hydrochloric  acid, 
compounds  are  obtained,  which   must  be  regarded  as   the 
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diiiiethylamiuo-  and  dihydroxy-derivatives  of  Ladenbiirg's 
aldehydine.  liolh  have  tinctorial  properties,  the  fornjer 
bcinjr"  a  basic  yellow  dyesttiff,  and  the  tatter  producing  a 
yellow  colour  mth  an  alum  mordant  and  an  olive-brown 
colour  with  an  iron  mordant. — C.  A.  M. 


Purazole  Derivatives.     E.  Buchner  and  C. 
Ber.,  1902,  35,  [1].  31—34. 


,  d.  Heiile. 


AcooRDiNi;  to Knorr  (Annalen,  279,  lUO)  the  decomposition 
of  complicated  pyrazole  derivatives  yieldi  only  a  single 
product  in  place  of  the  3-  and  5-methylpyrazoles — 


CH 


/ 


G(CH3):N 
>CH— NH 


CH 


/ 


CH=N 

\ 

C(CH,):NH 


which  theory  predicted.  On  the  other  hand,  Buchner  and 
H.  Dessauer  (lier.,  26,  25^)  found  that  the  condensation 
of  cinnamic  ethyl  ester  and  dia/.o-acetic  methyl  ester,  and 
of  cinnamic  methyl  ester  with  diazo-acetic  ethyl  ester  gave 
two  different  products — 


CbH5CH<^ 


c.n.CH 


C(C0,C»H5'):N 

\ 
CH(C0,CH3).NH 

.C(C0.,CH3):N 
\CH(C02C2H5).NH 


melting  respectively  at  76°  and  107°  C. 

The  authors  have  now  iuvestig.ated  the  behaviour  of 
these  i'^omeric  phenylpyrazoliue  dicarboxylic  esters  towards 
an  oxidising  agent,  and  find  that  both  derivatives  yield  the 
same  ]iroduct,  if  either  of  them  be  dissolved  in  chloroform 
and  treated  with  the  theoretical  quantity  of  bromine  in  tlie 
cold.  Hydrobromic  acid  is  evolved,  and  after  standing  two 
days,  the  solution  is  extracted  with  ether,  the  ethereal  solution 
washed  with  sodium  carbonate,  dried,  and  evaporated  The 
new  product,  4-ijhenylpyrazole  dicarboxylethylmethyl  ester, 
separates  in  rhombohedral  crystals  or  needles  melting  at 
105"  C.  On  hydrolysis  by  boiling  with  liydrochloric  acid, 
4-phenylpyrazole  dicarboxylic  acid  melting  at  about  246°  C, 
is  obfaiued,  and  this  product  on  heating  gives  off  carbon 
dioxide,  yielding  4-phenylpyrazole  melting  at  228°  C. 

— T.  A.  L. 

i-Pijrazole  Carhoxylic   Acid  from   i-Phenylpi/razole      VV. 
Behaghel  and  E.  Buchner.    Ber.,  1902,  36,  [i],  34— 35. 

The  4-phenylpyrazole,  melting  at  22tS°  G.  (see  previous 
abstract),  is  converted  by  the  action  of  fuming  nitric  acid 
into  a  nitro  and  a  dinitro  product.  The  latter  crystallises 
from  water  in  light  yellow  needles,  melting  at  209°  C.  The 
crude  product  of  nitration  gives,  on  reduction  with  tin  and 
hydrochloric  acid,  a  readily  oxidi.sable  amino  eonipound, 
which,  on  oxidation  with  permanganate,  and  separation  by 
means  of  its  copper  salt,  yields  4-pyrazole  carhoxylic  acid, 
melting  at  275°  C— T.  A.  L. 

Pheni/lareliilenc  and  Diazoacetic  Ethyl  Ester.    E.  Buchner 
and  L.  Lehmann.     Ber.,  1902,  35,  [1], 35— 37. 

CiiNDKNSATiON  takcs  placc  between  these  twu  substances 
when  equimolecular  proportions  are  heated  together  in  a 
sealed  tube,  in  a  water-bath,  for  eight  hours.  The  product, 
5-3-phenylpyrazole  carhoxylic  ethyl  ester,  crystallises  from 
ether,  and  melts  at  140°  C.  The  corresponding  meihyl  ester 
melts  at  182°  C.  On  boiling  with  caustic  soda  lye,  and 
acidifying,  both  these  esters  yield  5  ■  3-pheuylpyrazole  carh- 
oxylic acid,  which  crystallises  from  water  in  thin,  colourless 
needles,  melting  at  234°  C.  This  acid,  when  heated  from 
1 10°  to  150°  C,  so  long  as  carbon  dioxide  is  evolved,  and 
subseipiently  distilled  and  fractionated  at  307°  C.  (759  mm.), 
yields  the  free  base  5(:!)-phenylpyrazole  as  an  oil  which 
soon  solidifies.  It  dissolves  in  much  boiling  water  and 
separates  as  a  colourless  crystjUine  powiler,  melting  at  78  C. 
It  is  doubtful  whether  the  phenyl  group  is  in  the  5-  or  the 
3-po8ilion. — T.  A.  L. 


5{S)-Pi/razule  Carhoxylic  Acid  from  5(^!i)-  Phenylpyrazote. 
E.  Buchner  and  C.  Hachumian.  Ber.,  1902,  35  [I], 
.■!7-42. 

It  has  already  been  shown  (see  above)  that  by  suitable 
treatment,  4-pheuylpyrazolc  yields  4-pyrazole  carbo.xylic 
acid.  In  a  similar  manner,  the  second  C-phenylpyrazolc 
yields  C-pyrazole  carhoxylic  acid,  both  of  which  are  known 
substances.  The  synthesis  by  means  of  diazo-acetic  ester 
(see  preceding  abstract)  docs  not  give  a  good  yield,  aud 
5(3)-pheuylpyrazole  is  obtained,  preferably  by  Knorr's 
method,  from  sodium  benzoylaldehyde,  hydrazine  sulphate, 
and  soda  lye  (Ber.,  28,  697).  The  product,  on  treatment 
with  ten  times  its  weight  of  fuming  nitric  acid,  yields  nitro- 
phenylpyrazole,  crystallising  from  alcohol  in  needles  melting 
at  192°  C.  (Ber.,  28,  698).  A  dimtro  product  is  obtained 
by  heating  the  solution  of  phenylpyrazole  in  red  fuming 
nitric  acid  on  the  water-bath.  The  substance  separates 
from  alcohol  in  colourless  needles  melting  at  212°  C.  The 
sodium  and  potassium  salts  explode  on  heating.  The  nitro- 
compound, on  reduction  with  tin  and  hydrochloric  acid, 
yields  amino-5(3)-phenylpyrazolc,  which  melts  at  104°  U. 
and  boils  at  290 '—300°  C."  (12  mm.).  It  gives  salts  and 
the  following  derivatives  :  —  Acetaminophenylpyrazole, 
colourless  needles  from  water,  melting  at  207°  C.,  benzoyl 
derivative  melting  at  227"  C,  benzylidene  derivative  melting 
at  about  65°  0.,  and  thiourea  derivative  melting  at  202°  C. 
When  heated  with  methyl  alcohol  and  methyl  iodide  to 
120"  C,  the  amino  compound  yields  the  di-iodomethylate  of 
trimethylaminopheuylpyrazole,  which  crystallises  in  colour- 
less needles  melting  at  2 1 1"  C,  whilst  the  addition  of 
bromine  to  a  solution  of  the  base  in  ether,  and  subsequent 
treatment  with  sodium  carbonate  solution,  gives  tribrom- 
aminophenylpyrazole,  melting  at  207"  C.  On  oxidising  the 
base  with  permanganate,  and  separation  of  the  product  by 
adding  copper  acetate,  a  precipitate  of  basic  copper  pyrazole 
carboxylate  is  obtained,  which,  on  decomposition  with  hydro- 
gen sulphide,  yields  5(3)-pyrazole  carhoxylic  acid  melting 
at  212"  C.  When  heated  to  a  slightly  higher  temperature, 
carbon  dioxide  is  evolved,  and  pyrazole,  melting  at  69"  C, 
is  formed.  The  authors  also  find  that  v.  liotheuburg's 
oily  phenylpyrazoliue,  obtained  by  heating  cinnamic  alde- 
hyde with  an  excess  of  hydrazine  hydrate,  on  oxidation 
with  bromine  in  chloroform  solution.ooly  yields  5(3)  -phenyl- 
pyrazole, melting  at  78"  (.'.— T.  A.  L. 

Diamond    Yellow   G    [Azo  Dyestuff]  ;    Netv  Method  for 
Preparing .     G.  Schultz.     Farber-Zeit.,  13,  [2],  21. 

This  dyestuff  is   usually  prepared  by  comliining  m-diazo- 
benzoic  acid  with  salicylic  aeid.     The  author  shows  that  a 
hydroxyazobenzoic  acid  identical  with  the  above  is  obtained  J 
when  Hi-azoxybenzoic  acid  is  dissolved   in  fuming  sulphuric  ( 
acid.     The  intramolecular  change  which  takes  place  may  be 
represented  by  the  following  formuUe  : — 

GOGH  COOH 

O 
COOII_  _GOOH 


\y 


\_/ 


-II.  L. 


ENGi.isn  Patents. 


Sulphur  Dyesluffs.  [Sulphide  Dyesltiffs.']  1.  U.  Shillito, 
London.  Erom  J.  H.  Geigy  and  Co.,  Basle,  Switzerland. 
Eng.  Pat.  1644,  Jan.  24    1901. 

BitowN  dyestuffs  for  unmordanted  cotton  are  obtained  by 
the  two  following  methods.  Fusing  alkali  polysulphides 
with  )H-tolyline  diamine  and  eerlain  dicaibcix\lic  acids, 
such  as  phtbalic  or  succinic  aeid  or  their  anhydrides, 
thiodiglycollie  acid  or  oxalic  aeid,  or  else  heating  an  azo 
dycstulf  obtained  from  3-naphthol  and  its  sulphonic  acids 
with  sodium  sulphide  to  a  high  teui]icrature.  (See  also 
Er.  Pat.  306,635  ;  this  Journal,  1902,  44.)-— T.  A.  L. 
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Colouring  Matter  [Anthracene  Di/estuffs},  and  Derivatives 
thereof,  and  the  Employment  thereof  in  Dyeing;  Manu- 

farlurc  ani   Vrodnclion   of  New   .1.    Y.  Johnsou, 

"l.onrlim.  From  Thv  IJuiische  Auiliti  und  Soda  Fabrik, 
LiidwigsUafen,  Germany.     Eng.  Pat.  3239,  Feb.  14,  1901. 

See  Fr.  Pat.  309,503  (this  Journal,  1902,  42.).— T.  A.  L. 

Blue   Culominy   Matters  [Sulphide   Dyestuffs']   and  Intcr- 

me  Hate  I'roiiuctx  ;   Manufacture  mid  Prodiietion  of  . 

J.  Y.  Johnson,  London.  From  The  Badisehe  Anilin  und 
Soda  Fabrik,  Ludwig^hafen,  Germany.  Eng.  Pat  4024, 
Feb.  25,  1901. 

See  Fr.  Pat.  .308,557  (this  Journal,  1902,  43) — T.  A.  L. 

Colouring  Matters  [Sulphide  Dyestuffs]  containing  Sul- 
phur. J.  y.  Johnson,  London.  From  The  Badisehe 
Anilin  und  Soda  Fabrik,  Ludwigshafen,  Germany.  Eng. 
Pat.  6545,  March  28,  1901. 

If  2,4. 1  dinitro-acetanilide  (obtained  by  nitrating  acet- 
anihde)  be  heated  with  sulphur  and  sodium  fuljihide,  dyestuffs 
are  formed  which  give  brown  shades  on  cotton  from  an 
alkaline  sulphide  bath.  The  shades  produced  are  fast  to 
acids,  washing,  and  light,  so  that  a  subsequent  treatment 
with  chrome  compounds  or  with  oxidising  agents  is  unneces- 
sary. Treatment  with  copper  sulphate  gives  a  pure  brown 
shade,  whilst  the  action  of  cUromates  turns  the  shade  some- 
what yellower,  although  the  fastness  to  washing  is  not 
increased.  The  shade  varies  to  a  certain  extent  from 
reddish-brown  (o  pure  brown  according  to  the  quantity  of 
alkali  sulphide  employed. — T.  A.  L. 

Black  Colouring  Matter  [Sulphide  Dyestuff],  and  of  a 
Material  for  use  therein  ;  Manufacture   and  Production 

of  a  New .      J.   Y.  .lohnson,  London.      From   The 

Badisehe  Anilin  und  Soda  Fabrik,  Ludwigshafen,  Ger- 
many.    Eng.  Pat.  6546,  March  28,  1901. 

Suppi.KMENT-iRV  to  Eug.iPat.  20,232  of  1899  (this  Journal, 

1900,  818).     See  Fr.  Pat.  293,138  (this  .lournal,  1902,  43). 

— T.  A.  L. 

Brown  Sulphurised  Dyestuff  [Sulphide  Dyestuff].  from 
'i  A-dinitropara-o.rydipheni/lamine    or    2  A-tiitro-amido- 

oxydiphcnylamine  ;    Mannjacture  of  a  .     O.  Iraray, 

London.  From  The  Farbwerke.  Hoechst  a/Main,  Germany, 
Eng.  Pat,  4568,  March  4,1901.' 

Seb  Fr.  Pat.  308,735  (this  Journal,  1902,  44).— T,  A.  L. 

Colour   Lakes ;   Manufacture   of   Fast    Double    .     O. 

Imray,  London.  From  The  Farbwerke,  Hoechst  a/Main, 
Genniny.     Eng.  Pat.  5167,  March  11,  1901. 

When  the  hydroxide  of  an  alkaline  earth,  of  lead,  or  of 
zinc,  is  lidded,  together  with  aluminium  hydroxide,  to  the 
solution  of  a  nitro-,  azo-,  acid-,  or  resorcinol-dyestuff, 
combination  takes  place,  and  au  insoluble  lake  is  obtained 
fiist  to  water  and  spirit.  The  hydroxides  of  lead  and  zinc 
give  the  best  results  ;  lime  also  works  satisfactorily,  whereas 
the  hydroxides  of  magnesium,  slrontium,  and  barium  do 
not  yield  such  fast  lakes.  For  example,  146  kilos,  of 
freshly  slaked  lime  and  750  litres  of  water  are  mixed  with  a 
solution  of  50  kilos,  of  Ponceau  3  R  di-ssolved  in  2,000  litres 
of  water,  and  52  kilos,  of  aluminium  hydroxide  suspended 
in  200  litres  of  water  are  run  in.  The  whole  is  then  heated 
nearly  to  boiling,  with  continual  agitation,  and,  when  cold, 
the  lake  is  separated  in  the  usual  manner. — T.  A.  L. 

Black     Sulphurised     Dyestuffs     Directly     Dyeing     Cotton 

[Sulphide  Dyestuff"]';   Manufacture  of ,     O.  Imray, 

London,  From  The  Farbwerke,  Hoechst  a/ Main,  Ger- 
many.    Eng.  Pat.  5S80,  March  20,  1901. 

See  Fr,  Pat.  309,322  (this  .Journal,  1902,  44).— T.  A.  L. 

Dyestuffs  [Sulphide]  ;  Manufacture  of .  K.  B.  Hans- 
ford, Upper  Norwood.  From  L.  Cassella  and  Co  , 
Frankfort-ou-Main,  Germany.  Eng.  Pat.  5580,  March 
16,1901. 

SnpPLEMENT.iKY  to  Eug.  Pal.  16,247  of  1900  (this  Journal, 

1901,  889).     See  Kr.  Pat.  303,524  (this  Journal,  1902,  41  >. 


Dyestuffs  belonging  to  the  Diphenylnaphthylmethane  Series  ; 

Manufacture  of  Acid .    C.  D.  Abel,  London.    From 

The  Actiengesellschaft  fiir  Auilinfabrikatiou,  Berlin. 
Eng.  Put.  5654,  March  18,  1901. 

See  Fr.  Pat.  309,104  (this  Journal,  1902,  45).— T.  A.  I-. 

Colouring  Matters   [Acridine  Dyestuffs]    belonging   to   the 

Naphthacridine   Series  ;  Manufacture   of  .     C.  11. 

Abel,  London.     From  The  Actiengesellschaft  fiir  Anilin 
Fabrikation,  Berlin.     Eng.  Pat.  6651,  March  29,  1901. 
Supplementary  to  Eng  Pat.  16,474  of  1898  (this  .Tournal, 
1899,826;  see  also  Eng.  Fat.  1820  of   1900,  this  Journal, 
190],  37).     See  Fr.  Pat.  280,164  ;  this  Journal,  1902,  45. 

— T.  A.  L. 

Anthracene  Derioatives  [Anthracene  Dyestuffs]  ;  Manu- 
facture or   Production   of  New  .      H.  E.  Newton, 

London.  From  The  Farbenfabiiken  vormals  F.  Bayer 
and  Co.,  Eiberfeld,  Germany.  Eng.  Pat.  5811,  Marih  19, 
1901. 

See  Fr.  Pat.  243,315  (this  Journal,  1902,  40).— T.  A.  L. 

Nitro  Compounds;  Reduction    of  Aromatic   ,  to    the 

Corresponding  Amines.  C.  F.  Boehringer  und  Soehne. 
Eng.  Pat.  25,100,  Dec.  9,  1901. 

See  under  XL  A.,  page  260. 

Erratum.— This  Journal,  1902,  169,  ccl.  2,  line  11  from 
top.     For  "  are  prepared  for  "  read  "  are  prepared  by,"  &c. 

V.-PEEPAEma,  BLEACHINa,  DYEING, 

PEINTING   AND    FINISHING    TEXTILES. 

YAENS,  AND  FIBEES. 

Ramie    Fibre,   and    its    Importance  in    the    India-Rubber 
Industry      Gummi-Zeit.,  1902, 16,  [16],  275—277. 

The  author  recapitulates  the  valuable  properties  of  ramie, 
and  points  out  that  the  machine-extracted  fibre  is  admirably 
suited  for  employment  in  the  rubber  industry,  although  it 
requires  furtiier  expensive  treatment  to  fit  it  for  the  highest 
textile  purposes, — R.  L,  J. 

Artificial  Hair.  K,  Silvern,  Farber-Zeit.,  1902, 
13,  [1],  1-2, 
The  artificial  horsehair  manufactured  by  the  Vereinigte 
Kunstseidefabriken  Actiengesellschaft,  of  Fraukfort-on- 
Main,  is  a  smooth  fibre  which  can  be  made  of  any  desired 
length.  As  commonly  produced,  its  lustre  resembles  that 
of  artificial  silk,  but  it  can  be  rendered  slightly  less  lustrous 
than  horsehair.  It  is  probably  obtained  by  the  method 
described  in  Ger.  Pat,  125,309,  by  combining  together 
several  thinner  fibres.  Under  the  microscope  it  presents 
in  section  a  characteristic  .appearance  (see  Fig.  1).  Most 
of  the  fibres  are   more  or  less  rounded  as  a,  very  few  of 

Fig.  1. 


l^@?(ft^SS 


Fig   2. 


thein  being  flattened  as  b.  The  portions  cf  the  fibn  s  cut 
off  in  the  figure  by  the  dotted  lines  are  similar  in  appear- 
ance to  the  artificial  silk  fibres  of  Chardonnet  and  Lchuer. 
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SSAnother  fibre  produced  by  the  same  firm  is  also  made 
in  scvenil  qiialiticj  vitli  vurious  degrees  of  lustre.  A  non- 
lustrous  qualit)  li;is  the  microscopical  appeiranee  sbowu  iu 
suction  iu  Fig.  2. 

A  inethr,  1  for  prjducing  a  substitute  for  borseh  lir  has 
recently  been  patented  by  Lehner  (Eng.  I'at.  17,7.59  of 
1900;  Ibis  Journal,  1901,  1109).— E.  B. 

Mercerisinj  Cotton  ;  Eniplojni<int  of  lie/'rigeraUon  in   . 

C.  Kurz.  Kev.  Gen.  des  Mat.  Col.,  1902,  6,  [61],  1—3. 
A  KuPLT  to  Lefcvre  (Kev.  Gen.  des  Mat.  Col.,  1901,  5, 
[59].25S),  who  considers  refrigeration  in  mercerisiug  cotton 
unnecessary.  It  is  unnecessary  to  cool  the  caustic  sod;i  lye 
wtieii  the  cotton  fabrics  to  be  mercerised  have  previously  been 
bleached,  since  the  heat  of  reaction  between  cellulo.se  aud 
caustic  soda  is  slight,  and  the  temperature  of  the  lye  does  not 
rise  appreciably.  When,  however,  fabrics  are  treated  in  the 
unbleached  state,  as  is  commonly  the  case,  the  fatly,  starchy, 
aud  other  impurities  present  iu  them  are  decomposed  by  the 
alkali  with  the  evolution  of  much  heat.  It  is,  consequently, 
necessary  in  such  a  case  to  employ  cooling  apparatus,  to 
prevent  the  temperature  of  the  lye  from  rising  excessively, 
as,  althougli  almost  identical  lesults  are  obtains,!  with 
caustic  soda  lye  at  0°  C.  and  at  15° — 20'  C,  a  diffeivnt  aud 
inferior  result  is  obtained  when  the  teiupeniturc  of  this  is 
.50° — 60°  C.  The  addition  of  cold  caustic  soila  lye  to  the 
mercerising  bath,  for  the  purpose  of  reuewing  the  latter,  is 
not  in  itself  sutlicieiit  to  prevent  the  rise  in  temperature, 
the  quantity  so  added  iu  practice  being  too  small  to  have 
much  effect. — E.  B. 

Mercerising  Cotton  ;  Employment  of  Refrigeration  in . 

(Comments  on  the  preceding  article.)    L.  Lefevre.     Rev. 
Gen.  des  Mat.  Col.,  1902,  6,  [61],  2—3. 

In  the  case  mentioned  by  Kurz  (see  preceding  abstract), 
the  object  of  refrigerating  is  not  to  cool  the  lye,  but  to 
maintain  it  at  a  constant  temperature;  for  instance,  at  15° — 
20°  C.  It  is  net  likely,  however,  that  a  high  degree  of 
lustre  can  be  produced  upon  cotton  which  is  mercerised  in 
an  unpurified  condition.  If  the  concentration  of  the  lye 
used  were  only  15° — 20°  1!.,  it  would  be  necessary  to 
employ  apparatus  to  cool  it.  Whether,  in  general,  cooling 
of  the  lye  is  advantageous  or  not,  is  a  question  which  can 
easily  be  decided  by  comparing  tlie  cost  of  caustic  soda  Ij  e 
at,  say,  15°  B.  and  0°  C.  with  that  of  the  lye  at  35°  B.  and 
15°— 20°  C— E.  B. 

Diazo    Compounds;  Action    of  Silk    on  .     C.   Rossi. 

Rev.  gener.  Chim.  pure  el  appl.,   1901,4,670;  Chem.- 

Zeit.,  1902,  26,  [2],  Rep.  7—8. 
The  author's  experiments  show  that  silk  acts  as  a  reducing 
substance  upon  diazo  compounds,  in  the  same  way  as  wool 
and  other  organic  substances,  e.g.,  albumin.  The  diazo 
compounds  form  diazo-amino-  or  azo-amino  compounds 
upou  the  silk,  according  as  the  diazotised  amine  yields 
stable  or  unstable  diazo-amino  compounds.  The  fibres 
mechauically  retain  the  colour  thus  produced. — C.  A.  M. 

Aniline  Black  ;  Immidiiil   Blaek.s   as  Grey  Fcserrcs  under 

.     E.  Justin-Muller.     Kev.  Gen.  des  Mat.  Col.,  1902, 

6,  [61],  3. 
The  various  brands  of  Immedial  Black,  namely,  V,  G  extra, 
F  F  extra,  N  B,  N  G,  and  X  R,  after  being  transformed 
into  bisulphite  compounds,  can  be  employed  in  the  produc- 
tion of  reserves  under  Aniline  Black.  Along  with  these, 
the  Immedial  Blues  C  and  C  R  aud  Immedial  Brown  B,  as 
well  as  Gallocyanine,  Alizarin  Blue,  Anthracene  Acid 
Brown  G,  &c.,  can  be  used  for  shading  purposes.  The 
greys  thus  obtained  h)se  iu  intensity  in  the  operation  of 
chroming,  especially  when  this  is  performed  at  or  near  the 
temperature  of  boiling  point,  but  the  loss  m,ay  lie  prevented 
by  addini;  a  small  quantity  of  tannic  acid  to  the  printing 
mixture.  'i'hr  bisulphite  compounds  are  prepared  by 
gradually  adding  3  litres  of  sodium  bisulphite  solution  at 
36' — 3H"'  B.  to  1  kilo,  of  the  Immedial  dyestuff,  and  allow- 
ing the  mixture  to  stand  for  about  12  liuurs.  A  printing 
mixture  is  made,  for  iustance,  from  3  litres  of  thicUeiiing, 
^  litre  of  a  sodium  bisulphite  solutiou  of  Imiuedial  Black  V, 


8  grms.  of  Prune  dissolved  in  2U0  c.c.  of  water,  800  grms. 
of  sodium  acetate,  300  c.c.  of  chromium  acetate  at  18°  B., 
and  23  grms.  of  tannic  acid  dissolved  in  46  c.c.  of  water. 
This  is  printed  upon  a  tissue  padded  with  a  prussiate 
Aniline  15lack  mixture,  :ind  dried  at  a  low  temperature. 
The  tissue  is  then  dried,  steamed  in  a  Mather  and  Piatt 
steam-ageing  machine,  chromed,  washed,  and  dried. — E.  B. 

English  Patents. 

Wa.shing  (Calico  Printers^  BUinketing  ;  Method  and  Means 

for    .     S.   Bradbury,   Rochdale.      Eng.   Pat.   24,069, 

Nov.  27,  1901. 

A  PRKLtMiNARv  washing  arrangenieiit  is  interposed  between 
the  btiwl  of  a  ]iriuting  machine  and  the  drying  chests,  for  the 
purpose  of  removing  most  of  the  colour  from  the  blanketing, 
while  it  is  in  a  completely  undried  state.  The  small  amount 
of  it  which  remains  on  the  blanket,  instead  of  becoming 
fixed,  is  softened  and  rendered  more  easilyremovable  subse- 
quently, by  the  beat  from  the  drying  chests,  close  to  which 
the  blanket  ne;:t  passes.  The  latter  is  then  taken  through 
a  second  washing  arrangement,  consisting  of  a  light  easing 
arranged  below  one  or  more  revolving  brushes  and  a 
cylinder,  which  serves  as  a  sup[iort  for  the  blanket  while 
it  is  being  brushed,  and  which  may  also  be  heated,  and  then 
act,  like  the  cylinders,  as  a  drying  cylinder. — E.  B. 

Calico  Priyiting  {^Imitation  Indigo  Prints']  ;  Impts.  in . 

H.  A.  Costobadie,  Broadbottom,  and  The  Calico  Printers' 
Association  Ltd.,  Manchester.  Eng.  Pat.  4839,  March  7, 
1901. 

With  the  object  of  producing,  economically  and  expedi- 
tiously, the  style  of  two  blue  and  white  calico  print,  which  is 
commonly  produced  entirely  with  Indigo  as  the  dyestuff,  a 
reserve  or  a  discharge  for  Indigo  is  printed  along  with  a 
mordanting  compound — for  instance,  ordinary  iron  liquor. 
After  printing  the  reserve,  the  tissue  is  dipped  a  pale  shade 
of  Indigo  Blue,  and  is  then  dyed,  in  the  mordanted  parts,  a 
dark  blue,  with  an  Alizarin  or  other  suitable  dyestuff. 
When  the  discharge  method  is  employed,  the  tissue,  before 
printing,  is  dyed  a  pale  Indigo  Blue,  and  after  printing  and 
sceaiuing,  it  is  dyed  a  dark  blue,  as  in  the  previous  case. 

Claim  is  made  for  the  combined  operations  of  Indigo 
dyeing,  reserve  or  discharge  printing  in  connection  there- 
with, aud  printing  mordants,  and  dyeing  these  with  dyestuffs 
other  than  Indigo.— E.  B. 

VI.-COLOURING   WOOD,   PAPER, 
LEATHER,  Etc. 

United  States  Patent, 

Copying  Ink.     E.  P.   Lawton,  Charlestou,  South  CaroIina,1 
U.S.A.     U.S.  Pat.  690,862,  Jan.  7,  1902. 

A  wiiiTiNt;  ink  is  described  from  wliich  a  copy  can  be  made 
on  tissue  paper  without  the  aid  of  moisture  or  of  a  letter- 
press, by  merely  placing  it  iu  contact  with  the  paper,  and 
rubbing  with  the  fingers.  The  ink  can  be  prepared  by 
adding  about  120  grains  of  ammoniuui  chloride  to  the  fluid 
ounce  of  any  commercial  ink  which  contains  sugar  or  some 
equivalent  ingredient;  but  it  is  preferably  composed  by 
mixing  together  infusion  of  iiutgalls,  30  c.c. ;  ferrous 
sulphate,  "20  c.c";  ammonium  chloride,  120  grains; 
sugar,  liM)  grains;  pheuol,  3  drops.  Mucilage  or  glycerin 
may  replace,  or  be  ein|)loyed  in  additiira  to  the  sugar,  aud 
20  grains  of  common  salt  may  be  added  if  desired. 

— F.  H.  L. 


VII.-ACIDS.  ALKALIS,  AND  SALTS. 

Hijdrojluoric   Acid;    Action    of  ,    npon    Lend,   with 

reference  to  the  Manufacture  of  Sulphuric  Acid.  Prost. 
Assoc,  beige  des  Chim'.,  Dec.  12,  1901.  Chem.-Zeit.,  1902, 
26,  [1],  12-13. 
Till-:  presence  of  tluoriue  ooinitouuds  in  the  gases  obtained 
by  roasting  blendes  containing  fluorine  is  very  iujurious  to 
the  leaden  chambers  used  in  sulphuric  acid  manufacture. 
Iu   whatever  form  the  fluorine  is  present  when  the  gases 
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leave  the  stove,  it  is  in  all  probability  converted  iuto  hydro- 
fliioriu  acid  when  the  hot  j;ases  come  into  coiilaet  wiih  tlie 
Bulphiiric  acid  in  the  Glover  tower.  The  injury  e;iu.-ied  l)y 
the  Hiioriue  does  not  stand  iu  any  relation  to  tli<>  sm  ill 
proputtuni  of  flmirine  iti  the  ore;  for  small  c[nantities  of 
hydrotluoric  acid  have  not  only  an  injurious  effect  in  them- 
selves upon  the  lead,  but  also  accelerate  the  corrosion  of  the 
metal  by  the  sulphuric  acid  and  the  nitrogen  compounds. 
Tlio  author  considers  that  this  point  has  not  yet  been  taken 
into  account,  since  blendes  containing  fluorine  are  still 
widely  used;  and  although  most  of  these  contain  only 
traces,  yet  others  contain  several  per  cent.  In  one  sample 
the  author  found  7  per  cent. 

The  results  of  a  .series  of  experiments  are  given,  in  whieh 
the  action  of  hydrofluoric  acid  upou  lead  was  determined, 
both  by  itself  and  in  conjunction  with  sulphuric  acid  and 
with  nitric  acid.  The  lead  used  was  the  ordinary  metal  of 
the  leaden  chambers,  cut  into  strips,  and  purified  before  and 
after  each  experiment  with  ammonium  tartrate.  In  no 
case  did  the  temperature  exceed  the  ordinary  temperature 
of  the  leaden  chambers.  From  these  results  the  followim^ 
conclusions  were  arrived  at : — Tn  the  case  of  hydrofluoric 
acid  of  from  0'5  to  2"5  per  cent,  strength,  the  most  dilute 
acid  has  the  strongest  action  at  the  ordinary  temperature, 
whilst  at  GO"  C.  there  appears  to  be  no  difference  between 
the  action  of  acids  of  0'.5,  1  •(),  and  2  a  per  cent,  strength. 
The  addition  of  2  ■  5  per  cent,  of  hydrofluoric  acid  to  con- 
centrated sulphuric  acid  increases  by  about  M  per  cent,  the 
corrosive  action  of  the  latter  upon  lead,  when  the  liquid  is 
kept  quiet.  On  the  other  hand,  when  the  bath  is  shaken, 
the  sulphuric  acid  containing  fluorine  attacks  the  lead  less 
than  the  pure  sulphuric  acid.  The  presence  of  2  5  per 
cent,  of  hydrofluoric  acid  in  sulphuric  acid  of  60'  B.  does 
not  change  the  corrosive  power  of  the  latter  at  the  ordinary 
temperature  ;  but  at  60°  C.  about  45  per  cent,  more  lead  is 
dissolved  by  the  mixture  than  by  the  pure  sulphuric  acid. 
Concentrated  sulphuric  acid  (66°  B.)  containing  2'5  per 
cent,  of  hydrofluoric  acid  and  2  per  cent,  of  nitric  acid  pro- 
duces much  more  corrosion  of  the  lead  than  the  mixed  acids 
■without  nitric  acid;  in  the  case  of  sulphuric  acid  of  60°  B. 
the  action  is  much  -weaker.  In  practice,  sulphuric  acid  of 
66°  B.  is  obtained  by  concentrating  acid  of  60°  B.,  the  con- 
centration to  about  62°  B.  being  carried  out  in  leaden 
vessels.  The  following  results  of  experiments  show  the 
action  of  sulphuric  acid  of  60°  B.,  containing  fluorine,  upon 
these  leaden  concentration  vessels.  The  loss  in  lead  per 
square  metre  was  :^ 


Sulphuric  Acid,  60°  B. 

Hydrofluoric 
Acid. 

Nitric  Acid. 

Lead. 

Per  Cent. 
0-6 

I'O 

0-5 
I'O 

Per  Cent. 

U-5 
0-5 

Grms. 
27 
30 
27 
18 
22-5 

Artion  of  Gaseous  Hydiojlwnic  Acid  on  Lead.— In  order 
to  obtain  an  approximate  measurement,  the  author  employed 
a  small  apparatus  in  which  he  brought  about  the  reactions 
of  the  leaden  chambers,  and  into  which  he  admitted  a 
measured  quantity  of  gaseous  hydrofluoric  acid.  Before 
the  admission  of  the  latter,  the  loss  of  lead  was  7 -Si.")  grms. 
per  square  metre;  whilst,  after  the  introduction  of  2-05 
grms.  of  gaseous  hydrofluoric  acid  (i.e.,  a  very  small 
quantity  in  proportion  to  the  total  volume  of  gases),  the  loss 
increased  to  141-58  grms.,  and  with  a  larger  amount  of 
hydrofluoric  acid  to  IS.'i- 191  grms.— C.  A.  M. 

Uj/drochloric    and    Nitric    Acids;  Relative    Streiiylhs   of 
.     G.  BodlUnder.     Ber.  35,  [I],  99  — 102. 

The  author,  with  1".  lirenll,  bus  shown  that  carbonic  .acid  is 
a  stronger  acid  in  salt  solutions  than  in  pure  water  at  the 
same  pressure.  Working  on  solutions  of  chlorides  and 
nitrates  which  had  o.xides  of  heavy  metals  in  suspension, 
U.  Kuhling  has  shown  that  these  oxides  change  to  neutral 
or  basic  salts  more  readily  iu  presence  of  chloride  than  of 
nitrate;  from   that    he   concluded   that  nitric  acid   was   a 


stronger  acid  than  hydrochloric  acid.  The  author  contends 
that  this  conclusion  is  false,  and  he  considers  that  the 
phenomenon  observe  1  depends  upoa  the  slight  solubility  or 
dissociation  of  the  neutral  or  b.isio  chlorides  of  the  metals 
investigated.  The  first  action  of  carbonic  acid  may  he 
represented  by  the  equation  — 

COi  -h  NaCI  -)-  lUJ  =  NaHCOa  +  HCI. 

The  ftee  acid  acts  on  basic  oxides  present.     The  author 


derives    the    equation 


Pb  X  (?faHC0a)2 


Na'' 


^^  =  constant,    from 


which  it  is  evident  that  the  amount  of  NaHCO;,,  and  there- 
fore of  acid  set  free,  depends  inversely  on  the  lead-ion 
concentration.  This  is  smaller  with  chloride  than  with 
nitrate,  which  k  due  to  the  low  silubility  of  lead  chloride, 
or  basic  salt,  and  also  to  lead  in  these  solutions  being  chiefly 
in  the  form  of  complex  ions,  e.g.,  I'hClj.  With  other  heavy 
metals,  the  lower  solubility  of  the  chloride,  compared  with 
the  nitrate,  points  to  lower  electro-aflinity,  and  the  forma- 
tion of  basic  chlorides  again  lowers  the  concentration  of  the 
metal  ion,  with  consequent  increase  of  formation  of 
NaHCO;,  and  of  acid  in  the  case  of  chloride. — A.  M. 

Potash  Industry    (^Stassfutt)  ;    Disposal  of  Waste  Liijaors 

from    the    .      C.   Przibylla.      Zeits.  angew.    Chem., 

15,  [4],  74-78. 

The  waste  liquors  of  the  .Siassfurl  potash  industry,  contain 
about  30  per  cent,  of  magnesium  chloride,  with  small 
amounts  of  potassium  and  sodium  chlorides  and  magnesium 
sulphate. 

The  author's  suggestion  for  the  disposal  of  these  liquors 
is  to  fill  the  excavated  civities  in  the  rock-~alt  beds  below 
the  potash  beds  with  them.  Taking  the  carnallite,  as 
mined,  to  contain  18  per  cent,  of  potassium  chloride  and 
26  per  cent,  of  magnesium  chloride,  and  assuming  that 
15  per  cent,  of  the  total  potash  salts  mined  are  lost  in 
the  processes  of  working  up,  then  a  work  turning  out 
daily  100  tons  of  80  per  cent,  potassium  chloride  must 
mine  522-2  tons  of  carnallite,  containing  137-5  tons  of 
magnesium  chloride,  which  will  produce  452-7  tons,  or  (at 
1-30  sp.  gr.)  348  cb.  m.  of  waste  liquors.  The  volume  of 
the  carnallite  excavated  will  ^e  (at  1-8  sp.  gr.)  290  cb.  m. 
and  that  of  an  equal  weight  of  the  rougher  salts  excavated 
for  manure  (at  2-2  sp.  gr.)  237  cb.  m.  This  e.xcavation  of 
527  cb.  m.,  less,  say,  10  per  cent,  allowed  for  galleries  which 
must  be  kept  open,  or  474  cb.  m.,  will  require  to  fill  it  by 
the  usual  process  of  throwing  into  it  lump  rock-salt  mined 
from  the  beds  beneath,  thus  preventing  the  "  creep "  or 
collapse  of  the  cavities  in  the  potash  beds,  the  excavation 
of  190  cb.  m.  of  rock-salt.  If  3  per  cent,  of  this  must 
similarly  he  kept  open,  we  have  a  cavity  iu  the  rock-salt 
which  will  engulf  184  cb.  m.  of  waste  liquors,  leaving 
164  cb.  m.  to  be  dealt  with.  As,  however,  the  volume 
of  final-liquors  given,  is  a  maximum  (for  the  salt  will 
often  contain  more  potassium  chloride  without  any  more 
magne.»ium  chloride),  and  tnat  of  the  cavity  in  the  rock-.salt 
a  minimum  (for  the  salt  may  bo  worked  for  other  purposes, 
and  sometimes  the  cavities  in  the  potash-beds  must  be  more 
solidly  filled  with  dry-wall  work  iu  rock-salt),  the  process 
will  usually  be  capable  of  dealing  with  a  larger  proportion 
of  the  final-liquors  than  is  above  shown. 

Nahnsen  evaporates  the  waste  liquors  so  far  that  on 
eooHng  they  completely  solidify.  The  hot  Hquors  are  run 
into  the  empty  excavations,  where,  on  cooling,  they  set  to  a 
firm  and  consistent  mass,  and  where,  during  cooling,  their 
heat  can  be  utihsed  as  a  motive  power  for  the  ventilating 
air-current. 

The  author  suggests  a  combination  of  his  plan  and 
Nahuseu's,  by  which  the  volume  of  the  liquor  to  be  evapo- 
rated is  reduced.  Instead  of  dealing  with  the  whole  348 
cb.  m.,  in  the  example  above,  he  carries  out  the  process 
exactly  as  above  described,  then  concentrates,  according  to 
Nahnsen's  proposal,  the  164  cb.  m.  of  liquoi  yet  undisposed 
oi,  and  pours  this  into  the  chambers  already  tilled  with  loose 
rock-salt.  As  the  interstices  of  this  filling  aft'ord  in  all  a 
volume  of  474—190,  or  284  eb.  m.,  and  as  the  evaporation 
reduces  the  volume  of  the  licpior  from  164  to  110  eli.  m., 
there  is  evidently  ample  room  thus  to  dispose  of  the  whole 
ot  the  remaining  liquor,  which  cements,  consolidates,  and 
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renders  much  more  stable  and  firm  the  mass  in  the  chamber. 
The  cost  of  evaporation  is  worked  out  at  1  ■  10  M.  per  eb.  m. 
of  the  evaporated  liquor ;  hut  wliere  this  takes  the  place  of 
excavated  rofk-salt,  the  cost  of  mining  and  transport  of  the 
latter,  1  -00  to  1  '20  M.,  is  to  be  set  on  the  other  side. 

—J.  T.  D. 

Varbonates     and     Bicarbonates     in     Aqueous     Solution ; 

Equilibrium  between .     F.    K.  Cameron   and   L.   J 

Briggs.     J.  I'hys.  Chem.  (U.S.A.),  Nov.  I'JOl,  5:i7— 555. 

The  authors  have  examined  soluti'  ns  of  sodium,  potassium, 
and  magnesium  carbonates,  which  were  in  a  state  of 
equilibrium  in  contact  with  air,  with  a  view  of  ascertaining 
the  proportions  of  the  base  present  as  carbonate  and 
bicarbonate  respectively.  The  solutions  under  examination 
were  arranged  in  flasks  placed  in  a  water-bath,  and 
connected  together  by  a  system  of  stoppers  and  tubing. 
Air  was  aspirated  through  the  flasks  until  equilibrium 
was  established,  and  then   the   contents  of  the  flasks  were 


50" 

^ 

^J^ 

V 

1 

Gfam-atvfns 

Ns  per  (.Ire 

titrated  with  standard  potassium  bisuljihatc  solution,  first 
with  phenolphthalein  and  finally  with  Methyl  Orange  as 
indicators.  The  results  obtained  were  similar  with  all  three 
compounds,  the  results  with  sodium  carbonate  being  shown 
in  the  accompanying  diagram. — A.  S. 

Sodium   Sulphate    and    Sodium    Chloride ;  Solubility    of 

Mixtures  of  .     A.   Seidell.     Amer.   Chem.   J.    27 

[I],  52— 62.  ' 

The  solubility  in  water  of  mixUires  of  soJium  sulphate 
and  sodium  chloride  in  various  proportions  and  at  tem- 
peratures ranging  from  10"'  C.  to  3.5°  C  is  given,  both  in 
tabular  form  and  in  the  form  of  curves.  It  appears  from 
the  latter  that  the  transformation  of  the  dccahydrate  to 
anhydrous  sodium  sulphate  at  teniperatues  below  33'  C. 
is  quite  possible  when  the  crystals  are  iu  contact  with 
concentrated  solutions  of  sodium  chloride. — II.  L. 

Alkali  Hypochlorite  and  Chlorate;  Attainable  Current 
and  Energy  Efficiency  durintj  the  Electrolytic  Manu- 
facture of .     F.  Foerster  and  K.  Miiller.     Zeits.  fiir 

tlektroc'hem.  1902,  8,  [1],  S— 17. 

Hypochlorite. — In  order  to  reduce  the  evolution  of  oxygen 
at  the  anode  to  a  minimum,  and  to  obtain  the  maximum 
yield  of  hypochlorite,  the  neutral  alkali  chloride  solution 
should  contain  some  potassium  chromate,  and  should  be 
electrolysed  at  low  temperatures  between  platinised  elec- 
trodes. The  subjoined  table  gives  the  results  which  were  ] 
obtained  when  a  solution  containing  280  grms.  of  sodium 
chloride  and  2  grms.  of  potassium  chromate  per  litre  was 
electroljsed  in  this  way.  The  last  experiment  refers  to  an 
electrolyte  containing  only  100  grms.  of  sodium  chloride 
per  litre  :  — 


The  Electrolysed  Solution  contained 

cp,)f  f.Hnnr<i 

Current 

consumed  per  Grin 

ol'  Hypochlorite 

Oxygen. 

Temperature. 

Density. 

E.M.y. 

Hypochlorite 
Oxygen  per  Litre. 

Bleaching  Chlorine 
per  Litre. 

Etficienci'. 

"°C. 

Aiup./sq.  cm. 

V. 

Grms.            1             Grms. 

Per  Cent. 

13 

0-017 

2-40 

4-20                            18-0 

ae 

8-4 

13 

0-017 

2-40 

5-24                                23-2 

90 

8'95 

10 

0-07 

3-10 

R-8                                  30-1 

t»6 

10-84 

13 

0-17 

3-6 

5-28                              23-4 

99 

12-2 

IS 

0-17 

S-6 

8-7                                38-6 

87 

13-6 

U 

0-17 

4-7 

6-20                              23-0 

9S 

16-6 

It  is  noteworthy  that  in  the  fifth  experiment  38-5  grms. 
of  bleaching  chlorine  were  obtained  per  litre,  whilst  the 
euirent  etficiency  was  satisfactory.  This  is  the  best  result 
on  record,  and  is  in  the  neighbourhood  of  the  limiting  value. 
An  attempt  to  push  the  electrolysis  much  further  would 
result  in  the  hypochlorite  already  formed  taking  part  in 
ccnveying  the  current,  with  the  simultaneous  evolution  of 
o.xygen  at  the  anode  and  the  formation  of  chlorate. 

As  regards  the  energy- efficiency,  the  authors  found  that 
an  E.M.F.  of  2-3  volts  was  sufficient  to  decompose  the 
strong  salt  solution ;  hence  the  minimum  quantity  of 
electric  energy  required  to  produce  1  grm.  of  hypochlorite 
oxygen  is  7-2  watt-hours.  In  the  ease  of  the  experiments 
in  which  the  lowest  current  density  was  employed,  the 
energy  used  was  only  about  1  •  8  times  that  corresponding 
to  the  theoretical  minimum. 

Compared  with  the  best  results  obtained  on  the  commer- 
cial scale  (this  Journal,  1901,  130—132),  in  which  25  5  and 
40-9  watt- hours  were  consumed  per  gramme  of  hypochlorite 
oxygen  (the  finished  liquor  containing  only  about  2  ■  9  grms.  of 
hypochlorite  oxygen,  or  13  grms.  of  active  chlorine,  whilst  the 
original  electrolytes  contained  18  "35  and  10  percent.of  NaCl), 
it  will  he  observed  that  the  bleaching  value  of  the  liquors  is 
only  about  one-third  of  the  attainable  value,  whilst  the 
energy  consumed  is  34 — 5- 5  times  that  corresponding  to 
the  theoretical  minimum.  There  is  thus  a  considerable 
margin  between  the  results  of  these  laboratory  exjieriments 
and  those  obtained  on  the  technical  scale.  The  chief  dilH- 
eulties  that  have  to  bo  overcome  before  the  laboratory 
results  can  be  realised  on  the  large  scale,  are  the  removal  of 


the  chromate  from  the  bleaching  liquor,  and  the  difficulty 
connected  with  the  platinising,  or,  rather,  of  keeping 
platinised,  the  anodes.  The  removal  of  the  chromate  can 
be  effected  by  careful  precipitation  with  barium  chloride. 
The  anodes,  however,  only  remain  platinised  when  very 
low  current  densities  are  employed.  When  attempts  are 
made  to  work  with  increased  densities,  the  platinum  black 
gradually  becomes  detached  from  the  anode,  which  means  a 
corresponding  increase  in  the  E.M.F.  required.  The  anndis 
were  platinised  in  the  Lummer  and  Kurlbaum  solution. 
Grey  platinising  and  the  mechanical  roughening  of  the 
surface  of  the  anode  by  a  sand  blast  were  found  to  be 
ineffectual. 

Chlorate. — Similarly,  improved  yields  of  chlorate  may  be 
obtained  by  the  use  of  platinised  anodes,  by  the  addition  of 
a  small  quantity  of  potassium  chrninate,  and  by  ihe  further 
addition  from  time  to  time  of  small  quantities  of  hydro- 
chloric acid.  Meanwhile,  the  addition  of  the  acid  has  been 
covered  by  a  French  patent  by  P.  Corbin.  According  to 
the  authors,  the  production  of  chlorate  is  represented  by 
the  equation — 

2HOC1  +  NaOCl  =  NaClOj  +  2HCI. 

The  velocity  of  this  reaction,  according  to  the  law  of  mass 
action,  is  proportional  to  the  square  of  the  c()ncentration  of 
the  hypocblorous  acid,  and  to  the  Hrst  power  of  the  concen- 
tration <if  the  anions  of  the  hypochlorite.  The  concentra- 
tion of  the  hypocblorous  acid  is  therefore  of  the  greatest 
im|>ortanee.  Full  details  of  the  experiments  are  given 
Iu  one   of  these   the  authors  obtained   1  grm.  of  chlorate 
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oxygen  for  an  expenditure  of  12-5  watt-hours,  instead  of 
the  theoretical  figure  7-4  watt-hours,  the  current  efficiency 
being  98  per  cenr.,  tlie  K.M.F.  3-6fi  volts,  the  current 
density  1,170  amperes  persquare  metre,  and  the  temperature 
13^  C— J.  S. 

Pseudo-catalytic  Oxidation  Processes  IMclaW].    C.  Engler 
and  L.  Wiihler. 

See  under  X.,  }iage  257. 


English  Patknts. 

Sulphuric  Acid  and  other  Liquids ;  Apparatus  for  Concen- 

tratiny .    T.  G.  Webb,  Pendleton,  and  Webb's  Patents, 

Limited,  Manchester.     Eng.  Pat.  1516,  Jan.  23,  19U1. 

This  invention  relates  to  the  stepped  beaker  type  of  appa- 
ratu-.  Each  beaker  contain.s  an  auxiliary  vertical  vessel, 
slijihtly  higlier  than  the  lip  of  the  former,  and  it  may  be 
bottomless,  or  provided  with  ports  near  the  bottom,  the  in- 
flowing liquid  being  thus  divided  into  two  columns.  The 
liquid  is  conveyed  from  one  beaker  to  another  by  a  re- 
movable spout,  flowing  first  into  the  auxiliary  vessel  and 
thence,  through  the  ports,  into  the  beaker.  The  vessels  may 
be  arranged  in  a  heated  chamber,  or  upon  a  furnace,  hoods 
being  provided  to  the  beakers  in  the  latter  case,  connected 
by  elbow  pipes  to  the  trunk.  -E.  S. 

Sulphuric  Anhydride ;   Manufacture  or  Production  of . 

(i.  W.  Johnson,  London.  From  the  Firm  of  Verein 
Chemischer  Fabriken,  and  A.  Clemm,  both  of  Mannheim, 
(iermany.     Eng.  Pat.  4610,  March  4,  1901. 

This  is  an  improvement  on  Eng.  Pat.  24,748,  1899  (this 
Journal,  1900,  1014),  consisting  in  substituting  for  tlie  ferric 
oxide  there  directed  to  be  used,  copper  oxide,  chrome  oxide, 
nunii'anese  oxide,  or  a  mixture  of  these,  or  of  the  sulphates 
of  the  same.  These  oxides,  or  the  sulphates,  can  b ;  used 
both  as  filtering  and  contact  substances  for  the  hot  roaster 
gases. — E.  8. 

Noxious      Vapours    and     Sulphurous     Fumes;  Apparatus 

fur    E.vhaustiny     and    Coni/ensing  .      T.    G.    Webb, 

Pendleton,  and  Webb's  Patents,  Limited,  Manchester. 
Eng.  Pat.  151.5,  Jan.  23,  1901. 

A  LONG,  rectangular  tank,  having  a  water  supply  and  an 
overflow,  is  provided  with  a  box  at  each  end,  the  boxes  being 
connected  by  a  great  number  of  horizontal  tubes,  furnished 
with  contracting  nozzles  at  the  delivery  ends.  The  box  into 
which  the  fumes  are  admitted  has  a  number  of  pipes,  set 
crosswise,  for  circulation  of  the  cold  water.  The  second 
box  is  connected  at  the  top  to  the  chimney  flue,  whereby  the 
necessary  exhaustion  is  obtained.  The  fumes  are  thus 
cooled,  first  in  the  box  in  which  the  cooling  tubes  are  set, 
and  then  by  passage  thr.mgh  the  tubes  surrounded  by  the 
cold  water  in  the  body  of  the  tank,  on  their  way  to  the 
second  box.  Each  box  is  provided  with  an  outlet  for  the 
produ('ts  of  condensation. — E.  S. 

Sodimn  Bichromate ;   Manufacture  of .     F.  M.  Spence, 

D.  D.  Spence,  and  H.  Spence,  all  of  Manchester;  J.  J. 
Hood,  London  ;  and  'J'.  J.  I.  Craig,  Manchester.  Eng. 
Pat.  51113,  Mp.rch9,  1901. 

SoriiUiM  chromate  solution,  of  about  1  "30  sp.  gr.,  is  treated, 
with  agitation,  in  a  closed  vessel,  with  carbon  dioxide  and 
ammonia  (or  ammonium  carbonate)  in  such  proportion  as 
to  precipitate  about  one-half  of  the  sotlinm  present  as 
bicarbonate,  and  to  form  ammonium  chromate  with  about 
one-half  of  the  total  chromic  acid.  The  cleared  solution  is 
boiled  in  a  suitable  vessel,  to  expel  free  and  combined 
ammonia,  which  is  collected  for  re-use,  aud  the  solution  of 
sodium  bichromate  is  concentrated  to  any  desired  strength. 
'I'be  sodium  bicarbonate,  obtained  as  described,  is  heateti  to 
obtain  sodium  carbonate  and  carbon  dioxide,  the  former 
being  available  in  producing  the  frit  from  chrome  ore, 
yielding  sodium  chromate  solution  for  repeatirig  the 
operation,  in  which  the  COo  is  also  utilised.— -E.  S. 


Cyanide   of  Sodium    and  of    Potassium ;    Production   of 

Anhydrous .      W.    P.   Thompson,    London.       From 

Stassfurter  Chemische  Fabrik  vormals  Vorster  and 
Griineberg,  Stassfurt,  Germany.  Eng.  Pat.  23,124,  Nov. 
15,  1901. 

It  is  stated  that,  although  sodium  cyanide  crystallises  from 
aqueous  solution  as  a  hydrated  salt,  it  maj'  be  obtained 
anhydrous  by  concentration  of  the  solution  in  presence  of 
potassium  cyanide.  According  to  one  modification,  sodium 
cyanide  solution  may  be  evaporated  over  solid  potassium 
cyanide,  the  mixed  cyanides  obtained  being  anhydrous.  Or 
hydrated  crystals  of  sodium  cyanide  may  be  dried  witli 
powdered  [)Otassium  cyanide.  By  using  the  two  cyanides 
in  certain  stated  jiroportions,  an  anhydrous  mixture  is 
obtained  containing  40  per  cent,  of  cyanogen. — E.  S. 

Cyanide  of  Potassium  and  Cyanide  of  Sodium  ;    Makiny 

Briquettes  of  a   Mixture  of  .       W.    P.   Thompson, 

London.  From  .Stassfurter  Chemische  Fabrik  vormals 
Vorster  and  Griineberg,  Stassfurt,  Germany.  Eug.  Pat. 
23,125,  Nov.  15,  1901. 

It  is  found  that  briquettes  compressed  from  pure;  potassium 
cyanide  do  not  possess  the  necessary  firmness,  but  that 
when  a  mixture  of  potassium  cyanide  and  sodium  cyanide 
is  used  tj  form  briquettes  under  great  compression,  tlie 
needful  firmness  is  attained,  and  the  material  does  not 
adhere  to  the  moulds.  "  Anhydrous  sodium  cyanide," 
obtained  as  described  iu  Eng.  Pat.  23,124,  1901  (see 
preceding  abstract),  is  preferably  used  in  making  the 
mixture. — E.  S. 

Nickel   Ammonium    Compound  ;     Process  for    Producing 

a  .     H.   A.   Frasch,  Hamilton,  Canada.     Eng.  Pat. 

19,035,  Sept.  24,  1901. 

A  SOLUTION  containing  nickel,  and,  it  may  be,  copper  and 
other  metals,  is  treated  with  calcium  hydiate  or  an  alkali 
to  precipitate  nickel  hy<lroxide,  &c.  The  hydroxides  are 
collected  and  treated  with  a  solution  of  ammonia  or  of 
ammonium  chloride  or  sulphate  ;  the  solution  thus  obtained 
is  filtered,  and  sodium  chloride  added,  which  causes  separa- 
tion of  a  nickel-ammonium  salt  to  which  the  formula 
Ni(NH3)2Cl.j  -I-  4NII;,  -I-  2NII^C1  is  assigned.  This  salt 
differs  somewhat  from  that  described  in  Eng.  Pat.  284, 
1901  (this  Journal,  1901,  580),  to  which  patent  reference 
is  made. — E.  S. 


United  Status  Patents. 

Sulphuric   Anhydride ;    Method    of   Making    .       R. 

Knietsch,  Lndwigshafen,  Germany.     U.S.  Pat.  690,062, 
Dec.  31,  1901. 

This  apparatus  in  its  simplest  form  consists  of  a  pipe 
charged,  as  to  its  lower  portion,  with  contact  material,  and 
set  within  another  iron  pipe,  or  in  a  brickwork  chamber, 
so  as  to  form  an  annular  .space  about  the  enclosed  pipe. 
The  portion  of  the  latter  containing  the  contact  material 
may  differ  from  the  other  portion  in  length  and  diameter. 
The  apparatus  being  heated  to  the  requisite  temperature, 
the  gases  containing  sulphur  dioxide  .and  oxygen  are 
admitted  to  the  upper  part  of  the  enclosed  pipe,  while  cold 
air  enters  the  annular  space  by  a  channel  near  the  bottom, 
the  current  being  regulated  by  means  of  the  exit  valve  at 
the  top.  The  heat  evolved  in  the  reaction  is  thus  controlled, 
and  the  excess  heat  is  transferred  to  the  upper  part  of  the 
pipe.  The  sulphuric  anhydride  formed  issues  from  the 
bottom  of  the  pipe.  The  invention  is  also  shown  applied 
to  an  installation  of  a  series  of  contact  tubes,  such  as  that 
described,  set  in  a  chamber  in  connection  by  tube  plates 
and  covers,  above  and  below,  air  being  admitted,  as  in  the 
previous  case,  to  the  intermediate  .'paces,  so  as  to  flow  iu 
opposite  direction  to  the  flow  of  the  gases.  Means  are 
provided  for  heating  the  appaiatus  during  the  working,  as, 
when  gases  poor  in  S(  >.,  are  used,  may  be  needful.  The 
claims  include  the  use  of  a  "  fluid  "  flowing  in  a  direction 
contrary  to  the  gases,  as  well  as  of  air  specifically,  as  a 
means  of  regulating  the  temperature  of  reaction.  (See 
also  this  Journal,  1902,  172.)— E.  S. 
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Sulphuric  Avhydride ;  Process  of  Making .   A.  Clemm 

and  W.  Haseiihach,  both  of  Mannheim,  Oermany.  U.S. 
Pat.  690,133,  Deo.  31,  1901. 
The  pyrites  roaster  is  so  cODStnieted  that  the  drinl  air 
supplied  to  it  passes,  with  the  sulphurous  fumes,  through  a 
chamber  containing  alre:idy  roasted  iron  pyrites,  heated  by 
the  gases  from  the  burners.  The  sulphurous  fumes  are 
thus  filtered,  and  in  part  converted  into  sulphuric  anliydride, 
and  any  arsenic  present  is  stited  to  be  retained  by  the  iron 
oxide.  The  gases,  after  passing  up  the  chamber,  and 
impaiiiug  heat  to  a  flue  and  contact  apparatus,  leave  the 
furnace  near  the  top,  and  are  conducted  to  a  vertical 
cylinder,  cooled  externally  by  rinsing  with  water,  whence 
they  pass  into  an  absorbing  column,  down  which  sulphuric 
acid  flows  to  absorb  the  anhydride.  The  gases  are  next 
passed  through  a  vessel  charged  with  pumice  stoue. 
asbestos,  or  the  like,  and  when  thus  filtered,  are  conducted 
back  to  the  furnace,  into  cast-iron  vessels,  there  heated  as 
described,  and  then':e  enter  a  contact  apparatus  set  in  a 
chamber  in  the  brickworli,  and  pass  therein  through  screen- 
like  fabrics  of  platinum,  whereby  the  final  conversion  is 
effected.  The  gases  are  then  passed  successively  through 
another  set  of  cooling  and  absorbing  vessels,  whence  the 
residual  gases  are  aspirtd  by  a  ventilator  and  escape  into 
the  atmosphere.— E.  S. 

Sulphates  and  Chlorine,  Method  of  Making .   A.  Clemm, 

Mannheim,  Oermany.  U.S.  Pat.  689,461,  Dec.  24,  1901. 
A  CHLORIDE — for  instance,  sodium  chloride — is  made  into  a 
plastic  mass  with  clay  and  water,  which  is  formed  into 
balls  ;  these  are  dried,  and  heated  to  redness  in  a  suitable 
vessel,  in  a  slow  current  of  sulphur  dioxide  and  of  oxygen 
or  air.  The  chlorine  formed  is  passed  through  concen- 
trated sulphuric  acid  "  or  even  through  water,"  to  remove 
any  sulphur  oxychlorlde  that  may  be  present.  According 
to  the  second  claim,  the  process  may  be  modified  by 
substituting  sulphuric  anhydride  for  SO.,.  In  either  case,  a 
sulphate  remains  in  the  retort. — E.  S. 

Hydrogen    Sulphide ;   Method   of   Making   .     H.    H. 

'VVing,  Buffalo,  U.S.A.  U.S.  Pat.  690,502,  Jan.  7,  1902. 
The"  gases  from  a  pyrites  burner,  or  other  source  of  SO», 
are  passed  through  a  dust  chamber  and  cooler  into  a  coke- 
packed  tower  for  absorption  by  water.  The  sulphurous 
acid  solution  is  pumped  into  a  '■  generator,"  in  which  it  is 
agitated  with  an  emulsion  of  calcium  carbonate.  Insoluble 
calcium  monosulphite  is  formed,  and  the  carbon  dioxide 
evolved  "  in  a  concentrated  state "  is  collected  in  a  gas- 
holder. When  the  reaction  is  completed,  the  conients  of 
the  generator  are  discharged  into  a  filter-tank,  and  the 
liquid,  withdrawn  by  a  vacuum  pum|i,  is  used  over  aga  u  In 
the  coke-absorbing  toner.  The  separated  calcium  mono- 
sulphite  is  then  mixed  with  coke,  and  furnaced  to  reduce  it 
to  sulphide.  [Magnesium  sulphite,  if  present,  is  reduced 
to  oxide.]  The  powdered  sulphide  is  mixed  with  water  to 
a  cream  and  charged  into  a  pair  of  "carbonators."  The 
carbon  dioxide,  produced  as  described,  is  then  passed  into 
the  bottom  of  one  of  the  vessels  to  produce  calcium  car- 
bonate and  highly  concentrated  HoS,  which  is  stored.  The 
calcium  carbonate  is  used  in  the  "  generator  "  in  the  first 
part  of  the  process.  The  two  or  more  carbonators  are 
worked  partly  alternately  and  partly  in  combination,  the 
effluent  gases  trom  one  being  at  a  certain  stage  of  the 
process  passed  iiito  the  contents  of  the  other,  so  as  to  obtain 
the  H.,S  free  froai  or  with  a  minimum  of  COo.  "  Instead  of 
using  lime  salts,  any  other  alkaline  eatth  metal  or  alkali 
metal  can  be  used,"  and  also  alkali  waste. — E.  S. 

Ammonia;    Method  of  Making  ,from  Waste  Prodnc/s 

[from  Beet- Sugar  Factories].  E.  K.  Besemfelder, 
t'harlotteuburg,  Germany.  U.S.  Pat.  689,780,  Dec.  24, 
1901. 
Thk  inventiou  is  particularly  described  in  reference  to 
obtaining  ammonia  and  other  products  from  tke  waste  lyes 
of  beet-sugar  factories.  These  aie  concentrated  and  mixed 
with  bauxite  or  alumina  and  coke.  The  mixture  is 
supplied  to  the  uppermost  of  a  series  of  horizontal  super- 
posed   retorts,   connected   at    alternate    ends,   moderately 


heated,  in  which  conveyors  impel  the  mixture  in  a  contrary 
direction  to  the  flow  of  the  gases,  which  latter  are  taken 
through  a  tube  having  a  siphon  bend  and  (rap  for  tar,  into 
a  set  of  heated  "  decomposiiiou  retorts."  These  are  charged 
with  alkaline  earth  oxides  or  aluminates,  but  preferably 
with  slag  derived  from  water-gas  generators  olnainedas  after- 
wards described.  The  nitrogenous  gases  are  thus  decomposed 
with  formation  of  hydrocarbons  and  ammonia.  The  gases 
are  then  conducted  through  a  .seal  chamber  for  colleciion  of 
the  tar,  into  a  tower  down  which  cold  brown  alkaline  waste 
lye  drips,  into  the  seal  chamber,  where  the  mixture  of  tar 
and  lye  is  boiled,  the  ammonia  thus  evolved  passing  also 
into  the  washing  tower.  Caustic  potash  is  jircferably  added 
to  the  lye,  to  absorb  cyanogen  compounds  Irom  the  gases, 
which  then,  after  passage  through  a  separating  apparatus, 
are  led  up  a  tower  down  which  superphosphate  (Call, (I'f '4)2) 
solution  is  streamed,  whereby  the  ammonia  is  absorbed. 
The  effluent  heating  gases  are  stored.  The  heated  material 
remaining  in  the  distillaiion  retorts  is  mixed  with  coke  in 
water-gas  generators  (rf  a  type  described  in  U.S.  Pat. 
666,257,  1901,  in  which  superheated  steam  and  air  are 
alternately  blown  through  tiie  muss,  whereby  the  excess  of 
alkali  combines  with  aluminn  to  produce  an  ainminate,  and 
the  remaining  nitrogen  forms  ammonia.  Also,  the  oxygen 
salts  present  are  converted  into  carbonates.  The  water- 
gas,  after  conduction  through  the  tower  connecting  the 
lower  retort  with  the  generators,  is  utilised  in  heating  the 
apparatus.  The  residue  in  the  water-gas  generators  is 
received  in  drums  for  treatment  with  water,  and  the  solution 
is  filtered  from  the  insoluble  alkaline  earth  alumiuate  or 
alumina,  which  is  calcined,  and,  after  being  mixed  with 
broken  fireclay,  is  used  in  the  decomposition  retorts.  The 
solution,  containing  soluble  aluminates,  is  freed  from  iron 
by  au  air-blast,  and  alumina  is  precipitated  by  CO.,,  pre- 
ferably by  passage  through  it  of  the  gases  issuing  from 
the  chamber  in  which  ammonia  is  absorbed  by  super- 
phosphate. Potassium  carbonate  and  strontia  are  recovered 
as  by-products. — E.  S. 

Magnesium   Sulphite;  Process   of  Making  .      H.   H. 

Wing,  New  Brighton,  U.S.A.     U.S.  Pat.  690,503,  Jan.  7, 

1902. 
Fumes  containing  sulphur  dioxide,  after  passage  through 
a  dust  settling  chamber,  are  drawn  with  air  into  an  absorb- 
ing apparatus,  fitted  with  an  agitator,  nearly  filled  with  a 
cream  of  magnesium  hydroxide  and  water.  When  the 
transformation  into  insoluble  sulphite  and  soluble  sulphate 
is  complete,  the  contents  of  the  absorber  are  discharged 
into  a  lilter  tank,  and  the  magnesium  sulphite  collected  is 
dried.  The  solution  is  crystalli-,ed  in  a  suitable  tank,  the 
mother-liquor  is  withdrawn  for  re-use,  and  the  crystals  of 
magnesium  sulphate  are  dissolved,  and  the  solution  mixed 
with  calcium  chloride,  whereby  calcium  sulphate  is  precipi- 
tated, and  magnesium  chloride  is  found  in  solution.  The 
calcium  siilidiate,  constituting  one  of  the  by-products,  is 
collected.  The  MgCl.,  solution  is  treated  with  lime  or  milk 
of  lime  (dolomitic  lime  is  also  claimed  alternatively),  to 
obtain  a  precipitate  of  magnesium  hydroxide,  available  in 
the  first  stage  of  the  process,  or  otherwise,  and  calcium 
chloride  is  regenerated  in  solution. — E.  S. 

Aluminium    Hi/drate ;  Method  of  Making  .      H.  W. 

Jordan,  Syracuse,  U.S.A.      U.S.   Pat.   691,470,  Jan.  21, 

1902. 
Soi>itiM  aluminate  solution,  contained  in  a  vessel  fitted  with 
an  agitator,  is  treated  with  carbon  dioxide,  previously  heated 
to  above  200  F.,  and  preferably  to  about  400'  K.  The 
aluminium  hydroxide  precipitated  by  the  gas  at  the  latter 
temperature  is  suuea  to  contain  only  about  0-43  percent, 
of  insoluble  sodium  carbonate. — E.  S. 

Nickel  Salts ;   Producing  .      H.  A.  Frasch,  Hamilton, 

Canada.     U.S.  Pat.  689,391,  Dec.  24,  1901. 
See  Eng.  Pat.  19,035,  Sept.  24,  1901  (page  253).— E.  S. 

Pota.isium  -  Mar/nesinin    Carbonate;    Method  of   Making 

.      H.  Precht,   Neustassfurt,  Germany.      U.S.  Pat. 

689,907,  Dec.  31,  1901. 

See  Eng.  Pat.  2342,  1901  (this  Journal,  1902,  117). 
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Mum;  Method  nf  Making  .      E.  Everhart,  Atlanta, 

Georgia,  U.S.A.     U.S.  Pat.  690,257,  Deo.  31,  1901. 

liADXiTE  or  other  alnmiuous  substance  is  stirred  in  a  strong 
solution  of  nitre  oake  Csodium  hisulphate)  heated  by  a 
•learn  coil.  Water,  and  milk  of  lime  to  neutralise  free  acid, 
are  added  after  the  reaction,  and  the  cleared  solution  is  set 
for  the  sodium  sulphate  to  crystallise.  The  solution  of 
soda  alum  is  drained  off,  and  heated  with  potassium  chloride 
or  sulphate,  to  obtain  potash  alum.  A  second  croji  of  alum 
crystals  is  obtained  by  concentrating  the  mother-liquors. 
The  residual  mothor-liquors  are  used  to  dissolve  the  sodium 
sulphate  previously  obtained,  and  ihe  solution,  after  purifi- 
ration  by  milk  of  lime,  is  crystallised  to  obtain  pure  (llanbcr 
salts.— E.  S. 

Alkiili  (Viloridrx ;   Apparatus  for   the  Cnniimums  Electro- 

lifsis   of  .      W.    Gintl.      U.S.   Pats.    690,.16,'j    and 

(il)0,141,  Dec.  31,  lilOl. 

See  under  XI.,  A.,  page  260. 


VIII.-GLASS,  POTTEEY,  ENAMELS. 

[Potterg]  Fiisilile  Tell-tales.     J.  Salt.     Cerani.   4, 
[144],  139—140. 

In  dealing  with  certain  defects  exhibited  by  the  Sfger 
cones,  the  author  mentions  the  presence  ot  iron  in  the 
series  01  to  010  as  unfavourable,  owing  to  the  ease  with 
which  it  is  influenced  by  furnace  gases  of  different  com- 
position. The  boric  acid  employed  as  flux  is  volatile,  and 
is  attacked  by  the  sulphuric  acid  vapours  from  the  fuel ;  and 
the  same  vapours  also  act  on  part  of  the  calcium  carbonate 
in  the  cones,  with  the  result  that  the  fusibility  of  the  other 
constituents  of  the  latter  is  affected  in  an  irregular  manner. 
Again,  it  has  been  found  that  the  fusibility  of  the  Seger 
cones  is  liable  to  vary  in  accordance  with  the  size  of  the  kiln 
and  the  duration  of  the  baking  process.  For  example,  the 
author  has  observed  that  cone  04  does  not  commence  to  fuse 
below  40°  of  the  Vieillard  pyrometer  when  used  in  a  small 
glaze  kiln  1  j-  metres  in  diameter,  whereas  it  fuses  at  30 ' 
Vieillard  in  the  large  biscuit  kiln.  Now,  as  the  time 
required  to  fire  glaze  may  vary— for  some  unexplained 
reason— between  18  and  24  huurs,  this  behaviour  of  the 
cones  may  lead  to  erroneous  indications. 

Another  somewhat  important  defect  is  that  the  behaviour 
of  the  cones  at  the  moment  of  fusion  depends  on  the  manner 
in  which  they  have  been  placed  in  the  kiln  ;  cone  116,  for 
instance,  set  perfectly  vertical,  fusing  after  05,  that  has 
been  placed  in  a  sloping  position.  The  author,  believing  in 
the  utility  of  these  cones,  notwithstanding  the  defects 
mentioned,  has  endeavoured  to  obviate  the  last-named 
inconvenience,  and  has  succeeded  in  doing  so  in  the 
following  manner : — The  three  or  four  cones  used  are 
embedded,  by  their  bases,  in  a  piece  of  plastic  clay,  which 
is  provided  with  a  foot  at  one  end,  and  is  thtn  set  upriaht 
so  that  the  cones  are  perfectly  horizontal,  the  least  fitsible 
of  the  series  being  at  the  top.  The  whole  should  he  dried 
several  hours  before  insertion  in  the  saggar.  Mounud  in 
this  manner,  the  cones  will  fuse  in  regular  order,  but  not  at 
the  same  temperatures  as  when  set  upright,  the  fusing 
temperature  of  cone  1  being  reduced  from  1,150"  (',.  to 
1,110°  C,  i.e.,  the  fusing  point  of  cone  2  in  the  vertical 
position.  Another  method  of  setting  the  cones  is  by 
suspending  them,  point  downwards,  from  a  clay  support, 
the  fusion  being  then  indicated  by  elongation  instead  of 
bending  over ;  but  the  author  considers  the  horizontal 
position  the  best. — C.  S. 

Ceramics  and  Glass  Mannfacture  ;   Fusibility  of  Silicates 

and  Borates   used  in .    A.  Granger.     Mouit.  Scient. 

1902,16,  [722],  81  — 8H. 
The  relationship  between  chemical  composition  and  fusi- 
bility  is  bj'  no  means  simple,  and  it  is  thus  diflicult  to  select 
typical  silicates  for  use  as  pyrometers.  This  is  shown  by 
the  following  series  of  typical  samples  of  silicates  and 
borosilicates  ; — 


S^^i^l [?l^,} «'« 

X-^i^^l-A1.03{i'^iSi} 520-020 

X  varies  from  O'l  to  0*8  ;  y  from  ft  to 
3'G ;  HaO:,  constant. 

0-3  K,0    VO-aFcjOafj/SiOj   ) 

0-7CaO    Jo-SA1AI--B,0:>  i MO-UOO 

y  ririrs  from  3'5  to  3"1'.5:  3  is-  lnutint  l>y 
the  n'/afionstfip  y  +  z  =  i. 

0-3  KaO    KFeAiUsin  n-n     ,..,n 

0-7CaO   j«AljOj'S'02 ll.iO-ll'iO 

f  virics  from  0'2  to  a- 1)5:  ii  i.v  fmumt  /,// 
tite  reldfinushiti  f  +  k  =  0'5. 

0  7CllO    }"'\W>-<2'Si02 iaiO-l);70 

u  varies  frim  0-6  to  20,  ami  y  t'riim  4 
■  to  200. 

AI3O;,  1/  Si0.j 1  COO— 185(1 

//  caries  from  10  to  2. 

Each  of  these  tyjies  can  only  be  used  within  certain 
intervals,  and  the  largest  division  of  the  scale  (1210 — 1670) 
is  occupied  by  an  aluminous  silicate,  in  which,  as  the 
author  shows,  the  alumina  and  silica  stand  in  a  different 
ratio  to  each  other  at  higher  and  lower  fusing-poinls. 

liischof  was  one  of  the  first  to  propose  a  formula  for 
calculating  the  fiisibility  of  clays  from  their  chemical  com- 
position. Taking  a,  li,  and  <•  to  represent  respectively  the 
alumina,  silica,  and  fluxing  oxides,  in  molecular  iiuantities ; 

A  to   represent-  and   B   to   represent      ',    he  termed   the 

A 
ratio    ji     the    "fire-stability  quotient"    {Feuerfestigheits- 

qnotictit).  Rischof's  formula  was  strongly  criticised  by 
Seger,  who  proposed  the  following  formula  as  more 
correct : — 

Fire  -  stability  quotient  =  .i-  (  (a  ■{  b)  +  ?/  -),  where  a 
and  b  represent  the  ratio  of  alumina  and  silica  respectively 
to  the  fluxing  oxides  taken  as  unity ;  .>:  is  a  coefiicient 
representing  the  influence  of  the  number  and  nature  of  the 
compounds  in  the  flux,  and  g  is  another  coefficient  repre- 
senting more  exactly  the  influence  of  alumina.  Kochs  and 
Seyfert  (this  Journal,  1901,  989)  have  pointed  out  that 
Seger's  "fusible  cones"  do  not  show  a  regular  ratio 
between  the  proportion  of  alumina  and  the  fusibility 
quotients  at  different  temperatures,  and  the  author  confirms 
their  statements.  According  to  Kochs  and  .'^eyfert,  the 
following  formula  gives  satisfactory  results  :  — 

'        1731 FK 

where  7  represents  the  stability  quotient,  K  the  amount  of 
silica,  T  the  amount  of  alumina,  and  F  the  sum  of  the 
molecular  proportions  of  the  fluxing  substances.  Thus,  in 
order  to  determine  what  quantity,  x,  of  alumina  must  bo 
added  to  bring  a  silicate  to  a  required  fii-dbility,  the 
following  formula  could  be  used: — 

.r  =  ±  yi73-4  qF  K - T, 

whilst  the  necessary  silica  could  be  found  by  the 
formula — 

T2  _ 

y  -  173-4  4  F  ~  '^• 

For  the  simultaneous  addition  of  silica  and  alumina,  the 
following  equations  are  given  ; — 

X  =  102  (j  V  (,F-T), 
//  =  609  V-  (F-K), 

V  in  this  case  representing  the  ratio  of  alumina  to  silica 
(corresponding  to  a  molecnlar  weight  M^).  Lastly,  the 
quantity  of  fluxing  oxides,  :,  to  be  added  to  a  siiieatc  of 
known  compositiou  in  order  to  obtain  a  required  degreir  of 
fusibility,  can  be  calculated  as  follows: — 
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In  the  author's  opinion,  the  objections  offered  by  Soger 
to  Bischof's  fbrinulii  might  also  be  l>rought  against  these 
forniiila;  of  Koehs  jiml  Seyfert.  He  also  considers  that  the 
physical  state  of  the  niiiterial  has  been  too  much  neglected 
in  all  those  calculations ;  for  it  is  unlikely  that  a  com- 
pressed argillaceous  schist  should  possess  the  same  degree 
of  fuiibilitv  as  a  soft  clay  of  the  same  composition. 

-C.A.  M. 

Lignite-Gas;  Firing  with ,for  Potter;/  Kilns,  Sj-c. 

Baier. 
See  under  II.,  page  244. 

United  States  Patents. 

Glass ;     Apparatus    for     Silvering    .        C.     Laval, 

Allegheny,  Penn.,  U.S.A.  U.S.  Pat.  689,732,  Dee.  24, 
19!>1. 
In  this  apparatus  the  silvering  material  is  led  from  a 
hopper  to  a  distiibiitor,  the  starting,  extent,  and  stopping 
of  the  flow  of  material  being  automatically  controlled  by 
the  movement  of  the  sheet  of  glass,  as  it  approaches,  and 
passes  out  of  contact  with  the  distributor —  W.  C.  II. 

Enamelling  Metal  Ware.  W.  Jankowsky,  St.  Louis, 
Miss.,  U.S.A.  U.S.  Pat.  691,268,  Jan.  14,  1902. 
The  process  consists  esstntially  in  applying  to  the  cleaned 
metal  surface,  a  priming  coat  of  an  alkali  carbonate,  on 
which  is  spread  a  layi  r  of  the  enamel  containing  a  suitable 
proportion  of  potassium  bisulphate,  which  decomposes  the 
priming  coat  in  places,  thus  producing  a  mottled  effect, 
where  the  metallic  surface  is  attjicked.— \Y.  C.  H. 


IX.-BUILDINa  MATERIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

Mortars;    Testiiiq  thiAdhcsire  Vomer  of .      R.  Keret. 

Thonind.-Zeit.,  25,  [153],  2,2ia— 2,215. 

The   result   of   Ferel's   tests   with  regard  to   the   adhesive 
powers  of  mortar  are  as  follows  : 

A. — The  adhesive  power  of  a  given  mortar  varies  with 
the  substance  to  which  it  is  applied.  When  the  substance 
consists  of  sand  mortar  that  has  been  hardened  a  long  time, 
the  variations  in  the  adhesive  power  are  but  small.  In  the 
ease  of  stone,  the  adhesion  depends  on  the  fineness  of 
grain,  and  varies  directly  with  the  porosity  of  the  stone  ; 
but,  with  soft  stone,  the  fracture  is  transmitted  through  the 
mass,  and  the  result  is  the  same  as  with  a  low  adhesive 
power.  The  latter  seems  independent  of  the  dimensions  of 
the  inequalities  in  the  surface  of  the  stone,  the  total 
breaking  load  being  almost  the  same  whether  the  surface 
be  smooth  or  contain  irregularities  1  cm.  in  size.  With 
iron,  on  the  contrary,  the  adhesive  power  of  the  mortar  is 
greater  on  a  roughened  surface  than  a  smooth  one. 

B.  -  The  adhesive  power  is  much  lower  wlitn  the  surface 
of  the  stone  is  dirty,  or  has  been  insufficiently  moistened 
before  the  application  of  the  mortar.  Only  a  slight  im- 
provement can  be  effected  in  the  case  of  plastic  mortar  by 
ramming. 

C. — In  all  cases  little  variation  is  exhibited  when  a  given 
mortar  is  mixed  with  Portland  cement  ;  sometimes  the 
adhesive  po«er  is  greater  with  bad  cements  than  witb- 
better  qualities :  for  one  and  the  same  cement,  it  is  greater 
the  finer  the  grinding.  Taken  in  the  same  proportions, 
quick -setting  and  hydraulic  cements  give  inferior  results 
to  I'ortland  cement.  Two  s.aniples  of  Grappier  cement 
gave  a  higher  adhesion  than  Portland  cement. 

I). — The  fineness  of  the  sand  influences  the  adhesive 
power,  the  latter  being  gem  i-ally  greater  .-is  the  pro- 
]iortion  of  coarse  grains  increases.  The  maximum,  how-  i 
ever,  seems  to  be  attained  when  a  certain  ratio  (varying 
with  the  conditions  of  the  mixture)  obtains  between  the 
coarse  and  fine  grains  of  sand,  those  of  medium  size  being  I 
absent.  i 

jl^K. — The  adhesiie  power  does  not  seem  to  be  proportional  j 
to  the  amount  of  cement  in  the  mortar,  and  it  does  not  i 
appear  advisable  to  exceed  a  certain  percentage.     In  the  | 


case  of  slag  cements,  little  variation  is  found  in  mixtures 
containing  the  proportions  usual  in  prai^tice. 

F. — The  influence  of  the  mixing  water  is  insigniflcant  so 
far  as  quality  is  concerned  ;  but  the  ciuantity  has  a  great 
effect,  the  adhesive  uower  attaining  its  inaxinniin  wlien  the 
mortar  is  plastic  and  inclineil  to  be  slojqiy,  tlioiigli  beyond 
this  point  diminution  occurs.  The  maximiitn  of  adhesion 
almost  always  corresponds  with  a  rather  softer  consistence 
than  the  maximum  of  resisance,  which  in  turn  correspomls 
to  a  somewhat  stiffer  consistence  than  the  maximum  of 
compactness. 

G. — On  stone  the  adhesive  power,  especially  in  the 
earlier  stages,  increases  more  slowl^'  than  the  resistance  to 
compression  ;  on  iron  the  increase  is  nearly  parallel  with 
that  of  the  resi.-tance. 

H. — In  water  .and  moist  air,  the  adhesive  power  on  iron 
is  about  the  same,  and  apparently  rather  lower  than  in  dry 
air. 

I. — On  iron  the  adhesive  power  of  a  concrete  is  smaller 
than  that  of  the  nicular  from  which  it  is  pri-pared,  and  is 
nearly  proportional  to  the  weight  of  ci-merit  present  per 
unit  volume  of  the  concrete,  other  conditions  being  equal. 
The  increase  is,  however,  slower  when  the  proportion  of 
cement  is  larger.  All  concretes  prepared  from  variable 
proportions  of  the  same  cement,  sand,  and  gravel,  so  as  to 
have  an  equal  compression  strength,  also  exhibit  nearly  the 
same  adhesive  power.  The  influence  of  the  amount  of 
wafer  used  seems  to  be  similar  to  the  case  of  mortar. — C  S. 

Portland    Cement ;    Constitution    of  .      T.    Ludwig. 

Thonind.-Zeit.,    25,  [142],   2084  —  2085;    [145],   2112 
—-2114. 

Referring  to  the  attempts  made  to  .set  up  a  constitutional 
formula  for  Portland  cement,  the  author  expresses  the 
opinion  that  it  is  preferable  to  ascertain,  by  the  examination 
of  good  cements,  what  limits  of  the  various  constituents 
should  be  maintained  in  practice.  As  an  objection  to 
existing  formulae,  he  points  out  that  it  is  errneous  to 
assume  that  alumina  can  be  replaced  by  ferric  oxide.  Th'S 
latter  is  never  found  in  combination  with  silica,  exee|t  in 
very  complex  silicates;  and  these  furnish,  on  decompo- 
sition, ferric  oxide  or  hydroxide,  but  not  ferric  silicate. 
Neither  are  the  imaginaiy  calcium  compounds  termed 
"calcium  ferrate"  by  Meyer,  known  to  exist,  since  feriic 
oxide  never  plays  the  part  of  an  acid,  and  therefore  does 
not  cotnbine  with  alkalis  or  alkaline  earths.  Meier's 
"calcium  ferrate  "  must  be  merely  a  mechanical  mixture  of 
free  lime  and  ferric  oxide.  The  compound  in  question  is 
more  probably  tricalcium  silicate  con'aining  an  inert  admix- 
ture of  iron,  perhaps  in  the  form  of  FcjOj.  In  view  of 
the  colour  change  to  greyish  green,  it  is  more  jirobable 
that  the  iron  in  the  finished  cement  is  in  the  form  of 
ferrous  silicate  ;  and  though  the  latter  cannot  be  detected 
as  such  by  titration,  this  circum-tance  may  be  attributed  to 
oxidation  dtrring  the  gradual  process  of  dissolving  the 
ferrous  ccinpouucf  in  acid-^. 

The  chief  point  in  practice  is  to  aim  at  as  large  a  pro- 
portion as  po.ssible  of  SiOj.SCaO  and  avoidance  of  free 
lime.  Pure  tricalcium  silicate  can  only  be  obtiiincd  by 
the  use  of  fluxes  to  effect  the  combination  of  lime  and 
silica.  From  economical  consideratiotis  alumina  and  ferric 
oxide  are  the  only  two  fluxes  that  can  be  used,  the  former 
facilitating  the  formation  of  clinker,  and  combining  the 
excess  of  lime  as  aluminates,  which  assist  the  hardening 
of  the  cement  when  not  too  abundant.  (Jn  the  other  hand, 
feiric  oxide  has  the  .advantage  of  combining  with  alumina 
to  form  a  fusible  glass,  and  thus  preventing  di>integratioa  ; 
but  ferric  oxide  cannot  combine  with  the  excc.'-s  of  lime, 
nor  does  it  contribute  to  the  hardening  of  the  cement. 
The  most  favourable  results  are  therefore  obtained  by  using 
both  fiuxis,  e.g.,  in  the  form  of  a  clay  poor  in  alumina,  rich 
in  iron,  and  free  from  sand.  Such  a  material  is  found  in 
washed  brick  earth. 

As  a  convenient  means  of  expressing  the  composition  of 
cciiient,  the  author  recommecds  that  the  percent. iges  of  the 
con.-tituents  should  be  divided  by  their  molecular  weights, 
in  order  to  obtain  molecular  values,  Fe.jO;,  and  IMooO.,  being 
considered  as  two  molecules  of  FeO  and  MiiO  respectively, 
and  thcrefoic  divided   by  one  half  their  molemlar  weights. 


leb.  iS,  1902.] 


JOURNAL  AND  PATENT  LITERATURE. 


257 


The  resulling  v-ilucs  should  thcu  be  divided  by  the  silica 
coefficieut,  which  will  fiirDish  values  showing  the  ratio 
between  the  principal  eomponent?,  and  f.'reatly  facilitate  the 
comparison  of  different  cements. 

An  example  is  given  showing  how,  by  the  aid  of  this 
method,  a  cement  with  either  a  high,  medium,  or  low 
content  of  lime,  may  be  produced  by  varying  the  proportions 
of  two  raw  material; — limestone  and  marl — of  known  com- 
position.— ^C.  S. 

Cement;  Magnesia .     L.  Preussner.    Thonind.-Zelt., 

25,  [145],  2,115. 

To  remove  the  sulphuric  acid  present  In  commercial  hydro 
chloric  acid,  raagnesiuiri  chloride,  and  in  the  superphosphate 
ako  employed  in  the  manufacture  ot  artificial  stone,  which 
acid  and  Its  compounds  spoil  the  appearance  and  durability 
of  the  product,  Preussner  treats  the  materials  with  barium 
hvdrate  or  barium  carbonate  (witherite),  and  siphons 
off  the  lliiuld  after  the  precipitate  has  settled  down.  In  the 
ease  of  magnesium  chloride,  the  s.alt  is  dissolved  in  water 
to  form  a  solution  of  20 — la'  B.,  and  the  barium  hydrate  or 
witherite  is  added  by  degrees  until  the  precipitate  ceases 
to  increase.  The  amount  of  reagent  generally  rei|ulred  is 
between  A  and  .5  kilos,  per  centner  (30  kilos.).  The  hest 
method  of  adding  thj  barium  compound  is  bj-  strewing  it 
over  the  surface  of  a  board,  which  is  then  submergetl  in 
the  solution,  this  procedure  ensuring  a  better  reaction  in 
the  upper  layer  of  the  liquid.  Finally,  the  whole  should  be 
well  stirred. — C.  S. 

Cements;  Action  of  Sulphate  of  Lime  on .     L.  Deval. 

Bull,  de   la  Soc.  d'Encouragement  pour  I'lnd.   Xat.,  101, 
[6],  Dec.  31,  1901,  TS^— 787. 

Cemknt.s  prepared  in  the  laboratory  with  compositions 
similar  to  crdinary  Portland  cements,  had  fixed,  at  the  end 
of  two  months,  more  sulphate  of  lime  than  their  composi- 
tions would  indicate  as  necessary  to  form  sulpho-aluniinate. 
Those  cements  which  gave  good  results  In  saline  solutions, 
at  the  end  of  four  months,  had  not  retained  sufficient 
sulphate  of  lime  to  conveit  the  whole  of  the  aluminium 
into  sulpho-alumlnate.  Cements  in  which  aluminium  is 
replaced  by  iron  do  not  react  with  sulphate  of  lime. 

—J.  W.  II. 

Gypsum  ;    SoluhilUij    of  ,  in    Aqueous    Solulioiis    oj 

Sodium    Chloride    at    Different    Temperatures.      ¥.  K. 
Cameron.     J.  Phys.  Chem.,  Nov.  1901,  550—570. 

Thb  solvent  action  of  water  on  gypsum  is  greatly  increased 
by  the.  addition  of  sodium  chloride,  thus  at  2G"  C.  100  grms. 
of  wi'.ter  will  dissolve  0-212G  grm.  of  gypsum,  but  If 
15-2  grms.  of  sodium  chloride  be  added,  "0'76  grm.  of 
gypsum  is  dissolved.  At  temperatures  belo;v  37'5^  C.  the 
influence  of  sodium  chloride  on  the  solubllitj'  of  gypsum 
increases  to  amaxlinum  (with  an  addition  of  1.15 — 140  trrms. 
per  Hire),  but  at  higher  temperatures,  the  existence  of  this 
maximum  is  doubtful. 

It  is  stated  that  at  2G°  C,  1  part  of  gypsum  is  soluble  in 
372  parts  of  pure  water. — A.  S. 

English  P.vtents. 

Bricks,    Tiles,    and    the    li/ie ;    Manufacture    of . 

A.  J.  Keeble,    Peterborough.     Kng.  Pat.  10,1C0,  May  16 
1901. 

In  order  to  prevent  discoloration  or  "  scum  ''  after  firing, 
in  bricks,  &c.,  the  articles  are  when  moulded,  coated' 
wholly  or  partially,  with  a  solution  of  glue  or  other  animal 
colloid  substance,  and  then  dried  and  fired.  Tho  solution 
Is  used  warm,  and  may  be  prepared  by  dissolving  25  lb.  of 
glue  in  20  gallons  of  water. — E.  8. 

Conglomerates  for  Building  and  other  Purposes.     G.  fuel, 

Paris.     Eng.  Pat!  22,952,  Dec.  15,  1900. 
The   conglomerates   are  made  by  mixing  mother-of-pearl 
,  waste,  previously  sorted  and  washed  in  acid  and  water,  with 
cement  or  the  like,  and  polishing  the  hardened  mass  thus   ' 
obtained —W.  C.  H.  i 


.Artificial  Slone :  Manufacture  of .     G.  C.  F.   Boivio, 

Sodcrtelje,  Sweden.  Eng.  Pat.  24,9'i3,  Dec.  G,  1901. 
Sr.ATE  waste  is  finely  powdered,  and  moistened  with  dilate 
hydrochloric  and  nitric  acids,  or  with  either,  with  or 
without  a  small  proportion  of  alum  or  water  glass,  or  the  like, 
in  the  acid  solution.  Tha  mass  is  steamed,  and  compressed 
into  bricks  or  other  forms,  which  are  dried,  and  then  hardened 
by  subjection  to  the  action  of  steam  under  high  pressure. 
To  obtain  facing-bricks,  tiles,  &c.,  lime  Is  added  to  the 
powdered  slate  before  treatment  wiih  the  binding  solution, 
the  hardness  being  thereby  increased. — E.  8. 

Portland  Cement  front    Blast    Furnace    Slag    or    Cinder ; 

Preparation   of  .     C.  von   Forell,  Hamburg.     Kng. 

I'at.  22,314,  Nov.  5,  1901. 

I!r  this  process,  Portland  cement  is  made  by  mixing 
together  llijuld  blast  furnace  slag  and  powdered  lime,  the 
apparatus  used  being  a  horizontal  or  slightly  inclined 
rotary  furnace  or  mixing  chamber,  provided  with  a  fire- 
r^-slstlng  lining,  and  heated  internally  or  externally  to  keep 
the  slag  fluid,  and  into  which  heated  air  or  gas  can  be 
blown  to  promote  homogeneity  of  the  product,  aiul  the 
fused  mass  issuing  from  which  can  be  granulated  by  slcam- 
blasts  forced  from  jets  in  the  same  direction  as  the  issuing 
fused  mass. — W.  C.  H. 

Elastic  Plaster  for  Walls  and  Ceilings.  H.  L.  Carter, 
Xcw  York.  Eng.  Pat.  24,475,  bee.  2,  1901, 
The  plaster  is  made  by  thoroughly  mixing  calcined  gypsum, 
or  its  equivalent,  as  lime,  marble,  &c.  with  marsh-mallow 
root  (althaea)  and  dextrin,  with  addition  of  gelatin,  if 
necessary.  The  product  is  said  to  be  hard  enough  to  take  a 
good  polish,  and  to  be  elastic,  owing  to  the  althx'a  e.terting 
a  retarding,  and  the  dextrin  an  accelerating  effect  on  the 
setting  of  the  plaster. —  W.  C.  II. 

Ukited  St.vtes  Patents. 

Roofing  Fabric,  and  Method  ofPreparim/  same.  C.  S.  Bird, 
Walpole,  Mats.,  U.S.A.  U.S.  Pat.  090,348,  Deo.  31, 
1901. 

It  is  stated  that  the  "  buckUng  "  frequently  observed  with 
roofing-paper,  &c.  Is  caused  by  absorption  of  moisture,  and 
the  object  of  the  present  invention  Is  to  overcome  this 
defect.  The  improved  roofing  paper  Is  made  bj-  first 
waterproofing  the  p.aper  and  then  passing  it  through  a  bath 
of  water,  in  order  to  take  up  and  retain  a  certaia  amount  of 
moisture. — W.  C.  II. 

Granite;  Artificial .     MeKenzIe  Arnn,  Virginia, 

U.S.A.     U.S.  Pat.  691,711,  Jan.  21,  1902. 

The  granite  is  made  by  mixing  borax,  powdered  charcoal, 
black  lead,  common  salt,  washed  sand,  rosin,  and  powdered 
baryta,  and  incorporating  this  with  liquid  slag. — W.  C.  H. 


X.-METALLUEGr. 

Pseiido  -  Ciilalylic  O.vidalion  Processes.  {_Mefals.']  C. 
Kngler  and  L.  \v'bhler.  Zelts.  anorg.  Chem.,  29,  1—21. 
Chem.  Cenlr.,  1902, 1,  [4],  239—241. 

Under  the  above  name  the  authors  class  those  catalytic 
processes  of  oxidation  with  oxygen  or  other  oxidising 
agents,  in  which  the  active  auto-oxidiser  or  catalytic  agent, 
(A>,  In  consequence  of  the  instability  of  the  oxide  formed, 
is  regeneratc'd,  the  oxygen  being  taken  up  by  the 
acceptor  (B).  This  form  of  reaction  may  be  represented 
by  the  equation: —  AC).  +  2B  =  A  +  2IiO.  Oxygen 
carriers  of  this  kind  may  be  divided  into  three  classes  : 
1.  The  noble  and  semi-noble  metals  and  their  oxides 
formed  as  intermediate  products.  2.  The  oxides  and  salts  of 
such  elements,  (met.als)  as  are  capable,  by  change  of  valencv 
of  taking  up  molecules  of  oxygen.  3.  Oxidising  ferments 
of  animal  and  vegetable  organisms.  The  authors  then 
give  a  large  amount  of  evidence  in  favour  of  the  view  that 
with  finely-divided  platinum  .and  oxygen  or  oxidising  agents, 
an  oxygen  compound  of  the  platiaum  is  formed,  and  that  in 
catalytic  reactions,  alternate  oxidation  and  reduction  of  this 
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oxide  takes  place  ;  they  are  of  the  opinion  that  the  oxidised 
corapouiul  of  platinum  which  acts  in  a  catalytic  process  is 
probalily  a  hj  tlrated  peroxide,  l'tt)3H2  or  PtoO,.,H2. 

lu  the  solution  of  gold  by  potassium  cyanide  in  contact 
with  a^r,  the  rormation  of  gold  peroxide  appears  to  be  of  the 
irreatcst  importance.  The  authors  give  the  following  reaction, 
somewhat  differini;  from  that  of  Bodlauder  (thi«  Journal, 
18'J",  45)  :— Au..();  +  ^KCN  =  2KAu;CN).  +  KJh. 

To  the  second  class  of  pseudocatalylic  agents  belong  certain 
oxides  and  salts  of  Cr,  Mu,  Fe,  Co,  Ni,  Cu,  and  Ilg,  and 
the  le.<s  active  oxides  of  Ti,  Zr,  Ce,  Th,  Sn  and  Mo  ;  als3 
P,  C.  and  SO.  In  catalytic  reactions  effected  by  these, 
also,  the  formation  of  peroxides  plays  an  important  part. 

—A.  S. 

Giapliile:   Tc-iiperature  Limits Jv?'  the  Separation  of , 

from  Marlen.tite  in   Pure  Cast  Iron.     H.  P.  Ticmann. 
iletallographist,  Oct.  1901,  3i-3— 332. 

The  author  draws  attention  to  the  great  influence  of  silicon 
in  de'onniuing  tl.e  separation  of  graphite  from  cast  iron, 
and  states  that  a  large  number  of  the  expcrimeutal  results 
pnbli-Iicd,  are  valueless,  owing  to  thisfactor  having  been  over- 
looked. A  sample  of  iron  containing  no  silicon,  0031  per 
cent,  of  phosphorus,  0-002  per  cent,  of  sulphur,  0'040 
per  cent,  of  manganese,  and  0.030  per  cent,  of  combined 
carbon,  was  carburised  with  sugar  charcoal  in  crucibles 
free  fr.)m  silic.i,  until  it  contained  -i'^Tl  per  cent,  of 
comt-ined  carbon  and  0'255  percent,  of  graphite.  With 
this  specimen,  the  proportion  of  graphite  was  quite 
unchanged  by  heating  up  to  temperatures  as  high  as  1,116' 
C,  and  then  quenching  in  iced  brine  at  —  5°  C.  ;  by  heating 
to  1.30')'' C.,  and  alloniu;:  to  cool  to  1,040°  C,  before 
quenching,  the  proportion  of  graphite  was  raised  to  0"677 
par  cent.  According  to  lloozeboom's  views  (this  Journal 
1900,  1010,  1154),  cementite  (cCimbined  carbon)  should  be 
eutirelv  converted  into  graphite  at  any  temperature  above 
1.000"  G  ,  but  from  the  autlior's  results,  it  appears  that  this 
chinge  f!oes  uot  readily  take  place  in  a  pure  cast  iron, 
unless  the  teuiper.iture  be  raised  far  above  the  "  trausition 
point."  If,  however,  the  inm  contain  silicon,  not  only  is 
the  forauition  of  graphite  at  temperatures  above  the 
trius'tion  point  facilitated,  but  the  transition  point  is 
lowered,  so  that  the  formation  of  graphite  may  take  place 
below  1,OCO"  C.  An  iron  containing  0'75  per  cent,  of 
silicon,  3'438  per  cent,  of  combined  carbon,  and  0-938  per 
cent,  of  grapl.itc  was  found  to  contain  2'795per  cent,  of 
graphite,  after  being  heated  to  1,12.")°  C,  and  quenched  at 
—  5'  C,  whilst  the  proportion  of  graphite  was  increased  to 
l-r.go  ptr  cent.,  when  llie  iron  was  heated  only  to  975°  C, 
a  temperature  25"  below  the  transition  point. — A.  .S. 

Copper  and  its  Alloi/s  ;    licfininq   ,  wilh  Marpicsium. 

Eev.  Prod.  Chim.,  4,  [23],  339. 

The  proportion  of  copper-maguesium  (1:1)  alloy  generally 
snilicient  lor  the  operation  is  50  grms.  per  100  kilos,  of 
copper.  In  experimenting,  however,  it  is  advisable  to 
eouimeuce  with  20  grms.,  and  increase  the  quantity  until 
the  desired  effect  is  produced.  An  increase  in  the  amount 
of  alloy  to  100  nrms.  and  even  more,  has  a  very  favourable 
elfect  on  the  den-ity  and  solidity  of  the  copper,  the  latter 
becoming  harder,  and  therefore  more  resistant. — C.  8. 

AV.vys  of  Aluminiwn  and  Magnesium.  O.  Iloudouard. 
15uli  de  la  la  Soe.  d'lvicouragement  pour  I'lnd.  "Nat., 
101,  [6],  Oec.  31st,  1901,  773—780. 

Till;  form  of  the  melting  point  curve  of  alloys  of  magnesium 
and   alumininm   po-nts   to  the   formation   of   two    definite 
combinations  of   ulumininm  and    magnesium,   .\IMg;  and 
AlMg.      Alloys  containing  over  15  per  cent,  of  either  metal 
arc  brittle,  the  maximum  of  brittlcness  being  reached  by  the 
alloy   50  Al — 50  Mg.,  which  may   be  crushed  between  the 
fingers  and   powdered  in   a  porcelain  mortar.     The  author 
has  isolated  the  definite  combinations  which  occur  in  the 
alloys.,    AlMg;  was  obtained  by  treating,  a  30  Al — 70  Mg   j 
alloy  with  a  10   per  cent,  solutien  of  ammonium  chloride;  a    : 
crystalline    powder    remained    behini,   which    on   analysis 
yielded  almost  theoretical  numbers.      AlMg  was  obtained   i 
lu   a   similar   way   from   the   alloys   40   A I — 60   Mg,   and   1 


50  Al— 50  Mg.  Al.i^fg  was  left  behind  after  attacking,  tha 
alloy  70  Al — 30  ilg,  with  a  10  per  cent,  solution  of 
hydrochloric  acid. — J.  \V.  H. 

Alloys  nf  Aluminium    wilh    Iron    and  icith   Manganese. 

L.  Guillet.  Comptes  Rend.,  134,  [4],  23G— 238. 
ISv  reducing  the  oxides  of  iron  and  of  manganese  hy  com- 
bustion wilh  metallic  aluminium,  in  varied  proportions,  the 
author  has  obtained  the  alloys  Fe...\lj,  Fe-VI^,  Mn.,.\l;„ 
Mn.Vl.,,  and  ilnAlj.  In  the  reaction  with  iron  there  is  no 
loss,  but  with  manganese  the  lossei  of  material  are  very 
great,  mu'jh  of  the  oxide  being  reduced  onlv  to  Mn(). 

—J.  T.  D. 

.'Strontium  ;  Melaltic  and  ils  Hjdride.     Guntz. 

Comptes  Rend.,  1901,133,  [2G],  1209—1210. 

When  strontium  amalgam,  formed  by  electrolysis  of  an 
aqueous  solution  of  strontium  chloride  with  a  mercury 
cathode,  is  slowly  and  carefully  heated  in  a  vacuum  to  full 
redness,  practically  all  of  the  mercury  is  volatilised,  and 
metallic  strontium  remains.  It  is  very  like  barium,  but 
does  not  so  easily  react  with  liquid  ammonia  to  form  a 
metall-ainmcuiium. 

If  the  amalgam  be  healed  in  a  stream  of  hydrogen,  the 
gas  is  absorbed  (at  a  temperature  above  thit  at  which 
bariu.7i  .absorbs  it),  and  the  white  fusible  hydride  SrII;  is 
formed  ;  but  as  this  coniponnd  coats  the  remaining  amalgam 
and  prevents  the  escape  of  the  mercury,  it  is  better,  if  the 
pure  hydride  be  wanted,  to  prepare  in  the  first  place  metallic 
strontium  from  the  amalgam,  as  above,  and  then  to  react 
on  this  with  hydrogen.— J.  T.  I). 

Barium;  Preparation  nf .     E.  .'^tansfield.     Mem.   and 

I'roc.  of  the  Manchester  Lit.  and  Phil.  Soc,  1901 — 
1902,46,  [4]. 
The  author  attempted  to  prepare  pure  baiium  by  means  of 
the  Goldsclimldt  process  (^see  this  Journal,  1898,  543,  584), 
according  to  ndiich  oxi<Ies  are  reduced  by  means  of  finely 
divided  alumininm  intimately  mixed  with  them.  The  best 
results  were  obtained  with  a  charge  consisting  of  100  parts 
of  barium  peroxide  and  21  parts  of  aluminium  (corresponding 
to  the  equation:  3BaO; +  4AI  =  3Ba  +  2.\l20;,),  together  with 
25  parts  of  the  product  of  a  previous  experiment ;  the 
reaction,  however,  appears  to  be  reversible,  as  in  no  case 
was  pure  barium  obtained,  but  only  alloys  of  barium  and 
aluminium  containing  np  to  about  GO  per  cent,  of  barium. 

-   A.  S. 

Manganese  in  .Spiegel;   Di-tcrtninution  of . 

r.  F.  Hildretli. 

Sec  xmdtr  XXIII., /xiyc  279. 

Sulphur  in  Pig  fron  ;   Colorimclric  Method  for  the 
Determination  of .      W.  G.  L'lidsay. 

See  under  XXIII.,  page  279. 

Gold  and  Iridium  ;   Separation  of .     Mietzschke. 

.See  under  XXIII., prti/f  279. 

ESGLISH    PaTE-VTS. 

Iron   and    Steel;     Treatment   of  Slag    resulting  from    tin: 

Mauufiiclure  of .      S.  F.  Prest,  London,  and  J.  W. 

Cahot,  Johnstown,  U.S.A.  Eng.  Pat.  5234,  March  12, 
1901. 
TiiK  slag  is  finely  ground,  the  m.agaetic  portion  separated 
therefrom,  and  the  non-magnetic  portion  digested  with 
dilute  acid,  such  as  sulphuric  ;ieid,  and  the  soluble  salts  so 
obtained  crystallised  for  use  for  various  purposes.  The 
soluble  silica  m:iy  be  separated  by  evaporation  and  heat 
previous  to  the  crystallisation  of  the  salts  by  water.  The 
y-products  so  obtaiue  I  from  the  non-magnetic  portion  of 
the  slag,  are  claimed,  and  may  consist  of  salts  of  manganese, 
iron,  aluminium,  magnesiuni  and,  if  the  sligis  a  basic  process 
one,  |ibo-phoric  acid. — \.  W. 
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Sleel ;  Hardening  and  Trmperhig  of .     II.   H.  Lake. 

From  W.  R.  iJcjDDctt,  New   Britain,  U.S.A.     Eog.   Pat. 
18,230,  Sept.  12,  1901. 

The  stock  is  first  heated  in  any  suitable  inanner,  and 
then  cooled  in  a  bath  which  is  kept  in  motion  at  its  points 
of  contact  with  the  stock  by  means  of  freshly  inflowino' 
stream';,  a  mode  of  effecting  which  is  described  and 
illustrated.  The  stock  is  then  suddenly  withdrawn  from 
the  bath  acd  immersed  in  a  tank  of  oil  until  the  oil  and 
the  stock  are  practically  of  even  temperature,  after  which 
they  are  heated  together  to  a  higher  degree. — G.  H.  R. 

Antimtmj    Ores   containing    Gold ;   Process  for    Treating 

.     .\.    S.  Plews,  London.     Eng.   Pat.   o440,    March 

l-l,  1901. 

The  crushed  antimony  ore  is  heated  in  an  o.xidising 
atmosphere,  in  a  furnace,  preferably  of  the  rcvolvin<r 
cylinder  type,  wl(h  smokeless  fuel  as  long  as  antimony 
fumes  are  evolved.  The  flame  is  then  made  reducinrr,  and 
afterwards  alternately  oxidising  and  reducing,  unlil  the 
antimony  is  completely  volatilised,  the  residue  being  then  in 
a  condition  to  be  crushed  and  treated  with  cyanide  for 
gold  extraction.  The  antimony  fumes  from  the  oxidising 
and  reducing  operations  are  condensed  in  separate  chambers, 
preferably  provided  with  a  strong  induced  draught,  the 
oxidising  product  being  fairly  pure  white  oxide  and  the 
reducing  product  au  oxide  m'xcd  with  other  substance.*. 

—A.  W. 

f>oldering  ;  Process   of  ,  wiih   O.ri,  hydrogen  Gas.     P. 

Garuti  and  li.  Pompili,  both  of  Tivnli,  Italy.     Eng.  J.'at. 
14,30(;,  July  13,  1901. 

The  process  is  applicable  on  a  large  scale,  and  effects, 
without  d.inger  of  explosion,  the  mixture  of  the  two  gases, 
before  they  reach  the  flame,  by  subtnittiug  tbeni  to  a 
sufficiently  high  pressuie  to  blow  them  out  of  the  blow-pipe 
with  a  velocity  superior  or  at  least  ciilmI  to  the  velocity  of 
the  propagation  of  the  flame  to  the  mixture.  The  mixture 
of  the  gases  is  in  the  proportion  of  3  or  4  parts  of  hydrogen 
to  1  part  of  oxygen  so  as  to  ensure  perfect  diffusion  of  the 
oxygen  with  the  hydrogen,  and  thus  avoid  oxidation  of  the 
metal  to  be  soldered. 


The  special  apparatus  clain  ed  for  the  said  purpose,  is 
shown  in  the  accompanying  drawing.  It  contains  a  chamber 
of  conical  or  other  adapted  shape  ID,  to  which  the  separate 
gases  are  conducted,  and  in  which  they  are  mixed  under 
con  pression  previous  to  passing  through  the  opening  U  at 
the  necessary  vel. icily  to  prevent  explosion.  The  pressure 
of  the  gases  is  maintained  equal  throughout  by  means  of 
flexible  regulators  3  and  micrometrical  screw  taps  9,  which 
reaulate  the  outflow  and  proportion  of  the  gases.  The 
regulators  are  of  the  usual  form,  and  have  an  opening  of 


conical  section  4  for  the  passage  of  the  gases  from  the 
separate  reservoirs  1  and  2,  the  said  opening  in  each  ease 
being  regulated  by  a  needle  5,  fixed  on  a  flexible  membrane 
G,  regulated  by  a  spiral  spring.  The  pressure,  which  should 
not  be  less  than  30  ccutimetres  of  water,  and  might  he  80 
for  strong  jets,  is  thus  maintained  equally,  the  rate  of  outflow 
being  regulated  by  the  screw  taps.  -A.  W. 


XL-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURaY. 

(^.)— ELECTRO-CIIEillSTRY. 

Al/iali    HijporhUrite    and    Chlorate;    Attainable    Current 

I        and  Energg  Efficiency  during   the  Electrolytic  Manufac- 

I        tare  of .     F.  Foeister  and  PL  Mullcr. 

See  under  VII.,  page  252. 

Magnesium  in  Electrolytic  lieclifcrs.    A.  C'ampetti.    Accad. 
Sci.  Torino,  Atti,  1901,  36,  [7a],  2.51— 25G. 

When  magnesium  is  used  as  anode  to  a  cathode  of  platinum 
in  a  voltmeter  containing  caustic  potash  or  soda,  there  is  a 
marked  diminution  in  the  strength  <  f  the  current  passiri', 
which  is  not  due  entirely  to  the  oppo>ing  E.M.F.  of 
polarisation,  but  mainly,  according  to  the  author,  to  the 
formation  of  a  thin  I'adly-conducting  layer  of  oxide  on  the 
surface  of  the  magnesium.  The  phenomena  are  similar  to 
those  observed  in  the  case  of  aluminium,  and  the  cell,  when 
in.serted  in  an  alternating-current  circuit,  acts  as  an  electro- 
lytic valve.  With  voltages  varying  from  18  to  60,  and  with 
a  frfquency  of  15,  calorimetric  measurements  show  that 
under  the  most  favourable  conditions,  the  Joss  in  the  cell 
does  not  exceed  from  10  to  15  per  cent,  of  the  energy 
developed. — A.  S. 

Alumiuiuin;  Polarisation  of .     A.Xaccari.    Accad.  Sci. 

Torino,  Atti,  ]9o'l.  36,  [!2a],  168—481. 
In  the  author's  experiments,  the  aluminium  plate  which  was 
to  form  the  electrode  was  placed  in  a  vessel  containing 
dilute  sulphuric  acid,  and  this  vessel  was  joined  by  means 
of  three  wide  glass  siphons  with  another  containini»  the 
same  liquid  and  an  aluminium  electrode.  The  first  vessel 
was  also  connected  by  means  of  a  siphon  with  another 
which  contained  the  same  liquid  and  a  plate  of  aluminium. 
At  a  ceitain  moment,  the  latter  was  connected  with  an 
electrometer  for  measuring  the  potential  of  the  liquid 
suriounding  the  alumiuium  electrode,  whilst  the  electrode 
itself  was  connected  to  earth.  From  the  results  it  appears 
that  the  pol.irisation  gradually  increases,  reachin"  a  maxi- 
mum of  10  vohs  in  about  8  minutes,  and  then  decreasing  in 
about  half  an  hour  to  about  half  that  amount,  at  which 
point  it  retrains  constant.  This,  however,  only  applies  to 
fresh  plates,  for  on  repeating  the  experiment  with  the  same 
plate  the  iie.it  day,  the  final  polarisation  value  was  reached 
almost  at  once.  The  author  is  of  the  opinion  that  the 
resistance  created  by  a  thin  coating  of  aluminium  oxide  is 
tho  determining  factor  in  the  phenomena  described,  and  this 
view  is  supported  by  the  fact  that  the  polarisation  diminishes 
on  increasing  the  concentration  of  the  sulphuric  acid,  which 
would  facilitate  the  solution  of  the  oxide  or  hydrate. — A.  S. 

Enqlish  Patents. 

Electric  Accumulator   [Aluminium  Electrode],     R.  Hills, 
Handsworth.     Eng.  Pat.  14,501,  July  14,  1899. 

The  negative  electrode  is  formed  of  a  thin  plate  of 
aluminium  immersed  in  a  solution  of  zinc  sulphate  and 
water,  the  positive  element  being  an  ordinary  perforated 
lead  plate  pasted  with  red  lead  and  litharge. — G.  H.  R. 

Electric  Insulating  Material,  and  the  Application   of  the 

same  in   tiie  Construction   of  Commutators  for   Dynamo 

Eleclric  Machines.     The  British  Thomson-Houston  t'o., 

London.     From   W.  Le  R.   Emmet,   Schenectady,    New 

York,  U.S.A.     Eng.  Pat.  17,030,  Aug.  24,  1901. 

The  17  claims  refer  to   the  manufacture  of  an  insulating 

material  by  soaking  an  absorbent  refractory  substance,  such 

as  asbestos  paper,  in  a  vegetable   varnish,  preferably  boiled 
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linseed  oil,  and  gum  copal  thinued  down  with  "  benzine,"  &c., 
the  sheets  being  air-dried,  pressed  together,  and  "baked  to 
a  refractory  hardness  "  ;  also  for  the  employment  of  this 
material  between  the  metallic  segments  of  the  commutators 
of  dynamo-electric  machines. — W.  C.  H. 

Eleclric  Lead-Zhie  Batteiies.  L.  M.  G.  Rosee 
D'lnfriville,  New  York,  U.S.A.  Eng.  Pat.  24,627, 
Dec.  3,  1901. 
The  zinc  electrode,  which  may  be  formed  of  zinc  and 
mercury,  or  other  metal  carrying  ziuc  is  suspended  in  the 
upper  strata  of  a  solution  of  sulphuric  acid  with  its  active 
surfaces  approximately  perpendicular  to  the  surface  of  the 
electrolyte.  An  electrode  carrying  peroxide  of  lead  is 
placed  beneith  in  the  lower  strata  of  the  solution,  a  clear 
horizontal  stratum  being  left  between  the  electrodes,  which 
each  have  interstices  approximately  perpendicular  to  the 
suri'ace  of  the  electrolyte. — G.  H.  U. 

Aromitic  Nilro  Cuvpounds  ;  Hedurlioii  0/ ,  lo  the  Cor- 

re\ponding  Amines.  G.  AV.  .Johnson,  London.  From 
C.  t".  Boehringer  und  Soehne,  Waldhof,  Germany.  Kng. 
Tat.  25,100,  nee.  9,  1901. 

AuoMiTic  mtro-compounds  are  reduced  to  the  correspond- 
ing amines  by  subjecting  them  to  the  action  of  an  electric 
current  in  a  catlnde  bath  containing  an  alkali,  or  an  alkali 
earth,  or  any  of  their  salts,  with  or  without  .an  organic 
solvent,  "  the  cathode  being  of  copper,  or  of  copper,  or 
other  material,  in  the  presence  of  finely  powdered  copper, 
or  of  a  copper  salt." — G.  H.  K. 

Mopes,   Hose,  Cork,  Asbestos,   and  Te.rtile   Fabrics   of  all 
kinds ;  Process  and  Apparahis  for  Electrieally  Ideating 

.      H.   W.   Sehlomann   and   A.   Be  Castro,  lierlin. 

Eng.  Pat.  2703,  Feb.  10,  190O. 

Ti;xTil.E  materials  and  the  like  are  electrolytically  impreg- 
nated by  passing  them  through  a  bp.th  of  any  desired 
metallic  salts  which  produce  electrolytic  deposits  in  the 
m  iterials,  and  render  them  more  dur.able  aud  also 
waterproof  and  incombustible,  by  filling  the  spaces  between 
the  fibres  of  the  f.abric  with  the  electrolyte.  The  material 
is  then  pressed  between  broad  heavy  plates  or  parts  serving 
as  anodes  and  cathodes,  and  constructed  to  correspond  to 
the  shape  or  configuration  of  the  material  to  be  impregnated. 
After  being  submitted  for  a  suitable  time  to  the  action  of  an 
electric  current  from  a  source  connected  with  the  electrodes, 
the  material  is  pressed  between  rollers  and  automatically 
dr.twn  forwards  along  the  pressing-table  to  allow  of  the 
following  length  of  materi;il  being  impregnated,  the  hydro- 
gen generated  by  the  electrolylic  action  being  blown  off 
bv  compressed  air  from  a  tube  arranged  near  the  pressing- 
table.— G.  H.  R. 

United  States  Patents. 

Electrical    Conductor  and    Anode,      L.   Hargrcaves    and 
W.  Stubbs,  Widnes.     U.S.  Pat.  689,877,  Dec.  31,  1901. 

See  this  Journal,  1899,  1029.— G.  H.  R. 

Electric  Accumulator.     A.  Poutenux  and  A.  Wolff,  Dijon, 
France.     U.S.  Pat.  690,181,  Dec.  31,  1901. 

The  secondary  battery  cunsists  of  an  exterior  casing  con- 
taining an  electrolyte  in  which  a  plurality  of  positive  and 
negative  elements  .are  immersed.  Each  element  is  composed 
oi  two  perforated  parallel  plates,  between  which,  and 
connected  tn  both,  are  placed  partition  bars  which  divide  the 
space  between  them  into  several  compartment".  The 
partition  bars,  are  each  composed  of  two  parallel  strips, 
perforated  in  the  direction  of  the  plates,  so  as  to  afford 
oouimunication  with  the  compartments,  and  separated  from 
each  other  \>y  cross  pieces.  The  active  material  is  charged 
into  the  compartments,  but  not  into  the  spaces  between  the 
Slips  of  the  ]iartition  bars.  A  liorizontal  core  of  anv 
suitiible  conducting  material  is  arranged  in  the  centre  of 
each  compartment,  the  cores  of  each  element  being 
connected  by  a  collecting  bar  to  a  terminal,  and  there  are 
two  terminal  bar.s,   one  connecting  all  the  terminals  of  the 


positive,  and  the  other  all  those  of  the  negative  elements  of 
the  battery.  The  portions  containing  the  active  material  are 
made  of  celluloid  coated  with  a  layer  of  pure  caoutchouc. 

— G.  H.  R. 

Electric  Storage  Batterg.     A.   De   Dion  and   G.   Bouton, 
Puteaux,  France.     tf.S.  Pat.  691,611,  Jan.  21,  1902. 

The  depolarising  body  consists  of  a  strip  of  copper  which 
forms  the  positive  electrode,  and  is  embedded  in  a  com- 
pressed block  of  pure  oxide  of  copper  which  is  covered 
with  a  piece  of  copper  gauze  to  facilitate  its  insertion  into 
a  zinc  vessel  which  constitutes  the  negative  electrode,  and 
contains  the  electrolyte,  and  which  is  of  a  similar  shape  to 
the  block,  gauze,  and  strip,  the  latter  being  of  such  a  size 
that  they  conform  closely  to  its  inner  surface. — G.  H.  R. 

Alkali  Chlorides;  Apparatus  for  the  Continuous  Electro- 
lysis  of .      "\V.   Giutl,   Aussegg,    Austria-Hungary.      ■ 

U.S.  Pat.  690,365,  Dec.  31,  1901.  1 

In  apparatus  of  the  type  having  means  for  holding  the 
liquids  present,  and  a  gas-collecting  chamber  containing 
the  anode,  the  cathode  being  outside  the  chamber,  the 
patentee  claims  the  improvement  that  the  anode  is 
supported,  and  proportioned  to  approximately  fit  tho 
chamber  horizontally  and  divide  the  space  above  the  anode 
from  that  below  it,  tho  passage  or  means  of  circulation  from 
above  to  below  the  anode  being  restricted  to  prevent  free 
or  rapid  circulation.  A  distributing  supply  device  is 
arranged  to  deliver  the  inflowing  electrolyte  into  the  space 
above  the  anode,  and  partly  downward  over  a  large  area 
of  it,  so  that  the  stratification  of  th;  electrolytic  liquids 
may  be  undisturbed.— G.  H.  R. 

Alkali       Chlorides  ;     Continuously      Electrolysin;/   . 

[Gravity.^       \Y.    Gintl,    Aussegg,  Austria  -  Hungary. 
U.S.  Pat.  090, Ul,  Dee.  3),  1901. 

TiiE  continuous  electrolysis  of  sodium  chloride  or  of  "  gas- 
producing  '"  salts,  such  as  fluorides  and  some  carbonates,  is 
effected  by  passing  a  current  from  anode  to  cathode  through 
the  electrolyte,  and  gently  introducing  the  fresh  electrolytic 
solution  into  a  space  or  chamber  above  the  anode  in  its 
immediate  vicinity  and  separate  from  the  cathode.  A 
gradual  movement  of  liquid  towards  the  latter  is  produced 
by  dr.awing  off  that  in  its  immediate  proximity  at  a  level 
above  the  highest  level  of  connection  between  the  cathode 
and  the  chamber.  The  level  of  the  solution  is  maintained 
above  the  anode,  and  by  restricting  the  downflow  of  the 
electrolyte  in  the  vicinity,  and  causing  it  to  meet  aud  be 
intimately  mixed  by  the  rising  bubbles  of  gas,  tlie  rapid 
downpour  and  dissemination  of  the  electrolyte  in  the  lower 
portions  of  the  bath  are  prevented,  and  a  substantially 
constant  stratification  of  the  solutions  is  produced  and 
maintained,  the  solution  above  the  anode  being  richest 
in  the  electrolyte  to  be  decomposed.  The  process  is 
preferabl3-  carried  out  with  the  apparatus  already  described 
(see  preceding  abstract). — G.  H.  R. 

Water  Purifier  and  Filter  {Electrolytic')  ;  Port,ilile . 

C.  E.  Holland.     U.S.  Pat.  691,54.5,  Jan.  21,  1902. 

See  under  XVIII.,  P.,  page  270. 

(B.)— ELECTRO-METALLURGY. 

Aluminium  ;    E.rperiments    on    the   Manufacture  of . 

F.  Habcr  and  R.  Geipert.     Zeits  fur  Elektroehem.,  1902, 

8,  [•].  1— ^,  and  [2],  26—33. 
A    DET.MLED   description    with   drawing.',   is   given   of  an 
experimental  electric  furnace,  the  use  of  which  has  enabled 
the  authors  to  produce  aluminium   on  a   small  scale,  the 
current  used  being  :W0 — 4U0  amperes. 

The  furnace  consists  essentially  of  a  block  of  artificial 
carbon  in  which  a  bath  of  the  jiroper  dimensions  is  cut. 
That  employed  by  the  authors  is  circular  and  is  70  mm. 
deep.  The  diameter  at  the  bottom  is  1 13  mm.,  and  at  the 
top,  138  mm,  Into  this  bath  is  lowered,  by  means  of  fine 
adjustments,  a  cylindrical  carbon  anode  66  mm.  in  diameter. 
Roth  carbons  were  of  the  best  quality,  and  were  made  from 
materials  as  free  as  possible  from  ash. 
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Two  samples  of  cryolite  (iirtifioial  an'l  uatiinil)  were 
used,  whilst  the  alumiua  was  a  good  commercial  .sample. 

lu  the  first  experiment,  !,0OC)  grms.  of  fiuely  powdered 
cryolite  and  20O  grmr.  of  alumina  were  fused  in  the  bath 
by  me.Tis  of  the  eltctrie  arc.  The  auode  was  then  lowered 
to  within  5 — 1  cm.  of  the  bottom  of  the  carbon  trough,  and 
the  electrolysis  started  with  7  volts  and  400  .amperes.  The 
experiment  lasted  290  minutes,  the  current  strength  being 
noted  every  five  minutes.  During  the  run,  an  additional 
88.5  grms.  of  cryolite  and  927  grms.  of  alumina  were  added. 
The  aveiMge  current  strength  w.as  310  amperes.  270  grm?.  of 
uluminimn  were  obtained,  the  current  effieiencj'  being  ,")1'3 
per  cent.  The  P^.^I.F.  was  7  v(dts  at  the  beginning  and 
ffradually  roje  to  10  volts  at  the  finish,  the  mean  value 
being  8' .)  volts.  Consequently  the  consumption  of  energy 
was  63  electrical  horse-power-hours  per  kilogram  of  alu- 
minium, whilst  the  published  figures  vary  between  40 — 4."). 

The  authors  consider  that  the  electrolysis  can  be  quite 
well  conducted  with  a  mean  voltiige  of  7  5,  the  higher 
figure  obtained  by  them  being  due  to  the  rounding  off  of 
the  carbon  anode.  This  would  reduce  the  energy  required 
to  55 '6  electrical  horse-power  hours,  which  is  capable  of 
being  still  further  reduced,  as  in  the  above  experiment,  a 
considerable  quantitv  of  aluminiimi  was  oxidised. 

The  purity  of  the  aluminium  obtained  and  its  mech.aniral 
properties  were  satisfactory.  In  concluding,  the  authors 
summarise  the  results  obtained  .as  follows:  — 

The  preparation  of  pure  aluminium,  from  a  mixture  of 
cryolite,  aluminium  fluoride,  and  alumina,  may  be  easily 
accomplished  in  a  furnace  as  above,  using  a  current  of 
300 — 400  amperes  at  7 — 10  volts,  the  cathode  current 
density  (referred  to  the  cross  section  of  the  bottom  of  the 
trough)  being  3  amperes  per  square  cm.  In  order  to 
obtain  a  good  product,  it  is  most  important  to  start  with  the 
raw  materials  as  pure  as  possible.  The  electrolysis  itself 
proceeds  quietly  and  uniformly,  as  is  the  case  with  an 
electrolytic  deposition,  provided  that  the  dimensions  of 
the  furnace  are  properly  chosen  and  that  th-?  position  of 
the  anode  is  carefully  and  systematically  controlled  by 
means  of  the  necessary  fine  adjustments.  The  composition 
of  the  electrolyte  in  the  neighbourhood  of  the  zone  of 
precipitation,  .and  in  the  case  of  the  preparation  of  the 
])urest  metal,  was  found  to  be  in  round  numbers,  one-third 
sodium  fluoride,  one-third  aluminium  fluoride,  aud  one  third 
alumina.  The  high  percentage  of  alumiuium  fluoride 
faciHtates  the  electrolysis,  since  the  b.ath  is  thereby  rendered 
more  fluid,  the  temperature  being  bright  red-heat. 

From  the  results  obtiiined,  the  authors  are  of  opinion  that 
the  modern  successful  electro  -  chemical  manufacture  of 
aluminium  is  not  due  to  secret  alterations  in  the  electrolytic 
process,  but  in  the  employment  of  purer  raw  materials  and 
in  the  use  of  anodes  containing  as  little  ash  as  possible. 

—J.  .S. 

Till,  Spoiifiy  ami   CrijshiUine ;  Elcctroh/tic   Formation  of 

.     W.  Pfanhauser.     Zeits.  ftirElektrochem.,  1902,  8 

[3],  41—43.  ' 

The  author  describes  the  conditions  which  appear  to  favour 
the  electrolytic  jiroduction  of  spougy  aud  crystalline  tin. 
The  precipitation  of  tin  in  thick  deposits  is  only  possible  in 
the  presence  of  highly  concentrated  tin  salt  solutious,  which 
contain  no  cations  which  can  give  rise  to  strondy  dissociated 
solutions  in  the  neighbourhood  of  the  cathode.  Further, 
provision  must  be  made  for  the  presence  of  a  sufDciency  of 
tin  ions,  or  tin  salt,  uear  the  cathode.  This  condition  is 
naturally  fulfilled  by  applying  low  current  densities  and  by 
circulating  the  electrolyte  or  rotating  the  cathode— J.  S. 

Tin;  Elertroli/iic  Trealiiiciit  nf .     P.  Xanhardt 

Chcm.-Zeit.,  1902,  26,  [5],  50—51. 
A   process   (Ger.   Pat.    118,.'!5S)    h.-is  been    discovered   by 
which  the  well-known  diflicullies  met  with  in  the  electro- 
lytic  treatment     of   tin    are     overcome.      It    is    intended 
primarily  for  the  recovery  of  tin  fiom  tin-scrap  and  tiimed 
copper  goods,  but    may  also    he   used  for  electro-linnino-,   I 
especially    for    the    tin-plating   of    objects  such   as    fin'e 
copper  or  brass  wire   or  narrow  metal   tubes,  which  cannot   ! 
well  be  covered  by  immersion  ia  melted  tin.     The  tin-sernp   : 
to   be   stripped,    is  placed    in   a    drum   made    of    recti   of   \ 


osiers,  half-immersed  in  the  electrolyte,  ami  provided  with 
leaden  plates  on  the  inner  ead-surf.ices,  connected  with  the 
positive  pole  of  the  electrical  gener.alor,  so  that  the  scrap 
thus  forms  the  anode  in  the  solution.  The  drum  is  rotated 
slowly  within  a  lead-lined  trough-shaped  vat,  of  which  the 
lead  lining  (joined  by  autogenous  soldering)  forms  the 
cathode.  The  electrolyte  consists  of  10  parts  of  sulphuric 
acid  (06"  B.)  mixed  with  100  parts  of  water,  and  with  a 
sufficient  quantity  of  an  ammonium  salt,  preferably  the 
sulphate,  to  prevent  the  acid  attacking  the  iron  or  "other 
metal  of  the  objects  from  which  the  tin  is  to  be  removed. 
The  potential  difference  used  should  be  1  ■  7  volt,  but  should 
not  greatly  exceed  this,  and  the  current  density  should  lie 
between  25  and  35  amperes  per  square  metre  (about  2  to 
3  amperes  per  square  foot).  In  a  very  short  time  the 
tin  will  dissolve  from  the  scrap  under  treatment,  and  after 
the  solution  is  saturated,  will  deposit  in  the  form  of  a 
chemically  pure  crystalline  powder.  Should  any  spongy 
deposit  appear,  a  small  quantity  of  ammonium  sulphatu 
must  be  added  to  the  bath.  After  the  drum  containing 
the  stripped  scrap  has  been  removed,  objects  of  copper  or 
iron  maybe  tinned  satisfactorily  in  about  10  minutes,  by 
suspending  them^  in  the  solution,  aud  reversing  the  con- 
nections, i.e.,  connecting  the  lead-lining  of  the  vat  to  tho 
positive,  and  the  suspended  objects  to  the  negative  pole  of 
the  generator. — W.  G.  M. 

Lithiwii  and  Avtimoiiii ;  Compound  of  ;  and  Pre- 
paration of  Lithium  Alloys.  P. "  Lebeau.  Coniptes 
Keud.,  134,  [4],  231—233. 

ANTiMONvand  lithium,  heated  together,  unite  re.adily  with 
evolution  of  heat,  hut  the  violence  of  the  action  prevents  a 
definite  compound  from  being  obtained.  On  eicctrolysino- 
a  fused  mixture  of  equal  weights  of  lithium  and  potassium 
chlorides,  using  an  antimony  cathode,  however,  a  definite, 
crystallised,  slate-grey  compound  of  the  formula  SbLij  is 
obtained.  This  compound  has  a  melting  point  much  above 
that  of  either  of  its  constituents,  and  decomposes  water 
rapidly  in  the  cold.  By  a  similar  electrolytic  method,  the 
author  has  prepared  alloys  of  lithium  with  tin  and  with 
lead.— J.  T.  D. 

English  Patk.n'ts. 

Electric  (Arc)  Furnaces.     K.  C.  Contardo,  Sevres,  France. 

Eog.  Pat.  4576,  March  4,  1901. 
The  body  of  the  furnace  is  carried  ou  hollow  trunnions, 
resting  on  supports,  and  provided  with  stufiing  glands, 
through  which  fixed,  longitudinally  adjustable  electrodes 
pass  into  the  heating  chamber,  which  has  an  incliued 
portion  connected  at  one  end  ivith  the  horizontally 
arranged  bed  for  the  charge,  and  at  the  other  with  a 
charging  opening.  .Means  are  provided  for  closing  the 
opening,  and  the  chamber  is  oscillated  on  its  trunnions  by  a 
segment  carried  on  it,  with  which  a  pinion  engages.  The 
furnace  has  two  vertical  side  walls,  and  an  end  one  with  a 
tap  hole  which  can  be  closed.  There  is  a  closed  roof  aliovo 
the  bed  for  the  charge,  and  the  electrodes,  which  pass 
through  the  side  walls,  project  above  the  bed  and  below  the 
roof  in  proximity  to  the  tap-hole,  so  that  while  the  charge 
on  the  bed  is  beiug  heated  by  radiation  alone,  the  roof,  the 
end,  and  the  tap-hole,  are  also  raiseil  to  a  high  temperature, 
and  on  tilting  the  furnace,  the  charge  runs  over  these 
superheated  surfaces  and  pours  out  at  the  tap-hole  without 
any  re-cooling. — G.  H.  K. 

Metals  [Fe,  Src.l  ;  Process  of  Smeltiny  and  Neducini/ , 

iiiclndiny  the  Production  of  Calcium  Carbide.  C.  Diesler, 
Goblenz,  Germany.  Eng.  Pat.  930,  Jan.  11,  1901. 
The  process  of  smelting  and  reducing  metals,  and  simulta- 
neously producing  oxides  of  carbon,  is  carried  out  by  heating 
with  a  strong  galvanic  current,  and  a  resistance  inserted 
in  the  circuit,  metallic  oxides  or  acid  compounds  and  car- 
bon, compressed  into  airtight  retorts  in  which  a  vacuuni 
is  made,  whereby  the  reducing  gases  formed  in  the  reaction 
produce  such  a  pressure  that  tjie  reductions  and  combinations 
are  quickl}'  effected  at  a  low  temperature. 

For  carrying  out  the  process,  an  oven  is  claimed  con- 
structed according  to  the  aceompanjing  sectional  drawing. 
It  consist,«  essentuilly  of  u  eylimlrical  Eeservoir  1!.  having 
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arched  top  and  removable  bottom   plates  D  and  B,  secured 

thereto,   and   -n-ith   central   openings  for   the  insertion   of 

stuffing  boxes  S,  provided   with  an  insulating  material,  so 

°  that  the  reservoir 

can  be  pei*fectly 
closed  ;  and  of  an 
inner  C3'linder  C 
with  a  clay  tube  T 
for  the  purpose  of 
receiving  the  mol- 
ten material,  and 
insulating  the 
outer  reservoir. 
K  and  A  are  the 
two  electrodes, 
V  the  resistance, 
Xasbestos  sleeves, 
M  a  manometer, 
and  L  a  gas  ex- 
haust cock.  The 
space  between  the 
two  cylinders  K 
and  C  is  prefer- 
ably fiUed  with 
asbestos.  The 
apparatus  can  be 
used  for  the  re- 
duclion  of  iron 
and  other  metals, 
and  for  the  manu- 
facture of  calcium 
carbide,  &c. 

—A.  W. 

Melid  Coatings 
or  Deposits ; 
Process         for 

olttmnijiff  . 

{Bath.]  E. 

IMics  and  A.  H. 
Mies,  lUiJesheim  am  Scluirlachbcrg,  Germany.  V.u£. 
Pat.  18,518,  Sept.  13,  1899. 
Metal  coatings  can  be  obtained  on  metals  witliout  external 
supply  of  current,  by  the  use  of  boiling  ballis  which  contain 
in  solution  the  salts  of  the  metals  to  be  deposited  or 
obtained  by  electrolysis,  such  as  lead,  zinc,  tin,  nickel, 
antimony,  iron,  and  the  like,  in  combination  with  a  salt  of 
the  electro-positive  metals,  iron,  zinc,  manganese,  uranium, 
zirconium,  aluminium,  beryllium,  magnesium,  calcium,  and 
antimony,  so  far  as  the  latter  have  the  property  of  producing 
■  an  electric  current  between  them  and  the  immersed  metal, 
so  that  the  latter  forms  the  negative,  and  the  bath  itself 
the  positive  pole,  whilst  an  external  application  of  electric 
current  may  take  place  in  the  ordinary  manner,  if  it  he 
desired  to  assist  the  process. — G.  H.  K. 

United  States  Patent. 
Electrolytic    Solution    {for    Electro-gnlvamsimi^.     [Zinc 
and  Mic/nesium   Salts.]     O.   Meyer,  Richmond,  TJ.S.  ^. 
U.S.  Pat.  091,158,  .Ian.  14,1902. 
.  The  snliition  may  consist  of  six   parts  each   of  suliihate  of 
zinc   and  sulphute  of  magnesia,  and  one   piirt  of  dextrin, 
dissolved  io  such  a  quantity  of  water  that  the  solution  has 
a   specific  gravity  of  about   18°  H. :  or  an  aluuinium  salt 
.  may   be   snbstituied  for  a  part  of  the  magnesium  salt,  but 
the  inventor  does  not  limit  himself  to  any  proportions. 

— G.  H .  R. 


It  had  the  sp.  gr.  0-9055  (as  compared  with  0-930  to  0-9 40 
for  linseed  oil),  the  free  acid  value  Gl  and  saponification 
value  99 -7,  the  ester  value  of  linseed  oil  being  between  187 
aud  200.  The  oil  extracted  by  ether  had  thesp.  gr.  0-9039  : 
acid  value  8"fi  ;  and  ester  value  104- 1,  figures  which  w-oiiW 
be  equivalent  to  the  presence  of  14  per  cent,  of  mineral  oil 
in  the  linseed  powder.  The  fixed  oil  from  another  sample 
of  powdered  linseed,  although  the  percentage  was  normal, 
had  the  abuormal  sp.  gr.  0-921  ;  acid  v.aluc  106  ;  and  ester 
value  155.— J.  O.  U. 

Cotton-seed  Oil ;  Chemistri/  of  Halphcn's  lieactionfor  —— 
V.  N.  Raikow. 

See  tiiidcr  X^lll.,  paje  273. 

GljcertnSj  Industrial  and  Commercial ;  Analysis  of 

J.  Gailhat. 

See  wider  XXIII.,  paije  280. 

English  Patents. 

Vegetable    Fat;    Edible  .    Method  of   M inufacture. 

G.   C.   Warr,   London,   and   V\'.  T.  Wright,  Wraysbury, 
Bucks.     Eng.  Pat.  22,(i02,  Dec.  11,  1900. 

The  process  claimed,  consists  in  pulverising  the  kernel  of 
a  suiliible  nut,  such  as  cocoanut,  heating  it  .at  a  tem- 
perature varying  with  the  age  of  the  nut,  ard  then 
subjecting  it  to  pressure.  The  resulting  oil  is  washed 
with  water,  and,  after  the  precipitition  of  impurities  by 
means  of  .sodium  chloride  or  other  suit.-ible  reagent,  it  is 
passed  through  a  filter-press,  flavoured,  and  coloured  as 
desired. — C.  A.  M. 

Fish    Waste,  Fish,  and  other  Material;    Apparatus  for 

Reducing  or  Kcmhring  .      11.  J.  Haddan,   London. 

From  E.  K.  Kdson,  Cleveland,  Ohio,   U.S.A.     Eng.  Pat. 
24,G02,  Dec.  3,  1900. 

See  p.  203,  col.  1,  U.S.  Pat.  (R.  R.  Edson)  089,471,  1901. 

— U.  A.  M. 

Fish    Waste,  or  Fish   and  other  Oil  YielJable  Material ; 

Process  of  Reduring   or   Rendering to  obtain   Oil, 

H.  .1.  Iladdan,  London.     Erom  E.  R.  Edson,  Cleveland, 
Ohio,  U.S.A.     Eng.  Pat.  24,003,  Dec.  3,  1901. 

See  p.  263,  col.  1,  U.S.  Pat.  (E.  R.  Edson)  689,472,  1901. 

— C.  A.  M. 

Whale  and  Seal  Oil ;  Bleaching  of .    W.  P.  Thompson, 

Liverpool  and  London.     From  A.  N.  Nielsen,  St.  John's, 
Newfoundlaud.     Y.ng.  Pat.  24,821,  Dec.  5,  1901. 

'J'iiE  process  claimed,  consists  in  forming  the  oil  and  the 
oxidising  chemicals  into  an  emulsion  before  the  liberation 
of  the  oxygen,  thus  insuring  a  more  intimate  contact 
between  the  gas  and  particles  of  oil.  In  order  to  retain 
the  oxygen  in  the  mixture  for  as  long  a  time  as  iiossilile, 
the  temperature  is  kept  low,  and  is  not  raised  until  tlie 
bleaching  is  complete.  Suitable  oxidising  agents  mentioned, 
;ire  solutions  of  potassium  bichromate  or  permanganate, 
i    with  the  subsequent  addition  of  an  acid. — C.  A.  M. 

Chinese    Wood   Oil ;    Process  for    Thickening ;  ami 

Manv j'acturing  Substitutes  for  Hard   Resint  therefrom, 
\        A.  Kronstcin.     Eng.  Pat.  1387,  Jan.  31,  1901. 

See  M«(/erXin.,  B., 


XII.-FATS.  OILS.  AND  SOAP. 

I.inseed  ;    Ground ,  Aduheratcd     with    Mineral    Oil, 

Lyman  F.  Kebler.  Amer.  J.  Pharm.,  74,  [1],  39—41. 
The  author  finds  that  the  fraudulent  admixture  of  mineral 
oil  with  powdered  linseed  still  prevails  in  American  com- 
merce. A  specimen  recently  examined  was  found  to 
contain  35-  .5  per  cent,  of  oil,  which,  when  extiaeted  by  pres- 
sure, was  dark-coloured,  fluorescent,  and  abnormal  in  odour. 


,  page 
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Fats;  Saponification  of .     IL  Delarue,  Paris. 

Eng.  Pat.  0G22,  March  29,  1901. 

The  object  of  this  patent  is  to  obtain  a  larger  yield  of 
solid  fatty  acid  in  the  treatment  of  oleic  acid  with 
sulphuric  acid  of  00'  B.  This  is  said  to  be  effected  by 
using  sulphuric  acid  of  that  strength  instead  of  dilute 
acid  for  the  decomposition  of  the  lime  soap  first  formed 
in  the  treatment  cf  fats,  for  the  production  of  candle 
material.  The  oleic  acid  is  thus  subjected  to  the  aclion 
of  the  concentrated  sulphuric  acid  at  the  moment  of  its 
liberation,  or  whilst  in  the  nascent  condition. — G.  A.  M. 
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UsirKD  States  Patents. 

Rendering  Apparalus.     E.    R.   Edson,   Cleveland,   Ohio. 
U.S.  rat.  G89,471,  Dec.  24,  1901. 

Tuis  apparatus,  for  the  various  parts  of  which  13  claims  are 
made,  consists  essentially  of  a  closed  receptacle  provided 
with  means  of  heating,  and  containinc;  a  reservoir  for  gas  or 
vapour  under  suificient  pressure  to  prevent  the  ebullition  of 
the  material  treated.  The  apparatus  is  primarily  intended 
for  obtaining  oil  and  gelatiu  from  fish  waste,  and  it  is  itated 
that  cmul>ification  is  prevented  by  thus  introducing  a  gas 
or  vapour  under  pressure  on  to  the  surface.  Means  are  also 
provided  for  filtering  the  gelatin  solution  from  the  residual 
matter  in  the  discharge  pipe,  and  for  heatinj  it  during 
filtration  so  as  to  prevent  fermentation. —  C.  A.  II. 

Oil  from  Fish   or  otiier  Material ;  Procesn  of  Extracting 

.    E.  R.  Edson,  Cleveland,  Ohio.      U.S.  Pat.  689,472, 

Dec.  24,  1901. 

Part  of  the  apparatus  here  described  is  essentially  the  same 
as  that  described  in  the  preceding  patent,  the  mass  being 
heated  in  a  closed  receptacle  under  sufficient  pneumatic 
pressure  to  prevent  ebidlition.  In  this  case,  however,  no 
claim  is  made  for  the  means  of  filtering  the  gelatin  solution 
obtained  from  the  residue. — C.  A.  M, 

[Lard]     Hendering    Tank.      W.    C.    ifarshall,   Chicago. 
U.S.  Pat.  690,525,  Jan.  7,  1902. 

This  invention  is  an  improvement  on  the  apparatus 
described  in  U.S.  pitent  137,698,  April  8,  1873.  The 
reudering-iank  in  the  present  patent  has  an  opening  at  the 
lop,  so  that  high-pressure  steam  is  condensed  after  contact 
witli  the  mass,  and  the  lard  does  not  acquire  an  unpleasant 
flavour,  such  as  is  produced  by  long- continued  contact  of  the 
fat  with  steam  under  pressure.  Separate  claims  are  also 
made  for  various  combinations  of  different  parts  of  a  special 
apparatus  for  tarrying  out  this  process. — C.  A.  M. 

Grease   from     Garbage;     Process    of    Extracting    . 

S.  H.  Brown,  Washington.     U.S.   Pat.  6S9,."j35,   Dec.  24, 
1901. 

In  the  process  claimed  the  garbjge  is  first  heated  in  a 
suitable  digester  with  an  alkaline  salt,  such  as  a  solution 
of  soda  asl],  in  insufficient  proportion  to  effect  complete 
saponification.  The  contents  of  the  vessel  are  then  forced 
into  a  tank  half  filled  with  water  containing  a  small  propor- 
tion of  sulphuric  acid  (0" 5  per  cent.),  where  the  oils  and 
fats  rise  to  the  surface,  whilst  all  ammonia  present  is 
obtained  as  crystalline  ammonium  sulphate.  After  this  the  i 
temperature  in  the  digester  is  raised  ?.o  as  to  expel  moisture  ' 
and  gas,  and  leave  a  carbonised  residue  suitable  for  ferti- 
lising purposes.  The  inflammable  gas  driven  off  during  the 
final  two  hours  is  passed  through  oil  and  collected  for  the 
purpose  of  illumination. —  C.  A.  M. 


Oil  from  Cotton  Seed ;  Process  of  Extracting .    H  van 

Winkle,  Atalanta,   Georgia.     U.S.  Pat.  690,331,  Dec.  31, 
1901. 

TiiK  seed  is  broken  up,  the  hulls  separated,  and  the  mass 
"  tempered "  by  being  heated  either  with  or  without  the 
addition  of  moisture,  before  being  passtd  through  the 
crushing  rolls.  The  addition  of  water  is  stated  to  facilitate 
the  extraction  of  oil  from  old  or  dried  seed. — C.  A,  M. 

Cotton    Seed   Oil;    Process   of  Extracting   .      E.   L. 

Johnson,     Memphis,     Tennessee.      U.S.     Pat.    691,342, 
Jan.  14,  1902. 

AccoKDiXG  to  this  invention,  a  suitable  proportion  (pie- 
ferably  10  per  cent )  of  cotton-seed  bran  i^  added  before  or 
after  the  cooking  process,  and  the  mixture  is  formed  into 
cakes  and  pressed.  It  is  stated  that  owing  to  the  increased 
porosity  of  the  cake,  a  higher  yield  (about  1".5  per  cent. 
more)  of  oil  is  obtained  than  by  the  crdinary  mettods  of 
expression. — C.  A.  M. 


Detergent,  and  Process  of  making  the  same.  F.  N.  Pease 
and  M.  E.  McDonnell,  Altoona,  Pennsylvania.  U.S.  Pat 
690,458,  Jan.  7, 1902. 

C'Liijr  is  made  for  a  preparation  obtained  by  treating  a 
proteid-contnining  substance,  such  as  linseed  meal  or  white 
of  egg,  with  an  acid,  such  as  hydrochloric,  sulphuric,  acetic, 
or  oxaUc  acid,  at  a  suitable  temperature,  and  diluting  the 
viscid  product  of  the  reaction  with  water.  A  tvpical 
preparation  consists  of  2  •  3  lb.  of  linseed  or  cotton-seed  meal 
trentcd  with  4i  pints  of  commercial  hydrochloric  acid 
(sp.  gr.  1-16),  and  mixed  with  suflicient  water  to  forma 
gallon  ;  the  surface  to  be  cleansed  is  treated  with  this  liquid 
for  at  least  three  to  five  minutes.— C.  A.  M. 

Toilet  Cream.    J.  C.  Fleming.    Summit,  New  Jersey,  U.S  A 

U.S.  Pat.  690,848,  Jan.  7,  1902. 
TuE  animal  or  vegetable  fat  is  heated  to  a  temperature  not 
much  above  120"  F.,  and  treated  with  a  solution  of  whey 
and  potash,  and  the  resulting  soap  solution  is  boiled  with 
an  additional  quantity  of  whey.  The  soap  thus  prepared 
is  said  to  be  of  finer  quality  than  that  manufactured  by 
the  ordinary  methods,— C.  A.  M. 


XIII.-PIGMENTS,  PAINTS;  KESINS. 
VARNISHES;  INDIA-RUBBEE.  Etc. 

j  (.4.)— PIGMENTS,  PAINTS. 

English  Patent. 

Paint  Composition  particidarlg  applicable  for  use  in  Reno- 
vating Cane  and  other  Furniture.  G.  Tiischel,  Odessa 
Rus.sia.     Eng.  Pat.  23,15.'),  Nov.  1.5,  1901. 

The  composition  claimed,  is  prepared  by  mixiug  pure  white 
lead  (1,000  grms.)  and  1  and  2  grms.  of  soluble  Aniline 
\ellow  (or  French  ochre),  with  1,500  grms.  of  water,  and 
boiling  the  whole  together  mth  125  grms.  of  white  Russian 
glue.     The  paint  is  u.sed  in  a  hot  condition. 

An  alcoholic  solution  can  be  prepared  by  dissolving 
:!60  grms.  of  a  hard  resin,  40  grms.  of  Venice  turpentine 
and  5  grms.  of  ether  in  800  grms.  of  alcohol  (95—96  per 
cent.),  and  adding  1.000  grms.  of  pure  white  lead,  and 
96  grms.  of  Anilme  Yellow  (or  clear  French  ochre)  to  the 
solution.— C.  A.  M. 

United  .States  Patents. 

Pigment,    and    Process  of   making  same.     C.   B.    Jacobs 

East  Oranpe,   New    Jersey,   U.S.A.     U.S.   Pat.  689  882* 

I      Dec.  31,  1901.  '      ' 

Solutions  of  barium  hydroxide  and  zinc  sulphate  are 
mixed  together  iu  molecular  proportions,  so  as  to  produce  a 
precipitate  stated  to  have  the  composition  Zn(OH).,-i-BaSO 
This  is  stated  to  form  a  pigment  of  a  pure  white  colour 
great  body,  and  extreme  fineness,  resembling  "  lithopone  '' 
(zmc  sulphide  and  barium  sulphate),  but  being  more 
permanent,  and  capable  of  admixture  with  lead  paints. 

— F.  H.  L. 

Pi;,menl  [Ferric  0.vide],  and  the  Production  thereof  from 
Ferrous  Liquors.  A.  S.  Eamage,  Cleveland,  Ohio 
U.S.A.     U.S.  Pat.  691,324,  Jan.  14,  1902. 

Sle  Eng.  Pat  23,858,  1900;  this  Journal,  1901,  910. 

— F.  H.  L. 

Pigment  [White.  Barium  Sulphate].  C.  D.  Vreeland 
Chicago  Heights,  111.,  U.S.A.  U.S.  Pat.  691,421  Jan' 
21,  1902. 

When  aluminium  sulphate  is  manufactured  from  bauxite 
by  treating  that  mineral  with  sulphuric  acid,  an  acid  slud<Je 
is  left  in  the  settling  tanks,  &e.  composed  largely  of  silica 
atd  ferric  oxide.  This  material  is  treated  with  barium 
oxide  or  carbonate  to  produce  barium  sulphate,  and  the 
white  mass  is  dried  and  then  ground  with  oil  for  paint. 

— F.  H.  L. 
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Pigment  [  Wliite']  anil  I'ainI  Ccmponiliou.  C.  D.  V'leeland, 
Chicago  Heights,  111,,  U  S.A.  U.S.  Pat.  6tfl,42i,  Jan. 
21,  1903. 
See  preceding  abstract.  The  sludge  therein  referred  to  has 
its  free  acid  eliminated  either  bv  copious  washing  or  by 
treatment  with  milk  of  lime  ;  and  the  resulting  material  is 
dried,  ground  into  oil,  and  tinted  if  desired. — F.  H.  L. 

Pigment  [  W/iile'] .     C.  D.  Vreeland,  Upper  Montclair,  N. J., 
U.S.A.     U.S.  Pat.  691,423,  Jan.  21,  1902. 

See  two  preceding  abstracts.  The  acid  sludge  (herein 
mentioned  is  neutralised  with  milk  of  lime,  and  then  mixed 
ivith  from  15  to  50  per  cent,  of  zinc  oxide,  calculated  on  the 
weiaht  of  the  dry  material.  The  whole  is  dried  and  used  as 
a  white  pigment.  It  is  stated  that  the  formation  of  the 
calcium  sulphate  in  the  sUidge  reduces  its  opacity  as  a 
colouring  matter,  but  that  the  subsequent  adiUtion  of  the 
zinc  oxide  restores  this  property,  and  makes  it  a  "  meri- 
torious" pigment. — F.  H.  L. 

(B.)— RE.SINS,  VARNISHES. 

English  Patent. 

Cliincse     ^Vnod-Oil ;    Process  for    Thiclieniiig ;    and 

MamifactuTiny  Suhstitntes  for  Hard  Resins  therefrom. 
A.  Kronstein,  Karlsruhe,  Germany.  Eag.  Pat.  1387, 
Jan.  21,  1501. 

Iv  wood-oil  be  heated,  preferably  with  exclusion  of  air,  for  a 
certain  time  to  a  temperature  of  about  200'  or  250°  C.  with 
a  certain  proportion  of  some  resin  such  as  dammar,  the 
mixture  eventually  becomes  viscid  and  solidifies  even  wliile 
hot  ;  and  it  finally  forms  a  material  which  is  insoluble  in 
ordinary  resin-solvents  until  after  it  has  been  melted  at  a 
higher  temperature  (about  300'  C),  resembling  copal  and 
amber  in  this  particular,  and  being  a  perfect  substitute  for 
them.  If,  however,  a  proportion  of  the  resin  larger  than  is 
required  to  induce  solidification  at  200°  C.  be  added  to  the 
wood-oil,  or  if  the  heat  be  too  low  cr  not  sulHciently 
jirolonged,  the  mixture  remains  liquid  and  does  not  solidify 
till  it  is  cold,  when  it  is  still  soluble  in  turpentine,  benzene, 
and  oil  of  camphor,  and  is  distinguished  by  a  high  degree 
of  elasticity.  Thus  the  solidified  products  may  be  employed 
in  the  manufacture  of  varnishes  in  place  of  the  usual 
expensive  hard  resins  ;  while  the  non-solidified  products  can 
be  used  to  prepare  commoner  varnishes  and  japans,  or  in 
the  manufacture  of  linoleum.  The  proportion  of  resin 
needed  to  determine  insolubility  varies  according  to  the  nature 
of  the  resin  adopted,  being  about  50  per  cent,  in  the  case 
of  dammar,  Venice  turpentine,  amber,  gutta-jiercha,  and 
asphaltum ;  70  per  cent,  in  the  case  of  copal ;  and  only  30  per 
cent,  in  that  of  colophony.  For  certain  purposes,  mixtures 
of  resins,  or  of  resin?,  and  linseed  or  other  drying  oils, 
may  be  added  to  the  wood  oil.  Presence  of  air  during  the 
process  causes  oxidation  and  decomposition,  and  renders  the 
finished  material  dark  in  colour.  Eng.  Pat.  i7,37p,  1900,  is 
referred  to  (this  Journal,  1901,  1123).— F.  H.  L. 

United  States  IVrsNT'. 

Matter     [Bottte-Wa.r']  ;     Composition    of  .      II.    A. 

Hughes,  Philadelphia,  Penn.,  U.S.A.  U.S.  Pat,  691,383, 
.Ian.  21,  1902. 

This  composition  consists  of  an  acid  solution  (preferably 
acetic  acid),  2  to  5  oz. ;  gluten,  dissolved  in  the  same  acid 
solution,  2  to  4  oz. ;  gelatin,  1  to  3  oz. ;  glucose,  2  to  4  oz. ; 
kaolin,  or  similar  earth,  I  to  4  oz. ;  40  per  cent,  solution  of 
formaldehyde,  1  to  5  grains ;  oil  of  wintergreeii,  to 
deodorise ;  water,  to  dilute  to  the  consistency  of  thick 
paint.  The  product  is  suitable  for  use  as  a  ■'  sealing- 
elosure  "  for  jars  or  bottles  ;  after  drying,  it  becomes  hard, 
tough,  insoluble,  and  infusible,  but  is  resilient  or  rubber- 
like in  presence  of  moisture. — F.  H.  L. 

(C.)— INDIA-EUBBEH,  &o. 

India  Ruhljer  Induslri/ :  Importance  of  Ramie  Fibre  in  the 
,     Gumm'i.-Zcit.,  1902,  16,  [16],  27."., 

Sec  nnder  V.,  page  249. 


Exr.LiSH   Patents. 

!   Iiidia-Rubber  ;  JIannfnctnre  of  Compounded .     C.  0. 

Weber,  Manchesler,  and  A.  C.tirns,  Glasgow.     Eng.  Pat. 
50,  Jan.  1901. 

Mi.XTiRES  of  cellulose  and  rubber  are  claimed,  made  bv 
incorporating  the  cellulose  in  the  form  of  viscose  emulsions 
with  the  rubber.  Plastic  emulsions  of  viscose  arc  prepared 
'  by  mixing  it  with  either  a  liquid  or  solid  hydrocarbon,  coal 
j  tar,  fatty  oil,  boiled,  blown,  or  vulcanised  fatty  oil,  grease,  ■ 
cholesterol,  stearine  pitch,  or  any  of  the  soft  and  pliable  % 
resins  obt.iined  from  various  sources,  or  with  any  of  the 
terpenes,  essential  oils,  or  esters  of  the  fatty  series.  The 
above  plastic  emulsions  are  seasoned  and  then  washed  or 
purified.  The  crude  or  the  washed  emulsions  may  be 
employed  in  rubber  mixings  of  every  description  for  the 
production  of  soft  or  hard  rubber  goods.  In  mixing  viscose 
directly  with  india-rubber  doughs  containing  hydrocarbons, 
it  is  preferable  to  dissolve  the  viscose  in  a  little  water  and 
add  powdered  z'.nc  sulphate  after  mixing. — J.  F.  B. 

"  Woodite"  ;  Mannfactare  of   .      \\'.  Wood    and   H. 

Bartlett,   Mitcham,   Surrey.     Eng.    Pat.  17,431, -Vug.  30, 
1901. 

Tiii.s  is  a  composition  of  washed  Para  rubber,  fucus 
vesiculosis,  wood  pulp,  mastic  or  resin,  and  sulphur,  mixed 
together  in  the  manner  and  proportions  specified. 

— F.  H.  L. 

United  St-^tes  Patent.s. 

De-vuleanl:ing  Vnlcanized  Rubber  Scrap.  G.  E.  Ileil- 
])ia,  Warrington,  England.  U.S.  Pa*.  689.(;16,  Dae.  24, 
1901. 

The  scrap  is  treated  in  a  closed  tank  fitted  with  an  inverted 
condenser  at  a  temperature  not  exceeding  50°  0.  with  some 
liquid  such  as  naphtha,  benzene,  turpentine,  &c.,  which  is 
capable  of  dissolving  sulpliur  bat  i;ot  india-rubber,  at  the 
temperature  employed.  When  the  sulphur  is  all  dissolved, 
the  solvent  is  withdrawn  and  distilled  off.  The  devulcanised 
rubber  can  then  1k'  brought  into  solution  while  still  in  the 
tank  by  raising  the  tompcrature  to  about  176' C,  and  the 
pressure  to  nut  exceeding  45  lb.  per  square  inch,  using  the 
same  solvent  as  before.  The  dissolved  india-rubber  is  then 
ready  for  use;  but,  if  it  be  required  in  the  solid  state,  it  is 
first  exposed  to  a  temperature  above  the  volatilising  point  of 
the  solvent,  till  the  bulk  of  the  latter  has  passed  off,  and  i< 
next  freed  from  the  last  portions  thereof  by  being  kneaded 
under  hot  water  in  a  machine.  The  plant  may  be  arranged 
so  that  the  whole  process  can  be  worked  continuously. 

— F.  H,  L. 

Plasties ;  Machine  for  Mixing  .     J.  H.  Pearce,  New 

Haven,     Conn.,     U.S.A.      U.S.    Pat.    690,374,    Dec.   31, 
1901. 

AppAUATt's  is  claimed  for  mixing  such  substances  as 
rubber  with  "  bodying-up  "  materials  like  sulphur,  resin, 
whiting,  Sec,  and  with  binding  agents  automatically, 
uniformly,  au<l  in  the  proportions  desired.  Above  the  usual 
pair  of  rollers  stands  a  box  of  two  compartments  fitted  with 
Archimedean  screws,  sliding  inlets  and  outlets,  &c.,  operated 
by  mechanism  in  the  manner  shown. — F.  H.  L. 

XIV.-TANNING ;  LEATHER,  GLUE,  SIZE. 

Gallic  Acid  in  Tanning  Materials ;   Detection  and 
Dtlerminalion  of .     M.  Spicn. 

See  under  XXIII.,  page  281. 

English  P.vtents. 

Cinein   or  other  like  Material;   Manufacture  of  Buttons 

Cttndis,  and  other   like  Articles  of •.     G.  V.  Dyninnd, 

London.     From   G.    Jliglioretti,   Milan,   and   G.   Matfei, 
CasnI])usterlcngo,  Italy.'  Eug.  Pat.  1221,  Jan.  18,  1901. 

A  5IATERIAL  cap.able  of  being  turned  or  moulded  is  pro- 
duced by  washing  casein,  curdled  milk,  &c.,  squeezing  them, 
and  then  treating  them  iu  a  bath  with  glycerin  or  like 
hygroscopic  BiibstUQCts  at  a   ti  mperature  of  abuut  90"  C. 


]'Vb.  28, 190a.] 
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whereby  a  plastic  paste  is  produced,  which  may  be  mixed 
■with  colourlug  matter,  and  either  pressed  iu  moulds  heated 
to  about  140' — 150°  t'.,  or  turned  in  a  lathe  when  solid.  A 
process  for  hardening  such  materials  is  also  claimed  by 
either  subjecting  them  to  the  action  of  formaldehyde 
vapour,  or  immersing  them  in  a  bath  of  fatty  acids, 
aldehydes  and  spirits  of  turpentine,  in  about  equal 
proportions. — J.  F.  B. 

Fifli     Witite,    Fish,    or    other    Material;    Apparatus  for 

Reihicinij    or    Itendering    .      E.    R.    Kdson.      Eng. 

I'at.  24,603,  liec.  3,  1901. 

See  under  XII.,  pacie  2G2. 

United  St.^tes  Patents. 

Vepiluliiig  Process,     C.    Kurkhalter,   Hoscnsack,  Peun.syl- 

vania;  U.S.A.     U.S.  Pat.  690,:!57,  Dec.  31,  I'JOl. 
The   hides  are  placed  in  a  liuie  liquor  at  .5.")'' F.,  which   i-; 
gradually   raised  to   80°  F. ;   they  are  agitated  thereiu   for 
about  12  hours  and  then  allowed  to  cool  very  slowly  over  a 
long  period  of  time  (up  to  four  day.s). — It.  L.  J. 

Tanning;  Process  of .     15.  Allen  and  B.  .\llen,  junr., 

Cuford,    Georgia,    U.-S.A.       U.S.   Pat.   fiS9,7r3,  Dee.  24, 
1901. 

TiiE  hides  or  skins  are  placed  in  a  comparatively  weak 
tan-liquor  contained  in  a  drum  or  other  suit.ible  vessel,  and 
sutficient  tanning  material  to  complete  the  process  is  added 
in  the  form  of  a  solid  e.'itract,  soluble  only  M'ith  dithcidiy. 
The  latter  dissolves  gradually  and  automatically  keeps  up 
the  barkometer  strength  as  fast  as  the  hides  remove  tannin 
from  solution. — II.  L.  J. 

Beating  Engines  [Seriip  Leather'].  A.  W.  Case,  High- 
land Park,  Connecticut,  U.S.A.  U.S.  Pat.  i'.90,097, 
Dee.  31,  1901. 

This  machine  automatically  discharges  finished  stock  and 
returns  unfinished  stock  to  the  tub  by  means  of  the  follow- 
ing contrivances  ; — In  combination  with  the  tub  of  a  beating 
engine,  a  pick-up  cylinder  with  fine  teeth  submerged  in  the 
stock,  a  break-up  cylinder  with  fine  teeth,  an!  an  endless 
apron  with  cleats  passing  round  rolls. — K.  L.  J. 

Gelatin-yielding  L'qitid  ;    Process    of    obtaining   a , 

from  Pish  or  other  Material.     E.   K.   Edson,  Cleveland, 
Ohio,  U.S.A.     U.S.  Pat.  689,473.  Dec.  24,  1901. 

See  Eng.  Pat.  21,407,  1900  j  this  Journal,  1901,  140. 

Kendering  Appara'ns.     E.  R.  Eilson.     U.S.  Pat.  GS9,471, 
Dec.  24,  1901. 

See  under  Xll,,  jiage  26'i. 


XV.-MANUEES,  Etc. 

United  States  Pate.nts. 

Natural    I'hosphates ;     Proress    of    treatim/    .       L. 

Cheeseman,   sen.,   Alexandria,    Virginia,    U.S.A.       U.S. 
Pat.  090,048,  Dec.  31,  1901. 

NATrisAi.LY  occurring  phosphates  are  finelj'-divided,  and 
after  mixture  with  water  and  an  acid  salt,  such  as  nitre- 
cake,  a  current  of  electricity  is  passed  throui;h  for  a 
suitable  period,  and  the  water  is  then  removed  by  evapora- 
tion. The  product  is  stated  to  contain  "  available " 
phosphoric  acid. — E   S. 

Phosphates  ;  Method   of  mailing    Water-solulde .      L. 

Cheeseman,    sen.,   Alexandria,    Virginia,    U.S.A.       US, 
Pat.  690,040,  Dec.  31,  1901. 

FiNEi.y-divided  naturally  occurring  phosphates  are  niixcil 
with  water  and  so  much  sulphuric  acid  as  may  be  needed 
to  convert  into  sulphates,  the  carbonates  and  liuoride  pre- 
sent i  sodium  bisulphate  is  then  added,  so  that  after 
tvapor.ation,  the  residue  may  contain  mouo-  and  dicaleium 
orlhophosphates  anil  thus  be  available  as  a  fertiliser. E.  S. 


XVI.-SUGAR,  STARCH,  GOM,  Etc. 

Carbohydrates;  Method  of  Drying  and  Determination  of 
the  Water  of  Crystallisation  of  ^—.     E,  Schulze. 

See  under  XXIII.,  page  281.- 

Sgrups  ;   Nitrites,  <ind  the   Foaming  of ,      K.  Andrlil; 

and  V.  Stanek.     Zeits.   Zuckerind.   15  dimen,   1902,  26, 
[5],  228-236. 

The  characteristic  features  of  molasses  and  ma.ssecuites  which 
foam,  were  found  to  be  high  acidity,  a  considerable  .amount  of 
nitrites,  caramclisation  products  and  a  low  degree  of  purity, 
and  a  high  content  of  substances  contaming  iiurogeu.  They 
coutained  0-03 — 0'04  per  cent  of  nitrogen  as  nitrites. 
The  phenomenon  of  nitrite  foaming,  in  the  ojiinion  of  the 
authors,  may  occur  when  the  beetroots  worked  up,  in  case 
they  come  from  virgin  soil  rich  in  nitrogen,  have  putrefied, 
or  during  storage  were  "scalded,"  or  if  the  juice  has  been 
acted  on  by  micto-organisms,  or  further,  when  a  large  quan- 
tity of  nitriites  were  present  in  the  beetroots,  and  tliese  by  the 
action  of  bacteria  h.ave  been  reduced  to  nitrites.  Juices 
from  decomposed  beetroots  are  usually  lich  in  invert  sugar 
and  give  by  precipitation  with  lime,  a  juice  which  becomes 
acid  on  boilmg.  In  the  presence  of  nitrites,  this  causes  a 
development  of  oxide  of  nitrogen  and  a  swelling  and 
foaming  of  the  massecuite. 

In  normal  nou-foaining  molasses,  neither  nitrites  nor 
nitrates  were  found  m  notable  quantity.  The  figures 
obtained  were  0-004 — O'OIO  per  cent,  of  nitrogen  as  nitrites 
and  0-021 — 0-056  percent,  as  nitrates. 

Nitrogen  dioxide  was  recognised  both  by  its  smell  and 
the  action  on  potassium  iodide  and  starch  piper.  The 
analysis  of  the  gas  obtained  by  boiling  a  diluted  massecuite 
with  weak  acetic  acid  gave  52-3  per  cent,  of  carbon  dioxide 
and  33-3  per  cent,  of  nitrogen  dioxide. — L.  J.  de  \V. 

Starch  Syrup  ;  Density   rf .     O.  Saare.     Zeits. 

Spiritusind.,  1902,  25,  [J],  44-45. 
Foit  a  long  time  starch  syrup  has  appeared  in  commerce  in 
two  concentrations  termed  respectively  .syrup  of  44'  and  42" 
Baume. 

There  apptars  to  be  no  general  understanding  as  to  how 
the  density  is  to  be  determined.  In  some  cases  it  is 
determined  in  the  warm  syrup  at  44°  R.  (55"^  C  ),  and  in 
others  in  the  cold  .syrup  at  14"  R.  (17-5  C).  Tlie  author 
prefers  to  determine  the  specific  gravity  at  14  R.  of  a 
10  per  cent,  solution  of  the  syrup,  as  is  sometimes  done  in 
the  ease  of  molasses. 

The  German  manufacturers  plead  for  a  latitude  of  0-5° 
B  lume  on  either  side  of  44"  and  43  ',  since  it  is  impossible 
to  regulate  the  density  of  separate  boilings  within  these 
limits.  Using  a  Baume  hydrometer  graduated  at  14  It  , 
the  author's  experience  shows  that  the  readings  obtained  in 
warm  syrups  at  40"— 50=  K.  are  practically  identical  with 
those  calculated  from  the  specific  gravitvfby  weight)  a-t 
14"  R.  Thus  the  error  introduced  by  the  viseosity''of  the 
syrup  compensates  for  that  due  to  the  difference  of 
temperature. 

There  arc,  moreover,  four  different  Baume  scales  t.vo  of 
which,  the  "old"  Baume  and  the  "new"  Baume,  are  in 
general  use,  such  that  44  "old"  Baume  correspond  to 
44-8°"new."  Since  nil  these  variations  actually  occur  in 
the  present  state  of  affairs,  the  author  proposes  to  have 
the  question  settled  on  a  uniform  basis  at  a  mectinu-  of  those 
interested  in  the  trade. —J.  F.  B.  " 

Saccharine  Syrup  or  Molasses  obtained  from  Light-coloured 

Peal ;    Composition    of .      II.    Borntrii<'er       Zeits 

anal.  Chem.,  1901,  49,  [12],  787— 7S9. 
The  syrups  obtained  by  the  saccharifieation  of  peat  (see 
Classen's  process,,  this  .rournal,  1900,  304  and  102S',.  are 
far  inferior  to  beet-molasses.  I'eat  .syrups  differ  from  beet- 
molasses  in  the  fact  that  they  contain  men-  traces  of  rotush 
salts,  and  also  far  less  sugar  and  more  gummy  matter.--. 
Peat  syrup  is  always  of  a  brownish-black  colour  owing  to 
the  presence  of  caramel  and  salts  of  huniic  acid ;  it  is  a 
lustrous,    sticky,    uon-lugroscopie    mass,    the   hygroscopic 
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nature  of  beet-molasses  being  attributable  to  the  potash 
salts. 
The  following  analyses  of  peat  syrups  are  reeorded  : — 


Water  

Orsiinic  matters 

Nitrogen 

Correspondinf?  to  nitroKeiious  comnonnds 
Directly  reducing   sug;ir  (calculated   as 

Klucose). 
Other  non-nitrogenous  extiMctive  matters 

Crude  libro  

Jsh 


On  the 

Syrup. 

On  the 

Dry 

Substance. 

I'er  Cent. 

Per  Cent. 

35-89 

. . 

61-51 

95-20 

0-45 

0-70 

2-8J 

4-38 

14-80 

22-91 

41-07 

Bf47 

2-2-3 

3-4( 

3-10 

4-8D 

Another  sample  showed : — 


Water 

Total  nitro;cen   

Aminoniacal  nitrogen 

Sugar  (calculatci  as  glucose) 

Cruile  fibre 

Ethereal  extract 

Ash 

Carbon 

Huniic  acid , 

Poetic  matter,  gum,  extractiye  matter,  &c. 


On  the  Syrup. 


Per  Cent. 

2-56 

1-63 

0-095 
21-18 

l-.-iS 

Nil. 

9-15 

1-90 

7-87 
54-53 


—J.  F.  B. 


English  Patents. 


S<ic(li(i>inc    Juices;     Process    of    Obtiiiniiig     veri/    Pure 

'  Concentrated  ^and  Nutriticiis   Foodstuff's    Poor  in 

Water,  from  Beetroots  witliont  the  vse  of  Water,  and  of 
Obtaining  Syrnps,  Alcoliol  and  Pressed  Yea^'l  from  the 
Juices.  C.  Steffen,  Vienna.  Eng.  Pat.,  10,884,  May  2a, 
1901. 

Beetroot  pulp,  chips  or  roughly  crushed  beets  are 
subjected  to  the  action  of  undiluted  heated  beetroot  raw- 
juice  (heating  juice),  no  diffusion  process,  so  far  as  the 
extraction  of  sugar  is  concerned,  taking  place,  until  the  mass 
has  reached  a  temperature  of  60 — 100"  C.  (preferably 
85"  C),  whereupon  it  is  separated  into  expressed  residue 
and  juice  in  the  usual  manner.  The  expressed  juice  is 
repeatedly  used  as  heating  juice,  and  the  fibres  passing  from 
the  presses  into  the  juice  may  be  separated  indirectly  by  the 
beetroot  masses  to  be  heated,  the  juice  being  discharged 
from  them  without  or  with  only  a  slight  pressure.  The 
process  is  carried  out  iu  a  diffusion  battery  with  the  inter- 
position of  tubular  healing  bodies,  the  diffusion  being  carried 
out  systematically.  The  expressed  juice  may  also  be  heated 
with  the  beetroot  masses  by  external  heating  arraugements 
with  internal  stirrers.  The  heating  juice  used  fo7  extraction 
may  previously  be  evaporated  to  a  concentration  exceeding 
that  of  the  normal  expressed  juice.  The  process  may  be 
carried  out  at  the  ordinary  temperature  or  below  60"  C.  in 
combination  with  the  lime  defecating  process,  a  quantify  of 
the  juice  equivalent  to  the  beets  treated  being  run  otf  to  the 
di'feeators,  whilst  the  remainder  is  pressed  out  of  the  mass 
and  used  for  extracting  a  further  quantity  of  beets.  ~ 

—J.  F.  B. 

United  States  Patents. 

Diffusion  Process    [Sugar  Ca7ie~\.     E.   B.  Williams, 
Memphis,  U.S.A.     Lf.S.  Pat.  089,838,  Dec.  24,  1901. 

The  inventor  claims  the  method  for  extracting  sugar  from 
"  bagasse "  which  consists  in  reducing  the  bagasse  to  a 
finely-divided  state,  dividing  this  into  separate  bulks  or 
masses,  supplj-ing  water  to  one  of  the  said  masses,  subjecting 
the  water-charged  mass  to  centrifugal  action,  supplying  the 
solution  thus  obtained  to  another  of  the  said  masses, 
subjecting  this  mass  also  to  centrifugal  action  and  repeating 
the  operation  throughout  the  whole  number  of  the  si'paratc 
bulks.— J.  F.  li. 


Sugar ;  Process  of  Crystallising .     H.  Classen, 

Dormagen,  Germany.  U.S.  Pat.  690,014,  Deo.  31,  1901. 
The  claim  relates  to  the  method  of  crystallising  sugar  from 
a  saccharine  solution  of  a  masseeuite  produced  from  impure 
sacchjirine  solutions,  which  consists  in  slowly  cooling  the 
solution  under  motion,  and  gradually  addmg  thereto  an 
increasing  proportion  of  water  in  such  amount  as  to  keep 
the  quotient  of  supersaturation  between  1-05  and  I-:;5. 
The  apparatus  is  the  usual  jacketted  cylinder  provided  with 
stirrer  blades.  In  the  specification  the  quotient  of  saturation 
at  any  particular  temperature  is  defined  us  the  i|Uoticnt  of 
the  parts  of  sugar  dissolved  in  one  part  of  water  in  the 
impure  masseeuite  as  compared  with  the  parts  of  sugar 
which  would  be  dissolved  in  one  part  of  water  in  pure 
saturated  solutions.  For  a  given  masseeuite,  tlic  quotient 
tends  to  decrease  as  the  masseeuite  cools,  but  it  increases 
as  the  purity  of  the  molasses  is  reduced  by  the  separation 
of  sugar.  The  limits  of  supersaturation  specified  in  the 
claim  are  such  that  no  new  crystals  .are  formed  during  the 
cooling,  and  all  the  sugar  is  deposited  on  the  crystals 
already  existing. — J.  F.  B. 


Ammonia    from     Waste     Products 

Factories^  ;  Method  of  Making 

U.S.  Pdt.  689,780,  Deo.  24,  1901. 


I  from     Beet-Suqar 
.    E.  K.  Besemfelder. 


See  under  VII.,  page  254. 


XVII.-BEEWINa.  WINES,  SPIRITS,  Etc. 

Enzymes  ;  Action  of ,  One  on  Another.  A.  W'rublewski, 

B.  Bednarski,  and  M.  Wojczynski.  Beitr.  z.  chem. 
Physiol,  u.  Pathol.,  1,  290—303.  Chem.  Ceutr.,  1!'02, 1 
[4],  272. 
The  authors  obtained  the  following  results: — 1.  Pepsin 
has  a  prejudicial  influence  on  trypsin,  as  it  assists  the 
injurious  action  of  acids.  2.  Trypsin  weakens  the  effect  of 
pejisin   by    favouring   the  prejudicial   influence   of  alkalis. 

3.  Pepsin    has  no    influence    on    the    enzyme    of    reanet. 

4.  Pepsin,  trypsin,  and  diastase  have  no  action  on  invertase. 

5.  Trypsni  and  invertase  have  no  action  on  diastase  ;  pepsin 
has  a  slight  injurious  influence,  as  it  favours  the  prejudicial 
effect  of  acids.  6.  Pepsin  and  trypsin  have  no  action  on 
emulsin. 

Iu  general,  it  may  be  stated  that  the  action  of  enzymes 
on  one  another  is  a  very  limited  one.  Zymase,  however, 
is  rapidly  destroyed  by  the  proteolytic  enzyme  of  yeast 
juice.  The  authors  confirm  K.  Fischer's  statement,  which 
has  been  questioned  by  Duclaux,  that  emulsin  decomposes 
milk  sugar. — A.  S. 

Yeast :  Presence  of  Oleohjtic  Enzymes  in .     Delbruck. 

Woch.  fiir  Bran.,  1902,  19,  [3],  2.i. 

The  hydrolysis  of  butter  fat  by  enzymes  secreted  by  micro- 
organisms has  been  studied  by  0.  Laxa  (see  page  268), 
who  found  that  Oidium,  Penicillium,  Mucor,  and  B. 
Jluorescens  liijuefacieni  possessed  this  property  in  a 
marked  degree,  as  also  did  yeast  to  a  less  extent.  The 
author  discusses  these  observations  in  regard  to  yeast 
iis  applied  to  the  fermentation  industries.  All  mashing 
uuiterials  contain  fat  ;  in  the  ease  of  distillery  mashes  this  fat 
woulil  eome  into  direct  contact  with  the  yeast  and  would  be 
hydrolysed.  In  bread  making  also  the  same  action  would 
take  place.  But  iu  the  case  of  brewery  mashes,  most  of  the 
fat  would  be  left  behind  in  the  spent  grains,  and  little  if  any 
would  appear  iu  the  wort.  Some,  however,  might  get  through, 
especially  lecithin,  if  not  in  the  dissolved  state,  perhaps  in 
emulsion,  and  Berlin  "  Weissbier"  wort  certainly  contains 
traces  of  fat.  The  presence  of  fat  in  the  beer  would  be 
very  injurious  to  the  head-retaining  qualities,  and  it  might 
be  worth  while  taking  the  oleolytic  power  of  a  yeast  into 
.-iccount  when  selecting  races  for  industrial  pure-cultiva- 
tion. 

The  author  suggests  that  the  presence  of  oleolytic 
euzj-mes  in  yeast  may  account  for  the  production  of  glycerin 
during  fermentation,  owing  to  the  hydrolysis  of  the  fat 
which  is  known  to  be  stored  up  during  the  life  of  the  yeast 
cell.— J.  F.  B. 


Feb.  28, 1902.] 


JOUE.NAL  AND  PATENT  LITEEATURE. 


267 


Yeast ;    Trial  of  Biicheler's  Sulphuric  Acid  Process  for 

Ihe  Preparation  of  Distiller!/  Seed .    A.He*?e.   Zeits. 

Spiritusind.,  1902,  25,  [a].  46—47. 

The  author  has  conducted  trials  on  the  large  scale  with 
Biicheler's  process  of  preparing  the  seed  yeast  in  mashes 
aciilitied  with  sulphuric  acid,  instead  of  b_v  lactic  acid  fer- 
mentation fsee  this  Journal,  1901,  11-28).  The  yeast  mash 
!<  prepared  as  follows  : — In  a  yeast  tub  of  about  260  litres 
capacity,  lo  kilos,  of  malt  are  mashed  with  15  litres  of  hot 
water,  l.'iO  litres  of  potato  mash  are  then  added,  and  the 
mixture  allowed  to  saccharify  at  a  ti'mperature  of  6-2-5°  C. 
tor  1 — I  hour;  350 — 400  c.c.  of  pure  sulphuiio  acid  diluted 
with  3  litres  of  water  are  then  added,  and  the  mash  is 
LMoled  to  the  incubating  temperature  of  16°  C,  the  mother 
yeast  being  added  when  it  is  at  about  29°  C.  The  usual 
degree  of  acidity  ranges  from  1-5  to  1-7,  but  even  at  1-8° 
no  free  sulphuric  acid  eau  be  detected.  The  sulphuric  acid 
yeast  mash  renuires  to  bo  incubated  at  a  temperature  about 
2 '  C.  higher  than  the  lactic  acid  mash,  a  circumstance 
which  tends  to  show  that  the  sulphuric  acid  mash  is  a  less 
favourable  medium  for  the  growth  of  the  yeast.  The  yeast 
in  the  sulphuric  acid  mash  does  not  look  so  well  and 
vigorous  in  the  tub  as  the  lactic  acid  yeast.  In  the  yeast 
tub,  the  fermenting  mash  rises  very  slowly,  and  then  sud- 
denly falls  down  with  an  audible  sound.  This  rising  and 
falling  fermentation  makes  it  necessary  to  provide  a  greater 
space  above  tho  level  of  the  mash  and  the  same  also  applies 
to  the  main  fermenting  vats.  The  prepar.aiion  of  the 
pitching  yeast  by  this  process  is  very  simple,  and  only 
requires  24  hours  as  against  48  hours  by  the  lactic  acid 
method.  But  the  treatment  in  the  fermentation  room  is  not 
so  simple.  The  pitching  temperature  of  26°  C.  is  higher, 
and  fermenlatiou  sets  in  earlier  and  more  energetically ; 
great  trouble  was  encountered  by  the  author  owing  to  the 
frothing  over  of  the  vats,  especially  in  mashes  to  which 
the  saccharifying  malt  had  been  added  whilst  they  were 
warm.  On  this  account  it  was  necessary  for  the  operator 
to  attend  to  the  vats  all  nijht  and  to  add  petroleum  in  large 
quantities  and  not  always  with  success.  The  first  experi- 
ments were  made  with  distillery  yeast  rac3  II.,  but  subse- 
quently some  special  yeast  was  obtained  from  Biicheler 
which  did  not  tend  to  froth  so  badly.  The  mashes  were 
pitched  at  a  temperature  of  26°  C,  but  they  are  so  sensitive 
to  rise  of  temperature  that  it  was  found  that  they  must 
never  be  allowed  to  get  hotter  than  29"  C,  which  means  a 
large  expenditure  of  cooling  water  and  constant  attention. 
The  high  temperatures  employed  also  weaken  the  zymase  of 
the  yeast,  so  that,  although  primary  fermentation  is  rapid, 
the  secondary  fermentation  is  veiy  slow.  The  claim  that 
the  whole  of  the  starch  in  the  mash  can  be  attenuated  in 
48  hours  was  not  confirmed.  The  mashes  were  free  from 
bacteria  and  the  rise  in  acidity  was  as  small  as  with  hctic 
acid  yeast.  The  conclusion  drawn  by  the  author  is  that, 
although  this  process  may  be  of  advant.age  in  small  distil- 
leries where  the  lactic  acidification  of  the  yeast  mash 
presents  difficulties,  the  disadvantages  of  night  work,  frothing 
and  regulation  of  temperature,  which  it  entails,  will  prevent 
its  general  adoption. — J.  F.  B. 

Yeast;  Determination  of  Potato-starch  in . 

A.  Hebebrand. 

See  under  Will.,  page  281. 


Bottom- Fermentation  Yeasts  ;  Separation  of  High  and  Low 

Attenuating  Ti/pes  of .      F.   Schonfeld.      Woch.  fiir 

Brau.,  1902, 19,  [4],  42—43. 

The  author  gives  details  of  a  method  he  adopted  for 
separating  a  mixture  of  high  and  low  attenuating  yeasts 
[Frohberg  and  .Saaz  types]  by  suitable  treatment  in  the 
fermenting  room.  The  original  mixture  contained  60  per 
cent,  of  the  Saaz  low-attenuating  type,  and  it  required 
nine  successive  vat-fermentations  to  obtain  this  type  in  the 
pure  state.  The  first  two  fermentations  were  conducted  for 
fourteen  days  each,  the  third  for  seven  days  and  the  fourlli 
for  eight  days.  Up  to  this  point  each  succeeding  vat  was 
pitched  with  the  sediment  left  in  the  preceding  one.  From 
the  fifth  vat  onwards,  fermentation  was  conducted  for  Sve 
to  seven  days,  and  the  beer  was  pumped  off  whilst  still 
fermenting,  the  sowings  being  made  from  the  yeast  left 
behind  at  the  bottom.  In  spite  of  the  fact  that  fermentation 
was  not  quite  complete,  verj-  little  further  attenuation  took 
place  after  pumping  o5  the  beer. 

Up  to  the  sixth  vat  the  proportions  of  the  low  attenuatina 
yeast  in  the  sediments  decreased  irregularly,  falling  as  low 
as  32  per  cent,  in  the  sediment  from  the  sixth  fermentation. 
In  the  seventh  fermentation  the  proportion  of  Saaz  veast 
suddenly  rose  to  90  per  cent.,  and  in  the  ninth  it  was  "quite 
pure.  The  eighth  and  ninth  fermentations  were  done  in 
duplicate.— J.  F.  B. 

Beer;   Chemical  Diaipwsis  of  Pasteurised .      A.  Bau. 

Wooh.  fiir  Brau.,  1902, 19,  [4],  44—45. 

In  order  to  detect  whether  a  sample  of  beer  has  been 
pasteurised,  the  author  proposes  to  examine  it  for  the 
presence  of  invertase,  an  enzyme  which  is  a  normal  con- 
stituent of  unpastenrised  beer.  Invertase  is  destroyed  at 
high  temperatures,  but  no  definite  limit  can  be  fixedj  since 
the  temperature  necessary  for  its  destruction  depends  on 
the  conditions.  In  concentrated  solutions  and  in  presence 
of  large  quantities  of  other  extractive  matters,  the  teaipera- 
ture  required  is  relatively  high  ;  the  prescuce  of  alcohol,  on 
the  other  hand,  lowers  the  temperature  at  which  it  is 
destroyed.  Consequently  the  wide  variations  iu  the  per- 
centage of  alcohol  .and  extract  in  different  beers  cause 
variations  in  the  behaviour  of  the  invertase  during  pas- 
teurisation. The  methods  for  the  detection  of  invertase  in 
beer  consist  in  digesting  equ-jl  volumes  of  beer  and  cane 
sugar  solution,  either  for  1  hour  at  55'  C.  or  for  24  hours  at 
the  ordinary  temperature,  clarifying,  making  up  to  a  known 
volume,  and  determining  the  invert  sugar  produced,  by 
polarisation  or  cujiric  reduction.  It  is  always  necessarv  to 
conduct  a  control  experiment  under  iilentical  condiiions 
with  a  portion  of  the  beer  in  whi<h  the  invertase  has  been 
destroyed  by  boiling.  In  many  eases  a  qualitative  test  with 
1  c.c.  of  the  solution  and  5  c.c.  of  Fehling's  solution  will 
serve  to  indicate  whether  invert  sugar  has'  been  produced 
during  the  digestion. 

In  experiments  made  at  ordinary  temperatures  f..r  24 
hours,  the  author  found  that  the  po'arisation  was  reduced 
from  -I-  13-5°  iu  the  case  of  the  boiled  sample  to  0°  in  the 
unboiled  sample  when  unpasteurised  beers  were  tested. 
The  results  obtained  with  three  different  beers,  which  were 
pasteurised  at  varions  temperatures,  are  shown  in  the 
following  t.'ible  ;— 


Beer  A. 

Beer  B. 

Beer  C. 

Temperature 
of 

Polarisation. 
Boiled  Test.    Unboiled  Test. 

Temperature 

ot 
Pasteurisation. 

Polarisation. 

Temperature 

of 
Pasteurisation. 

"C. 

bl'b 
60-0 
t2-5 
65  0 
1:7-5 
Unpasteurised 

Polarisation. 

Pasteurisation. 

Boiled  Test. 

Untioiled  Test. 

Boiled  Test.  Unboiled  Test. 

"C. 
57-5 
60-0 
63-0 
66-0 
Unpastenrised 

-H  20-74 
2U-S3 
20-85 
20-85 
20-85 

+  16-65 

20-90 

20-83 

1            20-85 

1-33 

°C. 
50-0 
57-5 
60-0 
63-5 
67-5 
I  npasteuriscd 

0 
+  19-88 
19-36 
l'J-40 
10-33 
10-33 
19-26 

0 
4-    8-65 
18-00 
19-.-i6 
19-30 
10-30 

0-10 

4-18-ai 

18-30 
18-30 
18-60 
18-60 
18-60 

0 

-^  17-66 

)S--26 
18-33 
18-56 
18-66 
0-00 
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P'lom  the  above  results  it  will  be  seeu  that  pasteurising 
temperatures  of  from  .50°  to  .')7-5°  C.  are  not  sufficieut  to 
destroy  the  invertase,  but  weaken  its  action  cnnsidenibly. 
Since  "ttie  beers  examined  were  of  very  different  composi- 
tion, it  may  be  safely  concluded  that  this  method  can  be 
relied  on  to  show  whether  a  beer  has  been  pasteurised  at 
temperatures  exceeding  57' 5°  C.  The  best  method  of 
carrying  out  the  test  is  as  follows : — Two  portions  of  20  c  e. 
of  beer  are  measured  out,  and  one  is  boiled  and  the  other 
not  ;  they  are  each  mixed  with  20  e.c.  of  a  20  per  cent, 
siihition  of  cane  sugar,  and  kept  for  24  liours  at  the 
ordinary  temperature ;  0  ■  5  e.c.  of  basic  lead  acetate  is 
then  added  to  each,  and  they  are  made  up  to  50  e.c, 
tillered  and  polarised.  If  there  is  a  considerable  difference 
between  the  two  readings,  the  beer  is  not  pasteurised,  but 
if  the  readings  are  ihe  same,  or  only  slightly  different,  it 
may  ba  concluded  that  the  beer  has  been  pasteurised, 
probably  at  a  temperature  exceeding  57 -.5°  C. — J.  F.  B. 

Fiij-Must ;    Alcoholic   Fermailiilion  of  Indinn  .       G. 

tjlpiani  and  L.  Sarcoli.     Gaz.  ehim.  ital.,  31,  [2],  395 — 
413.     Chem.  Ceutr.,  1902, 1,  [2],  144. 

After  an  extensive  series  of  experiments,  the  authors 
arrived  a',  the  following  conclusions  : — The  spontaneous 
fermentation  of  Indian  fig-must  under  the  ordinary  con- 
ditions is  not  suited  for  the  industrial  preparation  of  alcohol. 
By  sterilisation  of  the  must  and  subsequent  inoculation  with 
suitable  pure  cultures,  almost  theoretical  yields  can  be 
obtained,  but  this  method  will  not  answer  in  practice,  on 
account  of  the  gre:it  cost  of  effective  sterilisation.  Inocu- 
lation of  the  unsterilised  must  with  Siicch.  Pnsloyiaiiiis  II. 
is  also  not  satisfactory,  as  the  latter  is  soon  overwhelmed 
by  Sticch.  Opuntitv.  The  authors  hope  to  find  a  ferment 
which  will  give  a  gool  yield  of  aleohol  and  be  capable  of 
holding  its  own  against  Sacch.  Opunli.v. — A.  .S, 

Invertase;    Action    of  -.     V.    Henri.       Zeits.   pliysik. 

Chem.,  39,  194— 2i6.     Ch.-m.  Centr.,  1902,  1,  [2],  92. 

Tnn  author  examined  tlio  course  of  the  inversion  of  cane 
sugar  at  25'  C.  by  invertase,  obtained  from  yeast.  The 
usual  logarithmic  formula  does  not  hold  good  for  the 
inversion,  which    can    be    much    better   expressed    b}'  the 

empirical  formula — Ty^    =  A,  (1  -H  '' ) .  (o  —  x),  where  n 

is  the  original  qu.nitity  of  cane  sugar,  and  .r  the  amount 
of  sugar  which  has  been  inverted  after  the  time  /.  The 
cxpeiinients  showel  that  during  24  hours,  the  action  of  the 
invertase  is  quite  constant,  and  is  independent  of  the 
iuvertivc  action  already  accomplished.  Thus,  at  any 
uiomcut  of  the  reaction,  the  velocity  is  dependent  only 
upon  lh'3  concentration  of  the  cane  sugar  and  of  the 
invert  sugar,  and  not  upon  the  condition  of  the  ferment. 

—A.  S. 

EsGLiSH  Patents. 

l\Iiilt  mid  oilier  Suhstanees  ;  Purification  of  Furnace  Gases 

for    Uryinq   '—.       E.    S.   Heaven,  Warminster,    Wilts. 

'ling.  Pat.  4263,  Feb.  28,  1901. 

In  the  drying  of  malt  or  other  substances  to  be  usc.l  for 
food,  or  in  the  preparation  of  food  or  drink,  where  the  fur- 
nace gases  conie  in  contact  with  the  material  wliieli  is  being 
dried,  curtains  of  woven  wire,  or  any  other  material  having 
numerous  small  openings,  are  suspended  vertically  from 
the  disperser.s  of  the  kilns  or  other  drying  apparatu.s7"or 
otherwise  placed  in  the  path  of  the  furnace  g,ises  so  as  to 
arrest  meeb.anieally  and  separate  the  arsenical  fumes  or 
particles  of  dust  from  the  latter.  •  It  is  stated  that  the 
dust  of  the  furnace  gases,  having  a  basic  reaction,  mate- 
rially assists  the  fixation  of  the  arsenic  on  the  screens. 

—J.  F.  B. 

Pasteurisation  of  Liquids,  [Beer'].  A.  M.  Clark,  London. 
From  O.  Fromme,  Frankfort-on-iMain,  Germany  Fug. 
I'at.  1913,  Jan.  28,  1901. 

Tins  is  a  process  for  pasteuriging  liquids  in  bottles.  The 
bottles  are  carried  in  wicker  baskets  through  .i  closed 
chamber  by  means  of  an  endless  chain,  in  such  a  manner 
that  they  arc  first  gradually  heated  by  a  stream  of  warm 


water,  then  exposed  to  a  steam  atmosphere,  and  afterwards 
passed  through  a  bath  of  hot  water,  the  heat  gradually 
incriaiiug  from  one  end  of  the  b.ith  to  the  oilier.  The 
buttles  are  finally  cooled  by  passing  through  Ihe  upper  part 
of  the  ch.imber,  and  by  being  sprayed  with  cold  water  ;  the 
spray  being  so  arranged  that  on  falling  from  the  hot 
bottles,  it  passes  on  to  the  bottles  freshly  introduced  into 
the  chamber  and  gradually  warms  them. — W.  P.  S. 

Solidified  Spirit ;  fmprovemenls  in  connection  icith  . 

k.  C.  Wild.     Fug.  Pat.  .'5404,  March  M,  Uail. 

See  under  11.,  page  2-H. 

O-'iTED  .States  Patents. 

Breuinij  O iterations  ;    Construction  of  Union  Caski  used 

ill  .     VV.  Cutler,   Birmingham.     U.S.  I'at.  C9U,240, 

Dec.  31,  1901. 

See  Eng.  Pat.  24,253, 1898  (this  ,Tournal,1900,  G4).— J .  F.  B. 

Mali  Drum.     F.  Kniittel,  Charlottcnburg,  Germany. 
U.S.  Pat.  (i9l,471,  Jan.  21,  1902. 

A  KEVOLviNG  drum  for  malting  and  drying  grain  is 
claimed,  comprising  an  outer  shell,  a  ceutral  perforated 
tube  closed  at  one  end  of  the  drum,  perforated  ventilating 
tubes  closed  at  the  opposite  ends  of  the  drum  and  com- 
municating with  the  air  chamber,  and  m:'aii3  for  supplyiug 
the  ventilating  tubes  with  moist  or  heated  air,  tlie  perfora- 
tions of  the  ventilating  tubes  increasing  in  number  iii 
proportion  to  their  distance  from  the  central  tiibt'. — J.  F.  B. 

Beer  Vats  awl  Pipes ;   I'rocess  of  Cleaning .     S.  A. 

Sjoo  and   11.  V.  Tornell,  Stockholm.  Sweden.     U.S.  Pat. 
691,071,  Jan.  21,  1902. 

See  Eng.  Pat.  21,911  ;  this  .lourujl,  1901,  1131. --J.F.  B. 

XVlII.-fOODS:  SANITATION;  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(.4.)— FOODS. 

Fiinyi,  Edible ;  Composition  of .     A.  Zega. 

Chem.-Zeit.,  1902,  36,  [I],  10. 

The  following  table  gives  the  average  composition  of  four 
kinds  of  edible  fungi :  — 


I 


Ajaricits  ,  Afjaricus  '  Lactariits  i   Copriiius 
,ese:tlentus.     arvensis.  '  piperatus.     comntus. 


AVater  

Nitrogenous  sub- 
stances. 

Fat 

N-frcccxtractivos 

Crude  fibre 

Ash....... 


Per  Cent. 

93-71 

1-71 

0-10 
3-29 
0-4I1 
0-73 


Per  Cent.  ■  Per  Cent. 


89-5H 
0-08 

0-lC 
2-09 
II -SI 
O'CSI 


8o-70 
fi-41 

i-n7 

3-5t 
3  •-■!■) 
0-9S 


Per  Cent. 

9f3l 

2-01 

009 
?.-93 
0  13 


— C.  A.  M. 

Butter   Fat;     Deromposition  of .h/   Mirro-organisins, 

O.    Laxa.     Arch.    Ilyg.,   41,    119—151.     Chem.  Ceutr. 
1902,1,  [2],  128. 

TiiE  author  finds  that  lactic  acid  bacteria  and  the  diffi-rent 
varieties  of  tyrotrix  ha\e  no  action  on  batter  f.it.  Oidiitm, 
penicillium,  miiror,  and  Bae.  Jliioresc.  liquefac.,  however, 
effect  hydrolysis  of  the  fa',  as  do  also,  although  to  a  less 
extent,  the  yeasts.  The  decomposition  docs  not  proceed 
uniformly  in  the  ease  of  all  glycerides  of  butter  fat.  This  is 
maiuly  dne  to  two  circuiustances  ; — On  the  one  hand,  the 
destructive  action  of  the  soluble  fatty  acids  set  free,  towards 
the  mould  fungi  incrta-es  with  rising  molecular  weight, 
and,  on  the  other  hand,  the  glycerides  of  those  insoluble 
fatty  acids,  which  have  a  high  molecular  weight,  are  more 
readily  attacked  by  the  mould  fungi.  The  volatile  fatty 
acids  set  free  are  further  decomposed  by  the  mould  fungi. 
The  cau-e  of  the  decomposition  of  the  glycerides  was  found 
to  be  due,  in    the  case  of  penicillium  and   mucor,  to  the 
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presence  of  an  enzyme.  The  presence  of  ammonia  had  no 
perceptible  influence  on  the  decomposition  of  the  uon- 
vohitile  acids  at  the  ordinary  temperature. — .V.  S. 

Apples,  and  wmc  of  their  Prndiict.i ;  Anali/sis  of . 

C.  A.  I5rown,  jun. 

See  -under  XXIII.,  pui/e  282. 


E.VGLISir    1'aTENT3. 

Coffee ;  Treatment  of  — — ,  and  Prodnclion  of  Coffee 
Siihslilutes.  Sir  H.  S.  Madeira,  London.  Enw.  I'at. 
3!  29.  Feb.  13,  1901. 

CoFPEF.  berries  are  heated  in  a  chamber  until  the  moisture 
contained  in  them  is  driven  off ;  the  chamber  is  then  closed, 
and  the  heating  is  continued  until  the  required  pressure  is 
uttaiued ;  the  boating  is  then  stopped,  and  the  berries  are 
discharged  into  anotlier  chamber  connected  with  the  coffee 
chamber  and  containing  raw  coffee  berries,  or  prepared 
grains  serving  as  the  coffee  substitute,  -which  absorb  the 
aroma  given  off  from  the  roasted  coffee  during  cooling. 
The  preparation  of  the  grains  or  other  coffee  substitute 
consists  in  healing  them  in  a  chamber  to  drive  off  most  of 
their  moisture,  closing  the  chamber  and  continuing  the 
heating  until  the  pressure  rises  to  200 — 250  lb.  per  sq.  in., 
then  stopping  the  heating,  blowing  off  the  steam,  and 
exposing  the  grains  to  the  air,  until  their  temperature  reaches 
150^  C,  then  exhausting  the  chamber  and  preserving 
the  grains  in  vacuo  until  required  for  use.  The  point 
at  which  the  ccffee-roasting  chamber  must  be  closed  is 
determined  by  condensing  the  steam  given  off  and  noting 
the  charac'cr  of  the  gases.  The  pressure  in  the  coffee- 
ro.isting  chamber  may  be  increased  artificially  by  the 
vaporisation  of  alcohol  placed  in  the  chamber.  In 
certain  cases  it  is  advantageous  to  force  a  current  of  air 
through  the  roasting  chamber  after  connecting  it  with  the 
substitute  chamber.  The  apparatus  is  also  described  and 
claimed. — J.  F.  B. 

Wheal  and  other   Grain,  or  the  Hulled  Products  thereof ; 

Sterilising   and   Bleaching  precionsty  Cleaned .     C. 

II.  Huchenau,  Mannheim,  (iermany.     Eng.  Pat.  21,364, 
Oct.  24,  1901. 

The  cleaned  wheat  or  other  grain  is  first  subjected  to  a 
pteam  spray  in  a  closed  pipe,  fitted  with  a  worm  conveyor, 
liy  the  latter  the  grain  is  conveyed  into  a  hopper  provided 
with  a  stirrer,  and  then  p.asses  into  an  obliquely-mounted 
drum  made  of  acid-proof  material.  The  wheat  is  hero 
brought  into  contact  with  a  current  of  sulphur  dioxide  gas, 
by  which  it  is  bleached,  and  falls  by  its  own  weight  out  of 
an  opening  .at  the  lower  end  of  the  drum.—  W.  P.  S. 

Milk;  Manufacture  of  Condensed  or  Desiccated .     J. 

H.  Campbell,   New  York,  and   C.  H.  Campbell,  Philadel- 
phia, U.S.A.     Eng.  Pat.  3561,  Feb.  19,  1901. 

TiiF,  milk  is  placed  in  a  tank  heated  by  a  water-jacket. 
Heated  air  is  then  blown  through  the  milk  until  the 
evaporation  has  produced  a  fluid  of  the  consistency  of 
ordinary  condensed  milk.  The  air  blast  is  so  directed  as 
to  produce  a  rolling  motion  in  the  milk,  and  the  temperature 
is  kept  below  48'  C.  The  milk  thus  reduced  ia  volume  is 
then  run  into  a  rotating  drum,  and  further  dried  by  hot  air 
until  a  semi-s-olid  material  is  obtained.  This  is  broken  up 
into  small  lumps,  which,  by  being  forced  through  a  sieve, 
are  converted  into  small  gr.anules.  The  granulated  mafs 
now  passes  into  a  canvas  drimi,  where  it  is  completely  dried 
by  hot-air  currents,  and  is  then  ground.  The  above  semi- 
solid material  may  bj  mixed  with  Hour,  cocoa,  &e.,  before 
drying.  The  plant  for  carrying  out  the  above  process  is 
claimed,  together  with  the  method  and  products. — W.  P.  S, 

Jiggs ;  Process  for  Preserving .     E.   Teisler,  .Strehia, 

Germany.     Eng.  Pat.  8524,  April  25,  1901. 

The  process  claimed  consists  in  immersing  the  eggs  in  a 
-solution  of  fluosilicic  acid  or  its  salts. — W.  P.  S, 


Meats;  Proce<!s fur  Curing  .  L.  M.  Schlarb,  Alleg- 
heny, Pennsylvaui.a,  U.S.A.  Eng.  Pat.  23,141,  June  3, 
1901.     Under  International  Convention. 

Til R  process  Consists  in  injecting  brine  and  carbon  dioxide 
under  pressure  into  the  meat  by  means  of  suilable  needle- 
nozzles  connected  to  a  tank  containing  the  brine  and  carbon 
dioxide,  the  pressure  in  the  tank  being  about  2  atmospheres. 
The  meat  is  now  placed  in  a  vessel  from  which  the  air  is 
exhausted,  and  brine  is  then  allowed  to  flow  in.  The  meat 
is  allowed  to  remain  in  the  brine  for  about  10  hours,  and 
may  then  be  subjected  to  the  action  of  carbon  dioxide  under 
pressure. — W.  P.  S. 

Meat  Ejiracts.  and  Process  for  Afanuficluring  same.  U. 
Ciantar  and  F.  W.  F.  Hoss,  London.  Kng.  Pat.  199, 
.Ian.  3,  1901. 

Meat  extracts  as  usu.ally  prepared  contain  only  non-nutritive 
stimulating  compounds,  termed  by  the  inventors  "waste 
product  "  compounds,  without  any  of  the  natural  co:igulabIc 
muscle  proteids,  which  are  cap.able  of  sustaining  life.  The 
present  invention  relates  to  the  recovery  of  these  latter,  by 
reducing  raw  meat  to  the  state  of  a  very  fine  pulp,  with  or 
without  a  freezing  process  to  burst  the  cells,  then  subject- 
in;;-  the  pulp  to  the  action  of  a  saline  solution  -nhich  renders 
the  coagulable  proteids  loose  and  partially  soluble,  in  which 
condition  they  are  readily  floated  out.  The  proteids  are 
then  extracted  by  washing  and  agitation  in  copious  solution, 
and  separiited  from  the  nmscle  fibres  by  pa.ssing  through  a 
filter,  the  meshes  of  which  \vill  hold  back  the  eoarse  fibrous 
matter,  whilst  allowing  the  coagulable  proteids  to  pass 
through,  the  latter  being  subsequently  coagulated,  preferably 
by  heat.  The  fibrous  residue  may  then  be  boiled  with  the 
extraction  liquors  for  the  preparation  of  ordinary  meat 
extracts. — J.  F.  B. 

Food  Products  [Mixtures  of  Casein  and  Fat].  J.  H. 
Hooker,  Buckingham.  Eng.  Pat.  540C,  March  14, 
1901. 

FitECiPiTATED  casein  is  dissolved  in  water  made  slightly 
alkaline,  and  to  the  warm  solution  cream,  melted  butter, 
ni.argarine,  or  the  like  is  added.  The  mixture  is  well  stirred 
and  cooled,  when  it  may  be  moulded.— W.  P.  S. 

Vegetable  Fat,  Edible;  Method  nf  Manufacturing 
G.  C.  Warr  and  W.  T.  Wright.  Eng.  Pa"t.  22  60' 
11,  1900. 

See  under  XII.,  paye  262. 
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United  States  Patents. 
Preserving  Organic  Substances    [Foods  lS'c]  ;  Methods  nf 

.     A.   Meszaros,    Szekesfejervar,    Austria-IIuuoary. 

U.S.  Pat.  691,402,  Jan.  21,  1902. 

See  Eng.  Pat.  C371,  1901  ;  this  Journal,  1901,  601.— L.A. 

Yeast[Bread-mahinq'].     G.Heilenman, Louisville, Keutuckv 

U.S.A.  U.S.  Pat.  690,279,  Dec.  31,  1901. 
The  inventor  claims  a  "yeast  flour,"  consisting  of  corn 
meal,  24  pans  ;  potato  flour,  4  parts;  sodium  bicarbonate, 
salt,  and  anise  flour,  1  part  each.  When  required  for  use,' 
the  flour  is  stirred  up  with  boiling  -water  in  a  jar.  which  is 
then  covered  and  allowed  to  stand  for  12 — 14  hours  at  a 
temperature  of  90—100"  F.  The  contents  are  then  stirred, 
and,  after  two  Lours'  further  standing,  arc  added  to  the 
ingredients  of  iho  bread. — J.  F.  B. 

CentrifugalCreamSeparator.     W   C.  Hartmann,  Cleveland 
Ohio.     U.S.  Pat.  689,878,  Dee.  31,  1901. 

The  machine  consists  of  a  cylindrical  vessel  with  a  conical 
cover,  which  extends  over  the  edge  of  the  vessel,  and  is 
clamped  down  to  a  rubber  ring  carried  by  a  broad  flange 
thrown  off  from  the  outside  of  the  vessel  below  its  upper 
edge.  The  milk,  ivhich  is  fed  into  the  lower  part  of  the 
revolving  vessel  through  a  ceutral  tube,  is  separated,  the 
cream  being  drawn  towards  the  centre  and  rising  up  around 
the  central  tube  to  the  outlet  at  the  top,  and  the  skim  milk 
being  thrown  to  the  outside  of  the  vessel,  and  being  com- 
pelled to  rise,  overflow,  and  then  pass  downwards  "to  the 
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lower  edge  of  the  conical  cover,  where  the  outlet  is  situated. 
Wings  carrying  sloping  plates  radiate  from  the  central  tube 
and  facilitate  the  rising  of  the  cream. — L.  A. 

Ccntrifwial  Liquid-Separator  \_Milk'].  P.  M.  Sharpies, 
Westchester,  Pennsylvania,  U.S.A.  U.S.  Pat.  6nO,8S3, 
Jan.  7,  1902. 

Tnr;  invention  relates  to  cream  separators  in  which  rotation 
is  caused  by  a  steam  jet.  The  separation  is  carried  out  in 
two  concentric  chambers,  readily  removable  for  cleaning. 
The  exhaust  sieam  is  prevented  from  heating  the  milk, 
unless  desired,  by  a  special  construction  of  the  outer  casing. 

—J.  AV.  II. 

[_Lai\l]  Rendering  Tanit.     W.  C.  Marshall.     U.S.  P.it. 
690,525,  Jan.  7,  1902. 

■See  undef  XII.,  page  263. 

(B.)— SANITATION;  WATER  PUEIFICATION. 

Lead;   Action   of   Water  on   — S.    Ruzioka.      Arch. 

Hyg.,  41,  23—45.     Chem.  Centr.,  1901, 1,  [2],  131. 

Simple  Soliitioi^s  of  Inorganic  Salts  in  Distilled  Water. 
■ — The  influence  of  the  salt  dissolved  in  the  w.iter  is  not 
dependent  upon  tlie  nature  of  the  basic  component,  the 
corresponding  salts  of  all  the  bases  examined  (KoO,  NaoO, 
CaO,  Mg(.),  (Nllj)„0)  having  practically  the  same  effect. 
The  .-iction  of  the  salt  is  dependent  upon  the  acid  compo- 
nent, nitrates  having  an  accelerating,  or  at  the  least — at 
certain  concentrations — not  a  retarding  effect  ;  chlorides, 
sulphates,  and  carbonates  haviug  a  retarding  influence  on 
the  action,  that  of  chlorides  being  the  least,  and  that  of 
carbonates  the  greatest. 

Solutions  of  Mixed  Salts. — Carbonate  ailded  to  the 
solution  of  sulphate,  chloride,  or  nitrate  causes  a  diminu- 
tion in  the  action  on  lead.  Sulphate  added  to  the  solution 
of  chloride  or  nitrate  causes  a  diminution,  but  added  to  the 
solution  of  carbonate  has  no  influence.  Chloride  added  to 
the  solution  of  sulphate  and  nitrate  causes  a  diminution  in 
the  action,  but  added  to  a  solution  of  carbonate  accelerates 
the  action  (in  one  experiment,  iu  which  the  carbonate  was 
in  large  excess,  the  chloride  had  no  influence).  Nitrate 
added  to  the  solution  of  carbonate,  sulphate,  or  chloride 
caused,  in  every  case,  an  increase  in  the  action  of  the 
solution  on  lead.  If  the  lead  comes  continuously  in  contact 
with  fresh  portions  of  a  carbonate  solution,  the  quantity  of 
metal  given  up  to  the  liquid  decreases. 

With  lead  exposed  continuously  to  fresh  portions  of  a 
nitrate  solution  and  with  free  access  of  air,  the  amount  of 
metal  dissolved  decreases  to  a  very  small  value,  if  a  sulticient 
quantity  of  carbonate  is  added,  but  without  such  addition, 
the  weight  of  metal  dissolved  increases  very  rapiiUy. 

l^ree  carbon  dioxide  contained  in  the  water  cau-es  con- 
trary to  the  view  generally  held,  a  decided  diminution  in 
the  action  on  lead. 

The  presence  of  organic  substances  does  not,  as  a  rule, 
accelerate  the  action  on  lead  (macerations  of  grass,  radish 
leaves,  and  fish  diminish  the  ai'tion,  maceration  of  peat 
increa.^es  it).  <>f  the  bodies  examined,  those  which  have 
the  greatest  effect  in  diminishing  the  action  of  the  watert)n 
lead  are  carbonafe.',  caibon  dioxide,  and  the  infusion  of 
grass. 

The  action  of  water  on  lead  is  explained  in  the  following 
manner: — Willi  all  aqueous  solutions  and  also  with  distilled 
water  containing  air  or  oxygen,  lead  hydrate  (lead  car- 
bonate ?1  is  dissolved  from  the  surface  cf  the  lead  in  the 
f.>rm  of  a  fine  powder.  If  the  water  contains  a  salt,  the 
acid  set  free  by  dissociation  combines  with  supeiticial 
particles  of  lead  to  form  the  corresponding  salt.  If  this 
salt  is  soluble  in  water,  a  fresh  surface  of  the  lead  is  con- 
tinually expo.'cd  to  the  water,  and  a  considerable  quantity 
may  te  dissolved,  but  if  the  s.alt  formed  is  insoluble,  it 
forms — provided  the  acid  is  present  in  sulticient  quanlity — 
a  protective  toverirg  on  the  surface  of  the  lead,  and  so 
hinders  the  action  of  the  water. — A.  S. 


ExGLisu  Patent. 

JVcrious  Vapours  and  Sulphiirojis  Fumes  ;  Apparatus  ffr 

Exhausting    and    Condensing   .     T.    U.   Webb   and 

Webb's  I'a'tiuits,  Ltd.     Eug.  P.tt.  1515,  Jan.  23,  1901. 

See  under  VII.,  page  253. 

United  St.ites  Patents. 

Water  Purifier  and  Filter;  Portable .    C.  E.  Hollaid. 

New  York.     U.S.  Pat.  691,545,  Jan.  21,  1902. 

The  purifier  consists  of  two  concentric  vcrtic:il  tubes  of 
aluminium,  insulated  from  one  another,  and  fixed  to  the 
side  of  an  ordinary  table  filter.  These  tubes  are  connected 
to  the  opposite  poles  of  an  electric  light  circuit,  and  the 
water  enters  the  filter  by  passing  up  between  tbem. — L.  A. 

Fecal  Matter;  Apparatus  for  Clarifying .     F.  W. 

Dittler,  lierlin.     US.  Pat.  691,365,  Jan.  21,  1902. 

The  fecal  matter  is  passed  through  a  series  of  three  closed 
tanks,  provided  with  outlet  pipes  for  gases,  leading  into  a 
chimney.  The  first  is  a  sort  of  septic  tank,  the  second  an 
aerating  tank,  and  the  third  a  filti^ring  tank  containing  coke 
and  saprol  or  other  disinfectant. — L.  A. 

Disinfecting   Sewer- Vaults  ;    Apparatus  for   ——.      W. 
Martin,  Chicago,  Illinois.      U.S.   Pat.   690,866,    Jan.  7,  i 
19U2. 

The  apparatus  con.sists  cf  two  shallow  pans,  upper  and  < 
lower,  separated  from  one  another  by  a  wire-gauze  ring, 
and  slung  by  a  chain.  Sulphur  and  manganese  dioxide  are 
placed  in  the  lower  pan  and  ignited,  t^hloride  of  lime  is 
placed  in  the  upper  pan.  The  wire  gauze  ring  encloses  the 
flaming  sulphur  and  prevents  the  ignition  of  inflammable  | 
sewer  gases. — L.  A. 

Grease  from  Garhage ;  Process  of  E.rtracting . 

S.  H.  Brown.     U.S.  Pat.  689,533,  Dec.  24,  1901. 

See  under  XII.,  page  263. 

CO-DISINFECTANTS. 
Alcohol    Vapour ;    Disinfectim/  Action   of  .      Seige. 

Arbb.  Kais.  Ges.-A.,  18,  302—369.     Chem.  Centr.,  1902,  J 
1,  [2],  130. 

The  author  finds  that  even  in  the  most  favourable  eases, 
the  destructive  action  towards  spores  of  alcohol  vapours  is 
not  so  rapid  as  that  of  steim  in  motion  at  100"  C.  lie 
states  that  the  disinfectant  action  of  the  vapours  of  alcohol- 
water  mixtures  decreases  with  increasing  proporliiuis  of 
alcohol,  until  finally  it  is  practically  nil.  The  author 
accepts  the  explanation  of  Frank  and  Brun,  viz.,  that  the 
vapour  from  strong  alcohol  causes  a  shrinking  of  the  outer 
covering  of  the  spores,  and  so  retards  the  destructive  action, 
whilst  with  weak  alcohol,  the  water-vapour  softens  the  outer 
covering  and  facilitates  the  penetration  of  the  vapours.  It 
was  observed  that  spores  which  had  previously  been  treated 
with  water,  were  killed  more  quickly  than  those  which  hail 
been  kept  absolutely  dry,  whilst,  on  the  other  hand,  no 
perceptible  difference  was  observed,  when  the  spores  were 
first  soaked  for  a  considerable  time  in  alcohol,  and  then 
dried. 

The  results  of  the  experiments  show  that  it  is  not  advis- 
able to  use  alcohol  vapour  in  place  of  steam  for  disinfecting 
purposes,  in  industries  in  which  animals  suspected  of  infection 
with  anthrax  are  employed. — A.  S. 

For.naldehgde  ;  Detection  and  Determination  of  Methyl 
Alcohol  in .     Dayk. 

See  under  XXIII.,  page  283. 

English  P.itent. 
Vermin;    Process  and   Appiratus  for  Producing  all    tn^ 
crplosive    Gas  fur    Use    in    ICrtcrniinatinj   — ■ — ■.       W. 
Leyhold,  Hamburg.     Eng.  Pat.  20,761,  Oct.  16,  1901. 

A  G.4S  Avhich  is  free  from  oxygen  and  does  not  form 
an    explosive   mixture   with   air,    is    prepared     for   use  in 
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externiiDaliug  rats  and  mice  on  board  ship,  &c.,  by  blowing 
air  through  anthracite  or  coke  contained  in  a  gcuciator, 
at  such  a  pressure — in  relation  to  the  depth  of  the  fuel,  and 
to  the  temperature  of  combustion— as  is  calLulated  to  avoid 
the  production  of  more  than  5  to  G  per  cent,  of  carbon 
moaoxide  in  the  gas  tinallv  obtained.  Iho  apparatus 
described  consists  of  a  water-jacketed  geuerator  having 
a  slanting  irrate,  liencath  whitdi  the  compressed-air-pipe  is 
fixed,  and  having  a  tirebrick-iincd,  or  water-cooled,  outlet 
thro  igh  which  the  gases  are  led  into  a  chamber,  wheie  a 
continuous  spray  of  water  from  the  upper  part  of  the 
cbatDber  cools  the  gases. — H.  H. 

U-NiTKD  States  Patents. 

Visivfccting  Purposes;  Compound  for .     W.  Martin, 

Chicago,  Illinois.     U.S.  I'at.  690,867,  Jan.  7,  1902. 
A  MIXTURE  of  manganese  dioxide,  1   part,  and  sulphur, 
2  parts. — L.  A. 

Aseptic  Preparation  from  Pancreas,  and  Process  of  Pro- 
ducing the  same.  W.  Weber,  Stolberg  II,  Germany. 
U.S.  Pat.  691,681,  Jan.  21,  190-2. 
Phepar.vtions  of  pancreas  are  made  by  the  aid  of  organic 
iicids,  such  as  salicylic,  benzoic,  and  succinic,  which  do  not 
exert  a  destructive  action  upon  the  enzymes,  and  are  at  the 
same  lime  antiseptic.  Thus,  a  solution  of  pancreatin  or 
fresh  pancreas  juice  is  made  feebly  alkaline  and  niixcii  with 
the  acid  in  question,  the  precipitate  is  filtered  off,  washed, 
and  purified  with  alcohol  and  ether.  Hy  adding  alkali  or 
an  alkaline  salt  to  the  moist  precipitate,  a  soluble  preparation 
is  obtained. — L.  A. 

XIX.-PAPEE,  PASTEBOARD,  Etc. 

English  Patents. 

aizinj  Preparation.     J.  Pate,  liarnley.     Eng.  Pat.  2645, 
Feb.  7,  1901. 

Claim  is  made  for  the  addition  of  boiled  linseed  or  the 
juice  of  linseed  to  sizing  tallow  or  a  sizing  mixture,  together 
with  one  or  more  of  the  following  substances: — Sodium 
si  icate,  formalin,  caustic  potash,  and  with  or  without  farina. 

— C.  A.  M. 

Vi.scose  ;    Treat  vent  of ,  for  the  Preparation  of  Useful 

Products  tlierefrom.  C.  F.  Cross  and  E.  J.  Bevan, 
liondoD,  and  C.  Beadle,  Erith.  Eng.  Pat.  S.'iga,  Feb.  19, 
1901. 

Ske  Fr.  Pat.  309,548  ;  this  Journal,  1902,  Go.— J.  F.  B. 

Casein  ;   Process  for   Ohiaining   Pure   Snlutioyii  of  . 

J.  E.  Hatmaker,  London,  from  J.  A.  Just,  New  York. 
Eng.  Pat.  4207,  Feb.  27,  1901. 

The  inventor  claim?  the  combined  u.-5C  of  sulphuric  and 
acetic  acids  in  the  treatment  of  casein  from  milk,  the 
former  for  precipitating  ihe  casein  from  the  milk,  and  the 
latter  for  reprecipitatiug  the  casein  after  solution  in  an  alkaline 
solvent.  The  separated  milk  is  treated  with  sulphuric  acid, 
the  curd  is  drained  and  washed,  then  dissolved  in  sodium 
bicarbonate  solution  and  reprecipilaled  by  acttic  acid.  The 
purified  casein  is  drained  and  washed,  and  dissolved  in  a 
minimum  quantity  of  alkaline  bicarbonate.  The  treatment 
with  acetic  acid  is  stated  to  have  a  beneficial  effect  in 
removing  lime  salts  thrown  down  by  sulphuric  acid.  If  a 
very  pure  solution  of  casein  be  desired,  it  may  be  clarified 
by  treatment  in  a  centrifugal  separator.  —J.  F.  B. 

India  Rubber ;  Manufacture  of  Compounded  . 

C  O.  Weber  and  A.  Cairns.     Eng.  Pat.  50,  Jan.  1,  1901. 
See  under  XIII.  C,  page  264. 

United  State.^  Patests. 

Pafcr-Pul/i  .^trainer.     N.  L.  Vrooman  and  I>.  U.  Kirkland, 

New  York,  U.S.A.     U.S.  Pat.  089,934,  Dec.  31,  1901. 
The   patenlcfs   claim   a   screening    device    comprising   a 
polygonal  cylinder,  having  on  each  of  its  sides  a  series  of 


longitudinal  bars  with  serrated  surfaces  forming  sub- 
stantially V-shaped  teeth  with  correspondingly  shaped 
intervening  recesses  and  removable  screen  bars  extending 
transversely  of  each  of  the  cylinder  sides,  and  adapted  to 
the  recesses.  The  longitudinal  bars  are  carried  in  radial 
slots  on  the  end  plates  of  the  cylinder.  Several  sets  of 
%'ariously  formed  screen  bars  may  be  kept  to  suit  the 
diflferent  clasics  of  work  required. — J.  F.  B. 

Paper-making  Machine.      H.   Parker,  Bellows  Falls, 
Verm.,  U.S.A.     U.S.  Pat.  090,030,  Dec.  31,  1901. 

This  invention  relates  more  particularly  to  means  for 
collecting  the  "  stuff  "  from  the  pulp  on  a  revolving  cylinder 
from  which  it  is  continuously  removed  and  delivei'ed  in  a 
concentrated  state  suitable  for  the  addition  of  the  bleaching 
agents  and  the  mineral  loading  materials.  The  interior  of 
the  paper-making  cylinder  is  divided  into  compartments 
with  means  for  producing  a  suction  inside  frcm  the  ends, 
and  lor  cutting  off  the  compattiuents,  as  they  come  into  a 
certain  position,  from  the  action  of  the  suction,  so  that  the 
wtb  may  be  removed  from  the  roll.  The  removal  is  effected 
by  a  doctor  of  special  construction,  inside  which  a  suction 
is  produced  ia  order  to  draw  the  soft  web  through  the 
doctor,  whence  it  is  discharged  into  a  stack  in  the  desired 
condition  for  subsequent  operations.^J.  F.  B. 

Paper,   Paper  Pulp,    and  Paper    Stoci ;     Machine  for 

/earing   up .      C.    Wurstci',    London.      U.S.    Pat. 

690,505,  Jan.  7,  1902. 

This  machine  is  designed  for  tearing,  rather  than  cuttiijg 
up,  paper  supplied  in  the  sheet  form  for  repaiping.  The 
paper  is  first  fed  into  a  hopper  where  two  rotary  feeding 
fluted  rollers  or  rollers  with  very  heavy  teeth  compress  the 
loose  paper  stock.  At  the  same  time  thick  layers  of  broken 
papers  as  they  come  from  the  sallc  are  disarranged  by  the 
teeth  of  the  rollers,  and  opened  up  so  tnat  only  a  few  shctts 
are  presented  to  the  action  of  the  saws.  Another  fiuttd 
roller  placed  below  forces  the  paper  on  to  the  teeth  of 
circular  saws  where  it  is  torn  into  strips  and  bamls,  and 
iron  fingers  in  the  shape  of  hooks  fixed  between  the  blades 
of  the  saws  tear  the  strips  of  paper  into  smaller  pieces, 
which  are  conveyed  to  the  pulping  engine.  The  paper  may 
bo  prevented  from  clogging  between  the  saws  by  forcing 
compressed  air  or  steam  between  them. — J.  F.  B. 

Pulping  Machine.    C.  Wurster,  London.     U.S.  Pat. 
690,506,  Jan.  7,  1902. 

This  pulping  machine  consists  of  a  trough  divided  into  two 
portions,  a  feeding  portion  and  a  working  portion,  and  a 
shaft  arranged  in  the  trough  carrying  kneading  and  trans- 
porting propellers  in  the  working  portion,  feeding  the 
material  in  one  direction  and  kneading  and  transporting 
propellers  in  the  feeding  portion,  feeding  the  material  in  the 
opposite  direction.  The  propellers  in  the  working  section 
feed  the  materia!  towards  a  discharge  outlet,  and  those  in 
(he  feeding  portion  ficd  it  away  from  the  outlet.  The 
feeding  portion  is  open  to  the  hopper  and  the  working 
portion  is  closed.  The  effect  of  the  propellers  is  to  heap 
the  material  up  at  the  feeding  end  so  that  only  that  which 
is  turned  over  from  above  reaches  the  working  propelleis, 
and  the  impurities  collect  at  the  bottom  of  the  feedin" 
section,  which  is  made  shorter  than  the  working  section. 

—J.  F.  B. 
Wood  Pulp  or  .'>imilar  Materials  for  the  Manufacture  of 

Paper;   Centrifugal  Sizi7ig  Apparatus  for  Sizing . 

H.   Schiller,   Weisscnfels,  Germany.     U.S.  Pat.  690,777, 

Jau.  7,  1902. 

Is  a  centrifugal  sizirjg  apparatus  .''or  wood  pulp  and  similar 
ma'erials,  the  inventor  claims  the  combination  of  a  rotary 
system  of  horizontal  discs  provided  within  an  upright 
sieve-casing,  with  upright  plates  arranged  radially  between 
the  horizontal  discs  at  a  point  in  juxtaposition  to  the  outer 
edges  of  the  discs,  and  forming  "  compartments  "  solely 
adjacent  to  the  outer  eilges,  i.e.,  ou  the  outer  portions  of  the 
discs  i  inclined  plates  are  also  arranged  radially  to  the  lower 
side  of  the  bottom  horizontal  disc  in  order  to  throw  the 
material,  dropping  into  the  annul.ar  channel  below  the  discs, 
agaiu  against  the  sieve. — J.  F.  IS. 
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Paper  Pulp;  Apparatus  for  Purifying .     A.  Aberg, 

Hermagor,  Austria.  U.S.  Pat.  691,09],  Jan.  14,  1902. 
In  aiiparaliis  for  purirjiug  paper  pulp  and  tlie  like,  tlie 
incliuffl  baffle  plates  of  the  "  sand-traps "  are  caused  to 
travel  in  a  direction  contrary  to  that  of  the  pulp.  The 
baffle  phite.s  travel  on  an  endless  chain  in  a  shallow  trough, 
in  contact  with  the  bottom,  and  sweep  tlie  impurities  into  a 
recess  or  collector,  whence  they  are  removed  by  a  worm 
conveyer.  Between  the  baffle  plates  are  situated  inter- 
mediate brushes  or  laths,  which  dip  only  a  short  distance 
into  the  pulp  and  remove  the  scum  from  the  surface,  and  are 
cleaned  by  a  sprayer  situated  over  a  gutter. — J.  F.  B. 

Paper-making  Machine.     C.  E.  Barrett  and  J.  E.  Home, 
Lawrence,  Mass.,  U.S.A.    U.S.  Bat.  691,333,  Jan.  14, 1902. 

The  14  claims  of  this  specification  relate  to  the  means 
adopted  for  removing  the  adjusting  devices  of  the  shake 
frame  from  underneath  the  front  end  thereof  to  a  place 
above  it,  out  of  the  way  of  any  moisture  which  is  liable  to 
fall  on  them  when  in  the  former  position. 

The  front  end  of  the  shake  frame  is  suspended  from  over- 
head supports,  provided  with  means  for  adjusting  the  shake 
frame  vertically.  The  shake  rails  are  stiffened  by  making 
the  shake  frame  in  the  form  of  a  truss. — J.  E.  B. 

Veat ;  Apparatus  for    the    Production    of   Half    Stuff 

from .     C.  Esser,  Wiener  Neustadt,  .\ustria  Hungary. 

U.S.  Pat.  690,3G3,  Dec.  31,  1901. 
See  Eng.  Pat.  9589,  1901  ;  this  Journal,  1901,  830.— J.F.B. 

Films    {Cellulose];  Art  of  Making .     C.  N.   Waite, 

Cranford,N.J.,  U.S.A.    U.-S.  Pat.  090,211,  Dec.  31,  1901. 

The  invention  relates  to  the  impregnation  of  cellulose  or 
cellulose  compounds  with  lactic  acid,  for  the  purpose  of 
rendering  the  films  peruianenlly  tough  and  flexible.  The 
use  of  lactic  acid  with  amorphous  cellulose,  cellulose  esters, 
nitrates  and  acetates  is  specified. — J.  F.  B. 

Cellulose;  Manufacture  of  Threads,  ^'c.  from .     M. 

Fremcrv  and  J.  Urban,  (jberbrnch,  Germany.     U.S.   Pat. 

691,257,  Jan.  14,  1902. 
See  Eng.  Pat.   C735,   1899;  this  Journal,    1900,  344.     See 
also  this  Journal,  1900,  821.— J.  F.  B. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES.  AND  EXTKACTS. 

Jh)drochloraled    Sulphates.      C.    Baski'r\ille.      J.    Amer. 

Chem.  Soc,  1901,23,  [12],  894—897. 
Bv    heating    mercuric    sulphate    with    hydrochloric    acid, 
drying   and   subliming  at  240"  C.,  the  compound  HgSO^. 
HCl    was  obtained   in    small  yield.      When    mercuric  sul- 
phate was  heated  in  hydrochloric   acid,  a  small  quantity  of 
llgSOj.SHCl  was    formed;  it  is  a  white,  crystalline,  very 
deliquescent  substance.     Mercuric  chloride  dissolves  without 
decomposition  in  strong  sulphuric  acid  ;  on  heating,  a  crystal- 
line   sublimate     was    obtained.       Molecular    amounts     of  i 
mercuric   chloride   and   H.^SGj.ILO    gave    a  sublimate  of  ' 
]IgS0j.2HCl.H.,0. 

At  150"  C,  3CdS04.8H.,0  loses  4H2O ;  if  the  stilphate 
be  heated  in  hydrochloric  acid  gas  at  that  temperature,  the 
compound  3CdS04.4lU).  IHCI  is  formed.  At  200' C, 
at  which  the  sulphate  becomes  anhydrous,  3l'dSOj.8HCl 
is  formed  ;  this  compound  is  fusible  and  volatile. — A  .C.  W. 

(■iirbvn    Tetrachloride  ;    Method  of   Manufacturing . 

C.  Combes.     Kev.  Procl.  Chim.,  4,  [23],  356. 

TiiK  method  consists  in  introducing  any  of  the  chlorides 
of  sulphur  into  a  vertical  retort,  made  of  some  ma'erial 
not  attacked  by  chlorine  and  charged  with  carbon  (coke, 
charcoal,  &c.).  "  Heat  is  appl'cd  to  the  outside  of  the  retort, 
and  the  products  of  the  reaction — carbon  tetrachloride, 
carbon  bisulphide,  and  undecomposed  sulphur  chloride — 
are  collected  after  passing  through  a  condenser.  They  are 
then  separated  by  distillation,  the  carbon  bisulphide  being 


converted  into  tetrachloride  by  ordinary  methods,  whilst  the 
resulting  sulphur  chloride  is  added  to  that  already  recovered, 
and  the  two  are  returned  to  the  retort. 

The  conversion  of  the  sulphur  chloride  into  carbon 
tetrachloride  without  the  formation  of  any  c.irbon  bisulphide, 
may  be  effected  by  introducing  free  chlorine  into  the  lower 
part  of  the  retort.  Moreover,  the  employment  of  a 
dephlegmator,  maintained  at  a  suitable  temperature,  between 
the  retort  and  the  condenser,  enables  the  distilled  sulphur 
chloride  to  be  collected  and  returned  to  the  retort  through 
a  siphon,  \v.  which  event  the  process  becomes  continuous, 
and  the  carbon  tetrachloride  collecled  in  the  receiver  will 
contain  only  a  very  small  proportion  of  cirbon  bisulphide. 

—  (.■.  S. 

Glijceroarsenic  Acid.    V.  Auger.     Comptes    liend.,   134, 
[4],  238—249. 

When  arsenic  acid  is  heated  with  glycerin,  csterlfjcation 
occurs,  as  is  shown  by  the  rscape  of  water,  the  amount  of 
water  s.)  escaping  corresponding,  according  to  the  propor- 
t'ons  taken,  with  one  or  two  of  the  hydroxyl  groups  of 
ihe  glycerin.  When  the  operation  is  carried  on  at  150"  C, 
under  a  pressure  of  20  mm.  of  mercury,  the  reaction  is  very 
rapid;  no  glycerin  distils  over,  and  a  i\hite,  amoiphom 
solid  remains.  On  dissolving  this,  however,  it  is  at  once 
completely  hydrolyscd,  so  that  no  solution  of  glyccroar.^cuic 
acid  can  bo  obtained. — ,).  T.  D. 

Plirazolonephcnijldiinethyhaliciilate.      B.  Tel.     lioU.  Chim, 
farm. ;  through  i'harm.  Ceutralh.,  43,  [2],  22. 

One  part  of  salicylic  acid,  dissolved  in  2  parts  of  ether, 
is  mixed  with  a  solution  of  1  part  of  phenyldimethylp}  razolone 
in  2  parts  of  water  or  chloroform.  By  rcer\stalUsiug  fr.im 
alcohol  the  compound  formed,  large  crystals  of  pyraz  done- 
phenyldimethylsalicylate  may  ba  obtained. — J.  0.  B. 

Pilocarpine.  A.  Pinner  and  R.  Schwarz.  Ber.,  1902,  35, 
[1],  192 — 210  (see  also  Jowctt,  this  .loum.al,  1900,  373, 
and  J.  Chem.  Soc,  1901,  1330;  and  Pinner  and  Kohl- 
hammer,  this  Journal,  1900,  84G,  and  Ber.,  34,  727. 

The  authors  have  repeated  the  work  of  Jowctt  {loc.  cit.) 
and  have  confirmed  his  results  ;  the  compounds  described 
by  Pinner  and  Kohlhammer  (/oc.  CiV.")  have  also  baen  pre- 
pared .and  analysed  again.  They  find  also  that  if  pilocarpine 
or  isopilocarpinc  is  oxidised  at  the  ordinary  temperature  by 
about  three  molecular  proportions  of  potassium  pcrm.'in- 
ganate,  the  main  product  is  a  homologue  of  malic  acid  ha\ing 
the  formula  CsHnO, ;  whilst  if  pilocarpine  is  oxidised  with 
chromic  .acid  at  SO" — 90',  it  yields  au  acid  of  the  composi- 
tion C'nHisOjX^,  which,  with  potassium  permanganate  at 
ordinary  temperatures,  undergoes  further  oxidation,  giving 
another  acid,  C-H15O5.  These  two  acids,  CJIuOi  and 
C-H,.,(\,  were  not  obtained  by  .Towett,  who,  however, 
isolated  the  corresponding  lactonic  acids  .of  the  coaipositlju 
CsH,..Oj  and  C-H|„Oj.  The  inJilTerent  substance  previously 
obtained  by  the  authors  during  the  oxidation  of  pilocarpine 
with  permangauiite,  is  now  shown  to  be  most  probably 
methylurea.  Pilocarpine  has  been  obtained  in  long  needles 
melting  at  34"  by  removing  the  last  traces  of  chloroform  and 
water  as  far  as  possible  from  the  syrup  which,  when  seeded 
with  crystalline  material,  gradually  solidifies. — T.  II.  P. 

Pgrazole  Derivatives.  Buchner  and  v.  d.  Ileidc.  Pyrazoh 
Carbo.rylic  Acid  from  A-Phcnylpyrazole.  Bchaghel  and 
Buchner.  Pheuylaretylene  and  Dlazoaceli-:  efhyl  Cf^tcr. 
Buchner  and  Lehmaun.  t>{5')-Pyra:olc  Carbo.rylic  Acid 
from  5{3)-Phenulpi/ra:olc.  Buchner  and  Hachumian. 
J3er.,  1992,  35,"  [1],  31— 34  ;  34— 35  ;  35-37  ;  .and 
37—42. 

See  under  IV.,  page  248. 

Laiidanine.  O.  Hesse.  J.  prakt.  Chem.,  1902,  65,  tO 
42 — 45.  (See  also  Pictet  and  Athanawscu,  this  .lournal 
1900,  103G.) 

Lai'uanixe  is  soluble   in  soJiuui  hjdroxide  solution,  and  i 

a  large  excess  of  the  alkali  is  employed,  the   sodium  com 

!  pound,  CaiHo,04NNa-h  411,0,  separates  out  in  the  form  0 

I  a  white  crystalline  powder.    The  internctiou  of  this  sodiuc 
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compound,  or  even  of  laudanine  itself,  with  molecular 
proportions  of  either  sodium  or  potassium  hydroxide  and 
methyl  iodide,  in  methyl  alcohol  solution,  results  in  the 
formation  of  laudanine  methyl  chloride,  and  of  the  methyl 
ether  of  laudanine,  and  the  latter  compound  is  found  to  be 
identical  with  the  Mandanosine  obtained  from  papaverine 
bv  Pictet  and  Atbinasescu  (Inc.  raV.). 

When  ethyl  iodide  is  used  in  place  of  methyl  iodide,  the 
.tliyl  ether  of  laudanine  is  obtained,  but  the  yield  in  this 
ISC  amounts  to  80  per  cent,  of  the  theoretical  quantity. 
The  hydrochloride  of  the  ethyl  ether,  C„„H;_,(C.,H0NO4,nCI 
+  ilToO,  separates  from  water  in  beautiful  colourless  prisms 
which  are  soluble  in  alcohol  ;  the  aqueous  solution  is  opticall? 
i'lictive  and  ^ves  no  colour  reaction  with  ferric  chloride; 
the  platinichloride.  fC.3,H„/C.,H0Nn,,]„,  H„PtC:]„  +  2H.pO, 
separates  as  a  vellowflocculent  prccijiitate  quickly  becoming 
crystalline.  Ktbyllaudanine  itself,  prepared  from  the  hydro- 
chloride, separates  from  its  ethereal  solution  in  a  varnish- 
likc  transparent  mass  which  liquefies  at  -tO" — ,50°  :  it  behaves 
like  laudanine  towards  both  pure  sulphuric  acid  and  acid 
containing  ferric  oxide,  and  is  readily  soluble  in  ether, 
alcohol,  chloroform,  acetone,  or  benzene  ;  in  alcoholic 
solution  it  has  a  basic  reaction,  and  fjives  no  colour  reaction 
with  a  little  ferric  chloride.  Attempts  to  decompose  the 
salts  of  i-ethyllaudanine  into  the  d-  and  i'-constituents  have 
up  to  the  present  been  unsuccessful. — T.  H.  P. 

Digilotin  in  Digitalis  Leaves;    Determination  of . 

W.  Stoeder. 

See  under  XXIII.,  page  283. 

a-  and  0-Euraine  ;   Identification  and  Properties  of  . 

C.L.  Parsons.      J.  Amer.   Chem.   Soc,   1901,   23,  [12^, 

885— 8<i3. 
a-EucAiNB  is  n-methylbenzoyltetramethyl  -  7  -  oxypiperi- 
dine -carboxylic  methyl  ester;  j3-eucaine  is  benzoylvinyl- 
diacetone-alkamine  ;  both  are  sold  in  the  form  of  hydro- 
chloride. 3-Eucaine  is  used  almost  exclusively,  and  is 
furnished  when  "  eucaine "  alone  is  demanded.  In 
analysis  it  would  generally  be  a  question  of  distinguish- 
ing S-eucaine  hydrochloride  from  cocaine. 

The  eucaines  are  very  similar  in  properties  to  cocaine, 
and  in  general  their  identification  is  essentially  a  separation 
from  each  other  and  from  cocaine.  The  bases  are  most 
readily  extracted  by  light  petroleum  spirit  or  ether,  after 
making  slightly  alkaline  with  ammonia.  o-Eucaine  melts  at 
103°  C,  its  hydrochloride  at  about  200°  C.  with  decora- 
position  ;  6-encaine  melts  at  ni°  C,  its  hydrochloride  at 
268°  C.  with  decomposition.  a-Eucaine  hydrochloride  is 
soluble  at  the  ordinary  temperature  in  about  10  parts  of 
water  and  in  1  part  of  alcohol,  the  5-eucaine  salt  in  about 
33  parts  of  water  and  in  9  parts  of  alcohol ;  cocaine  hydro- 
chloride dissolves  in  less  than  its  own  weight  of  water  or 
alcohol. 

With  the  following  reagents  the  hydrochlorides  of  o- 
encaine,  /3-eucaine,  and  cocaine  react  alike  : — Mayer's  re- 
agent gives  a  light-yellow  amorphous  precipitate.  Wagner's 
reagent  gives  a  voluminous  reddish-brown  precipitate  even 
in  dilute  solutions.  Tannic  acid  (1:10)  gives  no  precipitate, 
or  onlv  a  very  slight  transparent  flocculency.  Picric  acid 
(1:100')  gives  a  fine  lemon-yellow  precipitate,  soluble  in 
acids;  in  solution  stronger  than  1  per  cent.,  the  a-eucaine 
picrate  is  more  insoluble  than  either  of  the  others.  An 
alcoholic  solution  of  iodine  yields  a  brown  precipitate 
billable  in  excess.  Sulphomolybdic  acid  gives  no  precipitate. 
Mercuric  chloride  (1:20)  gives  a  fine,  white  precipitate  in 
moderately  strong  solutions,  easily  soluble  in  excess.  A 
liiixture  of  ferric  chloride  and  potassium  ferricyanide  gives 
no  precipitate,  except  a  white  one  in  strong  solutions.  The 
author  has  not  been  able  to  obtain  the  precipitate  of  Prus- 
sian blue,  state!  by  Allen  to  be  given  with  cocaine.  Cadmium 
iodide  gives  a  white  precipitate.  Potassium  ferrocyanide 
yields  a  slight,  colourless,  gelatinous  precipitate  in  solutions 
of  10  per  cett.  strength;  this  reaction  is  not  given  by  a 
saturated  solution  of  /3-eucaine,  probably  because  the 
solntion  is  too  weak.  Potassium  ferricyanide  gives  a  white 
precipitate  in  moderately  strong  solutions,  which  should 
be  acidified   with   hydrochloric  acid.     Potassium   bromide, 


chloride,  and  bromate  give  no  reaction.  On  acidifying 
with  strong  nitric  acid,  evapor.ating  to  dryness  on  a  watch- 
glass,  and  treating  with  1  —  2  drops  of  alcoholic  potash,  the 
characteristic  odour  of  ethyl  benzoate  is  obtained. 

The  following  reactions  are  characteristic  of  o-eucaine 
salts.  Potassium  iodide  (1:10)  gives  a  white,  silky  pre- 
cipitate even  in  moderately  dilute  solutions.  In  1  per  cent, 
solutions  all  these  bases  are  pre(-ipitated  by  ammonia ; 
/Seucaine  and  cocaine  dissolve  immediately  in  an  equal 
volume  of  strong  ammonia,  but  o-cucaine  is  not  dissolved 
by  10  vols,  of  ammonia.  A  similar  difference  exists  in 
stronger  solutions,  but  is  not  so  easily  recognised.  A  strong 
solution  of  potassium  bichromate,  added  drop  by  drop  to  a 
0'.^ — I  per  cent,  solution  of  a-encaine,  gives  a  fine  lemon- 
yellow  precipitate  after  the  addition  of  1  or  2  drops  ;  the  pre- 
cipitate is  much  increased  by  1 — 2  drops  of  strong  hydro- 
chloric acid;  it  is  notably  insoluble  in  water  or  hydrochloric 
acid.  Cocaine  in  1  per  cent,  solntion  is  not  precipitated 
by  potassium  bichromate,  but  the  addition  of  1 — '2  drops  of 
strong  hydrochloric  acid  throws  down  a  lemon-yellow  pre- 
cipitate, easily  soluble  in  very  slight  excess  of  hydrochloric 
.acid  or  on  dilution.  iS-eucaine  acts  like  cocaine.  The 
a-eucaine  precipitate  is  quite  crystalline  ;  all  three  bases 
may  give  a  slight  yellow  colloidal  precipitate,  which  sticks 
to  the  sides  of  the  tube  and  dissolves  slowly,  but  this  does 
not  interfere  with  the  test,  and  does  not  appear  if  the 
reagents  are  added  slowly. 

The  following  are  distinctive  reactions  of  cocaine: — If 
the  hydrochloride  be  ground  with  dry  calomel  and  then 
moistened  with  alcohol,  it  rapidly  ti:rns  greyish-black ; 
a-cucaine  hydrochloride  slowly  turns  dark  grey  whilst  the 
fl-eucaine  salt  is  un.altered.  In  I  per  cent,  so'utions, 
cocaine  gives  with  platinum  ch'oride  a  yellow  crystalline 
precipitate  insoluble  in  hydrochloiic  acid  ;  a-  and  /3-eucaine 
are  only  precipitated  in  stronger  solutions,  and  the  precipi- 
tates readily  dissolve  in  hydrochloric  acid.  If  a  very  small 
drop  of  potassium  permanganate  be  added  to  a  drop  of  the 
hydrochloride  solution,  with  cocaine  the  original  colour 
generally  remains  for  30  minutes,  whilst  with  the  eucaines  it 
almost  immediately  changes  to  brown.  Cocaine  hydro- 
chloride is  Iffivo-rotatory ;  in  aqueous  s(dntion  S,/  =—  52-2, 
and,  in  an  alcoholic  solution  of  specific  gravity  0*935.'j, 
Sj  =  —  68  06.  The  hydrochlorides  of  o- and  j8-eucaiue 
are  inactive. 

/3-eucaine  hydrochloride  is  characterised  by  its  compara- 
tive insolubility  in  water  .and  alcohol.  No  distinctive 
reaction  has  been  found.  The  hydrochlorides  of  the  three 
bases,  when  pure,  are  easily  recognisable  under  the  polaris- 
ing microscope. — A.  C.  W. 

Sti/tophorum    diphylhim  ;      Chemistrr/     \_AlkaloidSf     Sec"] 

of .     .T.  O.  Schlotterheck  and  H.  C.  Watkins.     Ber., 

1902,  35,  [1],  7—23^ 

Sfylopborum  diphi/Uum,  a  species  of  the  papaveracea;' 
known  locally  as  "  yellow  poppy  "  or  "  celandine  poppy," 
grows  in  certain  districts  in  the  tJnrted  States.  According 
to  Lloyd,  the  roots,  under  the  name  of  "  large  golden  seal," 
are  occasionally  mixed  with  Hydrastis.  According  to 
Eykmann  and  Schmidt  (Arch.  Pharm.,  226,  622),  the 
principal  alkaloid  in  the  plant  is  identical  with  chelidonine 
from  Chelidonium  majus.  Schmidt  and  Selle  also  an- 
nounced the  presence  of  two  other  alkaloids  (Arch.  Pharm., 

228,98). 

The  authors  examined  the  dried  roots,  which  had  been  col- 
lected and  examined  with  the  greatest  care.  The  powdered 
material  was  moistened  with  dilute  ammonia,  dried  in  the  air, 
and  extracted  by  chloroform  in  a  large  Soxhiet  apparatus. 
The  chloroform  soUUion  was  evaporated,  and  the  residue 
exhausted  with  hot  dilute  acetic  acid.  The  chloroform  was 
driven  off  by  steam  from  the  extracted  material,  which  was 
then  percolated  with  water,  in  order  to  obtain  the  eoloble 
salts  and  the  ammonium  salts  of  the  acids  previously  com- 
bined with  the  alkaloids.  The  red  solution,  containing  the 
acetates  of  the  bases,  was  precipitated  by  ammonia,  the 
precipitate  thoroughly  washed  with  water,  dissolved  in  a 
little  glacial  acetic  .acid,  the  solution  diluted,  precipitated  by 
ammonia,  and  this  process  repeated  until  the  precipitate  was 
almost  white.  The  mixture  of  alkaloids  was  then  dissolved 
in  acid,  the  solution  mixed  with  ether,  made  alkaline  with 
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ammonia,  the  mixture  vigorously  shaken  for  a  short  time, 
and  the  ethereal  solution  at  once  filtered  through  a  plug  of 
cotton  wool  and  set  to  crystallise.  Crystals  of  two  forms 
were  deposited  :  prisms  and  needles ;  hy  carefully  watching 
the  crystallisation,  these  could  be  separated.  The  greater 
part  of  the  indifferent  substances  separated  as  an  amorphous 
powder  at  the  boundary  of  the  two  liquids  in  shaking  with 
ether.  In  addition  to  the  alkaloids  which  crystallised 
out,  three  others  were  obtained  from  the  ethereal  mother- 
liquors. 

CheUdnnine. — The  alkaloid  present  in  predominating 
quantity  cryst.iUised  in  monoelinic  prisms,  which  have  the 
peculiar  property  of  emitting  flashes  of  light  when  scratched 
with  a  glass  rod  or  shaken  in  a  bottle,  either  alone  or  with 
water,  ether,  or  benzene  (see  this  Journal,  19I>1,  84.')").  The 
base  was  puritied  by  dissolving  in  dilute  sulphuric  acid, 
adding  strong  hydrochloric  acid,  dissolving  in  hot  water, 
cooling  in  ice,  and  repeating  the  recrystallisation  ten  times. 
The  base  separated  from  this  salt  melted  atl.30°  C. ;  it  is 
without  doubt  identical  with  chelidonine  (this  .Journal  1897, 
69fi).  The  alkaloid  has  the  formula  C;„H,,j0.sN.H.,O,  and 
melts  at  136"  C.  -,  it  can  be  dried  to  constant  weight  at  100° 
C.  Henscke  dried  at  I2.'j°  C.  (A.ch.  Pharm.,  226,  6241,  at 
■which  temperature  the  base  darkens,  which  it  also  does 
in  vacuo  over  sulphuric  acid  and  phosphoric  anhydride. 
The  best  analytical  results  were  obtained  from  the  nitrate, 
obtained  by  decomposing  the  hydrochloride  with  silver 
nitrate.  Chelidonine  is  apparently  a  tertiary  base  ;  it 
contains  no  methoxyl  group.  Wagner's  reagent  gives 
a  chocolate-coloured  precipitate,  which,  when  dissolved 
in  methyl  alcohol,  and  allowed  to  crystallise,  gives  bright 
red  needles  and  almost  black  prisra.s — the  tri-iodide  and 
penta-iodide  respectively.  The  optical  rotation  of  free 
chelidonine  in  solution  in  absolute  alcohol  is  [a]„  = 
-^  115°  24'. 

Stylo/line,  C19H19O5N.— This  alkaloid  is  next  to  Chelido- 
nine, contained  in  largest  proportion  in  Sli/lnj)horuin  di- 
pht/llnm.  The  needle-shaped  crystals  from  the  mixture 
of  prisms  and  needles  mentioned  above,  after  purification 
by  the  same  process  as  chelidonine,  yielded  this  new  alkaloid. 
It  melts  at  202°  C,  is  almost  insoluble  in  hydrochloric  acid, 
and  insoluble  in  sulphuric  acid,  by  which  property  it  may 
readily  be  separated  from  chelidonine.  The  free  alkaloid 
is  readily  soluble  in  glacial  acetic  acid,  but  with  more 
difficulty  in  dilute  acids.  The  base  contains  no  methoxyl 
groups.  Its  specific  rotation  when  dissolved  in  absolute 
alcohol  is  [a]»  =  -  315°  12'. 

Protopine  occurs  in  the  next  largest  quantity.  It  is 
somewhat  soluble  in  ammonia,  and  hence  was  obtained 
approximately  pure  in  only  one  or  two  fractions  resulting 
from  the  recrystallisation  of  the  mixture  of  alkaloids.  The 
.alkaline  liquid,  from  which  the  alkaloids  had  been  ex- 
tracted by  ethei-,  was  acidified  by  acetic  acid,  evaporated 
to  a  small  volume,  precipitated  by  caustic  potash,  and  the 
precipitate  taken  up  in  ether.  From  the  filtered  ethereal 
solutions,  protopine  sep.aratcdin  prisms  and  warty  aggregates. 
When  pure,  it  formed  large  prisms  melting  at  204° — 205°  C. 
A  periodide  was  obtained,  which  crystallised  in  line  wine-red 
rosettes.     (See  also  this  Journal,  1898,  791  ;   1900,  767.) 

Dipki/tline. — This  new  alkiloid  was  found  in  very  small 
quantity  in  Sti/lophnrum,  together  with  chelidonine,  from 
which  it  was  separated  by  fractional  crystallisation  from 
ethereal  solution.  The  pure  sub-tance  melts  at  216°  C. 
In  acetic  acid  solution  it  behaves  towards  reagents  similarly 
to  stylopine,  except  that  the  hydriodide  precipitated  by 
potassium  iodide  is  amorphous. 

Sanyu'imrine. — The  free  alkaloid  is  very  soluble  in  ether, 
and  was  thus  obtained  after  the  crystallisation  of  the  bases 
previously  mentioned.  The  ethereal  solution  was  treated 
with  dry  hydrochloric  acid  gas,  the  ether  poured  off,  the 
red  salt  dissolved  in  hot  w.ater,  ammonia  added,  and  the 
solution  extracted  by  ether.  The  filtered  ethereal  solution 
deposited,  when  left  in  vacuo,  aggregates  of  white  plates, 
which  turned  red  when  air  was  admitted. 

Chelidonic  Acid,  C-HjOu-HjO. — From  the  aqueous 
percolate  the  free  acid  was  obtained  in  silky  needles.  (See 
Monatsh.  fur  Chem.,  29,  131.)— A.  C.  W. " 


Alkaloids ;    Resistancv  of  Vegetable  to  Decay.      T. 

Panzer.     Zeits.    Unters.   Nahr.  und  Gennssm.,   1902,  5 
[1],  8—10.  ' 

Portions  of  two  corpses,  in  which  morphine  had  been 
found  in  appreciable  quantity,  were  covered  with  water  and 
allowed  to  stand  in  a  loosely  covered  beaker  at  the  room 
temperature.  At  the  end  of  six  month?,  the  decomposed 
mass  was  examined,  and  was  found  still  to  contain 
morphine.^A.  C.  W. 

Vanillin  ;  Preparation  of from  Protoralechuir  Aldehyde 

Carbonic  Acid    Methyl  Ester.      Pharm.    Centralh.,  43, 

[3],  38—39. 

14  "2  KILOS,  of  protocatechuic  aldehyde  are  dissolved  in 
concentrated  sodium  carbonate  solution,  and  mixed,  with 
constant  agitation,  with  12 '6  kilos,  of  dimethyl  sulph.ate. 
After  standing  for  some  time,  combination  commences, 
action  being  aided  by  heating  on  a  water-bath.  The  mixture 
is  then  acidified,  extracted  with  ether,  the  solvent  evaporated, 
and  the  residue  treated  with  chloroform,  which  removes  the 
vanillin  ;  the  latter  is  easily  purified  by  recrystallisation. 
The  unattacked  protocatechuic  aldehyde  which  remains  may 
be  recovered  and  used  again.—  J.  O.  15. 

Jasmine  Flowers;   Essential  Oil  of .     E.  Erdmann. 

Ber.,  1902,  35,  [1],  27—30. 

A  REPLY  to  A.  Hesse  (this  Journal,  1901,  1137).  The  two 
methods  for  obtaining  the  jasmine  perfumes — enfleurage 
and  extraction — lead  to  different  products,  which  may  be 
regarded  as  different  fractions  of  one  and  the  same  mixture 
of  oils.  Eeadilv  volatile  perfumes,  not  yet  isolated,  play  a 
part  here. 

In  regard  to  the  production  of  perfume  during  enfleurage, 
the  following  criticisms  are  made: — From  Hesse's  defence 
of  Passy's  hypothesis  (this  Journal,  1901,  1138),  and 
his  references  to  the  physiological  work  of  Charabot,  a 
synthetic,  method  of  production  would  be  assumed,  which 
the  author  regards  as  impossible,  since  plants  cannot 
produce  considerable  quantities  of  oil  in  24  hours  under 
natural  conditions.  Hesse  now,  however,  assumes  the 
perfume  to  be  ready  formed  in  the  blossoms,  possibly  as 
glucosides.  This  may  be  the  case,  but  the  perfume  would 
then  be  produced  by  a  fermentation  outside  the  organism  of 
the  plant.  Exact  parallel  experiments  on  the  s.ame  material, 
with  all  details  described,  are  necessary  to  substantiate  such 
an  hypothesis.  In  only  one  case  were  Hesse's  researches 
conducted  on  the  same  material,  the  distillation  with  steam 
(this  Journal,  1901,  1137),  and  the  enfleurage  couducted  at 
Grasse  (this  Journal,  1901,  275).  Hesse  does  not  stjite  how 
the  620  kilos,  of  water  were  quantitatively  extracted  by 
ether,  and  does  not  describe  exactly  how  the  essential  oil  in 
the  jasmine  pomade  -was  determined  (this  Journal,  1899, 
396),  so  that  his  results  cannot  be  checked. 

Finally,  there  is  a  difference  between  Hesse  and  the  author 
as  to  whether  extracts  of  jasmine  flowers,  obtained  by  means 
of  volatile  solvents,  contain  methj'l  anthranilate.  The  jasmine 
extract  used  by  the  author  (this  Journal,  1901,  930)  was 
obtained  from  Roure- Bertrand  fils,  of  Grasse,  with  a 
guarantee  of  purity  and  freedom  of  the  flowers  from  orange 
blossoms.  The  methyl  anthranilate  was  obtained  by  dis- 
tilling with  steam  and  extracting  the  fluorescent  distill.ilc 
with  ether,  from  which  an  oil  was  obtained,  which  soon 
solidified  and  was  identified  by  many  properties  and  com- 
pounds with  methyl  anthranilate.  The  remainder  of  the 
same  jasmine  extract  was  that  used  in  the  determination  of 
methyl  anthranilate  by  the  author's  process.   (See  page  283.) 

—A.  0.  W. 

Volatile    Oils ;     Specifc     Gravities    and    Coefficients    of 

E.rpansion  for .     ().  Schreiner  and  W.  R.  Downer. 

Pharm.  Archives,  4,  [9],  165—173. 

Having  reinvestigated  the  change  in  gravity,  at  the  various 
degrees  of  temperature,  between  15°  and  25°  C,  for  a  series 
of  essential  oils,  the  authors  have  obtained  the  following 
figures. 
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Essential  Oil. 


Average  Change 

for  each  Degree 

between 

15°  and  2n°  C. 


CnelTinenfc 
for  Expansion 

between 
16°  and  25°  C. 


Bay                            oil 

o-nnnfi? 

n-flO0!tl6 

BcrKiimot                     .,  

0-00067 

0-00OS44 

Bitter  almonds            , 

0-0fl06S 

Cade                            

0- 00040 

0-000740 

Cajuput                       

o-onnes 

0-000969 

Caraway                        „ 

O'OfllloS 

P 

Cassia                          „  

0-00063 

0-000794 

Cinnamon 

0-00067 

0-000S28 

Cinnamon  leaf             

0-00(170 

Clove 

0-00063 

0-00'1834 

Copaiba 

0-00050 

Coriander                    

0-00078 

O-0OO9S4 

Cabob                          

0-00067 

0-000S21 

Eri^'Ton   . 

0-00060 

0-000903 

Eucalyptus  globulus  

0-00074 

0-000977 

Fennel                           „  

0-00072 

Lemon                           

0-00062 

0-0009,57 

NutmoK                       

0-00066 

0-0110959 

Orsiiige,  sweet 

0-00063 

0-fl009:!5 

Pennyroyal                  

o-oooi;5 

0-000859 

Peppermint                  

0-00060 

P 

Pimi-nto 

(|-000fi8 

? 

Rosemarv.  French      , 

0-00060 

Roseraiiry  flowers 

0-00067 

Sandalwood                „  

0-00053 

Sassafra-s                     „  

0-00068 

0-000807 

Savin                           , 

0-00067 

Spearmint                     „  

0-00068 

0-000867 

Star  anise  i                  , 

0-00062 

O-00O8t5 

Thyme                         

0-00063 

P 

Wintergreen                „  

0-00082 

0-00087-2 

^\  ormseed                   „ 

0-00064 

0-000883 

The  formula  used  in  calculatiug  the  coefficient  of  expau- 

weights 


sion  was  a  =  3/3 


and 


p,  pT(,-,4,v  where 
of  oil  at  temperature  t  and  the  higher  temperature  I'  ;  3/3 
is  the  coefficient  of  cubical  expansion  of  glass,  and  was 
taken  ns  0-00(1026.— J.  O.  B. 


Methyl  Antfiranildte ;  Detection  and  Determination  of . 

E.  Erdmann. 

See  under  XXIII.,  page  283. 

English  Patents. 

Cyanamide  and  its  Compounds ;  Manufacture  of .  G.  W. 

Johnson,  London.  From  the  Deutsche  Gold-  und  Silber 
Scheide-Anstalt  vormals  Bossier,  Frankfort-on-Main, 
Germany.  Eng.  Pat.  3328,  Feb.  la,  1901.  (S(?e  also 
this  Journal,  1901,  1139.) 

The  manufacture  of  cyanamide  is  claimed  by  a  process 
which  consists  in  causing  carbon  or  carbonaceous  matter  to 
act  on  the  amide  of  an  alkali  metal.  Carbon  is  added  to 
melted  sodaniide  at  about  380°  C. ;  during  the  formation  of 
the  cyanamide,  the  temperature  is  gradually  raised  to 
5.50° — 600°  C.  Or  sodium  is  melted,  the  requisite  amount  of 
carbon  added,  and  ammonia  passed  in.  The  disodium 
cyanamide,  NajNjC,  is  converted  into  other  cyanaraides  by 
double  decomposition  in  concentrated  aqueous  solution. 
Free  cyanamide  is  obtained  by  decomposing  the  disodium 
cyanamide  with  oxalic  acid. — A.  C.  W. 

Cinchona  Alkaloids  ;   Acidyl  Derivatives  of ,  and  their 

Manufacture.  J.  Y.  Johnson,  London.  From  Vereinigte 
Chininfabriken  Zimmer  and  Co.,  Frankfort-on-Main, 
Germany.     Eng.  Pat.  11,783,  June  8,  1901. 

The  process  is  claimed  for  the  production  of  acidyl 
derivatives  of  the  cinchona  alkaloids,  which  consists  in 
heating  the  alkaloids  or  their  salts  with  phenol  esters  at 
temperatures  from  110° — 150°  C,  and  removing  the  phenol 
in  vacuo  or  by  dilute  acids.  Anisylquinine,  cinnamylquinine, 
succinjiquinine,  the  quinine  ester  of  aminncarbonic  acid, 
and  other  new  compounds  obtained  by  the  process  are 
claimed  as  new  articles  of  manufacture,  an>l  also  their  use 
for  therapeutic  purposes.—  A.  C.  W, 


United  States  Patents. 

Bismuth  Oxt/iodide  Methjlenediqallate.  S.  L.  Summers, 
Philadelphia,  Pennsylvania,  U.S.A.  U.S.  Pat.  690,  672, 
Jan.  7,  1902. 

Bismuth  oxyiodide  methylenedigallate,  Bi2l,,C,5lI|,0,j, 
is  a  reddish-brown  impalpable  powder,  insoluble  in  water 
and  alcohol,  obtained  by  acting  on  bismuth  oxyiodide  or 
a  compound  of  crystallised  bismuth  nitrate  iodine  and 
potas.sium  iodide,  with  methylenedigallic  acid,  washing  the 
precipitate,  and  drying  at  a  temperature  below  60°  C.  The 
process  and  product  are  both  claimed. — A.  C.  W. 

Bismuth  Oxyiodide  Methylenedifjallate.  S.  L.  Summers. 
Philadelphia,  Pennsvlvania,  U.S.A.  U.S.  Pat.  690,673, 
.Tan.  7,  1902. 

BistiUTH  oxyiodide  methylenedig!illate  is  produced  by  adding 
to  a  solution  of  bismuth  nitrate  in  glacial  acetic  acid,  an 
aqueous  solution  of  potassium  Iodide  and  sodium  acetate 
containing  methyleneiligallic  acid  in  suspension,  so  that  the 
bismuth  oxyiodide,  at  the  moment  of  its  formation,  is 
converted  into  the  new  salt. — A.  C.  W. 

Hexamethylenetelramine    Quinate.      G.   Wichmann  and 
M.  Gabler,  Berlin.     U.S.  Pat.  690,804,  .Ian.  7,  1902. 

Molecular  quantities  of  hexamethylenetetramine  and 
quinic  acid  are  dissolved  in  a  suitable  solvent  (alcohol)  and 
the  solntion  evaporated  in  vacuo.  On  stirring,  the  residue 
crystallises.  The  salt  melts  at  1 18°— 125°  C,  and  is  readily 
soluble  in  water ;  it  is  stated  to  be  of  great  therapeutic 
value.  The  process  and  product  are  claimed.  (See  Eng. 
Pat.  14,834,  1899  ;  this  Journal,  1900,  687.)-- -A.  C.  W. 

Urea  Quinate.     0.  Schiitz  and  G.  Dallmann,  Gummershach. 
Germany.     U.S.  Pat.  690,080,  Dec.  31,  1901. 

The  process  claimed  consists  in  dissolving  separately  1  mol. 
of  quinic  acid  and  2  mols.  of  urea,  mixing  at  a  temperature 
below  70°  C,  and  evaporating  in  vacuo  below  55"  C.  to  a 
thick  liquid.  On  cooling,  prismatic  crystals  of  the  salt 
separate,  which  melt  at  106°— 107°  C— A.  C.  W. 

Quinine  Salicylic  Ether.    F.  Hofmann,  Elberfeld,  Germany. 

U.S.  Pat.  Reissue  11,960,  Jan.  7,  1902. 
See  Eng.  Pat.  8165,  1901  ;  this  Journal,  1901,  1139. 

—A.  C.  W. 

XXI.-PHOTOGKAPHY. 

Colour    Photography ;     Luviihre  Process   of Brit. 

Jour.  Phot.,  1902,  49,  [2176],  52—53. 

Fou  the  light  filters  optically  worked  glass  is  evenly  coated 
with  a  10  per  cent,  solution  of  gelatin,  5  c.c.  to  each  10  em. 
of  glass  surface,  and  thoroughly  dried  ;  the  plates  obtained 
are  immersed  for  five  minutes  in  the  following  solutions  at 
70°  F.  : — For  the  green  screen  :  ^  per  cent,  solution  of 
Methylene  Blue  N,  5  c.c. ;  ^  per  cent,  solution  of  Auramine  G, 
30  c.c.  For  the  blue-violet  screen  :  i  per  cent,  solution 
ot  Methylene  Blue  N,  20  c.c. ;  water,  'JO  c.c.  For  the  red 
screen;  \  per  cent,  solution  of  erythrosin,  18  c.c.  j  saturated 
solution  at  60°  F.  of  Metanil  Yellow,  20  c.c.  Two  plates 
of  each  are  cemented  together,  film  to  film,  with  Canada 
balsam  to  form  the  screens.  The  plates  to  be  used  with  the 
screens  are  :  with  the  green.  Lumi^re  orthochromatic, 
series  A  ;  with  the  blue,  Lumi^re  extra  rapid,  bine  label ; 
with  the  red,  Lumiere  orthochromatic,  series  B.  The 
printing  of  the  colour  records  from  the  negatives  obtained 
is  carried  out  as  follows  : — A  sheet  of  non-stretching 
baryta  paper  is  mounted  on  a  glass  plate,  which  has 
been  previously  edged  with  a  band  of  benzol,  1,000  parts  ; 
masticated  rubber,  15  parts;  and  when  dry  coated  with  a 
collodion,  prepared  as  follows  : — Alcohol,  500  parts;  ether, 
625  parts;  pyroxylin,  12-5  paits  ;  castor  oil,  3  parts.  The 
prepared  support  is  sensitised  with  the  following  solution 
(5  c.c.  to  13  by  18  cm.  plate): — Water,  1,000  parts; 
gelatin  emulsion,  120  parts  ;  Coignet's  hard  glue,  120  parts; 
ammonium  bichromate,  60  parts ;  25  per  cent,  solution  of 
potassium  citrate,  40  parts  ;  cochineal  red,  1  part  ;   alcohol, 
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200  parts.  After  drying,  the  sensitive  papers  arc  stripped 
from  their  supports,  prirted  again,  mounted  on  glass, 
and  soaked  first  in  cold  water  for  two  hours,  and  finally  in 
water  at  100°  F.  for  half  an  hour,  when  the  paper  support 
will  leave  the  print,  the  development  heing  continued  until 
all  the  soluhle  gelatin  is  dissolved ;  the  plate  is  then  washed, 
placed  for  five  minutes  in  alcohol,  and  allowed  to  dry.  The 
colourless  positives  obtained  are  dyed  in  the  following 
baths  : — For  the  green  record  positive  :  water,  1,000  parts; 
3  per  cent,  solution  of  Erythrosine  J.,  25  parts.  For  the 
red  record  positive:  water,  1,000  parts;  3  per  cent,  solu- 
tion of  Diamine  F.  .'lO  parts  ;  15  per  cent,  solution  of  hard 
rr]ne,  70  parts.  For  the  violet  record  positive  :  water, 
1,0C0  parts;  Chrysophene  G,  4  parts;  dissolve  at  160°  F. 
arid  add  alcohol,  50  parts;  immersion  for  12  hours  is 
sufficient  at  ordinary  temperatures.  The  positives  are 
placed  together  and  viewed  to  determine  where  correction 
is  necessary ;  a  further  immersion  in  the  dj'e-baths  being 
adopted  for  intensification,  and  in  water  for  reduction,  with 
the  exception  of  the  blue  positive,  which  may  be  reduced 
bv  a  20  per  cent,  solution  of  glue.  To  finally  place  the 
films  in  superposition,  a  temporar3-  support  coated  with 
hard  glue.  50  parts  ;  water,  l,0oo  parts,  is  applied  to  the 
yellow  positive ;  when  dry,  the  paper  is  stripped  and 
the  yellow  film  applied  to  the  blue  positive  by  using  the 
following  mountant :  Water,  1,000  parts;  hard  gelatin, 
120  parts  ;  glycerin,  50  parts,  ^yhen  quite  dry,  the  paper 
is  stripped  from  the  glass,  bringing  off  both  the  blue  and 
yellow  films  ;  the  operation  is  repeated  for  the  red  film,  and 
the  picture  finally  transferred  to  alass  in  a  similar  manner. 

-J.  W.  H. 

Toning  Balhs.     Brit.  Joar.  Phot.,  1902,  49,  [2177],  63. 

F.  XovAK,  of  the  Vienna  Technical  School,  has  tested 
photographic  prints  qiiantitativelj-  for  the  amount  of  gold 
and  silver  they  contain  after  being  toned  in  either  the  borax, 
sulphocyanide.  or  combined  baths.  A  celloidin  film  requires 
more  gold  for  a  given  tone  than  albumin ;  the  less  the 
quantity  of  silver  in  the  print,  the  greater  the  quantity  of 
gold ;  the  sulphocyanide  bath  uses  more  gold  than  the 
combined  bath,  so  that  if  stability  has  any  relation  to  the 
amount  of  gold  present,  the  manufiicturers'  preference  for 
the  sulphocyanide  bath  is  justified. — J.  W.  H. 

English  Patent. 

Cinematographic  and  other  Photographic  Fihmt ;  Method 

and  Apparatus  for  Developing,  Fixing,  and  Toning . 

H.  J.  Haddon,  London.  From  H.  T.  W.  El.sner  and 
P.  Latta,  Dresden,  Germany.  Eng.  Pat.  21,873,  Oct.  30, 
1901. 
The  strip  of  film  is  conducted  through  serially  arranged 
baths  of  small  holding  capacity,  in  which  guide  rollers  have 
bearings  for  guiding  the  strip  through  the  baths,  liquid 
being  continuously  supplied  to  and  conducted  from  each 
bath,  the  liquid  escaping  from  each  series  of  baths  being 
collected  in  a  vessel  common  to  the  series  for  the  purpose 
of  being  used  again.— J.  F.  B. 


United  States  Patent. 

Films;  Art  of  Making .     C.  N.  Waite 

690,211,  Dec.  31,  1901. 

See  under  XIX.,  page  272. 


U.S.  Pat. 


XXII.-EXPLOSIVES.  MATCHES,  Etc. 

Fulminates;  Preparation  of .     F.  Angelico.     Atti.  K. 

Accad.    dei   Lincei  Roma,   10,    [5],    476 — 178.     Chem. 
Centr.  1901,  2,  [6],  404. 

The  author  gives  a  new  method  for  the  preparation  of 
fulminates,  which  may,  perhaps,  be  capable  of  technical 
application.  For  the  preparation  of  mercury  fulmmate,  a 
solution  of  mercury  in  an  excess  of  dilute  nitric  acid  is  treated 
with  a  concentrated  aqueous  solution  of  malonic  acid  and  a 
few  drops  of  sodium  nitrite  solution.  A  considerable  rise 
of  temperature  takes  place  and  a  copious  evolution  of 
carbon  dioxide,  and  the  mercury  fulminate  separates  out ; 


it  can  be  purified  by  crystallisation  from  boiling  water. 
The  author  regards  fulminic  acid  as  the  oxime  of  carbon 
monoxide,  C:NOH,  and  states  that  the  course  of  the  re- 
action in  the  process  described,  probably  consists  m  the 
conversion  of  the  malonic  acid  successively  into  isonitroso- 
malonic  acid,  C:XOH  (COOH), ;  isonitromalonic  acid, 
C(X00H)(C00H')2;  isonitroacetic  acid,  CH(XOOH) 
(COOH),  isonitromethane,  CH.,:NOOH;  and  fulminic 
acid,  C:XOH.-A.  S. 

English  Patent. 

Sparkling  Fireworks.      F.  J.  Bishop,  Warmley,  Gloucester- 
shire.    Eng.  Pat.  1508,  Jan.  23,  1901. 

The  composition  consists  of  gunpowder  (12  to  20  parts), 
black  sulphide  of  antimony  (3  to  9  parts),  sulphur  2  to 
6  parts),  and  aluminium  (i  to  3  parts). — G.  W.  McD. 

United  States  Patents. 

Blasting  Agents.     H.  von  Dahmen,  Vienna.     U.S.  Pat. 
689,577,  Dec.  24,  1901. 

Finely  divided  magnesium  or  aluminium,  preferablv  the 
latter,  is  intimately  mixed  with  ammonium  nitrate  to  form 
the  explosive.  It  is  considered  that  the  exothermic  change 
resulting  from  the  conversion  of  aluminium  into  its  oxide 
gives  an  increased  mechanical  effect.  The  decomposition 
proceeds  according  to  the  equation — 

SNHjSOj  ■^  2A1  =  AI2O3  +  6HjO  +  SNj. 

Aluminium  is  said  to  be  unattaeked  by  the  ammonium 
nitrate,  and  hence  the  explosive  tuixture  is  safe  for  storage. 
No  actual  proportions  are  given  in  the  specification. 

— o.  w.  Men. 

Guncotlon  ;   Press   for .     A.   Hollings,  Chorlton-cum- 

Hardy,  England.     U.S.  Pat.  690,728,  Jan.  7,  1902. 

TnK  claim  is  for  "  a  ram  head  for  guncotton  presses  having 
an  annular  interior  water  chamber,  a  helical  gioove  in  the 
periphery  of  the  head,  a  packing  ring  in  rear  of  grooved 
portion  thereof,  and  a  plurality  of  passages  connecting 
said  chamber  with  said  groove  and  with  the  face  of  the 
head."  The  object  of  the  invention  is  to  prevent  guncotton 
under  compression  becoming  dry  and  heated,  as  is  some- 
times the  case  in  presses  with  solid  rams,—  G.  W.  McD. 


XXm.-ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Sulphur  Trio.ride  ;  Apparatus  for  Erperiinents  with . 

H.  Wichelhaus.     Ber.,  34,  [17],  4135. 

An  apparatus  for  the  collection  and  easy  removal,  for 
experimental  purposes,  of  sulphur  trioxide  prepared  in  the 
lecture  room  or  laboratory. 

The  figure  almost  explains  itself ;  the  test-tube,  B,  widened 
near  the  mouth,  has  the  widened  part,  C,  ground  to  fit  the 
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neck  of  the  bottle.  A,  which,  when  these  are  not  being  used, 
can  be  closed  by  the  stopper  C.  The  test-tube  is  filled  with 
ice,  and  the  sulphuric  anhydride  contained  in  the  gases 
passing  into  the  bottle  from  the  contact  apparatus  by  one 
of  the  side  necks.  A'.  A',  is  condensed  upon  the  cold  tube. 
When  enough  has  been  so  collected,  the  tube  is  removed 
and  replaced,  if  need  be,  by  another. — J.  T.  I). 

Electrical  Liquid  Resistance  for    Laboratories ;  A  Simple 

.     R.  Abcgg.     Zeits.  fiir  Elektrochem.,  1902,  8,  [3], 

43—44. 

The  accompanying  figure  shows 
an  instrument  which  has  been 
conveniently  employed  for  ob- 
taining weak  currents  from  a 
source  at  high  potential.  The 
electrolyte  is  chosen  to  suit  the 
particular  circumstances,  and 
may  vary  from  sulphuric  acid 
of  maximum  conductivity  to 
ordinary  water.  The  resistance 
is  obtained  by  submerging  more 
or  less  of  the  glass  rod  G  and 
by  varying  its  diameter.  An 
especially  convenient  apparatus 
contains  two  resistance  pieces 
W,  Wj,  one  of  them  being  pro- 
vided with  a  thick  rod  for  coarse 
adjustment,  and  the  other  with 
a  thin  rod  for  fiae  adjustment, 
the  two  electrodes  corresponding 
to  E,  shown  in  the  figure,  being 
connected  in  parallel. — J.  S. 

Floats  i»  Burettes ;   Use  of .     Kreitling.     Zeits. 

angew.  Chem.,  1902,  15,  [1],  4 — (^ 

The  previnus  trials  of  Erdmann's  cylindrical  burette  floats 
and  the  present  determinations  made  with  the  spherical 
ones  lead  to  the  conclusion  that  it  is  advisable  not  to  use 
floats  at  all.  The  old  method  of  observing  the  lowest  point 
of  the  meniscus  with  the  aid  of  suitable  screens  is,  in  the 
author's  opinion,  the  best  way  of  reading  burettes. 

—J.  X.  G. 

United  States  Patent. 

Testing  Paper,  and  Method  of  Making  Same.  K. 
Dieterich,  Helfenberg,  Germany.  U.S.  Pat.  691,249, 
Jan.  14,  1902. 

7-'HE  invention  relates  to  the  manufacture  of  test  paper 
which  is  sensitive  to  two  or  more  different  chemicals  at 
the  same  time,  by  first  providing  the  paper  with  narrow 
insulating  strips  of  a  substance  impervious  and  as  far  as 
possible  indifferent  to  the  chemicals  to  be  tested,  and  then 
applying  the  various  testing  substances  in  paralltl  separated 
strips  on  the  paper.  Adjacent  strips  of  red  and  blue  litmus 
colouring  matter  can  thus  be  applied.  Insulatin<;  materials, 
such  as  paratfin,  ceresin  wax,  or  varnish,  may  be  used. 

—J.  F.  B. 

INORGANIC— QUANTITA  TI VE. 

llydrqfitutric      Acid,     Aqueous ;      Determination    of    the 

Strength  of .     F.  Winteler.     Zeits.  angew.   Chem., 

1902,15,  [2],  33. 

Solutions  of  hydrofluoric  acid  cauuot  be  titrated  with 
standard  alkali  using  litmtis  or  methyl  orange  as  indicator, 
but  it  is  possible  to  ascertain  the  strength  of  the  liquid  by 
the  aid  of  pheaolphthalein,  provided  the  alkali  is  free  from 
carbon  dioxide,  for  manufacturing  purposes,  the  sp.  gr.  of 
the  liquid  is  a  suiBcient  indication  of  its  strength,  but 
sulphuric  and  hydrofluosilicic  acids  must  be  absent.  The 
author  appends  a  table  of  the  strength  of  hydrofluoric  acid, 
the  figures  in  which  differ  materially  from  those  given  by 
Eckelt  (this  Journal,  1898,  578).  They  were  obtamed  with 
the  balance,  using  a  platinum  bob  ;  all  the  beakers,  pipettes, 
&«.,  were  carefully  paraffined  and  calibrated,  and  the  alkali 
was  quite  free  from  COj. 


Strength  and  Sp 

.  Gr.  of  Aqueous  Hgatofluoric 

Acid. 

HP. 

Sp.  Gr. 

°B. 

HP. 

Sp.  Gr. 

"B. 

Per  (tent. 

Per  Cent. 

1 

1-003 

0-5 

26 

1-092 

12-0 

2 

1-0117 

1-0 

27 

1-096 

12-4 

8        1        1"0U 

1-5 

28 

1-098 

12-7 

4      !      von 

20 

29 

i-ioi 

13-1 

5 

1-018 

2-5 

30 

1-104 

13-4 

6 

1-0-23 

30 

31 

1-106 

13-7 

7 

1-0-37 

3-5 

32 

1-109 

14-1 

8 

1-030 

4-0 

33 

1-112 

14-4 

9 

1035 

4-5 

34 

1-114 

14-7 

10 

1-I13S 

50 

35 

1-117 

15-0 

11 

1-041 

5-5 

36 

1-120 

15-4 

12 

1-045 

GO 

37 

1-122 

15-7 

13 

1-049 

6-5 

38 

1-125 

16-0 

14 

1-052 

7-0 

89 

1-127 

16-3 

15 

1-055 

7-5 

40 

1-130 

16-5 

16 

l-0.->9 

SO 

41 

1-133 

16-8 

17 

1-C62 

8-4 

42 

1-136 

17-2 

18 

1-0S6 

8-8 

*i 

1-138 

17-8 

19 

1-069 

9-3 

44 

1-141 

17-8 

20 

1-072 

9-7 

45 

1-113 

18-1 

21 

1-076 

10-1 

1         46 

1-146 

18-4 

22 

1-079 

10-5 

i          47 

1-149 

18-7 

23 

1-082 

10-9 

48 

1-152 

190 

24 

1-086 

11-3 

49 

1-154 

19-3 

25 

1-089 

11-7 

50 

l-li>7 

19-5 

— F.  H.  L. 

Phosphoric  Acid  in   Organic  Substances  [Milk]  ;  Deter- 
mination of .     F.  Rieger.    Zeits.  physiol.  Chem.,  34, 

109—113.     Chem.  Centr.,  1902,  1,  [1],  67. 

For  the  determination  of  phosphoric  acid  in  milk,  the 
author  recommends  concentrating  a  known  weight  to  a 
syrup  in  a  platinum  crucible,  and  then  either  igniting,  in  the 
usual  way,  with  sodium  carbonate  and  potassium  nitrate, 
or  treating  the  syrup  according  to  Keller's  modification  of 
Carius'  method.  The  two  methods  give  concordant  results. 
An  alternative  method  is  to  precipitate  the  milk  with  copper 
sulphate  and  caustic  soda  (Kitthausen),  and  then  ignite  the 
precipitate  with  sodium  carbonate  and  potassium  nitrate. 
The  author  states  that  the  precipitate  contains  the  whole  of 
the  phosphorus  originally  present  in  the  milk,  thus  con- 
firming Schlossmann's  assertion  that  Ritthausen's  reagent 
precipitates  not  only  the  albuminoids,  but  also  various  other 
constituents  of  milk. — A.  S. 

Boric  Acid ;    Titration  of .     K.  Farnsteiner.     Zeits. 

Unters.  Nahr.  und  Genussm.,  1902,  5,  [I],  1—8. 

The  author  has  investigated  the  behaviour  of  boric  acid 
towards  alkalis  in  the  presence  of  pheuolphthalein  in 
solutions  in  methyl  and  ethyl  alcohol.  The  (semi-normal) 
alkaline  solutions  in  alcohol  were  prepared  without  the 
addition  of  water  ;  in  the  case  of  baryta,  the  water  of  crystal- 
lisation was  first  removed  by  heating  over  an  open  flame. 
When  methyl  alcoholic  soda  or  potash  is  added  to  a 
solution  of  boric  acid  in  methyl  alcohol,  us'lng  pheuol- 
phthalein as  indicator,  as  with  aqueous  solutions  containing 
glycerin,  there  is  no  sharp  change ;  a  slight  red  coloration 
first  appears,  which  becomes  deeper  on  the  further  addition 
of  alkali.  In  dilute  solutions  the  limits  of  this  zone  of 
change  are  near  together ;  when  the  strength  of  the  solution 
does  not  exceed  1  per  cent.,  the  end  reaction  appears  when 
the  formation  of  KHOj  is  almost  complete.  When  methyl 
alcoholic  baryta  is  used,  the  end-reaction  is  sharper,  but 
not  absolutely  definite ;  the  precipitate  produced  settles 
rapidly  towards  the  end  of  the  titration,  and  does  not 
hiuder  the  observation  of  the  end-point.  The  formation  of 
an  ester,  if  it  really  occurs,  does  not  affect  the  titration  : 
solutions  of  boric  acid  in  methyl  alcohol  have  exactly  the 
same  titre  after  24  hours  as  when  fresh.  A  distillate 
obtained  from  methyl  alcohol  containing  boric  acid  required 
8-85  c.c.  of  alkali  to  neutralise  the  free  acid  and  0  - 1  a  c.c.  to 
decompose  the  ester.  A  slight  addition  of  water  to  the 
methyl  alcohol  solution  of  boric  acid  at  once  lowers  the 
titre ;  the  end-point  obtained  in  pure  methyl  alcohol  solu- 
tions before  neutralisation  is  complete,  is  to  be  ascribed  to 
the  water  present  in  the  alcohol  and  produced  bj-  the 
reaction. 
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One  grm.  of  crystallised  borax  dissolved  iu  methyl 
alcohol  required  10-0  c.c.  of  semi-normal  methyl  alcoholic 
baryta,  whilst  1  grm.  dissolved  in  water  required  10-5  c.c. 
of  semi-normal  hydrochloric  acid  with  methyl  orange  as 
indicator.  If  muthyl  alcoholic  sulphuric  acid  be  added  to 
a  methj'l  alcoholic  borax  solution  until  the  mixture  is  acid 


Five  grms.  of  steel  turnings  or  drillings,  mixed  with  15 
to  20  grms.  of  re-fused  lead  ehromate,  are  placed  in  a 
porcelain  boat  within  a  deep  tray  of  sheet  platinum,  and 
pushed  into  a  porcelain  tube.  The  platinum  is  used  to 
prevent  the  sticking  of  the  boat  to  the  tube  by  ehromate 
which  may  creep  over   the  edge.     The  front  part  of  the 
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Apparatus  for  Direct  Combustion  op  Carbon  in  Steel. 


to  methyl  orange,  the  whole  of  the  boric  acid  may  be 
carried  over  into  the  distillate.  The  determination  of  boric 
acid  by  the  distillation  method  in  the  presence  of  much 
chloride  may  thus  be  made  possible. 

Quite  different  results  were  obtained  with  ethyl  alcohol 
as  solvent.  In  absolute  .ilcohol  the  end-reaction  appears 
when  one-sixth  to  one-seventh  of  the  boric  acid  is  converted 
into  the  normal  salt.  If  water  he  then  added,  the  coloration 
disappears,  a  turbidity-  is  produced,  and  finally  there  is  a 
distinct  end-reaotion.  In  9.5  per  cent,  alcohol  the  pre- 
cipitate appears  at  once,  but  the  end-reaction  indicates  about 
i  mol.  of  alkali  to  2 -.36  mols.  of  boric  acid.  The  precipitate 
contains  approximately  KjO  and  B.JO3  in  the  ratio  1  :  2- 18. 
When  boric  acid  is  added  to  pot;ish,  both  in  ethyl  alcoholic 
solution,  the  end  reaction  appears  almost  at  the  ratio 
KjO  :  BoOj  =  1  :  2.— A.  C.  W. 

Boric   Acid ;    Determination   of  .       A.    Hebebrand. 

Zeits.   Untersuch.    Nahr.  und   Genussm.,   1902,   5     [2], 
55—58. 

The  author  describes  a  method  of  determining  boric  acid  in 
which  the  liquid  containing  this  preservative  is  evaporated 
to  dryness  in  a  platinum  basin,  after  rendering  feebly 
alkaline  with  soda.  The  residue  is  ignited  until  all  carbon 
has  disappeared,  and  is  then  treated  with  5  c.c.  of  water  con- 
taining about  0-5  c.c.  of  hydrochloric  acid.  The  solution  is 
transferred  to  a  test  tube,  and  the  platinum  basin  washed 
out  with  15  c.c.  of  alcohol.  15  c.c.  of  hydrochloric  acid  (sp. 
gr.  1-19)  and  0'2  c.c.  of  a  0- 1  per  cent,  turmeric,  solution 
are  then  added,  and  the  test-tube  allowed  to  stand  for  half 
an  hour.  The  colour  produced,  varying  from  faint  brown  to 
rose-red  according  to  the  amount  of  boric  acid  present,  may 
be  compared  with  that  obtained  from  tubes  containing  known 
quantities  of  boric  acid. — W.  P.  S. 

Steel ;  Determination   of  Carbon   in  ,   by   Direct 

Combustion.     B.  Blount.     Analyst,  1902,  27,  1  —  5. 

In  his  previous  endeavours  to  burn  steel  turnings  in  oxygen 
without  admixture  of  any  oxidising  or  fluxing  agent,  the 
author  found  that  there  was  a  considerable  tendency  lo 
leave  a  core  of  nnoxidised  metal,  which  was  liable  to 
contain  uoburnt  carbon;  aud  if  heating  was  continued  long 
enough  to  completely  oxidise  this  core,  the  operation  be- 
came unduly  prolonged.  By  mixing  the  turnings,  however, 
with  lead  ehromate,  and  by  raising  the  temperature  as  highly 
as  the  porcelain  tube  will  stand,  a  practicable  working 
process  has  now  been  devised. 


tube  contains  copper  oxide,  which  is  heated,  as  well  as  the 
tube  behind  the  boat,  in  a  Fletcher  combustion  furnace. 
The  exact  spot  where  the  boat  lies  is  more  intensely 
heated  by  means  of  a  benzoliue  blast  lamp.  The  complete 
arrangement  is  shown  in  Fig.  1. 

The  oxygen,  purified  by  passing  through  the  potash-bulb 
and  soda-lime  U-tube  seen  on  the  left,  enters  the  porcelain 
tube  through  the  glass  T-piece  with  fliittened  end,  which 
allows  the  boat  to  be  seen  within  the  tube  during  the 
combustion.  The  front  end  of  the  porcelain  tube  projects 
several  inches  beyoud  the  furnace,  in  order  to  cool  the 
gases,  and  is  connected  to  the  absorption  train  by  means  of 
a  glass  cap  fixed  over  a  rubber  ring,  instead  of  by  a  tube 
passing  through  a  bung.  The  absorption  train  finally 
adopted  comprises  (1)  an  empty  bulb-tube  to  cool  the 
gases ;  (2)  a  drying  tube  of  sulphuric  acid  pumice  ;  (3)  the 
potash-bulb  and  similar  drying-tube  in  which  the  COa  is 
weighed;  (4)  a  second  drying-tube,  which  is  weighed 
occasionally  to  ascertain  that  no  moisture  escapes  the  first ; 
and  (5)  a  guard  tube  of  sulphuric  acid  pumice,  to  which 
an  aspirator  may  be  attached.  The  U-tubes  are  of  special 
design,  having  a  bulb  in  the  bend  containing  sulphuric  acid, 
through  which  the  gases  bubble.  The  potash-bulb  is  also  of 
novel  design,  shown  in  Fig.  2,  the  entrance  bulb  being  extra 

Fig.  2. 
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POTASH-BnLB. 

large  and  heavy  so  that  the  tube  hangs  naturally  iu  the  best 
position  for  absorption.  With  adequate  temperature,  no  diffi- 
culty was  experienced  in  burning  the  whole  of  the  steel  in 
about  one  hour  ;  even  thick  turnings  left  no  core.  In  the 
earlier  experiments,  discrepancies  occurred  between  this 
method  and  the  standard  method  of  solution  in  double 
copper  salt  and  sepanite  combustion  of  the  carbon,  but  these 
tended  to  disappear  as  the  necessary  conditions  became  better 
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understood,  as  shown  in  the  table  of  results.  The  remaining 
defects  are  due  chiefly  to  the  imperfectly  refractory  nature 
of  the  glaze  on  the  porcelain,  which  becomes  slightly  sticky 
at  the  temperature  employed. 


Carbon  (Percentage)  found. 

Description  of  Steel. 

By  Solution 
Method. 

By  Direct 
Combustion. 

Tyre 

BaU 

0-675 
0-404 
0-899 
0-378 
0-643 
0-618 
0-401 
0-432 
0-430 
0-457 

0-470 
0-323 

0-459 
0-288 
0-455 
0-568 

0-G19 
0-893 

0-407 

0-330 

Tyre 

VtSil]ly///^V.'.'.'.'.'.'.'.'.'.'.'. 

0*645 
0-657 
0-419 
0-4.35 

" 

0-408 

(1)  0-422 

(2)  0-.39S 

(3)  0-438 
0-429 

(1)  0-324 
('.;)  0-324 

CO-445 
.10-277 

;  0-407 

Tyre 

Plate 

Hail 

(.0-575 

** 

•  Improved  apparatus  for  cooling  and  absorption. 

— L.  A. 

Sulphur    in    Pig    Iron ;     Colorimetric    Method  for    the 

Vetermination    of  .        W.    G.   Lindsay,     f^chool   of 

Mines  Quarterly,  1901,  23,  [1],  24—27. 

The  method  is  based  upon  the  formation  of  Methylene 
Blue  by  sulphuretted  hydrogen,  and  the  best  conditions 
for  the  test  were  found  to  be  the  adriition  to  the  sul- 
phide solution,  in  a  narrow  Nessler  tube,  of  0-1  c.c.  of  a 
2  per  cent,  solution  of  paraphenylene  dimethyl  diamine 
hydrochloride  (unsymmetrical),  which  is  then  oxidised 
by  the  addition  of  0-05  c.c.  of  a  10  per  cent,  solution  of 
ferric  chloride  in  the  presence  of  1-5  c.c.  of  dilute  sul- 
phuric acid.  The  tints  produced  are  compared  with 
standards  obtained  with  known  quantities  of  sodium 
sulphide. 

The  method  was  tested  with  three  kinds  of  iron,  a  grey 
forge  Durham  pig  iron,  a  brittle  white  cast  iron,  and  a 
grey  pig  iron  high  in  sulphur.  Five  grras.  of  each  were 
treated  v/ith  hydrochloric  acid,  and  the  hydrogen  sulphide 
absorbed  by  soda  which  was  then  diluted  to  250  c.c. 
Five  c.c.  of  this  solution,  equal  to  0-1  grm.  of  iron,  were 
measured  into  a  50  c.c.  Nessler  tube,  diluted  to  the  mark 
after  the  addition  of  the  sulphuric  acid,  and  then  mixed 
with  the  diamine  solution  and  ferric  chloride  in  the  above 
proportions.  The  results  agreed  closely  with  those 
obtained  by  Elliot's  method,  equally  with  low  and  high 
sulphur  contents,  but  of  course  with  both  methods  only 
the  sulphur  evolved  as  gas  is  estimated.  The  result  with 
the  grey  forge  was  low  for  this  reason,  viz.,  0*25  per  cent. 
compared  with  0-65  per  cent,  obtained  by  other  methods. 
As  an  evolution  method  it  is  simple  and  rapid.  It  may  be 
varied  by  using  other  diamines,  such  as  paraphenylene- 
diamine,  which  produces  a  violet  coloration. — A.  W. 

Manganese  in  Spiegel;    Determination   of    .      T.  F. 

Hiidreth.     School   of  Mines   Quarterly,    1901,  23.   [1], 
27—33. 

The  author  reviews  the  various  methods  of  estimating 
manganese  in  spiegel,  and  gives  the  results  of  experimental 
tests  with  each.  The  following  summary  of  average 
figures  obtained  with  the  same  spiegel  shows  the  variations 
by  different  methods  : — 

Gravimetric  method  (basic  acetate,  bromine,  and  phos- 
phate), 22*  69  per  cent. 

Volumetric  method  (Ford-Williams),  22-73  per  cent. 

Volhard  method  (see  table  in  next  column). 

For  each  of  the  three  acid  solutions  5  grms.  were 
dissolved,  diluted  to  one  litre,  and  divided  into  five  equal 
parts  for    the  different  methods    of   neutralisation.      The 


Volhard  Method  and  its  Modifications. 


HOI 
Solution. 

HNO3 
Solution. 

HaSO« 

Solution. 

Neutralised  by— 

1.  NaHCOs 

2.  BaCOs 

3.  Na-jCOj  and  ZnO  in  excess 

after  dilution. 

4.  NajCOa  and  ZnO,  avoiding 

excess. 

5.  Na^COj  and  ZnO  in  great 

excess  at  once. 

Per  Cent. 

22-93 
22-40 
22-47 

22-63 

22-39 

Per  Cent. 
22-94 
22-39 
22-58* 

22-78 

22-63 

Per  Cent. 
22-94 

23-73 

22*58t 
22-63 

*  stone's  method  as  given  by  Auchy. 
t  Original  Volhard  method. 

results  show  that  there  are  four  reliable  methods,  viz. : — 
Standard  Gravimetric,  Ford- Williams,  Volhard,  and  Stone. 
Of  these  the  first  is  the  most  accurnte  and  the  last  the 
most  rapid.  The  following  points  are  brought  out  by  the 
investigation  : — The  precipitation  by  (N  114)2  HPO4  without 
■ammonium  chloride,  as  given  by  Dakin,  gives  accurate 
results.  Sodium  or  potassium  chlorate  can  be  used  equally 
well  in  the  Ford- Williams  method.  Siirnstrom's  method 
is  inferior  to  any  of  the  zinc  oxide  methods  of  neutrali- 
sation before  titration.  Barium  carbonate  gives  low  results 
and  an  uncertain  end  point,  showing  the  necessity  of  zinc 
salts.  The  presence  of  chlorides  is  undesirable,  whilst 
there  is  no  choice  between  nitrates  and  sulphates.  The 
best  results  were  obtjiiLed  in  a  sulphate  solution  to  which 
an  excess  of  zinc  oxiile  was  added  after  neutralisation 
with  the  same  oxide  and  dilution.  The  original  Volhard 
method  and  Auchy's  modification  of  Stone's  method  give 
ideutical  results  as  shown  above,  but  they  are  about 
0*1  per  cent,  too  low.  The  results  in  the  table  are 
irregular,  although  the  duplicates  agree,  and  they  shov/ 
that,  whilst  nothing  definite  can  be  deduced  in  respect  to 
the  excess  of  zinc  oxide  and  the  manner  of  adding  it,  the 
neutralisation  and  standardisation  should  be  exactly  the 
same  each  time. — A.  W. 

Gold  and  Iridium ;  Separation  of .     Mietzschke. 

J.  Pharm.  Chim.,  1902, 15,  [2],  68. 

When  gold  containing  iridium  is  fused  in  a  clay  crucible 
in  a  muffle  for  1 — 2  hours  at  a  high  temperature,  the 
iridium  is  entirely  converted  into  silicate,  which  forms  a 
brownish-black  molten  mass  on  the  sides  and  bottom  of  the 
crucible.  The  gold  is  poured  off,  and  the  adherent  mass 
again  fused  in  the  same  crucible  with  a  mixture  of  litharge, 
reducing  agents,  and  fluxes.  The  button  of  lead-iridium  is 
then  refined  with  an  addition  of  silver.  The  separation  of 
silver  and  iridium  offers  no  difficulty. — A.  C.  W. 

ORGANIC— QUALIT A  Tl  VE. 

Cotton-seed   Oil;    Chemistry   of   Halphen's   Reaction  for 

.    P.N.   Kaikow.    Chem.-Zeit.,  1902,  26,  [1],  10  — 11. 

In  the  author's  opinion  the  active  substance  producing 
the  red  coloration  in  Halphen's  reaction  must  be  an 
imkuown  unsaturated  acid.  Taking  into  consideration 
facts  recorded  in  a  former  communication  (this  Journal, 
1901,  856),  there  appears  to  be  an  analogy  between  the 
reaction  and  changes  that  aldehydic  and  ketonic  com- 
pounds undergo  under  the  influence  of  free  sulphur. 
These  changes  may  take  place  in  two  directions.  Thus 
the  sulpho-aldehydes  or  sulphoketones  first  produced  may 
be  transformed  into  other  sulphur  compounds  with  the 
liberation  of  hydrogen  sulphide,  as  in  the  case  of  valeric 
aldehyde  :  — 

(a)  2C5Hi„0  +  S  =  CsHip  S  +  C,H,„03  ; 
(6)  CjHioS  -i-  4S  =  C5H6S3  +  2HjS  i 

or  there  may  be  a  condensation  to  sulphur-free  compounds 
with  the  liberation  of  free  sulphur  after  the  manner  of 
benzaldehyde : — 

(a)  2CSH5.COH  +  S  =  CjHj.CSH  +  CsHs.COOH; 
(ft)  2C6H5.CSH  =  C6H,.CH:CH.C6lf,  -H  2S. 
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Presumably  the  first  part  of  these  reactions  corresponds 
with  the  formation  of  the  red  coloration  in  Halphen's 
reaction,  and  the  second  part  with  the  disappearance  of 
the  colour  under  the  loog-contiuued  action  of  sunlight. 

The  liberation  of  liydrogeu  sulphide,  which  the  author 
has  observed  in  Halphen's  reaction,  evidently  points  to  a 
reaction  of  the  first  type  ;  and  if  a  reaction  like  that  of 
benzaUlehyde  also  occurs,  where  there  is  complete  re- 
generation of  the  sulphur,  a  small  amount  of  sulphur 
should  be  able,  after  a  sufficient  lapse  of  time,  to  render 
a  large  quantity  of  cotton-seed  oil  inactive  to  Halphen's 
test. 

In  order  to  decide  this  point,  2  mgrms.  of  flowers  of 
sulphur  were  added  to  one  of  two  flasks  containiog  100  c.c. 
of  ootton-seed  oil,  and  the  flasks  closed  and  exposed  to 
direct  sunlight  for  17  months.  In  each  case  the  oil  then 
only  gave  a  coloration  with  Halphen's  reagent  of  a  fifth  of 
the  intensity  of  that  produced  by  the  original  oil.  From 
this  it  appears  that  sunlight  alone,  if  its  action  be  coniinued 
sufficiently  long,  is  capable  of  modifying  the  active  sub- 
stance giving  Halphen's  reaction. 

It  was  shown  before  that  cotton-seed  oil  became  com- 
pletely inactive  when  exposed  to  direct  sunlight  with  a 
sufficient  quantity  of  sulphur.  From  the  above  experi 
ments  the  author  concludes  that  this  change  does  not 
take  place  under  the  influence  of  a  slight  amount  of 
sulphur,  and  that  therefore  reactions  of  the  benzaldehyde 
type  probably  do  not  occur.  The  presence  of  hydrogen 
sulphide  was  not  observed  in  the  flask  containing  the 
20  mgrms.  of  sulphur,  but  the  decomposing  action  of  light 
upon  that  compound  would  afford  a  satisfactory  explanation 
of  this.— C.  A.  M. 

Oxidising   Ferments  ;    Phenolphthalin  as   a  Reagent  for 

.     J.  H.   Kastle  and  O.  M.  Shedd.     Amer.  Chem.  J., 

1901,26,  [6],  526— ."iSg. 
Phenolphthalin  or  dihydroxytriphenylmethane  carbou'c 
acid  is  obtained  by  reducing  phenolphthalin  with  zinc  dust 
in  alkaline  solution.  It  is  rapidly  oxidised  by  oxidising 
agents  and  slowly  by  the  air  to  phenolphthalin,  the  formation 
of  which  is  made  evident  on  the  subsequent  addition  of 
alkali.  Phenolphthalin  is  a  very  convenient  substitute  for 
guaiacum  in  the  study  of  oxidising  ferments.  The  tests 
are  made  in  tubes  by  mixing  5  c.c.  of  the  extract  under 
investigation  with  1  c.c.  of  a  neutral  solution  of  the  sodium 
salt  of  phenolphthalin,  leaving  for  some  time  at  the 
ordinary  temperature,  and  then  adding  sufficient  l/20th 
normal  alkali  to  determine  an  alkaline  reaction.  Blank 
tests  should  always  be  made,  to  correct  for  the  slight 
oxidising  action  of  the  air.  The  authors  have  devoted  most 
of  their  atteution  to  the  study  of  the  oxydase  of  the  potato 
tuber ;  they  find,  however,  that  this  oxydase  is  widely 
distributed  in  other  vegetable  tissues,  but  amongst  animal 
secretions  they  have  so  far  onlj'  found  it  in  human  saliva. 
The  oxidntiou  of  guaiacum  by  potato  oxydase  is  very  rapid, 
but  not  instantaneous;  that  of  phenolphthalin  proceeds 
much  more  slowly.  The  rate  of  oxidation  can  easily  be 
followed  by  colorimetric  observations,  and  appears  to  be 
proportional  to  the  time  of  contact  up  to  a  certain  limit ; 
in  the  case  of  extracts  of  potato  cuticle,  the  maximum 
coloration  is  obtained  after  one  hour.  The  passage  of  air 
through  the  tubes  during  the  tests  in  no  way  increases  the 
oxidising  action ;  hence  it  is  concluded  that  the  potato- 
oxydase  is  not  a  catalytic  carrier  of  atmospheric  oxygen. 
All  the  tests  were  made  in  extracts  with  a  faint  acid 
reaction.  There  appears  to  be  a  complete  parallelism 
between  the  oxidation  of  guaiacum  and  that  of  phenol- 
phthalin by  extracts  of  living  tissues,  both  qualitatively 
and  as  regards  relative  intensity ;  tissues  which  possess 
this  property  also  turn  brown  when  exposed  to  the  air.  Thi? 
oxydase  is  evidently  not  identical  with  Loew's  "  catalase," 
which  decomposes  hydrogen  peroxide. — J.  F.  B, 

Milk  ;   Test  for  Boiled  and  Unboiled  .     Utz.     Pharm. 

Centralbl.,  42,  149  ;  through  Zeits.  angew.  Chem.,  1902, 

15,  [1],12. 
Hydrogkn   peroxide   and    paraphenylenediamine    solution 
are   simultaneously   added   to  the   sample  (SchafFer's  test). 


Unboiled  milk  becomes  blue  at  once  ;  boiled  milk  does  not 
give  the  reaction.  The  colour  does  not  appear  so  quickly 
If  the  milk  contain  a  sm.all  quantity  of  formaldehyde. 

—J.  N.  G. 

ORGANIC— QUANTITATIVE. 

Glt/cerins ;  Anati/sis  of  Commercial ,  bt/ the  inndijieil 

Manganese  Method.     J.  Gailhat.      Monit.  Scieiit.,  \'M>, 

16,  [722],  89—106. 
A  FTKit  describing  and  criticising  the  various  methods  em- 
ployed or  proposed  for  the  determination  of  glycerin,  the 
author  discusses  the  applic.ition  of  his  method  (Bull.  Soc. 
Chim.,  19U1,  25,  395)  to  the  examination  of  pure  and  crude 
glycerin. 

Preparation  of  Solutions  of  Pure  Glycerin.  —  The 
glycerin  redistilled  in  vacuo  and  containing  only  traces  of 
fatty  acids  was  washed  with  ether,  diluted  with  four  times 
its  volume  of  water,  treated  with  purified  animal  charcoal, 
and  filtered.  After  concentrating  the  liquid  on  the  water- 
hath,  again  diluting  it,  and  again  cuucentraling  it,  the 
product  contained  81) — 82  per  cent,  of  pure  glycerin,  and 
could  be  weighed  without  fear  of  hydration  during  the 
weighing. 

Action  of  the  Manganese  Solution  on  Solutions  of  Pure 
Gli/cerin. — On  treating  25  c.c,  of  a  solution  of  pure  glycerin 
(about  6  grms.  per  litre)  with  50  c.c.  of  potassium  per- 
manganate solution  (15  grms.  per  litre),  25  c.c.  of  a  15  per 
cent,  solution  of  manganese  sulphate,  and  25  c.c.  of  en- 
centrated  sulphuric  acid,  the  reaction  commences  before  the 
boiling  point  is  reached,  and  reducing  substances,  including 
formaldehyde  and  formic  acid,  are  liberated,  and  can  be 
detected  in  the  condensed  vapours.  If,  however,  the 
reaction  be  carried  out  by  boiling  the  liquid  for  at  least 
15  minutes  under  a  reflux  condenser,  and  the  liquid  nub- 
sequently  distilled,  the  distillate  is  free  from  reducing 
substances. 

The  same  facts  were  noted  when  the  glycerin  solu- 
tion was  treated  with  potassium  bichromate  and  sul- 
phuric ncid,  as  in  the  methods  of  Hehner  (this  Journal, 
1889,  4),  and  of  Richardson  and  Jaffe  (this  Journal,  1898, 
330),  showing  that  the  oxidation  is  incomplete  unless  tbe 
vapours  first  evolved  are  condensed  and  brought  into  action 
again. 

Deterinination  of  Glycerin  in  Phannaceuticai  Glycerins, 
—h-  glycerin  of  known  strength  is  diluted  so  that  a  litre 
contains  about  5 '  9  grms.  of  anhydrous  glycerin.  Let  this 
qtiantity  be  represented  by  Q,  whilst  P  represents  the 
weight  of  a  similar  quantity  of  the  glycerin  under  examina- 
tion, and  X  the  quantity  of  anhydrous  glycerin  present. 

Three  oxidising  mixtures  are  prepared,  each  containing 
potassium  permanganate  solution  (50  c.c),  manganese 
sulphate  solution  (25  c.c),  and  sulphuric  acid  (2u  c.c.)  of 
the  strengths  given  above.  The  first  of  these  is  titrated  at 
45°  C.  bv  adding  50  c.c.  of  seminormal  oxalic  solution,  and 
determining  the  excess  of  the  latter  with  decinormal  per- 
manganate solution.  To  the  other  two  are  added  respec- 
tively 25  c.c.  of  the  solution  of  the  standard  glycerin  and 
25  c.c.  of  the  solution  under  examination,  and  the  liquids 
ho'led  for  25  minutes  under  reflux  condensers.  They  are 
then  cooled  to  45°  C,  treated  with  10  c.c.  of  seminormal 
oxalic  acid,  and  titrated  with  decinormal  permanganate 
solution.  If  A  represent  the  amount  of  oxygen,  expressed 
in  e.c.  of  permanganate,  consumed  by  the  standard 
glycerin  solution,  and  B  the  quantity  consumed  by  the 
unknown  glycerin,  the  percentage  of  glycerin  in  the  latter 
is  calculated  by  means  of  the  equation — 

B 


100  X  Q  X  ? 
X ^ 

To  obtain  accurate  results  it  is  essential  to  have  the 
glycerin,  oxalic  acid,  and  permanganate  solutions  at  exactly 
the  same  temperature  during  the  titration. 

Analysis  of  Crude  Glycerins. — The  author  describes  the 
origin  of  the  impurities  found  in  commercial  glycerin,  and 
discusses  their  influence  on  the  determination  of  glycerin  by 
the  method  described  above. 

Volatile  Fatty  Acids  in  Soap  Works  Glycerins. — The 
volatile  acids  usually  amount  to  about  1  per  cent,  in  terms 
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of  sulphuric  acid,  but  in  ceitaiu  cases  exceed  2  per  ceut. 
The  author  subjected  500  grms.  of  these  acids  to  distillation 
under  a  pressure  of  20  mm.  in  Henninger's  apparatus,  and 
obtained  the  following  fractions  : — (I)  A  mixture  distilling 
below  40°  C,  and  consisting  of  acetic  and  butyric  acids  with 
traces  of  formic  acid ;  (2)  essentially  butyric  acid,  dis- 
tilling between  70^  and  H0°  C. ;  (H)  essentially  caproic 
acid,  distilling  between  125°  and  127°  C. ;  and  (4)  essen- 
tially caprylic  acid,  distilling  between  147"  and  1 4'.)°  C 
The  first  fraction  was  too  small  to  be  further  rectified,  and 
the  residue  of  volatile  acids  higher  than  caprylic  acid  was 
insignificant  in  comparison  with  the  quantity  of  glycerin 
(225  kilos.)  treated. 

The  influence  of  each  of  the  above-mentioned  acids  on  the 
author's  manganese  method  is  shown  by  experiments  given 
in  detail,  from  which  the  conclusion  is  arrived  at,  that  their 
action  is  negligible,  provided  that  the  active  oxygeu  iu  the 
solution  after  the  oxidation  of  the  glycerin  does  not  exceed 
one-tenth  of  that  introduced  in  the  50  c.c.  of  seminormal 
permanganate  solution. 

Action  of  Impurities  partiaUy  etiminated  bif  Treatment 
with  Lead  or  Silver  Salts. — An  allowance  for  this  can  be 
made  in  the  following  manner  :  — 250  c.c.  of  a  solution  of  the 
crude  glycerin  (about  5'9  x  2  grms.  of  glycerin  per  litre) 
are  treated  with  a  slight  excess  of  silver  nitrate  and  lead 
subacetate,  diluted  to  5u0  c.c,  and  filtered. 

A  second  portion  of  200  c.c.  of  the  same  solution  is 
treated  in  the  same  manner,  and  also  diluted  to  500  c.c. 
and  filtered.  The  first  solution  will  then  conta'n  a  quantity, 
X  (approximating  5  •  9  grms.  per  litre),  whilst  the  second  will 
only  contain  four-fifths  of  that  quantity  ;  but  both  will  con- 
tain in  solution  the  same  quantity  of  the  precipitates  formed 
by  the  impurities.  If  Z  represent  the  amount  of  oxygen 
required  for  the  oxidation  of  the  glycerin  in  25  c.c.  of  the 
first  solution,  and  z  that  consumed  by  the  impurities  in  the 
same  volume  of  liquid,  the  proportion  of  oxygen  consumed 
by  the  second  solution  will  be  represented  by  iZ  +  z. 


Further, 

if  Z  -1-  2  =  A ;  and  4Z  +  z  =  B  ; 

Z  -  4Z  =  A  -  B  ;  and 

Z  =  5  (A  -  B). 

Again,  if  C  represent  the  amount  of  oxygen  absorbed  by 
25  c.c.  of  the  standard  glycerin  solution  containing  a  grms. 
(approximately  5  9  gr'ns.)  of  glycerin,  and  x  represent  the 
amount  of  oxidisable  impurities  per  litre  in  terms  of  glycerin 
in  each  of  these  liquids — 

'S.  +  X  ^  A 
a  C* 

and 


whence 


and 


B 


4,. 

5^  ^  A  -  Jl 

r  c   • 


X   .  .5„  ( V"). 


The  author  states  that  he  has  applied  this  method  to  the 
examination  of  a  large  number  of  soap-works  glycerins,  and 
has  found  that,  provided  the  excess  of  active  oxygeu  iu  the 
liquid  after  oxidatiim  does  not  exceed  one-tenth  of  that 
originally  added,  the  action  of  the  impurities  not  pre 
cipitated,  may  be  neglected.  It  is  also  essential  that  the 
sohuion  should  contain  a  quantity  of  pure  glycerin 
approximating  5' 9  grms.  per  litre. 

The  method  is  illustrated  by  test  experiments,  and, 
according  to  the  author,  the  results  obtained,  with  the  pre- 
cautions mentioned  above,  are  more  accurate  than  those 
given  by  any  other  method. — C.  A.  M. 

Gallic  Arid  in  Tanning  Materials;   Detection   and  Deter- 
mination of .    M.  Spica.    (lazz.  chim.  ital.,  ISOI    31 

201.  Chem.-Zeit.,  1902,  26,  I'i],  Hep.  4—5. 
On  shaking  a  solution  of  gallic  acid  with   a    solution    of 
potassium  plumbite,  and  then  diluting  the  liquid  with  wafer, 


a  scarlet  coloration  is  produced.  This  reaction  is  not  given 
by  tannin,  and  can  therefore  be  employed  for  the  detection 
and  determination  of  gallic  acid  in  tanning  materials.  The 
reagent  is  prepared  by  treating  a  solution  of  lead  acetate 
with  potassium  hydro-xide  and  dissolving  the  precipitated 
lead  hydroxide  in  potassium  hydroxide  solution,  care  being 
taken  to  avoid  an  excess  of  the  latter.  — C.  A .  AI. 

Carbohydrates  ;  Method  of  Drying,  and  Determination  oj 

the  Water  of  Cri/stallisalionof .  K.  Schulze.  Cheiu.- 

Zeit.,  1902,'26,  [1],  7— a. 
.\rrKit  pointing  out  that  many  carbohydrates  uuderuo 
partial  decomposition,  when  heated  at  temperatures  iiot 
much  above  100°  C.,  the  author  describes  an  apparatus  with 
which  he  has  obtained  good  results.  This  consists  of  a 
copper  trough-shaped  vessel  containing  a  .solution  of  salt  or 
a  mixture  of  glycerin  and  water,  the  boiling  point  of  which 
is  somewhat  over  100°  C.  Through  this  trough  passes  a 
copper  tube,  about  30  cm.  in  length  by  2-5  em.  in  diameter, 
open  at  each  end.  A  gl.»ss  boat  containing  a  weighed 
quantity  of  the  substance  is  placed  in  this  tube  and  a  current 
of  dry  hydrogen  passed  through,  whilst  the  liquid  in  the 
bath  is  heated  to  the  boiling  point. 

In  this  way  maltose  is  readily  freed  from  its  water  of 
crystallisation,  as  is  also  the  case  with  stachyose  after  about 
30  minutes  heating.  KatKnose  mu^  first  be  heated  for 
about  an  hour  in  hydrogen  at  about  75°  C.  in  order  to 
prevent  fusion,  and  the  temperature  can  subsequently  be 
raised  to  100°  C.     Otherwise  it   fuses,  and  cannot  then   be 

completely    freed  from  water,   even  by  heating  at  105° 

110°  C. 

Secalose  (CisHjjO,,,),  a  carbohydrate  isolated  by  the 
author  from  rye,  rapidly  became  constant  in  weight  in  this 
apparatus.  On  the  other  hand,  lactose  only  lost  part  of  its 
water  of  crystallisation,  which  was  to  be  expected,  since  it 
is  ordinarily  necessary  to  heat  this  carbohydrate  to  130°  C. 
to  obtain  an  anhydrous  product. 

The  author  calls  attention  to  the  possibility  of  the  tempera- 
ture of  drying  iutiuenciug  the  analysis.  Thus  he  found  a 
sample  of  lupeose  dried  at  1 10°— 115°  C.  to  have  a  com- 
position corresponding  with  the  formula  Cr,H ,(,05,  whereas 
the  preparation  dried  at  100°  C.  in  hydrogen  gave  figures 
corresponding  with  the  formula  Ci2H2.i0i,.— C.  A.  M. 

Yeast;    Determination    of  Potato    Starch    in  .       A. 

Hebebrand.    Zeits.  Untersuch.  Nahr.  und  Genussm.,  1902 
5,  [2],  58-61. 

A  WEIGHED  quantity  (about  1  grm.)  of  the  yeast  containing 
potato  starch  is  rubbed  down  with  20  c.c.  of  sodium  carbonate 
solution  (coDtainicg  7  per  cent.  Na-^Cty,  and  a  slow  stream 
of  chlorine  gas  is  led  through  the  mixture  for  one  minute. 
150  c.c.  of  water  are  then  added  and  the  starch  allowed  to 
settle.  Several  successive  quantities  of  water  are  added, 
each  being  decanted  off,  and  the  sediment  of  starch  is' 
finally  brought  on  to  a  weighed  filter,  washed  with  water,  then 
with  alcohol,  ether,  and  light  petroleum  spirit  in  succession, 
dried  at  100°— 105°  C,  and  weighed.  It  may  be  assumed' 
that  the  potato  meal  originally  added  contained  80  per  cent, 
of  dry  starch.     The  process  gives  accurate  results. 

—  W.  P.  S. 
Malt ;  Analysis  and  Valuation  of .  F.  Cerny.  Oeaterr. 

Brauer- und  Hopfenzeit,  1902,   [2],   17;  through    Woch' 

fiir  Brau.,  1902,  19,  [4],  43—44. 

The  author  took  samples  of  malt  from  the  same  germinatincr 
couch  after  5,  7,  and  10  days  respectively  and  kilned  them'^ 
Part  of  each  sample  was  then  put  into  a  corn-tester,  and 
the  corns  accurately  cut  into  halves  j  there  were  thus 
obtained  germ-halves  and  awn-halves  for  each  perioil  of 
germination.  A  comparative  study  of  all  these  samples 
gave  a  very  good  indication  of  the  gradual  progression  of 
the  modification  of  the  eiidos]>erm  ton-ards  the  point  of  the 
corn.  The  mashing  of  the  whole  malt  samples  showed,  as 
might  be  expected,  very  inferior  results  for  the  five  days' 
germination  as  compared  with  the  seven  and  ten  days' 
.samples  ;  the  yield  from  the  two  latter  did  not  differ  very 
considerably.  The  maltose  content  [diastatic  power],  and 
the  colour  of  the  worts  increased  with  the  time  of  germina- 
tion.    The  sifted  meal  from   the  whole   malts   gave   paler 
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worts  tUaa  those  obtained  by  mushing  with  the  husks,  and  in 
this  case  the  maltose  content  was  lower  in  the  10  days' 
sample  than  in  the  seven  days.  The  cut  corns  were  also 
ground,  and  sifted  meals  were  prepared ;  the  awn-aloes 
were  far  more  difficult  to  grind  than  the  germ-halves  owing 
to  their  deficient  modification.  The  germ  halves  even  of 
the  five  days'  miilt  were  perfectly  modified,  in  fact  the  yield 
of  extract  from  the  germ-halves  decreased  from  the  5th  to 
the  7th  day,  owing  to  the  development  of  the  embryo. 
The  yield  of  extract  from  the  awn-halves  increased  very 
considerably  from  the  5th  to  the,  7th  day,  but  only  slightly 
from  the  7th  to  the  10th  day.  J'he  slight  difference  in  the 
latter  case  may  be  attributed  to  the  artificial  modification 
produced  by  the  fine  grinding.  The  maltose  content  rose 
in  both  halves  with  the  time  of  germination,  but  it  was  very 
deficient  in  the  wort  from  the  awn-halves  af  the  five  day 
malt.  The  colour  of  the  worts  iu  both  cases  increased  with 
the  time  of  germination,  but  was  about  twice  as  dark  iu  the 
worts  from  the  germ-halves  compared  with  those  of  the 
awn-halves.  The  worts  from  the  germ-halves  were  clear  in 
all  cases,  bnt  those  from  the  awn-halves  were  opalescent 
except  in  the  10-day  sample.  The  iodine  reaction  of  the 
mash  from  the  awn-halves  of  the  five-day  malt  was  still 
blue,  in  the  other  cases  it  was  normal. 

The  colouring  matter — apart  from  the  husks — increased 
with  the  lime  of  germination,  and  the  author  attributes  this 
to  the  production  of  some  readily  caramelised  substance, 
during  the  development  of  the  aerospire.  The  colouring 
matter  due  to  the  husks  also  increased  with  the  time  of 
germination,  showing  that  these  undergo  some  change  of 
a  like  nature. 

The  relative  weights  of  the  germ-halves  and  awn-halves 
showed  a  considerable  difference,  the  awn-halves  of  the 
five-day  malt  being  very  heavy. — J.  F.  B. 


Apples  and    some    of   their  Products  ;    Analysis   of  . 

C.  A.  Broivn,  jun.       J.  Amer.   Chem.   Soc.,   1901,  23 

[12],  8G9— 884. 
The  composition  of    the  edible  or  fleshy   portion  of  the 
apple  is  given  in  the  folio  wing  table  : — 


Ee- 
"Water.   ducing 
I  Sugars. 


TTnripe  apples, 
2  analyses. 

Summer  apples, 
t;  analyses. 

Winter  apples, 
31  analyses. 


80-67 
85-00 
83-16 


e-43 

7-10 
8-16 


Su- 
crose. 


Starch. 


Ash. 


Acids. 

as 
Malic. 


2-84 
3-36 
4- 16 


3-92 

0-27 

1-04 

0-28 

•• 

0-26 

1-14 
0-68 
0-69 


These  figures,  taken  together  with  other  determinations 
made  on  the  combined  pulp  and  marc  from  different 
varieties  of  fruit,  give  the  following  approximate  average 
percentage  composition  of  the  flesh  of  the  ripe  apple : — 
Water,  84-00:  ash,  0-30;  reducing  sugars,  8  00;  sucrose 
4-00;  starch,  0-00;  marc,  1 -80,  containing  cellulose,  0  90, 
pentosanes,  0-50,  and  lignin,  0-40;  free  acid,  calculated  as 
malic  acid,  0-60;  combined  aei  I  as  malic,  0-20;  pectins, 
0-40;  crude  fat,  0-.30;  proteiu.  li'lO;  undetermined 
(tannin,  &c.),  0-30.  The  composition  of  the  ash  of  the 
apple  is:— KjO,  55-94;  NajO.  0-31;  CaO,  4-43;  MgO, 
3-78;  FejOj,  0-95;  AljOj,  0-80;  CI,  0-39;  SiOa,  0-40  ; 
SO3,  2-66  ;  PjOj,  8-64  ;  COp,  21-60. 

The  composition  of  apple  juice  is  compared  in  the  next 
table  with  that  of  other  fruit  juices.  "  Second  pressings  " 
are  made  by  wetting  apple  pomace  with  water  and  re- 
pressing ;  they  are  used  extensively  for  jelly-making  and 
vinegar  stock. 


Kind  of  Juice. 


Summer  apples,  6  analyses. 
Winter  apples,  4  analyses. . 
"  Second  pres-sings  " 

Strawberry 

Red  raspberry 

Black  raspberry 

Black  cherry,  very  sweet. . . 
Red  cherry,  sour 


Specific 
Gravity. 

Solids. 

Reducing 
Sugars. 

Sucrose. 

Free  Acid, 
as  Malic. 

Ash. 

1-0502 

12-29 

6-76 

S-23 

0-72 

0-29 

1-U569 

13-96 

8-57 

8-40 

0-43 

U-27 

1-0376 

9-14 

6-87 

1-49 

Unde- 
termined. 

0-20 

1-0420 

9-6-1 

5-90 

0-89 

1-28 

0-61 

1-0463 

1101 

518 

2-31 

1-44 

0-60 

1-0567 

13-65 

9-52 

1-85 

0-60 

1-10S4 

•24-80 

16-35 

1-47 

0-79 

1-0461 

11-22 

7-33 

1-32 

0-57 

Pectnis. 


0-12 

0-12 
Unde- 


Albu-       Optical 
;minoids.    Rotation. 


0-03 
0-02 
Unde- 


termined.! termined. 


0-63 
0-88 
0-73 
0-30 
0-25 


0-38 
0-75 
0-38 
U-63 
0-56 


-  26-67 
-45-15 
-31-94 

-  5-28 
+    7-32 

-  25-20 
-29-80 
-12-96 


The  composition  of  samples 

of  cider  and  cider 

vinegar  of  known 

jurity  is  also  given 

:  — 

l?rv^?;.  solids. 

Ash. 

Reducing 

Sugars. 

Acetic 
Acid. 

Malic 
Acid. 

Alcohol. 

Pectins. 

Albu- 
minoids. 

Optical 

Rotation. 

1-0006          2-34 
1-0184          2-200 

0-29 
0-44 

0-32 
0-52 

0-61 
6-19 

0-25 
0-14 

5-51 
None 

0-04 
0-17 

0-02 
0-01 

—  2-34 

-  2-01 

In  regard  to  the  analytical  methods,  the  following  points 
are  noteworthy  :  — 

Moisture  and  Solids. — In  drying  at  100°  C.  it  is  impossible 
to  obtain  a  constant  weight,  owing  to  the  decompo.sition  of 
the  sugars,  levulose  in  particular.  The  method  adopted 
was  to  pack  a  perforated  brass  tube,  9x2  cm.,  with 
asbestos,  leaving  a  central  cavity  in  the  upper  half,  place 
the  tube  in  a  weighing  bottle,  run  about  5  c.e.  of  the  liquid 
into  the  cavity  in  the  asbestos,  re-weigh,  place  bottle  and 
tube  in  a  vacuum-drying  apparatus,  dry  at  70°  C,  first  with 
a  slight  current  of  air,  and  then  at  a  vacuum  of  25  ins. 
Dehydration  is  generally  complete  in  8  —  10  hours.  In  the 
case  of  fruits,  the  grated  pulp  was  transferred  to  the  per- 
forated tube,  which  was  only  one-quarter  filled  with  asbestos. 

The  percentage  of  solids  in  fruit  juices  may  be  calculated 
from  the  formula  :—  245  (.s-  —  1),  where  s  is  the  specific 
gravity.  The  results  are  generally  somewhat  nearer  to  the 
observed  solids  than  determinations  by  means  of  the  Brix 
hydrometer. 

Reducing  Sugars  were  calculated  as  invert  sugar  from 
the  weight  of  copper  reduced. 


Levulose  and  Dextrose  were  in  many  cases  separately 
determined.  In  the  presence  of  both  dextrose  and  sucrose, 
the  percentage  of  levulose,  I,  is  given  by  the  formula — 


G  (Jt   X    -  0-0323) 


where  u  —  i^'  is  the  algebraic  difference  between  polarlscope 
readings  taken  in  a  200  mm.  tube  at  15"  and  85°  C,  G  is 
the  specific  gravity  of  the  liquid,  and  /  the  difference  iu 
temperature  between  the  readings.  The  factor  —  0-0323 
represents  the  deviation  (Ventzke)  for  1°  C.  difference  of 
temperature  produced  by  1  grm.  of  levulose  in  100  c.c. 
The  percentage  of  levulose  and  the  copper-reducing  power 
being  known,  the  percentage  of  dextrose  can  be  calculated. 
Volumetric  determinations  by  Soxhlet  upon  solutions  of 
invert  sugar  have  shown  that,  for  the  same  volume  of 
Fehling's  solution  reduced,  I  part  of  levulose  corresponds 
to  0-924  part  of  dextrose.  The  author  has  found  by 
AUihn's  gravimetric  method  that  1  part  of  levulose  is  equal 
to  0-90  part  of  dextrose. 


I 
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Starch. — The  following  process  for  removal  of  the  reducing 
sugars,  which  is  combined  with  the  determiuatioD  of  the 
sugars,  is  the  most  expeditious : — 100  grms.  of  the  finely 
grated  pulp  are  washed  on  a  muslin  filter  with  cold  water, 
squeezing  the  muslin  after  each  addition,  until  the  filtrate 
amounts  to  2  litres.  Practically  all  the  starch  is  then 
washed  out  of  the  pulp.  After  standing  over-night  in  a 
tall  cylinder,  the  starch  is  deposited  in  a  compact  mass  ; 
the  liquid  is  then  siphoned  off,  and  used  for  the  determina- 
tions of  sugar  and  malic  acid.  The  starch  is  transferred  to 
a  hardened  filter  paper  and  w.ished ;  it  contains  some 
cellular  and  albuminoid  matter.  The  author  then  employed 
the  method  of  hydrolysis  by  diastase.  If  the  residue  on  the 
linen  filter  gives  a  reiiction  with  iodine,  the  starch  in  it  also 
should  be  determined  by  the  diastase  method. 

The  Marc  is  the  portion  of  the  fruit  insoluble  in  water. 
The  residue  on  the  muslin  filter  is  dried  at  100°  C.  in  a  di^h. 
The  marc  of  apples  consists  of  cellulose,  lignin,  and  pento- 
sans, with  traces  of  ash  and  albuminoid  matter.  The 
cellulose  is  separ.ated  by  the  chloriuation  process  of  Cross 
and  Bevan.  The  pentosans  are  best  determined  bj'  dis- 
tilling the  dry  marc  with  12  per  cent,  hydrochloric  acid,  and 
precipitating  the  furfural  in  the  distillate  by  phloroglucol. 
The  lignin  is  then  found  by  difference. 

Pectins  were  determined  by  evaporating  the  fruit  extract, 
juice,  &c.,  to  a  small  volume,  precipitating  with  a  large 
excess  of  95  per  cent,  alcohol,  allowing  to  stand  over-night, 
collecting  the  precipitate  in  a  Gooch  crucible,  and  washing 
with  alcohol.  After  drying  at  lOo"  C.  to  constant  weight, 
the  residue  was  burnt  and  the  loss  estimated  as  pectins. 

—A.  C.  W. 

Formaldehyde;    Detection  and    Determination   of  Methyl 

Alcohol  in Duyk.   J.  Pharm.  Chim.,  1903, 15    ['J], 

69—70. 

Ammonia  is  added,  drop  by  drop,  to  lUO  c.c.  of  the  aldehyde 
diluted  with  50  c.c.  of  water,  the  ve.-sel  being  cooled.  After 
standing  .several  hours,  the  liquid  should  be  alkaline  to  phenol 
phthalein  ;  otherwise  a  few  more  drops  of  ammonia  are 
added.  Sodium  carbonate  is  now  added,  to  ensure  the 
stability  of  the  hexamethyleuetetramiue  producid,  and  the 
liquid  distilled.  The  loo  c.c.  of  di.,tillate  are  neutralised 
with  sulphuiie  acid  and  redistilled  under  a  bulb  tube.  The 
fractions  boiling  between  6.i'  and  100°  C.  are  again  distilled 
in  such  a  manner  that  finally  a  fraction  is  produced 
containing  about  three-quarters  of  its  volume  of  methyl 
alcohol.  This  fraction  eoulaius,  as  a  rule,  traces  of  the 
impurities  of  methyl  alcohol — acetone,  methj  1  formate  and 
acetate — or  of  the  substances  used  to  denature  it.  The 
melhyl  alcolud  is  then  converted  into  methyl  iodide  bv 
allowing  5  c.c.  to  stand  for  some  hours  wiih  10  grms.  of 
iodiue  and  2  grms.  of  red  phosphorus,  heating  umli-r  an 
inverted  condenser,  and  distilling,  the  methyl  iodide  being 
condensed  in  a  receiver  containing  water,  and  iis  volume 
measured.  It  is  unnecessary  to  apply  corr<-ctions  for  the 
impurities  which  accompany  the  methyl  alcohol  ;  their 
quantity  is  su.all,  and  they  compensate  for  the  inevitable 
losses     of    methyl    alcohol.       I!y    means    of    this    process, 

commercial  formaldehydes   have  been  found  to  couiain  3 

10  per  cent,  of  methyl  alcohol. — A.  C.  W. 

Methyl   AiUhranilate ;  Dctecliuii   and  Determination   oj 
.     E.  Erdmann.     Ber.,  1902,  35,  [1],  24—27. 

Whew  methjl  anthranilate  is  precipitated  from  essential 
oils  by  sulphuric  acid  (this  Journal,  1901,  289,  1139), 
other  ba*es  are  separated  simultaneously.  Since  uieihyl 
anthranilate  is  the  only  primary  base  yet  found  in  essential 
oils,  the  property  of  primary  aromatic  bases  of  forming 
azo  dyestuffs  may  be  utilised  for  its  determination.  For 
this  purpose  a  soluble  dyestulf,  e.cj.,  the  compound  with 
^naphthol  disulphonio  acid  R,  may  be  used,  and  a  colon- 
metric  process  adopted.  If,  however,  more  than  fractions 
of  a  milligram  of  the  ester  are  in  question,  it  is  preferable 
to  bnng  the  diazotised  solution  to  a  definite  volume,  and 
titraie  with  it  an  alkaline  solution  of  /3-naphthol.  The 
end-point  is  then  exactly  obtained  by  using  a  diazo  com- 
pound and  naphthol  solution  as  external  indicators.  The 
insoluble  dyestuff  is  yellowish-red  in  colour. 


An  example  i>  given  :  0'3  grm.  of  methyl  anthranilate 
was  dissolved  in  benzyl  acetate  to  100  c.c. ;  30  c.c.  of  this 
solution  were  diluted  with  60  c.c.  of  ether,  and  shaken 
six  times  with  quantities  of  4  c.c.  of  hydrochloric  acid 
(15  per  cent.).  The  hydrochloric  acid  solution  was  di- 
azotised, made  up  to  50  c.c,  and  titrated  against  10  c.c.  of 
0-5  per  cent,  solution  of  fl-naphthol,  to  which  the  necessary 
volume  of  strong  soda  solution  had  been  added.  Found  : 
0-08913  grm.  of  methyl  anthranilate  =  99  per  cent.  Even 
0'3  c.c.  of  the  .same  benzyl  acetate  solution  (containing 
0-0009  grm.  of  methyl  anthranilate),  when  treated  in  a 
similar  manner,  gave  a  considerable  precipitate. 

The  determination  may  be  conducted  in  the  presence  of 
theesterof  metbylanthranilic  acid  (this  Journal.  1900,848). 
If  nitrite  solution  be  added  slowly  to  the  acid  solution  of 
the  methyl  esters  of  anthranilic  and  metbylanthranilic 
acids,  the  primary  base  is  first  diazotised,  then  the  .solution 
suddenly  becomes  turbid,  owing  to  the  formation  of  uitroso- 
methylanthranilic  acid  methyl  ester,  which  is,  however, 
soluble  in  much  water.  Nitrite  solution  is  added  until 
nitrous  acid  is  in  excess,  (hen  the  oily  nilroso  compound 
is  extracted  by  ether,  and  the  determination  conducted  as 
before. 

An  orange  flower  oil,  described  as  "  Essence  de  Neroli 
Peiales  Bigarade,"  was  found  to  contain  0-276  and  0-264 
per  cent,  of  methyl  authranilate  in  two  experiments.  In 
this  case,  the  diazotised  solution  was  extracted  with  ether 
to  remove  oily  substances.  A  jasmine  extract,  of  the 
consistency  of  soft  wax,  obtained  by  extraction  with 
light  petroleum  spirit,  was  distilled  with  steam,  the  distillate 
(600  c.c.  from  20  grms.  of  substance)  four  times  extracted 
with  quantities  of  250  c.c.  of  ether,  the  ethereal  solution 
evaporated  io  25  c.c,  and  extracted  by  hydrochloric  acid. 
100  grms.  of  jasmine  extract  were  found  to  contain  7-34 
and  7-41  mgrms.  of  methyl  authranilate  in  two  separate 
experiments. — A.  C.  W. 

Diyitoxin  in  Digitalis   Leaves  ;     Determination   of   . 

W.  Stoeder.  Oesterr.  Zeits.  fur  Pharm.,  39,  [35],  .S86. 
TwENxr  grms.  of  the  dried  powdered  leaves  are  treated 
with  200  c.c.  of  water,  and  heated  on  the  water-bath  in  a 
tared  flask  for  an  hour,  with  frequent  and  thorough 
agitation.  The  mixture  is  cooled,  made  up  to  220  grms., 
strained,  pressed,  and  150  grms.  of  the  Hquid  (=15  grms. 
of  the  leaves)  filtered  ofi'.  This  filtrate  is  shaken  out  in  a 
separator  with  5  c.c.  of  ammonia,  and  70  c.c.  of  chloroform, 
the  mixture  being  well  shaken  together  at  intervals  for  two 
hours ;  1  c.c.  of  the  clear  aqueous  liquid  is  then  withdrawn, 
shaken  with  5  c.c.  of  ether,  the  ethereal  layer  withdrawn' 
evaporated,  and  the  residue  taken  up  with  2  c.c.  of  glacial 
acetic  acid  containing  a  trace  of  ferric  chloride  solution.  A 
little  of  this  solution  floated  over  sulphuric  acid  should  not 
show  a  reddish  zone  with  a  blue  colour.  60  grms.  of  the 
chloroform  extract  (  =  12  grms.  of  the  leaves)  are  then  taken 
and  filtered,  ihe  filter  and  the  containing  flask  being  washed 
with  a  little  chloroform.  The  chloroform  is  then  distilled 
off,  until  about  2  c.c.  of  residue  is  left ;  when  cool,  this  is 
treated  with  10  c.c.  of  ether,  filtered,  the  filter  washed 
through  with  a  little  more  ether,  50  c.c.  of  light  petroleum 
spirit  added  to  the  filtrate  and  the  mixture  allowed  to 
stand  for  24  hours.  The  supernatant  petroleum  spirit  is 
then  decanted,  the  precipitated  digitoxin  washed  with  a 
further  addition  of  5  c.c.  of  petroleum  spirit,  the  precipitate 
dried  for  half-an-hour  at  100"  C.  and  finally  to  constant 
weight  in  an  exsiccator.  This  final  weight  should  be 
between  0-0375  and  0-0525  grm.  and  the  digitoxin  should 
be  of  a  bright  yellow  colour.  0-005  grm.  of  it  should  give 
the  characteristic  colour  reaction  when  treated  as  above, 
with  acetic  acid,  ferric  chloride,  and  sulphuric  acid. 

—J.  O.  B. 

Methoxyl ;  Determination  of ,  in  Substances  contain- 
ing Sulphur.  F.  Kaufler.  Monatsh.  fiir  Chem  1901 
22,  [10],  1105—1108. 

The  principle  of  this  method  consists  in  saponifying  the 
compound  by  boiling  potash  and  passing  the  alcohol  vapour, 
after  drying  by  means  of  ignited  copper  sulphate,  into' 
hydnodic  acid,  kept  cool  by  a  mixture  of  ice  and  salt;  the 
methyl  iodide  can  afterwards  be  distilled  off  and  collected  in 
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silver  nitrate  solution.  In  this  way  the  furmation  of  mer- 
captan  in  the  bydriodic  acid  is  avoided,  since  no  hydrogen 
sulphide  or  sulphur  dioxide  can  be  evolved  from  the 
mixture  of  the  compound  and  potash.  The  saponification 
vessel  consists  of  a  fractionating  flask  having  a  capacity  of 
15  c.c,  and  provided  with  an  outlet  tube  which  is  bent  at  right 
angles  and  is  connected  with  a  U-tube  charged  with  ignited 
copper-sulphate  pumice;  liext  comes  a  Winkler's  absorption 
apparatus  containing  hydriodic  acid  and  finally  the  Zeisel 
apparatus.  In  order  to  allow  of  a  slow  current  of  air  being 
drawn  through  the  apparatus,  the  methyl  iodide  is  collected 
in  a  fractionating  flask,  the  side  tube  of  which  passes  into  a 
smaller  fractionating  flask  also  tilled  with  silver  nitrate 
solution;  the  side  tube  of  the  latter  flask  is  connected  with 
the  pump.  The  air  passed  through  must  be  freed  from  acid 
by  means  of  an  alkali  washing  flask,  and  then  dried  by 
passing  through  concentrated  sulphuric  acid.  The  method 
is  carried  out  as  follows  : — When  a  regular  stream  of  air  is 
passing  through  all  parts  of  the  apparatus,  the  substance, 
contained  in  a  weighing  tube,  is  introduced  into  the  saponifi- 
cation flask  together  with  3  to  6  c.c.  of  caustic  potash 
solution  (sp.  gr.  I  •27).  At  the  same  time  the  Winkler 
apparatus  containing  hydriodic  acid  (sp.  gr  1-7)  is  cooled 
by  means  of  a  mixture  of  ice  and  salt,  while  the  copper 
sulphate  U-tube  is  placed  in  a  beaker  of  water  at  80^  —90". 
The  saponification  flask  is  slowly  heated  in  an  oil  or  glycerin 
bath  so  that  gentle  boiling  takes  place  and  this  is  continued 
until  the  contents  of  the  flask  becomes  syrupy  or  solid.  The 
heating  bath  is  then  removed  and  after  the  flask  has  cooled 
in  the  current  of  air,  more  alkali  is  added  and  distillation 
proceeded  with  as  before.  When  this  is  complete,  the 
cooling  mixture  is  removed  and  the  Winkler  apparatus 
dried  and  left  at  the  ordinary  temperature  for  half  an  hour, 
after  which  the  hydriodic  acid  is  heated  by  immersing  the 
lowest  winding  of  the  apparatus  in  an  oil  or  glyoerin  bath 
and  gradually  raismg  the  latter  to  140" — 150' ;  during  the 
heating  it  is  advisable  to  increase  the  flow  of  air.  When  all 
the  methyl  iodide  has  distilled  over,  the  heating  bath  is 
allowed  to  cool  and  the  silver  iodide  then  separated  and 
weighed.  The  hydriodic  acid  may  be  used  several  times 
in  succession  as  it  only  undergoes  slight  dilution  during 
each  operation.  Test  experiments  with  potassium  methyl 
sulphate,  dimethyl  sulphate,  methyl  benzenesulphonate, 
mono-  and  dimeth}-!  sulphobenzoate  gave  good  results.  The 
method  can  be  employed  to  differentiate  between  methyl 
groups  of  esters  and  of  ethers. — T.  H.  P. 


XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

Partially  Miscible  Liquids  near  the  Critical  Point. 
J.  Friedliiuder.     Zeits.  Phys.  Chem.,  1901,  38,  385—440. 

Most  of  the  experiments  conducted  by  the  author  were  with 
mixtures  of  isobutyric  acid  and  water.  With  such  mixtures, 
the  temperatures  at  which  the  liquid  becomes  milkj'  on 
cooling  is  usually  0'02°'  below  that  at  which  it  becomes 
clear  on  warming,  and  the  mean  of  these  two  temperatures 
is  taken  as  the  saturation  point ;  this  point  can  be  deter- 
mined withinO'Ol' — 0-02",  provided  that  the  composition  of 
the  mixture  does  not  differ  by  more  than  10  per  cent,  from 
the  critical  proportions.  Solutions  which  have  approximately 
the  critical  composition  exhibit  a  bluish  opalescence  at 
temperatures  up  to  10°  above  the  well-defined  saturatiou- 
pomt,  but,  unlike  a  colophonium  emulsion,  this  opalescence 
is  not  affected  by  time,  and  the  volume,  electrical  con- 
ductivity, and  internal  friction  of  the  liquid  remain  constant 
during  a  number  of  hours.  The  temperature  coeflicient  of 
internal  friction  increases  very  greatly  in  the  neighbourhood 
of  the  critical  point,  the  maximum  (34-3  per  cent,  per 
degree  C.)  being  attained  with  a  mixture  of  the  critical 
composition  within  0*15^  of  the  critical  temperature 
(.25' 8°  C).  Similar  observations  were  made  with  mixtures 
of  phenol  and  water,  and  of  benzene,  water  and  acetic  acid. 
Analogous  results  were  also  found  for  the  opalescence,  which 
increases  greatly  as  the  liquid  approaches  the  critical 
mixture.  The  cocHicient  of  expansion,  conductivity,  and 
refractive  index  of  the  solutions  do  not,  however,  show  any 
marked  variation  w  heu  the  critical  state  is  approached,  but 
change  quite  regularly  and  continuously. — A.  S. 


Catalytic  Reaclions  ;  Muttial  Influence  of  Tivo  ,  in  the 

Same  Medium.    A.  Copp.adoro.    Gaz.  chim.  ital.,  31,  [1], 
425—450;  Chem.  Centr.,  1901,  2,  [6],  386. 

The  author  made  a  8e»ies  of  experiments  in  order  to 
ascertain  whether,  if  two  catalytic  reactions  were  proceeding 
in  one  and  the  same  medium,  these  had  any  influence  on  one 
another.  The  experiments  comprised  the  study,  on  the 
one  hand,  of  the  inversion  of  sugar  by  acid  in  a  solution 
containing  methyl  acetate,  and  in  one  free  from  that  sub- 
stance, and,  on  the  other  hand,  the  hydroljsis  of  methyl 
acetate  by  acid  in  the  presence  and  absence  of  sugar.  The 
results  show  that  with  concentrated  acid  solutions,  in  both 
cases,  the  catalytic  reactions  are  without  influence  on  one 
another.  In  dilute  solutions,  the  decomposition  of  methyl 
acetate  is  increased  by  the  presence  of  sugar,  but  the  author 
shows  that  this  is  due,  not  to  a  chemical  action  of  the  sugar 
on  the  acetiite,  but  to  the  fact  that  the  presence  of  sugar  in 
solution  diminishes  the  quantity  of  water,  and  so  increases 
the  concentration  of  the  acid,  and  consequently  the 
"  reaction-constant."  In  dilute  solutions,  also,  the  inver- 
sion of  sugar  is  diminished  by  the  presence  of  methyl 
acetate,  but  this  can  be  explained  by  the  modification  in 
the  nature  of  the  medium  caused  by  the  presence  of  the 
methyl  acetate.  The  author  concludes  that  if  two  catalytic 
reactions  proceed  simultaneously  in  the  same  medium,  they 
are  without  influence  on  one  another. — A.S. 

Radio- Active  Lead.     F.  Giesel.     Ber.,  35,  [1], 
102—105. 

The  author  describes  hie  radio-active  lead,  and  criticises  the 
deductions  of  Hofmann  and  Strauss.  From  2,000  kilos,  of 
uranium  mineral, he  obtained  active  barium  radium  bromide, 
and  from  this,  by  separation  with  ammonia  and  sulphuretted 
hydrogen,  he  got  three  mgrms.  of  a  radio  active  substance 
which  gave  an  effect  equ-al  to  the  best  radium  prepara- 
tions, and  which  unexpectedly  gives  a  strong  emission  of 
rays  after  a  year.  The  spectrum  of  this  substance,  accord- 
ing to  Deraar>;ay,  shows  that  it  consists  almost  entirely  of 
lead  salt  ;  there  are  two  lines  iu  the  spectrum  fur  which  no 
explanation  can  be  given  (\  3659-6  and  \  4116'8),  and  the 
radium  spectrum  is  entirely  ab>ent.  Deraar^ay  suggests 
that  the  radio-activity  is  due  to  a  hypothetical  body  having 
these  two  lines. 

Debierne  having  shown  that  activity  in  barium  can  be 
induced  artificially  by  actinium,  the  author  supposes  that 
the  lead  salts  may  have  induced  activity  from  the  radium  in  the 
original  preparations.  He  also  distinguishes  between  radio- 
activity and  phosphorescence,  and  states  that  radio-active 
substances  emit  Becquerel  rays.  Since  his  radio-lead 
has  remained  active  for  a  year,  he  considers  that  he  has 
some  active  substance  present,  while  the  radio-lead  of 
Hofmann  and  .Strauss  loses  its  activity  in  some  months. 
His  preparation  contains  so  little  of  any  rare  foreign  matter 
as  shown  by  spectrum  analysis,  that  he  thinks  the  pre- 
paration of  Hofmann  and  Strauss  could  not  be  sufficiently 
pure  for  atomic  weight  estimation.  For  the  varying  results 
of  the  latter  preparation,  see  this  Journal,  1901,  290,  625. 
He  also  desires  distinction  to  be  made  between  radio-lead 
and  radio-active  lead  (induced). — A.  M. 

Chlorine  ;   Preparation  of  [  Laboratory'^  by  means  of 

Permanganates.  C.  Graebe.  Ber.,  1902,  35,  [IJ. 
43—45. 
TuE  author  finds  that  the  preparation  of  chlorine  by 
means  of  a  permanganate  is  most  economical  when  solid 
potassium  permanganate  is  made  use  of.  The  so-called 
commercial  salt  is,  however,  quite  unsuitable  for  the 
purpose,  as  it  only  yields  about  15 — 16  per  cent,  of  the 
quantity  of  chlorine  obtained  from  crystallised  perman- 
ganate. The  gas  prepared  in  this  way  costs  about  double 
that  obtained  by  using  sodium  chlorate,  but  it  has  the 
advantage  of  containing  no  admixed  chlorine  dioxide. 
The  size  of  apparatus  employed  is  the  same  for  both 
methods,  but  when  sodium  chlorate  is  used,  the  salt  is 
added  gradually  to  the  acid  and  is  at  once  decomposed, 
so  that  the  evolution  of  gas  may  be  stopped  immediately  if 
required.  With  poUissium  permanganate,  the  apparatiis 
previously  described  by  the   author  is  employed  (see  this 
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Joarnal,  1901,  473),  the  solid  salt  being  placed  in  the  flask   ' 
and  concentrated  hydrocVjlorie  acid  allowed   to  fall  on  it   \ 
from  a  dropping  funnel,  the  lower  end  of  which   is  turned    I 
up  in  order  to  obtain  a  constant  pressure  of  sas.     Chlorine 
be^ns    to    coir.e    off     in     the    cold,    manganese    dioxide 
separating  and  the  liquid  becoming  warm  ;    the  flask  must 
afterwards  be  heated  to  complete  the  evolution  of  gas.     An 
excess  of   hydrochloric    acid   is   necessary,    suitable    pro- 
portions    being     10    mots,     of    acid    to    1     mol.    of    the 
permanganate   or   60 — 65   c.c.  of  acid  of  sp.   gr.   117  to 
10  grms.  of  the  salt ;  using  these  quantities,   U  -2  grms.  of 
chlorine  are  obtained. — T.  H.  P. 

Sulphur;    Basic   Properties   of  .      A.    Edinger   and 

J.  B.  Ekeley.  Ber.,  1902,  35,  [1],  96—98. 
The  authors  have  previously  shown  (Ber.,  1900,  33. 
3769)  that  the  action  of  sulphur  chloride  on  aromatic 
amines  gives  rise  to  certain  chloro-products  together  with 
a  series  of  bases  which  contain  a  sulphur-ring  supposed  to 
have  the  form — 

/\ 
C        C 

'  I 

c      c 

It  is,  however,  now  found  that  the  sulphur  present 
exercises  a  basic  function,  as  is  shown  by  the  following 
products  of  the  action  of  moderately  concentrated  nitric 
acid  on  these  compounds :  Thioquinanthrene  tetranitrate. 
Ci3H,.2N2S2,4HNO;„2H20,  and  the  tetranilrates  ot 
p-toluthioquinanthrene,  and  of  the  base  yielded 
o-toluquinone.  The  authors  heuce  consider  tli.it 
sulphur-ring  is  of  the  form — - 
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the  formula  of  thioquinanthrene  then  bcing- 


This  view  is  supported  by  the  action  of  acetyl  chloride 
on  the  bases,  whereby  the  hydrochlorides  of  the  corre- 
sponding acetylated  bases  are  obtained ;  thus  thioquin- 
anthrene yields  acetylthioquinanthrene  hyilrochloride, 
Cn2H|802N2S2,  2HCI.  The  acetyl  group  in  such  compound^ 
is  very  loosely  combined  with  the  sulphur  atom  and  is 
removed  by  gently  heating  with  water.  The  bases  form 
disulphates,  that  of  thioquinanthrene  having  the  composition, 
CiaHijNjSj,  2HjS0j.— T.  H.  P. 

Higher   Hydroperoxides  ;     Existence   of    .     A.   Bach. 

Ber.,  1902,  35,  [1],  158—160. 

The  author  points  out  that  Ramsay's  criticisms  (this 
Journal,  1901,  1254),  of  the  author's  work  on  this  subject 
(this  Journal,  1900,  S63),  are  based  on  a  misunderstanding. 
In  answer  to  .Armstrong's  criticisms  (Proc.  Chem.  Soc, 
1900,  16,  134),  the  author  brings  forward  fresh  experi- 
mental evidence,  showing  that  mixtures  of  hydrogen 
peroxide  solution  with  ordinary  sulphuric  or  acetic  acid  give, 
on  titration  with  permanganate,  the  theoretical  quantities 
of  ox»geu.  Hence  the  action  of  ordinary  sulphuric  acid 
on  hydrogen  peroxide  gives  rise  to  no  compound  ("  persul- 
phuric  acid ")  which  does  not  react  with  permanganate. 
The  author  concludes  that  the  excess  of  oxygen  found  by 
him  in  the  analysis  of  a  peroxide  solution  prepared  from 


potassium  tetroxide  and  ordinary  sulphuric  acid  could  not 
be  due  to  the  catalytic  decomposition  of  a  substance  not 
acted  on  by  permanganate. — T.  H.  P. 

Sodium    Hydride;     Preparation   and   Properties    of . 

H.  Moissan.     Comptes  Rend.,  134,  [2],  71—75. 

Sodium  hydride,  NaH,  is  obtained  by  heating  sodium  in 
carefully  purified  hydrogen  at  360° — 400^  C.  Transparent 
colourless  crystals,  soluble  in  melted  sodium,  attack*  d 
rapidly,  even  with  incandescence,  by  the  moisture  in  ordi- 
nary air,  taking  fire  in  oxygen  at  230°  C.,Jn  fluorine  or 
chlorine  at  the  ordinary  temperature,  decomposed  explosively 
when  (heated  with  oxidisers  such  as  potassium  chlorate,  or 
when  projected  into  strong  mineral  acids.  Heated  in  vacuo, 
it  is  resolved  into  its  elements  below  the  temperature  at 
which  metallic  sodium  attacks  glass. — J.  T.  D. 

Potassiiim   Hydride.     H.   Moissan.     Comptes  Rend.,  134, 

[1],18— 21. 
When  hydrogen  is  passed  over  potassium  at  160°  C,  there 
is  formed  a  hydride,  KH.  The  substance  is  white,  crystal 
line,  rapidly  decomposed  by  water,  takes  fire  at  the  ordinary 
temperature  in  fluorine,  chlorine,  or  dry  oxygen,  possesses 
extremely  strong  reducing  powers,  and  is  very  similar,  both 
in  appearance  and  in  properties,  to  calcium  hydride. 

■  —J.  T.  D. 

Strontium  Hi/dride ;    Preparation  and  Properties  of  ■ . 

H.  Gautier.  Comptes  Rend  ,  134,  [2],  100—103. 
By  carefully  heating  the  strontium-cadmium  alloy  (this 
Journal  1902,  121)  in  an  atmosphere  of  pure  dry  hy- 
drogen at  a  low  red  heat,  maintaining  a  lower  temperature 
in  the  part  of  the  apparatus  not  containing  the  alloy,  the 
whole  of  the  cadmium  is  gradually  expelled,  and  strontium 
hydride,  SrHj  formed.  If  the  temperature  be  now  raised  till 
the  hydride  just  fuses,  it  is  rendered  more  compact  and  less 
easily  alterable.  The  hydride  is  a  white  soli<l,  which  decom- 
poses water  with  remarkable  vigour,  and  is  in  all  its 
properties  similar  to  calcium  hydride. — J.  T.  D. 

Cupric  Hydi'u.ride  ;  Action  of ,  on  Aqueous  Sidntions 

of  Metallic  Salts.     A.   Mailhe.     Comptes  Rend.,  134, 
[4],  233—236. 

The  author  has  extended  his  work  (this  .lournal,  1901, 
943;  1902,  173)  to  solutions  of  metallic  nitrates.  Mixed 
basic  salts  of  the  formula  M(N03)2,  3CuO,  SHjO,  were 
formed  with  zinc,  cobalt,  and  nickel,  all  in  green  hexagonal 
plates  isomorphous  with  the  basic  cupric  nitrate — 

Cu(N03)2.3Cu0.3H20. 

A  similar  salt  was  obtained  with  manganese,  but  only  in 
verv  small  amount  and  with  great  difficulty.  Cadmium 
gave  a  salt  of  the  formula  Cd(N03)2.CuO  SHoO  ;  lead  and 
mercury  formed  basic  lead  and  mercuric  nitrates  respec- 
tively, while  iron  and  aluminium  were  completely  displaced 
from  their  nitrates. — J.  T.  D. 

Alumina    and    Ferric    0.ride   at    Incipient     White  Heat; 

Mutual  Aeliim  of .     H.  Warth.     Chem.  News,  1901, 

84,  [2196],  305! 
I.N  the  course  of  an  examination  of  gibbsite  (Al.^Oj.SHoO) 
from  the  Madras  Presidency,  possessing  a  pale  reddish 
colour  due  to  ferric  oxide,  the  author  observed  that  the 
mineral  turned  perfecth*  white  when  heated  over  the  blow- 
pipe flame.  From  further  experiments  with  precipitated 
alumina  and  ferric  oxide,  it  was  found  that  even  with  as 
much  as  7  per  cent,  of  FcjOa  in  the  mixed  oxides,  complete 
decolorisation  ensued  on  heating  over  the  blowpipe  flame, 
but  beyond  this  proportion,  there  was  a  slowly  increasing 
brown  tint,  which  was  well  pronounced  with  18  per  cent,  of 
Fe203 ;  the  brownish  tint  continued  up  to  34  per  cent,  of 
FcjOs,  without  any  admixture  of  red.  The  absence  of 
ferrous  oxide  .and  of  magnetic  oxide  (FcjO^)  in  the  mixture, 
after  heating  over  the  blowpipe  flame,  was  proved.  It  is 
worthy  of  note  that  whilst  ferric  oxide  by  itself  has,  at  the 
temperature  of  the  blowpipe  flame,  a  decided  tendency  to 
change  into  magnetic  oxide  ( FenO^),  this  tendency  is  checked 
by  the  presence  of  alumina.  On  the  other  hand,  a  mixture 
of  alumina,  with  6  •  8  per  cent,  of  finely-pulverised  magnetic 
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oxide,  after  careful  ignition,  also  acquired  a  brown  tint,  and 
a  test  showed  that  the  iron  had  been  oompietely  converted 
into  ferric  oxide. — A.  S. 

Potassium  Ci/anide  and  Cuprous  Stilphoci/anide  ; 
Tnteraction  of- .    H.  It/.if,'.    Ber.,  35,  [11,  lOG— 110. 

TnB  author  is  engaged  on  the  preparation  of  complex 
anions  with  a  view  to  examining  their  stability.  .Several 
double  cyanides  of  potassium  and  copper  have  been 
described,  which  the  author  groups  under  three  classes  ; 
i.  KCv,  Cu„Cv»  +  H,0  :  ii.  2KCv,  CusCy,,  and  iii.  6KCv. 
CujCjv.  A"d"ouble  sulphocyanide,  CuCNS,  12KCNS,  is 
known,  which  is  only  stable  in  concentrated  solution. 

By  boiling  cuprous  sulphocj'anide  with  potassium  cyanide 
solution,  and  filtering,  the  compound  KOv,  CuoCvo  +  HoO 
was  unexpeetedlv  obtained.  It  cannot  be  produced  by 
direct  action  of  potassium  and  cuprous  cyanides.  Bj- 
concentr.iting  the  filtrate,  substances  represented  bv  2KCy, 
CiuCv.,.  and  Cu,,Cy„,  4KnN,  2KCNS  ¥  H,0  were  obtained. 
The  first  two  agree  with  the  above  compounds  i.  and  ii.  got 
by  other  means,  and  the  last  resembles  iii.  with  2KCNS 
replacing  2KCN.  It  is  verv  soluble  in  water,  and  gives 
peculiar  reactions  with  CuSOj  and  HgCU  which  point  to 
the  presence  of  a  hitherto  unknown  anion. 

Mercurt/  Sulphoci/ano-ci/anide. — The  compound,  Hg(CX)„, 
KCNS,  has  been  described  as  produced  by  mixing  solu- 
tions of  mercuric  cyanide  and  potassium  sulpbocy.anide. 
This,  like  the  above-mentioned  double  cyanides,  gives 
reactions  indicative  of  complex  ions.  By  boiling  mixtures 
of  1  mol.  of  mercuric  sulphocyanide  with  1  mol.  and  with 
2  niols.  of  potassium  cyanide,  only  the  already  mentioned 
Hg(CN)2,  KCNS  was  obtained.— A.  M. 

Orqano-  Magnesium  Compounds  ;  Action  of ,  on  Trioxi/- 

methylene.     V.  Grignard  and  L.  Tissier.     Comptes  Rend., 
134,  [2],  107— lOS. 

Thk  ethereal  solution  of  magnesium  alkyl-bromide  is  boiled 
under  a  reflux  condenser  with  trioxymethylene  for  one  or 
two  days  ;  part  of  the  ether  is  distilled  off,  and  the  boiling 
again  continued  for  an  hour  or  two.  After  cooling,  the 
magma  obtained  is  decomposed  liy  ice,  the  precipitated 
magnesia  dissolved  in  dilute  sulphuric  acid,  and  the  alcohol 
formed  is  extracted  and  purified  in  the  usual  way.  By  this 
mean«,  using,  for  example,  magnesium  ethyl  bromide, 
normal  propyl  alcohol  is  obtained.  The  authors  have  thus 
prepared  (with  excellent  yields  in  every  case")  normal 
propyl  and  butyl  alcohols,  isohexyl  alcohol,  benzyl  alcohol, 
and  a-naphthyl  carbinol.  The  method  promises  to  be  very 
useful  for  the  preparation  of  homologous  .alcohols  and  their 
derivatives. — J.  T.  D. 

Melihiose.     A.  Ban.     Chem.  Zeit.,  26,  [7],  69—70. 
(See  also  this  .lournal,  1899,  932.) 

Rntatory  PotBer  of  Crijstnlline  Melibiose. — The  rotatory 
power  was  determined  in  a  solution  after  being  previously 
boiled,  and  the  amount  of  solvent  ascertained  after  cooling. 
The  mean  of  the  results  obtained  gives  the  value  [a]„  = 
+  129'fi41,  equivalent  to  +  14.3'27  for  anhydrous  melibiose. 

Identification. — Melibiose  furnishes  a  pure  phenyl-osazone, 
in  the  form  of  yellow  flakes  when  fresh,  but  deep  brown 
when  dry;  (m. 'pt.  178°— 179°  C).  The  colour,  though 
darker  than  that  of  lactosazone,  is  not,  however,  a  reliable 
criterion.  From  water,  the  osazone  recrystallises  as  fiee 
needles  9 — 17  ;« in  length,  and  1 — \\  in  in  breadth,  often 
slightly  bent,  and  occurring  in  warty  aggregations. 

Behaviour  towards  yeast  is  a  reliable  means  of  identifica- 
tion. Before  performing  the  experiment,  it  is  necessary  to 
ascertain  the  behaviour  towards  melibiose  of  the  top-and 
bottom-fermentation  yeasts  employed ;  should  the  former, 
when  added  to  a  solution  of  melibiose  or  melitriose,  give, 
after  fermentation,  a  strong  reduction  of  cuprous  oxide  on 
being  tested  with  Fehling's  solution,  whereas  the  bottom- 
fermentation  does  not  give  any  red  precipitate  under  similar 
conditions,  then  both  yeasts  are  suitable  for  the  main  test 

The  substance  suspected  to  contain  melibiose  niusi  be  free 
from  constituents  capable  of  restricting  fermeutation,  in 
which  event  the  presence  of  melibiose  will  be  revealed  by 
the  results  coinciding  with  those  of  the  above  preliminary 
test.     Should,  however,  dextrins,  galactose,  pentoses,  &c. 


be  present,  a  quantitative  analysis  will  be  necessary.  Such 
sugars  as  rf-glucose,  d-fructose,  rf-mannose,  rf-galactose, 
saccharose  and  maltose,  can  readily  he  eliminated  by  fer- 
mentation with  a  pure  culture  of  top-fermentation  yeast. 

— C.  S. 
Hydroxji  Adds ;    New   Class  nf  Aldehi/de    Derivatives  of 

the  ,   especiaUy   Formal  or  Methylene    Derivatives. 

C.  A.  Lobry  de  Brnyn  and  W.  A.  van   Ekenstein.     Rec. 

trav.    Chim".   Pays  Bas,  1901,   20,  3.31;    through  Zeits. 

Vereins  dent.  Zuckerind.,  1901,  [5.51],  1021 — 1030. 

ToLLENS  and  his  collaborators  have  recently  described  a  new 
series  of  compounds  containing  a  methylene  group,  obtained 
bv  the  condensing  a-'tion  of  ■strong  mineral  acids  upon 
mixtures  of  formaldehyde  and  polyhydroxy  organic  acids. 

The  authors  have  now  prepared  a  somewhat  similar  class 
of  bodies  from  hydroxy  organ'c  acids  generally,  by  effecting 
the  condensation  in  simple  aqueous  solution  or  better  under 
anhydrous  conditions  in  chloroform  solution,  the  presence 
of  mineral  acids  being  most  disadvantageous. 

The  difference  between  the  compounds  prepared  by 
Tollens  and  those  now  described  lies  in  the  fact  that  in  the 
former  the  carboxyl  group  remains  unaltered,  whilst  in  the 
latter  it  enters  into  the  reaction  together  with  the  neigh- 
bouring alcoholic  hydroxl.  The  new  compounds  are 
characterisel  by  the  grouping: 


CH- 


-C  =  0 


o- 


-CH„- 


-O 


They  are  formed  by  evaporating  a  mixture  of  organic  _ 
acid  and  formalin  to  dryness  10  or  \'.  times,  or  else  by  ll 
heating  an  excess  of  dry,  powdered  trioxymethylene  with  I 
the  acid  and  chloroform  (with  or  without  anhydrous  sodium 
sulphate)  in  sealed  tubes  at  1 50°  C,  whereby  the  trioxy- 
methylene is  depolymerised.  The  reaction  being  reversible, 
the  yields  are  small  and  the  products  are  decomposed  by 
prolonged  he.iting  with  water  and  especially  with  alcohol ; 
they  are  also  resolved  by  heating  to  boiling  with  dilute 
caustic  soda.  The  di-methylcne  derivative  of  o-tartaric 
acid,  which  is  a  neutral  body,  is  fully  described,  the  mono- 
derivative  of  citric  acid  is  dibasic,  and  that  of  malic  acid  is 
mono-basic.  The  derivatives  of  many  other  hydroxy  acids 
have  been  prepared  in  small  quantities.  Acetic  and  benzoic 
aldehydes  react  with  hydroxy  acids  without  a  condensing 
agent  to  give  similar  compounds,  which  readily  decompose. 

—J.  F.  B. 

Pseudophenols  from  Salicylaldehyde  and    Salici/lic  Acid' 
K.  Auwers  and  L.  Huber."    Ber.,  1902,  35,  [1],  124— 131- 

By  treating  ^altcylaldehyde  or  salicylic  acid  with  formalde- 
hyde or  its  derivatives  and  strong  halogen  hydrides,  com- 
pounds h.iving  the  formula;  1.2.4.CsH3.0H.CHO.CHjX 
and  1.2.4.C„H,.OH.C02H.CHoX  are  obtained,  where  .X  = 
halogen  (see  also  Eng.  Piit.  17, US  of  1899;  this  Journal, 
1900,  84S).  These  compounds  readily  exchange  their 
halogen,  sometimes  even  in  the  cold,  for  the  radicles  of 
alcohol,  water,  organic  acids  and  bases,  giving  products 
which,  unlike  the  original  compounds,  are  soluble  in  and  are 
not  attacked  by  aqueous  lyes.  The  chloride,  CfR,.OH. 
CHO.CHnCl  melts  at  88°  C,  the  corresponding  bromide  at 
10.3°  C,  and  the  iodide,  according  to  the  authors,  iit  126°  C. 
On  boiling  with  water,  or  preferably  on  treatment  with  a 
mixture  of  acetone  and  water  (3  :  1),  these  compounds  are 
converted  into  hydroxymethvlsalicvlaldehyde.  C|;H3(0H) 
CHO. CHoOH,  melting  at  108°C.  The  yellow  alkaline  or  the 
colourless  aqueous  solution  dyes  the  skin  an  intense  yellow. 
The  product  gives  an  oxime,  CsHgOjN,  melting  at  121°  C, 
whilst  the  monacetate,  CsHj.OH.CiEO.CHjOCjHjO,  ob- 
tained by  boiling  one  of  the  above  halogen  derivatives  with 
sodium  acetate  in  acetic  acid  solution,  forms  shining  needles 
melting  at  61° — 62°  C.  The  oxime  of  this  product  crystallises 
in  needles  melting  at  134°  C.Both  oximes  yield  the  diacetate 
of  thenitrile  of  hydroxymethylsalicvlic  acid,  CeHi.OCjIljO. 
CN.CHoOCjHjO,  melting  at" 58°  C,  but  it  was  not  possible 
by  hydrolysis  with  hydrobromic  acid  to  obtain  the  product 
CuHvOH.CN.CHjBr.  By  reacting  with  the  equivalent 
quantity  of  bromine  on  the  acetate  mentioned  above,  melting 
at  62°  C.,  dissolved  in  glacial  acetic  acid,  and  finally  passing 
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hydrobromic  acid  into  the  hot  solution,  bromomethyl- 
bromosalicylaldehyde,  1.2.6. 4  .CsHj .  OH .  CHO .  Br .  CHjBr, 
separates  on  cooling.  The  prodnct  crystallises  in  shining: 
needles  from  benzene  and  melts  at  1 13°  C.  On  boiling  with 
aqueous  acetone,  hydroxymethylbromcsalicylaldehyde  is 
foruicd,  which  melts  at  85°  C.  Its  aqueous  solution  colours 
the  skin  yellow.  When  treated  with  sodium  acetate  it 
yields  the  monacetate  melting  at  102"  C,  which,  like  the 
acetate  above  (m.  pt.  62"  C),  behaves  as  a  true  phenol,  being 
soluble  in  dilute  caustic  soda  lye,  from  wliich  solution  it  can 
be  precipitated  at  once  unchanged. 

By  evaporating  a  methyl  alcoholic  solution  of  chloro- 
methylsalicyhc  acid,  CsHa.OH.COjH.CHjCl,  melting  at 
163°  C,  the  latter  is  converted  into  methoxymeihylsalicylic 
acid  melting  at  119°  C.  When  hydrochloric  acid  gas  is 
passed  through  the  methyl  alcoholic  solution  of  this  product, 
it  reforms  chloromethylsalicylic  acid  melting  at  163°  C.  If 
this  compound  be  digested  for  some  hours  with  10  times  its 
weight  of  methyl  alcohol  containing  3 — 4  per  cent,  of  hydro- 
chloric acid,  it  yields  methoxymethylsalicylic  methyl  ester. 
CsHj.OH.COaCHs.CtljOCHa,  which  is  'a  yellowish  oil 
soluble  in  alkalis.  \VTien  dissolved  in  methyl  alcohol  and 
treated  in  the  cold  with  gaseous  hydrochloric  acid,  it  yields 
chloromethylsalicylic  methyl  ester,  which  crystallises  from 
light  petroleum  spirit  in  white  needles  melting  .at  66^  C. 
As  a  pseudophenol  the  compound  is  insoluble  in  alkalis  and 
is  readily  decomposed  by  alcohols.  By  treatment  with 
ammonia  it  is  converted  into  the  amide  of  methoxymethyl- 
salicylic acid.  CsHa.OH.CONHs.CK.OCHj,  melting  at 
108°  C,  but  it  has  not  been  hitherto  possible  to  convert 
this  compound  into chloromethyl-o-cyanophenol,  CgHs.OH. 
CN.CHjCl.— T.  A.  L. 

AnuTies,   Aromatic ;     Thiosulphates    of    .       A.   Wahl. 

Comptes  Rend.,  1901,  133,  [26],  I21,i  — 1217. 

When  a  solution  of  sodium  thiosulphale  is  added  to  solutions 
of  the  hydrochlorides  of  primary  amines  (aniline,  o-,  m-,  and 
p-ioluidine,  o  and  /8- naphthylamine),  normal  thiosulphates, 
(NH5R)2,  H.jSjOj,  crystallise  out.  Secondary  and  tertiary 
amines  do  not  form  similar  salts,  but  sulphur  deposits, 
sulphur  dioxide  escapes,  and  after  a  while  the  free  bsse 
separates  out.  Such  a  base  as  paraphenylenediamine  also 
forms  a  thiosulphate.  These  thiosulphates  are  as  a  rule  well 
crystallised  and  stable  salts  ;  their  aqueous  solutions  are 
acid  in  reaction,  and  decompose  when  heated.  The  solid 
salts  also  decompose  when  heated,  but  at  a  higher  tempera- 
ture than  the  solutions,  yielding  sulphur,  sulphur  dioxide, 
and  free  base. 

With  nitrosodimethylaniliue  hydrochloride,  no  thiosulphate 
is  formed,  but  the  free  ba'^e  is  precipitated,  and  at  the  same 
time  dimethylparaphenyleiiediaminethiosulphonic  acid  is 
obtained,  identical  with  that  obtained  by  Bernthsen  by 
oxidising  a  mixture  of  dimethvlparaphenylenediamine  and 
sodium  thiosulphate.  The  yield  of  this  acid  only  accounts 
for  12 — 15  per  cent,  of  the  nitrosodimethylanihne  which 
disappears  ;  the  other  products  of  the  reaction  have  not 
yet  been  investigated.— J.  T.  D. 

Lactic   Acid    and    GU/cerin ;    Assimilation    of  ,    htj 

Eurotyopsis  Gayoni.     P.  Maze.     Comptes  Kend.,  134, 
[4],  240—242. 

Experiments  on  the  growth  of  Eurotyopsis  when  fed  with 
lactic  acid  or  with  glycerin,  both  in  a  confined  atmosphere 
and  with  free  access  of  air,  shew  that  a  given  weight  of  the 
plant  consumes  more  lactic  acid  than  it  does  glycerin  or 
invert  sugar;  hut  the  ultimate  composition  of  the  plant  is 
the  same,  no  matter  which  of  these  three  substances  be  its 
food.  From  the  presence  of  traces  of  acetaldehyde  when 
lactic  acid  is  used,  as  also  from  the  ratio  of  carbon  dioxide 
produced  to  oxygen  absorbed,  the  author  concludes  that 
the  portion  of  the  lactic  acid  molecule  actually  assimilated 
is  alcohol,  which  is  perhaps  previously  oxidised  to  aldehyde. 
The  assimilation  of  glycerin  takes  place  in  a  manner  akin, 
to  that  of  sugar,  though  there  is  more  oxygen  absorbed 
for  a  given  weight  of  plant  produced  than  with  sugar. 
Probably  the  glycerin,  like  mannitol,  loses  in  the  first  place 
two  atoms  of  hydrogen  by  oxidation. — J.  T.  D. 


Opening  of  the  Sik  John  Cass  Technical  Institute, 

AlDGATE. 

The  work  of  this  Institute,  which  has  been  established  and 
endowed  by  the  governors  of  the  Sir  John  Cass 
Foundation,  was  inaugurated  on  Wednesday,  January  loth. 

!  The  founding  of  this  new  technical  Institute  has  been 
effected  by  means  of  property  bequeathed  by  Sir  John 
Cass,  for  the  purpose  of  providing  education  for  the 
children  and  young  persons  of  the  ward  of  Portsoken,  of 
the  City  of  London,  over  which  he  presided  as  alderman 
from  1710  to  the  day  of  his  death,  8th  July  1718.  Owing 
to  I  he  increased  revenues  of  the  foundation,  the  Charity 
Commissioners  prepared  a  new  scheme  for  the  adminis- 
tration of  the  funds,  which  included  provision  for  the 
establishment  and  maintenance  of  a  technical  institute. 
The  scheme  was  approved  hy  Her  late  Majesty,  Queen 
Victoria,  in  Council  in  l!?9.').  The  Institute,  which  has 
been  built  from  the  designs  of  Mr.  Arthur  W.  Cooksey,  is 
situated  in  Jewry-street,  .\ldgate,  and  is  one  of  the  poly- 
technics aided  by  the  Technical  Kdueation  Boird  of  the 
London  County  Council  and  by  the  City  Parochial  Founda- 
tion. The  building  comprises  laboratories,  workshops  and 
class-rooms  for  chemistry,  metallurgy,  physics,  art  metal 
work,  drawing,  design  and  modelling;  also  well  equipped 
rooms  for  cookery,  laundry-work,  and  dressmaking.  It 
contains,  in  addition,  a  valuable  library  of  technical  literature 
and  a  reading  room,  a  large  gymnasium  and  social  rooms. 

The  inaugural  address  was  delivered  by  Sir  W.  Roherts- 
.■Vusten,  K.C.B ,  F.R.S.  The  chair  was  taken  by  Sir  Owen 
Roberts,  M.A.,  D.C.L.,  vice-chairman  of  the  governing 
body  of  the  Institute.  After  referring  to  the  scheme  of  the 
work  set  forth  in  the  syllabus  of  the  Institute,  Sir  W. 
Roberts-Austen  proceeded  to  the  more  immediate  subject 
of  his  address,  "  Metallurgy."  It  was,  he  said,  an  industrial 
art  depending  for  its  success  on  what  were  called  the 
applications  of  science.  He  heartily  wished  that  the  term 
"applied  science  "had  never  been  devised.  All  his  life 
he  had   endeavoured  to  show  that   there   was   no   essential 

I  difference  between  what  was  called  pure  and  what  was 
called  applied  science.  In  industrial  life  they  simply 
applied  the  facts  of  science  to  a  particular  set  of  conditions 
or  to  the  solution  of  a  definite  set  of  problems.  The  man 
who  made  a  patient  and  accurate  observation  in  the  course 
of  industrial  work  was  just  as  much  advancing  science  as 
the  one  who  devoted  himself  to  the  solution  of  pioblems 
which  seemed  to  have  no  immediate  bearing  on  practical 
efforts  or  to  be  in  any  way  practically  useful.  In 
concluding  his  address.  Sir  William  referred  to  the 
valuable  work  that  the  governors  of  the  foundation  had 
effected  by  the  establishment  and  equipment  of  the  Institute. 
The  chairman  of  the  governing  body,  Mr.  Alfred  Lyou,  and 
the  chairman  of  the  Institute  Committee,  Mr.  George 
Baker,  thanked  Sir  W.  Roberts- Austen  for  his  address. 


I.—GENEKAL. 

Patent  Law  Amendment  Bill. 

Times,  Feb.  11,  1902. 

Mr.  GER.iLD  Balfour  (Leeds,  Central),  in  moving  for 
leave  to  introduce  a  Bill  to  amend  the  law  with  reference  to 
applications  for  patents  and  compulsory  licences,  and  other 
matters  connected  therewith,  said  the  Bill  was  based  on  the 
recommendations  of  a  committee  appointed  by  the  Board  of 
Trade,  in  1900,  to  inquire  into  the  working  of  the  Patent 
Act  respecting  certain  specific  questions.  One  of  these  was 
the  question  of  examining  the  specifications  of  letters  patent 
previously  granted  in  the  United  Kingdom.  The  other  was 
that  of  granting  compulsory  Ucences.  He  did  not  think 
that  it  was  necessary  for  him  at  this  stage  of  the  proceedings 
to  explain  or  justify  the  provisions  of  the  measure  further 
than  to  say  that  they  followed  very  closely  the  recommenda- 
tions of  the  committee,  which  were  unu.sually  detailed,  and 
that  those  he  was  asking  leave  to  introduce  were  a  trans- 
lation in  the  language  of  an  Act  of  Parliament.  He  was 
aware  that  the  public  were  of  opinion  that   the  committee 
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were  not  absolutely  unanimous  with  respect  to  the  recom- 
mendations but  he  had  followed  closelv  the  lines  of  them. 
It  woald  he  well  to  allow  a  considerable  interval  to  elapse 
between  the  first  and  second  reading  of  the  Bill,  in  order  to 
give  those  interested  in  the  question  an  opportunity  of 
studying  the  provisions.  He  would  undertake  on  his  part 
to  consider  most  carefully  and  with  an  open  mind  any 
considerations  that  might  be  made  to  him. 

Mr.  Lewis  (Flint  Boroughs)  said  he  was  glad  to  hear  that 
the  right  hon.  gentleman  proposed  to  follow  the  recom- 
mendations of  the  Select  Committee,  and  to  allow  a 
considerable  interval  between  the  first  and  second  reading 
stages.  There  could  be  no  doubt  that  our  patent  law  at  the 
present  time  was  in  great  need  of  amendmcut. 

The  Bill  was  brought  up  and  read  a  first  time. 

The  following  is  the  text  of  the  Bill : — 
A  Bill  to  amend  the  Law  with  reference  to  Applications  for 

Patents    and    Compulsory  Licences,    and   other   matters 

connected  therewith. 
Be  it  enacted  bv  the  King's  most  Excellent  Majesty,  hy 
and  with  the  advice  and   consent   of  the  Lords    Spiritual 
and  Temporal,  and   Commons,  in    this  present   Parliament 
assembled,  and  by  the  authority  of  the  same,  as  follows  :  — 

1. — (1.)  Where  an  application  for  a  patent  has  been  made 
and  a  complete  specification  has  been  deposited  by  the  appli- 
cant, the  examiner  shall,  in  addition  to  the  inquiries  which 
he  is  directed  to  make  by  the  Patents.  Designs,  and  Trade 
Marks  Act,  1883  (in  this  Act  referred  to  as  the  principal 
Act),  make  a  further  investigation,  for  the  purpose  of  ascer- 
taining whether  the  invention  claimed  has  been  wholly  or  in 
part  claimed  or  described  in  any  specification  (other  than  a 
provisional  specification  not  followed  by  a  complete  specifi- 
cation) published  before  the  date  of  the  application,  and 
deposited  in  the  Patent  Office  pursuant  to  any  application 
for  a  patent  made  within  fiftj)  years  next  before  the  date  of 
the  application. 

(2.)  If  on  investigation  it  appears  that  the  invention  has 
been  wholly  or  in  part  claimed  or  described  by  any  such 
specification,  the  applicant  shall  be  informed  thereof,  and 
the  applicant  may,  within  such  time  as  may  be  prescribed, 
file  an  amended  specification,  and  the  amended  specification 
shall  be  investi<^ated  in  like  manner  as  the  original  specifi- 
cation. 

(.S.)  The  examiner  shall  report  to  the  comptroller  the 
result  of  his  investigations  in  such  manner  as  the  Board  of 
Trade  may  direct. 

(4.)  The  provisions  of  subsection  five  of  section  nine  of 
the  principal  Act,  as  amended  by  any  subsequent  enactment, 
shall  apply  to  reports  under  this  section. 

(.5.)  If  the  comptroller  is  satisfied  that  no  objection  exists 
to  the  specification  on  the  ground  that  the  invention  claimed 
thereby  has  been  wholly  or  in  part  claimed  by  a  previous 
specification  as  before  mentioned,  he  shall,  in  the  absence  of 
any  other  lawful  ground  of  objection,  accept  the  specifi- 
cation. 

(6.)  If  the  comptroller  is  not  so  satisfied,  he  shall,  after 
hearing  the  applicant,  and  unless  the  objection  be  removed 
by  amending  the  specification  to  the  satisfaction  of  the  comp- 
troller, determine  whether  a  reference  to  any,  and,  if  so, 
what,  prior  specifications  ought  to  be  made  in  the  specifica- 
tion hy  way  of  notice  to  the  public. 

(7.)  An  appeal  shall  lie  from  the  decision  of  the  comp- 
troller under  this  section  to  the  law  oflicer. 

(8.)  Section  eight  of  the  principal  Act  and  section  three 
of  the  Patents,  Designs,  and  Trade  Marks  (Amendment) 
Act,  1885  (which  regulate  the  time  for  depositing  a  complete 
specification),  shall  have  effect  as  if  references  therein  to  the 
period  of  nine  months  were  references  to  the  period  of  six 
months. 

(9.')  The  investigations  and  reports  required  by  this  section 
shall  not  be  held  in  any  way  to  guarantee  the  validity  of  any 
patent,  and  no  liability  shall  be  incurred  by  the  Board  of 
Trade  or  any  officer  thereof  by  reason  of,  or  in  connexion 
with,  any  such  investigation  or  report,  or  any  proceeding 
consequent  thereon. 


(10.)  An  invention  shall  not  he  deemed  to  have  been 
anticipated  by  reason  only  of  its  publication  in  a  specifica- 
tion deposited  in  the  Patent  Office  pursuant  to  an  application 
made  not  less  than^/V//  years  before  the  date  of  the  applica- 
tion for  a  patent  therefor,  or  of  its  publication  in  a  provi- 
sional specification  of  any  date  not  followed  by  a  complete 
specification. 

(II.)  The  Board  of  Trade,  with  the  sanction  of  the 
Treasury,  may  prescribe  an  additional  fee  not  exceeding  one 
pntind  in  respect  of  the  investigation  mentioned  in  this 
section,  which  shall  be  payable  on  the  sealing  of  the  patent. 

(12.)  This  section  shall  come  into  operation  at  such  date 
as  the  Board  of  Trade  may  by  order  direct,  and  shall  apply 
only  to  applications  made  after  that  date. 

2.  Section  twenty-two  of  the  principal  Act  (relating  to  the 
grant  of  compulsory  licences  by  the  Board  of  Trade)  is 
hereby  repealed,  and  the  following  provisions  shall  he  substi- 
tuted therefor  ;  — 

(1.)  If,  on  the  application  of  any  person  interested,  it  is 
proved  to  the  satisfaction  of  the  court  that  the  reasonable 
requirements  of  the  public  with  reference  to  the  invention 
have  not  been  satisfied  by  reason  of  the  neglect  or  refusal  of 
the  patentee  to  work  the  patent  or  grant  licences  on  reason- 
able terms,  the  court  may  order  the  patentee  to  grant  licences 
on  such  terms  as  to  the  duration  of  the  licence,  the  amount 
of  royalties,  security  for  payment,  or  otherwise,  as  the  court, 
having  regard  to  the  nature  of  the  invention  and  the  circnm- 
stances  of  the  case,  may  deem  iu«t. 

(2.)  On  the  hearing  of  any  application  under  this  section, 
the  patentee,  and  anv  person  claiming  an  interest  in  the 
patent  as  exclusive  licensee  or  otherwise,  shall  be  made 
parties  to  the  proceeding,  and  the  law  officer,  or  such  other 
counsel  as  he  may  appoint,  shall  be  entitled  to  appear  and 
be  heard. 

(3.)  In  any  proceeding  under  this  section  the  conrt  may, 
if  it  thinks  fit,  and  shall,  on  the  request  of  any  party  to  the 
proceeding,  call  in  the  aid  of  an  assessor  specially  qualified, 
and  try  and  hear  the  case  wholly  or  partially  with  his 
assistance. 

(4.)  An  order  of  the  court  imder  this  section  shall,  with- 
out prejudice  to  any  other  method  of  enforcement,  operate 
as  if  it  were  embodied  in  a  deed  made  between  the  parties  to 
the  proceeding. 

(.').)  In  awarding  costs  under  this  section,  the  court  shall 
have  reg!»rd  to  anv  previous  request  for,  or  offer  of,  a  licence 
made  either  before  or  after  the  application  to  the  conrt. 

(6.)  An  appeal  shall  lie  from  the  order  of  the  court  to  the 
Court  of  Appeal ;  but,  except  by  leave  of  the  Court  of  Appeal, 
no  appeal  shall  lie  to  the  House  of  Lords  from  any  order 
made  by  the  Court  of  Appeal. 

(7.)  If  an  order  granting  a  licence  is  subsequently  reversed 
or  varied  on  appeal,  the  appellate  court  may  impose  such 
terms  as  they  may  think  just  with  respect  to  tlie  validation 
of  things  done,  and  the  dispos.al  by  sale  or  otherwise  of 
articles  manufactured,  under  the  licence  before  the  order 
granting  it  was  reversed  or  varied. 

(8.)  Subject  to  the  provisions  of  this  section,  all  matters 
of  practice  and  procedure  in  relation  to  the  grant  of  com- 
pulsory licences  shall  be  regulated  by  rules  of  court. 

(0 .)  This  section  shall  apply  to  patents  granted  before  as 
well  as  after  the  commencement  of  this  Act. 

(10.)  In  the  application  of  this  section  to  Scotland,  "  law 
officer  "  means  the  Lord  Advocate,  and  in  the  application  of 
this  section  to  Ireland,  "  law  officer  "  means  the  Attorney- 
General  or  Solicitor-General  for  Ireland . 

3.  In  subsection  four  of  section  eighty-two  of  the  principal 
Act  (which  relates  to  the  performance  of  the  duties  of  the 
comptroller  by  other  officers  under  the  direction  of  the  Board 
of  Trade)  the  words  "  in  his  absence  "  shall  be  repealed. 

4. — (1.)  This  Act  may  be  cited  as  the  Patents  Act,  1902, 
and  may  be  cited  and  shall  he  construed  as  one  with  the 
Patents".  Designs,  and  Trade  Marks  Acts,  1883  to  1901. 

(2.)  It  shall,  except  as  otherwise  provided  therein,  come 
into  operation  on  the  first  day  of  January  one  thousand 
nine  hundred  and  three. 

(See  also  this  Journal,  1902,  212.) 
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Imports  from  Forbion  Counteibs  and  British 

Possessions. 

Bd.  of  Trade  J.,  Feb.  13,  1902. 


Month  ended  Slst  January 

1901. 

1902. 

I.— Animals,  living  (for  food) 

•II.— (a)  Articleaot  food  and  drink, 
duty-tree. 
•(&)  Articles  of  food  and  drink, 
dutiable. 

£ 

697.419 
13,843.506 

4,084,853 

402,322 

2,866,315 

491,300 

972,291 
9,218,6.19 

4.073,7iW 

7.824,748 

1,438,851 

87,462 

£ 
649,882 
14,889,213 

5,.«S.665 

399,7a3 

in.— Metals 

IV.— Chemicals,      a.vestulls,      and 
tanning  substances. 

2,609,364 
625,609 

1,111,860 

VI.— Baw    materials     for     textile 

manufactures. 
VII. — Raw  materials  for  sundry  in- 
du.stries  and  mannfactures. 

VI II.— Manufactured  articles 

IX.— (o)  Miscellaneous  articles  ... 
(6)  Parcel  Post 

10,892,372 

.%S73,232 

7,745.243 

1,958,030 

94,306 

•  Sugar  and  cogmite  articles  became  liable  to  duties  ou  the  19tli 
April.  1901,  and  are  included  in  Section  II.  (B.)  throughout  the 
present  Return. 

NoTE.-*The  values  of  the  imports  represent  the  cost,  insurance, 
and  freight.  Those  of  the  exports,  the  cost  and  shipping  charges. 
and  are  Known  as  the  "  free  on  board  "  values. 


Exports  of  British  asd  Irish  Produce  and 
Manufactcees. 

Bd.  of  Trade  J.,  Feb.  13.  1902. 


Month  ended  3l8t  January 

1901. 

1902. 

£ 

£ 

40,940 

47119 

II.— Articles  of  food  and  drink 

1,018,525 

1.232.048 

III. — Raw  materials 

2.877,086 

2.392.913 

I  v.- Articles      manuf-ictured      and 

partly  manufactured,  viz. : — 

(a)  Yams  and  textile  fabrics  . . 

9,943.086 

9.779.079 

(6)  Metals  and  article-^  manu- 

3,622.553 

3,589.009 

factured    therefrom    (except 

machinery  and  ships). 

(c)  Machinery  and  mill  work  . . 

1,458,458 

1,419,3H 

(rf)  Ships,  neV  (not  registered 

4*9.667 

584,240 

aa  British). 

(e)  Apparel     and    articles    of 

1,103,788 

1,046.532 

personal  use. 

(  f)  Chemicals    and    chemical 

852,450 

756,377 

and  medicinal  preparations. 

{g)  All   other    articles,    either 

3,092,136 

3,118,757 

manufactured  or  partly  manu- 

factured. 

294,842 

Ti.tal  value 

24,768,531 

24,254,574 

KxpoRi'8  Of  Bolivia  through  Antopagasta  (Chile), 

DURING  1900. 


Foreign  Office  Annual  Series,  iVb.  27 

36. 

Products. 

Quantity 
(approxi- 
mate). 

Value 
(approxi- 
mate). 

Antimony Tons 

Copper  bars  (small) 

302 

60 

8,721 

31 

1,491 

2} 

4 

50 

41,849 

3} 

£ 
23,569 
3,659 
195.371 

6,165 

11.138 

Cascarilla  (Peruvian  bai'k)  .. 

.315 
476 

1,887 

84,744 
167 

Kid  skins Tons 

Exports  op  Bolivia,  &c. — ctnUinued, 


Products. 


Hides Tons 

Copper  ingots 

Tin  bars 

Gum 

Wolfram  metal 

Alloy  minerals , 

Antimony  minerals 

CJopper  minerals 

„       and  silver  minerals...        „ 

Tin  minerals 

Silver  minerals  , 

"Woliram  minerals 

Silver  and  lead  minenils 

Gold  minerals , 

Zinc  minerals , 

Gold  bars Ti-o>  oz. 

Silver  bare , 

Gold  bearing  lead  1  »ars  Tons 

Lead  burs 

Sulphide  of  silver 

Cinchona   


Quantity 

Value 

(approxi- 

(approxi- 

mate). 

mate). 

£ 

239 

12.607 

.3,975 

106,880 

1.56S 

97.916 

2} 

620 

»> 

120 

13J 

2.780 

877 

65,510 

882 

13,182 

5 

94 

76 

370 

23,340 

1,742,738 

125 

7,153 

102 

1,568 

1 

160 

lOG 

8,077 

93? 

399 

93,6ll0 

11,241 

4.731 

72.110 

179 

2.733 

U>3 

124,722 

62 

4,666 

Imposts  and  Exports  of  France  (1899 — 1900). 
Foreign  Office  Annual  SerieSy  No.  2737. 

Return  showing  the  Principal  Articles  of  Import  from  the 

United  Kingdom  (^including  Malta  and  Gibraltar^ 

during  the  Years  1899 — 1900. 


Articles. 


Chemicals  and  chemical  manures. 

Copper  and  copper  ore 

Skins,  dressed 

Indiarubber  goods 

Pottery,  ^lass  and  crystal  wares.. 

Rubber 

Coal  tar 

Raw  hides  and  peltries 

Leather  goods  and  dressed  peltries 


Yalue. 


1899. 

1900. 

£ 

£ 

983.S6S 

926.920 

657,801 

291,720 

506,351 

647,300 

350,763 

403,360 

342,200 

342,800 

307,416 

345,660 

258,219 

319.480 

241,121 

357,530 

235,097 

H1,*»0 

Statement  showing  Value  of  Ej- ports  from  France  to  the 
United  Kingdom  (including  Malta  and  GibraJtar) 
during  the  Years  1899—1900. 


Articles. 


Brandy,  spirits,  and  liqneurs 

Raw  hides  and  pt'ltries 

Sugar,  refined 

Pottery,  glass,  and  crystal 

Oils,  essential 

„    others  

Caoutchouc,  gutta-perclia 

„  manufactures  of 

Margarine 

Perfumery 

Sugar,  raw 

Dressed  skins 

Chemicals 

Copper  and  copper  ore 

Leather  goods  and  dn-ssed  peltries 
Rags 


Value. 


1900. 


£ 

938,009 

896,001 

760,439 

718,774 

ISj.nS 

ls:i.s0t 

170,m7:i 

I39,I9S 

104,696 

103,328 

2,196,730 

2,138,712 

538,914 

1,145,812 

1>18,028 

373,726 


£ 

959,000 

736,520 

1,112,800 

782,320 

236,640 

128,521) 

336,270 

103.840 

84,960 

130,041) 

3,868,440 

1,847,120 

515,000 

1,195.000 

1,847,120 

368,200 


Imports  and  Exports  of  Chile. 
Foreign  Office  Annual  Series,  No.  2736. 

The  greatest  increases  iu  imports,  duriug  1900,  occurred 
in  brown  sugar,  tallow,  empty   bottles,   glassware,   drags, 
i   stearin  and  matches. 
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The  manufacture  of  stearin  candles  seems  to  be  de6nitely 
established  ;  an  increase  in  the  import  of  stearin  amounted 
to  264  per  cent.,  corresponding  with  a  decrease  of  63  per 
cent,  in  the  import  of  candles. 

The  main  increase  occurred  in  the  export  of  nitrate,  which 
totalled  109,945,156  pesos  (about  8,245,886/.),  an  increase, 
over  1899,  of  13,294,874  pesos  (aboiif  997,115/.). 

Copper  bars  showed  an  increased  export  of  2,970,927 
pesos  (about  222,819/.),  the  total  shipments  amounting  to 
17,899,200  pesos  (about  1,342,440/.). 

Other  increases  occurred  in  wax,  auriferous  copper  bars, 
copper  ingots,  guano  and  trefoil  seed. 

Of  the  British  exports,  over  91,000,000  pesos  represented 
nitrate,  copper  and  copper  ores,  guano,  borate  of  lime,  and 
(luillai  bark  being  also  important. 


IV.— COLOURING  MATTERS,  Etc. 
Natxjrat,  Indigo  in  India. 

Matirhe.iter  Guardian,  Jan.  7,  1902. 

Fuller  particulars  are  now  available  of  the  controversy 
that  has  been  raging  in  Calcutta,  between  indigo  planters 
and  buyers,  as  to  what,  under  present  conditions,  is  the 
market  value  of  new-crop  indigo.  Until  a  few  years  ago, 
the  extent  of  the  crop,  outstanding  stocks,  and  the  volume 
of  the  demand  were  the  coutroUii-.g  elements.  As  a  general 
rule,  a  small  crop  meant  higher  prices  for  the  planters,  and 
a  large  crop,  the  contrary.  When  the  ordinary  trade 
demand  was  satisfied,  and  the  estimated  requirements 
covered,  enterprising  houses  were  ready  to  take  the  residue, 
and  hold  for  an  advance,  which  always  came,  sooner  or 
later.  Upon  occasion,  efforts  were  made  to  corner  the 
article,  and  large  buyers  actiug  in  unison  so  far  monopolised 
stocks,  as  to  practically  control  prices  for  the  time  being. 
In  tho.se  remote  times,  values  of  good  medium  qualities  of 
indigo  fluctuated  violently  between  :is.  and  C.s-.  to  7.s-.  per  lb., 
liut  recently  the  range  has  contracted  to  2s.  6rf.  to  4s., 
anything  above  the  latter  figure  being  now  looked  upon  as 
extreme. 

To-day  artificial  indigo  practically  dominates  the  Calcutta 
market.  The  planters  h  ive  struggled  hard,  but  vainly,  to 
get  higher  prices  than  last  season's  average  for  their 
produce,  liuyers  have  made  out  an  unanswerable  case  for 
not  meeting  planters*  desires,  pointing  out  that,  it  the  new 
Calciitta  crop  were  wholly  held  over,  existing  .stocks, 
supplies  from  other  sources,  and  artificial  products  would 
in  themselves  more  than  sntfice  to  meet  the  world's  require- 
ments, as  shown  by  the  following  figures  : — • 

Chests. 
Estimated  stoeks,EngIand.  Continent,  and  America, 

Januiir.v  1,  l»l)2 "■"<"' 

Madniscrop (sayeqnal)      1.5,000 

Central  America ..  5.000 

Java 5,300 

Estimated  total  supply  of  natural  indiiio,  exchuiinR 
Calcutfacrop  :fK0nn 

Estimated    produclioa    of    artificial    indigo    l:iiii 

(sayeqnal)      Ifi.OOO 

Total  prospective  supply,  cscluding  Calcutta  crop  .     50.000 
Estimated  world's  annual  consumption  40,000 

If  to  this  is  added,  say,  2i',000  chests  for  the  Calcutta 
crop,  the  strength  of  the  buyers'  positiim,  as  compared  with 
the  sellers',  is  obvious.  The  planters  are  now  accepting 
readily  last  season's  average  rates,  which  are  rather  below 
London  July  values. 

The  gradual  growth  of  the  supplies  of  artificial  indigo  is 
shown  by  the  following  figures; — 1898,  equal  to  2,760 
chests;  1899,  equal  to  6,850;  1900,  equal  to  11,000;  and 
1901,  equal  to  14,000  chests.  A  somewhat  remarkable  fact 
accompanying  this  development  has  been  that  natural 
indigo  in  compttition  has  fully  held  its  own  in  price. 
This  is  accounted  for,  partly  by  a  sequence  of  poor  crops 
in  1896—1900,  but,  chiefly,  by  the  preference  still  un- 
doubtedly shown  for  the  natural  <lye  by  most  consumers. 


VII.— ACIDS,  ALKALIS,  Etc. 

Nitrate  of  Soda  Statistics  for  January,  1902. 

W.  Montgomery  and  Co.,  Feb.  3,  1902. 

The  deliveries  in  Europe,  during  January,  amounted  to 
70,000  tons,  against  55,000,  in  Jan.  1901.  "The  shipments 
were  cabled  as  only  69,000  tons,  the  loading  still  being 
interfered  with  by  the  strike  at  Iquique,  which  has  noiv 
lasted  for  six  weeks,  without  any  prospect  of  termination. 

The  visible  supply  amounts  to  617,000  tons,  against 
829,000  tons,  on  the  same  date  last  year.  The  shrinkage 
in  the  supply  has  produced  a  very  firm  market,  the  fen- 
available  cargoes  being  eagerly  competed  for  at  los.  3(/.  lo 
10s.  'i^d.  per  cwt. 

Position  of  tiik  Gkkman  Soda  Indosthy  in  1901. 
R.  Hasencleuer.     Chem.  Ind.,  25,  [3],  73 — 75. 

The  proposed  reduction  of  the  import  duty  on  soda  is 
viewed  with  surprise  and  alarm  by  the  German  soda- 
makers.  In  the  new  tariff  scheme,  out  of  1 44  chemical 
pro(hicts,  a  reduction  of  duty  is  proposed  only  on  five  : 
graphite,  crystallised,  calcined,  and  caustic  soda,  ami 
bleaching  powder. 

The  following  table  shows  the  import  duties  in  marks 
per  100  kilos,  on  the  varieties  of  soda  at  different  dates  : — 


Ciystals. 

Soda  Ash. 

Caustic. 

Soda  Content, 

Soda  Content. 

Soda  <  'ontent. 

21. 

57. 

t;"oo 

70. 

1857 

«-00 

20-0(l 

18G.5 

1-5(1 

4'00 

6-00 

187S 

1-50 

vm 

B-0{| 

1880 

1-.50 

2-50 

4-00 

Present  proposals 

O'ilO 

1-60 

3 '50 

The  result  of  the  reduction  in  1873  (which  is  said  to  have 
been  made  to  appease  the  papermakers,  whose  proposal 
that  the  export  of  rags  should  be  prohibited  was  not 
approved  by  the  Government)  was  that  the  production  of 
soda  went  down  from  58,000  to  42,500  tons.  On  the  other 
hand,  the  increase  of  duty  in  1880  greatly  benefited  the 
soda-makers,  and  cannot  have  been  detrimental  to  the 
soda  users,  as  the  enormous  development  of  German 
chemical  industries  since  that  date  shows.  The  new  pro- 
posals, if  carried,  will  greatly  injure  the  German  alkali 
trade  ;  for,  while  even  in  1880,  it  was  admitted  on  all  hands 
(and  this  was  the  chief  argument  for  the  increased  duty) 
that  the  German  makers  were  heavily  handicapped,  as 
compared  with  the  English  makers,  in  the  matters  of 
original  cost  of  raw  materials,  carriage,  c&c,  there  has 
since  that  time  been  no  improvement  in  this  respect,  but 
rather  the  reverse.  Coal,  which  for  many  years  cost  the 
Rhenania  works  on  the  average  7  marks  per  ton,  now  costs 
13 "60;  and  as  the  profits  on  State  Railways  form  an 
important  item  in  the  Imperial  revenue,  and  the  Govern- 
ment refuse  to  establish  a  canal  system,  reductions  in  the 
cost  of  carriage  are  not  to  be  looked  for.  The  only  well- 
situated  ammonia-soda  work  is  that  of  the  German  Solvay 
Co.,  in  Bernburg,  where,  besides  the  brine,  there  are  worked 
on  the  spot  limestone  and  lignite  ;  all  the  other  works  pay 
heavy  freights  on  their  materials,  and  this  is  still  more  the 
case  with  the  Leblanc  soda  works,  the  raw  materials  of 
which  weigh  eight  times  as  much  as  their  products.  Of 
21  Lehlanc  soda  works  in  existence  20  years  ago,  only  five 
remain ;  the  reduced  tariff  would  inevitably  cripple  these. 
It  would  make  Germany  the  most  favourable  foreign 
market  for  the  English  and  .\merican  soda  makers  ;  the 
present  tariff  just  prevents  this,  as  the  following  table  of 
tariffs  (marks  per  100  kilos.)  shows: — 


Crystals. 

Soda  Ash. 

Caustic. 

France 

l'B4 
l-UO 

iroo 

1-50 
1-85 

.'i-.'iO 

i-vt 
ll-oo 
2-50 
.S-40 

5-26 
COO 

Russia 

18-00 
4'00 

United  States 

G'92 

I'eb.  2?,  190?  j 
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In  the  only  European  countries  where  there  is  no  import 
duty,  Holland  and  Belgium,  the  soda  industry  has  died  out, 
with  the  single  exception  ot  Solvay's  original  work  at 
Couillet. 

In  1S79,  the  increased  tariff  proposals  were  opposed  by 
the  users  of  soda,  who  preached  a  free-trade  doctrine  ;  but 
the  makers  of  dyestuffs  did  not  oppose  the  higher  tariff. 
Now,  howevtr,  it  would  appear  that  the  dyestuff  makers 
have  joined  with  the  soap  boilers  in  advocating  the 
reduction.  They  have  no  foreign  competition  to  speak  of, 
and  hence  can  afford  to  advocate  a  free-trade  policy.  It 
would  seem  that  the  present  proposals  are  a  compromise 
between  the  maiDtenance  of  the  present  duty  and  its  total 
abolition  ;  but  the  author  hopes  that  the  proposals  may  yet 
be  negatived,  and  that  the  soda  makers  will  not  suffer  for 
their  faith  in  the  permanence  of  the  present  duty,  which 
has  induced  them  to  sink  large  capital  in  additions  to  works 
and  improved  plant. 

The  following  table  shows  the  progress  of  the  industry 
for  30  years  ;  it  will  be  remembered  that,  as  stated  above, 
changes  in  the  dutv  came  iuto  force  in  1873  and  1880  :  — 


Total. 

Excess. 

Tear. 

Total 
Production. 

Import. 

Export. 

Import. 

Export. 

1872 

58,000 

13.333 

2.003 

1],.330 

1873 

16,695 

1.651 

w.on 

1874 

, , 

2-',276 

1,648 

20.6iK 

1875 

. , 

25,4.'J2 

1,784 

2:i.6iS 

1876 

27.661 

4,067 

23,597 

1877 

26,684 

2.«06 

23,878 

.. 

1878 

42,5C0 

23.101 

3,333 

21,748 

.. 

1879 

26,626 

2.638 

23.9SS 

, . 

1880 

22,130 

3,615 

18.535 

1881 

Sl'.OOO 

2«,:JoO 

4.2.';6 

16,104 

18S2 

19,823 

4.597 

15.226 

1883 

, , 

14.826 

6,934 

7,892 

1884 

10,736 

14.6;J0 

3.904 

1885 

,, 

8,S91 

15.470 

7.079 

1886 

mooo 

4,469 

15.408 

,  . 

10,939 

1887 

,, 

4,105 

19.741 

,. 

15.636 

1888 

,, 

3,293 

21.0;i6 

17,803 

1889 

,, 

2.275 

21,757 

19,482 

1890 

,, 

1,531 

■      30.233 

28.':02 

1891 

210.000 

380 

1      41.489 

40,609 

1892 

932 

'      42.423 

41.473 

189S 

1.166 

36.772 

35,606 

1894 

,, 

1.404 

41,533 

40.1-29 

18S5 

1,785 

1      36.45S 

34,673 

]8i'6 

257,000 

2.306 

47,363 

43.037 

1897 

.. 

2,224 

61.3-1 

49.347 

1898 

., 

1.428 

43.77.'i 

42.3*3 

1899 

,. 

2,1-S 

43.5S5 

4.3.407 

1900 

.. 

6,157 

1      47,055 

., 

40,898 

1901 

325,0(XI 

•• 

—J.  T.  D. 
Emery  in  Greece  and  Tceket. 
U.S.  Cons.  Beps..  Jan.  22,  1902. 

Two  years  ago,  an  American  Company  made  an  offer  to 
the  Greek  Government  to  buy  7,000  tons  of  emery  per  year, 
for  ten  years,  at  106|  francs  per  ton,  but  the  arrangement 
fell  through.  The  total  annual  consumption  of  Xaxos 
emery  is  5,000  to  6,500  tons.  Of  this,  the  United  States 
takes  1,500  to  2,000  tons,  and  Europe,  4,000  to  5,000  tons. 
The  Xiixos  mines  have  never  been  leased. 

Turkey  has  emery  mines  in  the  neighbourhood  of  Smyrna. 
.Some  mines  are  the  property  of  the  Government,  but  manv 
are  owned  locally.  The  total  aonual  exports  of  Smvrna 
emery  stone  range  from  1 7,00U  to  20,000  tons,  of  which 
10,000  tons  go  to  America,  and  the  balance  to  Eurc  pe.  The 
amount  of  corundum  found  in  Turkish  emery  varies  from  40 
to  57  per  cent.,  with  the  exception  of  Kuluk  stont,  which  is 
said  to  contain  about  37  per  cent.  Corundum  in  the  Xaxos 
stone  is  reputed  to  run  as  high  as  60  per  cent.  The  prices 
of  Smyrna  stone  vary  with  the  quality  from  2/.  16.v.  to  41. 
per  ton,  f.o.b.  Smyrna.  Xo  emery  can  be  ))rodaced  f.o.b. 
Symma  for  less  than  2/.  10s.  The  Kuluk  stone  is  shipped 
from  the  port  of  Kuluk,  where  it  is  quoted  f.o.b.  Kuluk,  at 
2/.  to  21.  8s.  per  ton.  Turkish  stone  is  not  '•  treated  "  after 
leaving  the  mine,  except  by  hand  picking ;  it  is  never 
.vashed  or  crushed. 


SlLrHATE    OF    COPPEK    FOR   GREECE. 

U.S.  Cons.  Beps.,  Jan.  21,  1902. 

A  L'nited  States  firm  has  been  awarded  the  contract  to 
supply  copper  sulphate  (500  tons)  to  the  Currant  Bank  of 
Ijreece,  to  be  used  in  combating  the  pernospera. 

The  conditions  governing  the  bids  were  :^ 

(1)  The  quality  of  the  copper  sulphate  must  be  98  to  S9 
per  cent,  pure,  as  determined  by  a  chemical  analysis  ceiti- 
fied  by  the  Greek  consular  officer  of  the  place  of  shipment, 
the  right  being  reserved  by  the  bank  to  subject  it  to  a 
second  analysis  upon  its  receipt. 

(2)  It  is  to  be  packed  in  barrels  made  of  dried  wood  with 
iron  hoops,  each  barrel  to  have  a  net  weight  of  5  cwts. 
(English),  or  560  pounds. 

(3)  Prices  are  to  be  quoted  c.  i.  f.  Patras. 

(4)  The  delivery  must  be  made  by  the  28th  of  February, 
1902,  in  one  or  several  shipments  at  the  convenience  of  the 
seller,  but  the  entire  amount  to  be  in  hand  at  the  expiration 
of  the  above  date. 

(5)  The  Currant  Bank  will  deposit  the  value  of  the 
sulphate  with  one  of  the  banks  of  this  city,  to  be  selected 
by  the  seller,  to  which  he  will  send  the  bills  of  lading,  &c. 
Upon  the  arrival  of  the  sulphate,  the  seller  will  draw  upon 
the  bank  for  the  amount. 

(6)  Every  bona  fide  bidder  must  deposit  10,000  drachmas 
(250/.)  in  securities  satisfactory  to  the  Currant  B.ink  as  a 
guarantee  of  the  fulfilment  of  the  contract. 

(.See  also  this  Journal,  1901,  1041.) 

Htposdlphite  of  Soda  in-  Chile. 
Bd.  of  Trade  J.,  Fib.  13,  1902. 

A  law  has  recently  been  passed  by  the  Chilean  Congress, 
exempting  hyposulphite  of  soda  from  Customs  duty  on 
importation  into  Chile. 


Vlir.— GLASS,  POTTERY,  AND  ENAMELS. 

China  and  Earthentsare  Trade  of  Smvh.va 
(Turkey). 

Bd.  of  Trade  J.,  Feb.  6,  1903. 

The  following  particulars  relating  to  the  porcelain  trade 
of  Smyrna  were  published  in  the  Moniteur  Officiel  du 
Commeice,  of  the  23rd  ult.  : — 

France,  Germany,  and  Austria  share  the  trade  of  Smyrna 
in  porcelain,  the  annual  value  of  which  amounts  to  5,200/. 
to  7,000/.  The  principal  porcelain  articles  which  are  sold 
at  Smyrna  are  as  follows  : — 

Table  services,  tea  services,  coffee  cujis,  toilet  services, 
night  lamps,  match-boxes,  tankard  stands,  .ish-pans. 

"  Articles  de  luxe  "  do  not  sell  well,  cheapness  bein>»  the 
chief  desideratum.  The  .Smyrna  trade  requires  only  articles 
of  low  qualities,  both  while  and  ornamented. 

Fiance  exports  to  Smyrna  articles  of  second  qualitv  only, 
i.e.,  the  best  quality  sold  there,  the  chief  being  table  services 
at  2/.  16s.  to  8/.  per  ^et  of  120  pieces,  tea  services  from  8s. 
to  ICs.,  coffee  cups  from  4s.  to  9s.  "</.,  and  toilet  services 
from  OS.  7d  to  2.1s.,  according  to  quality. 

Austria,  which  formerly  had  almost  a  monopoly  in  the 
oidinary  porcelain  article,  has  beou  ousted  by  Germanv. 
and  now  the  value  of  her  trade  barely  reaches  SOC/.  per 
annum.     Austria  supplies  table  and  toilet  services. 

Germany  is  at  the  present  time  the  chief  supplier  of 
porcelain  articles  to  Smyrna.  Her  yearly  sales  reach  the 
sum  of  about  4,000/.,  of  which  3,200/.  are  of  good  and 
second  quality,  and  800/.  ordinary  articles.  Tea  and  table 
services,  toilet  services,  and  ash-pans  are  sold  c.i.f.  Smyrna, 
as  well  as  coffee  cups  of  good  and  medium  qualitv,  but 
more  especially  those  of  common  make,  which  sell  "at  id. 
per  dozen,  c.i.f.  Smyrna. 

Ilussia  has  no  direct  trade  with  Smyrna  in  porcelain 
articles,  but  a  small  quantity  of  teapots  and  saucers  of 
Russian  manufacture  are  sent  viii  Constantinople,  and  .sold 
at  moderate  prices.  The  value  of  the  trade  is  estimated  at 
about  80/.  per  annum. 
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The  Smyrna  buyer  attaches  great  importance  ti  the  rate 
quoteil  for  goods  covering  cost  in  full  of  freight,  insurance, 
&c..  to  Smyrna,  instead  of  free  to  the  station  of  the  town 
of  departure. 

IX.—nUILDING  MATERIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

Ckment  in  the  United  States. 
Eng.  and  Mininy  J ,  Jan.  25,  1902. 
lu  the  January  number  of  S/owe  is  given  a  warniug  ai^ainst 
the  appireut  danger  of  an  over-production  of  cement  in  the 
United  States.  The  production,  especially  of  i^orlland 
cement,  has  been  increasing  at  a  very  rapid  rate,  and  even 
at  ihe  present  time,  it  is  probably  in  excess  of  the  demand, 
notwithstanding  the  great  activity  in  building  which  h.as 
resulted  from  the  prosperity  of  the  past  two  or  three  years. 
The  older  established  companies  have  undoubtedly  built  u|> 
a  very  large  and  prosperous  trade,  and  the  present  danger 
is  that  the  newer  concerns  Tvill  bo  driven  to  force  their 
product  upon  the  market  at  all  sorts  of  prices  in  conse- 
quence of  the  necessity  of  obtaining  cash  returns,  which 
many  of  them  must  have.  This  tendency  to  too  rapid 
expansion  is  espeeiallj'  apparent  in  Michigan,  where  the 
number  of  new  concerns  started  during  the  past  year  has 
been  very  considerable,  and  where  there  is  a  probability 
that,  if  all  the  new  companies  go  into  operation,  they  will 
not  only  produce  more  than  eau  be  sold  ;  but  it  is  also 
possible  that  ihe  plants  operated  will  be  muoh  too  large  for 
the  supply  of  cement  material  in  the  State.  At  present 
there  is  a  tendency  to  seize  upon  every  deposit  of  so-called 
marl  ;  but  not  all  the  marl  is  suited  for  the  manufacture 
of  cement,  and  it  is  very  probable  that  too  little  discrimi- 
nation has  been  exercised  in  this  respect. 

ScocKi.NG-mticKS  :  Ct'STOMS  Decision  (^U.mted  States). 

Bd.  of  Trade  J.,  Jan.  6,  1002. 

Scouring  bricks,  prepared  from  ground  pumice  stone  and 
sand,  mi.\ed  and  pressed  into  ditferent  sizes,  are  dutiable  as 
*'  pumice  stone  wholly  or  ])artially  manufactured,"  under 
pur.  92  of  the  Tariff,  at  the  rate  of  6  dols.  per  ton. 

X.— METALLURGY. 

MiNEliAL  ruoDUCTlOH  OF  CaNADA  FOR  1901. 
Imp.  Inst.  J.,  Feb.  1902. 

The  metallic  products  of  Cauada  chiefly  comprise  gold, 
silver,  lead,  nickel,  copper,  zinc,  and  pig  iron  ;  whilst,  in  the 
United  States,  besides  these,  there  are  produced  mercury, 
antimonj',  platinum,  and  aluminium,  which  do  not  appear  in 
the  Canadian  returns.  Antimony  is  found  in  one  province 
of  Canada,  Nova  Scotia,  and  was  at  one  time  produced  to 
a  small  e.xtent,  but  a  lawsuit  stopped  operation^.  Aluminium, 
although  not  yet  produced  in  Canada,  e.'iists  in  deiiosits  to 
the  extent  of  millions  of  tons.  Canada  also  has  corundum, 
but  it  is  too  valuable  for  its  abrasive  powers  to  be  used  to 
provide  aluminium.  The  production  of  eonnidnm  is  this 
ye:\T  being  undertaken  in  Canada  on  a  somcnhat  extensive 
scale.*  Copper  raining  companies  are  now  in  existence  in 
Canada,  having  an  authorised  capital  exceeding  140  million 
dollars,  only  a  small  proportion  of  which  has  so  far  been 
iictually  employed.  I']ight  of  these  companies — namely, 
four  in  Ontario,  two  in  t^uebec,  and  one  each  in  Nova  Scotiu 
and  New  Brunswick — are  working  mines  of  copjjer  and 
pyrites;  six  companies,  all  in  Ontario,  copper  and  nickel; 
32,  in  British  Columbia,  gold  and  copjier.  In  nickel, 
Canada  outstrips  the  United  States  and  all  other  countries. 

The  non-metallic  division  of  the  mineral  wealth  of  the 
United  States  and  Canada  comprises  fuels,  building 
materials,  abrasive  materials,  chemical  materials,  pigments, 
and  what  one  may  term  "  miscellaneous."  The  fuels  include 
coal,  natural  gas,  and  petroleum.  In  these,  as  in  ihe 
metallic  division,  Canada  is  gaining  rapidly  on  the  United 
Stales.  The  products  of  the  latter  country  were  ;i  I  times 
greater  than  that  of  Canada,  in  1890,  but  fell  to   27   times 

•  Sec  also  this  Journal,  1001,  Sm. 


greater;  in  1900.  The  increase,  in  that  period,  in  the  United 
States  was  75-9  per  cent.,  and  in  Canada,  120-7  per  cent. 
In  building  materials,  such  as  stone,  tiles,  clay  for  brick, 
and  cement,  Canada's  increase  in  the  same  period  was  67 
per  cent.,  against  19  per  cent.,  in  the  United  States.  Canada 
(Ontario)  is  unique  in  that  it  is  the  only  maker  of  arsenic 
on  the  continent  of  America.  Ijast  year  the  Canadian 
Golddelds  Company,  Ltd.,  produced  606,000  lb.  of  arsenic,  of 
an  estimated  value  of  22,725  dols  ,  as  a  by-product  of  their 
gold-milling  operations. 

Nickel  Mining  in  Silesia  (Gekjianv). 

Eitg.  and  Minmg  J.,  Jan.  2ii,  1902. 

It  is  stated  in  Slalil  iind  Eiseit  that  the  Martha  and  Benns 
nickel  lumes,  in  the  district  of  Frankenstein,  Silesia,  are 
making  steady  progress.  Whilst,  in  1899,  only  bO  tons  of 
nickel  ore  were  mined,  the  production  rose  to  nearly 
4,000  tons,  in  1900,  valued  at  about  4,000/.  The  smelte'r 
is  installed  at  the  Martha  Mine,  and  has  a  daily  capacity  of 
20  tons. 

XII.— FATS,  OILS,  Etc. 

COI'RA,    CoCOANUT-OlI.,   AND    VEGETAnLE    TaI.LOW    IN 
THE    StkAITS    SETTLEMENrS. 

I)iip.  Inst.  J.,  Feb.  1902. 

During  1900,  there  was  impm-ted  into  the  Straits  Settle- 
ments 93,074,933^  lb.  of  copra,  the  import  value  of  which  was 
4,455,489  dols.  Mexican.  During  the  same  year  there  was 
exported  91,1(;0,0265  lb.  of  copra,  valued  at  4,410,937  dols. 
Mexican.  Of  cocoanut  oil,  there  was  imported  during  1900, 
10,105,733?;  lb,  the  import  value  of  which  was  1,011,679 
dols.  Mexican.  The  exports  amounted  to  14,740.553',  lb., 
the  value  of  which  was  1,500,910  dols.  Mexican.  Imports 
of  cocoanuls  amounted,  in  1900,  to  21,409  dols.  in  Mexican 
currency,  and  the  export  to  311,773  dols.  ilexican,  showing 
a  large  local  production.  Of  vegetable  tallow,  imports, 
during  the  year  1900,  amounted  to  52,5331  lb.,  valued  at 
7,034  dols.  Mexican,  whilst  exports  amounted  to  91,900  lb., 
valued  at  37,948  dols.  Mexican.  About  60  per  cent,  of 
these  impoits  came  from  Japan,  and  the  remainder  from 
Burma  ;  all  the  exports  went  to  Great  Britain. 

Soap,  Oil,  and  C-Andle  Inddstry  xi  Salosica 
(Turkey). 

Eng.  and  Mining  J,,  Jan.  25,  1902. 

Soap. — In  Les  Corps  gras  Industries  the  annual  im- 
portation of  Marseilles  soaps  at  Salonica  is  estimated  at 
200,000  frs.  The  sales  may  be  considerably  extended  ia 
spite  of  local  manufacture. 

The  local  soaps,  produced  principallj'  at  Mitylene  and  iu 
Crete,  owe  their  e.\tremely  low  prices  to  the  introduction  of 
a  large  quantity  of  talc.  If  the  French  manafacturera 
were  to  produce  a  similar  quality,  so  as  to  compete  with  the 
prices  of  the  local  soaps,  they  would  secure  a  large  market 
at  Salonica  and  in  Macedonia. 

The  products  employed  for  the  manufacture  of  the  local 
soaps  are  talc  (296  tons),  coming  principally  from  Mar- 
seilles, and,  in  less  quantities  from  Trieste  and  from  Italy; 
.and  soda  (total  importation,  jl'i  tons),  326  tons  being 
imi)orted  from  England,  and  182  tons  from  Antwerp. 

.Seed  Oils  (total  importation,  558  tons,  valued  at 
418,000  frs.)  eome  entirely  from  Marseilles.  Italy  fur- 
nishes almost  all  the  sulphurated  oils — 1,042  tons,  valued 
at  782,000  frs.,  out  of  a  total  of  1,104  tons,  valued  at 
828,000  frs.  The  remainder  is  divided  between  France  and 
Germany. 

Candles. — The  sale  of  French  eaulles  at  Salonica  is 
insiguificant.  Holland  (140  tons)  and  Italy  (60  tons)  are 
the  principal  provider.-.  To  judge  by  the  figures  of  im- 
portation of  French  candles  at  other  places  iu  the  Levant, 
It  must  be  possible  to  increase  this  figure  greatly. 

Olive  Oils. — French  oils  of  good  brands  find  a  sure 
market  at  Salonica,  where,  however,  they  are  sought  for  by 
a  limited  class  of  consumers.  The  necessity  of  sliipping  to 
Turkey  only  absolutely  pure  olive  oils  is  essential.  Tliose 
containing  cottonseed,  arachis,  or  sesame  oil,  are  b.irred  at 
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the  Siilonica  custom  house.  The  slightest  trace  of  notton- 
eeed  oil  is  sutHcient  to  warrant  conlisc.itiou,  or  a  returu  to 
the  coDsi;;uor.  This  has  ofteQ  occurred,  acfonling  to 
importers,  when  the  olive  oils  have  only  been  transported  in 
barrels  which  formerly  contained  cottonseed  oil. 

XIII.  A.— PIGMENTS,  PAINTS,  Etc. 

"LiTHoroNE":  Customs  Ukcison  (Ri.'ssia). 

Bd.  of  Trade  J.,  Feb.  6,  1902. 

The  following  decision  has  regard  to  the  classification 
under  the  Kussiau  Tariff  :  — 

Tariff  classification  of  "  llthopone.'' — The  white  paint 
known  as  "  lithoponc,"  consisting  of  sulphate  of  baryta  and 
zinc  sulphide,  is  diitialile,  under  section  137  of  the  Taritf,  at 
the  rate  of  4  roubles  50  copecks  per  pond  (1/.  9s.  Id.  per 
owt.),  with  the  addition  of  the  surtax  of  10  per  cent.,  laid 
down  by  the  Imperial  Ukase  of  the  5th  August,  1900. 

Xllt.  C.—INDIA-nUBBER,  Etc. 
Balata  in  Ddtch  Guiana. 

India-Itubher  and  Gutta-Percha  Trades'  Journal  Qhromih 
Imp.  Inst.  J.,  Feb.  1902). 

The  balata  industry  in  Dutch  Guiana  is  flourishing,  the 
revenues  from  concession  fees  for  these  having  amounted  to 
800/.,  in  1900.  Not  less  than  14,820,000  acres  were  set 
apart  for  the  purpose  of  testing  the  presence  of  balata,  and 
concessions  have  been  granted  for  30.'J,'JO0  acres.  There 
is  a  growing  request  for  this  article,  owing  to  the  higher 
prices  obtained  in  the  market.  The  chief  export  of  balata 
goes  to  the  United  States  and  to  Great  Britain.  Through 
the  severe  by-laws,  prohibiting  the  felling  of  balata  trees  in 
Surinam,  a  decrease  of  the  trees  will  very  probably  be 
prevented,  although  control  is  very  difficult.  This  is  mostly 
done  through  journeys  of  pohcemeu,  especially  in  the 
district  of  Nickerie.  On  Jan.  17th,  1901,  the  Governor 
published  the  conditions,  according  to  which,  in  future,  four 
months  concessions  for  ascertaining  the  presence  of  balata 
will  be  granted  free  of  charge.  Its  wording  is  as  follows :  — 
(ct)  No  exploitation  must  take  place.  (6)  The  expeditions 
must  consist  of  a  foreman  and  six  workers  for  every  123,500 
acres,  or  part  of  it.  (c)  Within  three  weeks  from  the 
day  of  granting  concession,  a  certiBcafe  must  be  sent  to  the 
police  at  the  Government-Secretariat,  that  the  persons  named 
are  engaged  by  contract,  and  one  month  after  the  granting 
of  concession,  another  certificate  that  the  expedition  is  on 
its  way.  (rf)  The  concession  will  at  once  be  cancelled  (i) 
if  the  respective  papers  be  not  sent  in  properly  in  the  time 
meniioued  above  j  (ii.)  if  it  be  furthermore  evident  that  the 
company  docs  not  carefully  follow  the  conditions  under  (b) 
and  (c),  or  tries  to  avoid  them,  if  laws  regarding  public 
order,  safety,  or  health  be  not  respected,  or  if  exploitation 
take  place  on  ground  that  is  only  granted  for  testing. 

Xir.— TANNING;  LEATHER;  GLUE,  Etc. 

Tannic  Acid  from  Sobkel. 

Jlandels  Museum  (through  Imp.  Innt.  ,/.,  Feb.  1903). 

The  constantly  increasing  difHculty  of  obtaining  the 
necessary  tannic  acid  for  the  preparation  of  leather  is 
mostly  caused  by  the  fact  that  the  tanning  s'mfis  foimerly 
used  have  been  extracted  from  the  bark  or  fruit  of  trees. 
These  grow  slowly,  and,  in  consequence,  large  tracts  of  land 
are  necessary  for  obtaining  the  needed  supplies.  The 
endeavours  to  rectify  these  conditions,  by  using  a  quick- 
growing  plan*  containing  tannic  acid,  have"  been  successful, 
through  the  discovery,  in  the  plains  of  Mexico  and  California, 
of  a  sorrel  {Rumex  hymcnosepalus),  in  the  bulbs  of  which 
tannic  acid  exists.  In  a  dried  condition,  35  per  cent,  of 
tannic  acid  is  produced.  As  the  wild  plants  were  soon 
exhausted,  plantations  were  commenced,  in  189G,  and  the 
large  bulbs  were  used  for  tanning,  and  the  smaller  ones 
for  cultivating  new  plaLtations.  The  tannic  acid  is  much 
increased  by  the  plentiful  use  of  water.  The  plants  grow- 
to  the  length  of  about  a  metre,  and  the  leaves  make  an 
edible  vfgetable. 


(It  is  interesting  to  note  that  the  experimental  cultivation 
[   of  Rnme.r  hyinenosepalu^  ivas   undertaken   some   years   ,ago 
I   in  New  South  \\ales,  but  no  further  development  appears 
to  have  resulted.) 

XVI.— SUGAR,  STARCH,  Etc. 

New  Sugar  Plant  in  Paraguay. 

Ch.  ofComm.  J.,  Feb.  1903. 

Some  time  ago,  a  plant  (growing  in  the  north  of  the 
country),  which  is  distinguished  on  account  of  its  sweet- 
ness, was  examined  and  described  by  the  Director  of  the 
Agronomical  Institution,  at  Asuncion.  This  plant,  which 
has  been  christened  botanically  Kiipatorium  Rebaudianum, 
is  called  by  the  Paraguayan  Guarani  popidation  caa-hee,  or 
azuca-cati,  or  cira-caa,  which  signifies  sweet  yerba,  sugar- 
yerba,  or  honey-yerba.  It  is  a  plain-hioking  herb,  a  few 
decimetres  high,  with  small  leaves  and  tiny  blossoms.  It 
grows  in  the  highly-situated  camping  grounds  which  environ 
the  chains  of  mountains  Amambay  from  the  extreme  north 
to  the  sources  of  the  Kio  Monday,  its  powerful  properties 
of  sweetness  are  remarkable.  A  few  leaves  suffice  to 
sweeten  a  large  cup  of  tea  or  coffee.  On  putting  only  quite 
insignificant  portions  of  the  leaves  into  the  mouth,  the  taste 
of  sweetness  is  retained  for  an  hour  after.  It  does  not 
contain  any  injurious  substance  whatever.  The  director 
considers  that  the  sweetness  is  not  to  be  ascribed  to  the 
sugary  contents,  as  the  sweetening  power  by  far  exceeds 
that  of  sugar.  Moreover,  it  is  stated  that  the  sweet  matter 
I  contained  in  the  plant  cannot,  like  sugar,  be  brought  to  a 
'  state  of  fermentation  by  adding  yeast.  He  rather  assumes 
[  that  it  is  a  new  chemical  substance,  which  must  first  be 
examined  by  a  chemical  analysis.  At  the  moment  a 
German  is  trying  to  cultivate  the  plant  in  Nueva  Germania. 
J  It  is  also  contemplated  to  bring  the  leaves,  mixed  with  the 
Paiaguay  tea  (Yerba),  into  commerce. 

SuGAR-cA.vE  Cultivation  in  Mexico. 
Bd.  of  Trade  J.,  Feb.  6,  1902. 
The  sugar  industry  of  Mexico  is  beginning  to  be  largely 
developed.     In  all  parts,  capitalists   are  forming  companies 
for  the  cultivation   of  the  sugar-cane.     There  is  a  marked 
tendency  to  abandon  the  cultivation  of  maize  for  the  more 
remunerative  one  of  sugar-cane.     It  is  estimated  that  the 
;   area  of  sugar-cane  plantations  has  increased  by  about  22  per 
cent,  during  the  past  season. 

Sugar  Prodcction  in  Nicaragua. 

U.S.  Cons.  Reps.,  Jan.  27,  1902. 

During  the  last  twelve  months,  Nicaragua  has  exported 
over  4,000,000  lb.  of  cane-sugar  (not  refined).  Of  this 
amount,  over  3,000,000  lb.  were  sent  to  the  United  Slates, 
and  about  1,040,000  lb.  to  Vancouver,  British  Columbia. 
Nearly  all  was  produced  in  the  Departments  of  Chinandega 
and  Leon,  and  exported  from  the  port  of  Corinto.  Sugar  is 
also  produced  in  the  Departments  of  Managua,  Granada, 
Kivas,  Carazo,  and  Chontales.but  not  in  sufficient  quantities 
for  local  consumption.  Four  years  ago  the  production  of 
sugar  ic  Nicaragua  was  less  than  half  the  home  consumption. 
Two  years  ago  the  production  exceeded  the  consumption  by 
about  1,000,000  lb.,  and  siuce  then  the  production  has 
increased  over  300  per  cent. 

EsTiM.ATED  Sugar  Production  in  Kuroi-e  for 

Season  1901-2. 

U.S.  Cons.  Reps.,  ./an.  28,  1902. 

The  International  Union  for  Sugar  Statistics  has  just 
publisbed  the  results  of  its  investigations,  made  in  Deceriiber 
1001,  as  to  this  year's  beet-sugar  crop  in  European  countries 
(see  table  on  next  page).  Whilst  these  figures  are  approxi- 
mate estimates,  they  are  considered  to  be  as  nearly-  correct 
as  can  be  made  before  the  final  estimates  are  prepared  at  the 
end  of  the  season. 

There  will  be  apparently  an  over-production  of  sugar  in 
Europe,  amonnting  to  1,000,000  tons  in  excess  of  the 
normal  consumption,  and  the  stock  to  be  carried  over  to 
nextseason   may  be    1,300,000  tons,   the  effect  being   un- 
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Country. 


Acreage  allot  ted  to  Sugir-Beet 
Culture. 


1901-2. 


:  I 

i  Acres. 

r,enmii.v 1.108,420 

.Vustria ,  S9I1.13J 

l,Vgn(.(>  7ll.-l(ii) 

Kussia. :'...■. I         I.4il?..W7 

"Rolffium I  170.-2.V2 

Holhind I  120.001 

Swelien "O.Kl 

Dcumark i  a7,0lJ5 

Other  


1900— 1901. 


Acres. 

,(I95,SS9 
S39.1.53 
7i8.-22ll 

.31(;,'.n-2 
167.071 
115..3H4 
71.412 
34..5IH 
162,970 


production  of  Sugar  Beets. 


1901-2.* 

1900-1901. 

Tons. 

Tons. 

is,630,4,10 

13,-262.291 

8.944,700 

7.408,000 

9.278,400 

8,717,419 

,8.304,545 

6,406,024 

2.509.000 

2,403,000 

1,-183,000 

1,225,000 

8715,000 

SG5,«00 

44,300 

89S,25j 

Production  of  Sugar. 


1901-2.* 


Tons 

2.220.S50 

].30l!,800 

1,080,300 

1,079,,550 

32.5,000 

200,100 

121,392 

57.500 

221,000 


1900-1901. 


Tons. 

1,974,785 

1.083,300 

1,100,171 

893,520 

320,000 

178,100 

115,517 

50,700 


*  December  estimate. 


precedentedly  low  prices.  In  Oeeemter,  raw  sugar  was 
quotecJ   at   the  Magdeburg  exchange  at   1-62  cents  per  lb. 

It  -would  seem  that  the  unprofitable  business  would 
check  over-production,  but  the  entire  beet  sugar  industry 
of  E'.irope  is  on  an  artifiei.al  basis. 

Considerable  anxiety  is  felt  here  as  to  the  tariff  the 
United  States  Congress  will  jnit  on  Cuban  sugar. 

As  early  as  1893,  Cuba  produced  not  less  than  1,160,172 
tons  of  sug.ar,  which  is  about  one-half  the  amount  con- 
sumed by  the  people  of  the  United  .'>tat<'s  to-day.  The 
■war  reduced  its  sugar  crop  to  281,420  tons,  in  1899,  but  it 
has  risen,  in  the  face  of  financial  difficulties,  to  almost 
treble  that  quantity  -n-ithin  two  years,  and  at  the  end  of 
another  year,  it  is  possible  it  may  again  reach  1,000,000  tons. 
With  plenty  of  capital  and  labour,  and  with  improved 
machinery,  there  is  every  reason  to  suppose  that  Cuba  will 
become  the  largest  producer  of  sugar  in  the  world, 

SvGAE  Bounties  fou  the  1902-.3  .Sugar  Campaign 
IN  Belgium. 

Bd.  of  Trade  J.,  Feb.  13,  1002. 

In  the  official  Moiiiteur  Beige  of  20th — 21st  ult.  is  pub- 
lished the  text  of  a  law  passed  by  the  Belgian  Government, 
modifying  the  existing  legislation  respecting  sugar,  and 
providing  for  the  grant  of  a  direct  bounty  on  sugar  pro- 
duced during  the  season  1902 — 3. 

Article  1  of  the  law  states  that  native  raw  sugars  declared 
for  export,  or  for  deposit  in  a  bonded  warehouse,  are  classed 
into  three  categories,  and  enjoy  a  rebate  from  excise  duties 
fixed  as  follows  ; — 


1st  categor.v,  Nos.  11  and  over,  Dutch  standard  . 
2i'.deategory,  Nos.  8— 11  „  „ 

3rd  category,  below  No.  8  „  „       . 


Francs. 
45-00 
40-93 
38-43 


In  order  to  be  admitted  to  exportation  or  to  deposit  in  a 
bonded  warehouse,  with  the  diawback  fixed  by  Article  1, 
the  sugar  must  be  capable  of  giving  the  following  yield  of 
refined  sugar  per  100  kilos,  of  raw  sugar : — 

Kilos. 

Sugar  of  the  1st  category,  not  less  than  88 

2nd  „  .SO 

Srd  „  „  76 

Article  2  sttites  that  sugar  exported  or  deposited  iiTa 
bonded  warehouse,  which  would  be  known  to  give  on  refin- 
ing ii  yield  of  more  than  2  kilos,  less  than  the  qn.antity 
fixed  by  the  categorj-  in  which  it  is  declared,  will  be  officially 
classed  in  conformity  with  Article  1,  without  prejudice  to 
the  penalties  incurred  bj-  the  person  for  making  a  false 
declaration. 

Article  3  states  that  the  Minister  of  Finance  is  determin- 
ing the  method  of  analy.sis  of  sugar  as  regards  the  yield  on 
refining. 

Article  4  states  that  the  words  "  non  humides  "  which 
terminate  section  d  of  Article  176,  section  1  of  the  Law  of 
16th  April,  1887,  are  suppressed. 

Article  5  states  that  Articles  7 — 9,  par.  1,  section  b, 
and  Section  5  of  Article  10  and  Article  12  ot  the  Law  of 
the  9th  August,  1897,  are  made  applicable  to  sugar  used  in 
biscuit  manufacture. 


Temporary  Dispositions. 

Article  6. — I.  In  modification  of  par.  2  of  Article  8 
of  the  Law  of  lltli  September  189."),  only  that  part  of  the 
exee.ss  of  receipts  in  1902  above  3,Coo,000  frs.  will  be  taken 
into  account. 

2.  A  bounty  of  2  frs.  per  1 00  kilos,  of  sugar  "  pris  en 
charge  "  darUiii  the  sugar  campaign  of  1902-3  is  granted 
to  manufacturers  of  raw  sugar  from  beet,  but  the  total 
amount  of  bountj'  paid  must  not  exceed  5,000,000  frs.  If 
the  quantity  "  pris  en  charge"  exceeds  250,000,000  kilos., 
the  bounty  per  100  kilos,  will  be  reduced  proportionately 
to  the  excess. 

XX.— FINE  CHEMICALS,  Etc. 

Medical  and  Pharmackutical  Preparations  : 
Customs  Regulation  (Russia). 

Bd.  of  Trade  J.,  Feb.  6,  1903. 

Medical  and  Pharmacciifical  Preparations  not  mentioned 
in  the  List  of  Preparations  authorised  to  be  Imported  into 
Russia. — Applications  for  leave  to  import  these  articles 
must  be  accompanied  by  two  samples  for  examination.  If 
imported  in  special  packages,  with  labels  and  descriptions, 
the  samples  must  also  be  accompanied  by  these  labels  and 
descriptions. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 

"  Cordite  M.D."  :  A  New  Explosive. 

Chcm.  and  Druggist,  Feb.  I,  1902. 

The  Explosives  Committee,  British  War  Office,  which 
consists  of  Lord  Kayleigh,  Sir  Andrew  Noble,  ."^ir  William 
Crookes,  Sir  W.  Roberts-Austen,  and  Mr.  1!.  B.  Ilaldane, 
besides  members  representing  the  War  Office  and  the 
Admiralty,  have  now  made  effective  trials  with  the  new 
smokeless  powder  to  be  known  as  "Cordite  M.D."  The 
original  cordite,  patented,  in  1889,  by  Sir  Frederick  Abel 
and  Professor  Dewar,  consists  of  58  per  cent,  of  nitro- 
glyceriu,  37  per  cent,  of  trinitrocellulose  (with  a  small 
proportion  of  .-soluble  guncotton),  and  5  per  cent,  of  vaseline. 
Cordite  M.D,  is  not  patented,  but  nhrocellulose  is  the  base, 
and  it  contains  a  percentage  of  nitroglycerin  not  nearly  so 
high  as  that  in  cordite.  The  advantage  of  the  new  powder  is 
that  it  is  not  so  erosive  as  cordite,  and  in  other  respects  it  is 
far  superior. 

Matches  at  Foocho-w  (China). 

Foreign  Office  Annual  Series,  No.  2738. 

The  match  factory,  established  here,  in  1899,  by  a  Biitish 
firm,  is  now  actively  working.  Nearly  2,000  persons,  men, 
women,  and  children,  are  employed  in  it,  and  the  average 
output  is  about  20  cases  a  day,  each  containing  7,2uO  boxes 
of  matches.  The  production  could  easily  be  increased  to 
40  cases  a  day.  These  Foochow  matches  are  sold  retail 
at  the  same  price  as  the  imported  Japanese  article,  which 
they  are  rapidly  superseding,  both  at  Foochow  and  in  the 
interior,  through  their  superior  quality. 


Feb.  28, 1902.] 


PATENT  LIST. 
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•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 

Appucations. 

2697.  P.  N.  Hoiiper.  Improvements  iu  gas  or  vapour 
separators.     Feb.  3. 

2865.  H.  E.  Auman.  Impr.ivements  in  anil  relating  to 
smelting  furnaces.     Complete  Specificaliou.     Feb.  4. 

3096.  R.  S.  Brownlovi'.    Improvements  in  filters.    Feb.  7. 

3128.  A.  G.  Brookes.— From  II.  J.  Merck  and  Co., 
Germany.  Improvements  in  and  relating  to  apparatus  for 
comminuting  or  disintegrating  superphosphates.  Complete 
Specilication.     Feb.  7. 

329.i.  J.  J.  E.  Bekker  and  li.  Harvey.     .See  Class  XVI. 

3373.  F.  W.  Monteith.  Improvements  in  and  connected 
with  furnaces.     Complete  Specification.     Feb.  10. 

3-192.  Siemens  Bros,  and  Co  ,  Ltd. — From  Siemens  and 
Ha'ske  Aktien  GesscUscbafr,  Gtrmanv.  An  apparatus  for 
filtering  liquids  and  treating  them  with  gases.  Complete 
Specification.     Feb.  11. 

3752.  F.  Fursteuheim.  Improvements  in  and  connected 
with  sterilising  apparatus.    Complele  Specifii.ation.  Feb.  13. 

3831.  F.  C.  Roberts.  Improvements  in  hot  blast  stoves. 
Complete  Specification.     Feb.  IJ. 

3851.  T.  Kirkland.  Improvements  relating  to  heating 
aud  cooling  apparatus.     Feb.  14. 

CoMFLBTB  Specifications  Accbptbd.* 
1901. 

2467.  H.S.Hatfield.  Gas  thermometers  and  pyrometers. 
Feb.  12. 

5553.  B.  G.  Smith.  Appar<itus  for  operating  platforms 
of  hoists,  gas  purifier  lids  and  the  like.     Feb.  12. 

6428.  J.  Kirkaldv.  Portable  distilling  apparatus.  F.b.  12. 

7237.  Per.  W.  Lindberg.  Centrifugal  apparatus.  Feb.  12. 

7336.  C.  Groll.     Rotiiry  furnaces.     Feb.  19. 

23,277.  H.  Koppers.  Wall  constructions  for  coke  ovens 
by  means  of  a  particularly  shaped  stone.     Feb.  19. 

2ij,165.  T.  R.  Murray.  Pumps  for  pumping  or  com- 
pressing gases  or  vapours.    Feb.  12. 

U.— FUEL,  GAS,  AHB  LIGHT. 

Applications. 

2706.  M.  Graham.  Improvements  iu  gas  producers  and 
furnaces.     Feb.  3. 

2751.  L.  G.  Hiirris.  Improvements  relating  to  the  manu- 
facture of  gas.     Complete  Speeificatiou.     Feb.  3. 

2752.  G.   L.    Badger.      Improvements    relating   to    the 
treatment   of   hydrocarbons   fjr    the   pioduciion    of    fuel.  | 
Complete  Specification.     Feb.  3.  i 

2851.  G.  V.  Foster  and  E.  F.  Maekusick.  Improve- 
ments in  acetylene  gas  generators.  Complete  Specification. 
Feb.  4. 

2870.  T.  A.  Johnson.  Improvements  in  gas  producers 
Feb.  4. 

2929.  W.  Udal.  Improvements  in  acetylene  gas  generator. 
Feb.  5. 

2964.  A.   G.  Bloxam.— From  F.  Gehre  and  K.  Hockc,   i 
Germany.     Improvements  in  the  manufacture  of  briquettes 
of  fuel  ore  or  the  like.     Feb.  5.  i 

3206.  \V.  E.  Heys.-  From  L.  M.  Thompson,  United 
States.  Improvements  in  gas  lighters.  Complete  Specifica- 
tion.    F?b.  8. 


3217.  H.Marshall.  Method  of  lighting  trains  and  other 
vehicles  by  means  of  carburetted  air.     Feb.  8. 

3306.  C.  Kleyer.     Improved  heating  element.     Feb.  10. 

3343.  A.  ,T.  Boult. — From  G.  Viarme,  France.  Improve- 
ments in  or  relating  to  gas  generators.     Feb.  10. 

3363.  W.  H.  A.  Sieverls.  Improvements  relating  to  gas 
burners.     Feb.  10. 

3641.  W.  P.  Warren.  Improvements  relating  to  acety- 
lene generators.     Feb.  12. 

3643.    W.   P.   Warren.      Improvements  relating   to   the 
production  of  ucetjlene  gas,  and   end  products  suitable  for 
use  as  metal  polish  aid  the  like.     Feb.  12. 
j        3783.  F.  E.  Bowman.      Improvements  in  gas   producing 
'   plant.     Feb.  14. 

I  CostpLKTK  Specifications  Acckptkd. 

1901. 

2713.  R.  P.  Pictet.  Apparatus  for  the  industrial  pro- 
duction of  liquid  air.     Feb.  19. 

2750.  J.  C.  H.  Kramers  and  J.  G.  Aarts.     Manufacture 
of  water-gas  and  semi-water-gas,  and  apparatus  therefor. 
Feb.  12. 
1       6901.  H.  D.  Shiersant  and   W.  A.  Coulson.      Apparatus 
'    for  generating  acetylene  gas.     Feb.  19. 

20,282.  C.  D.  Lepine.    Acetylene  gas  generator.     Feb.  19. 

21,692.  H.  1).  Fiizpatrick.— From  F.  H.  .M.icphersou, 
Canada.  Vapour  generators  for  incandescent  lighting. 
Feb.  19. 

21,756.  E.  F.  Colborn.  Production  of  combustible  gas 
from  hydrocarbon  oil.     Feb.  19. 

23,277.  H.  Koppers.     See  Class  I. 

24,577.  M.  Toltz  and  A.  Sipschutz.  Acetylene  gas 
ligUtiu;;  system.     Feb.  19. 

24,837.  S.  T.  Wellman  and  C.  H.  Wellman.  Coke- 
ovens.     Feb.  19. 

25,495.  E.  n.  Holmes.— From  O.  X.  Guldin,  of  The 
^Vestern  Gas  Construction  Company,  United  States.  Im- 
provements in  mouthpieces  and  lids  of  gas  retorts,  applicable 
to  the  lids  of  other  receptacles.     Feb.  19. 

III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  PETROLEUM. 

Application. 

3401.  H.  Daiizer.  Improvements  in  and  connected  wiih 
bitumen  aud  iisph.ilt  cauldrons.     Feb.  11. 

rV.— COLOURING  MATTERS  and  DYESTUFFS. 

Applications. 

2722.  O.  Imray.— From  The  Basle  Chemical  Works, 
Switzerland.  Manufacture  of  green  sulphurised  dyestuffs. 
Complete  Specification.     Feb.  3. 

31J-2.  F.  Gaess.  A  process  of  preparation  of  mono- 
formyl-a,  Oo-naphthyl-diamice  P^  or  /Sj-monosulpho  acid. 
Feb.  7. 

3362.  H.  E.  Xewton. — From  The  Farbenfabrikeu  vonnals 
F.  Bayer  and  Co.,  Germany.  Improvements  in  the  manu- 
facture or  production  of  neiv  derivatives  of  the  anthracene 
series.     Feb.  10. 

3775.  J.  y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Improvements  iu  the  manufacture 
and  production  of  disazo  colouring  matters.     Feb.  10. 

Couplete  Specifications  Accepted. 
1901. 
6878.  T.  R.  Shillito.— From  J.R.  Geigyand  Co.,  Switzer- 
land.    Manufacture    of    artificial    indigo    from    o-isatinp- 
auilide.     Feb.  12. 

725;).  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius  und  Briining,  Germany.  Process  for  the  manufac- 
ture of  new  azo  componeuts  and  azo  dyestuffs.     Feb.  12, 
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7632.  J.  V.  Johnson. — From  The  Badische  Anilin  iintl 
Soda  Fabrik,  Germany.  Manufacture  and  production  of 
azo  colouring  matters  and  their  after  treatment  on  the 
fibre.     Feb.  12. 

16,409.  O.  Imray.  —  From  Farbwerke  vormals  Jleister, 
Lucius  nnd  Briining,  Germany.  Manufacture  of  orange- 
yellow  to  red  mono-azo-dyestu£fs  suilable  for  the  prepara 
tion  of  lakes.     Feb.  19. 

v.— PREPARING.  BLEACHING,  DYEING, 

PRINTING,  AND  FINISHING  TEXTILES,  YARNS, 

AND  FIBRES. 

Applications. 

2690.  J.  Auchinvole,  of  the  6rm  of  .Johnston  and  Farie. 
Improved  method  of  and  means  for  washing,  bleaching, 
dyeing,  sizing,  and  similarly  treating  yarns  or  like  fibrous 
materials  and  fabrics.     Feb.  3, 

2891.  M.  Ge'ssler.  Improvements  in  apparatus  for  dye- 
m"  cloth  or  other  porous  materials.  Complete  Speoitieatiou. 
Fid).  5. 

315.5.  F.  B.  Aspioall,  G.  H.  Wise,  and  F.  S.  Wilson. 
Improvements  relating  to  the  treatment  of  cotton  seed. 
Feb.  7. 

.^178.  F.  H.  Long.  Improvements  in  processes  for 
bleaching  paper  pulp  and  the  like.  Complete  Specification. 
Feb.  7. 

3422.  S.  W.  Wardwell.  Improvements  in  or  relating  to 
a  method  of  preparing  yarn  and  like  mateiials  for  dye- 
ing and  fini.shing  processes,  and  the  cop  or  package  pro- 
duced thereby.     Complete  Specification.     Feb.  11. 

3425.  R.  W.  Goddard.  Improvements  in  the  method  of 
and  apparatus  for  dyeing  warps  for  weaving.     Feb.  11. 

VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

2743.  A.  Krause.  Improvements  in  or  relating  to  the 
preparation  of  substances  containing  peroxide  of  magne- 
sium.    Complete  Specification.     Feb.  :!. 

2856  H.  H.  Lake. — From  K.  Oehler,  Germany.  Im- 
provements relating  to  the  manufacture  of  sodium  sulphate 
and  hydrochloric  acid.     Feb.  4. 

2867.  G.  Fi.  Davis  and  A.  Roland.  Improvements  in  the 
removal  oi-arsenic  from  sulphuric  acid.     Feb.  4. 

2916.  T.  B.  Saunders.  Improvements  in  the  means  or 
method  of  manufacturing  strong  hydrochloric  acid.    Feb.  5. 

2387.  I!.  Threlfall  and  G.  F.  Wilson.  Improved  means 
for  producing  chlorates  or  perchlorates  of  the  alkali  or 
alkaline  earth  metals.     Feb.  5. 

304.").  E.  W.  Wheelwright.  Improved  compounds  of 
phosphorus  and  sulphur  and  methods  of  manufacturing 
same.     Feb.  6. 

3161.  O.  Imray. —  From  Farbwerke  vormals  Meister, 
Lucius  und  Briining,  Germany.  Improved  manufacture  of 
sulphuric  acid  and  sulphuric  anhydride,  and  apparatus 
therefor.     Feb.  7. 

3381.  T.  Ewan.  Improvements  in  the  manufacture  of 
cyanogen  compounds.     Feb.  11. 

3611.  O.  Imray. — From  Die  Farbwerke  vormals  ileistei^ 
Lucius  und  Briining,  Germany.  Improved  manufacture 
of  sulphuric  anhydride  by  the  contact  process.     Feb.  12. 

3891.  J.  II.  Hudson.  Improvements  in  obtaining  alkaline 
compounds.     Feb.  15. 

3923.  H.  von  Hochstetter.  Improvements  in  and  con- 
nected with  the  manufacture  of  acetic  aeid  and  other  acids 
of  the  fatty  acid  series.     Feb.  15. 

CoMPLKTE  Specifications  Accepted. 
1901. 
3327.  n.  Rabe.   Process  for  the  production  of  anhydrous 
sulphuric  acid.     Feb.  19. 

6829.  J.  Y.  Johnson. — From  The  Badische  Anihn  und 
Soda  Fabrik,  Germany.  Manufacture  of  sulphuric  acid. 
Feb.  12. 


Viri.— GLASS,  POTTERY,  and  EXAMELS. 
Applications. 

3355.  W.  P.  Thompson. — From  Fontaine  .and  Cie., 
Germany.  Improvements  in  or  relating  to  the  manufacture 
of  glass  ware.     Complete  Specification.     Feb.  10. 

3514.  F.  von  Poschinger.  Improvements  in  the  manu- 
facture of  cathedral  glass.     Feb.  11. 

Complete  Specification  Accepted. 

1901. 

3100  R  D.  Lucas.  Decoration  of  china,  earthenware, 
glas.s,  enamelled  iron  ware,  and  the  like.     Feb.  19. 

IX.— BUILDING  MATERIALS,  CLAYS.  MORTARS, 
AND  CEMENTS. 

Applications. 

2742.  G.  A.  Taylor  and  W.  Maclcod.  An  improved 
fibrous  plaster.     Complete  Specification.     Feb.  3. 

3051.  F.  H.  Bruce.  Improvement  in  the  treatment  of 
■wood  for  the  purpose  of  rendering  the  same  fire-proof. 
Feb.  6. 

3105.  J.  L.  Gordon.  An  improved  cement  for  general 
building  purposes.     Feb.  7. 

3294.  J.  Bilsbury.  Improvements  in  and  appertaining 
to  kilns  for  drying  and  burning  bricks.     Feb.  10. 

3300.  J.  Jackson.  Improvements  in  the  manufacture  of 
fire-resisting  bricks  and  blocks.     Feb.  10. 

3364.  G.  C.  Marks. — From  C.  Frerichs,  Germany.  Im- 
provements in  connection  with  glazing  for  calcareous  sand- 
stone and  the  like.     Feb.  10. 

3402.  G.  A.  Xewlon.     Granitene.     Feb.  11. 

3493.  F.  Jurschina.  An  improved  process  for  the  manu- 
facture of  artificial  stone.    Complete  Specification.   Feb.  II. 

3518.  F.  Jurschina.  Improved  process  for  the  manufac- 
( ure  of  artificial  acid-proof  stone.  Complete  Specification. 
Feb.  1 1 . 

3555.  B.  Budd.  Improvements  in  the  production  of 
concrete  artificial  or  manufactured  stone,  plaster,  and  similar 
substances  used  for  building,  for  paving,  and  for  other 
purposes.     Feb.  12. 

Complete  Specifications  Accepted. 

1901. 

4657.  J.  Steiger.     Manufacture  of  cement.     Feb.  19. 

1902. 
386.  A.  Wolskel.     Preparing  a«phal(.     Feb.  12. 

X.— METALLURGY. 
Applications. 

2305.  G.  Westinghouse  — From  W.  J.  Knox,  United 
States.  Improvements  in  methods  of  treating  cojiper  ores. 
Feb  4. 

2846,  W.  ^IcKie.  Improvements  in  or  relating  to  the 
manufacture  of  iron,  steel,  and  copper.     Feb.  4. 

2865.  II.  E.  Auman.     Src  Class  I. 

2971.  H.  liuderus.  Improvements  in  means  for  pro- 
ducing iron  eastings  direct  from  furnaces.     Feb.  5. 

3331.  W.  P.  Ingham.  Improvements  in  or  connected 
with  the  manufacture  of  slag  -wool.     Feb.  10. 

3344.  O.  Thiel.  Improvements  in  or  relating  to  the 
manufacture  of  iron.     Complete  Specification.     Feb.  10. 

3357.  C.  Renstrom.  Process  for  hardening  copper  or 
the  allovs  of  cojiper.     Complete  Specification.     Feb.  10. 

3483.  S.  Phelps  anil  W.  G.  Claik.  An  improved  process 
for  welding  or  uniting  copper  and  its  alloys  to  iron,  steel, 
and  other  metals.     Feb.  11. 

3644.  W.  S.  Simpson.  Improved  method  of  hardening, 
toughening,  or  improving  the  quality  of  metal,     Feb,  12, 
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3650.  W.  P.  Thompson. — From  Koarad  von  lEeyenburg 
and  E.  R.  Butler,  Switzerland.  Improved  method  and 
apparatus  for  increaslnj;  the  coherence  and  resistance  to 
pressure  of  blocks  of  ore  and  the  like.     Feb.  12. 

3724.  G.  A.  Herdman.  Improvements  in  moulding 
slag  wool.     Feb.  13. 

3834.  F.  C.  Roberts.  Blast  furnace  charging  apparatus. 
Complete  Specification.     Feb.  14. 

COMPLBTE   SpBCIFICATIONS    AcCEl'TKD. 
1901. 

493.  H.  M.  Taquet.     Treatment  of  zinc  ores.     Feb.  I'J. 

2781.  E.  Kikut.  Blast  devices  for  furnace  and  for  other 
purposes.     Feb.  19. 

6322.  Sir  A.  Hickman  and  W.  Hutchinson.  Manufac- 
ture of  steel  and  in(;ot  iron.     Feb.  19. 

7568.  V.  Fattelay.     Manufacture  of  steel.     Feb.  19. 

14,266.  J.  S.  Wolfe,  L.  J.  Fnglert,  and  T.J.  Geiger. 
Composite  metal.     Feb.  12. 

14,306.  P.  Garuti  and  R.  Pompili.  New  process  of 
soldering  with  oxy-hydrogen  gas.     Jan.  22. 

22,233.  P.  M.  Justice.— From  C.  Davis,  Unitei  States. 
Method  of  treating  iron  and  steel.     F"eb.  12. 

22,730.  H.  Johnson  and  G.  W.  Frier.  Process  of  manu- 
facturing steel.     Feb.  19. 

24,235.  C.  A.  Keller.  Manufacture  and  treatment  of 
alloys.     Feb.  19. 

25,671.  P.  M.  Justice.— From  C.  Davis,  United  States. 
Method  or  process  of  hardening  steel.     Feb.  12. 

26,595.  W.  F.  Bedell.     Amalgamators.     Feb.  12. 


XI. 


-ELECTRO-CHEMISTRY  and  ELECTBO- 
METALLURGT. 


Application. 


3819.  J.   T.   Xildett. 
storage  batteries.     Feb. 


Method  of  separating   vegetable   oils 
Feb.  19. 


Improvements  in   and  relating  to 
14. 


Complete  Specifications  Accepted. 
1901. 
5764.  L.    Mond.     Obtaining    zinc   by  electrolyses,   and 
apparatus  for  that  purpose.     Feb.  12. 

26,729.  T.  J.  Bain  and  J.  0.  Hunt.  Electric  batterv. 
Feb.  12. 

XII.— FATS,  OILS,  AND  SOAP. 
Application. 

31G4.  J.  Klimont.  An  improved  process  for  the  purili- 
catioD  of  fats  or  fatty  substances.  Complete  SpeciticatioD. 
Feb.  7. 

Complete  Specifications  Accepted. 

1901. 

11,074.  G.  Dangoise  and  La  Societe  Geo erale  Beige  de 
Deglycerination.  Separating  glycerine  from  oils  and  fatly 
matters.     Feb.  12. 

16,483,  J.  Rank, 
from  ground  seeds. 

25,425.  F.  V.  Speltic.  Process  and  apparatus  for 
extracting  oil  from  fish  and  obtaining  dried  residues  serving 
as  "guano."     Feb.  19. 

XIII.— PAINTS,  PIGMENTS,  VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

2782.  J.  C.  Chandler  and  S.  B.  Chandler.  Compound 
in  substitution  of  red  and  white  lead  when  used  for  joint 
making.     Feb.  4. 

3268.  W.  P.  Thompson. — From  A.  L.  Tedi^sco,  France. 
Improved  process  for  the  mauufacture  of  varnishes. 
Feb.  S. 


3468.  R.  B.  Price.  Improvements  relating  to  the 
recovery  of  rubber  from  vulcanised  rubber  waste.  Com- 
plete Specification.     Feb.  11. 

385o.  E.  Ziihl.  A  new  or  improved  prjcess  for  the 
regeneration  of  caoutchouc.  Complete  Specificiitiou. 
Feb.  14. 

Complete  Specification  Accepted. 

1901. 

11,337.  F.  J.  Corbett.  Ajiparatus  for  manufacturing 
white  lead.     Feb.  12. 

XV.— MANURES,  Etc. 

Complete  Specifications  AccEPrsD. 
1901. 

233).  J.  Ostersetzer.  Manufacture  of  artificial  miuurcs. 
Feb   12. 

5215.  R.  Barnard.  Manufacture  of  alkaline  super- 
phosphate.    F"eb.  19. 

25,425.  F.  V.  Spellie.     See  Class  XII. 

XVI.— SUGAR,  STARCH,  and  GUM,  Etc 
Applications. 

29)2.  W.  }'.  Thompson. ^From  G.  Reynand  and  A. 
Banna,  France.  An  improved  process  for  converting 
vegetable  cellulose  into  glucose  and  its  derivatives. 
Feb.  5. 

3295.  J.  J.  E.  Bekker  and  R.  Harvey.  Improvements 
in  and  relating  to  mills  for  grinding  sugar  cane  and  like 
grinding  purposes.     Feb.  10. 

3642.  M.  K'vwalski.  A  new  or  improved  process  for 
purifying  by  extraction  the  .syrupi,  draiuings,  and  molasses 
obtained  in  the  manufacture  of  sugar.  Complete  Sjiacifica- 
tion.     Feb.  12. 

3930.  J.  Y.  Johnson. — From  The  Societe  des  Produits 
Amylaces,  France.  Improvements  in  the  manufacture  of 
starch  from  rite,  maize,  and  other  amylaceous  products. 
Feb.  15. 

Complete  Specification  Accepted. 

1901. 

10,S84.  C.  Steffen.  Process  of  obtaining  very  pure 
concentrated  i-acchariue  juices,  and  nutritious  pulp 
poor  in  water  from  beetroots  without  the  use  of  water. 
Jan.  22. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

AppLtCATIONS. 

2708.  .T.  Kirby.  An  improved  apparatus  for  separating 
yeast  from  fermenting  liquors  in  vats,  casks,  "  pieces,"  or 
other  nearly  closed  vessels,  also  for  aerating  the  fermenting 
liquor.     Feb.  3. 

2863.  J.H.Jewell.  Improvements  in  distilling  apparatus. 
Complete  Specification.     Feb.  4. 

Complete  Specification  Accepted. 
1901. 
6428.  J.  Kiikaldy.     See  Class  I. 


XVIII.— FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 

Applicationb. 

A. — Foods. 

3505.  F.  C.  Staender.  Improvements  in  the  production 
of  milk  powder.     Feb.  11. 

3646.  A.  E  Bertie-Smith.  A  new  or  improved  process 
or  treatment  for  preserving  cream.     Feb.  12. 

3914.  C.  Steflen.  Improved  process  for  (lie  productio.i 
of  saccharine  foodstuff.^.     Complete  Specification.     Feb.  15. 
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3924.  L.  Ilocheeker.  Improvements  relating  to  the 
manufacture,  preservation,  and  utilisation  ot  fruit  paste. 
Feb.  15. 

3549.  II.  H.  Like.— Fron  Aktieselskabet  "Progress," 
Norway.  tVu  improved  process  for  preserving  eggs.  Com- 
plete Specification.     Keh.  15. 

B. — Sanitation  ;   Water  Purification. 

2892.  \V.  r.  Lincoln  and  M.  S.  Greenbaum.  Improved 
process  of  reducing  and  deodorizing  residues.     Feb.  5. 

3516.  F.  J.  Farrell.  Improvements  in  apparatus  for 
softening  water.     Feb.  11. 

C. — Dis  infectan  ts. 

2813.  J.  B.  de  Alzugaray.  Improvement-!  in  and  con- 
nected with  the  manufacture  of  disiofecting  and  antiseptic 
fluids  and  compo'inds.     Feb.  4. 

3333.  r.  Kuben.  Process  of  preparing  a  disinfecting 
material.     Feb.  10. 

XIX.— PAPEK,  PASTEBOARD,  Etc. 
Applications. 

2713.  F.  Xeraeci'k.      Improvements  in  or  relating  to  the 
manufacture  of  paper.     Feb.  3. 
317S.  F.  H.  Long.     Sec  Class  V. 

XX. -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  AND  EXTKACTS. 

Applications. 

2748.  W.  M.  Binnie.  Improvements  in  the  production 
of  ai-tificial  camphor.     Feb.  3, 

2787.  C.  M.  Aikman.  Preparation  of  extract  of  mate. 
Feb.  4. 

3871.  H.  11.  Lake.— From  W.  .1.  Schieffelin,  United 
States.'  Improvements  relating  to  the  preparation  of 
compressed  drugs.     Feb.  14. 


G937.  J, 
Feb.  12. 


CouPLETE  Specification  Accepted. 

1901. 
,  Heron.     Manufacture   of  a   vegetable   extract. 


XXI  .—PHOTOGRAPHY. 
Applicatio>s 

3371.  A.  J.  Hoult— From  C.  L.  F.  Freelandt,  Mu^Aa. 
Improved  manufacture  of  gelatine  films  for  photographic 
purposes.     Complete  Specification.     Feb.  10. 

347G.  T.  K.  IJarnar.l.  Improvement-i  in  apparatus  re- 
lating to  colour  photography.     Feb.  11. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Application  s  . 

2724.  C.  G.  liedfern. — From  La  Socieli'  Generale  pour 
la  Fabrication  de  la  Dynamite,  France.  A  new  explosive 
compound.     Feb.  3. 

3144.  W.  1'.  Thompson.— From  R.  II.  F.  Renniek,  India. 
Improved  detonator  applicable  for  use  with  sensitive 
explosives.     Feb.  7. 

3?02.  \V.  II.  Hodgkiason  .and  J.  B.  Finlaison.  An 
improved  shortened  method  of  manufacture  of  nitra'ed 
celluloses,  gun-cotton,  and  the  like.     Feb.  8. 

3238.  F.  Hess.  Method  for  the  treatment  and  use  of 
detonating  compositions.     Complete  Specification.     Feb.  8. 

3334.  J.  Wetter.— From  The  Westfalisch-Anhaltisehc 
Sprengstoff-Aktiengesellschaft.  Germany.  Improvements 
in  safety  explosives  or  blasting  compositions.     Feb.  10. 

3S51.  II.  H.  lake.— From  Aktieselskabet  "Progress," 
Norway.  Improvements  relating  to  the  manufacture  of 
wood  matches.     Complete  Specification.     Feb.  15. 

Complete  Specification  Accepted. 

1901. 

17,628.  H.  H.  Lake.— From  J.  Blake,  United  States. 
Machines  for  making  matches.     Feb.  12. 
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SPIRIT  (ALCOHOL),  DUTY-FREK. 

The  question  of  concessions  in  regard  to  the  use  of 
spirit  (alcohol)  having  become  pressing,  the  Council 
would  be  obliged  if  those  members,  who  are  interested 
in  industries  in  which  partially  or  wholly  duty-free  spirit 
would  be  of  advantage,  will  communicate  with  the 
Secretary. 

THE  JOURNAL  OF  THE  SOCIETY. 

In  order  that  members  may  be  supplied  with  information 
at  as  early  a  date  as  possible,  the  Journal  is  now  issued 
twice  a  month,  and  contains  abstracts  of  French  and 
American,  as  well  as  British,  patents. 


INDEX,  1901,  AND  LIST  OF  MEMBER.'*. 
The  Index  and  Title  Page  for  1901  will  be  issued  under 
separate  cover. 


MEMBERS  AND  THEIR  CONTRIBUTIONS. 

Every  Candidate  for  admission  as  a  Member  of  the 
Society  must  be  proposed  according  to  the  form  set  out  in 
Rule  26.  He  must  be  proposed  by  one  or  more  Members 
to  whom  he  is  known  personally.  The  proposal  form  must 
be  sent  duly  signed  to  the  General  Secretary,  who  shall  lay 
the  same  before  the  Council  at  its  next  Meeting.  If  the 
majority  of  the  Members  of  Council  present  are  in  favour 
of  his  election,  the  Candidate  shall  be  declared  duly  elected, 
and  his  name  shall  be  entered  in  the  Register  of  the  Societj-. 
At  whatever  period  of  the  year  a  new  Member  may  be 
elected,  he  shall  be  required  (unless  the  Council  shall  deter- 
mine otherwise)  to  pay  his  subscription  for  that  year ; 
having  done  which  he  shall  be  entitled  to  receive  all  the 
numbers  of  the  Society's  Journal  for  that  year. 
■  The  Nomination  Paper  must  take  the  following  form,  and 
may  be  obtained  from  the  General  Secretary,  or  from  any 
of  the  Secretaries  of  Local  Sections  : — 

The  Society  or  Chemical  Industry. 

We,  the  undersigned  Members  of  the  Society  of  Chemical  Industry, 

hereby  provose 

( Canilidafe's  Name  in  full) 

(IS  a  fit  and  proper  person  to  become  a  Member  of  the  Society. 
For     Names     only    ofi 

Members  recommend-  > 

inff  the  Ca  udidate.       ) 

And  I,  the  said  Candidate  for  Membership,  hereby  declare  that  if 

elected  I  will  do  my  best  to  support  the  Society,  and  ivill  observe 

its  Byr-Jtt  tvs. 

Signature  of  Candidate 

Address  to  which  tlie  Candidate^ 

Irishes  the  Society\v  pttblicaticns  ( 

to  be  sent,  and  which  is  tn  be  C 

entered  in  the  Society^s  Register. ) 

Profession  or  Susiness  Occupation 

Date 

(Extract  from  Bye-laws— Rules  21,  29,  and  SO.) 

Each  Member  shall  pay  an  annual  subscription  of 
Twenty-five  Shillings,  due  on  the  First  of  January  in  each 
year ;  excejit  that  any  Member  may  pay  a  life  composition 
fee  of  Twenty  Pounds  in  lieu  of  an  annual  subscription.  He 
shall  also  pay,  ou  receipt  of  notice  of  election,  an  entrance 
fee  of  One  Guinea  in  addition  to  his  first  year's  subscription  ; 
except  that  should  a  Member  who  has  paid  an  entrance  fee 
resign  and  subsequently  seek  re-election  the  Council  may 
dispense  with  a  further  entrance  fee. 


COMMUNICATIONS. 

Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  43  of  the  Bye-laws  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  Bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  famished  to  the  author. 


ARSENIC. 

The  Joint  Committees  of  the  Societies  of  Chemical 
Industry  and  Public  Analysts  have  now  submitted  their 
report,  prescribing  a  method  for  dealing  with  the  various 
substances  which  might  contain  Arsenic,  and  the  report  has 
been  accepted  by  the  Council. 

Copies  of  this,  together  with  the  papers,  discussions,  and 
abstracts  which  appeared  in  the  Journal  in  1901,  and  other 
extracts,  may  be  obtained  from  Messrs.  Eyre  and  Spottis- 
woode,  price  Is.  per  copv,  or  Is.  lirf.  post  free. 


LIST  OF   SECTIONAL   COMMITTEES. 

In  future,  the  list  of  Sectional  Committees  will  appear 
once  a  month  onlv,  in  the  second  number. 


ANNUAL   GENERAL   MEETING. 
The   Annual  General  Meeting  will  be  held  on  Julv  9th, 
10th,  and   Uth   next   in   Liverpool.      Full   particulars   will 
appear  in  a  subsequent  issue. 


Cftantjris  of  s^tilrrfSs;. 


I 


When  notifying  new  addresses,  members  are  requested  to 
write  them  distinctly,  and  state  whether  they  are  temporary 
or  permanent.  Multiplication  of  addresses  is  also  to  be 
avoided  as  tending  to  create  confusion.  When  sending 
subscriptions,  the  use  of  the  form  attached  to  the  application 
helps  in  the  verification  of  addresses,  on  which  the  safe 
delivery  of  the  Journal  depends. 
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worth Common,  S.W'. 
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York  City,  U.S.A. 

Ellis,   AV.   II.;    Journals   to   School    of  Practical    Science 
Toronto,  Ont.,  Canada. 

Elworthy,   H.    S. ;   all  communications  to  239,   Dashwoc* 
House,  New  Broad  Street,  London,  E.C. 

Grabill,  C.  A.,  I/o   California;    Val   Verde,    Yavapai   Co 

A.T.,  U.S.A. 
Grecnaway,  A.  J.,  l/o  Hampstead  ;  The  Orchard,  Chertse; 

Surrey. 
Jackson,    Samuel,    l/o    Madras ;  c/o    Binney  and   Co.,  4- 

Feneliurch  Street,  Loudon,  E.C. 
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Lacey,  T.  S.,  l/o  Pimlico ;  Gas  Works,  York  Koad,  King's 

Cross,  London,  N.W. 
Ln  Bosquet,  M.,  l/o  East   Boston;    156,  Tremont    Street, 

Boston,  Mass.,  U.S.A. 
I'hipson,  Ur.  T.  L.,  Casa  Mia  (woi  Cava  Mia),  Putuey,  .S.W. 
Quinn,  J.  C.  I'o  Hiliesdon  :   1,  Rock  Avenue,  Barnstaple. 
Kitson,  T.  N. ,  Journals  to  3,  Parkside  Road,  Kendal, 
liobertson,  A.  J. ;  Journals  to  c/o   Laidlaw,   Mackill,  and 

Co.,   Ltd.,   3400,    Williamsburg    Avenue,    Ricliniond, 

Va.,  U.S.A. 
Warburtoa,  Thos. ;  Journals  to  4S,  Hyde  Koad,  Ardwick, 

Manchester. 
AVhite,    W'ra.   G.,   l/o    Choilton-on-Medlock  ;   261,    Broom 
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CHANGES  OF   ADDRESS  REftUIRED. 

Hartley,   Jos.,     l/o      7,    Scarsdale    Rnad,    \ictoria    Park, 
Manchester. 

Hewitt,  T.  Lacey,  l/o   8,   Frodingbaui    Road,   Scunthorpe, 
via  Doncaster. 


ON    THE   PATENT   LAW    AMENDMENT    BILL. 

BY    THE    PRESIDEST,    MB.    IVAN    LEVINSTEIN. 

{Continued  frmn  page  212.) 

Keasons  why  a  British  Patent  should  be  Revoked 
IF  WORKED  Abroad  but  not  is  this  Country. 

1.  There  is  oidy  one  justification  for  tlii.s  nation,  which 
especially  abhors  legal  privilege  or  monopoly,  in  continuing 
to  grant  exclusive  monopolies  to  private  individuals  in  the 
form  of  patents,  viz.,  that  inventors  and  others  may  be 
encouraged  to  e-tablish  new  manufactures  in  this  country. 

2.  We  are  bound  to  increase  our  exjiorts  in  order  tfi  pay 
for  our  constaully  increasing  imports  of  foodstuffs  and 
other  commodities.  lu  order  to  do  so,  we  can  no  longer 
rily  on  a  few  staple  industries.  The  greater  tlie  variety  of 
articles  we  are  able  to  make  and  sell,  the  greater  becomes 
our  opportunity  for  gaining  new  customers  and  increasing 
our  sales. 

3.  We  not  only  depend  on  foreign  nations  for  a  food 
supply  for  our  ever-increasing  population  in  exchange  for 
such  goods  as  we  may  have  to  offer,  but  we  depend  also  to 
a  lavge  extent  ou  foreign  inventions.  However  ingenious 
we  may  be,  the  40  millions  of  our  United  Kingdom  have  to 
contend  with  the  4 10  millions  which  represent  the  popula- 
tion of  Europe  and  America.  If,  excluding  our  own  people, 
we  grant  then  the  very  large  number  of  monopolies  we 
actually  do,  to  foreigners,  and  allow  them  to  work  British 
patents  abroad,  what  will  in  the  end  become  of  our  industrial 
position  ? 

The  foreign  patentee  is  fully  entitled  to  earn  his  well- 
deserved  reward  for  establishing  new  manufactures  in  this 
country,  by  charging  to  us  such  prices  for  his  goods  as  he 
may  be  able  to  obtain  under  his  monopoly,  but  not  otherwise. 
There  must  be  the  ipiid  pru  quo. 

Direct  effects  of  permitting  foreign  patentees  to  work 
British  monopolies  exclusively  abroad,  importing  into  this 
country  our  requirements,  are  : — 

1.  We  foster  foreign  labour  and  assist  in  the  develop- 
ment of  foreign  industries. 

2.  As  the  introduction  of  a  new  article  generally  replaces 
another  article  hitherto  in  use,  we  throw  out  of  employment 
a  certaiti  number  of  (Hir  own  workpeople. 

.'!.  Very  frequently  the  foreign  patentee  has  either  not 
■iiijceeded  in  getiing  patents  in  his  own  country,  or  such 
ixitents  have  already  iim  their  course  there,  whilst  his 
British  monopoly  remains  in  full  force.  The  result  is,  that 
we  stitle  inventions  and  increase  the  prices  of  a  numbtr  of 
articles  by  closing  the  dnor  to  our  own  inventors  and 
manufacturers,  whilst  our  foreign  competitors  mav  make 
and  vend  abroad  the  patented  article  without  any  restric- 
tions or  payments  of  royalty. 


Examples. 

Northrop  Automatic  Loom.  —  An  American  invention 
patented  here  and  in  other  countries. 

There  are  about  70,000  looms  at  work  in  American 
weaving  ^hed.s  and  1,500  abroad,  and  for  certain  classes  of 
woven  fabrics  it  is  not  unlikely  that  it  may  effect  a  revolu 
tion  in  the  weaving  trade.  The  American  Company,  in 
order  to  maintain  its  patent  rights,  has  been  com])elled  to 
make  arrangements  to  manufacture  these  looms  on  the 
Continent.  Tb's  loom,  when  properly  introduced  into  this 
country,  will  seriously  affect  not  only  our  weavers,  hut  also 
our  loom  makers.  The  result  will  be  that  some  of  our  own 
workpeo]>le  will  be  thrown  out  of  employment,  and  at 
the  termination  of  the  monopoly  there  will  be  no  workmen 
forthcoming  who  have  been  trained  in  thi?  spei^ial  branch  of 
manufacture. 

In  short,  it  would  seem  as  if  the  old  adage  "  E.rpericntia 
docet,"  whilst  still  considered  of  extreme  value  abroad, 
were  ceasing  to  possess,  in  this  matter  of  patents  and  their 
operation,  any  further  charm  for  this  country. 

C/o(/i  fur  Stiffenintf  Hen's  Coating.— thh  example 
^hows  how  monopolies  are  granted  in  this  country  which 
do  not  exist  or  have  ceased  to  exist  in  foreign  countries,  and 
bow  we  have  to  pay  for  a  number  of  articles  much  higher 
prices  than  those  at  which  our  competitors  can  purchase 
them. 

A  Manchester  merchant  called  a  week  ago  at  the  Chamber 
of  Commerce  to  get  advice  under  the  following  circum- 
stances. He  had  bought  for  some  time  a  certain  cloth  from 
Germany,  which  he  sold  here  at  Is.  id.  a  yard,  leaving  him 
a  very  handsome  profit.  As  the  ordinary  price  was  \.<.  %d.  he 
established  a  lucrative  trade.  To  his  surprise,  a  week  or  two 
ago,  he  received  a  letter  from  a  German  lawyer  threatening 
him  wiih  |iroceedings  for  infringement,  if  he  did  not  stop 
the  sale  of  the  cloth.  It  turned  out  that  a  German  h.ad 
taken  a  patent  in  England  for  the  production  of  this  cloth. 
Tile  invention,  if  invention  it  could  be  called,  was  very 
trivial.  In  due  course  his  t:!ermau  patent  was  declared  null 
and  \'oid,  and  cvervbody  is  now  at  liberty  to  make  and  sell 
this  cloth  except  m  the  United  Kingdom,  whiTe  it  remains 
a  close  monopoly,  with  the  result  that  it  can  be  bought  ou 
the  Continent  at  very  much  less  than  here.  British  Patent 
Law  was  established  for  the  benefit  of  British  industries, 
hut  it  would  be  very  ditticult  to  show  how  the  foreign 
patentee  in  this  instance  benefits  our  industrial  interests. 
If  he  had  to  work  his  patent  here  he  wMuld  at  least  employ 
British  labour,  .'!:e. 

Artificial  Alizarin. — This  most  important  dyewure  is 
used  Very  largely  by  our  Turkey  red  tind  alizarin  dyers  and 
calico  printers.  It  is  made  from  a  raw  material,  of  which 
we  are  the  largest  producers. 

The  technical  process  for  making  this  dyeware  was 
patented  here  by  a  number  of  foreign  patentees,  but  no 
patent  was  granted  in  (lermany. 

Everyone  interested  was  at  liberty  to  make  and  sell  it 
there,  whilst  in  this  country  it  was  a  close  monopoly. 
During  the  duration  of  the  patent  thousands  of  foreign 
workmen  were  employed  abroad  in  the  production  of  the 
dycstuff,  also  a  number  of  engineers  and  chemists  ;  and  a 
trade  was  established  all  over  the  world. 

The  German  makers  realised  immense  profits,  which 
enabled  them  to  further  extend  and  develop  the  manuf.ic- 
ture  of  coal-tar  dyesluffs. 

There  is  no  doubt  that  the  unrestricted  development  of 
the  alizarin  industry  in  Germany  laid  the  foundation  of 
Germany's  present  supremacy  in  the  production  of  coal- 
tar  dycstuffs,  and  gave  a  very  great  impetus  to  the 
development  of  their  chemical  and  allied  industries. 

The  patents  have  lapsed  more  than  20  years  ago,  vet 
still  the  (iermaus  have  maintained  their  monopoly  ;  and 
this  is  in  no  way  surprising,  and  by  no  means  due  to 
their  superior  technical  edu"alion,  but  solely  to  our  foolish 
patent  h;ws.  They  had  a  start  of  14  years  in  a  special 
industry,  not  only  as  far  as  manufacturing  operations  were 
concerned,  but  also  in  the  distribution  of  the  goods  in  the 
various  markets  of  the  world. 

Artificial  Indii/o. — Natural  indigo  is  the  most  important 
industrial   product  of  India.     More  than    200,000   natives 

B  2 


302 


JOURNAL   OF  THE   SOCIETY   OF  CHEMICAL   INDUSTRY.  IMarch  i6,  isioa. 


are  employed  in  its  manufacture,  and,  in  addition,  a  large 
number  of  Uritish  clerks  and  other  officials. 

British  planters  have  been  engaged  in  its  cultivation  and 
extraction  for  centuries,  and  fortunes  have  been  made,  not 
only  by  planters,  but  by  British  traders.  This  great 
indiistry  is  now  threatened  with  utter  ruin.  '<?)ut  of  10,000 
chests,  which  is  the  world's  consumption,  already  a  quautity 
equivalent  to  lG,ono  chests  is  produced  of  the  artificially 
prepared  product  by  a  German  company.  The  German 
army  and  navy  cloth  must  now  be  dyed  only  with  artificial, 
but  not  with  Datura),  indigo.  Already  works,  it  is  stated, 
have  been  erected  in  France  to  produce  this  dyestuff  in 
order  to  maintain  the  Company's  patent  rights,  whilst  here, 
of  course,  the  colour  neither  is  nor  will  be  made.  The 
monopoly,  after  its  legal  termination,  just  as  in  the  case  of 
alizarin  and  many  other  articles,  will  remain  a  German 
monopoly  for  many  years  to  come.  Let  us  consider  for 
one  moment  the  anomaly  of  our  law.  We  have  granted  to 
a  foreign  patentee  a  British  monopoly :  he,  in  return,  throws 
out  of  employment  '^00,000  of  our  native  workmen  and  a 
large  number  of  British  clerks  and  officials,  he  ruins  an 
important  trade  with  a  turn-over  of  3,000,000.'.  per  annum, 
and  injures  our  shipping  and  carrying  trade,  besides 
closing  the  business  of  some  of  our  tradeis  and  shippers, 
AVas  such  a  state  of  tilings  as  thi.s  ever  contemplated  by 
our  legislators  who  enacted  patent  laws  for  the  sole  and 
exclusive  purpose  of  finding  employment  for  our  workmen 
bv  encouraging  inventors  to  establish  new  industries  in  this 
country  for  the  benefit  of  our  industrial  interests  ? 

What  would  have  'necome  of  the  gas-engine  industry  if 
Ihe  foreign  patents  had  not  been  worked  in  this  country  ? 
What  of  the  heavy  chemical  industry  if  Brunner,  Jlond,  and 
("o.  bad  rot  succeeded  in  getting  a  license  from  Solvay  ? 
Many  more  examples  might  be  given  of  the  very  great 
injury  which  is  inflicted  on  our  industries  by  the  anomaly 
referred  to  in  our  I'ntent  liaws. 

l.very  country  in  the  world  (including  some  of  our  own 
colonies)  bus  the  provision  enacted  in  its  patent  laws  that  a 
patent  may  be  revoked,  if  not  worked  in  the  country. 
There   is  only  one  exception,   viz.,  the  United  States ;  but 


there  is  no  need  for  such  a  provision  iu  a  country  so  highly 
protecied.  Patentees  will  take  care  to  work  or  see  that 
their  patents  are  worked,  when  duties  so  excessively  high 
are  levied,  that  imports  from  abroad  are  prevented. 

The  lower  import  duties  a  country  has,  the  more  neces- 
sary is  it  that  at  least  the  conditions  for  the  working  of 
pjitents  shall  be  established  on  a  sound  logical  basis.  It  is 
worth  recording  that  the  Board  ot  Trade,  in  the  year  1897, 
was  of  opinion  when  a  deputation  was  introduced  by  Sit 
William  Ilouldsworth,  of  the  necessity  of  a  provision  in  our 
patent  laws  for  the  working  of  patents  in  this  country.  Sir 
Courtenay  Boyle,  who  received  the  deputation  on  account 
of  the  unavoidable  absence  of  Mr.  Kiichie,  said  ;  "  There 
are  many  instances  —  Mr,  Levinstein  has  mentioned 
several — in  which  it  is  clear  that  the  default  of  the 
patentee  to  work  bis  patent  in  the  United  Kingdom  and 
supply  the  requirements  of  the  public,  has  been  a  public 
injury,  alike  to  the  traders  and  industrial  interests  of  the 
country." 

The  enforcement  of  the  grant  of  compulsory  licenses  is  as 
invidious  as  it  is  inconvenient,  and  in  order  to  accomplish 
it,  heavy  legal  machinery  must  be  set  in  motion,  and  delay 
and  great  expense  is  the  consequence.  If  the  Petitioner  at 
last  succeeds,  either  the  patent  has  lost  its  value,  by  efflux 
of  time,  or  the  petitioner,  not  having  the  exptrier^ce,  which 
is  ofteu  the  very  essence  of  the  practical  value  of  iuventiou, 
does  not  succeed  in  working  the  patent,  whilst  the  unwilling 
patentee  will  take  care  not  to  part  with  any  practical 
knowledge  which  he  may  have  acquired. 

There  is  only  one  remedy  for  this  vexed  question,  which 
is  at  once  simple  and  effective,  viz.,  to  luact  that  "  A 
patent  mav  be  revoked  if  it  be  proved  that  the  article 
patented,  is  worked  abroad,  and  not  iu  the  I'nitcd  Kingdom, 
the  onus  of  proof  that  the  patent  is  worked  bona  fidt-  in  this 
country,  resting  with  the  patentee  or  licensee." 

If  such  a  provision  v/ere  made  law  the  patentee  would 
take  good  care  either  to  work  the  patent  himself  or  else  tn 
grant  a  license  to  others.  The  whole  system  would  then 
work  almost  automatically,  without  litigation,  and  without 
any  serious  expense  to  either  side. 


Comparison  op  Frehcii,  German,  and  Belgian  Laws  eugaroing  tiif.  Working  of  Patents. 


Feexch  Patent  Law. 

Article'ii. 

(2.)  A  pateut  .shall  be  revoked  if  the 
patentee  iias  not  worked  his  discovery  or 
inventions  in  Fi-ance  within  tlic  term  of  two 
years  from  the  date  of  the  sig:nature  of  his 
patent,  or  if  he  has  ceased  to  work  durins 
two  years,  unless  in  the  one  case  or  the  other 
he  jiistilies  himself  as  to  the  cause  ot  his 
inaction, 

(3,)  The  patent  shall  he  revoked  if  the 
pateotee  has  introduced  into  France  articles 
of  manufacture  made  al)road,  and  similar 
to  those  which  arc  protected  by  Ins  patent. 


German  Law. 

Section  U. 

(1.)  The  patent  can  be  revoked  after  the 
expiration  of  three  years  (1)  if  the  patentee 
fails  to  work  his  inventions  in  Germany  to 
an  adequate  extent,  or  at  least  to  do  every- 
thing that  is  necessary  to  ensure  it  being 
worked  :  (2)  whenever  the  grant  of  a  license 
to  others  to  use  the  inventious  appears  to 
be  demanded  in  ttie  public  interest  and  the 
patentee  refuses  to  grant  such  license  upon 
adequate  compensation  and  good  security. 


Belgian  Law. 

Articled. 

The  owner  nf  a  patent  must  work  the 
patented  article  or  cause  it  to  Ije  worked  in 
Belgium  within  one  year  from  the  coni- 
menceniorit  of  working  abroad. 

Nevertheless,  the  (Tovernmeiit  may.  by  a 
Royal  Decree  stating  reasons,  inserted  in 
the  Moniteur  before  the  expiration  of  tli.lt 
term,  grant  a  prolongation  of  one  year  at 
the  most. 

At  the  expiration  of  the  first  year,  or  of  the 
extension  which  may  have  been  granted, 
the  patent  shall  be  annulled  by  a  Koyal 
Decree. 

The  annulment  shall  likewi.sc  be  pro- 
nounced when  the  patented  article  worked 
abroad  shall  have  ceased  to  be  worked  in 
Belgium  during  a  year,  unless  the  owner 
of  the  patent  justifies  the  causes  of  his 
inaction. 


aibfipool  ^fctioiu 


Meeting  held  at  University  College  on  Wednesday, 
February  2(,th,  1902. 
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CATALYSIS  AND  ITS  APPLICATIONS. 

BY    ,7AJ1ES   T,    CONROY,    B.Sc,    PH.D. 

The  subject  of  catalytic  action  has  been  of  great  interest 
and  attraction  to  chemists  since  the  year  lS3o,  when  Ber- 
zehus  described  a  number  of  reactions  of  peculiar  nature, 
which  he  defined  as  catalytic.  At  the  present  time  many 
investigators  arc  busy  working  iu  this  branch  of  our  science, 


aifil  during  recent  years  many  new  instances  of  catalysis 
have  licen  discovered,  and  certain  of  the  older  reactions 
studied  iu  some  detail.  Prof.  Ostwald  and  his  students  arc 
to  be  counted  amongst  these  workers,  and  the  professor 
chose  ''catalysis"  as  the  subject  on  which  to  deliver  an 
address  before  the  Versammlung  Deutscher  Naturforscher 
und  Aersite  at  their  Hamburg  meeting  in  September  last. 
A  full  report  of  this  address  will  be  found  iu  the  Zeits.  lur 
Elektrochem,,  1901,  7,  995. 

Prof.  O.-twald,  after  an  historical   introduction,  classified 
catalytic  reactions  into  the  following  four  groups  :  — 

1.  Separation  in  supersaturated  solulious. 

•2.  Catalysis  in  homogeneous  mixtures. 

3,  Catalysis  in  heterogeueous  mixtures. 

4,  Action  of  enzymes. 

He  then  proceeded  to  consider  these  groups  separately 
and  to  dlscu^s  the  various  hypotheses  brought  forward  in 
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explanation  of  the  phenomena.  The  paper  is  largely 
theoretical,  and,  in  addressinjr  a  gathering  of  medical  men, 
Prof.  Ostwald,  not  unnaturally,  drev;  attention  to  the  im- 
portant part  played  by  certain  of  these  agents  in  the  human 
organism . 

It  was  only  towards  the  end  of  the  address  tliat  he  referred 
to  the  practical  side  of  the  stibiect,  and  he  did  so  in 
the  following  terms :  '•  That  the  scientific  knowledge  an<l 
control  of  catalytic  phenomena  must  also  have  immeasurable 
result  in  a  technical  direction  is  even  now  evident  in  the 
several  chance  applications  of  this  aid.  The  last  great 
triumph  of  German  technical  chemistry,  the  synthesis  of 
indigo,  which  even  reverses  the  economic  relationship  of  whole 
countries,  contains  as  an  essential  factor  a  new  catalysis  ;  the 
oxidation  of  napthaliu  by  sulphuric  acid  can  only  be  carried 
out  with  sufficient  smoothness  in  the  presence  of  mercury. 
Tint  the  sulphuric  acid  itself  i*  obtained  by  catalytic  agency 
alike  in  the  old  as  in  the  new  process  I  need  only  recall. 
If  one  considers  that  the  acceleration  of  reactions  b.v 
catalytic  means  occurs  without  expenditure  of  energy  and 
in  this  sense  gi'atis,  and  that  in  all  technical  work,  including 
chemical,  time  is  money,  it  is  evident  that  the  sjstemaiic 
n-e  of  catalytic  aids  may  lead  us  to  expect  the  most  far- 
reaching  changes  in  technology." 

This  paragraph  places  the  im))ortance  of  the  subject  in 
a  clear  light,  and  some  short  acconnt  of  several  of  these 
catalytic  processes  and  reactions  ma}'  be  of  interest,  and, 
perchance,  of  use. 

In  the  first  place  we  require  a  de6nition  as  to  what  is 
meant  by  "' catalysis,"  or  by  the  term  "catalytic  agent," 
and  probably  the  .shortest  and  best  is  that  enuuiiated  by 
I'rof.  Ostwald,  vh. :  "  A  catalytic  agent  is  such  material 
which  affects  the  velocity  of  a  chemical  reaction  without 
itself  appearing  in  the  final  products." 

This  definition  is,  however,  not  free  from  objection,  since 
it  implies,  and  Ostwald  emphasized  this  point,  that  reaction 
in  any  system  must  be,  not  only  possible,  but  actually 
taking  place  before  a  catalytic  agent  can  ]iroduce  effect. 
In  other  words,  a  catalytic  substance  is,  according  to  C)stwald, 
incapable  of  starting  a  reaction  ;  it  can  only  affect  the  rate 
of  change.  This  may  be  the  case  in  most  instances.  If  we 
admit,  however,  and  I  think  we  are  bound  to  do  so,  that  the 
trace  of  water,  shown  by  Dixon's  classical  research  to  be 
necessary  before  explosion  can  lake  place  in  such  gaseous 
mixtures  as  carbonic  oxide  and  oxygen,  acts  catalytically, 
then  Ostwald's  definition  is  insufficient.  Kven  Ostwald 
him-elf  in  discussing  catalysis  in  heterogeneous  systems, 
of  which  the  best  known  example  is  the  action  of  platinum 
on  combustible  gaseous  mixture.^,  says  :  "  Also  in  all  these 
cases  we  are  concerned  with  the  acceleration  of  slow  reactions, 
allhoiigh  it  must  be  admitted  that,  for  example,  in  the  case 
of  osyhydrogen  gas,  no  trace  of  water  formation  has  been 
observed  at  ordinary  temperature  in  the  absence  of  a 
catalytic  agent."  He  then  goes  on  to  say  "but  the 
regulaiity  in  the  alteration  of  velocity  with  temperature 
leads  us  to  the  view  that  even  at  ordinarj'  temperature  a 
very  small  reaction  velocity  exists."  Such  a  view  may  be 
justifiable  ;  the  fact  remains  that  any  such  combination  is 
too  small  to  adniit  of  measurement  by  present  means. 
The  definition  may  consequently  in  the  light  of  a  wider 
knowledge  require  alteration  in  this  respect. 

For  our  present  purpose  the  point  is  not  of  very  great 
importance;  to  us  the  main  feature  of  interest  in  connection 
with  catiilytic  phenomena  is  that  by  the  aid  of  certain 
materials  we  are  enabled  to,  more  or  less,  readily  effect 
reactions  which  otherwise  would  be  either  impossible  or 
impracticable.  The  number  and  variety  of  reactions 
susceptible  to  catalytic  influence  are  ahnost  infinite.  To 
quote  Ostwald  ot;ce  more  :  "  There  appears  to  be  no  kind 
of  chemical  reaction  which  cannot  be  influenced  eatalyticallv, 
and  no  fiTm  of  chemical  substance,  be  it  elemental  or 
compound,  which  cannot  act  as  catalyst." 

The  catalytic  agent  may  be  a  gas  or  vapour,  a  lic|uid,  or 
a  solid.  Examples  of  these  varieties  are  the  water  (or 
similar)  vapour  necessary  for  certain  gaseous  explosions, 
the  nitrogen  oxides  in  the  lead  chamber  process,  acids  in 
sugar  inversion,  and  platinum  or  metallic  oxides  in  the 
numerous  cases  to  be  referred  to  later.  For  some 
classes    of    work    the    one   agent   is   especially  applicable 


and  useful ;  for  other  work  a  second  agent  is  preferable 
or  necessary. 

The  reactions  effected  may  be  those  of  simple  combina- 
tion or  dissociation  ;  reduction  ;  oxidation,  which  may  be 
partial,  complete,  or  fractional ;  hydrolysis  ;  substitution, 
&c.,  together  with  combinations  of  these,  .and  these  reactions 
range  over  both  inorganic  and  organic  chemistry.  There 
are  also  cases  iu  which  the  presence  of  a  catalyst  alters 
in  a  very  striking  manner  the  course  of  electrolysis. 

Numerous  instances  of  catalytic  action  readily  come  to 
mind.  Amongst  others  I  might  mention  the  well-known 
accelerating  effect  produced  by  the  addition  of  manganese 
peroxide  to  potassium  chlorate,  in  the  preparation  of  oxj'gen, 
and  recently  turned  to  account  in  the  estimation  of  per- 
chlorate  in  Chili  saltpetre.  There  is  also  the  classical 
example  of  the  decomposition  of  hydrogen  peroxide  into 
water  and  oxygen,  iu  the  presence  of  such  materials  as  gold, 
silver,  platinum,  charcoal,  &e.  A  third  instance,  also  one 
in  which  oxygen  is  evolved,  is  the  decomposition  of  hypo- 
chlorite solutions,  when  heated  with  a  small  quantity  of 
cobalt  oxide.  The  addition  of  a  few  drops  of  platiuie 
chloride  solution  to  hasten  the  dissolution  of  pure  metals 
in  acids  is  a  matter  of  everyday  use.  The  power  of  causing 
chemical  combination  possessed  by  platinum  black,  and 
still  more  so  by  palladium  black,  is  also  well  known  and 
frequently  used.  In  organic  chemistry  perhaps  the  best 
known  instance  apart  fr(nn  hydrolysis  (sugar  inversion, 
&.O..)  is  the  reaction  of  Friedel  and  Crafts,  in  which  the 
presence  of  aluminium  chloride  induces  combination 
between  an  aromatic  compound,  such  as,  sa}',  benzene,  and 
an  alkyl  halogen  compound,  such  as  ethyl  chloride,  chloro- 
form, &c  ,  with  elimination  of  hydrochloric  acid.  This 
reaction  has  proved  most  valuable  in  organic  research. 
Kuff  (Her.,  r.lOl,  1719)  has  recently  shown  that  aluminium 
chloride  can  also  play  a  catalytic  rMe  in  inorganic.chemistry. 
Thus,  iu  its  presence,  sulphury!  chloride  and  sulphur  chloride 
react  as  follows: — 

SO-CI;  +  S.,CL  =  SO,  +  2SCI2 

and  sulphuryl  chloride  and  iodine  react  to  give  sulphur 
dioxide  and  iodiue  monochloride  and  trichloride  according 
to  the  excess  of  SOXf,,  used — 

SO.Clo  +  21  =  2IC1  -I-  SO, 
3SO.,Cl;  +  21  =  2ICI3  +  3sb;, 

This  power  of  inducing  reaction  appears  to  be  capable 
of  application  not  only  to  sulphuryl  chloride,  but  to  a 
number  of  other  chlorides  also,  e.g.,  thionyl  chloride, 
arsenic  and  antimony  trichlorides,  &C.  And  Ruff  has 
investigated  a  number  of  these  reactions,  liuff's  view  is 
that  the  aluminium  chloride  aids  in  the  reaction  by  forming 
intermediate  double  compounds— as  iu  the  case  of  the 
Friedel  and  Crafts'  reaction — and,  in  fact,  many  such 
compounds,  e.g ,  Al.X'liiSPClj,  AUClcSSO.,  are  known. 
Ruff,  in  this  investigation,  has  aided  another  to  the  list 
in  the  shape  of  a  double  chloride  of  aluminium  and  sulphur, 
AlCfiSflj. 

Having  now  given  a  working  definition  of  catalytic 
action,  and  indicated  its  almost  universal  applicability, 
together  with  the  important  possibilities  from  a  technical 
standpoint,  I  will  proceed  to  a  nearer  description  of  certain 
individual  processes  and  reactions.  For  the  sake  of  con- 
venience I  have  divided  the  reactions  into  groups,  and  will 
consider  the  inorganic  first  and  the  organic  later. 

I.VORGANtC    PROCESSES. 

Chlorine  and  Chlorine  Products. '—Until  comparatively 
recently,  the  most  important  catalytic  process  operated  on 
a.  large  scale  was  the  well-known  Deacon  process  for  the 
manufacture  of  chlorine.  This  process  depends  on  the 
oxidation  of  gaseous  hydrochloric  acid  by  air,  brought 
about  in  the  presence  of  copper  salts,  preferably  cuprous 
chloride,  at  a  temperature  of  JSO' — 500'C.  This  process  itas 
been  fully  described  by  Ijunge  and  others,  and  it  is  unneces- 
sary to  enter  into  further  detail  here. 

A  complete  reversal  of  thts  process,  viz.,  the  combination 
of  chlorine  and  hydrogen  to  hydrochloric  acid  has  been 
described  within  the  past  few  years.     Thus   I'ataky  (Eng. 
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Pat.  I83I,  1900)  brings  about  the  combination  of  hydrogen 
ami  chlorine  in  continuous  fashion,  quietly  and  without 
clanger,  by  passing  the  ga.ses  in  molecular  proporniin  over 
coarsely  pulverised  charcoal,  regulating  the  temperature  by 
useansof  a  wa!er-bath.  The  process  is  intcuded  as  an 
adjunct  to  the  manai'acture  ot  chlorine  aud  alkali  by 
electrolysis,  but  it  is  far  from  likoiy  that  it  will  ever  come 
iuto  extended  use.  Pataky  is  not,  however,  the  only  in- 
ventor who  is  looking  fonvanl  to  the  day  when  electrolytic 
methods  will  entirely  supersede  the  old  Leblanc  process, 
for  we  find  that  horenz  (I'.ng.  Pal.  a.'ijOTS,  1834)  proposes 
to  convert  cldoriiie  to  liydrcclihu'ic  acid  by  interaction 
with  carbon  and  superheated  steam  :  — 

C  +  HoO  +  CI...  =  2Hfl  +  CO. 
C  +  HoO  +  2C1»  =  4IIC1  +  COj. 

It  may  he  of  interest  to  add  that  at  a  works  in  France, 
where  the  Outhenin  Chalindre  electrolytic  process  is  in 
o;  eration,  a  certain  amount  of  the  chlorine  produced  is 
stated  to  be  converted  to  hydrochloric  acid  by  burning 
hydrogen  in  an  atmosphere  of  chlorine,  the  acid  so  formed 
being  admitted  to  the  anode  chamber  to  prevent  formation 
of  hypochlorite,  and  so  increase  the  cuneut  etiicieTtcy. 

Another  catalytic  process  for  the  manufacture  of  chlorine, 
in  this  case  direct  from  salt,  also,  perhaps,  calls  for  special 
note  here,  on  account  of  the  recent  Eng.  Pat.  1.5,152.  1890, 
taken  out  by  ClBmm.  Briefly,  the  proposal  is  to  manufac- 
ture sulphate  and  chlorine  by  passing  dried  sulphur  dioside 
aud  oxygen  on  air  over  a  chloride,  such  as  salt  admived 
with  clay,  to  check  fusion,  and  a  contact  substance,  such  as 
copper  oxide  or  ferric  oxide,  to  aid  the  reaction.  8»  far  as 
I  can  fee,  Clemm's  proposal  is  very  similar  to  certain  others 
of  earlier  date.  The  effect  produced  by  the  presence  of 
iron  aud  copper  compouiuls  had  heeu  noted  by  many 
earlier  woriier.s.  Thus  Kohb  (Eng.  Pat.  788,  1853)  speaks 
of  decomposing  "  common  salt  iu  a  state  of  admixture  with 
oxide  of  iron,  pyrites  cinder,  or  oxide  of  manganese  (ma3e 
up  iuto  balls  or  bricks  with  clay  or  alumina)  by  passing 
the  vapour  of  sulphurous  acid  through  such  compound " 
heated  in  a  kiln;  and  Konigs  aud  Henderson  (Eng.  Pat. 
1642,1871)  describe  a  very  similar  process.  In  1872,  the 
latter  inventors  took  out  a  further  patent  (No.  571),  iii 
which  the  actions  of  SOj  and  air  were  alternated  instead  of 
simultaneous,  the  object  in  ail  cases  bciug  to  obtain  chlorine 
and  sodium  sulphate.  Krutwig  (J.  Chem.  .Soc,  1898  A., 
2,  24),  from  experiments  iu  which  a  mixture  of  salt  (NaCl) 
and  pyrites,  wiih  or  without  ferric  oxide,  was  roasted  in 
dry  air,  came  to  the  conclusion  that  the  ferric  oxiile  acted 
as  an  oxygen  carrier,  and  that  tiie  cuiversion  of  the  sodium 
chloride  to  sulphate  depended  on  the  quantity  of  ferric  oxide 
present.  With  a  suitable  proportion  of  ferric  oxide  he 
obtained  a  conversion  of  91  per  cent.,  whilst  without  such 
admixture,  the  conversion  oDiy  reached  •i7"8  to  2y'4  per 
cent. 

Hargreaves  and  llobinson  (Eng.  Pat.  828,  1873)  appear 
to  have  been  the  first  to  have  found  out  that  the  conversion 
could  be  effected  in  the  presence  of  small  quantities  of  a 
catalytic  material,  aud  give  as  a  suitable  proportion  1  lb.  of 
copper  (as  a  salt)  per  ton  of  sodium  chloride,  and  claim  the 
use  of  copper,  manganese,  and  chromium,  and  their  salts 
for  this  purpose. 

In  the  course  of  certain  experiments  made  some  six  years 
ago  I  studied  the  influence  of  copper  and  iron  salts  in  this 
reaction,  aud  had  practically  finished  the  work  before 
becoming  aware  of  the  patent  just  alluded  to.  In  the 
absence  of  tvny  publisheil  d;ita  a  summary  of  my  results 
.•nay  prove  of  interest. 

'  The  experiments  were  carried  out  by  heating  common  salt 
in  a  glass  tube  to  a  constant  temperature,  and  passing  a  steady 
current  of  sulphur  dioxide  and  air  of  known  composition 
over  the  mass.  The  catalytic  agents  employed  (added  in 
the  form  of  solutions  of  the  sulphates)  were  well  sprinkletl 
over  the  salt,  aud  the  whole  well  mixed  and  dried  before 
filling  iuto  the  tube.  The  resulting  chlorine  and  excess  of 
sulphur  dioxide  escaping  from  the  tube  were  collected  and 
estimated.  The  conclusions  arrived  at  were  as  follows  :  — 
(I.)  Salt  is  decomposed  by  a  mixture  of  sulphur  dioxide 
and  air  at  a  temperature  below  600°  to  yield  sodium  sul- 
jilnte  and  chlorine.     The  decomjiosition  in  glass  vessels  is 


however  exceedingly  slow.  (2.)  The  addition  of  certain 
substances  materially  increases  this  rate.  With  0'25per 
cent.  Cu  (4-5  11).  Cu  jicr  1  tou  XaL'l)  reaction  begins  at 
40U  C  and  gradually  increases  iu  amount  as  the  tempera- 
ture is  raised  abcve  this  paint.  The  rate  of  action  at  600'  C. 
was  roughly  50  per  cent,  higher  than  that  at  45o  C. 
Increasing  the  percentage  of  copper  increases  the  rate  of 
reaction,  0'5  per  cent.  Ke  producing  the  same  decom- 
position as  0"25  per  ceut.  Cu.  Magnesium  and  aluminium 
sulphate  were  without  action.  (3.)  With  a  suitable  gas  speed 
all  the  sulphurous  acid  was  retained  by  the  salt,  whiNt  its 
e(iuivaleut  of  chlorine  was  evolved.  At  liigher  speeds  both 
chlorine  and  .S(  K,  e.scai)ed.  The  quantity  of  chlorine  liberated 
increased  with  the  speed  of  the  sulphurous  acid  current, 
and  in  such  manner  that  the  '■  useful  chlorine,"  li:.,  that 
remaiuing  after  the  accompanying  S0->  had  undergone  the 
reaction,  SOo  4-  CU  +  2H/J  =  H.,Sb|  +  2HCI,  was  a 
constant  quantity  equal  to  the  maximum  produced  when 
no  sulphur  dioxide  escaped  reaction.  (4.)  The  conversion 
of  chloride  to  sulphate  could  be  made  complete.  I  obtained 
a  tinal  product  containing  only  1  •  5  per  cent.  NaCl  (0'2d 
per  ceut.  copper  experiment). 

The  salts  of  copjier  aud  iron  probably  act  by  inducing  the 
combination  of  sulphur  dioxiile  and  oxygen  to  sulphuric 
anhydride,  which  then  reacts  ou  the  salt  m  the  presence  of 
the  excess  of  oxygen  to  form  sodium  sulphate.  This  was 
readily  shonn  in  an  ex|ieriment,  where,  after  running  for 
some  time  with  sul|  bur  dioxide  aud  :iir  acting  upon  white 
stilt,  the  collecting  bottle  was  changed, and  at  tjie  same  time 
a  plug  of  platinised  asbestos  wtis  placed  in  the  inlet  end  of 
the  reaction  tube.  The  ratio  of  the  chemical  equivalents  of 
ehloiUie  to  sulphur  dioxide  .and  sulphur  Irioxide  rose  from 
1 :  14  to  1:1.  This  method  of  working,  f/;.,  passing  a  mix- 
ture of  sulphur  dioxide  ami  air  through  vessels  containing 
alternately  a  contact  substance,  to  produce  sulphuric  anhy- 
dride, aiul  salt,  was  patented  by  Deacon  iti  1871  (Eng.  Pat. 
1908). 

Chlurafes. — A  very  curious  instance  of  catalytic  actlpo, 
as  covered  by  our  definition,  and  one  for  which  it  is 
extremely  ditlicult  to  find  an  explanation,  is  the  subject- 
matter  of  patents  granted  to  Imhoff  in  this  and  other 
countries.  These  patents  are  based  on  the  observation  that 
the  addition  of  a  smtill  quantity  ot  a  soluble  chroraate  or 
bichromate  to  a  solution  of  alkaline  chloride  or  other 
haloid  salt  undergoing  electrolysis  leads  to  a  gretitly 
increased  formation  of  chlorate  or  hypochlorite  per  unit  of 
current,  according  to  cinulitions  of  temperature. 

The  yield  of  chlorate  ob'ained  by  the  direct  elcctrolj sis 
of  salt  solution  (NaCI,  KCl)  in  the  processes  generally  in 
use  is  far  from  perfect  ;  the  followiug  figures  published  by 
Kershaw  will  serve  to  indicate  what  large  room  exists  for 
improvement.     Kershaw's  figures  ate  : — 


Since  the  date  of  Imhoff's  patents  very  full  accounts  of 
the  iTuproved  results  obtained  by  cbroinate  addition  Lave 
been  published  by  Jliiller  (Zeit.  f'.  Elek.,  1899,  5,  469,  and 
1901,  7,  398)  ami  by  Muller  aud  Foerster  (/i/ii.,  19U2,  8, 
8),  Muller  working  on  a  30  per  cent.  NaCI  solution  and 
studying  the  course  of  the  reaction  by  Oettel's  system  of 
gas  analysis,  found  that  the  current  efiicieney  of  3:i'8per 
cent,  obtained  without  chromatc  jumped  to  69 '6  per  cent,  on 
the  adilitiouof  0  18  per  cent.  K._,L'r.,(.)j,  and  in  the  paper  last 
puhlished  a  ri>e  from  65  7  per  ceH.  current  clhciency  to 
88  per  cent,  was  obtained  by  the  same  means  iu  the  pro- 
duction of  potassium  chlorate  by  electrolysis  of  the  chloride 
under  specified  conditions.  This  latter  figure  brings  us 
very  elo.-e  to  the  eliicieccies  obtained  in  the  best  types  of 
cell  for  the  production  of  alkali  and  chlorine.  The  following 
brief  explanation  will  help  to  make  clear  the  particular 
action  produced   by  the  chromatc.     As  is  well  Kuown,  the 
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course  of  electrolysis  may  be  affected  by  many  causes. 
Thus  the  cuiTeut  divider  itself  in  definite  manner  between 
the  salt  to  be  electrolysed  and  other  sails  (either  purposely 
added  or  formed  during  working )  present  in  tlie  solution. 
If  these  salts  be  of  sueli  a  nature  as,  say,  caustic  potash  or 
potassium  hypochlorite  the  current  conveyed  thr.mgh  their 
agency  only  leads  to  fonuatittn  of  hydrogen  and  oxygon, 
the  quantity  of  potassium  hyilrateor  bypochlorije  iu  solution 
remaining  unchanged.  Tlii.--  portion  of  the  current,  it  is 
evident,  tiots  no  useful  ivoik,  and,  from  the  nature  of  the 
products,  it  is  called  "current  loss  due  to  water  decomposi- 
tion." The  lesult  is  further  complicated  in  the  ease  of 
chlorate  manufacture  by  the  secondary  reaction  of  reduction, 
by  the  evolved  hydrogen,  of  the  hypochlorite  formed  as  an 
intermediate  product.  Oettel's  method  of  analysis  affords  a 
means  to  distinguish  between  these  two  sources  of  current 
loss  and  enables  us  to  estimate  the  value  of  each.  Midler 
in  his  second  paper  gives  an  instance  where  the  current  loss 
due  to  "reduction"  was  i)i  per  cent,  in  the  absence  of 
chriunate,  falling  to  4  per  cent,  in  the  presence  of  the  small 
quantity  above  mentioned  ;  the  "  water-decomposition  "  in 
the  latter  case  was,  however,  28 ".j  per  cent.,  as  against 
12 -4  per  cent,  in  the  former.  The  beneficial  effect  of 
chromate  addition  would  thus  appear  to  be  due  to  some 
peculiar  property  by  which  the  "  reduction  at  the  cathode," 
which  usually  accompanies  the  electrolysis,  is  almost  entirely 
obviated.  According  to  Midler's  observation,  and  this  I 
can  confirm,  a  deposit  containing  chromium  is  formed  on 
the  cathode  surface,  The  compound  is  neither  metallic 
chromium  (a  chromium  cathode  is  w  ithout  influence)  nor  an 
alloy,  but  ap]>cars  to  be  of  the  nature  of  an  oxide,  and 
Midler's  view  is  that  the  effect  produced  at  the  cathode  is 
due  to  this  deposit  acting  as  an  "  ideal  diaphragm." 

The  addition  of  chioraate  is  equally  effective  in  the  pre- 
paration of  bromates  and  iodates,  and  enables  a  current 
efficiency  of  over  90  per  cent,  to  be  obtained. 

Manganese  salts  do  not  produce  this  effect,  which,  up  to 
the  present,  appears  to  be  obtainable  by  chromates  only. 

Cobalt  salts,  on  the  other  hand,  have  a  most  disastrous 
effect  on  the  yield  since,  according  to  Brochet,  when  cobalt 
oxide  is  present  iu  the  electrolyte,  no  chlorate  whatever  is 
formed  at  a  temperature  of  70' C.,  the  hypochloriie  being 
split  up,  with  evolution  of  oxygen,  as  fast  as  it  is  formed. 
I  might  here  add  that  these  two  effects  produced  by 
chromates  and  cobalt  salts,  rcspectiveh',  appear  to  prove 
conclusively  that  the  production  of  chlorate  by  electrolysis 
takes  place  through  the  intermediate  formation  of  hvpo- 
chloritc. 

Sulphur. — (Claus  kiln.) — Here,  again,  we  have  to  do  with 
a  proc<!ss,  which,  like  the  Deacon,  is  worked  on  a  very  large 
scale ;  iu  the  (  iaus  kdn,  however,  the  catalytic  nature  of  the 
reaction  is,  perhaps,  not  st\  evident.  The  reaction  effected  iu 
the  (.'lans  kiln  i-i  the  partial  oxidation,  by  means  of  air,  of  a 
25  per  cent,  sulphuretted  hydrogen  ga.s,  obtained  from  tank 
waste,  the  admixed  gases  being  passed  through  a  particular 
form  of  oxide  of  iron  (or  pyrites  obtained  from  this  in  the 
process)  maintained  at  the  necessary  temperature  by  the 
beat  of  reaction. 

Possibly,  when  this  working  temperature  is  reached,  the 
reaction  would  proceed  equally  well  whatever  the  substance 
used  to  pack  the  kiln  ;  in  fact,  according  to  Mr.  I{.  Forbes 
Carpenter  (3Gth  Annual  Report  on  Alkali  Woiks,  p.  182), 
in  some  works,  '•  broken  brick  iu  place  of  the  oxide  of  iron  is 
employed,  successfully,  it  is  stated,  if  the  temperature  of  the 
kiln  he  maintained  sufficiently  high."  Whatever  be  the  nature 
of  the  reaction  when  a  kiln  is  in  full  oper.ition,  catalytic  in- 
fluence certainly  plays  an  important  part  in  the  startiug  of  a 
new  and  cold  kiln  :  under  such  circumstances,  the  natnre  of 
the  packing  material  is  not  without  effect.  This  is  eridcnt 
from  the  description  given  by  Claus  of  his  process,  and  is 
borne  out  by  the  experience  of  many  manufacturers.  A 
curious  fact  in  connection  with  this  process,  is,  that  the 
oxide  of  iron,  originally  filled  into  the  kiln,  becomes 
changed,  duriuu;  continued  use,  to  pyrites— a  fact  evident 
both  from  its  appearance  and  compo.-ilion.  Xow,  although 
the  pyrites  so  formed  allows  of  the  ready  restarting  of  a 
kilu,  a  tilling  of  ordinary  i>yrites  is  quite  worthless  for 
this  purpose;  there  is  some  property  lacking,  namely,  the 
catalytic. 


.Some  interesting  experiments,  also  bearing  on  this  point, 
arc  recorded  by  Mr.  Carpenter,  who,  working  with  the  three 
contact  materials  named  below,  came  to  the  conclusions : — 

(«)  A\'ith  MnO.,  the  reaction  is  characterised  (1)  at 
temperatures  below  4U()-  F.,  by  formation  of  "  free  sulphur," 
(2)  at  temperatures  above  5U0    F,,  by  formation  of  SO.,. 

(6)  With  oxide  of  iron,  the  reactions,  on  tlie  whole,  are 
characterised  by  the  formation  of  SO.,,  rather  than  of  free 
sulphur. 

(c)  With  broken  brick,  the  reactions,  on  the  whole,  are 
characterised  by  large  amount  of  H^S  escaping  uno.\idised, 
and  by  formation  of  free  sulphur  in  p'lace  of  SIX. 

As  is  well  known,  the  reaction  iu  the  Claus  kilu  is  far 
from  complete,  a  slate  of  equilibrium,  varying  wilh  the 
temperature  of  ivorkiug,  being  reached  between  K,S,  SU;,  S, 
steam  and  nitrogen  resulting  from  the  reaction. 

A  proposal  for  the  recovery  of  the  sulphur  escaping  as 
HoS  antl  .S()„  from  the  sulphur  chamber,  and  amounting  to 
some  1.5—20  per  cent,  of  the  whole,  has  been  made  In 
Messrs.  A.  Carey  and  O.  Heslop,  who,  in  Eng.  Pat.  ni,3\'7 
of  190(1.  describe  a  means  and  apparatus  for  treating  it 
and  for  conversion  to  sulphuric  anhydride  by  the  contact 
process. 

To  this  process  we  now  come. 

Sulphuric  Acid. — The  manufacture  of  sulphuric  acid  by 
the  contact  process  wa^i  brought  prominently  before  lhi< 
Section  two  years  ago  by  Prof,  l.uuge,  on  the  ocea-ion  of 
the  first  Hurler  Memorial  Lecture,  and  since  that  date, 
articles  have  appeai'ed  on  the  sidijcct  in  several  foreign 
publicatious.  Iu  addition  to  these  papers,  a  verv  large 
number  of  patents  embodying  the  ideas  and  experience  of 
many  workers  in  this  field  have  been  issued  in  this  and 
in  other  countries.  Many  of  these  are  full  of  interest,  and 
I  append  a  list  for  those  who  wish  to  sludy  the  matter  in 
greater  detail  than  I  can  give  here. 

Sulphuric  .'luhi/ilride — Patents. 


Piiteritee. 


English 
Patent. 


Bafli.schc  Aiiilin  luul  Soda  Falirik. 


M.'ister-,  hiicitl.!  and  Uriuiinjr 


Actietr-Gcsellschaft  fur  Zink-Iudusliio  T 
vorjirals  (Jrilionrrd  8chroi'iIer J 


"  Verein  Olremisclicr  Fabriken,"  M: 
lieiui 


aun- C 


"  Verein  Cliernisiher  Faijriken,"  Mann- 

fieini.  and  Cfemin 

Ck^mui 


Ra.vuaud  arrd  Pierron  . 

Biibatz 

Naef 


1.5,917 

\r,,'.>KI 

15,^150 

fflOt 

(!S2.'< 

(10.57 

14.728 

2S.5 

1SS5 

25,13S 

17,«3t 

111.412 

]7,2i;i; 

'i8.5;i 

8185 
24,748 

4610 
ln,15l 
16,253 
16.254 

1216 
18.188 
18,191 


Year. 


1898 
1S88 
1S98 
1S9S 
1901 
19:il 

IH9.S 

is;i,s 

1K99 
1901 
1S9S 
1900 
1901 
1S9S 
lS:i9 
1899 
iS99 
19JI 
1899 
190O 
1900 
1900 
1900 
1900 


Many  attempts  to  prepare  sulphuric  anhydride  by 
catalytic  means  from  sulphur  dioxide  and  oxygen  or  air 
have  been  ruade,  and  a  record  of  numerous  unsuccessful 
inventions  is  contained  in  Prof.  Lunge's  work  on 
•'  Sulphuric  acid  and  alkali." 

The  fii-st  successful  methods,  namely,  those  of  Me-~sel 
and  Winkler-,  were  only  applicable  to  a  mixture  of  sulphur 
dioxide  and  oxygen,  obtained  from  the  decompositiou  of 
sulphuric  .acid,  and  naturally  these  methods  could  onlv  be 
employed  where  fuming  O.V.  was  the  product  aimed  at.  A 
great  step  iu  advance  was  nrade  by  Haenisch  and  Schr-oder, 
who  broirght  out  a  process  for  separating  sulphur  dioxide 
from  burner  gas,  and  obtaiuirrg  it  in  a  pure  and  imdilutcd 
condiiioD.  Here  agaiu,  however,  the  process  was  only 
intended  for  manufacturing  fuming  acid  or  anhydride.  The 
object  of  all  r-ecent  improvements   has   been  to  obtain,  not 


306 


JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL   INDUSTRY.         [Mmch  is 


1902. 


sulphuric  anhydride  only,  but  also  sulphuric  acid  of  sill 
stren<;ths,  and  at  such  a  cost  as  to  allow,  even  with  the 
weakest  acids,  of  competition  with  such  acids  of  similar 
tlrength  made  by  ihe  old  lead-chamber  process.  This  has 
now  bcea  accomplishecl,  and  in  the  Badische  Anilin  und 
Soda  Fabrik  the  tjascs  resulting  from  burning  80,000  tons 
of  pyrites  are  annually  converted  to  sulphuric  acid  by  the 
contact  process,  the  lead  chambers  formerly  in  use  having 
been  abolished.  (See  also  curve,  this  Journal,  Glass  VII., 
p.  343.) 

The  processes  adopted  fall  into  two  groups  : — 

(1)  Those     employing     platinum     as     the     catalytic 
agent. 

(:i)  Those  employing  oxide  of  iron  or  similar  oxide  as 
the  catalytic  agent. 

Of  the  methods  employing  platinum,  by  far  the  most 
complete  account  is  contained  in  the  Badische  Anilin  und 
Soda  Fabrik,  Fng.  I'at.  15,497  of  1898,  which  embodies 
the  three  improvements  separately  covered  by  the  patents 
bearing  Ihe  three  consecutive  numbers  to  the  one  jiist 
mentioned.  Since  putting  these  notes  together,  a  special 
lecture  on  this  process  has  been  delivered  by  Dr.  Knielsch 
before  the  German  Chemical  Society.  The  lecture,  which 
contains  a  resume  of  earlier  work  and  important  tables  of 
physical  constants,  appeared  in  the  lierichte  issued  on 
December  28th  of  last  year  (19ul,  34,  4069). 

Prior  to  the  date  of  these  patents,  the  chief  diSJcuUies  in 
the  way  of  successful  working  hal  been  the  gradual 
destruction  of  the  catalytic  power  of  the  platinum  and  the 
regulation  of  a  correct  temperature  in  the  contact  apparatus. 
Further  difficulties  of  a  mechanical  nature  had  likewise 
arisen,  from  the  tendency  of  the  asbestos,  used  as  a  carrier 
for  the  platinum,  to  pack  together  .and  so  block  the  gas 
passages. 

The  first  difficulty,  apparent  even  in  the  old  days,  when 
vitriol  was  used  as  the  source  of  the  Bulphur  dioxide,  is  felt 
still  more  when  burner  gases  arc  employed.  These  gases 
coutain,  in  addition  to  moisture,  many  gaseous  and  suspen- 
<led  impurities,  such  as  compounds  of  arsenic,  antimony, 
selenium,  lead,  &c.,  and  the  Badische  firm  has  found  that 
small  quantities  of  some  of  these  compounds,  notably  tbo-i^c 
of  arsenic  and  mercury,  are  particularly  harmful,  and  can 
render  comparatively  large  quantities  of  contact  material 
inactive.  That  the  catalytic  power  of  platinum  is  affected 
by  certain  substances  was  discovered  by  Faraday,  who 
found  that,  whilst  in  some  cases  (CO,  ('So),  its  activity 
was  merely  checked  iu  the  presence  of  impurity,  in  other 
casts  (lUi  and  SIL,),  the  catalytic  power  of  the  platinum 
was  permanently  destroyed.  A  similar  injurious  effect  due 
to  carbonic  oxide  is  mentioned  by  Mond,  iu  his  paper  on 
gas  batteries,  and  also  by  Lunge,  in  the  estimation  of 
ethylene  by  redue'ion  with  hydrogen  in  presence  of 
platinum  sponge.  The  small  amount  of  impurity  capable 
of  bringing  abcmt  this  ilestructiou  is  clearly  shown  in 
Knietsch's  paper,  where  we  find  that  1—2  per  cent,  of 
arsenic  in  the  platinum  renders  the  letter  completely 
inactive. 

The  first  step,  therefore,  in  the  manufacture  is  clearly  the 
purification  of  the  burner  gases,  and,  whilst  it  is  a  compara- 
tively simple  matter  to  remove  the  greater  quantity  of  the 
impurities  present  in  the  gas,  we  find  that  the  last  traces  are 
held  most  tenaciously,  and  can  only  be  removed  with 
diihculty.  The  impurity  most  to  be  feared  is  the  arsenic, 
and  its  removal  is  complicated  by  the  fact  that  it  is  found  to 
be  present  both  in  the  fog  of  sulphur  vapour  distilling  from 
the  burning  pyrites,  and  in  the  fog  of  sulphur  trioxide  vapour 
resulting  from  the  roasting.  This  latter  is,  perhaps,  of  all 
vapours  with  which  we  are  aC(iuaintcd,  the  most  difficult  to 
condense,  as  those  who  have  had  to  deal  with  it  are  well 
aware.  The  first  treatment  to  which  the  gases  are  submitted 
aims  at  the  removal  of  these  two  impurities,  and  consists  iu 
treating  the  hot  gases  immediately  after  leaving  the  burners 
with  a  jet  of  steam  or  air.  This  causes  a  thorough 
mixing  of  the  gases  and  effects  the  cumbustion  of  the 
snlph\ir  present,  whilst  the  steam  both  acts  to  dilute  the 
fulphuric  acid,  subseciuently  condensed  to  such  a  strength 
(15 — 75  Tw.)  that  the  lead  cooling  pipes  are  not  attacked, 
atid  also  causes  the   solid   impurities   in    the  gases  to  be 


deposited  as  a  mud,  easily  removed,  instead  of  as  a  hard 
incrustation,  as  is  the  case  with  comparatively  dry  gases. 
The  gases  are  next  passed  through  a  flue,  and  then  into  a 
system  of  cooling  pipes  iu  which  deposition  of  acid  and 
solid  impurities  takes  place,  and  it  has  been  found  that  for 
efficient  purification  this  cooling  process  must  be  conducted 
slowly,  the  sulphuric  anhydride  being  apparently  much 
more  readily  condensed  under  this  condition. 

The  partially  purified  gases,  now  cooled  to  about  100  C, 
are  next  washed  with  water  or  weak  sulphuric  acid,  to 
remove  the  remaining  impurities,  and  are  finally  dried  by 
passing  through  eoncentnited  sulphuric  acid.  The  gases  so 
purified  shouM  be  free  from  dust  or  mist,  and  from  arsenic, 
&c.,  and  the  patent  refers  to  the  necessity  of  optical  and 
chemical  tests  to  demonstrate  such  freedom. 

A  second  suggested  method  for  the  purification  of  these 
gases  is  that  of  Raynaud  and  I'ierron  (Eng.  Pat.  10,253  of 
1900),  who  propose  to  effect  this  end  by  first  condensing 
or  compressing  the  gases,  and  then  allowing  expansion  to 
occur.  These  chemists  prefer  condensation  to  compression, 
and  bring  this  ahont  by  absorbing  the  gases  in  a  porous 
material  such  as  kieselguhr  ;  the  expansion  of  the  gas  takes 
place  by  raising  the  temperature  after  a  suitable  interval. 
The  impurities  are  said  to  remain  behind  in  the  porous 
material,  which  has,  consequently,  from  time  to  time  to  be 
renewed. 

Before  passing  cm  to  the  reaction  taking  place  between 
the  now  purified  gases,  1  would  like  to  draw  attention  to 
the  question  of  the  effect  of  moisture  in  the  gases.  The 
gases  are  finally  dried  by  passing  through  concentrated 
sulphuric  acid,  and  there  is  uot  the  slightest  doubt  that, 
when  platinised  asbestos  is  used  as  the  contact  substance, 
a  very  efiicient  and  thorough  drying  is  necessary,  otherwise 
a  rapid  deterioration  of  the  contact  mass  occurs.  It  would, 
however,  appear  from  a  recent  research  by  Hussell  and 
Smith  (.1.  Chem.  Soc.  Trans.,  1900,  p.  348),  that  a  certain 
amount  of  moisture  is  necessary  to  promote  the  com- 
bination, for  we  read  "  when  sulphur  dioxide  and  o.xygen 
are  passed  over  heated  platinised  pumice,  combination 
diminishes  as  the  materials  are  more  completely  dried,  and 
can  be  made  very  small,"  and  further,  "  the  experiments 
point  to  the  conclusion  that  sulphur  dioxide  and  oxygen 
will  not  combine  in  contact  with  heated  platinum  if  moisture 
be  carefully  excluded."  It  would  thus  appear  as  if,  even 
after  a  thorough  drying  with  concentrated  vitriol,  sufficient 
moisture  is  still  left  in  the  gases  to  allow  a  fairly  rapid 
combination  to  occur;  a  knowledge  of  its  amount  would  be 
a  matter  of  intere^t,  as  is  also  the  question  whether,  on  a 
manufacturing  scale,  the  drying  can  be  carried  too  far. 

C(i«/«c/  OccH.v.— We  now  come  to  the  second  stage,  or 
the  operation  proper,  vi/..,  the  conversion  of  the  luiritied 
mixture  of  sulphur  dioxide  and  oxygen  diluted  with  nitrogen. 
(.'oml>ination  of  thtse  to  form  sulphur  trioxide  readilv  takes 
place  when  a  suitable  temperature  is  reached,  and  from  the 
patents,  we  g.ather  that  it  is  advisable  lo  preheat  the  gases 
to  250" — .'ioo  C.  on  their  w.ay  to  the  converter,  and  to 
maintain  the  latter  at  a  temperature  of  450  — 500  0.  'I'he 
influence  of  temperature  ou  the  course  of  the  reaction  is 
given  very  fully  in  Knietsch's  paper,  where  we  find  that 
temperatures  below  200'  C.  and  above  901)  —1,000"  C., 
may,  in  a  technical  sense,  be  regarded  as  reaclionless, 
whilst  the  reaction,  slow  at  200",  rises  to  a  maximum 
at  450^,  to  again  fall  off  with  further  rise  in  temperature. 

The  teiuperature  of  maximum  conversion  appears  to 
rise  the  poorer  the  contact  material  is  in  platinum ;  at  the 
same  time,  the  rate  of  conversion  falls.  A  special  method 
of  working,  based  on  this  observation,  lias  been  patented 
by  Raynaud  and  Pierron  in  Eng.  Pat.  16,254  of  I9O0. 

It  would  thus  appear  that,  for  good  working,  the  range  of 
temperature  permissible  is  somewhat  narrow,  but  when 
these  limits  are  not  exceeded,  a  conversion  efficiency  of 
98 — 99  per  cent,  is  obtainable.  It  should  here  be  stated 
that  an  excess  of  oxygen  over  the  aiuount  indicated  by 
theory  is  necessary  for  successful  working. 

The  combination  !it)„  +  O  =  SO,  is  accompanied  by  a 
large  evolution  of  heat,  viz..  22,600  caU)ries,  a  quantity 
sufficient  to  raise  the  temperature  of  the  contact  material 
and  the  product  to  a  very  high  degree.  With  burner  gas 
of',   say,  6 — 8   per  cent.   SO;,  the   temperature   attainable  is 
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verr  iiiueh  loner,  but  it  is  still  fiifficieiit  to  r.iisc  the 
temperature  of  the  contact  ovea  above  'hivt  uiving  the  best 
results,  anil  cooliop.  therefore,  becomes  ni-ci's>^;iry.  This 
cooliog  is  now  hronsht  about  by  the  purified  kiln-gases, 
part,  or  the  whole,  of  which  may  be  eauseil  to  pas*  along 
the  outside  of  the  pipes  containing  the  contact  mass  before 
euterini;  these  to  travel  in  the  reverse  ilircction.  It  is  the 
old  principle  of  "  counter-currents  "  found  in  many  forms 
of  heat  iuterchauger.  In  cooling  the  reacting  gases  and 
products,  the  ingoing  iiiln-gas  naturally  takes  up  a  large 
quantity  of  heat,  and  the  fuel  necessary  to  raise  the  gases  to 
the  reacting  temperature  is  eorres]iondingly  decreased. 
The  construetiou  of  the  apparatus  ami  the  principle  of 
working  is  contained  in  Kng.  I'at.  l.'i,y49of  lS98^a  very 
similar  arrangement  is  described  in  the  Kng.  I'at.  r>(l.57  of 
189H,  granted  to  Meister,  Lucius  und  liriining;  the  former 
describe  the  arrangement  as  a  means  for  cooling  the 
contact  miss,  whilst  the  latter  employ  it  for  heating  the 
ingoing  gases.     I'he  end  attained  is  the  same. 

Another  proposal  for  heating  the  purified  gas  prior  to 
conversion  has  been  patented  by  liabatz,  Eng.  Pat.  121G 
of  190(1,  who  describes  an  apparatus  in  which  the  purified 
kiin-gas  is  healed  by  the  non-purified  gases  on  their  way 
to  the  jiurifying  plant.  The  heat  <pbtainable  from  this 
source  is  probably  more  than  sufficient  for  the  purpose.  Of 
the  available  heat  produced  in  the  kilns,  over  90  per  cent, 
is  carried  away  by  the  gases,  and  Dr.  Hurter,  this  Journal, 
7,  721,  stated  that  the  temperature  reached  was  theoretically 
about  SOO" — 900'  C,  but  practically  much  lower.  Direct 
measurements  made  by  Krutwig  and  Dumoncourt  (r'hem. 
Zeit.  Kep.,  1898,  212)  in  a  furnace  of  the  Maletra  tyjie, 
gave,  respectively,  for  the  top  four  shelves,  680^  ".'JO  ,  720  , 
and  CiO"  C.  This  method  of  beating  the  gases  is  not  free 
from  difficulty  ;  it  is  not  nearly  so  simple  and  direct  as  that 
already  described,  where  the  heat  evolved  in  the  contact 
ovens  is  utilised,  nor,  to  my  mind,  does  it  afford  the  same 
control  in  regulating  the  temperature  of  the  latter. 

This  regulation  of  the  temperature  in  the  converter  has 
been  attempted  in  many  ways,  apart  from  the  counter- 
current  principle,  and  I  would  now  draw  your  attention  to 
some  of  these  appearing  in  the  Patent  literature.  Thus 
Meister,  Lucius  und  liriiuing  (Eng.  Pat.  14,723  of  1898),  to 
farther  increase  the  quiintity  of  heat  transmitted  to  the 
purified  burner  gases  from  the  sulphuric  anhydride,  admit 
superheated  steam  to  the  latter  to  give  it  a  high  heating 
capacity,  and  so  maintain,  in  the  words  of  the  patent,  "  a 
considerable  difference  between  the  two  gas  currents,  so 
long  as  the  temperature  is  above  the  condensation  point  of 
sulphuric  acid,"  whereby  "  a  very  much  smaller  plant  is 
reqiired  for  the  transference  of  the  same  quantity  of  heat 
in  a  given  time."  This  process  is  an  addition  to  No.  G0.57 
of  1898,  and  describes  primarily  a  method  ot  heating  the 
ingoing  g.ases.  To  regulate  the  temperature  in  the  contact 
oven  itself,  the  same  firm,  in  Eng.  Pat.  28J  of  1899, 
describes  a  method  wherehj-  cold  currents  of  the  kiln  gases 
may  be  admitted  ii.  regulated  quantity  at  different  points 
of  the  converter,  and  so  reduce,  where  re(inired,  any  excess 
of  temperature  caused  by  the  interaction  of  the  warmed 
gases  entering  through  the  main  inlet.  Grillo  and  Schroder 
(^Eng.  Pat.  17,034  of  1900),  working  with  contact  ovens  in 
whicn  the  temperature  is  not  regulated  by  an  external  gas 
current,  as  in  the  Badische  type,  divide  the  converter  into  a 
series  of  chambers  and  produce  admixture  of  the  gases 
passing  from  any  one  chamber  to  the  next  in  series,  bv 
causing  them  to  liow  through  a  narrow  passage  into  a  larger 
space,  before  traversing  the  contact  material  next  in  turn. 
By  this  means  a  conversion  of  96 — 98  per  cent,  is  said  to  be 
etlected,  in  place  of  only  85 — 90  per  cent,  where  such  distri- 
bution is  not  employed,  the  lower  efficiency  being  dne  to 
excessive  heating,  in  the  centre  of  tha  contact  mass,  and 
cooling  to  below  the  reaction  temperature,  at  the  walls. 

Raynaud  and  Pierrou,  in  their  amended  specification 
16,2jt  of  1900,  base  their  process  on  the  observation  that, 
at  a  definite  temperature,  there  is  for  each  strength  of  burner 
gas  a  special  degree  of  richness  of  platinum  in  the  contact 
mass  favourable  to  the  reaction.  This  point  has  already 
been  referred  to.  These  chemists,  therefore,  attempt  to 
avoid  overheating  at  the  beginning  of  the  reaction,  by 
luinging   the    burner   gas,   comparatively  rich    in    sulphur 


dioxide,  into  contact  material  poor  in  platinum,  and  when 
reaction  has  proceeded  to  a  certain  extent,  allowing  the 
mixture  to  pass  throtjgh  a  richer  contact  material,  finally 
conducting  again  through  a  poorer  contact  mass  to 
recombine  any  gases  resulting  from  dissociation  at  the 
second  stage. 

In  a  recently  pnblisheil  patent  (Eng.  Pat.  1385  of  1901), 
Meister,  Lucius  und  Briining  rather  appear  to  suggest  that 
it  is  a  mistake  to  too  carefully  regulate  the  temperature  in 
the  converter,  and  state  that  it  is  more  economical  to  use  two 
converters  in  series  (or  work  the  converters  in  chambers), 
working  the  first  much  hotter  than  has  hitherto  been  the 
case.  In  this  method  of  working,  it  is  impossible  to  get  a 
complete  conversion  in  the  first  chamber,  as  Ur.  Knietsch's 
figures  jirove  ;  it  is  stated,  however,  that,  notwithstanding 
the  incomplete  conversion,  a  much  larger  output  of  anhydride 
is  obtained  from  a  given  weight  of  platinum.  The  partially 
converted  gases  are,  after  cooling  to  the  necessary  tempera- 
ture, passed  through  the  second  converter,  where  the 
combination  is  rendered  nearly  complete.  In  a  further 
patent  (Eng.  Pat.  23118  of  1901),  it  is  proposed  to  absorb 
the  sulphur  trioxide  from  the  gases  leaving  the  first  converter, 
betore  completing  the  reaction  in  the  second.  In  Eng.  Pat. 
133  >  ot  1901  mention  is  made  of  the  use  of  different  contact 
materials  in  the  first  and  second  chambers.  This  method 
had  been  previously  patented  by  Clemm  and  the  V'erein 
(.'hemischer  Fabriken,  Mannheim,  and  will  be  referred  to 
later.  What  the  value  of  this  method  of  converting  in 
separate  stages  may  be  it  is  impossible  to  say  in  the  absence 
of  figures  ;  it  must,  however,  be  borne  in  mind  that  platinum 
is  a  very  expensive  material,  and  any  reduction  in  the  quantity 
required  for  conversion  means  a  saving  in  capital  outlay  ami 
interest,  and  also  in  working  losses. 

Turning  now  to  the  contact  material  employed,  we  find 
that,  in  the  main,  platinised  asbestos  is  adopted.  This 
material  may  be  prepared  in  a  variety  of  ways,  each  pro- 
bably giving  a  product  of  different  activity.  The  exact 
method  of  manufacture,  as  .also  the  percentage  of  platinum 
contained,  .appear  to  be  secrets  jealously  guarded  by  the 
various  inventors.  Raynaud  and  Pierrou  refer  to  a  contact 
mass  containing  5  per  cent,  of  platinum,  and  to  a  richer 
material  containing  40  per  cent,  of  platinum — this  latter 
strength  I  should  say  is  of  very  infrequent  application. 
Asbestos  makes  an  excellent  carrier  for  the  platinum  or 
other  contact  material,  both  on  account  of  its  bulky  nature 
and  more  especially  owing  to  the  very  extended  surface  it 
affords  per  unit  of  weight ;  with  platinised  asbestos  there 
is  very  little  dead  space  in  the  converter.  It  possesses, 
however,  one  disadvantage,  viz.,  that  of  packing  together 
under  such  compariitively  small  pressures  as  are  from  time 
to  time  inevitable  when  dealing  with  large  volumes  of  gas. 
This  difficulty  the  K.adische  Anilin  und  .Soda  Fahrik  over- 
come by  the  method  of  packing,  described  in  Eng.  Pat. 
15,950  of  1898,  in  which  the  mass  of  asbestos  in  the 
converter  is  broken  up  into  bulks  of  small  depth  resting  ou 
perforated  plates,  arranged  one  above  the  other,  at  suitable 
intervals  throughout  I  lie  length  of  the  converter.  This 
arrangement  also  tends  to  mix  the  gases,  though  less 
completely  than  the  method  already  described  (Eng.  Pat. 
17,034  of  1900). 

Asbestos  does  not,  however,  form  the  only  carrier  avail- 
able for  the  purpose ;  there  is  cue  other  at  present  in  use, 
and  1  believe  successfully,  in  several  works.  I  refer  to  the 
use  of  soluble  salts,  patented  by  the  Actien-Gesellschaft 
flir  Zink-Industrie,  Eng.  Pat.  25,158  of  1898.  The  salts 
available  are  such  as  remain  unchanged  during  the  reaction 
taking  place  in  the  contact  chamber.  Thus,  for  sulphur 
trioxide,  a  sulphate  is  eminently  suitable,  a  phosphate  might 
also  be  employed,  since,  under  working  conditions, conversion 
to  sulphate  does  not  occur.  On  the  other  hand,  a  chloride 
is  unsuitable,  since  it  would  be  converted,  with  disintegration, 
more  or  less  rapidly  to  sulphate,  and  the  gas  passages  in  the 
apparatus  would  become  reduced.  The  great  advantage.'! 
claimed  for  this  "contact  mass  "  are  ease  of  preparation 
and  uniform  distribution  of  the  active  material,  coupled  with 
simplicity  in  the  recovery  of  the  latter,  should  the  contact 
material  become  inactive.  The  mode  of  preparation  is  to 
form  a  solution  of  platinic  chloride,  and  the  soluble  salt  to 
be  employed,  and  to  evaporate  the  whole  to^dryness,  breaking 
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up  the  crusts  so  formed  into  pieces  of  imiform  granular 
size.  The  separation  of  the  metallic  platinum  in  a  very 
(ini!  state  of  subdivision  takes  place  on  heating  tlie  euutaet 
mass  when  the  pi-occss  is  started.  The  pateutecs  ^tate  that 
contact  masses  contaiuiug  only  o- i  per  cent,  platinum  are 
very  efficacious. 

The  same  firm  has  oblained  a  German  patent  (ICl  li, 
No.  115,333)  for  a  dry  purification  of  this  contact  niass, 
consisting  in  the  removal  of  arsonie,  mercury,  &.■.,  in  a 
current  of  chlorine  gas  and  of  o.Nvgen  compounds,  by  means 
of  coal-  or  other  reducing  gas. 

Metliods  for  obtaining  a  still  more  porous  contact  mass 
have  also  been  patented  by  this  firm  (Eng.  Pat.  10,412  of 
1901),  in  which  it  is  proposed  to  form  the  pores  in  the  | 
"  carrier,"  whilst  this  is  still  in  the  pasty  condition  and  in 
process  of  drying,  by  forcing  a  gaseous  current  through  the 
mass  at  a  rate  similar  to  that  employed  in  the  converter 
during  normal  working.  Suiiable  subslauees,  in  addition  to 
tho.se  "mentioned  in  2.5,158  of  1898,  are  clay,  gypsum  made 
into  a  paste  v  ith  water,  also  certain  salts  which  melt  in  their 
own  water  of  cryslallisatiou.  The  actual  operation  of  \ 
preparing  tlie  contact  mass  may  be  carried  out  in  the 
apparatus  which,  later,  acts  as  contact  oven.  Neuendorf 
(D.E.P.  127,846  of  1899)  prepares  a  similar  mass  by  acting 
on  salts  of  Ca,  Ha,  and  Sr,  other  than  the  sulphates,  with 
sulphur  dioxide,  air,  and  steam,  or  sulphuric  acid  vapour  at 
a  high  temperature.  The  Badische  Anilin  and  Soda  Fabrik 
(Eng.  Pat.  G8'J8  of  1901)  form  the  carrier  by  the  inter- 
action, in  iniimate  admixture,  of  an  oxide  or  hydrate  of  a 
fixed  alkali  or  alkaline  earth  metal,  or  such  salt  of  these  as 
contains  a  volatile  acid  (.HCl,  CO.,  acetic  acid,  &e.)  with  n 
salt  of  a  volatile  base  such  as  ammonia,  and  a  more  dinicuhly 
volatile  acid,  such  as  sulphuric  or  phosphoric  acid,  at  a 
suitable  temperature.  At  such  temperature,  diuible  decom- 
position talces  place,  and  the  vai>ours  of  the  volatile  salt  so 
i'ormed  are  said  to  imp.irt,  in  process  of  escape,  a  high 
deoree  of  porosity  to  the  non-volatile  s.nlt  which  results. 
The  platinum  maybe  added  to  the  mass  cither  before  or 
after  heating. 

Contact  bodies,  having  elav  as  a  carrier  for  the  platinum, 
have  been  patented  by  Efrem  (Eng.  Pat.  14,3:i9  of  .1899) 
and  the  ("'hem.  Fab.  vorm.  (joldenberg,  Geromont,  &  Co. 
(Eng.  Pat.  618  of  1900). 

The  latest  suggested  catalytic  agent  in  this  field  is  asbestos 
impregnated  with  vanadic  acid,  and  de  Haen  has  obtained 
a  patent  in  the  States  (No.  687,834)  for  the  use  of  this 
material.  Its  advantage  compared  with  platinum  appears 
to  be  one  of  price;  whether  it  is,  similarly  to  platinum, 
afEeeted  by  impurities  in  the  gases,  I  am  imable  to  say. 
According  to  llaussermann,it  allows  a  conversion  efficiency 
of  84  per  cent,  at  4  6  5°  C.  to  be  obtained. 

Ferric  (Kridc  I'roccss. — Under  this  heading, we  have  to  deal 
with  the  important  pioeess  carried  on  at  the  works  of  the 
Vereiu  Chemischer  Fabriken  at  Mannheim.  The  process 
itself  is  described  in  Eng.  Pat.  17,266  of  "898,  in  which 
the  inventors  draw  attention  to  Wohler's  work,  in  1852,  on 
thi'  power  possessed  by  the  oxides  of  cojiper,  iron,  and 
clironiiuni  of  iiulneinff  combination  between  suljdiur  dioxide 
and  oxvgen  at  a  moderate  red  heat,  and,  connected  with 
this,  to  the  tintber  fact  that,  in  pyrites  gases,  from  S — 10  per 
cent,  of  the  sulphur  is  present  as  trioxide.  Finally  they 
refer  to  Lunge's  work,  published  in  1877  (Her.,  p.  1824). 
Lunge's  best  results  indicated  a  maximum  limit  lor  the  con- 
version of  only  16—18  per  cent,  when  working  with  pyrites 
cinder.  The  reason  for  this  low  figure  the  ^launheim  firm 
finds  to  be  due  to  the  low  catalytic  power  of  burnt  oxide 
whi.'h  lias  been  allowed  to  grow  cold.,  and  they  have  dis- 
covered that,  if  the  pyrites  cinder  be  used  fresh,  and  the  air 
for  the  combustion  of  the  pyrites  dried  previous  to  admission 
to  the  burners,  a  conversion  of  60  per  cent,  is  readily  ob- 
tained, which  figure  may  under  suitable  conditions  rise  to 
90  per  cent.  The  reaction  is  said  to  jiroceed  more  com- 
pletely if  the  furnace  gases,  which  normally  contain  6  —  8  per 
cent.  SO.;,  are  diluted  to  2 — 3  per  cent.  SO^  by  dried  and 
lieated  air,  before  admission  to  the  contact  mass  (Eng.  Pat. 
3185  of  1899).  The  ap]iaratus  in  which  the  operation  is 
earrieil  out  is  described  in  Eng.  Pat.  1859  of  1899,  and 
consists   of  a  block  of  pyrites  burners,  in  the   centre    of 


which  are  placed  the  contact  ovens.  Dried  air  is  admitted 
below  the  grates  in  the  burners,  and  the  hot  gas'.;s  jiass 
directly  from  these  through  the  eonlaet  mas>,  niaiulaiuing 
it  at  the  red  heat  necessary  for  convirsion.  Preliniinary 
purification  of  the  gnses  is  uiineeessar_\ .  Notwithstanding 
this,  a  com|taratively  pure  product  is  obtained,  for  it  has 
been  found  that  the  catalytic  agent,  whilst  ett.eting  tin- 
conversion,  at  the  sume  time  abstracts  most  of  the  arsenic 
to  form  a  non-volatile  compound  with  the  oxide  of  iron. 
The  power  of  the  contact  mass  is  reduced  as  the  ijuantitN 
of  arsenic  absorbed  increases,  but  this  does  not  form  a 
serious  diliienlty,  since  the  contact  mass  is  readil\  replaced, 
and  a  large  supply  of  fresh  materhil  is  always  at  band. 

It  appears  to  me  very  doub'ful  whether,  with  oxide  of 
iron  alone,  a  complete  conversion  can  be  brought  about 
on  a  technical  scale ;  according  to  Knietsch's  figures,  the 
conversion  temperature  lies  too  high  (500 — 600),  and  the 
Mannheim  patents  confirm  this  by  speaking  of  a  red  heat. 
The  difficulty  is  admitted  in  Eng.  Pat.  24,748  of  1899, 
granted  to  Clemm  and  Ver.  Chem.  Fabr.,  Mannheim,  and  it 
is  here  proposcil  to  o\ercome  the  same  by  combining  the 
"  ferric  oxide  "  and  "  platinum  ''  coiitact  processes,  thi'  |iarli- 
ally  converted  and  purified  gases  leaving  the  fiarie  oxidi- 
converter  being  eondueted,  after  first  passing  through  a  dry 
scrubber,  into  a  second  converter  containing  platinum.  In 
this  patext,  a  verv  neat  method  of  preventing  blockage  in 
the  converter  is  described,  the  platinum  being  deposited  on 
a  grating  or  network  of  suitable  fabric,  supported  on  a 
frame.  Eng.  Pat.  4610  of  1901  is  an  addition  to  this, 
co^'ering  the  n>e  of  other  ctxides,  as  well  as  ferric  oxide. 

Slight  variations  on  this  process  have  been  patented  in  the 
iStates  by  Frasch  (No.  664,630),  who  burns  a  substance  giving 
iron  oxide  over  which  sulphur  dioxide  and  air  are  passed, 
and  by  lilackmore,  who,  in  No.  686,021,  substitutes  for  the 
oxide  of  iron  a  sulphide  prepared  by  passing  sulphur  di- 
oxide and  suljibur  over  the  oxide,  and,  in  Xo.  686,022,  first 
passes  snlpliur  dioxide  over  oxide  of  iron,  and  after  raising 
the  temperature,  follows  this  with  oxygen,  after  wiiich  the 
temperature  is  again  lowered  for  further  treatment  with 
sulphur  dioxide,  and  so  on. 

For  maintaining  the  temperature  in  oxide  of  iron  conver- 
ters, Hriegleb  (D.K.P.  121,906)  proposes  to  heat  internally 
'uy  combustible  matter  free  from  hydrogen. 

As  regards  Xaef's  patents,  the  chief  point  of  interest  is 
the  number  of  claims  contained,  th^  figures  being  134  in 
the  first,  and  154  iu  the  second. 

A  final  point  still  remains,  and  that  is  the  absorption  of 
the  sulphuric  enhydride  from  the  ga^es  leaving  the 
cimverter.  .\s  a  rule,  this  is  done  by  passing  the  gases 
through  vitricd  contained  in  s'.iitable  vessels,  the  absnrption 
ill  water  being  much  too  energetic.  A  curious  point  in 
this  connection  is  to  be  found  iu  Knietsch's  paper,  where 
we  read  that  the  absorption  is  best  eft'ected  by  an  acid 
containing  97 — 98  percent.  H.2S(*.,,  such  an  acid  being  nuieh 
more  <dfieicnt  and  rapid  in  its  action  than  au  acid  of  lower 
or  of  higher  strength.  The  absorber  is,  therefore,  st.irted 
wilh  such  acid,  and  weaker  acid  is  run  in  continuously 
and  iu  corresponding  quantity  to  the  sulphuric  anhyd;ide 
entering  the  vessel,  so  that  the  strength  of  acid  is  maintained 
constant. 

Where  iron  absorbers  or  pipes  are  emploved,  it  is  fmmd 
(hat  a  slight  action  takes  place  between  the  aeid  and  the 
metal,  and  when  acid  free  from  iron  is  reijuireJ,  it  is 
necessarv  to  absorb  in  fuming  aeid  containing  27  i>er  cent, 
free  .SOj  (represented  by  tbe'fornuila-  2H2SO,  -f  SO.,),  the 
absorbing  vessel  being  of  wrought  iron.  This  method  has 
been  recently  patented  by  the  Bad.  Anilin  und  Soda  Fab. 
(Eng.  Pat.  1904  of  1901),  and  the  acid  so  obtained  is  said 
to  contain  only  O'f^OS — 0-001  per  cent,  ot  iron. 

I  have  been  tempted  to  describe  the  co:;tact  processes  for 
the  manufacture  of  siilplmric  anhydride  somewhat  fully, 
not  only  on  account  of  their  importance  and  the  com- 
paratively recent  attainment  of  their  present  success,  but 
also  because  such  a  description  affords  a  very  clear  insight 
into  the  many  difiiculties  inherent  to  this  and  similar 
catalytic  processes.  These  difficulties  have  already  been 
discussed,  and  we  have  also  seen  how,  by  careful  atid  often 
laborious  research,  first  one  and  tlu-n  another  has  been 
localised  and  fiiiallv  surmounted, 
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In  many  respects  they  have  closely  resembled  those  met 
with  in  the  early  days  of  the  Deacon  chlorine  process.  In 
hotli  cases,  the  temperature  of  the  reaction  chambers  is  a 
highly  important  factor,  and  has  to  be  maintained  between 
comparatively  narrow  limits,  otherwise  a  poor  conversion 
re.-nlts.  Again,  the  nature  of  the  contact  sub^lauce  and 
its  cODcentratiou,  as  also  the  nature  of  the  material  used 
as  carrier,  are  matters  of  the  greatest  importance,  and  we 
also  have,  in  both  insiances,  to  cope  with  the  decay  of 
activity  resulting  from  the  action  of  impurities  on  the 
contact  mass;  these  impurities  being  sulphnr  trioxide 
and  arsenic  compounds  in  the  Deacon  i>roeess,  and  arsenic 
compounds,  moisture,  &c.  In  the  anhydride  process.  This 
decay,  always  a  matter  of  importance,  is  especially  felt  in 
a  process  employing  the  costly  platinum  as  a  -atalyst,  and 
we  have  seen  that  a  searching  purification  of  the  reacting 
gases  has  in  this  case  been  found  to  be  indispensable. 
With  a  less  expensive  catalytic  material,  and  one  less 
sensitive  to  injury,  it  is  usually  found  cheaper  to  renew  the 
catalyst  from  time  to  time  than  to  submit  I  he  gases  to  so 
complete  a  purificiition. 

Ukg.vsic  Pkocesses. 

J^ldehi/des.—'Vo  turn  now  to  organic  compound.",  I  will 
tirst  consider  u  few  lalalytie  reactions  resnliiug  in  the 
formation  of  alilehvdes.  Of  these  bodies,  the  simplest  is 
foimaldelnde,  a  suiistance  ^\liich,  as  an  aqueous  solution 
under  the  name  of  formalin,  has  recently  come  to  be 
largely  used  for  preservative  and  antiseptic  purposes. 
Numerous  abstracts  dealing  with  its  value  for  such  use 
are  to  be  fonud  in  our  Journal.  The  almo.st  universally 
applicable  platinum  black  again  comes  into  play,  and 
numerous  so-called  formaldehyde  lami'.s,  in  «  hich  a  mixture 
of  methvl  alcohol  vapour  and  air  is  conducted  over  this 
catalyst,  are  described.  One  such  is,  for  examjile,  to  be 
found  in  Eug.  Pat.  8.J7 5  of  1895,  granted  to  TriUat.  The 
method  of  working  is  f^imple,  and  the  reaction  proceeds 
automatically  when  the  sponge  is  he.-ited  to  start  the 
reaction,  which  niahitains  the  temperature  at  a  dull  red 
heat.  This  oxidation  of  alcohols  by  air  in  the  presence  of 
platinum  appears  to  be  common  to  alcohols  of  uidely  dif- 
fering properties.  Trillat  (Conrptes  Kend.,  123,  [^1],  S22), 
using  a  platinum  spiral,  has  shown  that  unsaturated  alcohols 
are  converted  to  their  corresponding  aldehydes,  and  he  has 
even  succeeded  in  preparing  vanillin  from  isoeugenol  by 
this  means. 

A  very  interesting  method  of  preparing  aldehvde  from 
alcohol,  and,  at  first  sight,  apparently  by  simple  dissociation 
and  without  oxidation,  has  recently  been  described  by 
Inatiew  (Ber.,  19U1,  oo79).  Ipatiew,  working  with  ethyl 
alcohol,  shows  that,  in  glass  apparatus,  very  httle  decomposi- 
tion takts  place  below  700"  C,  and  that  the  decomposition 
only  becomes  energetic  at  SoO  C.  and  upwards,  at  which 
temperature,  one-fd'th  of  the  alcohol  is  split  up  to  form 
ethylene  and  water,  whilst  the  remainder  gives  rise  to 
hydrogen  and  aldehyde.  Of  the  latter  compound,  only  one- 
third,  however,  remains  unchanged,  the  rest  being  further 
dissociated  into  carbonic  oxide  and  methane.  The  reaction 
follows  a  nearly  similar  course  in  a  platinum  apparatus. 
The  result,  however,  is  very  different  when  the  \apour  is 
passed  over  metallic  zinc.  In  the  presence  of  this  metal, 
dissociation  takes  place  readily  at  a  temperature  of  G2o° — 
0.50°,  and  aldehyde  correspondicg  to  a  yield  of  SO  per  cent. 
is  found  in  the  product.  This  property  the  author  finds  to 
be  common  to  metals  which  readily  decompose  water,  i.e., 
to  such  as  are  capable  of  ea.sy  oxidation  and  reduction,  and 
he  considers  the  reaction  to  proceed  in  such  fashion,  that  the 
water  vapour  resulting,  together  with  ethylene,  from  disso- 
ciation of  the  alcohol,  reads  with  the  zinc  to  form  zinc 
oxide,  which  latter  is  reduced  by  the  alcohol  with  for::>aticn 
of  aidchjde  and  water,  the  latter  again  converting  more 
zinc  to  oxide,  and  so  on. 

The  method  is  one  of  inlerrst,  and  from  a  later  communi- 
cation read  before  a  gathering  of  llussian  scientists  (them. 
Zeit.,  12  2/02,  p.  132;,  appears  to  be  capable  of  wide 
application,  primary  alcohols  giving  rise  to  aldehydes  and 
secon<lary  alcohols  to  ketones.  Ipaticw  has  prepared  by 
this     method     isohutyl.  and    isovaleraldehydes,    acrolein, 


benzaldehyde,  and  .acetone,  and  he  .states  that  oxides  act 
sirailaily  to  the  metals.  In  the  presence  of  graphite,  how- 
ever, the  decomposition  follows  a  ditferent  course,  the 
alcohols  at  GUO°  splitting  up  into  the  corroponding  hydro- 
carbons of  the  ethylene  series  and  water. 

Still  another  method,  a  modification  of  the  Friedel  and 
Crafts'  reaction,  is  described  in  Kuchler  and  Buff's 
D.  1!.  P.  120,461,  according  to  nhieh  benzaldehyde  is 
obtained  from  benzol,  under  the  simultaneous  action  of 
CO  and  HCl,  in  the  presence  of  cuprous  chloride  and 
alumuiium  bromide.  The  cuprous  ebloriile  is  required  to 
bring  the  carbonic  oxide  into  solutiiiu,  the  aluminium 
bromide  being  the  catalytic  agent.  The  bromide  is  used 
instead  of  the  chloride  owing  to  its  greater  solubility  in 
benzol,  the  chloride  iiiing  too  insoluble  in  this  liquid  to 
allow  the  reaction  to  proceed. 

Acetic  Arid  and  Acetone. — An  interesting  proposal  for 
the  purification  of  commercial  acetic  acid  has  been  made  by 
Behrens  (Eng.  Pat.  3392  of  1901),  who  proposes  to  remove 
from  the  acid  all  empyreumatic  matters,  by  oxidising  the 
vapours  of  the  crude  acid  with  air  under  the  influence  of 
platinum  blacla»  Ilow  far  such  a  process  is  efficacious,  I 
cannot  say. 

An  interesting  catalytic  decomposition  of  acetic  acid 
itself  has  betn  described  by  Squibb  (this  Journal,  14,  -506, 
and  15,  612).  .Vccording  to  Squibb,  acetic  acid  vapour, 
passed  through  a  hot  tuije  (500'  C),  suffers  only  a  small 
amtmnt  of  decomposition.  This  decomposition  is  increased 
when  the  tube  is  filled  with  pumice,  and,  when  in  addition  to 
the  pumice,  barium  carbonate  is  present,  the  decompositiou 
bejumes  nearly  complete,  the  products  being  w:itor, 
carbonic  aidiydride  and  acetone,  the  yield  of  the  latter  being 
about  90  per  cent,  of  that  indicated  by  theory. 

2CH3COOH  =  (CH;0jCO  +  CO. -I- 11,0. 

Squibb  has  performed  these  experiments  on  both  the 
laboratory  and  manufacturing  scale,  in  each  case  with  the 
same  satisfactory  result.  It  fell  to  my  share,  some  few 
years  ago,  to  repeat  these  experiments,  and  I  can  fully 
confirm  Squibb's  conclusions.  This  catalytic  property 
appears  to  be  common  to  all  earhonates  (and  acetates)  whose 
metals  form  acetates,  which  give  rise  to  acetone  on  distilla. 
tion.  The  temperature  of  decomposition  appears  to  vary 
both  with  the  chemical  nature  of  the  carbonate  employed, 
and  also  with  its  physical  condition. 

Carbon  Tetracldoride. — This  is  a  substance  possessed  of 
strong  solvent  powers,  owing  to  which,  coupled  with  its 
comparatively  low  boiling  point  (76° -5  C.)  and  non- 
inflammability,  many  proposals  have  been  made  during 
recent  years  to  use  it  in  the  arts  and  manufactures  instead  of 
the  dangerous  petroleum  spirit,  ether,  carbon  bisulphide, 
&c.  The  ordinary  method  of  preparation  is  to  chlorinate 
carbon,  bisulphide,  when  the  following  reaction  occurs  : 
CS»  +  Clo  =  CClj  +  S„Cf,. 

Klason  (Ber.,  20,  2376)  has  shown  that  at  ordinary 
temperatures  these  two  substances  interact  but  slightly, 
but  that  in  the  presence  of  chlorine  carriers  (1,  SbCl.^,  &c.) 
CClj  is  rapidly  formed.  During  his  research,  he  isolated  a 
whole  series  of  intermediate  products  containing  C,  S,  and 
CI,  one  of  which,  CCI^.SCl,  absorbed  chlorine  in  largequan- 
titics  when  no  chlorine  eairier  was  present  ;  m  the  presence 
of  a  trace  of  iodine,  however,  substitution  immediately  took 
place,  with  completion  of  the  reaction  to  CCf,  and  SUl. 

Lever,  Lever  and  .Scott  employ  this  method  in  Eug.  Pat. 
18.990  of  1889,  passing  dry  chlorine  into  carbon  bisulphide, 
in  which  from  2 — 12  per  cent,  of  iodine  is  disscKed;  they 
state  that  bromine  and  antimony  pentachloride  are  less 
efficacious.  The  latter  substance  appears,  however,  accord- 
ing to  Kckenroth,  to  have  been  largely  used  in  Germany, 
and  considerable  quantities  of  carbon  letrac'uloride  produced 
by  ils  aid.  As  will  be  noticed,  the  reaction  gives  rise  to  ojie 
molecule  SoCU  per  molecule  CClj,  only  two-thirds  of  the 
chlorine  employed  being  converted  to  the  tetrachloride. 
When  the  sulphur  chloride  cannot  be  sold,  a  more  complete 
utilisation  of  the  chlorine  is  desirable,  and  this  is  effected, 
according  to  Midler  and  Dubois  (Eug.  Pat.  19,628  of  1893), 
by  the   addition   of  finely  divided  iron  to  the  mixture   of 
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bisulphide  aud  sulphur  chloride.  At  60°  C,  reaction  is  said 
to  set  in  spontaneously,  and  heatinp:  is  onl}-  necessary 
towards  the  end  of  the  operation.  The  reaction  taking 
place  is  :  2S.CI2  +  CS,  =  CCIj  +  CS.  The  sulphur 
separates  out  in  large  crystals  on  cooling,  ;ind  may  be 
employed  in  the  preparation  of  fresh  quantities  of  carbon 
bisulphiiJe. 

Tbe  usefulness  of  these  so-called  "chlorine  carriers"  is 
not  confined  to  the  manufacture  of  carbon  tetrachloride  ; 
their  eiTect  is  well  marked  in  quite  a  number  of  reactions. 
The  question  as  to  what  Bubslances  could  react  in  this 
manner  an<l  their  mode  of  action  was  well  studied  in 
ISSl-.l  by  Lothar  Meyer,  Scbeufelen,  Page,  and  others,  who 
discovered  a  number"  of  interesting  and  new  reactions 
durin"  the  research.  A  Large  number  of  chlorides  were  inves- 
tigated, but  only  FeCl,,  .\1CI;„  TK'1|T1C1,  MoCI.,,  and  SbCi;; 
appeared  to  assist  chlorination.  Page  considered  that  the 
chloride  formed  a  molecular  compound  with  the  substance 
to  be  chlorinated,  such  compound  being  subsequently  split 
up,  with  liberation  of  hydrochloric  acid,  under  the  action  of 
chlorine.  Meyer's  exiierinieuts  on  bromination,  which  is 
also  brought  about  in  similar  fashion,  certainly  indicated 
that  the  metallic  salt  (FeCIa)  actually  takes  part  in  the 
reaction. 

The  accelerating  effect  produced  by  antimony  chloride  in 
the  manufacture  of  carbon  tetrachloride  was  noticed  by 
Uofmann  as  far  back  as  1861. 

Hefore  concluding  this  portion  of  my  paper  I  might  refer 
to  the  oxidation  of  napblbaleue  to  phthalic  acid  by  ^nlphuric 
acid  in  the  presence  of  mercury,  mentioned  by  Ostwald; 
a  reaction  forming  one  of  the  several  stages  involved  in  the 
production  of  synthetic  indigo.  The  increased  oxidising 
power  exerted  liy  concentrated  sulphuric  acid,  when  mer- 
cury (or  a  compound)  is  present,  was  noticed  by  Wilfarth, 
and  such  addition  of  mercury  was  recommended  by  him 
some  years  ago  to  hasten  the  oxidation  of  the  carbonaceous 
matter  in  the  now  well-known  Kjeldahl  process.  In  this 
case,  the  complete  destruction  of  the  organic  matter  was 
aimed  at ;  in  the  oxidation  of  naphthalene,  a  partial  oxida- 
tion, is  all  that  is  required.  A  similar  useful  partial 
oxidation  has  been  patented  by  Rosenthal  (D.R.P.  127,180), 
who  states  that,  whilst  ONidation  of  tertiary  aromatic  amines 
with  sulphuric  acid  alone  at  temperatures  over  200^  ('.  only 
gives  tertiary  ba'cs  of  the  phenyl  group,  corresponding 
to  a  yield  of  10  per  cent.,  the  addition  of  mercury  or  its 
salts  leads  tn  a  yield  of  GO  per  cent ,  and,  in  addition  to  this, 
a  yield  of  30 — 40  per  cent,  of  higher  melting  and  more 
complicated  bases.  If,  instead  of  mercury,  nitrobenzene  or 
benzaldebyde  or  other  substance,  which  at  200  C.  produces 
,S0.,  from  sulphuric  acid  more  readily  than  does  the  base 
itself,  be  employed,  a  quantitative  yield  is  said  to  be  obtaiired 
(D.K  P.  127, 17U). 

This  brings  me  to  an  end  of  the  methods  of  preparing 
special  products.  The  manufacture  of  glucose  and  other 
similar  processes  of  hydrolysis  effected  by  comparatively 
small  quantities  of  acid  are  too  well  known  and  too 
frequently  described  to  merit  further  attention  here. 

In  the  cases  so  far  cited  it  will  probably  have  been 
noticed  that  the  influence  exerted  by  the  catalyst  has  been 
in  the  direction  of  promoting  or  accelerating  chemical 
change.  Our  definition  of  a  catalytic  substance,  however, 
is  so  framed  as  to  indicate  thai  the  reaction  may  also  he 
influenced  in  the  reverse  direction,  /.c,  retarded,  and  1  would 
briefly  refer  to  a  few  instances  in  which  this  is  the  case. 
As  an  example  in  which  the  presence  of  a  small  trace  of 
foreign  substance  is  harmful,  I  might  refer  to  the  state- 
ment made  in  this  room,  a  few  months  ago,  by  Mr.  Orsman, 
to  the  efffct  that  the  presence  of  0  ■  2  per  cent,  of  moisture 
in  purt'  fulminate  of  mercury  so  alters  the  speed  of  decom- 
position that  what  ought  to  be  a  detonation  is  reduced  to 
an  explosion.  A  further  point  of  interest  was  that  the 
detonating  power  of  the  fulminate  admixed  with  potassium 
chlorate  was  nrt  affected  by  moisture,  and  that  such  a 
mixture  might  be  kept  in  a  moist  atmosphere  indefinitely 
without  losing  its  properties.  As  cases  in  which  the 
presence  of  a  catalyst  is  beneficial,  we  have  the  well-known 
preservative  influence  excited  by  traces  of  acid  011  solutions 
of  hydrogen  peroxide,  and  hydrocyanic  acid;  such  agents 
also  afford  a  means  of  causing  polymerisation. 


Here  is  a  convenient  place  to  mention  that  in  some  cases 
a  substance  generally  regarded  as  unstable  may  owe  this 
instability  to  the  presence  of  some  catalytic  agent  the 
removal  of  which  will  lead  to  beneficial  results.  A  technical 
e^;ample  of  such  an  instance  was  given  by  Messrs.  Muspratt 
and  Smith,  in  their  paper  on  high-strength  hypochlorite 
solutions  (this  .lournal,  18fl8,  p.  1096,  and  1839,  p.  210), 
in  which  it  was  shown  that  the  decomposition  occuning  in 
commercial  hypochlorite  of  soda  solutions  was  very  largely 
due  to  the  small  (luantity  of  iron  present  as  a  ferrate  in 
the  li(|uor.  Methods  for  removing  this  iron  have  been 
devised,  and  the  purified  liquor  is  now  a  regular  article  of 
commerce. 

These  reactions  are  not  without  importance  in  the  realm 
of  analytical  work  ;  the  estimation  of  hydrogen  in  gaseous 
mixtures,  by  conducting  these,  admixed  with  the  necessary 
oxygen,  over  gently  warmed  palladium  asbestos,  being  a 
very  pretty  example  of  fractional  coiubustlou  by  catalytic 
means.  Although  this  method  of  estimation  has  been  in  use 
for  some  time,  the  following  figures,  amongst  other;,  obtained 
by  Phillips  (.[.  Chem.  .Soc.  Abs.,  1894,  g,  p.  293),  are  of 
interest  as  showing  the  wide  differences  in  the  temperature 
at  which  combustion  of  different  gases  occurs.  He  found 
that,  with  hydrogen,  oxidation  takes  place  at  20° — .')5"  V., 
with  carbonic  oxide,  at  290" — 3.i9",  and  with  Marsh  gas,  at 
404° — 414°  C.  Analogous  to  this  method  is  the  proposal 
of  Harbeek  and  l.unge  'J.  Chem.  Snc.  .\bs..  1898,  2,  P-  166 
and  193)  for  the  quantitative  separation  of  ethylene  and 
benzene  vapours  by  fractional  reduction,  the  former  com- 
pound being  reduced  to  ethane,  t'^H,;,  when  led  with  hydro- 
gen over  platinum  black  heated  to  90— lou  C  .\notlier 
instance  of  the  greatest  importance  occurs  in  the  testing  for 
arsenic,  by  the  Marsh  method,  when  selenium  cnnipounds 
are  present.  Kosenbeim  having  shown  (Chem.  News,  1901, 
p.  277)  that,  under  certain  conditions,  the  presence  of 
selenium  completely  prevents  the  formation  of  the  arsenic 
mirror,  and  in  all  cases  influences  the  magnitude  of  the  latter. 
In  this  case,  however,  it  should  be  stated  that  tlie  cause  is 
probably  largedy  mechanical,  and  so  differs  entirely  from 
ihc  other  cases  here  described.  A  further  instance  of 
catalytic  action  is  contained  in  IMarsliall's  method  of 
detecting  and  estimating  minute  quantities  of  manganese, 
where  the  manganese  is  oxidised  to  permanganate  by 
means  of  persulphate  and  a  trace  of  a  silver  salt ;  in  the 
absence  of  the  latter,  the  oxidation  usually  ceases  when  tho 
stage  of  peroxide  has  been  reached  (Chem.  Xew.s,  1901, 
83,  p.  76). 

Other  interesting  catalytic  effects  are  those  produced  by 
colloidal  metals,  and  Zsigmundy  (Zeits.  anal.  Chem.,  1901, 
p.  097)  has  devised  a  method  in  which,  by  the  aid  of  a 
colloidal  gold  solution,  it  is  possible  to  detect  other  colloidal 
substances  in  solution,  to  differentiate  these  into  several 
groups, the  author  gives  four, and  to  approximately  determine 
the  quantity  present. 

A  new  and  interesting  method  of  preparing  a  colloidal 
platinum  solution  has  been  discovered  by  Bredig,  who 
obtains  it  by  passing  the  electric  arc  between  platinum 
wires  immersed  in  cold  water.  Hitherto  such  metallic 
solutions  had  only  been  obtained  by  chemical  means,  such 
as  in  the  case  of  the  colloidal  gold  used  by  Zsigmundy,  the 
reduction  of  chloride  ( AuCI:,HCI3H.,(_))  by  formaldehyde  after 
the  addition  of  a  small  quantity  of  potassium  caibonate. 

Further  instances  of  catalytic  action  which  may  not  be 
overlooked  are  those  due  to  the  nature  of  the  walls  of  the 
vessel  in  which  any  given  chemical  reaction  is  elfected. 
Numerous  instances  of  such  action  are  cited  in  van  t'Hoff's 
"  Chemical  Dynamics,''  and  a  further  striking  example 
is  shown  in  Ramsay  and  Young's  experiments  on  the 
decompo.sition  of  ammonia  by  heat  (J.  Chem.  Soc.  Trans., 
1884,  p.  88).  That  these  effects  are  felt  in  large-scale 
operations  is  clearly  shown  in  Henderson  and  liellby's  paper 
(J.  Chem.  Soc.  Trans..  1901,  p.  124.J).  where  we  read  that 
the  passage  of  ammonia  through  heated  metallic  pipes  led 
not  only  to  destruction  of  the  ammonia,  but  also  to  a 
complete  disintegration  of  the  metal,  owing  mainly  to 
physical  change  brought  about  by  cheu.ical  reaction. 

1  will  now  briefly  consider  the  principles  underlying 
these  various  reactions.  To  do  so  completely  would  be  a 
ditficult  matter,  in  fact,  I  might  say,  it  is,  at  present,  impos- 
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Bible.  Our  present  knowledge  of  these  processes  is  far  too 
superficial  to  allow  of  anvthing  n-.oro  than  a  hint  at  their 
mechanism  being  hazarded.  One  thing,  however,  is  quite 
certaiu,  and  tliat  is.  that  there  is  no  such  mysterious  cata- 
lytic force,  or  i.'ontact  action,  as  was  supposed  by  chemists 
— some  of  them  of  note — in  the  earlier  days.  I  feel  pretty 
sure  that  all  catalytic  phenomena  will  find  their  explauution 
in  the  action  of  forces  at  present  known,  imperfectly  so,  it 
may  be,  in  many  cases. 

Although  there  is  no  unique  catalytic  force,  there  un- 
doubtedly exists  a  large  class  of  phenomena  in  which  reac- 
tion is  intlueneed  by  the  presence  of  a  limited  quantity  of  a 
third  (or  additional)  substance,  which  apiiarcntly  remains 
unchanged.  Such  a  class  recpiir.'s  some  special  distin- 
guishing mark,  and  the  word  "catalytic"  may,  I  think,  be 
used  in  this  connection  without  misunderstanding  and 
without  prejudice.  I'ossib'y  the  name  "  cyclic  action," 
advocated  by  some  aathorities,  is  more  descriptive,  and,  to 
such  extent,  better. 

Considering  the  phenomena  according  to  the  four  groups 
of  Ostwald's  classification,  we  find  that  the  reactions  in- 
cluded in  the  first  group  are  physical  rather  thiin  chemical 
in  their  character.  The  separation  of  a  substance  from  its 
supersaturated  solution  amounts,  at  most,  to  a  very  mild 
form  of  dissociation  when  viewed  from  a  chemical  stand- 
point. It  is  something  largely  different,  though  not  neces- 
sarily so  in  its  essence,  from  the  reactions  described  in  the 
preceding  pages,  and  I  propose  to  If  ave  it,  as  also  the  fourth 
group,  out  of  my  further  consideralijns.  The  fourth  group, 
viz.,  that  relating  to  enzymes,  is  one  about  which  very  little 
is  known.  The  changes  effected  arc  always  those  of  hydro- 
lysis, and  there  is  reason  to  believe  that  the  enzyme  com- 
bines bv,tli  with  water  and  the  substance  undergoing 
hydrolysis,  a  mode  of  action  involving  the  formation  of 
intermediate  compounds,  and  hence  analogous  to  those  to 
be  farther  discussed. 

Examining  the  remaining  groups,  chiefly  in  the  light  of 
the  reactions  I  have  described,  we  find  that  these  actions 
fall  into  the  two  main  divisions  :  — 

(1)  Those  in  which  platinum  or  other  substance 
possessing  the  power  of  occlusion  is  the  catalyst. 

(2)  Those  in  which  the  catalyst  is  a  substance  capable 
of  combining  (or  reacting)  with  one  or  more  of  the  materials 
undergoing  chemical  change. 

If  the  meaning  of  the  word  "combining"  iu  (2)  be 
extended  to  cover  occlusion,  then  all  the  phenomena  fall 
into  this  second  division. 

Considering  the  first  division,  we  find  that,  apart  from 
dissociation,  the  reactions  chiefly  brought  about  are 
reductions  or  oxidations.  The  most  active  agents  are 
platinum  and  palladium ;  carbon  in  various  forms  may 
also  be  used  advantageously  in  certain  cases.  The  rapidity 
and  extent  of  the  reaction  depend  very  largely  on  the 
physical  condition  of  the  catalyst ;  probably  also  on  its 
chemical  and  physical  properties.  They  may  also  depend  on 
the  physical  condition  induced  in  the  reacting'  substances. 
For  some  reactions,  e.g.,  the  oxidation  of  alcohol  to 
aldehyde,  platinum  foil  is  sutScient ;  for  others,  platinum 
black  is  necessary,  and  the  mode  of  preparation  of  this 
has  considerable  infiuence  on  the  reaction.  Also,  when 
platinum  fails,  p-jlladium  may  succeed  under  otherwise 
simil.ar  conditions. 

As  is  well  known,  both  p'atiuum  and  palladium  possess 
to  a  remarkable  degree  the  power  of  occluding  hydrogen 
and  oxygen,  and  it  has  been  shown  that  in  the  occluded 
state  these  gases  are  very  reactive.  The  condition  in 
which  these  occluded  gnses  exist  is  not  yet  settled,  various 
chemists  arriving  at  quit;  opposite  co:;clusions  in  discussing 
their  own  experimental  results.  The  consensus  of  ojiicion, 
however,  points  to  the  view  that,  in  the  case  of  oxygen,  an 
oxide  (PdO)  is  for.ned  when  palladium  is  the  occluding 
metal;  with  hydrogen,  on  the  other  hand,  the  formation  of 
a  compound  is  extremely  doubtful,  and  Kamsay  and 
Hoitsema  have  indei)t'ndently  arrived  at  the  view  lliit  the 
occluded  hydrogen  exists  in  the  monatoinic  condition. 

If  these  views  be  correct,  oxidations  effected  by  platinum 
and  palladium  black  would  come  into  our  second  division, 
or  that  in  which,  it  is  commonly  said,  change  takes  place 


through  '•  Intermediate  reactions."  Engler  and  Wiihler 
have  recently  come  to  this  conclusion,  and  state  that  the 
active  intermediate  compound  is  a  peroxide  of  platinum 
(PtOo).  Reductions,  on  the  other  hand,  would  be  excluded 
from  this  division,  and  the  greater  activity  of  the  occluded 
hydrogen  might  be  due  to  its  existing  in  the  atomic  instead 
of  in  the  molecular  state;  in  other  words,  in  ihe  nascent 
condition.  In  this  connection  it  is  of  interest,  in  passing,  to 
refer  to  (iladstone  and  Tribe's  work  on  the  zinc-copper 
couple,  and  to  their  eouclusion,  based  on  work  arisinij  out 
of  this  research  (,I.  Cheui.  Soc,  1H7H,  T.,  :iU6).  that  hydrogen 
in  the  occluded  and  nascent  condition  is  identical. 

Another  point  to  be  borne  iu  mind  in  this  class  of 
catalytic  actions  is  the  heat  liberated  during  occlusion. 
This  quantity  is,  in  many  cases,  very  considerable,  and 
although  it  cannot  be  regarded  as  the  cause  of  catalysis, 
it  may  help  to  start  a  reaction  by  bringing  the  mixture  up 
to  the  temperature  necessary  for  incipient  reaction.  The 
majority,  if  not  all,  these  processes  are  strongly  exothermic, 
and  it  is  the  heat  of  the  reaction,  when  once  the  process  is 
started,  that  maintains  or  assists  in  maintainino-  the 
temperature  necessary  for  rapid  action. 

Coming  to  the  second  division  of  these  reactions,  we  find 
that  we  have  to  deal  with  processes  which  have,  so  far,  found 
their  explanation  in  the  theory  of  so-called  "  intermediate 
reactions."     To  take  concrete  cases:— - 

The  combination  of  sulphur  dioxide  and  oxygen  to 
sulphur  trioxide,  under  the  influence  of  ferric  oxide,  might 
be  supposed  to  take  place  by  combination  of  the  reacting 
gases  with  the  catalyst,  to  form  a  sulphate  of  iron,  which,  at 
the  temperature  of  the  reactioUj  is  immediately  split  up,  with 
formation  of  sulphur  trioxide  and  regeneration  of  iron 
oxide.*  Again,  the  production  of  acetone  from  acetic  acid 
might  take  place  by  momentary  formation  of  barium  or 
calcium  acet.ate  from  the  acetic  acid  and  metallic  carbonate 
acting  as  catalyst,  the  acetate  then  splitting  up,  iu  the  usual 
manner,  into  acetone  and  carbonate. 

Further,  if  we  consider  the  substances  captble  of  acting 
as  chlorine  carriers,  we  find  them  to  consist  of  iodine  and 
various  metallic  chlorides,  of  which  the  metal  is  in  all  cases 
capable  of  forming  two  chlorides,  a  higher  and  a  lower, 
the  lower  first  combining  with  the  chlorine  to  give  the 
higher,  which  reacts  with  the  substance  undergoing  chlorina- 
tion,  chlorinating  this,  and  regenerating  the  lower  chloride  to 
act  anew  with  fresh  chlorine.  Similar  remarks  apply  to  the 
so-called  oxygen  carriers,  also  studied  by  Mever.  This 
division  might,  therefore,  perhaps  be  divided  into  the  two 
subdivisions  : — 

(a)  Reactions  in  which  the  catalyst  might  be  considered 
to  combine  with  all  the  reacting  substances  to  yield  a  com- 
pound which,  under  the  conditions  of  temperature,  &c.,  splits 
up  in  a  different  direction  to  that  representing  the  reverse  of 
the  combination. 

(i)  Ileactions  in  which  the  catalyst  combines  with  only 
one  of  the  reacting  substances  to  yield  a  compound  capable 
of  reacting  with  the  second  substance  present. 

That  a  compound  shouM  be  produced  under  conditions 
which  brings  about  its  decomposition  may,  perhaps,  appear 
unlikely.  It  is,  however,  not  by  any  means  outside  the 
range  of  possibility.  We  know  a  number  of  eases  in  which 
substances  combine,  at  some  definite  temperature,  to  yield  a 
compound  which,  at  some  other  temperature,  either  simply 
dissociates,  or  suffers  a  more  deep-seated  decomposition. 
In  some  of  these  cases,  the  temperatures  of  combination  and 
dissociation  or  decomposition  lie  comparatively  near  to  each 
other.  I  might  cite  the  formation  and  dissociation  of  barium 
peroxide  and  also  that  of  nickel  carbouyl.  It  is  thus  quite 
conceivable  that,  iu  some  instances,  these  two  temperatures 
should  be  identical,  and  Dr.  Knietsch's  paper  proves  that 
oxide  of  iron  effects  the  combination  of  sulphur  dioxide 
and  oxygen,  even  at  temperatures  at  which  sulphur  trioxide 
is  partly,  even  largely,  dissociated. 

How  far  such  a  representation  of  these  reactions  affords 
a  description  of  what  actually  happens,  it  is  impossible  to 
.say.     Ostwald  goes  so  far  as  to  state  that  all  theories  are 

•  This  prores<  niifiht  also  lie  loo'.ied  up.in  as  takiuK  place  throuBh 
tlie  direct  oxid;ition  of  sulphur  dioxide  by  the  ferric  oxide  and 
regeneration  of  the  latter  by  the  oxygen  present  in  the  gases    ' 
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valueless  in  the  absence  of  exact  measurement,  and  tbslt 
before 'accepting  any  theory  of '  intermediate  reactions  it 
is  necessary  to  prove  that  these  proceed  more  rapidly  than 
the  direct  action.  Since  the  appearance  of  Ostwald's  paper, 
actual  measurements  have  been  made  by  Erode  (Chem.  Zeit., 
iri^/Ol  p  1116)  on  the  oxidation  of  thiosulphate  to 
tetrathionate  by  means  of  hydro-en  peroxide,  with  iodine  as 
catalyst  In  the  absence  of  iodine,  the  reaction  proceeds 
very  slowlv,  in  its  presence,  with  ease,  and  Erode  has  shown 
that  the  tno  intermediate  reactions  involved  in  this  case 
proceed  at  the  same  rapid  rate. 

Whilst  agreeing  with  Ostwald's  view  as  to  the  value  and 
the  necessity  of  such  measurements  as  those  above  de- 
scribed I  cannot  altogether  agree  as  to  the  worthlessness  of 
anv  theory  in  the  absence  of  measurement.  The  theory  of 
intermediate  reactions  is  the  best  definite  theory  so  far 
offered  in  explanation  of  a  very  large  number  of  catalytic 
phenomena  ;  it  indicates  a  possible  mode  of  action,  and  is 
sufficienth  concise  to  allow  a  prediction  of  new  reactions. 
It  points' out  a  method  of  attacking  these  problems,  and 
indicates  in  what  direction  quantitative  measurements  are 
required  in  confirmation  or  condemnation.  Whether  we 
have  this  alternation  of  reactions,  or  whether  we  have  change 
produced  by  a  simultaneous  interaction  of  all  the  substances 
present,  it  is  impossible  as  yet  to  say. 

There  is,  however,  no  doubt  but  that  the  catalyst.  In 
thi-  majority  of  eases,  takes  part  in  the  chemical  changes 
occurring.  It  is.  as  we  have  see",  usually  a  substance 
capable  of  reacting  with  one  or  more  of  the  bodies  under- 
ffoing  change,  and  the  instances  are  numerous  in  which 
definite  compounds  produced  from  catalyst  and  reacting 
substance  have  been  isolated.  For  a  recent  and  interesting 
example,  I  might  again  refer  to  the  paper  by  lieilby  and 
Henderson  on  the  decomposition  of  ammonia  by  metals. 
Until  the  publication  of  this  woik,  the  decomposition  of 
the  ammonia  bad  appeared  to  be  a  simple  dissociation  into 
its  elements,  which  occurred  with  greater  or  lesser  ease 
according  to  the  nature  of  the  material  with  which  it  was 
in  contact.  We  now  know  that  the  decomposition  is  not 
so  simple,  and  is  not  confined  to  the  surface  of  the  nielal, 
but  that  in  some  way  the  ammonia  penetrates  into  the  mass 
and  finds  its  way  to  every  part,  completely  altering  the 
iihysical  nature  of  the  metal  in  tlie  process.  This  physical 
alteration  the  authors  trace  to  chemical  change,  and  they 
show  conclusively  that  reaction  takes  place  between^  the  i 
metal  and  the  gas,  and  1h.it,  working  under  suitable  conditions, 
viz.,  large  excess  of  ammonia  and  correct  temperature,  a 
nitride  of  the  iron  or  other  metal  employed  may  be  isolated.  [ 
A  similar  instance  in  which  a  metal  capable  of  reacting  with  I 
ammonia  leads  to  dissociation  of  the  latter  is  given  by  \ 
Titberlev,  in  his  paper  on  sodium  iiniide  (.1.  Chem.  8oc.  | 
Trans.,  1894,  p.  504),  where  we  read  that  a  current  of  ammonia 
passed 'over  sodaniide,  heated  to  dull  redness,  is  continuously  ' 
decomposed  into  its  elements,  the  decomposition  taking 
place  through  the  splitting  up  of  the  amide  into  nit.-ogen, 
hydrogen  and  sodium,  which  latter,  in  the  presence  of  the 
ammonia,  reforms  sodamides  to  be  again  split  up.  These 
examples  serve  to  emphasise  the  fact,  that  many  chemical 
reactions  are  not  so  simple  as  they  appear,  and  avc  find 
chemists  to-day  stating  as  a  general  law  that  chemical 
reactions  take  place  by  steps,  and  that  the  final  stage  of 
any  change  is  not  reached  so  directly  as  has  been  hitherto 
supposed.  The  investigations  of  Traube,  Engler,  and  others 
have  shown  this  to  be  the  case  in  a  large  number  of  oxi- 
dation phenomena,  and  some  account  of  their  work  was 
oiven  by  Dr.  Kohn  to  this  section  during  last  session.  Prof. 
Armstrong  has  expressed  it: — "In  all  cases  of  chemical 
change,  energy  is  ultimately  degraded,  but  in  most  cases  a 
switchback  rather  than  a"  simple  inclined  plane,  is  the 
graphic  analogue  of  a  circuit  of  chemical  change." 

In  addition  to  these  phenomena  it  is  now  a  well 
established  fact  that  reaction  seldom  occurs  between  two 
pure  substances,  the  presence  of  some  third  suhstaiu'e,  be  it 
only  a  trace  of  impurity,  is  necessary.  Very  often  water, 
either  in  traces  as  vapour,  or  in  larger  quantity  as  solvent, 
determines  reaction,  and  viewed  in  this  light,  it  may  be 
looked  upon  as  a  catalyst  of  almost  universal  application. 
The  important  pait  played  by  this  third  substance  was 
the   theme  of   Professor  Armstrong's  able  and  suggestive 


Presidential  Address  on  "  The  nature  of  chemical  change 
and  conditions  which  determine  it,"  delivered  before  the 
Chemical  Society  in  189.J.  Starting  from  Faraday's  state- 
ment, that  "  the  forces  termed  chemical  affinity  and 
electricity  are  one  and  the  same,"  Professor  Armstrong 
proceeded  to  define  chemical  action  (exothermic)  as 
"  reversed  electrolysis,"  thus  necessitating  in  any  reacting 
svstem  the  conditions  obtaining  in  the  voltaic  circuit  and 
the  presence  of  at  least  three  subslances.  He  stated  as  his 
view  that  "  complication,  not  simplification,  precedes  most,  if 
not  all,  chemical  changes ;  that  complex  molecular  systems 
are  first  formed  by  the  interacting  substances,  and  that 
these,  on  breaking  down,  suffer  rearrangement  of  the 
jiarts — such  rearrangement  taking  place  in  consequence  of 
elements  which  were  previously  separate,  being  brought  into 
one  common  "  sphere  of  activity,"  within  which  it  is 
possible  for  them  to  act."  To  effect  such  condensation  he 
defines  to  be  the  function  of  catalysts  generally,  and  the 
systems  so  formed  may  be  regarded  as  closed  voltaic 
circuits.  Grove  also  viewed  these  actions  as  voltaic,  the 
catalyst  serving  to  complete  the  circuit. 

Considered  from  this  standpoint,  catalytic  reactions  fall 
int. I  line  with  chemical  reactions  in  general,  and  require  no 
explanation  jieculiar  to  themselves.  Such  a  standpoint 
allows  us  to  incturc  the  reactions  as  occurring  in  stages — 
a  mode  of  explanation  which  we  have  seen  to  he  useful, 
just  as  in  the  electrolysis  of  a  solution  of  caustic  soda — the 
decomposition  of  water,  whic'n  so  far  as  the  final  products 
are  concerned,  appears  to  be  the  sole  reaction,  is  pictured  as 
resnlling  entirely  from  secondary  decomposition. 

It  may  even  be  that,  instead  of  these  reactions  being,  as 
was  formerly  supposed,  entirely  different  in  their  nature  to 
those  involved  in  other  chemical  changes,  and  regarded  as 
more  simple,  they  are  instances  in  which  the  inechanism  of 
chemical  change  is  more  clearly  indicated,  in  which  case,  a 
fuller  knowledge  may  lead  to  important  results  in  our 
science. 

This  brings  me  to  the  end  of  my  paper.  The  subject  is 
one  which,  you  will  see,  covers  a  vcr}-  wide  field,  and  my 
difficulty  from  the  start  his  been  rather  v, hat  to  exclude 
than  what  to  include.  Many  examples  of  great  interest, 
from  the  purely  scientific  standpoint,  have  been  omitted 
altogether,  or  only  mentioned  in  passing — on  some  of  these 
sufficient  work  has  bean  done  to  fill  a  volume. 

I  have  not  even  attempted  to  enter  into  all  the  theories 
proposed  in  explanation  of  catalytic  action,  amongst  which 
may  be  mentioned  that  of  Meiideb'c6f,  who  supposes  that 
some  change  takes  place  in  the  motions  of  the  atoms  within 
the  molecules  at  the  points  of  contact  of  the  latter  ;  and  the 
view  propounded  by  Fitzgerald,  that  such  change,  and  in 
fact  chemical  change  generally,  may  be  due  to  the  action  of 
superficial  electrical  layers  at  the  contact  surfaces  of 
different  raateri.als.  The  theory  of  intermediate  reactions 
which  1  have  described  appears  to  me  the  most  useful,  and, 
when  extended  on  the  lines  indicated  by  Prof.  Armstrong, 
the  most  likely.  The  course  of  reaction  in  the  cases' 
where  a  metallic  couple  is  formed  is  clearly  electrolytic ; 
in  other  cases,  the  evidence  of  electrolysis  is  not  so  pro- 
nounced, though  even  here  it  is  probable  that  the  c:italyst 
merely  aids  by  completing  a  voltaic  circuit.  Other  points 
upon  which  I  might  have  enlarged  are,  the  proportionality 
bet\yeen  the  rate  of  change  and  the  relative  quantity  of 
catalyst  present,  and  the  effects  produced  when  two( 
catalytic  agents  act  in  conjunction— effects  in  some  cases 
much  greater  than  the  sum  of  the  single  effects  would  allow 
one  to  infer. 

I  have  endeavoured  to  confine  myself  for  the  greater  part 
to  those  cases  of  catalysis  having  a  bearing  on  industrial 
chemistry,  and  therefore  to  some  extent  entering  into  our 
daily  life.  That  the  scope  of  such  processes  will  widen  is 
hardly  to  be  doubted  ;  the  large  amount  of  research  now 
being  carried  out  will  load  to  a  clearer  understanding  of 
the  laws  underlying  catalytic  processes  in  particular,  and 
chemical  juocesses  in  general,  and  probably  also  lead  to 
fresh  instances  of  catalytic  action.  The  further  work  of 
those  engaged  in  this  research  will  be  followi^d  with  interest ; 
.and  in  these  days  of  rapid  progress  in  which  the  research 
of  to-day  is  the  process  of  to-moiTow,  we  may  count  on 
full  use  being  made  of  any  discovery  of  practical  value. 
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Meeting  held  on  Monday,  Fehniartj  3rd,  1902. 


MR.    OTTO    HEHNER    IN    THE    CHAIK. 


THE  NEW  TABLE  PHOTOMETER  AND 

STANDARD  PENTAXE  BURNER,  PRESCRIBED 

BY  THE  GAS  REFEREES  F01^  USE  IN  THE 

LONDON  GAS  TESTING  STATIONS. 

BY    PROFESSOR   FRANK    CLOWES,   D.Sc,    F.I.O. 

[SupeYintending  Gas  Examiner  to  the  Loudon  County  Council.) 

IntrodiirtoTij. — The  gas  supply  of  London  is  subjected  to 
frequent  periodical  examination  as  regards  illuminating 
power  and  purity.  The  testing  is  compulsory,  under  the 
City  of  London  Gas  Act  of  1868,  and  the  system  at  present 
includes  twentj'-three  properly  equipped  stations,  each  of 
which  is  under  the  direction  of  a  properly  ijualified  examiner, 
whose  duty  it  is  to  carry  out  daily  tests  in  his  station. 
Twenty  of  these  stations  are  situated  in  greater  London 
and  are  under  the  charge  of  the  London  County  Council ; 
three  are  in  the  City  of  London  and  are  under  the  Corpora- 
tion of  London.  Each  station  is  provided,  equipped,  and 
maintained  at  the  expense  of  the  gas  companies,  but  the 
apparatus  which  is  used  and  the  methods  cmplojed  in  the 
tests  arc  prescribed  by  gas  referees,  who  are  elected  under 
the  provisions  of  the  Gas  Act,  and  these  referees  are  also 
responsible  for  guaranteeing  that  the  stations  and  apparatus 
are  in  proper  and  suitable  working  order. 

Jt  is  by  a  recent  notification  of  the  gas  referees  that  the 
new  photometer  and  standard  pentane  lamp  have  been 
prescribed  for  use  in  the  testing  stations,  and  experience 
with  the  new  apparatus  seems  to  have  commended  them 
not  only  to  the  gas  examiners,  but  also  to  those  who  use 
the  new  apparatus  in  connection  with  the  gas  companies' 
own  tests. 

The  New  Standard  Pcnlane  Lamp. —  The  pentiine  10- 
candle  lamp  has  been  designed  by  ilr.  Vernon  Harcourt  to 
supersede  the  old  standard  candles,  which  appeared  to 
satisfy  no  one  who  was  familiar  with  their  use.  T'he  new 
lamp  furnishes  a  more  convenient  and  a  much  less  variable 
standard  than  that  yielded  by  the  candles.  The  lamp  is 
ananged  to  burn  air  which  has  been  carhuretted  by  admix- 
ture with  the  vapour  of  pentane,  and  advantage  is  taken  of 
the  high  specific  gravity  of  poutane  vapour  (2 '5,  air  =  1) 
in  order  to  make  the  supply  to  the  tlamc  automatic. 

It  will  be  seen  from  the  accompanying  diagram  (Fig.  )) 
of  the  lamp  that  the  carburettor,  or  flat  box  containing  the 
pentane,  is  placed  at  the  top  of  a  tall  stand,  and  that  its  cover 
is  provided  with  two  short  vertical  metal  tubes  which 
terminate  immediately  beneath  the  covers  and  are  controlled 
by  stop-cocks.  The  one  to  the  left  serves  for  the  admission 
of  air  into  the  carburettor,  which  is  only  partially  tilled  with 
pentane  ;  the  tube  to  the  right  serves  for  the  passage  of  the 
air,  after  it  has  mingled  with  the  pentane  va]ionr,  away  to 
the  burner.  The  heav\  mixture  of  air  and  vapour  passes 
through  the  arched  tube  and  down  the  vertical  rubber  tube 
to  the  burner,  which  is  seen  clamped  upon  the  lower  part  of 
the  stand.  In  order  to  cause  a  constant  supply  of  car- 
huretted air  to  pass  down  the  burner,  it  is  siniplv  necessary 
to  once  fill  the  rubber  tube  with  the  carhuretted  air,  when 
the  long  column  acts  as  water  does  in  the  longer  leg  of  an 
ordinary  syphon,  and  constantly  draws  air  through  the 
carburettor  and  delivers  it  at  the  burner.  The  stream  can 
be  regulated  by  the  adjustment  of  either  of  the  stop-cocks 
above  the  carburettor. 

The  mixture  of  air  and  pentane  vapour  is  burnt  from  a 
steatite  argand  ring,  and  the  circular  flame  is  fed  inside 
with  air  which  has  been  heated  by  jiassage  between  two 
long  eoBcenti'ic  chimneys  placed  immediately  over  the 
flame  ;  the  heated  air  passes  along  a  horizontal  connecting 
piece  and  down  the  hollow  upright  of  the  lamp  stand,  and 
from  this  to  the  burner.     The  air   which  feeds  the  outside 


of  the  flame  is  also  heated  by  passing  tlirough  an  inter- 
conical  space  beneath  the  burner. 

Before  the  flame  is  lighted,  the  apparatus  must  be 
adjusted  to  the  vertical  position  by  the  set  screws  at  the 
base,  the  burner  must  be  set  at  the  right  height  from  the 
table,  the  chimneys  must  be  rendered  concentric  by  set' 
screws,  and  the  space  between  the  burner  and  the  bottom 
of  the  chimney  must  be  adjusted  until  it  just  passes  a 
boxwood  cylinder,  which  is  seen  standing  near  the  foot  of 
the  stand. 

After  the  lamp  has  been  lighted,  its  flame  is  adjusted  by 
one  of  the  carburrettor  taps,  so  as  to   project  just  above  the 

Fig.  1. 


The  1'e.ntane  Lamp. 

(Reproduced  by  peTmissiou  from  the  .Journal  of  Gas  Lii^htiup:.) 
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bottom  of  a  window  at  the  bottom  of  the  chimney,  but  not 
to  reach  appreciably  above  a  crossbar  placed  a  short 
distance  above.  By  this  adjustment,  a  uniform  surface  of 
illumination  is  obtained  beneath  the  window  for  photo- 
metric purposes.  The  lamp  should  be  allowed  to  buru 
from  twenty  minutes  to  half-an-hour,  with  occasional 
adjustment,  before  it  is  used  for  standard  purposes.  The 
flame  will  possibly  require  occasional  adjustment  to  the 
dimensions  above  stated  during  its  use  in  photometer. 
This  is  readily  effected  from  the  part  of  the  table  where  the 
observer  is  seated,  by  opening  widely  the  tap  at  the  entry  of 

fig.  2. 


Sectioxai,  Dkawing  or  Fentane  Lami-. 


air  into  the  carburettor,  and  controlling  the  inlet  by  means 
of  a  little  metal  cone  suspended  above  the  end  of  the  pipe  ; 
this  little  cone  is  slightly  raised  or  lowered  by  means  of 
a  thread  moved  by  a  screw  near  the  left  hand  of  the 
observer  (Fig.  2). 

The  pentane,  which  is  used  in  the  carburettor,  is  prepared 
from  light  American  petroleum,  by  purifying  the  fraction 
which  distils  over  at  4.5"  C.  The  liquid  can  readily  be 
obtained  of  constant  quality,  and  can  be  proved  to  be 
suitable  for  use  by  appropriate  tests.  The  constancy  of 
the  standard  light  is  largely  dependent  upon  the  pentane 
being  sufficiently  pure.  After  the  liquid  has  been  con- 
stantly in  use  for  some  time,  the  specific  gravity  and  boiling 
point  of  the  residue  in  the  carburettor  will  be  found  to  be 
unduly  high  ;  it  is  well  to  remove  this  residue  and  to 
replace  it  with  fresh  pentane  about  once  a  month. 

It  is  found  that  when  the  lamp  is  used  under  the 
standard  conditions,  which  are  generally  indicated  above, 
the  light  is  equivalent  to  that  emitted  by  ID  average 
standard  candles. 

Till'  Table  Phiilomcler. — The  new  form  of  photometer 
differs  in  two  important  respects  from  the  ordinary  bar 
photometer,  when  it  is  used  for  testing  the  illuminating 
power  of  coal-gas.  The  observer  is  seated  on  one  side  of 
the  semi-transparent  screen  and  both  sources  of  light  are 
placed  at  fixed  distances  upon  the  other  side.  And,  further, 
the  equating  of  the  light  from  the  different  sources  is 
effected  by  the  adjustment  of  the  gas  supply  to  the  test 
burner,  instead  of  by  altering  the  distance  of  cither  source 
of  light  from  the  screen. 

When  gas  reputed  to  be  of  the  ordinary  standard 
illuminating  power  of  IG  candles  is  being  tested,  it  is 
accordingly  burnt  from  .Sugg's  standard  Jjondon  argand 
burner,  under  the  ordinary  measured  and  regulated 
conditions  which  have  been  already  indicated ;  and  the 
illumination  which  it  affords  on  the  screen  is  seen  side  by 
side  with  that  of  the  standard  pentane  flame.  Tlic 
illumination  from  the  gas  flame  is  then  brought  to  equality 
with  that  of  the  standard  flame  by  increasing  or  diminishin;; 
the  supply  of  the  gas  to  the  test  flame  ;  the  rate  at  whicli 
the  gas  is  being  burnt  is  then  accurately  ascertained  by  the 
meter,  and  the  illuminating  value  of  the  gas  is  calculated 
from  the  rate  of  consumption  of  the  gas. 

This  method  does  not  give  as  wide  a  range  of  measure- 
ment as  is  furnished  by  the  bar  photometer,  but  the  range 
is  sufficient  for  measuring  the  ordinarj-  variations  of  a  gas 
supply  from  its  standard  illuminating  power.  If  the 
.standard  is  varied  to  any  considerable  extent  from  Ifi 
candles,  the  esiimation  cannot  be  rendered  sufficienlly 
accurate  by  calculation,  and  the  altered  standard  should  be 
obtainel  by  bringing  the  illumination  from  the  pentane 
flame  into  agreement  with  the  standard.  This  may  be 
accomplished  by  suit.ibly  .adjusting  the  relative  distances  of 
the  flames  from  the  screen. 

The  different  parts  of  the  photometer  arc,  as  its  name 
implies,  arranged  upon  the  surface  of  a  table  conveniently 
arranged  for  the  observer  to  make  his  readings  whilst 
seated.  The  accompanying  ]ilan  of  the  table  (Fig.  :i)  will 
indicate  the  relative  and  actual  positions  of  the  different 
parts. 

The  observer,  being  seated  in  the  middle  of  the  lower 
end  of  the  table,  sees  upon  the  small  semi-transparent 
screen,  which  is  supported  by  the  photoped,  two  rectangular 
itrips  illuminated  side  by  side,  one  of  these  is  lighted  by 
^the  10-candle  lamp  on  his  left  and  the  other  bj-  the  argand 
gas  lamp  on  his  right,  liy  tracing  back  the  gas  supply  to 
the  argand  burner,  it  will  be  seen  that,  on  reaching  the  table, 
the  gas  first  passes  through  the  gas  meter,  which  measures 
its  flow,  then  through  a  balance-governor,  -vhich  regulates 
its  pressure,  and  tben  through  a  tap  with  an  arm  moving 
over  a  measuring  graduated  arc,  on  its  way  to  the  argand 
burner.  The  distances  between  the  screen  and  the  pentane 
lamp  and  gas  burner  are  carefully  adjusted  by  means  of 
rods  of  standard  lengths,  and  the  relative  positions  of  the 
burners  are  also  similarly  .adjusted.  Black  wood  screens 
arc  introduced  at  points  where  they  are  required  for  shutting 
off  direct  or  reflected  light  from  the  screen  or  from  the  eye, 
or  for  screening  the  flames  ;  and  two  mirrors  arc  so  placed 
that  one  enables  the  observer  seated  before  the  screen  to 
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observe  the  height  and  condition  of  the  pentane  flame, 
whilst  the  other  mirror  iUumiiiates  by  reflected  light  the 
lever  and  arc  of  the  regiilatiEf;  tap  and  the  face  of  the 
meter.  All  the  apparatus  is  painted  dead  black  to  prevent 
reflection  of  light  from  causing  interference. 

The  other  a]>paratus  which  is  seen  ou  the  table  is  the  clock 
for  timing  the  flow  of  gas  through  the  meter,  and  the 
acrorthometer,  which  gives  by  one  reading  the  correction 
for  temperature  and  pressure  which  must  be  applied  to  the 
pas.  The  ncrorthometer  reading  may  be  used  iiislead  of 
the  separate  readings  of  the  thermometer  and  the  barometer. 
Another  convenient  adjunct  to  the  new  photometer  is  the 
one-twelfth  foot  cubic  measnre,  a  glass  vessel  of  convenient 
and  portable  size,  by  means  of  which  the  accuracy  of  the 
meter  can  be  easily  and  rapidly  gauged. 

Directions  for  the  use  of  this  staiidard  burner  and  new 
photometer  arc  now  published  in  the  Notification  of  the  Oas 
Referees,  which  may  be  purchased,  either  directly  or 
through  a  bookseller,  from  the  Government  Stationers. 
The  publication  includes  the  necessary  tables  for  correction. 

It  may  be  slated  that,  hy  simple  alterations,  the  whole  of 
the  above  apparatus  has  now  been  made  in  a  pcn'table  form, 
and  the  results  of  tests  made  with  the  portable  apparatus 
are  found  to  correspond  precisely  with  those  of  tests  made 
with  the  ordinary  stationary  apparatus.  It  has  further  been 
found  that  when  the  photometer  is  used  with  its  usual 
screens,  its  readings  are  not  appreciably  interfered  with  by 

1-ig.  3. 


subdued  daylight  or  artificial  light,  and  that  the  temperature 
of  the  room,  within  ordinary  limits,  and  the  colour  of  the 
walls  and  ceilings,  do  not  affect  the  results.  The  readino-s 
have  also  been  concordant  when  the  room  is  closed,  and 
then  when  the  doors  and  windows  have  been  opened,  pro- 
vided the  flames  do  not  become  sufiicienlly  agitated  to 
differentially  affect  their  illuminating  power. 

Owing  to  the  courtesy  of  the  London  County  Council, 
and  of  Mr.  Grimwood,  chief  assistant  chemist  of  the 
Council,  the  photometer  was  shown  in  action  to  those  who 
attended  the  meeting,  and  by  the  kindness  of  Mr.  Vernon 
Harcourt  in  lending  a  .sectional  drawing  of  his  lamp  (Fi".  2), 
the  construction  of  the  lamp  was  readily  seen.  ° 

DiSCDSSlON. 

The  CnAiRiuN  said  be  might  congratulate  the  gas 
examiners  on  now  being  able  to  work  with  a  precise  and 
accurate  instrument  of  this  kind.  It  had  been  long  felt 
that  caudles  were  utterly  inadequate  as  a  standard  to  the 
purpose  of  photometry,  and  the  definite  adoption  of  a 
gaseous  standard  was  an  important  event.  Immense  pains 
had  been  taken  to  establish  standard?  of  length,  weight, 
boat,  and  electricity;  but  until  quite  lately  the'candle  was 
the  measure  of  illuminating  power — candles  which  rai^ht 
and  did  vary  very  considerably,  as  their  illuminatinir  power 
depended  not  so  much  on  the  material  of  which  they  were 
made  as  on  the  number  and  the  twist  of  the  strands  of  the 
wick.  It  was  not  generally  recognised  what  au  important 
thing  the  photometer  was.  Vast  sums  of  money  were 
spent  on  illumination  ;  the  demand  for  more  light  was 
constantly  increasing  throughout  the  world.  oF  course, 
the  light  which  they  purchased  ought  to  be  at  least  as 
exactly  measured  as  a  pound  of  grocery  or  a  vard  of  cloth, 
but  uutil  lately  comparatively  liitle  attention  had  been  paid 
to  this  matter.  In  that  .Society  they  had  had  several  papers 
upon  the  subject  from  Mr.  Dibdin^  who  had  done  much  to 
bring  about  the  more  happy  era  at  which  they  had  uoiv 
arrived. 

Dr.  KoHN,  after  expressing  his  thanks  to  Dr.  Clowes  for 
his  interesting  paper  and  the  exhibition  of  the  apparatus,  said 
he  would  like  to  ask  how  this  mode  of  measurement  bv 
the  consumption  of  gas  compared  with  a  measurement  o'f 
the  illuminating  power  of  the  .same  gas  under  the  ordinarv 
photometric  comlitions,  with  the  gas  burning  at  the  usua'l 
rate  of  .">  ft.  per  hour.  Would  the  results  be  concordant 
and  if  not,  to  what  extent  would  they  vary,  and  would  not 
such  variations  depend  upon  the  richness  of  the  gas. 

Mr.  D.  A.  Louis  said  the  Chairman  had  referred  to  the 
irregularity  of  candles,  but  there  seemed  also  to  bi-  some 
irregularity  about  the  standard  before  the  meeting  for  he 
had  beeu  watching  the  10-candle  pentane  flame,  and 
noticed  that  there  was  an  ever-varying  amount  of  darkness 
visible  m  it.  He  should  like  to  knowNvhether  there  was  a 
distinct  area  of  illumination  taken  for  the  measurement- 
if  not,  there  could  not  be  much  more  accuracy  iu  it  than 
with  candles,  for  it  danced  about  considerably  aiid 
would,  consequently,  give  a  very  irregular  illumimition 
1  rof.  Clowes  had  informed  them  that  ,"\lr.  Vernon  Harcourt 
in  his  domestic  arrangement  found  that  after  a  certain 
time  the  pentane  ceased  to  give  the  necessary  illumioation 
and  he  then  applied  a  liitle  artificial  heat  to  improve 
matters.  Mow  supposing,  as  did  ha])pen  occasionally 
there  was  a  variation  m  the  temperature  of  the  atmosphere' 
would  that  affect  the  material  in  the  box  ;  would  there  uot 
be  better  illumination  in  warmer  weather  than  in  cold 
weather?  It  struck  him  also  thut  probably  there  mi^ht 
be  a  variation  in  the  illuminating  power,  accordino-  to  the 
quantity  of  liquid  in  the  box,  for  when  full,  plenty  of 
vapour  mixed  with  little  air  would  pass  over,  but  as  the 
air  space  increased  so  would  the  quantity  of  air  passinn- 
over  with  the  illuminant  he  increased.  Was  the  adjustmen't 
which  had  been  pointed  out  suflicieut  to  correct  that? 
Prof.  Clowes  emphasistd  the  mode  in  which  the  lamp  was 
supplied  with  heated  air;  it  was  rather  interesting,  but 
should  not  the  heating  be  approximately  uuiform  to  get 
uniform  resulti?  In  the  arrangement  shown,  the  inner 
supply  of  air  would  be  very  well  and  fairly  equally  warmed 
by  the  circulation  round  the  chimney,  but  the  outer  supply 
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of  air  would  not  be  so  regularly  or  so  well  heated.  He 
should  think  that  on  a  day  like  that  of  the  meeting,  the 
outer  sup]ily  would  not  only  be  cold  compared  with  the 
air  supplied  to  the  inside  of  the  flame,  hut  would  also  differ 
considerably  in  temperature  from  the  air  supplied  to  the 
outer  ptirt  of  the  flame  on  a  warmer  day,  and  so  probably 
give  rise  to  irregularities. 

Mr.  T.  S.  Lacey  said  it  seemed  to  him  that  this  instrument 
was  as  nearly  perfect  as  possible  for  one  based  on  a  flame 
standard.  It  was,  however,  well  to  note  that  the  photo- 
meter was  only  part  of  the  app.aratus  necessary  for  taking 
light  values.  The  room  in  which  it  was  used  was  really  a 
part  of  the  instrument,  and  this  photometer,  like  all  others, 
would  vary  in  its  results  according  to  the  way  It  was  used. 
It  was  useless  to  specify  a  photometer  alone  unless  certain 
conditions  were  observed,  such  as  the  size  of  the  room,  the 
nature  of  the  ventilation,  avoidance  of  air  current,  &c. 
The  argand  burner  used  for  burning  the  gas  was  very 
sensitive  at  and  under  IG-candle  power  to  slight  ditterenccs 
in  the  air  supplied.  If  it  burned  at  about  17  candles,  it 
was  not  so  sensitive.  A  difference  in  the  temperature  of 
the  air  must  affect  the  amount  of  air  passing  through  the 
heated  chimney  of  the  argaud,  and  also  the  amount  of  air 
that  passed  up  the  very  much  longer  chimney  of  the 
10-candle  standard,  but  it  by  no  means  followed  that  the 
diff'erence  in  the  temperature  and  the  necessary  ditfcrence 
in  the  air  supply  of  both  burners  would  affect  them  both  in 
the  same  proportion,  although  it  would  be  iu  the  same 
direction,  yet  there  were  no  regulations  as  to  the  temperature 
at  which  the  instrument  should  be  used,  and  he  believed  it 
could  be  legally  used  down  to  freezing  point.  Xo  one  had 
really  succeeded  in  proposing  a  practical  standard  except 
that  of  a  flame,  but  it  was  well  known  that  flames,  like  gas 
and  pentane,  did  vary  with  the  conditions  of  the  atmosphere. 
If  tested  against  a  standard  unaffected  by  these  conditions, 
such  as  an  electric  lamp  with  a  very  constant  current,  some 
rather  curious  ditferences  in  the  light  given  out  by  the 
flames  would  be  found  when  the  temperature  of  the  air  and 
the  amount  of  carbonic  acid  and  the  water  vapour  in  it 
varied.  He  had  noticed  diiferences  of  10  or  1 1  per  cent,  in 
tlve  light  given  by  candles,  5  per  cent,  by  coal  gas  flames, 
and  of  perhaps  6  or  7  per  cent,  in  a  flame  of  the  character 
of  this  standard.  If  the  two  flames  were  afiijcted  in 
different  directions,  this  difference  would  be  very  apparent, 
Init  they  were  afl:ected  iu  the  same  ilirection  but  not  to  the 
same  degree,  and,  therefore,  the  difference  might  pass 
unnoticed  ;  one  might  vary  to  the  extent  of  5  per  cent, 
and  the  other  to  the  extent  of  6  per  cent.  If  compared 
with  an  electric  light  large  differences  would  be  observed. 
A  good  deal  of  work  had  been  done  in  this  direction  abroad, 
but  not  muchiu  England,  though  he  had  done  a  little.  One 
good  point  about  this  instrument  was  that  it  could  be 
standardized  so  \cry  quickly  by  means  of  the  standard 
gauges,  and  it  could  be  rapidly  put  together,  which  could 
never  be  done  with  the  old  photometers,  so  that  you  always 
had  a  doubt  whether  there  might  not  be  something  wrong. 
The  y,7  cb.  ft.  bottle  also  was  a  great  improvement  ;  the 
old-litshioned  instrument  would  have  taken  a  wagon  to 
carry  it.  A  great  deal  of  credit  was  due  to  those  who  had 
devised  it.  In  this  photometer,  all  the  old  notions  were 
completely  thrown  on  one  side.  The  idea  was  to  construct 
an  instrument  with  common  sense  for  its  basis,  and  it  was 
so  a<lmirably  thought  out  in  every  respect,  that  it  really 
needed  one  to  use  it  and  examine  it  to  see  the  immense 
amount  of  care  and  scientific  thought  which  had  been 
brought  to  bear  upon  it.  He  noticed  it  had  been  improved 
in  one  respect,  inasmuch  as  the  screens  had  now  a  space  at 
the  bottom  instead  of  ciuiiing  right  down  to  the  table.  He 
hail  pointed  out  to  the  referees  how  necessary  it  was  to 
avoid  draughts  and  currents  of  air,  which  very  prcjudically 
affected  the  flame  of  the  argaud  Vmrner,  and  for  that  reason 
all  draughts  must  be  excluded.  The  air  should  be  brought 
through  a  number  nf  openings  in  the  floor  of  the  room,  and 
all  currents  should  be  vertical ;  there  should  be  no  current 
over  the  top  of  either  of  the  burners.  He  also  pointed  out 
that  the  carburetter  was  slightly  warmed  by  a  plate  attached 
to  the  copper  tube ;  it  was  not  merely  evaporated  at  the 
temperature  of  the  air.  He  also  pointed  out  the  method  by 
which  the  two  lines  of  light  were  made  to  strike  on  the 


observing  screen  at  the  same  angle,  in  default  of  which  no 
accurate  observation  could  be  made. 

Prof.  Clowes,  in  reply,  said  a  question  had  been  asked 
by  Dr.  Kohn  with  regard  to  the  testing  of  gas  of  varying 
candle  power  against  the  16-candle  standard.  Dr.  Kohn's 
suggestion  was  quite  correct.  It  was  not  right  to  test  gas 
of  considerably  less  than  Hi -candle  power  bj  the  precise 
arrangement  of  the  standard  shown  on  the  photometer  in 
the  room  ;  it  would  not  give  the  true  measurement  of  the 
illuminating  power.  It  was  required  to  test  gas  which  pro- 
fessedly was  14-candle  gas.  The  distance  of  the  10-candle 
burner  ought  to  be  so  adjusted  that  it  became  a  !4-candle 
standard,  ^^'ith  regard  to  Mr.  Louis's  remarks,  he  had 
been  observing  the  wrong  part  of  the  flame.  The  part  in 
which  he  saw  the  variations  was  only  the  jagged  top,  and 
this  part  was  cut  off  and  not  observed.  The  part  from 
which  the  measureiuent  was  taken  was  the  lower  portion, 
which  was  shielded  from  Mr.  Louis's  observation.  There 
was  an  apparent  objection  to  the  10-candle  standard 
remaining  uniform  A\hen  the  temperature  of  the  room 
changed  considerably.  It  would  appear  that  there  must  be 
a  more  rapid  evaporation  of  the  pentane  when  the  room 
was  warm,  as  compared  vfith  when  it  was  comparatively 
cold.  Mr.  Harcourt  and  others  had  made  numerous  tests 
to  ascertain  whether  any  such  variations  would  occur  owing 
to  changes  of  temperature,  such  as  would  actually  occur  in 
any  observing  room.  It  was  found  that  under  the  con- 
ditions mentioned  the  flame  still  maintained  its  standard 
character.  Tlie  temperature  did  not  affect  it  to  any 
appreciable  extent,  even  within  a  comparatively  wide  range. 
The  conditions  of  accuracy  which  had  been  insisted  upon  in 
the  paper  must  be  observed,  but  the  niceties  stated  as 
indispensable  by  Mr.  Lacey  were  found  not  to  be  requisite. 
Of  course,  flames  must  not  be  blown  about ;  but  this  could 
not  take  place  when  they  were  screened  as  was  shown  on 
the  table  photometer.  The  working  of  the  photometer  had 
been  tried  under  what  might  be  considered  extremely  severe 
eonilitions,  aud  the  conditions  had  been  varied  from  tiire  i<, 
time  experimentallj'  with  the  same  gas,  but  the  instrutuent 
had  given  absolutely  identical  readings.  The  niceties 
which  were  spoken  of  did  apply  possibly  to  some  of  the 
oilier  forms  of  caiuUe  photometers,  but  certainly  did  not 
apply  in  anything  like  the  same  degree  to  the  latter  ]ihoto- 
meter.  Mr.  Lacey  specially  referred  to  this,  and  seemed  to 
think  that  the  use  of  this  photometer  therefore  under  any 
conditions  but  in  a  carefully  chosen  and  carefully  apjjointed 
gas-testing  station  oi-  room  led  to  absolutely  untrustworthy 
results.  Therein  he  was  entirely  mistaken.  He  (the 
speaker)  could  speak  personally  with  regard  to  this,  for  he 
had  most  carefully  tried  the  photometer  under  conditions 
which  were  not  usually  considered  standard  couditions,  and 
be  could  assure  them  that  the  readings  of  the  photometer 
had  not  varii^d. 

Meeting  held  on  Friilai/,  Fcbrnari/  21  st,  190?. 


MR.    CLIFFORD    KICIIARDSON    IN    THE    CHAIR. 


ON  THE  UCCURRENCi;  OF  FKKE  SULPHUK 
IN  BKAUMOXr  PETROLEUM. 

nv    CLIFFORD    RICHARDSON   AND    E.    C.    WALLACE. 

This  peculiar  petroleum  has  been  examined  by  a  number  of 
chemists,  and  has  been  described  by  us  in  this  .lournal  for  July 
r,)01.  AH  investigators  have  noticed  the  high  percentage, 
of  sulphur  which  it  contains.  Xo  one,  as  yet,  has  determined, 
however,  the  forms  in  which  it  is  present,  beyond  the 
existence  of  hydrogen  sulphide  disscdved  in  the  crude  oil. 
We  have  recently  been  able  to  throw  some  light  on  this 
point,  so  far,  at  least,  as  to  say  that  a  poition  of  it  probably 
exists  in  the  free  state,  in  the  course  of  an  investigation  of 
the  selective  action  ou  the  oil  of  the  kaolin  filter  of 
Dr,  W.  T.  Day,  described  at  the  Petroleum  Congress  in 
Paris,  in  1 900.' 
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Tbi^  filter  consists  of  kaolin,  such  as  is  used  for  clearing 
refined  petroleum,  of  a  size  to  pass  a  pieve  of  60  meshes  to 
the  inch,  packed  in  a  glass  tube,  through  which  the 
petroleum  is  forced  from  the  bottom  under  raore  or  leis 
pressure.  In  the  instance  to  be  described,  the  tnbe  was 
about  Jin.  in  diameter  and  19  ins.  long.  The  oil,  after 
the  removal  of  the  hydrogen  sulphide  mth  a  current  of  air, 
was  introduced  at  the  bottom  under  a  head,  above  that 


point,  (if  56  ins.,  so  that  on  reaching  the   top  of  the  filter, 
the  head  was  .37  ins. 

The  oil  passed  tbriiugh  olowly.  In  24  hours,  5  c.c.  had 
been  collected,  whicli  ijuautity  was  water-white  and  sweet 
smelling,  although  the  crude  oil  was  dark  biown  and  very 
rank.  Following  this,  other  fractions  were  collected,  which 
had  the  following  characteristics,  as  compared  with  the 
crude  oil  :  — 


Amount 
in 

c.c. 

Colour. 

Specific 
Gravit.v, 
2d'',25°C. 

Sulphur. 

Rem.irks. 

-5 

31 
S 
22 
10 
23 
l.'i 
•20 

Deep  brown 

Per  Cent. 
O'Slll 
0-8755 
0-89SC> 
0-!HI3S 
O'WKiS 

o-yiot 
oi'iiis 

0  •111  15 

Per  Cent. 
1-75 
O'SO 
0-!ll 
1-M 

Watcr-vi'liite  

3rd 

Deep      , 

"          " 

4th       

Amber,  fluorescent. 

"          " 

(!tli                                       

7H,               

'           ' 

Sth      , 

" 

The  sulphur,  after  removing  the  hydrogen  suljihide  held 
in  solution,  was  1  '75  per  cent,  of  the  crude  oil,  that  in  th'? 
first  fraction  but  0-8  per  cent.  The  selective  action, 
therefore,  consisted  not  only  in  (he  removal  of  tlie  colour 
from  the  crude  petroleum,  but  also  in  a  true  fractionation, 
as  shown  by  Dr.  Day,  and  a  separation  of  a  large  part  of 
the  sulphur  compounds  from  the  earlier  fractions.  Tae 
last  fractions  more  nearly  approached  the  specific  gravitj-  of 
tlje  original  oil,  but  were  quite  free  from  the  dark  colour  or 
odour  of  the  original  oil. 

The  remarkable  fact,  however,  w.is  that  the  denser  fractious, 
and,  more  particularly,  the  second,  on  standing  for  a  month 
or  more,  deposit  beautifully  rcgidar  crystals  of  sulphur. 
They  amounted  to  0-2.')  per  cent,  of  the  oil.  The  iiuestiou 
arose — could  the  sulphur  have  originated  in  tlia  de- 
composition of  some  constituent  of  the  petroleum  ?  As 
the  oil  had  only  been  subjected  to  the  action  of  hydrous 
silicate  of  alumina  at  the  ordinary  temperature  of  the 
laboratorj',  it  seemed  improbable,  but  it  has  been  pointed  out 
that,  if  the  oil  contained  hydrogen  sulphide,  this  might  have 
been  oxidised  to  HJ  >  and.'-;,  when  brought  into  ct,atact  with 
oxygen  in  the  minute  pores  of  the  filter.  The  oil,  however, 
had  been  freed  from  hydrogen  sulphide  before  being  passed 
through  the  filter,  so  that  that  possibility  was  excludeii.  On 
the  other  hand,  the  evidence  in  favour  of  the  possibility  of 
the  formation  of  the  sulphur  by  the  filter  was  strengthened 
by  the  fact  that  the  sulphur  crystals  only  separated  in  the 
second  filtrate.  The  limestone,  however,  in  which  the 
petroleum  occurs  contains  crystals  of  sulphur.  The 
evidence,  as  a  whole,  therefore,  seems  to  be  in  favour  of 
the  conclusion  that  free  sulphur  occurs  in  Beaumont 
petroleum  as  it  eornes  from  the  wells.  Its  presence  e.xplains 
that  of  the  hydrogen  sulphide  of  the  crude  oil.  and  the  fact 
that  hydrogen  sulphide  is  evolved  on  heatin ;  the  oil  to 
200' C,  after  first  freeing  it  from  that  found  in  the  crude  oil. 

The  presence  of  free  sulphur  also  accounts  for  the 
peculiarly  variable  nature  of  the  products  obtained,  on 
varying  the  conditions  under  which  the  oil  is  heated,  the 
amount  of  hard  residue  reaching,  in  some  eases,  to  no  more 
than  1 0  per  cent.,  and  under  other  conditions,  to  as  much  as 
35  per  cent.  The  nulphur  seems,  therefore,  to  be  the  cause 
of  the  great  instability  of  this  interesting  oil. 

Meeting  held  on  Wednesday,  Fehniary  2C>lk,  19(i'2. 


ruoi-KSSOB  KipriNG  in  tiii-;  ciiaik. 


THE    PKEPAIJATIUN    AND    BKMAVKiUU    OF 
iN.SDiAIULE   Kl;IT.S  FUK  POTTKRY  GLA/ES. 

nr  wiLTuN  p.  lux. 
The  relative  value  of  fritted  as  compared  with  raw  lea<l  in 
ennipounding  pottery   glazes  has  of  late   years  become  a 


question  of  increasing  interest  to  manufacturers  in  con- 
sequence of  the  action  taken  by  the  Home  Oflice  in  their 
endeavours  to  mitigate  plumbism. 

The  experience  of  the  Continental  pollers,  who  had 
adopted  the  use  of  lead  silicate  frits  in  their  glazes,  led  to 
the  belief  that  these  would  prove  innocuous,  and  the  Home 
Office  expressed  its  intention  of  enforcing  the  exclusion  of 
all  other  forms  of  lead  in  pottery  glazes  ;  the  manufacturers 
also  expressing  their  assent. 

The  results  of  further  inquiry  and  research,  however, 
jiroved  that  the  monosilicates  and  borosilicates  of  lead  are 
almost  as  noxious  as  raw  lead.  Dr.  T.  E.  Thorpe,  in  the 
Government  laboratory,  therefore  endeavoured  to  ascertain 
the  best  means  of  obtaining  innocuous  lead  frits  suitable  for 
pottery  glazes. 

The  principles  to  be  observed  in  compounding  such  frits 
were  stated  by  him  in  the  following  terms  :  — 

"Provided  the  ratio  obtained  by  dividing  the  sum  of 
equivalent  percfntages  of  acidic  oxides,  calculated  as  .'<i(_)j, 
iuto  the  sum  of  eijaivalent  percentages  of  basic  oxides, 
calculated  as  Pb(.),  does  not  exceed  2,  the  amount  of  lead, 
dissolved  by  n-2'i  percent,  of  HC'l,  seldom  exceeds  2  per 
cent.,  calculated  on  loo  parts  of  the  frit." 

Based  on  these  conclusions,  the  Home  Office  have  framed 
a  regulation  excluding  the  use  of  all  pottery  glazes 
containing  more  than  '1  per  cent,  of  soluble  lead. 

The  manuf.acturers,  believing  that  such  frits  and  glazes 
could  not  bo  adopted  without  serious  detriment  to  their 
industry,  the  matter  was  brought  to  arbitration  in  .\ovember 
last,  and  now  stands  adjourned  for  eighteen  months,  pending 
more  extended  experience  as  to  their  use. 

I.  Objectio.ns  (IK  Manufacturers, 
Though  the  potters  had  not  a  full  opportunity  of  stating 
their  case,  as  far  as  can  be  gathered  their  objections  may  be 
divided  into  two  classes  ; — 

(o)  Economic  dis;idvantages  ;  and 
(i)  Technical  or  working  difnculties. 

(«.■)  The  former  class  include  greater  cost  entailed  for 
fuel  in  fritting,  extra  power  required  in  grinding,  and  other 
commercial  considerations  which  do  not  lie  within  the  scope 
of  the  present  paper. 

(i.)  The  latter  <^las3  are  based  upon  the  tests  made  by 
various  potters  under  working  conditions. 

It  is  necessary  to  bear  in  mind  that  the  tests  on  which 
these  objections  arc  based  have  been  made  under  varyino- 
methods.  Many  have  been  merely  empirical,  carried  on 
without  attempt  to  change  the  glaze  formula;  or  general 
conditions  ;  others  have  been  more  systematic,  but  without 
any  precaution  in  eliminating  errors  or  verifying  results. 

It  is  obvious  that  such  tests  cannot  furnish  reliable 
evidence  in  the  present  inquiry. 

A  consensus  of  opinion,  however,  appears  to  prevail  on 
certain  points  :  — (1.)  The  lead  contents  of  insoluble  frits 
are  said  to  be  too  low  to  prodnce  soft  lead  glazes  for  soft 
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majolica.  Eockinghani,  and  jet  wares.  (2.)  The  plazes 
made  from  insoluble  frits  are  said  to  appear  less  rich  in 
texture  after  firing. 

Xotwithslauding  these  statements,  the  experience  is  by- 
no  means  uniform,  and  some  potters  appear  to  have  little 
trouble  in  overcoming  the  apparent  difficulties  of 
manipulation. 

It  must,  however,  be  borne  in  mind  that  each  potter 
limits  himself  to  a  certain  class  of  ware  ;  his  experience  is 
therefore  only  partial.  Under  varying  conditions  some 
fail  where  others  have  ensured  success. 

It  is  no  doubt  true  that  the  proposed  introduction  of 
insoluble  lead  frils  involves  an  entirely  new  method  of 
working  on  the  part  of  the  potter.  Hitherto  the  methods 
adopted  have  been  chiefly  empirical,  not  only  as  regards 
the  composition  of  bodies  and  glazes,  but  also  in  the  matter 
of  kiln  construction  and  firing. 

The  manufacture  is  now  more  or  less  based  on  the 
elimination  of  the  unfit  and  the  patient  evolution  of 
improved  results,  often  regardless  of  scientific  accuracy. 
Of  necessity  this  has  brought  about  a  set  of  conditions  built 
upon  the  assumption  that  a  potter  must  have  a  wide  working 
margin  for  contingencies  iu  each  successive  stage. 

It  will,  therefore,  be  seen  that  the  introduction  of  exact 
chemical  combinations,  such  as  insoluble  frits,  based  upon 
scientific  accuracy,  demands  a  corresponding  exactness  of 
technical  detail  at  every  other  stage,  and  this  involves  a 
readjustment  of  matters  throughout  to  a  new  standard  of 
procedure. 

The  potter  is  therefore  led  to  question  whether  the  time 
has  yet  come  for  adjusting  new  methods  to  a  new  working 
basis,  involving  as  it  does  such  radical  changes ;  and, 
moreover,  how  far  commercial  exigencies  will  warrant  such 
a  step. 

I'erhaps  one  of  the  most  important  objections  to  the 
adoption  of  insoluble  glazes  for  earthenware  and  china  is 
the  change  of  the  physical  condition  of  the  glaze. 

The  raw  lead  has  hitherto  acted  in  these  glazes  as  a 
flotative  for  the  borax  frit  in  the  mill  mixture,  but  the 
transfer  of  these  into  the  fritted  form  also  involves  the 
transfer  of  an  eiiual  ratio  of  the  other  iioiatives  from  the 
mill  mixture  to  form  insoluble  combinations  with  the 
lead. 

Further  than  this,  the  amount  of  frit  being  greatly 
increased,  the  percentage  of  flotatives  required  in  the  mill 
is  proportionately  greater. 

Unless  considerable  care  is  taken  in  constructing  the  new 
glazes,  difliculties  arise  from  settling  iu  the  glaze  tub,  or 
from  trouble  in  dipping  the  ware. 

11.  Limitations  of  Insoludle  Frits. 

In  approaching  this  subject  I  therefore  propose  to  discuss 
(1)  The  limit  of  possible  adoption  of  insoluble  frits  from 
the  chemical  standpoint.  (2)  The  difficulties  of  their 
adoption  by  reason  of  technical  objections. 

(I.)  Limits  of  Use  owing  to  Chemical  Composition. 

The  introduction  of  lead  to  the  glaze  is  chiefly  on  account 
of  its  possessing  great  fusibility,  coupled,  however,  with 
other  important  advantages,  viz. :  High  refractive  power, 
great  fluidity,  ready  combination  in  compound  silicates, 
as  well  as  the  beauty  of  its  effect  in  coloured  glazes. 

All  these  give  advantages  which  prevent  the  potter  from 
reducing  lead  contents  in  his  glazes  in  favour  of  other 
flu.xes.  Hence  the  lead  contents  in  insoluble  frits  must  be 
kept  as  high  as  possible. 

In  soft  majolica,  Kockingham,  and  jet  glazes  the  lead 
contents  often  exceed  65  per  cent.  But  the  highest 
contents  of  lead  yet  presented  in  any  frit  analysing  below 
2  per  cent,  is  64  per  cent.  Hence  it  is  impossible  to  produce 
such  glazes  with  any  insoluble  frits  at  present  introduced, 
even  if  wc  ignore  the  usual  necessary  addition  of  colouring 
or  flotative  ingredients  in  the  glaze. 

Therefore,  the  limit  of  use  of  insoluble  frils  iu  this  class  of 
ware  may  probably  be  placed  with  the  compounding  of 
glazes  containing  less  than  50  per  cent,  to  .'i.')  per  cent,  of 
lead.  The  lead  contents  of  earthenware  glazes  range  only 
from  10  per  cent,  to  about  22  per  cent.,  and  in  china  glazes 


from  2  per  cent,  to  21  per  cent.  In  these  wares,  therefore, 
the  use  of  insoluble  frits  so  far  as  lead  contents  are  con- 
cerned, is  comparatively  easy.  It  is  necessary,  however, 
to  consider  the  chemical  composition  of  these  frits  and 
their  limitations  as  to  fluidity. 

The  glazed  surface  for  these  wares  being  in  many  instances 
fired  vertically,  any  undue  fluidity  will  be  liable  to  cause 
flowing  of  under-glaze  decoration,  and  the  glaze  will  also 
accumulate  at  the  base  of  the  piece.  Hence  the  composition 
of  the  glaze  usually  provides  for  the  introduction  of  suflicient 
alumina  to  check  this  defect.  In  some  glazes  this  element 
is  added  ia  the  mill  mixture  almost  cmirely  in  the  form  of 
Cornish  stone,  and  the  frit  must  then  take  the  nature  of  a 
compound  silicate  of  alumina,  alkali,  and  lead.  The  use  of 
a  bisilicate  in  earthenware  and  china  formula;  of  high  lead 
contents  causes  the  glaze  to  become  too  fluid  before  it  is 
matured. 
I  In  many  of  these  eirthenware  and  china  glazes  the 
flotative  portion  is  formed  very  largely  of  lead  and  stone, 
these  being  added  to  a  borax  frit.  The  conversion  of  such 
formula'  into  insoluble  glazes  often  involves  the  fritting  of 
almost  all  the  raw  material,  and  it  is  in  deciding  the  correct 
ratio  of  alumina  available  for  combination  in  the  lead  frit 
that  the  chief  limitation  e.xists  in  this  class  of  glazes. 

(2.)   Limits  of  Use  owing  to  Technical  Difficulties. 

In  considering  the  use  of  lead  frits  from  the  technical 
standpoint  the  following  properties  demand  attention 
(o)  solubility  ;  (4)  lead  contents  ;  (c)  fusibility;  (d) 
fluidity ;  (e)  action  on  colours  ;  (/)  effect  on  range  of 
maturing  temperature. 

(a)  Soliibititi/. — It  is  obvious  that  the  most  insoluble 
frit  is  the  most  desirable,  because  the  higher  the  solubility 
the  greater  the  percentage  of  other  materials  needed  in  the 
glaze  to  reduce  it  to  the  2  per  cent,  maximum  ;  the  low 
solubility  is  of  no  advantage  unless  it  is  also  coupled  with 
high. 

(6)  Lead  Contents. — The  advantage  of  these  is  obvious. 
The  more  the  lead  in  the  frits,  the  less  frit  is  used,  therefore 
the  lower  the  cost  for  fuel  and  grinding,  also  the  larger  the 
amount  of  raw  material  available  for  flotative  purposes  and 
the  It'ss  trouble  in  manipulation.  The  lower  the  firing 
temperature,  the  more  need  for  high  lead  contents  in  the 
frit ;  but  it  is  impossible  to  consider  the  merits  of  a  good 
frit  apart  from  the  mill  mixture,  because  the  ratio  of  flota 
tives  must  be  greatly  decreased  as  the  fusibility  increases, 
until  at  last  there  remains  only  frit  contents  in  the  finished 
glaze. 

It  has  already  been  clearly  shown  that  high  lead  contents 
are  compatible  with  low  solubility  ;  for  instance,  some  frits 
containing,  say,  57  per  cent,  to  CO  per  cent,  of  lead  oxide 
will  analyse  below  1-5  per  cent,  solubility  when  properly 
manipulated,  so  that  we  have  next  to  consider  the  objections 
of  these  and  similar  frits  as  to  :— 

(c)  Fusibility. — A  frit  for  practical   use  must  obviously 
be  fusible  at  a  heat  below  that  at  which   the  glaze  matures. 
i   It  is,  therefore,  satisfactory   to   find  that   insoluble  frits  are 
available    which   fuse   at    a    temperature   lower   than   that 
I   required  for  glazes  maturing  at  cone   old.     These  frits  are 
also  suflicicntly  fusible  to  allow  of  their  .adoption  iu  earthen- 
ware and  china  glazes  maturing  between  seger  cone  06  and 
01,  in  which  glazes  it   is  usual  to  admit  borax  frit  as  a  part 
of  the   fluxing  element.     It  is,  however,  a   disputed  point 
whether  such  fritted  glazes  require  more  heat  to  mature.    If 
we  admit  this  objection,  the  limit  of  insoluble  frits  in  such 
j   glaze  appears  to  rest  on   the  extent  to  which  it  is  passible 
'   to  increase  the   lead  contents  of  the  glaze  without  , seriously 
affecting  the  co  elficient  of  expansion.     This   I  propose  to 
discuss  later  on. 

(J)  Ftuiditi/. — Iu  a  paper  read  before  this  Suciely  two 
years  ago,  I  took  the  opportunity  of  pointing  out  the  need  of 
controlling  the  fluidity  ot  frits,  as  well  as  the  olijeclion  to 
extreme  viscosity.  At  the  same  time  atteulion  was  callid 
to  the  fiict  that  the  increase  of  certain  bases  added  to  the 
viscous  properties  of  a  frit,  the  most  important  of  these 
being  alumina  and  lime 

It  is  no  small  advantage,  therefore,  that  alternative  soluble 
frits  are  available,  the  bisilicates  being  fluid  and  the  double 
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silicates  of  lead  and  alumioa  being  consideraWy  less  mobile. 
The  admixtuie  of  these  in  varying  proportions,  therefore, 
gives  the  potter  ample  means  of  adjusting  his  glazesto  his 
requirements,  as  long  as  the  total  lead  contents  in  the 
glaze  are  within  the  limit  of  the  percentage  of  lead  in  the 
frits. 

Specimens  of  bisllicato  frits,  comparing  the  eflfect  on 
fluidity  of  additions  of  varying  proportions  of  alumina  and 
flint  from  10  per  cent,  to  30  [ler  cent.,  are  before  you  on 
the  table. 

Table  of  Mi.ilures. 


DD. 


PhO,  2SiU2  . 
SiOs 


1-0 
0-1 


l-o 
o-;i 


EE. 


PbO,  2SiOs  . 
Al.Oj 


1-0 
01 


1-0 
0-3 


1-0 
0-3 


Fired  at  cones  010  and  05  for  comparison. 

(p)  Action  on  Coloiiis.--'The  action  of  plumbiferons  frils 
on  the  colour  of  metallic  oxides  is  obviously  similar  in 
result,  whether  the  oxide  is  mingled  with  trie  frit,  as  in 
majolica  glazes,  or  used  under  the  tiansparcnt  glazes,  as  in 
the  case  of  printed  earthenuare  and  china.  The  extent  of 
this  action  is  definitely  proportionate  to  the  amount  of  lead 
in  the  frit,  therefore,  in  discussing  ibe  statement  sometimes 
n)ade  that  the  percentage  of  lead  frits  in  glazes  must  be 
reduced,  the  effect  on  colours  must  be  borne  in  mind, 
because  the  reducing  of  lead  contents  must  entail  a  pro- 
portionate increase  of  other  fluxes  to  maintain  the  same 
fusibility,  and  under  such  changes  the  tone  of  colour  may 
be  entirely  altered. 

Wc  are,  therefore,  precluded  from  making  any  serious 
departure  from  the  present  proportions  as  long  as  the 
existing  palette  is  to  be  maintained.  The  substitution  of 
boracic  acid  and  alkali  frits  for  those  of  lead  cannot  for  this 
reason  be  looked  upon  as  affording  the  easiest  solution  of 
tne  difiiculties  caused  by  any  alleged  retarding  of  fusibility, 
owing  to  the  lead  frits  present. 

It  is  open,  however,  to  discussion  how  far  the  action  on 
the  colouring  oxides  may  be  reduced  when  a  carefully 
compounded  lead  silicate  is  used  in  place  of  raw  lead  ;  but 
it  does  not  appear  that  any  definite  data  at  present  exist  on 
this  point. 

(-' )  ^tf''"^  ""  ''""V  of  Malariii-/  Temperature. — This 
property  of  lead  frits  is  closely  allied  to  those  of  fusibility 
and  fluidity,  though  differing  materially  as  regards  its 
influence  and  result  in  the  linished  ware.  Ibcfusihiliti/  of 
the  frits  regulates  the  heat  at  which  the  glaze  melts.  The 
fiuiditii  regulates  the  extent  to  which  the  glaze  flows  to  the 
lowest  point  when  brought  to  that  temperature.  Tbe  range 
of  maliiring  temperature  regulates  the  limits  of  heat  between 
which  Ibe  glazes  will  maintain  a  sati- factory  texture  with- 
out detriment.  Under  certain  conditions  of  fire  it  will  be 
found  that  insoluble  lead  frits  respond  to  a  range  of  heat 
equal  to  that  of  raw  lead.  It  may  be  true  that  the  lowest 
heat  producing  a  sound  fritted  glaze  is  somewhat  higher 
than  with  a  raw  lead  glaze,  but  numerous  tests  show  the 
reverse  in  some  glaze  mixtures  ;  and  provided  that  a  fully 
oxidising  atmosphere  is  maintained,  the  oven  temperature 
can  be  carried  higher  than  with  a  raw  lead  glaze  without 
volatilisation  of  the  lead  oxide  present. 

In  close  connection  wiih  the  above  question  is  the 
comparison  of  the  length  of  time  at  which  the  average 
maturing  temperature  can  be  maintained  without  detriment. 
In  double  silicate  fiits  a  considerable  benefit  results  to  the 
texture  by  holding  the  oven  somewhat  longer  at  the  highest 
heat  reached.  The  properly  of  alumina  in  respouding 
tardily  to  a  given  heat  is  the" obvious  cause  for  this,  and  is 
the  probable  explanation  of  the  assertion  maile  that  qrcater 
heat  is  required  for  glazes  composed  of  such  frits.  This 
point  will  be  discussed  later  on. 


III.  CoxSTRUCTiox  OP  Insoluble  Frits. 

(n)  Chemical  Compoxilion. — At  the  outset  it  is  necessary 
to  clearly  realise  the  object  of  fritting.  In  tbe  case  of 
borax,  alkalis,  and  soluble  salts  the  purpose  of  fritting  is  to 
render  them  insoluble  in  water.  In  tbe  case  of  lead,  the 
purpose  is  solely  to  render  it  insoluble  in  gastric  juice. 
Unless  this  is  acco.Tiplished,  lead  in  the  raw  state  is  in  all 
respects  far  more  useful  for  pottery  manipulation.  The 
same  principles  of  chemical  combination  apply,  however,  to 
both  groups  of  materials. 

In  endeavouring  to  obtain  insoluble  lead  frits  formed  of 
compound  elements,  the  displacement  of  one  base  or  acid 
by  another  becomes  an  important  factor,  and  has  to  be 
considered  in  its  relation  to  the  construction  of  the  frits  as 
well  as  its  influence  on  the  further  chemical  changes  taking 
place  in  the  glaze  during  the  glost  fire. 

It  has  already  been  fully  demonstrated  that  the  property 
of  insolubility  does  not  apply  to  all  silicates  of  lead.  It  is 
necessary,  however,  in  constructing  lead  frits  to  avoid  such 
methods  as  will  interfere  with  constant  insolubility.  This 
applies  chiefly  to  the  double  silicates  of  alumina  and  lead, 
and  also  to  certain  compound  silicates.  The  limit  of  actual 
composition  has  not  yet  been  fully  ascertained.  Heyond 
this,  it  is  equally  clear  that  inouosilicateand  borosilicates  of 
lead  are  extremely  soluble,  so  that  any  methods  which 
briug  about  a  displacement  of  the  silicic  acid  in  the  fritting 
must  be  most  carefully  svoided. 

It  has  for  many  years  been  supposed  that  this  displace- 
ment was  a  fact,  and  as  long  ago  as  1884  Dr.  WiUipim 
.sichnmaeher,  of  Perlin,  drew  attention  to  it,  though  he 
distinctly  stated  that  his  surmises  were  theoretical.  After 
laying  stress  on  tbe  great  importance  of  the  correct 
distiibution  of  the  boracic  and  silicic  acids  in  the  grouping 
of  glaze  combinations,  be  goes  on  to  state  :  "  If  bisilicate 
of  plninbic  oxide,  or  even  of  alkalis  are  present  together 
with  lime,  baryfes,  or  magnesia,  and  there  is  not  enough 
free  silica  present  for  tbe  formation  of  monosilicates,  these 
lake  the  silica  from  the  bisiticates  of  plumbic  oxides  or 
alkalis  until  they  have  sunk  to  monosilicates." 

Also  in  reference  to  the  behaviour  of  boracic  acid  under 
similar  conditions,  he  remarks  :  "  We  can  assume  that  the 
boracic  acid  removes  the  silicic  acid  from  bisilicates, 
displacing  one  equivalent  of  silicic  acid  in  the  case  of 
alkaline  earths  to  form  borosilicates."  If  the  lime  present 
is  not  sufficient  to  unite  with  all  the  boracic  acid,  then  the 
plumbic  oxide  n  ill  also  become  changed  into  borosilicate. 

In  reference  to  this  statement,  the  researches  of 
Prof.  Laurie,  as  contained  in  his  report  presented  to  the 
Home  Department  in  1 89:3,  are  of  considerable  interest. 
He  then  laid  down  the  fact  that  borosilicates  of  lead  were 
soluble,  and  established  the  principle  that  "provided  the 
addition  of  the  total  contents  of  lead  to  those  of  boracic 
acid  did  nut  exceed  -10  per  cent.,  the  solubility  was 
sufficiently  low."  The  table  which  he  then  produced,  and 
of  which  a  copy  is  here  given,  shows  the  data  upon  which 
he  based  these  conclusioDS : — 


Percentages 
of  Hor.ix 
in  Frit. 

Percentages  of  Raw  Lead  in  Frit. 

10 

20 

30 

40                60 

10 
20 
30 

Percentages  of  Lead  dissolved. 
03      1     OS            28            50       '     l-i-n 
06           2'4            6-0           13-0            l5-i( 
1'3             6-0            14-0            20-0              36'0 

Note.— In  the  use  of  frits  in  which  the  percentage  of  lead  and 
borax  added  tCKctheriiirount  to  CO  and  upwards,  some  of  I  he  lead 
chloride  formed  separates  slowly  in  working,  and  in  the  frit 
containing  50  of  lead  and  30  of  borax  the  acid  is  saturated. 

«  e  may  probably  assume  for  the  present,  until  further  light  is 
thrown  upon  I  his  question  by  the  medical  autliori  ties,  that  frits 
in  whicli  less  tlian  3  per  cent,  of  the  lejid  is  dissolved  are  practically 
harmless.  All  such  frits  have  been  printed  in  heavy  type  in  tli'e 
above  table. 

It  has  since  been  clearly  established  that  the  construction 
of  insoluble  glazes  for  earthenwars  and  china  involves  the 
separation  of  the  plumbic  silicates  from  the  various  borates 
in  fritting,  and  when  these  are  used  in  the  form  of  simple 
mechanical    mixtures,    the    insoluble    conditions    can    be 
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maintained.  AA'hen,  however,  a  refrittin<r  Tieoomes 
necessiirv,  as  in  the  case  of  some  coloured  glazes,  the 
principles  referred  to  become  of  serious  importance. 

Tliis  ((uestion  seems  worthy  of  attention  as  affecting  the 
possibility  of  dealing  clKciently  with  the  constrnclion  of 
many-coloured  majolica  glazes  so  far  as  rendering  them 
iusohiblc.  The  construction  of  certain  colours  involves 
refritting  of  bisilicate  and  boracic  frits  in  combination.  I 
have  endeavoured  to  ascertain  to  what  extent  this 
displacement  of  the  silicic  acid  actually  occurs  in  plumbic 
bisilicates  when  refritted  in  the  presence  of  .bnracic  acid 
and  metallic  oxides.  I  have,  therefore,  prepared  the 
follo.win^  tables  showing  the  results  of  various  tests  and 
analyses'  made  comparing  the  solubility.  These  I  have 
been  able  to  place  before  you  by  the  courteous  assistance 
of  various  gentlemen,  including  Mr.  E.  ,T.  I'arry,  l!.8e.,  who 
has  been  good  enough  to.  carry  ont  the  various  analyses 
ocjurring  in  this  paper,  und  to  whom  1  am  greatly  indebted 
for  his  help. 

Tarli;  a. 

AdiUtion  o/B^Os  to  I'bO  iSiU.,. 


loo-o 
1-70 


Kisilicate  frit    

103-0 

100-0 

100-0 

100-0 

ISor.icic  acid  addel  

8-52 

li-S'2 

6-1 

3-n 

Insoluble      load      (per 

4-17 

1!)-17 

25-17 

.SO -37 

cent.) 

Increase    of    sohibility 

lo' 

6- 

5-2 

•J  ii 

(percent.) 

This  table  shows  the  effect  of  refrittinga  bisilicate  frit 
(analysing  at  2-0  per  cent,  to  2-.i  per  cent,  solubility)  with 
uniform  increments  of  boracic  acid.  The  figures  show  that 
with  an  .addition  of  8-52  parts  of  boracic  acid  to  100  parts 
of  frit,  only  4-17  pr  cent,  of  lead  oxide  remains  insoluble 
out  of  a  total  of  G4-17  per  cent,  present,  and  that  the 
percentage  of  insoluble  lead  steadily  increases  with  the 
decrease  of  buiacic  acid. 

Another  very  noticeable  feature  is  the  progressive  in- 
fluence of  each  cijuivalent  of  boracic  acid  added  in  increase 
ing  the  solubility  of  the  frit.  The  table  also  seems  to 
c  mfi'rm  the  fact  that  the  increase  of  boracic  acid  above 
6  per  cent,  greatly  Increases  the  solubility  of  the  frit. 

T.\BLE   B. 
Substilution  of  B.O^Jor  SiO.. 




-■ 

10-22 

S-33 

G-S2 

o-ll 

.'i-41 

D.'cri'asp  SiO.,  to 

i->-is 

in-4U 

S-32 

0-24 

4-20 

liivolublu  leiul    present 

0-17 

7-07 

11-17 

19-27 

22-77 

(percent.) 

j")tC'-ease    of   solnbilily 

7'5 

3-5 

7-1 

S-5 

(pei-  cent.) 

1:1-63 

1:1-05 

1:1-70 

1:1-73 

1:1-73 

This  table  .•.hows  the  effect  of  adding  before  fritting 
increasing  equiviiL-nt^  of  boracic  acid,  while  at  the  same  time 
decreasing  the  silicic  acid  in  the  same  ratio,  but  maintaining 
the  amount  of  lead  present  at  a  uniform  percentage  suffi- 
cient to  form  a  bisilicate  if  no  boracic  acid  were  present. 

These  tests  were  carried  out  for  the  purpose  of  demon- 
strating how  far  it  was  possib'e  to  replace  silicic  acid  by 
borjcie  acid  while  maintaining  the  acidic  ratio  within  the 
prescribed  limits,  and  yet  to  maintain  the  insolubility  of  the 
lead  present. 

It  will  be  noticed  (as  in  the  previous  table),  the  amount 
of  insoluble  lead  decreases  steadily  with  the  introduction  of 
boracic  acid,  thus  demonstrating  that  this  actually  dis- 
places the  silicic  acid  in  the  bisilicate,  or  rather  that  a 
borosilicate  is  formed  in  the  fritting  in  preference  to  a 
bisilicate.  The  balance  of  the  silica  remaining  in  solution 
in  a  free  slate. 

Table  C. 
Bisilicate  lie/tilted  with  Metallic  Oxides. 


lii^iticatc  frit 

j\Ian;;anese  dioxide , 

Oh  rout  i  urn  sesquiosidc 

Cobalt  (ixidc 

Nick(4  o.\irte 

Ferric  o.Kide  

Solubility  of  frit,  per  cent 0-01 


1  1-0 

1-0 

1-0 

o-i 

.. 

,    ■• 

0-1 

o'l 

0-01 

o-oi 

0-01 

N.B.— Solubility  of  bisilicate  frit  used,  O-OI  per  cent. 


This  table  shows  a  scries  of  experiments  to  determine 
how  fnr  the  addition  of  metallic  oxides  to  bisilicate  frit 
shows  nfter  refrillinj  any  increase  of  solubility  ;  that  is  to 
say,  how  far  there  is  displacement  of  the  second  equivalent 
of  acid  from  the  lead  o.rlde  iu  favour  of  the  other  metallic 
oxide;'.  From  the  figures  it  will  be  seen  that  the  solubility 
of  tne  frit  is  not  affected  in  any  case. 

This  is  a  definite  advantage  in  the  compounding  of 
coloured  JIa,i<dica  frits. 

It  must,  however,  be  noted  that  the  fusibility  is  reduced 
according  to  the  colouring  oxide  employed  ;  nickel  having 
the  greatest  influence,  while  inangaoe.?e  has  the  least. 

(/))  Const niclion  iif  Cumpriuml  Silicntes. — It  has  already 
been  shown  that  the  double  silicate  of  alumina  aud  lead 
tends  to  cheek  fluidity  in  the  glaze.  The  methods  of  over- 
coming this  propcity  when  desired  may  now  be  briefly 
discussed. 

The  introduction  of  alkalis  or  alkaline  earths  in  small 
quantities  and  within  the  limits  of  basic  ratios  laid  down, 
greatly  assists  this  object.  To  accomplish  this  the  potter 
has  two  .alternatives. 

The  substitution  of  Cornish  stone  for  China  clay  gives 
a  small  percentage  of  alkali  dispersed  unifonulj'  through 
the  frit  but  at  the  expense  of  increasing  the  acid  contents. 
The  consider.able  variation  of  both  alkaline  and  acid  con- 
tents in  the  use  of  the.se  ingredients  demands,  however, 
careful  analysis  of  the  material  before  adjusting  the 
mixture. 

The  use  of  felspar  ensures  the  greater  increase  of  the 
alkaline  contents  of  the  frit  without  serious  interference 
with  the  acid  ratio. 

There  is  also  a  further  alternative,  namely,  the  introduc- 
tion of  both  potash  and  soda  simultaneously.  An  illustration 
of  which  is  to  be  found  in  the  lormuUc  propounded  by 
Dr.  Alstf'im,  of  Copenhagen,  as  slated  b.dow  : — 

Insoluble  Frit. 

Pulash  spar  (ortboclase) 10 

Soda  spar  (oligoclase) 10 

Silica  (ground  flint) 21 

I/illiarge 39 

Unfortunately  the  proportion  of  lead  contents  in  this  frit 
has,  however,  been  placed  so   low   that  the  fluidity  is  still . 
insufficient  for  ordinary  purposes    and  there  appears   still 
room  for  improvement  in  its  composition. 

With  the  introduction  of  cither  felspar,  stone,  or  whitning 
to  the  mixture  there  is  a  further  loss  of  flotative  material, 
so  that  it  is  generally  better  to  substitute  a  certain  portion  of 
bisilicate  for  double  silicate  iu  the  glaze,  to  increase  fluidity, 
rather  than  to  attempt  to  i>rodncc  a  more  complex  silicate. 

It  may  here  be  noticed  that  by  the  use  of  stone  and 
felspar  the  potter  is  able  to  introduce  alkaline  fluxes  into 
thT  glaze  in  an  unfritted  stale.  This  is  an  important 
advaulage  in  constructing  insoluble  glazes,  because  in  the.se 
the  proportion  of  fritted  material  must  necessarily  be  higher 
than  usual.  By  the  compulsory  removal  from  the  glaze  of 
all  law  lead  there  is  .abstracted  the  only  soft  fluv  iusoluble 
in  water,  sj  that  in  this  ease  the  potter  ha<  no  other  flotatives 
available  except  those  which  lower  the  fusibility". 

When  constructing  frits  for  softgla/.es  it  is  therefore  better 
to  absorb  the  flint  and  china  clay  into  the  frit  rather  than 
tne  stone,  felspar,  aud  whitning,  because  these  flotatives, 
when  added,  do  not  tend  to  harden  the  glaze  to  so  great 
a  degree. 

IV.  I'liv.siCM.  CiiAR.vCTEnisTics  OF  I.ssoLfni.E  Frits. 

(a.)  Bcsponae  to  Hent. — The  properties  of  fluidity  and 
effect  on  colours  have  already  been  dealt  with. 

It  may,  however,  be  well  to  notice  more  fully  the  nature 
of  the  frit  as  reg:rrds  response  to  heitt. 

In  the  u-e  of  insoluble  frits  the  same  laws  apply  with 
regiird  to  fusiou  as  in  the  case  of  pottery  bodies.  It  is  well 
known  that  the  chaiige  of  physic  il  condition  under  the 
influence  of  a  steadily  rising  temperature  seldoai  alters  in 
the  same  ratio  as  the  incre.i-e  of  beat.  Up  to  a  certain 
point  no  change  whatever  may  hi  manifest,  but  at  this 
point  the  commencement  of  entirely  fresh  physical  con- 
ditions sets  in  owing  to  the  development  of  fre<h  chemical 
combinations. 
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This  action  having  commenced,  though  the  heat  ni:i\  \f 
no  t'nrthfr  increased,  the  maintenance  of  the  tempi  ratiiro 
already  attained  may  be  snificient  eventaaliy  to  complete 
the  results. 

The  phenomena  exhibited  in  the  raaluring  of  insoluble 
glazes  is  somewhat  similar.  The  different  physical  condi- 
tion of  the  component  particles,  as  well  as  the  various 
methods  of  carrying  forward  the  firing,  must  obviously 
produce  differing  results. 

The  frit  portions  of  the  glaze  are  mucli  more  ditlicult  to 
grind  finely,  and  the  proportion  is  much  greater  than  here- 
tofore. Hence  there  is  a  greater  tendency  to  obtain  coarser 
frit  particles  in  the  glaze  grinding.  The  coarser  the  particles, 
the  longer  will  it  take  for  the  fusing  action  to  pcroicate  the 
glaze  mass  afier  incipient  fusion  has  set  in.  Therefore  the 
finer  the  glaze  is  ground,  the  less  the  time  required  to 
mature  the  glaze  surface  after  the  highest  temperature  is 
reached. 

•  I  have  here  pieces  of  ware  fired  together  tmder  identical 
conditions  showing  the  comparison  of  finer  and  coarser  frit, 
in  which  the  difference  of  texture  is  clearly  m:inifest. 

The  composition  of  the  frit  will  also  greatly  affect  the 
need  of  more  or  less  time  to  complete  the  fusing  action. 
The  greater  the  amount  of  alumina  present  in  the  lead  frit 
(all  other  things  being  equal)  the  longer  the  time  required 
to  mature  the  texture  of  the  glaze  on  this  account. 

The  viscosity  of  double  silicate  frits  also  tends  to  make 
the  maturing  of  the  glaze  surface  more  diflicult  through  the 
entanglement  of  the  bubbles  formed  in  the  glaze  during  the 
firing. 

It  has  been  maintained  by  some  that  not  only  prolonga- 
tion of  heat,  but  also  increase  of  temperature  is  necessary 
where  lead  frits  are  used.  But  a  considerable  amount  of 
evidence  has  been  adduced  to  show  that  such  is  not  the 
case. 

The  comparison  of  the  same  glaze  compounded  with 
identical  ingredients  (excepting  the  substitution  of  fritted 
for  raw  lead)  can  be  seen  on  the  pieces  of  ware  here  shown. 
These  specimens  have  been  fired  under  identical  conditions, 
and  in  all  cases  the  lead  frits  used  are  uudcr  2  per  ceut. 
solubility.  From  these  it  will  be  seen  that  the  substitution 
of  the  frit  has  not  interfered  with  the  quality  of  the  ware. 

I  also  produce  here  a  specimen  of  soft  majolica  glaze, 
fired  at  seger  cone  010,  the  solubility  of  which  is  under 
0  02  per  cent. 

(4.)  Influence  on  Ram  InijreilieHls  of  Glaze. — In  order 
to  appreciate  the  influeuce  of  the  frit  in  maturing  the  glaze 
surface,  it  is  necessary  to  realise  that  the  development  of 
the  complete  fusing  action  of  ibe  frit  during  firing  depends 
la-gely  upon  the  composition  of  the  mill  mixture.  Three 
methods  are  posssible  :  — 

(n)  The  glaze  may  be  composed  of  ground  lead  frit  (udy. 
as  in  some  majolica  glazes  ;  or  of 

(A)  lead  frits  mixed  with  raw  materials,  c.r/.,  felspar, 
stone,  flint,  china  cla^',  and  wliitning;  or  of 

(c)  linracic  frit  added  to  the  lead  frit  with  raw  materials 
as  before. 

(rt)  In  the  first  case,  the  materials  having  been  all  pre- 
viously fritted,  the  firing  process  only  involves  a  re-fusing 
of  this  on  the  surface  of  the  ware.  The  maturing  of  the 
glaze  texture  is  then  chiefly  a  question  of  temperature,  (i) 
In  the  second  ca'e,  where  raw  material  is  added,  the  fu>ion 
commences  around  tach  frit  particle,  which  is  gradually 
and  recrpiocally  absorbed  by  the  raw  material  adjacent. 
Hence,  the  quantity  and  size  of  the  frit  particles  much 
affect  the  time  needed  to  complete  the  fusing  action.  The 
increasing  heat  also  has  its  independent  influence  on  the 
raw  materials  preBcnt,  creating  new  chemical  combinations 
and  disengaging  bubbles  of  gas  which  remain  embedded  in 
the  semi-fused  mass.  These  bubbles,  expanding  with 
increasing  heat,  gradually  force  their  way  to  the  surface 
and  eventually  burse,  leaving  small  craters.  The  edges  of 
these  become  fused  away  and  finally  melt  into  a  smooth 
Stlrface. 

'  The  completion  of  this  fusiou  and  the  ease  with  which 
the  bubbles  are  set  free  is  mostly  dependent  upon  the 
viscosity  of  the  glaze,  (c)  In  the  third  case,  tlie  action 
on  the  lead  frit  is  further  influenced  by  the  presence  of 
borax  frit.     Though  this  may  tend  to  assist  the  fusing 


action,  it,  sets  up  still  more  copiplex  chemical  •  comhinations 

and  generally  increases  the  quantity  of  hubbies  evolved. 
This  is  especially  so,  when  (as  is  often  the  case),  thi;  borax 
is  not  compounded  in  true  chemical  ratios,  a  considerable 
amount  of  uuconibined  elements  being  present. 

The  diagrams  here  shown  illustrate  approximately  the 
conditions  of  such  glazes  .it  various  stages  of  the  firiug  and 
are  founded  on  microscopic  sections  of  the  ware  strongly 
magnified. 

In  the  manufacture  of  porcelain  and  many  once  tirdl 
wares,  the  firing  is  arrested  before  the  bubbles  have  burst. 
While  this  only  destroys  the  smoothness  of  texture,  the 
whiteness  of  the  glaze  is  much  increased,  owing  to  the 
refraction  of  light  from  the  bubbles  which  promotes  trans- 
lucency  rather  than  transparency, 

I  have  here  samples  of  ware  constructed  on  this  principle, 

V.  The  I'rki'.vuation  op  Insoluule  I'ltrrs. 

(a)  Mixing  of  the  Frit  Materials. — Thoroughly  intimate 
mixing  of  the  ingredients  is  absolutely  necessary.  Unless 
every  particle  of  one  material  is  brousht  into  absolute  con- 
tact with  equally  small  particles  of  the  other  materials  with 
which  it  must  be  combined  in  their  proper  ratio,  an  insoluble 
frit  is  not  produced.  Knowing  the  extreme  difficulty  of 
this  mingling  and  grinding  when  mixing  in  a  dry  state, 
some  Coutincntal  manufacturers  have  reverted  to  bunging, 
even  at  the  expense  of  being  compelled  afterwards  to 
remove  the  water  before  fritting.  By  these  means  the  only 
reliable  and  efficieiLf  results  are  obtained. 

The  difference  between  wet  mixing  ;iud  the  ordinary 
methods  will  cause  a  difference  of  solubility  of  as  much  us 
10  per  cent,  to  1";  per  cent.,  even  if  the  dry  mixing  is  done 
with  ordinarj-  care. 

It  has  been  supposed  by  some  that  the  process  of  fritting 
causes  sufficient  admixture  during  the  fusion,  but  this,  is 
cert.ainly  a  false  impression. 

Hence  a  frit  mixed  dry  gave  16  per  cent,  soluble  lead; 
the  same  mixed  wet  gave  1'3  per  cent,  soluble  lead. 
Another  sample  mi.sed  dry  gave  7'o9  percent,  soluble leaii ; 
the  same  wet  gave  1"4  per  cent,  soluble  lead. 

By  any  other  method  than  that  of  wet  mixing,  the  potter 
is,  however,  too  dependent  upon  the  close  attention  of  the 
workman,  who  often  does  not  easily  realise  the  extreme 
importance  of  care.  Some  Continental  potters  have  adopted 
the  plan  of  sludge  mixinc,  using  an  ordinary  mortar  mill. 
The  most  ecnnoinical  method,  however,  appears  to  be  by 
bunging  and  evaporating  the  slop  in  a  double-bottomed 
steam  pan  lined  with  galvanized  iron.  With  cite,  the 
ordinary  slip  kiln  may  also  be  adapted  to  the  purpose. 

(J)  Farm  nf  Kiln. — In  preparing  frits  from  lead  mon- 
oxide the  nature  of  this  material  must  largely  decide  the 
best  form  of  frit  kiin.  Both  numosilicates  and  bisilicates 
are  extremely  fluid  and  exercise  a  searching  anrl  corrosive 
influence  on  the  silicious  portion  of  the  brick  work.  Hence 
the  area  of  tbe  kilu  floor  over  which  the  frit  How.s  sboulil 
be  limiied  as  much  as  possible,  especially  that  portion  which 
is  submerged  in  the  molten  frit.  Tlie  time  during  which 
this  is  allowed  to  accumulate  should  also  bo  limited  as 
much  as  possible  for  the  same  reason.  The  joints  f)f  brick- 
work, being  mere  liable  to  the  corrosion  of  the  frit,  should 
be  kept  so  thin  that  the  bricks  are  pr,ictieally  close 
together.  The  pug  or  mortar  used  should  be  as  aluminous 
as  possible.  The  bricks  should  also  be  very  hard  fired  to 
prevent  further  shrinkages,  and  the  exp.osed  face  of  the 
bricks  should  b,'  fine  and  smooth  in  finish.  l<"ire-bricl;s 
of  coarse  grain  are  more  liable  to  be  attacked,  and  as  a 
rule  machine-pressed  bricks,  free  from  all  wind  cracks, 
should  be  selected.  Aluminous  bricks  of  furnish  make  are 
to  be  preferred  if  sufnciently  hard  fired,  but  as  a  rule  this  is 
not  the  case. 

These  precautions  become  far  more  necessary  in  dealing 
with  lead  frits  than  is  the  case  with  borax  frits,  because 
ordinary  fire-bricks  beiug  of  a  highly  acid  composition,  this 
silicious  portion  is  easily  dissolved  in  frit  or  combined  with 
any  lead  oxide  present.  For  this  reason,  the  acid  contents 
of  the  frit  may  even  exceed  the  actual  ratio  in  the  frit 
mixture,  and  the  solubility  of  the  frit  may  vary  according 
to  the  condition  of  the  kiln  bottom. 
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(C)  Method  of  Firing  and  Volatilisation. —  In  the 
firin"  of  lead  frits  two  mattprs  arc  of  importance  The 
rcduein"  atmosphere  in  the  kihi  chamber  must  ho  avoiiled 
as  far  as  possible,  especially  when  the  fusion  is  commencing ; 
the  heat  at  this  stage  must  on  no  account  be  allowed 
to  diminish.  These  precautions  are  necessary  for  two 
reasons  : — 

(a)  The  falling  of  the  temperature  will  cause  the  reduc- 
tion of  metallic  lead  in  the  frit. 

(6)  The  reducing  atmosphere  will  also  assist  this  result, 
but  it  has  also  a  strong  influence  on  the  volatility  of  the 
lead. 

The  experiments  of  M.  Stoermer,  lately  carried  out,  show 
that  the  volatilisation  of  the  lead  in  fritting  goes  on  far 
more  rapidly  in  a  reducing  flame,  and  this  refers  especially 
to  the  silicates  of  lead  already  formed.  Much  lead  may 
•he  dissipated  in  this  way. 

It  is  also  important  to  notice  that  the  metallic  lead  only 
is  volatilised,  the  silica  being  set  free,  and  therefore 
reducing  the  fusibility  of  the  remaiuing  frit.  It  may 
be  doubted  therefore  whether  suflicicnt  weight  has  been 
given  to  these  principles  in  determining  the  causes  of 
variations  in  the  solubility  of  frits  prepared  from  apparently 
identical  mixtures. 

Conclusion. — I  am  well  aware  that  many  of  the  points 
upon  which  I  have  touched  in  this  paper  still  require 
Verifying  in  a  very  extended  series  of  tests. 

It  may,  no  doubt,  be  objected  that  the  examples  produced 
are  from  limited  bulk.  In  reply  to  such  objections  I  can 
only  say  that  they  are  the  result  of  careful  personal 
observation  corroborated  by  the  experience  of  a  consider- 
able number  of  potters  working  under  diverse  conditions. 
I  may  also  add  that  iu  no  case  in  which  the  formuhc  in  use 
can  be  converted  from  raw  to  fritted  lead,  have  I  found 
serious  difiieulty  in  jirodueing  ware  equal  in  quality  to  the 
raw  glazes. 

I  quite  agree  with  Prof.  Binns  in  his  conclusions  expressed 
in  the  transactions  of  the  American  Ceramic  Society,  that 
monosilicate  raw  glazes  are  more  easily  worked,  .and  that 
they  bear  a  far  larger  amount  of  heat  without  becoming 
injured. 

Hut  it  is  to  be  feared  that  to  revert  to  this  basis  of  glaze 
composition  would  inevitably  bring  about  an  increase  in  the 
amount  of  lead  poisoning,  such  as  would  be  detrimental  to 
the  general  welfare  of  the  industry. 

Beset  as  the  English  potter  is  with  considerable  technical 
diSiculties  tmdir  present  conditions,  the  true  solution  of 
these  does  not  appear  to  rest  in  merely  returning  to 
traditional  methods. 

True  progress  can  only  he  ensured  by  holding  to  principles 
based  on  sound  deductions  which  are  the  outcome  of  reliable 
facts  obtained  over  the  widest  area. 

]")lSC!TIS,?TOK. 

Mr.  P.  11.  Mki.t.ou  said,  in  regard  to  thi'  presence  of 
silica  in  ii  glaze,  that  he  had  found  the  addition  of  flint 
caused  it  to  shell  off.     Coulil  Mr.  Kix  suggest  a  remedy  ? 

Mr.  G.  .1.  Ward  said  that  as  far  :is  monosilicates  and 
substitutes  were  concerned  he  had  convinced  himself  that 
the  alumina  was  present  as  a  base.  Some  thought  it  was 
present  as  an  acid.  At  any  rate,  some  analyses  that  he  had 
made  showed  it  to  be  a  base.  The  addition  of  alumina  iu  a 
blast-furnace  slag  raised  the  fusion  point.  Was  alumina 
invariably  basic  or  did  Mr.  Uix  consider  it  sometimes  acid  ? 

Mr.  R.  M.  Caven  asked  if  he  understood  aright  that  lead 
borosilicate  was  soluble  in  the  gastric  juice.  Was  lead 
borosilicate  a  true  compound  or  was  it  a  mixture  of  lead 
borate  and  lead  silicate  ? 

Mr.  J.  GoLDiNO,  as  bearing  on  the  action  of  silica  on 
glazes,  said  he  had  been  burning  some  sand  on  enamelled 
I'ron  plates  and  the  enamel  had  come  off,  apparently  being 
acted  upon  by  the  sand. 

Dr.  Kiri-iNG  referred  to  the  addition  of  the  oxides  of 
Mu,  Cr,  and  Co  to  the  glazes,  and  their  non-effect  on  the 
solubility  of  the  lead.  The  displacing  effect  of  an  acid 
oxide,  such  as  Cr.;();„  was  also  commented  on. 

Mr.  Kix  said  tliat  the  cause  of  the  glaze  shelling  off  was 
just  the  opposite  of  the  crazing  of  the  glaze.  It  was  in 
both  cases  a  question  of  the  difference  in  the  coefficient  of 


expansion  between  the  material  of  the  ware  and  the  glaze. 
The  proper  mean  to  he  maintained  could  be  ascertained  from 
any  work  on  ceramics.     In   reg.ard  to  alumina,  it  generally 
played  the  part  of  a  base,  but  there  were  certain  mixtures 
forming  a  light  blu'^  that  were  really  an  aluminate  of  cobalt, 
in  which  it  took  the   place  of  an  acid.     He  really  regarded 
alumina    as    occupying    a   midway   position,    and    in   his 
calculations   did   not  take  it  as  either  an  acid  or  a  base. 
Alumina  undoubtedly  raised  the  fusion  point.    Nevertheless 
two  glazes  might  have  the  same  fusion  point,  and  yet  the 
one  might  he  fluid  and  the  other  viscous,  the  two  propertie-i 
of  fluidity  and  viscosity  being  quite  of  a  distinct  character. 
With   regard   to    borosilicates   as    to   whether   they    were 
mixtures   or   true    compounds,   there   were    some   ceramic 
chem'sts  who  held  the   latter  view,  but  sufficient  data  were 
not    at    present    available    to   decide   positively.      As   to  ■ 
enamelled    iron,    with    the    exception    of   that    used    for  I 
advertising  sign.s,  the  enamel   used  was  all   made  without] 
lead;   borax,  lime,  and  alumina  being   largely   employed. 
He  must  confess  his  surprise  as  to  the  effect  of  the  oxitlesl 
on  solubility  of  l>isilicate  frits,  and  would  like  to  see  a  more 
extended  range  of  experiments  as  the  results  seemed  to  be 
somewhat   contradictory.      He   desired   most   distinctly  toj 
make  it  clear  that   glazes  made   with  insoluble  frits   had^ 
been    found    perfectly    satisfactory   if    used    with   proper 
knowledge.     They   had   been    employed    in    all   classes  of 
ware.     His  method  had  been  to  take  the  total  contents  of 
lead  in  the  glazes.     He  had  had  no  dilliculty  whatever  with 
any    manufacturers    iu   connection    with    the   questions   at 
issue. 

Du.  KirpiNG  said  that  after  listening  to  Mr.  Rix's  reply, 
he  thought  the  importance  of  the  subject  was  made  even 
clearer  than  when  listening  to  the  facts  in  detail.  He 
would  express  the  hope  that  Mr.  Rix  wiuild  continue  his 
experiments  in  the  interests  of  an  important  industry. 

EMERGENCIES   IN  VITRIOL   WORKS. 

nV    F.    J.    B.    CARDLL.V. 

Erratum. — On  p.  227,  col.  1,  line  21,  the  words  "during 
a  storm  "  belong  to  the  following  paragraph,  after  the 
words  "  to  lean  over." 

Addenda.— V.  220,  col.  2,  after  last  line  add  "  (Fig.  4)." 
P.  227,  col.  1,  after  last  line  adrl  "(Fig.  6)."  P.  22S,  col.  3, 
line  13  ;  instead  of  '•  the  figure  "  read  "  Pig.  7." 

Meeting  held  on  February  2ith,  1903. 


MR.    0.    WARU    IN   THE   CHAIB. 


ON  THE  E>;T1MATI0\  OK   ALKALINE    HVDRaTI'; 

Ol!  BKAillKINATr,  IN  THE   PUKSENCE  OK 

.MONOCARBONATE. 

nV    n.    NORTH,    A.R.C.S.,    F.C.S.,    AND    W.    T.    IRE. 

In  the  Journal  of  the  Franklin  Institute,  c.  iii,  No.  2, 
pp.  119 — 121,  is  a  paper  read  before  the  Chcraic-.l  Section 
of  the  Institute,  by  W.  E.  Kidenour,  on  the  estimation  of 
hydrate  in  the  presence  of  alkaline  carbonate.  Using 
Thompson's  method  of  titrating  half  the  carbonate  and  the 
whole  of  the  iiydrate  with  standard  acid,  wiih  pbenol- 
phthalein  as  indicator,  and  finally  the  remaining  half  of  the 
carbonate,  with  methyl  orange  as  indicator.  Kidenour  finds 
that  it  is  impo-.»ible  to  obtain  correct  results,  ami  advi.ses 
the  emploj-ment  of  a  factor  to  compens.ate  for  a  constant 
error  which  he  miintains  he  has  found  in  the  method. 
We  have  noticed  similar  discrepancies  in  analysing  various 
specimens  of  soda  ash,  in  which,  apparently,  half  the 
carbonate  was  greater  than  half  the  carbonate  and  the 
total  hydrate,  and,  at  the  time  that  Kidenour's  communica- 
tion was  brought  to  our  notice,  were  engaged  in  investigating 
the  cause  of  the  errors. 

Robertson,  in  the  Journal  of  the  Society  of  Dyers  and 
Colorists,  July,  1901,  states  that  this  result  may  be  brought 
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about  by  the  presence  of  huge  iiuantities  of  comiuon  s.nit  in 
the  solution  which  is  I)ein<;  tested,  but  as  only  a  small 
percentage  of  salt  would  he  present  in  a  sample  of  soda 
ash,  it  seemed  advisable  to  carefully  revise  Tliomi>son's 
method,  using  carefully  puiitied  carbDnate  and  hydrate. 
l'"or  this  purpose,  bicarlmuate  of  sodium  was  first  treated 
with  small  quantities  of  water,  until  the  washing's  jrave  no 
reaction  for  chloride,  and  the  bicarbonate,  after  drying,  was 
ignited  uniil  constant  in  weight.  From  the  pure  carbonate 
thus  obtained,  a  normal  solution  was  prepared,  and  compared 
with  normal  sulphuric  acid,  the  latter  being  nude  exactly 
normal  by  the  usual  method  of  diluting  with  distilled  water 
until  r.O  CC.  of  the  N/1  Na«C(  I3,  required  exactly  20  c.c. 
N/1  lIoSO^,  with  methyl  orange  as  indicator. 

A  decinormal   solution  of  caustic  soda  was  prepared  by 
di-solviog  metallic  solium  in  distilled    water  in   a  platinum 


dish,  the  solution  being  afterwards  diluted  with  distilled 
water,  nntil  100  c.c.  of  the  .\/10  caustic  soda  solution 
required  exactly  10  c.c.  of  N/1  lUSt  )j  for  neutralis.ation. 

These  solutions  were  mixed  in  various  proportions,  such 
as  one  would  be  likely  to  meet  with  in  samples  of  soda  ash, 
■ind  carefully  titrated  with  N/1  ILSC)^,  according  to 
Thompson's  method.  The  success  of  the  lirst  part  of  the 
operation,  when  using  phenolphthalein,  depends  on  the 
whole  of  the  carbonic  acid  remaining  in  the  solution  iu 
combination  with  the  carbonate  as  bicarbonate,  and  this 
result  can  only  be  brought  about  by  the  point  of  the  burette 
being  immersed  in  the  liquid,  a  fact  which,  although 
previonsly  slated,  is  frequently  ignored  by  many  text  books 
in  the  description  of  this  methocl. 

The  following  results  which  we  have  obtained  may  be 
interesting,  and  shew  the  neccssit3'  for  this  precaution. 


Point  of  Burette  above  the  Liquid. 


N,  10  NaOH. 

Results  obtained. 

Theoretical  Amounts. 

N,  1  ya^COj 

N/1  n.SO,  with 

X/1  n,S04  with 

N  1  HjSO^  with               N  1  H,SO,  with 

I'heiiolphtlialein. 

Methyl  Oranyc. 

Phenolphthalein.              Methyl  Orange. 

c.c. 

c.c. 

e.e.                                  c.c. 

c.c.                                    c.c. 

14 

is-n 

S-73                                  7-03 

S-3                   1                 7-0 

l.i 

12-3 

Ul.i                                   7-83 

8-75                                        T-, 

IK 

lo-n 

9-2.5                                        7-9.5 

9-0                                       8-(' 

17 

7-5 

9-S-2                                        8-2 

9'2.i                   !                   8-5 

18 

so 

9-8                                          9-1 

9-5 

9-fl 

19 

2-.i 

9-7                                          9-3 

9-75 

9-5 

20 

Nil 

9-9.5                               10-0 

10-0 

10-0 

Point  of  Burette 

immersed  in  the  Liquid. 

N710  NaOH. 

Results  obtained. 

Theoretical  .Vmounts.  ■ 

N/1  Na^COj 

N  1  H,SO, 

N  1  HjSO* 

N/1  IIjSO* 

N/1  HaSO.! 

Phenolphthalein, 

Methyl  Orange. 

Phenolphthalein. 

Methyl  (Jrange, 

c.c. 

CC. 

c.c. 

c.c. 

CC. 

c.c. 

It 

15-0 

8-45 

7-0.5 

8-5 

7-0 

l.T 

12-5 

8-75 

7-5 

8-75 

7-5 

11; 

10-0 

9-0 

8-05 

9-0 

8-0 

17 

Tn 

9-25 

8-57 

9-25 

8-5 

18 

5-0 

9-5 

9-05 

9-5 

9-n 

19 

2-6 

9-75 

9-6 

9-7.5 

9-5 

20 

Nil 

lO'O 

10-0 

10-0 

10-0 

FrijoQ  the  results  obtained  it  will  be  obvious  that,  when 
tested  with  carefully  purified  materials,  this  method  of 
estimating  carbonate  and  hydrate  is  perfectly  reliable  if 
done  with  proper  precautions,  and  we  can  therefore  only 
surmise  th  it  the  materials  used  \>y  Ridenour  were  not  of 
sufficient  purity  to  yield  correct  results  ;  a  small  quantity  of 
earbnnate  in  the  hydrate,  or  of  bicarbonate  in  the  carbonate, 
used  wiuild  he  sulHcient  to  account  for  the  discre|iaiicies 
observtd  by  Kidenour. 

Although,  as  we  have  shown,  correct  results  may  be 
obtained  with    mixtures    of    carbonate  and  hydrate  using 


phenolphthalein  and  methyl  orange,  this  would  apparently 
appear  only  to  be  so  when  the  titration  is  done  in  daylight. 
Possibly  this  may  account  for  the  errors  observed  by  Ride- 
nour, but  as  one  of  us  is  now  engaged  on  an  investigation 
with  regard  to  the  eifect  on  indicators  of  v.arious  artificial 
illuminating  agents,  nothing  definite  can  at  present  be  said 
on  this  point. 

We  have  carefully  repeated  Robertson's  experiments  and, 
with  large  quantities  of  salt  in  solution,  our  results  entirelv 
confirm  his  conclusions,  but  that  a  small  amouut  of  .salt  has 
uo  effV-ct  on  the  titration  is  shown  by  the  following  results  : — • 


Point  of  Burette  imnitrsed  in  the  Liquid. 


N/1  NasCOa 


N/10  NaOlI. 


N/loNaCI. 


c.c. 

c.c. 

13 

17-5 

\* 

5:0 

13 

12-5 

18 

10-0 

17 

7-5 

18 

5-0 

'i» 

2-3 

20 

Nil. 

14 

15-0 

20 

Nil. 

c.c. 
U-0 
12-0 
lO'O 

8-0 
0-0 
4-0 
2-0 

Nil. 
2-0 

14-0 


Residts  obtained. 

1 

N/I  IlaSOi                 N,  1  H,SO, 

Phenolphthalein.  |     Methyl  Orange;. 

c.c. 

CO. 

8-3 

e-5 

S-5 

7-0 

8-72 

7-45 

9-0 

s-0 

9-3.-. 

8-5 

9-5 

9-0 

9-75 

9-5 

10-0 

10-0 

s-5 

7-0 

10-0 

10-0 

Theoretical  Amounts. 


N/1  H2SO. 
Phenolphthalein. 


N/1  HoSO, 
Methyl  Orange. 


CC. 

8-25 

8-5 

8-75 

9-0 

9-25 

9-5 

9-75 

10-0 
8-5 

10-0 


C.c. 
0-5 
7-<) 
7-5 
8-0 
8-B 
9-0 
9-5 

10-0 
7-0 

10-0 


324 


JOUBNAL  OF  THE   SOCIETY   OV   OHEMTOAL  INDUSTRY. 


[M;iri-ll  15.  UI02. 


The  method  having  hcen  proved  to  be  a  reliable  one, 
even  in  the  jirej^cnce  of  a  small  quanlitr  of  salt,  wc  applied 
it  to  the  analysis  of  a  sample  of  soda  ash,  supposed  to 
(rontain  carbonate!  and  hydrate. 

The  following  results  weie  obtained: — Weight  of  soda 
a'-h  taken  11--177  gnu?.;  dissolved  iu  distilled  water  aod 
made  tip  to  500  c.c.  :— 


■No.  2  Sodii  Asli. 


c.c. 

1011 
60 


N/1  HjSO, 
PliL'iiulphthaiein, 


N/1  HjSO, 
Jlothyl  Oraii; 


r.c. 

e.e. 

1.5'26 

l(!-9 

7  55 

S'4 

It  is  quite  evident  that  there  must  be  something  present 
other  thau  carbonate,  -hydrate,  and  chloride  to  produce 
such  a  result,  and  the  idea  suggested  it.self  Ihat,  if  bicar- 


bonate was  present  in  the  sample  in  the  place  of  hydrate, 

such  a  result  mi^ht  be  obtained,  the  first  part  of  the 
titrafion  when  using  phenolpbthaleia  yielding  half  tlie 
carbonate,  and  the  latter  part  of  the  operation  with  methyl 
orange  yielding  the  remaining  half  of  the  caibonate  together 
with  the  total  liiearbonate. 

This  seemed  to  ;is  to  be  a  much  more  rapid  and 
advantageous  method  than  thtit  devised  by  Lunge  for 
determining  bicarbonate  in  the  presenc:;  of  monocar- 
bonate,  if  at  the  same  time  it  could  h^  proved  to  be  a 
reliable  one  with  the  U5ual  conditions  under  which  it  would 
be  applied. 

In  order  to  test  the  method  a  N/10  solution  of  pure 
bicarbonate  of  soda  was  prepared,  and  various  anuiunta 
of  X,  1  carbonate,  X|10  bicarbonate,  and  N,  10  chloride 
were  mixed  so  as  to  imitate  the  compositions  of  a  variety 
of  samples  of  soda  ash. 

The  following  rc-ults  were  obtained  with  the  tip  of  the 
burette  immersed  in  the  liquid  : — 


X/1  N\-i,l'Oi 


N  10  NaHCO,, 


Results  obtained. 


Theoretical  Amounts. 


l.-l 

c.c. 
10 

13 

8  . 

15 

0 

17 

4 

IS 

2 

N/I  NajCOj 

N/10  NaHCOj 

N  10  NaCl. 

c.c. 

c.c. 

c.c. 

15 

10 

,s 

N;l  H2SO4 
Plicnolphthalein. 

X'l  H2SO, 
Methyl  Oranj?.?. 

X/1  HoSO, 
Plienolphthnleiii. 

N  1  HoSO, 
I^Ifiliyl  llranpe. 

e  r. 
7-4 
11-5 
7-0 

S'5 
S'tl." 

c.c-. 

8-5 

7-2 

8-03 

8-9 

!f2 

e.r. 
7'5 
fi-5 
7-5 
8-0 
SI-0 

CO. 

s-.'. 
7".I 
8-1 

ft-2              J 

8' 5 
S'l 
ill 


V5 
7-5 

:i-o 


§■5 
S'l 


The  method  is  shown,  therefore,  to  be  a  perfectly  reliable 
cme,  and  w  hen  it  is  applied  to  the  analysis  of  soda  ash,  Xo.  2, 
from  the  results  obtained  above,  Ihe  amounts  of  eaibonate 
and  bicarbonate  are  found  to  be  equivalent  to — 

1.  72-2  per  cent.  NajCO^,;  G-6  per  cent.  NoIICOu 

2.  7 1  •  6  per  cent.  NaXO;'( ;  G '4  per  cent.  XallCO., 

Mean  r.esults  ; — 71  'O  per  cent.  Xa.,CO;, 
C  •  5  per  cent.  NallCO;, 

In  order  to  compare  this  method  of  estimating  bicarbonale 
in  the  presence  of  monocaibonate  with  other  methods,  Ave 
made  use  of  the  same  .sample  of  soda  asli,  Xo.  2,  and 
determined  the  percentages  of  bicarbonate  and  carbonate  by 
three  other  n-.ethods. 

1.  By  Lunge's  method,  in  which  a  known  volume  of  N  1 
or  X/2  XaOil  is  added  to  convert  the  bicarlmnate  into 
carbonate,  then  precipita'.ing  the  carbonate  with  barium 
chloride,  and,  after  making  the  liquid  up  to  a  known  bulk 
and  allowing  the  precipitate  to  settle,  titrating  an  aliquot 
portion  of  the  clear  solution  with  standard  acid,  so  as  to 
determine  the  excess  of  N  1  or  N,  2  Nat  Ml  remaining  in  the 
solution. 

The  following  results  were  obtained: — 3  grms.  of  ssda 
ash  dissolved  in  water  and  made  up  to  250  c.c. 


!3oda  Ash. 


N,l  XaOH  •  .\Iiquot 

(Factor     I  Portion 

O-Oi).  taken. 


X'l  HCI. 


Biear-    I      C:ir- 
lionate.  1    boiiate 


c.e.       I         c.c.  c.c.       ,  Per  Cent    PiTCci.t. 

100         i  5  '  0'7         I         S'4  VO'li 

100        '  B  !  «"7        I       S'4  70-i; 

2.  The  total  amount  of  CO.,  was  found  in  the  soda  r.sl; 
by  making  use  of  S;dirolter's  apparatus,  and  the  total  Na.jO 
by  carefally  heating  the  soda  ash  with  concentrated  ILsi  )j 
in;  the    usual    way.     Total    COj  found,   E6'49   per   cent.; 


total  X''a.,0  found,  47 'Bo  per  cent.  I'Vom  these  percentages 
one  may  then  calculate  the  percentages  of  carbonate  and 
bicarbonate  present,  which  in  this  case  arc  found  to  be  : — 
5-9  per  cent.,  XallCl  l^;  7G- 1  per  cent.,  XajCO^. 

3.  The  amoimt  of  bicarbonate  may  be  obtained  gravi- 
raetrieally,  in  u  mixture  of  bicarbonate  and  monocarbonate, 
from  the  weight  of  CO.;  evolved  when  the  sample  is  heated 
to  about  200"  C.  Air,  freed  from  IT;0  and  CO.,,  is  drawn 
through  a  small  distilling  liask  containing  a  weighed  amount 
of  soda  ash,  the  II.iO  and  CO.,  evolved  being  collected 
separately  in  weighed  U-tubes  containing  sulphuric  acid  ai 
pumice  and  weighed  potash  bulbs. 

The  following  results  were  obtained  by  this  method: 


ea 

■1 


Soda    I    CO2        IIjO      Biear-     (;ar-      Mois- 
.\sh.    'evolved,  cvolveil.  boniite.'liotiate. I  tuiv 


1st  experiment. . 
f  2iul(moru  relialile) 


Grms. 

,s- 11710 

5 -0:188 


Grm. 
O'llW 
0  OS57 


Orirs. 

rstii-2 
riiiis 


— 

- 

Per 

Per 

Per 

Cent. 

Cent. 

Cei.t. 

(■.-82 

— 

2-2-13 

G-41 

71-8 

21-27 

The  pereeutiiges  ol  bicarbonate  obtained  in  this  samplo 
of  soda  ash.  No.  2,  by  the  four  methods  employed  may  now 
be  tabulated :  — 

Per  Cent. 

Titr.ition  method il'j    Ileau. 

1.  Lunge's  method 8"-l 

i.  Deter,  ot  total  COj  and  XajO 5!i 

;!.  l'"r,-)m  COj  evolved  on  heating  ....    C  4    ■2m\  and  moro 

rel  iiible. 

The  titration  method  gives  a  result  which  approximates 
very  el.isely  to  tliat  obtaincl  by  the  gravimetric  method, 
and  this  is  more  clearly  shown  by  a  cniuparisou  of  the 
complete  analyses  of  soda  ash,  No.  2,  obtained  by  these 
two  processes ; — 
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Titration  Method. 

I'er  Cent. 
71-« 

20-7 
0-11 

Per  Cent. 

71-8 

NaHCOi 

n-.i 

Moisture 

NaCl 

21'3 
0-6 

99-7 

lOD-1 

-Soda.  Ash. 


No.  1.     X,,.  ■_>. 


Per 
Cent. 
Carbcnate |    85"3 

Bicarbonate  ...  I      6'9 

Moisture 5'2 

Salt 2-3 


Per 
Cent. 
71"9 


2(1-7 
0-6 


Vo.  3. 

Xo,  t. 

N'O.  :,. 

Per 

Per 

Per 

Cent. 

Cent. 

Cent. 

92-7 

86-4 

90-0 

1-7 

10-6! 

(NaOH) 
2-4 

4-G 

2-4 

n-n 

0-B 

0-G 

1-7 

99-7 


99-7 


99-6       100-0     I  101-0 


Per 
Cent. 
9.-)-i) 
NaOH: 

1-2 

2-0 


99-6 


To  determine  the  moistHre  present  in  the  soda  ash.  ahout 
3  grms.  were  ignited  in  a  porcelain  dish  until  constant  in 
weight,  and  a  sneond  experiment  was  raade  in  which  about 
3  grms.  were  ignited  in  a  dry  eunenl  of  air.  The  ignition 
expels  the  water  in  combin:ition  with  the  carbonate,  and 
also  breaks  up  the  bicarbonate  into  monocarbonate  and 
carbonic  acid.  Knowing  the  percentage  of  bicarbonate 
present,  the  loss  due  to  bicarbonate  on  ignition  m.ay  bo 
obtained  by  calculation,  and  this,  when  deducted  from  the 
total  loss  on  ignition,  will  give  the  loss  due  to  moistute. 
The  following  results  were  obtained  with  soda  ash, 
No.  2  : — (1)  Weight  of  soda  ash  taken,  .')'0U2  grms. ;  loss 
in  weight,  O-Ofl-2  grm. ;  uioistarc,  20-7  per  cent.  (2) 
Weight  of  soda  ash  takeu,  .3-1G4  grms.;  loss  in  weight 
when  heated  in  a  dry  current  of  air,  0-T:!09  grm.; 
moisture,  20-7  per  cent. 

We  append  the  results  of  si.v  diti'erent  samples  of  soda 
ash,  which  have  been  analysed  by  this  method  of  titration 
■with  normal  acid  : — 


The  following  method  is  therefore  recommended  for  the 
analysis  of  soda  ash.  Five  or  ten  grms.  of  the  sample  arc 
dissolved  in  distilled  water,  and  made  up  to  250  c-.c.  and 
50  c.c,  after  adding  phcnolphthalein,  titrated  with  XI 
acid  with  the  point  of  the  burette  immersed  in  the  solutinu  ; 
then  add  one  or  two  drops  of  methyl  orange  and  continue 
the  titration.     Should  the  amount  of  X/1  acid  be  greater 


with  phenolphthalein   than  with  methyl  orange,  NaOH  is 

shown  to  be  present,  hut  if  greater  with  methyl  orange, 
then  bicarbonate  is  present,  and  calculations  for  carbonate 
and  hydrate,  or  carbonate  and  bicarbonate,  are  made  in  the 
usual  way. 

The  end  point  of  the  reaction  with  phenolphthalein  may 
be  determined  very  exactly,  when  the  colour  is  scarcely 
visible  in  the  clish,  by  pouring  a  small  quantity  of  the 
liquid,  between  each  addition  of  acid,  into  a  test  tube,  and 
comparing  this,  by  h)oking  through  the  depth  of  the 
solution,  -ivith  a  similar  tube  of  liquid,  in  which  the  colour 
is  known  to  be  alisent. 

To  determine  the  amount  nf  moisture  present,  10  grms. 
of  soda  ash  are  ignited  until  constant  in  weight,  and  the 
loss  due  to  the  bicarbonate,  if  present,  deducted  from  the 
total  loss  on  ignition. 

The  following  formula  m.ay  bo  made  use  of  for  the 
calculation  of  the  moisture,  when  10  grms.  of  soda  >ash 
are  used  : — 

Percent,  of  moisture  = 

(toiai  loss  on  ignition  -  "-l^xi'M-^^jPt- bicirb.^  j^ 

This  investigation  was  made  in  the  Department  of 
Chemistry  and  Dyeing  of  the  Jtunicipal  Technical  College, 
liradford. 

Discussion". 

Mr.  W.iRD  considered  that  a  reliable  method  of  estima- 
tion of  the  relative  proportions  of  biearbonate  and 
carbonate  in  samples  of  soda  ash  is  of  great  value,  bnt 
pointed  out  that,  from  a  commercial  point  of  view,  the  most 
important  estimation  in  the  analysis  of  soda  .ash  was  that  of 
tlie  NaoO  present,  lie  also  drew  attention  to  the  fact  that 
very  diti'erent  grades  of  soda  ash  are  to  be  obtained,  ami 
asked  if  the  process  I'l-couimendcd  was  ci|uallv  suitalile 
for  .all. 

Mr.  T.  Faikley  pointed  out  that,  in  estimating  Na.,0  in 
soda  ash,  as  described,  by  testing  a  weighed  riuantilvwith 
sulphuric  acid,  any  sodium  chloride  would  be  reckoned  in 
the  result  as  Na^O. 

Mr.  Noit-rn,  in  reply  to  the  Chairman,  said  that  the  [irocess 
recommended  had  been  found  successful  with  verv  various 
grades  of  soda  ash  :  and,  in  reply  to  Mr.  Fairley,  remarked 
that  the  error  involved  in  the  conversion  of  XaCl  into 
Na.,S(.)j,  in  the  estimation  of  Na.,(.)  with  II._,S(  \,  would  be 
very  small,  owing  to  the  minute  quantity  of  sodium 
chloride  present,  ami  this  Email  error  would  not  be 
sufficient  to  account  for  the  very  high  percentage  of 
sodium  carbonate  found  hv  this  method. 
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I.-PLANT,  APPAEATUS  AND  MACHINEEY.  ! 

Enolisii  Patents. 

Ccnd-ifiii/dl  Machines.    II.  de  Maichi-ville,   Paris.     Eug. 
Pat.  15,292,  July  2.5,  lt<99. 

Till!  machines  are  for  separatiug  material  held  in  susjiensiou 
iu  a  linuiil  (c  </.,  for  extracting  hiearbonate  of  soda  crystals 
from  an  ammouiacal  solution),  and  are  of  the  following  con- 
struction : — A  drum  is  mounted  to  rotate  within  a  fixed 
casing,  and  is  provided  with  two  valve-controlled  inlets, 
one  for  the  substance  or  mixture  to  be  treated,  and  the 
other  for  a  washing  liquid.  A  movable  scraper  sejiaratcs 
the  material  from  the  interior  oi'  the  drum,  and  directs  it 
into  a  hojiper  leading  to  a  normally  closed  discharge  outlet. 
The  shaft  upon  which  the  drum  is  inouuted  drives  a  shaft 
provided  with  cams,  which  are  arranged  and  adapted  to 
open  and  close  the  valves  controUing  the  inlets,  to  bring 
the  scraper  into  operative  position,  and  to  open  and  e'ose 
he  discharge  aperture. — R.  A. 

Separators  for    Dry    Granular    Suhslances ;  Centrifugal 

.      W.   J.   Hinchey,   Ontario,   Canada.       Kng.    Pat. 

21,212,  Oct.  23,  IflOl. 

The  dried  granular  material  is  led  on  to  the  centre  of  a 
rotating  disc,  having  radial  webs,  by  which  it  is  projected 
horizontallv  into  two  or  more  concentric  eouipartments. 

—J.  AV.  H. 

Condenshifl   and    Cnnlinq    Liquids ;  Apparatus    fur . 

E.  J.  Clubbe  and  A.    W .  Sonthey,   London.     Eng.   Pal. 
5118,  March  11,  1901. 

In   condensers  which   are   formed   of   discs,   corrugated  or   J 
otherwise,    united    at    their    edges,    the    sections    are    held 
together  in  a  frame,  rubber  washers  being  used  to  make  the 
joints,  and  spacing  pins   or  discs  to  prevent  the  collapse  of 
the  separate  chambers. — J.  W.  H. 

Condensinj  Steam    or    Cooling  Fluids  ;  Methods   of,    and 

Apparatus  for  .     H.  H.  Lake,  London.     Erom  The 

Cosmopolitan   Power    Company,   New    Jersey,    U.S.A. 
Eng.  Pat.  23,439,  Xov.  19,  1901. 

In  condensers  of  the  tubular  type,  air  which  has  been 
cooled  by  water  sprays  is  used;  the  expansion  of  this  air 
is  also  made  to  contribute  to  the  cooling  effect,  and 
ammonia  may  be  added  to  the  water  used  for  spraying, 
in  order  to  enhance  the  result. — J.  \V.  II. 

Gas  Thermometers  and  Pi/rometers.     H.  S.  Hatfield, 
Brighton.     Eng.  Pat.  24ti7,  Eeb.  5,  1901. 

The  first  claim  is  for  "  A  new  kind  of  thermometer  or  pyro- 
meter, in  which  the  indication  of  temperature  is  given  by  the 
dilTerence  in  pressure  between  the  gas  in  two  bulbs  or 
chambers,  both  exposed  to  the  temperature  to  be  measured." 
Two  bulbs,  intended  to  be  exposed  side  by  side  to  the  tem- 
perature to  be  measured,  are  connected  by  means  of  capillary 
tubes  with  a  glass  U-tube  of  fine  bore,  in  the  bend  of  which  is 
situated  a  three-way  stopcock.  In  preparing  the  apparatus, 
each  bulb  is  in  turn  filled  with  gas  at  the  desired  pressure 
through  the  three-way  stopcock;  mercury  is  then  introduced 
through  the  same  stoj^cock,  and  when  the  cock  is  set  so  that 
the  two  limbs  of  the  U-fube  are  in  communication,  the  levels 
assumed  by  the  mercury  will  be  such  as  correspond  with  the 
different  pressures  in  the  two  bulbs.  When  the  bulbs  are 
exposed  to  the  temperature  to  be  measured,  the  levels  of  the 
mercury  will,  it  is  stated,  alter  according  to  the  temperature, 
which  may  then  be  read  off  on  a  scale  placed  behind  the 
tube.  The  second  claim  is  for  correcting  the  errors  due  to 
uncertain  and  unknown  variations  in  the  temperature  of 
those  parts  of  the  apparatus  not  exposed  to  the  temperature 
to  be  measured,  by  so  constructing  the  instrument  that 
certain  relations  hold  between  the  pressures  of  the  gas  in 
the  bulbs  and  the  volumes  of  the  bulbs  and  connecting 
tubes,  formula:  being  given  for  making  the  required 
calculations. — H.  B. 


Taps,  Cocks,  or  Stoppers,  Safeti/ ,  for  Preventing  Ex- 
plosion of  Inflammable  Fluids.  .J.  Timar,  Uerliu.  Eng. 
Pat.  5740,  March  19,  1901. 

Stoptoi  ks.  Sec  for  vessels  containing  combustible  liquids 
are  provided  with  perforated  diajihragms  or  an  insulating 
piece  of  non-conducting  material  iu  the  outlet  channel,  to 
prevent  the  striking  back  of  a  flame. — J.  AV.  II. 

Heat  ;    Apparatus   for    Efjectiui/    the    Transference    or 

Exchange   of   ,    between     Fluids.      F.    E.    Uennett, 

London.     Eng.  Pat.  C14G,  March  23,  1901. 

A  SERIES  of  concentric  tubes  provide  annular  spaces  for  the 
circulation  of  the  fluids  under  treatment ;  the  inlets  and 
outlets  for  the  liquid  communicate  with  alternate  wide  spaces, 
and  the  inlets  and  outlets  for  the  vapour  with  narrow  ones. 
Wire  in  spirals  or  otherwise  may  be  airanjred  in  the  spaces 
to  baffle  the  circulation  of  the  fluids. — J.  W.  II. 

Centrifugal  Separators.     P.  W.  Lindberg,  .Sweden. 
Eng.  Pat.  7237,  April  C,  1901. 

The  driven  pinion  on  the  spindle  of  the  improved  centri- 
fugai  separator  has  spiral  teeth  such  that  the  pressure  on 
the  footstep  is  diminished  by  the  driving  forces;  a  nut 
capable  of  free  rotation  or  otherwise,  which  fits  the  spiral 
teeth  of  the  pinion  is  placed  above  the  pinion,  so  that,  should 
the  spindle  rise  in  its  bearings,  contact  of  the  pinion  with 
the  Dut  prevents  further  movement,  although  the  spindle 
can  he  removed  reaililv,  the  pinion  passing  ttirougb  the  nut. 

—J.  W.  H. 

Pumps  for  Pumping  or  Compressing  Gti.'ies  or  Vapours. 
T.  W.  Murrav.  MelkshnMi,  Wilts.'  Eng.  I'at.  2C,16.), 
Bee.  21,  UfOl'. 

The  invention  relates  to  an  air-pump  in  wh'ch  oil  is  used  to 
fill  up  the  clearance  spaces,  and  in  which  cert.ain  disadvan- 
tages of  the  usual  form  are  overcome.  An  annular 
projection  on  the  lower  side  of  the  piston  fits  into  a  recess 
on  the  cylinder  end,  and  the  design  is  such  that  ready 
access  is  obtained  to  the  valves. — J.  W.  H. 

United  States  Patents. 

Floats  for  Steam  or  Water  Traps ;  Process  of  Forming 

.     W.  F.  Patton,   Toledo,  Ohio,  U.S.A.     U.S.   Pat. 

691,803,  Jan.  28,  1902. 

The  floats  are  formed  as  hollow,  seamless  spheres,  by  the 
electro-deposition  of  copper  to  the  desired  thickness  on  a 
hollow  sphere  of  paraltin.  The  paraffin  sphere  is  fitted 
with  a  flanged  metallic  nipple,  and  is  coated  first  with 
plumbago,  then  with  *'  iron  by  hydrogen,"  and  finally  with 
copper  sul]ihate,  preparatory  to  ihe  electro-plating.  The 
copper  shell  formed  on  the  sphere  is  joined  by  the  process 
to  the  nipple,  which  is  threaded  for  engagement  with  the 
lever  of  the  trap. — R.  A. 

Distilling  Apparatus,     J.  H.  Jewell,  Chicago,  Illinois. 
U.S.  Pat.  092,788,  Feb.  4,  1902. 

The  boiler  of  the  distilling  apparatus  claimed,  is  supported 
on  the  condenser,  a  chamber  being  formed  bet'iveen  the 
upper  plate  of  the  condenser  and  the  lower  plate  of  the 
boiler:  the  latter  is  pierced  and  provided  with  a  steara- 
ga^jhering  tube,  having  its  upper  end  above  the  water  line 
of  the  boiler.     Controlling  devices  are  described. — J.  W.  H. 

II.-PUEL,  GAS,  AND  LIGHT. 

Petroleum,  Beaumont   [_Te.vas1,  as  Fuel;    Tests  of . 

J.    E.   Deuto:i.     Eng.    and    -Miniug   J.,   1901,   73,    [5], 
169—173. 

The  tests  were  made  in  connection  with  a  return  tubular 
boiler,  6  ft.  in  diameter  and  18  ft.  long,  containing  100  tubes, 
2i-  ins.  in  diameter,  employed  for  operating  ice-making' 
machinery,  under  a  very  steady  load,  throughout  each 
24  hours.  The  average  composition  of  the  oil  used  was  : 
Carbon,  «4- 60;  hydrogen,  10-90;  sulphur,  1-63;  oxygen, 
2-87  per  cent.  "Sp.  gr.,  0-920;  flash  point,  142"  F.; 
burning  point,  181°  F.  ;  cold  test,  — 6"F. ;  calorific  value 
per  lb.  by  oxygen  calorimeter,  19,060  B.T.U. 
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Arrangements  for  Bmniuij  the  Oil. — The  modifications 
of  the  hoiler  furnace  and  the  general  arrangements  for  the 
tests  are  shown  in  Figs.  1  (end  view)  and  2  (longitudinal 
section).  Four  ducts  of  hollow  tile,  F,  10  hy  6  ins.,  were 
laid  in  the  ash-pit,  extending  nearly  to  the  hridgc-wall  and 
to  the  ash-pit  <loor  openings,  closed  by  brickwork,  W, 
around  the  oviter  ends  of  the  tile.  The  forward  hearer  of 
the  grate  bars,  X  (Fig.  21,  wa<  dropped,  about  half  of  the 
forward  set  of  bars   removed,  and  a  course  of  firebrick,  <), 


Fig.  I. 
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aid  wiih  fireclay  over  the  whole  upper  surface  of  the 
grates,  so  that  air  entering  through  tlie  tile  ducts  could 
flow  hack  along  the  outside  of  the  latter,  and  then  around 
and  up  between  the  front  end  of  the  grate  bars  through  an 
area  a  little  greater  than  that  of  the  aggreg.ite  cross  section 
of  the  tiles.  A  checker  work,  1',  of  about  50  loose  fire- 
bricks was  built  over  the  grates  ;  the  space  at  the  back  of 
the  biidgc  was  filled  with  ashes,  K,  flu^h   with  the  top  of 


the  bridge-wall ;  and  a  single-course  floor,  Q,  of  firebrick 
laid  over  the  ashes.  An  iron  bar,  a,  was  bridged  across  the 
middle  of  the  tire-door  opening,  and  the  remainder  of  the 
latter  closed  with  firebrick,  V,  flared  on  the  inside,  a  small 
opening,  L,  being  left  for  applying  the  torch  to  the 
burners.  Into  the  iron  bar  across  each  door  was  screwed 
the  burner,  K,  the  construction  of  which  is  shown  in  Fig-.  3 
(vertical  section)  and  4  (horizontal  section).  Oil  enters 
the  burner  vertically  through  the  opening,  b,  under  control 
of  the  cock,  c.  regulated  by  the  handle,  d.  Steam  enters 
the  opening,  c,  and  flows  through  the  conical  opening,/", 
regulated  by  the  hand-wheel,  (/,  to  meet  the  oil  as  the  latter 
falls  between  the  vertical  flanges,  /;.  Through  a  third 
opening,  (',  in  the  burner,  air  is  drawn  in  from  the  back  of 
the  furnace  through  a  firebrick  duct  built  on  top  of  the 
grate,  and  connecting  with  the  bottom  side  of  the  latter  at 
its  rear,  whilst  the  front  end  communicates  with  the  iron 
pipe,  I,  connected  to  both  burners.  Thus  a  mi.xture  of 
steam,  oil,  and  heated  air  is  blow  n  out  of  the  burner,  and 
this  is  joined  with  the  main  current  of  air  flowing  up 
around  the  front  end  of  the  grate  bars,  somewh.at  heated 
by  its  passage  along  the  under  side  of  the  grate.  The 
arrangements  for  the  supply  of  oil  to  the  burners  from  the 
storage  tank,  which  was  sunk  in  the  ground,  are  described 
and  illustrated.  The  pipe,  X  (Fig.  1),  is  a  blow-off  for 
draining  the  burner  steam-supply  pipe  of  water  in  starting 
the  burner.  The  air  enters  the  tile  ducts  under  the  natural 
draught  of  the  chimney,  which  was  70  it.  high  by  -12  in«. 
square,  and  connected  to  the  boiler  by  a  40-in.  flue  about 
30  ft.  long.  In  order  to  measure  the  steam  consumed  by  the 
burners,  the  opening  in  the  flange  union,  G,  on  the  steam 
pipe,  J,  was  reduced  to  J  in.  by  diaphragm,  and  the 
pressure  each  side  of  this  opening  measured  by  the 
differential  steam  gauges,  H.  After  the  tests,  the  readings 
of  the  differential  gauge  were  duplicated,  while  the  steam 
flowing,  was  condensed  and  weighed.  The  amount  of  oil 
consumed  was  determined  by  weighing  the  barrels  before 
and  after  emptying  them  into  the  storage  tank,  and  by 
means  of  a  float  in  the  latter,  operating  over  a  scale  cali- 
brated for  the  tests.  The  boiler  was  regularly  cleaned 
internally  every  10  weeks,  and  the  period  of  the  tests  was 
at  the  middle  of  one  of  these  intervals. 

rime  required  to  raise  Sleam. — With  the  oil,  the  time 
required  to  raise  85  lb.  of  steam  yvas  59  niins.,  as  against 
1  hr.  17  mins.,  under  similar  conditions,  with  a  coal  fire 
started  with  a  very  liberal  amount  of  dry  wood. 

Evaporative  I'esfs. — The  tests  with  the  oil  were  made  at 
capacities  varying  from  U2  horse-power — which  was  con- 


Fig.  2. 
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•sidereil  to  he  about  the  horse-power  at  which  the  boiler  was 
operated  in  its  regular  use  with  coal— to  320  horse-power, 
which  represented  the  limit  of  satisfactory  air-supply  avail- 


able. The  tests  with  coal  were  tuade  at  93  and  119  horse- 
power. The  results  of  the  tests  are  given  briefly  (see 
Table  I,),  and  also  in  detail  for  one  oil  and  one  coal  test  :— 


Table  I. 


Dimensions  of  Boiler : 

fi  ft.  diameter,  18  ft.  long  : 

100  Tubes,  25  ins.  diiimeter  : 

Grate  Surface,  46'5  sq.  ft. 


1.  Duration,  hours 

2.  Hni'se-power 

.'i.  Steam  pressure  (gauge),  11) 

4.  Feed  temperature.  °  F 

in.  Chimne.v  temperature,  °V 

5.  Quality  of  steam 

fi.  Moisture  in  coal,  per  cent 

7.  Ash  in  coal,  per  cent 

«.  Times  fire  was  cleaned 

'.>.  ( 'oal  per  hour  per  sq.  ft.  of  urate,  lb 

10.  Coal  per  hour  per  sq.ft.  of  heatint 

surface,  lb. 

11.  Oil  per  hour  per  sq.  ft.  of  healing 

surface,  lb. 

12.  Dry  steam  per  hour  from  and  at 

212°  F.  per  sq.ft.  of  heatinp:  sur- 
face, lb. 

13.  Heating  surface  per  h.-p..  sq.  ft. . 
If.  Total  dry  steam  per  lb.  of  fuel,  as 

tired  from  and  at  212"  F.,  11). 
13.  Per  cent,  of  steam  tised  by  burner 
IB.  Net  lb.  of  dry  steim  per  lb.  of  fuel, 

as  fired  fro)i)  and  at  212^  V. 


Beanmont  Crude  Oil. 


"  No.  1  Buckwheat "  Coal 
(Anthracite) . 


Nov.  27. 

Night  of 
NoT."i:7— 28. 

Nov.  28. 

Night  of 
Nov.  28—29. 

Nov.  29. 

Dec.  12. 

Dec.  13. 

3-5 

s 

11 

13 

11 

12 

12 

146-9 

112-7 

189-7 

138-0 

220-1 

92-C 

119.1 

87 

SB 

86 

86 

86-5 

84-5 

86-5 

69 

91) 

70 

90 

74 

08 

72 

371 

3';0 

3'.)S 

370 

425 

389 

305 

Di-y 

Dry 

Diy 

Dry 

Dry 

Dry 

Dry 

0-2 
18-0 

■■ 

'  * 

l(;-2 

, . 

Once 

Twice 

., 

. , 

,  , 

7-i:b 

10-11) 

•• 

•• 

•• 

0-1S2 

0-217 

0-181 

0-133 

0-2'20 

0-103 

0-203 

.. 

.. 

2-73 

2-09 

3-32 

2-iJ6 

4-08 

1-72 

2-21 

i2-i; 

15-211 


3-0 
l(-7t 


IB- 
IS- 


3-1 
15-05 


9-8 
15-55 


4-S 
IfSO 


13-5 
13-71 


3-5 
15-10 


R-43 
15-49 


4-8 
14-73 


20-1 
9-17 


9-17 


15-e 

8-94 


8-94 


Table  II. 


" 

Best  Senii-Bituminons. 

Bituminous 
Coals 
rained 

Small  Sizes  of  Anth)-acite. 

Pittsburg 

Bitu)uino))s 

))sed  in 

Mills 

of  Ponisyj. 

va))ia  and 

.\tla))tic  Ocean  Tralflc  and 

Mills  of  Eastern  and 

Middle  States. 

west  of 
Ohio  and 

used  in 

Western 

and  South- 

Culm. 

No.  3 
Buck- 

No. 2 
Buck- 

No. 1 
Buck- 

IIa)id- 

Mechanical  Stokers 

and  Patent 

Furnaos 

introducing 

Air  over  Fire. 

Western 
States. 

wheat  or 
JJarley. 

wheat  or 
Kice. 

wheat 
and  Pea. 

on  Great 
Lakes. 

iij-ed. 

Ash  10% 

Ash  5  % 

1 

2 

3 

4 

3 

)> 

7 

8                9 

ID 

1.  Pounds  evaporation  per  lb.  of  wetj 

7 '3 

7-75t 

8-25t 

S-50t 

8-75 

9 -.50 

10-00 

10-50 

11-fo 

co!]l  from  .and  at  212°  F.,  at  about  10 

sq.  ft.  of  heatinK  surface  per  lioiler 

horse-power. 

2.  Pounds  evapors-tion  per  lb.  of  Beau- 

14-8 

14-8 

14-8 

14-8 

14-8 

11-8 

11-8             11-s 

14-8 

tuo])t  oil  from  and  at  212°.  at  about 

10  sq.  ft.  of  heating  surface  per 

boiler  horse-power. 

3.  Ratio  of  evaporation  of  oil  to  coal  = 

1-97 

1-91 

1-79 

1-74 

1-iS) 

1-611 

1-4S 

1-41 

1-33 

line  2 -H  line  1  =  B. 

4.  Nujuber  of  barrels  of  oil  equivalent 

:;-5f 

3-04 

3-90 

4-110 

4-12 

4-40 

4  70 

4-94 

5-13 

to    a.   2,-240-lb.  ton  of  wet  coal  = 

2,240  -T-  (3S2'  E)  =  N. 

1 

Equivalent  Price 

Of  Oil  per 

Barrel  of  4 

i  V.S.  Ralls.  = 

=  Pc-T-N^Po. 

Dols. 

Dols. 

Dols. 

Dols. 

I'ols. 

Dols. 

Dols. 

Dols 

Dols 

Dols.    1 

'l.OU  

0.29 

0.-28 

0.20 

0.25 

0.25 

0.-23 

0.-21- 

0.20 

0.19     ' 

1.511  

0.43 

0.41 

0.39' 

0.38 

()..36 

0.34 

0.32 

0.30             0.-29 

l-    Price  of  coal-) 
,:}■    per  ton  of  •    Pe     -* 
,M    2,240  1b.     ) 

*)  .00 

0.56 

0.B5 

0.51 

0.60 

0.49 

0..t5 

0.4". 

0.4O             0.39 

2.50 

0.71 

0.09 

(l.lil 

0.62 

0.60 

0.56 

0.63 

0.50             0.49 

3.00  

0.S5 

0.82 

0.77 

0.73 

0.73 

0.67 

0.04 

l).60             O.SS 

3..")0 

0.99 

0.90 

0.90 

0.87 

0.S3 

0.7S 

0.75 

0.71             0.6s 

11. 

4.01)     

1.13 

1.10 

1.02 

1.00 

0.97 

0.90 

0.85 

0.81             0.77 

12.  J                                          '4.50 

1.28 

1.2S 

1.16 

1.13 

1.09 

1.01 

0.96 

0.91             0..S7 

I 


•Weight  of  oil  per  g.ill.  =  7-110  lb.    Weight  of  oil  per  barrel  of  42  U.S.  galls.  =  3-22  lb.     ^    ^        ,,        ,  ,     ,        .        , 

t  These  figures  ]-efc)-  to  net  evaporation  after  allowiiig  for  steam  consumed  to  produce  the  forced  di-anght  neeessui-y  for  bu)  )in)g  the  fuel, 

J  liy  "  wet  coal "  is  nteaut  coal  containing  3  i)er  ce))t.  of  water. 


The  results  obtained,  lead  to  the  fdllowing  eonelusious : — 
The  combustion  of  the  oil  by  the  burner  was  practically 
perfect,  since  the  heat  accounted  for  by  the  steam  produc- 
tion, the  hot  gases  flowing  to  the  cliimney,  and  a  leasonable 
allowance  for  radiation,  represents  about  98  per  cent,  of  the 
total  heat    of   combustion    of  the  oil.     The   boiler  utilised 


about  78  per  cent,  of  the  heat  of  the  oil  fuel,  which  repre- 
sents the  best  average  boiler  practice,  and  the  percentage  fl4 
steam  consumed  by  the  burners  was  a  minimum  for  steainP 
jet  burners.  For  the  tests  at  189  and  'J20  horse-power, 
there  was  no  excess  of  air  over  that  necessary  for  complete 
combustion;  consequently  the  net   evapoi-atiou  of  14-8  lb 
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of  water  per  lb.  of  oil  may  be  considered  to  represent  the 
best  economy  that  is  to  be  expected  from  the  use  of  oil  .-<s  a 
fuel  with  steam-jet  burners. 

The  coal  used,  afforded  11-6  per  cent,  of  ash,  and  14,G80 
B.T.I',  per  lb.  of  combustible  when  burnei  in  oxygen  in  a 
calorimeter,  and  in  the  tests,  practically  complete  combus- 
tion was  effected.  The  results  correspond  to  un  evaporation 
of   11-79  lb.  from  and   at  212T.   per  lb.  of  combustible, 


corresponding  to  the  excellent  boiler  efficiency  of  77*  G  per 
cent.  Had  the  dr.aught  been  sufficient  to  burn  enough 
coal  per  hour  to  produce  about  a  horse  .power  per  sq.  ft.  of 
heating  surface,  as  in  the  case  of  the  1S9  horse-power  test 
with  oil,  the  boiler  efficiency  would  probably  be  reduced,  on 
account  of  the  greater  velocity  of  the  heated  gases  over  the 
heating  surface,  resulting  in  a  higher  chimney  temperature, 
and  hence,  the  waste  of  a  greater  proportion  of  the  heat  of 
combustion.  Such  reduction  would  probably  have  made 
the  evaporation  per  lb.  of  wet  coal  only  about  8 '.5  lb.,  but 
had  the  percentage  of  moisture  in  the  coal  been  tlie  average 
amount,  3  per  cent.,  the  evaporation  would  have  been  about 
8 -75  lb. 

Comparison  of  Fuel  (^ost  iif  Oil  <md  Coal. — In  Table  II. 
is  shown  the  price  at  which  the  oil  should  be  sold  to  be 
equivalent  iu  cost  of  fuel  to  the  coals  described,  at  assured 


Fig.  4. 


prices  for  the  latter.  The  evaporative  figures  represent  the 
best  average  results  from  the  coals  with  the  best  boilers, 
when  the  latter  yield  a  horse-power  with  about  10  sq.  ft.  of 
heating  surface. 

Advantages  of  Oil  Fuel. — The  author  considers  that, 
ipart  from  the  difference  in  the  cost,  the  chief  advantages 
li  oil  fuel  are  saving  of  labour,  and  in  furnace  repairs,  and 
le  considers  that  there  need  be  no  apprehension  of 
■hortening  the  life  of  boilers  by  the  use  of  oil. — A.  S. 

Carbides  that  are  Decomposed  by    Water.     H.   Jloissan. 

Zeits.  fur  Elektrochem.,  1902,  S,  [:}],  -IG — IS. 

'Jlhitmi  carbide.   Li„C;,  obtained  by  heating  a  mixture  of 

harcoa!  and  a  lithium  salt   for  a  short  time  in  the   electric 

iirnace  at   4U0  volts   aud  .50   amperes,  is   transparent   and 

:  jrystalline.     1  kilo,  yields  .5.?7  litres  of  acetylene  on  decom- 

I  josition   with  water.     Lithium    carbide  is  a  very   strong 

I  i;ducing  agent. 


Potassium  carbide,  K.^Cj,  cannot  he  obtained  in  the 
electric  furuace  j  it  is  prepared  by  passing  acetylene  into  a 
solution  of  potassium  in  liquid  ammonia  at  —  40^  C.  It 
behaves  like  sodium  carbide. 

Barium  carbide,  IJaCo,  and  strontium  carbide,  SrCo,  behave 
like  calcium  carbide.  Aluminium  carbide,  AI4C3,  and 
beryllium  carbide,  Be.,C,  are  prepared  by  heating  a  mixture 
of  charcoal  and  the  metal  in  the  electric  furnace.  They  are 
decomposed  by  water,  with  formation  of  the  corresponding 
hydroxide  and  methane. 

Manganese  carbide,  ilnjC,  gives  with  water  a  mixture 
of  methane  and  hydrogen.  Yttrium  carbide,  YCo,  and 
thorium  carbide  give  a  mixture  of  acetylene,  ethylene, 
methane,  and  hydrogen,  as  does  also  uranium  carbide, 
UoCj,  but  together  with  liquid  and  solid  hydrocarbons. 
Cerium  carbide,  CeC^,  and  lanthanum  carbide  give  a  mixture 
of  acetylene,  ethylene,  and  methane,  with  liquid  and  solid 
hydrocarbons.  Neodymium,  praseodymium,  and  samarium 
carbides  give  with  water,  methane,  acetylene,  and  ethylene. 

Certain  metals,  such  as  gold,  bismuth,  tin,  do  not  dissolve 
any  carbon  in  the  electric  furnace.  Molten  copper  takes  up 
only  a  small  quantity,  but  sufficient  to  modify  its  properties. 
Silver,  at  the  temperature  of  evaporation,  dissolves  some 
carbon,  but.  on  cooling,  the  latter,  for  the  most  part, 
separates  out.  Like  iron,  it  increases  in  volume  on  passing 
from  the  liquid  to  the  solid  condition.  Aluminium  behaves 
in  a  similar  manner.  The  platinum  metals  at  the  tempera- 
ture of  evaporation  readily  dissolve  carbon,  but,  on  cooling 
to  the  solidification  point,  the  latter  separates  out  as 
graphite. — A.  S. 

[Molorl  Spirit ;  Determination  of  Benzene  and  Alcohol 
in  Denatured .     ().  Sa-.ire  and  II.  Hauow. 

Sec  under  XXIII.,  pai/c  3«7. 

English  Patents. 

Gas  Dciisifi/ing  and  F.ihaustinff  Apparatus.     A.  .Scholl, 
Mannheim,  Germany.     Eng.  Pat.  25,521,  Dec.  13,  1901. 

I.\  gas  exhausting  apparatus  where  "  liquid  packing  "  ami 
valves  are  used,  zig-zag  pipes  or  other  resistances  for  the 
liquid  are  interposed  between  the  suction  conduit  and  the 
suction  valve,  and  between  the  connecting  pipe  and  the 
pressure  valve. — J.  AV.  H. 

Smoke-preventing  Apparatus.  K.  II.  Burns,  Brooklyn, 
U.S.A.  Eng.  Pat.  8934,  May  15,  1900. 
Thk  claims  are  for  the  use,  in  the  upper  casing  or  hood  of 
a  vertical  boiler,  of  iin  inlet  chamber,  which  conforms  to  the 
shape  of  the  hood,  for  the  admission  of  air,  or  other  medium 
for  assisting  combustion,  which  is  distributed  by  outlet 
pipes  connected  by  universal  joints  to  the  inlet  chamber, 
and  having  shields  at  the  discharging  ends. — W.  C.  H. 

Smnhc-consuming  Apparatus  for  Steam-boiler  and  other 
Furnaces.  .J.  Alvcs  and  The  British  Fuel  Economiser 
and  Smoke  Preventer,  Ltd.,  both  of  Loudon.  Euf  Pat 
30.50,  Feb.  12,  1901. 

Ix  the  known  kind  of  smoke-consuming  apparatus  wherein 
heated  air  is  supplied  to  the  furnace  under  the  action  of 
steam  jets,  the  bridge  is  formed  with  alternate  passages  for 
cold  and  heated  air.  The  cold  air  is  heated  by  the  hot 
surfaces  of  the  bridge,  aud  is  delivered  close  to  the  steam 
jets.  The  superheater  for  the  steam  is  formed  separately 
from  the  bridge,  so  as  to  be  easily  removable.  The  per- 
forated steam  outlet  pipe  may  be  combined  with  the 
superheater  pipe.  The  steam-supply  cock  and  the  air- 
admission  regulator  may  be  connected  together  by  a  hand 
lever,  so  that  the  supply  of  each  may  he  simultaneously 
regulated. — K.  S. 

Kilus  ;  Improvements  in  Coke .     A.  Gobiet,  Ostrau 

Moravia.  Eng.  Pat.  9294,  May  19,  1900. 
In  an  arrangement  of  contiguou.--  kilns,  worked  in  pairs,  iu 
order  to  ensure  the  equal  distribution  of  the  heatinn-  gases, 
the  bottom  channel  common  to  two  kilns  is  divided  longi- 
tudinally by  a  partition,  and  the  part  nearer  the  stoke-hole 
is  again  divided  by  a  transverse  partition  into  two  parts, 
which  communicate  through   openings  in   the   longitudinal 
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partition.  The  inventor  also  claims  the  arrann^ement  cf  a 
common  gas-collecting  channel  above  the  vault  of  each 
pair  of  kilns,  which  is  divided  by  a  transverse  partition,  and 
communicates,  on  the  one  hand,  with  the  vertical  channels 
in  the  walls  leading  the  gases  from  the  bottom  channel, 
thus  beating  the  upper  part  of  the  kiln,  and,  on  the  other 
hand,  this  common  gas  connecting  channel  communicates 
with  the  main  discharge  channel  of  the  series  of  kilns. 

— W.  C.  II. 

Ovens  ;  Improvements  in  or  relating  to  Coke .  Simon- 
Carves  By-Product  Coke-Oven  Construction  and  Working 
Co.,  Ltd.,  Manchester.  From  Soeiete  Anonynie  de 
Carbonisation,  Paris.     Eng.  Pat.  22,a3I,  Nov.  13,  1901. 

The  sole  and  walls  of  the  coke-ovens  are  provided  with 
separate  groups  of  heating  passages,  tlie  groups  not  being 
common  to  each  other,  but  all  communicating  at  their 
ends  with  a  common  outlet  flue.  The  length  of  each  section 
or  group  is  such  that  the  gas  introduced  therein  is  com- 
pletely burned  before  its  exit,  each  group  being  provided 
with  a  controllable  gas  inlet  or  inlets  and  an  air-supply 
passage  or  passages.  These  heating  passages  form  separate 
horizontal  heating  zones,  whereby  varying  degrees  of  heat 
may  be  ap]ilied  at  will  to  different  levels  in  the  ovens. 
Three  different  arrangements  of  such  flues  are  described 
and  claimed.— R.  S. 

Peat  Slacks;  Process  for  the  Manufticture  of 
G.  Hartmann,  Munich.     Eng.  Pat.   C2G0,  March  2."),  1901. 

AiR-DRiKD  peat  is  first  finely  divided  or  ground  to  a  powder, 
and  then  roasted  in  an  open  vessel,  iu  the  pre.sence  of  air, 
at  a  temperature  rising  slowly  to  about  220°  C,  whereby 
the  organic  substances  are  preserved,  and  only  the  easily 
volatile  ]iroducts  of  decomposition  are  removed.  The 
material  is  finally  pressed  in  moulds  ^^'ithout  the  addition 
of  ariv  binding  agent,  so  as  to  form  the  blocks  required. 

— B.  S. 

Fuels  or  Briquettes.     H.    A.    Costertou,   Brighton.     Eng. 
Pat.  17,828,  Sept.  6,  1901. 

CoAi.-DusT,  coke-dust,  or  similar  material,  is  worked  in 
with  a  matrix  composed  as  stated  below,  and  the  mixture 
is  moulded  into  briquettes.  From  3  to  .5  parts  of  the 
dust  to  2  parts  by  weight  of  the  matrix,  after  evaporation 
of  water,  are  suitable  proportions.  The  matrix  is  formed 
by  softening  wood  shavings  or  waste  by  means  of  boiling 
water  or  steam,  and  then  reducing  to  pulp  in  a  disintegrating 
machine,  which  is  also  supplied  with  a  considerable  pro- 
portion of  waste  paper  or  fibrous  material.  The  coarse 
pulp  produced  in  the  disintegrator  is  transferred  to  a 
mixing  machine,  wherein  a  further  quantity  of  sawdust  or 
other  wood  waste  is  introduced.  The  whole  mass  becomes 
of  the  consistency  of  batter,  and  constitutes  the  matrix. 
After  incorporation  with  the  coal-dust,  &c.,  surplus  water 
is  drained  oft  before  moulding.  The  disintegrator  or 
pulping  machine  should  have  a  tearing-  rather  than  a 
chopping  action,  as  it  is  important  not  to  break  the  length 
of  the  fibre  of  the  paper  or  wood,  &c.  employed. — J.  A.  B. 

Peat    Blocks ;   Composite    .      W.    A.    Milne,    York, 

Ontario,  Canada.     Eng.  Pat.  26,271,  Dec.  23,  1901. 

The  blocks  are  made  of  about  50  per  cent,  of  air-dried 
peat,  25  to  40  per  cent,  of  artificially  dried  peit,  and  about 
2^  per  cent,  of  a  cereal  flour,  or  of  any  suitable  binding 
medium. — K.  S. 

Combustible  Substances ;  Process  of  Increasing  the  Heat- 
ing    Potcer    of    ,    and    the    Manufacture    of  s  ltd 

Substances.  A.  Kahn,  Hehustedt,  and  M.  Heberlcin, 
Eisenach,  both  in  Germany.  Eng.  Pat.  19,499,  Sept.  30, 
1901. 

It  is  stated  that  after  the  following  treatment,  poor  fuels, 
such  as  brown  coal,  peat,  rubble,  sawdust,  &c.,  ignile  more 
easily,  and  have  a  higher  heating  effect,  whilst  even  the 
heating  power  of  good  fuel,  such  a?  coal,  is  increased.  A 
mixture  is  made,  having  in  the  case  of  the  poor  fuels  about 
the  following  composition  :— Calcium  carbonate  or  sulphate, 
50  per  cent. ;  coal  dust,  15  per  cent. ;  the  poor  fuel,  35  per 
cent.     To  50  kilos,  of  this  mixture  is  added  a  solution   of 


100  grms.  of  nitric  acid  in  10  litres  of  water,  and  the  whole 
is  thoroughly  mixed.     Then   100  grms.   of  crude  glycerin 
diluted  \vith  10  litres  of  water  arc  added,  and  the  whole  is 
again   mixed.     There  is   said   to  be  thus  formed  a  nitro- 
glycerin compouud  (not   a   pure  nitroglycerin),   enclosing 
or  surrounding,  in  the  presence  of  the  calcium  ftdt,  the  coal 
substiince.     The   mixture  is  slightly  pressed  together  and 
!   dried  in  the  air  to  render  it  readv  for  use. 
I        When  ignited,  this   combustible   is   stated  to  behave  as 
j   follows  ; — The  gases,   derived  from    the   nitroglycerin-like 
combinations,  burn   al  first  on  the  surface,  and  produce  an 
intense  heat,  by  which  the  carbonaceous  constituents  in  the 
interior   are  coked,   and  the  enclosed  water   molecules  are 
vaporised   and  superheated.      The   water-vapour  combines 
■   with    the   glowing    coked   coal   to  form  a   gas   similar  to 
I    Dowson  producer  gas,  which   produces  very  strong  combus- 
I  tion. — J.  A.  B. 

(-oal ;    An    Improved    (Composition   for  Use  with ,    to 

Increase   its    Efficiency.     H.    II.  Lake,  London.     From 
Koale   Sava  Manufacturing  Co.,    Boston,   U.S.A.     Eng. 
'\        Pat.  25,173,  Dec.  10,  1901. 

A  coMrosiTiON  is  prepared  consisting  of  a  mixture  of 
2,000  lb.  of  "  coarse  fine  "  salt,  1 00  lb.  of  copperas,  25  lb.  of 
powdered  charcoal,  15  lb.  of  saltpetre,  and  15  lb.  of  bicar- 
bonate of  soda.  This  composition  is  sprinkled  upon 
burning  coal,  about  3  lb.  of  the  composition  being  sufficient 
for  1  ton  of  coals. — 1!.  S. 

Furnaces    Burning    Naphtha    Itesidue.     C.    Spiegel, 
St.  Petersburg.     Eng.  Pat.  1999,  Jan.  29,  1901. 

The  hearth  is  constructed  with  a  central  vertical  channel, 
into  which  the  naphtha  residues  are  led  by  a  pipe,  and  with 
a  number  of  hemispherical  protuberances,  each  perforated 
with  an  air  passage,  funnel-shaped  at  top,  and  supplied 
with  air  under  blast  from  a  chamber  beneath  the  hearth, 
The  pipes  can  be  disconnected  and  the  hearth  lowered  by 
means  of  levers,  so  that  it  can  be  lifted  out  for  cleaniog 
and  temporarily  replaced  by  another.  The  residues, 
ignited  ou  the  hearth,  yield  a  flame  having  unburnt 
particles,  which  are  projected  by  the  air  blast  against  s 
vault  arranged  above.  Air  is  supplied  in  regulated  quan^ 
titles  from  slit  air-supply  tubes,  which  traverse  the  walls  of 
the  \ault  and  the  posterior  circulating  chamber,  iu  which 
the  working  flame  is  formed.  The  purpose  of  the  air  tubos 
is  to  ensure  an  intimate  and  progressive  mixing  of  air  with 
the  gases  of  the  uaphtha  residue.  The  hearth  is  intended  for 
apidication  to  furnaces  for  annealing,  warming,  tempering, 
welding,  smelting,  glass  manufacture,  &c. — J.  A.  B. 

Liquid  Fuel;  Heating  Devices  for  Use  icith  . 

A.  R.  Scherding,  Paris.     Eng.  Pat.  3849,  Feb.  22,  1901. 

The  apparatus  comprises  a  series  of  injectors,  in  which 
steam  or  compressed  air  enters  from  an  annular  passage 
into  a  central  tube,  provided  with  a  liner,  with  screw 
adjustment,  by  means  of  which  the  width  of  the  annular 
opening  into  the  central  tube  may  be  accurately  set,  according 
to  the  pressure,  &c.  of  the  steam  or  compressed  air.  By 
means  of  one  such  injector,  the  liquid  fuel  is  drawn  into  a 
central  tube,  and  the  mixture  of  steam  or  air  and  fuel  passes 
from  the  end  of  this  tube  into  an  annular  space,  with  helical 
/guides,  surrounding  a  tube  at  light  angles  to  the  first.  It 
enters  this  second  tube  by  an  annular  passage  (forming  » 
second  injector),  and  a  further  supply  of  air  is  injected,  by 
means  of  steam  or  compressed  air,  through  a  second  annular 
passage,  forming  a  third  injector  a  little  in  advance  of  the 
first  passage.  Air  is  drawn  in  through  a  row  of  openings 
still  further  in  advance,  and  the  month  of  the  tube  passes 
intn  the  firebox  of  the  boiler  or  furnace.  The  opposite  end 
of  this  tube  is  eith  T  fully  open,  so  that  air  may  be  drawn 
in  to  mix  with  the  combustible  mixture,  or  a  steam-  or  air- 
injector  is  fitted  in  front  of  it.  The  annular  spaces  and  the 
tubes  have  their  walls  suitably  inelin3d  to  direct  the  streams 
of  air,  &.•;.  in  the  proper  course.  The  aim  is  to  provide 
perfect  regulation  of  the  composition  of  the  combustible 
mixture,  so  that  liquid  fuels  of  very  varying  compositiou 
may  be  employed.  Examples  are  given  of  iustallations  of 
the  apparatus  ou  different  types  of  boiler. — J.  A.  B. 
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Furnaces    or   Kilns ;    Generator    or    Bec/cneralhe   . 

J.  H.  Brearley,  LoDgwood,  near  Iluddcrsfiekl.     Ping.  I'at. 

3266,  Feb.  15,  1901. 
The  waste  gases  from  the  furnace  pass  throngli  a  nniubcr 
of  horizontal  passages  formed  by  tiles,  slabs,  or  bricks  on 
each  side  of  the  furnace,  and  finally  escape  at  the  bottom 
to  the  exit  flue.  The  air  required  for  combustion  passes  up 
a  number  of  vertical  tubes  or  passages  which  traverse  the 
waste  gas  passages,  and  thus  absorbs  heat  from  the  waste 
gases.  Dampers  at  the  top  of  the  air  passages  regulate 
the  amount  of  air  admitted.  The  vertical  air-tubes  are 
made  of  short  lengths,  with  reduced  or  recessed  ends,  which 
fit  into  sockets  in  the  dividing  w.alls  of  the  waste  gas 
passages  ;  and  the  joints  are  sealed  with  a  little  fireclay. 
The  invention  is  described  by  reference  to  a  drawing  of  a 
gas-retort  furnace. — J.  A.  B. 

Liquid  Fuel  Furnaces.     O.  Lindemann,  London.     From 
E.  Kortiug,  Hanover,     FiUg.  Pat.  24,928,  Dee.  6,  1901. 

The  liquid  fuel  is  heated,  by  passing  it  through  a  coi!  in  a 
box  through  wliich  superheated  steam  circulates,  to  .<i 
temperature  above  that  at  which  it  develops  vapour  under 
atmospheric  pressure,  but  below  that  at  which  it  gives  oil' 
vapour  under  the  considerable  pressure  at  which  it  is  forced 
through  the  coil  and  pipe  leading  to  the  spraying  nozzle  in 
the  front  of  the  furnace.  Thus  the  oil  iis  it  issues  from  the 
spraying  nozzle  is  split  up  into  small  particles  by  the  vapour 
formed,  and  these  become  intimately  mixed  with  the  air 
supplied  through  openings  in  the  front  of  the  furnace  and 
deflected  against  the  stream  of  oil  particles.  The  latter 
are  said  to  enter  into  perfect  combustion  without  any 
production  of  smoke. — J.  A.  B. 

Furnaces ;  Improvements  in .     F.  Weber,  .lunr., 

Berhn.     Eng.  Pat.  2.5,152,  Dec.  10,  1901. 

Two  secondary  air  supplies  are  used  to  consume  the  smoke. 
The  furnace  has  two  grates,  a  back  one  which  is  horizontal, 
and  a  front  one  which  slopes  cpwardly  towards  the  door, 
through  which  the  primary  air  supply  enters.  The  top  wall 
curves  downwards  so  as  to  form  a  narrow  passage  at  the 
back  of  the  inclined  grate ;  and  a  fire-bridge  rises  above  the 
borizontal  grate  to  form  another  narrow  pa.ssage  at  its  upper 
extremity.  One  or  more  air-admissiou  tubes  at  the  bottom 
of  the  ashpit  communicate  with  a  vertical  tube  which  opens 
nto  a  cbiimber  above  the  top  wall.  From  this  chamber 
the  air  escapes  through  a  number  of  short  passages  to  the 
part  of  the  furnace  above  the  inclined  grate.  ( )ther  air- 
apply  tubes  pass  below  the  ashpit  to  the  interior  of  the 
ire-bridge,  from  which  the  air  fasses,  by  means  of  short 
jassages,  to  that  part  of  the  furnace  above  the  horizontal 
frate. — K.  S. 

Bu7isen  Burners.     W.  Kappel,   Berlin.     Eng.   Pat.  18,260. 
Sept.  12,  1901. 

The  burner  tube  is  made  with  the  mouth-end  slightly  curved 
ind  is  mounted  in  a  stem  in  which  it  slides  or  turns  round 
LB  required.  The  stem  can  also  be  fitted  adjustably  in  any 
ine  of  a  number  of  boles  in  a  stand,  or  the  burner  tube  may 
■e  fitted  directly  into  one  of  these  holes.  In  either  case,  a 
et-screw  or  set-screws  may  be  used  to  fix  the  burner  tube 
J  the  desired  position. — J.  A.  B. 

hmsen  and  like  Burners.     W.  .Sehaefer,  Hamburg.     Eng. 
Pat.  26,599,  Dec.  30,  1901. 

BiNSEM  burner,  in  which  the  size  of  the  mixing  chamber 
ad  the  number  and  area  of  the  air  inlets  can  be  reduced, 
he  lower  part  of  the  mixing  chamber  consists  of  a  holknv 
verted  truncated  conical  body,  which  can  be  screwed  up 
id  down  upon  the  externally  threaded  gas  nipple,  and  is 
■ovided  with  three  series  of  air-inlet  perforations  at 
fferent  heights.  Inside  the  chamber  are  two  loosely 
aced,  superimposed  hoods,  arranged  base  downwiirds  in 
ch  positions  that    the  air-inlet   holes   coincide   with  the 

iuiular  passages  between  the  hoods,  the  top  of  the  gas 
pple,  and  the  conical  top  of  the  mixing  chamber,  above 
iicb  the  usual  Bunsen  mixing  tube  rises.  By  screwing 
e  whole  burner  up  or  down  upon  the  gas  nipple,  the 
Illume  of  air  admitted  can  be  regulated  as  desired.— II.  B. 


Water    Gas  and  Semi-Water  Gas;  Manufacture  of , 

and  Apparatus  therefor.  J.  C.  H.  Kramers,  Mastricht, 
and  J.  G.  Aarts,  Dongen,  Holland.  Eng.  Pat.  2750, 
Feb.  8,  1901. 

Two  generators,  each  having  a  regenerator  behind  and  above 
it,  are  placed  side  by  side,  the  regenerators  opening  at  the 
top  into  a  common  chamber  which  communicates  through 
a  valve  with  an  economiser.  Air,  blown  through  the 
economiser,  is  led  by  a  four-branched  pipe  into  the  gene- 
rators, both  above  and  below  the  fuel  therein.  .Steam-pipes 
enter  the  generators  below  the  fire-bars,  and  pipes  are  pro- 
vided for  leading  off  the  water-gas  from  the  same  place, 
A  four-way  distributing  cock  controls,  by  means  of  a  singlo 
lever,  the  valve  between  the  regenerators  and  the  economiser, 
the  hot-air  inlets  to  the  generiitors,  the  steaia-inlets,  the 
water-gas  exits,  and  the  governor  of  the  blowing  engine. 
When  the  apparatus  is  in  operation,  both  generators  being 
in  use,  with  the  economiser  valve  and  all  the  air-v.alves 
open  (the  carbon  monoxide  formed  being  burned  by  the  air 
admitted  above  the  fuel),  the  fuel  in  the  first  generator  only 
is  covered  with  a  layer  of  fresh  fuel  from  the  charging 
hopper.  The  economiser-  and  iiir-valves  arc  all  closed  ; 
steam  is  admitted  to  the  first  generator ;  the  gas  produced 
is  led  up  through  the  first  regenerator,  down  the  second, 
through  the  incandescent  fuel  in  the  second  generator,  and 
out  through  the  gas-pipe  of  the  latter  to  the  purifiers.  After 
another  period  of  hot  blow,  the  second  generator  is  charged 
with  fresh  fuel,  .and  the  above  operations  are  repeated  in 
the  reverse  directiori. 

In  making  semi-water  gas,  the  two  regenerators  aro 
omitted.  A  mixture  of  air  and  steam  is  blown  upwards 
through  the  generator  which  has  just  received  a  fresh  layer 
of  fuel ;  the  gas  produced  is  passed  downwards  through 
the  incandescent  fuel  in  the  second  generator,  and  then 
through  an  economiser  and  a  preliminary  air  heater. 

— H.  B. 

Carburettors  for  Hydrocarbon  Motors.     M.  Foidart, 
Antwerp.     Eng.  Pat.  5156,  March  11,  1901. 

A  cvi.i.NDER,  the  lower  end  of  which  is  attached  to  a  pipe 
leading  to  the  explosion  chamber  of  the  motor,  is  provided 
with  numerous  perforations  in  its  upper  half,  and  is  sur- 
rounded by  a  circular  wick,  the  lower  portion  of  which 
rests  in  an  annular  chamber  filled  with  petrol.  Within  the 
cylinder  is  arranged  a  non-perforated  cylindrical  sleeve, 
which  may  be  adjusted  to  any  desired  height,  thus  covering 
over  any  desired  number  of  the  perforations  in  the  walls  of 
the  cylinder.  A  valved  piston  works  up  and  down  within 
the  cylindrical  sleeve,  the  piston  rod  passing  out  through  a 
stuffing-box  forming  the  top  of  the  cylinder.  Each  time 
the  piston  is  depressed,  air  is  drawn  through  the  petrol- 
saturated  wick  and  through  the  perforations  in  the  upper 
part  of  the  cylinder;  on  the  return  stroke,  the  carburetted 
air  passes  through  the  valves  of  the  piston  ;  and  the  next 
stroke  forces  the  mixture  into  the  explosion  chamber  of  the 
motor.  The  reservoir  communicating  with  the  carburettor 
is  provided  with  a  float,  which,  when  the  level  of  the  petrol 
has  fallen  to  a  predetermined  point,  depresses  a  lever,  the 
other  end  of  which  opens  the  valve  controlling  the  main 
petrol  supply.  When  the  reservoir  has  filled  sufliciently,  a 
counter-weight  presses  down  the  valve  end  of  the  lever 
cutting  off  the  supply.— H.  B. 

Gas;  Manufacture  of .     F.   W.   C.   Schniewiud,   New 

York  City.     Eng.  Pat.  17,494,  Aug.  .31,  1901. 

The  invention  relates  to  an  improvement  of  the  method  of 
gas  manufacture  protected  under  Eng.  Pat.  10,588  of  I&UO 
(this  Journal,  19UU,  814),  and  is  carried  out  by  the  aid  of 
plant  described  in  a  simultaneous  application  for  letters 
patent  (Eng.  Pat.  17,510  of  1901  ;  this  Journal,  1901, 
1197).  Water-gas  is  added  to  the  richer  of  the  two 
portions,  into  which  the  gaseous  products  from  coke-ovens 
are  separated ;  and  the  producer-gas,  which  is  maLj 
iutermlttently  with  the  water-gas,  is  added  to  the  poorer. 
TheM'ater-gas  serves  to  increase  the  volume  of  the  first 
portion,  which  is  for  use  as  illuminating  gas,  and  also  to 
reduce  the  proportion  of  sulphur  impurities  in  it.  The  pro- 
ducer-gas serves    to   increase    the   volume   of   the   second 
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jjortion,  which  i.s  used  for  heating  the  eokc-oveus.  The 
poorer  or  second  portion  of  the  gas  from  the  coke-ovens 
may  be  washed  with  oil,  and  the  benzol  so  recovered,  used 
for  enrirhing  the  iiluminatint;  ga«. — J.  A.  1!. . 

i 

Giisfs  ;  Mel/iiidnf  and  Apparatus  for  Purifi/iiHi .      C. 

1).  Abel,  London.     From  J.  Saltar,  l'hihideli>hia,  U.S.A. 
,  Kng.  I'at.  li),S2G,  Oct.  4,  1901. 

Tin;  ga>^fS  are   passed  throujih  a  drum,  rotated  by  bilt   and   ; 
|lnlley  or    other   means,  having   rigidly  lixed   within    it   a 
clia]ihragni     extending     nearly    to    its     periphery.       Tlie   , 
diaphragm  has   on   one   side  a  number  of  radial  blades,  so   i 
that  the  gases  entering   the  drum  on   the  blade  side  of  tl'C 
diaphragm  are  ]iropelle<l  in  a  radial   dircctirn  at   nearly  the 
same  speed  as  the  parts  of  the  apparatus,  and  theu  over  the 
periphery  of  the  diaphragm  and  back  to  the  central  outlet 
pipe.     Solid,  liquid,   or  semi-liquid   impurities  are    thrown 
out  of  the  gas  by  centrifugal  force  into  the  periphery  ot  the 
drum,  whence    they  are   removed,   either   periodically,   by 
drawing  apart  the  two   halves  of  which  the  drum  is   built 
up,  or  continuously,   by  means  of  water   or  other  liquid,   i 
which   is  supjdied  to  the   annular  trough  which   seals   the   1 
joint   between    the  fixed  gas-inlet  ]ii|ie   and    the   drum-inlet 
socket,  and   is  removed  charged  with   the  impurities  by  an 
overHow  at  the  periphery.— J.  A.  B. 


— .     F.  Paul  and  A.   F.   Ouudlack, 
Kng.  Pat.  2a,7GC,  Xov.  11,  1901. 


Aiit  is  driven  by  a  blower,  actuated  by  weight-operated 
mechanism,  into  a  floating  box,  the  lower  part  of  which  Ins 
lateral  perforations,  b>'  which  the  air  escapes  through  the 
upper  portion  of  tlie  liquid  hjdrocarhon  in  which  tlie  bnx 
floats.  Thus  the  air  is  carburettcd.  The  level  of  the  hydro- 
carbon in  the  caibuiettor,  in  which  the  float  is,  is  controlled 
and  kept  nearly  uniform  by  a  valve  on  the  pipe,  by  whicdi  the 
liquid  enters  from  a  supply  tank,  the  said  valve  beiug  opeiatcd 
by  levers  attached  to  tfce  floating  box.  Jleaus  are  provided 
for  diminishing  the  proportion,  of  hydrocarbon  vapour  in 
the  air-  gas  by  admitting  some  air  above  the  level  of  the 
liquid  in  the  carburettor;  while  the  proportion  may  be 
iiicreased  b_A"  forcing  some  a'r  through  pipes,  which  deliver 
it  through  perforations  at  a  greater  depth  in  the  liquid  than 
those  on  the  floating  box.  A  collapsible  air-tank,  filled 
with  air  at  a  slightly  lower  pressure  than  that  at  which  the 
blower  delivers  it,  automatically  takes  up  the  supply  ot  air 
to  the  carburettor  when  the  weight  operated  mechanism 
runs  down,  thus  affording  time  for  the  latter  to  be  re-wound, 

—J.  A.  B. 


A  I'HLLKT  of  porous  suhstiiiice  impregnated  with  platinum 
black,  and  surrouniled  with  jdatinum  wire,  is  mounted 
Centrally  in  a  bell,  which  is  surrounded  by  an  outer  and 
deeper  hood.  Both  bell  and  hood  have  perforations  for 
the  escape  of  gas.  The  device  is  held  by  means  of  an 
arm  ami  handle,  and  is  brought  over  the  chimney  of  the 
burner  which  is  to  be  lighted.  The  gas  pa.^sing  out  of  the 
chimney  into  the  bell  is  ignited  by  the  action  of  the  pellet, 
wdiereupou  the  lighter  is  removed. — J.  A.  B. 

Gas    lynilion    Devices;    Automatic .      A.    .1.     Boult, 

London.     From  P.  Lehmann  and  T.  A.  Scheele,  Berlin. 
Eng.  Pat.  G611,  March  29,  1901. 

VViiKX  the  tap  of  an  incandescence  gas  burner  is  opened, 
the  chimney  is  not  tilled  uniformly  with  an  explosive 
mixture  of  gas  and  air,  the  zone  of  the  mixture  which  acts 
most  readily  on  an  automatic  igniting  body  varying  more 
or  less  from  the  centre  of  the  chimney  according  to  the 
shape  of  the  mantle,  tN:c.  To  provide  means  for  adjusting 
the  position  of  the  igniter,  a  narrow  cross-bar,  having  cor- 
rugations, notclies,  or  the  like,  is  arranged  across  the 
chimney,  and  upon  this  bar  is  hung  the  autouuitic  igniting 
device.  The  latter  consists  of  a  small  frame,  in  which  the 
igniting  ball  and  threads  are  suspended  ;  at  the  top  is  a 
loop  or  handle,  by  means  of  w  hieh  the  whole  can  be  moved 
from  one  point  to  another  along  the  bar  ;  aud  at  the  foot  of 


the  frame  is  a  snuill  horizontal  guard-plate,  which  prevents 
the  overheating  of  the  igniter  while  the  lamp  is  alight.  The 
crossbar  may  either  rest  across  the  top  of  the  chimney,  or 
it  maj-  be  held  adjustably  in  a  screw-elamp  which  is  attached 
to  the  top  of  the  chimney.  .Vccording  to  a  modification  of 
the  invention,  a  notched  cross-bar  is  attached  by  means  of  ■ 
a  downwardly  bent  extension  to  a  horizontal  guard-plate 
which  can  be  arranged  upon  the  two  prongs  at  the  upper- 
end  of  the  mantle  support.  The  igniting  body,  the  carrier 
of  which  has  in  this  case  no  guard-plate,  is  suspended  iu 
the  desired  position  upon  the  cross-bar. — H.  B. 

Gas     Burners     \ Self-c.rtingnishini]~\.      IL    Hinckley, 
Washington,  XT.S.A".     Eng.  Pat.  2'250,  Feb.  1,  1901.       '-jM 

Thl;  burner  described,  is  designed  to  shut  off  automatically^ 
the  gas  supply  when  the  flame  is  extinguished  aceideutally 
or  otherwise.  A  casting,  which  is  adapted  to  screiv  on  to 
any  ordinary  gas  pipe  or  thj  like,  is  provided  with  two 
gas  passage-,  the  ttne  communicating  with  the  supply  pipe, 
the  othirwith  the  burner  jet,  the  other  ends  of  tl-c  two 
passages  opening  laterally  into  a  side  chamber  attached  to 
the  casting.  Within  this  chamber  a  valve,  consisting  of  a 
thin  disc  of  rubber  or  other  flexible  material,  normally 
closes  the  ends  of  the  two  passages,  being  pressed  against 
them  by  a  coiled  spring,  and  beyond  the  valve  is  fixed  a 
resilient  rubber  cup,  perforated  by  one  or  two  minute  holes. 
When,  by  means  of  a  lever  attached  to  the  outside  of  the 
side  chamber,  the  rubber  cup  is  crushed  inwards,  the  air 
within  it  is  expelled  through  the  minute  holes;  and  when 
the  pressure  is  relieved,  the  resilient  cup  springs  back  into 
its  former  shape,  thus  creating  a  partial  vacuum  inside  the 
cup.  The  suction  withdciiws  the  flexible  valve  from  the 
ends  of  the  gas  passages,  anl  gas  can  now  pass  frum  the 
lower  passage  to  that  leading  to  the  burner  jet.  Ifnlefs 
the  gas  is  lit  at  the  jet,  the  air  rushing  into  the  resilient  ch[i 
through  the  minute  holes  soon  destroys  the  partial  vacuum, 
and  the  valve  again  closes  the  passages,  A  thermostatic 
strip,  consisting  of  an  inner  laj-er  of  brass  and  an  outer 
layer  of  iron,  is  arranged  in  the  neighbourhood  of  the 
flame,  and,  when  heated,  presses  a  rod,  which  passes 
through  one  ot  the  gas  passages,  :igalust  the  flexible  valve 
and  keeps  it  open.  Thus,  when  the  valve  is  opened  by 
means  of  the  lever,  as  above  referred  to,  if  the  gas  he  lit, 
the  thermostat  keeps  the  valve  open  even  after  the  partial 
vacuum  within  the  resilient  cup  is  destroyed;  but  whenever 
the  flame  is  extinguished,  the  valve  is  closed  by  the  spring, 
and  no  gas  can  pass. — H.  B. 

Acettjlene   Gas  Purifiers.      G.  F.  L.  Giles,  Belfast.      Eng. 
Pat.  17,376,  Aug.  28,  1899. 

Tiir:  gas  is  passed  through  a  box,  provided  with  dcflectiiig 
plates,  and  packed  with  cotton-wool,  peat  moss,  or  oilier 
fibrous  material. — J.  .\.  B. 

Acetijlene  Gas  Generators.     J.  L.  Harris,  Jacksonville; 
U.S.A.     Eng.  Pat.  4792,  March  6,  1901. 

A  i:ENEii\TiNO  tank,  with  conical  top,  forms  the  base  of 
the  tank  of  a  bell  gasholder.  T'here  is  a  central  tube 
depending  from  the  bell,  and  through  this  tube  runs  u 
carbide  chamber,  which  conUTUinieates  by  an  opening  coi. 
trolled  by  a  valve  with  the  generating  taidv.  Means  arc 
provided  for  actuating  this  valve,'  anil  for  disintegratin;; 
carbide  which  may  have  caked  in  the  chamber,  in  cnrn- 
spondence  with  the  movements  of  the  bell  into  which  thf 
gas  gener.ated,  passes. — J.  A.  li. 

Acetylene  and  other  Gases;  Apparatus  for  Gcneratiiiij 
——.  W.  A.  Feurt  and  H.  H.  Martin,  both  of  Mary- 
ville,  U.S.A.     Eng.  Pat.  21,982,  Oct.  .31,  1901. 

t'.MiBIDE  is  discharged  from  cells  iu  a  hopper  iiito  a 
generating  vessel  containing  water.  The  cells  have  hiug<'l 
bottoms  operated  indeiiendently  through  a  shaft  exteudin,:; 
outside  the  hopper,  so  that  they  are  discharged  iu  turn. 
The  hopper  b.-is  ;i  lid  with  double  seals,  means  f  )r  cattiiip 
it  off  from  communication  with  the  generating  vessel,  anil 
an  air  chamber  and  air-relief  valve  for  controlling  comma- 
uicatiou  between  the  outet  air  aud  the  interior  of  the  hopj)cr. 
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I'lio  geuerating  vessel  comprises  a  main  coiupurtment  and 
ii  separate  water  chamber,  from  which  water  overflows  into 
the  main  compartment.  Water  is  supplied  to  the  water 
chamber  though  a  funnel,  provided  with  a  lid,  connected 
with  an  air-vent  cock  fitted  to  the  generating  vessel, 
and  operated  through  a  handle  synchronously  therewith. 
The  gas-exit  pipe  issues  from  a  hood  which  dips  into  the 
water  chamber,  and  forms  a  gas  pocket.  Within  the 
generating  vessel  is  a  grate,  carrying  a  scraper  blade,  which 
sweips  the  bottom  of  the  vessel  when  the  grate  is  rocked, 
and  thereby  effects  the  discharge  of  residuum  into  a  drain 
connection.  The  apparatus  is  specially  designed  to  avoid 
escape  of  gas,  ingress  of  air,  ard  damage  from  over- 
production.—J.  A.  K. 

Aeciiftene  G-js  :  Apparatus  for  (rciierafint^  uikI  Sforiii;/ 
— — .  A.  Mcintosh,  Bridge  of  Allan,  N.'l!.  Kng.  Pat. 
24,570,  Dec.  3,  19(il. 

A  BKLL  gasholder  operates,  through  chains  and  weighted 
levers,  taps  on  the  water-supply  pipes  to  horizontal 
generating  chambers  charged  with  carbide,  so  that  water  is 
supplied  to  an  unexhausted  chamber  whenever  the  gasholder 
descends  to  a  given  point.  The  chambers  taper ;  the 
mouthpiece  being  at  the  wide  end,  so  that  when  the  lid 
is  removed,  any  water  within  at  once  flows  out.  The 
removal  of  the  lid  automatically  closes  a  cock  on  the  [lipe, 
by  which  the  gas  passes  from  the  chamber  to  the  gasholder. 
A  central  purifying  chamber  is  placed  within  the  gasholder 
tank.— J.  A.  U. 

Electric  Incandescent  Lamps  and  other  Glass  Apparatus ; 

Sealini)     Wires   into    .      Societa    Edison,    &c..     Ing. 

C.    Clerici  and   Co.,  Milan.     Eng.   Pat.  21,827.     Under 
Internat.  Conv.,  June  16,  1900. 

It  has  been  impracticable  to  use  wires  of  iron,  nickel,  or 
the  like  as  conductors  for  glow  lamps,  because  of  the 
formation  of  a  porous  coating  of  oxide  on  attempting  to 
fuse  the  wire  into  the  bulb.  According  to  this  specification, 
the  wires  are  coated  with  a  material  "  adapted  to  dissolve 
and  combine  with  the  metallic  oxide  formed  thereon  .  . 
said  material  upon  hardening  forming  a  cement  and  effect- 
ing an  impervious  connection  between  the  metal  and  the 
glass."  For  example,  a  readily  fusible  enamel,  composed 
of  silica,  red  lead,  and  potash,  is  applied  as  a  coating  to  the 
red-hot  wire,  which  is  then  fused  into  the  bulb  as  in  the 
;ase  of  platinum  wire.  Another  form  of  the  invention, 
ivhich  is  separately  claimed,  consists  in  first  sealing  the  red- 
iiit  wires  into  the  glass  without  any  cement,  then  applying 
I  liquid  or  viscous  mastic  to  the  projecting  parts  of  the 
ivires,  and  next  exhausting  the  bulb,  so  that  the  atmospheric 
jressure  forces  the  mastic  into  the  pores  of  the  oxide  sur- 
ounding  the  wire,  thus  producing  a  perfectly  tight  joint. 
The  mastic  is  preferably  made  by  boiling  into  a  homo 
;eueous  varnish,  a  mixture  of  boiled  linseed  oil  and 
aoutchcuc  or  Para  rubber  dissolved  in  carbon  bisulphide. 

— H.  B. 

Incandescent  Vapour  Lamps.     R.  E.  Walther,  Werdau, 
Germa.iy.     Eng.  Fat.  3472,  Ecb.  18,  1901. 

'he  claim  is  for  a  vaporising  device  for  lamps  adapted  to 
urn  without  wicks,  consisting  of  a  metallic  pillai  arranged 
ithin  the  mantle  and  extending  downwards  through  tno 
iperposed  chambers,  in  the  lower  one  of  which  liquid 
lirit,  supplied  in  any  convenient  manner,  is  vaporised  by 
le  heat  from  the  pillar,  the  vapour  being  superheated  in 
e  upper  chamber  before  mixing  with  air  and  burning 
!neath  the  mantle.  A  screw-valve  controls  the  flow  of 
pour  from  the  upper  chamber. — H.  B. 

Incandescent  Vapour  Lamps.     T.  Landi,  Bayonne. 
Eng.  Pat.  4593,  March  4,  1901. 

TO  the  top  of  a  closed  reservoir,  containing  petroleum 
irit,  is  screwed  a  tubular  socket  which  supports  a.  Bunsen 
pe,  burner  top,  and  mantle.  The  sccket  encloses  the 
Iper  portion  of  a  cotton  wiek,  nhich  is  surrounded  bv  a 
■L-e  gauze  tube  and  extends  down  iuto  the  petroleiiin 
.■Irit.  Within  the  burner  top  is  a  transverse  perforated 
ijrtitiou,  and  a  central  metallic   rod  which  extends  up  into 


the  centre  of  the  mantle  and  serves  for  conducting  heat 
down  to  the  wick,  causing  the  evolution  of  vapour.  The 
lamp  is  st-.rted  by  burning  some  alcohol  iu  an  annular 
trough  attached  to  the  burner,  and  thereafter  the  flow  of 
vapour  to  the  burner  is  regulated  by  means  of  a  screw-valve. 
The  reservoir  is  fitted  with  a  safety-valve  to  prevent  the 
development  of  a  dangerous  amount  of  pressure.  — H.  B. 

Incandescent  Gas  Burners.     J.  W.  Blakey,  Bradford. 
Eng.  Pat.  5022,  March  9,  190l! 

Tbe  mixing  tube  of  the  burner  described,  is  in  the  form  of 
a  truncated  cone,  to  the  upper  and  narrower  part  of  which 
is  joined  the  base  of  a  conical  tube  the  sides  of  which 
converge  at  a  different  angle  from  that  of  the  lower  conical 
tube.  Holes  in  the  sides  of  the  upper  tube  allow  the  mix  ■ 
turc  of  gas  and  air  to  issue  into  the  annular  burner  top 
which  surrounds  and  is  attached  to  it.  The  gas  nipple 
which  enters  the  lower  end  of  the  mixing  tube  is  not 
attached  thereto ;  a  rigid  rod  rises  from  it,  the  upper, 
pointed  end  of  the  rod  entering  the  upex  of  the  conical 
mixing  tube,  and  thus  the  mixing  tube,  carrying  the  burner 
top,  mantle,  &c.,  rests  upon  a  pivotal  support,  and  can  rock 
freely.  Instead  of  the  vertical  rod  being  rigidly  fixed  to 
the  gas-supply  nipple,  its  lower  portion  may  take  the  form 
of  a  coiled  .spring,  so  as  to  act  as  an  "  anti-vibrator." 

— H.  B. 

Filaments   for    Incandescini;     Electric    Lamps.      W.     L. 
Voelker,  London.     Eng.  Pat.  5592,  March  16,  1901. 

In  patentee's  English  specifications,  Eng.  Pats.  6149  of 
1899  and  11,341  of  1900  (this  Journal,  1900,  335  ;  1901, 
977),  are  described  processes  for  making  carbide  filaments. 
According  to  the  present  invention,  a  thread  of  carbonisable 
material  is  soaked  in  a  solution  of  the  salt  or  salts  or 
organic  compound  of  the  metsil  selected  (titanium,  uranium, 
zirconium,  &c.)  ;  the  saturated  filament  is  baked  at  a 
temperature  rising  to  about  400'  F. ;  it  is  then  cirbonised 
by  packing  it  in  carbon  dust  and  heating  it  to  a  high  tem- 
perature, whilst  coal-gas  or  other  suitablr  hydrocarbon  gas 
is  passed  through  the  crucible ;  and,  finally,  it  is  mounted 
in  an  atmosphere  of  inert  gas  containing,  preferably,  the 
vapour  of  the  metal  selected,  and  a  current  is  passed 
through  it,  of  such  voltage  as  to  raise  it  to  the  point  of 
softening,  or  incipient  fusion,  so  that  a  carbide  of  the  metal 
is  formed. 

The  thread  may  be  soaked  with  the  metallic  solution 
either  before  or  after  being  baked,  or  after  being  carbonised  ; 
or  even  the  finished  filament  may  be  so  treated. —  II.  B. 

Jiurners  for   Incandescent   Gas  Lighting.     J.    \V.  \\'ard, 

Wyfde  Green.  Eng.  Pat.  f.569,  March  29,  1901. 
A  CHE.iP  form  of  gas  burner  is  described,  having  a  detach- 
able mantle  support  for  convenience  in  packing  for  transport, 
all  the  component  parts  of  the  burner  being  made  from 
sheet  metal  iu  such  wise  that  they  can  be  fitted  together 
without  soldering. — H.  B. 

Incandescent  Oil  or  Spirit  Burners.  W.  P.  Thompson, 
London.  From  Compagnie  Geuerale  d'Incandescence 
par  le  Petrole,  &c.,  Paris.  Eng.  Pat.  23.206.  Xov.  10 
1901. 

Cii£CLL.ui-wii;s  burners  of  the  type  defined  in  Eng.  Pats. 
3769  of  1899  and  12,524  and  12,525  of  1900  (this  Journal, 
1899,  572;  1900,  1094),  are  described.  The  mantle  to  be 
used  with  the  burner  is  niade  short,  and  is  so  placed  that 
its  base  does  not  come  iuto  contact  with  the  metal  parts 
of  the  top  of  the  burner,  and  the  "  upper  periphery  "  of 
the  blue  flame  only  reaches  the  lower  edge  of  the  mantle. 
In  order  that  the  mantle  may  be  fixed  rigidly  to  the  central 
support,  to  prevent  oscillation,  the  top  of  the  former  is 
made  of  a  steatite  cap,  with  a  cavity  or  socket  on  its  under 
side,  and  the  upper  end  of  the  rod  fits  into  the  socket,  the 
expansion  of  the  rod  when  the  burner  is  in  use  causing  it 
to  hold  the  top  ot  the  mantle  firmly. — H.  B. 

Incandescence  Bodies  for  Electric  Glow  Lamps.     A.  Just, 
Vienna.     Eng.  Pat.  25,810,  Dec.  17,  1901. 

Tnis  relates  to  incandescence  bodies  composed  of  conductors 
of  the   first  class   (carbon,  boron,  or  silicon)   mixed  with 
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boron  nitride  or  silicon  nitride.     A  misture  of  55  parts  of 
boron  nitride  or  silicon  nitride,  3  parts  of  boron  or  silicon, 
2  parts  of   amorphous    carbon,   and   40  parts  of   coal-tar 
diluted  with  hot  xjlo),  is  formed  into  rods  or  tubes,  which 
are  imbedded  in  carbon  and   burnt  without  the  admission 
of   air.      They  are   then    subjected,    in    a   highly    rarefied 
atmosphere  of  inert  gas,  to  an   electric   current  of  such  a 
high  potential   as  to  raise  them  to  a  temperature  at  which 
partial  electrolytic  decomposition  of  the  nitride  takes  place, 
the   nitrogen   being   liberated    and  leaving   an    equivalent 
amount  of   boron   or   silicon    in    the    incandescence   body.   ; 
The  current   is  maintained  until  the   proper  proportion  of   1 
the  conductors  of  the  first   class  to  the  boron  nitride  or 
silicon  nitride  is  arrived  at,  this  being  accurately  ascertain-    j 
able   by  measuring  the  resistance :  the   specific  resistance    i 
diminishes   in   accordance  with   the  quantity  of  boron   or   j 
silicon  which  has  been  set  free.— H.  B.  | 

I 
Electric  Arc  Lamps.     J.  H.  Hallberg,  New  York. 
Kng.  Pat.  26,743,  Dee.  31,  1901. 

The  lamp  is  designed  for  use  in  series  arrangement  in  an 
alternating  circuit,  and  is  provided  with  means  to  close  the 
circuit  round  the  Lamp  in  event  of  the  mechanism  so  failing  j 
to  act  as  to  break  the  circuit  between  the  lamp  carbons.  , 
Upon  the  central  tube  which  carries  the  mechanism  is 
pivotted  a  lever  or  balance  rod,  carrying  a  counter-weight 
at  one  end,  and  at  the  other,  the  armature  of  a  shunt-m.agnet 
which  is  in  circuit  round  the  are.  The  latter  end  of  the 
lever  is  aUo  linked  to  the  vertieally-moTable  clutch  which 
holds  the  upper  carbon  pencil.  The  connections  for  the 
current  are  so  arranged  that,  when  the  lamp  is  in  operation, 
the  arc  is  maintained  between  the  carbons  by  the  varying 
action  of  the  shunt-magnet  acting  against  the  counter-weight, 
the  armature  of  the  magnet,  and  the  clutch  holding  the 
carbon  pencil,  moving  upwards  or  downwards  simul- 
taneously. 

In  the  top  of  the  lamp  is  fixed  an  impedence  eoil,  which 
is  normally  in  open  circuit  round  the  lamp.  It  is  connected 
at  one  end  to  one  terminal  of  the  lamp  and  at  the  other  to 
a  contact-plate  which  is  placed  a  short  distance  above  the 
counter-weight  refciTed  to  above.  If,  for  any  reason,  the 
arc  is  not  properly  struck  between  the  carbons,  the  shunt- 
magnet  acts  so  powerfully  as  to  raise  the  counter -weight  so 
far  that  a  spring  contact  fixed  to  it  makes  contact  with  the 
contact-plate  of  the  impedence  coil.  This  shunts  the 
current  through  the  coil,  ivhich  has  a  re-istanee  equal  to 
that  of  the  arc,  and  thus  maintains  the  integrity  of  the 
circuit  in  which  the  other  lamps  in  series  are  included. 

— n.  B. 

Lamps    Burning   Paraffin    Wnv    or    like    Hi/rlrocarbons. 
D.  Ballardie,  Glasgow.     Eng.  Pat.  C487,  March  28,  1901. 

The  paraffin  wax  or  similar  hydrocarbon  is  contained  in  a 
closed  annular  reservoir,  up  the  central  space  of  which 
pass  the  products  of  combustion  from  the  burner,  which  is 
suspended  below  by  two  tubes.  One  of  these  tubes,  pro- 
vided with  a  regulating  tap,  conveys  the  liquefied  hydro- 
carbon from  the  bottom  of  the  reservoir  to  the  wiek  tube 
of  the  burner,  while  the  other  leads  from  the  burner  to  the 
closed  air-space  above  the  hydrocarbon  in  the  reservoir, 
and  carries  up  heat  by  which  the  hydrocarbon  is  melted. 
When,  however,  the  liquid  hydrocarbon  in  the  wick  tube 
chamber  rises  above  the  mouth  of  this  pipe,  the  air  supply 
through  the  tube  to  the  reservoir  is  cut  off,  and  the  liquid 
hydrocarbon  ceases  to  flow  to  the  wick  tube.  Thus  an 
automatically  balanced  feed  of  hydrocarbon  to  the  burners 
is  secured. — J.  A.  B. 

Electrodes  for  Electric  Arc  Light.  [Carbides.']  The 
British  Thomson- Houston  Co.,  London.  From  R.  II. 
Read,  Scheneotadv,  I'.S..^.  p]ng.  Pat.  17,194,  Aug.  27, 
1901. 

The  electrode,  which  is  formed  of  a  granular,  finely- 
divided  conducting  carbide,  preferably  insensitive  to 
moisture,  is  moulded  in  slicks  of  the  desired  size  by  mixing 
it  with  a  carbonisable  binder,  and,  after  drying  and  heating, 
the  pores  maybe  filled  with  carbon.     An  admixture  of  a 


email  percentage  of  carbon  with  the  caibides  also  improves 
the  light  and  the  stability  of  the  arc.  Finely  divided 
carbide  of  aluminium,  either  alone  or  mixed  with  a  carbona- 
ceous binder,  gives  good  results.— G.  H.  R. 

Photometer  lokose  Adjustment  depends  on  Observing  the 
Distinctness  of  a  Diagram.  F.  W.  Carter,  Birmingham. 
Eng.  Pat.  8705,  May  il,  1900. 

A  DIAGRAM  marked  with  figures  of  varying  size  is  combined 
with  two  adjacent  surfaces  illuminated  by  the  two  lights 
under  comparison.  Equality  of  illumination  is  judged  by 
the  distinctness  of  equal  figures  on  the  diagram,  as  seen 
against  the  two  illuminated  surfaces.  Such  figures  of  the 
diagram  are  selected  for  the  comparison  as  are  on  the  point 
of  becoming  indistinct  from  lack  of  illumination.  This 
indistinctness  may  be  secured  in  other  ways  besides  thiit  of 
h.iving  figures  of  varying  size  on  the  diagram  itself,  such  as 
by  varying  the  apparent  size  of  the  figures  by  optical 
methods.  Two  forms  of  the  photometer  are  described,  one 
being  intended  chiefly  for  the  comparison  of  lights  differing 
in  colour,  the  other  for  comp.iring  illuminations  at  different 
places  and  the  brightness  of  different  objects. — J.  A.  B. 

United  States  Patents. 

Blusi-Furnace  Gases;  Apparatus  for  Cooling  and  Clean- 
ing .     B.  H.  Thwaile.     U.S.  Pat.  690,795,  1902. 

See  under  X.,  page  352. 

Liquid- Heating  Furnace.     1).  Laird,  Forfar,  N.B. 
U.S.  Pat.  691,266,  Jan.  28,  1902. 

Seb  Eng.  Pat.  18,151,  1901  ;  this  Journal,  1902,  108. 

-B.A. 

Carbides ;  Process  of  Producing .     J.  L.  Roberts. 

U.S.  Pat.  690,319,  Dec.  21, 1901. 

See  under  XI.  A.,  page  353. 

Gas  ;  Method  of  Manufacturing .     L.  G.  Harris, 

U.S.A.      U.S.  Pat.  €93,008,  Feb.  U,  1902. 

A  MIXTURE  is  made  of  50  galls,  of  water,  15  galls,  of 
mineral  oil,  5  lb.  of  caustic  potash,  4  lb.  of  nitrate  of  soda, 
2  lb.  of  common  salt,  and  3  To.  of  slaked  lime.  After 
thorough  admixture,  the  liquid  is"  distilled"  at  about  1,300° 
to  1,500°  F.,  and  the  jiroduced  gas  passed  through  a  super- 
heater. The  proportions  are  only  approximate,  and  some 
ingredients  may  be  omitted. — R.  S. 

Gas ;  Apparatus    for   the   Manufacture  of   Illuminatinj 

.     C.   W.   Isbell,   NcTf   York.     U.S.   Pat.   693,137, 

Feb.  U,  1902. 

This  invention  reliites  to  the  manufacture  of  jlluminating 
gas  from  bituminous  coal  in  vertical  retorts.  Each  retort 
is  provided  with  a  movable  bottom,  .and  with  a  pan  for 
collecting  and  ret.iining  for  further  distillation,  the  tar  that 
runs  downwards  from  the  charge.  Additional  liquid  hydro- 
caibon  may  be  supplied  to  these  pans  from  the  outside  for 
the  purpose  of  enriching  the  gas.  The  retorts  are  grooved 
vertically  from  the  top  to  the  bottom.  A  chamber  is  pro- 
vided below  each  retort,  from  which  air  or  steam  can  to 
passed  into  the  retort.  This  air  or  steam,  passing  upwards 
between  the  coke  and  the  retort  at  the  end  of  the  ordinary 
distilMug  process,  helps  to  form  more  gas  and  also  loosens 
the  coke,  so  that  it  falls  out  I'asily.  A  superheater  is  pro- 
vided to  heat  the  steam  used,  the  superheater  being  heated 
by  the  furnace  that  heats  the  retorts.  The  retorts  are 
arranged  within  the  heating  chamber  in  two  rows,  and  I  he 
last  retort  in  each  row  receives  no  solid  fuel,  but  acts  as  a 
fixing  chamber  only.  To  cause  the  gas  to  travel  first  down 
and  then  up  this  retort,  it  is  provided  with  a  hanging  parti- 
tion reaching  nearly  to  the  bottom.  Before  reaching  the 
fixing  retort,  the  gas  from  the  ordinary  retorts  passes  into 
a  dry  maiu,  in  which  it  may  receive  an  additional  charge  of 
carburetting  liquid,  which  is  rapidly  evaporated.  From  the 
fixing  retort  the  gas  passes  to  the  hydraulic  main. — R.  S. 
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III.-DESTEUCTIVE  DISTILLATION, 
TAR  PRODUCTS.  PETROLEUM. 

Wood- Tar ;   Chemical    Composition    of  Norweijiun   

J.    A.    Mjoen.      Zeits.    augew.   Chem.,    1902,   15,    [5], 
97—111. 

The  author  has  examined  two  typical  varieties  of  Norwegian 
wooil-tar,  one  produced  by  the  dry  distillatiou  of  sawdust 
(pine  and  fir  tree),  the  other  obtained  as  a  by-product  in 
charcoal  burning.  In  the  former  case  the  sawdust  is  dried 
in  rotatirifr  drums  until  it  contains  about  1 — 3  per  cent,  of 
moisture,  and  is  then  pressed  into  briquettes.  Tliese,  on  dry 
distillation,  yield  charcoal,  crude  acetic  acid,  wood  spirit, 
acetone,  &c.,  and  about  5  per  cent,  of  tar.     This  served  for 


the  investigation.  The  author  has  attempted  to  identify  the 
various  constituents  present  in  the  tar  by  expiising  the  latter 
as  little  as  possible  to  the  action  of  heat,  light,  and  air. 
For  this  purpose  the  tar  was  distilled  in  a  copper  retort 
under  diminished  pressure,  the  products  obtainc^d  were  kept 
in  the  dark  and,  where  necessary,  dried  in  an  atmosphere  of 
carbon  dioxide.  It  was  formerly  held  that  the  dry  distilla- 
tion of  wood  gave  rise  at  iirst  to  acetylene,  which  was  then 
polyraei^sed  at  higher  temperatures  to  more  complex  sub. 
stances.  It  is  now  certain  that  this  is  not  tho  case,  but  that 
aromatic  compounds  are  formed  directly.  The  author  is, 
howevfr,  of  opinion  that  by  choosing  suilable  temperatures, 
it  will  b>  possible  to  convert  feveral  of  the  products  obtain- 
able into  valuable  substances.  He  gives  in  the  following 
table  a  summary  of  the  results  obtained,  and  a  comparison 
with  wood-tars  from  other  sources  :  — 


Retort  Tar  from  Sawdust. 

Wood-Charcoil  Tar 

from 

Gudbransdalen. 

Beech  wood  Tar 

from 

Austria. 

Bohemian  Pino 
Tar. 

Per  Cent. 
4-45 

n-\ 

0-8 

0-38 

3'Uli 

(Acetic,  propionic,  butyric, 

I  and  valeric  acid  were 

identified.)] 

Creosote  about  20  per  cent. 

«-7 

None  found 

I  20-6 

22-5 

Aliout  1  per  cent,  of 

methjd  alcohol  and  allyl 

alcohol  also  present. 

Per  Cent. 
5-0 

0'07 

0-5 

0-37 

1-78 

Creosote  not  determined. 

21-6 

4  to  5 

10-1 

46  per  cent,  of  which 

20  per  cent,  aliphatic  and 

80  per  cent,  aromatic 

livdrocarbons. 

1-4 

Per  Cent. 

7-2 

SIronply  aciil. 

Gu;ii:icol,10'3pcr 
cent. 
41 -U 

21-n 
is-o 

Per  Cent. 

Acetone 

Total  aldebydes  and  ketones 

Total  fattv  acid 

Total  phenols  and  phenolic  derivatives  . 

7"5  percent. 
17-0 

Pitch 

Total  hydrocarbons  and  other  indiEferent 
substances. 

Esters 

40-0 

Alcohols 

.. 

l?oth  tEfs  are  free  from  nitrogen  bases  and  sulphur  com- 
pounds, whilst  unsaturated  compounds  (besides  allyl  alcohol) 
were  recognised  by  their  smell  and  bromine  absorption. 

— T.  A.  L. 

Petroleum ;  Neiv   Theorii  of  the  Formation  of .     H. 

Moissan.     Zeits.  fiir  Elektrochem.,  1902,  8,  [3],  48. 

The  author  proposes  a  new  theory  of  the  formation  of 
petroleum.  He  believes  that  the  whole  of  the  carbon  on 
the  earth  was  originally  combined  as  carbides,  and  thit,  on 
subsequent  cooling  with  condensation  of  water,  the  latter 
suffered  decomposition,  and  as  this  took  place  partly  at  high 
temperatures  and  under  pressure,  liquid  hydrocarbons  were 
formed.  He  adds  that  carbides  cannot  be  regarded  as  the 
sole  source  of  petroleum,  as  some  beds  of  petroleum  are 
manifestly  of  organic  origin,  but  he  believes  that  this  theory 
is  capable  of  application  iu  many  instances  (See  also  under 
n.,  page  329.)— A.  S. 

Petroleum,  Galician ;  Investigation  of .    A.  Zaioziecki 

and  G.  Frasch.     Ber.,  1902,  35,  [2],  38G— 391. 

Nitration  of  the  Iso-Hexane  Fractions. — A  barrel  of  liglit 
petroleum  spirit  (gasoline)  from  crude  Kryg  oil  was  frac- 
tionated in  copper  vessels,  and,  finally,  in  glass  flasks, 
yielding  a  series  of  42  fractions  boiling  at  intervals  of  2' 
from  IG^  to  101'  0.  The  fractions  with  boiling  points  from 
42°  C.  upwards  were  nitrated  with  a  mixture  of  1  part  of 
nitric  acid  (sp.  gr.  1-04)  and  3  parts  of  sulphuric  acid 
(sp.  gr.  1'84),  and  yielded  crystalline  nitration  products 
which  separated  either  during  the  nitration,  or  on  cooling 
or  diluting  the  liquid  with  water. 

The  table  in  next  column  shows  the  results  obtained  with 
the  fractions  boiling  at  45"  to  65°  C. 

These  nitro-derivatives  formed  voluminous  masses  of  pale 
yellow  flocculent  crystals,  which  were  readily  soluble  in 
alcohol  and  dissolved  to  some  extent  in  boiling  water,  but 
were  only  sparingly  soluble  in  petrolenm  spirit.  By  fractional 


Fi'action 
Boiling  at 

Sp.  Gr. 

"     20» 
Fraction,  -r. 

Amount 
Nitrated. 

Weight 
of  Nitro. 
Deriva- 
tive. 

Yield. 

Melting 

Point  of 

Nitro- 

Deriva. 

five. 

°C. 

Grms. 

Grms. 

Per  Cent. 

"C. 

43-47 

0-632S 

ino 

1-03 

1-03 

87 

47—49 

n-6561 

70 

0-32 

0-46 

87 

48-51 

0-6f.lS 

50 

Sl-53 

0-GG37 

B8 

0-44 

0-66 

87 

53—55 

0-8662 

60 

0-69 

1-15 

87 

65-57 

0-6700 

60 

1-35 

2-23 

85 

67—59 

0-6714 

118 

4-80 

415 

81 

59-61 

0-6733 

170 

7-86 

4-63 

76 

01-63 

0-6750 

250 

17-70 

7-08 

76 

63-63 

0-C809 

281 

27-38 

S-74 

7() 

four 


crystallisation  from  alcohol,   they  were  separ.ated   uUo 
apparently  distinct  substances  : — 

1.  A  substance  sparingly  soluble  in  cold  absolute  alcohol 
and  crystallising  in  needles  (m.pt.  S9-5'  C.)  from  more 
dilute  alcohol. 

2.  A  substance  soluble  in  cold  absolute  alcohol  and 
crystallising  from  dilute  alcohol  in  short  pointed  needles 
(m.  pt.  67" C). 

3.  A  substance  dissolving  very  readily  in  alcohol,  obtained 
from  the  mother  liquor  from  (2).  It  crystallised  in  broad 
flat  needles  melting  at  65  '  (.". 

4.  A  substance  obtained  in  small  quantity  from  the 
mother  liquor  of  (3).  It  was  crystallised  iu  ba'r-like 
crystals  (m.  pt.  94-5 — 95°  C.)  from  boiling  water. 

A  fifth  substance  (0-45  grm.)  was  obtained  by  crystallisa- 
tion of  the  fraction  of  the  petroleum  boiling  at  51'— 53'  C. 
This  melted  at  8V°  C,  and  after  reerystallisation  from  dilute 
alcohol  at  85°  C. 

More  than  20  grms.  were  obtained  of  (1),  4  grms.  of  (2), 
and  only  slight  quantities  of  (3)  and  (4). 
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Aromatic  iiitroderivatives  were  not  present,  for  the 
amounts  of  nitrogen  in  the  five  substances  were:— (1) 
19-38,  (2)  iy07,  (:!)  19- 1-2,  (4)  'iO'ir,,  and  (5)  lS-42  per 
cent.  This  hifjh  proportion  of  nitrogen  coriesponds  with 
the  composition  of  trinitro  derivatives  of  hexane,  which 
contain  theoretically  19-05  par  cent.  The  author  suggests 
that  these  compounds  are  of  a  tertiary  character,  and  may 
be  produced  by  the  tertiary  and  two  secondary  H  atoms  m 
the  two  hcxaocs,  ethylisobutyl  t'H:,.CHo.CH2.CII(CI[:,)3 
and  methyldiothylmethanc  (CH;,.CH,,)oCII.CH:„  being  re- 
placed by  nitro  groups.  These  two  hexanes  were  both 
present  in  the  fractions  of  the  petroleum  examined,  especiallj- 
in  those  of  higher  boilin;;  points. — ('.  A.  M. 

Petroleum,  Beaiiimnt  (7'exns),  ax  Fuel ,-     Trsh  nf . 

J.  E.  Dentou. 

Sec  undir  II.,  page  :!2l>. 

While  Spirit.     \.  and  P.  Andouard, 

See  under  XXIII.,  piii/c  :?66. 

Unitkd  .States  Patent. 

Tar;    Production  of  Suliil  Materials  from .     C.  Diirr, 

11..S.  Pat.  091,934,  Jan.  28,  1902. 
See  under  IX.,  page  34S. 

lY.-COLOUEING  MATTERS  AND 
DYESTUFFS. 

m- H;/dro.ti/pItini/l -p  -  lolylamine  ;     Veriralires    of   . 

R.  Gnehm   and  L.  Veillou.     J.   prakt.  Cheni.,  65,   [2], 

49—81. 
The  authors  have  carried  out  several  typical,  reactions  with 
this  substance  (see  Hatschck  and  Zega,  J.  prakt.  Chei  i.  [2], 
33  2()'.l),  which  has  long  found  t'ichnical  employment  in 
the  manufacture  of  dycstuffs  (see  tier.  Pats.  4C,8G9,j47,451, 
'18,.')28,  ."jO,i;1-J,  62,.'j;i9,  63,'260,  G4,217),  and  have  prepared 
numerous  derivatives.  By  sulphonatiou  with  concentrated 
sulphuric  acid,  a  monosulphonic  acid  was  obtained,  which 
yielded  a  new  disulphonic  aeid  of  p-ToIylrhodaminc  (.Vmer. 
Pats.,  B.  Guehra  and  J.  Schmidt,  413,048,  413,049,  413,050) 
on  fusion  with  phthalic  anhydride.  I'robably  the  same 
disulphonic  acid  (which  dyes  animal  fibres  a  dull  violet)  i,s 
formed  by  directly  sulphonating  /J-Tolylrhodamine ;  and  a 
much  .better  yielii  is  thus  obtained.  The  authors  regard 
the  latter  method  as  preferable  not  only  in  this  case,  but  in 
general,  consider  the  formation  of  sulphouated  rhodamiues 
from  sulphonated  derivatives  of  7;!-aniinophenol  (u/rfe  Ger. 
Pat.  80,005,  Class  22)  to  be  impracticable,  liy  the  action 
of  nitrous  acid  on  the  sulphonic  acid  of  m-hydroxyphenyl- 
p-tolylamiue,  the  nitrosamine  i<  obtained,  and  this  is  con- 
verted into  p-Tolyl-«i-hydroxyphenazine-sulphonic  acid  by- 
means  of  alcoholic  hydrochloric  acid.  This  substance  dyes 
wool  in  fine  blue  shades. 

Formaldehyde  reacts  with  1  nuil.  of  a  secondary  base  to 
form  a  derivative  of  amiuobenzyl  alcohol ;  with  2  mols.  a 
derivative  of  diphenylmethane  (Kalle,  Ger.  Pat.  97,710, 
Class  12).  ;n- ilydroxyphenyl -;)-tolylamiu('  iu  ihe  first 
<ase  yields  p  -  tolylamino  -  m  -  hydroxy biTzyl  alcohol, 
CH:,.C6Uj.NH.CuH;,(0H).CH.,0H  (m.  pt.  above  300'  C), 
ill  almost  the  theoretical  amount.  This  body  is  an  amor- 
phous yellow  insoluble  powder ;  Ihe  hydrochloride  is  cinna- 
bar red.  With  2  mols.  of  the  base  to  one  of  formaldehyde, 
di-/)-:olyldiamino-di-m-hydroxy-diphenylniethane  is  obtained, 
which  is  likewise  ao  amorphous,  but  readily  soluble,  grey 
powder  melting  (not  definitely)  at  about  118°  C. 

Only  one  bromine  derivative  of  m-hydroxyphcnyl-p- 
tolxlamine  rould  b3  obtained,  namely,  a  peutabromo 
derivative,  ui.  pt.  203° — 204°  C. ;  and  a  peuta-nitro-derivative 
is  also  described,  m.  pt.  230"  0.  The  latter  is  not  explosive. 
m-Hydroxy phenyl  p-tolylnitrosamine,  m.  pt.  127  ('.  (not 
107"  as  given  by  llatschek  and  Zega,  J.  prakt.  Chcm.  [2], 
33,  210),  is  readil3- converted  into  the  isomeric  /)-nitrosu- 
m  -  hvdroxypheuv  1  -p  -  tolylamine  (01I)(XO)  .(.'JI-,.  NH. 
CoHj'CHj,  m.  pt.  162-2°  C,  by  means  of  alcoholic  hydro- 
chloric acid  (Fischer  and  Ilepp's  reaction).  This  substance 
crystallises  in  dark  red  needles  readily  soluble  in  alcohol 


and  in  aqueous  alkalis.  By  condensing  it  with  m-hydroxy- 
phenyl-p-tolylamine,  a  blue  dyestuff,  C.;5H.,,N.,0.j,  ahydroxy- 
lated  phenoxazine  derivative,  was  obtained. — H.  L. 

Miiiio-hiidro.ryhenzalhromiiidanone.     K.  Miniat.     liall.  Soc. 
thim.,  27,  [-3],  77—79. 

Kosi'ANECKi  and  the  author  have  shown  that  the  three 
monohydroxybenzaldehydes  combine  with  hromindanone  in 
presence  of  caustic  soda.  But  while  the  reaction  ociui-s 
sharply  with  salicylic  or  m-hydroxybenzaldebyde,  it  \< 
difficult  to  carry  out  with  the  p-aldehydc,  and  the  yiili  is 
very  small.  If,  however,  p  -  hydroxybenzaldehyde  and 
hromindanone  be  dissolved  in  alcohol, and  strong  hydrochloric 
•icid  to  the  extent  of  one-third  of  the  volume  of  the  mixture 
be  added,  the  whole  being  heated  for  a  while  under  a  reflux 
condenser,  the  compound  is  produced  as  a  voluminous  yellow 
precipitate,  which  can  be  readily  purified  by  recrystallisation. 
The  three  compounds  all  form  yellow  or  reddish-yellow 
crystals,  their  melting  points  being  for  the  o-,  2C0° ;  m-,  239"  ; 
and  for  the  p-  compound,  2.t2''  C.  They  dissolve  in  caustic 
soda  solution,  excess  of  which  precipitates  orange  sodium 
salts.  Snl[)hurie  acid  colours  them  deep  orange  or  red. 
They  are  similar  to  the  monohydroxybenzal-indaudiones 
prepared  by  Kostanecki  and  Laczkowski,  but  their  colour  is 
less  intense  as  they  contain  but  one  chroniophoric  CO  group. 
The  author  has  prepared  condensatiou  compounds  of 
brominilanone  with  otlier  aldehydes,  all  of  which  are  much 
less  strongly  coloured  than  the  corresponding  compounds  of 
indandione. — J.  T.  D. 

Lcucaiirumines ;  Sojne  New  Reaclions  of .     R.Mohlau, 

M.  Ileinze,  audR.  Zimniermacn.  Ber.,35,  [2],  37.) — 383. 
(1)  On  heating  molecular  quantities  of  leucauramines  and 
sulphur,  tetramethyl-diamiuo-thiobenzophenone  is  formed. 

(2)  Tetramethyl-diamino-diphenylmethyl  sulphide — ■ 

I[(CH3).,N.C5H^],CH3,S,' 

which  crystallises  in  rhombic  plates,  m.  pt.  172°  C.,is  obtained 
by  passing  sulphuretted  hydrogen  into  an  alcoholic  solution 
of  leucaui-amine,  or  by  treating  arylleucauramines  with 
freshly-prepared  ammonium  sulphide.  Polysulphidcs  of 
ammonium  react  with  arylleucauramines  to  form  the  corre- 
sponding disulphide  [[(Cir,).,N.C6H4]2CH.S.  j.,,  which 
cryst.allises  in  prisms,  m.  pt.  207°  C. 

(3)  Leucauramine  reacts  with  carbon  bisulphide  in  the 
cold  to  form  the  leucauramine  salt  of  tctramcthyldiamiiio- 
diplienylmcthyl-dithiocarbaminic  acid — 

/  NH . CFl  [C,,H,, . N(CH,)„]„ 

cs/ 

\S.NH3.CH[C6H,.N(CH3).,]„ 

m.   pt.   167"   C,   which  readily  loses  ammonia   on    boiling 
with  alcohol,  and  is  converted  into  the  tetramethyldiamiuo 
dipheuylniethylester     of      tetramethyldiamiuo  -  dipheuyl  - 
methvl-dilhio'jarbaminic  aeid— 


CS 


/NH.CH[C,H,.X(CH3),].. 


formed 


\s.CH[CeH,.X(CH;,).,]„ 

Tetramethyldiaminodiphenylmethyl  sulphide 
on  heatingleucauramice  with  C^j  under  pressure  lit  100°  C, 
and  arylleucauramines  (which  do  not  react  in  the  cold), 
under  similar  conditions,  yield  the  disulphide  (see  above), 
which  melts  at  207°  C— H.  L. 

Leucauramines ;  Sgiithesis  of  Arylated .     li.  Mijhlau 

and  M.  Ileinze.      lier.,  35,  [2J,  358-375. 
AnvLLELCAURAMiNKS    Can    be    obtained    (1)   by    treating 
tetramethyldiamiuo-diphenylcarbinol  with  primary  aromatic 
amines  (<nono-  or  diamines  or  amino  carboxylic  acids),  when 
the  following  reaction  takes  place:  — 

Aryl.NH.,  -h  IIO.CII[CoHjX(CH.,).,]2  = 
Aryl.  NH.CH  [C6H,.N(CH3)3]„  ^   H„0, 

or  (2)  by  the  action  of  primary  aromatic  amines  on  leuc- 
auramines— 

Aryl.XH;  +  Nri2.CH[C„Hj.N(CH:,).,]3  = 
Aryl.  NH.CH[C,iHj.N(CH;,)„]j  +  NH., 

They  are   very   readily  split   up  by  dilute    acids    into  the 
carbinol  and  aromatic  amine.     Aliphatic  amines  do  not  react 
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with  the  carbinol,  nor  Jo  acid  amides  with  the  exception  of 
urea,  which  combines  witli  tv.o  molecules.  Tetraniethjl- 
diaminodiphouylcarbinol,  in.  pt.  9J"^i)6  '  C,  is  best  pre- 
pnrod  for  laboratory  puriioseB  by  reducing  Miclilev's  ketone 
(tetramethyldianiinoben/.ophenone)  with  sodium  amalgam  in 
alcoholic  solution.  The  yield  is  ipiautitative.  The  carliinol 
is  completely  converted  into  its  anhydride,  tetranuthyl- 
diauiinodiphenylmetbyloxide  [(CH3);X". CcHj]., .  C  It . O .  CH 
[CsH4.N(.CH;,)^]„,  crystallisicg  in  colourless  prisms,  m.  pt. 
195°  C,  when  bea'ed  to  105°  C.  for  one  hour.  (See 
().  Fischer  and  K.  Weiss.  Zeits.  f.  Farben  u.  Textil 
Chem.,  1,  [1],  1.)— H.  L. 

3'-Alki/lnmino-9-phciii/l-l  .2-)uiphlhac>i(line.'.  F.  Ullmann, 
y[.  Rozenband,  IS.  Miihlhauser,  and  M.  Gretlier.  lier., 
19i'i,  35,  r.2],3:26— :T40. 
Tni;  authors  have  prepared  a  number  of  alkylauiinophtnyl- 
napbtbacridines  by  the  interaction  cf  benzaldehyde,  3-naph- 
thol  andalkyl-m  diamines  (see  Eng.  Pat.  66.J1  of  1901  ;  this 
.lournal,  1902,  249),  and  characterise  the  various  derivative.^. 
The  bases  required  when  not  iilready  known  were  obtained 
by  nitrating  and  reducing  the  corresponding  alkylated-o- 
foluidioes  except  in  the  case  of  the  2-btniiyl-w-tolylene 
>liau]ine,  which  was  prepared  by  benzylating  and  then 
I'edvieiug  4-uitrotoluidine.  The  condensations  }ield  leuco 
compounds,  which,  on  oxidation  with  ferric  chloride,  give 
the  corresponding  dyestuffs.  For  instance,  7-9  grms.  of 
2  -  methyltolylene  -  diamine  (CH^iXIICH,:  XH„  =  1:2:4, 
obtained  by  nitratmg  and  reducing  metbjl-o-tolaidine)  and 
fi'4grms.  of  benzaldehyde  are  heated  on  the  water-bath 
for  a  short  time.  When  cold,  the  powdered  mass  is  slowly 
added  to  l.j  grms.  of  ;3-naphthol,  heated  to  120°  C,  and  the 
whole  melt  is  then  further  heated  for  a  short  time  to  20U"  C., 
until  it  solidities  to  a  crystalline  mass.  After  extracting  with 
alcohol,  the  residue  consists  of  crude  2'-methyl-:i'-methyl- 
amiuo-9  -  phenyl  -  1 .2-hydronaphthacridine,  which,  when 
crystallised  from  benzene,  forms  a  white  crystalline  powder, 
melting  at  247°  C.  When  alcoholic  ferric  chloride  is 
added  to  a  solution  of  the  leuco  comiiound  in  hot  acetic 
acid,  it  deposits,  on  cooling,  red  needles  of  the  hydro- 
idiloride  of  2'-methyl-3'-metbylamino  9phenyl-l  .2-n:ipl]lh- 
acridine,  the  base  having  the  formula — 


the  base  in  presence  of  sodium  acetate,  it  was  found  that 
only  equimolecular  proportions  combine,  the  product  bavin'' 
the  formula,  C„lIi.Coir,.N:N.C,;H4.X.CH;,.CH.,CO.,II. 
The  author  has  also  combined  pheuylglycine  with  various 
diazo  compounds.  The  product  from  diazobenzene  chloride 
forms  golden  yellow  crystalline  plates,  melting  at  140°  C, 
wh;Ut  that  from  diazotised  .sulphanilic  acid  gives  a  violet 
hydrochloride.  The  free  acid  obtained  from  this,  decom- 
poses abc>-e  2.J0°  C.  and  gives  an  acid  sodium  salt,  separat- 
ing from  water  in  bronzy  plates  and  a  neutral  brick-red 
sodium  salt.  The  compiund  from  t;traz--diphenyl  and 
phenylglycine  is  analogous  to  that  from  the  melbyl 
derivative. — T.  A.  L. 

Azo.roie;  T/ie  SimpU'it .   F.  Kehrmann  and  A.  Saager. 

lier.,  35,  [2],  .'MI— 34.'. 

PlIE.V.VZOXONE 
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H.,C  /\    •  C   .   /\/ 
I        I       ■      I        I 
CH;,.HN  \/   •  ^'  •   \/ 

and  crystallising  from  benzene  in  yellow  plates,  melting  at 
270  C.  The  product  dyes  tannined  cotton  orange  shades 
from  a  weak  acetic  acid  bath. 

In  the  case  of  2'-methyl-3'-dimetbyl;iraino-9  phenyl- 1  .2- 
naphthacridine,  the  effect  of  the  presence  of  a  methyl  group 
iirtho  to  a  diraethylamino  group  on  the  shade  of  the  solution 
is  very  marked,  for  whilst  the  salts  of  the  naphthacridinc 
from  2-dimethyl-»i-tolylene  diamine  give  orange-red  solu- 
tions, those  from  dimetbyl-m-phenylene  diamine  are  bluish 
red.— T.  A.  L. 

Azo-Dijestuffs  from   Methilphem/lglijcine.     J.  Mai. 
Ber.,  1902,  35,  [2],  .570— .J82. 

Djazo    compounds   readily    combine    with    methylpheuyl- 
glycine,  C6Hi.X(CHa)CH;C(\-H,  which  is  closely  allied  to   ; 
dimethylaniline.      The    resulting   products   owing    to    the   ; 
presence  of  a  carboxyl  group  are  more  soluble  in  water, 
and  are   faster  to  soap  than  those  obtained  from  dimethyl- 
aniline.    Methylphenylglyeine,  however,  decomposes,  evolv.- 
ing  caibon  dioxide,  when  the  aqueous  solution  of  its  hydro- 
chloride stands   for  ."ome  time,  and   the  resulting  products 
obtained  in  such  a  case  are  derivatives   of  dimethylaniline. 
The   compound   from   diazobenzene  chloride  and  methyl 
phenylglycine    is    very    unstable.     Diazotised    sulphanilic   l 
acid    forms    with    methylphenylglyeine    the     analogue    of 
Helianthinc,  to  which  it  is   very  similar,  but  is  much  more 
soluble.     The  analogue  of  Metanil  Yellow  from   metanilie 
acid  is  much  less  basic,  the  hydrochloride  being  dissociated 
by  hot   water.     The   three    diazo-bcnzoic    acids   were  also 
combinedwith  methylphenylglyeine,  Imt  in  all  cases  the  yields 
were  small.     On  combining  tetrazodiphenyl   chloride  with   I 


the  mother  substance  of  resorufin  and  galloeyanine,  is 
obtained  by  the  oxidation  of  pheuoxazineby  means  of  ferric 
chloride.  The  substance  crystallises  in  golden-brown 
flakes,  m.  pt.  21C°— 217"  C,  wlueh  are  insoluble  in  alkali,  but 
dissolve  in  benzene,  alcohol,  and  boiling  water.  .Salts  are 
formed  with  acids,  but  ;ire  completely  dissociateil  by  water. 

— H.  L. 
English  Patent.s. 
Indiyo  from    a-Tsatineanilidc. ;   Manufacture    o/'   Artifi- 
cial   .     T.  R.  Shillito,  London.     From  .l.'U.  Geigy 

and  Co.,  Basle,  Switzerland.     Eng.   Pat.   6S7S,   April   2, 
1901. 

Ske  Fr.  Pat.  309,768 ;  this  Journal,  1902,  38.— T.  A.  L. 

Dialkyhhodamines    into  their  Alhijl  Esters  ;   Process  for 

Convertinr/  .     {^Rkodamine  Dt/cstiiffs.]     Farbwerke 

Hoeehst,  Germany.     Eng.  Pat.  16,007,  .Vug.  5,  1399. 

lJi.\LKYLRiiODA3U.NEs  are  transformed  into  their  alkyl  eilers 

by  heating  them  with  alkyl  esters  of  alphylsulphonie  acids. 

Dimethylrhodamine  base  (40  parts)  is    heated    to   100°  <:. 

for  two  hours  together  with  ethylbenzeue  sulphonate  (20 
]  parts).  The  benzene-sulphonatc  of  dimethylrhodamine 
I   ethyl  ester  is  obtained,  from  which   the  free  ester  is  easily 

prepared  by  the  addition  of  cold  caustic  soda,  and  from  this 

the  readily  soluble  hydrochloride. — II.  L. 

Azo-DyeslufJ's  ;  Process  for  the  Maniifiicliire  of  New  Azo- 

Components  and  .     0.  Iniray,  London.     From  the 

F'arbwerke  Hoech-t,  Germany.  Eng.  Pat.  72.JO,  April  0 
1901. 

8ke  Fr.  Pat.  309,794  ;  this  Journal,  1902,  43.— T.  A.  L. 

Colouritif/  Matters  [Azn  Di/cstuffs]  ;   Proil.uction  nf  .Sub- 
stantive     .      .1.    Y.    Johnson,    Limdon.       From    the 

Hadische  Anilin  und  .Soda  F:ibrik,  Ludwigsbafen,  Ger- 
many.    Eng.  Pat.  4609,  March  4,  1901. 

The  tetrazo  coniponnds  of  benzidine,  tolidine,  dianisidine, 
p-phenylene  diamine  and  1 .4'-naphthylenediamine  combined 
with  2.4'.2'-phenylaminonapbthol  sulpbonic  acid  (termed 
ph-nyl-I-acid)  form  symmetrical,  or  with  this  substance  and 
other  components,  mixed  disazo  dyestuffs.  The  phenyl-I- 
acid  can  be  obtained  according  to  Eng.  Pat,  18,726  of  1900 
(this  Journal.  1901,  981).  The  patentees  claim  sjieeially  as 
\aluable,  with  regard  to  their  fastness  to  light  and  to  dilute 
boiling  sodium  bisulphite  solution,  the  blue  cotton  dyestuffs 
obtained  from  tetrazotised  dianisidine,  one  molecular  propor- 
tion of  phenyl- 1 -acid  aiul  one  molecular  proportion  of  1 . 1'.4- 
or  of  1 .  l'.4'-aiuinonaphthol  sulpbonic  acid. — T.  A.  L. 

Colouring    Matters    [Azo-Dyestuffs"] ;    Manufacture    and 

Production  of  Mordant   Dyeing  .     .7.   Y.  Johnson, 

Loudon.  From  the  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafeu,  Germany.  Eng.  Pat.  6643,  March  29, 
1901. 

,See  Fr.  Pat.  •309,.")73  ;  this  Journal,  1902,  43.— T.  A.  L. 
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Azo-Coloiimif)  Matters    and  their  after-treatment   on  the 

Fibre  ;    Manufacture  and  Proihi-tion   of J^   Y. 

Jolinsou,  Loiiduu.     From  the  Biidische  Anilin  uud  Soda 
Fabrik,  1-udvvigshafen,  Germany.     Eng.  Pat.  7632,  April 
13,  1901. 
See  Fr.   Pat.  ,311,722;  this  Joiirual,   1902,  43.     See   also 
En".  Pat.  11,348  of  1900;  this  .Tournal,  1901,  468. 

"  — T.  A.  L. 

Colouring   Matters  of  the  Anthracene    Series  ;  New ^ 

.1.  Y.  Jolinsou,  liondon.  From  thfi  Hadische  Anilin  und 
.Soda  Fabrik,  Ludwigshafen,  Germany.  Eng.  Pat.  12,185, 
•lune  14,  1901. 

.See  Fr.  Pat.  309,503  ;  this  Journal,  1902,  111.— T.  A  I.. 

Acridiniuni  Series;     Colouring    Matters    [Acriiline   Dye 

stuffs]  of  ttie  .     Aetienges.  fiir  .\uilin  Fabr.,  Berlin. 

Eng.  Pat.  17,420,  Aug.  26,  1899. 
Alkvl  hiilides  arc  allowed  to  re.act,  in  neutral  solution, 
upon  acetyhimiuo  derivatives  of  the  aoridine  series,  by 
which  means  the  corresponding  acetylamino  acridinium 
compounds  are  obtained.  These  substances  are  easily 
soluble  in  water  and  may  be  directly  employed  as  dyestuffs 
(yellow  to  orange  yellowV  l!y  hydrolysis  they  are  con- 
verted into  the  free  amino  derivatives  which  dye  tannin- 
mordanted  cotton  in  redder  shades  than  the  acetyl  deri- 
vatives do.     The  dyes  are  completely  fast  to  soap. — H.  L. 

CoJonrinff  Matters  \  Triphemjlmethane  Di/eslufls}  ;  Manu- 
facture of .     H.  II.  Lake,  London.     From  the  Farb- 

werk  iMiiblheim  vorra.  A.  Leonhardt  and  Co.,  Miihlheim, 
Germany.  Eng.  Pat.  2907,  Feb.  11,  1901. 
Tetkamethvl  or  tetra-ethyl-diaminodiphtnyl  earbinol  is 
condensed  in  sulphuric  acid  solution  with  p-toluene  sul- 
phonic  acid.  The  leucomonosulphonic  acid  thus  obtained 
is  sulphonated  with  fuming  sulphuric  acid  and  tlie  leucodi- 
sulpbonic  acid  produced,  is  oxidised  with  lead  peroxide, 
yielding  a  greenish  blue  or  blue  dyestuff  for  wool. — T.  A.  L 

Di/estuffs  of  the   Phthalt'in  Series;  Manufacture  of  Fast 

.     O.   Imray,   Loudon.     From   The  Pasle  Chemical 

Works,  Basle,  Swilzerl.ind.  Eng.  Pat.  26,602,  Dec.  30, 
1901. 
The  unsymmetrical  dialkylrhodamines  obtained  according 
to  Eng.'  Pat.  4985  of  1895  (this  Jonrnal,  1895,  567)  re- 
(piire,  in  order  to  convert  them  into  sufficiently  fast  products, 
to  be  heated  with  alcohols  and  hydrochloric  or  sulphuric 
acid.  The  patentees  now  find  that  it  is  possible  to  produce 
Khodamine  esters  directly  by  employing  as  a  condensing 
agent  a  mixture  of  sulphuric  acid  monohydrate  and  methyl 
alcohol.  For  instance,  56  kilos,  of  diethylaminohydroxy- 
benzoylbenzoie  acid  are  added  to  a  mixture  of  360  kilos,  of 
sulphuric  acid  monohydrate  and  80  kilos,  of  methyl  alcohol 
and  heated  to  about  lOO''  C.  whilst  stirring.  After  a  short 
time,  24  kilos,  of  o-amino-p-cresol  (CH3:NHo:0U  =  1:2:4) 
are  added,  and  the  whole  melt  is  heated  for  a  short  time  to 
i6l)°  C.  until  the  condensation  is  complete.  Ou  pouring 
into  water,  the  sulphate  separ.ates  sis  a  brilliant  green  crys- 
talline precipitate,  and  after  dissolving  in  hot  water  it  is 
reprecipitated  as  Hhodimine  ester  hjdrochloride  by  adding 
80  kilos,  of  hydrochloric  acid.  The  dyestuif  contains  a 
free  amino  group,  and  after  dlazotisiug  can  be  combined 
with  a-naphth(il,  giving  a  bluish-violet  dyestuff.  The  dye- 
stuffs  obtained  according  to  the  specitication  give  vivid  red 
shades  on  cotton  and  wool  mordanted  with  tannin  and 
tartar  emetic,  the  shades  being  bluer  than  those  produced 
by  the  esters  of  the  corresponding  sj'mmetrical  dialkyl- 
ihodamines. — T.  A.  L. 

United  States  Pate.nts. 

Indigo  Paste.  P,  .Seidel,  Ludwigshafen.  Assignor  to 
Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen,  Ger- 
many.    U.S.  Pat.  692,720,  Feb.  4,  1902. 

See  Eng.  Pat.  8S9    190O;  this  Journal,  1901,  116. 

—T.  A.  L. 


Acetjil-pheniil-ylycocoll-ortho-carboxiilic    Acid     {^Indigo"]  ; 

Process  of  mahiny .     F.   Bender.  Frankfort-on-the- 

Main,     Germany.     Assignor    to    Farbwerk    Miihlheim, 
Miihlheim,  Germany.     U.S.  Pat.  690,346,  Dec.  31,  1901. 

See  Eng.  Pat.  16,565  of  1900  ;  this  Journal,  1901,  80.3. 

— T.  A.  L. 

Phenyl-ijlyrocoll-o-carho.r title  acid,  and  Process  of  Making 
Same;  Acid  Salt  of  [Indigo] .  P,  Seidel,  Ludwigs- 
hafen, Germany.  Assignor  to  Badische  Anilin  uud  Soda 
Fabrik,  Ludwigshafen,  Germany.  U.S.  Pat.  690,325, 
Dec.  31,  1901. 

See  Eng.  Pat.  21,821  of  1900  ;  thi.s  Journal,  1901,  1205. 

— T.  A.  L. 

"Ae/lated  Jndo.ri/tic  Acid  "  [Indigo],  and  Process  of  Mak- 
ing Same.  I).  Vorliinder  and  B.  Hrescher,  Halle-on-the- 
Saale,  Germany.  Assignors  to  Bsidische  Anilin  und  Soda 
Fabrik,  Ludwigshafen,  Germany.  U.S.  Pat,  690,332, 
Dec.  31,  1901. 

See  Fr.  Pat,  311,562  ;  this  Journal,  1902,  38.— T,  A.  L. 

Brown  Sulphur  Dye  [Sulphide  Dyestuff],  and  Process 
of  Makiny  Same.  U.  < ).  F.  Hailer,  tiudwigshafen, 
Germany.  Assignor  to  Badische  Anilin  und  .Soda  Fabrik, 
Ludwigshafen,  Germany.  U.S.  Pat.  090,271,  Dee.  31, 
1901. 

See  Fr.  Pat.  311,190;  this  Journal,  1902,  43.— T.  .\.  L. 

Anthraquinnnc  Dye  [Anthracene  Dyestuff],  and  Process 
of  Making  Sii?ne.  M.  II.  Isler,  Mannheim,  Germany. 
.Assignor  to  Badische'Anilln  und  Soda  Fabrik,  Ludwigs- 
hafen, Germany.     U.S.  Pat.  090,292,  Dec.  31,  1901. 

See  Fr.  Pat.  311,103  ;  this  Journal,  1902,  42.— T.  A.  L. 

lied  Carbon  Dye  Lake  [A:o  Dyestuffs].  P.  Julius, 
Ludwigshafen.  Assignor  to  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafen,  German^-.  U.S.  Pat.  690,294, 
Dec.  31,  1901. 


See  Eng,  Pat.  2784  of  1900  ; 


this  Journ.ll,  1901,  240. 

— T.  A.  L. 


Black  Sulphur  Dye  [Sulphide  Dyestuff],  and  Process  of 
Makiny  Same.  J.  Abel,  Mannheim,  and  F.  K;ilkow, 
Ludwigshafen.  Assignors  to  Badische  Anilin  und  Soda 
I'':ibrik,  Ludwigshafen,  Germany.  U.S.  Pat.  092,174, 
Jan.  28,  1902. 

See  Fr.  Pat.  313,773  ;  this  Journal,  1902,  109.  The 
copper  salt  maj-  be  replaced  bv  finely  divided  copper. 

— T.  A.  L. 

Diazo  Dye  [Azo  Dyestuff'],  and  Process  of  Making  Saiue. 
P.  Julius  and  A.  Tkatsch,  Ludwigshafen.  Assignors  to 
Badische  Anilin  und  Soda  F^abrik,  Ludwigshafen, 
Germany.     U.S.  Pat.  092,675,  Feb.  4,  1902. 

The  new  dyestuif  is  obtained  "  by  combining  o-diazophenol- 
msulphonic  acid  with  1  .l'.4-aminonaphthol  sulphonic 
acid."  It  dissolves  in  water,  "  yielding  a  red-violet  solu- 
tiou,  which  on  addition  of  hydrochloric  acid  becomes  redder, 
and  ou  the  addition  of  sodium  carbonate  bluer,  and  dissolves 
in  concentrated  sulphuric  acid  with  a  violet-red  colour."  It 
"dyes  wool  direct,  violet  shades,  these  shades  becoming 
blackish  on  treatment  with  potassium  bichrom.ate,  and  blue 
on  treatment  with  copper  sulphate." — -T.  A.  L. 

Disazo  Wool-Dye,  and  Process  of  Making  Same.  [Azo 
Dyestuff'.]  P.  .Julius  und  F.  Giinther,  Ludwig.shafen. 
Assignors  to  Badische  Anilin  und  Soda  Fabrik,  Ludwigs- 
hafen, Germany.     U.S.  Pat.  092,076,  Feb.  4,  1902. 

See  Fr.  Pat.  312,899  ;  this  Journal,  1902,  1 12.— T.  A.  L. 

Blue  Sulphonated  Dye  [Anthracene  Dyestuif].  U.  Bohn, 
Mannheim,  .\ssignor  to  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafen,  Germany.  U.S.  Pat.  692,762. 
Feb.  4,  1902. 

SEEFr.  Pat.  309,503;  this  Journal,  1902,  111.— T.  A.  L. 
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yitro  Compounds  ;  Process  of  Reducing .     H.  Gerrcs- 

beim,  Cologne-Ehreufeld,  Genaauy.     U.S.   Pat.  091,132, 
Jan.  14,  1903. 

See  Eng.  Pat.  15,706  of  1901  ;  this  Jouruul,  1901,  1108. 

— T.  A.  L. 


V.-PREPARING,  BLEACHING,  DYEING, 

PRINTING,   AND   FINISHING   TEXTILES, 

YARNS,  AND  FIBRES. 

Wool :  Influence  of  Assistant  Mordants  on  the  Spinnin<i  of 
— ^.  A.  FlogI  and  H.  Koller.  Fiirber-Zeit.  13,  [4], 
53 — 55. 

The  experiments  of  S.  lCap£f  (this  Journal.  1900,  659) 
were  repeated  and  extended  to  lignnrosin  (obtained  from 
sulphite  cellulose  Ijes,  this  .lournal,  ISOS,  45).  la  Sydney 
■Wool,  which  was  lir.-t  washed  and  showed  entire  uniformity, 
was  used,  and  mordanted  and  dyed  in  the  following 
manner :  — 

1.  Mordanted,  with  3  pur  cent,  of  lijjuorosin,  1"£5  per 
cent,  of  bichromate,  and  1  per  cent,  of  sulphuric  acid  of 
66°  B. 

2.  Mordanted  with  3  per  cent,  of  lignorosin,  1-25  per 
cent,  of  bichromate,  and  3  per  cent,  of  acetic  acid  of  50  per 
cent,  strength 

3.  Slordanted  with  3  per  cent,  of  lactolin  (this  Journal, 
189S,  923),  and  1   a  per  cent,  of  bichromate. 

4.  Mordanted  with  3  per  cent,  of  bichromate  and  2"5  per 
cent,  of  tartar. 

In  each  case  the  goods  weie  mordanted   at   the   boil  for   I 
1 5  hours  ;  after  cooling,  thorough!)-  rinsed  and   then  dyed    | 
with  1  per  cent,  of  Alizarin  Orange  K,  and  2   per  cent,  of 
Anthracene  Brown  W,  the  .imount   of  water,  the  tempera-    | 
ture  and  length  of  time   employed,  being   exactly  the  .same 
in  each  trial.     They  showed  nearly  the  same  shade,  and  a 
good,  full,  and  uniform  appearance.     The  sample  mordanted 
with   tartar  and  bichromate  did  not  feel  as  soft  as  1 — :i, 
and  was  therefore  inferior  for  spinning. 

The  portions  of  dyed  wool  were  greased  with  8  per  cent, 
of  ela'ui,  each  under  exactly  the  same  conditions  as 
the  others,  and  combed.  They  showed  practically  co 
differences. 

As  an  average  of  15  tests  made,  the  strength  of  each 
piece  is  shown  in  the  following  table  :  — 


Piece. 


^lorUant. 


Stretching  of 
the  Tarn. 


I 


1  Li)tnorosin-suIjihuric 

acid. 
:!  Lignorosin-acelic  acid 

."1  Lactolin 

4  Tartar 


Vcr  Cent. 
140 

13-4 
11-9 
11-8 


Kilos. 
19-45 

18  Til 
1S-6H 
17-1(J 


These  results  agree  with  those  obtained  by  KapfE,  but 
show  that,  for  spinning  purposes,  lignorosin  gives  superior 
results  to  lactolin — F.  X. 


Cotton  ;  New  Discharge  Effects  on  — 
Farber-Zeit.,  13,  [4],  5r. 


G.  Stein. 


Strength.         I 


Most  of  the  benzidine  dyestuffs  and  of  the  various  similar 
substantive  dyestuffs  can  be  discharged  on  cotton  with  tin 
crystals.  An  exception  must  be  made  in  the  case  of  some 
of  the  yellows,  such  as  PrimuUnc  Yellow,  Direct  Yellow  1!,  | 
Mikado  Yellow  A,  Chloramine  Yellow,  &?.  The  author  I 
describes  a  method  of  obtaining  new  discharge  effects  by 
combining  dischargeable  dyestuffs  with  the  various  sulphide 
dyestuffs,  which  cannot  be  discharged  by  means  of  tin 
crystals.  The  goods  are  first  dyed  in  the  jigger,  with  the 
sulphide  dyestuffs  referred  to,  in  light  shades.  These  are 
then  washed  and  dyed  in  another  jigger  with  a  benzidine 
dyestuff,  rinsed,  dried,  and  afterwards  discharged  with  the 
tisual  acetic  acid  tin-salt  preparation. — F.  X. 


Cotton  in  Dyed    Union    Fabrics ;    Method   of   Preservinij 

.      II.  Loewenibal.       Farber-Zeit.,  1902.  13,    [3], 

37—39. 

Formerly  the  only  method  available  for  dyeing  bright 
colours  upon  both  the  wool  and  the  cotton  iu  union  tissues, 
consisted  iu  first  dyeing  the  wool  with  acid  dyestuffs,  and 
then  mordanting  the  cotton  with  tannic  acid  and  tartar 
emetic  and  dyeing  with  basic  dyestuffs.  The  disadvant.ages 
of  this  inethod,  which  is  stiil  practised  to  a  limited  extent, 
are  the  lack  of  fastness  of  the  dyes  to  rubbing  and  the 
expense  of  the  process  on  account  of  the  numerous 
washings  required. 

The  introduction  of  such  dyestuffs  as  the  Diamine 
colouring  matters  marked  a  great  step  in  advance.  The 
application  of  these  is  simple  and  inexpensive.  The 
dyes  produced  are  fast  to  rubbing  and  are  obtained  from 
the  same  bath  upon  both  wool  and  cotton.  Although  this 
method  is  much  employed  for  union  tissues  in  general,  there 
are  certain  classes  of  these,  for  instance,  alpaca  and  serge- 
unions,  which  are  liable  to  be  torn  when  treated  in  neutral 
baths  at  the  high  temperatures  at  which  the  dyeing  is 
performed.  For  such  fabrics  it  is  preferable  first  to  dye 
the  wool  in  an  acid  bath,  and  afterwards  the  cotton  in  a 
cold  or  tepid,  slightly  alkaline,  bath. 

The  best  results  are  obtained  by  dyeing  the  cotton  with 
dyestuffs  fast  to  acid,  before  spinning  or  weaving  with  the 
wool,  and  then  dyeing  the  latter  in  the  tissue  with  acid  dye- 
stuffs.  Until  recently  the  only  colours  available  for  this 
purpose  for  the  cotton  were  Aniline  Black,  Turkey  Red, 
Catechu  Brown,  and  Indigo  Blue.  Latterly  the  list  has 
been  extended  by  the  discovery  of  the  numerous  sulphur 
dyestuffs.  The  range  of  colour  of  these  is  not  vet,  however, 
sufficiently  eompreliensive.  This  is  also  the  case  with  the 
milling  dycstutt.s,  for  example,  Diamine  Milling  Black, 
which  dje  the  cotton  during  the  process  of  milling  the 
mixed  tissue,  the  woollen  portion  being  dyed  subsequently 
in  an  acid  bath.  Of  this  class  only  black  dyestuffs  are  at 
present  known. 

In  applying  the  acid  dyestuffs  to  the  wool,  a  large  pro- 
portion of  an  acid  or  acid  salt,  for  instance,  20  per  cent,  of 
the  weight  of  the  tissue  of  sodium  bisulphate,  is  commonly 
used.  Much  of  this  remains  in  the  wool,  even  after  pro- 
longed washing.  It  often  gives  rise  to  the  destruction  of 
the  cotton  during  the  storage  of  tbe  tissue.  In  an  experi- 
ment it  was  found  that  the  wool  in  a  sample  of  a  mixed 
tissue,  weighing  10  grms.,  which  had  been  dyed  in  a  bath 
containing  the  above  proportion  of  sodium  bisulphate, 
after  boiling  three  times  for  half  an  hour  each  time  iu  100 
times  the  weight  of  water,  still  retained  0-169  grm.  of 
sulphuric  acid,  as  determined  by  triaiing  it  with  an  excess 
of  standard  alknli  solution  and  litrating  back  with  acid. 
Treating  the  dyed  fabric  with  soda  to  neutralise  the  acid  is 
impracticable  on  account  of  the  damage  this  would  cause 
both  to  the  wool  and  to  the  dye.  A  method  recommended 
by  Cassella  and  Co.  is  said  to  give  satisfactory  results. 
This  consists  in  rinsing  the  dyed  tissue,  after  washing  it 
repeatedly,  in  a  bath  containing  5 — 10  grms.  of  sodium 
acetate  per  litre  and  then  drying  it.  The  dried  tissue  is 
quite  free  from  acid,  and  neither  the  wool  nor  the  cotton 
is  iu  the  least  degree  injured. — E.  15. 

Printing  Colours;  Determination  of  the  Covering  Power 

of .     E.   Valenta.     Oesterr.    Chcm.-Zeit.,  4     [32]. 

Chem.  Centr.,  1901,  1,  [6],  382. 

The  method  proposed  by  the  author  depends  upon  the  follow- 
ing principle  ; — If  a  printing  colour  be  distributed  iu  a 
uniform  layer  of  definite  thickness  on  a  black  surface, 
which  absorbs  all  light,  then,  if  the  thickness  of  the  layer 
does  not  exceed  a  certain  limit,  the  quantity  of  coloured 
light  reflected  from  a  unit  of  surface,  will  be  less  than  that 
which  is  reflected  from  an  equal  quantity  of  the  colour 
spread  in  a  layer  of  the  same  thickness  on  a  white  surface 
of  the  same  size.  The  greater  the  covering  power  of  a 
colour,  then  the  greater  will  be  the  amount  of  coloured 
light  reflected,  under  similar  conditions,  by  the  layer  of 
colour  on  a  black  ground,  as  compared  with  that  on  a  white 
ground,  as,  in  the  first  case,  all  the  light  which  penetrates 
the  layer  of  colour  is  absorbed,  whilst  in  the  latter  case,  it 


340 


JOUENAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTEY. 


[March  15, 1902. 


is  reflected.  If,  therefore,  tlie  amount  of  eoloured  light 
reflected  in  each  case  be  measured,  the  covering  poiver  of 
a  colour  can  be  expressed  as  the  ratio  between  the  two 
(jiuintities. 

The  colour  to  be  examined  is  rubbed  to  a  suitable  con- 
sistence with  a  definite  quantity  (the  same  in  all  cases)  of 
thin  varnish,  and  is  |irinted  by  means  of  a  lithographic  stone 
or  an  earthenware  jjlale  in  the  press,  on  a  piece  of  white  or  on 
a  piece  of  dull  blaek  paper,  either  of  which  is  subsequently 
examined  in  a  Stammer's  colorimeter  (see  this  Journal,  HiOil, 
!I14).  The  white  porcelain  plate  of  the  apparatus  is  placed 
in  a  horizontal  position,  and  then  iu  that  half  of  the  card- 
board frame  which  comes  below  the  ''liquid  tube''  is 
pushed  a  piece  of  white  paper,  whilst  in  the  otlier  half  is 
place  I  a  piece  of  the  same  paper  covered  with  the  printing 
oulour.  The  tube  is  tilled  with  a  solution  of  a  dyestuff  of 
a  tint  similar  to  that  of  the  colour  under  examination.  The 
height  of  dyestuff  solution  is  then  noted  which  is  required 
in  order  that,  apart  from  clearness,  both  halves  of  the  Held  of 
vision,  may  appear  eoloured  to  the  same  extent.  The  number 
W  obtainei  as  the  mean  of  several  readings,  correspomls  to 
the  amount  of  eoloured  light  reflected  by  the  layer  of  colour 
on  a  white  ground.  The  piece  of  white  paper  covered 
M'ith  the  colour  is  now  replaced  by  the  piece  of  black  paper 
covered  with  the  same  amoiint  of  colour,  the  brightness  of 
the  light  reflected  by  the  other  half  of  the  cardboard  frame  is 
dimmed  until  both  halves  of  the  field  of  vision  appear  equally 
clear,  and  then  the  height  of  the  column  of  dyestuff  solution 
is  adjusted  till  the  field  is  equally  coloured.  The  number, 
S,  obtained  c  'rresponds  to  the  amouut  of  light  reflected  by 
the  layer  of  colour  on  a  black  ground.  The  ratio  S  :  \V 
expressed  as  perceatiige  of  W,  is  a  measure  of  the  covering 
power  of  the  colour. — A.  S. 

Tiuki'ificil  Oil ;  Analysis  of .     W.  Herbig. 

.See  tmiltT  XXIII.  page  36". 

ESOHSU    P.\TEXTS. 

Bleichiinj  tt-iid  Scouring;    Improved    Compound   for . 

E.   M.' Taylor,   Manchester.      Kng.  Tat.  3071,  Feb.   13, 
1901. 

Tnic  inveuii;r  claims  the  use  of  crude  or  saponified  cresol 
or  creosote  in  combination  with  sodium  carbonate  or  with 
the  addition  of  sodium  hydroxide,  fatty  acids  and  colophony 
for  scouring  and  bleaching  cloth,  yarns,  vegetable  fibres  or 
garments. — J.  I\  B. 

Di/ciny,   Blenching,  and    Trcatmcnl  of  Colton  and  olher 

Textile  Materials  ;   Mrllnnl  of  and  Apparatus  for . 

.T.  Lindleyand  E.  Ashworth.     Eng.  I'at.  14,.528,  July  14, 
1899. 

TiiK  apparatus  to  which  the  improvements  claimed  have 
been  apjilied,  is  described  iu  Eng.  I^at.  10,678,  1891  (this 
Journal,  1892,  G8t)).— II.  li. 


Di/cing,   Bleaching,  or  otherwise    Treating  with    Litptids 

Cops   of    Yarns:    Apparatus  for .     J.   JIajor    and 

T.  J.  Wood.     Eug.  Pat.  16,422,  Aug.  12,  1899. 

Impkovkments  upon  the  apparatus  described  in  the  Eng. 
Pat.  2.'),.525,  1898,  of  the  same  authors  are  claimed. 

-II.  L. 

Di/cing    Loose    Material,   Fabrics,   Hosier;/,  ^'c.  :   Method 

and  Apparatus  for .     O.  Venter,  Chemnitz,  Saxony. 

Eng.  Pat.  23,05.5,  Nov.  14,  1901. 

A  DYK-VAT  is  fitted  with  a  central  vertical  chamber  com- 
municating with  a  number  of  horiz;uial  hollow  cylinders, 
arranged  in  vertical  series,  which  support  the  materials  to 
be  dyed.  The  central  chamber  is  also  connected  with  a 
subjacent  reservoir  containing  the  dyeing  soluti(m  iu  such 
a  manner  that  this  liquid  may  be  driven  tlirough  the 
vertical  chamber  and  the  material  under  treatment,  and 
t'nen  partly  sucked  back  again  by  the  employment  of  air 
under  increased  and  diminished  pressure.  The  fibres  of  the 
material  having  been  freed  from  air  by  this  preliminary 
treatment,  the  vat  is  disconnected  from  the  reservoir  and 
placed  in  communication  with  a  circulating  pump  working 
alternately  in  opposite  directions,  the  rapidity  of  the  action 
being  diminishei  as  tiie  operation  continues,  whilst  the 
amount  of  dyeing  solution  passing  through  the  goods  is 
increased  by  gradually  opening  a  regul.ating  cock  placed 
iu  the  circuit. — (i.  T.  M. 

Diied   Colton    I'ibrc    [Sulphide   Colon rs^  ;   Preventing    the 

Weahenin  I   of  .     H.   E.    Newton,   London.     Ernm 

The  Farbenfabriken  vorm.  I'r.  I)a3'er  and  Co.,  Elberfeld, 
Germany.     Eug.  Pat.  6429,  March  2  7,  1901. 

Cotton  fabrics  wiiich  have  been  dyed  with  sulphiu-  dyestuffs 
colours,  e.g.,  Immedial  or  Katigeu  Black,  and  treated  with 
potassium  bichromate,  copper  sulphate  and  acetic  acid,  are 
(bund  to  become  considerably  weakened  in  strength,  when 
they  are  subiectcd,  iu  the  process  of  tiuisiiing,  to  steaming 
or  hot  pressing.  No  diminution  iu  strength  occurs,  if  the 
fabrics  after  being  dyed,  treated  as  above  described  and 
washed,  are  treated  in  a  bath  of  sodium  carbonate  (1  :  1000) 
for  !0  mirutes,  anil  are  then  washed  and  finished.  As  a 
mixture  of  an  acetate  and  acetic  acid  does  not  give  tlie 
same  result,  it  would  appear  that  the  action  is  not  simply 
the  neutralising  of  the  mineral  acid  contained  in  the  fibre. 

— E.  1!. 

Printing  of  Te.rtilc  Fabrics.     W.   Rumney  and  Co.,  Ltd., 
and'  .\.  S.  Young.     Eng.  Pat.  l.i,066,  Aug.  3,  1899. 

The  object  of  this  invention  is  to  produce  an  imitaticn  of 
colored  woven  or  tapestry  effects  on  textile  fabrics.  A 
small  roller  a  (see  figure)  is  mounted  in  a  suitable  frame  b. 
The  roller  a  is  supplied  with  colour  by  means  of  a  fur- 
nisher c,  revolving  in  a  colour  trough  c',  and  can  be  cleaned 
by  means  of  a  doctor  (/.  The  fabric  to  be  printed  is  first 
passed  under  a  tension  rail  e,  then  it  tcnu-lies  lightly  the 
top  of  the  said  rfiller  and  receives  therefrom  a  light  coating 
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of  the  colour.  The  tension  rail  is  adjustable  hv  moans  of 
a  serew  ;/,  and  the  pressure  of  the  cloth  on  the  roller  can 
he  so  arranged  that  only  the  tops  of  the  threads  of  the 
fabric  receive  a  coating  of  tlie  colour,  thus  i)roduclng  an 
imitation  of  coloured  weaving.  After  leaving  the  small 
roller  <i,  the  cloth  passes  on  to  the  drying  cylinders  /i, 
where  it  is  dried  in  the  usual  manner.  The  speed  of  the 
faiirie  is  so  arranged  that  it  travels  faster  than  the  surface 
speed  of  the  small  roller  a.  The  apparatus  may  be  used 
in  coujanction  with  an  ordinary  calico  printing  machine. 
One  or  more  colour.*  may  be  ))rinted  on  the  fabrie  in  the 
ordinary  maun.r  with  engraved  rollers,  eiiher  before  or 
after  it  passes  the  above-mentioaed  small  roller.  The  latter 
may  be  either  a  plain  unengraved  roller  liavmg  a  por.ius 
surface,  or  it  may  contain  designs  arranged  ou  the  surface 
in  relief.  If  a  plain  roller  be  used,  it  is  preferable  to  use 
a  fabric,  which  is  woven  in  figured  designs,  which  stand 
up  more  <ir  less  above  the  general  surface  of  the  fabric. 

—II.  I,. 

Vriiiliiuj  of  Ciiloiirs  in  Graduatiim  on  Viiper  tmd  Text  ill' 
Fabrics.  I'.  Uarboutau,  Paris.  Kng.  I'at,  792:',  April  17, 
1!)0I. 
Tii-XTilK  fabrics,  paper  or  the  litis  are  passed  in  a  continuous 
band  from  one  roller  to  another  over  a  table  containing  a 
unraber  of  plates,  engraved  in  relief  and  bearing  the  coloars 
to  be  printed,  upon  which,  after  being  damped,  they  are 
pressed.  The  plates  are  coated  by  a  bru.sh  with  the  desired 
colour  or  colours  in  those  parts  which  are  to  re[iroduce  the 
picture  or  design  in  its  greatest  intensity,  the  parts  imme- 
diately surrounding  these  being  smeared  by  a  damp  cloth 
with  the  same  colour  or  colours,  to  produce  graded  tints. 
.Several  different  colours  may  be  applied  to  the  same  plate, 
provided  they  do  not  come  into  contact  with  one  another. 
Hv  this  method,  a  design  may  be  obtained  by  means  of 
three  plates,  which  could  be  produced  by  the  method  in 
use  only  by  the  employment  of  at  least  twelve  plates. 

The  use  of  a  device  for  lifting  the  material  which  is  being 
printed  away  from  the  table,']  is  claimed.  The  purpose  of 
this  is  to  facilitate  the  unrolling  of  the  material  and  the 
re-coating  with  the  necessary  colouis  of  the  plates,  after 
these  have  been  used,  the  plates  for  convenience  being  placed 
in  slides  which  are  drawn  from  under  the  material,  while  the 
re  coating  is  being  done. — E.  H. 

MfluUising  Fabrics;    Process  for  .      C.    Danilevsky, 

S.  Tourchaninoff,  A.  Danilevsky,   and   V.  Timonoff,  St. 
Tetersburg.     Eng.  Pat.  .551fi,  March  15,  1901. 

The  fabric  to  be  metallised  through  its  whole  thickness  is 
first  treated  with  acids  or  alkalis  to  eliminate  from  its  pores 
foreign  matters,  which  would  interfere  with  the  deposit  of 
the  metal.  An  adherent  metallic  foundation  is  then  applied 
to  one  face  of  the  fabric,  and  forms  a  cathode  which  is 
connected  to  the  negative  pole  of  some  source  of  electricity, 
and  an  anode  in  the  form  of  a  plate  of  the  metal  to  be 
deposited  is  arranged  on  the  opposite  face  of  the  fabric, 
which  is  then  subjected  to  metallisation  in  an  electrolytic 
bath,  various  formula;  for  which  are  given.— G.  II.  R. 

IJXiTED   ST.4TES    PATENTS. 

Fabric  ITcxtile,  from    Gnms,   Sfc.'\     .J.  Mugnier,    Lyons, 
Fnince.     U.S.  Pat.  692,'4C7,  Feb.  i,  1902. 

Light  fabrics,  resembling  in  appearance  muslins,  crape, 
gauze,  tulle,  &c.,  are  produced  by  forcing,  in  the  form  of 
threads,  a  hot,  thick,  fluid  mucilaginous  preparation  through 
apertures  in  the  bottom  of  a  suitable  receptacle,  il  (see  figure) 
upon  a  light  framework  a  placed  upon  a  carriage  mounted 
on  rails.  The  threads  are  deposited  both  in  the  direction 
of  the  length  and  in  that  of  the  width  of  the  fabric  to  be 
produced.  While  laying  the  threads  in  the  latter  direction, 
the  receptacle  travels  a  little  beyond  the  edges  of  the 
fabric,  leaving  loops  h  as  its  motion  is  reversed.  Those 
are  subsequently  removed.  The  two  layers  of  threads 
obtained  being  adhesive,  unite  together.  Many  layers  can 
be  superposed,  enabliug  the  thickness  and  strength  of  the 
fabric  to  be  increased  at  wil!.  The  design  can  also  be 
varied  in  se\ eral  w ays.  When  dry,  the  fabric  is  remoied 
from  the  framing,  which  is  kept  slightly  greased  to  facilitate 
this. 


The  mucilage  employed  is  prepared  from  "  lichenin,"  an 
extract  of  lichens,  the  gelatinous  principles  foimd  in  the 
fleshy  parts  of  various  plants,  in  fruits  and  certain  roots, 
tiie  extract  of  Iceland  moss,  "  gelose""  (from  various  alg;c) 
and  similar  substances,  with  which  may  be  mixed  isinglass. 


gelatin,  casein,  gluten,  borax,  glycerin,  &c.  The  following 
bath  is  used  at  a  temperature  of  70^  C.  : — "  A  solution  in 
hot  water  is  prepared  of  well-washed  '  gelose  '  containing 
.")  to  6  per  cent,  of  the  latter.  To  this  is  added  from  3  to 
4  per  cent,  of  borax,  li  per  cent,  of  gluten  diluted  in  three 
limes  its  weight  of  alcohol,  and  1  per  cent,  of  gelatin  and 
as  much  glycerin."  This  may  be  coloured  bj  the  addition 
of  dyestuffs  or  pigments  for  the  purpose  of  producing  a 
coloured  fabric. — E.  B. 

E/ectricalli/  Dispcrsitui    Fluids    [Fibres  or   I'hreads  from 

Fluids']  :  Apparatus  for  .      J.  F.   C'ooley,  Boston, 

Massachusetts.     U.S.  Pat.  692,031,  Feb.  4,  1902. 

See  Eng.  Fat.  6385,  1900;  this  .fournal,  190O,  659. 

—J.  W.  H. 

Wulerproof  and  Air-tiyht  Fabrics.     W.  A.  IJurrin, 
Wisconsin.     U.S.  Pat.  690,250,  Dec.  31,  1901. 

C!ott<in,  linen  burlap,  or  other  unsized  fabric  is  drawn 
through  a  paste  containing  SO  per  cent,  of  potters'  clay,  S  per 
cent,  of  rye-flour,  and  12  per  cent,  of  wood-pulp  intimately 
mixed  in  the  presence  of  water.  In  this  way  the  tilling 
material  enters  the  interstices  of  the  fabric,  the  superfluous 
paste  being  removed  by  means  of  scrapers.  The  fabric 
when  thus  treated,  is  thoroughly  dried,  and  then  passed 
through  a  bath  of  melted  paraffin  wax,  which  gives  it  a 
waterproof  surface.  — G.  T.  M. 

Waterproof  Fabrics.     J.  Menzies,  London,  England. 
U.S.  Pat.  690,85S,  .Jan.  7,  1902 

The  fabrics  are  rendered  waterproof  by  immersion,  first,  in 
a  solution  containing  potassium  stearate  and  olcate,  sodium 
silicate,  and  paraffin  wax,  and  subse(jueiitly  in  a  fixati\e 
solution  of  aluminium  acetate.  To  prepare  the  first  solu- 
tion, certain  fatty  acids  are  saponified  with  caustic  potash 
and  water  in  a  steam-jacketed  boiler  or  soap-pan.  The 
mixture  is  then  boiled  for  an  hour,  sodium  silicate  and 
paraffin  wax  being  added  in  convenient  i[uantities,  and  the 
boiling  being  further  continued  for,  say,  another  hour. 

— G.  T.  M. 

Stiffening    Fabrics;   Composition  for  —^.    J,  D.  Graber, 
Pennsylvania.     U.S.  Pat.  091, ■162,  Jan.  21,  1902. 

Ax  alcoholic  solution  of  lac,  ricinoleiu,  or  any  other  non- 
drying  oil  and  sodium  borate  is  used  in  stiffening  woollen 
or  cotton  fabrics ;  these  articles,  after  drying,  being  thus 
rendered  wat-erproof  and  antiseptic.  The  finished  materials 
may  be  moulded  into  any  shape  whilst  hot,  but  thev  harden 
on  cooling.— G.  T.  M. 

Blcaching-Keir.      J.    C.    Tyms.    Garfield,    New    Jersey, 
U.S.A.     U.S.  Pat.  692,031,  Jan.  28,  1902. 

This  is  essentially  a  vessel  consisting  of  a  lower  chamber 
and  an  upper  tank,  the  former  communicating  with  the 
latter  by  means  of  a  pipe  and  check  valves  controlled  by 
floats.  The  liquor  when  bqiled  by  steam  is  forced  through 
the  pipe  from  the  lower  chamber  into  the  upper  part  of  the 
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tank,  percolates  through  the  goods  and  returns  through  the 
valves  iDto  the  lower  chamber.  Numerous  details  are 
referred  to  in  the  specification  which  contains  drawings  of 
the  plant.— T.  A.  L. 

Multi  -  coloured  Ffibncs.     F.  Meyer,  Aix  -  la  -  Chapelle, 
Germany.     U.  S.  Pat.  189,559,  Dec.  24,  1901. 

See  Eng.  Tat.  15,380,  1898  ;  this  Journal,  1899,  681. 

— G.  T.  M. 

niicharying  Indigo-Dyed  \Yool.  W.  Berns.  From  The 
Budische  Anilin"  und  Soda  Fahrik.  U.S.  Pat.  690,:U7, 
Dec.  31,  1901. 
I.VDIGO-DYED  woollen  goods  are  discharged  by  printing  with 
a  pa^te  containm^?  tragacanth  and  ordinary  gum  mixed  with 
sodium  bichromate,  steaming,  passing  through  a  bath  con- 
taining an  aqueous  solution  ot  oxalic  and  sulphuric  acids 
and  finally  bleaching  by  means  of  solutions  of  hydrogen 
peroxide,  sulphurous  acid,  sodium  bisulphite  or  "  potassium 
percarbonate." 

Coloured  discharges  on  Indigo-dyed  wool  are  produced  by 
adding  suitable  dyestuffs  to  Uie  discharging  paste.  lied 
discharges  are  obtained  by  the  use  of  Indulin  Scarlet  or 
Khodamine  Extra ;  Azoflavin  ;i  G  and  3  11  give  yellow  shades, 
whilst  Methylene  Blue  produces  a  blue  elfect.— G.  T.  M. 

Hydroiulphiles  ;  Process  of  making .      Max    Baslem. 

U.S.  Pat.  693,760,  1902. 

See  under  VII.,  page  346. 

FnENCii  Patents. 

Yarn  Mercerisim/  Machines.  J.  Dolder.    Fr.  Pat.  312,957, 
.luly  24,  1901. 

Yakns,  iu  the  form  of  long  hanks,  are  placed  upon  a  pair  of 
rollers,  mounted  side  by  side  a  convenient  distance  apart, 
one  of  them  being  stationary,  the  other  movable  horizontally. 
The  latter,  by  means  of  suitable  starling  and  driving 
mechanism,  is  made  to  travel  automatically  a  definite 
distance,  limited  as  desired,  in  ordec  to  stretch  the  hanks. 
Simultaneously  with  this  action,  the  outer  one  of  two 
troughs,  fitting  one  inside  the  other,  is  raised  until  a  pro- 
jecting plug  upon  the  bottom  of  it  comes  into  contact  with 
a  valve  in  the  innertrough  which  is  fixed  immediately  below 
the  rollers.  The  mercerising  solution  contained  in  the  outer 
trough  then  enters  the  inner  one  and  saturates  the  hanks  of 
yarn  which,  while  this  is  proceeding,  and  for  some  time  afttr- 
ward-,  are  kept  iu  continuous  movement  round  the  support- 
ing roller.--.  The  outer  trough  is  next  lowered,  causing  the 
excess  of  the  mercerising  solution  to  be  withdrawn  from  the 
inner  trough,  a  further  quantity  being  squeezed  from  the 
hanks  by  a  roller  which  is  pressed  down  upon  one  of  the 
yarn-supporting  rollers.  The  valve  leading  to  the  outer 
trough  is  then  closed,  a  water-escape  valve  in  the  inner 
trough  is  opened  and  the  hanks  are  washed  by  means  of  a 
spray  of  water  which  descends  upon  them.  After  this,  the 
water  spray  is  shut  off,  and  the  hanks  are  squeezed. 
Finally,  the  squeezing  roller  is  raisfd,  the  movable  roller  is 
brought  nearer  to  the  stationary  roller,  to  relax  the  tension 
upon  the  hanks,  and  (he  hanks  are  removed. — E.  B. 

Bleaching  Coltun  and  other  Fibres  bi/ means  of  Electrolysed 

Solutions;    Apparatus  for .     C.   Martin.     Fr.  Pat. 

311,580,  June  8,  1901. 
Textile  materials,  for  instance  cotton  yarns  packed  in 
bundles  as  they  come  from  the  spinner,  are  treated  in  one  and 
the  same  \essel,  first  with  a  solution  of  caustic  soda,  then 
wiih  a  bleaching  solution,  and  lastly  with  a  dilute  solution 
of  su'pfiuric  acid,  each  operation  being  followed  by  a  rinsing 
with  water.  They  are  then  hydro-extracted,  and  dried  by- 
means  of  hot  air. 

The  apparatus  employed  for  these  processes,  comprises  a 
pump,  tanks  for  the  preparation  and  storage  ol  the  necessary 
sidutions,  a  kler,  a  hydro-extractor,  a  hot  air  drying 
chamber,  and  an  improved  electrolysing  apparatus.  This 
consists  of  a  tank  through  which  a  solution  of  common  salt 
is  slowly  passed  upwards  and  downwards  between  partitions 
formed  of  the  electrodes,  which  are  blocks  of  slate  co\  ered 
with  a  layer,  0-03  mm.  or  so  in  thickness,  of  platinum  or 
platinum-iridium  foil.     The  extent  of  the  electrolytic  action 


is  conveniently  measured  by  the  rise  in  temperature  which 
tjikes  place  in  the  solution.  This  should  be  10° — 12°  G. 
The  density  of  the  current  employed  is  about  50  amperes 
per  square  cm.  of  electrolysing  surface. — E,  B. 

Bleaching,  Dyeing,  ^-c.  Textile  Materials  ;  Apparatus  for 
.     Roesch  and  Co.      Pr.  Pat.  312.4-24,  July  5,  1901. 

Two  cylinders  are  arranged  concentrically  one  inside  the  other 

[   and  are  surmounted  by  a  cover.     The  outer  cylinder  is  fixed, 

and  communicates  on  opposite   sides    with    a  pump.     The 

Inner  one,  which  is  perforated,  is  revolvable  and  serves  t) 

hold  the  materials  to   Iil'   dyed,   &c.      The  annular  space 

between   the    cylinders    i.i    divideil    into    two    water-tight 

chambers  by  projection?   from  the   inner  side  of  the   outer 

cylinder.     Dye  liquors  are  forced  into  one  of  these  chambers 

and,   after  passing   through   the  inner   cylinder,  are   drawn 

from    the   other   chamber    by    the    pump.      'Ihe   materials 

j   are   thus  thoroughly   permeated   by  the   liquids  which  are 

I   presented   to   them  iu  constantly  varying  directions  as   the 

j   inner  cylinder  is  revolved. — E.  15. 

Dyestuffs  on   Vegetable  Fibres  ;  Printing .     Badische 

Anilin    und  Soda  Fabrik.     Fr.    Pat.    313,772,   Aug.  24, 
1901. 

The  blue  dyestuffs  obtained  according  to  Fr.  Pat.  309,503 

of  March  29,  1901,  and  its  supplement   of  July    10,   1901 

(this   Journal,   19C2,  42  and   111),  have  in  themselves  no 

affinity  for  fibres,  but  can  be  fixed  under  certain  conditions. 

The    process    consists   In    printing    the    dyestuffs   with    a 

j   reducing  agent  and  alkali,  and   subsequently  steaming  ;   or 

I   else  printing  the  mixture   of  the   dyestiiff  and  the  reducer 

and  passing  the  fibre  through  an  alkaline  bath  ;  or  finally 

I    the  colour   and   an  alkali   can  be  printed  and  the  fabric 

steamed,  in  this  case  no  reducing  agent  being  employed. 

Suitable   reducing   agents   are  stannous   chloride,  glucose, 

hydrosulphite  and  ferrous  sulphate.     Bright  and  fast  shades 

are  obtained  by  these  method*. — T.  A.  L. 

White  Reserve  under  Indigo  on  Unbleached  Tissues. 
The  Badische  Anilin  und  ^'oda  Fabrik.  F'r.  Pat.  313,926, 
Aug.  13,  1901. 

A  MIXTURE  of  finely  ground  lead  dioxide  (400  grms.), 
glycerin  (300  grms.),  and  gum  thickening  (300  grms.)  is 
printed  upon  an  unbleached  tissue  and  dried  at  about  35°  C. 
The  tissue  is  then  dyed  w-ith  Indigo,  either  upon  a  cham- 
pagne frame  or  in  a  continuous  dyeing  machine.  After 
being  washed  in  cold  water.  It  is  treated  with  dilute 
hydrochloric  acid  (20  grms.  of  concentrated  acid  per  litre) 
at  4."i'  C.,  until  the  printed  portions  have  been  completely 
whitened  bv  the  bleaching  action  which  takes  place  in 
them.— E.  B. 

Discharges    upon     Paranit  rani  line    Red    and     Analogous 

Dyeiluffs ;    White   and    Coloured   ,      The    Clayton 

Aniline  Co.,  Ltd.     Fr.  Pat.  314,048,  Sept.  6,  1901. 

The  processes  of  discharging  Paranitranlline  Red  described 
in  Fr.  Pats.  255,997  and  267,205  and  Ger.  Pat.  94,174  have 
not  been  much  practi-ied,  owing  to  the  tendering  of  the  fibre 
and  the  dulling  of  the  red  In  the  undischarged  parts  of  the 
tissue,  which  occur  in  the  production  of  a  satisfactory  white 
discharge.  The  tendering  is  often  greater  iu  the  unpriiited 
than  in  the  printed  parts.  This  Is  due  (o  the  destructive 
j  action  upon  cotton  of  the  gases  evolved  from  the  stannous 
sulphocyunide  in  the  printing  mixture  employed.  To  over- 
come these  drawbacks,  and  to  shorten  as  much  as  possible 
the  time  necessary  for  stcamiug,  the  tissue  to  be  printed 
is  prepared  with  a  solution  containing  sodium  acetate 
(50  grms.y  or  ammonium  citrate  or  tartrate,  and  tartaric 
acid  (25  grms.).  It  is  then  printed  with  a  mixture  said  to 
be  more  concentrated  than  those  hitherto  used,  consisting  of 
100  grms.  of  stannous  chloride,  "  700  grms."  of  ammonium 
sulphocyanide,  150  grms.  of  tartaric  or  citric  acid,  and 
650  grms.  of  gum  tragacanth  paste  (13:100).  The  tissue 
is  dried,  steamed  for  I J — 3  inii.s.,  treated  with  acid,  as 
usu.il,  washed,  treated,  if  the  red  be  dull,  with  chlorine 
water,  soaped,  passed  through  a  dilute  solution  of  bleaching 
powder.  If  necessary,  and  dried.  Suitable  dyestuffs  are 
added  to  the  above  mixture,  to  obtain  colouied  discharges, 

— E.  IS. 
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VII.-ACJDS,  ALOLTS,  AND  SALTS. 

Sahihuric    Acid  ;  MuitufLicturr    oj   ,    h;/    the   Cniilucl 

Process.  K.  Knietseh.  Ber.,  34,  [17],  4(i(i9— 1115. 
(See  this  Journal,  ia02,  17^—173.) 
Kach  of  the  t.ibk'S  of  constants  in  this  tri'iitise  is  illus- 
trated graphioally  hy  a  curve ;  and  these  curves  are  collected 
together  and  suniniod  up  in  the  accompanying  fisrure,  the 
number  of  each  curve  corresponding  with  the  number  of 
the  tabic,  as  iilreadv  quoted. 


Necessarily,  the  curve  7,  Vapour  Pressure,  runs,  in  a 
general  sense,  in  an  opposite  direction  to  this  curve. 

8.  Vhcnsity. — This  curve  shows  slight  maximum  and 
minimum  values  at  a  little  below  and  above  90  per  cent. 
II.2SO4,  and  a  very  sharply  dotined  maximum  at  about  .5.5  per 
cent.  SO3.  The  Capillarity  curve  9  needs  no  additional 
remark. 

10.  Action  on  Iron. — The  most  important  point  here  is 
the  remarkable  action  of  fuming  acid,  containing  less  than 
20  per  cei:'..  of  SO, ;  the  sudden  variations  in  the  action,  with 
the  maximum  at    10  per  cent,  of   SO;,,  are  well  seen   by  an 
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The  chief  features  of  these  curves  may  be  noted  in  their 
order: — 

1.  Melting  Point. — This  curve  shows  a  very  obvious 
series  of  sharply  defined  maxima  and  minima,  the  most 
impoitant  of  which  are  the  maxima  at  HjSOj.H.O  (84-.5 
per  cent.  H.,SOJ,  at  ILSO^,  and  at  HjSl^^.SO,  (44-9  per 
cent.  SO-,)-'  The  other  maxima  or  minima  also  oceir  at 
points  correspimding  with  definite  molecular  proportions  of 
H.SOj  to  H;0  or  to  SO:,. 

•1.  Dcnslli/. — This  (measured  at  \'y  C.)  rises  almost 
nroportionally  with  the  concentration,  till  it  reaches  a  limit 
at  about  9B  per  cent,  of  H,S04 ;  then  from  HnSO^  onwards 
it  again  rises  to  a  maximum  at  .about  HnSO.|.2S03  (02  per 
cent.  SO,).  Thedensity  of"  Oleum,"  or  fuming  acid,  is  also 
shown  at  3.5'  C. ;  the  general  form  of  the  curve  is  obviously 
similar  to  that  at  1.5°  C. 

:!.  Specitic  Heal.—lhh  steadily  falls,  without  any  break 
at  H0SO4,  to  20  per  cent.  SO3,  and  then  sharply  rises. 

4.  /lent  of  Solution. — A  steady  rise  from  end  to  end,  the 
rate  of  rise  also  increasing,  as  is  shown  by  the  increasing 
steepness  of  the  curve.  Xo  indication  of  any  hydrate  or 
auhydro  compound  is  given  by  this  curve. 

5.  Electrical  liesistance. — The  remarkable  features  are  : 
first,  the  great  increase  of  conductivity  caused  by  the  addi- 
tion to  water  of  even  a  little  of  the  acid;  second,  the  slight 
indication  of  the  hydrate  HjSOj.H/Jby  the  small  maximum 
of  resistance  (or  minimum  of  conductivity)  there  ;  and,  last, 
the  enormously  rapid  variations  caused  by  the  addition  to 
H.,SOj  (maximum  resistance)  of  even  2  or  3  per  cent,  of 
either  water  or  anhydride,  and  the  rapid  increase  from  the 
minimum  at  10  per  cent.  SO3  as  the  proportion  of  S(  i^ 
increases. 

C.  Boiling  Point. — The  one  feature  of  this  curve  is  the 
maximum  at  98  per  cent.  HoSO^.  This  is  the  composition 
of  the  acid  distilling  at  a  constant  temperature  ;  if  we  heat 
a  weaker  acid  it  will  lose  water,  if  we  heat  a  stronger  acid  it 
will  lose   SO3,  till   the  residue   reaches   this  composition. 


90  toO'^'H^SO^ 


inspection  of  the  curve.  (This  curve  is  to  be  read  from  the 
top  of  the  diagram,  not,  like  the  others,  from  the  bottom.) 

—J.  T.  D. 

Persnlphuric  Acid  and  il.s  Sails  ;  Action  of  Colloidal 
Platinum  upon .     T.  S.  Price.    Ber.,  35,  [2] ,  29 1—294. 

Colloidal  platinum  does  not  ai>pear  to  decompose  solutions 
of  potassium  or  ammonium  persulphate  ;  also  persnlphuric 
aei(l  is  not  attacked,  even  after  standing  for  several  hours 
jn  contact  with  the  platinum. 

The  decomposition  of  hydrogen  dioxide  in  the  presence 
of  persulphates  Wi-vs  next  investigated,  it  being  thought 
possible  th?,t  reaction  might  take  place  according  to  the 
equation  K.,S.X)s  +  HoOo  =  K.,S04  -I-  HjSOj  +  (_)... 

The  results  showed,  however,  that  the  decomposition  of 
hydrogen  dioxide  was  only  slightly  accelerated  by  potassium 
and  ammonium  persulphates,  whilst  free  persnlphuric  acid 
slightly  retarded  it. 

Caro's  acid,  which  was  proved  to  have  ihe  composition 
II0SO5,  is  only  slowly  decomposed  by  colloidal  platinum, 
but  when  mixed  with  hydrogen  dioxide,  the  decomposition 
is  very  rapidly  effected  by  the  platinum — H.  F.  C.  G. 

Acetic  Acid  Series  :  Solubilities  of  the  Calcium  Salts  of  the 

Acids  <f  the  .     J.  S.  Lumsdun.     Proc.  Chem.  Soc, 

18,  [24C],  31. 
It  is  well  known  that  many  calcium  salts  diminish  in  solu- 
bility wiih  increase  of  temperature,  and  in  order  to  obtain 
further  information  on  this  subject,  the  solubilities  of  the 
salts  of  the  acids  of  the  acetic  acid  series  have  been  carefully 
determined. 

Calcium  formate  is  anhydrous  when  in  contact  with  its 
saturated  solution  and  gives  a  simple  ascending  curve  of 
solubility.  The  calcium  salts  of  the  other  acids  of  the  series 
contain  water  of  crystallisation  and  all  diminish  in  solubility 
with  rise  of  temperature  until  a  minimum  point  is  reached 
after  which  the  solubility  increases. 
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Of  the  salts  of  the  iiormril  acids,  only  oalcUim  acetate 
changes  from  one  crystalline  state  to  another  between  0"  and 
100°  0  ,  whilst  both  calcium  isohutjrate  and  ealeium  isovale- 
rate  have  double  curves.  With  the  exception  of  calcium 
formate,  all  the  salts  which  have  bpen  examined,  when  in 
contact  with  their  saturated  solutions  ai  100°  C,  consist  of 
crystals  which  contain  1  molecule  of  water. 

The  salts  of  the  normal  acids  increase  in  solubility  from 
forinate  to  acetate  and  ]iro)iiouate,  then  decrease  quickly 
with  the  Towth  in  the  number  of  carbon  atoms,  the  salts  of 
the  iso-acids  being  more  soluble  than  those  of  the  corre- 
Sjiouding  nonnil  acids. 

Solid  ami  its  Saluralcd  Suliilioa  at  rarivits  Temperatures; 

Eiiuilihriiim    heiwien   a    .       J.    S.    Lumsden.     Proc. 

Chem.  See,  18,  [-'40],  31. 
The   solubilities  of  the  calcium   salts  of   the  acids   of  the 
acetic  acid  scries  were  found  to  be  all  represented  by  curves 
convex  to  the  temperature  axis,  indicating  at  first  decrease 
and  then  increase  of  solubility. 

A  curve  of  this  shape  is  in  no  way  anomalous,  for  by  con- 
sidering the  action  of  heat  on  each  of  the  factors  which 
condition  the  equilibrium  in  a  saturated  solution,  it  is  seen 
to  be  typically  a  normal  curve. 

The  factors  which  produce  equilibrium  in  a  saturated 
solution  arc:  the  altitn'ty  between  solid  and  solvent,  tlie 
thermal  energy  of  the  solid,  and  the  jiressure  of  the  dissolved 
particles.  By  resolving  the  solubility  curve,  which  is  an 
exact  representation  of  the  resultant  of  these  forces  at  dif- 
ferent temperatures,  -into  component  curves  rtpresenting 
the  forces,  the  influence  of  temperature  on  each  can  be 
studied. 

When  each  force  varies  directly  as  the  temperature,  the 
solubility  curve  is  a  straight  line;  when  the  rate  is  different 
it  is  a  ciirvc  convex  to  the  temperature  axis. 

Some  experimenters  have  given  curves  of  solubility  con- 
cave to  tlie  temperature  axis,  but  examination  of  several 
curves  ot  that  kind  has  shown  that  they  have  been  produced 
by  the  joining  of  points  on  two  convex  curves,  so  cutting 
out  the  transition  jioint. 

By  estimating  the  heat  of  solution  at  two  points  on  a 
convex  curve  where  the  solubility  is  the  same,  it  was  found 
that  the  sensible  heat  was  much  less  at  the  higher  point. 
It  w;is  also  found  that  the  heat  of  solution  at  any  tempera- 
ture dimini-hes  with  the  concentration,  and  that  the  direction 
of  the  solubility  curve  indicates  the  heat  of  solution  in  a 
satnnited  solution  only,  being  positiveon  a  descending  and 
negative  on  an  ascending  curve. 

ENCitisH  Patents. 

('(iritiicl   Biidies    \_For   Siilphurlc   Acid];    MiDiufucliire  of 

Porous    Bodies    suitable  for   Use    as    ,  in   Chemical 

Operations.       .1.    Y.    Johnson,     London.       From     the 

Badische   Anilin   urd   Soda   Fabrik,   Ludwigshafen-am- 

Khein.     Eng.  Pat.  6828,  April  1,  1901. 

These  bodies,  which  are  very  porous,  and  have  considerable 

jiower  in   resistmg  pressure  and  cheu:ical  action,  are  made 

by  incorporating  a  catalytic   substance   with   a   mixture  of 

a    non-volatile   metallic    base   or    a  salt  of    a  non-volatile 

metallic   base,   which    contains    the    radicle   of    a    volatile 

■  acid,   with  a    salt    of    a  volatile    base    and    an    inorganic 

acid  which   is  nonvolatile  or  volatile  with  difficulty.     The 

mixture  is  then  heated  so  that  double  decomposition  takes 

place  and  the  volatile  elements  escape.— W.  C.  II. 

Sulphuric  Acid;  Manufacture  of .     J.  Y.  Johnson, 

London.  From  The  Badische  Anilin  und  Soda  fabrik, 
Germany.  Eng.  Pat.  6829,  April  1,  1901. 
Si'LPHCKic  anhydride,  or  a  gaseous  mixture  containing  it,  is 
passed  into  an  absorption  apparatus  of  east-iron,  charged  with 
acid  containing  97  to  99  per  cent,  of  H.,SOj,  but  preferably  of 
98  per  cent.,  which  percentage  is  maintained  by  simultaneous 
introduction  of  steam,  water,  or  dilute  sulphuric  acid.  It  is 
stated  that  acid  of  the  indicated  strength  absorbs  the 
anhydride  so  rapidly  that  a  multiplicity  of  vessels  may  be 
dispensed  with ;  and  also  that  such  aeid  does  not  sensibly 
attack  iron.  The  process  may  be  combined  with  that 
described  in  Eng.  Pat.  1904,  1901  (this  Journal,  1902,  116) 


"  thus  making  it  possible,  in  one  operation,  to  obtain  funiini' 
sulphuric  acid  and  highly  concentrated  sulphuric  acid,  as 
well  as  highly  concentrated  acid  alone,  both  technically  free 
from  iron." — E.  S. 

(Aitahilic   Processes    \_Sulphu> ic   Acid]  ;     The   Production 

of  Porous  Contact  Substances  nr  Masses  for  Use  in . 

The  Aetien-Geselbchaft  fiir  Zink-Industrie,  vonnals 
W.  Grillo ;  and  M.  Schroeder,  both  of  Oberhauscii. 
Germany.     Eng.  Pat.  10,412,  May  20,  1901. 

The  invention  consists  in  the  preparation  of  porous  contact 
substances,  for  use  in  the  manufacture  of  sulphuric  an- 
hydride in  the  contact  process,  from  liquid,  pasty,  or  oozy 
materials,  or  materials  which  wholly  or  partly  melt  in  the 
water  of  their  crystals,  the  object  being  attained  by  passing 
a  gas  through  them  whilst  they  are  being  dried.  Reference 
is  made  to  Eng.  Pnt.  2.'>,1.'>8,  1898  (this  Journal,  1899,  584), 
in  which  such  suitable  substances  are  described.  In  every 
case  a  catalytic  body,  such  as  platinic  chloride  or  the  finely. 
divided  metal,  is  added.  The  preparation  of  the  material 
may  be  conducted  in  the  contact  app.iratus  itself.  The 
apparatus-  is  a  blower  which  forces  air  through  a  series  of 
pipes  heated  in  a  furnace,  whence  the  air,  at  about  200°  C., 
passes  into  the  bottom  compartment  of  a  cylinder,  below  a 
grating  on  which  is  spread  a  thin  layer  of,  say,  anhydrous 
magnesium  sulphate,  <'0vered  by  crystals  of  the  salt 
moistened  by  PtCIj  solution  (or  mixed  with  phitinimi 
powder),  more  of  the  so  moistened  salt  being  added  suc- 
cessively as  each  layer  dries,  until  the  eompartment  is 
sufficiently  charged.  Another  compartment  is  then  bolted 
or  secured  on,  and  the  process  is  repeated,  and  in  like 
manner  with  other  compartments  until  the  chamber  is  fully 
charged,  and  ready,  after  the  material  is  thus  dried,  for  the 
production  of  SO,.  To  incrca:'.e  the  formation  of  blow  holes 
or  bubbles  in  the  mass  of  the  material,  sugiir,  gum,  or  tlu! 
like  may  be  added  to  it,  the  carbon  foinietl  from  which 
subsequently  burns  away. — E.  8. 

Allfiline    Earths;    Electrolytic  Preparation  of  the  Bases 

of .     A.   Brochct  and   G.  Hanson.     Eng.  Pat.  18-19, 

,ian.  26,  1901. 

See  imder  XI.  A., page  352. 

Brine  ;   Multiple  Effect  Apparatus  for  use  in  lirapnrating 

.      E.    J.    i)utf  and    the    I'uited    Alkali    Company, 

Limited,  both  of  Liverpool.  Eng.  Pat.  17,691,  Sept.  1, 
1899. 
Brine  is  fed  by  a  pipe  and  branch  pipes,  separately,  into  a 
series  of  evaporating  ehumbers,  and  iloes  not  tlow  from 
chamber  to  chamber.  Each  chamber  is  provided  with  an 
arrangement  of  tubes  through  which  the  brine  circulates, 
the  tubes  being  surrounded  by  a  belt  through  which  steam 
is  passed,  preferably  in  the  manner  described  in  Eng.  Pat. 
17,689,  1899  (this  Journal,  1900,  745).  The  steam  arising 
from  the  evaporation  of  the  brine  in  the  first  chamber 
passes  from  the  top  .lownwards  to  communicate  from  out- 
side with  the  arrangement  of  pipes  in  the  seconil  chamber, 
and  so  through  the  series,  which  is  shown  as  constituted  of 
four  evaporators,  the  outgoing  pipe  from  the  last  of  these 
conducting  the  steam  into  a  closed  chamber,  prolonged 
below  by  a  long,  narrow,  pipe,  the  flow  of  water  of  conden- 
s&tion  through  which  gives  the  needful  vacuum  for  working 
the  system.  Each  evaporator  has  a  funnel-shaped  bottom, 
with  a  prolonged  pipe  or  "  leg  "  entering  a  boot,  in  which 
the  deposited  salt  collects,  and  whence  it  is  withdrawn  by 
an  elevator.  The  evaporators  are  thus  arranged  in  jiairs, 
the  legs  from  two  of  them  entering  the  same  boot ;  hut 
m(u'e  than  two  may  be  thus  arranged. — E.  S. 

Silicofluoride  of  Sodium ;  Production  of  .     C.  Enoch, 

Hamburg,  (Sermany.     Eng.  Pat.  18-12,  Jan.  26,  1901. 

Dilute  solutions  of  siUcofluorie  acid,  such  as  occur  as 
waste  liquors,  which  may  also  contain  small  proportions  of 
hydrofluoric  and  sulphuric  acids,  are  titrated,  and  a  pro- 
portion of  solid  sodium  chloride,  equivalent  to  the  acids 
present,  is  dis.solved  in  the  solution.  The  gelatinous  sodium 
silicofluoride  that  precipitates  is  separated.  Waste  rKjuors 
containing  a  relatively  considerable  proportion  of  hydro- 
fluoric acid,  are  first  treated  with  a  compound  containing 
silicic  ucid,  such  as   water-glass,  to  form   silicofluoric   acid. 
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and  tliLMi  with  'odiiun  cliloi'iile  as  descrihi'il.  But  if  only 
Iiydrotiuoric  acid  be  present,  fiuf  sand  may  be  added  to 
form  the  silicortuoric  acid,  wliicb  may  then  be  precipitated 
as  before. — E.  tS. 

AtkuU   Ci/ttJii'Jes ;    Mtniufaclurc  or   Vreparation  of  . 

G.  W.  Johnson,  London.  From  tho  Deatsebc  Gold-  nnd 
Silbev-Scheideanstalt  vormals  Kos.-iler.  b'l'aukfort-onthe- 
Maiu,  Germany.     Kng.  Pat.  a?,29,  Feb.  1.'),  1901. 

.\m.moma  is  passed  throagh  ami.Ktnreof  sodium  and  carbon 
instated  proportions,  heated  ni  a  crncible  to  160"  C. .arid 
as  eyanamide  slowly  forms,  the  temperature  is  gradually 
raised  to  550° — 600'  C.  More  carbon  is  now  added,  and 
the  temperalure  increased  to  lad — SCO'  C.,  to  convert  the 
eyanamide  first  formed  into  cyanide.  Instead  of  carbon,  a 
liquid  or  gaseous  hydrocarbon  may  bo  used,  by  passage 
through  the  same  inlet  as  that  for  ammonia,  or  thiough  a 
separate  inlet,  into  the  molten  metal.  This  invention  is  an 
improvement  im  that  described  in  Eng.  Pat.  2 1 ,820,  1900 
(this  Journal,  1901, 1113),  from  which  it  differs  in  effecting 
the  reaction  without  the  aid  of  added  cyanide,  the  tempera- 
ture being  kept  in  the  early  part  of  the  process  so  low  that 
the  sodium  amide,  as  it  forms,  is  converted  into  eyanamide, 
thus,'.'(NaXI!;) -hC  =  Na^NjC -i- 2H,,,  and  after  completion 
of  this  reaction,  with  further  addiiion  of  carbon  at  a  higher 
temperature,  cyanide  is  formed,  Na,N.,C  +  C  =  2NaCN. 

— K.  S. 

(Cyanides    oj   the    Alkalis ;  Miiniifacliira  of  .      E.  C. 

llossitcr,  Birmingham,  II.  W.Crowther,  West  Broniwirh, 
anil  (i.  .•<.  Albright,  Kdgbastou.  Kng.  Pat.  6226,  Mar. 
2.5,  I'JOl. 

This  is  au  improvement  on  Eng.  Pat.  4-10:i,  19iil  (this 
Journal,  1902,  17-3),  as  the  treatment  of  cuprous  sulpho- 
eyanidc  to  obtain  HCy  there  described,  is  now  found  to  be 
applicable  in  the  eases  of  other  sulphocyanides  (except 
those  of  the  alkali  metals),  cyanides  and  ferrocyanides  (in- 
cluding those  of  the  alkali  metals).  The  dry  salt,  which, 
if  a  sulnhocyauide,  is  mixed  with  finely-divided  metal,  is 
heated  in  a  closed  vessel  fitted  with  an  agitator,  through 
which  hydrogen  is  continuously  passed,  at  first  below 
l.'jO'C,  then  to  200' and  gradually  to  450,  and  when  the 
reaction  is  nearly  complete,  to  a  temperature  not  exceeding 
650  .  The  mixture  of  hydrocyanic  acid  ;;nd  hydrogen 
evolved  is  passed  through  caustic  alkali,  and  the  hydrogen 
is  stored  for  re-use.  The  cyanide  solution  is  evaporated  in 
vacuum  pans  to  obtain  the  .solid  salt.  Instead  of  hydrogen, 
coal  gas  or  the  like,  dried,  and  freed  from  oxygen  and 
carbon  dioxide,  may  be  u.sed. —  E.  S. 


Gases ;  Cooling  and  Liquefaction  of , 

and  the  Seiiaration  of  Oxygen  and 
Nitrogen.  H.  A.  Strong,  London, 
Eng.  Pat.  9142,  May  17,  1900. 

The  gas  is  compressed,  subjected  to  pre- 
liminary cooling,  and  leil  through  a  coil  in 
a  counter-current  chamber  to  a  closed 
reservoir  containing  a  liijuid,  in  which  is 
immersed  the  mouth  of  a   tall  standpipe, 


Fig.  I. 


diameter  of  the  pi(>o  being  such  that  each  .bubble  may  fill 
the  space,  forcing  before  it  a  short  colunni'of  liquid,  as  in 
the  Sprengel  air-pump.  The  mechanical  work  thus  done 
by  the  expansion  of  the  gas  against  "a  counter  resisting 
liquid  jiiston  "  effects  further  coolin?.  The  standpipe  opens 
at  the  top  into  a  reservoir  having  two  outlets  ;  one  for  the 
gas  which  passes  into  the  counter-current  chamber;  and 
the  other  feu-  the  overflow  of  liquid,  which  descends  by 
gravity  a  vertical  pipe  having  exit  to  the  reservoir,  the 
liquid  actuating  a  turbine  or  other  motor  in  its  descent,  the 
shaft  being  geared  to  the  compressor.  From  the  counter- 
current  chamber  or  "inter-eooler  "  the  gas  passes  to  the 
compressor.  The  standpipe  and  other  parts  of  the  appa- 
ratus are  suitably  jacketed.  When  air  is  to  be  refrigerated 
for  ice-nuiking,  the  priming  liquid  may  be  brine,  glycerin 
and  water,  or  other  mixture,  and  Ihe  inter-cooler  need  not 
be  used;  hut  for  liquefaction  purposes,  the  apjiaratus  is 
primed  with  liqneiied  gas,  and  the  cycle  is  contiiuiously 
repeated.  When  air  is  thus  liquefied,  owing  to  the  greater 
volatility  of  nitrogen  over  oxygen  at  equal  pressures,  the 
nitrogen  may  pass  as  gas  from  the  inter-cooler,  while  liquid 
oxygen  may  be  withdrawn  from  the  reservoir  into  which 
the  standpipe  dips. — E.  S. 

Air  {Liquid);    Method    of  and   Apparatus  fur  the   Pro- 
duction of ,  andfor  the  Production  ofMolirc  Power. 

E.  J.   Hess,  K;o  de   Janeiro,  Brazil.     Kng  Pat.  21,191 
Oct.  22,  1901. 

Air  is  forced  under  pressure  through  a  coil  in  the  outer  of 
two  concentric  vessels  containing  liquid  air;  the  licpiid 
air  evaporated  is  allowed  to  drive  a  rotary  engine  which  in 
turn  drives  the  air  compressor  and  a  feed  "pump  ;  the  com- 
pressed air  after  passsing  through  the  coil  in  ihe  outer 
vessel  enters  a  similar  coil  in  the  inner  vessel  and  expands 
from  a  relief  valve  first  iirio  a  heat  exchanger  (a  jacket  on 
the  coil)  and  then  into  the  inner  vessel  it-elf,  becoming 
liquid  in  the  process  ;  thefeed  pump  transfers  the  condensed 
air  from  the  inner  vessel  to  the  outer  as  required. — J.  W.  II. 

[Carbon  Bisulphide]  Electric  Furnaces  and  the  Produc- 
tion of  (Chemicals  in  such  Furnaces.  G.  Brewer.  En" 
Pat.  25,132,  1901.  "' 

See  under  XL  A.,  page  33.3. 

IT.MTKD   St.vtk-s   PATp;NrS. 

Sulphiirie    Auligdridc;    Apparatus  for   Mailing  .     ]{. 

Knietsch,  Ludwigshafen,  Germany.     U.S.  Pat.  692  018 
Jan.  28,  1902.  ' 

TiiK  principal  parts  of  the  apparatus  are  shown  in  Fig.  I. 
The  sulphur  dioxide  passes  from  the  snp|ily,  A,  througirthc 
drying  train,  B,  into  an  "  induction  distributor,"  ( ',  in  which 
the  gas  is  mixed  with  air  from  the  pump,  1),  and  whence 
the  mixed  gases  enter  the  washer,  E,  a  leaden  \essel  from 
the  top  of  which  is  suspended  a  hood  having  seirated  edges 
dipping  into  sulphuric  acid  of  66"  B. ;  a  pressure  gam-e 
connected  to  the   entrance   and  :inother  to   the   exit   shoiv 
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the  respective  pressures.  The  gases  next  traverse  the 
■•stripper,"  F,  similarly  formed  to  the  washer,  but  con- 
taining no  liquid,  except  such  sulphuric  acid  as  may  be 
(leposilod  by  the  gases,  which  next  enter  the  contact 
chamber,  H,  to  be  presently  described,  the  sulphuric 
anhydride  therein  formed  being  received  in  the  absorber  1, 
of  wrought  iron  (having  a  serrated  suspended  hood  of   the 


same)  containing  sulphuric  acid  of  C6"  B.,  nhich  by 
absorption  of  the  anhydride  becomes  the  fuming  ;icid.  The 
absorber  is  immersed  in  a  cooling  vessel.  The  second 
absorber,  J,  is  of  similar  construction,  except  that  it  is  of 
cast-iron.  It  contains  sulphuric  acid  of  J8'  B.,  which,  when 
strengthened  to  C6  H.  by  the  anhydride  that  reaches  it,  is 
available  for  recharging  the  first  absorber.  G  and  K  are 
testing  apparatus. 

In  the  contact  furnace,  H,  Fig.  2,  h'  is  a  central  tubular 
contact  chamber,  jacketed  by  the  annular  passage,  /('-,  and 
surrounded  by  insulatijig  material.  It'.  The  sheet-iron  tube, 
A',  forming  tbeannular  passage,  is  pierced  to  form  aseries  of 
port-holes,  10',  A'^,  and  A"',  each  series  being  provided  with 
two  independent  semicircular  covers  governing  separate 
halves  of  the  series.  A-",  h-",  and  A"\  by  which  admission  of 
air  for  regulating  the  heat  is  controlled,  the  heat  being 
supplied  from  the  gas-burner.  A'',  and  the  annular  burners, 
A''  and  A'°.  The  mica-covered  peep-holes.  A--,  enable 
observation  to  be  made  of  the  colour  attained  witiiin,  which 
should  be  a  dull  reil  opposite  the  upper  portion  of  the 
contact  material.  Directions  are  given  for  regulating  the  tem- 
perature as  indicated  by  the  thermometers  at  A'",  h'  \  and  A'". 


Ill  the  coi'tact-material  holder,  the  rod,  A-^,  removable  from 
the  top  on  withdrawing  the  cover.  A**,  has  strung  upon  it  a 
series  of  perforated  wrjught-iron  plates.  A-''  (Fiu-s.  2,  :i, 
and  4),  distanced  by  sections  of  piping.  A-',  and  the  bottom 
plate  is  distanced  from  the  nut.  A-',  on  the  bottom  of  the 
rod  by  the  section  of  piping,  A" ;  this  latter  section,  in 
charging  the  apparatus,  is  dropped  down  the  rod,  followed 
by  a  perforated  plate,  on  to  which  is  scattered  a  certain 
quantity  of  10  per  cent,  platinised  asbestos;  one  of  the 
[liping   sections    is     then   dropped    into    position,    and    a 


Fig  i. 


A-" 


perforated  plate,  and  so  on  until  the  iipparatus  is  charged, 
the  pressure  of  the  layer  of  contact  material  on  one  plate 
not  being  borne  by  the  other  similar  layers,  with  which 
arrangement  the  process  may  be  conducted  at  or  about 
atmospheric  pressure.  The  process  and  apparatus  is  stated 
to  have  "  accomplished  an  .average  conversion  of  9J9'  per 
cent,  while  making  sulphuric  anh^'dride  "  at  a  stated  rate, 
the  gases  used  containing  11  '5  per  cent,  of  sulphur  dioxide. 

— E.  K. 

Ekctrnlijlic   Cell.     [^Decompoiilion  of  Alkali  Sails.'] 
E.  A.  Le  Sueur.     U.S.  Pat.  692^531,  1903. 

See  under  XI.  A.,  page  3J3. 

IJi/drosiiljiliiles ;  Process  of  Making .     .M.  liazlen, 

Ludwigshafen,  Germany.     U.S.  Pat.  692,760,  Feb.  4, 1902. 

SiiLiTiON  of  sodium  bisulphite  is  treated  with  sulphurous 
.acid  or  with  gaseous  SO;  in  proportion  "  equal  to  one-half 
the  sulphurous  acid  otherwise  contained  in  the  said  bisul- 
phite," and  to  the  solution,  zinc  dust  is  gradually  added, 
the  temperature  being  kept  between  .10 '  and  40"  C.  After 
stirring  and  settling,  milk  of  lime  is  added,  andafter  settling 
for  some  hoars,  the  mixture  is  filter-pressed.  Other 
bisulphites,  such  as  potassium,  ammonium,  calcium,  and 
chromium  bi.-iilphites,  may  replace  the  sodium  salt. — E.  .S. 

Chlorates  ami  Perchlorales ;  Electrolytic  Manufacture  of 

.     P.  L.  E.  Lederlin,  Chedde,  France.       U.S.  Pat. 

693,0.35,  Feb.  11,  1902. 

IIii;iiLy  soluble  chlorates  or  perelilorales  can  be  produced 
from  a  solution  capable  of  yielding  the  same  by  the  addition 
of  chromic  acid  in  suitable  form  to  it, and  passing  an  electric 
current  from  an  anode  to  a  cathode  through  the  liiiuid  thus 
formed,  adding  hydrochloric  acid  to  the  electrolyte  to 
maintain  the  greater  part  of  the  chromic  acid  in  the  state  of 
bichromate  during  the  passage  of  the  current,  and  then 
cooling  the  electrolysed  liquor  to  deposit  the  chlorates  or 
perchlorates  in  crystalline  form.  This  process  is  applicable 
to  ail  electrolytic  operations  where  it  is  necessary  to  utilise 
the  action  of  the  chromic  acid  to  increase  the  electro* 
chemical  yield,  any  suitable  mineral  acid  being  added  to 
the  electrolyte  to  maintaiu  the  chromic  acid  in  the  state  of 
bichromate. — G.  H.  I!. 
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Yin.-GLASS,  POTTERY,  ENAMELS. 

English  Patents. 

Uldss  or  Mirror.s  ;   ifanufactiire  of .,  to  adapt  same  fcr 

Aditering  to  Surfaces.  \V.  P.  Thompson,  Liverpool. 
From  La  .Socif'to  Anouyme  Bel^e  pour  la  Fabrication  des 
Emaux  Artistiipies,  Brussels.  Kng.  Pat.  lO.lIi;,  Sepl.  22, 
1839. 

Gl.»ss  or  mirrors  adapted  for  attachment  by  their  rear 
surfaces  to  walls,  &e.  are  made  by  pouring  molten  glass 
into  a  mould,  on  the  bottom  of  which  are  placed  fragments 
of  glass  of  the  s.ime  composition,  and  passing  the  moulds 
immediately  into  a  furnace  at  a  high  temperature,  to  re- 
melt  the  mass,  thereby  imparting  lustre  and  smoothness  of 
surface  to  it,  and  causing  it  to  combine  with  the  partially 
melted  fragments  of  glass,  the  whole  l~,eing  gradually  cooled 
in  a  slightly  cooler  furnace. — W.  C.  H. 

Glass:   Partiallij  or  Entirely  Opaque   and   Coloured . 

H.  E.  KnOspel,  HiUemuhl,  Bohem'a.  Kng.  Pat.  8309, 
May  4,  1900. 

The  claim  is  for  the  use  of  barium  or  its  compounds  as  a 
fusing  material  in  place  of  potassium  carbonate  in  the 
manufacture  of  partially  or  wholly  opaque  and  coloured 
glass  containing  calcium  phosphate. — W.  C.  H. 

Furnaces  [^Glassl  humuifj  Naphtha  JResiduc.     Q'.  Spiegel. 
Eug  Pat.  lb;)',),  Jan.  2'.1,  1001, 

See  under  H.,  page  330. 

Filter-Presses  [Potters'].  J.  Gritchlow,  J.  Aynsley,  and 
H.  Aynsley,  .Staffordshire.  Fug.  Pat.  7437,  April  10, 
1899." 

The  filter  press  is  provided  with  a  carriage,  mounted  on 
rails.  The  carriage  is  moved  backward  and  forward  by 
handles,  the  movement  of  the  filter-trays  being  effected  by 
catches  or  arms  adapted  to  slide  over  and  engage  with  the 
trays.  The  movable  press-head  has  a  rapid  movement  to 
and  from  the  trays.  A  wheel  and  screwed  shaft  and  a 
holding  device  are  provided  for  increasing  the  pressure 
between  the  filter  trays,  and  a  further  increase  of  pressure 
can  be  effected  by  a  pinion,  wheel,  and  lever  arrange- 
ment. The  trays  may  each  consist  of  a  caist,  rolled,  or 
stamped  grooved  melnl  non-corrosive  plate,  secured  by 
bolts,  &e.  to  a  wooden  frame.  A  slip-hole  is  provided 
between  the  centre  of  the  plate  and  its  upper  edge,  and  the 
filter  cloths  are  sewn  together  on  a  non-corrosive  metal 
ring,  situated  between  the  cloths  around  the  feed  hole,  to 
keep  the  cloths  in  position. — R.  A. 

Glaze-meltiufi  Furnaces.  M.  Romer,  Florence,  Italy  ;  and 
J.  Schmidheiny,  Hcerbrugg,  Switzerland.  Eng.  Pat. 
4975,  March  8,  1901. 

Ix  a  fiat-topped  furnace,  the  melting  dish  is  supported  on 
an  axle  lying  on  a  bearing  piece  mounted  on  the  fire  bridge. 
The  dish  has  guide  pieces  on  its  boitom  to  secure  it  against 
lateral  displacements,  and  is  adjustable  as  to  inclination  by 
a  wedge,  movable  upon  rails  fiaeA  in  the  walls  of  the 
furnace,  and  having  a  curved  groove  with  which  a  rod  pro- 
vided with  projections  engaaes,  the  rod  being  operated 
from  outside.  A  recess  in  the  back-wall  of  the  dish  enables 
it  to  be  tilted  by  one  of  the  projections  of  the  rod,  as  in 
discharging  the  melted  glaze,  which  is  effected  through  an 
aperture  in  the  front  wall  of  the  dish,  the  glaze  being 
received  in  a  conve}ing  vessel  below,  running  upon  wheels. 
The  glazing  material  is  introduced  through  a  conical  funnel 
in  the  roof  of  the  furnace  ;  and  in  a  modified  form  of  dish 
in  which  the  latter  is  covered,  the  tube  entering  the  cover, 
into  which  the  funnel  projects,  is  of  such  diameter  as  not 
to  interfere  with  the  adjustment  of  the  dish.  The  furnace 
is  of  ordinary  construction,  and  the  flames  pass  over  the 
top  of  the  dish. — E.  S. 

Plate  Glass  and  other   Transparent   Bodies ;    Production 

of  Films  on  .     J.   I'l    Reynolds  and  G.  U.  Grubb. 

Kng.  Pat.  4420,  March  1,  1901. 

See  under  XXI.,  page  366. 


IX.-BUILDING  MATERIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

Gypsum  Cemtnt ;  The  Hardeninrj  of .     Leipziger 

Fiirber  u.  Zougdrucker-Zeit.,  1902,  51,  [2],  72. 

The  question  .<iometimes  arises  as  to  the  additions  by  which 
the  hardness  of  gypsum  cement  may  he  increased : — 

(a)  2  -4  per  cent,  of  linely  ground  marsh  mallow  root 
(Eibischwurzel)  are  ititimately  mixed  with  powdered  gjp- 
sum,  and  the  mixture  kneaded  to  a  dough  with  40  per  cent, 
of  water.  The  mass  resembles  rich  clay,  hardens  in  about 
one  hour,  and  becomes  hard  enough  to  cut,  file,  or  bore.  A 
harder  and  tougher  mass  is  obtained  by  the  addition  of 
8  per  cent,  of  marsh-mallow  root,  for  which  dextrin,  gum,  or 
glue  may  be  substitu'ed,  or  shellac  if  the  objects  are  to  be 
subjected  to  rather  higher  tempcraturcr.. 

(6)  Six  parts  of  gypsum  are  mixed  with  one  pait  of 
freshly  washed  lime,  and  the  product  soaked  with  a  concen- 
trated solution  of  magnesium  sulphate.  In  preparing  the 
mass,  too  much  gypsum  must  not  be  poured  into  the  ',\ater, 
and  it  must  bo  stirred  quickly  so  that  lumps  do  not  form. 
The  smaller  the  quantity  of  water,  the  thicker  and  firmer  is 
the  cement,  which  loses  its  biniling  power  with  long  stirring. 
The  porosity  caused  by  the  loss  of  water  can  be  obviated 
by  soaking  with  a  solution  of  ozokerite  or  wax  in  oil  of 
turpentine,  varnish,  or  hot  tar,  or  by  a  coating  of  shellac. 

— VV.  C.  H. 

English  Patents. 

Cement ;  Maniifadure  of .     C.  von  Forell,  Hamburg. 

Eng.  Pat.  23,443,  N'ov.  19,  1001. 

JIoLTEN  sing  is  driven  by  a  jet  of  steam  or  air  against  a 
chilled  and,  if  necessary,  moving,  surface,  and  the  slag 
clinkers,  formed  by  the  sudden  process  of  chilling,  when 
ground,  produce  cement. — W.  C.  H. 

Grindstones  ;  Artificial .     W.  O.  Hooper,  Stafford. 

Eng.  Pat.  26,339,  Dec.  24,  1901. 

The  grindstones  are  made  by  moulding  blocl;s  of  the 
required  shape,  from  material  consisting  of  sand,  emery, 
and  an  alkali  silicate,  and  afterwards  treating  the  blocks 
with  a  solution  of  chloride  of  calcium,  aluminium,  or 
iron.  The  claims  also  include  the  building  up  of  grindstones 
or  wheels,  composed  of  a  number  of  segments  held  in 
position  by  two  side  discs,  the  spaces  between  the  segments 
being  filled  with  Portland  or  other  cement  with  less  resistance 
to  wear  than  the  segments. — W.  C.  H. 

Heat- Insulating  Board,  Tile  or  Slab.     G.  Kellv,  Mineral 
Point,  Iowa,  IT  S.A.     Eng.  Pat.  24,798,  Dec.  5,  1901. 

Mineral  wool  of  itself  is  not  suitable  for  the  formation  of 
heat-insulating  slabs  for  cold  storage  ;  the  inventor  uses 
wood-pulp  as  a  binding  agent  in  suitable  proportions,  and 
claims  to  produce  a  satisfactory  slab. — J.  W.  H. 

Asphalt ;  Preparing .     A.  W<]lskel,  Australia.     Kng. 

I'at.  38C,  Jan.  6,  1902. 

The  claim  is  for  roasting  sand,  grit,  or  particles  of  siliceous 
or  like  matter,  with  constant  stirring  in  a  reverberatory 
furnace,  at  a  temperature  of  about  800"  F.,  sutfieient  to 
bring  about  complete  incineration  of  the  adhering  organic 
matter,  then  cooling  the  mass,  prepaiing  the  same  by  milling 
methods,  according  to  the  purpose  for  which  the  resulting 
asphalt  is  intended,  and  afterwards  warming  to  about  3.50"  F., 
and  mixing  intimately  with  the  mass,  melted  bitumen,  or 
asphaltum. — C.  S. 

Cnited  States  Patents. 

Wood  ;  Fireproojtng .     K.  Riicker,  Zernsdorf, 

Germany.     U.S.'P.it.  691,812,  Jan.  28,  1902. 

In  a  vessel  from  which  the  air  can  be  exhausted,  wood, 
jiaper,  fabrics,  &c.  are  treated,  at  a  temperature  rising 
from  60°  to  100'  C.  for  some  hours,  with  a  solution  of 
magnesium  ammonium  sulphate,  to  which  boric  acid  is 
sometimes  added ;  the  materials  and  liquid  are  afterwards 
subjected  to  a  pressure  of  several  atmospheres. — W.  C.  II. 
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Boofing    Material;      Chemical J.     M.     Wright, 

Blooiiiingtou,  Indiana,  U.S.A.  Assignor  to  II.  lilaiiely 
anil  J.  M.  Wright,  Indiana,  U.S.A.  U.S.  Pat.  69I,&82, 
.Jan.  28,  1002. 
The  matei-ial  is  Kade  by  imprc<;natinf;  paper  or  clolli  wilh 
■1  composition  consisting  of  coal-tar  (1  gall.),  slaked  lime 
(2  oz.),  sodium  carlion.itc  (\  oz.),  gum-acacia  {\  oz.), 
zinc  oxide  f-i  oz."i,  litharge  (5  oz.),  and  g.ypsum  (6—8  oz.). 

— W.  C.  II. 

Solid   MaleritiLs    [Arlifnial  Stone]  ;    Production  of , 

from     '/ar.      C.    Diirr,    Gernicrsheini,    Germany.       U.S. 
'I'at.  691,934,  .Ian.  28,  1902. 

SBEEng.  Vat.  13,146,  1899;  thisJourna!,  1899,918. 

— W.  C.  H. 

Stone,    Artificiiil ;    tnid   Process  of   Mciniifitcluring  .idme. 

V.   11.   Emerson,  Brookline,  Massachusetts.     U.S.    Pat. 

692,644,  Feb.  4,  1902. 
Ulocks  of  artificial  stone  made  according  to  this  invention 
consist  <'f  an  inner  core  and  an  outer  shell ;  the  inner  core 
is  composed  of  3  parts  of  broken  stone,  3  parts  of  sharp 
sand,  and  1  part  of  Portland  cement.  To  imitate  granite 
the  outer  shell  consists  of  broken  marble,  2  parts,  Portland 
cement,  1  part ;  water  being  added  to  give  a  suitable 
working  consistency  ;  for  sandstone,  2  parts  of  sharp  sand, 
of  suitable  colour,  and  1  part  of  Portland  cement  are  mixed, 
and  in  the  case  of  artificial  limestone  the  shell  is  composed 
of  sharp  sand,  li  i)ar(s  ;  Verona  marble,  J  part;  Portland 
cement,  1  part. 

The  core  and  shell  are  built  up  together  and    pressed 
layer  by  layer  until  the  block  is  completed.--.!.  W .  II. 

Tiles   or   Plates;    Manufacture    of .       !•'.     Gelire, 

Zurich,  Switzerland.     U.S.  Pat.  692,197,  Jan.  28,  1902. 

Ske  Eng.  Pat.  €311,  1899  ;  this  Journal,  1899,  687. 

— W.  C.  H. 

Plastic  Materials   [Hent-instilaling   Materials']  ;    Machine 

for  Moulding .     W.   Borrowe   and  J.    Lumley,   San 

"Praucisco,  California.     U.S.  Pat.  692,778,  Feb   4,  i902. 

The  invention  relates  to  a  moulding  machine  in  wbich  the 
plastic  material  is  treated  in  a  very  gentle  manner.  A 
series  of  bottom  forms  for  supporting  the  material  are 
carried  on  a  continuous  band,  and  rollers  shape  and  finish 
tlie  upper  surface  ;  the  material  is  fed  without  i-ompression 
in  gradliatcd  quantity. — J.  W.  H. 

X.-METiLLURGY. 

frou  ;   Cementation  of ,  by  Silicon.     P.  Lubeau.      Ball. 

Soc.  Chim.,  27,    [3],  44— 4.">.     (Sec  also  this  Journal, 

1902,  119.) 
JI()iss.iN  has  found  that  a  cylinder  of  iron,  imbedded  in 
silicon,  and  heated  to  the  temperature  of  a  forge,  becomes 
imiformly  conveited  into  a  silicide  containing  about  2  per 
cent,  of  silicon,  though  neither  substance  fuses  at  the 
temperature  of  the  reaction.  The  author's  experiments 
show  that  a  similar  phenomenon  occurs  at  a  lower  tem- 
jierature,  quite  analogous  to  the  "  cementation ''  process 
of  steel-making.  A  mixture  of  reduced  iron  and  silicon 
heated  in  eacuo  or  in  hydrogen  to  950'  C,  gave  .-i  substance 
not  greatly  changed  in  appearance,  but  which  dissolved  com- 
pletely in  nitric  acid,  showing  th.at  the  whole  of  the  silicon 
liad  entered  into  combination.  Pacts  of  the  same  kind  have 
been  observed  with  cobalt  and  nickel.— J.  T.  I). 

Ci/anide  Solutions   [Au]    containing   Copper;    Titralion. 

J'se,and  Precipitation  of .     \V.   H.   Virgoe.     Inst. 

Min.  and  Met.,  Dec.  19,  1901. 
TiiK  author  discusses  the  question  of  the  reactions  of  cupric 
and  cuprous  salts  with  pot;issium  cyanide,  and  the  iullueucc 
of  the  reaction  products  upon  the  titralion  with  silver 
nitrate,  both  without  an  indicator  and  in  the  presence  of 
various  small  quantities  of  potassium  iodide.  He  points  out 
that  titration  with  silver  nitrate  alone  is  incorrect  when 
copper  is  present,  and  that  titration  after  the  addition  of  a 
mininium  quantity  of  potassium  iodide  is  best,  since  it  gives 
a  clear  end  reaction  and,  in  the  presence  of  copper,  indicates 


the  point  when  all  the  free  cyanide  has  been  titrated,  and  when 
the  cyanide  in  the  less  stable  copper  compound,  is  about  to  be 
attacked.  This  compound  is  probably  a  triple  salt,  cuproso- 
eupric  potassium  cyanide,  of  the  formula,  Cu;C'y»2KCy, 
CuCy«2lvCy.  In  the  practical  extraction  of  gold,  he  found 
that  when  using  no  indicator  in  titrating  his  solutions,  the 
extraction  commenced  to  fall  off,  and  titration  in  the  presence 
of  iodide  showed  that  the  solutions  were  below  normal  strength 
for  extraction  purposes.  ITpon  adopting  the  iodide  test,  the 
extraction  again  beeime  normal.  He  is  couvinced  that  the 
accumulation  of  copper  was  the  cause  of  the  irregularity, 
and  experiments  have  been  since  carried  out  which  prove 
that  the  following  reactions  take  place  between  cuprous 
potassium  cyanide  and  silver  nitr.ite  : — 

2(Co„Cy.,2KCy)   +   AgXOj  = 
2(Cu2Cy.:lvCy)  +  .\gKCyo  +  KNO., ; 

2(Cu»Cy„Kty)  -t-  AgNO^  = 
aCiuCy.'-t-  AgKCys  +  KNO;,. 

The  proportion  of  iodide  used  as  an  indicator  also  in- 
fluences the  quantity  of  silver  nitrate  solution,  which  may 
titrate  0' 13  per  cent.  KCy  with  a  small  crystal  and  onlj- 
0  ■  09  per  cent,  with  a  large  one,  corresponding  to  a  difference 
of  0'8  lb.  per  ton.  Kurthermore,  free  alkali  in  quantity 
also  causes  an  error  in  titration,  both  with  or  without  an 
indicator. 

The  fouling  action  of  copper  upon  the  extriictingelBciency 
of  cyanide  solution  is  very  marked  with  0-3  per  cent, 
present,  even  alone,  and  would  be  more  so  in  practice,  where 
the  accumulation  of  such  an  amount  would  he  accompanied 
by  the  accumulation  of  other  metals.  <  In  the  other  hand, 
copper  salts  in  the  absence  of  free  cyanide  to  some  extent 
act  as  solvents  for  gold  and  silver,  but  cnproso-potassium 
cyiiuide  is  not  so  active  in  this  respect  as  the  corresponding 
zinc  salt.  In  practice  it  is  found  that  copper  is  precipitated 
from  weak  solutions  of  cyanide,  such  as  0'0.'>toO'08  per 
cent.,  upon  the  zinc  shavings,  w^hich  then  become  less  active 
in  precipitating  gold  and  silver.  This  can  be  remedied  by 
making  the  solution  stronger  wilh  cyanide  before  entering 
the  zinc  boxes,  whereby  the  precipitation  of  the  copper  is 
prevented.  But  then  the  copper  accumulates  in  the 
solution,  and  the  increaEo  renders  the  solution  less  effective 
in  extracting  gold  from  the  ore.  The  dilKculty  has  been  met 
in  some  (jases  by  precipitating  the  copper  with  a  lead-/.inc 
couple  lifter  the  precipit.'.tion  of  the  bulk  of  the  gold.  ,Vt 
the  plant  at  Minas  Priestas,  Mexico,  the  solution  from  the 
zinc  launders,  containing  3  to  4  lb.  of  copper  per  ton,  is  run 
over  zinc  shavings  which  have  been  steeped  in  lead  acetate 
solution,  by  which  the  ([uantity  is  reduced  to  about  1  •2.3  lb. 
per  tun,  and  any  gold  which  has  escaped  previous  precipita- 
tion also  recovered.  The  product  so  obtained  runs  about 
2  dols.  per  lb.  in  gold  and  silver  and  2.5  per  cent,  of  copper. 
Another  remedy,  which  is  now  suggested  by  the  author, 
consists  in  agitating  the  solution  containing  the  copper  with 
metallic  zinc  fume,  or  very  tine  metallic  zinc,  by  means  of 
compressed  air.  The  copper  is  thus  precipitated  from  both 
the  double  and  triple  cj-anide  salts,  and  settles  down  with 
the  remainder  of  the  zinc  fume.  The  zinc  taken  up  into 
solution  is  then  jireeipitated  as  sulphide  by  a  soluble  alkali 
sulphide,  and  the  cyanogen  originally  combined  with  the 
copper  recovered  as  alkali  cyanide.  Any  excess  of  alkali 
sulphide  is  decomposed  by  lead  carbonate  or  oilier  lead 
salt.  By  this  scheme  2  04  lb.  of  the  3 '07  lb.  of  potassium 
'  cyanide  consumed  by  1  lb.  of  cojijier  would  be  theoretically 
recovered. 

Finally,  in  a'^saying  large  volumes  of  cyanide  solution,  a 

I   rapid  ine.>hod  consists  of  adding  excess  of  eori)er  sulphate 

'    to  1  litre,  .".nd  acidifying  with  hydrochloric  or   i>lher  arid  to 

obtain  a  white  and  flocculcnt  precipitate.     This  contains  all 

the   gold  as   double    cyanide   of   gold  and   copper,  and   is 

washed,  dried,  and  scorified  with  metallic  lead. —  A.  W. 

Bronze  [Copper-Tin-Zinc]  ■   Injluemc  of  Temperature  on 

the    Strength   of  .     C.  von  Bach.     Stahl   iind  Kisen, 

1901,  21,   18715;    through   Chem.-Zeit.,  1902,  26,  [10], 
'<        l!ep.  25. 

TuE  author  has   measured  the    ultimate  tensile  strengths 
I   at    differcut    temperatures    of    two    tamples    of     teruar.v 
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2.491 

2,395 

3,477 

2,424 

2,381 

2,245 

1.610 

l,:ioS 

1,113 

(!25 

1                  69.8 

442 

l)roiizi's,  I.  conlsiining  87  per  cunt,  of  copper,  8-7  per 
cent,  of  tiij,  and  43  of  zinc;  II.  containing  91-4  per 
cent,  of  copper,  5-5  per  cent,  of  tin,  and  2-8  per  cent,  of 
zinc.  The  figures,  expressed  as  kilos,  per  square  cm.,  are 
given  in  the  annexed  table  : — 

Temperature.  I.  II. 


"C. 
20 
100 
200 

soo 

400 
500 


These  results  show  that  although  such  bronzes  are  useful 
materials  at  ordinary  temperatures,  they  are  not  suitable 
for  the  construction  of  pipes  for  highly  superheated  steam. 

— F.  H.  L. 

Platinum  ;    Investigation  into   the  Composition  of  Brittle 

.     W.  X.  Hartley.     Proe.  Chem.  Soj.,  18,  [2+6],  30. 

In  investigating  the  composition  of  brittle  platinum  in  the 
form  of  fragments  of  pins  used  for  dental  purposes,  their 
average  weight  being  under  20  mgrms.  each,  the  ab.sence 
of  metallic  impurities,  and  also  of  silicon,  was  proved 
spectrographically.  The  brittle  and  crystalline  character 
of  the  n\etal  was  shown  to  ba,  in  all  probability,  caused 
by  minute  quantities  of  phosphorus  or  carbon,  and  by 
remelting  in  a  lime  crucible  under  the  oxyhydrogen 
flame,  its  malleability  was  greatly  improved,  thus  confirming 
the  accuracy  of  the  conclusion  arrived  at. 

The  dithculty  in  deciding  beyond  question  whether  there 
were  iron  lines  in  the  platinum,  or  platinum  in  the  iron 
spectrum,  or  lines  of  some  impurity  common  to  both 
metids,  shows  the  importance  for  practical  purposes  of 
determinations  of  wave-lengths  made  with  the  greatest 
accuracy  attainable,  particularly  in  the  case  of  such  spectra 
a.s  these,  where  large  numbers  of  lines  are  so  closely 
grouped  together  as  to  have  approximately  the  same  wave- 
lengths. 

KXGL'.SH    P.ITEXTS. 

Snlphide   Ores;   Treatment  of .      J.    Swinburne  and 

E.  A.  Ashcroft,  Loudon.  "  Eng.  I'at.  14,278,  ,Iuly  II, 
18a;i. 
Thb  process  is  particularly  adapted  to  the  treatment  of 
mixed  lead-zine-silver  sulphide  ores,  such  as  are  found  at 
the  Broken  Hill  Mines.  The  crushed  ores  are  mixed  with 
salt  or  other  fused  chlorides  and  chlorine  is  passed  through 
the  mixture  in  a  converter,  whereby  free  sulphur  is  given 
off;  the  resulting  chlorides  are  treated  electrolyticaliy  for 
the  production  of  metal,  free  chlorine  being  given  off  and 
used  again.  As  a  step  in  the  process,  oxides  of  iron  and 
manganese  are  separated  by  precipitation. 

The  chlorine  from  the  electrolytic  vat  may  be  pumped 
direct  to  the  converter,  or  it  may  be  cooled,  compressed, 
and  stored  in  the  liquid  state. — J.  H.  C. 

Sulphide    Ores,   [Ph.   Sfcl  ;    Process  for    Dioitphiiriiing 

.     A.   .1.   Hoult,  London.     From  A.  1).  Carmichael. 

Uroken    Hill,    Australia.      Eng.    I'at.    l-,.580,    Sept.    2, 
190!. 

The  sulphide  ores,  such  as  of  lead,  are  heated  with  ea!- 
ciura  sulphate  or  gypsum,  &e.  in  a  converter  until  the 
lower  portion  attains  a  dull-red  heat,  whereby  the  metal 
sulphide  is  sulphated  and  the  calcium  sulphate  reduced  to 
sulphide.  An  induced  current  of  air  is  maintained  through 
the  mass,  which  oxidises  the  calcium  sulphide  and  re- 
generates the  sulphate.  This  reaction  being  exothermic, 
sutlicient  heat  is  evolved  to  complete  the  concurrent  de- 
sulphurising reactions  between  the  metallic  sulphides, 
sulphate:,  and  oxides  for  the  prortuciiou  of  the  metal. 

—  A.  W. 

^Mineral    Suhitances    bj    the    Selective    Action     of    Oil ; 

Separatinij  .     A.  S.  Elmore,   London.      Eng.  Pat. 

65H>,  ilarch  28,  1901. 

In  separating  metallic  substances  from  the  earthy  matter 
associated  with  them  by  mixing  oil,  such  as  heavy  petro- 


leum, with  the  pulp  formed  by  pulverising  the  oie  with 
the  addition  of  large  volumes  of  water,  the  inventor  claims 
that  the  addition  of  aciil  facilitates  the  process.  When 
the  acid  is  added  to  the  oil,  oleic  acid  is  preferred,  b\it 
if  the  addition  be  made  to  the  pulp,  sulphuric  acid  or 
"  acid  cupreous  liquors  "  are  used. — J.  W.  H. 

Steel;  Matiufactarc  of  ,   and  Allo;/s  containimj  Sled 

or  to  be  tised  thereirith.  J.  G.  Lorrain,  London.  From 
G.  Thomson,  Elizabeth,  I'.S.A.  Eng.  Pat.  1099,  Jan. 
16,  1901. 

The  claims  are  for  an  alloy  of  copper  and  nickel,  and  its 
use  in  forming  a  compound  plate  with  steel  by  the  fol- 
lowing method.  The  molten  steel  is  first  granulate!  in  water 
and  re-smelted  with  carbon  and  sand,  m  it  is  poled  with  wood 
or  carbon  blocks.  It  is  then  run  sinudtaneously  with  the 
copper-nickel  alloy  and  in  a  combined  stream  or  through 
the  same  entrance,  into  a  mould,  aud  also  for  some  time  after 
the  alloy  has  ceased  running,  so  that  a  compound  plate 
consisting  mainly  of  steel  with  a  steel-copper-nickel  facing 
is  formed.  Molten  nickel  can  be  employed  in  a  similar 
manner  instead  of  thi'  copper-nickel  alloy,  to  pro.lnce  a 
steel-nickel  facing. — A.  W. 

Steel  ;      Manufacture      of     .         W.      Pruszkowski 

Schodnica,  Austria.     Eng.  Pat.  2:5,060,  Nov.  14,  1901. 

The  claims  are  for  steel,  and  the  process  of  making  it, 
which  combines  the  two  nsnally  uncomhinable  properties 
of  being  hardened  in  a  high  degree  by  chilling,  and  of 
being  welded  and  forged  as  easily  as  wrought  iron,  wherein 
cobalt  (2 '5  per  cent.)  is  added  to  a  steel  or  steel  mixture 
which  contains  1"533  per  cent,  of  carbon  and  about  l'."> 
per  cent,  of  titanium  or  a  metal  of  the  chromium  group 
(Cr,Mo,W,Ur),  the  proportions  of  the  latter  elements 
varying  slightly  to  produce  a  steel  of  a  definite  empirical 
formula. — .\.  W. 

Iron,   Steel,   and    Wrought    Iron,    Manufacture   if . 

D.  Davies,  Newport.     Eng.  Pat.  1376,  .Tan.  21,  1901. 

The  iron  ore,  mixed  wiih  the  necessary  reducing  agent 
and  flux,  is  placed  in  one  or  more  ingot  moulds,  which 
are  cracked  or  unfit  for  use  as  such,  or  in  otiier  iron  or 
steel  containers  such  as  c;isings,  crucibles,  and  (he  like, 
which  moulds  or  containers  are  fusible  at  the  smelting 
temperature  of  the  ore.  The  containers  and  their  contents 
are  placed  bodily  on  the  hearth  ot  an  open-hearth  furnace 
and  the  whole  melted  dov.n  and  treated  for  the  production 
of  iron  and  steel  of  the  required  character.  The  containers 
may  be  inserted  through  the  side  doors  of  the  furnace,  but 
a  claim  is  made  for  charging  them  vertically  through 
openings  in  the  roof,  the  said  openings  being  provided  with 
conical  or  tapering  cup  linings  and  kept  .airtight  with 
suitable  iron  covers  or  caps. — A.  W. 

Iron;  Introduction  of  Carbon  and  Fiurcs  and  Miulures  of 
Carbon  and  Flu.res  into  Blast  Furnaces  in  the  Manufac- 
ture  of  .     W.   J.    Foster,    Darlaston.      Eng.    Pat. 

4147,  Feb.  26,  1901. 

In  the  manufacture  of  iron  from  ore  in  the  Idast  furnace, 
solid  carbon  is  heated  or  superheated  in  a  suitable  outside 
retort  or  retorts  to  at  least  the  temperature  of  the  hot  blast, 
and  is  injecttd  by  and  with  the  blast  through  the  tuyeres 
into  t!ie  furnace.  The  retorts  are  so  arranged  as  to  dis- 
charge the  heated  carbon  into  the  blast  mains  or  trunks 
feeling  the  tuyeres,  and  may  also  be  used  in  conjunction 
with  a  cold  blast.  Fluxes  or  fluxes  with  carbon  may  be 
similarly  heated  and  introduced  into  blast  furnaces  through 
the  tuyeres,  the  temperature  to  which  they  should  be  pre- 
viously he.ated  being  at  least  1,000"  F. — A.  \V. 

Gold   from  Sea-Water  :  Extraction    of  .      [^Amended 

Specification.']  H.  C.  Bull  and  A.  Walling,  London. 
Eng.  Pat.  14,097,  July  8,  IS9:i. 

A  ijr AXTiTv  of  milk  of  lime  sufticient  to  precipitate  the  gold 
is  mixed  with  the  sea-waier  as  it  flows  into  a  tank ;  this 
reacts  upon  the  iodide  of  gold  present  in  the  sea-water  so  as 
to   form  ioilidu  of   calcium  and  free  gold.     The  gold  settles 
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in  the  sludge  formed  by  the  reaction,  which  is  removed 
from  time  to  time  for  separate  treatment  by  amalgnmatioa 
or  other  suitable  methods. — J.  H.  C. 

Telhiride  Gold  Ores  ;   Treatment  of .     W.  I'ethy- 

bridge,  London.  Eng.  Pat.  4375,  March  1,  1901. 
The  process  is  for  the  decompositiou  of  telluride  of  gold 
in  ores,  and  for  the  recovery  of  the  tellurium  and  gold  by  the 
following  treatment,  claimed  in  parts  and  as  a  whole: — The 
pulverised  ore  is  treated  with  a  solution  of  ferric  sulphate 
alone,  which  dissolves  the  tellurium  and  sets  free  the  gold. 
The  solution  is  separated  from  the  residue  by  filtration,  and 
the  tellurium  precipitated  by  metallic  irou  and  boiling,  the 
solution  of  ferrous  sulphate  then  being  oxidised  by  potassium 
chlorate  or  by  other  means  into  ferric  sulphatL-  for  re-use. 
The  auriferous  residue  is  treated  in  any  known  manner  for 
the  recovery  of  the  gold. — A.  W. 

Copper;  Recovery  of  Metallic .from  Copper  Precipi- 
tate. D.  McKechnie  and  The  United  Alkali  Co.,  Ltd., 
both  of  Liverpool.  Eng.  Pat.  5693,  March  IS,  1901. 
The  copper  precipitate  is  moulded  into  bricks,  briquettes, 
or  the  like,  which  are  dried  and  charged  with  the  fuel  into  a 
cupola  or  blast  furnace,  to  be  smelted  therein.  The  molten 
copper  and  slag  produced  run  from  the  cupola  through  a 
short  passage  direct  into  a  reverberatory  furnace,  which 
keeps  back  the  slag  and  allows  the  copper  to  pass  to  the 
outlet  or  into  a  refining  furnace.  The  slag  is  held  back  in 
the  reverberatory  furnace  by  a  wall  built  across  the  interior, 
with  a  passage  or  space  below  to  allow  the  copper  to  flow 
under,  and  a  passage  above  to  permit  the  flames  to  pass  over, 
the  exit  for  the  metal  being  on  one  side  of  the  wall  and  for 
the  slag  on  the  other. 

The  gases  from  the  top  of  the  cupola  are  led  into  a  dust- 
separating  chamber,  and  thence  to  a  scrubber  or  scrubbers 
so  as  to  recover  the  copper  dust  and  copper  salts  from  the 
same,  and  a  claim  is  made  for  the  cupola,  dust  chamber,  and 
scrubber  to  work  in  combination  with  the  said  process  of 
copper  recovery. — A.  W. 

Squirling  Heated  Metals  ;    Apparatus  for .     A.    K. 

Huntington,  London.     Eng.  Pat.  17,289,  Sept  4,  1899. 

TuE  object  of  this  invention  is  to  construct  a  cyliuder  for 
metal-squirting  at  high  temperatures  in  such  a  manner  that, 
while  it  has  the  necessary  strength  to  withstand  the  internal 
pressure,  it  has  also  sufficient  freedom  to  allow  for  expansion. 
The  apparatus  consists  of  an  inner  cylindrical  lining  jiro- 
vided  with  a  plunger  and  surrounded  by  a  series  of 
perforated  annular  plates  standing  within  an  outer  cylin- 
drical casing ;  the  perforations  of  the  plates  being  aligned 
to  form  continuous  channels  from  end  to  end,  thus  serving 
as  ducts  for  the  passage  of  heating  or  cooling  liquids  whereby 
the  temperature  of  the  cylinder  wall  can  be  controlled 
throughout. — J.  H.  C. 


a7id  the  like   by  Means  of 
Laird,  Forfar.      Eng.   Pat. 


Furnaces  for  Heating  Drills 
Liquid  Fuel  or  Gas.  D. 
10,155,  June  1,  1900. 

The  furnace  proper  consists  of  a  channel,  the  top  and 
bottom  surfaces  of  which  are  inclined  so  as  to  deflect  the 
flame  towards  the  back  of  the  furnace,  and  having  a  closed 
combustion  chamber  at  one  end,  the  mouth  of  which  has 
converging  surfaces  for  deflectiug  the  flame  through  the 
surface  in  a  zigzag  direction.  The  claims  also  include  the 
combination  of  this  furnace  with  a  table  on  which  the  drills 
ase  laid,  and  a  pusher  for  moving  them  along,  which  has  a 
greater  movement  at  one  end  than  the  other  ;  and  also  a 
passage  behind  the  furnace  for  heating  the  air  supply. 

— M'.  C.  H. 

Smelting  Furnaces.     A.  Spies,  Seigen,  Germany.     Eng. 
Pat.  17,059,  Aug.  31,  1899. 

SlE^'ES,  nets,  screens,  or  other  devices  moistened  with  water 
are  arranged  horizontally,  vertically,  or  obliquely  at  the 
mouth  of  the  I'uruaces,  so  as  to  cool  the  escaping  gases, 
thereby  ensuring  their  more  perfect  combustion. —  J^H.  C. 


Melting  Furnaces.     F.  H.  Cartland,  Birmingham. 
Eng.  Pat.  5,478,  March  15,  1901. 

The  flames  from  an  ordinary  rectangular  fire-place  pass 
through  a  perforated  wall  on  one  side  of  it  to  a  sccoud 
chamber,  in  which  a  rectangular  mehing  pot  rests  upon  a 
perforated  fire-brick.  The  flames  pass  completely  around 
the  pot  and  through  the  perforated  brick  below,  and  thenoe 
pass  to  an  outlet  flue  on  the  opposite  side  to  the  entrani'e. 
The  exit  flue  is  provided  with  a  damper,  and  may  also 
have  a  checkered  or  perforated  wall  adjoining  the  melting- 
pot  chamber.  Kemovable  sUabs  are  placed  over  the  fire- 
place, the  pot,  and  the  outlet  flue,  so  that  easy  access  may 
be  had  to  each  part. — R.  S. 

Furnaces ;  Melting .      H.  J.  J.  Charlier,  Philadelph'a, 

U.S.A.     Eng.  Pat.  22,627,  Nov.  9,  1901. 

The  furnace  for  melting  copper  alloys,  &3.,  consists  of  a 
body  acting  as  a  storage  chamber,  preferably  horizontal 
and  cylindrical,  and  is  mounted  to  turn  on  its  horizontal 
axis  by  means  of  trunnions  at  either  end.  One  or  both  of 
the  trunnions  may  be  hollow,  so  that  fuel,  as  vapour  or 
gas,  can  be  supplied  through  them  to  the  interior  of  the 
said  chamber.  The  furnace  is  also  provided  with  a  hojiper 
which  receives  the  metal  to  be  melted,  and  through  which 
the  products  of  combustion  escape  from  the  chamber,  thus 
heating  the  fresh  charge.  A  lateral  opening,  through  which 
the  metal  can  be  poured  by  rotating  the  chamber,  is  also 
provided.  If  both  trunnions  are  hollow,  the  furnace  is 
mounted  on  shoes,  and  tiie  hopper  is  placed  in  the  top 
centre.  If  open  at  one  end  only,  the  closed  end  is  held 
on  a  pivot  shaft  or  spindle  with  a  fixed  bearing,  whilst 
the  hollow  end  is  suspended  on  and  revolved  by  a  chain 
running  over  a  pulley,  the  hopper  in  this  case  being  near 
the  end  farthest  friim  the  fuel  supply.  The  neck  towards 
the  hollow  trunnion  is  contracted,  so  as  to  meet  the  full 
effect  of  the  tlame  from  an  external  nozzle  protruding  and 
discharging  through  the  same.  The  said  nozzle  consists  of 
an  air  supply  pipe  with  a  hydrocarbon  supply  pipe  ter- 
minating therein,  both  pipes  having  hinged  sections,  so  that 
their  ends  can  be  tuiued  away  from  the  furnace  to  gain 
access  to  the  neck. — A.  W. 

Furnacex  [^Annealing,  Tempering,  4"c.],  Burning  .Xaphtha 
Residue.     C.  Spiegel.     Eng.  Pat^  1999,  Jan.  29,  1901. 

See  under  II,,  page  330. 

Metallic  Alloys  for  Dental  Purposes.     T.  Dill,  Liestal, 
Switzerland.     Eng.  Pat.  26,376,  Dec.  24,  1901. 

The  claim  is  for  "  metallic  alloys  in  the  form  of  pills, 
tablets,  or  the  like,  for  use  for  dental  purposes,  consisting 
of  powdered  or  finely-divided  metal  particles  compressed, 
without  the  addition  of  a  binding  material,  to  an 
aggreg.ated  form  in  which  they  remain  until  they  are 
mechanically  disintegrated,  when  required  for  filling  pur- 
poses.— A.  W. 

Alloy    [Copper,  Sfc."]  ;  Improved .      J.  .S.  Wolfe,  L.  K. 

Englert,  and  T.  J.   Geiger,  all  of   Catasauqua,  U.S  A. 
Eng.  Pat.  14,266,  July  12,  1901. 

The  claim  is  for  a  composite  metal  composed  of  copper, 
tin,  iron,  and  salt,  in  the  specified  proportions  of  83,  4,  6, 
and  5  parts  respectively.  The  copper  and  iron  are  melted 
separately,  added  together,  and  the  tin  and  salt  added  to  the 
mixture  jircvious  to  stirring  and  casting. — A.  \Y. 

U.MiED  States  P.vtexts. 

Mineral^  or    Ores ;  Process   of  Disititegrating   and   Com-' 

minuting .      E.    L.    Graham,   Upper    \\'arlingham, 

Surrey  (Eng.).     U.  S.  Pat.  689,959,  Dee.  31,  1901. 

See  Eng.  Pat.  14,291,  1900;  this  Journal,  1901,  1221. 

—  W.  G.  M. 
Ores ;  Process  of  Treating  Metallic  .    S.  G.  C.  Carrie, 

Manhattan,  X.Y.,  U.S.A.      U.S.  Pat.  690,361,  Dec.  31, 

1901. 

Thb  ore  is  laid  on  a  filtering  medium  placed  on  a  false 
bottom   within  a   vat.      Communicating    with    the    space 
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hencath  the  false  bottom  is  a  pipe  with  an  outlet  cock 
at  one  end,  and  with  inlet  valves  connecting,  each  with  a 
reservoir  containing  a  suitable  liquid.  For  example,  there 
may  be  four  such  reservoirs,  each  with  its  own  valve,  one 
containing  water,  two  sodium  hypochlorite  solutions  of 
difierent  strengths,  and  the  fourth  an  acid.  By  means  of 
this  apparatus,  ore  may  be  leached  with  water,  or  treated 
with  solutions  of  different  kinds  and  of  different  strengths 
or  degrees  of  acidity.  A  pump  is  so  connected  at  one  side 
of  the  vat,  that  the  liquid  beneath  the  false  bottom  m.iy  be 
constantly  raised  and  discharged  into  the  vat  above  the 
layer  of  ore,  or  rire  rtrsa.  so  tint  circulation  may  be  effected 
in  either  direction. — W.  G.  M. 

Reducing  Ores ;  Process  of .     H.  Niewerlh,  Berlin. 

U.S.  Pat.  692,539,  Feb.  4,  1902. 

The  ore  to  be  reduced  is  crushed  and  heated  ;  a  heated 
reducing   gas   obtained   from   a   carbonaceous    material  is   | 
then  forced  through  it ;  the  resulting  decomposed  gas  is   ! 
regenerated  by  passing  it  through  a  second   mass  of  heated 
carbonaceous   material,  and  again   made   to   pass  through 
the  ore  until  its  reduction  is  complete. — J.  H.  C 

Ores    [Cm,   -V/,    Fe,  ^r.]  ;    Separating  Process  for . 

O.  Frolich,  Ch.arlottenburg.  Max  Huth,  and  A.  Edel- 
niann,  Berlin.     U.S.  Pat.  692,0U8,  January  2S,  1902. 

The  ore,  containing  iron  and  other  metals  in  a  combined 
form,  is  heited  to  a  temperature  of  from  oOO^  to  lOliO'  C, 
and  a  heated  mixture  of  sulphur  dioxide  and  air  or  o.xygen 
passed  over  it,  whereby  the  two  gases  by  the  aid  of  the 
oxide  of  iron  are  converted  into  sulphur  trioxide  and 
combine  with  the  oxides  of  the  other  metals  and  form  sul- 
phates, which  sulphates  decompose  again  at  difTereat 
higher  temperatures.  If  the  ores  are  pyritie,  they  are  first 
roasted  sweet  and  any  sulphate  leached  out,  thus  leaving 
the  metals  as  oxides.  The  process  is  claimed  for  the  ex-  I 
traction  of  one,  or  the  separation  of  two  or  more  metals 
from  the  same  ore  by  first  heating  the  ore  to  a  temperature 
below  the  decomposition  point  of  the  sulphate  of  the  metal 
to  be  sulphaled,  but  above  the  decomposition  point  of  the 
sulphates  of  the  other  metals,  then  passing  over  it  the 
heated  mixture  of  gases  and  leaching  out  the  sulphate  so 
formed  with  water.  The  operation  is  repeated  at  a  lower 
temperature  to  obtain  the  sulphate  of  the  next  metal  and 
so  on.  Thus  an  iron  pyrites  containing  copper  and  nickel 
is  ro.isted,  and  the  o-xides  are  treated  in  the  above  manner, 
first  at  a  high  temperature  at  which  only  the  nickel  sul- 
phate remains  undecomposed,  which  is  then  leached  out 
practically  free  from  the  other  metals.  The  residue  is  then 
similarly  treated  at  a  lower  temperature,  at  which  the 
copper  sulphate  remains  undecomposed,  this  salt  being 
afterwards  leached  out,  when  the  solution  contains  practically 
copper  only.  The  heated  mixture  of  sulphur  dioxide  and 
air  is  preferably  dry. — A.  W. 

Metals ;     Esclraelion    of  ,  from    Sulphide    Ores   hi/ 

Treatment  with  Chloride  of  Sitlphiir  and  Electrohisis. 
J.  Swinburne  and  E.  A.  Ashcroft,  both  of  London.  U.S. 
Pat.  691,822,  January  2,S,  1902. 

See  Eng.  Pat.  17,611,  19C0  :  this  Journal,  1901,  907. 

—A.  S. 

Steel   Process;     Open-Hearth    .      J.   L.   Smith   and 

R.  Bedford,  jun.,  Eaglescliffe,  Durham,  Eng.  U.S.  Pat. 
691,297,  January  14,  1902. 

See  Eng.  Pat.  13,299,  1900;  this  .Tournal,  1901,  724. 

— W.  G.  M. 

Piqiron;  Manufacture  of — — .      ,1.  A.   Potter,  Camden, 
Xew  Jersey,  U.S.A.     U.S.  Pat.  693,062,  Feb.  II,  1902. 

A  BATH  of  molten  pig-iron  is  formed  upon  one  portion  of 
a  continuous  revolving  hearth,  and  beneath  this  successive 
additions  of  iron  ore  and  basic  .and  flux  material  are 
carried,  portions  of  the  molten  bath  being  removed  from 
time  to  time. — J.  H.  C. 


Precious  Metals  from    their  Ores ;    Process  of  E.rtrncting 

.     H.  Davis,  Dayton,  Nevada,  U.S.A.      U.S.  Pat. 

692,634,  Feb.  4,  1902." 

The  metal-i  are  converted  into  chlorides  b\'  the  application 
of  chlorine  gas  or  chlorine  water  to  the  crushed  ore  ;  any 
excess  of  chlorine  may  be  removed  by  forcing  air  through 
the  mixture  or  by  other  suitable  means ;  the  metals  are 
then  dissolved  out  by  a  solution  of  alkali  cyanide  and 
subscquentlv  precipitated  by  any  suitable  method. 

—J.  H.  C. 
Ore.1    [Gold    and    Silrer]  ;     Process  of  Treating  . 

E.  B.   Parnell,   Carshalton,    Surrev.     U.S.    Pat.  693,148, 
Feb   11,  1902. 

The  crushed  ores  are  oxidised  by  the  action  of  chromic 
acid,  then  roasted — the  free  acid  neutralised  if  necessary — 
and  finally  boiled  in  water  under  pressure,  so  as  to  dis- 
solve out  the  soluble  constituents  and  leave  the  gold  and 
silver  free. — J.  H.  C. 

Copper  ;   Process  of  Extracting ,  from    Ores.     G.  H. 

Wa'erbnry,  Denver,  Colorado,  U.S.iV.     U.S.  Pat.  689,835, 
Dec.  24,  1901. 

The  ore  is  leached  with  acid,  or  suitable  solvent,  in  a  tank 
so  arranged  that  a  current  of  hot  air  is  forced,  preferably 
through  a  horizontal  coil  of  perforated  pipe,  close  to  the 
bottom  of  the  vat.  The  copper  solution  is  then  run  into 
another  vat,  provided  with  a  similar  coil,  and  here  it  is 
subjected  to  the  precipitatiug  action  of  a  mass  of  loosely- 
stacked  iron,  while  a  current  of  hot  air  is  constantly  forced 
in  from  beloiw  The  action  of  the  hot  .air  is  found  greatW  to 
expedite  the  prccipit.alion. — W.  G.  M. 

Sodium  Amalgam  ;  Process  of  Afttking .     E.  B.  Smart, 

Florence,  Colorado,  U.S.A".      U.S.  Pat.  689,926,  Dec.  31, 
1901. 

P.iRAFFix  is  melted  and  heated  to  about  130'  C.  in  a 
porcelain  or  agate-ware  vessel ;  one  part  by  weight  of 
sodium  is  then  added,  and  the  mixture  is  maintiiined  at 
130°  until  the  metal  has  completely  melted  into  globules, 
whereupon  53  parts  by  weight  of  mercury  arc  added,  the 
p.araffin  is  decanted  off  and  the  mercury  and  sodium  are 
stirred  together  until  the  am:ilgam  is  cool.  The  amount 
of  paraffin  used  must  be  sufficient  to  cover  the  sodium  when 
melted.  Potassium  amalgam  may  be  juepared  in  the 
same  way. — W.  G.  M. 

Zinc  from  Waste  Products  of  Poasled  Pyrites;    Process 

of  Extracting  .      C.   Kellner,  Vienna.       U.S.   Pat. 

690,295,  Dec.  31,  1901. 

See  Eng.  Pat.  7028,  1900  j  this  Journal,  1901,  367. 

— W.  G.  JI. 
Zirx ;    Process  of  Recovering  ,  from    Sulphide  Ores. 

H.  F.  Kirkpatrick-Picard,   London.      U.S.  Pat.   692, 14«, 

Jan.  28,  1902. 

See  Eng.  Pat.  2151,  1900  ;  this  Journal,  I90I,  130.— A.  S. 

Lead    and    Zinc    Fume;     Furnace    for    Refining    . 

F.  L.   Bartlett,  Colorado,   U.S.A.      U..S.  Pat.   692,972, 
Feb.  II,  1902. 

A  FLAT  hearth  or  retort  is  emploj-ed,  having  a  feed  opening 
at  one  end  and  a  discharge  opening  at  the  other,  a  fire- 
box on  each  side  of  the  discbarge  opening  below  the  level 
of  the  hearth,  and  flues  leading  from  the  fire-boxes  to  the 
hearth  and  bridge  w.ills.  The  raw  fume  is  pa-ssed  to  the 
retort  through  externally-heated  pipes,  together  with  air 
or  sulphur  dioxide,  while  continually  stirring  and  scraping 
the  fume  from  the  walls  of  the  retort.  The  effect 
of  this  process  is  to  remove  the  carbonaceous  matter, 
reduce  the  sulphates  and  sulphides,  and  to  volatilise  the 
arsenic  and  other  volatile  impurities,  leaving  pure  zinc 
and  lead  in  the  form  of  stable  compounds,  suitable  for  a 
white  pigment. — .T.  H.  C 

Lead   Ores;    Process  of  Obtaining   Metallic  Lead  from 

.     A.  Germot,  Asnieres,  France.     U.S.  Pat.  690,520, 

Jan.  7,  1902. 

See  Eng.  Pat.  23,014,  1899 ;  this  Journal,  1900,  154. 

— W.  G.  Jf. 
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Tin  ■  Process  of  Itegaininq .     P.  Bergs<5c,  Copen- 

ha<'eD,  Denmark.     U.S.  Pat.  691,101,  Jan.  14,  lCi02. 


She  Eng.  Pat 
/llasf-Furnaces    Gases ; 


020,  190,1 :  thi.s  .roiirual,  1901,  ;!68. 

— W.  G.  M. 


Apparatus    for     Cooling     and 

Cleansing  .     J?-    H.   Thw;ute,   London.     U.S.    I'at. 

690,79,'),  Jan.  7,  1902. 
TiiK  blast-fuinauf  gases  are  led  by  a  large  fine  to  ihe 
lioftom  of  a  long  dosed  chamber  divided  transversely  by 
partitions  communicating  with  one  another  only  by  large 
apertnrcs  alternately  at  the  top  and  Ihe  bottom  of  successive 
partitions,  so  that  the  gases  flow  through  the  compartments 
bv  a  zig  zag  course,  escaping  by  a  main  at  tlie  other  end 
of  the  chamber.  The  bottom  of  the  chamber  is  sloping, 
and  is  covered  with  a  fairly  deep  layer  of  water,  an  outlet 
being  provided  at  the  lowest  point  for  the  removal  of  mud 
or  sludoe.  Above  the  chamber  is  a  second  smaller  chamber 
divided"into  compartments  corresponding  with  those  below, 
but  .not  communicating  with  them.  A  number  of  vertical 
pipes  clo.sed  at  the  bottom  depend  from  the  upper  com- 
partments within  the  lower  ones,  and  within  each  of  tliese 
l)ipes  is  an  inner  pipe  open  at  the  bottom.  These  are  so 
connected  with  the  upper-  chamber  that  air  passing  in  at 
one  end  of  the  chandier  is  caused  to  pass  out  of  one  (upper) 
compartment  into  the  inner  tubes  of  the  upriglit  lupos  within 
the  next  (lower)  compartment ;  passing  to  the  bottom  of 
these,  it  escapes  into  the  annular  space  between  the  pipes, 
and  so  into  the  upper  compartment,  whence  it  is  conveyed 
to  the  next  series  of  pipes,  and  so  on  to  the  end.  The 
direction  of  the  gases  in  the  lower  chamber  is  opposite  to 
that  of  the  air  in  tlie  upper  eompartnients.  The  gases 
and  air  are,  of  cour.se,  never  allowed  to  commingle. 
Scrapers,  with  mechanism  for  operating  them,  are  provided 
to  cleanse  the  exteriors  of  the  vertical  pip3s. — \V.  G.  M. 

Alio/.     G.  W.  Gesner,  Brooklyn,  U.S.A.     U.S.  Pat. 
692,198,  Jan.  28,  1902. 

The  claim  is  for  an  alloy  of  iron,  hydrogen,  aiul  copper, 
made  by  fusing  the  alloy  of  iron  and  hydrogen  with  the 
eo])|>er  in  varying  proportions,  according  to  the  strength 
and  hardness  required. — A.  W. 

XI.-ELECTEO-CHEMISTEY  AND 
ELECTRO-METALLURGY. 

(^.)—ELI<;CTR(  I  CHEMISTRY. 

DanielVs  C'c//;  Variations  of  Elcctromotii'e  Force  and 
Temperaluri'  Coefficient  in  the  ,  with  the  Con- 
centration of  llic  Zinc  Sulphate.  J.  Chaudier,  Comptes 
Rend.,  134,  ["'l,  277—279. 

The  following  figures  were  obtained  in  a  Daniell's  cell  com- 
posed of  two  .separate  glass  vessels,  joined  by  a  glass  siphon 
filled  with  cotton,  wetted  in  one  limb  with  the  zinc  sulphate, 
ami  in  the  other  with  the  copper  sulphate  used  in  the  cell. 
The  latter  was  in  all  cases  a  saturated  solution  :— 
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i  per  cent,  and  7  or  8  per  cent.,  are  visible  from  the  table. 
If  these  experimental  results  be  inserted  in  Nernst's 
formula — 

c  =  KT  Aog  ?  \aK  ?")  +  T    ''f„ 

where  P,  V  are  the  solution — pressures  of  the  two  metals  in 
their  respective  sulpliates,  />,  p\  the  osmotic  pressures  of  the 
respective  metallic  ions,  it  is  found  that  the  solution-pres.iure 
of  zinc  diminishes  rapidly  in  vei}'  dilute  solutions  ;  while 
the  same  results  in  Lord  Kelvin's  formula — 


K\V  +  T 


lie 
«/T' 


The  maximum  E.M.F.  at  ',  per  cent.,  and  the  variation  of 
the     temperature-coefficient   through   two   null-points    near 


show  that  \V  (the  heat  evolution  due  to  the  actions  in  the 
cell)  does  not  always  vary  in  the  same  sen.se  as  the  variation 
of  concentration — there  is  a  mininuini  al  4  per  cent. 

—J.  T.  1). 

Solutions;    Transport  Numhcr  of  rery  Dilute  ,     I{.  1). 

Steele    and    R.    15.    Denison.      Proc.    Chem.    Soc,   18, 
[246],  29. 

The  object  of  this  research  was  to  see  if  it  were  possible 
to  obtain  by  the  investigation  of  sufficiently  dilute  solution.s, 
a  value  for  the  transport  number  for  soKitions  of  salts  such 
as  calcium  chloride,  which  would  result  in  a  constant  specific 
ionic  veloc-ity  when  calculated  from  different  salts  of  the 
fame  cation,  thus  bringing  these  salts  into  line  with  others, 
such  as  potassium  chloride,  to  the  ions  of  which  definite 
speci6c  velocities  can  be  assigned.  In  order  to  test  this 
question,  it  was  first  necessary  to  develop  a  method  by 
means  of  which  the  transport  number  could  be  determined 
for  very  dilute  solutions.  The  method  employed  is  a  simple 
modification  of  that  originally  used  by  Hittorf  and  lately 
modified  by  N'oyes ;  it  ]ierraits  of  the  electrolysis  of  a 
practically  unlimited  volume  of  solution  being  carried  out 
in  a  vessel  of  reasonable  size. 

Measurements  have  been  made  for  calciuiu  chloride,  nitrate 
and  sulphate,  and  for  potassium  chloride,  in  concentrations 
of  1  grm.  equivalent  in  2S0  litres ;  and,  by  conibinivtion  of 
the  transport  numbers  found  with  the  conductivity  at 
infinite  dilution,  identical  values  are  obtained  for  the  velocity 
of  the  chlorine  ion  from  solutions  of  the  calcium  and  potas- 
sium salts,  and  for  the  calcium  ion  from  solutions  of  the 
chloride  and  nitrate.  The  velocity  of  the  calcium  ion.  cal- 
culated from  measurements  of  calcium  sulphate  solution 
U,  however,  about  :f-5  per  cent,  higher.  The  transport 
number  of  potassium  chloride  agrees  with  the  best  deter- 
miuations  made  in  solutions  up  to  1/10  normal,  and  confirms 
Kohlrausch's  assumption  that  this  remains  constant  with 
further  dilution. 

EN(4LISH   P.vtents. 

Electrodes  or  the  Wires  or  Conductors  connected  thereto  in 
Electrolytic  Celts,  Meters,  or  other  Electrolytic  Appa- 
ratus   The    Hastian  !Meter   Co.  and   0. 0.    Pastian, 

London.      Eng.  I'at.  21,228,  Nov.  23,  1900. 

The  overheating  or  melting  of  the  electrode  conductors  at 
the  upper  surface  of  the  electrolyte  in  electrolytic  elec- 
tricity meters,  electrolytic  cells  or  other  electrolytic  apparatus, 
may  be  obviated  by  preventing  the  access  of  air  or  other 
gas  to  one  or  both  of  the  eonductoi-s  at  such  point.  This 
may  be  effected  by  insulating  one  or  both  of  them  locally, 
i.e.,  at  the  point  where  they  enter  the  surface  of  the 
electrolyte,  or  by  a  local  enlargement  at  the  same  point. 

— G.  H.  R. 

Anodes;  Nickel .     A.  F.  Harris,  Walsall.    Eng.  I'at. 

6102,  March  23,  1901. 

• 

The  anode  is  composed  of  a  wrought  nickel  metal  back  or 
support,  to  which  is  aftixed  a  front  surface  of  cast  nickel 
having  projecting  cones  or  the  like. — G.  II.  R. 

Alkaline  Earths:  Electrolytic  Preparation  of  ihc  Bases  of 
——.  A.  lirochet  and  G.  Ranson,  Paris.  Eng.  Pat.  1849, 
Jan.  26,  1901. 

A  mixture  of  the  sulphides  of  the  alkaline  earths  with 
chlorides  is  electrolysed,  whereby  the  hydrate  of  the  alkaline 
earth  is  formed  at  the  cathode,  and  sulphur  is  deposited 
at  the  anode  without  evolution  of  chlorine.     A  diaphragm 
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is  employed,  and  the  cathode  liquid  consists  of  an  aqueotis 
solution  of  soluble  chloride.  An  insoluble  anode  of  carbon 
is  immersed  iu  a  concentrated  aqueous  solution  of  the  alkaline 
earth  sulphide  with  the  addition  of  a  soluble  chloride, 
and  the  conceutration  must  not  fall  below  approximately 
90  grms.  of  the  former  per  litre.  The  sulphur  deposited  at 
the  anode  combines  with  the  excess  of  sulphide  to  produce 
a  solution  of  polysulphides  rich  in  sulphur.  If  a  soluble 
anode  of  iron  is  employed,  a  metallic  sulphide  will  be 
recovered  in  the  anode  compartment,  mixed  more  or  less 
with  sulphur  according  to  the  richness  of  the  anode  solution 
iu  it.— G.  H.  K. 

Ozoiiisini/  Apiiaititus,     A.  \osmaer,  Haarlem.       Faig.  Pat. 
5826,  March  19,  1901. 

Two  separate  electrodes  are  employed,  one  of  which,  the 
discharger,  has  pins  or  points  connected  by  insulating 
supports  to  a  metal  bar  which  constitutes  the  other  electrode, 
in  such  a  way  that  the  two  electrodes  form  a  cimplete 
removable  arrangement,  independent  of  the  box  or  casing 
containing  them,  The  insulating  supports  keep  the  dis- 
chargers at  the  requisite  distance  from  the  metal  bars,  and 
tubes  are  arranged  hoiizontally  in  which  the  bars  supporting 
the  dischargers  are  introduced. — (i.  II.  K. 

Electric  Furnace!:  anil  I  he  Production  of  Chemicals  [Bi- 
sulphide (if  Ciirlion]  ill  such  Furnaces,  G.  Urewer, 
Leeds.  From  E.  R.  Taylor,  New  York,  U.S.A.  Eng.  Pat. 
2d,1S2,  Dec.  10,  1901. 

The  furnace  comprises  a  base,  body  walls  and  a  dome,  and 
a  metallic  shell  common  to  all.  A  working  chamber,  whose 
lower  part  constitutes  the  ashpit,  is  within  the  base  walls 
in  which  are  located  passages  which  extend  downwards 
ami  discharge  above  and  on  the  electrodes  which  are 
opposed  to  each  other  within  the  chamber,  and  are 
connected  by  conductors  to  a  suitable  supply  of  electricity. 
Pipes  communicate  with  the  passages  at  the  top,  and  supply 
them  by  gravity  with  carbon  t'ragmeuts  to  direct  and 
and  regulate  the  electric  current.  The  elecirodcs  which 
.are  composed  of  body  portions  and  conductor  rods,  pass 
through  openings  in  the  metallic  shell  which  are  surrounded 
by  metallic  frames  attached  externally  to  the  shell. 
Metallic  closure  plates  are  also  attached  externally  to  it, 
and  have  means  for  sealing  the  conductors  and  are  insulatetl 
to  prevent  leakage  of  electricity.  Pipes  extending  down- 
wards, discharge  fusible  material  on  to  the  conductor  rods 
to  cool  them.  The  working  chamber  is  supplied  with 
material  for  treatment  through  passages  communicating 
with  it  within  the  surrounding  walls,  so  that  when  filled  with 
fusible  material,  the  pasf.ages  form  a  non-conducting  jacket 
for  the  furnace  and  act  as  heat  economisers.  A  charcoal 
chiimber  in  the  body  walls  is  in  connection  with  the  working 
chamber,  and  sulphur  passages  extend  downwards  through 
the  walls.  Means  are  provided  for  introducing  tho 
materials  into  the  charcoal  chamber  and  into  the  sulphur 
passages  at  the  top,  and  ducts  connect  the  latter  at  the 
bottom  with  the  working  chamber,  while  suitiible  pipe 
connections  lead  from  the  dome,  whereby  the  gaseous 
products  may  be  removed  and  collected.  In  operation  the 
charge  is  introduced  into  the  furnace,  and  a  suitable 
electric  current  passed  through  it  by  meaas  of  relatively 
permanent  electrodes.  Fragmentary  conducting  material 
IS  continuously  fed  on  them  and  between  them  and  the 
charge,  and  the  electric  current  is  regulated  by  it.  The 
improvement  consists  in  fusing  in  contact  with  the  electric 
conductors  fusible  material  on  its  way  to  the  interior  of  the 
furnace,  thereby  cooling  the  conductors.  The  fusible 
material  is  gradually  melted  for  a  given  reaction  outside 
the  wall  of  the  working  chamber  by  heat  of  the  furnace 
which  would  otherwise  be  lost  by  radiation,  and  it  is  then 
combined  with  less  fusible  material  withiu  the  chamber. 
Carbon  bisulphide  can  be  continuously  produced  bv 
feeding  carbon  and  sulphur  continuously  into  the  working 
chamber  and  towards  the  heat  zone,  and  there  passing  a 
su  table  current  through  the  charge  until  the  reaction  is 
effected,  when  the  €.■<-.  vapour  is  carried  off  and  condensed. 
The  electric  current  can  be  regulated  by  feeding  a  non- 
conducting liquid,  such  as  melted  sulphur  into  contact  with 


more  or  less  of  the  working  surface  of  the  electrodes.  The 
path  of  the  current  through  the  furnace  may  be  changed 
occasionally  to  burn  out  .any  piers  of  the  charge  that  mav 
prevent  its  regular  descent,  and  to  prevent  the  formation  of 
such  piers. — G.  H.  U. 

Balterij  ;  Electric .     T.  F.  Bain  and  J.  ( ».  Hunt,  both 

of  Cairo,  III.,  U.S.A.  Kng.  Pat.  26,7-.!9,  Dec.  31,  1901. 
Ix  order  to  prevent  the  creeping  of  liquid  over  the  edges 
of  a  battery  cell,  the  elements  are  so  disposed_that  they  are 
supported  entirel_\-  from  the  bottom,  and  are  not  in  any  wav 
supported  from  the  upper  edge.  The  copper  (or  negative) 
electrode  is  conical,  its  base  resting  on  the  bottom  of  the 
cell,  and  a  vertical  copper  wire  is  attached  (o  the  cone  at 
the  base,  extending  upwards  to  form  the  positive  pole. 
Into  the  apex  of  the  cone  is  fitted  a  vertical  rod  of  wood 
or  hard  rubber,  with  a  copper  sleeve  and  flared  hood  over 
the  lower  portion  of  the  rod  and  the  upper  portion  of  the 
cone.  To  the  top  of  this  non-conducting  rod  is  attached 
the  zinc  (or  positive  element),  circular  in  shape,  with  four 
radial  slots  cut  right  through  the  metal  (nearly,  but  not 
quite  to  the  central  hole)  at  right  angles  to  one  another. 
'I'he  sector-shaped  pieces  of  zinc  between  the  slots  are  not 
fiat,  but  are  so  shaped  that  the  lowest  point  is  at  the 
circumference  halfway  between  successive  slots,  the  metal 
sloping  upwards  in  all  directions  from  this  point,  to  facilitate 
the  flow  of  liquid  from  the  zinc,  when  the  lalter  is  lilted 
out  of  the  liquid.  A  central  vertical  stem  attached  to  the 
zinc  forms  the  neg.ative  pole  of  the  battery. — \V.  G.  M. 

United  St.^tes  Patents. 

Carbides  ;   [Electric']    Process   of  Producing  .     .T.  L. 

Roberts,    Brooklvn,    New    York.      U.S.     Pat.    G90,.'!I9. 
Dec.  31,  1901. 

j  A  MixTURf;  of  unslaked  lime  and  carbon  ground  together 
in  suitable  projiortions,  which  may  or  may  not  be  moulded 
by  the  use  of  bitumen  or  other  binding  material  into  sticks, 
is  fed  into  a  V-shajied  space  between  two  flat  electrodes. 
These  electrodes  swing  on  their  upper  ends,  and  may  thus 
be  drawn  apart  more  or  less  at  the  lower  ends.  A\'heu 
starling  work,  a  feeble  current  is  used  and  the  lower  ends 
are  in  contiict  ;  these  ends  are  then  gradually  drawn  apart 
and  the  strength  of  the  current  is  increased  untd  the  ends  of 
the  electrodes  are  at  a  white  heat.  The  mixture  of  liuu?  or 
other  oxide  and  carbon,  which  passes  between  them  is  con- 
verted into  carbide,  which  in  a  fused  state  drops  into  a 
space  below,  from  which  it  is  from  time  to  time  withdrawn 
through  a  valve. — J.  A.  B. 

Fluorine  ;  Apparatus  for  Producing  [hg  Eleciroh/sis] . 

M.  Meslans,  Paris.     U.S.  Pat.  G92,(;88,  Feb.  4,  I'.i02. 
See  Eng.  Pat.  21,557,  1900  ;  this  Journal,  1901,  259.— 1<\  S. 

Insulating  and  Packing   Material   and  Process   of  Manu- 
farturing  the  same.       M.  Raphael  and   L.   VAiiis,  bolh  of 
Breslau,  Germany.     U.S.  Pat.  691,871,  Jan.  28,  1902. 
See  Eng.  Pat.  16,010,  1900  (this  Journal,  1901,  582). 

— W.  C.  11. 
Chlorates  anil  Perchlorates ;  Electrolytic  Manufacture  of 

.     P.  L.  E.  Lederlin.     U.S.  Put.  693,035',  1902. 

See  under  VII., page  346. 

Electrolytic  Cell.  [Decomposition  of  Alkali  Salts.]  E.  A. 
I.e  Sueur,  Maine,  U.S.A.  U.S.  Pat.  692,531,  Feb.  4,  1902. 
The  cell  contains  an  anode  and  a  cathode  which  consists  of 
a  horizontal  amalgated  reticulated  or  foraminated  metallic 
sheet  or  wire  gauze,  one  side  of  which  receives  the  alkali 
metal,  and  is  in  contact  with  the  solution  to  be  decomposed, 
while  the  other  side  discharges  the  metal  into  a  body  of 
water.  Means  are  provided  for  supplying  fresh  mercury 
to  the  sheet  so  as  to  maintain  it  free  from  impurities. 

— G.  H.  R. 
Positive     Electrode    for     Accumulators      with      Constant 

Electrolyte.     E.    W.   Jungner,    Stockholm.      U.S.   Pat. 

692,298,  Feb.  4,  1902. 

The  active   material   is  formed   by   mixing   finely-divided 
silver,  or  silver  compounds,  with  chloride  of   silver,  com- 
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pressinR  and  drying  the  mixture  on  a  f uitab  e  grid,  and 
heating  the  mass  to  fuse  the  silver  ehIor.de.  The  chlorine 
is  removed  l.v  using  the  material  a-5  cathode  in  an  electivv 
I'vtic  cell  containing  an  alkali-metal  hydrate  bath,  ami  the 
resulting  silver  is  then  oxidised  by  using  it  a,  an  auoiie  in 
a  similar  cell  and  solution. --G.  H.  K. 

Primary  Battern.  J.  W.  Frees,  lieivding,  I'emisylvania. 
U.S.  Pat.,  Cy3,00i,  Feb.  11,  1U02. 
A  POROU.s  receptacle,  open  at  the  top,  is  placed  in  a  lead 
casin"  or  jar  which  is  also  uncovered,  and  the  interspace 
between  the  two  is  filled  with  |mlverised  lead  chloride.  A 
corrugated  zinc  plate  stands  in  the  receptacle  in  contact  with 
a  small  quantitv  of  mercury  at  the  bottom  of  it,  and  is 
surrounded  bv  ii  solution  consisting  of  hydrochloric  acid, 
and  a  chloride"  of  an  elem»nt  whose  oxide  unites  with  water 
to  form  a  hydrate.  The  solution  is  covered  with  paiattin 
oil  to  prevent  evaporation. — G.  H.  K. 

Voltaic   {Dry)    Ceil.      W.   McA.   Johnson,   Cambridge, 

Massachusetts.  L'.S.  Pat.,  693,274,  Feb.  11,  VM2. 
Tbk  cell,  which  is  hermeticilly  sealed,  contains  one  elec- 
trode of  zinc,  and  the  other  is  formed  of  several  iayers  of 
oxidised  copper  gauze.  The  electrolyte  consists  of  an 
alkaline  solution  and  of  a  salt  capable  of  forming  a  soluble 
double  salt  with  zinc.  — U.  H.  R. 

Fkencii  P.vtknt. 

Bteachinj  Cotloii  and  other  Fibres  by  means:  nf  EUcirJyscd 

Solutions;  Apparatus  Jor  .     C.   Martin.      Fr.  Pat. 

3n,5S0,  June  8,  lUOl. 

See  under  \ .,  page  342. 

(B.)— ELECTRO-METALLUKGY. 
K:;c.i.isH  Patk.vt.s. 

Mela's;     Klectrob/tic      Deposition    of  .       \ Sprayed 

Electrolyte.']  H.  C.  Harrison,  Putney,  and  J.  Day, 
AVeston-super-Mare.  Eng.  Pat.  23,047,  Dec.  27,  1900. 
Tiiic  rapid  electro  deposition  of  tough  homogeneous  metal 
with  smooth  surface,  is  effected  with  high  current  density 
bv  employing  a  revolving  cathode  of  circular  cross  section, 
around  which  is  arranged  the  anode  in  elements  consisting 
ot  one  or  more  anode  b.ars.  Surrounding  the  cathode 
concentrically,  and  between  it  and  the  anode,  is  a  series  of 
pipes  spaced"  equidistant  from  each  other,  and  provided 
with  holes  or  nozzles  in  i^uch  a  way  that  they  may  direct 
the  jets  of  electrolyte  issu'Ug  from  them  in  a  direction 
tangential  to  the  surface  of  the  cathode,  and  so  that  the 
greatest  action  of  the  jets  on  the  cathode  takes  place  at 
those  points  on  it  nearest  the  elements  of  the  anode  where 
the  resistance  between  the  electrodes  is  least,  and  con- 
sequentlv  the  current  density  is  greatest.  By  revolving  the 
cathode,  a  rapid  and  conHnuous  change  of  the  electrolyte, 
immcdiatelv  contiguous  all  round  its  surface,  is  effected. 

— G.  H.  R. 

Metals  and  Alloys  ;  Inipts.  in  Hie  obtainiiiij  of ,  and  in 

Furnaces  to  he  employed  therein.  C.  A.  Keller,  Paris. 
Kno-.  Pat.  24,234.  Under  International  Convention. 
July  c,  inoi. 
A  coMniN.\TiON  of  two  electric  furnaces  is  employed,  one 
at  a  higher  level  than  the  other,  the  former  serving  to 
produce  the  metal,  and  the  other  for  its  refining  or  further 
treatment.  The  lower  furnace  may  be  of  the  type  dcscri  bed 
in  Ym".  Pat.  22,584,  "i9(Xl.  The  electrodes  are  in  two 
gioups,  the  electrodes  of  each  being  in  parallel,  while  the 
two  "roups  work  in  series,  the  number  of  the  electric  foci 
thus  formed  being  equal  to  the  number  of  the  electrodes, 
and  the  arrangement  uf  the  foci  being  such  that  the  sub- 
stances being  treated  which  are  charged  between  the 
electrodes,  act  as  intermediate  conductors  between  the  two 
groups.  The  electrodes  are  arranged  at  the  angles  or  sides 
of  a  figure  circumscribing  the  section  ot  the  charging 
column,  so  as  to  leave  a  space  between  the  face  of  the 
electrodes  into  whicii  the  substances  to  be  treated  are 
introduced,  thus  enabling  the  latter  to  be  supplied  and 
subjected  to  the  action  ol  the  foci,  without  their  properties 


being  altered  by  the  cavburation  caused  by  the  electrodes, 
and  the  verification  of  tbesj  components,  after  a  trial 
tapping  of  the  furnace,  is  therefore  reliable.  There  is  a 
passage  around  the  wall  of  the  charging  column,  and  a 
communicating  passage  over  the  roof  of  the  furnace  proper, 
allowing  the  reaction  gases  to  pass  through  and  be  treated 
in  them  before  passing  into  a  chamber  at  the  bottom  of 
the  furnace,  where  the  introduction  of  air  effects  the  com- 
bustion of  the  gases,  which  assists  the  h-ating  of  the 
furnace  and  increases  the  thermal  efficiency  of  tfaeaiipa- 
ratus.  A  method  is  described  by  which,  whtn  tapping  oft' 
the  molten  metal,  it  is  acted  on  by  long  electric  arcs 
having  a  powerful  stirring  effect  and  a  high  calorific 
action,  so  as  to  obtain  simultaneously  a  reheating  of  the 
molten  mass,  a  voIat;lisati(m  of  the  impurities,  and  the 
elimination  of  the  carbon. — G.  H.  R. 

Iri:H  ;  Methods  of  Coaling ,  with  Tin,  Lead,  Spelter,  or 

the  like  Metals.     H.  V.  Ilertrand,  West  Broiuwiuh.     Eng. 
Pat.  14,04G.     July  10,  1901. 

Iiiox  articles  can  be  coated  with  tin,  lead,  spelter  or  similar 
metals,  by  first  cleacin.;  them  in  any  well  known  manner, 
and  then  immersing  them  in  an  electrolytic  bath  of  sails 
of  ammonia  with  swarf,  with  cr  without  the  addition 
of  bromide  of  iron,  employing  iron  auode.s,  and  finally 
dipping  them  in  the  molten  coating  metal. — G.  H.  R. 

Iron  and  Steel;  Cemtntalion   or  Hardening  of  [by  Elec- 
trical   Means']  .      P.   if.  Justice,    London.      From 

C.  Davis,  \\'ashington,  D.C.,  U.S.A.     Eng.  Pat.  22,233, 
Kov.  4,  1901. 

Carbon  electrodes,  contained  within  air-tight  insulated 
hoses,  are  placed  close  together  over  the  surface  of  the 
iron  to  be  carburised.  These  carbons  are  attached  to  the 
positive  pole  of  a  powerful  electrical  generator,  the  iron 
being  connected  to  the  negative  pole;  the  time  of  the 
oper.ation  depends  upon  the  depth  of  eatburis.tion  required. 
]f  preferred,  a  small  section  may  be  treated  at  a  time,  a 
spray  of  water  being  caused  to  play  on  the  surface  outside 
the  box  containing  the  electrodes,  if  required,  to  prevent  the 
annealing  of  these  parts  by  heat  conducted  through  the 
metal.  Another  alternative  is  to  cover  the  whole  surface 
of  iron  to  be  carburised  with  fragments  of  carbon  connected 
with. larger  positive  electrodes  contained  within  an  air-tight 
box,  packed  (above  the  layer  of  carbon)  with  refractory 
material. — W.  G.  M. 

Steel ;   Hardening  [^Elect rothermall y]  .    P.  M.  Justice, 

London.     From    C.    Davis.    Washington,    U.C,   U.S.rV. 
Eng.  Pat.  25,071,  Dec.  IG,  1901. 

A  CARBON  block  is  suspended  by  springs  within  an  air-tight 
insulated  box,  resting  upon  the  surface  of  the  steel  to  be 
hardened,  in  such  a  way  that  the  greater  part  of  the  weight 
of  the  carbon  is  borne  by  the  spring,  and  the  surface  is  not 
in  close  contact  with  the  steel.  The  steel  rests  on  insulated 
girders,  and  is  connected  to  the  negative  terminal  of  a 
powerful  electrical  generator,  while  the  carbon  is  connected 
to  the  positive  terminal.  When  the  current  is  passed,  the 
metal  benetith  the  carbon  is  heated  to  the  required  tempera- 
ture for  quenching,  the  block  and  its  air-tight  cover  are  slid 
along  the  surface  of  the  steel,  to  heat  a  fresh  surface,  and 
the  part  thus  uncovered  is  quenched  by  means  of  a  spray. 
The  carbon  may  be  supported  in  an  insulating  frame  without 
a  cover  ;  or  a  number  of  separate  carbon  rods  (covered) 
may  be  used  to  produce  arcs  between  themselves  and  the 
metal ;  or,  lastly,  the  metal  (for  example  a  steel  rail)  may 
be  slid  while  the  carbons  are  stationary.  A  carbon  positive 
electrode /is  not  essential,  but  is  preferred,  especially  when 
the  steel  is  to  be  carburised. — W.  G.  M. 

Zinc  ;  Obtaining ,  by  Electrolysis,  and  Apparatus  for 

thai     Purpose.     L.    Moud,   Loudon.     Eng.    Pat.    5764, 
March  19,  1901. 

In  order  to  obtain  z'nc  in  a  solid,  instead  of  a  spongy  form, 
when  deposited  electrolytically,  the  cathodes  are  made 
cylindrical,  two  or  more  drums  being  pressed  against  each 
other  by  springs.  The  cylinders,  preferably  of  slightly 
different  diameters  {to  avoid  synchronism  during  rotation), 
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are  causeil  to  revolve  whilst  the  current  is  passing,  and  an 
axial  reciprocating  motion  is  also  imparted  to  them,  so  that 
the  zinc  immediately  after  it  is  deposited  on  the  cylinders 
becomes  compressed  while  passing  the  successive  lines  of 
contact  of  the  cylinder  with  those  next  adjoining.  The 
cylinders  may  be  rotated  separately,  or  one  or  more  may 
alone  be  revolved,  the  others  being  rotated  liy  frictional 
contact  with  them.  Similarly,  the  traversing  action  need 
not  be  imparted  to  each  of  the  cylinders.  The  anodes  are 
preferably  shaped  with  corrugations  corresponding  to  the 
contour  of  the  cathode  drums,  so  that  the  inter-electrode 
spaces  are  fairly  uniform.  Different  arrangements  cf 
vertical  and  horizontal  cathode  cjlinders  are  described  and 
protected.— W.  G.  M. 

Melallisint)    Fabrics;     \_Eleclrohitic'\    Process   for    . 

C.  and  A.Danilevsky,  S.  Tourchaninoff  and  V.  Timonoff. 
E:ig.  Put.  55 IC,  March  15,  U'Ol. 

See  under  V.,  i>nge  S41. 

United  States  P.\texts. 

Ore;    ilitrhine  for  E rtractiiig   Metal  from  .     A.    I. 

Irwin,  Cripple  Creek,   Colorado,    U-b.A.      U.S.    I'at. 
689,67-4,  Dec.  21,  1901. 

The  crushed  ore  is  carried  by  a  conveyor  through  a 
washing  tank,  and  is  then  delivered  into  a  shallow  tank 
containing  a  suitable  electrolyte.  Through  this  tank  it  is 
carried  on  an  endless  horizontal  baud,  so  connected  to  the 
positive  pole  of  an  electric  generator,  that  the  moving 
mass  of  ore  acts  as  an  anode.  A  cathode  is  placed  below 
each  under-side  of  the  travelling  belt.  The  ore  is  taken 
out  of  the  tank  by  a  removeable  conveyor  placed  along  the 
upwardly-sloping  end  of  the  vessel.  It  is  then  passed  over 
a  guide  plate  into  another  electrolytic  tank,  or  washing  or 
other  vessel.— W.  G.  M. 

Floats  for  Steam  nr  Water  Traps;  Process  of  Fnrmliiy . 

W.  F.  I'atton.     l.S.  Pat.  691,803,  1902. 

See  under  I.,  page  326. 


XII.-FATS,  OILS,  AND  SOAP. 

ExGLisn  Patests. 

Glycerin  from  Oils  and  Fatty  Matters  ;  Separating  . 

ti.  Danoise  and  La  Societe  Geuerale  Beige  de  Degly- 
cerination,  Brussels.  Eng.  Pat.  11,074,  Hay  29,  1901. 
A  SMALL  proportion  (say  3  per  cent.)  of  the  products  of  a 
previous  separation  is  introduced  before  each  operation.  It 
is  claimed  that  in  this  way  the  commencement  of  the 
reaction  is  greatly  accelerated  and  that  it  is  possible  to 
obtain  the  glycerin  and  unaltered  fatty  acids  under  half  the 
pressure  (4i  to  5.\  atmospheres)  of  that  usually  employed. 

— C.  A.  M. 

Soap  Granulating  Apparatus.  0.  Imray,  London.  From 
R.  W.  Cavenaugh,  New  York,  U.S.A.  Eng.  Pat.  224, 
Jan.  3,  1902. 
This  apparatus  consists  of  a  cylinder  provided  with  toothed 
blades  revolving  in  a  casing  and  meeting  the  soap  which  is 
introduced  into  a  feeding  tube  fixed  above  the  casing.  After 
being  cut,  the  soap  is  discharged  in  fine  granular  particles 
through  an  opening  below  the  blades.  Claim  is  also  made 
for  the  inclination  of  the  teeth  of  the  different  cutting 
blades  in  opposite  directions,  and  for  the  use  of  a  weight  to 
press  down  the  soap  in  the  tube,  and  a  central  guiding  rod 
with  a  head,  to  prevent  the  weight  sinking  too  far. 

— C.  A.  -M. 

United  States  Patents. 
Oils;  Process  of  Refining  [^Rape-Seed  aj>d  other  "  Sweet  " 
OilsJ.       F.   Linde,    Dortmund,    Germany.      U.S.     Pat. 
692,157,  Jan.  28,  1902. 

See  Eng.  Pat.  13,201  ;  this  Journal,  1901,  591.— C.  A.  M. 

Oils ;  Process    of   Refining -.     J.  X.    Harris,      South 

Norwood,  Surrey.    "U.S.  Pat.    692,283,  Feb.  4,  1902. 

See  Eng.  Pat.  9252  ;  this  Journal,  1899,  -?02.— C.  A.  ^L 


Oil,  Vegetable;  Process  of  Obtaining .     G.  C.   Warr, 

London  and  W.T.  Wiight,  Wrayshury,  Bucks,  U.S.  Pat. 
632,743,  Feb.  4,  1902. 

See  Eng.  Pat.  22,602,  Dec.  11,  lUOO;  this  Journal,  1002, 
262.— C.  A.  JL 

Soap  Cake.     W.  E.  IJobinson,  Maiden,  Massachusetts. 
U.S.  Pat.  692,481,  Feb.  4,  1902. 

Claim  is  made  for  a  soap  cake  consisting  of  a  main  portion 
of  one  kind  of  soap  inclosing  an  intermediate  layer  of  a 
harder  soap,  (e.g.  pumice  soap)  which  extends  along  one 
edge  and  partly  across  the  ends  of  the  cake.  In  u>e  this 
intermediate  layer  wears  down  more  slowly  than  the 
softer  soap  and  projects  slightly,  so  that  it  can  be  con- 
veniently applied  where  required.— C.  A.  JL 


XIIl.-PIGMENTS,  PAINTS;   EESINS, 
VAENISHES;   INDIA-KUBBER,  Etc. 

(4.)— PIGMENTS,  PAINTS. 

Prussian  Blue,  Soluble  in  M'^ater  ;  Preparation  of  a . 

J.  Matuschek.  Chem.-Zeit.,  1902,  26,  [9j,  92. 
When  a  mixed  solution  of  potassium  ferrieyauide 
(,10-245  grnis.)  and  oxalic  acid  (12-3  grms.)  is  evaporated 
on  the  -water-bath,  the  colour  of  the  liquid  gradually 
changes  from  biown  to  blue,  and  a  co[iions  evolution  of 
hydrocyanic  acid  is  observed.  The  reaction  proceeds 
slowly  :  but,  by  evaporating  to  dryness  and  taking  up  the 
residue  in  water,  production  of  HCN  will  hually  cease,  and 
the  whole  of  the  ferricyanide  be  decomposed.  The  blue 
product  is  in  a  state  of  solution,  not  suspension  ;  but  on 
boiling  the  liquid  for  a  long  time  and  constantly  making 
good  the  loss  by  evaporation,  it  eventually  settles  as  a  blue 
precipitate,  leaving  a  clear  supernatant  liquor  of  a  yellowish 
colour  which  contains  a  ferric  salt.  The  precipitate 
cannot  be  washed  on  a  liltfr  with  water,  for  its  solubility 
ihereiu  increases  as  the  washings  become  purer ;  it  is, 
however,  insoluble  in  alcohol,  and  may  be  washed  with 
dilute  spirit,  for  potassium  ferricyanide  is  only  insoluble 
in  absolute  alcohol.  In  order  to  ascertain  the  nature  of 
the  reaction  taking  place,  and  the  composition  of  the  blue 
substance,  some  ot  it  was  prepared  and  washed  with  dilute 
alcohid  until  the  washings  ceased  to  give  a  test  for  iron, 
although  they  still  contained  potassium  hydrogen  oxalate. 
The  product  was  then  dried  at  100  C,  and  the  iron  and 
cyanogen  in  it  determined.  In  two  samples  the  Fe.  was 
32-53  and  34'06  per  cent.,  the  CN  being  3879  and 
40-76  per  cent.  Potassium  also  was  present  in  both  cases  ; 
this  was  determined  and  calculated  iuto  potassium  bin- 
oxalate,  the  yields  being  19 '33  and  15-64  per  cent,  respec- 
tively. These  figures  add  up  to  90-65  and  90-40  ])er  cent., 
leaving  9  35  and  9-54  per  cent.,  which  represent  six  mole- 
cules of  water.  Therefore,  according  to  the  author,  the 
blue  obtained  in  the  manner  described,  may  be  considered 
as  a  "  Prussian  blue  "  having  the  oompcsition  Fe-(C'N),s  t- 
0H;( ),  and  the  whole  reaction  between  the  ferricyanide  and 
the  oxalic  acid  may  be  represented  thus  : — 

7[Fe2(CN)«.6KCN]  ■^  i-lCfi^lLi  +  3HjO  - 
2Fe;(CX)„  +  42C„04HK  +  48HCN  +30. 

On  mixing  a  ferric  solution  with  an  excess  of  ferro- 
cyanide,  or  a  ferrous  solution  with  an  excess  of  ferri- 
cyanide, a  water-soluble  Prussian  blue  is  also  formed, 
but  this  contains  four  molecules  of  water  when  dried  in  the 
air,  and  1 J  molecules  when  dried  in  vacuo.  On  treatment 
with  alcohol,  such  a  blue  eventually  becomes  insoluble 
in  water,  but  Fe;(^C'N),s  -)-  6Hj( )  remains  soluble  in  water, 
even  if  treated  with  spirit  for  a  day.  At  105"  C.  the 
latter  gradually  loses  water,  and  changes  to  a  brown 
colour,  which  is  due  to  separation  of  ferric  oxide. 

When  a  solution  of  ferricyanide  is  mixed  -with  the  proper 
quantity  of  oxalic  acid  and  the  whole  is  exposed  to  direct 
sunlight,  the  liquid  begins  to  appear  blue  violet,  and  after 
a  time  the  front  of  the  flask,  but  not  the  back,  is  coated 
with  a  precipitate   which   exhibits  a   fine  brownish-violet 
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colour  by  reflected  liglit.  By  reflected  light  the  lujuid  also 
looks  brown-violet,  and  by  transmitted  light  emerald-green. 
Only  light  or  warmth  induces  this  deoomposition,  the 
oxv'wn  of  the  air  plaving  uo  part  in  it. 

"(Spe  Parry  and  Coste,  Analyst,  )89fi,  21,  '-2'>  :  t'"* 
.loiirnal,  1S97,  2G3.  Also  Jieeds,  Analyst,  i?'J7,  22,  'J,  for 
the  com'positioi  of  commercial  "  Prussian  blue.")— 1''.  H.  L. 

PriiUinn  Clours  ;  Determinnlion  of  the  Cooeriiu/  Power 

of .     E.  Valenta. 

.See  under  V.,  page  3S9. 
IOnglish  Patknts. 

Sulphate  of  Lead  PIr/iiieiil ;  Afaiiufaetiirhic/  a  While . 

.1.   li.   liaunav,   Dumbartonshire,  N.H.     Kng.    Pat.  2297, 
Feb.  I,  !901." 
Two  methods  of  preparing  lead  sulphate,  of  a  sufficiently 
good  colour  to  be  useful  as  a  pi^nnent.  from  galena  by  high 
?cmperatuie   processes   are  known.     In  one,   air   is   blown 
through   incandescent   cohe  and  galena   so  as  to  produce  a 
mixtiiie  of   lead   sulphide    vapour   and   carbon  monoxide, 
wliieb  is  Giibstquently  oxidised  by  air  in  a  separate   vessel  ; 
ill  the  other,  galena  is  fused  in  a  crucible  and  oxidised  by  a 
current  of  air.     The  first  has  the  defect  that  some  of  the 
lead  sulphate  already  formed,  may  be  reduced  by  the   Cl), 
causin"  the  produet   to   have  a  bad  colour :   the  second  is 
practiclilly   ioipossible,  because    molten   galena   cannot   be 
handled   in    the   manner    described    without    oocaslonaily 
breaking  the   crucible.     In  the  present  process,  galena  is 
melted  on  slabs  of  coke,  which  act   mainly  as  "  wioks  "  or 
shelves,  and  then  oxidised  by  air,  the  necessary  heat  coming 
principally  from  the  combination  of  the  lead  sulphide  with 
oxygen.     In   this   way   reduction   to   the    metallic   slatD  is 
avoided,  and  the  ccmsumptiou  of  coke  is  only  28  lb.  per 
cwt.   of   galena,  instead-  of  six   times   that  amount  in  the 
former  processes.     A   vertical  cylindrical   furnace  is  fitted 
with  a  basic  lining.     Its  bottom   is   an  iron   plaic  covered 
with  coke  breeze.     (»n  this  is  arranged  a  thick  layer  of  coke 
in  the  Ibrrn  of  long  slabs.     Twenty  inches   below  the  top  of 
the  coke  are  tuyeres  for  the  admission  of  air,  and  further  up 
the  furnace  are  other  air  apertures ;  the  apparatus,  however, 
works  at  a  diminished  pressure,  owing  to  the  suction  of  a 
fan  placed  in  a  subsequent  part  of  the  plant.     Xear  the  top 
o[  the  furnace  is  an  inclined"  feed  hole  for  the  galena,  which 
is  introduced  mechanically  in  small  ipiactities  and   spread 
over  the    coke.     It  then  fuses,   wets  the  coke   slabs    and 
burns  to  lead   sulphate  in  the  current  of  air.     father  more 
galena  is  fed  in  than  the  air  can  oxidise,  the  exce-ss  melting 
and    protecting  the   coke   from  oxidation,  and   afterwards 
sinking  into  the  breeze,  where  it  collects  the   silver,  &o.  of 
the  ore;  but  the  air  iniels  higher  up  the  furnace  ensure  the 
oxidation  cf  all  the   vaporised  sulphide,  as  well  as  that  of 
any  (.;(),    so    that    the   final  product  contains   nothing  but 
oxidised    materials   and    an  excess    of   oxygen    (which   is 
essential).     From  the  fiunaca  the  fume  is  nspiraled  through 
a  dust-box  and   a  set  of   vertical  condensers    to  the    fan, 
whence  it  is  driven  into  hoppei*  fixed  over  the  barrels  in 
which  the  pigment  is  ultimately  packed.     The  upper  parts  of 
these  hoppers   comnuinicate  with  a  chamber  in  which  hang 
a  large  number  of  cylindrical   bags,  and  the   uueondenscd 
fume  is  made  to  pass  through  the  material  of  the  hags  from 
outside  to  inside.     These  bags  are  suspended  so  as  to  he 
capable  of  agitation.     All  the  condensers  are  made  nf  sheet 
nielal,  in  order  tliat  deposited  sulphate  may  be  loosened  by 
striking    them;    and    they   are    provided   with    doors    for 
recovenng  the    yield.     The  furnace   itself  is  fitted  with  a 
vertical   chimney    slia''t,  and  the  outlet   to  the   condensers 
is  protected  with  a  damper  ;  by  this  arrangement  it  is  fired 
un  in  the  ordinary  way,  the  shaft  being  afterwards  closed. 
'  ■^  — F.  H.  h. 

White  Piqinent;   Composition  fornxe  as   a ,  Painter's 

Fillinq  and    the    lilte ;    and    Process   of  Mann/cieliirini/ 

tite  same.     B.  J.  B.  Mills,  London.     From  the  Internat. 

Chem,  Co.,  Jersey   City,   U.S.A.     Kng.  I'at.  21,.'j4e,  Ort. 

21;,  1901.  ■■  ••,    ■■'■■ 

Tub  pigment  claimed  consists  of   Zn(0H)2  +  BaS(^,  and 

may  be  prepared  either   by   mixing   solutions  of   barium 

hvdroxide  and  zinc  sulphate  in  molecular  proportions  (see 


U.S.  Pat.  6R9,882;  this  Journal,  1902,26.3),  or  bythe  follow- 
ing process.  A  quantity  of  one  of  tho.sc  ores  which  consist 
essentially  of  the  sulphides  of  lead  and  iinc  is  finely- 
powdered,  mixed  with  six  or  seven  parts  of  sodium  bisul- 
phate  and  roasted  at  such  a  temperature  that  the  ferrous 
sulphate  first  formed  is  decomposed.  The  product  on  being 
leached  with  water,  yields  an  insoluble  residue  of  lead 
sulphate  and  ferric  oxide  (which  can  be  treated  as  may  be 
desired),  and  a  solution  of  zinc  sulphate  and  sodium  sul- 
phate. The  latter  is  then  precipitated  with  the  necessary 
amount  of  barium  hydroxide  solution.  After  the  pigment 
has  been  filtered  off,  the  solutiim  of  normal  sodium  sulphate 
may  be  reconverted  into  the  aeid  salt  by  means  of  the  sul- 
phuric anhydride  which  is  given  off  from  the  furnace  as  the 
ferrous  sulphate  is  being  oxidised  into  ferric  oxide.  The 
claims  are  for  the  pigment  itself,  and  either  process  of 
manufacture,  with  or  without  the  regeneration  of  the 
sodium  hydrogen  sulidiate. — F.  H.  L. 

Paints  and    the  like  ;   Composiiions  for   Removing . 

E.  Geoffroy,  Brussels.     Kng.  Pat.  7258,  April  6,  1901. 

This  is  a  mixture  of  wheat  flour,  water,  caustic  soda, 
caustic  potash,  black  soap,  American  potash,  lime  water, 
ammonia,  glyeciin,  and  essence  of  mirbane,  compounded 
in  the  manner  siiecified.  Special  properties  are  asciibed  to 
each  of  the  ingredients  separately.  The  composition  is 
applied  with  a  brush  to  the  piinted  surface,  and  fin;illy 
scoured  off  when  the  paint  has  become  rotten. — F.  II.  L. 

White  Lead  ;   Apparatus  for  Manufacturing .     F.  J. 

Corhett,  South  Yarra,  Australia.    Kng.  Pat.  11,33",  Jnnc  3, 

1901. 
Api'AK.-VTis  is  described  whereby  a  weighed  quantity  of 
litharge  and  a  measured  quantity  of  a  "  solvent  liquid  "  are, 
automatically  introduced  into  a  carbonating  chamber  in 
which  they  are  agitated  in  contact  with  carbon  dioxide. 
From  this  chamber  the  product  drops  into  one  of  a  set  of 
settling  cylinders  in  which  the  clear  portion  of  the  liquid 
enters  a  floating  siphon,  and  is  thus  rtmoved  :  while  the 
thick  liquor  is  filtered  through  a  bag.  The  solid  residue 
iheu  falls  into  a  Jacketed  vacuum  pan  fitted  with  an  agitator, 
where  the  last  of  the  -  solvent  liquid  ''  is  distilled  off,  and 
the  resulting  dry  white  lead  is  incorporated  with  oil,  to  be 
run  off  into  suitable  receptachs.  The  vapours  from  this 
vacuum  still,  as  well  as  the  fluids  from  the  settling  cylinders, 
pass  together  through  a  condensing  worm  into  a  receiver  at 
the  base  of  the  plant,  whence  by  pumps  the  lii|uid  is  returned 
to  a  store  tank  overhead  ready  for  use  once  more. 

— F.  II.  L. 
UnitI';i>  States   Patknts. 

Red  Lead  Furnace.     H.  M.  Gabel,  Cincinnati,  and  T.   F.. 

Kearns,  New  Kensington,  I 'a.,  U.S.A.     U.S.  Pat.  (;8ii,8(;,8, 

Dec.  31,  1901. 
The  furnace  consists  of  a  metallic  cylinder,  lined  «ith 
refractory  material,  mounted  with  its  axis  horizont;il,  upon 
flanged  wheels,  which,  on  being  rotated  by  bevel  gearing, 
cause'  the  i-ylinder  to  revolve  upon  its  axis.  Iv.ieh  end  of 
the  cylinder  is  closed  except  for  a  central  aperture,  that 
at  the  one  end  serving  for  the  ;idmission  of  the  produe's  of 
combustion  from  a  furnace,  which  may  be  discouneetcd  by 
withdrawing  its  supporting  carriage  re^ting  on  rails,  and 
that  at  the  other  end  connected  wifi  a  flue  leading  to  a 
chimney  stajk.  Ports  are  provided  at  the  firing  end  of  the 
cylinder,  thningli-nhich  air  is  blown,  along  with  the  f'urnaci' 
gases,  into  the  rotating  chamber.  A  charging  door  is  pro- 
vided in  the  middle  of  the  cylinder,  and  a  discharging  door 
at  the  end.  In  use,  the  dross  is  charged  in  until  the 
cylinder  is  about  one-sixth  full,  and  the  cylinder  is  rotated 
at  the  rate  of  about  one  revcdution  per  minute,  until  the 
colouring  is  complete,  which  is  usually  nccomplished,  with 
the  charge  of  about  two  tons,  in  about  10  hours. — W.  (1.  M. 

Cellulose     Lakes,      and      Process    of     Making      Same. 
M.  C.  1>.  Althansse,   Bilhviirder-an-der-Bille,  Assignor  to 
Fabrik    Chemischcr    Priiparate   von  K.  Hth;imer,  Ham- 
burg, tiermany.     U.S.  Pat.  Cy2,77.'i,  Feb.  4, 1902. 
The  acetyl  derivatives  of  hydrocellulose  produeeil,  aceord- 
iu"  to  U.S.  Pat.    679,204,   by   reacting  on   cellulose   with 
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I  hlorinated  glacial  acetic  acid,  are  soluble  in  alcohol  and 
iiolone.  They  are  not  precipitated  by  water,  but  can  he 
ihrowM  out  witli  salt.  Ou  mixing  the  concentrated  solution 
viiih  an  alcoholic  solution  of  Safranino  (J.  for  cxan\i)le, 
•  liluliii';  with  water,  and  then  adding  salt, a  vohiniinou^ 
runiine  coloured  precipitate  is  obtained,  which,  after  dryinj;, 
1-  ahsolutrly  insoluble  in  water.  The  lakes  thus  obtained 
■Air  valuable  for  printing  cloth  or  paper,  and  can  also  be 
t.rined  on  the  fabric  by  treating  the  latter  first  with  an 
il  oholic  or  aqueous  alcoholic  solution  of  the  acetyl  hydro- 
rlhdose  derivatives,  and  sub^equently  with  a  suiiabla 
.Ixestutf.— T.  .\.  I.. 

(  O.) -  I! KSINS,  VAK XISII E.^. 
1'mti;!>  States  Patent?. 
I'i,-lrcli'ii(/  ami   I nduraliny  Porous  Materials;    Cdnijwiind 

r„r '-.     A.  Wolf.   Paiis.     U.S.Pat.  692,961.   Feb.  11, 

1902. 

Sek  Kuc.  Pat.  15,'204, 1901  :  this  .lournal,  19U2,  'iG. 

— F.  H.  L. 

Zuin  [fur  Varnish']  ;     Process  of  Extraclnui .     T.  B. 

Oiborne   and    1!.  W.  Cornelison.        U.S.    Pat.    G91,9CG, 

See  under  XIV.,  page  lioS. 
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(C.)— INDIA-RUBBER,  &c. 

Vulcmiised  Canutcliniic  ;  Method  if  Uefjeneruting  Old . 

i\.  Kessier.  Itev.  Prod.  Chim.,  5,  [2],  19—21). 
TiiK  caoutchouc  under  treatment  is  finely  pulverised 
and  placed  in  a  east-iron  vessel  fitted  with  stirrers  and 
heated  by  steam,  a  vacuum  pumji  and  a  reflux  condenser 
also  forniin;.';  part  of  the  apparatus.  The  eaoulohoue  is 
covered  with  carbolic  acid,  a  vacuum  is  produced,  and  the 
mixture  biated,with  stirring,  till  the  caoutchouc  is  dissolved 
(about  4 — .")  hours).  To  ensure  the  complete  elimination 
of  the  sulphur,  an  excess  of  finely  powdered  le.ad  acetate  is 
next  adiled,  and  the  whole  is  distilled  in  vacuo  for  three 
hours.  One  half  of  the  carbolic  acid  is  then  removed  by 
distillation,  the  residue  is  neutralised  with  soda,  and  the 
lead  sulphide  and  sodium  phenate  are  afterwards  elimuiated 
by  the  ordinary  methods  of  purification. — C.  S. 

KxGLisn  Patents. 
Gutta-Percha ;  Process  cind  Apparatus  for  the  Purif  ca- 
tion of .     A.  Combauaire   and   J.   de    la    Fresnaye, 

Paris.  ICng.  Pat.  22,758,  Nov.  11,  1901. 
The  jirocess  for  purifying  crude  gutta-percha  consists  in 
eliminating  tbe  resin  by  extraction  with  petroleum  spirit, 
the  temperature  being  limited  to  35^  C,  and  the  time  of 
contact  to  that  at  which  the  coloration  of  the  solvent 
eonmiences,  such  coloration  indicating  a  destruction  of  the 
cellular  constitution  of  the  gutta-percha.  The  apparatus 
consists  of  a  mixing  chamber  with  a  false  bottom  and 
inspection  window,  a  receiving  vessel  for  tbe  dissolved  resin 
placed  at  a  lower  level,  a  distilHng  apparatus  to  recover  the 
solvent,  and  a  reservoir  for  the  distilled  spirit,  connected  by 
pipes  with  interposed  stop  cocks.— J.  F.  B. 

India-rubher   Tubes;  Manufacture  of  Long .     W.  P. 

Thompson,  London.  From  the  Kolncr  Akkumulaloren- 
Werks,  Cologne,  Germany.  Eng.  Pat.  22,744,  .Vov.  11, 
1901. 

Bv  the  process  hitherto  adopted,  lined  rubber  tubes  can 
only  be  constructed  in  lengths  which  are  less  than  those  of 
the  mandrels  and  the  vulcanising  boiler  available.  This 
specification  describes  a  method  of  constructing  the  tube  in 
short  pieces,  and  then  ydning  them  together.  Each  length 
of  tube  is  made  with  the  innermost  layer  of  rubber  pro- 
jecting beyond  the  lining,  and  with  the  hning  projecting 
beyond  the  outer  rubber  layer.  The  lining  of  each  length 
is  so  cut  that  at  one  end  it  forms  an  exposed  helix  with 
right-handed  turns,  at  the  other  a  helix  with  left-handed 
coils.  In  joining,  the  two  lengths  are  butted  together  on  a 
mandrel,  a  piece  of  quickly  vulcanising  rubber  is  used  to 
connect  the  two  ends  of  the   inner  tube,  a  portion  of  lining 


material  in  the  shape  of  a  truncated  cone,  the  angle  of 
which  coincides  with  that  of  the  helix,  is  wrapped  round 
the  exposed  ends  of  the  main  lining,  and  finally  a  piece  of 
rubber  to  match  the  outer  layer  of  the  tube  is  apphed.  The 
whole  joint  is  then  vulcanised  under  a  press  in  the  usual 
manner.  By  repeating  this  operation,  a  tube  of  indefiiiite 
length  may  be  formed,  with  the  aid  of  a  mandrel  and  boiler 
of  reasonable  dimensions. — F.  H.  L. 


Electric  Furnaces,  and  the  Production  <f  Chemieids 
[Carbon  Bisulphide]  in  such  Furnaces.  G.  iSrewer. 
From  K.  1!.  Taylor.  Fng.  Pat.  'J!i,I82,  Dec.  10, 
1901. 

See  under  XI.  A.,  page  353. 

United  States  Patents. 

Vulcanised- rinbber  Waste;  Meclaimitia  liubbrr  from  . 

R.  B.  Price,  Chicago,    111.,    U.S  A.  'U.S.    Pat.    093,151, 

Feb.  11,  1903. 
The  finely  divided  rubber  waste  is  brought  into  a  jacketed 
vessel  fitted  with  agitator,  pressure  gauge,  thermometer, 
safety  valve,  &c.,  and  is  treated  with  '■  a  superheated  fluid, 
such  as  steam  or  other  vapors  "  at  a  temperature  of  from 
150''  to  230°  C.  A  hath  of  some  substance  which  has  an 
aflinity  for  sulphur,  such  as  a  5  to  20  per  cent,  solution  of 
sodium  thiosulphate,  may  be  emp'oyed,  if  desired,  to  soak 
the  rubber  in  ;  in  this  case  the  steam  is  made  to  bubble 
through  the  liquid.  The  feature  of  the  invention  is  the 
use  of  a  comparatively  high  temperature  coupled  with  a 
comparatively  low  pressnre. — F.  H.  I.. 

/nsulatini/  Covering  Alalcrial  for  JCIectric  Cables, 
Cimduclors,  ijr.  'c.  E.  Ileyl-Dia,  Manchester.  U.S.  Pat. 
692,013,  Jan.  28,  1902. 

.See  F:ng.  Pat.  11,217  ;  this  Journal,  1901,  591. 


XIV.-TANNING ;   LEATHER,  GLUE,  SIZE, 

English  Patents. 

Leather  [Substitute]  ;  Material   suitable   as  a    Sulistitule 

for ,  and  Process  for  the  Manufacture  of  the  same. 

G.  Xj.  Lippold,  Dresden,  Germany.  Kng.  Pat.  10,069, 
May  31,  1900. 
TiiK  process  consists  in  fiistening  together  layers  of  raw 
hemp  by  means  of  steel  wire,  as  in  the  biinling  of  a  woven 
fabric.  The  layers  may  then  be  impregnated  with  a  suitable 
liquid,  such,  e.g.,  as  glue  solution. — J.  L.  B. 

•'  Glue:yieldalAe  or  Gelatin-yieldable  Material ;   Obtaining  a 

Conyealable    ,  from    Fish-u-aste  or    Fish    and  other 

Material."  H.  J.  Haddan,  London.  F'rom  E.  R.  F^dson, 
Cleveland,  Ohio,  U.S.A.  Eng.  Pat.  24,604,  Dec.  3, 
1901. 
The  fish  waste  or  other  similar  material  is  heated  in  a  closed 
vessel  under  pneumatic  pressure  high  oiiousjh  to  prevent 
ebullition  or  agit.ation  of  the  mass  during  the  treatment,  and 
the  Ii([uid  is  drained  or  flowed  off  from  the  vessel  during 
the  heating  under  pressure.  The  digestion  takes  place  at 
a  temperature  of  212"  F.,  and  the  absence  of  ebullition 
prevents  the  fat  from  becoming  emulsified  with  the  liquor. 
As  the  mass  liquefies,  the  liquor  is  drained  off  from  below 
through  a  filter,  which  is  pl.aced  in  eounection  with  the 
vessel  in  such  a  way  that  the  liquor  is  kept  bet  during 
filtration  so  as  to  prevent  fermentation. — I.  F.  B. 

United  States  Pate.nts. 

Casein    [Glue  Substitute];    Process  for  making  Adhesive 

.     J.  A.  Just,  Syracuse,  Xew  York,  U.S..\.     U.S. 

Pat.  692,450,  Feb.  4,  1902. 

TiiF  substance,  adhesive  casein,  claimed  is  prepared  by 
intimately  mixing  powdered  casein  with  powdered  calcium 
tanuate.     Ou  moistening  this  mixture  with  water,  or  water 
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containin"  a  little  aramouia,  a  thick  viscous  paste  is 
obtained,  having  marked  adhesive  properties.  The  calcium 
taiinate  is  prepared  hv  adding  excess  of  milk  of  lime  to  a 
solution  of  tannin,  fi'iterino;  off  the  precipitate  formed, 
drying  it  in  a  current  ol  air  at  a  temperature  of  75°  F.,  and 
reducin"  it  to  yonder.     The  process  is  also  claimed. 

—\V.  P.  S. 

Zehi ;  Process  of  Extracting  .  T.  B.  Osborne,  Con- 
necticut, and  R.  W.  Cornelison,  New  .Tersey.  LT.S.  I'dt. 
G91,9G6,  Jan.  38,  1903. 
This  specification  deals  with  a  process  for  extractinf;  zein, 
a  proteid  soluble  in  alcohol  ami  capable  of  a  variety  of  uses, 
for  example,  as  glue,  size,  varnish,  an  insulator  of 
electrioitj',  &c.  The  raw  or  uncooked  residue  remaining 
after  the  manufacture  of  starch  from  Indian  meal,  is 
treated  with  diUite  aqueous  alkali,  the  alkaline  solution 
separated  from  the  insoluble  residue  left  after  such  treatment, 
the  proteids  precipitated  from  this  solution,  and  the  /ein 
extracted  with  a  suitable  solvent.  The  zein  may  be  made 
Kse  of  in  the  form  of  a  solution  in  moderatelv  concenlralcd 
alkali.— T.  H.  V. 

XV.-M&NQRES,  Etc. 

Kngi.ish  Patents. 

Artificial  M (inures  ;  Manufacture  of .     W.  and  H.  Af. 

Goulding,  Ltd..   and   J.  Ostersetzer,  Dublin.     Kug.  Pat. 

2335,  Feb.  4,  1901. 
A  MixTiRK  of  10  parts  of  magnesium  carbonate,  20  parts  of 
sodium  bisulphate,  and  of  70  parts  of  calcium  carbonate;  or 
of  20  parts  of  sodium  bisulphate  and  80  parts  of  calcium 
carbonate,  is  used  to  mix  with  artificial  manures  containing 
soluble  phosphates,  with  or  without  nitrogen  or  potash  sails, 
in  the  proportion  of  about  17  parts  to  lOU  par.s  of  tlie 
manure.  The  addition  of  this  "  carbonated  sodium  powder  " 
to  an  ordinary  superphosphate  manure  is  st.atedto  render  it 
fit  for  use  iu  poor  and  exhausted  soils,  deficient  in  lime  ; 
and  to  he  beneficial  in  combating  the  disease  known  as 
'•  finger  and  toe." — E.  S. 

ToTH  Refuse;   Quick  ffetnoval  to  a  Distance  nf ^  and 

its   Conversion  into  Manure.     II.   Safton  -Jones.      Fug. 
Pat.  15,988,  1899. 

See  under  XVIII.  B.,  pa^e  Ml. 

XVI.-SUGAE,  STAECH,  aUM,  Etc. 

English  Patk.nt. 

Si/rups,  Molasses,  and  the  tike;   Process  for  llie  Decolor- 
ation of .     W.   P.   Thompson,  Hirniinghani.     From 

T.  C.  Bool.  Fng.  Pat.  67C1,  April  10,  lUOO. 
This  process  consists  of  treating  the  syrup  with  sulphurous 
acid  iu  order  to  effect  the  decolorising  of  the  liquid,  and 
the  employment  of  a  soluble  ferrocyanide  to  precipitate  the 
traces  of  iron  and  also  certain  organic  impurilies,  the  presence 
of  which  in  the  liquid  mav  bring  about  recoloration. 

—J.  L.  B. 

Suyar;  Refining  of .     J.  Robin-Langlois,  Paris. 

Eng.  P:»t.  23,150,  Deo.  18,  1900. 
See  Fr.  Pat.  306,294  j  this  Journal,  1902,  130. -J.  F.  B. 

Adiiesioe  Material,  suitable  fur  use  as  a  Substitute  for  Gum 
Arabic  and  other  Soluble  Gums.  C.  D.  Ekman,  North- 
fleet,  Kent.  Eng.  Pat.  8331,  April  23,  1901. 
Tiiii;  inventor  claims  the  manufacture  of  an  adhesive 
material  resembling  gum  arable,  by  treating  dry  starch 
with  commercial  sulphuric  acid  (containing  79 — 80  per 
cent,  of  monohydrate)  for  a  certain  time  at  a  temperature 
not  exceeding  3.")°  C,  and  neutralising  with  a  base,  such  as 
carbonate  of  lime  or  magnesia. 

One  hundred  kilos,  of  dry  rice  starch  are  mixed  with 
30  litres  of  sulphuric  acid,  iu  small  quantities  at  a  time, 
precautions  being  taken  to  avoid  rise  of  temperature.  The 
mixture  is  allowed  to  stand  for  a  period  of  from  1  to  4  days, 


samples  being  taken  out  frequently  and  tested  for  the 
presence  of  sugar;  as  soon  as  this  appears,  a  little  water 
is  added,  the  acid  is  neutralised  and  the  solution  diluted  and 
filtered,  the  gum  being  obtained  by  evaporation  of  the 
solution. — J.  F.  B. 

United  .States  Patent. 

Sugar;    Process    of  Di.isolving   Low    Grade    .     M. 

Inmbert,  Toury,  France.      U.S.  Pat.    692,020,   .Tan.   28, 
1902. 

Si:e  this  .Tourua',  19.12,  58.— T.  II.  P, 

French  Patents. 

I  Suyar]    Juice  ;  Diffusion   Process  for   obtaining    Highly 

Conccntrati  d     .        \V.      J.     UtUuowski.        Fr.     Pat. 

312,302,  July  1,  1901. 

This  process  comprises  two  operations  which  may  be  used 
either  separately  or  together:  (1)  This  consists  in  with- 
drawing from  the  last  diffuser  a  quantity  of  juice  dependin"' 
on  the  amount  of  sugar  iu  the  beets  and  on  the  conditions 
under  which  the  ojieration  of  diffusion  is  carried  out;  this 
is  done  by  means  of  a  jjipe  which  extends  along  the  batterv 
to  the  reheaters,  and  which  is  connected  by  a  valved  branch 
with  each  diffuser.  The  juice  is  thus  led  iuto  a  special 
saturating  apparatus,  then  filtered,  cooled  by  means  of  cold 
water  passing  to  the  diffusion  battery  and  finally  led  into 
the  ordinary  diffusion  apparatus  where  it  is  mixed  with  the 
molasses.  In  fdctories  where  separation  is  not  carried  cut, 
however,  the  juice  is  either  led  through  a  special  vaporiser 
into  a  vacuum  apparatus  for  low  products  or  else  washing 
water  is  employed  in  the  second  operation,  and  the  juice  thus 
obtained  led  again  into  the  separator  or  into  the  vacuum 
apparatus  for  low  products.  (2)  In  the  second  operation,  the 
first  diffuser,  containing  fresh  slices,  is  not  charged  directly 
with  juice  from  the  preceding  diffuser,  but  with  water 
previously  heated,  whilst  the  residue  from  the  preceding 
diffuser  passes  into  the  measuring  apparatus.  A  diagram- 
matic sketch  of  apparatus  suitable  for  carrying  out  the 
process  is  given. — T.  H.  P. 

Sugar ;    Process    of   E.rtraclion    of ,  from    Dried 

Saccharine  Matters.     It.  y  I'ompino.     Fr.  Pat.  312,635, 
July  12,  1901. 

CtAiM  is  made  for  a  process  allowing  of  the  extraction  of 
sugar  from  all  materials  which  contain  it,  and  which  have 
been  previously  dried,  either  for  storage  purposes,  or  for 
the  application  of  the  process.  The  powdered  mati'rial 
may  then  be  treated  in  one  of  several  ways  to  separate  the 
sugar  from  the  cellulose  and  other  foreign  matter.  (I")  It 
may  be  moved  slowly  along  on  an  endless  cloth  band  on 
which  falls  a  fine  shower  of  water  which  exhausts  the 
material  of  its  sugar.  (2)  It  may  be  treated  in  either  an 
intermittent  or  continuous  centrifugal,  the  sugar  being 
separated  as  a  thick  syrup.  (3)  The  sugar  may  be 
separated  by  means  of  the  action  of  air  currents  directed 
on  to  the  finely  powdered  material. — T.  H.  )'. 

Saccharine  Juices ;  Decoloration  and  Defecation  of 

F.  ^\'oesteIandt  aud  L.  Mouraux,  Lille.    Fr.  Pat.  312,647, 
July  16,  190 1. 

Claim  is  made  for  the  use,  as  a  decolorising  and  defecating 
agent  for  saccharine  juices,  of  an  organic  acid,  such  ns 
oxalic,  tartaric,  citric,  malic,  formic,  or  acetic  acid,  the  liquor 
then  being  treated  with  one  of  the  following  compounds 
prepafed  either  by  precipitation  or  in  the  dry  way : — 
basic  carbonate  or  oxide  of  zinc,  strontium  or  barium, 
alumina,  magnesia,  or  oxide  or  carbonate  of  cadmium. 
The  decolorising  action  is  instantaneous,  and  the  filtered 
juice  deposits  very  pure  sugar  when  evaporated  in  the 
usual  way. — T.  II.  P. 

Sugar  ;  Process  for  concerting  Wood  and  other  Cellulose 

Material  into .     A.  Classen.     Addition  to  Fr.  Pat. 

295,847,  June  21,  1901. 

See  this  Journal,  1901,  1008,— T.  H.  P. 
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G'ucose ;    Process    and   Apparalu.i  for   the  Refining    of 

.     The  Cereal   Sugar  Co.     Fr,   Tat.  312,500,  July  8, 

1901. 

Ske  this  Journal,  1901,  824.— T.  H.  P. 

XVII.-BKEWING,  WINES.  SPIKITS,  Etc. 

Seed -Yeast    [Distil  leri/~\  ;     Biicheiei's    Process  for    llie 

Acidification  of ,  icith  Sulpliiiric  Acid.     G.  Heiiizcl- 

maiiD.     Zeitj.  Spiritusind,  1902,  25,  ["],  72. 

The  author  gives  curves  illustrating  the  expcrimeuts 
described  in  Hesse's  paper  (^this  Journal,  1902,  267). 
The  curves  show  at  a  glance  the  temperature  and  the  per- 
centage of  sugar  in  the  mash  throughout  the  course  of 
fermentation,  and  illustrate  the  cases  respectively  of  :  — 

(a.)  Vat   pitched   with  sulphuric  aeid  yeast  at  a  tempera- 
ture of  20"  C. 

(A.)  Vat  pitched  with   lactic  acid  veast  at  a  temperature 
of  2IJ'  C. 

(e.)  Vat  pitched  with  lactic  acid  yeast  at  a  temperature 
of  20'  C.  and  warmed  up  next  morning  to  28-75°  0. 

—J.  F.  B. 

Yectsts  of  the    Saaz    and   Frvhbevg    Types ;    Comparative 

Obscrtalions    on    the    Behaviour    of   ,    in    Primary 

Ftrnientation  icifh  Bottom  Fermentation  Beers.  F.  .Schon- 
feld.     Woch.  fur  Brau.,  1902, 19,  [5J,  57—59. 

The  author  has  previously  tried  to  brew  bottom  fermenta- 
tion beers  of  slight  attenuation  by  fermentation  with  yeast 
of  the  Saaz  type,  but  without  satisfactory  results  (sec  this 
Journal,  1900,  759).  The  present  paper  deals  with  the 
behaviour  of  such  yeast  during  primary  fermentation,  as 
compared  with  that  of  the  usual  Frohberg  yeast  in  the  same 
wort.  The  Saaz  yeast  showed  a  considerably  lower  repro- 
ductive power  than  the  Frohberg,  the  increase  of  the  latter 
being  1 :  -1  •  5,  as  against  1 : 3  or  3 '  2  in  the  case  of  the  Saaz. 
The  period  durirg  which  the  yeast  increased  was  only 
three  days  with  the  Saaz,  as  compared,  with  five  days  with 
the  Frohberg.  During  the  period  of  increase,  the  extract 
fermented  by  the  Saaz  yeast  was  much  lower  than  that 
fermented  by  the  Frohberg,  but  the  fermentation  was  more 
intense  with  the  former,  siuce  more  extract  disappeared  in 
three  days  with  it  than  was  fermented  in  the  tirst  three 
days  by  the  Frohberg.  Consequent!}'  the  rise  of  tempera- 
ture was  more  rapid  with  the  Saaz,  but  it  did  not  go  so  high 
in  the  end  as  with  the  Fnihberg.  The  froth  of  the  ferment- 
ing beer  in  the  case  of  Saaz  yeast  falls  as  soon  as  the  period 
of  growth  is  over  and  the  cells  immediately  begin  to  clot 
together  and  settle  to  the  bottom,  so  that  from  70 — 90  per 
cent,  of  the  cells  were  found  in  the  sediment  on  the  fourth 
day.  On  this  property  the  author  has  based  a  method  for 
separating  Saaz  yeast  from  admixture  with  Frohberg. 

—J.  F.  B. 
Diastase ;   Influence  of  Carbonic   Acid  on   the    Action   of 

.      O.'Mohr.       Zeits.  Spiritusind.,    1902,   26,    [7], 

(:9— 71. 
The  varying  saccharifying  power  of  very  small  quantities 
of  diasUise  on  relatively  large  quantities  of  starch  in  the 
ubstuce  of  carbonic  acid  appears  not  to  depend  exclusively 
on  the  reaction  of  the  starch  employed.  Out  of  si.x  samples 
of  potato  starch  tested,  one  neutral,  one  faintly  alkaline, 
and  one  acid-reacting  starch,  all  underwent  a  slight  but 
distinct  saccharification,  whiht  one  ncutr.il  and  two  alkaline 
samples  only  gave  traces  of  reducing  sugar  in  the  ubseuce 
of  carbonic  acid.  An  acid  reaction  of  the  starch  appears 
to  be  the  most  favourable  for  saccharification,  In  the 
presence  of  carbonic  acid  on  the  other  hand,  under  similar 
conditions,  all  the  samples  of  starch  yielded  the  same 
quantity  of  redudng  sugar,  equal  to  30 — 32 '5  per  cent,  of 
maltose.  The  favourable  action  of  asparagine  on  the  diastatic 
action  is  increased  by  the  presence  of  carbonic  acid  only 
when  small  proportions  of  asparagine  are  used  ;  in  the  case 
of  larger  quantities  of  the  amide,  it  is  decreased.  Lactic 
acid,  which  in  saiall  quantities  is  very  favourable  to  the 
saccharification,  is  rendered  less  so  by  the  presence  of 
catboi:ic  acid,  as  soon  as  the  optimum  limit  of  lactic  acid 
is  exceeded.  The  optimum  quantity  of  lactic  acid  varies 
greatly  according  to  the  nature  of  the  starch. 


The  favourable  action  of  all  these  substances  on  sacchari- 
fication only  holds  good  when  the  proportion  of  diastase 
to  starch  is  very  small.  The  effect  of  carbonic  acid  will 
therefore  not  have  much  importance  from  the  practical 
pointy  of  view,  since  a  proportion  of  diastase  is  used  in 
practice  sufficient  to  produce  the  highest  sacchariticatioo 
indejiendcntly  of  such  factors ;  moreover,  all  mashing 
materials  contain  substances  such  as  amides,  phosphates, 
.tc,  which  have  an  effect  similar  to  that  of  carbonic  acid. 

—J.  F.  B. 
Casein  as  a  Fiuiug  .-Irient  for  Wines.  A.  MUntz.  Rev. 
de  Viticulture,  1902,  Jan.  4,  [420]. 
I.\"  the  author's  opinion,  fining  well  carried  out  can,  in 
most  cases,  effect  the  purposes  of  pasteurisation  without 
imparting  the  flavour  often  produced  in  the  latter  process. 
In  addition  to  gelatin  and  white  of  egg,  milk  is  frequently 
used  as  a  fining  agent,  the  coagulation  of,ihe  casein  effecting 
the  clarification  of  the  wine  ;  but  milk  can  only  be  used  in 
particular  cases  and  with  small  quantities  of  wine.  A 
process  of  extracting  casein  from  milk  without  alteratioa 
has  recently  been  devised  by  Ilatmaker,  ai;d  the  product 
thus  obtained  is  a  light  white  powder  which  is  leadily 
soluble  in  tepid  water,  forming  an  opalescent  solution 
resembling  white  of  egg,  for  which  it  can  be  used  as  a 
substitute.  For  fining  wines,  the  casein  is  dissolved  in  10 
or  20  parts  of  water,  the  5  per  cent,  solution  effeeiing  a 
somewhat  slower  though  more  complete  clarification.  Com- 
pared with  commercial  albumin,  the  price  of  the  casein 
icquired  for  fining  is  more  than  50  per  cent,  cheaper.  The 
price's  of  gelatin  and  casein  are  practically  thelsame,  but  the 
latter  is  free  from  all  flavour,  such  as  is  found  even  in  tho 
purest  gelatin.  .V  further  advantage  is  that  if,  in  fining 
wines  with  white  of  egg,  albumin,  or  gelatin,  too  large  an 
excess  in  proportion  to  the  tannin  be  added,  this  excess 
remains  in  solution,  and  may  lead  to  turbidity  and  altera- 
tions in  the  nine;  whereas  the  casein,  even  when  added 
in  considerable  excess  is  ccmpletely  eliminated,  being 
coagulated  by  the  acid  in  the  wine. — C.  A.  M. 

I('i«c  ;  New  Apparatus  for  Determining  Volatile    Acid,' 
in .     G.  S.-llier. 

.See  under  XXIII.,  page  367. 

Fusel  Oil ;    Determination  of  Ethyl  Alcohol  in  . 

O.  Saare  and  H.  Hauow. 

Sec  under  XXIII.,  page  367. 

KxelLISII    P.\TK-NTS. 

Beer  Brewing  ;    ^^'et  Bruising  Mill  for ,  and  Process 

for  Preparing  Mash  by  the  Use  of  this  Mill.  Schmitz 
and  G.  Kreutzer,  Cologne.  Eng.  Pat.  12,583,  June  IG, 
1899. 

The  mill  consists  of  a  box-shaped  reservoir,  fitted  inside 
with  two  toothed  cylinders,  with  proporlionalely  large  teeth 
of  rounded-off  shape,  adjustable  to  each  other  in  a  horizontal 
direction.  There  are  also  situated  below  the  toothed  cylin- 
ders, tN>o  smooth  and  adjustable  cylinders,  one  of  which  is 
larger  in  diameter  and  passes  with  a  lateral  collar  clo.-ely 
past  the  smaller  cylinder.  Two  guide-plates  or  shoots 
conduct  the  entire  mash,  after  having  passed  the  first  set  of 
cylinders,  to  the  second  set. 

The  second  claim  is  for  the  application  of  the  above- 
described  mill.  The  mill  corn  is  sprinkled  with  water  on 
its  way  to  a  soaking  box  ;  it  is  then  left  in  the  box  until  it 
swells,  and  is  guided  to  the  actual  mash  tun.  Before  arriv- 
ing there,  the  grist  has  to  pass  through  the  mill.  By  this 
procedure  the  malt  is  entirely  crushed  without  destroying 
the  husks,  which  must  be  preserved,  in  order  to  act  as  a 
filter  layer  for  the  clarification.^J.  L.  B. 

Beer  thatis  to  be  quickly  Tapped;  Process  for  Producing 

Malt  for .        P.   VoUmann,    Altenburg,    (Tcrmany. 

Eng.  Put.  9595,  May  24,  1900. 

The  barley,  after  being  steeped  for  three  or  four  days,  is 
spread  out  on  the  floor,  and  repeatedly  worked,  the  tempera- 
ture not  being  allowed  to  exceed  20°  to  22°  C.    The  partiall  y 
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geiiuiimtcil  barley  is  tlien  airanged  iu  heaps  of  about 
2  metres  iu  height,  left  stamliiig  for  a  day,  and  spread  out 
to  cool  for  about  six  hours.  After  cooling,  the  uialt  is 
again  arranged  in  heaps  and  left  standing  for  a  d.ay,  being 
subsequently  taken  to  the  kiln.  By  this  treatment  the 
malt  is  well  stirred  up  and  loosened,  and  the  formation  of 
sugar  induced,  a  raw  malt  being  thus  obtained  which  the 
patentee  states  is  specially  suitable  for  producing  an 
aromatic  kiln-dried  malt,  and  for  promoting  the  fermenta- 
tion, the  consequence  of  which  isj  that,  within  14  days,  the 
beer  obtained  with  barley  treated  in  this  manner  acquires 
the  quality  of  a  fully  matured  article. — J.  L.  B. 

Distillers'  Spent  Resirlue  or  Wash     Treatment  of and 

Apptiialiis  Ihere/ur.  J.  II.  . I. Thierry,  Paris.  Eng.  Tat. 
7410,  Apr.  10,  1901. 
Thk  essential  feature  of  this  iiivention  lies  in  the  fact  that 
instead  of  spreading  the  concentrated  residues  or  wash  in  a 
tbin  layer — in  some  eases  mixed  with  lime  or  neutralised  — 
on  one  or  more  nearly  horizontal  platforms  (or  trays)  and 
heating  with  a  circulating  Hiiid,  the  wash  is  spread  as  a  thin 
layer  over  the  interior  surface  of  the  walls  of  the  vessel 
wherein  the  treatment  is  carried  out.  The  claims,  IB  in 
number,  relate  to  the  various  appliances  by  which  this  may 
be  effected,  and  to  improvements  in  details  arising  out  of 
this  principle. — .J.  F.  B. 

Malted  Grain  ;  Drying  .     C.  K.  Wilkinson,  Newport, 

Mod.     Eng.' Pat.  7443,  April  II,  1901. 

.\n  arrangement  for  partially  drying  the  grain  malt  prior  to 
kilning  proper,  according  to  which  the  grain,  when  germi- 
nation is  completed,  is  transferred  to  a  raised,  perforated 
])latform  or  grate,  adjoining  the  malting  floor.  Hot  air 
(preferably  the  flue-gases  from  the  kiln)  is  forced  below  the 
platform,  and  passing  through  the  perforations,  dries  the 
malt  above.  A  device  is  provided  for  collecting  the  hot  air 
above  the  grate  and  using  it  over  again. — H.  T.  P. 

Vegetable  E.rtracl  ;  Process  for\the  Manufacture  of  a . 

J.  Heron.     Eng'.  Pat.  6937,  19111 . 

See  under  XVIII.,  A.,  next  column. 


United  States  Patents. 

Mall  Kiln.     J.  F.  Dorufeld,  Milwaukee,     l"  .S.  Pat. 
693,121,  Feb.  11,  1902. 

This  iuventiou  relates  to  means  for  regulating  the  tempera- 
ture of  the  heated  air  passing  upwards  through  a  twoHoor 
malt  kiln,  so  that,  in  spite  of  a  very  high  kilning  tempera- 
ture being  necessary  on  the  lower  Hoor,  the  wet  green  malt 
on  the  upper  floor  may  he  dried  by  air  which  is  sutiieiently 
cool  to  prevent  damage.  The  cooling  is  effected  by  diluting 
the  hot  air,  after  passing  through  the  malt  on  ihi'  lower 
floor,  with  a  regulated  quanlily  of  cold  air  admitted  through 
a  conduit. —  J.  F.  B. 

Wort;   .Apparatus   for  Aerating  ,  oni   Improvinq   the 

Qualiiij    of  Yeast.     M.  Walierstein   and   II.  H.  Freund, 
New  York.     I'.S.   Pat.  (;92,170,  Jan.  2S,  1902. 

Ci.Aisi  is  made  for  an  aerating  faucet  for  fermenting  vats, 
comprising  a  easing  having  a  plug-seat  and  adapted  to  be 
secured  to  the  vat,  the  casing  having  a  single  passage  lead 
ing  outward  from  the  plug-seat  and  adapted  for  connection 
with  an  air-supply;  and  two  passages  leading  inward  from 
the  plug-seat  toward  the  vat,  one  of  the  passages  having  a 
relatively  large  orifice  at  the  vat  end  and  the  other  a 
number  of  small  orifices  ;  also  for  a  plug  mounted  to  turn 
on  the  plug  seat  and  having  two  parts  adapted  to  connect 
the  outward  passage  with  one  or  other  of  the  inward 
passages. 

When  the  wort  has  been  pitched  with  the  yeast,  filtered 
air  is  passed  into  the  wort  through  the  large  orifice,  until  a 
white  scum  appears  on  the  surface  and  the  yeast  is  in  a  state 
of  vigorous  fermentation,  after  which  the  air  is  introduced 
through  the  smaller  apertures,  the  air-supply  being  kept  up 
for  two  or  three  hours  longer,  according  to  the  quality  of  the 
yeast  and  the  character  of  the  beer.  Qy  this  means  a  very 
healthy,  vigorous  yeast  of  great  purity  is  obtained  in  increased 


yield.  The  time  of  fermentation  is  diminished  by  two 
or  three  days,  besides  which  the  beer  clarifies  quicker,  so 
that  finings  need  not  be  used.  Further,  the  quantity  of 
nitrogenous  matter  is  reduced,  and  a  beer  of  a  higher  keeping 
quality  consequently  obtained. — T.  H.  P. 

XVIII -FOODS:  SANITATION;  WATER 
PURIFICATION,  &  DISINFECTANTS. 


(4.)— FOODS. 

the    Acidity    of .     A.    Kirsten. 

Xahr.  Gcnussm.,   1902,   5,    [3],   97— 


Milk ;  Decrease  in 
Zeits.  Untersuch. 
109. 

As  the  result  of  numerous  cxperimenis,  the  author  finds 
that  the  acidity  of  milk  decreases  when  the  milk  is  allowed 
to  stand  in  open  vessels ;  also  when  It  is  boiled  or  subjected 
to  centrifugal  action.  The  decrease  is  due  to  loss  of  free 
carbon  dioxide  dissolved  in  the  milk.  He  further  states 
that  the  acidity  of  fresh  milk  is  not  alone  due  to  acid 
phosphates,  but  in  pari  to  dissolved  carbon  dio.xide. 

The  so-called  "  incubation  stage "  of  milk  observed  by 
Soxblet,  which  up  to  the  present  has  been  understood  as  the 
period  of  time  during  which  the  acidity  of  the  milk  remains 
constant,  should  now  be  considered  as  the  time  in  which 
the  lactic  acid  bacteria  jiroduce  oidy  as  much  lactic  acid  as 
will  balance  the  loss  of  free  carbon  dioxide.  During  the 
"incubation  stage,"  the  acidity  of  the  milk  can  either 
remain  constant  or  decrease. —  W.  P.  S. 

ENCiLisii  Patents. 

Foods  ;  Process  for  Preparing  Preset  red .     P.  G. 

Kichter,  U.S.A.     Eng.  Pat.  30-13,  Feb.  12,  1901. 

The  18  claims  relate  to  a  process  for  obtaining  the  essential 
constituents  of  liquids,  such  as  tea,  coffee,  meat  extract, 
pharmaceutical  preparations,  ^^c.,  in  a  solid  foriB,  only 
requiring  re-solution  in  water  before  use.  To  this  end,  about 
1  per  cent,  of  gelatin  is  added,  and  the  liquid  evaporated  iu 
pans,  or  preferably  on  flat  plates,  so  as  to  leave  the  solid> 
in  sheet  form.  The  solid  may  be  granulated  in  order  to 
facilitate  re-solution.  Particular  claims  refer  to  a  mixe<l 
food  produced  by  evaporating  with  gelatin,  a  mixture  con- 
taining as  basis,  meat  juice  (prepared  with  the  aid  of  dilute 
acids)  together  with  yolk  of  eggs,  milk,  sugar,  flour,  and  the 
like.— H.  T.  P. 

Vegetable  Extract ;  Process  for  the  Manufacture  of  a  ■ 
J.  Heron,  London.     Eng.  Pat.  6937,  April  2,  1901. 

An  extract  of  malt  culms,  to  be  used  as  yeast-food  and  for 
other  purposes.  The  culms  are  digested  with  acidulated 
water  (i  to  1  per  cent,  of  hydrochloric  acid)  for  one  hour 
at  the  ordinary  tem])erature  ;  then  heated  for  1 — 2  hours 
under  a  pressure  of  10  lb.,  or  for  20 — 30  minutes  at  jO  lb. 
pressure  per  square  inch.  The  extract  is  neutralised  with 
potassium,  sodium,  or  calcinm  carbon.Htc,  filtered  through 
bone-char,  slightl}'  acidificil  with  sulphurous  acid,  and 
evaporated  to  syrup  in  rueuo. — H.  T.  P. 

United  Stvtks  Patents. 

Baking   Powder  .     J.  A.  Just,  Syracuse,  Xew  York, 

U.S.A.     U.S.  Pat.  692,4.)1,  F'eb.  4,  1902. 

The  claims  are  for  a  compound  of  calcium  acid  phosphate 
[Ca(H.,POj)o]  and  casein,  and  for  a  baking  powder  con- 
taining this  compound,  sodium  bicarbonate,  and  a  "  filler," 
such  as  starch.  The  above  acid  substance  is  prepared  by 
grinding  together  syrupy  calcium  acid  (ihosphate  and  casein, 
previously  washed  and  freed  from  fat.  Tbe  ground-up 
mass  is  dried  and  powdered. — W.  P.  S. 

Baking  Powder .     J.   A.  Just,  Syracuse,  New   York, 

ff.S.A.     U.S.  Pat.  692,452,  Feb.  4,  1902. 

The  baking  jiowder  claimed  consists  of  a  mi.xturc  of  sodium 
bicarbonate,  starch,  and  casein  jihosphate.  The  latter 
contains  24  p.arts  of  phosjihoric  acid,  and  76  parts  of  casein. 

— W.  P.  S. 
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Rak'inq  Powder  — .     J.   A.  Just,  Syracuse,  New   York, 
U.S.A.     U..><.  Pat.  (193,4.'53,  Feb.  4,  I'JOi;. 

l'"oi;  the  [lurpo.-e  of  neutralising  any  free  iicid  or  alkali  in 
hakiuj;  powder  (that  is,  the  amount  \vhich  remains  uncoin- 
biued  after  the  action  ha.s  taken  place),  the  patentee  adds  to 
the  powder  about  7  per  cent,  of  partially  neutralised  casein. 
'I'lie  latter  is  prepared  by  neutralisini;  t\vo-thiril.s  of  the 
acidity  of  casein  with  soda,  the  product,  which  is  neutral  to 
phenol phthalein  but  acid  to  litams,  being  capable  of 
combining  with  either  more  acid  or  more  alka'i. — W.  P.  S. 

Casein   I'lwsplialc    [fur   Baking    Powders']  ;     Method    of 

Maliiiiii .     ,J.  .\.  Just,  Syracuse,  New  York,  U.S.A. 

I'.S.  Pat.  C92,4:JJ,  Feb.  4,  1902. 

To   an  aqueous  solution  of  24  parts  of  phosphoric  acid, 

12  parts  of  casein,  or  compounds  of  casein  with  alkalis  or 
alkaline  earths,  are  add^-d.  The  mixture  is  heated  uutii 
the  curdy  condition  of  the  casein  disappears,  and  is  then 
cmceutraled  to  a  syrupy  consistency.  64  parts  of  casein 
are  now  added,  the  composition  is  dried  and  ground  to  a 
powder.  It  is  intended  for  use  as  the  acid  ingredient  of 
biling  powder. — W.  P.  S. 

-    Egg  Contents  ;  Process  of  Preseiving .     N.  M.  Good- 

Ictt,  South    Orange,    New   Jersey,    U.S.A.      U.S.  Pat. 
692,268,  Feb.  4,  1903. 

An  improvement  on  E)ig.  Pdt.  l.^),762,  1893  (this  Journal, 
1894,  897),  coD^isting  in  using  a  larger  projiortiou  of  sugar 
(66 — lOiJ  per  cent.),  heating  to  a  higher  temperature  (about 
185"  F.),  and  reducing  the  amount  of  evaporation. 

— W.  P.  S. 

Evaporating     \^Dryiny    Egyi]    Apparatus.     J.     Macrcd}-, 
London.     U.S.  Pat.  692,4G.j,  Feb.  4,  1902. 

The  eggs  for  desiccation  are  placed  in  a  barrel-shaped 
cylinder,  which  revolves  on  a  horizontal  axis  ;  air,  warmed 
at  one  end  by  coils,  is  drawn  through  the  apparatus  by 
means  of  an  air  propeller  at  the  opposite  end. — J.  W.  il. 

(».)— SANITATION;  WATER  PURIFICATION. 

Drinking     Water,    Sterilisalinn    of ,   with    Chlorine. 

V.  Kabs.     Hyg.  Kdsch.,  H,  1085—1085.     Chem.  Cenlr., 
1902,  1,  [C],  361. 

The  author  h.-.s  carried  out  a  series  of  experiments  with  a 
view  of  determining  the  efficacy  of  chloride  of  lime  and 
sodium  hypochloiite  for  the  .sterilisation  of  drinking  water 
(see  this  Journal,  1896,  45;  1900,  920;  and  1901,  828). 
Cultures  of  cholera  and  typhus  bacilH  were  used,  and  it  was 
found  that  with  the  quantities  of  reagents  prescribed,  a 
considerable  effect  could  be  observed  at  the  end  of  10 
minutes,  but  for  sterilisation,  this  length  of  time  is  not 
sutficient.  and  must  he  extended  to  OO  minutes  ;  and  even 
this  period  is  not  long  enough  in  many  cases,  owing  to  the 
varying  amount  of  available  chloriue  contained  in  the 
reagents  used. — A.  S. 

Water;    Dctaniiwilion  of  Organic  Matter  in  . 

G.  de  Ridder. 

See  under  XXIII.,  page  3(>8. 

Fn'glish    Patkxts. 

Fiirniires;   /iiiproeed Refuse  De.'.trnclor .     K.  W'illshear    : 

and   K.  C.  Amo.«,  both  of  Loudon.     Ens.  Pat.    l."),C29, 
July  31,  1899. 

TiiK  destructor  consists  of  two  primary  cells,  in  which  the 
refu-e  is  partially  burnt,  and  a  third  cell — immediately 
under  the  steam  generator — which  is  fed  liy  the  two  above- 
mentioned,  where  complete  combustion  takes  place,  and 
from  which  alone  the  clinkcring  is  done. — W.  C.  H. 

Dirt  and  Ilefn.w  of  Towns';  Furnace  for  Incinerating .    I 

G.C.Marks,   London.     Frcni  The   Compagnie  Gencrale 
de  Travaux  Sanitaiies,  Brussels.    Kng.  Pat.  8G70,  May  Id    ' 
1900. 

Thk  claims  are  foi'  the  interposition  of  a  boiler  between 
the  furnace  and  the  condenser  of  the  products  of  combus- 
tion, the  water  iu  the  boiler  beiug  evaiiorated  by  the  heat 


of  the  products  of  combustion,  part  of  the  steam  generated 
being  injected  under  the  grate  of  the  fui'uace,  the  other 
part  serving  to  work  ventilators  lo  increase  the  draught 
through  the  apparatus ;  and  for  the  interpositiou  of  a  smoke- 
box  between  the  boiler  and  condenser. — W.  C.  H. 

Town  Refuse:  Quick  Removal  to  a  Distance  of ,  and 

its  Conversion  into  .Manure.  H.  Seftoii- Jones,  Loudon. 
From  La  Soc.  .\non.  des  Engrais  Complets,  Paris  En"- 
Pat.  15,98?,  Aug.  4,  1899.     '  ° 

TriE  refuse  is  collected  into  carts  or  tumbrils  and  placcil  in 
pits,  where  it  is  forked  on  to  horizontal  transporters  of 
the  endless-belt  type,  which  circulate  in  a  tunnel  covered 
by  hatches  adapted  to  be  raised  periodically  to  enable  the 
transporters  to  be  charged.  Ttiese  transporters  deliver  the 
material  on  lo  an  inclined  transporter,  discharging  int  >  a 
trough,  which  distributes  the  material  into  two  suitable 
crushers  adapted  to  crush  ami  tear  up  the  material  into  a 
form  more  suited  for  rapid  fermentation,  and  suitable  for 
use  as  a  fertiliser.  The  inclined  transporter  is  formed  of 
sheet-iron  plates  and  strips  of  belting  connected  together 
by  rivets,  &c.,  and  is  kept  stretched  automatically  by  the 
weight  of  cast-iron  drums  supported  on  pivoted  aims. 
This  transporter  may  in  some  cases  be  arranged  hovlzontallv, 
or  omitted.  Another  transporter  may  be  employed  to 
deliver  the  material  discharged  from  the  crusiiers  into  carts, 
&c.,  or,  when  possible,  the  crushers  may  discharge  directlv 
iuto  such  vehicles.  Paititions  are  employed  between  the 
driving  pulleys  and  belts  and  the  transporters,  to  protect  the 
driving  gear  from  fibrous  or  very  hard  substances  which 
may  exist  in  the  refuse. — R.  A. 

Inkalable  Oases ;  Apparatus  for  Supplying  Ptrsuns  with 

Pure  ,    when  .'<ituated  in   Localities   Charged    with 

Deleterious  Gases.  C.  U.  Abel,  London.  From  Sauer- 
stoff-Fabric,  Berlin.     Eng.  Pat.  21,872,  Nov.  1,  1899. 

The  apparatus  consists  of  a  flexible  gasholder  divided  into 
two  compartments,  connected  togetlier  through  a  chamber 
containing  an  ;ibsorbeut  of  carbon  dioxide,  ami  fitted  with 
mouthpiece,  &c.,  in  such  a  manner  that  oxygen  gas,  say, 
inhaled  from  one  compartment  is  exhaled  into  the  other 
and  the  excess  passes  back  into  the  first  through  the 
purifying  chamber. — L.  A. 

.Sewage  and  other  Foul  Lii/uids   and  Water  ;  Purification 

of ,  hij  Biological  Means  and  ConstrucHon  Ai  range- 

tnent,  and  Working  of  Filters  fur  Use  therein.  F. 
Tomlinso3,  Kingston-on-Thames,  Surrey.  Eno-  Pat 
16,880,  Aug.  19,  1899.  " 

I  Filters  formed  of  a  number  of  comparatively  shallow  beds 
of  coke  breeze  or  other  material,  so  packed  as  to  have  a 
large  insterstitial  area,  are  arranged  at  different  levels,  the 
uppermost  bed  being  i>pen  to  both  light  and  air,  the  others 
being  covered  so  as  to  exclude  light.  The  flow  of  liquid  to 
the  several  beds  is  reeidated  so  that  the  filteriug  material 
is  never  wholly  submerged,  and  provision  is  made  for 
the  jiassage  of  air  through  the  upper  portion  of  the 
covered  beds  when  fully  charged  with  liquid,  and  through 
the  whole  of  the  beds  when  empty  of  liquid.  The 
sewage  passes  on  to  the  filter  from  pipes  or  distributinc 
i  troughs  supported  above  the  surface  of  the  uppermost 
I  bed,  and  flows  from  the  lower  part  of  this  bed  to  the  one 
;  below,  carrying  air  with  it.  Each  covered  bed  is  provided 
with  a  pipe  for  the  escape  of  gases.  The  object  of  the 
whole  arrangement  is  to  encourage  the  development  and 
growth  of  small  animals  as  well  as  bacteria. — L.  A. 

Distrilmtintj    Liquids    evenly     over     Large    Areas,     more 
especially  for  the    liacterial  Purification  of  Sewage  ; 

Apparatus  for  .     W.   D.  Scott-Moncrieff,   London' 

Eng.  Pat.  1070,  Jan.  16,  1901. 

TiiK  apparatus  consists  of  a  horizontal  pipe,  made  in  sec- 
tions, which  rotates  on  a  vertical  axis  formed  by  the  supoly 
pipe ;  each  section  is  provided  with  a  trough  ou  its  upper 
side,  communicating  with  the  pipe  by  an  adjustable  orifice  ; 
the  water  flowing  through  the  pipe  enters  the  troughs' 
according  to  the  adjustment  of  the  orifices,  and  overflows  in 
one  sheet  on  to  the  filter-bed  or  other  area  below. — J.  W.  H. 
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Apparatus  for  Moistening  Air.     G.  Eichter,  Bohemia. 
Eng.  Pat.  5678,  March  18,  1001. 


Air  forced  through  a  jet  or  nozzle  situated  in  a  water- 
tank  produces  a  vacuum  in  one  or  more  pipes  or  channels 
arraD£;ecl  near  the  nozzle,  so  that  the  water  from  the  tank 
is  drawn  up  through  the  jiipes  or  channels  and  dispersed  in 
a  fine  mist. — L.  A. 

XIX.-PAPER,  PASTEBOARD,  Etc. 

EsGLtSH  Patents. 
Paper  Pulp ;  Manufacture  of .     W.  K.  Lake,  London 

Kroni  C.  X.  A.  Uerget,  Paris.     Eng.  Pat.  6534,  March  28, 

1901. 
See  U.S.  Pat.  683,836  ;  this  Journal,  1902,  61.-J.  F.  B. 

Paper  and  other  Fibrous  Material;   Treatment   [Waler- 

and  Grease    and  Acid-proofinq]  of .     G.  1.  Oocss- 

mann,  Amher^t,  U.S.A.  Eng.  Pat.  10,535,  Hay  21,  1901. 
The  treatment  claimed  consists  in  immersing  the  material 
(paper  pulp  in  sheets,  finished  paper,  or  other  fibrous  sub- 
stance) in  a  bath  of  glutinous  material,  preferably  animal 
I'lue,  then  in  a  bath  of  formaldehyde,  drying,  subjecting  to 
The  action  of  hot  water  or  steam,  and  again  drymg. 

—A.  C.  W. 

Slereotiipinq;  A   Turf  Matrix  Pulp  for .     E.Sander, 

\V.  Sliguia,  and  K.  KrafTt,  Karlsruhe,  Germany.  Eng. 
Pat.  5295,  ilarch  13,  1901. 
The  claim  is  for  a  matrix  pnlp  for  stereotyping,  in  which 
the  intermediate  layer  is  composed  of  a  mixture  of  finely- 
ground  turf,  glycerin,  starch,  p.iper-palp.  and  an  antiseptic. 
It  is  stated  that  any  number  of  casts  may  be  taken  w^ithoat 
injuring  the  matrix. — A.  C.  W.  j 

United  States  Patents. 
Dii/estrrs    \^Wood-Pulp'\  ;  Gas   Separator  for  .      C. 

W.   Milts,   Kuraford  Falls,   Maine.     U.S.  Pat.   091,958,   ; 

Jan.  28,  1902. 
The  apparatus  is  designed  for  cooling  and  s.-parating  the  ' 
gas  which  is  discharged  from  sulphite  wood-pulp  digesters. 
It  consists  of  a  closed  tank,  havmg  a  gas  outlet  at  the  top 
and  a  horizontal  inlet  pipe  extending  through  the  tank.  , 
Discharge  openings  are  provided  along  the  top  of  the  \ 
horiiontal  pipe,  and  branch  pipes  of  different  lengths  depend  | 
from  the  bottom  of  the  inlet  pipe.  Waier  inlet  and  discharge 
pipes  are  also  provided,  the  latter  c^teniling  from  the 
bottom  of  the  tank  upwards,  and  being  provided  with 
several  branches  at  different  elevations.  The  action  of  the 
water  on  the  he.ited  liquor  which  escapes  from  the  digester 
serves  to  cool  the  gas,  and  to  liberate  the  gas  contained  in 
the  liquor. — J.  F.  B. 

Wood-Pulp    Prvss.    .1.    S.    Ilughe.5,    Chesley's    Corners, 
Canada.     U.S.  Pat.  691,770,  Jan.  28,  1902. 

This  invention  relates  to  a  machine  having  confined  spaces 
into  which  the  fluid  pulp  can  be  run  intermittently,  and  the 
water  and  air  pressed  out  autom.atically,  so  as  to  leave  a 
solid  sheet  of  pulp  in  each  space.  The  machine  comprises 
a  doable-headed  cylinder,  with  a  double-ended  piston  rod 
having  a  plunger  at  each  end  fitting  into  a  rectangular  press 
chamber  in  each  cylinder.  The  press  chambers  are  divided 
transversely  by  sliding  strainer  partitions  forming  the  spaces 
into  which  the  pulp  is  forced,  and  then  drained  and  ])ressed. 
A  special  form  of  strainer  plate  is  described  and  claimed, 
and  means  for  loosening  the  sheets  of  pulp  and  discharging 
them  by  way  of  a  hinged  false  bottom  are  provided. 
The  two  ends  of  the  machine  are  designed  to  work 
consecutively. — J.  F.  li. 

Wood- Pulp  ;   Process  of  Forming  into  Sheets.     J.  S. 

Hughes,  Chesley's  Corners,  Canada.     U.S.Pat.    691,771, 
Jan.  28,  1902.  ' 

The  process  consists  in  forcing  the  fluid  pulp  sinoultaneously 
into  a  series  of  spaces  formed  between  hollow  partitions 
with  porous  surfaces,  placed  trausTcrsely  in  a  press-chamber 


of  rectangular  crosj-section  equal  to  the  size  of  the  sheets 
to  be  made.  "When  e.ich  space  contains  sufficient  pulp  for 
a  sheet  the  supply  is  cut  off,  and  pressure  is  applied  to  the 
slidimr  end  partition.  Each  hollow  partition  constitutes  a 
strainer  by  which  the  water  is  drained  off,  and  the  removal 
of  water  is  assisted  by  maintaining  a  suction,  during  the 
whole  process,  through  the  hollow  drainage  plates. 

-J.  F.  B. 
Pnl^•  Screen ;    Cenlrifuya^   .       .1.    H.    B.irkcr,    G.    F. 

Sheolin,   and    F.    H.    li.irker,    New    York.      U.S.    Pat. 

093,215,  Feb.  11,  1902. 

The  inventors  have  found  that  currents  of  air  passing 
through  the  centrifugal  separator  muterially  assist  the 
separation  of  the  pulp  from  the  slivers  and  prevent  the 
loss  of  fibres.  These  currents  are  produced  by  the  motion 
of  the  machine  itself,  by  providing  openings  in  the  cover 
of  the  pulp  screen  batween  the  segmental  casing  and  the 
screen  plates,  and  covering  these  openings  with  perforated 
metal  plates  forming  gratings.  Air  is  drawn  in  over  the 
edges  of  the  slivers  trough  and  beneath  the  blade's  of  the 
lower  centrifugal  device,  thus  forcing  the  fibres  aloag  with 
it  through  the  screen  plates. — J.  F.  IJ. 

Paper;     Water-    anil     Grease-proof  .     A.    U.    Little, 

Brookline,  Mass.,  for  Cellulosj  Products  Co.,  Wil- 
mington, Delaware.  U.S.  Pat.  691,951,  Jan.  2?,  1902. 
Tpe  invention  consists  in  coating  one  side  of  any  sort  of 
paper,  preferably  unsized,  with  recovered  cellulose  by 
spreading  upon  it  a  cantinuous  film  of  viscose  solution, 
decomposing  the  viscose,  and  then  filling  the  other  side  of 
the  paper  with  a  waterproofing  material,  such  as  paraffin. 

—  J.  F.  B. 

Paper;    Wa.rcd .     A.  D.  Little,  Brookline,  Jlass.,  for 

Cellulose    Products    Co.,    Wilmington,  Delaware.     U.S. 
Pat.  691,952,  Jan.  28,  1902. 

The  inventor  claims  the  manufacture  of  paper    having  a 

coat  or  face  compose  I  of  recovered  cellulose  and  paraffin. 

This  is  made  by  coating  the  paper  with  an  emulsion  of 
;   paraffin  and  viscose,  and  decomposing  the  viscrse  by  heat. 

Paraffin  is  caused  to  form  an  emulsion  with  viscose  by  mix- 
t   ing  the  wax  with  a  small  proportion  of  melted  tallow  soap 

and  stirring  with  water. — .1.  F.  B. 

Acetyl- Cellulose     [Acetylated      Cellulose']  ;      Process    of 

j        Making .     M.   C.    L.   Althausse,    Hamburg.     U.S. 

Pat.  692,497,  Feb.  4,  1902. 

SEEFr.  Pat.  308,506  ;  this  Journal,  1902,  64.— J.  F.  B. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  AND  EXTRACTS. 

Fo:  mic  Acid  ;  .Xew  .>t/nthesis  of .     M.  Moissan. 

Comptes  Kenii.,  134,  [5],  261—204. 

F0TA.S.SIUM  hydiide,  in  a  stream  of  carbon  dioxide,  rapidly 
absorbs  the  gas  with  considerable  evolution  of  heat,  and 
formation  of  potassium  formate  : — COo  -t-  KH  =  HC(  ).;K. 

Carbon  monoxide,  heated  in  a  tube  with  potassium  hydride 
(actually,  a  mixture  of  1  \'oI.  of  hydrogen  and  2  vols,  of  car- 
bon monoxide  was  heated  with  metallic  potassium,  and 
after  complete  absorption,  more  of  the  gaseous  lEixture 
was  introduced  till  abiorption  was  complete),  also  yields 
potassium  formate ;  but  along  with  this  there  is  also 
formed  a  deposit  of  carbon.  Xo  oxalate  is  produced. 
2CO  H-  KH  =  HCOJv  +  C.  Sodium  hydride  may  be  substi- 
tuted for  potassium  hydride  in  either  of  these  reactions. 

—J.  T.  D. 

Guaiacolsiilphonic  Acid.     Hiihlc.     ,J.  prakt.  Chem., 
65,  [2],  95-90. 

The  author  points  out  that  the  substance  described  as 
guaiacolsulphonic  acid  in  the  Ger.  Pat.  109,7S9,  is  in  reality 
an  alkali  salt  of  guaiacolsulphonic  acid.  Sulphonation  may 
be  readily  effected  by  dissolving  crystallised  guaiiicol  in  two 
parts  of  monohydrate  of  sulphuric  anhydriile  at  20" — 30^  C, 
and  allowing  the  solution  to  stand  for  several  hours. — H.  L. 
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Guaiaform.    F.  G.  Ehlert.     Pharm.  Ucv.,  20,  15. 
Pharm.  J.,  1902,  68,  [1648],  61. 

GtiAiAFORjr,  which  was  first  introduced  by  G.  H.  Helming 
ill  180S,  under  the  name  "  geoform,"  is  produced  by  the  con- 
densation of  two  molecules  of  guaiacol  and  one  of  formal- 
deh3-de.  It  contains  9J-3S  per  cent,  of  guaiacol,  and  forms 
a  tasteless,  yellow,  non-irritant,  and  non-toxic  powder, 
possessing  general  antiseptic  properties.  If  is  odourless 
when  freshly  prepared,  but  soon  aciiuires  a  vanilla-like 
odour  on  keeping.  It  is  insoluble  in  water  and  petroleuni 
spirit,  but  readily  soluble  in  alcohol,  etler,  and  hot  benzene. 
It  dissolves  in  alkali  and  can  be  precipitated  unchanged 
therefrom  by  acidifying.  With  tannin,  it  gives  a  compound, 
which  has  been  named  tannoguaiaform. — A.  S. 

Thio-  and  SeIenoantip:/rine  (iiid  the  conslllnlion   of  Anti- 
pyrine.     A.  Michiielis.     Annalen,  1902,  320,  [1],  1—51. 

Knork's  structural  formula  for  antipyrme  is  considered  to 
be  well  founded,  but  as  antipyriue  gives,  with  methyl  iodide, 
compounds  which  Knorr  designated  pseudo-alk3l  iodides, 
and  in  which  it  acts  similarly  to  certain  pheuolbetaines,  the 
(juesiion  arises  whether  antipyrine  should  not  be  represented 
bv  the  betaine  formula.  Knorr  did  not  hold  this  view,  but 
new  facts  discovered  by  the  authors  induce  them  to  consider 
the  betaine  formula  highly  probable.  They  do  not,  how- 
ever, agree  with  the  name  "  Hefaine  formula,"  .and  suggest 
the  name  "2'5pyrazole  formula"  instead.  This  view  is 
confirmed  by  the  majority  of  the  methods  of  formation  of 
antipyrine. 

Tlunanlipyrinc  or  Thiapyrine  (f. Phenyl  2.3  dimiihyl 
2.3  'hiupyrtnole  CiiHi-^N-.S). — Prepared  by  treating  the 
metho-chloride  or  iodiile  of  antipyrine  chloride  with  potas- 
sium hydrosulphide.  Cry.stallises  from  water  and  alcohol 
in  large  thick  crystals  and  melts  at  166°  C.  With  acids  it 
forms  salts.  From  the  physiological  point  of  view,  thio- 
pyrine  is  likelj-  to  be  of  service. 

Selennpyrine  (/.  Phenyl  2.S  dimethyl  2.3  selenopyrazole, 
C„/f,oA''„.Se). — i'repared  by  treating  antipyrine  chloride 
with  potassium  seleniile  or  potassium  bydroselenide.  Crj'S- 
tallises  from  alcohol  in  hard,  glistening  light  yellow  crystals. 
Melts  at  168°  C,  and  forms  salts  with  acids. — II.  F.  (5.  G. 

Ecgnnhie.    O.  Hesse.     .1.  prakt.  Chem.,  65,  [2],  91—95. 

An  addition  product  of  ccgonine  is  readily  obtained  by  heat- 
ing ecgonine  with  excess  of  methyl  iodide  in  methyl  alcoholic 
solution  under  a  reflux  condenser.     The  substance — 

CgHisNOj.CHal  +  HoO 

cryst.allises  in  colourless  prisms  of  m.  pt.  218"  C.  The 
chloroplatinate,  (CsH,,N()3.Cnj-).,PtCl,-,4  H2O,  melts  at 
194"  C.  The  hydroxide,  CgHijNOj.CHjOH -t- HjO, crystal- 
lises in  colourless  prisms.  PIcgonine  combines  less  readily 
with  ethyl  iodide.  Ecgonine  ethyl  iodide,  CgHuNOi.CHjI 
-(•2H20,  melts  at  192°  C.  if  heated  slowly,  and  at  185°  C.  if 
rapidly  heated.  The  corresponding  hydroxide  CgHjj.NO;,. 
C2H5OH,  decomposes  at  202°  C.  It  contains  a  molecule  of 
water  of  crystallisation,  which  is  lost  at  120°  C. — H.  L, 

Cinchona  Bark  ;  Assay  of  the  Tincture  of . 

F.  II.  Alcock. 

See  under  XXIII.,  paye  368. 

Lemon,  Orange,  and  Beryamnt  Oils;  Physical  Properties 

of .     G.   H.  Ogstou  Moore.     Chem.  and  Druggist, 

1902,60,  [1148],  1.54. 

During  the  past  few  years,  the  author  has  examined  a 
large  number  of  commercial  samples  of  these  essential  oils, 
and  has  collected  the  results  into  a  series  of  tables. 

Oil  of  Lemon. — As  a  rule,  the  sp.  gr.  lies  between  the 
limits  0'856  and  0' 858,  though  genuine  oils  are  met  with 
giving  figures  greater  or  less  than  these.  The  sp.  gr.  varies 
according  to  the  time  of  the  season,  becoming  greater  as  the 
season  goes  on.  The  machine-made  essence,  which  is  not 
often  met  with  in  London,  has  a  higher  sp.  gr.  than  the 
hand-made. 


The  chief  point  to  be  observed  in  the  optical   rotation 

values  is  the  marked  difference  between  the  oils  of  diflferent 

!   years.     The  optical  rotation  of  Palermo  oil  ( -^  58°  to  +  62°) 

I   is  generally  lower  than  that  of  Messina  oil  (  -1-  59°  to  +  65°)  ; 

{   an  abnormal  sample  of  Palermo  oil  was  mot  with,  having  an 

optical  rotation  of  only  -1-  52 '5 

Oil  of  Bergamot. — The  most  notable  point  brought  out 
by  the  figures  obtained,  is  that  a  consistent  relation  occurs 
between  the  sp.  gr.,  percentage  of  liualyl  acetate,  and  optical 
rotation  of  pure  oils,  and  any  consiJerable  departure  from 
this  relation  must  be  regarded  as  indicating  impurity. 
A  variety  of  oil,  which  is  made  from  a  bastard  fruit,  is 
charaejerised  by  a  very  high  sp.  gr.  (up  tn  0-898),  and  a 
low  percentage  of  linalyl  acetate.  Distilled  essence  has  a 
high  optical  rotation  (exceeding  -1-20')  and  a  very  low- 
ester  content  (2— 5  per  cent.)  and  sp.  gr.  (about  0-865). 
The  author  states  that  with  both  lemon  and  bergamot  oils, 
it  is  important  in  haying  down  limits  for  the  sp.  gr.  and 
optical  rotation  of  pure  oils,  to  have  regard  to  the  general 
characteristics  of  the  season  in  which  they  are  produced,  as 
figures  which  would  excite  suspicion  in  one  year,  might  be 
jierfectly  normal  in  another. 

Sweet  Orange  Oil.—  lu  general,  the  sp.  gr.  is  between 
0-848  and  0-850,  and  the  optical  rotation  between  +96° 
and  +yy  .  Pure  Orange  oil  is  characterised  by  the  fact 
that  when  distilled,  the  first  10  per  cent,  has  an  optical 
rotation  greater  than  that  of  the  original  oil  by  at  least  1°. 
It  has  been  stated  that  the  first  10  per  cent,  distilled,  may 
have  a  lower  rotation  than  the  original  oil,  but  the  author 
considers  this  to  be  impossible,  except  in  the  case  of 
adulterated  oil.  During  the  past  season  the  rise  in  optical 
rotation  of  the  first  10  per  cent,  varied  from  1-1°  to  2-5°, 
average  1  -0°. — A.  S. 

Eucalyptus  Oils;  The  Sesquiterpene  of .     H.G.Smith. 

Paper  read  before  the  Koyal  Soc.  N.S.  Wales,  Nov.  6, 
1901.     Chem.  News,  1902,  85,  [2197],  3. 

The  author  finds  that  the  pink  coloration  given  by  many 
eucalyptus  oils,  when  testing  for  eucalyptol  with  phosphoric 
acid,  is  due  to  the  presence  of  a  sesquiterpene.  The  ses- 
quiterpene, for  which  the  name  aromadendrcne  is  proposed, 
occurs  in  large  amount  in  the  oil  of  E.  hxmastonia,  and 
when  isolated  by  repeated  fractional  distillation,  finally 
over  sodium,  boils  at  260° — 265°  C,  and  has  a  sp. 
gr.  0-9249  at  19  0°.  The  results  obtained  by  analyses 
indicated  the  terpene  formula,  and  a  vapour  density  de- 
termination showed  it  to  be  a  .sesquiterpene.  It  gives  a 
characteristic  colour  reaction  with  bromine.  When  bromine 
vapour  is  allowed  to  fall  into  a  tube  containing  the  ses- 
quiterpene dissolved  in  glacial  acetic  acid,  immediately  it 
touches  the  liquid,  a  crimson  colour  is  formed,  quickly 
changing  to  violet  and  finally  to  a  deep  indigo-blue. — A.  S. 

Oil  of  Sage,  German;  New  Constituent  of , 

H.  Seyler.     Ber.,  1902,  35,  [2],  550—552. 

On  distilling  a  large  quantity  of  the  oil,  the  author  invariably 
obtained  from  1  to  2  per  cent,  of  a  substance  distilling  at 
\hb°  C,  and  possessing  physical  properties  pointing  to  the 
presence  of  a  hydrocarbon  other  than  pinene  (CmHn). 
This  was  separated  by  fractional  distillation  into  three 
fractions,  boiling  respectively  at  142°— 145°  C,  145° — 150° 
C,  and  150°— 155°  C. 

The  composition  of  the  first  fraction  was  C,„H,<s,  and  it 
was  termed  "  salvene  "  by  the  author.  Its  molecular  refrac- 
tion was  45-9,  as  against  45-63,  the  calculated  value. 
Its  physical  characteristics  pointed  to  its  being  a  saturaced 
body.  The  presence  of  tanacetone  to  the  amount  of  50  per 
cent,  in  sage  oil  led  the  author  to  infer  that  it  might  have  a 
similar  constitution  ;  and  this  .assumption  was  strengthened 
by  the  facts  that  on  treatment  with  dilute  sulphuric  acid,  the 
melting-point  was  raised  to  160°  C,  and  that  on  oxidation 
with  potassium  perm.anganate  it  yielded  an  acid  tlie  semicar- 
bazone  (G„,H,j02 .  CON;,H:,)  of  which  melted  at  204°  C.  The 
melting  points  of  the  semicarbazones  of  a-  and  ^-tanaceto- 
ketonic  acids  were  found  by  the  author  to  be  respectively 
198-5  and  202°  C,  and  he  considers  it  not  impossible  that 
the  salvene  ketonic  acid   may  be  identical  with  a-tanaceto- 
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ketonic    acid.     The    following     constitutional    formula 
regarded  as  the  most  probable  for  salvene  : — 

CH(CH3)2 


CH3  A\  CH, 

CH  \/  CHj 
CH.CH, 

This  hydrocarbon  could  not  be  isolated  from  a  specimen 
of  Spanish  oil  of  sage. — C.  A.  M. 

Ylnnfi-ijUmg  ;  Essence  of .     G.  Darzons.     Bull.  Soc. 

Chim,,  27,  [3],  83—85. 
ItEYCni.Eii  and  others  have  shown  that  ylang-ylang  contains 
benzoic,  acetic,  and  higher  fatty  acids,  linalool  and  geraniol, 
a  sesquiterpene  (eadinene),  and  methoxy-paracresol.  By 
saponifying  with  aqueous  potash,  the  author  has  found  in 
the  aqueous  portion,  methyl  alcohol  and  the  potassium 
compound  of  paracresol,  7  per  cent,  of  benzoic  acid,  and  5 
per  cent,  of  acetic  acid.  Probably  the  paracresol  exists  in 
essence  as  an  acetyl-derivative. — J.  T.  D. 

English  Patents. 

Diethyl  ether.     6.  H.  Benjamin,  New  York,  U.S.A.     Eng. 
Pat.  14,233,  July  10,  1899. 

The  processes  claimed  for  the  manufacture  of  diethyl  ether 
consist  in  subjecting  a  mixture  of  ethyl  hydrogen  sulphate, 
ethylene,  hydrogen,  and  oxygen  to  the  action  of  heat,  and 
in  subjecting  a  mixture  of  ethyl  hydrogen  suljihate,  ethylene, 
and  water  to  the  action  of  an  electric  current. — A.  C.  W. 

Carbamlc  Ethers  [Urcl  ha  lies'].  H.  E.  Newton,  London. 
From  the  Earbenfabriken  vormals  E.  liayer  &.  Co., 
Elberfeld,  Germany.     Eng.  Fat.  18,802,  Sept.  18,  1899. 

The  urethanes  of  certain  secondary  alcohols  are  claimed  as 
new  articles  of  manufaclure,  and  their  use  (as  soporifics) 
for  therapeutic  purposes,  viz.,  the  urethanes  of  methylethyl-, 
dieth}!-,  methylpropyl-,  methylisopropyl-,  ethylpropyl-, 
ethylisopropyl-,  methylbutyl-,  ethylisobutyl-,  dipropyl-, 
methyl-a-methylpropyl-  and  methyl-o-ethylpropylcarbinol. 
The  processes  claimed  for  the  manufacture  of  these  urethanes 
consist  in  subjecting  the  alcohols  to  the  action  of  urea,  its 
salts  or  carbamic  chloride,  and  in  treating  the  ehlorocarbonie 
esters  of  the  alcohols  with  ammonia. — A-  C   W. 

Urea  Quinate.    O.  Schiitz  and  G.  Dallmann,  Gummersbaeh, 
Germany.     Eng.  Pat.  6771,  April  1,  1901. 

See  U.S.  Pat.  690,  080,  1901  ;  this  Journal,  1902,  27.'). 

—A.  C.  W. 

Sulphonic  Acids  [Ichthi/ul]   and  their  Salts;  Production 

of  .     L.    O.   Helmets,    Hamburg,  Germany.     Eng. 

Pat.  6795,  April  1,  1901. 

The  product  obtained  by  the  action  of  suliihuric  acid  on 
mineral  oils,  tar  oils,  and  similar  hydrocarbons  is  neutralised 
by  organic  bases  ^e.g.,  aniline,  piperazine,  &c.),  which  form 
iu  each  ease  soluble  and  insoluble  salts;  the  solutions  of  the 
former,  which  contain  more  sulphur  than  the  latter,  are 
evaporated.  The  salts  of  the  sulphonic  acids  may  also  be 
precipitated  by  salts  of  organic  bases.  These  iwo  procesEcs 
are  claimed. — A.  C.  W. 

United  States  Patents. 

Hydrogen  Dioaide  [ Pero.ride']  ;  Method  of  Making . 

P.    L.    Hulin,    Clavaux,    France.      U.S.    Pat.    692,139. 
Jan.  28,  1902. 

According  to  this  process  a  pure  solution  of  hydrogen 
peroxide  is  obtained  by  decomposing  sodium  peroxide  with 
hydrofluoric  acid  in  the  presence  of  water  atul  removing  the 
sodium  iiuoride  produced,  by  converting  it  into  an  insoluble 
precipitate  of  cryolite  by  the  addition  of  aluminium  fluoride. 
If  preferred,  an  excess  of  hydrofluoric  acid  may  be  used  in 
the  first  instance  and  aluniiuium   hydrate  may  be  added  to 


the  acid  liquid  ;  or,  after  converting  the  sodium  into  an 
insoluble  precipitate,  an  alkaline  earth  such  as  baryta  or 
lime  may  be  added  to  remove  the  reagents  that  may  be 
in  excess. — J.  F.  B. 

Cinnamylquinine    Hydrochloride ;     Process  for    Making 

.  G.  Fuchs,  Biebrich,  Germany.    U.S.  Pat.  692,437, 

Feb.  4,  1902. 

The  process  is  claimed  for  the  manufacture  of  cinnamyl- 
quinine hydrochloride,  which  consists  in  acting  on  quinine 
suspended  in  benzene  or  other  indifferent  solvent  with  a 
solution  of  einnamyl  chloride  in  benzene.  The  product, 
which  is  also  claimed,  crystallises  in  white  needles,  melting 
at  235°— 236°  C.  ;  it  is  readily  soluble  in  alcohol,  with 
difficulty  iu  water,  and  is  stated  to  be  absolutely  tasteless, 
and  to  have  "  considerable  anti|iyretic  effect."-  .^.  C.  W. 

Sodium  Suiphoguaiacoliite  \_Sodiuiii u-Guaiaool  Sulphonate]; 

Process  of  Making .     W.  C.  Alpers,  Bayonue,  New 

Jersey,  U.S.A.     U.S.  Pat.  692,588,  Feb.  4,  1902. 

GnAiAOOL  is  treated  with  strong  sulphuric  acid,  the 
product  neutralised  with  calcium  carbonate,  calcium  sulphate 
filtered  off,  and  the  solution  treated  with  sodium  carbonate. 
After  filteriug,  the  solution  is  evaporated,  and  the  two 
guaiacol  sulphonates  separated.  The  process  and  product 
are  claimed.  Sodium  guaiacol  sulphonate  is  stated  to  be 
a  fine  crystalline  greyish-white  powder,  readily  soluble  in 
■water,  sparingly  in  alcohol  and  insoluble  in  ether. 

—A.  C.  W. 
Ortholohiene  Sidphochloride  ;  Process  of  Separating 

\_For    "Saccharin"'].     A.  Baur,    Mulhouse,    Germany. 

U.S.  Pat.  692,598,  Feb.  4, 1902. 

After  sulphonating  toluene  and  .allowing  the  ;)-sulphonic 
acid  to  crystallise  out,  a  little  water  is  added,  and  the  solution 
kept  at  about  —  5°  <).  for  48  hours.  The  o-sulphonic 
acid  then  separates ;  o-toluene  sulphochloride  is  now 
obtaiued  by  the  action  of  chlorosulphonic  acid  on  the  mag- 
nesium salt  of  the  sulphonic  acid,  at  a  temperature  not 
exceeding  15 — 18^  C.     These  improvements  are  claimed. 

—A.  C.  \V. 

Sulphinide  \_"  Saccharin"],  Substituted ;  and  Process 

of  Makinq.  J.  Koetschet,  St.  Eons,  France.  U.S.  Pat. 
692,863,  Feb.  U,  1902. 

The  patentee  claims  the  process  for  manufacturing  p-amino- 
benzoyl  sulphonic-imide  (sulphinide),  which  consists  in 
boiling  p-nitro-o  toluene  sulphamide  with  a  solution  of 
sulphur  in  caustic  alkali,  then  acidifying  and  extracting  the 
precipitate  with  ether.  The  process  is  also  applicable  to 
the  manufacture  of  other  substituted  sulphonic-imides  from 
substituted  sulphamides. — A.  C.  W. 

Acelonal/iamins    [Anaesthetics],  and    Process  of  Making 

same;    Acidyl  Derivative  of  Unsymmetrical .      C. 

Harries,  Berlin,  Assignor  to  Chemische  Eabrik  auf 
Actien  vorm.  E.  Schering,  Berlin.  U.S.  pat.  692,656, 
Feb.  4,  1902. 

See  Eng.  Pat.  26,666  of  1896  ;  this  Journal,  1897,  1038. 

— T.  A.  L. 

Trimethylhexahydrodxybenzylaniline,and  Prvceis  of  Making 
Same.  G.  Merling,  Frankfort-on-the-Maine,  Germany. 
Assignor  to  The  Farbwerke  Hoeehst,  Germany.  U.S. 
Pat.  691, 157,  Jan.  14,  1902. 

The  action  of  ammonia  or  amines  on  formyl  or  hydroxy- 
methylene  ketones  of  the  simple  type — 

'  CHj.CHj.CiCH.OH. 

I  I 

CHo.CHj.CrO. 

yields  aminomethylene  cycloketoues  of  the  general 
formula — 

CHj.CH.,.G:CH.NE.,. 
I  '   I 

CH2 

where  R  represents  hydrogen  or  a  fatty  or  aromatic  radical. 
On   reduction    with    sodium    in    alcoholic    solution,   these 
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substances  are  converted  into  hexahydro-hydroxybenzyl- 
ainine  bases  of  the  formula — 

CH2.CH,.CII.CH».NR.,. 

II 
CHo.CH-.CH.OU. 

wliich  are  to  be  employed  as  initial  materials  iu  the  manu- 
facture of  perfumes.  The  patentee  claims  particularly  the 
product  meutioned  in  the  title  having  the  formula — 

CH2.C(CH3\.CH.CH;.NHCoH5. 

CH(CH3)CH2.CH.OII. 

This  substance  melts  at  70°  C,  and  boils  at  221°  C.  under  a 
pressure  of  15  mm.,  and  is  readily  soluble  in  alcohol,  ether, 
and  benzene. — T.  A.  L. 

XXI.-PHOTOaEAPHY. 

Collodio-Chloride  Paver  for  Platinum    Tnnhig.     Hrit.   .T. 
I'hot.,  1902,  49,  [2179],  101. 

Ordinauy  coUodio-chloride  paper,  prepared  with  the 
chlorides  of  calcium,  strontium,  and  lithium,  gives  brownish- 
coloured  prints,  even  when  it  is  toned  on  the  combined 
system,  first  with  gold  and  then  with  platinum.  Valenta 
has  suggested  a  method  of  ovtrcomiDg  this  defect,  and  of 
making  a  paper  which,  toned  as  above,  gives  prints  bearing 
the  strongest  resemblance  to  those  jielded  by  Knglish 
"  cold-bath  "  platinum  paper.  Tlie  calcium  chloride  in  the 
emulsion  is  reduced  in  quantity  to  the  smallest  possible 
amount,  its  place  being  taken  by  an  alcoholic  solution  of 
hydrochloric  acid.  .Since  this  ingredient  liberates  nitric 
acid  when  brought  in  contact  with  silver  nitrate,  that 
substance  is  partly  replaced  by  the  ammonio-nitrate. 
Emulsions  containing  s^bout  18  or  20  grms.  of  silver  nitrate 
per  litre,  GO  per  cent,  of  which  exists  in  the  form  of 
ammonio-nitrate,  produce  very  sensitive  papers,  of  good 
gnidation  and  keeping  quality. — F.  H.  L. 

Developers  for  Incorrect  Exposure.  Liippo- Cramer.  Phot. 
Corr.,  1902,  39,  17;  through  Chem.-Zeit  ,  1902,  26, 
[10],  Kep.  28. 

DiFFEiiENT  developing  substances  exhibit  considerable 
differences  in  the  way  in  which  they  permit  errors  of 
exposure  to  be  corrected  by  altering  the  formula;  of  the 
baths  in  which  they  are  employed,  and  von  Hiibl  has 
ascribed  to  metol  the  power  of  dealing  with  an  unusually 
wide  range  of  exposures.  After  a  normal  exposure,  the 
author  tlnds  1  grm.  of  metol  to  be  equivalent  to  3' 66 
grms.  of  glycin  when  used  in  conjunction  with  soda. 
When  it  is  remembered  that  in  presence  of  potash,  metol  is 
very  much  more  powerful,  and  that  it  can  be  made  up  as  a  j 
stronger  solution,  it  will  be  seen  how  particularly  service- 
able ic  is  for  short  exposures.  On  the  other  hand,  used  with  j 
plenty  of  potassium  bromide,  glycin  will  yield  faultless,  and 
practically  normal,  negatives  after  an  exposure  10  times 
too  long,  a  property  which  metol  does  not  possess.  Adurol 
develops  a  normally  exposed  plate  rather  more  quickly  than 
glycin,  yielding  somewhat  more  density,  but  a  little  fog 
unless  bromide  is  added ;  and,  after  the  same  period  of 
development,  .glycin  without  bromide  and  adurol  with 
bromide  give  essentially  identical  pictures.  After  a  tenfold 
over  exposure,  adurol  is  at  least  equal  to  glycin  in  its  power 
of  compensating  for  the  error  in  exposure,  provided  the 
same  large  amount  of  bromide  is  used  in  both  cases  ;  but 
the  adurol  has  the  advantage  of  being  much  more  rapid  in 
its  action.  After  a  fiftyfold  over-exposure,  both  adurol  and 
glycin  yield  negatives  which  are  obviously  over-exposed, 
even  if  they  are  employed  with  large  quantities  of  bromide, 
or  in  very  weak  l.aths.  Whenever  plates  have  received 
more  than  20  or  30  times  their  proper  exposure,  the  error 
cannot  be  corrected,  adurol  and  glycin  being  equal  in  what 
power  they  have.  Xatura'ly,  an  alteration  of  the  latent 
image,  as,  for  instance,  by  treatment  with  bromine  water, 
produces  a  grciter  effect  upon  the  subsequent  development 
th.an  any  possible  modification  of  the  developing  solution  ; 
but,  unfortunately,   bromine    water   cannot   be    used   with 


gelatino-bromide  plates,  since  the  halogen  tans  the  film  and 
quickly  destroys  the  latent  image  on  the  outermost  layers 
of  the  gelatin. — K.  H.  L. 

Developers  ;  Action  of  Oxidation  Products  of .  Liippo- 

Cramer.    Phot.  Corr.,  1902,  39,  22  ;  through  Chem.-Zeit., 
I        1902,  26,  [10],  Rep.  28 

It  has  been  stated  by  numerous  authors  that  the  quinones 
and  their  derivatives   which   result   from   the  oxidation  of 
organic  developers  exert  a  retarding  action  upon  the  process 
of  development.     The  author  finds,  however,  that  this  is  not 
the  case.      In  a  quiuol  (hydroquinone)  developer  containing 
sulphite,  quinone  is  not  formed,  for,  in  agreement  with  the 
equation  which  liogisch  has  given,  the  sulphite  reacts  with  the 
quinoue  to  reproduce  quinol.     Ko   retardmg  action  is  to  be 
observed  if  an  aqueous   solution  of  quinone   is  added  to  a 
normal    quinol    developer;    and    even   in    the   absence   of 
sulphite,  such  introduction   of  quinone  produces  no  etfect, 
for  the  green  quinhydrone  is  immediately  formed,  and  the 
picture  comes  up  more  rapidly  than   usual.      Similarly,  an 
addition   of   25   c.c.    of  a   20   per  cent,    solution   of   ferric 
oxalate  to  120  c.c.  of  a   ferrous  oxalate  developer  does  not 
retard   the  operation  ;    but  30  c.c.  thereof  in  a  fresh  iron 
developer  free  from  bromide   exerts   some  small   influence, 
for  it  causes  an  inconsiderable  diminution  iu   the  amount  of 
fog;  while  in   the  jjresence   of  bromide,  the   effect  of  the 
ferric  oxalate  is  exactly  the  same  as  that  of  the  bromide 
itself.     Even  iron  ammonium  alum  does  n<it  injure  the  iron 
1   developer  when  applied  to  emulsified  silver  bromide.     The 
t   special   action   of  a  stale  iron  developer  may  be  ascribed 
I   simply  to  the  amount  of  potassium  bromide  which  has  been 
I   generated  within   it,  and   to  the  diminution  in   the  quantity 
I   of  ferrous   oxalate   present,  owing  to  the  exposure  of  the 
liquid  to  air. — F.  H.  L. 

ExGLiSH  Patents. 
Phutographic  Developer  Stable  in  the  Dry  State.     C.  1). 
Abel,  London.     From  the  Actien  Ges.  fur  Anilin-Fabrik., 
Berlin.     Eng.  Pat.  5502,  March  15,  1901. 

OxE  part  of  the  aminonaphtholsulphonic  acid  which  forms 
the  active  ingredient  of  "eikonogen"  (this  Journal,  1889, 
958;  1890,  102)  is  intimately  mixed  with  3  parts  of 
anhydrous  sodium  sulphite  and  2  parts  of  calcined  sodium 
carbonate ;  the  whole  being  pressed  into  tablets,  if  desired. 
The  claim  is  for  the  similar  treatment  of  a  sulphonic  or 
carboxylic  acid  of  an  aminonaphthol,  naphthylenediamine 
or  dihydroxynaphthaleue,  or  a  suitable  derivative  thereof. 

— F.  H.  L. 

Pliotograpiiic  Pictures;    Producing    Coloured   .        B. 

Kuny,     Munich,     Germany.     Eng.  Pat.  18,594,  Sept.  14, 
1899. 

A  TRANSPARENT  shcct  of  gelatin,  paper,  or  the  like,  is 
attached,  by  means  of  a  transparent  adhesive  Buhstaiwe, 
such  as  gelatin  or  gum,  to  the  film  side  of  a  negative  which 
has  previously  been  rubbed  with  wax,  paralliu,  or  the  like. 
The  sheet,  having  been  coated  whh  gum,  is  painted  over 
with  a  sensitive  layer  or  film  of  an  asphalt  or  chrome 
gelatin  solution  of  suitable  colours,  cirrcsponding  with  the 
local  tones  of  the  negative,  and  is  then  exposed  to  light,  a 
copying  frame  being  unnecessary.  After  developing  and 
drying,  the  picture  is  drawn  otf  the  negative  and  transferred 
in  the  ordinary  way  to  cardboard. — L.  A. 

Lithiigraphic   Printiiig,  and  for  Photographic  Printing; 

Surfaces  for    Transferred   ,  and  Process  for    the 

rmducfion   thereof.      A.    Duffek,    Vienna.     En".     Pat 
24,127,  Dec.  4,  1899.  " 

A  coNCENTKATED  aqucous  solution  (about  10  per  cent, 
strength)  of  gelatin,  gum,  or  Cologne  plue,  is  mixed  with 
"  Carrara  cement  or  barium  carbonate  "  to  form  a  paste, 
which  is  then  spread  in  a  thin  layer  upon  a  backini'  of 
paper,  metal,  leather,  or  wood,  and  subsequently  hardened 
b>  means  of  a  mixture  of  alum  solution  and  formalde- 
hyde. It  is  claimed  that  the  surfaces  thus  produced  harden 
very  rapidly,  and  can  be  easily  grained,  a  much  deeper 
grain  being  attainable  than  by  the  existing  processes,  and 
one  that  cannot  easily  be  defaced. — L.  A. 

F  2 
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Films  [of  Lfuil  Sulphide]  on  Plate  Glass  and  other  Tran- 
sparent  /ladies  ;   Production   of  .     J.    E.    ReyiKiMs 

ani  G.  U.  Grubb,  Dublin.     Eiig.  Fat.  4420,  Marohl,  1901. 

The  patentees  claim  the  production  of  uniform  amorphous 
transparent  reflectiui^  films  on  plate  glass  and  other  trans- 
parent bodies  by  a  process,  which  is  substantially  as 
follows: — A  solution.  A,  contains  15  grms.  of  thiourea  in 
1  litre  of  water;  solution  B  contains  in  1  litre,  75  grms.  of 
(wet)  well-washed  freshly  precipitated  lead  tartrate  and 
40  grms.  of  caustic  soda.  Four  vols,  of  A  are  mixed  with 
6  voir,  of  water,  about  y^  vol.  of  B  is  then  added ;  the  glass 
to  be  coated  is  heated  in  this  mixture  at  140°  F.  until  the 
liquid  acquires  a  dark  sherry  colour,  2  vols,  of  B  are  then 
added,  and  the  vessel  placed  in  a  water-bath  at  120°  F.  and 
allowed  to  cool.  The  transparent  body  obtained,  which 
can  both  reflect  and  transmit  light,  is  also  claimed. 

—A.  C.  W. 

Photographic  Prints  ;  Process  for  Obtaining .     C.  D. 

Abel,  London.    From  The  Actien-Gesellschaft  fiirAnilin- 
Fabrikation,  Berlin.     Eng.  Pat.  5879,  March  20,  1901. 

The  process  claimed  is  the  modification  of  th.it  described 
in  Eng.  Pat.  12,313,  1900  (this  Journal,  1901,  608),  which 
consists  in  employing  an  aqueous  solution  of  two  or  more 
organic  compounds  capable  of  being  oxidised  by  chromium 
dioxide.  These  compounds  may  enter  into  reaction  siniul- 
ianeously  or  separately,  thus  producing  a  single  dyestuff 
or  a  mixture.  For  example,  /i-phenylenedi.amine,  pyro- 
catechol,  and  p-aminophenol  hydrochloride  give  the  shade 
of  a  platinotype. — A.  C.  W. 

XXir.-EXPLOSIVES,  MATCHES,   Etc. 

Wind-Proof  Matches;     Manufacture    of  .       F.     M. 

Garber.       Technnloo-,  1901,  4     2;    through  Ohem.-Zcit., 

1902,26,  [12],  Hep.  34. 
Two  mixtures  are  prepared  separately :  (!)  Gum  Senegal, 
G.J  parts;  bone  glue,  25  parts;  dissolved  in  water,  235 
jiaits;  Id  this  being  added  powdered  potassium  chlor.ite, 
275  parts  ;  powdered  glass,  CO  jiarts  ;  gypsum,  25  parts  ; 
zinc-white,  25  parts ;  and  umber,  55  parts.  (2)  Wheat 
btarch,  75  parts ;  boileil  in  water,  57  parts ;  amorphous 
phosphorus,  G  parts ;  cascarilla  root,  80  parts ;  dry  sifted 
sawdust,  50  parts.  These  two  compositions  are  6nally 
mixed  together  and  run  through  an  ordinary  paint  mill. 
The  wooden  matches  are  then  dipped  into  it  to  a  depth  of 
2-5  em.,  dried  thoroughly,  and  tipped  with  the  usual 
.Swedish  igniting  composition. — F.  H.  L. 

English  Patent. 
Matches  ;  Machines  for  Making .  H.  H.  Lake,  Lon- 
don. From  F.  Blake,  Passaic,  U.S.  A..  Encr.  Pat.  17,628, 
Sept.  3,  1901. 
The  machine  claimed  is  characterised  by  rotary  cutters, 
which  cut  a  strip  of  veneer  into  splints,  the  strip  being  cut 
from  a  roll  by  a  knife  moving  transversely  to  it ;  and  a 
dipping  fr.tme,  consisting  of  opposite  plates  with  interlock- 
ing lingers,  movable  beneath  the  cutters  and  placed  to 
receive  the  splints.  Two  sheets  of  drawings  accompany  the 
specification. — A.  C.  \V. 

United  States  Patents. 

Powder ;  Scmi-Smokelcss .     P.  G.  Stirc,  Seymour, 

U.S.A.     U.S.  Pat.  691,919,  Jan.  28,  1902. 
The  explosive  consists  of  prussiate   of  potash   (12  parts), 
chlorate  of  potash  (10  parts),  dry   grain   meal  (2  parts)! 
sawdust  (1  part).— G.  W.  McI). 

Nitrocellulose.  I).  Bacbrach,  ]Jaltimore,  U.S.A. 
U.S.  Pat.  692,102,  Jan.  28,  1902. 
The  claim  is  for  "a  nitrocellulose  or  similar  compound 
protected  against  corrosive  chemical  action  b^-  the  addition 
of  graphite  .and  bitumen."  To  the  ordiiiarv  celluloid 
mixture,  consisting  of  pyroxylin  and  camphor,  is  added 
about  10  per  cent,  or  more  of  graphite  or  bitumen,  tlie 
former  predominating  when  it  is  desired  that  the  surface 
should  resist  corrosive  chemicals,  the  latter  when  pliability 
is  more  essential.— G.  W.  JMcD. 


Gunpowder ;  Method   of   Treating   .     F.   W.   Jones, 

Barwick,    England.     U.S.    Pat.    692,142    and    692,143, 
Jan.  28,  1902. 

See  Eng.  Pat.  15,553,  1898  ;  this  Journal,  1899,  858. 

-  G.  W.  McD. 
Fire-Cracker.     A.  Delgronde,  Petersburg,  U.S.A. 
U.S.  Pat.  692,769,  Feb.  4,  1902. 

The  claim  is  for  a  "  fire-cracker  containing  a  charge  of 
powder,  a  charge  of  illuminating  material  separated  there- 
from by  a  non-combustible  substance,  and  a  holder 
embedded  in  the  said  substance  and  in  the  powder,  and 
containing  a  whistling  compound  (picrate  of  potash),  the 
illuminating  material  operating  to  ignite  the  said  compound, 
and  the  latter  to  ignite  the  powder." — G.  W.  McD. 

Pyrotechnic  Compound.     A.  Delgrande,  Petersburg,  U.S..'V. 
U.S.  Pat.  692,7  70,  Feb.  4,  1902. 

The  composition  claimed  consists  of  picric  acid  (20  parts), 
saltpetre  (70  parts),  magnesium  carbonate  (5  parts),  dis- 
solved glue  (5  pans),  Paris-green  (3  parts),  powdered 
gunpowder  (4  parts).  The  above  are  mi.xed  with  boiling 
water  to  a  pasty  mass,  the  excess  of  water  pressed  out,  and 
the  parte  dried  and  granulated. — G.  \V.  McD. 


XXIII.-ANALYTICAL  CHEMISTRY. 

INORGANIC-  QUALITATIVE. 

Organic  Matter  ;  Destruction  of ,  m  Testing  for  Phos- 
phorus, Arsenic,  and  Toxic  Metals.  M.  G.  ileillere. 
J.  Pharm.  Chim.,  15,  [3],  97—99. 

Gautieu  effected  an  almost  complete  destruction  of 
organic  matter  by  employing  nitric  and  sulphuric  acids 
alternately.  Pouchet  has  shown  what  portions  may  be 
destroyed  by  the  use  of  potassium  bisiilphate.  The 
author  states  that  it  is  possible  to  obtain  in  two  hours  the 
complete  destruction  of  250  grms.  of  organic  substiince  by 
moditying  the  details  of  the  above  methods. 

.V  mixture  of  100  e.c.  of  sulphuric  acid  .and  400  c.e.  of 
nitric  acid  is  prepared.  250  grms.  of  orgauic  matter  divided 
into  small  pieces  are  placed  in  a  porcelain  dish  of  3  to  4  litres 
capacity,  with  5  grms.  of  potassium  suljihatcand  100  e.c.  of  the 
acid  mixture.  The  dish  is  carefully  warmed  until  liquefac- 
tion is  complete.  The  delivery  of  the  rema'nder  of  the  acid 
mixture  is  regulated  in  such  a  manner  as  to  add  the  next 
200  c.e.  in  one  hour,  and  the  final  ]iortion  so  as  not  to  cause 
too  great  ebullition,  with  c(uisequent  loss  of  acid.  LTnder 
these  conditions,  the  destruction  of  organic  matter  proceeds 
very  rapidly.  From  time  to  lime,  1  c.e.  of  the  liquid  is 
taken  and  evaporated  to  dryness  in  a  small  capsule  ;  if  the 
product  blackens,  more  acid  must  be  added.  The  operation 
being  finished,  the  he.tt  is  increased  in  order  to  separate 
the  greater  part  of  the  acid,  but  finally  a  few  drops  more 
of  the  acid  mixture  are  added  about  the  centre  of  the  mass 
in  order  to  complete  the  oxidation. 

This  method  makes  it  possible  to  estimate  the  total 
phosphorus  in  various  organic  products,  milk,  grain,  vege- 
table and  animal  tissues,  &c.  It  can  also  be  applied  to  the 
estimation  of  lead,  arsenic,  mercury,  copper,  and  zinc. 

— C.  T.  T. 

INORGANIC— QUANTITA  TIVE. 

Cyanide  Solutions  containing  Copper  ;   Titration,  Use,  and 
Precipitation  of .     W.  H.  Virgoe. 

Sec  under  X.,  page  348. 

ORGANIC— QUALITATIVE. 

"  While  Spirit."     A.  and  P.  .\ndcnard.     J.  Pharm.  Chim., 
15,  [3],99— ICl. 

The  authors  state  that  the  adulteration  of  turpentine  by 
petroleum  is  on  the  increase  in  France,  six  samples  out  of 
nine  submitted  to  them  being  thus  adulterated.  The 
petroleum  used  for  this  purpose  is  sent  from  America 
under  the  name  of  "  white  spirit." 

It  is  a  colourless  liquid,  with  blue  fluorescence.  .Sp.  gr.  at 
15°  C.,0-807  ;  optical  rotation  -  l°-2  in  a  200mm.  tube.     It 
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commences  to  toil  at  150°  C,  continuing  to  IGO".  From 
this  point,  with  the  thermometer  immersed  in  thn  liquid,  a 
regular  elevation  of  temperature  occurred  up  to  305°  C. 
The  distillation  residue  at  this  point  ropressnted  43  per 
cent,  of  the  original  volume  ;  it  was  slightly  yellow,  aM<l 
had  an  empyreumatic  odour  in  which  the  odour  of  petroleum 
was  distinctly  apparent ;  it  produce<l  a  deviation  of  only 
-  0°-2. 

The  employment  of  "  white  spirit  "  in  the  adulteration  of 
turpentine  should  have  the  following  results  : 

A  more  or  less  jironouneed  blue  fluorescence  ;  an  appreci- 
able lowering  of  the  rotatory  power  ;  incomplete  vaporisation 
at  the  ordinary  temperature;  a  marked  increase  in  the 
volume  of  the  residue  from  distillation. 

The  characters  were  compared  in  the  samples  with  the 
following  results  : — 


Deviation 

of  the 
Pi-oduct. 


Kind. 

Specific 
Gravitv  at 

15°. 

Per- 
centa«e  of 
Residue  at 

205". 

Wliite  spirit  .... 

0-807 

■12 

Pure  turpentine. 

0-S71 

6 

Adulterated 

sample 

0-861 

16 

"          >. 

0-8G0 

19 

0-865 

17 

!• 

0-861 

•21 

»                             J» 

0-863 

IS 

.. 

0-867 

li) 

It  is  remarkable  that  the  deviation  of  the  distillation 
residue  is  stronger  for  the  adulterii'ed  samples  than  for 
the  pure  substance,  when  the  contrary  would  be  deduced 
from  their  respective  components.  Also  the  volume  of  the 
residue  does  not  give  the  exact  proportion  of  the  added 
petroleum  -,  but  the  notable  increase  in  volume  is  a  good 
indication  of  the  presence  cf  "  white  spirit  "  or  analogous 
substances. 

In  order  to  determine  accurately  the  amount  of  the 
adulteration,  it  is  necessary,  .after  having  determined  the 
physical  constants  of  the  sample,  to  destroy  the  tcrebene 
hydrocarbons  with  fuming  nitric  acid  by  Aignan's  method. 
The  petroleum  remains  unaltered  or  nearly  so;  it  can  then 
be  easily  identified. — C.  T.  T. 


Erratum  :— This  Journal,  1902,  280,  col.  1,  1.  37  and 
1.39  from  top,  for  "  phenolphthalin"  »ea(/ "  phenolphtha- 
Icin." 

ORGANIC— QUANTITA  TIVE. 

Turhey-Red   Oil;  Aiiali/sis  of .     W.  Herbig.     Chem. 

liev.   ilber    die     Fett-  und   Harz-Ind.,     1902,     9,    [1], 

5—8. 
Falli/  -  sulphuric  Acids.  —  Satisfactory  results  are  ob- 
tained in  the  determination  of  these,  by  boiling  sulphated 
oils  with  dilute  hydrochloric  acid  under  .in  inverted 
condenser.  About  4  grms.  of  the  sulphated  oil  ("  acid 
oil")  are  weighed  into  an  Krleumeyer  flask  and  boiled, 
with  frequent  shaking,  with  30  c.c.of  dilute  (1;5)  hydro- 
chloric acid  during  about  40  minutes.  The  contents  of  t!;e 
flask  are  then  allowed  to  cool,  poured  into  a  separating 
funnel,  treated  with  ether,  the  aqueous  solution  removed, 
and  the  ethereal  solution  washed  three  times  with  a  small 
quantit}'  of  water  each  time.  After  the  ether  has  been 
expelled  from  the  aqueous  solution  and  washings  by  heating 
on  the  water-bath,  the  sulphuric  acid  is  estimated  by 
precijutation  with  barium  chloride.  The  results  accord 
with  those  obtained  by  decomposing  the  sulphated  oil  under 
pressure. 

Glycerin. — After  precipitating,  as  described,  the  sulphuric 
acid,  the  aqueous  solution  maybe  used  in  the  determination 
of  the  glycerin  which  has  been  separated  from  the  sulphated 
oil.  To  this  end,  the  barium  sulphate  is  filtered  oft'  and  the 
barium  removed  from  the  filtrate  b}'  the  addition  of 
sulphuric  acid.  The  solution  is  then  neutralised  with  pure 
caustic  potash,  diluted  to  500  e.c,  and  a  measured  volume 
taken  for  the  estimation   of  the  glycerin,  preferably  by  the 


Benedikf-Zsigmondy  method.  The  quantity  of  glycerin 
found,  however,  especially  when  the  sulphated  oil  has  been 
decomposed  by  mineral  acid  under  pressure,  is  greater  ihan 
is  theoretically  obtainable  from  pure  triolein.  Further 
research  is,  therefore,  necessary  to  elucidate  the  reaction 
which  takes  place. 

The  author  finds  that  on  boiling  a  fatty  oil  with 
dilute  hydrochloric  acid,  hydrolysis  into  glycerin  and  fatty 
acid  occurs  to  some  extent. 

Total  Fatty  Matters — The  simplest  method  for  the 
estimation  of  these  is  the  Finsler-lireiul  method.  30  gems, 
of  the  Turkey-red  oil  to  be  tested  are  placed  in  a  narrow- 
necked  flask  of -210 — 250  c.c.  capacity,  the  neck  of  which  in 
graduated  in  yjlh  c.c.  divisions,  100  c.e.  of  water,  and  25  e.c.  of 
dilule  sulphuric  acid  are  added,  and  the  flask  is  then  heated 
until  the  oily  layer  which  forms  is  perfectly  transparent, 
A  hot  solution  of  common  salt  or  sodium  sulphate  is  then 
added  to  bring  the  oily  layer  into  the  neck  of  the  flask. 
,\fter  half-au-hour  the  volume  of  this  is  observed.  Kach  eTc. 
of  it  corresponds  with  3  per  cent,  of  fatty  matters.  A  coirec- 
tion  should  b_'  m.iile  on  account  of  the  variation  in  dcnsitj-  of 
the  latter.  The  author  found  in  three  samples  '.ariations 
from  0-9435  to  0-9480.  He  suggests  0-945  as  an  average 
density. — E.  B. 

Wine  ,-  New  Apparatus  for  the 
Determination     of      Volatile 

Acids   in    .      G.    Sellier. 

Ann.  Chim.  anal,  appl.,  6, 
451.  Chem.  Centr.,  1902,  1, 
[6],  372. 
The  construction  of  the  appa- 
ratus is  shown  in  the  diapram. 
10  c.c.  of  the  wine  arc  placed 
in  the  upper  flask,  and  50 — 
GO  e.c.  of  distilled  water  in  the 
lower  one.  The  water  is  boiled 
briskly  fill  only  about  5  e,c.  are 
left,  when  the  flame  is  removed. 
As  the  apparatus  cools,  the  wine 
is  drawn  over  from  the  upper 
flask  into  the  lower  one  ;  the 
former  is  rinsed  with  a  few  c.e. 
of  water,  and  the  liquid  titrated 
in  the  usual  manner. — A.  .S. 


Benzene  and  Alcohol  in   Denatured  Spirit  ;  Determination 

of .     O.  Saare  and  H.   Ilanow.     Zeits.  Spiritusind., 

1902,25,  [7],  68. 
Tni5  spirit  examined  was  that  employed  for  propelling 
motors,  and  contained  a  ccrliin  proportion  of  benzene. 
10  c.c.  of  the  spirit  were  shaken  in  a  Rose's  tube  with 
30  c.c.  of  a  50  per  cent,  solution  of  calcium  chloride  ;  the 
volume  of  the  undissolved  benzene  was  then  read  oflF.  The 
alcohol  was  determined  by  extracting  25  c.c.  of  the  spirit 
with  75  c.c.  of  calcium  chloride  solution  in  a  separ.ating 
funnel.  After  washing  the  residue  repeatedly  with  calcium 
chloride  solution,  the  extracts  were  mixed  and  100  c.c. 
were  distilled  for  the  estimation  of  the  alcohol.  The  saaiple 
of  motor  spirit  was  thus  found  to  contain:  benzene,  10; 
.alcohol,  73;  and  water  (by  difl'erence)  17  per  cent,  by 
volume.  The  accuracy  of  the  benzene  determination  was 
confirmed  by  the  analysis  of  artificial  mixtures. — J.  F.  B. 

Elhi/l    Alcohol    in    Fusel     Oil;     Determination    of  . 

O.  Saare  and  H.   Hanow.     Zeits.  .Spiritusind.,  1902,   25, 
[7],  G8. 

Ckudk  fusel  oil  when  shaken  in  a  Ko?c's  tube  with 
three  times  its  volume  of  a  calcium  chloride  solution  of 
1-225  sp.  gr.  ought  to  show  not  less  than  75  per  cent,  of 
real  fusel  oil  (insoluble),  the  remainder  being  ethyl  alcohol 
and  water.  The  following  method  is  proposed  for  the 
determination  of  the  ethyl  alcohol  :— 50  c.c.  of  the  crude 
fusel  oil  are  shaken  in  a  separating  funnel  with  100  c.c  of 
the  above  calcium  chloride  solution.  After  running  off  the 
latter,  the  residual  oil  is  washed  twice  with  50  c.c.  of  the 
calcium  chloride  solution  each  time.  The  extract  and 
washings  are   then   mixed   and   100  c.c.  are   submitted   to 
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distillatioD.  The  volume  of  the  ethyl  alcohol  can  then  be 
calculated  from  the  specific  gravity  of  the  distillate.  A 
sample  of  crude  fusel  oil  showed:  fusel  oil,  71  "0;  ethyl 
alcohol,  I4'i)  and  water  (by  difference)  14-1  percent,  by 
volume.  The  accuracy  of  the  method  was  proved  by  adding 
known  quantities  of  ethyl  alcohol  and  of  water,  and  the 
above  percentage  of  w.ater  was  confirmed  by  extraoting;  the 
fusel  oil  aud  ethyl  alcohol  with  chloroform  in  a  Rose's  tube. 

—J.  F.  B. 

n'ndr;  Determination  of  Organic  Matter  in .     G.  de 

Kidder.  Rev.  intern,  falsific,  14,  149.  Chem.  Centr., 
1,  [6],  373. 
The  author  describes  experiments  showing  that  by  oxidi- 
sing iu  alkaline  solution  according  to  the  Schulze-Tromms- 
dorf  method,  the  presence  of  chlorides  does  not  interfere, 
as  is  the  case,  according  to  Dujk  (this  Journal,  1901,756), 
wheu  the  Kubel-Tiemann  method  of  oxidising  in  acid 
solution  is  used. — A.  S. 

Cinchona  Bark;  Assay  of  the  Tincture  of .     F.  H. 

Alcock.    Chem.  and  Druggist,  1902,  60,  [1148],  110. 

Tub  author  proposes  a  modification  of  the  B.P.  process  for 
the  assay  of  tincture  of  cinchona  bark,  and  also  for  the 
assay  of  the  marc. 

Tincture. — lu  c.c.  are  mixed  with  0-2—1  grm.  of  potas- 
sium hydroxide  and  the  alkaloid  extracted  with  20  c.c.  of 
benzolated  amyl  alcohol,  the  residue  being  washed  with  a 
further  10  c.c.  of  the  solvent.  The  official  process  is  then 
followed.  It  is  stated  that  by  this  method,  all  emulsification 
is  avoided,  the  separation  being  clear  and  well  defined. 
Chloroform  may  be  used  for  extracting  the  alkaloids. 

Marc. — 5  grms.  are  triturated  in  a  mortar  with  10  c.c.  of 
alcohol  and  5  grms.  of  caustic  potash,  and  after  standing  for 
20  minutes,  the  mixture  is  extracted  with  benzolated  amyl 
alcohol  and  the  analysis  proceeded  with  according  to  the 
b.l'.  directions. — A.  S. 


XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

Radio-Active  Thariuni.     K.  X.  Hofniann  and  F.  Zerbau. 
Ber.,  35,  [2],  531—533. 

Thorium  preparations,  exhibiting  radio-activity,  have  been 
described  by  Hofmann  and  (Strauss  (this  Journal,  1901,  76, 
&e.)  and  others.  The  authors  having  found  that  the 
activity  of  thorium  compounds,  derived  from  broggerite  and 
pitchblende,  was  increased  on  fractional  precipitation  with 
various  reiigents,  it  was  hoped  that  the  active  substance 
would  be  isolated  by  repeated  fractionation.  When,  how- 
ever, the  most  active  preparations,  in  the  form  of  oxide,  had 
been  kept  in  closed  vessels  for  five  months,  it  was  found 
that  their  activity  had  fallen  off  greatly;  they  had  hardly 
any  appreciable  effect  upon  a  photographic  [date,  and  but 
slightly  influenced  the  rapidity  of  the  electroscopic  discharge. 
It  must  therefore  be  concluded  that  thoria,  derived  from 
these  minerals,  possesses  only  an  induced,  aud  uot  a 
primary,  activity.  The  origiual  induction  was  found  to  be 
due  to  uranium  conttiiued  in  the  mineral.  Thoria  obtained 
from  uranium-free  Brazilian  sand  was  quite  iuactive ;  it 
became  strongly  active,  however,  wheu  left  for  some  time 
in  contact  with  weakly  active  uranium  compounds.  The 
radio-activity  of  various  thorium  preparations  was  observed 
to  vary  in  degree  according  to  the  proportion  of  uranium 
in  the  minerals  from  which  they  were  obtained.  (See  also 
this  Journal,  1902,  143  and  196.)— H.  B. 

Cerium    Group;     The    Metals  of  the .     H.  Behrens. 

Archives   neerland.  sc.  exact,    et   nat.,  6,    [21,    67 — 93. 
Chem.  Centr.,  1002, 1,  [5],  296. 

The  author  first  describes  the  characteristic  properties  of 
the  metals  of  the  cerium  group,  and  refers  to  the  uncertainty 
as  regards  their  positions  in  the  periodic  system.  He 
recommends,  as  a  preliminary  to  the  re-determiuation 
of  the  atomic  weights  of  the  several  metals,  the  careful 
micro-chemical  examination  of  as  many  as  possible  of  their 
crystalline  compounds.  He  then  describes  the  erystalliue 
salts  —  formates,  oxalates,  succinates,  henzoates,  salicylates 


—  of  the  different  metals,  and  discusses  and  criticises  the 
various  methods  which  have  been  proposed  for  their 
separation.—  A.  S. 

Nitric  Acid  on    Metals;    Action   of .     A.   J.    Ewart. 

Nature,  65,  128.     Pharm.  J.,  1902,  68,  [1649],  82. 

CONTKAUV  to  the  statements  usually  given  in  text-books 
with  regard  to  the  action  of  nitric  acid  on  metals,  the 
author  finds  that   under  certain  conditions  of  temperature, 

I  and  dilution  of  acid,  hydrogen  is  produced.  For  example, 
if  magnesium  be  added  to  cold  dilute  nitric  acid  (^-i),  an 
active  evolution  of  uearly  pure  hydrogen  takes  place  at  first, 
though  as  the  solution  becomes  warm,  and  the  percentage 
of  magnesium  nitrate  increases,  the  production  of  hydrogen 
rapidly  diminishes. 

At   low  temperatures  (below  -10°  C),  strong  nitric  acid 

I  is  without  action  on  metals  (copper,  zinc,  magnesium),  and 
on  allowing  the  temperature  to  rise  slowly,  little  or  no 
action  occurs  until  a  certain  point  is  reached,  when  a  sudden 
and  violent  reaction  takes  place,  with  an  abrupt  rise  of 
temperature.      The  critical  point  for  this   violent   reaction 

j   varies  with  diflFerent  metals  ;  for  zinc,  it  lies  between  0'  aud 

J   2°C.;    for  magnesium  between   17^  and  19°  C;    and  for 

!  copper  between  19°  and  21°  C. — A.  S. 

lied  Phosphorus.     B.  Schenck.    Ber.,  35,  [2],  351— 358. 

Red  and  yellow  phosphorus  are  regarded  by  Ostwald  as 
dimorphous  modifications,  while  Schaum,  Wegscheider,  and 
Kaufler  regard  both  forms  as  chemical  isomers,  red  phos- 
phorus being  held  by  them  to  be  a  polymerisation  product 
of  the  yellow  variety. 

The  results  of  the  author's  experiments  go  to  show  that  the 
transformation  of  yellow  phosphorus  into  the  red  variety  is 
a  bimolecular  reaction,  two  molecules  of  the  yellow  variety 
going  to  form  one  molecule  of  the  red,  aud,  from  the  results 

'   obtained,  the  formula  of  the  red  phosphorus  molecule  may 

I  be  inferred  to  be  (P4);  =  Pg. 

The  red  phosphorus  obtained  by  the  author  is  of  a  bright 
red  colour,  similar  to  cinnabar.  The  difference  in  colour 
between  it  and  the  commercial  article  is  very  probably  due 
to  its  very  much  finer  state  of  subdivision. — H.  F.  C.  G. 

Boron  Nitride.     L.  Woeser  and  W.  Eidmann.     Ber.,  35 
[2],  535— 539.  ' 

Whk.s  boron  nitride  is  prepared  by  heating  a  mixture  of 
borax  and  ammonium  ehloride,  or  by  heating  borax  in 
ammonium  chloride  vapour,  the  yield  is  small — in  the 
former  case  owing  to  volatilisation  of  the  ammonium 
chloride,  and  in  the  latter  because  the  reaction  is  limited  to 
the  surface  of  the  fused  borax.  The  authors  have  effected 
much  higher  conversions  (about  50  per  cent,  of  the 
theoretical)  by  first  mixing  the  borax  with  an  equal 
amount  of  an  infusible,  indifferent  substance,  such  as 
triealcium  phosphate,  dehydrating  the  mixture  in  a  Hessian 
crucible,  aud  then  passing  ammonium  chloride  vapour 
through  the  porous  mass  while  heated  to  redness  in  a 
combustion  tube.  The  essenti.al  reaction  may  be  considered 
to  be:— BA  +  2NH3  =  2BN  +  3H./J. 

If  boric  anhydride  is  heated  in  a  stream  of  ammonia  gas, 
only  a  superficial  formation  of  BX  occurs ;  but  by  first 
mixing  the  boric  anhydride  with  triealcium  phosphate,  the 
authors  obtained  an  aver.age  yield  of  65  per  cent.  The 
reaction  proceeds  slowly  at  the  temperature  of  a  combustion 
furnace,  but  rapidly  in  a  blow-pipe  furnace.  To  obtain 
considerable  quantities  of  the  nitride,  a  mixture  of  one  part 
of  pulverised  boric  anhydride  with  two  parts  of  triealcium 
phosphate  is  dehydrated  by  heating  it  in  a  Hessian  crucible, 
when  a  porous  mass  is  obtained.  "Through  a  perforation  in 
the  crucible  lid,  a  long  earthenware  tube  is  inserted  ;  the 
whole  is  placed  in  a  blast  gas  furnace,  giving  a  temperature  ] 
of  about  1200° — 1400°,  and  aniniouia  gas  is  led  in  in  a 
copious  hut  not  too  rapid  stream.  After  cooling,  the  mass 
is  ground  iuto  a  cream  with  water  aud  boiled  W'ith  dilute 
HCI  to  extract  the  triealcium  phosphate  ;  it  is  washed  by 
decautation  with  acidified  water,  and  then  washed  on  a  filter 
with  cold  water  until  free  from  acid.  Finally,  it  is  spread 
on  a  porous  plate  and   dried  at  the  room  temperature  in  a 
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vacuum  desiccator.     Of  the  BjOj,  80  to  90  per  cent,  is  thus 
I'onverteil  iuto  BN. 

The  nitride  is  a  white,  infusible,  amorphous  substance, 
which  is  quiclsly  decomposed  by  boiliiiff,  concentrated  ICOIl 
solution.  It  is  insoluble  in  water,  but  decomposes  slowly  on 
boiling  with  it ;  even  at  ordinary  temperatures  it  suffers  a 
slight  decomposition,  so  that  when  the  damp  preparation  is 
kept  in  a  closed  bottle,  it  gives  a  distinct  smell  of  ammonia 
when  the  bottle  is  opened.  When  the  nitride  is  heated  in 
SO2  or  CO2,  a  slight  reduction  of  the  gas,  with  separation  of 
sulphur  or  carbon,  ensues,  the  formation  of  B3O3  in  both 
cases  preventing  the  further  progress  of  the  reaction.  On 
heating  the  nitride  with  sodium  fluoride  and  concentrated 
sulphuric  acid,  it  is  completely  decomposed,  witli  formation 
of  ammoniam  sulphate  and  volatile  boron  fluoride. — H.  B. 

Hi/droc/en    Selenlde  and  Hydrogen  Sulphide ;  Comparhon 

of  Properties  of .     l)e  Forcrand  and  Fonzes-Diacon, 

Comptes  i?end.,  134,  [5],  281—283. 
The  authors  have  made  determinations  of  various  physical 
constants  of  these  two  substances ;  their  results,  together 
with  those  of  former  observers  where  these  have  obviously 
deserved  confidence  and  have  noi  been  repeated,  are  given 
in  the  following  table  : — 


211°-4 
373° -2 

0-606 
92atm. 
187" -0 
0-S6 
39 -.53 
4230  cal. 
20-01 
1C340  cal. 
273" -35 

■J- 04  vols. 
3-«0      „ 
3-35      „ 

H^e. 

T  :  boiliiig-point  at  760  mm.  (absolute) 
Tc :  critical  temperature 

231" -0 
410" -0 
0-564 

91  atm. 

T";  meltinf^orfreczingpoiiit  (absolute) 
D :  density  of  liquid  at  b.p 

209" -0 
2-13 
38-11 

4740  cal. 

20-52 

C :  beat  of  I'oraiatioii  of  bydi'ate 

t :  tempei'.ature  at  which  hydrate  has 

vapour-pi-essure       of       7i;u      mm, 

(absolute). 

16S20  cal. 
•281" -0 

„    9°-6S 

,                   13°-2 

3-W      „ 
3-31      „ 

„  22°-5 

2-70      „ 

Examination  of  these  figures  shows  that  the  two 
substances  are,  as  was  to  be  expected,  very  closely 
analogous ;  and  comparison  with  the  corresponding  figures 
for  water,  shows  a  very  much  wider  difference.  The 
authors  are  extending  their  observations  to  hydrogen 
telluride.— J.  T.  D. 

Lithium  Antimonide ;  Properties  of  — ■ — ■.  Action  of 
Lithium  ■ammonium  on  Antimony.  P.  Lebeau.  Comptes 
Rend.,  134,  [5],  284-286. 

IjiTUtu.it-AMMONluM  icacts  ou  antiuiouy,  producing  a 
compound  .SbLij,  identical  with  that  obtained  by  electrolysis 
(this  Journal,  1902,261).  The  substance  dissolves  in  liquid 
ammonia,  forming  the  compound  SbLljNHj.  Lithium 
antiinonidc  has  powerful  reducing  properties,  and  (like 
aluminium  antimonide)  melts  at  a  temperature  above  the 
melting-point  of  either  of  its  constituents. — J.  T.  U. 

Hydro.ryisopropylhi/pophosphorous  Acid.     0.  Marie. 
Comptes  Rend.,  134,  [.5],  286—288. 

The  author  has  prepared  this  acid  in  the  pure  state  (see  this 
.lournal,  1901,  944)  and  examined  some  of  its  salts  and 
esters.  It  appears  to  be  a  monobasic  acid,  analogous  to  the 
bydroxybenzylhypophosphorous  acid  of  Ville,  and  to  have 
the  constitution  (CH3)2C(OH).PO(OH)H.— J.  T.  D. 

Veratrot ;  Action  of  Nitric  Acid  on  Trihuloqen  Derivatives 
of .     H.  Cousin.     Comptes  Rend.,  134,"  [.')],  290 — 291. 

FcMiNG  nitric  acid  reacts  on  the  trichloro-  or  tribromo- 
derivative  of  veratrol  (the  dimethyl  ether  of  pyrocatechol) 
to  form  a  nitro-substitution  'compound  of  formula 
( „R3NO;(OCH3);,  where  R  stands  for  CI  or  Br.  The 
trihalogen  compounds  thus  behave  like  the  dihalogen 
compounds,  and  quite  differently  from  the  tetrahalogen 
compounds,   which    give    tetrahalogen    orthoquinones,   by 


saponification  of  the  ethereal  groups  and  oxidation  of  the 

resulting  phenolic  hydroxyl  groups.  These  trihalogen 
mononitroveratrols  give  no  colour  reaction  with  ferric 
chloride  (phenolic)  or  caustic  potash  (quinonic).  The 
corresponding  monomethvl  compound,  trihalogcn-gnaiaeol, 
also  behaves  quite  differently  with  nitric  acid,  forming 
quinonic  derivatives  of  dipbenyl,  which  contain  no  nitrogen. 

J.  T.  I). 


the    Germination    of 
P.   Maze.      Comptes 


Fatty    Matters  into    Sugars   durinj 

Seeds;   Transformation  of  . 

Rend.,  134,  [5],  309-31'!. 

The  author's  results  show  that  the  digestion  of  fatty 
matters  in  seeds  during  germination  proceeds  by  progressive 
fixation  of  oxygen  with  probably  a  slight  loss  of  carbon, 
resulting  finally  in  sugars. — J.  T.  1). 
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Class  List  and  Index  op  the  Periodic.il  Publications 
IN  THE  Patent  Office  Librabt.  [Patent  Office  Library 
Series,  No.  8.]  [Bibliographical  Series,  No.  5.]  Dar- 
ling and  Son,  Ltd.,  34-40,  Bacon  Street,  London,  E. 
Published  at  the  Patent  OBice,  25,  Southampton  Build- 
ings, Chancery  Lane,  London,  W.C.     1902.     Price  fid. 

Small  handbook  in  pamphlet  form.  It  is  divided  into  three 
sections  :  (o)  An  abstract  of  the  classification  adopted ; 
(fc)  a  classified  catalogue ;  (c)  a  brief  alphabetical  title 
index  ;  it  further  contains  preface,  158  pages  of  matter,  and 
the  index  referred  to  under  (c). 

An  Introduction  to  Chemistkt  and  Physics.  Volumes 
I.  and  II.  By  W.  H.  Pericin,  Juu.,  Ph.D.,  F.R.S.,  and 
Befan  Lean,  D.Sc,  B.A.  (Loud.).  Macmillan  and  Co., 
Ltd.,  London.  1901.  Price  'is.  each.  The  Macmillan 
Company,  New  York. 

Vol.  I. — Small  8vo  volume,  containing  prefaces,  table  of 
contents,  193  pages  of  subject-matter,  four  pages  of  exami- 
nation papers,  two  pages  devoted  to  practical  examinations, 
and  five  to  answers.  An  alphabetic  index  ends  the  work. 
There  are  100  illustrations. 

Vol.  II.  contains  1 83  pages  of  subject-matter,  illustrated 
with  67  wood  engravings.  Then  follows  a  series  of  Public 
Examination  Papers  in  Chemical  and  Physical  Science, 
pages  184  to  194  ;  an  Appendix  devoted  to  Laboratory 
Fittings,  p.agcs  195  to  203  ;  Notes  on  Apparatus,  204 — -207  ; 
Answers  to  Examination  Questions,  208 — 209 ;  and  the 
Alphabetical  Index. 

Enztmes    and    their     Applications.       By    Dr.     Jean 

Effront,  Professor  in  the  New  Uoiversity  in   Brussels 

and  Director  of    the   Fermentation   Institute.      Pluglish 

Translation  by  Samuel  C.  Prescott,  S.B.,  Instructor  iu 

Industrial  Biology,  Massachusetts  Institute  of  Technology, 

Boston.      Vol.   I.  The   Enzymes   of  the  Carbohydrates. 

The    Oxydases.     John    Wiley   and    Sons,    New    York, 

U.S.A.      1902.       Price   12s.  Gd.      Chapman    and    Hall, 

London. 

8vo  volume,  containing  author's  preface  and   translator's 

note,   table   of    contents,  318    pages  of   subject-matter,   a 

table   of   bibliography,  and   the   alphabetical   index.     The 

subject  receives  the  following  treatment  :- 

I.  Work  of  the  Living  Cell.  Definition  of  Enzymes. 
II.  General  Properties.  III.  Action  of  Diastases.  IV. 
Individuality  of  Enzymes.  V.  and  VI.  Sucra.se.  VII. 
Fermentation  of  Molasses.  VIII.  Amylase.  IX.  Chemical 
Work  of  Amylase.  X.  Amylase  of  Different  Scmrces. 
XI.  Industrial  Applications  of  Amylase.  XII.  Role  of 
Amylase  in  the  Brewery.  XIII.  Manufacture  of  Maltese. 
XIV.  Primary  Fermentation.  XV.  R61e  of  Amylase  in 
the  Distillery.  XVI.  Quantitative  Study  of  Malt.  XVII. 
JIahase.  XVIII.  and  XIX.  Industrial  Applications  oi 
JNIaltase.  XX.  Enzymes  of  Carbohydrates.  XXI.  Fer- 
ments of  Glycerides  and  Glucosidee.  XXII.  Zymase. 
XXIII.  Oxydases. 
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CraUe  iRrporl. 

I.-GENERAL. 

BoATiU  OP  TU4DE  Notice. 
Feb.  28,  1902. 
•  Tlie  Board  of  Trade  desire  to  suggest  that  British 
mauufacturers  and  traders,  who  wish  to  obtain  any  special 
information  relating  to  trade  in  foreign  countries,  should, 
before  addressing  His  Majesty's  Consular  Officers,  make 
inquiry  at  the  Commercial  Intelligence  Branch  of  the 
Board  of  Trade  (50,  X-arliament  Street,  S.W.).  By  taking 
this  course,  much  delay  will  be  avoided,  in  cases  in  which 
th(^  Intelligence  Branch  is  already  in  possession  of  the 
required  information ;  whilst,  in  other  cases,  steps  will  at 
ouce  be  taken  to  forward  the  questions  to  the  proper 
quarter. 

III.— TAR  PRODUCTS,  PETROLEUM,  Etc. 

Petroleum  in  Kansas  (United  States). 

Bd.  of  Trade  J.,  Feb.  20,  1902. 

.Vccording  to  the  Engineering  and  Mining  Journal  of 
2.'>th  Jan.,  what  promises  to  be  a  great  oil  field  has  suddenly 
sprung  into  prominence  in  the  vicinity  of  Chanute,  Kansas, 
and  excitement,  at  first  local,  has  extended  rapidly. 

It  is  vastly  superior  in  percentage  of  light  oils  to  Beau- 
mont petroleum — three  or  four  to  one  ;  it  can  be  refined  to 
great  advantage,  and  now  finds  a  ready  sale.  These  wells 
do  not  gu.'ih,  but  yield  a  heavy  flow  under  compressed  air 
pumps,  and  the  superior  quality  of  the  Chanute  oil,  with 
the  extensive  area,  suggests  great  ultimate  possibilities. 

The  oil  sand  is  found  from  "no  to  600  feet  from  the  sur- 
face. Underlying  the  oil  strata,  gas  is  found,  some  wells 
flowing  from  .'5,0(10,000  to  8,000,000  cubic  feet  per  day. 
The  gas  has  been  offered  free  to  manufacturing  plants,  and 
the  oil  is  now  selling  at  from  90  cents  to  1  dol.  25  cents 
(3s.  9d.  to  5s.  2d.)  per  barrel. 

Petrolkum  Prospecting  in  Mexico. 
U.S.  Cons.  Reps.,  Feb.  10,  1902. 

A  law  has  been  issued  to  encourage  prospectiug  for  oil  in 
Me.xico.     Among  its  provisions  are  the  following: — 

The.  Federal  Government  is  authorised  to  issue  con- 
cessions for  the  exploitation  of  deposits  of  petroleum  or 
gaseous  hydrocarbons  in  vacant  or  national  lands.  Permits 
to  explore  may  he  issued  either  to  private  parties,  or  to 
companies,  and  shall  be  good  for  one  year.  During  that 
period,  no  one  but  the  person  or  company  will  be  entitled 
to  prospect  in  the  territory.  Prospecting  permits  will  he 
subject  to  a  tax  of  5  cents  per  hectare,  payable  in  stamps 
on  the  document. 

The  sources  or  wells  discovered  must  each  be  capable  of 
producing  at  least  2,000  litres  (528  galls.)  of  petroleum  per 
day,  or,  in  the  same  time,  20,000  litres  of  gaseous  hydro- 
carbons, suitable  for  fuel. 

The  concessions  for  exploitation  will  be  good  for  10  years. 
Concessionnaires  will  enjoy  the  following  franchises  :— 

The  right  to  export,  duty-free,  the  natural,  refined,  or 
prepared  products  resulting  from  the  exploitatiou. 

The  right  to  import  duty-free,  en  a  single  occasion, 
machinery  to  refine  petroleum  or  gaseous  hydrocarbons, 
and  to  prepare  products  of  all  kinds  having  crude  petroleum 
as  their  base ;  the  necessary  piping  for  this  industry  and 
the  attachments  for  said  piping ;  pumps,  iron  or  wooden 
tanks  ;  iron  or  wooden  barrels ;  gasometers  and  material 
for  the  buildings  destined  for  the  exploitation  of  the 
industry ;  all  these  importations  to  be  subject  to  the  rules 
aud  regulations  to  be  enacted  by  the  Department  of  Finance. 

The  capital  invested  in  the  exploitatiou  of  petroleum 
or  gaseous  hydrocarbons  will  be  free,  for  10  years,  from  all 
federal  taxation,  with  the  exception  of  the  stamp  tax. 

All  the  products  of  the  exploitation  will  be  entitled  to  a 
similar  exemption,  until  they  become  the  property  of  third 
parties. 


The  first  persons  who,  in  any  State,  or  in  the  territories 
of  Topic  and  Lower  California,  discover  deposits  or  wells 
of  petroleum  or  gaseous  hydrocarbons,  provided  that  each 
well  yields  at  least  2,000  litres  every  24  hoiH's,  will  be 
privileged  in  such  form,  that,  for  a  diameter  centering  at 
the  well  where  the  original  discovery  was  made,  and  varying 
in  length  in  proportion  to  the  capital  invested  in  the  dis- 
covery, and  other  expenses  incidental  to  the  commencement 
of  exploitation,  no  other  person  will  be  entitled  to  bore 
wells  or  to  exploit  the  same  products.  The  length  of  the 
diameter  within  which  this  privilege  is  to  be  enjoyed  cannot 
exceed  3  kilometers  (1-8  miles)  and  shall  be  fixed  in  each 
case  by  the  Department  of  Finance,  in  accordance  with  the 
rules  of  practice  that  are  to  be  issued. 

The  privilege  alluded  to  in  the  foregoing  section  will 
hold  good  for  a  length  of  time  proportionate  to  the  capital 
invested  in  the  discover}'  of  the  deposit  or  well  of  petroleum, 
aud  in  the  expenses  incidental  to  the  commencement  of  the 
exploitation.  The  duration  in  q\ie8tion  shall  not  exceed 
10  years,  and  shall  be  fixed  in  each  case  by  the  Department 
of  Finance,  in  accordance  with  the  regulations  mentioned 
in  the  foregoing  section. 

IV.—COLOUlilNG  MATTERS,  Etc. 

Dte-Plants  in  Annam. 

U.S.  Cons.  Reps.,  Vol.  LX  VIII.,  No.  257,  Feb.,  1902. 

Various  kinds  of  dye-plants  are  grown  in  Annam ;  mention 
IS  first  made  of  the  cunao,  or  "false  gambler."  This 
tuber,  found  throughout  the  forests  of  Ancam,  furnishes, 
after  maceration  in  water,  a  yellowish  dje,  somewhat 
approaching  chestnut  in  colour,  used  to  colour  the  cottou 
stuffs  of  which  the  ordinary  clothing  of  the  people  is  com- 
posed. The  value  of  the  cunao  is  from  2.92  dols.  to  3.89 
dols.  per  thousand  head.  It  is  produced  in  sufficient 
quantities  for  home  consumption,  with  a  small  balance  for 
[  export.  In  1 890,  the  exports  of  cunao  was  valued  at  13,821 
,  dols.  Sapan  is  very  commcm  ;  the  infusion  of  the  bark 
gives  an  excellent  colour.  There  are  two  varieties  of  the 
indigo  tree  which  give  a  fine  and  lasting  dye.  The  moun- 
tainous districts  of  the  north  of  Annam  produce  a  sufficient 
quantity  of  lac  for  a  cousiderabie  trade  in  this  article.  There 
remain  to  be  mentioned  Indian  saffron,  gardenia,  and  the 
dang-dang,  ^vhich  all  yield  a  yellow  colour  ;  the  Quercus 
ilex,  of  which  the  macerated  leaves  furnish  ;i  black  dye ; 
the  pastel  employed  for  dyeing  blue ;  the  ctiy  duu  and  the 
tufa  essence,  which  yield  a  red  dye  ;  and,  finally,  the  kien- 
kien,  which  is  very  abundant  in  Hue,  and  the  bark  of  which 
gives,  bj' infusion,  a  red  colour,  which  is  held  in  high  esteem 
throughout  the  district.  These  plants  have  not  hitherto 
contributed  much  toward  the  commerce  and  industry  of  the 
couutry,but  it  is  thought  that  with  perfected  methods,  such 
plants  as,  for  example,  lac  and  indigo,  would  be  of  value  for 
European  consumption. 

VII.— ACIDS,  ALKALIS,  SALTS,  Etc. 

Sulphate  of  CorpEit  Exports  from  Gre.4t  Brit.un. 

Eng.  and  Mining  J.,  Feb.  1,  1902. 

For  the  full  year  1901,  the  exports  of  copper  sulphate 
from  Great  Britain  were  36,016  long  tons,  against  42,900 
tons,  in  1900,  showing  a  decrease  of  6,884  tons,  or  16  per 
cent.,  last  year. 

Salts  Dutv-free  for  Industrial  Purposes  in  France. 
Bd.  of  Trade  J.,  Feb.  20,  1902. 

Three  Decrees  of  the  French  Government,  dated  13th 
December  last,  amend  the  origiu.t.l  regulations  so  far  as 
regards  the  methods  prescribed  for  the  denaturing  of 
salts  for  use  n  the  maimfacture  of  soap,  aud  further  pre- 
scribe the  methods  to  be  adopted  in  the  denaturing  of 
salts  for  use  in  the  manufacture  of  biscuits  and  of  silicate  of 
soda. 

The  Decrees,  in  the  original,  maj'  be  consulted  by  persons 
interested,  on  application  at  the  Commercial  Intelligence 
Branch  of  the  Board  of  Trade,  50,  Parliament  Street,  S.W. 
(Sec  also  this  Journal,  1901,  1039.) 
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nil.— GLASS,  POTTERY,  Etc. 

Lead  Poisoning  in  Earthenware  and  China  Woeks. 

Parliamentanj  Paper,  Feb.  12,  1902. 

A  Parliamentary  paper  has  been  issued,  giving  a  return 
of  the  cases  of  lead  poisoning  reported  as  occurring  in 
t;irthenware  and  china  works,  during  1899,  1900,  and  1901. 
It  also  shows  the  number  of  cases  in  each  month,  with  the 
corresponding  figures  fir  all  other  industries  under  the 
Fjctory  and  Workshop  Acts,  the  number  of  cases  in  the 
>LVcral  classes  of  works,  the  severity  of  the  attacks,  and 
ciiher  details.  Thus,  ia  1899,  the  total  reported  as  occurring 
ill  earthenware  and  china  works  was  249;  in  1900,  it  was 
JUG;  and  106,  in  1901.  As  regards  the  other  industries, 
the  totals  were  respectively  1,009,  S53,  and  7J7.  The  total 
lor  1899  includes  at  least  50  reported  cases  among  house 
I  ainters,  but  the  totals  for  the  two  following  years  do  not 
include  the  cases  of  199  and  1G9  painters,  as  they  were  not 
I  hen  under  the  Factory  and  Workshop  .\cts. 

IX.— BUILDING  MATERIALS,  Etc. 

Artifici-al  Clay  in  Germany. 
U.S.  Cons.  Reps.,  Feb.  7,  1903. 

Artificial  clay  is  receiving  increased  attention  in  Germany. 
This  ceramic  novelty,  which  is  used  for  the  manufacture  of 
artificial  stone,  tiles,  gutters,  &c.,  is  composed  of  sand, 
chalk,  cement,  liquid  glue,  and  petroleum.  The  substances 
are  mixed  in  certain  proportions,  and  a  clay-like  mass  results, 
»  hich  can  be  formed,  and  which  acquires  hardness  on  being 
heated. 

Tiles  are  made  of  it.  They  have  an  even  surface  and 
sharp  edges,  are  fireproof,  resist  weather,  and  absorb  no 
moisture. 

The  clay  is  also  used  for  the  manufacture  of  artificial 
stone.  Tests  of  this  clay  have  been  made  at  the  laboratory 
of  the  Technical  Experimental  Station  at  Charlottenburg, 
with  favourable  results. 

Portland  Ckment  Industry  op  the  United  States. 
Bd.  rf  Trade  J.,  Feb.  27,  1902. 

In  a  volume  recently  issued  by  the  "  Geological  .Survey," 
regarding  the  mineral  resources  of  the  United  States,  for 
1900,  significant  information  is  given  of  the  growth  of  the 
Portland  cement  industry  in  that  country.  At  the  present 
time  the  most  important  of  the  cement  plants  are  established 
in  PennsylTania  and  New  Jersey,  whilst  the  industry  is 
rapidly  becoming  more  extensive  in  Illinois,  iMichigan,  New 
York,  Ohio,  Colorado,  Indiana,  and  Texas.  Other  States  in 
which  preparations  are  being  made  for  the  manufacture  of 
Portland  cement  are  Kansas,  Virginia,  Georgia,  and  West 
Virginia. 

In  1890,  there  were  IG  works  in  the  United  States,  pro- 
ducing over  335,000  barrels.  In  1894,  24  works  produced 
over  789,000  barrels.  In  1899,  36  plants  produced  over 
5,600,000  barrels,  whilst,  in  1900,  there  were  50  works,  pro- 
ducing 8,483,020  barrels,  which  is  more  than  the  total 
domestic  products  and  imports  combined,  in  1899.  The 
average  rate  of  increase  from  year  to  year  has  been  over 
40  per  cent.,  and  the  value  of  the  product,  in  1900,  was 
9,280,000  dols.  The  imports  of  Portland  cement  have 
remained  practically  constant  for  the  past  11  years,  the  ' 
total,  in  1900,  being  2,300,000  barrels.  (See  also  this 
Journal,  1902,  292.) 

X.—METALLURG  Y. 

Manganese  Ore  from  Spain. 

Eng.  and  Mining  J.,  Feb.  7,  1902. 

Exports  of  manganese  ore  from  the  province  of  Huelva, 
Spain,  in  1901,  are  reported  by  the  Revista  Minera  at 
91,672  metric  tons,  against  129,916  tons,  in  1900,  a  decrease 
of  38,244  tons,  or  29-4  per  cent.  Of  these,  in  1901, 
there  were  918  tons  to  Great  13ritain,  2,361  tons  to  France, 
2,442  tons  to  Germany,  and  85,951  tons  to  Belgium  and 
Luxemburg. 


Metal  Scraps  and  Clippings  of  Dutch  Met^vl: 
Customs  Decisions  (United  States). 

Bd.  of  Trade  J.,  Feb.  20,  1902. 

Mftal  Scraps.— Old  scraps  of  met.il,  consisting  of  the 
shells  of  exploded  cartridges,  and  the  scrap  metal  from 
which  the  same  were  originally  cut,  collected  around 
arsenals,  and  composed  of  copper  and  nickel,  with  traces  of 
lead,  but  containing  no  zinc,  copper  being  the  component 
material  of  chief  value  therein,  are  specifically  included 
within,  and  entitled  to  free  entry  under,  par.  533  of  the 
Tariff. 

Clippings  of  Dutch  metal,  fit  only  for  remanufacture, 
are  specifically  mentioned  in  par.  505  of  the  Tariff,  and  are 
therefore  free  of  duty,  even  though  specially  manufactured 
to  order,  for  the  sole  purpose  of  further  manufacture  into 
bronze  powder  and  flitters. 

XII.— FATS,  OILS,  AND  SOAP. 

Cotton-seed  Oil  ;  Majjupactire  op ,  in  Russia. 

"J.  S."  Weslii.  shirotv.  Weschtsch.  1901,  2,  253; 
Chem.-Zcil.,  1902,  26,  [10],  Kep.  26. 
Owing  to  the  increased  cultivation  of  the  cotton  plant  in 
the  Russian  territories  of  Central  Asia  and  Transcaucasia,  a 
new  industry  is  springing  up,  and  locally  manufactured 
cotton-seed  oil  is  appearing  on  the  Russian  market  for  the 
first  time.  The  average  composition  of  the  seeds  is  similar 
to  that  of  American  specimens,  being  :  scales,  45  per  cent. ; 
fat,  20  per  cent.  ;  other  ingredients,  35  per  cent.  From 
data  supplied  by  the  two  existing  Russian  lactones,  the 
actual  yield  from  the  seeds  is  :  husk,  55-2  per  cent.;  oil- 
cake, 31-3  per  cent.;  oil,  13-5  per  cent.  The  author 
considers  this  output  ought  to  be  increased,  for  in  America 
13"  6  per  cent,  of  oil  is  obtained.  The  cost  of  transport 
being  too  great,  the  oil  must  be  manufactured  and  refined 
on  the  spot ;  and  since  the  high  tax  prevents  the  cakes 
from  being  exported,  they  ought  to  be  exhausted. 

EABTii-NtTT  Crop  of  Madras  (India). 
Chem.  and  Drugyiat,  Feb.  22,  1902. 
In  Madras,  there  has  been  a  marktd  recovery,  in  the  area 
sown  with  earth-nut,  from  the  depression  of  recent  years. 
In  South  Arcot,  the  area  reported  far  exceeds  that  of  any 
previous  year,  and  is  nearly  three  times  the  average  of 
recent  years,  chiefly  attributable  to  the  favourable  character 
of  the  sowing  season,  but  also  to  the  introduction  of  a 
new  variety.  The  season's  crop  at  Pondicherry  has  also 
been  .in  excellent  one,  and  it  is  expected  that  a  million  and 
a  half  bags  will  be  available  for  exportation  to  ilarseilles 
in  the  course  of  the  current  year. 

XII L  C— INDIA-RUBBER,  Etc. 

Waterproofed  Woollen  Cloths;  TaKiff 
Classification  (Spain). 

Bd.  of  Trade  J.,  Feb.  20,  1902. 

The  Gazeta  de  Madrid,  for  the  7th  inst.,  contains  the  text 
of  a  Royal  Order,  relative  to  the  tariff  classification  of 
woollen  cloths  and  tissues,  similar  to  cloths  rendered  water- 
proof (a)  by  a  chemical  process,  and  containing  no  india- 
rubber,  and  (/<)  by  combination  with  india-rubber.  The 
tissues  referred  to  under  (a)  are  held  to  be  dutiable,  under 
No.  194  of  the  Tariff,  as  "  cloths  and  similar  tissues  of  pure 
wool,  hair,  or  waste  wool,"  and  those  under  (6),  under 
No.  404,  as  india-rubber  tissues  combined  with  other 
materials. 

Rubber  Trade  of  Brazil. 
U.S.  Cons.  Reps.,  Feb.  15,  1902. 

The  shipments  from  Para,  for  ISOl,  show  a  steady 
increase  over  the  business  of  1900,  the  total  gain  being 
3,255  tons,  of  which  the  increase  to  Europe  was  500  tons, 
and  to  the  United  States,  2,755  tons.  In  other  words, 
Europe  took  14,254  tons  of  rubber  from  the  Amazon,  in 
1900,  and  the  United  States   12,621   tons,  during  the  same 
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time;  but  during  1901,  Europe  took  but  14,755  tons  and 
the  United  States  took  15,376  tons. 

Anotlier  significaut  feature  shown  by  these  statistics  is 
the  enormous  growth  of  (he  rubber  trade  at  Manaos, 
amounting  to  almost  100  per  cent.  During  1900,  there 
«ero  shipped  from  Manaos  a  total  of  8,012  tons  of 
rubber,  and  18,4f>7  tons,  from  Para.  During  the  year  just 
closed,  however,  Manaos  shipped  15,469  tons,  and  Para,  but 
1.3,639  tons.  This  change  was  caused  by  the  passage  of  a 
law,  in  January,  1900,  enacting  that  thereafter,  all  rubber 
extracted  in  the  Stale  of  Amazonas,  and  all  other  products 
of  that  State,  should  be  shipped  direct  from  Manaos.  A 
large  portion  of  this  rubber  had  formerly  been  sent  from 
Para. 

Another  feature  of  these  statistics  is  the  large  increase  in 
shipments  from  Iquitos.  During  1900,  Iquitos  shipped 
920  tons  of  rubber  direct,  and,  iu  1901,  1,391  tons,  a 
gain  of  more  than  50  per  cent.  Next  year  will  probably 
witness  a  still  greater  gain,  and  within  a  few  years  the  Upper 
Amazon  and  its  affluents  may  produce  as  much  rubber  as 
the  lower  river. 


Exports  from  Para  and  Manaos,  in  1901. 

State. 

Europe. 

United 
States. 

Total. 

Par&      

Tons. 

14,755-097 

7,336-846 

Tons 
15,376-758 
8.132-649 

Tons. 
30,lSl-855 

16,469-395 

Total 

45,601-25 

XV.— MANURES,  Etc. 

Market  fok  Phosphates  ln  Spain. 

U.S.  Cons.  Reps.,  Feb.  5,  1902. 

The  trade  in  phosphates  keeps  steady  pace  with  the 
manufacture  of  fertilizers. 

Up  to  the  present,  Algeria  has  furnished  almost  the 
entire  supply  from  its  vast  deposits,  near  the  Tunisian 
frontier,  phosphates  being  shipped  from  the  port  of  Bone, 
usually  in  a  ground  state,  as  only  one  or  two  films  in 
Spain  possess  the  necessary  grinding  plant. 

Small  sailing  vessels  bring  the  phosphate  to  this  country 
in  the  two  strengths  of  58  to  63  per  cent,  and  63  to  70  per 
cent,  of  tribasic  phosphate  of  lime  ;  and  as  with  a  favourable 
wind  these  vessels  can  be  depended  on  to  reach  a  Medi- 
teri-anean  port  in  three  or  four  days,  and  can  be  chartered 
at  freights  varying  from  6  to  7  francs  (1-158  dols.  to 
1-351  dois.)  per  ton,  the  advantage  of  the  Algerian  over 
the  American  phosphate  in  this  respect  is  at  once  apparent. 
Manufacturers  are  at  the  same  time  fully  alive  to  the  value 
of  the  Florida  rock  phosphate,  but  as  this  is  at  present 
shipped  in  the  rock  only,  consumers  of  phosphate,  unpro- 
vided with  grinding  plant,  are  unable  to  use  it — a  fact 
worthy  of  consideration  on  the  part  of  shippers  from  the 
United  States. 

Notwithstanding  the  drawbacks  of  distance  and  heavy 
freights,  the  Florida  article  has  a  certain  consumption  in 
Spain,  and  has  given  such  good  results  iu  one  or  two 
instances  that  some  manufacturers  have  decided  to  use  it 
altogether  in  future. 

Business  in  phosphates  is  likely  to  increase,  und  important 
works  are  said  to  be  in  course  of  construction  in  one  of  the 
North-West  Provinces,  which  will  require  a  large  supply  of 
the  article.  Shippers  should  therefore  carefully  study  the 
qutstiou  of  freights,  and  if  these  can  be  reduced  so  as  to 
compete  with  those  from  Algeria,  America  may  look  forward 
10  a  good  share  of  this  trade. 

XVI.— SUGAR,  STARCH,  Etc. 

Beet-Sugak  Industky  of  Denmark. 

U.S.  Cons.  Reps.,  Jan.  31,  1902. 

The  following  data  relate  to  the  beet-sugar  industry  of 
Denmark  for  the  year  1900—1901  :  — 

All  beet-sugar  factories  m  Denmark  are  under  one 
management,  except    that    at    NykOping,   Falster,   which 


is  a  co-operative  factory;  but  as  it  sells  all  its   product    f 

to  the  greater  company,  the  beet-sugar  producers  of  ' 
Denmark  are  united  as  far  as  the  market  is  concerned. 
The  acreage  under  beet  cultivation  during  the  year 
was  30,000  acres,  producing  398,000  tons  of  beet,  or 
about  13  tons  per  acre.  The  total  receipts  for  the  year 
were  3,271,249  kroner  (876,695  dols.),  and  the  bonus  to 
beet  growers  amounted  to  148,606  dols. 

SnGAK  Imported  from  Italy  ;  Contervailing  Duties 
ON ,  IN  India. 

Bd.  of  Trade  J.,  Feb.  27,  1902. 

A   Customs  circular,"  dated  Jan.  17,1902,  notifies  that 

the  additional  duties  imposed   upon  sugar  imported  from 

Italy  will    not  be   levied   from   the  above  date,  and  until 

further  notice.  (See  also  this  Journal,  1901,  949.) 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Paper  in  Formosa  (Japan). 
U.S.  Cons.  Reps.,  Feb.  5,  1902. 

The  manufacture  of  paper  in  Formosa  is  carried  on 
wholly  by  hand,  and  the  methods  in  use  are  very  crude. 
The  chief  raw  material  consists  of  the  young  branchless 
stalks  of  a  small  variety  of  bamboo,  and  the  product  is  a 
thick,  rough,  coarse,  straw-coloured  paper,  abounding  in 
partly  macerated  bamboo  fibres.  The  production  does  not 
meet  the  demand,  common  Chinese  paper  valued  at 
o^er  175,000  dols.  being  imported,  during  1899.  Water 
power  is  obtainable  in  the  higher  reaches  of  the  Tamsiu 
river,  and  raw  material  is  more  abundant  than  in  China 
and  Japan,  and  it  is  suggested  that  with  modern  appliances 
it  would  be  quite  possible  to  build  up  an  export  trade. 

Another  raw  material  is  the  paper  mulberry  plant 
QUroussomtia  papyrifera.  Vent.),  the  product  from  which 
is  used  for  paper  umbrellas,  lanterns,  &c.  The  paper 
mulberry  is  employed,  in  Japan,  for  the  manufacture  of 
"  miuo  "  paper,  a  strong,  clean-coloured,  unglazed  paper 
of  fine  texture. 

Other  raw  materials  in  Formosa  suitable  for  paper 
manufacture,  but  which  have  not,  up  to  the  present,  been 
utilised,  are  the  fibrous  stalk  of  the  banana  plant,  a 
considerable  amount  of  jute  refuse,  and  the  small  shrub, 
Wiksiroimia  indica. — A.  S. 

Paper  in  France. 
U.S.  Cons.  Reps.,  Feb.  7,  1 902. 

France  manufactures  some  fine  writing  paper  and  a  great 
deal  of  a  very  poor  quality,  used  mostly  for  business 
correspondence.  It  is  not  the  quality,  however,  that  gains 
or  loses  buyers ;  it  is  the  tiut,  often  the  shape,  and 
especially  the  manner  in  which  the  paper  is  prepared  for 
this  market.  The  American  manufacturer  fails  to  give 
it  the  artistic  finish  desired.  In  the  matter  of  boxed 
papers  France  is  as  far  ahead  of  the  United  States  in 
attractiveness  of  presentation  as  the  latter  is  ahe;id  of  that 
country  in  quality.  For  this  reason,  the  American  manu- 
facturer would  doubtless  be  more  successful  in  the  sale 
of  paper  for  commercial  correspondence.  As  a  general 
rule,  paper  for  French  business  correspondence  is  of  a  very 
inferior  quality,  and  the  average  business  envelope  would 
often  be  considered  too  poor  for  use  in  America. 

One  of  the  needs  of  this  country  is  a  good  blotting  paper. 
The  article  in  general  use  is  very  poor. 

The  duty  on  paper  from  the  United  States  is  rather  high, 
but  is 'no  greater  than  that  levied  on  the  English  and 
German  productions.  The  rates  for  each  220-46  lb.  are 
as  follows  : — 

Paper :—  Dols. 

Fancy,  coloured,  marbled,  enamelled 6-95 

AH  oxher S'Sy 

Curdljoard : — 

In  sheets 2*51 

Pulped  (papler-uiteh6^  3*32 


Marcli  13, 1902.] 


PATENT  LIST. 
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XX.— FINE  CHEMICALS,  Etc. 
Pei'peksunt  Oil  and  Crystals  in  Japan. 
U.S.  Cons.  Reps.,  Vol.  LXVIII.,No.  2.57,  Feb.,  1902. 
A    recent    edition    of    yachrickten    fur     Handel    uiid 
Industrie  sajs  : 

The  export  of  peppermint  oil  from  Japan  is  figured,  for 
ilie  years  1897—1899,  as  follows  :— 


Year. 


isa? 

1898 
1899 


Quantity. 


Grais. 
16.12.'i,(V]0 

n,880,r>oo 

18,Sli3.0UO 


Value. 


•Bols. 
27 .868 
2.5,917 
36,415 


*  ^•8C|  =  U.  8terling. 


The   export  of  mint-oil   crystals,  for    1898  and   1899,  i 
shown  in  the  following  table  : — 


Country, 


1898. 


Grms. 

British  India i  2.065,800 

France '  2,601,000 

Germanv '  6,301,200 

Great  Britain I  4,522,200 

HonBkonp: 6,737,800 

United  States 6,120,600 

Other  countries 1        11,400 

Total ,  27,363,000 


Uols. 

Grms. 

Dels. 

9,510 

1,317,600 

6,216 

9,732 

,327,000 

1,016 

21,875 

2.997,000 

10,337 

14,744 

2,079,000 

0,949 

21,294 

7,304,200 

24,776 

21,634 

1,377.000 

4,419 

36 

63,200 

17r, 

98,813 

16,3.14,000 

62,889 

The  peppermint  plants,  called  hakka,  in  Japanese,  are 
best  cultivated  in  fields  some  2,000  ft.  above  the  level  of  the 
sea,  where  they  are  subjected  to  a  primitive  process  of 
distillation,  after  which  the  oil  is  sent  in  an  impure  state  to 
the  export  markets.  Yokohama  is  the  most  important  of 
these.  Here,  by  a  simple  method,  some  40  per  cent,  of  the 
oil  is  separated  as  mint-oil  crystals,  the  residue  being 
exported  as  "  still  oil,"  containing  about  10  per  cent,  of 
pure  mint  oil. 

Essences  .and  Essential  Oils  :  Tariff  Modifications 
IN  Belgium. 

Bd.  of  Trade  J.,  Feb.  27,  1902. 

A  Royal  Decree,  taking  effect  on  the  1st.  inst.,  exempts 
the  following  essences  and  essential  oils  from  Customs  duty, 
on  importation  into  Belgium  :— 

Vegetable  essences  or  natural  essential  oils  of  bitter 
almonds,  bergamot,  cananga  (^ylang-ylang'),  citrons  and  their 
varieties,  ger.anium,  iris,  jasmine,  lemon  grass  (^Indian 
vervain),  "  linaloe,"  oranges  and  their  varieties,  marjoram, 
sandal,  sassafras,  and  tuberose. 

Saffron  oil. 

I'erfumed  unguents  imported  in  rece])tacU's  of  at  least 
10  kilos. 


patent  i.is;t. 


•  The  dates  jpven  are  the  dates  of  the  Official  Journah  in 
which  acceptances  of  the  Coraplet«  Specifications  are  advertised. 
Uomplete  Specifications  thus  advertised  as  accepted  are  open  to 
mspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 
Applications. 

4137.  \V.  P.  Thompson. — From  G.  Bovilacqua  and 
6.  Bevilacqua,  Italy.  Improvements  in  rust-proof  and 
tire-proof  compositions  specially  adapted  for  preventing  the 
irradiation  of  heat.     Feb.  18. 

4190.  H.  L.  Hook.  Improvements  in  filters  or  strainers 
for  liquids.     Feb.  19. 

4170.  C.  Hird.     Improvements  in  filters.     Feb.  22. 

4.")49.  V.  L.  Longuemare  (nee  A.  A.  Lechesne).  Im- 
provements in  and  relating  to  carburettors.  Complete 
Specification.     Feb.  22. 

4579.  C.  Ilird.  Improvements  in  filtering  apparatus. 
Feb   24. 


4693.  S.  Zylberlast.  Improvements  in  apparatus  for 
cooling  liquids,  applicable  also  to  evaporative  condensers. 
Feb.  25. 

4735.  The  Edison  Ore  Milling  Syndicate,  Limited — From 
T.  A.  Edison,  United  States.  Improvements  in  calcining 
apparatus.     Feb.  25. 

4  786.  C.  A.  E.  Andersen.  Improvements  relating  to 
centrifugal  sejiarators.     Complete  Specification.     Feb.  25. 

5001.  C.  W.  Gould.  Improvements  in  apparatus  for 
storing  and  delivering  condensed  gases.     Feb.  27. 

5015.  H.  U'ntiedt.  Improvements  in  boiling,  evaporating, 
and  distilling  apparatus.     Complete  Specification.     F'eb  27. 

5150.  K.  Brown.  Improvements  in  utilising  waste  heat 
in  connection  with  smelting  furnaces.     March  1. 

5193.  H.  S.  Bleckly,  'T.  Athorton,  and  E.  Massey. 
Improvements  in  and  connected  with  furuacc  charging 
and  distributing  apparatus.     March  1. 

Complbtk  Specifications  Accepted.* 
1901. 

4126.  E.  Passhurg.    Vacuum  drying  apparatus.    March  5. 

7063.  K.  Enziuger.     Filter  presses.     Feb.  £G. 

15,760.  G.  Machlet,  jun.  Carburettiug  apparatus. 
March  5. 

22,455.  .M.  Blake  and  R.  H.  Smart.  Vacuum  pans,  and 
apparatus  heated  by  steam  worms.     Feb.  26. 

24,399.  J.  A  Eisner  and  G.  F.  Knox.  Apparatus  em- 
ployed for  refrigerating  by  compression.     F'eb.  26. 

1902. 
464.  E.  M.  Knight  and  J.  Hawkbridge.     Filters.    March  5. 

11.— FUEL    GAS,  AND  LIGHT. 
Applications. 

3997.  W.  V.  Gibbons  and  G.  B.  A.  Gibbons.  Improve- 
ments in  apparatus  for  charging  gas  producers  for  gas 
retorts.     F'eb.  17. 

4002.  J.  S.  Daniels  and  F.  L.  Daniels.  Improvements  in 
gas  producers.     Feb.  17. 

4071.  G.  M.  Lauder.  Improvements  in  and  relating  to 
burners  for  acetylene  and  other  illuminating  gas.     F'eb.  18. 

4153.  A.  Sj)ranger.  Improvements  in  fixing  ozone  in 
liquids  and  solutions.     Feb.  18. 

4353.  Sir  0.  S.  Forbes,  Bart.  Improvements  relating  to 
the  manufacture  of  acetylene  gas.  Complete  Specification. 
F'eb.  20. 

4371.  J.  de  Dios  Tejada.  Improvements  in  acetylene 
gas  geneiators  and  portable  lamps.  Complete  Specification. 
Feb.  20. 

4534.  S.  Biheller.  Improvements  in  the  means  or 
apparatus  for  use  in  lighting  by  incandescent  mantles. 
Complete  Specification.     Feb.  22. 

4569.  G.  Scott-Snell.  Improvements  in  and  relating  to 
self-intensifying  pressure  lamps  for  incandescent  gas  light- 
ing,    Feb.  22. 

4646.  C.  F.  Maybluh.     Set  Class  VII. 

4762.  W.  P.  Gibbons  and  G.  B.  A.  Gibbons.  Improve- 
ments in  apparatus  for  facilitating  the  emptying  and  re- 
filling of  gas  purifiers.     F'eb.  25. 

4842.  P.  Kurt.  Improvements  in  and  relating  to  gas 
producers  or  generators.     Feb.  26. 

4901.  A.  H.  Godwin,  F.  A.  Keil,  and  J.  Dougall.  Im- 
provements in  the  manufacture  of  coal  gas.  Complete 
Specification.     Feb.  26. 

4902.  J.  Dougall  and  H.  Godwin.  A  new  or  improved 
condenser  washer  for  use  in  connection  with  the  condensing 
and  -washing  of  gases.     Feb.  26. 

4918.  J.  S.  Daniels  and  F.  L.  Daniels.  Improvements 
in  gas  cleaning  machines,  and  apparatus  for  purifying  gas 
obtained  from  gas  producers  and  the  like.     F'eb.  20. 

5052.  A.  Holt  and  E.  Holt.  Improvements  in  and 
relating  to  gas  retorts.     Feb.  28. 

5053.  H.  G.  Hills  of  The  Industrial  Engineering  Company. 
Improvements  in  gas  producing  plant.     Feb.  28. 

5110.  V.  Schwaninger.  Improvements  in  gas  densifying 
or  rarefying  apparatus.     Complete  Specification.     Feb.  28. 

5123.  A.  Abraham.  Improvements  in  and  relating  to 
incandescence  burners  and  mantles.     Feb.  28. 
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5187.  C.  Still.  Oven  for  making  coke,  with  recovery  of 
by-proilutts.     March  1. 

5188.  The  Acme  Sunlight  Gas  Syndicite,  Limited,  and  H. 
Baumgarten.  Improreoieiits  connected  with  acetylene  gas 
generators.     March  1. 

5221.  W.  G.  Potter.  Improvements  in  and  relating  to 
intensifying  apparatus  for  use  in  gas  lighting.     March  1. 

Complete  Specifications  Accepted. 
1901. 
3671.  Ij.   Youbascheff.     Manufacture  of  artificial  blocks 
of  ore  or  fuel.     Feb.  26. 
5235.  r.  Naef.     Treatment  of  bitumiuous  fuel.     March  5 
5845.  VV.  Jauies.     Anti-vibratiou   apparatus   for  gas  fit- 
tings u.sed  for  incandescent  gas  lighting.     March  5. 

1I,7U.  II.  Kinse^-,  G.  Cluillcngfr,  and  J.  II.  Not'.  Im- 
provements in  apparatus  for  generating  and  storing  acety- 
lene gas.     Feb.  26. 

15,537.  A.  Meydenbauer.    Acetylene  apparatus.    Feb.  26. 

1902. 
1049.  T.  Bradshaw  Jack.     Apparatus  for  the  production 
and  storage  of  acetylene  gas.     I'eb.  26. 

IV.— COLOURING  MATTERS  and  DYESTUFFS. 

Applications. 
4028.  C.  D.  Abel.     From  Actien-Gesellschaft  fiir  Auilin 
Fabrikation,    Germany.     Manufacture    of  mordant   dyeing 
of    intermediate    products  for  use 


1902. 
569.  Vidal    Dyes    Syndicate,    Ltd.— From   H.   K. 
France.     Manufacture  of  dye.     March  5. 


Vidal, 


monazo  dyestuffs    and 
therein.     Feb.  17. 

4034.  J.  Y.  John.son. 
Soda  Fabrik,  Germany. 


From  the  Badische  Aniliu  und 
Improvements  in  the  manufacture 
and  production  of  a/.o  cohmring  matters.     Feb.  17. 

4035.  J.  Y.  Johnson.  From  the  liadische  Anilin  uud 
Soda  Fabrik,  Germany.  The  treatment  of  colouring  matters 
of  tlie  anthracene  series  and  the  production  of  derivatives 
thereof.     Feb.  17. 

4280.  .).  Y.  Johnson.  From  the  Badische  Aniliu  und 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  new  azo  colouring  matters  and  colour  lakes.     Feb.  1 9. 

4434.  J.  y.  Johnson.  From  the  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
and  production  of  aromatic  derivatives  of  certain  amido 
compounds.     Feb.  21. 

4550.  O.  Imray. — From  The  Dye  Works,  formerly 
L.  Durand,  Huguenin,  and  Co.,  Switzerland.  Manufacture 
of  new  derivatives  of  gallocyauides.  Complete  Specifica- 
tion.    Feb.  22. 

4551;  O.  Imray. — From  The  Dye  Works,  formerly 
L.  Durand,  Hnguenin,  and  Co.,  Switzerland,  Manufacture 
of  new  leuco-gallocyanines.  Complete  Specification.   Feb.  22. 

4552.  O.  Imray. — From  The  Dye  Works,  formerly 
li.  Durand,  Huguenin,  and  Co.,  Switzerland.  Manufacture 
of  new  lecuo-derivatives  of  gallocyanines.  Complete  Speci- 
fication.    Feb.  22. 

4653.  1!.  B.  Kausford. — F.  Cassella  and  Co.,  Germany. 
The  manufacture  of  sulphur  colours  and  of  materials  for 
producing  the  same.     Feb.  24. 

4708.  W.  G.  Thompson  and  Co.,  Ltd.,  and  L.  E.  Vlies. 
Improvements  in  the  manufacture  of  azo-compound  and 
sulphurised  dyestuffs  therefrom.     Feb.  25. 

4886.  L.  Landsberg.  Improvements  in  processes  for 
producing  acetyl  derivatives  of  cellulose  and  oxy-cellulose. 
Feb.  26. 

4950.  I.  Levinstein,  H.  Levinstein,  and  Leviustein,  Ltd. 
Improvements  in  the  manufacture  of  blue  sulphur  dyestuffs. 
Feb.  27. 

COMFUBTE  SPECDPICATIONS   ACCEPTED. 
1901. 

7541.  O.  Imray. — From  TheFarbwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany.  Manufacture  of  dyestuffs 
of  the  anthracene  series.     March  5. 

7919.  R.  B.  Ransford.— From  L.  Cassella  and  Co.,  Ger- 
many. The  manufacture  of  ;)-mono-alkylamido-p-oxidi- 
phenylamines  and  dyestuffs  therefrom.     March  5. 

8800.  C.  D.  Abel. — From  Actiengesellschaft  fiir  Anilin- 
fabrikation,  Germany.  Manufacture  of  mordant-dyeing 
monazo  dyestuffs.     Feb.  26. 

9613.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.     Manufacture  of  indigo.     March  5. 


v.— PREPARING,  BLEACHING,  DYEING, 

PRINTING,  AND  FINISHING  TEXTILES,  YARNS, 

.\ND  FIBRES 

Applications. 

4175.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Improvements  in  the  treatment 
of  animal  fibres  intended  to  be  dyed.     Feb.  18. 

4379.  C.  N.  Holmes.  Improvements  in  or  connected 
with  fibrous  or  filamentary  materials.  Complete  Specifica- 
tion.    Feb.  20. 

4405.  W.  A.  Openshaw  and  N.  Openshaw.  Improve- 
ments in  or  relating  to  condensers  for  preparing  fibrous 
materials.     Feb.  21. 

4683.  J.  H.  Houghton.  A  new  or  improved  composition 
for  rendering  fabric  non-inflammable.     Feb.  25. 

Complete  Specifications  Accepted. 
1901. 
6644.    J.  Y.  Johnson. — From  The   Badische  Anilin   und 
Soda  Fabrik,  Germany.     Treatment  of  raw  silk  and  fabrics 
containing  raw  silk.     March  5. 

6666.  E.  Ilindley,  S.  Walker,  and  M.  Rose.  Cop-dyeing 
machine  and  extractor.     March  5. 

24,8.56.  A.  Bom.  Process  and  apparatus  for  cleansing, 
scouring,  and  removing  oil  from  wool,  hair,  bristles,  and 
other  materials.     Feb.  26. 

1902. 
1609.  The  Cotton  Seed  Company,  Ltd.,  and  J.  C.    VV. 
Stanley.    Treatment  of  cotton-seed  hulls.     March  5. 

VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

4346.  .S.  Trivick.  Process  for  the  production  of  certain 
sulphates  of  sodium,  potassium,  and  ammonium.     Feb.  20. 

4373.  G.  Beil.  An  improved  process  for  hydrating 
oxides,  more  particularly  alkaline  earths,  and  apparatus 
therefor.     Feb.  20. 

4646.  C.  F.  Maybluh.  Process  and  apparatus  for  the 
de-sulphurisation  of  sulphurous  substances  and  the  treat- 
ment of  the  spent  substances  in  the  purification  of  gas. 
Complete  Specification.  Filed  24  Feb.  Date  applied  for, 
25  Sept.  1901,  being  date  of  application  in  France. 

4797.  M.  Muspratt,  O.  Heslop,  and  The  United  Alkali 
Company,  Ltd.  Improvements  in  the  manufacture  of 
hypochlorites.     Feb.  25. 

Complete  Specifications  Accepted. 
1901. 

6057.  D.  Crispo  and  A.  Molo.  Manufacture  of  alkaline 
meta-silicate.     Feb.  26. 

6857.  J.  Swinburne  and  E.  A.  Ashcroft.  Treatment  of 
fused  chlorides.     Feb.  26. 

8545.  J.  Wetter. — From  The  Firm  of  E.  Hai-n,  Ger- 
many. Catalytic  bodies,  and  manufactuie  of  sulphuric 
anhydride.     March  5. 

VIII.— GLASS,  POTTERY,  and  ENAMELS. 
Applications. 

4561.  E.  W.  Brock.  Improvement  connected  with  kilns 
for  firinjjpi  annealing,  or  otherwise  treating  glass,  china, 
earthenware,  and  other  material.     Feb.  22. 

4959.  J.  O.  O'Brien. — From  II.  LavoU.iy  and  J.  Lavollay, 
France.  An  improved  process  for  strengthening  glas.s, 
Feb.  27. 

Complete  Specification  Accepted. 
1901. 
21,468.  0.    Imray. —  From    J.     A.    Chambers,    United 
States.      Manufacture    of    glass    articles,   and    apparatus 
therefor.     Feb.  26. 
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I  !C— BUILDING  MATERIALS,  CLAYS.  MORTARS. 
AND  CEMENTS. 

Applications. 

41G6.  A.  .T.  Botilt. —  From  H.  Fargues,  France.  Im- 
provements iQ  or  relating  to  continuous  gas  furnaces  for 
burning  lime  and  cement  materials.     Feb.  18. 

4208.  A.  T.  MacFarlane.  Improvements  in  and  relating 
to  basic  fire-resisting  material.     Feb.  20. 

4517.  P.  Rudolph  and  II.  Kasiskc.  Improved  process 
for  preparing  wood  or  the  like.     Feb.  22. 

4604  J.  L.  Ferrell.  Improvements  in  wood  preserving. 
Feb.  24. 

4644.  \V.  E.  Evans.— From  H.  Croizier  et  Cie,  France. 
Improvements  in  and  relating  to  the  manufacture  of 
artificial  stone.     Feb.  24. 

4914.  E.  Schwob.  Improvements  in  or  connected  with 
the  colouring  of  stone  to  imitate  marble.  Complete 
Specification.     Feb.  26. 

4917.  G.  C.  Marks.  —  From  C.  Frerichs.  Germany. 
Improvements  relating  to  the  manufacture  of  fire-proof 
biieks.     Feb.  26. 

.5022.  H.  J.  Iladdan. — From  Societe  H.  Croizier  and  Co., 
France.  A  new  or  improved  process  and  apparatus  for 
jiroparing  mortar  for  the  manufacture  of  bricks  or  artificial 
siindstone.     Feb.  27. 

Complete  Specifications  Accepted. 
1901. 
6199.  G.  E.  Clare.     Combined  metal  and  concrete  walls, 
floors,  and  roofs  for  buildings  and  the  like.     March  5. 

1902. 
383.  N.  Brooke  and  W.  Glossop.     Artificial  stone,  and 
manufacture  thereof.     Feb.  26. 

X.— METALLURGY. 
Applications. 
3989.  J.  B.  de  Alzugaray.     Improvements   in  the   mode 
ot   and  means  for  extracting  gold,  silver,  and  other  metals 

I  r  mi  their  ores.     Feb.  17. 

4026.  O.  Imray. —  From  Farbwerke  vormals  Meister, 
Lucius  und  Briining.  Germany.  Method  of  restoring  the 
ac;tivity  of  platinum  used  in  catalytic  processes.     Feb.  17. 

1027.  E.  Adamson.  Improvements  in  the  purification  of 
pig  iron.     Feb.  17. 

4085.    T.    V.    Hughes.      Improvements   relating   to   the 

I I  eatment  of  metals  during  manufacture  into  various  articles, 
Feb.  18. 

4094.  G.  Harrison. — From  The  Standard  Steel  Car  Wheel 
Company,  Iucorporate<l,  United  States.  A  furnace  chiefly 
intended  for  treating  cast-iron  articles  to  convert  them  into 
steel.     Complete  Specification.     Feb.  18. 

4172.  G.  Hopkins  and  E.  Casper.  Improvements  in 
(■melting  iron  and  other  ores,  and  apparatus  therefor. 
Feb.  18. 

4269.  A.E.Webb.  Improved  manufacture  of  aluminium 
.'Older.     Feb.  19. 

4,'>09.  A.  I.  Irwin.  Improved  method  of  and  means 
for  extracting  metal  from  ore.     Feb.  22. 

4021.  G.  Lieussou.  Improved  process  for  production  of 
bronze.     Complete  Specification.     Feb.  24. 

4ii62.  S.  Deutsch  and  O.  Hochhauser.  A  new  or  im- 
proved process  for  the  manufacture  of  magnetic  iron  and 
steel  castings.     Feb.  24. 

Complete  Specifications  Accepted 
1901. 

4099.  A  Smalhvood.  Muffles  or  furnaces  for  annealing 
and  like  purposes,     l^eb.  26. 

4917.  R.  A.  Hadficld.— From  H.  D.  Hibbard,  United 
States.  Furnaces  or  apparatus  for  treating  manganese 
steel  and  other  metals  for  toughening  and  other  purposes. 
F'eb.  26. 

7084.  D.  Bates  and  G.  W.  Peard.  Annealing  of  metals. 
March  5. 

26,379.  G.  Huth.— From  F.  Pich,  Germany.  Flux  for 
brazing.     Feb.  '26. 

26,689.  G.  Tcichgracber.  Apparatus  for  heating  the  air 
for  supplying  blast  lurnaces.    March  5. 


1902. 

1146.  C.  V.  Potter.  Solution  to  be  used  in  and  process 
for  the  separation  of  metals  from  sulphide  ores.     Feb.  26. 

XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 
Applications. 
4054.  H.  Ramsbottom  and  J.  M.  Richardson.     Improve- 
ments in  terminals  for  secondary  batteries.     Feb.  18. 

4254.  H.  H.  Lake. — From  Socn'te  Anonyme  "  Le  Car- 
bone,"  France.  Improvements  in  or  relating  to  electric 
cells  or  batteries.     Feb.  19. 

4274.  H.  H.  Lake. — From  Societe  Anonyme  "Le  Car- 
bone,"  France.  Improvements  in  or  relating  to  electric 
cells  or  batteries.     Feb.  19. 

4520.  V.  G.  Apple.  Improvements  in  or  relating  to 
electric  b.atteries.     Complete  Specification.     Feb.  22. 

4521.  V.  G.  Apple.  Improvements  in  or  relating  to 
storage  batteries.     Complete  Specification.     Feb.  22. 

5018.  J.  W.  Mackenzie. — From  La  Societe  Anonyme 
L'Eclairage  Electrique  sans  Moteur,  Belgium.  Improve- 
ments in  the  construction  of  two-fluid  electric  batteries. 
Feb.  27. 

5129.  W.  Loewen.  Improvements  in  electric  commu- 
tators.    Complete  Specification.     Feb.  28. 

5134.  S.  Cowper-Coles  and  Co.,  Ltd.,  and  S.  Cowpti- 
Coles.  Improvements  in  the  electro-deposition  of  metals. 
March  1. 

Complete  Specifications  Accepted. 

1901. 

4422.  C.  A.  Hnssey  and  S.  G.  Clarke.  Electric  primary 
battel  ies.     Feb.  26. 

7397.  A.  Brochet  and  G.  Ranson.  Process  for  the 
electrolytic  production  of  caustic  alkalies.     Feb.  2i3. 

10,191.  A.  d'Arsonval  and  G.  Vaugeois.  Apparatus  for 
the  manufacture  of  the  plates  of  electric  accumulators. 
Feb.  26. 

XII.— FATS.  OILS,  AND  SOAP. 

Complete  Specification  Accepted. 
1902. 
393.   G.    S.indberg.     Method  for   obtaining  an  odourless 
product  from  train  oil  for   use  as  a  substitute   for  tallow. 
Feb.  26. 

.  XIII.— PAINTS,  PIGMENTS.  VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 
Applications. 

3985.  E.  D.  de  Liehhaber.  A  new  composition  for 
removing  paint,  viirnish,  and  similar  deposits  from  wood, 
iron,  and  tiie  like.     Feb.  17. 

4003.  P.  A.  Guye.  Improvements  relating  to  the  manu- 
fav'ture  of  zinc  oxide.     Feb.  17. 

4391.  J.  B.  Scamniell  and  E.  A.Muskett.  Improvements 
in  and  relating  to  the  manufacture  of  artiticial  rubber. 
Feb.  21. 

4660.  The  Runcorn  White  Lead  Company,  Ltd.  G.  A'. 
Barton,  T.  Jones,  and  C.  W.  S.  Crawley.  Improvements  in 
or  connected  with  the  production  of  lead  oxide  and  the 
treatment  of  rough  litharge  and  residues  from  the  pre- 
cipitation of  white  lead  processes.     F"eb.  24. 

Complete  Specification  Accepted. 
1901. 

7921.  H.  Langbein.  Chemical  purification  of  graphite. 
Feb.  26. 

XIV.— SCIENTIFIC  AND  TECHNICAL  NOTES. 
Applications. 

4,000.  R.  Thomlinsoii  and  G.  F.  Stainton.  Improve- 
ments in  connection  with  the  process  for  dressing  or  treating 
skins  and  hides.     Feb.  17. 

4001.  K.  Thomliuson  and  G.  F.  Stainton.  Improve- 
ments in  processes  for  pickling  or  preserving  hides,  skins, 
and  the  like.     Feb.  17. 

4193.  J.  Straiton.  Improvements  m  machines  for  clean- 
ing, scudding,  or  burring  skins  or  hides.     Feb.  19. 
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Complete  Spbcifications  Accepted. 
1901. 
7246.  A.  J.  Boult— From  Tieuckmann  and  Co.,  Germany. 
Manufacture  o?  waterproof  leather  and  articles  therefrom. 
Fob.  26. 

21,86-3.  M.  Hiinig.  Manufacture  of  tanning  extracts. 
March  5. 

XVI.— SUGAR,  STARCH,  and  GUM,  Etc. 
Applications. 

4433.  J.  Wetter. — From  M.  Weinrich,  United  States. 
Apparatus  and  process  for  cleaning  and  washing  "  masse- 
cuite  "  or  raw  sugar,  and  generally  applicable  for  separating 
or  washing  crystals  or  other  solid  particles  from  adhering 
liquids.     Feb.  21. 

4455.  G.  M.  G.  Partridge. — From  he  "  Trust- Chemique" 
Sociptc  Anonyme,  France.  An  improved  sweetening 
substance,  and  process  of  manufacturing  the  saiiK'.    Feb.  21. 

4815.  A.  R.  Ling.  Process  for  the  preparation  of 
soluble  starch  for  use  as  a  brewerj  material,  or  other 
purposes.     Feb.  26. 

CoMPLRTE  Specification  AcCEPXEn. 
1901. 
12,588.  A.  Classen.      Process  for  converting  wood  and 
other  cellulose  material  into  sugar.      Aug.  2S. 

XVIL—BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 

3959.  II.  Myers.  The  manufacture  of  cattle  meal  from 
millers'  and  brewers'  bye-products.     Feb.  17. 

4008.  C.  V.  Thierry.  Improvements  in  the  treatment  of 
distillers'  spent  residues,  or  wash  and  like  material,  and  in 
apparatus  therefor.     Feb.  17. 

4152.  J.  Schneible.  Improvements  in  the  manufacture 
of  malt  liquors.     Complete  .Specification.     Feb.   18. 

4418.  E.  Oram.  An  improved  apparatus  for  the  disposal 
of  lifjuid  by-products  of  distilleries  and  breweries  and  the 
like.     Feb.  2 1 . 

4750.  W.  H.  Prestwich.  An  improved  method  for 
acceleriiting  the  maturing  of  wines  and  spirits.     Feb.  25. 

4788.  ^I.  Malolaux.  Improved  process  for  browing 
beer  and  the  like.     Complete  Specification.     Feb.  25. 

4815.  A.  R.  Ling.     See  Class  XVI. 

5105.  J.  Knox,  R.  R.  Ranger,  and  G.  Thornley.  Im- 
provements in  apparatus  for  use  in  brewing  and  distilling 
with  unmalted  or  imperfectly  malted  grain.  Complete 
Specification.     Feb.  28. 

Complete  Specipioations  Accepted. 
1901. 

5936.  A.J.Oxford.    Process  for  utilising  yeast.    Feb.  26. 

8122.  A.  G.  Southby.  Brewing  barley  malt  beers. 
Feb.  26. 

8526.  A.  M.  Clark. — From  L.  Nathan,  Switzerland,  and 
H.  Bolze,  Germany.  Method  of  and  apparatus  for  brewing 
beer  and  the  like.     March  5. 

8722.  R.  B.  Ransford.— From  L.  W.  Gans,  Germany. 
Process  for  obtaining  the  contents  of  yeast  cells.     March  5. 

16,032.  P.  Meura.     Brewing  appHances.     March  5. 

1902. 
1527.  H.  J.  Worssam.      Mashing  apparatus.     Feb.  26. 

XVIII.— FOODS,  SANITATION,  Etc.,  and 

DISINFECTANTS. 

Applications. 

A. — Foods. 

4329.  W.  Manasse.  An  improved  process  for  preserving 
foods.     Comjilete  Specification.     Feb.  20. 

4921.  E.  Markcvits  and  F.  Guthmann.  A  new  or 
improved  process  for  the  manufacture  of  a  preparation  for 
preserving  meat,  fish,  game,  and  the  like.     Feb.  26. 


B. — Siinilalion  ;    Water  Purification. 

4120.  L.  Amiot.  Improved  process  of  and  apparatus 
for  sterilizing  liquids.     Feb.  18. 

4410.  G.  H.  Bamber  Improvements  in  filters  for 
treating  sewage  and  other  foul  liquids.     Feb.  21. 

4622.  E.  PoUacsek.  Process  for  desulphurising  and 
purifying  furnace  gases.     Feb.  24. 

Complete  Speoifioations  Accepted. 
A. — Foods. 
1901. 
5525.  H.  Popper.     Manufacture   of  food   preparations. 
Feb.  26. 

16,207.  C.  de  Beck.  Process  and  apparatus  for  sterilising 
and  pasteurising  milk,  butter,  and  other  substances. 
March  5. 

B. — Sanitation  ;    Water  Purification, 
1901. 
7170.   R.  Scott  and  W.  Paterson.     Water   softening  and 
liquid  purifying  apparatus.     March  5. 

XIX.— PAPER,  PASTEBOARD,  Etc. 
.Applications. 
4383.  E.  Zuhl.     A   new   or   improved   process    for    the 
manufacture    of    a    celluloid    like    substance.      Complete 
Specification.     Feb.  20. 

4759.  S.  H.  Tibbetts.  Improvements  in  screens  for  paper 
pulp.     Complete  Specification.     Feb.  25. 

4913.  J.  L.  Perkins  and  C.  E.  Pope.  Crepe  paper. 
Complete  Specification.  Filed,  Feb.  26.  Date  applied  for 
March  28,  1901,  being  date  of  appHcation  in  the  United 
States. 

Complete  Specifications  Accepted. 
1901. 
3656.  A.    Kalmann.     Manufacture   of    peat   fibre   pulp. 
Feb.  26. 

24,381.  J.  White.  Apparatus  for  straining  pulp  and  like 
material.     March  5. 

XX. -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  AND  EXTRACTS. 
Applications. 
4450.  H.  E.  Newton. — From  The  Farbeufabriken  vormals 
F.  Bayer  and   Co.,  Germany.     The  manufacture  and   pro- 
duction of  a  new  pharmaceutical  compound.     Feb.  21. 

4909.  E.  L.  Froger-Delapierre.  An  improved  process 
for  the  manufacture  of  vanilline  and  other  analogous  bodies. 
Feb.  26. 

XXI.— PHOTOGRAPHY. 
Applications 
4365.  A.  Bauermeister.     Process  for  the  production  of 
colour  filters  for  taking  photographs.     Complete  Specifica- 
tion.    Feb.  20. 

5108.  F.  S.  Ogilvie.— From  C.  A.  Ogilvie,  New  Zealand. 
An  improved  solution  for  intensifying  photographic 
negatives.     Feb.  28. 

XXIL— EXPLOSIVES,  MATCHES,  Etc. 
Applications 

4031.  F.  M.  Hale  and  G.  W.  Bell.  Improvements  in 
and  products  for  denoting  explcsive  compounds.     Feb.  17. 

4108.  A.  T.  Dawson  and  G.  T.  Buckham.  An  improved 
percus.sion  primer.     Feb.  18. 

4781.  W.  C.  Quinby,  H.  B.  Sharps,  and  D.  J.  Greger. 
Improvements  in  the  manufacture  of  explosive  compounds. 
Complete  Specification.     Feb.  25. 

5205.  C.  Holmstrom  and  G.  A.  Kohler.  An  improved 
percussion  primer  or  detonator.     March  1. 

'  Complete  Specification  Accepted. 
1901. 
25,788.  H.  J.  Richards.     C.  B.  Dougherty,  M.  Williams, 
and    A.    L.     Williams.       Squib     for     blasting    purposes. 
March  5. 

PATENT    UNCLASSIFIABLE. 
Application. 
4142.  C.  Sureties  and  P.  P.  Harvey.     A  process   for  the 
solidification  of  vegetable  ruattor.     Feb.  21. 
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MOISTURE  TESTS  OF  WOOD  PULP. 

BY   J.   H.   LESTER,  M.8C.,  F.l.C. 

Introuuction. 

It  any  reason  be  needed  for  bringing  this  subject  forward 
just  now,  it  will  be  sufficient  to  state  that  the  British  Wood 
Pulp  Association  are  anxious  to  adopt  some  universal 
method  of  sampling,  antl  that  their  committee  are  now 
sitting  to  decide  upon  the  methods  they  will  recommend. 
The  practice  of  analysts  differs  considerably,  and  in  many 
cases  the  result  will  depend  upon  the  method  adopted. 

General  Description  of  Wood  Pulp  Bates. — Wood  pulp 
comes  into  m.arket  under  the  following  heads : — 


Mechanical  pulp 


/  Moist. 

I  Dry. 

f  Moist  sulphite. 

Chemical  pulp  or  "  cellulose  " <  rf    " 

I.    „    sulphate. 

The  timber  used  may  be  pine,  white  or  black  spruce, 
aspen,  poplar,  and,  occasionally,  maple,  birch,  or  willow. 
Meehanioal  pulp  is  disintegrated  by  splitting,  sawing,  and 
boiling,  to  remove  resinous  bodies,  whilst  chemical  pulp  is 
treated  in  addition  with  calcium  sidphite,  caustic  soda,  or 
sulphate  of  soda,  and  receives  the  distinctive  name  due  to 
each.  Mechanical  pulp  is  of  short  fibre  and  forms  the 
fibrous  base  of  ordinary  newspaper,  the  chemical  pulps 
being  longer  and  softer  in  fibre,  and  are  used  for  improving 
mechanical  pulp  and  for  better  class  papers.  "  News " 
seldom  contains  any  other  fibrous  matters  nowadays.  The 
advantages  of  reducing  pulp  to  air-dry  weight  for  reduction 
of   freights  are  nearly  balanced   by  the  cost  of  drying  and 
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the  possible  deterioratioa  ot  fibre  ;  this  accounts  for  our 
finding  both  moist  and  dry  pulps  on  the  market.  Pulp  is 
now  almost  universally  made  into  sheets  on  a  paper 
machine  aud  packed  up  into  bales  for  shipment.  The 
main  supplj'  to  this  country  still  comes  from  Scandinavia, 
the  remainder  from  Canada  and  the  United  States  ;  the 
Canadian  mills  have  a  combined  capacity  of  over  1,000  tuns 
per  day.     But  little  pulp  is  now  made  in  this  country. 

The  bales  may  weigh  from  100  lb.  to  4  cwt.,  but  all  the 
bales  in  one  consignment  are  supposed  to  be  of  the  same 
weight.  The  separate  sheets  are  held  together  by  meaus  of 
wires,  steel  bands,  rope,  or  canvas. 

Contract  between  Buyer  and  Seller. — According  to  the 
terms  of  the  usual  contract  relating  ta  the  sale  of  a  parcel 
of  wood  pulp,  the  buyer  is  entitled  to  make  a  claim  if  he 
believes  the  amount  of  air-dry  pulp  received  is  less  than 
that  invoiced.  "  Air-dry  "  pulp  is  now  always  understood 
to  contain  10  per  cent,  of  moisture,  and  the  pulp  is  gener- 
ally sold  on  this  basis,  or  as  containing  50  per  cent,  of 
moisture  in  addition  to  the  air-dry  pulp.  The  latter,  known 
as  "  moist,"  then  contains  45  per  cent,  of  absolutely  dry 
pulp. 

When  a  claim  is  made,  either  on  the  ground  of  excess 
moisture  or  of  short  weight,  the  contract  note  provides  that 
an  analyst  shall  be  called  in  to  make  a  test  of  the  parcel, 
and  to  state  in  his  certihcate  the  amount  of  moisture  con- 
taiued  iu  at  least  2  per  cent,  of  the  bales  comprising  the 
parcel ;  be  is  held  responsible  for  the  correct  weighing  of 
the  bales  sampled,  and  if  he  uses  the  form  of  certificate 
recommended  by  the  Wood  Pulp  Association,  he  will 
declare  the  correct  invoice  weight  of  the  whole  parcel  as 
calculated  from  his  results. 

Deoelopment  of  Moisture  Testing. — As  a  further  intro- 
ducuou  to  the  methods  of  testing  pulp,  I  may  briefly 
describe  the  development  of  moisture  tests  of  this  material, 
as  well  as  of  other  commodities  of  similar  industrial 
importance,  particularly  as  regards  silk,  wool,  aud  cotton. 

There  must  have  been  a  time  when  but  little  attemiou 
was  devoted  to  moisture  contents,  or  wheu  the  materials 
would  be  bought  according  to  their  apparent  condition 
judged  by  the  more  or  less  expert  buyer.  The  first  real  test, 
necessitated  by  the  natural  proclivities  of  traders,  would  be 
the  institution  of  some  rough  and  ready  system  of  "  con- 
ditioning," to  which  word  we  owe  the  title  of  some  of 
the  existing  testing  establishments,  a  still  prevalent  idea 
being  that  the  samples  are  exposed  to  conditions  of 
moisture  which  reduce  or  increase  the  material  to  their  true 
air-dry  weight.  Many  of  the  primitive  conditioning  tests 
were  very  simple  affairs,  generally  consisting  of  exposure  to 
the  *'  ordiuary  conditions  of  the  air "  with  or  without 
previous  dryiug.  I  am  not  sure  that  such  tests  are  quite 
obsolete  yet  in  paper  mills,  aud  they  are  still  in  use  at  a  few 
cotton  mills.  I  need  scarcely  say  that  the  results  would 
vary  according  to  the  time  and  place  of  exposure,  the  state 
of  the  barometer,  and  any  other  conditions  determining  the 
hygroscopic  state  of  the  atmosphere. 

The  amount  of  abnormal  or  excessive  moisture  could  not 
be  expressed  until  the  average  found  in  air-dry  samples  was 
ascertained.-  This  may  be  considered  the  second  advancing 
step  towards  a  satisfactory  test.* 


*  Instead  of  stating  the  peiceutage  of  moistm-e  contained  in  the 
various  fibres,  the  conditioning  houses  adopt  a  system  of  '"  regain," 
but  1  am  unable  to  say  whether  their  figures  are  based  upon  the 
loss  iu  weight  resultin!^  from  taking  do»n  to  absolute  dryness,  or 
upon  the  regain  wiiea  dried  samples  were  exposed  to  average 
conditions  or  the  air.  However  this  may  be,  the  accepted 
standards  are  as  foUows : — 


"  Regain." 


Silk  is  sold  at  11 would  be    9'909    percent. 

Wool        „        ISJ „  16-S5012 


Contents  of  Moisture  when  in 
"  correct  Condition." 


Cotton     „         8i'... 
fulp  would  he  11"1 . 


„  7-83410 

IS  sold  at  10  per  cent. 


We  may  consider  ourselves  fortunate  in  having  to  deal  with  a 
much  less  clumsy  system  than  that  applied  to  other  fibres. 

An  ailcmpt  wiiS  made  some  j-ears  ago  to  raise  the  standard  of 
moistui  e  for  pulp  to  12  per  cent.,  but  without  success. 


When  analysts  aud  others  had  ascertained  the  normal 
percentage  of  moisture  in  the  several  fibres,  they  were 
often  called  upon  to  decide  whether  samples  contained  an 
excess  of  moisture.* 

Then  it  was  that  the  trouble  with  the  analyst  began.  First 
the  seller  complained  because  the  pulp-bales  or  wool-packs 
had  not  been  weighed  on  a  beam  scale,  then  the  buyer  said 
that  the  calculation  was  wrong,  repudiating  the  statement 
that  the  sample  had  lain  overnight  on  his  office  table,  and 
so  on  until  they  agreed  to  "  split  the  difierence."  It  is  to 
put  an  end  to  such  troubles  as  these  that  the  British  Wood 
Pulp  Association  are  attempting  to  regulate  the  methods  of 
sampling,  &c.  As  in  many  other  cases  of  sampling  large 
consignments,  the  difficulty  of  obtaining  reliable  results 
in  the  laboratory  was  and  is  as  nothing  compared  with  the 
difficulty  of  obtaining  large,  representative,  and  properly 
authenticated  samples  of  raw  material  aud  products. 

It  was  but  natural  that  the  most  valuable  fibre — silk — first 
received  attention  on  a  finally  satisfactory  basis,  and  the 
estabUshment  of  the  Lyons  Silk  Conditioning  House  was 
the  result,  the  full  certificate  being  only  i^sued  when  the 
whole  consignment  under  test  was  submitted  for  examina- 
tion. Other  estabUshments  sprang  up  in  continental  cities, 
and  when  wool  and  cottou  arrived  at  the  same  stage  of 
development,  the  Bradford  Conditioning  House  and  the 
Manchester  Chamber  of  Commerce  Testing  House  followed 
suit.  The  returns  of  the  Lyons  House  represent  so  large  a 
proportion  of  the  transactions  of  silk  merchants  that  they 
are  quoted  to  indicate  the  activity  of  the  silk  trade,  and  the 
business  of  the  Bradford  House  is  such  that  no  less  than 
120  drying  ovens  are  necessary  to  deal  with  the  material 
submitted.  In  face  of  these  facts,  and  of  the  many  points 
of  likeness  between  the  testing  of  the  several  fibres,  I  think 
the  pulp-testing  analyst  may  perhaps  profit  by  devoting 
some  attention  to  the  methods  of  such  establishments  as 
have  gained  the  entire  confidence  of  the  traders  they  are 
intended  to  assist.  The  suggestion  to  institute  such  a 
thorough  system  of  testing  as  would  require  the  dryiug  of 
whole  bales  is,  I  think,  scarcely  likely  to  be  carried  into 
effect,  mainly  because  it  would  clearly  be  preferable  to  dry, 
say,  the  tenth  part  of  each  of  10  bales,  than  to  dry  one 
whole  bale.  In  the  former  case  we  should  of  course  select 
every  tenth  sheet  from  the  bale. 

"  Odtside  "  AND  •'  Inside  "  Pdlp. 

In  order  to  show  the  means  whereby  we  may  best  secure 
properly  representative  samples,  it  will  be  well  to  devote  a 
few  words  to  the  condition  of  the  pulp  before  it  reaches  the 
paper  mill  or  other  place  of  storage  in  this  country. 

Bales  of  air-dry  pulp  are  generally  fairly  uniform  in 
moisture  from  the  centre  to  the  edge  of  the  bale  when  packed, 
but  this  is  by  no  means  the  case  after  long  storage,  nor  is 
it  true  of  bales  of  moist  pulp.  Since  the  latter  are  always 
packed  under  pressure,  and  in  many  mills  the  moisture  is 
regulated  by  the  pressure,  they  contain,  just  after  packing, 
a  greater  amount  of  moisture  at  the  edges  than  at  the 
centre,  and  those  who  have  had  the  misfortune  to  becalled 
upon  to  test  frozen  bales  will  remember  how  they  have 
often  found  a  zone  of  ice,  somewhat  hke  ITig.  1,  the  middle 
of  the  bale  not  having  contained  sufficient  moisture  to  form 
a  solid  block  of  ice,  although  the  water  is  frozen.  It  is 
very  important  that  we  should  satisfy  ourselves  by  obser- 
vation that  when  bales  have  other  than  perfectly  uniform 
appearance  the  moisture  is  distinctly  seen  to  assume  the 
forms  shown  at  Figs.  1,  2,  and  3. 

Both  dry  and  moist  bales  may  arrive  at  the  paper  mill  in 
a  very  different  state  to  that  in  which  they  left  the  |)ulp 
mill.  Sometimes  the  dry  bales  have  been  stored  in  a  damp 
place,  or  have  been  exposed  to  rain  or  snow ;  the  moist  bales 
may  have  been  stacked  for  months  and  have  lost  weight,  or 
they  may  have  been  carried  as  deck  cargo,  and  the  analyst 
is  asked  to  do  the  best  he  can  with  them,  it  is  well  to  note 
that  any  such  influence  at  first  affects  only  the  outside  of 
the  bale,  and  in  very  few  cases  is  the  pulp  at  the  exact 
centre  in  any  way  changed.  We  find,  then,  that  it  is  of 
paramount  importance  for  us  to  secure  a  sample  containing 

•  For  normal  moisture  in  pulp,  see  Eeadman  aud  Gemmell,  J. 
Soc.  Chem.  Ind.,  Vol.  II.,  isas,  pp.  10U5-9. 
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proper  proportions  of  inside  and  of  outside  pulp,  and  that 
the  outside  must  receive  our  special  attention. 

Before  going  further,  I  should  point  out  a  difference 
between  pulp  tests  and  tests  for  moisture  in  some  other 
materials.  It  is  frequently  assumed  that  samples  taken 
from  the  middle  of  a  parcel,  hag,  or  bale  will  represent  the 
amount  of  moisture  that  was  contained  when  the  goods 
were  packed,  and  the  altered  weight  of  the  package  through 
drying  or  wetting  need  not  be  considered.  In  pulp  testing, 
however,  the  weights  are  always  taken,  so  that  any  loss  or 
gain  must  be  balanced  by  a  corresponding  loss  or  gain  in 
moisture  contents.  Again  we  see  the  importance  of  careful 
sampling  at  the  outside  of  the  bale. 

The   "  Wedge  "  Method. 

Among  other  methods  of  sampling  pulp  bales,  that  of 
cutting  wedges  from  the  sheets  is  already  fairly  well  known 
in  this  district,  but  is  not  universally  acknowledged  to  be 
correct.  It  is  true  that  a  casual  observer  will  often  say, 
"  Anyone  can  see  that  your  sample  includes  too  much  out- 
side pulp."  Perhaps  this  is  the  result  of  an  optical  illusion, 
or  is  due  to  the  difficulty  the  eye  finds  in  comparing 
dissimilar  areas.  This  may  be  illustrated  by  dramug 
rectangles,  one  within  the  other,  so  that  the  inner  area  is 
equal  to  the  area  between  the  two ;  casual  observers 
will  generally  declare  the  centre  figure  to  be  the  larger. 
Fig.  6  has  been  drawn  in  this  manner. 

There  is  but  little  to  be  said  of  the  origin  of  the  "  wedge  " 
method.  It  is  probably  very  old  in  its  simplest  form,  and 
was  suggesied  to  me  by  a  Yorkshire  paper  maker  in  January', 
1896,  and  Dr.  Aleu,  of  Gothenburg,  must  have  been  using 
it  about  this  time,  according  to  his  letters  to  "  Wood  Pulp  " 
in  May,  June,  and  July  of  that  year.  My  sole  claim  to 
originality  consists  in  the  method  of  selection  of  the  sheets, 
and  in  properly  proportioning  the  size  of  the  separate 
"  wedges." 

Geometkicax  Treatment  of  the    "Wedge"  Method. 

W  e  must  have  seen  already  that  samples  taken  exclu 
sively  from  the  centre  or  exclusively  from  the  edge  of  bales 
could  not  be  expected  to  yield  a  correct  result,  and  the  only 
general  condition  we  have  to  satisfy  is  that  the  sample  must 
contain  the  same  proportion  of  outside  and  inside  pulp  that 
was  contained  in  the  whole  bale. 


Bales  are  frequently  found  to  be  wet  on  one  side  only,  or 
not  equally  wetted  on  all  sides,  and  a  little  consideration 
will  show  us  that  a  "  composite  photograph  "  of  several 
sheets,  or  other  suitable  means,  would  prove  the  "  general 
condition  "  to  be  as  in  Fig.  2.  The  corners  of  the  com- 
posite sheet  would,  if  anything,  show  more  moisture  than 
the  rest  of  the  edges. 

To  accurately  describe  the  terms  "  inside  "  and  "  outside,' ' 
we  are  compelled  to  express  ourselves  in  the  language  of 
geometry,  and  to  submit  our  methods  of  sampling  to 
geometrical  proof.  The  terms  have  only  a  relative  meaning, 
until  a  distinct  line  of  separation  can  be  described. 

Dr.  Alan's  letters  to  "  Wood  Pulp "  state  that  if  the 
sheets  be  cut  into  equal  halves  or  quarters  a  correct  sample 
will  result,  nor  can  this  be  disputed,  but  he  does  not  discuss 
the  proportions  of  inside  and  outside  pulp  as  such. 

I  have  to  suggest,  to  postulate  perhaps,  that  if  lines  be 
drawn  parallel  to  the  sides  of  a  sheet,  joining  at  the 
diagonals,  and  thus  forming  a  rectangular  figure,  we  have 
a  proper  geometrical  separation  of  inside  from  outside,  as 
at  Fig.  .5,  where  three  such  lines  of  separation  are  shown  ; 
and  again  that  this  gives  us  a  close  approximation  to  the 
actual  conditions  shown  at  Figs.  1,  2,  3.  The  slight 
difference  must  be  discussed  later. 

The  lines  shown  in  Figs.  5.4.  and  5b  are  possible  lines  of 
separation,  but  though  I  have  seen  many  thousands  of 
bales  similar  to  Figs.  1,2,  and  3,  only  one  resembled  Fig.  5a. 
These  two  figures  have  a  curious  interest  because  they 
represent  conditions  under  which  the  "  diagonal  strip  "  and 
the  "  transverse  strip "  methods  (to  follow)  respectively 
would  be  almost  correct,  and  so  furnish  the  key  to  a 
leductio  ad  absurdum  proof  against  such  methods. 

Having  now  defined  the  line  of  separation,  it  remains 
for  us  to  state  and  prove  a  geometrical  problem.  We  are 
called  upon  to  prove  that  the  sample  taken  from  the  sheet 
contains  the  same  proportion  of  inside  to  outside  pulp  that 
was  contained  in  the  whole  sheet ;  i.e.,  in  Fig.  6,  that 
a  :  b  : :  c  :  d,  the  proof  being  applied  to  a  "  wedge  "shaped 
sample. 

The  proof  is  simplified  by  considering  only  one  of  the 
triangles  foimed  by  the  diagonals  at  Fig.  7,  since  they  are 
of  equal  area,  and  the  triangles  within  the  line  of 
separation  are  also  equal.     (Prop.  XXXVIII.,  Bk  1.) 

In  Fig.  8  let  a  6  c  represent  one  of  the  triangles  formed 
by    the   diagonals   of    a    sheet    or    rectangular    figure,   a 
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represeuiiDg  the  centre  of  the  rectangle  (o  i  c  may  equally 
represent  any  part  of  such  triangle  cut  by  lines  through  a). 
hex.  rf  «  be  drawn  parallel  to  b  c,  representing  the  line  of 
separation.  Let  the  triangle  a  b  u  represent  th(!  "  wedge  " 
Siunple. 

Join  bf  and  b  e. 

It  is  required  to  prove  that :  — 

d  e  c  b  :  a  d  e  i:  dfy  b  :  a  d  f. 

Proof. 

d  e  b  :  d  e  a   ::   b  d  :  d  a  and 

dfb  :  dfa  : :   b  d  :  d  a  (Prop.  r.,Bk.  VI.) 

Therefore,  d  e  6  :  d  e  a    ::  dfb  :  rf/a  (Prop.     XI.,    Bk. 

V.) 1. 

a  b  :  a  d  : :   6  <7  :  df 


(Prop. 


and  similarly,  a  b  :  a  d  : :   b  c  :  d  e. 
Therefore,  h  y  :  df  ::   b  c  :  d  e 
and  d  e  :  df  : :   b  c  :  b  g 


IV.,    Bk. 
VI.) 


d  e  :  df  : :   a  <l  e  :  a  df 
and  similarly,  b  c  :  b  y  ::   b  e  c 
Therefore,  a  d  e  :  a  df  ■.•.bee 

b  e  c  :  a  d  e   ::   bfy  :  a  d  f 

Now  in  1  we  have — 

A  :  B  : :  C  :  D ; 
and  in  3  we  have — 

E  :  B  ::  F  :  D. 
Therefore  A  +  K  :  B  ::   C  +  F : 


(Prop.XI.,Bk.  V.) 
(Props.  XVI.  and 

I.,  Bk.  V.) 

2. 

(Prop,  i.,  iik.  V.) 

I'fg- 

;  6/.9(Prop.  XL,  Uk.  V. 

and 2.) 

(Props.  XVI.  &  I., 
Bk.  V.) 3. 


D 


(Prop.    XXIV., 
Bk.  V.) 


that  is — 

d  b  e  +  b  e  c  :  a  d  e   ::   df  b   +  f  b  g  :  a  df 

hut  d  b  e  +  bee  —  decb 

and  dfb  +  fh  y  =  df  gb  (construction). 

Therefore  — 

deeb  :  ade  : :   dfg  b  :  adf.  Q.E.D. 

To  sum  up,  if  our  line  of  separation  be  correct,  we  have 
proved  that  any  wedge  drawn  from  the  centre  of  a  plane 
rectangular  figure  to  the  edge  must  contain  the  same  ratio 
of  inside  to  outside  area  that  the  whole  figure  contained. 
The  above  does  not  of  necessity  apply  to  whole  bales,  but 
it  does  apply  to  sheets  or  laminated  structures  where  all 
horizontal  sections  have  their  edges  and  lines  of  separation 
directly  superimposed. 

I  must  point  oat  that  the  wedge  would  be  equally  corroct 
whether  the  line  of  separation  were  near  the  centre  or  edge 
of  the  sheet,  also  that  any  zones  of  intermediate  moisture 
would  be  correctly  sampled  ;  we  also  see  that  when  testing 
a  single  sheet  the  base  width  of  the  wedge  is  immaterial, 
and  that  a  sample  may  be  taken  either  from  the  side  or 
end  of  the  sheet. 

We  have  now  to  consider  what  circumstances  occur  in 
practice  which  may  modify  ihe  conclusions  already  arrived 
at.     The  most  important  are  as  follows  : — 

1.  Thiekness  of  Sheets. — If  we  were  called  upon  to 
sample  a  number  of  bales  by  taking  a  single  sheet  from 
each  bale,  it  is  fairly  clear  that  each  sheet  should  be 
of  the  same  thickness,  though  the  actual  variation  is 
considerable,  especially  in  moist  pulp.  In  au  ordinary 
test,  there  is  no  need  to  do  more  than  bear  this  in  mind 
whilst  sampling,  and  as  far  as  possible  to  select  sheets  of 
uniform  thickness.* 

2.  Curvature  of  Line  of  Separation.  —  It  has  been 
already  noted  that  I  am  not  quite  correct  in  taking  the 
line  of  separation  as  a  rectangular  figure,  but  that  it  is 
slightly,  or  it  may  be  considerably,  rounded  at  the  corners, 
as  at  Pigs.  2,  3,  and  4.  The  question  we  have  to  decide 
is,  in  what  way  will  this  influence  the  conclusions  already 
arrived  at  ?     In  Fig.  9,  we  have  both  lines  of  separation 

•  It  has  been  suKRested  that  the  samples  should  be  cut  by  means 
of  the  guillotiiic,  so  that  they  uiuy  be  strictly  ot  the  same  size,  and 
this  IS  ni  doubt  theoretically  correct  for  sheets  ol  uniform  thick- 
ness, but  there  are  many  cases  when  the  pulp  haa  to  be  S'lmpled  in 
the  (lock  or  other  warehouses,  and  no  madiine  is  available  lor  the 
purpose. 


drawn,  the  actual  a,  and  the  line  we  have  thus  far  assumed 
correct  b.  The  figures  are  so  drawn  that  the  areas  of 
inside  and  outside  are  the  same,  whichever  line  be  <-.on- 
sidered.  Now  taking  the  wedge  /,  the  hue  of  separation 
would  be  at  c,  if  it  were  straight,  whereas,  in  practice,  it  is 
at  d ;  it  follows  that  the  wedge  /  is  not  strictly  correct, 
but  includes  too  much  inside  pulp.  Similarly,  we  may 
show  that  the  sample  at  y  would  include  too  little  inside 
pulp.  We  may  conclude  that  it  would  be  jMJSsible  to  find 
some  intermediate  point  abouty  where  the  sample  would 
be  correct.  This  brings  us  very  near  to  becoming  guilty 
of  unnecessary  refinement,  and  the  sampler  may  perhaps 
be  left  to  his  own  devices  ;  he  may  choose  the  correct  jjoint, 
or  if  he  take  the  point/  he  will  at  least  he  able  to  say  that 
he  is  not  "  taking  too  much  outside  pulp,"  as  the  detractors 
of  the  wedge  mt^thod  have  frequently  averred. 

3.  Position  m  Bale  of  Salected  Sheets. — In  ordinary 
course,  we  have  to  choose  our  sheets  from  the  bales  before 
sampling  them,  but  it  has  been  convenient  to  reverse  the 
natural  order.  There  is  little  or  no  diificulty  in  obtaining 
representative  sheets,  if  we  are  at  liberty  to  take  10  or  20 
at  equal  distances  throughout  the  bale,  but  when  we 
consider  the  selection  of  one,  two,  or  three  sheets  we  find 
our  task  to  be  very  different.  A  glance  at  Figs.  10  and  11 
will  emphasise  this  point,  showing  that,  whilst  the  position 
of  the  inner  sheets  selected  is  of  little  moment,  the  exact 
position  of  the  outer  sheets  may  make  a  considerable 
difference.  I  am  taking  a  bale  much  drier  outside  than 
inside  for  illustration.  Three  .sheets  are  taken  at  a,  b,  and  c 
by  the  two  methods  shown  at  Figs.  10  and  11,  representing 
vertical  or  "  translaminate  "  sections  of  the  bale.  The 
sample  from  Fig.  10  contains  two  sheets  of  outermost  or 
driest  pulp,  and,  therefore,  assumes  two-thirds  of  the  entire 
bale  to  be  in  the  same  condition  of  dryness ;  of  course,  this 
is  not  correct.  In  Fig.  11,  we  select  a,  6,  and  c,  at  equal 
distances  apart  again,  but  since  the  outermost  pulp  is 
unrepresented,  we  have  again  drawn  a  false  sample. 
Unfortunately  our  difficulties  are  not  at  an  end  if  we  select 
a  point  half-way  between  d  and  a,  since  the  outermost  pulp 
is  again  neglected. 

To  show  that  this  is  no  mere  "hair  splitting,"  the 
following  results  are  given  of  moisture  tests  made  upon  full 
sheets  taken  from  a  bale  after  some  weeks'  exposure  to  the 
open  air : — 


Sheet. 

Moisture. 

Per  Cent. 

Outside 

16-16 

No.S! 

20 -K! 

..    3 

,. 

,.    4 

28-73 

„    8 

33-»g 

.,    6 

4!fOS 

Middle 

51-16 

I  must  at  once  admit  that  theoretical  accuracy  had  to  be 
abandoned  as  impracticable  in  case  of  ordinary  pulp  tests, 
but  I  hope  to  show  how  a  tiatisfactory  selection  can  be 
made  by  the  application  of  geometrical  principles.  I 
cannot,  however,  go  much  further  without  discussing  :  — 

"  Equal  weight.'  "  or  "  Equal  volumes." — It  is  not,  on 
first  thoughts,  quite  clear  whether  we  should  collect  equal 
weights  of  samples  from  each  bale  or  equal  volumes.  This 
may  be  discussed  on  general  grounds,  but  I  think  a  stated 
case  will  show  that  volume  and  not  weight  must  be  con- 
sidered. Let  us  suppose  that  two  bales  are  to  be  tested 
together;  each  contained  100  lb.  of  air-dry  pulp  when 
packed-,  but  one  of  them  had  been  afterwards  increased  to 
200  lb.  by  wetting. 

We  shoiJd  have  :  — 


Absolutely  dry  pulp  contained  . . . 

Total  moisture 

Total  moisture  per  cent 

Total  weight  of  bales 

Total  moisture  


No.  1  (200  lb.).   No.  2  (100  lb.) 


90  lb. 

110  lb. 
65 


001b. 
101b. 
10 


3001b. 
1201b.,  or  iO  per  rent. 
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This  is  the  result  that  would  be  obtained  if  the  sampling 
were  correct. 

Taking  equal  weights  of  sample  we  have : — 


No.l. 


Weight  taken,  say 

Since  t<:tal  moisture  is 

The  loss  is 

Loss  on  both  samples  together  is  . 


100  prms. 
55  per  cent. 
55  grms. 


No.  2. 


100  grms. 
10  per  cent. 
10  grms. 


6S  grms.,  or  n\  per  cent. 


but  this   does  not  agree   with  the  actual  known  contents 
(,40  per  cent.). 

Taking  equal  volumes  of  sample,  and  assuming  that  the 
bale  has  not  swelled  enough  to  affect  the  results,  we  have  : — 


No.l. 


No.  2. 


Weight  taken,  say 200  grms.  i  100  grms. 

Since  total  moisture  is 55  per  cent.     [    10  per  cent. 

The  loss  IS 110  grms.  I    10  grms. 

Loss  on  both  samples  together  is.  120  grms.,  or  40  per  cent. 


agreeing  with  the  known  correct  amount. 

We  may  now  lay  down  the  following  principles  ; — 

1.  Since  the  bales  are  all  of  approximately  the  same 
volume  in  a  consignment,  the  samples  representing  the 
separate  bales  should  all  be  of  the  same  volume. 

2.  The  volume  of  auy  single  sample  or  wedge  must  be 
proportional  to  the  volume  of  pulp  it  represents. 

Selection  of  S fleets. — The  following  are  applications  of 
the  above  principles. 

Let  Fig.  12  represent  the  edge  or  vertical  section  of  a 
bale.  At  a /is  a  scale  divided  into  24 — say  a  24-inch  bale 
— and  we  wish  to  find  three  points  where  sheets  may  be 
selected  as  samples.  First  divide  the  scale  into  such  spaces 
that  a  simple  ratio  exists  between  them,  e.g.,  1  :  2  :  3  as  in 
a  b  c  and_/"e  d,  the  two  halves  of  the  bale  being  considered 
similar.  Now  remembering  that  our  method  of  sampliiif; 
single  sheets  is  supposed  correct,  and  considering  a  h  c  d  e  f 
as  separate  areas,  it  is  clear  that  if  samples  are  taken  from 
the  middle  of  those  areas  they  must  be  proportional  to  the 
bulk  of  pulp  represented  ;  b  must  be  twice  the  size  of  a  and 
c  must  be  three  times  a.  This  proportion  is  easily  obtained 
in  practice  by  varying  the  base  lengths  of  the  wedges 
accordingly.* 

If  four  samples  may  be  taken  from  the  bale,  a  greater 
degree  of  accuracy  can  be  attained,  since  we  can  approach 
to  within  half  an  inch  of  the  outside  sheet  as  shown  at 
Fig.  13,  still  retainmg  very  simple  proportions  ;  the  samples 
are  drawn  from  a  b  d  and  /,  their  base  lengths  being 
1:2:8:4  (since  a  :  b  :  c  :  d  ::  h  :  g  :  /  -.e  ::  I  :2  : 
4  :  8). 

If  a  still  nearer  approach  were  required  to  the  edge  of 
the  bale,  the  ratio  1:4:9:4:1  might  be  taken,  or  if 
a  works  test  on  a  few  hundred  bales  be  required,  we  may 
proceed  as  in  Fig.  14  (and  12),  cutting  the  wedges  from 
three  sides  of  the  bale,  and  alternately  from  end  and  side 
of  the  separate  sheets.  In  more  complete  tests,  samples 
should  be  taken  from  both  ends  and  sides  of  all  selected 
sheets,  and,  if  but  few  bales  have  to  be  tested,  quarter,  half, 
or  full  sheets  will  be  required  to  represent  the  largest  wedge 
from  the  bale. 

In  deciding  upon  the  size  and  number  of  wedges  to  be 
selected,  regard  must  be  paid  to  the  conveniences  for  drying, 
making  it  a  rule  to  obtain  the  heaviest  sample  suitable  for 
the  oven. 

It  may  be  thought  that  the  foregoing  methods  will  be 
tedious  and  cumbersome  in  practice,  but  they  are  intended 
rather  as  models  to  be  followed  as  closely  as  may  be  than 
as  very  hard   and  fast  rules.     Thus  there   is   no  need   to 


•  The  bases  of  triangles  are  of  course  only  proportional  to  their 
area  when  the  altitude  is  constant,  and  it  follows  that  wedges  taken 
from  the  side  of  a  sheet  are  not  of  equal  area  to  those  taken  from 
the  end  of  the  same  if  their  bases  are  equal.  We  shall  find, 
however,  without  much  trouble  that  the  wedges  are  equal  in  area 
when  their  bases  are  proportional  to  the  side«  they  are  drawn 
from.  It  is  doubtful  wliether  there  is  any  need  to  apply  this 
extension  of  theory  to  practice,  but  it  should  not  be  entirely 
forgotten. 


measure  up  the  bale  or  wedges  with  a  two-foot  rule,  though 
this  might  be  useful  for  novices.  I  have  found  it  possible 
to  weigh  and  sample  bales  at  the  rate  of  lO.l  per  hour,  and 
this  could  certainly  not  be  done  by  any  other  method 
involving  the  same  number  of  sheets  per  bale. 

The  samples  may  be  conveniently  stored  in  large  tin  cases 
with  "  air-tight '"  or  "  lever-top  "  lids. 

Sampling  by  "Solid"  Methods. 
Many  attempts  have  been  made  to  sample  bales  of  pulp 
by  cutting  out  tilocks  with  an  axe,  or  to  drill  cylinders  with 
an  auger,  but  these  methods  have  failed  chiefly  through 
mechanical  difficulties.  If,  however,  such  obstacles  were 
overcome,  there  are  reasons  why  some  such  practice  would 
be  preferable  to  existing  methods,  and  since  many  kmds  of 
merchandise  are  not  packed  in  sheets,  it  is  worth  while  to 
refer  to  the  correct  means  of  sampling  such  material.  1  do 
not  intend  to  treat  this  subject  with  the  detail  it  really 
deserves,  as  it  would  involve  a  proof  in  solid  geometry  of 
greater  length  than  I  can  undertake  in  this  paper.  It  is 
fairly  clear  that  a  proof  may  be  based  upon  that  already 
given  for  the  plane  figure,  showing  that  if  any  solid  wedge 
be  taken  from  the  bale  with  the  point  of  the  wedge  at  the 
centre  and  with  straight  edges  to  the  outside  of  the  bale,  a 
correct  snmple  will  result.  The  same  exception  already 
seen  in  the  sampling  of  sheets  has  its  counterpart  iu  the 
solid,  whereby  the  base  of  the  wedge  should  not  be  close  to 
the  comer  nor  yet  at  the  centre  of  auy  of  the  sides,  but 
somewhat  in  accordance  with  fig.  15.  The  rule  may  be 
applied  to  anything  packed  in  bale  or  box  form,  when  it  is 
necessary  to  obtain  a  fair  proportion  of  the  outer  and  of  the 
inner  substance,  it  may  be  wool,  raw  cotton,  rags,  soap,  &c. 

C0MPAKI8ON  OP  Wedge  Sampling  with  Othbr 
Methods. 

Under  geometrical  treatment  it  is  now  possible  to  com- 
pare different  methods  of  sampling,  but  we  are  compelled 
to  assume  that  whatever  method  has  been  used,  the  intention 
has  always  been  to  select  sheets  of  average  moisture ;  in 
other  words,  that  the  selection  of  sheets  from  the  bale  has 
been  considered  apart  from  the  selection  of  samples  from 
those  sheets. 

Methods  such  as  those  in  Fig.  16  must  at  once  be  con- 
demned as  containing  no  outside  pulp.  In  one  case  a 
difference  of  5  per  cent,  was  shown  between  one  of  these 
methods  and  the  wedge  method. 

Of  course  the  methods  at  Fig.  16  will  sometimes  give  a 
correct  result,  either  owing  to  the  existence  of  a  zone  of 
avei'age  moisture  at  the  sampling  point,  or  to  the  uniformity 
of  the  moisture  throughout  the  sheet. 

Comparisons  have  been  made  between  the  various 
methods  of  sampling,  b\it  as  they  do  not  appear  to  me 
to  have  been  made  upon  suitable  bales,  I  cannot  find 
that  it  is  worth  while  to  discuss  them.  The  differences 
shown  are  not  large,  and  I  would  point  out  that  any  com- 
parative tests  should  be  made  upon  bales  which  show 
considerable  differences  in  moisture  between  the  centre  and 
outside,  otherwise  the  variation  in  results  may  he  due  to 
actual  differences  of  moisture  in  different  parts  of  the  bale. 

Two  methods  have  been  suggested  where  some  of  the 
outside  pulp  is  included  in  the  sample  (Fig.  17),  and  one  of 
these,  which  I  may  call  the  transverse  strip  method,  may  be 
made  so  striking  an  example  that  Fig.  18  is  devoted  to 
showing  how  far  it  is  incorrect.  Let  us  take  a  line  of 
separation  at  the  heavy  dotted  line,  so  that  we  have  twelve 
outside  rectangles  surrounding  four  inside,  all  16  being  of 
equal  area.  The  sample  should,  of  course,  contain  inside 
pulp  to  the  extent  of  one  quarter  of  its  bulk  ;  it  actually 
contains  no  less  than  half  its  bulk  of  inside  pulp  by  this 
method  !  In  other  words  the  transverse  strip  should  con- 
tain three  times  more  outside  pulp,  as  at  b.  At  c  we  have 
additional  proof  of  the  correctness  of  the  wedge  method. 

We  can  see  at  a  glance  that  the  strip  method  would  be 
correct  if  the  dotted  lines  at  Fig.  17a  be  taken  as  "lines  of 
separation,"  but  it  is  necessary  to  add  that  the  strip  must 
be  transverse  to  the  lines  of  separation,  and  no  additional 
sample  must  be  cut  from  the  same  sheet.  Fig.  176  is 
practically  the  same  so  long  as  the  width  of  the  diagonal 
strip  is  not  considerable. 
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A  Scandinavian  pulp  mill  informed  me  that  they  have 
found  -2  per  ceut.  difference  when  tests  are  made  by  the 
wedge  and  the  transverse  strip  method  on  freshly  packed 
moist  pulp.  It  would  seem  that  pulp  mills  adopting  the 
methods  at  Fig.  17  may  he  invoicing  their  pulp  2  per  cent, 
over  dry.  Since  there  is  no  other  method  of  sampling 
short  of  taking  full  sheets,  where  so  large  a  proportion  of 
outside  palp  is  included  as  in  the  wedge  method,  it  seems 
to  follow  that  any  other  method  favours  the  htiyer  when 
the  pulp  is  extern.ally  dry,  and  favours  the  seller  when 
externally  wet. 

I  am  informed  that  the  British  Wood  Pulp  Association 
consider  the  inclusion  of  abnormally  heavy  hales  in  a  test  to 
be  a  most  reprehensible  practice,  and  this  is  easily  under- 
stood so  long  as  the  methods  of  sampling  do  not  pretend  to 
deal  mth  such  bales,  and  I  should  add  that  all  writers  have 
been  most  careful  to  state  that  their  method  is  not  appUc- 
able  to  bales  that  have  been  much  wetted.  I  have  no  wish 
to  advocate  the  inclusion  of  all  or  any  bales  in  a  test,  but 
to  point  out  to  analysts  that  they  will  do  well  to  use  their 
own  judgment  in  the  rejection  of  bales.  A  very  serious 
injustice  may  be  done  to  the  pulp  mill  by  the  rejection  of 
such  heavy  bales  as  recently  came  under  my  notice ;  the 
hales  varied  considerably  in  moisture,  many  being  quite 
moist  to  the  touch,  and  others  were  unusually  dry.  Finding 
some  of  them  so  abnormally  heavy  that  objection  might  be 
taken  to  my  iucluding  them  in  the  test,  I 
looked  for,  but  could  find  no  evidence  of, 
external  wetting ;  in  fact,  these  bales  were 
the  driest  of  the  lot,  and  the  lighter  bales 
were  found  to  be  those  with  excessive  mois- 
ture. It  is  easy  to  see  what  had  happened. 
The  great  variation  in  moisture  from  hale 
to  bale  had  tended  to  equalisation  by  con- 
tact of  the  bales  with  one  another,  but  the 
dry  bales  were  still  appreciably  "dry," 
though  of  course  wetter  than  when  packed. 
I  considered  myself  fully  justified  in  reject- 
ing none  of  these  dry  bales,  although  they 
were  unusual!)'  heavy.  The  opinion  of 
the  British  Wood  Pulp  Association  raises 
the  question  as  to  what  the  analyst  is  to  do 
when  all  the  bales  are  wet.  Surely  the 
buyer  is  not  to  be  deprived  of  the  right  to 
a  test  ?  I  venture  to  sugcest  that  if  tested 
by  the  wedge  method  the  result  will  be  as 
nearly  correct  as  any  test  can  be  made 
under  such  adverse  conditions. 

Drying  tue  Sample. 

I  have  already  drawn  attention  to  the 
necessity  for  drawing  large  samples  when- 
ever bulk  of  any  kind  is  to  be  tested,  and 
this  brings  me  to  the  conclusion  of  my 
paper  in  the  consideration  of  larger  samples 
than  those  very  often  considered  sufficient 
by  analysts.  It  was  certainly  the  custom 
some  years  ago  to  Uike  very  small  samples, 
mainly  because  there  were  no  conveniences 
for  the  drying  of  greater  quantities. 
Auother  difficulty  arose  in  the  great  length 
of  time  required  to  dry  even  half  a  pound 
of  pulp  in  the  usual  water-jacketed  oven, 
aud  several  check  weighings  were  neces- 
sary. If,  in  addition,  the  process  was 
carried  out  with  the  use  of  a  desicciitor,  the 
time  and  trouble  involved  was  seldom 
worth  what  the  analyst  could  charge  for  a 
mere  "  moisture  determination."  "  The  use 
of  the  laboratory  hot-air  oven  does  not  im- 
prove matters  much  by  hastening  the  dry- 
ing, unless  it  be  properly  jacketed,  and  I 
should  therefore  like  to  suggest  the  use  of 
such  appliances  as  are  used  for  similar 
purposes  in  the  conditioning  houses.  The 
oven  in  question  is  merely  the  outcome  of 
exactly  the  same  troubles  experienced  by 
those  who  have  had  to  test  wood  pulp,  aud 
answers  its  purpose  admirably.    A  constant 


temperature  of  100°  C.  is  readily  obtained,  the  sample 
remains  in  the  oven  until  absolutely  dry,  and  it  is  only 
necessary  to  leave  it  there  until  the  balance  renuiins 
constant  for  half  an  hour  or  so.  A  very  common  error  is 
the  supposition  that  the  final  weighing  must  be  very 
inaccurate  because  the  weighing  is  done  whilst  the  sample 
is  still  hot,  but  we  must  not  forget  that  the  conditions  are 
by  no  means  comparable  to  weighing  a  hot  substance  on  a 
pan  exposed  to  the  cold  air.  All  draughts  are  cut  off  from 
the  sample,  and  the  only  error  remaining  is  quite  negligible 
or  can  be  allowed  for.  The  error  is,  of  course  :  (weight  of 
air  displaced  by  pulp  at  temperature  of  room)  —  (wei"ht 
of  air  displaced  at  temperature  100°  C.). 

AN  IMPEOVED  GAS-SAMPLER. 

BY   J.    H.    LESTER,    M.S^.,    F.I.C. 

For  some  years  I  was  in  the  habit  of  using  the  Stead  gas- 
sampler  for  the  collection  of  flue  gases,  but  I  found  that  it 
had  the  following  disadvantages  :  — 

1.  That  it  was  impossible  to  obtain  a  strictly  representa- 
tive sample  of  gas,  because  the  mercury  ran  out  of  the 
holder  much  more  rapidly  at  the  commencement  than  at 
the  end  of  the  sampling  period.  The  head  of  mercury  was 
something  like  six  inches  at  the  commencement  and  only 
perhaps  one  inch  at  the  end. 
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2.  The  eoDstruction  of  the  T-piece  was  such  that  unless 
ilie  sample  was  drawn  off  very  rapidly,  an  eddy  must  havi 
been  formed  at  the  entrance  to  the  holder,  and  part  of  the 
ronteuts  must  have  beeu  drawn  off. 

3.  I'he  mercury  trap  in  the  T-picce  of  all  the  samplers 
I  used — half  a  dozen  or  more — would  not  work,  owing  to 
faulty  construction. 

After  making  and  trying  several  differently  constructed 
samplers,  I  found  that  a  verj'  efficient  instrument  could  be 
made  by  fixing  a  three-way  tap  with  millimetre  bore  tubes 
to  ihe  top  of  a  Hompel  mercury  reservoir.  It  is  important 
to  have  the  vertical  part  of  the  T-tube  of  sufficient  length 
to  prevent  the  possibility  of  eddying  of  gas  at  the  entrance 
to  the  bulb.  I'he  rubber  tube  connecting  the  bulb  with  the 
mercury  bottle  should  be  of  pump  tubing,  or  what  I  find  is 
better  still,  the  tubing  sold  by  the  Oxygen  Co.  for  use 
with  their  lantern  jets.  This  tube  should  be  not  less  than 
1 2  ins.  in  length,  in  which  case  the  head  of  mercury  will  be 
about  16  ins.  when  the  sample  is  commenced,  and  about 
14  ins.  at  the  end  of  the  sampling  period.  It  will  follow 
that  the  rate  of  flow  will  be  almost  constant  and  the  con- 
tents of  the  bulb  will  represent,  with  fair  accuracy,  the 
composition  of  the  gases  that  have  passed  along  the  top  of 
the  T-piece. 

The  rate  of  flow  of  mercury  may  be  ascertained  by  col- 
lecting it  in  a  small  graduated  tube,  and  very  little  practice 
will  enable  the  operator  to  collect  100  to  150  c.e.  of  gas  for 
analysis  during  an  hour's  continuous  sampling. 

At  the  end  of  the  sampling  period,  a  few  drops  of 
mercury  are  caused  to  follow  the  pas  along  the  horizontal 
part  of  the  T-piece  in  order  to  till  the  tube  and  to  "  seal  " 
the  three  way  tap.  The  lower  tap  is  shut,  the  air  outlet  in 
the  stopper  closed,  and  the  sampler  taken  to  the  laboratory. 
The  T-piece  is  now  connected  in  the  usual  manner  with 
the  gas  analysis  apf  aratus,  and  the  mercury  bottle  raised 
above  the  bulb  and  inverted.  If  then  the  cork  be  taken 
from  the  bottom  of  the  mercury  bottle  the  gas  can  be 
transferred  to  the  gas  apparatus. 

The  sampler  might  be  improved  by  a  connecting  tube 
and  tap  between  the  rubber  tube  and  the  lower  opening  of 
the  mercury  bottle,  but  I  have  not  found  this  v/orth  doing 
in  practice.  I  have  used  it  many  times  for  sampling  flue 
gases  and  producer  gases,  and  find  it  quite  satisfactory. 

All  the  materials  for  construction  can  be  had  from 
dealers  in  gas  apparatus,  and  the  only  difficult}-  is  the  con- 
nection of  the  T-piece  to  the  bulb,  which  had  better  be  left 
to  an  experienced  glass  blower. 

If  the  sampler  be  used  for  carrying  the  sample  some  con- 
siderable distance,  it  is  better  to  put  the  gas  under  some 
pressure  by  means  of  the  mercury  bottle,  disconnect  the 
lower  tap  from  the  bottle,  and  tie  it  on  to  the  three-way  tap. 

A  STRENGTH  TESTING  MACHINE  FOR 
FINE  YARNS. 

BY  J.  H.  LKSTEK,  M.Sc.,  F.I.C. 

Most,  if  not  all,  of  the  machines  used  for  testing  the 
strength  of  yarns  and  textile  fabrics  are  provided,  at  one 
end  of  the  specimen  with  an  arrangement  intended  for 
extension  at  a  constant  speed,  whilst,  at  the  other  end,  the 
strain  is  recorded  by  various  means.  One  effect  of  the  use 
of  the  coiled  spring  or  quadrant  lever  type  or  recorder  is  to 
make  it  impossible  to  extend  the  specimen  at  a  constant 
speed,  so  that  these  types  have  neither  a  constant  rate  of 
exten.sion  nor  a  constant  locrease  of  load  ;  these  conditions 
vary  with  the  elasticity  of  the  specimen. 

It  is  well  known  thit  concordant  results  cannot  be 
obtained  with  varying  rates  of  extension  slightly  greater 
than  those  rates  in  common  use,  but  at  much  lower  speeds, 
this  error  is  eliminated  and  may  generally  be  neglected. 

In  any  test  pretending  to  accuracy  or  intended  for  com- 
parison with  ?iioie  or  less  elastic  material,  it  is  clear  that  the 
speed  of  extension  should  be  so  slow  that  moderate  varia- 
tions of  speed  will  not  affect  the  result.  Unfortunately, 
considerations  ot  time  saving  have  compelled  the  use  of  the 
highest  speed  compatible  with  "  reasonable  accuracy,"  and 
such  speed  is  admittedly  too  high  for  anything  bej  ond  a 
rou-ih  '*  works  test." 


It  was  with  the  object  of  overcoming  this  objection  and 
of  having  a  machine  admitting  of  rapid  and  accurate 
testing  that  I  designed  the  present  instrument. 

Like  all  other  machines  for  this  purpose,  it  has  the 
essential  extension  and  recording  apparatus  at  opposite 
ends  of  the  specimen.  The  extension  gear  is  improvised 
from  a  mtcroiueter  with  the  optical  attachment  replaced  by 
a  small  clamp  for  one  end  of  the  specimen.  The  readings 
on  the  scale  give  the  extension  or  elasticity.  From  the 
other  and  lower  end  of  the  specimen  a  bucket  is  suspended 
by  a  clamp  and  wire ;  these  should  hang  freely  from  the 
specimen,  the  only  friction  being  cau.sed  by  the  twist  of 
the  sample  pressing  a  projecting  wire  from  the  bucket 
against  a  vertical  support.  The  testing  stress  is  obtained 
by  running  water  into  the  bucket  from  a  reservoir  at  a 
higher  level,  so  that  the  increase  of  load  is  added  at  a  con- 
stant rate.  This  ensures  the  accuracy  of  the  test  depending 
simply  upon  the  speed  of  the  water  supply,  and  not  in  any 
way  upon  the  elasticity  of  the  sample.  During  the  running 
of  water  into  ihe  bucket,  the  lower  clamp  is  caused  to 
remain  directly  opposite  a  fixed  point  on  the  supporting 
framework,  by  turning  the  screw  of  the  micrometer,  and  so 
raising  the  upper  clamp.  This  is  easily  done  in  practice. 
As  soon  as  the  thread  breaks  the  lower  clamp  and  bucket 
fall  on   to   a  trigger,  immediately  cutting    off    the  water 
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supply  and  turning  it  into  the  waste  trough  and  jar  at  the 
back  of  the  stand.  During  the  test,  the  water  is  supplied  to 
the  bucket  through  a  rubber  tube  with  glass  jet,  this  being 
pushed  over  the  waste  trough  by  the  fall  of  the  trigger. 
The  breaking  strain  is  found  by  adding  the  weight  of  water 
in  the  bucket  (by  measurement  in  a  graduated  vessel)  to 
the  weight  of  the  bucket  and  its  attachments.  The  mea- 
surement of  all  threads  and  yarns  is  very  unsatisfactory 
unless  the  tension  is  stated,  and  since  the  aluminium  bucket 
and  fittings  are  very  light  in  proportion  to  the  breaking 
strain  of  the  specimen,  it  is  convenient  to  take  all  initial 
measurements  under  the  load  of  the  empty  bucket,  &c. 

The  large  bucket  in  the  accompanying  figure  is  for  use 
with  samples  requiring  from  500  grms.  to  2  kilos.  Still 
stronger  samples  would  require  the  addition  of  a  lever 
attachment. 

One  advantage  this  machine  has  over  many  others  is  that 
it  can  be  worked  by  hand  power  without  being  open  to  the 
objections  generally  urged  against  this  method ;  there  is  no 
need  for  very  great  regularity  in  turning  the  micrometer 
screw.  The  cost  of  production  need  not  approach  that  of 
any  of  the  existing  reliable  machines. 

THE  HYGROSCOPIC  NATURE  OF  COTTON. 

BY  J.  H.  LESTER,  M.Sc,  F.I.C. 

Having  been  frequently  called  upon  to  declare  the  per- 
centage of  sizing  matters  added  in  course  of  manufacture  to 
cotton  cloth,  and  estimating  this  size  by  the  usual  method 
of  washing  or  boiling  out,  it  was  clearly  necessary  to 
ascertain  whether  pure  cotton  contained  any  substance 
which  would  otherwise  be  declared  as  "  size."  On  deter- 
mining the  amount  of  this  substance  by  boiling  with  distilled 
water  and  evaporating  to  dryness,  I  was  somewhat  surprised 
to  find  as  much  as  2  per  cent,  in  some  samples  and  never 
less  than  1^  per  cent. 

I  have  tried  to  find  any  published  matter  on  the  subject, 
but  without  success,  except  so  far  as  the  following  paragraph 
from  Dr.  Schunk's  paper,  in  the  Memoirs  of  the  Manchester 
Lit.  and  Phil.  Society  (Vol.  IV.,  3rd  series),  is  concerned  : — 

"  Whether  cotton  contains  naturally  any  substance 
soluble  in  water,  or  which,  being  originallj'  insoluble,  is 
rendered  soluble  by  the  prolonged  action  of  alkalies  is  a 
question  upon  which  I  pronounce  no  decided  opinion, 
though  I  am  inclined  to  believe  that  there  exists  in  it  at 
least  one  such  body." 

The  paper  in  question  goes  on  to  deal  at  length  with  the 
matter  thrown  Up  by  acid,  after  boiling  out  cotton  with 
alkali,  the  "  cotton  wax,"  as  Dr.  Schunck  called  it,  being 
especially  dealt  with. 

The  "  Water  Extract,"  as  I  think  I  may  call  it,  is 
undoubtedly  of  a  very  complex  nature,  and  no  doubt  much 
will  depend  upon  the  precise  method  of  extraction.  It  is 
likely  that  much  will  depend  upon  the  state  of  the  fibre 
extracted,  upon  its  origin,  and  upon  whether  the  fibres  are 
entire  or  broken.*  The  present  paper  must  be  considered 
as  quite  a  preliminary  investigation,  since  1  hare  only  thus 
far  examined  fibres  as  they  exist  after  spinning,  and  they 
were  of  unknown  origin.  Since,  however,  a  large  number  of 
samples  from  different  sources   have  been  examined,  I  have 


no  reason  to  doubt  the  accuracy  of  the  conclusions  already 
arrived  at. 

The  following  is  an  explanation  of  the  table  of  results. 
About  60  grms.  of  cottou  yarn,  known  to  contain  no  added 
size  or  other  extraneous  matter,  was  mixed  in  such  a 
manner  that,  when  divided  into  three  parts,  each  third  would 
have  the  same  composition.  The  three  samples  of  20  grms. 
each  were  exposed  to  the  air  for  24  hours  so  that  the 
contents  of  moisture  would  be  the  same  in  each  (found  to 
be  7' 62  per  cent.).  The  samples  were  named  A^  B,  and 
C,  and  treated  as  follows  : — 

A.  Oriyiiial  sample. — This  was  exposed  to  the  air  and 
weighings  were  taken  from  time  to  time. 

B.  Extract  sample. — This  was  boiled  repeatedly  with 
distilled  water,  the  extract  taken  down  to  dryness  and  found 
to  weigh  I '73  per  cent,  on  the  weight  of  the  yarn.  Both 
extracted  yam  and  extract  were  exposed  to  the  air  and 
repeatedly  weighed  as  shown. 

C.  Dried  sample.  —Th\e  was  dried  at  100',  weighed,  and 
exposed  to  the  air  along  with  the  other  samples. 

The  columns  in  the  table  are  as  follows  : — 

I.  Date. 

II.  AVeight  of  original  sample  A  merely  exposed  to  the 
air  of  the  laboratory  under  same  conditions  as  the  other 
samples.  The  weight  of  the  sample  is  taken  as  100  at  the 
first  weighing. 

III.  Weight  of  extract  sample  B.  The  first  weight  taken 
as  100  is  the  weight  before  extraction.  The  second  weight 
is  after  partial  drying  and  exposure  to  the  air.  The 
subsequent  weights  are  after  further  exposure  to  the  air. 

IV.  Weight  of  "  dried  sample  "  C.  The  first  weight  is 
before  drying,  the  following,  after  exposure  to  the  air. 

V.  This  is  the  weight  of  sample  C  on  the  basis  of  100 
absolutelj'  dry.  It  is  given  in  this  form  because  the 
standard  or  official  "  regain  "  for  cotton  is  8g.  Thus  100 
parts  of  absolutely  dry  cotton  are  supposed  to  take  up  or 
"  regain  "  85  parts  by  exposure  to  the  "  ordinary  conditions 
of  the  air."' 

VI.  This  is  the  weight  of  the  water  extract,  commencing 
with  the  absolutely  dry  weight  as  100. 

VII.  This  is  the  weight  of  the  water  extract,  based  on 
the  weight  of  yarn  taken  as  luO. 

VIII.  Weight  of  extracted  yarn  plus  extract  based  on 
100  of  yarn  originally  taken. 

IX.  Wet  bulb  reading. 

X.  Dry  bulb  reading. 

XI.  Percentage  of  moisture  in  the  original  sample 
calculated  from  column  II. 

XII.  Percentage  of  moisture  in  sample  C. 

XIII.  Percentage  of  moisture  in  water  extract. 
Deductions. — It  appears  quite  clear  that  the  absorption 

of  moisture  by  cotton  is  not  entirely  due  to  cellulose,  and 
that,  although  the  water  extract  may  only  amount  to  about 
2  per  cent.,  the  matters  composing  the  extract  are  largely 
responsible  for  the  hygro.scopic  nature  of  cotton.  This  fact 
is  very  strongly  brought  out  in  columns  V.  and  VI.,  where 
the  "  regain "'  for  cottou  is  almost  norraal,f  or  in  column 
XIII.,  where  we  find  that  the  extract  will  absorb  moisture 
up  to  28' 71  per  cent.,  whilst  cotton  only  absorbs  about 
8  per  cent. 


1. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 
H2O  per 

Cent,  in 
Oriirinal 
Sample. 

XII. 
HjO  per 
Cent,  in 

Dried 
Sample. 

XIII. 

Date. 
lUOl. 

Originril 

Sampl.  . 

E.\td. 
Sample. 

Dried 

Sample. 

Abs. 

Dry  a.s 

100. 

Ext.  as 
100. 

Ext.  on 

100. 
Tarn. 

Extd. 
Karn 
-l-Ext. 

Wet 
Bulb. 

Dr.v 
Bulb. 

HjO  per 

Cent,  in 

Ext. 

100-00 

100-00 

100-00 

100-00 

100-00 

1-73 

100-00 

2 ,30,  Jan.  17  . . 

100-67 

95-01 

96 -«5 

104-62 

106-44 

1-85 

^    98-86 

8-14 

4-42 

6-05 

5.0U.     „    17.. 

100-56 

95-U 

97-77 

105-83 

111-27 

1-93 

97-04 

8-13 

5-61 

10-18 

9.80,     ,.    18.. 

100-21 

93'12 

98- .52 

106-64 

126-81 

2-20 

97-32 

7-85 

6-23 

21-14 

10.0,        „    19.. 

100-14, 

95-06 

98-68 

106-70 

128-19 

2-23 

97-28 

7-76 

6-29 

21-99 

10.0,       „    22  .. 

100-85 

95-71 

99-29 

107-47 

139-47 

2-42 

9S-i:) 

8-39 

6-95 

2880 

10.0,        „     25.. 

100-85 

95-8'.i 

99-67 

107-77 

141-88 

2-16 

98-35 

8'39 

7-23 

29-53 

12.30,      „    20.. 

100-77 

95-97 

99-6- 

107-90 

139-43 

2-41 

98 -3S 

8-32 

7-33 

•27-76 

10.0,        .,    28  . . 

99-9ii 

95-2; 

98-87 

107 -#2 

1-26-90 

2-20 

97-47 

7-7 

9-5 

7-55 

7-49 

21-21 

10.0,       „    80.. 

1110-98 

90-8, 

99-90 

108-18 

140-27 

2-43 

98-80 

8-5 

10-5 

8-47 

7-60 

28-71 

10.0.       „    31  . . 

99-50 

95-00 

98-67 

106-80 

119-67 

2-08 

97-08 

11-0 

14-6 

7-15 

6-38 

16-67 

10.0.  Feb.  1  .... 

99-26 

94-82 

98-52 

106-01 

116-80 

2-05 

96-07 

8-5 

11-0 

6-93 

6-23 

16-22 

•:'  .\  conipiu-ative  test  gave  1'73  per  cent,  water  extract  from  yarn,  as  against  2-11  per  cent,  from  the  same,  cut  to  an  avei-age  len^h  of  a 
quarter  of  an  inch.  t  CJ^.S*  wirii»alregainand8-18,  on  Jan.  30,  against  a  "  regain  "  of  the  extract  40' 27. 


March  31, 1!102.] 


MANCHESTER  SECTION". 


389 


Column  IV.,  compared  with  II.,  is  aa  illnetration  of  the 
length  of  time  required  for  a  .sample  of  dried  cotton  to 
absorb  the  amount  of  moisture  contained  in  undried  cotton, 
under  the  same  conditions  of  exposure. 

The  wet  and  dry  bulb  readings  are  not  quite  satisfactory, 
and,  if  the  experiment  were  repeated,  should  be  taken  aloDjr 
with  barometric  readings. 

I  believe  the  subject  to  be  worthy  of  further  investigation, 
particularly  as  regards  the  composition  of  the  water  extract, 
and  the  possibility  of  modifying  the  conclusions  arrived  at 
by  Dr.  Schunck  in  his  classical  paper  on  Cotton  Wax. 

THE  ESTIMATION  OF  VANADIUM. 

BT   D.    T.    WILLIAMS. 

After  reading  the  interesting  paper  on  vanadium  by 
Mr.  Procter  Smith  in  the  Journal  for  December  31st,  1901, 
it  occurred  to  me,  as  the  metal  has  been  hitherto  somewhat 
in'glected,  and  the  methods  of  estimation  are  in  consequence 
lilt  little  known,  that  the  volumetric  determination  I  had 
"■•casion  to  use  on  similar  (lead  vanadate)  ores,  about  two 
Mars  ago,  miftht  not  only  interest  .some  members,  but  be 
useful  as  being  equally  accurate  and  quicker  than  the  one 
ijiven,  inasmuch  as  it  saves  a  tedious  evaporation  and 
fusion. 

The  assay  given  by  Mr.  Smith,  summarised,  is  : — solution 
the  ore  in   acids,  separation  of  lead  by  sulphuric  acid, 

aporation  of  filtrate  to  dryness,  fusion  for  separation  of 
ion,  solution  of  vanadate  in  water,  reduction  by  sodium 
niphite  (NajSO,),  and  titration  with  potassium  perman- 
ganate. This  method  gave  very  good  results,  but  the 
n;ain  objection  to  it  was  the  inconvenience  resulting  from 
inability  to  fuse  directly  in  platinum  crucibles  owing  to 
the  presence  of  lead,  thus  necessitating  separation  by 
Milphuric  acid,  and,  in  consequence,  loss  of  time  in 
evaporation  before  fusion  was  possible. 

Sutton  mentions  in  his  "  Volumetric  Analysis  "  that  a 
tiirous  solution  reduces  vanadium  pentoxide  (VjOj)  to 
\  anadium  tetroxide  (VoOj).  This  reaction  seemed  to  me 
a  suitable  one  to  apply  to  this  kind  of  ore.  If  it  could  be 
used  successfully,  the  tediousness  of  evaporation  and  of 
fusion  for  separation  of  iron  would  be  avoided.  After 
-ome  consideration  of  this  reaction,  I  evolved  the  following 
method,  which  is  here  stated  generally: — Solution  of  the 
le  in  acids,  separation  of  lead  by  sulphuric  acid,  oxidation 
"f  iron  and  vanadium  by  nitric  acid,  and  titration  by 
standard  solution  of  ferrous  sulphate  or  ferrous  ammonium 
sulphate.  I  found  that  this  produced  good  results,  which 
practically  confirmed  those  obtained  by  the  fusion  and 
sulphur  dioxide  method. 

The  details  are  as  follows  : — Take  1  or  2  grms.  of  the  ore 
(according  to  richness),  and  treat  with  about  6  c.c.  of  nitric 
acid ;  after  thorough  decomposition  evaporate  to  dryness,  heat 
with  4  c.c.  of  sulphuric  acid   until  all  nitric  acid  fumes  are 


expelled,  dilute  with  hot  water,  and  boil ;  filter  off  lead 
sulphate,  oxidise  filtrate  with  4  c.c.  of  nitric  acid  ;  boil  well. 
If  excess  of  acid  should  be  used,  make  alkaline  with 
ammonium  hydrate  and  reaeidify  with  dilute  sulphuric 
acid.  Cool  solution  to  about  10°  C.,  and  titrate  with 
di'cinormal  solution  of  ferrous  sulphate  containing  free 
sulphuric  acid  (standardised  by  decinormal  potassium 
bichromate  or  permanganate),  using  potassium  ferricyanide 
as  indicator.  The  yellow  solution  of  the  assay  is  converted 
into  a  bluish  colour  by  the  ferrous  sulphate,  which  colour, 
however,  is  too  faint  to  affect  the  indicator.  The  iron 
value  of  ferrous  sulphate  solution  used,  multiplied  by 
0-914  =  Vanadium. 

VA  +  SFeSOj  +  HjSO^  =  V.O,  +  Fe„(S0^)3  +  HjO. 

In  the  case  of  alloys,  it  is  advisable  to  dissolve  half  a  grm. 
in  aqua  regia,  or  hydrochloric  acid  and  potassium  chlorate, 
evaporate  to  dryness,  and  heat  with  6  to  8  c.c.  of  sulphuric 
acid  until  all  nitric  fumes  are  evolved,  the  chlorides  at 
the  same  time  being  destroyed,  the  presence  of  which  is 
detrimental  to  the  titration.  Dilute  with  water,  filter. 
oxidise  with  about  6  to  8  c.c.  of  nitric  acid,  boil  well,  and 
titrate  as  before. 

As  a  check,  the  reduced  solution  may  be  again  titrated 
back  with  N/IO  or  N/20  potassium  permanganate,  until  a 
faint  pink  colour  is  obtained  for  20  or  30  seconds.  This 
confirms,  with  generally  a  little  higher  result. 

I  should  like  to  suggest  that  Mr.  Smith's  method  of 
checking  the  titration  by  reducing  the  second  time  with 
sulphur  dioxide  could  be  done  in  very  much  less  time 
by  retitrating  his  titrated  solution  direct  with  ferrous 
sulphate. 

Experiments  showing  the  Effect  of  excessive  Nitric  Acid. 


i  c.c.  HNO3. 

4  o.c.  HNO3,          in  c.c.  HNOj. 

making  alkaline    making  alkaline 

and  acidifying       and  acidiiyiiig 

with  dilute            with  dilute 

H,SO..                   HjSO,. 

20  c.c.  HNO3, 

making  alkaline 

and  acidifying 

with  dilute 

FeSO« 
4-36  c.c. 

FeSO* 
4-40C.O. 

FeSO, 
4"  5  CO. 

FeSO* 
4-46  CO. 

FeSOi 
method  . . 

Fusion,  SO2 
&  KMnOi 
method . . 


Lead  Ore.  Lead  Ore. 


No.  1 
sample. 


No.  2 
sample. 


Oxides  of 
Iron  and 
Vanadium, 


Residue. 


Lead  Ore, 

poor  in 
Vana- 
dium. 


1-86) 
VSii 


Percentage  of  Vanadium. 


3-24 


S-20 


no-4 

1 10-5 


0-4S 

0-47 


0-174 
0-18 


Sample  of  Iron  and  Vanadium  Alloy. 


Vanadium. 
(1)  Solution  in  HCl  and  SClOi,  evap.  fusion  SO„  and  titration  by  KMnO,  =    (13-87  per  cent. . . . 

c 13-56      „      .... 


Check  by  titrating  back  with  FeSO^. 


(2)  Solution  in  HjSOi  and  oxidation  by  HNO3  acid    J 

(3)  Solution   in   aqua  regia.  evaporation  in  HaSO^,  and  f 

oxidation  by  HNO3 i 

(4)  Solution  in   aqua  regia,  evaporation  in  HgSO^,  and) 

oxidation  b.v  potassium  chlorat*^ J 

(5)  Solution  in  HCl  and  KCIO3,  evaporation  in  HjSOfc  and  > 

oxidation  by  HNO3 3 

(6)  Solution  in  HCl    and  K.CIO3,  evaporation  in  HjSO^S 

and  oxidation  by  potassium  chlorate / 

Sample  of  lead  ore i 


Check  by 
FeSO,       I     titrating 
method.         back  with 
'     KMnO,. 


Vanadium 

Per  Cent. 

lS-30 

13-54 

13-72 
13-36 
13-67 
17-08 

13-30 


2-01 
2-07 


Vanadium 
Per  Cent. 

U-1 
14-14 


13-98 
13-76 

14-0 

2-SO 
2-S7 


Vanadium. 
13-62  per  cent. 
13-40 


Bemarkg. 


Nos.  4  and  6.— High  results  are  due  probably  to 
the  excess  of  KCIO.,  not  being  fleeomposed 
It  is  interesting  to  note  that  the  checking  of 
those  assays  by  KSfn04  confirm  oriinnal 
results. 
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If  potsBsium  permanganate  te  preferred  as  a  titrating 
solution,  I  do  not  see  what  objection  there  is  to  the 
i-ednction  of  the  oxidised  solution  (obtained  as  explained 
above)  by  ferrons  sulphate,  avoiding  excess  by  using 
potassium  ferricyanide  as  indicator,  and  then  titrating. 

The  point  of  the  whole  process  is  the  reduction  of  the 
vanadic  acid  by  a  reagent  passive  to  the  ferric  componnd? 
simultaneously'  present,  so  avoiding  the  necessity  of 
separating  the  iron  hv  fusion  or  otherwise.  Copper  has 
no  detrimental  effect. on  the  assay.  The  results  obtained 
on  various  samples  are  given  on  page  389. 

In  conclusion,  I  may  sav  that  I  am  very  much  indebted 
to  Mr.  J.  H.  Glutton,  of  Messrs.  Elliott's  Metal  Company, 
Burry    Port,    for   suggestions    and   revision   of   this   short 

paper. 

OisctrssiON. 

Dr.  Gerland  said  that,  with  regard  to  Mr.  Williams' 
separation  of  vanadium,  the  separ.ation  of  lead  was  not 
reliable.  Fluxing  with  alkaline  carbonate  or  with  alkaline 
bisulphatcs  he  considered  to  he  the  safest  way  of  separating 
lead  from  vanadium.  He  had  used  the  permanganate  test 
some  40  years  ago,  and  had  always  found  it  very  accurate 
for  standardising.  Permanganate  he  used  as  a  standard 
solution  of  vanadium,  reduced  the  tetroxide  by  sulphur 
dioxide,  or  hydrogen  sulphide,  and  such  a  solution  was 
permanent  when  exposed  to  the  air.  After  the  addition 
of  permanganate,  and  treatment  with  sulphurous  acid,  it 
would  then  be  ready  to  be  used  again  for  standardising 
permanganate. 

Meeting  held  at  the  Durham  College  of  Science,  on 
February  27 tk,  1902. 


MB.    W.    L.    KENNOLD80N    IN    THE    CHAIR. 


From  these  results  a  curve  was  plotted,  and  the  figures 
in  Table  2,  giving  the  content  in  ferrous  chloride  of  solu- 
tions of  densities  increasing  by  regular  differences  of  O-Ql, 
are  taken  from  the  curve.  The  curve  was  exceedingly 
regular  and  very  nearly  straight,  that  is  to  say,  the  amount 
of  ferrous  chloride  contained  increases  almost  proportion- 
ately with  the  density. 

The  solution  of  density  I  •  4439  was  saturated ;  it  contained 
54'20  grms.  of  the  anhydrous  salt  in  100  c.c,  or  would  be 
obtained  by  dissolving  37  "53  grms.  of  the  anhydrous  salt 
in  62  •47  grms.  of  water,  or  58-82  grms.  of  the  crystallised 
salt  in  41  •  18  grms.  of  water.  This  represents,  of  course,  the 
maximum  solubility  of  ferrons  chloride  in  water  at  1 5  •  5°  C. ; 
calculating  from  the  figures  just  given,  it  is  seen  that,  at  that 
temperature,  100  grms.  of  water  will  dissolve  60-06  gnus,  of 
anhydrous,  or  142-85  grms.  of  crystallised  ferrous  chloride. 


THE  DENSITY  OF  AQUEOUS  SOLUTIONS 
OF  FERROUS  CHLORIDE. 

BY   J.    T.    DCNN,   D.SC. 

Communication  from  the  Laboratory  of 
J,  and  H.  S.  Pattinson,  Newcastle-on-Tyne. 

In  the  course  of  investigations,  in  which  we  were  engaged 
last  autumn,  into  a  modification  of  the  Hunt  and  Douglas 
process  for  the  treatment  of  copper  ores,  it  became  neces- 
sary for  us  to  work  with  solutions  of  ferrous  chloride  of 
various  (and  known)  strengths.  The  most  convenient  way 
of  preparing  such  solutions  is,  of  course,  to  make  a  satu- 
rated solution  of  the  salt  and  dilute  it  appropriately,  and 
the  requisite  dilution  is  most  speedily  ascertained  by  taking 
the  density  with  the  hydrometer, 

I  could  not  find,  however,  any  figures  giving  the  strengths 
of  ferrous  chloride  solutions  of  different  densities,  and  had, 
therefore,  to  determine  directly  the  strength  of  each  of  the 
solutions  we  used.  I  thought  it  might  he  useful  to  future 
workers  to  put  on  record  the  figures  I  obtained,  and  I 
therefore  extended  the  work  beyond  the  limits  of  our 
immediate  requirements. 

A  nearly  pure  steel  wire  was  dissolved  in  hydrochloric 
acid,  the  solution  was  filtered  and  evaporated  to  crystalli- 
sation, slight  excess  of  acid  and  some  of  the  wire  being 
always  present.  The  crystals,  after  rinsing,  were  dissolved 
in  water  acain,  and  more  crystals  added  to  the  solution 
until  it  was'saturated.  A  very  few  drops  of  hydrochloric 
acid  in  a  litre  of  the  solution,  and  a  fragment  of  the  wire, 
were  enough  to  prevent  any  oxidation  of  the  solution  in  the 
closed  flask  in  which  it  was  contained.  The  densities  of 
this  solution  and  of  solutions  made  by  diluting  it  to  different 
extents  were  determined  at  15-5°  0.  by  a  specific  gravity 
bottle,  and  the  iron  w.as  then  determined  in  a  measured 
portion,  after  appropriate  dilution,  by  means  of  standard 
potiissium  dichromate  solution.  The  results  of  the  actual 
observations  are  given  in  Table  1,  in  which  I  have  calculated 
the  iron  both  as  anhydrous  and  as  crystallised  ferrous  chlo- 
ride, and  have  expressed  its  amount'  both  as  grms.  per 
100  c.c,,  and  as  gi-ms,  per  100  grms,  of  the  solution. 


Table  1. 


Specific 
Gr.-ivitv, 


1-OM!) 

rns92 

1-1265 
1-1385 
l-lfiSS 
1-210.3 
1-2.528 
1-26-21S 
1-291B 
1-3010 
1- 3-289 
l-,%74 
1-40B5 
1-4S19 
1-4439 


Weight  i:i  grms,  of  FeCIj. 


In  100  c.c. 

In  100  grms. 

5-l!l 

4-96 

10-27 

9-43 

14.-64 

l3-n-> 

16-015 

14-13 

19-73 

lfi-88 

24-95 

-20-62 

.30-16 

24-07 

31-55 

•25-00 

34-92 

27-03 

36-38 

27-97 

39 -.SO 

29-95 

44-65 

32-66 

49-39 

3513 

52-80 

36-87 

.54-20 

87-63 

Weight  in  trrms.  of 
PeCIj.4H,0. 


lu  100  c.c.  I  In  100  grms. 


s-13 
I6-119 
-22-92 
25-20 
,30-91 
,39-09 
47-26 
49-03 
P4-7-2 
,57-00 
152-36 
69-97 
77 -,39 
82-73 
84-93 


7-77 
14-77 
20-37 
•22-15 
2(i-43 
,32-30 
37-72 
3S-8(; 
42 -SO 
48-82 
46-92 
51-18 
5.5-04 
67-79 
58-82 


Table  2, 


Specific 
Gravity. 


■Weight  in  grms.  of  FeClj. 


"Weight  in  grms.  of 
FeCl2.4HsO. 


In  100  CO.      In  100  grms. 


In  100  c.c.  I  In  100  grm 


1-05 

1-06 

1-07 

1-OS 

1-09 

1-10 

1-11 

1-12 

1-13 

1-14 

1-15 

1-16 

1-17 

1-lS 

1-19 

1-20 

1-21 

1-22 

1-23 

1-24 

1-25 

1--26 

1-27 

1--28 

1-29 

1-30 

1-81 

r,32 

1-.3S 

1-34 

1-35 

1-36 

■n-37 

l-,38 
1-39 
1-40 
1-41 
1-42 
1-43 
1-44 


5-66 
6-83 
7-99 
916 
10-34 
11-82 
12-71 
13-91 
15-11 
10-31 
17-63 
18-73 
19-95 
21-17 
22-41 
23-62 
24-81 
26-10 
27 -35 
28-58 
29-82 
31-09 
.32-31 
33-52 
34-81 
.36  OS 

37-s:i 

38-59 
39-84 
41-11 
42-38 
43-65 
44-92 
46-19 
47-45 
48-72 
.50-00 
51  -25 
52-52 
68-76 


5-40 
6-43 

7-47 
8-48 
9-49 
10-47 
11-45 
12-42 
13-37 
14-31 
15-24 
16-15 
17-05 
17-9* 
18-83 
19-68 
'20-50 
21-3;) 
22-24 
•23-05 
•23-86 
21-68 
•25-44 
•26-19 
26-98 
-27-75 
2-1-  19 
29-23 
•2il'96 
30-68 
31-39 
32-10 
32-79 
33-47 
34-14 
34- SO 
35-46 
30-09 
3r,-7S 
,37-33 


8-87 
10-69 
12 -.51 
14-.35 
16-20 
18-05 
19-92 
21-80 
-23-68 
25-56 
27-45 
29-36 
31-27 
S3 -19 
35-12 
37-02 
38-89 
40-91 
42-85 
4t-78 
46-73 
48-72 
,50-04 
.52-53 
54 -.55 
.56-54 
.58-49 
60-47 
62-43 
64-43 
66-40 
08-41 
70-41 
72-40 
74-;j7 
76 -,37 
78-, 36 
80-32 
82 -.30 
84-26 


8-4S 
10-09 
11-69 
13--29 
14-86 
16-41 
17 -S6 
19-46 
20-96 
22-41 
23-87 
26-81 
26-73 
•28-13 
•29 -.51 
30 -S5 
.33-14 
S3  ,53 
.31.-84 
36-11 
37 -.38 
38-67 
39 -,87 
•n-04 
42-29 
■W-.t9 
41-65 
•15-8! 
46-94 
48-08 
49-18 
50-30 
51-39 
52-46 
53 -.50 
,54-66 
,55-57 
,56-, 56 
57-55 
68-51 


Dr.  DnNN  also  gave  an  account  of  "  Some  Recent  Pro- 
gress in  the  Manufacture  of  Sulphuric  Acid." 


Miirch  31. 1903.] 


NEW  YORK   SECTION. 
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Meeting  held  on  Friday,  February  list,  1902. 


MR.    CLIFFORD    RICHARD.SON    IN    THE    CHAIR. 


THE  MANDFACTUKE  OF  SOLUBLE  BARIUit 

COMPOUNDS  FROM  BAUYTES  IN  THE 

ELECTRIC  FURNACE. 

BT    CBARLEB    B.    JACOBS. 

Barium  occur.-!  in  nature  practically  in  but  two  ways. 
The  sulphate  of  barium,  known  as  barytf.«,  and  the  ear 
bonate,  known  as  witherite.  Though  witherite  is  widelv 
distributed  in  nature,  its  occurrence  in  sufficient  purity  fur 
the  manufacture  of  barium  s.alts  is  extremely  limited , 
especially  in  the  United  States.  So  that  the  natural 
SDlphate  or  barytes  is  the  raw  material  upon  which  manu 
facturers  of  barium  compounds  are  dependent.  Its  widi- 
distribution,  large  quantity,  and  extreme  purity,  make  it  the 
onlv  reliable  source  of  supply  for  products  which  at  a 
moderate  price  have  a  large  consumption  in  the  arts. 

The  old  method  of  working  barytes  into  other  barium 
compounds  consists  in  treating  it  with  coal  or  coke  in  rever 
beratory  or  retort  furnaces.  By  this  method  from  65  to  75 
per  cent,  of  the  available  barium  sulphate  is  converted  infn 
soluble  sulphide  of  barium,  which  is  then  manufactureii 
into  the  other  salts  of  barium.  By  a  patented  process, 
owned  and  operated  by  the  United  Barium  Company,  of 
Niagara  Falls,  N.Y.,  barytes  is  treated  in  an  electrio 
furnace,  whereby  from  97  to  99  per  cent,  of  the  available 
barium  sulphate  is  converted  into  soluble  form. 

The  electrical  process  is  based  upon  a  discovery  made  in 
the  experimental  laboratory  of  the  Ampere  Electro-Chemical 
Company,  that  brought  to  light  a  new  chemical  reaction 
which  takes  place  beyond  the  range  of  temperature  attain 
able  in  combustion  furnaces,  and  which  has  had  the  effett 
of  introducing  the  electric  furnace  into  the  field  of  indus 
trial  chemistry  for  the  production  of  old  and  well-known 
products  by  a  new  and  economical  process. 

When  a  mixture  of  three  molecular  equivalents  of  barium 
sulphate  and  one  molecular  equivalent  of  barium  sulphide 
is  introduced  into  the  electric  furnace,  and  the  ma.^s 
brought  to  a  state  of  fusion,  a  reaction  sets  in,  according  to 
the  f oUon-ing  equation  :  — 

3BaS0,  +  BaS  =  4BaO  +  4S0j 

The  reaction  takes  place  so  completely  that  not  more 
than  2  or  3  per  cent,  of  unconverted  sulphate  is  left  in  the 
charge,  and  taps  have  frequently  been  made  from  the  furnace 
in  which  the  amount  of  barium  sulphate  present  was  found 
to  be  less  than  1  per  cent. 

The  product,  however,  does  not  consist  wholly  of  barium 
oxide,  as  indicated  by  the  equation,  some  barium  sulphide 
always  being  formed.  Since  it  is  necessary  to  operate  in 
carbon-lined  furnaces  on  account  of  the  high  temperature 
involved,  enough  of  the  barium  sulphate  of  the  charge  is 
always  reduced  to  barium  sulphide  by  the  carbon  linings  to 
destroy  the  equilibrium  of  the  reaction  between  the  sulphate 
and  sulphide.  This  is  to  he  expected  when  operating  in 
the  presence  of  carbon,  since  the  reaction  between  barium 
sulphate  and  carbon  takes  place  at  lower  temperatures  and 
proceeds  with  greater  rapidity  than  the  reaction  between 
barium  sulphate  and  barium  sulphide. 

In  the  factory  practice,  instead  of  making  barium  sul- 
phide in  a  separate  operation,  and  mixing  this  with  the 
ne<?essary  amount  of  barium  sulphate,  it  has  been  foimd 
more  economical  to  make  the  furnace  charge  op  of  -a 
mixture  of  ground  barytes  and  coke,  in  the  proportion  of 
four  molecular  equivalents  of  barium  sulphate  to  four  mole- 
cular equivalents  of  carbon.  When  this  mixture  is  heated, 
there  is  an  immediate  reaction  between  the  carbon  and  the 
barium  sulphate,  according  to  the  following  equation  :  — 

4BaS04  +  *C  =  BaS  +  SBaSOj  +  4C0, 


which,  as  indicated,  reduces  but  one  part  in  every  four  of 
barium  sulphate  to  barium  sulphide,  and  there  is  produced 
a  mixture  containing  approximately  three  molecular  equi- 
valents of  b.arlum  sulphate  and  one  molecular  equivalen' 
of  barium  sulohide,  which  react  in  the  electric  furnace 
according  to  the  equation  first  set  forth,  producing  barium 
oxide. 

The  process  has  been  found  to  operate  best  with  mixtures 
very  nearly  those  required  by  the  theory  set  forth  in  the 
following  equations  :  — 

(1)  4BaS04  -H  4C  =  3BaS04  -I-   BaS   +  4CO. 

(2)  SBaSOj  +  BaS  =  4BaO   -(-  4S0.j. 

The  furnaces  used  in  this  process  are  a  new  type  of 
continuous  electric  furnaces,  of  the  tapping  variety,  and 
were  designed  and  developed  to  meet  the  conditions  of  this 
particular  industry.  They  are  tapped  periodically,  similarly 
to  an  iron  blast  furnace,  and  have  a  maximum  power 
consumption  of  500  kilowatts  and  a  maximum  output  of 
eight  tons  of  furnace  product  every  24  hours. 

The  product  tapped  from  the  furnaces  is  dissolved  in  hot 
water,  and  the  insoluble  impurities  filtered  off.  The  filtrate 
consists  of  a  saturated  solution  of  barium  hydrate  con- 
taining a  small  amount  of  barium  sulphydrate.  The 
barium  hydrate  is  crystallised  out  as  Ba(0H)2-f  8H.iO, 
!>)•  cooling,  the  sulphydrate  remaining  in  solution  in 
the  mother  liquor,  and  after  separation  from  the  cryst.als 
is  carbonated,  or  converted  into  some  of  the  salts  of 
barium.  The  barium  hydrate  crystals  are  freed  from  the 
last  traces  of  sulphydrate  liquor  by  washing  with  a  spray 
of  cold  water,  and  after  drying  are  melted,  and  the  fused 
mass  cast  ipto  thin  iron  drums  where  it  solidifies  on  cooling 
into  a  solid  log  of  crystallised  barium  hydrate,  weighing 
about  500  lb.,  and  containing  less  than  1  per  cent,  of 
impurities.  The  sulphur  dioxide  which  is  given  off  by  the 
reaction  in  the  furnace  is,  at  present,  obtained  as  such,  but 
steps  are  being  taken  for  converting  these  gases  into 
sulphuric  acid. 

Barium  hydrate  is  the  chief  product  of  the  process,  and 
on  account  of  its  extreme  purity  and  cheap  production  by 
the  electrical  process,  has  met  \vith  a  ready  market  in  fields 
which  have  heretofore  been  closed  to  it  on  account  of 
price. 

The  old  methods  of  working  barytes  do  not  produce  the 
hydrate  at  a  cost  which  admits  of  its  large  consumption. 
Barium  hydrate  has  properties  in  common  with  other 
caustic  hydrates  ;  it  also  has  individual  properties  which 
make  it  extremely  valuable  in  certain  of  the  arts. 

The  fields  into  which  it  is  finding  its  way  are  the  tanning 
industry,  the  white  pigment  and  dry  colour  trades,  the 
purification  of  water  for  industrial  purposes,  and  general 
manufacturing  chemistry.  Its  largest  consumption,  how- 
ever, lies  in  the  beet  sugar  industry,  for  the  recovery  of  the 
sugar  remaining  uncrystallised  in  the  molasses.  Barium 
hydrate  has  the  property  of  forming  an  insoluble  com- 
poimd,  barium  sucrate,  with  the  sugar  in  the  molasses, 
which  when  filtered  and  washed  free  from  the  impurities  of 
the  molasses  can  be  suspended  in  pure  water  and  decom- 
posed by  passing  carbon  dioxide  through  the  .solution, 
thereby  liberating  the  sugar  in  a  pure  solution  of  water 
from  which  it  may  be  obtained  as  crystallised  sugar  by 
evaporation.  The  barium  process  when  applied  to  sugar  is 
almost  theoretical  in  its  yield.  Its  price  heretofore  has 
been  prohibitive  of  its  use  in  that  field.  Lime  is  the 
substance  now  used  in  the  beet  sugar  industry,  but  the 
great  reduction  in  the  cost  of  producing  barium  hydrate 
by  the  electrical  process,  together  with  its  high  efficiency, 
and  the  fact  that  the  barium  sucrate  can  be  decomposed  by 
carbon  dioxide  in  the  presence  of  so  little  w.ater  that  the 
resulting  sugar  solution  has  a  brix  of  about  50  and  a  purity 
of  96  to  97  per  cent.,  while  the  sugar  .solutions  obtained 
by  the  lime  treatment  have  a  brix  of  but  14  to  15,  makes 
the  cost  of  evaporating  the  sugar  solutions — which  is  one 
of  the  large  items  in  producing  beet  sugar — so  much 
less  in  the  barium  than  in  the  lime  process  that  barium 
hydrate  has  every  possibility  of  entirely  replacing  lime  in 
the  beet  sugar  industry,  especially  since,  wnth  the  use  of 
barium,  the  present  serious  loss  of  sugar  in  the  beet  molasses 
will  be  entirely  obviated. 
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It  is  applicaWe  in  the  same  manner  in  cane  snRar  pro- 
duction, for  the  treatment  of  the  "black  strap"  of  the 
plantation  susar  liouses,  and  certain  ftrades  of  I^ouisiana 
molasses  produced  in  the  refineries,  whieh,  whilst  rich  in 
sucrose,  cannot  be  crrstallised,  and  are  unfit  for  domestic 
use. 

In  addition  to  the  use  of  barium  hydrate  in  the  supar 
industrv,  another  large  field  for  its  consumption  which  has 
heretofore  been  closed  to  it  on  account  of  price  and  limited 
production,  is  in  the  purification  of  water  for  steam  boilers. 
At  present,  particularly  in  connection  with  water  purifica- 
tion for  railway  locomotives,  when  it  is  not  always  con- 
venient or  expedient  to  build  permanent  water-porifying 
plants,  soda  ash  is  largely  nsed.  This,  however,  whilst  it 
precipitates  most  of  the  scale-forming  impurities,  produces 
at  the  same  time  soluble  salts  of  sodinm,  which  pass  over 
into  the  boiler,  and  are  apt  to  induce  "  priming,"  that  is, 
frothing,  and  the  passage  of  water  and  froth  over  into  the 
steam  chest,  often  giving  more  trouble  than  the  seale- 
formirig  compounds  of  the  water  to  which  it  has  been 
applied.  This  is  almost  invariably  the  ease  with  water 
containing  magnesium  sulphate.  Thorp,  in  his  "  Outlines 
of  Industrial  Chemistry,"  published  in  1 898,  in  speaking 
of  this  difficulty,  mentions  barium  hydrate  as  being  the 
most  effective  compound  to  use,  but  remarks  that  it  is  too 
expensive  for  the  purpose.  Its  cost  of  production  by  the 
present  method  makes  it  applicable  to  the  solution  of  some 
of  the  difficulties  met  with  in  the  purification  of  boiler 
waters. 

Some  experiments  have  recently  been  made  with  barium 
hydrate  which  indicate  its  value  as  a  depilatory  agent. 
Hides  immersed  in  dilute  solutions  of  the  hydrates  show 
that  the  hair  is  loosened  at  the  roots,  so  that  thie  hides  may 
be  worked  on  the  "  beam  *'  in  from  three  to  five  hours  after 
being  put  into  the  vats,  and  longer  immersion  did  not  appear 
to  in.iure  the  hides.  The  hides  plumped  well  and  took  the 
tan  liquor  freely,  and  after  going  through  the  usual  process 
of  tanning,  compared  in  all  respects  favourably  with  leather 
from  which  the  hair  had  been  removed  with  lime  and  other 
depilatory  agents. 

Perhaps  one  of  the  most  important  fields  for  cheap  barium 
hydrate  is  in  the  colour  and  white  pigment  trades.  Its 
strong  affinity  for  the  sulphuric  acid  of  soluble  sulphates, 
and  the  fact  that  it  interchanges  its  hydroxyl,  precipitating 
in  many  cases  insoluble  hydrates  simultaneously  with 
barium  sulphate  in  intimate  molecular  mixture,  make  it 
especially  adapted  for  these  purposes. 

Already  some  valuable  and  rather  striking  results  have 
been  obtained  in  the  manufacture  of  colour  lakes  by  the 
simultaneous  precipitation  of  various  hydrates  and  barium 
sulphate,  by  treating  soluble  sulphates  with  a  solution  of 
barium  hydrate  in  molecular  equivalent  proportions. 

Along  these  same  lines  a  great  deal  of  work  has  been 
done  in  the  production  of  a  permanent  white  pigment,  which 
shall  combine  the  valuable  covering  properties  of  white  lead 
and  the  stable  white  colour  of  zinc  white,  and  a  new 
permanent  white  pigment  has  been  produced  which  seems 
to  fulfil  these  conditions.  It  is  not  affected  by  the  action 
of  hydrogen  sulphide,  which  blackens  white  lead ;  it  can 
be  mixed  with  other  pigments  which  contain  arsenic,  copper, 
and  lead.  It  is  superior  to  blanc  fixe  or  ground  barytes  in 
covering  power,  and  equally  permanent  in  colour.  It  is 
more  dense  than  zinc  white,  has  greater  covering  power, 
and  is  more  durable  for  outside  work.  It  is  superior  to 
pigments  composed  of  oxy-sulphide  of  zinc  and  precipitated 
barium  sulphate,  for  the  reason  that  these  pigments  cannot 
be  mixed  with  other  pigments  which  contain  substances 
thafform  dark-coloured  sulphides,  and'are  affected  by  the 
action  of  hydrogen  sulphide.  At  the  same  time  it  contains 
a  sufficient  admixture  of  precipitated  barium  sulphate  to 
render  it  almost  impervious'  to  "moisture"  and  non-porous 
when  mixed  in  linseed  oil.' 

In  the  manufacture  of  blanc  fixe,  barium  hydrate  offers 
great  advantages,  since,  by  its  action  on  sulphates  whose 
bases  form  soluble  hydrates,  not  only  blanc  fixe,  but  valuable 
hydrates  may  also  be  obtained,  such  for  instance  as  caustic 
soda  and  caustic  potash,  in  the  treatment  of  the  sulphates 
of  soda  and  potassium. 


In  addition  to  the  production  of  barium  hydrate,  the 
electrical  process,  on  account  of  its  high  efiieiencv  in  the 
conversion  of  barytes  into  soluble  form,  offers  the  most 
economical  means  of  producing  the  other  compounds  of 
barium.  So  rapidly,  however,  has  the  demand  for  barium 
hydrate  increased,  that  after  less  than  a  year's  commercial 
operation  it  has  been  found  necessary  to  increase  the 
capacity  of  the  plant  to  a  basis  of  60  tons  of  hydrate  per 
day,  and  very  little  attention  has  been  paid  to  the  production 
of  other  barium  compounds  except  in  so  far  as  they  are 
produced  from  the  waste  liquors  of  the  hydrate  process. 

DiscnssioN. 
Mr.  Maximilian  Tooh  said  that  if  a  double  precipitate 
of  BaSOj  and  ZnO  could  be  made,  it  would  form  a  valuable 
paint  material.  Lithopone,  as  made,  contained  theoretically 
29 1  per  cent,  of  ZnS  and  70 J  per  cent.  BaSOj,  and  a 
zinc  oxide  compound  of  this  kind  would  contain  a  smaller 
percentage  than  29i  per  cent.  He  would  like  to  know 
what  the  characteristics  of  the  new  pigment  were,  and  if  it 
were  possible  to  make  the  percentage  of  ZdO  larger  than  it 
would  be  by  double  precipitation.  There  were  some  zinc 
sulphides  made  which  contained  more  zinc  than  the 
theoretical  percentage  indicated,  and  experiments  in  this 
line  with  zinc  oxide  would  be  highU'  interesting.  The 
advantage  of  a  zinc  oxide  and  barium  sulphate  composition 
would  be  apparent  to  paint  manufacturers,  provided  it  was 
equal  to  lithopone  in  covering  property.  In  other  words, 
it  would  possess  all  the  good  qualities  with  none  of  its 
disadvantages. 


THE    COMPOSITION    OF    COMMERCIAL 
CYANIDE  OF  POTASSIUM. 

BY   BUSgELI,  -W.  MOORE,   A.M.,    M.SC. 

The  extensive  use  of  potassium  cyanide,  and  its  increased 
importance  as  an  import  into  the  United  States,  was  recog- 
nised in  the  Tariff  Act  of  1897,  generally  known  as  the 
Dingley  Act,  by  a  separate  paragraph  (paragraph  66),  in 
which  a  duty  of  12^  per  cent,  nd  valorem  was  imposed,  this 
being  one  half  of  the  usual  rate  of  2.5  per  cent,  on  chemical 
salts. 

After  the  passage  of  the  Act,  the  question  was  raised  as 
to  whether  mixtures  of  the  cyanides  of  potassium  and 
sodium  could  be  considered  to  be  cyanide  of  potassium  in  a 
tariff  sense,  or  not  rather  as  a  chemical  salt  dutiable  at  the 
higher  rate.  The  case  on  this  point  was  tried  before  the 
Board  of  General  Appraisers,  who  have  ^jurisdiction  on 
customs  appeals,  on  four  samples  of  the  following  compo- 
sition : — 


Cyanide  of  Potassiom. 

Cyanide  of  Sodium. 

1 

2 

Per  Cent. 
73-25 

70-58 
76-65 

75-86 

Per  Cent. 
14-24 
22-36 
18-00 
18-28 

The  decision  of  the  Board  of  General  .\ppraisers  (Trea- 
sury Decision  No.  22,521,  General  Appraisers  4778,  Oct.  1, 
1900)  is  in  favour  of  the  lower  rate  of  duty,  on  the  grotmd 
that  the  ordinary  commercial  cyanide  of  potassium  often 
contains  impurities,  and  especially  a  mixture  of  sodinm 
compounds,  and  on  the  further  legal  ground  that  the 
commercial  designation  or  denomination  of  an  article  in  the 
markets  of  a  country  when  the  law  was  passed  will  control 
its  tariff  classification  without  regard  to  its  scientific  desig- 
nation, or  the  material  of  which  it  may  he  made,  or  the  use 
to  which  it  may  be  applied  While  this  case  was  under 
consideration  by  the  customs  authorities  a  large  number  of 
importations  of  cyau'de  were  tested  to  ascertain  their 
contents  of  sodium  cy.inide,  and  the  results  have  been 
deemed  of  suificient  vaiue  and  interest  to  be  worthy  to  be 
brought  before  the  New  York  Section  of  the  Society  of 
Chemical  Industry. 
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The  various  brands  of  eyaniilt;  an.^   indicated  by  iiunibers 
iu  the  subjoined  list ; — 


— 

Potassiuu:  Cyanide. 

Sodium  Cyanide. 

Per  Cent. 

Per  Cent. 

1 

59-21 

27-11; 

•J 

62 -M 

26-(l2 

3 

61-67 

26-40 

■i 

75-88 

18-28 

5 

7-l-.-'7 

19-01 

73-St 

•21)- 64 

7 

72-73 

18-82 

S 

76-03 

18-71 

a 

74-33 

lS-30 

10 

78-75 

15-91 

11 

cs-iis 

23-72 

5Inxiimini 

73-75 

27-46 

Mininiuiti 

39-21 

15-91 

AviTHgc 

70-51 

21-2) 

II. 


Per  Ce:it. 

Per  Cent. 

1 

80-61 

13-77 

S; 

75  03 

20-09 

3 

76  72 

18-60 

4 

71! -65 

18-0;) 

.5 

75-46 

20-43 

6 

7(r5S 

22-;'6 

76-03 

18-.32 

8 

77-02 

18 -.53 

9 

78-74 

16-38 

10 

81-81 

13-36 

11 

82-30 

12-31) 

76 -SI 

18-62 

13 

71-33 

18-95 

14 

75-54 

18-07 

13 

87-68 

9-84 

16 

79-20 

16-81 

17 

76-26 

17-09 

IS 

79 -ck; 

13-73 

Jlrixiinum 

87-68 

22-36 

Jlininiuni 

70-58 

9-84 

A^i-nr-''- 

77-77 

17-07 

in. 


— 

Potassium  Cyanide. 

Sodium  Cyanide. 

Per  Cent. 

Per  Cent. 

1 

59-17 

■25-13 

2 

64-56 

29-07 

3 

58-06 

30-81 

4 

56-07 

29-66 

r» 

66-07 

29-68 

6 

56-70 

28-05 

7 

68-14 

21-84 

8 

C3-9^ 

24-97 

9 

49- +4 

.36-85 

Miiximum 

68-14 

36-85 

Minimum 

49-81 

21-81 

Average 

68-07 

•28-45 

IV, 


Per  Cent. 
73-45 
64-40 
66-32 


Per  Cent. 

14-24 
21-69  j 
36-71 


V. 


Per  Cent. 

Per  Cent. 

1 

35-69 

■29-61 

2 

55-63 

29-61 

3 

67-45 

20-46 

VI. 


1 

2 

Per  Cent. 
71-85 
75-21 

Per  Cent. 
19-23 
18-85 

Tir. 

2D -60 

1 

62-29 

VIII. 

63-66 

1 

1901 

IX. 

47-74 

j 

84-90 

X. 

43-23 

; 

10-03 

XI. 

78-43 

11-70 

XII. 

76-03 

10-26 

XIII. 

76-03 

i 

19-2! 

XIV. 

3I1-2S 

54-19 

XV. 

31  -40 

33-56 

XVI. 

71-47 

IS -00 

XVII. 

Twenty -two   lots,  njne  containing   sodium 
cyanide. 

XVIII. 

Two  l)ts,  neither  containing  sodium  cyanide. 

The  followiog  are  analyses  described 

simply 

as  cyanide : — 

Potassium  Cyanide. 


Per  Cent. 
64-34 
26-95 
None 
None 
57-51 


Sodium  Cv-anide. 


Per  Cent. 

26-57 

K.S,  4-29;  NaCl, 68-70 

Entirely. 

75-88 

28-74 


It  -n-ill  readily  be  seen  from  the  above  figures  that 
commercial  cyanide  of  potassium  varies  greatly  in  its  com- 
position, though  there  is  no  reason  to  suppose  that  the 
presence  of  sodium  cyanide  causes  any  lessening  in  value 
of  the  salt. 

THE  DETEKMINATION  OF  ARSENIC  IX  IRON 
AND  STEEL. 

jsr    GEOEGE    L.    NOUBIS. 

The  usual  method  of  determining  arsenic  iu  iron  and 
steel  is  probably  that  of  laiudiu.  This  method,  whilst 
accurate,  is  disagreeable  and  lengthy  of  operation,  owing  to 
the  large  amounts  of  sulphuric  acid  which  have  to  be 
evaporated.  The  old  and  well-known  method  of  deterrainin"- 
arsenic  iu  copper,  by  distillation  'j-ith  ferric  chloride  does 
not  appear  to  have  been  applied  to  iron  and  steel.  This 
method,  lirst  published  by  Dr.  ( Idling  in  the  Chemical  News, 
in  I8G3,  has  been  described,  with  various  niodffications,  by 
a  lumibiT  of  chemists  since  then.  The  recent  paper  by 
Allan  Gibb  (this  Journal,  ISOI,  181)  gives  a  very  good 
outline  of  these  modifications. 

A  trial  of  the  method  to  determine  the  arsenic  in  steel 
gave  such  satisfactory  results,  and  was  so  much  easier  of 
manipulation  than  any  of  the  other  metho<ls,  that  I  have 
used  it  exclusively  now  for  over  a  year.  The  details  of  the 
method  are  as  follows  : — 

It  being  practically  impossible  to  obtain  ferric  chloride 
and  hydrochloric  acid  free  from  arsenic,  it  is  necessary 
to  purify  these  reagents  before  using.  100  grms.  of 
feri-ic  chloride  (U.S.P.)  are  dissolved  in  1.50  cc.  of  strong 
hydrochloric  acid  and  2  grms.  of  pure  powdered  zinc 
added.  As  soon  as  the  zinc  is  dissolved,  the  solution  is 
boiled  for  about  10  minutes,  which  is  sufficient  to  free 
it  of  arsenic.  The  zinc  serves  two  purposes — first,  to  purify 
the  ferric  chloride  and  hydrochloric  acid,  and,  second,  as 
zinc  chloride,  to  raise  the  boiling  point  of  the  solution. 

,V  500  cc.  Erlenmeyer  flask  is  provided,  fitted  with  a 
scparatory  funnel  and  an  outlet  tube,  which  dips  into  a 
beaker  containing  about  300  cc  of  cold  ilistilled  w.atfir. 
The  outlet  tube  is  arranged  to  trap  or  return  to  the  flask 
most  of  the  ferric  chloride  and  hydrochloric  acid  distilled 
over.      Ten  grms.  of  iron  or  steel  are  weighed  into  this 
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flask,  nnd  the  piiiifiod  ferric  chloride  solution  described 
above  is  added.  A  j;>'ntlc  heat  is  applied  until  the  sample 
is  all  dissolved,  when  the  luat  is  increased  and  the  solution 
boiled  hard  for  about  15  minutes. 

The  arsenious  chloride  is  precipitated  as  sulphide  as  fast 
as  it  is  distilled,  cither  bj-  means  of  a  current  of  hjdrogen 
sulphide  passing  into  the  beaker  of  water,  or  through  the 
reaction  with  2inc  sulphide  placed  iu  the  beaker  before 
the  test   WHS   started.      The  sulphide  of  arsenic  may  be 


■weighed  as  such,  or  hoiled  with  400  or  500  c.c.  of  water, 
and,  when  dissolved,  the  resulting  arsenious  acid  titrated 
with  iodine  (F.  I'lalten,  this  Journal,  1894,  231),  If 
preferable,  the  sulphide  of  arsenic  can  be  dissolved,  and 
precipitated  as  ammonium  magnesium  arsenate  for  tinal 
weighing  as  magnesium  pyro- arsenate.  The  lime  required 
for  the  solution  aud  distillation  of  a  10-grm.  sample  of  iron 
or  steel  is  about  one  hour  or  less,  and  the  results  I  have 
found  very  accurate. 


^imntal  autr  patpt  Citt^vatuvc. 


Class.  Page 
I. — General  Plant,  Apparatus,  and  Machinery     394 

H.— Fuel,  Gas,  and  Light .395 

III. — Destructive    Distillation,     Tar    Products, 

Petroleum   398 

IV. — Colouring  Matters  and  Dyestuffs 398 

v. — Preparing,   Bleaching,    Dyeing,   Printing, 

and  Finishing  Textiles,  Yarns,  and  Fibres  403 

VI. — Colouring  Wood,  Paper,  Leather,  &c — 

Vn. — Acids,    Alkalis,    and    Salts,    and    Non- 
Metallic  Elements    40G 

VIII.— Glass,  Pottery,  and  Enamels 408 

IX. — Building  Materials,   Clays,   Mortars,  and 

Cements 409 

X.— Metallurgy  409 

XI. — Electro-Chemistry  and  Electro-Metallurgy  411 

XII.— Fats,  Fatty  Oils,  and  Soap 413 
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included— to  C.  N.  Dalton,  Esq.,  Comi  trollcr  of  the  Patent  Olhcc, 
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I.-PLANT.  APPAEATUS,  AND  MACHINEEY. 

E.VGLisii  Patents. 
Gascons    Currents ;    An  Improved  Apparatus  for   Gene- 

ruling ,  chiefly  designed  for  Motive  Power  Purposes. 

P.  Mallet,  Paris.     Eng.  Pat.  6816,  April  1,  1901. 


Liquid  bjdrocarbon  under  pressure  is  passed  from  a 
vessel,  14,  through  a  passage,  12,  to  helical  grooves,  11, 
which  are  heated  by  directing  the  flame,  say,  of  a  soldering 
lamp,  into  the  lower  mouth,  19,  of  a  flue,  20,  which  sur- 
rounds the  sleeve,  10,  and  which  is  provided  with  an  outlet 
aperture,  21,  at  its  upper  part.  The  combustible  vapours 
formed,  pass  rapidly  through  the  slot,  17,  and  induce  air  to 
enter  through  the  conical  air-nozzles,  18.  The  mixture 
passes  up  through  the  bi-conieal  nozzles,  4,  3,  to  the  vessel,  I , 
wherein  the  pressure  rises.  As  the  only  escape  therefrom 
is  through  the  central  double  cone,  28,  29,  the  gases  tend 
to  flow  out  there,  the  pressure  in  the  chamber,  1,  acting 
as  a  cushion.  The  gases  burn  in  the  tube,  0,  in  a  con- 
tinuous manner,  and  escape  through  the  double  cone,  8,  9, 
as  a  current  of  cooled  expanded  gases  flowing  at  a  high  speed, 
the  energy  of  which  may  be  utilised  in  any  suitable  manner. 
A  baffle  or  spreader,  5,  is  placed  a  short  distance  above  the 
discharge  nozzle,  2.  The  gases  are  ignited  through  a  lateral 
hole,  23.— R.  S. 

Water;  Piirifi/irg  the  ,  contained  in  Steam  Gene- 
rators. C.  Dutordoir,  Lccluse,  Nord,  France.  Eug. 
Pat.  18,951,  Sept.  23,  1901. 
The  ivater  in  a  steam  gener.itor  is  purified  by  forcing  or 
withdrawing  it  from  the  generator  through  any  suitable 
filter,  and  is  then  re-injected,  by  means  of  a  pump,  back  into 
the  generator. — R.  A. 

English  Patents. 

Taps;  Laboratory   and  other  like   ■ .     F.  Davis,  Tod- 

raorden,  Yorkshire.     Eng.  Pat.  G693,  March  30,  1901. 

To  prevent  the  joints  of  laboratory  taps  from  leaking 
through  the  action  of  chemical  reagents,  &c.,  the  joiuts 
arc  provided  with  rings  or  washers,  secured  by  keys  or 
wedges. — J.  W.  II. 

Ammonia  and   like    Compres.\icu  Refrigerating  Machinery 

and  licfriyerators.     J.   A.  Eisner  and  G.  F.  Knox,  both 

of  Dortmund,    Germany.     Eng.    Pat.   24,399,   Nov.    30, 

190L 

In  this  apparatus,  between  the  liquid  ammonia  reservoir 

and  the  refrigerating  chamber,  is  placed  a  double-surface 
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refriperator  surrounding  the  return  tube  for  the  vaporised 
ammonia,  in  which  a  special  filter  and  pressure -regulator 
are  inserted,  the  latter  aiding  in  obtaining  a  uniform 
temperature.  For  the  same  purpose,  the  tubes  of  tlie 
refrigerator  are  surrounded  by  "  accumulators,"  made  U]i 
of  corrugated  or  ribbed  tubes  filled  with  salt  water,  so 
arKinged  that  the  cold  of  these  accumulators  increases 
towards  the  base,  and  since  the  air  sinks  as  it  cools,  it  en- 
counters a  cooling  surface.  The  refrigerating  chamber  is 
separated  by  partitions  into  two  chambers:  the  upper  and 
smaller  one  where  the  cooling  is  effected,  and  the  larger 
one  containing  the  stores.  The  two  chambers  communicate, 
except  when  the  door  is  opened,  an  automatic  device  then 
closing  the  passages  between  them.  The  ammonia  vapours 
coming  from  the  refrigerator  pass  first  into  a  coil  in  the 
lower  ])art  of  a  condenser  and  immediately  over  the  liquid 
ammonia  reservoir,  which  they  cool,  as  well  as  the  surround- 
ing water,  which  latter  rises  over  a  vertical  separating 
partition,  to  flow  downwards,  cooling  tho  wall  of  a  high- 
pressure  chamber. — E.  S. 

Liquids  of  Different  Densities,  such  as  Oil  and  Water ; 

J)eriii'  for    Separatiiij    .      E.    I'ravicha    and    E. 

UouilKlf.     Eng.  I'at.  ^0,470,  1901. 

See  under  XII.,  page  413. 


II.-FUEL,  GAS.  AND  LIGHT. 

Peat  for   Briquettes    and    other   Purposes;    Process  for 

Trcalinij (r.   Kroupa.     Oesterr.  Zeits.  Berg-  und 

Hiittenw.,  1902,  50,  57   and  79.     Chem.-Zeit.,  1902,  26, 
[16],  Kep.  55. 

C\)MPUESSED  peat  and  peat-charcoal  are  frequently  used  in 
furnaces  on  the  Continent,  and  may  replace  part  of  the 
coke  in  blast  furnaces  and  for  copper  smelting.  The  author 
describes  Ziegler's  peat-carbonising  oven,  in  which  the 
gases  evolved,  are  used  for  heating  the  oven,  and  the  tar, 
acetic  acid,  and  ammonia  are  recovered  as  byproducts. 
The  manufacture  of  peat-charcoal  by  Jebsen's  electrical 
process  is  also  described.  In  the  preparation  of  compressed 
peat,  the  proporiiou  of  moisture  in  the  peat  is  reduced  from 
85  per  cent,  to  50 — CO  per  cent.,  by  means  of  hydraulic 
pressure,  and  then  further  reduced  to  12 — 15  per  cent, 
by  treatment  in  plate-drying  ovens.  Each  pres-^  is  capable  of 
treating  162  cb.  m.  of  crude  peat  per  hour. — J.  F.  B. 

E.rplvsioji  Limits  of  Combustible  Gases  and  Vapours  with 
Air.  P.  Eituer.  J.  fur  Gasbeleucht,  45,  [2],  21— 24; 
[5],  69—72;   [6],  90— 93  ;  and  [7],  112—115. 

In  studying  the  explosive  power  of  mixtures  of  combustible 
gases  and  air,  the  results  are  found  to  vary  considerably 
with  the  experimental  conditions.  Thus  the  explosion 
limits  are  commonly  found  to  be  much  wider  apart  when  a 
round  flask  is  used  as  the  explosion  vessel  than  when  a 


narrow  tube  is  employed.  The  results  recorded,  relate  to 
experiments  in  which  the  explosion.i;  were  made  in  a  Bunte 
burette  of  110  c.c.  capacity  and  19  mm.  internal  diameter, 
and  the  ignition  was  brought  about  by  the  spark  from 
a  powerful  induction  coil.  Only  (hose  combustions  were 
accepted  as  ex  plosions  in  which  the  flame  was  seen  to  pass 
through  the  entire  length  of  the  explosion  vessel,  or  a  con- 
traction corresponding  to  the  perfect  combustion  of  the 
mixture,  was  observed.  In  preparing  the  gases,  the  absence 
of  air  was  ensured  by  first  washing  out  the  generating  flask 
with  carbon  dioxide,  the  gas  obtained  being  subsequently 
freed  from  the  latter  by  means  of  potassium  hydrate.  The 
"  water-gas  "  used  was  prepared  by  mixing  together  equal 
volumes  of  hydrogen  and  carbon  ironoxide.  The  coal-gas 
had  the  following  composition  : — 

Per  Cent. 

H 60'75 

CH, 31-30 

CO 7-03 

Heavy  hydrocarbons 4'23 

CO2 1-1)3 

N 1-70 

100-00 


In  the  case  of  alcohol,  which  does  not  at  ordinary  tem- 
peratures give  cff  sufficient  vapour  to  reach  its  upper  limit 
of  explosion,  direct  measurement  of  the  air  and  spirit 
vapour  was  not  attempted.  The  explosion  burette,  contain- 
ing air  and  10  to  12  c.c.  of  alcohol,  was  warmed  in  a 
capacious  wa!er-hath,  and  sparks  were  p.asscd  through  the 
gaseous  mixture  from  time  to  time,  the  air  being  renewed 
after  each  explosion.  From  the  temperature  of  the  tube 
prior  to  the  explosion,  and  the  barometric  pressure,  the 
percentage  of  alcohol  prcseut  in  the  gas  was  calculated 
by  Regnault's  alcohol  vapour-tension  tables. 

The  following  table  gives  the  explosion  limits  found  in 
the  liunle  burette,  the  results  being  .stated  in  percentages  of 
moist  combustible  gas  in  the  mixture  : — 


Kind  of  Gas. 


CO 

H 

Wnter-gas 

l-aHa 

Coal-gas  . . 

C.U, 

.\bonol... 

CHj 

lither 

Benzene  .. 
Pentane  . . 
Benzine  . . 


Lower  Limit. 


16-5 
9--J3 
Vl-i 

7-9 
4-1 

3-y5 

6-1 

S-73 

2-65 

2-4i 

%-4> 


Upper  Limit. 


74-9.5 

(38 -t 
lll!-75 
a- -A 
li)-l 
lf(! 
13'I13 
li-8 
7-7 
6-3 
4-9 
4-9 


The  composition  of  the  gaseous  mixtures,  calculated  from 

the  ten.sion  of  aqueous  vapour  under  the  conditions  existing 

I   when  the  above  experiments  were  made,  was  as  follows  ;  — 


Kind  ot  Gaa. 


CD 

H 

W.ntur-Ka 
C.H,  .... 
Co-il-iras 
C,II,... 

.McdilOl.  , 

Cll,  .... 
Ether  .. 
Benzene 
Pentane 
Bcn'ine 


At  Lower  Limit. 


Combustible 
Gas. 


Per  Cent. 
le-Q 

9-23 
12-1 

3-23 

7-75 

4-0 

+•0 

(•.•0 

2-7 

2T, 

2-33 

2-3 


Air. 


Per  Cent. 
80-9 
88-85 
83-8 
94-83 
!10-Ii3 
Hi- 1 

!ii;-o 
yi-7 
91-7 

93-8 

9li-45 

913-4 


Water  Vapour. 


Per  Cent. 
3-1 
1-9 
2-1 

1-9 

I-'J 

2-3 
2-6 
1-6 
1-2 
1-3 


At  Upper  Limit. 


Combustible 
Gas. 


Per  Cent. 
72-65 
65-1 
65-4 
61-3 

is-s 

H-3 
1S-(1 
12-5 

7-55 

6-4 

4-85 

4-8 


Air. 


Wafer  Vapour. 


Per  Cent. 

Per  Cent 

24-25 

3-1 

33-0 

1-9 

82-5 

2-1 

46-8 

1-11 

79-6 

]■(! 

83 -S 

1-9 

86-4 

85-2 

2-3 

89-85 

2-1! 

92-0 

r6 

93-95 

1-2 

93-9 

1-3 
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The  followiug  tabic  shows  the  same  results  graphically, 
the  shaded  portion  indicating  the  explosion  range  ;— 


VhfsrGa- 


Coal  Gixs 


Benzeni 


Penfbnt 


Benzine 


Jicetulene 


0  fO  ItO  30  ^  so  60  10  SP  90         too 

The  following  table  shows  the  lower  limits  found  when 
an  open  cjlinder  of  62  mra.  internal  diameter  was  used 
as  the  explosion  vessel,  ignition  being  effected  by  applying 
a  flame  at  the  top  of  the  cylinder : — 

Percent,  in 
Mixture. 

H S-5 

Wiltergas 12-3 

Coll, 3-4 

CH,    » G-3 

Ether IG 

Benzene 1*4 

Pentano 1'3 

Benzine 11 

Alcohol 3-7 

— H.  B. 

Acctfflcne ;   Decomposition  of ^during   its  Combustion. 

v.  Gaud.     Comptes  Rend.,  134,  [.3],  175—177. 

Thk  fouling  by  a  deposit  of  carbon,  observed  in  the  case  of 
acetylene  burners  liaving  very  small  orifices,  has  been 
attributed  by  some  to  the  decomposing  action  of  the  high 
temperature  of  the  burner — and  hence  burners  in  which  air 
is  drawn  in  and  mixed  with  the  gas  have  been  invented  with 
the  object  of  reducing  this  action — and  by  others  to  the 
presence  of  impurities  in  the  gas.  By  using,  at  first,  chemi- 
cally pure  acetylene,  and  afterwards  acetylene  contaminated 
with  each  of  the  ordinary  impurities,  the  author  found  that 
under  conditions  otherwise  favourable,  the  presence  of 
sulphuretted  hydrogen  and  sulphur  compounds  promoted 
the  decomposition  of  the  acetylene  into  its  elements  through 
the  heat  of  the  burner. 

BuUier  attributes  the  separation  of  carbon  to  the  decom- 
position of  polymers  of  acetylene  which  have  firmed  in  the 
interior  of  the  burner.  Now,  as  acetylene  is  generally 
admitted  to  polymerise  from  100"  C,  the  author  en- 
deavoured to  ascertain  the  pjrpliminary  temperature  attained 


by  the  gas  in  the  interior  of  the  burner.  He  used  care- 
fully purified  acetylene,  and  determined  the  temperature 
of  the  burner  itself,  the  capacity  of  the  burner  chamber,  and 
the  rate  of  outflow  of  the  gas,  and  calculated  therefrom  the 
temperature  attained  by  the  gas  during  its  passage  through 
the  burner,  which  was  a  30-litre  Manchester  pattern.  The 
results  were  as  follows  : — 


Gas  consumed  per  hour. 
Temperature  of  gas 


Litres  ,      2 
"  C.    (  231 


4        10        20 
115        40        23 


30 

16 


These  results  indicate  that  polymerisation  only  becomes 
possible  when  the  rate  of  discharge  of  gas  from  the  burner 
fiills  below  5  litres,  or  below  one-sisth  of  the  normal  rate  of 
30  litres  per  hour.  Hence  BuUier's  theory  must  only  be 
accepted  with  this  reservation. 

The  author  found  that  with  thoroughly  purified  acety- 
lene, there  was  no  fouling  or  obstruction  of  the  burner 
passages,  provided  the  normal  rate  of  consumption  of  30 
litres  per  hour  was  observed  ;  but  that,  if  the  consumption 
was  reduced  to  a  minimum,  fouling  rapidly  ensued. 

—J.  A.  li. 

Aslicstos ,    BchavioiiT  of ,  in   Non-luminous  Flames. 

S.  Saubermann.     Chera.-Zeit.,  10O2,  26,  [17],  180—181. 

The  author  calls  attention  to  the  behaviour  of  asbestos  yarn 
when  heated  in  non-luminous  flames.  This  yarn  is  pre- 
pared by  arranging  pure  serpentine  asbestos,  as  free  as 
possible  from  iron,  in  the  roving  machine  in  such  a  way 
that,  after  carding,  it  is  spread  out  between  two  layers  of 
cotton.  By  this  means  it  becomes  mixed  with  a  certain 
definite  percentage  of  cotton,  and  can  be  spun  into  very 
thin  threads,  in  which  the  a.sbestos  fibres  lie  approximately 
parallel  to  one  another.  When  a  yarn  composed  of  such 
fibres  is  placed  in  a  Bunsen  flame,  the  cotton  is  first  burned 
away,  after  which  the  asbtstos  fibres  give  up  water  and  become 
brittle.  They  then  begin  to  soften,  and  finally  fuse  together 
to  form  apparently  homogeneous  rods,  which  become  welded 
in  the  flame,  and  give  out  a  constant  bright  white  light ;  this 
takes  place  even  in  the  less  hot  parts  of  the  flame.  When 
cold,  the  threads  are  white,  hard,  brittle,  and  porous,  and 
in  general  resemble  unglazed  porcelain  ;  the  fracture  shows 
no  signs  of  the  fibrous  formation  of  the  asbestos.  Micro- 
scopic examination  proves  that  the  fusion  is  nol  confined  to 
the  surface,  and  it  is  only  at  those  piit<  where  knots  have 
been  left  in  the  fibre  that  there  occur  little  nests  of  externally 
fused  matter  containing  asbestos  fibres.  The  connosition 
of  serpentine  asbestos  is  changed  by  this  treatment  from 
HjMgjSi.iO,  to  MgsSioO;,  whilst  that  of  hornblende  asbestos 
remains  as  before,  viz.,  Mg:,CaSi40i.,.  The  light  emitted  by 
this  material  when  heated,  can  be  greatly  increased  by 
soaking  it  in  solutions  of  salts  of  the  alkaline  earths,  or 
better,  of  nitrates  of  the  metals  of  the  beryllium  group.  A 
thread  prepared  in  this  way  and  weighing  0-02  grm.,  when 
heated  in  the  non-luminous  flame  of  acetylene  hnrning  at 
the  rate  of  10  litres  per  hour,  emitted  a  light  of  12".j — 
13-5  normal  candles.  The  complex  silicate  forms  a  very 
intimate  mixture  with  the  basic  oxide,  traces  of  which  are 
retained,  even  on  treatment  with  various  solvents. 

— T.  II.  P. 

Osmium  Lamp  of  Aucr  von  Welshnch.    R.Gabriel.    Oesterr. 

Zeits.     Elekti'otcoh.,  1902,     20,    6.).     Chcm.-Zeit.,  1902, 

26,  [16],  Rep.  5C. 
Thk  osmium  raw  material  is  made  into  a  pasty  mass  by  ] 
a  special  process,  and  spun  into  threads  under  pressure. 
When  dry,  the  threads  are  brought  to  the  state  of  pure  metal 
by  means  of  an  electric  cnrrent.  The  lamp  itself  is  a  vacuum 
lamp,  possessing  a  practically  constant  economy  of  I'a 
watts  for  1,000  burning  hours.  The  osmium  lamp  gives, 
with  equal  current  consumption  .and  for  the  same  lifetime, 
about  2-3  times  as  much  light  as  an  ordinary  earbim  fila- 
ment lani]),  or,  f  .r  the  same  duration  and  the  same  lighting 
power,  it  effects  a  saving  of  55 — 60  per  cent,  of  current.  It 
is  not  adapted  for  high  tensions,  and  50 — 00  volts  are  as 
much  as  it  will  stand  ;  100-volt  lamps  have  been  constructed, 
bi)t  not  yet  on  a  practical  scjle. — J.  F.  B. 
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Hijdrogen  and  Oxytjen  ;   Union  of .     11.  B.  Baker. 

See  under  XXIV.,  page  A2%. 

ExoLiSH  Patents. 

(  V)A«  Ovens.  S.  T.  Wellman  and  C.  H.  Wellman,  Cleve- 
land, U.S.A.  Eng.  I'at.  24,837,  Dec.  5,  IflOI.  (UucUr 
Internat.  Couv.) 
Retort  coke  ovens  are  formed  by  eniplojin<;  some  bricks 
made  of  m.agnesite  or  magnesia,  and  others  of  clay  or 
silica,  or  by  using  britks  formed  of  a  mixture  of  magnesite 
or  magnesia  witli  clay  or  silica.  In  a  form  illustrated  in  the 
specification,  the  inner  walls  forming  the  siJes  of  the  retort 
are  constructed  of  alternate  courses  of  silica  brick  and 
magnesite  brick. — It.  S. 

Gas  Burners.     W.  L.  Durban,  Loudon.     Kng.  Tat.  oSUi, 
March  20,  1901. 

BuNSEX  burners  for  use  with  incandescent  mantles  are 
formed  with  an  air-  and  gas-mixing  and  heating  chamber 
more  or  less  of  the  shape  of  an  inverted,  truncated  cone, 
inside  which  there  may  be  a  heat  radiator,  consisting  of  a 
-  helical  spring  or  of  vertical  rods  or  strips.  The  gas  inlet 
at  the  bottom  of  the  tube  is  regulated  by  a  needle-valve, 
operated  by  an  exterior  handle  or  the  like;  and  the  air 
inlet  is  regulated  by  a  perforated  sleeve,  also  jirovided  with 
an  exterior  handle.  The  actual  burner  may  be  formed 
simply  of  wire  gauze  placed  across  the  top  of  the  tube, 
or  of  flat  metal  ribbon  corrugated  within  three  annular 
coneeutriL'  spaces  formed  by  the  outer  wall  and  three  rings. 

— R.  S. 

Gas     from       Hydrocarbon     Oil ;     Production    of    Com- 
bustible   .     E.  F.  Colboro,  Salt  Like  City.     Eng.  Pat. 

21,75G,  Oct.  29,  1901. 

In  Eng.  Pat.  5757  of  March  19,  1901  Uhis  Journal,  1902, 
10!) ),  is  described  a  vaporising  burner,  adapted  for  use  with 
kerosene  and  such  like  heavy  hydrocarbons,  in  which  a 
tubular  jacket  which  surrounds  the  mixing  tube  of  the 
burner  leads  a  small  proportion  of  the  combustible  mixture 
down  to  an  annuliir  burner  arranged  round  an  oil  jet,  so  that 
the  sprav  issuing  from  the  latter  upwards  iuto  the  mi.xing  tube 
has  to  pass  through  a  cone  of  flame,  which  serves  to  vaporise 
it  and  to  render  the  gas  permanent.  According  to  the  present 
invention,  the  oil  is  not  introduced  directly  into  the  chamber 
to  which  the  jet  is  attached.  An  annular  oil-containing 
chamber,  fed  with  oil  by  forcing  it  up  through  a  pipe,  is 
arranged  round  the  burner,  so  as  to  be  directly'  exposed  to 
the  heat  of  the  flame  above  referred  to.  The  chamber  is 
thus  heated  above  the  boiling  point  of  the  oM,  and  the 
vapour  generated  is  led  to  the  lower  chamber  of  the  burner, 
whence  it  is  discharged  upwards  through  the  vapour  jet 
and  through  the  cone  of  flame  into  the  mixing  tube.  The 
main  portion  of  the  combustible  gas  is  med  for  heating, 
lighting,  &,c.— H.  B. 

Acetylene    Gas ;  Apparatus  for    Generating   and  Storing 

.      H.    Kinsey,   G.    Challenger,    and    J.    H.    Nott, 

Swansea,  Wales.     Eng.  Pat.  11,714,  June  7,  1901. 

A  generator  of  the  mectanically-fed  "  shoot "  type,  in 
which  the  carbide  is  stored  iu  a  number  of  boxes  running 
round  the  upper  part  of  the  apparatus  on  a  horizontal 
railway.  By  trip  gear,  driven  by  the  fall  of  the  holder 
bell,  the  bottom  of  each  box  is  caused  to  fall  as  it  comes 
over  the  mouth  of  the  shoot.  Preferably-,  tiie  rising  holder 
is  fixed  above  the  decomposing  chamber.  From  the  latter, 
the  gas  passes  through  a  water-seal  and  a  purifying  vessel 
on  its  way  to  the  holder,  the  seal  and  purifier  being  placed 
within  the  holder  itself.— F.  H.  L. 

Acetylene  Generating  Apparatus.     A.  Meydenbauer, 
Berlin.     Eng.  Pat.  lo,5H7,  July  31,  1901. 

This  is  a  mechanical  generator  of  the  carbide-to-wafer 
type.  Inside  the  rising  holder-bell,  but  not  supported  by 
it,  is  a  funnel-shaped  carbide  receptacle,  the  bottom  oi' 
which  is  a  rectangular  tube.  Normally,  this  tube  is  closed 
by  two  flaps,  hinged  at  one  side,  and  pressed     jjwards,  at  a  ■ 


depending  angle  of  50°  with  the  horizontal,  against  suitable 
stops  on  the  opposite  side  of  the  tube.  When  the  bell 
falls,  it  presses  a  lever  downwards,  compressing  a  spring, 
and  so  operates  two  other  levers,  which  open  the  two  flaps 
aforesaid,  leaving  a  clear  passage  from  the  funnel  for  the 
falling  carbide.  The  lower  flap,  which  is  designed  as  a 
safeguard  against  all  the  eaihide  falling  into  the  water, 
should  the  spring  of  the  upper  one  break,  &c.,  is  so 
arranged  as  to  open  before,  and  wider  than,  the  upper  flap. 
A  chain,  slack  when  the  upper  flap  is  shut,  hangs  from  the 
top  of  the  funnel,  and  is  fiistened  to  the  flap,  the  movement 
of  which  prevents  any  carbide  lodging  on  the  said  flap. 

— F.  H.  L. 

Acetylene  Gas  ;   Apparatus  for  the  Production  and  Storage 

of .     T.  B.  Jack,   liallymena,    Ireland.     Eng.   Pat. 

1049,  Jan.  14,  1902. 

This  is  an  apjiarafus  of  the  hand-fed  carbide-to-wafer  type. 
Above  a  cylindrical  water  jacketed  vessel  stands  a  cylinder 
open  at  both  ends,  the  lower  communicating  nith  the  decom- 
posing space,  the  upper  with  the  air.  In  this  cylinder  works  a 
piston  rod  bearing  three  pistons  at  certain  distances  apart,  the 
whole  being  actuated  by  a  hand  lever.  On  depressing  this 
lever,  the  jiistons  rise  in  the  cylinder,  and  carbide  is  dropped 
in  between  them.  On  raising  the  lever,  the  lower  pistons 
fall  clear  of  the  cylinder  walls,  and  the  carbide  drops  into 
the  water.  From  the  generator,  the  gas  passes  into  a 
purifier,  so  arranged  that  the  acetylene  first  bubbles  through 
oil,  then  travels  through  a  layer  of  chloride  of  lime  and 
iron  oxide,  and  then  through  coke  wetted  with  sulphuric 
aeid.  At  its  fop,  the  purifier  has  an  air- vent  cock.  Finally, 
the  acetylene  enters  a  rising  holder  sunk  in  the  ground. 

— F.  H.  L. 

Acetylene  Gas  Generator.  C.  D.  Lepine,  Oran,  Algeria. 
Eng.  Pat.  20,282,  Oct.  10,  1901. 
This  is  an  automatic  apparatus  working  on  the  water-to- 
carbide,  flooded-eompartmeut  system.  A  vertical  eyliadrieal 
vessel  is  divided,  by  a  horizontal  partition,  into  a  store 
tank  for  water  at  the  top  and  a  displacement  holder 
at  the  bottom.  Outside  it  is  fastened  the  decomposing 
chamber,  which  is  a  cylindrical  casing  eontainicg  subdivided, 
superposed  trays  of  carbide,  every  subdivision  in  each  of 
which  is  successively  attacked  by  water,  always  in  excess. 
The  water  pas.se5  from  the  store-tank  to  the  carbide  through  a 
hydraulic  seal,  its  rate  of  supply  being  governed  by  the 
pressure  in  the  apparatus  ;  but  it  can  be  cut  off  altogether 
by  means  of  a  hand  valve.  The  liberated  acetylene  passes 
first  through  a  purifier,  then  through  a  coil  of  pipe  in 
the  water  store,  and  finally  enters  the  boliier,  the  water 
in  the  latter  being  entirely  separate  from  that  used  for 
decomposition. — F.  H.  L. 

Acetylene  Gas  [Compressed']  Lighting  Sy.'.teni.  M.  Toltz 
and  A.  Lipschutz,  St.  Paul,  Minnesota,  U.S..\.  Eng.  Pat. 
24,577,  Dec.  3,  1901. 
Plant  is  described  wherewith  acetjlene  at  high  pressure 
may  be  emploj-ed  for  railway  carriage  lighting,  or  for  the 
illumination  of  country  towns,  without  any  danger  of  explo- 
sion arising  should  the  gas  become  hot,  or  the  mains  be  sub- 
jected to  the  heat  from  a  fire  in  the  vicinity.  The  essential 
feature  of  the  invention  is  the  employment  of  a  fusible  valve 
on  the  chief  storage  cylinder,  andot  lengths  of  fusible  pipe 
at  all  exposed  situations  of  the  service  maius,  which  fubible 
fittings  melt  below  the  dissociation  point  of  acetylene,  and 
allow  the  gas  to  escape  and  burn  freely,  instead  of  exploding 
disastrously  inside  the  apparatus.  Acetylene,  generated, 
purified,  and  dried  by  any  usual  process,  is  forced  by  a 
water-jacketed  pump  inio  a  storage  cylinder,  which  is  set  in 
brickwork,  except  at  the  end  where  the  fusible  plug  is  ;  from 
that  vessel  it  is  led  through  underground  maius  to  a  service 
c}  Under,  which  is  fitted  with  stopcocks,  so  that  it  maybe 
isolated  from  the  compressing  plant  before  the  gas  is  lighted. 

— F.  H.  L. 

Incandescent     Lighting ;     Vifponr    Generators   for   - 

H.  D.  Fitzpatrick,  (ilasgow.     From  F.  H.  Maepherson, 
Windsor,  Ontario.     Eng.  Pat.  21,092,  Oct.  29,  1901. 

A  VAPoBiSER,  consisting  of  an  oil  chamber  containing  a 
wick,  with  a  vapour  chamber  at  the   top  of  the  wick,  is 
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arranfed  on  the  same  level  as  a  closeil  reservoir,  with  which 
it  is  connected  by  two  pipes.  The  reservoir  is  filled  almost, 
but  not  quite,  full  w.th  gasoline,  so  as  to  leave  an  air  space 
between  the  surface  of  the  gasoline  and  the  top  of  the  reser- 
voir.    The  upper  pipe  places   the   vapour  chamber  of  the 


a  jet  in  the  top  of  the  reservoir,  air  can  be  pumped  into  the 
latter,  and  the  narburetted  air  thus  produced  is  led  to  a 
Btartiu};  buruer,  the  flame  of  which  plays  upon  the  vaporiser. 
The  vapour  chamber  of  the  vaporiser  is  connected  with  an 
upright  mixine  tube,  at  the  base  of  which  air  is  admitted, 
and  the  mi.xed  gases  pass  up  a  main  service  i)ipe  to  the 
various  burners  ro  be  supplied.  A  branch  from  the  service 
pipe  returns  to  a  burner  arranged  round  the  vaporiser,  this 
burner  keeping  the  apparatus  in  operation  when  once  it  is 
started.  A  valve  on  the  branch  pipe  is  automatically  con- 
trolled bv  a  pressure  regulator  communicating  with  the  air 
space  of 'the  reservoir,  any  undue  production  of  gas  causing 
a  diminution  of  the  vaporising  flame.— II.  B. 

Electric    Lamps ;     Preparation     of    Ncrnst    (^tmduciiirs 

for .     C.  C.  Garrard  and  Ntrnst  Electric  Light,  Ltd., 

'London.     Eug.  Pat.  5039,  March  9,  1902. 

In  firing  glow-bodies  by  means  of  a  Deville  wind  furnace, 
the  temperature  is  so  high  that  a  containing  crucible,  made 
of  ordinary  fireclay,  would  be  melted.  The  claim  is  for  a 
crucible  made  of  magnesia,  lined  first  with  thoria  and  then 
with  zircouia. — II.  li. 

Vcrjetable  Charcoal  or   Carbon ;  Methods  for   the  Manu- 
facture  of  a   New  or  liiiproicd  .     E.   W .  Cooper. 

'Eng.  Pat.  7902,  1901. 

See  tinder  XVIII.  B.,  page  421. 


III.-DESTEUCTIVE  DISTILLATION. 
TAE  PEODUCTS.  PETEOLEUM. 

Scottish  Shale  Oil;   The  Bases  Contained  in  .   Part  I. 

F.  C.  Garrett  and  J.  A.  Smythe.  Proc.  Chem.  Soe.,  18, 
[247],  47. 
The  authors  are  contlnuiDg  the  examination  of  the  bases 
contained  in  the  Broxburn  shale  oil,  of  which  a  short  ] 
account  has  been  already  given  (Proc.  Chem.  Soc,  1900, 16, 
190),  and  have  completed  the  investigation  of  the  portion 
boiling  below  164°.  The  following  bases  have  been  isolated 
and  identitied:  — 

B.pt. 

Pyridine US'— 116'  C.  (in  very  small 

quanliry). 

a-Picoline 12fl-6°  (bar.  763  mm.). 

avDimetliyl  pyridine isn"— 159-6°. 

t.3'-        „  164"'— 155°. 

aa'-        „  142' 0°  (bar.  760  mm.). 

aV«'-Trimethyl  pyridine 170'5°  (bar.  760  mm.) 

a^' -Dimethyl  pyridine  is  a  colourless  liquid  with  a  strong 
pyridine-lilie  odour ;  it  gives  a  picrate,  m.  pt.  l.jl°- — 152°;  a 
gold  compound,  m.  pt.  150' — 157°;  a  platinichloride  con- 
luining  2  molecules  of  water  and  melting  (when  anhi/drons) 
lit  238"  with  decomposilion  ;  and  a  mercurichloride  ((';![,j, 
HCl,  ellgCU)  in  very  small, heavy  crystals,  ui.  pt.  163°. 

lY.-coLOUEma  mattees  and 

DYESTUFFS. 

Xndigofiu  ;  Polymerised  Condition  of  Ordinarij  ,  and 

the    Isomeric    Concvrsivn   of  Indigotin     into    Indirubin^ 
L.  Jlaillard.     Comptes  Kend,,  134,  [8],  470—472. 

When  potassium  indoxylsulphate  is  decomposed  by  hydro- 
chloric acid  and  the  mixture  is  shaken  with  chlorotorm,  the 
chloroform  acquires  a  blue  lint,  much  deeper  than  can  be 
l^roduced  by  dissolving  ready-formed  indigotin  in  cliloro- 
lorni.  If  the  chloroform  solution  be  separated  and  washed 
with  very  weak  soda  solution,  then,  on  standing,  iiidigolin 


slowly  separates  ;  hut  it  the  washing  with  soda  he  omitted, 
the  solution  never  crystallises,  hut  passes  slowly  from  a  violet 
to  a  red  colour,  and  if  now  the  chloroform  be  distilled  off, 
the  residue  is  indirubin.  Previously-formed  indigotin,  will 
neither  dissolve  in  chloroform  to  such  an  extent  as  when 
produced  in  the  above  fashion,  nor  will  it  in  chloroform 
solution,  either  neutral  or  faintly  acidified,  undergo  this 
transformation  into  indirubin.  The  author  concludes  that 
the  very  soluble  and  transformable  ludigotin  is  represented 
by  the  usual  formula  of  Baeyer,  whilst  ordinary  indigotin  is 
a  polymer,  probably  a  di-indigotin,  CyTo;,N/J ,.  The  cryo- 
scopic  determination  of  the  molecul.ir  weight  of  indigotin 
by  Vaubel  confirms  this  view. 

A  solution  of  indirubin  in  chloroform,  rendered  slightly 
alkaline,  does  not  undergo  transformatiou  into  indigotin  ; 
but  the  author  hazards  the  suggestion  that  a  "nascent" 
indirubin  might  do  so,  and  that  ordinary  indirubin  is  very 
probably  a  polymer  or  di-indirubin. — J.  T.  D.  , 

Nitro- and  Amino-X>jlene\_Xylylcnc Diamines']  Dericalices. 
E.  Noelting  and  G.  Thesmar.  Ber.,  1902,  35,  [;)],  C28— 
650. 

Thb  eleven  pos.-ible  xylylcne  diamines  given  in  the  table 
were  obtained  by  reducing  the  corresponding  dinitro- 
xylenes  or  uitroxylidines,  or  the  amino-azo  compounds,  and 
the  authors  describe  certain  of  these  derivatives.  Trinitro- 
m-xylene  [(CH.,).,:  (NOo).,  =  1 :3:  2:4:  6],meltingat  182'C,, 
gives  dinitroxylidine  [(C'H3\,:NH„:(X02).,  =  1:3:4:2:6], 
melting  at  192°  C,  and  nitroxylylene  diamine  [(Cfcfj).,: 
NO;:(XH.O.,  =  1:3:2:4:6],  melting  at  213°  C.  An  iso- 
meric diuitro-m-xylidine  has  been  obtained  from  t-meta- 
xylidine,  and  this  by  aeetylating,  nitrating,  hydrolysing,  and 
partial  reduction  with  amuionium  sulphide,  yields  a  product 
having  the  constitution  (CH,.,)-::C^'0,:)  :  (NH2).,=  1 :3: 6:2:4 
(nitroxylylene  diamine),  and  crystallising  from  hot  water  in 
orange-yellow  needles,  melting  at  152  C.  It  follows  from 
these  and  from  other  examples,  that  ammonium  sulphide  in 
reacting  with  polynitro  compounds,  always  attacks  first 
that  nitro  group  which  has  the  fewest  or  no  ortho  sub- 
stituents.  The  nitration  of  1 .2.4-nitro.o-xyIene  gave  4.5- 
dinitro-o-xylene,  while  needles  melting  at  116°  C,  and  the 
4 .6-isomeride,  thick  while  needles  melting  at  76°  C,  the 
first,  on  heating  with  alcoholic  ammonia,  and  the  second, 
on  partial  reduction  with  ammonium  sulphide,  giving 
respectively  5.4nitro-amino-o-xyleue  (Ber.,  34,  2248)  and 
0.4-nitro-amino-o-xylene,  the  latter  melting  at  75'  C, 
and  yielding,  on  further  reduction,  o-xy!ylene-m-diamine, 
melting  at  67°  C.  The  authors  were  unable  to  prepare  a 
trinitro-o-xylene. 

The  table  on  next  page  gives  some  characteristics  and 
derivatives  of  the  eleven  xylylene  diamines  theoretically 
possible. 

The  o-xylylene  diamines  combine  readily  with  phenanthra- 
quinone  in  glacial  acetic  acid  solution,  yielding  1.2  ,  2.3-, 
1.3-,  and  1 .4-xylophenanthrazines,  melting  respectively  at 
224°,  292°,  207°,  and  286  C.  The  p-xylylene  diamines  g'ive, 
with  bleaching  powder  and  acetic  acid,  quinone  dichloro- 
di-imines,  and  the  authors  have  also  obtained  1  .2-xylo- 
quinoue-4.5-dichlorodi-imine  from  the  sym-o-xylylene  c- 
diamine,  melting  at  126°  C,  by  the  same  reaction.  This 
latter  substance  also  reacts  in  alcoholic  solutiou  with 
monamines  and  diamines,  aniline  giving  a  red  similar  to, 
but  different  from,  o  xylosafranine,  whilst  with  dimethyl- 
aniiine,  a  violet  dyestuff  is  produced  which  gives  bright 
bluish-violet  .shades  on  tannin.  Certain  of  the  ;n-xylylene 
diamines  which  conform  to  Witt's  rule  {i.e.,  contain  a  free 
position  ortho  to  one  and  para  to  the  other  amino  group), 
yield  chrysoidines,  and  it  is  noteworthy  that  the  d3-estiiffa 
derivedTrom  wi-xylene  give  the  deepest  and  brightest  shades. 
Those  from  p  xylene  arc  inferior,  whilst  in  general  the 
dyestuffs  from  o-xylene  have  little  value.  This  effect  of 
the  position  of  the  methyl  groups  on  the  character  of  the 
dyestuffs  from  the  various  xylenes  is  very  remarkable. 

Three  of  the  Hi-xylylene  diamines  conform  to  a  further 

rule  of  Witt's  with  regard  to  the  formation  of  eurhodines 

,   by   the  action  of  nitrosodimethylanihue  hydrochloride  on 

m-diamines,  for  which  purpose  it  is  necessary  that  a  position 

I   para  to   one  of  the  two  amino  groups  sliall  be  free.     The 

[   «i-di;imincs,  melting  at   67,  60  ,  and   103°  C.  respectively, 
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(CH3)j;(.VH,)j. 


l:2:3:i 


1:2:1:5 


1  -.i-.-.-.C 


1  :  S  :  2  :  t 
l:3:l;fi 


1:  1:3:3 


1:2:3:6 


1:3:2: 


1:4:2: 


M.  Pt. 


Crystalline ! 
Form, 


Quadratic 

plates. 


X:u'reous       126 
]jl:ites.      , 


Flat  white       78 
nuodles. 


Sniall  white       75 
uecillf\s. 


While  G6 

needles. 

F:iiiit1v        105 
VfUowisli 
needles. 


I,o„g 

yel  lowish 

prisms. 

Thiel", 

faintly 

yellowish 

needles. 


IS';icreoii5 
plates. 


Faintly 
yellowish 
needles. 


103 


116 


Beaction  with 


Ferric  Chloride, 


Potassium 
Bichromate, 


Sodium  Nitrite  in 
Acetic  Acid  Solution. 


Stronft  ted  coIor.ation 

becominB  violet  on 

acidifying. 


Bluish  ffreen 
coloration,  becomiiip; 
green  on  acidify  ing. 


Cherry-red 
coloration. 


Red  coloration 
and  brownish-red 
preeipitate.  soluble 
in  dilute  sulphuric 

acid  to  a  vio'.et 
sohition.    Smells  of 
ciuinone  on  heating. 

Yellow  coloration. 

beeoraini;  brown  on 

acidifying.    Smells 

of  qninone  on 

heating. 

Brown  precipitate 

in  the  cold,  red 

sohitio!!  on  warminjr, 

with  quinone  smell,  j 

Cherrv-red  colorati{in.' 

Smells  or  quinone  on  i 

warming.  I 


Bleaching  Powder 

in  Acetic  Acid 

Solution. 


Brown  solution.  Yellow  flooeulent 

iwhich  becomes  milky,  precipitate,  very 

'  and  deposits  a  white  easily  soluble  in 
ervstailine  precipitate  ether, 

of  the  azimide. 


Yellow  solution,  then   Yellow  iireeipitate, 
white  precipitate.      crystallisinji;  from 
ether  in  yellow 
needles.    Detonates 
at  87"  0. 


No  coloration  in  neutral  solutiou.    In 

sulphuric  aeid  solution,  no  coloration  in  the 

cold,  eherry-rcd  colour  on  heating, 

and  quinone  smell. 


No  coloration  in  neutial  or  sulphuric  acid 

solution  :  orange-yellow  coloration  on 

prolonged  heating. 


No  coloration  in  the  cold  in  neutral  or 

sulphuric  acid  solution  :  elierry-red 

coloration  on  w:irmiug, 

and  qumono  smell. 

Tn  neutr.t!  or  acetic  acid  solution : 
Green  coloration,     i  Green  coloration  and 
becoming  bluish*     precipitate,  becoming 
violet  and  red  on     ,    reddish-brown  on 
adding  more  ferric  w:irming,  and 

chloride.  smelling  of  quinone. 

In  sulphuric  acid  solution,  no  coloration 
even  ou  warming. 

I       Quinone  smell. 

In  neutral  or  acetic  acid  solution  : 
Green  coloration,  Green  coloration 

becoming  yellow  on         and  precipitate, 
heating  or  with  an         becoming  violet- 
excess  of  ferric  black  and  smelling 
chloride,  of  quinone  on 
heating. 
In  sulphuric  acid  solution,  no  coloration. 
Smells  of  qninone  on  heating. 


Dark  brown 

precipitate,  dyeing 

lannined  coiton. 


Faint  orange-vf  How 

coloration ;  dyes 

tannined  coiton  very 

faintly. 

Brownish-red 
coloration,  dyeing 
tannined  cotton. 


Yellow  precipit.ate. 

very  easily  soluble 

in  ether. 


Brown  gummv 

preeipitate,  very 

easily  soluble  in 

ether. 


Dark  green  solution, 

then  suddenly  light 

yellow.    Quinone 

smell  on  heating. 

Formation  of  diazo 

compound  in 

hy<lrochloric  acid 

solution. 


Yellow  Iloceulent 

precipitate, 

cr.vstallising  from 

ether  in  needles ; 

m.  pt.  103° -5. 


m.  pt.  112°. 


M.  Pt.  of 

Diacetyl 

Derivative. 


"C. 

i;»7 


react  in  thi.';  manner,  and  yield  enrhodine  dvestuffs  which 
give  red  to  violet  .shac'es  on  tannined  cotton  and  on  silk. 

The  authors  have  also  prepared  o  ,  tn-,  and  p-xjlosafra- 
ninc.  The  first-nioutioned  djes  tannined  cotton  and  silk 
scarlet,  the  shade  being  yellower  than  that  from  I'henosa- 
franine.  The  m-  and  /j-xylosafranines  give  much  the  same 
shade,  that  of  the  former  being  somewhat  darker.  The 
^hades  produced  arc  bluer  than  those  from  Safranine  and 
hriijhter  than  those  from  Aposafranice.  The  p-xy!ylene 
diamines  also  yield  indoplienols  on  oxidation  with  <3-naph- 
thol,  the  products  possessing  the  general  characteristics  of 
this  class  of  dyestuffs. — T.  A.  L. 

Acid  Nilriles  [/«rfiV/o]  ;  Ifeiv  Method  for  the  Prepaiation 

of  ,      H.    Biicherer.     Zeits.  f.  i'arben-  und  Textil- 

Chem.,  1902,  [.3],  70. 

The  pbenylglycines  of  the  general  formula— 
K.XU.CH(Ki)COOH 

which  figure  prominently  in   the  various  syntheses  of  arti- 
ficial   Indigo,   can   be    advantageously   obtained   from   the 


compounds  which  are  formed   from  the   so  called  Sehiff's 

•    bases   with   aqueous   sulphurous  acid  or   sulphiies.      .Such 

'   compounds  are  described  by  A.  Kibner  (Annalen,  316,  89  — 

;    143), and  in  the  Cer.  I'ats.  68,707;  70,.541  ;    105,862,   and 

Ger.  Pat.  appl.  P.  9784. 

By  allowing  potassium  cyanide  to  act  upon   these  bisul- 
phite addition  products,  acid  nitriles   of  the  prob.able  con- 
I   stitution  U.X.C.CN  can  be   obtained  in  good  yields  (see 
I     'l 
V.  Miller  and  PlOchl,  this  Journal,  1^92,  911),  the  reaction 
I   most  likely  being — 

I       R.N.CSOaNa  +  KCN  =■    ll,N.C.CN  +  KNaSO^, 
I     II  I     II 

The  yield  is  a  good  one,  though  it  is  known  that  bisul- 
phite and  cyanide  of  potassium  act  upon  each  other  at 
higher  temperatures  (see  v.  Pechniann  and  Manck,  Her.,  28, 
2374;  this  Journal,  1890,  301),  forming  aminomcthane 
disulphonic  acid. 

It  is  intended  to  use  this  method  for  the  production 
of  synthetic    Indigo,   since  pbenylglycines    can    easily   be 
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transformed  into  indoxjl  and  Indigo  by  fusion  with  sodamide 
(Fr.   Pat.  301,339  and  312,763;   this  Journa!,  1902,  111 

and  169).  ,   .      ,  ,      .  , 

The  SchiCFs  bases  can  either  be  ujcd  in  the  crude  s-t;ite 
or  after  separation.  E.\cess  of  bisuliihite  or  sulphurous 
acid  is  essential,  and  the  mixture  must  be  neutral  before  the 
molecular  proportion  of  cyanide  is  added.  The  mixture  is 
heated  on  the  water-hath  till  the  formation  of  the  nitrile 
proves  to  he  complete. 

The  author's  experiments  were  started  last  July.  (See 
Fr.  Tat.  313,872  ;   this  Journal,  1902,  170.)— F.  N. 

Esterification  of  Carbinols  [l))/esliiffs']  hy  means  of 
Alcohols.  O.Fischer  and  K.  Weiss.  Zeits.  f.  Farben- 
und  Textil-Chem.  1,  [1],  1—3. 
The  author  has  previously  shown  (this  Journal,  1901,33) 
that  the  base  of  Malachite  Green  is  readily  esierified  on 
treatment  with  alcohols.  Other  arainocarbinols,  such  as  the 
bases  of  Brilliant  Green  and  Crystal  ^'iolet,  and  also  tetra- 
methjldiaminodiphenylcarbinol,  are  now  shown  to  be  also 
esterified  on  boiling  with  alcohols,  or  even  on  long  standing 
with  alcohols  in  the  cold.  In  general  the  esters  are  colour- 
less, well-crystallised  substances,  which  turn  blue  (owing  to 
hydrolysis)  on  treatment  with  acids,  even  with  carbonic 
acid.  The  methyl  ester  of  tetramethyldiaminodiphenyl- 
carbinol  is  obtained  in  needles  melting  at  71' — 72"  C.  when 
the  caibinol  is  boiled  with  methyl  alcohol  under  a  reflux 
condenser ;  but  the  ethyl  ester  is  an  oil  which,  on  long 
standing,  decomposes  into  the  anhydride  of  tetramcthyl- 
diaminodiphenylcarbino!,  m.  pt.  200^—201°.  The  latter  is 
converted  into  the  carbinol  on  boiling  with  acids.  (See 
also  MOhlau  and  Heinze  ;  this  Journal,"  1902,  336—337.) , 

— H.  L. 

AiUhraquinones ;  Hydroxyamino-  and  Nitroso . 

L.  Waclvcr.  Ber.,  35,  [3],  666—609. 
1  -NiTRO-AXTHUAQViNONE-2-sulphonic  acid  is  converted  into 
\-hydroxyamino  anthrnquinunc-'i-.inlphonic  acid  by  re- 
duciion  with  grape-sugar  and  caustic  soda  at  -lO^-SC".  The 
monosodium  salt  of  this  substance  dissolves  in  Avatcr  with 
a  brown  colour;  the  disodium  salt  is  green,  and  reduces 
ammoniacal  silver  uitrate.  When  treated  with  concentrated 
sulphuric  acid  at  70°  C,  an  intramolecular  change  takes 
place,  and  it  is  converted  into  l-amhw-i-hydro.ry-avthra- 
guinone-"-sulphonic  acid.  This  substance  has  been  pre- 
viously obtained  by  reducing  l-nitroanthraquinone-2- 
sulphonic  acid  with  sulphur  sesquioxide  (Ger.  Pat. 
101,919).  It  dissolves  in  alkalis  with  a  bhie-violet  colour, 
and  the  alkali  salts  dye  wool  a  violet  shade.  l-Xilroso- 
(uUliraquinone-i-sulphonic  acid  was  prepared  by  oxidising 
the  hydroxy -amine  «ith  potassium  ferricyanide.  The  sodium 
salt  "crystallises  in  small  yellow  to  yellow-red  leaflets, 
sparingly  soluble  in  coll  water,  that  give  the  nitroso 
reaction.  On  gentle  reduction  with  caustic  soda  aud 
glucose,  the  hydroxy-amine  is  regenerated. — H.  L. 

o-Chloro-p-Nilraniline.  P.  Cohn.  Mtt.  des  Techn. 
Gew.  Mus.,  Wien,  11,  [11,  12],  205—213. 
o-Chloro-p  ■nitruniline  may  be  prepared  (Ger.  Pat.  109,189, 
L.  Cassella)  from  p-nitraniline  by  chlorination  with 
sodium  hypochlorite.  It  crystallises  in  fine  yellow  needles, 
which  are  very  sparingly  soluble  in  cold  water,  and  melt  at 
105°  C.  On  reduction  with  stannous  chloride  it  is  quanti- 
tatively converted  into  o-chloro-p-phenylenediamine,  which 
crystallises  in  shining  white  needles,  m.  pt.  63" — lU  I'.,  that 
gradually  turn  brown  on  exposure  to  the  air.  The  hydro- 
chloride is  easily  soluble  in  water,  bnt  the  sulphate  very 
sparingly  in  the  cold.  If  the  aqueous  solution  of  the  base 
be  treated  with  sulphuretted  hydrogen  and  ferric  chloride,  a 
thiazine  dyestuff  is  obtained,  which  is  analogous  to  and 
slightly  redder  in  shade  than  Lauth's  Violet  (Ber.,  9,  1035). 
On  oxidation  together  with  an  equimolecular  quantity  of 
aniline  by  means  of  potassium  bichromate  and  sulphuric 
acid,  chloro-indamine  is  obtained  ;  and  chloro-indophenol, 
by  oxidising  together  with  phenol  in  alkaline  solution. 
(Ann.,  69,  302,  &c.)  Bleaching  powder  and  hydrochloric 
acid  convert  o-chloro-p-phenylene-diamine  into  mono-chloro- 
ijitinoncdichlordi-imidc,  m.  pt.  83' — 84"  C.  This  substance 
crystallises  in  faintly-coloured  brown-yellow  needles,  which 


possess  a  very  disagreeable  odour,  and  are  converted  into 
a  dark  violet  dyestuff  when  warmed  with  resorcinol  in 
acetic  acid  solution.  — II.  L. 

m-Hydroxy  Dcrivalices  of  A:o-  and  Azoxyhenzene, 
K.  Noelting  and  Fcdermann.  Bull.  Soc.  Ind.  Mulhouse, 
Proces-verbaux,  1902,  188. 

Di-m-kydro.iy  azo.rybcnzene — 


/     \_N_N-/ 
HO"" 


\ 
^O^  OH 


i 


is  a  pale  yellow  compound,  melting  at  183°  C  ,  and  devoid 
of  dyeing  properties. 

Di-m-liydro.ry-azohe»zene — 

no  ~OII 

crystallises   in  orange-yellow   plates,  m.    pt.    2o7'  C,  and 
dyes  silk  a  very  pale  yellow. 

The  above  compounds  were  prepared  by  diazotising  the 
corresponding  diamino  compounds  and  boiling  the  resuUiug 
products  with  water. — E.  B. 

Azo  Djestitffs ;  Neiv  Artificial  Method   of  Ctassificalion 
of ..  H.  Bucherer.  Zeits.  f.  Farbeu-  und  Textil-Chem., 

1,  [1],8-10. 

The  author's  object  is  tD  meet  the  dlfliculty  universally  felt 
by  those  who  desire,  with  the  least  expenditure  of  time,  to 
find  out  whether  a  particular  dyestutl  is  already  known, 
patented,  or  manufactured.  The  system  advocated  is 
therefore  to  be  regarded,  not  as  a  scientific  classification, 
such  as  Billow  (Chem.  Technologie  der  Azofarbstoffe, 
Vol.  I.)  has  laboriously  drawn  up,  but  as  a  practical  method 
of  registration.  Introduced  into  works  of  reference,  &c., 
it  should  make  it  possible,  without  special  practice,  to  find 
the  place  where  this  particular  dyestuff  may  be  expected. 
The  starting  point  of  the  system  is  azolienzene,  which  is 
represented  by  the  symbol  b.b.  The  two  benzene  nuclei 
are  signified  by  the  letter  b,  the  azo  group  merely  by  a 
point.  Amino-azobenzeue  is  expressed  by  the  symbol  i.61  ; 
amino-azobeuzene  sulphonic  acid  (from  sulphanilic  acid  + 
aniline)  bv  the  symbol  6|.i, ;  amino-azobenzene  disulphonic 
acid,  (Si)'lI)...C„Hj.X.,.CcHj.XII;.  by  the  symbol  b^.b... 
Under  the  symbol  i. 6,  would  come,  not  only /lara-,  but 
also  ortho-  and  mc/a-aniino-azobeuzene,benzene-azo-  o-,  m-, 
and  /)-t')laeue,  azobenzenc-o-,  m-,  and  p-sulphonic  acid, 
0-,  !«-,  and  ;)chloro-  (bron",o-,  nitro-,  hyroxy-,  6i.c.)  azoben- 
zene--iu  short,  all  dyestuffs  derived  fromazobenzene  by  the 
substitution  of  one  hydrogen  atom  in  the  phenyl  ring.  The 
arrangemeut  of  the  substances  collected  under  the  heading 
i.6i  may  be  carried  out  iu  any  appropriate  sequence.  The 
same  holds  good  for  the  other  symbols  and  the  various 
dyestuffs  they  severally  represent.  For  instance,  a  diamino- 
azobenzene  wnul.l  be  found  either  under  the  heading  i. 60, 
or  under  the  next  heading,  6,Ai,  according  as  it  is  constituted 
according  to  the  formula  C,;U5N:N.CjH3(NH.,).  or  to  the 
formula  NH;.C„Hj.X:X.C,;H4.NH„.  'ihe  dyestuff  from 
aniline  (iliazotised)   -H  toliiylene  diamine — 

CA.N:X.C,iHXH,(\H,), 

conies  under  the  heading  6.63;  the  isomeric  dyestuff  from 
toluidicc  (diazotised)  +  phenylcne  diamine — 

CIl3.CeH,.X:X.C,lI,.(XH.). 

under  the  heading  b^.b.,.  The  grouping  of  mono-azo  dye- 
stuffs  in  this  way  is  perfectly  simple,  and  disazo  dyestuffs 
are  grouped  ia  an  wholly  analogous  manner.  The 
so-called  'secondary"  disazo  dyestuff  from  amiuoazoben- 

zene  -i-  P.-salt,  cX-N;.CcH,.X,,.cioH4.0II(S03Xa);, 
comes  under  the  symbol  b.b.n^.  The  same  symbol  repre- 
sents the  dyestuffs  which  contain,  in  the  place  of  H-salt, 
either  G-salt  or  any  naphthylamine  disulphonic  acid,  or 
aminrnaphthol  raonosulphonic  acid,  or  dihydroxynaphtha- 
j   lene  monosulphonic  acid,  or,  briefly,  any  substance  derived 
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from  naphthalene  hy  the  substitution  of  three  hydrogen 
atoms  (not  incluilin;;  tho  0113  displaced  by  the  azo  group). 
Tlic  sequence  in  which  tlie  different  disazo  dyestnffs  of  the 
:;eneral  formula  i. 6. n^  are  to  be  given  depends  upon  the 
naphthalene  residue.  The  general!}'  accepted  arrangement 
may  be  followed  which  is  observed  in  Tiiuber  and  Norman's 
work,  "  Die  Derivate  des  Naphlalins."  The  dyestuil 
from  aniline  (diazotised)  +  a-naphthyhimine  sulphonic  acid 
(diazotised)  +  1 .4'-naphthol  .sulphonic  acid  is  expressed  bj' 
the  symbol  b . », .  Hj.  Keplaee  the  aniline  by  naphthylaminc, 
and  the  symliol  is  n.n^.n.,.  In  the  case  of  a  so-called 
"primary"  disazo  dyestufl,  composed,  e.jr,  of  l.l'-amino- 
naphthol-4-6ulphonic  acid,  anaphthylamine,  and  sulphanilic 
acid,  the  symbol  will  he  >i.»?,.ft,  (ov  h^.n^.n),  irrespective 
of  the  order  in  which  combin.ation  has  been  effected.  In 
registering  the  two  isomeric  dyestnffs,  however,  the  first 
pl.ace  will  be  given  to  the  one  in  which  the  sniphauilic  acid 
('',)  was  first  combined,  viz.,  to  the  dyestuff — 

OH  NHj 

C„,H;.X.  (^W  N..C„H,.S(\Xa. 


I        I 


SOnNa 


— H.  L. 


Azo  Dyestuffs;  Presence  ofDiazo-nmi/io  and  Diazohydro.ry 

Compounds  in  .     W.  Vaabel.     Zeits.  f.  Farben-  und 

Textil-Chem.,  1,  [1],  3  —  4. 

The  presence  of  such  compounds  in  azo  dyestnffs  may  be 
readily  explained,  since  it  is  well  known  that  the  introduc- 
tion of  the  azo  group  in  the  p-  or  o-position  of  an  amine  or 
phenol  is  preceded  by  the  formation  of  diazo-amino-  or 
diazo-oxy  compounds.  These  bodies  arc  converted  into  the 
required  amino  azo- or  hydroxyazo-compounds  under  con- 
ditions which  vary  for  different  substances.  The  reaction 
proceeds  very  slowly  in  some  cases,  and  to  this  may  be 
partly  ascribed  their  presence  in  azo  dyestuffs.  The  deter- 
mination was  made  by  heating  the  dyestuffs  with  concen- 
trated hydrochloric  acid,  and  measuring  the  Tolume  of 
nitrogen  evolved  in  accordance  with  the  equation — 

CsH.XiN.NII.CsH,  -H  H2O  =  t'litl^OH  +  CcH.NH,  +  N.. 

The  following  dyestuffs  gave  off  more  or  less  nitrogen  under 
these  conditions: — (1)  Diazotised  1 ,4  miphthylamine  sul- 
phonic acid  -i-  2.6.8-naphthol  disulphonic  acid  (Brilliant 
Ponceau  4  R)  gave  20  c.c.  of  nitrogen.  (2)  oNaphthyl- 
amine  (diazotised)  -t-  2. G.8-naphthol  disulphonic  acid  gave 
50  c.c.  (3)  1 .4-Xaphthylamine  suljihonic  acid  (diazotised) 
-h  1 .4-naphthylamine  sulphonic  acid  gave  120  c.c,  which 
corresponds  to  just  oO  per  cent,  of  diazo-amino  compound. 
(4)  1 .2-naphlhyliinine  sulphonic  acid  (diazotised)  +  1.4- 
naphthol  sulphonic  acid  gave  80  c.c.  (5)  1 .4-Xaphthyl- 
amine  sulphonic  acid  +  a-naphthol  carboxylic  acid  gave 
.30  c.c.  (G)  Amino-azoxylene  sodium  sulphonate  gave  2.>  c.c. 
In  each  case  5  grms.  of  dye^tuflf  were  used.  No  nitrogen 
was  evolved  from  the  following  dyestuffs,  which  therefore 
contained  no  diazo-amino  or  diazo-cxy  compounds : — 
(1)  i .  4-Naphthylamine  sulphonic  acid  -h  o  n:iphtho!.  (2) 
1 .4-Na]ihthylamiue  sulphonic  acid-^/3-naphthol  (Koccellin).  - 

(3)  ;3-Naphthylamine  ■!-  2.6.8-naphthol    disulphonic    acid. 

(4)  2.  l-Naphthylaminc  sulphonic  .icid  +  1.4-naphthol 
sulphonic  acid.  (.j)  2 . 1-Xaphthy!amiue  sulphonic  acid  -t- 
i8-naphthol.  ((>)  Sulphanilic  acid -1- ^-naphthol  (Orange  II.). 
(7)  Sulphanilic  acid  +  /3-naphthol  sulphonic  acid  B  (Croceine 
Scarlet).  (8)  Benzidine  (tetrazotised)  +  1 .4-naidithyl- 
amin3  sulphonic  acid  (Congo  Ked).  (9)  Amino-azo- 
benzene  sulphonic  acid  (New  Vellow  C;  .\I). 

The  presence  of  diazo-amino-  or  diazo-oxy-compounds  in 
azo  dyestuffs  is  naturally  deleterious,  both  with  regard  to 
their  purity  of  shade  and  to  the  durability.  The  author 
further  proposes  a  new  method  of  estimating  diazo-amino 
compounds  by  means  of  a  solution  of  potassium  bromide 
and  potas'ium  bromate.  The  re.action,  which  may  be  repre- 
sented by  the  following  equation, — 

CoII,X:N.XH.CoH,  +  3Bi2  +  H;0  = 
CoHiN;XBr  +  CoHj  Br^OII  -h' 2HBr  +  NH,, 

is  quantitative,  but  its  application  is  limited,  since  many 
dyestuffs  contain  substances  other  than  diazo-amino  bodies 
which  absorb  bromine. — II.  L. 


English  Patents. 

Anthracene  [Antlirarene  Vi/esliiffs']  Dericafircs ;  Manu- 
facture or  Production    of  New  .     H.    E.   Xewton, 

London.  From  The  Farbenfabrikcn  vormals  F.  B.ayer 
and  Co.,  Elberfeld,  Germany.  Eug.  Pat.  7398,  April  "lO, 
1901. 

For  the  production  of  new  acridine  derivatives  of  the 
anthracene  series,  u-ali>hylamino-authraquin(Uies  or  deriva- 
tives thereof  are  treated  with  <Iehydrating  agents,  such  as 
zinc  chloride,  phosphoric  arid,  hydrochloric  acid,  sulphuric 
acid,  &c.  (see  also  Kr.  Pat.  3U9,i;i2  ;  this  Journal.  1902, 
40).— T.  A.  L. 

Monazo  Di/estnffs ;  Manufacture  of  Mordant-di/eiiig . 

[Azo  Dyestuffs.']  C.  I).  AVie'l,  London.  "From  The 
Actiengesellschaft  fiir  Auilinfabrikation,  Berlin.  Eug. 
Pat.  8800,  April  29,  1901. 

See  Fr.  Pat.  310,410  j  this  Journal,  1902,  43.— T.  A.  L. 

Oranye-Ycllow  to  Red  Monazo  Dyestuffs  \_Azo  Dyestuff's] 
suitable  for   the   Preparation   of  Lakes;  Manufacture 

of  .     0.    Imray,    London.     From    The    Fijrbwerke 

Uoechst,  Germany.     Eug.  Pat.  16,409,  Aug.  13,  1901. 

See  Fr.  Pat.  313,593  ;  this  Journal,  1902,  169.— T.  A.  L. 

IjNiTia)  States  Patent. 

Acidyl  Dialkylr/iodairinc  [Pyrone  Di/esluff],  and  Process 
of  making  s]me.  C.  Hoffmann,  Hoechst-ou-the-Maine, 
Germany,  Assignor  to  The  Farbwcrke  Iloechst.  U.S. 
Pat.  694",U9,  Feb.  25,  1902. 

See  Fr.  Pat.  311,815,  1901  ;  this  Journal,  19(12,  44. 

— T.  A.  L. 

FitENcu   Patents. 

Indiyo ;   Purification  uf  Crude .     Cie.  Parisienne  de 

Coul.  d'Aniline.     Fr.  Pat.  314,681,  Oct.  2,  1901. 

Crude  natural  or  artificial  Indigo  is  extracted  and  washed 
with  pyridine  bases  until  the  molher-liquor.4  are  colourless 
or  only  slightly  bluish. — T.  A.  L. 

Phnylaminoacclonilrilc    [Indigo]  and    its    Homoloynes ; 

Manufacture  if .     Cie.  Parisienne  de  Conl.  d'Aniline. 

Fr.  Pat.  315,2ti9,  Oct.  23,  1901. 

On  heating  together  in  aqueous  (150 — 200  litres)  or 
alcoholic  solution,  aniline  (9  "3  kilos.^,  hydrocyanic  acid 
(13 '5  kilos,  of  a  20  per  cent,  solution),  and  formaldehyde 
(7 '3  kilos,  of  a  40  per  cent,  solution),  phenylamino-aceto- 
nitrile  separates  ont  on  cooling,  and  crystallises  from  ether 
and  petroleum  spirit,  the  crystals  melting  at  43°  C.  In 
place  of  hydrocyanic  acid,  potassium  cvacide  and  an  aeid, 
or  aniline  hydrochloride  may  be  employed.  The  product 
serves  for  the  formation  of  phenylamino-aoetie  acid,  from 
which  Indigo  can  be  obtained. — T.  A.  L. 

Indigo  Dyestuffs ;  Manufacture  of  Halogen .   Badische 

Anilin  undSodaFabrik.     Fr.  Pat.  315,180,  Oct.  19,  1901. 

PiiENYtGLTciNE  0-carboxylio  acid  can  be  converled  into  its 
halog-n  derivatives  by  treatment,  in  glacial  acetic  acid 
solution,  with  chlorine  or  bromine.  These  products  can 
also  be  obtained  by  the  action  of  halogens  on  tu-cyano- 
methylanthr.anilic  acid,  and  suhse(picnt  hydrolysis.  Bromo- 
phenylglycine  o-carboxylic  acid  crystallises  from  alcohol  ia 
yellow  prisms  melting  .at  228^  C,  the  chloro  derivative 
melts  at  210° — 215°  C,  whilst  the  dichloro  derivative  melts 
at  238°  C.  For  the  production  of  halogen  iudigos,  the 
halogen  phenylglyeine  o-carboxyiate  of  soda  is  boiled  with 
acetic  anhydride  until  it  nti  longer  evolves  carbon  dioxide. 
In  the  case  of  the  bremo  derivative,  the  diaeetylbromindoxyl 
so  obtained  is  separated  in  the  pure  state,  forming  needles 
melting  at  223'  C.  This  substance,  on  hydrolysis  with 
caustic  soda  and  subsequent  oxidation  with  air,  yields 
dibrom-indigo.  The  ehlorodiacetyl  imloxyl  melts  at  113°  C, 
and   the  dichloro  derivative  at  228°  C.     The  latter  gives 
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tetnicblor-indlgo,  wliich  approaches  the  Aniline  Blaes  in 
brin'htuess.  It  iii  very  stable  to  oxidising  agents,  and  is 
nordesolorised  by  nitric  acid.  It  can  be  very  readily 
reduced,  and  by  means  of  caustic  soda  can  be  printed 
without  a  mordant,  and  is  said  to  be  perfectly  fast  to 
light.— T.  A.  L. 

p-Chhro-o-Siilicylic  Acid  and  a  Disazo  Ji^/estuff  Derived 

from  it;  Prodiiclionof .     Badische  Anilin  imd  Soda 

Fabrik.  Fr.  I'at.  31 1,134,  Sept.  9,  1901. 
On  chlorinating  salicylic  acid  in  nitrobenzene  .solution, 
extracting  with  dilute  sodium  carbonate  solution,  aud  pre- 
cipitating with  a  mineral  acid,  pchlornsalicylic  acicl  is 
obtained,  wh'ch,  when  nitrated  iu  sulphuric  acid  be'.ow  0  C, 
gives  chloro-nitrosalicylic  acid — 

(Oil :  CO,n  :  CI :  NO.  =  1  :  2  :  4  :  6). 
This  product,  on  reduction,  is  converted  into  the  correspond- 
iug  cliloro-aminosalieylic  acid,  a  new  substance.  For  the 
preparation  of  a  diiszo  dyestuff,  the  compound  is  diazotisvd 
and  combined  with  1.2'-  or  1  .3'-naphthylamine  s\ilphonie 
acid,  rediazotised  and  combined  with  ySnaphthol.  The 
dyestufl  gives  hlaekish-violct  shades  on  wool,  becoming 
black  with  a  bluish  reflex  on  treatment  with  chromates  or 
chromium  salts. — T.  A.  L. 

Colouring  AJiitler  [Azo  Di/esl)iffs]  from  i- Chloro-1-anisi- 

diiie  and  fi-Najihlhol ;  Production  af  a  .     liadische 

Anilin  and  Soda  Fabrik.  Fr.  Pat.  3M,135,  Sept.  9, 
1901. 
The  dvestuffs  usually  produced  from  dlazotiscd  anisidine 
and  3-napl.thol  are  not  sufficiently  fast  to  alkalis  on  washing 
and  rubbing.  jMoreover,  they  stain  the  whites  and  sublime 
on  ironing.  The  patentees  have  obtained  an  anisidiue 
derivative  free  from  these  defects  by  combining  diazoliscd 
4-chlorc-2-anisidine  with  /3-naphthol.  The  new  product 
l.2.4.C„H3.00H3(NH;)Cl  is  readily  formed  by  boiling 
nitro-;)-dichlorobenzene  with  methyl  alcohol  and  caustic 
alkali  aud  reducing  the  chloro-nitranisol  formed,  melting  at 
94°  C,  with  iron  and  acetic  acid.  The  chloranisidine  pro- 
duced, melts  at  84°  C,  aud  its  acetyl  derivative  melts  at 
lOG'  C.  Its  colourless  diazo  compound  is  very  soluble,  and 
is  stable  in  presence  of  mineral  acids,  and  the  combination 
with  )3-naphtliol  can  take  place  outside  or  in  the  fibre.  Iu 
presence  of  barium  sulphate,  aluminium  hydrate,  kaolin, 
&e.,  the  azo  dyestuff  gives  bright  scarlet  lakes  which, 
owing  to  their  fastness  to  water  aud  light,  can  be  employed 
as  pigments. — T.  A.  L. 

Vyestnffs  Derived  from    Anihraquinone  ;  Maiiifacturs  of 

New  [Naplithalene  Ui/estitffs],     F.  liiiyer  and  Co. 

Fr.  Pat.  243,315,  Sept.  C,  1901.  Supplement. 
Accor.DixG  to  the  chief  patent,  Purpurin  (1.2. 4-trih3droxy- 
anthraquincue')  gives  valuable  products  when  condensed 
with  amines.  The  patentees  row  fiud  that  the  correspond- 
ing naphthalene  derivative,  naphthopurpurin  (1.2.4-trl- 
hydroxynaphthoquinone)  can  be  condensed  in  an  analogous 
manner  with  primary  amines.  The  resulting  products 
after  sulphonation  are  valuable  wool  dyestuft's,  which  give 
darker  shades  on  chromed  wool. — T.  A.  L. 

Di/estnff's  {^Snlpliidc  Di/estuffs'];  Production  of  Suhsliliilion 

Products  (f  Sulpli,(rised .     Fr.  Bayer  and  Co.     Fr. 

I'at.  305,800,  Aug.  31,  1901.     Supplement. 

According  to  the  chief  patent  of  Xov.  28,  1900,  alkylated 
or  alphylated  derivatives  of  sulphurised  dvestuffs  are 
obtained  by  the  action  of  alkylating  agents  on  the  dyestuffs 
or  on  the  dyed  fabrics.  The  patentees  now  find  that  chloro- 
or  bromo-acctamide  may  be  used  as  alkylating  agents  for 
this  purpose,  and  owing  to  their  solubility  in  water  and 
non-volatility,  they  are  preferable  to  ethyl  bromide,  dimttbyl- 
sulphate,  &c.— T.  A.  h. 

Blue    Cotton  Dyestuff  [Sulphide  Dyestujf]  ;    Production 

of  a .     Manuf.  Lyon  de  Mat.  Col.     Fr.  Pat.  303,524, 

Oct  3,  1901.     Supplement. 

The  products  obtained  according  to  the  chief  patent  by  the 
action  of  polysulph'dcs  on  a  dialkylaminohydroxydlphenyl- 


amine  yield  compounds  of  the  pure  dyestuffs  with  sulphites 
or  bisulphites  which  are  soluble  in  water  and  readily 
crystallisablc.  These  compounds  on  digestion  with  dilute 
soda  lye,  yield  the  pure  dyestuffs,  which  give  Indigo  blue 
shades  on  wool  from  an  acid  bath  and  subsequent  treat- 
ment with  anoxidiser. — T.  A.  L. 

Dye-stuff  [^Sulphide  Dyestuff]  containing  Sulphur  ;  Manu- 
facture and  Purification  of  a  .     Kalle  and  Co.     Fr. 

'Pat.  314.570,  Sept.  28,  1901. 

The  condensation  product  analogous  (o  thiourea  obtained 
fromp-nitro-o-amino-/)-hydroxydiphenylamiueis  heated  with 
sulphur  and  sodium  sulphide  together  with  a  little  glycerin. 
The  melt  may  be  employed  directly  for  dyeing,  but  the 
dyestuff  is  preferably  purified  by  dissolving  the  mass  iu 
water,  adding  salt  and  precipitating  by  means  of  a  current 
of  air.  The  precipitate  is  then  dissolved  in  very  dilute 
sodium  bisulphite  solution  and  reprecipitated  by  salt  and  a 
current  of  air.  The  new  dyestuff  dissolves  to  a  greyish- 
blue  in  water,  the  colour  becoming  pure  blue  on  adding 
sodium  sulphide.  It  dyes  cotton  greyish. blue,  which 
becomes  pura  blue  on  treatment  with  hydrogen  peroxide 
or  on  air  oxidation  iu  presence  of  certain  metallic  salts. 

— T.  A.  L. 

Dyestuffs  of  the  Acridine  Series    [Acridine  Dyestuffs']  ; 

Manufacture    of  New   .       .\lanuf.    Lyon,    de    Mat. 

Colorantcs.     Fr.  Pat.  314,266,  Sept.  14,  1901. 

AciiiDiXE  Yellow  is  heated  under  pressure  with  formalde- 
hyde in  presence  of  a  mineral  acid.  For  this  purpose,  it  is 
unnecessary  to  use  the  pure  or  finished  Yellow,  and  the  nndt 
ofttained  by  the  condensation  of  tetra-aminoditolylmethaue 
may  be  employed  for  the  purpose.  The  new  product  dyes 
tannined  cotton  and  leather  l■eddi^b-ye^l  iw  shade',  fast  to 
washing  and  light.  Somewhat  redder  shades  are  obtaiutjd 
by  employing  the  tetra-  and  di  alkvl-diamino-acridines. 

--T.  A.  L. 

iA.3  -  Nitrophenylene  Diamine;     Production    of   . 

Aclien-GeselUchart  fiir   Anilin   Fabrikation.      i'r.    Pat. 
314,468,  Sept.  24,  1901. 

When  p-nitr.miline  sulphonic  acid  (XH„:SOalI:NOi  = 
1:3:4)  is  heated  under  pressure  with  ammonia  to  about 
180""  C,  it  is  converted  into  the  nitni-m-pheuylene  diamire 
melting  at  161°  C,  which  is  identical  with  the  product 
obtained  by  nitrating  and  subsequently  hydrolysing  diacelyl- 
7)i-phenylene  diamine. — T.  A.  L. 

Dyestuff  from  Cotton  Pods  or  Ilushs  and  New  Products 
obtained  in  the  Process  ;  New  Ulethodfcrthe  Extraction 

of  a .     American  By-Froducts  Co.    Fr.  Pat.  314,629, 

Oct.  I,  1901. 

The  process  consists  iu  extracting  cotton-seed  or  colton 
cake,  after  expressing  the  oil,  with  a  hjdrocarbon  (naphtha) 
under  pressure,  in  order  to  remove  oils,  fatty  acids,  and 
gummy  matters.  The  residue  is  then  extracted  with 
water  and  steam  under  pressure,  which  removes  the  colouring 
matter.  This  solution  is  then  evaporated  to  a  coivinient 
strength. — T.  A.  L. 

Reduction  by  means  of  Iron  and  an  Alkali;  Process  for 
.     Weiler-ter-Meer.     Fr.  Pat.  314,699,  Oct.  4,  1901. 

See  Eng.  Pat.  15,706  of  1901  ;  this  Journal,  1901,  1108. 

— T.  A.  L. 

Fla::opurpurin  [Anthracene  Dyestuffs]  alone  or  mixed 
with  Isopurpnrin  and  of  Alizarin  with  the  Si/nultancovs 
Prodficlion  of  Piire  Anthra/lavic  Acid  or  its  Mixture 
with      Isoanlhrnflavic     Acid     and     Oxynnthraquinone ; 

Manufacture  of .     K.  Wedckind  aud  Co.     Fr.  I'at. 

314,914,  Oct.  y,  1901. 

TiiE  process  depends  upon  the  discovery  that  the  lime  salt 
of  Flavopurpurin  is  soluble  iu  presence  of  a  .small,  but 
insoluble  in  presence  of  a  large  quantity  of  .alkali,  aud, 
once  separated,  it  cannot  be  redissolved  on  washing,  wliilst 
anthraflavic  acid  behaves  in  the  opposite  manner,  remaining 
in  solution  in  pre-^ence  of  a  large  quantity  of  alkali,  and  i.s 
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then  not  precipitated  on  iiilution.  As  an  example  of  such 
a  separation,  the  melt  from  200  kilos,  of  commercial  sodium 
a-anthraquinone  disulphonate  and  caustic  soda  is  boiled  iu 
about  2-5  cb.  m.  of  water,  together  with  100  kilos,  of 
calcined  lime.  The  lime  lake  of  the  Flavopurpurin  is 
filtered  off  hot  and  washed,  whilst  the  mother  liquor  is 
concentrated  to  20'  B.  and  the  sodium  anthratlavate 
crystallised.  The  Flavopurpurin  lime-lake  after  decom- 
position with  acid,  gave  67  kilos,  of  90  per  cent.  Flavo- 
purpurin,  whilst  the  sodium  anthraflavinate  gave  38  kilos. 
of  anthraflavic  acid.  The  proportions  may  be  varied 
within  limits,  all  that  is  necessary  being  the  employment 
of  a  sufficient  quantity  of  soda  and  of  lime. — T.  A.  L. 


V.-PREPAKING,  BLEACHING,  DYEING, 

PRINTING   AND    FINISHING    TEXTILES, 

YARNS,  AND  FIBRES. 

Mercerising  Collon    'J'issucs  ;    Tension   Exerted  in  . 

H.    Grofheintz.      Eull.    Soc.    Ind.    JIulhouse,   Proces- 

verbaux,  1902,  187. 
DvN.vMOMETKic   measurements   show   that  the  contractile 
force  exerted  by   a  cotton  tissue  when   acted  upon   by  a 
solution  of  caustic   soda,  is   almost  direcily  proportional  to 
the  density  of  the  latter. 

The  tension  e.ftrted  by  a  tissue  which  is  undergoing 
treatment  with  caustic  soda,  upon  the  clips  or  pins  of  a 
steutering  machine,  %-aries  according  to  the  nature  and 
weight  of  the  tissue.  If  the  tissue  be  sufficiently  stretched 
in  the  machine  before  being  impregnated  with  the  alkali, 
the  strain  upon  the  clips  or  pins  is  not  increased  when  this 
takes  place. — E.  B. 

Mercerising  Cotton  Yarns  under  Tension.    F.  Beltzer. 

Kev.  Gen.  des  Mat.  Col.,  1902,  6,  [G2],  25—33. 

A  STUDY   of  the   conditions  necessary  for  obtaining  the 

highest  degree  of  lustre  on  cotton  which  is  mercerised  in  the 

form  of  yarn. 

Nature  of  the  Yarns  !«<■(?.— Long-stapled,  glossy  fibres, 
e.g.,  Egyptian  and  Georgian  cottons,  should  be  selected  for 
the  manufacture  of  yarns  which  are  to  be  mercerised.  These 
should  be  spun  moderately  tightly  and  in  fine  counts,  and 
should  be  doubled  or  twisted.  Before  being  mercerised, 
Ihey  should  be  carded  and  gassed. 

Operations  preparatory  to  mercerising. — More  lustre  is 
obtained  with  cotton  which  is  mercerised  in  the  bleached 
state  than  with  unbleached  cotton.  The  bleaching  should 
be  thorough,  the  scouring  accomplished  with  caustic  soda 
only,  without  the  use  of  soap  ;  the  washing  peiformed  in 
soft  water  ;  and  the  whitening  effected  by  means  of  sodium 
hypochlorite  and  sulphuric  acid. 

T/ie  mercerising  process. — Caustic  potash  gives  a  little 
more  lustre  than  caustic  soda.  The  difference  is  too  slight, 
however,  to  compensate  for  the  greater  cost  of  the  former. 
Sodium  peroxide,  at  a  low  temperature,  gives  a  good  result. 
A  very  fine  lustre  may  be  obtained  by  the  addition  of 
carbon  bisulphide  (100  c.c.  per  litre)  to  the  caustic  soda 
hath.  Bitiicullies  are  met  with  in  applying  this  mixture. 
The  duration  of  the  treatment  of  the  yarns  with  it  must  be 
regulated  very  closely.  If  too  short,  no  effect  is  observed  ; 
if  too  long,  the  cotton  is  weakened  or  even  partially  dis- 
solved. Further,  owing  to  the  carbon  bisulphide  not  being 
soluble  in  the  alkali  solution,  the  bath  must  be  energetically 
agitated  to  keep  it  in  a  slate  of  emulsion  iu  this.  The  pro- 
cess is  more  practicable  in  the  case  of  tissues,  which  can  be 
passed  upon  a  stenteriiig  machine,  first  through  the  caustic 
soda-lye,  then  through  the  carbon  bisulphide,  in  such  a 
manner  that  a  thin  layer  of  viscose  is  produced  upon 
them. 

The  temperature  of  the  caustic  soda  solution  must  be 
regulated  according  to  the  density  of  the  latter.  Although 
excellent  results  are  obtained  at  the  ordinary  temperature 
with  a  solution  at  35°  B.,  very  good  results  maybe  obtained 
at  higher  temperatures.  Indeed,  a  solution  at  36'  B.  gave, 
at  90"  C,  a  gloss  equal  to,  if  not  slightly  better    han  that 


which  was  obtained  from  the  same  solution  at  the  ordinary 
temperature. 

The  method  of  mercerising  cotton  fabrics  in  the  free  state, 
using  chemical  reagents,  such  as  glycerin  and  sodium 
silicate  (this  Journal,  1898,  -152),  to  prevent  them  from 
shrinking,  does  not  appear  to  be  practised.  The  gloss 
obtained,  is  greatly  inferior  to  that  which  is  produced  by 
mechanical  action. 

()ae  of  the  methods  of  mercerising  cotton  y.arns,  conssits 
iu  introducing  these,  in  the  form  of  hanks,  in  a  moist  con- 
dition (wetled-out  and  ccnti  if ugated)  into  caustic  soda-lye 
at  36°  B.,  working  them  in  this  until  they  are  completely 
saturated  and  shruuU,  and  then  at  the  same  time  washing 
and  stretching  them.  The  tension  needed  to  produce  the 
highest  lustre  is  very  considerable.  In  the  case  of  a  skein 
0  ■  68  metre  in  diameter,  and  weighing  70  grms.,  which  was 
treated  during  two  minutes  with  caustic  soda-lye  at  21 '  B., 
and  at  a  temperature  of  12°  C,  and  then  squeezed  between 
rollers,  it  was  found  that  a  force  of  228' 1  kilos,  was 
required  to  bring  it  to  its  original  length. 

The  method  which  is  commonly  employed,  is  to  stretch 
the  hanks  of  yarn  before  treating  them  with  caustic  soda, 
and  to  maintain  them  at  a  uniform  length  throughout  this 
and  the  subsequent  operations.  Although  the  highest  degree 
of  lustre  is  not  obtained  in  this  way,  the  yarns  arc  not  much 
damaged,  and  the  apparatus  required,  being  constructed 
merely  to  resist  the  contraction  of  the  hanks,  is  of  a  simple 
and  inexpensive  kind. 

A  much  better  lustre  is  produced  by  stretching  the  hanks 
during  the  treatment  with  alkali,  and  increasing  the  stretch 
(to  the  extent  of  .') — 1.5  mm.)  during  the  subsequent  washing 
operation.  A  disadvantage  attached  to  this  method,  how- 
ever, is  that  the  additional  stretch  varies  for  each  kind  of 
yarn,  and  it  must  be  very  exactly  determined  in  each  case, 
to  avoid  breaking  the  threads.  Moreover,  the  }arns  are 
rendered  rather  harsh  to  the  touch,  but  they  can  easily  be 
softened  afterwards.  The  lustre  may  be  further  improved 
by  placing  a  fairly  heavy  metal  roller  upon  the  upper  one 
of  the  two  hank-cairying  rollers  during  the  mercerising 
process.  This  thus  acts  at  the  same  time,  as  a  squeezing 
and  as  a  lustreing  roller.  Care  must  he  taken,  however,  that 
the  yarns  shall  not  be  too  strongly  pressed  and,  in  con- 
sequence, damaged,  when  this  arransiement  is  employed. 

Operations  after  Mercerising. — In  dyeing  mercerised 
yarns,  only  easily  soluble  djestuffs,  such  as  Brilliant 
Geranin,  Diamine  Scarlet,  Dianil  Blue,  Chlorophenine, 
Osamine  Violet,  &c.,  should  be  used.  These  are  applied  in 
a  buth  containing  olive  oil  soap.  After  dyeing  and  washing, 
the  yarns  are  passed  into  a  dilute  solution  of  tartaric,  lactic, 
or  boric  acid,  and  are  then  dried.  Finally,  they  are  singed 
and  placed  for  a  while  in  the  drying-room  m  order  to  restore 
to  them  the  scroopy  feel  imparted  by  the  acid  used  in  the 
previous  operation. — E.  B. 

Mercerising.     P.  Bourcarf.     IJev.  Gen.  des  Mat.  Col., 
1902,  6,  [62],  34— 35. 

The  author  shows  mathematically  that  cotton  yarns,  con- 
sisting of  single  threads,  cannot  be  6atisfactoril3' mercerised, 
owing  to  the  want  of  cohesion  of  the  individual  fibres  when 
submitted  to  teni-iou.  A  high  degree  of  lustre  can  be  pro- 
duced only  upon  yarns  composed  of  two  or  more  threads 
twisted  together. 

Yarns  intended  for  merceilsing  must  be  very  thoroughly 
gassed  to  remove  from  them  projecting  loose  fibres. — E.  B. 

Mercerising.  [Comments  on  the  two  prccedinj  i\'w/es.] 
L.  Lefevre.  Ilex.  Gen.  des  Mat.  Col.,  1902,  6,  [62], 
35—36. 

Bei-tzer's  observation  that  cotton  may  be  mercerised  at 
a  temperature  of  100°  C,  solves  the  question  whether 
refrigeration  is  necessary  in  the  mercerising  process  (this 
Journal,  1902,  250).  The  lustre  of  the  cotton  so  treated 
is  quite  equal  to  that  of  cotton  mercerised  at  15"  C.  The 
only  precaution  neccss.ary  to  take  in  mercerising  at  the 
higher  temperature,  is  to  keep  the  cotton  immer.-ed  iu  the 
caustic  soda  lye  .as  much  as  possible,  in  order  to  avoid  the 
action  of  the  air  upon  it.     It  is  impossible  as  yet  to  decide 
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whetbtr  any  industrial  application  can  be  made  of  the  new 
metciod  of  mercerisiug.     Beltzer  considers  tliat  it  cauuot. 

Both  lieltzcr  and  Bourcart  lay  stress  upon  the  importance 
of  thoroughly  singeing  yarns  which  are  destined  to  be 
mercerised. 

Bourcart  describes  a  method  of  mercerising  cotton  m  the 
form  of  sliver  (Kng.  Pat.  21,645  of  lOOl  ;  (his  Journal, 
1<J02,  171).— K.  B. 

Indigo    Vat,  and   the  Application   of  Artificial    Indijo  ; 

jiceta  .     Lcipziger  I'arbcr-  u.  Zeugdrueker-/eit.,  51, 

[3],  100—103. 

The  manufacture  of  synthetic  indigo  on  the  large  scale  is 
now  also  carried  out  by  the  Farbwerke  Hoechst,  who  Lave 
patented  a  new  method  of  dyeing  woollen  goods  with 
iiuligo  from  the  hydrosulphite  vat.  The  materials  used  in 
setlilig  this  new  vat  are  3,000  litres  of  water,  10  litres  of 
a  freshly-prepared  10  per  cent  .solution  of  gelatin  (size), 
10-15  litres  of  hydrosulphite  20°  B.,  5—10  litres  of 
indigo  pa^e  I.  (20  per  cent.).  Before  adding  the  other 
ingredients,  the  water"  is  heated  to  50° — 55°  C,  and  is  made 
fafntly  alkaline  by  the  addition  of  1—2  litres  of  ammonia. 
The  liquid  should  have  a  greenish-yellow  colour ;  a  pure 
yellow  colour  denotes  excess  cither  of  alkali  or  of  hydro- 
sulphite ;  whi'st  a  green  colour,  on  the  other  hand,  shows  a 
deficiency  of  the  latter  substances.  In  a  mechanical  dyeing 
apparatus,  about  100  kilos,  of  woollen  yarn,  cops,  &c.  may  be 
entered.  After  working  for  5— 10  minutes,  bisulphite  solution 
is  run  in  from  a  drop-funnel,  until  the  liquid  is  faintli/  acid 
to  blue  litmus  paper.  1 — 2  litres  of  bisulphite  sidulion 
(38°  B,),  diluted  with  an  equal  volume  of  water,  suffice  to 
bring  on  to  the  fibre  80  per  cent,  of  the  indigo  contained  in 
the  vat.  The  whole  operation  of  dyeing  lasts  for  20—30 
minutes,  and  the  colour  is  then  greened  ss  rapidly  as 
possible,  preferably  by  treating  with  cold  water.  The  vat 
must  be  rendered/w/H/Zy  alkaline  to  phenolphthalein  solu- 
tion afier  each  operation  and  before  using  again.  For  the 
second  operation,  half  the  quantity  of  gelatin  size  used  in  ihe 
first  is  suifieieut ;  and  for  succeeding  operations,  no  further 
addition  of  size  is  necessary.  Otherwise,  the  viit  is  made 
up  till  it  has  the  same  appearance  as  previous  to  dyeing 
For  dyeing  loose  wool  in  an  open  vessel  provided  with 
some  kind  of  squeezing  arrangement,  the  following  recipe 
is  given:— About  60  lb.  of  well  wetted  wool  are  slowly 
worked  in  the  vat  for  15—20  minutes,  and  then  removed 
and. thoroughly  squeezed  out.  The  loose  wool  is  allowed 
to  green  in  the  air,  and  then  replaced  in  the  vat  (to  which 
no  fresh  addition  of  indigo  is  made)  and  treated  just  as 
before.  Huch  more  indigo  is  taken  up  by  the  wool  during 
the  second  dyeing,  so  that  most  shades  can  be  obtained  by 
means  of  two  passages.     If  a  very  dark   blue  be   desired, 

1 2  litres  of  bisulphite  solution  are  diluted  with  water  and 

gradually  poured  on  to  the  wool  while  it  is  being  worked 
in  the  vat  for  the  second  time.  By  means  of  bisulphite 
(as  mentioned  above),  the  greater  part  of  the  indigo  in  the 
vat  is  brought  on  to  the  wool,  and,  one  passage  through 
the  vat  would  suliiee  for  producing  the  darkest  shades,  even 
for  loose  wool,  were  it  not  for  the  unevenness  of  the  shades 
so  produced.  For  the  next  dyeing  operation,  the  vat  must 
again  be  neutralised  (as  described  above)  if  bi'ulpbite  has 
been  used.  Woollen  yarns,  piece  goods,  cloth,  &c.  may 
be  dyed  (except  for  the  difference  in  working  the  goods) 
essentially  by  the  method  given  for  loose  wool.  The  chief 
advantages  claimed  for  the  process  over  the  fermentation 
vat  are  :  (1)  The  absence  of  lime.  The  lime  salts  con- 
t.ained  iu  the  fermentation  vat  are  a  frequent  source  of 
trouble,  combining  with  the  wool-fat  to  form  calcium 
soaps,  which  render  the  wool  sticky,  and  interfere  with  the 
subsequent  operations  of  spinning,  weaving,  and  finishing. 
The  material  becomes  odorous  on  keeping,  owing  to  the 
fat  becoming  rancid.  (2)  The  materials  dyed,  lose  far  less 
colour  during  the  subsequent  washing  and  milling  operations. 

(3)  The  etHuent  from  the  dyeworks  is  less  contaminated. 

(4)  The  output  is  three  times  as  great  as  with  a  fermenta- 
tion vat.  t'ompared  with  the  old  strongly  alkaline  hydro- 
sulphite vat,  the  chief  point  of  advantage  possessed  by  the 
new  vat  is,  that  the  vat,  being  but  faintly  alkaline  at  the 
commencement  of  the  process,  and  subsequently  neutral 
or  faintly  acid,  does  not  tender  the  wool.— H.  L. 
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Dijestuffs,    Cotton ;   Efforts   to    Increase   the    Fantncss    to 

Light  of  .     P.  Krais.    Zeits.  f.  Farben-  uud  Textil- 

Chem.,  1,  [IJ,  22—23.  (See  Ger.  Pat.  121, .504.) 
Impregn.\tion  of  the  fibre,  in  the  cold,  with  sodium  thio- 
sulphate,  copper  sulphate,  nickel  sulphate,  or  cobalt  sulphate, 
exercises  a  favourable  infiuence  on  the  fastness  to  light  of  a 
series  of  direct  colours.  Copper  sulphate  affects  the  shade 
to  some  e.vtent,  and  so  also  do  the  sulphates  of  nickel  and 
cobalt ;  but  neither  a  molecular  mixture  of  nickel  and  cobalt 
sulphates  (which  is  practically  colourless)  nor  thiosuljihate, 
alter  even  the  most  delicate  shades.  The  colours  most  suited 
for  impregnation  are  :  all  Diamine  and  Benzo  Blues ;  Benzo 
and  Diamine  Green;  Benzo  and  Dinmine  Violet;  Benzo- 
azurine ;  liosazurine;  Direct  Black  and  Direct  Orange. 
Treatment  of  the  Benzo  and  Deltapurpurins  is  of  little  effect, 
and,  strangely  enough,  none  of  the  Yellows  tried  were 
influenced  at  all.  The  v.alue  of  thiosulphate  is  to  be  ex- 
plained by  its  property,  as  an  "  antichlor,"  of  neutralising 
the  oxidising  influence  of  light  ;  but  the  action  of  the 
metallic  salts  is  not  clear.  The  impregnation  is  effected  in 
the  cold,  and  no  salt  of  the  dyestuff  (according  to  the  ^ 
author)  is  formed.  In  spite  of  assertions  10  the  contrary, 
there  is  no  difference  in  the  fastness  to  light  of  one  and  the 
same  dyestuff,  whether  dyed  on  mercerised  or  on  ordi- 
nary cotton,  it  both  dyes  he  of  the  same  strength,  TheJ 
fugitive  basic  dyestuffs  remain  unaffected  bj'  impregnation^ 
and  also  all  dyes  on  wool.  However,  the  fastness  to  light  or 
dyes  with  Malachite  Green,  Methyl  Violet,  or  Victoria ' 
Blue  (which  are  extremely  fugitive  basic  dyestuffs)  may  ba 
indirectly  increased  by  impregnation  with  ferrocyauide  of  I 
potassium.  Methyl  Violet  changes  to  a  dull  red,  whilst' 
Malachite  Green  becomes  a  dirty  yellow  when  exposed  to 
light ;  but  ferrocyauide  is  graduallj'  converted  into  Prussian 
blue.  The  combined  effect  is  the  production  of  a  shade, 
which  if  not  identical  with  the  original,  is  of  the  same 
character.  It  must  be  understood  that  the  above  salts  are 
completely  removed  from  the  tibre  by  washing  with  water, 
and  that  the  beneficial  effect  of  impregnation  is  therefore 
limited  to  such  articles  as  upholstery  and  curtain  raatirials, 
which  do  not  require  to  be  washed  or  t.'eated  in  the  wet  way. 

—  H.  L. 

Azn    Colours   on    the    Fthre ;     Possible   Methods  for     the 

I'roduction  of .     G.   G.  Hepburn.     J.  So;.    Dvers 

and  Oolorists,  1901, 17,  [12],  279—285. 
A  JtKSE.vRCH  undertaken  with  the  object  of  determiuing 
whether  the  process  in  use  for  the  production  on  the  fibre 
of  iusolublo  azo  colours  can  be  modified,  to  permit  the 
employment  of  more  stable  diazo  compounds  than  the 
acetates,  and  so  to  render  it  possible  to  [uint  such  com- 
pounds along  with  Aniline  Black  .and  Alizarin  and  other 
dyestuft's,  for  the  development  or  fixing  of  which  stcainiug 
is  necessari'. 

Of  a  number  of  compounds  tried  to  this  end,  the  diazo 
chromates  were  the  first  to  give  results  of  any  interest. 
These  may  be  prepared  by  addiug  oue  or  two  molecular 
proporiions  of  sodium  chromate,  with  the  necessary 
quantity  of  hydrochloric  acid,  to  a  solution  of  a  diazotiscd 
monamine  or  diamine.  When  the  solution  is  concentrated, 
the  diazo  compounds  in  question  in  most  cases  crystallise 
out.  For  the  isolation  of  the  p-nitraniline  derivative,  it  is 
necessary  to  saturate  the  solution  with  common  salt.  All 
the  diazo  chromates  are  explosive  (compare  I'aro  and 
Griess  ;  Ball.  fSoe.  Chim.,  7,  [2],  270),  especially  when  dry, 
the  xylidine  derivative  in  the  impure  state  being  so  in  a 
high  degree.  Their  tendency  to  explode  is  reduced  by 
washing  with  a  saturated  solution  of  common  salt  before 
drying. 

With  the  exception  of  the  derivatives  of  Magenta, 
Safranine  and  /)-nitraniline,  all  the  compounds  prepared 
were  found  to  be  capable  of  being  kept  a  considerable 
length  of  time  without  decomposition.  The  dianisidine 
compound,  pr.>bably  of  the  formula  [0|ilI,(Ot!H3)X:  X. 
CrO^HJo,  po.ssesses  most  technical  interest.  A  2  percent, 
mixture  of  it,  thickened  with  starch  or  gum  tragacaiith, 
printed,  and  dried  at  60" — 65°  C,  gives  an  azo  colour  when 
treated  with  an  alkaline  solution  of  a  phenol.  With  the 
F.  and  Schaeffer  naphthol  sulphonic  acids  in  alkaline 
solution,  it  yields  blue  dyestuffs  whiidi  resist  20  minutes' 
soaping  at  G0°  C,  but  which  are  very  fugitive  to  light.     The 
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sulphonic  acids  named  may  be  printed  in  coiijimetion  with 
the  diazo  compound,  and  the  formation  of  the  azo  colours 
effected  by  treating  the  printed  tissue  with  dilute  caustic 
soda  solution.  The  yellow  dyestuff  from  s:ili:;ylic  acid  and 
the  diazo  chromate  derivative  of  p-nitraniliue  is  fast  to  soap,  j 
The  red  obtained  from  the  same  diazo  compound  and  : 
/3-naphthol  is  dull,  but  after  treatment  with  liydrochloric 
asid,  it  becomes  bright,  as  usual. 

The   stability   of    the   diazo   chromates    is    ascribe<l    to 
the   balanced    (Structure   of   the   molecules    of   such    cor.i- 
pounds  ;  thus,  the   compound,  represented  by   the  formula   ; 
C6Hj(N02).N:N.Cr04H  has  on  one  side  of  "the  centre   I 
of  gravity"  betveeen  the   two  azo  nitrogen  atoms,  a  relative 
atomic  mass  of  136   and,  oa  the  other  side,  one  of   131-4. 
This  view  led  the  author  to   prepare  the  antimonious  acid   ; 
(from  tarlar  emetic,  antimony  fluoride  double  salts  giving  no 
precipitate),  ferricyanic  acid  and  tungstic  acid  salts  of  the 
diazo  bases,  but  no  results  of  technical  value  were  obtained, 
as  the  compounds  produced,  though  very  stable,  were  very 
sp.aringly,  or  not  at  all,  soluble  in  water. 

By  varying  the  method,  namely,  printing  sails  of  Ih..- 
above  acids,  drying,  passing  into  solutions  of  the  diazo 
chlorides,  washing,  and  then  combining  with  ^-paphthol, 
results  in  some  cases  of  a  certain  value  were  obtained.  In 
most  cases  diazo  compounds  were  precipitated  on  the 
printed  tissue.  In  several  instances,  these  were  removed 
on  -H-ashiug.  In  others,  where  the  precipitates  remained  after 
washing,  traces  only  of  azo  colours  were  produced,  owing 
to  the  transformation  i^f  the  diazo  compounds  by  the  alkali 
of  the  sodium  naphtholate  into  nitrosamiucs.  A  fairly 
satisfactory  result  was  obtained  with  aminoazobenzene. 
A  mixture  of  sodium  tungstate  (100  grms.),  gum  tragacauth 
paste  (600  grms.),  and"  water  (300  grms.),  was  printed 
along  with  a  rather  acid  Aniline  Black  mixture.  The 
printed  tissue  was  steamed  for  2\  minutes,  then  passed  into 
a  bath  ofdiazotised  aminoazobenzene  (23-4  grms.  per  litre), 
washed,  and  passed  into  a  1  per  cent,  solution  of  SDdium 
3-naphthoIate  (see  this  Journal,  1900,  823). 

As  the  diazo  chromates  when  printed  upon  the  fibre  and 
dried  five,  on  treatment  with  sodium  iS-naphtbolate,  azo 
compounds,  while,  when  they  are  formed  upon  the  fibre  in 
the  manner  described,  and  are  treated  in  the  undried  con- 
dition with  sodium  ^-naphtholate,  they  are  changed  into 
nitrosamines,  it  would  seem  that  a  combination  between 
them  and  the  fibre  substance  takes  place  at  the  tempera- 
ture of  drying,  and  that  this  is  of  a  nature  to  preserve  the 
azo  nitroaen  atoms  from  the  terminating  influeaco  of  the 
alkali.— E.  B. 

Fibres  dyed  with  Stdphkle  Colours ;  Notes  on  the  Causes  of 

Tenderinf/  of .      W.  Elbers.     Zeits.  f.  Farben-  nnd 

Textil-Chem.,  1902,  1,  [4],  92.  (  Vide  Fr.  Pat.  309,281  ; 
this  Journal,  1902,  50.) 
The  author  is  of  the  opinion  that,  ia  the  operation  of  hot- 
pressing  or  steaming  of  cloth,  dyed  with  sulphide  colours, 
sulphur  compounds  are  given  off,  which  oxidise  in  the  air 
to  sulphuric  acid,  tendering  the  vegetable  fibre  (this 
Journal,  1888,  322).  If  metallic  compounds  are  used,  the 
tendering  of  the  fibre  will  often  be  greater  on  account  of 
the  catalytic  action  set  up.— F.  N. 

Oj-i/celliilose  in  Calico  Printing.     C.  Kurz.     Zeits.  f. 
Farben-  und  Textil-Chem.,  1902,  [2],  46. 

Damasic  effects  on  cotton,  especially  on  satin  as  obtainable 
with  -viscose,  are  not  much  in  use,  in  consequence  of  the 
difficulties  in  producing  viscose.  The  author  obtains  similar 
effects  with  oxycellulose,  prepared  in  the  following  manner  : 
A  mixture  of  6.)  c.c.  of  soda  lye  of  7'  B.  with  a  solution  of 
12  grms.  Oi'  potassium  permanganate  in  1,750  c.c.  of  water, 
is  stirred  together  with  8.5  grms.  of  white,  loose  cotton,  and 
boiled  till  the  red  colour  of  the  permangan.ate  lias  gone,  then 
filtered,  and  washed  on  the  filter  with  boiling  water.  The 
residue  is  tD'ated  with  soda  l3'e  of  2.">'^  B.,  the  paste  heated 
to  aO^  C  and  allowed  to  stand  till  the  next  day,  then  dduted 
with  about  three  times  its  volume  of  cold  water,  and  filtered. 
The  oxycellulose  can  be  precipitated  from  the  filtrate  with 
hydrochloric  acid,  and  then  be  filtered  off,  1  litre  of 
oxycellulose  paste  being  obtained,  which  can  be  used  for 
printing. 


12.5 — -250  c.c.  of  this  paste  can  be  ml.xed  with  1  litre  of 
tragacanth  solution  and  12.j  e.o.  of  albumin  solution.  The 
duration  of  steaming  varies  from  two  minutes  to  half  an 
hour  or  an  hour,  according  to  the  material  and  the  dyestuff 
used.  Relief  eftects  can  be  produced  by  adding  .OO — 100  grms. 
of  zinc  oxide  paste.  Specially  good  results  can  be  obtained 
on  mercerised  cotton. — F.  N. 

Printinij  of  Te.vtiles ;  Netv  Process  for .     F.  Haber. 

Zeits.  f.  Farben-  uDd  Textil-Chem.,  1,  [1],  10—22. 

A.  Hoz  has  constructed  a  machine  for  printing  uncut  goods 
continuously  without  the  use  of  engraved  or  raised  rollers. 
The  author  discusses  in  gn!at  detail  the  scientific  principles 
underlying  the  process  of  Hoz,  which  he  has  improved,  and 
its  industrial  value ;  but  of  the  process  itself  only  a  bare 
outline  is  given.  Briefly,  tlie  principle  is  similar  to  that 
involved  in  certain  lithographic  methods,  and  the  machine 
of  Hoz  is  an  adaptation  of  that  used  for  rapid  lithographic 
work.  The  process  of  lithography  depends  on  the  mutually 
repellent  action  of  fatty  substances  and  water.  The  design 
is  sketched  on  a  roller  (or  plate)  in  a  sp^^cial,  greasy  com- 
position, the  rest  of  the  roller  being  moistened  with  water. 
The  colouring  matter  employed  is  an  homogeneous  mixture 
of  a  varnish  with  insoluble  pigmeuts.  Such  a  medium  is 
repelled  by  the  moist  parts  of  the  roller,  but  adheres  to  the 
greasy  design,  which  is  reproduced  by  pressing  the  roller  on 
the  paper.  For  textile  printing,  pigments  are  inadmissible, 
since  they  have  no  affinity  for  the  fibre.  The  essential 
feature  of  the  new  process  lies  in  the  employment  of  homo- 
geneous mixtures  of  soluble  auiliuedyestuffs,  with  thickening 
material,  varnish,  and  a  small  amount  of  water.  A  typical 
mixture  contains  7C  per  cent,  of  varnish,  17  per  cent,  of 
water,  2  per  cent,  of  thickening  material,  aud  5  per  cent, 
of  dyestuff.  This  preparation  will  not  "  bleed  "  into  the 
moistened  parts  of  the  roller,  and  may  be  printed  on  the 
textile  material,  as  i.i  the  lithographic  process.  The  dye- 
stuff  is  only  combined  wit,h  the  fibre  after  the  next  step, 
which  consists  in  steaming  the  goods.  Finally  the  greasy 
varnish  is  removed  (if  necessary)  by  meaus  of  an  organic 
solvent.  On  animal  fibres  good  results  are  obtained  ;  the 
process  is  less  suited  for  vegetable  fibres.  The  special  ad- 
vantages of  using  fiat  rollers  are  :  (I)  The  facility  with 
which  designs  may  be  produced  on  and  removed  from  the 
rollers,  thus  obviating  the  necessity  of  keeping  a  large  stock 
of  th'3  latter;  (2)  Delicate  lines  may  be  more  sharply 
reproduced  ;  and  (3)  the  design  may  be  drawn  directly  ou 
the  roller.— H.  L. 

Agar-ai/ar  \_Cotlon  F rinlin;/']  ;   Industrial  Value  of . 

N.  ^V.  Sokolow,  N.  AV.  Schmelling,  and  S.  J.  Lewites. 

Sec  under  XVIII.  A.,  page  420. 

English  Patent. 

Wool,  Hair,   Bristles,  and  other  Material ;    Process   and 
Apparatus  for  Cleansing,  Scouring,  or  llcmoving  Oil 

and  Fat  from .     A.  Born,  Berlin.    Y.ng.  Pat.  24,8oC, 

Dec.  5,  1901. 

The  material  to  be  cleansed  is  powdered  with  dry  absorbent 
earth  distributed  by  means  of  air  from  the  vaues  of  an 
agitator  or  otherwise,  and  the  earth  subsequently  removed 
b^-  beating  or  by  means  of  wafer.  A  special  apparatus, 
claimed  for  the  purpose,  comprises  means  for  introducing 
the  absorbent  powder,  a  device  for  producing  a  current  of 
air,  a  hood  to  prevent  dust  escaping,  and  beating  machinery. 

— C.  A.  M. 
French  Pate.sts. 

Mercerising,  Scouring,  Bleaching,  Dyeing,  Sfc. ;  Improved 

Machinery  for .    W.  H.  Crompton  and  W.  Horrocks. 

Fr.  Pat.  31.3,176,  Aug.  2,  1901. 

See  Eng.  Pat.  11,077,  1900;  this  Journal,  1901,  985. 

Stiffening  Material  for  Fabrics  employed  in  the  Production 

of  Artificial   Flowers   and  Foliage;    New .     L.   Ij. 

Kochet  and  G.  L.  Giraudeau.     Fr.  Pat.  314,353,  Aug.  29, 
1901. 

Silk,  cotton,  or  other  fabrics  employed  in  the  preparation  of 
artificial  flowers  are  coated  with  a  "  solution  "  of  starch  and 
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gutta-percha  or  caoutchouc  in  an  essential  oil  ("essence"), 
and  the  prepared  surface,  while  yet  moist,  is  sprinkled  over 
with  fecula.  The  fabrics,  after  this  treatment,  may  be 
subsequently  printed  or  dyed.— G.  T.  M. 

Textile  Fabrics ;  Machinery  for  Dyeing,  Printing,  Bleach- 
ing, Hcourin(f,  and  Treating  .     V.  Schiip.     Fr.  Pat. 

314,274,  Sept.  16,  IflOl. 
The  mnvahle  receptacle  holding  the  textile  materials  can 
be  raised  or  lowered,  so  that  in  the  latter  position  it  covers 
and  encloses  the  subjacent  dye-vat;  it  can  also  he  turned 
about  a  horizontal  axis  supported  on  adjustable  bearings, 
which  can  be  moved  in  a  vertical  plane  by  means  of  a 
double  hydraulic  elevator. 

la  one  form  of  the  apparatus,  the  receptacle  is  either 
cylindrical  or  rectangular  and  the  articles  to  be  treated  are 
confined  between  two  horizontal  perforated  partitions  phiced 
at  convenient  distances  from  the  top  and  bottom  of  the 
containing  vessel.  A  rotary  pump  connected  with  the  vat 
and  the  top  of  the  receptacle  ensures  a  circulation  of  the 
dyeing  solution  through  the  whole  apparatus. 

A  second  form  of  apparatus  is  indicated  in  which  the 
perforated  partitions  are  arranged  vertically  ;  these  are  four 
in  number,  two  lateral  partitions  held  in  position  by  means 
of  springs,  so  that  a  sni.atl  space  is  enclosed  between  each  of 
them  and  the  adjacent  side,  and  two  central  partitions, 
forming  a  small  chamber  into  which  the  dye-liquor  is 
pumped.  The  articles  under  treatment  are  placed  in  the 
two  compartments  formed  by  the  central  and  lateral 
partitions. 

In  this  modifieation  of  the  apparatus,  the  top  and  sides 
of  the  receptacle  are  hermetically  sealed,  and,  moreover,  the 
sides  project  beyond  the  bottom  of  the  vessel,  so  that  they 
dip  into  the  dye-bath  when  the  receptacle  is  lowered  ;  in 
this  way  any  access  of  air  is  avoided.  The  liquid  in  the 
receptacle  passes  into  the  chamber  formed  by  the  lateral 
perforated  partition  and  the  sides  of  the  vessel,  and  thence 
into  the  vat  through  orifices  between  the  bottom  and  sides 
of  the  receptacle.  These  orifices  can  be  enlarged  or 
diminished,  so  that  the  resistance  to  the  flow  of  liquid 
through  the  receptacle  may  be  varied  at  will.— G.  T.  M. 

Sulphur  Di/estuffs  ;  Printing  wilh  .     Farbenfabriken 

vorm.  F.  Bayer  and  Co.  Fr.  Pat.  3 15,230,  Oct.  21,  1901. 
The  employment  of  the  sulphur  dyestuffs  in  printing  has 
hitherto  been  greatly  restricted,  owing  to  the  fact  that  the 
inorganic  sulphur  compounds,  sodium  sulphide,  &c.,  added 
to  facilitate  the  fixation  of  these  colouring  matters  on  the 
fibre,  blacken  and  corrode  the  copper  or  brass  printing 
rollers.  This  inconvenience  is  completely  overcome  by  the 
use  of  nickel  or  nickel-plated  rollers.  In  this  way  a 
sulphur  dyestuff  (Katigeue  Blue-]51ack  K  or  Green  2  B 
Immedial  Black  V,  extra)  mixed  with  a  solution  of  sodium 
sulphide  and  carbonate  and  made  into  a  paste  with  starch 
thickening  may  be  conveniently  printed  on  the  fabric,  and 
the  material  subsequently  treated  with  a  mixture  of 
potassium  bichromate  and  copper  sulphate  or  alum. 

— G.  T.  M. 

VII.-ACIDS.  ALKALIS,  AND  SALTS. 

Equilibrium  Between  Carbonates  and  Bicarbonales  in 
Solution.  F.  K.  Cameron  and  L.  J.  Briggs.  J.  Phys. 
Chem.,  1901,  5,  537. 
In  contact  with  air,  aqueous  solutions  of  sodium  carbonate 
always  contain  some  bicarbonate,  and  vice  versA,  the  equi- 
librium or  definite  distribution  of  the  base  as  carbonate 
or  bicarbonate  being  dependent  upon  the  concentr.ition, 
temperature,  and  the  partial  pressure  of  the  gaseous  car- 
bonic anhydride.  For  a  given  degree  of  concentration,  the 
proportion  of  carbcnate  increases  with  the  elevation  of 
temperature.  It  also  increases  with  the  concentration, 
except  for  very  strong  solutions.  The  same  conditions 
hold  good  in  the  case  of  the  potassium  salts.  It  ai)pears 
that  not  more  than  3  per  cent,  of  calcium  can  exist,  as  the 
normal  salt  in  solutions  of  the  carbonates  of  this  base  when 
they  are  in  contact  with  a  gas  containing  as  much  or  more 
carbonic  anhydride  than  there  is  in  the  air.  The  carbonates 
of  magnesium  are  in  contrast  to  those  of  calcium.     If  the 


pressure  of  gaseous  carbon  dioxide  is  less  than  in  atmo- 
spheric air,  more  than  50  per  cent,  of  the  m.agnesium  base 
can  exist  as  normal  carbonate,  provided  the  solution  is  not 
in  contact  with  any  of  the  solid  salt ;  if  so,  the  proportion 
falls  to  less  than  35  per  cent. — A.  W. 

Lime  whilst  in  a  State  of  Fusion  ;  Some  Properties  of . 

H.  Moissan.  Comptes  Kend.,  134,  [3],  13G — 142. 
By  means  of  an  arc  of  1,000  amperes  at  50  to  70  volts,  the 
author  was  able  to  maintain  500  grms.  of  pure  quicklime 
in  fusion  at  a  constant  temperature,  viz.,  at  the  boiling 
point  of  quicklime.  On  the  cooler  parts  of  the  electric 
furnace,  crystals,  some  2  to  3  mm.  in  length,  were  deposited. 
The  crystals  were  either  transparent  cubes  or  rectangular 
parallelopipeds,  or  needles  partly  opaque,  partly  trans- 
parent ;  they  were  iu-.ictive  towards  polarised  light,  but 
when  prepared  in  Canada  balsam  and  broken  six  months 
later,  the  fragments  were  powerfully  active.  This  fact 
appeared  to  indicate  that  anhydrous  lime  is  dimorphous. 

The  mean  density  of  the  lime  employed  in  the  researches 
was  3'30  ;  that  of  tbo  crystals,  3'40  ;  hence  it  would  seem 
that  a  polymerisation  of  the  lime  had  occurred,  analogous 
to,  but  poorer  than,  that  observed  by  UKtc  in  the  ease 
of  magnesia  (Comptes  Rend.,  73,  HI  and  191).  No 
appreciable  difference  was  found  in  the  heat  of  neutralisation 
of  amorphous  and  crystallised  lime. 

The  reactions  of  lime  in  a  state  of  fusion,  with  other 
bodies,  were  studied  by  the  author.  Carbon  reduced  the 
lime  and  formed  calcium  carbide  and  carbon  monoxide ; 
but  if  the  lime  was  in  excess  and  the  action  prolonged,  the 
carbide  was  oxidised,  and  carbon  monoxide  and  vapours 
of  calcium  were  produced. 

Silicon  was  oxidised  in  a  few  moments  to  silica,  which 
formed  a  basic  silicate  with  the  excess  of  lime. 

Boron  fused  and  formed  a  borate;  but  if  the  experiment 
was  of  brief  duration,  the  residual  boron  was  surrounded 
with  small  black  crystals  of  calcium  boride,  CaBu  (see 
Comptes  Rend.,  124,  629). 

7'iianium  dissolved  in  fused  lime  with  the  formation  of 
basic  titanate  of  lime. 

Chromium,  containing  a  little  carbon,  formed  a  .veil 
crystallised  double  oxido,  CroO^,  4CaO  (see  Dufan,  Aur.. 
Chim.  et  Phys.,  7th  Series,  12,  257). 

Manganese  was  volatilised  to  a  large  extent,  but  \vas 
partly  converted  to  manganous  oxide. 

Iron  was  oxidised. 

Nickel  and  Cobalt  were  rapidly  attacked  and  oxidised. 
The  fused  lime  in  these  cases  showed  as  powerful  oxidising 
properties  as  potassium  or  sodium. 

Platinum  fused  and  boiled  in  admixture  with  the  fused 
lime,  and  crystals  of  platinum  several  millimetres  long 
were  formed.  On  suddenly  cooling  the  molten  mi.xture, 
little  cylindrical  chimneys  Ibrmed  in  the  midst  of  the  mass, 
and  platinum  vapours  escaped  therefrom.  The  existence  of 
these  cylindrial  passages  indicated  that  the  liquid  lima 
passed  through  a  pasty  st.ate  before  becoming  solid.  The 
boihng  platinum  fixed  some  calcium,  as  the  unvolatilised 
metal  was  found  to  contain  2  54  to  3 "01  per  cent,  of 
calcium. — J.  A.  B. 

Calcium  Carbophosphale.     A.  Barille.     Ropert.  de  Pharm., 
1901,  145. 

DiCALCiUJi  phosphate  su.spended  in  water  is  partijillv 
dissolved  (25  to  50  per  cent.)  when  subjected  to  the  action 
of  carbon  dioxide  under  a  pressure  of  13  kilos.  The 
solution,  when  exposed  to  air,  deposits  crystals  of  pure 
dicalcium  phosphate.  Calcium  phosphate  when  similarly 
treated  dissalves  to  a  less  extent  (10 — 25  per  cent.),  and 
the  solution  deposits  a  mixture  of  calcium  diphosphate  and 
carbon.ato  (1  mol.  P.iO,,  to  3  raols.  CaO).  The  conclusion 
is  drawn  that  the  solutions  of  calcium  phosphate  in  water 
containing  carbon  dioxide  contain  a  very  unstable  calcium 
carbophosphate,  having  the  composition  indicated  by  the 
formula  iP20^1I;Ca2.2Ct).2.  In  the  case  of  tricalcium 
phosphate,  the  biphosphate  and  calcium  bicarbonate  are 
first  formed. 

Attempts  to  isolate  the  carbophosphate  by  means  of  low 
temperatures  or  with  alcohol  failed.  Dry  carbon  dioxide 
does  not  act  on  dry  calcium  biphosphate. — N.  H.  J.  iXI. 
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Chromic  Oxide ;  Crystallisation  of .     A.  Ditte. 

Comptes  Bend.,  134,  [e],  336-343. 
When  a  mixture  of  potassium  biclromate  anil  CDmmoa 
salt  is  heated  to  bright  redness,  and  the  cooled  mass  treated 
with  water,  the  insoluble  residue  consists  of  chromic  oxide 
in  the  form  of  njinute  shining  green  crystals,  greasy  to  the 
touoh,  and  sticking  to  the  fingers  or  'to  paper  as  blael; 
lead  does.  This  crystalline  chromic  oxide  is  not  formed 
when  a  mixture  of  potassium  bichromate  and  potassium 
chloride  is  heated,  though  it  is  ivhen  the  mixture  is 
solium  bichromate  and  potassium  chloride.  The  author 
ascribes  it  to  the  formation  and  decomposition  of  sodium 
chlorochromate.  The  chlorochromates  arc  formed  by  the 
action  of  chromic  anhydride  on  alkali  chlorides  (CrO;,  + 
MCI  =  C'rO;(()M)(-'l)  ;  but  while  the  potassium  salt  is 
stable,  even  at  a  high  temperature,  the  sodium  salt  is  not, 
but  gives  off  chromyl  chloride,  oxygen,  and  chlorine. 
When  the  bichromate  is  heated,  it  forms  normal  chromate 
and  chromic  anhydride,  which  then  reacts  with  the  alkali 
chloride.  If  this  be  potassium  chloride,  stable  chloro- 
chromate is  formed  ;  but  if  it  be  sodium  chloride  (either 
originally  present,  or  formed  by  exothermic  reaction  be- 
tween sodium  chromate  and  potassium  chloride),  chromyl 
chloride  is  given  oft,  and  decomposed  at  the  high  temferature 
into  chnmiic  oxide,  chlorine,  and  oxygen.  The  chromic 
oxide  so  formed  is  deposited  in  the  crystalline  condition 
observed.— J.  T.  1). 

English  Patents. 

Anhydrous  Sulphuric  Acid ;  Produclion  i,f .     II.  Uabe, 

St.  Petersburg.     Eng.  Pat.  3327,  Feb.  15,  1901. 

The  invention  relates  to  the  puri6cation  of  the  roaster  gases 
intended  for  use  in  the  contact  process  for  producing  sul- 
phuric anhydride.  The  gases,  after  leaving  the  du.-t 
chamber,  are  sprayed  with  water  or  with  sulphuric  acid  in 
a  porcelain-lined  conduit,  "  until  the  temperature  is  reduced 
to  a  point  at  which  condensation  of  the  fluid  constituents 
cannot  yet  take  place."     The  gases  are  then  led  through 


a  kind  of  Glover's  tower,  in  which  they  are  finally  cooled 
by  streams  of  sulphuric  acid.  Xext,the  gases  pass  through 
filter-beds  constructed  of  laj'ers  of  granular  substances  or 
fibrous  materials  of  successively  diminishing  size,  the  surface 
of  which  may  be  washed  from  time  to  time.  When  the 
gases  are  shown  to  be  free  from  dust  by  Tyndall's  testing 
apparatus,  the}-  are  freed  by  suitable  reagents  from  "  non- 
neutral  elements  of  a  gaseous  nature,"  and,  especially,  from 
llCl,  by  means  of  bisulphites  in  the  solid  form  or  in  con- 
centrated solution,  and  are  dried.  Reference  is  made  to 
Eug.  Pdt.  15,9-tS,  1S98  (this  Journal,  1899,  831).— E.  S. 

Liquid  Air  ;  Apparatus  for  the  Industrial  Production  of 

.     B.   P.   Pictet.  Geneva,  S  ivitZ'n-Iand.     Eng.   Pat. 

2713,  Feb.  8,  1901. 

The  apparatus  consists  of  an  outer  cylindrical  vessel, 
having  a  double  casing  to  contain  a  cooling  liquid,  such  as 
a  mixture  of  compressel  sulphur  <lioxide  and  carbon 
dioxide  ('•  Liquide  Pictet"),  enclosing  a  second  vessel,  also 
with  a  double  casing  to  contain  liquid  ethylene  or  its 
equivalent,  within  which  is  a  third  vessel,  in  the  centre  of 
which  is  a  metallic  cylinder  and  a  turbine.  In  the  drawing, 
showing  the  apparatus  partly  in  side  elevation  and  partly 
in  vertical  section,  L  is  the  pipe  through  which  the  com- 
pressor G  aspirates  the  vapour  or  gases  arising  from  the 
"  Liquide  Pictet "  contained  in  the  casing-space  of  the  outer 
cylinder  A,  wlience  they  pass  through  the  condenser  II, 
coobd  b)'  water  circulation,  and  return  as  liquid  through 
the  pipe  d  into  the  bottom  of  the  casing-space,  this  process 
being  continuous.  The  same  casing-space  contains  two 
separate  worms,  a  and  b ;  a  receives  vapours  from  the 
ethylene  contained  in  the  casing-space  of  the  interior  vessel 
I!,  conveyed  by  a  pipe  to  the  compressor  I,  and  returned 
thence  under  a  pressure  of  from  5  to  15  atmospheres  into 
the  worm  as  a  liquid  ;  and  the  worm  6  receives  dried  a'r 
under  a  pressure  of  frjm  .50  to. 53  atmospheres  from  the  com- 
pressor K,  and  is  cooled  in  the  worm  to  from  — oyto  — 8t)"C., 
and  passes  thence  into  the  worm  h   in  the  c3si"g-sp-.ice  of 
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the  cyliuder  B.  The  ethylene  liquefied  in  the  worm  a 
passes  into  the  casing-space  of  the  vessel  B  by  the  pipe/, 
■while  the  vapour  is  being  aspirated  by  the  compressor  [ 
and  returned  to  the  worm.  The  compressed  air  becomes 
totally  liquefied  in  the  sinftle  worm  h,  and  passing  into  the 
third  space,  C,  enters  a  "  labyrinth  or  kind  of  descending 
spiral  composed  of  a  large  number  of  metallic  tubes  of 
small  calibre,"  having  fixed  supports  /  in  a  spiral  channel 
]',  and  united  in  a  single  pipe  u.  The  channel  P  is  so 
disposed  as  to  lead  the  cold  air  ascending  from  the  bottom, 
into  contact  with  the  tubes  throughout  their  length.  The 
highly-compressed  liquid  air  issues  as  a  jet  from  two 
conduits  n  (one  only  of  which  is  shown)  against  the  curved 
vanes  of  the  turbine  E,  which  actuates  a  dynamo  showing 
the  rate  of  passage,  and  the  energy  of  which  is  also  utilised 
in  the  compressors.  As  the  liquid  air  comes  to  atmos)>herie 
pressure,  part  is  volatilised,  with  great  reduction  of  tempe- 
rature, aided  also  by  the  work  done  on  the  turbine,  and 
part  remains  liquid,  but  now  cooled  to  —195'  C,  and  Hows 
out  through  the  channel  O.  The  vaporised  portion,  after 
impinging  against  the  small  tubes  in  the  channel  P,  takes 
the  downward  and  then  upward  course  shown  by  the  arrows, 
cooling  thereby  the  casing-spaces,  and  then  escapes  to  the 
atmosphere.  The  turbine  is  described  as  an  important 
feature  of  the  invention,  and  it  is  stated  that  its  axle  "  may 
be  made  to  give  off  power  equal  to  as  much  as  a  quarter  or 
a  third  of  the  work  expended  in  the  air-compressor,  and 
furthermore,  the  production  of  this  work  obviates  to  a  very 
great  extent  the  heating,  and  consequent  evaporation  of  the 
liquefied  air,  which  would  be  ca-.iscd  if  the  liquefied  air 
issuing  from  the  tube  /(  "  were  subjected  to  the  shock  of 
striking  against  fixed  or  stationary  walls."— E.  S. 

Caustic  Alkalis  ;  Process  for  the  Electrolytic  Production 

of .     A.  Brochet  and   G.  Hanson,  Paris.      Eng.  Pat. 

7397,  April  10,  1901. 

Caustic  alkalis  are  produced  by  electrolysing,  in  an 
apparatus  provided  with  a  diaphragm,  a  sohitiou  of  a 
sulphide  of  an  alkali  in  the  anode  and  cathode  compart- 
ments, in  such  a  manner  that,  by  the  action  of  the  electric 
current,  liberated  sulphur,  which  combines  with  the  excess 
of  sulphide,  is  produced  at  the  anode,  and  an  alkaline  lye, 
which  may  cuntaiu  sulphur,  at  the  cathode.  Or,  by  substi- 
tuiing  a  chloride  of  an  alkali  in  the  cathode  compartment, 
an  alkaline  lye  free  from  sulphide  is  produced  there,  and 
liberated  sulphur,  which  combines  with  the  excess  of 
sulphide,  is  produced  at  the  anode.  AVhen  the  precipitation 
of  the  sulphur  can  no  longer  be  prevented,  the  density  of 
the  current  is  increased  at  the  anode,  with  the  object  of 
precipitating  it  rapidly,  and  abstracting  the  alkaline  lye 
from  the  sulphide  of  sodium,  and  obtaining  the  sulphur 
with  a  minimum  of  oxidation. — G.  II.  li. 

Alkaline  Metnsilicate  ;  Mamifacturc  of  .      D.  Crispo 

and  A.  Mols,  Antwerp.     Eng.  Pat.  6057,  March  C2,  1901. 

Sodium  sulphate,  sand,  and  carbon,  in  the  proportions  of 
71,  30,  and  24  parts  respectively,  are  mixed,  and  heated  in 
a  sandstone  retort,  until  sulphur  in  any  state  of  combina- 
tion ceases  to  be  evolved  ;  the  heat  is  then  increased,  and 
a  current  of  steam  passed  through,  whereby  the  sodium 
sulphide  formed  is  decomposed,  wiih  production  of  sodium 
"oxide"  and  hydrogen  sulphide,  the  former  combining  with 
the  alkaline  polysilicate  already  present  to  form  a  meta- 
silicate. — E,  S. 

Alkaline    Superphosphate  ;    Manufacture    of   .      R. 

Burnard,  Plymouth.  Eng.  Pat.  5215,  March  12,  1901. 
FixEi.v-GiKiuND  quicklime  is  intimately  mixed  with  acid 
superphosphate  in  such  proportion  as  not  only  to  neutralise 
the  acid  present,  but  also  to  produce  alkalinity.  The  per- 
centage of  moisture  in  the  finished  product  is  thus  much 
reduced. — E.  S. 

Graphite  ;  Chemical  Purification  of  .      H.  Langbein, 

Dresden.     Eng.  Pat.  7921,  April  17,  1901. 

GuAPHiTK  is  ground  with  ammonium  fluoride,  and  intro- 
duced with  sulphuric  acid  (both  in  calculated  proportions) 
into  a    suitable   still ;    the  silicon  fluoride    that  forms   by 


attack  on  the  silica  present  is  passed  into  ammonia  water, 
to  regenerate  ammonium  fluoride  with  separation  of 
gelatinous  silica.  The  treated  graphite  is  separated  from 
the  acid  solution,  washed,  and  heated  with  an  alkaline 
solution,  to  free  it  from  fluorine.  The  mixture  of  sulphuric 
acid  and  sulphates  is  neutralised  with  ammonia  to  obtain 
ammonium  sulphate. — E.  N. 

U.NiTtn  States  Patents. 

Nitre  Oicn.     A.  P.  O'Brien,  U..S.A.     U.S.  Pat.  69J,024, 
Feb.  25,  1902. 

The  nitre  oven  is  a  brick-lined  metal  casing,  cylindrical  in 
its  upper  part,  but  conical  for  about  two-thirds  of  its  length 
below,  converging  to  a  small  opening,  closed  by  an  auto- 
matically-acting valve,  to  permit  accumulated  dust  to  escape 
when  it  attains  a  certain  weight.  A  horizontal  pipe  enters 
the  oven  below  the  cover,  conveying  sulphur  dioxide  from 
a  pyrites  burner,  the  sulphurous  gases  being  impelled  by  a 
fan  so  .as  to  acquire  a  whirling  motion  within  the  oven,  in 
the  lower  part  of  which  the  accompanying  dust  collects. 
A  series  of  nitre  pots  is  fixed  in  the  oven,  each  having  an 
outwardly  curved  tapering  bottom  or  end,  projecting 
through  the  walls  of  the  oven,  and  valved  externally.  A 
nitre-cake  pan  is  arranged  outside  the  oven,  beneath  the 
discharge  ends  of  the  pots,  to  receive  the  flui<l  sodium  or 
potassium  bisulphate  remaining  when  the  charges  are 
worked  oil.  A  sleeve  is  movably  mounted  in  the  upper  end 
of  each  nitre  pot,  having  an  aperture  for  passage  of  nitric 
acid  vapour,  registering  with  iin  aperture  in  the  wall  of  each 
pot,  so  that,  on  recharging,  gaseous  connection  with  the 
interior  of  the  oven  may  be  closed.  Devicts  are  also 
described  and  claimed  for  introducing  sulphuric  acid,  &c., 
without  allowing  escape  of  gases.  A  wide  pipe  passes 
through  the  cover  to  .about  half  the  depth  of  the  oven,  which 
conveys  the  mixture  of  sulphur  dioxide  and  nitric  acid 
v.ipour  formed  to  a  Glover  tower  or  denitrating  column, 
"  and  other  chambers  of  the  apparatus." — 10.  S. 

Liquids  ;    Apparatus    for   Saturating   ,  leith    Gases. 

J.    B.    Weis   and   L.    ('.  Anderson,    U.S.A.      U.S.    Pat. 
694,081,  Feb.  25,  1903. 

The  mixer  comprises  a  tank  having  a  tubular  head  on  its 
upper  end,  through  which  a  pipe  conveying  chlorine  (or 
other  gas)  from  an  electrolytic  apparatus  passes,  the  gas 
issuing  into  the  tank  immediately  below  a  dowiiwaril- 
flaring  flange,  covered  by  a  numerously  perforated 
diaphragm,  from  which  a  water  spray  issues,  su|iplied 
through  a  valved  pipe  fixed  in  (he  tubul.ar  head.  The 
bottom  of  the  tank  is  connected  by  a  pipe  to  a  reservoir 
below. — E.  8. 

Oxygen   Gas ;  Pastile  for  Making ,   and  Process  of 

Producing   Same.      G.   F.    Jaubert,    Paris.      U.S.   Pat. 
691,058,  Jan.  14,  1902. 

.See  Eng.  Pat.  11,466,  1901  ;  this  Journal,  1901,  9111. 

— E.  S. 

VIII.-GLASS.  POTTERY,  ENAMELS. 

Glass  ;  Mechanical  Aclio7i  of  Gelatin  on  Solids,  especially 
on .    L.  Cailletct.    Coinptes  Rend.,  134,  [7],  400— 402. 

When  glass  is  covered  with  a  thick  coating  of  strong  glue, 
the  glue,  on  drying,  detaches  itself  from  the  gliiss,  bringing 
away  with  it  thin  scales  from  the  surface  of  the  glass.  The 
remaining  glass  shows  a  sort  of  engraved  design,  like  hoar- 
frost. A  sieiilar  effect  is  produced  by  gelatin  on  toughened 
glass,  polished  marble,  calcspar,  fluorspar,  or  rock-crystal. 
In  the  case  of  rock-crystal,  the  design  is  rectilinear  ;  in  the 
case  of  glass  it  is  curvilinear.  Glue  containing  dissolved 
salts  which  do  not  act  on  the  gelatin  (6  per  cent,  of  potassium 
alum,  sodium  thiosulph.ite,  potassium  chlorate,  &c.),  applied 
similarly  to  gl.ass,  leaves,  after  drying,  highly  decorative 
fern-like  designs.  This  method  has  already  been  applied  to 
the  decoration  of  glass.  The  application  of  glue  in  this  way 
to  sheets  of  cardboard  or  lead,  or  to  metallic  gauze,  shows, 
by  the  curvature  of  the  sheets  as  the  gelatin  contracts  that 
a  considerable  force  is   exerted.     This  force  is  sulticicnt  to 
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crush  a  tliia  glass  cylinder  which  has  been  covered  with 
glue.  The  examination,  by  polarised  light,  of  blocks  of  glass 
covered  with  fflue  also  shows  that  the  glass  is  in  a  state  of 
stress.-J.  T.n. 

Glazes;  Analysis  of  Porrclain .     V.  de  Lugnes. 

See  tinder  XXIII.,  pfige  42G. 


F.  Scherhag, 
1901. 


English  J:*atest. 

Glass ;  Improved  Method  of  Colouring . 

Vienna.     Eng.  Pat.  24,128,  Nov.  27, 

The  method  consists  in  covering  the  glass  with  a  ground 
coating,  and  applying  to  the  latter  a  coating  of  a  coal  tar 
colour,  soluble  in  water  or  fat,  which  is  fixed,  when  dry, 
by  a  coat  of  varnish  ;  or  the  colour  may  be  mixed  with  the 
(jround  coating.  For  the  latter,  the  inventor  proposes 
"  collodiuni  solution,"  or  a  4  per  cent,  solution  of  india- 
rubber  in  benzine,  or  the  following  mixture  ; — I.OOn  parts 
of  water,  225  parts  of  gelatin,  7.5  parts  of  animal  gluten, 
22  parts  of  oxalic  acid,  ^  part  of  chrome  aluiu,  and  S  parts 
of  acetic  acid. — \V.  C.  H. 


■  IX.-BUILDINa  MATERIALS,  CLAYS, 
MORTARS  AND  CEMENTS. 

.  BrichiLOrk  :  Vestniction  of ,  bii  Alkali  Sulpluiles. 

A.  Cajo.     Thonind.-Zeit.,  26,  [12],  115—117. 

A  SCMBER  of  cases  are  reported  by  the  author,  partly  from 
his  own  observation  and  partly  communicated  by  others, 
of  destruction  iiroduood  in  Italian  brickwork,  and  traceable 
to  the  presence  of  incrustations  of  alkali  sulphates  in  some 
instances  and  magnesium  sulphate  in  others.  In  certain 
of  the  cases,  a  portion  of  the  alkali  compounds  was  traced 
to  alkali  sulphides  in  the  clay,  and  a  further  quantity  to  the 
sulphur  in  the  lignite  used  for  heating  the  kilns.  lu  view  of 
these  circumstances,  it  is  considered  desirable  to  lay  down  a 
maximum  limit  (or  the  presence  of  such  impurities  in  bricks, 
aud  to  reject  all  shoiving  excess  over  this  limit.  The  author 
found  the  Brard  test  a  suitable  method  for  ascertaining  the 
resistance  of  brick-earth  to  the  sulphates  ;  aud  he  also  cites 
the  following  melhiids  recommended  by  the  chief  of  the 
Laboratory  of  Public  Works  at  the  Koyal  Koman  Academy. 

(1)  Determination  of  Sidphir  Trio.ride. — ;^bout  1  kilo, 
of  the  powdered  sample  of  brick  is  extracted  with  boiling 
distilled  water,  filtered,  and  the  solution  tested  in  the  usual 
manner. 

(2)  Direct  Test  for  the  Influence  nf  Sulphates. — Prismatic 
samples  of  the  brick,  about  6  x  6  x  12  cm.,  are  treated  in  a 
copper  vessel  with  a  saturated  solutionof  sodium  sulphate,  by 
boiling  for  half  an  hour,  and  are  then  exposed  to  a  current 
of  a'r  until  an  ineru.'station  appears.  This  is  repeated 
40  times,  after  which  the  residue  is  dried  at  100°  C.  and 
weighed.  The  results,  which  arc  expressed  in  percentages 
of  the  oiiginal  weight  of  the  prisms,  give  the  coefficient  of 
susceptibility  to  attack  by  sulphates. — C.  8. 

Cement;   Chemical  Decomposition  of ,  in  Sea  Water,     t 

H.  le  Chatelier.     Thonind.-Zeit.,  26,  [I  Ij,  105— 108. 

As  the  result  of   his  experiments,  the   author  expresses  a 
desire  that,  in  marine   constructions,  tests  should  be  made   j 
with  ferruginous  cements  containing  no  alumina,  and  that 
mixtures  of  Portland  cement  aud  pure  alumina  dehydrated 
at  G00°  C,  should   be   prepared   aud   tested.     Comparative 
lests  should   also  be  made   with   the  products   at  present 
cmp'oyed  in  marine  coustructions,  in  conjunction  with   the 
aforesaid  new  cemeutiug  agents.     Other  desiderata  are  the 
performance   of   experiments    with    blocks   submerged    in 
the  sea,  after  the  conditions  of  their  preparation  have  been   I 
accurately  determined,  especially  as  regards  the  porosity   i 
ixnd  peoetrability  of  the  mass.     Further  laboratory  experi-   ' 
mtnts  should  be  made,  according  to  the  Vicat  method,  with 
cements  mixed  to  normal  consistence  and  with   50  p?r  cent, 
of  water,  with  or  without  the  cementing   material  having 
been  previou-'ly  ground  to  fine  powder. — C.  S. 


Clai/ ;  Rational  Analysis  of .    A.  Sabeck. 

See  under  XXIII.,  page  420. 

Englisu  Patent. 

C'tmeni ;  Manufacture  of .     J.  Steiger,  London. 

Eng.  Pat.  4657,  March  5,  1901. 

The  claims  are  for  "the  manufacture  of  a  silicated  mag- 
nesia cement  in  dry  form,  by  mixing  a  concentrated  hot 
solution  of  magnesium  chloride  with  a  powdered  silicious 
material,"  as  slag,  trass,  Puzzuolana  earth,  &c.,  "  heating  the 
mixture  to  and  above  ISO'  C,  reducing  the  mass  to  a  dry 
powder  by  continued  heating  and  adding  calcined  mag- 
nesite."— W.  C.  IT. 


X.-METALLURGr. 

Silfcr  ;  Presence  of  Tellurium  in  Ingots  oj' American . 

('.  Vincent.  Bull.  .Soc.  Chim.,  27,  Jan.  L'O,  1902,  23 — 24. 
The  author  has  proved  that  the  bad  and  hard  qualities  of 
some  .'Vmerieau  high  standard  silver  is  due  to  telluriuui,  and 
not,  as  was  at  first  supposed,  to  selenium.  Oti  melting  the 
metal  two  or  three  times  with  5  per  cent,  of  nitrate  of 
potash,  it  resumed  its  normal  malleability.  On  extracting 
the  scoria  with  hot  water,  filtering,  acidifying  with  hydro- 
chloric acid,  evapor.ning  to  dryness,  and  re-dissolving  in 
water,  the  filtered  solution  gave  a  greyish  precipitate  with 
j  bisulphite  of  sodium  and  hydrochloric  acid.  The  precipitate 
'  was  practically  pure  telluriuiu  with  a  mere  trace  of  selenium, 
and  gave  thi!  characteristic  violet  coloration  with  hot 
concent-ated  sulphuric  acid,  and  also  the  anhvdride  when 
heated  m  an  open  tube. — A.  W. 

(Cyanide  SoluCinns  ;  N'oles  on  .     T.  L.  Carter. 

Eng.  and  Mining  .1.,  1902,  73,  [7],  237. 
TuE  author  considers  that  for  practical  work,  the  gold 
i  onteut  of  cyanide  solutions  can  he  determined  rapidly  and 
with  sufficient  accuracy  by  the  nitrate  of  silver  method.  If 
the  solution  he  strong  in  cyanide,  it  is  best  to  add  suffi- 
cient sulphuric  acid  to  obtain  a  convenient  precipitate  upou 
adding  the  silver  nitrii'e  solution.  The  addition  of  silver 
nitrate  is  continued  till  a  precipit.ate  is  no  longer  produced, 
the  precipitate  filtered  off  on  a  strong  filter  paper ;  the  latter 
is  rolled  up  and  scorified  with  a  sufficient  amount  of  lead, 
riie  le.ad  button  is  cu])elled,  the  resulting  bead  carefully 
parted,  and  the  gold  residue  weighed. 

The  author  also  refers  to  the  saving  effected  in  the 
eonsumptiou  of  cyanide  by  working  with  alkaline  solutions. 
It  is  stated  tijat  the  best  method  is  to  work  so  that  tho 
tailiugs  are  always  slightly  alkaline. — A.  S. 

English   Patents. 

Steel  and  Ingot  Iron  ;  Manufacture  of .    A.  Hickman, 

Wolverhampton,    and     \V.    Hutchinson,    Uilston.      Eng. 
I'at.  6322,  Slarch  26,  1901. 

Phosphate  of  lime  or  of  aluminium,  or  a  mixture  of  both, 
is  added  to  the  molten  pig-iron  in  a  cupola  or  ladle,  &c., 
whereby  the  amount  of  silicon  normally  in  the  metal  is 
reduce:!,  and  the  amount  of  phosphorus  increased.  Tho 
addition  is  preferably  made  in  a  mi.xer  vessel,  or  furnace, 
lined  witb  basic  material. — .\.  W. 

Steel ;  Manufacture  of .     V.  Fattelaj-,  St.  Etienne, 

France.     Eng."  Pat.  7568,  April  12,  1901. 

In  the  manufacture  .and  composition  of  steel,  refractory 
substances,  such  as  tungsten,  chromium,  titanium,  &c.,  either 
alone  or  mixed,  are  introduced  with  graphite  into  the  steel. 
In  the  example  given,  the  proportions,  which,  however,  mav 
he  varied,  are  :  iron  73 '4  ]ier  cent.,  tungsten  15,  chromium 
8,  titanium  2,  graphite  carhon  1,  and  carbon  0-6  perccut. 
The  process  of  manufacture  may  also  vary,  but  preferably 
the  refractory  elemeuts  are  first  melted  into  a  ferro  mass, 
which  is  then  cast,  broken  up,  and  mixed  with  the  necessary- 
proportion  of  iron,  the  wholo  being  re-fused  to  obtain  the 
final  metal. — A.  W. 


410 


JOTJENAL  GP  THE  SOCIETY  OP  CHEMICAL  INDUSTRY.  [March  31. 1902. 


Steels    Process    of  Manufacturing H.   Johnson, 

UruDSwiok,  and  G.  W.  Frier,  Glenferne,  liolli  in 
Australia.  Eng.  Pat.  22,730,  Nov.  11,  1901. 
Thf  claims  are  for  the  combination  of  a  cupola  or  blast 
fumace  having  a  trapped  outlet  for  the  metal,  a  refinery 
or  converter,  a  feed-metal  heating  furnace,  and  a  grader  or 
regenerating  furnace,  these  working  as  a  whole  or  ui  parts 
for  the  production  of  steel,  and  arranged  according  to  the 
aecompLinying  sectional  plan.     Vertically,  the  levels  of  the 


X/  /# 


T,4- 


parts  vary,  so  that  the  metal  runs  from  the  cupola  A  to  the 
converter  B,  and  thence  to  the  open-heirth  furnace  D. 
The  cupola  is  provided  with  a  siphon  trap  A=,  through 
which  the  metal  only  can  run  into  the  channel.  A',  leiiding 
to  the  converter,  where  it  is  blown  by  a  blast  through 
tuyeres,  V\  supplied  by  6'.  Thence  the  inetal  is  tapped  and 
run  through  the  channel  U'  to  the  usual  regenerative 
furnace  D.  In  connection  with  the  converter  is  a  feed- 
metal  heating  furnace  C,  which  is  provided  with  charging 
doors  C  ami  C-,  and  through  which  the  products  of  com- 
bustion from  the  channel  B^  connected  with  the  converter, 
pass  on  their  way  to  the  outlet  tlue  C-'  into  the  stack  C''. 

Manganese  Steel  and  other  Metals ;  Furnaces  or  Apparatus 

for  Treating ,    for   Tniighening  and  other  Purposes. 

"K.  a.  Hadfield,  Sheffield.  From  11.  D.  Ilibbard,  North 
Plainfield,New  Jersey,  U.S.A.  Eng.  Tat.  4917,  March  8, 
1901.  i 

A  HEATi-NG  apparatus  is  arranged  as  an  elongated  chamber  \ 
heated  from  wiihout,  and  which  may  be  converted  into  a 
series  of  consecutive  heating  zones,  having  temperatures 
increasing  gradually,  by  meaus  of  movable  ij.artitlcui'i.  The 
chamber  has  also  a  movable  bottom  carrying  the  articles 
to  be  treated,  and  consisting  of  uniittached,  but  closely 
adjoined  sections,  which  arc  made  to  move  through  the 
furnace  by  means  of  rails  and  antifriction  devices.  The 
articles  to  be  treated  are  placed  on  this  bottom,  and  moved 
on  through  the  series  without  coming  into  contact  with  the 
products  of  combustion.  Finally,  the  articles  are  withdrawn 
from  the  hottest  zone  and  plunged  into  a  cooling  bath. 

—J.  H.  C. 

Steel   Projcettles ;    Mantfaoture   or   Prodnction    nf   Har- 

drniil ,  and   other  Hardened  Sli'il  Arliehs.     1!.  A. 

Hadfield,  Sheffield.     Eng.  Pat.  fiOS9,  March  :i2,  1901. 

T'liE  projectile  or  other  steel  article  is  hardened  by  heating 
it  to  a  high  temperature,  900°  C.  or  more,  and  subsequently 
cooling  the  same  by  the  direct  action  of  a  blast  or  current, 
or  blasts  or  currents,  of  air.      Cast  projectiles   may  be 


annealed  before  the  above  treatment,  which  is  claimed  for 
use  in  conjunction  with  steel  articles  produced  in  accordance 
with  English  patents  •.'7,7.')3,  1897,  and  6090,  1901.— A.  W. 

ProjertUes  :  Manufacture  of .     R.  A.  Hadfield, 

Slieffield.     Eng.  VAt.  6091,  March  -li,  1901. 

In  the  hardening  of  the  point,  or  of  the  point  and  shoulder 
or  of  the  point,  shoulder,  and  a  portion  of  ihe  body,  the 
use  is  claimed  of  an  internally  applied  pyrometer  so  as  to 
observe  the  temperature  of  the  interior  of  the  projectile  and 
to  control  the  heating.  The  coil  of  the 
pyrometer  is  placed  in  the  interior  of  the 
projectile,  Avhich  is  then  heated  and  treated 
according  to  the  English  patents  3543, 
1898,  and  6089,  1901.  (See  foregoing 
abstract.) — A.  W. 

Zinc  Ores;   Treatment  of 

Taquet,  Argenteuil,  France. 

493,  Jan.  8,  1901. 

The  process  consists  of  the  production,  in 

one  operation,  of  metallic  zinc  and  alkaline 

earth  sulphides  by  distilling,  in  zinc  fur- 

'  naccs  and  in   the   presence  of  carbon,  the 

compounds  of  zinc  composed  of  oxide  of 

zinc  and  the  sulphate  of  an  alkaline  earth. 

The  latter  are  produced  by  precipitating  the  mixed  solutions 

of  chloride  and  sulphate  of  zinc  with  lime,  baryta,  or  strontia. 

—A.  W. 

AUni/s ;    Manufacture   and    Treatment    of   .       C.    A. 

Keller,  Paris."  Eng.  Pat.  24,235,  Nov.  28,  1901.  (Under 
Internat.  Conv.) 
The  alloys  are  made  by  fusing  the  component  metals  in 
separate  electric  furnaces,  and  afterwards  running  a  com- 
ponent metal  or  metals  into  the  electric  furnace  in  which 
the  fusion  of  the  other  component  or  components  is  being 
effected.  Alloys  can  also  be  enriched  in  this  manner,  the 
molten  alloy  from  one  furnace  being  ruu  into  the  molten 
mass  of  enrieh-ing  material  .and  curbon,  in  suitable  proportion, 
in  another,  the  results  being  htunogeneity,  high  percentage 
of  enriching  metal,  and  low  percentage  of  impurities.  Thus, 
a  high  ferro-silicou  is  made  fnim  a  low  one  by  pouring  it 
into  a  molten  mass  t>f  silica  and  carbon  in  definite  proportions. 
Ferro-chrome,  ferro-tungsten,  &c.,  can  he  similarly  enriched 
in  chromium,  tungsten.  Sea. — .V,  W, 

Metals  from  Sulphide  Ores ;  Solution  to   be  used  in,  and 

Process   for   the    Sepatafion    of  .      C    V.    Pfrtter, 

Victoria.  Eng.  Pat.  1146,  Jan.  15,  1902. 
Dilute  acid,  i)referably  sulphuric,  is  applied  to  the  crushed 
ore,  which  has  been  placed  in  a  vat  or  other  suitable  vessel 
provided  with  stirrers.  Heat  is  then  applied  until  the 
metals  rise  upwards  from  the  bottom  of  the  vat  and  float 
on  the  surface  of  the  liquid.  They  may  be  withdrawn  by 
an  automatx  flow  or  by  skimming,  and  reserved  for 
separate  treatment  by  any  convecient  process.  The  residue 
contains  any  gold  or  silver  present  in  the  ore,  and  may  be 
further  treated  by  cyanide  or  other  means.  The  acid 
required  varies  from  1  to  10  per  ceut.  of  (he  water 
employed,  and  it  may  be  applied  in  successive  portions. 
About  250  galls,  of  solution  are  required  for  each  ton  of 
ore,  but  it  mav  be  used  over  and  over  again  in  most  cases. 

—J.  H.  C. 
Ore  or  Fuel ;  Manufacture  of  Artificial  Blocks  of  . 

L.  Yousbasheff,  St.  Petersburg.     Eng.  Pat.  3671,  Feb.  20, 

1901. 
Ore  materjal  is  crushed,  mixed  with  hydraulic  cement,  and 
moistened.     Fuel  material,  such  as  fine  coal,  is  mixed  with 
mineral  oil  and  hydraulic  cement.     In  each  case  the  pre- 
pared material  is  then  ])ressed  into  blocks  of  suitable  shape. 

— I.  H.  C. 

ISrazinq  ;    Flu.r  for ■.     (J.  Uuth,  London.     From 

F.  Pich,  Berlin".     Eng.  Pat.  26,379,  Dec.  24,  1901. 
PHOsriionic  acid  in  a  combined  form,  such  as  will  permit  it 
1    to  be  set  free  at  the  temperature  of  brazing,  is  used.     For 
instance,  the  flux  may  consist  of  a  lui.xture  of  sodium  phos- 
phate and  boric  acid,  or  of  sodium  phosphate  and  siiica. 
1  — E.  1^. 
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Cyaniding ;  Agilaliiiii    Machine  for   .      G. 

jiiu.,  Los  Angelus,  ( 'iilifornia,  U.S.A.     U.S.  Pat. 


Muffles    or     Furnaces     for     Annealing ;     Improvements 

in  .     A.   Smallwood,   Coventry.    Eng.   Pat.   iWJ'-h 

Feb.  26,  1901. 
The  arrangement  consists  of  a  fire-grate,  a  combustion 
chamber,  and  a  heatin;;  chamber.  The  hitter  consists  of  au 
inchned  tube  or  arch,  with  passages  for  the  hot  gases  and 
baffles  suitably  arranged  around  it.  Tlie  fire-grate  is  some- 
times mounted  on  wheels  or  rollers,  and  the  healing  chamber 
may  be  extended  beyond  the  ilues,  and  separated  by  an 
intermediate  door,  so  as  to  form  a  cooling  chamber. 

—J.  H.  C. 

Unitkd  States  Patents. 

G.   Rubsch, 

690,375, 

Dec.  AX,  1901. 

V  CYLINDRICAL  tank  having  a  conical  bottom  and  valved 
outlet,  fixed  in  a  wooden  frame,  has  a  heating  chamber, 
tiirmed  by  continuation  of  the  vertical  sides  of  the  tank 
downwards,  surrounding  the  conical  bottom,  into  which 
■■hamber,  steam  may  be  admitted.  A  rotary  pump  is  eeutrally 
disposed  in  the  tank,  to  the  upper  part  of  which,  above 
the  tank,  are  aflixed  a  conical  deflecting  plate  and, 
immediately  belo-,v,  a  conical  deflector,  the  periphery  of 
which  dips  a  I'.ttle  way  into  the  tank,  and  nearly  reaches 
its  inner  surface.  When  the  apparatus  is  charged  with 
the  pulp  to  be  tre.-ited  and  the  cyanide  solution,  the 
pump,  continuously  elevating  the  solution,  discharges  it 
upward  against  the  deflecting  plate,  h-om  which  it  flow.s 
over  the  deflector,  thereby  sxposing  much  surface  to  the 
atmosphere  (stated  to  be  advantageous)  and  returning  to 
the  tank,  the  process  being  continuous.  Should  free  gold 
be  present  in  the  ore,  it  is  made  into  a  thin  magma  with 
water  only  ;  the  deflector  is  coated  with  amalgamating 
plates,  and  the  process  conducted  us  described  until  the 
free  gold  is  taken  up.  The  plates  are  then  removed,  and 
cyanide  solution  is  added  for  continuation  of  the  process. 

— E.  S. 

Carbonaceous    Ores;    Process     of     Rcducini/ .      H. 

McKnight,    Pa.,   U.S.A.      U.S. '  Pat.    693,982,   J'^b.   25, 

1902. 
The  process  consists  of  heating  the  ores,  containing 
precious  metals  and  carbonates,  with  sulphur  until  the 
carbonates  are  converted  into  sulphur  compounds,  aud 
coutinuiug  the  heating  in  the  presence  of  a  haloid  salt  of  an 
alkali  or  alkaline  earth  ruetal  with  access  of  air,  whereby 
the  latter  metal  is  converted  into  a  non-volatile  sulphate, 
and  the  liberated  halogen  unites  with  the  precious  metal  to 
form  a  haloid  or  oxyhaloid  salt  of  the  same,  which  is  then 
separated  by  volatilisation. — A.  W. 

Alloy.     J.    S.    Wolfe   and   L.    K.   Englert,   both  of   West 
Catasauqua,  U.S.A.     U.S.  Pat.  694,2^4,  Eeb.  25,  1902. 

The  claims  are  for  a  composite  metal  and  the  process  of 
making  it,  which  consists  of  fusing  the  components  in 
approximately  the  proportions  by  weight  as  follows  :— 
Copper,  85  parts:  tin,  4  parts;  iron,  6  parts;  and  salt, 
5  parts. — A.  W. 

XI.-ELECTRO-CHEMISTEY  AND 
ELECTRO-METALLURai. 

(^.)— ELECTRO-CHEMISTRY. 

Lead  Accumulators  ;  Determination  of  Acetic  Acid 
in .     C.  Formenti. 

See  tinder  XXIII.,  page  427. 

English   Patents. 

Electric  Primari/  Batteries  [Constant  Current^.  C.  ."V. 
Hussey  and  S.  (!.  Clarke,  New  York.  Eng.  Pat.  4422, 
March  1,  1901. 

Thk  battery  consists  of  an  exterior  jar  containing  a  tubular 
carbon,  with  an  exterior  flange,  whirh   rests  on  the  rim  of 
the  cell.     The  upper  end  of  the  carbon  is  funnel-shaped,  aud 
the  lower  end  has  an  interior  flange,  which   supports  the   | 
exterior  flange  of  a  porous  cylinder  within  it.     A  zinc,  com-   I 
posed  of  an  upper  and  a  lower  ring,  connected  by  parallel 


bars  or  hangers,  and  witU  segmental  pieces  below  the  lower 
ring,  is  suspended  in  the  cylinder.  An  exciting  solution  is 
contained  in  the  jar,  and  a  practically  insoluble  oxidising 
salt  is  placed  between  the  carbon  and  the  porous  cylinder, 
in  such  a  manner  that  the  products  of  decomposition  can 
pass  off  and  collect  in  the  lower  part  of  the  jar.— G.  H.  B. 

Zinc  Chloride  for  Elcctrolt/tic  Purposes;  Treatment  of . 

J.  Swinburne,  London,  and  E.  A.  Ashcroft,  Milton.    Eng. 
Pat.  6857,  April  2,  1901. 

Zinc  is  reduced  from  the  fused  chloride  by  electrolysis,  after 
the  zinc  chloride  has  been  dehydrated  and  purified  by  a 
preliminary  electrolysis. — G.  H.  R. 

Unitkd  States  Patent. 

Zinc  Element  for  Primnrij  Batteries.  [Jointed  Elec~ 
trode.]  H.  ,T.  lirewer,  Jiew  York.  U.S.  Pat.  091,089, 
Feb.  2.5,  1902. 

The  zinc  electrode  is  made  in  two  sections,  the  opposed 
ends  of  which  arc  united  electrically  by  a  coupling-piece  of 
conducting  materi;il,  aud  a  covering  of  insulating  material 
protects  the  joint.  Various  methods  of  jointing  and 
protecting  the  zinc  are  described.-  ~(i.  H.  R. 

( B.)— ELECTRO-METALLURGY. 

Iron    Alloys;     Electrical     Conductivity    and     Maynetic 

Properties  of .     W.  F.  Barrett,  W.  lirown,  and  R.  A. 

Iladfield.-    Electrician,  1903,  48,  [1240],  689—691. 

The  authors  have  examined  upwards  of  a  hundred  different 
alloys  of  iron. 

Electrical  Conductivity. — The  results  of  these  tests  have 
already  been  given  (see  this  .lournal,  1900,911).  In  all 
eases  annealing  was  found  to  diminish  the  specific  resistaneo 
of  the  alloys.  The  anomalous  conductivity  shown  by 
certain  specimens  of  manganese  steels  may  probably  be 
explained  by  the  fact  that  the  effect  of  heat  treatment 
on  the  alloys  of  iron  containing  a  large  perecutan-e  of 
manganese  is  different  from  that  |)rodnced  on  most  other 
steels.  The  slow  cooling  of  a  high  manganese  steel  hardens 
it,  whilst  rapid  cooling  softens  it. 

Magnetic  Properties.— In  manganese  steels,  a  sudden 
drop  in  the  permeability  and  a  corresponding  increase  of  the 
coercive  force  is  observed  when  the  amount  of  manganese 
present  rises  from  2,^-  to  4  per  cent.  When  the  quantity 
[iresent  reaches  7  or  8  per  cent.,  further  additions  have  ii 
much  less  efllect  on  the  magnetic  properties  of  the  alloy, 
which  becomes  practically  non-nuignetic  when  the  quantity 
of  manganese  rises  to  13  per  cent.  The  conductivity  of 
manganese  steels  decreases  rapidly  up  to  about  7  per  cent. 
Mn,  and  then  falls  very  slowly.  The  carbon  content  has 
a  considerable  influence  on  the  magnetic  properties  of 
manganese  steels.  When  the  amount  of  manganese  does 
not  exceed  3  or  4  per  cent.,  a  large  proportion  of  carbon 
injuriously  affects  the  magnetic  properties,  but  when  the 
qnaiitity  of  manganese  is  10  per  cent,  or  more,  incre;ise  of 
carbon  causes  an  improvement  of  the  magnetic  properties 
of  the  alloy.  In  this  connection,  it  is  interesting  to  note 
that  when  suddenly  quenched  from  a  bright  red  heat,  a 
low-manganese  steel  behaves  like  a  carbon  steel,  and  is 
hardened  ;  but  a  high-manganese  steel  so  treated,  is  not 
hardened,  but  is  rendered  tougher  and  less  hard;  slow 
cooling,  in  fact,  hardens  the  high-manganese  steels. 

With  nickel-iron  alloys,  it  was  found  that  an  alloy  with 
only  a  small  percentage  of  nickel  was  nearly  as  good, 
magnetically,  as  a  specimen  of  Lowinoor  iron,  but  the 
permeability  rapidly  decreased'  with  increase  of  nickel, 
until  about  20  per  cent,  was  present,  when  a  further 
increase  improved  the  permeability. 

A  composite  alloy  containing  chromium  and  aluminium 
is  worse  than  iron  or  mild  steel,  but  better  than  a  chrome 
steel.  Siliccm  behaves  similarly  to,  but  less  vigorously 
thau  aluminium,  caiisitig  an  improvement  in  the  ma<^]ietie 
properties.  Addition  of  chromium  to  nickel  steel  makes 
the  alloy  harder,  aud  injuriously  affects  its  mao-uetic 
properties.  With  tungsten  steel,  addition  of  a  small 
amount  of  chromium  has  practically  no  effect,  but  addition 
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of  manganese  causes  a  considerable  decrease  iu  the 
magnetic  permeability,  and  eventiiall.T  makes  the  alloy  non- 
magnetic. When  a  chromium-manganese  steel  or  a  12  per 
cen".  nickel  steel,  containing  2  per  cent,  of  chromium,  with 
high  carbon  is  annealed,  the  alloy  is  strongly  magnetic,  but 
when  nnannealed,  is  practically  non-nKignotie. 

Nim-Magnelic  Alloi/s  of  Iron. — .V  remarkable  magnetic 
change  is  produced  by  the  addition  of  a  comparatively  small 
quantity  of  another  element  to  certain  alloys  of  iron,  and  by 
this  means,  alloys  can  be  prepared  which  are  praL-tically 
non-magnetic  (see  Eng.  Pats.  IW'i  and  24,703  of  LSyC  ; 
Journak  1897,  444,  806). 

A!loi/s  of  Iron  more  Magnetic  Ihaii  the  Fiircst  Covi- 
nHrciiil  Iron. — Silicon-iron  and  aluminiiiiu-iron  alloys  are 
highly  pernie.lble,  and  have  very  low  hysteresis  with  high 
induction.  An  alloy  containing  24  per  cent,  of  silicon  or 
of  aluminium  is  the  most  remarkable  magjietically,  being 
better  than  the  best  and  purest  .Swedish  charcoal  iron.  In 
a  tield  of  2  units,  the  induction  K  of  12,001)  was  produced 
in  the  2}  per  cent,  aluminium-iron. — \.  S. 

Cerium  Metals  from  Fused  Salts  ;  Electrolytic   Production 

„f' the  .     W.  Muthmann,  H.    Hofer,  and   ]>.  Weiss. 

Aimalen,  1902,  320,  [2],  231—269. 
In  the  production  of  metals  from  their  fused  salts  by 
electrolysis,  the  temperature  must  be  high  enough  for  the 
separated  metal  to  fuse  together  at  once  into  a  regulus, 
and  electrical  heating  from  within  the  mass  is  the  only 
practicable  means  of  attaining  such  a  temperature.  'J  he 
authors  used  carbon  resistance  rods  to  etfeet  the  fusion,  the 
temperature  of  the  arc  being  much  too  high.'  The  elec- 
trolysis crucible  used  is  illusttated  in  Fig.  1.     It  was  made 

of  sheet  eop]ier,    1   mm. 


Fig.  1. 


tliick,  and  was  open 
above  and  below.  The 
cylindrical  tube  K,  of 
2'.")  cm.  internal  dia- 
meter, expanded  in  the 
upper  part  to  .)  cm.  dia- 
meter, forming  a  conical 
vessel  T,  which  was  sur- 
rounded by  a  jacketed 
space  ?/,  0*.5  cm.  across, 
('old  water  was  circu- 
lated through  the  jacket, 
causing  a  tliin  film  of 
solidified  material  toform 
all  over  the  walls  of  the 
crucible,  and  protecting 
the  copper  entirely  from 
the  molten  metal  and 
electrolyte.  The  cathode 
Kwas  surrounded  several 
times  with  asbestos  string  li,  and  thus  fastened  elastically  in 
the  tube  K.  The  cathode  K  and  anode  A,  of  which  the  former 
was  always  the  thinner,  consisted  of  |mre,  homogeneous 
are-iump  carbons,  which,  though  often  troublesome  on 
account  of  cracks,  were  the  best  electrodes  obtainable.  No 
formation  of  carbides  was  observed.  Using  iron  electrodes, 
the  products  were  always  contaminated  witli  iron.  The 
incandeecence  rod  W,  about  3  mm.  thick  and  2('  mm.  long, 
was  held  between  the  electrodes  simply  by  the  dnwnward 
pressure  of  A.  The  upper  end  of  the  cathode  was  about 
1-5  em.  above  the  asbestos  wihpi>ing.  The  apparatus  was 
mounted  on  a  stand  in  such  a  manner  that  the  anode  could 
be  readily  raised  or  lowered  as  requireil. 

In  a  preliminary  trial  of  the  apparatus  with  cryolite,  a 
current  of  40  ami>eres  and  10  —  12  volts  was  used.  The 
cryolite  was  added  gradually  till  the  crucible  was  full  of 
the  clear  molten  substance,  the  cooling  water  flowing  away 
at  a  tempeniture  of  2.'j' — 30'  C  The  resistance  rod  W  was 
then  removed  by  means  of  a  carbon  rod,  whereupon  elec- 
trolysis began,  the  heat  generated  by  the  passing  of  the 
current  being  enough  to  keep  the  electrolyte  molten.  The 
anode  was  gradually^  raised,  to  prevent  short-f.'ircuitiug 
with  the  accumulating  metal,  until  it  was  all  but  lifted  out 
of  the  melt ;  the  current  was  then  stopped,  and,  after 
cooling,  the  mass  was  rtmoved  from  the  crucible  by 
pressing  lightly  on  the  cathode.  Using  (M-yolite  free  from 
silica,  a  button  of  pure  aluuiiuiuiu,  weighing  'J — 10  grms., 


was  obtained  in  three  hours.    Lead  chloride  was  electrolysed 
very  readily  in  the   apparatus,  yielding  2.5 — 30   grms.  off 
metallic  lead  in  a  quarter  of  an  hour. 

Production  of  Metallic  Cerium.  —  Anhydrous  cerium 
chloride.  CeC'lj,  was  used.  With  the  apparatus  as  in  Fig.  1, 
the  yiel.l  of  metal  was  unsatisfactory  :  owing  to  the  good 
conductivity  of  fused  cerium  chloride  at  comparatively  low 
temperatures  and  to  the  considerable  cooling  effect  of  the 
water  in  the  neighbourhood  of  the  cathode,  the  electrolyte 
•  gradually  solidified  round  the  latter,  enclosing  the  metallic 
cerium,  which  was  liberated  in  the  non-moltrn  condition. 
I  'I  his  trouble  was  overcome  by  raising  the  temperature  iu 
I  the  nelghhonrhood  of  the  cathode.  The  apparatus  shown 
I  in  Fig.  2  was  used,  in  which  the  water  jacket  was  reduced 
by  one  half,  and  the  cathode  was  so  thin  (9  mm.)  that  the 
current  kept  it  at  a  red  heat.  The  packing  of  asbestos 
paper  .v  and  string  li  ju'evenred  the  too  rapid  combustion  of 
I  the  carbon.  The  fir^t  jtnrtions  of  the  hygrosctqiic  cerium 
I  chloride  introduced  into  (he  crucilrle  were  fused  as  quickly 
as  possible,  being  covered  with  auhydrous  potassium  sodium 
chloride  to  prevent  the  absorption  of  moisture.  .\  current 
of  30 — 40  amperes  at  12 — 15  volts  was  used,  the  experi- 
ments lasting  about  two  hours,  before  the  cathode  had 
burned  out.  The  yield  was  23  to  29  grms.  of  iron-grey 
metallic  cerium,  containing  99 '92  per  cent,  of  Ce.  The 
metal  can  be  cut  with  a  knife,  but  is  considerably  harder 
than  lead.  Its  sp.  gr.  was  6-78().  When  clean  and  dr\ , 
it  is  little  attacked  in  the  air,  and  retains  its  metallic  glance 
for  hours  ;  but  on  touching  it  with  the  moist  hand,  a  black 
film  of  oxide  forms  immediately.  It  is  slowly  attacked  by 
cold,  more  quickly  by  hot  water,  evolving  hydrogen,  and  is 
quickly  dissolved  by  dilute  acids.  In  nitric  aeid  it  becoiucs 
coated  with  brownish  eerie  hydrate,  the  proportion  of 
water  in  the  b^'diate  varying  with  the  concentration  of  the 
acid. 

Production  of  Metallic  JS'eodymium. — The  apparatus 
shown  in  Fig.  2  was  used,  pure  neodymium  chloride, 
obtained  as  described  below,  being  fused  in  it  by  means  of 

a  current  of  40  am- 


Fig.  2. 


peres  and  15  volt^-'. 
Neodymium  ehloride 
melts  more  readily 
and  is  a  better  con- 
ductor than  cerium 
chloride ;  moreover, 
the  liberated  metal 
has  a  higher  melting 
point  than  cerium. 
After  removing  the 
incandescence  rod, 
therefore,  it  was  ne- 
cessary to  reduce  the 
conductivity  of  the 
electrolyte,  and  this 
was  effected  by  add- 
ing barium  chloride 
from  time  to  tinre, 
in  quantities  of  about 
0  •  ."i  grm.  Thi5;  caused 
a  great  rise  of  tempe- 
rature, the  current 
shoning  35  amperes 
arrd  25  volts,  .\fter 
2'.  hours  a  yield  of 
14-5grrrrs.  of  irretallie 
ireodymium  \\as  ob- 
tained. The  metal 
d'ffers  from  cerium 
in  boirrg  silver  white, 
harder',  irror'e  readily 
oxidisr'd  irt  the  air, 
iiirri  of  higher  melting 
point.  It  is  drrctile.  At  its  meltiirg  poirrt  it  attacks  porcelain, 
foruiing  a  silieide.  Alrrrost  all  acids,  irreludirrg  corrcetrtrated 
apd  fuming  nitric  acid,  dissolve  it.  !<(  )H  soJtrtion  docs  not 
attack  it.  It  forms  a  tribromide  with  biourine,  and  combines 
with  iodine  orrly  when  heated. 

l\y  electrolysirrg  mixtures  of  the  rare   earth   chlorides, 
and  of  these   with  lead  chloride,  alloys  of  the  metals  were 
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obtaineil ;  nnil  on  ilis'olviiis  the  eurtlis  in   fused  erjolitc, 
electrolysis  yielded  alloys  of  the  luetals  with  aUiminium. 

The  authors  describe  a  modified  apparatus,  suitable  for 
dealing  with  larger  quantities  of  materials — up  to  over 
1  kilo,  of  the  chlorides.  The  crucible  is  oval,  instead  of 
circular,  in  section,  anl  has  a  water  jacket  all  over.  Two 
parallel,  horizontal  resistance  rods,  held  between  correspond- 
ing carbon  conductors,  are  arranged  in  the  crucible, 
on  opposite  sides  of  the  cathoile.  These  resistances  are 
provided  solely  for  heating,  and  not  for  electrolytic 
purposes,  and  are,  therefore,  sujifdied  with  an  alternating 
current.  Several  successful  e.'iperiments  with  this  apparatus 
are  detailed.  The  value  of  barium  chloride,  as  a  means 
of  varying  the  voltage  and  strenglh  of  current,  is 
emphasised.     Xo  barium  passes  into  the  metallic  products. 

The  pure  XdCf,  used  in  the  abnve  experiments  was 
prepared  b)'  dissolving  the  o.tide  in  hydrochloric  acid  and 
evaporating  to  dryness  after  addition  of  ammonium  chloride, 
the  ammonium  chloride  being  then  expelled  by  genlly 
igniting  the  jiroduct  in  a  platinum  capsule,  with  constant 
stirring.  From  eerie  oxide,  either  pure  or  containing  the 
usual  small  amount  of  phosphoric  acid,  pure  cerium  chlorine 
can  only  be  obtained  by  troublesome  and  roundabout 
methods.  The  process  devised  by  the  author.s  consisted 
in  first  conversing  the  oxide,  containing  some  phosphate, 
into  carbide,  CeC,  by  fusing  it  in  admixtun'  with  carbon 
in  a  graphite  crucible  by  means  of  a  current  of  110  amperes 
and  31)  volts,  the  anode,  which  was  vertically  adjustable, 
consisting  of  carbon,  and  the  crucible  itself  serving  as  the 
cathode.  The  carbide  obtained  was  then  dissolved  in  a 
minimum  quantity  of  hydrochloric  acid,  when  any  phos- 
phorus present  was  expelled  as  pbosphoretted  hydrogen, 
not  a  tiace  of  phosphoric  acid  being  found  in  the  solution. 
The  combustible  gas  evolved  consisted  of  acetylene,  84  per 
cent.,  and  ethylene,  16  per  cent.  A  small  amount  of  irou, 
derived  from  the  carbon  and  the  crucible  employed  during 
the  fusion,  was  removed  by  first  oxidising  the  solution  by 
means  of  bromine  and  then  cautiously  adding  dilute 
ammonia  to  the  neutralised  solution  until  a  filtered  test 
portion  showed  iron  to  be  absent.  The  liquid  was  then 
evaporated,  with  the  addition  of  ammonium  chloride,  the 
residue  dried,  ignited  gently  in  a  platinum  capsule,  with 
constant  stirring,  and  the  extremely  hygroscopic  CeClj 
obtained  was  preserved  in  stoppered  flasks  provided  with 
tubes  of  phosphorus  pento.xide. — H.  B. 

United  Statics  Patent. 

Etectro-deposilion  ;  Process    nf  forminij    Bodies   by  

[^Metal  Matrix.]     C  Steinweg.    Liidenseheid,  Germany. 
U.S.  Pat.  093,018,  Feb.  1902. 

See  Eng.  Pat.  13,3G3,  1901  ;  this  Jouruil,  1901,  908. 

— G.  H.  R. 

XII.-FATS,  OILS,  AND  SOAP. 

Tar  ric  Acid ;    Cotistitnlion   of .      Arnaud.      Comptes 

Kend.,  134,  [8],  473—475. 

When  this  acid  (this  Journal,  1892,  G19)  is  oxidised,  either 
by  alkaline  potassium  [lermanganate  or  by  nitric  acid,  it 
yields  adipic  acid  and  lauric  acid,  according  to  the  equation 
CihHjoOj  +  lljO  -t-  3f)  =  CoH,„0.,  +  Ci.HjjOj-  Hence  it  con- 
tains an  acetylenic  linking  between  the  twelfth  and  thiitetnth 
carbon  atoms,  as  shown  by  the  formula — 

CH3.CCII.,),„.C:C.(CH,y,.C0.,II. 

—.J.  T.  D. 

Seeswax  ;  Deterniiiiatioii  of  Resin  in .     F,  Jean. 

See  under  XXIII.,  pnye  428. 

English   Patents. 

Oils,   Vegetable ;  Separating   ,  from    Ground    Seeds. 

J.    Rank  and   W.   Trantom,  Hull.       Eng.   Pat.    16,483, 
Aug.  16,  1901. 

The  mass  of  oil  and  seeds  exuding  from  between  the  pressing 
plates  during  the  crushing  of  the  seeds  is  passed  through  a 
centrifugal  machine  so  as  to  separate  the  oil,  and  the 
residue  returned  to  the  kettle.  It  is  stated  that  an 
increased  yield  of  oil  is  thus  obtained. — C.  A.  M. 


Oil  from   Fish  ;  \  Process   and   Apparatus  for    Extracting 

;    and     oLtainiug     Dried     Hesidues    serving     as 

"  Guano."       F.    V.    .Speltie,    Amsterdam.      Eng.    Pat. 
2.\4:!5,  Dec.  13,  1901. 

In  this  process  the  fish  is  cut  up  and  heated  in  direct 
contact  with  steam  under  pressure  in  a  closed  vessel  whilst 
continually  agitated.  The  mass  is  then  transferred  by 
means  of  the  pressure  to  another  closed  vessel,  where  it 
separates  into  an  oily  layer,  an  aqueous  layer,  and  the 
solid  fish  paste.  Hy  admitting  water  into  the  vessel  below 
the  oily  layer,  the  latter  is  forced  up  into  a  receivtr.  The 
aqueous  layer  and  added  water  can  then  be  drawn  off, 
the  last  portions  in  and  above  the  fish  paste  being  forced 
by  steam  pressure  through  a  filtering  surface.  Finallv  the 
[laste  is  dried  by  passing  it  through  a  hot  conveyor,  where 
it  meets  a  current  of  hot  air. 

Separate  claims  are  made  for  various  mechanical 
appliances  in  connection  with  this  process. — C  A.  JNI. 

Oil  and  Water ;  Device  fur  Separating  Liquids  of  Different 

Densities,  such  us .     E.    Pravicha    and   E.    Duuillet, 

ha  Garenne-Colorabes,  France.   Eng.  Pat.  30,470,  Oct.  l->, 
!        1901. 

One  type  of  apparatus  claimed  consists  of  a  cylindrical  or 
prismatical  vessel,  into  which  the  mixture  of  oil  and  water 
is  pumped.  The  water,  on  separating,  is  forced  through  an 
internal  lube,  which  has  its  opening  towards  the  bottom, 
and  deliver.s  the  water  into  the  upper  part  of  a  second 
receptacle,  whence  it  escapes  by  means  of  a  similar  tube. 
The  oil  passes  through  a  tube  at  the  top  of  the  first 
receptacle. 

(  laim  is  also  made  for  a  device,  especially  adapted  for 
steamers,  for  effecting  the  .separation  without  pressure,  the 
mixture  being  pumped  in  and  the  overflow  pipe  placed  in 
the  centre  of  the  surface  of  the  liquid,  with  its  opening 
made  to  oscillate  so  as  to  correspond  with  the  movements  of 
the  liquid.— C.  A.M. 

Train  Oil  :  Method  for  obtaining  Odourless  Product  from 

,as  a  .Substitute  for  Tallow.     G.  Sandberg,  Moscow. 

Eng.  Pat.  393,  Jan.  6,  190i;. 

TuE  oil  is  treated  with  nitrous  and  sulphuric  acids  at  a 
temperature  not  exceeding  60'  C,  or  with  sulphuric  acid 
at  a  temperature  preferably  above  60'  C.  It  is  stated  that 
in  this  way  the glycerides  are  decomposed  into  free  "  sebacic 
acids  "  and  glyeeiiu,  whilst  the  oleic  acid  yields  sulpho- 
hydroxystearic  acids.  The  product,  v/hich  is  free  from 
all  disagreeable  odour,  can  replace  tallow  in  the  manufacture 
of  hard  soap  and  candles,  and  possesses  the  advantage  of 
tot  becoming  rancid. — C.  A.  M. 

Soap-itaiiiping  Marhincri/.  C.  J.  D.  Dodwi  II,  Liverpool, 
and  R.  Uodwcll,  Rock  Ferry.  Eng.  Pat.  5544,  March  16, 
1901. 

In  this  iuventioii,  the  soap  tablets  are  carried  by  means 
of  a  band  into  position  beneath  an  endless  running  chain, 
provided  with  projections  at  intervals,  by  means  of  which, 
each  soap  tablet  is  in  tnrn  conveyed  towards  revolving  drums 
carrying  the  dies.  The  feeding  chain  is  driven  through  an 
intermediate  shaft  by  means  of  a  chain  or  otherwise,  whilst 
a  spring  pressure  plate  delays  the  delivery  of  the  first  tablet 
until  it  has  been  forced  into  position.  In  order  to  obtain  a 
better  impression,  vent  holes  are  provided  in  the  dies  to 
allow  the  excess  of  soap  or  air  to  escape. — C.  A.  M. 

Oil  and  Fat  from  Wool,  Hair,  Bristles,  ^c. ;  Process  and 

Apparatus  for  Cleansing,  Scouring,  or  Kcmoving  . 

A.  15orn.     Eng.  Pat.  ■.'4,856,  1901. 

See  under  V.,  page  405. 

United  States  P.itent. 

Grease-containing  Material ;   Treating .   J.  J.  Seldnel', 

Baltimore,  U.S.A.     U  S.  Pat.  692,922,  Feb.  II,  1902. 

Claim  is  mide  for  a  '-method  of  treating  animal  or 
vegetable  material  to  extract  oil  or  grease  from  it,  which 
consists  in  heating  the  material  to  expel  liquid  therefrom. 
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separating  out  from  said  liquid  the  oil  and  grouse  llierein, 
and  returning  the  remaining  liquid  to  the  materi;i1  under 
treatment  to  serve  as  a  vehicle  for  conveying  further  oil 
and  grease  from  said  material." — C.  A.  M. 

XIII.-PIGMENTS.  PAINTS;  RESINS, 
VARNISHES;  INDIA-RUBBER,  Etc. 

(. I.) —PIGMENTS,  PAINTS. 

United  States  Patents. 

White  Lead ;  Process  uf  Maruifaclnring .     F.  .1,  C'or- 

bett,  Praban,   Victoria,  Australia.     U.S.   Pat.   6'.U,138, 

Feb.  25,  1902. 
In  this  specification  the  inventor  describes  a  process  of 
making  white  lead  in  the  apparatus  claimed  in  Eng.  Pat. 
11,3.37,  1901  (this  .Tournal,  1902,  356).  The  "solvent 
liquiil  "  therein  mentioned  consists  of  from  30  to  90  per 
cent,  of  "aldehyde"  mixed  with  from  70  to  10  per  cent,  of 
commercial  35  per  cent,  acetic  acid.  If,  however,  only 
30  per  cent,  of  .ildehyde  is  used,  part  of  the  balance  is  made 
up  with  water.     See  following  abstract — F.  H.  L. 

While     Lead;      Apparaliis    for      Manufarlnriny    . 

F.    J.  Corhett,  South   Yarra,  Victoria,    Australia.     U.S. 
Pat.  694,139,  Feb.  25,  1902.    See  Eng.  Pat.  1 1,337,  1901  ; 
this  .Tournal,  1902,  35f>. 
The  aldehyde  emidoyed  is  specified  as  acctaldebvde. 

— F.  II.  L. 

Paint-Oil.     E.  K.  Zingg,  Xew  York.     U.S.  Pat.  694,085, 
Feb.  25,  1902. 

The  paint-oil  claimed  is  a  substitute  for  linseed  oil,  and 
consists  of  "  a  gum  mixture,"  42  parts  ;  boiled  linseed  oil, 
25  parts  :  petroleum  (sp.  gr.  0-757),  33  parts.  The  "  gum 
mixture"  is  prepiired  by  dissolving  l'7grms.  of  sodium 
carbonate  in  25  or  50  c.c.  of  water,  adding  100  grms.  of 
colophony,  and  evaporating  the  whole  to  dryness  at  a 
temperature  not  exceeding  38"  C. — F.  H.  L. 

(B.)— EESINS,  VARNISHES. 

English  Patent. 

Polish  fur  Leather,  Linoleum,  and  other  Materials ;  and 
Method  of  Producing  Same.  J.  Lorenz,  Eger,  Austria. 
Eng.  Pat.  8270,  April  22,  1901. 

Equal  parts  of  Carnauba  wax,  paraffin,  ceresin,  and  stearine 
are  melted  together,  cooled,  powdered,  and  dissolved  in 
alcohol  or  turpentine.  For  certain  purposes  shellac  or  other 
resia  may  be  added,  .and  the  ceresin  and  ste.arine  may  be 
replaced  by  Japan  was. — F.  H.  L. 

(C.)-INDIA-1IUBBEI{,  &c. 

Iiidia-Ituhber  and   Gutta-Percha  :   Methods  of  Extracting 

•,  li;i  Solrenis  or  Mechanical  Treatment,    il.  Gerber. 

Monit..Scient.,  March  1902,  16,  161—170. 
In  the  first  part  of  this  paper,  the  imports  of  rubber  to 
some  of  the  leading  markets  for  the  last  eight  years  and 
the  exports  from  several  of  the  chief  areas  of  production, 
are  recorded,  in  order  to  show  the  magnitude  of  the 
industry.  A  brief  account  follows  of  the  steps  being  taken 
by  various  Governments  to  meet  the  present  deficit  in  the 
supply  of  raw  material  and  of  their  efforts  to  promote 
artificial  cultivation.  Meanwhile  the  recovery  of  rubber 
from  waste  portions  of  the  plants  (leaves,  twigs,  &c.)  is  being 
attempted  in  order  to  increase  the  supply.  These  methods 
are  chiefly  modelled  on  the  attempts  made  to  recover  gutta- 
percha, the  sujiply  of  which  has  for  some  time  been  so 
scanty  that  many  processes  have  been  devised  for  treating 
the  refuse-portions  of  the  plants  producing  it.  The 
following  chronological  table  gives  most  of  the  facts 
collected  by  the  author,  in  a  concise  form. 

I'atcnt.ifor  Extracting  Gutta-Percha  from  Leaves 

{Chiefly). 

1892.  D.  Kigole.     Fr.   Pat.   219,043,  and  a  supplement.— 

Extraction  of  leaves  and  twigs  of  isonandru  and  dichop.iis. 


&c.  (1)  by  hydrochloric  acid  or  zinc  chloride  to  destroy 
chlorophyll  and  fatty  matter ;  (2)  by  carbon  bisulphide  to 
obtain  the  gutta.     (See  this  Journal,  1892,  829.) 

Serulla».  Fr.  Pat.  220,810,  with  supplement. — Treat- 
ment (O  with  caustic  alkali  or  ammoniacal  cupric  oxide  as 
in  Kigole  patent  ;  (2)  extraction  of  residue  by  toluene  and 
precipitation  of  the  gutta  by  acetcme,  ether,  acetic  ether,  .^cc. 
(See  this  Journal.  1893,  700.) 

Serullas.  Fr.  Pat.  225,507. — The  whole  of  the  vegetable 
tissue  is  destroyed  by  suitable  means  and  the  gutta  left 
behind,  as  any  process  of  solution  is  considered  to  impair 
its  eleclrical  properties. 

1893.  Arnaud  and  Houseal.  Fr.  Pat.  228,869.— A 
mechanical  process  ;  the  leaves  are  macerated  in  water  and 
the  jiarticles  of  gutta  collected  from  the  surface  with  the 
help  of  .shcet-gutta  and  a  thick  oil.  The  product  is  heated 
to  Ho — 120-  C.  under  pressure  and  the  oil  removed  bv 
saponification. 

Arnaud  and  Houseal.  Fr.  Pat.  233,982.— A  method  for 
extracting  india-rubber  is  claimed. 

Si'rnllas.  Ger.  Pat.  G744. — Purification  of  g\itta- 
percha. 

1894.  lilanehard  and  Vivier.  Fr.  Pat.  240,648. — 
Extraclion  (1  )  by  a  solvent  (such  as  alcohol)  of  the  resins, 
chlorophyll,  ite.  ;  (2)  by  carbon  tetrachloride  to  obtain  the 
gutta. 

F.  Hourant.  Fr.  Pat.  25,417. — Very  similar  to  Serullas' 
second  patent  in  1892. 

1895.  Serullas.  Ger.  Pat.  9138. — Purification  of  gutta- 
percha. 

1896.  Siemens  Bros,  and  Co.,  E.F.A.  Obach.  Kng.  Pat. 
19,046.     (.See  this  Journal,  1897,  816.) 

1897.  F.  :Mauricc.  Fr.  Pat.  269,034.— The  vegetable 
tissues  are  destroyed  by  putrefactive  bateria  (hacillm 
amijhdiacter)  and  the  gulta  washed  out.  (See  this  Journal, 
1900,  673.) 

Mauiiy .     Extraction   of  gutta  and  obtaining  oxalic       |l 

acid  as  a  by-product.  l| 

R.  T.  Friswell  and  Brooke,  Simpson  and  Spiller,  Ltd. 
Eng.  Pats.  19,727  and  19,728.— These  include  most  of  the 
points  already  mentioned,  viz.,  drying,  crushing,  treatment 
with  alkali,  extraction  with  carbon  bisulphide  or  toluene, 
precipitation  by  acetone,  and  washing  in  alcohol,  water,  &c. 
(Sec  this  Journal,  1898,  775.) 

Extracted  gutta  percha  is  less  valued  than  natural  gutta. 
Best  gutta  is  said  to  be  worth  16 — 17  francs  per  kilo;  "green" 
or  extracted  gutta  realises  12 — 14  francs,  but  very  little  has 
been  sold  (in  France),  probably  not  more  than  200  kilos, 
altogether.  One  kilo,  of  gutta  represents  as  much  a?  60 
kilos,  of  raw  material  (leaves),  and  as  the  trees  are  very 
scattcri'd  and  grow  in  very  small  clumps,  the  labour  of 
collection  appears  to  be  nearly  prohibitive. 

Patents  for  Extracting  India- liubher. 

1898.  O.  Zurcher.  Fr.  Pat.  279,534.— This  deals  with  the 
extraction  of  a  rubber. like  substance  from  plants  belonging 
to  the  mnsacvx,  this  substance  appearing  in  the  plant  at  a 
definite  stage  of  maturity  only. 

G.  Deiss.  Fr.  Pat.  285,001  and  109,457  of  18!i9.— The 
bark  is  crushed,  treated  for  5—6  hours  with  sulphuric  acid 
(50°  1!.)  drained,  washed,  and  passed  through  rolls  fed  with 
water.  The  rubber  then  agglomerates  between  the 
cylinders  and  the  bark  washes  away.  (See  this  Journal, 
1899,  927.) 

Bapst  and  Hamef.  Fr.  Pats.  290,430  and  294,799  of 
1899. — Impi'oved  preparation  of  rubber  from  incision-latex. 

Krusmaun.  A  chemical  method  similar  to  th.at  of 
Blanchard  and  Vivier  for  gatta. 

19!I0.  Bapst  and  Ilamet.  Fr.  Pat.  296,512.— Dried  bai-k 
is  heated  to  130 — 140°  C  under  2  s  kilos,  pressure,  with 
caustic  soda  solution  (10  per  cent.)  and  the  disintegrated 
product  is  passed  through  rolls. 

(Jcdefroy,  Lebeuf,  Wehry,  and  Verneuil.  Fr.  Pat.  296,147 
and  (icr.  Pat.  116,914.— The  birk  is  crushed  and  silted, 
40 — .'jO  per  cent,  of  rubber-free  powder  being  thus  removed. 
The  remainder  is  crushed  in  cold  water  and  placed  on  a 
sieve  and  the  rubber  agglomerated  by  beating. 

The  article  concludes  with  an  accouut  of  the  method 
used   by  the   Kaflirs  of  Longa,  l^uiriri  and    Knmpuluvc   to 
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extract  rubber  from  the  roots  of  certain  lianes,  the  product 
being  distinguished  as  •■  root "  rubber  (see  this  Journal, 
1901,  13o),  anil  the  possibility  is  discussed  of  extending 
this  mechanical  method  to  the  thin  bark  of  rubber-yieldiiifr 
trees. 

(See  also   this   .Journal,  as  follows  ; — W.  Kamsey,  lS*.t7, 
81(i ;  Serullasand  Hourant,  lS!)7,5a  ;  Arnaudand  Vcrneuil, 

1900,  256 ;    and   Arnaud,   \'erneuil,    VVehrv,   and   l.ebeuf, 

1901,  373.) _H.  L.  ,1. 

CtioutchtiKc  ;     Tim  J itilii-Chinesi'  J^tanas  iiitUlhuj   . 

G.  tjuintaret.     I'omptes  Rend.,  134,  ['],  436— 43S. 

The  author  describes  two  varieties  of  rubber-yielding  plants 
which  he  has  examined,  both  belonging  to  the  order 
Apocynese.  The  first,  Ecdusaiilhera  micraiitha,  is  called 
by  the  natives,  Afak-khao-nyiia,  and  grows  in  fair 
abundance  in  iLe  peninsula.  It  gives  a  latex  rich  in 
caoutchouc  :  on  coagulating  the  latex  with  citric  acid,  a 
blackish-brown  caoutchouc  of  oxcellent  quality  is  obtained. 
This  caoutchou.2  already  forms  an  article  of  export.  The 
second  plant,  a  new  species  of  Mic/irechilcs  called  bj'  the 
author  Napfensi.'i,  has  no  distinctive  native  name.  It  gives 
an  excellent  reddish-brown  caoutchouc,  the  value  of  which 
was  eitimLited  in  .\ngust  1901  at  8  fr.  per  kilo. — .1.  T.  D. 


XIV.-TANNING ;  LEATHER,  GLUE,  SIZE. 

Leather;  Matinfactitre  of  Buff  and  Buck  - — -.  Leather 
Trades  Review,  Feb.  12,  1902,  116.  (Compare  this 
.lournal,  1902,  .')6.) 

Hides,  whicb  are  to  be  converted  into  buff  leather  are 
limed  for  10  days  with  liquors  of  gradually  increasing 
strength,  then  unhaired  on  the  beam  and  returned  to  fresh 
and  stronger  lime  solutions  to  increase  their  firmness.  A 
very  light  grain  is  removed  by  splitting  or  "  frizing,"  and 
the  hides  are  again  placed  in  lime  liquor.  They  are  then 
hung  on  lines  to  dry,  and  if  the  time  be  winter,  in  a 
specially  warmed  atmosphere.  The  drenching  process  is 
omitted,  as  it  weakens  the  leather.  The  hides  are  milled 
for  about  two  hours  to  distribute  their  moisture  evenly, 
drawn  out  to  cool,  sprinkled  with  end-oil  (3  galls.)  into 
which  fre.shly-sifted  slack-lime  (1  quart)  has  been  well 
stirred,  milled  again  for  3 — 4  hours,  ami  dried  in  a  warm 
stove  fitted  with  a  blast  fan.  The  oiling,  milling,  and 
drying  processes  are  repeated  for  several  days,  the  tem- 
perature of  the  stove  being  increased  each  time.  The  hides 
are  then  heated  off,  not  in  bins  as  in  the  case  of  chamois, 
but  by  hanging  on  hooks  in  a  \ery  hot  stove  heated  by  a 
large  coke  fire,  or  preferably  b}'  furnace  pipes  laid  on 
bricks.  When  hard  and  dry  and  of  a  dirty  brown  colour, 
the  skins  are  ready  lor  washing,  to  effect  which  they  are 
laid  out  flat  in  bins  containing  3  lb.  of  soda  asli  and  1  lb. 
of  soda  crystals  per  hide,  in  a  sutfieiency  of  water  at  112^  F. 
fir  12 — 14  hours,  and  are  then  scudded  on  abeam.  The 
alkaline  liquor  is  heated  up  to  120" — 130^  L\,  strengthened 
with  a  second  quantity  of  soda  ash  .and  soda  crystals  a\n\ 
the  bides  are  drimimcd  in  it  forli — 2  hours.  They  are 
then  drummed  for  1  \  hours  in  a  fresh  weak  liquor 
containing  \  lb.  of  soda  ash  and  '  lb.  of  soda  crystals  and 
heated  to  130"  !•'.  They  are  afterwards  fat-liquored  in  the 
same  w,iy  as  chamois  linings  (Uic.  cit.),  dried  in  warm  air 
and  finished  on  emery  wheels  or  special  hide  machines 
in  order  to  put  a  fine  smooth  face  on  them.  Buck  or  deer 
skins,  like  hides,  are  limed  for  10 — 14  dajs,  w.ashed  in 
water,  drenched  with  bran  liquor,  and  then  pres.s<:d  like 
chamois  skins  (he.  cil.).  The  milling  is  also  similar. 
No  lime  is  added  to  the  oil,  but  the  time  required 
is  rather  longer,  as,  unlike  chamois,  the  grain  is  still 
present.  After  milling,  they  are  heated  off  and  then 
allowed  to  lie  and  "  feed  "  on  oil  before  the  washing  process. 
In  the  wash  house,  the  skins  are  plunged  into  hot  water, 
pressed  like  chamois  skins,  and  put  loosely  into  a  solution 
of  soda-ash  and  lime  until  the  gram  almost  rots  away.  The 
scudder  then  removes  the  grain  on  a  very  narrow  beam 
(10 — 12  inches  wide),  taking  off  narrow  strips  or  sh.v,'ings 
in  straight  lines  up  and  down  from  neck  to  tail.  The  skins 
are  then  drummed  in   water  at  120" — 128"   F.,  containing 


soda  ash  (30  lb.  per  100  skins),  fat-liquored  like  chamois, 
dried  and  finished  oS  on  emery  wheels  or  special  buck- 
machines  made  fur  the  purpose. — R.  L.  J. 

English  Patk.nt. 

Leather;  Mttiiu/acltire  of  WaterprooJ' ,  anil   Articles 

therefrom.    A.  .1.  Boult,  London.    From  Trenekmann  and 
Co.,  Berlin.     Eug.  Pat.  7246,  April  6,  1901. 

The  material  claimed  is  made  by  tanning  the  outer 
peritoneal  coating  of  oxen  (blind-gut  or  ca'cnm),  then 
impreenating  it  with  rubber  solution,  and  finally  vulcanising 
the  whole.  It  is  stated  to  be  specially  suitable  for  the 
manufacture  of  surgeons'  or  electricians'  gloves,  which  are 
said  to  be  aseptic  and  cool  to  wear.  As  the  rubber  solution 
acts  as  a  cement  to  hold  the  strips  of  gut  together,  the 
finished  gloves  are  absolutely  water-tight,  being  free  from 
the  needle  holes  found  in  most  articles  of  the  kind. 

—  V.U.  L. 

UxiTKD  .States  Patents. 

Tanning  l^rocess ;  Rapid .     \V.  K.  F.  G.  Sommer, 

Hamburg.     T.S.  Pat.  694,034,  Feb.  2.5,  1902. 

Ske  Fr.  Pat.  297,473,  Feb.  21,  1900;  this  Journal,  19ul, 
1006.— R.  L.  J. 

Adhesive  Cement,  and  Process  of  making  same. 
R.  H.  Willis,  Chicago,  Illinois,  U.S.A.  U.S.  Pat. 
694,04.'),  Feb.  24,  1902. 

A  CEMENT,  specially  suitable  for  securing  canvas  to  irim, 
wood,  or  composition,  is  made  as  follows  : — ■ 

Crude  turpentine  (V  gall.),  pine  tar  (5  gall.),  and  rosin 
(8  lb.),  are  melted  together  in  an  earthen  vessel,  and  then 
thoroughly  mixed  with  a  hot  solution  of  glue  (12  lb.), 
which  has  been  swelled  in  cold  water  and  completely 
dissolved  in  boiling  water.  This  mixture  cools  and  con- 
geals in  about  12  htiurs.  The  material  to  be  covered  is 
thoroughly  cleaned,  painted  with  a  thin  hot  solution  of  tho 
cement,  and  allowed  to  dry;  the  canvas  is  then  pasted  to 
this  prepared  surface  by  a  hot  solution  of  the  cement,  of 
the  consistency  of  thick  molasses. — R.  L.  J. 

French  Patents. 

Mtlagic  Acid ;  E^-traction  of ,  from  Tanninr/  Mate- 
rials.    A.  Heinemann.     Fr.  Pat.  314,375,  Sept.  io,  1901. 

An  aqueous  extract  of  the  material  is  evaporated  to  a 
sp.  gr.  of  about  1-2,  and  allowed  to  cool,  when  a  part  of 
the  ellagic  acid  present  separates  in  a  crystalline  state  ; 
the  mother-liquor  is  then  heated  with  sulphuric  (^r  otjier 
suitable  acid  to  break  up  glueosides  or  otluT  compounds, 
and  the  ellagic  acid  so  liberated  is  recovered,  preferably  by 
the  method  described  in  Ger.  Pat.  123,128.— R.  L.  J. 

Gallic  Acid ;  Manvfactiire  of .     A.  Heinemann. 

Fr.  Pat.  314,863,  Oct.  10,  1901. 

An  aqueous  extract  of  galls,  containing  1,5 — 30  per  cent,  of 
tannin,  is  boiled  with  .5  per  cent,  by  weight  of  sulphuric 
acid  for  p.bout  five  hours.  The  process  is  complete  when  a 
test  sample  of  the  liquor,  neutralised  and  diluted  to  a 
strength  of  about  1  per  cent,  of  gallic  acid,  no  longer  gives 
a  precipitate  when  two  or  three  drops  of  gelatin  solution 
(1  per  cent.)  are  added  to  1.5  c.c.  of  it. — R.  L.  J. 


XY.-MANURES,  Etc. 

Soils;  A    Studi/   if  the  available  Mineral   Plant-Food  in 

.     C.   C.   Moore.     J.  Amcr.   Chem.   Soe.,  24,    [I], 

79— 116.— C.  S. 

E.N'GLiSH  Patent. 

Alkali  Snpcrpkoaphaic ;  Manufacture  of — =— . 
Eug.  Pat.  5215,  Marcb  12,  1901. 


R.  Hurnard. 


See  under  VII.,  page  403, 
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XYI.-SUQAR.  STARCH,  GUM..  Etc. 

Beducing  Sugars  of  the  Cane.  H.  Pellet.  Bull,  de 
I'Assoc.  (ies  Chim.de  Siicr.  et  de  Dist.,  1902,19,  [7], 
S3-)— 83'J. 
TuK  rediiciuj^  sugars  of  the  cane  consist  of  a  mixture  of 
unequal  parts  of  dextrose  and  levolose,  the  proportion  of 
tlic  latter  bting  less  as  the  cane  is  riper  or  riclier.  In 
addition  to  the  reducing  sugars  contiined  in  the  juice, 
molasses  ei.ntairs  invert  suf;ar  formed  in  course  of  manu- 
facture, and  II  ■- —  U-8  per  cent,  of  niaunose  auil  2 — 3  i)er 
cent,  of  glutose  iiroduced  by  the  action  of  alkalis  and  heat 
ou  the  reducing  sugars.  On  fermenting  a  molasses  under 
favourable  conditions,  the  author  obtained  'J7  per  cent,  of 
the  reducing  sugars  fermented,  allowing  for  uon-fermcntable 
glutose, or  .S'J  '-i  percent,  on  the  ordiuarj-  analysis.  .Similar 
results  are  obtained  in  practice  when  the  operations  are  well 
conducted,  27 — 33  litres  of  alcohol  of  lOil^  per  100  kilos, 
of  mola.sses  being  recovered,  the  molasses  showing  50 — 60 
per  cent,  of  total  sugars,  among  which  1  j— 25  are  reducing 
sugars. — L.  J.  de  AV. 

Snqar  JuiieK ;  Treatment  of- ,  with  .ibiminium  Powder 

and  Amiiwiiiacal  Siilphiting.     Besson.     ]tnll.  de  I'Assoe. 
des  Chiin.  de  Sucr.  ct  de  Dist.,  19.02,  19,  [7],  800— S04. 

The  aluminium  powder  used  alone  on  sugar  juices  did  not 
give  a  very'ccmplete  decolori.sation.  Slight  acidity  of  the 
juice  rendered  the  effect  more  complete,  the  best  result 
being  obtained  with  oxalic  aeid.  This  acid  was  found  to 
cause  inversion  ;  the  author  therefore  endeavoured  to  obtain 
the  effect  in  alkaline  liquors,  and  found  that  ammonia  or 
ammoniacal  salts  reacted  on  aluminium  powder  and  caused 
a  strong  decc'.orisation.  The  proposal  to  use  ammonium 
oxalate  was  not  favourabl>  received  in  the  su.gar  worI;s, 
and  this  salt  was  abandoned  in  favour  of  ammonium  sulphilc, 
which  may  be  added  as  the  normal  salt — the  preferable  way 
— or  the  juice  may  be  rendered  alkaline  with  ammonia,  and 
then  treated  with  sulphurous  scid  until  nearly  neutral.  One 
kilo,  of  ammonia  at  22^  ]i.  is  used  ]>er  ton  of  liquor  at 
28 '3'  B.,  and  .30 — 40  grms.  of  aluminiuoi  powder.  The 
juice  is  then  heated  to  lOu'  C.  for  15 — 20  minuter  and 
I'ltered.  The  improvement  in  the  purity  is  dependent  on 
the  lime  salts  which  are  precipitated.  The  increase  in  purity 
may  be  from  0  •  5 — 2.  To  judge  of  the  improvement  effected 
by  these  reagents,  it  is  necessary  to  act  on  virgin  syrups. 
Where  sodium  carbonate  has  b?en  added  at  the  :-ec:>nd 
carbonating  to  remove  lime  salts,  the  subsequent  IiL-ating 
of  the  tyrvips  produces  caramel — fixed  colouring  matters — 
which  can  only  be  destroyed  b3-  very  large  amounts  of  the 
above  reagents.  The  process  is  only  of  interest  when 
lime  salti  arc  abundant.  At  the  beginning  of  the  season, 
it  should  be  applied  to  the  runniuL,'  svrups  only. 

—  L.  .1.  dc  W. 

Diffusion   Process;  Inccstigalitms    on   the  Al/tatiiir   Lime 

'- .     K.  Andrlik.     List'y  cukrovarnicke,  I'JOl,  20,  2J1. 

Chem.-Zeit.,  1902,  26,  [16],  Hep.  55. 
Is  the  alkaline  lime  diffusion  process,  the  author  has  studied 
the  effect  of  the  degree  of  alkaliu'ty  on  the  quiility  of  the 
juice,  and  the  question  of  the  further  purilicat'.on  of  the 
latter.  The  best  results,  so  far  as  the  composition  of 
the  massecuite  was  concerned,  were  obtained  with  0'4  per 
cent,  of  lime  and  heating  for  only  three-quarters  of  an  hour 
at  a  temperature  of  -15°  G.  After  several  experiments  with 
varying  proportions  of  lime  and  temperatures  of  digestion, 
the  author  comes  to  the  conclusion  that  the  alkaline  process 
of  diffusion  has  no  advantages.  With  low  alkalinities,  the 
juices  obtained  cannot  be  filtered,  and  although,  when 
higher  alkalinities  are  employed,  it  is  possible  to  filter  the 
juices,  it  is  almost  impossible  to  purifj-  them.— J.  1"'.  B. 

Diffusers  [^Sugar"]  ;   Gases  in  the .     A.  Dubos.     Bull. 

de  I'Assoe.  des  Chim.  de  Sucr.  et  de  Dist.,  1902,  19    [7], 
82-2—823. 

The  development  of  gas  in  the  dlffusirs  is  a  great  source  of 
trouble  in  sugar  works,  by  impeding  the  circulation  of  the 
juice,  restricting  the  quantity  and  quality  of  the  work,  and 
producing  irregularities  in  the  exhaustion  of  the  pulp.     The 


author  found  the  work  reduced  from  this  cause  from  240  to 
200  tons  of  beetroots  per  24  hour?,  and  the  loss  in  diffusion 
increased  by  0'15.  Lime  and  soda  recommended  in  such 
cases  were  found  of  no  avail,  and  the  mischief  was  traced 
to  the  water  used.  This  was  the  condensed  vapour  from 
the  triple-effect  and  the  pans,  and  the  presence  in  it 
of  entrained  sugar  had  engendered  a  development  of 
a  butyric  organism  and  chains  of  cells  of  viscous 
ferment.  The  gas  m  the  diffu.sers  contained  40  to  6fi 
per  cent,  of  carbon  dioxide,  and  Iiydrogen  was  also 
detceted.  ('lose  to  the  air-pump  the  alkalinity  of  ihu 
condensed  water  due  to  ammonia  \vas  0-|(l,  while  on 
leaving  the  condenser,  the  aeiilily  was  (J'lj,  due  to  the 
butyric  feriuentatinn  in  the  condenser,  the  tenip'Matnre 
there  being  fa\ouiahle  to  the  ilevelupment.  .Vs  the  eon- 
denser  eould  not  be  cleaiitd  while  at  work,  the  water  was 
treated  with  potassium  permanganate,  which  maintained  the 
alkalinity  of  the  water,  and  diffusion  proceeded  witli 
regularity.  200  grms.  of  permanganate  per  day  were  fouiul 
surtieient.  — L.  J.  de  \V. 

Cane  Molasses.     H.  Pellet. 
See  under  XX  lU.,  page  428. 

InJute  ;   Occurrence  of ,  in  Molasses  'J'ar.     J.  Boes. 

See  under  XXIV.,  page  429. 

Starch  {Granulnse')  %   Determinalinn  nf  Potato  . 

\  Kaiser. 

See  under  XXIII.,  page  428. 

English  Patents. 

Vacuum  Vans  Healed  bg  Steam  Worms.  M.  Blake  and 
K.  H.  Smart,  Greenock.     Eng.  Pat.  22,455,  Nov.  7,  1901. 

Thk  inventors  claim  the  employment,  in  a  vacuum  pan,  of 
one  or  more  worms,  each  composed  of  a  number  of  separate 
coils  or  groups  of  coils,  and  connected  at  their  one  extremity 
to  a  steam-distributi.ng  box  or  branch  pipe,  and  at  their 
other  extremity  to  a  condensed  water  collecting  box  or 
brancli  pipe,  there  being  one  steam-distributing  box  and 
one  condensed  water  collecting  box  for  each  worm. 

—J.  F.  B. 

Adhesiee    Mediums;    Processes    of  Munufacluritig .1 

G.   Schmalfuss,  Cologne,   Germany.     Eng.   Pat.   2.3,802, J 
Nov.  23,  1901. 

The  claims  relate  to  the  mannfaclure  of  aiihesives  in  thel 
form  of  solid  blocks,  consisting  of  dextrin,  gum  arabic,  and  | 
the  like.  The  adhesive  is  kept  always  in  a  state  for  | 
immediate  use,  and  the  formation  of  hird  crusts  on  the  used  } 
surface  is  avoided  by  incorporating  with  the  gum,  substances  j 
(such  as  sugar,  soap  powder,  and  the  like)  which  facilitate! 
sclulion. — J.  V.  \i. 

French  Patents. 

Sugar  in  Dried   Beetroot ;   I'roceis  for  the  Direct  ReHninJ  I 

of  the  Nalural .     .1.  Lafeuille.     Addition  to   Fr.  Pat. 

303,236,  July  12,  1901. 

The  process  described  in  the  original  specification  com-] 
prises  the  following  four  operations:  —  (1.)  Extraction  of] 
the  sugar  from  the  beet  slices  in  the  form  <d"  syrup. 
j  (2.)  Defecation.  (3.)  Boiling  followed  by  centrifugatiog, 
!  yielding  white  crystals.  (4.)  Boiling  with  continuous  adding 
and  drawing-off.  The  present  addition  consists  in  the  state- 
ment that  no  special  apparatus  is  required  for  the  saturation 
of  the  juice,  wffieh  may  be  carried  out  by  any  arrangement 
allowing  of  methodical  extraction,  or  by  any  combination 
giving  an  intermittent  or  continuous  exhaustion. — T.  H.  P. 

I    Sugar ;  Improvements  in  the  Manufacture  and  Refining  of 
.     J.  Schweitzer.     Fr.  Pat.  312,995,  July  20,  1901. 

The  process  described  in  this  specification  consists  in 
subjecting  the  hot  massecuitcs,  on  removal  from   the  pans, 

\  to  treatment  with  concentrated  alcohol,  preferably  in  a 
vacuum,   and   to   subsequent    cooling.     In    this    way    the 

[  amount  of   crystals  separated   is   increased    by  the  sugar 
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(llsiolvcJ  by  the  hot  alcoliol  iiuil  iloposited  on  cooling. 
After  centrit'iigatiiijr.  llie  inotlaT-liiiiior.  wliicli  lias  a  loss 
sugar  content  tliau  orjiuarj'  molasses,  in;iy  bo  treated  in 
either  of  two  ways  :  (I)  The  alcohol  may  be  ilislilleil  off 
for  future  use,  the  residue  bciu^  a  molasses  of  low  value, 
i  2)  It  uuiy  be  treate  1  with  milk  of  lime  or  with  powdered 
slaked  iioic,  by  wliiidi  m;ansa  s'lerato  of  lime  is  obtained, 
wliirli  is  insoluble  in  tlie  alcohol  present,  and  can  henco  be 
lilt^red  off.  In  this  ease  the  alcohol  is  recovered  by 
distillation  from  both  the  sncrate  of  lime  ami  the  niother- 
liijuor.  A  (lia;;raniuuitic  skettdi  of  apparatus  suitable  for 
carrying  out  these  operations  is  given. — T.  II.  I'. 

Charcnal    of   (Ircal    IJccolorisiiiij     Pviccr  ;      /'/(iii'.v.v    for 

Mitnii/iirliiriir/ .       U.    Ostrejko.      ..\di!ili(m    to    l''r. 

l"at.  ;i04,SO7,  Jnly  2:J,  1901. 

Sick  Kug.  Pat.  18,04(1  ;  this  .lonrual,  I<JOi,  .'j?!.— T.  II.  I". 

Mol<tsscs ;     Profess  for    I'lilisinij  ,    ht/   Inrorporatiiiij 

them   ivifk   file   Marc   or    other    Liyneous   Mttteritil.     J. 
Lafeuillc.     l<"r.  Pat.  3l:!,l  lb,  Jnly  30,  1901. 

Ci..4iM  is  made  for  a  process  of  incorporation  of  the  sujrar 
of  molasses  with  marc  or  other  ligneous  material.  The 
molasses  is  fir.^t  eoneentrated  and  superheated,  after  which 
the  marc  is  saturated  with  if,  and  then  cooled  so  as  to 
cause  the  molasses  to  set.  The  resultant  mass,  which  may 
be  regarded  either  as  denatured  beet  or  as  denatured 
molasses,  is  of  use  ill  the  transport  of  a  dense  syrup  from 
one  medium  to  another  without  sensible  dilution  oecMrring. 

— T.  II.  P. 

Filtriilion  [Suijar']  ;  Si/slem  r.f  Iiiiprornt .      P.  Louis. 

Addition  to  Fr."  Pat.  291,712,  Aug.  1,  1901. 

TiiK  original  specifieiition  describes  a  system  of  filtrati<m 
for  use  under  either  increased  or  diminished  pr^'S^nre.  The 
present  addition  is  lor  an  arrangement  of  the  filler  in  such 
a  manner  as  to  avoid  or  diniinisli  the  possibility  of  entrance 
of  air,  the  control  and  stoppage  cocks  being  thus  done  away 
ivith.-T.  11.  P. 

Siijor    Jniees ;     Iiiiprnvemeuts      in     Appariitus    for    the 

CouUniious    CarbtuHition    of  .      It.    Prangey    and 

J.  (irobert.     Fr.  Pat.  313,242,  Aug.  5,  1901. 

TuK  principle  of  the  apparatus  described  in  this  .specification 
is  as  follows  :  —  A  float,  dipping  into  the  liquid  in  the 
carbonation  vessel,  aud  also  controlling  entry  and  C-tit 
valves,  is  so  adjustcil  that  when  the  juice  present  is 
noriuiilly  carbouatod,  it  is  allowed  to  flow  away,  and  at  the 
same  time  fresh  juice  enters  the  vessel.  If,  however,  the  , 
eonteat  of  carbon  dioxide  of  the  carbonating  gas  dimi- 
nishes, carbonation  becomes  less  active,  and  the  volume  of 
the  lime  remaining  ucacted  on  will  increase,  as  also  will 
the  volume  of  ihe  juice.  Henee  the  float  will  rise,  aud  in 
doinj  so  it  actuates  valves  which  prevent  both  the  exit  of 
the  li(|uid  present  and  the  entry  of  fresh  juice  ;  carbonation 
then  goes  on  until  it  reaches  its  normal  value,  wdieo  the  float 
sinks  and  fresh  juice  again  runs  in,  while  the  carbonated 
juice  flows  out.  A  sketch  and  description  of  the  details 
of  the  device  are  given. — T.  H.  P. 

i 

XTII.-BEEWING,  WINES,  SPIEITS.  Etc. 

Yeasts;  A  Study  of  Engltsli .     K   Grey.     J.  Fed. 

Inst.  Brewing,  1902,  8,  [1],  97 — 120. 
The  author  has  made  a  complete  study  of  samples  of 
English  iuduslrial  yeasts  obtained  from  live  different  | 
breweries.  A  conplele  analysis  was  made  of  each  sample, 
the  foreign  germs  were  identified,  and  the  various  yeasts 
isolated  as  pure  cullures.  From  these  samples  there  were 
isolated  19  different  varieties,  consisting  of  12  "culture" 
yeasts  and  seven  •'  wild''  yeasls,  the  latter  having  the 
characteristics  of  distillery  yeasts.  Fermentation  experi- 
ments were  carried  out  with  pure  cultures  of  each  variety 
in  wort  prepared  by  the  P'nglish  infusion  process.  The 
purest  industrial  yeast  was  one  used  for  fermenting  porter, 
and  the  predominance  of  "culture"  yeasts  in  the  cask 
sediments  pointed  to  the  probability  that  the  cask  fermenta- 
tion is   conducted    by   the  "  culture  "  yeasts.     The  "  wild  "   1 


yeasts  behaved  like  the  bottom-fermentation  yeasts  of  lager 
beer  breweries,  giving  little  or  no  head  of  )e3st.  The 
•■  wild  "  yeasts  also  produced  the  highest  attenuations  after 
primary  fermentation.  The  ehemical  and  biological 
behaviour  of  the  yeasts  were  fully  studied,  and  fermenta- 
tions on  a.  larger  scale  wti-e  carried  out  \\ith  five  selected 
varieties  of  yeast,  the  beers  produced  being  bottled.  From 
the  chemical  study  of  the  fermentations,  it  i.s  concluded  that 
types  of  "  culture  "  yeast  exist,  as  well  as  types  of  "  wild  " 
yeast,  which  can  bre.ak  down  the  maltodcxtrins. 

lu  conclusion  the  author  advocates  the  a]>plicatioii  of 
single-cell  pure  culluic  nuthods  to  English  fermenlalion 
industries,  imd  enumerates  the  advantages  lo  be  gaiucil 
thereby.  Pure  yeast  should  prove  of  greater  value  to 
topfermentatioii  industries  than  it  is  to  the  bottom-fer- 
mentation industries,  because  of  the  higher  temperatures 
employed  in  the  former. — J.  F.  H. 

Pressed  Grain  Yeast  aud  Uoltom-fermentalion  Beer  Yenst ; 
Differentiation  of ,  Iji/  Delerminalinii  of  the  Fermen- 
tative Power  at  Different  Temperatures.  A.  Marbach. 
Zeits.  .Spiritusind.,  1902,  25,  [9],  loo. 

The  author  refers  to  a  method  devised  for  the  above 
purpose  by  Lintiier  (see  this  .lournal,  1901,  1128),  and  has 
studied  the  behaviour  of  pressed  yeasts  prepared  by 
different  methods  as  regards  their  fermentative  powers 
at  30'  and  4')"  C.  respectively.  The  results  are  shown 
below  : — 


llcseriplion. 


C.e.  of  G:i.s  evolved 


At  S'.t"  C.      At  43°  C. 


"■-^-'^{pS;;^::::::::;:::;:: 

PrGS.ii;d  .yeast,  old  \  icnne.so  \  No.  I  . 

inel  lioj ■(  No.  i  . 

f  1.  Grain  wort 


\Vni.|  v,..iv'«  )  '^-  Fresh  molasses yeiist ... 
.1  ,is.s  \  .j_  jioiasses  yeast,  live  days 
I.       old 


300 

575 

.•>20 

(;5ii 

."iW 

31)0 

240 

530 

.358 

495 

420 

510 

293 

470 

It  \\\\\  be  seen  from  the  above  table  that  the  author 
failed  to  confirm  Lintner's  observation  as  to  the  inferior 
power  of  resistance  of  beer  yeast  towards  the  action  of 
higher  temperatures,  since  the  beer  yeasts  behaved  in 
exactly  the  same  manner  as  the  top-fermentation  yeasts. 

The  author  suggests  that  an  addition  of  0  •  2.5  per  cent, 
of  lactic  acid  to  the  fermentation  liquid  might  bring  out  a 
difference  between  the  two  cla.'ses  of  jeast,  since  the  grain 
yeast  is  accustomed  by  long  culture  to  do  its  work  in  an 
acid  medium  of  that  nature. — J.  F.  li. 

VisliUerij   Seed  Yeast ;    Trials  iitilh  Biicheler's  Method   of 

Preparini/    ,    with    Sulphuric     Acid.       E.     Moritz. 

Zeits.  .Spiritusind.,  1902,  25,  [10],  107—108. 
.\n'  account  is  given  of  a  further    series  of  trials   of  the 
above   process  in  another  distiller^',  and  under  conditions 
comparable   with    those    already   described    (this   Journal 
1902;  267). 

The  conclusions  drawn  from  these  trials  are  very  similar 
to  those  arrived  at  in  the  former  series.  The  preparation 
of  Ihe  seed  yeast  by  this  process  was  effected  in  24  hours, 
with  very  rarely  any  appreciable  increase  in  acidity.  A 
higher  space  must  be  left  above  the  fermenting  mash,  to 
allow  of  the  tise  of  the  liquid  during  fermentation,  than  is 
necessary  with  lactic  aciil  yeast. 

At  lower  pitching  temperatures,  the  commencement  of 
fermentation  was  somev.diat  later  with  the  sulphuric  acid 
yeast,  but  primary  fermentation  was  more  intense  at  all 
pitching  temperatures.  In  spile  of  the  violence  of  the 
primary  fermentation,  in  no  ease  was  there  any  tendency 
to  "boiling  over,"  even  when  distillery  yeast  "race  IL" 
was  employed.  This  is  the  only  important  point  on  which 
this  series  gave  difl'crent  results  from  tfie  last.  With 
sul])huric  acid  yeast,  no  advantage  was  gained  either  in  the 
duration  of  fermentation  or  in  the  yield  of  alcohol  as 
compared  with  lactic  acid  yeast.  (_)u  the  other  hand,  it  is 
admitted  that  the  task  of  preparing  the  seed  yeast  is  very 
much  simplified  by  Biicheler's  process. — J.  F.  B. 


418 


JOHRNAIi  OF  THE  SOCIETY  OP  CHEMICAL  INDUSTRY. 


[Alairh  31,  1902. 


Diasfasef ;    Important    Came  of  Error   in  Investigathig 

.     M.  E.  Pozzi-Escot.     Comptes  Rend.,  134,    [8], 

479 — 480. 
The  blue  coloration  of  tinotiire  of  guaiacum  proiiiiced  by 
csydascs,   or  by  other   diastases  whrn   a    little    hydrogen 
peroxide   is   added,   is   widely   used    as     a    test    for    these 
fermeuts.      IJut   the   grouj)    of    hydrogeuases,   which    the 
author  has  studied,  whilst  they  reduce   hydrogen  peroxide   1 
vin-orously,  do     not    give  the   blue   r<>actiou  with  guaiacum    ! 
and  hydrogen  peroxide  ;  and  consequently,  iu  a  mixture  of  i 
diastases  containing  hydrogeiuises,  this  reaction  may  not  be 
observe<l.     Certain  work  on  diastases  and  their  localisation 
ill  sjieciai  cells,  where    the   conclusions  depend   upon   this    I 
colour  reaction,  may  consequently  need  revision. — ,1.  T.  1). 

Barley;  Theoretical  and   Practical    Observations    in    the 

Steeping  of ,  b'l  alternate    Treatment  with    Water 

and  Air.  "W.  Windisch.     Woeh.  fiir  Urau.,   1902,  19,   ( 
[7]  81— 82  and  [8],  93.  , 

The  author  lays  stress  on  the  fact  that  the  vital  processes 
of  germination  already  begin  during  the  steeping  process. 
In  order  that  these  processes  may  take  jdace  in  a  healthy  I 
manner,  a  supply  of  air  is  absolutely  necessary.  In  the 
ordinary  method  of  steeping  under  water  all  the  time,  the 
barley  first  uses  up  the  small  amount  of  air  dissolved  in  the 
water.  When  this  is  exhausted,  respiratory  carbon  dioxide 
is  still  evolved,  but  the  conditions  under  which  it  is  formed 
are  comparable  with  those  under  which  respiration  is 
continued  when  a  plant  is  place!  in  an  atmo^jihere  devoid 
of  oxven.  The  process  then  taking  place  is  known  as 
"  intramolecular"  respiration,  where  the  oxygen  of  the 
carbon  dioxide  given  out  is  derived  from  the  substance  of  the 
orain  itself.  Intramolecular  respiration  is  a  pathological 
phenomenon,  and  is  accompanied  by  the  production  ot 
poisonous  by  products  which  weaken  the  grain.  The 
respiration  which  takes  place  during  the  aeration-steeping 
process,  on  the  other  hand,  is  '•  normal,"  and  invigorates 
the  growing  plant  in  a  healthy  manner.  Hence  in  the 
aeration  -  steeping  process,  the  grain  sprouts  much  earlier 
than  when  it  has  been  submerged  all  the  time. 

There  is  a  distinct  rise  in  temperature  during  the 
aeration  process,  especially  it  the  grain  be  left  too  long 
without  water  ;  this  would  tend  to  force  the  growth.  In 
the  preparation  of  Munich  malt,  a  "  full  steep  "  is  necessary, 
but  it  is  quite  possible  to  effect  this  with  the  author's 
process  by  continuing  to  steep  after  the  corn  has  sprouted. 
In  such  cases  a  ri*e  of  temiierature  should  be  prevented, 
either  by  injecting  cold  air  or  else  by  curtailing  the  time 
during  which  the  grain  is  allowed  to  remain  without  water. 
It  is  always  advantageous  to  cool  the  grain  thoroughly 
before  taking  oul  of  the  steep,  and  to  spread  it  at  once  in 
thin  conches  witliout  piling  it  first  as  a  thick,  ivet  piece. 
In  the  author's  process  of  steeping,  the  grain  arrives  at 
the  fully-steeped  condition  quite  as  soon  as  by  the  old 
immersion  process,  and,  owing  to  the  healthy  vitality  of 
the  grain,  the  oversteeped  or  sodden  condition  is  never 
encountered. — J.  F.  li. 

M  all -making ;  Experiments  in .     \.  G.  S;ilanion. 

J.  Fed.  Inst.  Brewing,  1902,  8,  [1],  2—1."). 

The  author  has  made  experiments  in  connection  with 
different  systiMUs  of  floor  and  pneumatic  treatments,  as 
actually  practised,  to  ascertain  the  progressive  accumulalion 
of  diastatic  power  in  the  grain  from  day  to  day,  and  to 
study  this  in  conjunction  with  the  water  absorbed  by  the 
grain,  with  notes  of  the  variations  in  the  daily  amount  of 
this  water  as  compared  with  that  absorbed  in  the  steep. 
Similar  observations  were  made  during  the  process  of 
kilning  according  to  the  time  of  exposure  and  the 
temperatures  existing. 

Tables  and  curves  are  given  indicating  tlie  diastatic  power 
of  the  malt  (reduced  to  a  uniform  content  of  2  per  cent,  of 
moisture)  during  both  ftnoring  and  kilning,  so  that  these 
curves  .are  made  to  illustrate  the  whole  history  of  the 
diastase  in  the  malt.  All  the  systems  invest'gated  show  a 
constant  increase  of  diastase  np  to  the  iniiximum  flooring 
time  allowed  by  the  maltster.  The  diastatic  power  varies 
with  the  system  of  flooring  adopted,  and  is  different  iu  the 


caso  of  a  forced  growth  from  that  of  a  slow  one.  The 
cumulative  amount  of  diastatic  power  is  in  nearly  everv 
case  more  than  double  the  amount  of  that  ultinjately 
presented  to  the  brewer  in  the  form  of  kilned  malt.  The 
behaviour  of  the  diastase  on  the  l.iln,  with  due  reference  to 
the  temperature  and  amount  of  moisture  present,  is  very 
characteristic.  In  several  eases  the  diastatic  )ioHer  was 
observed  to  increase  in  the  eailiest  stages  of  kilning,  when 
the  temperature  was  low  and  the  moisture  high.  The  sub- 
sequent increase  ot  temperature,  however,  is  atlcmled  by  a 
remarkable  diminution  of  the  diastatic  power,  until  trie 
finished  and  cured  product  is  left  with  only  a  small  propor- 
tion of  the  converting  power  which  it  originally  possessed. 
Kecords  such  as  these  ought  to  enable  the  maltster  so  to 
arrange  his  conditions  of  flooring,  and  especially  of  kilning, 
as  always  to  deliver  a  product  ot  a  constant  converting 
power. — J.  F.  )i. 

Salii'  Brewinq  in  Japan.     U.S.  Consular  Itcports, 
.Ian.  22,  1902. 

The  preparation  of  sake  has  been  previously  described  (see 
this  .Tonrnal,  1890,  "o4  ;  ISg.".,  (i7u  ;  1900,  T'JS  ;  and  191)1, 
.378).  Aniilyses  made  by  U.  W.  Atkinson  of  sake  and  some 
of  the  intermediate  products  gave  the  following  results:  — 

"  Koji,"  two  samples: —Dextrose,  2.')'02  and  .t8"  1  ; 
dextrin,  ;i'88  and  r4l  ;  soluble  albuminoids,  8 •n4  and  C'4  ; 
insoluble  albuminoids,  1  -5  and  1'83;  soluble  ash,  0-.52  and 
0-54  :  insoluble  ash,  0-09  and  0-04  :  starch,  .'>6  and  26-02  ; 
cellulose,  4-2  and  1  '91 ;  and  fat,  0'43  and  0'5  per  cent. 

A  sample  of  the  mixture  of  steamed  rice,  koji,  and  water, 
just  before  heating,  iu  the  preparation  of  the  "  inntc  "  gave  : — 
Dextrose,  rj'2.j;  dextrin,. 5  •  ('>9  ;  glycerin,  ash,  albuminoids, 
&c.,  o-4t<:  fixe<l  :ieid,  0-019;  vohitile  acid,  0-t)08;  and 
water  (by  difference),  Sl'S.'JS  per  cent. 

"Mofo: — Alcohol,  10- j  ;  dextrose,  0-2;  total  acid,  0 -56; 
starch  and  cc'lulose,  16'58;  and  water  (by  ditference), 
72-iri  per  cent. 

.SakH : — Alcohol,  11-14;  glycerin,  resin,  and  albuminoids, 
1-992;  fixed  acid,  0-13;  volatile  acid,  0-02:  and  water 
(by  ditference),  BIJ-  718  per  cent. 

liesidue  from  the  filtnxtion  of  the  sake: — .Soluble  solids, 
1'-I3;  starch  and  cellulose,  32-07;  ash,  0-7;  alcohol,  G  ; 
and  water,  59-8  per  cent. — A   S. 

Ccllulo.ie  ;  Hi/drogen  and  Methane  Fermenlation  of——, 

W.  L.  Omeliansky.  Chem.-Zeit.,  1902,  26,  [1-''],  133. 
The  experiments  were  made  with  pure  Swedish  Hlter  paper, 
which  was  suspended  in  a  suit;ible  alimentary  solution  at  j 
3.')^  C.  iu  flasks,  provided  with  tubes  fcr  collecting  the  gases 
evolved.  Chalk  n-as  added  for  the  purpose  of  combining] 
with  the  acid  produced,  and  fermentation  was  started  byd 
infection  with  mud  or  horse-dung.  The  period  of  inenbaliouf 
or  the  time  from  the  moment  of  infection  to  the  appeaninca 
of  the  first  bubbles  of  gas,  varied  from  one  weel.  lo  severa 
months.  In  the  course  of  the  fermenlation,  the  ehall^ 
dissolved,  and  numerous  fine  openings  appeared  in  the 
paper,  giving  it  the  appearance  of  being  corroded.  Iu 
time  the  p;iper  disappeared  almost  completely.  In  one 
series  of  experiments,  the  gaseous  products  of  fermentation 
consisted  of  methane  ;in'l  carbon  dioxide,  and  iu  another  of 
hydrogen  and  carbon  dioxide.  The  hydrogen  ferment;Uion 
took  place  if  the  culture  to  be  used  for  infection  was 
previously  warmed ;  if  this  were  not  done,  the  methane  fer- 
menlation took  place.  Once  started,  each  kind  of 
fermentation  preserves  its  character  unaltered  in  a  whole 
series  (>f  cultures;  in  further  generations,  warming  exercises 
no  influence  on  the  chemical  character  of  the  fcrment:ition. 
Tests  in  which  the  contents  of  thi-  fl;isk  were  infecteil  with 
mixed  cultures,  showed  that  the  methane  fermentation  is 
the  stronger,  the  hydrogen  fermentation  being  suppressed. 
But  if  a  culture  such  ;is  th:it  used  for  the  double  infection 
be  employed,  in  one  case  after  warming  to  about  75'  ( '  for 
15  minutes,  and  in  .another  without  this  preliminary  w-arm- 
ing,  then  in  the  former  case,  the  hydrogen  fermentation 
takes  place,  an  i  in  the  latter,  the  methane  fermenlation. 
The  b.acilli  which  cause  these  two  kinds  of  fi-rnienlation 
are  very  similar  morphologically.  The  course  of  the 
fermentation  in  each  ease  is  shown  in  the  following 
1  table  :  — 
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Cellalose  :— 

Quantity  taken 

rnilpcrimposed  residue-... 

Fermontutioii  proilucts  :— 

Vctlatilc  oraranic  acids 

Carbon  dioxide 

Hydro,i;en  or  methane  

Total  products  of  fermentation  . 


Hydrogen  Fermentation. 


S'4743!n'ms. 

0-1372      „      (3-8  per  cent.) 


■.■U71 


(96-4  per  ei'ht.) 


2'2402  frms.  (e4'5  per  cent.) 
o'oli      ;;  ]  (28-4  per  eent.) 


Methane  Fermentation. 


2'0'!15  irras. 

0'n7.-iO     „      (3T,  per  cent.) 


2-006.5      „      (H6-4  per  cent.) 

1-0223  prnis.  (49-1  per  cent.) 
0-1372      :;}(<■'*•••*  per  c-ent.) 


2-0273 


(,.-^e.-  iilso  this  Journal,  1896,  129  ;  1898,  60,  171  ;  1900, 
679.)— A.  .><. 

Butyl  Alcohol ;    Occurrence  of  I^ ormal ^  in  Com 

Fitsel  Oil.     ().  KmmerliDff.      Ber.  1902,  35,  [3],  694— C9."). 

The  quantity  and  composition  ot"  tlie  fusel  oil  produced  in 
alcoholic  fermentation  vary  with  the  nature  of  tlie  raw 
material,  the  spei-ies  of  yeast,  and  the  presence  of  certain 
species  of  bacteria.  Whilst  amyl  alcohol  is  always  the 
main  constituent,  the  quantity  of  other  higher  alcohols 
varies  in  a  very  large  degree. 

Normal  butyl  alcohol  was  more  often  found  in  the  old 
method  of  fermentation  with  impure  yeast ;  it  is  now  of  very 
rare  occurrence.  Isobr.tyl  alcohol,  on  the  other  hand,  is  met 
with  iu  greater  or  smaller  quantities. 

The  .author  tailed  to  detect  normal  butyl  alcohol  in  potato 
fusel  oil,  but  found  sm  ill  quantities  of  it  in  the  fusel  oil 
from  a  corn  brandy  distillery  in  Westphalia.  The  fusel  oil 
T.'as  fractionated  in  a  smail  column  apparatus,  and  the 
suitable  fraction  was  converted  into  iodide,  and  thence  into 
acetate,  and  back  into  alcoboi.  In  this  way  2-5  grms.  of 
normal  butyl  alcohol,  boiling  at  111!  ('.,  were  isolated  from 
10  kilos,  of  fusel  oil.  Fusel  oil  is  naturally  of  no  use  as  a 
source  for  the  preparation  of  normal  butyl  alcohol ;  the  best 
method  for  this  is  by  the  fermentation  of  glycerin.  The 
butyl  alcoholic  ferment  is  obtained  fioiu  cow-dung,  which, 
in  the  dry  state,  retains  for  several  years  its  power  of 
setting  up  this  fermentation  of  glycerin.  The  yield  af  butyl 
alcohol  from  glycerin,  moreover,  amounts  to  G — 8  per  cent., 
so  that  the  high  price  charged  for  this  alcohol  seems  to  be 
unreasonable. — J.  F.  B. 

Enzyme  Action.     A.  J.  Brown.     Proc.  C'hem.  Soc, 
18,  [247],  41. 

The  author  has  already  shown  (this  Journal,  1902,  257) 
that  iu  alcoholic  fermentation,  a  constant  weight  of  sugar 
is  decomposed  in  unit  time  by  a  canstant  amount  of  j-east 
in  solutions  of  equal  volume  containing  different  amounts 
of  sugar,  and  has  called  attention  to  the  fact  that  in  this 
respect  the  action  of  fermentation  differs  essentially  from 
that  of  inversion,  which,  according  to  C.  0'."^ullivan  and 
Tompson  (this  Journal,  1890,  816,  1049),  follows  the 
law  of  mass  action.  At  the  time  the  author  described  his 
work,  the  phenomenon  of  fermentation  was  believed  to  b; 
a  life  function  inseparable  from  the  living  cell,  and  therefore 
it  did  not  appear  reaiarkable  that  ihs  ot-Jer  of  progression 
of  its  action  should  differ  from  that  of  inversion  ;  but  since 
Buchner  has  shown  that  fermentation,  like  inversion,  is  an 
enzyme  action,  this  poin'  of  difference  required  further 
investigation,  as  the  simple  mass  action  of  iovertase  demon- 
strated by  O'Sallivan  and  Tompson  is  often  regarded  as 
typical  of  all  for:ns  of  enzyme  action. 

The  author  has  examined  the  action  of  inverlase  on  cane 
s-igar,  .and  finds  that  the  velocity  of  its  action  differs 
essentially  from  that  of  <a  mass  action,  and  resem';Ies  that 
of  ferment;ition.  The  velocity  of  its  .action  represented 
graphically  approximates  a  straight  lina  when  not  in- 
fluenced by  the  accumulation  of  inversion  products.  The 
retarding  influence  of  inversion  products  occasions  the 
curve  found  by  O'Sullivau  and  Tompson,  and  these  authors 
were  mistaken  in  regarding  the  curve  as  the  logarithmic 
curve  of  mass  action. 


But  although  the  action  ot  inversion  does  not  follow  the 
law  of  mass  action,  it  cannot  be  independent  of  mass 
influence,  and  therefore  the  effect  of  mass  during  inversion 
change  must  be  restricted  by  some  other  influence.  This 
influence  the  author  believes  to  be  due  to  the  existence  of 
time  as  a  factor  in  the  complex  changes  which  probably 
accompany  inversion. 

There  is  good  reason  to  believe  that  during  the  inversion 
of  sucrose,  this  sugar  enters  into  molecular  combination 
with  invertaso  previous  to  change,  which  presupposes  a 
complex  change  and  the  existence  of  a  time  factor  of  some 
magnitude.  Under  these  conditions  it  therefore  .appe.ars 
more  probable  that  this  factor  limits  the  effect  of  mass 
action  iu  inversion  changes  in  solutions  of  ordinary  concen- 
tration But  if  this  be  sa,  there  must  be  a  point  of  dilution 
in  cane  sugar  solutions  when  iiivertase,  acting  in  the 
dilute  solutions,  should  exhibit  an  order  of  change  iu 
conformity  with  simple  mass  action.  The  author  shows 
by  direct  experiment  that  this  point  is  reached  in  a 
solution  containing  about  1  per  cent,  of  cane  sugar,  so  far 
confirming  the  conclusion  that  a  time  factor  accompanying 
molecular  change  limits  the  action  of  inversion  in  all  but 
very  dilute  solutions  of  cane  sugar. 

The  action  of  alcoholic  fermentation  follows  the  same 
order  of  progression  as  that  of  inversion,  and  the  work  of 
Kastle  and  Loevenhart  (,Vmer.  Cbem.  Jour.,  1900,  24 
491)  indicates  that  the  action  of  lipase  progresses  iu  the 
same  manner ;  it  therefore  appears  probable  that  both 
these  enzyme  actions  are  regulated,  like  inversion,  by  a 
time  factor.  With  regard  to  the  actions  of  such  enzymes 
as  diastase,  glucase,  and  peptase,  there  is  not  at  present 
sufficient  evidence  on  which  to  base  an  opinion. 

Starch;    Velocity  of  Hydrolysis  of ,  Ay  Diastase,  with 

some   Bcmarks   ou    Enz;/?>ie  Action.     II.   T.  Brown  and 
T.  A.  (ilendinning.     Proe.  t'hem.  .Soc,  18,  [247],  4:i. 

The  rate  of  change  during  the  hydrolysis  of  starch  by 
diastase  does  not  conform  to  the  simple  logarithmic  law  of 
a  unimolccular  reaction.  Throughout  the  hydrolysis  there 
is  a  steady  augmentixtion  of  the  coefficient  of  veIocit\' ;  in 
other  words,  within  any  given  time  interval  there  is  "more 
of  the  residual  substance  hydrolysed  than  there  should  be 
according  to  the  logarithmic  formu'a. 

The  results  aie  in  the  wrong  direction  to  beaceo-anted  for 
by  a  gradual  .ac.'umul.ation  of  the  products  of  change  with  a 
consequent  tendency  to  chemical  reversion,  nor  can  they  be 
explained  by  the  intermediate  products  of  change  exhibitino- 
a  differential  resistance  to  hydrolysis. 

If  the  time  curves  expressing  the  rate  of  hydrolysis  of  a 
3  percent,  solution  of  soluble  starch  are  critically  examined, 
it  is  found  that  up  to  a  hydrolysis  of  30  to  40  ]ier  cent.,  the 
amount  of  transformation  is  very  nearly  a  linear  function  of 
the  time.  A  further  analysis  of  the  curve  shows  that  the 
remainder  is  approximately  logarithmic. 

In  all  essentials  the  progress  of  the  hydrolysis  of  starch 
coincides  with  that  of  the  inversion  of  cane  sugar  bj-  invcr- 
ta?e,  as  shown  by  Adrian  Brown  (this  .Journal,  1901,  1129). 
The  rate  of  hj'drolysis  also  conforms  closely  -viith  the 
empirical  formula  of  Henri  for  the  inversion  of  cane  sugar. 

The  authors  are  inclined  lo  adopt  a  somewhat  different 
explanation  of  the  time  curve-:  of  hydrolysis  from  that 
suggested   by   .Vdriau    Brown,   and   one    which    does    not 
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pDstii'iiti!  any  difforeiiCB  in  tlie  time  intervals  between  the 
successive  stupes  i.f  the  reaction  oilier  than  those  due  to 
variations  iu  the  respective  masses  of  the  reacting  snbstauces 
existing  in  unit  volume. 

Ka-(;lisu  I'aiexts. 

JJccrs;    ISremng   liarlei/   Malt    .       A.   G.   Soiitliby, 

Forest  Gate,  Kssex.  Kng.  I'at.  8122,  April  20,  I'JOI. 
AooORifixG  to  this  process  the  fjorniination  of  the  malt  is 
nut  carrieil  beyonil  the  earlier  stages  ;  the  malt  is  then 
crushed  without  kiln-drjiug,  and  mashed  with  or  without  au 
addition  of  malt  prepared  in  the  usual  way.  The  resulting 
mash  or  wort  i,  then  superheated  in  a  closed  vessel  at 
temperatures  ranging  from  23(1'— 27u'  F.,  in  order  to 
impart  an  empyreumatie  llavouv  and  colour,  and  is  subse- 
quently boiled  with  hops  and  fermented  in  the  usual  way. 
It  is  remarked  that  this  deliciently  germinated  green  malt 
requires  a  far  more  thoroujih  grinding  than  is  usual  in  the 
case  of  kilned  malt. — J.  F.  li. 

Vot-m?;     Tnalment  for  Utilisatinn  of ,      A.  J.  <)xf<]rd. 

Kng.  I'at.  SIKiCi,  19111. 
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XVni.-FOODS;  SANITATION ;  WATER 
PUETFICATION.  &  DISINFECTANTS. 

(.4.)— FOODS. 

Arrvwiiiu) :    Pnpariitiiiii    »/"   .      F..    Leuscher.     /eits. 

offentl.  Cluun.,  I0O3,  8,2;S.     Chem.-Zeit,  1:)02,  26,  [Ifi], 

Rep.  53. 
TiiK  genuine  arrowroot  is  obtained  from  shrubs  of  the 
geims  Afiiiinila.  The  plant  i.<<  cultivated  in  a  similar 
manner  to  the  potato  in  well-manured,  deeply-ploughed 
land.  It  requires  a  year  to  come  to  maturity,  after  which 
the  roots  are  collected,  washed,  and  jieeled.  The  peeling 
requires  considerable  care,  since  the  peels  contain  a 
resinous,  very  bitter  snbstance.  The  roots  are  washed 
again,  and  then  either  ra|)idly  ground  or,  preferably, 
crushed  to  a  fine  pulp  between  rollers.  The  pulp  falls 
into  a  finely  perforated  cylinder  beneath  the  roller?,  iu 
which,  by  means  of  a  current  of  fresh  water,  the  starch 
is  separated  from  a  milky  liquid.  This  liquid  is  con- 
veyed by  pipes  to  a  settling  tank,  being  strained  through 
muslin  before  it  enters.  After  settling,  the  water  is  run  off, 
and  the  washed  moist  starch  is  then  dried.  In  liermuda 
the  drying  is  effected  in  copper  pans,  covered  with  gau/e,  iu 
the  suD.  In  Jamaica  the  starch  is  pl.iced  on  wooden  trays 
with  cloth  bottoms  and  covered  with  gauze.  Analysi.s  of 
several  roots  obtained  from  Jamaica  showed,  on  an  average  : 
moisture,  C3''12;  starch,  ■27'84;  dextrin  and  sugar,  2- OS  ; 
crude  fibre,  3-94;  ethereal  extract,  0-19;  albumin,  1-64; 
a-h,  0-89  per  cent.  The  asli  consists  principally  of  phos- 
phoric acid  and  potassium  carbonate  ;  the  crude  pulp,  the 
finished  starch,  and  the  ethereal  extract  yield  a  volatile  oil 
on  distillation  with  steam.  Canna  starch  also  beha\es  in  a 
similar  manner. — J.  F.  B. 

Agar-Agtir  ;  Iiidustruil    Use   of in   I-tiissiii.     N.  W. 

Sokolow,  N.W.  Jschmelling,  and  S.  J.  Lewites.  Zap. 
imp.  techn.  obsehlsch.,  1901,  35,  Sl.j;  through  Chem.- 
Zeit.,  1S02,  26,  [If^].  l!ep.  G3. 
In  Russia  agar-agar  is  mostly  c<msumed  in  manufacturing 
sweets,  marmaladts,  and  fruit  jellies,  as  a  partial  substitute 
for  gelatin,  as  it  cheapens  marmalade  by  adding  sugar  to  it, 
and,  unlike  gelatin,  does  not  putrefy  in  the  damji  state. 
Agar-agar  contains  an  easily  soluble  carbohydrate  of  high 
nutritive  value,  audit  is  alwiiys  free  from  lead  and  sulphuric 
acid,  which  impurities  often  accompany  even  high  grades 
of  gelatin.  The  authors  do  not  see  any  reason  why  agar- 
agar  should  not  be  thus  employed  iu  place  of  gelatin. 

It  is  stated  that  with  a  2  per  cent,  solution  of  agar-agar, 
very  thin  cotton  goods  may  be  printed  exceptionally  well. 
Mixed  with  glycerin  agar-agar  is  employed  to  make  a 
pomade  for  the  hand.'. — F.  H.  L. 


Coroa  and  Milk;  Sterilized .     A.  Beythien.     Jahrcs- 

bericht  des  ehemischen  Uutersuchungs-.Vmtes  Dresden, 
190il,  10  ;  through  Zeits.  Untersuch.  Nahr.  undGenussm., 
19U2,  5,  I'O. 

jAIi;xTi():i  is  made  of  a  new  food  produ-'t  consisting  of 
skimmed  milk,  to  which  a  little  cocoa  has  bjen  addo  1.  Tlic 
food  value  of  the  milk  is  thus  increased,  but  tine  article  will 
not  keep  ir.on,-  thin  two  days  after  the  tin  i^  openeil. 

—  W.  P.  S. 

Iu)iul  [Mil/i']  Pi:csf:yv(dirt: ;   l[j:lri>ji.ni   l\:ru.vi(lc  as  a . 

Jablin-Goi.net.  Ann.  chim.  auiilyt.,  I'.iOl,  6,  129—133. 
Zeils.  Untersuch.  Nahr.  und  Genussm.,  1902,  5,  169. 

Thk  author  suggests  the  use  of  liyJrogen  peroxide  for 
preserving  articles  of  food,  especially  ui'lk.  A  solution 
contaiuing  12  volumes  per  cent.,  and  previously  neutralised 
with  calcium  carbonati',  was  found  to  be  most  suitable. 
One  litre  of  milk  with  1  c.c.  of  this  solution  can  be  pre- 
served at  a  temperature  of  20"  C  for  two  days  ;  with  2  c.c, 
for  four  days;  and  with  tj  c.c,  for  six  days.  With  these 
quantities  the  temperature  can  even  rise  to  30'' ('.,  without 
effect  on  the  keeping  qualities  of  the  milk.  The  hydrogen 
peroxide  cannot  be  tasted  in  the  milk,  and,  according  to  a 
series  of  physiological  experiments  given  in  the  original 
paper,  is  harmless  to  tlie  human  system.  It  can  be  detected 
in  the  milk  serum,  by  the  chromic  a''id  test,  after  shaking 
out  with  ether.— W.  V.  S, 

I'.ihiiliii  :   A    /fi/(lr<ili/tir    Derirnlire  of  Ihc  (lluiiiiliii,  , 

inut  ils  Itildtioii  III  Wei/l'.i  Alliamiiiatc  mid  llie  Histon 
Grniip.  T.B.Osborne,,!.  Am.'i.  Clieui.  Soc.,  24,  [  1], 
28—29. 

— C.  S. 

Protein    Molecule ;  I^asie   Oiitriirter  of  the ,   and  the 

lieitctions  of  Edestin  ivi/h  Definite  Quontities  cf  Aeids 
und  Alkalis.  T.  B.  Osborne.  .1.  .\mer.  Chem,  Soc,  24, 
[l],3y-78. 

AccoitDiNG  to  the  author,  the  proteins  are  basic  bodies,  and 
enter  into  ionic  reactions  with  acids,  with  which  they  form 
true  salts. 

So  far  as  ascertained,  the  crystals  of  edestin  and  its  sjlts 
are  isomorphous,  the  mass  iiiHuenec  of  the  protein  mole- 
cule preventing  any  change  by  the  comliiried  acid.  It  thus 
behaves  like  ha;mogliibiu.  The  solvent  action  of  bjdro- 
chloric  .acid  on  free  edestin  suspended  in  pure  water  closely 
corrtsponds  to  a  complete  reaction  betwc'u  1  mol.  of  the 
base  and  2  mols.  of  the  acid. 

Edestin  sulphates  are  less  .soluble  than  the  corresponding 
chlorides ;  and  preparations  obtained  from  solutions  con- 
taining ammonium  sulphate  are  insoluble  in  water. 

Phosphoric  acid  acts  like  a   monobasic  acid  with  edestin, 
in  accordance   witli    its  dissociation    into  the  ions   II  and  ■ 
II2PO4.     Only  a   litilc  in  excess  of  the  calculated  quantity] 
is  required  to  effect  solution. 

With  nitric   acid  cnestiu  forms   a  salt   corresponding  to] 
the  bichloride. 

The  reaction  of  edestin  wiih  caustic  potash  or  soda  is  iu 
a  proportion  equivalent  to  that  with  «hich  it  forms  the' 
monochloride  with  hydroeliloric  acid.  The  amount  dis- 
solved by  1(I0/N  caustic  alkali  is  in  about  equal  molecular 
proportions  of  protein  and  base.  Solutions  of  potassium 
and  sodium  edestin  become  turbid  on  standing,  and  part 
of  the  protein  is  gradually  deposited,  probably  iis  the  result 
of  hydrolysis. 

The  amount  of  ammonia  required  to  dissoh'c  edestin  is 
about  13  times  that  of  caustic  potash  or  soda. 

The  monoclrtoride  also  behaves  in  a  similar  manner,  but 
the  bichloride  and  potassium  or  sodinm-edcstin  are  soluble 
in  pure  water,  though  insoluble  in  presence  of  a  small 
(piantity  of  a  neutral  salt.  If  the  amount  of  the  latter  be 
increased,  however,  they  are  soluble,  and  then  show  the 
properties  of  globulin. 

Kdestin  behaves  like  a  true  globulin,  being  insoluble  in 
pure  water,  but  readily  soluble  iu  sufficiently  strong  neutral 
solutions  of  sodium  chloride. 

The  fact  that  edestin,  and  its  salts  with  strong  acids,  are 
soluble  in   perfectly   neutral   solutions   of  sodium   chloride 
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shows  that — contrary  to  the  opinion  of  Starke — the  solu- 
bility of  a  globulin  does  not  depend  on  the  presence  of 
alkali.— C.  S. 

Papai/olm  ;  Digestion  nf  Alhumui  iy ■.    O.  Emmerliny. 

Ber.,  1902,  35,  [3],  695—699. 

It  is  well  known  that  many  of  the  higher  plants  secrete 
proteolytic  enzymes,  most  ot  which  have  found  nc  practical 
application.  But  ote  of  these  enzymes  is  utilised  indus- 
iriallv  in  the  manufacture  of  certain  meat  jjreparations. 
This  enzyme  is  present  in  the  various  organs,  especially  in 
ihe  fruits,  of  the  papaw  tree,  Carica  pajiaya,  and  liquefies 
and  peptonises  moat  to  a  considerable  extent.  The  records 
wiiH  rejiard  to  this  enzyme,  generally  called  papayotin,  are 
iif  ,1  somewhat  conflicting  nature.  'I'he  author  has,  ihere- 
foie,  endeavoured  to  settle  the  <iucstion  of  its  nature  by  a 
study  of  the  products  formed  in  the  digestion  of  blood  fibrin, 
bv  a  commercial  preparation  of  papayotin. 

The  action  of  the  enzyme  on  the  fibrin  was  extremely  slow, 
and  fretiueot  additions  of  fresh  papayotin  v  eie  necessary 
before  any  considerable  i|uantity  of  the  fibrin  was  digested. 
It  was  established  that  the  action  was  distinctly  favoured 
hv  an  alkaline  condition  of  the  liquid,  but  even  then  the 
digestion,  after  a  month,  had  not  proceeded  very  far.  The 
products  of  the  digestion  consisted  of  large  proportions  of 
albumoses  an<l  peptomjs,  and  only  very  small  (]uantities  of 
amino  acids.  Stdl,  the  formation  of  these  last  and  their 
nature  led  to  the  definite  conclusion  that  the  enzyme  papa- 
yotin is  specifically  of  a  tryptic  nature. — J.  F.  B. 

English  Patent. 

Yeasl ;   Trealment  for   Vtilisation  of .     A.J.Oxford, 

Walton-on-Trent,   Derbyshire.     Eng.   I'at.   5936,   March 
21,  1901. 

TuK  inventor  claims  the  manufacture  of  a  food  material  or 
fodder  by  heating  yeast,  to  burst  its  cells  and  liberate  their 
liquid  albuminous  contents,  then  separating  the  liquid  con- 
stituents from  the  solid  matter,  and  combining  them,  with 
or  without  concentration,  with  suitable  meal.  A  top 
dressing  or  fertiliser  may  also  be  prepared  from  yeast, 
which  may  have  undergone  decomposition  before  heating  to 
burst  the  cells,  the  product  being  dried  or  mixed  with  some 
absorbent,  as  kiln  dust  or  desiccated  malt  culms.  In  the 
case  of  undecomposed  yeast,  the  liquid  constituents  may  be 
osed  for  the  preparation  of  food,  and  the  solid  matter  dried 
for  use  as  a  fertiliser.  .\.  fertiliser  may  be  prepared  directly 
from  the  yeast  by  mixing  the  latter  with  qu  cklime. 

—J.  F.  B. 

UxiTKD  .Sx.iTES  Patents. 

Viour ;  Ayeinj  and  Bleaching .      J.   Andrews    and 

S.  Andrews,  Belfast,  Ireland.     U.S.  Pat.  693,207,'  Feb.  1 1 , 
1902. 

TtiE  process  claimed  consists  in  subjecting  the  fljur  or 
other  like  material  to  the  action  of  {:aseous  peroxide  of 
nitrogen  (N^Oj).  Other  oxidising  gases  may  be  employed, 
with  the  exception  of  ozone,  which  is  not  suitable.  Sulphur 
dioxide  is  not  claimed,  as  its  action  is  injurious  to  the  flour. 
The  peroxide  of  nitrogen  is  prepared  by  the  action  of  nitric 
acid  (sp.  gr.  1'42)  on  a  solution  of  ferrous  sulphate 
(2-25  lb.  to  80  oz.  of  water).  The  flour  to  be  treated  is 
rotated  iu  a  drum,  where  it  is  acted  on  by  a  very  small 
quantity  of  the  above  gas.  The  plant  for  carrying  out  the 
process  is  also  claimed. — W.  P.  S. 

Tabic  Siill ;  Manufacturing -.    G.  Weddell,  Xeweastle- 

upon-Tyue.     U.S.  Pat.  690,126,  Dec.  31,  1901. 

See  Eng.  Pat.  l.'),.iS9,  1900  -,  this  Journal,  1901,  828. 

— E.  8. 
(B.)— SANITATION;  WATER  PURIFICATION. 

Lead  ;   The  Chemical  Chanje  produced  bij   t'lc  fmnnrsian 

of in    Disiilled   Water.     F.  Clowi  s.       Proc.    C'lieni. 

Soc.,  18,  [247],  46. 
The    author   finds,  when    very    pure    lead    and    ordinary 
distilled  water  were  employed,  ihat  much  of  the  lead  which 
underwent  change   passed   into   solution,  most   probably  as 
hydroxide,    and    was   removable   to    a   large    extent    from 


solution  by  passage  through  filter  paper,  from  which  it 
could  again  be  entirely  extracted  by  cold  acetic  acid.  Tlie 
compound  of  lead  which  remained  undissolved  by  the  water 
was  found  to  have  the  formula,  3PbC03,  PbHoO.,. 

In  order  to  ascertain  the  respective  parts  played  by 
atmospheric  oxygen  and  carbon  dioxide  in  solution,  distilled 
water  freed  from  dissolved  gases  by  boiling  was  employed. 
When  such  water  was  placed  in  contact  with  lead  in  a 
vacuum,  or  in  an  atmosphere  of  hydrogen,  action  only  took 
place  to  the  extent  of  03  part  of  lead  per  million  of  water. 
When  the  water  employed  had  been  boiled  iu  glass  vessels, 
and  again  exposed  to  air,  it  never  regained  its  full  activity. 
This  inhibitivc  effect  varied  with  different  glass  vessels, 
I.eiog  most  marked  in  those  kinds  of  glass  which  gave  most 
dissolved  matter  to  the  water  ;  contact  ot  cold  water  and 
glass  did  not  produce  this  effect,  which  was  eliminated, 
however,  in  the  experiments,  the  results  of  which  are  given 
below,  by  boiling  the  water  employed  in  copper  vessels. 

The  average  results,  expressed  as  percentages  of  lead  iu 
terms  of  the  water  employed,  are  shown  in  the  followiug 
table :— 


24  hours. 

4S  hours. 

73  hours. 

0-023 
0-OO.S 

0-110.3 

0-018 

0-22!> 
0-017 

U-003 

O'OUo 
O'OOS 
0-015 

E(iual  volumes  of  (carbon  dioxide 

Eiicht    volumes  of  oxygen  tu   one 
volume  of  carbon  dioxide 

This  shows  clearly  that  oxygen  is  the  principal  and 
primary  agent,  and  the  carbon  dioxide  exerts  a  restrainini; 
action  in  prcportion  to  the  volume  present.  It  was  founci 
that  carbon  dioxide  acted  similarly  in  preventing  solution  of 
litharge. 

The  first  action  of  aerated  water  apparently  consists  in 
oxidation  and  formation  of  hydroxide,  which  is  precipitated 
as  hydroxycarbonate  by  the  carbon  dioxide.  The  action  is 
prevented  or  retarded  by  the  presence  of  carbon  dioxide  in 
the  initial  stages.  Total  immersion  of  the  lead  also  retards 
the  action  iu  presence  of  air,  although  the  final  result  is  the 
same  whether  the  lead  he  wholly  or  only  partially  immersed 
in  the  water. 

Of  the  substances  which  prevent  this  action,  sulphuric  acid 
and  soluble  sulphates  are  most  effective,  soluble  carbonates 
are  less  so,  whilst  calcium  hydroxide  is  still  less  so,  but 
when  present  in  larger  quantity  actually  promotes  the 
action. 

Waters  ;  Detection  of  Fattij  Acids  in  Vvllntcd . 

H.  ('ausse. 

See  under  XXIII.,  page  427. 

Album'u-diijestinj  Bacteria.     ( ).  Emmerling  and 
O.  Reiser. 

See  under  XXIV.,  pay?  429. 

ExGLisii  Patent. 

Vejetahle  Charcoal   or   Carbon  ;  Methods  for   the  Miniii- 

faclure  of  a    New  or  Improned .     E.  W.  Cooper, 

Coventry.     Eng.  Ptt.  7902,  .\pril  17,  1901. 

^'EGETABl-^;  fibre,  such  as  cotton,  cotton  fabric  or  wa'ite, 
threads,  or  the  like,  is  charged  into  drums,  which  are  then 
loosely  covered,  and  placed,  one  liy  one,  into  the  upper  part 
of  a  slightly  inclined  oven,  down  which  they  roll  to  the 
loiver  end,  until  the  oven  is  filled,  an  upper  and  a  lower 
door  being  provided,  one  for  admitting  and  the  other  for 
withdrawing  the  drums  after  carbonisation  is  completed. 
The  fire-gases  admitted  are  supplemented  in  heating  by  the 
inflammable  gases  evolved  frcm  the  drums.  When  gases 
reasc  to  be  given  off,  the  drums  arc  withdrawn  and  emptied 
i  ito  water,  ai]d  the  el-areoal,  when  cold,  is  washed  with 
clean  water.  Charcoal  thus  obtained  is  stated  to  be  flexible 
as  well  as  porous,  a-.jd  adapted  for  many  applications 
(-'  filters,  respirators,  and  as  a  wick  for  caudles  or  lamps  ")  ; 
mixed  with  saud,  it  is  said  to  be  available  for  horticultural 
purposes. — E.  .S. 
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United  States  Patekts. 

PtiriMnn    Water;    Process  of  .     C.   O^    Snieckner,  I 

Fort  Wayne,  Indiana.     U.S.  Pat.  692,979,  Feb.  11,  1902. 
The  water  to  be  softened  and  clarified  is  treated  successively 
with  3  grains  of  soda  ash  per  gall.,  4f  grains  of  lime  per 
gall.,    and     Ij  grains    of    sodium    phosphate    per    gall., 
agitated  for  10 — 20  minutes,  and  allowed  to  settle. — L.  A. 

Purifyinq  Sewage  ;  Process  of .     L.  Trails,  Charlotten- 

burg,  (jerraany.     U.S.  Pat.  693,316,  Feb.  1 1,  1902. 

A  mixture  of  calcium  carbonate  and  calcium  hydrate  in 
about  equal  proportions  is  added  to  the  sewage  in  suHicient 
quantity  to  produce  a  heavy  precipitate  of  large  flakes. 

— L.  A. 

Carbonometer.  E.  S.  Downs,  New  Haven,  Connecticut, 
U.S.A.  U.S.  Pat.  690,409,  Jan.  7,  1902. 
The  "  carbonometer  "  consists  of  an  ordinary  thermometer 
and  a  wet-bulb  thermometer  attached  side  by  side  on  a 
plate  or  frame.  Two  scales  are  made  for  the  wet-bulb 
thermometer,  one  ou  one  side  marked  "  Bad,"  and  the 
other  on  the  opposite  side  marked  "  Good."  To  construct 
these  scales,  ;i  series  of  observations  is  made  in  au  artiticially- 
heated  room  during  the  whole  range  of  conditions  between 
good  and  bad  ventilation,  or  between  ordinarily  pure  air 
and  that  much  fouled  by  carbon  dioxide  from  respiration. 
As  the  carbon  dioxide  evolved  ia  breathing  is  accompanied 
by  a  practically  constant  proportion  of  moisture,  the  mea- 
sure of  the  latter  is  taken  as  a  measure  of  the  former.  In 
such  trials,  the  temperature  shown  by  the  two  thermometers 
is  noted,  and  that  indicated  by  the  wet-bulb  thermometer  is, 
if  the  trial  be  made  in  pure  air,  marked  "  Good,"  and  if 
otherwise,  "  Had,"  and  so  over  a  convenient  range  of  i 
temperature,  in  each  case,  and  for  every  probable  variety  of 
condition  as  to  impurity.  Thus  the  carbon  dioxide  is 
indirectly  inferred  from  the  moisture  associated  with  it  ia 
ordinary  respiration. — E.  S. 

(C.)  —DISINFECTANTS. 

Formaldehyde  ;  Invesliyation  nf .     P.  N.  Kaikow. 

Chem.-Zeit.,"l902,  26,  [13].  135. 
The  author  has  succeeded  in  obtaining  formaldehyde  in  a 
liquid  condition,  and  also  in  a  aew  solid  modification.  If 
anhydrous  potassium  carbonate  be  added  to  a  40  per  cent, 
solutioa  of  formaldehyde,  the  solution  acquires  a  light 
violet-blue  coloration,  changing  gradually  to  greyish-j'ellow. 
When  the  solution  is  completely  saturated  with  potassium 
carbonate,  it  separates,  after  a  short  time,  into  two  distinct 
colourless  layers,  the  lower  one  consisting  of  the  aqueous 
solution  of  potassium  carbonate,  and  the  upper  one  of  the 
formaldehyde  (probably  a  mixture  of  polymeric  modifica-  ! 
tions).  In  one  experiment  with  350  c.c.  of  40  per  cent, 
formaldehyde  solution,  about  200  grms.  of  potassium  car- 
bonate were  required  for  complete  saturation,  and  after  the 
mixture  had  stood  for  half  an  hour,  the  upper  layer  of 
formaldehyde  amounted  to  about  150  c.c.  The  liquid 
formaldehyde,  was  separated,  agitated  with  anhydrous 
potassium  carbonate,  and  filtered  through  a  dry  filter, 
when  it  formed  a  mobile  liquid,  sp.  gr.  1-1902  at  I6°('., 
which  mixed  in  all  proportions  with  water,  alcohol,  and 
ether  to  clear  solutions.  It  can  be  distilled  .at  the 
ordinary  pressure,  some  carbon  dioxide  being  evolved ; 
the  chief  quantity  distils  at  about  91°  C.  If  the  liquid 
formaldehyde  be  dried  with  potassium  carbonate  or 
calcium  chloride  aud  distilled,  then,  between  about  110°  and 
112^  ('. — after  the  main  quantity  of  liquid  has  come  over — 
a  colourless,  gelatinous,  very  voluminous  body  solidities  in  the 
condenser.  If  the  cooUng  water  be  allowed  to  run  out  of 
the  condenser,  the  gelatinous  body  liquefies  and  collects  in 
the  receiver  as  a  somewhat  turbid  liquid.  W'lien  the 
temperature  rises  above  112"  f'.,  the  distillate  no  longer 
shows  a  tendency  to  solidify,  but  forms  a  tolerably  mobile 
liquid.  When  the  original  liquid  was  dried  with  quicklime, 
uo  trace  of  a  solid  body  was  obtained  on  distillation.  The 
distillation  residue  is  brown,  solidifies  on  cooling,  and  has  an 
odour  of  caramel.  The  portion  of  the  distillate  which 
solidified  ia  the  condenser  became  converted,  after  standing   \ 


several  months,  into  an  amorphous,  gelatinous  body,  soluble 
in  water. — A.  S. 

XIX.-PAPEE.  PASTEBOAED,  Etc. 

English  Patent. 

Peat-Jihre   Pulp ;    Mamifactare  of .      A.    Kalmann, 

Rabensteiu,  Austria.  Eng.  Pat.  3656,  Feb.  20,  1901. 
This  invention  relates  to  two  machines,  in  the  first  of  which 
the  raw  material  is  washed  and  opened,  and  in  the  second 
of  which  it  is  squeezed  and  disintegrated.  After  passing 
through  the  first  machine,  the  material  is  transferred  to 
settling  tanks.  In  the  second  machine  the  pulp  is  beaten 
with  a  cutting  action,  and  a  pneumatic  pressure  of  2  •  5  to  3 
atmospheres  is  employed  to  squeeze  the  fibres  rapidly 
between  the  cutters,  with  bursting  of  the  fibre  cells. 

—J.  F  li. 

XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  AND  EXTEACTS. 

Ceriii  from  Mixtures  of  Rare  Earths  ;  Separation  of . 

IJ.J.  Meyer  and  M.  Koss.     Ikr.,  35,  [3],  672—678. 

The  separation  of  cerium  from  lanthanum  aud  didymium  is 
a  matter  of  difficulty,  owing  to  the  tendency  of  eerie  oxide, 
hydrate,  and  basic  salts  to  combine  with  the  oxides  of  the 
trivalent  metals.  No  method  is  known  whereby  all  the 
cerium,  ia  a  solution  containing  the  three  metals,  can  be 
precipitated  in  the  pure  state  at  one  operation.  The  authors' 
process  is  based  upon  the  precipitatioa  of  the  basic  acetate 
of  eerie  oxide,  whea  a  neutral  eerie  solution  is  boiled  with 
magnesium  acetate.  Pure  lanthanum  and  didymium  salts 
are  not  precipitated  by  this  reagent,  even  after  prolonged 
boiling,  whereas  eerie  salts  are  precipitated  completely.  On 
separating  cerium  from  a  mixture  containing  didymium  and 
Lanthanum,  the  eerie  precipitate  always  contains  some 
didymium  (3 — 4  per  cent,  in  the  authors"  experiments) ; 
but  as  the  precipitate  is  readily  soluble  in  acids,  the  further 
purification  is  facilitated.  In  carrying  out  the  process,  a 
10  per  cent,  solution  of  magnesium  acetate  in  hydrogen 
peroxide  (2*5  per  cent,  strength)  is  added  drop  by  drop  to 
the  boiling  solution  containing  the  eerie  salt,  until  a  filtered 
test  portion  gives  a  pure  white  precipitate  with  ammonia  and 
hydrogen  peroxide.  The  boiling  is  then  stopped,  the 
precipitated  basic  eerie  acetate  settles  down  quickly,  and  it 
is  then  filtered  off  with  the  aid  of  the  pump,  and  converted 
into  the  nitrate.  For  the  separation  of  the  saiall  proportion 
of  didymium  which  it  contains,  Wyrouboff  and  \'crneuil's 
process  (this  .Tournal,  1899,  711)  is  recommended. — H.  15. 

BismuthTricliloride and  Tri-lodide ;  Some  New  Compounds 

of .     L.  VaninoandO.  Hauser.     Ber.,  1902,35    [3], 

663—666. 

In  continuation  of  their  former  work  (Ber.,  1901,  34,  416 — 
420)  on  the  compounds  formed  by  organic  bases  with 
bismuth  haloids,  the  authors  have  prepared  a  number  of 
similar  bodies  which,  in  geucral,  yield  well  cryBtallisable 
salts  with  the  halogen  hydracids. 

Bismuth  tri-iodide  pyridioe  hydrochloride,  Bif^,  CjlIjN, 
Ht'I,  is  obt.aiaed  ia  the  firm  of  fine,  ruby-red  prisms. 
With  hvdriodic  acid,  bismuth  tri-iodide  pyridine  yields  the 
compound,  2BiL„  iSCsHsN,  HI. 

The  other  substances  prepared  have  the  eompositious: 
Bil,,  (  ,,H-X.H[;  Bil.„  C^HjX.HBr;  BiCl„2CcH-N(C3Ui).„ 
HCl ;  BiClj,  .■?CsHiN(t'.,H5).„  HCl ;  and  BiCI.„  2Cr,il,N(CH3)r,, 
HCl.— T.  H.  P. 

Phenazone  (^Antipyrine),  Sodium  Sa'icylate  and  Maynesium 

Sulphate;  Pnteraetion  hetwcen .      \Y .  .1.    Woolcock. 

Pharm.  J.,  1902,  68,  [1052],  143. 

GiLMonii  observed  (Ph;irm.  .1.,  1902,  22)  that  a  preparation 
containing  magnesium  sulphate,  antipyrine  aud  sodium 
salicylate  deposited  white  crystals.  The  author  dissolved 
separately  each  of  the  coiupouiids  tneutioued,  in  water, 
mixed  the  solutions,  aud  allowed  to  stand.  The  crystalline 
deposit  was  washed  free  from  sulphate  and  dried  at  100"  C. 
The  author  agrees  with  Gilmour's  siateineat  that  the 
crystals  coasist  of  a  compound  of  magnesium,  antipyrine 
aud  salicylic  acid  ;  and  he  rejects  Shuttleworth's  contealiou 


Mai-ch  31, 1902.] 


JOUENAL  AND  PATENT  LITEKATURB. 


423 


(Pharm.  J.,  1899,332  ;  1902,  50)  that  the  crystalline  deposit 
is  really  salipyrine  (antipyriue  salicylate).  Salipyrin  is 
soluble  to  the  extent  of  1  in  4  of  90  per  cent,  alcohol, 
whereas  the  new  compound,  which  contains  about  3 '79  per 
cent,  of  magnesium,  is  only  sparingly  soluble  in  that  medium 

—A.  S. 

lodo-Derii'ativex  ofPlmwh ;  Preparation   of  ,   and 

Determination  of  liexorcinol.     E.   Richard.     J.  Pharm. 
Chim.,  1902,  15,'  [5],  217—221. 

Thk  formation  of  an  iodo-phenol  and  hydriodic  acid  from 
a  phenol  and  two  atoms  of  iodine  being  an  endothermic 
reaction,  an  exothermic  secondary  reaction  is  necessary  in 
order  to  prepare  iodo-phenols  by  this  method.  In  the 
process  proposed  by  the  author,  the  reaction  is  carried  out  in 
presence  of  a  salt  capable  of  acting  on  the  hydrogen  iodide, 
such  being  sodium  acetate  or  disodium  phosphate,  or,  when 
the  reaction  proceeds  at  the  ordinary  temperature,  sodium 
bicarbonate.  Thus,  by  heating  aqueous  iodine  in  suitable 
proportions,  with  a  solution  containing  a  phenol  and  di- 
sodium phosphate,  the  author  has  prepared  iodo-pheuols 
and  mono-,  di.,  and  tri-iodosalieylic  acids  ;  the  iodo-com- 
pounds  are  precipitated  and  can  be  readily  purified.  Other 
iodo-derivatives  have  also  been  prepared  with  the  help  of 
the  above-named  salts. 

Determination  of  Resorcinol  In  Solution. — In  this  method, 
depending  on  the  formation  of  tri-iodoresorcinol  by  the 
action  of  excess  of  iodine  on  rosoreinol  in  presence  of 
sodium  acetate,  the  following  solutions  are  required  : — 
(1)  34 '20  grms.  of  iodine  dissolved  io  just  sufficient 
potassium  iodide  solution  and  made  up  to  1  litre.  (2) 
fi8*40  grms.  of  sodium  thiosulphate  dissolved  in  900  grms. 
of  water,  the  solution  being  adjusted  so  as  to  exactly 
correspond  with  (1).  (3)  10  per  cent,  sodium  acetate 
solution.  To  the  resorcinol  solution,  are  added  a  few 
drops  of  starch  paste,  then  some  of  the  sodium  .acetate 
solution,  and  finally  a  measured  quantity,  iu  excess,  of 
the  iodine  solution.  After  shaking  for  a  few  moments, 
a  Toiume  of  the  thiosulphate  solution,  equal  to  that  of 
the  iodine  solution  used,  is  run  in,  and  the  excess  of 
thiosulphate  then  determinc-d  by  titration  wiih  the  iodine 
solution  ;  each  c.c.  of  the  latter  corresponds  with  0-01  grm. 
of  resorcinol.     The  e(iuation  representing  the  reaction  is — 

Gr,H4(OH)2  -I-  61  +  3CH3CO.,Na  = 
CgHIiCOH),  +  3NaI  +  SCH-iCOsH. 

— T.  H.  P. 

Lactir    Acid  by  the  Action  of  (Uinslic  Potash  on  Pentoses  ; 

Formation    of .       K.    Katsuyama.     I'er.,  35,    [3], 

669— C71. 
TuK  author  shows  that  lactic  acid,  which  is  obtained  by  the 
action  of  aqueous  caustic  .alkahs  on  hexoses  and  hexobioses, 
may  be  similarlj'  obtained  from  /-arabinose  (see  also  Araki, 
Zeits.  physiol.  Chem.,19,  463)  and  from  xylose.  10  grms. 
of  /-arabiucse  gave  3 '35  grms.  of  zinc  lactate,  whilst 
10  grms.  of  xylose  gave  4  grms.  of  the  same  substance. 

— H.  L. 
Stylopliontm   Diphijllum ;     Contril^ution    to    the    Chemistrij 

of .  J.  O.  Schlotterbeok  and  H.C.  Watkius.  .1.  Amer. 

Chem.  Soc,  24,  [1],  1—18. 

S-rvLorHdRUM  diphylluin,  known  as  yellow  poppy,  and  also 
as  celandine  poppy,  is  a  perennial,  herbaceous  plant 
(Papaveiivcea').  Leaves,  flowers,  and  fruit  of  this  plant 
exude  a  yellow  juice  when  bruised. 

The  dried  root,  which  w.as  the  material  under  examina- 
tion, is  found  to  contain  chelidonine,  CaiHigNO.s.H.iO,  m.pt. 
130°  (uncorr.)  ;  stylopme,  C'jgHi.jNOj,  m.pt.  202' (uncorr.) ; 
protopine,  CjuHigNO.,,  m.pt.  204°— 20.">°  (uncorr.)  ;  i 
diphylline,  m.pt.  216°  (uncorr.);  sanguinarine;  chelidouic 
acid,  C;H406+  H;0  ;  chelidoxanthin  (?). 

Metliod  of  Extraction. — The  powdered  drug  was 
moistened  with  ammonia  water  of  about  .i  per  cent,  strength,  t 
to  separate  the  bases  from  the  acids,  and  was  then  dried  in 
thin  layers  at  the  ordinary  temperature.  Tl'.e  extraction 
was  effected  with  chloroform  in  a  copper  .Soxhlet  apparatus, 
until  a  sample  of  liquid  from  the  percolator  ceased  to  give  I 
the  usual  alkaloid  reaction,  .\fter  expelling  the  solvent 
from  the  percolate,  the  dark,  waxy  residue   was   repeatedly   j 


digested  with  water,  acidified  with  acetic  acid  on  the  steam- 
bath,  until  exhausted  of  alkaloid,  the  combined  reddish 
transparent  filtrates  containing  the  whole  of  the  latter  as 
acetates. 

The  chloroform  in  the  marc  was  expelled  by  steam,  and 
the  residue  immediately  extracted  with  distilled  water  to 
reuu)ve  the  soluble  salts  present  and  the  ammonium  salts  of 
the  originally  combined  acids ;  the  aqueous  extract  was 
then  concentrated,  mixed  with  10  per  cent,  of  alcohol,  and 
j   set  aside  for  later  study. 

On  rendering  the  red  solution  of  acetates  alkaline  with 
ammonia  water,  a  bulky  greyish  precipitate  came  down, 
and  this  was  well  washed  with  water  on  a  Buchner  filter. 
The  colour  change  to  yellow  shows  that  the  red  colouring 
matter  is  precipitated  by  ammonia.  This,  and  other 
coloured  filtrates,  were  set  aside  for  the  colouring  matter 
examination.  The  alkaloid  precipitate  was  redissolved  iu  a 
little  glacial  acetic  acid,  diluted  with  water,  reprecipitated 
with  ammonia,  and  re-washed,  the  operations  being  repeated 
until  the  mass  was  nearly  white. 

Isolating  the  Alkaloids.— X'ovtions  of  the  alkaloid  were 
dissolved  in  acetic  acid,  treated  with  about  an  equal  volume 
of  ether,  and  rendered  alkaline  with  ammonia.  The  solution 
of  the  bases  in  ether  is  only  temporary,  and  hence  separa- 
tion and  filtration  through  eottou'must  be  effected  quickly, 
to  avoid  preiuature  crystallisation.  Wide.-mouthed  Erlen- 
meyer  flasks  are  suitable  for  crystallising.  When 
the  crj'stallisation  is  complete,  the  supernatant  solvent  is 
used  over  again,  if  colourless;  otherwise  it  must  first  be 
purified  by  distillation.  When  no  crystals  separated  from 
nearly,  or  quite,  colourless  solutions  after  several  hours, 
they  were  concentrated  to  small  volumes  and  set  aside 
again.  Whore  chelidonine  (monoclinic  prism-s)  and  stylopine 
(needles)  crystallised  out  together,  they  were  separated  by 
fractional  recrystallisation,  the  whole  operation  extending 
over  several  months.  The  chelidonine  exhibited  the 
phenomenon  of  "  triboluuiinescence,"  especially  when  the 
crystals  were  crushed ;  and  this  phenomenon  is  connected 
in  some  W!iy  with  a  crackling  sound  emitted  during  very 
active  crystallisatiim.  It  is  probably  electricity  of  cleavage, 
and  forms  a  good  special  test  for  this  alkaloid. 

The  other  three  alkaloids  mentioned  above  were  separated 
from  the  later  mother  ethereal  liquids  by  a  tedious  routine  of 
fractional  crystallisation. 

Or</anic  Acids. — The  extraneous  matter  in  the  acjueous 
percolate  from  the  marc  was  removed,  as  a  sticky  mass,  by 
strong  alcohol  (96  per  cent.),  and  the  residual  solution 
gradually  deposited  a  mass  of  fine  bulky  needles,  the 
deposition  being  facilitated  by  adding  "alcohol.  '  The 
compound  (potassium  chelidoaate)  was  purified  by  pre- 
cipitating the  aqueous  solution  with  lead  acetate,  and  the 
precipitate  was  suspended  iu  water  and  decomposed  with 
hydrogen  sulphide,  the  solution  being  then  filtered  and 
heated  to  _  drive  off  the  excess  of  the  latter  reagent.  The 
hot  solution  was  next  treated  with  precipitated  calcium 
carbonate,  until  effervescence  ceased,  and  set  aside  for  the 
deposition  of  calcium  ehelidonate,  which,  after  repeated 
recrystallisation  from  hot  water,  was  redissolved,  pre- 
cipitated with  silver  nitrate,  and  treated  with  an  excess  of 
hydrochloric  acid.  On  cooling,  the  free  chelidonic  acid 
separated  out  m  silky  needles,  which  were  purified  by 
several  recrystallisations.  The  alcoholic  liquid  from  the 
potassium  ehelidonate  afterwards  yi<'lded  <Tystals  of  the 
ammonium  salt  of  this  acid. 

Colouring  Matter.— The  coloured  alkaline  aqueous  licjuid 
left  after  the  removal  of  the  alkaloids  by  ether  was  shaken 
up  with  several  portions  of  acetone,  the  resulting  solution 
being  filtered  and  distilled.  The  residue,  taken  up  with  a 
little  water,  was  precipitated  with  lead  acetate,  and  the 
colouring  matter  extracted  by  boilitig  with  water.  On 
concentration,  this  solution  furnished  yellowish-red  crystals 
too  small  in  quantity  to  be  idintified,  but  belii'ved  to  be 
chelidoxanthin. — V.  S. 

Corijdalis  Alkaloids.     .1.  Gadamer.     Archiv  der  Pharm 

240,  19—52. 

The  following  six  alkaloids  have  been  isolated  iu  the  course 

of  an  investigation  of  the  constituents  of  the  root  of  Corijdalis 
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cava  \>y  various  workers :  Corydaline,  C5.Ho.NOj,  m.p. 
134-5°  C.  corybulbine,  C„,H,-,XOj,  m.p.  238°— 239° C.  cory- 
caviue,  CjaH^iNOj,  ui.p.  216°— 217'  C;.  bulbocapnine, 
CgHisKOj.  m.p.  19SI'  C. ;  corvtuberine,  C„H;sN()j,  m.p. 
above   200"   C. ;   and    corjdinc,   an    amorphou.s   base,  m.p. 

65° 75°  C-,    whieh    is   not  homofieueoiiF,    but   wliich    has 

marked  physiological  action.  The  author  has  further 
succeeded  in  separating  the  following  alkaloids  by 
fractional  salt  formation ;  iso-corybalbiue  a  weak  base, 
corvcavamiue  more  strongly  basic ;  a  base  meliing  at 
135°  not  identic.il  with  corydaline;  and  two  airorphous 
bases,  one  of  which  gives  a  crystalline,  the  other  an 
amorphous  hydrochloride.  There  arc,  therefore,  at  lea?t 
eleven  alkaloids  present  in  the  roots  of  (SorT/dalix  c</i-n. 
All  these  are  removed  from  alkaline  solution  by  shaking 
out  with  ether,  e.\cept  corytubiriue,  wLiuh  is  removed  by 
means  of  chloroform.  The  analogy  letweeu  the  alkaloidal 
constituents  of  Cori/diilis  and  of  Pnpavi'i-  somiiifcriim  is 
striking.  Although  prolopine  has  not  been  isolated  iroin 
eorvdalis  root,  its  presence  in  the  herb  has  already  been 
reported  by  Battandier,  and  its  place  among  the  root 
derived  alkaloids  may  be  tjiken  by  eorycavumine, 
0.,|H.,,>.'()5,  which  may  prove  to  be  homologous  to 
protopine,  CioHigNOj. 

Corydalis  alkaloids  may  be  classed  into  three  groups. 
The  first  or  corydaline  group,  including  corydaline,  cory- 
bulbinc  and  iso-corybulbine  arc  oxidised  1-y  alkaline  solutions 
of  iodine  into  berberiue-like  compounds,  combining  with 
4  atoms  of  iodiD<'  and  losing  4  atoms  of  hydrogen,  as  shown 
by  the  eou.atiou:— C;oH,,;^'04  +  4l  =  Cj/H ...N Oj H I  +  3HI. 

The  second,  or  corycavine  group,  includes  that  base  and 
corvcavaminc,  the  behaviour  of  which  towards  iodine  solu- 
tioii  is  not  constant.  The  third  or  bulbocapnine  group  com- 
prising bulbocapnine,  corydine,  and  corytuberine,  which  are 
all  strong  bases,  and  are  oxidised  by  iodine  Golution,  but 
probably,  on  account  of  the  presence  of  free  hydroxyl 
groups  in  the  molecule,  have  not  yet  yielded  definite  oxida- 
tion products.  It  has  been  found  that  dehydrocorybulbine  in 
the  presence  of  nascent  hydrogen  again  takes  up  the  lost 
four  atoms  of  H,  but  the  reconstituted  base,  iso-corydaliue, 
differs  from  corydaline  in  being  optically  inactive  ;  attempts 
to  separate  this  into  dextro  and  Icevo-corydaline  have  not 
been  suecessfui. — J.  O.  1!. 

Vinene;    Action   of   Crvstrillised    Arseiili-   Acid   o,t . 

1',  Genvresse.     Coniptes  liend.,  134,  [G],  360— 362. 

When  pinene  is  heated  with  arsen'c  acid,  there  is  obtaioed, 
together  with  a  little  cymenc  and  terpineol.  either  a  sub- 
stance identical  in  chemical  and  physical  properties  with 
pinene,  but  having  a  diflferent  odour,  or  tcrpiuene.  If  to 
1  kilo  of  pinene,  2;>  grms.  of  arsenic  acid  be  added,  and  the 
whole  be  heated  for  3  hours  under  a  reflux  condenser, 
steam-distilled,  separated,  dried,  and  rectified,  about  600 
grms.  are  finally  obtained,  boiling  betivcen  loG"  and  161'  C. 
This  has  all  the  jiroperties  of  pinene,  but  has  an  agreeable, 
slightly  lemon-like  odour.  It' to  I  kilo  of  pinene  ii.iO  grms. 
of  arsenic  acid  be  used,  similar  treatment  yields  about  6C0 
grms.,  boiling  between  177'^  and  180°  C,  at  7.10  mm.  pressure. 
This  was  shown  conclusively  to  be  terpinene ;  though  it 
was  la>vo-rotatory  (—10°  47'  and  — 10°21'  in  a  2  decimetre 
tube),  while  terpinene  is  usually  described  as  inactive.  The 
liquid  coining  over  at  170°-  17.")°  routains  terpinene  and 
cj  mene,  and  that  coming  over  above  1  SO  '  contains  terpineol 
(about  10  grms.  for  each  kilo,  of  pinene  operated  on). 

This  action  of  arsenic  acid  affords  a  basis  for  the  industrial 
preparation  of  tef  pinene. — .1.  T.  D. 

OH  of  Hue ;  Algerian .     Von  Soden  and  Ilenle. 

Chcm.  and  Druggist,  1902,  60,  [1152],  304. 

The  authors  find  that  the  ketones  present  in  Algerian  oil 
of  rue  are  identical  with  those  contained  in  ordnary  oil  of 
rue.  About  90  per  cent,  of  a  mixture  of  noriaal  luethyl- 
nonyl  and  methyl-heptyl  ketones  were  found  to  be  present. 
The  oil  also  contains  a  small  amount  of  esters,  consisting 
apparently  of  the  acetic  acid  ester  of  the  secondary  alcohol, 
and  of  the  fatty  alcohol  corresponding  with  either  me  or 
both  of  the  ketones. — A.  S. 


Oil  of  Ylang-Ylang  in  Formosa  (_Japan).    Cheiiiistand     ' 
Druggist,  March  8,  1902. 

The  ylang-ylang  tree  {Cananga  odorata.  Hooker,  or 
Vnonia  odoralissima'),  common  to  many  localities  south  of 
Manila,  is  found  chiefly  in  the  well.popidated  proviuces, 
where  it  thrives  best.  It  is  propagated  by  planting  seedlings 
or  cuttings  about  20  ft.  apart  each  way,  when  they  grow 
rapidly  in  almost  any  soil.  The  first  flowers  appear  in  the 
third  year  and  in  the  eighth  year  ;  a  tree  yields  as  much  as 
100  lb.  The  blossom  grows  in  every  month  of  the  year,  but 
the  grea'est  yield  is  from  .luly  to  December.  The  petals 
are  subjected  to  the  simplest  form  of  distillation,  and  the 
best  quality  of  oil  is  as  clear  as  distilled  water  ami  fragrant, 
whilst  the  second  quality  is  yellowish  and  somewhat  einpy- 
reumatic  in  odour.  About  75  lb.  of  ttowtrs  yield  1  lb.  of  oil ; 
flowers  are  worth  from  8  c.  to  15  c.  gold  per  lb.,  and  the  cost 
of  manufacturing  is  about  4  dols.  per  lb.  There  are  flowering 
groves  in  many  parts  of  South  Luzon  and  the  Visayau 
Islands,  but  the  vicinity  of  Manila  is  al>o  well  adapted  to  the 
growth  of  this  tree.  The  ispauish-.Vmerican  war  greatly 
interfered  with  the  industry,  but  as  ;;flairs  huve  bsen  practi- 
cally settled  for  some  mouths  past,  distillation  has  been 
taken  up  on  the  same  scale  as  before.  Last  year  there  was 
a  great  scarcity  of  fine  ylang-ylang  oil  ou  the  European 
markets,  with  an  abundance  of  medium  and  cheaper  quantities. 
Although  Java  produces  jlang-ylang  oil  in  small  quantities, 
the  latter  has  not  the  conimereial  importance  of  .^Ianila  oil, 
which  is  much  sought  after  b}'  soap-makers  and  perfumers. 

English  Pate.nt. 

O.ri/gmatcd  Water ;   Prepiiration  of .     1'.  L.  Huliii, 

Paris.     Eng.  Pat.  5240,  Mirch  12,  19)1. 

See  U.S.  Pat.  692,139;  this  Journil,  1902,  3.i4.— E.  fi. 

French  Patents. 
Xanfkinc  ;   Process  for  the  Piepar,ttion  of  lloniolO'^nes  of 

.     C.   F.   Boehringer  nnd   Sohne.    "Fr.  Pat.  30:),98i. 

Certificate  of  Addition,  Sept.  21,  1901. 

The  patentees  claim  the  process  for  the  production  r,f 
further  homologues  of  the  8  alkylxanthines  claimed  in  the 
main  patent  (this  .Journal,  1902,  68),  which  consists  in 
treating  the  dry  salts  of  the  alkali  or  alkaline  earth  metals, 
silver  or  lead,  with  the  corresponding  halogen  halides.  The 
products  are  also  claimed  as  new  articles  of  manufacture. 

—  A.  C.  \V. 

Thioxanthinc    (^2 .f^-dihgdro.rt/S-t/tiopurine)  ;    Process  for 

the  Preparation  of .     Doehringer  und  Sohne.     Fr. 

Pat.  314,409,  Sept.' 21,  1901. 

The  process  claimed  differs  fruni  that  described  in  r!ng. 
Pat.  1901,  18,976  (this  Journal,  1902,  18S),  in  prescribing 
the  use  of  uric  acid  or  its  alkali  salts  in  aqueous  solution, 
or  in  suspension  in  water. — A.  (7".  \V. 


XXI.-PHOTOaEAPHY. 

Mercuric     Thiocyannte  :    Inteusification    with   .      G. 

Hauberrisser.       Phot.    Bund,    1902,    IG,    29;    through 
Chem.-Zeit.,  1902,  26,  [IS],  Bep.  C4. 

Tke  effect  of  treating  a  photographic  plate  with  the  mer- 
curic thioeyauate  intensificr  known  as''  Agfa  '"  (this  Journal, 
1901,  387),  is  not  simply  to  produce  slver  thiocyanate  and 
metallic  mercury  as  might  be  expected  ;  for  were  this  the 
case,  on  immersing  the  negative  in  ammonia  or  in  sodium 
thiosulphatc'the  silver  thiocyanate  should  dissolve,  and  the 
picture  be  weakened.  Thiosulphate  does  reduce  the  image 
in  this  manner,  but  ammonia  darkens  it,  w  hich  points  to  the 
presence  of  s'>me  mrrcurous  compound  and  the  formation 
of  an  amino  body.  Kxperinients  show  that  an  excess  of 
"  Agfa"  reaots  with  linely-dividcd  mercury  to  yield  a  mer- 
curous  calt ;  and  the  practical  result  ot  employing  this 
intensifier  is  therefore  first  to  produce  elemental  mercury, 
and  then  white  mercurous  thiocyan.ate,  v.hieh  is  afterwards 
blackened  by  ammonia,  or  dissolved  by  sodium  thiosulphate. 
In  the  course  of  time,  "  .\gfa  "'  completely  bleaches  a  nega- 
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l»e.  It  is  accordiuglv  only  suiiable  for  a  slight  intensifica- 
ion,  which  can  be  ctferted  without  prolonged  immci-sion  of 
;he  filtu  in  the  sohnion. — F.  H.  L. 

English  Patknt. 

Chloride  of  Si/rer   Printing   Emulsions ;    Production   of 

Photographic  .     H.   Litttke,  Hamburg.     Eng.    Pat. 

17,950,  Sept.  7,  1901. 
.\ccoRDiNT.  to  the  inventor,  attempts  to  prepare  a  ■^elf-toniuu- 
jhloride  printing-out  paper  \':\\f  liitlierto  proved  un-.iieces's- 
ful,  because  the  gold  has  been  aibleil  to  the  emulsion  as  a 
hloride;  for  that  chloride,  reacting  with  the  silver  salts, 
has  given  rise  to  a  compound  of  gold  incapable  of  exerting 
a  toning  influence  during  simple  fixation.  This  defect  may 
be  o%erconie  by  introducing  into  the  emulsion,  gold  com- 
bined as  auryl  sulphate,  AuOH.HSOj,  or  .as  "sulphuric 
acid  aurinitrate,  (A11XO3  + :iH.\();,  +  .3H._,<.)),"  or  as  the 
corresponding  complexes  with  the  alkali  metals,  especially 
lithium;  calculating  the  amouuis  of  the  various  ingredients 
so  that  between  .30  and  .'lO  per  cent,  of  the  total  silver  pre- 
sent may  exist  as  chloride.  On  exposing  such  emulsions 
to  light, "it  is  stated  that  the  image  :s  directly  formed  partly 
in  silver  and  partly  in  gold.  A  suitable  formula  is  ^a)  4  per 
cent.  eelloidin-eoUodion,  C-Jo  c.c.  ;  ether  (0-720),  100  c.c.  ; 
96  per  cent,  akohol,  .'iO  c.e.  l/i)  silver  nitrate,  25  grins.  ; 
water,  25  c.e.;  alcohol,  120  c.c.  ;  lithium  aurinitrate,  1-4 
gr'.iis.  ;  auryl  sulphate,  0 -9  grm.«. ;  lithium  auryl  sulphate, 
1*3  grm?.  (e)  aniivdrous  calcium  (or  lithium)  chloride, 
.3  grms.  (1/)  citric  acid.  ^1  grms.  ;  alcohol,  30  e.o.  Helatin, 
aliiiiniin.  starch, anl  the  like  may  also  he  used  as  tin-  binding 
material  of  the  ennilsion. — F.  H.  L. 

UxirKi)  8t\tks   P.vriiNT. 

Photographic  Plates  ;   Process  nf  Bronzing  .     C.  P.  H. 

Ahrle,  F^iaukfort-on-the-Maim-,  Germany.        U.S.    Pat. 
694,227,  Feb.  25,  1902. 

Sek  Eng.  Pat.  6246,  IBOl ;  this  Journal,  1902,  139. 

— F.  H.  L. 

XXII.-EXPLOSIVES,  MATCHES.  Etc. 

Chlorate  E.rplosin's  of  the  "  Street  "  Type  ;  Manufacture 
(f .     Memorial  des  roudres  ut  Salpetres,  H,  22. 

The  explosives  tested  had  the  following  composition  : — 


Potassium  chl»irali' . . . . 
Monoiiitronapl  thaleiic 

Ciistnr  oil 

Picric  acid 


Type  60. 

Type  41. 

80 
12 
6 
2 

SO 
12 

■S 

With  type  41  the  rapidity  of  propagation  of  inflannnati(jn 
was  only  2-5 — 5  mm.  per  second  in  a  trongli  iH  mm. 
wide;  type  60  was  equally  slow,  while  with  other  chlorate 
mixtures  the  rate  varied  from  117  mm.  to  250  mm.  The 
explosive  was  prepared  by  dissolving  the  mi.nonitro- 
naphtlialene  alone  or  with  picric  acid  in  the  castor  oil ;  the 
materials  were  heated  in  a  jacketed  enamelled  iron  pan  to 
70"  C,  powdered  potassium  chlorate  was  gradually  added 
at  a  temperatuie  of  55 — 60'  C.,and  stirring  contiimed  uulil 
all  white  particles  had  disappeared.  The  mass  was  then 
spread  on  a  table,  and,  when  the  temperature  had  fallen 
to  30 — 35",  was  crushed  by  a  wooden  roUtr,  and  passed 
through  a  0-6  mm.  sieve. 

Experiments  in  the  pressure  bomb  gave  for  type  60  a 
force  of  5,492,  and  for  type  41,  one  of  5,718,  the  force  of 
black  milling  powder  being  2,919;  taking  this  as  unity, 
the  force  of  the  chlorate  explosive  is  1-9. 

In  blast  holes  the  explosive  4 1  corresponded  to  explosives 
of  the  type  P,  while  60  was  about  as  powerful  as  dynamite 
Xo.  1.  It  was  found  that  in  similar  tests,  the  nature  of  the 
niouonitronapthalene,  the  fineness  of  the  potassium  chlorate, 
or  the  size  of  grain  of  the  explosive  had  practically  no 
effect  on  the  results.  In  lead  blocks  there  was  little 
difference  between  41  and  60,  but  the  effect  of  dynamite 
was  about  twice  as  great  as  that  of  60. 


Transmission  of  detonation  took  place  between  cartridges 
4  cm.  apart,  but  never  when  6  cm.  apart.  When  experi- 
menting as  to  sensitiveness  to  explosion  from  a  blow,  it 
was  found  that  the  explosion  extended  beyond  the  portion 
struck.  Type  60  was  jis  sensitive  as  dynamite,  but  41  wai 
much  less  sensitive. 

When  ignited  nnconfined,  41  caught  fire  with  difliculty, 
and  freiiuently  went  out :  60  burned  regularly.  No  change 
was  noticed  after  the  explosives  had  been  kept  for  eight 
months. 

The  manufacture  is  considered  to  be  relatively  safe  if 
care  be  taken  to  avoid  any  mechanical  arrangements  wh'eh 
might  gi\e  rise  to  shocks. 

(iranulation  .should  only  be  carried  out  when  the  mass 
is  somewhat  plastic,  before  it  has  quite  cooled,  and  dust 
should  not  be  allowed  to  accumulate.  These  explosives 
may  be  transported  under  the  same  conditions  as  black 
gunpowder. — W.  M. 

Diiniimite ;  Nen-  Tgpes  of .     Mem.  des  Poudres  et 

Salpetres,  H,  51. 

The  specimens  examined  had  the  following  composition  : — 


90-45 
4-55 
4-85 
0-15 

B. 

c. 

D. 

Aimnoninm  nitrate 

Hesin 

Nitroglycerin 

94-000 

5 -375 
0-125 

S8-00 

ii-75 

0-25 

80-00 

19-50 

0-50 

Sniubte  nitrocottaii 

These  explosives  were  authorised  to  be  manufactured, 
and  in  regard  to  carriage  were  classed  as  other  dynamites. 

— W.  M. 
Tamping  of  Boreholes.     Memorials  des  Poudres  et 
.-^alpetres,  H,  1. 

Exi>Ki!iMi:.NTS  were  undertaken  with  the  object  of  deciding 
if  sand  sliould  be  prohibited  as  tamping  material  for  blast 
holes.  Attention  was  also  paid  to  the  value  of  the  different 
tamping  materials  in  relation  to  the  utilisation  of  the 
explosives,  the  dangers  of  blow-out  shots,  and  the  dangers 
of  ignition  by  friction. 

The  explosives  employed  were  safety  dynamite,  con- 
taining 12  per  cent,  of  nitroglycerin  ;  grisoutine  couche 
Favier.  with  4-5  percent,  of  trinitronaphthalene  ;  grisou- 
tine roche  Favier,  with  8  5  per  cent,  of  dinitronaphthalene  ; 
and  blasting  gelati.'i,  with  92  per  cent,  of  nitroglycerin. 

Under  the  conditions  of  the  tests,  plastic  clay  gave  the 
best  result  in  regard  to  the  force  developed.  When  the 
lead  block  w.is  imbedded  in  brickwork,  and  a  rou"h 
borehole  formed  through  the  brickwork  to  the  hole  in  the 
lead  block,  then  tamping  with  sand  gave  the  bes-t  results  ; 
the  conclusion  in  this  respect  being  that  the  best  materials 
for  timpiug  vary  with  the  conditions,  but  that  in  practice, 
ordinary  sand  is  preferable  to  clay. 

Experiments  for  blow-out  shots  were  made  in  blocks  of 
cement  sunk  in  and  level  with  the  ground,  the  borehole 
being  30  mm.  in  diameter  and  0-45  m.  in  depth.  Tlie 
minimum  tamping  necessary  to  prevent  a  blow-out  was 
about  SO  cm.,  and  ordinary  sand  gave  the  best  results. 

The  liability  to  ignition  through  friction  was  tested  by 
placing  sensitive  explosives,  such  as  dynamite  No.  1  and 
black  powder,  with  various  tamping  materials  in  an  open 
cylinder  in  which  a  piston  moved  rapidly,  and  the  results 
showed  that  the  risks  of  ignition  by  friction  during  tampin" 
of  boreholes  appear  to  be  very  slight, — W.  M. 

Explosion  Limits  nf  Comhuslible  Gases  and  Vapniiis  with 
Air.     P.  Eitner. 

See  tinder  II.,  page  395. 

English  Patent. 

Match-mahinq  Machinert/  ;  Improvements  in ,      J.  U, 

White  and  E.  L.  White,  Washington,  U.S.A.     Eng.  Pat 
26,350,  Dec.  24,  1901. 

Strips  or  sheets  of  veneer  are  fed  between  cutters,  made 
in  the  form  of  dies,  having  alternating  parallel  ribs  and 
recesse.s,  which,  when  the  dies  close  upon  the  blanks,  sever 
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the  latter  into  splints  and  force  them  into  the  recesses  of 
the  opposing  dies,  thus  separating  them.  The  splints  thus 
formed  are  then  pushed  endwise  into  a  dipping  frame  or 
carrier,  and  held  by  frietioniil  contact  while  heing  conveyed 
10  the  projiCr  points  for  heating,  paraflininf);,  dipping,  &.'. 
]ilnstratio:)s  are  given. — 6.  VC.  McD. 


XXIII.-ANALYTICAL  CHEMISTEY. 

IJS'ORGA  NIC-Q  UA  L I TA  TI VE. 
CoUvldal    Mclnls ;    Burinm    Sulphitle  as  a   Hcar/eiil  for 

Solutions    of  .     h.    Varilno.     IJer.,    1902,    35,    [-'I], 

662—663. 
Whun  barium  sulphate  is  added  to  a  liquid,  in  which  is 
suspended  a  very  6nely-divideii  substance,  the  whole  of  the 
latter  is  quickly  precipitated,  and  cau  be  removed  by 
filtration.  Compounds  existing  in  a  liquid,  iu  a  state  of 
true  solution,  are  unaffected  by  this  treatment.  Thus 
solutions  of  gentianin  or  fuchsiue  retain  their  colour,  when 
barium  sulphate  is  added  to  them,  but  on  .shaUiug  a  ruby- 
red  colloidal  sold  solution  with  this  reagent,  the  liquid  is 
rapidly  decolorised,  and  afterwards  gives  no  reaction  for  the 
presence  of  gold.  Similar  actions  take  p!ace  when  solutions 
of  colloidal  silver  or  arsenic  sulphide  arc  treatcil  with 
barium  sulphate.  This  property  of  the  latter  depends 
luilirely  on  a  mechanical  action,  i'or  the  complete  removal 
of  the  barium  sulphate  and  the  suspended  matter, 
Schleicher's  blue-band  tiltor  papers  are  recommended. 
Other  compounds,  such  as  aluminium  phosphate  and  tin 
oxide,  possess  this  clearing  property,  but  to  a  less  degree 
thau  barium  sulphate. — T.  H.  P. 

INORGANIC-  Q  UANTITA  TIVE. 

Cohatl    and   Nickel;     Madificalion    if  Itosr's    Meiliod   of 

Separutiny .      It.    L.    Taylor.       Kead    before    the 

Manchester  Lit.  and   Phil.   Sje.,  Feb.  18,  1902.     Chcm. 
News,  1902,  85,  [220.,],  117. 

Rose's  method,  as  improved  by  Henry,  consists  iu  adding 
barium  carbonate  and  chlorine  (or  bromine)  to  the  rather 
dilute  solution  of  the  two  metals,  and  allowing  to  stand, 
with  frequent  shaking,  for  from  12  to  18  hours.  The 
cobalt  is  precipitated  as  se.squioxide,  whilst  the  nickel 
remains  iu  solution.  According  to  the  author,  the  slow 
.separation  of  the  cobalt  is  due  to  the  free  carbon  dioxide, 
which  is  produced  in  the  soUiiion,  when  the  barium  car- 
bonate is  added  to  the  acid  li(iuid.  It  is  stated  that,  if  a 
neutral  solution  be  used,  the  precipitation  of  cobalt  is 
comjdete  iu  a  few  niiuules.  and  excellent  ciuaiititative 
results  can  be  obtained.  If  the  solution  be  acid,  it  should 
be  neulralised  with  sodium  carbonate,  boiled  to  expel  all 
free  carbon  dioxide,  and  then  cooled  before  adding  the 
biirium  carbonate  and  bromine  water. — A.  .S. 

Potassium  Ferrocyanidc  ;  Titnltion  of ,with  [*otussium 

Pcniianr/aiiale.       B.    Gruetzner.      Archiv    der    Pliarm., 

240,  [1],  (;9— 73. 

The  author  finds  that  the  equation— 

.■)KjFe(  y,,  +  KMnO^  +  SHCl  = 
5K,FeCyc  +  6  KCl  +  MuC.'l.,  +  4H„0. 

does  not  perfectly  represent  the  reaction  which  takes 
place  when  ferrocyanide  is  titrated  with  permanganate  by 
the  method  of  Hacn.  As  noted  by  Mohr,  when  the 
titration  takes  place  in  the  presence  of  free  sulphuric  acid, 
a  turbidity  occurs.  The  author,  considering  this  precipita- 
tion to  be  due  to  a  secondary  reaction  has  investigated 
the  composition  of  the  insoluble  substance  formed, 
which  is  found  to  be  KjMuFeCyr,  +  l.UI^O,  the  equa- 
tion MnSOj-t  K4FeCy(i=KjS04+  KjilnFeCys  explaining  its 
formation. 

The  method  of  titration  has  not  been  found  to  give  very 
satisfactory  results.  In  order  to  obviate  inaccuracies  as 
far  as  possible,  the  permanganate  should  first  be  tilrated 
against  pure  potassium  ferrocyanide,  the  solution  to  be 
titrated  freely  diluted  (1  :  11)0(1),  u  largo  excess  of  sulphuric 


acid  should  be  present,  and  the  titration  continued  till  the 
tint  produced  is  similar  to  that  obtained  when  stand.ardising 
the  permanganate. — J.  O.  B. 

Mfltjbdevum    Lower   Oxides,    and   Metailie   M uhibdenttm ; 

Anali/xis  of .     ( '.  Friedlieim    and    M.    K.    llnrt'Tnann. 

lijr.,'35.  791— 7'.(.V 

TuE  authors  prepare  pure  uiolyhdeuum  dioxide  by 
reducing  the  trio.xide  in  hydrogen  under  conditions  in 
which  no  metallic  molybdenum  will  be  formed,  anil 
removing  any  molybdenum  tiioxidc  which  may  not  be 
reduced  by  heating  in  a  current  of  hydrochloric  acid  gap. 
The  follow. ng  methods  of  analysis  give  good  results: — 

(a)  i'obi'iielrif  Method. — The  quantity  of  molybdciiuiit 
dioxide  present  in  the  insoluble  oxide  is  determined  bv 
treating  it  with  a  sufficient  quantity  of  10  per  cent,  solution 
of  ferri-ammoniuni-sul])hate,  and  double  this  voluuu:  ol 
dilute  (I:.'))  stdphuric  acid.  This  is  boiled  until  the  ~olid 
is  all  dissolved,  the  molybdenum  dioxide  being  oxidised  tn 
trioxide  at  the  expense  of  the  ferric  sulphate,  and  thr 
molybdenum  trioxide  ki  pt  in  solution  by  the  suljihurir 
acid.  The  feirous  sulphate  produced  can  he  determined  by 
the  usual  methods,  and  give-'  a  measure  of  the  oxygen 
consumed. 

In  solutions  containing  the  lower  luolybdennni  oxides, 
excess  of  potassium  permanganate  cau  be  used,  and  the 
excess  tilrated  back  with  decinormal  oxalic  acid. 

Metallic  molybdenum  behaves  in  the  same  way  as  the 
insoluble  dioxide, 

{h)  (Gravimetric  Method. — For  similar  tungsten  com- 
pcuinds,  the  amount  of  silver  deposited  from  excess  of 
ammouiacal  silver  nitrate  solution  gives  a  measitre  of  lb,' 
amount  of  lower  oxide  present,  but  this  method  give? 
unsatisfactory  residts  with  molybdenum  compounds,  silver 
nitrate  being  formed  besides  silver,  and  the  precipitated 
silver  containing  molybdenuin  trioxide,  and  sometimes  also 
silver  niolybdate.  These  defects  are  to  a  great  extent 
overcome  by  heating  the  molybdenum  cominmud,  or 
metal,  with  very  dilute  ammoniacal  silver  sulphate  solution 
for  about  an  hour,  with  constant  shaking,  on  the  water- 
bath,  allowing  to  stand  for  12  hours  in  absence  of  air, 
filtering  off  the  silver,  washing  with  a  10  i>er  cent,  solu- 
tion of  ammonium  nitrate,  made  slightly  ammoniacal,  and 
estimating  the  silver. — A.  M. 

Glazes;    Analysis    of    Porcelain .      \'.    de    Luyu'is. 

Comptes  liend.,  134,  [»],480. 
Thk  chief  difficulty  in  the  analysis  of  glazes  lies  in  their 
separation  from  the  object  which  they  cover.  This  the 
author  effects  by  slightly  roughening  the  surfjce  and  tliiMi 
giving  it  a  coat  of  glue.  This  is  dried  and  heated,  and  can 
then  be  detached.  The  fiagments  of  glue  are  soakeil  iu 
water,  when  the  glue  gradually  dissolves,  leaving  behind 
iheglaze  which  has  been  torn  off  with  it,  and  which  cau  now 
be  collected  (m  a  filter. — J.  T.  O.  J. 
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Clay,  national  Analysis  of' .    A.  Sabeck. 

1002,  25,  [->],  90—99. 
Owing  to  the  fact  that  different  chemists  carry  out  th| 
rational  analysis  in  different  ways,  apparently  inaccuirati 
results  have  been  obtained,  and  it  was  to  clear  up  the 
differences  that  the  author  undertook  the  present  world 
The  clays  used  for  the  experiments  were  :  (1)  pure  white 
with  large  grains  of  sand,  "  poor  ;  "  and  (2)  black,  with  veil 
fine  particles  of  sand,  "  fat."  Th'j  main  points  iuvestigat^a 
were : — 

1.  The  proper  Concentration  of  the  Sulphuric  Acid,  and 
the  proper  Boiling, — By  brisk  boiling  with  strong  acid, 
panicles  of  fhe  clay  are  lost  by  the  spirting  of  the  aeiil. 
For  0  grms.  of  clay,  50  c.c.  of  aci<l  arc  necessary,  and  if 
tiilutcd  with  300  c.c.  of  water,  the  mixture  boils  quietly. 
Further  exjieriments  proved  that  the  alumiuium  sulphale 
was  practically  innoluble  in  concentrated  sulphuric  acid, 
and  that,  by  treating  the  clay  for  four  hours  with  the 
mixture  of  loo  c.c.  of  water  to  'lO  c.c.  of  acid,  it  was  com- 
pletely decomposed,  but  the  felspar  was  not  attacked. 

2.  Doiihte  Zfeeantation. — This  is  proposed,  iu  place  of 
either  filtration  or  singh  decanlation,  lo  sejiarate  the 
insoluble    residue   obtained   iu   the   acid    treatment.     The 
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ii.uil  is  diluted   with  water  and  poured  iuto  a  2,000  o.c. 
l.,;ikLr.     All  the  decanted  liquids  arisius  from  the  repeated   I 
ti,  jimoui  with  10  o.c.  of  33  per  ueiit.  soda  solution  and  5  c.c.   ' 
..t    ruucentrated    hydrochloric  acid,  after    boiling    for  five    i 
hiiiiiites,  are  brought  while  hot  into  the  beaUer.     TUe  hot 
;ill>.iiine    liipiid    produces    a     precipitate     of     aluiuiaium   j 
li^lroxide  in  the  upper  l.iyers  of  the  ilqiiiil,  which  carries 
il.iivu  particles  as   it   settles.     Tlie  liquid  is  clear  in  about 
.Mie  hour,  and  is  then  decanteil  off.     The  main  bulk  of  the 
iiiili<solved  residue   is  washed  from  the  dish  on  to  a  filter 
with   dilute    hydrochloric   acid.     The   clear   liijuid    in   the   j 
lieiiktr   to  be  decanted   is    poured   oft"  carefully   from  the 
-c.limcnt.  the  30 — 100  c.c.  of  liquid  u-ually  left  are  poured 
lu'  ■  the  dish,  and  the  treatment  with  soda  and  hydrochloric: 
.1, 1-1  repeated,  but   the  alkaline  and  acid   wash-waters  are 
k  pi    separate.     From    the   former   the   precipitate    easily 
-,  itlcs,  and  is   washed   with    water   after   tiie  decantation. 
i!i.   residue  is  brought  on  to  the  same  filler  and  washed. 

:.    O.vidation  of  Admixed  (Jri/diiic  Siilistdiiccii. — For  this 
th.     luthor  recommends  the  use  of  nitric   acid,  instead  of   j 
piiiassiuni  ehlonite. 

Ill  the  case  of  clays  with  larger  admixtures  of  sand  and 
felspar,  the  average  sample  should  be  not  merely  crushed, 
hilt  ground  up  in  a  mortar. 

riie    results   of    a   number    of    other    experiments    are    '■ 
inrhuled  in   the   article,  with  regard  to  the  experimental   : 
vs  involved  in  the  "rational  analysis,"  especially  those 
•  luccd  hv  the  de;or,\position  of  felspar  and  mioa.     The 

:ichisi(m  arrived  at  was  that  in  days  with  10  per  cent,  of 
fil^par. the  latter  is  practically  unattacked  by  the  treatment 
witli  sulphuric  acid,  hydrochloric  acid  and  caustic  soda,  the 
error  only  ainouutinj;  to  about  one-tenth  per  cent. ;  and  the  j 
error  is  less  when  J  grms.  are  operated  upon  with  50  c.c.  of 
sulphuric  acid  and  100  c.c.  of  water  than  it  is  with  25  c.c. 
of  acid  and  KU)  c.c.  of  water. — W.  C.  H. 

Acetic  Acidin  Lead  Accumulators  ;  Determination  of . 

C.  Formenti.     Chem.-Zeit.  iy02,  26,  [U],  1.50. 

The  author  recommends  the  following  method: — The  acetic 
acid,  which  may  become  detrimental  to  the  woriiiug  of  the 
accumulators,  is  always  present  as  normal  lead  acetate.  An 
average  sample  of  the  plates,  together  with  the  deposits  on 
them,  i3  cut  in  small  fragments  from  various  parts  thereof. 
These  are  heated  with  solution  of  pure  potassium  car- 
bonate, to  convert  the  lead  acetate  into  potassium 
acet4ite.  The  fragments  are  removed  and  thoroughly  washed 
with  distilled  water,  and  the  solution  concentrated  to  a 
smaller  bulk,  and  this  residue  is  then  filtered.  This  filtrate, 
evaporated  to  dryness,  and  dried  at  150'  C,  is  extra.;ted 
with  absolute  alcohol ;  the  alcoholic  extract  is  evaporated, 
and  re-extracttd  once  or  twice  to  purif) .  The  final  extract 
is  weighed  .as  potassium  acetate,  and  the  results  calculated 
to  the  quantity  of  acetic  acid  or  of  lead  acetate  per  1  kilo. 
of  pUtes.— A.  M. 

"  Lil/iopone"  ;  Anah/sis  of -.     P.  Orawe.     Zeits. 

angew.  Chem.,  lii02, 15,  [8],  174. 

"  LiTuoroNE "  is  prepared  by  mixing  together  solutions 
of  barium  sulphide  and  zinc  sulphate,  the  precipitate  of 
ZnS,  KjSOj  being  then  washed,  dried,  and  igLited.  During 
this  process,  part  of  the  zinc  .■■ulphide  is  converted  into  zinc 
carbonate  by  the  carbon  dioxide  of  the  air:  but  tilthough 
this  change  does  not  appreciably  affect  its  utility  as  a 
pigment,  lithopone  is  valued  commercially  according  to  the 
proportion  of  zinc  sulpihido  it  contains.  As  the  whole  ol 
the  zinc  is  not  extracted  by  treatment  with  dilute  acid,  and 
as  there  are  difficulties  in  separating  zinc  oxide  and 
sulphide,  the  author  has  devised  the  following  method 
of  examination.  About  1  or  I'.j  grm.  of  the  sainple 
is  mixed  with  iO  c.c.  of  hydrochloric  acid  (sp.gr.  1"19) 
and  a  pinch  of  pota.ssium  chlorate,  and  evaporated  ou 
the  water-bath  till  half  the  liquid  has  disappeared ;  the 
solution  is  then  diluted,  treated  with  a  little  dilute  sulphuric 
acid,  and  the  insoluble  matter  collected.  The  filtrate  is 
cautiously  neutralised  with  sodium  carbonate,  the  zinc 
precipitated,  washed,  ignited,  aud  weighed  as  oxide,  this 
being  the  total  zinc  in  the  pigment.  Another  1  or  l-3grm. 
is  digested  at  ordinary  temperatuies  for  half  an  hour  with 


1  per  cent,  acetic  acid  :  the  undissolved  portion  is  collected 
and  washed,  and  next  treated  as  above  described  with  acid 
and  chlorate.  The  yield  represents  the  zinc  oxide  corre- 
sponding with  the  zinc  sulphide  of  the  original ;  whence  by 
dciluctiou,  the  ziue  existing  as  oxiile  or  carbonate  may  be 
calculated.  Carbonic  acid  and  :iny  [soluble]  sul|)hurie  acid 
arc  determined  by  the  usual  methods,  aud  the  results  are 
recorded  al.so  as  zinc  compounds.  The  residue  insoluble 
in  hydrochloric  aciil  is  the  Imrium  siiliih;itc. — F.  II.  L. 

Phosphoric   Acid;     Citratc-insoinblc .     Dislcnni nation 

of .     C.  I).  Harris.     J.  Anier.  Chem.  Soc,  24,  [IJ. 

'].)— 27. 

Tiiii  inconveniences  arising  in  the  usual  method  of  filtering 
the  substance  after  heating  with  citrate  solution,  may  be 
obviated  by  employing  a  carbon  filter,  into  the  bottom  of 
which  is  tightly  fitted  a  perforated  porcelain  disc  connected 
to  a  small  wire  extending  down  below  the  small  end  of  the, 
filter.  A  rubber  stopper  is  then  fitted  tightly  in  a  prcssun; 
bottle,  and  the  carbon  filter  p;issed  through  it;  a  layer  of 
asbestos  is  placed  on  the  porcelain  disc,  and  pressure  is 
;il>plied.  By  this  means  the  time  required  for  filtration  aud 
washing  is  reduced  from  li — 2  hours  to  30—40  minutes 

.V  .saving  of  time  is  afso  effected  by  neutralising  the 
excess  of  acid  with  ammonia  and  adding  10 — 12  grms.  of 
aiuiuonium  nitrate,  to  cool  down  the  solution  to  a  safe 
point,  before  adding  the  molybdic  solution. — C.  S. 


ORGANIC— QUALITA  Tl  VE. 

Waters;  Detection  of  Falti/  Acids  in  Polluted .     U. 

Causse.     Comptes  Uend.,  134,  [8],  481  — 183. 

F-vrrv  acids  may  occur  in  waters  from  sinks  or  household 
drainage,  from  the  waste  waters  of  certain  industries,  from 
bleach-works,  or  from  the  anaerobic  decomposition  of  .albu- 
minoids. To  their  presence  ;ire  due  the  facts  that  certain 
waters  deposit  little  or  no  calcium  carbonate  on  boiling, 
that  the  calcium  and  magnesium  they  contain  is  more  than 
corresponds  with  the  carbonic  and  sulphuric  acids  and 
chlorine  present,  and  that  iron  and  sulphur  arc  sometimes 
present  in  a  soluble  form.  The  author  treats  2  to  5  litres 
or  more  with  2.5  c.c.  per  litre  of  a  mixture  of  ei[ual  volumes 
of  saturated  b:iryta  water  ;uid  one-fifth  saturated  barium 
chloride  solution  ;  after  well  shaking  in  a  closed  vessel, 
the  liquid  is  left  in  repose,  aud  when  the  precipitate  has 
settled,  it  is  colleeteJ  and  well  washed,  to  remove  soluble 
barium  compoimds.  It  is  then  treated  in  one  of  two  w;iys  :  — 
(li)  It  is  distilled  with  excess  of  dilute  sulphuric  or  phos- 
phoric acid  under  diminished  pressure,  with  a  slow  stream 
of  air  passing  through  the  liquid  ;  after  oi>.e-fouitli  is  so 
distilled,  the  distillation  is  interrupted,  the  whole  cooled. 
and  the  distillation  then  begun  again  and  a  second  fourth 
distilled.  A  milky  distillate  indicates  fatty  acids;  portions 
of  it  are  tested  with  basic  acetate  of  le:ul,  ammoui;iciil 
barium  chloride,  and  mcreuroso-mercuric  nitrate,  each  of 
which  gives  a  precipitate  if  fatty  acids  be  present,  :inil  the 
rciiiaiader  of  the  distilhite  is  extracted  with  chloroform, 
the  extract  evaporated,  and  the  residue  examined  micro- 
scopically. (6)  The  precipitate  is  heated  ou  the  water- 
bath  for  an  hour  with  sodium  carbonate  solution,  the 
liquor  cooled  and  filtered,  and  the  precipitate  treated  simi- 
larly a  second  time.  The  united  filtrates  are  strongly 
acidified  with  sulphuric  acid  and  extracted  with  chloroform, 
the  chloroform  evaporated,  the  residue  again  taken  up  with 
as  little  chloroform  as  passible,  the  solution  evaporated  on 
a  tared  watch-glass,  and  the  residue  weighed.  This 
resiiiue  is  a  somewhat  buttery-looking  crystalline  mass, 
melting  at  40° — 60'  C,  and  showing  under  the  microscope 
a  mass  of  long  flexible  needles.  I'art  of  the  substance 
vol  itilises  when  kept  for  some  time  at  100^  C,  and  a  white 
ma^s  is  loft,  in  which  prismatic  needles  are  easily 
distinguished. 

Fatty  acids  in  the  water  are  an  indication  of  contamina- 
tion. If  their  amount  reaches  "O-OI  mgrm.  per  litre,"they 
begin  to  influence  the  quality  of  the  water.  When  their 
amount  rises  beyond  this,  tlie  dissolved  oxygen  is  usually 
found  to  be  low,  and,  in  hot  weather,  products  of  putrefac- 
tion make  their  appearance  in  the  water. — J.  T.  D. 
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Nitro-  and  Amino-Xylene  Derivatives  and  Reactions  of  the 
F.leien' Possible  Xi/t;/lene  Diamines.     B.  Noeltiug  and 

G.  Thesmar. 

See  under  IV.,  jiaije  398. 

ORGANIC— QUANTITATI VE. 

Lailir  .\riii :  Indirect  Method  for  the  De.tcrminutiniKif ' 

'  II.  Wfifiinaim.  .latuv.shcricht,  1899,'IilOO  (k-r  Veisuchs- 
stalioii  Fur  Molkeix-iwosen  in  Kiel,  3—4;  Zfits.  Uiitcrsucli. 
iNahn  -unil  (ieiiussm.,  19(12,  6,  171—172. 

'XiiK  soliitiou  (serum)  containing  the  lactic  acid  is  treated 
with  barium  hydroxide  aud  filtered.  The  precipitate 
consists  mainly  of  barium  phosphate,  whilst  the  lactic  acid 
passes  into  the  filtrate  in  combination  with  baryta.  The 
harvta  is  removed  by  the  addition  of  dilute  sulphuric 
acid,  and  the  excess  of  sulphuric  acid,  by  adding  barium 
carbonate,  the  lactic  acid  at  the  same  time  being  reconverted 
iijto  its  barium  salt.  .Vfter  filtering,  a  determination  of  the 
amount  of  barium  in  solution  gives  tin  quantity  of  bictie 
acid  in  the  original  serum.  The  method  is  useful  for 
ascertaining  the  amount  of  lactic  acid  formed  by  luire 
cultures  of  laetie  acid  bacteria. — W.  P.  S. 

Rfsiii    ill    Jlfisirn.r ;     Ui'terininatiim   nf   .        K.    Jean. 

Ann.  <;;him.,\nal.,  191(1,  ■148.     Cheni.  and  Uruggist,  19((2, 

60,  [1152],  304. 
Onk  gnu.  of  the  wax  i^  heated  on  the  water-bath,  with 
8U  per  <-ent.  alcohol;  when  the  wax  is  melted,  the  mixture 
is  well  shaken,  allowed  to  caol,  tiltered  through  a  tared 
filter,  and  the  insoluble  portion  washed  with  cold  alcohol 
till  free  from  acid.  The  filtrate,  which  contains  any  resin 
and  stearic  acid  present,  is  heated  till  most  of  the  alcohol  is 
expelled,  the  residue  extracted  with  ether,  and  the  ethereal 
solutiou  agitated  with  excess  of  zinc  oxide.  The  precipitate 
of  zinc  stearate  and  the  excess  of  zinc  oxide  are  filtered 
off  aud  washed  with  ether,  the  zinc  resiuate  contained  in 
the  filtrate  is  decomposed  with  water  aud  hydrochloric  acid, 
and  the  free  resin  extracted  with  light  petroleum  spirit, 
dried  and  weighed. — A.  8. 


(\iiie  Molasses;  Anati/sis  of  .     H.  Pellet.     Bull,   de 

I'Assoc.  dea  Chim.  de  .Sucr.  ct  de  Dist.,   1902,  19,   [7], 

830—834. 
Owing  to  the  varying  richness  of  the  canes,  and  of  the 
purity  of  the  juice,  also  owing  to  the  methoil  followed  in 
the  purification  of  the  juice,  the  mode  of  working,  and  the 
proportion  the  levulose  bears  to  the  total  reducing  substances 
present,  it  is  impossible  to  give  a  typical  average  analysis 
of  cane  molasses,  as  may  be  iloue  in  the  case  of  beetroot 
molasses. 

It  is  necessaiy,  therefore,  to  determine  the  water  directly, 
and  not  by  the  hydrometer ;  to  determine  the  sugar  by 
inversion,  and  the  reducing  bodies  gravimetrically  in  the 
original  liiiuid,  whether  molasses  or  partially  exhausted 
syrups,  in  order  lo  be  able  to  control  operations  in  the 
works,  and  judge  correctly  the  value  of  any  process  or 
method  of  treatment  of  juice,  S}rups,  or  massecuites. 
Moreover,  the  total  quantity  of  molasses  per  cent,  of  sugar 
in  the  juice  worked  is  also  required  before  the  loss  of  sugar 
can  he  gjuged  correctly. —  L.  J.  de  W. 

Caraiuel  [Burnt  Sugar]  ;  Delcrnnnalion  of  the  Fcrment- 

ulile  Matter  in   .      De   liUynes.     Rev.  uuiv.   de  la 

Brass,  et  de  la    Malt.       1901,    [1364— 136.-|]  ;    through 
Zeits.  Spiritusind,  1902,  25,  [9],  100. 

Tn  Fran '6  the  use  of  caramel  in  breweries  is  permitted 
duty-free  if  the  proportion  of  matter  which  would  yield 
alcohol  on  fermentation  does  not  exceed  7  per  cent.  The 
author  describes  the  following  officially  recognised  method 
for  its  determination  : — 

100  grms.  of  caramel  are  dissolved  in  300  grms.  of  water, 
the  solution  is  neutralised  with  sodium  carbonate,  15  c.c. 
of  normal  sulphuric  acid  are  added,  and  the  solutiou  is  boiled 
for  three  minutes.  After  cooling,  it  is  made  up  to  1  litre  and 
placed  in  a  fermentation  llask  of  2  litres  capacity,  10  grms. 
of   pressed  yeast  being  added.     The   liquid   is  allowed  to 


ferment  for  three  days  at  a  temperature  of  27^—28^  C,  and 
it  is  then  distilled  from  a  flask  of  2  litres  capacity,  furnished 
with  a  Lc  Bel's  tube.  The  distillate  is  collected  in  a  luuc.c. 
flask  up  to  the  mark,  and  contains  all  the  alcohol  (iroduced. 
The  alcohol  is  determined  from  the  sp.  gr.  of  the  distillate, 
aud  the  result,  divided  by  ((-(3,  gives  the  percentage  of 
glucose  in  the  caramel.  If  antiseptics  be  present  in  the 
caramel,  the  sugar  must  be  determined  by  other  methods, 

—J.  F.  B. 

Stttrch  (^Oninu/osr}  ;    Vclenninitiion  nfVnfat.i  . 

A.  Kaiser.     Chcm.-Zeit.,  1902,  26,  [17j,  180. 

This  process,  which  depends  on  the  complete  precipitation 
of  starch  paste  by  iodme  in  presence  of  sodium  acetate,  and 
the  subsequent  conversion  of  the  iodide  of  starch  into  starch 
by  means  of  alcoholic  potash,  is  carried  out  as  follows  ; — In 
case  the  starch  is  not  in  solution,  it  is  gelatinised,  tlie  best 
concentration  being  1  ptr  cent.  ;  the  starch  paste  should 
1  not  be  kept  at  the  ordinary  temperature  for  more  than  21 
hours,  owing  to  the  changes  which  set  in.  JO  c.e.  of  the 
starch  solution  are  mixed  with  10  grms.  of  sodium  acetate, 
and,  after  heating  to  50°  C,  25  c.c.  of  a  solution  contain- 
ing 5  grms.  of  iodine  and  10  grms.  of  potassium  iodide  to 
the  litre  are  stirred  in.  (The  amount  of  iodine  in  the 
precipitating  solnlion  must  not  exceed  that  given.)  .-Vfter 
the  precipilatril  iodide  of  starch  lias  settled  ilown,  the 
lii|uid  is  filtered  (hrough  a  weighed  filter,  and  the  resiilue 
thoroughly  washed  with  a  solution  of  .'i  grms.  of  sodium 
acetate  in  100  grms.  of  water.  After  draining,  the  preci- 
pitate is  washed  into  a  porcelain  basin  by  means  of  alcohol, 
and  is  then  gently  heated  with  about  5  c.c.  of  a  5  per  cent, 
alcoholic  solution  of  potassium  hydroxide,  the  iodine  being 
thereby  removed  aud  amorphous  starch  left  behind.  After 
acidifying  with  a  moderately  strong  alcoholic  acetic  acid 
solution,  the  liipiid  is  allowed  to  stand  for  some  time,  and 
is  then  filtered  through  the  above-mentioned  weighed  filter, 
on  which  it  is  washed  eight  times  with  hot  spirit,  after- 
wards with  absolute  alcohol,  and  finally  with  ether.  The 
starch  is  then  dried  for  four  hours  at  120'  C,  and  is  weighed 
in  the  form  of  a  while,  amorphous  powder  which,  after 
gelatinisation,  should  give  a  clear  solution  with  water;  if 
this  is  not  the  ease,  any  insoluble  residue  is  dried  and  its 
weight  deducted  from  that  of  the  starch.  Owing  to  the 
hygroscopic  properties  of  starch,  the  precipitate  should  be 
weighed  in  a  weighing  bottle.  This  process  may  be 
employed  for  the  determination  of  starch  in  presence  of 
dextrin  and  sugars.  The  numbers  obtained  by  the  sacchari 
ficaticui  method  of  determining  starch  are,  in  general,  higher 
than  those  yielded  by  the  above-described  process. — T.  11.  V. 

Ilesorcinol ;    Detcrmiuation  of ,  and  Preparation  of 

Phenol  lodo-Derivatioes,     E.  Kichard. 


See  under  XX.,  page  423. 


XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

Hi/drogen  mid    O.rggen  ;    Union  if .     H.    15.    liakcr. 

Proc.  Chem.  Soc,  18,  [247 J,  40. 
ExPKUiMKNTS  have  been  made  durmg  the  last  ten  years  by 
H.  15.  Dixon,  Victor  ileyer,  and  by  the  author,  with  the 
object  of  seeing  if  the  presence  of  moisture  had  any 
influence  on  the  unicm  of  hydrogen  and  oxygen.  These 
experiments  have  led  to  negative  results.  By  the  use  of  a 
new  method  of  preparing  very  pure  hydrogen  and  oxygen, 
namely,  by  the  electrolysis  of  a  solution  of  very  pure  barium 
hydroxide—  the  author  has  succeeded  in  preparing  these 
gases  so  ]iure  and  dry  (hat  tubes  containing  them  can  be 
heated  to  redness  without  union  of  the  gases,  whilst  tubes 
containing  the  undried  gases,  heated  side  by  side  with  the 
dried  tubes,  readily  explode.  On  the  introduction  of  a 
small  quantity  of  distilled  water  into  the  dried  tubes, 
explosion  follows  at  once.  In  gases  which  had  been 
allowed  to  stand  for  two  days  only,  in  contact  with  distilled 

I  phosphorus  pentoxide,  only  a  slow  combination  took  |>lace, 
so  slowly  that  in  one  case  ten  minutes'  heating  in  the  flame 
of  a  Buusen  burner  caused  the  union  of  only  one-third  of 
the  partially  dried  gases.     It  seems,  therefore,  that  water  is 

[   not    the   only   determining  factor  in  the  explosion   of  the 
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heated  mixture.  lu  order  to  see  if  a  still  higher  tempera- 
ture would  bring  about  the  union,  coils  of  very  pure  silver 
wire  were  heated  by  an  electric  current  in  the  dried  mixture, 
when  it  was  found  that  the  silver  could  be  heated  to  its 
melting  point  without  causing  union. 

Experiments   have   also  been   made   with   the   object  of 
findiDif  out   il'  tlie  moist   gases  were  measurably  dissociated 
whilst^  the  dry  gases  were  not.     By  a   device   of   Edward 
Morley's,  used  for  another  purpose,  gases  were  sealed  up 
in  tubes  in  which   a  contraction   of    less  than   1 /70flOth  of 
their   volume   could   be    detected.     The   gases   were  dried 
before  their  introduction  into   the  tubes  by  simply  passing 
them  through  a  phosphorus  pentoxide  tube.    They  were  then 
left  in  contact  with  the  pentoxide  for  six  months.     No  con-   i 
traction,  even  to  the  small  extent  above  noted,  could  be 
observed.     The  gases  tested   thus,  were   hjdrogen,  oxygen,   ■ 
Dilrogen,   air,   and   a   mixture    of    hydrogen    and   o.xygen.   . 
These  tubes  were   kept   in  a  dark   room  during  the  whole   | 
period. 

It  was  found  that  a  nu)ist  mixture  of  hydrogen  and  ) 
oxygen  united  slowly  in  sunlight,  which  may  perhaps  , 
account  for  some  previous  failures  to  get  the  gases  dry 
enough  not  to  unite.  In  the  first  series  of  experiments 
above  described,  the  mixed  gases  were  kept  in  darkness 
during  their  conlact  with  the  phosphorus  pentoxide,  lest 
the  action  of  the  drying  agent  should  not  be  sufficiently 
rapid  to  cope  with  the  water  being  produced  by  their 
union. 

Hadio-ardi'f  Lead.     K.  A.  Hofmann  and  V.   WiilH. 
Ber.,  35,  [3],  692— 694. 

A  cosTiNUATioN  of  the  controversy  with   F.  (iiesel  (this  | 
Journal,  1902,  76,  143,  and  284). 

('alciuiii  Carbophosphate.     A.  Barille. 
Sie  under  VI f.,  pitge  406. 


Magnesium    Amalgam  ;     Some    Jieactions    oj    . 

L.  Meunier.     Comptes  Rend.,  134,  [8],  472—473. 

Maoksiom  amalgam  reacts  on  ethyl  alcohol  in  the  cold, 
with  regular  evolution  of  hydrogen,  and  form.ation  of 
magnesium  ethylate,  obtainable  as  a  white  powder  by 
washing  the  residue  from  the  reaction  with  ether  and  drying 
on  a  porous  plate. 

Magnesium  amalgam  and  alcohol  form  a  powerful 
reducing  combination ;  the  reaction  can  be  moderated  to 
any  extent  by  adding  benzene  to  the  alcohol.  The  mixture 
reacts  readily  on  alkyl  iodides  to  produce  the  corresponding 
paraffins,  and  with  acetaldehyde  yields  /S-'y-dihydroxy- 
butane,  CHj.CHOH.CHOH  .CIH,.— J.  T.  1). 

Si'.vir  Bromide   and  Iodide;  S(diiljilil;/  of  ,  in   Il'a^t;-. 

F.  Kohlnmsch  andF.  Dolezalek.      Sitzungsber.    k.   Akad. 
Wiss.,  Berlin,  1901,  1018—1028. 

The  solubility  was  measured  by  the  increase  in  conductivity 
of  water  shaken  up  with  the  compounds  in  question.  It 
was  found  that  saturated  solutions  of  silver  bromide  and 
iodide  (at  21  C.)  contain,  respectively,  0M07  mgrm.  and 
0-0033  mgrm.  of  the  salt  per  litre.  These  values  are 
smaller  than  those  previously  obtjiined  by  Kohlrausch  and 
Kose,  but  agree  fairly  well  with  the  values  based  on  the 
potential  differences  between  a  silver  electrode  and  the 
saturated  solutions. — A.  S, 

Brown    Colour  of  the   Sulnlion   iddained  in   previpititting 

Nii'/u'l  III/  Ammonium  Polysiiliihide  ;   Cause  of  thr- . 

U.  Antony  and  G.  Magri.'    Chem.-Zeit.,  1902,  26,  [14], 
Kep.  37.     Gazz.  chim.  ital.,  1901,  31,  [2],  265. 

TrrE  authors  have  evaporated  the  brown  solirtioit  in  a 
vacuum.  Ammonium  sulphide  decomposes  Srst,  and,  when 
this  decomposition  is  complete,  the  nickel  is  precipitated  as 
a  black  powder,  which,  <ui  analysis,  corresponds  to  Xr84. 
It  is  onlj  slightly  allatked  by  concentrated,  and  hardly 
at    all   by   dilute   hydrochloric   ai;id.     Conccntrnted   nitrio 


acid  attacks  it  violently,  liberating  sulphur.  Heated  to 
300'  C.  in  CO.,,  it  gives  otF  sitlphur  and  leaves  NiS. 

—A.  M. 

Azobenzene  and  Hydrazobenzene ;  Some  Properties  of 
P.   Freundler   and   L.   Berangcr.     Coniptes  Kend.,  1902, 
134,  [8],  46.5-467. 

Trir;  authors  applied  the  method  of  Friedel  and  Crafts  to 
the  preparation  of  azoketones  and  azo-aldehydes,  by 
condensing  with  azobenzene  or  with  acetyl  derivatives 
of  hydrazobiuzeuo,  acetyl  chloride  or  bromide,  acetic 
anhydride,  or  benzoyl  chloride.  In  no  case  were  they 
successful;  the  azo-derivative  simply  formed  a  compound 
with  the  aluminium  chloride,  from  which,  on  treatment 
with  water,  the  original  azo-derivative  was  regeneratei. 

Irr  preparing  diacetylhydrazobenzene,  however,  by 
heating  with  acetic  anhydride  a  sample  of  commercial 
hydrazobenzene  which  contaitred  azobenzene,  they  formed  a 
crystallised  molecular  compound  of  diaeetjdhydrazobenzene 
wiih  azobenzene, 

2[C,;l-l5.N(COCH3).N(COCHj).CsH.i].CJ-l5N:NC„FI.-„ 

in  large  orange  prisms,  melting  at  98-0'' — 99°  C,  soluble 
in  acetic  acid,  carbon  bisulphide,  or  hot  alcohol,  sparingly 
soluble  in  cold  alcohol  or  petroleum  spirit.  These  solvents 
do  not  dissociate  the  compour<d,  which  is,  however, 
dissociated  by  a  temperatur'e  of  190'  C,  in  vacuo,  at 
which  teniiieratui-e  the  azobenzene  distils  off.  Neither 
hydrazobenzene  itself,  its  moiracetyl  derivative,  nor 
acetartilide  forms  a  similar  compound  with  azobenzene. 

—J.  T.  1). 


Molasses    Tar.     .7.  Boes. 
Chem.-Zcit.,    1902.  26, 


Iniliile ;   Occurrenre  of  .   in 

I'Irarm.-Zeit.,    190.','    47,    131 

[16],  Hep.  .'il. 

Tttic  author  has  discovered  the  occurrerrci  of  indole  iir 
molasses  tar,  which  is  a  decomposition  product  of  the 
nortsugar  constituents  of  the  b^er.  Indole  was  isolated 
from  the  fraction  of  the  tar  boiling  between  2.50'  and 
2Gi>'  C— J.  F.  B. 

Secondari/  Alcohols  ;  Si/nthesis  of  Acelgleuic  .  Con- 
densation of  Acetylene  Hydrocarbons  with  Aldehydes. 
C.  Morrrerr  and  H.  Desmots.  Comptes  lienil.,  134,  [6], 
35.5—357. 

An  ethereal  solution  of  an  aldehyde  is  digested  at  —5'  C 
with  the  sodium-derivative  of  the  acetylene  hydrocarbon 
in  suspensiorr  in  ether.  The  whole  dissolves.  The  liquid 
is  then  thrown  on  broken  ree,  the  ethereal  portion  separated, 
dried,  and  the  ether  distilled  off.  In  this  way  alcohols 
were  obtained,  which  forrii,  like  all  acet)  lene  derivatives, 
iu.soluble  precipitates  with  mercuric  chloride  in  strong 
aqueous  solution,  and  reduce  warm  silver  nitrate  solution 
with  formation  of  a  trtirror  of  silver.  The  constitution 
of  these  alcohols  is  represented  by  the  formula 
K.C  ■C.CnOlI.R',  and  they  are  no  doubt  formed  by  the 
reaction  1!  .C;CNa  H  CHO.R'  =  R.C:  C.GHONa.R',  and 
the  strbsequent  decomposition  of  the  sodirrm  derivative  by 
the  water.  Butyl-acetylene,  renanthyliderre,  caprylidene, 
aud  phenylacetylcne  on  the  one  hand,  and  acetaldehyde, 
chloral,  valer*al,  cenanthal,  benzaldehyde,  and  furfural  on 
the  other,  have  been  used  by  the  authors,  who  give  the 
densities  and  boiling  points  of  ten  of  the  alcohols  so 
ol.tairred.— J.  T.  \>. 

Albumiii-digcstini/  Bacteria.     ( ).  Emiuerlimr  anil 
().  Reiser.     l!er-.,  I'.I02,  35,  [3],  700—702. 

The  airthor'S  have  iavestigaied  the  nature  of  the  pro- 
teolytic actiou  of  B.  fluoresccns  litpiefuciens,  an  organism 
which  is  extremely  prevalent  in  putrefying  liquids.  This 
niganism  rapidly  liquefies  gelatin,  with  the  production  of 
a  brown  licprid  with  a  green  flirorescence.  After  some 
nronths  it  was  found  that  at  least  25  per  certt.  of  the  gelatin 
had  beerr  converted  into  amuronia,  No  gases  were  evolved 
during  the  action,  and  none  of  the  characteristic  proditcts 
*>!'  putreCacfion.  sirch  as  jthenols,  indole,  skatol,  or  sul- 
phuretted hydrogen,  were  detected.  Conseqireutly  B. 
Jluorescens  liquefaciens  is  not  a  putrefactive  agent,  neither.- 
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does  it  bring  about  the  production  of  poisonous  ptomiiines  ; 
u!  mnin  nfnction  is  to  peptonise  the  albuminoids,  and  then 


slowly   to    break    them    down     into    simple    amines 


ammonia.  •   ,  .     1   i- 

The  study  of   the  nature  of   the    proteolytic 


enzyme 


secreted  bv"tbis  organism  was  carried  out  on  blood  fibrin 
in   nresence  of  toUiene.     Even   after   lonfc  di.sestion,   cou- 


in   presence  ...    . 

siderable  <iuantities  of  peptones  were    still   present. 


The 


lower  products  included  tyrosine,  leucine,  arginine,  aspartic. 
and  other  amino  acids,  so  that  the  enzyme  is  evidently  of 
a  trvptic  character.  Urea  is  converted  by  this  baciUus 
into  ammonium  carbonate.  Most  of  the  poly.sac.-harides 
are  unaffected,  but  starch  and  trehalose  are  hydrolysed 
slowly  by  the  enzyme  in  presence  of  toluene  In  spite  of 
its  slion"  reducing  properties,  B.  flaorr-scenx  hqurfiiciejis 
does  not  reduce  malic  acid— as  does  B.  aiirogenei,  which 
likewise  occurs  in  putrefying  liquids— to  succinic  acid,  but 
it  converts  it,  with  loss  of  water,  into  fnraaric  acid. 

In  old  cultures,  in  hroth,  B.  fiioresceiis  liquefacieiisimms 
a  touoh,  slimy  mass,  which  is  apparently  of  a  ehitin-lilte 
nature. — J.  F.  B. 

NATIONAL   PHYSICAL    LABOUATORY. 


Kkpout      of      the      Executive      Committce,      tkom 
October    1.    1900,   to    Decembeu    31,    1901,    sub- 

MITTED  TO  THE    GeNER.^I.   BoARD  AT   THEIR    MEETING 

on  March  19,  1902. 

At  the  date  of  their  last  Kejiort  the  t'ommiltee  were  able 
to  announce  that  the  Government,  with  the  approval  of 
Her  late  Majesty,  proposed  to  allot  Bushy  House  for  the 
purposes  of  the  Laboratory. 

The  details  of  the  scheme  under  which  the  site  and 
buildings  are  held  were  shortly  afterwards  settled,  and 
arrangements  made  to  carry  ont  the  necessary  alterations 
and  to  erect  some  further  buildings.  This  work  is  now 
practically  complete  ;  its  cost  has  been  largely  in  excess  of 
that  originally  estimated.  Twice  during  the  year  it  has 
been  necessarv  for  the  Kxecutive  Committee  to  ask  H.M. 
Treasury  to  sanction  additional  grants  amounting  in  all  to 
5,000?.,"  and  the  Committee  are  glad  to  recognise  the 
liberality  with  which  their  approaches  were  met.  The 
accounts  are  not  yet  complete,  but  the  total  sum  expended 
will  reach  about  19,000/.  In  addition  to  this,  the  Com- 
mittee have  anthoribed  the  expenditure  of  over  3,000?.  on 
apparatus  and  fittings.  This  has  been  provided  out  of  the 
.sum  saved  during  the  past  two  years  from  the  grant  for 
annual  expenditure. 

The  Committee  are  indebted  to  the  ollieials  of  the  OtEce 
of  Works,  and  particularly  to  Mr.  E.  G.  liivers,  Surveyor- 
in-cbargo,  for  their  care  and  attention  in  giving  effect  to 
the  plans. 

The  basement  and  ground  floor  of  B  ishy  House  have 
been  transformed  into  a  Physical  Laboratory,  while  the 
upper  floors  form  offices  and  a  residence  for  tlie  Director. 

One  wing,  containing  the  original  dining  room  and 
library,  has  been  fitted  as  an  electrical  and  magnetic 
laboratory.  All  iron  has  been,  as  far  as  jiossible,  removed 
from  the  structure,  and,  with  a  view  of  preventing  a  stray 
mai'iietie  field  from  any  currents  which  may  be  used, 
concentric  wiring  has  been  employed  for  all  large  currents, 
while  the  wires  for  smaller  currents  have  been  twisted. 

In  this  room  will  be  placed  the  liOrenz  apparatus  which 
the  Drapers'  Company  have  recently  with  great  generosity 
given  to  the  Laboratory  in  memory  of  the  distinguished 
services  to  science  and  to  education  of  the  late  Principal 
.1.  V.  Jones,  I'.R.S.,  of  Cardifl'. 

Along  with  this,  there  will  be  other  apparatus  for  the 
absobite  measurement  of  current  and  of  electromotive 
force. 

Another  wing  has  been  fitted  for  tUerniometrie  work.  A 
special  study  will  be  made  of  high  temperature  thermo- 
meters, and  the  Laboratory  owes  to  the  generosity  of  Sir 
A.  Noble  the  means  for  installing  a  number  of  electric 
ovens  for  testing  thermopiles  and  other  instruments  for  the 
measarenoieat  of  temperature  up  to  l,UO(i'  or  1,200'  C. 


In  a  third  wing  a  metallurgical  laboratory  his  been  fitted 
in  which   to   continue  the  work  begun  at  the  Miut   by  Sir 
William   Roberts  Austen  and   the  Alloys  Research    Com- 
mittee.      For     this    purpose    apparatus    for    cutting    and 
polishing     sections       and      further      photo- uiicrographical 
examiuation   has  been   obtained.     The  Committee  have  to 
thiink  .Vlr.  Steal  for  his  assistauce  in  arranging  this. 
The  fourth  wing  is  fitted  as  a  chemical  laboratory. 
In  the   basement  are  a  number  of  constant  temperature 
rooms. 

Sir  Andrew  Noble's  fund,  referred  to  in  the  last  repori, 
has  piovided  a  measuring  machine,  a  dividing  engine,  and  a 
compirator,  whicli  will  be  pljcert  in  .some  of  the  basement 
rooms.  In  an  adjoining  room  the  resistance  measurements 
of  th^  B.  A.  Committee  will  be  continued,  while  in  another, 
apparatus  for  the  production  of  liquid  air  is  being  set  up. 

The  testing  of  pressure  g:iiigcs  will  form  an  important 
branch  of  the  work,  and  for  this  a  mercury  column  some 
.50  feet  in  height  has  been  erected  in  one  corner  of  the 
house. 

Gas  and  water  have  been  laid  on  freely  throughout  the 
building — also  electricity.  A  lOO-volt  circuit  is  connected 
to  the  main  dynamo  aud  battery  in  the  power-house,  and 
supplies  light.  iVumerous  ping  points  enable  a  supply  to 
be  taken  off  for  lights  tor  experimental  purposes  or  for 
small  motors.  For  experimental  work  a  special  battery  of 
fifty-five  cells  has  been  installed.  This  is  divided  into 
groups  of  five.  Wires  run  from  the  switchboard  to  the 
various  rooms  in  such  a  way  that  one  or  more  of  these 
groups  can  be  switched  on  to  any  circuit.  Thus  voltages 
between  Id  and  110  volts  can  he  obtained  as  required. 

The  house  is  heated  on  the  Webster  low-pressure  system 
by  steam  from  a  Lancashire  boiler  in  the  boiler  house  at  a 
distance  of  about  100  yards. 

The  boiler  also  supplies  steam  to  one  of  Parson's  60-Kilo- 
watt  Turbo-generators,  which  is  the  main  source  of  power. 
The  power-house  also  contains  an  18-h.p.  Crossley  gas 
engine,  driving  a  12 -Kilowatt  dynamo  by  T.  Parker  and 
Co.  This  serves  as  a  stuud-by,  and  for  charging  the  main 
battery  of  5S  chloride  cells. 

The  Engineering  Laboratory,  a  building  ."0  fcot  by 
jO  feet,  adjoins  the  power-house.  I'his  i^  divided  into  two 
bays  ;  a  shaft,  driven  by  a  motor  supplied  by  Mathir  and 
Piatt,  runs  along  one,  and  in  it  will  be  placed  the  lathes, 
drilling  machine,  planing  machine,  and  other  tools. 

The  other  bay  is  for  experimental  work.  It  is  traversed 
by  a  2-ton  trane,  and  will  contain  a  testing  machine  and 
machinery  for  testing  steam-pressure  gauges,  iudicators, 
and  such  instruments.  For  this  purpose  a  valuable 
instrument  has  been  given  by  Messrs.  \Villans  aud  Robinson. 
During  the  year  work  has  been  continued  at  the  Kew 
Observatory,  now  the  ( Ihservatory  Department  of  the 
Laboratory,  and  further  details  of  this  are  given  in  the 
Director's  report.  The  number  of  instuiments  tested  was 
29,184,  about  1,100  in  excess  of  thoss  tested  last  year,  and 
very  greatly  in  excess  of  any  previous  year.  The  increase 
has  been  chiefly  in  ordinary  thermometers,  telescopes,  aud 
sextants.  Vessels  used  in  the  Babcock  milk  test  have  been 
examined  for  the  first  time.  The  number  of  these  has  been 
527.  There  has  been  a  fall  in  the  number  of  lenses, 
watches,  and  chronometers  examined. 

A  considerable  amount  of  lime  was  occupied  during  the 
year  in  testing  apparatus  for  the  .\ntiirctic  Fxpedition, 
and  in  giving  instruction  to  some  of  ihe  ob.servers,  aud 
arrangements  have  been  made  iluring  the  coming  year  to  co- 
operate with  the  Fxpedition  in  specialjmagnetic  observations. 
The  Drapers'  Company  have  undertaken  to  provide  the 
sum  of  700/.  to  meet  the  cost  of  a  Lorenz  apparatus.  This 
will  be  placed  in  the  Laboratory  in  memory  of  the  late 
Principal  Viriamu  Jones,  and  will  bear  a  tablet  stating  that 
it  has  been  given  by  the  Company  for  this  purpose.  Messrs. 
Willans  aud  Robinson  are  providing  apparatus  for  testing 
sleam-pressure  gauges  and  indicators,  while  in  a  number  of 
cases  very  advantageous  terms  have  been  granted  to  the 
Committee  by  manufaetuiers  of  tools  aud  machinery.  The 
Committee  have  to  thank  I>oid  Rayleigh,  Lord  Kelvio,  Mrs. 
Hopkiuson,  and  the  Syndics  of  the  t^ambridgc  University 
Press  for  gifts  of  valuable  books. 
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The  financial  position  continues  to  cause  the  Committee 
considerable  anxiety. 

The  accounts  for  the  year,  which  accompany  this  report, 
show  a  balance  of  1,52?/.  13.«.  3d.,*  but  no  additional 
rjombers  cf  the  staff,  beyond  the  Director,  were  appointed 
until  September  last,  and  Bush}-  House  has  been  occupied 
for  only  one  quarter  of  the  year.  Moreover,  the  number 
of  the  staff  is  not  yet  complete,  and  the  occiipition  of  the 
house  is  only  partial. 

Still,  enough  expeiience  has  been  srained  to  show  that  the 
expenditure  on  internal  maintenance,  cleaning,  heatinj.  and 
lishting  will  be  very  heavy,  while  the  receipts  from  fees  can 
;;iow  hut  slowly.  Hence  the  Committee  can  only  conclude 
liy  again  expressing  their  opinion,  in  the  words  of  their 
resolution  of  last  year,  to  the  effect  that — 

"  The  Committee  cannot,  however,  conceal  from  them- 
selves that  it  will  be  very  difficult  for  them  to  maintain  and 
:ilminister  a  Xationiil  Physical  Laboratory  on  the  Hushy  site 
t  ir  the  amount  annually  allowed  by  the  Treasury,  and  they 
fear  that  it  may  be  necessary  for  them  to  press  in  the  near 
tiiture  for  an  addition  to  that  allowance." 

In  accordance  with  a  resolution  adopted  at  the  last 
Meeting  of  the  General  Hoard,  this  report  is  made  up  to 
December  31,  1901. 

Staff  of  the  Laboratory. 
Director.— R.  T.  Glazeukook,  D.Sc,  F.R.S. 

Ohservatorij  Depa>lment. 

Superinttndent. — C.  Chree,  D.Sc,  F.lt.S, 

Chief  Assistant.— T.  W.  Baker. 

Senior  Assistants. — E.  G.  Constable,  W.  Hugo,  .1.  Foster, 
T.  Gunter,  W.  J.  Boxall. 

Junior  Assistants. — E.  lioxall,  G.  Badderley,  with  eight 
other  assistants. 

Pht/sics  Department. 

Assistants.— J.  A.  Harker,  D.Sc;  .\.  Campbell,  H.A. ' 
H.  C.  H.  Carpenter,  M.\.,  Ph.D. 

Junior  Assistants.— B.  F.  E.  Keeling,  B.A. ;  F.  E.  Smith. 
Koy.  Coll.  Sci. 

Engineering  Drpartmenl. 

Superintendent. — T.  E.  Stanton,  D.Sc. 
Junior  Assistants. — C.  JakemaD,  S.   W.  Mclsome,  with 
fonr  mechanics  and  engineers. 

Clerk  and  Accmintmit. — G.  E.  Bailey. 

Statement  of  Work  foe  the  Ye.ak  1902,  submitted 

TO  thk  Gexeral  Board  at  thfjk  Meeting  on 

March  19,  1902. 


Work  (if  Bushy  House. 

The  new  staff  is  now  settled  at  Bashy  House,  and  work 
in  the  various  departments  has  begun. 

The  first  task  appears  to  be  to  set  up  and  test  the  new 
apparatus.  Much  of  this  will  require  careful  examination 
and  calibration  before  it  can  be  used  for  standard 
inveiitigations. 

With  regard  to  research  work,  in  accordance  with  the 
scheme  approved  last  year,  the  first  place  will  be  given  to 
continuing  the  investigations  of  the  Alloys  Research 
Committee. 

Dr.  Carpenter,  who  will  he  in  charge  of  the  chemical 
side  of  this,  has  had  the  great  advantage  of  working,  during 
the  [last  four  monihs,  in  Sir  William  IJoberts  Austen's 
laboratory.  Unfortunately,  the  funds  at  the  disposal  of 
the  Comui'ttie  have  not  been  suiHcient  at  present  to  pur- 
chase the  complete  outfit  of  apparatus  required.  The 
automatic  recording  instrument  devised  by  Sir  William 
Roberts  Austen  and  his  assistants  has  yet  to  be  bought,  as 
well  as   some  high-temp;rature  furnaces.     The   apparatus 


*  This  sum,  as  already  stated, has.  been  devoted  to  the  scientific 


for  cutting  and  polishing  sections  and  for  their  photo- 
microscopical  examination  is  reasonably  complete.  On  the 
mechanical  and  magnetic  side  of  the  investigation  Dr. 
Carpenter  will  have  the  assistance  of  Mr.  Keeling,  who, 
after  a  distinguished  course  with  Prof.  Ewing,  at  Cambridge, 
has,  by  the  kindness  of  Sir  W.  G.  Armstrong,  Whitworth 
&  Co.,  spent  some  months  in  their  works  at  Opeashaw. 

Another  investigation  referred  to  in  the  last  report  was 
the  measurement  of  wind  pressure.  Dr.  Stanton  hopes 
before  long  to  attack  this  prohlem. 

In  thermometry.  Dr.  Harker  will  continue  his  investiga- 
tions. During  the  p.ast  year  Sir  .\.  Xoble's  air  thermometer 
has  been  set  up  at  Kew,  and  a  number  of  mercury  themo- 
meters  have  been  standardised  for  the  range  100'  C.  to 
200°  C.  It  was  not  possible  with  the  arrangements  at 
Kew  to  work  above  this  range,  hut  a  bath  giving  tempera- 
tures between  201."  C.  and  600'  C.  has  been  constructed. 
It  is  proposed  now  to  set  up  the  air  thermometer  and  the 
baths  at  Bushy,  and  to  proceed  with  the  construction  of 
electric  oveus  suitable  for  the  range  between  .500'  C.  and 
1 ,200'  C.  When  this  is  done  it  will  be  possible  to  standardise 
platinum  thermometers,  thermopiles,  and  other  apparatus 
for  the  measurement  of  high  temperatures  up  to  about 
1,200' C  Some  means  of  measuring  temperatures  up  to, 
siiy,  2,000"  C,  remains  to  be  found. 

The  electrical  and  magnetic  work  will,  for  the  present, 
consist  chiefly  in  making  and  testing  the  stand.irds  to  be 
used  in  the  standardising  work.  Mr.  Campbell  and  Mr. 
Melsome  have  for  some  time  been  busy  with  this,  and  there 
is  much  to  be  done  in  setting  up  standards  of  induction  and 
capacity,  and  for  the  magnetic  testing. 

.Vpparatus  has  been  provided  for  the  measurement  of 
resistance,  current,  and  electromotive  force,  and  it  is  hoped 
before  long  that  the  Laboratory  will  be  able  to  undertake 
the  measurement  of  resistance  and  insulation  tests,  as  well 
as  the  usual  magetic  tests,  on  iron  and  .steel. 

For  some  time  past  Mr.  F.  E.  Smith  has  been  making 
preparations  for  the  construction  of  mercury  resist.ance 
standards.  This  work  will  be  pushed  on,  and  the  new 
Lorenz  apparatus,  given  by  the  Drapers'  Company,  set  np 
and  got  into  order  under  the  personal  supervision  of  the 
Director. 

In  the  engineering  dep.irtment  again,  work  is  required 
to  fit  the  gauge-testing  apparatus  for  use.  The  mercury 
column  enables  pressures  up  to  250  lbs.  to  the  square  inch 
to  be  read  directly.  Messrs.  Willans  and  Robinson's 
apparatus  will  carry  the  pressure  to  40i)  lbs.  For  the 
measurement  of  pressures  above  that  amount  apparatus  has 
to  be  constructed.  Mr.  Jakeman  will  probably  attend  to 
this  branch  of  the  work. 

As  to  the  commercial  testing  work,  the  following  list 
will  indicate  its  scope,  though  until  the  Laboratory  standards 
have  been  more  thoroughly  studied  it  is  hardly  possible  to 
do  much  on  a  large  scale  : — 

Tests  of  pressure  gauges  and  steam  indicators. 

Tests  of  measuring  appliances  and  gauges  for  use  in 

engineering  shops,  v%c. 
Test  of  screw  gauges. 

Tests  of  thermometers  for  the  measurement  of  high  or 
low  temperature,  the  platinum  thermometer,  thermo- 
piles, &c. 

Photo-micrographic  tests  on  metals,  steel  rails,  &c. 
Measurement  of  the  insulation  resistance  and  dielectric 

capacity  of  insulators. 
Measurement  of  the  electrical  resistance  of  conductors. 
Tests  of  capacity  and  induction  and  of  various  forms 

of  electrical  measuring  apparatus. 
Tests  on  the  magnetic  properties  of  iron,  &c. 
Standardisation   of  glass  vessels,  flasks,  burettes,  &c., 

used  in  chemical  laboratories  and  in  various  industries 

— e.g.,  the  dairy  trade. 
Standardisation   of  weights  and  scales   for  laboratory 

purposes. 
Testing  of  photogriiphic  and  other  lenses. 
The    Director    hopes   before    long  to  issue   a  pamphlet 
giving  some  account  of  these  various  tests,  together  with  a 
statement  of  fees  charged. 


432 


JOURNAL  OP  THE  SOCIETY  OF   CHEMICAL  INDUSTRY.  [March  si,  1902. 


Work  in  llie  Observatory  Department. 

The  testing  of  meteorological  aud  other  apparatus,  which 
is  described  in  the  Annual  Keport  of  thisdepaitmeut,  will  be 
continued. 

The  attention  of  the  Committee  is  called  to  the  Test 
Pamphlet,  which  was  issued  last  year,  and  gives  a  full 
account  of  the  work  done. 

The  various  magnetic  and  meteorological  observations 
will  also  be  continued;  although,  iu  coDsequcuce  of  the 
electric  trams,  the  former  have  lost  much  of  their  value,  it  is 
desirable  to  continue  them  until  the  new  magnetic  obser- 
vatory, the  establishment  of  which  is  engaging  the  attention 
of  the  Committee,  is  in  working  order. 

Investigations  into  some  matters  connected  with  terrestrial 
magnetic  measurements  will  be  eontinued.  There  are  also 
some  questions  of  thermometry  under  discussion. 

Opening  Cere.mont. 

Among  those  present  were  : — ■ 

The  Lord  Chancellor,   Mr.   (ierald   Balfour,  M.l'.  (I'resi- 
dent   of  the  Board  of  Trade);  Mr.   Akers -Douglas,   M.P. 
(Kirst  Commissioner  of  Works)  ;  the   Duke  of  Northum- 
berland ;    Viscount   Esher ;    Lord    Kelvin,    F.K.S  ;    Lord 
Blythswood;    Loid    Lindlev,    F.U.S.;    the    Lord    Mayor; 
Mr.  W.  L.Jackson,  M.P.,  F.R.S. ;  the  Right  Hon.  AV.  J. 
Pirrie;  Mr.   S.   E.  Spring  Rice,  C.B.,;  the  Masier  of  the 
Drapers'  Company;  the  Master  of  the  Haberdashers'  Com- 
pany ;  the   Astronomer  Royal;  Mr.   Hig«ood,  M.P. ;    Mr. 
Skewes  Cox,    M.P.  ;  Sir   F.    Abel,    F.R.S, ;  .Sir  B.  Baker, 
F.R.S   ;    Sir    F.     Bramwell,     F.R.S.  ;    Sir     J.     Crichton 
Browne,  F.R.S. ;  Sir  E.  Busk  ;  Sir   W.    Crookes,  F.R.S. ; 
Sir  J.  Durston;  Sir    W.    Thiseltori  Dyer,    F.R.S  ;  Sir  J. 
Kirk,   F.R.S.;  Sir   J.   Hooker,  F.R.S! ;  Sir    N.    Lockyer. 
F.R.S.;  Sir  G.  G.  Stokes,  F.lt.S. ;  Admiral  Sir  W.  J.  L 
Wharton,   F.R.S.;  Colonel    Crompton ;   Professor    Dewar, 
F'.K.S. ;  Colonel    Holden,  U.K.,    F.R.S.,    Principal   Lodge, 
F.R.S.  ;     IVofessor    S.    1'.    'J'hompson,     F.R.S.   (Piesident 
of  the  Physical  Society);   Mr.  McKinr.on   Wood,   Mr.   P. 
Walts,  F.R.S.  ;   Mr.  C.  T.  Yerkes,  Professor  1).  S.  Capper, 
Mr.  Kempe  (Treasurer  of  the  Royal  Society);  Sir  If.  Foster, 
M.P.  ;  and  Dr.  Larmor  (Secretaries  of  the  Royal  Society)  ; 
Dr.  Thorpe    (Foreign    Secretary    of  the    Royal    Society)  ; 
Mr.   Hawksley  (President  of  the   institution  of  Civil  En- 
gineers) ;      jir.     Maw    (President    of     the     Listilution    of 
Mechanical  Engineers) ;  Mr.    Langdou    (Piesident   of   the 
Institution  of  Electrical  Engineers)  ;  Mr.  Ivan  Levinstein 
(President  of  the  Society  of  Chemical  Industry):  and  the 
following    Jleuibers    of    the     Executive    t'ommittee :  — Sir 
F.   J.    S.    Hopwood   (Permanent   Secretary   of   the   Board 
of  Trade;    Captain  Creak,  R.N.,  F.R.S.;  Proftssor  Perry 
F.R.S. ;  Sir  J.  ■\\'oIfe-Barry,   F.R.S. ;  Sir  E.    Carbutt,  Mr 
A.  Siemens,  Sir  William    Roberts-Austen,  F.K.S. ;  Mr.  G. 
Beilby,  Dr.  F.  Elgar,  F.R.S.;    Professor    Chfion,  F.R.S.; 
Principal  Riicker,  F.R.S.;  and  Sir  A.  Noble,  F.R.S.     The 
Earl    of    Glasgow    (P.-esident   of    the    Institute   of   Nas'al 
Architects)   was  prevented  by  the  Animal  Meeting  of  the 
Institution  from  being  present. 

Sir   William  Huggins  first  called  upon   Loid   Rayleigh, 
as  Chairman  of  the  General  Board,  to  make  a  statement 
of  the  objects  for  which  the  laboratory  has  been  founded, 
and  also  of  the  work  which  it  is  proposed  to  carry  on  in  it. 
Lord  Rayleigh  said  : — 

The  idea  of  a  national  phjsical  laboratory  was  not  new. 
It  was  manv  years  since  Dr.  Lodge  forcibly  advocated  the 
establishment  of  such  an  institiition  In  the  year  IS'.Ki,  hi' 
thouaht  it  was.  Sir  DuuLdas  Gaiton  made  it  a  (nlncipal 
subject  of  his  presidential  iiddress  beliu'e  the  Brilish  .Asso- 
ciation. He  took  some  pains  to  inform  himself  of  what 
wa.s  being  done  in  the  kindred  institutions  in  (»ermany,  and 
was  very  much  impressed  with  the  importance  of  our 
following  in  tho.^e  steps.  He  thoaght  it  was  Sir  Dougla.s 
Galton's  address  that  led  to  the  deputation  to  the  Prime 
Minister,  he  was  sorry  to  say  as  nincli  as  five  years  ag.i.  in 
which  the  importance  ot"  that  work  was  laid  liefore  him, 
and  he  presumed  it  was  iu  consequence  of  the  representa- 
tion then  made  that  a  Treasury  Committee  was  appointed 
by  the  Chancellor  of  the  E.\che(iuer  of  which  he  (Lord 
Kayleigh)  had  the  honour  to  be  the  chairman,  allhoiigh  the 


bulk  of  the  work  fell  upor   Professor  Ruoker.      That  com- 
mittee examined  witnesses  representing  both  the  scientific 
Bide  and  also  the  ipduslries,  of  which  there   were  many, 
depending    on    scientific    discoveries.       They   visited   tiio 
German    institution,  and  reported    unanimously  in  favour 
of  the  establishment  of  such  an  institution  as  was  being 
celebrated    that    day.     After   detailing   the  circumstances 
which  led  to  the  establishment  of  the  laboratory  at  Bushy 
House,  Lord  Rayleigh  said  that  he  considered  tha'.    Bushy 
House   was    an    ideal    place    for    a     laboratory.      There 
was    a   E"od    surrounding   of  ground   within   which    they 
might    do    as    they    pleased    without    being    brought    to 
account  ;  but  the    scale    of    the    building   and    the  works 
necessary   to    adapt    it    for   the    purposes  of  a  laboratory 
had    sorely    tried,    he    was    afraid,    the    jiatience    of  the 
Treasury,    and    he   thought    it    was    highly  probable  that 
that  patience  would  be  still  further    tried    in    the    future. 
One  of  the  first   businesses    of    the    committee    that    was 
appointed  by  the  Ro^al  Society  to  manaire  the  institution 
was    the   selection    or   apiiointment  of   a  director.      That 
appointment  was  offered  to   Mr.  Glazehrook.      They  were 
well  acquainted,  not  merely  with  his  scientiHe  abilities,  but 
with    his    busiuess  capacities    and  powers    of    oiganizing, 
before    he    gave    u(i    a  position    of    importance    and    con- 
siderable   independence    in    order    to    take     up    that  woik 
which  he  felt  well  qualified  to  do.     .\nd  now   Ihey   had  the 
National  Physical  Laboratory.     It  was  national  in  the  proper 
sense  of  the  word,  and  it  was  the  laboratory  of  the  nation. 
(Cheers.)     He  had  been  struck,  and  he  dared  say  many 
others  had  been,  in  reading  the  life  of  Pasteur  to  find  how 
very  largely  the  feeling  figured  in  the  motives  that  directed 
his  work,  that  he  was  working  for  the   honour  and  glory 
of  France,  and  how,  when  the  disasters  overtook  France  in 
1870,  he  !elt  that  he  niusl  do  all   that  he  could  in  order  to 
raise  France  again  from  the  position  into  which  she  hid 
fallen.     He  certainly  succeeded  in  that  attempt.     Now  the>' 
had    their    opportunity.       The    presence     of     their     Royal 
Highnesses  there  that  day  testified  to  the  sympathy  felt  iu 
tliat   work  by  the   Royal   House.      The  Treasury,  he   was 
going   to    say    for    the   Treasury,  had    shown    themselves 
sympathetic.      He    thought     that    would    hardly   do   them 
justice,    because   he   must   .'ay  that  those   ofncials   of   the 
Treasury   with    whom   they    had   iiecn    directly  coivcrned 
had  entered  most  warm!)'  into  the  idea,  and  had  given  it 
their  heartiest  support.      Iu  this  country,  as  things  went,  wo 
must  not  expect  the   Government   to   do   everything.     We 
must  look  for   assistance  from  those  especially   who  had 
made  fortunes  out  of  industries  which  depended  ui>on  recent 
scientific  discoveries.     Some  little  whil.'  ago  he  heard  the 
lamented    Bishoji    Creigbton    tell   an   anecdote    which   he 
thought  it  was  appropriate  to  repeat.     He  was  speaking  of 
the  president  of  an  American  I'niversity  who  hai  received 
financial  favours  from   a  local  financier   of    wealth,  upon 
whom  he  called  to  obtain,  if  possible,  further  exiensions  of 
that  bounty.     When  he  was  shown  into  the  room  the  great 
man  looked   up  for   :i  moment  only  from  his  books   and 
papers,  and  said,  "  I  have  no  lime  to  talk  to  you,  but  I  know 
what  you  have  come  for.     There's  ray  cheipic- book.     Fill 
it   n]> !  "      That  was  the  right  spirit.     'I'hey  hoped    there 
were  others    who   v.ould  allow  them   to  use  their  clieque- 
books  in  a  iiartieular   manner,  by  making  preseutatious   of 
machines,   or   even  giving  thein  orders   for   testing  which 
would  bring  in  useful  fees.     In  that    way  he  thought  the 
deficiencies,  which   were  at  present   considerable,  might  be 
filled  up.    Finally  he  might  appeal,  although  he  knew  it  was 
not  necessary  to  do    so,  to  the  workers  in  the  establishment 
itself,  that  they  each  one  of  them  sbiuild  do  all  that  lay  iu 
them    to    make   the   work    which    tbe\    had   undertaken   a 
success,  a  credit  to  the  country,  and  a   justification  of  the 
name  which  that  institution  bore. 

Mr.  Gerald  Balfour,  M.P.,  then  spoke,  a  ter  nliich 
The  Prince  of  Wales  said:  — 

I  am  glad  that  my  first  duly  as  a  l-'ellow  of  the  Royal 
Society  should  be  to  join  with  my  distinguished  brethren  iu 
openiiu;  this  institution,  the  direction  and  administration  of 
which  have  been  eiitrusttd  to  the  society  by  the  (ioveru- 
ment.  It  is  also  a  great  pleasure  to  assist  in  the  inaugura- 
tion of  what  may  lairly  be  called  :i  new  departure,  for  1 
believe  that  in  the  National  Physical  Laboratory  we  have 
;ilmost  the  first  instance  of  the  State  taking  part  in  scientific 
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research.     The  object  of  the   scheme  is,  I  understand,  to 
liring   scientific   knowledge  to   bear  practically   upon    our 
,\ in-day  iudui^trial  and  commercial  life, to  break  down  the 
liarrier  between   theory  and  practice  and  to  effect  a  union 
between  science  and  commerce.     This  afternoon's  ceremony 
is  not  merely  a  meeting  of  the  representatives  of  an  ancient 
and  world-renowned   scientific  society  for  the  purpose  of 
tnkin-:  over  a  uew  theatre  of  investigation  and  research. 
N  it  liot  more  than  this?     Does  it  not  show  in  a  very 
practical  nay  that  the  nation  is  beginning  to  recognize  that 
if  her  commercial  supremacy  is  to  be  maintained,  gre.ater 
f;nilities  must   be   given  for    fuithering  the   application  of 
science  to  commerce  and  manufacture?     In  the  profession 
to  which  I  am  proui  to  belong  there  are,  perhaps,  special 
opportunities  of  gaining  a  certain  insight  into  the  general 
trade  and  commerce  of  the  worid  and  of  comparing  the 
(iimmercial  vitality  of   the  different   countries.     And   cer- 
t  .inly  abroad  nue  litids   an  existing  impression,  which  was 
lufirrned  by  the  experience  of  my  recent   ami  interesting 
riilonial    tour,    th.it    the    superior  technical    and    scientific 
knowie  Ige  of  our  foreign  competitors  is  one  reason  why  our 
hitherto   pre-eminent    po.-itioa  in   manufactures   and  com- 
merce is  so  considerably  threatened.     .\s  a  simple  example 
1  mav  Quote  the  opinion  of  an  expert  authority  in  .\nstralia, 
that  the  aniline  dyes  of  (iermauy  had  given   to  a   certain 
class  of    German-made    goods  a  decided   superiority  over 
those  of  liritish   nino'ifacturc.      In   (ierniany  and   America 
much  valuable  work  has  been  carried  out  by  the  State.      In 
this  country   the  Government  have   provided   these  build- 
ings and  fojnd  machinery  for  the  supply  of  light,  heat,  and 
power.     They  are  at  present  not   inclined  to  spend    more 
money  upon  equipping   the  labonitories.      It    is    therefore 
to  the  liberality  of  the  public  that  we  must  look  not  only 
for  money,  but  for  presents  in   uiaehiner}'  and   necessary 
appliances.     Already  the  institution    has  benefited  in   the 
latter  respect  by  gifts  from  Sir  .Andrew  Noble,  the  Drapers' 
Company,  Messrs.    WiUans   and    Kobinson,    liLidy   Gallon, 
and  others.      The   old  established    Kew   ( )bservatory   now 
forms    jiart    of   the    laboratory.       Important   and  growing 
work  IS  carried  out  in  the  testing  of  telescopes,  binoculars, 
sextants,  and,  more  particularly,  telescopic  sights  for  the 
navy.      Most    of    the   scientific    outfit    supplied    for    the 
Antarctic  expedition  was  tested   at   Kew.     The   laboratory 
will  also   supply  a   want   wbicb   is  nmch   felt   for  standard- 
ising and  testing   the  many   ctber  forms  of  apparatus   in 
dailv  use,  while  invesliga'ioos  will   be  carried  out  on   points 
of  iniporlanee   to  the   manufaeturer  or  the  nirrchant  from 
the  solution  of  which  valuable  results  may  be  expected   to 
accrue.       I   am    particularly   pleased    to    know   that   it   is 
possible  that  within  'be  prccmcts  of  this  laboratory  there 
will    be   established   a    work    of   the  utmost    importance  — 
namelv.  a  tank  after  the  design  of  the  late  Mr.  I''ioude,  in 
which   the  performance  of  a  .ship  can  be   predicted  from 
cxperinienis  on  a  model.     At  present  there  is  such  a   tank 
at   Haslar,  which   is   f'jlly  occupied   in   (I'lveinment   work. 
The   Institution  of  Naval   .\rchilerts,   impressed  with   the 
demand   for    this   work,   have   proposed    to    raise    the   su-n 
rc(iuired  to  erect  the  tank,  and  for  the  necessary  appliances. 
But   the  funds  at  present   at   the  dis|iosal   of  the  laboratory 
will  require   to   be   considerably  supplemented    if  they  are 
to   undertake    this    much-needed    work.      No   doubt    the 
workiug  expenses  of  the  tank  will   ultimately  be  met  by 
fees.     But  a  ditticnlty  may  arise  'U  tiding  oi-er  the  interval 
^  "Viviiich  must  elap.se   before  such   fees  are  available.     I  am 
confident  that,   through   the  generosity  of  the   public,  the 
necessary  means  will   be   forthcoming   to  meet  these  liiiii- 
eultii'S  and   to  secure   that  which  is  almost   an  essential  to 
the    shipbiiilding    iudustry    of    a    coumiy    possi'ssing    the 
largest   mercantile  marine   iu   the   world.     Before  sucli  an 
audience   I   have   not  presumed   to   speak  of  the  value  to 
science   of   this   institution.      Though    the   navy    has   given 
many  notable  names  lo  scienlitic  theory,  it   is  the  practical 
results  which  naturally  appeal  more  to  the  mind  of  the  sailor, 
and  I  am  sure  }  on  will  accept   this  as  my  excuse  for  having 
ventured  to  make  my  few  remarks  upon  the  future  of  this 
institution  from  merely  a  utilitarian  point  of  view. 

The  reiiresentatives  of  the  .Society  of  Chcinieal  Industry 
on  the  Council  of  the  National  Physical  Laboratory  are 
Messrs.  G.  Beilby,  K.  Forbes  Carpenter,  and  \V.  i'.  Reid, 
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The  Elements  of  Physical  C'iiemistky.  By  Hakry 
C.  Jones,  Associate  Professor  of  Physical  Chemistry  in 
the  Johns  Hopkins  University.  The  Alacmillan  Company, 
New  York,  U.S.A.  Macmillan  and  Co.,  Ltd.,  Loudon. 
1902.     Price  17s.  nett. 

8vo  volume,  with  preface,  table  of  contents,  subject-matter 
filling  549  pages,  illustrated  with  67  engravings,  and  the 
alphabetical  index.  The  subjects  treated  of  in  this  volume 
are  the  following  : — I.  Atoms  and  Molecules.  If.  Gases. 
III.  Liquids.  IV'.  Solids.  V.  Soluiions.  VI.  Thermo- 
chemistry. VII.  Klcctrochemistry.  VIII.  Photochemistry. 
IX.  Chemical  Dynamics  and  P^juilibrium.  X.  Measure- 
ments of  Chemical  Activity. 

TiiK  Soap  Buand  Kecokd  and  Tkadi;  IVUric  Manual. 
By  !j.  L.  Lvmbgkn,  B.S.,  B.S.,  Member  of  the  .American 
Chemical  Society  and  of  the  Society  of  Chemical  Industry. 
Chas.  S.  Berrimau,  108,  I'ultou  Street,  New  V'ork.  190'2. 
So. 00. 

8vo  volume,  cmitainiug  table  of  contents,  preface,  index  to 
advertiser-,  introduction,  and  70  pages  of  text.  Then  follow, 
in  tabulated  form  and  aljdiahetii'al  order,  the  various  copy- 
righted trade  luirks  fur  soap. 

The  work  is  divided  into  three  parts.  Part  I.  being  devoted 
to  a  general  enunciation  of  the  Laws  regulating  Trade 
Marks  and  Designs  and  Names;  Part  II.,  Trade  Mark.s, 
&c.,  as  applied  to  Soap  ;  and  Part  III..  List  of  Soap  Firms, 
alphabetically  arranged  and  consecutively  numbered.  Also 
List  of  Trade  Marks,  copyrighted  and  uueopyrighted,  in 
present  use  and  claimed  ownership.  The  entire  test  fills 
178  pages. 
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Me:mbkks  of  Deputation  to  tub  Riomt  Hon.  G.  W. 
Halfolk,  M.P.,  President  of  the  Bovbd  of  Trade. 
(I'liuRSDAV,  March  20,  1902.  Infroduced  by  Sir 
W.  II.  HouLDSwoiiTH,  Bart.,  M.P.) 
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R.  Matthews 
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W.  Abrjiliam. 

Ijord  Balcanes. 

R.  H.  Bromley  Read. 

John  Burns. 

R.  W.  Bousfleld,  K.C. 

F.  Cawley. 

David  Crossle.v, 
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Alfred  Emmott. 
C.  X.  Cripps,  K.C. 
^tajor  Evans  Gordon. 
Ernest  Flower. 
J.  G.  Groves, 
E.  Gray. 
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Members  of  Parliament — eont. 


Sir  J.  F.  Leese. 
Sir  Joseph  Leigh. 
Dr.  Macnamara. 
Col.  F.  C.  Morgan. 
■  D.  J.  Morgan. 
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Not  Members. 
J.  W.  Gordon,  Barrister.     !  Roger  Wallace,  K.C. 

Manchester  Guardian;  March  21,  1902. 
Mr.  JosKPH  Lawkknch,  M.P.,  said  he  attended  as  one  of 
the  delegates  of  the  Newport  Chamber  of  Commerce,  and 
also  at  the  invitation  of  the  Manchester  Chamber  of  Com- 
merce, because  out  of  some  four  large   enwineeeriog  and 
electrical    industries    with    which   he   was   couneeted,   em- 
ploying or  about  to  employ  some  6,000  men,  representing 
over  seven  millions  of  capital,  and  owning  and  controlling 
over  4,000  British  and  l^uropean  patents,  two  were  situate 
adjacent  to  Manche.ster.     He  therefore  desired  to  associate 
himself  with  the  representations  which   had  already  been 
made  concerning  especially  one  serious  detect  in  the  Patent 
Laws  Amendment  Bill   now  before  Parliament.     He,  how- 
ever, congratulated  Mr.  Balfour  upon  the  excellent  clause 
providing  for  the  examination   of   previous  specifications, 
since  it  would  lead  to  the  diminution  of  bogus  or  worthless 
patents.      He   would   like   to   see    it   go    further,   and    the 
examination  extended  to  novelty.     In  common  with  every- 
one engaged  in  manufactures,  he   was  sorely  disappointed 
with  the  omission  of  a  clause  providing  fur  the  effective 
and  bona  fide  working  in  this  country  of  Kaglish  patents 
held  by  foreigners.  jWithout  this,  no  Bill  professing  to  cure 
the  evils  of  the  present  patent  system  could  be  said  to  be 
in  the  least  degree  satisfactory.     The  present  Hill  left  this, 
the  greatest  evil  of  all,  untouched.     It  was  the  kernel  of 
the  whole  ease,  and   in   view  of  the  grave  and   increasing 
competition  which  was  besetting  them  from  different  parts 
of  the  world,  they  were  very  modest  in  their  demands  when 
they  asked  for  the  restoration   and   recognition  of  the  old 
principle,   which  was,   in   truth,  the  corner-stone  of  their 
patent    law   policy,  i''z.,  to  grant   patents  only  to  such  new 
inventions  as  led  to  the  introduction  of   new  manufactures 
which  gave  employment  to  labour.     In  the  Meister,  Lucius 
patents  case  nobody  laid  down  this  doctrine  in  more  forcible 
language   than    Mr.   Fletcher  Moulton,  a   member  of  the 
Patents  Committee,  upon  whose  report  this  liill  was  founded 
Mr.  Moulton  said  the  peculiarity  which  reigned  dominant 
in   Kuglish   law  was  that  the  merit  consisted  in  the  intro- 
duction of  a  new  traile  into  England,  and  when  monopolies 
were  condemned  bj    the  Knglish  courts   in  the  past,  ex- 
cejition  was  made  in  favour  of  new  inventions  whicli  gave 
employment  to  labour  in   this   country.     Clause  2  of  the 
present   bill,    providing    for   the   granting   of    compulsory 
licenses,  would   not  meet  their  ease.     If,  for  example,  a 
German   or   American    firm   owning    an    English    patent 
made  goods  in  pursuance  of  such  patent,  and  shipped  them 
to   Kngland,  they  thereby  sufficiently  complied  with  what 
was   termed  the  "  reasonable  requirements  of  the   public," 
which  meant  the  consumer,  but  in  the  meantime  they  might 
by  such  favoured  treatment  destroy  or  seriously  cripple  an 
existing  analogous   industry,  and  instead  of  givicg  more 
employment  to  British   labour,  absolutely  result  in  giving 
less  employment,  whilst,  on  the   expiry  of  the  patent  itself, 
a  native  industry  might   ha\e  been    destroye<l    without    a 
new   British   industry    having  been   established    to   take   its 
place.     jVo  labour,  moreover,  i\ould   have  been   trained  in 
this  country  to  carry  on  that  special  industry.     In  the  last 
three  years,-in   one  branch  of  industry  alone,  88  per  cent, 
of  the   patents  had  been   granted  to    Germans  and   other 
foreigners. 

Illustrations  from  the  Marhinerii  Inilnstrtj. 
In  his  own  special  case — that  of  nuiehinery — he  would 
present  a  phase  of  the  case  which  would  slinw  what  advan- 
tage a  counlr_\'  possessed  which  had  the  power  of  compelling 
foreigners  to  work  their  patents  in  that  country  ami  giving 
employment  to  the  inhabitants  of  that  country.  When  the 
linotype  composing  maciiinc,  of  which  nearly  ton  millions 
sterling- worth  were  now  in  use,  was  invented  15  ^ears  ago, 
he    sought   the  power    to    manufacture    the    machines   in 
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EnManil  ou  paying  a  royalty.  This  was  refused.  He  could 
not  obtain  a  compulsory  license  because  the  patentees  were 
ready  to,  and  actually  did,  ship  machines  within  two  years 
after  these  negotiations  to  England.  He  accordingly  had 
to  or"anise  a  combination  to  buy  their  rights,  and  Lis  com- 
pany gave  800,000/.  for  those  rights.  The  Germans,  on  the 
other  hand,  had  the  legal  power  to  force  the  inventors  to 
mauufaclure  the  machines  in  Germany,  or  to  give  the  rights 
to  others  to  build  the  machines  on  payment  of  a  royalty, 
and  the  patentees  were  compelled  to  sell  the  rights  to  a 
German  combination  for  a  royalty  equal  to  less  than  6  per 
cent,  on  the  selling  value  of  the  machine,  and  even  this  was 
to  cease  when  185,000?.  in  the  aggregate  had  been  paid.  In 
other  words,  the  absence  of  the  power  to  compel  the 
American  inventors  to  work  their  patents  in  this  country 
and  establish  a  new  industry  cost  his  company  five  times  as 
much  as  it  did  the  Germans,  and  that  over  a  series  of  years. 
To  take  another  case  of  an  American  company,  which 
shipped  electrical  appliances  and  gas  engines  to  England. 
Thev  neither  sought  a  royalty,  nor  were  they  willing  to 
grant  a  license,  but  shipped  machinery  and  appliances 
direct  to  England.  To  locate  this  new  and  growing  industry 
in  England  and  secure  employment  for  our  workpeople,  it 
was  necessary  to  constitute  a  company  of  two  and  a  half 
millions  sterling  capital,  and  give  the  American  company  a 
million  of  ordinary  stock,  and  raise  in  England  a  million 
and  a  half  of  cash  to  erect  and  equip  the  works.  The  same 
company  sold  precisely  the  same  patents  in  Eranee  to  cover 
France,  Belgium,  Spain,  and  Portugal  for  three  million 
francs,  or  120,000/.,  as  against  a  million  sterling  in  Euglaud. 
The  German  patents  had  not  yet  been  sold.  Notwithstjindiug 
the  outlay  of  a  million  and  a  half  by  this  same  company  on 
works  in  Jlauchester,  a  German  firm  manufacturing  electric 
appliances  in  Kerlin,  who  employed  cheap  labour  and  were 
not  obliged  to  erect  works  in  England,  were  enabled 
recently  to  undercut  the  American  company  to  the  tune  of 
36,000/.  in  an  order  of  about  130,000/.  in  a  tender  for  some 
electric  work  for  the  Manchester  C'orporation.  Wheu  an 
industry  was  already  established  the  troubles  of  English 
patentees  ooly  began.  (Jther  patentees  poured  in  from 
abroad  with  their  so-called  latest  inventions — often  gross 
impostures.  In  the  case  of  the  Linotype  Company,  they 
were  pestered  with  an  invention  which  he  would  call  the 
X  machine.  The  owners  of  the  X  tried  their  hardest  tT 
induce  his  company  to  purchase  their  patent.  They  were 
nut  obliged  to  work  it  in  England,  they  would  not  sell  on 
royalty,  and  his  company  could  not  apply  for  a  compulsory 
license,  as  the  patentees  were  willing  to  ship  the  machine 
from  .Vmeriea.  All  the  s.ame,  the  patentees  advertised  the 
machine,  frightened  their  stockbiokers,  knoektd  their 
stocks  down  in  the  market  to  the  extent  of  30  per  cent,  in 
value,  and  checked  orders  from  their  customers.  To  protect 
themselves,  the  company  bought  the  invention  finally  for  a 
total  of  97,350/.  In  Germany,  these  X  people,  who  were 
obliged  to  work  the  machine  or  forfeit  their  patents,  had 
not  the  capital  to  do  it  with,  and  were  obliged  to  sell  it  to 
Germans  on  a  royalty  basis,  which  did  not  amount  to  a 
tenth  part  of  what  his  company  had  to  ])ay  in  England. 
The  machine  not  having  proved  a  success  in  Germany,  his 
company  had  abstained  from  manufacturing  it,  although 
some  of  the  same  parties  came  over  and  tried  to  force  their 
hands  by  asking  for  a  compulsory  license,  which  the  com- 
pany only  averted,  by  undertaking  to  build  the  machine  in 
return  for  a  specific  cash  order,  which  the  company  ne\'er 
got.  It  was  thus  proved  that  the  parties  did  not  want  the 
machines  at  all.  In  patents  for  four  other  classes  of 
machinery  and  appliances  which  his  company  were  ii-jw 
manufacturing,  they  had  to  pay  100,000/.  The  same  people 
had  failed  to  sell  the  patents  for  the  same  machine  in 
France,  Germany,  &c.,  at  any  price,  because  of  the  liability 
to  work  the  patent  in  those  countries.  These  facts  proved 
that  the  absence  of  the  power  to  compel  the  effective 
working  of  English  patents  owned  by  foreigners  avas  a 
tremendous  shackle  on  British  industry,  and  a  serious 
menace  to  their  future  prosperity. 

The  Case  of  Two  Edison  Patents. 

He  would  just  mention  two  of  Mr.  Edison's  great  ]Mti  uts 
— one  for  the  crushing  of  minerals,  especially  iron  ore,  and 


extracting  the  iron  by  magnets.  Mr.  Edison  would  neither 
let  this  be  worked  on  royalty,  nor  give  a  license  for  his 
patents,  and  was  prepared  to  supply  plant  from  America. 
He  and  others  had  to  form  a  combination  to  buy  Mr. 
Edison's  patents,  gave  him  r>fi  per  cent,  of  the  stock  of 
the  company,  and  were  now  about  to  spend  one  million 
sterling  to  work  these  patents,  from  which  Mr.  Edison  and 
his  associates  in  .Vnierica  and  Germany  would  draw 
ultimately  large  profits.  The  fJerman  and  French  patents 
had  not  been  sold,  because  the  Germans  knew  they  had 
only  got  to  "  He  low  "  for  a  short  time,  and  the  vendors 
would  have  to  seU  for  a  smaller  sum  than  the  company,  or 
license  them  on  royalty.  Mr.  Edison,  again,  had  invented 
an  electric  accumulator  for  motors.  They  in  England  would 
]irobably  have  to  pay  five  or  six  times  as  much  for  the 
advantages  of  this  accumulator  as  the  Germans  or  other 
Continental  countries  would  have  to  pay  for  it,  simply 
because  they  could  not  compel  Mr.  Edison  to  let  them  work 
it  on  royalty.  .Mr.  Edison  was  erecting  works  in  .Vmerica  to 
ship  the  parts  ou  a  wholesale  scale  to  England.  He  might 
multiply  instances  to  showthat  Englishmen  were  "  held  up  " 
— to  use  the  language  of  the  highwayman — by  foreign 
inventors  and  charged  larger  prices  than  other  people  had 
to  pay  by  reason  of  there  being  no  law  in  this  country  to 
compel  foreigners  to  work  their  patents  here.  To  show  the 
disadvantage  an  Englishman  was  under  who  owned  patents 
in  France,  Germany,  or  other  European  countries,  if  he 
made  patented  goods  here,  and  shipped  them  abroad,  he 
practically  forfeited  his  foreign  patent,  in  addition  to  which, 
1r-  had  to  pay  heavy  import  duties  in  these  various 
countries.  Oa  the  other  hand,  a  foreigner  owning  patents 
in  England  had  two  advantages  which  English  manufac- 
turers had  not.  Me  had  no  fiscal  duties  (o  pay,  and  he  was 
under  no  obligation  to  go  to  any  expense  in  order  to  sell 
his  wares.  He  could  manufacture  them  at  home  and  dump 
them  down  here.  They  urged,  therefore,  that  is  was  only 
the  minimum  concession  to  the  English  manufacturers  to 
provide  that  foreign  owners  of  patents  should  be  compelled 
effectively  and  botut  fide  to  work  their  patents  in  PJngland, 
a  reasonable  time  being  allowed — say  three  years  —either 
by  erecting  works  themselves  and  em[iloyiiig  British  labour, 
or  by  selling  their  patents  outright  or  ou  royalty  to  English 
firms,  so  that  they  might  bo  worked  in  England  by  English 
labour  and  with  ISi  itish  capital  if  possible.  The  future 
outlook  for  English  manufacturers  was  a  matter  of  the 
greatest  national  concern,  aul  his  close  connection  with  the 
United  .Slates  and  his  t-onstant  visits  to  that  country 
showed  him  that  they  had  hardly  touched  the  fringe  of  the 
oompetittou  with  which  they  were  likely  to  be  faced  in  the 
future. 

Mr.  I.  Levinstein  (the  I'resident  of  the  Society  of  Chemical 
Industry),  Sir  W.Houldsworth,  M.P.,  who  introduced  the 
deputation.  Sir  W .  H.  Bailey,  and  Jlessrs.  G.  D.  Kelley, 
.Saml.  Roberts,  M.P.,  and  Evans  .lackson  also  spoke. 

Mr.  Ger.ild  Ualfour,  in  reply,  said:  As  you  are  aware, 
although  this  Bill  is  founded  upon  the  report  of  the  mar 
jority  of  the  Committee  appointed  by  the  Board  of  Trride, 
in  introducing  it  into  the  House  of  Commons,  I  stated  that 
I  was  prepared  to  receive  any  representations  that  might 
he  made  by  you  on  the  subject  with  an  open  mind.  It 
was  in  pursuance  of  that  invitation  that  this  influential 
deputation  has  met  me  here  to. day.  I  do  not  think  the  ease 
which  they  desire  to  urge  could  have  been  stated  with 
greater  fulness  or  greatei-  force  than  it  has  been  by  the 
speakers  this  afte'iioon,  especially  by  Mr.  Leviustcin  (see 
this  .lournal,  1902,  212  and  301)  and  Mr.  Joseph  Lawrence. 
Of  course  you  will  not  expect  nie  to  say  at  the  present  time 
what  the  decision  of  the  ( iovernment  may  be  respecting  the 
changes  which  you  wish  to  see  introduced  into  the  Bill,  hut 
I  will  undertake  to  give  them  my  most  careful  consideration, 
with  a  view  to  seeing,  at  all  events,  how  far  it  mav  be 
possible  to  meet  your  wishes.  The  main  difference",  as 
I  understand,  between  the  deputation  and  the  Bill  which 
the  Government  has  introduced  are  these  ; — First  of  all,  in 
the  place  of  compulsory  license  the  Manchester  (Chamber  of 
Commerce  and  those  who  think  with  them  would  desire  to 
see  compulsory  working  under  a  penalty  of  revocation 
substituted  j  and  secondly,  they  consider  that  the  machinery 
provided  in  the    Hill    for    the  obtaining   of   a   compulsory 
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license  is  too  complicated  and  too  eluborate.  With  regard 
to  the  last  poiut,  I  will  certainly  consider  and  see  whether 
it  may  not  be  possible,  to  some  extent,  to  simplify  it.  With 
repard  to  the  tirst  point — I  take  it  the  more  important 
point — I  would  say  that  I  am  not  prepared  to-day  to 
express  any  opinion,  but  at  the  (-ame  time  I  feel  lioimrt  to 
tell  you  that  I  do  see  considerable  dirticulties  in  the  way. 
Nevertheless,  I  should  like,  so  far  as  it  is  possible,  to  meet 
what  I  have  recognised  is.  in  some  instances,  a  very  real 
grievance,  namelv,  a  case  where  a  patent  has  been  tal;eu  out 
in  this  country  and  in  a  foreign  countrj-,  and  where  it  is 
worked  only  in  the  foreign  country,  and  obstacles  are 
deliberately  thrown  in  the  M'ay  of  working  it  in  this  country. 
I  do  think  that  that  is  a  real  grievance,  and  so  far  as 
possible  I  should  be  anxious  to  meet  it.  Some  opinion  has 
been  expressed,  both  by  Mr.  Levinstein  and  b>  Mr.  L;iwrence, 
as  to  the  precise  meaning  of  the  Krst  subsietion  of  the 
second  clause  in  the  Hill.  ^ly  impression  is  that,  even  in 
its  present  form,  the  interests  of  the  public  referred  to  in 
that  clause  implied  something  very  much  wider  than  Air. 
Levinstein  and  Mr.  Lawrence  have  interpreted  them  as 
meaning.  I  should  be  ready  to  make  the  jxiint  as  clear  as 
anybody  could  desire.  The  proposal  to  substitute  the 
compulsory  working  subject  to  the  ]ieaalty  of  revocation  for 
compulsory  license  is  not  one,  1  think,  which  has  com- 
mended itself  Id  Ihe  .\ssiiciated  t'hambers  of  (,'omnieree  in 
this  country,  though  no  doubt  there  are  a  great  many 
Chambers  of  Commarce,  in  addition  to  Ihe  Manchester 
Chamber  of  Commerce,  which  favour  that  policy.  I  was 
looking  at  the  resolutions  passed  by  the  Associated 
Chamber.s  last  year,  and  I  find  that  their  resolution  ^vith 
respect  to  this  matter  runs  "  that  in  the  opinion  of  this 
Conference  no  amendment  of  section  22  will  be  satisfactory 
which  does  not  provide  Ihe  granting  of  compulsory  license 
in  default  of  the  botui  fide  manufacture  of  the  patented 
article  in  the  United  Kingdom,  and  therefore  this  Conference 
disagrees  with  the  conclusions  of  Sir  Edward  Fry's  Com- 
mittee on  the  second  question  submitted  to  it."  I  have 
little  hesitation  in  saying  that  I  should  be  prepared  to  go  so 
far  as  to  introduce  words  into  Ihe  second  clause  of  the  Bill 
showing  clearly  that  the  refusal  of  a  foreign  patentee  to 
work  bis  patent  in  this  country  would  be  among  the  grounds 
on  which  an  application  for  a  compulsory  license  would 
properly  be  made.  If  it  be  possible  for  us  to  come  to  an 
agreement  upon  that  basis  so  much  the  better.  Meanwhile, 
I  am  not  prepared  to  make  any  definite  statement.  I  will 
consider  the  further  and  more  extreme  propos,als  made  to 
me,  but  I  feel  bound  to  say  that  there  are  certain  difficulties 
in  accepting  them, but  possibly  a  compromise  may  be  found 
possible.  If  a  compromise  be  found  possible,  so  much  the 
l)etter  ;  if  it  be  not.  then  I  think  there  is  a  great  deal  to 
be  said  in  favour  of  the  suggestion  made  by  Mr.  Roberts, 
namely,  that  we  should  pass  ihe  Bill  with  the  first  clause 
onlj',  and  leave  the  subject  matter  of  the  second  clause  for 
further  discussion,  and  possibly  a  further  measure. 

Sir  William  Houldsnorth  having  thanked  the  right  hon. 
gentleman,  the  deputation  withdrew. 

1.— GENERAL. 

TAUtFF  Valuations  in  India. 

Bil.  of  Trade  J.,  Feb.  20,  1902. 

A  Casloms  circular,  issued  by  the  Finance  and  Commerce 
Department  of  the  Government  of  India,  on  the  20th  ult., 
fixes  the  valuations,  for  tariff  purposes,  of  various  classes  of 
goods  imported  into  India. 

The  following  is  the  text  of  the  circular  :-- 
"In  exercise  of  the  powers  conferred  by  sections  22  and 
23  of  the  iiea  Customs  Act,  1878  (8  of  "l878),  in  modifi- 
cation of  the  tariff  values  lixed  by  the  Indian  Tariff  Act, 
1894  (8  of  1804),  as  amended  by  Ihe  Indian  Tariff  Act, 
(1894)  Amendment  Act,  1896  (S  of  lS9li),  and  as  further 
altere<l  from  time  to  time  by  notifications  of  Ihe  Governor 
General  in  Couni^il,  Ihe  (lOveruor-Geueral  in  Council  is 
pleased  to  fix,  with  tifect  from  the  2jth  .Ian.,  1902,  for 
the  articles  specified  in  column  2  of  the  schedule  hereto 
annexed,  the  tariff  values  stated  in  column  1  of  the  said 
schedule." 


"  Provided  that  nothing  in  this  notification  shall  affect 
any  additional  duty  imposed  under  the  powers  conferred  by 
section  8\  of  the  Indian  Tariff  Act,  1894  (8  of  1894),  as 
amended  by  the  Indian  Tariff  Act  Amendment  Act,  1899 
(14  of  1899)." 

The  detailed  list  of  Tariff  Valuatloas  may  be  seen  in  the 
Board  of  Trade  Journal,  Feb.  20,  1902. 

ImPOIITS    of   SwiTZEliLAND    IN    1900. 

Cli.  of  Comm.  J.,  March,  1902. 

Druggists'  sundries  and  chemicals  (total  imports, 
1,236,000/.).  Imports  from  the  United  Kingdom,  50,700/.; 
decrease,  3,SOO/.  Imports  of  drugs  and  chemicals  from 
Germany,  France,  and  Belgium  all  show  a  substantial 
increase.  Colouring  materials  (total  imports,  299,000/.). 
Imports  from  the  United  Kingdom,  11,000/.;  decrease, 
6,00ci/.,  being  in  varnishes,  3,800/.,  and  various  colours, 
2,200/. 

India-rubber  and  gutfa  percha  goods  (total  imports, 
123,000/.).  Imports  from  the  United  Kingdom,  25,500/.; 
decrease,  2,800/.  The  decrease  in  the  imports  of  india- 
rubber  threads  was  due  to  the  reduced  re<iuirements  of 
elastic  factories,  whose  exports  decreased  last  year.  Within 
the  last  10  years,  this  industry  has  lost  one-third  of  its 
exports. 

Pottery  and  china  goods,  glassware,  oils,  soaps  and  fats, 
and  writing  materials  all  show  a  slight  decrease  iu  the 
imports  from  the  United  Kingdom. 

Tauiff  Amkndment  in  Mauritios. 
Bd.  of  Trade  J.,  Feb.  27,  1902. 

An  Ordinance,  dated  Dee.  27,  1901,  repeals  and  replaces 
items  in  Schedule  B.,  ol  the  (  onsolidatcd  Customs  Tariff', 
Ordinance  Xo  29  of  1895  relating  to  glass,  bottles,  manures 
and  fertilisers,  disinfectants,  chemicals  for  local  industrial 
purposes,  insecticides,  and  moulding  sand. 

Full  particulars  may  be  seen  in  the  Board  of  'Trade 
Journal,  Feb.  27,  1902.  ^   j 

Trauk  of  Naples  (Italy)  foi;   1901. 

Foreign  Office  Aiinnal  Series,  JVo.  2744. 
Iniporls. 


I 


Articles. 


Olive  oil Toes 

Petroleum 

Sugar „ 

N'jtraics , 


Quantity, 


1897 -1900 
(average) . 


10,050 
44,2  HO 
52,850 
17,060 


9,350 
4;),350 
34,270 
31.270 


The  decrease  in  sngar  is  due  to  the  home  production 
of  the  article,  whilst  the  heavy  increase  in  nitrates  is 
accounted  for  by  the  more  abundant  use  of  chemical 
maDures. 

Erporls. 


Quantity. 


Olive  oil Tons 

Esseuees , 

Tartaric  acid „ 

Tartar  

Fruil  juices  „ 

Tanning  and  dyeing  materials        „ 


The  decrease  in  the  export  of  wine,  iu  1901,  affected  also 
the  t.artar  products,  and  the  decrease  in  the  export  of 
materials  for  tanning  and  ilycing  is  decidedly  serious,  and 
affects  the  trade  in  sumach  particularly. 


1897-1900 

1901. 

(average). 

35,070 

.•53.420 

427 

375 

3G0 

2711 

13,340 

9.1711 

2.980 

2.2  to 

29.780 

25,7110 
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CosTOMS  Dkcisions  rN  Switzi;ri,ani>. 

Ch.  of  Cum.  J.,  March  1902. 

The  fullDwiiif;  Decisions  have  hcen  eomc  to  by  tlio  Swiss 
Customs  Uopiirtuieiit  as  to  tho  classificatioa  of  wrtaiu 
articles  muler  the  Tariff  : — 


Tarill  No. 
Di'sciiplion  ol  .vilicli's.  whidi 

i  Classed. 


Broniofoiin  ;  lysolonii 

Ki'nzji  oil  loriilc   

Kismulli  nitr:it(! 

Artilliori.v  fliioriilc 

Vans,  reservoirs,  lioiicrs  of 
slieet  iron  tor  chemieiil 
works. 

Asbestos  paper  

Milk  preserved  by  evapora- 
tion. 

Pegamoid, ''  ptuviusine  "... 


1.-. 
47 
■IS 
74 
250 


Si7 
431 


Tarill  Kates 

Knglisli 

of  Duty, 

Equivalents. 

Per  100  kilos. 

Frs.  ets. 

8    00 

1    Oil 

1  00 

2  00 
4    00 

Per  Cwt. 
.^.    <l. 
:i   8 

0    4i 

0   4; 

0  !lj 

1  75 

10     110 
7     OO 

4    ('l 
•   10 

SO    00 

12    2 

CisTdMs  Dkcishi.ns  in  Mm>\oascu:. 
Btl.  0/  Trade  J.,  March  6,  \W2. 

Tlie  Jouriiul  Officicl  dc  Madai/asrar  for  Dec.  -J.")  last 
contains  the  te.xt  of  proclamations  modifying  the  general 
Customs  Tariff'  of  France,  which  is  also,  with  certain  excep- 
tions, in  force  in  Madagascar.  The  following  are  the 
principal  of  these  Decrees  and  Laws  ; — 

Law  of  .Tuly  10,  1899,  fixing  the  duty  leviable  on  perman- 
ganate of  potash,  under  the  (ieneral  Tariff,  at  .'55  francs  per 
100  kilo.s.,  and,  under  the  Minimum  Tariff,  at  3.'')  francs  per 
100  kilos. 

Law  of  Dec.  29,  1900,  article  1,  par.  .1,  fixing  the  con- 
Bumpliou  duty  on  spirits  at  the  rate  of  220  francs  per 
hectolitre  of  absohite  alcohol. 

Articles  fou  Scientific  Pdkposes,  Dity-free  in 
St.  LnciA  (B.W.I.). 

Bd.  of  Trade  J.,  March  C,  1902. 

The  following  articles  are  added  to  the  table  of  exemptions 
from  import  duty  in  the  second  scliedule  to  the  Customs 
Tariff  ( Irdiuance,'  No.  12,  of  189  j  :  — 

1.  Alcohol  (pure),  chemicals,  materials  and  apparatus 
imported  exclusively  for  medical  or  other  scientific  investi- 
gations, upon  a  statutory  declaration  being  made  to  the 
satisfaction  of  the  Treasurer  that  they  have  been  so  imported. 

Contract  for  Chemicals  in  Spain. 
lid.  of  Trade  J.,  March  13,  1902. 

The  Gaceta  de  Madrid o(  6th  inst.  contains  a  Soyal  Order 
authorising  the  Grenada  pon^dcr  factory  to  purchase,  by 
private  negotiation,  87  tons  of  gun-cotton,  115  tons  of  sul- 
phuric ether,  and  10  tons  of  raw  cotton  from  certain  fiernian 
firms,  and  the  following,  without  indication  of  market, 
viz.,  85  tons  of  alcohol,  4  tons  of  acetic  ether,  40  tons  of 
nitric  acid,  and  40  tons  of  sulphuric  acid. 


III.— TAR  PRODUCTS,  PETROLEUM,  Etc. 

PeTUOLEDM     OlTPliT    IN    BlillMA    (InDIa), 

Bd.  of  Trade  J.,  March  6,  19C2. 

The  total  output  of  petroleum  in  Burma  (according  to 
Indian  Engineering)  last  year  was  close  on  37  million  gallons, 
valued  at  a  little  over  21i  lakhs  of  rupees.  The  output 
from  the  Yenangyanng  wells  increased  by  about  five 
million  gallons,  whilst  at  Yenangyat  and  in  the  Arakan 
Division  the  output  was  less  than  for  the  previous  year. 


VII.— ACIDS,  ALKALIS,   Etc. 

AcET-VrE    Ol-'    SoUA    ANt>    OF    LlJIE    Dul'V-FUliK    IN 

THE  XetiiehliVnus. 

Bd.  if  Trade  J.,  March  6,  1902. 

.\  Dutch  Royal  Decree  exeiniits  these  acetates  from  duly 
on  importation  into  the  Netherlands,  when  reipiired  as 
ingredients  in  the  dyeing  and  printing  of  textile  fabrics. 
(See  also  this  Journal,  1902,  199.) 


IX.— BUILDING  MATERIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

Cement  Trade  of  Germaxi". 

Economist  ;  throui/h  Eng.  and  Mininj  J.,  March  I,  1902. 
The  cement  companies  in  Upper  Silesia  have  begun  to 
issue  their  annual  reports  for  1901,  and  they  show  far  less 
satisfactory  results  than  for  1900.  The  Oppelu  Company 
(formerly  Grundmann)  pays  :i  per  ceut.,  as  against  7  per 
cent.,  in  1900  ;  the  Oberschlesische(Schottlauder),3per  cent., 
as  against  8  per  cent.,  in  !90ii;  and  the  Groscliwit/er  Com- 
pany, I) '  per  cent.,  :is  against  l.'t  per  cent.,  in  1900.  Bad  as 
thcsi^  resullsare,  thev  are  inueb  betler  than  tho'^e  of  factories 
in  t'entral  and  North-western  Germany,  many  of  which  will 
have  to  pass  their  dividends  altogether.  The  coudilions  of 
produeliou  are  more  favourable  in  the  Silesian  District  than 
in  these  latter.  There  is  a  slight  improvement  in  the  cement 
trade  .just  now,  which  is  connected  with  an  improvement  in 
the  building  trade.  The  reports  of  the  cement  companies 
complain  of  the  loss  of  trade  in  the  I'nited  States,  hut  they 
dwell  upon  the  prospects,  which  are  declared  to  be  very 
favourable,  of  finding  new  markets  in  .South  Afriei  after  the 
war  is  over. 

X  .—ME  TA  LLURG  Y. 

Mineral  Exi-oiixs  of  Spain. 
Eng.  and  Mining  J.,  March  I,  1902. 

Exports  of  minerals,  for  the  eleven  months  ending  Nov. 
30  last,  are  reported  by  the  Revista  Minera  as  below,  in 
metric  tons  :  — 


1900. 


1901. 


Changes. 


Copper  ore ],02!1.1 40 

Zinc  ore I        til. 109 

bead  ore 5,170 

Salt 205,561 


1,001,400 

D. 

27,740 

72,476 

1. 

11,277 

1,871 

^• 

3,296 

304,804 

1. 

99,24.') 

Exports  of  metals,  were  27,383  tons  of  copper,  against 
20,083  tons,  in  1900  ;  2,391  tons  of  zinc,  against  2,080,  in 
1900  ;  148,492  tons  of  lead,  against  153,954  tons,  in  1900. 

Nickei.-I'latei)  Tin  Plates  :  Costom.s  Decisio.n 
(United  States). 

Bd.  of  Trade  J.,  March  G,  1902. 

Tin  plates  coated  or  plated  with  nickel  are  dutiable  as 
tin  plates,  under  par.  134  of  the  Taritf,  at  the  rate  of 
\\  cents  per  lb. 

XII.— FATS,  OILS,  Etc. 

QijiLLATA  OR  Soap-Bark  Siftings  :  Customs  Decision 
(United  States). 

Bd.  nf  Trade  J.,  March  6,  1902. 

Siftings,  which  are  a  by-product  resulting  from  the  process 
of  cutting  up  soap  bark  by  machinery,  and  which  are  less 
valuable  than  the  crude  bark  from  which  they  are  derived, 
are  duty-free,  under  par.  .'148  of  the  Tariff,  as  crude  drugs 
"  not  advanced  in  value  or  condition  by  refining  or  grinding, 
or  by  ?ther  process,  and  not  specially  provided  for. ' 
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LlNOLEtlSI   INDCSTRY    IN    GeKMANY. 

Chamber  of  Com.  J.,  March,  1902. 
The  capital  invested  in  this  industrv,  incUisive  of  ilebeii- 
tures  and  mortgages,  amounted, iu  ISsil-lllOO. to  32,(i(>0,(iOO 
marks,  the  net  profits  to  S75,0(iO  marks,  equal  to  a  i'A  per 
cent,  return  on  the  aggregate  s-harc  capital  of  all  enterprises. 
This  unsatisfactory  result  is  attributed  to  dearer  linseed  oil, 
jute,  coal,  labour,  and  to  over  production.  Previous  to 
1898,  four  factories  with  l.'),(i()(),000  marks  invested  had  a 
turno^  er  of  about  10,000,000  mark.s,  but  the  present  nine 
factories,  with  3i;,000,o00  marks,  only  had  an  aggregate 
turnover  of  14,000,000  marks.  The  new  taiiff  fi-ves  high 
iluties  for  the  more  important  raw  maleiials,  whilst  the 
duty  on  linoleum  is  lowered.  The  result  will  undoubtedly 
be  competition  of  foreign  makers  on  the  German  home 
markets,  and  a  complete  .suspension  of  exports,  foreign  makers 
being  able  to  produce  more  cheaply,  because  the  German 
niaker.s,  using  about  'i\  million  marks  worth  of  imported  | 
raw  materials  per  annum,  would  be  burdened  with  about 
400,000  marks  more  than  the  English  factories.  Apart  fr;im  j 
the  capital  invested,  the  e-xistence  of  about  200  employees 
and  3.000  labourers  is  at  stake,  as  well  as  orders  to  the 
amount  of  about  12,000.000  marks  per  annum  placed  with 
oil  mills,  jute  factories,  cork  cutters,  dye  works,  coal 
dealers,  mould  and  machinery  luakers,  &e.  The  German 
makers  are  now  petitioning  (1)  that  the  duty  on  linseed 
(section  15)  be  lowered,  also  on  linseed  oil  (section  1G4) 
as  well  as  on  jute  fabrics  ;  (2)  to  admit  ochro,  which  does 
not  occur  in  Germany  in  the  required  tiuality  and  colour, 
duty-free  (section  327)  ;  to  state  clearly,  as  in  the  former 
tariff,  that  cork  shavings  are  admitted  "  duty-free,"  as  was 
apparently  meditated  in  the  project  of,  but  is  not  clearly 
defined  in,  the  new  tariff  (.section  634  reading  "  cork  in 
pieces  or  i)owder  to  pay  three  marks ")  which  might  be 
wrongly  applied  to  the  raw  materia!  employed  in  linoleum 
making;  and,  fimally,  that  the  duties  on  linoleums  (section 
508-JlO)  be  increased  to  12,  18,  and  54  marks  respectively. 

XVI.— SUGAR,  STARCH,  Etc. 

Chicle  Gum  in  Mexico. 

Chem.  and  Drugyist,  March  8,  1902. 

The  Achriis  Snpotii,  known  to  the  Maya  Indians  of 
Yucatan  as  "  Ya,"  yields  a  milky  sap,  which  exudes  when 
wounds  are  made  in  the  rough  bark.  It  is  found  growing 
all  over  Yucatan,  especially  in  the  rich  north-eastern  and 
soutliern  section  of  the  peninsula.  From  May  to  June, 
bands  of  "chicleros"  extract  the  gum  from  the  tree,  by 
cutting.channels  in  the  bark,  down  which  the  sap  flows  into 
receptacles  below.  These  channels,  if  cut  by  unskilful 
hands,  may  not  only  fail  to  answer  this  purpose,  but  may 
ruin  the  tree.  A  healthy,  well-grown  tree  may  be  tapped 
once  every  three  years,  but  even  then,  and  under  expert 
handling,  at  least  15  per  cent,  of  the  trees  die.  Large 
tracts  of  sapota  forests  nearTuxpan,  the  original  base  of 
supply,  have  become  of  late  years  practically  unavailable 
from  this  cause.  The  average  tree  will  yield  about  C  lb.  of 
gum,  but  often  tree  after  tree  will  be  tapped  and  not  yield 
enough  to  pay  fur  the  work.  When  the  sap  is  collected,  it 
is  brought  in  pails  to  the  central  camp  for  boiling  and 
moulding.  First-class  well-cooked  chicle  is  nearly  white 
when  fresh  and  clean,  lied  gum  is  produced  when  the 
gum  is  over-cooked,  though  some  trees  yield  a  gum  which 
has  a  distinctly  red  colour,  even  when  well  baked.  The 
perfect  chicle  gum  is  tenacious,  firm,  aromatic,  and  very 
clastic.  It  is  estimated  that  the  production  this  season 
(1901)  will  reach  1,000,000  lb.  During  1900,  900,000  lb.  of 
chicle  were  exported  from  Mexican  ports.  Ninety-eight 
per  cent,  went  to  the  United  States ;  the  remainder  to 
Fiance,  England,  and  Germany. 

DliAWCACK    ON    EXfOKTKD    CaSXOR   AXl)    IciNG    .SUG.VKS 

IN  TUE  Uniteu  Kikguosi. 
Bd.  of  Trade  J.,  March  6,  1902. 
According  to  a  General  Order  (^^o.  12  of   1902)  recently 
issued   by  the    Commissioners  of  His  Majesty's  Customs, 


castor  and  icing  sugars  made  in  the  United  Kingdom  from 
duty-paid  foreign  refined  sugar  may  be  exported  on  draw- 
back, as  well  as  those  made  from  homc-fefined  sugar,  subject 
to  compliance  with  the  regulations  as  to  shipineiit  laid  down 
by  General  Order,  >'o.  G.^^of  1901. 

SuG.vu  FKOM  Holland:  Couxtehvuli.no  iJurv  ox, 
IX  British  India. 

Bd.  of  Trade  J.,  March  13,  1902. 

A  Customs  Circular  (Xo.  5  of  19t'2),  issued  by  the 
Finance  and  Commerce  Department  of  the  Government  of 
India  on  7th  I'eb.  last,  revises  the  rate  of  additional  dutv 
on  bounty-fed  sugar  imported  into  India  from  Holland,  with 
effect  from  March  1 ,  1902,  as  follows  :— 


Kinds  of  Sugur. 

Additional  Duties  Levied. 

Old  Rate. 

New  Rate. 

Uaw  sugar  produced  in  Holland 
from  beet per  cwt. 

Suirar  reruied  from  liect  snerar 
produceil  in  Ilolland..  per  cwt. 

SUfTar  refined  from  imported  raw 

R.  a.  p. 

0  ir,   3 

1  1    .'■) 

0    2    3* 

R.  a.  1 . 
11  14.    0 
0  13  11 
0    1   11* 

*  l?i  addition  to  eouiitervailiui;  duty,  if  any,  on  the  raw  siilt  a. 

Si  GAu  Valuation  Tariff  in  Egypt. 

Bd.  of  Trade  J.,  March  fi,  1902. 

The  Egyptian  JoiirniiU  Ojficlel  contains  the  following 
Valuation  Tariff*  for  imported  sugars,  which  came  into  fcrce 
on  the  12th  ult.,  and  will  remain  in  force  for  three  mouths, 
or  until  denunciation: — 


Gr.vsiallised  or  moist,  in  sinsle  or  double  bags 

(sross  weight). 
rowdered  or  centrifugal,  in  single  or  double  bags 

(gross  weight). 
Cruslieil.  in  single  or  double  bags  (gross  weight)  . 

Cubes,  in  boxes  (net  weight) , 

Loaves ,....' 


Mil'ieme.s.f 
850 


flSO 

ii7n 

1,115a 


*  For  particulars  .-is  to  the  nature  of  tbv^se  Egyptian  Valuation 
Tariffs,  and  as  to  tho  conditions  under  which  they  remain  in  force, 
see  the  Board  of  Trade  Journal  fur  the  litth  December  last,  p.  ."i'tl, 

t  Duty  is-lcvied  on  these  valuations  at  tlie  rate  of  8  per  cent. 

+  Milliemes  of  the  li)gyi>tian  i:,  which  —  1^  Os.  (H/.sterling. 

Sugar  Pkodlciion  ix  Italy  in  1901-2. 

Bd.  of  Trade  J.,  March  C,  1902. 

.\ccordlng  to  the  Bollctiuo  dellc  Finance  of  16th  ult.,  the! 
production  of  sugar  in   Italy,  during  the   sugar   campaigDl 
of   1901-2,  amounted  to    754,900   quintals    (76,000  tons), 
approximately. 

Cask  SriKirs:  Tariff  Amendment  in  .\i'strai.ia. 

Bd.  of  Trade  J.,  March  13,  1902. 

The  proviso  respecting  the  mode  of  charging  duly  on  case 
spirits  has  been  amended,  and  reads  as  follows  : — 

**  Case  spirits,  in  cases  of  2  galls,  and  under,  to  be  charged 
as  2  galls.  j_over  2  galls.,  and  not  exceeding  3  galls.,  as 
3  galls. ;  over  3  galls.,  and  not  exceeding  4  galls.,  as  4  galls. ; 
and  so  oa." 

Sugars  fbo.m  Austria-Hungary  : 
Countervailing  Duties  on,  in  the  United  States 

Bd.  of  Trade  J.,  March  13,  1902. 

The  following  is  a  copy  of  a  circular  issued  by  the  Treasury 
Department  of  the  United  Stales  on  the  30th  Jan.  hist 
respecting  the  rates  of  the  additional  duties  to  be  levied  on 
sugars  produced  in  .-Vu-^tria-Hungary. 

'•  lu  pursuance  of  the  provisions  of  section  5  of  the  Act 
of  the  2 4 til  July,  1897,  the  following  amounts  of  bounties 


d 


jr.irthS1.1902.] 


TRADE  REPORT. 


|.:iid  or  bestowed  by  Austria-Hungary  ou  the  export  of 
sugars  are  hereby  declared  for  the  assessment  of  additional 
duties,  viz. ;  — 

"1.  On  sugar  under  99-3  per  cent ,  and  not  less  than 
90  percent,  polarisation,  2- 17  crowns  per  KiO  kilos. 

"  2.  On  sugar  of  :il  l.-asi  9!)-:i  per  cent,  polarisation, :V .'),') 
crowns  per  100  kilos, 

"The  liiiuidation  of  entries  covering  sugars  prochieed  in 
Austria- Hungary  ou  or  after  Ist  Aug.,  1901.  may  !><• 
suspenilid  until  the  next  ascertainment  and  proclamation, 
under  the  provisions  of  the  said  section  .">.  The  duties  on 
such  entries  will  be  estimated  on  the  basis  of  the  bounties 
herein  specitiod,  and  -will  he  li(|uidated  on  the  basis  of  ihe 
bounties  to  be  declared  hereafter." 

According  to  the  san\e  circular,  iu  the  asses.sment  ol' 
additional  duty,  under  section  .">  of  the  'larilf,  the  amount  of 
such  additional  duty  must  equal  the  net  amount  of  bounty 
paid  on  the  merchandise  imported,  regardless  of  any  change 
in  its  condition  after  exportation  and  prior  to  importation, 
ronsequeatly,  in  order  to  ascertain  the  amount  of  bounty 
paid  on  a  cargo  of  sugar,  the  weight  upon  which  bounty  was 
paid,  and  not  the  landed  weight,  must  be  taken  as  a  basi-. 
A  difference  between  the  exported  weight  and  the  landed 
weight  is  not  prinui  facii'  evidence  of  the  non-importation 
of  the  merchandise  upon  which  the  bounty  was  paid,  and 
the  burden  of  proof  is  on  the  importer  to  show  that  the 
amount  of  bounty  estimateil  liy  the  liquidating  oHieer  was 
not  paiil  on  the  merchandise  inip(U'led. 

SUG.VR    CONI'ERKNCE    AT    IJkII.sSKLS. 

Parliamcntanj  I'lipei-,  March  J,  1902. 

(  Despatch  from  the  British  Delegates  inclosing  Copy  of 
the  Convention  figned  on  March  5,  1902.) 

Brilh/i  Delegates  to  Su^/ar  Cunfercucc  In  tlie  Marquess  of 
Lansdowne, 

My  Lord,  Itius.sels,  March  0,  1902. 

We  have  the  honour  to  inclose  a  copy  and  translation  of 
the  Convention  lelative  to  sugar,  signed  yesterday  by  the 
Delegates  of  Great  Britiiin,  (iermuny,  Austria-Hungary, 
Kelgiuni,  Spain,  France,  Italy,  the  Netherlands,  and 
Sweden. 

We  have,  &c. 


(Signed) 


Indus 


E.  C.  H.  PuiPPS. 
H.  W.  Primrose. 
II.  G.  Bekgne. 
A.  A.  Pearson. 

K.  C.  OZANNE. 


His  Majesty  the  Germau  l''mperor.  King  of  Prussia,  in 
the  name  of  the  German  Em)tire  ;  His  ^^aje^ty  the  Emperor 
of  Austria,  King  of  Bohemia,  &e  ,  &o  ,  and  Apostolic  King 
of  Hungary  ;  His  Majesty  the  King  of  the  Belgian.s  ;  His 
Majesty  the  King  of  Spain,  and,  in  his  name.  Her  Majesty 
the  Queeu-Hegent  of  tlie  Kingdom  ;  the  I'resiileut  of  the 
French  Uepubllo  ;  His  Majesty  the  King  of  the  United 
Kiagdom  of  Great  Britain  and  Ireland  and  of  the  British 
Dominions  beyond  the  Seas,  Emperor  of  India;  11  is 
Majesty  the  King  of  Italy;  Her  .Majesty  the  Queen  of  the 
Netherlands ;  His  Majesty  the  King  of  .'Sweden  and  Norway  ; 

Desiring,  ou  the  one  hand,  to  equalise  the  conditions  of 
the  competition  between  beet  ancl  cine  sugar  from  variiuis 
countries,  and,  on  the  other  hand,  to  promote  the  consump- 
tiun  of  sugar ; 

And  considering  that  this  twofold  result  cannot  be 
attained  otherwise  than  by  the  abolition  of  bonnlies,  and 
by  the  limitation  of  the  surtax  ; 

Have  resolved  to   conclude  a  Convention  to  this  effect : 

Article  I. 

I'lie  High  Coutractii:g  Parties  undertake  to  suppress,  froai 
the  date  of  the  coming  into  force  of  ihe  present  Convention, 
the  direct  and  indirect  bounties  by  which  the  production  oi 
ixport  of  sugar  might  benelit,  and  not  to  estahli.sh  bountii'S 
"f  such  a  kind  during  the  whole  duration  of  the  Convention. 
For  the  application  of  this  provision,  sugar  products,  such 
as  preserves,  chocolates,  biscuits,  condensed    milk,  and  all 


other  analogous  products  containing,  in  a  notable  proportion, 
sugar  artificially  incorporated,  are  assimilated  to  sugar. 

The  preceding  paragraph  applies  to  all  advantages 
resulting  directly  or  indirectly  for  the  different  categories 
of  producers  from  the  fiscal  legislation  of  the  States, 
including — 

(a.)  'rhe  direct  l)ounties  granted  to  e.vports  ; 

(6.)  The  direct  bounties  granted  to  produelion  ; 

(c.)  Total  or  partial  exemptions  I'rom  tax;itioii  granted  for 
a  part  of  the  manufaclureil  output ; 

(rf.)   Advantages  derived  from  excess  of  yield  ; 

(e.)  .Advantages  derived  from  the  exaggeration  of  the 
drawback  ; 

(  /'.)  Advantages  dei'ived  from  any  surtax  in  excess  of  the 
rate  fixed  by  Article  III. 

Article  n. 

The  High  Contracting  Parties  engage  to  place  in  bond, 
under  the  permaueut  supeivision,  both  by  day  and  liy  night, 
of  the  Revenue  officers,  sugar  factories  and  sugar  refineries, 
as  v.'ell  as  factories  for  the  extraction  of  sugar  from 
molasses. 

For  this  purpose,  factories  shall  be  so  arranged  as  to  give 
every  guarantee  against  any  surreptitious  carrying  away  of 
sugar,  and  the  said  officers  shall  have  power  to  enter  all 
parts  of  the  factories. 

Controlling  books  shall  be  kept  in  connection  with  one  or 
more  of  the  processes  of  manufacture,  and  finished  sirgars 
shall  be  placed  in  special  storehouses  giving  all  proper 
gnai'autees  of  security. 

Article  III. 

The  High  Contracting  Parties  undertake  to  liurit  thi^ 
surtax  to  a  maxinrum  of  (J  fr.  per  100  kilog.  for  refined 
sugar  and  .assimilable  sugars,  and  to  a  maximum  of 
.')  fr.  .■)0  c.  for  other  sugars.  The  surtax  is  the  difference 
between  the  I'ate  of  duty  or  taxation  to  which  foreign  sugars 
are  subject  and  thai  imposed  on  the  home  product. 

The  provisions  of  this  Article  do  not  apply  to  the  rates  of 
import  duty  in  the  case  of  couirtries  that  do  not  prodirce 
sugar,  nor  do  they  apply  to  the  by-products  of  sugar 
manufacture  and  retining. 

Article  IV. 

The  High  Contracting  Parties  agree  to  impose  a  special 
duty  on  the  importation  into  their  respective  territories  of 
sugars  from  countries  that  grant  bounties  either  ou  produc- 
tiorr  or  export. 

This  duty  shall  rrot  be  less  than  the  amount  of  the 
bounties,  direct  or  indirect,  granted  in  the  country  of  origin. 
The  High  Contracting  Parties  reserve  to  themselves,  as  far 
as  each  of  them  is  concerned,  the  optioir  to  prohibit  the 
importation  of  bountied  sugars. 

in  lU'der  to  calculate  the  amount  of  the  .advantage 
eventually  derived  fronr  the  surtax  specified  in  para- 
graph (/)  of  Article  I.,  the  figure  fixed  by  Article  III.  is 
deducted  from  the  amount  of  this  surtax  ;  the  half  of  the 
difference  is  considered  to  represent  the  bounty,  and  the 
Permanent  Commission  instituted  by  .iVrticle  VII.  will  have 
the  right,  on  the  demand  of  a  Coutracting  Party,  to  revise 
the  figure  thus  fixed. 

Article  V. 

The  High  Contracting  Parties  mutually  uudertake  to 
admit  at  the  lowest  rate  of  import  duty  sugars  of  any  of  the 
conti'acting  countries  or  of  any  Colonies  or  Possessions 
belonging  to  them  that  do  not  grant  bounties  and  to  which 
the  obligations  imposed  by  Article  Wil.  apply. 

Cane  and  beet  sirg.ars  shall  not  be  subjected  to  different 
rates  of  dirty. 

Article  VI. 

Spain,  Italy,  aud  Sweden  are  exempt  from  the  obligations 
imposed  by  .Articles  I.,  II.,  and  III.,  so  long  as  they  do  not 
cxjiort  sugar. 

These  .States  engage  to  adapt  their  legislation  in  the  matter 
of  sugar  to  the  provisions  of  the  Convention  within  a  year^ 
or  e.irlier  if  possible — from  the  time  when  the  Permarrent 
Comnrission  notifies  that  the  above-mentioned  condition  has 
ceased  to  exist. 
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Article   VJT. 

The  High  Contracfioa  Parties  agree  to  establish  a  Pcrma- 
iioiit  Commission  chargoil  with  watchiug  the  execiitiou  of 
the  provisions  of  the  present  Convention. 

This  Commission  shall  be  composed  of  Delegates  of  the 
different  Contracting  Powers;  a  permanent  Burean  will  be 
connected  with  it.  The  l-ommission  will  elect  its  President ; 
it  will  sit  at  Brussels,  and  will  assemble  at  the  summons  of 
the  I'resident. 

'I'he  duties  of  the  Delegates  will  be — 
(rt.)  To  ascertain  whetlier  iu  the  Contracting  States  any 
direct  or  indirect  bounty  is  granted  on  the  production  or 
export  of  sugars. 

(6.)  To  ascertain  wliether  the  States  referred  to  in 
Article  VI.  continue  to  conform  to  the  special  condition 
laid  down  in  that  Article. 

(c.)  To  asceitain  whether  any  bounties  exist  in  the  non- 
signatory  States,  and  to  estimate  the  amount  for  thepurpcvses 
of  Article  IV. 

(rf.)  To  pronounce  an  opinion  on  contested  points, 
(.e.)    To   consider   requests   for   admission   to  the   union 
made   by   States    not   having   taken    part    iu    the    present 
Convention. 

The  permanent  Bureau  shall  collect,  translate,  arrange, 
and  publish  information  of  all  kinds  respecting  legislation 
on  and  statistics  of  sugar,  not  only  in  contracting  countries, 
but  in  all  other  countries  as  well. 

In  order  to  insure  the  excLUition  of  the  preceding  pro- 
visions, the  High  Contracting  I'aities  shall  transmit,  through 
the  diplomatic  channel  to  the  lielgian  Goveruuient,  which 
shall  forward  them  to  the  Commission,  the  Laws,  Orders, 
and  Regulations  on  the  taxation  of  sugar  which  are  or  may 
be  in  force  iu  their  respective  countries,  as  well  as  statistical 
information  relative  to  the  object  I'f  the  present  Convention. 
Each  of  the  High  Contracting  Paities  may  be  represented 
on  the  Commission  by  a  Delegate,  or  by  a  Delegate  and 
Assistant  Delegates. 

Austria  and  Hungary  shall  be  considered  separately  as 
Contracting  Parties. 

The  first  meeting  of  the  Commission  shall  be  held  in 
lirussels,  under  the  auspices  of  the  Belgian  (xovernment, 
at  least  three  months  before  the  coming  into  force  of  the 
present  Convention. 

The  Commission  shall  have  only  the  duty  of  e.vaminaliou 
and  report.  It  shall  draw  up  a  report  on  all  questions 
submitted  to  it,  and  forward  the  same  to  the  Belgian 
Government,  which  shall  coniinunieate  it  to  the  Powers 
inle.'ested,  and,  at  the  request  of  any  one  of  the  High  Con- 
tracting Parties,  shall  convoke  a  Conference,  which  shall 
take  such  decisions  or  measures  as  circumstances  demand. 

The  examinations  and  valuations  referred  to  in  paragra|ihs 
(/))  and  (r)  will,  however,  be  binding  on  the  Contracting 
Powers  ;  they  will  be  determined  by  a  majority  vote — each 
Contracting  Party  having  one  vole — and  they  will  take 
iffect  in  two  months'  time  at  the  latest.  Should  oue  of  the 
Contracting  Parties  consider  it  necessary  to  appeal  against 
a  decision  of  the  Commission,  the  said  Party  must,  within 
eight  days  of  the  receipt  of  the  said  decision,  require  a  fresh 
meeting  of  the  Commission,  which  will  hold  a  special 
meeting,  and  will  pronounce  its  final  decision  within  one 
month  of  the  date  of  th<'  appeal.  The  new  decision  shall 
take  effect,  at  latest,  within  two  months  of  its  promulga- 
tion. The  same  course  will  be  followed  with  regard  to  the 
consideration  of  demands  for  admission  pro\ided  for  in 
paragraph  (e). 

The  expenses  incurred  on  account  of  the  establishment 
and  working  of  the  Permanent  Bureau  and  of  the  Com- 
mission— excepting  the  salaries  or  expenses  of  the  Delegates, 
who  will  be  paid  by  their  lespective  countries — shall  be 
borne  by  all  the  Contracting  States,  and  shall  be  divided 
among  them  in  a  manner  to  be  determined  by  the  Com- 
mission. 

Article  VIII. 

The  High  Contracling  Parlies  undertake  for  themselves 
and  for  their  colonies  or  possessions,  an  exception  being 
made  in  the  case  of  the  self-governing  C(donies  of  Great 
Britain  and  the  British  East  Indies,  to  take  the  necessary 


measures  to  prevent  bounty,  fed  sugars  which  have  passed 
in  transit  through  a  contracting  country  from  enjoying  the 
advantages  of  the  Convention  on  the  market  to  whichit  is 
being  forvvar<led.  The  Permanent  Commission  will  make 
the  necessary  proposals  with  regard  to  this  provision 

Article  IX. 

States  which  are  not  parties  to  tlie  present  Convention  I 
will  be  admitted  to  adhere  to  it  at  their  request,  and  after- 
approval  by  the  Permanent  t'ommission.  i 

'I'he  lequest  shidl  be  addresseil  through  the  diplomatic 
channel  to  the  Belgian  Government,  who  will  undertake, 
should  occasion  arise,  to  notify  tlie  adhesion  to  all  the  other 
Governments.  It  will  entail  agreement  to  all  the  charges 
and  admission  to  all  the  advantages  stipulated  by  the- 
present  Convention,  aiul  will  produce  its  effects  from  the 
1st  September  following  the  despatch  of  the  notification  by 
the  Belgian  Government  to  the  other  Contracting  Slates. 

Article  X. 

The  present  Convention  will  come  into  fotce  on  the 
1st  September  1!103. 

It  will  remain  in  force  for  five  years  from  that  dale,  and 
in  the  case  of  any  of  the  High  t  ontracting  Parties  not 
having  notified  12  mordhs  before  the  expiraiion  of  the  said 
peri(jd  of  five  years  its  intention  of  ceasing  to  abide  bv  it,  it 
will  continue  In  remain  in  force  for  a  year,  and  so  on  from 
year  to  year. 

In  the  event  of  one  nf  tlu' Contracting  Parties  denouncing 
the  Convention,  such  denunciation  will  only  have  effect  on 
the  Party  in  question  ;  the  other  Parties  will  retain,  until 
the  31st  October  of  the  year  iu  nhieh  the  denunciation  is 
made,  the  right  of  notifying  their  intention  of  withdrawini' 
on  the  1st  September  of  the  succeeding  year.  If  one  of 
these  latter  Powers  desires  to  withdraw,  the  Belgian  (iovern- 
ment  will  summon  a  Conference  at  Brussels  within  three 
months  to  decide  upon  the  course  to  be  taken. 


Article  XI. 


The  provi-ions  of  the  present  Convention  will  apply  to 
the  over.sea  provinces,  Colonies,  and  foreign  Po,s.sessions  of 
the  High  Ccuitiacling  Parties.  The  British  and  Dutch 
Colonies  and  Possessions  are  excepted,  save  as  regards  the 
provisions  forming  the  subject  of  Articles  V.  and  VIU. 

The  position  of  the  British  and  Dutch  Colonies  and 
Pos.sessions  is,  moreover,  regulated  by  the  Declarations 
inserted  in  the  Final  Protocol. 

Article  XII. 

The  fulfilment   of  the   mutual  engagements   contained  in 
the    present    Convention    is    subordinate!    as   far  as  it  is  i 
necessary  to  the  completion  of   the  formalities   and  require- 1 
mtnts  established  by  the  Constitutional  laws  of  each  of  the 
Contracting  Parties. 

The  present  Convention  shall  be  ratified,  and  the 
ratifications  shall  be  deposited  at  the  Ministry  of  Foreign 
Affairs  at  Brussels  on  the  1st  February  1!K)3,  or  earlier  if 
possible. 

It  is  agreed  that  the  present  Convention  shall  only 
become  biuding  if  it  is  ratified  at  least  by  those  of  the  Con- 
tracting I'owers  who  are  not  included  in  the  exceptional 
provision  of  Article  VI.  Should  one  or  several  of  these 
Powers  not  have  de[)osited  their  ratifications  bv  the  date 
mentioned,  the  Belgian  Government  shall  immediately  take 
steps  to  ebtain  a  decision  on  the  part  of  the  other  Signatory 
Powers  as  to  whether  the  preient  Convention  shall  come 
into  force  among  themselves. 

In  faith  whereof  the  respective  Plenipotentiaries  havi- 
signed  the  present  Convention. 

Done  at  Brussels,  in  siuele  copy,  March  5,  1902. 

(Signatures  of  the  Plenipotentiaries  follow.^ 

piua!  Protocol. 

In  proceeding  to  the  signature  of  the  Sugar  Convention 
concluded  this  day  between  the  Governments  of  Germany, 


. 
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ustria-Hungary,  Belgium,  Spain,  France,  Great  Britain, 
»ly,  the  Netherlands,  and  Sweden,  the  undersigned 
lenipotemiaries  have  agreed  as  follows  : — 

As  regards  Article  III. 

CoDsilcring  tli;it  the  object  of  the  surtax  is  the  efficacious 
|roteetion  of  the  market  of  each    producing  country,  the 

igh  t'outracting  Parties  reserve  to  themselves  the  right, 
ich  one  as  concerns  itself,  to  propose  au  increase  of  the 
irtax,  should  considerable  quantities  of  su,o;ar  from  one  of 
le  Coutraeting  States  find  their  way  into  their  territories, 
his  increase  would  only  apply  to  sugars  comiug  from 
lat  State. 

Such  a  propc^al  must  be  addressed  to  the  Permanent 
ommission,  which  will  dec'.de,  as  quickly  as  possible,  by 

majority  vote,  whether  there  is  good  ground  for  the 
roposed  measure ;  as  to  the  period  for  which  it  shall  be 
uforced;  and  as  to  the  extent  of  the  increase;  the  latter 
liall  not  exceed  1  fr.  per  lUO  kilo-. 

The  assent  of  the  Commission  shall  only  be  given  when 
lie  invasion  of  the  market  iu  question  is  the  consequence 
f  an  actual  economic  infeiiority,  and  not  the  result  of  a 
ictitous  increase  in  price  brought  about  by  an  agreement 
etweec  producers. 

As  regards  Article  XI. 
(A.)   1.  The  Government  of  Great  Britain   declares  tkal 

0  bounty,  direct  or  indirect,  shall  be  granted  to  sugars  of 
be  Crown  Colonies  duriug  the  duration  of  the  Convention. 

2.  it  also  declares,  as  an  exceptional  measure,  and 
eserving  in  principal  entire  liberty  of  action  as  regards  the 
seal  relations  between  the  United  Kingdom  and  its 
!olouies  and  Possessions,  that  daring  the  duration  of 
iie  Convention  no  preference  will  be  granted  in  the  United 
kingdom  to  Colonial  sugjrs  as  against  sugars  from  any 
f  the  Contracting  States. 

3.  It  finally  declares  that  the  Convention  shall,  by  its 
Bterniediary,  be  submitted  to  the  self-governing  Colonies 
nd  to  the  East  Indies,  so  that  they  may  have  an  opportunity 
if  giving  their  adhesion  to  it. 

It  is  understood  that  the  Government  of  His  Britannic 
Jajesty  has  the  power  to  adhere  to  the  Convention  on 
lehalf  of  the  Crown  Colonies. 

(li.;  The  Government  of  the  Xetherlands  declares  that 
loring  the  duration  of  the  Convention  no  bounty,  direct 
ir  indirect,  shall  be  grant'd  to  sugars  from  the  Dutch 
Colonies,  and  that  such  sugars  shall  not  be  admitted  into 
he  Netherlands  at  a  lower  tariff  than  that  applied  to 
ngars  from  any  of  the  Contracting  States. 

The  present  final  Protocol,  which  will  be  ratified  at  the 
;aine  time  as  the  Convention  concluded  this  day,  will  be 
egarded  as  forming  an  integral  part  of  the  Convention, 
ind  will  have  the  same  force,  value,  and  duration. 

In  faith  whereof  the  undersigned  Plenipotentiaries  have 
Irawn  up  the  present  Protocol. 

Done  at  Brussels,  the  5th  March  1902. 

(Signatures  oi  the  Plenipotentiaries  follow.) 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Mali  Ixdvstry  of  Denmark. 

Bd.  of  Trade  J.,  March  6,  1902. 

The  Danish  Export  Rerietv  for  January,  in  an  article  on 
;he  malt  industry  of  the  country,  notes  that,  in  Denmark, 
Halt  for  brewing  semi-fermen'ed  beer  has  been  the  object 
)f  manufacture  ever  since  this  beer  was  introduced,  partly 
n  malt-houses  attached  to  the  consuming  breweries,  partlj' 
by  special  malt  manufacturers.     Energetic  efforts  to  produce 

1  hif^hclass  quality  of  Danish  barlej-,  pie-eminently  suitable 
Fortbe  manufacture  of  malt  for  lager  beer  has  been  attended 
with  success  ;  the  extent  of  the  Danish  isles  being  very 
limited,  their  climate  in  a  high  degree  participates  in  the 
Qature  of  a  sea  climate,  a  very  important  agent  in  growing 
bigh-class  barley  for  the  above  purpose,  and  the  soil  has 
proved  to  be  exceedingly  well  adapted  for  this  cereal. 

On  Lolland,  Falster,  jloen,  Langelaud,  and  various  parts 
[>f  Zealand  and  Jutland,  barley  of  excellent  quality  is  being 
■aised,  which  meets  with  a  ready  market  not  only  at  home 
Jilt  also  in  Norway,  Finland,  and  Germany. 


The  malt  produced  has  proved  of  good  quality,  yielding  a 
great  amount  of  extract,  and  an  ale,  which  will  keep  for  a  long 
time  even  under  great  climatic  changes,  and  has,  little  by 
little,  acquired  a  ready  market  in  Denmark  and  neighbouring 
countries.  To  ports  in  transatlmlio  countries,  such  as,  for 
instance,  Brazil  and  Mexico,  as  well  as  to  Australia  and 
Japan,  considerable  quantities  of  Danish  malt  are  annually 
exported  for  brewing  lager  beer,  as  well  as  for  the  light 
Pdsener  beer,  and  a  flourishing  Danish  industry  has  arisen 
in  this  branch  of  late  jears. 

XVIII.  A.— FOODS. 

Beverages  and  Foodstuffs  in  Brazil. 

Bd.  of  2'ntde  Notice,  March  4,  1902. 

The  Board  of  Trade  are  informed  that,  under  a  clause  in 
the  Brazilian  Budget  Law  for  the  present  year,  all  imported 
beverages  and  foodstuffs,  without  exception,  must,  before 
clearance  through  the  Customs,  be  officially  analysed.  All 
sush  goods  found  to  contain  ingredients  likely  to  be  injurious 
to  health,  e.g  ,  boric  or  salicylic  acid,  alcohol  of  inferior 
quality,  sulphuric  and  other  free  mineral  acids,  &c.,  in 
whatever  quantity,  will  be  condemned,  the  consignees  being 
required  to  re-export  the  goods,  or  submit  to  their  destruc- 
tion by  the  authorities.  In  addition,  when  re-exportation  is 
not  effected,  the  consignee  will  be  fined. 

As  the  slightest  trace  of  prohibited  admixtures  is  sufficient 
to  cause  the  condemnation  of  the  articles  containing  them, 
even  though  present  only  as  preservatives,  or  inseparable 
from  their  production,  merchants  and  others  should  be  on 
their  guard  against  shipping  on  consignment  to  Brazil, 
any  articles  which  may  be  liable  to  be  challenged  by  the 
Analytical  Department. 

X  Vin.  B.— SANITATION. 

Ozone  for  Sterilisixu  W.^ter  in  Germany. 
Imp.  /itst.  J.,  March  1902. 

Ozonised  air  has  long  been  known  to  be  a  very  efficient 
steriliser  for  water,  although  the  dry  gas  has  been  found  to 
possess  little  bactericidal  power.  Its  use  has,  therefore, 
been  suggested  for  the  purification  of  potable  watere,  but 
the  early  experimental  installations,  which  were  erected  at 
Blankenburg,  Oudshorn,  and  Paris,  are  reported  to  have 
been  abandoned,  and,  at  present,  the  process  is  only  known 
to  be  in  operation  at  Lille  in  France,  at  Bole  in  Mexico,  and 
at  Moscow  iu  Russia.  The  method  is  a  simple  one,  but 
hitherto  the  cost  has  been  a  considerable  factor  against  it. 
One  of  the  Loudon  water  companies  is  at  present  conducting 
experiments  with  a  view  to  introducing  the  process  here. 
Considerable  interest,  therefore,  attaches  to  the  publication 
of  details  regarding  the  working  of  the  small  experimental 
installation  which  was  erected  by  Siemens  and  Halske,  at 
Marlinikenfelde,  near  Berlin,  in  J  898. 

The  ozonisers  employed  here  are  of  the  Siemens  and 
Halske  plate  and  tube  type,  and  yield  from  20  to  25  grms. 
of  ozouc  per  E.H.P.  hour,  with  an  E.M.F.  of  12,l)UU  volts. 
Air  is  first  forced  through  a  drying  chamber,  and  then 
passes  into  the  ozonisers,  on  leaving  which  it  contains  from 
2'5  to  3  grms.  of  ozone  per  cubic  metre.  It  is  then  led  to 
the  base  of  the  sterilising  tower,  a  square  structure  packed 
with  flints,  and  as  it  rises  through  these,  it  meets  a  descending 
stream  of  the  water  to  be  sterilised,  which  has  undergone 
preliminary  filtration  through  sand.  The  plant  in  que^tlon 
is  capable  of  treating  240  eh.  m.  of  water  in  24  hours 
(I  cb.  m.  is  equal  to  about  220  gallons),  and  the  results  of 
the  exposure  to  ozonised  air  will  be  seen  from  the  following 
tests  made  with  water  from  the  Kivcr  Spree.  With  a 
consumption  of  2  grms.  of  ozone  per  cubic  metre  of  water, 
the  number  of  bacteria  per  cubic  centimetre  was  reduced 
from  6uO,000  to  10  ;  the  permanganate  absorption  figure 
was  diminished  by  IS  per  cent.,  and  the  aeration  of  the 
water  was  increasetl  from  10  to  12  per  cent. 

The  capital  outlay  for  an  installation  capable  of  treating 
loOcb.  m.  of  water  per  hour  is  estimated  to  be  6,750/.,  of 
which  total  the  ozonisers  and  sterilising  tower  absorb  3,750/. 
The  actual  cost  of  treatment  for  a  plant  of  this  size  is  given 
as  1  •  726  pfg.  per  cubic  metre,  and  the  total  cost,  including 
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interest  and  depreciation,  amounts  to  5- 031  pig.  per  cubic 
metre,  the  hitter  figure  being  equivalent  to  about  1 1/.  per 
milliuu  ^alh)ns. 

In  addition  it  may  be  noted  that  Siemens  and  Halske 
have  recently  pateutid  a  method  of  clearing  turbid  water 
by  the  cond)ined  action  of  ozone  and  ircu. 

XI\.~PAPER,  PASTEBOAIiD.Etc. 

Hand  sunE  Printing  Papkr  :  Ccstoms  Decision 

(United  States). 

Bd.  of  Trade  J.,  March  6,  1902. 

lliind-mudc  printing   paper    is    dutiable    as    hand- made 

paper,  under  par.  401    of  the   Tariff,  and    not  as  printing 

paper,  under  par.  3^6. 

I'KI.N-TISG    I'.IPER    IN    CaXADA. 

Bd.  of  Trade  J.,  March  13,  1902. 

The  Official  Gazette  contains  an  Order  in  Council,  dated 
nth  Feb,  1902,  reducing,  under  the  provisions  of  sub- 
section 3  of  section  18  of"  The  Customs  Tariff,  1897,"  the 
Customs  import  duty  on  news  printing  paper  in  sheets  and 
rolls,  including  all  piinting  paper  valued  at  not  more  than 
2'  cents  per  lb.,  from  25  per  ceut.  nrf  val.  to  15  percent. 
ad  val. 

[Note.  -If  the  "  printing  paper"  so  imported  enioys  the 
benefits  of  the  British  Preferential  Tarilf  Act,  a '  further 
reduction  of  one-third  of  the  duty  is  allowed.] 

XX.— FINE  CHEMICALS,  Etc. 
ExpoET  Of  Tartaric  Material  from  Italy  from 
October  1,  1900,  to  September  30,  1901. 
Foreign  Office  Annual  Series,  No.  2744. 


Articles. 


1.  Ualf    reBned 
tartar. 


2.  Vinaccia 

argols. 

3.  Crude  argols 


4.  \\inc  lees 


To 


Quantity.  Total.'  Talue. 


United  States 

United  Kingdom  .... 

German.v 

France 

Austria-Hungary,  &c. 

United  States  

ITnitert  Kingdom  .... 
Austria- Hungar.y,  &c. 


Tons. 
5 
154 
.•S23 
121 
244 

755 

200 

1,372 


United  States I  1,637 

United  Kingdom  ....  I  27 

German.v |  185 

Austria-Hungary,  &c.  I  3G1 

United  Slates 

Austria-Hungary,  &c. 


183 
1,616 


Total  , 


Tons.' 


847  ,    411,000 


2.327    123,000 


from  Palermo.    For  the  manufacturer  of  citric  acid,  citrat, 

of  hme  possesses  the  following  advantages  over  the  con 

centrated  lime  juice.     It  can  be  stored  without  loss,  white 

3u.ce  >s   liable   to  leak  from. the  casks,  the   first  stac^eo 

the   manufaeture  of  the  acid   has   been   already  complet^ 

and   there  will  consequently  be  a   considerable  economy  o 

space   and  of   labour;  the  citrate  is  purer  than  the  con- 

centrated   juice,  and    the   crude   citric   acid   first   obtained 

therefore  needs  less  refining,  which  means  a  further  savim 

both  ot  labour  and  material.     In   view  of  these  facts   it  S 

highly    probable    that   well-prepared   citrate   ot    lime   wil 

supersede  concentrated  lime  juice  as  the  raw  material  foi 

the  manufacture  of  citric  acid.     The  market  value  of  citrate 

of   hme  IS  now  about  the  same  as  that  of  the  concentrated 

juice,  and  it  is  probable  that,  for  West  Indian  producers,  ai 

matters  >taud  at  present,  citrate  will  prove  more  expensive 

in   preparation   than   concentrated    juice,   as    the   cost   ol 

erecting  steam-heating  apparatus  and  drying  chambers,  and 

of  imporling  and  transporting  lime  or  chalk  will  more  than 

counterbalance  the  saving  ot  fuel,  the  reduction  in  cost  of 

packages,   and   the   saving  of  the   acid    destroyed   in    the 

process    of    concentration.      It    must   be    borne   in    mind. 

however,  that   the  production  of  citrate   is   making  steady 

headway  m  Italy  and  .Sicily,  the  principal  sources  of  suppl/, 

and  It  is  highly  probable   that  when  citrate  of  uniform  and 

dependable  quality   comes  steaoily  on   the   market,  it   will 

begin  to  command   higher  prices  than  concentrated   juice 

The  exports  of  citrate  of   lime   and  of  concentrated  lime 

|uice    from    .Messina  and    Catania    have    recently   been    as 

follows  : —  •' 

l\'e.  1, 1809,  to  Sept.  30, 1900 :—  pip^s 

Cencentrated  juice 1  071 

Citrate  of  liinc,  fiSSJ  tons,  equivalent  to  . . .  ] ! !    j'oss 


Total  . 


S,73ii 

Den.  1,  1900,  to  Sept.  30,  1901  :—  Pipg,, 

Concentrated  juice jj.j 

Citrate  of  lime,  5905  tons j  r^j 


Total 


2.5  IS 
—A.  S. 


2.210 

1,804 
7,1SS 


94,Wlll 

26,000 



292,000 


Dentists' CEME.NT:  Customs  Decision  (United  States). 
Bd.  of  Tra'le  J.,  March  6,  1902. 

"  Formagen,"  consisting  of  two  separate  compounds  one 
a  powder,  and  the  other  a  mixture  of  formaldehyde,  oil  of 
cloves,  and  creosote,  designed  to  be  used  together,  and 
known  commercially  as  "  dtntists'  cement,"  is  dutiable  at 
the  rate  of  20  per  cent,  ad  vat.,  under  par.  89  of  the  Tariff, 
as  •■  other  cement." 

A  compound  of  formaldehyde,  oil  of  cloves,  and  creosote 
intended  for  use  as  an  ingredient  in  "dentists  cemeni,"  and 
also  serving  as  an  antiseptic,  is,  if  separately  imported, 
dutiable,  under  par.  CS,  as  a  non-alcoholic  medicinal  prepara- 
tion, at  the  rate  of  25  per  cent,  ad  val. 

Citrate  of  Lime  and  Concentrated  Lime  Juice 

IN  the  West  Indies. 

i:  ir«//.s.      }\-cst  Indian  Bull.,  2,  [4],  303—318. 

The  author  discusses  the  advantages  of  citrate  of  lime  over 

eonceiilrated  linie  juice  as  a  material  for  export,  and  states 

that  the  former  has  entirely  superseded  the  latter  in  shipments 


Patent  li'sst. 


The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Speciflcstions  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
insp.iction  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


i 


I.— PLANT.  APPARATUS,  and  MACHINERY 
Applications. 
5433.    D.    Jacob    and    T.    Kirk,    jun.      An    improvea 
appliance  for  cleaning  or  removing  scile  from  boiler  tubes. 
March  5. 

5493.  V.  Kiaff't.  Improvements  in  or  relating  to  air  or 
gas  compressors.     March  5. 

5546.  A.  E.  Hulbert.  Improvements  in  connection  with 
lids    of    retort     mouthpieces     for    gas  -  producing    pij.es. 

6014.  P.  M.  Parouty  and  E.  Delbeude.     See  Class  X\'ll. 

6051.  J.  G.  Graham.     See  Class  VII. 

6285.  O.  LSffler.     An  improvement  in  filters.    March  1 1. 

G')62.  _J.  M.  Adam.  Improvemeats  in  and  relatim'  t> 
centrifugal  separating  apparatus.     March  15.  ^ 

63S0.  A.  Merckx.  An  improved  device  for  the  druiiK  of 
centril'ugal  separators.     Complete  Specification.     March  15. 

Complete  Specifications  Accepted.* 
1901. 
5509.  R.  A.xer.     Drying  kilns.     .March  12. 
7186.  S.  C.  Early.     Refrigerating  apparatus.    .March  12. 
26,667.  H.  Duncan,  K    U.  Sherriff,  and  The  Gold  Reco- 
very from  Slimes  .Syndicate,  Ltd.     Apparatus  for  separating 
liquids  from  solids.     March  12. 


March  :il,  1902.] 


PATENT  LIST. 
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1902. 

312.  ('.  .\.  Mult  and  O.  W.HnIt.  Centrifugal  apparatus. 
Jarcli  12. 

728.  W.  Ingham  and  B.  Langton.  Bottom  for  Hoffmann 
iln.     March  19. 

940.  C.  W.  Vollmann.     Freezing  apparatus.     March  19. 

2113.  \V.  Kronheim.  Constructiiin  of  drying  apparatus, 
larch  19. 

II.— FUEL,  GAS,  AND  LIGHT 
Applications. 

5260.  W.  T.  Stainton.  The  application  of  oxygen  gas  O. 
)r  ventilating  purposes.      March  3. 

5326.  G.  .T.  Stock   and   A.   Putnam.     The   treatment   of 
ises  for  furnace  combustion.     Murch  4. 
5424.  P.  Gilgan.     Improvements   in   automatic  acetylene 
IS  generators.     JIarch  4. 

5905.  E.  Springborn.     Improvements  in  and  relating  to 
le  manufacture  of  peat  fuel.     March  10. 
5912.   W.M.Simpson,     fmprovements  in  Bunsen  burners 
r  use  with  liquid  fuel.     March  1 1. 

5954.  T.  H.  L'^wis.  Improvements  in  carbide  of  calcium 
irtridges.     March  11. 

6153.  E.    K.   Carmichael    and    C.    A.    S.ahlstrom.     The 
jatment  of  peat  fi>r  the  production   of  fuel,  and  utilisation 
'the  bye-products  obtained.     March  13. 
6167.  F.  McNamee.     Improvements  in  artificial  fuel  and 
e  like.     March  13. 

6178.  W.  A.  Sims.— From  F.  L.  H.  Sims,  Canada.  The 
:he  acetylene  gas  machine.     March  13. 

6179.  C.  J.  Sutton  and  J.  Rudd.  Improvem'»nts  in  or 
lating  to  apparatus  for  preventing  shock  to  incandescent 
js  mantles.     March  13. 

6200.  .1.  Fielding.  Iiuprovements  in  gas  producers, 
arch  13. 

6221.  Jean  Baptiste  Macquet.  An  improved  acetylene 
nerator.  Complete  Specification.  Filed  March  13.  Date 
plied  for  Sept.  13,  1901,  being  date  of  application  in 
■ance. 

6291.  C.  F.  Brodin  and  H.  A.  Schepeler.  Improved 
vice  for  feeding  acetylene  gas  generators.  Complete 
jecification.     March  14. 

6314.  Falk.Stadelmaun,  andCo.,  Ltd.  From  A.  Barella, 
jrmany.  Improvements  in  the  manufacture  of  incan- 
scent  mantles.     March  14. 

Complete  Specifications  Accepted. 
1901. 

4707.  W.    K.    L.    Dickson.     Incandescent    gas   mantles. 

arch  12. 

482S.  E.    A.    Le   Sueur.       Process    iiud     apparatus    for 

parating  fluids  rich  in  oxygen  from  air.     March  12. 

4830.  A.    E.    Tucker   and   C.   Cory.      Manufacture    of 

lificialfuel.     March  12. 

7715.   W.  P.  Thompson.     Obtaining  and  utilising  hydro- 

rburetted  air,  and  apparatus  therefor.     .March  19. 

34  49.   L.  Mond.     Gas  producers.     March  12. 

9733.  W.    K.    Dickson.     Mantles    for   incandescent   gas 

hting.     March  12. 

24.21?.  .1.   L.  Muller  and   J.  Bonnet.     Machines  for  the 

mufacture  of  mantles  employed  in  incandescent  lightinL'. 

irch  12. 

26,103.   W.    T.   Lancaster.      Inclined   retorts  of  gas-pro- 

cers.     March  19. 

26,330.  B.   J.    B.   Mills.— From   J.    R.    T.aylor,     United 

tes.     Process  and  apparatus  for  generating  producer  gas. 

iTch  19. 

1902. 

>1.  I).    H.   Bayldon  and  H.  E.  Morriss.     Generators  of 
i  from  petroleum  or  paraffin   oil,  and  means  for  ccmsum- 
;  same  for  heating  purposes.     March  12. 
184.    S.     Pergeline.      Manufacture    of    smokeless    coal 
oks.     March  12. 


2851.  G.    V.    Foster  and   K.   F.  Mackusick.     Acetylene 
gas  generators.     March  12. 

III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  PETROLEUM. 
Application. 

5482.  .\.  B.  F.  Ludwig.  Process  and  apparatus  for 
melting  coal.     March  5. 

IV.— COLOURING  MATTERS  and  DYESTUFFS. 
Applications. 

5377.  O.  Imray. — From  Farbwerke  vormals  Meister, 
Lucius  und  Bruning,  Germany.  Improved  process  for 
reducing  indigo.     March  3. 

5638.  I.  Levinstein,  J.  L.  Rose,  and  Levinstein,  Ltd. 
Manufacture  of  new  dis-azo  dyestuffs  for  wool.       March  7. 

5895.  O.  Imray.— From  The  Society  of  Chemical  Industry 
in  Basle,  Switzerland.  Manufacture  of  substantive  azo- 
dyestuffs.     Complete  Specification.     March  10. 

7194.  J.  Y.  Johnson.- -From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Manufacture  and  production  of 
eoloui-ing  matters  of  the  anthracene  series.     March  12. 

Complete  Specifications  Accepted. 
1901. 
8924.   H.  E.  Newton.— From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.     .Manufacture  and  production 
of  anthracene  derivatives.     March  19. 

12,578.  T.  R.  Shillito.— From  The  Aniline  Colour  and 
Extract  Works,  formerly  J.  R.  (Jeigy,  Switzerland.  New 
sulpho  acids  and  sulphur  dyestuffs.     March  12. 

v.— PREPARING.  BLEACHING,  DYEING, 

PRINTING,  AND  FINISHING  TEXTILES,  YARNS, 

AND  FIBRES. 

Applications. 

5508.  P.  P.  Faure.  Improved  method  of  and  apparatus 
for  decorticating  ramie  and  other  textile  plants  and  leaves. 
Complete  Specification.  Filed  March  5.  Date  applied  for 
Oct.  17,  1901,  being  date  of  application  in  France. 

5921.  F.  Milan.  Improved  machine  for  dyeing,  mor- 
danting, scouring  or  washing  off  and  drying  or  extracting 
moisture  or  superfiuous  liquor  from  hair  or  skin  mats,  rues, 
and  analogous  skin,  hair,  or  pile  goods.     March  11. 

6322.  W.  H.  Perkin,  Junior,  and  Wbipp  Bros,  and  Tod, 
Ltd.  Improvements  in  the  treatment  of  raw  cotton  and' 
cotton  goods,  to  reduce  the  inflammability  thereof.  March  14. 

6323.  W.  II.  Perkin,  Juuior,  and  Wbipp  Bros,  and  Tod, 
Ltd.  Improvements  in  the  treatment  of  raw  cotton  and 
cotton  goods,  to  reduce  the  inflammabilitv  thereof.  March  14. 

6421.  W.  H.  Perkin,  Junior,  and  Wbipp  Bros,  and  Tnd, 
Ltd.  Improvements  in  the  treatment  of  raw  ctton  and' 
cotton  goods  to  reduce  the  inflammability  thereof.  March  1 5. 

Complete  Specifications  Accepted. 
1901. 

5076.  J.  E.  Bousfield,  of  the  Firm  of  G.  F.  Redferu  and 
Co.—From  La  Societc  Anonyme  de  Produits  Chimiques 
de  Droogenbosch,  Belgium.  Treatment  of  nitrocellulose  to 
be  used  lor  the  manufacture  of  lustrous  yarns.     March  12. 

4441.  J.  A.  Sackville.  Apparatus  for  use  in  the 
bleaching,  dyeing,  drying,  and  like  treatment  of  textile 
fabrics,  especially  fabrics  having  a  pile.     March  12. 

5326.  F.  Moll  and  M.  Dickhuth.  Washing  and  bleachino- 
processes.     March  19.  ° 

5655.  F.  T.  Konitzer.  Centrifugal  machines  for  dyeino- 
purposes.     March  12.  " 

13,375.  ().  Imray. — From  The  Firm  of  C.  Roesch  et 
Cie.,  Germany.  Apparatus  for  bleaching,  dyeing,  washintr, 
and  otherwise  treating  fibres,  filaments,  and  woven  fabrics' 
by  means  of  circulating  liquids.     March  12. 

18,561.   H.Ryder.     Manilla  rope.     March  19. 
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20,401.  A.  Barradough  and  H.  BarracIoua;h.  Manufac- 
ture of  textile  fabrics.     March  19. 

2(),153.  0.  Imray. — From  the  Firm  of  C  Koesch  et 
Cie.,  Germany.  Apparatus  for  treating  fibres,  fabrics,  or 
the  like  with  bleaching,  dyeing,  or  like  liquors.     March  12. 

VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

.5371.  A.  H.  Goa^\'in,  J.  Dougall,  and  F.  A.  Keil.  A  new 
or  improved  app.iratus  for  the  extraction  of  the  cyanogen 
group  contained  in  the  spent  or  waste  gases  given  off  in  the 
saturator  in  the  process  of  manufacturing  sulphate  of 
ammonia.     March  4. 

5559.  J.  O.  O'Brien.  From  L.  Palestini,  Italy.  Process 
for  the  chemical  treatment  of  leucite  and  material  containing 
the  same.     March  6. 

6051.  J.  G.  Graham.  Improvements  in  apparatus  for 
breaking  up,  mixing,  and  condensing  gases  in  the  manu- 
facture of  acids,  especially  sulphuric  acid.     March  12. 

6132.  W.  L.  Wise.— From  C.  H.  Honan,  Norway. 
Improvements  in  the  treatmeut  of  silicates  of  alumina. 
March  12. 

6145.  E.  Naumann.  Treatmeut  of  natural  soda  for 
rendering  possible  the  production  of  sodium  carbonate 
from  the  same,  entirely  free  from  the  discolouring  sub- 
stances contained  in  the  raw  material.  Complete  Specifi- 
cation.    March  12. 

6169.  F.  Winkler,  Process  for  the  production  of  fine 
soda.     March  13. 

6259.  W.  Garroway.  Improvements  in  the  manufacture 
of  sulphuric  acid.     March  14. 

CoMPLBTK  Specifications  Accepted. 
1901. 

7932.  J.  Hargreaves.  Treating  and  obtaining  metallic 
chlorides  and  oxides.     March  19. 

8257.  G.  W.  Johnson. — From  The  Stassfurter  Chemisehe 
Fabiik  vormals  Vorster  und  Griincberg,  Germany.  Puiifi- 
cation  of  potassium  cyanide.     March  12. 

1902. 

2260.  C.  M.  Hall.     Manufacture  of  alumina.     March  19. 
2379.  A.  Zanner.     Apparatus  for  concentrating  sulphuric 
acid.    March  12. 

VIII.— GLASS,  POTTERY,  and  ENAMELS. 
Applications. 

5242.  R.Zsigmondy.  A  process  for  produciug  pure  gold- 
ruby  glass  for  pressed,  blown,  and  moulded  glasswares. 
March  3. 

6228.  L.  Rembaux.  Improvements  in  or  connected 
with  tables  for  the  manufacture  of  plate  or  sheet  glass. 
Complete  Specification.     March  13. 

6381.  E.  de  France.  An  improved  kiln  for  firing  ceramic 
ware.     March  15. 

IX.— BUILDING  MATERIALS,  CLAYS,  MOKTARS, 
AND  CEMENTS. 

Applications. 

5392.  J.  H.  McLean.  Improvements  in  the  production  of 
artifical  blocks  and  slabs.     March  4. 

5710.  O.  H.  Anderson.  Improvements  in  the  manufac- 
ture of  artificial  stone  or  brick  ami  the  preparation  of  lime 
therefor.     March  7. 

5835.  T.  Ryan.  Improvements  in  and  appertaining  to 
the  manufacture  of  materials  for  asphaltic  pavements  and 
the  like.     March  10. 

5898.  II.  Schon  and  B.  Krieger.  Improvements  in  con- 
nection with  the  manufacture  of  artificial  stone.     March  10. 

6032.  A.  Bremer.  Improvements  in  fireproof  ceilings 
or  floors.     Complete  Specification.     March  11. 

6127.  E.  Dubois  and  O.  Chatel.  Artificial  marble. 
March  12. 


6368.  A.  Speck.  Improvement  in  asphalt  plate  paving. 
March  15. 

6378.  G.  P.  Wallis.  Improvements  in  steaming  chambers 
for  the  production  of  artificial  stone  and  the  like.  March  15. 

640C.  G.F.  Thomson.  Improvements  in  the  manufacture 
of  artificial  stone  and  in  apparatus  therefor.     Marcli  15. 


Complete  Specifications  Accepted. 
1901. 
Lime,    cement,    and    like 


Isserliss. 


kilos. 


Apparatus  for  the  manufacture  of 
Production   of   imitations   of   stone. 


6623.     I 
March  19. 

6800.  G.  Butchard 
cement.     March  19. 

8356.    G.    Weber. 
March  19. 

10,857.  A.  M.  Clark.— From  The  Firm  of  Fellner  and 
Ziegler,  Germany.  Apparatus  for  the  manufacture  <j 
cemeut  and  the  like.     March  19. 

12,272.  H.  H.  Lake.— From  The  Firm  of  Fried,  Krupp, 
and  Grusonwerk,  Germany.  Manufacture  of  artificial  stone 
blocks,  slabs,  aud  the  like.     March  12. 

18,163.  W.  Schwarz.  Machine  for  preparing  materials 
for  the  manufacture  of  artificial  st{>ne.     March  12. 

23,239.  C.  Heap  and  T.  Oddy.     Manufacture  of  PortlaQi 
slag  cement  and  hydraulic  lime.     March  19. 


the  concentratioBi 


X.— METALLURGY. 
Applications. 

5473.  H.  R.  Angel.     Improvements 
of  zinc  from  slags  and  ores.     March  5. 

5487.  D.  Guillod.     Improvements  in  or   relaiiug  to  th 
treatment  of  sulphide  ores.     March  5. 

5506.  B.Debey.    Improvements  in  hardening,  tempering 
or  toughening  iron  and  steel.     March  5. 

5525.  H.  K.  Beringer.     A  process   for  the  treatment 
residue  and  low  grade  ores  containing  copper,  tin,  and  otha 
metals.     March  5. 

5604.  R.  A.  Hadfield.     Improvements  in  the  toughening 
of  manganese  steel.     March  6. 

5796.  W.  White,  jun.     Improvements  in  the  manufactu^ 
of  steel.     Complete  Specification.     March  8. 

5860.  W.  Galbraith.     Improvements  in  the  manufactuil 
of  steel.     March  ID. 

6095.  C.   Wilmotte   and   M.  Goddyii.     Improvements 
the  manufacture  of  iron  and  steel.     Complete  Specificatio 
March  12. 

6310.  W.  P.  Thompson.— From  T.  Ulke,   Canada.     In 
provements  in  the  refining  of  composite  metals.     Completd 
Specification.     March  14. 

Complete  Specifications  Accepted. 
1900. 
21,623.  H.  W.  Wallis.     Treatment  of  ores.     March  12 

1901. 

6090.  R.  A.  Hadfield.    Manufacture  of  Steel.    March  19. 
26,667.   H.  Duncan,  R.  R.  Sheriff,  and  the  Gold  Recovery 
from  Slimes  Syndicate,  Ltd.     See  Class  I. 
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1902. 

898.  T.  Stapf.     Blastfurnaces.     12  March. 

1003.  L.  Lincoln,  D.  B.  Lincoln,  and  C.  S.  Gooding. 
Process  of  and  ap))aratus  for  drawing  off  molten  metal  from 
cupolas,  blast  furnaces,  and  the  like.     March  19. 

2115.  G.  Kolb.  Composition  for  hardening  steelj 
March  19. 


XL— ELECTRO-CHEMISTRY  and  ELECTRO 
METALLURGY. 
Applications. 

366.    J.  E.  G.  Merau.    Improvements  relating  to  electric 
accumulators.     Complete  Specification.     Marcli  4. 
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.laH"*.  The  Calico  Printers'  Associalion,  Ltd.,  and  \V. 
:C'otsworth.  Improvements  in  apparatus  for  the  electro- 
I  deposition  of  metals.     March  6. 

5715.  P.  A.  Guye.  Improvements  relating  to  electrolytic 
cells.     March  7. 

C304.  Accumulator  Industries,  Ltd.,  and  J.  J.  H.  Hunte. 
Improvements  in  and  relating  to  the  manufacture  of  electric 
accumulator  plates.     March   14. 

Complete  Specifications  Accepted. 
1901. 

,j26.5.  J.  F.  Webb  and  J.  E.  Lilley  and  J.  Chapman. 
Recovery  of  precious  metals  by  electrolysis.     March  12. 

9187.  C.  P.  Elieson  and  V.  de  Bobinsky.  Electrical 
accumulators.     March  12. 


XII.— FATS,  OILS.  AND  SOAP. 

COMPLETK   SPECIPICATIONS    ACCEPTED. 
1901. 

9039.  J.  Hogarth.     See  Class  XVIII.  A. 

1902. 

1430.  A.  J.  Boult. — From  L.  B.  Lehmann,  Germany. 
Apparatus  for  use  in  the  manufacture  or  treatment  of  soap 
or  other  plastic  composition.     March  12. 

XIll.— PAINTS,  PIGMENTS,  VARNISHES, 
KESINS,  INDIA-RUBBEK.  Etc. 
Applications. 

5357.  S.  J.  von  liomocki.  Improvements  in  and  relating 
to  the  devulcanisation  of  india-rubber.     March  4. 

5402.  E.  H.  Strange,  E.  Graham,  and  E.  R.  Burrell. 
Improvements  in  the  m.inufacture  of  varnishes.     M.arch  4. 

5403.  E.  H.  Stran<;e,  E.  Graham,  and  E.  R.  Burrell. 
Improvements  in    the  mauuf.acture  of  varnishes.     Mai'ch  4. 

5404.  E.  H.  Strange,  E,  Graham,  and  E.  R.  Burrell. 
Improvements  in  the  manufacture  of  varnishes.     March  4. 

5637.  C.  J.  Charlier.  Improvements  in  the  manufacture 
of  lead  pigments  and  lead  or  other  metallic  compounds  and 
in  apparatus  therefor,  also  suitable  for  aerating  or  saturating 
liquids  with  gases.     March  7. 

5787.  J.  H.  W.  Stringfellow.  Improved  varnish  for 
metals  and  similar  materials.     March  8. 

CoupLETE  Specifications  Accepted. 
1901. 

4702.  E.  Hecht  and  G.  Pouleuc.  Process  for  the  manu- 
facture of  lacquers  and  \aruishes.     March  12. 

4803.  O.  F.  J.  Duwez.  Process  for  the  devulcani-ation 
of  india-rubber.     March  12. 

9920.  .1.  Thame  and  The  Soutli-AVestern  Rubber  Com- 
pany, Ltd.     Treatment  of  crude  rubber.     March  19. 

21,914.  T.  A.  Cunningham.  New  protective  composition 
paint.     March  19. 

24,590.  A.  Gentzsch.  Manufacture  of  a  substitute  for 
gutta-percha.     March  19. 

XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Application. 

5470.  C.  Dreher.  Improved  process  for  producing  fast 
colours  upon  leather  by  the  employment  of  titanium  salts 
and  mordant  colours.     March  5. 

Complete  Specii'ication  Accepted. 

1901. 

26,261.  T.  C.  Fawley.  Method  of  and  means  for  pre- 
paring and  tanning  hides  and  the  like,  applicable  also  to 
dyeing  and  analogous  purposes.     March  19. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 

5303.  M.  Henius.  Improvements  in  or  relating  to 
brewing.     March  3. 

5794.  E.  Gillaume.  Improvements  in  processes  for 
purifying  phlegms,  wines,  fermented  wort,  and  dilute 
alcoholic  liquids  generally  and  apparatus  thereof.     March  8. 

6014.  P.  M.  Parouty  and  K.  Uelbende.  Improvements  in 
distilling  apparatus.     March  11. 

Complete  Specifications  Accepted. 
1901. 

4943.  H.  A.  Hobson  and  The  Concentrated  Beer 
Company,  Ltd.     Brewing.     March   19. 

7131.  L.  Briant,  The  Conversion  Company  (Billing's 
Machinery  and  Process),  Ltd.,  and  H.  C.  Rigaud. 
Manufacture  of  beer.     March  12. 

9357.  F.  G.  Riley.  Mash  tuns  for  brewing  purposes  and 
boiling  liquids  by  steam.     March  19. 


XVIII.— FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 

Applications. 

A. — Foods. 

6.303.  W.  McDonnell.  Improvement  in  edible  com- 
pounds of  the  nature  of  butter.     March  14. 

6305.  G.  Eichelbaum.  Improvements  in  and  relating  to 
meat  extracts.     March  14. 

B. — Sanitation ;    Water  Purification. 

52C0.  W.  T.  Stainton.     See  Class  II. 

5847.  T.  Melvin  and  J.  H.  Muir.  Improved  automatic 
alternating  valves  and  valve  gear  for  the  bacteriological 
treatment  of  sewage  or  other  liquid  refuse.  Complete 
Specification.     March  10. 

6021.  R.  England.  A  method  of  treating  sewage  sludge 
for  the  production  of  manure.     March  11. 

C. — Disinfectants. 

5238.  T.  Unsworth  and  J.  P.  Miller.  Improvements  in 
disinfecting  and  deodorising  compositions,  and  in  their 
application.     March  3. 

5360.  R.  H.  Page.  Improvements  in  antiseptic  com- 
pounds, and  methods  of  producing  the  same.  Complete 
Specification.     March  4. 

Complete  Specifications  Accepted. 

A. — Foods. 

1901. 

3043.  P.  G.  Richter.  Preserved  food  products,  and 
process  of  preparing  same.     Feb.  12. 

9039.  .T.  Hogarth.  Treatment  of  alimentary  substances 
and  beverages,  oils,  and  other  oxidisable  materials. 
March  19. 

9648.  A.  E.  Cressall.     Food  preparations.      March  19. 

1902. 

648.  J.  Sutter-Collin.  Processes  of  preparing  condensed 
milk.     March  19. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Application. 

5870.  R.  C.  Wild.  Improvements  in  the  treatment  of 
vellum,  parchment,  vegetable  parchment,  and  similar  ma- 
terials.    March  10. 
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COMPLETK   SpEOIPICATIONS    AcCE£XED. 

1901. 

8063.  A.  Browne. — From  J.  B.  G.  Bonnaud,  Belgium. 
Treatment  of  nitro-cellulose  for  various  useful  purposes. 
March  12. 

11,453.  H.  H.  Lake.— From  F.  B.  How,  United  States. 
Apparatus  for  making  carbon  paper.     March  12. 

XX. -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  AND  EXTRACTS. 

Applications. 

.•JSgS.  K.  A.  F.  Lingner.  Manufacture  of  and  relating  to 
a  menthol  derivative.  Complete  Specification.  Filed 
March  3.  Dated  applied  for,  March  8,  1901,  being  date  of 
application  in  Belgium. 

6065.  S.  A.  Jackson  and  A.  J.  Pennington.  Improve- 
ments in  the  process  of  manufacturing  or  purifying 
saccharine.     March  12. 


XXI.— PHOTOGBAPHY. 

Application. 

5884.  H.  Perrin.  Improvement  in  processes  for  pro- 
ducing enamelled  polychrome  photographs  and  artistic 
stained  glass  and  other  like  decorations.     March  10. 


XXn.— EXPLOSIVES,  MATCHES,  Etc. 

CoMPLETK  Specifications  Accepted. 

1901. 

10,994.  A.  J.  Boult.  —  From  F.  Safstrom,  Sweden. 
Ignition  composition  for  matches.     March  19. 

1902. 

1074.  A.  Purgotti  and  L.  Purgotti.  Process  for  manu- 
facturing non-poisonous  mixtures  for  matches  of  every 
description,  ignitable  on  any  surface.     March  12. 
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^Otl'tfSt, 


SPIRIT  (ALCOHOL),  DUTY-FREE. 

The  queslion  of  concessions  in  regard  to  the  use  of 
spirit  (alcohol)  having  become  pressing,  the  Council 
■Hould  be  obliged  if  those  member.s  vlio  are  interested 
in  industries,  in  which  partially  or  wholly  duty-free  spirit 
■would  be  of  advantage,  would  inform  the  Secretary  in 
what  way  the  power  to  use  spirit  duty-free  tor  manu- 
facturing purposes  would  affect  their  industries,  giving,  as 
far  as  possible,  actual  instances  and  tigures  : — 

1.  As  facilitating  present  processes  (crystallising,  &c.). 

2.  As  rendering  possible  the  manufacture,  in  Great 
Britain,  of  products  which  the  duty  has  hitherto  prevented. 

3.  As  affecting  the  jiosition  of  British  manufactures  in 
regard  to  foreign  competition. 

4.  As  to  the  branches  of  industry  which  the  duly  on 
alcohol  has  crippled  or  destroyed. 


THE  JOURNAL  OF  THE  SOCIETY. 

lu  order  that  members  may  be  supplied  with  information 
at  as  early  a  date  as  possible,  the  Journal  is  now  issued 
twice  a  month,  and  contains  abstracts  of  French  and 
American,  as  well  as  British,  patents. 


year ;  except  that  any  Member  may  pay  a  life  composition 
fee  of  Twenty  Pounds  in  lieu  of  an  annual  subscription.  He 
shall  also  pay,  on  receipt  of  notice  of  election,  an  entrance 
fee  of  Oue  Guinea  in  addition  to  his  first  year's  subscription  • 
except  that  should  a  Member  who  has  paid  an  entrance  fee 
resign  aud  subsequently  seek  re-election  the  Council  may 
dispense  with  a  fuither  entrance  fee. 


MEiVIBERS  AND  THEIR  CONTRIBUTIONS. 

Every  Candidate  for  admission  as  a  Member  of  the 
Society  must  be  proposed  according  to  the  form  set  out  in 
Rule  26.  He  must  be  proposed  by  one  or  more  Members 
to  whom  he  is  known  personally.  The  proposal  form  must 
be  sent  duly  signed  to  the  General  Secretary,  who  shall  laj' 
the  same  before  the  Council  at  its  next  Meeting.  If  the 
majority  of  the  Members  of  Council  present  are  in  favour 
of  his  election,  the  Candidate  shall  be  declared  duly  elected, 
■  and  his  name  shall  be  entered  in  the  Register  of  the  Society. 
At  whatever  period  of  the  year  a  new  Member  may  be 
elected,  he  shall  be  required  (unless  the  Council  shall  deter- 
mine otherwise)  to  pay  his  subscription  for  that  year ; 
having  done  which  he  shall  be  entitled  to  receive  all  the 
numbers  of  the  Society's  Journal  for  that  year. 

The  Nomination  Paper  must  take  the  following  form,  and 
may  be  obtained  from  the  General  Secretary,  or  from  any 
of  the  Secretaries  of  Local  Sections  : — 

The  Society  of  Chemical  Industrt. 

We-t  the  undersigned  Members  of  the  Society  of  Chemical  Industry, 
hereby  propose 

{Candidate's  Name  in  full) 

as  a  fit  and  proper  person  to  become  a  Member  of  the  Society, 

For     Names     only    of\ 

Members  recommend-  > 

ing  the  Candidate.       ) 

And  /,  the  said  Candidate  for  Membership,  hereby  declare  that  if 
elected  I  will  do  my  best  to  stipport  the  Society,  and  vill  observe 
its  Bye-laws. 

Signature  of  Candidate 

Address  to  which  the  Candidate^ 

wishes  the  Society's  publications  f '• 

to  be  sent,  and  which  is  to  be  C 

entered  in  the  Society's  Register. ) 

Profession  or  Business  Oceupation 

Date 

(Ex-tractfrom  Bye-laws -Rules  27,  29,  and  30.) 
Each    Member    shall    pay  an    annual    subscription    of 
Tiventy-five  Shillings,  due   on  the  First  of  January  in  each 


COMMUNICATIONS. 

Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  43  of  the  Bye-laws  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  Bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 


ARSENIC. 


The  Joint  Committees  of  the  Societies  of  Chemical 
Industry  and  Public  Analysts  have  now  submitted  theii 
report,  prescribing  a  method  for  dealing  with  the  various 
substances  which  might  contain  Arsenic,  and  the  report  has 
been  accepted  by  the  Council. 

Copies  of  this,  together  with  the  papers,  discussions,  and 
abstracts  which  appeared  in  the  .Journal  in  1901,  and  other 
extracts,  may  be  obtained   from  Messrs.  Eyre  and  SpotJ 
woode,  price  Is.  per  copy,  or  \s.  \\d.  post  free. 


LIST  OF   SECTIONAL   COMMITTEES. 

In   future,  the   list  of  Sectional   Committees  will  appeur 
once  a  month  only,  in  the  second  number. 


ANNUAL   GENERAL   MEETING. 

]       The    Annual  General  Meeting  will  be  held  on  July  Otli. 

!    10th,  and  Uth   next  in   Liverpool.      Full    particulars   will 

appear  in  a  subsequent  issue. 

Cljangrs  of  satJtirrsjj. 


When  notifying  new  addresses,  members  are  requested  Ic 
write  them  distinctly,  and  state  whether  they  are  temporarv 
or  permanent.  Multiplication  of  addresses  is  also  to  bi 
avoided  as  tending  to  create  confusion.  When  sending 
subscriptions,  the  use  of  the  form  attached  to  the  applicatioi 
helps  in  the  veritication  of  addresses,  on  which  the  salt 
delivery  of  the  Journal  depends.  j 


[   Binney,    Harold,     l/o    Nassau    Street ;    Washington    Lifi 
I  Building,  141,  Broadnaj-,  New  York  City,  U.S.A. 

Carey,     Arthur,     1,0    Gateacre;     1,     Giassendale     Roail 
Cres.sington,  near  Liverpool. 

Goodchild,  W.  U.,  !/o  Crouch  End  ;  KImwood  Lodge,  Lodj 
Lane,  Finchley. 

Gray,  Dr.  Thos. ;  Journals  to  204,  George  Street,  Glasgow 
Sectional  copy  as  before. 

Holdeu,  A.  N.   (not  A.  A.)  ;  Journals  to  c/o  Hird  nan  ami 
Ilolden,  Ltd.,  Miles  Platting,  Manchester. 
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Huxley,  Jas.  H. ;  Journals  to  c/o  Vickers,  Son,  and  Maxim, 

Ltd.,  Kiver  Don  Works,  SheffieW. 
Jackson,  Alf.  Geo. :  Journals  to  George  Street,  Brisbane, 

Queensland,  Electro-chemical  Engineer. 
Job,  Kobt.,  1,0  Nortli   6th  Street;    109,  Windsor   Street, 

'Rfading,  Pa.,  U.S.A. 
Kellner,  Dr.  Wm.,  l/o  13;  135,  Victoria  Eoad,  Old  Charlton, 

Kent. 
Kirkpatrick,   S.    F.,    I/o    California ;    9fi,    Barrle    Street, 

Kingston,  <.)nt.,  Canada. 
Lazell,  E.  W.,  l/o    Stephen   Girard   Building;   1710,  South 

Penusjlvania  Square,  Philadelphia,  Pa.,  U.S.A. 
Levinstein,   Ivan ;    Journals    to   Hawkesmoor,    Fallowfield, 

Manchester. 
Little,  J.  G.,  l/o  London ;  Panulcillo,  Coquimbo,  Chile. 
Noyes,  Henry ;  subscriptions,  c/o  J.  C.  Lanyon  and  Sons, 

Gresham  House,  Old  Broad  Street,  K.C. ;  Journals   as 

before. 
Smith,  Francis  P.,  l/o  S-tn  Francisco;   119-121,  Elizabeth 

Street,  Xew  York  City,  U.S.A. 
Spoor,  J.  L.,  l/o  Graveseud;  Rede  Court,  Kochester,  Kent. 
Steel,   R.    Elliot ;    Journals    to    38,    East    Park    Parade, 

Northampton. 
Sutro,  H.  H.,  l/o  West  49th  Street ;  Shenuan  Square  Hotel, 

Broadway  and  71st  Street,  New  York  City,  U.S.A. 
Trantom,  Dr.  Wm.,  l/o  Hull ;  10,  Field  Koad,  New  Brighton, 

Cheshire. 
Wallan,   E.   C,   l/o    Long   Island   City  ;    646,   West   End 

Avenue,  New  York  City,  U.S.A. 
Weigall,    A.  K.,  l/o    Pahang ;    No.    70    C,    Settlement, 

I'okohama,  Japan. 
White,  A.   Dowler,  l/o  West  Drayton;  f.5,  Deodar  Koad, 

Putney,  S.W. 
Wingate,  Hamilton   M.,  1  o  New   Zealand  ;  retain   Journals 

until  further  notice. 


Cotterill,  Thos.,  The  Poplars,  West  Bromwich.     March  23. 

Canatiian  ^rrtion. 


Meeting  held  on  Thursday,  March  6lh,  1902. 


rROF.    W.    K.    LASG    IX    THE    CHAIR. 


ELECTROLYTIC  ilAN^UFAfTURE  OF  CAUSTIC 

SODA  AND  BLEACHING  POWDER  AT 

S.\ULT  STE.  MARIE,  ONTARIO. 

BY    B.    iu.    F.    RIIODIX. 

The  water  power  developed  at  Sault  Ste.  Marie,  where 
the  St.  ilary's  river  has  a  fall  of  19  ft.,  is  at  the  present 
moment  being  used  in  connection  with  the  operation  of  a 
great  many  industries,  of  which  the  electrolytic  manufac- 
ture of  caustic  soda  and  bleaching  ponder,  although  at 
present  the  smallest  one  actually  in  operation  at  Sault 
Ste.  Marie,  is  destined  to  become  au  important  factor 
amongst  the  indastries  of  Canada. 

As  is  well  known,  the  electrolytic  manufacture  of  caustic 
soda  and  bleaching  powder  is  carried  out  by  the  decompo- 
sition of  common  salt  by  means  of  the  electric  current. 
A  great  manv  different  processes  and  forms  of  apparatus 
are,  at  the  present  moment,  in  use,  and  it  seems  almost 
certain  that  the  electrolytic  production  of  these  com- 
modities will  in  time  supersede  the  chemical  manufacture 
of  them,  at  least  in  countries  where  water  power  exists  aud 
can  be  developed  cheaply. 


The  process  employed  at  Sault  Ste.  Starie  is  what  is 
known  as  a  mercury  cathode  process.  The  electrolytic 
cell  itself  is  a  circular  vessel  of  vitrified  earthenware,  of  a 
peculiar  design.  The  bottom  surface  of  this  cell  has  a 
number  of  depending  openings,  aud  the  top  surface  also 
has  openings  corresponding  to  those  on  the  bottom  surface. 
The  appearance  of  the  cell  resembles  that  of  a  wheel,  the 
openings  above  referred  to  corresponding  to  the  spaces 
between  the  spokes.  With  a  view  of  strengthening  the  resem- 
blance mentioned,  it  will  have  to  be  suppos^i'd  that  the  width 
of  the  spokes  of  a  wheel  be  equal  to  the  distance  between 
them.  The  anodes  consist  of  carbon  blocks,  which  fit  into 
the  openings  of  the  top  surface  of  the  electrolytic  cell. 
Into  these  carbon  blocks  there  are  fitted,  by  means  of  a 
screw  thread  combination,  a  number  of  carbon  rods,  which 
hang  downwards  into  the  openings  of  the  bottom  surface 
of  the  cell.  It  will  be  understood  that,  when  these  anodes 
are  placed  in  position,  the  top  surface  of  the  cell  is  closed 
and,  of  course,  made  tight  by  means  of  a  special  cement. 
Now  this  electrolytic  cell  is  suspended  inside  a  shallow 
cast-iron  dish,  the  diameter  of  which  is  5  ft.  The  bottom 
of  this  cast-iron  vessel  is  covered  with  a  layer  of  mercurj-, 
which  layer  of  mercury  seals  the  interior  of  the  electrolytic 
cell  from  the  annular  space  of  the  cast-iron  vessel 
surrounding  the  cell  itself.  The  cell  is  suspended  by 
means  of  a  vitrified  earthenware  pipe,  which  is  bolted  to  a 
circular  flange,  of  the  same  diameter  as  the  pipe,|in  the 
centre  of  the  top  surface  of  the  cell.  When  the  electrolytic 
cell  is  in  operation  it  is,  of  course,  filled  with  brine,  «hilst 
the  annular  space  of  the  cast-irou  vessel  is  filled  with 
water.  It  will  be  understood  that  the  mercury  on  the 
bottom  of  the  cast-iron  vessel  forms  a  seal  between  the 
brine  and  the  water,  and  prevents  communication  between 
these  liquids.  The  carbon  anodes  are  connected  up  to  a 
metallic  ring  contact,  which  is  connected  to  the  positive 
pole  of  a  dynamo,  whilst  the  east-iron  vessel  is  connected 
tu  the  negative  pole  of  the  dynamo.  When  the  current 
is  on,  the  electrolytic  cell  itself  is  being  rotated  inside  the 
cast-iron  vessel,  the  brine  is  being  decomposed,  the  chlorine 
going  off  at  the  surface  of  the  brine  through  the  pipe  by 
means  of  which  the  cell  is  suspended,  aud  the  sodium 
depositing  on'  the  mercury  inside  each  opening  of  the 
bottom  surface  of  the  cell.  The  mercury,  through  the 
rotation  of  the  cell,  and  through  the  depending  flanges 
dipping  into  it,  is  being  put  into  motion  towards  the 
periphery  of  the  east-iron  vessel,  which  motion  is  greatly 
accelerated  by  radial  libs  placed  on  the  bottom  of  the 
cast-iron  dish.  It  will  consequently  be  seen  that  the 
mercury,  after  having  received  a  certain  quantity  of  sodium, 
and  having  amalgamated  with  it  inside  the  openings  of  the 
electrolytic  cell  above  referred  to,  is  being  continuously 
thrown  out  into  the  annular  space  of  the  cast-irou  dish 
which  contains  water,  with  which  the  sodium  contained  in 
the  mercury  amalgam  reacts  into  sodium  hydrate  and 
hydrogen.  The  very  essence  of  a  mercury  cathode  cell  is 
to  remove  the  mercury  amalgam  from  the  actual  field  of 
decomposition  as  soou  as  it  is  formed,  afterwards  to  extract 
the  sodium  from  the  amalgam,  and  again  to  have  the  mercury 
ready  to  amalgamate  with  more  sodium. 

The  above  description  of  the  cell  in  use  at  Sault  Ste. 
Marie  clearly  shows  how  the  mercury  at  first  is  amalga- 
mated with  the  sodium,  and  is  afterwards  put  in  motion 
towards  the  combining  space,  where  the  sodium  hydrate  is 
formed.  When  the  mercury  amalgam  leaves  the  openings 
of  the  electrolytic  cell,  fresh  mercury  is  always  ready  to 
enter  the  actual  field  of  decomposition.  The  mercury 
amalgam,  on  its  journey  towards  the  annular  space,  is 
somewhat  lighter  than  pure  mercur}%  on  account  of  its 
contents  of  sodium,  and  consequently  remains  on  the 
surface  of  the  total  body  of  mercury  in  the  annular  space. 
As  the  sodium  is  being  extracted  from  the  amalgam,  the 
mercury  becomes  pure  and  sinks  to  the  bottom,  whilst 
fresh  amalgam  is  continuously  being  supplied  on  the 
surface.  The  mercury,  just  n-lieved  of  its  contents  of 
sodium  owing  to  the  motion  imparted  to  same,  travels 
towards  the  centre  of  the  cast-iron  vessel,  betweeu  the 
ribs  of  the  bottom  of  the  vessel,  and,  after  a  Uttle  while,  it 
is  again  amalgamated  with  sodium  iu  the  actual  field  of 
decomposition,  which,  iu  this  case,  is  constituted  by  the 
openmgs  of   the  bottom  surface  of  the   electrolytic   cell. 
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T;rrTr7a^~^J,J7irm  to  mustrate  the  mercury's   ''   raaae  possible  by  the  discovery  of  tbe  Acheron  graphitised 

„;.v  Vrthe   amalcam   convcver   in   tbe   cell,   i.e.,   its  carbon  electrode,  the  conductivity  of  which  is  four  times 

'"''f-    mnV  amal-'amadon    with  "  sodium,    its    continuous  as    great    as  that  of   ordinary   carbon,   and    also   by   the 

com.nuou,  ?^^    ^jj^  i,g  continuous  readiness  to  be  system   of  the    circulation    of    the    electrolyle   employed, 

pMn„   iii>  '      ^  j:„_  whereby  a  concentrated  solution   of  salt  always  is  present 

apam  amalgamated  with,  odium  iu  the  actual  lield  of  decomposition. 

With    a   view   of   making  J^^e      perat.on    of    the  cell  ^^^^^.^^  ^^  ^^^,v^  ^^^^^.^^  .^  electrolysed 

r  iTuB^fiem'ordLomp^osrri;/  r'-'-o^^^^^^     *'-  ^<'>--?  ^^^-^^  ^^-g-  -^^  p'— 

drawing  off  of  the  sodium   hydrate  solution  formed.     The  2NaCl     =     2Na     +     2C1 
latter  factor  is  a  very  simple  matter.     At  the  surface  of  the   1 
water  in  the  annular  space  of  the  cast-iron  vessel  there  1-   | 

a   draw-off   pipe.       When    the    sodium    hydrate   solution  If  the  mercurv  amalgam  were   not  imraediatelv  removed 

reaches  a  desired  strength,  the  draw-off  pipe    is    opened,  fro,,,  , he  actual'field  of  decomposition,   as  above  "described, 

and    the    sodium    hvdrate    solution    runs     out,   whilst    a  .^   recombination    of  final  products  or  secondarv  reactions 

corresponding  quantity  of  water  is  being  fed  in  through  a  ^.^^^^^^  ^,^^^^    .^^  ^^  follows  :  — 
supplv  pipe.     A  constant  supply  of  strong  brine  is  a  very 

difficult  matter,  and  of  utmost  importance  to  the  successful   .  2Na  +  2H2()  =  2Xa(JH  +  H;. 

working  of  an   electrolytic   process.     In  the  cell  employed  2NaOH  +  2C1  =  NaCK)  +  NaCl  +  H„(). 
at  Sault  Ste.  Marie,  there  i.s,  m  the  centre  of  .'ame,  provided 

a  cup  or  receptacle,  which  receives  the  incoming  electrolyte  jf    a    heated   electrolyte   he   used,  chlorate    is   formed, 

(concentrated  brine),  and  from   this  cup  the  electrolyte  is  Apart  from  losses,  which  would  be  caused  by  such  secondary 

conveved,   bv   means   of   suitably    arranged   ducts,   to    the  reactions,   there    would    be    great    danger    owing  .to   the 

bottom  of  the  openings   of  the  electrolytic  cell,  which  are  explosive  nature  of  a  inixl  are  of  chlorine  and  hydrogen.     It 

in  the  actual  field  of  decomposition.     The   cup  is   placed  js,   of   course,  impossible   to  prevent    secondary    reactions 

above  the  level  of  the  brine  in  the  electrolytic  cell.     In  altogether,  but  the  mercury  in  the  cell    employed  at  Sault 

use     the   electrolyte  flows  into   tbt    cup,   and   thence,   by  ,Ste.  Marie  does  its  work  so  well,  that  during  the  year  19'J I, 

means  of  the  ducts  above  ref'rred  to,  into  the  actual  field  ,he  quantity  of  hydrogen  produced  h\  secondary  reactions 

of  decomposition,  which  is  the  region  between  the  carbon  amounted  to  less  than  3  per  cent,  of  the  total  quantity  of 

rods  and  the   mercury  surface.     In  this   region,  the  salt  in  chlorine  made. 

the  electrolyle  is  broken   up  into  its  elements,  chlorine  and  rp|jg  factory,  erected  at  Sault  Ste.  Marie,  Ontario,  by  The 

sodium.     The   electrolyle  gets  weaker  and  flows  upwards  Canadian  Electro-Chemical  Co.   Ltd.,  has  a  power  installa- 

and   out    of  the    electrolytic   cell    through   a  jiipe    placed  jj^^   ^f   ggQ   liJiowatts,    consisting   of   three   220    kilownlt 

nnderneath  tbe  cup  above  referred  to.     It  will  consequently  dynamos,   each    driven   by   a  separate   water   wheel.    The 

be   understood   how  strong  brine  is  constantly   being   fed  electrolytic  installation   consists  of  120  cells  such  as  above 

into   the   actual    field  of  decomposition,  whilst   the   brine,  described.     The  eva])oralion  plant  consists  of  stock  tanks, 

weakened   by  decomposition,  is  being  continuously  taken  weak  liquor  evaporatiou  apparatus,  and  six  finishing  kettles. 

away   from   the    cell   to    be    strengthened   and   afterwards  j,y^^,  bleach  plant  consists  of   10  bleach  chambers,  each  of 

used  again.  the  following  dimensions,  length  55  ft.  6  ius..  width   17  ft., 

In    connection  with   the    decomposition  of  salt  for    the  and  height  6  ft.  6  ins.     The  chambers   are   made  of  No.  6 

production    of    caustic    soda    and    bleaching    powder    by  sheet  lead,  and  are  provided  with  a   2-iu.  tile  floor.     The 

electrolysis,    the    following    factors    are    of   extreme    im-  jjoje  plant  consists  of  disintegrator  and  dressing  machinery 

portance  : for  a  daily  output  of  14  tons  of  slaked  lime. 

1.  The  cell  must   be  made  of  material  that   resists  the  During  the  first  j-ear  of  its  existence,  only  part  of  the 

action  of  free  chlorine  and  sodium  hydrate  solution.  factory  was  operated,  with  a  daily  output  of  4  tons  8U0  Ih. 

"    Power  cimsuiuption  must  be  reduced  to  a  minimum.  of  bleaching   powder  and   2   tons    of  caustic  soda.      The 

3    Hi-h   current   densitv   is    essential    with   a    view    of  products  made  were  liked  bv  the  consumers  in  Canada,  and 

reducing  working  costs  and  initial  outlay  to  a  minimum.  as  soon  as  coinmercial  conditions  permit  the  factory  will  he 

reuueiu^  nuiiMuj,  ,.  .  .                              .j  worked  to  its  full  capacitv,  as  will  be  referred  to  later. 

4.  Eecombination  of  final  products  or  secondary  reactions  .         ,          ,  .•        n    r     t     .                 ■                            <■  > 

V               .  J  „- ,«,.M, .,    t,o=-;kv  -Vn    electrolytic    alkali    factory    requires    very    careful 

must  be  prevented  as  much  as  possible  analvtical   superintendence.     The   anal vtical   work   can   be 

In  the  electrolytic  cell  in  use  at  Sault  fete.  Mane,  carbon  ^.^.-^^^  .^^^^  ^^^^^^  ^,^^^^^_             ,^^,.^-     ^^  ^^^^   niaterials. 

and  vitrified  earthenware  are  exposed  to  the  action  of  free  ^^            ^^^^   ^^,^j.^_^   ^^    ^^.^,;^.^   products.      Kaw 

chlorine,  and  vitrified   f^"'''^"'^^^'  .""^^^^^yV  *"<1^'7".  *°  materials,  which  are  lime  and  salt,  must   be  of  very  pure 

the  action   of  sodium  hydrate   solution.     These   materials  ^^^^  ^^^^  ^^^   _^         .^,^^  ^^  ^^^  ^^,^^_.^.^  ^^^^  ^^  ^J   ^_^^ 

are  the  very  best   for  their   respective    purposes,  and    he  4^^^^_|.  ,^^    ^^^   ,g,^   3,,^^     ;,    before   being    utilised.      The 

apparatus  is  consequent  y  lasting.     In  connection  ■""!!    he  J.  ^^^^^^  ^^^^^^^  comprises  frequent  determinations  of  caustic 

manufacture  of  chemicals  m  general,  the  depreciation  of  the  y         ■  ^^„^   chlorine   gas    produced.      In   connection    with 

apparatus  employed  IS  a  very  serious   item,  and  comniercia  ^.4.^^^^^^    products,  determinations  of  free  chlorine  in   the 

success  can  only  be  obtained  by  paying  the  utmost  attentio.i  t,,^.^^,bi„/powder  and  total  contents  of  sodium  oxide  in  the 

•0  the  quality  of  the  material  employed.  ^.^^^^^^  ^^^^^  ^^^  jl,^  p,,,^.  ^^^^  really  iiecossarv. 

The  'Jieoretical    potential  difference  ,n    connection  with  composition  of  an   average   saaiple    of   the   burned 

the  decomposit.on  of  a  concentrated  solution  of  common  '          manufacture  of  bleaching  powder  at  Saulte: 

salt  (sp.  gr.  1  ■  20078)  is  2  •  30  voits.      Kleotroly tic  mercurv  '^                  .^  .^^  j^„^^^ ,_ 

cath.idecellsat  present  in  use  are  operated  with  a  potential  -^                                                                               v     r    t 

difference  of  from  4  to  5  volts.     At  Sault  Ste.  Marie,  owing  n  |i 

to    the    very    high   current  density    employed,    a   potential  Ven:i;;ox,deand'alumYna .■.■.■.'.■.".■.'.".'.■.■:.■  .■.■.'::      o-4l 

difference  of  5  vohs  is  required.      Power  costs  there,  under  ^  .^^       _-                                                       ^^.^^ 

the    above  conditions,    01.36   cent   per  pound   of   product  Magnesia'       ......V...!..'.............             r08 

made.    This  item  could  bereduced  by  0-027  cent  per  pound  Carbonic  acid ]'.    trace 

of  product  made  by  diminishing  the  current  density,  and  Water S-39 

consequent  utilisation  of  a  lower  potential  dilfereuce. 

However,    the    use  of    a   high   current   density    is    ad-  -jj^g  eoniposition  of  an  average  samnle  of  the  salt  used  is 

vnntageons,  as,  by  having  a  very  large  output  jier  cidl,  the  ^  follows  : — 

working  cost  and  the  initial  outlay  are  reduced  to  a    degree  Per  Cent. 

which,  from  a  commercial  point  of  view,  exceeds  the  above  Insoluble  in  water 0-Oi:i 

mentioned    possible  reduction    of    the    cost  of  power.      A  ,                 Calcium  sulphate OS-T) 

current   of  from    800 — l,0'.i0  amperes   per  cell   is  used   at  Mngnes  urn  sulphate inice 

Sault  Ste.  Marie,  and  the  passing  of  this  enormous  current  1                Sodium  sulphate 01I8 

through  a  cell  that  is  only  3  ft.  in   diameter  has  only  been  .                    ,.       cliloride  (by  ditr.l '.nt-SK 
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The  composition  of  an  average  sample  of  llie  bleaching 
powder  produced  at  Sault  Sle.  Jfarie.  dining  1901,  would  be 
37  to  38  per  cent,  of  free  chlorine.  The  compo.sition  of  an 
average  sample  of  the  caustic  soda  produced  at  Sault  Stc. 
JIaric,  during  1901,  would  he  74  to  7(i  per  cent,  of  soiliuui 
oxide. 

It  is  often  held  up  a;5ainst  a  meiciiry  cathode  process 
for  the  decomposition  of  brine,  that  there  must  he  a  loss  of 
mercury,  and  that  such  loss  mjst  he  a  very  serious  matter, 
o  vini;  to  the  great  value  of  the  mercury-.  As  uiav  be 
dj'duced  from  the  description  of  the  electrolytic  cell  given 
above,  the  chance  of  the  mechanical  loss  of  mercury  is  very 
slight  owing  to  the  coustruction  of  the  cell.  The  mercury 
is  covered  with  a  liquid  throughout,  and  t)u!  hydrogen,  given 
off  in  the  combining  chamber,  is  not  given  off  from  the 
mercury  surface,  so  that  the  hydrogen  going  into  the  atmo- 
sphere in  the  cell  room  carries  no  mercury.  Regarding  the 
solubility  of  the  mercury  in  the  sodium  hydrate  solution,  it 
might  be  interesting  to  know  that  it  has  been  found,  as  a 
result  of  careful  research  work  on  the  subject,  that  one  pound 
of  mercury  is  dissolved  by  the  alkali  solution  for  everv 
27,5UO  lb.  of  caustic  soda  produced.  The  electrolyte,  on 
account  of  its  contents  of  free  chlorine,  jihvavs  carries 
mercury  to  the  extent  of  .'>  lUOthsof  1  percent,  of  its  contents 
of  salt.  The  electrolyte  in  th._-  circulation  system  is  cliauced 
once  ever}'  four  to  si.v  weeks.  The  loss  of  mercury  re- 
sulting thereby  amounts  to  appro.^iiuately  2ii  lb.  iii  the 
jicriod  of  time  stated.  It  will  thus  be  seen  that  the  loss  of 
mercury,  in  conueclion  with  the  eleetrol)tie  m:inufaeturc 
of  caustic  soda  and  Ideachiug  powder  by  means  of  a  work- 
able mercury  cathode  process,  is  entirely  negligible  from  a 
commercial  point  of  view. 

As  already  slated,  as  soon  as  commercial  condlllons 
])eruilt,  the  t(dal  plard  at  Sault  Ste.  Marie,  consisting  of  120 
cells,  will  be  operated  at  its  full  capacity,  each  ceirutilising 
a  current  of  I.dCO  amperes,  at  a  potential  difference  of  five 
volts,  and  with  an  A.H.  efiiciency  of  90  per  cent. ;  the  total 
output  would  then  be,  per  working  day,  9  tons  211  Ih.  of 
bleaching  powder,  and  4  tons  56  J  lb.  of  caustic  soda. 

This  output  would  meet  the  total  demand  for  bleaching 
powder  in  Canada,  and  to  a  great  extent  the  present  demand 
for  caustic  soda. 

(See  also  this  Journal,  1897,  7-)o  ;  and  1900,  41".) 

A  number  of  photographs  were  exhibited  showing  the 
interior  of  the  works,  and  Prof.  \V.  H.  Ellis  explained  the 
attached  diagrams  by  means  of  lantern  slides. 


DiSCDSSJO.V. 

Prof.  W.  Lash  Miller  showed  an  experiment  illustrating 
the  production  of  alkali  hy  electrolysis  with  a  mercury 
cathode,  and  congratulated  the  Society  on  the  nature  of 
their  tirst  paper.  The  hearty  support  which  the  maim, 
facturers  had  given  to  the  proposed  American  Kleciro 
Chemical  Society,  and  the  frankness  with  which  Mr.  Khodin 
described  the  processes  in  use  at  the  Sault,  showed  that  the 
policy  of  obscurantism  iu  electro  chemical  industry  had 
been  abandoned. 

Dr.  W.  H.  Kllis  congratulated  the  Canadian  Section  of 
the  Society  of  Chemical  Industry  on  the  character  of  the 
lirst  paper  read  before  it,  and  thought  that  the  fact  that  a 
gentleman  like  Mr.  Khodin  had  been  willing  tu  came  forward 
and  give  an  account  of  this  new  development  of  a  new 
industry  augured  well  for  the  future  of  the  branch.  The  { 
Ubodin  process,  like  the  Castner-Kellner  proctss,  which 
had  been  for  several  years  in  successful  operation  at  Niagara 
Falls,  was  based  upon  the  use  of  mercury  as  a  cathode. 
It  would  appear  that  electrolytic  cells  of  this  type  were 
proving  more  satisfactory  than  those  with  a  porous  dia- 
phragm. There  was  a  third  type  of  cell  in  which  the  anode 
products  were  separated  from  the  cathode  products  by  the 
specific  gravities  of  the  solutions  operated  on.  In  such  a 
cell,  saiurated  brine  was  fed  continually  into  the  anode 
compartment  and  caustic  soda  solution  overtiowed  at  an 
equal  rate  from  the  cathode  compartment.  By  Mr.  Rhodin's 
arrangement  of  a  distributing  cup  and  ducts  and  an  overfloiv 
pipe,  some  of  the  advantages  of  these  gravity  cells  were 
combined  wiih  the  use  of  the  mercury  cathode.  One  great  t 
advantage  of  the  latter  was  the  purity  of  the  solution  of  ! 


I  sodium  hydroxide  obtained.  How  far  this,  and  its  other 
good  points,  would  enable  the  mercury  cell  to  compete  suc- 
cessfully with  the  greater  simplicity'of  the  gravity  cell,  it 
must  be  a  matter  f(  r  e3ci>erience  to  decide. 

Prof.  KosEiiuLiGH  drew  attention  to  the  importance  of 
the  potential  difference  at  which  the  process  was  carried  on 
as  one  of  the  factors  which  determined  the  amount  of  power 
required  for  a  given  daily  output.  The  author  gave  2  •  3  volts 
as  being  "  theoretically  "  required,  presumably  referring  to 
the  formula  : — 

E  =  0-00429S  II,  where— 

E  =  Electromotive  force  in  volts, 

H  =  Heat  of  reaction  in  lOO-grm. -degree  units. 

Taking  this  expression,  which  embodied  Thomson's  Law 
(thus  omitting  the  term  introduced  hy  von  Helmholtz),  there 
resulted  for  the  reaction — 

XaCl,i\q  +  Hg,  =  XaHgs  +  CI  +  Aq. 

il<'>4  -  2-1        =      943 

Now  943  X  0-004298  =  4 'OR  volts, 

whilst,  for  NaCl,Aq  +  H.,()  =  NaOHAq  +  H  +  CI. 

964      +      684      -      1118      =      o30, 

and  530  x  0-004298  =2-28  volts. 


The  latter  equation,  though  representing  the  final  result  of 
the  process,  was  clearly  inapplicable  even  to  an  approximate 
;  calculation  of  the  E..\1.K.,  as  the  second  part  of  the  process, 
namely,  the  recovery  of  the  sodium  from  the  mercury  as 
hydrate,  does  not  occur  withui  the  "  cell,"  strictly  speakinc. 
From  the  agreement  of  the  lalter  calculated  value  with  that 
given  by  the  author,  it  would  appear  that  this  was  the  source 
of  the  error.  Confirmation  of  the  former  value,  4-06  volts, 
might  be  found  in  the  values  given  recently  by  Prof.  Dr.  W. 
Nerust  for  electrode  potentials,  namely  :  — 

Volts. 
Na  +  2-82 
01    -  1-42 

Difference  4  -  24 

These  values  also  agreed  very  well  with  the  author's  state- 
ment that,  in  practice,  a  pressure  of  4  to  5  volts  was  required. 
The  author  bad  drawn  attention  to  the  great  practical 
imporlaDce  of  the  choice  of  current  density  in  determining 
c  ipit.il  outlay  and  cost  of  working.  Assuming  for  sim- 
I  plicily  that  the  excess  above  4  volts  was  due  to  and 
propoition-il  to  the  current  density;  ihen  if  4\  volts  be 
used,  this  would  correspond  to  one  half  the  output  ]ier  cell 
obtainable  at  5  volts,  .and  therefore  for  the  same  output, 
would  require  twice  as  mauy  cells,  with  corresponding 
increase  iu  floor  and  roof  area,  piping,  and  attendance; 
whilst,  to  offset  this  large  increase  in  expense,  there  was  only 
the  reduction  of  10  per  cent,  iu  the  power,  the  amount  by 
which  4j  was  less  than  5. 

Mr.  Hjin  said  that  he  had  recently  had  the  pleasure  of 
listening  to  some  lectures  on  electrolytieal  processes  bv  a 
famous  authority  on  the  manufacture  of  soda.  Dr.  Lunged  of 
Zurich.  The  latter  pointe-d  out  that  these  methods  could 
hardly  be  expected  to  supplant  the  old  processes  for  at 
least  some  time,  because  a  simple  calculatiou  showed  that 
about  2-4  Ions  of  bleaching  powder  was  produced  per  ton 
of  caustic  soda,  and  that  there  was  no  market  for  such  an 
enormous  quantity  of  chlorine  as  would  be  obtained  were 
electrolytic  processes  only  used  for  the  manufacture  of 
soda. 

The  Chaiiiman  compared  the  three  processes  of  alkali 
niakiug,  and  indicated  the  cost  of  soda  twenty  years  atro 
and  now.  There  was  little  danger,  he  said,  of  the  electro- 
lytic process  ousting  the  Lehlanc  or  Solvay  processes  from 
their  present  position,  on  account  of  the  output  of  bleaching 
powder  being  so  great  in  comparison  with  that  of  alkali. 
In  this  he  endorsed  the  former  speaker's  remarks,  adding 
that,  when  coal  and  common  salt  were  to  be  had  cheaper 
than  water-power,  the  older  processes  would  continue  to  be 
employed.  The  thanks  of  the  meeting  were  accorded  to 
Mr.  Rhodia  for  his  paper,  and  also  to  Prof  Ellis  and 
Prof.  Miller  for  their  demonstrations. 
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THK   COMPOSITION  OF  PAINTS  AND 
I'lGMENTS, 

liY   MAXIMILIAN    TOCII. 

In  the  Joiuiml  for  Jan.  31st,  1902,  p.  103,  col.l,  under 
"  Zi»c  Oride,"  it  is  stilted  that  "  the  difference  in  white- 
ness is  S0071  apparent  ",  whereas  it  should  be  "  the  difference 
in  whiteness  is  not  apparent  in  a  very  short  time  between 
the  two  oxides." 


^otti'ntjbam  Section. 


Meeting  held  on  Wednesday,  March  2eih,  1902. 


mi:,  l.  Aucuiii  rr  in  tiih  chvir. 


THE  HOLE  OF  ALU.MIN.V  IX   KI-AST 
FUKNACE  SLA(;s. 

nV    O.    .J.    WARD. 

Several  papers*  have  appeared  lately  dealing  with  the 
constitution  of  sUiijs,  and  the  author  thought  that  the  follow- 
ing series  of  analyses,  together   with  the  specimens  from 
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which  they  -n-cre  made,  might  bs  of  interest  to  the  Section, 
especially" as  the  amount  of  alumina  present  is  abnormally 
high  in  most  of  them,  higher  ihf.n  is  shown  in  any  piinted 
analyses  which  he  has  hitherto  seen. 

The   following   table   of  silicate   from    .lonstorff's  paper 
should  be  borne  in  mind  -.  — 


to   gi 


fraction  of 


.-)  1 
4  :>' 


This  sounds  \ery  rough   and 


Oxyscn Ratio.  | 

Acid 
Base.         I 


Metallurgical 
Description. 


:  1 
;1 
:1 
:  1 


1  8ull-silic!lte 

Moiio-silic;ite  . 
S<rS(iui-silicato  . 

Bi-silicate 

Tri-silicate 


Molecidar  Formulic. 


Jloiioxido 
Basis. 


Sesqui-oxide 

Basis. 


R":,<iO-, 

R' 

'2S1O5 

R"-.^i(i, 

R' 

'iSljOia 

R"4Si,ii,„ 

11' 

'sSijOjo 

R"Si(l, 

11' 

'ShO, 

R"Si30s 

R' 

'ShOi, 

'       ■  Gehlenite  =  {3U"O.Al203)  (SiOalj. 

i.e.,  R"3SiOi.Al2SiOs. 
Spinel        =  RO.AI2O3. 

*Ledebur  gives  two  methods  for  calcuhitlng  the  pro- 
portion of  furnace  charges  to  give  slags  of  a  desired  acidity. 

In  the  first — that  of  Mrazek — the  oxygen  present  in  the 
SiOa  is  divided  by  that  in  the  Al-.O^,  MnO.  CaO,  JIgO,  and 
FeO,  aud  the  result  is  called  the  oxygen  ratio. 

The  second — I'latz's — is  the  simpler  ;  the  percentage 
quantity  of  SiOo  and  AljO,  are  added  together  aud  the 
sum  divided  by  the  sum  of  the  percentages  of  the  mon- 
oxide bases,  and  the  proportions  of  the  charge  are  arranged 

•.  Haudbuch  der  Eisenhiittenkinide,  II.,  p.  636. 


ready,  but  the  error  introduced  by  not  taking  the  oxygen 
contents  is  not  very  serious.  For,  whilst  a  molecular  (piantily 
of  alumina  amounts  to  34  per  atom  of  oxygeu,  silica  is  30 
(thus  AUO3  J-O:^  ^  34  ^i,y^  C_0  ^  3^)^  .^nd  usually  the 
quantity  of  the  other  bases  is  small  compared  to  that  of  the 
CaO. 

In  short,  Mrazek  considers  Al.jO;,  to  be  a  base,  Plaiz 
calls  it  an  acid,  whilst  Blum,  in  his  recent  paper,  sugge.-ls 
that  it  is  neutral. 

In  the  table,  the  analyses  are  given  in  the  order  of  their 
basicity,  reckoning  the  Al^tJ;,  as  a  base,  and  column  G  gives 
their  oxygen  ratios. 

Column  7  gives  the  oxygen  ratio  on  the  assumption  that 
the  AI0O3  is  neutral,  and  the  corresponding  order  is  shown 
in  column  3. 

In  9  is  given  the  ratio  calling  AljOj  an  acid,  and  in  10 
the  order  on  that  basis. 

The  MuO  vras  not  determined,  but  is  known  to  be  very 
low. 

Sample  A  ^vas  a  piece  of  slag  which  fell  to  dust  on 
eoohng;  assuming  the  Al.O,  to  be  basic,  it  shows  a  much 
lower  oxygen  ratio  ihau  any  of  the  others. 

If  the  Alo(  )3  be  neutral,  it  must  be  bracketed  first  with 
II  ;  if  acid,  then  it  comes  third  on  the  list. 

The  sample  was  taken  whilst  still  \varm.  and  kept  in  a 
stoppered  bottle.     A  weighed  portion  was  well  washed  with 

•  The  Constitution  of  Slags  and  the  port  they  play  in  the  Metal- 
l[irp>-  of  Iron,  by  Baron  Jiiptner  von  Jonstorff.  Journ.  Iron  aud  Steel 
lust..  10(10, 11.,  p.  276  (  Composition  of  Blast  Furnace  Slags,  L.  Blum. 
Alislracted,  Journ.  See.  Cliem.  Ind.,  190-2,  p.  118. 
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It  water,  and  the  wasliiiigs  titnitcd  with  s,taiid:inl  achl 
>liition  slioweil  an  alkalinity  einiivaleiit  to  I-5(i  percent. 
I  (  a( ).  Whether  tlie  unusual  quantity  of  ^Ig( )  (inagnesian 
mostone  was  h.-ini;  used  as  a  flux  at  the  time)  has  anything 
.  ilo  with  the  falling  it  is  hard  to  say,  hut  this  does  not 
,n\  probable,  and  it  has  been  impossible  to  obtain  another 
iiiiipleof  a  "fallen  "  slag. 

There  is  then  au  excess  of  lime  or  magnesia  proved  to  be 
.resent,  and  only  by  taking  the  AI,0.i  as  a  base  can  this 
sample  be  considered  more  basic  than  some  of  the  other 
jiiore  stable  slags. 

1  Samjilcs  H  to  X  arc  average  worliing  slags  obtained 
liuder  ordinary  conditions  ;  exiierienced  men  are  con^tautly 
'vatching  the  furnaces  and  regulating  the  amount  ol'  lime- 
.tone  added  to  the  charge,  with  the  object  of  obtaining  a 
,^lag  of  as  constant  a  composition  as  possible.  The 
'egularity  of  the  figures  in  column  G  as  compared  with 
hose  in  7  and  8  is  therefore  remarkable.  The  last  five 
samples  were  taken  at  exceptional  times,  such  as  on  hlowing 
int  a  furnace,  and  do  not  throw  much  light  on  the 
iiibject. 

Looking   down   columns    S    and  10,  the    most    striking 

.Iterations  in  the  order  are  B,  1),  K,  and   II.     In  fact  the 

whole  question   may   be   summarised — Are  I)   and  E  to  be 

considered  as  of  practically  the  >anie   basicity  as   H,  or  are 

[they  several  times  more  acid  ? 

I  An  examination  of  the  samples  themsehes  and  of  their 
history  seems  to  point  to  the  concUision  that  they  must  be 
•considered  as  equally  basic  ;  in  other  words,  ALO-jand  CaO 
can  replace  one  another  as  bases. 

!  In  appearance,  I)  and  E  have  none  of  the  glassy  structure 
so  characteristic  of  Q  and  R,  and  they  were  produced  from 
a  furnace  making  Xos.  2  and  .3  foundry  iron.  If  the  slag 
were  of  an  acid  character,  the  sulphur  in  the  burden  would 
go  into  the  iron  and  make  it  hard,  but  the  reverse  was  the 
case. 

Turning  to  individual  specimens,  F  will  he  noticed  to  be 
highly  crystalline,  and  it  was  chosen  for  analysis  on  this 
account ;  the  oxvgen  ratio  shows  it  to  be  a  nearly  pure  sub- 
silicate  (.Sir'O.AtOj)  (SiO.,).:. 

Specimen  Q  is  also  curious,  .is  it  shows  numerous  basic 
crystals  formed  in  a  glassy  matrix. 

JonstorfF,  in  the  paper  quoted  above,  gives  a  method  for 
calculating  the  proportion  of  sah-silicate  and  mono-silicate 
in  a  slag.     Take  for  instance  K. 

•I'u     Osjxen  in  .icid        18.30       „    „„- 
ine         -       .  =  .,-.-TT7..  =  U"'U(. 

Osygt!u  m  ba'-e        2a  Sh 

As.sume  the  composition  to  he — 

./■  (Ut));,Si().,  -^  .y  (IlO)jS;0.. 


If  *  b 
bases  — 


the  •>xygen  in  the  silica  and  l>  the 


oNvgeu  1 


n  tli( 


and  1/  = 


2  .r  -(-  2  //  =  s. 

3  .r  +   2  y  =  b. 

I,  -  s  =  2.'>-88  -  18-30  =  7-5? 
^4  -  /,  =  27-l.j  -  25-88  =  1-.J7 


and  the  slag  is  7-:iS  (1!0").,S1<J,.  -r   1  -;)7  (ItO^^iO.. 

Samples  D,  K,  V,  G,  and  II  arc  almost  pure  sub-silicaten, 
and  are  similar  chemically  to  gehlejiite — 

C3Ca'>.AIo(>,)  (SiC>.,),, 

iu  which  lime  and  alumina  replace  one  another  as  base. 

By  a  very  similar  method  given  by  .lonstortf,  sample  .\ 
can  be  calculated  out  to  consist  of — 

10(3RO.AI.,(>,)  (SiO,).  +  liO.ALO;,, 

or  10  parts  of  gehlenite  and  one  of  spinel,  hut  as  in  this 
particular  case  there  is  apparently  j>resent  free  lime  (or 
magnesia),  this  formula  must  he  incorrect. 

Some  attempts  made  by  the  author  to  separate  the 
various  minerals  in  the  slags  by  solution  in  weak  acids  and 
alkalis  gave  no  definite  results. 

*Akerman  has  worked  out  a  series  of  curves  showing  the 
total  heat  of  ibrmation  of  various  silicates. 

*  Ledebur,  Eisenhiittenkunde,  I.,  p.  185;  Wedding,  Eisenhutten- 
kunde,  I.,  p.  103;i. 


Taking  samples  B  to   IT,  and  considering  them   as   sub' 
silicates,  which  is  approximately  correct,  we  liave^ 


:«ark. 

Oxygon  in  AUO:, 
Oxj-gen  ill  CaO. 

Total  Heal  of 
Formation. 

Melt 

in,!?  I'oiut. 

Cal. 

"C. 

B 

IT. 

Sir, 

1210 

c 

1-1 

355 

11  S3 

n 

3-B 

4U5 

140a 

E 

2-3 

410 

1280 

F 

1-1 

:S5.5 

IISS 

11. 

363 

1171 

H 

0-95 

372 

1340 

and  for  S,  if  we  call  it  a  mono-silicate. 


430 


The  high  melting  points  of  D  and  E  are  more  or  less 
confirmed  by  the  fact  that  they  were  taken  for  analysis 
because  it  was  found  difficult  to  separate  properlv  the  iron 
from  the  slag,  as  some  of  the  metal  was  carried  away  with 
the  slag  in  a  "  sholty  ''  condition.  In  sample  I),  and  also  in 
H,  siime  of  these  smM  shot-corns  may  be  seen.  They  were 
<if  course  removed  by  a  magnet  before  an.alvsis. 

Finally,  I  may  say  that  my  firm  opinion  is  that  in  a  blast- 
fnruace  making  grey  foundry  iron  from  a  burden  rich  in 
alumina,  this  substance  is  found  in  the  slag  as  a  base 
replacing  an  equivalent  quantity  of  lime. 

( )f  course  it  is  quite  possible  that  in  furn;>,ces  working 
under  entirely  different  conditions,  such  as  a  f uruace  makino- 
white  iron  for  conversion  into  steel,  the  results  mav  be  that 
the  AUOj  is  present  as  an  acid.  Other  people  think  so,  at 
any  rate. 

My  thanks  are  due  to  Mr.  A  H.  Longden,  who  has  made 
the  greater  part  of  the  analyses,  and  to  the  Stanton  Iron 
Works  Co.,  f(n-  their  kind  permission  to  publish  the  results 
of  these  analyses. 

Discussion. 

Mr.  F.  J.  R.  Cabulla  said  Mr.  Ward  had  made  reference 
to  some  tables  on  alumina,  &c.,  that  had  appeared  in  the 
Iron  (iiid  Steel  Inslitnlc  Jnurnal,  and  which  were  embodied 
in  a  paper  by  Baron  .luptner  von  .Jonstorff,  and  were  pre- 
pared by  Paul  Gredr.  He  was  extremely  interested  and 
surpris-ed  at  the  results,  and  some  of  the  points  brought  out 
in  that  table,  in  which  it  was  shown  that,  whilst  tlie  lime 
was  replaced  by  the  aUimina,  the  slag  remained  the  same 
all  the  time.  The  melting-point  curve  fell  considerably  as 
the  alumina  replaced  the  lime,  but  when  it  reached  a 
certain  point,  the  curves  began  to  rise  with  rapidity.  From 
the  tLil)le,  it  might  easily  be  seen  how  curves  rose.  In  view 
of  that  result,  could  the  author  exjilain  why  alumina  seemed 
to  he  so  desirable  in  blast-furnace  slags,  whilst  the  melting 
point  of  slags  containing  much  alumina  was  so  extremely 
high  ?  A  small  quantity  of  alumina  was  present  in  slags 
which  were  extremely  fused  ;  hut  he  understood  that  blast 
furnaces  wore  out  very  fast ;  yet,  with  slags  which  were 
comparatively  infu-ible,  blast  furnaces  seemed  to  last 
very  much  longer.  His  experience  bad  been  entirely  in 
coiincction  with  steel-makipg  furnaces. 

yir.  R.  ,M.  Caven  .said  Mr.  Ward  had  made  reference  to 
a  ncutr.al  alumina.  He  should  like  to  know  if  it  existed  in 
any  combination,  or  what  it  meant  exactly. 

Mr.  Wood  inquired  how  the  temperatures  or  melting 
points  were  measured. 

Mr.  Wakd  ;  They  are  calculated. 

Mr.  Wap.d  said,  in  reply,  with  regard  to  Mr.  CaruUa's 
question  about  the  melting  curve,  which  was  higl'cr  at 
either  end  than  at  the  middle,  that  that  was  practically  the 
case  with  most  allocs.  The  melting  point  of  the  alloy  was 
less  iu  nearly  every  case,  he  thought  he  was  correct  in 
saying,  than  that  of  cither  of  the  two  metals  themselves, 
and  there  was  some  point  in  it,  the  minimum  in  which 
often  appeared  to  have  reference  to  some  definite  clieraieiil 
composition.  As  far  as  the  practice  was  concerned,  they 
did  not  want  to  waste  fuel  on  au  infusible  slag,  and, 
therefore,  they  tried  to   get   a   si  ig  which   would  mell  at 


454 


JOURNAL  OF  THE  SOCIETY  Off  CHEMICAL   INDUSTRY. 


[April  15, 1'.m. 


the  lowest  temperature.  If  they  Rot  too  much  aliiminii, 
there  was  no  doubt  that  the  iiiehipg  poiut  would  go  up. 
Mr.  C'arulla  seemed  to  thiuk  that  lie  suggested  that  the 
alumina  was  dcsiiahle,  liut  he  did  Lot  think  that  he  sug- 
gested it.  'J'he  real  point  was.  thry  had  eertiiiii  stones  to 
work,  and  some  of  those  stones  eontaiued  alumiinu  It  was 
there,  and  they  eould  not  get  it  out.  It  had  to  go  into  the 
furnaee.  His  own  impression  was  that  alumina  did  replace 
lime,  and  that,  with  aluminous  ironstones,  they  could  get 
slag  of  a  definite  composition  by  leaving  out  lime.  It 
was  not  so  much  the  proportiiui  of  alumina  and  lime,  as 
the  proportion  of  silica.  If  they  got  a  large  amount  of 
silica,  they  got  a  slag  which  had  a  tendency  to  eat  itself 
into  the  joints  of  the  furnace,  and  that  was  bad  for  the 
furnace.  Mr.  Caven  a.sked  what  he  meant  by  neutral 
alumina.  It  wa.s  the  word  employed  by  the  gentleman  who 
wrote  a  paper.  He  took  it  that  the  alumina  was  piesent 
in  solutioD.  He  did  not  see  why  the  alumina  should  he 
dissolved  in  a  silieaje,  though  some  people  seenu>d  to  think 
that  that  was  the  most  likely  way  the  alumina  was  present. 
Practical  experience  with  the  furnace  seemed  to  show  that 
the  variations  in  the  fusing  poiut  were  correct.  He  took  it  that 
the  figures  given  were  taken  from  actual  experiments,  and 
the  actual  working  in  the  furnace  seemed  to  agree  perfectly 
with  the  curves  made. 


^orU£iI)irf  ^fftioiu 


Meeting  held  on  Monday,  Ulurcli  iith,  1902. 


MK.    G.    WAKD    IN   THE    CIIAIK. 


A  COMPAHISON  or  METHODS  USED  TO 
DETERMINK  THE  IODINE   VALUES  OF  OILS. 

UY    F.    W.    HUNT,  n.sr. 

(Contribution  from  the  Leather  Industries  Department, 
Yorkshire  College.) 

The  object  of  the  series  of  experiments,  which  is  set 
forth  in  this  paper,  was  not  to  add  anything  of  a  theoretical 
nature  to  the  literature  bearing  upon  the  iodine  values  of 
oils,  but  was  an  endeavour  to  find  out  how  far  the  two 
methods  of  Wijs  and  Ilanus  agreid  with  the  Hiibl  method, 
and  if  this  lailer  could  be  replaced  by  either  of  the  two 
former,  especially  as  regards  marine  oils. 

Solutions  of  the  various  types  were  made  up  as 
follows : — 

Hiibl. — 12  !>  grins,  of  iodine  ait-solved  in  230  c.c.  of 
absolute  alcohol  were  mixed  with  a  solution  of  l.'i  gruis.  of 


mercuric  chloride   in  a  like  quantity  of  the   s:ime  solveir 
This  was  allowed  to  stand  21  hours  before  using. 

Wijs. — The  method  of  making  this  solution  was  im 
strictly  lluit  of  the  original  paper  by  Wijs  (Her.,  is;i> 
p.  753),  but  was  on  the  lines  of  a  suggestion  by  Lew 
kowitsch  in  a  discussion  on  a  paper  by  .Marshall  (.fourii 
Soc.  Chem.  Ind.,  I'.IOU,  213).  This  suggestion,  it  may  li, 
said,  has  been  taken  up  by  Wijs  himself,  who  now  makv 
his  solution  in  this  manner,  as  he  states  in  a  private  lettt 
to  a  student  of  the  Leather  Industries  Deiiartmenl. 

Eivc  gnus,  of  iodine  trichloride  were  weighed  out  and  dis 
solved  in  jOiJ  c.c.  of  glacial  acetic  acid,  5'I  grins,  of  iodiii. 
were  added,  and  the  whole  dissolved  to  a  clear  port  wim 
coloured  solution.  Several  of  these  solutions  were  used 
and  the  results  did  not  appear  to  be  affected  by  the  ordci 
of  solution. 

W«nH.s.— This  was  also  modified.  Ilunus  (Zeils.  LTnlcr- 
such.  Nahr.  Genuss.,  1901,  4,  9Li)  recommends  makiii" 
iodine  bromide  by  dropping  bromine  on  to  iodine  kept  ai 
a  temperature  of  a°  ('.  and  constantly  stirred,  but  the  sola 
tioii  adopted  wa.s  made  by  dissolving  G-G  grms.  of  iodiui' 
in  glacial  acetic  acid,  either  in  the  cold  or  by  geuUu 
warming  over  the  water  bath  (in  the  latter  case  the  solution 
is  cnoled),  and  adding  1*5  c.c.  of  bromine,  finullv  makiut' 
up  to  500  c.c.  iiellier  (Chem.  Centr.,  1900,  1109)  use^l 
an  analogous  method,  but  added  mercuric  chloride  to  I 
solution. 

The  Wijs  and  Ilanus  solutions  were  both  subjected  to! 
tests  in  regard  to  keeping  qualities.  Two  solutions  wen 
made  up  on  March  .ith,  and  10  c.c.  were  wilhdrann  eacW 
day  and  run  into  a  stoppered  bottle;  4  c.c.  of  10  per  cent] 
potassium  iodide  solution  were  added,  and  distilled  water  tOj 
make  up  to  about  300  c.c.  The  iodine  was  titrated  with 
M;'10  Na^S.jOj.  The  results  as  shown  on  the  two  curves  are 
almost  constant,  but  have  a  downward  tendency. 

.Solutions  were  also  placed  in  various  conditions  of  light 
with  but  little  effect.  The  method  used  to  determine  the 
iodine  value  was  as  follows  :^ 

A  weight  of  oil  was  taken  which  was  so  arranged  that 
excess  of  free  iodine  would  remain  at  the  end  of  the  reaction. 
This  weight  varied  as  the  iodine  value  was  known  to  be 
large  or  small,  and  also  as  the  titre  of  the  solution  used.  In 
some  eases  it  would  be  about  0' I  grm.,  whereas  in  others 
0-4  grm.  was  u.sed.  The  oil  thus  weighed  off  into  a 
stoppered  bottle  was  first  dissolved  in  10  c.c.  of  pure  eliloro- 
forin.  and  then  2.0  c  c.  of  the  iodine  solution  were  run  in, 
accurately  measured  from  a  burette.  The  whole  was 
allowed  to  rest  in  a  cupboard  for  periods,  five  hours  for  the 
llilbl  method  and  one  hour  each  for  Wijs  and  Ilanus 
luiflhods.  These  periods  were  chosen  from  experiintuts 
made  in  the  Leather  Industries  Department  by  Messre. 
I'lockey  and  Itorghstijo,  aud  were  found  to  give  the  best 
results.     In  the  case  of  the  Wijs  solution,  the   following  arc 
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the  periiMls  which  Wijs  biuiself  st;ites,  in  llie  private  letter 
above  referred  to,  to  be  the  best :— For  non-drjing  oils 
;iD(l  fats,  15  luius. ;  for  half-drying  oils,  i  ho(ir  ;  fur  dryiuj; 
oils,  1  ho((r.  I((  this  series,  however,  1  hour  was  adopted 
for  all  oils. 

When  the  period  of  staodiof;  was  over.  10  e.c.  of  1(1  per 
eeiit.  potassi[(iii  (odide  solution  we(-e  added  to  the  Wijs  aud 
lla((us  sol((tioi(s.  lidt  20  e.e.  to  the  Iliibl  solution.  They 
were  theu  titrated  for  the  iodine  liy  N/10  Xa.jS^,0;i. 

Sta[-eh  must  be  added  near  the  end  of  the  titration,  and 
the  whole  well  shaken  after  eaeh   addition  of  thiosulphato. 


When  the  colour  of  the  starch  disappears,  the  end  of  the 
reaction  is  reached.  The  blue  colour  returns,  however, 
after  even  a  few  seconds,  which  may  be  due  to  oxi(h»tion. 
The  titration  sho([ld  therefoie  be  done  ;(S  rapidly  ;(s  possible, 
so  li(at  no  time  is  alIo\ved  for  this  ch:(nge  to  take  place 
duriut^  tiiration.  and  so  introduce  an  error. 

The  following  oils  were  treated,  (l((plicates  being  done  in 
each  ease.  Pale  seal,  whale,  castor,  olive,  linseed,  cotton- 
seed, Xe«t'ouQdiaud  cod,  coast  eod,  pale  rape,  arctic  shark, 
a(-achis  (earthnnt),  and  dugh^h  liver. 

'J'he  results  are  tabulated  iu  Table  1. 


T.UiLE    I. 


Methoa. 

IKilil. 
.No.  2. 

U7-2 
l-'(i:i 
S2  -  s 
Sl-7 
i:!4-.5 
!((-(; 

.ss-2 
l(i:i 

1  IS 

1  (-1-2 
hi--,; 

No.  1. 

12(1 

1211  .'. 
sl-7 
S5-4 

14(l-:( 
Ills 
'.l.-i  2 

1(12 

147-S 

I.->(|-.-i 

17t-2 

1(17 

Hanus. 

Wijs. 

Name  of  Oil. 

No.  1. 

117-S 
12(1 

SI -7 
s:i-.5 

13.1 
112 

.S!)-8 
KCi 
IMl 
ItC". 
I71-S 
i()s-:i 

M(-a((. 

117  .-. 

12(1-2 
s2-:i 
Sic 

134-7 

in  -s 

Sll 
1(13 
148-5 
144  S 
174-s 
llls-.-i 

No.  2. 

121-5 
1-2(1-7 
S2-I 
S3-.J 
141-4 
111-4 
'.(4-4 

iai-,s 

147-2 
1411-(i 
I74-,S 

1(17-1 

Mean. 

120-7 
l-JlJ-d 
si-;i 

Sl-4 
141-2 

m-o 

<.13-S 
llll-l( 
147-5 
15U 
174-5 
M7 

No.  I. 

1-25-2 

|-.'3-2 
S3-1 
S5-(l 

144-3 
!«-t 
S)fl-3 

1113 

155-3 

154 

177-7 

lllil 

No.  -2. 

121-5 
1242 
.S3-.S 
S5-(-. 
142-2 
113-4 

ns-c, 

1(11-2 
l.'.l 
Li.-; -5 
l"7-(l 
l(lll-S 

ilean. 

P:i]l'  SKlI 

Whale 

1-24-8 

Olive 

Cantor  {fold-di-.iwn) 

Dojilish  liver 

Arafhis  (earthnut) 

Ai-ctic  slinrk 

P:ili?  rape 

83-4 
S5-(; 
143-2 
1I3-4 
9811 
102-1 
15t-(i 

Xowfiiiiniliiind  c-oU 

1.54-7 

110 

Cousidei-iug  these  results,  it  will  be  seen  that  in  every 
I  case  but  one,  i.e.,  pale  rape,  the  Wijs  solution  gave  results 
which  are  high  as  coraiiared  with  the  Hilbl  solution,  and 
which  vary  from  the  figures  given  by  the  latter,  the  greatest 
I  variations  being  in  the  fish  oils,  the  least  in  the  seed  oils. 
I  TTic  Hauus  solution  gave  figures  which  are  higher  than 
I  the  Hiibl  figures  in  ttie  ease  of  the  fish  oils,  but  which  are 
I  not  so  high  as  the  Wijs.  With  the  seed  oils,  this  method 
I  gave  results  closely  approximate  to  the  Hubl. 

All  the  solutions  gave  duplicates  in  close  agreement,  and 
thus,  so  long  as  one  method  is  retained,  the  results  will  be 
comparable.  The  Hidil  solution  is  the  method  which  might 
be  described  as  official,  but  it  has  serious  disadvantages. 
On  account  of  the  use  of  absolute  alcohol,  the  making  of 
the  solution  is  very  costly.  It  reacts  very  slowly,  aud 
owing  to  the  mercury  present,  reipiires  twice  as  much 
potassium  iodide  as  the  other  two  methods. 

t'onij>ared  with  this,  the  AA^ijs  S(dutiou  gives  higher 
results,  but  is  cheaper,  more  constant,  and  the  reaction  \-, 
rapid,  lint  even  this  has  disadvantages.  Iodine  trichloride 
is  ihtficult  to  oblain  and  is  not  very  (  heap,  whilst  the  melhod 
involving  the  passing  of  chlorine  into  a  solulion  of  iodine  in 
acetic  acid  is  not  very  easy  to  work  in  actual  practice. 

The  Hanus  method  compare-;  favouiably  with  both  the 
Hiibl  and  Wijs  methods.  The  solution  is  by  Car  the  cheapest, 
and  is  equally  as  constant  and  rapid  in  reaction  as  the  Wijs. 
It  is  very  easy  to  make  up,  aud  th^;  materials  required, 
glacial  acetic  acid,  brouiiue,  and  iodine  are  readily  obtained, 
if  not  actually  at  hand.  The  solution  made  up,  either 
according  to  Hanus'  reeommendali(>u,  or  according  to  the 
modification  hei-ein  contained,  acts  equally  well. 

The  results  it  gives  are  (uore  nearly  comparable  to  the 
older  Hiibl  figures  than  are  the  Wijs  results,  and  this  is  a 
point  in  its  favour. 

The  result  of  this  series,  therefore,  shows  that  the  Hiibl 
(nethod  can  be  replaced  by  eilher  of  the  other  solutions, 
but.  iu  the  opinion  of  the  author,  the  Haims  method  is  to 
be  preferred.  Of  course,  in  making  comparisons  of  iodine 
values,  one  method  must  be  observed  throughout. 

I'-xperiments  weie  also  made  using,  in  place  of  acetic 
iciil,  commercial  carbon  tetrachloride.  Two  solutions  were 
"i;n'e  up  as  follows  :  — 

Nil.  1. — 3-3  grms.  of  iodine  were  dissolved  in  CClj  and 
I  7.)  e.c.  of  bromine   added.     The  whole  was  made  up  to 


(  (  1 


i-5  grms.   of  iodine  trichloride  were   dissolved 
4  and  2' 8  grms.  of  iodine  added. 


Maishall  (.louru.  So-.  Chem.  Ind.,  I'.IOO,  21.-3)  found  that  a 
solution  of  1C1;|  in  CCl,  acted  well,  whilst  the  iodine- 
bromine  solution  would  not  react  to  a  sutticient  extent. 
In  tliese  experiments,  however,  the  reverse  seems  the  case, 
for   whilat   No.  1   gave   satisfactory  results  (see  Table  II.), 

Table  II. 


Name  of  Oil. 

Olive  oil 

Coast  cod  oil 

I.cueeil  oil 

Arneiiis  oil 

I'lde  seal  oil., 


Iodine  Value.  Substitution. 


Corrected 
Iodine  \":ilMe 


81-2 

82-5 

82-3 

].53-(i 

154-2 

178-8 

(1-7 

177-4 

18(l-(i 

l-ll! 

17S-3 

110-4 

()-(i 

8i>-2 

111  -3 

(j-7(; 

8il-S 

125-4 

0-45 

124-5 

No.  2  Solution  would  not  give  a  clearly  detintd  endpoint. 
Tint  this  is  the  ease  may  be  due  to  the  fact  that,  whereas 
Marshall  used  a  pure  and  dry  C('l4,  the  solvent  in  this 
ease  was  the  ordinarv  commercial  CCI^.  Another  point  is 
ihiit  whilst  jMarshall  only  allowed  Id  minutes,  the  writer 
allowed  a  full  hour. 

The  experiments  were  carried  out  exactly  as  before, 
except  that  no  eliloroform  was  used.  Iu  three  cases  the 
amount  of  substitution  was  calculated  by  adding  10  e.c.  of 
KIO;,  solulion  after  the  first  titration  was  over.  Sub- 
stitution was  found  to  have  taken  jilaee  to  a  small 
extent,  and  if  really  due  to  reaction  with  the  oil,  would 
constitute  an  error  in  the  direction  of  too  high  a  result. 
The  real  iodine  value  is  thus  the  total  iodine  value  less 
twice  the  amount  of  substitution.  This  is  shown  in 
Table  1 1. 

The  results,  as  shown,  closely  approximate  to  the  Hiibl 
figurc?s  with  olive  and  araehis  oils,  but  in  the  case  of  the 
two  fish  oils  and  linseed  oil,  the  value  comes  nearer  the 
Wijs. 

Carbon  lelrachloride  is  not,  however,  to  be  preferred  to 
acetic  acid  as  a  solvent,  for  not  only  is  it  more  diffieult  to 
obtain,  bat  the  endpoint  is  not  so  easy  to  determine  as  with 
acetic  acid,  since  the  last  traces  of  iodine  are  ditiicult  to 
withdraw  from  the  carbon  tetrachloride. 
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DiscnssioN. 

The  Ch\ibman  (Mr.  W;ird)  referrofl  to  the  ditficultv  of 
deciding  as  to  the  relative  merits  of  the  different  solutions, 
and  emphasised  the  desirability  of  adhering  to  one 
particular  solution  throuo;hout  a  series  of  experiments  in 
order  to  secure  comparable  results. 

Mr.  Fairley  said  that  lie  gladly  welcomed  a  substitute 
for  the  unstable  Hiibl  solution,  and  thought  that  its  adoption 
would  lead  to  results  of  great  comparative  value. 


MODll'IED  FOHMS  OF  TIIERMO-UEGULATOR 
AND  AD.VPTOR  FOR  VACUUM  DISTILI^ATION. 

Bv  r.  s.  p.vrxEusoN,  Ph.d. 

A  Simple  Form  of  Adaptor  for  Vacuum  Distillation. — 
The  accompanying  sketch  shows  a  form  of  adaptor  for 
vacuum   distillation  which  is  very  simple    in  action.     It  is 

Fig.  I. 


made  by  blowing  on  the  end  of  a  fairly  wide  and  thick  piece 
of  soft  glass  tubing  (20  mm.  diam.)  a  bulb,  A,  about  55  mm. 
in  diameter.  A  small  portion  of  the  end  of  the  bulb  is  then 
careful!  V  heated  and  sucked  gently  inwards.  The  glass 
just  in  the  centre  of  this  depression  is  then  heated  with  a 
small  flame  and  blown  out  again,  and  the  narrow  glass 
tube,  B  (7  mm.  diam.),  sealed  on.  This  gives  a  bulb  with 
a  circular  channel  surrounding  the  small  central  tube,  and 
on  to  this  channel  are  then  sealed  the  tubes,  a,  a  (10  mm. 
diam.),  of  which  there  may  be  any  desired  number,  three  or 
four  being  most  convenient.  The  thick  tube  is  then  cut  .so 
as  to  leave  a  short  neck  for  the  insertion  of  the  rubber 
cork,  D,  through  which  passes  the  tube  connecting  the 
apparatus  to  the  condenser  or  distilling  flask.  To  the 
tubes,  a,  a,  are  fitted  round-bottomed  flasks,  and  the  whole 
apparatus  is  evacuated  through  the  tube  B.  In  use,  when 
a  sufficient  fraction  has  been  collected  in  one  flask,  the 
next  is  brought  under  the  end  of  the  tube  C  by  rotating  A 
round  C,  the  india-rubber  tube  to  the  pump,  which  hangs 
vertically  downwards  from  B,  not  interfering  with  this 
motion  in  any  way. 

This  adaptor  may  be  recommended  on  account  of  its 
simple  construction  and  the  ease  with  whith  it  maybe  taken 
to  pieces  and  cleaned. 

An  Adjustdhle  Therimi-reyiihitor. — Most  of  the  simpler 
forms  of  thermo-regulators  are  constructed  in  such  a  way 
that  they  can  only  be  used  at  or  near  some  particular 
temperature.  An  attempt  to  remedy  this  defect  may 
be  made  by  the  addition  of  a  movable  side-piece,  by 
which  the  level  of  the  mercury  in  the  tube  may  be  raised  or 
lowered   as   desired;    but   this   is    usually   unsatisfactory, 


owing  to  the  readiness  with  which  the  surface  of 
mercury  fouls.  A  thermo-regulator  which  can  be  usi 
between  20^ — GO",  and  can  easily  lie  adjusted  to  any  inter- 
mediate temperature,  is  of  considerable  value  for  many 
purposes,  for  instance,  in  determining  the  density  of  a 
solution  at  several  temperatures  ;  in  which  case,  as  in  other 
similar  ones,  it  is  only  necessary  to  be  able  to  bring  the 
thermostat  to  three  or  four  different  temperatures,  and  to 
keep  it  constant  at  each  for  a  short  time. 

The  subjoined  diagi-ammatic  sketch  shows  a  form  of 
thermo-regulator  which  has  proved  useful  to  the  author  for 
this  pur)iose.  The  principle  of  the  instrument  was  originally 
sugeestcd  by  D'Arsonval,  but  his  design,  according  to 
Ostwald  (I'hysico-Chemical  Measurements,  English  edition, 

p.  61),  did  not 
prove  satisfae- 
tory. 

The  bulb  \  ig 
made  from  an 
ordinarj-  test  tube 
fi  X  '-l  in.,  and  is 
filltd,  as  in  the 
ordinary  forms, 
with  toluene  (air 
would  probably 
do  as  well  for 
most  purposes), 
which  is  shut  into 
the  tube  by  nur- 
eury  as  usual. 
Some  imhes 

above  the  top  of 
the  bulb  A  the 
side  tube  li  is 
fixed.  This  tube 
is  sent  vertically 
upwards,  and  ia 
fitted  with  a 
stopcock  If,  just 
above  which  a 
bulb  K  is  blown.  The  other  portion 
C  of  the  tube  ends  at  the  same  level 
as  the  bulb  K,  and  is  slightlv  con- 
stricted close  to  the  end  which  is 
open.  Mercury  is  filled  into  both 
limbs  ]i  and  t'  until  it  just  threatens 
to  overflow  at  1).  The  stopcock  is 
then  closed,  and  a  piece  of  thin  sheet 
rubber  laid  over  the  end  1)  so  as  to 
touch  the  mercury,  and  then  tied  with 
a  piece  of  thread  wound  firnily  round 
the  constriction.  A  wide  piece  of 
glass  tubing  E,  open  at  both  ends, 
and  fitted  with  a  short  side  tube  G, 
is  then  fitted  on  to  a  rubber  cork, 
previously  placed  in  position  ou  the 
tube  C.  The  top  end  of  E  is  closed 
by  another  rubber  cork  Ihnnigh 
which  passes  the  gas  inlet  tube  F.  This  latter  U  tapered 
as  shown  in  the  figure,  and  the  end  cut  off  with  a  very 
slight  slant.  The  tapered  end  of  the  tube  is  pushed  through 
the  upper  cork  until  it  reaches  to  within  about  hulf  a 
millimetre  or  less  of  the  rubber  membrane.  The  regulator 
is  then  ready  for  use.  The  gas  pipe  is  connected  "ith  F, 
and  that  to  the  burner  with  G.  A  small  hole  nuiy  be  blown 
in  F  to  act  as  a  b^e-pass,  tn*  an  e.-cternal  bye-pass  mav  he 
arranged  if  preferred.  The  apparatus  is  then  fitted  into 
its  propel'  position  in  the  thermostat,  the  stopcock  H 
being  left  open,  a^  should  always  be  the  case  when  the 
regulator  is  not  in  use. 

If  now  a  temperature  of  about  30'  for  instance  be  desired, 
the  burner  is  lit  under  the  bath,  ami  the  heating  allowed  10 
proceed  until  the  thermometer  marks  S'.l'  7  or  thereabouts. 
During  this  time,  the  expansion  of  the  toluene  in  A  has 
caused  the  expulsion  of  mercury  through  the  cook  H  into 
the  btdb  K.  The  stopcock  11  is  then  shut,  and  the  further 
heating  of  ihe  bath  by  the  flame  product's  an  expansion  of 
the  toluene  in  .V,  which,  however,  ia  oidy  allowed  for  by  a 
bulging  of  the  membrane  at   D,  which  shuts  oft  the  supply 
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slowly  and  very  resularly.  The  temperature  will 
ettle  down  in  the  neighbourhood  of  30°,  .-ind  if  the 
ontain  a  stirrer,  and  the  ordinary  simple  precautions 
ken,  it  should  not  vary  more  than  -^-'  in  an  hour, 
ire  exact  settin?  to  a  desired  temperature  may  bo 
led  hy  carefully  opening  H  and  allowing  a  very  small 
ify  of  mercury  to  pass  into  K.  This  slishlly  releaspo 
ressure  in  A  and  causes  a  sli.Tht  increase  in  the  size 
tiame.  Temperatures  may  thus  be  easily  aiijusted  lo 
.  _!_"  of  any  desired  value  and  kept  ccmstant  there, 
a  apparatus  once  fitted  up  will  last  for  a  long  time, 
depending  to  some  extent  upon  the  ijuality  of  the 
■r  used  for  covering  D.  The  flame  increases  or 
lishes  verv  regularly,  and  entirely  without  the  sudden 
s  so  ditlicult  to  avoid  when  the  contact  is  between 
ury  and  glass  only.  Finally,  the  apparatus  is  one 
1  may  very  easily  be  constructed  :  it  is  perhaps  a 
more  complicatcdthan  the  simplest  form  of  regulator, 

still  well  -within  the  powers  of  any  amateur  glass 

Discussion'. 

le  Chairmas  (Mr.  Ward)  considered  the  thermo- 
lator  to  be  very  ingeniously  constructed.  He  referred 
ie  somewhat  unreliable  charantor  of  rubber  membranes, 
'■ially  when  they  were  brought  into  contact  with  coal- 
and  imagined  that  the  membrane  would  be  liable  to 
[lire  after  prolonged  use. 

ir.  Fairi.kv  referred  to  the  very  general  utility  of 
I  no-regulators.  He  thought  that  a  mure  suitable  mem- 
le  than  rubber  miglit  be  di'vised.  The  deleterious 
[m  of  coal-gas  upon  rubber  was  to  be  aserihed  mainly 
,ie  action  of  hydrocarbon  vapours,  and  he  imagined 
'  benzol  enriched  gas  would  be  specially  destructive. 
It.  Mdri'HV  enquired  whether  the  instrument  had 
'i  used  in  a  cold  room  for  maintaining  temperatures  as 
'as  I'j"  C. 

'r.  Torn  bull  (in  the  absence  of  Dr.  Patterson)  stated, 
nswer  to  Mr.  Murphy's  question,  that  he  had  no  doubt 
i  the  instrument  could"  be  used  at  as  low  a  temperature 
11.5"  C,  but  that  it  had  not  been  so  used  by  Dr. 
'  erson. 


a^bituarp. 


ROBEKT  IRVINE, 

A    ViOK-PllKSIPEXT    OF   THE    SOCfETT    OF 

Chemical  Industry. 

'  Jlr.  Robert  Irvine  died  rather  suddenly  on  Thurs<lay, 
arch  20,  at  his  residence  at  Uoyston,  near  Edinburgh. 
Mr.  Irvine  was  born  in  Edinburgh,  in  1839.  During 
s  school  days,  he  developed  a  great  fondness  for 
lemistry,  and  on  leaving  school,  became  a  pupil  and 
sistant  of  the  late  I'rof.  George  Wilson,  Professor  of 
echnolo^y  in  the  University  of  Edinburgh.  He  aftcr- 
'ards  held  the  post  of  chemist  in  the  paper  mills  of 
-Cssrs.  Cowan,  at  Penicuick,  and  later  on,  he  was 
jiemist  to  Messrs.  Wm.  Tajlor  and  t'o.,  of  Leith,  at 
eir  Magdalen  Uridge  Works.  About  30  years  ago,  he 
■came  associated  with  the  firm  of  Messrs.  A.  I!, 
leming  and  Co.,  printing   ink  manufacturers.      This 


association  was  maintained  till  the  time  of  his  death. 
When  the  works  of  Messrs.  Fleming  were  transferred 
from  Leith  to  Caroline  Park,  near  (iranton,  Mr.  Irvine 
went  to  reside  at  the  old  house  of  Royston,  on  that 
estate.  Under  his  fostering  care,  as  resident  director, 
the  works  grew  and  prospered,  and  became,  in  many 
respects,  a  model  of  all  that  a  chemical  works  and 
its  workpeople  may  become  under  enlightened  and 
sympathetic  management. 

Whilst  making  his  home  iu  the  very  midst  of  his 
daily  occupation,  Mr.  Irvine  did  not  allow  this  fact  to 
narrow  or  limit  his  interests  and  sympathies.  The 
proximity  of  the  Granton  Marine  Biological  Station,  in 
wliich,  from  the  first,  he  took  a  keen  and  active  interest, 
kept  him  iu  touch  with  a  department  of  science  very 
far  removed  from  that  involved  in  his  daily  avocations, 
and  his  occasional  communications  to  the  Royal  Society 
of  Edinburgh  showed  that  the  tendency  of  his  scientific 
thought  had  been  largely  influenced  by  his  association 
with  the  naturalists  and  others  who  were  engaged  in 
working  up  the  results  of  the  Chalkmgcr  h'.xpedition 
at  the  Marine  .Station. 

It  is  understood  that  Mr.  Irvine's  interest  in  the  study 
of  bacteriology  led  him  to  devote  a  eousiderable  sum 
to  the  founding  of  a  professorship  of  bacteriology  in  the 
University  of  Edinburgh. 

iMr.  Irvine  was  a  Fellow,  and,  for  some  time,  a  Member 
of  Council  of  the  Royal  Society  of  Edinburgh,  took 
an  active  interest  in  its  atfairs.  and  contributed  various 
pajiers  to  its  Transactions. 

\li-.  Irvine's  connection  with  the  Society  of  Chemical 
Industry  dates  from  its  foundation,  and  he  took  a  lead- 
ing part  iu  the  establishment  of  the  Scottish  Section,  in 
1884.  In  1894,  he  was  elected  Chairman  of  that  Section, 
and  in  that  capacity,  he  acted  as  host  to  the  Society 
during  its  reception  in  Edinburgh,  in  Julv  of  that 
vear.  In  1901,  he  was  elected  a  Vice-President  of  the 
Society. 

From  his  eariiest  connection  with  the  Society  up  to 
the  time  of  his  death,  he  was  its  warm  friend  and  a  faith- 
ful upholder  of  its  best  interests.  Whilst  he  from  time 
to  time  published  papers  in  the  Journal,  it  was  always  a 
matter  of  dissatisfaction  to  him  that  the  interests  of  his 
business  connections  compelled  him  to  withhold  his  best 
technical  work  from  publication  ;  but,  to  those  who  had 
the  ]uivilege  of  knowing  him  personally,  it  was  quite 
obvious  that  his  skill  and  .ability  as  a  technical  chemist 
were  of  a  very  high  order.  His  published  papers, 
including  his  address  &s  Chiiirman  of  the  Scottish 
Section,  show  how  thoroughly  he  w.is  alive  to  the  need 
n  hieh  exists  for  constant  watchfulness  on  the  part  of  the 
chcniical  manufacturer,  in  order  that  the  latest  results  in 
pure  science  may  be  immediately  utilised.  Iu  this 
respect,  his  career  ought  to  provide  a  most  valuable 
object-lesson  to  the  younger  generation  of  chemists. 

He  w.as  a  lojal  friend,  and  a  most  kindly,  cultuied 
gentleman,  who,  through  a  long,  and  sometimes  trying, 
business  life,  preserved  a  stainless  record  for  honour 
and  probity.  Such  a  man  cannot  drop  out  of  the  ranks 
without  leaving  a  serious  blank,  and  it  is  good  that  this 
should  be  so,  and  that  we  who  are  left  should  feel  to  the 
full  the  loss  we  have  sustained  by  his  death. 
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I.-PLANT,  APPAEATUS  AND  MACHINERY. 

English  Patkxts. 

LiijiiiJ  under  Pressure  ;   Macldneri/  fur  the  Prmluclion  nf 

.     A.  Vogt   aud  M.    von    Recklinghausen,   both   of 

London.  Eng.  Pat.  21,505,  Nov.  28,  I'JOO. 
The  working  liquid  is  forced,  under  considerable  pressure, 
from  a  low-pressure  chamber  into  a  compression  and 
explosion  chamber,  thereby  compressing  a  pivviou-ly 
introduced  mixture  of  air  and  combustible  matter.  l!y  the 
pre.ssure  d\ie  to  the  ignition  of  the  latter,  the  working  liquid 
is  forced  into  a  high-pressure  chamber,  whence  it  is  k-d  to 
the  motor  or  place  of  consumption  where  it  does  work,  the 
liquid  then  being  led  b.ick  to  the  low-pressure  chnnher  for 
re-use.  After  each  explosion,  a  swteping  out  charge  of  air 
is  forced  through  the  explosion  chamber,  in  order  to  clear 
it  of  burnt  gases. — li.  S. 

Liquid   in   a    Closed  or  Inaccessible    Vessel ;    Method   of 
Ascertaininij ,  Exiiihitinq,  or  Recordinij  Ike  Depth  of  a 

.     J.  G.  Childs,  ],o'ndon.     Eng.  Pat.   40'J6,  Feb.  2G, 

1901. 
An  inverted  bell  jar  is  placed  in  the  vessel,  the  depth  of 
liquid  in  which  it  is  desired  to  know  ;  the  pressure  of  the 
air  in  the  bell  jar  is  indicated  by  a  manometer  or  liourdon 
gauge,  which  eorcmunicates  with  the  jar  by  a  tube  ;  from 
the  readings  of  the  gauge,  the  level  of  the  liquid  can  be 
ascertained. —  J.  \V.  II. 

Liquids  from    Siilids  ;     Appuralus  for    Stparatiny    . 

H.  Duncan,  H.  V\.  Shevriff.  and  The  Gold  Recovery  from 
Slimes  Suidicatc,  Ltd.,  all  of  Glasgow.  Eng.  Pat. 
2G,667,  Dec.  31,  1901. 

The  material  to  he  filtered  is  ftd  on  to  1I10  upper  side  of 
an  endless  revolving  baud  of  filtering  cloth,  which,  in  course 
of  its  progress,  passes  over  a  vacuum  chamber,  into  which 
the  liquid  is  drawn  by  suction,  leaving  the  solid  material 
to  be  removed  automatically  at  the  point  at  which  the  banil 
of  cloth  passes  downwards  over  a  loUer  at  the  far  end  of 
the  apparatus.  The  edges  of  the  cloth  band  are  gripped  by 
means  of  a  special  device  to  faciUtate  the  action  of  the  \  acuuni 
box,  aud  whilst  passing  over  this  chamber,  the  chith  is 
supported  by  the  upper  side  of  an  endless  belt  of  wire  gauze, 
which  is  caused  ti>  travel  over  rollers,  at  the  same  speed, 
and  in  the  same  direeti(ui,  as  the  cloth  baud.  The  solid 
material  from  the  filter  is  passed  into  a  mixing  tank,  where 
it  mav  be  treated  with  water  or  any  required  solution,  and 
the  mixture  from  this  chamber  is  then  fed  on  to  a  filtering 
arrangement,  similar  to  the  first. — W.  G.  M. 


Filters. 


C.  E.  Chamberlain,  Paris. 
Dec.  14,  1901. 


Eng.  Pat.  •25,6i)fi, 


A  SERIES  of  filtering  cylinders  are  placed  with  their  closed 
ends  downwards  in  a  container,  which  receives  the  water  to 
be  filtered  ;  the  open  cuds  of  the  cylinders  are  flanged, 
packing  heing  inserted  to  form  a  joint  w  ith  the  container 
and  with  the  cover,  which  is  placed  on  the  top,  and  serves  as 
the  outlet.  The  whole  is  held  together  by  means  of  set 
screws,  &c. — J.  W.  H. 


Filters.  E,  M.  Knight  and  J.  Ilawkridge,  Limlou. 
Eng.  Pat.  464,  Jan.  7,  1902. 
The  invention  relates  to  the  construction  of  frames  I 
carrjing  the  woven  material  which  forms  the  filteri 
medium  ;  the  skeleton  frame  has  a  groove  into  which  t 
edges  of  the  filtering  medium  are  packed ;  between  i 
inner  walls  of  the  frame  a  perforated  plate  is  siipporit 
also  carrying  filtering  medium. — J.  W.  II. 

Refrigeration  ;  Process  of  and  Apparatus  for   Arlifia 

.     P.    M.   .Instice,    London.      Fio'n   The   Dry  t 

Refrigerator  Company,  New  York.     iMig.  Pat.  .'UDS,  Ft 
IS,  lilOI. 
The  invention    relates    to    that   system  of  refrigeration 
which  "  aqua  ammonia  "  is  distilled  under  pressure,  allmn 
to  ex]>and  into   the  coohng  coils,  and  reabsorbed  by  we; 
Ikjuor  from  a  previous  distillation.     .V   series  of  vessels 
used,  so  that  as  one  vessel  ceases   to  absorb,  the  iiressn 
rises  and  brings  the  next  into  action  by  tiie  openingof  a  clie 
\'alve,  and  so  on.     To  begin  with,  the  vessels  are  render 
vacuous  by  distillation,  the  ammonia  in  an  anhydrous  for 
being  collected  in  a  receiver  at  a  pressure  of  120  lb. ;   thi 
the    vessels    in    turn    absorb    the    ammonia    after   it  b 
expanded  into  the  refrigerator  coils. — J.  W.  II. 

Dryiiiij   Apparatus  :    Vacuum .     E.  Passburg,  Berli 

Eng.  Pat.  4126,  Feb.  26,  1901. 
Usually,  in  vacuum  drying  apparatus,  the  heating  shciv 
or  pipes  have  separate  inlets  ami  outlets  p:vssing  thraii; 
the  walls  of  tlie  chamber ;  In  the  improved  syster 
"  vacuum  drying  apparatus  is  fitted  within  with  heati' 
shelves,  jiipes,  or  other  heating  elements  placed  one  abo 
the  other,  chanicterlsed  by  an  arrangement  of  chambe 
near  the  door  of  the  dryer  to  receive  within  the  vacaii 
vessel,  ni  ar  the  door,  the  heat  service  pipes  to  be  eo 
nected  with  the  heating  elements,  by  means  of  heat-disti 
bntion  pipes  for  the  sake  of  avoiding  the  piercing  of  the  shi 
of  the  vacuum  drying  apparatus."  For  the  simie  purpo 
"  pojkets  are  fitted  on  the  door  casting  of  the  vacua 
drying  apparatus  in  combination  with  heat  -  distrlbutit 
pipes  tittecl  to  the  said  pockets." — J.  W.  H. 

Heat  ;  Apparatus  for  Effecting  E.rchanije  of ,  belnn 

Lic/uids  or  Fluids.      C.    \V.    IJanistedt,    Kuiigsangv'i 
Sweden.     Eng.  Pat.  25,183,  Dec.  10,  1901. 
The   apparatus  consists   of  a   rotating   conical    vessel 
partition,  with  stationary   vessels  01  walls  located  on  e.ii 
side  of  it,  a  jacket  for  containing  beating  or  cooling  flul 
and  inlets  and  outlets  for  the  liquid  under  treatment  situate 
on    opposite    sides    of    the    rotating    partition.      Sever 
different  arrangements   of  the   apparatus  are  described,  0; 
h;ivlng-several  vessels  rotating  between  stationary  ones, 
all    forms,  the  heated   liquid   serves   to   heat    the  freshl 
supplied  liquid,  and  thus  becomes  cooled. — 11.  A. 

Filter  Presses.  K.  Enzinger,  Worms-ou-the-Uhine, 
Germany.  Eng.  Pat.  7063,  .\pril  3,1901. 
In  filter  presses  in  which  "  the  inlet  and  outlet  lubes  a 
formed  by  the  coincidence  of  openings  in  the  separa 
plates  and  friinies,"  the  connections  between  these  tub 
and  the  interior  of  the  plates  are  made  by  removing  t 
projecllug  edges  round  the  particular  openings  in  the  plat 
forming  the  tubes.  These  openings  are  made  unsymmetrii 
in  shape,  to  increase  their  sectional  area. — J.  W.  H, 
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Ukited  States  Patents. 

ids-  Appnratiii  fur   Concentrating   .     W.  A'enu- 

h,  Darmstadt,   CVrmany.      U.S.  Pat.  691,210,  .Fan.  14, 

02. 

E.vM-heateil  roller  is  made  to  rotate  in  the  liquid  to  l>e 

jutrated   by  evaporation,  a  fixed   scraper  co'ntinually 

vinf  the  material  which  may  adhere  to  its  surface. 

—J.  W.  H. 

r  Press  {Rotary'].    E.  Werneeke,  Gerstewitz,  Germauy. 

U.S.  Pat.  691,030,  Jan.  14,  1902. 
invention  consists  of  an  automatic  rotary  filter  press.  A 
i  of  chambers,  provided  with  pistons  and  outer  covers, 
e  on  a  central  hollow  shaft,  by  which  the  liquor  to  be 
ed  is  admitted  to  the  several  chambers  in  turn.  The 
ilions  gone  tlirouf;h  during  one  revolution  of  the 
ibers  consist  of  admission  of  liquor,  compressing  of  the 
pitate  by  the  advance  of  the  pistons,  release  of  outer 
rs,  discharge  of  cake  of  separated  solids,  and  refixiug  of 
rs.— .1.  W.  H. 

Kdn  ;  Dri) .     J.  J.  Curran,  Chicago,  U.S.A. 

U.S.  Pat.  691,606,  Jan.  21,  1902. 

VE  the  drying  chamber  of  a  drying  kiln,  an  "exhaust 
lartment  "  is  provided,  which  automatically  communi- 
with  the  drying  chamber,  as  long  as  moisture  is  being 
1  off.  This  automatic  action  is  obtained  by  balanced 
^  covered  with  absorbent  material,  the  moisture  taken 
V  them  being  sufficient  to  upset  the  balance  and  cause 
i  to  open.  Automatic  ventilators  are  fixed  to  the  exhaust 
lartraent. — ,J.  W.  H. 


ir.-FUEL,  CAS,  AND  LIGHT. 

s  ;  Fasihilily  of  the  Ashes  of .     H.  Le  Chatelier 

d  Chautepie.  Bull,  de  la  Soc.  d' Encouragement,  1902, 
12,  [2],  223-229. 

authors  have  determined  the  composition  and  fusing 
ts  of  the  ashes  of  different  coals,  &e.  The  Seger  cone 
lod  proved  to  be  a  very  simple  one  to  carry  out  in 
connection,  the  ground  ash  being  mixed  with  water 
ainiog  an  organic  binding  substance,  which  is  destroyed 
lie  fire,  leaving  no  ash,  and  the  pa,sty  mass  moulded  to 
ihape  required.  Witli  rare  except'ons,  the  fusing  points 
le  ashes  of  coals  lie  between  1,100' ('.and  l,.iOO°C. 
s,  cv?n  from  the  same  pit,  vary  greatly  in  regard  to  the 
ig  points  of  their  ashes. — J.  W.  H. 

tt ;  Calorific  Potver  of .     Andersson  and  Dillner. 

Oesterr.-Zeits.  Berg-"u.  Hiittenw.,  1302,  50,  103. 

cjlorific  power  of  peat  samples,  even  from  the  same 
r,  may  raige  from  6,140  to  4.490  cals.  Moor  peat,  the 
t  re;cnt  deposit,  which  occurs  in  large  tracts  in  Sweden, 
IS  a  range  of  calorific  power  between  3,740  and  4,480 
.whilst  the  percentage  of  ash  lies  between  l'9Sand 
',  or  more  usually  between  2   .ind  4.     P^leven  tests  of 

grass  (carex)  peat  showed  a  variat-ou  of  from  2  •  23 
0'9o  (mostly  from  2'3  to  4)  per  cent,  of  ash,  whilst  the 
rifie  power  was  from  4,140  to  5,4CO  (aver.age  5,000)  cals. 
1  peat  \i  formed  by  the  deposition  of   organic  matter 

I  water  by  the  agency  of  iron-  or  lime-salts  ;  its  calorific 
er  was  from  4,360  to  4,.J60  cals.,  and  the  percentage  of 
from  13'7"  to  30' 5.  The  calorific  power  of  the  lower 
rs  of  a  peat -bog  is  usually  higher  than  that  of  the  top 
ion.  The  Laxa  moor  is  one  of  the  largest  and  best 
-wedcn  ;  the  value  per  hectare  is  as  follows: — ilos.io 
r,  3,9311  kronen  j  Mossang,  3,340  kronen  ;  and  Askerod, 

II  kronen.— W.  G.  M. 

■  Retorts  ;  Comparison  between  Inclined  and  Horizontal 
— .  E.Drory.  J.fiir  Gasbeleucht.,  45,  [12], 201— 204. 
:  author  discusses  the  econoiuy  in  retort-house  wages 
-•ted  by  the  use  of  inclinetl  retorts,  as  shown  by  five 
■rent  systems  of  gas-making  in  use  at  the  fotir  Berlin 
forks   of  the    Imperial    Continental    Gas   Association. 


The  comparison  is  based  on  the  treatment  of  10,000  tons 
of  coal  in  a  period  of  ITj  diys,  and  the  economy  of  the 
inclined  retort  system  is  shown  by  the  following  table : — 


System. 


Men 
employed 

per 
24  hours. 


Tot.iI  Retort-House 
Wages 


Per 

10,000  Tons 
treated. 


Per  Ton 

treated. 


1.  Inclined    retorts.  M-itb   iiio- 

chanical  convcyu-s  for  coal 
and  coke 

2.  Inclined     retorts,     without 

niuclianical  conveyors  for 
t'oal  and  coke 

3.  Horizontal      retorts,     with 

H;tsse-l)idier  rej?enerjilivt! 
settings  and  Arrol-Foulis 
(■iiar:;iii>r  maeliiufs  

4.  Horizontal  retorts;    Has  c- 

Didier  resencrative  st-t- 
tinus;  hand  eluaruintr. . .   , 

5.  Horizontal  retorts  :  nrdinury 

7-retort  ovens,  witii  liaod 
charging  


aa 


JIark  3.  Marks. 

r,-j8o  n-72S 

I'.IUO  llflUl 

i:).oso        r.3(is 

20,IS3  2-01S3 

25,025  2 '5025 


The  use  of  inclined  retorts  involves  no  heavy  muscu'ar 
work  and  calls  for  no  special  manual  dexterity,  and  the 
area  occupied  by  the  retort  house  is  less  than  in  the  case  of 
horizontal  retorts.  The  first  system  mentioned  in  the  table 
is  in  use  in  the  new  Mariendorf  works,  where  the  retort 
house  was  specially  designed,  with  improved  ventilation, 
&c.,  for  this  system  ;  and  this,  in  conjunction  with  the 
De  Brouwer  conveyor  for  hot  coke,  renders  the  work  so 
much  more  comfortable  for  the  workmen,  that  22  men  less 
per  day  are  required  than  at  the  works  using  the  second 
system  referred  to. — H.  B. 

Polasiiiim     Fcrrocf/anidc     in     Spent     Gas  -  Purification 

Material;  Determinjiti'/n  of .     0.  Bcrnheimer  and 

V.  Schiff. 

See  under  XXIII.,  page  500. 

E.vGi.isn  Patents. 

Fuel   [Block  Fuel]  ;  Artificial  .     A.  E.  Tucker,   Bir- 

rainghain,    and    C.    Cory,    Swansea.      En".    Pat.    4830 
March  7,  1901. 

FiNEi-Y-divided  solid  fuel  is  caused  to  adhere  together  by 
an  agglutinant  consisting  of  sago  flour,  or  the  medullary 
matter  of  sago-vielding  plaiils,  iu  a  gelatinised  condition. 

— K.  S. 


Fuel ;  Treatment  of  Bituminous 
U.S.A.     Eng.  Pat.  .V-'3."^ 


.    P.  Naef,  New  York, 

March  12,  1901. 


The  objects  of  this  invention  arc  to  obtain  front  bituminous 
fuel,  a  gas  free  from  tar  and  ammonia,  the  plant  being 
intended  to  be  of  very  large  capacity.  Former  patents  are 
referred  to  (see  this  Journal,  1901,  23."(  and  349).  The 
fuel  is  passed  through  a  shaft,  in  the  upper  part  of  which  it 
is  treated  for  the  product'on  of  by-products,  bv  conductinu- 
hot  gases  through  the  same  and  by  iu'roducing  steini. 
The  gases  thus  obtained  are  separately  withdrawn  and 
treated  for  the  recovery  of  the  by-products.  In  the  lower 
part  of  the  shaft,  the  fuel  is  consumed  and  converteil  into 
gas,  which  is  conducted  away  for  direct  use.  There  are 
14  modifications  of  the  apparatus  use!  and  103  claims. 

— K.  S. 

Coal  Blocis ;  Smokeless  .     .S.  Pergeline,  Nantes, 

France.     Eng.  Pat.  384,  Jan.  6,  1902. 

Coal  is  mixed  with  from  15  to  30  per  cent,  of  rosin  or  coal 
tar,  or  of  a  mixture  of  the  two,  and,  if  desired,  with  I  to 
5  per  cent,  of  carbonate  or  nitrate  of  soda.  The  blocks  are 
heated  in  a  closed  vessel,  the  volatile  bodies  being  driven 
off  and  burned.  The  blocks  are  finally  allowed  to  cool  out 
of  contact  with  the  air. — R.  .S, 
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Furnaces  and  the   like;    Apparatus  for    l7icreasin<f    the 

Combustion  in    Boiler .     J.  Apsey,   London.     Eng. 

Pat.  4r)71,  March  4,  1901. 
The  inventiou  consists  in  introducing  a  Becoad:iiy  air- 
supply,  by  means  of  steam  injectors,  above  the  fuel,  so  as 
to  consume  the  siyoke.  In  rectanguhir  furnaces,  two  or 
more  perforated  iron  tubes  are  longitudinally  fitted  to  or 
built  in  tlie  side  walls,  so  as  to  Iiave  their  perforations 
facing  inwardf,  and  at  about  2  ins.  above  the  working  top 
of  the  fire.  Steam  injectors  cause  air  to  pass  through 
these  tubes  and  perforations  into  the  furnace.  In  cylindrical 
furnaces,  one  or  more  tubes  are  fixed  so  that  their  closed 
ends  project  through  the  front  into  the  furnace.  <  .'entrally 
fixed  within  each  tube  is  a  smaller  tube  having  an  open 
end  near  the  closed  end  of  the  first  tube,  while  its  other 
end  is  bent  round  so  as  to  enter  the  furnace  above  the 
working  top  of  the  lire,  and  is  provided  with  a  steam 
injector.  Ky  this  arrangement,  the  supply  of  air  has  to 
pass  through  the  outer  tube  to  reach  the  tube  connected 
with  the  injector,  and  is  thereby  heated.— H.  S. 

Furnace  Gases  and  the  Abatement  of  Smoke ;  Apparatus 

for  the  more  Complete  Combustion  of .     H.  li.  Phillips 

and  H.  L.  Godden,   London.     Eng.  Pat.   7117,  April    -1, 
1901. 

An  air  passage  is  made  through  the  bottom  of  the  lire- 
bridge,  either  by  an  opening  in  the  bridge  wall  or  by  a  tube 
passing  througli  the  base  of  the  fire-bridge.  This  opening 
leads  to  a  space  behind  the  fire-bridge,  the  space  being 
formed  by  a  perforated  bent  plate.  Tlirough  the  perfora- 
tions tlierein,  heated  air  passes  to  the  partially-burnt 
gaseous  products  coming  over  the  fire-bridge  to  complete 
their  combustion.  This  plate  also  supports  a  series  of 
hollow  fireclay  or  like  cones  or  poljhedra,  which  servo  to 
break  up  and  distribute  over  the  flue  area  the  gases  passing 
over  the  bridge. — R.  S. 

Furnaces  or  Apparatus  for  Burnintf  Refuse  Matter  or 
other  Material.  H.  Heenan,  Manchester.  Kng.  Pat. 
7041,  April  3,  1901. 

In  a  twin-cell  destructor,  the  gases  are  caused  to  always 
pass  in  the  same  direction,  for  this  purpose,  an  arch  is 
formed  over  both  the  cells,  with  an  opening  at  one  end 
leading  to  the  flue.  A  secondary  arch  hangs  down  a  short 
distance  from  the  first  arch,  between  the  two  cells.  When 
the  cell  near  the  outlet  has  been  clinkered  and  refilled,  the 
hot  gases  from  the  other  cell  are  directed  by  the  cross,  or 
secondary,  arch  on  to  it,  whereby  the  cooler  gases  of  the 
first-mentioned  cell  are  entirely  burned.  When  the  cells 
are  reversed,  the  cool  gases  from  tlie  other  cell  are  directed 
on  to  the  hot  cell,  whereby  they  are  completely  burned. 

— R.  S. 

Carburetting  Apparatus  for  Internal  Combustion  Engines. 
F.  C.  Blake,  London.     Eng.  Pat.  7731,  April  15,  1901. 

This  invention  consists  in  devices  for  feeding  the  oil  to 
the  chamber  where  it  is  mixed  with  air.  The  oil  is  fed  to 
a  closed  chamber,  the  top  of  which  is  a  flexible  diaphragm, 
having  a  central  nozzle  projecting  into  the  chamber  above. 
The  upper  chamber  is  provided  with  adjustable  air  inlets, 
and  is  connected  with  the  engine.  The  lower  end  of  the 
no/.zle  is  normally  closed  by  a  valve.  When  the  piston 
makes  its  suction  stroke,  the  resulting  vacuum  causes  the 
diaphragm  to  rise,  and  a  quantity  of  the  oil  from  the 
chamber  below  is  sprayed  into  the  upper  chamber  by  the 
nozzle. — R.  .'^. 

Carburetting  Apparatus  and  Burner  for  Liquid  Ht/dro- 
carbon-).  6.  Machlet,  jun.,  Xeiv  .fersey.  Eng.  Pat. 
15,760,  Aug.  3,  1901. 

Thuoiiijh  the  ceutre  of  the  bottom  of  an  upright  cylindrical 
casing,  there  passes  an  inlet  jet  for  com[iressed  air,  and 
over  the  jet  is  arranged  the  vaporising  burner,  up  through 
which  the  compressed  air  can  blow.  An  open  helical 
channel  passes  round  the  exterior  of  the  burner,  and 
receives  at  its  upper  end,  from  a  pipe  which  enters  through 
the  outer  cylindrical  casing,  a  supply  of  the  oil  to  be 
vaporised.     The  vaporising  burner  is  open  at  its  lower  end, 


and  has  a  number  of  outlet  passages  at  its  upper  eu 
Above  the  burner  is  an  annular  retort,  supplied  with  i 
from  a  pipe  which  enters  through  the  casing.  An  air  bla 
from  an  injector  nozzle  directed  horizontally  across  ti 
upper  part  of  the  casing,  carries  off  the  vaporised  hydr 
carbons  through  an  outlet  pipe  on  the  opposite  side  of  fl 
easing.  When  the  generator  is  to  be  used,  light  hydr 
carbon  from  an  auxiliary  reservoir  is  admitted  into  tl 
helical  channel,  down  which  it  flows,  meeting  at  the  foot 
blast  of  compressed  air  entering  at  the  centred  inlet  ji 
The  carburetted  air  produced  passes  up  through  the  burn 
and  is  ignited  at  the  burner  top,  heating  up  the  annul 
retort.  The  passages  at  the  burner  top  are  so  arrani'. 
that  part  of  the  hot  gas  passes  down  round  the  buriu 
vaporising  the  light  hydrocarbon  and  carrying  it  to  the  lia 
of  the  burner,  u]>  through  which  it  is  then  blown  by  t 
airbla-t.  When  the  burner  is  sufficiently  heated,  the  li" 
hydrocarbon  is  turned  off  and  petroleum  is  admitted  sinii 
taneously  to  the  vaporising  burner  ami  the  retort,  tl 
action  of  the  burner  continuing  as  before. — H.  B. 

Furnaces   of  Steam  Boilers  ;   Consumption   of  Smoke  m 

the  Production  (f  Forced  Draught  in .     H.  Hauiiltu 

Port  Glasgow.     From   J.  Hamilton,  Cape  Town.    Ki 
Pat.  61U,  Jan.  9,  1902. 

The  smoke  generated  by  combustion  of  the  fuel  in  t) 
furnaces,  or  any  desired  proportion  of  such  smoke,  is  «it 
drawn  from  the  uptake  funnel,  and  is  forceil  by  a  jel 
steam  or  other  gaseous  fluid  iuto  the  ash-bo-;  or  lower  pa 
of  the  furnace. — R.  S. 

Electric  Fnrjiaces  for   Heating  or   lie-healing  Objects 
a  Predetermined  Degree.     A.  Grobet,   \allorbe,  SmUt 
land.     Kng.  Pat.  9350,  May  6,  1901. 

The  furnace  consists  of  one  or  more  retorts  of  refractn 
material  of  any  suitable  form,  and  of  a  suitable  resislaui 
connected  to  a  source  of  electricity,  both  retort  and  resi: 
ance  being  coated  by  a  heat-insulating  material.  Whi 
several  retorts  are  arranged  in  the  same  casing,  each 
provided  with  a  resistance  connected  to  a  suitalile  rheosl 
intended  to  control  the  heating  of  the  corresponding  reton 

-G.  H.K. 

Furnaces  for    Heating   Annealing    Bo.res,    Glass-mtlli 
Pots,    and    other    Articles.      W.    S.    McKenna  and 
Whiteley,  U.S.A.     Kng.  Pat.  1,'),611,  .\ug.  1,  1901. 

To   enable  annealing   boxes,  muffles,  pots,  and  the  like 
be  quickly  moved  into  and  out  of  a  furnace,  without  injc 
to  the  mechanism  necessary  for  carrying  on  these  actio; 
the  furnace  is  formed    with   a  recess  extending   aloug 
hearth.     The  recess  is  provided   with  a  track,  and  witl 
ledge  along  each  side,  below  the  level   of  the  hearth, 
truck  is  constructed  to  run  along  this  track,  aud  the  tru 
carries   a    movable    fiirnaee     bottom,   which    is   vcrticn 
adjustable  thereon,  and  is  provided  with  seats  or  projectii 
for  engagement  with  the  ledges  of  the  furnace  recess, 
power-driven  sprocket-  or  driving-wheel  is  jonrnalled  at  i 
end   of   the  track,  and   a  pulley  at  the  other.     Motion 
communicated  from  the  driving  wheel  to  the  truck  by  mei 
of  an  endless  chain  or  rope. — R.  S. 

Gas  Producers.     L.  Mond.  London      Kug.  Pat.  8-143 
April  24,  1901. 

This  is  an  improvement  upon  the  producer  described 
Kng.  Pat.  12,440,  1893  (this  Journal,  1894,  338),desigJi 
to  yield  a  gas  freer  from  tarry  condensable  matters  »'b 
certain  classes  of  fuel  arc  being  employed.  Dowowii' 
through  the  ceutre  of  the  producer  already  figured  exte  i 
a  hollow  shaft,  capable  of  being  revolved,  carrying  agitat ; 
arms,  and  having  a  steam  injector  inside,  so  arr.mged  tl 
gases  aud  vapours  are  aspirated  from  the  top  of  the  |  - 
dueer  just  by  the  charging  hopper  and  deliveri'd  again  i ' 
the  producer  at  its  base  immediately  above  the  fire-b:  ■ 
Hy  this  device  ihe  tarry  matters  distilled  off  from  the  ll 
in  the  charging  hopper  are  compelled  to  pass  through  -' 
body  of  the  incandescent  coal,  thus  being  almost  cntiif 
eouvertevl  iuto  permanent  gases. — E.  11.  L. 
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ras  from  Petroleum  or  Paraffin  Oil,  and  Means  for 
Consuming   same   for    Heatiny    Purposes ;     Generators 

of O.   H.  Kayldon  and  H.    E.  Morriss,  London. 

Eng.  Pat.  51,  Jan.  I."l902. 
Che  inventors  claim,  as  rcfjards  the  generator,  the  use  of  a 
oil  situated  in  the  usual  delivery  tube  between  the  oil  tank 
ind  the  main  burner,  which  coil  is  heated  over  a  suitable 
lil  burner  for  the  purpose  of  vaporising  the  oil  therein.  In 
onnection  with  the  mixing  chamber  and  burner,  the  claim  is 
or  the  employment  of  one  or  more  jets  of  steam,  the  rush  of 
rhich  carries  with  them  the  requisite  quantity  of  air  into 
he  mixing  chamber  ;  and  the  employment  of  one  or  more 
eparate  jets  of  air  under  pressure,  for  supplying  air  to  the 
nixin"  chamber ;  also  the  use  of  an  improved  automatic 
■alve  for  controlling  the  admission  of  steam  or  air  to  the 
aixing  chamber,  which  valve  consists  of  an  outer  case,  with 
nlet  and  outlet,  and  is  provided  with  a  sliding  plunger 
lavin"  a  central  bore  and  side  outlet  with  sloping  slot  or 
rroove,  in  addition  to  which  there  are  supplementary  outlets 
eading  into  a  space  between  the  plunger  and  the  valve 
•ase,  in  which  space  the  steam  or  air  can  collect  and  thrust 
orward  the  plunger,  and  so  limit  or  stop  the  supply  of 
iteau;  that  is  passing  from  the  bore  in  the  plunger  to  the 
;utlet  in  the  valve  case. —  C.  S. 

Calcium  Carbide  or  the  like,  or  for  Melting  Steel,  Brass, 
or  other  Metals  or  Alloi/s  ;  Furnace  for  the  Manufac- 
ture of .     J.  Ward  and   Internat.   Oil   Furnace  Co., 

Ltd.,  Newcastle-on-Tyne.     Eng.  Pat.  4231,  Feb.  27, 1901. 

I'BunK  or  refined  pptroleum,  paraffin,  or  other  suitable 
iiineral  oil,  is  placed  in  trays  on  a  vehicular  framing,  such 
tB  is  described  in  Eng.  Pats.  531'.)  (this  Journal,  1901,  344) 
md  23,428,  1900,  and  the  vehicles  are  run  into  a  vaporising 
;haniber,  from  which  the  vapour  passes  through  one  or 
uore  openings  to  a  mixing  chamber,  where  the  vapour  is 
gnitcd,  air  for  the  purpose  being  aduiitted  through  flues 
passing  along  the  two  sides  of  the  furnace  and  entering  on 
iither  side  of  the  mixing  chamber.  The  flames  pass 
through  openings  to  one  or  to  a  series  of  melting  chambers, 
joe  or  more  openings  being  provided  in  the  dividing  wall. 
If  there  are  several  melting  chambers,  the  communiciiting 
jpenings  are  alternately  near  the  top  and  near  the  bottom 
jf  the  dividing  walls. — R.  S. 

Acetylene  Gas  ;  Apparatus  for  Generating  .     H.  de 

Thiersant  and  W.  A.  Coulson,  London.     Eng.  Pat.  6904, 
April  2,  1901. 

Ibis  is  a  hand-fed,  earbide-to-water  apparatus.  A  semi- 
sylindrical  displacement  holder,/",  oscillates  on  a  horizontal 
ixis,  I,  inside  a  water-tank,  and  is  so  constructed  that 
when  in  the  position  of  the  full  lines  shown  in  the  diagram, 


it  covers,  but  when  moved  into  that  represented  by  the 
dotted  lines,  it  exposes  a  hole,  e.  in  the  partition,  c,  through 
which  carbide,  dropped  on  to  the  sloping  side  of  the 
generator,  falls  into  the  decomposing  space,  d.  k  leads  to 
the  burners. — F.  H.  L. 


Acetylene  Gas  Generators.  G.  V.  Foster  and  E.  F. 
Mackusick,  New  York  City,  U.S.A.  Eng.  Pat.  2851, 
Feb.  4,  1902. 

Tbis  is  a  mechanically-fed  carbide-to-water  generator,  the 
carbide  being  made  up  into  oulies  wrapped  round  with 
pasted  paper  and  muslin,  and  inserted  into  perforated 
hemispherical  vessels  which  are  screwed  together  so  as 
to  form  halls.  These  are  stored  on  a  spiral  platform  and 
are  collected  one  at  a  time  by  mechanism  attached  to  the 
rising  holder  bell  of  the  generator  in  such  fashion  that  they 
fall  through  a  water-sealed  shoot  at  the  side  of  the  apparatus, 
and  finally  enter  a  space  beneath  the  holder,  where  the 
water  softens  the  paste  and  attacks  the  carbide.  After 
decomposition,  the  shells  drop  into  a  sump  containing  a 
bucket  by  means  of  which  they  can  be  lifted  out  ready 
for  recharging.  An  alternative  arrangement  suitable  for 
hand-charging  is  also  described. — F.  H.  L. 

Incandescent   Gas  Mantles.     W.  K.-L.  Dickson,  London. 
Eng.  Pat.  4707,  ilarch  5,  1901. 

TnK  top  and  bottom  edges  of  mantles  are  strengthened  "  by 
means  of  refi'actory  material,  locally  applied,  having  a 
coerticient  of  expansion  so  near  to  that  of  the  material  of 
the  mautle  as  not  to  cause  rupture  of  the  mantle  in  use."  A 
cream  composed  of  ground  fireclay  and  a  10  per  cent, 
solution  of  silicate  of  soda  may  be  used  as  the  strengthening 
material.  One  or  more  vent  holes  are  punched  in  the 
upper  part  of  the  collodionised  mautle,  the  holes  having 
their  edges  strengthened  by  refractory  material. — H.  11. 

Incandescent  Gas  Lighting  ;  Mantles  for .      W.  K.-L. 

Dickson,  London.     Eng.  Pat.  9733,  May  10,  1901. 

Ordinary  mantles  are  to  be  strengthened  by  means  of 
silicate  of  soda  or  potash,  uniformly  distributed,  and 
forming  from  O'.'i  to  5  per  cent,  of  their  weight,  .\ccord- 
iug  to  the  preferred  method  of  treating  the  mantles,  the 
latter,  in  the  collodionised  condition  as  purchased,  are 
sprayed  with  a  1  per  cent,  solution  of  silicate  of  soda  in 
methylated  spirit,  the  solulion  being  coloured  in  order  that 
the  amount  on  the  mantle  may  be  judged  by  the  depth 
of  tint  produced.  The  best  result  is  obtained  when  the 
mantle  contains  1  per  cent,  of  silicate.  To  prevent  the 
development  of  pressure  within  the  mantle  on  ignition, 
the  up]ier  parts  may  be  punched  with  vent  holes,  or  the 
opening  at  the  top  of  the  mantle  m.ay  have  a  "  frog  mouth  " 
shape,  instead  of  the  usual  circular  form.  The  lower  edge 
of  the  mantle  and  the  edges  of  the  vents  are  strengthened 
locally  by  painting  them  with  a  preparation  of  pipeclay  or 
fireclay  and  silicate  of  soda  solution. — H.  13. 

Incandescent  Lighting  ;  .Machines  for  the  Manufacture  of 

Mantles  employed  in  .     J.  L.  Jliiller  and  J.  lionuet, 

Paris.     Eng.  Pat.  24,218,  Nov.  28,  1901. 

Kelates  to  improvements  in  the  apparatus  for  making 
incandescent  mantles,  described  in  Eng.  Pat.  83  of  1901,  in 
which  the  mantles  were  suspended  in  series  of  any  suitable 
number,  10  for  example,  upon  rods  which  passed  through 
the  machine  and  stopped  at  various  positions  in  succession, 
where  the  operations  of  burning  off,  calcining,  immersion  in 
collodion,  and  drying  were  effected.  A  stoppage  is  now 
l>rovided  for,  during  which  the  mantles  are  trimmeil  to  the 
desired  length  by  means  of  horizontal  knife  blades,  and  the 
speed  of  output  from  the  machine  is  iucreased  by  limiting 
the  periods  of  stoppage  to  one  minute  each.  Thus,  instead 
of  a  four-minute  stoppage  over  a  single  calcining  burner 
(limiting  the  feed  to  one  rod  in  four  minutes),  the  mantles 
stop  for  one-minute  periods  over  four  successive  calcining 
burners,  the  rate  of  feed  being  one  rod  per  minute. — H.  B. 

Incandescent  Electric  Lamps.  Sir  H.  C.  Mance  and  Nernst 
Electric  Light,  Ltd.,  London.  Eng.  Pat.  5038,  March  9, 
1901. 

Two  or  more  separate  contacts  are  provided  at  each  end  of 
the  Nernst  filament,  between  the  conducting  wire  and  the 
filament.  "  Thus  one  wire  is  twisted  or  wound  round  the 
rod  and  carried  away  sideways.  A  little  further  along  a 
second  wire  is  attached  in  the  same  way.  The  two  wires 
are  twisted  together  at  a  siuitU  dist;ince  from  the  rod." 

— H,  B. 
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IncandesceMt  Electric  Lamps ;  Nernst .    C.  C.  Garrard 

iiud  Nernst  Electric  Light,  I;td.,  London.  Eng.  Pat.  .MMO, 
March  9,  1901. 
The  glow  hodies  and  lieaters  of  Nernst  lamps  are  usually 
supported  by  the  conducting  wires,  and  troubles  arise  owing 
to  the  softening  of  the  wires  at  the  high  temperature.  The 
patentees  form  the  tilameuts  and  heaters  wilh  an  extension 
at  each  end,  beyond  the  platinum  contact,  to  such  a  di^^tancc 
that  the  end  is  cool.  The  end  is  then  attached  to  a  support 
so  as  to  take  the  strain  off  the  conducting  wires. — H.  U. 

Glowers  for  Pi/ro-elerlric  Lamps,  and  Process  of  makinij 
the  same.  British  Thomson- Houston  Co.,  Ltd.,  London. 
From  C.  P.  Steinmetz,  Schenectady,  U..S.A.  Eng.  Pat. 
26,1.33  of  191)1,  Jan.  20,  1902,  under  Section  2  of  Act  of 
1888. 

I.\  lamps  of  the  pyro-electric  (Xernst)  type,  the  glow-body 
usually  has  fine  platinum  le:irting-in  wires  wrapped  round 
its  ends,  and,  as  the  ends  of  the  glower  waste  away  during 
use,  the  winding  becomes  loose.  The  jiateutees  s|uinkle 
powdered  nuignetite  (Fe.,0_,)  on  to  the  wire-wound  ouds, 
and  then  fuse  the  magnetite,  preferably  by  heating  tlie  ends 
for  a  moment  in  a  small  electric  arc  between  earbup.  point.''. 
The  bead  of  magnetite  improves  the  contact  and  increases 
the  conductirily  at  these  parts,  tending  to  keep  them  cool 
and  preventing  the  wearing  away  of  the  stick. — H.  15. 

Arc-Lamps,  and  Electrodes  therefor.  )kitish  Thomson- 
Houston  Co.,  Ltd.,  London.  From  W.  T.  Dean,  Schenec- 
tady, I'.S.A.  Eng.  Pat.  26.1.39  of  1901,  Jan  20,  1902, 
under  Section  2  of  Act  of  1888. 

Each  electrode  consists  of  a  rod  of  refractory  nuiterial 
(such  as  magnesia  or  zirconia),  which  only  becomes  a  good 
coniluclor  when  heated  to  incandescence,  surrounded  by  a 
loose  tube  or  sleeve  cf  carbon.  .  The  carbon  sleeve  of 
the  upper  electrode  is  provided  with  clutch  mechanism, 
operated  by  a  regulating  coil,  which  serves  to  raise  the 
sleeve  and  strike  an  arc  between  it  and  the  lower  electrode 
when  the  circuit  is  closed.  The  top  of  the  upper  refractory 
core  IS  enlarged  so  as  to  form  a  shoulder,  the  arrangement 
being  such  that  when  its  carbon  sleeve  has  been  lifted  a 
short  distance  and  an  arc  has  been  struck,  the  top  of  the 
sleeve  engages  the  shoulder  and  the  core  is  also  lifted. 

When  no  current  is  Howing,  the  upper  sleeve  and  core 
rest  on  those  of  the  lower  electrode.  On  closing  the  circuit, 
an  arc  is  struck  between  the  carbon  sleeve*,  and  then  the 
upper  core  is  raised,  lioth  cores  arc  heated  so  highly  in 
the  arc,  that  their  resistance  becomes  less  than  that  of  the 
carbons,  whereupon  the  arc  forms  between  the  cores,  the 
increased  current  lengthening  the  arc  and  raising  the 
candle-power  of  the  lamp. — H.  1!. 

United  States  Patents. 

Hydroctirhon  Oils;  Apparatus  for  the  Vaporisation,  Com- 
bustion, and  Ulilination  of .     T.  Tomlinson,  liray, 

Ireland.     U.S.  Pat.  690,486,  Jau.  7,  1902. 

See  Eng.  Pat.  25,629,  1899  ;  this  Journal,  1899,  100.^. 

—A.  S. 

Oil  Burner.     H.  G.  Devoe  and  C.  \V.  Dailev,  Lima,  Ohio, 
U.S.A.     U.S.  Pat.  69;!,.'')02,  Feb.  isi  1902. 

The  invmtion,  the  object  of  which  is  to  provide  a  cheap, 
duiable,  and  etticient  oil  burner,  which  may  be  conveniently 
applied  to  an  ordinary  stove  or  furnace  wuhout  materially 
changing  the  construction  thereof,  is  charaeteriscil  by  the 
combination  of  an  oil  chamber  having  an  upwardly  pro- 
jecting and  concentrically-arranged  tubular  tlauge  projecting 
from  its  bottom  to  form  an  air  inlet,  with  ribs  aii-angcd  on 
the  outer  walls  of  faid  flange,  a  b»ll-shaped  wick-support 
carried  thereby  and  resting  on  the  ribs,  means  for  supplying 
oil  to  the  wicks,  and  an  adjustable  hood  arranged  above  the 
supjrort  and  surrounding  the  same. — A.  S. 

Herjulalor ;   Automatic  Oil  and  Air  [..for  Oil-hurnimi 

Furnaces}.     F.  \V.  P,irtilt,  Louisville.    U.S.  Pat.  694,886, 
March  4,  19li2. 

WiTUiN  the  reservoir,  in  which  it  is  desired  to  keep  the  oil 
and  compresse<i  air  at  a  certain  level,  is  placed  a  ball-float 


cocV,  the  end  of  which  is  pivoted  upon  the  plugs  of  two 
cocks,  so  arranged  that  when  the  float  sinks,  one  of  the 
cocks  is  opened  to  lit  compressed  air  escape  from  the 
reservoir,  and  when  the  float  rises,  the  other  cock  is  opened 
admitting  air  to  the  injection  pump,  whereupon  air  is  pumped 
into  the  reservoir.  While  the  oil  is  at  the  proper  level  in 
the  reservoir,  neither  of  the  cocks  is  open.  The  speed  of 
the  injection  pump  is  controlled  by  the  pressure  inside  the 
reservoir. — 11.  H. 

Portable  [OiV]  Furnace.      J.  Ward,  Delaval,  Northntuber- 

land.  U.S.  Pat.  695,015,  March  II,  1902. 
The  furnace,  which  is  carried  upon  wheels  or  rollers,  con- 
sists of  two  chambers,  one  behind  the  other,  communicating 
through  a  flue  at  the  bottom  of  the  jiartition  between  them. 
The  oil  is  fed  into  one  or  more  shallow  trou;4hs,  mounted 
on  n  frame,  which  is  run  upon  wheels  into  the  front  chamber, 
the  troughs  being  provided  with  sliding  tops  for  regulating 
the  vaporisation  of  the  oil.  A  flue  at  the  end  of  the  back 
chamber  conducts  the  vaporised  oil  to  the  boiler  or  other 
object  to  be  heated.  In  the  side  walls  of  the  furnace  are 
tortuous  passages,  through  which  air,  entering  through 
slides  in  the  front  of  the  furnace,  flows,  the  heated  air 
passing  out  by  a  flue  at  the  end  of  the  back  chamber,  and 
mingling  with  the  vapori.sed  oil  in  the  eombuslion  chambers 
of  the  boiler,  &c.— H.  P. 

Vaporiser  for  Hijdrncarlion  Engines  [for  Motor  \'el:iclcs, 
4"r.].  A.  Krastin,  Cleveland,  Ohio.  U.S.  Pat.  695,060, 
March  11,  1902. 

The  casing,  through  which  air  is  drawn  into  the  explosion 
cylinder,  is  covered  with  wire  gauze  at  its  open  enil,  aud  is 
provided  with  a  cock  for  controlling  the  air  admission,  and 
an  inlet  for  the  liquid  fuel,  which  is  controlled  by  a  needle 
valve.  .\  relief  valve  is  attached  to  the  head  of  the  cylinder. 
The  operating  arms  of  the  cock  and  valves  are  connected  to 
a  single  oscillating  rod,  by  means  of  which  all  three  are 
operated  simultaneously,  the  cock  and  valves  being  so  set 
that  the  movement  of  the  rod  opens  and  closes  them  in 
proper  sequence. — H.  B. 

Liquid  Fuel  and  Air  Burner.  A.  J.  Fowler,  London, 
Canada.  LT.S.  Pat.  689,954,  Dec.  31,  1901. 
The  burner  comprises  the  following  features  : — .\  vapor- 
ising chamber  ;  a  superheating  chamber  in  which  a  central 
opening  is  formed ;  a  coiled  pipe,  extending  from  the 
vaporising  chamber  to  and  around  the  superheating 
chamber;  a  burner-pipe  fitted  with  a  burner-tip,  and 
communicating  with  the  coiled  pipe,  from  which  burner- 
pipe  the  vapour  is  discharged ;  iu  combination  with  an 
annular  air-chamber,  in  which  perforations  are  formed,  and 
which  is  loi;ated  below  and  extends  around  the  opening  in 
the  superheating  chamber;  a  sirperheating  aii--chamber 
communicating  with  said  annular  air-chamber ;  a  high- 
jiressure  air-reservoir  comrrrunicating  with  said  superheating 
air-chamber ;  and  an  air-pressure  regulator  on  the  pipe 
which  extends  from  and  communicates  with  the  high- 
pressure  air-chamber  aud  the  superheating  air-chamber. 

— C.  S. 
Crude-Oil  [Petroleum']  Burner.     G.  E,  Witt,  Fresno,  Cal. 
I'.S.  I'at.  693,9;i8,  Feb.  25,  1902. 

The  inventor  claims,  in  a  crude-oil  burner,  the  combination 
of  an  inlet  chamber,  an  oil-feed  pipe  eonrmunicating  there- 
with, a  steam  pipe  having  an  injector  nozzle  extending  into 
said  inlet  chamber,  a  perfonited  tubular  mixing  chamber 
extendrng  from  the  inlet  chamber,  an  atomising  chamber 
inclosing  the  mixing  chamber,  aud  a  plug  in  the  outer 
end  of  the  hitter,  to  centre  the  same  in  the  atomising 
chamber,  which  plug  is  channelled  for  the  discharge  of 
commingled  steam  and  atomised  oil  from  the  atomising 
chamber.—  C.  S. 

Burner;    Conibinutittn    Ilhtmiuatimj     and   Heating  . 

V.  K.  CofBII,  Brooklyn.    V.S.  Pat.  690,700,  Jan.  7,  1902. 

A  VEKTICAL  burner  tube,  fitted  at  the  top  with  an 
illuminating  burner  tip,  is  surronn<led  b}'  a  Bunsen  or  outer 
tube  whir^h  can  slide  \i[>  and  down,  its  motion  being  gttided 
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hy  a  vertical  slot,  which  engages  a  pin  or  stud  fastened 
ri"i(llv  to  the  burner  tube.  Lateral  slots  extending  from 
the  vertical  slot  emible  the  Buusen  tube  to  be  tixeil  at  any 
desired  height.  When  the  burner  is  to  be  used  for  illumi- 
uatiug  purposes,  the  outer  tube  is  loweieil  till  its  upper 
edge  is  below  the  burner-tip ;  when  used  fur  beating 
purposes,  the  Bunsen  tube  is  raised  uutil  a  eutficieut  area 
of  the  slots  is  uncovered  to  admit  the  proper  proportion  ot 
air  to  the  gas  to  produce  a  non-luiuiuous  tlame.  A  lever, 
pivoted  on  the  outer  tube  and  fitted  with  a  handle,  facilitates 
the  adjustment  of  the  outer  tube. — H.  B., 

Bunsen  Burner.     C.  W.  Taylor,  Sioux  City.     U.S.  Pat. 
690,792,  Jan.  7,  1902. 

In  a  Bunsen  burner  of  ordinary  construct  ion,  the  usual  gas- 
inlet  nipple  is  replaced  by  a  horizontal  periorated  diaphragm. 
An  annular  collar  is  arranged  on  the  interior  of  the  burner 
tube  a  little  above  the  diaphragm,  pressing  upon  the  outer 
edge  of  a  metal  disc  which  rests  upon  the  diaphragm.  A 
handle  attached  to  the  disc  projects  through  a  horizontal 
segmental  slot  in  one  side  of  the  burner  tube,  euabliug  the 
disc  to  be  partially  rotated  in  a  horizontal  plane.  A 
central  perforation  m  the  diaphragm,  and  a  simdar  one  iu 
the  disc,  always  coincide,  whatever  the  position  of  the  disc 
handle  may  be.  Other  perforations  in  the  diaphragm  are 
eccentrically  disposed  in  relation  to  apertures  in  the  disc, 
so  that,  by  rotating  the  disc,  a  greater  or  smaller  volume  of 
gas  can  be  admitted  as  desired,  the  central  perforations 
always  permitting  some  gas  to  pass. — H.  B. 

Bunsen  Gas  Burner.     B.  M.  Uanna,  Pittsburg.     U.S.  Pat. 
694,;46,  March  4,  1902. 

The  burner  is  adapted  to  be  regulated  for  either  high- 
pressure  or  loiv-pressure  gas.  The  ga.s-inlet  oritice,  which 
18  arranged  at  the  foot  of  the  mixing  tube,  consists  of  a 
central  perforation  in  a  roetal  plug,  which  may  be  screwed 
up  or  down  slightly  in  the  tubular  base  attached  to  the  gas- 
pipe.  Inside  the  metal  plug  is  a  lixed  needle  valve,  the 
point  of  which  projects  upwards  into  the  central  perforation, 
any  rotation  of  the  plug  opening  or  closing  the  orifice  as 
the  case  may  be.  A  pin  attached  to  the  plug  projects 
laterally  through  a  slot  in  the  outer  burner  tube,  to  facilitate 
the  adjustment  of  the  plus;. — H.  B. 

Separator;  Gas   and    Water   .      I.    L.    Neely,    Fair- 
mont, Indiana,  U.S..\.     U.S.  Pat.  690,986,  Jan.  14, 1902. 

A  VERTICAL  cylindrical  reservoir  has  a  water  inlet  near  its 
middle  and  a  gas  outlet  iu  its  top  cover  ;  a  valve  in  the 
water  outlet  below  is  controlled  by  means  of  a  doat,  to 
which  it  is  attached  by  a  spiral  spring.  Normally  the  valve 
is  closed,  but  on  the  level  of  the  water  in  the  reservoii' 
rising,  the  float,  stretching  the  spring,  finally  lifts  the  valve, 
and  allows  the  water  to  escape,  when  the  valve  again 
closes. — J.  W.  H. 

Caraureiter.      J.  G.  Clark  and  G.  Cothrau,  Indiana,  U.S.A. 
U.S.  Pat.  6»9,460,  Dec.  24,  1901. 

The  carburetter  consists  ot  a  vertical  cylindrical  vessel, 
heated  by  a  burner  beneath,  through  which  passes  vertically 
downwards  a  blast  pipe,  ending  in  radiating  perforated 
branches  near  the  bottom  of  the  vessel.  The  vessel  is 
charged  with  the  carburetting  liquid.  Two  valved  eduction 
pipes  are  connected  to  the  vessel,  one  passing  to  near  tne 
bottom,  the  other  only  passing  a  short  distance  below  the 
cover.  These  two  unite  outside  the  vessel,  and  lead  to  a 
vertical  hehcal  heating  tube,  enclosed  in  a  vertical  cylinder, 
and  heated  by  a  burner.  The  other  end  of  the  coil  leads  to 
the  distnbutiug  pipe,  which  is  provided  with  branches  for 
supplying  the  two  burners  used  in  the  process. — K.  S. 

Carburetter.    J.  St.  C.  Legge,  London.     U.S.  Pat,  690,303, 
Dec.  31,  1901. 

The  air  is  forced  upwards  through  a  vertical  drying 
cylinder,  within  which  are  holders,  having  perforated 
bottoms,  contaming  quicklime  or  calcium  chloride.  'Ihe 
dried  air  then  passes  through  a  tube  which  has  two 
branches.  One  branch  leads  to  a  periorated  coil,  which  is 
immersed  in  the  carburetting  liquid  contained  in  the  bottom 


of  the  carburetting  vessel.  The  other  leads  to  a  perforated 
coil,  which  is  situated  above  a  perforated  diaphragm  in  the 
same  vessel,  and  beneath  a  quantity  of  porous  material. 
The  quantities  of  air  which  pass  through  the  respective 
coils  can  be  regulated  according  to  the  weather,  &c.  The 
carburetted  and  uncarburetted  air  mix  thoroughly  iu  passing 
through  the  porous  material,  and  the  mixture  passes  out 
through  an  opening  in  the  top  to  the  distributing  main. 
The  carburetting  vessel  is  immersed  in  a  water  tank,  and  a 
coil,  which  is  immersed  iu  the  liquid  hydrocarbon,  is  open 
at  both  its  ends  to  the  water  in  the  tank.  The  supply  of 
hydrocarbon  is  regulated  by  a  float  operating,  through 
lever.s,  a  needle  valve  on  the  supply  pipe. — K.  S. 

Carburetter  [OiV-Gos].    O.  A.  Lane  and  H.  A.  Davenport 
U.S.A.     U.S.  Pat.  690,444,  Jan.  7,  1902. 

The  oil  is  brought  by  a  tube  provided  near  its  exit  with  a 
gravel  filter,  and  at  its  exit  with  an  adjustable  needle  valve. 
It  then  passes  to  a  vertical  tube,  at  the  bottom  of  which  is  a 
quantity  of  wick,  while,  higher  up,  the  tube  is  surrounded 
with  a  burner  adjustable  in  vertical  position,  and  arranged 
to  heat,  not  only  the  vertical  tube,  but  an  upper  horizontal 
retort  into  which  the  vertical  tube  opens.  The  oil  vapour  is 
"  fixed  "  in  this  retort,  and  passes  from  the  retort  to  a  vertical 
tube  having  two  branches,  a  lower  one  leading  to  a  needle- 
valved  outlet  supplying  gas  to  the  burner  surrounding  the 
vaporising  tube.  This  valve  is  initially  heated  by  means 
of  an  external  oil  cup.  The  burner  referred  to  consists  of 
an  annular  casing,  divided  by  an  annular  foraminiferous 
diaphragm  into  two  compartments,  an  outer  or  mixing 
chamber  and  an  inner  combustion  chamber.  The  upper 
branch  of  the  veriical  tube  leads  to  a  horizontal  mixing 
tube  supported  upon  the  top  of  the  retort,  and  the  entrance 
to  which  is  regulated  by  another  needle  valve. — R.  S. 

Carburettiny   Air ;  Apparatus  fur  .     P.   R.    van   der 

Made,    Breuleken,     Netherlands.       U.S.    Pat.    690,6S1, 
Jan.  7,  1902. 

AiK  is  forced  through  a  horizontal  perforated  pipe  which  is 
immersed  iu  liquid  hydrocarbon  contained  in  a  horizontal 
cylinder.  A  tier  of  these  boiler-like  cylinders  is  used,  and 
the  cylinders  are  employed  iu  series,  that  is,  the  oil  is 
supplied  by  a  pump  to  the  top  one  only,  overflow  pipes 
carrying  it  to  the  others  in  succession,  whilst  air  is  supplied 
to  the  bottom  one  only,  the  perforated  tube  iu  each  higher 
vessel  being  connected  with  the  vapour-  and  air-space  in  the 
chamber  below. — K.  S. 


Carburrtter  or  Mixing  Valve  for  Explosive  Engines.  A . 
L.  Kull,  Camden,  Mew  Jersey,  U.S.A.  U.S.  Pat.  690,1 12, 
Dec.  31,  1901. 

The  valve  is  adapted  to  thoroughly  vaporise  a  liquid  hydro- 
carbon, and  to  intimately  mix  the  vapour  thus  obtained  with 
air,  at  each  suction  stroke  of  the  piston  of  the  engine.  The 
device  consists  of  a  lower  part  having  air  and  oil  inlets,  anil 
an  upper  part,  forming  a  mixing  chamber,  which  is  separated 
irom  the  lower  part  by  a  spring-controlled  lift  valve.  The 
lower  part  has  a  large  air  inlet,  and  a  narrow  oil  inlet  regu- 
lated by  a  needle  valve.  The  main  valve  is  of  an  inverted 
conical  shape,  and  its  seat  is  a  correspondingly  shaped 
bushing  fitting  on  the  conical  wall  of  the  casing.  The  air 
enters  beneath  the  valve ;  the  oil  is  fed  to  an  annular 
groove  beneath  the  bushing.  The  latter  is  perforated  to 
allow  the  oil  to  escape  in  fine  jets  when  the  valve  is  raised, 
whereby  the  oil  mixes  with  the  air  just  before  the  latter 
reaches  the  mixing  chamber. — R.  S. 

Wax-burniny  Lamp.     A.  J.  Pursall  and  H.  D.  Jackson, 
Birmingham.     U.S.  Pat.  689,747,  Dec.  24,  1901. 

The  lamp  consists  of  a  body,  a  removable  base,  a  reservoir 
divided  by  a  perforated  vertical  partition  into  two  compart- 
ments, one  of  which  is  charged  with  a  cake  of  wax,  whilst 
the  other  terminates  below  in  a  passage  leading  to  the 
burner,  which  is  situated  below  and  close  to  the  reservoir, 
and  contains  a  wick  that  extends  down  to  a  point  near  the 
bottom  of  the  burner  receptacle. — C.  S. 
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(iasoUne  Lamp.      V-  E-  Shortt,  Carthage,  N.Y.     U.S.  Pat. 
639,656,  Dec.  24,  1901. 

Luis  leinnns  lu  tliis  lump  comprise  the  combiuatlou,  with 
the  oil-reservoir,  of  :in  air  cylinder  comiocted  therewith, 
a  . ■spring-operated  pistou  for  forming  a  vaenum  in  the  air 
ejlinder,  a  handle  for  retraeting  the  pi.stou  against  tiie 
power  <it  the  spring,  an  air  tnbe  dipping  below  the  surface 
cif  the  liquid  in  the  oil  reservoir,  a  draught  tube  extending 
from  the  air  cjliuder  into  the  upper  part  of  the  re.servoir 
and  fitted  with  a  valve  to  prevent  the  oiilHow  of  the  fluid 
from  the  air  ejlinder,  a  generator,  an  oil  pipe  couneetiug 
the  oil  reservoir  with  the  generator,  an  initial  heater  near 
the  generator,  a -valve-controlled  conducting  pipe  connecting 
the  air  cylinder  and  initial  heater,  and  a  pipe  for  delivering 
gas  from  the  generatiir  to  the  lamp  burner. — C.  S. 

Lamp  ;   Vapour-bur iiiuy  Street .     J.  C.  Craniger, 

U.S.A.     U.S.  Pat.  690,237,  Dec.  31,  1901. 

Gasoline,  contained  under  pressure  in  a  reservoir  situated 
at  the  base  of  a  lamp-post,  is  led  up  a  pipe  to  a  two-way 
valve  situated  in  the  upper  part  of  the  lamp,  the  ports  of 
the  valve  being  so  arranged  that  the  gasoline  can  be  sup- 
plied either  to  the  main  burner,  to  the  auxiliary  burner,  or 
to  both  burners  simultaneously.  The  vaporiser  of  the  main 
burner  consists  of  a  conical  coil,  composed  of  coil«  of  pipes 
J  in.  and  |  in.  in  diameter,  situated  above  the  burner, 
one  end  of  the  coil  being  connected  with  the  two-way  valve, 
and  the  other  end  with  a  vapour  chamber  arranged  horizon- 
tally below  the  coils  and  above  the  burner.  The  auxiliary 
burner,  which  also  comprises  a  vaporising  coil  connected 
to  the  two  way  valve,  is  situated  centrally  within  the  upper 
part  of  the  vaporising  coil  of  the  main  burner.  The  vapour 
irom  the  main  vaporiser  is  led  through  a  perforated  air- 
mixing  chamber  and  then  down  to  the  burner,  which  is  sur- 
mounted by  a  mantle  and  surrounded  by  a  chimney.  The 
lower  parts  of  the  lamp  are  contained  within  a  glass  globe, 
and  the  upper  parts  are  covered  by  a  metal  dome,  the  lamp 
being  suspeuiied  from  a  tuacket  on  the  lamp-post.  The 
auxiliary  burner  is  always  kept  lighted  when  the  main 
burner  is  not  in  use,  and  it  thus  keeps  the  vaporising  coils 
of  the  latter  hot.  The  two-way  valve  is  actuated  by  a 
clockwork  mechanism  in  such  a  way  that,  when  the  lamp 
is  to  be  lit  up,  the  valve  is  first  set  for  a  short  time  in  that 
position  which  allows  gasoline  to  flow  into  both  burners, 
■and  next,  when  the  main  burner  has  lit,  is  set  so  as  to 
extinguish  the  auxiliary  burner.  A  metal  diaphragm  and 
cylindrical  casing  serve  to  confine  the  heat  of  the  burners 
to  the  vaporising  coils  and  protect  the  valve  mechanism. 

— H.  B. 

Burner ;    Vapour .     H.  F.  Smith,  Philadelphia. 

U.S.  Pat.  690,327,  Dec.  SI,  1901. 

In  this  burner  device,  adapted  for  the  production  of  a 
luminous  flame  from  gasoline  or  ttie  like,  the  vaporised 
hydrocarbon  enters  a  vapour  chamber  which  communicates, 
through  a  vapour  jet,  wiih  a  mixing  tube,  wherein  the  gas 
mingles  with  air  admitted  in  regulated  quantity  by  a  screw- 
threaded  valve  situated  at  the  side  of  the  mixing  tube. 
The  device  is  arranged  horizontally,  the  end  being  turned 
up  to  receive  the  burner-tip ;  a  detachable  cap  at  the  other 
end  facilitates  the  cleaning  of  the  vapour  chamber  and  jet. 

— H.  B. 

Hydrocarbon  Lamp.     S.  B.  Morss,  N.J.,  U.S.A.     U.S.  Pat. 
691,068,  .Ian.  14,  1902. 

The  inventor  claims,  in  connection  with  a  hydrocarbon 
lamp  or  heater,  the  combination  of  a  burner  having  a  wick 
tube  ;  a  tube  or  duct  having  a  portion  overlying  the  wick 
tube  and  two  depending  portions  lying  on  opposite  sides  of 
the  wick  tube  and  opening  downwardly  ;  and  a  wick  extend- 
ing continuously  from  the  wick  tube  to  an  oil  container, 
thence  up  into  and  through  the  duct  and  depending  there- 
from into  the  oil,  the  overlying  portion  of  the  duct  having 
means  to  permil  the  escape  of  vapour  ;  a  guide  for  the  wick 
below  the  burner,  and  a  shielil  surrounding  the  said  means 
of  escape  anil  extending  upwards — C.  S. 


Incandescent  Gas  Burner.     W.  H.  A.  Sieverts  and  .T.  F.  (.'. 
Juergens,  Germany.     U.S.  Pat.  689,657,  Dec.  24,  1901. 

The  burner  is  designed  to  permit  of  the  vertical  adjustment 
of  the  burner  top  (which  is  covered  with  wire  gauze  and 
surmounted  by  a  flame-spreader)  relatively  to  the  gas  inlet 
at  the  base  of  the  mixing  tube,  whilst  the  burner  is  in 
operation.  The  outer  baruer-lube,  which  carries  the  burner 
top,  rests  upon  a  nut,  which  may  be  screwed  up  and  dotrn 
upon  a  sciew-thre.'ided  ring  or  sleeve  resting  upon  the 
shoulder  of  the  mi.\ing  tube. — H.  B. 

JncanJescent  Burner  for  Oil  Lumps.  .T,  ilcFarlane  and 
E.  U.  Sterne,  Washington.  U.S.  Pat.  690,117,  Dec.  31, 
1901. 

An  oil  lamp  of  the  circular-wick  tjpe  is  described,  in  which 
means  are  provided  for  adjusting  the  air  currents  passing 
up  the  interior  of  the  lamp. — H.  B. 

Incandescent  Gas  Lamp.     W.  Tice,  New  York.     L'.>.  Pat. 
694,695,  March  4,  1902. 

RuFtHENCK  is  made  to  patentee's  U.S.  Pat.  .')3S,344  of  1897. 
The  mixing  tube  of  the  burner,  round  which  is  fitted  closely 
a  slotted,  rotatable  sleeve  for  regulating  the  air-inlets,  is 
provided  with  a  bead,  flange,  or  other  external  st^p  just 
above  the  top  of  the  rotatable  sleeve.  On  this  stop  rests 
the  tube,  carrying  the  burner  top,  gallery,  i&e.,  which  is 
slipped  over  the  upper  end  of  the  mixing  tube.  When  once 
the  rotatable  sleeve  has  been  adjusted  so  as  to  pass  the 
proper  amount  of  air,  any  accidental  disturbance  of  it  through 
the  rotation  of  the  upper  parts  of  the  burner  is  prevented 
by  the  stop. — H.  B. 

Incandescent  Gas  Burner.     C.  A.  Bluhm,  Michigan  City. 
U.S.  Pat.  6i)4,S24,  .March  4,  1902. 

A  CONICAL  valve  is  arranged,  point  downwards,  in  the  gas- 
inlet  orifice  of  the  burner.  The  point  is  adapted  to  screw 
upon  a  fixed  threaded  stem,  which  projects  upwards 
centrally  through  the  gas  orifice.  The  upper  end  of  the 
conical  valve  is  attached  to  a  stem,  of  angular  cross-section, 
that  engages  loosely  an  angular  perforation  in  a  cross-plate 
fixed  in  the  head  of  the  burner.  When  the  burner  is 
rotiUed,  the  latter  stem  is  caused  to  turn  likewise,  and  the 
conical  valve  is  raised  or  lowered  in  the  gas  orifice, 
regulating  the  flow  of  gas  accordingly. — H.  B. 

Acetylene  Gas  Generator.    C.  E.  Colomy,  Virginia,  U.S.A. 
U.S.  Pal.  689,540,  Dec.  24,  1901. 

This  is  a  mechanically-fed  carbide-to-water  generator. 
T'he  flexible  connection  between  a  rising  holder  and  its 
counterpoise  runs  over  a  wheel  fastened  to  a  shaft,  at  the 
other  end  of  which  is  a  clutch  gear  and  pulley.  The  latter 
drives,  by  means  of  a  belt,  another  pulley  on  a  horizontal 
shaft,  which  passes  through  a  stuHing  box  into  the  gas  ,'pace 
of  the  generator.  Inside,  this  shaft  transmits  its  motion  to 
a  vertical  shaft  carrying  a  conical  disc  at  the  aperture  of 
the  usual  carbide  hopper,  which  serves  to  feed  granulated 
carbide  into  the  water  as  it  moves  round  ;  while  below  the 
water  level,  the  shaft  also  bears  u  distributing  plate,  which 
is  snept  clear  of  lime,  &c.,  by  a  fi.xed  brush.  Owing  to  the 
clutch,  the  mechanism  only  works  when  the  holder  bell  is 
travelling  downwards. — F.  H.  L. 

Acetylene  Gas  Generator.     C.  Sebelle,  Vienna.     U.S.  Pal. 
689,756,  Dec.  24,  1901. 

This  is   a   mechanically-fed   carbide-to-water  generator  iu 

j   wliich  the  carbide  hopper  is  fastened  to,  and  rises  with  the 

holder-bell.     The   apex  of  the   cone  is  formed  by  a  pair  of 

flaps,    each   connected  to  a   connterwcighted   lever,    which 

normally   join   together,    V-fashion.      When  I  he    bell  ialls, 

stops   fixed   to   the    walls    of  the  generator  trip  up   these 

horizontal  levers,  opening  the  carbide  hopper  to  the  desceDI 

of  the   material.     In    order   to   prevent   a   large   lump   of 

!   carbide   jambiug   open    the   flajis   and   permitting  smaller 

'    pieces  to  enter  the  water  when  the  hopper  shuuld  he  closed, 

each  flap  is  composeil   of  a  large  number  of  flexible  steel 

wires,  like  a  brush,  which  engage  together,  and  secure  the 

opening. — F.  11.  L. 
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Acetylene  Gas  Generator.     A.  M.  Dimmick,  U.S.A. 
U.S.  Pat.  689,858,  Dec.  31,  1901. 

MECHANiOALLY-FED  ciii'bide-to-water  apparatus.  The 
biile  container  is  a  separate  cylindrical  vessel,  which  is 
ided  inttrnally  by  means  of  two  partitions  into  a 
.haped  space  for  the  cirbide,  one  wall  of  wliich  is  vertical. 
the  apex  of  the  V,  iu  the  vertical  wall,  there  is  a  round 
e  covered  h\  a  movable  box,  which  collects  a  certain 
irgc  of  carbide.  As  the  holder  bell  fails,  mechanism 
Qes  into  action  which  upsets  this  box,  allowing  its 
it^nts  to  run  down  an   inclined  plane  through  a  layer  of 

into  the  water  of  the  generator,  the  box  afterwards 
umin"  its  normal  position.  The  decomposing  chamber 
,  a  false  bottom  with  a  central  aperture  in  it,  which  is 
lable  of  beinsj  covered  by  a  flap-valve  connected  to  an 
side  lever;  this  hole  is  usually  open,  and  the  carbide 
s  into  the  space  beueath;  but  when  it  is  debited  to 
lOie  the  lime  sludge,  the  flap  can  be  shut  aud  a  manhole 
ned  without  permitting  gas  to  escape.  Above  the 
omposing  chamber  is  a  rising  holder  working  in  an 
mlar  seal.  The  lid  of  the  carbide  store  is  water- jacketed, 
1  any  quantity  of  material  can  be  kept  iu  it  without 
stage.— F.  H.  L. 

etylene  Gas  Generator.  J.  A.  Mosher  and  \V.  S.  Hamm, 
Chicago,  U.S.A.  U.S.  Pat.  690,173,  Dec.  31,  1901. 
GE.NKKATOK  of  the  drip  pattern.  Inside  a  vertical 
indrical  vessel  are  placed  superposed  carbide  receptacles 
isisting  either  of  hemispherical  basins  with  perforated 
toms  or  of  wire  cages.  The  base  of  each  serves  as  the 
■er  for  the  cage  immediately  beneath,  while  the  topmost 
J  has  a  cover  of  its  own,  also  provided  with  a  number  of 
Iributing  holes.  The  water  enters  and  the  gas  escapes 
the  top  of  the  generator,  and  therefore  it  is  claimed 
c  overheating  is  minimised,  since  the  action  takes  place 
ween  liquid  water  and  carbide,  the  water-vapour  passing 
with  the  gas.  Heat  distribution  is  also  assisted  by 
king  the  generating  cylinder  large  in  comparison  with  the 
itracted  area  within  which  acetylene  is  evolved.  U.S. 
t.  652,974,  granted  to  J.  A.  Mosher,  is  referred  to. 

— K.  H.  L. 

etylene  Gas  Generator.  T.  A.  Bryan,  Baltimore,  U.S.A 
U.S.  Pat.  690,356,  Dec.  31,  1901. 
SBLF-coNTAiNED,  mechanically  fed,  carbide  to-water 
lerator,  with  displacement-holder,  the  supply  cf  carbide 
ng  governed  by  the  pressure  in  the  apparatus.  The 
torn  of  the  carbide  hopper  terminates  in  a  tube,  the 
uth  of  which  enters  into  a  movable  scoop  capable  of 
ng  closed  by  a  movable  door.  At  the  top  of  tfte  whole 
)aratus  is  a  small  chamber  in  connection  with  the  gas 
ice,  which  contains  a  flexible  diaphragm  fastened  to  a 
er;  this  lever  opens  or  closes  the  door  of  the  carbide 
op.  The  lower  end  of  the  carbide  tube  also  communicates 
h  the  air  by  a  tube  pointing  downwards,  and  closed  by  a 
ew  cap,  through  which  carbide  can  be  removed  from  the 
rage  hopper  whcu  necessary.  When  the  generator  is  in 
ion,  this  tube  is  shut  off  at  its  internal  end  by  a  movable 
ir  operated  by  the  above-mendoned  mechanism.  On  the 
in  service  pipe  is  a  three-way  cock,  communicating  either 
ween  the  generator  and  the  burners,  or  between  the 
lerator  and  the  safety  pipe  ;  this  cock  is  controlled  by  a 
id  lever,  the  other  end  of  which  locks  over  the  screw 
1  at  the  top  of  the  carbide  hopper,  through  which  the 
id  is  fed  in.  Said  cap,  accordingly,  cannot  be  unscrewed 
hout  disconnecting  the  service,  and  at  the  same  time 
king  a  connection  between  the  gas  space  of  the  generator 
1  the  escape  pipe.  The  last-mentioned  lever  also  locks 
unlocks  the  main  water-inlet  and  the  sludge  cock  at  the 
torn.     Ihe  apparatus  works  with  granulated  carbide. 

— F.  H.  L. 

etylene  Gas  Generalor.     J.  J.Hendler,  Missouri,  U.S.A. 
U.S.  Pat.  690,425,  Jan.  7,  1902. 

IS  is  a  small  apparatus  of  the  contact  type,  intended  to 
immersed  bodily  in  a  large  mass  of  water,  such  as  a  lake, 
the  illuminaiiou  of  parks,  &c.,  or  in  the  sea  for  buoying, 
consists  of  a  closed  cylindrical  vessel  containing  carbide, 
h  a   cock  and  burner  mounted  ou  top,  and  having  an 


upright  pipe  arranged  concentrically  within  it,  closed  at  the 
top,  with  a  side  hole  half-way  up,  aud  open  at  the  bottom. 
Inside  this  tube  is  an  inverted  funnel  tube,  through  which 
either  water  enters  to  attack  the  carbide,  or  the  excess  of 
gas  passes  ilonii  to  collect  in  the  funnel.  Small  tubes  with 
returned  heads  also  pass  from  below  the  bottom  of  the 
cylinder  to  near  its  upper  part,  serving  also  to  remove 
surplus  gas.  Beneath  the  bottom  of  the  cylinder  is  a 
spreading  base,  open  at  the  bottom,  which  acts  as  a  stand  ; 
and  near  the  top  of  the  cj  Under  is  a  ring-shaped  float,  either 
of  cork  or  the  like,  or  of  rubber,  which  can  he  distended  by 
acetylene  escaping  from  the  cylinder  through  a  non-return 
valve.  From  underneath  the  base  hangs  a  weight  to  main- 
tain the  whole  in  a  vertical  position  when  floating  in  water. 
The  inverted  funnel  and  the  stand  of  the  apparatus  behave 
as  displacement-holders. — F.  H.  L. 

Lamp;  ['holographic  Flash-Liyht .     J.  L.  Zweck. 

U.S.  Pat.  690,508,  1902. 

See  under  XXI.,  page  497. 

Acetylene  Gas  Getierator.     J.  H.  Ross,  Aston,  F.ngland. 
U.S.  Pat.  690,773,  Jan.  7,  1902. 

This  is  a  self-contained  table  lamp.  See  Eng.  Pat.  9537, 
1900  ;  this  Journal,  1901,  564. — F.  H.  L. 

Acetylene  Gas  Generator.     W.  VV.  Cozins,  California. 
U.S.  Pat.  691,.'i57,  Jan.  21,  1902. 

This  is  an  automatic  drip  generator  with  displacement- 
holder,  the  supply  of  decomposing  water  coming  from  the 
displacement  chamber,  and  being  accordingly  cut  off  when 
a  store  of  gas  accumulates.  Tlie  carbide  is  contained  iu  a 
large  number  of  small  pots,  arranged  partly  "  in  series  "  and 
partly  "  in  parallel,"  which  are  slung  on  lengths  of  barrel 
extending  horizontally  from  the  holder,  which  is  a 
rectangular  tank,  with  a  purifying  vessel  in  its  centre. 

— F.  H.  L. 

Acetylene  Gas  Generator.     L.  T.  Stephenson,  Trinidad, 

Colorado,  U.S.A.  U.S.  Pat.  694,587,  March  4,  1902. 
This  is  an  automatic  generator  of  the  flooded-compartmeut 
system.  The  store  of  water  for  decomposing  purposes  is 
separate  from  that  in  wbiuh  the  bolder  floats,  said  water 
being  admitted  to  the  carbide  by  the  opening  of  a  valve  each 
time  the  bell  falls.  Should  the  liolder-bell  rise  above  a 
certain  point,  it  brings  into  operation  a  series  of  levers, 
which  open  blow-off  cocks  on  the  decomposing  chamber  and 
on  the  holder,  thus  enabling  surplus  gas  to  be  removed.  The 
carbide  is  contained  in  a  number  of  subdivided  superposed 
vessels,  which  communicate  with  one  another  in  such  fashion 
that  the  water,  entering  from  beneath,  attacks  the  carbide 
in  each  in  succession.— F.  H.  L. 

Acetylene  Gas  Generator.  J.  Harris,  Cleveland,  Ohio,  U.S.A. 
U.S.  Pat.     694,916,  March  4,  1902. 

An  apparatus  of  the  automatic  water-to-carbide  type,  with 
separate  store  of  decomposing  water,  a  rising  holder,  the 
falling  of  which  opens  a  cock  on  the  water  inlet,  and  a 
horizontal  carbide  vessel  of  one  tier  only,  divided  radially 
into  a  number  of  compartments. — F.  H.  L. 

Incandescent  Electrode    Vapour  Electric   Lamp.     P.  C. 
Hewitt,  New  York.     U.S.  Pat.  690,952,  Jan.  14,  1902. 

It  has  been  found  that  in  lamps  enclosing  certaiu  gases  of 
proper  density,  and  electrodes  of  suitable  material,  a  current 
of  moderate  E.M.F.  will  cause  the  gas  to  emit  light,  and  will 
raise  the  negative  electrode  to  incandescence.  In  the  lamps 
described,  the  resistances  are  so  adjusted  that  the  cathode 
emits  intense  light,  that  emitted  in  the  gaseous  path  being 
relatively  small.  To  prevent  the  current  from  passing  round 
to  the  back  of  the  cathode  and  damaging  the  leading  wires, 
the  latter  are  enclosed  in  tubes  of  glass,  porcelain,  or  other 
material  which  will  remain  a  non-conductor  when  hot.  In 
Fig.  1,  the  cathode,  5,  situated  iu  the  centre  of  the  globe,  is 
held  by  the  porcelain  tube  14,  through  which  the  leading 
wires  passes,  the  tube  being  held  by  the  glass  stem  12. 
The  anode,  2,  is  seated  in  the  glass  column  10,  enclosing  the 
wire  7.     The  electrodes  are  made  of  iron  or  other  conducting 

O  2 


466 


JOURNAL  OP  THE  SOCIETY  OF   CHEMICAL   INDCSTKY. 


[April  15,  IStlB. 


material,  or  even  of  light-emissive  material,  Bach  as  the  rare 
earths.  "Gas  of  the  proper  density  is  placed  within  the 
globe."  "  With  attenuated  aitrogen  .  .  .  and  with  iron 
electrodes  separated  a  distance  of  about  one  and  one-half 
inches,  the  lamp  may  be  started  with  a  direct  current  having 
a  pressure  of  seven  hundred  and  fifty  volts  or  less,"  and  the 


cathode  becomes  incandescent.  If,  while  the  lamp  is  in 
action,  the  current  increases,  the  resistance  of  the  gas 
decreases  ;  but  this  is  compensated  for  by  an  increase  of  the 
resistance  between  the  gas  and  the  cathode,  so  that  the 
temperature  of  the  cathode  remains  steady,  and  the  lamp  is 
self-governing.  By  correctly  adjusting  the  gas  density,  the 
lamp  may  be  made  to  start  on  the  same  current  as  it  is 
designed  to  operate  on.  Figs.  2  and  3  show  a  modifica- 
tion in  which  the  cathode  is  surrounded  by  an  anode,  2, 
made  in  the  form  of  a  ring. 

In    this    patent   the    claims  are   for   the   apparatus  (see 
following  abstract). — H.  B. 

Method  of  Electric  Lighting.     P.  C.  Hewitt,  New  York . 
U.S.  Pat.  690,953.  Jan.  14.  1902. 

The  text  and  drawings  of  this  specification  are  substan- 
tially identical  with  those  of  the  preceding.  The  claims  are 
for  the  method  of  ligbtmg,  by  rendering  luminous  the  cathode 
of  a  lamp  of  the  kind  described  above  ;  and  for  the  method 
of  adapting  lamps  for  u.se  with  currents  subject  to  slight 
variations,  by  the  compensating  arrangement  of  the  resis- 
lances.  Keterence  is  made  to  U.S.  Pals.  685i,690,  682,691, 
682,692,  and  682,699  of  1901.— H.  B. 

[ /nfondescent]  Gas  Arc-Lamp.  J.  K.  Russell  and  W.  F. 
Clausen,  Sheboygan,  Wisconsin.  U.S.  Pat.  691,001, 
Jan.  14,  1902. 

The  invention  refers  to  a  suspended  incandescent  gas  lamp, 
constructed  so  as  to  resemble  an  arc  lamp.  A  cluster  of 
burners  supplied  with  gas  from  a  common  central  gas  pipe, 
is  enclosed  within  a  globe,  each  burner  having  a  draught 
chimney,  about  20  ins.  long,  arranged  above  it,  the  mantle 
being  bung  from  a  horizontal  rod  held  in  slots  at  the  base  of 
the  chimney.     The  chimneys  are  held  in  position  within  an 


outer  casing  by  means  of  two  perforated  discs,  which  prevent 
any  circulation  of  air  oatside  the  chimneys.  The  outer  casin" 
and  globe  resemble  externally  those  of  electric  arc  lamp^. 
an  exit  being  provided  at  the  top  of  the  casing  for  the  hot 
waste  gases.  The  central  gas  pipe  is  provided  with  a  pilot 
jet.— H.  B. 

III.-DESTMCTITE  DISTILLATION. 
TAE  PEODUCTS.  PEIKOLEUM. 

United  States  Patents. 

Distilling  .Oil.     J.    A.    Uubbs,    PitUsburg,  Pa.     U.S.  Pat. 

694,621,  March  4,  1902. 
AiB  is  forced  through  the  oil  while  the  latter  is  maintained 
at  a  vaporising  temperature,  the  vapours  are  condensed,  the 
distillate  is  beated  to  a  vaporising  temperature,  and  air  is 
forced  through  it  while  in  that  condition.  It  is  stated  that 
the  products  will  burn  without  smoke  or  smell. — C.  6. 

Ihstilling    Oil.      .T.  A.  Dubbs,  Pittsburg,  Pa.     U.S.  Pm. 

694,622,  March  4,  1902.  (See  preceding  abstract.) 
To  produce  distillates  that  will  burn  with  a  smokeless, 
inodorous  flame,  the  inieutor  proposes  to  distil  the  oil  bv 
vaporisation  under  the  combined  action  of  heat  and  ait 
forced  through  the  oil,  the  influx  of  air  being  so  controlled 
as  to  maintain  a  pressure  in  the  still  substantially  higher 
than  atmospheric  pressure,  in  consequence  of  which  the 
air  and  oil  are  subjected  to  a  temperature  exceeding  the 
vaporising  temperature  of  the  latter. — C.  S. 

lY.-COLOUKINa  MATTERS  AND 
DYESTUFFS. 

Light  and  Colouring  Matters.  U.  SilbermaOD. 
Zeits.  f.  Farben.-  u.  Textil-Chem.,  1902,  \ 
152  —  155. 

The  author  advances  the  proposition  that  decom- 
position of  dyestufEs    by  light  is  a  process  analo- 
gous to  that  produced  by  the  action  of  the  electric 
current ;  in    both   cases    the  destruction   of  the 
colouring  matter  may  be  due  either  to  reduction  or 
oxidation. 
The  formation  of  a  dyestuff  is  generally  an  e.^otheimi( 
process,  whilst  its  decomposition  is  due  to  an  endothermic 
reaction,  the  latter  change  being  brought  about  either  bj 
the  application  of  light  or  electrical  energy. — 6.  T.  M. 

'J'etramethyldiaminodiphenytcarbinol ;    Condauation  Pro- 
ducts of ,  with    Primary  Amines  substituted  in  tht 

Para-position.  A.  Guyot  and  M.  Granderje.  Comptet 
Bend.,  134,  [9], 549— 551. 
It  was  expected  that  this  condensation  would  result  in  th( 
attachment  of  the  amine  to  the  carbinoi  residue  by  a  linkio^ 
in  a  position  oriho  to  the  NH]  group  ;  but  this  was  no 
the  case  with  the  amine  derivatives  tried  (p-nitrauiline 
sulphanilic  acid,  and  |)-phenylenediamine). 
p-Nitraniline  yields  a  Phenyl-leucauramine — 

N03.CeH4.NH.CH[CsH<.Ni,CH3)j],,;  (NH  :  NO^  =  1 :4) 

and  on  longer  heating,  thep-nitro-derivative  of  p-dimelhyl 
amidobenzylidene-auiline.  Sulphanilic  acid  yields  tb< 
sulphonic  derivative  of  the  same  substituted  aniline,  withou 
intermediate  formation  of  leucauramine  ;  with  this  there  i 
a  small  quantity  of  another  substance,  possibly  the  produc 
of  the  jiormal  or  expected  condensation.  ^-Plieuyleuc 
diamine  yields,  similarly,  the  p-amino  derivative  of  the  sani' 
substituted  anihne. — J.  T.  D. 

Sym-dimethyldiamino  di-o-lulylketone  (^Auramine  G). 
R.  Gnehm  and  K.  G.  Wright.  Ber.,  1902,  35,  [4],  913— 91 J 
AuBAMiNE  G  is  obtained  by  treating  a  hot  mixture  of  qrm 
dimethytdiamiDodi-o-tolylmethanc  (from  methyl-o-loluidio' 
and  formaldehyde),  sulphur,  ammonium  chloride,  and  ml 
with  dry  gaseous  ammonia  (U.S.  I'at.  488,430).  When  thi 
product  is  beated  in  aqueous  solution  with  bydrochlori 
acid,  it  yields  dimethyldiaminoditolylketoiie,  which  crystal 
lises  from  acetone  in  faintly-yellowish  needles,  nieltuig  a 
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I'  C.  The  base  of  Aarauiine  G  forms  light  yellow 
rystals,  melting  at  120°  C.  and  soluble  in  orffanic  solvents. 
he  picrate  crystallises  from  alcohol  in  shining  oninge 
Bedles,  meltinff  at  234°  C. :  the  sulphate  also  forms  orange 
eedles  and  melts  at  182°  C.  whilst  the  oxalate  is  a  light 
jllow  crystalline  powder,  meltine  at  210°  C.  The  ketone, 
1  reduction  in  alcoholic  solution  with  sodium  amalgam, 
elds  coloarless  needles  (from  acetone)  of  the  aarhinol, 
elting  at  161°  C,  and  giving  a  deep  bluish-\noIet  solution 
ith  ai'etic  acid.  The  carhinol  condenses  with  p-aminoazo- 
;nzene  (Mohlau  and  Heinze ;  this  Journal,  1901,  .570) 
I  form  benzene-azophenyl-leucauramine  G,  crystallising  in 
lick  orange  plates,  which  melt  at  170 -5°  C.  Similarly, 
•nzene  -  azo  -  o  -  naphthylamine  yields  benzene  -  azo  -  a  - 
iphthTlleucauramine  G.  Leucauramine  G  itself  is  readily 
rtained  by  treating  Auramine  G  in  aqueous  solution  with 
nc  dust  and  hydrochloric  acid.  It  forms  straw-yellow 
;edles  from  benzene,  melting  at  308°  C. 
On  treating  the  carbinol  described  above  with  sulphuretted 
yirmea  in  warm  alcoholic  solution,  it  is  converted  into 
,e  thiocarbinol,  a  colourless  crystalline  powder,  melting  at 
4°  C.  If  the  Auramine  base  be  similarly  treated,  it  yields 
le  corresponding  thioketone,  which  separates  from  alcohol 
bluish-red  cryst.ils,  melting  at  1 77°  0.  The  thioketone 
ves  two  salts  with  hydrochlori'^  acid,  Ci^Hjn'NnS.SHCl  and 
lyHonNoSHCI.  the  former  readilv  passing  into  the  latter  on 
:posure  to  air.  The  authors  also  find  that  the  carbinol 
id  leucauramine  described  give  crystalline  derivatives 
ith  diazonium  compounds,  and  that  the  lower  homologues 
act  in  the  same  way. — T.  A.  L. 

Naphthylamine  Derivatives ;  Some .     V.  Fussg^nger. 

Ber.,  1902.  35,  [4],  976—984. 

OOORorMG  to  Friedlander  and  Wellmans  (Ber.,  21,  3123). 
methvl-o-naphthylamine  gives  a  sulphonic  acid  when 
jrmed  with  sulphuric  acid.  The  product  of  the  reaction 
now  shown  to  be  a  mixture  of  two  sulphonic  acids,  one 
which  is  sparingly,  and  the  other  easily,  soluble  in  water, 
he  former  is  also  obtained,  and  with  much  better  yield,  hv 
ethylating  Laurent's  1 .4'-naphthvIamine  sulphonic  acid. 
]e  author  also  obtained  1 .4-dimethyI-a-naphthylamine 
Iphonic  acid  by  reacting  with  methyl  alcohol,  methyl 
dide  and  caustic  soda  on  naphthionic  acid  in  a  scaled 
be,  at  about  ino° — 110°  C.  The  product  combines  with 
azo  compounds,  giving  dyestuffs  similar  to  those  from 
iphthionic  acid,  but  the  combination  takes  place  more 
3wly.  The  1 . 4'-dimethyl-a-naphthylamine  sulphonic  acid, 
1  fusion  with  potash,  gave  1 .4'-dimethylaminonaphthoI, 
eltiog  at  110°  C.,  sparingly  soluble  in  water,  but  readily 
tuble  in  alk.alis,  acids,  and  organic  solvents.  This  product 
ndenses  in  acetic  acid  solution  with  p-nitrosodimethyl- 
iline,  giving  tetramethyldiaminonaphthophenoxazonium 
loride.  The  dyestuft  dissolves  in  concentrated  sulphuric 
id  with  a  violet  colour,  becoming  bluish-green  on  dilution. 
tie  presence  of  alkylamino  groups  renders  the  product 
rengly  basic,  and  readily  soluble  in  water.  It  gives  pure 
ligo  blue  shades  on  cotton  mordanted  with  tannin  and 
rtar  emetic.  The  same  dyestuff  is  obtained  by  reacting 
th  dimethyl-m-aminophenol  on  3'-nitrosodimethyl-l- 
iino-4'-naphthol,  which  may  also  exist  as  dimethyl-1- 
iino-4' .  3'-naphthoquinone-oxime — 
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d  is  obtained  by  the  action  of  sodium  nitrite  on  dimethyl- 
imino-4'-Daphtbol  hydrochloride  in  glacial  acetic  acid, 
hen  dimethyl-I-aniino-4'-naphthol  is  condensed  with  p- 
:rosodiraethyl-m-aminophenol,  it  yields  a  blue  dyestuff, 
lich  differs  from  dimethylated  Nile  Blue  (New  Methylene 
ue  GG)  in  possessing  a  hydroxyl  group.  The  author  has 
•0  prepared  dietbyl-l-naphthylamine-4'-8ulphonic  acid, 
lich,  like  the  methyl  derivative,  crystallises  with  one 
lecular  proportion  of  water.  Clove's  1 . 3'-naphthvl- 
ine  sulphonic  acid,  on   methylation,  only  yields  methyl- 


naphthylamine  sulphonic  acid,  whilst  the  1.2'  and  1.1'- 
naphthylaraine  sulphonic  acids  are  both  converted  into 
dimethyl  derivatives  when  treated  with  methyl  iodide,  as 
described  above.  The  sodium  salts  of  all  these  three  last- 
mentioned  acids  crystallise  with  one  molecular  proportion 
of  water.— T.  A.  L. 

Aromatic   Aldehydes  and  Amines;   Condensations  hetween 

.     O.  nimroth  and  R.   Zoeppritz.     Ber,,   1902    35 

[4],  984—992.  ' 

It  is  generally  assumed  that  the  first  stage  in  the  con- 
densation of  aldehydes  and  ketones  consists  in  an  addition 
to  the  CO  group,  followed  by  elimination  of  water. 
Hitherto  it  has  not  been  possible  to  isolate  these  inter 
mediate  compounds  in  the  reaction  between  aldehydes  and 
ketones,  and  aromatic'aniines.  The  authors,  however,  find 
that,  although  these  products  are  very  unstable  and  are 
readilv  converted  into  benzylidene  compounds,  they  are 
capable  of  forming  hydrochlorides  which,  senerallv,  are  very 
sparingly  soluble  in  hydrochloric  acid.  Benzaldeliyde  and 
aniline  do  not  react  in  aqueous  solution  even  on  w.arming, 
but,  on  adding  in  the  cold  a  few  drops  of  concentrated 
hydrochloric  acid,  a  white  precipitate  of  benzaldehvde- 
aniline hydrochloride, CBH,,CH(OH)NHCBH,nCI. is  formed, 
which,  however,  is  only  stable  in  presence  of  an  excess  of 
hydrochloric  acid.  The  compound  from  fl-napbthylamine 
and  benzaldehyde  is  more  stable,  and  melts  at  163°  C. 
When  added  to  dilute  sodium  carbonate  solution  cooled  to 
0°  C,  it  loses  water  and  is  converted  into  benzylidene- 
fl-naphthylamine,  melting  at  103°  C.  Benzaldehyde  and 
p-nitraniline  in  presence  of  hydrochloric  acid  give  a  light 
yellow  precipit.ate,  melting  at  188°  C.  This  product,  when 
.added  in  small  quantities  to  dilute  sodium  carbonate  solution 
at  0°  C,  yields  the  hydrate  Cr.H5CH(OH)NHl\HjN02, 
which  can  be  dried  in  the  air,  and  melts  at  86°  C.  When 
dried  in  vacuo  over  sulphuric  acid  it  yields  benzvlidene- 
p-nitraniline,  melting  at  118°  C.  Corresponding  derivatives 
have  also  been  obtained  from  salicylaldebyde  and  p-hydroxy- 
benzaldehyde,  and  aniline. 

The  sarafi  reaction  has  been  applied  to  the  phenyliniine 
of  benzophenone  (CsH^jC  :  N.CsH,  (cubes  from  acetone, 
meltins  at  116°  C),  which,  on  treatment  with  aqueous 
hydrochloric  acid,  is  converted  into  the  hydrochloride  of 
benzophenone-aniline  (C5H5)2C(OH)NHC;;HjHCI  (white 
crystals  melting  at  I91°— 194°  C),  and  this  has  a  bearing 
on  the  constitution  of  Auramine.  When  Auramine  base 
[(CHjIjNCbH^],  :  C  :  NH  is  brought  into  contact  with 
acids,  it  is  converted  in  common  with  other  ketonimines, 
into  the  hydrate  [(CH,)5N.CfiHj],  :  C(0H)NH2,  and  this, 
according  to  the  authors,  corresponds  to  the  carbinols  of  the 
other  di-  and  triphenylmethane  dyestuffs ;  such,  for  example, 
as  Benzaldehyde  Green  [(CH.,-i2N.CfiH4]„  :  C(OH)Cr,Hi 
The  formation  of  a  salt  from  this  compound  leads  to  the 
quinonoid  formula — 

(CH3),N.CeH^. 


C1(CH3)2N:C8H,' 


,C.NH„ 


as  the  more  probable  one  for  Auramine,  rather  than  the 
imino  formula  suggested  by  Graebe  (this  Journal,  1899, 
752).— T.  A.  L. 

Formazi/lphenvl/ietone.     E.  Bamberger  and  H.  Witter. 
J.  prakt.  Chem.,  1902,  65,  [3  and  4],  139—149. 

By  reacting  wiih  an  alkaline  diazobenzene  solution  oe 
benzoylacetonc,  a  mixture  of  formazylphenylketoue — 


C„H,.CO.C 


N»HC,H, 

and  of  "  phenylazobenzoylacetone  " — 

,  COCH3 
CeH.CO.C, 


\ 


N,HC„H., 


is  obtained,  the  latter  remaining  in  the  alkaline  filtrate,  the 
former  separating  as  a  scarlet  precipitate,  and  crystallising 
from  alcohol  in  red  matted  needles.  The  same  product  is 
also  obtained  by  reacting  with  an   alkaline  diazobenzene 
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solntioG  on  an  alcoholic  solution  of  phenylarobenzoyl- 
acetone.  or  else  on  an  alkaline  solution  of  henznvlacetic 
acid.  In  this  latter  case,  benzoylformaldehyde  hydrazone 
is  formed  as  an  intermediate  compound  and  can  lie  isolated. 
Fonnazvlphenylkctono  orvstallises  from  alcohol  in  matted 
red  metallic  needles,  melting  at  1 42°  C,  readily  soluble  in 
ether,  henzene,  chloroform,  glacial  acetic  acid,  and  hit 
alcohol,  sparingly  soluhle  in  cold.  It  dissolves  in  mineral 
acids  with  a  reddish-violet  colour,  and  gives  a  silver  nnd 
a  sodium  salt.  The  acetyl  compound  separates  from 
alcohol  in  orange-yellow  needles,  melting  at  154°  C.  This 
substance,  reduced  with  sulphuric  acid  and  zinc  dust,  gives, 
among  other  products,  acctanilide,  showing  that  the  acetyl 
group  was  originally  attached  to  nitrogen.  When  formazyl- 
phenvlketone  is  carefully  heated  with  sulphuric  acid,  it  is 
converted  into  aniline  and  o-phentriazylphenylketone — 

/N.N 

C,P,/   I    II 

^N.C.COCoHs 

which  crystallises  from  water  in  golden-yellow  silky  needles, 
melting  at  11-1°  C.  The  substance  is  soluble  in  concentrated 
mineral  acids,  and  is  precipitated  on  adding  water.  It 
combines  with  phenylhydrazine,  yielding  the  phenylhydra- 
zone,  melting  at  185°  C.  On  treating  formazylphenyl- 
ketimc  with  ammonium  sulphide,  norma!  azo  fission  takes 
place,  yielding  aniline  and  benzoylamidrazone — 
-NH., 


C„F.,C0.0 


/• 


This  compound  separates  in  golden-yellow  plates,  melting 
at  I.') 2"  (;.,  or  crystallises  from  petroleum  spirit  in  woolly 
needles.  On  warming  with  acetic  anhydride  it  yields  an 
acetyl  compound,  melting,  according  to  the  rate  of  h-ating, 
at  143° — 150°  C,  which  dissolves  with  an  eosine  colour  in 
concentrated  sulphuric  acid.  On  prolonged  he.ating  on  the 
water-hath  with  acetic  anhydride,  inner  condensation  takes 
place,  yielding  phenylmethylbenzoyltriazol — 

,N:C.CH, 


OsHsCOO 


/' 


^  N.N.  an-. 


which  separates  from  benzene  in  silky  needles,  melting  at 
55 '5°  v.,  and  gives  a  hydrazone  with  phenylhydrazine. 

— T.  A.  L. 

Carmine  Blue.     P.  Sislev.     Rev.  Gen.  Mat.  Col.,  1902,  6, 
[63],  57— .50. 

Carmine  Blue,  Superfine  or  Patent  Blue  (see  this  Journal, 
1890,  53),  is  prepared  by  successively  condensing  m- 
nitrobenzaldehyde  with  dietliylaniline,  reducing  the  product, 
transforming  the  amino  group  of  the  triamine  thus  produced 
into  hydroxyl  by  means  of  the  diazo-reaction,  sulphonatiiig 
the  leuco-base,  and,  finally,  oxidising  the  sulphonic  acid 
obtained,  with  lead  peroxide  and  sulphuric  acid.  It  comes 
into  commerce  in  the  form  of  the  calcium  salt,  a  dye- 
stuff  having  the  property  of  resisting  the  action  of  alkaline 
solutions. 

Prudhomme  (see  this  Journal,  1896,  267)  assumed  that 
this  valuable  property  depends  on  the  presence  of  the 
hydroxyl  group  in  the  meta  position  with  respect  to  the 
methane  carbon  atom.  This  hypothesis  is  confirmed  by  the 
fact  that  the  green  acid  salts  of  the  nnsuIphouHted  dye- 
stuff,  when  (reated  with  aramona,  yield  a  base  of  the 
same  colour.  Nevertheless,  a  colourless  modification  of  the 
base  may  be  obtained  by  the  use  of  excess  of  alkali. 

These  phenomena  resemble  those  exhibited  by  Ethyl 
Green,  a  dyestuff  containing  no  hydroxyl,  and  the  results 
indicate  that  the  fastness  of  Carmine  Blue  towards  alkalis  is 
not  due  to  its  m-hydroxyl  group. 

Suais  and  Sandmeyer  (see  this  Journal,  1896,  706),  by 
syuihcsising  ortho-sulphnnated  Malachite  Green  and  Kthvl 
(ireen  from  o-sulphobenzaldehyde,  have  shown  that  I  his 
resistance  to  alkalis  is  due  to  the  presence  of  the  sulphonic 
radicle  in  the  orthoposition  with  respect  to  the  methane 
carbon  atom.  These  sulphonated  dyestuffs,  although  con- 
taining no  hydroxyl  groups  whatever,  closely  resemble 
Carmine  Blue  in  their  behaviour  towards  alkalis. 


The  caJcium  salt,  when  purified  from  sodium  and  calciiu 
sulphates  by  boiling  with  dilute  alcohol  containing  calcinr 
chloride,  has  the  composition  Ca(C.,-n.„N2R,0;~)„;  it  crystal 
Uses  with  10  or  14  molecules  of  water,  and'the  dried  salt 
from  the  two  hydrates  are  dissimilar,  for  on  exposure  to  th 
atmosphere,  each  regains  its  appropriate  amount  of  watei 
This  salt,  altboutzh  containing  onlv  one  a'om  of  calcinr 
combined  with  -2  mols.  of  the  disulphonic  acid,  is  neutral 
and  this  property  is  explained  hv  supposing,  either  that 
linking  together  of  the  sulphonic  group  and  one  of  th 
nitrogen  atoms  occurs — 


OH   SO., 


^  :  N(C,n,), 


V        ^  :  N(C^Hs)j 


or  that  the  sulphonic  and  carhinol  radicles  condense  to  fori 
an  inner  anhydride — 


iCa.SO, 


-C[C„H,N(C,H5).,1., 


OH  R0,-0 

The  free  acid,  isolated  bv  treating  an  alcoholic  solnti<i 
of  the  calcium  salt  with  sulphuric  acid,  ervstallises  in  pali 
yellow  needles  ;  it  dissolves  in  water  or  alcohol  to  a  bluisl 
green  solution,  from  which  ihe  coloured  form  of  the  acid 
deposited  ;  this  variety  is,  however,  always  mixed  wil 
a  large  nroporiion  of  the  colourless  modification. 

The  ferrous  and  maqnesinm  salts,  obtained  bv  the  actii 
of  the  colour  acid  on  the  corresponding  metallic  sulpbat 
ervstallise  in  indigo-blne  scales.. — G.  T.  AI. 


Gallocyanines.     C.  Vauchcr.     Bull.  Soc.  Ind.  Mulhouse 
1901,  403—409. 

By  virtue  of  their  quiconoid  constitution — 
O     OH 
R2N    /\  /\  /\  -=0 

I       I       I       I 

N      COR 

f  R2  being  CH.i,  C„H,  &c.,  and  R  being  Nil,,,  OH,  OCH,.  to 
the  dyestuffs  of  the  Gallocyanine  group  react  readily  wi 
aromatic  amines,  phenols,  sulphurous  acid,  and  reducii 
agents. 

Condensation  with  phenols  is  best  effected  in  the  presen 
of  acids.  The  products  (Phenocyanines)  are  leuco  coi 
pounds,  which  are  readily  oxidised  to  dyestuffs,  and  are 
special  value  in  calico  printing.  The.v  dissolve  in  conce 
trated  sulphuric  acid  with  a  pale-brown  colour,  which 
changed  to  a  deep  blue  by  the  addition  of  a  small  quanti 
of  an  oxidising  agent. 

i'ulphurous  acid,  in  the  form  of  sodium  sulphite 
bisulphite,  under  the  influence  of  heat  and  pressure,  tran 
forms  the  Gallocyanines  into  pale-grey  or  greenish -colour 
monosulphonic  acids  of  leuco  derivatives,  along  with  simr 
leuco  compounds.  The  latter  are  also  formed  by  the  acli' 
of  various  reducing  agents.  Their  hydrochlorides  arc  chara 
terisedby  ready  solubility,  and  find  extensive  application 
the  foulard  stylo  of  calico  printing,  being  padded  along  wi 
a  mordanting  salt  upon  the  tissue,  which  is  then  printed 
pattern  with  a  discharge  mixture.  TTnlike  the  dyestid 
the  leuco  compounds  can  be  easily  sulphonated  b^■  niea 
of  sulphuric  acid,  giving  the  same  derivatives  as  are  obtain 
by  the  action  of  sulphites  upon  the  dyestuffs. 

Alkali  bisulphite  compounds  of  the  Gallocyanin* 
analogous  to  .Mizarin  Blue  S,  are  readily  prepared,  a 
have  long  been  known. 

The  chromium  colour  lakes  of  all  of  these  dyestuffs  are 
greater  importance  in  dyeing  and  printing  than  the  lak 
produced  upon  other  mordants.  The  sulphonic  acid  derii 
tives  dye  upon  chrome-mordanted  wool  colours  which  » 
faster  to  milling  than  those  yielded  by  the  unsnlphonai 
Gallocyanines.     The  sulphonic  acid  dyestuffs  derived  fri 
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illanilide,   when   applied    to   wool    and   fixed    by   aiter- 
ordanting  with  ehromium  fluoride,  give  colours   which  are 
St  to  bleaching  (sulphur  dioxide)  and  carbonising. 
The  following   is  a  list  of  the  principal  members  of  the 
roup  :  — 


ear  of 
Dis- 

Xame 

Preparation  from  :  — 

1 

i       Patentee. 

jverv 

of  D.vesmff. 

Gallocyanine 

'  Nitrosodi  methyl  aniline 

L.  Durand. 

'           and  ffallic  acid 

Hu^upnin,  and 

(H.  Koechlin). 

"  Co. 

1SS7 

Prune 

Xitrosndimt'thylaiiiline 

Kern  and 

and  tnillic  methyl  ester. 

Sandoz. 

I8S9 

1  Gallamine  Blue 

Xitrosodimethylaniline 
and  eallaiuinie  acid. 

Geigy. 

I88J 

Gallanilic 

Nitrosoilialkylanilines 

Industrie 

Violets. 

a!iil  g;aU:inilide 
(siilphonic  a^-ids). 

Chimique. 

issn 

Dauphin  Blue 

Sulphonation  of  the 

Kern  and 

Gallocyunine-anhydride- 

Sandoz. 

aniiide  dijjco^ered  by 

Nietzki. 

690 

GallanilJc 

{Addition  to  Ger.  Pat. 

L.  Durand, 

Inrti^o  P  S. 

5fi,90l  for  ui:inufncrure 

Huguenin.  and 

of  Ga'.Ianilic  Violets.) 

Co. 

l9l-'2 

Action  of  primarv  and 

secondary  alkylamiiies  on 

Gallocyanine. 

S&^ 

Coreine  2  R 

Dialkylarainoazo- 

benzene-s  and  ^allaininic 

acid. 

•• 

m 

Celestine  Blue 

Nitrosodiethylaniline 

P.  Bayer  and 

and  ijallaminic  acid. 

Co. 

»3; 

Oallazines 

Phenolsulphonic  ncids 
and  Gallocyanines 

L.  Durand. 

Hu.^enin,  and 

(oxidation  pro(iuct>). 

Co. 

193-^ 

Plienocyaniues 

Resorcinol  and 
Gallocyanines. 

m 

iSulphonatt'd 

1-^iaIkylauiiuaizo- 

Gallocyanines.) 

beiizenedisnlphonir  acids 
and  ffallic  acid. 

m 

Gallanilic  Green 

Nitration  of  Gallanilic 
Indigo  P  8. 

■• 

895 

Coreine  A  B 

Auilidation  and  sul- 
phonation  of  Coreine  2  R. 

•■ 

8»S 

(Sulphonated 

Action  of  sulphurous 

^^ 

Gallocyanines.) 

acid,  free  or  combined, 
on  Gallocyanines. 

39S 

( T^euco- 

Reduction  of 

gallocyHnines.) 

Gallocyanines. 

900 

(Sulphoalphyi- 

Action  of  aromatic 

Sandoz  and  Co. 

trallocyanines.) 

sulphoohlorides  on 

Galloi^yanine,  Prune. 

Phenor.yanine,  &c. 

900 

(Sulphotiated 

Sulphonation  of 

L.  Durand, 

(lallocyanines.) 

leuco-iral  locyani  nes. 

Ilu^upnin,  and 
Co. 

m 

{Sulphonated  : 

1  Action  of  sulphurous 

Gallocyanines.) 

acid  on  Gallanilic. 

Violets.  Ac. 

— E.  B. 

Ulocyanines.  (^Observations  on  the  preceding  Article.') 
:.  Noeltiug.     Ball.  Soc.  Ind.  Mulhouse.  1901,  402—403. 

K  hst  of  dyestuffs  of  industrial  value  belonging  to  the 
Uocvanine  group,  has  been  greatly  extended  daring  recent 
irs.  They  are  obtained  by  methods  depending  upon  the 
lowing  steps  : — ■ 

Reduction.  —  Although  their  existence  has  long  been 
jwn,  it  has  only  recently  been  discovered  that  the  leuco- 
locyanines  are  capable  of  advantageous  industrial  appli- 
ion.  On  account  of  their  solubility,  darker  shades  are 
ained  with  them  than  with  the  Gallocyanines  from 
ich  tUey  are  derived,  especially  when  these  are  sparingly 
able. 

Sulphonation. — Besides  their  insu6Scient  solubility,  the 
itral  dyeing  character  of  certain  Gallocyanines  has  been 
obstacle  to  their  employment  in  wool  dyeing.  Both  of 
se  defects  have  been  overcome  by  sulphouating  them, 
many  cases  direct  sulphonation  is  impracticable.  The 
CO  compounds  are,  however,  sulphonated  with  ease.  The 
co-sulphonic  acids  produced,  can  be  applied  as  such,  and 
dised  into  dyestuffs  upon  the  fibre.  This  is  done  in  the 
e  of  cotton  fabrics.  In  wool  dyeing,  it  is  preferred  first 
ransform  the  leuco  compounds  into  dyestuffs. 
sulphonation  can  also  be  directly  effected  by  the  action 
)n  the  dyestuffs;  of  sulphites  and  bisulphites  under 
(Sure. 


Action  of  Phenol's. — Phenols  possess  the  interesting  pro- 
perty of  uniiinu  with  Gallocyanine  dyestuffs,  forming  leuco 
compounds  of  unknown  constitution.  These  are  converted 
into  the  corresponding  dyestuffs,  when  they  are  printed 
upon  cotton  fabrics  and  steamed.  The  dyestuffs  of  this 
class  have  gained  an  important  place  in  the  calico-printing 
industry,  on  account  of  their  brightness  of  colour  and 
fastness. — E.  B. 

Erica   Ba.<ic ;  Sonic   Isomerides  of  .     G.  Schultz  and 

M.  Tichomiroff.     J.  prakt.  Chem.,   1902,65,  [3  and   4], 
1.50— 160. 

Br  heating  four  atomic  proportions  of  sulphur  with  rather 
more  than  two  molecular  proportions  of  m-xylidine  to  185° 
— 195°C.,  the  chief  product  formed,  is  dehydrothioxylidine — 

1 . 2 . 5  CH3(  :iHj)CjH3 . 0  tf       >  C6H.(CH3),  1.2.4.6, 

together  with  isodehydrothioxylidine,  which  has  the  con- 
stitution— 


\f 


The  former  base  is  of  technical  importance,  since,  after 
diazotisation  and  combination  with  a-naphthol-e-disul- 
phonic  acid,  it  yields  the  valuable  pink  cotton  dvestuff 
Erica  (Eng.  Pat.'l7,333  of  18S8  ;  this  Journal,  1889",  980). 
The  azo  dyestuffs  from  the  isometic  base  do  not  dye  cotton 
directly,  and  have  little  value  as  wool  dyestuffs.  The 
object  of  the  present  research  was  to  ascertain  whether  it 
would  be  possible  to  convert  the  iso  into  the  Erica  base,  or 
into  a  technically  valuable  isomeride.  Isodehydrothio.xyli- 
dine  base,  separated  by  means  of  its  hydrochloride,  crystal- 
lises from  alcohol  in  yellow  needles,  melting  at  121°  C. 
The  acetyl  derivative  separates  from  benzene  in  while 
needles,  melting  at  198°  C.  Two  series  of  experiments 
were  made  with  the  iso  base,  the  first  coi-orising  the 
following  reactions  :  diazotisation  of  the  iso  base,  replace- 
ment of  the  diazo  group  by  hydrogen,  nitration  of  the  thio 
base  so  obtained,  and  reduction  of  this  nitro  compound  to 
the  corresponding  amino  derivative;  whilst  the  second 
scries  consisted  in  nitrating  the  isodehydrothioxylidine,  di- 
azotisation, replacement  of  the  diazo  group  by  hydrogen, 
and  reduction  of  the  nitro  group. 

The  diazo  chloride  of  isodehydrothioxylidine  separates 
from  alcohol,  on  adding  ether,  in  brownish-red  needles 
meltin?  with  decomposition  at  80° — 90°  C.  When  boiled 
with  absolute  alcohol,  thin  yellow  needles,  melting  at 
74° '5  C,  of  ni-methylhenzenyl-p-amirio-FB-thioxylenoI  are 
obtained.     This  product  has  the  constitution — 

1.3CH3.C,H^.C^'   \C6H„(CH;,),  1.2.4.6, 

and  gives  on  nitration  two  nitro  compounds,  one  melting  at 
l.J2''C,  and  the  other  at  146°  (".,  the  former  being  less 
soluble  in  alcohol  than  the  latter.  The  nitro  compound 
melting  at  152°  C.  gives  on  reduction  an  amino  base 
melting  at  9.5°  C.,  yielding  an  acetyl  compound  melting  at 
244°  C.  The  base,  after  diazotisation  and  combination 
with  sodium  a-naphthol  f-disulphonate,  gives  a  cotton  dye- 
stuff  inferior  in  all  respects  to  Erica.  Since  the  amino 
compound  gives  m-toluylic  acid  and  a  diaminothioxylenol 
on  fusion  with  potash,  it  follows  that  the  nitro  group  enters 
the  thioxylenol  ring,  either  between  the  two  mtthvi  groups 
or  ortho  to  one  only. 

When,  according  to  the  second  series  of  experiments, 
isodehydrothioxylidine  is  nitrated  in  sulphuric  acid  solution, 
it  yields  a  nitro  product  crystallising  from  alcohol  in 
yellowish-red  needles  melting  at  192°  0.  On  diazotisation 
and  boiling  with  alcohol,  the  product  gives  a  nitro  com- 
pound, melting  at  146°  C.,  identical  with  that  obtained  bv 
nitrating  the  thio  base  described  above,  melting  at  74°- 5  C. 
The  corresponding  amino  base  is  obtained  by  reduction 
with  stannous  chloride,  and  forms  reddish  needles  melting  at 
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89°  C.  Diazotised  and  combined  with  sodinm  a-naphthol 
t-disitlphonate,  it  gives  a  dyestuff  very  similar  to  that  from 
the  corresponding  base  melting  at  95°  C. — T.  A.  L. 

a-lVapkthochromone.     v.  Kostanecki  and  G.  Frocmsdorff. 
Ber.,  35,  [4].  859—861. 

2-AcETO-l  -uaphthol — 


OH 


-CO.CH, 


may  be  condensed  with  ethyl  oxalate  iii  the   presence  of 
metallic   sodiiuii    similarly  to   resacetoplienone  mono-ethyl 
ether  (Kostanecki,   Paul,  and  Tambor  ;  this  Journal,  1901, 
1106). 
n-  Ui/drox\i-imphthoyl-pyriioic  add  ethyl  ester — 

/(I-)OH 

'"    '^(2.)CO.CH,.CO.COOC2H5 

m.  pt.   114° 115°  C,  is  thus  obtained,  which  is  converted 

into  u-napkthuchromone  rarbu.ii/lic  acid — 


(Do 


(a) 


CO 


C.COUH 
/  CH 


m.  pt.  277° — 288°  C,  on  boiling  with  alcoholic  hydrochloric 
acid.     By  distillation,  carbon  dioxide  is  h)St  and — 

(0  o 

(2) 
a  -  naphthochromorie  is  obtained.  This  crystallises  from 
dilate  alcohol  iu  white  shining  needlus,  which  become  dull 
and  powdery  when  exposed  to  the  air.  It  dissolves  in 
concentrated  sulphuric  acid  with  a  yellow  colour,  and  the 
solution  shows  au  intense  blue-green  fluorescence. — H.  L. 

3-H)/droxy-$-benzjlchromone ;     Synthesis    of    .       O. 

Hannach  and  v.  Kostanecki.  Ber.  35,  [■*],  866—869. 
.  Phenylacetic  ester  may  be  readily  coupled  with  resaceto- 
phenoue  diethyl  ether  in  the  presence  of  metallic  sodium. 
The  /8-diketoue  so  obtained  (formula  I.)  reacts  in  an 
analogous  manner  to  those  described  above  (see  preceding 
abstracts).  On  boiling  with  hydriodic  acid  for  a  short  time, 
it  is  converted  into  3-ethoxy-8-benzylchroinone  (formula  II.), 
m.  pt.  154°  C,  which  crystallises  in  long,  broad  needles  that 
fluoresce  when  dissolved  in  sulphuric  acid.  The  ethyl 
group  is  removed  on  prolonged  boiling  with  hydriodic  acid, 
and  3-hydroxy-$-ben:ytchrvnione  (formula  III.)  is  obtained 
in  white  prisms  melting  at  183°  0.  The  solution  of  this 
substance  in  sulphuric  acid  fluoresces  but  faintly.  These 
chromone  derivatives  are  of  interest,  since  they  contain  the 
same  skeleton  formation  as  brasilin  (W.  H.  Perkin,  jun., 
and  Gilbody  ;  this  Journal,  1900,  40,  528). 


C2H5O 


OCjH. 


\/  CO.CHj.CO.CUj.CsHi 


CsH.O 


CCH.j.l^sUb 
CH 


OH 


in. 


,  CCH».C„U, 


\y\/cB 

CO 


Axo-Dyestujfa ;  Action  of  Stilphides,  Sulphites,  and  Hypo- 
sulphites {Hydrosulphites')  on .     A.  Eosenstiehl  and 

E.  Suais.     Comptes  Rend  ,  134,  [9],  553 — 554. 

When  glucose  acts  on  the  nitro-derivativesof  azo-dyestuffs, 
the  nitro  group  alone  is  attacked,  two  molecules  losing  three 
atoms  of  oxygen  to  form  a  derivative  of  the  corre.'^pondinf; 
azoxyamine,  and  giving  rise  to  a  new  series  of  dyestuffs. 
dyeing  unmordacted  cotton.  By  carrying  the  action  farther, 
the  azo-group  aNo  is  attacked,  and  a  series  of  azoaiuiues 
is  obtained.  Other  reducing  agents  were  examined,  as  it 
was  not  desired  to  act  at  once  on  the  nitro-group  and  the 
azo-group. 

Sulphides  give  very  complex  products,  save  ii\  the  case  of 
bisulphides,  when  the  reaction — 

ENO,  +  CaSj  -^  HjO  =  KNHj  +  CaSjOj 

occurs  sharply. 

Sulphites  attack  the  azo-group,  giving  uitramines  in 
almost  quantitative  amounts,  whether  para-  or  meta-derira- 
tives  be  acted  on.  With  para-derivatives  of  azoxj'amines, 
sulphites  behave  similarly,  but  meta-derivatives  are  not 
attacked. 

Hyposulphites  act  more  powerfully  than  sulphites;  from 
azoxyamine  derivatives,  whether  para-  or  meta-,  the 
azoxyamine  is  separated. — J.  T.  D. 

Nitrated   A  zo-Dyestuffs ;  Reduction   of .     A.   Ko.seu- 

stiehl  and  E.  Suais.     Comptes  Rend.,  134,  [10],  606 — 608. 

The  sharp  reactions  by  which,  from  azo-dyestufifs  derived 
from  meta-  and  para-nitramines,  we  can  obtain  at  will  the 
nitramines,  azoxyamines,  azoamines,  or  dyestuffs  derived 
from  the  azoxyamines  or  the  diamines  (this  Journal,  1901, 
570),  cannot  be  carried  out  with  the  corresponding  deriva- 
tives of  the  orthonitramines.  The  reaction  of  reducing 
agents  on  the  substance  obtained  by  coupling  phenol  with 
the  diazo-derivative  of  orthonitro-pnratoluidine  is  t\  pioal  of 
the  general  reaction  of  such  compounds.  Whether  the 
reducing  agent  be  glucose  or  sodium  sulphide,  the  colour 
disappears,  and  a  compound  of  formula  CigHnNjO,  Is 
formed  ;  further  reduction  by  zinc-dust  aud  caustic  soda 
yields  a  substance  of  formula  CisH^NjO.  These  bodies  are 
still  phenolic;  they  do  not  oontaiii  the  group  —  N:N  — . 
characteristic  of  azo-dyestuffs,  for  they  are  colourless  ;  and 
the  second  atom  of  oxygen  in  the  earlier  product  is  combined 
with  nitrogen,  for  on  its  combusliou  in  oxygen,  uitrotjs 
fumes  are  seen.  The  constitution  of  these  substances  i> 
shown  in  the  formulae — 

/N  =  N.C\iH,(OH) 

C;He  < 

C;H„(  I    )n.(:,H,c01I) 

6 

C;H   /  I    >N.CsH^(OH) 

The  last  substance  is  hydroxypheuylpseudo-orlho-azlniiDO- 
toluene,  a  derivative  of  Ladeuburg's  pscmlo  -  aziuiino- 
benzene — 

N. 


CeH, 


/r  \ 


NH 


-H.  L. 


and    the   method   is   a  general   one   for   obtaining   similar 
substances. — J.  T.  D. 

Diazo  Bodies  a7td  the  so-called  Triazotenes  ;  Quinoid  —^. 
A.  Hantzsch.     Her.,  35,  [4],  888—896. 

The   diazo    salts    (with    acids)    of   />-aminodipheuylamine 
jiossess  the  usual  diazonium  structure — 

CfiHsNH.Celli-N.x 

N 


pril  15.  ivm.l 


.tourna-L  and  patent  liteuatubb. 
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wording  to  the  author's  view  (see  Jacobson,  Annalen, 
7  131).  But  they  differ  from  diazoniura  compounds  in 
leral  in  their  behaviour  to  caustic  alkalis  ;  for  they  do 
t  form  diazotates,  but  lose  a  molecule  of  water,  and  are 
iverled  into  an  insoluble,  extremely  unstable,  and  explo- 
e  compound  of  the  following  formula  : — 


C,;H,.N 


■\=/\n 


ienylimino-quinone  diazide).    This  substance  is  analogous 
"  dittzophenol  " — 


O: 


/=-\/^' 


\==/\ 


X 


linone  diazide)  obtained  similarly  from  the  diazonium 
ts  of  p-amiuophenol,  for  which  the  quinoid  structure 
TOS  well  established  (Wolff,  Annalen,  312,  126).  The 
thor  would  ranfje  into  the  class  of  quinoid  diazo  com- 
imils  the  triazolenea  obtained  by  Bamberger  by  diazotising 
ino-indazene — 

\/\//NII 


,  C.NII., 


placing  his  formula  tor  the  simplest  triazolene- 


/^. 


-^,N 


N 


the  isomeric- 


/\       ,C 


\/\ 


^N 


N 


e  triazolenes  are  well  crystallised  stable  substances  which 
3  volatile  without  decomposition  in  steam,  and  yet  readily 
mbiue  with  phenols  and  amines  to  form  azo  dyestuffs. 
dazol  triazolene  is  converted  into  a  diazonium  salt  by 
!ans  of  hydrochloric  acid. — H.  L. 

English  Patents. 

diqo  ;  Manufacture  of  .     J.    Y.  Johnson,    London. 

From  the  Badische  Anilin  und  Soda  Fabrik,  Ludwigs- 
hafen,  Germany.     Eng.  Pat.  9613,  May  »,  1901. 

;e  Fr.  Pat.  310,880;  this  Journal,  1902,  .3S.— T.  A.  L. 

Uauring  Matters  [4n<Aracene  Dyesluffs]  of  the  Anthra- 
cene   Series  ;    Manufacture  and   Production  of  . 

J.  Y.  Johnson,  London.  From  The  Badische  Anilin  and 
Soda  Fabrik,  Ludwigshafen,  Germany.  Eng.  Pat.  7194, 
April  4,  1901. 

!K  Fr.  Pat.  309,761  ;  this  Journal,  1902,  42.  The  specifi- 
tion  is  supplementary  to  Eng.  Pats.  8051  and  19,.531  of 
199  (this  Journal,  1900,341  and  817),  and  to  20,718  of 
100  (this  Journal,  1902,  37).— T.  A.  L. 

nthracene  Derwatines   [Anthracene  Dyextuffs]  ;    Mann 

facture  or  Prndunlwn  of -'I     H.  E.  Newton,  London. 

H>om  The  Farbenfabriken  vorm.  F.  Bayer  and  Co., 
Elberfcld,  Germany.     Eng.  Pal.  8924,  A^ril  30,  1901. 

SE  Fr.  Pat.  310,329  ;  this  Jourual,  1902,  40.— T.  A.  L. 
^yestuffs  {Anthracene    Dyestuffs]  and  Inlerniediale  Pro- 
ducts of  the   Anthracene   Series  ;   Manufacture  of . 

O.  Imray,  London.  From  the  Farbwerke  Hoechst, 
tiermany.     Eng.  Pat.  7541,  April  12,  1901. 

BE  Fr.  Pat.  309,772  ;  this  Journal,  1902,  44.— T.  A.  L. 


Dyestuffs  [Sulphide  Dyestuffs"]  ;  New  Sulpho  Acids  and 
Sulphur  — ■—.  T.  R.  Shillito,  London.  From  J.  R. 
Geigy,  3asle,  Switzerland.  Eng.  Pat.  12,578,  June  20, 
1901. 

Sek  Fr.  Pat.  810,809  ;  this  Journal,  1902,  44  —T.  A.  L. 

Dyescuffs    [Sulphide  Dyestuffs']    therefrom;   Manufacture 

of   p-Monoalkylamidn-p-oxydiphenylamines^    and    . 

R.  B.  Ransford,  Upper  Norwood.  From  L.  Cassella  and 
Co.,  Frankfort-on-Main,  Germany.  Eng.  Pat.  7919, 
April  17,  1901. 

See  Fr.  Pat.  309,898  ;  this  Journal,  1902,  42.— T.  A.  L. 

Dye  [Sulphide   Dyestufft]  ;   Manufacture   of  .     Vidal 

Dyes  Syndicate,  Ltd.,  London.  From  H.  R.  Vidal, 
Paris.     Eng.  Pat.  569,  Jan.  8,  1902. 

Tire  action  of  sulphur  and  caustic  alkalis  on  jn  dinitro- 
benzene,  m-dinitro-toluene,  and  on  1 . 4'-dinitro-naphthalene 
at  about  100°  C.  produces  brownish  substances,  which,  when 
heated  ^vith  sodium  sulphide  to  abotit  250°  C  ,  are  (converted 
into  direct  yellowish-browns  for  cotton.  .Subsequent  treat- 
ment with  potassium  bichromate  solution  turns  the  shade 
redder.— T.  A.  L. 

Unii'bd  States  Patents. 

Blue    Sulfur    Dye   [Sulphide    Dyestuffs],  and   Process  of 
making  same.     A.    Weinberg  and   R.    Herz,    Frankfort. 
.Vssignorsto  L.  Cassella  and  Co..  Frankfort-on-the-Main 
Germany.     U.S.  Pat.  693,632,  Feb.,  18,  1902. 

Sek  Eng.  Pat.  16,247  of  1900  ;  this  Journal,  1901,  889. 

— T  A.  L. 

Blue    Sulfur    Dye    [Sulphide    Dyestuffsl  ;     Process    of 

making .      A.   Weinberg  and   R.   Herz,   Frankfort. 

Assignors  to  L.  Cassella  and  Co.,  Frankfort-on  the-Main, 
Germany.     U.S.  Pat.  693,633,  Feb.  18,  1902. 

See  Fr.  Pat.  303,524  ;  this  Journal,  1902,  41.— T.  A   L. 

Dyeing  Sulfur  Colors   [Sulphide  Dyestuffs"]  ;  Process  of 

.     A.   Kertesz,  Frankfort.     Assignor  to  L.  Cassella 

and  Co.,  Frankfort-on -the  Main,  Germany.  U.S.  Pat. 
693,653,  Feb.  18,  1902. 

In  order  to  prevent  tendering  of  the  fibre  in  goods  dyed 
with  sulphide  dyestuffs,  the  patentee  passes  them  finally 
through  a  bath  containing  a  weak  solution  of  sodium  acetate 
(5 — -10  grme.  per  litre)  after  coming  from  an  acid  hath. 

— T.  A.  L. 

Pisazo  Wool  Dye  [Azo  Dyestuffs],  and  Process  of  making 
same.  K.  Scbirmacher,  Soden.  Assignor  to  the  Farb- 
werke Hoechst,  Germany.  U.S.  Pat.  693,670,  Feb.  18, 
1902. 

See  Fr.  Pat.  313,748  ;  this  Journal,  1902,  169.— T.  A.  L. 

Ferro-Chrome  Color,  and  Process  of  making  same.  A. 
Haagen,  Cologne,  Germany.  U.S.  Pat.  693,703,  Feb.  18, 
1902. 

See  Eng.  Pat.  7560  of  1901  ;  this  Journal,  1901,  728. 

— T.  A.  L. 

V.-PREPAEINa,  BLEACHING,  DYEING, 

PRINTING.   AND   FINISHING   TEXTILES, 

YARNS,  AND  FIBRES. 

Strength  and  Stretch  of  Cotton  Yarns;  Effect  of  Moisture, 

Acids,  and  Alkalis   on   .      G.    R.   Smith.     J.  .Soc. 

Dyers  and  Colourists,  1902, 18,  55—59. 

The  results  obtained  by  mercerisation  depend  chiefly  on 
the  alteration  in  the  physical  properties  of  the  cotton 
fibre.  The  lustre  imparted  to  the  yarn  by  this  process  is 
due  to  the  joint  action  of  the  alkaline  solution  and  the 
tension  ;  the  former  renders  the  fibres  more  flexible  and 
plastic,  whilst  the  latter  causes  them  to  lie  more  closely 
tojether.  Thn  result  is  a  surface  capable  of  reflecting 
more  light  than  was  the  case  with  the  fibre  before  treat- 
ment.     American  cotton  is  less   lustrous  and  shorter  in 
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staple  than  the  Epj-ptian  and  Sea  Island  varieties,  and  it 
is  least  henefited  by  itiercerisation.  SteopiDp  and  stretchine 
in  water  alone  slightly  increase  the  lustre,  hut  the  full 
effect  is  ohtained  only  in  the  presence  of  the  alkali. 
.\inerican,  Ksvptiiin,  and  Sea  Island  cotton  yarns,  -yhen 
steeped  for  cisht  minutes  in  caustic  soda  solution  of  .50°  Tw.,  j 
shrink  to  the  extent  of  20 'fl,  17-7,  and  Ifi'l  per  cent, 
respectively.  The  shrinkage  is  greatest  in  the  case  of  the 
American  cotton,  hecausn,  on  account  of  the  shortness  of 
the  fibres,  a  greater  number  is  required  to  make  up  a 
given  length  of  thread. 

The  increase  in  strength  of  dried  Sea  Island  cotton 
varns.  due  to  mercerisation  with  an  alkaline  solution  of 
.'iO"  Tw.,  varies  from  12' a  to  2.5 -S  per  cent.  ;  this  iuerease 
i«  due  to  the  coalescence  of  the  fihres  in  the  thread,  rather 
than  to  the  thickening  of  the  walls  of  the  fibre.  The 
mercerised  yarns,  when  subieoted  to  the  breaking  load, 
stretch  less  than  the  untreated  material,  the  reduction  in 
elongation  viirying  from  12-3  to  25 "S  per  cent. 

Experiments  made  with  alkiiline  solutions  of  varying 
strength,  show  that  with  dilute  solutions,  the  time  of 
immersion  does  not  materially  affect  the  result,  whereas, 
at  higher  concentrations,  this  factor  becomes  important. 
Tn  the  wet  state,  yarns  steeped  in  strong  alkaline  solutions 
are  weakened  to  a  greater  ex;tent  than  those  immersed 
in  the  more  dilute  solutions. 

The  strength  and  stretch  of  nnmercerised  cotton  yarns 
increase  with  the  amount  of  water  present,  the  wet  yarn 
being  stronger  than  the  dried  material,  whilst  the  yarn 
containing  its  normal  amount  of  moisture  occupies  an 
intermediate  position  in  this  respect.  Mercerised  yarns, 
on  the  other  hand,  are  found  to  he  weaker  in  the  wet  state 
than  in  the  dry.  This  is  probably  due  to  the  fact  that 
the  friction  between  the  mercerised  fibres,  which  have  been 
forced  by  tension  to  take  np  constrained  positions,  is 
greater  in  the  dry  than  in  the  moist  condition. 

Acids,  Hspecially  in  concentrated  solutions  and  at  high 
temperatures,  have  a  very  weakening  effect  on  the  fibres 
and  considerably  diminish  the  stretch  of  the  yarn. — G.  T.  M. 

Silk ;    The  Fibroin   of  ,      E.  Fischer   and    A.  Skita 

Zeitf.    Physiol.    Chem.,    Iflol,    33^    177—192  ;    through 
Zeits.  Untersuchung  der  Nahrungs-  u.  Gennssmittel. 

SiLic  may  be  separated  into  two  components,  soluble  silk 
glue  and  fibroin,  by  treatment  with  hot  water.  Fibroin  is 
very  sensitive  towards  alkali,  so  much  so,  that  it  does  not 
even  withstand  prolonged  heating  with  water  in  glass 
vessels.  The  material  nsed  by  the  authors  for  their 
experiments  was  therefore  prepared  by  heating  silk  in  a 
porcelain  beaker  in  an  autoclave  to  117°— 120°  C.  When 
heated  with  mineral  acids,  fibroin  is  split  up  in'o  certain 
amino  acids,  which  were  separated  by  esterification,  and 
subsequent  fractional  di^tilintion  of  the  esters.  The  authors 
succeeded  in  isolating  /-leucin  and  /-phenvlalauin  in 
addition  to  the  decomposition  products  of  fibroin,  pre- 
viously described  (tyrosiu.  aminopropionic  acid,  glyeocoUI. 
Several  other  amino  acids  were  also  obtained,  which 
have  as  yet  not  been  identified.  The  amino-propionic  acid, 
proved  to  be  optically  active,  and  identical  with  (i-alanine. 
100  parts  of  fibroin  yielded  10  per  cent,  of  /-tyrosin,  21  per 
cent,  of  <f-alanine,  3fi  per  cent,  of  glycoeoll,  about  1  -5  per 
cent,  of  Z-leucin.  and  about  1  ■  5  per  cent,  nhenvlalanine. 

— H.  L. 

Textile    Fabrics ;   Spots    fni   ,   caused   by    AsperqiUits 

Fmnigatns.     C.  Wehmer.      Chem.-Zeit.,    1902,  26,  [22], 
241.  ' 

A  KDMBKR  of  small  dull  grey  circular  spots,  each  of  about 
1  so.  em.  area,  occnrring  in  patches,  on  certain  dyed  woollen 
goods,  which  had  been  stored  in  Singapore,  were  examined. 
The  microscope  detected  hjijihiv.  and  a  few  spores  which, 
by  cultivation,  were  shown  to  be  those  of  a*pergillus 
fumii/atus.  This  fungus  is  known  in  Europe,  occurring  as 
mould  on  vegetable  matter  at  its  most  favourable  culture 
temperature  (38°— 40°  C.) ;  but  in  the  tropics,  it  may 
be  as  abundant  as  jievicillinm  qlnucus  is  in  temperate 
climates,  and  may  thus  occur,  as  in  the  present  case,  even 
in  the  midst  of  bales  of  cloth,  where  the  conditions  for  its 
growth  would  appear  to  be  most  unfavourable. — W.  G.  M. 


i.l-Dihifdroxynaplithalme ;      Di/einxj    of   Artificial    Silk 
with— — .     B.  Settl  k.  Zeits.  fiir  Farbe'n-  u.  Textil-Ch.em 
1,  [.5],  121—122. 

2.7-DinYPROXTKApnTHAi.ENK  dyes  artificial  silk  silver 
grey  ;  but  if  the  material  be  previously  mordanted  with 
metallic  salts,  a  variety  of  mode  shades  may  be  obtained.  A 
fine  dark  hrown  in  particular  may  be  obtained  by  the  addi- 
tion of  pyrogallol.  1 — 2  per  cent,  solutions  of  the  required 
salts  are  taken,  together  with  a  1  per  cent,  freshlv  prepared 
and  faintly  alkaline  solution  of  dihydroxynaphthalene  in 
warm  water.  After  dyeing,  which  must  be  performed  below 
fiO°  0.,  since  all  kinds  of  artificial  silk  are  injuriously 
affected  by  heating  above  this  temperature,  the  material  is 
soaped,  washed,  and  dried.  The  characteristic  feel  of 
natural  silk  is  imparted  by  passing  through  a  hath  of  dilute 
acetic  acid.  Artificial  silk,  as  is  well  known,  loses  its  gloss 
on  drying,  unless  it  be  gently  stretched  during  this  operation. 

— H.  L. 

Tissue  PTintincf  ;  Use  of  Formic  Acid  and  Fnrniates  in— — . 
A.  Scheurer.  Bull.  Soc.  Ind.  Alulhouse,  Proems  verbaun. 
1902,  [2],  6—7. 

The  comparatively  high  price  of  formic  acid  has  hitherto 
prevented  its  employment  in  dyeing  and  ]>rinting.  The  acid 
is  now  being  manufactured  at  a  cost  which  will  allow  of  its 
application,  in  many  instances,  in  place  of  acetic  acid,  n 
these  industries. 

The  author  remembers  some  experiments  which  were 
made,  before  the  year  18R8,  with  the  formates  of  aluminium 
and  iron  as  mordants  in  dyeing.  The  results  showed  that 
these  salts  do  not  decompose  so  readily  as  the  corresponding 
acetates,  when  goods  treated  with  them  are  exposed  to 
the  air. 

Tn  extract  printing,  in  view  of  the  fact  that  the  coefBcienl 
of  affinity  of  formic  acid  is  14  times  greater  than  that  of 
acetic  acid,  and  that  the  vapour  pressures  of  the  formates 
are,  therefore,  probably  lower  than  those  of  the  acetates 
the  latter  decompose  much  the  easier  in  the  fixing  process. 
This  condition,  unfavourable  with  mordants  fiMed  by 
exposure  of  the  goods  to  the  air.  can  offer  advantages  in 
favour  of  the  formic  acid  in  other  ca^es.  Such  a  case 
occurs,  for  example,  with  mixtures  containing  .\lizarin 
Orange  and  aluminium  salts.  When  aluminium  acetate  is 
employed,  these  become  unfit  for  use  after  the  lapse  of  a 
few  hours,  owing  to  the  combination  of  the  dyestuflf  w'tli 
the  alumina,  which  takes  place  even  in  the  presence  of  a 
large  excess  of  acetic  acid  ;  with  aluminium  formate,  how- 
ever, and  an  addition  of  10(1  grms.  per  litre  of  formic  acid, 
the  printing  mixtures  keep  well. 

Formic  acid  serves  as  an  efiicient  substitute  for  acetic 
acid  in  the  preparation  of  tin  compounds,  and  of  certain 
thickenings  employed  in  printing.  As  a  solvent  for  basic 
dyestuffs,  e.g.  Methylene  Blue,  in  admixture  with  tannic 
acid,  it  is  inferior  to  acetic  acid, — E.  I?. 

Paranifraniline   Red;    Coloured    Resi.ils  under .      J. 

Langer.     Zeits.  f.    Farhen-fur  u.  Textil-Chem.,  1,    [S], 
116-119. 

CoLOFRED  resists  under  Paranifraniline  Red  are  he.^t  pro- 
duced by  printing  a  paste  containing  a  basic  dyestuff  and  an 
excess  of  tannin  (sufficient  not  only  to  fix  the  basic  colour, 
but  also  to  precipitate  and  therefore  to  reserve  the  diazotised 
]iaranitraniline)  upon  cloth  prepared  with  j8-naphthol. 
(1)  The  author  gives  detailed  and  complete  recipes  fcr 
producing-a  bright  and  heavy  blue  and  an  olive  reserve 
on  this  principle,  together  with  a  pattern.  (2)  Peculiar 
effects  difficult  or  impossible  to  produce  by  printing  directly 
may  be  obtained  by  printing  on  a  naphthol  ground,  a  white 
discharge  containing  both  potassium  sulphite  and  also 
tartar  emetic,  and  then  printing  over  this  a  tannin  colour, 
with  excess  of  tannin.  This  white  resists  not  only  the  red 
bottom,  but  also  the  overprinted  tannin  colour.  V  pattern 
is  shown  with  a  white  resist  in  conjunction  with  blue,  green, 
and  pink,  under  Paranifraniline  Red  ;  and  a  detailed  recipe 
for  carrying  out  the  same  is  given.  (3)  Prussian  blue  may 
be  used  as  an  alternative  method  for  the  production  of  a 
blue  resist. — H.  L. 
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lischarqes  with  Powdered  Aluminium  and  Magnesium. 
R.  Weiss.  I?ull.  Soc.  Ind.  Mulhouse,  Proces-verbaux, 
1902.  [2],  4  —  6. 

CLAIM  for  priority  in  the  discovery  that  ahiniininm  can 
;  employed  in  place  of  zinc  in  the  production  of  diseharfje 
Pects  ill  tissue  printiiiof. 

The  author,  in  the  year  1 891.  experimented  witli  powdered 
uminium  and  masrnesium,  in  conjunction  with  zinc  powder 
id  sodium  sulphite,  unci  also  with  a  mixture  of  aluminium 
>w(ler  and  potassium  oxalate  thickened  with  g:um.  with  a 
ew  to  ohlainintr  discharjjes  upon  wool  dyed  with  the 
Ilowin.';  d«-estu£fs  : — Methyl  Green  'A  3  (Durand  and 
n^uenin).  Green  X  A  (Geisy'),  Violet  170  fPoirrier), 
frzoazarin,  Erika  B,  and  Millinsj  Yellow. — E.  B. 

English  Patents. 

Decorated    Fabrir,  and    Process    of   Producinq     same. 
E.  Roussell,  France.     Eng.  Pat.  4304,  Feb.  28,  1901. 

PROCi'SS  of  decorating  staffs  is  claimed,  which  consists  in 
iccessively  submitting  the  fabrics  to  :  —  (1)  a  first  dj'eing 
)eration ;  (2)  a  printicj;  operation  with  an3'  design,  by 
eans  of  a  material  capable  of  discharging  the  colour ;  (3)  a 
icond  dyeing  operation,  when  the  discharge  has  produced 
le  desired  decolorisation  (complete  or  partial)  of  the  parts 
I  which  it  has  been  applied.  These  operations  of  dyeing 
ad  printing  with  the  discharge  may  be  effected  by 
rdinary  means,  care  being  taken,  of  course,  to  employ 
)r  the  first  dye  only  dyestuffs  susceptible  of  being 
Hacked  by  the  discharge  which  is  used.  The  second  dye 
latches  with  the  first  dye,  and  being  produced  on  the  parts 
BFected  by  the  discharge  as  well  as  on  the  body  of  the 
ibric,  blends  and  softens  the  contours,  so  that  soft  designs 
re  obtained  and  not  designs  with  a  hard  outline  a«  in 
rdinary  printed  fabrics.  The  softened  or  stumped  outlines 
Ive  to  the  fabric  an  appearance  different  from  that  of 
rdinary  printed  stutfs  and  prevent  it  being  seen  that  the 
eccratiye  effect  has  been  obtained  by  printing. — H.  L. 

taw  Silk  and  Fabrics  containing  Raw  Silk  ;   Treatment 

of .     .T.  Y.  .Tohnson.  London.     From   the  Badische 

Anilin  und  Soda  Fabrik,  Ludwigshafen-on-Rhine.     Eng. 
Pat.  6644,  March  29,  1901. 

EE  Fr.  Pat.  286,961  ;  this  Journal,  1902.  49.— A.  S. 

"extile  Fabrics,    Paper,  Sfc.  ;    Machines   for   Moistening 

.      H.    H.   LaKc,    London.     From    F.    B.    Comins, 

Massachusetts,  U.S.A.  Eng.  Pat.  i;2,3.'!I,  TS'oy.  .5.  1901. 
'we  base  of  the  perforated  mouthpiece  of  the  nozzle  of  the 
ampening  machine  fits  loosely  in  a  chamber  fixed  on  to 
he  sfaud-oipe  supplying  the  fluid  to  be  ejected.  The  fixed 
hamber  contains  a  vertical  cleaner  stem  terminating  in  a 
ne  acicnlar  clearer.  The  pressure  of  the  fluid  passing 
irough  the  nozzle  forces  up  the  movable  mouthpiece  so 
hat  it  is  held  clear  of  the  cleaner ;  when  the  pressure  is 
«lucel,  however,  the  mouth-piece  falls  back  by  its  own 
eight,  and  tie  clearer  nee.lle  penetrates  the  orifice, 
jmoviug  any  obstacle.  The  backward  movement  of  the 
louth-piece  is  also  effected  by  external  mechanism  con- 
Isting  of  a  journalled  ct.llar,  with  projecting  cam  finger  and 
rm  carried  on  a  cam  sihaft.  The  cam  arm  is  raised  by  the 
ction  of  a  tripper  carried  on  the  collar  of  another  shaft, 
ae  cam  finger  is  accordingly  depressed  and  forces  the 
lOuth-piece  on  to  the  cleaner  stem. — G.  T.  M. 

iust:   Compounds  for  Removing  [from  Fabrics,  ^c]  , 

and  for  Similar  Purposes.  .1.  Hammer  and  N.  Coleman, 
Washington,  U.S.A.  Eng.  Pat.  1862,  Jan.  23,  1903. 
^HE  composition,  which  is  for  removing  '*  rust,"  or  more 
articularly  for  imparting  a  fresh,  clean  appearance  to  fabrics 
'hich  have  become  rusty-looking,  consists  of  a  mixture  of 
0  parts  of  oxalic  acid  and  2  parts  of  borax. — A.  S. 

ileaching.  Dyeing,  Washing,  and  otherwise  Treating  Fibres 
and  Textile  Fabrics  bg   Means  of  Circulating  Liquids : 

Apparatus    for   .     O.    Imray,    London.     From    C. 

Roesch  and  Co.,  Mulhcira-am-Ruhr,  Germany.     Eng.  Pat. 
13,37.5,  July  1,  1901. 

!ek  Fr.  Pat.  312,424,  1901 ;  this  Journal,  1902.  342. 

— G.  T.  M. 


Fibres,  Fabrics,  or   the  like ;    Treating   with    Bleaching, 

Dyeing,  or  like  Liquors  :  Apparatus  for .     O.  Imray, 

London.     From  C.  Roesch   and   Co.,  Miilheiraam-Kuhr. 
Germany.     Eng.  Pat.  26,15.1,  Dec.  21,  1901. 

A  ROTATING  cylindrical  boiler,  with  perforated  sides,  and 
mounted  on  a  vertical  axis,  contains  a  perforated  pipe  or 
shaft  concentrically  arranged  within  it.  The  boiler  is 
surrounded  by  a  vessel  which  fits  it  closely,  except  on  one 
side,  where  it  is  expanded  into  a  lateral  chamber  connected 
with  the  conduit  supplying  the  dyeing  or  bleaching  liquor. 
On  the  floor  of  the  boiler,  within  the  area  enclosed  by  the 
perforated  pipe,  are  a  ntimber  of  perforations  leading  to  an 
annular  chamber  formed  between  the  floor  of  the  outer 
vessel  and  a  recess  in  the  bottom  of  the  rotating  boiler ;  this 
compartment  communicates  in  turn  with  the  outlet  pipe. 
The  whole  apparatus  is  closed  in  by  a  lid  fitting  on  the 
upper  edges  of  the  central  pipe,  boiler,  and  enclosing  vessel, 
and  the  liquid  is  circulated  throTigh  the  materials  contained 
in  the  rotating  boiler  by  means  of  a  rotary  pump. 

-G.  T.  M. 

Blenching,  Dyeing.  Drying,  tV.  of   Te.rtile   Fabrics,   espe- 
cially Fabrics  having   a   Pile ;    Apparatus  for    Use   in 

.     3.  A.  Sackville,  Pendleton,  England.     Eng.    Pat. 

4441.  March  2,  1901. 

Sep,  U.S.  Pat.  693,446,  Feb.  18,  1902  ;  see  page  474. 

~G.T.  M. 

Dyeing  and  otherwise  Treating  Fibrous    Materials  ;   Cen- 
trifugal   Machines  for .       F.    F.    Kiinitzer,    Zittau, 

Germany.  Eng.  Pat.  56').'j,  March  18,  1901. 
(CoMPARK  this  .Tonrnal,  1902,  171.)  The  materials  under 
treatment  are  contained  ia  a  rotating  cylinder  with  perfora- 
ted sides  mounted  on  a  vertical  axis  and  h.aving  an  extended 
base.  The  lower  edge  of  a  cylindrical  hood  is  pressed 
down  upon  this  projecting  base  and  secured  in  position  by 
suitable  clamps,  so  that  a  closed  chamber  is  formed  from 
which  the  air  is  exhausted  and  into  which  the  required 
liquid  is  subsequently  pumped.  The  hood  and  receptacle 
are  contained  in  a  cylindrical  vat  and  a  series  of  pipes 
leading  from  the  bottom  and  sides  of  the  closed  chamber 
conducts  the  liquid  back  to  the  circulating  pump.  When 
the  operation  is  complete,  the  clamps  are  released,  the  hood 
is  hoisted  out  of  the  vat,  and  the  liquid  allowed  to  drain  off  ; 
the  vat-cover  is  then  replaced  and  the  materials  under 
treatment  washed  by  means  of  a  spray  inserted  through 
the  cover,  the  centrifugal  cylinder  being;  rotated  during  the 
process.— G.  T.  M. 

Dyeing,  Scouring,  Bleaching,  and  otheruise  Treating  Yarn 
in    Cop    or   other   similar    C\vnpacf    Form ;    Apparatu.9 

for  .     E.  Hindley,  S.  Walker,  and  M.  Rose,  Stock- 

^port.  Eng.  Pat.  6666,  March  30,  1901. 
The  improvement  on  the  existing  cop-dyeing  machines 
consists  in  the  construction  of  oblong  or  square  portable 
chambers  a  (see  figure).  In  the  top  plate  h  of  these 
chambers  are  a  number  of  holes  c,  in  which  are  placed  the 
tubes  (or  skewers')  which  hold  the  yarn  in  position  during 
treatment.  The  chambers  are  placed  in  an  open  liquor 
vessel  d.     They  are  formed  with  two  pillars  e,  to  the  top  of 
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■which  are  screwed  the  handles  /,  whereby  they  can  he 
reaflily  placed  in  and  taken  out  of  the  vessel  d.  A  plate  g, 
which  is  secured  to  the  top  of  the  pillars  e,  by  the  handle- 
shaped  nuti  /,  hears  against  the  points  of  the  tubes  or 
skewers.  To  the  tube  connection  h,  and  to  the  side  of  the 
vessel  d,  are  connected  respectively  the  pipes  k  and  I,  which 
are  connected  to  a  pump,  whereby  the  liquor  can  be  forced 
into  or  drawu  from  the  chambers  a.  through  the  yarn  and 
reiurucd  into  the  vessel  d.  By  these  means,  force  and 
suction  can  be  used  at  any  temperature  without  the  aid  cf 
a  lid  and  cover  as  generally  used,  ensuring  safety  from 
accidents  that  occur  with  closed  vessels. — H.  L. 

United  States  Patents. 

Waterproof ;  Process  of  Treating  Materials  to  liender 
them  — '—.  A.  H.  Hippie,  Nebraska.  U.S.  Pat.  694,859, 
March  4,  1902. 
The  inventor  claims  the  manufacture  of  compressed  water- 
proof asbestos  by  incorporating  oil  in  its  fibres,  vulcanising 
the  oil  and  compressing.  The  asbestos  is  mixed  w'tli 
linseed  oil  and  sulphur,  the  miss  being  vulcanised  a'  a 
temperature  of  about  300"  F.— J.  F.  B. 

Metal ;  Method  of  Covering  Textile  and  Porous  Matcr-als 

with .     J.  A.  Daly,  \Vashington,  U.S.A.     U.S.  Pat. 

694,946,  March  11,  1902. 
Ptroxtliv,  celluloid,  or  the  like  is  dissolved  in  amyl  acetate 
or  rubber  in  benzene  or  chlorofor.n,  and  the  srdufion  is 
worked  up  into  a  paste  by  th";  addition  of  finely-divided 
metal,  such  as  bronze-powder.  The  fabric  to  be  treated  is 
then  saturated  with  ihis  mixture  and  dried,  and  metal  is 
deposited  upon  it  by  electrolysis.  The  process  is  especially 
applicable  to  lace. — W.  G.  M. 

Mercerislny ;     Apparatus    for  .      A.    Reiner,    O'lcr 

dollendorf- on- Rhine,   Germany.      U.S.    Pat.  694,1110, 
Feb.  25,  1902. 

See  Fr.  Pat.  306,326  ;  this  Journal,  19i>2,  48.— fi.  T.  M. 

Dyeing;  Apparatus  for  .     J.  Rhodes,  Bradfonl. 

England.     U.S.  Pat.  693,443,  Feb.  18,  1902. 

See  Eng.  Pat.  25,823,  1898  ;  this  Journal,  1900,  44. 

— G.  T    M. 

Di/etnq;  Apparatus  for  ^—.     J.  A.  Sackville, 
Manchester,  England.     U.S.  Pat.  693,446,  Feb.  18,  1102. 

The  apparatus  is  intended  for  use  in  th".  treatment  of  piled 
fabrics ;  it  consists  of  a  vat  6,  c  (see  figares)  fitted  wit!i  a 
horizontal   shaft  e,  carrying  two   wheels  jj,  having  ar  us 


fumished  with  prooves  ft,  the  ends  of  these  grooved  arms 
being  cut  obliquely  in  the  manner  indicated.  The  inclined 
cradle  or  fi"ame  /  contains  a  number  of  loose  rods,  and  as 
the  wheels  rotate,  the  ends  of  each  pair  of  grooved  arms 
come  into  contact  with  the  frame,  and  pick  off  the  lowest 
rod  which  falls  down  the  groove.  The  piece  of  cloth  under 
treatment,  which  is  fed  into  the  machine  between  the 
rollers  t,  has  its  end  looped  over  the  first  loose  rod,  and  as 
the  succeeding  rods  drop  into  the  grooved  arms,  they  come 
.lutomatically  between  the  several  convolutions  of  the 
(aSiic,  holding  it  in  position  and  preventing  it  from  coming 
into  contact  with  the  machine.  A  piled  fabric  is  fed  in 
with  its  pile  turned  away  from  the  axi".  The  loose  rods 
are  furnished  with  enlarged  ends  or  caps,  in  order  that  the 
adjacent  folds  of  the  spiral  of  cloth  do  not  touch  one 
another.  As  an  alternative  method,  the  fabric  in  batch 
foim,  with  rods  inserted  in  each  lap  or  fold,  may  be  held 
taut  in  a  frame  fixed  in  a  rotating  holder  placed  in  a  dye- 
vat.— G.  T.  M. 

A  leing  Apparatus.    J.  C.  Hebden.  Providence,  R.I..  U.S.A. 
U.S.  Pat.  694,640.  Dec.  20.  1901. 

.V.v  endless,  travelling  apron  is  arranged  horizontally  near 
t  le  bottom  of  an  ageing  chamber.  The  textile  materials  t'l 
be  treated,  namely,  yarns  or  tissues,  are  fed  in  continuously 
at  one  end  of  the  chamber,  and  are  withdrawn  at  the  opposite 
end,  after  having  been  carried  through  the  chamber  by  the 
apron.  Steam  and  air  are  supplied  to  the  chamber  by 
means  of  air  injectors.  To  prevent  irregularity  in  the  action 
upon  the  dyed  or  printed  yarns  or  tissues,  which  occurs  in 
the  ageing  process,  the  position  of  the  latter  upon  the  apron 
is  frequently  changed,  while  they  are  passing  through  the 
chamber,  by  drawing  them  over  rollers  placed  at  intervals 
above  the  apron,  and  allowing  them  to  fall  back  ;  ain  upon 
this.  The  apparatus  is  specially  designed  for  use  in  ageing 
fabrics  dyed  wth  Sulphur  dyestufFs,  which  are  passed 
'lirough  it  in'the  wet  state  immediately  after  dyeing. — E.  B. 

( 'arpets.  Mats,  Sec;  Apparatus  for  Printing .     A.  F. 

Lundeberg,    Stockholm,   Sweden        U.S.    Pat.]  690,746, 
Nov.  1,  1900. 

Tmk  apparatus  in  question  is  designed  for  use  in  printing 
carpets  in  through-coloured  patterns. 

The  carpets  are  placed  between  pi«ssure  blocks  con- 
taiuing  cells  or  depressions,  corresponding  with  each  other. 
The  edges  of  these  form  the  outlines  of  the  pattern  which  is 
tc  be  produced.  Dye  liquors,  steam  and  hot  air,  are  dniwn 
as  required  into  the  cells  and  through  the  carpets,  by  means 
fif  a  vacuum  pump  connected  with  the  cells  in  the  upper 
block,  through  supply  pipes'communicating  with  the  cells 
u  the  lower  block. — E.  B. 
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YI,-COLOURlNG  WOOD,  PAPER. 
LEATHER,  Etc. 

^^etals  ;  Colouring  of ——,  by  Rieder' a  Electrochemical 
Process.     Zeits.  Elektrochem.,  1902,  8,  [7].  101- 

See  under  XI.  B., page  485. 

Unitbd  States  Patent, 

{ides;    Apparatus   for     Colouring     .       A.     Rigaud, 

.St.  .luuien,  Frauce.     U.S.  Pat.  691,075,  Oct.  25.  1900. 

'hk  hides  to  be  dyed  are  secured  to  a  platform  which  is 
loved  upon  rails  under  a  spraying  apparatus.  When  the 
ides  are  treated  with  differeut  liquors,  ••  as  in  carrying  out 
ifferent  steps  of  a  process,"  these  are  applied  by  means  of 
ivo  or  more  sets  of  the  spraying  apparatus,  separate  gutters 
nd  tiinks  being  provided  underneath  the  several  sets,  to 
eceive  lor  use  again  the  excess  of  the  liquors  which  drains 
rom  the  hides. — E.  B. 


Vn.-ACIDS.  ALKALIS.  AND  SALTS. 

sulphuric  Acid  Manufacture ;   Comparison   of  Costs   and 

Friijits  of ,  by  the  Cojilact  Process  and  the  Modem 

Chamber  Process.    F.  Liity  and  H.  H.  Niedenfuhr.    Zeits. 
angew.  Chem.,  15,  [11],  242— 257. 

Che  bulk  of  the  paper  consists  of  an  account  of  recent 
mprovements  in  the  chamber  process,  all  having  for  their 
im  the  concentration  of  the  process  into  smaller  space  and 
horter  time,  including  modern  developments  of  the  Glover 
ind  Gay-Lussac  towers,  fans  or  blowers  for  increasing  the 
Iraught,  cooling  arrangements,  Meyer's  tangential  chambers, 
ind  the  Lunge-Rohrmann  plate  towers.  Concentrating 
ipparatus  is  also  discussed.  The  authors  arrive  at  the 
allowing  as  the  cost  of  acids  of  various  strengths. 
Deluding  depreciation  of  plant  and  interest  on  capital :  — 


Chamber  Process. 


Contact 
Process. 


Jhamher    acid    (con- 
taiiiiui;     luo      kilos. 
HjSOi) 

M:irks. 

2-69 

Platinum 

Concentration. 

2-74 

3-22 

Marks. 

2-33 

Kessler  Con- 

centi-atiou. 

2-5G 

Marks. 
2"o3 — 2"91 

00  kilos,  of  acid  of  93 
per  cent,  of  HaSOi  . . 

do  kilos,  of  acid  of  97— 
USpercem.of  HjSO 

2-62 

2-66 

So  that,  for  chamber  acid,  the  old  process  has  nothing  to 
fear  from  the  contact  process.  Even  for  93  per  cent,  acid, 
f  Kessler's  apparatus  be  used  tor  concentration,  the  old 
process  is  still  almost  on  a  level  with  the  contact  process  ; 
hut  for  more  concentrated  acids  still,  the  contact  process  is 
in  tile  better  position.  Under  present  circumstances,  how- 
ever, a  93  per  cent,  acid  (and  perhaps  97  per  cent,  acid) 
would  be  most  cheaply  made  by  dissolving  anhydride  or 
fuming  acid  from  the  contact  process  in  chamber  acid  from 
the  old  process;  the  figure  for  this  would  be  2 '52  marks 
per  luo  kilos.  ;  and  in  the  case  of  small  works  the  author 
suggests  the  association  ot  a  number  of  makers  by  the  old 
process  in  the  erection  and  working  of  a  contact  plant, 
which  cannot  be  profitably  carried  on  on  a  small  scale. 
Further  improvement  in  the  chamber  process  is  still  to  be 
looked  for,  tco,  in  the  more  scientific  utilisation  of  the  heat 
of  reaction.  A  step  in  this  direction  has  recently  been  taken 
by  Zanner,  whose  apparatus  for  concentrating  chamber  acid 
by  the  heat  of  the  gases  from  the  burners  as  they  pass  to 
the  Glover  towers  (this  Journal,  1901,  717)  has  already 
given  excellent  results. — J.  T.  I). 


Sulphuric  Acid ;  Physical  Chemistry  of .     O.  Sackur. 

Zeits.  Elektrochem.,  1902,  8,  [6],  77—82. 
Thk  article  summarises  the  work  of  Knietsch  (see  this 
.Journal.  1902,  172 — 173,  and  3+3)  on  the  catalytic  process 
for  the  manufacture  of  sulphuric  acid.  The  author,  however, 
differs  from  the  statement  that  dilution  with  indifferent  gases 
exerts  no  influence  on  the  yield.     Siace 


=  A, 


where  v  =  the  total  volume,  and  the  expressions  within 
brackets  represent,  respectively,  the  quantities  of  the  sub- 
stances— 

SO3  _      /  c7 

sb^  -  V  „ji 

Hence  dilution  with  air  containing  nitrogen  must  give  rise 
to  a  diminished  yield.  Attention  is  drawn  to  the  special 
characteristic  properties  of  the  98  per  cent,  acid,  which 
might  be  explained  by  assuming  that  it  has  a  definite 
chemical  formula,  7iH2S04  +  )«U20,  an  assumption  which 
derives  support  from  the  fact  that  acid  of  this  strength,  and 
of  this  strength  alone,  distils  over  unchanged.  But,  as  it  is 
not  proved  that  at  a  different  pressure,  some  other  strength 
of  acid  might  not  have  this  property,  and  as  the  formula  of 
such  an  acid  would  be  very  comple.c,  it  is  probably  safer  to 
assume  that  the  strong  acids  are  liable  to  dissociation, 
according  to  the  expression  2 HjSOj  ^  H3SO4.  U2O  +  SO3. 
It  is  shown  how,  although  this  is,  at  first  sight,  opposed  to 
the  work  of  Lidbury  (Zeits.  physikal  Ghem.,  39,  [4j .  464), 
it  may  not  really  be  so ;  whilst  it  is  in  conlormity  with  the 
observations  of  Gahl  (Zeits.  physikal  Chem.,  33,  208)  on 
the  partial  pressure  of  H2S04  in  100  per  cent,  and  slightly 
diluted  acids  ;  and  also  of  Schenk  (Annaien,  316,  1 ;  and 
this  Journal,  1901,  577—578)  and  Oddo  (Gaz.  chim.  Ital., 
31,  II.,  158),  showing  the  existence  of  polymeric  modifica- 
tions of  SO3.— W.  G.  M. 

Ozone;    Formation   of  .      A.   de   Hemptiune.      Bull. 

Acad.   roy.    Belgique,  1901,  612 — 621.      Chem.    Centr., 
1902,1,  [7J,391. 

The  following  conclusions  are  arrived  at,  as  to  the  most 
favourable  conditions  for  the  formation  of  ozone  by  the 
electric  discharge.  The  distance  between  the  electrodes  in 
the  ozoniser  has  a  considerable  influence  on  the  yield,  which 
reaches  a  maximum  when  these  are  at  a  certain  definite 
distance  from  each  other.  The  pressure  of  the  air  has  no 
appreciable  influence,  but  the  volume  of  air  is  of  importance, 
although  with  an  increase  of  the  latter,  the  yield  of  ozone 
does  not  increase  in  the  same  ratio.  A  maximum  amount 
of  ozone  is  also  produced  when  the  bright  sparks  attain  a 
definite  length,  but  this  maximum  varies  with  the  distance 
between  the  electrodes,  the  velocity  of  the  current  of  air, 
and  the  intensity  of  the  electric  current.  The  use  of  oxygen 
instead  of  air  causes  an  increase  of  the  yield  of  ozone,  but 
not  to  such  an  extent  that  it  can  be  recommended  in 
practice.  With  regard  to  the  influence  of  the  intensity  of 
the  electric  current,  it  is  advantageous  with  a  definite  amount 
of  electrical  energy,  on  the  one  hand,  to  work  with  low 
tension,  in  order  to  attain  a  greater  strength  of  curreni, 
which  is  favourable  for  the  formation  of  ozone ;  on  the 
other  hand,  low  lension  necessitates  a  decrease  of  the 
distance  between  the  electrodes,  and  this  affects  the  yield 
injuriously.  The  conditions  necessary  for  the  attainment 
of  the  best  yield  must  be  fixed  experimentally. — A.  S. 

Base   between    Two  Acids;    Method  of  Ueterminini/   the 

licUio    of  Distribution   of  a   .     H.  M.  Uawson  and 

F.  E.  Grant. 

See  under  XXIV.,  pai/e  504. 

English  Patents. 

Sulphuric  Anhydride ;   Catalytic  Bodies  and  the  Manu- 
facture of .     ,1.   Wetter,   London.     From  the  Firm 

of  E.   de   llaen,  Hanover,  Germany.      Eng.   Pat.   8545, 
April  25,  1901. 

Asbestos  or  other  porous  mineral  matter  is  impregnated 
with  solution   of  ammonii]?u  vanadate,  or  of  other  soluble 
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vanadium  compound,  and  is  tbeo  dried  aud  calcined,  for 
apiiiication  as  a  catalytic  agi;nt  in  the  production  of  SO3 
from  SOj  and  oxygen.— Ji.  S. 

Sul/ihuric    Acid;    Apparatus  for     Concentratiny    . 

A.  Zanner,  Brussels,  Belgium.     Eng.  Pat.  2379,  Jan.  29, 

1902. 
Sek  U.S.  I'at.  693,635,  1902  ;  see  below.— E.  S. 

Potassium  Ci/aniJe ;  Purification  of .     G.  W.  Johnson, 

London.  From  'flic  Stassfuiter  OhemiscUc  t'abrik 
vormals  Vorsler  und  Griineberg,  Stassfurt,  Germany. 
Eng.  Pat.  8257,  April  22,  1901. 
Kaw  cyanide  is  heated  in  a  funnel-shaped  crucible,  having 
near  its  tap-hole  at  the  bottom,  a  filter  of  refractory 
material,  and  a?  the  cyanide  melts  and  flows  through  the 
filter,  access  ot  air  is  obstructed  by  continual  additions  of 
cyanide  into  the  upper  compartment  of  the  crucible. — E.  S. 

Separatitiy  Fluids  rich  in  Ox ygen  from  Air ;  Process 

and  Apparatus  for .     E.  A.  Le  Sueur,  Ottawa, 

Canada.  Eng.  Pat.  4S28,  March  7,  1901. 
The  apparatus  is  constructed  on  a  counter-current 
system,  in  one  passage  of  which  the  air  is  reduced  in 
temperature,  and  a  portion  of  it  liquefied.  At  the  low 
temperature  end  of  the  system,  the  liquefied  portion 
is  separated  from  the  unliquefied  portion,  and  the 
latteris  allowed  to  expand  through  a  motor  to  abstract 
heat  from  the  system  prior  to  its  rejection  from  the 
apparatus.  Prelerably,  the  aqueous  matter  is  dis- 
charged by  a  preliminary  refrigeration  of  slight  in- 
tensity. The  hquefied  portion  of  the  air,  with  or  without 
a  preliminary  treatment  by  fractional  distillation  to 
increase  its  oxygen  strength,  is  either  withdrawn  as 
a  liquid  or  is  caused  to  vaporise  at  the  expense  of 
the  latent  heat  of  fresh  incoming  air.  lu  the  latter 
case,  the  product  of  its  vaporisation  travels  through  a  passage 
in  the  counter-current  system,  so  that  it  is  raised  to  ordinary  ' 
temperatures  before  its  withdrawal. — R.  A. 

United  States  Patents. 

:id  ;     Apparatus   for    Concentrating    . 

U.S.  Pat.  693,635,  Feb.  18,  1902. 

The  apparatus  consists  of  a  rectangular  cast-iron  vessel, 
covered  internally  by  earthenware  plates  cemented  to  the 
iron  surfaces  by  a  mixture  of  water-glass  aud  asbestos,  and 
divided  into  compartmentss  by  cross  partitions  of  similarly 
protected  plates,  perforated  alternately  at  opposite  ends  to 
admit  of  a  serpentine  circulation  of  the  acid  to  be  concen- 
trated. The  partitious  are  airanged  to  impinge  upon  the 
joints  in  the  plates  liuing  the  sides.  The  cover  is  similarly 
protected.  A  pipe  for  exit  of  the  acid  distilling  oft  is  pro- 
vided near  the  top  of  the  vessel,  and  other  pipes  near  the 
bottom  serve  as  inlet  and  outlet  passages. — E.  S. 

Sulphuric  Anhydride;    Apparatus  for  Cooling  and  Ab- 
sorbing   .     G.  C.  Stone,  Jersey  City,  U.S.A.     U.S. 

Pat.  69.1,180,  March  11,  1902. 

A  NUMBER  of  pipe  sections,  inclined  with  respect  to  each 
other,  and  joined  by  U"Sbaped  intermediate  connections, 
enter,  both  at  the  upper  and  the  lower  ends,  into  a 
"  multiform,"  the  upper  multiform  receiving  the  water 
01  sulphuric  acid  for  absorbing  the  SO3,  and  the  lower 
receiving  the  gases  aud  vapours  from  the  contact  apparatus, 
which  thus  pass  upwards  against  the  flow  of  liquid.  Each 
pipe-section  is  provided  with  a  dam  extending  transversely 
across  its  lower  end,  an  aperture  being  left  for  passage 
outwards  of  the  absorbing  liquid,  which  has  exit  by  a  side 
tube  in  the  lower  multiform.  The  apparatus  is  immersed 
in  water,  or  may  be  otherwise  cooled.  The  uncondensable 
gases  escape  from  the  upper  multiform. — E.  S. 

Chlorine    Gas  and   Caustic   Soda  from    Common    Salt; 

l^EtectTolytic^    Machine  for    Producing   .       G.    M. 

\Vil.sou,  SaiUte  Ste.  Marie,  Canada.     U.S.  Pat.  693,678, 
Feb.  18,  1902. 

A   RECTANGULAK  mctal  chamber,  open   at  the  top  (shown 
in  section  in  the  drawing),  is  provitled  with  the  bottomless 


inner  cell  B,  having  non-conducting  sides,  and  a  carbon  cover 
C,  with  numerous  perforations,  iu  which  perforations  the 
carbon  electrodes  D  are  inserted,  a  few  only  of  which  can 
be  shown  iu  the  section.  The  two  wells  or  depressions  in 
the  bottom  of  the  chamber,  a  aud  a',  are  immediately  below 
the  side  walls  of  the  inner  cell  (which  resus  ou  the  hiutom 
of  the  chamber,  near  the  edges)  ;  and  tile  third  well  a'  is 
shaped  to  the  paddle  K.  The  two  wires  from  the  .source  of 
electricity  are  connected  respectively  to  the  cover  plate  (' 
and  to  the  metal  wail  of  tlie  outer  cell.  Water  is  con- 
tinuonsly  admitted  through  the  pipe  L,  the  overflow  for  the 
outer  cell  being  through  the  pipe  .1.  Brine  passes  into  the 
inner  cell  through  the  pipe  E,  having  branches  e  reaching 
to  near  the  bottom,  the  overflow  being  through  the  pipe  t, 
which  also  conveys  the  chlorine  liberated.  M.^rcury  at  the 
bottom  of  the  chamber  has  a  siitficient  depth  to  lute  the 
inner  from  the  outer  cell.  As  the  paddle-wheel  rotates,  it 
sweepi  the  mercury  from  the  well  a"  over  the  guide-wall  a^, 
aud   so  into  the  well  «',  and  under  the  inner  cell  into  the 


Sulphuric   Ac 
A.  Zanner,  Brussels. 


opposite  side  of  the  chamber,  whence  it  is  forced  by  the 
pressure  to  the  side  walls,  aud  returns  to  the  well  a",  and  so 
continuously.  The  .sodium  taken  up  by  the  mercury  froui 
the  decomposition  of  the  brine  jields  caustic  soda  to  the 
water  in  the  outer  cell,  the  solution  having  outflow  through 
the  pipe  J. — E.  S. 

Chlorine   and    Alkaline    Hydrates;    Production   of   

Electrolytically.  E.  D.  Chaplin,  Winchester,  and  H.  G. 
Hallorau,  Boston,  both  of  Mass.,  U.S.A.  U.S.  Pal. 
695,033,  March  11,  1902. 
The  electrolytic  cell  is  preferably,  but  not  neces.sarily, 
circular  in  form,  and  consists  of  two  superimposed  parte. 
The  lower  is  a  shallow  circular  tray  ;  the  upper  part  is  of 
stoneware,  porcelain,  or  other  impervious  material,  and  is 
also  circular,  fitting  on  to  the  lower  tray  and  forming  a 
continuation  of  its  side  walls  upwanls.  The  walls  of  the 
upper  vessel  are  turned  over  inwardi  at  the  top  for  a  short 
distance,  ami  then  downwards  again  to  the  level  of  the  joint 
with  the  lower  tray,  so  that  the  upper  portion  consists  of  an 
annular  vessel  of  ^-section,  having  its  outer  wall  resting  on 
the  wall  of  the  tray  below.  Between  the  upper  aud  lower 
divisions  is  stretched  au  asbestos-cloth  or  other  diaphragm, 
held  firmly*  in  place  by  clamping  the  two  parts  of  the 
apparatus  together.  Within  the  annular  chamber,  gniphite 
or  other  carbon  anodes  are  suspended  symmetricall}',  pjissiog 
air-tight  through  holes  in  the  roof  of  the  compartment.  A 
ring  of  copper,  connected  with  the  positive  pole  of  the 
generator,  rests  on  pins  attached  to  the  projecting  carbon 
rods,  and  thus  makes  contact  with  them,  all  outside  the  eel . 
The  cathode,  consisting  of  a  horizontal  spinil  of  copper,  is 
supported  in  the  inner  chamber,  which  may  be  covered  or 
left  open,  according  as  the  hydrogen  produced  is  to  be  col- 
lected or  not.  An  inflow  pipe  for  the  solution  of  chlorides  of 
the  idkaU  metals  is  provided  below  the  asbestos  diaphragm, 
aud  a  specially  devised  overflow  pipe,  for  the  removal  of 
the  hydroxide  solution  at  will,  is  connected  to  the  top  of  the 
inner  cell.  A  vent  for  the  chlorine  and  a  manometer-tube 
are  passed  through  the  top  of  the  annular  cell.  The  asbestos 
diaphragm  is  held  in  place  by  the  inner  as  well  as  the  outer 
wall  of  the  annular  chamber,  so  that  it  effectually  screens 
(by  a  porous  division)  the  anode  from  the  cathode 
compartment. —  W.  G.  M. 
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pie  Salt,  and  Method  of  makiiiy   same.     E.    Couraiit, 
Berlin.     U.S.  Pat.  693,378,  Feb.  18,  1902. 

i  piiteuted  triple  salt  consists  of  two  cyanides  and 
I  salt  other  tlian  a  cyanide,  having  an  alkali  or  alkaline 
h  base.  To  obtain  Ag.jC'yjBaCy^BaClj,  one  molecule 
silver  oxide  is  dis.solveil  in  a  solution  of  two  mole- 
is  of  barium  cyanide  to  form  the  soluble  substance 
C\.,BaCy3Ba(X  whicli  is  then  treated  with  hydrochloric: 
.,  not  in  exce>s.  Or,  barium  hjdroxide  is  added  to  a 
:Uon  of  silver-barium  cyanide  and  then  hydrochloric 
I  to  form  the  triple  salt.  Other  triple  salts  may  be 
ilarly  produced,  and  are  stated  to  be  more  stable  than 
corresponding  double  cyanides.  It  is  proposed  that  in 
:)siting  copper  electrohtieally,  a  certain  proportion  of 
copper  trl|ile  salt  CiL/'y^,  4KCy,  K^SO;,  should  be 
)loycd  in  the  electrolyte,  using  a  copper  anode,  and  the 
!  article  to  be  coated  as  cathode. — E.  S. 

aline   Cyanides ;    Apparatus  for    Obtaininy .     G. 

aig,  Glasgow,  N.H.     U.S.  Pat.  666,037,  March  11,  1902. 

Eng.  Pat.  22,482,  1900;  this  Journal,  1901,  809. 

— E.  S. 

VIII.-GLASS,  POTTEKY,  ENAMELS, 

'oileri/^  Biscuit  Bodies.      H.  Hegemann.     Sprechsaal, 
35,  [9],  313—314. 

s  chief  consideration  in  preparing  biscuit  bodies  is  to 
id  the  materials  exceedingly  fine,  to  prevent  discoloration 
ue  to  excessive  porosity — in  the  muffle.  This  is 
:icularly  necessary  in  bodies  containing  sand,  or  they 
not  be  sutficieutly  compact  when  fired.  A  high  per- 
;age  of  kaoliu,  and  low  proportion  of  quartz  will  give  a 
-grained  bi.scnit  with  a  marble  like  structure;  e.g., 
hu,  .M) ;  felspar,  35;  quartz,  15  parts.  A  good  body 
doll>'  heads  is  prepared  from  kaohn,  46.j ;  felspar,  385  ; 
rti,  1  .if  parts;  the  firing  temperature  is  that  of  Seger 
e  12,  and  the  ware  is  very  strong, 

(iher  bodies  suitable  for  the  same  firing  temperature  are 
unable  from  :  (1)  Kaolin,  JO;  felspar,  25;  quartz,  35 
Is.  (2)  Kaolin,  46;  felspar,  7;  quartz,  40;  lime  or 
gated  (.halk,  7  parts.  (3)  Kaolin,  48^-;  felspar,  13^; 
itiuioda  sand,  36  ;  calc-spar  or  chalk,  2  parts.  (^4)  Kaolin, 
;  felspar,  6j  ;  quartz,  29f;  calc-spar  or  chalk,  gj- ; 
nice,  10|  parts. — O.  S. 

Englisu  Patents. 

iss   Articles;   Apparatus  for   Manufacturiny .     O. 

mray,  London.  From  J.  A.  Chambers,  Pittsbiu'g,  Pa., 
r.S.A.     Eng.  Pat.  24,46s,  Dec.  2,  1901. 

his  apparatus,  molten  glass  is  supplied  from  a  lank  to  a 
igh  ill  a  heated  chamber  or  from  a  front  e.Ktensioo  of  the 
k.  I  he  Irough  can  be  raised  by  a  lever,  and  immediately 
r  it,  when  raised,  is  a  hole  in  the  top  of  the  chamber, 
rounded  by  a  water-cooled  ring,  tor  chilling,  by  radiation, 
glass  cylinder  that  is  being  drawn.  Above  the  hole  is 
lechaiiism  for  drawing  tie  gla.ss,  which  mechanism  by 
movement  opens  a  valve  and  automatically  increases  the 
supply  as  the  cylinder  increases  in  length. — W.  C.  U. 

amelled  Vessels ;  Manufacture  of .     C.  A.  Allison, 

From    The    Dubuque    Enamelling   Company, 
Eng.  Pat.  23,280,  Nov.  18,  1901. 

;b  process  of  manufacturing  vessels,  especially  army 
teens,  consists  in  assembling  certain  parts,  and  coating 
the  parts  with  enamel,  which  is  allowed  to  dry  and  is 
nt  on,  then  adding  the  remaining  parts,  and  again 
•lying  coats  of  enamel  internally  and  extern.ally,  allowing 
m  to  dry,  and  finally  heating  to  cause  the  coats  to  fu.se 
till  all  cracks  and  crevices. — VV.  C.  U. 

ly ;  Apparatus  for   Moulding   Articles  in .     W.  B. 

towley,  S.  H.  Uonley,  M.  .1.  Adams,  and  T.  Till,  all  of 
wadJincote,  Derby .     fmg.  Pat.  7030,  April  3,  1901. 

K  apparatus  comprises  a  mould  haring  externally  the 
pe  of  the  interior  of  the  article  to  be  moulded,  two 
aiding  rolls  to  mould  the  exterior  of  the  article,  a  table 
carrying  the  mould  between  the  rolls,  and  a  means  by 
ch  the  rolls  are  made  to  revolve. —  W.  C.  H. 


.lOndon. 
owa,  U.S.A 


Annealing  Boxes,  Glass  Melting  Pots,  ^c. ;  Furnaces  for 

Heating .   W.  S.  McKenna  and  H.  VVhiteley,  U.S.A. 

Eng.  Pat.  15,611,  1901. 

See  under  II.,  page  460. 

United  .States  1'atknts. 

Glass    Articles ;    Manufacture    of    Hollow .     P.    T. 

Sievert,  Dresden.  U.S.  Pat.  094,685,  March  4,  1902. 
Molten  glass,  in  sufficient  quantity  to  produce  tlie  article 
desired,  is  spread  on  a  plate,  and  a  ring  or  rim  pressed  on  to 
it  ;  the  plate  and  ring  are  inverted  together,  when  the  glass 
inside  the  ring  sags;  the  plate  is  then  removed  and  the 
glass  allowed  to  sag  either  until  it  cea.ses  10  be  plastic  or 
until  it  reaches  a  mould  placed  under  the  ring  t,u  determine 
its  ultimate  shape.  'Ihe  inventor  claims  this  method  of 
making  glass,  by  its  own  weight,  mould  itself  into  articles  of 
definite  form. — J.  W.  H. 

Tile;  Process    of  Glazing .     H.  C.    .Mueller   and   K. 

Laugeubeck,  Zanesville,  Ohio,  U.S.A.      U.S.  Pat.  693,420, 
Feb.  18,  1902. 

The  tiles  are  spaced  and  fixed  on  a  base,  such  as  paper, 
which  is  disintegrated  by  the  heat  of  the  kiln ;  finally  they 
are  coated  in  any  convenient  manner  with  the  glazing 
material,  and  fired. — J.  W.  H. 

IX.-BUILDING  MATEEIALS,  CLAYS, 
MOETAES,  AND  CEMENTS. 

Building  Materials;  Testing  of .     M.  Gary.     Report 

of  the  International  Association  for  the  Testing  of  Trade 
Materials.  From  the  third  meeting,  held  at  Budapest, 
1901.  Mitt,  aus  den  kouigl.  t.  Versuchs-Anst.  zu  Berlin 
1901,19,  [4],  189—211. 

Tub  Association  of  German  Portland  Cement  Manufac- 
turers defined  Portland  cement  as  a  product  made  by 
burning,  at  a  sintering  temperature,  an  intimate  mixture  of 
calcareous  and  argiliaec-ous  materials,  as  essential  con- 
stituents, the  resulting  mass  being  afterwards  ground  to  a 
fine  powder.  Steps  were  subsequently  taken  to  prevent 
the  admixture  of  foreign  bodies,  especially  blast-furnace 
slag. 

Ihe  report  deals  with  the  following  points  :  — 
I'tiritg  of  Portland  Ce7nent.—The  chief  injurious  ad- 
mixtures are  hme,  magnesia,  and  gypsum  ;  the  proportions 
present  can  be  determined  with  certainty  only  by  chemical 
analysis.  Other  admixtures  are,  colouring  matters,  clay, 
sand,  ashes,  hydi-aulic  lime,  trass,  blast-furnace  slag,  &c,, 
wliich,  except  the  last,  can  be  detected  by  noting  the  sp.  gr., 
loss  on  ignition,  and  action  of  dilute  aeid;  the  alkalinity  of 
the  aqueous  solution  and  amount  of  carbon  dioxide  "ive 
evidence  oi  the  addition  of  hydraulic  lime  ^0'5  irm.  of 
cement  require  4  — 6-25c.c.  ot  N/lO  H.C1,  and  3  gi-ms.  of 
cement  should  not  give  more  than  l-8mgrms.  of  COj). 
For  the  detection  of  blast-furnace  slag,  Fieseuiiis  proposed 

a  comparison  with  the  following  values  for  pure  cement  : 

0')  Sp.  gr.  at  least  3-12.^.  (6)  Alkalinity  ot  aqueims 
extract,  as  above,  (c)  1  gim.  of  cement,  treated  direct, 
requires  18-8— 21-67  c.c.  of  N/10  acid,  (d)  I  grui.  of 
cement  reduces  0-79— 2-8  nigrms.  of  potassium  perman- 
ganate. Details  for  carrying  out  the  deterniiuaiions  are 
given,  including  sp.  gr.  separations  by  means  of  methyl 
iodide. 

Pules  for  Cement-testing.  I.  Weight.— No  values  are 
given  in  the  Prussian  rules  for  the  weight  of  a  unit  volume. 
A  lull  cask  (the  size  of  which  is  not  given)  to  be  taken  at 
180  kilos.  (.400  lb.  English)  gross  and  170  kilos,  neti.  For 
determining  the  weignt  on  an  experimentid  scale,  methods 
in  use  in  different  places  of  filling  the  vessel  are  discussed, 
e.g.,  spreading  the  ponder  on  a  surface  inclined  at  a  definite 
angle  and  allowing  it  to  flow  into  the  vessel.  The  author 
recommends  the  simple  French  apparatus,  consisting  of  a 
funnel  with  a  sieve  bottom,  described  in  the  proposals  of  the 
sub-committee  B.  ot  the  International  Association  for 
Testing  Trade  Materials,  Dresden,  Sept.  27,  1899,  together 
with  a  cyliudiical  htre  vessel  in  which  the  diameter  is  to  the 
beii;ht  as  3:2. 
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II.  Time  of  Hardening. — In  the  Prussian  rules,  cements 
are  described  as  slow-  or  quiek-hardeniug  ccmenus,  the 
lormer  bciui;  tliose  which  set  only  after  two  nours  or  more. 
The  method  of  testing  ocmeuts  lu  this  particular,  eousists  lu 
juttKiug  a  thick  paste,  which  is  spread  on  a  glass  plate,  the 
cement  bemg  considered  "  set"  when  the  tinger-iiail  no  longer 
makes  an  impression  on  it.  For  more  exact  experiments, 
the  paste  is  pressed  into  a  shallow  ring,  and  a  "  normal 
needie,"  weighing  300  grms.  and  having  a  cross  section  of 
1  »q.  mm.,  placed  on  it ;  the  time  in  which  this  is  no  longer 
able  to  penetrate  the  paste  is  taken  as  the  "  beginning  of 
setting,"  the  "  time  of  hardening "  being  the  interval  that 
ehipses  before  the  needle  makes  no  appreciable  impression. 
The  temperature  of  the  air,  and  or  the  water  used  for 
milting  the  paste,  should  be  15° — IS"  C.  The  author  adds 
some  observations  on  these  determinations,  and  mentions 
some  pieces  of  apparatus  that  have  been  made  for  the 
purpose.  The  hj-grometric  condition  of  the  air  in  the 
•'  setting  room  "  should  also  be  noted.  Many  freshly-made 
cements  which  are  ■'  slow-hardeuiug,"  in  time  become 
"  titiick-hardeuing,"  and  then  again  get  slower.  This  and 
otUer  points  are  under  the  consideration  of  committees. 

III.  Constancy  of  Volume  (^liauiitbestdndigkeit). — A 
cake  of  cement,  laid  under  water  after  24  hours,  should 
during  further  observation  show  no  crumbling  or  cracks  ; 
the.se  show  a  tendency  of  the  cement  to  "  fly."  The 
time  of  observation  should  bo  from  3 — 28  days.  This 
is  a  serious  objection  to  the  metbod,  for  which  quicker 
methods  have  been  proposed  by  Michaelis,  Keinzel, 
Tetmajer,  &c.,  though  it  is  pointed  out  these  are  not 
absolute,  and  cannot  replace  practical  trials.  The  author 
regards  them  as  useful  for  control  tests. 

I V.  Fineness. — According  to  the  Prussian  rules,  a  Port- 
laud  cement  should  leave  at  the  most  10  per  cent,  of  residue 
on  a  sieve  of  9U0  meshes  to  the  square  centimetre,  the 
thickness  of  the  wire  being  half  the  width  of  the  mesh. 
The  author  points  out  that  most  German  cements  on  the 
market  leave  less  than  10  per  cent,  residue  on  such  a  sieve, 
cements  with  20  per  cent,  residue  on  a  sieve  of  5,000  meshes 
per  1  sq.  cm.  being  rare. 

V.  Strength. — 1.  Composition  of  the  Bodies. — (a)  Ce- 
menl-Satid  Muring :  The  strength  of  a  cement  is  determined 
on  a  mixture  of  three  parts  by  weight  of  normal  sand 
(^described  below)  and  one  part  by  weight  of  tbe  cement  to 
be  tested.  The  shape  and  cross-section  of  the  test  bodies 
must  be  equal,  and  the  tensile  and  compression  strengths 
must  be  determined  by  a  uniform  method.  Owing  to  the 
recent  advances  in  cement  manufacture,  it  is  desirable  to 
obtain  greater  differentiation  by  this  test,  and  the  author 
suggests  the  addition  of  a  number  expressing  the  cementing 
limit  between  the  cement  and  sand. 

(6)  Normal  Sand :  The  Prussian  normal  sand  is  a  pure 
quartz-sand  from  Preienwalde,  from  which  the  larger 
particles  are  separated  by  a  sieve  of  60  meshes  to  the 
square  centimetre,  and  the  finer  particles  by  a  sieve  of 
lao  meshes.  'J'he  author  mentions  differences  in  the 
strength  tests  when  other  normal  sands  are  used,  even 
when  they  have  been  prepaied  as  directetl,  and  gives  an 
account  of  work  that  has  been  done  on  this  subject  at 
Charlottenburg  and  elsewhere. 

(c)  Method  of  Mixing :  Tbe  cement  and  sand  are 
mixed  on  a  plate,  with  the  addition  of  10  per  cent,  of  water, 
and  thoroughly  worked  up.  This  amount  ot  water  is  almost 
always  too  much,  and  experiments  show  that  machine 
mixing  is  preferable  to  hand  mixing.  The  following 
official  method  is  described : — 500  grms.  of  cement  and 
1,500  grms.  of  normal  sand  are  mixed,  dry,  tor  half  a 
mmute,  vith  a  light  spoon,  on  a  dish,  and  after  the  addition 
of  water,  for  a  further  half-minute,  and  then  in  a  bteinbruck- 
Schmelzer  machine.  Ot  this  mortar,  8G0  grms.  are  put  in 
the  blocks  (ot  which  a  sketch  is  given ;  see  also  Miit.  au.~ 
den  kouigl.  t.  Versuchs  Anst.,  18'J6).  Eight  and  ten  per 
cent,  of  water  is  then  added,  aud  from  the  behaviour  of  the 
mass  the  proper  amount  to  use  is  estimated ;  the  proper 
amount  IS  lound  when  90 — 110  strokes  begin  to  force  the 
cement  paste  out  of  the  channels ;  tbe  mean  of  three 
experiments  is  taken.  The  samples  for  the  strength  tests 
are  made  with  the  additii  vuf  water  thus  determined. 


2.  Ramming  Process  (^Rammverfahren'). — (o)  Norma 
Mortar:  This  may  he  either  by  hand  or  with  a  Bohme 
apparatus  provided  with  a  2-kilo.  hammer,  which  gives  IJiO 
beats  to  each  sample. 

(A)  Pure  Cement:  The  determination  of  the  strength  ol 
pure  cement  is  useful  for  comparing  Portland  cements  with 
mixed  cements  aud  other  hydraulic  cementing  materials, 
apart  from  the  influence  of  the  admixed  sand.  A'cording 
to  the  Prussian  rules,  1,000  grms.  of  cement  are  worked  up 
with  200  c.c.  of  water  for  Sve  minutes  with  a  pestle,  and 
pressed  into  a  mould  with  an  iron  spatula  5 — G  cm.  wide, 
35  cm.  long,  aud  of  about  2.'iO  grms.  weight,  till  the  cemeot 
is  elastic,  and  when  sutficiently  bard  is  taken  out  aud  ki^t 
in  a  moist  atmosphere.  This  quantity  of  water  is  often  too 
much,  but  if  too  small,  the  tensile  strength  will  diminish  antt 
not  increase  after  a  certain  time. 

3.  Injurious  Injlnences  on  the  Strength  of  Samples. — (o) 
Testing  Apparatus :  That  used  at  Charlottenburg  is 
described  in  "  Mitt,"  1896,  p.  155  et  seq.  For  mortar 
mixing,  &c.,  are  mentioned  the  Steinbriick-Schmelzer,  aod 
Ubhine's  with  Martens'  tilling  contrivance ;  for  a  tearing 
machine,  the  Friihling-ilichaelis ;  and  for  compressing,  a 
32-t.  Amsler-Laffon  press. 

(6)  Form  of  the  Samples :  For  breaking  tests,  bodies 
with  a  breaking-surface  of  5  sq.  cm.,  and  for  compression 
tests,  cubes  of  60  sq.  cm.  surface  are  used.  The  form  of 
figure  8  is  used  for  the  tensile  tests. 

(c)  lvalue  of  Tensile  and  Compression  Tests :  Though 
tbe  relation  ot  these  in  hydrauhc  cements  is  different,  uie 
latter  is  often  taken  as  a  measure  of  the  value,  and  gives 
rise  to  erroneous  conclusions.  Again,  the  results  of  strength 
tests  by  28-day  tests  may  be  equal,  whereas  7-day  tests  may 
be  different.  The  compression  test  is  again  coming  to  be 
considered  the  more  reliable,  and  with  it  the  ditterencts 
between  individual  values  and  tbe  mean  value  are  less  than 
is  the  case  with  tensile  tests. 

((i)  Examination  of  Tests  :  For  tensile  tests  the  pull 
should  amount  to  100  grms.  per  second  during  the  breaking, 
and  the  mean  of  10  determinations  taken.  For  compressimi 
tests  the  pressure  is  applied  to  the  sides,  and  not  to  the 
bottom  and  upper  smoothed  surface.  Other  influences  must 
be  noted,  as  renewal  of  the  water,  shaking,  possibility  of  the 
sample  drying  by  evaporation  or  draughts  during  the  fint 
24  hours,  and  also  tha  temperature  of  the  air  and  water. 

4.  Values  for  Portland  Cement. — Slow-hardening  cement 
should,  by  the  test  with  3  parts  by  weight  of  normal  sand 
to  1  part  by  weight  of  cement  after  28  days'  hardening — 
I  day  in  the  air,  and  27  days  under  water — have  a  mini- 
mum tensile  strength  of  16  kilos,  per  sq.  cm.  and  a  minimaiu 
compression  strength  of  160  kilos,  per  sq.  cm.  For  quick- 
hardeniug  cements,  the  strength  in  general  is  somewhat 
less.— W.  C.  H. 

Limestone;  Chemical  Composition  of  Dalmatian  Bituminous 

.    J.  Slaus-Kantschieder.    Ghem.  Rev.  Fett-  u.  Harz- 

Ind.,  1902,  9,  [3]  54—53. 
AccuRDixG  to  the  author,  Dalmatian  bituminous  limestODe 
has  been  employed  in  large  quantities  for  building  purposes 
in  Venice,  especially  on  the  islands  of  Brazza  and  Una. 

In  determining  the  amount  of  bitumen,  the  finely 
pulverised,  dried  material  was  repeatedly  extracted  with 
carbon  bisulphide  in  a  small  beaker,  aud  then  with  beoaene, 
and  the  residue  transferred,  with  the  aid  of  alcohol,  to  an 
asbestos  filtering  tube,  and  dried  at  90°  (/.  until  con.sUiDi 
in  weight. 

The  following  partial  analyses  were  made  with  samples 
of  diSergBt  origm  : — 


I 


Origin. 


Luke  (BrazzaJ 

Dolac(Sinj)  . 

Knin 

iJuUuatia 

Sinj  districl, . 


Residue 
Moisture.       on 

X^nition. 


Car'uonic 
Acid. 


Org»nic 
Bittnuen..      Sub- 
stancen- 


Per  Cent.   i>cr  Cent.  Per  Cent '  Per  Cent.  Per  Cea: 


0-248 
0  352 
trace 
1-140 
U-752 
trace 


61 -28 
5S'S6 
73-21 
411 -72 
4;)-U5 
5U'4U 


♦3-U5 
3a-U3 

:iS'5li 
400S 
42-77 


4-97 

u-« 

(-91 

0-S6 

12-01 

,. 

9-9S 

O-dS 

9-22 

u-a» 

**'■  T 

U-4« 

,|inl  15.  IHie.l 
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^.  fuller  analysis  of  four  other  samples  of  bituminous  limestone  gave  the  following  results  :  — 


Oi-igia. 

Residue 
Moisture.        on 

I^ition 

SiOa 

FejO^+AlaOs. 

motin 

Per  Cent 
0-56 
0-3-24 
0-4S 
0-68 

Per  Cenl 

47-98 
53-40 
51-63 
40  50 

Per  Cent. 
1-90 

4-75 
5-93 

Per  Cent, 
trace 

^  ( Moiitenesro)  

S-20 

CaO. 


MgO. 


SO,. 


Carl)onic 
Aoid. 


Per  Cent. 
45-93 
48-01 
32-26 


Per  Cent, 
trace 

0 
1-75 


Per  Cenl. 
0 

trace 


i'er  Cei.i 
30-011 
32-21 
28-40 
24-42 
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Bitumen 


Organic 

Sub- 
stances. 


Per  Cent 
14-04 
13-80 
1-67 
3-58 


Per  Cent. 
1-33 

0-26 
17-87 
30-81 


'he  third  sample  (Ploee)  also  contained  5-21  per  cent, 
ilkali  chloride,  expressed  as  sodium  chloride.  Hoth  the 
last  samples  yielded  on  dry  distillation,  a  considerable 
jortinn  of  dark  brown  viscous  oil  reserablinir  crude 
htha.— C.  A.  M. 

Slaked  Lime  ;  Preparation  of .     W.  Vliehaelis. 

Ger.  Pat.  l^H.O.'JO,  March  13,  1900. 

order  to  produce  slaked  lime  of  suitable  moisture 
:ent  for  special  purposes,  e,(/.,  the"  manufacture  of 
5cial  sandstone,  the  inventor  takes  suitable  proportions 
!olloidal  calcium  hydrate  (pit-slaked)  and  dry  liyilraie, 
es  them  together,  and  introduces  the  mixture  (packed 
losed  iron  chests)  into  a  high-pressure  steamer.  The 
steam  in  the  latter  cannot  con%'ert  the  dry  calcium 
rate  into  the  colloidal  modification ;  but  at  the  same 
:  the  excess  water  in  the  pit-slaked  lime  is  prevented 
1  evaporating,  and  is  compelled  to  act  upon  the 
cent  particles  of  dry  hydrate,  and  complete  the  slaking 
ame.  under  the  influence  of  the  prevailing  high 
)erature  in  the  apparatus.  The  product  is  a  fully- 
Bd  paste  suitable  for  mixing  with  sand  to  make 
icial  stone,  and  will  not  be  liable  to  any  subsequent 
cts  caused  by  after-slaking. — C.  S. 

English  Patents. 

ficial  Stotie,  and  Manufacture  thereof.  N.  Brooke, 
ghtcliffe,  and  W.  Glossop,  Hipperholme,  Yorks. 
ig.  Pat.  383,  Jan.  G,  1<)02. 

waste  obtained  in  quarrying  York  stone  is  ground  to 
iwder,  and  the  impalpable  dust  removed   by  washing. 

powdered  stone  is  mixed  with  Portland  cement  or 
r  binding  material,  moistened  with  water,  placed  in 
us  moulds  and  subjected  to  great  pressure. — W.  C.  H. 

ficial  Stone ;  Machine  for  Preparation  of  Materials 

' .     W.  Schwarz,  Zurich,  Switzerland.     Kng.  Pat. 

,163,  Sept.  U,  1901. 

i  machine  for  the  manufacture  of  artificial  stone  from 
and  lime  consists  of  a  mixing  vessel,  with  a  steam 
it,  au  appliance  for  introducing  a  regulated  quantity  of 
r  or  steam,  with  or  without  an  appliance  for  exhausting 
oiixiDg  vessel ;  and  in  some  forms  an  appliance  is 
d  for  leading  off  vapours  arising  from  the  slaking  of 
ime.— W.  C.  n. 

s;    Rotary   Burning  or  Roasting  .     H.  H.  Lake, 

>ndou.  From  Fellner  and  Ziegler,  Frankfort-on-the- 
«ne.     Eng.  Pat.  9369,  May  6,  1901. 

itary  kilns,  tired  with  coal-dust,  a  better  heating  effect 
itained  when  the  fire-jet  is  directed  slightly  to  one 
and  downwards.  Consequently  in  these  kilns,  the  jet 
ovided,  on  the  outside  of  the  kiln,  with  a  cylindrical 
mounted  on  a  shaft,  by  which  means  it  can  be  inclined 
y  desired  angle  to  the  axis  of  the  kiln.  The  jet  is 
mouuted  in  a  flanged  guide-ring,  to  be  capable  of 
g  any  radial  position.  The  nozzle  is  flattened,  and  the 
1  of  the  aperture  can  he  varied  bv  means  of  movable 
— W.  C.  H. 

United  States  Patents. 

i ;    Method  of  Creosoting .      C.    S.    Friedman, 

ladelphia.  U.S.A.     U.S.  Pat.  693,697,  Feb.  l.*),  1902. 
mixture  for  creosoting   wood  is  applied  iu  the   usual 
and  consists  of  glue,  1  lb. ;  water,  2  qrts.  ;  potassium    i 


bichromate,  ."?  oz. ;  zinc  chloride,  4  oz. ;  creosote,  2  galls. 
The  creosote  becomes  minutely  diffused  in  the  solution 
after  the  manner  of  an  emulsion. — J.  W.  H. 

Wood;   Process  of  Producing  Artificial  .     E.  Helbing, 

Hamburg.     U.S.  Pat."  694,014,  Feb.  2.5,  190-2. 

The  process  for  producing  artificial  wood  from  turf  consists 
in  first  thoroughly  washing  the  turf,  and  retaining  as  far 
as  possible  its  natural  fibre,  then  adding  a  mixture  of 
hydrate  of  lime  and  sulphate  of  aluminium,  then  pressing 
whilst  moist  for  a  short  time  and  allowing  it  to  harden  in 
the  atmospheric  air.  (See  Eng.  Pat.  13,136,  1901  ;  this 
Journal,  1901,  991.)— J.  F.  B. 

Wood ;     Process  of  Preserving    .       I.    B.    Sprague, 

Everett,     Washington,     U.S.A.       U.S.     Pat.     694,212, 
Feb.  25,  1902. 

Pieces  of  rusty  iron  are  driven,  about  2  inches  apart,  into 
the  wood,  and  iron  borings  pressed  into  the  intervening 
spaces.  Finally,  immersion  in  an  oxidising  liquid  ("a  salt 
solution  containing  rust ")  completes  the  treatment,  which 
is  especially  intended  to  prevent  the  destructive  attacks 
of  teredoes. — J.  W.  H. 

Stones,    Tiles,    Sfc. ;     Manufacture     of    Artificial . 

E.  Rott,  Dassel,  Germany.'    U.S.  Pat.  693,906,  Feb.  25, 
1902. 

Natural  clay  is  mixed   with  cream  or  milk   of  lime,  and 

the  mass  which  becomes  hot  and  finally,  dry  and  crumbled, 

I    stored  for  use.     This  mass  is  made  into  a  paste  with  water 

I    and  formed  into  articles,  which  are  hardened  by  steam  at  a 

pressure  of  not  more  than  25  atmospheres. — J.  W.  H. 

Concrete  Joint.     E.  L.  Ransome,  New  York.     U.S.  Pat. 
694,578,  March  4,  1902. 

Layers  of  concrete  are  bonded  into  each  other  by  means 
of  small  pieces  of  honeycomb  slag. — J.  W.  H. 

Magnesia ,-   Compound  of .     E.  Rueff,  New  York. 

U.S.  Pat.  694^424,  March  4,  1902. 

One  part  of  powdered  calcined  magnesite,  mixed  with  20 
parts  of  water,  is  agitated  under  a  stated  pressure  with 
carbon  dioxide  "  until  the  mixture  has  absorbed  less  than 
one  part,  by  weight,  of  the  gas."  The  mixture  is  then 
gradually  heated  to  about  160°  F.,  is  drained,  dried,  and 
shaped  into  desired  forms  under  a  pressure  of  from  200  to 
1,000  lb.  per  square  inch.  This  compound,  as  stated  in  the 
Second  claim,  "  contains  at  least  twice  as  many  molecules 
of  magnesia  as  of  carbon  dioxide,  and  more  molecules  of 
water  than  of  magnesia,  said  compound  being  very  finely- 
divided  and  light,  forming  porous  lumps  in  presence  of 
water,  being  a  bad  conductor  of  sound  and  heat,  and 
possessing  when  pressed  or  moulded  great  tensile  strength 
and  elasticity."  It  is  stated  to  be  suitable  for  lining 
interior  walls,  for  fireproofing,  and  for  covering  boilers  and 
pipes,  &c. — E.  S. 

Cement ;  Composition  of  Matter  for  .     J.  D.  Mac- 

Donell,    Littleriver,   Florida,  U.S.A.     U.S.  Pat.  691,397, 
Jan.  21,  1902. 

The  composition  consists  of  three  barrels  of  crushed  cal- 
careous rock,  one  barrel  of  calcium  sulphate,  one  barrel  of 
cement  (any  manufacture),  4  oz.   of  nitric  acid,  4  oz.  of 
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nitro-hydrochloric  acid,  1  quart  of  crude  carbolic  acid,  and 
1 0  gallons  of  water.  The  ingredients  are  thoroughly  mixed, 
dried,  and  screened. — W.  C.  H. 

Cement;  Manufacture  of .     J.  Steiger,  London, 

England.     U.S.  Pat.  094,802,  March  4,  1902. 

Htdkated  silicic  acid  is  produced  by  heating  powdered 
silicates  with  a  solution  of  magnesium  chloride  (at  130°  C. 
or  over)  until  the  mass  stiffens;  it  is  allowed  to  cool, 
crushed,  powitered,  and  finally  mixed  with  powdered 
caleined  raagneaite. 

The  proportions  given  are : — 80 — 90  parts  of  a  50  per 
cent,  solution  of  magnesium  chloride,  20—30  parts  of 
siliceous  matter  (slag  or  granite,  say),  and  150 — 200  parts 
of  calcined  magoesite.  (See  Eng.  Pat.  46.^7,  1901  ;  this 
Journal,  1902,  409.)— J.  W.  H. 

Kiln ;  Lime,  Cement,  or  like .     T.  Isserlis,  Kiew, 

Russia.     U.S.  Pat.  691,145,  Jan.  14,  1902. 

The  kiln  consists  of  several  compartments  arranged  in  line. 
The  compartments  communicate  at  the  bottom,  and  are 
provided  with  chimneys  at  the  top.  Hearths  are  arranged 
on  the  opposite  sides  of  each  compartment.  The  claims 
also  include  the  arrangement  of  feeding  doors,  fire-grates, 
with  auxiliary  grates,  ash-pans  containing  liquid,  and 
means  for  supplying  fuel. — W.  C.  H. 


X.-lETALLUEaY. 

Clap  Slimes  ;   Treatment  of ,  by  the  Cyanide  Process, 

with  Ai/italiiin.     A^  H.  Tays  and  F.  A.  Schierz.     Chem.- 
Zeit.  Rep.,  1902,  72. 
At  San  Jose  de  Garcia,  Sinaloa,  Mexico,  the  ores  of  the 
Guadeloupe  mines  were  at  first  only  treated  by  the  amalga- 
mation process,  when  gold   to  the  value  of  80  marks  per 
ton  remained.     The  tailings  were   then  jirofitahly  treated 
with  cyanide.     Finally,  the  authors  were  confronted  with 
the  problem  of  treating  16,000  tons,  consisting  of  75  per 
cent,  of  clay  slimes  and  25  per  cent,  of  sand  slimes.      The 
material  contained  ferric  oxide,  pyrites,  small  quantities  of 
lead  and  copper  sulphides  and  carbonates,  and  .')2  marks  of 
gold  and  40  grms.  of  silver  per  ton.     The  copper  amounted 
to  0-11   per   cent.     Preliminary  experiments   showed  that 
•  90  per  cent,  of  the  noble   metals  could    be  extracted  by 
twice  treating  with  cyanide  and  lime  ;  by  24  hours'  action, 
only    75   per   cent,    was    regained.     Vats    provided    with 
stirrers  were  then  erected.     The  best  results  were  obtained 
with  a  0-15  per  cent,  cyanide   solution,  the  consumption  of 
cyauide  being  7  lb.  per  ton;  78  "56  per  cent,  of  the  gold 
was  extracted.     The  slimes  were  mixed  with  1-5  times  the 
quantity  of  cyanide   solution  and  brought  into  a  vat  con 
taining  more  cyanide  solution,  18  tons  being  used  to  10  tons 
of  slimes.     The  agitation  lasted  5  hours  ;  30  minutes  before 
the  end,  5  lb.  of  slaked   lime  per  ton  were  added.     After 
settling  for  7  hours,  70  per  cent,  of  the  solution  could  be  drawn 
off  qnite  clear ;  without  lime,  there  was  practically  no  settling. 
When  a  smaller  proportion  of  slimes  to  the  cyanide  solution 
was  taken,  the  settling  was  much  slower.     When  the   sand 
slimes  were  mixed  with   clay  slimes,   80  per   cent,   of  the 
solution   could   be    drawn    off.     The    residue    was    again 
washed  with  water    or    dilute    cyauide,  and  then  emptied 
out.     About   0-9   lb.  of  zinc  was  used   per  ton  of  slimes. 
The  fine  particles  of  zinc    and  the   slimes  from   the   zinc 
boxes  were  taken  to  a  filter-press,  and  thence  to  the  furnace. 
The    coarser    particles    of    zinc   were    first   treated     with 
sulphuric  acid.     In  smelting,  34   kilos,  of  borax,  24   kilos, 
of  sodium  bicarbonate,  5   kilos,  of  sand,  3  kilos,  of  ashes, 
6  kilos,  of  clay,  and  5  kilos,  of  hematite  were   used   to   100 
kilos,    of  the  gold  slimes.     The  cost  of  the  treatment  per 
ton  of  slimes  amounted  to  20  marks,  composed  of  potassium 
cyauide,  8  marks ;  zinc,  0  -  80  mark  ;  labour  and   manage- 
uii'ut,   4   marks;  taxes,   2    marks;    other   expenses,   5*20 
marks.— A.  C.  W. 

Gold  and  Silver  ;   Detection  and   Determination  of  Small 
Quantities  of .     L.  Wagoner. 

See  under  'S.'S.Wl.,  page  501. 


Platimtm  Metals;  Detection  by  the  Action  of  Sodium 
Peroxide  on  the .     Leidie  and  Qninnesseu. 

See  under  XXITT.,  page  499. 

Mercun/  Ores  (Dalmatian'),  and  their  Dtteriiiiitatinit. 
C.  Ehrmann  and  J.  Slaus-Kantschieder. 

See  under  XXIIl.,  page  501. 

Meials  ;  Distillation  of .   G.  W.  A.  Kahlbaum,  K.  Uoth, 

and    P.    Siedler.      Zeit.s.  anorg.   Chem.,  29,    177—291 
Chem.  Centr,  1902, 1,  [9],  519. 

By  aid  of  Kahlbaum's  mercury  air-pump  (see  this  Journal. 
1894,  760),  the  authors  have  succeeded  in  distilling  in  caruu 
a  series  of  metals.  The  distillation  apparatus  was  con- 
structed of  porcelain,  and  the  course  of  the  distillation  was 
followed  by  means  of  Rontgen  rays.  The  metals  purified 
by  distillation  were  examined  as  to  their  specific  gravity, 
specific  heat,  and  crystalline  forn;.  The  specific  gravitie> 
and  specific  heats  of  the  distilled  metals  are  shown  in  the 
following  table : — 


Table. 

Specific  Gravity  at 
200/4°  C. 

Specific  Heat. 

Unpressed. 

Pressed. 

Unpressed. 

Trt'ssed. 

Cu  

8-9S258 
10-4923 
18-8840 
11-S4I5 
6-9226 
8-64819 
6-23538 
6-61781 
9-78143 

8-93764 
10-8034 
19-26SS 
11-3470 
7-12722 
8 -('4786 

tf-69090 

0-09-272 
0-0.')OOS 
0- 0.309 
0-03063 
0  0939 
0-0.i59 
0-0.t'i78 
0-04973 
0  03055 

0-0926* 

Afc 

Au 

Pb 

Zn 

Cd 

0-0562S 
0-03087 
o-o:ici8S 
0-0940 
0  0500 

Te 

Sb 

0-04957 

Bi 

— A.  S. 

Steel ;    Want  of  Homogeneity   of  Soft  Basic   Martin . 

A.  Riemer.     Stahl  u.  Risen,' 1902,  22,  269. 

In  running  ingots  of  low-carbon  ingot-iron,  platy  crusts  are 
apt  to  form  (from  2  to  4  cm.  thick),  and  to  float  on  the 
surface.  When  the  metal  is  thick-flowing,  the  heavier 
metal  of  high  fusing  poiut  first  crystallising  out  is  liable  to 
cling  to  the  sand  in  the  channel  leading  to  the  mould. 
This  accounts  for  the  higher  percentage  of  silica  found  in 
these  crusts.  The  want  of  homogeneity  of  these  ingots  is 
due  entirely  to  physical  causes. — W.  G.  M. 

Steel:  Study  of  the  Transformations  of ,by  the  Method 

of  Expansibility.     G.  Charpy  and  L.   (irenet.     Coniptts 
Rend.,  134,  [10],  .'i98— 601. 

The  expansion  method  has  the  advantage  over  the  pyro- 
metric  method,  that  the  temperature  may  be  raised  as 
gradually  as  desired,  and  the  results  of  heat-absorption  or 
evolution  during  transformation  thus  eliminated.  The 
authors*  results  may  be  summarised  as  follows ; — In  steels 
and  cast-irons  containing  but  traces  of  elements  other  than 
iron  and  carbon,  expansion  is  regular  up  to  700'  0.  Then 
transformation  begins,  evidenced  by  a  coutraction,  the 
extent  of  which  increases  with  the  carbon-content  uji  to  ;i 
maxinmm  about  0-85  per  cent,  of  carbon,  and  persists 
during  a  temperature-range  of  from  5° — 15°  C.  Then, 
as  the  temperature  rises,  expansion  begins  again,  slowly 
diminishes,  and  is  followed  by  a  second  (hut  very  gradual) 
contraction,  extending  over  190°  for  a  steel  of  0-08  per 
cent,  of  carbon,  80"  for  one  of  0-25  per  cent.,  and  becoming 
imperceptible  with  steel  of  0-65  per  cent. 

The  temperature  of  the  first  contraction  agrees  closely 
in  all  cases  with  the  critical  point  o,  (700°  C!.),  ohserveJ 
pyrometrically,  and  that  of  the  upper  limit  of  the  second 
contraction  (perhaps,  for  steels  above  0-85  per  cent,  of 
carbon  a  dilatation)  with  the  point  c^  (800°  to  890°  C.)  ;  biit 
these  experiments  show  no  indication  of  the  pyrometric 
point  O]. 

These  observations  agree  mth  the  hypothesis  that  the 
trwsfQrmatioQ  at  700°  corresponds    to    the  resolution  ol 
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eutectie  (perlite)  of  iron  (ferrite)  and  iron  carbide 
lentite),  and  the  gra'lueil  transformation  above  700°  to 
solution  of  the  feriiii>  in  excess  (with  contraction)  in 
jeutectic,  or  the  cementite  in  excess  (with  expansion) 
^per-eutectic  steels.- -.J.  T.  U. 


Steels;  Expansion   of ,  at    High   Temperatures.     G. 

Charpv  and    L.    Grenet.     Coniptes    Eend.,    134,     [9], 
.540— .')42. 

The  following    figures  were   obtained  for   annealed   steels 
over  various  tempeiature-ranges  : — 


Composition  of  Steels. 

Mean  Coefficients  of  Expansion  from 

- 

0. 

Mn. 

Si. 

^- 

S. 

15°  to  200'  C. 

200°  to  BOO"  C. 

B00°  to  650°  C. 

0.1 

0-01 

0-03 

0-013 

0-023 

11 -8  X  10~" 

14-3  X  10-" 

17-0  X  l(|-" 

24-5  X  lo"" 

880°  to  950°  C. 

25 

(l-Ot 

0-0.5 

0-010 

0-010 

11-S 

U-6 

17-5 

23-3 

fit 

0-12 

0-14 

0-001) 

0-010 

12-1 

U-1 

lfi-5 

23-3 

liO"  to  95ii°  C. 

as 

0-l() 

0-06 

0-005 

0-010 

ll-C 

14-9 

18-0 

27-B 

23 

0-10 

0-08 

O'flO.5 

0-009 

ll-!i 

U-3 

16-0 

33-8 

" 

50 

0-ot 

O'Oit 

0-010 

o-oio 

11-5 

14-9 

lG-5 

Sfi-7 

t                  n 

50 

0-Oi 

0-07 

0-005 

0-010 

11-2 

14-2 

18-0 

.>!3S 

.. 

low  the  transfor  nation-temperature,  the  coefficients 
Imost  the  same  for  steels  containing  up  to  .3  -  ."lO  per  cent, 
rbon  (about  50  per  cent,  of  cementite).  Even  above 
temperature  the  coefficients  vary  but  little  for  steels  up 
85  per  cent,  of  carbon  ;  the  great  variations  for  steels 
;r  in  carbon  than  this  are,  perhaps,  partly  due  to  the 
formation   in    these     steels    extending   over    a    con- 


siderable range  of  temperature,  so  that  the  figures  may  not 
be  coefficients  of  expansion  pure  arid  simple. 

In  the  case  of  nickel  steels  (all  of  them  the  "  reversible 
steels"  of  Guillaume,  the  transformation-points  of  which 
are  below  the  temperatures  employed),  the  following  results 
have  been  obtained  :  — 


Cumposition. 

Mean  Coefficients  of  Expansion  from 

Fi. 

c. 

Mn. 

lii"  to  100°  C. 

100°  to  200°  C.      j      200°  to  400°  C. 

400°  to  6110°  C. 

900°  to  900°  C. 

[•9 

0-35 

0-30 

11-0  X  10"" 

18-0  X  10"°                 18-7  X  10~" 

22-0  X  lil~" 

•23-0  X  10~" 

•» 

0-,36 

0-36 

10-0 

21-5                                 19-0 

•3'i-0 

22-7 

■1 

0-35 

0-34 

9-5 

14-0                                 19-5 

19-0 

21-3 

•7 

a-x 

0-SG 

2-0 

•  2-5                                 11-75 

10-5 

•20-7 

•1 

II -3S 

0-39 

1-5 

1-5                      n-75 

17-0 

211-3 

•8 

0-29 

0-66 

8-0 

14-0                                 18-0 

21-5 

22  3 

•8 

0-31 

0-G9 

2-5 

2-5                                 12-5 

18-75 

19-3 

■4 

0-30 

0-fi9 

2-5 

1-5                                   8-5 

19-75 

18-3 

•4 

1-01 

0-79 

12-S 

IS-.n                                 19-73 

21  0 

;'.5-o 

•4 

0-9H 

0-.S9 

ll-l) 

1-2-5                                 19-0 

•20-5 

31-7 

•5 

0-97 

0-st 

;i-o 

3-6                                 13-0                      1           18-75 

26-7 

low  temperatures,  it  will  be  seen,  great  differences 
;  but  all  the  coefficients  increase  so  rapidly  with 
erature,  that  at  temperatures  above  500°  C.  these 
rences  hardly  exist. — J.  T.  D. 

olybdenum  Steel ;  Volumetric  Determination  of . 

F.  T.  Kopp. 

See  under  XXIII.,  page  502. 

Copper ;  Analysis  of  Industrial .     P.  Truchot. 

.See  under  XXIII.,  page  501 . 

and  Aluminium;   Thermal  Investigation  of  Certain 

lays  nf .     W.    Louguinine    and    A.    Schiikareff. 

•ch.  Sc.  phys.  nat.  Ceu^ve,  13,  [4],  5 — 29;  Chem. 
ntr.,  igo-;,  1,  [9].  .521. 

heat  of  formation  of  zinc  aluminium  alloys  was  deter- 
d  by  measuring  the  heat  evolved  on  dissolving  the 
in  hydrochloric  acid  of  the  composition,  HCl  + 
0,  and  comparing  it  with  the  quantities  of  heat  evolved 
ssolving  the  pure  metals  under  the  same  conditions. 
beats  of  formation  for  1  grm.  of  each  of  the  alloys  were 
Hows:  — 

Sn  AljZn  AljZn  Al.,Zn  AlZn  AluZfla  AlZuj  AlZn, 

1-7  -50    +1-4  -f  23-4  +9-1    +2-3    -4-0    +15-2cals. 

in  the  case  of  the  AljZn  alloy  is  the  amount  of  heat 
ed  greater  than  that  possibly  due  to  experimental 
,  and  consequently  the  results  cannot  be  said  to  point 
e  formation  of  definite  compounds  of  the  metals. 

—A.  S, 


Tungsten,     Moli/bdeninn,     Uranium,    and     Titanium.      A. 
Stavenhagen  and  K.  Schuchard.    fier  ,  35,  [4],  909 — 911. 

These  metals  were  prepared  by  Stavenhagen  by  reduction 
of  their  oxides  by  means  of  aluminium  (this  Journal,  1899, 
687,  and  1900,  52).  The  authors  have  now  obtained  the 
following  alloys  of  these  with  other  metals  : — WCii ;  WMo  ; 
MoU;  MoFe;  MoSb  ;  UFe  ;  UCo  ;  UMn  ;  TiFe;  TiCo  ; 
TiCu;  PbW  ;  I'bMo;  FeBa  ;  CrCoWMo  ;  TiWMo  ; 
MoUCrTi ;  FeMnU.  In  the  case  of  oxides  reduced  with 
difficulty,  the  oxide  was  mixed  as  intimately  as  possible 
with  aluminium  powder  and  filings ;  but  with  easily 
reducible  oxides  it  was  necess.ary  to  use  also  some  fluxing 
material,  such  as  fluorspar,  as  otherwise  the  reaction 
proceeded  so  violently  as  to  cause  an  explosion.  The 
ignition  was  effected  sometimes  by  Giddschmidt's  method, 
sometimes  electrically,  and  sometimes  by  means  of  smoke- 
less powder.  The  alloys  obtained  always  contained  some 
alumininm. 

When  the  slags  obtained  as  by-products  were  subjected 
to  cathode  rays,  it  was  found  that  certain  metals,  when 
present,  imparted  characteristic  colours  to  the  luminescence. 
Thus  lead  gave  a  blue,  iron  and  manganese  a  green, 
chromium  a  red,  uranium  a  yellow  to  brownish-green,  and 
tungsten  a  violet  colour  to  the  light,  these  colours  being 
more  intense  if  fluorspar  was  present. — H.  B. 

English  Patents. 

Ores;  Treatment  of .     H.  W.  Wallis,  London. 

Eng.  Pat.  21,62.3,  Nov.  29,  1900. 
The  process  is  intended  to  be  applied  chiefly  to  refractory 
sulphides,  and  to  ores  containing,  in  addition    to  precious 
metals,  titanium  or  tungsten  with  iron,  gelenium,  tellurium, 
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chromium,  manganese,  or  the  like.  The  ore  is  to  be  mixed 
with  an  alkaliue  earth  (or  its  carhonate")  iu  siiitahle  propor- 
tion, to  he  detennined  hy  a  preliminaiy  te?t  which  is 
(lescrihed  in  the  specification,  and  is  then  ignited,  air  heing 
as  far  as  possiWe  exchuled  during  this  process.  The 
mixture,  after  cooling,  may  he  amalgamated,  the  ore  heing 
now  free-niilling,  and  free  from  any  tendency  to  cause 
sickening  of  the  mercury.  After  the  extraction  of  the 
precious  metals,  the  ore  is  concentrated  for  the  separation  of 
other  reduced  metals,  &c. — W.  G.  M. 

Blast  Furnaces.    C.  I.  Rader  and  E.  B.  Smeeth,  U.S.A. 
Eng.  Pat.  2.5,596,  Dee.  14,  1901. 

The  objects  of  this  invention  are  (1)  to  prevent  the  forma- 
tion of  corrugations  or  ridges  in  the  hosh  lining,  (2)  to 
reduce  the  expense  of  constructing  the  hosh  portion  of  the 
furnace,  (3')  to  prevent  tlie  formation  of  openings  and  the 
consequent  forcing  out  of  gases  at  the  junction  of  the  jacket 
and  the  mantle,  in  cases  where  a  hosh  jacket  is  used,  and 
(4)  to  improve  the  action  of  the  furnace  and  to  prolong  its 
life.  There  are  arranged  vertically -extending  cooling  plates 
embedded  iu  the  masonry  of  the  furnace  at  the  junction  of 
the  hosh  and  the  mantle,  and  the  bosh  jacket  is  cooled  by 
a  circular  spray-pipe  discharging  water  directly  upon  the 
jacket.  Between  the  bcsh  jacket  and  the  tuyeres  there  is  a 
row  of  horizontal  cooling  plates. — R.  S. 

Blast  Furnaces.     T.  Stapf,  Ternitz  an  der  Siidbahn,  Lower 
Austria.     Eng.  P.at.  898,  Jan.  13,  1902. 

To  enable  blast  furnaces  to  be  used  continuously,  there  are 
provided  below  the  tuyeres,  a  slag-discharge  passage  con- 
sisting of  a  siphon-trap,  and  lower  down,  and  preferably  on 
the  opposite  side,  a  crude-iron  discharge,  similarly  con- 
structed. By  these  passages,  the  slag  and  the  crude  iron 
are  continuously  and  automatically  discharged. — R.  S. 

Metals;  Annealing  of .     D.  Bates,  Huyton,  and  6.  W. 

Peard,  Present,  both  of  Lanes.     Eng.  Pat.  7084,  April  4, 
1901. 

The  arrangement  is  intended  primarily  for  the  annealing  of 
wire,  rods,  strips,  or  sheets  of  copper.  The  annealing  oven 
is  provided  at  each  end  with  a  descending  mouthpiece 
which,  dipping  below  water  or  other  suit.ahle  liquid,  provides 
a  water-seal.  The  wire  to  be  annealed  is  fed  from,  or  over, 
a  drum  at  one  end,  partly  immersed  in  the  sealing  liquid, 
and  after  passing  through  the  furnace  is  delivered  to  a 
•  similar  drum  at  the  other  end.  The  oven  is  charged  with 
an  inert  gas,  and  the  metal,  passing  directly  from  this  gas 
in  the  furnace  mouthpiece  into  water,  is  prevented  from 
oxidation. — W.  G.  M. 

Metals ;   Tank  for  Precipitatimj .     A.  Berry,  Leeds. 

Eng.  Pat.  87.52,  April  29,  1901. 

A  TANK  for  the  precipitation  of  cement  copper  is  made  in 
two  parts,  superposed,  and  separated  by  a  perforated  grid, 
with  holes  tapering  inwards  from  below  upward,  and  with 
projecting  pieces  on  the  upper  side  to  prevent  the  blocking 
of  the  perforations.  Just  above  the  grid  is  an  exhaust  pipe  | 
provided  with  a  cock,  from  which  the  spent  liquor  is  drawn 
off  after  precipitation  is  complete.  The  lower  division  has 
the  shape  of  an  inverted  pyramid,  and  is  provided  with  a 
valve  at  the  apex  (bottom),  through  which  the  precipitated  i 
copper  is  withdrawn  at  the  end  of  the  operation ;  and 
immediately  beneath  the  grid  is  a  single  coil  of  perforated 
pipe  through  which  steam  (with  a  little  injected  air)  is  forced 
during  the  operation.  The  scrap-irou  is  placed  in  the  upper 
portion  of  the  tank,  and  the  copper  is  swept  from  its  surface 
constantly  by  the  scouring  action  produced  by  the  injection 
of  steam  and  air,  and  as  it  separates  it  settles  through  the 
grid  into  the  space  below  the  steam  pipe  and  collects  there. 
The  tank  is  inteuded  for  other  precipitations  as  well  as  that 
of  copper. — W.  G.  M. 

United  Status  Patents. 

Precious  Metals ;    Cyanide   Process  for  Extracting •, 

from  Ores.    1$.  \V.  Begeer,  Colorado.     U.S.  I'at.  694,521, 
March  4,  1902. 

Foil  the  aolutioa  of  2  atoms  of  gold  by  potassium  cyanide 
solution,  it   is  necessary  to  supply  1  atom  of  oxygen.     In 


cases  where  the  quantity  of  gold  is  large,  the  oxygen  dis- 
solved in  the  water  will  not  be  sufficient.  According  to 
'  this  invention,  an  excess  of  oxygen  is  preserved  in'^the 
liquid  by  circulating  the  cyanide  solution  iu  an  endless  path 
through  a  centrifugal  pump,  and  providing,  at  the  place 
where  the  suction  pipe  enters  the  centre  of  the  pump,  an 
inlet  for  air,  which  is  thus  thoroughly  incorporated  with' the 
liquid.— J.  P.  B. 

Sulphide  Ores;  Extracting  Metals  from .  J.  Swin- 
burne and  E.  A.  Ashcroft,  London,  England.  U.S  Pat 
695,126,  March  II,  1902. 

This  process  is  practically  the  same  as  that  covered  bv 
Eng.  Pat.  14,278,  of  .Tuly  11,  1899  (this  .lournal,  1902,349) 
A  fireclay  vessel,  glazed  inside,  is  heated  to  a  dull-red  heal 
by  means  of  a  coke  fire  ;  a  little  zinc  chloride  is  then  fused 
separately,  and  run  in  ;  a  small  quantity  of  crushed  sulphide 
ore  follows;  chlorine  is  then  intmduced,  which  decomposes 
the  ore,  producing  chlorides  of  the  metals  present,  and  free 
sulphur;  more  ore  is  then  introduced,  ami  the  proces!! 
continued  until  the  vessel  is  sufficiently  full  of  the  chlorides 
produced,  which  remain  fluid,  the  reaction  beini;  exother- 
mic. The  temperature  is  controlled  by  regulating  the 
supply  of  chlorine.  Iron  and  manganese  may  afterwards 
be  precipitated  as  oxides  by  the  addition  of  zinc  oxide, 
and  the  action  of  chlorine  or  air;  they  are  allowed  to 
deposit  with  the  gangue,  and  the  chlorides  are  drawn  off 
from  the  above  precipitate,  to  he  treated,  first,  with  metallic 

I  lead  to  collect  the  precious  metals  for  subsequent  recoverj, 
and  then  with  zinc,  to  deposit  the  lead  ;  or,  instead  of 
treating  the  chlorides  successively  with  lead  and  zinc,  they 
may  he  submitted  to  fractional  electrolysis.  Alternative 
wet   methods  are  described,   involving  the   electrolysis  of 

i  aqueous  solutions.  The  chlorides  left  with  the  gangue 
may  be  recovered  from  it,  by  a  process  analogous  to  thit 
adapted  to  the  treatment  of  the  fused  chlorides.  The 
sulphur  formed  during  the  treatment   is  distilled  off.     If 

I   the  temperature    employed    be    too    high,   some    metallic 

I  chlorides  will  pass  over  with  the  sulphur,  but  they  may  be 
separated  by  gravitation,  if  the  mixed  product  be  fused  atj 
a  low  temperature. — W.  G.  M. 

Steel;  Manufacture  of  .  hg  the  Open- Hearth  Proceta. 

W.  B.  Hughes,  Pa. '  U.S.  Pat.  694,752,  March  4,  1903. 

This  invention,  which  is  described  in  12  claims,  consists 
essentially  in  avoiding  the  waste  of  time  hitherto  required 
for  heating  the  basic  additions  on  the  hearth  of  the 
furnace,  by  previously  melting  the  iron  oxide  and  lime  in 
a  separate  furnace,  so  as  to  form  a  highly  oxidising  molten 
basic  slag,  and  then  adding  this  molten  slag  to  the  bath 
of  molten  iron,  on  the  hearth  of  the  furnace,  thereby 
effecting  the  removal  of  silicon  and  phosphorus,  without 
any  risk  of  injury  to  the  hearth  or  lining,  and  at  the 
.same  time  obtaining  a  more  efficient  action  of  the  slag 
constituents, — J.  F.  B. 

Alloys  containing  Copper  and  Zinc  ;  Method  of  Improving 

Castings  of .     E.  S.  Sperrv,  Bridgeport,  Conn,     U.S. 

Pat.  594,688,  March  4,  1902. 

The  process  claimed  consists  in  adding  to  the  alloy,  whilst 
iu  a  molten  condition,  a  predetermined  quantity  of  arsenic, 
and  then  pouring  in  the  usual  manner.  The  resulting 
casting  will  be  wholly  free  from  arsenic,  and  without  dross 
or  scale, — J,  F.  B. 

ArmoiirPlales  [Tempering]  ;  Miinufarture  of .     U.K. 

Jamieson,  Philadelphia,  U.S.A.  Assignor  to  National 
Steel  Refining  Co.,  Wilmington,  U.S.A.  U.S.  Pat. 
690,901,  Jan.  14,  1902. 

The  plate  is  heated  to  a  bright  red,  and  then  suhmer,<ted 
in  a  bath  of  hardening  liquid  to  a  depth  corresponding 
with  the  depth  to  which  it  is  required  to  harden  the  plate, 
while  maintaining  the  hath  at  a  temperature  of  about  60' 
or  70°  F.  The  hack  portion  of  the  plate  is  subsequently 
annealed  by  )>lacing  upon  it  a  plate  heated  to  a  white 
heat.— J.  H.  0. 
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noUT-Plales   ITempcriny]  ;  Trcalmenl  of .      B.   1\. 

amieson,  rhiladelphia,  U.S.A.  Assigoor  to  National 
;teel  Uefiiiiiig  (>>.,  Wilmington,  U.S.A.  U.S.  Pat. 
90,962,  Jan.  14,  lfl02. 

5  plates  are  heated  to  a  bright  red,  and  then  (lavtially  or 
irelv  plunged  into  a  bnth  containing  3  oz.  eaeh  of  sweet 
its  of  nitre,  aqua-ammonia,  sulphate  of  zinc,  and  ground 
m,  6  oz.  of  chloride  of  ammonium  and  8  oz.  of  glycerin 
:ach  I'allon  of  water.  Sometimes  1  oz.  each  of  sulphate 
;opper  and  nitrate  of  soda  are  added. — J.  H.  C. 

d ;  [  Temperiny]  Solutions  for  the  Treatment  of  — - . 
t.  K.  Jamison,  Philadelphia.  U.S.A.  Assignor  to 
rational  Steel  llefiniiig  Co.,  Wilmington,  U.S.A.  U.S. 
'at.  t;S0,'<63,  Jan.  14,  1902. 

z.  each  of  "  ground  alum "  and  .-iulphatc  of  zinc  are 
iolved  in  1  gall,  of  water ;  alter  about  12  hours,  8  oz. 
;ljcerin,  6  I'z.  of  chloride  'if  ammonium,  3  oz.  of  "aqua- 
iiouia,"  and  3  oz.  of  "  sweet  spirits  of  nitre,"  are  added, 
aetimes  ato  1  oz.  each  of  sulphate  of  copper  and  nitrate 
soda  are  added.  The  solution  is  used  as  a  tempering 
h,  and,  in  order  to  prevent  its  too  rapid  evaporation  in 
sufficient  machine  oil  may  be  added  to  cover  its  surface. 

-J.  H.  O. 

n  Scrap;  Method  of  Treating  — .  M.  L.  Sly, 
ifeiiiua,  New  York  State,  U.S.A.  U.S.  Pat.  695,177, 
Jarch  11,  1902. 

obtain  purified  iron  from  scrap,  a  plate  of  old  sheet  or 
ip  iron  is  laid  flat  upon  the  coke  in  a  cupola  furnace,  a 
;ture  in  equal  proportions  of  alumina  and  iron  oxide  is 
osited  on  the  plate,  then  a  charge  of  fuel,  and  a  succes- 
i,in  the  same  order,  of  other  layers  to  the  desired  height, 
len  the  mass  is  melted,  the  charge  is  withdrawn  in  the 
al  manner. — E.  S. 

e-lrenting  Furnace.  A.  M.  Beam  and  H.  S.  Bailey, 
)e»vgr.  Col.,  U.S.A.     U.S.  Pat.  689,946,  Dec.  31,  1901. 

E  claim  is  for  a  combination  of  a  furnace  with  inclosing 
We,  a  muiHe  supported  by  the  said  walls,  and  flues  sur- 
nding  the  mutfle,  and  a  combustion  chamber  adjacent 
he  flues,  which  are  led  into  a  chimney.  Swinging-door 
tilions  are  placed  within  the  muffle,  so  arranged  as  to 
ide  it  into  compartments  ;  sometimes  there  is  a  second 
ffle  contiguous  to  and  below  the  first,  with  swinging-door 
titious  at  its  ends.  In  such  cases  there  is  an  orechute 
m  one  muflle  to  the  other  at  one  end,  and  a  hopper  and 
Dph  at  the  opposite  end,  with  an  arrangement  for  feeding 
t  into  the  ore. — J.  H.  C. 

rnace ;    Ore-roasting     .     J.    P.    Cappeau,    Joplin, 

Missouri,  U.S.A.     U.S.  Pat.  691,112,  Jan.  14,  1902. 

[E  long  rectangular  hearth  is  supported  by  standards  so 
to  permit  of  a  free  circulation  of  air  beneath  it.  The 
jr  has  an  adjustable  longitudinal  opening  or  slot  through 
ich  an  external  carrier  moves  a  stirring  rake.  This 
;ning  IS  controlled  by  a  series  of  gates  or  shutters,  which 
I  automatically  opened  and  closed.— J.  H.  C. 

nc ;  Process  of  Smelting .     S.  Davies,  Tola,  Kansas, 

U.S.A.     U.S.  Pat.  694,947,  March  11,  1902. 

iWDEEED  zinc  oxide  ore,  mixed  with  fragments,  of  about 
i  size  of  a  pea,  of  old  retorts  or  the  like,  is  placed  in 
orts  set  in  a  furnace  of  the  Belgian  type,  a  pipe  open  at 
5  end  being  previously  inserted  into  each  retort  to  near 
i  bottom,  the  outer  end  of  the  pipe  being  turned  down  to 
ss  through  the  side  of  the  condenser,  which,  with  the  pipe, 
then  suitably  luted  on.  Each  pipe  has  connection  to  a 
tin  pipe  conveying  hydrocarbon  gas,  which  is  passed  in 
len  the  retorts  are  strongly  heated.  The  mouth  of  each 
ndenser  is  partially  closed  with  some  suitable  porous 
bstance,  that  may  allow  the  gas  to  pass,  but  not  tbe 
stilled  zinc.  The  connecting  gas  pipes  are  so  arranged  as 
be  readily  detachable  from  the  pipes  entering  the  retorts, 
r  facility  in  charging  and  discharging. — E.  S. 


furnace;   Brass-founder's  Melting .     A.  J.  and  E.  H. 

Weatherhead,  Cleveland,  Ohio,  U.S.A.  U.S.  Pat.  691,213, 

Jan.  14,  1902. 
The  furnace  is  built  on  two  beams  over  a  pit,  as  is  usual ; 
the  cover  is  dome-shaped  and  provided  with  a  counter- 
balancing arm,  by  means  of  which  it  can  be  easily  rotated  ; 
it  rests  upon  a  seating-ring,  which  takes  all  the  heat  expo- 
sure. The  grate  also  is  peculiarly  hinged  or  pivoted,  but 
no  claim  is  made  on  account  of  this. — J.  H.  C. 

Copper-smelting    Furnace.      G.     Mitchell,     Los    Angeles, 

Cal.,  U.S.A.  U.S.  Pat.  691,648,  Jan.  21,  1902. 
The  furnace  is  preferably  water-jacketed.  A  rectangular 
air-chamber  is  constructed  over  the  furnace  proper,  which 
is  provided  with  a  series  of  horizontal  metal  plates  or 
partitions  so  arranged  as  to  form  a  zigzag  air  passage.  The 
air  is  supplied  at  the  top  of  this  ch.amber,  and  on  reaching 
the  bottom  is  driven  through  pipes,  which  pass  down  outside 
the  furnace  to  the  tuyeres,  thus  becoming  strongly  heated 
in  its  passage.  Vertically  arranged  metallic  flues  pass  up 
through  the  air-chamber  with  its  horizontal  plates  or 
partitions,  and  lead  into  a  dust-chamher  which  is  constructed 
above  the  air-chamber.  The  fine  furnace  material  which 
settles  in  this  dust-chamber  is  automatically  returned  to  the 
furnace. — J.  H.  C. 


XI.-ELECTEO-CHEMISTRY  AND 
ELECTEO-METALLUEaY. 

(/I.)— ELECTRO-CHEMISTRY. 

Chlorine  with  ('arbon  ;  Direct  Combination  of .     W.  T. 

Bolton.    Zeits.  fiir  Elektrochem.,  1902,  8,  [12],  165—170. 

Many  gaseous  compounds  are  decomposed  by  the  action  of 
the  electric  arc  in  closed  vessels,  and  the  behaviour  of 
hydrocarbons  in  this  respect  is  utilised  in  the  arts.  Hydro- 
chloric acid  vapour  may  also  be  dissociated  up  to  a  certain 
p  lint,  at  which  recombination  takes  place  with  explosion. 
Carbon  tetrachloride  vapour,  exposed  to  the  action  of  an 
arc  4  mm.  long,  playing  between  carbon  poles  with  a 
current  of  3  5  amperes  at  57  volts,  is  also  decomposed  ;  the 
arc  is  unsteady,  and  its  luminosity  is  small,  and  in  one  case 
the  carbon  points  in  three  hours  had  burnt  away  to  some 
extent,  while  a  carbon  deposit  had  formed  on  their  edges 
and  on  the  walls  of  the  vessel,  the  deposit  being  thickest  on 
those  parts  of  the  carbon  where  the  temperature  was  highest. 
On  opening  the  stopcock  of  the  vessel,  a  strong  smell  of 
chlorine  was  observable.  The  arc  was  next  patsed  between 
carbon  poles  in  a  stream  of  chlorine,  prepared  from 
manganese  dioxide  and  hydrochloric  acid.  After  six  hours, 
with  a  current  of  5  amp&res  and  43  volts,  the  carbons  were 
found  to  have  been  burnt  away  a  little,  but  no  chlorine 
compound  of  carbon  was  to  be  discovered  in  the  escaping 
gas.  The  laboratory  vessel  was  therefore  filled  with  pure  dry 
chlorine  gas,  an  arc  was  sirnck, the  excess  pressure  pro- 
duced by  the  expansion  of  the  gas  owing  to  the  heating 
effect  of  the  arc  was  removed  by  opening  one  of  the  cocks 
momentarily,  and  the  arc  was  continued  in  the  closed  vessel, 
with  a  current  of  5 -5  amperes  at  42  volts.  After  half  an 
hour,  a  crystalline  deposit  was  noticed  at  the  lowest  pari  of 
tbe  glass  vessel,  and  this  increased,  until  after  four  hours, 
a  crop  of  fine  silky  needles  was  formed.  As  no  fiirlher  increase 
in  the  crop  was  observable,  the  circuit  was  broken.  It 
was  found  that  the  positive  carbon  had  gained  0'0012  grm., 
in  weight,  while  the  neg.itiTe  carbon  had  lost  0-0252  grm. 
The  crystals  melted  at  225"  C,  and  contained  both  carbon 
and  chlorine,  and  probably  consisted  of  hexachlorbenzene 
(CjClj).  By  means  of  a  modified  apparatus,  a  larger  crop 
of  fern-like  crystals  was  collected.  In  six  hours,  with  a 
current  of  6  amperes  and  43  volts,  OS  grm.  of  a  crystalline 
substance  with  camphor-like  smell,  melting  and  boiling  at 
184° — 186°,  was  obtained.  Analysis  and  confirmatory  test* 
showed  it  to  be  perchlorethane,  CjClj,  not  CjCle  as  found 
in  the  experiment  with  the  smaller  closed  vessel.  The 
positive  carbon  had  after  the  experiment  a  smooth  crater, 
whilst  the  surface  of  the  negative  carbon  was  covered  with 
a   number  of  symmetrical  pittings  of    about  equal  size, 
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giving  the  whole  the  appearance  of  caviare.  Bromine  and 
iofline  appear  to  act  in  the  same  way  as  chlorine,  but  the 
experiments  with  them  are  .still  in  progress.  —  SV.  G.  M. 

Plalin- iridium  Anoih'S  in  the  Electrolysis  of  Alkali  Metal 
Chloriilis ;  Chemical  Jirsislirig  Power  of  — — .  P.  Denso. 
Zeus.  f.  Elekirochem.,  iyu2,  8,  [10],  147—150. 

Aii.ovs  containing  from  7-6  to  15  per  cent,  of  iridium  were 
aid  ai  anodes  in  strong  solutions  of  KCI  (with  an  addition 
of  about  2  per  cent,  of  potassium  chromatf)  without  a 
diaphragm,  in  strong  soilium  chloride  solutions  with  a 
diaphragm,  in  each  case  at  temperatures  of  20°  and  811"  (' , 
and  also  in  20  per  cent,  solutions  of  hydrochloric  acid  at 
80^  C.  The  thickness  of  the  electrodes  was,  in  all  cases, 
0'007  mm.,  the  area  of  anode  surface  exposed  ranged  from 
U'5  to  1"2  sq,  dcm.,  the  weight  of  electrode  from  4  8  to 
9-9  grms.,  the  current  density  from  10*5  to  30  amperes  per 
sq.  dcm.,  and  the  ampere  hours  of  an  experiment  from  SO  to 
1,200,  with  intermediate  weighings.  The  maximum  loss 
of  weight  in  auy  one  experiment  was  0-1)042  grm.  In 
all  cases,  the  loss  of  weight  was  greatest  at  fir^t,  and 
afterwarils  was  Utile  or  nothing ;  in  some  instances,  where 
electrodes  that  had  been  used  in  one  experiment  were 
employed  in  a  second  trial,  the  loss  in  the  latter  experiment 
was  nil.  In  one  case  in  which  the  loss  of  weight  in  the 
second  period  of  the  test  was  greater  than  that  in  the  first, 
the  result  was  traced  to  local  impurities,  ;ind  the  irregularity 
ceased  after  the  faulty  parts  had  been  cut  out.  It  is  remark- 
ah'e  that,  al'hough  the  alloy  with  7  •  6  per  cent,  of  iridium  is 
soluble  in  «(/«rt  regia,  whilst  that  containing  15  per  cent, 
is  not,  there  was  little  ditference  observable  in  their  power 
of  chemical  resistance  to  attack  as  anodes.  Most  of  the 
alloys  were  prepared  from  the  purest  iridium,  but  in  one 
case  a  commercial  pure  iridium  was  used,  which  contained 
slightly  more  Rh,  Ku,  Fe,  and  Cu,  but  the  result  was  quite 
satisfactory.  There  appears  to  be  no  reason  why  platin- 
iridium  should  not  be  used  economically  in  the  industrial 
electrolysis  of  chlorides  of  the  alkali  metals. — W.  G.  M. 

p-Tobiic  Acid ;  Electrolytic  Oxidation  of .     H.  Lab- 

hardt  and  R.  Zschocke.     Zeits.  f.  Elekirochem.,  1902,  8, 
[7],  93—96. 

Thb  author  draws  the  following  conclusions  from  his 
experiments  :  (I)  In  the  oxidation  of  p-toluic  acid,  and 
probably  in  that  of  other  organic  bodies,  other  conditions 
besides  those  of  current  density  and  anode  potential 
influence  the  result ;  for  example,  concentration  of  solution, 
presence  of  other  substances  in  greater  or  less  quantity  (in 
this  case  caustic  potash),  and  nature  of  anode.  Probably 
in  other  instances  temperature  must  also  be  taken  into 
account.  For  example,  bright  platinum  anodes  caused  the 
greatest  absorption  of  oxygen  ;  platinum  black  was  less 
satisfactory  ;  mercury  formed  mercuric  oxide  ;  copper  re- 
mained bright,  but  yet  passed  into  solution  ;  iron  and  nickel 
were  not  attacked,  but  exerted  an  unfavourable  influence 
on  the  yield.  (2)  It  was  not  found  possible  to  obtain  a 
theoretical  yield  of  terephthalic  acid  from  the  p-toluic  acid. 
With  high  current  density,  much  oxygen  is  absorbed  at  the 
anode,  but  it  is  largely  used  up  in  energetic  oxidation.  The 
best  yiild  of  terephthalic  acid  was  obtained  when  the 
conditions  were  such  that  a  large  proportion  of  the  oxygen 
escaped  without  action. — W.  G.  M. 

Anode  Materials ;   Artificial  Graphite   and  Platin-iridium 

as  .     F.  Foerster.     Zeits.  f.   Elektrochcm.,  190i:,  8 

[10],  143-147. 

Gkaphite  made  by  the  Acheson  process  and  supplied  by 
the  International  .\cheson  Graphite  Co.  was  experimented 
with  The  material  had  a  true  sp.  gr.  of  2-14,  and  an 
apparent  sp.  gr.  (excluding  water  from  the  pores)  of  1  -65. 
so  that  the  volume  of  the  pores  was  22 -9  per  cent.;  the 
percentage  of  ash  was  0-83.  Apparently  the  interior  was 
completely  converted  into  graphite.  The  anodes  tested 
i<)nsiste<l  of  plates  0-7  cm.  thick,  and  4x65  sq.  cm.,  cut 
from  |irisruatic  blocks  which  measured  7  x  7  sq.  cm. 
originally.  In  a  neutral  SO  per  cent,  solution  of  sodium 
color  dc,  in  the  presence  of  chrorante,  at  60°  C,  the  anodes, 
under  the  action  of  a  current  density  of  0-04   ampere  per 


sq.  cm.,  were  but  little  attacked,  the  energy  absorbed  in  the 
attack  on  the  anodes  being,  in  two  separate  experiments 
6-3  and  8-4  percent,  respectively,  of  the  total  energy  of  the 
current.  This  is  much  less  than  in  the  case  of  amorphous 
carbon,  and  less  also  than  in  the  case  of  French  graphite. 
Moissan  has,  however,  nhown  that  the  oxidising  etiect  on  the 
anodes  varies  with  different  specimens,  and  depemls  largely 
on  the  conversion-temperature  employed  in  the  production  of 
the  graphite.  In  another  experiment,  a  current  density  of 
0'  12  ampcire  per  sq.  cm.  wasapphed  for  100  hours  at  45"  C. 
for  the  production  of  chlorate  from  a  neutral  potassium 
chloride  solution  containing  chromate.  With  a  pressure  of 
3-25  to  3' 4  volts,  the  yield  showed  a  current  efficiency  of 
57  per  cent.,  as  against  66  per  cent,  with  platinum  anodes 
under  like  conditions.  The  potassium  chloride  was  coloured 
grey  by  small  particles  of  graphite,  which  were  easily 
removed  on  recrystallisation.  At  ordina'y  tempcralmes 
the  graphite  anodes  were  practically  unattiicked  in  bi- 
noroial  caustic  soda  solution,  and  none  of  the  hrowD 
oxidation  products,  soluble  in  alkali,  found  when  amorphous 
carbon  anodes  are  used,  were  produced.  Even  at  60°  to 
70°  C,  when  30  per  cent,  of  the  energy  applied  was  used 
in  oxidising  the  graphite,  the  electrolyte  became  only 
slightly  yellowish.  The  graphite  anodes  were  badly 
attacked  when  used  in  the  electrolysis  of  sulphuric  acid, 
and  much  disintegration  was  noted,  the  current  density 
used  being  0-04  ampere  per  sq.  cm.  The  following  table 
gives  comparative  numbers  for  the  Acheson  graphite  and 
amorphous  carbon  (c/l  SprOsser's  experiments,  Zaito. 
Elektrochem.,  7,  975). 


Electrol.yte. 

Percentage  of  Energy  used  up  in 
the  Oxidation  of  the  Anode. 

With  Graphite 
Anode. 

With  Amorphous 
Carbon. 

Caustic  soda,  8  per  cent.  sol. 

at  20"  C. 
Pure  NaCl,  20  per  cent,  sol, 

at  60°  C.  (containing  cliro 

mat«). 
Sulphuric  acid,  20  per  cent., 

at  18°  C. 

2 
7-4 

SI4-a6 

60—78' 
12-41 

86-97 

•  In  exceptional  cases,  14  per  cent. 

Hence  the  difference  between  graphite  and  amorphous 
carbon  is  by  no  means  constant :  the  higher  the  hydroxy! 
concentration  in  the  electrolyte,  and  the  lower  the  anode 
potential  at  which  oxygen  appears  at  the  anode,  the  more 
the  graphite  excels  in  its  power  of  chemical  resistance.  In 
the  electrolysis  of  alkali  chlorides,  the  superiority  of  the 
graphite  is  greater  when  bleach  is  being  prepared  than  in 
the  production  of  chlorine.  But  graphite  anodes  are  not 
altogether  unattacked  in  the  electrolysis  of  alkali  chlorides, 
and  platin-iridium  anodes  can  now  be  made  wiib  so  small  a 
weight  of  platinum  in  them  that  they  rival  grajihite  anodes 
in  cost. 

The  chief  difficulties  formerly  met  with  in  producing  thin 
platin-iridium  anodes  were  the  brittleness  of  the  alloy  then 
obtainable,  aud  the  low  conductivity  of  the  metal. 

The  firm  of  Hera-us  discovered  that  the  brittleness  WM 
due  to  the  presence  of  ruthenium,  and,  having  fouiid  a 
process  for  eliminating  this  impurity,  produce  a  platin- 
iridium  of  great  strength  and  toughness,  capable  of  being 
rolled  into  very  thin  sheets.  The  defects  due  to  the  want 
of  stiffness  of  such  sheets,  and  to  the  low  conductivity,  are 
met  by  aftering  the  shape  of  the  anodes  ;  platin-iridium 
wires  are  sealed  through  a  glass  tube  closed  al  one  end, 
platin-iridium  strips  0'i)075  mm.  thick  and  2  cm.  wide  are 
welded  10  these  wires  outside  the  tube,  whilst  within  is  a 
copper  cable,  to  which  the  wires  are  attached,  each  by  a 
drop  of  solder.  Such  an  electrode,  with  a  total  available 
area  of  2  sq.  dm.,  may  only  require  2  grms.  of  a  90:1*1 
(Pt:Ir)  alloy,  or  about  from  one-fourth  to  one  sixth  of  the 
weight  required  for  an  ordinary  plate  anode  of  the  .same 
material.  Experiment  has  shown  that  such  electrodes, 
whether  as  anodes  or  as  cathodes,  showed  no  delerioraiion 
alter   2,500  ampere-hours   in   the  production  of  potassium 


April  IS,  1902.] 


JOURNAL  AND   PATENT  LITERATURE. 


486 


G.  M. 
1902. 


hlorate  from  a  neutral  solution  of  potassium  chloride 
DUtaiDing  chromate  at  45°  C,  with  a  current  density  of 
t  least  UOOO  amperes  per  sq.  m.— W.  G.  M. 

LJnitbd  States  Patents. 

Jtertrode  for  Purifying  Liquids  by  Electrolysis.  [  Water.l 
W.  F.  Chipman,  New  York.  U.S.  Pat.  694,933,  March  4, 
1902. 
"he  electrode  is  composed  of  a  combination  of  metallic 
laonesium  and  aluminium  from  which  oxyhjdrates  may 
e  "developed  by  electrolysis  with  one  or  more  raetals, 
ervrng  as  binding  material,  and  one  or  more  luetals  to 
larden  the  compound,  together  with  a  suitable  tlux.  An 
lectrode  which  answers  particularly  for  the  purification  of 
rater  consists  of  20  parts  of  metallic  magnesium,  40  parts 
if  aluminium,  15  parts  of  "Straits"  tin,  10  parts  of  cad- 
dium,  5  parts  of  nickel,  and  10  parts  of  ferrosilicon, 
ombined  by  a  suitable  flux,  such  as  resin  or  borax. 

— G.  H.  K. 

ieparalor  fur   Slvraqe    Battery    [Glass    WooQ. 
Willis,  Chicago.    'U.  S.  Pat.  693,676,  Feb.  18, 

Pho  separator  is  made  of  glass  wool,  through  the  fibres  of 
fbich  binding  threads  of  insulating  material,  such  as 
ishestos,  are  passed  to  form  it  into  an  uuwoven  fabric,  and 
uaintain  it  in  the  requu-ed  shape.  The  fibres  of  the  glass 
vool  extend  to  the  exterior,  so  as  to  be  interposed  between 
he  binding  threads  and  the  battery  plate  to  be  separated, 
lid  thus  prevent  their  contact. — G.  H.  R. 

(B.)— ELECTRO-METALLURGY. 

Sickel  Steels ;  Magnetostriction  of  .     Remarks  on  a 

recent  Note  by  Nagoaka  and  Honda.  F.  Osmond. 
Compt.>s  Rend.,  134,  [10],  596—598. 
JniLLAUME,  in  discussing  Nagoaka  and  Honda's  paper, 
emarked  that  their  results  did  not  accord  with  Dumas' 
heory,  according  to  which  the  magnetic  properties  of 
lickel  sieels,  "reversible"  or  irreversible,  are  simply  the 
ium  of  those  of  the  nickel  and  iron  they  contain.  The 
luthor  points  out  that  Dumas'  theory  does  not  accord  with 
acts  which  he  has  already  established.  His  measures  of 
he  coefficients  of  expansion  of  these  steels  already  indicate 
hat ;  and  direct  determinations  of  the  sustaining  powers  of 
I  series,  compared  with  those  calculated  from  the  figures 
or  the  iron  and  nickel  they  contain,  show  that  reversible 
lickd  steels,  which  at  the  ordinary  temperature  are  above 
heir  transformation  point,  and  which  are  not  affected  by 
lysteresis,  behave  magnetically  like  mixtures  of  the  iron 
md  nickel  they  contain  ;  but  others,  which  exhibit  hyster- 
!sis,  and  in  which  therefore  we  may  conclude  that  the 
ransformations  are  incomplete  at  the  ordinary  temperature, 
jehave  quite  differently.  It  may  be  possible,  by  similar 
Measurements,  to  determine  whether  nickel  steels  eontain- 
ug  h'gher  percentages  (80  to  90)  of  nickel  consist  of  mixed 
crystals  of  iron  and  nickel,  or  cimtain  such  a  compound  as, 
lay,  NijFe,  which  a  maximum  in  the  curve  of  transforma- 
ion-points  suggests. — J.  T.  I). 

'imc-,  Iron-,  and  similar  Plates;  Process  for  covering , 

Willi  Copper  or  Brass  by  Electrolytic  Means.  Popp. 
Ger.  Pat.  122,072,  B'eb.  27,  lUOO.  Through  Zeits.  Elek- 
troiibem,  1902,  8,  ["],  lO-*- 

s  coppering  a  plate  in  the  ordinary  way,  the  surface  of  the 
)late  IS  matt,  and  can  only  be  polished  when  the  deposit  is 
airly  thick,  or  there  would  be  danger  of  the  film  stripping 
rom  the  basis-metal.  In  this  process  the  plate  is  first 
Miated  with  a  thin  film  of  copper,  next  with  a  light  coat  of 
lickel,  and  then  with  copper  again.  The  copper  or  brass 
Ic  losited  on  the  nickel  is  thoioughly  adhesive  and  takes  a 
;ood  polish  even  though  it  is  very  thin. — VV.  G.  M. 

Metals;   Colouring  of ,  by  Rieder's  Electro- Cheminil 

Process      Zeits.  Elektronhem.,  1902,  8,  [7],  101—102. 

I'he  object  to  be  coloured  is  made  the  anode  in  an  electro- 
yte  gelatinised  by  means  of   glue  or  gelatin,  whilst    the 


cathode  remains  in  a  fluid  electrolyte  (Ger.  Pat.  113,453 
of  1899).  Diffusion  must  be  very  slow,  and  the  gases 
deposited  on  the  anode  must  neither  escape  nor  be  absorbed 
by  the  electrolyte,  so  that  they  have  every  opportunity  of 
combining  with  the  anode-metal.  Thus  copper,  as  anode  in 
gelatinised  sodium  carbonate  and  bicarbonate,  becomes  dark 
brown  ;  in  sodium  acetate,  clear  brown ;  in  sodium  phos- 
phate and  sodium  chloride,  olive  green  ;  and  in  potassium 
ferrocyanide  and  ammonium  chloride,  lilac.  When  the 
metal  has  previously  been  electrolytically  covered  with  a 
film  of  another  metal,  a  mixed  colour  is  obtained  by 
Rieder's  process.  The  current  density  must  be  moderate, 
and  not  so  great  that  there  is  any  perceptible  evolution  of 
gas  at  the  anode.  Various  explanations  of  the  process 
have  been  given ;  the  most  likely  is  that,  when  acetates  or 
chlorides  are  not  present  in  the  electrolyte  from  the  first,  a 
certain  amount  of  acetate  is  formed  by  the  anode  oxidation 
of  the  organic  substances  present,  and  that  this  acetate  then 
reacts  with  the  other  substances  preseut;  the  acetate,  being 
prevented  from  diffusing  out  by  the  gelatinous  character  of 
the  electrolyte,  remains  concentrated  in  the  pores  of  the 
anode  surface,  and  thus  leads  to  the  production  of  a  thick, 
adhesive,  and  durable  coloured  film. — W.  G.  M. 


English  Patents. 

Precious     Metals  ;    Recovery    of  ,    by     Electrolysis. 

[Cyanide  of  Potassium.]  ,1.  F.  Webb,  London,  J  E 
Lilley,  Wealdstone,  and  J.  Chapman,  Ealing.  Eng.  Pat. 
5265",  Mar.  12,  1901. 

The  apparatus  consists  of  a  revolving  barrel  or  drum 
within  which  is  the  cathode,  consisting  of  a  metallic  internal 
periphery  connected  to  an  external  contact  ring,  and  with 
or  without  a  mercury  bath.  The  anode,  which  is  also 
mounted  within,  is  adapted  to  turn  with  the  barrel,  and  is 
connected  to  an  external  contact  ring.  Rrushes  or 
equivalent  contact  devices  transmit  the  electric  current 
through  the  cyanide  solution  contained  in  the  drum,  on 
which  scoop  pipes  are  arranged  so  as  to  automatically 
charge  and  discharge  the  material  from  it  during  rotation. 

— G.  H.  R. 

Metals  for  the  Manufacture  of  Compound  Wire  Bars  and 

the  like;    Electro- Deposition  of ,  and   Apparatus 

therefor.  R.  \>.  Sanders,  Blackheath.  Eng.  Pat.  9011 . 
May  1,  1901. 

The  depositing  tank  or  vessel  containing  the  electrolyte  is 
divided  hy  partitions  into  compartments  in  which  the  anodes 
are  placed  on  either  side  of  a  foundation  wire  in  the  form 
of  a  coil  on  which  the  metal  is  to  be  electro-deposited,  and 
which  is  suspended  and  rotated  on  an  electrified  shaft  which 
is  insulated  from  it  except  at  the  ends,  or  at  other  con- 
venient parts.  A  similar  compartment  or  support,  contain- 
iug  or  supporting  anodes,  is  placed  inside  the  coil,  which 
obviates  the  employment  of  supporting  frames  for  the  wire 
oil  as  described  in  U.S.  Patents  189,533  and  638,917. 
Struts  or  distance  pieces  are  secured  at  the  end  of  each  coil, 
with  pins  at  intervals,  to  prevent  the  spirals  running 
together,  or  the  same  may  be  effected  by  forming  rings  at 
the  ends  of  the  coils.  The  shaft  may  be  carried  below  a 
driving  shaft  by  means  of  rings,  chains,  bands,  or  the  like. 

— G.  H.  R. 

United  States  Patents. 

Gold  from  Refractory  Ores  ;   Process  of  Recovering . 

H.  R.  Cassel,  New  York.  U.S.  Pat.  694,349,  March  4, 
1902. 

The  process  for  recovering  gold  from  refractory  ores,  e.g., 
tellurides  and  sulphides,  consists  in  converting  the  ore  to  a 
pulp,  adding  a  salt  capable  of  yielding,  by  electrolysis, 
oxidising  and  dissolving  agents,  agitating  the  mixture,  and 
simultaneously  electrolysing  it  under  such  conditions  as  to 
oxidise  the  refractory  elements,  dissolving  the  gold,  and 
reprecipitating  the  dissolved  gold  in  the  form  of  a  black 
powder,  reversing  the  current  to  detach  the  black  powder 
from  the  electrodes,  and  finally  adding  a  solvent  to  redissolvc 
such  black  powder. — J.  F.  B. 
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I'rcrious   M,:Uils  from   Refractory    Ores ;  Apparatus  for 

[{ecoi'ering  .     H.  R.  Cassel,  New  Yorlc.    U.S.  Pat. 

694,350,  March  4,  1902. 
The  apparatus  for  the  electrolytic  treatment  of  refractory 
ores  coni^ists  of  a  vessel  lined  with  grooved  carhon  ]>lates 
and  a  backing  of  cement  between  the  vessel  and  plates. 
Metal  conducting  strips  are  provided  in  the  grooves  between 
the  carbon  plates,  and  are  protected  from  the  action  of  the 
liquid  by  means  of  cement.  Inside  the  vessel  is  situated  an 
insulated  shaft,  with  metal  stirring  arms  projecting  radially 
from  it.  The  metal  stirrers  are  protected  by  a  carbon 
coverine,  and  this  carbon  forms  the  other  electrode. 

—J.  F.  B. 

Metallurgical  Process.  [Reditction  in  the  Electrical 
Furnace.']  E.  G.  Acheson,  Buffalo,  New  York,  U.S.A. 
U.S.  Pat.  693,482,  Feb.  18,  1902. 
Pdlvebised  ore  is  mixed  with  graphite  in  sufficient  quantity 
to  bring  about  complete  reduction,  and  treated  in  the 
electric  furuace.  The  success  of  the  operation  depends 
upon  the  ore  and  graphite  being  well  rubbed  together,  since 
the  graphite  acta  both  as  conductor  and  reducing  agent ; 
condensing  chambers  are  used  in  the  reduction  of  a  volatile 
metal.  Graphite  produced  in  the  electric  furnace  is 
especially  suitable  for  the  process  on  account  of  its  purity, 
electrical-  and  heat-conductivity,  and  capacity  for  coating 
the  ore  particles. — J.  W.  H. 

Metals  ;   Art  of  Refiling   Composite  .     T.  Ulke, 

Ontario,  Canada.     U.S.  Pat.  694,699,  March  4,  1902. 

The  main  object  of  this  invention  is  to  extract  copper  and 
nickel  of  commercial  purity  from  uickeliferous  copper 
material  ;  the  principle  is  also  applicable  to  the  treatment 
of  copper-cobalt,  copper-zinc,  and  cadniiuni-zinc.  The 
process  consists  in  depositing  the  copper  from  an  acid 
solution  of  the  material  with  an  ancde  of  the  same  material, 
periodically  withdrawing  a  portion  o(  the  eltctrolyte  as  it 
becomes  poorer  in  copper  and  richer  in  nickel,  separating 
chemically  the  copper  and  nickel  salts  in  the  withdrawn 
electrolyte,  electrolylically  depositing  the  nickel  from  a 
non-acid  bath  of  the  nickel  salt  by  the  use  of  an  insoluble 
anode,  such  as  lead,  periodically  withdrawing  and  con- 
centrating portions  of  the  impoverished  nickel  bath,  and 
periodically  restoring  to  the  copper  and  nickel  baths 
respectively  the  copper  and  nickel  salts  obtained  from  the 
withdrawn  solutions,  so  as  to  keep  up  their  normal  strengths. 

—J.  F.  B. 

Electric  Welding;  Method  of •.     R.  M.  Hunter, 

Philadelphia.     U.S.  Pat.  690,958,  Jan.  14,  1902. 

Two  wide,  thin,  flat  sheets  of  metal  can  be  welded  together 
so  as  to  form  one  continuous  sheet  by  first  forming  at  the 
end  of  one  or  both  sheets,  a  large  number  of  small 
independent  projections  or  points  in  the  line  of  weld 
transversely  across  the  sheets  ;  or  the  projections  may  be 
made  on  the  edge  of  one  or  both  plates,  which  are  then 
overlapped  so  as  to  bring  them  into  electrical  contact  at 
the  points  only.  "  A  current  of  electricity  of  uniform  voltage 
and  fixed  maximum  current "  is  generated  and  passed 
simultaneously  through  all  the  projections,  pressing  the 
sheets  together  as  the  metal  about  the  points  of  contact 
melts,  whereby  a  large  series  of  small  fluid  portions  of 
metal  are  formed,  and  gradually  increased  in  area,  and 
separated  by  gradually  decreasing  areas  ot  solid  parts,  until 
the  several  fluid  portions  just  meet  to  form  a  long  weld. 
The  resistance  becomes  so  low  as  the  weld  proceeds,  that 
the  current  ceases  to  be  sufficient  in  volume  to  continue  the 
weld  after  a  given  extent  has  been  made,  and  the  current 
is  automatically  interrupted  when  the  required  maximum 
is  reached  which  secures  the  union  of  the  sheets  and  guards 
against  the  destruction  of  the  lapped  portions. — G.  H.  R. 

Electrolytic  Process  \^Bath'].    J.  Meurant,  Li&ge,  Belgium. 
U.S.  Pat.  694,658,  March  4,  1902. 

Metals  which  are  easily  oxidised  can  be  coated  with  those 
less  oxidisable,  and  whose  chlorides  are  soluble  in  water, 
such  as  zinc  and  tin,  by  forming  an  aqueous  solution  of  the 
chlorides  of  the  metals,  and  adding  to  it  a  compound 
of  a  metal  of  the  alkalis  containing  oxygen,  and  adding 


thereto  ammonium  chloride  and  a  solution  containing  a 
carbohydrate.  In  coating  with  zinc,  a  solution  is  formed 
of  chloride  of  zinc,  which  is  precipitated  by  the  additiou  o( 
a  carbonate  ot  an  alkali  metal,  which  is  dissolve!  by  means 
of  ammonium  chloride,  and  gelatin  is  added  to  the  solution. 
The  body  to  be  coated  is  placed  in  the  bath  as  cathode 
with  a  suitable  anode,  and  an  electric  current  is  passed 
through  it  of  not  more  than  1  volt,  with  a  density  not  ex- 
ceeding 1  ampere  per  square  decimetre. — G.  H.  R. 


XII.-FATS,  OILS,  AND  SOAP. 

Cacao-Butter;  Composition  of .     J.  Klimont. 

Monatsh.  fiir  Chem.,  1902,  23,  [1].  51-59. 

Hitherto  cacao-butter  has  been  regarded  as  a  mixture  of 
the  triglycerides  of  stearic,  palmitic  and  oleic  acids,  with 
smaller  proportions  of  those  of  lauric  and  arachidic  acids. 
Its  low  melting  point,  however,  has  always  been  incon- 
sistent with  this  view,  and,  in  explanation  of  this,  the 
lowering  of  the  melting  points  in  the  case  of  metallic  alloys 
has  been  suggested  as  a  parallel.  But  direct  experiments 
with  mixed  fats  show  that  such  lowering  of  the  melting 
points  does  not  occur.  In  the  case  of  a  mixture  of  trigly- 
cerides like  tallow,  the  employment  of  acetone  as  a  solvent 
affords  a  ready  means  of  separating  the  glycerides  of  the 
solid  fat  acids  from  those  of  the  liquid  acids.  On  cooling 
the  solution,  there  is  an  immediate  crystallisation  of 
tristearin  and  tripalmitin.  Cacao-butter,  when  similarly 
dissolved  in  acetone,  behaves  quite  differently,  the  solution 
remains  quite  clear  for  a  long  time  after  cooling,  before  a 
few  crystals  are  produced. 

The  author  has  conducted  a  systematic  examination  of 
cacao  butter  by  fractional  crystallisation  from  acetone. 
The  first  fraction  of  crystals  obtained  by  the  spontaneous 
evaporation  of  the  solvent  was  identified  as  a  mixture  of 
tristearin  and  tripalmitin,  with  melting  point  64°  C.  and 
saponification  number  198;  no  arachidic  acid  or  ita 
glyceride  could  be  detected. 

The  second  fraction  obtained  from  the  solution  crystal- 
lised in  beautiful  white  plates,  which  had  a  constant  nicltmg 
point  of  3l''4  C,  iodine  number  29  and  saponification 
number  197"3 — 198'9.  This  substance,  on  e.vamlualion, 
was  identified  as  a  mixed  glyceride  of  stearic,  palmitic,  and 
oleic  acids. 

By  evaporation  of  the  mother  liquors  a  third  fraction  was 
obtainel,  melting  at  'Ih" — 27°  C,  saponification  number 
210-5 — 212-5,  iodine  number  31-7 — 32-6.  It  was  not 
possible  to  identity  this  with  cerlainty,  but  it  was  probably 
a  mixed  gljceride  of  myristio,  palmitic,  and  oleic  acids. 

The  author  concludes  that  cacao  butter  is  not,  as  hitherto 
supposed,  a  mixture  of  tristearin,  tripalmitin,  aud  triolein, 
but  rather  that  tristearin  and  tripalmitin  are  only  accessory, 
and  that  the  fat  consists  substantially  of  a  mixeil  glyceride 
of  stearic,  palmitic,  and  oleic  acids,  together  with  other 
mixed  glycerides  of  fatty  acids  of  lower  molecular  weight, 
in  combination  with  oleic  acid. — J   F.  B. 

Fatty  Acids ;  Distillation  of .     F.  Kassler.     Chem. 

Hev.  Fett-  u.  Harz-Iud.,  1902,  9,  [3],  48—50. 

The  author  gives  the  following  details  of  the  method  of 
distillation  in  use  in  his  works.  He  states  that  in  a  well- 
managed  stearin  factory,  widely  divergent  results  seldom 
occur. 

Pressed  tallow  and  Chinese  vegetable  tallow  were  first 
saponified  with  magnesia  in  an  autoclave  with(mt  subse- 
quent acidification  of  the  fatty  acids,  whilst  the  fatty  acids 
of  palm  oil,.tallow,  and  bone  fat  were  treated  with  2  per  cent, 
of  sulphuric  acid  (66  B.)  at  110°  C.  before  distillation.  In 
no  case  was  more  than  0-K  per  cent,  of  neutral  fat  present 
in  the  fatty  acids  submitted  to  distillation 

The  retorts  are  constructed  of  cast-iron  and  have  a 
capacity  of  about  1,800  kilos.  They  receive  a  charge  of 
about  1,400  kilos.,  whilst  subsequently  in  proportion  at 
distillate  passes  over,  fatty  acid  previously  heated  to  110°  0. 
is  allowed  to  flow  in.  The  steam  effecting  the  distillation 
is  heated  to  30U°  C.,  and  reduced  to  a  pressure  of  0*3 
atmosphere. 
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n  tlie  distillation  of  pressed  tallow,  tallow,  bone  fat,  and 
elaljli'  tallow  fiitt3-  acids,  two  fractions  are  obtained,  of 
cb  the  first,  known  as  the  "  liistilhite,"  is  snbjectfil 
'ctlv  to  hot  or  cold  expression  ;  whilst  the  second,  the 
!touri;aug,"  is  mixed  with  the  corresponding  fraction 
a  palm  oil  and  again  distilled. 

n  the  case  of  palm  oil  fatty  acids,  the  first  fraction 
itillate)  yields  three  smaller  fractions,  of  which  the  first 
be  mixed  directly  with  finished  stearin,  whilst  the 
»nd  is  only  subjected  to  hot  expression,  and  yields  a 
ite  practically  non-crystalline  stearin.  The  third  part, 
ch  possesses  a  marked  crystalline  structure,  is  mixed 
li  the  distillates  from  other  crude  material  and  subjected 
;old  and  hot  expression. 

'he  "  retourgang  "  consists  of  the  last  portions  of  the 
illate.  It  has  a  greenish  colour  and  an  unpleasant 
11,  and  contains  a  considerable  propoition  of  hydro- 
bons. 

'he  average  yields  thus  obtained  by  the  author  are 
wn  in  the  subjoined  table,  in  which  the  duration 
resents  the  time  from  the  commencement  of  the  heating 
the  end  of  the  distillation.  The  time  required  for 
ting  up  is  about  4^^  hours. 


Material. 


'Distil 
late." 


ty  acids  of— 

'essed  tallow 

mieso         vegetable 

tallciw 

illow 

>ne  fat 

kliu  oil 

Average 


Per 

Cent. 
95-6 

93  ••4 
94-6 
90-3 
910 


92-8 


"Re- 

tour- 
gaJig." 


Per 

Cent. 

2-1 

4-0 
3-8 
8-4 


Pitch. 


Diini- 


Quan- 

tity 


tiou.    1    I)i* 
I  tilled. 


Per 

Cent. 
2-3 

3-8 
2-8 
4-3 
»-7 


3-3 


Hours, 
.•iC 

35 

31 
32 


34 


Kilos. 

8,012 

S.Olo 
7,037 
5,627 
4,898 

6,126 


— C.  A.  M. 

onification ;  Method  of .     P.  Pollatschek.    Chem.- 

Zeit.,  1902,  26,  [21],  228— 2-.i9. 
the  ordinary  process  of  manufacturing  curd  soap,  the 
ir  is  separated  by  the  addition  of  salt,  the  ley  withdrawn, 
mass  again  boiled  with  water,  and  again  treated  with 
nailer  quantity  of  salt,  and  then  fitted.  After  removal 
the  neat  soap,  the  residual  soap  is  salted  out  and  used 
lie  next  saponifleation. 

he  author  proposes  to  use  caustic  soda  for  the  separa- 
1  of  this  residual  soap,  thus  obtaining  a  ley  ready  for 
next  saponification,  effecting  a  concentration  of  the 
;erin,  introducing  less  impurities,  and  saving  time  and 
)ur. — C.  A.  M. 

English  Patents. 

fr'om  Substances  covtaining   the   same  ;     Extraction 

f .     E.  G.  Scott,  London.     Eng.  Pat.  7802,  April  16, 

901. 

the  process  claimed,  tbe  crude  fat  is  placed  in  a  casing 
J  a  perforated  bottom,  which  fits  into  the  digester  where 
ests  upon  a  ledge  upon  the  bottom.  Steam  heat  is 
lied  and  the  outlet   valves  immediately  opened,  so  that 

fat  (tallow)  is  removed  as  soon  as  it  is  separated.  It 
hen  conducted  over  a  perforated  plate,  through  which 
dls  in  a  tine  state  of  sub-division  into  a  clarifying  vessel, 
:re  it  is  readily  washed.      The   advantage   claimed   for 

process  is  that  it  effects  a  separation  of  the  better 
first  rendered,  from  the  inferior  quality  subsequently 
rated,  whilst  at  the  same  time  it  removes  the  water, 
ch  has  a  deleterious  effect  upon  the  crude  fat  and 
itinous  substances. 

laim  is  also  made  for  a  special  apparatus  for  carrying 
this  process. — C.  A.  M. 

p   and  other   Substances;     Machinery   for     Enclosing 

'ablets  of ,in  Wrappers  of  Papei;  Tinfoil,  or  other 

iacerial.  Lever  Bros., 'Ltd.,  and  J.  F.  Phillips,  both  of 
Cheshire.     Eng.  Pat.  7819,  April  IC,  1901. 

KAHGEMENTS  are  provided  for  the  automatic  feeding  of 
1  the  tablets  and  the  wrappers  in  which  they  are  to  be 


enclosed.  The  two  operations  are  effected  in  an  iutermitteut 
manner,  in  such  a  way  that,  simultaneously  with  the  feeding 
and  gripping  of  a  wrapper,  a  tablet  in  another  position  is 
directed  to  its  position  for  being  partially  enclosed,  whilst 
another  tablet  that  has  been  partially  wrapped  is  at  the 
same  time  ejected  and  placed  in  a  corresponding  receiver, 
by  which  its  position  at  delivery  is  reversed,  and  by  the 
delivery  of  succeeding  tablets,  the  ends  of  the  enclosing 
wrapper  are  turned  down  in  position  for  delivery. — A.  S. 

Soup   or  other  Plastic    Composition  ;    Apparatus  for   Use 

ill  the  Manufacture  or  Treatment  of  .     A.  J.  Boult, 

London.     From  L.   B.   Lehmann,    Dresden.       Eng.   Pat. 
1430,  Jan.  18,  1902. 


The  apparatus  claimed  consists  of  a  vertical  (conical) 
receiver  for  the  liquid  soap,  surrounded  by  a  cooling  jacket, 
and  having  a  central  shaft  carrying  a  screw  conveyor  or 
worm,  so  arranged  that  there  is  a  space  between  it  and  the 
shaft.  Through  the  centre  of  the  shaft  passes  a  tube 
conveying  superheated  steam,  which,  reaching  the  bottom, 
passes  upwards  through  a  space  between  the  tube  and  the 
boring  of  the  shaft,  and  escapes  through  a  valve  at  the  top. 
On  charging  this  apparatus  with  soap  solidification  takes 
place  on  the  exterior,  whilst  the  part  around  the  shaft 
remains  fluid.  The  sohd  portion  can  then  be  expelled  by 
means  of  the  screw  conveyor  in  the  form  of  strips  or  bars 
through  perforations  in  the  base  of  the  receiver,  whilst  the 
fluid  central  portion  travels  upwards. — C.  A.  iVl. 

Unitkd  States  Patent. 

Oleaqinons  Substances ;  Press  for .     G.  W.  Zoder  and 

W.   P.   Hayne,    Louisiana,   U.S.A.      U.S.   Pat.    691  4.30 
Jan.  21,  1902. 

This  is  an  improvement  on  U.S.  Pat.  64'.>,503,  May  5,  1900, 
and  has  for  its  object  the  providing  of  means  for  preparing 
a  charge  for  the  pressing  box,  whilst  the  preceding  charge 
is  being  expressed.  The  heated  oleaginous  material  is  fed 
into  a  measuring  box,  which  conveys  it  into  position 
beneath  the  open  end  of  the  charging  box  and  over  the 
follower  of  the  ram.  By  means  of  the  follower,  the  sections 
of  the  measuring  box  with  their  contents  are  forced  up  into 
the  charging  box,  each  section  being  kept  in  position  by 
means  of  pawls.  Finally,  when  the  charging  box  is  full,  it 
is  run  under  the  pressing  box,  and  the  charge  driven 
through  it  into  the  latter  by  means  of  the  ram,  whilst  the 
charging  box  is  withdrawn  through  a  special  door. 

— C.  A.  M. 

XIIL-PiaiENTS,  PAINTS;   EESINS, 
VAKNISHES;   INDIA-RUBBER,  Etc. 

(£?.)— KESINS,  VARNISHES. 

English  Patent.s. 

Lacquers   anl    Varnishes;  Processes  for  the  Manufacture 

of  ■ ■      F.    Hecht,    Vienna,    and   G.    Poulenc,    Paris. 

Eng.  Pat.  4702,  March  5,  1901. 

The  objection  to  the  use  of  Japanese  wood  oil  (tung  oil) 
in  the  manufacture  of  varnishes  is  that  the  heat  required  to 
dissolve  copals  renders  the  tung  oil  sticky.  In  the  present 
patent  this  is  obviated  by  using  the  fatty  acids  instead  of 
the  oil  itself.  A  suitable  proportion  of  the  fatty  acids  is 
mixed  with  a  drying  oil,  and  the  mixture  heated  to  230°  C. 
a  clear  Hquid  being  thus  obtained,  which  mixes  well  with 
linseed  and  poppy-seed  oils,  &c.,  and  can  be  diluted  with 
turpentine. 

Copals  can  also  be  readily  brought  iuto  solution  by- 
mixing  them  in  a  powdered  condition  with  the  anhydrous 
fatty  acids  (say  in  the  proportion  of  25  to  50  ptr  cent.), 
and  heating  the  mixture  to  280'  C.  The  resulting  varnish 
is  diluted  with  turpentine  to  the  required  consistency. 

— C.  A.  M. 

Nitrocellulose  Compounds  for  Various  Useful  Purposes. 
A.  Browne,  London.  From  J.  B.  G.  Bonnaud,  Usteud, 
Belgium.     Eng.  Pat.  8063,  April  19,  1901. 

According  to  this  invention,  nitrocellulose  is  prepared  for 
coating  or  varnishing  purposes  by  dissolving  it  in  a  suitable 
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solvent,  e.g.,  methylated  spirit  aud  camphor,  and  the  film 
obtained  on  drvinfj  is  rendered  flexible  by  adding  to  the 
soUition  giira  copal  dissolved  in  boilin-r  castor  oil.  Sugar 
of  lead,  litharge,  white  copperas,  and  a  small  proportion  of 
vanillm  may  also  be  added. — J.  F.  B. 

United  Status  Patent. 

Coaling  Preparation.     H.  A.  Bentley,  Gleu  F.ills,  New 
York,  U.S.A.     U.S.  Pat.  690,91.'5,  Jan.  U,  HI02. 

This  is  a  composition  to  be  applied  to  any  surface  other 
than  canvas  in  order  to  render  the  material  suitable  for 
being  painted  \ipon  either  in  oil  or  water  colours.  The 
paper,  pasteboard,  or  textile  fabric  first  receives  a  coating 
composed  of  pyroxylin,  1  dram  ;  amyl  acetate,  h  pint ;  and 
a  large  teaspoonful  of  oil  of  cedar.  When  dry,  a  layer  of 
gelatin  or  isinglass,  dissolved  in  sufficient  water  to  make  it 
a  strong  jelly  when  cold,  is  painted  on.  Tbe  finished 
material  is  free  from  gloss,  and  can  be  used  as  above 
mentioned ;  or  the  composition  cau  be  applied  to  an 
engraving  or  picture  in  monochrome,  the  whole  being 
treated  with  colours  afterwards. — F.  H.  L. 

(O— INDIA-RUBBEK,  &c. 

Inilia  ruliher  (roods  ;  Analysis  of .     A.  Tleintz. 

.See  under  XK.ll.1. , page  j03. 

English   Patents. 

India-rubber  ;    Process  for   the  Devutcanisation   of  . 

O.    F.  J.    Duwez,  Enghien,   Belgium.     Eng.    Pat.    480:!, 

March  6,  1901. 
The  india-rubber  is  heated  with  water  containing  lime  (or 
a  substance  of  which  lime  is  an  ingredient,  e.g.,  cement), 
which  has  previously  been  heated  to  redness  and  sifted,  the 
proportion  of  lime  depending  upon  the  quantity  of  sulphur 
to  be  removed,  but  usually  aaioanting  to  30  to  50  per  cent. 
The  rubber  is  kneadeil,  and  then  boiled  with  the  lime  aud 
sufficient  water  to  cover  both  for  1.5  to  20  minutes.  The 
liquid  is  then  decanted,  and  the  caoutchouc  washed  and 
rolled. 

It  is  stated  that,  whereas  ordinary  lime  would  yield  an 
almost  insoluble  sulphide  in  this  process,  lime  heated  to 
redness  gives  an  .almost  completely  soluble  "  hydr  osulphate." 

"— C   A.M. 

\^India-rubher'\Crude  Rubber ;  Treatme?ii  of .  J.Thame 

and  the  South  Western  Kubber  Co.,  Ltd.,  London.     Eug. 
Pat.  9920,  May  13,  1901. 

The  rubber  is  first  soaked  in  a  2  to  10  per  cent,  solution 
of  potassium  or  sodium  hydroxide  at  a  temperature  of  from 
80°  to  100'  C,  then  sliced  up  and  laid  on  grids  in  a  closed 
tank.  Here  it  is  covered  for  18  or  24  hours  with  one  of 
the  chloriiles  or  the  bisulphide  of  carbon,  or  some  similar 
compound,  next  treated  with  water,  aud  finally  washed  in 
a  current  of  boiling  water  for  several  hours,  till  all  the 
impurities  are  rinsed  away,  live  steam  being  also  employed 
if  desirable.  The  rubber  is  taken  out  of  the  tank,  and 
passed  through  hot  rolls  or  pressed  into  blocks,  and  dried 
in  a  dark  room  at  a  temperature  of  1.5°  to  20°  C. — F.  H.  L. 

Outta-percha  ;  Subsiitute  for .     A.  Geutzsoh,  Vienna, 

Eng.  Pat.  24,590,  Dec.  3,  1901. 

This  is  a  mixture  of  wax,  resin,  asphalt,  tar,  or  pitch,  with 
water,  calcium  carbonate,  magnesium  carbonate,  calcium 
sulphate,  raaguesiuoa  hydroxide,  ferric  oxide,  caoutchouc, 
and  cotton-seed  or  mineral  oil,  some  or  all  of  these 
ingredients  being  mixed  together  in  the  manner  specified. 
Eng.  Pat.  15,255,  1899,  this  Journal,  1899,  927,  is  referred  to. 

— F.  H.  L. 

XIV.-TANNINa ;   LEATHER,  GLUE,  SIZE, 

Enolisu  Patents. 

Haw-Hide;   Process  of  Manufacturing  Resistible  (^Wato - 

proof)    Objects    of  .     C.    Neuhaus,    Vienna.     Eng. 

P;.t.  7184,  April  11,  1901. 

An  addition  of  a  chromate,  especially  potassium  bichromate, 
is  made  to  the  cement  (mostly   fish  glue)  used  to  unite   the 


layers  of  hide,  and  the  object  is  exposed  to  the  action  of  lighi 
with  the  result  that  the  cement  is  rendered  insoluble  iii 
water  and  the  material  waterproof,  j 

Claim  is  also  made  for  the  use  of  the  Rontgen  ravrt« 
render  the  cement  completely  insoluble,  especially  in  the' 
case  of  thicker  objects  of  raw  hide  in  which  the  cement 
would  not  be  readily  acted  upon  by  rays  of  light. 

— C.  A.  M. 

Tanning  E.rlrarls ;   Manufacture  of  .     Max  Honig, 

Urunii,  Austria.  Kag.  Pat.  21,863,  Oct.  30,  1901.  '  ' 
Wasfe  liquors  obtained  in  the  manufacture  of  sulphite 
pulp  are  treated  with  zinc  dust  and  a  suflicient  quantity  of 
an  acid  such  as  sulphuric  acid  to  set  free  the  combiaed 
sulphurous  and  acetic  acids,  the  solution  is  stirred  for  one 
hour,  lime  is  then  precipitated  by  the  addition  of  a  soluble 
sulphate,  phosphate  or  oxalate,  aud  the  precipitate  removed 
b/  means  of  a  filter  press  The  clear  liquid  is  thes 
concentrated  in  a  vacuum  apparatus  to  a  density  of  28%|d 
30°  B.— J.  T.  W. 

United  States  Patbsts. 

Leaching  Tan    Burk  ;  Apparatus  for  .     E.  F.  Smidi, 

Bradford,  I'enn.,  U.S.A.     U.S.  Pat.  693,748  and  693,749, 
Feb,  18,  1902. 

The  apparatus  claimed  comprises  a  series  of  leaching-lanks 
with  perforated  false  bottoms  and  removable  covers,  with 
branch-pipes  issuing  from  under  the  false  bottoms,  said 
branch-pipes,  which  are  provided  with  shut-off  plugs,  leading 
to  a  main  pipe  connected  with  a  heating-tank  placed  above 
the  leaching-tanks.  The  liquor  is  conveyed  from  the  . 
leaching-tanks  to  the  heating-tank  by  means  of  a  piimpjl 
provided  with  a  return-pipe  extending  under  the  bottoms  ofl 
the  leaching-tanks  and  connecting  with  the  suction  of  the 
pump,  a  braucli-pipe,  with  shut-off  plug,  connecting  each  of 
the  tanks  with  the  return-pipe,  a  pipe  leading  from  an 
overflow  in  each  tank  to  the  return-pipe,  and  a  pipe  leading 
from  the  discharge  of  the  pump  to  the  heating  tank. 
Pumps  are  also  provided  for  p:issing  the  liquor  from  one 
leaehing-tank  to  another,  the  pumps  discharging  into 
vertical  boxes,  with  sImt-otF  plugs,  connected  with  pijM 
leading  to  the  bottoms  of  adjacent  tanks. — A.  S. 


Hides;  Apparatus  for  Colouring 

U.S.  Pat.  691,075,  1900, 

See  under  VI.,  page  475. 


A.  Kigaud. 


XV.-M&NUEES.  Etc. 

Nitrification ;  Studies  in  .     J.  G.  Lipman.     ,J.  .\iner, 

Chem.  Soc,  1902,  2i,  [2],  171-186. 
The  first  series  of  experiments  were  made  with  the  use  of 
flower  pots,  watered  and  stirred  occasionally,  ammonium 
sulphate  being  .added  in  each  case.  These  experiments  were 
designed  to  study  the  influence  of  sodium  chloride,  sulphur, 
frequent  stirring  and  monopotassium  phosphate  respective!/ 
on  the  course  of  nitrification.  No  nitrification  was  set  up  but, 
on  the  other  hand,  the  nitrates  were  reduced  by  denitrifying 
processes.  The  second  series  of  experiments  was  con- 
ducted with  100  grms  of  calcareous  sand  in  closed  flasks 
of  750  c.c.  capacity,  and  infected  with  1  c.c,  of  rich  soil 
extract, 

lu  Expt.  I.  the  effect  of  varying  the  water  added 
from  8  to  12  c.c.  was  studied  ;  within  these  limits,  the' 
quantity  of  water  affected  the  nitrification  but  little, 
practically  the  whole  of  the  ammonium  sulphate  baici! 
oxidised.'  In  E.xpt.  II.  increasing  quantities  of  sodium 
chloride  were  added ;  there  was  a  distinct  decrease  of 
nitrates  formed  as  the  quantities  of  salt  were  increased;  the 
differences,  however,  were  not  great.  Whilst  quantities  of 
silt  up  to  3,500  lb.  per  acre  rebird  nitrification,  they  do  not 
stop  it  entirely.  In  Expt.  III.  the  influence  of  ferrousj 
sulphate  was  investigated,  and  the  results  showed  that 
substance  had  but  little  influence  on  nitrification,  although 
larger  proportions  seemed  to  retard  it  slightly.  lu  the 
next  experiment,  equivalent  quantities  of  calcium  carbonate 
and  calcium  sulphate  were  studied  side  by  side  sepa- 
rately.    The  nitrification  in  presence  of  calcium  sulphat^j 
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!  fairly  uniform  and  less  than  in  presence  of  cai- 
rn carbonate.  Lastly,  nitrification  was  carried  out  in 
■ienee  of  large  quantities  of  orgiinic  matter,  linseed  meal 
tuiiilu^  4  51  per  cent,  of  nitrogen  being  employed, 
in  these  experiments  it  appeared  that  more  nitrate  was 
diiceii  where  1  per  cent,  of  organic  matter  was  present 
n  where  only  0' 5  per  cent,  was  present.  On  the  other 
id  when  3  per  cent,  of  organic  matter  was  used,  only 
;e-i  of  nitrates  were  found  at  the  end  of  the  experi- 
nt.-.l.  F.  R. 

mure ;    Utilisation  of    Waste    Liquors    from    Sulphite 

'Cellulose  Manufacture    as   .       T.    Knij-el.      Chom. 

5eit.,  190-i,  26,  [21],  229. 

E  spent  liquors  from  the  manufacture  of  sulphite  cellu- 
i  have  frequently  been  used,  after  treatment,  for 
nurial  purposes,  but  they  are  difficult  to  transport,  and 
soil  is  only  capable  of  assimilating  a  limited  quantity, 
n  order  1)  convert  them  into  dry  and  not  too  readily 
able  manure,  the  author  concentrates  them  to  about  25°  B., 
I  then  mixes  them  with  an  approximately  equal  weight 
Thomas  slag-meai.  There  is  a  spontaneous  evolution  of 
it,  and  in  a  short  time  a  solid  mass,  easily  distributed,  is 
;ained.  The  products  thus  obtained  are  brownish-yellow 
colour,  have  a  pleasant  odour,  recalling  vanillin,  and 
y  dissolve  slowly  in  water,  yielding  a  brownish-yellow 
utioii. 

I'he  chemical  compositiou  differs  greatly  from  that  of 
omiis  meal,  which  only  contains  about  75  per  cent,  of  its 
ssphoric  acid  in  a  citrate-soluble  form,  whereas  in  the 
V  manures  practically  the  whole  of  the  phosphoric  acid 
soluble. 

I'he  following  analyses  show  the  amounts  of  potas- 
m  oxide  and  phosphoric  acid  in  four  of  these  prepara- 
ns.  In  the  case  of  the  fourth  sample,  a  considerable 
;ess  of  slag-meal  had  been  added,  so  that  less  phosphoric 
d  was  in  the  citrate-soluble  form. 


al  plxosphonc  acid 
T&Ui  -  soluble  acid 
iassmm  oxiue  (K2O)  . 


I. 

Per  Cent. 

8-t;i  i 

II. 

Percent. 

S-B8 

III. 

Percent. 

S-S5 

,S-4.') 

S-45 

8-40 

0'30 

0-30 

o-a-3 

IV. 


Per  Cent. 
10  60 


910 

0-29 


rhe   alkali  in   the  Thomas  uieal    is    neutralised    by  the 

phurous   and     ligniu-sulphonic    acids    in    the    sulphite 

uors,    so    that    the    new  manures  can  be  useil,  even  in 

nixiure,    wiih   ammoniacal    manures     without    fear    of 

uring  the  plants. 

Owing  to  the  presence  of  the  organic  matter,  the  addition 

turf  usually  made  to  Thomas  meal  is  unnecessary  in   the 

ie  of  the  new  products. 

The  process  here  described  is  protected  by  the  German 

t.  128,213. -C.  A.M. 


XVI.-SUGAR,  STARCH,  GUM,  Etc. 

110  Sjrups ;   Destruction   of  Suyar   in   ivurhing  up . 

H.  Claassen.  Zeits.  V'ereins  Deutsch.  Zuckerind.,  1902, 
52,  [553],  104—113. 

soAKOED  generally,  sucrose  which  is  contained  in  pure  or 
ipure  .solutions  may  be  destroyed  or  changed  into  other 
dies  iu  the  following  manner  :  (1)  by  inversion  or  separa- 
lu  into  dextrose  and  levulosein  consequence  of  the  action 

heat,  of  acids,  or  of  micro-organisms  ;  (2)  by  break- 
%  up  into  other  products  of  decomposition  ;  or  (3)  by 
nversion  into  condensation   products  similar   to  dextrin. 

all  probability  sucrose  fiist  changes  into  dextrose  and 
tfulose,  and  these  sugars  then  either  remain  as  such,  form 
udensation  jiroducts,  or  are  further  decomposed. 
The  hydrolysis  of  sucro.itj  may  be  disregarded,  the 
cessary  acidity  being  absent  in  normal  work,  a  distinct 
Salinity  to  phenolphthalein  being  maintained  in  all  syrups 


and  molasses,  and  the  high  temperature  and  concentration 
of  the  syrups  is  not  favourable  to  the  activity  of  micro- 
organisms. The  so-called  foaming  fermentation  occasionally 
occurring  in  the  working  up  of  alkaline  syrups  which 
become  acid  through  the  decomposition  at  high  tempera- 
tures of  non-sugars  of  high  molecular  weight,  with  formation 
of  carbon  dioxide  and  non-volatile  acids,  may  also  be  left 
out  of  account,  as  this  decomposition  witfi  its  injurious 
effects  may  arise,  both  in  the  olil  method  of  boiling  to 
string  or  jelly  proof  and  the  newer  process  of  boiling  to 
grain. 

Degener  and  von  Lippmann  have  shown  that  dextrin  like 
condensation  products  are  formed  only  in  neutral  or  faintly 
acid  solutions.  Should  an  increase  in  polaiisation  at  times 
occur  in  alkaline  solutions,  it  is  only  small  and  quickly  dis- 
appears, an  indicadon  that  alkalis  have  here  a  destructive 
action  as  in  the  presence  of  invert  sugar. 

The  only  point  requiring  attentiou  is,  therefore,  the 
decomposition  of  sucrose  into  products  of  an  acid  character. 
A  decomposition  of  sugar  without  formation  of  acid  is,  as  far 
as  the  author's  experience  goes,  unknown  If,  thrt-efore,  on 
heating  alkaline  sugar  solutions,  there  is  110  reversion  of 
the  alkalinity,  no  sugar  has  been  decomposed. 

Although  Herzfield  found  varying  and  smaller  amounts, 
it  may  be  taken  roundly  that  1  grm.  of  CaO  destroys 
4  grms.  of  sucrose  or  its  equivalent  of  invert  sugar.  A  h)S8 
of  0-01  of  alkahnity  therefore  represents  the  destruction  of 
0'U4  grm.  of  sugar  as  a  maximum. 

From  an  examination  of  the  results  obtained  during  five 
sea>ons,  when  the  losses  were  calculated  both  from  measure- 
ments ot  the  massecuites  and  from  alkalinity,  the  former 
showed  results  owing  to  the  uncertainty  of  the  tank 
measurements  which  gave  losses  evidi  ntly  too  high.  Using 
the  factor  4  with  the  alkalinity,  the  losses  expressed  in 
percentages  of  the  second  massecuite  were  0'25,  0-23,  0"38, 
0-18,  and  0-17  respectively,  from  1896-7  to  I9U1-2.  In 
the  first  three  seasons,  the  syrup  was  boiled  to  jelly  or  string 
proof  in  g  to  1  hour,  and  then  left  5  to  S  days  to  crystalHse. 
The  syrup  from  this  was  reboiied  and  then  stood  2  to  3 
months.  The  boiling  to  grain  occupied  21)  to  30  hours  and 
the  mass  was  then  stirred  in  crystallisers  for  4  to  5  days. 

It  is  evident  that  the  loss  of  sugar  by  the  latter  method  is 
distinctly  less  than  by  the  former.  As  regards  the  stage  at 
which  the  greatest  loss  of  alkalinity  occurs,  the  maximum 
was  in  the  tsmks.  This  is  not  surprising,  as  the  author  has 
previously  shown  that  time  plays  an  equally  important  part 
with  temperature  in  the  destruction  of  sugar. 

In  conclusion  it  seems  clear  that  in  working  sound  and 
alkaline  syrups,  the  loss  of  sugar  is  very  small  by  either 
method,— L.  J.  de  W. 

Carbohydrates  in  the  Presence  of  Ferrous  Salts ;  Action 

of  Hydrogen  Peroxide   on  .       K.    S.    Morrell   and 

,J.  M.  Crofts. 

See  under  XXIV.,  page  506. 

Raffinose ;  Determination  of .     G.  Reinhardt. 

See  under  XXIII.,  page  504 . 

Arahinose ;    Derivatives  of .     G.  Chavanne. 

See  under  XXIV.,  page  506. 

Heptacetglchlorlaclose.     A  Bodart. 
See  tinder  XXIV.,  page  506. 

Heptacetylchlormultose.    E.  Foerg. 
See  under  XXIV.,  page  506. 

BnGMSH    P.ATENT. 

Centrifugal   Separators    [^Sgriip  from   Massecuite']  ;     Iin- 

proverncnts   in    .     W.  T.  Matheeuwissen,  Kraksaan, 

Java.     P:ug.  Pat.  24,993,  Dec.  7,  1901. 

This    apparatus   has  for  its   object  the  separation   of  the 
syrup  spun  from  the   massecuite — the  first   runnings — fiom 
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the  washings  or  second  runnings  which  are  of  a  higher 
degree  of  purity.  The  outer  ciising  of  the  machine  is 
provided  with  a  huge  number  of  statiduary  paddles, 
attached  at  an  angle  almost  tangeutally  to  the  periphery 
of  the  centrifugal  drum.  When  the  crude  massecuite  is 
being  spun,  the  centrifugal  drum  is  revolved  iu  one 
direction,  so  tliat  the  syrup  does  not  penetrate  beiweeu  the 
paddles,  but  when  the  sugar  is  being  washed,  the  direction 
of  rotation  is  reversed,  and  the  second  runnings  are 
projected  between  the  paddles  and  are  collected  in  a 
separate  channel. — J.  F.  li. 

United  States  Pitent. 

Sugar;  Method  of  Manuf(icturi7tg  .     J.   H.  Lavolay 

and  G.  B.  Bourgoin,   Paris.     U.S.   Pat.  G93,4o8,  Feb.   18, 
1902. 

See  Eng.  Pat.  22,767,  19i)0  ;  this  Journal,  1901,  489. 

—J.  F.  H. 

Clarifier,  [Sugar  Juices'}.     L.  Litty,  Donaldsouville. 
U.S.  Pat.  694,871,  March  4,  1902. 

This  apparatus  consists  of  a  tank  divided  at  the  middle 
into  two  compartments,  with  steam  heating  coils  at  the 
bottom.  The  liquid  enters  at  one  end  of  the  tank  and  is 
deflected  towards  the  bottom  by  a  baffle  plate;  it  flows  over 
the  partition  at  the  other  end  of  the  compartment  and  is 
immediately  deflected  to  the  bottom  of  the  second  com- 
partment, leaving  this  compartment  at  the  bottom  of  the 
other  end.  At  the  entry  end  of  the  first  compartment 
is  arranged  a  conveyor  on  an  endless  chain,  which  skims 
the  impurities  from  the  top  of  the  liquid  and  conveys  them 
to  a  mud  trough  ;  at  the  corresponding  part  of  the  second 
compartment  is  placed  a  paddle  wheel,  which  agitates  the 
liquid  and  directs  the  flow  of  the  scum  towards  the 
conveyor.  A.  telescopic  syphon  is  used  for  regulating  the 
height  of  the  liquid  in  the  tank. — J.  F.  B. 


XVII -BEE WING,  WINES.  SPIKITS,  Etc. 

Yeast  and  the   Changes    in    the    Enzyme    Content   during 
Fermentation     and    Storage ;      Connection    between    tile 

Physiological    Condition    of   .      Delbruck.      Ann. 

de  la  Braes.,  5,  [3],  49— 55. 

■  In  view  of  the  novel  aspect  imparted  to  fermentation  by 
the  discovery  of  Buchuer's  zymase,  the  author,  in  con- 
junction with  Lange,  Koeuig,  and  Haymann,  has  repeated 
the  researches  of  Hayduck,  and  finds  tliat  yeast  juice 
exhibits  increased  activity  in  proportion  as  the  yeast  is 
richer  in  nitrogen.  They  then  endeavoured  to  ascertain 
whether  the  life  history  of  yeast  is  divisible  into  a  period 
during  which  th'j  organism  absorbs  nitrogen,  and  a  second 
stage  wherein  it  transforms  this  nitrogen  into  diastase. 
With  this  object  they  stored  fully-developed,  washed  and 
pressed  yeast  for  some  nine,  examining  its  fermentative 
power  from  time  to  time  by  the  Hayduck  method,  and  at 
the  same  time  determining  the  proportion  of  zymase 
present.  The  results  showed  that  a  diminution  in 
fermenting  power  is  accompanied  by  a  decrease  in  the 
amount  of  zymase. 

To  determine  whether  the  zymase  content  increases  or 
decreases  during  storage,  samples  of  bottom-fermentation 
yeast  were  kept  at  the  following  temperatures  : 
1-25''— 2-5°  C,  6-25°— 7-5°  C,  17-5°— 18-75"  C,  and 
27-5° — 28  •75°  C.  The  results  showed  that,  at  low 
temperatures,  the  yeast  remained  unaltered  for  about 
12  days,  after  which  time  the  fermentative  power  began  to 
diminish,  though,  even  at  the  end  of  36  days  it  was  still 
expressed  by  120'  Hayduck,  the  original  power  having 
been  367°.  At  6 -25° — 7' 6°  C.  the  fermenting  power 
sank  to  314  by  the  end  of  12  days,  and  to  120  after 
24  days.  On  the  other  hand  at  17-3''^18-75°  C.  it 
declined  to  221)  in  five  days,  and,  by  the  eighth  day,  the 
yeast  had  become  completely  liquefied,  the  fermenting 
power  being  reduced  to  zero,  though  the  cells  still 
retained  vitality.  In  the  case  of  the  samples  stored  at 
27 -o" — 28 •75'    C,    the    fermenting    power    entirely    dis- 


I  appeared  in  three  days  and  the  yeast  had  liquefied,  but 
only  ono-half  the  cells  had  perished— a  proof  that  the 
presence  of  zymase  is  not  a  certain  indication  of  vitalitv  iu 
the  yeast  cell. 

Top-fermentation  yeast  was  found  to  withstand  storage 
for  a  longer  period  at  higher  temperatures,  though  the 
maximum  fermentative  power  was  exhibited  after  keeping  a 
week  at  17-5'-'— 23"  C,  the  activity  diminishing  mure 
rapidly  a^t  27°-5— 28°-75  C.  At  a  storage  temperature  of 
1°'25— 2°'5  C,  however,  the  fermenting  power  gradually 
increased  from  the  outset  (2'25'  Hayduck)  to  233°  in  three 
days,  264°  after  a  fortnight,  3  20°  after  38  days,  and  attaining 
a  maximum  (,324°;  after  48  days.  The  same  applies  to 
storage  at  I7°-5— lb°-75  C,  the  maximum  (320°)  being 
reached  iu  25  days. 

On  the  suggestion  of  Haymann  that  the  zymase  content 
of  the  yeast  could  probably  be  modified  at  will,  during 
storage,  by  changing  the  conditions  of  temperature, 
experiments  were  made  with  this  object,  samples  of  yeast 
being  kept  for  three  days  at  23-75°  C— during  which 'lime 

the  fermenting  power  declined  from  199°  to  162 and  then 

cooled  down  to  a  low  temperature,  whereupon  the 
fermenting  power  revived,  and  in  fact  rose  to  256°,  which 
value  it  retained  for  a  considerable  time. 

The  liquefaction  of  the  yeast  on  the  proportion  of  zymase 
being  reduced,  is  attributed  to  the  action  of  the  proteolytic 
diastase,  discovered  iu  yeast  juice  by  Buchner  and  Hahn, 
on  the  zymase,  so  that  autodigestion  proceeds  within  the 
cells.  There  are  thus  two  conflicting  influences  at  work, 
the  one  building  up  zymase,  under  the  favouring  action  of 
low  temperatures ;  the  other,  stimulated  by  warmth, 
facilitating  the  production  of  a  proteolytic  enzyme  that 
destroys  zymase. 

Applying  these  considerations  to  the  study  of  baker's 
yeast,  it  would  ajipear  that  these  yeasts  require  to  be  rich 
in  peptic  enzyme  during  the  period  of  reproduction ;  but 
that  this  enzyme  must  afterwards  be  reduced  lu  quantity 
in  order  that  they  may  keep,  ivilhout  liquefaction,  during 
transport  and  storage. 

An  important  question  for  the  brewing  industry  is  how  to 
develop  the  fermenting  power  of  yeast  to  a  maximum,  and 
why  does  this  power  suddenly  disappear  before  all  the 
sugar  present  has  been  fermented,  thus  necessitating 
additions  of  fresh  }  east  oi  fermenting  wort  (■' kriiusen  "). 
The  experiments  conducled  by  Lange  demonstrate  that, 
contrary  to  general  opinion,  ihe  fermentative  power  of  yeasi 
is  at  its  highest  two  hours  after  pitching,  at  a  lime  when  the 
process  of  cell  reproduction  is  most  active.  I'hough  new 
cells  are  formed  later,  there  is  no  increase  in  the  total 
termentative  power,  all  that  occurs  being  the  distribution  of 
ihe  ready-formed  zymase  throughout  the  mass  of  the  yeast. 
The  formation  of  zymase  is  favourably  influenced  by 
aeration  and  by  the  presence  of  sugar;  iu  fact,  by  all 
circumstances  tending  to  improve  the  vitality  of  the  j  east. 
It  may,  therefore,  be  assumed  that — as  is  the  case  with 
animal  cells — when  the  life  of  the  organism  is  prejudiced, 
the  peptic  diastases  begin  to  attack  the  substance  of  the 
cells,  or  at  least  the  most  susceptible  nitrogenous  con- 
stituent, namely  zymase.  On  this  basis  a  new  conception 
may  be  formed  ot  the  phenomena  attending  the  stoppage  of 
secondary  fermentation,  namely,  that  when  this  stage  is 
reached,  the  yeast,  having  no  longer  occasion  to  do  work, 
suffers  a  diminution  in  its  zymase  content  and  loses  its 
fermentative  p3wer.  This  explains  the  beneficial  action  ot 
added  fermenting  wort  ("  kriiusen "),  or  fresh  yeast, 
whereby  the  old  exhausted  cells  are  replaced  by  cells  ricii 
in  zymase. 

The  proteolytic  diastase  may,  under  certain  circum- 
stances, become  an  exceedingly  useful  ally,  e.g.,  where  the 
yeast  is  to  be  converted  into  substitutes  for  meat  extract, 
since  this  enzyme  dissolves  the  nitrogenous  matters  and 
facilitates  their  extraction. — C.  S. 

Extract;  Some  Causes  Diminishing  the  Yield  of . 

A.  Fernbach.     Ann.  de  la  Brass.,  5,  [2],  25 — 27. 

Even  with  a  good  malt,  the  yield  of  extract  dejiends  on  the 
treatment  in  brewing ;  a  malt  low  in  diastase,  for  iostance, 
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1  give  poor  results  when  mashed  by  the  infusion  method 
ligh  initial  temperature-;— though  this  process  answers 
veil  with  English  malts — whereas  by  infusing  at  a  low 
ial  temperature,  saceharification  will  proceed  normally 
a  high  yield  of  extract  will  result.  The  alleged 
eriority  of  the  decoction  method  in  point  of  extraction 
rue  only  in  so  far  as  less  friable  malts  are  in  (|uestion, 
re  being,  ordinarily,  but  little  difference  between  the  two 
thods.  The  same  also  applies  to  the  setting  of  the  malt 
s  so  as  to  produce  a  finer  grist.  i 

'he  yield  is  also  affected  by  defects  in  the  mashing 
cess,  inasmuch  as  the  ill-considered  addition  of  hot  liquor 

00  high  a  temperature  will  perhaps  kill  the  diastase  and 
iriously  affect  the  conversion  of  the  starch.  Even  when 
;  defect  has  been  safely  avoided,  there  remains  the 
hlera  liow  to  separate  from  the  grains  all  the  extractive 
Iter  they  have  retained,  and  convey  the  same  to  the 
iper.  This  greatly  depends  on  the  sparging,  and,  in 
er  that  the  operation  may  he  thoroughly  well  jierformed, 
5  neees.sary  to  keep  the  iirst  running*  as  concentrated  as 
sible,  so  that  there  will  be  sufficient  room  in  the  hopping 
iper  to  hold  all  the  spargings.  With  this  object  the 
ume  of  the  principal  wort  should  not  exceed  one-fourth 
nne-third  that  of  the  total :  if  this  limit  be  passed,  the 
rt  will  have  to  be  concentrated  in  the  copper,  at  some 
isiderable  cost  for  fuel.  The  ideal  method  of  working  is 
90  manage  that  by  the  time  the  copper  is  full,  the  wort 

1  be  of  exactly  the  gravity  desired,  leaving  the  grains 
nplelely  exhausted.  The  employment,  of  indirect  steam 
tt  facilitates  the  attainment  of  this  ideal,  since  it  obviates 
;  necessity  of  adding  hot  liquor,  and  thus  increasing  the 
Ik  of  the  wort,  in  order  to  raise  the  temperature.  Con- 
erable  influence  on  the  filtration  of  the  grains  is  also 
;rted  by  the  number  and  arrangement  of  the  perforations 
the  false  bottom ;  since,  if  the  total  working  orifice  of 
•se  perforations  be  insufficient  in  places,  the  drainage 
;re  will  be  imperfect,  and  a  quantity  of  extract  will  be 
t  behind. 

[n  the  author's  opinion,  the  best  means  of  ascertaining 
ether  sparging  has  been  jiroperly  conducted,  is  that 
jpted  in  the  brewing  school  at  the  Pa.steur  Institute, 
mely,  to  determine  the  gravity  of  the  final  spargings, 
;n  take  a  sample  of  about  20  Ih.  of  the  grains  (from  top 
bottom  of  the  layer),  place  the  latter  in  a  bag,  squeeze 
im  in  a  hand-press,  and  test  the  gravity  of  the  runnings, 
le  greater  the  difference  the  more  defective  the  sparging. 

— C.  S. 

ilaclose  ;   Separation  of from  Glucose   by  means  of 

Saccharomi/ces  Ludiviqii.  P.  Thomas.  Comptes  Rend., 
134,  [10],  610-612.  ■ 

preparing  galactose  by  the  inversion  of  lactose,  the 
iinary  method  of  separating  the  galactose  from  the 
oompanying  glucose  gives  a  very  poor  yield.  The 
thor  prepares  cultures  of  Saccharom'/ces  Ludwigi'i  by 
owing  it  in  400 — .500  c.c.  of  nutritive  fluid  in  L.'iOOc.c. 
sks,  decanting  off  the  fluid  after  development  of  the 
ast,  and  then  pouring  into  each  flask  about  1,000  c.c.  of 
e  solution  of  inverted  lactose  (1,000  grms.  of  lactose, 
litres  of  water,  60  grms.  of  strong  sulphuric  acid  ;  heat  in 
toclave  at  10R° — 107°  C.  for  an  hour  ;  remove  sulphuric 
id;  ultimate  volume  of  liquid  about  S  litres).  After 
out  10  days  at  25°  C,  fermentation  is  complete,  and  the 
|uid  is  filtered,  concentrated  in  racuo,  clarified  by  alcohol, 
e  alcohol  distilled  off,  and  the  syrup,  after  adding  a 
ystal  of  galactose,  gives  a  crop  of  nearly  pure  galactose, 
quantity  about  85  per  cent,  of  the  theoretical.  Repetition 
the  process  on  this  galactose  will  completely  remove  the 
tie  remaining  glucose  :  it  cannot  be  removed  by  longer 
utinuance  of  the  first  fermentation,  for  the  yeast  has 
come  impoverished. — J.  T.  D. 

English  Patents. 

east  Cells  ;  Process  for  obtaining  the  Contents  of  — — . 
R.  B.  Ransford,  Upper  Norwood.  From  L.  W.  Gans, 
Frankfort-on-thc-Maine,  Germany.  Eug.  Pat.  8723, 
April  27,  1901. 

HE  claims  provide  for  obtaining  the  contents  of  yeast  cells 
T  causing  organic  solvents  or  liquid  organic  compounds, 


which  are  indifferent  towards  the  protoplasm  of  yeast  cells, 
to  react  upon  moist  yeast  in  small  quantities  (.5  per  cent,  or 
less  of  the  weight  of  the  yeast")  by  mixing  the  yeast  and 
organic  compound,  stirring  or  kneading,  and  afterwards 
separating  the  liquid  from  the  empty  cells  and  treating  it  to 
obtain  .albumin  and  other  extracts. 

Further,  the  use  of  the  vapours  of  such  organic  com- 
pounds as  are  somewhat  volatile  at  ordinary  temperatures 
(except  ethyl  ether)  is  claimed  for  a  similar  purpose. 

-  .1.  F.  B. 

Brewinii,  and  Appliances  therefor ;  Improvements  in  . 

P.  Me\ira,  Touruai,  Belgium.     Eng   Pat.  16.o:i2,  Jan.  10, 
1901. 

According  to  this  process  the  raw  materials  are  pulverised 
in  a  mill,  then  transferred  by  means  of  a  hopper  into  a 
closed  converter  where  ihey  are  boiled  and  saccharified 
under  pressure.  When  saceharification  is  complete,  the 
whole  mass  is  transported  by  means  of  an  air  pressure  into 
a  filter-press. 

The  special  form  of  filter-press  claimed  is  distinguished 
by  the  flutings  of  the  filter-plates  being  wider,  further 
apart,  and  (leeper  than  those  at  present  used,  whereby  the 
cloths  arc  prevented  from  touching  the  bottom  of  the 
channels  The  feed  passage  to  the  filter-press  is  of  large 
sect'on,  and  a  pipe  is  arranged  upon  the  end-plate  of  the 
press,  provided  with  three  branches  for  the  admission  of 
steam,  hot  water,  and  compressed  air  respectively. 

—J.  F.  B. 

Beer  and  the  tike ;  Method  of  and  Apparatus  for  Breivimj 

.      A.  M.  Clarke.     From  L.   Natlian,    Zurich,  and 

H.    Bolze,     Mannheim,    Germany.       Eng.    Pat.    85-it-, 
April  25.  1901. 

According  to  this  process  the  hot  wort  i?  treated  in  a 
closed  fermenting  vessel,  provided  with  a  cooling  jacket 
and  a  special  form  of  stirrer,  which  circulate?  the  liquid 
from  below  outwards  against  the  walls  and  towards  the 
centre  downwards  again  at  the  top.  During  cooling  the 
wort  is  saturated  with  filtered  air  admitted  from  the  bottom. 
When  the  temperature  of  7°  C.  has  been  reached,  pure 
culture  yeast  is  sucked  in  and  the  stirrer  rotated  rapidly  for 
about  two  hours.  The  rotation  of  the  stirrer  not  only 
circulates  the  liquid,  but  also  effects  a  whirling  motion, 
which  causes  a  minute  subdivision  of  all  solid  and  gaseous 
particles,  a  vortex  being  produced  at  the  centre.  Such 
minute  subdivision  and  aeration  of  the  yeast  has  an 
essential  influence  on  the  rapid  generation  of  a  great 
quantity  of  cells.  The  liquid  is  then  allowed  to  remain  at 
rest  for  three  or  four  hours  to  permit  of  an  accumulation 
of  fermentative  power.  The  periods  of  rotation  and  rest 
are  continued  alternately  for  two  or  three  days,  beginning 
to  stir  when  the  cells  of  the  former  period  are  fully  matured, 
and  stopping  the  stirring  when  the  budding  aggregates  are 
broken  up.  Towards  the  end  of  the  fermentation,  a  period 
of  twelve  hours  rest  is  allowed,  in  order  to  obtain  a  matured 
flavour,  after  which  the  stirrer  is  run  slowly  for  a  short 
time  to  obtain  a  "  break."  During  the  early  stages  of 
fermentation  a  slight  aeration  is  given,  after  which  the  air 
supply  is  stopped,  carbon  dioxide  being  then  injected.  The 
beer  is  then  drawn  off,  pasteurised  if  necessary,  re-gassed, 
filtered,  cooled  to  2°  C.  and  impregnated  with  carbon  dioxide 
under  pressure  (see  also  this  .loumal,  19(il,  91'J). 
!  —J.  F.  B. 

I   Beer  ;  Manufacture  of .     L.  Briant  and  H.  C.  Rigaud, 

London.     Eng.  Pat.  7131,  April  4,  1901. 

The  inventors  claim  the  use  of  compressed  air  for 
simultaneously  agitatini;,  mixing  and  aerating  the  mash 
or  wort,  particularly  in  the  conversion  of  raw  grain. 

—J.  F.  B. 

United  .States  Patents. 

Malt  Urwn.     F.  Kniittel,  Charlottenburg,  Germany. 
U.S.  Pat.  689,728.     Dec.  24,  1901. 

The  inventor  claims,  in  connection  with  pneumatic  malting 
drums  of  the  type  invented  by  him  (compare  this  Journal, 
1903,  268),  a  provision  for  increasiug  the  supply  of  air  by 


492 


JOURNAL   OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[April  16,  iflo;. 


perforating  the  outer  ahcll  of  the  drum  in  the  spaces 
between  the  ventilating  pipes,  whereby  the  cross-sections 
for  the  inlets  of  air  are  considerably  enlarged. — J.  F.  B. 

Rice;   Method  of  Maltivrj .      E.  C.  Schrottky, 

Dresden.     U.S.  Pat.  693,569,  Feb.  18,  1902. 

See  Eng.  Pat.  9823,  1901  ;  this  Journal,  1902,  132. 

—J.  F.  B. 

Beer;   Process  of  Converliruj    Yeast  into  .     O.    Seig 

and   C.   Guntrum,   Brooklyn,  N.Y.     U.S.  Pat.    694,584, 
March  4,  1902. 

The  process  here  described  provides  for  the  fermentation  of 
the  wort,  the  removal  of  the  yeast,  and  the  clarification  anil 
impregnation  with  carbon  dioxide  of  the  beer  all  in  the  same 
apparatus.  It  consists  in  first  adding  yeast  to  the  wort  in 
a  tub  provided  with  an  upper  opening,  to  effect  a  main 
fermentation  and  a  simultaneous  ejection  of  the  scum 
through  this  opening;  then  separating  the  main  body  of 
the  yeast  at  the  bottom  of  the  liquid,  leaving  a  residue  of 
yeast  in  the  tub  ;  then  closing  the  tub,  and  subjecting  the 
liquid  to  after-fermentation  by  the  residue  of  yeasi,  and 
simultaneously  cooling  the  upper  strata  of  the  liquid. 
Whilst  after-fermention  is  proeee'ling,  the  beer  is  chirified 
bv  the  settling  of  the  sediment  in  the  yea^t  separator. 

—J.  F.  B. 

Beer ;     Apparatus    for     Convertim/     Wort     into    . 

O.  Selg   and   C.   Guntrum,  Brooklyn,   N.Y.     U.S.   Pat. 

694,585,  Jlarch  4,  1902. 
The  apparatus  claimed  consists  of  "  a  fermenting  tub 
having  a  sloping  bottom,  a  communicating  yeast-chamber 
arranged  below  the  level  of  the  bottom,  an  intervening 
cock,  a  sli  ping  top  having  an  openiu}!  at  its  apex  for  dis- 
charging the  impurities,  a  cover  for  said  opening,  a  gallery 
around  said  opening,  and  an  attemperator  in  the  upper 
portion  of  tlie  tub."  This  apparatus  is  intended  for  working 
the  process  described  by  the  inventors  in  U.S.  Pat  694,584 
(see  preceding  abstract). — J.  F.  B. 

XVIIL-FOODS ;  SANITATION;  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(4.)— FOODS. 

Cassava.  E.  Leuseher.  Zeits.  offentl.  Chem.,  8,  10 — 11. 
•   Cnem.  Centr.,  1902,1,  fg],  493.    (See  also  this  Journal, 

1901,. 'i02.) 
In  the  preparation  of  meal  from  cassava,  a  plant  belonging 
to  the  Euphobiacese,  a  juice  is  obtained  which  contains 
hydrocyanic  acid.  Kaw  cassava  paste  is  used  in  Jamaica 
as  a  healing  ointment.  The  sweet  cassava  "  manihotaipi  "  is 
stated  to  yield  a  milky,  non-poisonous  juice  ;  from  the 
starch  which  separates  from  the  milk  on  standing,  tapioca 
is  prepared  by  heating  on  metal  plates.  A  sauce  named 
cassareep  is  prepared  from  the  juice  of  poisonous  cassava. 
The  composition  of  cassava  root,  as  shown  by  the  average 
nf  six  analyses,  is: — Water,  70-25  ;  starch,  21-44;  nitro 
genous  matter,  1'12;  crude  lihre.  1-11;  sugar,  5-13; 
ethereal  extract,  0-41  ;  and  ash,  0-54  per  cent. — A.  S. 

Coal    Tar   Dyestiiffs  ;  Poisonous  and  Injurious  Effect  oj 

certain .     G.  W.  Chlopin.    Zeits.  Untersuchung  dcr 

Nahrungs  u.  Genussmittel,  5,  [6],  241—245. 
Metanil  Yellow  has  no  po'sonous  action  on  dogs  when 
taken  daily  in  doses  of  2 — 3  gruis.,  nor  on  human  beings  in 
daily  doses  of  0-2  grm.  It  may  therefore,  perhaps,  be 
regarded  as  practically  harmless.  Mandarin  must  be 
condemned  as  injurious.  0-2  grm.  of  this  dyestuff  are 
poisonous. — H.  L. 

English   Patents. 

Food  Preparations  QMolasses  Foodstuffs')  ;  Manufacture 

of .     H.  Popper,  Vienna.     Eng.  Pat.  5525,  March  15, 

1901. 
To  prepare  a  dry  molasses  food-stuff,  the  patentee  adds  to 
the  molasses  to   be  used,  from  3  to   15   per  cent,  of  size. 


before  mixing  with  the  oilcake  flour,  nuilt  dust,  brewers' 
grains,  &c.  The  size  may  also  be  added  after  the  molasses 
has  been  mixed  with  the  other  ingredients. — W.  P.  S. 

Chocolate;  Muuufacltire  of .     M.  Kieck,  Hamburg, 

Germany.     Eng.  Pat.  7800,  April  16,  1901. 

In  the  process  claimed,  the  raw  cocoa  beans,  after  beini; 
shelled,  are  heated  vrith  "  invert  "  sugar,  and  then  ground 
u|)  with  or  without  the  addition  of  cocoa-butter. 

— \V.  P.  S. 

Milk,   Butter,   and  oilier   Substances;  Process  and  Appa- 
ratus fir   Sterilisiu  I   and   Piisteuris-t7iij .     C.  }.  A. 

de    Bock,   St.    Josse-ten-Noode,     lielgium.      Eng.    Pat 
16,207,  Aug.  12,  1901. 

This  invention  consists  essentially  in  causing  the  substance 
to  be  sterilised  to  flow  by  its  own  weight  through  small 
vessels  or  chambers  surrounded  by  heating  and  refrige- 
rating liquids,  so  that  a  thin  layer  of  the  substance  is 
under  treatment.  The  process  is  continuous,  and  the 
sterilising  heat  is  grailually  increased  as  the  substance 
passes  through  the  chambers.  In  the  case  of  butter,  the 
sterilised  fat  is  afterwards  conducted  into  a  special  form  of 
churn  (also  claimed),  where  it  is  re-mixed  with  water  and 
packed  fur  use.  Arrangements  are  provided  for  regulating 
the  flow  of  material. —  \V.  P.  S. 


Separators  ;   Centrifugal  [  Creaml    

O.  W.  Hult,  Stockholm,  Sweden.      Enj 
1902. 


C.   A.  Ilult  and 
Pat.  312,  Jan.  4, 


The  inset  of  the  centrifugal  apparatus  consists  of  plates 
arranged  in  series  around  the  axis  of  the  drum,  each  series 
comprising  a  number  of  plates  superposed  in  the  direction 
of  the  axis,  and  set  at  an  inclination  to  the  radius  of  the 
drum,  so  that  they  have  substantially  the  shape  of  a  sector 
or  a  semicircle.  The  plates  are  held  in  their  proper 
inclined  position  by  their  radial  edges  resting  against  par- 
tition walls,  which  extend  from  the  centre  of  a  frame  placed 
in  the  drum,  the  outer  edges  of  the  plates  resting  against  the 
wall  of  the  drum,  &c.  The  plates  are  hinged  to  the  frame, 
or  are  pivoted  to  each  other,  so  that  when  the  inset  ii 
removed  from  the  drum,  the  plates  can  be  swung  about  an 
edge  to  facilitate  cleansing. — K.  A. 

Eggs ;     Pfocess  for    Preserving  .      C.     Aufsberg, 

Wiesbaden,  Germany.     Eng.  Pat.  1661,  Jan.  21,  1902. 

The  eggs  are  immersed  for  five  seconds  in  a  solution 
containing  15 — 25  per  cent,  of  magnesium  sulphate  and 
0-5  per  cent,  of  calcium  sulphate,  and  are  then  placed  in  a 
cold  solution  of  sodium  silicate.  The  eggs  may  be  kept  io 
the  latter  solution  or  may  be  taken  out  and  dried. 

— W.  P.  S. 

United  States  Patent. 

Alimentary    Product  [^Flaked  Cereal];  Method  of  makin, 

an .     E.   W,   Ayres,  Washington,  Columbia.      UJ 

Pat.  693,485,  Feb.  18,  1902. 

The  product  claimed  is  prepared  by  first  cleaning  and 
grading  any  cereal,  such  as  wheat,  barley,  or  oats.  The 
cleaned  cereal  is  then  soaked  in  water  for  24  hours,  steamed 
under  pressure  at  a  temperature  of  305'  F.,  rapidly  cooled, 
and  air-dried.  It  is  then  mixed  with  malt  extract  (8  -17 
per  cent.  of.  its  weight),  pepsin  (o-.)  per  cent.),  and  salt. 
This  mixture  is  "  flaked  "  by  pa-ssiug  through  hot  rollers, 
and  the  moist  flakes  are  heated  to  a  temperature  of 
135° — 145'  F.  for  one  hour,  being  at  the  same  time  subjected 
to  a  current  of  hot  air.     The  flakes  are  then  baked. 

— ^\-.  P.  S. 

Coffee  Substitutes  ;  Process  of  obtaining .     H.  S. 

Maxim,  London.      U.S.  Pat.  693,662,  Feb.  18,  1902. 

See  Eng.   Pat.   3129,   Feb.  13,   1901  i 
269.— W.  P.  S. 
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Ik-   Production  of  Dry  Condensed .     W.  A.  Hall,   1 

?ellow6  Fall,  Vermont,  U.S.A.  U.S.  Pat.  (>94,100, 
feb.  25,  in02. 

E  process  claimed  consists  in   removing  the  cream  from   j 
milk,  evaporating   the   skimmed   mi'k  to  dryness,  and 
roiiMi'ly  mixing  with  the  dry  solids  a  quantity  of  cream 
lal  lo  the  cream    first   removed.     This  mixture  is  then 
ther  dried  at  a  temperature  not  exceeding  100°  F. 

— W.  P.  S. 

mrators  [O-cnm]  ;  Liner  for  Cenlrifmjat  Licnid  .    1 

^.  \V.  Gales,  Waterloo,  Iowa,  U.S.A.  U.S.  Pat.  694,736, 
darch  I,  1902. 

centrifugal  cream  separators  the  bowl  is  constructed 
h  a  removable  central  tube  having  discharge  openings 
(iing  into  a  conical   distributor.     Above  the  distributor 

arranged  a  number  of  corrugated  separating  cones 
ivided  with  suitable  exit  tubes. — J.  W.  H. 

igPreserving   Compound.    3.  M.  Stukes.  Texas,  U.S.A. 
U.S.  Pat.  694,899,  March  4,  1902. 

E  compound  claimed  is  prepared  by   melting  2  lb.  each 
beeswax  and   paraffin  wax  in   I    gall,  of  warm  cotton- 
d  oil.     This  mixture  is  then  partially  cooled  and  receives 
1  further  addition  of  one  half-ounce  of  salicylic  acid.    The   | 
ished  product  is  rubbed  over  the  shells  of  the  eggs. 

— W.  P.  S. 

Mite  [and  Foods']  ;   Process  of  Preserving -.     A.  L 

ie  Stiirler,  Holland.     U.S.  Pat.  694,301,  Feb.  2.5,  1902. 

IE  fruit,  or  other  food  such  as  meat,  eggs,  and  the  like, 
first  treated  with  sulphurous  acid,  formic  aldehyde,  or 
rie  acid,  and  is  then  closely  enveloped  in  a  wrapper, 
isisting  of  paper,  cotton,  or  similar  material,  which  has 
jviously  also  been  impregnated  with  one  of  the  above 
rilizing  media.  The  wrapper  is  now  coated  with  melted 
raffin  wax  or  spermaceti. — W.  P.  S. 

10  Leaves  ;  Method  of  Withering .     C.  U.  Shepard, 

S.  Carolina,  U.S.A.     U.S.  Pat.  694,795,  March  4,  1902. 

tKSH  tea  leaves  are  passed  through  a  rotating  cylinder, 
ing  subjected  at  their  point  of  entiance  to  a  current  of 
;hly-heated  air.  The  leaves  are  moved  through  the 
linder  by  means  of  spirally-arranged  flanges,  which, 
sides  imparting  an  onward  movement  to  the  leaves,  also 
ck  up  and  drop  thorn  during  the  rotation. — W.  P.  S. 

'imentary  [  Yeast]  Extracts ;  Process  of  Preparing  ■ . 

E.  C.  L.  Kressel,  London.  U.S.Pat.  694,102,  Feb.  25, 
1902. 

JE  process  (see  Eng.  Pat.  15,885,  1895  (this  Journal, 
96,  608),  and  Ger.  Pat.  89,819,  1896")  consists  in  heating 
ishtd  yeast  in  a  closed  vessel  by  steam  to  a  temperature 
180°  to  200°  C.  After  about  30  minutes'  heating,  the 
oteid  matter  of  the  yeast  is  converted  into  soluble  peptones 
bich  are  filtered  off  and  evaporated. — W.  P.  S. 


(tf.)  -SANITATION;  WATEK  PURIFICATION. 

English  Patents. 

eed-  Water  for  Steam  Boilers ;  Process  and  Apparatus 
for    Purifying    the .      J.    B.    Lemaire-Destombcs, 

Tourcoing  (Nord),  France.     Eng.   Pat.  5653,  March   18, 

1901. 

HE  feed-water  is  admitted  into  the  purifying  vessel  above 
e  water  level,  and  a  mixture,  taken  from  the  boiler,  &f 
earn  and  water  containing  sodium  carbonate  is  simul- 
neously  admitted  below  the  water  level.  The  feed-water, 
lling  in  a  shower,  is  thus  heated  by  the  rising  steam 
;fore  meeting  water  charged  with  the  reagent,  and  is  then 
oroughly  agitated  therewith  by  the  steam,  and  having 
:po3ited  its  impurities  at  the  bottom  of  the  vessel,  the 
irified  water  is  taken  from  the  top  and  passes  to  the 
liler.— L.  A. 


Water   Softening   and   Liquid   Purifj/irtg  Apparatus . 

R.  Scott  and   W.   Paterson,  New   Wandsworth,   Surrey. 

Kug.  Fat.  7170,  April  4,  1901. 
Tilts  apparatus  works  on  the  continuous-flow  principle. 
The  water,  mixed  with  reaoent  solutions  in  suitable  pro- 
portions, enters  the  cylindrical  softening  and  settling  tank 
thiough  a  central,  vertical  pipe,  fitted  internally  with  baffles 
aixl  terminating  in  a  cone,  which,  at  its  outlet,  occupies 
just  half  the  area  of  the  tank.  Thus,  the  water  iu  flowing 
downwards  through  the  cone,  and  then  upwards  outside  the 
cone,  is  continually  spread  over  a  larger  area,  which 
decreases  the  rate  of  f3ow,  and  enables  the  precipitate  to 
settle  in  the  grooves  of  corrugated  sloping  plates  which 
are  fixed  in  the  upper  part  of  the  tank,  and  fall  to  the 
bottom,  whilst  the  nearly  clear  water  is  withdrawn  fiom  the 
top  through  an  annular  pipe,  perforated  with  holes.  A 
suitable  arrangement  of  floats  and  valves  automatically 
regulates  the  flow  of  water  and  reagent  solutions  in  proper 
proportions. — L.  A. 

Refuse    Matter  or  other  Material ;  Furnaces  and    Appa- 
ratus for  Burning .     H.   Heenan.     Eng.  Pat.  7041, 

1901.' 

See  under  11.,  page  460. 

United  States  PATENiS. 

Liquids ;  Apparatus  for    Vaporising :     W.    G.   Lyle 

and  J.  E.  Stewart,  New  Yoik.  U.S.  Pat.  694,.396, 
March  4,  1902. 
The  invention  relates  especially  to  a  means  of  automa- 
tically niaintaining  the  humidity  of  the  air  in  a  room 
con.stant,  and  consists  of  a  closed  vessel  containing  the 
liquid  (water)  to  be  vaporised  and  a  movable  wick,  which 
carries  the  water  to  a  sponge  to  feed  the  main  wick  for 
vapoiisation.  The  movable  wick  is  controlled  by  a 
hydrometer  and  is  lifted  from  the  sponge  by  electrical 
means  when  the  humidity  of  the  air  reaches  the  maximum 

I   allowed,     and    Is    lowered    again    when    the    hydrcuneter 

j   indicates  a  minimum. — J.  W.  H. 

Purifying  Liquids    (Water^    by   Electrolysis;    Electrode 
for .     W.  R.  Chipman.     U.S.  Pat.  694,93:!,  1902. 

See  under  XI.  A.,  page  485. 

XIX.-PAPEE,  PASTEBOAED,  Etc. 

Wood- Pulp  ;  Determination  of  Moisture  in  ——. 
C.  Hofmaii. 

See  under  XXIIl.,  page  £02. 

Manure ;   Utilisation  of  Waste  Liquors  from  Sulphite 
Cellulose  Manufacture  as .     T.  Knoscl. 

See  under  XV.,  page  489. 

English  Patents. 

Paper  Pulp  and  like  Material ;  Apparatus  for  Strainim/ 

.        J.    White,     Edinburgh.        Eng.    Pat.    24,381, 

Nov.  30,  1901. 
The  form  of  pulp  strainer  claimed  is  characteiised  by  a 
plurality  of  strainer  drums  or  elongated  tubular  vessels 
secured,  within  a  vat  or  trough,  to  and  alongside  a  central 
rocking  shaft,  with  their  axes  parallel  to  the  axis  of  the 
shaft.  When  two  drums  or  flattened  tubular  vessels  are 
used,  they  are  secured  one  to  either  side  of  tlie  shaft,  the 
shells  of  the  drums  being  composed  of  strainer  plates  and 
their  ends  beiug  connected  by  flexible  tubes  to  a  delivery 
box  beyond  the  vat. — J.  F.  B. 

Paper,   Card-Board  and   the    Like;    Method  and    Com- 
position for    Impregnating    .       J.    Back,    Vienna. 

Eng.  Pat.  7344,  April  9,  1901. 
The  inventor  claims  a  method  for  impregnating  paper, 
cardboard,  &c.,  for  the  purpose  of  increasing  its  stiffness, 
by  soaking  the  materials  with  a  composition  consisting  of 
a  mixture  of  caluium  hydrate,  dextrin,  meal,  or  starch 
and  water. — J.  F.  B. 
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Celluloid-like    Products;     Mamifacture    of    New . 

J.  Y.  Jolmson,  Loudon.  From  Deutsch.  Celluloidfahr., 
Plagwitz-Leipzi;;,  Germauy.  Eng.  Pat.  12,863,  June  24, 
1901. 
In  the  manufacture  of  products  resembling  celluloid,  the 
inventors  claim  to  substitute  for  the  whole  or  part  of  the 
camphor  usually  employed,  "  an  acidyl  pr.idurt  of  secondarj 
amines  containing  only  aromatic  radicles,  such  as  acetyl- 
diphenylamine,  formyl-diphenylamine,  acetyl-phenyltolyl- 
amine,  and  acetyl-phenylnaphthylamine  " — J.  F.  B. 

United  States  Patents. 

Wood-Pulp ;  Apparatus  for  Separating  Clean  from  Refuse 

Chips   in   the    Manufacture   of .      T.    P.    Burgess, 

Berlin,  New  Hampshire.  U.S.  Pat.  (;93,68+,  Fob.  18, 
1902. 
The  apparatus  claimed,  effects  the  sejjaration  of  refuse 
chips  of  bark  and  knots  from  the  clear  chips  suitable  for 
boiling  to  pulp.  Its  operation  depends  on  propellers 
which  gently  push  a  floating  layer  of  mixed  chips  in  a 
horizontal  plane  over  the  surface  of  a  liquid  and  at  the 
same  time  move  the  chips  about  relatively  to  each  other 
and  break  up  the  layer  in  all  directions.  In  this  way, 
the  heavier  refuse  chips  are  enabled  to  sink  to  the 
bottom,  since  their  tendency  to  float,  supported  by  the 
superior  hiioyatcy  of  the  clear  chips,  is  destroyed  by  the 
motion. — J.  F.  B. 

Pulp  and  Paper-making  Machine.     H.  Parker,  Bellows 
Falls,  Verm.     U.S.  Pat.  693,896.  Feb.  25,  1902. 

This  invention  refers  principally  to  a  special  form  of  doctor, 
adapted  for  removing  the  pulp  picked  up  on  the  making- 
cvlinder  of  a  cylindrical  paper  making  machine.  The 
apparatus  consists  of  a  stack,  connected  at  the  top  with  a 
suction  apparatus  and  at  the  bottom  with  a  stand-pipe, 
which  may  lead  to  another  part  of  the  machine.  A 
hollow  snout  of  substantially  the  same  width  as  the  roll 
has  an  orifice  along  the  edge  adjacent  to  the  roll ;  at  the 
rear  the  snout  is  preferably  reduced  to  an  ordinary 
cylindrical  pipe  extending  into  the  stack.  The  stand-pipe 
being  filled  with  suHicient  water  to  form  a  trap,  the  suction 
draws  the  wet  web  of  pulp  off  the  making-cylinder  and 
carries  it  into  the  snout,  whence  it  is  disch.arged  into  the 
stack  in  a  concentrated  f"rm  (see  also  this  J(mrnal,  1902, 
271).— J.  F.  B. 

Paper-making  Machine.     T.  H.  Savery,  Wilmington, 
Del.     U.S.  Fat.  694,427,  March  4,  1902. 

This  invention  relates  to  improvements  in  the  construction 
of  paper-making  machines  of  the  Fourdrinier  type.  In 
such  machines  the  making  wire  runs  round  the  couch  roll 
to  the  breast  roll  at  the  further  end  and  then  back  again 
underneath  to  the  couch  roll.  It  is  customary  to  drive  the 
couch  roll  and  u.se  the  making  wire  as  a  belt  to  drive  the 
breast  roll,  thus  involving  considerable  wear  and  tear  on 
the  wire  when  the  breast  roll  is  very  large  and  heavy.  The 
18  claims  of  this  specification  deal  with  means  for  driving 
both  the  couch  roll  and  breast  roll  independently  of  the 
making  wire,  and  for  compensating  the  gearing  of  the 
breast  roll,  so  that  any  inequalities  in  the  speed  of  the  two 
rolls  do  not  cause  any  friction  on  the  wire. — J.  F.  B. 

Paper- I'ttlp ;     Screen    Apparatus    for  .     D.   Sharpe, 

South  Hadley  Falls,  Mass.  U.S.  Pat.  694,678,  March  4, 
1902. 
Tub  claims  relate  to  improvements  in  screens  for  paper- 
pnlii,  providing  for  improved  means  for  operating  the 
diaphragm,  which  makes  the  suction  beneath  the  strainer 
bed  or  screen,  changing  the  length  of  the  working  play  or 
stroke  of  the  diaphragm,  and  varying  the  speed  of  its 
reciprocation. 

Improvements  are  also  claimed  in  the  construction  and 
arrangement  of  the  strainer  bed,  and  means  are  provided 
for  tiushing  the  dirt  off  the  surface  of  ihe  screen 
periodically  ;  an  arrangement  of  the  conduit  for  taking 
away  the  strained  pulp  is  also  described. — J.  F.  B. 


Paper-making  Machine.     J.  "W .  Moore  and  J.  A.  tTl^iteJ^I* 

Philadelphia.     U.S.  Pat.  694,772,  March  4,  190;;.  ^i 

The  improvements  claimed  in  this  specification  relate  to 
means  for  the  vertical  ad.iustment  of  the  free  end  of  the 
shake-frame  in  machines  of  the  Fourdrinier  type,  so  as  to 
work  it  at  different  angles.  The  improvements  are  espe- 
cially applicable  to  shake-frames  provided  with  flexible 
suspension  plates. — J.  F   B. 

Paper  ;    Machine  for  Making .     H.    Parker,  Bellows 

Falls,  Verm.  U.S.  Pat.  633,89.5,  Feb.  25,  1902. 
In  this  specification  the  eight  claims  relate  to  an  improved 
cylindrical  type  of  machine  for  making  paper  or  pulp  for 
future  use,  in  continuous  webs.  The  interior  of  the  making 
cylinder  is  divided  into  a  number  of  radial  eomparttnente 
the  dividing  walls  being  curred  instead  of  flat ;  means  are 
also  provided  for  exhausting  and  introducing  air  from  or 
into  the  cotnpirtments  at  diflerent  points  of  tl  e  revolution. 
The  removal  of  water  and  air,  and  the  introduction  of  air 
are  effected  by  means  of  three  independent  sections  of  the 
central  pipe. — .J.  F.  B.  \ 

Paper-niahing  Machine.     H.  Parker,  Bellows  Falls,  Verm. 

U.S.  Pat.  693, 89',  Feb.  25,  1902. 
)n  a  paper-making  machine  of  the  cylindrical  type,  the 
interior  of  the  making  cylinder  is  divided  radially  into  a 
number  of  longitudinal  compartments.  Against  the  end 
of  the  cylinder  a  stationary  plate  is  adjusted  and  pressed 
in  jiosition  by  springs,  so  as  to  cover  the  ends  of  any 
number  of  compartments,  preferably  four.  .\s  the  cjlioder 
emerges  with  the  pulp  picked  up  from  the  liquid,  the 
compartments  covered  by  the  plate  are  subjected  to  the 
action  of  a  suction  maintained  through  the  plate,  so  that  the 
removal  of  the  excess  of  moisture  is  materially  facilitated. 

—J.  F.  B. 

Wool-Paper ;  Manufacture  of .     H.  Zilles,  Mannheim, 

Germany.     U.S.  Pat.  693.941,  Feb.  25,  1902. 

The  claim  deals  with  the  manufacture  of  paper,  having 
rough  surfaces,  and  a  mottled,  woolly,  appearance,  by 
forming  a  pulp  of  fine  fibrous  material,  dyeing  relatively 
coarser  wood  fibres  with  a  free-running  colour,  contrasting 
with  the  colour  of  the  pulp,  then  mixing  these  dyed  coarse 
wood  fibres  with  the  pulp,  and  transferring  some  of  their 
colouring  matter  to  the  pulp,  and  finally  converting  the 
mixture  into  a  paper  with  the  coarser  fibres  projecting  from 
the  surfaces. — J.  F.  B. 

Rosin  Soap  for  Paper  Size.  H.  F.  Chappell,  Chicago. 
U.!^■.  Pat.  694  728,  March  4,  1902. 
The  inventor  claims  a  process  for  making  a  rosin  soap, 
containing  minimum  proportions  of  uncombined  rosiu  and 
soda  ash,  by  effecting  the  reaction  in  the  ordinary  way  and 
then  subjecting  the  product  to  a  heat  above  212°  F.,  such 
as  is  obtained  by  superheating  it  in  a  pan  on  an  open  fire 
short  of  scorching,  stirring  all  the  time,  the  resinate  being 
obtained  in  a  desiccated  state. — J.  F.  B. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES.  AND  EXTRACTS. 

Neodymiuni   and    Praseodymium ;    Acid    and    Basic  Sul- 
phates of  .      G.    Matiguon.      Comptes  Rend.,  134) 

[II],  657  — 660. 
By  dissolving  the  normal  sulphates  in  boiling  sulphuric 
acid,  crystals  are  obtained  on  cooling  of  M(S04H)3,  and  by 
heating  the  normal  sulphates  for  some  time  at  close  upon 
1000°  C,  residues  are  left  having  the  formula  (MO)jSO,. 
(M  =  either  Nd.  or  Pr.)  The  acid  sulphates  form  silky 
needles  acting  strongly  on  jiolarised  light,  very  deliquescent 
and  unstable.  The  basic  sulphates  are  insoluble  amorphoui 
powders,  rose  -  coloured  (neodymium)  and  pale  green 
(^praseodymium)  respectively. — J.  T.  D. 

Sodium  Phosphate ;  A  Neu' .     H.  Joulie.     Comptea 

Kend.,  134,  [10],  604— 606. 
ISy  adding  syrupy  phosphoric  acid  to  crystallised  sodiam 
phosphate  (when   the    temperature  falls  to  —  13°  C.)   till 


April  16, 1908.] 


JOURNAL  AND  PATENT  LITERATURE 


495 


36  mixture  is  neutral  to  litmus  and  then  concentrating 
ontinuously  at  45° — 511°  C,  oblique  prisms  are  deposited  of 
sesqui-sodium  phosphate  NajII-iPjOs.  The  salt  has  no 
ater  of  crystallisation,  is  not  deliquescent,  and  is  soluble  in 
■ater  in  almost  any  proportion.  From  the  therapeutic 
oint  of  view  it  presents  several  advantai;es  : — It  is  very 
iluble  in  water,  and  its  solutions,  even  when  concentrated, 
o  not  crystallise.  It  is  a  more  active  drug  than  the 
isodium  .salt.  Its  taste  is  not  disagreeable.  It  could 
e  employed  hypodermically  in  mucli  more  concentrated 
Dlutioii  than  the  disodium  salt. — J.  T.  D. 

hnzoyl  -  Acetyl    and    Diacetyt     Pfroj-ifles ;    Formation^ 

Decomposition,   and   Crernticidal  Action  of .      P.  C. 

Freer  and  F.  G.  Novy.     Amer.   Cliem.  J.,  1902,  27,  [^], 
161—192. 

.  jiiXTORE  of  bcnzaldehyde  and  refractionated  acetic 
iihydride  placed  in  a  freezing  mixture  and  subjected  to 
le  action  of  a  current  of  cooled  dry  air,  solidified  in  seven 
tiurs.  The  yield  of  benzylidene  diacetate  was  almost 
leoretical  ;  only  traces  of  benzoyl  acetyl  peroxide  and 
enzoic  acid  were  formed.  At  13° — 14°  C,  under  the 
irae  conditions,  the  mixture  remains  almost  unchanged, 
he  reaction  is  greatly  accelerated  by  the  presence  of 
ertain  metals ;  with  iron  at  the  ordinary  temperature, 
is  complete  in  a  few  minutes.  If  the  acetic  anhy- 
ride  is  previously  freed  from  acetic  acid  by  standing  over 
jdium,  benzylidi-ne  diacetate  is  not  formed  in  appreciable 
uantity  until  after  the  lapse  of  36  hours,  even  in  the 
resenue  of  iron.     The  authors  conclude  that  the  reaction 

one  of  simple  addition,  the  catalysers  effecting  the  rate 
f  change  of  the  aldehyde  from  the  keto  to  the  enol  form. 

In  examining  the  influence  of  surface  on  the  oxidation 
f  mixtures  of  beuzaldehyde  and  acetic  anhydride,  it  is 
ecessary  to  use  anhydride  free  from  acid,  in  order  to  avoid 
scessive  formation  of  benzylidene  diacetate.  The  amount 
E  benzoyl  acetyl  peroxide  produced,  is  determined  by 
leasuring  the  gas  evolved  on  heating.  The  following 
quatioa  empirically  represents  the  decomposition : — 
CjHsO^  =  .3CU3  +  CH^  +  CnH,.,0.j.  The  residue  is  of 
jmplex  composition ;  it  contains  high-boiling  hydrocar- 
ODs  and  (probably)  phenyl  benzoate.  A  current  of 
loroughly  dried  air  was  slowly  passed  through  a  mixture 
f  equal  parts  of  bcnzaldehyde  and  acetic  anhydride,  both 
ry,  containing  strips  of  pure  metal.  The  amount  of 
eroxide  obtained  was  much  increased  by  magnesium  and 
on ;  with  tin,  platinum,  and  filter  paper  there  was  a 
nailer  increase.  An  experiment,  conducted  with  special 
recautions  to  exclude  moisture,  showed  that  the  presence 
f  water  is  not  essential  to  the  formation  of  the  peroxide, 
'he  oxidation  is  most  simply  assumed  to  result  from  the 
Idition  of  oxygen  to  the  enol  form  of  bcnzaldehyde, 
reducing  benzoperacid,  which  then  reacts  with  acetic 
uhydride  to  give  benzoyl  acetyl  peroxide. 

The  beet  method  for  producing  the  peroxide  in   quantity 

as  follows  : — Strips  of  filter  paper  or  muslin,  hung  in  a 
rge  covered  glass  jar,  are  saturated  with  a  mixture  of 
jual  parts  of  bcnzaldehyde  and  acetic  anhydride.  The 
rips  must  not  be  crowded,  or  they  may  char,  or  even  take 
re.  A  current  of  dry  air  is  passed  through  until  the 
lour  of  aldehyde  has  disappeared,  the   paper  or  muslin 

extracted  by  low  boiling  petroleum  spirit,  the  solution 
ashed  with  a  little  soda  solution  until  the  washings  just 
ecome  alkaline  (very  little  benzoic  acid  is  produced,  hence 
ttle  benzoyl  acetyl  oxide  was  formed),  the  ether  solution 
JDcentrated  on  a  bath  of  lukewarm  water  and  placed  in 

freezing  mixture.  An  explosion  may  result,  if  the 
■mperature  of  the  bath  exceeds  8(1°  C.  The  crystals  of 
jrnxide  are  separated  and  recrystallised  from  the  same 
ilvent;  the  mother  liquor  yields  a  further  quantitj'.  The 
ield  often  reached  68  per  cent,  of  the  theoretical.  When 
ure,  the  peroxide  is  perfectly  stable  ;  in  the  presence  of 
loisture,  traces  of  alcohol,  ether,  and  acids,  it  gradually 
I'composes,  becomes  liquid,  and  deposits  crystals  of 
ibenzoyl  peroxide.  The  pure  peroxide  melts  at  40°^ — 41° 
It  is  odourless  and  is  not  an  oxidising  agent :  in 
thereal  solution,  it  does  not  oxidise  aniline  until  acetanilide 
nd  benzoperacid  are  formed,  the  latter  then  gives 
loxybenzene  and  benzoic  acid.      When   benzoyl  acetyl 


peroxide  is  hydrolysert  by  water,  benzoyl  peroxide  is 
deposited  and  a  solution  is  left  containing  acetic  and 
benzoic  acids,  some  benzoperacid,  but  chiefly  acetoperacid. 
The  solubility  of  benzoyl  acetyl  peroxide  in  water  at  25°  C. 
is  0-639  grm.  per  litre,  which  is  equivalent  to  0-0568  grm. 
of  active  oxygen  per  litre. 

Acetyl  peroxide  is  best  prepared  by  covering  commercial 
barium  dioxide  with  water,  cooling  in  a  freezing  mixture, 
and  then  adding  acetic  anhydride  and  dilute  hydrochloric 
acid  in  small  quantities  alternately.  The  liquid  must  not 
be  allowed  to  become  alkaline;  it  is  finally  aciditied  with 
hydrochloric  acid  and  the  separated  crystals  of  acetyl 
peroxide  dried  and  recrystallised  from  petroleum  spirit. 
On  standing  with  water,  acetyl  peroxide,  unlike  benzoyl 
acetyl  peroxide,  gradually  gives  off  oxygen. 

Benzoyl  peroxide  is  soluble  with  difficulty,  is  not 
hydrolysed,  has  no  oxidising  action,  and  is  without  effect 
on  hacteria.  Hydrogen  peroxide  is  known  to  have  some 
germicidal  action.  Acetyl  peroxide  and  benzoyl-acetyl 
peroxide  produce  on  hydrolysis,  acetoperacid  and  benzo- 
peracid respectively ;  these  peracids  are  extremely  ai^tive, 
both  chemically  and  germicidally,  their  solutions  contain- 
ing only  0-01,  or  even  0-005  per  cent,  of  active  oxygen, 
destroy  all  known  disease-producitig  bacteria  within  a 
minute,  includiug  the  spores  of  such  resistant  forms  as 
the  potato  bacillus.  A  hydrogen  peroxide  solution 
containing  0-05  per  cent,  of  active  oxygen  was  without 
action  on  many  bacteria,  even  in  60  minutes,  whilst  a 
5  per  cent,  solution  of  phenol  failed  to  destroy  the  spores. 

—A.  C.  VV. 
Nitro-  and  Amino- Acetophenone  {Hi/piioiie").  K.  Camps. 
Archiv,  1902,  240,  [1],  1—18. 
The  author  confirms  the  statement  of  A.  Emmerling  and 
C.  Engler  that  on  nitrating  acetopliecone,  the  amount  of 
m-nitro  com|)ouiid  produced  decreases  as  the  temperature 
of  nitration  increases.  In  a  series  of  experiments  carried 
out  between  -  1.5°  and  +  35°  C,  with  200  grms.  of  aceto- 
phenone  in  four  50  grm.  portions,  it  was  found  that  the 
yield  of  o-nitroacetophenone  only  varied  within  narrow 
limits  (116  grms  at  —  15°  C,  114  grms.  at  35°  C),  but 
the  yield  of  the  m  compoimd  is  highest  at  —  15°  C. 
(152  grms.)  and  attains  a  minimum  at  35°  C.  (76  grms.). 
At  temperatures  between  +  15°  and  +  35°  C.,  nitrous 
gases  are  produced,  and  these  act  on  the  m-nitroaceto- 
phenone  with  formation  of  ?n-nitrobenzo}  Iformoxime 
()n-uitroisonitrosoacetophenone). 

Nitration  of  Acetophenone. — 50  grms.  of  acetophenone 
were  slowly  added,  with  constant  stirring,  to  500  grms.  of 
fuming  nitric  acid  (sp.  gr.  1*51)  cooled  to  —  10°  C,  the 
temperature  at  no  time  being  allowed  to  rise  above  —  8°  C. 
After  standing  for  15  minutes,  the  liquid  was  poured  !n  a 
thin  stream,  into  four  litres  of  ice-cold  water,  when  the  m- 
nitro-acetophenone  separated  as  a  floeculent,  plastic  mass. 
The  acid  mother  liquor  was  immediately  rendered  alkaline 
by  the  addition  of  sodium  carbonate,  first  in  the  solid  form 
and  then  in  solution,  and  was  then  exhausted  with  ether. 
From  the  ethereal  extract,  a  reddish-yellow  oil  was 
obtained^  consisting  mainly  of  o-nitroacetophenoue.  The 
plastic  mass  was  freed  from  the  oily  o-compound,  and  both 
the  latter  and  the  crude  7n-derivative  purified  by  treatment 
with  sodium  carbonate  and  extraction  with  ether.  200  grms. 
of  acetophenone  yielded  118  grms.  of  o-nitroacetophenoue 
(85  grms.  of  which  were  isolated  from  the  acid  mother 
liquor)  and  147  grms.  of  m-nitroacetophenone. 

m-Nitrobenzoytformoxime. — This  is  formed  in  greatest 
quantity  at  temperatures  between  30°  and  35°  C.  It  can 
be  easily  separated  from  0-  and  ik-  nitroacetophenone  by 
treatment  with  ether,  in  which  it  is  only  slightly  soluble. 
From  benzene  it  separates  in  aggregates  of  needles  melting 
at  152°  C,  and  exploding  when  heated  above  this  point. 
It  is  only  slightly  soluble  in  alcohol,  more  readily  in  hot 
glacial  acetic  acid. 

m-Aminoacrtophenone.  —  The  jre-nitroacetophenone  was 
reduced  with  tin  and  hydrochloric  acid,  60  grms.  thereof 
yielding  45  grms.  of  7«-aminoacetophenone.  The  base 
melts  at  96 -.5°  C,  distils  without  decomposition  at 
289°—  290°  C,  and  is  only  very  slightly  volatile  with 
steam,  a  property  which  is  of  importance  for  its  separation 
from  the  o-aminoacetophenone. 
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o-Aminoacetophenone. — o-nitroacetophenone  was  reduced 
as  above,  and  the  alkaline  solution  (treatment  with  caustic 
soda)  distilled.  The  distillate  (oil  and  water)  was  treated 
with  ether,  and  the  ethereal  extract  dried  and  evaporated. 
The  base  so  obtained  forms  8n  oil  boiling  at  250' — 252°  C. 
under  atmospheric  pressure,  and  at  135°  C.  at  17  mm. 
o-aminoacetophenone  possesses  a  peculiar  odour,  which  in 
a  diluted  condition  is  very  persistent  and  resembles  that  of 
jasmine  flowers. 

From  200  grms.  of  acetophenoue,  by  the  methods 
described,  there  were  obtained,  on  the  average,  145  grms. 
of  7«-nitroacetopheuone  and  120  grms.  of  o-nitroaceto- 
phenone  (90  per  cent,  purity),  and  from  the  latter 
75 — 80  grms.  of  o-aminoacetophenone. — A.  S. 

Mentha  Putegium;  Proximate  Analysis  of  Essence  of . 

L.  Tetr'y.     Bull.  Soc.  (^him.  27,  [6],  186—19.3. 

The  essence,  fractionated  under  a  pressure  of  20  mm., 
yielded  a  considerable  fraction  passing  below  105°  C  a 
small  portion  between  105°  and  110°,  the  main  portion  (or 
crude  pulegone)  at  110° — il2°,  and  practically  none  boiling 
above  this  temperature. 

In  the  crude  pulegone,  the  presence  of  menthol  was 
demonstrated,  both  by  converting  it  into  menthyl  benzoate, 
which  was  separated  and  identified,  and  by  converting  the 
ketones  into  oximes  and  distilling,  when  the  portion  coming 
over  between  110°  and  120°  was  shown  to  be  menthol,  both 
by  conversion  into  menthylphenylurethane,  and  by  re-frac- 
tionating and  crystallising  the  pure  menthol.  In  the 
fractionation  of  the  oximes,  a  portion  coming  over  at  about 
50°  was  found  to  be  acetoxime ;  and  as  a  later  portion  of 
the  distillate  gave  figures  indicating  a  mixture  of  the  oxime 
of  pulegone  with  that  of  a  ketone  of  lower  molecular  weight, 
probably  /3-methylcyclohexanone,  the  author  assumes  that 
in  presence  of  excess  of  hydroxylamiue,  Beckner  and 
Pleissman's  "  abnormal  "  oxime — 

CH, .  CsHsO .  C(NHOH).  (CHs)o 

is  first  formed,  then  forms  an  oxime — 

CH3.CeH8(NOH) .  C(NHOH) .  (CH3)2, 

which  breaks  up  into  /3-methylcyclohexanoxime  — 

CH3.C6Hs.(NOH),  and  acetoxime  C(N0H).(CH3)j. 

Probably  the  "crude   pulegone,"  in  addition  to  pulegone 
and  menthol  (the  latter  estimated  at  10  per  cent.)  contains 
.  small  amounts  of  a  or  ;8-i8opulegone. 

From  the  portion  of  the  essence  boiling  below  10.5°  C. 
the  author  isolated  menthone,  identified  by  the  properties  of 
its  semicarbazone.  This  portion  was  also  found  to  contain 
a  mixture  of  terpenes,  which,  however,  the  author  was  not 
able  to  isolate  and  identify. — J.  T.  D. 

Lactic  Fermentation  ;  Study  of  the by  Observation  of 

Electrical   Resistance.     Lesage  and  Dongier.     Coraptes 
Kend.,  134,  [10],  612—614. 

Determinations  of  the  specific  resistance  of  a  large 
number  of  samples  of  milk  taken  at  random  in  the 
"  Cremeries  "  of  Paris  (using  Ostwald's  apparatus  and 
Kohlrausch's  method)  gave  values  lying  between  230  and 
275  ohms.  (temp.  16°'7  C.)  A  number  of  milks  of  known 
origin  gave  values  between  235  and  265  ohms.,  while  daily 
observation,  for  four  months,  of  the  milk  of  a  single  cow, 
gave  values  between  245  and  265  ohms.  The  resistance 
of  all  these  samples  of  milk  gradually  lessened  on  keeping, 
and  coagulation  set  in  in  all  of  them  when  the  specific 
resistance  had  fallen  to  18.5 — 175  ohms.  After  coagulation 
the  resistance  is  sensibly  constant  for  a  month,  if  the  milk 
is  kept  in  clo.sed  bottles,  but  falls,  though  slowly  and  at 
a  decreasing  rate  (to  156  ohms  in  a  fortnight)  if  the  milk 
be  in  open  vessels.  If  the  casein  be  filtered  oflf,  however, 
the  resistance  of  the  buttermilk  falls  further  (in  closed 
bottles  to  141,  in  open  vessels  to  93  ohms,  after  six  days). 
The  measurement  of  the  specific  resistance  thus  affords 
valuable  information  as  to  the  progress  of  the  fermentation. 
Addition  of  water  to  the  fresh  milk  raises  the  resistance ; 
with  10  per  cent,  addition,  the  increase  is  15 — 20,  with 
30  per  cent.  65  to  70,  with  50  per  cent.  73  to  100  ohms. 

—J.  T.  D. 


Alkaloids  ;    The    Lactates  of  certain    ...     Ssergejew 

Chem.-Zeit.  Rep.,  1902,  70. 

The  lactates  of  quinine,  berberine,  narcelne,  and  codeine 
are  crystalline  ;  chelidonine  and  cinchonine  lactates  could 
not  be  obtained  in  the  crystalline  form.  Berberine  lactate 
is  soluble  in  330  parts  of  water  at  17°  C,  and  in  143  parts 
of  96  per  cent,  alcohol  at  17°  C;  it  melts  at  187'— 188°  C. 
with  decomposition.  Quinine  lactate  melts  at  100°  C;  it 
appears  to  contain  water  of  crystallisation. — A.  C.  W. 

Corydalis  Alkaloids.     3.  Gadamer.  Arehiv  d.  Pharm  240 
[2],  81-113.  ' 

In  continuation  of  a  previously  published  communication 
the  author  describes  as  comprising  the  corycavine  group 
the  two  alkaloids,  corycavine  and  corycavamine.  This 
grouping  has  been  determined  more  from  negative  than 
from  positive  reactions.  Xeither  alkaloid  contains  methoxyl 
or  hydroxyl  groups,  and  both  react  when  treated  with 
alcoholic  iodine  solution.  The  author  considers  that  there 
are  points  of  relationship  between  corycavine  CasHj^NO., 
corycavamine  C.jiHoiNC)^,  protopiue  CjqHijNOs,  and,  [w 
haps,  chelidonine  CojHigNUj.HjO.  ; 

Corycavine. — By  repeated  re-crystallisation  from  alcohol, 
corycavine  is  obtained  in  colourless  rhombic  tables  of  the 
m.p.  215° — 21{i°  C,  which  do  not  contain  any  water  of 
crystallisation.  Wagner  and  Ziegenbein  have  previously 
found  the  formula  to  be  C23H33NOJ  and  not  C23H23NOS,  u 
stated  by  Freund  and  Josephi. 

Corycavamine  was  isolated  from  the  amorphous  baric 
residues  from  which  all  the  crystalline  bodies  had  been 
removed  either  as  free  bases  or  hydrochlorides,  by  means 
of  its  eulpbocyanide  compound,  which  is  very  insoluble, 
especially  in  the  presence  of  excess  of  ammonium  sulpho- 
cyanide.  To  obtain  the  pure  base  it  is  converted  into  the 
nitrate,  which  is  then  re-crystallised.  The  base  is  liberated 
from  the  crystals  by  ammonia,  and  twice  crystallised  from 
ether,  when  it  is  obtained  in  rhombic  columns  of  m.  pt.  148° 
— 149°  C.  Analysis  of  the  crystals  gave  figures  agreeing 
well  with  the  formula  CjiH^iNOi.  The  alkaloid  is  dextro- 
rotatory, [o]-|J  =  +  166-6°.  The  salts  of  corycavamine, 
with  the  exception  of  the  sulphate,  are  easily  crystallisable. 
The  hydrochloride,  CniHjiNOsHCl,  and  hydrobromide, 
CjiHjiNOjHBr  form  fine  needles  ;  the  hydriodide, 
CoiHjjNOijHI,  bulky,  light  yellow  needles.  The" sulphate, 
(C3,H2,NOj)2H.,SO,  +  6H.p,  forms  rosettes  of  needles, 
the  nitrate,  C2,H2,N05HN03,  long  glittering  needles.  The 
gold  and  platinum  double  salts  were  prepared  by  direct 
precipitation  and  cannot  be  crystallised.  The  gold  salt, 
CoiHjiNOjH.AuClj,  is  a  whitish  yellow  powder.  The 
platinum  salt,  CiiHjiNOsHjPtClj,  is  an  amorphous  powder. 

Corycavamine,  heated  with  alcoholic  iodine,  adds  4  atoms 
of  iodine. 

On  reduction  of  this  body  by  zinc  and  sulphuric  acid, 
instead  of  the  expected  hydro-corydaline  iodide,  there  wa* 
obtained  a  body  melting  at  200°  C,  which  probably  is 
identical  with  z- corycavamine. 

Iso~corycavamiite.  —  By  heating  corycavamine  with 
acetic  anhydride  and  sodium  acetate  on  the  water  bath, 
diluting  with  water  and  saturating  with  NaHCO,,  a  body 
was  obtained,  which,  crystallised  from  ether,  had  the  m.  pt. 
216° — 217°  C,  and  was  identified  as  iso-corycavamine.  Thi.< 
substiince,  however,  may  be  easily  prepared  by  simply  heating 
corycavamine  to  180°  C.  for  a  few  minutes,  and  recrystal- 
lising  the  product  from  alcohol.  Analysis  of  the  crystals 
gave  figures  showing  CjilljiNOj  to  be  the  formula,  and  it 
is  probably  a  racomic  combination,  i  -  Corycavamiiif 
resembles  cryptopine,  C31H23NO5,  and  as  the  forcnulee  diffet 
by  only  two  H  atoms,  it  was  thought  that  they  might  be 
identical,  but  further  investigation,  however,  showed  that 
this  was  not  so. 

Bulbocapninc  Group. — In  this  group  arc  the  three 
alkaloids,  bulbocapuine,  corytuberine,  and  the  hitherto 
unknown  corydiiie. 

Bulhocapniiie,  CigHigNOj.  —  Ziegenbein  has  previously 
showed  that  this  alkaloid  contains  three  hydroxyl  groups 
and    one    methoxy    group.       He    has   tried   to    obtain    a 
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thylated  bulbocapnine  by  the  action  of  CHjI  in  alkaline 
ation,  but  only  succeeded  in  obtaining  bulbocapnine- 
thyl-iodide.  Gadamer  and  Ziegenbein  have  also  failed  to 
ain  for  the  purpose  of  oxidation,  tri-raethylated  bulbo- 
nine  by  the  action  of  sodium  methylate  on  tri- 
tyl  bulbocapnine.  By  oxidation  of  tri-acetyl  bulbocap- 
e  a  small  quantity  of  an  acid  was  obtained,  insufBcient 
examination. 

Jori/dme. — This  alkaloid  constitutes  the  principal  part  of 
amorphous  alkaloid  of  Merck.  Solutions  of  corydine 
verv  easily  oxidised,  and  to  prepare  the  pure  base,  the 
e  hydrochloride  must  first  be  obtained.  From  this 
vdine  may  be  obtained  by  liberation  wth  ammonia,  ami 
eated  recrystallisation  of  the  base  from  anhydrous  ether, 
n  which  it  separat-s  in  crystals  melting  at  129' — 130°  C. 
s  purification  is  attended  with  ^reat  loss.  Corydine 
stallises  from  alcohol  in  shining  silky  needles  melting 
103° — 103'  C,  which  contain  water  or  alcohol  of 
5tallisation.  The  composition  has  not  yet  been  exactly 
jrmined  ;  analysis  of  the  base  and  several  salts  give  the 
uula  I'jiHjiNOj,  while  the  analysis  of  the  nitrate  gives 
a^jNOj,  the  latter  being  considered  more  correct  on 
ount  of  its  analogy  to  that  of  bulbocapnine.  The  base 
tains  one  hydroxy!  and  three  methoxyl  groups,  and,  since 
boeapnine  contains  one  methoxyl  and  three  hydroxy! 
ups  the  formulae  may  be  expressed  thus  : — 


C19H13N 


/ 


OCH, 


\0H 


(OCHj), 


^(0H)3 
Bulbocapnine.  Corydine. 

loth    alkaloids    are    dextro  -  rotatory.       Bulbocapnine 

„=+  237-1°;  corydine  [a]  ™  =   +  204-35°. 

'he  salts  of  corydine  are,  as  far  as  examined,  free  from 

er  of  crystallisation,  and   are  easily  crystallisable.     The 

rochloride   occurs   in   brilliant   detached    crystals,    the 

ate  in  fine  needles. 

hryluberhie. — This   alkaloid  was  discovered  by  Dobbie 

Lauder  by  extracting  Schnchardt's  crude  corydaline  with 
er.     Corytuberine   is  insoluble  in  chloroform,  benzene, 

ether,  but  is  soluble  in  water. 

'hey  assigned  the  formula  C^HjsNO,  to  it.  Wagner 
aiders  the  formula  C'lgH^jNO^  +  5H3O  more  accurate, 
ytuberine  crystallises  in  white  glittering  laminae,  melting 
;40°  C,  with  slight  decomposition ;  it  is  dextro-rotatory 
„=  282-65°.  It  is  a  feeble  base.  The  hydrochloride, 
^23^04^01,  occurs  in  colourless  crystals  ;  the  hydro- 
mide,  C,9B.^3N04HBr,  in  colourless  crystals  ;  the  sui- 
te, (Ci,H23XOj").,H.,SOj  +  4H.,0,  in  small  colourless 
itals;  the  platino-chloride,  (C,9U23N04HCl)5PtCl4  -t- 
,0,  is  easily  reducible  and  cannot  be  crj  staflised  ;  it 
I  light  yellow  micro-crystalline  powder.  Dobbie  and 
ider  have  stated  that  the  alkaloid  contains  two  methoxyl 
aps,  which  the  author  confirms.  On  acetylation  and 
sequent  crystallisation  from  alcohol,  greyish  crystals  were 
lined,  m.  pt.  72'  C.  Analysis  of  these  indicated  the 
nula  CigHjiNOiCCjHaOj)^  -H  CjHjO.  The  base  therefore 
tains  two  hydroxyl  groups  as  well  as  two  methoxyl 
ips,  and  its  relationship  to  bulbocapnine  may  be  shown 
he  following  formnlie  : — 

(0H)3  /  (0H)3 

^  (OCH3), 

Corytuberine. 


C„Hi3N 


-  OCH3 
Balbocapnine. 


-ttempts  were  made  to  methylate  the  base  and  to  oxidise 
product  by  means  of  silver  oxide  and  silver  carbonate, 
withoul  definite  result. — J.  O.  B. 

.3- Dihi/dro.ri/chromone.     V.  Kostanecki  and  J.  C.  de 

Ruijter  de  Wildt      Ber.,  35,  [4],  861—866. 
iLic  ether  condenses  with   phloracetophenone  dimethyl- 
;r  in   the   presence    of    metallic  sodium    to    form   the 
/leater  of  i-6  diaiethoxy-2-hyclroxybenzni/lpyruvic  acid — 


CH3O  /\/ 

I        I 


OH 


pg^/  \  CO .  CHj .  CO .  COOC^Hj 


m.  pt.  149°  C,  which  may  be  converted  into  l.S-di- 
metho.rychromone-$-carboxylic  acid,  m.  pt.  244-5°  C,  by 
means  of  alobol  and  hydrochloric  acid.  1 . 3-dimetho.ry- 
chromone — 

O 
CH.,0  /\  /\  CH 

\/\/  CH 
CH3O      CO 

m.  pt.  131° — 13-2°  C.  is  formed  by  heating  the  latter  substance 
above  its  melting  point.  The  methyl  groups  are  removed  by 
boilinff  with  hydriodic  acid  (sp.gr.  1-9)  and  I  .Z-dihydroxy- 
chromone,  m.  pt.  273°  C,  is  thus  obtained.  1 .3-Dimethoxy- 
chromone  is  not  identical  with  limettin,  a  substance 
obtained  by  Tilden  and  Beck  from  the  essential  oil  of 
Citrus-limetta.  The  view  of  Tilden  that  limettin  is 
probably  1.3-dimethoxycuraarin  thereby  receives  confir- 
mation.— H.  L. 

Lactic  Acid  ;   Two  New  Micrococci  capable  of  forming 
.     Hashimoto. 

See  under  XXIV.,  page  506. 

United  States  Patent. 

Iodine  Preparations ;  Manufacturing  >.     M.  Cohn, 

Berlin.     U.S.  Pat.  694,945,  March  11,  1902. 

An  antiseptic  compound  of  iodine,  intended  as  a  substitute 
for  iodoform,  is  prepared  by  dissolving  100  parts  of  gelatin 
and  3  parts  of  pofcissium  iodide  in  1,000  part?  of  waier, 
then  adding  1  j  parts  of  iodine,  as  vapour  or  otherwise,  and 
lastly  about  1  per  cent,  of  a  hardening  or  solidifying  .agent, 
such  as  chrome  alum.  The  mixture  is  dried  on  threads  and 
powdered.  The  compound  is  described  as  odourless,  but 
when  applied  in  surgery,  under  the  action  of  moisture, 
iodine  is  set  free,  and  acts  as  iodoform  under  like  con- 
ditions. Instead  of  pure  water,  a  decoction  of  chamomile  or 
lavender  may  be  used  in  ihe  preparation,  and  the  proportions 
of  the  constituents  may  be  varied. — E.  S. 


XXI.-PHOTOGRAPHY. 

English  Patent. 

Photographic  Plates  and  Films ;  Devices  /or  Testing . 

E.  S.  Shepherd  and  C.  Jones,  London.     Eng.  Pat.  5356, 

March  13,  1901. 
The  device  employed  is  essentially  a  combination  of  four 
different  teeters,  and  comprises,  (1)  a  set  of  25  sections  of 
increasing  opacity,  as  in  the  usual  Chapman  Jones  appa- 
ratus ;  (2)  a  series  of  (say)  four  coloured  patches  and  a 
strip  of  grey,  all  five  having  approximately  the  .same 
luminosity,  as  in  the  Abney  colour  sensiiometer ;  (3)  a 
series  of  four  pure  coloured  patches  of  such  absorptions  that 
they  divide  the  spectrum  into  an  equal  number  of  separate 
portions ;  and  (4)  a  combination  of  a  line  design  with  a 
superposed  half-tone  negative.  Of  the  four  pure  coloured 
patches,  one  transmits  all  light  that  ordiuary  plates  are 
usually  sensitive  to,  viz.,  ultra-violet,  violet,  and  blue  as 
far  as  the  Frauenhofer  lines  E  or  6 ;  the  second  transmits 
the  same  p/tM  the  green  that  isocbromatic  plates  respond 
to  ;  the  third  passes  only  the  red  that  some  orthochromatic 
plates  reproduce  ;  and  the  last  transmits  only  the  red  beyond 
line  C.-F.  H.  L. 

United  States  Patent. 

Photographic  Flash-Light  Lamp.     J.  L.  Zweck,  Chicago, 
U.S.A.     U.S.  Pat.  690,508,  Jan.  7,  1902. 

A  METAL  tube  open  at  one  end  and  closed  at  the  other, 
with  a  hemispherical  cap  in  which  a  slit  is  cut,  telescopes 
into  another  tube  bearing  a  lateral  tube  near  its  base,  the 
whole  fastening  into  a  conical  stand.  Round  the  outer  tube, 
near  the  point  where  the  slit  of  the  inner  tube  is,  there  is 
arranged  a  circular  open  chamber  filled  with  absorbent 
material  moistened  with  alcohol.  The  inner  tube  is  loaded 
with  the  necessary  quantity  of  the  flash-light  powder,  and  a 
current  of  air  is  driven  through  the  side  tube  by  means  of  a 
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rnbber  ball.  The  magnesium  escapes  into  the  alcohol 
flame,  catches  fire,  and,  owing  to  the  slit-shaped  orifice, 
forms  a  wide  thin  sheet  of  flame,  which  prevents  the 
pictures  being  so  "  hard  "  as  when  taken  by  the  aid  of  a 
smaller  source  of  light. — F.  H.  L. 

XXII.-EXPLOSrVES,  MATCHES,  Etc. 

English  Patent. 
Matches,  of  every    Description,  ignitabk  on  any  Surface. 
A    New    Process  for    Manufacturing    Non-Poisonous 

Mixtures  for .    A.  Purpotti  and  L.  Purgotti,  Perugia. 

Eug.  Pat.' 1074,  Jan.  15,  1902. 
The  composition  of  the  dipping  paste  is  given  as  : — Special 
amorphous  phosphorus  (r)0  parts),  zinc  oxide  (120  parts), 
sulphur  (30  parts',  pulverised  glass  (120  parts),  potassium 
chlorate  (40  parts),  gelatin  (40  parts),  ghie  (10  parts), 
water  (250  parts).  The  special  amorphous  phosphorus  is 
prepared  by  dissolving  sulphate  of  copper  (1  kilo.)  in  water 
(2-5  litres),  and  boiling  phosphorus  (1  kilo.)  in  this 
solution  for  two  hours.  A  "  phosphuret  powder  "  is  thus 
obtained  non-hygroscopic  and  non-poisonous. — G.  W.  McD. 

United  States  Patents. 

Gunpowder.     F.  W.  Jones,  Barwick,  England.     U.S. 
Pats.  693,547  and  693,548,  Feb.  18,  1902. 

Sbb  Ene.  Pat.  IS.S.'iS,  1898  ;  this  Journal,  189»,  S58. 

— G.  W.  McD. 

Powder-granulating    Machine.     M.  P.  Wilkins  and   H.  C. 

Aspinwall,    New'  Jersey,    U.S.A.      U.S.    Pat.    695.129, 

March  11,  1902. 
The  claim  is  for  a  powder-granulating  machine  with  a 
cutting-wheel  having  its  knives  set  transversely,  a  pair  of 
discs,  spaced  apart,  with  transverse  knives,  guides  for 
directing  rods  or  cords  to  the  knives  and  feeding  rollers. 
Drawings  are  given. — G.  W.  McD. 


XXIII.-ANALTTICAL  CHEMISTET. 

APPARATUS,  Sfc. 

Ice  Mill;  An .     C  Schwalbe.     Chem.  Centr.,  1902, 

1,  [9],  509. 
In  preparing  freezing  mixtures  and  in  cooling  liquids,  such 
as  diazo   solution,  it  is   advantageous   to  use   ice  in  a  fine 


state  of  division.  By  means  of  the  mill  shown  in  the 
accompanying  diagram,  it  is  possible  to  rapidly  convert  ic« 
into  the  form  of  powder.  The  pieces  of  ice  are  fed  into 
the  top  chamber  and  are  pressed  against  the  perforated 
drum  by  means  of  a  wooden  stamp.  The  edges  of  the 
perforations  are  bent  upwards,  so  that  on  rotating  the 
drum,  thin  layers  of  ice  are  shaved  off,  and  fall  into 
the  interior  of  the  drum  in  the  form  of  powder.  Xha 
scraper,  a,  causes  the  ice  powder  to  fall  into  the  receiver- 
c,  from  which  any  desired  quantity  can  be  removed  by  tli( 
movable  plate,  b.  The  drum  is  made  of  thin  iron  plate, 
and  becomes  cooled  through  almost  instantaneously,  sg 
that  the  ice  powder  is  obtaiued  in  a  dry  condition.  It  is 
stated  that  1  kilo,  of  ice  can  be  easily  reduced  to  powderi 
in  5 — 7  minutes.  The  mill  can  easily  be  taken  to  piccei 
for  cleaning  and  drying. — A.  S. 


Kipp's  Apparatus  ;  Modification  of 

Cuem.-Zeit.,  1902,  26,  [21],  229- 


C.  Araoia. 
-230. 


The  apparatus  shown  in  the  figure  is  a  slightly-aHetei 
form  of  a  modification  devised  by  Thiele  (Chem.-Zeit ,  1901 
25,  468).  The  upper  receptacle.  A,  has  the  glass  tiilxf, 
c,  fused  into  its  lowest  part,  and  this  passes  into  the 
receptacle, C,  though  not  to  the  bottom.  The  acid  saturated 
with  salts  can  be  drawn  off  by  disconnecting  the  tube  d 
from  e,  and  turning  it  with   its  opening  downwards.    The 

tube,  e,  is  consider- 
ably narrower  than  in 
the  old  Kipp's  appa- 
ratus, whilst  the  neck 
between  the  bottom 
and  centre  vessel  is 
so  narrow  that  not 
more  than  a  space  ol 
0-5  cm.  is  left. 

The  side  tubulure 
of  B  is  5-5  to  6  cm. 
in  diameter,  to  allow 
large  fragments  ol 
iron  sulphide,  &c.,  to 
be  introduced.  A 
piece  of  india-rabbei 
or  lead,  with  a  holt 
in  the  centre  to  re- 
ceive the  tube,  C,  cai 
also  be  introducec 
into  B,  and  on  thb 
is  placed  a  layer  ol 
coarse  pumice  stone 
The  capacity  of  tin 
bulbs  is  3-5  to  ' 
litres. 
The  author  states  he  has  used  this  apparatus  for  m0Dlli» 
without  recharging,  for  the  evolution  of  hydrogen  sulphide 
the  tube,  6,  being  connected  with  a  long  tube  passing  throiigl 
the  roof.— C.  A.  M. 

Litmus-Silk;  Notes  on  .     F.  Emieh.     Monatsh. 

far  Chem.,  \90i,  23,  [1],  76—80. 

The  author  contributes  further  information  with  regard  ti 
the  litmus-silk  which  he  has  devised  for  mierochemica 
reactions  (see  this  Journal,  1901,  1142).  The  blue  litmus 
silk,  prepared  by  means  of  alkalis,  has  the  drawback  iha 
the  alkali  is  easily  washed  out  during  the  test.  The  autho 
finds  that  a  more  satisfactory  blue  silk,  in  this  respect,  i 
obtaineU  by  immersing  the  dyed  silk  in  a  solution  of  lew 
acetate.  Silk  thus  blued  by  lead  oxide  is  rather  les 
sensitive  than  that  blued  by  alkalis ;  it  is  not  suitable  fo 
the  microchemical  detection  of  weak  acids  which  giv 
insoluble  lead  salts.  Silk  thus  prepared  contains  3"8  p« 
cent,  of  litmus  colouring  matter  and  IS '6  per  cent,  of  lea 
oxide. 

The  lead  oxide  litmus-silk,  or  lead  oxide  silk  without  tb 
litmus,  is  eminently  suitable  for  the  microehemical  detectio 
of  soluble  sulphides,  ^^^^^  mgrm.  of  sodium  sulphide  bein 
readily  detected. 

The  author  has  employed  litmus-silk  for  the  detection  ( 
the  acid  produced  by  the  oxidation  of  sulphur  by  the  a 
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hen  exposed  at  the  ordinary  temperature.  The  principle 
f  observin?  colour  rea'-tions  under  the  microscope  by 
sin"  them  on  fibres  is  capable  of  extended  application ; 
or  mstanee,  sulphide  of  iron  can  be  distinguished  by  its 
Teenish  tint  from  the  sulphides  of  nickel  and  cobalt. 

—J.  F.  B. 

INORGANIC— QUALITA  TI  VE. 

'laiinum  MeUtls ;  Detection  of  the  ,  bi/  the   Action 

of  Sodium   Peroxide.      Leidie   and   Quinnessen       Hull. 
Soc.  Chim.,  27,  [6],  179—183. 

I  SCHEME  of  distinction  (and  partial  separation)  of  the 
latinnm  metals  from  one  another.  The  metal,  either 
recipitated,  or  as  extremely  fine  filings,  is  mixed  writb 
ve  or  six  times  its  weight  of  sodium  peroxide,  and  heated 
entlv  in  a  nickel  basin  or  crucible  over  a  small  flame, 
rben  pasty,  the  mass  is  well  stirred ;  the  heat  is  continued 

II  the  whole  is  semi-fluid,  and  then  the  whole  allowed  to 
col.     The  vessel  is  placed  in  a  larger  basin,  covered  with 

funnel,  and  water  (10  to  12  times  the  weight  of  the 
eroxide  used)  added.  After  reaction,  the  whole  is  traus- 
irred  to  a  tall  narrow  vessel,  allowed  to  settle,  the  clear 
quid  decanted,  and  the  residue  washed  with  water  and 
Itered. 

Osmium  is  converted  into  sodium  osmate,  which  forms  a 
ellow  solution ;  on  warming  and  passing  a  current  of 
Uorine  through,  osmio  peroxide  volatilises,  and  can  be 
illected  in  iced  water  in  an  appropriate  recipient,  and 
:eo<mised  by  the  formation  of  potassium  osmate  when 
otassium  nitrite  or  alcohol  and  potassium  chloride  are 
ided. 

Ruthenium  forms  sodium  perruthenate,  which  reacts  with 
le  water  to  form  an  orange  solution  of  ruthenate.  If  the 
jlution  be  treated  with  chlorine  as  above,  ruthenium  per- 
side  comes  over,  and  can  be  recognised  by  the  reduction 
1  mthenium  by  alcohol  and  potassium  chloride. 

Palladium  yields  a  yellow  solution  of  sodium  palladate. 
0  palladium  compound  distils  with  chlorine,  but  if  the 
maining  solution  be  neutralised  with  hydrochloric  acid, 
ad  carefully  evaporated  with  potassium  chloride  and  a  little 
itric  acid,  ruby-red  crystals  of  potassium  chloropalladate 
Bposit,  insoluble  in  saturated  solution  of  potassium  chloride. 

Iridium  dissolves  as  "  basic  sodium  iridate,"  IrOj  .4}:iaX), 
irming  a  blue  solution.  This  solution,  treated  like  the 
illadium  solution,  gives  black  crystals  of  potassium 
iloroiridate. 

Platinum  forms  sodium  platinate,  which  remains  on  the 
Iter  with  the  oxide  of  nickel.  The  whole  is  dissolved  in 
ot  concentrated  hydrochloric  acid,  filtered,  most  of  the 
icess  of  acid  boiled  off,  sodium  nitrite  added  to  neutrality, 
len  sodium  carbonate  ;  the  solution  is  boiled  and  filtered, 
he  filtrate  is  treated  with  excess  of  hydrochloric  acid,  and 
Faporated  to  dryness ;  the  residue,  taken  up  with  water, 
ields  the  characteristic  chloroplatinate  precipitate  with 
umocinm  chloride. 

Rhodium  also  remains  on  the  filter  as  dioxide  and 
;squioxide.  The  former  dissolves  in  hydrochloric  acid ; 
nd  on  submitting  the  solution  to  the  treatment  just 
escribed,  shows  itself  by  the  rose-colour  of  the  solution 
E  6XaCl .  KboClj,  when  the  excess  of  sodium  carbonate  is 
eatralised  by  hydrochloric  acid. — J.  T.  I). 

litric  and  Nitrous  Acids  ;  The  Brucine  Reaction  for . 

G.  Lunge.     Zeits.  angew.  Chem.,  15,  [1 1],  241—242. 

xPKKintsTS  were  made  on  the  effect  of  adding  brucine 
>  a  number  of  solutions  containing  equal  quantities  of 
itrous  acid  (as  pure  silver  nitrite),  but  varying  quantities 
f  sulphuric  acid,  and  an  exactly  parallel  series  with 
luivalent  amounts  of  nitric  acid  (as  pure  potassium 
itrate)  in  place  of  the  nitrous  acid.  Solutions  of  nitrous 
:id,  containing  not  too  much  sulphuric  acid,  gave  the 
rucine  reaction ;  those  containing  much  sulphuric  acid 
md  in  which,  therefore,  the  nitrous  acid  is  converted  into 
itrosylsulphuric  acid)  did  not.  With  nitric  acid  solutions, 
a  the  contrary,  the  reaction  is  only  given  in  presence  of  a 
jnsiderable  excess  of  sulphuric  acid.  The  author  conse- 
aently  mthdraws  his  statement  (this  Journal,  1902,  190) 
lat  brucine  does  not  react  with  nitrons  acid. — J.  T.  D. 


INORGANIC— QVANTITA  TIVE. 

Hydrochloric  and  Hydrocyanic  Acids;   The  Quantitative 

Separation  of .     T.  W.  Richards  and  S.  K.  Singer. 

Amer.  Chem.  J.,  1902,  27,  [3],  205-209. 

The  dissociation  constant  of  hydrochloric  acid  is  about 
9,000  times  greater  than  that  of  hydrocyanic  acid  in  deci- 
normal  solutions  (Walker  and  Cormack,  J.  Chem.  Soc, 
1900,  5).  It  was,  therefore,  probable  that  all  the  hydro- 
cyanic acid  could  be  expelled  by  evaporating  a  dilute 
solution  of  both  acids.  Richards  and  Malliuckrodt  have 
found  that  a  decinorraal  solution  of  hydrochloric  acid  loses 
only  an  inappreciable  quantity  of  acid  in  its  vapour.  In  the 
experiments  described  below,  the  solutions  were  kept  at 
this  concentration  bj-  the  frequent  addition  of  water.  An 
ordinary  retort  of  500  c.c.  capacity,  with  the  neck  directed 
upwards  at  an  angle  of  45'^,  was  finally  adopted  for  the 
evaporations,  though  other  vessels  gave  fairly  satisfactory 
results.  From  solutions  of  pure  hydrocyanic  acid,  every 
trace  of  acid  was  expelled  by  boiling  for  two  hours.  Commer- 
cial potassium  cyanide  waa  boiled  with  sulphuric  arid,  and  the 
chlorine  precipitated  by  silver  nitrate ;  after  boiling  for 
two  hours,  the  amount  of  precipitate  was  constant.  When 
potassium  chloride  was  added  to  the  cyanide,  it  was  neces- 
sary to  boil  for  8 — 9  hours  before  all  the  hydrocyanic  acid 
was  expelled. — A.  C.  W. 

Iodine   in  presence  of  Bromine  or   Chlorine;   Quantitative 

Estimation  of ,  by   Electrolysis.     E.  Miiller.     Ber., 

35,  [4],  950— 954. 

Iodides  niav  be  quantitatively  converted  into  iodates  by 
electrolysis   in   alkaline  solution    (concentration   of   alkali, 

.j^j Ij  normal),  in   the  presence  of  bromides  of  normal 

concentration,  or  of  chlorides  in  saturated  solution,  without 
the  production  of  hypobromite  or  bromate  in  the  one  case, 
or  of  hypochlorite  or  chlorate  in  the  other.  The  following 
conditions  should  be  observed: — 

(1)  A  smallamount  of  soluble  chromate  (1 — 2  centigrms. 
of  potassium  chromate)  should  be  present  to  prevent  reduc- 
tion of  iodate  to  iodide.  The  necessary  correction  for  this 
is  made  in  the  final  titration  with  thiosulphate. 

(2)  The  pressure  of  the  current  used  should  be  about 
1-6  volts;  this  sutfices  to  convert  the  iodide  to  iodate,  but 
no  periodate  is  formed,  despite  the  alkalinity  of  the  solution. 

(3)  The  anode  should  consist  of  a  smooth  plate  of 
platinum  of  about  14  sq.  cm.  area,  platinised  according  to 
the  method  of  Lummer  and  Kurlbaum,  for  half  a  minute, 
with  a  current  of  1  amp&re.  This  anode  loses  its  sensi- 
tiveness by  use,  and  after  each  experiment  should  be 
replaced  by  a  new  one,  or  rendered  active  again  by 
employing  it  as  a  cathode  in  dilute  sulphuric  acid  for  two 
minutes,  with  a  current  of  1  ampeire. 

(1)  The  cathode,  to  ensure  the  greatest  possible  pressure, 
should  be  made  of  a  smooth  platinum  wire,  10  cm.  long 
and  i  mm.  thick,  wound  into  a  coil. 

Experiments  were  made  with  the  following  solutions  :  — 
No.  1,  potassium  chromate  (1  c.c.  =  10-6  c.c.  of  N/100 
thiosulphate.  No.  2,  N  KOH  No.  3,KI  (1  c.c.  =  9-13o.c. 
of  N/IO  silver  nitrate),  and  gave  results  as  under:  — 

Estimation  of  Iodine  alone. — A  liquid  made  by  mixing 
2  c.c.  of  No.  1,  1  c.c.  of  No.  2,  10  c.c.  of  No.  3,  and  90  c.c. 
of  water,  was  electrolysed  for  20  hours  with  I  •  6  —  1  ■  6 1  volts, 
and  then  made  acid  with  dilute  sulphuric  acid,  and  potassium 
iodide  added.  This  require* 54 -85  e.c.of  N/IU  thiosulphate 
(corrected  for  chromate  present),  which  corresponds  to 
0  •  1 1 594  grm.  iodine,  instead  of  0  ■  1 1  j8  grm.  taken. 

A  second  similar  experiment  showed  0-  U632  grm.  iodine. 

Estimation  of  Iodine  in  presence  of  Chlorine. — A  mixture 
of  2  e.c.of  No.  1,  1  c.c.  of  No.  2,  1  c.c.  of  No.  3,  and  100  c.c. 
of  solution  of  NaCI  (saturated)  was  electrolysed  for  20  hours 
with  1-59 — 1'60  volts.  The  titration  was  carried  out  as  in 
previous  experiments.  Amount  of  iodine  taken  =  0-01158 
grm.;  found  (a)  0-01163  grm.;  (6)  0-01167  grm. 

Estuiuition  of  Iodine  in  presence  of  Bromine. — A  mix- 
ture of  2  c.c.  of  No.  1,  1  c.c.  of  N(i.  2,  1  c.c.  of  No  3  + 
100  c.c.  of  N  potassium  bromide  solution  was  electrolysed 
for  22  hours  with  ]  -60 — 1  -61  vohs. 

Result:  Amount  of  iodine  taken  =  0-01158  grm. ;  found 
(a)  0-001158  grm. ;  (6)  0-01170  grm. 
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All  reatfcnts  should  be  tested  whether  they  liberate  iodine 
from  a  mixture  of  potassium  iodide  and  sulphuric  acid,  as 
the  cuustio  alkalis  do  this  sometimes.  The  anode  must  be 
completely  immersed  in  the  liquid  to  avoid  loss  of  iodine, 
and  the  electrolysis  continued  for  two  hours  after  a  test 
with  starch  aud  potassium  iodide  fails  to  sive  a  blue 
coloration.  Alkaline  earths  interfere  with  the  reaction,  and 
should  be  removed  previously. — K.  L.  J. 

Chromates  and  Manganates ;  Analysis  of .     W.  Herz. 

Bcr.,  35,  [4],  949. 
The   author   recommends   the   use  of   hydrazine   sulphate 
(commercial)   as  more  expeditious  and  satisfactory  for  the 
estimfttion  of  chromates  and  manganates  than  the  reagents 
usually  employed. 

0- 1.533  t'rm.  of  potassium  bichromate  was  dissolved  in 
about  10  c  c.  of  water,  solid  hydrazine  sulphate  was  added 
in  excess,  and  the  mixture  gently  warmed.  Reduction  was 
complete  in  a  few  minutes,  and,  on  addition  of  ammonia, 
0-0796  grm.  of  CrjOj  was  precipitated.  This  represents 
35-55  per  cent,  of  Cr,  as  agaiust  the  theoretical  number 
35-4.  In  a  similar  manner  u-3009  grm.  of  potassium  per- 
manganate gave,  when  finally  precipitated  with  carbonate, 
0- 1460  grm.  of  Mn304,  which  represents  34  95  per  cent,  of 
Mq  instead  of  the  theoretical  percentage  34*  8. — E.  L.  J. 

Sodium  Thiosiilphate,  Sulphite,  and  Sulphide;    Veteitnina- 

tion  of .     Dupre,  juu.,  and  W.  Korn.     Zeits.  augew. 

Chem.,  1902,  15,  [10],  225—226. 
The  determination  of  the  amounts  of  these  three  salts  in  a 
solution  containing  them  all,  is  carried  out  as  follows  :  — 
(!">  Bj'  running  the  liquid  into  N/10  iodine  solution  acidified 
with  hydrochloric  acid,  the  number  of  c.c.  (a)  required  for 
the  three  salts  is  found.  (2)  In  a  further  portion  of  the 
liquid,  the  sodium  sulphide  is  precipitated  by  means  of 
cadmium  carbonate,  and  the  filtered  liquid  divided  into 
two  parts.  In  one  of  these,  the  number  of  c.c.  (6)  of  N/10 
iodine  solution  corresponding  with  the  amount  of  sodium 
sulphite  and  thiosulphate  is  determined  by  the  Finkener- 
Volhard  method,  whilst  in  the  other  the  thiosulphate  is 
determined  as  follows :  the  sulphite  is  completely  decom- 
posed by  boiling  the  liquid  for  about  half  an  hour  with 
acetic  acid  and  a  quantity'  of  sodium  acetate  equal  to 
3  mols.  of  the  salt  for  each  mol.  of  the  acid  ;  the  last  traces 
of  the  sulphite  are  destroyed  by  the  addition  of  a  small 
quantity  of  potassium  chlorate,  and  the  liquid  then  titrated 
with  N/10  iodine  solution,  (e,  c.c).  Then  the  numbers  of 
c.c.  of  the  deeiuormal  iodine  corresponding  with  each  of  the 
salts  present  are  :  sulphide,  a — 6  ;  sulphite,  b — c ;  and 
thiosulphate,  c. — T.  H.  V. 

Potassium     Ferrocyanide     in     Spent    Gas  -  Purification 

Material;  Determination  of .     O.    Bernheimer   and 

F.  Schiff.  Chem.-Zeit.,  1902,  26,  [21],  227—228. 
Kncblacch's  method  ((his  Journal,  1889,732)  is  the  one 
most  commonly  eraplojed,  but,  according  to  the  author,  it 
does  not  always  yield  uniform  results,  since,  in  the  titration 
Avith  copper  sulphate,  potassium  copper  ferrocyanide  is 
formed  in  addition  to  copper  ferrocyanide.  The  author  has 
made  attempts  to  calculate  the  amount  of  potassium  ferro- 
cyanide (KjFe(CN)6  -I-  3H2O)  from  the  total  quantity  of 
iron  contained  in  the  i^irLCipiiated  and  purified  Prussian  blue. 
The  latter  was  dissolved  in  Knublauch's  alkaline  solution, 
which  was  made  up  to  definite  volume,  and  aliquot  parts 
taken  for  the  titration  by  Knublauch's  method  and  for  the 
determination  of  the  iron  left  on  ignition.  The  results 
obtained  with  five  samples  of  spent  gas-purification  material 
were  as  follows : — 


By  Knublauch's 

Calculated  from 

Method. 

the  Yield  of  Iron. 

Per  Cent; 

Per  Cent. 

I. 

11-74 

12-45 

II. 

11-49 

13-72 

III. 

6-03 

6-99 

IV. 

12  39 

14-06 

V. 

12-»4 

13-07 

These  determinations  show  that  the  results  calculated 
from  the  percentage  of  iron  are  invariably  higher  than  those 
given  by  Knublauch's  method. 

Similar  determinations  were  made  of  the  amount  of 
nitrogen  in  the  reprecipitated  Prussian  blue.  The  ainouuts 
of  nitrogen  found  by  Kjeldahl's  method  in  pure  potassium 
ferrocyanide,  and  in  the  Prussian  blue  obtained  from  it,  were 
20- 01  and  20-1  per  cent.,  as  against  the  theoretical  quantity 
19-90  per  cent. 

The  amounts  of  potassium  ferrocyauide,  calculated  from 
the  proportion  of  nitrogen  in  the  Prussian  blue  precipitated 
from  the  spent  gas  material  and  purified  bj-  re-preoipilation, 
were  :— Sample  II.,  13-76;  III.,  673;  and  IV.,  13-96  per 
cent. 

This  agreement  with  the  results  obtained  by  the  deter- 
mination of  the  iron  appeared  inconclusive  to  the  author, 
since  slight  differences  in  the  determination  of  the  niirogen 
would  not  be  a  criterion  of  the  purity  of  Prussian  blue, 
which  has  so  hij-li  a  molecular  weight  :  and  also  because 
similar  compounds  containing  about  the  same  proportion  of 
nitrogen  might  be  present. 

Further  experiments  were  therefore  made  to  deterraiue 
whether  the  spent  gas-purification  material  contained  any 
other  compounds,  in  addition  to  potassium  ferrocyanide, 
that  could  be  precipitated  with  iron  salts. 

In  one  of  the  samples  of  spent  material  it  was  fonnd  that 
other  iron-containing  compounds  were  absent.  This  liquid, 
on  titration  by  Knublauch's  method,  gave  12-39  per  cent, 
of  potassium  ferrocyauide,  as  against  12-20  per  cent 
calculated  from  the  amount  of  iron  present.  On  the  other 
hand,  a  determination  of  the  iron  in  the  correspondiog 
precipitate  of  Prussian  blue  gave  14-06  per  cent,  of 
potassium  ferrocyanide — a  result  which  seemed  to  point  to 
Knublauch's  titration  method  being  correct. 

In  order  to  determine  whether  iron-free  compounds 
precipitable  by  iron  salts  were  present,  the  twice  pre- 
cipitated Prussian  blue,  prepared  from  the  same  sample  of 
spent  material,  was  treated  with  potassium  hydroxide 
solution,  the  iron  determined  both  in  the  precipitate  and 
in  the  solution,  and  each  result  calculated  into  potassium 
ferrocyanide  in  accordance  with  the  equation — 

Fe.(CN),8  -I-   12K0H  =  3KjFe(CN)s  -H   2Fej(0H), 

The  amount  of  potassium  ferrocyanide  calculated  from 
the  iron  in  the  filtrate  was  12-14  per  cent.,  whilst  the 
result  calculated  from  the  iron  in  the  precipitate  was 
15-64  per  cent. 

This  showed  that  the  precipitation  of  other  compounds 
than  potassium  ferrocyanide  was  the  cause  of  the  higher 
results  obtained  by  the  determination  of  the  amount  of 
iron,  but  the  nature  of  these  was  not  determined. 

There  appeared  to  be  no  doubt,  however,  that  in  the 
determination  by  Knublauch's  method,  certain  compounds 
which  are  jirecipitated  by  the  iron  chloride  are  not  pre- 
cipitated by  the  copper  in  the  titiation.  Thus  another 
sample  of  spent  material  was  found  to  contain  11-2"  per 
cent,  of  potassium  ferrocyanide  by  Knublauch's  method 
and  11-85  per  cent,  by  the  iron  method.  After  the  titration 
in  the  former  method,  the  liquid  was  filtered,  aud  the 
filtrate  treated  with  iron  chloride  and  hydrochloric  acid, 
■ind  concentrated  on  the  water-bath.  This  caused  the  pre- 
cipitation of  a  blue  compound,  which,  on  treatment  with 
alkali,  yielded  potassium  ferrocyanide.  The  amount  of  Iron 
ill  this  precipitate  corresponded  with  0-7  per  cent,  of 
potassium  ferrocyanide,  and  this  amount,  added  to  the 
result  obtained  by  the  titration,  gave  11-57  pei  cent., 
which  was  tu  close  agreement  with  the  11-85  per  cent. 
obtained  by  the  other  method  (this  Journal,  1901,  225). 

— C.  A.  M. 

Sodium   Methularsenite ;  Alkalimetric   Titration  of . 

A.  Astruc.  "Comptes  Rend.,  134,    [11],  660—661. 

This  substance  (arrhenal),  CH3  .  AsO(.ONa1j,  can  be 
titrated  by  means  of  N/10  or  N/20  sodium  hydroxide,  if 
litmus,  or  still  better,  rosolic  acid,  be  used  as  indicator. 
Under  these  circumstances,  1  molecule  of  the  substance 
corresponds  to  1  nudecule  of  the  alkali.  I'lieuolplitbalein 
or  methyl-orange  cannot  be  used. — J.  T.  D. 
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Gold  and  Silver;  Detection  and   Determination  of  Small 

\     Quantities  of    .       L.    WagoiuT.     Chem.-Zeit.   Uep., 

,'     1902, 6H. 

Tub  process,  which  is  a'lapteii  to  the  determination  of 
I  very  small  quantities  of  gold  and  silver  in  minerals,  sea 
water,  &e.,  consists  in  usiof;  very  pure  lead  without  fluxes, 
the  blowpipe  method,  ami  extraction  by  cyanide.  The 
pure  lead  is  obtained  by  electrolysis  of  lead  acetate 
solution,  rejecting  the  first  portions,  which  are  richer  in 
silver.  The  author  has  found  that  all  the  usual  fluxes,  except 
horie  acid,  increase  the  proportion  of  silver ;  even 
fhemically  pure  soda  was  found  to  contain  3  grms.  of 
silver  per  ton.  The  bead  of  metal  is  measured  under  a 
microscope,  magnifying  to  40 — 60  diameters,  with  an  etched 
scale  iu  the  eye-piece.  The  bead  is  held  in  a  bent  watch 
spring.  Readings  may  be  made  to  O'Ol  m.m. ;  the  bead 
is  not  spherical;  one  scale  division  (0"0'2  m.m.)  = 
0-00007.598  gnu.  An  or  (1-00004213  grm.  Ag.  The  bone- 
ush  cupel  must  be  examined  with  a  lens  for  stray  particles. 
The  addition  of  lead  should  not  be  more  than 
8 — 10  mgrms.  The  bead  of  gold  and  silver  is  first 
measured  as  silver,  the  operation  of  parting  then  takes  place 
on  a  fragment  of  white  porcelain.  The  bead  is  brought 
by  8  needle  into  a  drop  of  water,  touched  by  a  needli" 
point  wetted  with  sodium  amalgam  if  it  is  too  small  for 
observation,  nitric  acid  then  added  and  warmed  until  the 
silver  is  dissolved.  The  gold  is  fused  to  a  bead  with 
'1 — 3  mgrms.  of  lead  and  measured. — A.  C.  W. 

Mercury  Ores   (^Dalmatian),  and  llieir    Chemical  Exami- 
nation.    C.  Ehrmann  and  J.  Slaus-Kantschieder.  Chem.- 
Zeit.,  26,  [19],  201— -202. 
Four   samples  of  ore  examined  by  the  authors,    yielded 
the  following  results  : — 

Metallic  Mercury. 
Fer  Cent. 
Sample  1,  Spizza 1-448 

2       4-660 

3  „     1-480 

„       4  Nehaj 2-699 

A  complete  chemical   examination   of  samples  1  and  4, 
gave  the  following  results  :  — 


Moisture 

COa 

SiOj 

S 

SO3 

BaO  .... 

UaO 

MgO 

iljOj  ... 

b'e 

Mn  

Zn 

Cu 

PI)  

H? 

ig  

is  


Sample  1  (Spizza). 

Sample  4  (Nehaj). 

Per  Cent. 

Per  Cent. 

0-4101 

0-635 

1-OlR 

0-532 

5-726 

0-.U5 

28-928 

32-451 

."iS-Sl* 

02-011 

Traces 

1-121 
Traces 

f             1-1.57 
I   AIjOs,  -1-  Fe^Oj 

} 

0-269 

4-623 

Traces 

II-G39 

0-046 

iryso 

Traces 

T448 

2-609 

T  Rices 

Traces 

0-047 

•• 

Sample  4  (from  Nehaj)  is  a  slightly  impure  heavy  spar 
(94-4  per  cent.  BaS04)  interspersed  with  cinnabar  (3  per 
3ent.  HgS).  The  complete  analysis  of  the  ores  was 
:arried  out  by  the  usual  analytical  methods. 

Eschka's  test  for  mercury  did  not  give  good  results  and 
neither  the  usual  fluxes  of  PbO,  iron  powder,  or  ZnO  nor 
Jaiida's  mixture  of  MnOj  and  soda  gave  satisfactorily 
igreeing  numbers.  The  mercury  was  determined  by  the 
luthors  by  an  abbreviated  wet  method  which  can  be  carried 
3ut  in  a  comparatively  short  time.  According  to  this 
method  the  ore  is  heated  with  dilute  nitric  acid  till  the 
sulphides  are  as  completely  decomposed  as  possible,  three 
;imes  the  volume  of  concentrated  hydrochloric  acid  is  then 
idded,  and  the  whole  gently  warmed  till  the  residue  is  no 
longer  dark  in  colour  and  the  smell  of  chlorine  has  com- 
pletely   disappeared.       After     cooling    and    filtering,    the 


solution  is  precipitated  by  HjS  and  again  filtered  through 
asbestos  iu  a  Gooch  porcelain  crucible.  The  contents  of 
the  crucible  are  then  treated  with  a  small  quantity  of  bromo- 
hydrochloric  acid  and  well  washed  with  water.  After 
expelling  the  excess  of  bromine  by  a  gentle  stream  of  CO2, 
the  heavy  metals  are  again  precipitated  with  HjS.  The  HjS 
precipitate  is  then  filtered  through  asbestos  in  a  weighed 
ignited  Gooch  porcelain  crucible  and  washed  with  hot 
water  till  free  from  chlorine.  Any  sulphides  of  the 
arsenic  group  are  removed  by  repeated  digestion  with  hot 
yellow  ammonium  sulphide,  filtered  off,  washed  with  water, 
and  the  contents  of  the  filter  treated  with  1:3  nitric  acid 
to  remove  PbS  and  CuS.  After  removing  the  nitric  acid 
with  water,  the  contents  of  the  crucible  are  finally  treated 
.several  times  with  a  concentrated  solution  01  sodium 
sulphite  to  remove  any  sulphur  present,  well  washed  with 
hot  water,  the  HgS  dried  at  100°  C,  and  weighed  till  the 
weight  is  constant.  Where  large  quantities  of  lead  are 
present,  it  is  preferable  to  treat  the  precipitate  with  a  con- 
centrated solution  of  ammonium  acetate  prior  to  the  final 
washing,  to  remove  any  lead  sulphate  which  may  perhaps 
have  been  formed.  Though  apparently  complicated,  it  is 
stated  that  an  estimation  may  be  carried  out  by  this  method 
in  a  few  hours. — H.  F.  C.  G. 

Thallium;    Volumetric  Determination  of .     V.Thomas. 

Comptes  Rend.,  134,  [II],  655—657. 
The  thallium  solution  is  completely  converted  into  thalUc 
salt  by  heating  with  hydrochloric  acid  and  potassium 
chlorate.  After  complete  conversion,  ebullition  is  con- 
tinued till  the  excess  of  chlorine  is  completely  removed. 
To  the  diluted  tliallic  solution,  excess  of  decinormal  sodium 
thiosulphate  solution  is  added,  then  excess  of  potassium 
iodide  (free  from  iodate)  and  a  little  starch,  and  deci- 
normal iodine  solution  is  run  in  till  the  blue  colour  is 
struck.  When  the  thallium  solution  is  dilute,  any  vessel 
may  be  used  for  the  titration  ;  but  with  strong  solutions, 
it  is  best  to  use  a  stoppered  flask,  so  that  the  liquid 
can  be  well  shaken  after  adding  the  potassium  iodide. 
When  this  is  done  the  thallous  iodide  readily  collects  at 
the  bottom  of  the  vessel,  and  the  blue  coloration  is  more 
readily  and  certainly  seen.  The  author  gives  figures 
showing  the  applicability  of  the  method  to  large  and  small 
quantities  of  thallinm  in  concentrated  and  weak  solutions. 

—3.  T.  D. 
Copper ;     A  nalysis    of    Industrial  .       P.     Truchot. 

Ann.   Chim.   anal   appl.,   7,   1 — ■''   and  58 — 61.     Chem. 

Centr.,  1902, 1,  [9],  543  ;   [12],  735—736. 

Ten  grms.  of  the  sample  are  dissolved  in  a  mixture  of 
50  c.c.  of  nitric  acid  (36°  Be.)  and  ID  c.c.  of  sulphuric  acid 
(53°  Be.),  with  the  addition  of  water,  any  sulphur  present 
is  oxidised  by  bromine,  a  further  5  c.c.  of  sulphuric  acid 
added,  and  the  solution  evaporated  till  most  of  the  sul- 
phuric acid  is  expelled.  The  residue  is  treated  with  dilute 
sulphuric  acid,  filtered  from  insoluble  matter  (Sn02,  BbjOs, 
PbSO^,  &c.),  and  the  filter  washed  with  water  acidulated 
with  sulphuric  acid.  The  residue  is  digested  for  two  hours 
with  25  c.c.  of  a  saturated  solution  of  ammonium  acetate, 
filtered,  and  the  filter  washed  wiih  water  containing 
ammonium  acetate.  The  filtrate  is  mixed  with  40 — 50  c.c. 
of  nitric  acid  (36°  Be.),  diluted  to  300  c.c,  and  the  lead 
separated  electrolytically  as  Pb02  by  a  current  of  0-2 
ampere  and  2-50  volts,  with  an  anode  surface  of  80  sq.  cm. 
To  the  main  filtrate  obtained  in  the  first  part  of  the 
process,  10 — 15  c.c.  of  nitric  acid  are  added,  and  the  copper 
separated  electrolytically  with  a  current  of  0-4 — 05  ampSre 
and  2-50  volts;  a  correction  must  be  made  for  the  amount 
of  silver  present.  The  solution,  after  separation  of  the 
copper,  is  evaporated  on  the  sand-bath  to  expel  the  sul- 
phuric acid,  the  residue  dissolved  iu  hydrochloric  acid, 
sulphuretted  hydrogen  passed  in,  and  the  solution  filtered. 
The  filtrate  is  boiled  to  expel  sulphuretted  hydrogen, 
oxidised  with  bromine,  and  the  iron  precipitated  twice  as 
basic  acetate,  and  finally  as  oxide  by  ammonia.  The 
filtrate  from  the  iron  is  evaporated  with  hydrochloric  acid 
to  expel  acetic  acid,  neutralised  with  sodium  carbonate, 
then  faintly  acidified  with  acetic  acid  and  zinc,  nickel  and 
cobalt  precipitated  as  sulphides.  In  the  filtrate,  the  man- 
ganese is   precipitated  as  phosphate,   and   then  titrated   in 
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neutral  solution  with  permanganate.  The  precipitated 
sulphides  are  dissolved  in  hydroehlorie  acid,  and  to  the 
hot  solution  caustic  soda  is  added,  whereby  cobalt  and 
nickel  are  precipitated  as  oxides.  In  the  alkaline  filtrate, 
the  zinc  is  determined  clectrolytically. 

Arsenic  and  antimony  are  determined  by  HoUard's 
method  (this  Journal,  1900,  563),  using  5  grms.  of  material. 
For  the  determination  of  selenium  and  tellurium,  which  are 
frequently  present  in  copper  from  the  Western  United 
States,  the  author  recommends  Keller's  method  (this 
Journal,  189.5,  303).  In  this  method  aoy  phosphorus 
present  is  oxidised  to  phosphoric  acid,  and  passes  into  the 
filtrate  from  the  sulphide  precipitate.  The  solution  is 
boiled  to  expel  hydrogen  sulphide,  and  the  phosphoric  acid 
precipitated  first  as  ferric  phosphate  and  finally  by  molybdic 
acid.  For  the  determination  of  gold,  50 — 100  grms.  of  the 
copper  are  dissolved  in  nitric  acid  quite  free  from  chlorine, 
the  solution  filtered,  and  the  filler  carefully  incinerated, 
and  the  gold  determined  in  the  usual  manner  by  the  dry 
method.  In  the  filtrate  the  silver  is  precipiUited  a.s  silver 
chloride,  and  the  latter  treated  by  the  usual  dry  process. 
The  following  table  gives  results  of  the  analysis  of  four 
samples  of  commercial  copper  products :  I.  "  Black  copper  " 
from  Boleo ;  II.,  "bluestone"  from  Boleo ;  III.  and 
IV.,  electrolytic  sludge  from  Butte  city  (Keller)  : — 


Copper 

Sulphur  

Iron 

Manganese  . 

Cobalt 

Nickel 

Zinc 

Lead 

Aiitimouy... 

Arsenic 

Tellurium  .. 
Selenium  .. 
Phosphorus. 

Silver 

Gold 


Per  Cent. 
92'960 
1-003 
4-687 
0-08* 
0-738 
0-197 
0-223 
0-116 
0-012 
0-OOSI 

o-ooo 

0-000 
0-186 
0-11146 
0-0000 


II. 


lU. 


XV. 


Per  Cent. 
61-4-200 

22-9000 
13-5;»(1 

0-:ii>io 
11-1060 
0--214O 
0-022B 
0-0021 

OOOQO 
O-IIOOO 
O-OISID 
0-0063 
Q-OOOO 


Per  Cent. 
11-010 
80,3-208 


0-916 

n-250 
2-107 
1-174 
0-3SI4 

53-894 
0-2959 


Per 
IS 

10 
0 


Cent. 
-820 
-680 
■800 


2  070 
2-440 
1-090 

"-718 

5-150 
0-198 


—A.  S. 

Copper;  Electrolytic  Determination  of  ^^—.     — Willame. 
Bull.  Assoc.  Beige  des  Chim.,  15,  [1 1—12],  414—415. 

In  cases  where  it  is  necessary  to  guarantee  tl-.e  percentage 
of  copper  to  the  secoud  place  of  decimals,  the  amount  of 
substance  taken  for  the  test  must  be  sufficient  to  preclude 
tenths  of  a  milligram  exercising  asy  influence  on  this 
second  decimal  place  in  the  weighing.  The  author  there- 
fore recommends  increasing  the  amount  of  substance  from 
0-5 — 1  grm.  to  about  10  grms.,  in  which  event  about 
99-67  per  cent,  of  the  copper  will  be  deposited  at  the 
cathide.  He  employs  a  weak  current,  and  effects  the 
electrolysis  of  cojiper  sulphate  in  preseuce  of  20  c.c.  of 
HNOj  (1  -20)  in  a  total  volume  of  200  c.c.  The  operation 
is  complete  in  48  hours.  The  spiral  anode  and  conical 
cathode  are  placed  about  15  mm.  apart. — C.  S. 

M olyhilcnum    Steel;    Volumetric   Determination    of . 

F.  T.  Kopp.    J.  Amer.  Chem.  .'■'oc,  1902,  24    [2],  186— 
188. 

Half  a  grm.  of  the  sample  is  dissolved  in  a  large  platinum 
crucible  with  2  c.c.  of  sulphuric  acid  (sp.gr.  1-5S)  and 
12  c.c.  of  water.  When  the  sample  is  completely  dissolved, 
the  water  is  evaporated  and  30  grms.  of  fused  potassium 
bisulphate  are  added.  The  mixture  is  carefully  fused,  cooled 
and  dissolved  in  500  c.c.  of  hot  water  ;  after  digesting  at  the 
boiling  point  untd  the  solution  is  clear,  100  c.c.  of  ammonia 
are  added  and  the  liquid  is  made  up  to  a  litre.  After 
mixing,  the  precipitate  is  removed  by  passing  through  a 
dry  filter,  500  c.c.  of  the  filtrate  are  taken,  40  c.e.  of 
sulphuric  acid  are  added  and  the  solution  reduced  by 
passing  through  a  column  of  zinc  (.lones' reductor).  The 
/educed  molybdenum  in  the  solution,  alter  the  addition  of 
10  c.c.  of  sulphuric  acid,  is  then  titrated  with  permanganate. 
A  "  blank  "  experiment  is  made  with  a  solution   containing 


450  c.c.  of  water,  50  c.c.  of  ammonia,  and  40  c.e.  of 
sulphuric  acid,  in  order  to  correct  the  errors  caused  by  the 
impurities  in  the  zinc. 

Tungsten  Steel. — When  tungsten  is  present,  1  grm.  of 
the  sample  is  weighed  into  a  small  beaker  and  dissolved  in 
25  c.c.  of  dilute  nitric  acid  (sp.  gr.  1-20),  10  c.c.  of  hydro- 
chloric acid  being  subsequently  added ;  the  solution  is 
evaporated  to  dryness,  baked  to  separate  the  silica  and 
redissolved  in  15  c.c.  of  strong  hydrochloric  acid  which 
will  separate  the  tungsten  as  trioxide.  The  solution  is 
diluted  to  100  c.c.  filtered  through  a  dry  filter,  50  c.c.  of 
the  filtrate  are  taken  and  evaporated  with  10  c.c.  of  sulphuric 
acid  and  fused  with  potassium  bisulphate  as  described 
above. 

Ferromolybdemtm. — The  process  is  similar  to  that 
described  for  molybdenum  steel  with  the  exception  that 
0-5  grm.  of  the  sample  is  first  dissolved  in  15  c.c.  of 
strong  nitric  acid  before  evaporating  with  sulphuric  acid, 
no  water  being  added  with  this  latter. — J.  F.  B. 

Wood-Pitlp  ;   Determination  of  Moisture  in . 

C.  Hofinann.     Papier-Zeit.,  1902,  27,  [23],  817—816. 

The  author  points  out  that  in  Germany  there  is  as  yet  no 
standard  procedure  for  the  determination  of  the  moisture 
in  consignments  of  wood-pulp.  So  far  as  the  actual 
determination  of  the  moisture  in  the  sample  is  concerned, 
no  difficulty  exists,  since  apparatus  such  as  those  of 
Schopper  and  Knoffler  enable  this  to  be  done  with  ease 
and  accuracy. 

Some  misapprehension  seems  to  exist  as  to  the  calCD- 
lation  of  the  air-dry  weight  from  the  dry  weight,  some 
German  text-books  stating  the  air-dry  moisture  allowed  as 
12  071  the   hundred  instead   of    12    in  the   hundred.    By 

applying  the  formula  :  Air-dry  weight  =  — '  „.„„ — ,  no 
ambiguity  can  occur. 

The  only  difficulty  attending  the  determination  of  the 
moisture  in  wood-pulp  lies  in  the  correct  sampling  of  the 
bulk.  The  British  Associations  have  already  recognised 
the  necessity  of  establishing  a  standard  method  of  sampling. 
The  audior  considers  that  the  proportion  of  2  per  cent,  of 
the  bales  generally  taken  fi:>r  sampling  is  not  sufficient  if 
the  pulp  has  been  stored  for  a  long  time,  and  yet  the 
labour  involved  in  opening  a  larger  number  would  be  too 
great.  He  would  prefer  to  cut  samples  with  a  knife,  if 
possible  from  all  the  bales.  It  is  true  that  only  the  upper 
and  lower  parts  of  the  hales  would  thus  be  accessible,  bat 
he  thinks  that  a  correct  average  would  be  obtained,  since 
the  lower  side  of  the  bale  naturally  contams  more  moisture 
than  the  upper  side.  A  form  of  analytical  report  similar 
to  that  in  use  in  this  country  would  meet  with  the  author's 
approval. — J,  F.  B. 

Hydrogen    Peroxide;     Behaviour   of   Chromic   Acid 
towards  .     A.  Bach.     Ber.,  35,  [4],  872—877. 

By  an  investigaiion  of  the  action  of  chromic  acid,  the 
author  throws  some  light  on  the  action  of  o.xidi.sing  agents 
generally  on  hydrogen  peroxide.  On  the  one  hand,  puie 
chromic  acid,  acting  on  hydrogen  peroxide,  free  from  acid, 
produces  a  dark  brown  colour,  which  disappears  gradually 
with  evolution  of  oxygen.  Quantitative  examination  shows 
that  the  oxygen  given  off  is  exactly  that  due  to  the 
hydrogen  peroxide  used,  and  that  the  chromic  acid  is 
reproduced.  It  is,  therefore,  capable  of  decomposing  an 
indefinite  quantity  of  hydrogen  peroxide.  On  the  other 
hand,  in  presence  of  sulphuric  acid,  the  author  has  shown 
that  the  fotlowing  equation  exactly  represents  the  reaction 
in  respect  of  the  ratio  of  chromic  acid  to  iiydrogen  peroxide, 
and  also  of  oxygen  set  free — 

4Cr()3  +  8H2O.  -I-  6H..,S04  = 
2Cr5(S04)s  +  UH.O  +  70.,. 

Traube's  hypothesis  as  to  the  action  of  hydrogen 
peroxide  with  oxidising  agents,  viz.,  that  the  hydrogen  is 
oxidised  by  the  oxidising  agent,  and  the  total  o.xygcn  of  the 
hydrogen  peroxide  is  then  given  off,  does  not  hold  here, 
since  the  chromic  acid  is  not  reduced,  and  onlv  half  of  the 
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vdrcen  peroxide  oxygen  is  disengaged  in  absence  of 
cids,  and,  in  presence  of  acids,  the  reaction  should  go, 
ccording  to  Traube's  view,  thns — 

aCrOj  +  Aii^O^  +  3H.,S04  = 
Crj(S0,)3  +  3O3  +  eHjO; 

lUt  it  does  not.  there  being  less  chromic  acid  consumed 
nd  less  oxygen  liberated  than  this  equation  requires. 

Berthelof  s  hypothesis  that  hydrogen  trioxide  is  formed 
s  an  unstable  intermediate  compound  also  does  not  agree 
rell  with  this  reaction,  since  only  six  of  the  eight  hydrogen 
eroxide  molecules  could  act  in  this  way,  while  the  other 
wo  would  be  decomposed  in  some  other  way. 

The  author  puts  forward  the  theory  that  a  higher  stage 
f  oxidation  occurs  in  the  added  element  and  not  in  the 
ydrogen  peroxide.  In  some  cases  (U,  V,  Ti,  Mo,  W,  Nb, 
'a)  this  intermediate  product  is  stable ;  in  others  (Cr)  it  is 
nstable,  but  its  presence  is  shown  by  its  colour,  and  in 
thers  (Ag,  Hg,  Ft,  Pb,  &c.)  the  intermediate  product  does 
ot  show  itself  at  all. — A.  M. 

Hi/poiodous  Acid.  R.  L.  Taylor.  Proc.  Chem.  Soc, 
18,  [249],  72. 
r  has  been  concluded  by  Orton  and  Blackman  (this 
oumal  1900,  564),  that  "  the  solutions  obtained  from 
)dine  and  mercuric  oxide  contain  only  a  small  quantity 
if  hypoiodite,  and  that  the  iodine  is  chiefly  present  as 
)date."  This  is  contrary  to  the  results  described  by  the 
uthor  in  a  former  paper  {Mem.  Manchester  Phil.  Sac, 
897,  41,  8).  where  he  used  aqueous  iodine  (1  part  in 
000)  and  obtained  80  to  90  per  cent,  of  the  possible 
mount  of  hypoiodite.  lie  has  made  further  experiments 
nd  finds  that  the  proportion  of  iodine  existing  in  the 
Itrate  as  hypoiodous  acid  increases  with  the  fineness  of 
ivision  of  the  iodine,  and  diminishes  as  the  proportion 
f  iodine  to  the  water  employed  increases  and  with  the 
ime  occupied  in  shaking  and  filtering.  Using  powdered 
jdine,  about  2  parts  to  1000  of  water,  and  occujjying  (as 
)rton  and  Blackman  did)  15  minutes  in  shaking  and  10 
linutes  in  filtering,  the  author  obtains  results  not  very 
ifferent  from  theirs ;  but  using  precipitated  iodine  with 
he  same  proportion  of  water  and  taking  only  a  little  over 

minute  in  shaking  and  tiltering,  the  filtered  liquid  con- 
«ns  -14  to  52  per  cent,  of  the  possible  amount  of  iodine  as 
ypoiodous  acid,  and  of  the  total  iodine  in  the  filtered 
quid,  90  to  95  per  cent,  exists  as  hypoiodous  acid  and 
nly  5  to  10  per  cent,  as  iodic  acid.  The  solution  of 
ypoiodous  acid  decomposes  very  rapidly,  beginning  to 
urn  brown,  owing  to  the  liberation  of  iodine,  almost 
nmediately  after  filtering,  unless  a  very  dilute  solution  of 
)dine  has  been  employed.  Consequently  it  is  impossible 
0  obtain  good  results  unless  all  the  operations  are  per- 
ormed  very  quickly.  The  filtered  liquid  always  contains  a 
ittle  mercury.  The  author  has  estimated  this,  and  finds 
hat  although  the  hypoiodite  in  the  filtrate  may  exist  partly 
s  mercuric  hypoiodite,  there  is  so  little  mercury  present 
hat  a  considerable  proportion  of  the  iodine  must  exist  as 
ypoiodous  acid. 

ORGANIC— QUALITATIVE. 

Berberine,  Occurrence  and  Detection  of,  in  Plants. 
H.  M.  Gordin.  Archiv  der  Pharm.,  240,  [2],  146—149. 
i'tVE  to  20  grms.  of  the  powdered  substance  are  extracted 
rith  hot  alcohol,  and  the  solvent  evaporated  oft  on  the 
Pater-bath.  20  to  40  e.c.  of  water  are  added  to  the  residue 
nd  a  little  talc,  and  the  mixture  filtered.  2  or  3  c.c.  of  the 
iltrate  are  mixed  with  a  little  10  per  cent,  potassium 
adide  solution ;  if  no  precipitate  fall,  berberine  is  not 
resent  in  appreciable  quantity,  bat  if  a  precipitate  be 
btained,  the  foliowing  method  is  followed.  10  c.c.  of  the 
iltrate  are  mixed  with  1  or  2  c.c.  of  10  per  cent.  J^aOH 
olution,  and,  if  turbid,  filtered.  The  filtrate  is  warmed 
0  about  50°  C,  mixed  with  5  c.c.  of  acetone,  and  set 
side.  If  a  considerable  quantity  of  berberine  is  present, 
:ood  crystals  of  berberine  -  acetone  form  in  15 — 20 
ainutes. 

Should  no  crystals  form  in  two  hours,  30  c.c.  of  water 
re  added,  and  the  mixture  left  over  night ;  if  no  crystals 


have  formed  by  the  morning,  the  10  c.c.  of  filtrate  taken 
contain  less  than  0"01  grm.  of  berberine. 

When  the  potiissium  iodide  solution  gives  a  precipitate 
and  no  crystals  are  obtained  with  acetone  and  NaOH,  the 
plant  contains  only  a  trifling  quantity  of  berberine.  In 
this  case  10  or  20  c.c.  of  the  filtrate  are  mixed  with 
excess  of  20  per  cent,  potassium  iodide  solution,  the  pre- 
cipitate is  collected  on  a  filter,  and  washed  by  means  of 
a  suction-pump  with  water  containing  potassium  iodide  and 
finally  with  water.  The  filtrate  is  collected  in  a  test  tube 
or  very  small  flask,  concentrated  to  about  2  c.c.  and  a 
few  drops  of  NaOH  solution  and  1  c.c.  of  acetone  added. 
After  some  hours  the  liquid  is  diluted  with  twice  its  bulk 
of  water,  and  left  over  night.  If  0*001  grm.  of  berberine 
be  present,  good  crystals  of  berberine  acetone  will  be 
deposited  by  the  morning. 

Berberine  has  been  detected  in  Berberis  vulgaris, 
B.  aquifoha,  Hydrastis  canadenis,  Xanthorhiza  aquifolia, 
and  Coptis  trifolia.  It  has  not  been  found  in  Cocculus 
patmatus,  Pariera  brava  (^Chondrodendron  tomentosiim  ?} 
Menispermum  canadense  or  Jeffersonia  diphylla. 

—J.  O.  B. 

ORGANIC— QUANTITA  TIVE. 

Phosphoric  Acid  in    Organic    Substances ;  Determination 

of .     I'.  Rieger.     Zeits.   physiolog.  Chem.,  34,  109  ; 

Zeits.  angew.  Chem.,  1902, 15,  [10],  227—228. 

In  order  to  obviate  the  difiiculties  of  obtaining  a  white, 
absolutely  carbon-free  ash  from  organic  subst;iuces,  more 
especially  milk,  the  author  recommends  the  following  three 
methods  : — (I.)  50  c.c.  of  the  milk  are  evaporated  to  dry- 
ness in  a  platinum  basin  with  calcined  sodium  carbonate. 
The  residue  is  then  heated  until  carbonised,  covered  with  a 
layer  of  one  part  of  anhydrous  sodium  carbonate  and  two 
parts  of  potassium  nitrate,  and  heated  for  a  quarter  of  an 
hour  over  a  triple  burner,  being  stirred  meanwhile  with  a 
glass  rod  or  platinum  wire.  After  cooling,  the  white  pasty 
mass  is  dissolved  in  dilute  nitric  acid,  and  when  the  silica 
has  been  separated,  the  phosphoric  acid  can  be  precipitated 
in  the  usual  way  with  molybdate  solution.  (2.)  The  milk  may 
be  treated  with  copper  sulphate  and  caustic  soda  to  precipitate 
the  albuminoids,  the  whole  of  the  phosphoric  acid  passing  into 
the  precipitate.  The  latter  is  then  heated  as  in  (I),  and 
the  ash  used  for  the  determination  of  the  phosphoric  acid. 
(3.)  50  c.c.  of  the  milk  or  urine,  mixed  with  5  c.c.  of  con- 
centrated nitric  acid,  are  evaporated  to  about  20  c.c.  in  a 
Kjeldahl's  flask  by  means  of  a  small  flnme.  20  c.c.  of 
concentrated  nitric  acid  are  then  added,  and  the  liquid 
heated  until  brown  fumes  cease  to  be  evolved.  After 
cooling,  the  solution  is  mixed  with  20  c.c.  of  concentrated 
sulphuric  acid,  and  the  black  liquid  thus  obtained  heated, 
with  gradual  addition  of  25  grms.  of  ammonium  nitrate, 
until  it  becomes  colourless.  After  being  allowed  to  cool, 
the  liquid  is  first  made  alkaline,  and  then  strongly  acidified 
with  nitric  acid.  The  insoluble  portion  is  then  removed 
by  filtration,  and  the  phosphoric  acid  precipitated  with 
molybdate  solution. — T.  H.  P. 

India-Rubber  Goods;  Anabasis  of .     A.  Heintz. 

Chem.-Zeit.,  1902,  26,  [23],  247—248. 
The  amount  of  rubber  present  in  rubber  goods  is  usually 
determined  by  difference  after  the  other  constituents  have 
been  separately  estimated.  The  author  considers  that  the 
desired  result  may  be  obtained  more  rapidly,  and  on  the 
whole  with  greater  accuracy,  by  direct  combustion  (after 
removal  of  organic  admixtures),  and  calculation  from  the 
amount  of  water  obtained  on  the  basis  of  the  formula 
(C,oHi,j)j.  for  rubber.  A  weighed  quantity  of  the  material 
should  be  extracted  with  solvents,  such  as  ether,  nitro- 
benzene, and  alcoholic  soda  to  remove  unsaponifiable  oil, 
asphaltum,  or  fatty  compounds,  should  qualitative  examina- 
tion have  indicated  their  presence.  The  residue  is  washed, 
dried,  and  burnt  in  the  combustion  tube.  If  weighed  when 
dry,  an  aliquot  part  only  need  be  burnt,  the  sulphur  of 
vulcanisation,  in  either  case,  being  held  back  by  suitable 
means. 

Despite  the  varied  origin  of  rubber,  all  washed  and 
purified  samples  have  an  average  composition  of  (CioH,5)j-. 
Washed  rubber,  as  prepared  for  commercial  manufacture 
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(especiilly  shoe-making),  constantly  shows  97  per  cent,  of 
this  chemical  substance,  and  this  correction  is  recommended 
for  technical  use. 

Two  samples  were  examined  by  estimating  the  inorganic 
constituents,  the  suli-hur  and  the  organic  components  (other 
than  rubber),  and  were  found  to  contain,  by  difference, 
21-63  per  cent,  and  19-38  per  cent,  of  rubber.  When 
analysed  by  combustion,  after  treatment  with  solvents  as 
descnbed,  the  amount  of  rubber  indicated  was  20-84  and 
19-21  per  cent,  respectively,  these  values  being  corrected 
on  the  basis  of  97  per  cent,  purity  of  the  commercial  rubber 
employed.  Two  other  samples  gave  in  a  similar  manner 
75-11  per  ceni.,  as  against  76-75  per  cent,  obtained  by 
indirect  estimation,  and  49 -C5  instead  of  49-30  per  cent. 
The  latter  contained  only  inorganic  admixtures. — K.  L.  J. 

RaMnose ;  Determination  of .      G.  Reinhardt.     Zeiis. 

Vereins  Deutsch.  Zuckerind.,  1902,  52,  [553],  114-116. 

Animai,  charcoal  washed  with  hydrochloric  acid  to  prepare 
it  for  clarifying  purposes  lowers  the  reading  of  an  inverted 
solution  of  sugar  by  its  absorbent  action.  If,  however,  a 
mi.xture  of  sucrose  and  raffinose  be  inverted,  the  clarified 
solution  reads  further  to  the  left  than  the  nnclarified 
solution,  when  the  proportion  of  raffinose  is  higher  than 
2-5  per  cent.  The  calculation  of  the  percentage  from  the 
raffinose  formula  of  Herzfeld  gives  too  much  or  too  little 
raffinose  according  as  the  amount  present  is  below  or 
above  2-5  per  cent.  The  amount  of  char  used  to  obtain 
these  results  is  3  grins,  of  prepared  char  per  100  c.c.  of  half- 
normal  inverted  solution. 

The  increase  of  the  levo-rotation  is  attributed  to  a  strong 
absorption  of  the  dextro-rotatory  melibiose,  which  along 
%vith  levulose  is  formed  on  inverting  raffinose.— L.  J.  de  W. 

XXIY.-SCIENTIFIC  &  TECHNICAL  NOTES. 

Distribution  of  a  Base  between    Two  A  rids ;    Method  of 

Delermininy   the  Ratio   of  .     H.   il.   Dawson  and 

F.  E.  Grant.  Proc.  Chem.  Soc,  18,  [249],  68. 
The  method  consists  in  shaking  up  an  aqueous  solution 
containing  two  ai-ids  and  a  base  (the  latter  being  insufficient 
for  saturation  of  the  acids)  with  a  second  liquid  which  is 
but  slightly  miscible  with  water,  and  which  is  capable  of 
extracting  one,  and  one  only,  of  the  four  substances  present 
.in  the  solution.  Tartaric,  malic,  succinic,  and  citric  acids 
are  not  extracted  from  their  aqueous  solutions  by  chloroform, 
but  considerable  quantities  of  acetic  acid  are. 

Determinations  of  the  ratio  of  distribution  of  acetic  acid 
between  water  and  chloroform  at  20°  have  been  carried  out, 
and  show  that  this  ratio  increases  very  considerably  with 
the  dilution.  By  means  of  a  diagram  on  which  the  acetic 
acid  concentrations  are  plotted  as  abscissse,  and  the  distribu- 
tion coefficients  as  ordinates,  the  concentration  of  the  acid 
in  water  corresponding  to  any  given  concentration  in  chloro- 
form can  be  readily  ascertained.  The  influence  of  the 
presence  of  the  salts  and  the  second  acid  on  tlie  distribution 
ratio  of  the  acetic  acid  has  been  investigated  and  found  to 
be  small. 

On  shaking  up  an  aqueous  solution  containing  soda  and 
acetic  and  tartaric  acids  with  chloroform  and  determining 
the  concentration  of  the  acetic  acid  in  the  latter,  then,  from 
the  diagram,  the  concentration  of  the  free  acetic  acid  in  the 
aqueous  solution  can  be  ascertained.  If  the  original  con 
centrations  of  the  base  and  the  two  acids  are  known,  the 
concentrations  of  the  free  tartaric  acid  and  of  the  two  salts 
can  be  calculated. 

The  aqueous  solutions  were  prepared  in  such  a  manner 
that,  after  shaking  np  with  an  equal  volume  of  chloroform, 
the  base  and  the  two  acids  were  present  in  as  nearly  as 
possible  equivalent  quantities,  the  excess  of  acetic  acid 
required  in  the  original  solution  being  determined  from  the 
preliminary  distribution  experiments. 

Several  series  of  experiments  have  been  carried  out  in 
which  acetic  acid  is  compared  with  the  several  acids  above 
mentioned,  three  or  four  concentrations  being  investigated 
in  each  case,  and  the  ratios  deterpiined  for  the  distribution 
of  the  base  between  acetic  and  each  of  these  acids. 


This  method  of  determining  the  ratio  of  distribution  of  a 
base  between  two  acids  can  also  be  employed  where  the 
second  liquid  takes  np  two  of  the  components,  for  example, 
the  two  acids  from  the  aqueous  solution,  but  the  ratios  ot' 
distribution  of  the  two  acids  between  water  and  the  second 
liquid  must  difEer  considerably  from  one  another  at  any 
given  concentration. 

Methane;    New   Syntheses    of  .       P.    Sabatier    and 

J.   B.    Senderens.       Comptes    Rend.,   134,    [9],   514 — 

516. 
The  authors  have  applied  the  reducing  action  of  recently- 
reduced  nickel  to  the  synthesis  of  methane  from  a  mixture 
of    hydrogen    with    either    carbon    monoxide    or    carbon 
dioxide. 

In  the  case  of  carbon  monoxide,  the  reaction  seta  in  at 
190°  C,  and  reaches  its  maximum  speed  at  250°  C.  At 
this  temperature  a  mixture  of  3  volumes  of  hydrogen  and 
I  volume  of  carbon  monoxide  is  completely  converted  into 
methane  (1  volume)  and  water.  Excess  of  carbon  mon- 
oxide retards  the  reaction.  The  nickel  is  not  affected,  and 
can  be  used  over  again  several  times. 

In  the  case  of  carbon  dioxide,  the  initial  temperature 
of  reaction  is  about  230'  C.,  and  the  most  favourable 
temperature  is  above  300°  C.  With  2  vols,  of  hydrogen 
to  1  vol.  of  carbon  dioxide,  practically  the  whole  of  the 
hydrogen,  and  with  more  than  4  vols,  of  hydrogen  to  1  vol. 
of  carbon  dioxide,  the  whole  of  the  carbon  dioxide,  is 
converted  into  methane. — J.  T.  D. 

Silicon  Hydride ;  Preparation  and  Properties  of  a  New 

.     H.  Moissan  and  S.  Smiles.     Comptes  Rend.,  134, 

[10],  569—575. 

Magnesium  and  silicon,  heated  together  in  a  stream  of 
hydrogen,  yield  a  magnesium  silicide  of  somewhat 
variable  composition,  which,  when  treated  with  hydro- 
chloric acid,  gives  a  mixture  of  hydrogen  with  other  gases. 
When  this  gaseous  mixture  is  cooled  by  liquid  air,  it 
deposits  a  white  solid ;  and  this  substance,  when  its 
temperature  is  allowed  to  rise  slowly  to  the  ordinary 
temperature,  gives  off  a  gas,  which  the  authors  have  not  yet 
examined,  and  leaves  behind  a  liquid,  boiling  at  5-2°  C, 
and  melting  (after  refreezing)  at  -138°  C.  This  liquid 
inflames  spontaneously  in  air,  and  has  the  formula  SijHj; 
is,  in  fact,  the  silicon  ethane. — J.  T.  D. 

Calcium  Silicide.     H.  Moissan  and  W.  Dilthey.     Comptes 

Rend.,  134,  [9],  503—507. 
When  excess  of  lime  is  heated  with  silicon  in  the  electric 
furnace,  the  silicon  is  completely  oxidised  and  converted 
into  calcium  silicate ;  but  if  the  silicon  be  in  excess,  cal- 
cium silicide,  CaSij,  is  formed,  according  to  the  equation 
2Cat)  -f  5Si  =  2CaSi2  -t-  Si02.  It  appears  as  a  mass  of  small 
greyish  crystals,  of  density  .ibout  2  •  5,  insoluble  in  alcohol, 
ether,  benzene,  turpentine,  or  liquid  ammonia.  It  is  rapidly 
and  violently  attacked  by  fluorine,  and  by  chlorine  at  a  red 
heat ;  but  air  or  oxygen,  even  at  a  red  heat,  has  but  little 
action  on  it.  Water  decomposes  it  very  slowly,  with 
evolution  of  hydrogen  (difference  from  calcium  carbide) ; 
and  hydrochloric  acid,  which  attacks  it  rapidly,  yields  also 
hydrogen,  and  produces  no  hydride  of  silicon. — J.  T.  D. 

Mercuric  Iodide  in  Solution ;   The  Nature  of .     J.  H, 

Kastle  and  J.  V.  Reed.  Amer.  Chem.  J.,  1902,  27, 
[3],209— 21H. 
Solutions  of  mercuric  iodide  in  organic  solvents  are  yellow, 
and  the  yallow  modification  separates  on  crystallisation.  If 
the  solution  be  kept  in  contact  with  the  separated  yellow 
crystals,  the  latter  turn  to  red  ;  there  is  no  equilibrium 
possible.  From  supersaturated  solutions  of  mercuric  iodide 
in  melted  naphthalene,  the  yellow  form  is  separated  on  the 
introduction  of  a  few  yellow  crystals,  powdered  glass,  or 
other  substances  in  coarse  powder  ;  the  red  crystals  do  not 
produce  crystallisation.  The  yellow  iodide,  which  crystal- 
Uses  from  various  solvents,  differs  greatly  in  stability  ;  the 
more  viscous  the  solvent,  the  slower  is  the  change  to  the 
red  variety.  Light  accelerates  the  transformation.  Yellow 
crystals  obtained  from  vaseUn  have  remained  under  the 
vaselin  almost  unchanged  for  18  months. — A.  C.  W. 
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Tellurium  Tetrachloride.     V.  Lehuer.     J.  Amer.  Chem 
Soc,  1902,  24,  [2],  188—190. 

ffHEN  an  excess  of  sulphur  chloride  is  brought  in  contact 
i-ith  metallic  tellarium  at  the  ordinary  temperature,  the 
elliirium  is  rapidly  attacked,  with  evolution  of  heat,  and 
vhite  needle-like  crystals  of  tellurium  tetrachloride  separate 
lUt.    The  reactioD  may  be  represented  as  follows  : — 

Te  +  aSsa,  =  TeClj  +  4S. 

The  sulphur  remains  in  solution  in  tlie  excess  of  sulphur 
:hloride,  which  is  decanted  off,  and  the  crystals  are  washed 
nth  carbon  bisulphide.  Tellurium  tetrachloride  is  perma- 
lent  in  dry  air,  but  is  decomposed  in  moist  air  with  forraa- 
ion  of  the  oxychloride.  Excess  of  water  gives  tellurous 
icid.  When  tellurium  is  heated  in  a  current  of  sulphur 
hlnride  vapour,  the  black  dichloride  is  first  produced,  the 
etrachloride  being  subsequently  formed. — J.  F.  B. 

Zinc  Oxide ;   Action  of  Hydroycn  Peroxhle  on .     De 

Forcrand.     Comptes  Kend.",  134,  [10],  601—604. 

ir  the  action  of  hydrogen  peroxide  on  moist  zinc  oxide 
or  hydroxide),  the  two  being  kept  in  contact  for  12  hours 
rith  constant  agitation,  a  compound  was  obtained  of  the 
oriDula  Zn407.65H20,  which  gradually  loses  water  to 
he  hmit  Zn407.4H„0.  Increase  in  the  proportion  of 
lydrogen  peroxide  or  in  the  time  of  contact  makes  no 
iiange  in  the  state  of  oxidation  of  the  product ;  but  if  the 
Iried  substance  be  freshly  treated  with  hydrogen  peroxide, 
n  unstable  compound  containing  oxygen  very  little  short 
f  the  formula  Zn02  is  formed.  If  the  last  compound  be  kept 
or  some  months  in  a  desiccator  at  the  ordinary  temperature, 
r  if  the  compound  Zn^O;  be  heated  to  100^  C,  an  oxide, 
'fsOi,  with  2H2O  or  3H;0,  is  obtained.  As  these  three 
ompounds  always  contain  at  least  as  many  molecules  of 
rater  as  of  atoms  of  oxygen  in  excess  of  ZnO,  the  author 
liinks  it  possible  that  they  are  really  compounds  of  ZnO 
r  Zn(OH)j  with  HjOj.— J.  T.  D. 


Ferric  Oxide ;   Crystallisation  of .     A.  Ditte. 

Comptes  Rend.,  134,  [9],  509— .512. 

Vhen  a  mixture  of  crystallised  ferrous  sulphate  and 
ommon  salt  is  heated  to  redness,  the  ferric  oxide  formed 
3  found  partly  in  the  condition  of  minute  crystals.  These 
rystals  do  not  arise  from  the  solution  of  the  oxide  in  fused 
ommon  salt,  for  (1)  nut  nearly  the  whole  of  the  ferric 
•side  produced  is  so  crystallised,  and  increasing  the 
iroportion  of  common  salt  present  has  no  perceptible 
fleet  on  the  amount  of  crystallised  oxide  formed  ;  and  (2) 
ireviously  formed  ferric  oxide  heated  with  common  salt  is 
lot  dissolved.  Nor  does  the  addition  of  ferric  or  ferrous 
hloride  or  of  sodium  sulphate  to  the  common  salt  in  the 
ist  experiment  increase  the  solubility  of  the  oxide.  As, 
joreover,  the  crystals  are  not  produced  when  the  ferrous 
ulphale  is  completely  dehydrated  and  the  common  salt 
ery  thoroughly  dried  before  the  mixture  is  made  and 
eated,  the  presence  of  water  seems  necessary  to  their 
Drmation,  and  the  author  assumes  that  they  are  produced 
y  the  reaction,  at  the  high  temperature,  of  water  vapour 
u  the  vapour  of  ferric  chlonde,  the  latter  produced  by  the 
eaction  of  hydrochloric  acid  (formed  from  sulphuric  acid 
od  salt)  on  some  of  the  ferric  oxide.  Obviously,  the 
reduction  of  the  sulphuric  acid  just  mentioned  implies  the 
resence  of  water  in  the  mixture.  The  addition,  to  the 
lixture  of  salt  and  ferrous  sulphate,  of  a  little  potassium 
uoride  increases  the  amount  and  the  brilliance  of  the 
rystals  formed.  The  sulphates  of  nickel,  cobalt,  man- 
auese,  or  aluminium,  substituted  for  that  of  iron,  give 
0  crystals  of  their  respective  oxides ;  in  all  of  them,  the 
;mperatnre  of  decomposition  of  the  salt  is  far  above  that 
fits  complete  dehydration. 

The  oxidation  of  pyrites,  and  the  heating  of  the  ferrous 
ilphate  thus  formed  with  common  salt,  may  explain,  in 
jnie  instances  at  least,  the  occurrence  of  crystallised  ferric 
side  in  the  crust  of  the  earth. — J.  T.  D. 


Manganese  and  Cobalt  Chlorides ;  Compounds  of  Alcohol 

with .      F.     Bourion.      Comptes    Rend.,  134,    [9], 

55.5—557. 

By  evaporating  solutions  of  these  salts  in  alcohol,  the 
compounds  MnCl3.3C2H50  (rose-cloured  crystals,  rapidly 
losing  alcohol  in  vacuo  or  in  air)  and  SCoClj.SCjHuO 
(blue  needles,  extremely  deliquescent)  are  obtained. 
Nickel  chloride  is  practically  insoluble  in  alcohol.— J.  T.  D. 

Glucophosphoric    Acid  ;     Pretiminary    Communication  on 

.     P.  A.  Levene.     J.    .\mer.  Chem.  Soc,  1902,  24, 

[2],  190—191. 

The  author  has  examined  a  substance  first .  obtained  by 
Palludiu  from  various  seeds.  He  has  prepared  a  copper 
salt  haviug  the  following  composition  :^Carbon,  16.95 
percent.  ;  hydrogen,  2-85  ;  nitrogen,  2-41  ;  phosphorus 
pentoxide,  24-10;  cupric  oxide,  35'66  ;  and  ash,  57-67 
per  cent. 

The  acid  occurs  in  nature  in  the  form  of  its  calcium 
magnesium  salt,  which  is  precipitated  by  alkalis  and  by 
sodium  acetate,  and  is  soluble  in  dilute  acid.  A  com- 
paratively dilute  solution  of  it  in  acetic  acid  gives  a 
precipitate  with  Witte's  peptone.  On  hydrolysis  with 
mineral  acids,  orthopliosphoric  acid  is  produced  ;  no 
glycerin  or  fatty  acids  are  formed.  With  phenylhydrazine 
the  products  of  hydrolysis  yieided  a  crystalline  deposit 
resembling  a  glucosazone. — J.  F.  B. 

Trinilroxylenol ;    The  Symmetrical .     J.  J.  Blanksma. 

Rei.tniv.  chim.  Pavs-Bas,  20,  422—424.     Chem.  Centr., 
1902,1,  [7],  419. 

By  the  action  of  nitric  acid  on  Knovenagel's  symmetrical 
-xyleuol,  symmetrical  trinitroxylenol,  C^(OH)(CH3)2(N03)3 
[OH,  :  (CHj),  :  (NOs),,  1.3.5.2.4.6],  is  produced.  It 
crystallises  from  dilute  nitric  acid  in  colourless  needles, 
which  melt  at  104"  C.  Symmetrical  trinitroxylenol 
resembles  picric  acid  in  many  of  its  properties,  but,  unlike 
the  latter,  is  not  attacked  by  potassium  cyanide,  apparently 
because  it  contains  no  hydrogen  atoms  in  the  ring  between 
the  nitro  groups. — ^A.  S. 

Protein    Bodies;     Sulphur    in    .       T.    B.    Osborne. 

J.  Amer.  Chem.  Soc,  1902,  24,  [2],  140—167. 
The  author  communicates  the  results  of  estimations  of 
sulphur  in  several  of  the  better-known  proteins.  In  most 
cases  a  large  number  of  different  preparations  were  analysed, 
and  the  mean  of  the  most  reliable  numbers  was  taken  ;  in  a 
few  cases,  however,  the  results  were  very  variable,  owing  to 
the  ill-defintd  character  of  the  proteins. 

The  total  sulphur  was  determined  by  alkaline  oxidation 
with  sodium  peroxide  ;  the  loosely-combined  sulphur,  i.e.,  that 
which  yields  sulphide  when  treated  with  alkaline  lead  acetate, 
was  determined  (1)  by  Schulz's  method,  boiling  with  30  per 
cent,  caustic  lye  in  presence  of  lead  acetate  and  metallic 
zinc  ;  (2)  by  heating  under  pressure  with  50  per  cent,  alkali 
and  a  little  lead  acetate.  The  latter  method  generally 
afforded  the  best  results,  especially  when  the  decomposition 
was  effected  at  a  temperature  of  165°  C. 

After  describing  in  detail  the  experiments  in  each  case, 
the  author  gives  a  table  in  which  he  has  compiled,  from  what 
he  considers  to  be  the  most  rehable  analytical  numbers,  the 
elementary  composition  aud  formulae  of  24  animal  and 
vegetable  proteins.  The  molecular  formulae  are  calculated 
by  multiplying  those  indicated  by  analysis  by  the  whole 
number  required  to  bring  their  molecular  weight  as  near  as 
possible  to  15,000,  this  ralue  being  taken  as  represeutmg  the 
minimum  size  of  the  protein  molecule. 

In  the  fcible  on  next  page  the  sulphur  contents  of  various 
proteins  are  set  forth,  most  of  the  determinations  being  the 
results  of  the  present  work. 

From  considerations  discussed  in  the  paper,  it  seems 
probable  that  the  whole  of  the  loosely-bound  sulphur, 
especially  in  those  proteins  which  are  rich  in  sulphur,  cannot 
he  obtained  in  the  form  of  lead  sulphide,  under  the  condi- 
tions of  the  experiments.  It  appears  that  when  only  one 
atom  of  loosely-bound  sulphui'  is  present,  this  can  always 
be  converted  quautiiatively  into  sulphide,  but  that,  when 
more  than  one  atom  of  such  sulphur  is  present,  the  results 
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Protein. 


Total 
Sulphur. 


Atoms  of 
Sulphur 
in  the 
Protein 
Molecule 
on  the 
15.000 


Loosely- 
bound 
Sulphur. 


Proportion 

of  total 
Sulp}iur 
in  thn 
form  of 
loosely- 
bound 
Sulphur, 


Seralbumin 

OxyhaenioKlobin,  dog. . 
Scroftlobulin,  horse  ... 

filiadin 

Oxyhcenioslobin,  hor^ie 

Violin  

Amandin 

Globin  

Glycinin 

Vicilin  

Legumin 

Edestin  

Zein 

OvovitelHn 

Fibrin 

Excelsin 

Ovalbumin 

Phas<!ohn 

Casein 


Per  Cent 

-    1 

1-930 

9        1 

0-668 

8 

1-110 

5 

1-027 

6 

0-380 

2 

0-4-26 

2 

0-429 

2 

0-420 

2 

0-710 

4        1 

0-200 

0-385 

2 

0-880 

4 

0-600 

8 

1-02R 

5 

1-100 

5 

1-C86 

5 

1-616 

8 

0-312 

0-800 

4        1 

Per  Cent. 

a -280 
0-335 
0-6S0 
0-619 
0-190 
0-214 
0-217 
0-200 
0-320 
0-092 
0-165 
0-346 
0-212 
0-34S 
0-SSO 
0-350 
0-491 
0-072 
0-101 


Per 

Cent, 


Ratio. 


60~i 


1/2 


SOT 

50 

60 

48 

46 

46 

41 

40j 

35-1 

34  1 

34  h/3 

3il 

30J 

2S    1/4 

13    1/8 


of  analysis  by  the  alkaline  lead  methods  are  too  low. 
There  are  probably  two  kinds  of  protein  complexes  con- 
taining loosely-bound  sulphur  reacting  with  alkaline  lead 
solutions,  one  yielding  the  whole  of  its  sulphur  under  these 
conditions,  and  the  other,  comparable  with  cystin,  present 
in  those  proteins  which  are  rich  in  sulphur,  yielding  only  a 
part.— J.  F.  B. 

Arabinose ;  Derivatives  of .    G.  Chavanne.     Comptes 

Rend.,  134,  [11],  661—663. 

Br  the  method  of  Koenigs  and  Knorr  (this  Journal,  1901, 
626),  the  author  has  obtained  from  arabiaose  both  aceto- 
bromarabiiKise  (bard,  colourless,  transparent  needles, 
melting  at  137°  C,  soluble  in  acetic  acid,  chloroform, 
benzene,  but  little  in  other  solvents,  slowly  decomposed  by 
moisture,  strongly  Isevo-rotatory,  reducing  Fehling's  solution 
when  heated),  and  acetochlorarabinose  (m.p.  148°  C, 
closely  rcsembUng  the  bromo-compound  in  all  the  properties 
enumerated).  The  author  has  attempted  with  these 
substances  to  prepare  tetracetylarabinose,  aud  has  ob- 
.  taiued  crystals  melting  at  80°  C,  but  not  yet  in  Bufiicient 
quantity  for  analysis. 

The  author  has  also  prepared  the  phenylhydrazone  of 
arabinose,  in  white  crystals,  m.p.  150° — 151°  C,  apparently 
identical  with  that  prepared  by  Tanret  by  a  different  method. 

—J.  T.  D. 

Lactic  Acid  ,-     Two  Aew  micrococci  capable  of  Forming 

.       Hashimoto.      Hygien.  Rundsch.,-11    821 — 834. 

Chem.  Centr.  1902,  1,  [7],  438. 

The  author  has  detected  in  imperfectly-sterilised  milk, 
two  micrococci  which  have  the  power  of  curdling  milk  with 
the  formation  of  acid.  The  author  divides  the  micrococci 
capable  of  forming  lactic  acid  into  two  main  classes,  viz., 
simple  micrococci  and  sireptococci,  with  subdivisions 
depending  upon  their  capability  or  otherwise  of  liquefying 
gelatin.  The  two  micro-organisms  isolated  by  the  author 
produce  d-lactic  acid  from  milk  sugar  ;  one  belongs  to  the 
group  of  simple  micrococci,  and  the  other  to  that  of  strep- 
tococci. The  former  is  very  nearly  allied  to,  if  not  identical 
with,  Micrococcus  acidi  paralactici  tiquefac.  Halensis 
Kozai ;  for  the  streptococcus,  the  author  proposes  the 
name,  Streptococcus  acid,  paralact.  non-liquefac.  (Halensis). 

—A.  S. 

Heptacetylchlorlactose.     A.  Bodart.     Monatsh.  fiir  Chem., 

1902,23,  [0.1—8- 
Attemfts  at  the  acetylation  of  milk  sugar  by  a  mixture  of 
acetic  anhydride  and  sulphuric  acid  did  not  lead  to  satisfac- 
tory results.  When  the  product  of  reaction  was  poured  on 
to  ice,  nothing  but  an  uncrjstallisable  resin  was  obtained. 
When  the  product  was  purified  under  anhydrous  conditions, 
neutralised  with    fused   sodium   acetate   and  treated   with 


organic  solvents,  the  only  product  isolated  was  pentacetul 
glucose,  m.p.  111-.5°C.  No  galactose  derivative  could  b( 
isolated  from  the  amorphous  residue. 

Acetylation  in  presence  of  hydrochloric  acid  gave  bettei 
results,  and  was  carried  out  as  follows: — 10  grms.  of  dr\ 
milk  sug.ar  were  mixed  with  83  c.c.  of  acetic  anhydride  aoc 
saturated  with  dry  hydrogen  chloride  gas,  whilst  immerse< 
in  a  freezing  mixture.  The  vessel  was  then  sealed  up  and 
allowed  to  remain  for  several  days,  until  the  sugar  was  all 
dissolved.  The  excess  of  acetic  anhydride  and  chloridt 
was  distilled  off  in  vacuo,  and  the  residue  purified  bv 
benzene  and  petroleum  spirit.  The  product  consisted  ol 
heptacetylchlorlactose,  melting  unsharply  at  about  120°  C. 
[a]i,  in  chloroform  solution  =  -H  1Vi;t°.  It  was  converted 
by  silver  acetate  intojoctacetyllactose  ;  alkyl  lactosides oouW 
not  be  prepared. — J.  F.  B. 

Heptacett/lchlormaltose.     R.  Foerg.     Mouatsh.  fiir  Chem 

1902,  23,  [1],  44—50. 
Heptacetylchlokmaitose    was    prepared    in   a   manner 
similar  to  that   employed  in  the  case   of   heptacetylchlor- 
lactose (see  preceding  abstract). 

Its  conversion  into  the  heptacetates  of  methylinaltosidt 
and  ethylmaltoside  was  readily  effected  by  the  process  of 
Koenigs  and  Knorr  (see  this  Journal,  1901,  G2()),  bntooi 
acetonitrose  could  be  obtained. 

This  heptacetylchlormaltose,  [oJd  in  chloroform  solu-i 
tiou  =  —  159°,  prepared  directly  from  maltose,  appears 
to  be  different  from  that  described  by  Fischer  and  Ann- 
strong  (see  this  Journal  1901,  1151),  obtained  by  the  action 
of  liquid  hydrogen  chloride  on  oetacetylmaltose.  The  forocer 
melts  at  118° — 120°  C,  whilst  that  of  Fischer  and  Armstrong 
melts  at  64° — 66°  C.  On  the  other  hand,  the  melting 
points  of  the  acetylmethylmaltosides  are  not  very  different. 

—J.  F.  B. 

Ketoses ;  Isolation  of .     C.  Neuberg,  Ber.,  1902,  35 

[4],  959—966.  ' 

It  is  well  known  that  plienylhydraziue  yields  the  same 
osazones  with  all  the  sugars  of  allied  groups,  making  no 
distinction  between  aldose  sugars  and  ketose  sugars.  The 
author    has    discovered     that     unsymmetrical,    secondary, 

C    H 

substituted  hydrazines  of  the  type    1   »>N.NH2,  especially! 

methj-1  phenylhydrazine,  react  with  ketose  sugars  to  form 
osazones,  whilst  with  aldose  sugars  thej'  form  only  colourless 
hydrazoncs.  The  osazones  are  strongly  coloured  and  are 
readily  separated  from  the  aldose  hydrazoncs.  Hydrazines 
substituted  in  the  benzene  nucleus  behave  like  phenyl- 
hydrazine. 

dFriictose-metkgl-phent/losazone  is  the  most  important 
compound  described  by  the  auth.ir  and  is  prepared  as 
follows  : — To  a  solution  of  1-8  grm.  of  Isevuloseiu  10  c.c.  of 
water,  4  grms.  of  methylphenylhydrazine  are  added,  together 
with  sufficient  alcohol  to  make  a  clear  solution.  After  the 
addition  of  4  c.c.  of  50  per  cent,  acetic  acid,  the  liquid, 
which  rapidly  becomes  yellow,  is  heated  for  5  or  1 0  minutes 
on  a  water  bath.  On  standing,  crystallisation  soou  begins 
and  is  complete  after  2  hours.  Crystallised  from  10  per 
cent,  alcohol,  this  osazonc  occurs  as  reddish  yellow  needles 
melting  at  153°  C. ;  it  is  readily  soluble  in  most  solvents, 
sparingly  soluble  in  benzene  and  insoluble  in  light 
petroleum. 

The  methyl-phenylosazone  of  a  ket'ipento.ie,  obtained  bv 
the  oxidation  of  (/-arabiie  by  Fenton's  process,  is  described, 
m.  pt.  172°  C,  also  diojcyacetone  methi/l-phenylosazone 
ra.  pt,  127° — 130°  C.  The  sorbose  derivative  was  prepared 
and  analysed,  but  could  only  be  obtaiaed  in  the  form  of 
an  oil. 

This  method  for  the  isolation  of  ketose  sugars  is  especially 
serviceable  for  the  characterisation  of  isovulose  in  mixtures, 
particularly  in  physiological  experiments. — J.  F.  B. 

Carbohydrates  in  the  presence  of  Ferrous  Salts ;  Action  of 

Hydrogen   Pero.ride  on .     ///.     R.  S.  Morrell  and 

J.'M.  Crofts.     Proc.  Chem.  Soc,  18,  [248],  55. 

The  specific  action  of  hydrogen  peroxide  in  the  presence  of 
ferrous  sulphate  was  first  demonstrated  by  Feutou  in  the 
oxidation  of  tartaric  acid    to  dihydroxymaleic  acid  (this 
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ouTBal,  1893,  467).  Glucose,  Isevulose,  arabinose,  and 
lamnose  have  been  shown  by  the  authors  to  be  trans- 
wmed  by  this  peculiar  reaction  into  osones,  which  were 
■cognised  by  their  power  to  react  with  substituted 
ydrazines  at  the  ordinary  temperature  (Trans.  Chera. 
loc,  lf99,  75,  "86,  and  1900,  77,  1219).  It  has  been  found 
ijat  mannose  on  oxidation  gave  an  osone  which  yielded 
•ith  phenjlhydrazine  at  the  ordinary  temperature  phenyl- 
'lucosazone.  The  preparation  of  pure  glucosone  from  both 
lucose  and  lajvulose  has  been  attempted,  and  a  white, 
imorphous  solid  has  been  obtained  which  gave  analytical 
Jesuits  agreeing  with  the  formula,  CfiH,.,06  and  CsHidO^. 
This  substance  reacted  readily  with  phenylhydrazine  at  the 
rdinary  temperature  and  furnished  a  good  yield  of  phenyl- 
liicosazone.  The  glucosone  from  glucose  was  feebly 
lextrorotatory,  whilst  that  from  hevulose  was  slightly 
Ecvorotatory.  Glucosone  obtained  by  E.  Fischer  (this 
ournal,  1889,  296),  is  lavorotatory. 

An  aqueous  solution  of  glucosone  prepared  from  either 
i'lucose  or  laevulose  on  oxidation  with  bromine  at  40° 
urnished  a  good  yield  of  the  calcium  salts  of  a  trihydroxy- 
lutyric  acid.  The  barium  salt  of  the  same  acid  has  been 
ibtained,  and  both  the  calcium  and  barium  salts  seem  to  he 
ilentical  with  (/-erythronic  acid  (Kull,  this  Journal,  1900, 
!82).  The  calcium  and  barium  salts  of  this  acid  obtained 
rem  glucosone  prepared  from  either  dextrose  or  Ia:vulose 
lave  yielded  butyric  acid  on  reduction  wiih  hydriodic  acid 
md  phosphorus. 

Mineral  Resodrces  of  the  United  States,  Calendar 
yE.iR  1900  (Department  of  the  Interior.  United  States 
Geological  Survey.  Charles  D.Walcott,  Director).  David 
T.  Day,  Chief  of  Division  of  Mining  and  Mineral 
Resources.  Washington,  U.S.A.  :  Government  Printing 
Office.     1901. 

8vo  VOLUME  containing  table  of  contents,  introduction, 
summary  of  the  mineral  production  of  the  United  Slates 
in  1900,  pages  13 — 38,  and  other  subject-matter  tilling  86.5 
pages.  The  volume  ends  with  an  alphabetical  index  of 
subject-matter.  The  following  are  the  items  upon  which 
geographical  and  industrial  details  are  given  : — I.  Iron  Ores. 
II.  Iron  and  Steel,  at  the  close  of  the  19tn  Century.  III. 
Gold  and  Silver.  IV.  Manganese  Ores.  V.  Copper.  VI. 
Clay  Products.  VII.  Cement.  VIII.  Precious  Stones. 
IX.  Talc  and  Soapstone.  X.  Abrasive  Materials.  XI. 
Phosphate  Eock.  XII.  Sulphur  and  Pyrites.  XIII. 
Gypsum.  XIV.  Salt.  XV.  Mica.  XVI.  Fluorspar. 
XVII.  Asbestos.  XVIII.  Lithographic  Stone.  XIX. 
Graphite.  XX.  Mineral  Paints.  XXI.  Barytes.  XXII. 
Fuller's  Karth.  XXIII.  Flint  and  Felspar.  XXIV.  Chro- 
raite  or  Chromic  Acid  Ore.     XXV.  Mineral  Waters. 


I.— GENERAL. 

Indigo,  Synthetic;    Revocation  of  Patents  relating 
TO  THE  Production  of . 

Chem.-Zeit.,  1901,  245,  1110. 

j|By  decision  of  the  Austrian  Ministry  of  Commerce 
(Handelsministeriuru),  dated  .lune  30,  1900,  and  Oct.  10, 
1900,  fifteen  patents  of  the  lladi^che  Anilin  und  Sodafabrik, 
Ludwigshafen,  have  been  revoked  on  the  ground  of  their 
not  having  been  worked  in  Austria.  These  patents  were 
granted  for  the  production  of  synthetic  indigo  and  of  inter- 
mediate products  used  in  the  manufacture  of  synthetic 
indigo,  such  as  phtbalic  acid  (from  naphthalene).  The 
following  is  an  abstract  of  the  reasons  on  which  the  decision 
is  based. 

The  holder  of  a  patent  must  commence  to  work  his  patent 
in  the  course  of  the  first  year  after  the  patent  is  granted. 
Within  this  time  at  the  least,  all  the  preliminary  arrange- 
ments must  be  made  for  working  his  invention  permanently 
and  on  a  manufacturing  scale.  Within  the  second  year  his 
invention  must  be  actually  worked  on  the  large  scale. 
Should  difficulties  in  the  sale  or  manufacture  of  the  patented 


article  occur,  a  stoppage  of  working  may  be  permitted  for  a 
period,  not  exceeding  two  years,  subject  to  the  condition 
that  the  invention  has  actually  been  previously  carried  out 
on  the  large  scale.  The  public  demand  for  the  patented 
article  cannot  be  taken  into  consideration,  and  hence  the 
plea  of  the  defendants  that  there  was  no  demand  in  Austria 
for  the  intermediate  products  patented,  could  not  be  enter- 
tained. The  mere  carrying  out  of  the  patented  process  or 
the  production  of  the  patented  article  on  a  single  occasion 
or  experimental  working  cannot  be  deemed  to  fulfil  the 
requirements  of  the  law. — F.  N. 

Future  of  China: — The  Industkial  Outlook. 

Standard,  April  1,  1902. 

Dr.  A.  von  Rosthorn.Councillorof  Legation,  and  Austrian 
Charije  d' Affaires  at  Pekin  during  the  siege  of  the  Lega- 
tions, recently  read  a  paper  on  China  at  an  Industrial  and 
Commercial  Club  in  Vienna.  He  gave  some  hints  as  to  the 
articles  which  Austria  might  successfully  export  to  China, 
and  he  specially  mentioned  beer,  wine,  mineral  waters, 
sugar,  conserves,  enamelled  ironware,  cottons,  ribbons, 
artiScial  flowers,  cheap  leather  goods,  paper,  &c.  He 
thought  that  the  demand  for  a  better  class  of  poods  was 
increasing.  For  sorre  years  past  the  import  of  inferior 
cotton  goods  has  fallen  off,  and  that  of  woollen  cloth  has 
increased.  Several  European  articles,  such  as  lamps, 
mirrors,  and  glassware,  will,  in  future,  sell  much  more 
extensively  than  they  have  hitherto  done.  The  introduc- 
tion of  railways  will  increase  the  demand,  not  so  much  by 
cheapeuing  freight,  as  by  bringing  larger  sections  of  the 
native  population  in  cont.act  with  European  settlements, 
and  by  thus  making  them  acquainted  with  Western  comforts 
and  luxuries. 

Customs  Decisions  in  the  Netherlands. 
Bd.  of  Trade  J.,  March  20,  1902. 

The  following  decisions  affecting  the  Dutch  Tariff  have 
recently  been  published  in  the  official   Verzameling. 

Under  certain  conditions,  collodion  for  use  in  the  manu- 
facture of  gas  mantles,  may  be  admitted  free  of  duty. 

Sheets  of  paper  pulp  or  wood  pulp  manufactured  in  such 
a  way  that  they  can  be  immediately  used  as  cardboard  or 
packing  piper  are  dutiable  as  "paper  of  all  kinds,"  at  the 
rate  of  5  per  cent,  ad  valorem.  If,  however,  such  articles 
be  not  capable  of  being  used  immediately  as  paper,  either 
because  they  are  insufficiently  prepared,  or  because  they 
are  perforated,  they  are  exempt  from  duty. 

Exports  from  Portuguese  African  Coi-onies. 
Foreiyn  Office  Annual  Series,  No.  2746. 

The  principal  articles  exported  from  Angola  in  1900  were 
2,151,000  kilos,  of  india-rubber,  valued  at  3,685  contos  of 
reis  (571,200/.)  ;  435,000  kilos,  of  wax,  valued  at  284  contos 
of  reis  (44,000/.)  ;  and  88,000  kilos,  of  oleaginous  seeds. 

The  exports  from  the  islands  of  St.  Thomas  and  Principe 
included  small  quantities  of  wax  and  india-rubber 

British  Chemicals  in  Kus.sia. 

An  Encyclopaedic  Dictionary  of  raw  materials  and  manu- 
factured products  is  now  being  brought  out  in  St.  Peters- 
burg, under  the  editorship  of  .\Ir.  Boris  M.  Brandhendler, 
M.K.A.S.,  6,  Pracheshny,  St.  Petersburg. 

The  attention  of  British  manufacturers  of  chemicals  aud 
chemical  products  is  drawn  to  this  work,  and  their  assistance 
is  requested  in  furnishing  information  with  regard  to  these 
articles  of  commerce,  under  the  following  heads  :  — 

(a.)  Kinds  and  Varieties  (commercial),  with  short 
description  of  each  article. 

(6.)  Packing  (material,  quantity,  &c.),  with  reference  to 
each  article. 

(c.)  Statistics  (where  exact  details  cannot  be  given, 
average  figures  may  be  furnished),  relating  to  each  article, 
explaining  the  amount  of  general  production  or  trade  with 
different  countries,  and  with  Russia,  in  particular. 

Information  is  requested  with  regard  to  ammonium  salts, 
aluminates,   and   other   chemicals   beginning    with    "  A "  ; 
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also  with  resard  to  tarytes,  benzatdehyde,  borax,  boric 
acid,  carbonate  of  lime  (of  Scotch  origin),  coal-tar  naphtha, 
and  .•ihale  naphtha. 

All  details  should  be  sent  to  the  above  address. 

Exports  op  the  Straits  Settlements  m  1901. 

Bd.  of  Trade  J.,  March  20,  1902. 

The  followinff  talile  shows  the  quantities  of  the  prncipal 

articles  of  produce  exported  from  the  Straits  Settlements  to 

the  continent  of  Europe  and  the  United  States  of  America 

in  1901  :— 

Exports  of  Principal  Articles  of  Produce  in  1901. 


Articles. 


To  Continent 
of  Europe. 


Gambier 

Tin 

(?ntta  percha  . . . 
.TelutonK  rubber 

Hides,  raw 

tanned  . . 

Gum  copal 

Borneo  nibber.. 
Gum  benjamin  . 

Cubebs 

lUipi  nuts 

Suear  

Copra 

Canes  per  mill   . 

Isinglass 

Gum  dammar  . . 


Tons. 
8,1.50 
6,600 
1,3.50 

770 
■WD 

'750 
120 
160 

'7iO 

90 

33,200 

1,220 

'"60 


To  United 
States  of 
America. 

To  United 
Kingdom. 

Tons. 

Tons. 

12..500 

14.500 

lS.li.50 

24,350 

6S0 

.■i.500 

6.250 

360 

Ull 

2,070 

6(10 

2,270 

2,000 

90 

170 

15 

160 

170 

5 

3.760 

10 

558 

115 

120 

50 

CcsTOMS  Decisions  in  New  Zeal.vnd. 
Bd.  of  Trade  J.,  March  20,  1902. 
The  foUowinj;  Customs  Decisions  have  reference  to   the 
Tariff  of  New  Zealand  : — 


Articles,  and  bow  classed. 


Druegists'  shop  fittings,  bottles  for— 

As  druggists'  sundi-ies 

Tanning  extract  (mixture  of  "  tannin  "  acid  and 
sugar)— 

As  chemicals,  n.o.e 


Bate  of 
Import  Duty. 


15  "/<,  ad  vat. 
15  „ 


Chbmicai,  Instbuotion  and  Chemical  Industries  in 
Germany  ;  Sbpplementarv  Report  on . 

Foreign  Office  Miscellaneous  Series,  No.  573. 

The  information  contained  in  the  present  report  deals 
with  the  facilities  for  and  expenditure  ou  chemical  instruction 
at  the  two  Prussian  technical  high  schools  at  Berlin  and 
Hanover,  respectively,  and  at  the  University  of  Berlin,  and  is 
intended  to  supplement  the  information  given  in  the  report 
on  chemical  instruction  and  chemical  industries  in  Germany, 
published  under  No.  561  of  the  Miscellaneous  Series  (this 
Journal,  1901,  849).  In  the  chemical  department  of  the 
Berlin  Technical  High  School,  there  are  six  professors 
for  the  folliiwing  branches  of  chemistry  : — Organic  Chem- 
istrv.  Inorganic  Chemistry,  Chemical  Technology,  Metal- 
lurgv,  Electro-chemistry,  Photo-chemistry ;  six  lecturers  for 
the  following  branches  : — Chemistry  of  Foods,  Agricultural 
Chemical  Technology,  Vegetable  and  Animal  Fats,  Oils,  &c.. 
Designing  of  Chemical  Works  and  Plants,  Architectural 
Chemical  Technology,  Physical  Chemistry  ;  finally,  12 
private  lecturers  for  the  following  branches: — Electrolytic 
Metallurgy,  Chemistry  of  Foods,  Ceramics  and  Mortar, 
Chemistry  of  the  Growth  of  Plants,  Investigation  of  Oils, 
Fats,  and  Naphtha,  Technology  of  thfl  Proteins  and  Albu- 
minoids, Repetition  of  Organic  Chemistry,  Special  Chemistry 
of  Cement,  Liuie,  &c.,  Qualitative  and  Quantitative  Analysis, 
Aniline  Dyestuffs,  Terpenes  and  Camphor,  Modern  Synthetic 
Drugs. 

Particulars  are  given  regarding  salaries  of  the  staff,  also 
number  of  professors,  lecturers,  and  students.     In  1899, 


there  were  no  less  than  41  professors,  lecturers,  private 
lecturers,  and  assistants  to  278  students  or  about  one 
instructor  to  seven  instructed. 

At  the  Hanover  Technical  High  School,  the  proportion  of 
instructor?  to  instructed  is  23  to  285,  or  about  1  to  12.  The 
dep.artment  of  chemistry  at  the  Berlin  University  forms  one 
of  the  sub-divisions  of  the  faculty  of  philosophv,  and  the 
professors  of  chemistry  are  members  of  the  philosophical 
faculty.  The  lectures  in  the  various  branches  of  chemistry 
are  open,  not  only  to  the  students  of  chemistry,  but  also  to 
the  students  of  medicine  and  pharmacy,  and  to  future 
schoolmasters  and  professors  for  mathematics  and  natural 
science.  In  1899,  the  number  of  students  in  the  Philo- 
sophical Faculty  was  2,162;  in  the  Mathematical  and 
Natural  Science  divisions,  784  The  total  expenditure  for 
new  apparatus,  instruments,  chemicals,  repairs,  ^:c.  in  the 
Fir'it  Chemical  Institute,  Second  Chemical  Institute,  Tech- 
nological Institute,  and  Pharmaceutical  Institute,  in  1901, 
was  4,079/.  Particulars  as  to  cost  of  buildings,  &c.  are 
given. 

The  various  figures  show  clearly  the  large  proportion  of 
chemical  instructors  to  students,  the  increase  in  the  number 
of  students,  and  the  facilities  provided  for  instruction  in 
almost  alt  conceivable  branches  of  chemistry.  They  indicate 
that  the  Prussian  State,  in  spite  of  the  expenditure  already 
incurred  and  the  leading  position  attained  by  the  chemical 
industries,  is  far  from  regarding  the  present  means  of 
instruction  as  adequate  for  future  contingencies,  but  is  at  all 
times,  upon  representations  from  the  requisite  industrial  and 
educational  quarters,  prepared  for  lavish  public  outlay 
should  future  developments  reveal  this  necessity.  — C.  T.  T. 

III.— TAR  PRODUCTS,  PETROLEUM,  Etc. 

Oil  Prospecting  Regulations  in  Western  Australia 
Bd.  of  Trade  J.,  March  20,  1902. 

The  Govemmetit  Gazette  of  Western  Australia,  of 
Nov.  29  last,  publishes  the  text  of  new  regulations  under 
the  Mineral  Lands  Acts,  1892 — 99,  with  regard  to  pro- 
specting areas  for  oil.  Oil  is  defined  as  including  mineral 
oil,  shale,  bitumen,  or  any  mineral  fuel  other  than  coal. 

The  above  regulations  may  be  seen  by  persons  interested 
on  application  to  the  Commercial  Intelligence  Branch  of 
the  Board  of  Trade,  50,  Parliament  Street,  S.W. 

Peteoleitm  in  Gekmaxt. 

Chem.  Trade  J.,  March  29,  1902. 

The  production  of  crude  petroleum  in  Germanv  rose  from 
192,232  barrels,  in  1899,  to  358,297,  in  1900.  The  increase 
of  1899  over  1898  was  8,808  barrels  only.  The  mean  price 
obtained,  in  1900,  was  10s.  per  barrel,  as  against  8s.,  in 
1899,  and  8s.  3d.  in  1898. 

Oil  at  Pensacola  (United  States). 
Foreign  Office  AnntuU  Series,  2Vo.  2752. 

Recent  indications  of  oil  have  been  discovered  in  and 
around  Pensacola,  and  from  samples  obtained,  oil  of  good 
quality  is  likely  to  be  found. 

Companies  have  been  formed  for  the  purpose  of  boring 
wells,  and  shares  have  been  issued  to  the  public.  _ 

IV.— COLOURING  MATTERS,  Etc. 

Indigo  Market  in  Germ-ant  in  1901. 

U.S.  Cons.  Reps.,  March  6,  1902. 

The  year  1901  witnessed  a  slow  but  steady  increase  in 
the  prices  of  natural  indigo,  with  a  relatively  satisfactory 
business.  Towards  the  end  of  summer  the  demand  slackened, 
due  to  the  fact  that  the  large  colour  works  at  Hiichst  and 
Ludwigshafen  offered  artificial  indigo  at  greatly  leduced 
prices,  in  order  to  reduce  their  stocks. 

The  Consul  calls  attention  to  the  wisdom  of  giving 
preference  to  the  natural  product  when  prices  are  satis- 
factory, and  states  that  should  producers  be  compelled 
to   discontinue   the    cultivation    of   indigo   on   account   of 
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s  unprofitableness,  consumers  would  become  entirely 
■pendent  upon  the  colour  manufacturers,  who  would 
robablv  combine  and  raise  prices,  as  was  done  in  the 
jse  of  Alizarin  Blue. 

Owing  to  the  improved  method  of  production,  natural 
idi"o  will  at  least  remain  an  equal  rival  of  the  synthetic 
redact,  and  advices  from  Caloatt4i  regarding  the  new  crop 
aote  prices  which  will  allow  the  natural  product  to 
K-cessfully  compete  with  the  artificial. 

The  finer  qualities  of  Bengal  indigo  were  again  least 
lected  by  fluctuations  of  prices.  The  limited  supply 
lund  a  ready  market.  The  greatest  demand  was  for 
edium  qualities,  and  the  stocks  have  been  much  reduced. 
iva  indigo  maintained  its  preferred  position  and  brought 
ilativelv  hiirh  prices.  Of  the  new  crop,  a  considerable 
lantitv  is  said  to  have  been  already  sold  at  high  prices 
ir  future  delivery. 

The  stock  on  hand  in  Europe  amounted  to  9,000  cases  at 
le  end  of  the  year  1901,  against  8,.500  cases  in  1900, 
),000  cases  in  1899,  13,500  cases  in  1898,  19,000  cases  iu 
J97,  and  14,000  cases  in  1896. 

Indigo  ;  Artificial  v.  Natural ,  in  Gersiany. 

Drogisten  Zeif.,  Jan.  31,  1902. 
The  following  announcement  has  been  issued  from  the 
othiug  department  of  the  Prussian  Ministry  of  War,  with 
ferenee  to  the  reported  decision  of  the  Prussian  Govern- 
ent  to  substitute  artiticial  for  natural  indigo  in  the  dyeing 
■  the  blue  cloth  used  in  the  army  : — 

Manufacturers  are  quite  free  to  use  either  artificial  or 
itural  indigo,  whichever  they  may  prefer,  in   the   dyeing 

cloth  for  military  purposes.     (See  this  Journal,  1902,81.) 

V.—PBEPARING.  BLEACHING,  Etc.. 
TEXTILES,  YARNS,  AND  FIBRES. 

liUTATiON  Silk  Yarn  :   Customs  Decision 

(United  States). 

Bd.  of  Trade  J.,  March  20,  1902. 

Imitation  silk  yarn,  made  partly  of  pvroxylin,  hut  which 
IS  been  denitrated  in  the  process  of  manufacture,  and  which, 
its  imported  condition,  is  not  composed  in  chief  value  of 
rroxylin  or  a  compound  of  pyroxylin,  is  dutiable  as  "  silk 
irn  or  thread,"  under  par.  385  and  the  provisions  of 
;ction  7  of  the  Tariff. 

Hkmp-Bleaching  Compound  Dutt-freb  in  Canada. 

U.S.  Cons.  Reps.,  March  18,  1902. 
The  Canadian  Government  has  recently  transferred  a 
imber  of  articles,  heretofore  dutiable,  to  the  free-import  list, 
ith  a  view  to  increase  their  manufacture  in  that  country, 
mong  these  articles,  which  will  be  admitted  free  only  when 
iported  by  manufacturers  for  use  in  their  own  factories,  is 
:mp-bleaching  compound,  for  the  manufacture  of  rope. 

VII.— ACIDS,  ALKALIS,  SALTS,  Etc. 

Arsenic  in  Portugal. 
Bd.  of  Trade  Notice,  March  17,  1902. 
The  only  mine  producing  arsenic  in   Portugal  is  that  of 
ntor,  situated  in  the  parish  of   Nogueira  do  Cravo,  town- 
ip  of  Oliveira  de  Azemeis,  district  of  Aveiro. 
This  mine  has  produced  the  following  quantities  of  arsenic 
LSjOj)  :— 


tear. 

Metric  Tons. 

Value  per  Ton  in 
Be  is. 

1898 
1899 

1900 

19«1 

751 

1,082 
f  BOO 
I  BOO 

l,010-«7 

60.190. 
52.4U0 

en.uoo 

56,000 
66.990 

There  is  only  a  small  importation  of  arsenic,  which  nearly 
comes  from  Germany,  fetching   a  better   price  in  lumps 


than  in  powder.  The  wholesale  price  is  about  £7  to  £8  per 
ton.  The  druggists  of  Lisbon  and  Oporto  together  do  not 
import  more  than  10  to  20  tons  per  annum,  and  the  glass 
factories  about  3  tons  per  annum. 

Chemicals  in  Spain. 

U.S.  Cons.  Reps.,  March  8,  1902. 

The  following  are  the  principal  chemical^  imported  by 
Spain  : — Caustic  soda  (25,000 — .30,000  tons  per  annum)  from 
Great  Britain,  Belgium,  and  Prance  ;  chloride  of  lime  from 
France,  Belgium,  and  Great  Britain  ;  "ammonia  alkali,"  or 
"  auuuonia  ash  "  (about  8,000  tous  a  year),  from  Belgium 
and  Germany  ;  lump  silicate  of  soda  (about  l.OuO  tous  per 
annum)  from  Great  Britain,  Germany,  and  Belgium;  also 
bicarbonate  of  soda,  chlorates  of  soda  and  pot.vsh,  acetic 
acid,  chloride  of  ammonium,  and  sulphate  of  copper  Between 
189G  and  1899,  a  works  was  established  at  Flix,  about  100 
miles  from  Barcelona,  for  the  electrolytic  production  of 
caustic  soda  and  chloride  of  lime,  the  estimated  output  being 
5,000  tous  of  chloride  of  lime  and  2,000 — 2,500  tons  of 
caustic  soda.  The  products  were  first  placed  on  the  market 
at  the  end  of  1899,  but  the  competition  does  not  appear  to 
have  injured  foreign  manufacturers  to  any  considerable 
extent,  the  imports  of  bleaching  powder  and  caustic  soda 
during  the  past  two  years  showing  little,  if  auj',  falling  off, 

—A.  S. 

Nitrate  in  Chile. 

Chem.  and  Druggist,  March  22,  1902. 

As  a  result  of  the  Nitrate  Combination,  the  Chilean 
Government  propose  to  increase  the  export  duty  on  nitrate 
by  6d.  per  quintal.  This  will  produce  50,010,000  dols.  per 
annum  extra  revenue. 

Carbonic  Acid  Stnbicaie  in  Austria-Hltjoary. 

Chem.  and  Druggist,  March  22,  1902. 

A  syndicate  of  Austro  Hungarian  carbonic  acid  manu- 
facturers has  been  definitely  arranged.  It  came  into  force 
on  March  1,  and  will  last  for  five  years. 

Salt  in  the  Nethbblands  :   Excise  Dues  on . 

U.S.  Cons.  Reps.,  Feb.  19,  1902. 

A  Royal  Order  of  December  27,  1901,  provides  for  the 
exemption  from  excise  dues  of  salt  used  in  the  preparation 
of  bleaching  powder  by  electrolysis,  on  the  basis  of  the 
Royal  Order  of  August  19,  1899. 

Sulphur  in  Jap.vn. 

Bd.  of  Trade  J.,  March  20,  1903. 

Sulphur  produced,  in  1900,  in  Hokkaido,  Ifikuzeu,  .\sumi, 
.Shinano,  and  other  provinces  amounted  to  14,435  tons 
valued  at  312,835  yen  (about  31,000/.). 

Electrolytic  Production  of  Caustic  Soda  and 
Calcium  Chloride  in  Italy. 

Chem.  and  Druggist,  March  29,  1902. 

A  company  with  a  capital  of  about  44,000Z.  has  just  been 
formed  at  Milan  for  the  electrolytic  manufacture  of  caustic 
soda  and  of  calcium  chloride.  These  two  products  have  up 
to  the  present  been  imported  into  Italy.  The  works  of  the 
new  company  will  be  situated  at  Varallo,  where  some  600 
horse-power  will  be  obtained  from  the  River  Sesia.  The 
company  expect,  with  some  350  working-days,  of  24  hours, 
to  produce  about  2,359  tons  of  calcium  chloride  solution,  and 
2,880  tons  of  caustic-soda  solution.  The  estimate  of  the 
income  and  cost  show  an  annual  profit  of  14  per  cent. 

V II L— GLASS,  POTTERY,  Etc. 

Window-Glass  Manufacture  in  Japan. 

U.S.  Cons.  Reps:,  March  15,  1902. 

After  some  discussion  in  the  Japanese  Diet  in  regard  to 
the  promotion  of  window-glass  manufacture  iu  Japan,  the 
Government   has   decided    to    establish    at    the    industrial 
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experiment  station  a  model  factory,  or  technical  school,  for 
training  workers  in  window-glass  manufacture.  Japan 
affords  the  necessary  materials  for  this  industry  and  the 
cheap  labour,  but  lacks  the  skilled  artisans  necessary  to 
make  it  a  success.  All  the  window-glass  now  used  in 
Japan  is  imported,  and  the  market  is  aa  increasing  one, 
since  it  is  used  for  buildings  of  both  foreign  and  Japanese 
style.  The  importation  of  window-glass,  in  lS99,was  valued 
at  1,250,000  yen  (625,500  dols.).  Belgium  furnishes  the 
greater  part  of  this  import.  It  is  estimated  that  a  box  of 
glass  which  now  costs,  imported,  7  to  10  yen  (3.49  dols.  to 
4.98  dols.)  would,  if  made  in  Japan,  cost  about  5|  yen 
(2.75  dols.).  It  is  expected  that  the  factory,  for  which 
money  will  probably  be  appropriated  at  the  next  session  of 
the  Diet,  will  be  working  in  a  jear,  and  in  the  course  of 
two  or  three  years  will  be  able  to  supply  enough  skilled 
Japanese  artisnns  to  carry  on  the  work  in  privale  factories. 
In  the  meantime,  one  or  two  .Tapanese  have  been  sent  to 
Germany  to  study  the  art ;  but  it  is  probable  that  foreigners 
will  be  employed  to  teach  methods,  assist  in  the  selection  of 
machines,  and  in  other  arrangements  for  the  plant. 

X.—METALLURG  Y. 

MiNEaAL  Exports  op  Poutugal. 
Foreiyn  Office  Annual  Series,  No.  2746. 

The  quantity  and  value  of  the  minerals  exported  from 
Portugal,  in  1900,  is  sho\vn  in  the  following  table  : — 


Description. 


Value. 


Quantity. 


Currency.         Sterling. 


Copper  

Lead 

Manganese  . 
Antimony  . . 


Tons. 

404,015 

8.233 

6,008 

407 


Milrois. 

1,092,731 

135,732 

ll),H2S 
10,110 


£ 

169,300 
20.900 
2,600 
1,5B0 


Platinum  and  Copper  in  the  Urals  (Russia). 

U.S.  Cons.  Reps.,  Feb.  21,  1902. 

According  to  a  statement  of  the  Mining  Department,  the 
production  of  platinum  in  the  Ural  distri-t,  for  1901,  was 
S80  poods  (1,368  lb.),  showing  a  decrease,  in  comparison 
with  1900.  The  copper  industry  seems  to  be  advancing,  as 
several  new  works  have  been  opened  up  for  the  production 
of  this  metal. 

Platinum  in  the  Cauca  (Colombia). 

Foreign  Office  Animal  Series,  No.  2747. 

The  Cauca  possesses  very  rich  alluvials  and  river  washings, 
yielding  platinum,  this  being  the  only  part  of  the  country  in 
which  this  metal  is  found.  The  district  known  as  the  Choco 
is  famous  for  its  rich  river  washings,  but  the  climate  is 
Tery  unhealthy. 

Tin  in  Johoee. 

Bd.  of  Trade  J.,  March  27    1902. 

The  following  particulars  relating  to  tin  in  Johore  are 
taken  from  a  report  prepared,  alter  an  extensive  tour 
through  Johore  territoiy,  by  Mr.  A.  B.  .Snow,  mining  expert 
to  the  Sultan  of  Johore,  and  published  in  the  Straits 
Budyet  of  the  18th  ult.  :  — 

As  regards  the  Johore  River  district,  Mr.  Snow  says  that 
there  had  been  considerable  work  done  in  minmg  for  tin  in 
former  years,  and  in  washing  from  the  surface  at  Ayer 
Puteh,  he  got  a  good  sample  of  tin.  The  tin  is  of  a  very 
fine  kind,  and  is  associated  with  iron,  which  makes  it  difficult 
to  clean  in  the  ordinary  Chinese  way  of  tin  washing.  He 
estimates  that  there  are  thousands  of  tons  of  tin  in  the 
vicinity  of  Ayer  Puteh,  and  that,  when  once  bed  rock  is 
reached,  there  is  no  reason  why  the  tin  should  not  be  of  a 
coarser  quality,  and  pay  handsomely  to  work  in  a  modern 
way. 


In  summing  up  his  report,  Mr.  Snow  sajs  that  he  is  pre- 
pared to  stale  that  there  is  a  distinct  tin  belt  of  country 
running  in  a  northerly  direction  from  Sungei  Kaidan  in  tlie 
south  to  Ilukit  Tauah  Abang  in  the  extreme  north  of  thf 
State.  It  is  more  than  60  miles  in  length,  and  has  an 
average  breadth  of  three  miles. 

Mineral  Wealth  of  Ixdo-Chixa. 
Eng.  and  Mining  J.,  March  8,  1902. 

M.  Marc  Bel,  a  mining  engineer,  who  has  recently 
travelled  over  a  large  part  of  Indo-Cluna,  on  behalf  of 
certain  mining  associations  and  of  the  Minister  of  Public 
Instruction,  has  communicated  to  the  Society  of  Com- 
mercial Geography,  of  Paris,  the  result  of  his  observations 
in  regard  to  the  mineral  wealth  of  the  country,  as  well  as 
the  prospects  of  mining  enterprise  there. 

He  states  that  the  geological  formations  are  such  a.^ 
should  contain  minerals  in  abundance,  whilst  the  economic 
conditions  are  eminently  favourable  to  the  development  of 
the  mining  industry.  It  is  known  that  tin,  copper,  zinc, 
antimony,  lead,  iron,  coal,  marble,  aud  china-clay  exist. 
Tin  is  worked  to  a  verj-  small  extent,  and  lead,  copper, 
and  antimony  not  at  all. 

Chemical  Habo  Lead  in  Missouri  (United  .States). 
Eng.  and  Mining  J.,  March  8,  1902. 
This  term  is  used  to  designate  certain  brands  of  lead 
which  are  produced  from  the  non-argentiferous  ores  of 
South-eastern  Missouri.  It  is  especially  adapted  to  tlie 
manufacture  of  sheet  aud  pipe  which  have  to  withstand  the 
action  of  acids,  and  it  finds  a  ready  market  fur  iliat  pur- 
pose, usually  at  a  premium  of  5  cents  per  100  lb.  above  the 
price  of  common  Missouri  lead.  At  one  time,  iu  1901,  there 
was  an  especially  good  demand  for  chemical  lead,  and 
temporarily  it  commanded  a  price  somewhat  higher  than 
that  for  desilverised  lead.  The  relative  values  of  the 
different  brands  of  lead  in  the  St.  Louis  market  are  fre- 
quently subject  to  such  variations.  As  to  what  constitutes 
chemical  hard  lead,  there  is  no  definite  rule.  Its  peculiar 
property  appears  to  be  due  to  small  percentages  of  copper 
or  antimony,  or  both,  in  its  composition,  which  are  not 
removed  by  the  methods  of  refining  (li(|uating  and  poling) 
in  use  in  the  district,  hut  no  atteuipt  is  made  to  control  the 
composition  within  precise  limits.  The  artificial  pre- 
paration of  chemical  hard  lead  is  the  subject  of  a  patent 
recently  granted  to  H.  Leyendecker,  of  Cologne,  (Tcrmany 
(Eng.  Pat.  2756,  1901 ;  this  Journal,  1902,  I24).1 

XI r.— FATS,  OILS,  AND  SOAP. 

LiNSEED-GROwmo  IN  New  Zealand. 

Bd.  of  Trade  J.,  March  20,  1902. 

In  the  February  issue  of  Australasian  Hardware  and 
Machinery,  it  is  stated  that,  in  the  Poverty  Bay  district  of 
Auckland,  a  thorough  trial  of  the  growth  of  linseed  for 
industrial  purposes  is  being  made,  fully  3,000  acres  having 
beeu  put  under  cultivation  this  year.  Only  a  small  quantity 
has  been  hitherto  grown,  and  that  for  the  seed  only,  the  fla.'C 
itself  being  rendered  useless  for  want  of  special  machiner)'. 
Now  this  is  to  be  remedied,  and  the  fibre  saved,  the  local 
paper  mills  having  offered  to  try  the  product  for  paper 
making.  Last  year,  when  the  seed  sold  at  1.5s.  per  bushel, 
the  crop  realised  8/.  per  acre.  By  utilising  the  fibre  as 
above,  it  is  expected  that  this  year's  crop  will  realise  Hi.  per 
acre. 

'         Olive  Oil  from  Portugal, 

Foreign  Office  Annual  Series,  No.  2746. 
The  exportation  of  olive  oil  amounted  to  37,950  hecto- 
litres, valued  at  694  contos  of  reis  (107,500/.),  an  increase 
of  15,000  hectolitres,  as  compared  with  the  previous  years. 
The  olive  oil  industry  in  Portugal  is  capable  of  large 
development.  Olive  trees  abound,  and  large  quantities  of 
oil  are  manufactured  annually.  It  is  only  the  want  of  care 
m  its  preparation  that  makes  it  unsuitable  for  the  European 
markets,  so  that  the  greater  part  of  the  oil  exported  has  to 
he  sent  to  Brazil  and  the  Portuguese  colonies. 
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QOILLATA    BAIiK,    &C.  :    CUSTOMS    DECISIONS    IN 
ywITZEttl.AND. 

The  following  decisions  have  been  arrived  at  by  (he 
5wiss  Custoins  Doparlment  eslablishing  the  classification 
)f  the  fiillinviHg  articles  under  the  Customs  tarilT  : — 


Description  of  Articles. 


Juiliiiya  Iniik.soaii  wort, 
soap. wort  root- 
In  liarrcls.  haus.  &c.  . 
In  lioxes  or  packt^ts  ol 
■1  kilos,  or  li'ss. 


Tariff  No. 
under 
which 
classed. 


nSf  Englislt 

])utv  Equivalents. 


Per 

100  kilos.  I'crCwI. 

Fi-s.  cts.  i^   .V.    f/. 

1     2.-.  0    0    li 

■.;    .w  II    1    oi 


Olive  Oil  in  Asdalusia  (Spain)  in  1902. 
U.S.  Cons.  Reps.,  March  13,  1902. 

The  olive  crop  of  Andalusia  is  unusually  good,  and  the 
mtput  of  oil  in  consequence  will  reach  large  tigures.  Hut 
or  heavy  frosts  last  luonth,  the  oil  produced  in  the  pro- 
'inces  of  Malaga,  Conloha,  and  .Jaeii  would  have  reached 
|-i,.")UO,000  to  12."i,(30O.uiiii  lb.,  and,  even  as  it  is,  it  is 
hought  the  crop  will  amount  to  about  87,.i(l(),li(iO  lli.,  or 
iome  :i7  per  cent,  more  than  in  1899,  lUOl),  or  lUlll. 

The  crop  now  being  pressed  was  grown  in  1901,  but 
t  is  known  none  the  less  as  the  crop  ol'  19(12.  since  it  is 
iiarketed  this  year;  the  oil  is  of  an  excellent  ipiality, 
loth  ill  colour  and  taste,  and  is  much  superior  to  the 
irodiict  of  the  three  previous  years. 

Malaga  is  sending  her  olive  oil  this  year  principally  to 
taly,  Ilussia,  France,  Germany,  England,  Holland,  Norway 
lud  Sweden,  and  the  United  .States. 

The  cheapest  grade  goes  largely  to  Kussia. 

It  is  said  here  that  the  failure  of  the  crop  in  Italy  is  due 
0  the  ravages  of  the  "  uiosca "  (Varus  oloa).  The  same 
lest  appeared  in  this  province  in  1894  and  lS9.i. 

Stearin  Impokts  of  Venick  (Italy). 
U.S.  Cons.  Heps.,  March  8,  1902. 

The  demand  in  this  district  for  American  stearin,  paraffin, 
nd  tallow  is  increasing,  imports  for  the  last  quarter  having 
howii  a  decided  advance.  Mr.  Guglielmo  Olpcr,  Calle  dei 
iarcaroli,  1731,  of  Venice,  asks  to  be  put  in  communication 
fith  exporters  of  the.se  materials. 

Oil  .Seeds  at  Kieff  (Russia). 
Foreign  Office  Annual  Series,  No.  27;")(). 
At  the  end  of  1901,  the  ruling  prices  were  :  — 

Price. 


■inseed  . . . 
^pe-si'ed  . 
'oppy-sof'il 


MI  J.  C— INDIA-RUBBER,  Etv. 

IvUBBEK    IN    CEYLOV. 

Bd.  oj  Trade  J.,  March  27,  1902. 

Rubber  is  receiving  more  attention  ;  it  is  being  steadily 
lanted,  both  in  the  low  country,  and  also  on  estates  situated 
t  moderate  elevation.  The  yield  and  quality  of  rubber 
btained  from  the  Para  variety,  growing  in  the  Kalntara 
istrict,  has  been  very  satisfactory,  some  of  the  rubber 
ealising  4.s.  2\d.  a  pound.  Steps  are  being  taken  to  import 
le  seeds  and"  plants  of  the  best  varieties  of  CasUUna  into 
le  Island, 


'er  Pood. 

Per  Cwt. 

R.   c. 

1     S5 
1     05 
3      0 

s.   d. 

12     1 

HI    :i 
I'.i    7 

Xr v.— TANNING;  LEATHER;   GLUE,  Etc. 

Leather  Industry  in  Italy. 

U.S.  Cons.  Reps.,  68,  [3->8],  March,  1902. 

In  the  Heme  de  Commerce  Exlt'rieur  of  llec.  28th,  1901, 
it  is  stated  that  the  leather  industry  in  Italy  is  making 
notable  progress.  In  1899,  tliere  were  in  opnation  l,22(j 
taiiyards,  with  a  total  of  19,921  vats,  and  employing  13.1C8 
workmen,  working,  on  an  aver.age,  203  days  per  aniiiiin. 
Of  those  lanyards,  2.5.5  use  machines  to  a  total  niiinber  o! 
of  3,02(1;  1,.593  are  worked  by  stiMiii,  l..')7ii  I.\  liyilraiilir 
power,  and  Ij3  by  gas. 

Coiiipariiig  these  figures  with  those  of  l.s'.Mi,  the  number 
of  establishments  is  found  to  have  decreased  by  U(i,  and  the 
numhi-r  of  workmen,  to  have  increased  by  2,430.  The 
motive  power  has  trebled. 


Tanneries  in  Maine  (United  .Stati.;s). 
Foreign  Office  Annual  Series,  No.  2719. 

There  were  31  establishments  engaged  in  tlie  tanning, 
currying,  and  finishing  of  lealhrr,  in  1900,  with  587  wage- 
earni-r.s,  and  products  valard  at  491,3  13/.  In  1 890.  ,51 
establishments  were  reported,  with  852  wage-earners,  and 
products  valued  at  072,534/.  The  decrease  in  the  value  of 
jiroducls  during  the  decade  was  1HI,200/..  or  about  27  per 
cent. 

There  were  200  tanneries  in  Maine  in  1810,  with  an 
annual  average  of  275  hides  and  skins  tanned,  and  an 
average  product  valued  at  231/.  In  1840,  395  tanneries 
were  reported,  whilst  the  total  number  of  hands  employed 
(454)  averaged  less  than  two  to  an  establishment.  York 
county  alone  contained  101  tanneries,  with  hut  102  hands 
employed.  lietween  1840  and  1860,  several  tanneries  of 
considerable  size  were  built,  and  the  industry  received  a 
further  stimulus  through  the  demands  of  1801  and  the  time 
immediately  following,  so  that  during  the  next  15  years,  many 
large  sole-leather  plants  were  established  in  the  eastern 
part  of  the  State.  Hemlock  balk  has  always  been  the 
principal  material  used  for  tanning  purposes  in  the  .State, 
and  it  is  to  the  increasing  scarcity  of  this  bark  that  the 
decline  in  the  industry  since  1870  must  be  attributed. 


A'  v.— MAN  CUES,  Etc. 
Artificial  Manures  in  Russia. 
Foreign  Office  Annual  Series,  No.  2750. 

The  employment  of  artificial  manures  in  the  "black- 
soil  "  district  of  Russia  is  in  its  infancy  ;  in  fact,  the  use 
of  manure  of  any  kind  is  of  comparatively  recent  date. 
Nevertheless,  the  farmers  are  already  appreciating  the 
adv.antages  of  manuring  their  land,  and  as  it  is  impossible 
for  them  to  obtain  a  sufficient  supply  of  farmyard  manure, 
they  are  using  artificial  fertilisers  instead.  Hitherto  the 
farmers  depended  entirely  upon  the  richness  of  tlie  black 
soil,  but  when  harvests  began  to  deteriorate,  they  bestowed 
their  attention  on  means  to  enable  it  to  recuperate 
its  fertility,  and  profiting  from  the  results  shown  them  by 
the  various  agricultural  institutes,  they  are  adopting  the 
suggested  remedies  to  insure  themselves  against  bad 
harvests. 

In  the  cultivation  of  beetroot,  in  the  south-western  district 
(Kieft',  I'odolia,  VVolhynia,  and Chernigoff),  superphosphate 
Jil.ays  a  very  important  part  in  strengthening  the  plants, 
during  the  spring,  against  the  rav.ages  of  insects,  and  at  the 
same  time  producing  an  incrrase  in  the  size  of  the  roots 
as  well  as  a  greater  percentage  of  sugar. 

As  yet  artificial  manure  is  very  little  used  in  the  cultiva- 
tion of  winter  grain,  as  the  selling  price  of  grain  does  not 
leave  a  margin  for  the  employment  of  fertilisers.  Never- 
Iheless,  trials  have  been  made  with  grain  crops,  and  no  doubt 
the  increase  in  the  yield  will  lead  to  a  more  extended  ii.;i. 
of  fertilisers  in  the  future. 
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In  1901,  it  is  estimated  that,  in   the  "  black-soil  "  district 
of  Russia,  the  following  quantity  of  fertilisers  was  used  : — 


Suporijhosplijite 
Chili  sultpc'tre  . . 

Kainit 

Hasicsluj? 


Quantity. 

Poods. 

Tonii. 

400,000 

C.+52 

40,000 

r,+6 

so.ono 

4S-t 

60,000 

806 

XVI.— SUGAR,  STARCH,  Etc. 

Sdoab  in  Russia. 

Foreign  Office  Annual  Series,  No.  2750. 

The  beetroot  croj)  is  .ibove  the  average.  The  roots 
contain  a  high  percentage  of  sugar,  ranging  from  55  to 
62  lb.  per  "  berkowetz  "  of  .'!G0  lb.  The  official  returns 
show  that  the  total  area  sown  under  this  crop,  in  luiil,  was 
1,483,894  acres,  as  against  1,371,48.'>  acres,  in  1900;  but  of 
this  quantity,  89,251  acres  turned  out  a  failure,  so  that 
the  actual  area  yielding  a  crop  was  1,.')94,G43  acres,  or 
23,158  acres  more  than  the  actual  area  of  1900. 

The  yield  expected  from  the  above  area  is  given  as 
8.170,600  tons  of  roots,  or  an  increase,  when  compared  with 
the  yield  of  1900,  of  1,727,504  tons.  The  average  yield  per 
acre  would,  therefore,  be  about  117^  cwts.,  as  against 
99  cwts.,  in  1900,  M8  cwts.,  in  1899,  104i  cwts.,  in  "l898, 
111)  cwts.,  in  1897,  and  121  cwts.,  in  1896.  ' 

The  quantity  of  sugar  expected  to  be  produced  from  the 
above  yield,  with  278  factories  in  operation,  is  given  as 
955,930  tons,  or  173,498  tons  more  than  the  estitnated  pro- 
duction of  1900  lu  order  to  obtain,  as  nearly  as  possible, 
the  exact  quantity  of  sugar  available,  it  will  be  necessary 
to  add  to  the  above  ; — 


Quiuitity. 


Poods.  Tons. 

Eslimated  amount  of  sugar  produced  by       59,'207,67G  05.5,930 
278  factories. 

Balnnce  of  "inviolable  reserve" 1,500,092  24.195 

"free  reserve" 2,708,903  43,692 

Total 63,470,671  !    1,02.3,817 


Tn  comparing  the  yield  of  sugar  from  the  beetroot,  ii  will 
he  seen  that,  in  order  to  produce  1  ton  of  sugar,  8'55  tons  of 
beetroot  were  required,  as  against  8  "23  tons,  in  1900. 

The  quantity  of  sugar,  as  fixed  by  the  Ministry  of  Finance, 
for  home  consumption,  from  the  campaign  of  1901-2,  is 
629,032  tone,  and  an  "inviolable  reserve  "  of  80,645  tons. 
There  will,  therefore,  be  about  ;U4,140  tons  of  a  "free 
reserve  "  for  export. 

Sugar  Production,  in  1901-2,  in  Russia. 
Bd.  of  Trade  J.,  March  27,  1902. 

According  to  a  circular  notification  of  the  Minister  ot 
Finance,  ]iuhlished  in  the  Official  Gazette,  of  the  16th 
Fell. — 1st  March,  1902,  the  general  output  of  all  the  Itassian 
sugar  woiks  during  the  working  season  of  1901-2  is 
established  at  63,610,092  ponds  (1,025,969  tons). 

Dtduciing  from  this  quantity  39,0iO,O0O  ponds  (629,032 
tons),  which  should  proportionately  be  supplied  to  the 
home  market,  the  surplus  quantity  of  manufactured  sugar 
would  amount  to  24,610,092'pouds  (396,937  tons).  In  view 
of  this,  aud  the  remainders  trom  last  year,  M.  de  VVittc  has 
sanctioned  the  disposal  in  the  home  market  of  45  •  7  per  cent, 
of  the  whole  quantity  of  the  output  of  sugar  of  this  season, 
without  additional  payment  of  excise,  over  and  above  the 
60,000  pouls  (968  tons)  manufactured  by  each  sugar 
works;  at  the  same  time,  lU-7  per  cent,  ot  the  quantity 
manufactured  is  to  constitute  an  inviolable  reserve  stock. 
All  the  remaining  quantity  of  sugar  will  constitute  a  free 
K'li  ain<  ct    or  exporiHticn  abi(i:id. 


Sugak  in  THt  New  Ouleans  District  (United  States). 

Foreign  Office  Annual  Scries,  No.  2752. 

The  past  commercial  year  has  been  productive  of  very  satis- 
factory results  to  all  interests  kindred  or  allied  to  the  sngar 
planting  and  manufacturing  indusiries,  In  the  .State  of 
Louisiana  and  City  of  New  Orleans. 

In  round  figure.^  the  production,  as  shown  by  the 
receipts  from  plantations,  at  this  market,  gave  an  excess 
of  7110,000  barrels  and  24,010  hogsheads  over  the  produc- 
tion of  1899-1900,  or,  approximately,  1,500,000  barrels  aud 
56,000  hogsheads,  as  against  750,000  barrels  and  32,000 
hogsheads  for  the  previous  year.  On  the  other  hand,  the 
production  of  niola.sscs  showed  a  sliglit  decrease  in  volume. 
Prices  were  better,  ami  values  ruled  thnmghout  upon  a 
uniformly  higher  plauu  than  obtained  during  the  preceding 
year. 

There  was  a  decided  decrease  in  the  amount  of  beet  sugar 
shipped  to  New  ( )rlenns,  attriboteil  to  the  unsettled  laws 
concerning  the  reciprocity  que-^tion.  The  production  ol 
c.uu'  sngai',  however,  exceeds  that  of  last  year. 

Beet  Sug.vr  Industry  op  the  United  States. 
Bd.  of  Trade  J.,  March  27,  1902. 

The  New  York  Journal  of  Commerce,  for  the  8th  insl., 
with  reference  to  a  report  by  the  special  agent  ot  the 
Department  of  .\griculture  in  charge  of  the  bcet-sagni 
investigations,  ipiotes  the  following  figures  relating  to  ihe 
industry  during  the  past  year  : — 

The  total  production  of  beet-sugar  in  the  United  States, in 
the  season  1901-1902,  has  aggregated  185,00li  tons,  nii 
increase  of  140  per  cent,  from  the  77,000  tons  produced 
during  the  season  I900-I9O1.  There  were  31  factories  in 
operation,  in  1900.  according  to  the  census  figures,  anti  II 
more  were  started,  in  1901. 

Sugar  Production  i.\  Germa.vy. 
Bd.  of  Trade  J.,  March  27,  1902. 

.\ccordiug  to  statements  published  in  the  licichsanzciger. 
the  quantity  of  raw  sugar  produced  in  Germany,  in  January 
last,  amounted  to  136,097  metric  tons,  and  the  quantity 
of  refined,  to  131,649  metric  tons. 

The  output,  in  February,  amounted  to  41,449  metric  tons 
of  raw  sugar,  aud  110,028  metric  tcus  of  refined.  The 
output  of  raw  and  refined  sugar  in  Germany  in  the  period 
from  Aug.  1st,  1901,  to  Feb.  28th,  1902.  the  first  seven 
mouths  of  the  1901-2  sugar  campaign,  compares  af 
follows  with  the  corresponding  period  of  the  1900-1 
campaign  : — 


Raw.... 
Rellned . 


August,  1900,  to 
February.  1901. 


Metric  Tons, 

1,688,422 

730,901 


.\ugust.  1901,  to 
FelJlnary,  1902. 


Metric  Tons. 
1,977.828 

831.011 


NoiE.— Metric  tons  =  l.OtO  kilos.  =  2,204  lb.  avoir. 

New  Br-PuoDitcT  ok  Sugar  in  British  Guiaxa. 

Bd.  of  Trade  ./.,  March  27,  1902. 

According  to  the  Argosy  (Demerara),  of  22nd  Feb.,  ex- 
periments have  been  carried  out  in  the  colony,  in  connection 
with  the  manufacture  of  a  new  cattle  food,  to  which  tin 
name  "  mtilascuit ""  has  been  applied. 

'*  Molasouit  "  is  a  comnosition  of  molasses  and  cush-cush 
of  megass— the  finest  part  of  the  fibre  of  sugar  cane.  Fifty 
per  cent,  of  cush-cush  is  stated  to  be  digestihle  and  mitritive. 
The  proportions  of  the  composition  are  80  or  85  per  cent,  of 
molasses,  and  15  or  20  per  cent,  of  eush-eush.  This  com- 
position is  dried  in  the  air,  or  by  means  of  the  ga.ses  from  tKe 
factory  furnace.  When  ready  for  the  market,  it  presents 
the  appearance  of  very  finely  ground  oil  cake,  and  to  the 
taste,  it  is  sweet  aud  agreeable. 

As  a  by-product  of  sugar,  it  is  considered  that  the  niaau 
facture  of  "  molascuit  '  should  be  of  considerable  advantage 
to  planters,  who  will   thus  N-  able  to  dispose  of  molasses  in 
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le  niiiuufauUiic  of  rum  aud  "  molii>iiiit  " ;  and  when  the 
im  market  is  over-stocked,  the  beuefit  of  this  will  be 
ppareut. 

Sugar  Industry  in  Uii.cakia. 

Bd.  of  Trade  J.,  March  27,  I!»02. 

The  directors  of  the  Sofia  Siiffar  Kactory  and  Kcfinery 
ompanv  have  decided  to  suspend  operatious  when  the)' 
live  finished  refining  the  product  of  hist  year's  crop, 
hey  have  consequently  given  notice  to  the  Government 
id  the  peasants  that  they  will  make  no  contracts  for  hect 
ir  the  coining  season. 

Owing  to  the  low  price  at  which  imported  sugar  can  be 
lid,  the  company  has  been  carrying  on  business  at  a  loss 
.'cr  since  it  started.  Kven  this  season,  when  the  amount 
beet  supplied  to  it— 43,000  tone — was  within  a  few 
ousand  tons  of  the  limit  of  the  capacity  of  the  factory,  ; 
estimates  that  the  loss  will  amount  to  more  than  100,000 
ancs  if  the  Government  bounty  he  paid  ;  if  not,  it  will  he 
line  200.000  francs  more. 

Beet-Sdoak  in  Montana  (United  States). 

lotdana  Experimental  Station.     Bull.  No.  S3,  Jan.,  1902. 

The   opinion    is  otticialh-    expressed    that    conditions   in 
lontana  are  favourable  to  the  production  of  sugar-beets  of   , 
igh  sugar  content  and  standard  purity, 
^[ontana  seems  to  be   the  natural   habitat  of  root  crops, 
id  the  difficulty  is   to   keep  down  the  growth  and  prevent 
le  formation  of  too  large  roots.  ' 

The  yield,  sugar  content,  and  purity  can  be  kept  far 
)ove  the  standards  adopted  as  the  minimum  values  by 
igar-experts  ;  fuel  is  easily  and  cheaply  obtained,  water  is 
ire  and  abundant,  and  limestone  of  great  purity  is  obtaiu- 
!)le. 

On  one  e.xperimental  farm,  the  yield  was  25 -G  tons  to  the 
Tc  of  beets,  of  19'3R  per  cent,  sugar  content,  aud  8(;-4  per 
nl.  purify. 

!<U(;ak  Taiuh-  Vai.lvvtios   i.\    linmsii   India. 

lid.  rf  Trade  J.,  Mareli  20,  1902. 

Ill  a  Customs  circular  (No.  fi  of  1902),  issued  by  the 
inaiuc  and  Commerce  Department  of  the  (iovernnient  of 
ulia  on  the  12tli  February  last,  a  revision  of  the  Tariff 
ilualiou  for  "  soft  or  raw  sugar  "  imported  into  India  from 
I  places  with  the  exception  of  Mauritius,  Egypt,  or  China 
om  Ks.  9  Sa.  to  Hs.  8  Sa.  per  ewt,,  is  notified,  the  reduction 

take  effect  from  the  20th  Feb.  1902. 

Cank  Sugar  Crop  in  Malaga  (Spain). 
U.S.  Cons.  Reps.,  March  20,  1902. 

The  unusual  frosts  of  December  and  .Taniiaiy  have 
rought  so  much  damage  to  the  sugar  cane  of  this  province, 
lat  not  more  than  a  half  crop  of  sugar  can  be  expected 
lis  year. 

Sugar  cane  is  grown  all  along  the  coast  of  Malaga,  and 
le  annual  yield  of  sugar  is  .about  30,000  tons.  There  are 
■  sugar  factories  in  the  provinces  of  Malaga  and  Granada, 
uploying  many  thousand  hands.  Grinding  generally 
;gins  about  the  middle  of  March.  This  year  it  may 
nnmence  earlier. 

The  loss  of  the  sugar  cane  crop  has  resulted  in  the 
ifusal  of  the  nianufactnrers  to  take  any  part  in  the  pro- 
)sed  organisation  of  Spanish  sugar  makers,  with  the 
ew  of  limiting  production.  There  has  been  an  over- 
roductiou  of  sugar— particularly  of  beet  sugar — in  Spain 
T  several  years,  and  strenuous  efforts  were  recently  made 
I  form  a  .syndicate  of  all  the  sugar  nianiifaclurers  in  Spain, 
ir  mutual  benefits  along  certain  lines.  This  is  understood  i 
I  have  failed,  because  one  of  the  most  imporlaiit  teet  su^ar 
lOtories  refused  to  parti. -ipate,  and  fur  the  further  rea.M)n 
lat  the  cane  sugar  iiiaiiuraeturers,  in  view  of  the  larctly 
scrcased  crop,  saw  no  advantage  in  any  further  plan  to 
init  iii-oduction.  ' 


X  VII.—  BRE  WING,  Etc. 

Apparatus  fob  thk  Use  of  Alcohol,  ExniniriON 
OF  ,  IN  Peru. 

Bd.  of  Trade  J.,  March  27,  1902. 

The  Board  of  Trade  have  received,  from  the  Peruvian 
Consul  at  Southampton,  particulars  of  an  e-\\iibition  to  be 
open  in  Lima  for  30  days  from  Sept.  1  nest,  of  articles 
and  appanitus  connected  with  the  use  of  alcohol  in  the 
production  of  motive  power,  heat,  and  light. 

The  Consul  states  that  be  is  prepared  to  receive  cata- 
logues and  other  information  from  the  manufacturers  of 
such  apparatus,  who  may  be  desirous  of  exhibiting  their 
goods  at  the  Lima  exhibition. 

The  Consul  adds  that  he  is  expecting  further  particulars 
and  the  detailed  programme  of  the  exhibition,  and  will 
conimunieate  the  same  to  all  intending  exhibitors. 

Competition  of  Alcohol  Motors  in  France. 

U.S.  Cons.  Reps..  March  S,  1902. 

The  following  is  an  official  notice  of  an  international 
competition  of  motors  and  apparatus  using  alcohol  for 
generating  motive  power,  light,  and  heat,  to  be  held  in 
Paris,  in  May,  1902.  This  competition  will  include  practical 
tests,  after  which  medals  and  certificates  will  be  awarded, 
and  it  will  be  followed  by  a  public  exhibition  from  Mav  24 
to  June  1,  1902.  The  competition  includes:  (1)  Auto- 
mobile boats ;  (2)  lighting  and  heating  apparatus  ;  (3)  fi.xed 
motors,  locomobiles,  and  motor  groups.  The  exhibit  will 
include,  besides  motors  and  apparatus  using  alcohol,  appa- 
ratus producing  industrial  alcohol,  receptacles  for  storing 
and  traiisjiorting  this  pioduet,  a]iparatiis  worked  by  exposed 
motors,  and  compounds  of  alcohol.  .Sites  for  exhibition  are 
free. 

Distilling  Millet  in  Scotland. 

U.S.  Cons.  Reps.,  March  1.'),  1902. 

Scotch  distillers  have  lately  experimented  with  liussian 
millet,  and  the  results  were  unsatisfactory,  .\lthough  the 
(piality  of  the  spirits  was  excellent,  so  great  a  proportion  of 
rye  or  barley  was  necessary,  that  the  process  jiroved  too 
expensive.  Whilst  millet  has  not  been  finally  rejected  by 
the  two  Edinburgh  companies  that  have  tried  it,  the  common 
opinion  is  that  any  further  effort  to  make  an  economical  use 
of  it  for  distilling  purposes  will  fail. 

Potato  Spirit  in  Ger.manv. 
Chan,  and  Druggist,  March  22,  1902. 
Last  year  390,000  proof  gallons  of  German  potato  spirit 
were  imported  into  this  countrj'  for  methylation  purposes, 
the  bulk  being  an  increase  of  329,000  gallons  over  the 
1899 — 1900  imports.  The  increase  is  said  to  be  due  to 
the  superior  quality  of  the  German  product,  and  to  the 
fact  that  it  suits  the  purpose  of  the  methylator  better, 
whilst  it  is  at  the  present  time  2d.  a  gallon  cheaper  than 
British  grain  spirit.  The  production  of  German  spirit  is 
in  the  hands  of  a  ring  which  is  known  as  the  "  Verwerlh- 
ungsverband  Deutscher  Spiritusfahrikanten,"  which  was 
founded  in  1899,*  and  appears  to  have  met  wilh  a  fiiir 
amount  of  success.  The  organisation  consists  of  three 
bodies — distillers,  rectifiers,  and  those  who  combine  both 
industries.  The  department  which  transacts  all  the  neces- 
sary business  regarding  the  sales  and  the  monetary  accounts 
of  all  the  participators  is  known  as  the  "  Centrale  fiir 
Spiritusverwendung  "  Tlie  large  caiiital  necessary  for  such 
an  enterprise  has  been  provided  by  making  use  of  all 
moneys  and  plant  existing  in  the  trade.  For  this  reason 
the  retailers  are  not  shut  out,  but  are  allowed  to  participate 
on  condition  of  paying  a  certain  commission  to  the  distillers. 
Ill  the  same  way,  the  refiners  buy  the  raw  spirit  from  the 
distilleries  on  payment  of  the  commission,  anil  deliver 
according  to  the  dictation  of  the  "  Centrale,"  chiefly  to 
Iheir  former  clients.  The  undertaking  differs  from  a  trust 
priDcipall}'  in  the  respect  that  the  spirit  ring  docs  not  limit 
the  production  in  order  to  maintain   a   remunerative  selling 

•  .'ice  also  this  Journal,  ISO!),  707. 


5U 


JOURNAL  OP  THE  SOCIETY  OF   CHEMICAL  INDUSTRY. 


[April  15,  ]!102. 


price.  The  ring  is,  moreover,  actively  employed  in  extend- 
in"  the  trade  by  making  spirit  available  for  various  trade 
pifrposes,  particularly  heating  and  lighting.  The  "  Centrale  " 
has  a  separate  department  in  whieh  arrangements  are  made 
with  railway  and  other  authorities  for  the  introduction  of 
novelties  in'spirit-lamps  and  cooking  and  heating  apparatus. 
One  great  means  by  which  these  aims  are  furthered  is  the 
cheapening  of  denatured  spirit  by  the  "  Centrale."  Another 
means  of  combating  a  possible  over-production  is  the  en- 
couragement  and  extension  of  the  export  trade.  The  ring 
is  to  have  an  estimated  duration  ot  nine  years,  but  a  certain 
nuTuber  of  distillers  who  were  unwilling  to  facri6ce  their 
inde[iendenee  so  long  were  allowed  to  join  for  a  period  of 
one,  two,  or  three  years.  As  showing  the  extent  of  its 
operations,  it  is  found  that,  from  Oct.  1,  1900,  to  Sept.  30, 
lilOl,  the  total  production  of  pure  alcohol,  in  Germany, 
amounted  to  400,000,000  litres,  of  which  the  ring  produced 
340,000,000  litres,  or  77-3  per  cent.,  the  remainder  being 
produced  by  "  outsiders."  Of  the  total  quantity,  the 
"Centrale"  sold  279,000,000  litres,  in  1900  —  1901,  as 
against  205,000,000  litres,  in  1899—1900.  The  quantity 
exported  amounted  to  16,000,000  litres,  included  in  the 
foregoing.  The  chief  aim  of  the  ring  being  to  increase  the 
utilisation  of  methylated  spirit  at  no  matter  what  cost,  it 
allows  the  retailer  a  profit  of  2i)  per  cent,  to  30  per  cent. 
The  spirit  is  bottled,  and  the  labels  bear  the  retail  selling 
price,  with  a  guarantee  that  the  contents  represent  80  per 
cent,  (by  weight)  of  spirit.  The  retail  selling  price,  in  Ger- 
many, last  year  (in  whieh  there  was  practically  no  variation), 
was  25pf.  to  2Spf.  per  litre,  equal  to  3|d.  per  litre  or  Ifd. 
to  2d.  per  pint. 

XVIII.  A.— FOODS. 

"Inspection  of  Meat"  Law  in  Germanv. 
Bd.  of  Trade  J.,  March  20,  1902. 

r.eftrring  to  the  German  "  Inspection  of  Meat"  law  of 
.lune  ;ir(l,  19C0,  an  Imperial  decr.e  has  been  issued,  putting 
into  force,  from  (let.  1st  next,  see,  21  of  the  law,  together 
with  the  jienal  clauses  relating  thereto.  This  section 
jirohibits  the  importation  into  t  Germany  of  meat  prepared  by 
l)roeesses  or  with  ingreilients  whieh  might  impart  injurious 
properties  thereto,  and  empowers  the  lUindesralh  to  deter- 
mine what  ingredients  and  methods  of  preparation  fail  under 
this  regulation. 

In  this  connection,  a  notice  has  been  issued,  of  whieh 
the  following  is  a  translation: — 

■'  '['he  provisions  of  sec.  21  (1)  of  the  law  are  applicable 
to  Ih^  fciUowing  substances,  as  also  to  any  preparations 
containing  tliem  :  — 

'■  ISoric  acid  and  salts  thereof. 

"  Formaldehyde. 

"  Alkali  and  alkaline  earth  hydroxides  and  carbonates. 

"  Sulphurous  acids  and  salts  thereof ;  also  sulphates. 

"  Ilydrofiuoric  acid  and  salts  thereof. 

"  Salicylic  acid  and  compounds  thereof. 

"  Chlorates. 

"The  same  applies  to  colouring  matters  of  all  kinds; 
with  the  exieption,  however,  of  their  application  to  make 
margarine  yellow  and  for  colouring  the  skins  of  sausages, 
so  long  as  their  use  is  not  contrary  to  other  existing 
regulations."' 

XIX.— PAPER,  PASTEBOARD,  Etc. 

1'mku  Tkadk  in  Constantinople  (Turkey). 

U.S.  Cuiis.  Reps.,  68,  [258],  March,  1902. 

'l"he  Monitcur  Ojjiciel  dit  (hmmercc  states  that  the  paper 

trade   in   Constantinople  has   scarcely  changed  in  the   last 

five  years.     The  imports,  in  1900,  were  as  follows  : — 

Metric  Tons. 

Hrown  wrappim,-  paper 3,813 

Ordinary'  paper 2,810 

Letter  and  other  line  papers 54S 

I'liper  li:ua(iu^s 50 

^lusic  paper 3 

Jilottins;  pa|)er 1 

Kuier.v  iiaper 1- 

I'listcbuard 1 ,131 


The  consumption  of  printing  paper  is  of  considerable 
importance,  on  account  of  the  great  number  of  papers 
printed  in  Constantinople.  Paper  made  from  wood  pulp  is 
coming  into  use,  and  Norway  and  Sweden  furnish  the  most 
favourable  prices — 6-17  dols.  to  6'5C  dols.  per  220- J  Ih., 
f.o.h.  t'onstantinople.  Austria  manufactures  a  superior 
article,  whieh  sells  for  6-90  dols.  to  7-71  dols.  per  220-4  lb. 

Wrapping  paper  is  a  very  imporcant  arti'  'e  of  import, 
and  many  qualities  are  handled.  One  variety,  called  patent 
paper,  of  a  yellowish-brown  colour,  manufactured  iu  Il;ily 
and  in  the  Austrian  Tyrol,  is  greatly  in  demand.  The  pricj 
is  established  at  4-li3"dols.  for  220'-4  lb.  Italy  fuinishe.s  a 
strong  wrapping  paper,  used  in  the  retail  trade:  also  a 
heavier  paper  called  "  carto-m:ino,"  the  price  of  whieh  \arles 
from  5'40dols.  to  .5' 79  dols.  A  lighter  and  much  better 
quality  of  wrapi>ing  paper  comes  from  Venice,  which  costs 
1 1  ■  1 9  dols.  to  1  r  .58  dols.  for  220  •  4  lb.  Paper  made  from 
straw  formerly  came  exclusively  from  France.  It  is  now 
imported  from  other  countries,  especially  Italy.  The  iirice 
is  3 '86  dols.  per  220 '4  lb.  Another  wrapping  paper  c:illed 
*'  wapenveld,"  is  imported  from  Amsterdam  and  s(.''Is  for 
4 '44  dols.  per  220 '4  lb.  Coloured  poster  paper  is  told  in 
great  quantities. 

Wood  and  Paper  Pulp  in  Maine  (United  .'states). 

Foregn  Office  Annual  Series,  No.  2749. 

There  were  3C  establishments  engaged  in  the  m:inufacture 
of  paper  and  wood  pulp,  in  1900,  wiih  4,851  wage-earuers 
and  products  valued  at  2,644,655/  In  1890,  there  weie 
17  establishments,  with  1,509  wage-earners,  and  products 
valued  at  656,210/.  The  increase  in  the  value  of  products 
was  1,988,44.5/.,  or  303  per  cent.  Paper  manufacture  has 
been  carried  on  in  JIaine  in  a  small  way  since  1735,  but  it 
is  only  within  recent  years  that  it  has  attained  importance. 
With  the  discovery  of  wood  pulp  as  a  material  for  paper 
manufacture,  great  changes  were  brought  about.  One  of 
the  pioneer  pulp  mill  sin  the  State  was  erected  at  Hrunswieit, 
in  1870.  Since  that  date,  numerous  and  costly  plants  liave 
been  built  for  the  m:inufaclure  of  ground  wooil-,  sod;i-,  :ind 
sulpliitepulp.  These  mills  are  situated  chieHy  along  the 
three  principal  rivers  of  the  State,  the  Androscoggin, 
Kennebec,  :aid  Penobscot.  Kecently,  immen.se  plants  have 
been  constructed  :it  Milliuoket,  on  the  Penobscot  waters,  at 
Madison  on  the  Kennebec  Kiver,  and  at  liumford  Falls  on 
the  Androscoggin  River.  Spruce  is  used  generally  in  tijc 
manufacture  of  wood  pulp.  A  few  mills  use  al«o  small 
quantities  of  poplar,  fir,  pine,  and  hemlock,  whilst  three 
plants  use  jioplar  only. 

XX.-FINE  CHEMICALS,  Etc. 
Nbw  Intoxicatino  Prvg  in  India. 
Chem.  and  Druggist,  March  29,  1902. 

In  the  last  Excise  report  of  the  Central  Provinces  of 
India,  the  Commissioner  mentions  the  alleged  substilutiou 
of  jnar-root  for  ganja  in  the  Iloshangabad  district.  It 
appears  that  juar-root  is  used  to  enhance  the  intoNicaliiig 
powers  of  lihang  by  the  lower  classes.  This  enables  them 
to  get  the  desired  amount  of  intoxie:ition  ii  little  more 
cheaply.  Jnar-root  appears,  however,  to  be  very  raiely 
used  by  itself,  as  it  is  too  potent  a  narcotic  to  be  used  alone 
by  anj- except  the  most  hardened  drug-smokers ;  but.  like 
datura  and  other  substances,  it  is  used  to  strengthen  ganja 
for  the  blase  smoker. 

Poliio.NS  OuniXANCE  IN  Ckyi.on. 
Cliem.  ami  IJnigyist,  March  29,  1903. 

The  following  articles  are  declared  in  the  Ccylou 
Gonriimeid  Gazette,  of  March  5,  to  be  poisons  within  the 
meaning  of  the  Ordinance  : — 

All  poisonous  vegetable  alkaloids  and  their  salts. 
Atr()pine  ;ind  its  preparations. 
Preiuinitiiins  of  e:inlharides. 
Preparations  of  metallic  cyanides. 
Preparations  of  strychnine. 


iprii  1.-.,  i;m2.l 
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All  vermin-killers  coutainiug  auy  of  the  :ibove  prepara- 
oiis,  and  those  preparations  mentioned  in  part  I,  clause  2, 
'  the  amended  draft  refjuhitions. 

Chloral  hydrate  and  its  preparations. 

Corrosive  suldimate  preparations  and  all  other  mercury 
ilts. 

Nux  vomica  and  its  preparations. 

XXII.— EXPLOSIVES,  Etc. 

I'ltOlllUITED    I.MI'ORTATION    Ol'    PlKlSFHOUUS    M.tTCllES 

INTO  THE  Netherlands. 
Bd.  of  Trade  J.,  X.'arch  20,  1902. 

According  to  a  Supplement  to  the  Dutch  Tariff,  which 
IS  recently  been  issued  by  the  International  Taritfs  Bureau, 
le  importation  into  the  Netherlands  of  phosphorus  matches, 

4uautities  exceeding  100  grms.  at  a  time,  is  prohibited  hy 
Law  of  the  28th  May  last.  Such  matches  may,  however, 
!  imported  in  transit. 

Match  Imports  of  Colombia. 
Foreign  Office  Annual  Series,  No.  2747. 

Swedish  and  American  wooden,  and  French,  Belgian, 
id  Italian  wax  matches  have  the  largest  sale.  British 
ax  matches  were  very  popular  before  the  war,  for,  though 
!arer  than  the  Belgian,  French,  or  Italian  article,  they  are 
finitely  superior  in  quality.  With  the  ruling  high 
:chauge,  however,  they  cannot  be  sold. 


patent  i.isit* 


\.B.— In  those  lists,  [A]  means  "Application  for  I'atent,"  and 
'.S.].  "  Complete  Specifieatiun  Accepted." 

VVUere  a  Complete  Sjpecilieation  accompanies  an  .\pplication,an 
icrisk  is  sullixed.  The  dates  given  are  (i)  in  the  ease  of  Appliea- 
•lis  for  Patent.s,  the  dates  of  a]>plication,  ami  (iil  in  the  case  uf 
iinplete  Spwilications  Aceepied,  tlinsc  of  the  Ollieial  Journals 
.Tliieh  acceptances  of  the  Complete  Speeilieations  are  advertised. 
Joraplete  Speeifieations  thus  advertised  as  accepted  are  open  to 
ipectioii  at  the  Patent  Otiice  immediatel.v,  and  to  up|iusition 
thin  two  months  of  the  said  dates. 


I.— PLANT,  APPAEATUS,  amd  MACHINERY. 

A.]   6468.  J.   P.   Bayly. — From  D.   A.   Keizer,    Canada. 

Nee  under  IX. 
„     6486.  0.  Thiel.     See  under  X. 
„      650".  K.   Edwards. — From    H.  Geppert,    Germany. 

Absorption  refrigerating  apparatus.     March  17. 
„      6544.    H.  Cruse.       Apparatus   for    generating   and 

superheating  steam.     March  18. 
„      f545.  H.  Cruse.     Apparatus  for  heating  feed  wafer 

and  superheating  steam.     March  18. 
„     65.52.  S.  F.  McKee  and  A.  C.  Urowne.    See  under  II. 
„      6606.  B.  C.  White.      Machines  for  moulding  plastic 

or  granular  materials,  or  the  lilie.*     March  18. 
„      6672.     J.     Hughes.       Ga.seous    fluid    compressors. 

March  19. 
„     6682.  J.  Riekie.     Steam  superheaters.     March  19. 
„      6736.  F.    Paul,    jun.,    and   A.    F.    Gundlack.      Sec 

under  II. 
„     6786.    J.    Ingleby.      Continuously   acting    presses. 

March  20. 
„      6859.  J.  H.  Pearce.     See  under  IX. 
,,      6864.  A.  L.  Christensou.      Partitions  for  centrifugal 

drums.     March  20. 
„     6892.  T.  Keirod.     An   improved  cooling  apparatus 

for  use  in  connection  with  cohl  storage  rooms  and 

other  chambers      JIarch  21. 
„      7u69.  J,  W.  Rollings.      Apparatus  fur  s|uayiug  or 

diffusing  medicated  aud  other  iiipiids.     March  22. 
1/      7167.    J.  A.  Larseu.      Apparatus   for   determining 

the  relative   components   of   a   compound   fluid.* 

March  24. 


[A.] 


[C.S, 


7278.  v.  Taboulevitch.      New  or  improved  process 

of  vaporisation  at  high  temiieratures,  and  apparatus 

therefor.*      Mareh  25. 
7288.    A.   J.   Boult.— From    .1.    F.    Hardy,    United 

States.     Safety  filling  devices  for  fluid   reservoirs. 

March  25. 
7ai8.  .\I.  Marquardt  and   E.  Iliiffner.     Steam  super- 
heaters.    March  26. 
7354.  C.   F.   Zeller.       Process  of   and   conlri\ances 

for  evaporating  aud  drying   various  materials   and 

substances.     March  26. 
7:J65.    Galloways,    Ltd.,   and    W.    Bayliss.   -  Steam 

superheaters  or  dryers.*     .March  26. 
7451.   L.  Kousseau.     Crucibles.*      March  27. 
7488.   P.  Blaubaeh.     Moulds.     March  37. 
7569.   W.  Berreuberg.     .Air-pumps.     Mareh  29. 
76;i6.  M.    J.    .\dams.       Distributor   for    percolating 

filters.     .Vpril  1 . 
7662.  W.L.Jameson.     Steam  separators.*     .Vpril  1. 
7690.  E.  S.  Arrighi.     Thermometers.     Ai)ril  1. 
7745.    M.    K     Bamber    and    J.    Roger.      Improved 

method  of  filtering  and    separation    of  suspended 

solids  from  a  fluid.     April  2. 
7774.  H.  H.  Lake. — From  C.  T.  Lee,  United   States. 

Processes  for  reducing  material;'  to  pulp.    April  2. 
8015.  G.   G.   M.   Hardiugham.— From   H.  Johnson, 

Belgium      Filter  presses.     April  5. 

]  5556  (1901).  Brookes  and  Barnes.     See  under  V III. 
7339  (1901).  Desaulles.     .Sec  under  XVI. 
9021  (1901).  Grossman.      Apparatus    for   spraying 

measured  quantities  of  liquids   into  casks  or  other 

receptacles.     April  :i. 
9144(1901).    Honiball.       Evaporating,    condensing, 

and  feed-water  heatiug  apparatus.     April  3. 
9271   (1901).    Bennett.       Apparatus    for    roasting, 

drying,  and  similar  purposes.     April  9. 
9604(1901).  Xoakes.     Manufacture  of  metal  drunts, 

casks,  and  the  like.     April  9. 
9813  (1901).  Clubbe  and   .Southey.     Steam  genera- 
tors and  superheaters.     April  3. 
11,070(1901).  Whitwell.     Steam  heating  apparatus. 

'  pril  9. 
12,447   (1901).    Holland.       Centrifugal     machines. 

April  9. 
12,.507  (1901).  Reeves.     5ee  under  XVII. 
24,610  (1901).    Kindermann.      Level  indicators   for 

non-transparent  liquid  containers,  and   especially 

applicable  for  lamp  reservoirs.     April  3. 
26,169  (1901).  Lundquist  and  Kern.     Nebulizers  or 

spray  producers.     March  26. 
2074  (1902).  McPhail.     Apparatus  for  superheating 

or  drying  steam.     March  26. 
2863  (1902).  Jewell.    Distilling  apparatus.    April  9. 
3228(1902).  Friesdorf.     See  under  Xll. 
3860  (1902).  Baker.     See  under  XII. 

II.— FUEL    GAS,  AND  LIGHT. 


[A.]  6454.  F.  X.  Powell  and  E.  Tournet.  Carburettors. 
March  17. 

„  6504.  M.  Graetz.  Petroleum  and  like  burners. 
March  17. 

„  6535.  A.  J.  F.  Miller  aud  ('.  P.  Marshall.  Fur- 
naces.*    Mareh  17. 

„  6552.  S.  F.  McKee  and  A.  C.  Browne.  Liquid  fuel 
apparatus  for  heating  purposes.     March  18. 

„  6610.  C.  Jeft'ery.  Anti-vibration  burners  for  inean- 
desceut  gas  lighting.     March  18. 

„  6684.  ().  Hookham.  Incandescent  electric  lamps. 
March  19. 

„  6712.  A.  Sharp. — From  .\.  Cbaiou,  Canada.  Pro- 
cess of  preparing  peat  for  fuel.     March  19 
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[A.]  6713.  A.    Sharp.  —  I'"rom     A.     Charon,     Canada. 

irufhincs  for  preparing  peat  for  fuel.     March  19. 
672,').  II.  II.  Lake. — Fioiu  Batlistini  Orengo  and  Co., 

Italv.     Treatment  of    fuel   for    fiirnaces    and    the 

like'.*      March  10. 
6730.  F.  Paul,  jun.,  and  \.  K.  Giindlack.    Collapsible 

tanks  for  gas-geuernting  plants.*     March  19. 
67S7.  A.  H    Hoad.     Una  Vs  connbination  oil  furnace 

and  hlow-lamp.     Mareh  20. 
6S-J6.   D.   W.   Bishop,     .\eetylene   gas   generators.* 

•March  2li. 
DSa:).  11.  I/.  Hermann.  Carl luretting devices.  Mar.  20. 
GS.'JS.   1).    W.   liishop.      .\cet_vlene  gas  gencrator.s.* 

March  20. 
fi916.  J.  G.  Forbes.     .Sec  under  X. 
692'.    W.  Tawlki?.      See  under  XVII. 
6974    L.  Denayrouze     Incandescence  lamps  burning 

vapiinr  (if  liquid  hydrocarbons.*      Filed  March  21. 

Date  a]iplied    for,   Aug.    7,    19(11,    being    date    of 

application  in  Fra-'iee. 

7003.  N.    Cleininso!!,   J.    \V.    Hutterworth,   and    A. 
Morrison.   Incandescent  electric  lamps.   March  22. 

7004.  C.    Musker.    A.    Musker,   and    W.    G.    Hay. 
Oil-burning.     March  22. 

70.'U.   L.     Liais.       Incandescence    vapour     lamps.* 

March  22. 
7136.  J.  H.  Bessey.     Improved  process  for  the  nianu 

facture  of  peat-coal.     March  24. 
7I.'iI.  The    British    Tliomson-Moiistou    Co.,   litd. — 

From    W.   C.   Fish,  Unitei  States.     Electric   arc 

lamps.*     March  24. 
7103.  E.  II.  I'ower. — From  J.  1).   Swensson.  Russia. 

Apparatus  for  spraying  liquid  fuel.*     March  24. 
7171.  II.    E.    Kent   and    1).    Campbell       Furr  aces. 

March  24. 
724S.     II.    H.     Eake  -    From     Prcssgas  Gesellschaft 

Mercur  zu  Berlin,  G.  m.  b.  H.,  Germany.  Apparatui 

for  the  manufacture  of  carlmretled  air.    March  2."). 
7257.  S.  Cowper-Coirs  and  The  Cowper-Colcs   In- 
ventions  Development  Co.,  Ltd.     Manufacture  of 

electric   ctmductors  foi'   use  as  leading-in  wires  or 

strips  in  tin;   manufacture  of  incandescent  electric 

lamps,  vacnum  tubes,  and  the  like.     March  25. 
7200.  H.  J.  Leeves-Johnson.     Klectric  incandescent 

lamps,    and   means    for   connecting   the    same  in 

electric  circuits.     March  25. 
7271.  O.  VViederhold  and  G.  E.  Morse.    Machine  for 

saturating  mantle  mater'al   f  r   incandescent    gas 

lighting.*     March  25. 
7285.  H.  Schtinemann.     Process  and  ajiparatus  for 

gasifying  spirit  and  liquid  hydrocarbons.*  March  25. 
7321.  G.    Hookham.     Electric    incandescent   lamps. 

March  26. 
7340.  II.  E.  Bottlewillla.     Oil  lamps.     March  26. 
7304.     P.    F.    Holmes,    E.    D.    Holmes,  and   E.    G. 

l!amefon.     Apparatus  for  washing  and  scrubbing 

gases.     March  vO. 
7308.  H.  A.  Hoy.    Motive  fluid  distributing  apparatus 

for  engines.     March  20. 
7380.  F.  Proctor.     Electric  arc  lamps.     March  26. 
7383.  P.  lliigner.     Electric  arc  lamps.*     March  26. 
7440.  L.  Kamm.     Carhurator.     March  27. 
7471.  G.  Watson  and  F.  L.  Watson.     Furnaces  for 

forced  draught,  and   ventilating   app.aratus  to   be 

used  in  connection  therewith.*     March  27. 
7475.  G.   Hookham.     Elecuic    ijicaudescent   lamps. 

March  27. 
7496.  T.  ('larksun.      liurncr>  for  I'cpiid  'ydrocarbuu. 

Marcli  27. 
7527.   A.    E.  Tucker   and  ( '.   lory.      Artificial  fuel. 

March  29. 
7585.  .1.  F.  Wakeiiu.      ImproMiI    iicthod  of  utilising 

Itlamenls    which    are    of   iiigb  or    resistance    when 

cold,  for  electric  lighting.     V  arch  29. 


pro. 


[A.]   7688.  C.  Wegener.     Furnaces.     March  29. 
„      7594.  .1.  Ledru.     Acetylene  gas   generating   plant.* 

March  29. 
„      7008.  M.  T.  Sale   and   .\.  W.   OubIow.     Means  for 

obtaining  high  pressure  gas.*     March  29. 
„       7013.  J.   S.   Daniels   and   F.    L.    Daniels.     Ga.s   pro- 
ducers.    March  29. 
„      7618.  .1.  Law   and  T.  Law.     Machines   for  ihc 

duction  of  acetylene  gas.     April  1. 
„      7620.  C.  Scouller.     Hydrocarbon  burm  rs.     April  I. 
„      76Q6.     G.     Parker.        Improved     arrangement     of 

.Siemens'  furnace.     A.pril  1. 
„      7083.     L.    C.    Graessle.       Improved    liydrocarhon 

burner.     April  1. 
„      78(19.  H.  S.   Scott,  H.  F.  Tyzack,  and   T.  .1.  Wright. 

Improved  electric  arc  lamp.*     .April  3. 
7S26.  T.    S.    C.    Lowe.     Manufacture   of  coke  and 

apparatus  employed  therein.*     April  3. 
„      7845.  Husson's    Safety   Acetylene    Syndicate,    Ltd. 

and  W.  H.  Weston.  Acetylene  generators.  Aprils. 
„      7884.  S.  G.  Coiilson.     Manufacture  of  artifici.al  fuel. 

.\pril  4. 
„      7888.   H.   N.   Leask.     Destructors   or   furnaces  for 

burning  refuse  or  other  materials.     April  4. 
„     7925.  Sir  W.  G.  Arm.strong,  Whitworlh, and  Co.,  Ltd.. 

and  E.  L.  Urde.     Furnaces  for  the  combustion  of 

liquid  fuel.     April  4. 
„      7956.  H.    G.    Hills.     Manufacture    of   gas  for    ilia- 

niinating,    heating,   jiowcr,    or    similar    purposes. 

April  5. 
„      7968.  .1.    Farmer  and   ('.  .Stewart.      Appliances  for 

burning  oil  in    steam    boiler   and   otlier  furniicce 

April  5. 
„      7971.  W.    (!.   Gibbins.     Method    of  lighting  incan- 
descent burners.     ,\pril  5. 
„      7996.  J.  Busek.     Steam  boilers   heated  by  spirit  or 

alenholic  vapours.     April  5. 
,,      81104.   A.    J.    lioult.— From    La   Companie    pour  la 

Fabrication  des  Compteurs  et  Mati'rial  d'Usincs  a 

(iaz.  France.     Gas  reservoirs.     April  5. 
„      8008.  E.    A.    Wood.      Incandescent    gas     lighting. 

.\pril  5. 

[C.S.]  4229    (1901).    Clamond.       Incandescence    mantles. 
April  9. 
„      4302  (1901).    MacKean.      Apparatus    for    burning 
and  seasoning  iucandescence  mantles.     April  9. 

,,      5940  (1901).  Taylor.     Furnaces.     April  3. 

„      0336(1901).  Cranston.      Incandescence   oil    lamps. 

(March  26. 
„      6357  (1901).  Boult.— From   Chavanou.     Gas  gcDc- 

rators.     April  3. 
„       0408  (1901).    Schwarz.     Process    for    coking    badly 

caking  coal,  and   mechanical  appliance  for  same. 

.\pril  3. 
„      6507  (1901).  Jones.     5ec  MHf/er  XVIll.  li. 
„      6861  (1901).  Lambourne    and     Wood.      Acetylene 

generators.     April  3. 
„      0895  (1901).    Newton. — From  O'Brien.     Pipe-joint 

pouring   apparatus,   and    combined    hydrocarbon 

vaporiser,  and  burner  therefor,     \\n\l  9. 
„      6952  (1901).  Janz.      .\pparatus   for  burning  down 

klcandesccnt  light  mantles,     April  9. 
,,       7821   (1901).    Thompson      Furnaces   where  gas    i> 

used.     April  9.      Post-dated,  May  2.5,  1901. 
„      7995(1901).  Terraueau.     .Vtmosidieric  gas  burners 

April  3. 
„      9414(1901).   Whitworlh.    Furnaces  of  steam  boilers. 

April  3. 
„      9437  (1901).  Crosland.     .Vpplicaliou  of  gaseous  fui  I 

in  kilns  or  ovens  used  for  calcining  lime,  cement.-. 

gyps([m,  aud  other  materials.     April  3. 
„      9043  (1901).    Hancock.      Atmo^pl(elie   burner   for 
I  gas  combustion.     April  9. 
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GiiDz    and    ( 'o. 
Ipoiler  furnaces. 

vapour   Ik'atiii^ 


T  10,758  (1901).    Ram  and  Nerust    Electric   Light, 

Ltd.     Electric    incandescent   lamps,  in  which  the 

glower  or  light-jjiviui;  body  is  a  conductor  of  the 

second  class.     March  26. 
II,\3J  (19(>1).  Johnson.  Electric  arc  lamps.  Mar.  26. 
1 1,356  (ISiOl).  Milbourne.     Gas  purifiers.     Aprils. 
I  l,78.'i  (lllOl).  I/Ux.  Incandescent  gas  burners.  Apr.:!. 
19.261    (I'.llll).    llraudon.      Oil     stoves,    tanks,    au<l 

other  vessels,  oil  lamps,  such   as   table   suspension 

lamps,  applicable  also  to    oil  C(Uitainer.<    generally, 

and  like  purposes.     April  3. 
20,'J(lf)    (1901).   Uloxani.  —  From 

Smoke-consuming   apparatus   I'l 

April  9. 
23,1 1'.l  (l'J''l)-      lioivman.     (ias   o 

devices.     April  '.). 
21,610(1901).   Kindermann.     Sec  under  1. 
21,971   (1901).    Frenay.      Carburetters    for    use    In 

connection  with  explosion  motors.      March  26, 
26,169  (1901).  Luiidquist  and  Kern.     .Sec  under  1. 
26.337(1901).   Walther.     X'apour  lamps.    March  26. 
26,707    (1901).     Honelli.        Hydrocarbon     burners. 

March  lm;. 
1039  (1902).  Tliompson. — From  I'hilbrook.     Light- 
ing devices.     April  9. 
2117  (1902).  Kemp.     Carburetters.     April  3. 
2r)41  (1902).   IJorner.       Appliances    for    preventing 

damage  or  breakage  of  incande.scent  gas  mantles. 

.\pril  3. 
2751(1902).   Harris.     Manufacture  of  gas.    April  3. 
3481    (1902).  (Collin   and    Nicholls.       Carbide    feed 

mechanism  for  acetylene  gas  maehines.     March  26. 
43.53(1902).  Forbes.    Manufacture  of  acetylene  gas. 

April  3. 
47.5.5(1902).  McOuat.     Incandescent  electric  lamps. 

April  3. 

IIL— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  PETROLEUM. 


L]   G972.   II.  Mcl'hail.      Di.stillation  of  mineral  oils,  and 

their  distillates.*     March  21. 
I,      7119.  C    A.  Halse.     See  under  \'ll. 
,     7319.   F.  G.   Holmes.     Apparatus  for  distilling  tar, 

oil,  and  the  like.     March  26. 

S.]  6739  (1901).  Gaster.  Distillation  or  utilisation  of 
tar,  pitch,  petroleum,  and  other  hydrocarbon  mix- 
tures, and  the  extraction  of  carb  )n  suitable  for  the 
manufacture  of  electrodes,  calcium  carbide,  and 
other  industrial  products.     Aprd  9. 

„  11,082  (1901).  Scott.  Distillation  of  ammoniacal 
and  other  liquors,  and  apparatus  therefor.  April  9. 

„      2863   (1902).   Jewell.      See  under  I. 

V.-COLOURING  MATTERS   and  DYESTUFFS. 

L]  661.).  J.  Y.  Johnson. — From  Bad.  Anilin  und  .Soda 
Fabr.,  Germany.  Manufacture  of  azo  colouring 
matters,  and  intermediate  products  relating  thereto. 
.Alarch  18. 

„  6616.  .T.  Y.  Johnson. — From  Had.  Anilin  und  .Soda 
Fabr.,  Germany.  .Manufacture  and  production  of 
col()nring  matter  containing  sulphur.      .March  18. 

„  6987.  .1.  Y.  Johnson. — From  Bad.  .Ynilin  und  .Soda 
Fabr.,  Germany.  Manufacture  and  production  of 
colouring  matters  containing  sulphur.     March  21. 

.,  71."i3.  J.  Y.  .Johnson. — From  Bud.  Anilin  und  Sda 
Fabr.,  Germany.  Manufacture  of  azo  colouring 
matter,  and  colouring  lakes  therefrom.     March  24. 

I,  73S7.  .7.  Y.  Johnson. — From  Bad.  .Anilin  und  Soda 
Fabr.,  Germany.  Manufacture  and  production  of 
colouring  matters  of  the  anthraquinone  series. 
March  26. 


[A.] 


[C.S 


]  7822.  A.  G.  Bloxam. — From  Chem.  Werke  vorm. 
Dr.  Heinrich  Byk,  Germany.  Manufacture  of 
sulphurised  colouring  matters.     April  3. 

7849.  H.  H.  Lake.  —  From  Chem.  Fabr.  vorm. 
.S.indoz,  Switzerland.  Manufacture  of  sulphur 
dyes.     April  3. 

7871.  L  Levinstein,  H.  Levinstein,  and  Levinstein, 
Ltd.  Production  of  blue  colouring  matters  con- 
taining sulphur.     April  4. 

.]  8636  (1901).  Imray.  —  From  Farbwerke,  Hochst. 
Manufacture  of  directly  dyeing  sulphuri'<ed  ilye- 
stnffs  from  1  :  8-dinitriiniiphtbalene.      A|uil  3. 

9694  (1901).  Johnson.— From  Bad.  Anilin  and  S  >da 
Fabr.  Manufacture  and  production  of  colouring 
matters  and  intermediate  proilucts  deriveil  from 
methyl-anthraquinoiu'.     April  9. 

9999  (1901).  Newton.  —  From  Farbenfabr.  vorm. 
F.  Bayer  and  Co.  Manufacture  or  proiluction  of 
anthracene  derivatives.     April  3. 

10,728  (1901).  Johnsou.  —  From  Bad.  Anilin  und 
Soda  Fabr.  Manufacture  and  prodmrion  nl'  a 
brown  colouring  matter.     March  26. 

10,886  (19C1).  Johnson.  —  From  Bad.  Anilin  und 
S:)da  Fabr.  .Maimfacture  and  production  of  colour- 
ing matters  of  the  anthracene  series  and  of  interme- 
diate products  for  use  therein.     April  :i. 

11,163  (1901).  .Mejenberg,  Levy,  and  Clayton 
Aniline  Co.,  Ltd.  Slanufacture  and  produclii.n 
of  colouring  matters  cont.tining  sul|diur.     .\pril  9. 

11,3.58  (1901).  Willcox.  —  From  Had.  Anilm  un<l 
Soda  Fabr.  Manufacture  and  produi'tlon  of  new 
halogenised  bodies,  new  indigo  colouring  matters, 
and  of  indigo.     April  9. 

12,021  (1901).  Johnson.  —  From  Bad.  .\nilin  uml 
Soda  Fabr.  Manufacture  of  an  amidophenol  deri- 
vative and  new  intermediate  ju-oducts  relatinn- 
thereto.     April  3. 

19,.587  (1901).  Imray.  —  From  Amerieau  By- Pro- 
ducts Co.  Manufacture  of  dj'estuft  from  cotton- 
seeds.    March  26. 

36,061  (1901).  Imray.— From  Farbwerke,  Hochst. 
Manufacture  of  indoxyl  and  its  homologues.  Apr.  3. 

2722  (1902).  Imray.— From  Bisle  Clieuiical  Works. 
Manufacture  of  green  sulphurised  dyestuffs. 
March  26. 

45dl  (1902).  Imray.— From  Dye  Works,  formeriy 
L.  Durand,  Huguenin,  and  Co.  Manufacture  of 
new  leuco-gallocyanides.     April  9. 


v.— PREPARING,  BLEACHING,  DYEING, 

PRINTING,  AND  FINISHING  TEXTILES,  YARNS, 

AND  FIBRES 

[A.]  6455.  P.M.Matthew.  Calendering  or  friction-coat- 
ing fabrics  with  i-ubber,  and  apparatus  therefor. 
March  17. 

„  6499,  O.  Imray. — From  Fabriques  de  Produits 
Chimiques  de  Thann  et  de  Mulliouse,  Germany. 
Improved  process  for  printing  with  sulphurised 
colouring  matters.      March  17. 

„  6650.  S.  H.  Sharp.  Machinery  or  apparatus  for 
producing  patterns  or  designs  on  textile  or  felted 
fabrics.     March  18. 

„  C664.  H.  H.  Lake.  —  From  J.  W.  Fries,  United 
.states.  Machines  for  steaming,  oxidisinir,  dryino-, 
or  otherwise  treating  yarn  or  textile  material.* 
March  18. 

,,      6873.  W.  H.  Perkin,  jun.,  and  Wliipp  Bros,  and  Tod, 
Ltd.     Treatment  of  raw  cotton  and   cotton  goods 
to  reduce  the  inflammability  thereof.      .March  20. 
6894.  J.  Du'tcm.     Machinery  for   histreing  cut   pile 
fabrics.     March  21. 

„  7o73.  C.  I).  Abel.— From  Act.-ges.  fur  Auilinfabri- 
kation,  Germany.  Processfor  dyeing  and  printing. 
March  22. 
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TAl  7074.  l>.    Imray.— From  Farbwerke,    Hoclist,   Ger- 
many.     Improvement  in  the  mordant  process  for 
dyeing  Turkey  red.     March  23. 
7124.  K   Brandts.     Textile  materials.     March  24. 
"      7148.  T.  Eck  and  W.  Becker.     Machines  for   wash- 
io"  yarns.*     March  24. 
7202.  R.  S.  Carmichael,  J.  H-  Carmiehael,  and  F.  1!. 
(.'armichael.     .\pparatus   for   making   products  ni 
emulsions  specially  suitable  for  nilin .'  and  weightms 
or  loading  textilematerials  and  fabrics.    March  2."i. 
738fi.  W.  II.  Perkiii,  jim.,  and  Wliipp  Bros,  and  Tocl, 
Ltd.     'I'reatniont   of  raw   cotton  and  cotlon  goods 
to  riMlnce  the  iiiflanimability  thereof.     March  2G. 
TH'.),^    .J.  1).  Morel.     Machines    lor   the  treatment  of 

textile  material.*      .\piil  1. 
7703.  H.  A.  Hentley.      Sec  uiiilcr  \l. 
7716.  B.  Cohcen.    Process  and  ajiparatns  for  treating 
textile    and    other    materials    with    liquids,    and 
snhscriucntly  drying  the  same.     April  2. 
7870.  F.   (,'.   Theis.     Method  of  and  apparatus  for 
bleaching  textile  piece  goods.     April  4. 
rC.S.l  1017  (1901>.   Vogelsang.     Electrolytic  bleaching  of 
cotton  and  other   textile   materials,  and   apparatus 
for  use  in  connection  therewith.     April  :!. 
8577  (1901 ).  r^ob.sou  and  Barlow,  Ltd.,  and  Ru.shton. 

Frames  for  gassing  yarns  and  threads,     .\pril  3. 
8828(1901).  Gebauer.      Apparatus   for   washing  or 
bleaching  or  other  treatment  of  fabrics  or  fibrous 
materials  with  liquids  or  lyes.     March  26. 
]9.:,:,'i   (1901).  Itiiiner.     Treatment   of   yarns    with 

liiiuids.  arid  apparatus  therefor.      April  3. 
26,1 1.">  (1901).  Hindley,  Walker, and  Rose.  Appara- 
tus for  dyeing,  scouring,  bleaching,  and   otherwise   1 
treating  yarn  in  cop  or  other  similar  compact  form. 
.March  26. 
11(16(1902).  Tyms.     Rleaching  keir  with  lirculation 

valves.     April  3. 
2304    (1902).    Walsh.        Apparatus    for    steaming, 
ageing,  and  dryinc;  fabrics.     March  26. 

VL— COLOURING  WOOD,  PAPER,  LEATHER,  Etc. 
[A.]   6698.  J.  S.Schmitz.     Printed  and  painted  wall-paper 
and  the  like.*     March  19. 
7529.   A.  B.  Carlisle.     .See  under  XIX. 
',      7703.  H.   A.    Bentley.      Preparation   of   paper   and 
fabric   to  receive  artists'   colours,  prints,  and  the 
like,  to  render  paper   and  fabric   transparent,  and 
to  treat  transparent   paper  and  fabric  to  facilitate 
removal  of  colours  or   ink  without   injury  to  the 
surface.     April  2. 
7743.  J.  Funcke.     Rotary  machine  for  colour  print- 
ing on  both  sidts  of  the  sheet.     A|iril  2. 

VII.— ACIDS,  ALKALIS,  and  SALTS. 


[C.S.] 


[A.I  7767.  O.  Ilaltenhoff.  Apparatus  tor  carbonising 
wood  waste  or  similar  material.*  April  2. 
„  78)2.  F.  B.  Crossley.  Treatment  of  spent  iron 
piekUng  or  cleaning  liqu  irj.  or  other  solutions 
containing  sulphate  or  chloride  of  iron,  for  obtain- 
ing sulphate  or  chloride  of  iron,  or  other  useful 
products  therefrom,     .\pril  3. 

256  (19(11).  Electric  (tzone  Syndicate,  Ltd.,  and 
Smith.     See  ««(/er -Will.  li. 

10,729  (1901).  Johnson.  —  From  Bad.  .\niliu  uml 
Soda  Kabr.  Manufacture  and  production  of  contact 
bodies  for  use  in  catidysj.;,  es|>cciallv  intended  for 
n.se  ill  the  catalytic  process  for  Ibc  Tiiaiiul'.ictuic  of 
sulphuric  acid,      .\pril  3. 

111,825(19(11).  McKirioH.  Preparation  of  talleis' 
carlli,  silicates,  and  siliceous  matters  for  use  in  the 
treatment  of  oils,  fats,  and  greases,     .\pril  3. 

12,186  (1901).  Johnson. — From  Chemische  Fabril, 
(triesheim-Klektroii.  Electrolytic  production  of 
lead  dioxide.     A]iril  3. 

12,2')0  (19(11).  Johnson.  — From  Chem.  Fahr.  (jries- 
heini-Klektron.  Miinufacture  or  production  of 
chromium  compoui  ds  or  alkalis,     .\pril  3. 

24,684  (UlO'i).  Berry  and  J.  B.  Lawcs  and  Co.,  Ltd. 
Method  or  process  for  the  recovery,  collection,  and 
utilisati(m  of  waste  carbonic  acid  gas  given  off  in 
the  nKdiufacturc  of  certain  acids  anil  acid  .salt?, 
March  26. 

698  (1902).  (Istwald.  Manufacture  of  nitric  oxiilr 
and  nitrogen  oxides.     March  26. 

848  (1902).  Sachse  and  Kaufiuann.  Urine  cvapn 
rators.     March  26. 


1 


[A.] 


6642.  A.  Vosmaer  and  A.  Lebrct.  Sec  under 
.\VIII.  B. 

6719.  \V.  Trantom.  Treatment  or  purification  of 
brine  and  other  saline  solutions.     March  19. 

7(118.   L.  Kamm.     Oxygen  generators.     March  22. 

7119.  ('-.  .\.  Halse.  Carbonisation  of  wood  or 
matter  of  a  siinilar  imture,  sawdust,  wood  shavings, 
and  the  various  kinds  of  celhdose,  also  lignite, 
straw,  &c.,  &c..  with  the  object  of  produeieg  a  sub- 
stitute for  animal  charcoal.     March  24. 

7309.  n.  Donnachio.  Appliances  for  the  manufac- 
ture of  nitric  acid.*     March  26. 

7364.  P.  V-  Holmes,  E.  D.  Holmes,  and  Iv  0. 
Cameron.     .See  inider  II. 

74b3.  <).   Meuier.     Improved  process  for   obtaining 

sulphates  from  mattes.     March  27. 
7505.  C.   \V.   Johnson.     From  Chem.   Fahr.  Ories- 
heim-Elektron,  tiermauy.     See  under  X. 


VIII.— GLASS,  POTTERY,  and  ENAMELS. 

[A.]  0495    P.  H.  Mellor  and  S.  \V.  Ha.ssall.     Process  ol 

moulding  clay  or  other  earthenware.     March  17. 
0663.  R.   Stanley,   D.   B.    Bates,  and   R,  H.  Bates 

Process  and  apparatus  for  applying  glazes,  enamels. 

or  bodying  material  to  bricks,  tiles,  and  other  like 

goods.     March  18. 
6774.  H.  W.  Woodfield  and  W.  Harmer.     Apparatus 

for  the   manufacture  of  glass  bottles,  jars,  phials 

and  the  like.     March  20. 
6910.  C.  H.  Ridsdale.     .See  under  X. 
7413.  \V.  lUlngworth.     Machine  or   device  to  assis 

in  pressing  articles  of  pottery,  either  china,  earthen 

ware,  or  other  bodies  used  in  the  making  of  potter; 

ware.     March  27. 
7682.   IV.  de  P.  Keyes.    Manufacture  of  plate  glas> 

April  1. 
„      7096.   P.  .\igner.     Ceramic  vessels,     .\pril  1. 
„      7930.  W.    W.    Pilkington.     Manufacture    of  shoe 

glass  or  glass  cylinders.     April  4. 

[C.S.]  5550  (1901).  Brookes  and  Barnes.     Kilns  for  dryin; 

bricks,   tiles,   pipes,  scggers,  and   other   earthen 

ware.     March  26. 
„      7178  (1901).  Hughes.     See  under  l\. 

24,029  (1901).  Stevens.     Compound  or  cimpo.silio 

to  be  used  as   a  backing  for   o]ki1  facing  tiles  o 

other  articles  of  glass.     April  9. 
1439(1902).  Boult.— From  Weber  and   Rauschen 
^  bach.      Method    of    and    apparatus     for   dryin 
'  earthenware  articles.     March  26. 

IX.— BUILDING  MATERIALS,  CLAVS,  MOUrAKS 
AND  CEMENTS. 

[.\.]   6108.  J.   P.    Bayly.— Prom   D.   A.   Keizer,  Canad 

Hrick  making  and  moidding  machines.     March  I 

„      6495.   P.  H.  .Mellor  and  S.   W.   llassall.     .See  uwl. 

VIII. 
„      0601.  D.  F.  Cooksey.     Bricks,  tiles,  ani  terni-coit 
and  apparatus  for  making  same.     March  18. 
6000.    li.  ('.  White.     .Sec  under  I, 
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X.— METALLURGY. 

]   6486.  O.   Thiel.       Ore    hearths   and   reveiberatory 
furnaces.*     March  17. 
6622.  B.  Deby.  Hardening,  tempering,  or  toughening 
iron  and  steel.     March  18. 


[,4.]  6663.  R.  Stanley,  D.  B.  Bates,  and  R.  H.  Bates. 
See  under  VIII. 
„      6844.  A.   J.  Kouit. — From  Hiilsberg  and  Co.,  Ger- 
many.    Impregnation   of  wood  and   other  porous 
materials.*     March  20. 
„      68.59.  J.  H.  I'earce.     Machines    for  mixing  plastic 
compositions.*    Filed  March  20.    Date  applied  for 
Oct.  10,  1901,  being  date  of  application  in  United 
.states. 
„      7110.  ('.    R.    Gostling.     Improved  method   for   the 
production    of   Portland    cement   from   chalk  and 
clay,  and  in  conjunction  with  the  rofciry  kiln  nrocess, 
or   any  other    kind  of  kiln    for    burning  cement. 
March  24. 
„      7165.  W.  K.  Ormaudy.     Manufacture   of  bricks  or 
artificial  stone  made  from  a  mixture  of  a  siliceous 
material  and  lime.     March  24. 
„      7181.  A.  Pieha.     Paving  tiles.     March  24. 

„  7219.  T.  Kendrick.  Mitnufacture  of  artificial  stone. 
March  2.5. 

„  7232.  J.  P.  15.  Fiske.  Kilns,  or  means  or  apparatus 
for  facilitating  the  drjing  of  bricks  and  the  like.* 
March  2.5. 

„  7381.  H.  Warrington  and  H.  J.  Warrington.  Treat- 
ment of  fireclay  for  use  in  the  manufacture  of  fire- 
proof goods,  such  as  potters'  saggars,  fire-bricks, 
crucibles,  and  the  like.     March  26. 

„  743G.  C.  E.  Challis.  Materials  and  apparatus  for 
precipitating  lime.     March  27. 

„  7541.  J.  H.  I'iekles.  Bricks  and  other  building 
materials.     March  29. 

„  7550.  C.  Marson.  Improved  material  and  method 
for  and  of  building  construction.     March  29. 

„  7647.  J.  C.  Sellars.  Manufacture  of  building  blocks, 
bricks,  and  other  articles.     April  1. 

„      7694.  J.  R.Horton.    Kilns  or  apparatus  for  calcining 

purposes.     April  1. 
„     7759.    K.   Kreft.      Presses   for  the    manufacturB  of 

artificial  stones,  tiles,  and  the  like.*     April  2. 
„      7796.    E.  P.   Hooley,      Means   for   and    method  of 

tarring  broken  slag,  macadam,  and  other  similar 

materials.     April  3. 
„      7836.    W.    Schultness.       Processes     for     colouring 

building  materials,  such  as   lime,  mortar,  bricks, 

and  artificial  stone.     April  3. 
„      7891.  C.  Pryce.     Brick  presses.     April  4. 
„      79(10.    W.   Ratcliffe.      Brick.s,   cornices,    mouldings. 

and   the   like,   employed    in    the    construction    of 

buildings  and  similar  places.     April  4. 

S.]  6982  (1901).  ilortonandBradshaw.  Apparatus  for 
removing  or  recovering  fusible  matter  from  stones, 
blocks,  and  other  matter  to  which  it  is  adhering. 
March  26. 

,  7178  (.1901).  Hughes.  Kilns  for  burning  bricks, 
tiles,  ami  pottery.     April  9. 

,     9437  (1901).  Crosland.     See  under  II. 

,  9892  (1901).  Carter.  Manufacture  of  artificial 
stone.     April  9. 

,     24,683(1901).     Berry  and  J.  B.  Lawes  and  Co.,  Ltd. 
Cements  or  plasters,  and  manufacture  of   bricks, 
tiles,  slabs,  artificial  stone,  electric  insulating  com- 
positions, and  the  Uke.     March  26. 
3426  (1902).  Brookes.— From  Fiske.  Brick  and  such 

like  kilns.     April  9. 
3657  (1902).     Cummings.     Insul.ated  electrical  con- 
ductors.    April  3. 


[C, 


[A.]  6727.  W.  Joukoffsky  and  P.  de  Strowe.     Treatment 

of  iron  or  steel.*     March  19. 
„      6728.  L.  V.  Pratis.    Manufacture  of  steel.    March  19. 
„      6752.   v.  Bermont.     .-Vn  improved  industrial  process 

for  the  direct  extraction  of  zinc.     March  19. 
„      6888.  F.   H.    Keane   and   T.   Maxwell,     ilethod  of 

manufacturing   chilled   castings   in    iron   or  steel. 

March  21. 

„      6903.  D.  Matthews.     Treatment  of  copper  and  other 

ores.     March  21. 
„      6910.  C.    H.    RIdsdale.     Heating    of    metallic   and 

other  bodies    for   annealing   and    like    purposes. 

March  21. 

„  6916.  J.  (;.  Forbes.  Furnace  for  smelling  scrap  or 
other  metals;  for  reducing  metals  from  their  ores 
into  a  condition  of  practical  purity ;  and  for 
casting  metals  into  a  malleable  state.     March  21. 

„  6951.  C.  Jousset  and  W.  R.  McKay.  See  under 
XIII.  A. 

„  6955.  J.  Ornstein.  Extraction  of  gold  from  sea- 
water.     March  21. 

„  6969.  W.  P.  Thompson. — From  O.  Xicolai  and 
F.  Biirner,  Germany.  Solders,  especially  applicable 
for  soldering  aluminium  and  aluminium  alloys  * 
March  21. 

„      7037.  J.  M.  K.  Letson  and  F.  W.  Burpee.    Soldering 

machine.*     March  22. 
,,      7091.  A.  1).  I'ennellier.     Manufacture   of  wire  from 

rolled  gold  plate,  gold,  or  other  metals.    March  22. 
„      7213.  J.    F.    Crowley   and    W.    H.    Hatfield.     Pro- 
duction   of    mottled    or   white    iron,    in    pigs    or 

castings.     March  25. 
,.      7229.  P.   .Miiller.     Process    for  the   manufacture  of 

crucible  cast  steel*     March  25. 
„      7255.   H.  H.  Lake. — From  Duisburger  Maschiuenbau 

Akt.-ges.  vorm.  Bechem   and  Keetman,  (iermany. 

Improved  method  of  welding.     March  25. 
„      7256.  Sherard  Cowper-Coles  and  The  Cowper-Coles 

Inventions     Development    Co.,    Ltd.       Improved 

process  for  nickel  plating  iron  and  steel.   March  25. 
„      7352.  R.  W.  Wallace.     Manufacture  of  iron,  steel, 

nickel,  and  the  like.     March  26. 

„      7395.  W.   Hutchinson,  jun.     Manufacture  of  ingot 

iron  and  steel.     March  27. 
„      7463.  O.  Meurer.     See  under  VII. 

„  7505.  G.  W.  Johnson. — From  Chem.  Fabr.  Griesheim- 
Elektron,  Germany.  Manufacture  of  the  metals 
of  the  alkalis.     March  27. 

„  7535.  C.  H.  Berry  and  W.  T.  Hill.  Improved  self- 
lubricating  alloy  or  anti-friction  metal.    March  29. 

„  7584.  F.  Irvine.  Improved  means  of  extractino- 
metals  from  their  ores.     March  29. 

„      7626.  G.  Parker.     .See  under  II. 

„  7660.  H.  H.  Lake. — From  Electric  Furnace  Co., 
United  States.     Manufacture  of  steel.*     April  1. 

„  7671.  H.  B.  Atha.  Process  of  preparing  sand 
moulds  for  steel  castings.*  Filed  April  1.  Date 
applied  for,  July  10,  1901,  being  date  of  applica- 
tion in  United  States. 

„  7672.  H.  B.  Atha.  Process  of  preparing  sand 
moulds  for  steel  castings.*     April  1. 

„  7701.  A.  Gutensohn.  Improved  process  of  recover- 
ing metals  from  their  solutions  or  salts.     April  2. 

„      7778.  A.  B.  Hadfield.     Treatment  of  steel.    April  2. 

„  7799.  W.  Hutchinson.,  jun.  Manufacture  of  ingot 
iron  and  steel.     April  3. 

„  7841.  J.  Penhale.  Separation  of  gold  from  slimes, 
and  apparatus  therefor.     April  3. 

.S.]  5846  (1901).  Hatton.  Manufacture  of  iron  and 
steel.    March  26. 

8208  (1901).  Scott.    Casting  in  chills  of  iron  or  steel 
articles.     April  9. 
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8511    (1901).     Ulmaiin   and    Schlag.      Method   of 

soklerinj;  or  joining  together  aluminium  and  other 
metals  or  substances,  and  material  therefor. 
March  26. 

10,86o  (1901).  Lones,  Holden,  and  Lones.  See 
undei-  XIII.  A. 

12,308  (1901).  Van  der  Ploeg.  Method  of  ex- 
tracting antimony  from  ores  or  residues.     April  3. 

13,864(1901).  Blo.xam.  From  Li  Compagnie  des 
Forges  de  Chatillon,  Commentry,  and  Xcuves 
Maisons,  and  Charpy.  ilanufdclure  of  armour 
plates.     April  9. 

l.'),471  (1901).  Breedon.  Method,  with  apparatus 
therefor,  for  treating  kaolin  slimes,  saponaceous 
earthy  matter,  and  the  like,  preparatory  ti>  the 
extraction,  by  either  amalgamation,  ehloriuatinn, 
leaching,  or  such  like  processes,  of  the  precious 
metals  contained  therein.     March  26. 

21,176(1901).  Lake.  —  From  Hawley  Down-Draft 
Furnace  Co.  Method  of  and  apparatus  for 
melting  and  treating  metals.     March  26. 

21,IHl  (1901).  Meiniughaus.  Process  of  making 
iron  and  steel,  and  apparatus  used  therein. 
April  9. 

2231  (1902).  Clarke.  Manufacture  of  crucible 
steel.     March  26. 

XI.— ELECTBO-CHEMISTRy  and  ELECTBO- 
METALLURGY. 

,1   6478.  H.  C.  Porter.     Storage  batteries.*     March  17. 

7039.  S.  Z.  de  Ferranti.     Electric  fuses.     March  22. 

712.i.  P.  K.  Stern.  Improved  electrical  ozonising 
and  circuit-breaking  apparatus.     March  24. 

7169.  C.  A.  .\llisoD. — From  W.  C.  Banks,  United 
States.     Battery.*     March  24. 

7661.  .V.  G.  Betts.  Electrolytic  refining  of  lead  and 
lead  alloys.*     April  1. 

7670.  R.  Wichand.  Means  for  generating  electri- 
city.*    April  1. 

7773.  .V.  Nodon  and  J.  Piettre.  Improved  process 
of  oxidation  by  means  of  electric  currents. 
Apiil  2. 

78.)1.  H.  H.  Lake. — From  L.  D.  Giroux  and  I,.  E. 
Seddon.  United  States.     .S'ee  uiuler  XVIII.  A. 

78.")«i.  M.  KrouchkoU.  Electric-vacuum  discharge 
tubes.*     .\pril  3. 

7864.  H.  Korten.     Secondary  batteries.     April  3. 

7921.  .V.  Nodou.     hiectroljtic  condensers.     April  4. 

7923.  E.  Goldberg.  Electrolyticaliy  coating  iron 
with  zinc.     April  4. 

799.5.  P.  Jensen.  From  Dr.  G.  Langbein  and  Co., 
Germany.  Production  of  metallic  deposits  by 
electrolysis.*     April  5. 

8014.  G.   Schauli  and   D.  Loewenstein.     Improved 
galvanic  dry  cell.     April  5. 
,]  4U17  (1901).  Vogelsang.     See  under  V. 

4489(1901).  Vogelsang.  Electrolytic  cells,  and  elec- 
trodes therefor.     April  9. 

63J2  (1501).  Drake  and  Gorham.  Electric  accumu- 
lators.    April  3. 

6723  (1901 ).  Pescatore  and  Tutor  Accumulator  Co., 
Ltd.  Means  for  applying  the  active  materials  to 
the  plates  of  secondary  batteries.     -Vpril  3. 

6780   (1901).     Hirst   and    Bevis.     Vessels    for   use 
with  electric  liquid  resistances  or  other  electrolytic 
solutions,     .\pril  9. 
10,879  (1901).    Dickson.     Voltaic  cells.     .Vpril  3. 

12,186  (1901).     Johnson. —  From     (hem.     Fabr. 

Griesheim-ElektroD.     See  under  VII. 
119  (1902).  D'Andrimont.     .Vnodes  for  electrolytic 

operations.     March  26. 
I      4521  (1902).  -Vpple.    Storage  batteries.     April  3. 


XII.— FATS,  OILS.  AND  SOAP. 

[A.]  6634.  J.  MeFarlane  and  D.  C.  Reinohl.  Process  of 
extracting  oil  from  cotton-seed.*     March  18. 

„  7262.  R.  S.  Carmichael,  J.  11.  Carmichael,  and 
F.  R.  t  armichael.     See  under  V. 

„      7319.  F.  G.  Holmes.     See  under  III. 
[C.S.]  9392  (UOl).  Clarkson.     Separation  of  oil.    Aprils. 

„  9369  (1901).  McDougall.  Apparatus  for  extracting 
grease  and  oil  from  exhaust  steam,     .\pril  3. 

„       10,825  (1901).  McKerrow.     See  under  Vll. 

,.      11.155  (1901).  Scott.    Melting  tallow  and  like  fat 
bod'es.     April  9. 

,,  12,825  (1901).  Roger.  Tubes  or  casings  for  con- 
taining soap,  paste,  and  similar  plastic  substances. 
April  9. 

„  13,135(1901).  Thompson. —  From  Maschineubau 
Act.-ges.  vorm.  Beck  and  ll'^nkel.     See  under  XV. 

„  3228  (1902).  Friegdorf.  Oil  and  water  separator.'! 
for  steam.     April  3. 

„  3860  (1902).  Baker.  Apparatus  for  separating  oil 
or  water  from  steam.     April  9. 

XIII.— PIGMENTS,  PAINTS  ;  RESINS,  VARNISHES  ; 
INDIA-RUBBER,  Etc. 

A. — Pigments,  Paints. 

[A.]  6951.  C.  Jousset  and  W.  It.  McKay.  Application 
of  any  kiud  of  metallic  bronzes.     March  21. 

[C.S.]  10,659  (1901).  Walker,  Freestone,  and  Freestone. 
Metal  keg  (^r  drum  for  holding  paints  and  analo- 
gous substances.     April  9. 

„  10,865  (1901).  Lones,  Holden,  and  l.ones.  Pro- 
cesses or  combination  of  processes  for  the  manu- 
facture of  a  white  pigment  from  zinc,  and  for 
utilizing  residual  products  obtained  during  the 
conducting  of  the  said  processes  or  combination  of 
processes.     March  26. 


B.—Re. 


Varnishes, 


[-\.]  6714.  G.  F.  Priestley.  Means  for  coating  or  im- 
pregnating boxes,  cisterns,  and  the  like  with  resin, 
pitch,  bitumen,  and  similar  insulating  compositions. 
Starch  19. 

C. — India-rubber,  .Jt. 

[A.]  7917.  J.  T.  Dickey.  Method  of  and  appjratus  for 
covering  flexible  conduit  with  rubber  in  cement  or 
liquid  form  or  other  similar  elastic  hquids.* 
April  4. 

[C.S.]  8437  (1901).  Claremont.  Manufacture  of  vulcanised 
electric  cables.     April  3. 

„  11,149  (1901).  Heyl-Dia.  Desulphurising  vulca- 
nised rubber.     April  3. 

„      347  (1902).  Campbell.    Dental  vulcanisers.    April  8. 

XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

[A.]  7088.    L.    Lederer.     Manufacture  of  artificial   horn 
and  similar  substances.     March  22. 
„      7469.' A.   Billand.      Apparatus  for  depilating  skim 
.ind  furs.     March  27. 

[C.S.]  25,071  (1901).  Jeffery.  Apparatus  for  melting  and 
applying  marine  glue  and  other  convenient  sub- 
stances.    April  9. 


XV.— MANURES,  Etc. 

[C.S.]  6507  (1901).  Jones.     See  under  .XVIII.  B. 

„      8483  (1901).    Dclattre.      Process    for   treating  fish 
and  fish  refuse,  and  apparatus  therefor.    Mirch  26. 


Api-il  13. 190'.>.] 


PATENT  LIST. 


521 


C.S.]  13.13.)  (1901).  Tliompson. — From  Maschinenhau 
Act.-ges.  vorm.  Beck  and  Henkel.  Process  for 
obtainins;  fatty  and  fertilisinj;  substances  from 
fecal  siibstauces.  April  3. 
„  23,143  (1901).  Cartter.  Apparatus  for  sterilising 
soil  fertilisers  and  the  like.     March  2G. 


XVI.— SUGAR.  STARCH,  and  GUM,  Etc 

[A.]  6738.  (i.  Charles.     A  new  or  improved  agglutiuant 
composition.     March  19. 
„      7436.  C.  E.  Cballis.     .See  under  IX. 
„      7.564.  H.  Vaupel.     See  under  XVIII.  A. 
„      7G93.    J.    Ivostalek.      Filters  for  sugar   juices   and 
other  liquids.*      .\pril  1. 

C.S.]  23.41.')  (1900).  Thompsnn.— From  Gcerligs  and  Ha- 
makers.  Process  of  extracting  sugar  from  beetroot, 
sugar-cane,  sorghutn,  ami  other  plants.     April  H. 

„  7339  (1901).  Desaulles.  i-^eparation  of  liquids 
from  solid  niatters,  especially  ap^jlicable  in  sugar 
manufacture.     March  26. 

„      808S  (1901).  Schwerin.  Extraction  of  sugar.  Mar.  26. 

„  2.5,695  (1901).  Manoury  and  Naudet.  Treatment 
of  bagasse.  Filed  April  3.  Date  applied  for  under 
International  Convention,  .lune  1,  1901. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

[A.]  6796.    aM.    Weyermann.       Process    for     producing 

tasteless,  roasted  malt  decoctions.*     March  20. 
„      6927.  W.  Tawlks.      Kiln  furnace  for   malt    drving. 

March  21. 
„      7028.  K.    .Vndersou.      Process   for    treating    water, 

to   render     it     suitable     for     brewing     purposes. 

March  22. 
,,      7168.  H.   C.   Russell.     Apparatus  for  washing  and 

cleansing    casks,   barrels,   and    the    like    vessels. 

March  24. 
„     8000.  K.  De  Meulemeestcr.     Method   of  and  means 

for  rajiidly  and   completely  extracting  saecharifi- 

cation  worts  in  brewing.      April  5. 

C.S.]  9752  (1901).  Kouser  apparatus  for  brewers'  vats. 
April  :i. 

„  11,035  (1901).  Hancock.  Method  of  obtaining  dias- 
tase and  preparing  it  for  use.     April  3. 

„  12,507(1901).  Reeves.  Thermometers  for  the  use 
of  brewers  and  others.     April  9. 

„  391  (1902).  Duffy.  Method  for  reBning,  ageiug, 
mellowing,  and  purifying  malt  and  spirituous  wines 
and  liquois.     March  26. 

„  392(1902).  Duffy.  Apparatus  for  refiuing,  ageing, 
mellon-ing,  and  purifying  malt  and  spirituous  wines 
and  liquors.     March  26. 

„     2863  (1902).  Jewell.     See  under  I. 

„  5105(1902).  Knox,  Ranger,  and  Thornley.  Appara- 
tus for  use  in  brewing  and  distilling  with  unmalted 
or  imperfectly  malted  grain.     AprH  9. 

XVIII.— FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 

A . — Foods. 

A.]  6549.  A.  H.  Jones.     "  Visvita;  "  food.     March  18. 

„  7054.  S.  1).  Rowland  and  W.  Defries.  Methods  and 
apparatus  for  the  concentration  of  animal  and 
vegetable  organs  and  tissues,  and  in  the  prepara- 
tion of  fine  precipitates       March  22. 

,.  7060.  A.  (iriinfeld.  Improved  substitute  for  coffee 
extract,  and  process  for  making  same.     March  22. 

„  ^''^o.  A.  B.  Graham,  jun.  Apparatus  for  pasteur- 
ising and  sterilising  milk  and  other  liquids. 
March  27. 

„  7431.  J.  W.  Bain  and  C.  Hanuay.  Preservation  of 
fruits,  vegetables,  and  the  like.*     March  27. 


[A.]   7473.  C.  Beale.     Method  of  and  appliances  for  the 

preservation  of  food  and  other  perishable  matters. 

March  27. 
„      7564.  H.  Vaupel.     Improved  process  and  apparatus 

for  the  manufacture  of  molasses  food.*     March  29. 
„      7744.  J.  Roger  and  M.   K.  liamber.      Producing  a 

pure  soluble  extract  of  tea.*     April  2. 
„      7851.  H.  H.  Lake.— From   L.  I).  Giroux  and   L.  E. 

Seddon,  United  States.      Electrical   sterilising  and 

preserving  apparatus.*     April  3. 

7919.  M.  Woolf.     New  concentrated  article  of  food. 
April  4. 

[C.S.]  6792    (1901).    Rawson.       Appar.atns    for   sterilising 

liquids.     April  3. 
„      6882  (1901).  Stack.     Treating   milk   at  dairies,  and 

apparatus  therefor,     .\pril  9. 
„      9653    (1901).    Manasse.      Process     for     preserving 

foods.     March  26. 
„      11,328  (1901).  Mayer.     Process  for  the  pro.tuction 

of  tea-extract.     April  3. 

„  1788  (1902).  Von  Rom.  Preserving  of  meat. 
.\pril  9. 

„  4512  (1902).  Schmitz.  Composition  of  matter  to 
be  used  for  coating  yeast  and  other  articles  of 
food.     April  3. 

B. — Sanitation  ;    Water  Purification. 
[A.]   6642.  A.  Vosmaer  and  .A..  Lebret.  Ozonisers.  Mar.  13. 
„      6827.  H.  W.    Hemingway.      An   improved    insecti- 
cide, germicide,  or  fungicide.     March  20. 
„      7048.  L.  Kamm.     See  under  VII. 

7238.  E.  R.  Candy.  Tanks  and  apparatus  for  effect- 
ing the  purification  of  sewage  and  other  polluted 
liquids,  and  in  the  method  of  mauufaeture  of  sub- 
stances for  use  in  connection  therewith.  March  25, 
„  7436.  C.  F.  Challis.  See  under  IX. 
„  7470.  J.  ('.  Thresh.  Disinfection  of  clothing  or 
other  articles.     March  27. 

„  7495.  G.  S.  Baker.  Refuse  destructors  and  the  like. 
March  27. 

„      7635.  M.  J.  Adams.     Improved  fittings  for  so-called 

septic  tanks.     April  !. 
„      7786.  J.  Anstee.     Measuring  wheel  for  sewage  and 

other  liquids.     April  3. 

[C.S.]  149(1901).  Scott.  Treatment  of  condensed  water 
for  boiler  supply.     April  9. 

„  6507  (1901).  Jones.  Treating  house-dust,  garbao-e, 
and  other  refuse  for  the  purpose  of  converting 
them  into  fuel,  artificial  manure,  and  other  pro- 
ducts.    April  3. 

„  6754  (1901).  Tippetts.  Apparatus  for  obtaining  a 
uniform  flow  of  water  from  reservoirs,  sewers,  and 
the  like.     April  9. 

„  7256  (1901).  Electric  Ozone  Syndicate,  Ltd.,  and 
Smith.     Ozonisers.     March  26, 

„  9201  (1901).  Harris.  Apparatus  for  the  treatment 
or  purification  of  feed  water.     March  26. 

„  15,992.  Bernardi.  Apparatus  for  washing  aud  steril- 
ising linen  and  the  like.     April  9. 

„     -23,143  (1901).  Cartter.     See  under  XV . 

„  1819  (1902).  Goodridge.  Non-septic  purification 
and  utilisation  of  .sewage  from  country  mansions 
and  large  houses.     April  3. 

XIX.— PAPER,  PASTEBO.\RD,  Etc. 

[A.]  6746.  A.  Mabille  and  6.  Leelerc.  Process  for 
rendering  celluloid  incombustible.*  March  19. 
„  7089.  H.  H.  Lake.— From  C.  S.  Bird,  United  States. 
Manufacture  of  sheets  of  paper  for  making  lubes.* 
March  22. 
,,  7140.  J.  .S.  Hughes.  Wood  pulp  presses.*  Filed- 
March  24.  Date  applied  for  July  3,  1901,  being 
date  of  application  in  United  States. 
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[A.]  7J-}1.  J.  S.  Hughes.     Improved  process  of  forming 

wood-pulp  into  sheets.*     Filed  Rlarch  24.     Date 

api>Iicd  for  July  3,  1901,  being  date  of  application 

in  United  States. 
„      7388.  .A.MarK.     New  product  formed  from  cellulose 

for  the  manufacture  of  combs  or  similar  appliances. 

March  26. 
„      7.)2a.  A.  U.  Carlisle.     Improved  grounding-machine 

for  enamelling  papers.     March  29. 
„      7700.  L.  Ijebateux.     Coated  papers,  and  method  of 

preparing  the  same.     April  I. 
[C.S.]  25,978  (1901).  T.pbelraann.     Treatment  of  coated 

paper.     April  3. 

^  XX. -FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES,  AND  EXTKACTS. 

[A.]   7054.  S.   D.  Rowland  and  W.   Defries.     See  under 

XVllI.  A. 
„      7744.  J.    Koger   and   1\L   K.    Bamber.      See   under 

XVIII.  A. 
,,      7993.  H.  E.  Newton. — From  Farbenfabr.  vorm.  F. 

Haver  and  Co.,  Germany.     Manufacture  and  pro- 
duction   of    a    new     pharmaceutical    compound. 

April  5. 
[C.S.]  11,165  (1901).  Weyl.     Manufacture  of  compounds 

of  fatty  acids  and   their  derivatives   ivith  ozone. 

April  3. 
„      11,191   (1901).   Shakespear  and  Hiucks.     Medical 

solutions  or  dressings.     April  3. 
„      11,328  (1901).  Mayer.     See  under  XVIII.  A. 
„      12,021  (1901).  Johnson. —  From    Bad.    Anilin    und 

Soda  Fabr.     See  under  IV. 
„      26,061  (1901).  Imray. — From    Farbwerke,   Hiichst. 

See  under  l\. 

XXL— PHOTOGRAPHY. 

[A.]  7684.  A.  J.  Bouella,  D.  H.  Bonella  and  Sou,  Ltd., 
E.  E.  E.  Bryant,  C.  H.  Bryant,  and  E.  W.  Bryant. 
Improved  electric  arc  light  mechanism,  applicable 
for  rapid  exposure  photography.     April  1.  > 


[A.]  7835.  H.  Trant.    Apparatus  for  producing  light  for 
photographic  and  like  purposes.     April  3. 
[C.S.]  8457    (1901).    Lehmann   and    Schbnhals.      Photo- 
lithographic and  like  transfer  processes,     .\pril  9. 

„  26,386  (,1901)-  I"z-  Bi«hs  for  photographic  pur- 
poses.    March  26. 

„  3023  (1902).  Ludwig.  Process  for  developing 
photographic  plates  and  the  like  in  open  daylight 
April  :i. 


[A.] 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Safety    blasting   cartridges. 

Cartridge 


6925.  T.  F.   Durham 
March  21. 


„      7033.    T.    Nichol    and    W.    H.    Xichol. 
loading  machines.*     March  22. 

„      7157.  E.  W.  Bovee.      Improved  means  for  igniting 
matches.*      Date    applied    for,    March   23,    1901 
being  date  of  application  in  I'uited  States. 

,,      7253.  II.  J.  F.  Crosby.     Fog  signals.     March  25. 

„      7302.  A.  Brock.     A  new  explosive.     March  25. 

„  7986.  A.  Reichwald.— From  F.  Krupp,  Germany. 
Percussion  fuses  for  exploding  shells.     April  5. 

[C.S.]  6159  (1901).  Kisanow.    Blasting  cartridges.   Aprils. 

„  7148  (1901).  Bielefeldt.  Detonating  or  primiag 
compositions  for  explosives.     April  9. 

„  12,172  (1901).  Reichwald. -From  F.  Krupp.  Per- 
cussion fuses  for  exploding  shells.     April  3. 

„  25,233  (1901).  Bate.  Explosive  mixtures  or  com- 
pounds for  blasting  purposes,  for  use  in  safety 
cartridges  and  other  ways.     April  3. 

„  26,456  (1901).  Czerweny.  Match-making  machines. 
April  9. 

„  3238  (1902).  Hess.  Method  for  the  treatment  and 
use  of  detonating  compositions.     March  26. 

„  3951  (:a02).  Lake.— From  Aktieselskabet  "  Pro- 
gress." Manufacture  of  wooden  matches. 
March  26. 
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F.  S.  Newall. 


H.  S.  Pnllinson. 
John  Pattinson. 
W.  W.  Proctor. 
G.  Sisson. 
Hurry  Smith. 
J.  E.  Stead. 


Hon,  Local  Secretary  and  Treasurer : 
V.  C.  Garrett.  Durham  College  of  Science,  Newcastle-on-Tyne. 


The  (ollowiug  take  nIHc 
J.  Mather,  C.  E.  Stuart. 


n  July  1, est  :—f'omm(W('<'.-  H. S.Collins, 
N.I!.— The  names  in  italics  are  those  of  members  of  Committee  who 


Bon.  Secretary  and  Treasurer : 
Thomas  Gray,  c/o'Gourlay  and  Deas,  ISO.  Hope  Street,  Glasgow. 

The  li>Ui>\\  ir;g  take  odiee  in  July  next  :~Chaii'maii :  T.  1..  Patter- 
son. Vice-Cliairmau  :  D.  J.  Playfair.  Committee:  Thos.  Ewan 
W.  Frew,  Jas.  Hendrick,  Jas.  Hope,  H.  Ingle,  W.  G.  Johnston. 


^orksijirc  ^cttiou. 

Cliairman :  George  Ward. 
Vice-Chairman :  T.  Fairley. 
Committee : 
E.  A.  Brolherton.  S.  G.  Rawson. 

A.  W.  Cooke.  A.  Smithells. 

W.  M.  Gardner.  A.  Turnbull. 

H .  G  randage.  H .  A .  Watson. 

Edw.  Haliiwell.  Thorp  Whitaker. 

A.  J.  Murphy.  J.  B.  Wilkinson. 

Hon.  Local  Secretary  and  Treasurer : 
H.  R.  Procter,  The  Yorkshire  College,  Leeds. 
Uon.  Assistant  Secretary :  A.  Tumbull. 
retire  from  their  respective  ollicea  at  the  end  of  the  current  »i  ssioii. 


Aliril  30,  1803.1 
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ANNUAL  GENERAL  JfEETING,  LIVERPOOL,  1902. 

Provisional  PitoGRAMME. 

Wednesday,  July  9lh. 
10.30  a.m.     C'ouncil  Mefting,  at  University  (_'ollcf;e. 
11.0  a.m.       Geoeral  Mueting,  at  University  College, 
l.aop.m.       Luucheon,  at  the  Adelpbi   Hotel,  by  ii^vilation 

of  the    Liverpool    Section.      Ladies   accom- 

panyintj  members  are  invited. 
3.0  p.m.        Garden  I'arty,  at  .Scaforth  Kail, by  invitation  of 

E.  K.  llnspratt,  Esq.,  J.I'. 
8.0 p.m.  to  1  Reception   at    the    Town    Hall,    by    the    Lord 
lO.O  p.m.    J       Mayor  of  Liverpool. 

Thursday,  July  lOlh. 
Whole  Dill/  E.icurswiis  : — 

(1)  Works  of  the  Telegraph  Mannfaoturing  Co.,  Ltd..  at 

Hclsby.  Luncheon,  by  invitation  of  the  Directors 
of  the  Company.  Afternoon  Tea,  by  invitation  of 
G.  Crosland  Taylor,  Esq. 

(2)  Excursion  to  Preseot : — 

Morning — Works  of  the  British  Insulated  Wire  Com- 
pany. Luncheon,  by  invitation  of  the  Directors  of 
the  Company. 

Afternomi — Works  of  the  Lancashire  Watch  Com- 
pany. 

Half-Day  Excursions  : — 
Morning — 

(1)  Visit   to   Port  Sunlight  Village  and  the  Works  of 

Messrs.  Lever  Brothers.  Luncheon,  by  invita- 
tion of  Messrs.  Lever  Brothers.  Ladies  are 
invited  to  join  this  excursion. 

(2)  Works   of  the  United  Alkali  Ci>.,  Ltd.,  at  Widnts. 

Luncheon  by  invitation  of  the  Mayor  of  Widnes 
(W.  W,  Gossage.  Esq.,  .I.P.)  and  Directors  of 
the  United  .\lkali  Company.  It  is  hoped  that 
it  will  be  possible  to  convey  members  on  this 
excursion  by  motor  cars. 

(3)  Messrs.  Ogden's  Tobacco  Factory  and  the  Tobacco 

Warehouses  of  the  Mersey  Docks  and  Harbour 
Board. 
Aficrnonn — 

(1)  Works  of  the  Diamond  Match  Co.  at  .Seaforth. 

(2)  Liverpool  Corporation  Electric  Power  Stations. 
7.30  p.m.     Annual  Dinner  at  the  Adelphi  Hotel. 

Friday,  July  Wtli. 
Whole   Day   Excursion    to    Llandudno   and   Bfaumaris   by 

•Saloon  Steamer  "St.  Elvies.'' 
'J  p.m.     Smoking  Concert  at  the  Reform  Club. 


A  detailed  programme,   with   request  forms   for  tickets, 
will  be  issued  with  the  Journal  of  Mav  -31. 


In  accordance  with  the  provisions  of  Rule  18  of  the 
liye-laws,  notice  is  hereby  given  that  those  Members  whose 
Dames  are  placed  iu  italics  in  the  list  of  Council  will  retire 
from  their  respective  olEces  at  the  forthcoming  Annual 
Meeting. 

Mr.  Ivan  Levinstein  has  been  nominated  to  the  office  of 
I'residert  for  a  second  year,  under  Rule  10  ;  Mr.  E.  Grant 
Hooper,  Dr.  F.  B.  Power,  Prof.  Wm.  Ramsay,  F.11.S.,  and 
Mr.  Thos.  Tyrer  have  been  nominated  \"ice-Presidents 
i;nder  Rule  8  ;  and  Dr.  John  Clark  has  been  nominated  a 
Vice-President  under  Rule  24. 

The  Hon.  Treasurer  and  Hon.  Foreign  Secretary  hare 
been  nominated  for  re-election  to  their  respective  offices. 

Members  are  hereby  invited  to  nominate  fit  and  proper 
persons  to  fill  four  vacancies  among  the  Ordinary  Members 
ijf  Council.  Forms  for  this  purpose  can  be  obtained,  on 
application,  from  the  General  Secretary,  or  from  the  Hon. 
Local  Secretaries  of  the  Canadian  and  New  York  Sections. 


Extract  from  Rule  18  : — "  No  such  nomination  shall  be 
valid  unless  it  be  signed  by  at  least  ten  Members  of  the 
Society  who  are  not  in  arrear  with  their  subscriptions,  nor 
unless  it  be  received  by  the  General  Secretary,  at  the 
Society's  Office,  at  least  one  month  before  the  date  of  the 
Annual  General  Meeting,  to  the  election  to  take  place  at 
which  it  refers.  Nor  shall  any  such  nomination  be  valid  if 
the  person  nominated  be  ineligible  for  election  under  Rules 
12  or  15.  No  member  shall  sign  more  than  one  nomination 
form." 


THE  CORONATION. 
The  Society  will  be  glad  if  any  Members  not  resident  in 
Great  Britain  will  intimate  to  the  General  Secretary  at  the 
earliest  p.-.ssible  date  if  they  intend  to  be  in  London  at  the 
time  of  the  Coronation. 


SPIRIT  (ALCOHOL),  DUTY-FREE. 
The  question  of  concessions  in  regard  to  the  use  of 
spirit  (alcohol)  having  become  pressing,  the  Council 
would  be  obliged  if  those  members  who  are  interested 
in  industries,  in  which  partially  or  wholly  duty-free  spirit 
would  be  of  advantage,  would  inform  the  Secretary  in 
what  way  the  power  to  use  spirit  duty-free  for  manu- 
facturing purpo.ses  would  affect  their  industries,  giving,  as 
far  as  possible,  actual  instances  .and  figures  : — 

1.  -Vs  facilitating  present  processes  (crystallising,  &e.). 

2.  As   rendering   possible    the    manufaclnre,    in    Great 
Britain,  of  products  which  the  duty  has  hitherlo  prevented. 

3.  .Vs   affecting  the   position   of  British  manufactures  in 
regard  to  foreign  competition. 

4.  As   to  the  branches   of  industry  which   the  duty  on 
alcohol  has  crippled  or  destroyed. 


THE  JOURNAL  OF  THE  SOCIETY. 
In  order  that  members  may  be  supplied  with  information 
at  as  early  a  date  as  possible,  the  Journal  is  now  issued 
twice   a  month,    and    contains    abstracts    of    French    and 
American,  as  well  as  British,  patents. 


MEMBERS  AND  THEIK  CONTKIBUTIONS. 

Every  Candidate  for  admission  as  a  Member  of  the 
Society  must  be  proposed  according  to  the  form  set  out  in 
Rule  26.  He  must  be  proposed  by  one  or  more  Members 
to  whom  he  is  known  personally.  The  proposal  form  must 
be  sent  duly  signed  to  the  General  Secretary,  who  shall  lay 
the  same  before  the  Council  at  its  next  Meeting.  If  the 
majority  of  the  Members  of  Council  present  are  iu  favour 
of  his  election,  the  Candidate  shall  be  declared  duly  elected, 
and  his  name  shall  be  entered  in  the  Register  of  the  Society. 
At  whatever  period  of  the  year  a  new  Member  may  be 
elected,  he  shall  be  required  (unless  the  Council  shall  deter- 
mine otherwise)  to  pay  his  subscription  for  that  year; 
having  done  which  he  shall  be  entitled  to  receive  all  the 
numbers  of  the  Society's  Journal  for  that  year. 

The  Nomination  Paper  must  take  the  following  form,  and 
may  be  obtained  from  the  General  Secretary,  or  from  any 
of  the  Secretaries  of  Local  Sections  : — 

The  Society  op  Chbmical  Indttstrt. 
We,  the  undersigned  Members  of  the  Society  of  Chemical  Industry 

hereby  propose 

[Candidate's  Name  in  full) 

as  a  fit  and  proper  person  to  become  a  Member  of  the  Society. 
For     Names     only    o/'t 

Members  recommend'  > 

ing  the  Candidate.       ) 

And  /,  the  said  Candidate  for  Membership,  hereby  declare  that  if 

elected  I  will  do  my  best  to  support  the  Society,  and  vill  observe 

its  Bye-laws. 

Signature  of  Candidate 

Address  to  which  the  Candidate^ 

wislies  the  Society's  publications  t 

to  be  sent, and  which  is  to  be( 

entered  in  the  Society's  Register.  J 

Profession  or  Business  Occupation 

Date 

( Extract  from  Bye-laws— JSulea  27,  29,  and  30.) 
Each     Member    shall    pay   an    annual    subscription    of 
Twenty-five  Shillings,  due   en  the  First  of  January  in  each 

B  'd 
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year ;  except  that  any  Member  may  pay  a  life  composition 
fee  of  Twenty  Pounds  in  lieu  of  an  annual  subscription.  He 
shall  uho  pay,  ou  receipt  of  notice  of  election,  an  entrance 
fee  of  One  Guinea  in  addition  to  his  first  year's  subscription  ; 
except  tliat  should  a  Member  who  has  paid  an  entrance  fee 
resign  and  subsequently  seek  re-election  the  Council  may 
dispense  with  a  further  entrance  fee. 


COMMUNICATIONS. 
Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  43  of  the  Bye-laws  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  Bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 


ARSENIC. 

The  Joint  Committees  of  the  Societies  of  Chemical 
Industry  and  Public  Analysts  have  now  submitted  tbeii 
report,  prescribing  a  method  for  dealing  with  the  v!vriou8 
substances  which  might  contain  Arsenic,  and  the  report  has 
been  accepted  by  the  Council. 

Copies  of  this,  together  with  the  papers,  discussions,  and 
abstracts  which  appeared  in  the  Journal  in  1901,  and  other 
extracts,  may  be  obtained  from  Messrs.  Eyre  and  Spoltis- 
woode,  price  Is.  per  copy,  or  Is.  l^d.  post  free. 


LIST  OF   SECTIONAL   COMMITTEE.S. 

In  future,  the  list  of  Sectional   Committees  will  appear 
once  a  month  only,  in  the  second  number. 


Hi'gt  of  iBfmbns;  eirrtf^ 


23rd  APRIL  1902. 


"Alden,   Frederii'k,    311,     17th    Street,    Milwaukee,    Wis., 
U.S.A.,  Chemist. 

Bell,  Edwin  L.,  Vidal  Dyes  Syndicate,  Ltd.,  West  Ferry 
Road,  Millwall,  E.,  Manager. 

Conner,  Robert  Shirley,  Laboratory,  B.  &  O.  R.  R.,  21st 
and  Water  Streets,  Wheeling,  W.  Va.,  U.S.A.,  Chemist. 

Cook,  Arthur  James,  167,  Richmond  Road,  Hackney,  N.E., 

Chemist. 

Croasdale,  Dr.  Stuart,  1574,  York  Street,  Denver,  Colo., 
U.S.A.,  Mining  Engineer  and  Metallurgist. 

Eraser,  R.  A.,  c/o  Eraser  and  Co.,  Bootle,  Liverpool, 
Fellmonger. 

Hampson,  B.  A.,  "  Hampson's  Buildings,"  Smith  Street, 
burban.  Natal,  South  Africa,  Assayer  and  Geologist. 

Hariisoa,  C.  Leland,  c/o  Harrison  Brothers  and  Co.,  Inc., 
35th  and  Gray's  Ferry  Road,  Philadelphia,  Pa.,  U.S.A., 
Manufacturing  Chemist. 

Hill,  Wm.  G.  H.,  jun.,  American  Rubber  Co.,  Cambridge- 
port,  Mass.,  U.S.A.,  Chemist. 

Hollon,  Alfred  L.,  385,  Bradford  Road,  Manchester, 
Chemist. 

Hudson,  C.  Edw.ird,   c/o   E.  G.  Jepson   and   Co.,    Albion 

Walk  Chambers,  Leeds,  Drysalter. 

Johnson,  Emil  F.,  90-98,  Maiden  Lane,  New  York  City, 
U.S.A.,  Consulting  Chemist. 

Jollyman,  Walter  IL,  Spartan  House,  Colney  Hatch  Lane, 
Mu^well  Hill,  N.,  Analyst  to  Laboratory  of  Clinical 
Pathology. 


Knudsen,  Hans,  29a,  Gillingham  Street,  London,  S.W., 
Inventor. 

Langmnir,  F.  Liighton,  350,  Bloor  Street  West,  Toronto 
Canada,  Chemist. 

McGovney,  Chas.  S.,  Newaygo,  Mich.,  U.S.A.,  Chemist. 

Matthews,  Chas.  R.,  3313,  Pry tania  Street,  New  Orleans, 
La.,  U.S.A.,  Chemist. 

Meyer,  August  R.,  Room  402,  New  England  iiuildin", 
Kansas  City,  Mo.,  U.S.A.,  Metallurgist. 

Neish,  Arthur  C,  Cjlumbia  Uoiversiiy,  New  York  City, 
U.S.A.,  Chemist. 

Oliver,  Frank  M.,  c/o  H.  K.  Mulford  Co.,  412-428,  South 
13th  Strtet,  Philadelphia,  Pa.,  U.S.A.,  Manufacturing 
Chemist. 

Porter,  J.  Edward,  P.O.  Box  783  ;  and  205,  West  Genesee 
Street,  Syracuse,  N.Y.,  U.S.A.,  Chemist. 

Prentice,  David,  13,  Lambert  Street,  Beverley  Road,  Hull, 
Chemist. 

Pringsheim,  Dr.  H.  H.,  56,  Morningside  Avenue,  New  York 
City,  U.S.A.,  Chemist. 

Redfern,  C.  G.,  4,  South  Street,  Finsbury,  E.G.,  Patent 
Agent. 

Rhodin,   B.    E.   F.,   Sault  Ste.   Marie,    Ontario,  Canada, 

Chemical  Engineer. 

Salter,  M.  J.,  65,  Park  Road,  Crouch  End,  N.,  Analytical 
Chemist. 

Sanders,  Warren  W.,  6428,  Greenwood  Avenue,  Chicago, 
III.,  U.S.A.,  Chemist. 

Schjblberg,  T.  E.,  89,  Bartholomew  Close,  London,  E.G., 
Chemical  Student. 

Talley,  Thomas  Washington,  c/o  Tuskegee  Institute,  Tus- 
kegce,  Alabama,  U.S.A.,  Chemist. 

Taylor,  Thomas,  12,  Ancaster  Drive,  Great  Western  Road, 
Glasgow,  Chemical  Manufacturer. 

Wells,  J.  W.  S.,  Provincial  Assay  Office,  Belleville,  Ontario, 
Canada,  Analytical  Chemist. 

Whipple,  G.  C,  Mount  Prospect  Laboratory,  Flatbnsh 
Avenue,    and     Eastern     Parkway,    Brooklyn.    N.T , 

U.S.A. 


MEMBER  OMITTED  FROM  LIST. 

1888.  Erskine,  J.  K. ;  (Journals)  New  Kleinfontein  Co.. 
Cenoni,  Transvaal,  and  (subscriptions)  102, 
Palmerston  Crescent,  Palmer's  Green,  N., 
Analytical  Chemist. 


COaiifffsi  of  aiJliifS^. 


Wlien  notifying  new  addresses,  members  are  requested  to 
write  them  distinctly,  and  state  whether  they  are  temporary 
or  permanent.  Multiplication  of  addresses  is  also  to  be 
avoided  as  tending  to  create  confusion.  When  sending 
subscriptions,  the  use  of  the  form  attached  to  the  application 
helps  in  the  verification  of  addresses,  on  which  the  safe 
deUvery  of  the  Journal  depends. 


Berry,  Edw.  E.,  l/o  Casa  Balestra  ;  Bardighera,  Italy. 
Bischof,  G.,  l/o  Willesden  ;   19,   Ladbroke  Gardens,  Notting 
Hill,  W. 

Burls,   F.    B.,   l/o    Brixton    Road;    4,    Dyers    Hall    Road, 
Leytonstone,  Essex. 

Carter,  W.  Chas.,  I/o  McGiU  College;  73,  City  Couneillorj 
Street,  Montreal,  Canada. 

Charlton,  Thos. ;  Journals    to   244,  Frederick   Street,  San 
Francisco,  Cal.,  U.S.A. 

Deerr,  Noel  F.  j  retain  Jouruals. 


April  30,  wos.]        MEMBERS  ELECTED  ;  CHANGES  OF  ADDRESS  ;  LIVERPOOL  SECTIOK.     527 


[loskiDS,  A.  Percy,  l/o  Cromwell  Road  j  Gordonville  House, 
Kosetta  Park,  Belfast. 

[Dfrall",  Walter  R.,  l/o  Boston  ;  229,  Ocean   Street,   Ljnn, 

jrass.,  U.S.A. 
[.aycock,  Dr.  W.  F.,  l/o  Dewsbury  ;  4R,  Boar  Lane,  Leeds. 

1,0  B'>squet,  M.,  l/o  Boston;  Fraukliu  H.  Kalbfleisch  Co., 
Brooklyn,  N.Y.,  U.S.A. 

uloyd,  Chas. ;  (subscriptions)  c/o  Lake  View  Consols, 
Ltd.,  Salisbury  House,  Londnu  Wall,  B.C.;  Journals 
as  before. 

jymn,  A.  H.,  l/o  East  Molesey  ;  217,  Woodborough  Road, 
Nottingham. 

dorson,  T.  ;  Journals  to  31,  Southampton  Kow,  W.C. 

V^eil,  J.  Millar,  l/o  Beverley  Street;  17G,  Roxborough 
Street  F.ast,  Rosedale,  Toronto,  Canada. 

^oith,  E.  Gordon  N.,  I/o  Rio  Tinto  ;   retain  tToiirnals. 
'aiil.   Dr.    L.    Gordon,  l/o    Market    Street  ;     Market  Hall 
Chambers,  HuddersSeld. 

{edpath,  L.  W.,  l/o  Newport ;  International  Smokeless 
Powder  and  Dynamite  Co.,  Parlin,  N.J.,  U.S.A. 

{hndes,  Jo?.,  l/o  Blackburn  Road  ;  Church  Bridge  House, 
Accrington. 

Roberts,  C.  C,  l/o  Liverpool  ;   Bradfield  College,  Reading. 

{oss,  Jas.  G. ;  (Journals)  15-9,  Sunhury  Place,  Belford 
Road,  and  (subscriptions)  4  7,  Comely  Bank  Place, 
Edinburgh. 

Spurge,  E.  C,  !/o  Witham  ;  Biirgerstrasse  G6,  GSttingen, 
Germany. 

ralati,  K.  E. ;  Journals  to  Minochcher  Leather  Works, 
Dharavi,  Bombay,  India. 

?illey,  Jas.  W.,  l/o  Stock«ell;  Melrose,  Raleigh  Gardens, 
Brixton  Hill,  S.W. 

Yalker,  Jno.  H. ;  Journals  to  Gourepore  Works,  Naihati, 
E.B.S.R.,  Bengal,  India. 

Vitthaiis,  Prof.  R.  A.  ;  Journals  to  Cornell  Medical  College, 
First  Avenue  and  2.Slh  Street,  New  York  Citv, 
U.S.A. 


2.ibnpacil  ^fcMom 


Meeting  held  at  University  College,  on  WednesJay, 
March  26(A,  1902. 


ME.    C.    LONGUET   HIGGINS    IN    TIIK    CnAIB. 


)N  THE  FORMATION  OF  CARBONATE  OF  LIME 
UNDER  VARIOUS  CONDITIONS. 

BV    H.    B.    STOCKS,    F.I.C. 

Carbonate  of  lime  crystallises  in  two  distinct  forms,  viz., 
s  calcite,  in  the  hexagonal  sy^tem,  and  as  aragonite,  in  the 
hombic  system.  Of  calcite  there  are  many  forms,  and  of 
ragnnite  there  are  also  seveial  varieties,  and  one  cannot 
elp  noting  the  fact  that  carbonate  of  lime  is  a  substance 
^hich  is  easily  modified. 

Gu«tav  Rose  first  showed  that  aragonite  is  converted 
:ito  calcite  by  heat,  and  that  carbonate  of  lime  precipitated 
roni  cold  solutions  assumes  the  form  of  calcite,  whilst, 
ro'u  hot  solutions,  aragonite  crystals  are  produced. 

George  Kainey,  in  an  intere-tiiig  treatise  on  the  Mode  of 
'orniation  of  Shells  of  Animals,  Boue,  &e.,  published  in 
8.TS,  gives  an  account  of  the  effect  of  colloids  upon  carbo- 
;ite  of  lime,  these  causing  it  to  assume  a  sjiheTical  form. 

Reference  may  also  be  made  to  : — Gmelin:  Handbook  of 
Jhemistry,  Vol.  I.,  p.  luO  ;  Mendeleeff:  Chemistry,  Vol.  I., 
.611;  Roscoe  and  Schorlemmcr:  Treatise  on  Chemistry, 
879,  Vol.  II.,  p.  207  ;  H.  Credner:  Jahrbuch  f.  Mineralogie, 
871,  p.  288:  Zeits.   Anal.   Chem.,  1871:  J.  prakt.  Chem., 


1S70,  [17]  :  and  Chem.  News,  1871,  2a  ;  also  Watts'  Diet., 
Vol.  VI  r.,  p.  267;  and  Sorhy  :  Presidential  Address  to  the 
Geological  Society,  Quart.  Jour.  Geol.  Soc,  Vol.  .35. 

Th(5  present  paper  is  devoted  to  an  account  of  a  series  of 
experiments  upon  the  precipitation  of  carbonate  of  lime 
under  various  conditions,  with  a  speciil  view  to  showing 
the  effect  of  substances  in  solution  upon  its  form. 

The  precipitates  obtained  were  rarely  amorphous ;  on 
examination  with  the  microscope,  some  structure  was  usually 
apparent,  and  photo-micrographs  of  many  of  the  deposits 
were  taken,  a  few  of  the  most  interesting  being  here 
reproduced. 

When  a  solution  of  ammonium  carbonate  is  added  to  a 
solution  of  calcium  chloride  in  the  cold  the  precipitate  is, 
at  the  moment  of  formation,  amorphous,  but  after  a  limited 
interval  it  settles  to  the  bottom,  and  becomes  crystalline ; 
the  crystals  are  extremely  minute  and  apparently  rounded. 
If  the  solutions  are  mixed  whilst  boiling,  the  precipitate  is 
much  coarser,  and  is  made  up  of  arhorescent  tuff,  rhombo- 
bedral  crystals,  and  a  few  very  fine  crystals  in  the  form  of 
rosettes    (Fig.    1).      On   reversing   the   operation,   adding 


Fig.   1. 
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Calcium  Chloride  and  Amuionium  Carbonate  precipitated.boUing 
X  170  diam. 

calcium  chloride  to  the  ammonium  carbonate,  the  precipi- 
tate contains  none  of  the  rosettes.  An  interesting  point 
with  regard  to  the.se  deposits  is,  that  if  allowed  to  stand  in 
contact  with  the  liquids  for  a  few  hours,  they  break  down, 
and  change  entirely  into  rhombohedra  of  calcite. 

The  most  remarkable  form  of  carbonate  of  lime  is  the 
colloidal  variety,  which  is  formed  by  mixing  together  con- 
centrated solutionsof  calcium  chloride  aud  sodium  carbonate 
in  the  cold  j  it  is  exactly  like  colloidal  silica,  but  after  a  few 
hours,  or  even,  sometimes,  only  a  few  minutes,  it  changes 
into  a  clear  solution,  depositing  calcite  cry.stals. 


Fig.  2. 
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Hard  Water  after  standing,  x  170  diam. 
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"When  hard  water  is  exposed  to  air,  it  loses  carbonic  acid, 
and  the  carbonate  of  lime  it  coulains  separates  as  a  scum, 
ivbicli  is  made  up  of  rough  crystals  of  ealcite  of  the  acute 
form  (I'V-  -)■  I'i'ne  water  on  exposure  to  air  ab^^orbs 
carbonic  acid,  and  u  pellicle  is  formed,  but  the  orystals  in 
this  case  are  often  perfect ;  these  are  also  acute,  but  with  the 
apices  cut  off.  On  passing  a  current  of  carbonic  aeiJ 
through  lime  water  a  precipitate  is  formed,  which  settles 
very  rapidlv  and  is  composed  of  the  ordinary  rbombohedra. 

When  a  little  gum  is  added  to  lime  water,  the  absorption 
of  carbonic  acid  from  the  atmosphere  appears  to  be  much 
retarded,  the  scum  anil  precipitate  biding  composed  of 
minute  spheres  only.  Glue  behaves  similarly  and  yields 
many  botryoidal  aggregates   (Fig.  3).     I'eaty  water  yields 

Fig.  .•?. 


Lime  Water  and  Glue  after  standing,  x  nil  diam. 

modified  crystals  approaching  the  spherical  form.  Glyce- 
rin and  sugar  behave  differently,  only  crystals  being  pro- 
duced when  they  are  present.  Albumin  jields  minute 
rbombohedra  and  double  spheres. 

Lime  water  and  sewage  exposed  to  air  form  a  yellowish 
floccnlent  deposit,  enclosing  a  number  of  small  spheres  or 
dumb-bells  (Fig.  ■!),  and  in  the  case  of  limotreated  sewage 

Kig.  4. 


Oaloium  H.vdreile'aiul  l)i composed  Urine,  x  4.J0diam. 

the  mud  often  contains  spherical  nodules,  and  more  or  less 
rounde<l  crjstals  of  carbonate  of  lime,  including  twins  of 
this  form  : — 


Lime  water,  through  which  carbon  dioxide  is  passed, 
yields  perfect  rbombohedra  of  calcitc,  as  before  stated, 
but  if  albumin  bo  present,  the  precipitate  is  floccnlent, 
and  settles  very  slowly  ;  agar  agar  also  produces  a  slow 
settling  deposit,  but  it  shows  some  structure,  as  black 
crosses  can  bo  -seen  on  the  particles  under  polarised  light, 
."^agar  and  glycerin  also  yield  minute  rough  crystalline 
particles,  nearly  fiocculent,  so  that  the  precipitates  in  all 
these  cases  are  much  modified  by  the  sitbstances  addeil. 

The  effect  of  colloidal  substances  npon  carbonate  of 
lime  is  much  more  clearly  shown  if  the  carbnnate  he 
produced  slowly.  This  is  best  brought  about,  as  described 
by  llainey,  by  preparing  solutions  of  calcium  cbloiide  and  of 
carbonate  of  s(jda  in  gum  water,  and  placing  tliem  in  contact 
in  a  bottle,  without  mixing,  so  tliat  they  form  two  lajers. 
The  solutions  then  gradually  diffuse  into  each  other,  and 
the  carbonate  of  lime  separates  either  iu  dumb-boll  fornu 
or  in  perfect  spheres  with  a  radiating  structure  ( l'"ig.  5). 

Fii.'.  5. 


Nodules  of  Carbonate  of  Lime  produced  by  slow  mixture  of 
Calcium  Chloride  and  SiKlimn  Carbonate  in  presence  of  Guic 
X  170  diam. 


In  softening  hard  waters  by  chemical  treatment,  it  is  & 
well-known  fact  that  there  is  great  variation  in  the  rate 
of  subsidence  in  different  cases.  Working  on  a  small 
scale  with  a  water  free  from  organic  matter,  and  usin? 
lime  water,  I  have  found  that  the  precipitate  is  tlocculeal. 
Mr.  Leonard  Archbutt,  one  of  the  patentees  of  the 
Archbutt-Deelcy  process  for  softening  water,  kindly  sent 
me  some  of  the  deposits  obtained  in  working  this  process, 
and  these  were  also  floccnlent,  with  one  exception,  where 
the  deposit  .showed  broken  crystals.  These  deposits 
settle  rapidly,  but  the  reason  why  they  are  flocculenl  is 
obscure.  On  the  other  hand,  a  deposit  from  Clark's 
process,  also  sent  to  me  by  ^Ir.  Archbutt,  was  distinctly 
crystalline,  consisting  of  rbombohedra  and  crystalline 
nodules.  Mr.  Aichbutt  suggested  my  trying  the  effect 
of  magnesium  couipounds  on  the  deposits,  which  I  did,  with 
the  following  results  : — A  solution  of  bicarbonate  of  lime 
containing  bicarbonate  of  magnesia  with  k'nie  watir, 
yielded  r_punded  crystals  of  calcite  and  twinned  groups. 

Magnesium  sulphate,  used  in  place  of  bicarbonate  oi 
magnesia,  gave  a  similar  result,  but  the  crystals  wcru 
very  much  smaller.  This  is  quite  unlike  the  deposit  from 
a  pure  bicarbonate  of  lime  solution,  which  consists  oi 
rhombohedra,  and  also  unlike  that  from  hard  water,  which 
is  flocculent. 

Two  samples  of  the  rand  produced  in  causticising  soda 
liquors  proved  to  be  amorphous,  and  waste  muil  from 
Chance's  sulphur  recovery  pre)cess  consisted  of  brokci 
crystals.  'I'hese  samples  were  kindly  supplied  to  me  h\ 
Dr.  .r.  T.  Conroy. 
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The  cxpeiimcnts  on  the  piecipitiition  of  carbonate  of 
lie  ill  the  coUl  fioni  the  solutions  eiuimcriitcil  will  give 
me  idea  of  (he  variiible  nature  of  this  snbslauce  anil 
e  eti'cct  of  organic  matter,  and  especially  of  colloidal 
ihstances  upon  its  form. 

Now,  with  regard  lo  the  precipitation  of  carbonate  of 
ne  from  hot  solutions. 

When  a  temporarily  hard  water  is  boiled,  carbonic  acid 
isses  oii  and  carbonate  of  lime  deposits.  When  open 
L'am  is  used,  long  needle-shaped  prisms  of  aragonite  are 
■oduced  ;  these  arc  very  frequently  twinned  to  form  stars. 
rer  open  fire,  the  deposit  consists  of  needles,  but  they 
e  leus-shaped,  and  sometimes  bunched  together  in  the 
rra  of  sheaves ;  some  rhombohedra  are  also  present, 
hard  water  boiled  with  sodium  carbonate  yields  a  clean 
[lite  deposit,  consisting  of  minute  crystals  and  sheaf-like 
oups  of  aragonite.  When,  however,  a  small  quantity  of 
wage  is  present,  the  deposit  is  flocculent  or  else  consists 
dumb-bell-sbaped  crystals  in  a  flocculent  matrix,  or 
another  peculiar  form,  consisting  of  twin  lens-shaped 
ystals  ;  similarlj',  peat  solution  yields  only  minute  double 
heres,  much  of  the  colouring  matter  in  this  case  being 
Tried  down. 

A  hard  water  boiled  with  glue  Eolution  jields  scarcely 
y  deposit.  On  addition  of  sodium  carbonate  whilst 
iling,  the  deposit  is  extremely  fine,  and  consists  of  a 
icculent  mass  of  minute  calcite  crystals,  an  unusual 
■cumstance.  Gum  water,  similarly,  almost  prevents 
ccipilatiou  on  boiling,  but  when  sodium  carbonate  is 
;ried,  (he  deposit  is  a  fine  one,  made  up  of  minute  .sheaves 
d  spade-shaped  crystals.  Agar  agar,  by  (he  same  method, 
L>lds  stunted  lenticular  crystals. 

Calcium  bicarbonate,  boiled  with  gelatin  solution,  yields 
nost  entirely  minute  nodules,  and  only  a  few  cr>stalliiie 
fts.  The  deposit  is  very  tine  and  settles  slowly.  Hani 
ittr  and  albumin,  boiled  with  sodium  c.irbonale,  )ii-l<l 
oups  of  dumb-bell-shaped  crystals. 

Lime  water,  boiled  with  peat  solution  and  sodium 
rbonate,  yields  groups  of  minute  needles  ;  in  this  case 
*o  much  of  the  colouring  matter  of  the  solution  is 
ecipitated. 

Gum  arable  (which  contains  an  organic  salt  of  lime), 
iled  with  sodium  carbonate,  yields  sausage-sh.iped 
ystals. 

Hard  waters,  containing  much  common  salt  or  calcium 
loride,  on  boiling  yield  very  minute  aragonite  crystals, 
parently  much  broken  down,  the  conditions  being 
ifavourable  for  the  production  of  the  perfect  prisms.  Wheu 
rd  waters  are  evapurated  iu  opeu  vessels,  the  carbonate 
lime  precipitateil  assumes  many  forms,  the  primary 
ombohedra  and  modified  crystals  of  calcite  being 
ually  associated  with  aragcuiite  pri.sms,  but  wheu  waters 
niaining  much  organic  matter  are  similarly  evaporated, 
e  crystals  of  carbonate  of  lime  are  more  or  less  modified, 
id  sometimes  associated  with  yellow  spheres  of  the  same 
bstance. 

Several  samples  of  boiler  deposits  were  kindly  sent  to  me 
■  Mr.  C.   T.  'J'yrer,  of  Messrs.   Thomas  T)  rer  and  Sous, 

Fig,  6. 


Ijimited-  These  deposits  were  produced  in  boilers  in  which 
boiler  compounds  were  employed  ;  with  one  exception,  the 
deposits  were  distinctly  crystalline  and  contained  many  of 
the  lens-shaped  crystals  with  which  you  are  already  familiar. 
(Fig.  S)  Another  deposit  I  obtained  from  a  boiler  in 
which  pit  water  from  a  field  (a  water  containing  much 
organic  matter  in  solution)  was  used  along  with  hard  water 
proved  to  he  a  very  interesting  one,  consisting  of  lenti- 
cular crystals  of  aragonite  ofteu  twinned  in  the  form  of 
stars,  and  many  yellowish  nodules  of  carbonate  of  lime 
showing  a  eoneentric  structure.     (Fig.  7.)     In  this  deposit 


Fig. 
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1>  il^r  Dcjju.sit.  ..  ITii  diiini. 

there  arc  also  some  very  instructive  examples  of  the 
growth  of  aragonite  crystals,  showing  a  skeleton  or  net- 
work of  small  aragonite  prisms,  upon  which  a  subsequent 
growth  of  earboiuite  of  lime  has  produced  or  is  producing 
a  single  larger  crystal. 

These  observations  upon  carbonate  of  lime  produced  at  a 
boiling  temperature  or  thereabouts  show  practically  the 
same  results  as  those  produced  at  ordinary  temperature, 
viz.,  that  orgauie  matter  very  materially  in8uences  its  form. 

I  should  like  now  to  say  a  few  words  upon  the  production 
of,  or  secretion  of,  carbonate  of  lime  by  organisms.  This 
is  too  extensive  a  subject  to  treat  fully  now,  and,  moreoter. 

Fig.  8. 


Shrimp  (jhell,  x  60  diam. 
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it  has  little  or  no  bearing  upon  chemical  industry,  bat  it 
will  not  bo  out  of  place  to  mention  a  few  forms  of  carbonate 
of  lime  produced  by  living  organisms,  and  to  point  out  how 
vcrv  similar  they  are  to  those  produced  artificially  under 
certain  conditions.  This  has  already  been  ably  demonstrated 
by  Kaincy  in  the  essav  before  mentioned. 

Crust'icoa,  as  you  know,  such  as  the  crab  and  lobster, 
have  a  hard  eoveriag  consisting  of  chitin  and  carbonate  of 
lime  ;  they  ca>t  their  shells  every  year,  and  remain  for  a 
short  time  in  the  soft  condition;  after  three  or  four  days, 
minute  spots,  widely  disseminated,  appear  on  the  surface  uf 
the  skin,  these  gradually  gro  v  in  size,  remaining  spherical 

Fij.  9. 
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until  they  meet,  when  they  form  roughly  hexagonal  plates 
fused  together,  and  the  shell  is  complete.  An  ordinary 
egg-shell  is  produced  in  the  same  way.  (.Secretion  of 
Carbonate  of  Lime  by  Animals,  Pt.  II.,  by  Robert 
Irvine  and  G.  Sims  Woodbead,  Proc.  Roy.  Soc.,  16, 
•pp.  '■i^2^ — 354.)  Shrimps  and  prawns  have  a  hard  coat 
of  chitin  containiug  some  carbonate  of  lime,  which, 
instead  of  being  continuous,  is  in  the  form  of  crystalline 
nodules  in  the  shrimp  (Fig.  8),  and  of  perfect  concentric 
sphsres  in  the  prawn  (Fig.  9).  These  are  instances 
of  carbonate  of  lioje  precipitated  in  a  colloidal  substance, 

Fig.  10. 


chitin,  and  show  the  shell  formation  in  an  unfinished 
condition.  The  lower  forms  of  Crustacea  do  not  secrete 
carbonate  of  lime,  the  shell  consisting  of  chitiu  only. 

When  a  hard  water,  containing  algaj  and  diatoms,  was 
kept  for  some  tmie,  these  chlorophyllaceous  organisms 
absorbed  carbonic  acid,  and  the  carbonate  of  lime  was 
precipitated  ;  many  very  fine  spheres  of  carbonate  of  lime 
were  in  this  way  obtained,  their  form  being  apparently  due 
to  their  having  separated  in  the  gelatinous  matter  produced 
by  these  organisms.     (Fig.  10.) 

Anaerobic  bacteria  from  sewage  are  capable  of  decomposing 
calcium  sulphate,  and  in  presence  of  ferric  hydrate,  which 
is  usually  present  in  the  mud,  the  products  are  ferrous 
sulphide  (which  blackens  the  nmd)  and  carbonate  of  lime. 
According  to  the  following  equations  : — 

CaSO^  +  20  =  CaS  +  2COj 

CaS  +  COj  +  HoO  =  CaCOj  +  HoS 

FcjCHOc  +  3HjS  =  2FeS  +  S  +  6HjO 

This  carbonate  of  lime  separates  in  the  bacterial  jelly,  and,  in 
consequence,  is  modified  by  it,  and  in  the  several  experiments 
which  I  have  tried,  numerous  interesting  forms  of  it  were 
obtained,  including  modified  crystals,  spheres,  nodules,  and 
dumb-bell-shaped  groups.     (Fig.  II.)     (Concretions  in  the 

Fig.  11. 


Carbonate  of  Lime  formed  by  Alf^sc  and  Diatoms,  x  50  diam. 


C.irljonate  of  Lime  proluced  by  .Anaerobic  Bacterid  in'Calciam 
Sulphate  Solution,  X  170  diam. 

Coal  Measures  •  H.  B.  Stocks,  Quart.  Journ.  Gcol.'Soc,  58, 
1902,  pp.  46—58.) 

I  have  !!ow  given  you  a  number  of  instances  of  carbonate 
of  lime  produced  under  various  conditions,  and  the  fonns 
which  it  assumes,  and  pointed  out  that,  whether  produced  in 
the  laboratory  or  in  nature,  its  form  is  largely  affected  by 
the  external  conditions,  the  effect  of  organic  matters  and 
especially  colloidal  substances  being  very  marked. 

DiSCCSSION. 

The  Chairmak  said  that  precipitated  carbonate  of  lime 
was  a  substance  with  which  the  chemical  manufacturer  and 
the  engineer  frequently  had  to  deal,  and  its  settling  pro- 

]  perties  in  particular  were  interesting.  That  it  settled  better 
from  a  hot  liquid  misht  be  partly  due  to  the  specific  gravity 
of  aragonite  (2' 9— 3-2),  which  was  higher  than  that  of 
calcite  (2"  7 — 2- 75).  To  the  caustic  maker,  the  subject 
was  of  great  interest,  for  it  was  not  easy  to  explain  why 
causticised  liquors  (which  usually  settled  very  rapidly) 
sometimes  settled  very  slowly, 

Mr.  Aj,FRED  Smetham  asked  Mr.  Stocks  whether  he  had 

1  taken  any  special  means  to  ascertain  whether  the  crystals 
he  had  described  were  in  all  eases  reall}'  carbonate  of  lime, 
an<l  not  some  combination  of  lime  with  other  acids  or  sub- 
stances.    For  instance,  casein  and  lime  were  said  to  enter 

I   into  combination  in   milk,  and  it   occurred  to  him  as  just 

;  possible  that,  in  cases  like  gum  arable,  tannin,  and  albumin, 
arid  possibly  in  sewape  and  peaty  matters,  some  of  the  crystals 
might  be  duo  principally  to  lime  salts  other  than  carbonate. 
Another  point  was  tliat,  although  the  forms  of  the  crystals 
might  be  characteristic  of  carbonate  of  lime,  it  did  not 
necessarily   follow  that  the  crystals  were  absolutely  pnre 

'  carbonate  of  lime.     Some  years  a^,  he  had  samples  sent 
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,  him  which  had  been  formed  on  a  coral  island  ;  on  the 
n  of  the  coral  there  had  been  a  deposit  of  jtcuano  from 
hich  the  phosphates  of  potash  and  ammonia  had  been 
ashed  out,  so  that  these  had  come  into  contact  with  the 
jral.  When  he  analysed  the  coral  he  found  it  was  no 
Direr  carbonate  of  lime,  but  aluiost  pure  phosphate  of 
me  tinged  slightly  yellow  with  the  organic  matter  from 
le  "uano.  It  occurred  to  him.  therefore,  that  possibly 
)me  such  change  might  have  taken  place  in  some  of  the 
■ystals  which  Mr.  Stocks  had  photographed. 
Dr.  J-  T.  CoxBOV  observed  that  carbonate  of  lime  was 
•idently  a  substaoee  of  greater  interest  than  was  generally 
!COgnis"ed.  Judging  from  Mr.  Stocks'  photographs,  the 
lects  produced,  when  organic  matter  was  present,  were  very 
rlkino;  in  nearly  all  cases  the  presence  of  organic  matter 
jemed  to  have  induced  a  change  of  form  from  crystal- 
ne  to  spherical,  and  he  thought  that  that  probably  had  a 
cariof  upon  the  use  of  organic  matter  to  check  incrustation 
I  boilers.  He  knew  of  a  case  in  which  a  very  bad  water, 
r  what  appeared  to  he  a  very  had  water,  was  used  in  a 
oiler,  and  yet  tiie  boiler  worked  quite  clean.  That  was 
ue,  no  doubt,  to  organic  matter  which  was  present  in  con- 
[derable  amount  in  the  water.  As  regarded  the  crystalline 
jrin  of  carbonate  of  lime,  an  interesting  paper  was  pub- 
ished  some  few  years  ago  by  Adltr  (Zeits.  angew.  Chem., 
897,  431),  who  found  that  the  form  in  whi'ih  it  was 
recipitated  depended  upon  conditions  of  temperature,  non- 
entration,  nature  of  atmosphere  and  pressure  ;  and  whilst, 
s  a  rule,  at  high  temperatures,  the  carbonate  showed  a 
indency  to  come  down  as  aragonite,  this  was  not  always 
he  case,  calcite  being  ihe  form  assumed  when  carbon 
ioxide  was  preseut.  A  very  striking  point  was  that,  whilst 
iiloium  carbonate,  precipitated  as  aragonite  from  calcium 
Idoride  by  ammonium  carbonate,  could  be  convened  into 
ak'ite,  at  a  temperature  of  60"  C,  yet,  if,  instead  of 
mmonium  carbonate,  one  used  sodium  carbonate,  the  pre- 
ipitated  aragonite  remained  stable  even  at  100  C.  In 
loth  cases,  the  precipitates  had  been  well  wa.shed  to  free 
hem  from  mother-liquors.  It  looked  as  if  there  must  be 
ome  matter  precipitated  along  with  the  carbonate  of  lime, 
md  that  this  latter  could  not  be  absolutely  pure  to  behave 
0  differently  in  the  two  cases.  Another  point  mentioned 
)y  Adler  was  that,  whilst  there  was  a  great  tendency  for 
ragonite  to  change  to  calcite,  the  reverse  change  was 
inknown.  Possibly  Mr.  Stocks  had  made  some  observations 
D  that  direction. 

Mr.  H.  McDot'GAi.L  asked  if  Mr.  Stocks  knew  what  was 
he  minimum  amount  of  organic  matter  required  to  produce 
he  effect  he  had  described. 

Mr.  Stocks,  ropUing  to  Mr.  Smetham,  said  there  was  no 
eason  to  suppose  that,  except  in  one  ease,  the  deposits  he 
lad  referred  to  did  not  consist  of  carbonate  of  lime ;  in  the 
ase  of  the  boiler  depo.sit  containing  yellow  nodules  there 
fas  a  little  doubt,  but  these  spheres  twinned  with  aragonite 
rystals;  and,  moreover,  on  being  mounted  in  Canada 
;Hlsam,  .nuch  of  the  colouring  matter  was  dissolved  out, 
evealing  a  crystalline  structure  in  these  spheres  very  like 
he  aragonite  prisms.  In  many  of  the  experiments  sodium 
arbonate  was  used,  and  this  would  decompose  any  lime 
alts  of  weak  organic  acids.  Most  of  the  deposits  had  been 
iSted  with  hydrochloric  acid  under  the  microscope,  and 
•ley  showed  effervescence.  In  replj'  to  Dr.  Conroy,  he 
lust  say  that  he  had  not  tried  any  experiments  on  the  con- 
ersion  of  calcite  into  aragonite,  though  in  some  of  the 
.^periments  given  in  his  paper  a  reverse  change  was  noted, 
le  could  not  speak  with  certainty  as  to  the  amount  of 
rganic  matter  required  to  modify  the  carbonate  of  lime  ; 

le  experiments  were   not  quantil.ative — in  certain  cases  it 

as  small,  and  in  others  large. 

iUuXZE  CONTAINING  LEAD  :  ITS  CORROSION, 
EROSION,  AND  STRUCTURE. 

BY   T.    LEWIS    BAILET,    r,i.D.,    F.I.O. 

Corroiion. — A  case  of  corrosion  came  under  my  notice  a 
lort  time  ago,  which  is,  I  think,  of  suflicient  interest  to 
■.ring  before  you,  more  especially  since  it  is  a  very  common 
ractice  (and  one  pot  to  be  recommended)  to  supply  for 


all  kinds  of  fittings,  including  boiler  fittings,  "  brasses  "  or 
bronzes  containing  considerable  quantities  of  lead.  The 
material  that  I  wish  more  especially  to  speak  of  consisted 
of  two  steam-boiler  "  fusible  plugs,"  each  formed  of  two 
pieces  of  bronze  held  together  by  means  of  a  fusible  metal 
The  form  of  the  plugs  is 
indicated  in  the  accompany- 
ing sketches. 

The  plugs  had  both  been 
used  for  about  the  same 
length  of  time  and  with 
the  same  kind  of  water, 
although  supplied  from  two 
distinct  wells,  only  some 
20  ft.  apart.  The  total 
hardness  of  the  water  was 
6-5  parts  per  100,000,  the 
chlorine  1  'G  parts. 

In  the  case  of  one  plug, 
the  fusible  metal  ring  was 
sunk  slightly  below  the  sur- 
face of  the  bronze,  but  in 
the  case  of  the  other  plug 
the  fusible  metal  projected 
above  the  surface  of  the 
bronze ;  in  both  cases  the 
fusible  metal  had  been 
originally  flush  with  the 
bronze. 

A  glance  at  the  specimens, 
after  cleaning,  showed,  from 
stamped  marks,  that  in  the 
former  instance  the  bronze 
was  practically  uncorroded, 
whilst  in  the  latter  case 
there  was  evidence  that  the  bronze  had  been  reduced  in 
thickness.     Analysis  showed  the  following  compositions : — 


Section  and  Plan  of  Plug 
A  =  Fusible  Metal. 


ITncorroded. 

Corroded. 

Copper  

85 
10 

Nil 

86 

Q 

Tin 

5 
3 

The  corroded  metal  thus  differs  from  the  other  simply  in 
that  a  portion  of  the  tin  is  replaced  by  lead.  When  lead 
in  any  considerable  quantity  is  melted  with  bronze,  the 
lead,  as  is  well  known,  separates  out  to  a  large  extent,  but 
the  effect  of  small  quantities  is  apparently  variously  stated  ; 
thus  A.  Krupp  in  his  book  on  Alloys  (•'  Legirungen,"  2nd 
edition,  p.  140)  states  that  with  only  one-half  per  cent,  of  lead 
in  bronze,  liquation  of  the  lead  commences  and  the  liability 
of  the  material  to  oxidation  is  increased.  H.  Hehrens,  in 
"  Das  mikroskopische  Gefiige  der  .\Ietalle  und  Legirungen," 
speaking  of  10  per  cent,  bronze,  states  that  2  per  cent,  of 
lead  may  be  "  evenly  distributed  "  in  the  alloy,  but  small 
separated  specks  are  visible  here  and  there  on  examining  a 
polished  section  under  the  microscope,  at  the  same  time  the 
hardness  of  the  crystallised  portions  of  the  alloy  is  very 
slightly  lowered.  With  4  per  cent,  of  lead,  he  says,  the 
grey  specks  (which  are  considerably  softer  than  the  bronze 
itself)  are  more  frequent.  According  to  Behrens'  measure- 
ments these  separated  grey  specks  are  somewhat  harder 
thau  lead  but  softer  than  tin.  From  all  this  it  seems  clear 
that  they  are  due  to  the  introduction  of  lead  and  are,  at 
all  events,  rich  in  lead.  This  separation  I  have  myself 
'  confirmed  in  various  samples  of  bronzes  containing  3 
and  4  per  cent,  of  le.ad,  including  the  corroded  specimen, 
the  analysis  of  which  I  have  given  above. 

The  material  of  the  uncorroded  plug  showed  under  the 
microscope  no  trace  of  separation  of  the  grej'  particles. 
The  essential  difference  in  appearance  of  the  two  bronzes  is 
that  in  the  uncorroded  one  we  have  merely  the  structure  of 
the  pure  alloy,  whereas  in  the  corroded  one  we  have  in 
addition  the  separated  soft  lead-containing  spots,  which 
occur  in  considerable  number. 

*  For  these  plufrs  I  am  indebted  to  Mr.  H.  J.  L.  Eawlins. 
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Thu  natural  result  of  thp  contact  of  boiling  water  with 
tills  bronze  coutuiniiifr  Iciid  "ill  be  then  the  setting  up  of 
eleclvical  action  favourable  to  corrosion— the  corrosion  with 
a  good  water  is  vtrv  slow,  nevertheless  it  exists. 

Erosion. A  siiccimeii  of  so-called  gun-metal  came  into 

my  hands  recently,  which  had  been  abnormiilly  attacked 
by  the  action  of  steam  particles  forced  over  the  surface  of 
the  metal.  The  composition  of  the  material  was  much  the 
.same  as  that  of  the  boiler  plug  containing  lead  already 
referred  lo.  Microscopic  examination  of  polished  sections 
showed  that  many  of  the  lead  particles  were  spherical.  The 

Fig.  2. 


.^lloy  not  containinfr  Lead,  x  45  diam. 

result  of  the  action  of  steam  particles  under  pressure, 
especially  if  containing  any  minute  solid  particles,  on  these 
soft  globules  would  naturally  be  to  erode  them,  and  so 
produce  cavities  favourable  to  a  cutting  action  on  the 
bronze  itself,  as  indicated  by  the  deep  straight  grooves 
produced,  the  mela!  being  cut  out  in  some  instances  to  the 
depth  of  i  in.  in  a  few  weeks.     This  cutting  effect  of  the 

Fig.  3. 


;.\lloy  containinij  Lead,  x  45  diam. 

steam,  and  its  rapidity  of  action,  point  to  quite  a  different 
action  from  that  produced  by  simple  contact  of  the  bronze 
\iitli  boiling  water. 

Slriirliiyr. —  From  the  investigation  of  a  number  of 
bronzes  jirepared  in  the  laboratory,  I  am  induced  to  bring 
before  you  the  accompanying  photographs  of  etched 
sections  of  the  material  of  the  plugs  spoken  of  in  the  earlier 

Fig.  4. 


4i'oy  containing  Lead,  x  46  diam. 


portion  of  the  paper.  The  sections  wci-e  polished,  then 
etched  with  nitric  acid  (1:3),  and  subsequently  washed 
with  strong  ammonia  and  finally  with  water.  iSiroDg 
ammonia  serves  exceedingly  well  as  an  etching  agent,  but 
it  is  much  slower  in  action  than  uilric  acid. 

Fig.  2  shows  the  very  characteristic  appearance  oF  u 
bronze,  and  is  from  the  uucorroded  plug.  Figs,  a  and  4 
are  from  the  corroded  plug;  the  alloy  structure  is  here  by 
no  means  so  regular  as  in  the  former  ease,  and  is  somewhat 
smaller  in  its  general  character.  Furthermore,  throughout 
the  lighter  coloured  portions  there  exists  a  large  number 
of  minute  pittings,  which  appear  to  be  always  obtained  on 
the  addition  of  2  per  cent,  of  lead  (for  snialler  quantities  I 
cannot  speak  at  present).  Lead  is  undoubtedly  a  valuable 
constituent  in  bearing  metals  known  as  "  machine  brasses," 
and  in  cases  where  the  metal  is  to  be  turned.  From  this 
point  of  view  the  photographs  shown  are  suggestive.  1 
might  also  recall  tlie  fact  that  the  presence  of  l.;ad,  at  any 
rate  in  quantities  of  2  per  cent.,  is  easily  recognisable  when 
sawing;  bronze  not  containing  lead  producing  much  greater 
resistance  to  sawing  than  that  containing  lead. 

Discussion. 

Mr.  L.  Arciibutt  (Derby),  in  a  letter  to  the  secretary, 
wrote  as  follows  on  the  subject  of  corrosion  : — "  .\.  hartl 
water  from  one  of  the  London  water  companies*  mains 
was  formerly  softened  b}-  adding  lime  together  with  a 
small  quantity  of  soda  ash,  but  it  was  found  that  the 
"brass"  fittings  of  the  boilers,  and  especially  the  blow-ofl 
valves,  were  so  seriously  corroded,  that  the  use  of  soda  asb 
was  discontinued  and  lime  alone  was  used.  Cnrrosion 
then  ceased.  Unfortunately,  I  was  not  told  about  ih'is  in 
time  to  obtain  a  sample  of  concentrated  water  from  one  of 
the  boilers ;  but  knowing  how  much  soda  ash  was  used 
and  the  analysis  of  the  hard  water,  1  find  by  calculation  that 
the  ash  could  not  have  been  used  in  excess.  .\  sample  of 
the  concentrated  water,  when  lime  alone  is  used,  and  which 
is  said  not  to  cause  corrosion,  contained  in  parts  per 
100,000:— 

CaCOj 4M7 

CaSO, li'.-6li 

UaCU 15-98 

i'aCl 31-09 

XaNOs •'W-23 

SiOa 0-6 

Organic  matter.  ..to 8*9 

Solids  at  130'  C 113--M 

The  water   was  drawn  from   the  lower  gauge  cock   whilst 
the  boiler  was  steaming. 

Drillings  from  one  of  the  brass  valves  were  found  to 
contain,  in  addition  to  copjier,  about  'J  per  cent,  of  tin, 
:s-75  per  cent,  of  lead,  a  small  quantity  of  zinc  (2 — 3  per 
cent.),  and  a  trace  of  antimony.  The  only  difference  which 
the  soda  ash  would  make  in  the  concentrated  softened 
water  (if  not  used  in  excess)  would  be  to  replace 
CaSO,  by  Na^SOj,  and  CaClj  by  more  NaCl.  Have  jou 
any  information  which  would  throw  light  on  the  probable 
cause  of  the  corrosion  ?  " 

Mr.  Eustace  Caret  said  that  he  would  like  to  know 
how  the  alloys  spoken  of  by  Dr.  Bailey  were  made, 
especially  with  regard  lo  the  cooling  of  them.  If  one 
alloy  bad  been  cooled  more  quickly  than  the  other  he 
would  expect  the  crystals  or  particles  to  be  smaller.  If 
the  alloys  were  to  be  fairly  compared  should  they  not  be 
cast  into  ingots  of  about  the  same  size  and  cooled  tt 
about  the  same  rate  ?  The  next  point  was  the  peculiar 
action  of  the  water,  mentioned  by  Mr.  .Vrchbutt,  on  the 
boiler  fittings.  He  understood  that  there  was  no  caustic  soda 
present,  which  might  have  been  the  ca«c  if  too  much  lime 
and  soda  ash  had  been  added,  and  as,  in  his  experience,  a 
small  excess  of  carbonate  of  soda  in  boiler  feed  water  has 
no  effect  on  boiler  fittings,  he  failed  to  understand  lo  wiihI 
the  action  reported  by  Mr.  .Vrchbutt  was  due. 

Dr.  G.  H.  BAii.KY'(Manchester)  said  he  had  had  some 

I   experience  of  bronzes,  more  particularly  from  the  point  of 

I   view  of  corrosion.     He  did   not  know  whether  samples  of 

gun-metals,   containing    copper   and   tin    alone,  had  been 


April  311. 1"03.] 


MANCHESTER  SECTION. 


533 


nnpared  with  samples  conlaining  also  zinc,  lu  the  case 
■  viilve-i  that  contained  zini-,  as  they  ficqneully  (lid, 
iiTosion  usually  took  pljce  niucli  more  rapidly.  He 
stancod  a  case  where  the  nu'tol  hud  been  coated  A\ith  tin, 
id  stateil  that  this  was  efi'eetunl  for  a  considerable  lime. 
)  long  as  the  tin-coated  surface  was  quite  intaet  no 
irrosion  took  place,  hut  .so  soon  as  the  smallest  perforation 
ok  place  in  the  tin  surface,  and  the  alloy  underneath 
us  reached,    iheu    corrosion    took   place    with   surprising 

pidity. 

With  regard  to  the  experience  that  Jfr.  Archbutt  referred 

it  seemed  to  him,  looking  at  the  analysis  of  that  water, 
at  it  must  have  been  a  water  containing  a  good  deal  of 
tro'enous  orgauic  impurities.  His  own  experience  was 
at,  in  the  ease  of  second-rate  alloys,  or  gun-metal 
iiitainiug  zinc,  ammonia  was  the  most  active  agent  of 
;stri/olion.  It  was  well  known  in  gas  w^rks,  for  instance, 
)W  dithcult  it  was  to  keep  the  gun  metal  steam-valves 
oht.  This  he  thousbt  was  the  source  to  which  they 
iffht  to  look  for  the  corrosicn  in  Jlr.  Arehbutt's  case,  and 
was  one  which  was  very  often  overlooked. 
Even  though  an  excess  of  soda  ash  were  not  used  in  the 
lilers,  it  was  very  likely  that  the  addition  of  the  ash  was 
ade  periodically  in  such  quantities  as  to  produce  priming 
id  the  evolution  of  ammonia  snihcient  to  induce  corrosion 
'  a  serious  character. 

Mr.  Herbert  E.  Davies  desired  to  ask  concerning  the 
10  alloys,  spoken  of  by  the  reader  of  the  paper,  whether 
;  had  made  any  investigation  as  to  the  small  quantity  of 
■St nic  that  might  be  present.  This  point  was  brought  to 
is  notice  by  a  paiier  he  had  seen  recently  on  the  corrosion 
"Muntz  metal,  where  some  samples  of  metal  had  corroded 
1  sea  water  with  gieat  rapidity  whilst  others  had  not,  and 
here  the  only  difference  between  the  samples  was  that 
nail  quantities  of  arsenic  were  present  in  the  non-corrcidiug 
etal  and  not  in  the  other. 

Mr.  II.  McUouGALi,  asked  what  effect  rolling  would 
ive  on  the  shape  of  the  lead  particles  separated  in  copper 
loys,  as  shown  under  the  microscope. 
Dr.  Lewis  Bailkv,  replying  on  the  discussion,  said  that, 
)  far  as  corrosion  was  concerned,  his  desire  had  been  to 
ill  attention  to  the  relative  action  of  one  and  the  same 
ater  on  bronze  specimens  containing  lead  and  those  not 
rataining  it.  Mr.  Arehbutt's  question  really  raised 
lother  point.  Eegarding  this,  he  might  say  that, given  the 
esence  of  ammonia  from  any  source  in  a  boiler,  guu- 
etal  fittings  were  bound  to  be  corroded,  the  action  of 
nmouia  on  copper  alloys  being  comparatively  rapid.  The 
Idition  of  sodium  carbonate  together  with  the  lime  in  the 
)fteniug  process  would  transform  all  calcium  salts  into 
uliara  salts,  which  have  a  corrosive  action  on  poor  brasses 
id  bronzes,  but  this  did  not  seem  at  all  a  sufficient 
iplanalion  of  the  excessive  corrosion  that  actually  lnok 
ace.  Apart  from  this  he  would  like  to  be  able  to  examine 
le  fittings  of  the  boiler  after  several  months"  use  with 
erely  lime-softened  water  :  with  fittings  containing  several 
.■r  cent,  of  lead  there  was  bound  to  be  ccuTosion,  though 
lis  would  not  necessarily  be  very  great.  In  reply  to 
It.  Carey,  he  might  say  that  the  crystalline  structure  of 
leys  was  very  largely  affected  by  their  rate  of  cooling  and 
■neral  treatment ;  he  had,  however,  carried  out  an  investi- 
ition  on  copper-tin-lead  alloys  made  in  the  laboratory, 
ways  under  the  same  conditions,  and  the  results  agreed 
ilh  what  was  indiealed  in  the  photographs  brought  before 
If  meeting.  Dr.  fi.  tl.  Bailey's  instance  of  the  corrosion  of 
i-npper  alloy  coated  with  tin  quite  corresponded  with  his 
Ml  instance  of  the  corrosion  of  bronzes  containiu<^  lead, 
le  action  being  an  electrical  one.  Regarding  the  effect  of 
nc  he  would  point  out  lliat  the  two  specimens  be  brought 
rward  both  contained  the  same  amount  of  zinc  ;  small 
lantities  of  zinc  introduced  into  bronze  have  no  effect  on 
le  homogeneity  of  the  alloy.     As  regarded  the  possibility 

the  presence  of  arsenic  affecting  the  results,  he  did  not 
ink  this  entered  into  the  present  question  at  all.  The 
feet  of  rolling  on  the  leaden  particles  is  to  extend  them 
the  direction  of  rolling. 

Mr.  Akciibutt  further  wrote,  in  reply  to  the  remarks  of 
r.  Carey  and  Dr.  G.  H.  Bailey,  that  the  amount  of  soda 
h  used  was  0'a4  lb.  to  0-33  lb.  per  1,000  galls,  of  water. 


and  as  the  original  hard  water  contained  (according  to 
a  recent  analysis)  very  nearly  5  parts  of  CaSO^  per 
100,000,  or  0-5  lb.  per  r.OOO  galls.,  it  seemad  clear  that  the 
ash  was  not  used  in  excess.  The  water  was  tested  for 
ammonia,  but  gave  a  mere  trace  of  colour  with  Xessler's 
reagent.  There  was  evidence  of  a  considerable  amount  of 
organic  matter  in  the  concentrated  boiler  water,  but  ihe 
soda  ash  was  cot  put  direct  into  the  boilers.  It  was  added 
to  the  water,  and  thoroughly  mixed  with  it,  in  a  water- 
soflcning  apparatus.  Hi:  was  indebted  for  bis  inforumiion 
entirely  to  the  users  of  ihe  ap(>aratu3  ;  but  he  had  every 
eoufidence  in  their  statements,  as  the  works  in  (|Uestiou 
were  excellently  managed,  aud  everMliiiig  was  well  looked 
after  aud  kept  in  first  rate  order.  'I'lie  cause  of  the  corro- 
sion was  by  no  means  clear  to  him,  and  he  should  be 
grateful  to  any  member  of  llie  Society  who  might  read 
these  remarks  and  would  C(unuiunicate  information  which 
would  tliiow  further  light  upon  tbe  subject. 

iBanrl)feitfr  ^rrtion. 


Meeting  held  on  Friday,  Ai>ril  ith,  1002. 


Dlt.    GliOSSMANX    IN    THE    CnAllt. 


TIIK  SOOT  l)Kr(»SITED  ON  MANCHESTER 
SNOW. 

BV    WIl  PKII)    lUWIN. 

It  will  be  within  the  recollection  of  everybody  here  that 
we  had,  early  in  February,  a  heavy  fall  of  snow  which 
remained  unmelted  for  several  days,  no  further  fall 
occurring  during  that  period. 

At  the  end  cf  that  time,  about  10  days,  on  three  or  four  of 
which  there  was  a  dense  fog,  the  .appearance  of  (he  snow 
was  as  black  as  I  had  ever  seen  it,  which  is  saying  a  good 
deal  for  one  who  has  lived  all  his  life  in  Manchester,  and 
it  occurred  to  me  to  determine  the  actual  amount  of  soot 
which  had  fallen  in  a  given  area,  also  its  approximate 
composition. 

The  sample  was  taken  in  my  garden,  in  Wilton  Polygon, 
Cheetham  Hill,  the  spot  being  nearly  three  miles  direct 
north  of  the  Town  Hall,  and  from  a  space  siilhcieutly  far 
from  either  trees  or  buildmgs  to  be  affected  thereby. 

An  area  of  lOO  sq.  in.  was  measured  on  the  surface  of 
the  snow,  and  this  to  a  depth  of  1  in.  was  transferred  to  a 
dish,  melted,  filtered,  and  the  solid  matter  dried  and 
weighed.  The  dried  residue  was  then  extracted  with 
benzene,  dried  and  weighed  again,  aud  ignited.  The 
weight  of  the  extracted  grease  was  also  determined  directly 
and  found  to  agree  with  the  aforementioned  determination 
by  difference. 

The  following  were  the  results  obtained  :  — 

100  sq.    in.    contained    ()'073  grm.  of  soot. 
1  acre  therefore    „  4 -£8    kilos.       „ 

1  acre  therefore    „         10  7      lb.  ,, 

1  sq.  mile  ,,         3  tons  1  cwt.        ,, 

It  was  my  intention  to  have  taken  other  samples  from 
different  parts  of  the  town,  but  the  thaw  put  a  .-top  to  any 
further  work  in  that  direction.  Only  to-day,  however. 
iJr.  Knecht  of  the  Manchester  Technical  School,  who  ir 
present  here  this  evening,  has  informed  me  that  he  took  a 
sample  in  a  similar  mauncr  a  few  hours  before  me  in 
Whitworlh  .Street,  in  the  centre  of  the  town,  and  found  over 
three  times  the  anioimt  of  soot  wiiich  1  did  in  Cheetham 
Hill.  This  is,  of  course,  quite  what  one  would  exjicct, 
especially  as  the  wind  was  in  the  nortli  east  most  of  Ihe 
time. 

As  there  will  be  at  least  nn  aiea  of  100  square  miles  in  a 
circle  round  the  Manchester  Tonu  Hall  under  climatic 
conditions  of  such  a  character  that  the  sample  taken  at 
(Cheetham  Hill  would  represent  an  average  of  the  whole, 
we  may  calculate  that  over  300  tons  of  soot  fell  to  the 
ground  from  the  smoke  of  the  Manchester  ehimueye,  or 
30  tons  per  day. 
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To  ascertain  whether  the  soot  in  the  snow  as  it  had 
orit'iniiUv  f.illen  bore  a  great  proportion  to  that  which  had 
«ul)*e.iue  tly  fallen  on  to  the  snow,  I  took  a  sample  from  a 
similar  area  and  depth  underneath  the  previous  sample. 
In  this  there  was  sufficient  soot  in  the  water  from  the 
melted  snow  to  make  it  quite  black,  but  it  only  weighed 
about  three  mgrms.,  showing  that  the  great  proportion  of 
the  soot  had  fallen  subsequently  to  the  snow  and  on  the 
surface  of  the  same. 

Composition  of  Me  Sooi.— Tested  as   before    stated,    I 

found  it  to  contain  :  — 

Per  Cent. 

Solid  carbon  with  a  little  fibrous  matter 4S-6 

Grease ••■* 

Ash ■"•' 

lOD'O 

The  percentage  of  ash  was  higher  than  I  expected,  and 
much  higher  than  in  ordinary  soot  from  chimneys. 

The  grease  or  heavy  oil  on  heating  smelt  like  burning 
wood,  but  the  quantity  was  insufficient  to  allow  of  fiirlher 
examination.  Its  presence,  however,  caused  the  soot  in  the 
melted  snow  to  adhere  to  the  side  of  the  vessel  in  which  it 
was  placed,  and  I  am  iuclined  to  think  that  it  j  lays  a  very 
important  part  in  assisting  the  soot  to  adhere  more_  firmly 
to  anything  it  comes  in  contact  with,  whether  buildiugs, 
vegetation,  or  the  skin  of  our  hands  and  faces. 

Since  writing  the  above,  Dr.  Knecht  has  kindly  forwarded 
to  me  his  sample  of  soot  for  analysis.  The  composition  I 
found  to  be — 

Per  Cent. 

Solid  carbon  with  fibrous  matter 40'  1 

Gre.ise  or  heavy  oil S'5 

Ash 51-4 

100-0 

The  larger  proportion  of  ash  ia  this  sample  would  seem 
to  show  that  the  coal  is  more  completely  consumed  in  the 
centre  of  the  town,  where  the  factories  are  more  numerous, 
and  the  proportion  of  house  smoke  less,  than  in  the 
tuburbs. 

Discussion. 

Prof.  E.  Knecht  said  he  had  collected  a  square  yard  of 
untrodden  snow  about  half  an  inch  from  the  surface  down- 
wards from  a  clear  space  opposite  the  new  School  of 
Technology,  in  Whitworth  Street,  during  February,  after 
the  snowliad  lain  for  nine  days.  When  melted,  it  yielded 
a  black  looking  liquid  of  a  greasy  nature,  which ,  on  being 
boiled,  gave  ofi  a  smell  of  soot.  The  insoluble  residue 
which  was  left  after  boiling  weighed  3-8  grms.,  and  con- 
tained chiefly  soot,  besides  fibrous  material  and  other  debris. 
The  filtrate,  which  was  of  a  brownish  colour  and  which 
possessed  an  acid  reaction,  left,  on  evaporating  to  dryness, 
a  residue  weighing  tv  106  grm.  This  residue  was  extracted 
with  a  small  quantity  of  hot  water,  and  in  the  aqueous 
solution  thus  obtained,  O-OIOG  grm.  of  ammonia,  calculated 
as  sulphate,  was  found.  The  insoluble  portion  consisted 
mainly  of  cryslalhsed  calcium  sulphate,  a  product  which  he 
had  always  found  to  be  present  in  ordinary  household  soot. 
Another  sample  of  soot  collected  in  a  garden  in  Crumpsall 
was  examined  qualitatively.  Besides  free  acid  it  contained 
ammonia,  not  only  as  sulphate,  but  also  as  chloride.  It 
was  well  known  that  large  quantities  of  ammonia  were 
continuously  fimling  their  way  into  the  atmosphere  from 
burning  coal.  Ordinary  chimney  soot  contained  as  much 
as  15  per  cent,  of  ammonium  sulphate,  to  the  presence  of 
which  it  largelv  owed  its  manurial  properties.  It  was  this 
knowledge  wliich  had  prompted  him  to  estimate  the 
ammonia  in  the  snow,  in  order  to  ascertain  how  much  was 
actually  deposited  on  the  ground  during  a  prolonged  con- 
dition of  calm  in  the  atmosphere.  The  manurial  value  of 
this  deposit  must  not  1  e  inconsiderable,  not  in  the  town 
itself,  but  in  the  surrounding  couclry,  provided  always 
that  a  sufficiency  of  lime  be  present  in  the  ground,  either 
naturally  or  artificially  added,  to  fully  neutralise  the  free 
sulphuric  acid. 


^m  ©ork  ^ertion. 


Meeting  held  at  the  Chemists'  Club  on  Thursday, 
Match  13th,  1902. 


MU.    CLIFFORD    KICHARDSON    IN    TflE    CHAIK. 


THE  EFFECT  OF  PICKLING  LIQUIDS  UPON 
SEWAGE  TUE.\TMENT. 

BY    HAUKISON    P.    EDDY. 

The  wastes  from  foundries  and  wire  mills  consist  of  spent 
acids  or  pickling  liquids.  The  wire  and  eastings  are  dipped 
into  dilute  sulphuric  acid  to  remove  scale  and  sand.  \Vher 
the  acid  becomes  weakened  by  the  formation  of  sulphate  ol 
iron  to  such  an  extent  that  it  will  uot  readily  attack  thi 
metal,  it  is  removed  from  the  vats  and  replaced  by  f^e^b 
a"id.  The  amount  of  free  acid  remaining  in  the  spent 
liquors  varies  with  the  w'ork  being  done  as  well  as  with  tht 
man  in  charge.  In  one  case  the  contents  of  the  vat  about 
to  be  discharged  contained  24 -86  per  cent,  ferrous  sulphate 
while  that  of  another  cont.iined  but  5'41  per  cent.  In  tht 
former  there  were  4 '3.5  per  cent,  free  acid,  while  there  were 
hut  1 '71  per  cent,  in  the  latter  ease.  In  another  instance 
where  the  ferrous  sulphate  amounted  to  24' 90  per  cent, 
the  free  acid  was  reduced  to  0'84  per  cent.  Thus  it  Dia\ 
be  seen  that  there  are  wide  variations  in  the  quality  of  thi 
pickling  liquids  discharged  from  the  vats. 

The  city  of  Worcester,  Mass.,  has  for  many  years  beet 
the  seat  of  large  iron-working  industries,  and  many  o 
these  discharge  more  or  less  pickling  liquids  into  the  sewers 
The  amount  of  these  products  received  at  the  puridcatioi 
works  has,  in  a  single  day,  been  sufiicient  for  the  maou 
facture  of  70  tons  of  commercial  copperas.  In  addiiioi 
there  was  at  this  time  enough  free  acid  wasted  to  have  mad* 
30  tons  more  of  copperas  had  it  all  been  converted  into  tha 
commodity.  This  was  an  extreme  case,  although  durio( 
the  week  ending  September  14,  1900,  an  average  of  37  ton 
of  copperas  and  the  equivalent  of  20  tons  more  in  free  acii 
were  received  daily.  This  would  amount  to  92 -3  part 
per  100,000  parts  crystalline  copperas  or  32 'o  parts  pe 
100,000,  calculated  as  sulphuric  acid.  This  amount  of  aci' 
would  require  1,860  lb.  of  lime  per  million  gallons  o 
sewage,  assuming  that  80  per  cent,  of  the  lime  would  bi 
available  for  neutralizing  the  acid.  It  may  be  readily  scec 
therefore,  that  in  this  case,  the  trade  waste  gives  to  th 
sewage  a  very  unusual  quality  and  presents  a  complicalei 
problem  of  disposal. 

Chemical  Precipitation. — The  effect  of  salts  of  iron  an. 
free  acid  is  naturally  different  in  the  various  methods  o 
sewage  treatment. 

W^ith  chemical  precipitation,  especially  where  dye  am 
tannery  wastes  are  present,  salts  of  aluminium  or  iron  ar 
nrcessary  to  the  production  of  a  satisfactory  result.  In  sue 
cases  the  presence  of  pickling  liquiils  in  the  sewage  make 
the  addition  of  these  salts  unnecessary,  and  to  that  exten 
thus  prove  beneficial.  As  already  pointed  out,  howevei 
such  liquids  vary  in  strength  and  always  contain  free  acii 
With  copperas,  it  is  always  necessary  to  use  sufficient  alka 
to  neutralise  the  free  and  combined  acid,  and  an  excess  i 
either  above  that  actually  needed  for  proper  treatment  c, 
the  sewage  entails  unnecessary  expense  in  treatment.  Vh 
tact  that  these  liquids  are  turned  into  the  sewage  only  i 
stated  intervals  aud  then  in  concentrated  form  makes  the 
utilisatiou  in  the  treatment  ditficult  and  wasteful.  Sine 
with  ordinary  sewage,  more  than  1,000  lb.  of  coppers 
I  per  1,000,0  00  galls,  is  seldom  needed  for  satisfactor 
treatment,  it  is  obvious  that  its  presence  in  such  quantiti( 
as  mentioned  above  proves  exceedingly  expensive. 

The    voluminous    precipitate  formed   by    neutralising 

copperas  solution  is  familiar  to  every  chemist,  and  the  va 

amount  of  precipitate   formed  by  the  addition  of  an  exec 

of  lime  to  a  sewage  containing  several  tons  of  sulphate  - 

I   iron  per  million  gallons  can   be   readily  appreciated.     Th 

1  greatly  increases  the  difficulty  of  disposing  oi   the  sludj 
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adds  much  more  to  the  expense  of  the  pro-iess  than  the 
lius  amount  of  lime  required.  lu  many  places,  if  chemical 
■ipitation  is  to  be  used  at  all,  it  mu>t  be  merely  as  a 
imiuary  process,  but  if  it  is  thoroughly  e?;ecuted  it  will 
Bne  the  difficulties  caused  by  the  iron  and  the  acid  to 
part  of  the  process,  and  the  filtration  will  not  be 
riously  affected. 

eptic  Treatment. — The  process  of  sewage  disposal,  known 
eptic  lank  treatment,  is  a  preliminary  step,  and  only 
er  very  exceptional  conditions  can  it  be  adopted  as  the 
1  and  only  procedure.  It  is  largely  dependent  upon 
action  of  bacteria,  although  sedimentation  appears  to 
r  a  very  imporiant  part  in  the  result  obtained.  The 
terial  action  is  destructive  and  putrefactive.  Complex 
mic  substances  are  broken  up  into  simpler  forms,  some 
he  insoluble  matter  becoming  soluble  and  some  of  that 
olution  being  precipitated.  JIuch  gas  is  formed  bj  the 
jmposition. 


It  is  obvious  that  sulphuric  acid  is  not  favourable  to  a 
process  of  this  kind.  The  addition  of  acid  to  the  extent  of 
1 00  parts  per  1 00,000  parts  causes  a  strong  sewage  to  remain 
practically  sterile  for  many  days,  and  one  half  that  aniouut 
will  suHice  to  preserve  a  sewage  of  moderate  strength  in 
good  conditiou  for  analysis  for  a  long  time  after  it  is 
collected.  It  is  to  be  expected,  therefore,  that  an  acid 
sewage  will  not  undergo  the  decomposition  which  is  accom- 
plished with  an  ordinary  domestic  sewage. 

Associated  with  Dr.  Leonard  I'.  Kinnicutt,  Director  of 
the  Department  of  Chemistry  at  the  Worcester  Polytechnic 
Institute,  the  writer  has  made  a  series  of  very  careful  ex- 
periments tiptn  the  action  of  the  septic  tank  upon  acid 
sewage  containing  ferrous  sulphate,  the  results  of  wliich  will 
be  published  presently,  in  the  third  annual  Report  of  the 
Connecticut  Sewerage  Commission. 

The  following  table  taken  from  this  paper  will  illustrate 
the  effect  of  septic  action  upon  ferrous  sulphate. 


Effect  of  Septic  Action  upon  Iron  in  Sewage. 

1. 

2. 

Sewage.       1       Effluent. 

Per  Cent, 
removed. 

Scwaee. 

Effluent. 

Per  Cent, 
removed. 

4-19                     0-084                       98-22 
2-70                       3'6S1                     -  38-3* 

7-28 
3-98 

3-19 
5 --22 

66-18 

-  75-16 

6-89                     3-766            1            li-.tR          1          in-'2R 

8-41 

18-03 

rhe  soluble  iron  in  the  sewage  exists  in  the  form  of 
rnus  sulphate.  This  is  changed  to  insoluble  sulphide  by 
tic  action,  in  which  condition  it  readily  settles  out  of  the 
ter,  and  forms  a  part  of  the  sludge.  In  the  ease  of  the 
sed  tank  there  is  no  opportunity  for  this  precipitated 
phide  to  become  oxidised  again.  From  the  above  table 
vill  be  noticed  that  in  one  case  nearly  the  entire  amount 
soluble  iron  was  precipitated  as  sulphide,  whilst,  in  the 
ler,  .^6  per  cent,  was  so  changed.  In  the  open  tank,  which 
i  been  running  for  over  a  year  under  very  similar  condi- 
ns,  this  acti(m  is  not  so  apparent.  In  February,  1901, 
;  iion  removed  from  the  sewage  amounted  to  38-77  per 
it.  of  that  received  in  the  sewage,  which  was  the  largest 
centage  removed  in  any  month  during  that;  year,  the 
!ragc  lor  the  year  being  1 1  -  52  per  cent,  removed. 
Iron  precipitated  as  sulphide  is  very  easily  oxidised 
the  soluble  sulphate,  and  it  seems  probable  that  the 
posure  to  the  air  in  the  open  tank  accounts  for  the  small 
iuction.  The  precipitated  iron  is  being  continually 
jught  to  the  suifiice  of  the  water  by  the  action  of  the 
■es,  which  accumulate  in  the  sludge  until  of  sufficient 
ength  to  cause  its  upheaval.  These  ebulitions  are  very 
quent,  and,  doubtless,  assisted  by  the  horizontal  currents 
the  sewage  in  the  basin,  carry  the  finely  divided  iron 
jcipitate  through  the  basin,  giving  it  ample  opportunity 
become  oxidised.  This  theory  is  supported  by  the  fact 
It  at  all  times  there  are  nitrites  and  nitrates  in  the  effluent 
m  the  open  tank.  They  exist,  natur.illy,  in  small 
sntities,  and  are  usually  less  than  in  the  original  sewage. 
It  is  probable  that,  with  a  closed  tank  x>roperly  designed 
facilitate  precipitation,  iron  in  sewage  may  be  practically 
npletely  precipitated,  leaving  in  the  efiluent  only  the 
■ess  of  free  sulphuric  acid  to  afleet  injuriously  the  tiltra- 
1  process.  Could  this  be  accomplished  it  would  be  a 
■at  achievement  for  the  septic  process. 
Intermittent  Filtration. — Intermittent  filtration  is  the 
y  thoroughly  tried,  reliable  method  of  effecting  final 
1  satisfactory  purification  of  sewage  where  conditions 
aire  a  comparatively  pure  effluent.  This  process  gives 
y  good  results  under  most  conditions,  and  has  been 
pted  in  many  places  in  tbis  country,  especially  in  New 
jland,  where  there  are  large  deposits  of  sand  suitable 
filtering  material. 

."his  is  essentially  a  bacterial  method,  and  conditions 
avourable  to  their  life  and  growth  have  an  injurious 
ct  upon  the  working  of  the  filters.     The  germs,  however, 


have  a  remarkable  power  of  adaptation,  and  readily  over- 
come moderate  departures  from  their  natural  retpiirements. 
To  a  certain  extent,  they  accustom  themselves  to  acid 
Sewage  and  perform  their  usual  functions. 

The  filters  at  Worcester,  14  acres  in  extent,  have  received 
the  effluent  from  the  chemical  treatment,  that  from  the 
open  septic  tank,  and  settled  sewage. 

Where  the  sewage  has  been  subjected  to  a  thorough 
chemical  treatment,  receiving  ample  opportunity  for  sub- 
sidence, iron  has  not  appeared  in  the  filtrate  from  filters 
which  had  not  previously  received  acid  sewage  containing 
iron. 

During  15  months,  in  1900  and  1901,  sewage  containing 
a  comparatively  large  amount  of  copperas  and  free  acid 
was  passed  through  some  of  the  filters.  The  albuminoid 
ammonia  was  reduced  about  85  per  cent.,  which  was  a  very 
favourable  result  considering  that  about  1.50,000  galls,  were 
filtered  per  acre  per  day.  The  nitrates  were  very  low  with 
correspondingly  high  tree  ammonia.  These  seem  to  be 
well  established  results  of  the  filtration  of  acid  sewage. 

The  following  table  gives  the  amount  of  copperas  and 
acid  in  the  sewage  which  was  applied  to  the  filter  beds, 
after  passing  very  rapidly  through  settling  basins  ;  and 
filtrate  corresponding  ; — 

Copperas  and  Free  Add  in  Sewage  applied  to  Filters. 


Date. 

Copperas 
in 

Copperas 
in 

Free  Acid 
in 

Free  Acid 
in 

To'al 

Flov  per 

Day  un  all 

Fillers. 

Sewage. 

Filtrate. 

Sewage. 

Filtrate. 

Lb.  per 

Lb.  per 

Lb.  per 

Lli.  per 

Million 

1900. 

Day. 

Day. 

Day. 
6,l75 

D.ay. 

Galls. 

Feb. 

26,»39 

14..691 

2.143 

3-8 

Mar. 

15,613 

5,7U2 

2,916 

1,894 

3-6 

April 

23.904 

S,9S7 

4,813 

4,988 

4-3 

May 

23,250 

8,751 

3,573 

4,253 

4-3 

.1  utie 

2.i.«8 

19,055 

1,961 

2,479 

3-7 

July 

7,006 

4,680 

376 

269 

1-0 

Aug. 

22,3-25 

6,950 

1,180 

808 

2-6 

Sept. 

36,398 

13,976 

3,735 

5,666 

3-8 

Oct. 

12,291 

5,330 

1,863 

2,470 

1-7 

Nov. 

16,607 

7,-t31 

3,472 

6,208 

2-8 

Dec. 

10,009 

2.9S0 

3,160 

1,744 

1-9 

1901. 

Jan. 

8,799 

6,073 

05 

1,119 

2-1 

Feb. 

8,M2 

6.749 

859 

1.549 

2-6 

(let. 

6,456 

3,326 

1,044. 

2,43 1 

2-0 

Nov. 

6,373 

3,800 

1,019 

l,2.-i0 

1-6 
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Fioiu  these  figures,  it  appears  that  7  per  cent,  more 
sulphuric  acid  came  awivy  from  the  filters  than  was  applied, 
whil.st  .53 'So  per  ceut.  of  the  eopjienis  was  retained  in 
them.  A  small  proportion  of  this  m;i_v  have  .settled  out  of 
the  sewage  in  its  passage  through  the  settling  basins. 

During  the  portion  of  1901,  from  April  to  ^^eptemher 
inclusive,  the  sewage  was  given  the  u>uul  chemical  treat- 
ment before  it  was  turned  on  to  the  filter  beds.  t)uly  a 
limited  number  of  .settling  basins  was  devoted  to  this  work, 
however,  and  as  a  natural  conseqaenee  considerable  preci- 
pitated iron  passed  out  of  them  with  the  effluent,  and  was 
discharged  ou  to  the  filters.  During  the  first  three  months 
of  this  period,  there  was  not  enough  lime  added  to  the 
sewage  to  completely  neutralise  the  acid  and  copperas,  so 
that  much  dissolved  iron  was  applied  to  the  filters. 
The  following  table  gives  the  dailv  amount  of  iron  turned 
on  to  the  filters  and  coming  away  from  them  in  the 
filtrate : — 

Copperas  in  Sewage  and  Filtrate. 


Date. 

Cojiperas  in 
SewaRe. 

Copperas  in 
Filtrate. 

Lb.  per  Day. 
6,230 
11,680 
3,330 

7,1150 
9,59(1 
7.;i95 

Total  Flow 

per  Day 

oil  all  X-'ilters. 

1901. 

Lb.  per  Day. 

13,4.^0 

9,076 
13,780 

9,397 

8,269 

6,800 

Million  Galls. 
1-61 

May 

June 

July  

.\u«ust 

.Septemlwr 

2-51 
4-05 
4-35 
6-20 
4-92 

It  will  be  noticed  that  the  amount  of  iron  retained  in  the 
sand  was  about  23 '5  per  cent.  The  natural  inference  would 
he  that  a  larger  proportion  of  the  iron  would  be  removed 
from  the  chemically-treated  sewage  than  from  that  in  which 
the  free  acid  had  not  been  neutralised.  It  is  certain  that  a 
larger  proportion  of  the  iron  existed  as  precipitate  in  the 
chemical  effluent  than  in  the  settled  sewage.  It  will  also  he 
noticed,  from  a  comparison  of  the  two  tables,  that  much 
less  iron  was  applied  to  the  filters  during  the  time  when  they 
were  taking  chemical  effluent,  aUhou;jh  they  were  filtering 
several  times  as  much  water.  These  results  indicate  that 
the  iron  was  being  washed  out  of  the  filters  faster, 
proportionately,  than  when  the  acid  was  applied.  This 
may  ha\e  been  due  to  the  larger  volume  of  water  or  to  the 
physical  condition  of  the  filter. 

The  iron  in  the  filtrate  is  usually  dissolved  when  it 
appears  in  the  main  under-drain,  and  when  there  is  any  in 
suspension,  it  is  in  such  small  amount,  that  the  indications 
are  that  it  is  thrown  out  of  solution  in  the  later.al  drains 
before  it  reaches  the  point  of  observation.  Upon  sliakiug 
the  clear  effluent,  however,  a  copious  precipitate  is  formed, 
and,  in  fact,  with  a  few  minutes'  violent  shaking,  all  the  iron 
may  be  precipitated. 

A  very  noticeable  change  in  the  quantity  of  iron  washed 
ont  of  the  sand,  occurs  as  the  filter  is  becoming  clogged  on 
the  surface,  when  the  iron  in  the  effluent  increases  rapidly 
in  amount.  Jf  the  surface  of  the  filter  in  this  condition  is 
raked,  ploughed,  or  even  allowed  to  rest  without  reeeiving 
more  sewage  for  a  few  days,  large  quantities  of  iron  again 
appear  in  the  effluent  when  it  is  put  in  operation.  This 
large  amount  of  iron  is  gradually  reduced  in  the  next  few 
days,  if  the  bed  is  kept   in   commission,  until  the  sand  has 


Copper 

as  in  Sewage  and  Filtrate. 

Week  ending 

Copperas  in  Sewage. 

Copperas  in  Filtrate. 

Lb.  iicr  Million 

Lb.  per  Million. 
Gallons. 

1901. 

Gallons. 

June   8 

6480 

2634 

„    16 

8132 

6657 

,1    82 

8132 

8839 

,.    29 

7071 

7425 

July    6 

Bed  cloKKed. 
Rested  12  days. 

„     13 

7602 

8I.S2 

.!     20 

6421 

519S 

»     27 

6S11 

4128 

Aug.   8 

7154 

3669 

assumed  its  normal  state.     The  foregoing  table  illustrates 

this  peculiarity. 

This  bed  was  badly  clogged  when  allowed  to  re.-t.  The 
black  colour  of  the  filtering  material  due  to  neoxidatiou 
extending  to  a  depth  of  two  feet  below  the  surface. 

For  the  purpose  of  studying  under  laboratory  conditions 
the  action  of  water  upon  the  iron  in  the  sewage,  a  small 
galvanised  tank  was  filled  to  a  depth  of  'J'  ft.  with  sand  taken 
from  the  upper  6  in.  of  one  of  the  large  filters  after  about 
i  in.  of  the  surface  had  been  removed.  This  sand  con- 
tained a  comparatively  large  amount  of  iron  which  had 
been  retained  from  sewage  passed  through  it.  City  water 
was  applied  to  this  filter  for  nearly  two  months.  Kroni  the 
results  of  this  treatment  recorded  in  the  following  table, 
it  will  be  seen  that,  when  water  was  first  applied,  much 
iron  was  v/ashed  through,  which  amount  was  gradually 
reduced  until  the  filter  was  given  a  rest  of  at  least  one  day. 
After  each  rest  jieriod,  the  amount  of  iron  in  the  filtrate 
was  considerably  more  than  it  was  before  the  rest.  .-Vfter  a 
prolonged  rest  the  increase  was  very  marked. 

Iron  Washed  front  Filter  bi/  City  Walir. 


Date. 


City  Water 
applied  to  Filter. 


Dec.  11 

„  i2 

,.  W 

„  14 

„  16 

„  16 

.,  17 

„  18 

„  19 

..  20 

.,  21 


Jan.   2 


24 


Thousand 
Gallons  per 

Acre. 

9iF'6 

9(l"6 

911-0 

110 -6 

90-6 
Filter  resting 

90 '6 

9;)-6 

90-6 

90-6 
Filter  resting 

liO'6 
Filter  resting 

90-6 

90-6 

911-6 

90-6 
Filter  resting 

90 '6 

90 'B 
181-2 
181-2 
181-2 
181-2 
Filter  resting 
181-2 
181-2 
Filter  resting 

90-6 


Iron  Washed 
from  Filter 

calculated  as 
Copperas. 


Lb.  per  Million 

Gallons. 

4,616 

1,?29 

596 

459 

229 

'ssi 

2,124 
596 
229 

iVist 


Total  Sulphuric 
Acid  washed 
from  Filter. 


I.b.  per  Million 

Gallons. 

4.1(12 

1,170 

5311 

7/2 

587 

8*5 

I.IIIKI 
562 
■157 

425 


2,003 

31S* 

3.424 

316 

l..-iu 

31S 

1,021 

815 

1,571 

315 

1,177 

.116 

413 

315 

291 

210t 

260 

210 

183 

210 

601 

210 

489 

210 

5,172 

5S3 

*  January  2—9  acid  was  determined  in  one  sample. 
tJanuary  10-15  daily  samples  were  made  into  one  composite 
sample  and  one  acid  determination  made. 

It  would  naturally  follow  from  the  consideration  of  the 
action  of  the  iron  upon  the  filter,  or  the  action  of  the  filter 
upon  the  iron,  that  the  iron  would  increa.se  in  the  filtering 
material  from  time  to  time.  It  is  interesting  to  note  the 
distribution  of  the  iron  in  the  filter. 

The  table  below  gives  the  results  of  analyses  of  sand  froir 
a  test  pit  dug  in  bed  No.  13.     The  first   sample   was  lakei 

Analysis  of  Sand,  Bed  No.  13,  March  IWi. 


D5ptirof  Sample. 


Inches. 

0-26 

0-25—  2 
2—  6 
11-12 
1-2—18 
lS-24 
24-30 
30—36 
36-42 
42-48 


Oxide  of  Iron 
(FBiO,). 

.\iiinu)nia. 

Per  Cent. 

Parts  per  100,000. 

4-25 

912-9 

3-01 

413-4 

2  •.to 

70-8 

0-83 

4-1-8 

0-79 

.32-1 

0-77 

12-4 

0-55 

12  1 

0-11 

12-0 

u-39 

9-2 

007 

9-7 
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rom  the  surface  carefully  scraped  to  a  depth  of  oue-quarter 
if  an  inch.  Below  this  the  samples  were  carefully  taken  to 
(■present  the  sand  between  thi'  poiiit  of  measuromenr.  A 
ilank  analysis  gave  1  '53  per  cent,  ferric  o-xide  and  4  parts 
ler  100,000  ammonia,  determined  hy  the  KJeldahl  method, 
a  the  sand  used  in  the  construction  of  the  filter  beds. 

The.se  results  show  that  the  iron  is  almost  wholly  rclaiiiad 
a  the  upper  six  inches  of  the  filter.  This  fact  is  also  readily 
ccognised  by  observatirin,  as  the  upper  layers  of  the  sand 
re  muih  more  discoloured  than  those  below. 

The  rapid!  ly  of  the  oxidation  of  this  iron  is  remarkable, 
i'hen  a  liller  is  badly  clogged,  the  sand   becomes  black  for 

considerable  depth.  If  the  sand  is  excavated,  thus  giving 
le  air  an  opportunity  to  reach  the  iron,  it  rapidly  oxidises, 
irnirig  red  in  colour  within  two  or  three  minutes 

From  these  observations,  it  may  he  seen  that  a  sewage 
mtaining  large  quantities  of  pickling  liquids  offers  several 
iteresting  problems,  and  some  which  are  of  a  serious 
ature.  The  acid  greatly  retards  the  action  of  bacteria  ; 
le  iron  passes  through  the  filters,  making  the  effluent  look 
idly  ;  and,  with  the  chemical  method,  the  acid  requires 
luch  lime,  and  the  iron  produces  a  large  volume  of  sludge. 


THE   DETERiMINATKJN   (JF   SILICON    IX 
FERRO-SILICON. 

BY    GEOKGE    L.    N0KRI8. 

Owing  to  the  dilliculty  of  decomposing  ferro-silicoD  by 
eaus  of  acids,  the  usual  course  of  procedure  has  been  to 
feet  the  decomposition  by  means  of  fusion  with  sodium 
rbonate.  This  necessitates  the  evaporation  to  dryness  of 
solution  loaded  with  salts  ;  and,  for  accurate  work,  a 
cond  evaporation  to  drj-uess  of  the  filtrate  is  necessary. 
In  the  course  of  some  work  with  ferric  chloride,  I  was 
dto  believe  that  I  could,  by  the  use  of  this  reagent,  de- 
rmine  the  silicon  in  ferro-silicon  accurately  and  rapidly, 
he  method  as  adopted  is  as  follows  : — 
Haifa  gramme  of  powdered  ferro-silicon  is  dissolved,  in  a 
aker.iu  a  solution  of  10  grms.  of  f.:MTic  chloride  (U..S.I'.), 
ICC.  of  strong  hydrochloric  acid,  and  about  .'  grm.  of  tar- 
lic  acid.  The  solution  is  rapid,  and  requires  little  heat, 
hen  the  solution  is  complete,  add  25  c.c.  of  strong  hydro- 
loric  acid,  and  boil  for  a  few  moments,  remove  from   the 


lamp,  dilute  with  cold  water,  and  filter,  washing  with  hot 
dilute  hydroehlorio  acid  and  hot  water. 

The  silicon  is  seldom  stained  with  iron  oxide,  and  filters 
very  easily,  not  being  at  all  slimy.  The  time  required  for 
the  analy,-is  is  about  one  half-hour. 

The  following  analy.ses  are  typical  results  on  the  same 
sample  : — 

,.      ,     ,    .             ,  Tcr  Cent. 

Uy  the  fusion  inetliod.    1st  evaporiilion.    Silicon...     12-11 
2nd  „  0-52 

Tot:! I  silicon ]2*(:;i 

U.v  tin;  IVn-Lc  chloride  method.    Silicon Vi'Ha 

BotUixQlmn  Section. 

TIIK    KCH.E   OF    ALUMINA    IN    IJLAST 
FURNACE   SLAGS. 

BV    G.    J.    WARD. 

(This  Journal,  April  15,  1U02.) 

Discussion. 
Errata. 

I'age  153,  col.  2,  line  32  from  bottom  ;  delete  "  it  was 
shown  that." 

I'age  453,  col.  2,  line  31  from  bottom  :  for  "slag"  read 
"  silica." 

i'age  453,  col.  2,  line  22  from  bottom  :  lor  "  fused  ''  read 
•'fusible." 


MODIFIED  FORMS  OF  THERMO-RliGULAToR  AND 
ADAI'TER  FOR  VACUUM  DISTILLATION. 

BY    T.    S.    PATTEKSON'. 

(.This  Journal,  April  15,  1902,  45G.) 
Krratnm. 
For  "  Adaptor  "  read  "  Adapter  "  throughout. 
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I.-PLANT,  APPARATUS,  AND  MACHINEEY. 

English  Patents. 

Water  Level  or   that  of  other    Liquids  ;  Apparatus  for 

Indicalinq  or  Recording  the  .     H.  A.  Cutler,  Cork. 

Eog.l'at."  .5154,  March  11,  1901. 

The  apparatus  is  of  the  type  de.scribed  in  Eng.  Pat.  10,521 
of  1898,  in  which  the  indicator  or  recorder  is  actuated 
elcctrie.illy,  the  rise  and  fall  of  the  liquid  level  giving 
different  indications  by  causing  currents  of  reverse  direction 
to  pass  through  the  indicator.  In  the  present  invention, 
the  transmitter  consists  of  a  wheel  rotated  by  a  float 
supported  by  the  liquid,  and  provided  with  eccentrically 
pivottd  arms  adapted  to  actuate  tipping  mercury-tube  or 
other  contact-makers. — K.  A. 

Spray-Producers  or  Nebulizers.    I.  Lundquist  aud  A.  Kern, 
both  of  New  York,  U.S.A.     Eng.  Pat.   26,169,  Dec.  21, 

1901. 

The  cap  of  the  liquid-containing  vessel  is  fitted  with  a 
discharge  tube  having  a  suitable  nozzle,  ai:d  with  an  air- 
supply  tube  connected  to  an  elastic  bulb  for  supplying  the 
air.  The  inner  end  of  the  air  tube  is  closed  by  a  plug, 
which  is  formed  with  a  shoulder  to  support  a  loose  cylin- 
drical sleeve  having  a  bulb-shaped  upper  end,  in  which  the 
liquid  is  vaporised.  The  air  forced  through  the  air  tube 
possts  through  an  upwardly-inclined  duct  in  the  side  of  the 
tube  into  the  bulb,  into  which  the  liquid  is  drawn,  partly 
by  adhesion  aud  partly  by  the  suction  produced,  throogh 
the  annular  space  between  the  sleeve  and  the  tube.  The 
liquid  is  atomised  in  the  bulb  by  the  action  of  the  air,  and 
the  spray  so  formed  is  forced  through  the  open  upper  end 
of  the  bulb  into  the  body  of  the  vessel,  and  from  thence 
through  the  discharge  tube. —  R.  A. 

Superheating    or    Drying    Steam ;  Apparatus  for   . 

H.   McPhail,  Wakefield,  Yorkshire.     Eng.   Pat.   2074, 

Jan.  25,  1902. 
The  apparatus  comprises  an  independently  fired  structure 
in  which  the  series  of  superheating  elements  or  members 
are  superposed  vertically,  or  arranged  side  by  side,  the 
elements  or  members  being  so  constructed  and  arranged 
that  they  can  be  increased  or  diminished  with  facility. 
Two  methods  of  arranging  and  connecting  the  elements  are 
described,  the  connection  between  the  tubes  and  headers 
being  effected  by  an  expanding  operation,  as  described  in 
Eng.  Pat.  1-149  of  1902.— K.  A. 

United  States  Patent. 

Centrifugal  Machine.     W.  P.  Laffertv,  Philadelphia,  U.S.A. 
U.S.  Pat.  695,158,  March  II,  1902. 

The  machine,  specially  adapted  for  the  separation  of  liquid 
from  starch  and  similar  substances,  is  a  modified  under- 
driven  hydro-extractor,  in  which  the  whole  contents  are 
made  to  rotate  at  the  speed  of  the  drum,  the  liquid  being 
discharged  by  overflowing  its  upper  cover;  the  lower 
bearing  of  the  drum  spindle  is  supported  in  a  spherical 
casing,  and  the  upper  bearing  is  normally  maintained  in  a 
concentric  position  by  springs ;  the  drum  is  not  perforated, 
but  is  provided  with  removable  radial  vanes,  and  with  a 
cover  for  the  discharge  of  the  seoarated  solids. — J.  \V.  H. 


II.-FUEL.  CAS.  AND  LIGHT. 

Alcohol  in  Germany ;  Technical   Uses    [Fuel,  Light,  ^c.'] 

of  .     U.S.  Consular  Reports,  No.  1288,  March    13, 

1902. 
Altiioigh,  theoretically,  alcohol  has  only  three-fifths  of 
the  thermal  value  of  petroleum,  yet,  on  the  other  hand,  it 
has  been  found  that,  for  motor  purpcses,  28  per  cent,  of 
the  theoretical  efficiency  of  alcohol  can  be  attained  as 
against  a  maximum  of  15  per  cent,  in  the  case  of  petroleum 
products.  A  mixture  of  alcohol  with  16  per  cent,  of  benzol 
is  still  more  efiicient.     It  is  stated  that  at  its  present  price 


of  about  ISj  cents  per  gallon,  alcohol  can  compete  econo- 
mically with  steam  aud  other  agents  in  engines  of  less 
than  20  h.p. 

For  lighting  imrposes,  with  incandescent  lamps,  alcohol 
is  stated  to  be  much  superior  to  petroleum.  The  lamps  are 
all  similar  as  regards  the  main  principles  of  construction  : 
the  alcohol  is  contained  in  a  reservoir  from  which  a  wick 
of  multiple  strands  leads  to  the  burner,  which  is  surmounted 
by  the  incandescent  mantle  aud  shielded  by  an  Argand 
chimney.  With  alcohol  at  2 1  ■  7  cents  per  gallon,  it  is  stated 
that  with  one  form  of  lamp,  a  light  of  !<5  candle-power  can 
be  obtained  at  a  cost  of  f  cent  per  hour,  whil^t  another 
form — the  so-called  arc-lamp — gives  a  light  of  .jjii  candle- 
power  at  two  thirds  the  cost  ol  an  electric  light  of  the  same 
power  at  Berlhi  rates. — A.  S. 

Acetylene  Generators ;  Report  of  the  Committee  on . 

March,  1902. 
In  December,  1900,  a  committee,  consisting  of  Messrs. 
C.  V.  Boys,  H.  E.  Jones,  Vivian  B.  Lewes,  Boverton  Ued- 
wood,  A.  Spencer,  and  J.  Swinburne,  was  appointed  by  the 
department  of  H.M.  Inspectors  of  Explosives  to  advise  that 
department  "  as  to  the  conditions  of  safety  to  which 
acetylene  generators  should  conform,  and  to  carry  out  tests 
of  generators  now  on  the  market,  in  order  to  ascertain  how 
far  these  conform  with  such  conditions."  Before  starting 
upon  their  investigation  the  Committee  drew  up  the 
following  list  of  conditions  which  generators  should  fulfil 
before  they  could  be  considered  safe  :  (1)  The  temperature 
in  any  part  of  the  apparatus,  when  running  at  its  raaximum 
speed  for  a  prolonged  period,  should  not  exceed  130°  C. 
this  being  tested  by  the  insertion  of  lengths  of  fusible  wire 
in  the  most  critical  positions.  (2)  The  generator  should 
have  an  efliciency  of  not  less  than  90  per  cent.,  because  any 
notable  proportion  of  undecomposed  carbide  in  the  waste 
residue  may  prove  a  source  of  inconvenience  or  even 
danger  when  it  is  thrown  away.  (3)  The  gas-leading  pipes 
should  be  large  enough  to  avoid  throttling  and  consequent 
back-pressure.  (4)  The  carbide  should  be  completely 
decomposed  in  the  apparatus  (c/.  Xo.  2).  (5)  The  pres- 
sure on  the  generator  side  of  the  holder  should  not  exceed 
20  ius.,  and  on  the  service  side,  or  where  no  holder  is 
provided,  5  ins.  of  water.  (6)  No  tjrry  or  heavy  condensa- 
tion products  should  be  formed  from  the  carbide.  {") 
Regard  should  be  had  to  the  danger  of  stoppage  by  frost, 
and,  where  necessary,  steps  should  be  taken  to  prevent  it. 
(8)  Lime  sludge  should  not  bs  able  to  gain  .access  to  the 
gas  or  water  pipes.  (,9)  Glass  gauges  .--hould  be  avoided  as 
far  as  possible  ;  if  necessary  they  should  be  protected  from 
breakage.  (10)  The  air  space  in  the  generator  .'^hould  bj 
as  small  as  possible.  (11)  Copper  should  not  be  used  in 
places  where  it  would  come  in  contact  with  the  acetylene. 
No  reference  was  made,  in  the  specified  conditious  imder 
which  the  tests  were  to  be  conducted,  to  the  determination 
of  the  efliciency  of  the  various  arrangements  for  automati- 
cally arresting  generation. 

In  consequence  of  a  circular  addressed  to  the  trade, 
46  generators  were  handed  to  the  Committee  for  examina- 
tion, together  with  two  table  lamps,  neither  of  which  proved 
satisfactory.  These  generators  were  then  tested,  in  the 
presence  of  a  representative  of  the  makers,  upon  carbide  of 
predetermined  gas-yielding  power  ;  the  maximum  pressure, 
as  mentioned  above,  aud  the  amount  of  acetylene  liberated 
from  the  carbide  being  ascertained.  Together  with  diagr8m^ 
of  the  different  apparatus  and  descriptions  of  their  arrange- 
ments, the  results  of  the  tests  are  given  in  tabular  form  iu 
the  report,  and  show  gas  pressures  from  30  ins.  downwaid? 
in  the  generating  chambers,  and  from  10  ins.  downwards  iu 
other  parts  of  the  apparatus,  with  gas-yields  (expressed  .i? 
percentages  of  the  highest  possible,  i.e.,  100  per  cent.)  raug- 
ingfrom  99-8  to  64-83.  As  the  result  of  their  experiments 
the  Committee  think  it  right  to  point  out  that  while  thi 
generators  have  in  no  instance  shown  evidence  of  bciiif 
otherwise  than  safe  under  the  conditions  of  the  test  to  whict 
they  were  subjected,  many  are  of  unnecessarily  and  un 
desirably  complicated  design,  aud  some  are  nor  sufficient!) 
strong  in  construction.  Referring  to  the  question  of  auto 
matic  versus  non-automatic  generators  (i.e.,  those  withou 
and  those  with  a  holder  large  enough  to  contain  all  the  ga 
capable  of  evolution  from    the  entire   carbide  charge),  ih 


April  30, 1903.] 


JOURNAL  AND  PATENT  LITERATURE.— Cl.  I.  &  11. 


539 


members  of  Committee  are  not  satisfied  that  under  the 

raricd  conditions  of  use,  especially  with  unskilled  labour, 
;he  advantages  aimed  at  by  the  desijjners  of  automatic 
apparatus  are  sufBeieot  to  make  it  worth  while  to  incur  the 
possible  trouble  which  may  be  met  with  in  the  practical  use  of 
lUtomatic  -renerators,  especially  those  of  complicated  design. 
[n  certain  circumstances,  however,  with  due  safeguards,  the 
jiaploymeut  of  automatic  generators  may  be  admitted 
convenient. 

Suraminc:  up  the  results  of  their  work,  the  Committee 
lODsider  that  in  selecting  an  acetylene  generator,  regard 
should  be  had  to  the  following  desiderata: — (I)  Simplicity 
jf  action  and  design;  (2)  strength  of  construction;  (;i) 
liigh  efficiency,  as  indicated  by  tlie  yield  of  gas  per  lb.  of 
:arbide  i  (.4)  low  pnssure  in  generator;  and  (.i)  facility 
)f  removal  of  the  residue. 

The  report  also  includes  a  model  code  of  regulations  fur 
he  storage  of  carbide,  and  for  the  inslallatiouof  an  acet)  leiie 
)lant.— F.  H.  L. 

English    Patents. 

'Vo(/«cer  Gas ;    Process  and    Apparatus   for   Gntcrathtj 

.     B.  J.  K.  Mills,  Loudon.      J.  1!.  Taylor.  Brooklyn, 

U.S..4.  Eng.  Pat.  2(;,330,  Dec.  24,  liiOl. 
'he  producer  is  furoi^hed  at  the  top  with  hoppers,  for  the 
idmission  uf  the  inilial  charge  of  coke,  and  at  the  bottom 
lith  water-se.aled  ash-iiits.  Thiough  tho  lower,  contracted 
lortion  of  the  producer  there  pass  air-and-steam  injectors 
ud,  a  short  distance  above  the  latter,  screw  conveyors, 
ihich  act  as  under-feed  stokers  for  introducing  coal  under 
he  bed  of  incandescent  coke.  *  The  conveyors  are  sur- 
ounded  by  passages  for  a  forced  draft,  which  is  directed 
hrough  tuyere  orifiees  into  the  body  of  fuel.  The  product  r 
aving  hcen  started  with  a  charge  of  coke,  brought  to 
Dcandescence,  "green"  coal  is  fed  continuously  under  the 
^candescent  coke  by  means  of  the  screw  conveyors.  The 
oal  is  at  once  coked  (ihe  volatile  tarry  mailers  being 
ouverted  into  permanent  combustible  gases  while  passing 
p  through  tlie  incandescent  fuel),  and  on  descending 
he  sides  of  a  central  conical  abutment,  it  encounters  the 
treams  of  air  .and  steam  from  the  injectors,  the  ashes  finally 
cscending  into  the  ash-pits.  It  is  claimed  that  on  using 
rcen  coal  in  tliis  manner,  the  gas  obtaiued  i*^  free  from 
ater,  tar  or  other  condensable  constituents.— II.  I!. 

Gas-Pumps ;  Automatic .     A.  Kulf,  Brussels. 

Eng.  Pat.  14,865,  July  22,  1901. 
'he  pump  is  of  the  class  of  those  which  serve  to  draw  in 
ne  or  more  gases,  and  force  it  or  them  under  a  given 
ressure  into  a  gasholder  or  directly  to  the  place  of  cou- 
imption.  It  consists  of  a  gasholder,  to  the  bell  of  which 
piston  is  secured.  A  pipe  discharges  water  under  this 
istoD,  causing  the  bell  to  rise,  daring  v.'hich  motion  the 
itter  draws  in  the  gas  from  a  conduit.  During  the  subse- 
uent  downward  movement  of  the  bell,  the  gas  is  compressed 
id  delivered  as  required.  \Vithin  the  holder  is  a 
istributing  device,  consisting  of  three  ]iar:illel  cylinders 
iving  slide  valves,  the  inner  one  being  operated  directly 
Jiu  the  bell  as  it  rises  and  falls,  ;ind  opening  or  closing 
)mmuuicalions  with  the  two  outer  or  main-valve  cylinders, 
le  viilves  of  which  alternately  connect  ihe  cylinder  of  the 
stou  to  the  water  inlet  and  outlet  conduits,  and  ihe  holder 
'  the  gas  sucking  and  forcing  pipes.  The  g;isholder 
3y  have  a  number  of  compartments  for  receiving  and 
impressing  diB'erent  gases  at  one  time. — R.  S. 

Carburetters  for  Explnsion  3Iolurs.     J.  W.  Hinchley, 

London.  Eng.  Pat.  3.316,  March  13,  1901. 
ARBURETTERS  of  the  spray  or  jet  type  are  caused  to 
■oduce  a  uniform  and  constant  explosive  mixture  at  any 
'ced  of  the  engine,  by  causing  the  air,  after  passing 
rough  a  gauze  cylinder  to  free  it  from  dust,  to  pass  through 
con.5trii-ted  opening,  throu;;h  the  wall  of  which  a  fine  hole 

pierced,  the  hole  being  placed  in  communication  with  the 

pply  of  petrol,  oil,  or  spirit. — K.  S. 

arburetlersfor  Use  in  connection  with  Ejplosion  Motors. 

H.  N.  Frcuay,  Liege.     Eng.  Pat.  24,974,  Dec.  7,  1901. 
ciRBCRETTEE  is  described  which  requires  no  regulation 
admission  of  either  the   air  or  the  oil,  and  having  its 


dimensions  designed  in  such  a  manner  that  the  mixture  is 
made  automatically.  The  apparatus  is  all  in  one  piece,  the 
inlet  for  air  and  tho  outlet  for  gas  being  in  the  .same  axis. 
The  end  of  the  injection  tnbe  has  a  ring  round  it  to  prevent 
accidental  spilling  of  the  oil. — F.  H.  L. 

Burners;  Hi/drocarhon .     G.  A.  Eonnell,  Arizona. 

Fug.  Pat.  2G,707,  Dec.  31,  1901. 
Tin;  burner  described  is  fau  shaped,  slightly  conical  in 
cross  section.  The  oil  enters  at  the  centre  of  the  base, 
travels  round  a  peripheral  path  to  the  top,  then  descends 
through  a  ceutral  hole  to  near  the  bottom,  and  linallv 
emerges  through  two  lateral  tubes,  one  on  either  side  of  the 
fan,  to  the  burner  orifices.  These  are  arranged  convergeutly, 
so  that  the  two  sheets  of  flame  lick  the  sides  of  the  fan,  and 
ultimately  unite  into  one  flame.  By  the  heating  of  the 
fan,  the  oil  is  gasified  during  its  passage  through  the  tubes 
mentioned.  Underneath  the  whole  is  the  usual  needlc-valve 
for  regulating  the  supply  of  oil. — F.  II.  L. 

Vapour-huniing  Apparatus.     A.  Kitson,  London. 
ICng.  Pat.  71S1,  April  4,  1901. 

The  fine  opening  in  the  oil-vaporising  tube  leading  to  the 
burner  is  cleaned,  when  necessary,  by  means  of  a  rod, 
extending  through  a  stuffing-box  secured  to  the  wall  of  the 
tube  at  a  point  di.ametrically  opposite  to  the  outlet  of  the 
tube,  and  provided  at  its  inner  end  with  a  cleaning  needle. 
The  outer  end  of  the  rod  is  provided  with  means,  such  as  a 
lever,  for  moviug  the  rod  into  the  outlet  in  opposition  to 
the  action  of  a  spring  which  normally  keeps  the  needle 
clear  of  the  outlet.  The  device  is  shown  applied  to  the 
lamps  forming  llie  inventions  described  in  Eog.  Pats.  22,204, 
1H98  (this  JouriKil,  1899,  1110),  and  20,210,  1900  (this 
Journ;il,  1901,  1198).— K.  S. 

Hi/drocarhurettcd    Air;    Ohtainiui/    and    Utilising   , 

and  Apparatus  therefor.    W.  P.  Thompson,  Liverpool. 
Eng.  Pat.  7715,  .\pril  15,  1901. 

IsipRovEMiiNTs  ou  Wilkinsou's  Eng.  Pat.  13,113  of  1900 
(this  Journal,  1901,  S83).  Air  under  pressure  is  passed 
upwards  through  a  vertical  cylinder,  within  which  is  a 
double,  vertical  diaphragm  of  wire  gauze,  of  sinuous  cross- 
section,  having  asbestos  or  other  absorbent  material  within 
the  walls  of  the  diaphragm.  Light  hydrocarbon  oil  flows 
from  a  chamber,  at  the  top  of  the  cylinder,  down  through 
the  diaphragm.  The  carburetted  air  issuing  from  the  top  of 
the  apparatus  is  mixed  with  air  supplied  through  a  by-pass 
pipe  in  such  proportion  as  to  give  a  "  self-burning  ''  mix- 
ture. There  is  a  claim  for  "bringing  the  gas  against  the 
surface  to  be  heated  in  such  manner "  (in  respect  to 
pressure  and  dilution  with  air)  "  that  it  shall  only  light  on 
the  surface  of  the  articles  to  be  heated,"  and  not  at  the 
burner  orifice. — K.  B. 

Incandescence  Oil  Lamps.     T.  J.  Crauston,  Westminster. 
Eng.  Pat.  (;J3G,  March  20,  1901. 

Ix  an  oil  iamp  of  the  circular-wick  type,  provided  with  two 
concentric  air  cones,  there  is  arranged  a  conoidal  flame- 
spreader,  supplied  with  air  ascending  the  inner  wick  tube, 
the  spreader  having  numerous  perforations  through  its 
upper  part,  and  a  downwardly-projecting  lip  at  its  base. 
The  spreader  is  supported  on  a  tubular  stem,  with  oblique 
slots  through  it,  which  rests  ou  a  protuberance  within  the 
inner  wick  tube.  The  impregnation  of  the  upper  part  of 
the  wick  with  silicate  of  soda  is  stated  to  have  the  advan- 
tageous effect  of  maintaining  the  capillarity  of  the  carbonised 
top  part  of  the  wick. — H.  B. 

\_lnrandescence~\    Vapour  Lamps.     R.  E.  Waither,  Werdau, 

Germany.     Eng.  Pat.  26,337,  Dec.  24,  1901. 
To  prevent  too  great  a  transmission  of  heat  from  the  burner 
to  the  oil  reservoir,  a  non-conducting  ring  is  ariauged  in  the 
socket  ot  the  latter,  into  wliich  the  wick  tube  of  the  burner 
is  detachably  secured. — H.  B. 

Carbide  Feed  Mechanism  for  Acclijlene    Gas   Machines. 

G.   AV.   Collin,  Bridgeport,  Conn.,  and  W.  S.  Jficholls, 

New  'i'ork  City,  TJ.S.A.     Eng.  P;it.  3481,  Feb.  II,  1902. 

The  device   described  is    claimed  to  enable  carbide,  in  its 

commercial  irregular-shaped  lumps,  to  be  fed  smoothly  into 
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the  water  of  an  automatic  generator  ot  the  shoot  type.  The 
base  of  the  usual  carbide  hopper  is  bent  laterally  at  an  angle 
of  45°,  and  at  its  mouth  is  a  star-wheel, -which  has  weli-like 
ends,  portions  of  which  are  provided  wilh  teeth  at  the 
periphert'.  Carried  on  movable  centres  is  another  star- 
wheel,  which  is  caused  to  revolve  in  an  opposite  direction  to 
the  former  by  the  ends  of  its  radii  engaging  with  the  teeth 
mentioned.  When,  however,  a  large  lump  of  carbide  comes 
between  the  wheels,  the  second  is  free  to  move  away  to  make 
a  wider  space.  OperateLl  from  the  bearings  of  the  second 
wheel  is  a  serrated  flap  hinged  in  the  carbide  aperture,  to 
which  an  oscillatory  motion  is  periodically  given,  thus 
agitating  the  carbide  and  preventing  the  bimps  .iambiug. 
The  first  wheel  is  driven  by  a  clutch  from  the  bell  of  the 
gasholder, — F.  H.  L. 

Incandescent  Lamps,  Electric,  in  which  the  Glower  or 
Lighl-giviny  Body  is  a  Conductor  of  the  Second  ('lass. 
G.  S.  Itam  and  Nernst  Electric  Light,  Ltd.,  Westminster 
Eng.  Pat.  10,7.53,  -May  25,  11101. 

Thk  upper  parts  of  Nernst  lamps  usually  get  very  hot,  owing 
chieflj'  to  the  ascending  currents  of  hot  air  from  the  glower. 
In  order  to  dissipate  this  heat,  metal  fins  of  considerable 
superficial  area  are  attached  externally  to  the  metallic  part 
of  the  lamp  above  the  glower. — H.  B. 

Incandescent  Electric  Lamps.     A.   L.   lleinman,  Huyton, 
Lancaster.     Eng.  Pat.  17,070,  Aug.  2C,  1901. 

TnK  lamp  is  provided  with  a  support  for  the  filament,  con- 
sisting of  a  central,  or  main,  supporting  rod  of  wire  or 
glass,  one  end  of  which  is  fused  into  the  base  of  the  lamp, 
the  other  end  having  a  glass  bead  fused  on  to  it.  One, 
two,  or  more  short  pieces  of  wire,  ff»rming  sab-sup]Ktrts, 
are  fused  into  the  bead,  and  are  formed  at  their  free  ends 
into  loops,  by  which  the  convolutions  ot  the  filament  are 
suspended.  The  filament  may  be  secured  rigidly  in  the 
loops  by  graphite  or  other  cement. — H.  B. 

Electric  Arc  Lamps.     S.  H.  Johnson,  Strafford. 
Eng.  Pat.  11,135,  May  30,  I'.IOI. 

Tills  relates  to  lamps  in  which  the  regulation  of  the  arc  is 
etfected  by  means  of  the  expansion  and  contraction  of  a 
thermo-expansive  metallic  strip,  through  which  the  current 
passes  on  its  way  lo  the  movable  carbon.  The  thermo- 
expansive  strip  operates  a  spring-controlled  lever,  the  end 
of  which  is  linked  to  a  main  slip  clutch  surrounding  the 
carbon.  Above  the  main  clutch  the  carbon  is  surrounded 
by  an  auxiliary  feed-regulating  clutch,  suspended  from  a 
counterpoised,  pivoted  lever,  which  allows  it  a  range  of 
motion  between  predetermined  limits.  The  two  clutches 
and  levers  are  linked  together,  and  so  arranged  in  relatiou'io 
a  series  of  clutch-tripping  devices  that  they  co-operate  to 
produce  a  definite  slep-by-step  feed  of  the  movable  carbon. 
After  each  step  of  the  feed  the  auxiliary  clutch  is  raised  a 
predetermined  distance  upon  the  movable  carbon,  defining 
the  extent  of  the  next  step  of  the  feed,  which  is  kept  in 
readiness  for  application  when  the  main  clutch  is  released. 

— H.  B. 

Buoys  or   Signals  [Aul omtUic'\  ;  Illuminating .     C.  C. 

A.  E.  Wiese  and  C.  F.  iL  (iroschner,  Hamburg.     Eng. 
Pat.  20,256,  Dec.  23,  1901. 

Hei-euence  is  made  to  Eng.  Pat.  2],03G  of  1899.  The 
buoy,  which  becomes  automatically  illuminated  on  being 
thrown  into  the  water,  consists  of  n  floating  body  provided 
with  means  for  fastening  life-belts  to  it.  Extending  thrt>ugh 
the  floating  body  is  a  tube,  carrying  at  its  upper  end  a 
lamp,  and  at  its  lower  end  an  acetylene  generator  and  a  dry 
batterv.  AVlien  the  buoy  is  thrown  into  water,  water  enters 
through  passages  into  the  generator,  dropping  gradually  info 
a  calcium  carbide  cartridge.  The  pressure  set  up  causes 
the  inflation  of  an  expansible  body,  which  raises  a  lever, 
therebv  releasing  a  spring-controlled  cock,  which  at  once 
opens  the  pipe  leading  from  the  acetylene  generator  to  the 
burner  in  the  lamp.  .Simultaneously,  the  revolution  of  the 
cock  causes  a  disc  attached  thereto,  and  provided  with  cam 
projections,  to  make  contact  so  as  to  close  the  electric  circuit 
fnun  the  dry  battery  ;  this  causing  a   platinum  wire,  which 


forms  part  of  the  circuit,  and  is  situated  in  the  region  of  the 
flame  of  the  burner,  to  become  incandescent  and  to  ignite 
the  gas.     The  flame  produced  soon  fuses  the  platinum  wire 
putting  the  battery  out  of  action. — H.  B.  ' 


III.-DESTRUCTIVE  DISTILLATION. 
TAR  PRODUCTS.  PETROLEUM. 

Olives;   Utilisation    [Dry   Distillation'}   <>f  the  E.rpreased 

Besidae  of .     Jurgensen  and  Baiischlicher.    Chem 

Kev.  Fett-  u.  Harz-Iud.,  1902,  9,  [P,  80—81. 

The  dry  distillation  of  wood  is  practically  an  unknown 
industry  in  the  southern  countries  of  Europe,  owing  to  the 
scarcity  of  suitable  material. 

The  authors  have  made  numerous  experiments  to  discover 
a  suitable  substitute  for  wood  as  the  crude  material  for 
wood  charcoal.  Diethyl  alcohol,  acetic  acid,  acetone,  &c., and 
have  come  to  the  ccnclusion  that  no  industrial  by-product  is 
60  suitable  for  the  purpose  as  the  residue  left  on  expression 
of  the  oil  from  olives. 

They  calculate  that  the  total  quantity  of  residue,  obtained 
in  Spain,  Italy,  Algiers,  Tunis,  and  otlur  Mediterranean 
countries  is  about  1,200,000  tons,  of  which  half  might  still 
be  utilised  for  fuel.  At  present  the  residue  is  wa--hed  with 
water  or  extracted  with  carbon  bisulphide  to  remove  the 
last  portions  (10  to  12  per  cent.)  of  oil,  and  is  then  utilised 
as  a  cheap  fuel  or  manure.  On  the  average  a  ton  of  the 
dried  residue  fetches  5  fruucs. 

As  yet  there  arc  but  few  factories  in  Spain,  Algiers,  and 
Tunis,  where  the  residue  is  extracted  ;  hut  in  Smith  Italy. 
especially  in  the  neighbourhood  of  liari,  the  industry  has 
attained  considerable  importance.  There,  too,  the  extraction- 
residue  is  partly  used  as  fuel  in  the  factory  and  partly  sold 
at  a  low  price. 

For  the  dry  distillation  of  the  expressed  residue,  speciid 
apparafu>  is  necessary,  and  tliis  has  been  patented  by  the 
•anthers  in  all  the  countries  about  the  Mediterranean.  Thfy 
have  also  obtained  a  monopoly  for  the  distillal  ion  of  olive 
residues  in  Spain. 

The  yield  of  chemical  products  from  the  residues  is  stated 
to  be  very  similar  to  that  obtained  by  the  dry  distillation  of 
the  best  oak-  and  beech-wood.  The  charcoal  left  in  the 
retort  is  in  friigments  of  the  size  of  peas.  It  contains  veri- 
little  ash,  and  has  a  heating  effect  of  G.80U  cals.  It  can 
readily  be  pressed  into  bri(|uettes,  which  burn  very  slowly, 
and  fetch  a  good  price.  In  Algiers  and  Tunis,  in  particolar. 
where  wood  charcoal  is  very  scarce  and  dear,  these 
briquettes  could  he  utilised  in  the  smelting  of  the  l..ial  inn' 
ores.     (See  this  Journal,  1900,  913.)— C.  A.  M. 

Petroleum  ;  Diatom  Wax  and  its  connection  wilh  -.  G 
Kraemer  and  .\.  Spilker.  lier.,  35,  [5],  1212—122.1. 
(See  also  this  Journal,  1900,  36.) 

The  authors  having  further  examined  the  diatom  wax  con- 
tained in  the  dry  matter  from  a  number  of  peat  mosses 
pyropissite,  lignite,  and  bituminous  co.al,  believe  that  thii 
wax  has  played  a  conspicuous  jiart  in  the  fornialiou  o 
petroleum,  for  the  following  reasons  ; — 

The  fact  that  there  is  no  need  for  merely  assuiuiog  tli» 
considerable  accumulations  of  wav;  have  existed,  since  il^ 
presence  can  even  now  be  detected,  though  in  a  modifiei 
form  ;  the  illimitable  keeping  properties  of  this  wax  i: 
contrast  to  the  re.ady  dissociability  of  most  of  tin 
animal  Jats  ;  the  occurrence  of  ozokerite  and  the  proo 
that  this  forms  an  intermediate  stage  between  diaton 
wax  and  petroleum  ;  the  ease  and  completeness  with  whirl 
the  wax  can  be  decomposed  at  comparatively  low  tempera 
tures  into  the  same  gaseous,  liquid,  and  solid  hydrocarbon 
as  are  found  in  petroleum  ;  the  almnst  invariable  prtscnc 
in  petroleum  of  sulphur,  the  extent  of  which  apparenll. 
fluctuated  with  the  number  and  activity  of  the  salphu 
bacteria  symbiotic  wilh  the  wax-producing  algic.  wherea 
the  origin  of  such  sulphur  from  animal  fats,  which  ar 
mostly  destitute  of  this  substance,  would  he  difficult  t 
explain. — t'.  S. 
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roleum  from  Cuba.     H.  N.  Stokes.     Eng.  and  Mining 

J.,  1902,73,  [10],  347. 
E  .lutlior  has  examined  a  specimen  of  the  petroleum 
ich  issues  with  the  water  from  a  spring  known  as  the 
idalwood  Spring,  at  Santa  Chira,  Cuba.  The  oil,  which 
ailed  sandalina  or  sandalwood  oil,  is  about  as  viscous  as 
)ng  sulphuric  aeiil,  and  when  dried  over  calcium  chloride, 
perfectly  transparent  and  amber  -  coloured,  with  the 
rest  trace  of  bluish-green  fluorescence.  The  specific 
vily  of  the  oil  is  O-llOl  at  S3°  C.  Sandalina  is  charac- 
seii  hy  its  peculiar  odour,  resembling  that  of  cedar-wood 
I  bv  the  almost  total  absence  of  bodies  other  than  hydro- 
boiis.  The  main  quantity  of  the  oil  distils  between  230"' 
1330"  C,  3-3  per  cent,  distilling  below  230"  C  .  and  If  3 
cent,  above  330°  ('.  Paraffin  wax  is  absent,  and  not 
re  than  1  per  cent,  of  unsaturated  fatly  hydrocarbons  is 
sent.  Like  the  Kussiau  petroleums,  the  oil  ajipears  to 
isist  for  the  most  part  of  naphthenes.  Naphthene  or 
roleum  acids  are  formed  in  notable  quantity  even  in  a 
idly  conducted  oxidation  with  chromic  acid.  The  final 
idu'cts  of  oxidation  are  carbon  dioxide,  acetic  acid  with 
:es  of  higher  homologues,  and  water,  together  with  small 
iDtities  of  acetone. — A.  S. 

FuEXCii  Patents. 

Hjcnts  and  titcir   Homologues ;   Imprurtd    Method  and 

Apparatus  for  Produchig .    A.  Xikiforoff.     Fr.  Pat. 

!1.5,42tl,  Oct.  29,  1901. 

E  features  claimed  are  :  Subjecting  liquid  hyilrocarbons 
jihug  below  200"  C.)  from  crude  petroleum,  petroleum 
idue,  coal-tar  oils,  &c..  to  double  decomposition  at  two 
fereut  temperatures  (about  52.)'  and  IIUO  C),  and  under 
assure  ;  washing  the  primary  decomposition  products  in  a 
larator,  before  passing  them  through  the  condenser, 
order  to  retain  in  the  former  vessel  the  hydrocarbons 
iling  above  200"  C. ;  employing  a  device  for  enabling  the 
;cific  gravity  of  the  liquid  products  to  be  constantly  under 
servation.  In  order  to  increase  the  working  area  of  the 
'ondary  retorts,  they  are  surmounted  by  a  third  ;  the 
ernal  pressure  is  increased  by  means  of  a  perforated  plug 
the  discharge  pipe  of  the  retorts,  and  rakes  are  provided 

■  cleaning  them  out.  The  gaseous  products  from  the 
M)ndarv  retorts  are  carefully  washed  in  a  water-cooled 
ndcDser,  fitted  with  a  partition  and  with  stirrers  ;  and  the 
iniatic  hydrocarbons  in  the  gaseous  products  are  extracted 

the  aid  of  organic  solvents,  such  as  methyl  alcohol, 
itone,  &c. — C.  S. 

•etonefrom  Saccharine  Snbstanccx  ;  Muniifacturhnj . 

G.  IVreire  and  G.  P.  Guiguard.  l-'r.  Pat.  316,060.  Nov.  19, 
I'JOl. 

IE  saccharine  substance  (sugar-beet,  molasses,  sugar 
oe,  &c.)  is  dried,  mixed  with  an  oxide  difficult  of  reduc- 
n  (such  as  oxides  of  the  alkalis,  alkaline  earlhs,  iron, 
ul,  cS;c.),  and  he.ated  to  dull  redness  in  a  retort.  The 
gar  and  organic  acids  are  converted  into  acetone  and  its 
mologues,  whilst  the  nilrogencus  matters  are  decomposed 
th  formation  of  ammonia.  The  latter  product  is  absorbed 
suitable  means,  and  the  acetone  vapours  are  condensed, 
le  residual  saline  matters  in  the  retort  may,  according  to 
eir  composition,  be  treated  for  the  recovery  of  alkalis,  or 
iployed  as  i>l-.ospho-potassic  manures. — C.  S. 

vionc,  with  Utilisation  of  the  Gascons  Reduclion- 
Producls,  and  icilhoul  producing  Acetic  Acid  ;  Distilling 

'tVnnd   for    the    Manufacture   of .     G.   Pereire   and 

G.  P.  Guiguard.     Fr.  Pat.  316,0(31,  Xov.  19,  1901. 

IE  volatile  products  of  the  distillation  of  wood  are  passed 
ough  a  retort  charged  with  charcoal  and  heated  to 
swL-en  dull  and  bright  redness,  in  order  to  form  the 
lowing  products: — methyl  alcohol,  acetone,  benzene, 
bon  monoxide,  hydrogen,  and  ammonia.     These  products 

■  passed  through  a  purifier  for  removing  the  ammonia, 
1  afterwards  through  an  efficient  coudenser  for  liquefying 

■  methyl  alcohol,  acetone,  and  benzene.  Final!)',  the 
uent  gases  are  collected  in  a  suitable  manner,  for  use  as 
ucing  agents  in  metallurgv.— t'.  S. 


lY.-COLOURING  MATTERS 
DYESTUFFS. 


AND 


Nilrobenzaldehgdes ;    JVcii'   Method  for   the    Preparation 

of .     F.  Sachs  and  R.  Kempf."    Ber.,  1902,  35,  [5], 

l'224— 1240. 

The  reaction  between  nilrosodialphylanilines  and  methylene 
compounds  in  presence  of  alkalis,  yields  condensation 
products  which,  on  decomposition  with  mineral  acids,  give 
a  ketone  and  dialphyl-;)-phenylene diamine.  With  theobject 
of  couveiting  methyl  compounds  into  aldehydes,  the  authors 
have  investigated  certain  nitro  compounds  of  toluene  which 
they  find  react  in  this  manner.  Thus  2.4-tlinitrotoluene 
condenses  with  nitroso-dimethylaniline,  giving  a  product 
which  decomposes  on  treatment  with  mineral  acids,  even  in 
the  cold,  into  diniethirlphenYlenediamine  and  2.1  dinitro- 
benzaldehyde ;  whilst  2.4.6-trinitrotoluene,  in  a  similar 
manner,  yields  2. 4.6-trinitrobenzaldehyde.  The  dinitro- 
benzaldehyde  can  also  be  obtained  by  treating  2. 4-dinitro- 
benzyl  chloride  with  aniline,  when  dinitrobenzylaniline  is 
foimed,  which,  on  oxidation  with  permanganate,  yields  the 
corresponding  benzylidene  compound  identical  with  that 
obtained  by  the  action  of  aniline  on  diuitrobenzaldehyde, 
and  convertible  by  mineral  acids  into  these  two  components. 

The  condensation  between  dinitrotoluene  and  nitrosodi- 
inethylaniline  takes  place  inalcohohc  solution  in  presence  of 
sodium  carbonate,  yielding  the  compound  C'„H.,(NO.,).,CH  : 
N.t'oHj.X(CH3)2  +  H/)  with  an  83  per  cent.' yield'.  '  The 
product  crystallises  from  acetone  in  dark  green  metallic 
needles  melting  at  193"  C.  The  corresponding  derivative 
from  nitrosodiethylaniline  melts  at  173"  C.  Both  these 
compounds  w hen  treated  with  dilute  mineral  acids,  piefer- 
ably  with  nitric  acid  (27  per  cent.  UNO;))  in  presence  of 
benzene,  yield  2 .4  - dinilrobenzaldehyde  aud  p-amino- 
dimethyl-  or  diethylaniliue.  The  aldehyde  melts  at  72"('., 
and  distils  at  190' — 210"  0.  under  10 — 20  mm.  pressure. 
It  is  readily  soluble  in  benzene,  ether,  alcohol  and  acetone, 
but  very  sparingly  soluble  in  petroleum  spirit.  Both  the 
alcoholic  and  aciueous  solutions  reduce  ammoniacal  silver 
and  Fehling's  solution.  The  aldehjde  gives  a  bisulphite 
double  compound  and  a  characteristically  iiLsoluble 
phenylhydrazone.  This  latter  reaction  serves  for  the 
detection  of  the  aldehyde,  or  of  phenylhydrazine,  as  even 
0-00001  grm.  of  phen\  Ihydrazine  gives  adistinct  precipitate 
with  an  alcoholic  diuitrobenzaldehyde  solution.  By  treating 
the  phenjlhydrazoue  with  fuming  sulphuric  acid,  it  gives  a 
sulphonic  acid  which  melts  at  about  217"  C.  The  product 
is  somewhat  Iiygroscopic,  and  the  alcoholic  or  a(|ueous 
solutions  dye  wool  deep  Bordeaux  red,  and  silk  a  more 
yellowish-red.  The  corresponding  benzylphenylhydrazone 
melts  at  Ije"  ('.,  and  the  p-nitrophenylhydrazone  at  285"('. 
The  action  of  liydrazino  sulphate  on  the  aldehyde  in 
presence  of  sodium  acetate  yields  2.4.2'.4'-tetranitro- 
benzalazine,  (XO,)oC5H3 .  t  'H :  X .  N :  ( 'H . CcH3(N02)j,  which 
separates  from  nitrobenzene  in  thiu  golden-yellow  needles 
or  in  rhombic  crystals  melting  at  246"  C.  With  aniline, 
the  aldehyde  forms  dinitrobenzylidene  aniline,  melting  at 
133"  C,  and  when  boiled  with  hydroxylamine  hydrochloride 
in  dilute  alcoholic  solution,  it  gives  the  oxime,  wliich 
separates  from  very  dilute  alcohol  in  white  tabular  crystals 
melting  at  125"  ('.  This,  on  reduction  in  alcoholic  solution 
with  ammonium  sulphite,  gives  nitraminobenzaldoxinie,  and 
subsequently  diaminobenzaldoxime.  The  former  separates 
fiom  dilute  alcohol  in  orange-yellow  matted  needles  melting 
at  178"  C,  and  gives  a  phenylhydrazone  melting  at  163"  C, 
which  dyes  wool  and  silk  orange  to  strawberry  red  from  an 
aqueous  solution,  whilst  the  latter  separates  from  alcohol 
in  shining  plates,  melting  at  200°  C.  As  already  mentioned, 
dinitrobenzaldehyde  can  also  be  obtained  from  dinitro- 
benzyl  chloride  by  condensing  this  product  first  with  aniline, 
when  dinitrobenzylaniline  is  formed,  melting  at  95"  C,  ,ind 
crystallising  in  golden-yellow  rectangular  plates.  ()n 
oxidation  with  permanganate  in  ii  solution  of  acetone,  this 
substance  is  converted  into  diuilrobenzjdidene  aniline, 
which,  on  decomp<isition  with  dilute  acids,  yields  dinitro- 
benzaldehyde. 

It  is  also  found  that  2.4.C-trinitrotoluene  condenses  in 
acetone  solution  witli  nitiosodimethylaniline  in  presence  of 
sodium    carbonate,   yielding    a    product   which,  on  decom- 
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position  -with  mineral  acids,  gives  2.4.G-trlnitrobenzaWe- 
hyde.      This    product    separates   from   benzene   in   plates 

meliiiig  at  119°  C.  •  ,.        j 

l'\irtber  examination  of  similar  condensations  showed 
that  ;)-uitrobenzyl  chloride  combines  with  nitrosodimethj-l- 
aniliiie  in  presence  of  soda  lye,  the  prodiict  docomiiosing,  on 
treatment  wilh  mineral  acids,  into  p-nitrobenzaldchydc  and 
diuietliylplienylenc  diamine,  whilst  a  very  similar  substance 
is  formed  by  the  condensation  of  these  two  products  of  the 
decomposition.— T.  A.  L. 

y'itronaphthalenes;  licilurlioji  Products  of  the . 

h.  Wacker.     Anualen,  321,  [1],  C1-7U. 

Tmk  author  has  previously(  A  nnalen,  317,  -375)  examined  the 
proiluels  of  the  reduction  of  anitronaphthalene  in  alkaline 
••olution.  By  reduction  wilh  sodium  amalsam  or  zinc  dust. 
a  compound  was  obtained  which  .laworsky  had  regarded 
as  azoxynaphthalenc  (.1.  prakt.  Chem,  1861,  .132),  but 
which  has  doubtless  a  ditferent  constitution.  In  neutral 
solution,  by  means  of  zinc  dust  and  ammonium  chloride, 
naphthylhydroxylamine  and  small  quantities  of  true  azoxy 
naphthalene  wer^  obtained. 

On  treating  o-nitronaphthalene  with  grape  sugar  and 
caustic  soda  at  GO"— 70'  ('.,  a  yellow  compound  separated ; 
it  was  purified  by  dissolving  in  alcohol,  with  the  addition  of 
a  litile  hydrochloric  acid,  and  precipitating  by  water.  This 
substance  lias  basic  properties,  but  its  hydrochloride  is 
decomposed  by  water.  On  heating,  the  base  turns  gradually 
brown,  and  melts  at  about  ISO'C. ;  it  appears  to  cont.ain  two 
hydrosen  atoms  less  than  azoxynaphthalenc.  The  nitrogen 
atoms^must  therefore  be  combined  in  a  cyclic  arrangement.  , 
By  heating  wuth  zinc  and  iron  filings,  a  bluish-violet  product 
was  obtained  ;  it  was  soluble  in  sulphuric  acid,  but  could 
not  be  identified  with  a  naphthazine.  The  products  of  the 
reduction,  which  are  soluble  in  alkalis,  contain  the  elements 
of  water  more  thau  the  above  base.  The  same  yellow  base 
is  obtained  by  reducing  a  iiitronaphthakue  with  phenyl- 
hydrazine  and  caustic  soda. 
On  reduction  with  zinc  dust  and  ammonium  chloride, 
1 .5-dinitrouaphthalene  yields  5  .o'-dinitroazo\ynaphthalene, 
an  oran"e  yellow  to  brownish-red  substance,  which  turns 
brown  above  20u°  C.  and  slowly  decomposes.  Under  the 
same  conditions,  1 .8-diuiiroiiaphthalene  yields  a  variety  of 
products  ditbcult  of  isolation,  rhenylhydrazine  and  caustic 
soda  in  dilute  aipieous  solution  produce  dyestuffs  similar  to 
those  obtained  by  means  of  glucose  and  caustic  soda  (tier. 
Pat.  79,208  of  the  B.A.S. !''.)! 

1  .."i-nitronaphthalene  snlphonic  acid,  when  reduced  by 
grape  sugar  and  caustic  soda  in  aqueous  solution,  or  by 
pheuylhydrazine  and  caustic  soda  in  alcoholic  solution, 
yields  azoxynajihthalene  -  .5..")'- disulphonic  acid,  which 
crystallises  wiili  -JH.-O  in  fine  shining  leaflets  or  in  yellowish 
prisms.  The  sodium  salt  of  this  acid  dyes  wool  a  pale 
yellow  from  an  acid  bath  ;  on  the  fibre,  as  al-o  in  aqueous 
solution,  it  is  transformed  into  a  red  dyestuff,  which  is  not 
identical  with  the  oxyazo  compound  obtaineil  by  the  action 
of  strong  sulphuric  acid.  The  latter  dyes  animal  fibres  red, 
and  forms  both  yellow  and  reddish-violet  salts,  whilst  the 
ilyestnlf  jiroduced  by  the  action  of  sunlight  cives  no  change 
of  colour  on  the  addition  of  caustic  soda  which  would 
indicate  the  ]>reseiice  of  a  hydroxyl  group. 

Fuming  sulphuric  acid  ('J.i  per  cent.  SO.,")  and  sulphuric 
aciil  of  75 — 80  jier  cent,  strength  give  different  dyestuffs 
by  their  action  cm  azoxynaphthalenc-.'')  ..^'-disuiidionic  acid. 
The  anononium  salt  of  the  oxyazo  com)iound  produced  by 
the  weaker  acid  is  soluble  with  difticulty;  it  crystallises  in 
fine  leaflets  with  a  golden  glitter.  It  gives  a  yellow ish-red 
solution  in  warm  water,  which  is  coloured  an  intense 
reddish-violet  by  caust;c  alkalis.  Strong  hydrochloric  and 
sulphuric  acids  separate  the  blui^li-grecn  dyestuff  from  the 
aqueous  soluticns.  The  salt  dyes  uumordanted  wool  orange- 
red  from  a  weak  acid  bath. 

1.3.8-nitronaidithidcne  disulphonic  acid  is  reduced  by 
glucose  and  caustic  potash  to  azoxynaj)hthalenc-.3  .3'.8.8'" 
tetrasulphonic  acid,  the  potassium  salt  of  which  is  an  orange- 
red  powder.  The  transformation  of  this  dyestuff  into  an 
oxyazo  compound  is  more  ditbcult,  but  sunlight  is  not 
without  influence.  The  sodium  salts  of  1.G-,  1.7-,  and 
1  .S-uilrouaphthalene  s'llphonic  acids  can  also  be  reduced 


(best  l)y  zinc  dust  and  ammonium  chloride)  to  azosy  com- 
pounds,  which  are  then  retdily  transformed  into  oxyazo 
bodies. — A.  C.  W. 

Blue  Dyestuff' [Triphcn:/lmi-lha7tc  Dyestuffs']  derived  from 

Triplienylmetlianc  ;  Neu- .      U.  Maron.      Rev.  Gen 

des  Mat.'  Col.,  190:!,  6,  [••4],  76. 
]!v    condensinj    llicbler's   ketone    with    a-na]dithyh>lycino 
ester  in  presence  of  phosphorus  oxycliloride,  a  well  orystal- 
I'sed  blue  dyestuff  is  obtained.     The  product  has  thi:  con- 
stitution— 

y  CiuHoNHCII/JO.CH., 
(UaO.N.CeH^.C/ 

^C„H,:N(CH3),CI 
and  hence  is  an  analogue  of  New  Victoria  llluc,  a  de- 
rivative of  ethyl-anaiibthylamine,  in  which  the  ethjl  group 
is  rephccd  by  CILCOX'.lfi.  The  strength  of  the  coloor  is 
thereby  much  iucreasi^d.  Naphthyl  glycine  itself  gives  u 
condensation  product  with  the  above-mentioned  ketone,  but 
biis  no  particular  value.  The  manufacture  of  the  product 
described  forms  the  subject-matter  of  Gcr.  I'at.  128,170  of 
April  2,  1901.— T.  A.  L. 

2 .^-D'^hyJroj yphenazine      [Atine   Djestnff]  ;     Tinctorial 

Properties   of  .     E.  Xoelting,      Hev.  Geu.  des  >[ai. 

Col.,  1902,  6,  [64],75-7G. 

Tins  substance,  having  the  formula  — 
/\   :  N  .    /\   Oil 

I       I    M    !       Inn 
\/  :N.  \/  OH 

has  been  prepared  by  Fischer  and  Ilepp  (Bcr.,  23,  843)  by 
heating  diaminophenazine  with  hydrccliloric  acid  to  200° C. 
and  by  Nietzki  and  Ilastcrlik  (IJer.,  24,  1338)  by  reacting 
with  o-phenylenediamine  on  dihydroxyquinone.  Dyeing' 
experiments  with  this  substance  made  by  the  author  show 
that  it  is  both  a  basic  and  a  mordant  ilycstutf.  It  gives 
yellow  shades  on  silk,  wool,  and  cotton  mordanted  wilh 
tannin,  and  dyes  a  level  yellow  on  chromed  wool.  The 
shades  given  with  other  metallic  salts  are  as  follows: — 
Aluminium,  orange;  iron,  dark  brownish-red;  cupper, 
brownish-red;  bisauith,  like  copper,  but  paler;  cerium, 
thorium,  zirconium,  an  I  yttrium,  orange-brown.  Other 
mordants,  wilh  the  exception  of  antimony,  give  faint  orange- 
vellow  shades.  All  these  dyeings  are  tolerably  fast  to  soap, 
those  on  chrome  being  very  fast. — T.  A.  ]i. 

w-Cyanometlnjlanthrnnilic    Arid;     Prodnelion    of    Etlrrs 

of .     [Indigo.']     Badische  Anilin  unil  Sodu  Fabrik. 

Oer.  Pat.   129,373,  April  1,  1900.     Zeits.  angew.  Chcm., 
1902,15,  [13],  315. 

CYAN0METHTL.4.NTUR.VN1HC  acid 

.NH.CH...CN, 


QH,: 


COOH 


is  subjected  to  the  limited  action  of  alcohols  and  minend 
acid.s,  so  that  esteritic.ation  of  the  carboxyl  group  ensues, 
the  saponification  id'  the  cyanogen  group  being  avoided 
as  much  as  possible.  The  product*  can  be  used  in  ibc 
manufacture  of  artificial  indigo ;  e.ij.,  on  boiling  them  wiif 
HCl  they  are  converted  into  acid  esters  of  phenylglycoco'.l 
o-carboxylic  acid. — II.  li. 

oi-CyanomelhylanthraKilie  Acid  ;  Prtnluction  of  Esters  0( 

.      [Indiyo.]      Badische  Anilin    und  Soda   Fabriki 

Ger.  J^at.   129,502,  Jan.  10,  1900.      Zeits.  angew.  Cbem 
1902,15,  [13],31G. 
TiiK  salts  of  cyanomethylanthranilic  acid  are  treated  will 
alkylating  agents  ;  c.ij.,  alkyl  halogen  compounds. — H.  B. 

ExGLisn  Patents. 

Green     Sulphurised     Dyestuffs     [Sutpliide     Dyestuffs'] 

Manufacture  of .     O.  Imray,  London.     From  Tli 

Biisle'Chemic;il   Works.  Basle,   Switzerland.     Fng.  Pal 
2722,  Feb.  3,  1902. 
The  products  obtained  by  heating /initrochlorobenzenc  o 
;)  -  dichloronitrobenzene   with    p  -  nitrophcnol   in  aqueou 
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Icoholic  caustic  soda  solution,  are  fused  with  sulphur, 
austic  alkali,  aud  an  alkaline  sulphide  at  about  I-IO' — 
.50"  C  The  djc.-turt'  di.<s()lvis  j-paringly  iu  stroug  sul- 
huiic  acid  to  a  dirty  viokt  solution.  Its  soluiiou  iu  alkali 
r  alkaline  sulphide  gives  a  fiuc  hrowu  preeiiiitate  with 
eids,  whilst  from  aqueous  sohitiun  the  dvtstuff  may  he 
alltd  out. — T.  A.  L. 

Iruirii    ColuKiiiu/   Matter    f Siilpliide   Dijesluff]  ;     Matiu- 

facliirc   cuid  I'lvduclioii   of  a   .      J.   Y.    Johnson, 

Loudon.  From  The  Badische  Auiliu  uud  Soda  Fahrik, 
Lud\vi:;shnfcu,  (iermauv.  I'ng.  I'at,  1(),72S,  Jfay  li:!, 
liHil.  ■ 

,EKFr.  Pat.  .'Ul.l'.lii;  (his  Journal,  lOoi,  I:!.— T.  \.  L. 

h/estuff'  from     I'idton    Seeds ;      Manufacture    nf    . 

0.  ImraT,  London.  From  American  liy-1'roducts  Co., 
New  York,  LL.^.A.     Kng.  Fat.  19,.'';87,  Oct.  1,  1901. 

i-a;  Fr.  I'at.  314, «2U  ;  this  Journal,  1002,  402.— T.  .V.  L. 

Fuiixoii  Patext.s. 

nditjO.   AJoKo-   aud   Dihrcm-,  and  Mono-   and  Dkhloi- ; 

Manufacture  of .     A.  I'ahtjen.     Fr.  I'at.  310,921), 

Di't.  i!l,  1901.     Supplement. 

He  monobrom-  or  monochlnrindigo  obtained  according  to 
le  chief  patent  of  May  18,  1901  (Kng.  Pat.  11,022  of 
HOI;  tijis  Journal,  1901,  120.'i),  can  he  converted  by  the 
ctiou  of  ch.'orine  or  bromine  respectiiely  into  brouioohlor- 
iilig'j,  which  dissolves  in  concentrated  sulphuric  acid  with 
Q  emerald-green  colour.  It  sublimes  with  much  deciun- 
osition,  giving  an  orange-violet  vapour,  and  yields  a  leuco 
erivative  with  suitable  reducing  agents.  According  to  the 
aim,  hromochlorindigo  can  be  obtained  by  the  siniul- 
ineous  or  successive  action  of  chlorine  and  of  bromine  on 
jdigo. — T.  A.  L. 

'henylglycine  \_Phcni/l-i/l!/cocoll],  i/s  llomologncs,  and  Iheir 

•^idta ;  Process  fur  the  Manujarture  of .     [/;irfa/o.] 

Compagnie  I'arisienue  de  Coulcurs  d'Aniline.  Fr.  I'at. 
31.5,940,  Xcv.  II,  1901. 

HE  process  claimed  consists  in  healing  together,  in  solution 
1  water  or  dilute  alcohol,  a  n.dxlure  of  aniline,  or  one  oF 
s  liomiilogues,  with  formaldehyde  and  the  cj'anide  of  an 
Ikali  or  alkaline  earth.  The  reaction  takes  place  according 
)  the  equation:  0,iH-,.XII.,  +  CII.X)  +  MCN  +  H.,0 
^  C,.Hi.NH.CH2.CO().\I  +  XHj,  in  which  M  represents 
monovalent  metal. — A.  C.  \\'. 

'hemjlamino-acetonitrile    [Indiyu    D/estnjfs'],    its    Hmno- 

lofjues  and  Suhslit?itton  Products;   Mauvfai'.nre  of . 

(Die.  Par.  de  Coul.  d'.\iii:ine.  Fr.  P.it.  314,8(j(',  (X-t.  9, 
1901. 

HK  products  mentioned  in  the  title  .are  obtained  by  reacting 
ilk  the  "nitrite"  of  glycollic  acid,  OH .  CII;.(::N,  on 
liline,  its  homologucs  or  suKstitulion  products.  (ftVc  next 
'isinui.)—T.  A.  L. 

henijlam'iuo-acitonitrilc,  its   llomoloijucs  and   Suhstilulinn 

Products;  Manufacture    of  .     Cie.    Par.    de    Coul. 

d'Anihne.  Fr.  Pat.  3l4,8(io,  Oct.  17,  1901.  Supplement. 
UK  patentees  amend  the  chief  patent  (see  preceding 
-stract),  >ubstituting  the  nerd  nitrite  for  nitrite  where  it 
ipears  in  the  title,  claim  and  body  of  the  speciUcation. 

— T.  A.  L. 

'eldlllc  Nitroso    Dericiticcs    of   I'hcnola,    Cresol,    and 

i\iiplilliol ;  I'roccxxfir  the  Preparation  of .  B.  Vidal. 

Fr.  Pat.  31.5,695,  Nov.  7,  1901. 

|iiE  process  is  claimed  for  producing   the  metallic  salts  of 

,  e  uitrosophenols,  cresols,  and  naphthols,   which  consists 

I  grmding  together,  in  the   dry  state,  molecular  proportions 

the  phenol  with  a  crystalline  salt,  such  as   zinc,  copper, 

aluminium  sulphate,  and   then  adding  sodium     nitrite. 

le  mixture  then  gradually  liijuefies,  emits   nitrous   fumes, 

d  finally   solidifies.      The    process    may    be    specially 


applied  to  the  preparation  of  nitroso-o-  or  m-cresol  from 
crude  cresol,  with  subsequent  separation  from  the  p-eresol ; 
in  this  case  tlie  zim:  sulphate  aud  sodium  nitrite  arc 
employed  in  quantities  eijuivalcut  to  the  o-  and  m-  cresol  in 
the  crude  cresol.— A.  C.  W. 

Di/cslulfs  ;  Manufaeluru  of  Suljihide  .     Actiengesell- 

schaft  flir  .Vuilinfabrikatiou.      Fr.  Pat.  ol.5,t;69,  Xov.  «, 
1901. 

A<jcoRUiNG  to  Fr.  I'at.  2SJ,387  (see  Eng.  Pat.  7349  of 
1899;  this  Journal,  1900,  239)  sulphide  dyestuffs  are 
obtained  from  indophenols  by  heating  these  products  with 
sulphur  and  sodium  snlpbiilo  to  high  temiieratures.  The 
paicntees  lind  that  a  reaction  lakes  place  at  the  temp"!"!*"'- 
of  the  boilin"        


_  jptieuol  and  of  1 .2-naphthylamiue  sulphonic  acid, 
is  heated  for  24  hours  on  the  water-bath.  Large  quantities 
of  sulphuretted  hydrogen  are  disengaged,  and  a  dark 
crystalline  precipitate  separates  from  the  clear  liquor. 
After  filtering,  pressing,  washing  with  water,  and  drying, 
the  product  forms  a  dark  powder  with  a  coppery  reflex, 
readily  soluble  in  water  aud  in  concentrated  sulphuric  acid 
to  form  blue  solutions.  It  dyes  unmordanted  cotton  dark 
greenish-blue  shades  from  a  bath  containing  sodium  sul- 
phide aud  salt,  which,  by  a  subsequent  treatment  with 
hydrogen  peroxide,  become  bright  blue.  The  method  is 
also  applicable  to  the  leuco-indopheuols. — T.  A.  L. 

Di/esluffs    [Sniphide    Vi/cstiiffs]  ;     Manufacture   of  . 

Actiengesellschaft  fiir  Anilinfabrikation.   Fr.  Pat.  31,5,669, 
Nov.  11,1901.     Supplement. 

TiiK  process  described  in  the  chief  patent  (,see  preeedinn- 
abstract)  can  be  effected  in  boiling  alcoholic  solution. 

— T.  A.  L. 

Black  Dyestuffs  [Sniphide  Di/estuffn]  containiny  Sulphur  i 

Manufacture  of .     Kallc  and  Co.     h'r.  Pat.  315,4.58, 

Oct.  29,  1901. 

Bl.\ck  substantive  dyestuffs  for  cotton  are  obtained  by 
the  actiou  of  sulphur  and  sodium  sulphide  iu  presence 
of  caustic  alkalis  on  molecular  mixtures  of  derivatives  of 
diphenylamine  obtained  by  reacting  with  dinitro-chloro- 
beuzeue  [Cl^NOj),  =  1:2:4]  on /)-phenylene  diamine  or 
its  sulphonatc  on  the  one  side,  and  /j-aminosalicylie  acid  or 
p-aminophenol  on  the  other.  This  mixture  is  obtained  by 
reacting  with  diazotised  p-nitraniline  on  salicylic  acid  or  ou 
phenol,  reducing  the  azo  compound  and  heating  the  mixture 
in  presence  of  an  alkali  salt  (sodium  acetate)  with  two 
molecular  proportions  of  dinitrochlorobenzene. — T.  A.  L. 

Vi/estnffs  [Sulphide  Di/cstuffs']  ;   Manufacture  of  Brown 

Sulphur .     Kalle  and  Co.     Fr.  Pat.  315,648,  Nov.  5, 

1901. 

RuowN  dyestuffs  for  mordanted  cotton  arc  obtained  by 
fusing,  with  sulphur  and  sodium  sulphide,  amino  cierivatives 
of  »i-toluylene  diamine.  The  dyed  f:ihrie  requires  no 
subsequent  treatment,  and  is  very  fa>t  to  light.  Moreover, 
the  new  products  can  be  diazotised  on  the  tihre,  :iud  de  ■ 
veloped  with  /3-naphthol,  m-tohiylene  diamine  or  resorciiiol. 
It  is  not  necessary  to  start  from  triaminotoluece;  the  same 
result  is  obtained  by  employing  an  azo  compound  of  ;n  toluy- 
lene  diamine,  such,  for  example,  as  benzene-azo-wi-toluy- 
lene  diamine.  For  instance,  30  kilos,  of  this  substance 
are  gradually  added  to  SO  kilos,  of  sodium  sulphide  and 
30  kilos,  of  sulphur  fused  with  a  little  water  at  llo' — 
120°  C.  A  reaction  takes  place,  the  temperature  rising  to 
160'  C.  Aniline  is  given  off,  and  the  temperature  is 
gradually  raised  to  200"^ — 220°  C,  and  maintained  thereat 
until  the  melt  becomes  dry.  The  dyestuffs  are  soluble  in 
water  with  a  brown  colour,  and  dissolve  to  turbid  brown 
solutions  in  concentrated  sulphuric  acid.  They  are  in- 
soluble iu  alcohol.  .Soda  lye  does  not  change  the  aqueous 
solution,  whilst  the  addition  of  acids  produces  a  thick 
brown  precipitate. — T.  A.  L. 
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Blue  Di/eshiff  {Azo  Dyeituffs]  fur  Cotton  from  Acetyl- 
lA-Naphihylene  Diamine  7-Sulphonic  Acid  ;  Manufac- 
ture of  a  -^ — .     Manuf.  Lyon,  de  Mat.  Col.     Fr.  Pat. 
312,388,  Oct.  28,  1901.     Supplement. 
J.N-  place  of  the  acetyl  compound  employed  in  the  chief 
patent  (this  Journal,  1902,  12),  the  patentees  row  dia/otise 
rievc's   acid    i(self,    combine  this   wiih  another  molecular 
proportion  of   Oli've's  aiid,  again  diazolisp,  and   i^omhinc 
with    a   third   molecular    propurtion   ol'   Clrve's   acid,  and 
finally  diazolise  the   resnltinr;   ]iroduct   and  c<ind)ino  it  with 
■J..1  .2'-ainino-na]ilitlioi  sulphonic  acid.     The  dyestuff  gives 
indigo-bliie   shadrs   on    unmordanted    cottou,   the    .shades 
possessing  the  same  fastness  to  light  and  washing  as  those 
from  the  dyestuffin  the  chief  patent. — T.  A.  L. 

Orancic  Lakes  \_Azn  Dycstuffs]  from  a  Sew  Montizo  Dye- 
stuff;  Manufacture  of .     Badische  Anilin  und  Soda 

F.abrik.     Fr."Pat.  315,373,  Xov.  2,  1901. 

When  p-chloro-m-nltrauiline   is   treated  with  fuming    sul- 
phuric acid  at  170"* — 180°  C,  or  with  chlorosulphonic  acid 


Phenol,   Cresol,  or   Naphthol ;  Manufacture  of  Di-  and 

Trinitro   Derivatives    of   .      K.    Vidal.    Fr.    Pat 

315,696,  Nov.  7,  1901. 

A  MIXTURE  of  a  phenol,  cresol  or  a-naphthol  and  sulphuric 
acid  (66'  B.)  is  poured  into  a  solution  of  sodium  nitrate,  the 
whole  being  subsequently  boiled.  Far  example,  a  solution 
of  93  kilos,  of  phenol  in  288  kilos,  of  sulphuric  acid  is 
I'oured  into  1,700  litres  of  water  containin^r  25  j  kilos,  of 
sodium  nitrate.  The  temperature  is  then  gr.-idually  raised 
to  boiling.  an<l  after  eooliug,  the  picric  acid  formed  is 
filtered  off.— T.  A.  L. 

V.-PEEPAEING,  BLEACHING,  DYEING, 

PEINTING   AND    FINISHING    TEXTILES, 

YAENS,  AND  FIBEES. 

[Bleaching']    Steam  Cldorinating  Machine.     .T.  Depierre. 
Hull.  Soc.  Ind.  -Mulhouse,  Oct.  19(11,  510—512. 

An  apparatus  devised  for  the  purpose  of  producing  hypo- 
elilorous  acid  by  the  method  discoveied  by  Lunge  (this 
Journal,  1885,  lO-l),  and  applying  it  in  practice  in  eleariog 
the  whites  iu  printed  cottou  tissues  as  well  as  in  bleaching. 
The  tissues  which,  according  as  they  are  to  be  bleached 
or  cleared,  are  either  scoured  ready  for  the  operation  of 


Steam-cbloki-nating  Machixk. 


at  130' — 15(1  C  ,  it  is  converted  into  a  new  chloro-nitr- 
auiline  sidphonis  acid  having  the  formula — 

1 .2.4.5. CjHo.  CI. NO0.XH2.SO3H. 

The  diazo  compound  of  this  acid  combines  with  ;8-uaphthol 
in  presence  of  sodium  acetate  or  carbonate,  giving  a  red 
dyestuff  with  a  very  sparingly  soluble  sodium  salt.  The 
calcium,  barium, aluminium,  audlead  salts,  or  their  mixtures, 
are  insoluble,  even  in  boilinir  wafer,  and  are  therefore  of 
gre.at  value  for  the  manufacture  of  lakes.  These  lakes  are 
almost  absolutely  insoluble,  have  a  bright  orange  shade,  and 
are  unattaeked  by  acids  or  alkalis;  moreover,  they  are  fast 
to  light,  do  not  sublime,  and  may  be  varnished  after  printing. 
They  are  suitable  for  lithographic  work,  painting,  and  for 
paper-st.iining. — T.  A.  L. 

Anthraqvinone  [Anthracene  Dyestuffs']  ;    Manufacture  of 

New  Derivatives  of .     F.  Bayer  and   Co.     Fr.   Pat. 

315,575,  Not.  2,  1901. 

.SKCOND.iiiY  and  tertiary  alkylaminoanthraquinones  or  ihcir 
derivatives,  such  as  sulphonic  acids,  aro  converted  by  the 
action  of  halogens  or  of  nitric  acid  into  new  halogen  or 
nitro  derivatives.  These  products  condense  with  aromatic 
amines,  the  halogen  or  nitro  group  being  replaced  by  the 
alphylamiuo  group  yielding  valuable  dyestuff.s. — T.  A.  L. 

Dyestuffs   [Acridinc   Dyesluffs']    of  the  Acridine   Series; 

Manufacliire  of  New .     Manuf.  Lyou.  de  Mat.  Col. 

Fr.  Pat.  312,771,  Oct.  22,  1901.     .Supplement. 

Acridine  yellow  or  its  leuco  derivative  is  conden.sed  with 
formaldehyde  and  aniline,  0-  or  /)-toluidiue,  xylidine,  mono- 
and  di-alkyl-anilines  or  alkyl-o-toluidines.  The  products 
dye  mordanted  cotton  or  leather  reddish- vcllow  shades. 
(See  this  Journal,  1902,  112.)— T.  A.  L. 


bleachiug.  or  they  are  printed  and  in  a  condition  ready  for 
clearing ;  they  are  then  passed  first  through  a  mangle  (see 
figure),  containing  a  solution  of  bleaching  powder  (at  from 
^'^■'  B.  iu  the  former  to  |'  B.  in  the  latter  case),  and  then 
through  a  box  into  which  a  solution  of  acetic  acid  (',' — J'B.) 
is  sprayed  upon  either  one  or  both  sides  of  the  doth,  as 
required.  They  are  next  passed  through  one  or  two  sleaiu- 
ing  chambers,  after  which  they  arc  washed  and  dried. 

The  quantity  of  acetic  acid  needed  varies,  accordiDg  I" 
the  concentration  of  the  bleaching  powder  solution  which 
has  been  applied.     In  all  eases  an  excess  must  be  nscd. 

The  apparatus  may  also  be  employed  in  developing 
insoluble  azo  dyesluffs  on  the  fibre.  To  this  end  a  dilute 
solution  of  hydrogen  peroxide  is  sprayed  u]ion  the  tissues 
as  they  leave  the  mangle  in  which  combiuation  with  the 
diazo  salts  is  effected.  The  tissues  arc  then  washed  or 
otherwise  tre.ated. — E.  B. 

Di/einy  ;   Theory  of .     K.  Kuecht.     Ber.,  1902,  35, 

[5],  1022—1024. 
Witt's  well-known  solutijn  theory  of  dyeing  (this  Jouinal. 
1891,  42),  standing  midway  between  the  mechanical  and 
eheraical,theorles,  offers  an  attractive  explanation  of  aucii 
facts  as  the  partial  exhaustion  of  the  dye-bath,  and  ths  cx- 
traclicn  of  Magenta  from  dyed  silk  by  means  of  hot  alcohol, 
which  on  dilution  with  water  .again  gives  up  the  colour  to  the 
silk.  But  Witt  has  not  considered  the  question  of  the  form 
in  which  the  dyestuff  passes  from  the  silk  to  the  alcohol 
The  .author  long  ago  proved  that  in  the  ordinary  dyeir;; 
process  the  whole  of  the  hydrochloric  acid  originally  com- 
bined with  the  Rosaniline  remains  in  the  dye-bath,  and 
advanced  the  theory  that  the  dyeing  of  wool  and  silk  with 
basic  dyestuffs  depends  on  a  chemical  coinbiuation  of  ll» 
colour  base  with  a  constituent  of  the  fibre  (this  Journal. 
1888,  622,  and   1889,  459).     He  n'so  suggested  that  the 
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•olourccl  compound  so  formed  exists  in  the  state  of  solid 
;oliition  in  the  filire  (J.  Soc.  Dyers  aud  t'ol.,  ISS'J,  77). 

It  i>  well  known  tliat  aqueous  solutions  of  laauginie  anil 
iorifiuic  acids  iirepuied  from  wool  and  silk  form  hi^'lily 
•olonred  invcipitates  (lakes)  with  solutions  of  the  ha^ic 
Ivfstnifs.  Those  lakes,  the  author  now  tinds.  are 
-jluble  in  alcohol.  That  similar  lakes  are  formed  in  tlje 
liliro  in  the  dyeing  proeess  is  borne  out  by  the  faet  that 
wheji  silk  dyed  with  .Majjenta  is  exhausted  with  alcohol,  the 
uldilioD  of  water  to  the  eouecntrated  extraet  precipitates  a 
;ike.  I''urther,  il'  silk  or  wool  dyed  with  Night  Blue  is 
j.vtracted  with  alcoliol  in  a  So.xhlet  ami  the  concentrated 
solution  poured  slowly  into  binyta  water,  the  colour  base 
tillered  off  and  the  filtrate  treated  with  carbon  dioxide  and 
igain  filtered,  this  solution  gives  intensely  coloured  pre- 
?ipitates  with  Night  Blue  and  Magenta.  These  precipitates 
ire  soluble  in  alcohol.  An  aqueous  extract  of  wool 
(obtained  by  prolonged  digestion)  also  gives  lakes  with 
basic  colours.  On  the  other  hand  the  author  has  extracted 
I'rom  silk  a  substance  which  precipitates  acid  and  not  basic 
.olours.  "  8oinatose  '"  and  pepsin-digested  albumin  al-io 
haiethe  property  of  precipitatini;  dye.stiiffs  from  aqueous 
■olutions. 

The  above  observations  show  that  Witt's  classical  experi. 
inent  may  be  explained  on  ehemii'al  grounds.  Tlie  partial 
re-absorption  of  colour  by  the  silk  when  the  alcoholic 
■xtract  is  diluted  with  water  may  be  explained  by  the  fact 
!liatthe  Magent;i  lake  is  not  quite  insoluble  in  water.  The 
lulhor  concludes  that  the  simple  solution  theory  of  dyeing 
lias  now  lost  its  eliief  experimental  support. — T.  A.  L. 


hullgti ;     lifdttclitui    of' 
Smiii.     P.    Wilhehu. 
515-515. 


,    ivilli    Dc.rlrin    and    Cuitstic 

Hull.  Soe.  Iiid.  Mulhouse,   J'JOl, 


A  PRINTING  mixture  is  prepared  from  (A)  100  parts  of 
,'round  Indigo  (standard  C),  lOO  parts  of  water,  and  400 
iiarts  of  caustic  soda-lye  at  48'  B.,  which  are  mixe<I  and 
.'ladually  added  to  250  parts  cf  a  solution  of  "  calcined  " 
■tarch  (3.3  per  cent.)  and  150  parts  of  a  solution  of  dextrin 
(40  per  cent.).  .Standard  C.  consists  of  200  parts  of 
irtificial  Indigo,  220  parts  of  water,  IGO  parts  of  white 
L;lyccrin  and  400  parts  of  caustic  soda-lye  at  48°  B.  The 
printing  mixture  is  reduced,  when  re(|uired,  with  a  mixture 
jf  400  parts  of  caustic  soda-lye  at  48'  B.,  100  parts  of 
ivater,  200  parts  of  a  solution  of  dextrin  (40  percent.)  and 
iOO  parts  of  a  solution  of  "  calcined"  starch  (33  per  cent.). 

The  tissues  printed  witli  the  above  mixture  are  steamed 
"or2l  minute!;,  washed,  soaped,  washed  and  dried.  Sieamiog 
s  the  main  dilfieultv  in  the  proeess;  eveiy  trace  of  air  must 
le  removed  from  the  steaming  chamber.  To  effect  this,  a 
arge  qiumtity  of  steam  has  to  be  used. 

The  priming  mixture  keeps  well  provided  it  is  protected 
rom  the  air. 

Commercial  dextrin  can  be  used  in  place  of  calcined 
itarcb,  but  the  printing  mixtures  made  with  it  do  not 
icep  so  well  as  those  containing  the  latter. 

Only  pale  and  medium  shades  of  blue  can  be  obtained  by 
his  method.  For  dark  blues  it  is  necessary  to  print  upon 
;lacose-prepared  tissues. — E.  B. 

Jiidigo  ;  Reduction  of ,  wilh  De.drin  and  Caustic  Soda. 

Report  upon  the  preceding  paper.     H.  Groshciutz.     Bull. 
Snc.  Ind.  Mulhouse,  1901,  516— 51S. 

iuosHKiXTZ  has  not  been  able  to  obtain  satisfactory  results 
ly  the  above  method  (see  preceding  abstract).  He 
ittributes  this  to  the  different  conditions  of  steaming,  since 
he  method  is  suci-'cssfnlly  practised  at  the  printworks 
fhere  Wilhelm  is  engaged. 

-A.S  it  seemed  possible  that  the  reduction  of  the  Indigo 
night  be  due  to  the  glucose  present,  along  with  dextrin, 
n  the  calcined  starches  used,  some  dextrin  was  purified 
torn  this  compound,  by  repeated  precipitation  with  alcohol. 
I'his  was  found  to  reduce  Indigo  in  the  presence  of  caustic 
oihi.  It  would  appear  to  he  probable,  therefore,  that  in 
A  ilhelm's  process,  reduction  is  caused  by  glucose  and 
extrin  jointly. 

The  idea  of  adding  glucose  to  the   colour  mixtures  con-   | 
uinmg  caustic  soda  and  Indigo,  to  effect  the  reduction  of 
he  latter  on  steaming,  is  not  novel.—  K.  B.  I 


Taitniiidigotiiie  and  its  Application.     C.  Kur/.     Kev.  Gen. 

dcs  Mat.  Col.,  1902,  6,  [64],  76—78. 
Till-:  u.se  of  tannin  for  white  and  coloured  resists  in  indigo 
dyeing  suggested  to  the  author  the  investigation  of  the 
action  of  tannin  on  reduced  Indigo.  He  finds  that  Indigo 
white  is  completely  precipitated  by  tannin,  and  gives  the 
tolhiwiug  recipe  for  the  preparation  of  tauniudigotine : — 
Suspend  2.")  grms.  of  powdered  synthetic  Indigo  in  200  c.e. 
of  hot  water,  and  aild  milk  of  limV  from  38  grms.  of  quick- 
lime, and  l.")0  c.c.  of  boiling  water.  Stir  in  gradually 
10  grms.  of  /aiic  dust  in  50  c.e.  of  water  and  make  up  the 
whole  to  1  litre  with  water  at  80  C.  Heat  for  one  hour 
on  the  water-bath  at  80  C,  and  allow  to  stand  for  24  hours. 
Diaw  oU'  the  liquor  and  wash  the  residue  three  or  four 
titues  with  warm  water  (30' C),  avoiding  all  exposure  to 
the  air.  Finally,  run  iu  with  vigorous  agitation,  23  grms. 
of  tannin  dissolved  in  200  c.c.  of  water  at  50"  C.  The 
product  can  then  bo  filtered  off  or  washed  by  decantation, 
and  gives  ab<nit  200  grms.  of  a  white  paste  which  only 
oxidises  very  slowly  when  damp,  but  more  quickly  oil 
drying  the  product.  The  new  compound  can  be  fixeil 
on  cotton  without  any  other  agent,  and  is  oxidised  to 
Indigo  by  a  slun-t  steaming.  For  use  iu  printing,  it  is 
preferably  thickened  with  gum.  The  shade  dei>ends  npoii 
the  quantity  of  paste  employed,  25  per  cent,  givinjr  a  dark 
blue.— T.  A.  I,. 

Turkcii-lied  Vyeinc/ ;   Old  Proce.ix  of .     F.  Driessen. 

Soc.  Ind.  Mulhouse,  Proces-Verbaux,  Manli  12,  1902. 

TiiK  paiier  deals  with  a  research  on  Turkey-Red,  carried 
out  by  the  authm-  in  the  Fast,  and  contains  the  following 
eouclusions  ;  — 

1.  The  preparation  of  the  goods  with  oil  is  accompanied 
by  a  double  oxidation,  vi:.,  both  of  the  fatty  substances  and 
of  the  cotton. 

2.  The  fatty  sub>tauce,  and  in  a  less  degree  the  oxy- 
cellulose  which  is  formed  during  the  oxidation  of  the  oiled 
goods,  constitute  most  powerful  mordants  for  alumiuiuni 
salts,  fixing  even  eomiuon  alum.  This  explains  the  fact 
that  the  Hindoo  process  of  Turkey-rtd  dyeing  is  carried 
out  without  the  assistance  of  basic  salts  of  aluminium. 

3.  Turkey-red  has  been  produced  from  time  immemorial 
in  Asia  apparently  without  the  use  of  salts  of  aluminium. 
This  process  has  hitherto  been  inexplicable,  but  the  author 
has  succeeded  in  proving  the  preseiiCe  of  aluminium  salts 
(tartrate  and  sulphate)  in  the  leaves  and  other  portions  of 
(■ertain  plants  empl.)ye<l. 

I.  The  fatty  substance,  which  is  formed  iu  and  constitutes 
Turkey-red  oil,  has  been  isolated  by  tlie  author  by  a  new 
meihoil.     Its  chemical  nature  has  not  been  determined. 

— F.  X. 

liidanlhrcne    Blue;    Notes    on     Print iny    wilh     .      I'. 

Jeanmaire.    Meeting  Soc.  Ind.  Mulhouse,  March  12,  1902. 

Inuantiirkmc  Blue,  although  fast  to  light  and  washing,  does 
not  resist  chlorine,  and  undergoes  with  it  a  change  analogous 
to  the  greening  of  Aniline  Black. 

The  author  recommends  the  following  treatment  to 
obviate  this  defect : — Print  the  thickened  blue  with  the 
addition  of  reducing  agents,  such  as  ferrous  salts  or  tin-salt. 
Pass  through  soda-lye  of  18—20'  B.  at  70'  or  80'  C, 
adding  a  little  manganese  oxide  to  maintain  the  purity  of 
the  white.  Pass  subsequently  through  an  acid  bath,  rinse 
again  in  caustic  soda  or  soda  solution  of  0-5  or  1  grm. 
per  litre  at  CO^  ('.     Dry  and  steam  for  1 ', — 2  hours. — F.  N. 

Pttran.itra}iiline  Rtul ;   Sodium  Sulphitr  as  a  Resist  nnder 

.     Keport    by    H.    Grosheintz    upon   a   sealed  note 

deposited  by  A.  Tigerstedt.     Bull.  Soc.   Ind.  Mulhouse, 
19J1,  513—515. 

A  REPORT  upon  a  sealed  note,  dated  April  5,  1898,  deposited 
with  the  Mulhouse  Industrial  Society,  and  opened,  at  the 
author's  request,  after  the  publication  of  Itichard's  paper 
on  the  same  subject  (this  Journal,  1901,  711  and  712). 

Tigerstedt  obtains  a  white  resist  with  a  mixture  of 
50  grms.  of  sodium  bisulphite  solution  at  36"  B.,  IS  grms. 
of  caustic  soda  lye  at  38'  B.,  50  c.c.  of  water.  10  grms.  of 
starch,  12  grms.  of  gum  tragacauth,  7  gvms.  of  British  gum, 
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and  3  grms.  of  glycerin;  a  blue  resist  with  0' 5  grm.  of 
reduced  Aliiiiriu  Hhie  or  Dauphin  liUie,  40  grms.  of  the 
lirecciling  mixture,  Oo  grnis.  of  ehina  clav.  and  .')  grms.  of 
ehroniium  •'  Iiisulphile  " ;  and  a  yellow  irsisi  with  I  grin, 
of  Chrome  I'ast  Yellow  1!  (Actieugesell.,  Herlin),  T)  grms. 
of  water,  411  grms.  of  tlie  white  resist  mixture,  .'iO  grms.  of 
china  eliy,  and  5  grms.  of  chromium  "  bisulphite.''  'J'hese 
mixtures  are  printed  upon  ti-^sues  prepared  with  sodium 
/3-naphtholatc,  and  steamed.  After  printing,  the  tissues  are 
again  steamed  for  a  short  time,  and  are  then  passed  tlirough 
the  developing  bath  of  diazotised  p-nitranilinc,  and  are 
washed  auil  soaped.  Kejoud  the  fact  that  the  lliickeuing 
agent  is  Uritish  gum,  the  eouipositiou  of  the  resist  un.\tnre 
which  i3  employed  when  a  white  alone  is  to  be  produced 
uprm  the  red  ground,  and  which  in  this  case  does  not 
require  steaming,  is  not  given. 

The  advantages  of  sodium  sulphite,  as  compared  with 
stannous  salt,  resist  mixtures,  are;  (I )  they  give  a  purer 
white  than  the  latter;  CD  they  cost  considerably  less  than 
these  ;  (3)  they  do  not  attack  the  fibre. 

Tigerstedt  mentions  a  modilieation  of  the  method,  which 
consists  in  ;idding  to  the  white  resist,  albumin  and  b.isic 
dyestuffs,  for  the  purpose  of  obt;vining  colour  resists. 
(Jrosheintz  does  not  consider  these  additions  adequate  for 
the  production  of  fast  work. 

Another  modification  is  to  add  sulphur  dyestuffs  to  the 
white  resist  mixture,  as  has  been  recently  recommended  by 
the  firm  of  Cas.sella  for  the  production  of  resists  under 
Aniline  Black  (see  this  Journal,  1902,  250).— K.  B. 

Piiranllianiline  lied  ;  DUcliarging  with  Aluminium  Powder. 
M.  Alt.     Meeting  .^oc.  Ind.,  Mu'lhouse,  March  14,  1902. 

Kki^ekrino  to  his  process  of  dis'.'harging  Paranitraniline 
Ued  with  aluminium  powder,  patented  by  the  firm,  Kalle 
and  Co.  (this  Journal,  1901,  985),  the  author  claims  that  with 
:iluminium  powder  and  potassium  bisulphite,  nmcli  better 
discharge  effects  on  Paranitraniline  lied  are  obtain;ible 
than  with  zinc  and  sodium  bisulphite.  The  process  is  also 
more  advantageous  than  the  tin-salt  discharge,  since  the 
fibre  is  not  attacked. — 1'".  N. 

English  Patents. 

Yd 7 tin ;  Treittincnl  of  Nilrocdlnlosc,  payliculdrlij  for 
Manufacture  of  Lustrous  .  J.  E.  liousUeld,  Lon- 
don. From  Soe.  Anon.  Prod.  Chim.  de  Droogcuhosch, 
liuys-broeek-lez  Uruxelles,  Belgium.  Eng.  Pat.  5076, 
March  9,  1901, 

('ERT.iiN  difficulties  occur  in  the  preparation  of  nllroccl- 
lulose  for  spinning  into  lustrous  jams.  The  w;ishing  of  the 
nitrocellulose  for  the  elimination  of  all  traces  of  acid  is  a 
long  and  tedious  operation;  further,  even  if  the  iiitrocel- 
hdose  be  free  from  acid,  traces  of  acid  are  always  jitesent  in 
the  ether  employed  i'or  its  solution  ;  lastly,  a  proporiioa  of 
moisture  amounting  to  25 — 3'j  per  cent,  is  liable  to  re:uain  in 
the  citrocelluloso  as  water  of  hydration,  and  if  not  removed 
causes  serious  trouble.  The  inventor  seeks  to  overcome 
these  dilficulties  by  treating  the  washed  and  hydro-extracted 
nitrocellulose  on  trays  in  a  chamber  with  a  current  of  hot 
dry  air  containing  dry  ammonia  vapour,  whereby  the  excess 
of  moisture  is  removed  and  the  nitrocellulose  acquires  a 
slightly  alkaline  reaction. — J.  F.  B. 

Washiny  and  Bleaching  Processes ;    Impls.   in .     F. 

Moll  and  M.  Dickhuth,  Berlin.  Eng.  Pat.  5326,  March  13, 
1901. 
To  avoid  injury  to  workmen,  through  their  inhaling  sodium 
peroxide  in  the  state  of  dust,  and  the  loss  of  oxygen  which 
occurs  in  dissolving  ibis  and  similar  compounds  in  the 
powdered  state,  alkali  peroxides,  either  alone  or  in  ad- 
mixture with  sodium  carbonate,  "  or  the  like,"  are  formed 
into  balls  or  cakes,  which  are  dissolved,  and  then  added  to 
the  bleaching  bath. — E.  B. 

Textile  Fabrics;  Manufacture  of .     .\.  and  11.  Barra- 

clough,  Halifax.     Eng.  Pat.  20,401,  Oct.  12,  1901. 

Ordinary,  undyed  yarns,   e.g.,  of  wool,  are   woven    Avith 
yarns,  either  undyed  or  dyed,  protected  by  a  covering  of 


cotton  or  other  material,  which  can  be  destroyed  by  carbon- 
ising or  a  similar  process.  The  tissue  thus  produced  is 
then  scoured  mid  dyed,  after  which  the  protective  coverin" 
is  destroyed,  lc;iving  a  pattern  in  one  or  more  colours  upon 
the  tissue.— E.  B. 

Fhi;ncii  Patests. 

]\'ashin,j    JIuiiks  ;     Apparatus  for    Mcchiinir.allg    , 

l'.  Eek  and  W.  Becker.  Er.  Pat.  314,712,  Oct.  4,  Ifloi. 
l.v  most  machines  of  this  class,  the  hanks  ;ire  stretched 
between  rollers,  :md  then  caused  to  pass  l>;ickw;irds  and 
forwards  through  the  wash  vessel.  But  unless  the  hanks 
are  very  tightly  stretched  (and  this  retards  the  progress  of 
the  machine),  they  are  liable  to  become  entangled.  The 
necessity  for  considerable  tension  is  removed  in  the  machine 
claimed,  bv  providing  each  hank  with  separate  guide- 
rollers,  iind  separating  ii  from  its  fellows  by  means  of  the 
teeth  of  a  comb. — II.  I,. 

Sizing  Haw  Silk;  Machine  for .     M.  C.  II.  Jacob 

Er.  Pat.  314,810,  Aug.  13,  1901. 
A   <'i.0SEn   apparatus  is   claimed   which   m;iy  be  used  for 
sizing   textiles  in  general,  and  particularly  raw  silk.    The 
machine  can  take  up  any  position  and   may  be  adapted  to 
any  machine  for  weaving,  throwing,  or  winding  silk.— H.L 

Sizings  ;    Apparatus   for  Boiling   Liquids  such   as  

used    in  finishing.     C.    Diederichs.     Fr.    Pat.   315.035' 
Kov.  6,  1901. 

The  apparatus  generally  employed  for  boiling  sizing 
consists  of  a  closed  vessel,  which  is  chiirged  with  the  cold 
aqueous  mixture,  and  then  heated  to  boiling  by  means  of  a 
current  of  steam.  The  steam  is  blown  in  by  a  jiipe  leadiag 
to  the  bottom  of  the  vessel.  The  drawbacks  of  this 
apparatus,  (■;;.,■  (1)  the  difficulty  of  charging;  (2)  thd 
vibr;itiou  produced  on  passing  ste.am  into  the  cold  liquor; 
(3)  insufficient  stirring,  are  obviated  by  the  present 
machine  (see  figure).  'I'he  mixture  of  water  with  the  re- 
quired ingredients  is  prepared  in  a  separate  vessel,  which 
must  coninmnicate  and  be  level  with  a  pipe  attached  to 
the  lap  K.     In  working,  taps  I.,  and  G  are  closed,  ;md  C, 

the  steam  tap,  is 
opened.  The  steam 
thereupon  rushes 
through  the  narrow 
opening  D,  and,  pro- 
ducing ])artial  vacu- 
um in  K,  aspirates 
the  liqimr  from  the 
adjoining  \'e?sel. 

file     liquor     pa.s&es 
through  the  annular 
space  I)  and  the  cone 
E,  and  is  slirred  and 
simultaneously  heat- 
ed   by     the    ingoing 
steam.        When    the 
requisite  (juautity  has 
been  asi)irated,  lap  IC 
is  closed  and  tap  G 
opened.     A  current 
of   liquid   is  thereby 
established,     flowing 
from  the  interior  of 
the    recipient    vessel 
A  and  the  compart- 
ment   H,    which    is 
maintained  until  the 
boiling  is  completed. 
At      this     juncture, 
steam  tap  C  is  closed, 
and  tlio  finished  pro- 
duct    allowed 
to     run      out 
through  tap  L. 
A      second 
form   of  con- 
blruetiou       is 


ipril  311. 1902.] 


JOURNAL  AND  PATENT  LITERATCTRB.— Cl.  VII. 


547 


so  described  and  claimed,  wherein  the  closed  boiling  vessel 
I  replaced  by  au  open   vessel   divided   into  two  compart- 

euts  iu  cue  of  which  the  mixture  of  water  and  other 
I  irredicuts  is  prepared. — II.  L. 

i'eililfs    ill   flanks ;    Machine  fur    Mi-.chaniialhj   Di/ciug 
K.  Dittmar.     l-"r.  I'at".  31  j.CJS,  Nov.  C,  1901. 

|hE  machioo  has  the  fullowingleonstriietion  : — A  metallic 
amework  1!  (sec  ligme)   is  jilaced   iu  the  dyevalA.aud 

ion  its  upper  poitiou  K  and  lower  portion  K'  are  fixed 
^movable  bars  (/,  6,  c,  <l,  e.  /", ;/,  auil  «',  i',  c',  </',  e',/',  g', 
'iSl  carry  tbo  hanks.  The  lower  half  of  the  frame  K  can  be 
oved  up  or  down  by  levers  F  and  F',  and  is  made  to 
idc  alon;;  the  corner  uprights  1.  2,  .'!,  4.  Kaeh  lever 
■nsists  of  a  threaded  rod  G,  which  is  joined  on  to  the 
[werpait  of  the  frauiewcrli  by  twn  short  pieces,  5  aud  6, 
id  screws  into  a  threaded  : heath  II.     The  sheath  is  fixed 

the  upper  framework  E  by  two  short  rods  7  and  S.     15y 

rewing  up  or  unscrew  ing  G,  the  distance  between  E  and 
•  can  be  incre^ised  or  diminished,  thereby  enabling  hanks 

any  length  to  be  dyed. 

An  OS -illating  movement  can  be  imparted  to  the  whole 
ame  bv  the   sha'ting  i.    This  is  fixed  to  the  crank  J, 


salt  having  an  alkaline  reaction,  are  dissolved  in  400  parts 
of  water.  15  parts  of  hcxamethyleue-tetramiue  are  then 
added,  together  with  any  desired  colouring  matter,  and  the 
solution  is  dried  iu  the  form  of  thin  films.  When  drv,  the 
films  are  heated  under  steam  pressure  to  ISO'  C.  for  half 
an  hour.  Instead  of  heating  by  steam,  the  tilms  may  be 
rapidly  run  through  a  hot  .'i  per  cent,  solution  of  an  acid, 
preferably  boric  aeid,  heated  to  ISO^  The  product  is 
intended  for  use  iis  a  substitute  for  egg-  or  blood-albumin 


iu  the  arts. — W.  P.  S. 


YII.-ACIDS.  ALKALIS,  AND  SALTS. 

Amminia  ;    Sohibility   of  ,   /„    Saline    Solutions,   aS 

Measured    by    the    Method    of    Farlial    Pressure.     K. 
Abegg  and   H.  Kiesenfeld.     Zeits.   phjsik.  Chem.,  1902, 
40,  f'-l ;  through  C'licm  -Zeit.,  19U2,  26,  Hep.  89. 
The  jiartial  pressure  of  ammonia  in  pure  water,  as  well  as 
in  salt  solutions,  between  the  coneeutrations  of  O-o  andl, 
follows    Henry's    law   verv  closely.     The  alteration  of  the' 
jiressure  of  the  ammonia  depends,  with  most  s.ilts,  almost 
entirely  upon  the  concentration  of  the  salt.     No  simple  Ian- 
can    be    recognised.      Salts     (in     equivalent 
quantities)  may  be  divided  into   two  groups, 
according  to  the  intluenee  they  exert  on  tbie 
pressure  of   the  ammonia,   viz.,  those    (con- 
sisting only  of  salts  with  monovalent   ions) 
which    exert  a  weaker  and  those  which  exert 
a  stronger  influence,  the  latter  group  contain- 
ing sails  with  polyvalent  ions,  aud  also  those 
wiih    hydroxyl,    Huorine,   boron,    acetic    and 
formic  acid,   chlorate,    biomate,   and   iodate 
ions. — \y.  G.  M, 
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lathed  to  the  axle  k  of  the  driving  belt  9  and  10,  and  at 

extremity  has  a  hook  L.     The  hook  L  elutehen  a  rod  M, 

lich  is  fixed  to  the  centre  of  B  by  the  j^upports  1 1  and  12. 
jiurrods,  13,  with  a  spindle,  14,  attached  to  their  upper 
|lremily,  are  fastened  to  the  sides  of  the  vat  A.  A  lever, 
),  fixed  to  frame  B,  by  the  support   IG,  pivots   on    the 

.adles  It  of  rod  13. 
|Oo  setting  the  sbaflin;  ia  motion,  a  gentle  oscillation  of 

-■frame  is  caused,  which  compels  the  hanks  to  be  constantly 
,ifting  their  position  on  the  burs  to  which  they  are  fixed. 
.I'erfectly    level    dyeing   is   said   to    be   ob'.aiaed.      For 

aveoieuce  of  charging  and  emptying,  a  pulley  and  rop.j  o 
provided  with  a  small  wliesl  X,  whereby  the  framework 

a  be  raised  from  the  vat  A.— II.  L. 

/ei«^  Process  for  Sulphide  D./cslulf's  .     Weiler-ter- 

Meer."  Fr.  Pat.  31.".,7'i3,  Xov.  S,  1901. 
riSG  probably  to  air  oxidation  and  to  drying,  the  selvages 
a  piece  dyed  wiih  a  sulphide  dyestuff  on  a  jigger  are  not 
fiperly  dyed.  In  order  to  overcome  this  ditliculty,  the 
.  eutees  arrange  to  spray'the  salvages  of  the  piece  with  a 
d  liquid,  such  as  water,  and  to  use  the  dye-bath  at  as  low 
emperature  as  pos.-ihie.  An  increased  amount  of  alkali 
1  the  addition  of  Turkev-red  oil  is  also  advantageous. 

— T.  A.  L. 
United  States  Patent. 

sein  ;  Process  for    I'roducinj  Insoluble  .     H.   V. 

Ounhan;,  Xew  York,  U.S.A.    U.S.  Pat.  C9.i,198,  March  11, 
902. 

COKDIXG  to  the  process  claimed,  85  parts  of  ordinary 
I  amercijl  casein  and   15  parts  of  borax  or  other  metallic 


Sodium  Nitrate ;  Decomposition  of  ,  by 

Sulphuric  Acid.  HI.  C.  \V.  Volney.  j. 
Amcr.  Chem.  .^oc.,  1902,24  [3],222— 2:dG. 
I.N  a  former  communication  (this  Journal, 
1901,  890)  the  author  concluded  that  there 
were  two  distinct  phases  in  the  action  of  sul- 
phuric acid  upon  sodium  nitrate,  occurring  at 
different  temperatures,  viz. :  — 

(1)   SXaXOj  -r  2H„S{J,  = 
XaNO.  +  XaU..,  (SO^).,  +  HXO^ 
(2)  NaIl3(.S0,),  -I-  XaXO.,  =  2XaH.S()^  +  HNO^. 
In  the  present   paper   he   gives   an   account  of  further 
esperinients  on   this   subject,  from  the  results  of  which  he 
has  arriveil  at  the  following coccluiions  : 

(1)  At  temperatures  b;low  20' C.  neither  concentrated 
sulphuric  aeid  nor  the  polysulphate  have  any  notable  action 
upon  sojium  nitrate,  only  traces  of  free  nitric  acid  beino- 
perceptible  after  three  or  four  days'  contact.  " 

(2)  At  higher  temperatures  (below  lOU"  C.)  complete 
decomposition  occurs,  « ith  the  formation  of  free  nitric  acid 
and  XaH3(S0j).,,  as  in  the  first  equation  above. 

(3)  The  second  phase  of  the  reaction  takes  place  at 
temperatures  .above  165'  C. 

(4)  The  nitric  acid  liberated  by  the  action  of  the  trisul- 
phate  upon  the  sodium  nitrate  is  partially  decomposed  into 
the  yellow-  or  red-coloured  acid,  its  vapours  distiilini'  over 
showing  a  temperature  of  120—123'  C.  This  acid  was 
formerly  regarded  as  the  second  hvdrate  of  nitric  aeiri 
(H,0),.N,A— f.  A.  M.  " 

Sodium  Orthophosphttc ;  An  Acid  Mono .     H.  Girau. 

Comptes  Rend.,  134,  [12],  711— 713. 
The  crystals  which  form  on  sticks  of  metaphosphoric  acid 
kept  for  some  time  in  imperfectly  closed  bottles  were  sup- 
posed by  Zettnow  to  be  pyrophosphoric  acid,  though  when 
dissolved  in  water  they  give  the  reactions  of  orthophos- 
phates.  The  author  finds  that  they  contain  sodium,  and 
analytical  results  indicate  the  formula  X'aH^PoOg.  This 
formula  suggests  a  mixture  of  U^POi  and  XaH.-POj ;  but 
determinations  of  the  heats  of  solutions  of  the  "three  sub- 
stances show  that  this  is  not  the  case,  and  that  the  substance 
is  a  monosodium  diorthophosphate,  XaHjPjOg,  belonoing 
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to  the  same  series  as  Joulie's  salt,  NaaHjPoGs  (this  Jounial,   | 
1902,  494).     Zettuow's  error  arises  from  his  not  havincr   i 
(leterniiued  (though  he  noticed  tlie  incsenec  of)  the  sodium 
ill  llie  crystals,  so  that  he  weighed  aud  calculated  Na^O  and   ' 
I'.Oj  as  VX)^. 

The  substauce  is  formed  by  diroit  hydration  from  the 
luistiue  of  Nul'(.>a  and  III'O/ eontainfd  in  the  nutaphos- 
jilioric  acid.  Tlie  author  finds  that  samples  of  this  substauce 
contain  only  from  75  to  SO  jier  cent.  oE  I'/'s,  and  from  14 
to  19  per  cent,  of  Xa^O.— J.  T.  U. 

Sesquisodiuin  Phospluile.  J.  B.  Scnderens.  Comptes 
Kend.,134,  [12],  713—714. 
I'lii;  salt  described  by  .loulie  (this  Journal,  190;.',  494) 
was  first  prepared  and  descrilied  in  1882  by  Filhol  and 
Senderens,  aud  has  since  been  described  in  many  text 
books.  .loulie  prepared  the  anhydrous  salt,  but  it  can 
also  be  obtained  -svitU  3  and  with  15  mois.  of  water  of 
crystallisation.  It  forms  one  of  a  series  of  sesquibasic 
jihosphates,  corresponding  to  which  there  is  a  series  of 
arsenates. — J.  T.  1). 

I'^NCLisn  Patents. 

Nitric  Acid  and  Nitrogen   Oxides;   Manufacture  of . 

W.  Ostwald,   Le'pzig,  Germany.     En<;.  I'at.  698,  .Ian.  9, 

1902. 
TuK  conditions  undi-r  which,  according  to  the  patentee,  the 
known  process  lor  obtaining  nitric  acid  by  passing  a  mixture 
of  ammonia  and  air  over  red-hot  platinum  black  can  be 
practically  worked,  arc  prescribed.  When  platinum  black 
or  sponge  alone  is  used,  there  is  considerable  loss  due  to  the 
formation  of  free  nitrogen,  which  is  to  a  great  extent  obvi.ated 
H  hen  compact  platinum,  or  platinum  partly  covered  with  the 
spongy  metal,  is  employed.  The  catalyser  mav  be  varionsly 
constructed  ;  as,  for  instance,  of  strips  of  platinum  foil  laid 
side  bv  side,  and  undulated,  or  alternately  flat  and  crumpled, 
to  fon'n  pipe-shaped  passages  for  the  ga-^es  ;  or  wire-netting 
or  perforated  plates  may  be  used.  The  mixture  of  ammonia 
and  air  may  be  prepared  by  treating  gas-liquor,  or  other 
ammonia-containing  fluid,  with,  if  necessary,  addition  of 
chalk  or  the  like,  on  the  counter-current  principle  ;  bringing 
the  fresh  air  into  contact  with  a  practicallv  exhausted  solu- 
tion, and  the  ammoniaeal  air  in  contact  with  a  fresh  solu- 
tion, the  heat  of  reaction  in  the  catalyser  being  in  some 
cases  utilised  in  heating  the  ammonia  water.  Other  metals, 
such  as  iridium,  rhodium,  or  palladium,  suit.ibly  heated  in 
contact  with  the  ammonia  mixture,  may  replace  the 
platinum. — E.  S. 

Carbonic  Acid  Gas  r/ircti  off  in  tlie  Matwfacliire  vf  certain 
Acids  and  Acid  Salts;  Recovcnj.  Collection,  and  Utili- 
sation of  Waste .     O.  V.  Berry  and  J.  15.  Lawes  and 

t'ompaiiy.  Ltd.,  both  of  London.  Eng.  Pat.  24,08-1,  i 
Dec.  4,  1901. 
TnK  raanufactiirc  of  tartaric,  citric,  and  like  acids,  and 
cream  of  tartar,  is  under  this  invention  conducted  in  air- 
tight vessels,  having  water-Uited  wooden  covers,  with  (he 
needful  hydraulicallv-Iuted  pipes  for  exit  of  gases,  admission 
of  steam,"&c.  TheCO;  liber.ated  in  the  processes  is  whh- 
dvawn  by  an  exhauster  aud  passed  through  a  coke-packed 
water-tower  into  a  gasholder,  whence  the  gas  is  taken  by  a 
compressor  through  a  series  of  purifiers  for  treatment  with 
a  weak  solution  of  sodium  bicarbonate  and  potassium  per- 
manganate, and  then  through  driers,  containing  calcium 
chloride,  into  the  secoud  and  third  stage  compressors,  and 
thror.';li  cooled  condi.nsing  coils,  in  which  it  is  liquefied,  and 
is  aftcrwaids  stored. — K.  iS. 

Contact   Bodies;     Manufacture    and  Production   of , 

for  use  in  Catalysis  ;  especially   intended  for  use    in    the 

Catalytic   Process  for   the    Manufacture  of  Suljihuric 

Acid.     J.   Y.    .lohuson,   London.     I'Vom    the    Badische 

Anilin   uud   Soda     I'Vorik,  of    Ludwipshafen-on-l!hine, 

Germany.     Eng.  Pat.  10,729,  May  23,  1901. 

Chkome   oxide,  copper  oxide,  iron  oxide,  or  a   mixture  of 

any  two  or  all  of  these,  "  superficialiy  covered  with  a  layer 

of  platinum,"  is  used  as  the  contact   body  in  the  catalytic 


process  for  the  manufacture  of  sjlphuric  add.  For 
example,  145  parts  of  arsenic  free  burnt  pyrites,  reduced  to 
the  size  of  peas,  arc  impregnated  with  about  ;!0  parts,  bv 
weight,  of  a  solution  of  platinum  chloride  conlainiDg  about 
17  grms.  of  platinum  to  the  litre,  and  the  uuiss  is  dried  at 
about  70  C,  when  the  product  is  fit  for  use.  Kcference  is 
made  to  Kng.  I'ats.  15,948,  15,949,'  and  15,950,  1898  (this 
.louriuil,  1899,  831).— E.  S. 

(Chromium     Compounds     and     Alkalis;     Mauu/ucturr    ur 

I'niduclion    of ISimultaneons    and    Combined 

Klectrolysis.]  G.  W.  .lohuscm,  Loudon.  From  The 
Chemische  Fabrik  Griesheim-Elektron,  Frankfort  ou-the- 
Main,  Germany.     Eng.  Pat.  12,250,  June  15,  1901. 

SoLrrio.xs  of  the  salts  of  the  alkalis  are  electrolysed  hv 
employing  an  anode  of  chromium  or  of  its  alloys,  anii 
preventing  the  intermingling  of  the  anode  and  cathode 
electrolytes  by  a  diaphragm  or  other  means.  A  sufficient 
quantity  of  a  hydroxide  or  carbonate  is  added  to  the  anoil.- 
to  ueutraUse  the  acid  or  to  precipitate  the  metal  alloyed 
to  the  chromium.  The  chromic  acid  is  separated  from  the 
ferric  sulphate  by  fractional  crystallisation.  .'\  modificatioii 
of  the  process  consists  in  dissolving  the  eliromiuin  or  ferrn. 
chromium  instead  of  using  it  directly  as  anode,  aud  then 
electrolysing  it,  using  an  insoluble  anode,  such  as  lead. 
The  cathode  ami  anode  compartments  are  separated  bv 
two  iliaphragms,  and  a  hydroxide  or  a  carbonate  is  addeil 
to  the  electrolyte  contained  in  the  eompartmeut  between 
the  latter.— O.  H.  R. 

Brine  Kcapnrators.     ().  Saihse  and  L.  KaiifmanD,  bothof 

Aachen,  Germany.  Eng.  Pat.  818,  Jan.  11,  1902. 
TiiK  object  of  the  invention  is  to  prevent  clogging  by  salt 
deposits,  of  the  tubes  in  continuously  operating,  upright-lube 
brine  evaporators.  The  upper  tube-ends,  instead  of  pro- 
jecting above  the  tube-plate,  are  made  flush  therewith,  ami 
an  agitating  device  is  arranged  to  keep  the  tube  orificts 
clear.  The  vertical  tubes  being  set  in  euneentric  circlts,  an 
arm  extending  over  the  diameter  of  the  plate,  carrying 
chains,  to  each  of  which  a  ball  is  attached,  is  caused  to 
rotate,  whereby  the  orifice  of  each  lube  is  struck  in  turn, 
aud  so  freed  from  salt.  It  is  stated  that  the  salt  only  tend* 
to  accumulate  at  the  orifices  of  the  tubes,  so  that  when  this 
device  is  used,  other  cleansing  is  unnecessaiy  for  mnntlis 
together. — E.  S. 

liroai  Salt ;  Mechanical  Appliance  for  Use  in  the  Manu- 
facture   of ,    by    the    Application    of    Steam,    It. 

Hodgson, "Stafford,  and  W.  T.  Ilolt,  Erdiugloa.  Eug. 
Pat.  CJ.'iO,  March  29,  1901. 

Bui.NK  eonsvantly  flowing  into  a  tank,  is  eonlinuously 
forced  thence  into  a  copper  coil  contained  within  a  steiuii 
cylinder  attached  externally  to  a  long,  wooden  evaporatiug 
pan,  provided  with  a  mid-feather.  The  brine  flows  Ihrougli 
a  connecting  pipe,  at  a  temperature  of  about  l.sfi'  F.,  from 
the  coil  into  one  cud  of  the  tank,  and,  flowing  to  tlicfurlhii 
end,  returns  on  the  other  side;  when  the  brine  rise.i  to  ii 
certain  height,  it  is  automatically  discharged  through  ai 
inclined  pipe  into  the  supply  tank,  the  circulation  beiiij; 
thus  continuous.  The  steam  cylinder  with  euclo.sed  coil 
described,  is  duplicated,  one  being  in  use  while  the  coil  ii 
the  other  is  being  flushed  with  water  to  remavc  incrusted 
salt,  the  needful  connections  being  .ilternately  made.  Tin 
"  broad "  salt  deposits  in  the  wooden  pan,  in  which  '.la 
current  of  heated  brine  is  constantly  floiving. — E.  ."<. 

IronCKlorllc ;  Treating ,•  and  Obtaining  Iron  OjriJi 

and    Calcium     and    Magnesium    Chlorides.     J.   Har 

greaves,  Karu\vorlh-in-\Vidnes.    Eng.  Pat.  7932,  April  18 

1901. 

LiJiK  is   added  to  solution  of  iron  chloride  in  such  pro 

j    portion    as    not    to    eff'ect    complete    precipitation.    Tin 

precipitated  oxide  is  separated,  and  is  dried  and  oxidised  ii 

a    current    of    heated    air,  to    produce   ferric   hjdroxide 

suitable   for  u-e   as  a  pigment.     The  solution  of  calciua 

chloride,  resulting  from   the   precipitation,  may  be  at  onoi 

evaporated;  or,   if  a   white  C':iCl,  be  required,  the   iron 

miingancse,  &c.  present,  are  completely  precipitated  by  : 
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irtber  portion  of  lime,  before  coiicentration.  Magnesia 
ay  replace  lime  iu  the  process  when  it  is  desired  to  obtain 
!agncsium  chloride  as  the  by-product. — E.  S. 

lumiiia  ;  Manufacture  of  [Eleclrical] .     C.  M.  Hall, 

Niagara  Falls,  U.S.A.  Eng.  I'at.  22GO,  Jan.  28,  1903. 
ir.MTE,  or  other  impure  alumina,  inclusive  of  silicate,  is 
i:i;eil  with  suHicicut  carbon  to  reduce  the  iron  oxide,  silica, 
r  I  titanic  aeid  present ;  and,  if  iron  be  deficient  in  the 
ineral,  with  -ufficient  iron  to  alloy  with  the  silieon  and 
;aniuni,  and  the  mixture  is  heated  iu  an  electrical  furnace 
■low  the  point  of  fusion.     This  treiitmcnt  causes  reduction 

the  iron  oxide,  and,  to  a  greater  or  less  extent,  of  the 
lic.v  and  titanic  acid.  The  mass,  when  cold,  is  broken 
),  and  .igaiu  heated,  hut  uow  until  it  fuses,  wheu  the 
(iuction  of  the  impurities  is  completed,  and  the  fused 
loys  are  readily  separated  fvoiu  the  purified  alumina. 

These  two  processes  are  bsst  conducted  simultaneously, 
he  furnace  consists  of  a  thick,  round  carbon  block  or  base 
ormiag  one  of  the  electrodes),  on  which  rest  two  con- 
;Dtiic  perfor.ated  sheet  iron-shells,  the  space  between  which 

filled  with  the  raw  material  mixed  with  carbon,  &c.,  the 
tier  core  or  space,  iu  which  a  series  of  carbon  rods 
ormiiig  the  other  electrode)  hang,  being  reserved  for  the 
vviously  fritted  mass,  which,  after  the  arc  is  est.rblished, 
added  by  degrees,  until  the  core  is  charged.  Wheu  the 
aterial  iu  the  inner  zoue  is  fused,  the  furnace   is  allowed 

ooni  for  several  days,  or  even  for  weeks,  the  beat  being 
mtinuously  transmitted  to  the  raw  material  iu  the  outer 
me,  which  becomes  fitted  to  occupy  the  core  in  the  next 
jeration  ;  the  heat  given  out  by  the  fused  mass  on  cooling 
lis  doing  useful  work.  .\s  an  example,  it  is  stated  that 
le  process  has  been  successfully  carried  out  with  "  a 
irrent  of  about  500  horse-power  at  approximately  .50  volts 
id  7,200  amperes,  the  charge  being  placed  upon  a  carbon 
;ih  7  ft.  in  diameter  and  14  ins.  thick,  and  a  group  of  five 
ispended  carbons  being  employed."  See  Eng.  I'at.  14,.372, 
100  (this  Journal.  1901,  808). — E.  .•^. 

Vni.-aLASS.  POTTERY,  ENAMELS. 

r.7a.«/<.r   iVani-(;,i,/i/,-  TiiIhs  (for  Iloilns).     V.  Krull. 

Zeits.  angew.  t'hem.,  1902,  [13],  309—313. 
IK  glass  tubes  of  water  gauges  must  be  capable  of  wilh- 
inding  not  only  high  jiressures,  aggravated  as  these  are 
the  straius  set  up  by  the  high  temperature,  and  by  the 
e.il,  accidental  cooling  of  the  glass  by  snow,  cold  air,"  &c., 
It  must  also  resist  the  corrosive  action  of  the  hot  water 
111  steam,  and  of  traces  of  alkali  wiiieh  may  get  into  the 
ed-n-ater  from  the  water-softening  process.  The  author 
is  compared,  in  these  various  respects,  gauges  made  of  six 
fferent  kinds  of  glass,  viz.: — (1)  Jena  composite  glass, 
ade  of  a  tube  of  soft  glass  ("  Einsehmelzrobrenglas  ") 
iving  a  thin,  inner  layer  of  a  glass  of  low  expansibility ; 
)  .lena  soft  glass,  without  the  inner  layer  just  referred  to  ; 
)  .Jena  combustion  tubing;  (4)  Jena  "  Diirax  '  glass,  a 
iw  borosilicate  glass,  made  specially  for  water  gauges  ; 
)  French  glass ;  and  (6)  Scottish  glass.  The  French 
bes  were  found  to  be  inferior  to  the  Scottish  tubes  in 
cry  physical  respect  and  in  their  resistance  to  corrosion. 
It  both  were  very  much  inferior  in  every  res[iect  to  the  .Teua 
asses.  Of  the  latter,  the  "  Durax  "  jiroved  to  be  the  be.~t ;  it 
thstood  higher  pressures  than  the  others  and  had  much  less 
adency  to  fracture  when  submitted  to  such  sudden  cooling 
fluences  as  occur  accidentally  in  practice.  It  was  also 
tacked  less  by  hot  water  and  steam  ;  but  when  the  boiler 
iter  contained  a  small  percentage  (0-1)  of  sodium 
drate,  such  as  might  be  duo  to  very  carelessly  conducted 
iter-softeniug  operations,  it  was  more  markedly  attacked 
an  any  of  the  other  glasses.  When  the  water  contained 
•"i  per  cent,  of  sodium  carbonate,  the  "  Durax  "  glass  was 
acked  less  than  the  French  or  Scottish  glasses,  but  more 
m  the  other  Jena  glasses.  Such  severe  conditions, 
wever,  are  not  likely  to  oocur  in  practice,  and  a  series  of 
plonged  tests,  on  a  practical  scale,  with  six  different 
ilers,  five  of  them  using  softened  water,  proved  con- 
isively^  the  superiority  of  the  resistant  power  of  (he 
>arax "  glass  as  determined  bv  observing  the  loss  in 
ight  of  the  tubes.— II.  13. 
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Earlhenware ;  Kilns  for   Drying  

Oldbury,   and    A.    Barnes,    Walsall. 
March  IG,  1901. 

Beneath  the  floor  of  the  kiln  are  flues  for  steam  and  hot 
air,  connccteil  with  the  chimney.  A  series  of  shelves  are 
arranged  between  vertical  columns  in  the  kiln,  and  are 
maintained  in  any  desired  position  by  bolts  which  fit 
recesses  in  the  columns;  the  bolts  are  operated  bv  a  lever 
arrangement  described.  The  shelves  can  be  raised  by  an 
overhead  traveller. — W.  C.  H. 


Earthenware  Arlich'S  ;  Method  and  Apparatiixfor  JJnjiwj 

j       .    A.  J.  Boult,  Eondon.     From  V.  C.  K.  Weber  and 

-V.  1>.  Kausehenbach,  both   of  Meisscn-on-the-Elbe,  (ier- 
mauy.     Eng.  Pat.  1429,  Jan.  18,  1902. 

The  method  consists  in  heating  the  articles  iu  a  closed 
chamber  with  porous  walls,  so  that  air  cannot  enter  from 
the  outside,  whilst  the  articles  are  gradually  deprived  of 
moisture  in  an  atmosphere  of  the  vapours  given  otf  by  the 
articles,  the  excess  vapours  escaping  through  the  porous 
walls  of  the  chamber.  In  the  plant  described,  the  drying 
chamber  is  heated  by  steam  pipes,  and  is  surrounded  by 
oilier  chambers  with  porous  walls,  the  whole  series  beinir 
surrounded  by  a  chamber  with  solid  walls,  and  provided 
with  some  means  of  exhausting  the  air,  whereby  a  difference 
of  pressure  is  brought  about  between  the  inside'  and  outside 
of  the  closed  dryiug  chamber. — W.  C.  H. 

IX.-BUILDING  MATERIALS,  CLAYS. 
MORTARS  AND  CEMENTS. 

Gi/pxum ;     Sniulnlttii    of  ,    m    Aqueous    Solutions    of 

(.'ertaiu    Elcrlro/i/tcs.     F.    K.   Cameron  and   A.    Seidell. 
J.  Physical  Chem.,  5    643 — 6.55.     Chem.  (  entr.,  1902,  1 
[10],  558. 

Ix  addition  to  the  experiments  on  the  solubility  of  gypsum 
iu  solutions  of  sodium  chloride  (^ihis  Journal,  1902,  257), 
the  authors  have  examined  the  solubility  in  solutions  of 
niagnesiuiu  and  calcium  chlorides  and  sodium  sulnhate.  and 
also  in  sodium  chloride  solution  in  presence  of  solid  calcium 
carbonate.  The  results  given  relate  to  temperatures 
between  23"  and  20    C. 

In  solutions  of  magnesium  chloride,  the  solubilitv  of 
gypsum  is  considerably  greater  th  in  in  water,  a  maximum 
effect  being  attained  with  an  addition  of  105  grins,  of 
magnesium  chloride  per  litre.  The  maximum  effects 
observed  with  sodium  chloride  and  magnesium  chlorides  are 
produced  with  qu.antities  of  the  salts  containing  about  the 
same  amount  of  chlorine,  but  the  amount  of  gypsum 
dissolved  is  not  the  same  in.  the  two  cases  ;  with  mao-nesium 
chloride,  8-8  grins,  of  gypsum  per  litre  are  dissolved. 

Iu  solutions  of  calcium  chloride,  gypsum  is  much  less 
soluble  than  in  water;  up  to  a  content  of  2  per  cent,  of 
calcium  chloride  the  decrease  in  solubility  is  much  greater 
than  at  liigher  concentrations. 

In  very  dilute  solutions  of  sodium  sulphate,  the 
solubility  of  gypsum  is  less  than  in  water,  but  it  increases 
as  the  concentration  of  the  sodium  sulphate  beconaes 
greater,  and  finally  exceeds  the  solubility  in  pure  water. 

The  solubility  curve  of  gypsum  in  sodium  chloride 
solutions  ill  presence  of  solid  calcium  carbonate  is  lower 
than  but  somewhat  resembles  that  for  pure  sodium  chloride 
solutions.  The  highest  solubility  observed  was  6-35  gnus, 
per  litre  iu  a  soluiion  containing  80—90  grms.  of  sodium 
chloride.  The  differences  between  the  two  curves  are 
considerably  greater  with  concentrated  solutions. — .\.  S. 

English  Patents. 

Slonc ;  Production   of  Imitations  of  .     G.   Weber, 

Xiirnherg,  Germany.     Eng.  Pat.  8,536,  April  25,  1901. 
The   plastic   material  (magnesia-cement,   &c.,),   while  still 
fluid,  is  poured  into   metal  moulds,  the  wnrkim'  surfaces  of 
which  are  coated  with  a  smooth  hard  lac  or  en:imel,  capable 
of  resisting  high  temperatures  and  chemical  action.      To 
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prevent  distortion  of  the  finished  article,  hard  material, 
such  as  wood  or  cement,  maj  Tie  forced  into  the  hot  mass, 
while  still  soft.— W.  C.  II. 

Kiln  [Ihirhs,  ^ c]  ;  Iiiijirofcd  Bollomfqi-  Holf'mann  . 

\V.   Ingham,' lianogatc,  and  1!.   Langton,  Leeds.     Eng. 

I'at.  728,  Jan.  10,  1802. 
Tm;  claims  are  for  the  improved  double  bottom,  and  its  use 
ill  any  IloUmann  Kiln.  The  double  bottom  consists  of  a 
firebrick  floor,  [lerrorateJ  with  chriiiifr  or  race  holes,  which 
cominuuicate  with  coiiceiitratiou  passages  beneath  the  floor, 
these  passages  communicating  by  cross  flues  with  the  main 
tije.— W.  C.  II. 

7ii/m«;  Lime,  ('eiiiciil,  iiiiil  Like  .     I.  Is^erlis,  KicfT, 

Kussia.     Kng.  I'at.  CG23,  March  20.  I'.IOI. 

Sfi-  U.S.  Pat.  091,1 15,  1902  ;  this  .lournil,  1902,  480. 

— \V.  C.  H. 

Cements,  Bricks,  Arlijicial  Stone,  tVc  G.  !•'.  Kerry  iiud 
,r.  15.  Lawes  ami  Co.,  London.  Kng.  I'at.  24,683,  Dec.  4, 
1901. 
Thk  calcium  sulphate,  obtained  by  precipitation  as  a 
waste  pi'oduct  in  the  manufacture  of  citric  acid,  &c.,  is 
dried,  and  calcined  to  form  anhydrous  gypsum.  The  claims 
also  include  ihe  combination  of  this  with  other  suhstancts 
for  rtitt'ercnt  purposes.  For  "Keen's''  cement,  it  is 
sprinUIcd  v,\th  a  C — 10  per  cent,  solution  of  alum  or 
borax,  and  for  hydraulic  cement  it  is  mixed  with  cement- 
clinker  or  the  lilie,  rccalcined  in  closed  ovens,  and  ground. 
Jh-icli'i,  tiles,  is;c.  are  made  by  moulding  a  mixture  of  the 
calcium  sulphate  vith  sand  and  water.  It  may  also  be 
mixed  with  piich  or  resin,  rendered  plastic  by  heat,  or  by 
the  addition  of  a  volatile  vehicle. — W.  t'.  H. 

Cement;     Apparatus  for    Manufacture   of .     G.    \V. 

Ihitchard,  A.  A.  Butehard,  J.  A.  Ihitchard,  and  IL 
Gibson,  Executors  of  the  late  G.  Hutcliard,  Gravesend. 
Eng.  Pat.  G800,  April  1,  1901. 
This  apparatus  is  for  keeping  slurry  thoroughly  mixed,  for 
use  ill  rotary  Kilus.  The  slurry  is  mixed  in  an  annular 
tank  by  an  apparatus  consisting  of  a  number  of  horizoiatal 
arms,  mounted  on  a  central  pivot,  and  carrying  veitieal 
stirrers,  connected  by  bevel  gearing  with  a  central  bevel 
wheel,  loose  on  the  central  pivot.  Fixed  to  this  central 
wheel  is  a  second  wheel  gearing  with  a  pinion,  which  is 
-  driven  by  suitable  means.  Thus  the  arms  are  made  to 
revolve,  and  the  stirrers  revolve  relatively  to  the  arms.  To 
diminish  the  flow  of  the  slurry  and  also  to  dry  it,  the  upper 
part  of  the  rotary  kiln  has  a  tubular  lining,  in  the  annular 
space  between  which  and  the  kiln,  the  pr.iducts  of  com- 
bustion circulate.  The  mouth  of  the  slurry  feed-pipe  is 
made  conical  to  prevent  choking. — \V.  C.  II. 

Cement  anil  tlw  like  ;  Apparatus  for  Maiiifaetnrc  if . 

A.  M.  t'lark,  London.  From  l'"eUner  and  Ziegler, 
Frankfort-on-.Maine,  Germany.  Eug.  Pat.  10,857,  May 
25,  1901. 
This  apparatus  is  especially  intended  for  the  disintegration  of 
fusible  materials,  such  as  blast-furnace  slag.  The  molten 
material  is  discharged  on  to  the  surface  of  a  rapidly-revolving 
cone,  which  is  hollow  and  perforated,  and  connected  with  a 
gas  supply  ;  the  gas  issuing  from  the  perforations  assisls  not 
only  the  disintegration  of  the  material,  but  also  the  com- 
bustion of  deleterious  admixtures,  such  as  sulphides,  &c. 
To  collect  the  disintegrated  particles,  the  cone  is  surrounded 
by  a  suitably-cooled  easing,  which  is  provided  with  air- 
passages,  and  is  sufficiently  high  to  cause  a  continuous 
draught  of  air,  and  sufEciently  wide  to  allow  deleteiions 
admixtures  to  be  completely  burnt  while  the  particles  are  in 
the  air.  A  combined  hopper  and  discharging  spout  is 
arranged  beneath  the  casing. — \V.  f.  H. 

Cement  and  Hijdraulic  Lime  ;  Manufacture  of  Portland 

Slat/ .     C.  Heap  and  T.  (tddy,  both    of   liochdale. 

Eng.  Pat.  25,239,  Dec.  11,  1901. 
TiiK   claims   cover   the   following   points: — A    continuous 
process  for  the  manufacture  of  blast-furnace  hydrauiic  slag 


cement  or  hydraulic  lime.  The  molten  stream  from  a 
blast-furnace  is  surounded  by  a  coil  or  series  of  hoops  of 
perforated  ]iipes  by  which  liquid  is  diiv;n  into  the  stream 
to  granulate  the  material.  The  materials  for  hydraulic 
cement  arc  made  into  flat  slabs  or  tiles  before  calcining. 
The  special  kiln  described  consists  of  an  inner  steel  tube 
surrcnnded  with  fire-brick,  and  constricted  in  places  into 
clinkering  siiaccs  or  cones,  which  are  coided  with  water. 
Ill  the  process,  a  portion  of  the  calcined  material  is  mi.\ed 
with  the  next  liatrh  of  ;.la;;  and  lime  to  be  calcined,  in 
order  to  absorb  moisture  and  assist  the  material  to  set  into 
tho  flat  slabs.  The  clinker  is  sprayed  with  water  to 
promote  desulphurisation,  &c.  The  cement  is  matured  bv 
forcing  air  through  it  as  it  falls  into  a  silo.  A  special  bail 
mill  is  described  with  grooved  radial  and  clrcumfLTential 
grinding  plates,  and  pounding  weights  with  projeotions 
which  fit  the  grooves  of  the  plates. —  \V.  C  II. 

Alumina;   Manufacture  of .      CM.  Hall.     Ijif. 

I'at.  2260,  1902.  ° 

See  under  VII.,  page  549. 

I'.XITED    St.ITES    I'.lTli.NTS. 

Wood;     I'ronss   of   Iinprci/nating   .      .1.    L.    FericU, 

I'hiladelphiii,    U.S.A.      U.S.    Put.    694,950,    March   11, 
1902. 

The  process  consists  in  injecting  the  impregnating  fluid  at  i 
one  end  of  the  piece  of  timber,  so  that  it  travels  along  the 
grain,  aud  is  discharged  at  the  opposite  end;  as  "oon  us 
the  specific  gravity  of  the  discharged  liipior  i<  ^eDslbly 
equal  to  that  of  the  fluid  injected,  tb.e  discharge  is  prevenlcd, 
and,  finally,  the  impregnating  fluid  becomes  evenly  distri. 
buted  throughout  the  mass.  Two  or  more  impregnating 
fluids  may  be  used  if  desired.  .V  suitable  machir.e  for 
conducting  the  process  is  described. — .J.  ^^■.  11, 

Wood ;  Apparatus  for  Impregnating  and  Seasoning , 

H.   llivgius,   Cambridge,   England.     U.S.    Pat.   095,152, 
Jlarch  11,  1'.102. 

Sek  also  Eng.  Pat.  10,121,  M.ay  15,  1901,  and  this  JoDmal, 
1901,  3G5.— J.  W.  II. 

Stone;  Machine  fur  Mouldiuj  Artifieia!  — — .  X.  F. 
Palmer,  lirooklyn,  Xew  York.  'U.S.  Put.  G94,98j, 
JIarch  11,  1902."  ; 

Ti;k  machine  carries  a  mould-box  having  sliding  sides  and 
ends,  the  sides  being  actuated  by  screws,  and  the  ends, 
which  move  between  the  --ides,  by  racks  an. I  p'nions  ;  cores 
may  be  inserted  through  ojienings  In  the  false  bottom  on 
which  the  slab  is  formed,  if  the  bh'cks  are  to  he  maile 
hollow.— J.  W.  H. 

Plaster ;  Elastic .     H.  L.  Carter,  Xew  York,  U.S.A. 

U.S.  Pat.  695,031,  .March  11,  1902. 

F1.VEI.Y  powdered  calcined  gypsum  (2,000  lb.)  is  luixdl 
with  marsh-mallow  root  or  similar  substance  (H  lb.)  aod 
dextrin  (1;  lb.)  ;  gehitin  oiay  also  be  added. — J.  W.  U. 


X.-METALLURGY. 

Ores    [/ro?il  ;     Utilisation    of   Small    .     II.    IJumhy. 

.1.  West   of  Scotland  Iron   and  Steel  Inst.,  1902,9,  [.'i  , 

147—156. 
Ir  any  eCnsiderable  proportion  of  fine  ore  be  used  in  tLej 
blast  furnace  under  the  same  blast  pressuie  as  is  used  for; 
coarser  ores,  the  yield  is  reduced,  and  liability  to  hanging 
aud  slipping  is  greatly  increased.     In  view  of  the  growing 
scarcity  of  hematite  ores,  \\hich  arc  leasonably  pure  and,  at 
the  same  time,  of  good  mechanical  condition,  more  attention 
has  recently  been  given  to  the  employment  if  fine  ore.   The 
author  has  investigated  the  matter  carefully,  aud  concludes 
thai    even    under   the   most   favourable   circumstances,  llie 
extra  cost  of  working  very  fine  ores  directi)  iu  the  blast 
furnace  would  be  greater  than  the  cost  cf  briqucttiog  theia 
in   a   well-designed    plant.      The    different    processes   for 
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quetticg,  wliich  either  are  now  in  use  or  have  been  tried, 

IV  be  classified  as  follows  : — 

(1.)  Jiinding  with  lime   (either  ordinary  or  hydraulic), 

i  bricjuettes  heini;  either  allowed   to  dry   in   the   air   or, 

Iter,  subjected  to  the  action  of  superheated  steam : — Blast- 

rnace  slag  and  flue  dust  have  been  used  to  some   extent 

suhstitutes  for  lime. 

(3.)  Jiinding  with  organic  matfrials: — Pilch  (from  eoal 

d  wood),  resin  so  ip,  starch,  &c.,  have  all  been  tried.     The 

iquettes    are    either    dried    in    the   air   or   coked    at    a 

mpanitively  low  ttmperature. 

(.3.)   binding  witli  alumina,  either  in  the  form  of   clay  or 

sli  aluminous  ore,  and  afterwards  burning  at  a  conipara- 

cly  high  temperature  :  ^This  was  the  earliest  successful 

3cess. 

(4.)  Those    processes    in    v.hieh    the    biiquelte    is    made 

lh')Ut  the  addition   of    a  binding  mateiial,  the   briquettes 

ing  afterwards  burnt  at  a  high   tem|)craliire  : — In  these 

jes,  binding  depends  on  the  formation  of  a  fusible  silicate 

her  of  lime  or  ferron*  oxide  from  tho  materials  contained 

the  ore,  the  formation  being  greatly  assisted  if  the  ore 
clains  any  salt  of  tho  alkalis. 

In  comparing  flie  different  systems,  the  improvement  or 
itrwise  in  llie  composition  cf  the  resulting  briqnette  ninst 

borne  in  mind.  Where  lime  is  nsed  as  the  binding 
ilcrial,  the  ore  retains  all  the  combined  water,  carbonic 
id,  and  sulphur  it  may  have  originally  contained,  losing 
!_v  a  portion  of  its  moisture,  whilst  bj'dratdic  lime  adds 
me  silica  and,  usually,  phosphorus  also.  In  liritain,  air- 
)iug  may  be  dismissed  as  usually  impractiealde,  and  all 
_'  methods  so  far  adopted  for  drying  briqnette s  have  the 
:iulvantage  of  utilising  only  a  very  sni:ili  portion  of  the 
lit  employed.  In  kiln-burning  processes,  on  the  other 
ud,  all  the  water  and  carbonic  acid  and  from  SO — 0'>  per 
It.  of  the  sulphur  may  be  expelled,  and  thus  a  small  ore 
Ell  -111  jter  cent  (d'  iron  in  the  raw  state  may  give  briquettes 
iitaiiiing  .'i.S  per  cent.  The  burning  of  bric|uettes  is 
iplest  where  the  binding  is  effected  by  cimiparatively 
ge  proportion-^  of  nUimina  ;  where  the  binding  depends 
on  the  formation  of  a  silicate  of  lime  or  of  ferrous  oxide, 
ire  care  is  required,  as  in  these  cases  the  temperature 
3cssary  to  form  a  hard  briquette  is  only  about  '200 — 300°  F. 
ow  that  at  which  the  briquette  fuses.  iUost  of  the  pro- 
i.scs  designed  for  binding  with  organic  materials  have 
led  mainly  bccaUNC  the  inventors  did  not  sufficiently 
isiuer  the  effect  of  the  combined  pressure  and  gradually 
Teasing  heat  of  the  blast  furnace.     The  method  devised 

Kdisun  for  working  np  intignetic  concentrates  (this 
iirual,  1S'.)3,  S.jl ),  however,  which  belongs  to  this  class, 
nis  well  adapted  to  the  dry  and  remarkably  pure 
i'.X'ntrates  for  which  it  was  designed.— .\.  S. 

•it  Iron  ;    Tcslin;/,    Evamiimtion,   aiuJ   Cliissificalion    uf 

.     i;.  Osann.'    (?tahl   u.   Eisen,  1902,   22,  310,  222; 

hroiigh  Chem.-Zeit.,  1902,  26,  Kep.  92. 

i:^T  has,  in  America,  arranged  for  the  sale  of  standard 
it-Iron  borings,  accurately  analysed,  to  euible  foundry 
oratories  to  check  their  laboratory  methods.  It  is 
ommended  that  separate  test-bar-  .should  he  cast  for 
chanical  tests.  West  proposes  to  classify  fouudry-])ig 
ten  clas.sos,  and  he  protests  vigorously  against  the 
ssification  of  pig-iron  by  fracture. — \V.  (',.  M. 

r/ ;  Vi'/vrminatlou  of  ]\IvJ  jhfhnnm  in  .     {}.  .Vncliy. 

See  tinder  XXIII.,  puge  i(J2. 

iiliniim  ;     Micro  cr:/staUine    Siritcltrre     of     .       T. 

Andrews.    I'rcc.  Koy.  Soc  ,  1902,  69,  [JJT],  433— 43i. 
rOLisHKi)  micro-section  of  pure  platinum   was   exposed 

a  period  of  1  min.  45  sees,  to  the  action  of  boiling  m/ua 
'la,  then  washed  with  water  and  p.iie  alcohol,  and  the 
lied  surface  examined.     Four  figures  are  given,  shouing, 

1 )  the  inicro-cr^stallice  structure  as  setn  in  frau.s\er.-e 
lion  hy  ohli.iue  illumination  at  a  magnification  of  50 
meters;  (2)  the  ttructure  as  seen   in  transverse  section 

direct  or  vertical  illumination  at  a  magnilicatiou  of 
)  diameters  ;  (3;  and  (4)  primary  and  secondary  crystals 
n  in  section  magnified  3(j0  diameters,  vertical  illumiua- 
2.   The  general  micro-structure  of  platinum  was  observed 


to  beallotriomorphic  in  character  and  derived  from  a  system 
of  interfering  cubes  and  octahcdra,  the  cubic  and  hexagonal 
form  being  fre(|uently  noticeable.  The  larger  or  ])rimary 
crystal  grains  consist  of  irregular  polygons  of  varying  size 
(from  0'U02 — 0'04-iDch).  The  minute  or  secondary  crystals 
(0 ■  01102— 0- 00 T-inch)  were,  in  the  mass,  observed  to  be  in 
vaiied  positions  of  orientation,  but  the  orientation  was 
generally  on  the  same  plane  within  the  area  of  each  larger 
crystal  grain  ;  the  general  orientation  of  the  smaller  crystals 
varied,  however,  in  each  separate  larger  crystal.  The  words 
"  primary  "  and  "  secondary  "  are  only  nsed  in  relation  to 
size,  and  are  i  ot  intended  to  convey  tho  idea  of  distinctive 
times  of  formation  during  solidification.  The  crystalline 
structure  of  platinum  appears  to  generally  resemble  that  of 
gold  and  silver.  (See  Osmond  and  Itoberfs-Austen,  this 
Journal,  1S9G,  HIO  ;  and  Liversiilgc,  this  .lournal,  1897,  242  ; 
1898,  249.)— A.  S. 

Muulz^s  Mffiil  Sltt'itlhing  ;  Kjftc!  of  Sua-  Water  on  . 

!•:.  .-v.  Lewis.     Cheni.  Kews,  1902,  85,  [220S],  134—135. 

The  author  recently  had  to  examine  a  large  number  of 
samples  of  Muntz's  metal  (an  alloy  of  60— 02  per  cent.  Cu 
and  38 — 40  per  cent.  Zn)  sheathing  wluch  bad  worn  away 
much  too  rapidly  under  the  action  of  sea-water.  From  the 
results  of  his  investigations,  he  finds  that  chemically  pure 
Muntz's  metal  is  easily  attacked  by  sea-water  ;  that  Muntz's 
metal  containing  0'2  per  cent,  of  iron  or  nickel  is  more 
resistant,  whilst  an  alloy  containing  0'2  percent,  of  tin, 
arseuic,  or  manganese  is  still  better  in  this  respect.  Lead 
does  not  appear  to  have  any  influence  in  making  Muntz's 
metal  resist  corro.sion  ;  every  sample  examined  hy  the  author 
contained  from  O'l — 1  per  cent,  of  lead.  The  cocclusion 
drawn,  is  that  Muntz's  metal,  if  it  does  not  contain  a  small 
prtiportion  of  tin,  arsenic,  iron,  manganese,  or  nickel,  is  of 
no  value  for  ships'  sheathing  or  for  similar  imrposes. —  A.  .S. 

Aliiiitiniitm  ;    Allniis   of .       W.   Campbell  and    J.  A. 

IMalthews.     J.   Amer.  Chem.   ^^oc.,  1902,24,  [3],253— 
2G6. 

It  is  jiointcd  out  by  the  authors  that  whilst  aluminium 
forms  intermctallic  compounds  more  readily  than  almost 
any  other  metal,  with  the  esceptinn  of  the  alkali  metals, 
yet  there  are  certain  metals,  such  as  lead,  bismuth,  and 
cadmium  with  which  it  will  only  combine  or  yield  a 
homogeneous  alloy  when  present  in  very  small  proportion. 

In  the  authors'  opinion  many  of  the  forinuhe  given  as 
representing  the  composition  of  various  aluniininm  alloys 
are  open  to  question  in  the  light  of  recent  work,  and  in 
particular  they  considir  that  many  of  the  so-called  copper- 
aluminium  compounds,  that  have  been  described,  do  not 
exist,  since  the  crystals  regarded  as  definite  compounds 
may  also  contain  one  of  the  metallic  eonstitucnis  in  a  state 
of  solid  solution. 

Allojs  nf  Atiiininiiim  with  Lend,  Bis:inil/i,  and  Ciid- 
imuiii. — The  autfors'  experiments  confirm,  in  the  main,  the 
r.  suits  obtained  by  Alder  Wright  (this  Journal,  1892,  492). 
In  the  case  of  aluminium  with  cadmium,  the  top  layer  was 
found  to  be  aluminium  and  the  base  cadmium,  whilst  tl.e 
latter  contained,  chiefly  at  the  junction  of  ll:e  layers,  minute 
bright  crystals  of  lesser  specific  gravity  than  cadmium. 

A/iiiiiiiiiiim  anil  Platinum.  .-According  to  Tissier  Brotheis 
au  alloy  containing  5  per  cent,  of  platinum  has  a  yellow 
colour  resembling  that  of  gold  containing  5  per  cent,  of 
silver. 

Aluminium  and  Tungsten. — The  ciystals  obtained  were 
a'most  invariably  thin  inonocliui(!  ones,  though  in  one 
expel  iineiit  hexagonal  crystals  terminal  ing  in  hexagonal 
pyramids  were  bd't  on  treating  the  mass  with  dilute 
iiydiocblorie  acid.  In  one  alloy  both  forms  of  crystals 
occurred,  hut  further  attempts  to  obtain  the  hexagonal 
form  were  unsuccessful.  The  monoelinic  cry.'tals  had  the 
fidlowing  composition  : — Tungsten,  57  ■  I  to  GO-  43  (er  cent., 
and  aluminium,  39-l.;2  to  41-97  per  cent.,  the  possible 
formula  being  WAI,^  The  hexagonal  crystals  contaiutd 
49-19  to  50-91  per  cent,  of  tungsten,  and  .')0-52  per  cent, 
of  aluminium,  corresponding  wiih  a  possible  formula  WAI-. 

Alunitniuiii  and  JS'iekel, — ^Nickel  in  the  proportion  of 
2  to  5  per  cent,  is  commonly  used  as  a  hardening   agent 
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for  aluminium,  often  in  coDJunction  with  copper,  tungsten, 
or  other  metals.  An  alio}-  containing  7  to  10  per  cent, 
of  these  hardening  substances  is  very  tough  and  forms 
good  casts. 

Aluminium  anil  Tin. — .According  to  IJeycock  and 
Neville  the  lowest  solidification  point  (3"  C.  below  that  of 
tin)  is  shown  by  an  alloy  containing  0'48  pur  cent,  of 
aluminium.  The  authors  have  plotted  a  curve  of  the 
solidification  points  of  a  series  of  alloys,  starting  from 
pure  aluminium  (m.  pt.  655"  C.)  I'rom  this  it  appears 
that  the  soliilification  point  is  gradually  lowered  by  the 
addition  of  tin  up  to  74  per  cent.  (570°  C),  at  which 
point  a  sudden  drop  to  SO  per  cent.  (4110  C.)  occurs, 
followed  liy  a  rise  to  85  per  cent.  (550°  C),  and  finally 
a  regular  fall  to  the  outectic  point,  9;i-5'i  per  cent,  nf 
tin  (229"  C). 

Aluminium  anil  Aitlimonij. — The  authors'  solidification 
curve  gave  the  maximum  at  about  82  per  cent,  of 
antimony.  The  compound  SbAl  should  contain  8 1  •  G  per 
cent,  of  antimony  (Alder  Wright,  loc.  cil. ;  Roche).  It 
has  au  abnormally  high  melting  point,  e.xceeding 
1,000°  C. 

When  examined  under  the  microscope  the  series  of 
antimony  alloys  can  ho  separated  into  two  groups, 
viz. : — 

(I.)  Those  containing  up  to  81 '6  per  cent.,  in  which 
increasing  amounts  of  the  compound  SbAl  crystalli.se  out 
from  a  decreasing  ground-mass  of  aluminium  or  of 
aluminium  containing  antimony  in  solid  solution. 

(2.)  From  81 'O  to  100  per  cent,  of  antimony  consisling 
of  a  series  of  alloys  composed  of  the  compound  SbAl  la 
a  gradually  increasing  ground-mass. 

Atiimiiiiitm  and  Copper.—  In  Gautier's  curve  of  the  melting 
points  of  aluminium  and  copper  alloys  there  are  maxima 
at  50  and  S8  per  cent,  of  copper,  and  minima  at  ;i3,  54, 
anil  about  92  per  cent.  The  authors  consider  that  definite 
compounds  are  present  at  the  maxima,  viz.,  AI^Cuj  con- 
taining 48-4  percent,  of  copper  and  .^ICuj  with  87'6  per 
cent.:  whilst  the  fall  in  the  melting  point  at  7' 5  per  cent, 
of  aluminium  apparently  indicates  a  compound — 

AlCui  =  AICU3  +  Cu.. 

l.e  Chatclicr  (INIettalographist,  Jan.  1901):ilso  claims  to 
have  detected  the  compounds,  ALCuj,  AU  u,  and  .\l-.C'u, 
but  the  authors  have  not  obtained  evidence  ot  the  existence 
of  these  by  the  pyrometer.  In  their  opinion,  based  upon 
the  curve  of  the  solidification  points,  all  the  alloys  belong 
to  three  groups,  viz. ; — 

(1.)  Those  containing  up  to  48-4  per  cent,  of  copper, 
consisting  of  aluminium  and  Al^Cun. 

(2.)  Alloys  containing  from  48-4  to  87 'G  per  cent,  of 
copper,  consisting  of  Al^Oi;  and  AlCu^,  without  either  free 
aluminium  or  free  copper. 

(3.)  From  87 "G  to  100  per  cent,  of  copper  consisting  of 
AlCuj  and  pure  copper. 

They  consider  that  all  the  possible  alloys  jirohably  consist 
of  these  three  pairs  of  c<mstituents  mixed  or  di-solved  iu 
different  proportions. — C  A.  JI. 

Miinrjanese  [Metallic']  ;  DelcrmiiiatiiMi  of  Fiisiny-Poiut  of 

.     W.  C.  Ilera-us.      /.cits.    Flektrochem..    1902.  8, 

[14],  185—187. 

A  sample  of  manganese  of  99  per  cent,  purity  was  tested  by 
placing  a  pea-sized  i)iccc  of  the  metal  iu  a  tube  made  from 
Manjuardt's  mass  heated  by  means  of  an  electrically 
heated  spiral  of  very  thin  platinum  foil,  and,  with  the  aid 
of  a  telescope,  watching  for  the  moment  of  fusion,  the 
temperature  being  determined  by  a  LeChatelicr  thermo- 
electric pyrometer.  The  tube  used  was  16  mm.  iu  diameter 
and  30  cm.  long,  but  only  15  cm.  of  this  were  surrounded 
with  the  platinum  spiral,  so  that  the  end  of  the  tube  was 
cool  enough  to  permit  of  its  being  closed  with  a  caoutchouc 
stopper.  This  furnace  could  te  heated  to  1400  ('.  in  three 
minutes,  the  maximum  temperature  attainable  being  1600' 
C,  and  it  could  be  maintainetl  at  any  desired  temperature, 
to  within  5  for  a  long  period  by  suitable  current  i-egulation. 
.six  experiments,  the  manganese  being  thus  heated  in 
carefully  purified  hydrogen,  gave  fusing  points  ranging 
from  1240°  to  12G5"  (average  =  1245°  C).    Nitrogen,  even 


when  thoroughly  freed  from  oxygen,  could  not  be  used,  as 
at  1210°  to  1226°  C,  the  metal  glowed  and  burned  with  a 
smoltj'  fliime,  apparently  forming  a  nitride.  It  was 
necessary  to  recalibrate  the  pyromeier  alter  each  experi- 
ment, as  the  zero  was  slightly  altered  owiu"  to  au 
alteration  in  the  thermal  couple,  which  becomes  brittle 
when  heated  in  hydrogen. — W.  G.  AI. 

ESOLTSH    P-\rENTS. 

Precious  Metiils ;  Method,  with  Apparatus  therefor,  for 
Treating  Kaolin,  Slimea,  Saponaceous  Earth;/  Matter 
anil  the  II Iw,  preparatory  to  the  Extraction,  by  either 
Amalijamotion,    Chlorination,    Lmchinr/,    or    snch    lihe 

Processes,  of  the  contained  therein.      .1.  Hreedcii, 

Sydney,  N. 8. W.     Eng.  Tat.  15,471,  July  30,  1901. 

TuE  kaolin,  slime,  saponaceous  earthy  matter,  &c.  i^ 
coagulated  by  drying,  and  moulded  so  as  to  take  the  form 
of  short  tubes.  These  tubes  are  charged  with  infiammahle 
material,  and  then  subseciuently  calcined  iji  a  suitable 
furnace,  with  outwardly  sloping  floors  iu  the  calciuinL' 
chambers,  and  an  arrangement  of  flues  adapted  for  either 
alternate  firing  in  connection  with  another  chamber,  for 
concentrating  the  heat  in  one  calcining  chamber,  or  for 
distributing  it  among  a  number  of  chambers.  The  16  claims 
include,  not  only  the  method,  but  also  the  special  plant  for 
carrying  out  the  train  of  operations. — W.  C.  U. 

Steel;  Mannfaclure  of .     K.  A.  Hadfield,  Sheftidd. 

Eng.  Pat.  6090,  March  22,  1901. 

To  the  chromium- nickel  steel,  the  composition  of  which  is 
described  in  Eng.  Fat.  27,753,  1897  (this  Journal,  1899,49), 
manganese  is  added  in  proportion  frum  06  to  6'0  per 
cent.  Steel  suitable  for  armour-piercing  projectiles,  or  for 
hardening  by  the  process  described  iu  Eng.  Fat.  6089,  1901, 
may  contain  approximately  per  cent,  of  carbon,  0-8 j  ol 
silicon,  0'2;  of  sulphur,  (i-04;  of  manganese,  1'3;  of 
phosphorus,  0  04;  and  of  nickel  and  oF  chromium,  2  per 
cent.  each.  -\.  special  method  of  hardening  is  stated  to  be 
necessary  in  the  Ciise  of  steel  containing  manganese. 

— K.  S. 

Steel;     Composition    for     Hardeninij    .       G.     Kolb, 

Mannheim,  Germanj-.     Eng.  Fat.  2115,  Jan.  27,  1902.     ' 

Tin;  composition  is  made  of,  substantially,  colophony,  7 
jiarts,  potassium  ferrocyanide,  3  parts,  and  of  cuptiij 
sulphate  and  linseed  oil,  1  part  each.  No  directions  arc 
given  as  to  the  manner  of  applying  the  composition. 

— E.S. 

Crucible  Steel;  Manufacture  of .     E.  H.  Clark, 

Pittsburgh,  Penn.,  U.S.A.     Eng.  Fat.  2231,  Jan.  28,  1902. 

TUK  raw  materials  are  melted  together  in  a  suitable  heatlug 
receptacle,  preferably  in  quantities  sulficient  to  charge  a 
number  of  crucibles,  and  then  poured  into  the  hcateil 
crucibles,  which  are  closed  to  prevent  oxidation,  and  furthei 
heated  for  a  limited  time.—- J.  H.  C. 

Iron  uttd  Steel ;   Manufacture  if .     G.  IlatlOD, 

Hricrley  Hill,  Stafford.     Eng.  Pat.  5841.,  March  20,  1901. 

In  casting,  the  molten  metal  is  made  to  flow,  first  down 
ward  then  upward,  and  finally  almost  horizontally  througl 
an  interceptor,  in  order  to  regulate  and  retard  its  flu" 
before  reaching  the  moulds,  which  are  mounted  upon  ai 
endless  chain  and  rotated  in  a  horizontal  plane  around  : 
common  central  axis. —  J.  11.  0. 

Antimony   from    Ores    and    Hesidues  ;     Method   of  J-'. J' 

traclrng .     J.  P.  van  der  Ploeg,  The  Hague,  Holland 

Eng.  Pat.  12,308,  June  17,  1901. 

The  complete  separation  of  antimony  from  all  kinds  0 
substances  containing  it,  and  particularly  from  ores,  i 
effected  by  mixing  them  in  a  finely-divided  state  wit) 
pulverised  quicklime,  or  grinding  them  up  together  with  it 
and  then  mixing  them  with  water,  either  before  or  after  ili^ 
addition  of  mono-  or  polysulphides  of  eitlcium  or  ma;; 
nesium,  in  order  to  bring  the  antimony  alone  into  solutioi 
by  converting  it  into  the  form  of  easily  soluble  low  doubl' 
sulphides  best  suited  for  electrolysis,  without  the  employ 
raent  of  artificial  heat  or  pressure.     The  untimony  is  thei 
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■parated  from  the  solutioDS  thus  obtained,  either  in  the 
[etallio  form  by  electrolysis,  or  as  sulphide,  or  any  otlier 
Qtimonv  coiiiiiouiid.  After  tlie  separation  of  tlie  antimony 
V  electrolysis,  the  sulphide  solutions  can  be  repeatedly 
sed  as  a  solvent  for  fresh  ores,  or  of  those  uhich  have  been 
Ireadv  treated,  either  wiih  or  withcuU  the  addition  of  fresh 
iiioklime  and  calcium  or  magnesium  sulphides,  according 
1  the  nature  of  the  antimony  compounds. — G.  H.  R. 

liminium  ;    Soi(hriny   or  Joining   ,   iind  Materitil 

therefor.  >[.  I'lmanu  and  B.  Schlag,  liOndon.  Kng. 
I'at.'Soll,  Jan.  10,  1902. 

riK  portions  to  be  joined  are  secured  in  place,  aud  covered 
ith  asbestos  or  other  suitable  material  so  as  to  maintain 
proper  temperature.  Molteu  aluminium  is  then  poured 
irough  a  trough  or  groove,  so  as  to  complete  the  joint, 
hich  may  be  reheated  or  wiped  when  necessary. — J.  11.  C. 

lelnts ;     Method    of  wid    Apparatus  for   Mellinr/     and 

Treating  .     H.  H.   Lane,  London.     From   Ilawley 

Pown-Draft  Furnace  Co.,  Chicago,  U.S.A.  Kng.  I'at. 
21,17f),  Oct.  2U',  1901. 

spherical  heating  chamber,  provided  with  a  closing  door 
111  vent-opening,  and  mounted  on  trunnions,  is  employed  ; 
,e  metal  to  be  melted  or  treated  is  placed  in  this,  and  jets 
g;is  or  tiarac  are  introduced  by  suitable  pipes  and  having 
litably  inclined  orinces,  so  th.at  the  metal  may  be  brought 
to  their  ilireet  path.  After  melting,  the  metal  is  poured 
It  through  the  vent  opening.  Arrangements  are  made  by 
hich  an  oxidising,  reducing,  or  earburising  flame  may  he 
aployed  or  substituted  at  will. — J.  H.  C 

Willi :  Process  of  and  Apparatus  for  Dniiring-off  Mullen 

,    from     Cnpoias,     Blast    Puenaees,    and    the   like. 

I/.  Lincoln,  IJoston;  D.  H.  Ijncoln,  AVoUastou  ;  and 
C.  S.  Gooding.  Uoston,  U.S.A.  Eng.  I'al.  loO,'!,  .Ian.  14, 
1902. 

it  object  of  the  invcution  is  to  enable  molten  iron  to  be 
awn-off  from  cupola  and  blast  furnaces  in  such  manner  as 

get  rid  of  or  reduce  the  pressure  of  the  blast  upon  the 
lid  metal,  and  also  to  "even  the  blast.''  This  is  mainly 
fectcd  by  the  use  of  an  auxiliary  reservoir  set  against  the 
mace,  n'ith  which  it   communicates  by  a  passage  through 

side,  near  the  bottom,  through  which  the  molten  metal 
iws  upwards  from  the  hearth  until  it  reaches  a  certain 
ight  in  the  reservoir,  when  it  discharges  through  a  spout 
to  a  ladle,  which   is  so  arranged  or  suspended  that  it  can 

tilted,  so  that  its  contents  flow  into  a  pigging  bed 
ueath,  or  other  mould.  The  pressure  of  the  blast  from 
e  tuyeres  in  the  furnace  maintains  the  molten  metal  in 
B  reservoir  at  the  level  of  the  spout,  but  in  order  to 
icken  the  discharge,  the  reservoir  is  connected  by  a  pipe, 
tering  near  its  top,  to  au  exhaust  pump  provided  with  a 
Ive,  which  is  brought  into  action  when  necessary.  The 
lere  pipe  is  connected  with  the  upper  part  of  the 
iervoir  by  a  valved  lupe,  to  equalise  pressure  in  the 
arth  a. id  the  reservoir  when  desired,  in  which  case  the 
n  will  drop  down  below  the  discharge  outlet.  A 
;omprcssed  air  pipe  "  with  valve  is  also  provided  at  the 
1  of  the  reservoir,  the  function  of  vhich  is  to  drive  the 
:tal  out  of  the  reservoir  back  into  the  hearth.  An 
turned  pipe,  with  the  needful  accessories,  may  be 
Sstituted  for  the  reservoir,  the  "  compressed  air  pipe''  ' 
ing  connected  with  the  pipe  near  its  upper  end. —  E.  S. 

XI.-ELECTRO-CHEMISTEY  AND 
ELECTRO-METALLUEai. 

(^.)— ELECTRO-CHKMISTKY. 

English  Patents. 

odes  for  EUitroli/tic  Operations.  [Electro-Deposition.'] 
^t.  D'Audrimont,  Liege,  Ilelgiuni.  Eng.  Pat.  lis,  Jan.  2, 
.902. 

E  anode  is  formed  "  from  a  number  of  elements  separated 
interposed  bushes  or  pieces  of  different  conductivities, 
ereby  the  current  is  appropriately  subdivided  between 
compoueut  plates  or  elements." — G.  H.  K. 


Oz. 


ionisers.     [Sferilisation.'}     The'Electric  Ozone  Syndicate, 
Ltd.,  and   R.   F.    W.  Smith,   Loudon.      Eng.  Pat.  72.56, 
\       April  6,  1901. 

;  An  ozoniser  of  the  "  Andreoli  "  type  is  enclosed  in  a  glass 
jacket  or  envelope,  one  end  of  which  has  a  nipple  to  receive 
an  air  supply  tube,  and  the  other   may  be  formed  with  an 

I  outlet  tube  which  is  adapted  to  receive  any  one  of  a  series  of 
nozzles  suited  for  the  different  purposes  for  which  the 
instrument  is  to  be  used.  The  terminals  are  suitably 
attached  on  nipples  formed  on  the  glass  jacket,  and  have 
pins  passing  through  the  jacket,  and  in  contact  respectively 
with  the  external  metal  conductor  of  the  ozoniser  and  the 
wire  running  through  the  ozoniser  tube.  When  used 
medically,  the  ozoniser  is  preferably  provided  with  a  handle 
secured  to  the  outer  jacket  by  a  clip  attached  to  the  end  of 
a  cord  passing  over  a  i>ulley  on  a  bar  secured  in  any 
suitable  jjosition  by  means  of  a  book,  the  other  end  of  the 
cord  being  provided  with  a  counterweight.  The  bar  is  also 
provided  with  spring  wires  which  pass  down  thnmgli 
suitable  receptacles,  and  are  connected  to  the  terminals, 
thus  enabling  the  apparatus  to  be  used  in  any  desired 
position. — G.  H.  1>. 

United  State.s  P.\text. 
Insulating  Compound.     H.  \V.  Potter,  (iiittingeri,  Germany. 

U.S.  Pat.  694,989,  March  II,  1902. 
So.M'STONE  or  talc  powder  ,;100  parts)  is  mixed  with  water 
(30 — 4.)  parts)  and  some  binder  such  as  tragacanth  (15 
parts)  dextrin,  &e.,  formed  into  blocks,  dried  and  baked  ; 
chloride  or  nitrate  of  magnesium  (2  to  4  parts)  may  be 
added  if  desired.  If  the  compound  is  to  be  subjected  to 
heat,  5  to  1.")  per  cent,  of  water-glass  is  added  also. 

The  inventor  names  the  compound  "  Talcite  "  and  states 
that  it  is  a  "  highly  refractory  insulating  material." 

— .T.  w.  ir. 
XII.-FATS,  OILS,  AND  SOAP. 

Fals  :     Occurrence     of    Vegetofatty    Acid    Glycerides    in 

Animal .     W.  Hansen.     Arch.   Hyg.,    1902,  43    1  j 

through  Ghem.-Zeit.,  1902,  26,  Rep.  93.  ' 

The  author  has  obtained  from  beef  and  muttnu  tallow 
(after  expressing  the  volatile  glycerides)  by  repeated 
recrystallis.ation  first  from  alcohol  and  then  from  ether, 
a  glyeeride  of  constant  melting-point  (62- o°C.),  which,  from 
its  saponiticatiou-number  (1913 -0.5),  and  from  the  melting 
point  (1)4°  C.)  of  the  fatty  acids  extracted  from  it,  is 
evidently  not  tri-stearin  but  distearo-palmitin.  Dipal- 
mitostearin,  dipalmito-olein,  and  stearopalmito-olein,  having 
the  following  constants,  were  further  obtained  from  the 
portion  remaining  dissolved  in  the  ether ; — 


Dipalmifco-stearin 

Bipahniio-oleiii 

Stearopnlmito-olein  .... 


—W.  G.  M. 

Fattg   Acids:  Distillation    of  .     F.    Kasslcr.     Chera. 

Rev.  Felt-  u.  Harz-Iud.,  1902,  9,  [4],  74 — 76. 

Tin;  author  here  continues  the  description  of  the  method  of 
distillation  in  use  at  his  works  (this  .Tournal,  1902,  4SC). 
The  "  retourgang"  from  all  the  crude  materials  united  and 
redistilled  yields  a  further  "  distillate,"  which  is  mixed 
with  the  other  products  to  be  expressed,  and  a  "green  oil," 
part  of  which  is  worked  up  again  with  the  "  rctourgauf  "  of 
a  first  distillation,  whilst  a  small  part  is  burned.  The 
following  average  results  were  obtained  in  the  distillation 
of  the  "  tailings  "  ; — 

"Distillate" 77'2  per  cent. 

'•  Wreen  oil  " 17'0 

ritch 5-8       „ 

Duration  of  operation 23  hours. 

Quantity  distilled 2,5+3  kilos. 
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Incorporating  (liese  results  with  tlie  average  yields 
obtained  from  the  crude  material  (/or.  cit.),  the  following 
final  numbers  are  obtained: — ''Distillate,"  95 -SO;  pituli, 
3-.32  ;  and  loss  0-88  per  cent. 

tramples  of  the  distillates  are  tested  from  hour  to  hour, 
their  solidification  poiut  and  proportion  of  oleic  acid  (from 
the  iodine  value)  being  <lctermined. 

The  fatty  auids  of  the  crude  materials  employed  showed 
the  following  results  before  the  distillation:-- 


Fatty  Acids  of 


Pressed  tallow 

(■hine>o   vegetable    tal 

Tallow 

Hone  fat   

PrImi  oil   


The  values  given  below,  taken  from  the  author's  Ion 
table,  show  the  changes  in  the  composition  of  the  dislillatc 
during  the  course  of  distillation. 

The  author  points  out  that  in  the  case  of  the  fatty  acid 
of  pressed  tallow,  bone  fat,  and  tallow,  in  which  the  soli( 
fatly  acids  consist  of  approximately  equal  parts  of  sleari 
and  palmitic  acids,  the  solidificalion  points,  which  are  lov 
at  first,  gradually  rise  as  the  distillation  proceeds;  and  h. 
assumes  that  this  is  due  to  the  earlier  dislillates  eousistin. 
of  a  mixture  of  these  acids  with  oleic  acid,  wdiilst  sabse' 
quently  an  excess  of  stearic  acid  passes  over.  In  (he  casi 
of  palm  oil  fatty  acids  (containing  only  10  to  20  per  ceui 
of  stearic  at'id  in  its  solid  fatty  acids),  he  considers  that  a 
first  only  palmitic  and  oleic  acids  distil  over,  whilst  th. 
later  fractious  consist  of  a  mixture  of  these  aciils  will 
stearic  acid,  the  mixture  oF  the  two  sohd  f.alty  acids  bavin, 
a  lower  solidificaliim  point  than  that  of  either  of  the  indi' 
vidual  acids.  Wiih  the  vegetable  tallow  acids  again  iIh 
characteristics  of  the  distillates  are  in  accordance  with  the 
fact  that  no  stearic  acid  is  present,  hut  only  palmilio  nnr 
oleic  acids. 


Fntty  Acids  of  ■ 


Prfssed  tallow   

(Chinese  vegctal)le  tallow  . 

Tallow 

Bone  fal'.-. 

i'alm  oil   


6  Hours. 


10  Hours. 


20  Hours. 


25  Hours. 


Solidifica- 
tion Oleic  Acid. 
Point. 


"C. 
470 
49-5 

■ta-u 

SS-9 
4(i-6 


Per  Cent, 
•20  •♦J 

20 '09 
49-21 
47-83 


Solidifica- 
tion 
Point. 


48-1 
.■Jl-O 
•lL'-3 
311 -3 
4r5 


Oleic  Acid. 


Per  Cent. 
19-.i0 
32-40 
20-Oit 
51-110 
51 -Ol 


Solidifica- 
tion 
Point. 


"C. 
50-4 
.33-7 
41- -0 
38- S 
41-7 


Oleic  Acid. 


Per  Cer.t. 
24-02 
33-93 
.3K-30 
6G-72 
31)  91 


Solidifica- 
tion 
Point. 


T. 
52-4 
53-0 
4-1-0 
40  3 
390 


Oleic  .\oid.! 


Per  Cent. 
2C'«I 
40-84 
38  97 
.39-JI 
S8-M 


The  final  solidification  points  are  invariably  higher  than 
the  initial  ones,  which  is  to  be  attributed  to  the  formation 
of  iso-oleic  acid  and  hydroxystearic  acid.  In  every 
instance,  too,  the  final  distillates  contain  considerably 
more  oleic  acid  than  the  earlier  fractions. — C  A.  M. 

Soapsy   ]\lft<illif,  from  Linsi^td  Oil :   Soluhiiili/   in  cciiuin 

Hi/ilrocnrhimx  of .     II.  T.  Vulti'  and  II.  W.  (jibson. 

J.  Amor.  Chem.  Soc  ,  1002,  24,  [3],  215—222. 
TiiK  authors,  having  found  it  impossible  to  effect  a  com- 
plete separation  of  the  "  drier "  from  the  base  in  paint- 
driers,  have  made  experiments  to  determine  the  solubility 
of  different  metallic  salts  of  linseed  oil  fatty  acids  after 
treatment  with  various  solvents  for  uniform  periods. 

These  different  salts  were  precipitated  from  solutions 
of  the  sodium  soap  cooled  to  20"  C.  or  lower.  The  pre- 
cipitates were  washed  with  air-free  water,  dried,  added  in 
excess  to  each  solvent,  and  the  flasks  allowed  to  stand  in 
the  dark.     At  the  end  of  one  hour,  24  hcurs,  and  48  hours. 


portions  of  10  c.c.  of  the  clear  solution  were  evaporated  ot 

the  water-bath  and  the  residue  weighed. 
The  solvents  used  were  : — 


Boilius  Point. 

Sp. 

gr.atllfC. 

rctrolpum  spirit 

53 — 7.3 
73-83 

59 

B;! 

71 

74 

0  m 

iriijn 
0711 
ii-;.-t3 
o-(39S 
0-699 

Benzine 

Uasoliiie 

From  the  results  of  the  experiments  it  was  found  tha 
each  metallic  soap  had  :i  maximum  sohibiiity  in  sonu 
special  solvent,  and  hence  no  particular  liydrocarbon  i; 
suitable  for  all  metals. 


Metal. 


Residue  fmm 
Evjip^ratiou. 


Boiling  Point  of 

most  Active 

Solveut. 


Permaixnce  of  Solution. 


I.  Lrad.... 

II.  Mercury 
Co[iper  . . 


"White  :  prianulur  ;    oxidises    to 

yellow. 

"NVliitc :  enniy 

Pale  frrei'U  :  curdy;  oxidises  to 

(lecj)  UTeen. 

III.  Tin Yullo'wish  -  white;         scanty; 

praiudiir  to  slimy. 
Antimony...  ■  Yellowish  -  whits ;     plentiful; 
'      soft ;  pi-anular. 

IV.  Iron Cireyihh-precn  :  rapidly  oxidises 

to  red-l>rowii. 
Chromium...      Ptirplish-jria.v:  oxidi.ses  to  jmr- 

pl!--!!  g.-ecn. 
Ahnninium..      White;    griiuulnr;    oxidiies  to 

yellow. 
V.  Nickel Apple-green:  granular 


Colourless;  hard  lacquer. 

Soft:  colouik'ss 

Briffht     preen     lacquer  ; 

rather  soft. 
Oi  ly  smear 


Mahogany  lacquer ;  nithcr 

soft. 
Brii;ht      Kr-'en     hii'qu  -f: 

qiiiti'  Imrd. 
Hard  colourless  lacquer. . 

Pale  green  lacquer 


Cobalt pMri>lish-r<'<l  :  prnnular .'-oft,  reddish 

Manganese. .      Brownish  ;  ciudy;  rapidly  oxi-  Bruwu  lacquer  ;  hard  .. 
discs  to  dark  brown. 

Ziuc White  ;  curdy Oily  smear 

VI.  Barium ,. 


°C. 
35—55 


7t^ 
55  —73 


Calcium . 


35- 


35 — 55 


C,-2 
35-C5 

75-85 
Very  slight 
solubility. 


Nearly   (o:rpleto   scpamtion  ii 

one  lunir. 
Cain  tn  weight,  all  solvents. 
(Iain    in    wci/ht,    nil   solvents 

iienrly  cttrstant  after  24  hours 
Nearly  constant  weight. 


Maximum    at    21     hours;    tes. 

slight. 
Slight  luss  after  24  hours. 

Gain  in  weiglit,  all  solvents. 

Pemianrnt  for  several  dftjs 
then  ui'arly  complete  separs 
t  on. 

Siilution  ant!  scpai-atlon  slight. 

Ma.\iinuiti  at  ::(  hours;  pttrtci 
separation  at  is  hour.*. 

Uniform  after  -H  hours. 
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The  time  at  which  the  maximum  amount  of  separation  of 

e  soap   from   the  solution  occurred,  also  varieil  with  each 

etal.      Thus,  the  lead  soap   separated  almost  completely 

am  all  the  solvents  in  less  than  an  hour,  whilst  the  nickel 

ap  remained  in  solution  for  several  dajs. 

The  iron   soap    yielded    a    permanent    solution,     which 

utinually   increased   in  weight   from    oxidation.       When 

ghtly  heated  it  formed  an  excellent  drier,  though  inferior 

the  manganese  soap  in  this  respect. 

The  last  table  on  preceding  page  summarises  the  charac- 

ristics  of  the  different  metallic  soaps. — C.  A.  M. 

Us;   Temperature   Reaction  of ,  ivit/i  Sulphuric  Acid 

[Mttiimeiie's  Tesf],  H.  S.  Sherm.an,  J.  L.  Danziger,  and 
L.  Kohnstamm. 

See  under  X\lll.,  page  564. 

English  Patents. 

life,  Fats,  and  Greases  ;  Preparation  of  Fuller's  Earth, 
Silicates,  and  Silicious  Matters  for    Use  in  the  Treatment 

of .   C.  \.  McKerrow,  Manchester.  Eng.  Pat.  I0,82.">, 

May  2.5,  1901. 

ni.LER's  earth  (or  analogous  hydrated  silicate)  is  damped 
■  a  current  nf  steam  in  a  closed  vessel,  which  is  subse- 
lentlv  externally  heated,  the  current  of  steam  being 
aintained  uniil  suipluir  compounds,  &e.  arc  decomposed, 
ben  the  source  of  external  heat  is  withdrawn,  and  the 
rreut  of  steam  continued  until  the  temperature  falls  to 
nut  100°  C.  The  gases  and  vapours  evolved  may  bo 
llected,  if  desired.  The  same  process  is  used  in  revivifying 
ent  fuller's  earth,  &c. — E.  S. 

ish  and  Fish    Refuse,  Process  of    Treating  ,   and 

Apparatus  therefor.  J.  H.  P.  M.  Delattre.  Eng.  Pat. 
S,483,  1901. 

See  under  XV.,  nert  column. 

United  States  Patents. 

mp  ;  .\ppiiralus  for   inserting  Floats   in    Cakes  of . 

\V.  Kerry,  Chicago.     U.S.  Pat.  695,026,  March  11,  1902. 

IIS  invention  has  for  its  object  the  introduction  of  floats 
to  so;ip  which  would  otherwise  sink  in  water.  A  typical 
rra  of  the  apparatus  described  consists  of  a  cylindrical 
)uld,  outside  which  is  a  pin  support  provided  with 
euio^s  to  receive  a  series  of  superposed  pins,  the  other 
ds  of  which  are  inserted  into  holes  in  the  floats,  thus  fixed 
regular  intervals  in  the  centre  of  the  cylinder.  The  top 
llie  mould  is  covered  with  a  removable  cap  within  which 
1  conical  deBector  having  at  its  base  an  annular  opening, 
that  the  liquid  soap  introduced  at  the  top  falls  to  the 
Itoni  of  the  mould  without  touching  the  floats  in  the 
Qtre.  When  the  soap  has  solidified,  the  pins  can  he 
tbdrawn  through  the  side  of  the  mould,  leaving  the  floats 
iiced  at  equal  distances  within  the  bar,  which  may  then 
cut  horizontally  into  cakes. — C.  A.  M. 

Soap  Mould.     W.  Rerrv,  Chicago.     U.S.  Pat.  695,027, 

March  11,  1902. 
IE  object  of  this  patent  is  the  production  of  cakes  of 
:ip  each  containing  an  insert.  The  liquid  soap  is 
roduccd  into  an  upright  mould,  preferably  cylindrical  in 
m,  ill  the  centre  of  which  is  fixed  a  vertical  rod  passing 
rough  perforations  in  a  series  of  inserts  arranged  at 
liable  intervals.  After  solidification  of  the  soap,  the 
Qtral  rod  is  withdrawn,  and  the  soap  forced  from  the 
luld  aud  cut  into  cakes  each  of  which  will  contain  an 
'ert.-C.  A.M. 

Soap  Mould.     W.  Berry,  Chicago.     U.S.  Pat,  695,028, 
March  II,  1902. 

AIM  is  made  for  an  apparatus  which  embodies  an 
iplilication  of  the  principle  of  the  preceding  patent, 
'.teiui  of  one  central  rod  a  series  of  rods  carrying 
rlorated  inserts  is  fixed  across  a  rectangular  mould  from 
e  to  side.  The  liquid  soap  is  poured  into  the  mould,  and 
leu  it  ha^  set,  the  rods  are  unscrewed  and  withdrawn, 
iving  the  inserts  distrdiuted  at  regular  intervals   within 


the  soap,  which  can  then  be  cut  into  bars  and  cakes. 
Claim  is  also  made  for  a  modification  of  this  apparatus  and 
for  various  mechanical  details. — C.  A.  M. 

XIII.-PiaMENTS,  PAINTS.  RESINS, 
VARNISHES;  INDIA-RUBBER,  Etc. 

C^i.)— PIGMENTS,  PAINTS. 
English  Patent. 

While  Pigment  fr,,m  Zinc  [Zinc  .Sulphide],  and  for 
I'tilising  Residual  Products  obtained  during  the  Con- 
dueling    of    the    said     Processes ;     Processes     for     the 

Manufacture  of  a .     Jabez   Lones,  E.  Holdeu,  aud 

Joseph   Lones,  Smethwick.     Eng.   Pat.   10,SC5,  Mav  25, 
1901. 

A  zi.NC  ore  is  powdered  aud  roasted,  if  necessary  iu  the 
presence  of  air.  The  residue  is  dissolved  in  hot  acetic 
acid,  the  solution  clarified  by  subsidence,  precipitated  with 
metallic  zinc  to  throw  down  any  lead,  cooled,  and  allowed 
to  crj'stallise.  The  crystals  are  dissolved  in  water,  and  the 
zinc  is  precipitated  as  sulphide  by  means  of  sulphuretted 
hydrogen.  This  gas  is  prepared  by  leading  the  sulphurous 
acid,  evolved  during  the  first  roasting  process,  through  a 
chamber  filled  with  red-hot  coke  and  water  vapour.  In  an 
alrcniative  process,  the  crude  zinc  ovidc  is  dissolved  li\ 
boiling  iu  a  solution  of  caustic  soda,  the  solution  cooKil, 
treated  with  metallic  zinc  and  some  substance,  a.ich  as 
copper,  which  sets  up  a  galvanic  couple,  and  then  decanted. 
This  solution  is  precipitated  with  sodium  sulphide,  which  is 
made  by  igniting  a  mixture  of  carbon  and  sodium  sulphate. 
The  by-product  of  the  reaction  is  caustic  soda,  which  only 
requires  partial  re-causticisation  to  he  ready  for  use  over 
again.— F.  H.  L. 

XIV.-TANNING ;  LEATHER.  GLUE,  SIZE. 

English  Patent. 
Hides  and  the  like  ;  Method  of  and  Means  for  Preparing 

and    Tanning    ,    Applicable    also    to     Dt/eliig    aud 

Analogous    Purposes.      T.    C.    Fawley,    London.      Eng. 
Pat.  26,261,  Dec.  23,  1901. 

Tbe  hides  or  skins  are  suspended  on  frames  jiarallel  to  one 
another  and  the  tan  or  dye  liquor  "  rained  "  on  them  from 
above  by  means  of  a  lank  with  perforated  bottom  or 
perforated  pipes  or  jets.  After  passing  over  the  skins,  the 
liquor  is  raised  by  a  pump  and  again  passed  over  them 
until  it  is  exhausted.  Means  are  provided  for  giving  a 
reciprocating  motion  to  the  frames  supporting  the  skins. 

—J.  T.  W. 

XV.-MANURES.  Etc. 

English  Patents. 

Fish   and   Fish    Refuse  :  Process  for   Treating  ,  and 

.ipparatns  therefor.     J.   H.   P.   M.   Delattre,  Dorignies- 
Flers,  Nord,  France.     Eng.  Pat.  8483,  April  25,  1901. 

TUE  crude  fish  refuse  is  disintegrated  and  extracted  with 
benzine  or  carbon  bisulphide,  and  on  separation  of  the  oily 
solution,  the  residue  is  dried  at  a  steam  heat  for  application 
as  a  fertiliser.  The  apparatus  used,  is  of  the  type  of  that 
described  in  Eng.  Pat.  2665,  1900  (this  Journal,  1900,  681), 
but  has  special  features  to  adapt  it  to  the  present  purpose. 
The  tish  or  refuse  is  received  by  a  hopper  at  one  end  of  a 
horizontal  pipe  the  other  end  of  which  opeus  into  a  vertical 
pipe  (both  pipes  provided  with  screw  carriers)  delivering 
the  point  at  the  lower  end  of  the  cylinder  where  the  arras 
terminate,  a  pipe  is  placed  for  admission,  under  pressure,  o'. 
into  a  very  long  slightly-inclined  cylinder,  which  has  a 
revolving  shaft  carrying  arms,  each  of  which  has  a  beater 
at  one  extremity  and  a  fork  at  the  other,  to  disintegrate  the 
charge  as  it  passes  downwards.  The  solvent  used,  flows 
in  the  opposite  direction  to  the  refuse,  to  the  higher  end, 
where  it  passes  up  a  vertical  covered  cylinder,  or  funnel- 
shaped  vessel,  with  the  larger  diameter  at  the  upper  end, 
aud  provided  with  an  annular  gutter  iu  the  top  part  for 
more   effectual    separation    of   any  pulp   carried   upwards 
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from  the  grease-charged  solvent,  which  then  has  exit  hy 
a  snitahle  channel  to  a  distilling  apparatus  far  recovery  of 
the  oil  and  solvent.  From  the  lower  end  of  the  cylinder, 
the  de-greased  refuse  falls  into  the  bottom  of  an  upwardly 
inclined  steam-jacketed  cylinder,  the  screw  elevator  in 
which  discharges  it  into  a  drying  drum,  also  steam  jacketed, 
and  furnished  with  a  hollow  shaft  carrying  hollow  blades 
through  which  steam  passes,  whence  the  refuse  falls  into  a 
heated  trough,  the  revolving  screw  in  which  finally  delivers 
it  into  receptacles  for  packing. — E.  S. 

Soil,  Fertilisers,   and   the  like  ;  Apparatus  for  Sterilising 

.     R.   W.  Cartter,   West  Springfield,   U.S.A.     Eug. 

I'at.  23,143,  Nov.  15,  1901. 
TiiK  ai>paratus  consists  of  perforated  pipes,  which  may  be 
arranged  in  horizontal  series  with  similarly  perforated 
multiform  end-pieces,  coated  throughout  «ith  fibroii<i  fabric 
through  which  the  steam  injected  into  the  apparu'ns  may 
pass  freely,  without  intrusion  of  the  soil.  Or,  perforated 
steam  boxes,  similarly  coated,  may  be  used.  It  is  stated 
that  soil  thus  treated  with  steam  at  a  sufficiently  high 
temperature  for  about  an  hour,  becomes  sterilised  through 
the  thickness  of  a  foot. — E.  .S. 

XVI.-SUGAR.  STARCH.  GOM.  Etc. 

Apiose;  a  p-hyilro.rymcthjlerijthrose.     E.  V'ongerichten. 
See  under  WW .,  page  5GG. 

English  P.\tents. 

Liquids  from  Solid  Matters  ;  Separation  of ;  specialh/ 

applicable    in    Sugar    Manufacture.        G.     DesauUes, 
Bourdon,  France.     Eng.  I'at.  7339,  April  1,  1901. 

The  apparatus  for  carrying  out  this  process  consists  of  a 
circular  trough  with  a  perforated  metal  bottom  fixed  to  the 
cover  of  a  tightly-closed  vessel  in  which  a  partial  vacimm 
can  be  maintained.  The  whole  apparatus  is  arranged  so 
that  it  can  rotate  with  a  slow  but  variable  velocity  around  a 
hollow  axis  fitted  with  orifices.  The  magma  of  cryst  lUised 
sugar  is  run  through  a  special  regulat(u-  into  the  circular 
trough,  which  it  finally  fills.  The  mother-liquor  is  removed 
by  the  partial  vacuum,  the  apparatus  rotating  meanwhile, 
and  the  dried  sugar  or  other  material  strikes  against  a  blade, 
which  raises  t,  and  conveys  it  away  by  means  of  a  screw. 
The  hollow  axis,  around  which  the  circular  trough  rotates, 
constitutes  a  conduit  through  which  a  vacuum  may  be 
formed  in  the  vessel,  steam  or  air  injected,  and  the  motber- 
liquors  thereby  allowed  to  escape.  Claims  are  also  made 
for  an  adjustable  regulator,  and  also  the  means  for  raising 
the  crystals  and  conveying  them  outside  the  apparatus.  The 
working  parts  are  illustrated  by  diagrams. — J.  L.  B. 

Sugar;  Extraction  of .     B.  Schwerin,  Munich,  Bavaria. 

Jlng.  Pat.  808G,  April  19,  1901. 
TuE  saccharine  matter  in  a  disintegrated  .state,  and  mixed, 
if  necessary,  with  water,  is  subjected  to  the  action  of  an 
electric  current  by  means  of  a  positive  electrode  separated 
from  the  matter  to  be  extracted  by  a  layer  of  water,  and  a 
negative  electrode  pervious  to  the  liquid.  As  soon  as  the 
circuit  is  closed,  liquor  begins  to  percolate  through  and  run 
down  outside  the  negati%'e  electrode.  The  solution,  which 
smells  strongly  of  ammonia,  is  of  a  greenish-brown  colour, 
owing  to  the  presence  of  ammonium  and  sodium  albuminates. 
These  substances  may  be  precipitated  by  agitation  with 
metaliic  aluminium,  and  the  sugar  obtained  from  the  filtered 
solution  is  but  slightly  coloured.  Inversion  of  the  cane 
sugar  does  not  take  place  during  this  process. — J.  L.  B. 


XVII.-BREWING,  WINES,  SPIRITS,  Etc 

Barh')/ ;   Tendency   of- ,   to   t/et    I  tot   durinq   iTaltinti. 

By  M.  Delbriick.     Woch.   fur   Brau.,  1902,  19,   [10]    & 

[11],  122—123  and  142—143. 
A  TENDENCY  of  barley  to  get  hot  is  indicated  by  the  tem- 
perature of  the  couches  rising  very  rajiidly,  necessitating 
frequent  turning  over.      The  increase  of   the  temperature 
of  the  couches   in  a  given  time  depends  on  the  nature  of 


the  barley,  the  course  of  the  steeping  and  germiuatior 
processes,  the  arrangement  of  the  malt-house,  and  thi 
condition  of  the  air.  Heat  is  generated  by  the  respiraliot 
of  the  corn,  and  the  intensity  of  the  respiration  depends  oi 
the  physiological  condition,  the  activity  of  the  chcmica 
processes  performed  by  the  enzymes,  also  the  comparativt 
size  and  weight  of  the  corns.  The  chemical  compositiot 
of  the  endosperm  as  regards  sugar  ready-formed,  anil  thi 
sugar  and  other  soluble  products  produced  by  the  varioui 
enzymes,  influence  the  velocity  of  respiration.  A  furthei 
factor  is  the  movement  of  these  soluble  respirable  sub- 
stances, depending  on  the  proportion  of  water  as  thi 
means  of  conveyance,  the  diffusion  capacity  of  the  cells, 
and  the  vigour  of  the  embryos.  The  absolute  heijjlii 
of  the  temperature  at  wh-eh  germination  takes  place  alsc 
influences  the  intensity  of  the  reactions.  Strong  aeration 
causes  strong  respiration.  The  observable  rise  of  tempera- 
ture is  the  resultant  of  the  hea'  developed  and  of  that  taker 
away  (a)  by  radiation  depenaing  ou  the  nature  aud  extcul 
of  the  exposed  surface,  (6)  by  the  evaporation  of  watei 
from  the  couch,  and  (c)  by  the  introduction  of  cold  air 
A  barley  rich  in  proteids  tends  to  get  hot  owing  to  ex 
cessive  development  of  enzymes ;  a  small-corned  barlc\ 
tends  to  get  hot  owing  to  the  larger  number  of  active 
respiring  embryos  ;  a  barley  with  a  thick  husk  tends  t( 
keep  cool  owing  to  the  greater  evaporation  of  moisture 
Thus  the  typical  "hot"  barley  is  one  rich  in  proteids 
small-corned  and  with  thin  husks.  An  excessive  steep 
rank  growth,  high  temperature,  withered  rootlets,  aud  thiol 
couches  all  tend  to  develop  heat ;  mouldy  corus  are  alsi 
harmful,  because  the  moulds  respire  as  well  a^  the  baric; 
The  heat-energy,  developed  by  the  chemical  change  froir 
starch  to  sugar  and  that  absorbed  hy  the  building;  up  of  the 
plant  sub.-tance  from  the  sugar,  may  be  neglected. 

—J.  F.  B. 

Malt ;   Conversion  of  the  Percentages  of  E.rtract  in 

from  K,  Windisch's  Tables  into  those  from  Balling': 
'Tallies.  ().  Saare.  Woch.  fiir  Brau.,  1902,19  [11] 
14i-U6. 
There  are  two  sets  of  tables  now  in  use  for  deducing  th( 
percentage  of  extract  in  a  malt  wort  from  its  specifii 
gravity.  Both  are  based  on  the  speciti'r  gravity  of  i 
solution  of  cane  sugar;  but  whilst  K.  Windisch's  tabic! 
are  calculated  fri.m  specific  gravities  at  15°  (/',  thos« 
of  Balling  r.  fer  to  specific  gravities  at  17'5°  C.  Thi 
determined  ditferimces  between  the  two  scales,  in  worl: 
ranging  from  7  "6"  to  So",  were  0-10'  to  0"12';  average 
0-11°. 

Consequently,  in  the  estimation  of  the  extract  in  mal 
from  the  specific  gravity  of  a  10  per  cent,  wort,  Ihi 
percentage  of  extract  firand  by  lialiin^'s  method  nuist  b< 
increased  by  1  I  for  conversion  to  Windisch's  scale,  am 
conversrly  1"1  must  be  subtracted  from  the  percentogt 
found  by  Windisch't.  method  for  conversion  to  Balliog'i 
scale,  this  correction  referring  to  the  percentage  of  extrac 
in  the  malt  dry-substance. — J.  F.  li. 

Malt;  Purchase  of ,  on  Analysis.     ().  Saare.     Woch 

fiir  Brau.,  1902,  19,  [U)],  12G— 127. 

I.N  discussing  the  form  in  which  the  sjiecificatiou  of  i 
delivery  of  malt  should  be  stated,  the  author  quote: 
examples  which  show  that,  r.ither  than  guarantee  Ih. 
percentage  yield  of  extract  ou  the  malt  dry-subslauce,  i 
is  more  convenient  and  simpler  to  specify  the  quantity  o 
extract  to  be  delivered  in  a  given  weight  (100  kilo.^)  o 
malt  at  a  certain  price,  at  the  sani  ■  t'me  undertaking  tha 
the  proportion  of  moisture  shiU  not  exceed  a  certain  p'T 
centage.  In  this  way  the  value  of  a  unit  quantity  o 
extract^can  be  deteriuiued  at  a  glance,  and  proportioiia 
adjtistments  can  be  made  iu  the  invoice  for  any  divergences 
Such  pureliases  are  assumed  to  be  made  on  the  Germai 
official  process  of  analysis,  and  it  should  be  agreed  tha 
divergences  of  0'5  per  cent,  ot  extract,  ami  0-2.")  per  ceul 
of  moisture  are  allowable  for  errors  in  analysis. — J.  F.  B. 

Saccharomycetes  ;   Spore-formalion  among  the .  B.  T.  1 

Barker.  '  J.  Fed.  Inst.'lirewiug,  1902,'8,  [1],  2G— 76. 
Tin;  author  deals  exhaustively  with  the  question  of  sport 
formation  among  the  Saccharomycetes,  dividing  his  jubjei 
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into  two  section?,  the  external  conditions  and  the  internal 
conditions.  He  comes  to  the  conchisiou  that  the  statement 
of  tlie  conditions  necessary  for  spore-formation,  as  formu- 
lated by  Hansen,  must  now  be  extended  as  follows: — The 
se'ls  must  not  be  allowed  to  suffer  desiccation  :  a  plentiful 
iupplv  of  air  must  he  obtained  for  the  cultures  ;  only  young 
jnd  vigorous  cells  can  exercise  the  function  ;  a  suitable 
reiup^rature  is  necessary  ;  a  food  supply,  prr  se^  is  not 
prejudicial  and  iu  one  case  at  least  (S.  anomalus)  is 
accessary  ;  a  sexual  act  must  take  place  in  some  species 
ind  possibly  in  all. 

EefeiTing  to  the  external  conditions,  it  is  interesting  to 
lote  how  closely  they  coincide  with  those  to  which  the  wild 
rcasts  are  subjected  when  vegetating  on  the  surface  of  ripe 
ruits,  the  spores  produced  enabling  the  yeast  to  survive 
he  unfavourable  conditions  of  winter. 

As  regards  the  internal  conditions,  the  author  discusses 
rory  fully  the  question  of  a  process  of  sexual  conjugation 
IS  a  preliminary  to  sporulation.  Such  a  process  has  been 
)bserved  in  the  group  of  fission  yeasts,  Schizzo- 
laccharomycetes,  being  well  characterised  in  S.  octosportis 
ind  .S'.  Pombe.  Recently  the  author  has  described  a 
)udding  yeast,  Zygosaccharomyces,  on  the  surface  of 
lamaica  ginger  (see  this  Journal,  1901,  91S),  in  which 
:cnju;;ation  is  certainly  necessary  before  sporulation.  In 
bis  respect,  Zygosaccharomyces,  which  is  otherwise  closely 
■elated  to  the  Saccharomycetes  proper,  forms  a  connecting 
ink  bet^s'een  the  latter  and  the  group  of  fission  yeasts,  just 
IS  S.  l.uduigii,  does  from  a  morphological  point  of  view. 
Moreover,  preliminary  experiments  are  described  with 
S.  cereiisla,  I.,  which  might  be  explained  as  favouring  a 
'ormer  view  as  to  the  occurrence  of  a  very  simple  process 
)f  conjugation  in  this  species. 

As  regards  the  details  of  the  three  definitely  observed 
;ases  of  conjugation,  certain  transitional  diflerences  are 
aoticed.  In  Zygosaccharomyces,  conjugation  takes  place 
letween  two  entirely  separate  and  distinct  cells,  having  no 
;lnse  relationship  to  each  other.  In  5.  Pombe,  no  mention 
las  been  made  as  to  the  common  relation  between  an}'  pair 
if  conjugating  cells.  But  in  .S'.  octosporus,  conjugation 
nust  take  place  between  two  daughter  cells  produced 
lirectly  from  the  same  mother  ceii. 

Finally,  the  author  considers  that  all  the  three  groups  of 
reasts  ought  to  be  included  in  one  main  pioup — Saccliaro- 
nyces — in  view  of  the  connecting  links  between  them  and 
he  possibility  of  conjugation  being  common  to  all. 

—J.  F.  B. 

Mashing  Process ;    Course  of  the  Transformation  of  Starch 

and  Albumin  durinq  the .  W.  Wiudi^ch  and  E.  Hasse. 

Woch.  fur  Brau.,  IBOii,  19,  [13],  192—194. 

Che  authors  have  studied  the  course  of  the  reactions  taking 
jlace  in  Windisch's  "  short  "  mashing  process.  According 
0  this,  the  mash  is  started  at  a  temperature  of  62-  5  C,  the 
irst  decoction  is  then  withdrawn  at  once,  brought  to  the 
loil,  and  returned  to  the  mash,  raising  its  temperature  to 
'0'  C.  Saccharification  is  then  allowed  to  proceed  at  this 
emperature  for  30  minutes,  and  the  second  decoction  is 
hen  withdrawn,  boiled,  and  returned  to  the  mash,  rai^ing 
ts  temperature  to  75'  C,  and  the  nia^h  is  then  let  down, 
fhe  authors  took  samples  of  the  wort  (O  just  after  starting, 
eoiperature  62-.5' C,  when  the  first  decoction  was  with- 
IrawD;  (2)  after  returning  the  first  decoction,  temperature 
0'  C. ;  (3)  after  30  minutes"  saccharification  at  this 
emperature  ;  (4)  on  letting  down,  temperature  75°  C. 

The  results  of  the  analyses  of  the  filtered  worts  led  to 
be  following  conclusions  :  — 

Albumin  Transformation. — The  worts  were  boiled  and 
be  nitrogen  determined  in  the  coagulated  albumin  and  in 
he  filtrates.  The  uncoagulable  nitrogen  in  the  worts 
iisreased  sttadily  ihroughout  the  process.  The  total 
litrogen  in  the  unboiled  worts,  on  the  other  hand, 
lecreased  from  sample  1  to  sample  2,  owing  to  the  removal 
if  coagulable  albumin  in  the  first  decoction  ;  after  this 
tage,  however,  the  total  nitrogen  in  the  worts  showed  an 
ncrease.  Sample  3  showed  a  fiuther  decrease  of  coagii- 
able  albumin  owing  to  the  transformation  of  this  substance 
')     the    proteolytic    enzyme,  during    the    saccharification 


process.  Sample  4,  on  the  other  hand,  in  spite  of  the 
second  decoction,  showed  an  increase,  not  only  of  total 
nitrogen,  but  also  of  coagulable  albumin,  indicating  a 
further  extraction  at  this  st.nge  of  previously  insoluble 
proteids  from  the  grain.  Tlie  filtrates  from'  the  boiled 
worts  were  then  submitted  to  a  series  of  successive  group 
precipitations,  and  the  nitrogen  was  estimated  in  the  various 
precipitates. 

A  further  constant  quantity  of  coagulable  albumin  was 
obtained  by  boiling  the  worts  with  dilute  acetic  acid.  The 
filtrates  were  then  treated  with  lead  acetate,  and  here  also 
the  quantity  of  nitrogen  precipitated  remained  practically 
constant.  The  filtrates  from  the  lead  precipitates  were 
precipitated  with  phosphotungstic  acid,  and  the  final  filtrates 
were  boiled  with  4  per  cent,  sulphuric  acid  for  the  deter- 
mination of  the  acid-amide  nitrogen.  The  acid-amides 
(asparagine,  glutamine,  &c.)  remained  practically  constant 
throughout  the  process,  but  the  group  of  nitrogenous 
compounds  precipitated  by  phosiihotungstic  acid  showed  a 
steady  and  considerable  increase.  This  group,  therefore, 
was  the  only  one  found  to  increase  owing  to  the  activity  of 
the  proteolytic  enzyme,  but  it  is  remarked  that  the  whole  of 
the  groups  determined  only  accounted  for  less  than  half  of 
the  total  nitrogen  in  the  worts. 

Starch  Transformation. — The  authors  made  the  unex- 
pected discovery  that  as  much  as  92  per  cent,  of  the  total 
extract  had  not  only  been  dissolved,  but  also  fully 
saccharified  in  the  first  stage,  before  the  intended  sacchari- 
fying temperature  of  70°  C.  had  been  reached.  It  follows, 
therefore,  that  in  properly  modified,  pale  malts,  saccharifica- 
tion proceeds  at  62  •  5°  C.  so  rapidly  that  only  the  harder, 
le!S  modified  point-ends  of  the  endosperm  (equivalent  to 
8  per  cent,  of  the  total  extract)  remain  to  be  dealt  with  in 
the  subsequent  operations  at  70''  C.  The  saccharification 
which  then  took  place  was  characterised  by  a  smaller 
production  of  maltose  and  a  larger  production  of  dextrin 
,  owing  to  the  higher  temperature.  Thus  the  dextrin  in- 
creased not  only  in  quantity  but  in  proportioa  to  the 
maltose  as  the  mashing  proceeded.  The  cane  sugar 
reiuained  practically  constant.  These  results  explain  why 
it  is  not  possible  to  vary  the  composition  of  the  worts 
obtained  from  the  same  malt  by  varying  the  conditions  of 
mashing,  most  of  the  work  being  completed  before  the 
higher  temperatures  are  reached.— J.  F.  B. 

"  Casse"   of   Wines;     Action    of  Sulphurous    Acid    in 

Preventing  .      J.   Laborde.     Comptes  Rend.,  134 

[12],  72:;— 72.1.  ''''*' 

Free  sulphurous  acid  prevents  "  casse,"  but  in  combination 
(whether  as  sulphite  or  with  an  aldehyde)  it  is  not  effectual. 
If  to  a  "cassable"  wine  the  minimum  quantity  of  sul- 
phurous acid  necessary  to  prevent  "casse  "  be  added,  and 
if  the  wine  be  then  kept  in  a  well-closed  vessel  for  some  time, 
some  of  the  sulphurous  acid  goes  into  combination,  and  on 
again  exposing  the  wine  to  the  air  "  casse  "  shortly  sets  in. 
This  proves  that  sulphurous  acid  does  uot  .act  (as  heat  does) 
by  destroying  the  oxydase  to  which  "  casse  "  is  due.  It  also 
shows  the  necessity  for  adding  to  the  wine,  for  permanent 
protection,  more  than  the  minimum  quantitv'  of  sulphurous 
acid.  Destruction  of  the  oxydase,  when  this  occurs,  is 
most  probably  due  to  aeration  and  the  action  of  the  oxygen 
so  absorbed.— J.  T.  D. 

English  Patents. 
Kiln  or  Drying   Apparatus  for  Drying   Brewers'  Grain, 
Wet    Diitnayed,  or    Ill-conditioned    Grain,    and     other 
Moist  Substances.     L.  W.   Harvev,   London.     Eug.  Pat. 
7110,  April  4,  19ul. 

The  kiln — plans  of  which  accompany  the  specification — 
is  so  arranged  that  the  products  of  combustion  do  not 
come  into  contact  with  the  substance  to  be  dried.  The 
troughs  conveying  the  material  are  connected  together  in 
such  a  manner  that  they  are  only  open  to  a  chamber 
external  to  the  furnace  uptake. 

Every  top  edge  of  a  trough  in  a  tier  is  connected  with 
the  opposite  edge  of  the  trough  above,  the  opposite  edge  of 
the  bottom  trough  being  connectetl  to  the  wall  of  the 
chamber  so  as  to  form  a  separate  chamber  from  the  fire 
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chamber,  and  to  allow  of  free  heating  all  round  the  trough. 
Air-holes  are  provided  at  the  lower  part  to  induce  and 
regulate  au  upward  draught.— J.  L.  15. 

Mash  Tuns  for  Brewing  Purposes.  F.  G.  Riley, 
Surrey.'  Eng.  Pat.  9357,  May  6,  1901. 
To  the  centre  of  the  bottom  of  a  mash  tun  a  toothed  wheel 
is  suitably  fixed,  on  either  side  of  which  revolve  two 
pinions  •  these  are  secured  on  a  horizontal  shaft  which 
extends  the  whole  di.imeter  of  the  tun  but  does  not  revolve. 
The  shaft  is  attached  by  means  of  a  bracket  to  a  vertical 
shaft  which  passes  through  the  bottom  of  the  tun  ;  arrange- 
ments are  also  made  so  that  in  case  of  excessive  strain  the 
shaft  can  slip.  The  two  pinious  are  provideil  with  bosses 
and  sleeves  to  which  lakes  are  attached.  These  internal 
rakes  are  independent  nt  the  shape  of  the  tun,  and  require 
very  little  power  to  drive  them. 

The  secoud  claim  is  for  a  new  method  of  removing  the 
grains.  A  valve  is  made  inside  the  tun  with  a  screwed 
h.)le  in  which  a  footstep  slides.  This  is  kept  at  the  top  of 
the  hole  by  means  of  a  spring.  Suspendeil  above  the  tun 
is  a  screw-pointed  spear  and  when  the  grains  are  ready  to 
be  removed,  this  spear  is  lowered,  screwed  into  the  valve 
and  lifts  the  same  out,  thus  allowing  the  gr.iins  to  be 
discharged  without  entering  the  tun. — J.  L.  H. 


Brewing  H.  A.  Ilobson,  and  the  Concentrated  Beer 
Company,  Ltd.  London.  Eng.  Pat.  4943,  March  8, 
1901. 

Tiir.  patentees  claim  the  following  processes  :  — 

1.  A  decoction  of  hops  is  prepared  by  digesting  and 
boiling  hops  in  a  liquor  made  by  extracting  respectively 
residual  soluble  constituents  which  were  retained  by  the 
spent  hops  anil  the  malt  of  a  previous  brew.  The  liquor  is 
then  drawn  off  and  the  spent  malt  charged  with  hot  watei- 
and  the  spargings  added  to  the  spent  hop  extract. 

2.  A  portion  of  the  hop   infusion   is  withdrawn  and  the 
tannic  acid  fixed  ;  this   portion  is  then  heated  and  returned 
to  the  bulk   so  as  to   raise  the  temperature  of  the  mash 
liquor   without  diluting  it   by  the   introduction   of    naked   , 
steam. — J.  L.  ¥>.  | 

Breweis'  Vats  :  Bouser  Apparatus  for .     S.  Briggs,     | 

Burton-on-Trent.     Eng.  Pat.  9752,  May  10,  1901. 

'  The  rousing  apparatus  for  fermentation  vats  consists  of  a 
wide  central  pipe  with  holes  at  the  bottom,  arranged  as  a  ; 
vomit.  .V  smaller  pipe  also  enters  the  larger  one  at  the  i 
bottom,  and  injects  filtered  air  under  pressure  into  the 
central  shaft.  This  current  of  air  sucks  up  the  liquid  and 
sediment  of  yeast  at  the  bottom,  and  discharges  it  from  the 
top,  whence  it  falls  back  into  the  vat,  guided,  if  necessary, 
by  a  cowl  placed  on  the  top. — J.  F.  B. 

Malt   and   Spirituous    Wi7ies   and   Liquors;    Method  for 

liefininq,     Aqeing,    Melloieinq,     and     Purifi/mg    . 

J.F.Duffy.Chicago.U.S.A.    Eng.  Pat.  391,  Jan.  G,  1902. 

The  liquor  is  first  treated  with  air  under  pressure,  then 
heated  and  atomised.  Air  is  impregnated  with  a  suitable 
reagent  and  mixed  with  the  atomised  licjuor,  after  which 
distillation  takes  place. — J.  L.  B. 

Malt  and  Spirituo)ts  Wines  and  Liquors ;  Apparatus  for 

Refininq,     Ageing,    Mellowing,    and     Purifying    . 

J.  F.Duffy,  Chicago,  U.S.A.    Eng.  Pat.  392,  Jan.  6,  1902. 

The  patentee  claims  the  use  of  the  following  apparatus  :— 
A  supply  tank,  a  heating  tank  arranged  at  a  lower  level,  an 
air  compressor,  a  supply  pipe  connecting  the  supply  with 
the  heating  tank,  and  a  pipe  leading  from  the  air  com- 
pressor to  the  supply  pipe,  entering  the  latter  at  an  acute  angle. 
Within  the  heatiug"  tank  is  a  coil  connected  with  the  supply 
tank.  There  is  also  au  atomising  tank,  an  atomisei-  con- 
nected with  the  heating  tank,  and  means  for  ejecting  a 
current  of  impregnated  air  upon  the  liijuor  as  it  emerges 
from  the  atomiser. — J.  L.  B. 


Gaseous  Liquids  ;  Apparatus   for  Supplying .     A.  C. 

J.  Charlier,  Glasgow.  Eng.'Pat.  9041,  May  2,  1901. 
The  apparatus  is  intended  for  delivering  mineral  waters, 
beer,  &c.,  into  glasses  ready  for  consumption  without  loss 
of  the  contained  gas.  The  liquid  is  delivered  from  the 
containing  cyliniler  through  a  tap  into  a  glass  receptacle  or 
vessel,  from  which  it  is  discharged  as  required  through 
another  tap,  the  laps  being  worked  in  conjunction,  so  that 
one  is  opened  when  the  other  is  closed,  and  j  ire  versa. 
The  glass  receptacle  is  provided  at  the  top  with  a  poppet 
valve,  which  is  loaded  to  any  required  pre-^sure  to  vary  or 
regulate  the  top  pressure  on  the  liquid. — U.  .V. 

Fkencu  Patent. 

Diniilurid  Alnihol  ;    Process  for  Manufacturing ,  5y 

replacing  Petroleum  bg  Excessice  and  Different  Fer- 
mentations. G.  Pereirc  and  G.  P.  Guignard.  Fr.  Pat. 
316,062,  Nov.  19,  1901. 

The   ordinary    distillery    wort    is    first    subjected    to    an 

amylic  fermentation  by  the  use  of   the  vibrion  amylozyme, 

and    then    to     the    usual   alcoholic    fernientatiou,  wherein 

1   ordinary  yeast  is  employed.      By   this   process  denatureil 

I   spirit  is  obtained  without  addition  of  petroleum. — J.  L.  B. 

I 

'      XVIII.-f  OODS ;  SANITATION  ;  WATER 
PUEIFICATION,  &  DISINFECTANTS. 


(^.)— FOODS. 

English  P.\te:)t8. 

Alimentary    Sulistances    and    Beverages,    Oils  aiul  other 

Oxidizable  Materials;    Treatment  of  .     J.  ITogartb, 

Kirkcaldy,  Fifeshire.  F.ng.  Pat.  9039,  May  2,  1901. 
The  process  claimed  is  a  development  of  Eng.  Pats.  9003, 
1896,  and  4695,  1897  (this  Journal,  1898,  366),  and  con- 
sists in  subjecting  the  material  to  the  action  of  the  air 
surrounding  arc  lights  or  the  external  surfaces  of  incan- 
descent lamps.  The  gases  may  also  be  collected  at  the 
terminals  of  electric  mains,  and  caused  to  pass  over  or 
through  the  material  by  means  of  pumps  or  fans,  with  or 
without  previous  admixture  with  air.  Screens  of  varioas 
coloured  glass  may  be  used  to  modify  the  rays.  It  is, 
stated  that  the  said  gases  and  rays  have  an  action  ou  tde 
diastase  ferments  of  cereals  ami  may  be  employed  for 
oxidising  oils  and  the  like. — W.  P.  .'^. 

Foods.  Process  for  Preserving  .     W.  Manasse,  Berlin. 

Eng.  Pat.  9653,  May  9,  1901. 
1  Cooked  or  partly  cooked  foods,  such  as  meat,  fat,  6sh, 
[  Crustacea,  eggs,  fungi,  vegetables,  &c.,  are  immersed  for 
some  time  iu  a  dilute  acid,  such  as  hydrochloric  acid  of 
0-2  per  cent ,  and  are  then  placed  in  a  gelatinous  liquid, 
such  as  may  be  obtained  by  boiling  meat,  bones,  or  the  like, 
in  which  is  dissolved,  in  suitable  proportion,  a  substance, 
such  as  sodium  bicarbonate,  to  neutralise  the  acid.  The 
product  may  then  be  sterilised  and  preserved  in  closed 
vessels. — E.  S. 

Diastase;  Method  of  Obtaining ,  and  Preparing  ii 

for  Use.  T.  Hancock,  Worcester.  Eng.  Pat.  11,035 
May  29,  1901. 
According  to  this  specification,  diastase  is  prepared  bj 
first  raaltin  ;  the  grain  in  the  usual  way  and  then  grindlnp 
the  sprouts  into  flour,  which  contains  a  considerahU 
quantitj;.or  diastase,  and  which  maybe  used  either  by  it6i;U 
or  mixed  with  other  flour. — J.  F.  B. 

Oatmeal  in  Oat-cocoa  ["  Hafercacao  "J  ;  Determination  Oj 

.     A.  Goske. 

See  under  XX III.,  page  565. 

Citric  Arid  in    Milk;    Detection   of aud  JieactioHO 

Citric  Acid  with  Hromine  and  Pota'mii.m  Permangamit 
{Slahre's  lleaction).     \  U'olilk. 

Sec  under  XXIII.,  page  564. 


Iprii30,i9n2.)       JOURNAL  AND  PATENT  LITERATURE.— Ci.  XVIIL,  XlX.,  &  XX. 


559 


(B.)— SANITATION ;  WATER  PURIFICATION. 
English  Patents. 

'liter;     .4)i}Mriilus  fnr   Softeninti    ,    and    Removiny 

Suxpeiidrd  Matter  from  Lu/uids  Iti/  eont^nuoiis  Deeanla- 
tion.  T.  K.  Wolluslou,  Manchesior.  Eng.  Pat.  6129. 
March  23,  1901. 

iiK  .ipparatus  eiimpriscs  a  heating  and  mixing  vo.sfel,  a 
ecipitation  tank,  and  a  settling  ami  decantation  tanl<. 
le  first  has  the  form  of  a  cylindricil  funnel,  open  at  the 
p,  where  the  water  is  admitted  and  cascades  downwards 
cr  a  series  of  baffling  plates,  being  heated  by  steam  which 
ics  from  below.  The  heated  water  is  then  mixed  with 
e  chemical  reagent,  and  falls  down  the  spout  of  the 
nnel  to  the  bottom  of  the  precipitation  vessel,  overflowing 
iim  the  top  of  this  and  entering  the  larger  decantation 
nk  .It  the  bottom.  This  tank  is  fitted  with  a  series  of 
)ping  plates,  by  which  the  precipitate  is  removed  from  the 
iter  as  it  slowly  rises,  and  the  clarified  water  overflows  at 
t  top. — L.  A. 

'.waqe  or  other   Liquid   to,   and  Wiilidrawal  from,   Filter 

Beds;  Apparatus  for  the  Automatic  Discharge  of . 

H.  B.  Killon,  Manchester.  Kng.  Pat.  5834,  March  20, 
1901. 

ms  specification  describes  modified  arrangements  for 
fectiog  the  same  purpose  as  No.  2(>47  of  1900  (this 
)urnal,  1901,  61).  .\  combination  of  valves,  floats,  and 
vers  is  described  by  which  four  or  more  bacteria  beds  are 
lerated  automatically  in  rotation,  means  being  provided 
r  opening  the  inlet  valve  to  each  bed  when  the  next 
iterior  bed  in  the  cycle  is  nearly  full,  and  for  keeping  the 
Iter  bed  full  until  the  alternate  posterior  bed  is  nearly  full, 
id  for  then  draining  it  until  the  next  posterior  bed  is 
larlv  empty. — L.  A. 


{O-  DISINFECTANTS. 


H.  Lowe   and 
Exp.   Station, 


isecticides ;    E.rpfri:i(ents  icilk .      V. 

V.  ,1.   Parrott.      Bull.   New   York  .\gric 

No.  302,  December,  1901. 

HE  authors  have  made  experiments  as  to  the  best  means 

'deslroyiog  the  San  Jose  scale  on  fruit  trees. 

Sjn-ayiiii/  with  Emidsiims  of  Crude  I'etroleum  and  Water. 

-Winter  applications  of  emulsions  containing  25  per  cent. 

more  of  petroleum  seriou.sly  injured  or  killed  peach  trees, 
uropcan  plum  trees  and  apple  trees  were  not  injured, 
;cept  by  40  per  cent,  and  stronger  emulsions.  Cherry  and 
ar  trees  were  not  injured  by  either  the  emulsified  or 
idiluteil  petroleum.  Spring  applications  resulted  in  serious 
jory  to  European  plum  trees  by  the  undiluted  petroleum  ; 
id  .slight  injury  by  the  60  per  cent,  emulsion,  whilst  the  40 
?r  cent,  emulsion  was  as  a  rule  harmless.  Peach  trees  were 
riously  injured  by  the  W  per  cent,  and  stronger  emulsions, 
oung  c'ai^rry  and  pear  trees  were  not  injured  by  either  the 
uulsificd  or  undiluted  petroleum.  The  hibernating  scales 
e  Dot  destroyed  by  the  2.")  per  cent,  emulsion  ;  to  effect  this, 
uulsions  of  40  per  cent,  or  higher  strength  must  he 
uployed,  but,  as  indicated  above,  these  should  be  used 
aly  in  spring,  a  short  time  before  the  buds  begin  to  swell, 
id  not  at  any  time  upon  peach  trees. 

Fumiijiitiuii  with  iti/droi'i/anir  Acid  (?<is. — In  the  experi- 
ents,  amounts  of  hydrocyanic  acid  gas  varying  from 
18  to  0'3  grni.  per  cubic  foot  of  air  space  were  used, 
pple,  cherry,  pear,  and  plum  buds  were  not  injured  ; 
■ach  buds  were  not  injureil  by  0'22  grm.  per  cubic  foot, 
It  showed  signs  of  slight  injury  with  0-3  grm.  per  cubic 
ot.  Experiments  in  the  winter  (December)  resulted  in 
lure  to  destroy  the  scales  with  less  than  0'3  grm.  of  HCN 
r  cubic  foot,  but  in  the  spring  (early  June),  the  scales 
Tc  destroyed  by  u- 18  grm.  of  HCN  pw  cubic  foot. 
.Vs  regards  effectiveness,  fumigation  is  better  than  spray- 
it,  the  principal  advantage  heiug  that,  with  suitable 
ecautions,  probably  every  scale  will  be  killed  by  fumi- 
tion,  whilst   it  is  very  diliicult,  it  not  impossible  to  reach 

of  them  with  a  spray.  In  actual  [iraetice,  however,  the 
ligation  method  can  only  be  employed  in  the  case  of 
lall  treeB. 


Other  insecticides  which  have  been  tried  with  some 
degree  of  success  are  an  emulsion  of  whale-oil  soap  and 
crude  petroleum  ;  a  lime,  sulphur  and  salt  vpasb  (lime,  30 
lb.;  sulphur,  20  lb.;  salt,  1.')  lb.;  and  water,  60  gallons), 
and  a  kerosene  lime  emulsion  (fresh  lime,  4  lb. ;  water,  5 
gallons  ;  and  kerosene,  1  gallon). — A.  S. 


XIX.-PAPEE.  PASTEBOARD,  Etc. 

Spent  Atk(dinc  Liquor  from  the  Reduction  of  Poplar  Wood 

for  Paper   Stock;    i^omposition  of  .      i\I.  £..   Griffin. 

J.  Amfcr.  Chein.  Soc,  1902,  24,  [3],  235— 23S. 

Process  of  Reducing  Spruce  and  Poplar  Wood. — The  method 
of  jireparing  paper  stock  from  these  woods  by  treatment 
with  alkali  under  steam  pressure,  was  devised  by  Meliner 
in  IS65.  In  the  process  now  used,  the  wood  is  cut  into 
chijis  and  iutroduced  into  digesters  holding  from  three  to 
five  cords,  where  it  is  treated  with  strong  alkali  solution 
(90  to  100  grms.  of  soda  ash  per  litre),  added  in  the  propor- 
tion of  about  four  gallons  to  each  cubic  foot  of  space  in  the 
apparatus.  After  being  subjected  to  steam  pressure  of  100 
to  120  lb.  for  7  or  S  hours,  the  mass  is  forced  out  under 
pressure  and  washed. 

Sjient  Alkaline  Liquor. — When  removed  from  the  digester 
this  is  of  a  light  rose  colour,  but  on  exposure  to  the  air, 
immediately  becomes  black.  It  has  a  specific  gravity  of 
about  1  ■  08  at  15°  C,  and  contains  about  14  or  15  jicr  cent, 
of  solid  matter  {i.e.,  residue  dried  at  100  '  C.),  which  is  very 
deliquescent. 

A  sample  examined  by  the  author  gave  the  following 
results  calculated  upon  the  total  solids  dried  at  100'  C. : — 

Per  Cent. 

Silica n-ll 

Iron  and  aluminium  oxides    (»'02 

Calcium  oxide t>"05 

Potassium  oxide n'69 

Sodium  oxide 2.5*09 

Carlion  dioxide .'i'tii 

Acetic  acid yS9 

Organic  matter  extracted  by  naphtha  boilinjr 

belowCO^C i-sr, 

„  „       extracted  by  ether TU 

„  „  „         „   absolute  alcohol  2.S"2() 

water 17"02 

Total    alkalis,    by  titration    of  incinerateil 

residue - 4i"25 

— c;.  A.  M. 

XX -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES.  AND  EXTRACTS. 

Bismuth  Oxide;    Reactions  of ,  with   Metallic  Salts. 

J.  .Vloy.     Hull.  Soc.  Chim.,  1902,  27,  [5],  136—137. 

A  SEUIES  of  experiments  carried  out  by  the  author  do  not 
support  the  statements  of  Lebaigue  that  bismuth  oxide, 
anhydrous  or  precipitated,  when  boiled  with  metallic  salt 
solutions,  displaces  ferric  iron,  chromium,  and  aluminium, 
but  has  no  action  on  ferrous  iron,  cobalt,  nickel,  copper, 
zinc,  and  lead.  With  ferric  salts  the  reaction  is  only  com- 
plete in  very  dilute  solution— not  more  than  1  molecular 
weight  per  litre  in  the  case  of  the  chloride,  and  half  that 
amount  per  litre  of  the  nitrate :  with  the  sulphate  the  pre- 
cipitation is  still  more  difficult ;  in  each  ease  the  precipitate 
consists  of  ferric  oxide.  A  greenish-white  precipitate, 
which  appeared  to  consist  of  basic  salts,  was  formed  by  the 
action  of  the  oxide  on  ferrous  salts.  The  reaction  with 
aluminium  salts  only  takes  place  completely  as  in  the  case 
of  iron,  in  very  dilute  solution.  Manganese,  cobalt,  nickel, 
lead,  zinc,  and  cadmium,  are  partially  displaced  from  their 
solutions  by  oxide  of  bismuth. — J.  W.  H. 

Mercuric  Chloride  Solution  ;  Preservation  of .     II.  G. 

Greenish  and  F.  A.  Upsher  .Smith.     Pharm.  J.,  1902,  68, 
[1655],  215—217. 

The  authors  have  examined  the  intluence  ou  the  change 
which  mercuric  chloride  solution  undergoes  on  kei.[ting,  of 
the  nature  of  the  bottle  in  which  it  is  kept.     They  arrive  at 
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the  following  conclusions  :  (1)  A  solution  of  mercuric 
chloride  in  distilled  water  will  keep  satisfactorily  in  white, 
ereen,  or  blue  bottles  for  a  reasonable  length  of  time,  if  not 
exposed  to  direct  sunliftht.  (2)  Even  in  direct  sunlight,  the 
Bohition  will  keep,  if  protected  by  the  use  of  amber-coloured 
bottles,  (a)  The  ordinary  white  glass  bottles,  whether  of 
English,  German,  or  French  manufacture,  do  not  appreci- 
ably differ  in  their  action.  (4')  The  minute  deposit  gradu- 
ally formed  in  the  solution  consists  partly  or  wholly  of 
mercurous  chloride,  (j)  .Mercuric  chloride  with  tap  water 
gives  a  copious  precipitate  in  blue,  green,  or  white  glass 
bottles  on  exposure  to  light ;  the  precipitate  will  not  form, 
however,  to  any  appreciable  extent,  in  amber-coloured 
bottles  or  in  darkness.  (G)  In  diffa^ed  light,  amber- 
coloured  bottles  preserve  the  solution  better  than  blue, 
green,  or  white  bottles.  (7)  In  strong  light,  amber-coloured 
glass  alone  is  satisfactory. — A.  S. 

T/wrium  in  Monazite  Sand;  Vetermination  of . 

E.  Benz. 

See  under  XXIII.,  page  563. 

'J'lidrium  :  New  Method  of  Determining  . 

F.  J.  Metzger. 

Sec  under  XXIII.,  page  563. 

Anirmone    Me.ricana ;    Alkaloidal    Constituents   of  . 

j.  O.  Schlotterbeck.     J.   Amer.  Chem.  Soc,   1902,  24, 
[3],23S— a-l'i. 

The  Jlexican  or  prickly  poppy  is  indigenous  to  Mexico, 
the  Southern  .States  of  North  America,  and  thn  West 
Indies.  According  to  some  it  has  narcotic  properties, 
whilst  others  claim  that  it  is  valuable  as  a  purgative  and 
emetic. 

Charbonnier  (J.  de  Pharm.,  1868,  [5],  7,  •''■J8)  claimed 
to  have  isolated  morphine,  and  his  statement  was  con- 
firmed by  Ortega.  Peckolt  (Ber.,  8,  285),  however, 
concluded  that  the  plant  contained  a  new  alkaloid, 
argemonine,  and  not  morphine. 

■fo  determiue  this  question  the  author  exh  lust'jd  a  large 

quantity  of  the  dried  plant  with  chloroform,  and  obtained 

a    large    yield    of    berberiue,   whilst    a    second    alkaloid, 

■identified  as  protopine,  was  extracted  with  etiier  from  the 

filtrate. 

In  the  author's  opinion  protopine  was  the  substance 
regarded  as  m  )vphine  by  Ch-.irbonnier,  and  as  a  new 
alkaloid  by  Peckolt. 

Potassium  nitrate  was  identified  among  the  salts 
naturally  existing  in  the  plant. — C.  A.  M. 

y<ikimbine.     J.  Pharm.  Cbim.,  1902, 15,  [6],  281—282. 

This  bark  of  the  yohimbe,  a  tree  from  the  Cameroons, 
yieWls  the  alkaloid  yohimbine,  the  hydrochloride  of  which, 
C.-.,ll.j,sN203.  UOl,  has  recently  been  found  to  be  apliro- 
disiac.  In  physiological  action  the  alkaloid  is  somewhat 
similar  to  cocame.  The  reactions  of  the  bases  have  been 
compared  by  Arnold  and  Behrens,  with  the  following 
results:  Yohimbine  cry.stallises in  prismitic  needles,  which 
melt  at  232^  C. ;  they  turn  yellow,  then  orange-red,  on 
e.vposure  to  light.  The  hydrochloride  melts  at  200°  C. 
Gold  chloride  (1  :  100)  gives  a  deep  grej'ish-violet  preci- 
pitate. When  heated  with  sulphuric  acid,  yohimbine  gives 
a  slight  odour  of  menthol,  whilst  cocaine,  under  the  same 
treatment,  evolves  an  odour  of  methyl  benzoiite.  Fuming 
nitric  acid  gives  a  deep  green  coloration,  turned  cherry-red 
with  alcoholic  potash  ;  cocaine  gives  no  such  coloration.  If 
dry  bleaching  powder  is  added  to  a  solution  of  yohimbine 
in  sulphuric  acid,  the  particles  are  coloured  a  deep  orange- 
red  ;  cocaine  gives  in)  coloration.  Yohimbine  is  not 
blackened  wnen  mixed  with  calomel  and  moistened,  whereas 
cocaine  causes  blackening ;  yohimbine  reduces  alkaline 
silver  solutions.  AuKUonium  niolybdate,  iodine  in  potas- 
sium iodide,  tannin,  platinum  chloride,  Nessler's  reagent, 
aad  chromic  acid  give  similar  reactions  with  the  two  bases. 

—A.  C.  W. 


Troplne  from  Tropidiiie  and  the  Sgjithesis  of  Atropine. 
A.  Ladenburg.     Ber.,  1902,  35,"  [5],  1 159—1162. 
The  author's  conversion  of  tropidine  into  tropine  hy  means 
of  hydrobromic  acid  in  the  cold  (Her.,  23,  1780  and  2225) 
has    been    questioned    by   Wdlsta*tei-,  who    has   devised    a 
process    of   his   own    (this    Journal,    1901,     1135).      The 

previous    method    has  now    been    modified   as   follows : 

Pure  tropidine  was  converted  into  the  dry  crystallised 
hydrobromide,  which  was  then  shaken  with  rather  more  than 
I  mol.  of  fuming  hydrobromic  acid  in  the  thermostat  at 
35^  C.  .\n  equal  weight  of  water  was  then  added,  and  the 
mi.xture  heated  at  160°  C.  for  24  hours,  the  product  being 
then  distilled  with  a  slight  excess  of  soda  to  remove 
unaltered  tropidine.  Caustic  potash  in  excess  was  added  to 
the  residue,  which  was  extracted  with  chloroform.  The 
extract  is  a  mixture  of  tropine  aufl  il-tropine,  which  were 
separated  by  means  of  the  gold  salts.  1  he  tropine  gold 
salt  was  then  converted  into  the  platinum  salt,  the  most 
characteristic  compouiLd.  The  complete  synthesis  of  atro- 
pine can  thus  be  effected  in  the  following  stages  :  synthesis 
of  glycerin,  thence  to  glutaric  acid,  to  suberone  (Crum 
Brown  and  Walker),  to  tropidine  ( Willstii(ter),  to  tropine 
(Ladenburg),  to  tropaicaeid,  then  atropine  from  tropine  and 
tropaic  acid  (Ladenburg). — A.  C.  W. 

Betaine  ;  Improved  Method  for  the  Preparation  of  ■■ . 
V.  Stanek.  Zeits.  Zuckerind.  in  Bohmen,  1902,  26,  [6], 
287—289. 

As  betaine  withstands  the  action  of  hydriodic  acid  even 
at  210^  C,  as  well  as  that  of  chromic  acid,  which  destroy! 
most  of  the  associated  organic  substances,  it  was  to  be 
expected  that  it  would  not  be  affected  by  heating  with 
sulphuric  acid.  Such  was  found  to  be  the  case,  althoogh 
asparagio,  under  these  circumstances,  is  destroyed.  On 
this  result  is  based  the  method  of  preparing  betaine. 

Equal  quantities  of  molasses  or  osmose-water  (cOD- 
centrated  to  8>°  Balling)  and  concentrated  sulphuric  acid 
are  mixed  in  a  capacious  ves'iel.  When  violent  frotbiiig 
has  ceased,  the  spongy  mass  is  heated  to  120° — 130°  C. 
for  three  hours,  then  stirred  up  with  water,  calcium  hydrate 
added  to  alkaline  reaction  and  the  mixture  dried.  The 
powdered  mass  is  extr;icted  by  boiling  with  96  per  cent. 
alcohol.  The  pale  yellow  solution  contains,  in  addition  to 
betaine,  small  qu\intities  of  lime  salts  of  organic  acids. 
By  repeated  extraction  almost  the  whole  of  the  betaioe 
may  be  brought  into  solution.  The  extract  is  boiled  with 
animal  charcoal,  filtered,  and  the  alcohol  distilled  off.  The 
residue  may  be  either  strongly  cooled  and  hydrochloric 
acid  gas  passed  in,  or  it  may  be  concentrated  to  a  syrup 
and  the  mother  liqaor,  poured  off  from  the  crystallisBd 
betaine,  diluted  with  alcohol  before  the  gas  is  passed  in. 
Tlie  hydrochloride  obtained  is  recrystallised  from  water  oi 
dilute  alcohol. 

Molasses  containing  0-67  per  cent,  of  betaine  nitrogen 
representing  7 '34  per  cent,  of  the  hydrochloride,  gave  a 
yield  of  6  •  3  per  cent. — L.  J.  de  W. 

Benzoyl-hipiniu  ;  Production  of  .  E.  Merck,  Darm- 
stadt. Ger.  Pat.  129,.561,  June  25,  1901.  Zeits.  angew. 
Chem.,  1902,15,  [13],  316. 

MoNORENZOYL-LUPiNiN,  CniH,,(COC|,Hj) NO,  said  to  be 
an  active  therapeutic  agent,  is  obtained  by  heating  inactive 
lupinin  with  benzoyl  chloride  or  benzoic  anhydride,  either 
alone  or  with  the  adilition  of  diluents  or  of  alkalis  or  othtr 
bases,  su»h  as  pyridine.  It  forms  colourless  needles,  m.  pt. 
48° — 49°,  is  very  readily  soluble  in  the  usual  organic ) 
solvents,  and  is  practically  insoluble  in  water. — H.  B. 

Vi-iododithgmol  [Aristol];  Presence  of  Chlorine  Compomd.^ 

in    Commercial  .      H.  Cousin.      J.   Pharm.  Cbim., 

1902,15,  [6],  271—279. 
TiiK  aristol  was  treatt^d  with  ether,  the  solution  filtered, 
the  residue  washed  with  e'her  and  ignited.  The  ash  varied 
from  1'4  to  13-55  percent,  in  the  six  samples  examined;  it 
contained  chlorine  and  iodine  eonibineil  with  potassiuui, 
sodium  and  c^ileium.  The  ethereal  solution,  after  evaporat- 
ing  and   drying,   gave   the   organic   matter,  in  which  the 
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ilorine  .and  iodiue  were  then  determined.    The  composition 

ini^ed  from 42'5S  percent,  of  iodine  and  0-29  per  cent,  of 
iloriiie  to  19 '6  per  cent,  of  iodine  and  10 '38  per  cent, 
f chlorine.  The  theoretical  amount  of  iodine  is  46-lS  per 
;nt. 

Three  methods  have  been  described  for  the  preparation 
f  aristol : — (1)  The  action  of  a  solution  of  thymol  in 
lustic  soda  on  a  solution  uf  iodine  in  potassium  iodide, 
1)  The  addition  of  potassium  iodide  to  a  solution  of 
ivinol  iu  caustic  soda  and  pouring  the  mixture  into  a  large 
(cess  of  a  strong  solution  of  potassium  hypochlorite  ; 
))  the  treatment  of  a  solution  of  thymol  in  caustic  soda 
ith  a  solution  of  iodine  in  potassium  iodide,  followed  by 
le  addition  of  a  large  excess  of  sodium  hypochlorite  to 
berate  the  iodine  from  the  iodide.  Method  (2)  gave  the 
jthnr  a  product  containing  27  ■X2  per  cent,  of  iodiue  and 
•4G  per  cent,  of  chlorine.  The  substance  obtained  by 
icthiid  (3)  contained  40'6  per  cent,  of  iodiue  and  2'32  per 
;nt.  of  chlorine. — A.  C.  W. 

Otto  of  Rose.     E.  J.  Parry.     Cbem.  and  Druggist,  1902, 

60,  [1154],  390. 
COOKDING  to  a  recent  statement,  E.  M.  Holmes  appears 
)  consider  that  otto  of  rose  cannot,  for  practical  purposes, 
e  obtainid  pure.  The  author,  however,  who  has  had 
pportuuitles  of  examining  a  very  large  number  of  samples 
oan  different  sources,  has  come  to  the  conclusion  that 
lulteration  is  practised  to  a  much  less  extent  than  is 
suully  supposed.  The  author  differs  from  Holmes'  view 
lat  otto  from  white  rose  cannot  be  odorous,  and  that  the 
bite  rose  is  used  because  it  yields  more  stearoptene  for 
ilulteration  purposes.  He  states  that  the  white  rose 
ourishes  far  better  than  the  red  iu  some  districts,  and 
systematically  distilled  with  the  red  rose  iu  variable 
uautity.  The  author  then  refers  to  the  great  differences 
(  opinion  as  to  the  influence  of  climate  on  otto  of  rose, 
nd  against  the  statement,  in  Gildemeister  and  Hoffmann's 
ork,  that  the  enormous  differences  between  Bulgarian 
nd  Germau  ottos  cannot  be  explained  by  mere  reference 
J  climatic  differences,  he  quotes  the  results  obtained  by 
lessrs.  Schimmel  and  Co.  (this  Journal,  1901,  744). 

The  only  practical  adulterant  of  otto  of  rose  iu  common 
se  is  "  Turkish  geranium  oil,"  and  the  effect  of  adding 
ais  is  to  raise  the  specific  gravity  and  the  ester  value.  No 
idicatioa  of  a  change  in  this  direction  could  be  detected, 
owever,  iu  any  of  the  20  samples  from  good  and  reputable 
oiirces  examined  by  the  author.  In  no  case  could  any 
permaceti  or  so-called  guaiaoum  wood  oil  be  detected  in 
le  stearoptene,  although  the  characteristic  crystalline  form 
f  the  natural  stearoptene  of  otto  of  rose  is  such  that  any 
laterial  addition  of  these  bodies  can  be  easily  detected, 
lie  ottos  of  .the  present  season  have,  generally  speaking, 

rather  lower  specific  gravity  and  slightly  higher  con- 
caliag  point  than  thjse  of  the  past  two  years.  Among 
le  author's  results,  it  is  noteworthy  that  the  four  seasons' 
upplies  of  one  firm  were  practically  identical,  both  in  odour 
nrt  chemical  characters,  and  it  is  stated  that  this  quite 
egatives  E.  M.  Holmes'  belief  that  large  supplies  of  a 
oustant  nature  cannot  be  obtained. 

In  conclusion,  the  author  reiterates  his  previously 
xpressed  opinion  that  the  limits  for  pure  otto  of  rose, 
iveu  by  the  liritish  Pharmacopeeia,  are  quite  inadequate. 

—A.  S. 

'eppermint  Plants ;  Influence  of  Salt  on .    E.  Charabot 

and  A.  Hebert.     Comptes  Rend.,  134,  [3],  181. 

HE  authors  examined  the  influence,  on  the  growth  of 
eppermint  plants,  of  watering  with  a  solution  of  500  grms. 
f  sodium  chloride  iu  20  litres  of  water.  From  the  results 
lund,  they  conclude  that  the  presence  uf  salt  is  beneficial, 
K  percentage  of  organic  matter  in  the  plant  and  of  esters 
1  the  oil  being  increased,  the  relative  loss  of  moisture 
iminished,  and  the  transformation  of  menthol  into  menthoue 
indered.— A.  S. 

'iinmarin  ;  A   New   Plant  QPcristrvphe  ani/aslifuliu,  from 

Java)  prvdaeiHij  .      H,  Molisch.     J.  Pharm.  Ghim., 

1902,15,  [«],  279—280. 

UK  plants  iudigeuous  iu  Java,  iu  which  plants,  coumarin  is 
'Uud,  are  without  odour  when  fresh,  the  perfume  being  only 


developed  during  drying.  Peristrophe  ant/usti/olia,  a  native 
of  Java,  which  is  grown  iu  hot-houses  in  Europe,  behaves  in 
the  same  manner.  The  odour  is  especially  developed  when 
the  leaves  are  gradually  dried  at  60'  C.  If  the  fresh 
leaves  are  treated  with  boiling  water,  they  do  not  then 
yield  any  odour  on  drying.  liehrens  has  also  found  that 
the  Ayeriitr,  a  coumarin  plant,  yields  no  odour  after  treat- 
ment with  absolute  alcohol  or  boiling  water.  .Vpparently 
all  the  coumarin  plants  contain  a  ferment  capable  of 
decoiuposiug  a  glucoside,  which  gives  the  coumarin,  and 
this  ferment  is  destroyed  by  boiling  water  or  absolute 
alcohol.— A.  C.  W. 

Fkencii  Patent. 

Acetyl  Chloride  and   the  Anhr/drides  of  the  Fatty  Acids, 

Acetic    Anhydride    in  Particular  ;      Process   for     the 

Manufaclure  of .  H.    Kcssler.     Fr.    I'at.    315,938, 

Nov.  14,  1901. 

The  patentee  claims  the  process  for  the  manufacture  of 
acetyl  chloride  and  the  anhydrides  of  the  fatty  acids  by 
means  of  sulphur  chloride,  under  the  special  condition  that 
the  decomposition  of  the  acid  chloride  with  the  anhydrous 
salt  of  the  fatty  acid,  and  the  distillation  of  the  anhydride 
thus  obtained,  take  place  in  cacuo.  It  is  stated  that,  at 
the  corresponding  low  temperature,  sulphuious  acid  and 
sulphuretted  hydrogen  are  not  formed  and  sulphur  is  not 
carried  over  with  the  anhydride. — A.  C.  W. 


XXI-PHOTOaRAPHY. 

Toning  and  Firing  Bath ;    Theory  of  the  Combined  i. 

L.  Eumii're  and  Seyewetz.     Ball.   S.>c.  Chim.,  1902,  27, 
[5],  137—153. 

From  a  large  number  of  experiments  the  authors  conclude 
that  sodium  thiosulphate  not  only  dissolves  silver  chloride, 
and  acts  as  fixing  agent,  but  by  forming  double  thiosulphates 
with  the  salts  of  gold  and  lead  present,  plays  an  active 
part  in  the  toning  as  well ;  lead  only  of  all  metals  appears  to 
give  satisfactory  results  in  thus  co-operating  with  gold  as 
double  thiosulphate  ;  any  salt  of  lead  gives  the  same  results. 
The  results  of  analysis  show  that  lead,  contrary  to  the 
hypotheses  of  various  writers,  does  not  enter  into  the 
composition  of  tha  toned  image.  Alum,  apart  from  its 
hardening  action  on  the  film,  forms,  with  the  thiosulphate 
present,  pentath ionic  acid;  the  addition  of  pentathionic  acid, 
or  its  neutral  lead  salt,  produces  the  same  effect  as  alum. 
If  excess  of  acid  be  .added  to  the  combined  bath,  free  from 
lead,  as  rapiil  an  action  takes  place  as  if  lead  were  present ; 
this  is  most  probablv  due  to  the  formation  of  pentathionic 
acid.— J.  W.  H. 

English  P.\tknt. 

Photographic  Baths;    Improved .     J.   Iltz,   Dresdeli, 

Germany.     Eug.  Pat.  26,336,  Dec.  24,  1901. 

The  sides  of  the  bath  project  in  several  places,  and 
recesses  an^  provided  at  corresponding  points  of  the 
bottom,  for  tlie  purpose  of  lifting  the  plate  from  below 
without  having  the  bottom  of  the  bath  larger  than  the 
plate;  on  the  lower  surface  of  the  bottom  are  grooves  for 
rocking  the  bath  on  bars  placed  uuderneath  it.— VV.  C.  H. 


XXII.-EXPLOSITES,  MATCHES,  Etc. 

English  Patents. 

Blasting  Cartrid /es.     W.  Kirsanow,  Moscow. 
Eng.  Pat.  6159,  March  33,  1901. 

The  composition  of  the  explosive  is  given  as  :  potassium 
chlorate  (40  to  00  per  cent,),  potassium  picrate  (40  to  30 
per  ceut.),  elimi  or  sandarach  resin  (0  to  5  per  cent.),  a 
solution  of  celluloid  iu  ether  and  alcohol  (20  lo  .'i  per  cent.). 
The  explosive  is  used  in  a  cartridge,  closed  by  means  of  a 
small  cylinder,  provided  with  a  hemispherical  botttim, 
formed  of  tongues  folding  one  over  the  other  in  a  manner 
similar  to  the  iris  diaphragm  ;  a   fuse   passes   through    the 
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liiaphragiii,  which,  however,  at  the  moment  of  explosion  is 
siiid  to  close  completely,  and  thus  bring  about  complete 
conibustiou  of  the  explosive. — G.  W.  McO. 

Explosive  Mixtures  or  (Compounds  for  Blustitiij  Purposes, 
fur  Use  in  Safety  Cartridges  and  ot Iter  Ways  ;  Improve- 
ments in  — '-.  W.  Bate,  Hayle.  Eng.  Pat.  25,233, 
Dec.  11,  1901. 

Two  to  eight  per  cent,  of  petroleum  jelly  or  castor  oil  is 
mixed  with  blasting  gelatin,  or  other  explosives  coutaining 
nitroglycerin.  The  addition  of  this  ingredient  renders  these 
bodies  less  liable  to  premature  explosion  from  undue 
friction  or  percussion. — G.  W.  McD. 

Primiiiy  Caps  ;   Improved  Manufacture  of .     Hans  Tir- 

mann  and   Hugo  Tirmann,  Pietach,  Austria.      Kng.  Pat. 
2976,  Feb.  5,  1902. 

The  claim  i.s  for  (1)  stamps  or  dies  with  projecting  pins 
for  the  i)urpose  of  producing  (21  a  priming  cap  with  one 
or  more  longitudinal  holes  in  the  fulminate,  thus  increasing 
the  drying  surface,  and  facilitating  ignition. — G.  W.  McD. 

Detonating  Compositions;  Method  for  the    Treatment  and 

Use    of    .      F.    Hess,    Vienna.     Eng      Pat.     32d8, 

Feb.  8, 1902. 

An  improved  method  for  increasing  the  effect  of  detonators 
and  reducing  danger  in  their  manufacture  and  use,  by 
making  them  in  two  parts;  the  one  being  rendered  less 
sensitive  to  chemical  and  mechanical  effects  by  the 
admixture  of  such  bodies  as  glycerin,  paraffin,  and  vaseline, 
&c.,  with  the  detonating  composition  (or  simply  by 
subjecting  it  to  pressure),  while  the  other  part,  which 
brings  about  explosion,  consists  of  a  small  quantity  of 
fulminate,  or  other  detonating  composition,  in  its  ordinary 
active  condition. — G.  W.  McD. 

Matches;   Improved  Ignition   Coivposilion for. .     A.J. 

lionlt.  London.    From  F.  Safstrom,  Kalmar,  Sweden.   Eng. 
Pat.  10,9y4,  May  28,  1901. 

The  paste  consists  of  glue  (7  to  14  parts),  red  phosphor. is 
(5  to  111  parts),  chlorate  of  potash  (40  to  60  parts), 
filling  materials  (8  to  30  parts),  borates  and  phosphates 
(1  to  fi  parts).  The  novelty  claimed  is  the  use  of  borates 
and  phosphates,  so  constituted  as  to  melt  on  the  combustion 
of  the  composition,  thus  binding  together  the  norr  combos 
tible  components,  so  that  exjdosion  is  avoided,  atrd  further 
effecting  a  saving  of  40  to  ,"i0  per  cent,  in  the  quantity  of 
glue  and  phosjihorus  ordinarily  employed — G.  W.  McD. 

Matches  ;    Improvements   relating  to   the   Manufacture   of 

Wood .     II.  U.  Lake,  London.    From  Aktieselskabet 

"Progress,"   Christiania.      Eng.     Pat.     SQ.^l,     Feb.    15, 
1902. 

liiiFOKE  cutting  into  match-sticks  the  wood  is  .-oaked 
successively  in  the  following  baths:  (A)  alum  {!>  parts), 
sulphate  of  soda  (o  parts),  water  (100  pans);  (15)  jioras-  j 
slum  chlorate  (■)  parts),  saltpetre  (5  parts),  ammonium 
carbonate  (5  parts),  water  (100  parts);  (C)  solution  of  ' 
glue  (2  to  3  per  cent.)  ;  in  bath  1!  for  a  second  time,  and 
then  dried. — G.  W.  Mel). 


XXIII.-ANALYTICAL  CHEMISTRY. 

APPARATUS. 

Centrifugal  Apparatus  for  Quantitative  Analysis.  F. 
Steinitzer.  Zcits.  anal.  Chem.,  1902,  41,  [2],  100— 
105. 

The  principle  of  centrifugal  separ-ation  may  be  advan- 
tageously employed  in  a  variety  of  analytical  operations. 
For  collecting  a  precipitate  the  vessel  a  is  used.  This 
consists  of  a  glass  tube  with  a  cone  which  is  attached  to 
the  tube  by  a  bayonet  joint  and  rubber  washer.  Cones  of 
glass,  j>oi-i-i-l;iin.  or  platinum  are  used  aceordirrg  to  the 
subseiprent  treatment  of  the  precipitate.  The  preciiiitatioir 
is  best  jierformed  in  the  tube  itself,  which  can,  if  desired. 


be  heated  by  a  small  flame.     After  centrifugating  for  2 3 

minutes,  the  cone  containing  the  precipitate  may  be  de- 
tached and  placed  in  the  holder,  c,  and  the  prCLipltate  can 
be  washed  by  stirring  rt  up  with  water  and  eentrifugatin". 
The  cone  is  then  transferred  to  the   stand,  b,  and  dried. 


Very  small  volumes  of  wash  water,  and  in  most  cases  only 
two  or  three  washings,  are  required.  As  there  is  no  filter 
paper  to  h^^  burnt,  it  is  often  sufficient  to  dry  the  preci|iilato 
instead  of  igniting  it.  The  separating  funnel,  </,  is  einployeil 
when  it  is  desired  to  separate  two  liqirids,  and  is  p'aced  in 
the  wooden  cylinder-,  e,  for  centrifugating. — M.  J.  S. 


INORGANIC— QUANTITA  TIVE. 

Pig-iron;    Cohrimetric  Method  for  Determining  Sulphur 

in   .      T.   Naske.     Stahl    u.    Eisen,    1902,  22,   333; 

through  Chem.-Zeit.,  1902,  26,  liep-  333. 

Lindsay's  process  for  determining  sulphur  in  pig-iron  (lea 
this  Journal,  1902,  279)  is  stated  to  be  as  irnreliahle  for 
ijuautitative  work  as  is  that  based  rrpon  the  nitroprusside 
reaction.  The  product  of  the  action  of  hydrochlor-iu  acid 
upon  pig-iron  coirtaining  sulphur  (H„S  and  (CH3);S)  wUeu 
absorbed  by  caustic  soda  solution  yields  sodium  sulphide, 
suliihydratc,  and  polysulphides ;  and  there  is  a  tendency 
for  them  to  pass  over  into  thiosulphates  and,  in  time,  into 
sulphates.  Hence  caustic  soda  solution  is  not  a  good 
ab.sorbent.  Again,  solutions  of  Methylene  Blue  and 
Lauth's  Violet  are  decomposed  and  decolorised  by  hydrogen 
sulphide,  or  by  thiosulphate  solutions. —  W.  G.  M. 


G.   Vuchv 
-275. 


Molybdenum  in  Steel ;  Determination  of . 

J.  Araer.  Chem.  Soc,  1902,  24,  [31,  272- 

TiiK  simplest  method  of  determining  molybdenum  in  steel 
is  to  titrate  the  yellow  molybdic  precipitate  with  zinc  and 
permanganate  after  separation  of  the  molyhdenum  from 
the  iron,  and  to  calculate  the  results  from  the  amount  of 
libosphorus.  Experiments  showed  that,  although  ammuDia 
(in  nroderate  excess)  could  not  be  rrsed  lor  the  separation, 
sodium  hydroxide  gave  sufficiently  good  results  for  pr;ictical 
purposes.'  The  following  method  of  determination  was 
devised  h\  the  author  :  —A  qrrnntity  of  steel,  not  exceeding 
1  -308  grm.  is  treated  with  strung  nitric  acid,  in  exces»,  and 
n  little  potassium  chlorate  (when  chrouiiuur  is  also  pn sent), 
the  scdution  is  evaporated,  and  the  residue  boiled  with  strong 
hydrochloric  acid,  and  evaporated  to  dryrressto  separate  the 
silica.  The  residue  is  again  treated  with  hydrochloric  acid, 
and  the  liquid  is  evaporated  until  the  first  signs  of  a  pellicle 
appear,  when  5  c.c.  of  concentrated  hydrochloric  acid  are 
added,  and  the  liquid  diluted  to  -0  c.c,  ami  heateil  until 
solutinn  is  complete.  Thi-  liipiid  is  next  made  up  to  .iO  c.c, 
and  introduced  little  by  little  with  constaut  shaking  into  a 
fl;i>k  (with  a  nrark  at  SOU  c.c.)  containing  20  grins,  of 
sodium  hydroxide  in  100  c.c.  of  water.  After  being  made 
up    to    the    mark,   the   liquid   is   filtered,    250   c.c.   of  the 
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iltrate  acidified  with  sulphuric  acid,  and  evaporated  down 
0  less  than  100  c.c,  and  the  phosphoric  acid  determined  by 
he  usual  voliimetric  method. 

Ft  i<  essential  ta  make  a  blank  iletenuiuation  with  a 
iiohhdenmn-free  steel  containing  the  same  amount  of 
liromiuni.  The  amount  of  hydrochloric  acid  used  has  a 
Teat  effect  upon  the  results,  whilst  although  most  of  the 
bromium  is  precipitated  with  the  iron,  sutticient  is  left  in 
olution  to  slightly  affect  the  eud-point  of  the  titration. 

In  the  gravimetric  method  a  little  chromate  i:i  invariably 
iresent  in  the  first  lead  molybdate  precipitate. — C.  A.  M. 

Copper  in  Iron  ;   Electrolytic  DeCerniination  of . 

H.  Koch.     Zeits.  anal.  Chem.,  1902,  41,  [2],  105—107. 
I'he  irou   is  dissolved  by  sulphuric  acid,  when   the   copper 
pill  remain   wholly    in   the   undissolved   residue.     At   least 

00  I'rms.  of  iron  should  be  tiiken.  In  the  case  of  steel, 
his  quantity  is  treated  with  400  c.c.  of  sulphuric  acid  of 
10°  Be,  added  in  two  equal  portions,  the  first  in  the  cold,  the 
econd  whilst  heating.  Addition  of  500  c.c.  of  water 
ircvenis  crystallisation  of  ferrous  sulphate.  The  residue  is 
loUectcd  on  a  filter.  If  the  substance  is  grey  cast  irou  the 
esidue  is  liable  to  contain  particles  of  metallic  iron  proteeted 
ly  graphite.  It  .-hould  he  washed  hack  into  the  beaker  and 
loiled  for  half  an  hour  with  fresh  sulphuric  acid,  then 
eturiied  to  the  same  filter  and  washed.  It  is  then  dried, 
cnited,  dissolved  in  a  few  c.c.  of  fuming  hydrochloric  acid 
nd  the  solution  evaporated  to  dryness  with  sulphuric  acid, 
t  is  taken  up  by  20  c.c.  of  water,  and  20  c.c.  of  nitric  acid 
1-2  sp.  gr.),  and  filtered.     After  diluting  to   120  c.c.  and 

idding  a  few  drops  of  oxalic  acid,  the  solution  is  electrolysed 
or  9 — 10  hours.  The  anode  is  a  helix  of  platinum  wire 
■3  mm.  thick,  lying  on  the  bottom  of  the  beaker  ;  the 
;athode  a  cylinder  of  platinum  foil  9  x  3'5  cm.  A  current 
)f  0-094  ampjre  per  square  centimetre  is  used. — M.  J.  S. 

Thorium  ;  New  Method  uf  Determining .     F.  J. 

Metzger.     J.  Amer.  Chem.  Soc,  1902,  24,  [3],  275—276. 

FuMARio  acid  preci(iitates  thorium  quantitatively  from  a 
10  per  cent,  alcoholic  solution,  whilst  it  has  no  effect  upon 
:oid  solutions  of  cerium,  lanthanum,  or  didymium.  Traces 
)f  the  latter  substances  arc  i^arried  down  when  thorium  is 
has  precipitated  from  a  mixture  containing  them,  but  they 
au  he  removed  by  a  single  re-preeipitation. — C.  A.  M. 

Ttiorium    in    Monazite    Sand  ;     Determination     of    . 

E.  Henz.     Zeits.  angew.   Chem.,  1902,  15,   [13],  297  — 

3(19. 
I'hk  author  has  examined   critically  the    various    methods 
vhich  have  been   proposed   for  the  separation   of  thorium 
'rom  the  cerite  metals. 

(u.)  Ammonium  Oxalate  Process. — This  is  based  on  the 
;olubility  of  thorium  oxalate,  and  the  insolubility  of  cerium 
jsalate,  in  neutral  ammonium  oxalate  solution,  and  as 
isually  applied  C(msists  in  extracting  the  freshly  precipitated, 
nixed  oxalates  with  ammonium  oxalate  solution  and  filtering 
iff  the  undissolved  cerium  salt.  In  Glaser's  modification 
this  Journal,  1896,  675)  the  solution  of  the  earths  is  treated 
iirectly  with  an  excess  of  ammonium  oxalate,  whereby  only 
he  cerite  metals  aie  precipitated.  The  author's  numerous 
;xperiinents  show  that  pure  thorium  oxalate  is  readily  ami 
•ompletely  suluhle  in  .ammonium  oxalate,  and  pure  neutral 
horium  solutions  yield  no  preeipitate  when  a  moderate 
:xcess  of  ammonium  oxalate  is  added  :  further,  that  puje 
erium  oxalate  is  almost  entirely  insoluble  under  these  cou- 
litious.  When,  however,  both  thorium  and  cerium  are 
iresent,  the  separation  effected  is  never  reliable,  whichever 
modification  of  the  process  is  adopted,  the  cerium  oxalate 
xhibiting  a  strong  tendency  to  associate  itself  with  thorium 
xalate,  apparently  as  an  insoluble  double  oxalate. 

(6.)  Sodium  Thiosulphate  Process. — The  results  quoted 
how  that  when  this  method  is  employed  in  the  manner 
escribed  by  the  author,  the  precipitation  of  thorium,  even 
'um  pure  solutions,  is  somewhat  incomplete.     When  cerium 

1  present,  paiiieularly  iu  such  proportious  as  occur  in 
louaiite  sand,  the  separation  is  never  complete  with  a  single 


precipitation.  It  is  necessary  to  dissolve  the  precipitate 
first  obtained  and  to  throw  it  down  again  with  thiosulphate, 
the  two  filtrates  being  united  and  treated  with  thiosulphate, 
the  small  precipitate  obtained  being  then  added  to  the  main 
thorium  precipitate.  By  this  tedious  modification  good 
results  are  obtainable. 

(c.)  Hifdroyen  Pero.vide  Process. — If  hydrogen  peroxide 
be  added  to  a  neutral  thorium  solution  at  60^ — 80°  C, 
thorium  peroxide  is  precipitated.  With  proper  precautions, 
this  method  yields  excellent  results,  even  in  the  presence  of 
a  large  excess  of  cerium  and  lanthanum  ;  the  thorium  is 
precipitated  completely  iu  one  operation,  and  the  luiiiute 
amount  of  eo-precipit;ited  cerium  is  readily  separated  on 
leprecipitation  or  may  be  determined  eolorimetrically,  as 
below.  Only  nitrates  must  be  present,  as  sulphates  affect 
the  results  injuriously ;  the  solution  must  be  neutral,  or 
only  faintly  acid  (up  to  0-2  per  cent,  of  nitric  acid);  aud 
the  cerium  must  be  in  the  cerous  form.  If  ammonium 
nitrate  be  present  in  the  solution,  the  peroxide  precipitate 
is  loose  and  floccular,  instead  of  gelaiinous.  The  precipi- 
tate may  be  dissolved  in  nitric  acid,  without  risk  of  loss 
through  evolution  of  oxygen  ;  and  it  may  with  care  be 
ignited  directly  to  ThOo  if,  while  partially  dried  and  still 
enclosed  iu  its  filler  paper,  it  is  ignited  first  in  a  platinum 
spiral  and  then  in  a  capsule.  The  process  is  well  adapted 
for  the  analysis  of  monazite  sand. 

Colorimetric  Dctevminiition  of  minnte  quantities  of 
Cerium. —  By  matching,  by  means  of  solutions  of  known 
composition,  the  orange-tinted  precipitate  obtained  on 
adding  hjdrogen  peroxide  and  ammonia  to  the  th.iriuiu 
solution  to  be  examined,  au  approximate  estimation  of 
the  amount  of  cerium  present  may  be  made.  For  exuct 
determinations,  however,  the  formation  of  precipitates  must 
be  avoided.      To   the   solution   of  the   nitrates,  containing 

0  •  1  mgrm.  or  more  of  cerium  oxide,  is  added  a  snflicieut 
excess  of  citric  acid  and  some  hydrogen  peroxide.  On 
neutralising  gradually  with  ammonia,  no  precipitation 
occurs,  and  a  yellowish  colour  is  developed  which  remains 
constant  for  some  hours.  The  clear  solution  is  placed  in  a 
glass  cylinder  and  the  colour  is  matched  in  the  usual  way 
by  a  solution  of  known  composition,  approximately  the 
same  as  that  under  examination. 

Estimation  of  Thorium  in  Monazite  Sand. — Half  a  gram 
of  the  very  finely  grouiul  sand  is  mixed  with  O-Sgrni.  of 
sodium  fluoride,  and  cautiously  fused  with  10  grnis.  of 
potassium  pyrosulphate  in  a  covered  platinum  crucible 
until  the  evolution  of  gas  has  ceased.  The  crucible  is 
then  heated  to  redness  for  1 5  minutes  over  a  bare  flame ;  the 
melt  is  next  extracted  with  hot  water  acidified  with  IICl,  the 
insoluble  portion  is  filtered  off,  boiled  with  somewhat  eou- 
centrated  H(;;i,  the  liquid  diluted  and  filtered.  The  thorium 
is  thus  extracted  completely  from  the  sample  The  free 
acid  in   the   solution   is   mostly   neutralised  with   ammonia 

1  care  being  taken  not  to  produce  a  permanent  precipitate  of 
phosphate,  which  could  only  with  difiiculty  be  redissolved), 
and  .3 — 5  grms.  of  solid  ammonium  oxalate  are  added  to  the 
boiling  solution,  which  is  then  vigorously  stirred.  This 
precipitates  the  thorium  entirely,  the  presence  of  free 
acid  preventing  the  ammonium  oxalate  from  retaining  any 
in  solution,  a  moderate  amount  of  free  acid  having  itself  no 
solvent  effect.  .Vfter  standing  over  night,  (he  precipitate 
is  collected,  washed,  and  transferred  to  a  jiorcelain  basin, 
the  filter  paper  being  washed  repeatedly  with  hot,  concen- 
trated nitric  acid,  aud  the  liquid  is  evaporated  nearly  to 
dryness,  on  a  water-bath.  .\  few  c.c  of  concentrated  nitric 
acid  (sp.  gr.  1"4)  are  added,  then  20  c.c.  of  fnmiui/  acid  ; 
the  basin  is  covered  with  a  glass  and  heated  on  the  water- 
bath.  The  conversion  of  the  oxalates  into  nitrates  takes 
place  readily,  but  not  too  violently.  The  liquid  is 
evaporated  to  dryness,  the  residue  again  evaporated  with 
water,  to  remove  all  free  acid,  taken  up  with  water,  filtered, 
the  solution  brought  to  about  100  c.c.  in  volume,  ammonium 
nitrate  added,  and  the  thorium  precipitated  by  hydrogen 
peroxide  at  60'' — 80°.  The  precipitate  may  be  either  dis- 
solved in  nitric  acid,  for  a  second  precipitation,  or  ignited 
directly  to  ThO.,,  as  described  at  (c)  above,  the  minute 
amount  of  co-precipitated  cerium  being  determined  eolori- 
metrically and  deducted.     The  process  is  an  accurate  one. 

— H.  ]i. 
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ORGA  NIC—QUALITA  TIVE. 

Oil.i ;   Tciiperalure  Reactkm  of ,  ivith   Sulphuric  Acid 

IMaiiiiwne's  rt-sf].     H.  S.  Sherman,  J.  L.  Danziger,  and 

1..  Kohnstamm.     J.  Amer.  Chem.  f>oc.,   1902,   24,   [3], 

266-  273. 
Tick  authors  attrihiite  the  errors  in  the  ordinary  method  of 
applyinj  the  Maurneue  test  to:  (1)  Secondary  reactions 
when  there  is  considerahle  evolution  of  heat :  (2)  Varia- 
tions due  to  diluting;  the  oil  with  some  other  oil  to  moderate 
the  violence  of  the  reaetion  ;  and  (3)  Variations  produced 
by  the  strenf;th  of  the  acid,  or  conditions  of  the  test 
utFeetinj;  the  radiation  of  heat. 

Throusbout  their  experiments  they  have  used  the  pro- 
portions originally  used  by  Mavimene  (50  grms.  of  oil  and 
10  c.e.  of  acid),  and  have  expressed  all  their  results  as 
'•specific  temperature  reactions  "  as  suggested  by  Thomson 
and  liallantyne  (this  Journal,  IS91,  233). 

Influence  (if  UiluUnif  Agents. — Mineral  oil  has  been  used 
to  rejfulate  the  reaction  by  Maunietie  (this  Journal,  1886, 
3K1),  by  Ellis  (i7»rf.),  and  "by  Jenkins  (this  Journal,  1897, 
194);  whdst  Thomson  and  Ballantyne  (/oe.  cii.)  made  use 
of  olive  oil. 

The  authors  poiiit  out  that  the  use  of  mineral  oil  (which 
jfiving  less  evolution  of  heat  with  sulphuric  acid  is  pre- 
ferable to  olive  or  lard  oil)  assumes  that  the  specific  heat  of 
the  diluent  is  the  same  as  that  of  the  oil,  whereas  the 
different  hydrncarbons  occurring  in  petroleum  differ 
considerably  u\  this  respect. 

In  their  experiments  they  found  that  the  results  calculated 
from  the  mixture  were  considerably  higher  than  those 
obtained  with  the  same  oil  alone.  Thus  the  following  com- 
parative figures  were  obtained,  those  in  the  first  column  by 
treating  .'io  grms.  of  the  oil  directly  with  the  acid,  and  those 
in  the  second  column  calculated  from  the  rise  in  temperature 
shown  by  a  mixture  of  2.5  grms.  of  the  oil  with  2.5  grms.  of 
a  mineral  oil  (sp.  gr.  0'817),  which  itself  gave  a  rise  of 
i"  C.  with  the  acid. 


Speoiflo  Temperature  Reaction. 

Oil. 

Direct  Treatment  of 
Oil  with  Acid. 

Oil  Diluted  with 
Mineral  Oil. 

101 
lOS 
114 
158 
167 
176 

120 

Olive  oil 

1.3S 

154 

200 

Cotton-seed  oil 

Karth-uut  oil 

200 
194 

Approximate  determinations  of  the  specific  heat  of  some 
of  these  samples  and  of  other  oils  gave  the  following 
results: — Olive  oil,  0' 493  ;  lard  oil,  U'.iO;  raw  linseed  oil, 
0'474  ;  menhaden  oil,  0'474  ;  and  the  mineral  oil  used  as 
diluent,  0"50.  Hence  the  discrepancies  in  the  two  series  of 
results  due  to  the  difference  in  the  specific  heat  of  the  oils 
and  the  diluent  were  apparently  insignificant. 

Some  experiments  were  made  with  chloroform  and  carbon 
tetrachloride  as  diluting  agents,  and  it  was  found  that  the 
discrepancies  were  smaller  than  when  mineral  oil  was  used 
(see  Mitchell,  this  Journal,  19U1,  939). 

Influence  of  Slrenytlt  q/"^4e((i.— Thomson  and  liallantyne 
found  that  in  their  method  of  expressing  the  results 
(loc.  cit.'),  the  specific  temperature^  reactions  obtained  with 
sulphuric  acid  of  from  95  to  99  per  cent,  in  strength,  were 
practically  the  same.  The  authors,  however,  find  that  with 
weaker  acid  (89  to  95  per  cent.)  there  is  a  distinct  difference, 
higher  results  being  invariably  obtained  with  the  more 
concentrated  acid. 

This  is  illustrated  by  the  specific  temperature  reactions 
given  in  the  table  ;it  top  of  next  column, 

Specijic  Temiwrainrc  Reactions  witli  Diluted  Acid. — 
The  authors  consider  tliat  the  use  of  acid  of  89  to  90  per 
cent,  in  strength,  xi^'ug  a  rise  of  3-i"  to  34°  C.  with  water, 
will  give  more  uniform  results  than  those  obtained  with 
acid  of  95  to  99  per  cent,  strength,  whilst  secondary  reac- 
tions will  be  reduced,  and  there  will  be  no  necessity  to  dilute 
drying  oils  with  a  mineral  oil.     The  results  obtained  with 


Oil. 

Specifi;-  Temperature  Reaction  with  Acid 
which  save  with  water  a  Rist?  of — 

33-3°C.       37'  0.         40°  C. 

1 

43'  C. 

90 
95 
84 
81 
88 
161 
114 
162 
143 
102 
72 

90                100 
100                108 

88  89 

89  92 
93                   99 

103 
114 
94 
95 
101 

17d 

Almond  oil 

Castor  oil 

Lard  oil  I 

,.       11 

Earlli-iuit 

160      1 

loo 

167 
158 

Hosin  oil 

72 

acid  of  89  per  cent,  strength  ;ire  given  in  the  subjoined 
table,  together  with  the  figures  published  by  Thomson  and 
liallantyne  : — 


Oil. 


Thomson  nrd 
Ballant.vne. 


With  89  per  Cent. 
Acid. 


No.  of      Average  ',    No.  of 
Samples.     Figure.    Samples. 


Linseed,  raw.. 
Poppy-seed  . . . 

Maize 

Cotton-seed  . . . 

Rape 

Earth-nut  . . .. 

Sesame 

Almond 

Olive 

Castor 

Menhaden 

Cod  liver 

Seal 

Whale 

Lard  oil 

Sperm 

Arctic  Sperm  . 
Rosin  oil 


11 
2 
I 
3 
4 
1 

i 
1 


107 
i;k 

121 


92 
91 
306 
254 
222 
157 

ioo 


Averafge 
Figure. 


212 
163 
152 
150 
101 
143 
95 
90 
81 
333 
270 
2S5 

85 
lOi 

"72 


— C.  A.  M. 

Citric  Acid  in  Milk,  Detection  of ;  and  Reaction  of 

Citric  Acid  with  Bromine  and  Potassium  Permanganate 
(^Stahre's  Reaction^.  A.  Wohlk.  Zeits.  anal.  Cbem., 
1902,  41,  [2],  77—100. 

In  1895,  Stahre  published  a  very  sensitive  test  for  citric 
acid  (this  Journal,  1896,  53),  depending  on  the  pro- 
duction of  a  white  precipitate  with  potassium  permanganate 
and  bromine.  Other  oxidising  agents  than  permanganate 
can  be  employed ;  the  reaction  has  been  obtained  with 
bromine  after  the  addition  of  manganic  acetate,  fetric 
hydroxide,  cobaltic  hydroxide,  nickelic  hydroxide,  man- 
ganese dioxide,  manganic  hydroxide,  or  lead  dioxide, 
but  not  with  chromium  or  aluminium  hydroxides,  or 
manganous  carbonate.  The  oxidation  of  the  citric  acid  is 
therefore  an  indispensable  condition.  Now  Denig^s  has 
shown  by  bis  mercuric  sulphate  test  (I'omptes  Kend.,  1900, 
130,  32 — 35)  that  acetone  dicarhoiylic  acid  is  present  in 
the  product  of  the  oxidation  of  citric  acid  by  pola^siuin 
permanganate,  and  the  author  has  by  the  following  method, 
succeeded  in  obtaining  the  "  Enol  "  reaction  in  a  solution 
of  oxidised  citric  acid  : — Ferric  citrate,  or  a  mixture  of 
citric  acid  with  ferric  acetate,  becomes  colourless  on  exposure 
to  sunlight,  the  ferric  salt  being  reduced.  On  adding  a 
trace  of  bromine,  a  rich  violet  colour  is  developed  ;  a  larger 
quantity  of  bromine  precipitates  pcntabromacetone.  Acetone 
dicarboxyiic  acid  yields  pentabromaeotune  with  broffiioc 
water,  but  from  the  amount  of  bromine  consumed,  it  is 
inferred  that  about  half  the  acid  taken  dei'ompo.sed  into 
acetone  and  carbon  dioxide. 

The  Denigis  test  is  performed  by  mixing  a  solution  of 
citric  acid  with  ,A;th  of  its  volume  of  the  mercuric  reagent 
(5  grms.  of  mercuric  oxide  dissolved  in  20  c.c.  of  concen- 
trated sulphuric  acid  and  100  c.e.  of  water),  heating  the 
mixture  to  boiling,  and  then  adding  :i  few  drops  of  per 
mangunute.     A  white  erystalliue  precipitate  is  immediately 
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laced.  This  reaction  is  more  sensitive  than  Stahre's,  I 
less  characteristic,  since  it  is  given  by  various  ketones, 
inic  acids,  and  aldehydes.  In  carrying  out  Stahre's  test, 
mixture  ot  citric  acid  and  perniaugauate  is  warmed  to 
-40',  any  brown  coloration  or  precipitate  is  removed 
imaioniuni  oxalate,  and  then  bromine  water  added.  The 
;e  crystalline  precipitate  is  produced  immediately.  I 

he    existence    of    citric    acid    has    been    affirmed    by 
ous   authorities.      Froiu    10    litres    of   cows    milk    the 
lor   has    obtained   several   grois.   of    rhombic   crystals, 
;h  not  only   gave  Stahre's,   Deniges',   and  the  calcium   i 
ite  reactions,  but  when  converted  into  silver  and  calcium   I 
s,  gave  correct  numbers  on  elementarv  analysis.  i 

— M.  J.  S. 

ORGANIC— QUANT  IT  A  TI VE. 

tmeal  in  Oat-cocoa  ["  Hafercacao"']  ;  Determination  of 
— .  A.  Goske.  Zeits.  offentl.  Chem.,  8, 22.  Chem. 
:enlr.,  1902,1,  [10],  603. 

i  author  uses  a  method  based  on  the  difforeuce  between 
densities  of  the  prepared  oatmeal  and  ol  the  cocoa 
stoppered  tube,  13  cm.  long,  cf  15  c.c.  capacity,  is 
iuated  in  Jj  c.c.  divisions,  beginning  at  the  top  with  1 . 
Tins,  of  the  cocoa  are  introduced,  and  a  mi-ttnre  of  S 
Is  of  chloroform  and  1  part  of  ethiylene  bromide  is 
edupto  the  mark.  The  mixture,  after  shaking,  must 
:h  exactly  the  1  mark.  In  another  tube  3  grms.  of  a 
oa  containing  exactly  50  per  cent,  of  oatmeal,  are 
ited  ill  the  same  way.  The  contents  of  the  tubes  are 
)  powerfully  agitated  for  |  minute  in  a  centrifugal 
:hine.  The  upper  solid  layer  consists  of  oatmeal,  and 
reading  off  the  volume  in  each  of  the  tubes,  the  per- 
tage  of  oatmeal  in  the  cocoa  under  examination  may 
dily  be  calculated. — A.  S. 

LIY.-SCIENTIFIC  &  TECHNICAL  NOTES. 

'ilectro-Chemical  and  Electro-Metallurgical  Industries. 
i.  11.  C.  Kershaw.     Electrician,  48,  421—402. 

4/uiHiniuni.— The  number  of  works  producing  this  metal 
;  been  increased  from  eight  to  nine,  by  the  completion  of 

works  at  Shawinigan  Falls,  Canada.  Tht:  latter,  which 
i  been  erected  by  the  Pittsburg  Reduction  Company  of 
igara,  possesses  generating  plant  equal  to  6,000  h.p.,  and 
employing  the  Hall  process,  utilising  the  Canadian 
losits  of  corundum  for  raw  material.  The  use  of 
.minium  in  foundry  work  still  remains  one  of  the  most 
portant  of  its  applications,  whilst  plates  of  the  metal  are 
ng  largely  employed  in  place  of  stone  for  lithographic 
rposes  in  Germany  and  America,  and  there  is  an  increasing 
Hand  for  the  alloys  for  motor-car  cjnstruction.  It  may 
noted  that  the  Gjldschmidt  method  ot  producing  high 
:iperatares  for  welding,  by  means  of  a  mixture  of 
iminium  and  ferric  oxide,  has  undergone  further  improve- 
•nt,  andis  now  available  for  repairing  broken  propeller 
ifts  in  mid-ocean,  an  application  which  will  prob.ibly 
)ve  of  consi<Tcrable  importance. 

Copper. — The  heavy  fall  in  the  price  of  copper  which 
jurred  during  the  year,  owing  to  the  collapse  of  the 
Qericau  syndicate,  had  the  effect  of  diminishing  the 
'put,  and,  inconsequence,  the  amount  of  the  metal  electro- 
ically  refined  will  show  a   slight  decrease  from  that  of 

previous  year,  when  210,000   tons,  or  44  per   cent,  of 

total,  were  thus  treated. 

Nickel.—  Considerable   development    has    taken    place 

ing  the  year  in  connection  with   the  nickel  industry  in 
Sudbury    district    of    Canada,    where    three    mining 

ipanies  are  now  at  work.  Of  these  the  Canadian  Copper 
,  upany  and  the  Mond  Nickel  Company  ship  the  con- 
I  trated  matte  to  Xew  Jersey  and  Swansea  respectively, 
jl  in  the  latter  case,  works  have  been  erected  at  Clydach 
{ the  extraction  of  the  metal  by. the  Mond  process.  In 
■  '0,  the  Sudbury  district  produced  ores  containing 
112  tons  of  nickel,  but  during  last  year,  the  output  of 
jer  cent,  ore  was  "00  tons  per  day,  equal  to  a  total  of 
1;J0  tons  of  nickel.  The  only  new  development  in 
onectlou  with  the   working  of    the  nickel  ore  of  New 


Caledonia  has  been  the  erection  of  smelting  and  refining 
works  at  Newcastle,  New  South  Wales,  and,  iu  the  latter 
colony  itself,  extensive  beds  of  ore  are  said  to  have  been 
discovered. 

Zinc. — There  is  very  little  to  be  recorded  concerning  the 
electrolytic  zinc  industry,  during  1901,  us  the  fall  in  price 
of  all  the  metals  usually  associated  with  zinc  iu  its  ores 
has  checked  development.  The  Hoepfner  process  is  still 
in  successful  operation  at  Winnington,  iu  Cheshire,  and  the 
method  of  Swinburne  and  .\shcroft  is  now  to  be  tried  upon 
a  manufacturing  scale  at  Weston  Point.  A  new  method  of 
treating  zinc  ores  is  reported  from  Italy,  by  wliich  the  metal 
is  volatilised  by  smelting  in  au  electric  furnace,  the  yield 
being  given  as  1  kilo,  of  zinc  per  2  E.H.P.  hours. 

Calcium  Carbide. — During  1900,  there  were  over  100 
carhide  works  in  existence,  but,  as  already  stated,  the  large 
over-production  has  resulted  iu  many  of  these  being  closed 
or  devoted  to  other  purposes.  On  the  Continent,  however, 
the  price  of  carbide  has  continued  low— at  a  little  ;ihove 
10^  per  ton,  so  that  the  accumulated  stocks  have  not  yet 
been  disposed  of — but  the  Acetylene  Illuminating  Company, 
which  controls  the  English  market,  still  quotes  19/.  per  ton  for 
delivery  in  the  United  Kingdom.  The  low  price  of  carbide 
has  given  a  considerable  impetus  to  the  acetylene  gas 
industry,  and  the  number  of  lighting  stations  for  small 
towns  and  villages  is  steadily  increasing,  both  here  and  on 
the  Continent.  Another  application  to  which  calcium 
carbide  has  been  put  is  as  a  germicide  in  the  vineyards  of 
Italy  and  France,  where  tests  extending  over  three  years 
are  said  to  have  proved  its  value  for  combating  phylloxera. 
Carbide  dust,  which  is  sold  at  10  frs.  per  100  kilos.,  is  used 
for  the  purpose,  and  that  prepared  from  lime  containing  a 
high  percentage  of  phosphates  is  found  to  be  most  effective, 
since  it  gives  off  a  greater  quantity  of  phoiphoretted 
hydrogen  on  exposure,  and  the  latter  appears  to  be  the 
real  germicide. 

Chemical  Products. — The  works  engaged  in  the  pro- 
duction of  alkalis  and  bleach  were  increased  by  one  during 
the  year,  now  numbering  31,  and  in  several  cases, 
extensions  were  made.  The  Castner  •  Kellner  mercury 
process,  and  the  secret  process  of  the  "  Electron  "  Com- 
pany appear  to  be  the  most  successful  methods  in  operation 
on  a  large  scale,  and,  together,  produce  two-thirds  of  the 
total  output  of  electrolytic  soda.  A  new  method  known  as 
the  "gravity"  or  "bel! "  process  is,  however,  being  tried 
in  Germany  and  Austria,  and  up  to  the  present,  has  given 
very  promising  results.  It  is  said  to  be  a  simple  process  in 
which  diaphragms  are  entirely  done  away  with,  and  a 
current  eiSciency  of  86  per  cent,  is  obtained  in  the  cells. 
The  production  of  chlorates  by  electrical  processes  has  not 
showed  much  development,  as  the  low  prices  which  now 
obtain  (3j(i.  per  lb.  for  potassium  chlorate,  and  3|rf.  per  lb. 
for  sodium  chlorate)  have  made  the  manufacture  much 
less  remunerative  than  formerly.  The  number  of  works 
remained  stationary  .at  eleven,  and  the  output  is  estimated 
at  9,000  tons. 

Miscellaneous  Products. — Carborundum  and  artificial 
graphite  are  being  produced  in  increasing  quantities ;  the 
manufacture  of  compressed  oxygen  and  hy<lrogen  for 
industrial  purposes  by  the  electrolysis  of  water  is  also  being 
taken  up,  and  at  present  ten  such  iuslalhuions  are  success- 
fully at  work.  The  Groth  system  of  electrolytic  tanning  is 
iu  operation  at  Wem,  in  Shropshire,  and  at  Wenersborg,  iu 
Sweden,  whilst  other  large  tanneries  are  about  to  give  it  a 
trial.  The  electrolytic  methods  of  refining  silver  and 
parting  gold  are  now  being  used  in  many  bullion  refineries. 
The  new  methods  of  manui'acturing  sodium  and  sodium 
peroxide  have  almost  completely  superseded  the  older  pro- 
cesses, and  magnesium  is  now  being  produced  in  a  similar 
way ;  and,  finally,  the  electric  furnace  is  constantly 
receiving  further  practical  applications. 

Phosphorescence  of  Sulphides  of  the  Alkaline  Earths, 
h.  E.  O.  de  Visser.  Rec.  trav.  chim.  Pays-Has,  20,  435— 
456.     Chem.  Ccntr.  1902, 1,  [10],  553. 

PijiiE  barium  sulphide  prepared  from  carefully  purilied 
barium  carbonate  by  heating  with  sulphur,  was  found  to 
show  no  phosphocesecncc.  If,  liowever,  a  ti'ace  of  bismuth 
was  incorporated  with  the    sulphide,  phosphoicsceuee  was 
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shown,  the  maximnm  effect  being  attained  when  tv^o  atomic 
equivalents  of  bismuth  were  present  to  100,000  of  barium. 
Calcium  sulphide  behaves  in  an  exactly  similar  manner, 
except  that  it  is  not  possible  to  obtain  it  in  such  a  pure 
condition  that  it  is  absolutely  non-phosphorescent.  It  was 
observed  that  at  the  ordinary  temperature,  in  the  dark, 
phosphorescence  could  still  be  perceived  a  month  after  the 
illumination.  At  low  temperatures,  the  phosphorescence  is 
fainter,  but  persists  for  a  longer  time,  whilst  in  the  warm, 
exactly  the  opposite  is  the  case. 

The  author  puts  forward  the  followinc;  theory  <f  phos- 
phorescence. The  sulphides  of  the  heavy  metals  present,  in 
the  state  of  solid  solutions,  in  the  alkaline  earth  sulphides, 
are  decomposed  into  ions,  and  these  are  further  split  up 
ny  the  light  into  smaller  particles  or  electrons.  If  the 
electrons  again  unite  to  form  ions,  light  is  emitted. — A.  S. 

Oxides  of  Carbon  ;   Hydioiienation  of  -,  in  presence  of 

finely-divided  Metal's.     V.  Sabatier  and  J.  B.  Senderens. 
Comptes  Rend.,  134,  [12],  689— G9I. 

Carbon  dioxide  at  S.'iO'  C,  or  carbon  monoxide  at  2.50""  C, 
is  readily  and  completely  reduced  to  methane  by  being 
passed,  in  admixture  with  hydrogen,  over  freshly-reduced 
nickel  (this  .Tournai,  1902,  504).  But  in  the  case  of  the 
monoxide,  if  the  temperature  be  raised  above  280°  C, 
some  of  the  gas  is  broken  up  into  carbon  dioxide  and  free 
carbon.  This  action  occur.s  to  a  greater  extent  as  the 
temperature  rises  ;  but  at  a  given  temperature  the  propor- 
tion of  the  total  carbon  monoxide  so  broken  up  is  lessened 
by  increasing  the  proportion  of  hydrogen  in  the  mixture. 

Cobalt  behaves  similarly  to  nickel  in  these  respects  ;  but 
while  its  power  of  effecting  hydrogenation  is  less  than  that 
of  nickel,  it  has  at  least  an  equal  power  of  causing  the 
decomposition  of  carbon  monoxide  into  dioxide  and  carbon. 

Platinum,  palladium,  and  iron  are  without  reducing 
action  on  the  mixture  of  hjdrogen  and  carbon  monoxide  or 
dioxide.  (  opper  has  no  action  on  the  mixture  of  hydrogen 
and  monoxide,  but  at  430°  C.  and  above,  it  acts  on  the 
mixture  of  hydrogen  and  dioxide,  producing  water  and 
carbon  monoxide  according  to  the  equation — 


COj  +  Hj  =  CO  +  HaO. 


-J.  T.  D. 


Calcium  Silicide.  H.  Moissan  and  W.  Dilthcv. 
Ber.,  1902,  35,  [5],  1106-1110. 
The  experiments  of  earlier  investigators  have  uot\ielded 
pure  calcium  silicide,  and  their  statements  as  to  its  properties 
vary  widely.  Calcium  oxide  fused  with  an  excess  of  silicon 
in  the  electric  furnace  yields  the  compound  CaiSi.-  with  a 
small  excess  of  free  silicon.  If  the  lime  is  used  in  excess, 
the  silicon  is  oxidiseel.  A  mixture  of  equal  parts  of  pure 
lime  and  silicon  is  placed  in  a  graphite  tube  and  heated  with 
a  current  of  GOO  amperes  and  60  volts.  The  tube  must  be 
removed  from  the  furnace  as  soon  as  fusion  takes  place, 
otherwise  carborundum  will  be  produced. 

The  silicide  is  found  in  the  interior  of  the  regulus,  which 
consists  externally  of  calcium  carbide  and  silicate.  It  is 
crystalline,  has  a  density  of  about  2 ■.5,  and  approximately 
the  hardness  of  quartz.  It  is  insoluble  in  all  organic 
solvents,  and  in  liquefied  ammonia  It  is,  however,  readily 
decomposed  by  a  solution  of  ammonia  and  by  the  other 
alkalis.  It  is  unaffected  by  beating  to  redness  in  hydrogen. 
In  oxygen,  at  a  red  beat,  it  is  only  superficially  oxidised. 
The  halogens  do  not  attack  it  in  the  cold,  but  at  a  red  heat 
they  decompose  it.  Fluorine  decomposes  it  in  the  cold.  It 
is  not  attacked  by  sulphur  vapour,  and  only  superficially  by 
hydrogen  sulphide  at  a  red  heat. 

By  fusion  with  excess  of  carbon  in  the  electric  furnace,  it 
is  converted  into  calcium  carbide  and  carborundum.  It 
dissolves  with  decomposition  in  fused  aluminium  and  iron, 
but  not  in  copper.  It  is  very  slowly  attacked  by  water, 
with  evolution  of  pure  hydrogen.  Nitric  acid,  strong  or 
dilute,  acts  on  it  very  slowly,  and  it  dissolves  with  ditliculty 
iu  concentrated  sulphuric  acid.  It  is  decomposed  with 
incandescence  by  50  per  cent.  hydroHuoric  acid.  Cold 
hydrogen  chloride  gas  has  no  action  on  it,  but  at  a  red  heat 


decomposition  takes  place.  It  is  rapidly  attacked  by  con- 
centrated bj-drochloric  acid,  with  production  of  hydn>i>eu, 
silicon  hydride,  and  Wohler's  silicone.  The  dilute  acid 
yields  only  hydrogen  and  silicone.  The  latter  yellow  sub- 
stance is  not  Si;II.,,  but  no  formula  can  be  given  to  it,  as  it 
could  not  be  obtained  of  constant  composition. — M.  J.  S. 

Ammonio-Calcium  Phosphate.  H.  Lasne.  Hull. 
Soc.  Chim.,  1902,  27,  [■>].  131  —  135. 
TnK  author  points  out  that  by  adding  to  a  solution  of 
calcium  chloride  and  ammonium  phosphate,  sufficient  am- 
monium citrate  to  keep  calcium  phosphate  in  .solution,  and 
cooling  to  4°  or  U'  C,  hard  and  transjiarcnt  crystals  arc 
obtained  ;  the  results  cf  analysis  of  these  crystals  agree 
with  the  formula,  NlljCal'O^ .  TH/).  The  compound  is 
easily  dissociated,  cold  water  even  producing  this  effect. 
The  corresponding  barium  salt  has  not  been  obtained. 

—.1.  w.  n. 

Arsenic  in  Crops.     A.  and  A.  F.  .\ngell.     Chem.  and 
Druggist,   1902,  60,  [1155],  430. 

The  authors  have  made  a  series  of  experiments  to  deter- 
mine whether  or  not  plants  are  capable  of  takiog  up 
arsenic  from  soil  manured  with  arsenical  jihospbates. 
Ordinary  superpho>pbate  manures  were  found  to  contaio, 
on  the  average,  about  0-03  [ler  cent,  of  AsjOj.  For  the 
experiments,  ordinary  superphosphate  was  mixed  with 
0'  5  per  cent,  of  arsenic,  and  half  the  manure  was  applied  at 
the  time  of  sowing  and  half  when  the  young  plants  were 
well  aboie  ground.  For  the  determination  of  the  arsenic 
Hehner's  modification  of  Mursii's  test  was  used.  The  results 
show  that  the  roots  of  plants  are  capable  of  taking  up  arsenic 
from  soils  mav.ured  with  arsenical  phosphates.  From  the 
roots  the  arsenic  can  rise  in  the  fibro-vaseular  bundles,  aud 
may  be  present  in  measurable  quantities  in  the  early  stages 
of  succulent  growths.  Arsenic  was  fouud  in  rhubarb-petioles 
and  leaf  blades,  and  in  the  young  leaves  or  grass  of  rye 
and  buckwheat,  and  in  the  stems  and  leaves  and  green 
pods  of  broad  beans ;  but  in  no  instance  was  the  faintest 
trace  of  arsenic  present  in  the  fruit  or  seed  of  any  plant. 
The  authors  consider  that  iu  those  parts  of  the  plant  which 
are  remote  from  the  influences  of  mere  mechanical  forces, 
and  where  vital  or  physiological  energies  predominate,  a 
selective  power  is  brought  to  bear,  and  arsenic,  even  if 
present,  is  rejected. — A.  S. 

Siher  Benzoate  ;  Solubility  of .    C.  Liebermaun.  Bir., 

1902,  35,  [5],  1094. 

In  consequence,  apparently,  of  an  error  in  Guieliu's  Hand- 
buch,  the  solubility  of  silver  benzoate  in  alcohol  ha.s,  for 
nearly  half  a  century,  been  stated  iucorrectly  in  numerous 
manuals.  The  actual  solubility,  according  to  the  author's 
experiments,  is  1  part  in  .')910  parts  of  cold,  or  2150  parts 
of  boiling,  absolute  alcohol. — M.  J.  S. 

Apiose,  a  B-h'/drori/methyhri/lhrose.  K.  Vongerichtou. 
Annalen,  321,  [1].  "1—83. 
-\i-iosK  is  a  sugar  olitaiued  from  apiin  (this  ,Iouraal,  1901, 
1034).  It  is  not  fermented  by  yeast ;  the  osazone  melts  at 
l,-,6° — 1.")7°  C.  after  crystallisation  from  alcohol :  the  melting 
point  is  lowered  by  frequent  solution  in  water  ;  the 
bromosazoiie  melts  al  209°  C.  On  reduction  with  .sodium 
amalgam,  apiose  gives  an  uucrystallisable  compound,  whicli 
is  again  oxidised  to  apiose  by  bromine  and  soda.  It  is 
iherefoie  improbable  that  apiose  is  a  ketopciitose.  By  the, 
aetiou  of  dilate  nitric  acid,  apiose  yields  no  trihydroxygh- 
faric  acid,  but  a  syrujiy  acid,  which  forms  au  amorphous 
calcium  salt.  Bromine  oxidises  apiose  to  apionic  acid,  of 
which  the  strontium  salt,  Sr(C,:,H,|06).,,  is  crystalline.  The 
pheiiylhydrazide  of  apionic  acid  crystallises  in  small  white 
prisms,  it  begins  to  soften  at  120°  C.  and  melts  at 
12G° — 127°  C.  .\pionie  acid  is  reduced,  by  boiling  with 
hydriodic  acid  and  red  phosuborus,  to  a  valeric  acid,  whicli 
was  identified  with  isovaleric  acid  by  means  of  the  crystal- 
line form  and  water  of  crystiillisation  of  the  calcium  and 
barium  salts,  .\pi0sei5  thus  to  be  re^'anied  as  ^-hydroxy- 
methylerytbrosc— l.Cll20H)3.C(011).ClH0n).CUU. 

— A.  C.  W. 
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'frogenetic  Contact  Reactions  of  Organic  Compounds.  II. 
\y.  Ipatiew.     Ber.,  1902,  35,  [.')],  1047—1057. 

ooNTiNnATioN  of  the  researches  described  in  this 
mrnal.    1901,    T200.      Ethj'l  alcohol    is  not   decomposed 

heating  with  brass  filings  in  a  sealed  tube  at  500°  C. 
le  decompositions  in  porcelain  and  copper  tubes  under 
e  conditions  of  the  experiments  in  the  previous  paper, 
e   similar   to   the    decomposition   in    a   olass    tube.      In 

aluminium  tube  at  700'  C.  ;    there  is  no  decomposition. 

an  iron  tube  decomposition  begins  at  about  6.30'  C, 
d  is  very  energetic  at  700°  C. ;  at  all  temperatures  carbon 
ntaining  iron  is  separated  ;  less  aldehyde  is  formed  than 

the  presence  of  brass,  and  tlie  aldehyde  suffers  more 
bsequent  decomposition.  The  main  decomposition  of 
lehyde  in  an  iron  tube  at  600'  C.  is  according  to  the 
uation  CHj.ClK)  =  CFI,  +  CO, but  a  considerable  quantity 

carbon  is  separated.  lu  tlie  decoitipnsition  of  alcohol, 
is  carbon  lowers  the  temperature  necessary  for  the  re- 
tion,  but  the  iron  is  the  chief  cause  of  the  contact  action, 
le  decompositions,  which  take  place  in  the  presence  of 
[ic  osidc  and   ferric  oxide,  arc   similar  to  those  produced 

■  zinc  and  iron  respectively  ;  the  ferric  oxide  is  reduced  to 
ignetic  oxide  and  carbon  is  separated.  In  the  case  of  tin, 
aetically  no  decomposition  occurred,  but  stannic  oxide 
used  the  formation  of  much  aldehyde,  being  itself  at  once 
fliiced  to  metallic  tin,  which  did  not  melt  during  the 
perinient.  This  tin  i  owder,  which  contains  about  1  per 
at.  of  carbon,  loses  its  contact  actitm  in  subse(|uent 
periraents. 

Isobutyl  alcohol  is  practically  not  decomposed  by  passing 
rough  glass  tubes  at  700'  C.,  but  at  650'  C,  in  the  presence 

brass  and  iron,  it  is  decomposed  mainly  into  isobutyl 
lehyde  and  hydrogen.  The  bromides  obtained  from  the 
ses  contained  ethylene  and  propylene  bromides  and  a 
ystalHne  bromide,  which  melted  at  67'— 78°C.,  the 
Dstitution  of  which  was  not  determined.  This  decom- 
isition  affonis  a  good  method  for  the  preparation  ofiso- 
ityl  aldehyde.  Iso-amyl  alcohol,  boiling  at  1 30° — 1.3  T  C, 
decomposed  in  a  similar  manner.  The  bromides  obtained 
!re  those  of  ethylene,  propylene,  pseudobutylene, 
)butylene,  amylenes  (several),  also  tribromides  and  vinyl 
rabromide. 

Allyl  alcohol  is  decomposed  by  brass  at  GOO'  C.  into 
rolein  and  hydrogen,  the  former  then  gives  carbon 
anoxide,  propylene  and  (apparently)  di-vinyl.  licnzyl 
:ohol  yields  benzaldehyde  and  hydrogen,  the  aldehyde 
eii  giving  carbon  monoxide  and  benzene.  Methyl  alcohol 
[juires  a  much  higher  temperature  than  the  other  alcohols 
glass  and  porcelain  tubes  ;  a  little  oxymethylene  is  pro- 
iced.  In  contact  with  iron  the  decomposition  is  very 
ei^etic  at  600°  C,  the  chief  products  are  oxymethylene 
d  hydrogen,  the  former  being  further  decomposed  to 
drogen  and  carbon  monoxide.  Carboa  is  deposited. 
The  author  had  previously  found  that  methylisobutyl 
rbinol,  in  the  presence  of  iron,  produced  methylisobutyl 
lone.  By  contact  with  brass  at  620  C,  isopropyl  alcohol 
,s  now  found  to  decompose  almost  quantitatively  into 
drogen  and  acetone ;  at  the  higher  temperature  required 

a  glass  tube,  the  acetone  yields  methane  and  carbon 
moxide. — A.  C.  W. 

irogenelic    Contact    Reactions   of   Organic    Compounds. 

III.  W.  Ipatiew.  Ber.,  1902,  35,  [5],  1057—1064. 
IE  decomposition,  which  produces  aldehydes,  always  pre- 
minates  over  that  which  produces  unsaturated  hydiocar- 
U3  when  the  catalysers  previously  mentioned  (precedmg 
stract)  are  used.  The  latter  reaction,  however,  takes 
ice  to  the  practical  exclusion  of  the  former  when  the 
lalyser  is  the  mixture  of  graphite  and  clay  of  which 
raphite  "  crucibles  are  made.  It  is  not  yet  proved  to 
iich  coustitueut  of  this  mixture  the  action  is  due;  pure 
iphite,  absolutely  free  from  iron,  does  not  give  the  re- 
ion.     The  graphite  mixture  retains  its  activity  unaltered 

frequent  use.     Carbon  is  not  deposited.     Of  150  gruis. 

ethyl  alcohol  passed  through  a  glass  tube  containing 
:ces  of  tlie  grjpliite,  in  30  mius.  about  half  was  decom- 
sed ;  not  more  than  1  grm.  of  aldehyde  was  formed,  and 

■  gas  contained  94-6  per  cent,  of  ethylene.     Propyl  and 


isoamyl  alcohols  behaved  in  a  similar  manner.  Dimethyl- 
ethylcarbinol  gave  a  mixture  of  (CH3)j:C;CH.CH3  and 
CH2:C(CH,).CH.j.CIT3.  Hydrogen  and  methane  were  the 
principal  constituents  of  the  mixture  of  gases  obtained  from 
methyl  alcohol.  In  order  to  obtain  butylene  in  good  yield 
from  isobutyl  alcohol,  about  400  grms.  per  hour  must  be 
sent  through  a  graphite  tube  at  550°  C.  ;  the  gas  then 
contains  9  4^9")  per  cent,  of  butylenes,  which  consist  of 
two-thirds  isobutylene  and  one-third  a-  and  ;3-butylenc. 
Trimethylcarhinol  produces  a  butylene  which  forms  tertiary 
biityl  bromide  with  hydrobromic  acid. — A.  C.  W. 
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Professor  of  Metallurgy,  Glasgow  and  West  of  Scotland 
Technical  College.  Longmans,  Green,  and  Co.,  39, 
Paternoster  Row,  London.  1902.  Also  New  York  and 
Bombay.     Price  lOs.  6rf. 

The  authors  state  in  their  preface  that  Part  I.  of  this  book 
is  devoted  to  laboratory  appliances  and  general  processes, 
useful  hints  rather  than  full  descriptions  being  given  ; 
PartII.,to  the  consideration, under  the  name  of  e.-ich  irictal, 
of  (1)  the  materials  and  products  in  which  its  estimation 
is  commonly  required,  giving  a  brief  description  of  thi'ir 
character  so  as  to  make  identification  easy;  {■>)  the  dry 
tests  for  and  important  chemical  reactions  of  the  metal, 
with,  in  some  cases,  special  instructions  for  the  detection  of 
small  quantities  ;  (3)  the  methods  of  conducting  the  drv 
assay  by  fusion  or  otherwise,  followed  by  applications  to 
special  materials  where  modifications  are  necessary  ;  (4) 
methods  of  dissolving  substances  and  preparing  solutions 
for  the  determination  of  the  metal;  (5)  methods  for  the 
gravimetric,  volumetric,  and  colorimetrie  determination, 
with  the  precautions  necessary.  Part  III.,  Metalt.du- 
GiCAL  Analysis,  is  devoted  to  an  attempt  to  group  the  very 
various  substances  to  be  dealt  with,  in  a  compact  manner, 
by  giving  "examples"  in  detail.  The  book  is  one  of  431 
pages,  396  pages  of  which  are  tilled  with  subject-matter. 
;  Then  follow  Appendices  A  to  E  (pages  397 — 423),  and 
the  alphabetical  index  (pages  425— 431).  There  are  105 
illustrations. 

I  CitYoscopiB.  Par  F.  M.  Raoult.  Membre  Corresp.  de 
rinstitut.  Doyen  de  la  Faculte  des  Sciences  de  Grenoble. 
C.  Naud,  3,  Rue   Racine,  Paris.     1901.     Price  2  fr. 

I  Small  8vo  volume,  of  the  "  Scientia  "  series,  containing 
1  table  of  contents,  a  biography  and  frontispiece,  preface,  and 
'  99  pages  of  subject-matter.  The  subject  (Freezing  or 
I  Solidifying  of  Liquids  and  Solutions)  is  treated  under  the 
following  heads ; — I  General  Principles.  11.  Methods  of 
!  Observation.  III.  Orjoscopic  Properties,  &c.,  of  Non- 
Electrolytes  (Organic  .Substances).  IV.  Cryoscopic  Pro- 
j   perties  of  Electrolytes  (Saline  Compounds). 

The  Gas  Engineers'  Laboratory  Handbook.  By  John 
Hornby.  Second  Edition.  V..  and  F.  N.  Spou,  Ltd., 
125,  Strand,  London.  1902,  Price  6s.  nett.  Spon  and 
Chamberlain,  12,  Cortlandt  Street,  New  York. 

8vo  volume,  containing  dedication,  prefaces,  table  of  con- 
tents, and  257  pages  of  subject-matter,  illustrated  with 
67  engravings  ;  an  appendix  of  46  pages  follows,  with  one 
illustration,  and  numerous  tables  of  boiling  and  fusing 
points,  and  specific  gravities,  &c.,  and  lastly  the  alphabetical 
index.  The  work  is  divided  into  five  parts,  and  these  are 
classified  as  follows : — I.  (i.)  Introduction.  The  Balances, 
&c.  (ii.)  Sampling  and  General  Analysis.  II.  Simple 
Gravimetric  Determinations.  III.  Volumetric  Analysis. 
IV.  (i.)  Analysis  of  Coal  and  Coke,  (ii.)  Determination 
of  Impurities  in  Crude  Gas.  (iii.)  Testing  Purified  Gas 
for  Sulphur  Compounds,  &c.  (iv.)  Analysis  ofAmmouia- 
cal  Liquor,  (v.  and  vi.)  Analysis  of  Lime  and  Limestone, 
(vii.  and  viii.)  Analysis  of  Oxide  of  Iron  and  Spent  Oxide, 
(ix.)   Of  Fireclay  and  Firebricks,     (x.)  Of  Coal-tar.     (x 
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find  xii.)  Fractional  Distillation  and  Determination  of  tlie  | 
Specific   Gravity   of    Gas.      V.  Technical     Gas    Analysis,   I 
CaloriniPtry,   Cyanopon    iu    Gas,   &c.      Appendix.      Gas 
Referees'  Instructions.  I 

I.ionTi.NC  BY  AcKTTi.nNE.  A  treatise  for  the  Practical 
Liplitinf;  Ergineer,  containing  elementary  information 
anil  details  for  those  ahout  to  take  up  the  -nork.  ]iy 
]''ki:i)Rhtck  Dye,  M.R.l.  E.  and  F.  N.  Ppon,  Ltd.,  12.'j, 
Strand,  London.  1909.  Price  G.s-.  nett.  Spon  and 
Chamherliiin,  12,  Cortlandt  Street,  New  York. 

Smai.t,  8vo  volume,  with  preface,  table  of  contents,  and 
[■.iib.ic'Ct-matter  filling  182  iinores.  There  are  T.")  illustrations. 
The  treatment  of  the  sulijeet  is  indicated  in  the  following 
cliupter  headings  : — Tutroduction.  Acetylene  Production. 
L  (,'alcinm  Carbide.  II.  Acetylene.  III.  Acetylftie 
Generation.  IV.  Generators,  Types,  &c.  V.  Purification 
of  Acetylene.  VL  Burners  and  Appliances.  VII.  l,ej.'al 
and  other  Kegulations  governing:  the  .Storage  of  Carbide 
and  the  Fixing  of  Acetylene  Generating  Apparatus. 

Revikw  and  Text  of  the  American  Standard  Specifi- 
cations  FOR    Stffi.,  adopted   in    August   1901    by  the 
American    Section   cf   the    Internat.  Assoc,  for  Ti-sting 
Jlaleriiils.      By    AinuHT    L.    Coi.nY.      Second   Edition, 
re-wrltten,  and  containing  the  revised  text  of  the  S'andard 
Specifications.     The   Chemical    Publishing    Co.,  Easton, 
Pa.,  U.S.A.     1902.     Price  1  .10  dols.,  or  4s.  6(/.,  post  free. 
Small  8vo  volume,   with  table  of   contents,   introduction, 
and   subject-matter    filling    101    pages.      There    are    two 
illustrations.      The    leading    subjects    are  :  —  I.    General 
Review   of   the    requirements    specified    in   the    American 
Standard  Specifications  ;  and  also  II.  Review  of  each  of  the 
nine  American  Standard  Specifications  for  .Steel,  with  the 
reasons,  both  uudcrl.and  II.,  which  governed  the  Committee 
in  its  Decisions. 

The  Apppndix,  pages  58 — 96,  gives  the  revised  text  of 
the  American  Standard  Spocific.itions  for  Steel,  adn])led  by 
the  American  Section  of  the  International  Association  for 
Testing  Materials,  August  10,  1901. 

Other  Worids  :  Their  Xature,  Possibilities,  and 
HAniTAniLiTY  IN  TOE  Light  or  the  Latest  Discoveries. 
I!y  Garuett  p.  Si'Rvrs.s.  Ilirschfeld  Pros.,  Ltd.,  13, 
Furnival  Street,  Holborn,  London,  E.C.     1902.     Price  G.v. 

Small  8vo  volume  of  27f)  pages,  with  frontispiece,  six 
charts,  and  numerous  illustrations.  It  consists  of  a  concise 
treati.se  on  astronomy,  with  more  than  the  ordinary  amount 
of  attention  given  to  jiliysical  conditions. 


Cratif  lUport. 

I.—  GEiVERAL. 

fmi'orts  and  e.kports  op  germany  to  the  united 
States. 

U.S.  Cons.  Rfp.i.,  April  2,  1902. 

German  imports  of  cotton-seed  oil,  oleomargarine,  and 
oil  cake,  which  have  been  growing  considerably  dur'ng  the 
])ast  few  years,  still  further  increased  in  1901.'  Compared 
with  former  years,  there  was  less  refined  petroleum  sold 
to  (Germany,  whilst  crude  mineral  oils  met  witli  larger  sales. 
Tallow  and  other  refuse  fats  dropped  considerably  in  the 
list  of  importations 

Exports  of  raw  beet  sugar  to  Ara>rica  were  less  than 
those  of  any  year  since  189.5,  being  a  decrease  of  more 
than  two-thirds  of  tho.se  of  1900.  Cement  decreased  to 
one-half  of  the  quantity  shipped  last  year,  and  fell  to  a 
lower  level  than  at  any  time  since  1890.  Exports  to  the 
United  States  of  potash  salts,  in  1901,  gained  25  per 
cent,  over  the  figures  for  1900.  The  shi[ments  of  drugs 
and  chemicals  increased,  particularly  those  of  cyanide, 
alizarin,  ami  indigo.  Aniline  dyestuffs  did  not  do  so  w.  11. 
Wliilst  exports  of  blown  gh^sware  decreased,  the  sales 
of  porcelain  were  greater,  especially  of  dinner  sets,  &c.  In 
the  manufacture  of  paper,  there  was   less  cellulose,  as  well 


as  finished  goods,  sold  to  the  tJniled  States.  An  incrca 
is  noted  in  the  exportation  of  pelts  and  hides,  especially 
calf  and  goat  skins. 

Imports  of  Druos  and  Chemicals  into  South  Afric 

Ckem.  and  Drugyi.it,  April  12,  1902. 

The  value  of  the  drugs  and  chemicals  imported  into  11 
Transvaal  Colony,  during  1901,  is  officially  given  as  Sl.oni 
Drugs  and  chemicals  of  the  value  of  20:),0(io/.  were  import, 
into  the  Cape  Colony  during  1901.  For  the  same  period 
1900  the  value  was  2;!1,000/. 

Tariff  Decisions  in  Aitstralia. 
Bd.  of  Trade  J.,  April  10,  1902. 

A  list  of  decisions  under  the  Federal  Tariff,  up  to  the  9> 
Dec,  1901,  is  published  in  the  Board  of  Trade  Journ 
of  the  lOth  iuft. 

German  Colonial  Economic  Institute. 
Imp.  Inst.  J.,  April,  19C2. 

A  few  years  ago  the  Kolonial-Wirtschaftlichcs  Konill 
of  Berlin  was  formed,  on  the  initiative  of  a  number  . 
gentlemen  connected  with  academic  institutions  in  (jcnnan 
This  body,  which  receives  no  financial  help  from  tl 
Government,  carries  out  in  Curmany  work  similar  to  tli! 
of  the  Scientific  and  Technical  Department  of  the  Imperii 
Institute  and  of  Kew  Gardcrs,  but  on  a  very  much  smiill. 
scale. 

The  society  employs  a  chemist  and  a  botanist,  wl 
examine  and  report  upon  products  submitted  by  coloni 
correspondents.  Among  the  materials  so  examined  durir 
the  last  year  were  rubber,  gums,  and  various  gutta-percha 
In  addition,  a  number  of  substances  were  suhmitlcd  I 
commercial  experts,  such  as  divi-divi  pods  from  S.W.  Afric 
which  were  valued  at  lo.«.  per  cwt,  and  "  kapok,"  a  fibi 
derived  from  Calotropis  proccra  (this  material  has  alrcad 
been  investigated  iu  the  Scientific  Department  of  ll 
Imperial  Institute).  The  results  of  the  chemical  investigi 
I    lions  are  printed  in  the  oiBcial  journal.  Dcr  Trope/ipflame 

An  "  ad.lress  book,"  giving  the  addresses  of  Gcrma 
dealers  in  natural  products  iu  all  parts  of  the  woild  is  lib 
published,  and  contains,  in  addition,  particulars  of  tl 
best  routes  to  the  colonies,  and  freight  rates,  as  far  as  tbeg 
arc  known,  of  most  shipping  companies.  ' 


II.— FUEL,  Etc. 
Coal  Resources  of  India  and  their  DEVF.LorMKJir 
W.  R.  Dunslan.    J.  Soc.  Arts,  1902,  50,  [2574],  371—40 

A  long  and  comprehensive  paper,  in  which  the  antho 
after  some  preliminary  remarks,  treats  of  the  subject  umli 
the  follo^\ing  headings  : — Distribution  of  coal  in  India 
provincial  coalfields  and  collieries,  character  of  coal 
quality'  of  Indian  coal  :  methods  of  mining,  labour,  p^icl■^ 
transport — railway  and  dock  communication;  utilisation  i 
waste  coal — manufacture  of  power-gas  ;  concluding  remark 
The  paper  is  accompanied  by  an  appendix  consisting  i 
a  sketch-map  of  India,  showing  railways  .and  coalfield 
and  nine  tables  :  —  (1)  Quantity  in  tons  of  coal  produced 
each  province;  (2)  output  for  1900  of  coal  in  liritish  ar. 
Colonial  coalfields;  (3)  foreien  coal  trade  of  India;  (i 
In'lian  railways;  (.i)  results  of  a  preliminary  examinaiic 
of  Indian  coals  ;  (6)  results  of  ultimate  analyses  of  seleito 
Indiarrcoals ;  (7)  other  recorded  analyses  of  Indian  coali' 
(8)  typical  British  co;ils  ;  (9)  analyses  of  Indian  coal  au 
coke. — A.  S. 

Coke-Plant  in  Maryund  (I'.nited  States). 

Foreign  Office  Annual  Siries,  No.  2755. 

There  is  in  course  of  construction  at  the  Maryland  Ste 

Works,  near  Baltimore,  a  coke   plant,  consisting  of  foi 

batteries  of  50  ovens  each,  with  nliieli  it  is  intended  to  nml 

all  the  coke  reijuired  in  the  works  for  the  smelting  of  in. 
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od  stee!.  The  ovens  are  being  1)0111  upon  steel  columns 
1(1  girders,  and  are  adapted  for  the  recovery  of  the 
nmonia,  gas,  and  tar.  Coke  made  in  these  ovens  is 
aimed  to  be  harder  and  denser  than  that  produced  in  the 
d-fashioued  "  bee-hive  "  ovens,  and  of  a  grade  very  suitable 
ir  the  large  modern  blast  furnaces.  The  fuel  to  be  used  is 
IS,  aud  the  arrangement  of  flues  will  be  such  that  there 
ill  be  an  even  distribution  of  flames  aud  consequent 
3ifi)rmity  of  heat. 

Every  halfhour  there  will  be  a  reversal  of  the  currents 
'  gas  and  air,  and  this  will  be  a  part  of  the  methods 
nployed  to  secure  evenness  in  heatiug.  The  ovens  will 
i  the  largest  of  the  kind  iu  the  country,  and  will  have,  it 
expected,  a  daily  capacity  of  6  net  tons  of  coke,  obtained 
3m  S  tons  of  coal,  besides  tlie  by-products.  They  will  be 
'ovided  with  the  latest  labour-saving  appliances,  one  of 
hich  is  a  machine  which  pushes  the  finished  coke  ont  upon 
platform.  It  is  expected  that,  when  the  ovens  are  in  full 
arking  order,  the  surplus  of  gas  will  be  added  to  the  supply 
mished  to  Baltimore  by  the  existing  gas  company. 

Oil  Fuel  in  the  United  States. 

Bd.  of  Trade  J.,  April  3,  1902. 

The  Iron  Age  (New  York)  states  that  the  Southern 
icific  llailway  Company  are  making  elaborate  preparations 
r  the  use  of  oil  for  generating  power  on  the  locomoiives 
)m  one  end  of  the  line  to  the  other,  and  eventually  to 
bstitule  oil  for  coa!  fuel  on  their  engines,  ferryboats,  and 
jamlioats.  Already  the  company  have  converted  210  of 
eir  locomotives  into  od  burners,  and  have  on  hand  material 
the  Houston  shop  for  converting  120  more.  The  Com- 
my  intend  to  establish  72  steel  tanks  of  50,000  barrels 
erage  capacity  along  their  lines,  and  have  let  the  contract 
r  this  work.  These  tanks  will  have  a  capacity  of  3,600,000 
rrels,  ami  these,  together  with  the  13  already  constructed, 
11  give  a  total  capacity  of  4,425,000  barrels. 

III.— TAR  PRODUCTS,  PETROLEUM,  Etc. 

Oil-Lan'ds  Concession  in  Persia. 

Mr.  II.  J.  Wliigham  repoits  to  the  Morning  Post  that 
e  oil-belt  running  along  the  Kerkah  Valley,  past  .Shushter 
d  Ahivaz,  to  Bushire  and  beyond,  has  been  leased  to  a 
itish  subject.  The  lessee  has  sent  out  men  to  survey  for 
e  laying  of  a  pipe,  3G0  miles  long,  from  the  head  of  the 
irkah  Valley  to  .Mohanimerah.  The  starting  point  is 
isr-i-Shirin,  on  the  road  between  Bagdad  and  Kermanshah, 
the  Province  of  Zohab. 

The  oil-beds  are  believed  to  be  very  fine,  and  the  oil 
elf  to  be  purer  than  the  Kussian  product.  Therefore,  if 
3  concession  woiks  well  it  may  be  expected  to  create 
irked  rivalry  with  the  Russian  industry,  which  supplies 
ist  of  the  oil  sold  in  Southern  Persia  and  the  Persian 
ilf  region. 

Peiroleuji  in  Ccea. 
Eng.  and  Mining  J.,  1902,  73,  [10],  347. 

i  deposit  of  petroleum,  in  the  province  of  Matanzas, 
ith-west  of  Cardenas,  has  been  described  by  S.dterain  and 
ckhani.  From  a  well,  500  ft.  deep,  100,000  gills,  were 
;ained,  but  arrangements  for  additional  driUiogs  were 
errupied  by  the  war  between  Spain  and  the  Cubans. 
Iterain  has  also  described  a  deposit  of  petroleum,  in  the 
a  Juan  mine,  in  the  proNnnce  of  Santa  Clara.  The  oil, 
gr.  0'754,  b.  pt.  85°  C,  is  stated  to  be  colourless,  trans- 
rent  as  the  clearest  water,  easily  inflammable,  and  is 
il  to  leave  no  sensible  residue  on  complete  combustion, 
e  deposit  was  worked  to  some  extent,  in  18S1,  by 
inuel  del  Cueto,  but  operations  were  discontinued  at 
lepth  of  300  metres,  and  at  the  present  time,  the  only 
!  being  made  of  the  oil  is  for  the  household  purposes 
a  family  living  near  by. — A.  S. 

Asphalt  in  Aiskansas  (United  States). 
Bd.  of  Trade  J.,  April  10,  19C2. 

Vccording  to  the  Tradesman  of  15th  ult.,  a  deposit  of 
iminous  sand  rock  is  reported  to  have  beeu  found  in  Pike 


County,  Arkansas,  which  runs  from  20  to  30  ft.  in  thickness, 
and  underneath  it  is  a  vein  of  liquid  asphalt,  fully  2  ft.  in 
thickness,  mixed  with  a  very  coarse  gravel.  A  company 
has  been  organised  to  work  this  deposit.' 

Peteoleum  I.N  Japan. 
U.S.  Cons.  Reps.,  March  24,  1902. 
!  Boring  for  petroleum  is  an  industry  of  very  recent  date 
I  in  Japan,  and  lack  of  experience  and  imperfect  machinerv 
have  hithert.)  interfered  seriously  with  its  success.  Echigo.a 
:  province  on  the  western  coast,  "about  midw.ay  between  the 
northern  and  southern  extremities  of  the  m.ain  island,  has 
produced  all,  except  a  very  iusigni6cant  part,  of  the  oil 
thus  far  procured  from  native  sources  ;  but  recent  dis- 
coveries have  given  an  impetus  to  this  branch  of  mining  in 
other  parts  of  the  empire,  and  active  prepar.itions  for 
boring  are  under  way  in  a  district  in  tlie  north-east.  Indi- 
cations promising  excellent  returns  have  been  obsiMved  in 
the  northern  island  also,  aud  it  is  reported  that  American 
and  European  companies  have  been  formed  to  exploit  that 
region.  Improvements  are  being  made  in  the  methods  of 
procuring  the  oil,  and  transporting  it  to  the  refineries  in  the 
province  of  Echigo,  and  it  has  been  proposed  to  ccnstruet 
a  |)ipe  line  from  the  mines  to  Tokyo,  200  miles  distant. 
Tho  Empire  furnishes  a  market  for  much  more  than  the 
present  flow,  thousands  of  cases  of  kerosene  being  annually 
imported  from  Russia  and  the  United  Slates. 

Naphtha  Pkoduction  op  Baku  (Russia). 
Bd.  of  Trade  J.,  April  3,  1902. 
In  the  Journal  de  St.  Petersbourg  it  is  stated  that, 
according  to  statistics  recently  published,  the  production  of 
naphtha  iu  the  Baku  district,  in  1901,  amomiiid  to  about 
10,848,000  tons,  showing  an  increase  of  nearly  1,205,000 
tons,  as  compared  with  1900.  To  the  above  fioiires  luiist 
be  added  482,000  tons  produced  at  Grozny,  making  a  total 
production  in  Russia  of  11,330,000  tons. 

Bitumen  in  JIadagascar. 
Bd.  of  Trade  J.,  April  3,  1902. 
It  is  reported  in  La  Revue  de  Madagascar,  for  March, 
that  General  Gallieni  has  sent  to  the  French  (Vilonial  Oltice 
two  samples  of  bitumen  forwirded  to  him  by  the  officer 
commanding  the  post  of  Ambodiriana,  near  the  village  of 
Ankily  Marobaola.  It  is  stated  that  about  10  litres  of 
liquid  jier  day  could  be  oblained  from  this  source.  The 
samples  will  be  analysed,  in  order  to  detenuine  if  the  source 
of  supply  be  worth  working. 


IV.— COLOURING    MATTERS    AND 
DYES  TUFFS. 

Indigo  and  Dte-wuod  Tmi'outs  of  Havke  (France). 
Foreign  Office  Annual  Series,  No.  2754,  1902. 
The  imports  of  indigo  into  Havre,  in  1901,  were  2,314 
cases,  from  Bengal  (as  against  3,296,  in  190O),  SO  eases,  from 
Madras,  Bombay,  and  Kurpah,  and  1,685  serons  from 
Guatemala.  Since  January  I,  1902,  a  further  and  heavv 
decline  has  taken  place,  and  the  price  has  dropped  to 
3  fr.  75  c.  (3s.)  per  French  lb.,  the  lowest  point  ever 
touched. 

The  imports  of  log-wood  and  other  dye-woods  declined 
greatly,  in  1901,  and  the  quantity  received  was  less  than  in 
any  previous  year  for  nearly  30  years.  The  total  amount 
of  log-wood  imported  was  43,935  tons,  against  60,465  tons, 
in  1900,  and  64,500  tons,  in  1899.  The  imports  of  fustic 
were  5,420  tons,  against  7,060  tons,  in  1900,  and  13,815  tons, 
in  1899.  The  reduction  in  importations  is  attributed,  firstly, 
to  a  general  depression  in  trade,  especially  in  Germany  • 
secondly,  the  wars  in  South  Africa  and  China ;  and,  thirdly' 
to  the  competition  of  aniline  dyestuffs,  which  is  severely 
felt  in  regard  to  all  kinds  of  dye-wood  extracts.  These 
causes  have  not  only  diminished  the  quantity  of  dye-wood 
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received,  but  have  at  the  same  time  brouojht  about  a  fall  in 
prices.  The  first  two  arc  of  a  temporary  character,  but  the 
use  of  aniline  dyestuffs  is  increasing,  and  will  continue  to 
c.xteml. 

VII.—ACWS,   ALKALIS,    Etc. 

Borate  of  LurE  in   Bolivia. 

Chem.  and  Dnigi)isl,  April  12,  1H02. 

Valuable  depo.sit.s  of  borate  of  lime  are  said  to  have  been 
found  in  Bolivia,  alon^  the  Mauri  River. 

Cakbonate  of  Potash  Ddtt-Fkee  in 
New  Zealand. 

Bd.  of  Trade  ./.,  April  ,),  1902. 

Under  order  of  the  Coniniissioner  of  Trade  and  Customs 
(Order  No.  684  of  Feb.  5,  1902),  having  reference  to  the 
Customs  Tarlfl  of  New  Zealand,  Commercial  carboitnte  of 
pntds/i,  in  hulk,  is  rated  as  pearl  ash,  and  ma}'  be  importfd 
duty-free. 

Salt.i  Dutt  Free  for  AGRicui.TiinAi,  Purposes, 
IN  France. 

Bd.  of  Trade  J.,  April  10,  1902. 

According  to  a  recent  circalar  of  the  French  Director- 
General  of  Customs,  it  has  been  decided  that  the  exemption 
from  duty,  accorded  by  the  law  of  Nov.  8,  18G9,  to 
denatured  salts  intended  for  use  as  cattle  food  or  as 
manure,  or  in  the  preparatiou  of  manure,  applies  only  to 
exemption  from  the  consumption  tax.  Consequently, 
imported  salts  intended  for  the  uses  specified  can  only  be 
exempted  from  the  consumption  tax  on  proof  that  the 
import  duty  leviable  thereon  has  been  paid.  (See  this 
Journal,  19U1,  1039  ;   1902,  3"0.) 


X  .—ME  TA  LL  UR  G  Y. 
Mineral  Production  of  Japan. 
U.S.  Cons.  Reps.,  March  24,  1902. 

The  following  table  shows  the  output  of  the  mines  of  the 
country,  for  1900  (the  latest  data  obtainable),  as  reported 
by  the  mining  inspection  boards  to  the  Department  of 
Agriculture  and  Commerce.  The  values  (tjivcn  are  com- 
puted by  the  average  quotations  iu  the  Osaka  market. 


Description. 

Quantity. 

Value. 

Silver Tons 

Antimony „ 

Manganese 

6 -4686 
477-6613 
17,.589-G84 
571,900 
208-72 
18-67 

Dols. 
1,163,006 
60,680 
81,189 
966.87-! 
162,113 
6,882 

Tin 

Platinum  [Palladium]  in  Wyoming  (United  States). 
£ng.  and  Mining  J.,  March  22,  1902. 

Mr.  W.  Coolidge  writes  that,  on  analysis  of  the  ore 
mentioned  by  Jlr.  Wilbur  C.  Knight,  discovered  at  the 
Kambler  Mine,  he  has  c^ome  to  the  conclusion  that  the 
metal  is  palladium,  and  not  platinum.  (See  this  Journal, 
1902,  200.) 

Solder  :  Cdsto.ms  Deolsion  (United  St.^tes). 

Bd.  of  Trade  J.,  April  :',,  1902. 

The  following  Decision,  affecting  the  application  of  the 
Customs  Tariff  and  Customs  liegulations  of  the  United 
States,  has  recently  been  issued  by  the  Treasury  Deiiart- 
nient.  Solder  is  dutiable  as  a  manufacture  of  metal,  under 
par.  193  of  the  Tariff,  at  the  rate  of  45  per  cent,  ad  ml. 


Mercurt  Production  of  the  World. 

Eng.  and  Mining  J.,  March  22,  1902. 

.Sr.  Vincente  Spirek  gives  the  following  figures,  showiu 
the  mercury  production  of  the  European  mines  for  the  vea 
1901.  To  these  are  added  an  estimate  for  the  Unite 
States  production  ;  and  the  figures  in  the  table  below  ar 
compared  with  the  statement  of  The  Mineral  Indnstrij,  u 
lyuo.  This  table  covers  practically  the  mercury  output  t 
the  world,  with  the  exception  of  Mexico.  The  figures  ar 
in  metric  tons  : — 


I90n. 

1901. 

Changes.      Per  Cent 


550 

512 

D.       3H 

6-9 

220 

278 

I.          .5S 

■26-4 

340 

368 

1.        2S 

S-2 

1,111 

84<; 

U.     -J65 

■it-9 

967 

992 

I.        25 

•:-6 

3,188 

2,098 

D.     192 

i;-o 

91,873 

8G,3-1« 

D.  6,633 

6-0 

Cuuntry  of  Origin. 


.Vustria 

Ttal.v 

Russia 

Spain 

United  States 

Total  ii;etric  tons. 
Total  llasks 


The  production  of  Italy  includes  all  the  working  mine 
That  of  Austria  is  from  the  Idria  mines.  The  .Spaois 
out|Uit  inc'iides  78li  tons  from  Almaden,and  80  tons  fro 
the  smaller  mines. 

The  Mexican  production,  in  1900,  was  33.'i  tons.  If  tl 
same  c|UHntity  be  allowed  for  1901,  it  would  bring  the  world 
total  production  for  the  year  up  to  3,331  metric  tons,  again 
y,ij23  tons,  in  1900. 

Mineral  Production   of  Canada  in  1901. 

Bd.  of  Trade  J.,  April  3,  1902. 

The  High  Commissioner  of  Canada  has  issued  a  pr 
liminary  report  on  the  mineral  production  of  Canada, 
19C1.  Statistics  and  detailed  tabular  statements,  givii 
figures  for  1900  and  1901,  are  given  iu  the  Board  of  Trai. 
.Journal  of  the  3rd  inst. 


MiNEEAL  Output  of  Western  Australia. 

Bd.  of  Trade  J.,  April  3,  1902. 

A   supplement   to   the    Oouernment  Gazelle  of   Weste 
Australia,  dated  the  19th  Feb.  last,  contains  statistics  oft 
output  of  minerals,  other  than   gold,  in  the   State,  in  19 
and  1901,  from  which  the  following  table  is  compiled  : — 

Minerals. 

1900.                                  1901. 

Quantity. 

Value,       Quantity. 

Value. 

t 
4(1.110(1 
76.246 
13,2.t6 

67,561 

Black  tin 

Copper  ore 

Ironstone 

Lead  ore  

Coal 

Limestone 

Tons.               £               Tons. 

823             66.702                  734 

6,183              43.673              10,157 

12,251                9,258              20,569 

26S         1          5-i3         I 

118,Hn         '      64,S35         '    117,835 

15,927                3.594         '      18,209 

Asbestos  and  Nickel  Deposits  in  Russia, 

Bd.  of  Trade  J.,  April  3,  1902. 

It  is  reported  in  the  Journal  de  Si.  Pelersbourg  of  2'i 
Feb.  —  12th  March,  that  rich  deposits  of  asbestos  and  wl  ^ 
niekeUh;(ve  recently  been  discovered  in  the  neighboorhd 
of  Zanghesour,  province  of  Klizabethpol. 

Zinc  PttoDicrioN  of  tbe  World. 
Eng.  and  Mining  J.,  March  22,  1902. 

In  the  following  table  is  given  the  estimate  of  Mes:  • 
Henry  It.  .Merton  &  Co.,  ol  London,  of  the  zinc  produetioj  f 
the  world,  in  1901.     The  figures  are  in  tons  of  2,210  lb.  - 

It  will  be  seen  in  this  table  that  the  total  produetioi  f 
UK^tallic  zinc  showed,  last  year,  an  increase  of  Gpercl- 
The  gain  made  by  the  European  producers  was  4  '3  perct .. 
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Country  of  Origin. 


tlliinr.  Belgium,  aud  Holland 


(ire:it  Hrir.ain 

Knuire  anil  Spain  . 
Austria  anil  Italy.. 
PolamI 


1900. 


Total  Europe. 

United  .States 

ToLiI 


186,320 
100,70.i 

2a,830 
30,620 
6,975 
5,875 

360,.325 

110,028 


1901. 


2i).i;)o 
•>7.-iiir, 

7,700 
.5,935 


393,760 
122,830 


I.      15.435 
I.      12,81)2 


«0,353 


(^lianges. 


199,2^5      !    r.      12.963 
lOlvW.-         I.        5,630 


1).  640 

D.  3,353 

I.  725 

I.  61) 


whilst,  in  the  United  .State.'!,  it  was  11-6  percent.  In  Europe, 
the  increase  in  output  was  made  in  the  face  of  some  depre-- 
siou  in  tr;ule  and  of  lower  prices  ;  the  averatre  for  goe(i 
ordinary  brands  in  London,  in  1901,  having  been  17^.  Os.  7d. 
per  ton,  as  against  20/.  .5s.  5d.  in  1900,  a  reduction  of  15-9 
per  cent.  Ill  the  United  .States,  there  was  also  a  drop  in 
prices,  the  average  New  York  quotation  for  1901  being  4 'OS 
cents  per  pound,  as  against  4-.39  cents,  in  1900,  a  decrease 
jf  7'l  per  cent.  The  difference,  to  some  extent,  reflects 
llie  belter  condition  of  trade  and  the  stronger  demand  for 
;lie  ;uetal  in  the  I'uited  .States. 

MlN'liKAL    PUODUCTION    OF    THE    BRITISH    E.MPIUK. 

Imp.  Inst.  J.,  April  1902. 

The  concluding  section  of  the  Report  on  Mines  and 
Jiiarries  (Part  IV. — Colonial  and  Foreign  Statistics"),  for 
,91)1),  which  has  recently  been  issued  from  the  Home 
lllice,  gives  a  general  survey  of  the  mining  industries  of 
he  world,  and  permits  us  to  compars  the  mineral  produe- 
ion  nf  the  Ihitish  Empire  with  that  of  foreign  countries. 

In  Ihe  United  Kingdom  itself,  there  were  4,148  mines  in 
iperalion,  during  1901),  finding  employment  for  814,517 
lersons,  an  increase  of  138  mines  and  .50,351  persons  em- 
iloyed  over  the  figures  of  the  previous  year.  The  number 
f  quairies  under  otlicial  inspection — i.e.,  those  more  than 
Oft.  deep — was  C,9o9,  employing  a  total  of  93,89.5  persons, 

decrease  of  35  quarries  and  4,100  persons  employed  from 
be  figures  of  1899.  The  death-rate  through  accidents  at 
11  the  mines  was  1"29  per  1,000,  compared  with  !  "27  per 
,000,  for  each  of  the  two  previous  years  ;  whilst  that  in  the 
uarries  was  1-39  per  1,000,  as  ag.ainst  1-19  and  1  -00  for  the 
vo  preceding  years.  The  total  value  of  all  the  minerals 
btained  from  the  workings  is  estimated  at  135,957,1176/., 
hilst  the  value  of  the  metals,  obtainable  by  smelting,  from 
le  ores  raised  is  given  as  21,030,719/.,  as  compared  with 
7,470,296/.  and  18,314,750/.,  in  189'.),  or  77,415,063/.  and 
3,717,512/.,  in  1898.  The  large  increase  in  the  value  of 
le  minerals  raised,  during  1900,  over  that  of  the  previous 
Bar  was  principally  due  to  the  higher  price  of  coal,  for, 
hilst  the  output  of  this  was  increased  by  a  little  over  five 
illion  tons,  the  value  rose  no  less  than  38,171,469/.  The 
[ports  were,  however,  in  no  way  checked  by  the  rise  in 
■ice,  and  amounted  to  44,089,197/.  tons,  exclusive  of  two 
illion  Ions  of  coke  and  patent  fuel,  being  an  increase  of 
:arly  three  million  tons  over  the  previous  3'ear.  Compared 
ith  coal,  which  now  represents  89  per  cent,  of  the  total 
lue  of  all  the  minerals  raised,  the  other  mining  industries 
e  of  little  importance.  It  may  be  noted,  however, 
at  the  production  of  iron  ore,  in  1900,  shows  a  slight 
crease  in  quantity  hut  an  incre.ase  in  value,  whilst  the 
itpu;  of  gold  from  Wales  has  risen  from  3,327  oz.,  valued 

12,086/.,    in    1S99,    to    14.004    oz.,    valued    at    52,147/., 
1900. 

The  contributions  of  the  various  parts  of  the  British 
upire  !o  the  world's  production  of  certain  metals,  during 
00,  are  shown  in  the  following  table,  the  quantities  being 
•en  in  kilos,  and  metric  tons  for  comparison  with  the 
ti'ld's  output,  but  it  must  be  borne  in  mind  that  the  figures 

not  represent  the  amount  of  the  different  metals  actually 
jduced  in  each  country,  but  the  amount  represented  by   , 
:  ore  mined  in  that  country.  I 

S'iVi'er. — The  production  of  silver  iu  British  possessions 
i  diminished  by  38,000  kilos,  during  the  year,  and  now    \ 


Great  Britain  and  Ire- 
land. 

("Canada 

Federated  Malay  States 

India 

New  South  W.ales 

N'ew  Zealand 

Queensland 

.South  Australia 

Tasmania 

Victoria  

Western  .Vustralia 

Total  for  British  Empir 
Total  for  the  World  . . . 


Fine 
Silver. 


Kilos. 
5.93i; 


138,302 


315.2H1 
10,154 
3,514  ' 
.311   * 

108,660 ; 


582,932 
5,874,284 


Total  for  Bril  isli  Empire,       620,975 

1899. 
Total  for  the  World,  189B     S,M5,591 


Lead. 

Metric 
Ton*!. 
24,7.')5 

28,6.34 

4,888 

'   208 

1,300 

13,.'J47 


73,20.i 
787.811 


Tin. 


Zinc. 


Metric 
.  Tous. 
4.336  I 


43,123 

45  I 
925  I 

'  '742 

8 

1,833 

45 

608 

51,024 
80.643 


50,901, 
676,1  IB  ! 


47,148 
74.281 


Metric 
Tons. 
9,211 

97 

4,10) 

9 


13,H7 
446,373 


25,120 
610.701 


only  forms  one-tenth  of  the  world's  total.  Canada  and 
Tasmania  have  increased  their  output,  the  former  to  a  large 
(Xtent.hut  there  has  been  a  large  decrease  in  the  production 
of  Xew  South  Wales,  which  has  more  than  counterbalanced 
the  other  gains.  Mexico  and  the  United  States  are  the 
largest  producers  of  silver,  their  outputs  being  1,923,331  and 
1,802,829  kilos.,  respectively,  or,  together,  nearly  tivo-thirds 
of  the  world's  total. 

Lead. — The  amount  of  this  metal  supplied  by  British 
J'ossessions  was  increased,  in  1900,  by  over  20,000  metric 
tons,  owing  to  a  large  increase  in  the  Canadian  production, 
and  formed  a  little  less  than  one-tenth  of  the  world's 
supply.  Great  Britain  also  supplied  24,755  metric  tons, 
.■ind  the  other  chief  contributor  is  Tasmania  with  an  output 
of  13,317  tons.  The  world's  chief  producers  are  the  United 
States,  Spain,  and  Germany,  with  outputs  of  245,75;, 
203,744,  and  121,513  metric  tons,  respectively. 

Till. — Of  this  metal,  the  British  Empire  contributed  more 
than  five-eighths  of  the  world's  supply,  the  chief  source  of 
ore  being  the  Federated  Malay  States,  which  supplied 
43,123  metric  tons  of  tin  out  of  a  world's  total  of  80.043 
metric  tons.  The  greater  part  of  the  ore  raised  there  is 
treated  at  Siuga[>ore,  which  has  now  the  largest  tin- 
smelting  works  in  the  world.  Great  Britain  produces  more 
th;in  any  of  the  other  colonies,  and  the  Tasmanian  out- 
put has  slightly  declined.  Of  foreign  countries  the  chief 
producers  of  tin  are  the  Dutch  East  Indies,  Bolivia,  and 
Siam. 

Zmc — Jhe  production  of  this  metal  in  the  British 
Empire  undBrwent  a  decrease  of  nearly  50  per  cent,  during 
the  year  under  review,  owing  to  a  drop  iu  the  output  of 
New  South  Wales  from  16,272  metric  tons,  in  1899,  to 
4,100  tons,  in  1900.  Great  Britain  itself  produced  9,211 
tons,  but  the  supplies  obtained  from  the  other  colonies  are 
insignificant.  The  world's  chief  producers  are  Germany 
and  the  United  St,ates.  with  outputs  of  153,350  and  112,419 
metric  tons,  respectively. 


XI/.—FATS,  FATTY  OILS,  AND  SOAP. 

New  Oil-Shrub  in  Spain. 

U.S.  Cons.  Heps.,  68,  (259),  April,  1902. 

The  Spanish  journal,  Indiislria  e  Invenciones,  of  Madrid, 
reports  the  discovery  of  a  very  useful  shrub,  which,  if 
properly  cultivated,  might  acquire  great  importance.  The 
natives  of  the  province  of  Vallegraude  extract  from  the 
fruit  of  this  shrub  an  oily  substance,  which,  when  cool, 
possesses  the  consistency  of  stearin,  and  is  used  in  the 
manufacture  of  candles.  This  oil  is  of  a  greenish  colour, 
and  can  be  easily  extracted.  The  shrub  grows  wild  every- 
where in  this  province,  but  especially  in  the  valleys. 
Candles  manufactured  out  of  this  oil  would  be  of  the  same 
quality  as  those  of  .stearin,  and  should  possess  even  greater 
illuminating  power. 
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Menhaden  Fish-Oil  in  the  United  States. 
Foreign  Office  Annual  Series,  I^o.  2755,  1902. 
The  menhiiden  is  a.  fish  of  the  herring  tribe,  and  is 
peculiar  to  North  American  waters.  Great  shoals  of  this 
fish  usually  appear  near  Cape  Fear  at  the  end  of  April  or 
hoginnitif;  of  May,  and  make  their  way  northward,  frequent- 
iiii;  all  the  salt-water  bays  on  the  coast  until  November, 
when  they  have  reached  the  vicinity  of  Eastport,  Maine, 
and  there  they  disappear  until  next  year.  They  are  caught 
in  larn^e  seines,  and  when  a  boat  has  secured  as  much  as  she 
cau  carry,  she  makes  her  way  as  rapidly  as  possible  to  the 
factory,  where  the  oil  is  extracted  from  the  fish.  It  is  said 
that  the  oil,  which  is  used  principally  in  leather  dressing, 
rope  making,  and  paint  mixing,  is  clear  profit,  the  refuse, 
which  is  sold  as  a  fertiliser,  payin»  all  expenses.  There  are 
hundreds  of  factories  ei'.gaged  in  the  industry  along  the 
North  Atlantic  coast  of  the  United  States. 

On,  TiiADB  OF  France  in  1901. 
Foreign  Office  Annual  Scries,  Ko.  275+,  1902. 

The  oil  trade  in  France  has  been  prosperous  during  the 
past  year.  Prices  have  advanced,  and  the  importations  of 
raw  materials,  especially  of  Indian  oil-seeds,  were  on  an 
increased  scale.  The  imports  of  English  cotton-seed  oil 
show  a  falling  off ;  but  this  decline  is  not  confined  to 
English  oil,  the  American  supplies  having  also  decreased 
steadily  during  the  last  few  years,  owing  to  the  recovery  in 
the  cultivation  of  earth-nuts  in  India,  the  oil  from  which 
competes  with  cotton-seed  oil. 

The  deliberations  of  the  Tariff  Committee  in  connection 
with  the  proposal  to  place  an  import  duty  on  oleaginous 
seeds,  and  to  increase  the  existing  duly  on  vegetable  oils, 
wliich  have  lasted  for  several  years,  have  resulted  in  the 
report  to  the  Chamber  of  Deputies  of  a  Hill  which  will 
shortly  be  discussed.  It  is,  however,  by  no  me.ans  certain 
that  it  can  be  passed  by  both  Houses  before  the  end  of  the 
Parliamentary  session. 

The  chief  aim  of  the  Hill  is  to  raise  the  price  of  colza 
seed  by  the  exclusion  of  foreign  seeds  or  the  increase  in 
price  of  the  latter,  but  to  do  this  it  seems  hardly  necessary 
to  tax  other  sorts  of  seeds,  such  as  earth-nuts,  sesame, 
linseed,  &c.,  which  are  used  for  purposes  for  which  it  is 
impossible  to  utilize  colza  seed.  The  proposed  tax  varies 
according  to  the  estimated  yield  in  oil  of  each  kind,  so  that, 
■whilst  cotton-seed  is  to  be  taxed  3  fr.  per  100  kilos.  (220  lb.), 
decorticated  earth-nuts  will  have  to  pay  6  fr. ;  undecorti- 
cated,  5  fr. ;  linseed,  3  fr. ;  and  sesame  seed,  C  fr.  50  c.  At 
the  same  time,  the  existing  duty  of  6  fr.  per  100  kilos,  gross 
weight  on  vegetable  oils  is  to  be  raised  to  18  fr.  per  100  kilos. 
on  the  net  weight.  The  increase  of  duties  on  oil  is  com- 
paratively very  much  less  tliaii  the  tax  which  it  is  proposed 
to  place  on  the  seed,  and  the  prospect  has  natuially  raised 
great  opposition  on  the  part  of  the  oil  manufacturing  industry 
throughout  the  country.  A  clause  in  the  Bill  provides  that 
oils  used  for  soap-making,  candle-making,  wool-washing, 
and  tanning  shall  be  admitted  at  the  existing  rate  of  duty, 
after  being  rendered  unfit  for  edible  purposes,  whilst  seed 
to  be  converted  into  oil  for  export  will  be  free  from  taxation. 

XIV.— TANNING,  LEATHER,  GLUE, 

SIZE,  Etc. 

"Tubeeink":  Customs  Decision  (United  States). 

Bd.  of  Trade  J.,  April  10,  1902. 
■'  Tuberine  "  is  held  to   be  a  description  of  glue,  and  not 
starch,  and  is,  therefore,  dutiable  under  par.  23  of  the  Tariff 
according  to  value. 

XVI.— SUGAR,  STARCH,  Etc. 

ScGAu  Consumption  Duty  in  Japah. 

lid.  of  Trade  J.,  April  3,  1902. 

In  a  report  by  His  Majesty's  Minister  at  Tokio  on  the 
Japanese  IJudget  for  1901-2,  it  is  stated  that  the  following 
consumption  duties    are   now  leviable   on  all   sugar  and 


molasses  imported  into  or  produced  in  Japan.  These  dutie: 
came  into  force  on  the  1st  October  last :  — 

Sugar  and  molasses  below  Xo.  8,  Dutch  standard,  it 
colour,  1  yen  per  100  kins  (Is.  Sid.  per  cwt.). 

Sugar  between  Nos.  8  and  15,  Dutch  standard,  in  colour 
1  yen  60  sen  per  100  kins  (2s.  9[J.  per  cwt,). 

Sugar  and  molasses  between  No?.  15  and  20,  Dutch 
stan<Uird,  in  colour,  2  yen  20  sen  per  100  kins  (3s.  9\d.  pei 
cwt.). 

Sugar  (including  candy)  and  molasses  above  No.  20. 
Dutch  standard,  in  colour,  2  yen  80  sen  per  100  kins 
(4s.  lOrf.  per  cwt.). 

X  VII.— BRE  WING,  WINES,  SPIRITS.  Etc 

Alcohol  ;  Technical  Uses  of  ,  ix  Oermasv. 

U.S.  Cons.  Reps.,  .March  13,  1902. 

Attention  is  drawn  to  the  great  advantage  Germai 
manufacturers  possess  for  the  manufacture  of  coal-ta 
dyestuffs,  lacs,  varnishes,  perfumes,  and  a  large  number  o 
pharmaceutical  products,  in  a  plentiful  supply  of  cheai 
untaxed  alcohol  for  industrial  imrpnses.  Last  year,  German' 
produced  and  used  30,612,720  galls,  of  denatured  spirits 
as  compared  witli  10,302,630  galls,  in  1886,  the  la.st  yea 
before  the  law  exempting  from  taxation  denatured  alcoho 
to  be  used  for  industrial  purposes  was  passed.  Of  Ihi 
total  amount,  about  two-thirds  was  of  tiie  ordinary  grad 
for  power  and  heating  purposes,  whilst  the  remaining  thin 
was  denatured  for  lighting  and  chemical  purposes,  or  nse< 
jiure,  under  certain  restrictions,  for  the  manufacture  o 
perfumes,  extracts,  and  medicinal  preparations. — A.  S. 

Alcohol  Industrt  in  Austria-Hungauy. 

Bd.  of  Trade  ./.,  .Ipril  3,  1902. 

The  following  table,  showing  the  number  of  distillcrie 
at  work  in  Austria,  in  1901.  as  compared  with  pre 
ceding  years,  is  taken  from  Lf  .Monde  Kconomii/U€,  n 
the  1st  inst.  :  — 


Year. 

Agricultui 

al. 

Industrial. 

No. 

No. 

1898 

],1I7B 

S» 

1899 

1,13(1 

39 

1900 

l,lfi6 

.18 

1901 

1,180 

36 

The  bounties  granted  by  the  State  to  agricultural  distil 
leries,  in  1901,  amounted  to  about  6,COO,OoO  croivns,  a 
compared  with  0,314,712  crowns,  in  1900.  The  productini 
of  alcohol  in  Austria  and  Austria-Hungary,  in  1899 — lOiK 
and  1900 — 1901,  was  as  follows  : — 


Period. 


1899—19011 
1900—1901 


Austria. 


Hectolitres. 
l,H5.:«i 
1,513.117 


Austriu-HungUT- 


Hectolitres. 
3.t2'.i.:i21 
L'..-.19,70» 


The  consumption  of  alcohol  in  the  form  of  various  kin( 
of  beverages,  the  exports  of  alcohol,  and  the  denaturation  < 
the  same  in  Austria  and  Austria-Hungary,  in  1899—191 
and  1900 — 1901,  was  as  in  the  following  fable  : — 


f  1899— 1900 
Consumi)tion  |i.,uo-iS01 
„  ,  ( 1899—1900 

■'■''P"" (1900-1901 

-,        .        4.        f  1899— 1900 
Denaturation  i  myn— 1901 


Austria. 


Austria-Hungnrv 


Ilcoliiiilres. 
'.rTi;.i;tB 

!.l))O..WI 

!;ts.oji 
aii4,:i.u 

200,080 
2.W,S0S 


Hectolitres. 


It  is  said  that  the  year  1901  was  characterised  by  a  lar, 
over-production  and'  a  fall  in  the  selling-price,  which  il 
not  allow  of  any  profit  to  be  mad$. 
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XVIII.  A.— FOODS. 

Beverages  and  Foodstuffs  in  Brazil. 
Bd.  of  Trade  J.,  April  10,  1902. 
With  reference  to  a  report  that  appeared  in  the  Board  of 
''rude  Journal  of  the  6th  ult.  (thi<  Journal,  1902,  441),  an 
rtic'le  appears  in  the  Jornal  do  Commercio  of  the  1st  ult., 
oni  which  it  appears  that  the  new  regulation,  requiring  all 
nported  foodstuffs  and  beverages  to  lie  submitted  to  the 
nalvtical  department  before  clearance  through  the  Customs, 
nplies  to  Kio  de  .Janeiro  only,  and  that  there  are  no  official 
nalj  sin^  laboratories  at  other  Brazihan  ports.  According 
)  the  jornal  do  Commercio,  little  difficulty  is  experienced 
1  getting  foodstuffs  and  beverages  admitted  at  these  ports, 
Ithough  suspected  articles  are  occasionally  sent  to  Eio  for 
naljsis. 

XX I/.— EXPLOSIVES,  MATCHES,  Etc. 

Explosives  in  Mines  in  England. 

Chem.  Trade  J.,  April  5,  1902. 

The  Home  Secretary  gives  notice  that  he  has  made  an 
rder,  under  section  6  of  the  Coal  Mines  Regulation  Act, 
S96,  the  effect  of  which  is  to  add  two  new  explosives,  viz., 
Ibiouile  and  arkite,  to  the  list  of  "  permitted  explosives." 

Surtax  on  Explosives  in  Italt. 
Bd.  of  Trade  J.,  April  10,  1902. 

The  Italian  Bollettino  VJficiale  for  February  last  contains 
le  text  of  revised  regulations,  in  virtue  of  which  the  external 
lanufacturing  tax  on  gunpowder  and  other  explosives,  and 
le  surtax  on  gunpowder  and  explosives  imported  from 
broad,  are  fixed  at  the  following  rates  : — 

Ulasling  powder,  .and  powder  in  the  form  of  dust,  50  lire 
er  100  kilos.  (1/.  O.v.  -id.  per  cwt.). 

Sporting  powder,  and  blasting  compounds,  other  than 
lasting  powder,  125  lire  per  100  kilos.  (2/.  10s.  lOd.  per 
ift.). 

All  other  explosives  for  sporting  purposes  or  for  firearms 
1  general,  250  lire  per  100  kilos,  (al.  Is.  7rf.  per  cwt.). 

Powder  in  granular  form,  employed  in  the  manufacture  of 
liners'  fuses,  shall  be  entitled  to  claim  the  return  of  the 
ifference  between  the  duty  on  sporting  and  ou  blasting 
owder. 


patent  ilieft* 


N.B.— In  these  lists,  [A]  means  "Application  tor  Patent,"  and 
J.S.],  "  Complete  Specilieation  Accepted." 

Where  a  Complete  Speciliciition  accompanies  an  Application,  an 
terisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
Lins  for  Patents,  the  dates  of  application,  and  (ii)  in  the  case  of 
itnpiete  Spocilications  Accepied,  those  of  the  Olflcial  Jo\irnals 
which  r.cceptances  of  the  Complete  Specifications  are  advertised. 
Uompler«  Specifications  thus  advertised  as  accepted  are  open  to 
spection  at  the  Patent  Office  immediately,  and  to  opposition 
ithin  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 

A.]  8090.  J.  R.  Hilton.  Improved  means  for  use  in 
cleaning  the  ascension  pipes  of  retorts,  in  part 
applicable  for  other  purposes.     Apr.  7. 

„  8118.  A.  P.  Myndcrs.  Apparatus  for  automatically 
drawing  off  viscid  substances.*     Apr.  7. 

„      8223.  T.  Stone.      .See  under  XVII. 

„  8392.  J.  G.  Grossman.  Filter  and  extractor  presses.* 
Apr.  10. 

„     8401.  L.  Schumacher.     Purifiers  or  filters.    Apr.  10. 

„  8135.  M.  J.  Adams.  Syphons  and  syphonic  appa- 
ratus, and  fittings  connected  therewith.     Apr.  11. 

„     8436.  W.  D.  Ferguson.  Steam  superheaters.  Apr.  11. 

„  8446.  J.  Hargreaves.  Separating  gases  from  solu- 
tions, and  apparatus  for  effecting  the  same. 
Apr.  11. 


[A.]  8549.  T.  I!.  Sizer.  Improved  construction  of  appa- 
ratus for  mixing  and  blending,  as  applied  to  seeds, 
powders,  and  the  like  ingredients  requiring  to  be 
mixed  or  blended  together.     Apr.  12. 

„  8634.  R.  Parsons.  Steam  traps  in  which  the  oiicrii- 
tion  is  effected  or  controlled  by  the  volatilisation 
of  a  volatile  liquid  or  substance  contained  in  a 
condenser  chamber.     Apr.  14. 

,,  8645.  W.  P.  Miles.  Improved  method  of  auto- 
matically regulating  the  flow  of  liquids,  gases, 
electricity,  chemicals,  and  powders.     Apr.  14. 

„  8659.  P.  H.  Reardon.  Controlling  devices  for  com- 
pressing air  or  other  similar  fluids.*     Apr.  14. 

„      8674.   II.Nordtmeyer.   Portable  pump  filters.  Apr.  14. 

„      8720.  L.  C.  Reese.     Refrigerating.     Apr.  15. 

„      8973.  J.  Kadcliffe.     Drying  apparatus.     Apr.  17. 

„  8992.  E.  K.  Dutton  and  E.  L.  Duttou,  of  Sutcliffe 
and  Son.  Coolers  and  condensers  for  fluids,  and 
manufacture  of  the  same.     Apr.  18. 

„      9060.  H.  F.  Aiuley.  Refrigerators  or  the  like.  Apr.  18. 

,,  14,ri77A.  P.  Naef.  Process  and  apparatus  for  cooling 
and  refrigerating.  Filed  Apr.  15.  Date  applied  for, 
Dec.  18, 1900,  being  date  of  application  in  United 
States.  An  invention  comprised  in  Application 
No.  14,577,  1901. 

[C.S.]  7722  (1901).  Abraham.     Means  for  preventing  the 

formation  of  scale  and  explosions  in   boilers  and 

the  like.     Apr.  23. 
„      7736  (1901).  Spooner    and    Spooner.       ileaus    for 

preventing   the  escape   of   liquid  or  vapour  from 

vessels,  or  receptacles   in  which  volatile  or  other 

liquids  are  contained.     Apr.  IG. 
„      8942  (1901).    Saatmann.       Drying    .and    absorbing 

apparatus.     Apr.  23. 
„      9315  (1901).  Koch.     Superheaters.     Apr.  23. 
„      9936  (1901).    Condron.      Preservative    compound. 

Apr.  16. 
„       11,580  (1901).    Ch.ambers.      Taps    or    faucets    for 

bottles,   jars,    or   other   vessels    or   reservoirs   of 

earthenware  or  other  material.     Apr.  10. 
„      14,391  (1901).  Posno.     Vessels  for  holding  volatile 

inflammable  liquids.     Apr.  23. 
„      17,364  (1901).  Hillig  and  Miiller.     Vacuum  drying 

apparatus  for  continuous  working.     Apr.  16. 

„  25,676  (1901).  .Still.  Continuously  acting  distilling 
apparatus.     Apr.  16. 

„  3492  (1902).  Siemens  Bros,  and  Co.,  Ltd.— From 
Siemens  and  Halske  ,\ct.-  Ges.  Apparatus  for 
filtering  liquids  and  treating  them  with  gase?. 
Apr.  16. 

„  5807  (1902).  Wakeford  and  Smith.  Safety  nozzle 
tap  or  filling  cock  for  tanks  and  other  closed 
receptacles.     Apr.  16. 

II.— FUEL,  GAS,  AND  LIGHT. 

[A.]  8032.  A.  L.  Reinmann.     Incandescent  electric  lamps. 
Apr.  7. 
„      8057.  T.  S.  Hughes,  .1.    Wilkins,   and  E.    Wilkins. 
Oil  or  vapour  spirit  burners.     Apr.  7. 

„  8073.  W.  B.  Adams.  Means  for  controlling  the 
supply  of  oil  or  gas  to  the  burners  of  steam  boilers, 
ovens,  drying  chambers,  and  other  heating  appa- 
ratus.    Apr.  7. 

„      8082.  G.  P.  Herrick.     Blast  furnaces.     Apr.  7. 

„  8091.  S.  C.  Davidson.  Employment  of  jets  of 
motive  fluid.     Apr.  7. 

„      8105.  H.  L.  Bermann.  Air  or  gascarburetteis.Apr.  7. 

,,      8163.  A.  Hopkin  and  E.  G.  Leonard.     Incandescent 

gas  burners.     Apr.  8. 
„      8199.  C.  Grobet  and  C.  Bernascoui.  Furnaces.  Apr.  8. 
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]  82(16.  J.J.Lane.     Anti-vibratioi^  devici  s  for  incfia- 

dcsccnt  gas  lights.*     Apr.  8. 
8287.  G.  liamme.  Turf  coking  ovens.*     Apr.  9. 
82!)  1.  J.  II.  Shelilrake.     Improved   construction  of. 

incandescent  gas  burner.     Apr.  9. 
8299.  H.   H.   Lake. — From  Hanseatitche  Acetylcn- 

Gas  Industrie  Akt.-Ges.,  Gernianj-.     Gas-burners. 

Apr.  9. 

8339.  J.  K.  Smith.  Incandescent  electric  lighting. 
Apr.  10. 

8340.  J.  K.  .Smith.  Incandescent  electric  lighting 
and  electric  call  bells.     Apr.  10. 

8341.  J.  K.  .Smith.  Means  for  connecting  incan- 
descent electrij  lamps  with  dry  batteries.    Apr.  10. 

8368.  F.  i''ritz.  Uurning-off  apparatus  for  incan- 
descent mantles.     Apr.  10. 

8369.  D.  S.  Keith,     (ias  machines.-'     Apr.  10. 
8430.  J.    Duff.      ( 'onstructions   and   application    of 

flues,  whereby  two  or  more  siills,  coppers,  or 
boilers  may  be  heated  from  one  furnace.     Apr.  II. 

8456.  F.  Bryan  and  A.  H.  Bayley.  Electric  ignition 
devices  for  gas  or  oil  motors.     Apr.  11, 

8460.  A.  John. — From  K.  von  Victiughoft'-Scheel 
and  S.  Kapralik,  Germany.  Improved  automatic 
gas  lighter.     Apr.  11. 

8505.  A.  Ducasble.  Incandescent  gas  burners.* 
Apr.  11. 

8516.   VV.  H,  Dargue.     Gas  apparatus.     Apr.  11. 

8568.  A.  J.  Boult.— From  M.  Goffin,  nee  Fichefet, 
Belgium,  and  J.  Gael,  France.  Improved  manufac- 
ture of  artificial  carbonaceous  material,     Apr.  12. 

8618.  W.  S.  Clapliam.  Improved  apparatus  for  use 
in  the  purification  of  coal,  oil,  and  like  gases. 
Apr.  14. 

8654.  W.  RaillOD,  K.  Campbell,  and  J.  F.  Crawford. 
Furnaces.     Apr.  14. 

8661.  A,  J.  Boult.— From  11.  Reeser  and  P,  Zeitz, 
France.  Apparatus  for  the  production  of  gas  for 
lighting  and  other  purposes.     Apr.  14. 

8670.  T.  L.  Carbone.    Electric  arc  lamps.*    Apr.  14. 

8678.  G.  H.  Burrows.  Air  and  gas  mixing  and 
supplying  apparatus.*  Filed  Apr.  14.  Date  ap- 
plied for,  Nov.  29,  1901,  being  date  of  application 
in  United  States. 

.''688.  H.  Garde.  Apparatus  for  carburettiug  air 
Apr.  14.  . 

8692.  A.  \V.  Ekstrora.  Heaters  for  water  and  other 
fluids.*     .Vpr.  14. 

8713.  G.  R.  Hislop.     Gas  producers.     Apr.  15. 

8717.    W.   Fairburn-IIart From  General    Electric 

Co.,  United  .States.     Electric  lamps.*     Apr.  15. 

8779.  B.  Guigne. — From  A.  Borelly,  France.  Im- 
proved acetylene  gas-produeing  apparatus.  Apr.  15, 

8825.  E.  Eaton.     Improved  patent  fuel.     Apr.  16. 

8869.  II.  G.  Cox.  Smoke  consuming  furnaces.* 
Filed  Apr.  16.  Date  applied  for.  Oct.  23,  1901, 
being  date  of  application  in  United  States. 

8927.  E.  T.  Whitelow.     Gas  compressors.     Apr.  17. 

8930.  W.  R.  Pidgeon  and  E.  F.  Bradley.  Device 
for  automatically  regulating  the  mixture  for 
internal  combustion  engines.     Apr.  17. 

8931.  T.  \V.  Smith.  Incandescent  gas  burners. 
Apr.  17. 

8947.  L.  Wiitz.     Electric  arc  lamps.     Apr.  17. 

8957.  F.  Atherley.     Carburetters.     Apr.  17. 

8977.  J.  Armstrong.     Obtaining   blast   for  furnaces, 

and  air  or  gas  under  pressure  for  other  purposes. 

Apr.  17. 

9039.  W.  II.  A,  Sieverts.  Incandescent  gas  bur- 
ners.    Apr.  18. 

9041.  C.  E.  J.  Berthold.  Automatic  igniter  for  gas 
buruers.     Apr.  18. 


[A.]  9042.  C.  E.  J.   Berthold.     Automatic  gas  lighters. 

„      9054.  C.    h.    Charlopin.     Incandescent   burners   for 

gas  or  liquid  fuel.     Apr.  18. 
„      9062.  F.   Gubing  and   J.   Auerbach.      Electric   arc 

lamps.     Apr.  18. 

„  9065.  G.  Dorian.  Burners  for  gas  and  the  like 
Apr.  18. 

„      9069.  L.  S.  Liehermann.     Gas  burners.     Apr.  18. 

„  9078.  H.  \V.  Smith  and  G.  S.  Albright.  Purifica- 
tion of  coal  gas  and  recovery  of  by-products 
therefrom.     Apr.  18. 

„  9074.  Nernst  Electric  Light,  Ltd.,  and  S.  Gowan. 
Series  resistances  for  Nernst  Lamps.     Apr.  19, 

„  9105.  J.  Piatt.  Improved  anti  vibrator  for  mouot- 
iug  gas  burn.-rs  and  mantles  such  ,as  the  Melsbach 
and  the  like  ;  hereafter  known  as  the  floating  light 
or  burner.     Apr.  19. 

.,  91 29.  W.  P.  Warren.  Gas  holders  for  use  with 
generators  for  acetylene  or  other  gas.     Apr.  19. 

[C.S.]  7415  (1901).   Dueellier.        Acetylene     lanterns    or 
lamps.     Apr.  16. 

„      7723  (1901).  Abraham.       Gas    and    like    bumeis 

Apr.  23. 
„      9377  (1901).  Johnson. — From  Geuty  and  Soc.  Geo. 

des    Industries    Economiijues     Moteurs    Charon. 

Gas  producers.     .\pr.  23. 
„      9513  (1901).  Legge.      Apparatus    for    carburettine 

air.     Apr.  23.  * 

„      9660  (1901).  Stevens.      Atmospheric    gas    burnen. 

and  apparatus  for  supplying  gas  and  air  thereto 

Apr.  23. 

„  10,133  (1901).  Shepherd.  Furnaces  for  steam  boil- 
ers applicable  for  burning  wood  chips  or  other 
refuse  as  fuel.     Apr.  16. 

„  11,237  (1901).  Soeieta  Generale  Italiana  Edison  di 
Elettricita.  Electric  are  lamps.  Apr.  16.  Date 
applied  for  under  International  Convention,  Not 
26,  1900. 

„  11,519  (1901).  Jousset  and  McKay,  Manufacture 
of  artificial  fuel.     Apr.  23. 

„  12,137(1901).  Wilson.  Manufacture  of  mantles  for 
incandescent  gas  lighting.     Apr.  23. 

.,  12,259  (1901).  Brett  and  Henneberger.  Incandes- 
cent gas  lamps.     Apr.  23. 

„      12,934  (1901).  Bernsou.     Gas  burners.     Apr.  23. 

,,  13,061  (1901).  Kleiuert.  Annealing  furnaces.  Apr 
16. 

„  13,875  (1901).  Dobsou  and  Irwin.  Peat  presses 
Apr.  16. 

„      17,197  (1901). 

„       18,509  (1901). 
Apr.  16. 

„  21,935  (1901.)  IMoCullough.  Incandescent  electric 
lamps.  Apr.  23.  Date  applied  for  under  Inter- 
national Convention,  Apr.  2, 1901. 

„  25,180  (1901).  Phelps  and  Xadeau.  Incandesceot 
gas  burners.     Apr.  23. 

„  26,578(1901).  Brookes.  —  From  Bradley.  Fuel 
feeders  for  furnaces.     Apr.  23. 

„  1121  (1902).  Imray.— From  International  Smoke 
Prevention  Co.  Ap|)aratus  for  preventing  smoki 
from  boiler  fires.     Apr.  2.i. 

„  2752(1902).  Bailger.  Vaporizii.g  of  liquid  hydro- 
carbons for  heating  purposes.     Apr.  23. 

„  3206  1,1902).  Ueys.— From  Thompson.  Gas  li-hters. 
\pr.  IC. 

„  3810  (1902).  Lea.  Method  of  and  means  for  lijjht- 
ing  and  extinguishing  spirit  lamps  and  the  like. 
Apr.  16. 

„      3948(1902)      Carlson.     Petroleum  lamps     Apr.  23. 
„      4151  (1902).     Duffek,  Wien,  and  Bcschoruer.  locan- 
descunce  gas  lamps.     Apr.  23. 


Eldred.     See  under  IX. 
Quain.    Incandescence  electric 
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Electric  arc 


S.]  4374  (1902).  Kignon  and  Eisenmann. 

lamps.     Apr.  16. 
4534  (1902).     liiheller.     Means    or    apparatus    for 

lighting  b}'  iiicandescent  mantles.     Apr.  23. 
1)176(1902).     Evans  and  Nelson.     Carburetter  and 

vaporizer  for  internal  combustion  engines.   Apr.  23. 
6394  (1902).     Brush.     Mixiug   device    for    internal 

combustion  motor?.     Apr.  23. 


III.- DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  PETROLEUM. 

.]  8515.  M.  C.  M.  Tixier.  New  or  improved  process 
for  obtaining  in  one  operation  all  the  extracts 
soluble  iu  water,  contained  in  tar.     Apr.  11. 

5.]  10,629  (1901).     Lake.  —  From      Stewart  -  Wallace. 
Treatment   of  mineral    oils   or    the    distillates   or 
residuals  thereof.     Apr.  23. 
25,676(1901).     Still.     See  under  1. 


If.— COLOURING  MATTERS  and  DYESTUFFS. 

.1  8114.  J.  Y.  John.^on. — From  I3ad.  Auilin  und  Soda 
Fabr.  Manufacture  and  production  of  iudoxyl, 
aud  derivatives  thereof.     Apr.  7. 

8195.  F.  Gaess.  Production  of  mono-formjl  0,-0, 
naphthalene  diamine  183  or  ^4  mouo-sulphonic  acid. 
Apr.  8. 

8360.  A.  G.  Green.     Manufacture  of  paranitraniline. 
Apr.  10. 
,     8310.  .r.  Y.  Johnson. — From  Had.  Auilin   und  .Soda 
Fabr.    Preparation  of  indigo  vatsand  dyeing  there- 
with.    Apr.  11. 

8663.  K.   B.   Hansford. — From  L.  Cassella  and    Co.,   | 
Germany.     Manufacture  of  dyestuffs.     .^pr.  14. 

OOS'^.  H.  E.  Newton. — From  Farbenfabr.  vorm.  F.  I 
Bayer  and  Co.,  Germany. — Manufacture  and  pro- 
rtuetiou  of  derivatives  of  naphthaceue  and  of  inter- 
mediate products  for  use  therein.  Apr.  18. 
,  9120.  0.  Imray. — From  Farbwerke,  Hiiehst,  Ger- 
msny.  Manufacture  of  yellow  and  orange-yellow 
and  red  dyestuffs  of  the  acridinium  series.  Apr.  19. 

3.]  7726  (1901).  Eansford. — From  L.  Cassella  and  Co. 
Manufacture  of  dialkylamidooxydiphenylamines 
and  dye.stuffs  therefrom.     Apr.  16. 

,  9774(1901).  Johnson.  —  From  Bad.  Anilin  und 
Soda  Fabr.  Manufacture  and  production  of 
acylated  derivatives  belonging  to  the  indigo  group. 
Aiir.  23. 

,  11,624(1901).  Johnson. — From  Bad.Auilin  und  Soda 
Fabr.  Manufacture  and  production  of  colouring 
matter  for  the  direct  dyeing  of  black  or  blackish 
shades.     Apr.  23. 

11,753  (1901).  Abel.— From  Act.-Ges.  fur  Anilin- 
Fabr.  Manufacture  of  new  azo  dyestuffs  and  of 
an  intermediate  product  for  use  therein.     Apr.  23. 

11,839  (1901).  Ne\vton.— From  Farbenfabr.  vorm. 
F.  Bayer  and  Co.  Manufacture  and  production 
of  new  azo  dyestuffs.     Apr.  23. 

12,202  (1901).  Imray.— From  Farbwerke,  Hochst. 
Manufacture  of  rhodamine  derivatives.     Apr.  23. 

12,237  (1901).  Johnson.  —  From  Bad.  Anilin  und 
Soda  Fabr.     Dyeing  blue  shades.     Apr.  23. 

12,591  (1901).  Abel.— From  Act.-Ges.  fiir  Aniliu- 
Fabr.  Manufacture  of  a  mordant  dyeing  colouring 
matter.     Apr.  23. 

19,586  (1901).  Imray. —  From  American  By-Pro- 
ducts  Co.     .See  under  XII. 

2.j,009  (1901).  Imray.— From  Farbwerke,  Hochst. 
Manufacture  of  yellow  to  orange-yellow  dyestuffs 
of  the  acridine  series.     Apr.  23. 


v.— PREPARING.  BLEACHING,  DYEING, 

PRINTING,  AND  FINISHING  TEXTILES,  YARNS, 

AND  FIBRES. 

(A)    8212.    W.  Friese-Greene.     See  under  VI. 
„      8238.  W.  Rodger  and  R.  O.  Tweedie.     Priilting  or 
colouring  of  yarns  or  fabrics  and  other  substances. 
Apr.  9. 

„      8279.  R.Shuttlewood  and  F.  W.Fanshawe.    Dyeing 

of  yarns  in  the  hank.     Apr.  9. 
„      8443.   K.    T.    Sutherland.       Improved    method     of 

degumming    or  elean.siug    stalk  and   leaf  fibres. 

Apr.  9. 

„  8509.  W.  H.  Perkin,  juu.,  and  Whipp  Bros,  and 
Todd,  Ltd.  Treatment  of  raw  cotton  and  cotton 
goods  to  reduce  the  inflammability  thereof. 
Apr.  11. 

„  9083.  J.  K.  Lomax  und  W.  L.  Gibson.  Rendering 
textile  fabrics  non-inflammable.     Apr.  19. 

„  9140.  C.  O'Brien  and  J.  Cargill.  Process  for  the 
treatment  of  jute.     Apr.  19. 

[C.S.]  7491  (1901).  Sella.  Fulling  aud  oihng  of  fibres  and 
woveu  fabrics.  Apr.  23.  Date  applied  for  under 
International  Convention,  Oct.  2,  1900. 

„  9704(1901).  Miln.  Construction  of  reeds  used  in 
countciion  with  textile  processes.     Apr.  23. 

„  12,476(1901).  Pickles.  Method  of  finishing  fabrics 
woven  with  coloured  cotton  or  linen  yarns.  Apr.  16. 

„  13,755  (1901).  Calico  Printers'  Association,  Ltd., 
and  Wilson.     Calico  printing  machines.     Apr.  16. 

„  19,586  (1901).  Imray.- From  American  By-Pro- 
duets  Co.     See  uuder  XII. 

VI.— COLOURING  WOOD,  PAPER,  LEATHER,  Etc. 

[A.]  8212.  W.  Friese-Greene.  Production  of  latent  im- 
pressions on  paper,  textile  fabrics,  or  other 
materials.     Apr.  8. 

„  8371.  F.  R.  Schmiedel.  Methods  for  producing 
darker  shades  or  tints  in  the  ground  colour  of 
coloured  paper  showing  a  pattern  or  design,  aud  a 
means  used  therein.*     Apr.  10. 

„  8390.  H.  Anders  and  H.  Anders.  Improved  pro- 
cess and  apparatus  for  marbling  paper.*     Apr.  10. 

„  8786.  R.  Kraus.  and  C.  Kraus.  Machines  for 
moulding  plastic  patterns  on  wall-paper.*  Apr.  15. 
[C.S.]  938  (1902).  Dunn.  Applying  bronze  and  other 
powders  to  paper  and  like  materials.     Apr.  23. 

VII.— ACIDS,  ALKALIS,  and  SALTS. 

[A.]  8184.  J.  Waldbauer.  Improved  process  for  the 
production  of  barium  chloride.*     Apr.  8. 

„      8294.  E.    C.  Rossiter   and   G.  S.  Albright.     Manu- 
facture of  cyanides  of  the  alkalis.     Apr.  9. 
8300.  W.  Ostwald.     Manufacture  of  nitric  acid  and 
oxides  of  nitrogen.     Apr.  9. 

„  8302.  U.  Alvisi  and  F.  Millosevich.  Treatment  of 
alum,  alumites,  and  similar  materials  for  the 
purpose  of  obtaining  aluminic  and  potassic  com- 
pounds.* Apr.  9.  Date  applied  for,  June  3, 
1901,  being  date  of  apphcation  iu  Italy. 

„  84S1.  P.  A.  Guye.  Improved  process  for  decompos- 
ing the  chlorides  of  carbon.     Apr.  11. 

„  8757.  A.  A.  Consoli.  Retorts  for  subliming  and 
refining  sulphur.*     Apr.  15. 

„      8759.  H.  W.  Hemingway.     See  under  X. 

„  8760.  H.  W.  Hemingway.  Manufacture  of  nitric 
acid,  and  incidentally  the  production  of  certain 
ferric  salts.     Apr.  15. 

„  9123.  J.  Camus.  Apparatus  for  discharging  bottles 
or  tubes  of  liquefied  carbonic  acid  and  the  like, 
Apr.  19. 
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Manufacture     of     sulphuric 
Manufacture  of  sulphuric 


[C.S.]  7710  (1901).   Potnt, 

acid.    Apr.  16. 
„      11,792  (1901).  Briegleb. 

anhydride.     Ai>r.  16. 
la/ilO  (1901).  Imraj'. — From    Farbwerke,  Hbchst. 

Manufacture  of  a  hydro-sulphite.     Apr.  16. 
„      13,206  (1901).  Abel. — From    Siemens   and  lialske 

Aet.-Ges        .Method  of   imprejrnatiug  with    silica 

objects    made    of     asbestos    fibre    or    the    like. 

Apr.   16. 
„      2743  (1902).    Krause.      Preparation   of    substances 

coutaining  peroxide  of  magnesium.    Apr.  16. 


VIII.— GLASS,  POTTERY,  and  ENAMELS. 

[A  J   8233.  F.  Mountford.      Stencils   used   in   decoratiug 

aud  glazing  bricks,  tiles,  pottery,  metal,  glass,  and 

other  surfaces.     Apr.  9. 
„      8335.  V.  Poulet  and  The  Tile  and  Ceramic  Products 

Manufacturing  Co.,  Ltd.      Manufacture   of   tiles, 

and  apparatus  therefor.     Apr.  10. 
„      8393.  S.  Deards.     Glazing.     Apr.  10. 
„      8573.  J.  Tott.       Glass    melting   pots    or    crucibles. 

Apr.  12. 
„      H696.   W.  Cartlidge.     Improved  construction  of  kilos 

or   ovens   for    use    iu   firing    earthenware   goods. 

Apr.  15. 

„  8827.  Ainsley  and  W.  lUingworth.  Improved  forms  in 
pottery  and  glass  ware,  such  as  cups,  bowls,  jugs, 
beakers,  tumblers,  mugs,  and  other  arlicles  of 
hollow  ware.     Apr.  16t 

„      8861.  \V.  C.  Smyth.     Glazing.     Apr.  16. 

„      8952.  J.Wedgwood  and  Sons,  Ltd.,  and  C.  J.  Robin- 
son.    Manufacture   of  tiles,   slabs,   or  bricks    for 
covering  wall  and  other  surfaces,   and  apparatus 
therefor.     Apr.  17. 
9029.  W.  James.      Manufacture    of    leaded    glass. 

Apr.  18. 
13,061  (1901).     Kleinert.     See  utidcr  II. 
14,356(1901).     Zsigmondy.     Producing  a  coal iug  of 
metallic  lustre  on  ceramic  objects,  enamels,  glasses, 
base  metals,  aud  the  like.     Apr.  16. 


[C.S.] 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
AUD  CEMENTS. 

[A.]  8043.  J.  T.  Curry.  Manufacture  of  tire-resisting 
bricks.     Apr.  7. 

„  8071.  F.  Basenau.  Insulating  materials  or  composi- 
tions.    Apr.  7. 

„  8463.  G.  F.  Berry  and  J.  B.  Lawes  and  Co.,  Ltd. 
New  or  improved  material  or  substance,  and  method 
or  process  to  be  employed  in  the  manufacture  of 
non-conducting  compositions.     Apr.  1 1 . 

[C.S.]  7872  (1901).     Fielding.    Artificial  stone  slab-making 

machines.     Apr.  16. 
„      9691  (1901).     Stalker.     Compounds  or  compositions 

for  preserving  wood.     Apr.  16. 
„      9936  (1901).     Condrou.     See  under  I. 
„      17,197(1901).     Eldred.     Control  of  the  temperature, 

volume,   and   duration    of   flame    or   combustion, 

chiefly  applicable  to  the  calcining  of  lime  and  the 

like.     Apr.  23. 
2742(1902).     Taylor  and  Macleod.     Fibrous  plaster 

and   manufacture  of  slabs,  mouldings,  and  other 

articles  therefrom.     Apr.  16. 
„      2843  (1902).     Clauson-Kaas.     Plastic    compositions 

for  covering  woodwork,  brick   walls,  and  the  like. 

Apr.  16. 
„      4358  (1902).     Anderson   and   Borchers.     Combined 

brick   and   tile  for  walls,  ceilings,  and  analogous 

structures.     Apr.  23. 


X.— METALLURGY. 

[A.]   8233.  F.  Mountrord.     See  under  VIII. 
„      8293.  E.  Bouchaud-Praceiq.     Process  aud  apparatus 

for  recovering  gold  from  sea-water.     Apr   9. 
„      8304.  G.  Hughes. — From   L.  Descamps.     Improved 

zinc    compound   f.ir   reducing,    decolorising,   and 

analogous  purposes.*     Apr.  9. 
„      8474.  J.  Ornstein.     Extraction  of  gold  from  water 

Apr.  11. 
„      8494.   J.    T.    Martiu.     Casting    pigiron   and   other 

metals.     Apr.  11. 
„      8590.  G.  G.  M.  Hardingham.— From  H.    Tease  nod 

E.  F.  Jevers,   Argentine  Republic.      Auti-frictioL 

metals.     Apr.  12. 
„      8693.  C.  D.  Brindley.      Treatment  of  tin  and  othci 

scrap.     Apr.  15. 
„      8733.  W.    B      Kemshead     and   A.    E.    CoUischouo 

Manufactureof  aluminium  alloys.     Apr.  Ij. 
„      8759.  H.   W.    Hemingway.      Improved   process  foi 

stripping   tin    from    tinned    iron,   recovering  the 

respective   metals,  and  obtaining  nitric  acid  at  a 

by-product.     Apr.  15. 
„      8764.  C.    P.    E.    Schneider.       Armour    for    ships, 

turrets,  and  other  structures.*     Apr.  15. 
„      8774.  E.   Edwards. — From  Rose   Gold  Reclamatiou 

Co.,  United  States.     Apparatus  for  the  separation 

of  precious   particles    of  gold  or  other  relatively 

precious  metals,  and  their  recovery  from  the  bodv 

of   pulp   or  other   material   with  which   ihey  an 

allied.*     Apr.  15. 
[C.S.]  7725   (1901).    Vildorola.      Production    of    copper 

Apr.  16. 
„      11,596  (1901).  Gardner  and  Jones.     Apparatus  foi 

tinning    or    otherwise    coating    metal   plates   o; 

sheets.     Apr.  23. 
„      13,061  (1901).  Kleinert.     See  under  II. 
„      14,356  (1901).  Zsigmondy.     See  iHiJer  VIII. 
„      15,984  (1901).  Eyermanu.     Process  and  apparalu 

for   the  production  of  malleable   iron   or  steel  b 

means  of  blast  furnace  gas.     Apr.  16. 


XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

[A.]  8103.  M.Schneider.    Electrodes  for  storage  batterie« 

Apr.  7. 
„      8288.  E.  Stassano.     Electrical  smelting  of  ores  an 

the  refining  of    metals   and   furnaces  therefor. 

Apr.  9. 
„      8592.  F.  H.  Hadfield.     Construction  of  secondni 

batteries.     Apr.  12. 

[C.S.]    13,139  (1901).  UufE  and    United   Alkali   Co.,  Lti 

Electric  furnaces.     Apr.  23. 
„      15,818  (1901).  Lloyd.    Storage  batteries  and  insul 

tion  thereof.     Apr.  23. 
„      5366(1902).  Mcran.  Electric  accumulators.  Apr.  1 
„      6478  (1902).  Porter.     Storage  batteries      Apr.  23, 


XII.— FATS,  OILS,  AND  SOAP. 

[.v.]  8372.  C.  H.  Scott.  Means  oi  apparatus  for  use  i 
the  muuufacturc  of  inlaid  linoleum.     Apr.  10. 

„  8373.  C.  II.  Seott.  Means  or  apparatus  for  use 
the  manufaclure  of  inlaid  linoleum.     Apr.  10 

„  8374.  C.  11.  Scott.  Means  or  apparatus  for  use 
the  manufacture  of  inlaid  linoleum.     Apr.  10. 

„  8375.  C.  II.  Scott.  Means  or  apparatus  for  (• 
manufacture  of  inlaid  linoleum.     Apr.  10. 

„  8800.  W.  Harris.  Forming  cakes  or  tablets  of  so; 
Apr.  15. 
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[A.]  8828.  G.  F.  Pierce  and  F.  W.  Warwiek.     Improved 
method  of  perfuming  toilet  soap  tablets  by  absorp- 
tion.    Apr.  16. 
„      8997.  J.  liutterworth.     Grease  separators.     Apr.  18. 

[C.S.]  14,329  (1901).  Douillet.  Process  and  apparatus  for 
refining-  oils,  fatty  matters,  cjlycerin,  wax,  and  for 
the  extraction  of  perfume  from  flowers.  Apr.  23. 
„  I9,.i86  (1901).  Imray. —  From  American  By-Pro- 
ducts  Co.  JIanufacturc  of  oil  adapted  for  sulpho- 
nating  from  cotton  seeds.     Apr.  16. 

XIll.— PIGMENTS,  PAINTS  ;  RESINS,  VARNISHES  ; 
INDIA-RUBBER.  Etc. 

A . — Pi ff  merits,  Paints. 

[A.]  8412.  G.  Harding,  jun.     Compositions   for  covering 
metal  or  other  surfaces.*     Apr.  II. 

"C.S.]  9796(1901).  Berry.  Lubricating  compound.  Apr.  23. 

C. — India-ruhber,  ^-c. 

[A]  8084.  P.  II.  J.  Chautard  and  11.  Kes-ler.  Process 
for  regenerating  old  caoutchouc  and  treating 
damaged  gums  vulcanized  and  raw  gutta  percha. 
Apr.  7. 
„  8739.  A.  .1.  Boult.— From  A.  H.  Marks,  United 
States.  Tyre-curing  or  vulcanizing  presses.* 
Apr.  15. 

C.S.]  4736  (1902).  Globensky.     Vulcanizers.     Apr.  23. 
„     6408  (1902).  Sohwarz  and  Meister.     Manufacture  of 
sponge  surfaces.     Apr.  23. 


XIV.-TANNING,  LEATHER,  GLUE,  and  SIZE. 

[A.]  8507.  U.  Thomlinson.     Improved  process  for  treat- 
ing hides,  skins,  and  the  like.     Apr.  11. 
„     8594.  W.   D.    Quigley  and  J.   H.    Gay.     M.ichines 
for  splitting  skins  or  hides.*     Apr.  12. 

C.S.]5521  (1902).  Lewin.  Process  for  the  treatment  of 
smooth  or  wavy-haired  skins  so  as  to  give  the  same 
the  appearance  of  Persian  or  Astrakan  skins. 
Apr.  23. 

XV.— MANURES,  Etc. 

C.S.]  1304  (1902).  Milne,  and  W.  and  H.  M.  Goulding, 
Ltd.  Disintegrating  machines,  especially  intended 
for  manures  and  the  like.  Apr.  23. 
„  3128  (1902).  Brookes.— From  H.  J.  Merck. 
Apparatus  for  comminuting  or  disintegrating 
superphosphates.     Apr.  16. 


XVI.— SUGAR,  STARCH,  and  GUM,  Etc. 

A.]  8685.  J.  Ilobin-Langlois.  Improved  method  of  and 
apparatus  for  rapidly  refining  white  sugars. 
Apr.  14. 

„  9048.  A.  Kollrepp  and  A.  Wohl.  Improved  process 
of  purifying  sugar  juices.     Apr.  18. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

A.]  8223.  T.  Stone.      Improved  machine   for  cleansing 

the  interior  of  beer  or  other  casks.     Apr.  9. 
„     8332.  F.  K.  Japp.     Purification  of  alcoholic  liquids. 

Apr.  10. 
,,     8346.    H.   Ammon   and  K.    Drechsler.     See    under 

XVIII  A. 
„     8420.    B.   H.   Remmers.       Treating   distillers'   and 

brewers'  slop,  burnt  or  pot  ale,  or  the  like.    Apr.  1 1 . 
8944.  J.  M.  Waters.     Destruction  of  fusel  oil  from 

raw  spirits  by  a  combined  mechanical  and  chemical 

process.     Apr.  17. 
„     9092.  A.  A.  James  and  G.  E.  Whitehead.     Kilning 

malt.     Apr.  19, 


[C.S.]  1008  (1901).  Pitoy.  Fermentation  of  liquids,  and 
manufacture  of  an  alimentary  substance.  Apr.  23. 
Date  applied  for  under  International  Convention. 
.Tune  15,  1900. 

„      25,670  (1901).  Still.     See  under  I. 

„  4152  (1902).  Schneible.  Manufacture  of  malt  liquor.-, 
Apr.  23. 

XVIII.— FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 

A. — Foods. 

[A.]  8230.  G.  S.  Bratby.     Manufacture  of  coffee  extract 
or  soluble  coffee.     Apr.  9. 

„  8301.  H.  H.  Lake.— From  L.  E.  Seddon  and  L.  D. 
Giroux,  United  States.  Sterilising  and  preserving 
processes.*     Apr.  9. 

„  8346.  II.  Animon  and  K.  Dreschler.  Refrigerating 
apparatus  for  beverages  in  casks.*     Apr.  10. 

„  8502.  G.  Pontin.  Means  of  protecting  and  preserv- 
ing perishable  products.     Apr.  1 1. 

„  8876.  E.  Donard  and  H.  Labbe.  Manufacture  of  a 
nutritious  product  from  maize  or  other  vegetable 
substances.     Apr.  16. 

„  8987.  H  Bender.  Improi'ed  eider  and  fruit  press. 
*Filed  Apr.  17.  Date  applied  for,  Apr.  17, 1901, 
being  date  of  application  in  United  States. 

„      9031.  H.  Vaupel.     Improfed   method  for   the   pro- 
duction of  artificial  food  for  animals.     Apr.  18. 
[C.S.]  1008  (1901).  Pitoy.     See  under  XVII. 

„  7253  (1901).  Verheggen,  Arntzonius,  Vierdag  and 
Bijvoet.  Process  of  preserving  eggs  and  other 
aliments.     Apr.  16. 

„      9936  (1901).  Condron.     See  nndir  I. 

„  1022  (1902).  Bucka,  Hansen,  Nissen  and  Wiramer. 
Process  and  apparatus  for  the  production  of  a 
powdered  milk  prcp.aration.     Apr.  16. 

B. — Sanitation ;   Water  Purification. 

[A.]   8225.  S.   H.    Adams.       Distributing   apparatus    for 
sewage  or  liquid.     Apr.  9. 

„  8603.  G.  C.  Keuyon.  Apparatus  for  s.anitary  pur- 
poses and  the  like.     Apr.  14. 

„  8687.  S.  C.  Davidson.  Apparatus  for  filtering, 
humidifying,  and  cooling  air.     Apr.  14. 

„  8816.  H.  Parker.  Improved  automatic  portable  or 
fixed  combined  precipitating  deodorisiug  tank  and 
filter  bed,  and  receptacle  for  filtered  affluent  for 
purifying  water  and  sewage.     Apr.  16. 

[C.S.]  5388  (1901).  McCallum.  Apparatus  for  the  appli- 
cation of  sewage  and  other  liquids  to  land  filters 
or  other  purifying  beds.     Apr.  23. 

„  9342  (1901).  Diehl  and  Netter.  Water  filters. 
Apr.  16. 

„  10,732  (1901).  Barr  and  Wilkinson.  Appiiratus  for 
periodically  and  automatically  supplying  and  dis- 
charging chambers  or  receptacles,  particularly 
applicable  to  bacteria  beds,  filters,  or  tanks  for 
sewage.     Apr.  23. 

„  11,203  (1901).  Drummond  and  Drummond.  Appa- 
ratus for  use  in  softening  water.     Apr.  23. 

„  19,673(1901).  CoUes.  Apparatus  for  heating  and 
purifying  feed  water.     Apr.  16. 

„  3752  (1903).  Furstenheim.  Sterilising  apparatus. 
Apr.  16. 

C. — Disinfectants, 

[A.]  8718.  W.  H.  Tapp.— Improved  perfumer,  disinfector 
and  deodorizer.     Apr.  15, 
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XIX.— PAPEB,  PASTEBOARD,  Etc. 

[A.]  8083.  E.   Thiele. — Proces>!  for  the   raaniifauture    of 
filaraentis  from  cellulose  .solutions.     Apr.  7  . 

„      8G33.  E.  <le  Puss. — From  S.  R.  Wagg,  United  States. 
Refining   engines   for  use  iu  the  manufacture   of 
paper.*     Apr.  14. 
[O.S.]  8301    (1901).    Williams   and    Parkin. — Process   for 
rendering  celluloid  non-inflammable.     Apr.  16. 

,,  12,859  (1901).  Eckstein. — Parchment  paper  pro- 
vided with  pattern  in  relief  and  a  process  for 
manufacturing  same.     Apr.  16. 

,,  4383  (1902).  Zuhl. — Process  for  the  manufacture 
of  a  celluloid-Iike  substance.     Apr.  16. 

XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  AND  EXTRACTS. 

[A.]   8076.    M.   Ritter.     Preparation    or   manufacture   of 

plant  juices  for  medical  purposes.     Apr.  7. 
8111.  J.Y.Johnson. — From  Bad.  .Vnilin   und   Soda 

Fabr.     See  under  IV. 
„     8195.  F.  Gaess.  See  under  IV. 
„      8640,  Lorimer  and  Co.,  Ltd.,  and  T.  G.  Joyce.    New 

salt  of  quinine.     .\pr.  14. 
„      8787.  C.  Moureu.     Manufacture  of  useful   products 

from  hydrocarbons   of    the   acetylene   series   and 

derivatives  thereof.     Apr.  15. 
„     8955.  H.  E.  Newton.—  From  Farbenfabr.  vorm.  F. 

Bayer,    and    Co.,    Germany.     Manufactuie    and 

production    of    new    pharmaceutical    compounds. 

Apr.  17. 
„      9125.  O.  Imray. — From  E.  Ritsert.     Manufacture  of 

solutions  of  aromatic  amido-carbonic  acid  esters, 

suitable  for  therapeutic  purposes.    Apr.  19. 

[('.S.]  26,353  (1901).  Stephan.     Preparation   of  medicinal 
compounds.     Apr.  23. 


[C.S.]  2129  (1902).MilIs.— From  Ampere  Electro-Chemica 
Co.    Production  of  derivatives  of  pinene.     Apr.  23 

;,  5293  (1902).  Lingiier.  Manufacture  of  and  relatim' 
to  a  nientliol  derivative.  Apr.  2'!.  Date  applied 
for  under  International  Convention,  Mar.  8,  1901. 

„  5387  (1902).  Reimann.  Process  for  improvinc 
tobacco  and  the  products  therefrom.     Apr.  16. 

XXL— PHOTOGRAPHY. 

[Co.]  10,721  (1901).  Newton.— From  Farbenfabr.  rorai 
F.  Bayer  and  Co.  Preparation  of  new  chemical 
compounds,  and  their  uses  as  developing  means  in 
photography.  Apr.  16. 
„  579  (19(12).  Vathis.  Processes  for  the  productior 
of  multicolour  photographic  prints.     Apr.  16. 

XXIL— EXPLOSIVES,  MATCHES,  Etc. 

[A.J  8072.  R.  Kenneth.  Manufacture  of  matches  anc 
other  ilUiminants  aud  articles  used  for  ignition 
Apr.  7. 
„  8278.  r..  linwer.— From  A.  Ferandez,  GermHoy 
C:)ustruction  and  manufacture  of  ''fuses"  o 
'slow  matches"  for  tiring  explosive  charges  c 
mines.     Apr.  9. 

„      8647.  J.    H.    Pleasance.      Railway    fog  -  signallinf 

apparatus.     Apr.  14. 
„      8776.  C.  Duttenhofer.    Process  for  producing  easil) 

ignitible  explosive  materials.*     Apr.  15. 
,,      8820.  N.  C.    Brodie.      Manufacture   of  eiplosirefi 

Apr.  16. 
„      9043.  R.   Esoales.     Process   for  the  manufacture  o 

explosives  of  high  disruptive  force.     Apr.  18. 

[C.S.]   23,284  (1901).  Fiedler.     Explosives.     Apr.  28. 
„     25,759  (1901).  Abbot,  Loomis,  and  Ives.    Machine 

for  making  matches.     Apr.  16. 
,.      4781    (1902).  Quinhy,  Sharps,  and  Creger.    Manu 
factnre  of  explosives.     Apr.  16. 
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ANNUAL  GENERAL  MEETING,  LIVERPOOL,  1902. 

PllOVISIONAL   PltOGBAMME. 

Wednesday/,  July  9th. 

10..S0  a.m.     Council  Meeting,  at  University  College. 

11. 0  ii.m.       General  Meeting,  at  University  College. 

!.;!()  p.m.  Luncheon,  at  the  Adelphi  Hotel,  by  invitation 
(if  the  Liverpool  Section.  Uadies  accom- 
panying members  are  invited. 

.'i.O  p.m.  Garden  Party,  at  Seaforth  Kail,  by  invitation  of 
E.  K.  Muspratt,  Esq.,J.P. 

8.0  p.m.  to  1  Heception   at    the    Town   Hall,   by    tlie    Lord 

10.0  p.m.    J      Mayor  of  Liverpool. 

ThiiTsdaij,Jnl>i  \Olh. 

Whole  Daij  Excursions  : — 

(1)  Works  of  the  Telegraph  Manufacturing  Co.,  Ltd.,  at 

Helsby.  Luncheon,  by  invitation  of  tlie  Directors 
of  the  Company.  Afternoon  Tea,  by  invitation  of 
G.  Croshind  Taylor,  Esq. 

(2)  Excursion  to  Prescot : — 

Morning — Works  of  the  British  Insulated  Wire  Com- 
pany. Luncheon,  liy  invitation  of  the  Directors  of 
the  Company. 

Aftertiomi — Works  of  the  Lancashire  ^\'alch  Com- 
pany. 

Half-Dai/  E.r<tir.iimis  ■ — 
Morning — 

(,1)  Visit  to  Port  Sunlight  Village  and  the  Works  of 
Messrs.  Lever  Brothers.  Luncheon,  by  invita- 
tion of  Messrs.  Lever  Brothers.  Ladies  are 
invited  to  join  this  excursion. 

(2)  Works   of  the  United  Alkali  Co.,  Ltd.,  at  Widms. 

Luncheon  by  invitation  of  the  Mayor  of  Widnes 
(W.  W.  Gossage,  Esq.,  .LP.)  and  Directors  of 
the  United  Alkali  Company.  It  is  hoped  that 
it  will  be  possible  to  convey  members  on  this 
excursion  by  motor  ears. 

(3)  Messrs.  Ogden's  Tobacco  P'actory  and  the  Tobacco 

Warehouses  of  the  Mersey  Docks  and  Harbour 
Board. 
Afternoon — 

(1)  Works  of  the  Diamond  Match  Co.  at  .Seaforth. 

(2)  Livei'pool  Corporation  Electric  Power  Stations. 
7. -30  p.m.     Annual  Dinner  at  the  Adelphi  Hotel. 

Friday,  July  lUh. 
Whole    Day  Excursion   to    Llandudno   and   Beaumaris  by 

Saloon  Steamer  "St.  Elvies." 
9  p.m.     Smoking  Concert  at  the  Reform  Club. 


A   detailed  programme,  With  request  forms   for  tickets, 
will  be  issued  with  the  Journal  of  May  31. 


In  accordance  with  the  provisions  of  Rule  18  of  the 
Bye-laws,  nctiee  is  hereby  given  that  those  Members  whose 
names  are  placed  in  tlalica  in  the  list  of  Council  will  retire 
from  their  respective  oflSces  at  the  forthcoming  Annual 
Meeting. 

Mr.  Ivan  Levinstein  has  been  nominated  to  the  office  of 
Presidert  for  a  second  year,  under  Rule  10;  Mr.  E.  Grant 
Hooper,  Dr.  V.  B.  Power,  Prof.  W:;i.  Ramsay,  F.R.S.,  and 
Mr.  Thns.  Tyrer  have  been  nominated  Vice-Presidents 
under  Rule  8  ;  and  Dr.  John  Clark  has  been  nominated  a 
Vice-Pre..!ident  undrr  Rule  2-1. 

The  Hon.  Treasurer  and  Hon.  Foreign  Secretary  have 
been  nominated  for  re-election  to  their  respective  offices. 

Members  are  hereby  invited  to  nominate  fit  and  proper 
persons  to  fill  four  vacancies  among  the  Ordinary  Members 
of  Council.  Forms  for  this  purpose  can  be  obtained,  on 
application,  from  the  General  Secretary,  or  from  the  lion. 
Local  Secretaries  of  the  t'au  idian  and  New  York  .Sections. 


Extract  from  Utile  18  : — "No  such  nomination  shall  b 
valid  unless  it  be  signed  by  at  least  ten  Members  of  th 
Society  who  are  not  in  arrear  with  their  subscriptions,  no 
unless  it  be  received  by  the  General  Secretary,  at  th. 
Society's  Office,  at  least  one  month  before  the  date  of  th. 
Annual  General  Meeting,  to  the  election  to  take  place  a 
which  it  refers.  Nor  shall  any  such  nomination  be  valid  i 
the  person  nominated  be  ineligible  for  election  under  Rule 
12  or  15.  No  member  shall  sign  more  than  one  nominatioi 
form." 

THE  CORONATION. 

The  Society  will  be  glad  if  any  Members  not  resident  ii 
Great  Britain  will  intimate  to  the  General  .'Secretary  at  th 
earliest  p.-.ssible  date  if  they  intend  to  be  in  London  at  th. 
time  of  the  Coronation. 

SPIRIT  (ALCOHOL),  DUTY-FREE. 
The  question  of  concessions  in  regard  to  the  use  o 
spirit  (alcohol)  having  become  pressing,  the  Counci 
would  be  obliged  if  those  members  who  are  inleresti'i 
in  industries,  in  which  partially  or  wholly  duty-free  spiri 
would  be  of  advantage,  would  inform  the  Secretary  ii 
what  way  the  power  to  use  spirit  duty-free  for  manu 
facturing  purposes  would  affect  their  industries,  giring,  ai 
far  as  possible,  actual  instances  and  figures  : — 

1.  As  facilitating  present  processes  (crystallising,  &c.). 

2.  As  rendering  possible  the  nnuuifacture,  in  Grea 
Britain,  of  products  which  the  duty  has  hitherto  jirevented. 

3.  As  ailecting  the  position  of  British  manufactures  ii 
regard  to  foreign  competition. 

4.  As  to  the  branches  of  industry  which  the  duty  oi 
alcohol  has  crippled  or  destroyed. 


THE  JOURNAL  OF  THE  SOCIETY. 

In  order  that  members  may  be  supplied  with  infonnatioi 
at  as  early  a  date  as  possible,  the  Journal  is  now  issuci 
twice  a  month,  and  contains  abstracts  of  French  tun 
American,  as  well  as  British,  patents. 


MEMBERS  AND  THEIR  CONTRIBUTIONS. 

Every  Candidate  for  admission  as  a  Member  of  tU 
Society  must  be  proposed  according  to  the  form  set  ont  i 
Rule  26.  He  must  be  proposed  by  one  or  more  Membci 
to  whom  he  is  known  personally.  The  proposal  form  mus 
be  sent  duly  signed  to  the  General  Secretary,  who  shall  la 
the  same  before  the  Council  at  its  next  Meeting.  If  th 
majority  of  the  Members  of  Council  present  are  in  favou 
of  his  election,  the  Candidate  shall  be  declared  duly  electee 
and  his  name  shall  be  entered  in  the  Register  of  the  Societj 
At  whatever  period  of  the  3'ear  a  new  Member  may  b 
elected,  he  shall  be  required  (unless  the  Council  shall  detci 
mine  otherwise)  to  pay  his  subscription  for  that  year 
having  done  which  he  shall  be  entitled  to  receive  all  th 
numbers  of  the  Society's  Journal  for  that  year. 

The  Nomination  Paper  must  take  the  following  form,  an 
may  be  obtained  from  the  Genera!  Secretary,  or  from  an 
of  the  Secretaries  of  Local  Sections  : — 

The  Societt  op  CnEiiicAL  Ihdcstbt. 
We,  the  undersigned  Members  oftheSociety  of  C/iemicalXndU9tr 

herehtf  propose 

(Candidate's  Xame  in  full) 

as  a  lit  and  proper  person  to  become  a  Member  of  the  Sotttit, 
Fur     Names     only    of'i 

Members  recommend-  > ••••■ 

ing  tfie  Candidate.       ) 

And  [,  the  said  Candidate  for  Membership,  hereby  declare  that  ' 

elected  I  will  do  my  best  to  support  the  Society,  and  Kilt  ob$er. 

its  Bye-la  ics. 

Signature  (f  Candidate 

Address  to  which  the  Candidate'^ 

wishes  the  Society's  publications  f 

to  be  sent,  and  which  is  to  tie  I 

entered  in  the  Society's  Register.) 

Profession  or  Business  Occupation 

Date 

I  (.Extract  from  Bye-laies—Sutea  27,  89,  and  SO.) 

!       Each     Member    shall    pay   an    annual    subscription    . 

!   Twenty-five  Shillings,  due   on  the  First  of  January  in  en 
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ar ;  except  that  any  Member  may  pay  a  life  composition 
I  of  Twenty  Pounds  in  lieu  of  an  annual  subscription.  He 
jll  also  pay,  on  receipt  of  notice  of  election,  an  entrance 
;  of  One  Guinea  in  adiiition  to  his  first  year's  subscription  ; 
uept  tliat  should  a  Member  who  has  paid  an  entrance  fee 
aga  and  ^subsequently  seek  re-election  the  Council  may 
;peuse  with  a  further  entrance  fee. 

COMMUNICATIONS. 
Authors  of  communications  read  before  the  Society,  or 
r  of  its  Local  Sections,  are  requested  to  take  notice  that 
3er  Rule  43  of  the  Bye-laws  the  Society  has  the  right  of 
ority  of  publication  for  three  months  of  all  such  papers. 
Tingement  of  this  Bye-law  renders  papers  liable  to  be 
acted  by  the  Publication  Committee,  or  ordered  to  be 
itracted  for  the  Journal,  in  which  case  no  reprints  can 
furnished  to  the  author. 


ARSENIC. 

rhe  Joint  Committees  of  the  Societies  of  Chemical 
luslry  aud  Public  Analysts  have  now  submitted  theii 
ort,  prescribing  a  method  for  dealing  with  the  various 
istauccs  which  might  contain  Arsenic,  and  the  report  has 
in  accepted  by  the  Council. 

'"opios  of  this,  together  witli  the  papers,  discussions,  and 
tracts  which  appeared  in  the  Journal  in  1901,  and  other 
racts,  may  be  obtained  from  Messrs.  Eyre  and  Spottis- 
ode,  price  Is.  per  copy,  cr  1.5.  l.jrf.  post  free. 
\  meeting  of  the  Society  of  Public  Analysts  will  be  held 
Wed.,  Jlay  2Ist,  at  8  p.m.  at  the  Chemical  Society's 
oms,  Burlington  House,  \V'.,  to  discuss  the  repoit  of  the 
nt  Committee  of  the  Society  of  Chemical  Industry  and 
■iciy  of  Public  Analysts  on  the  Detection  and  Determi- 
ion  of  Arsenic,  at  i\liich  members  of  this  Society  are 
ited  to  attend. 


LIST  OF   SECTIONAL   COMMITTEES. 

I)  future,  the  list  of  Sectional  Committees  will  ajipear 
e  a  month  only,  in  the  second  number. 


Cbangfd  of  !ai3tirr9*?. 

Vhen  notifying  new  addresses,  members  are  requested  to 
te  them  distinctly,  and  state  whether  they  are  temporary 
permanent.  MultipHcation  of  addresses  is  also  to  be 
ided  as  tending  to  create  confusion.  AVhen  sending 
scriptions,  the  use  of  the  form  attached  to  the  application 
M  in  the  verification  of  addresses,  on  which  the  safe 
very  of  the  Journal  depends. 


!hbold,  Dr.  6.,  1/c  Imperial  Starch  Co. ;  P.O.  Box  283, 
Prescott,  Ont.,  Cauada. 

ley.  Dr.  T.  Lewis,  1  o  Brownlow  Street ;  University 
College,  Liverpool. 

ry,  A.  E.J  Journals  to  !ij,  Osborne  Road,  Forest  Gate, 
Essex. 

es,  W.  A.,  l/o  Cornwall ;  e  o  W.  O.  Hemingway,  Poplar 
Grove,  Wapella,  N.W.T.,  Cauad.i. 

ik,  Arthur  J.,  !/o  Hackney;  14,  Peacock  Street, 
I.iveriiool. 

i-S  W.  Walley,  l/o  Bristol ;  c/o  Virginia  Iron,  Coal,  and 
Coke  Co.,  Roanoke,  ^'a.,  U.S.A. 

rar,  Alex.  H. ;  Journals  to  c/o  The  Linoleum  Manu- 
facturing Co.,  Staines. 

s,  Wm.  G.  (710/  M.  (_'.,  as  given  wrongly  in  list),  of 
Bedford  Park  P.O. ;  Journals  to  31,  Wellington  ."Street, 
Toronto,  Canada. 

on-Smith,  J.,1/0  Peuktth;  20,  Bold  Street,  Warrington. 

iishaw,  II.,  I  o  Sunnyside;  ParUside,  North  Road,  Clay- 
ton, Manchester. 

-Jsrson,  J.,  1/0  Stockton  ;  WoIvcrtoD,  Dunottar  Avenue,   ,' 

Eaglescliife  Junction,  near  Stockton-on-Tees.  ' 

I'clnanu,   A.   J.,   l/o    Germantowu ;     P.O.    Box    1549,   i 

Philadelphia,  Pa.,  U.S.A. 


Levinstein,  Ivan;  Journals  to  Crumpsall  Vale    Chemical 

Works,  Crumpsall,  near  Manchester. 
I-ittlejohu,  Jas. ;  Journals   to   African  (iml  South  African) 

Baokieg  Cirporatiou,  Johaunesburg,  Transvaal. 
Mathew,  W.   de  ^'ere,  l/o  Orlando  Road;  23,  South  Side, 

Clapham  Common,  S.W. 
Ogden,  R.  L.,  l/o  Otto  ;  314,  North  Main  Street,  Bethlehem, 

Pa.,  U.S.A.,  Chemist  (U.S.  Navy). 
Richardson,  I).  B.  ;  Journals  to  Glen-Aros,  Isle  of  Mull.N.B. 
Schulze,  E.   A.    F.,  l/o   Balham    Hill;    80,   Sistova    Road. 

Balham,  S.W. 
Shields,  Dr.  Juo.,  l/o  Bryanston  Square ;  4,  Stanley  Gardens, 

Willesden  Green,  N.W. 
Spence,  Juo.    D.,   lo   Dundee;  415,  Ashton   New   Rotid, 

Clayton,  Manchester. 
Steiumetz,   C.    P.;    l/o   Research  Laboratorv ;   Publication 

Bureau,  General  Electric  Co.,  Schenectady,  N.V.,  U.S.A. 
Van   der   Linde,   Harold,  l/o  61  ;  47,   Front   Street  West: 

and  (Journals)  101,  Tyudall  .\ venue,  Toronto,  Canada. 
Wright,  .Sydney  B.,  l/o  Cana.la  ;  c/o  Ponsonby  and  Bolton, 

48,  Queen  Street,  Melbourne,  Vic,  Australia. 
Wright,  Walter  J.,  I/o   South   Road  ;   1 1,  Albion  Terrace, 

Favershani,  Kent. 

MEMBER  OMITTED  FROM  LIST. 
O.M.   Watsou,  John,   c/o   Zulnlaud  Mica  Co.,  Entumeni, 
viii    lOshowe,   Zululaud,   South     Africa,    Technical 
Chemist. 

©rati). 


Glover,    .lohn,    20,    Holly    Avenue,     Newcastle-ou  Tyne. 
April  30. 


i¥lancl)fgtfr  ^crtion. 

Meeting  held  on  Friday,  April  Alh,  1902. 

DR.    .J.    Gl!OSSM.\NX    IN    THE    CHAIK. 


DISCUSSION   ON  THE  PROPOSED  MANCHESTER 

COUPOR.VTION  GENERAL  POWERS  BILL, 

RELATING  TO  THE  DISCHARGE 

OF  WORKS'  EFFLITENTS. 

After  the  election  cf  officers. 

The  Chairman  said  he  hoped  it  would  bo  understood 
that  the  Section  approachtd  the  subject  in  a  friendly  spirit. 
They  all  had  full  confidence  in  the  Corporation  that  they 
had  no  intention  to  interfere  with  the  interests  of  those 
ratepayers  who  had  invested  large  sums  of  money  in 
commercial  undertakings,  on  the  understanding  that  their 
business  would  not  be  injuriously  iuterfered  with.  The 
danger  which  was  always  connected  with  bills  cf  this  kind 
was,  that  the  wording  might  be  so  ambiguously  put  that 
it  might  allow  at  any  time  of  a  much  wider  construction 
than  was  originally  intended. 

Mr.  J.  Ckaven,  in  opening  the  discussion,  expressed 
the  fear  that  by  the  clauses  formulated  in  the  Bill,  the 
chemical  manufacturers  were  going  to  be  subordinated 
to  the  successful  working  of  the  bacterial  system  of  sewage 
treatment  as  carried  out  at  Davyhulme.  If  the  Manchester 
sewage  did  not  suit  the  bacterial  sewage  sj'stem,  the  Cor- 
poration  would  be  justified  in  spending  any  amount  of 
money  within  reason  to  introduce  such  a  sewage  scheme 
as  would  make  it  unnecessary  to  harass  any  manufacture. 
The  Corporation,  he  claimed,  ought  to  protect  local 
industries,  but  be  feared  that,  under  this  Bill,  chemical 
manufacturers  were  going  to  be  enormously  harassed. 
He  agreed  that  chemical  manufactures  should  be  controlled, 
but  it  could  not  be  expected  that  the  etfluent  which  left 
chemical  works  should  be  pure  water.  He  objected  to  the 
clauses  on  the  ground  that  they  were  ambiguous,  and  he 
thought  the  powers  of  euiry  and  inspection  which  were 
sought  were  too  large. 
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Dr.  Drbtfus    said    tliat    Mr.   Craven    was    nndcr    a 

niisapprehensiou  in  thinking  that  the  Corporation  were 
seeking  these  powers  witli  a  view  to  correct  the  bacterial 
system  of  sewage  treatment.  As  a  matter  of  fact,  the  Bill 
hail  nothing  whatever  to  do  with  that  system,  and  it  was 
not  the  rivers  committee  that  had  proposed  the  clauses 
objected  to,  but  a  special  committee.  In  May  last,  there 
had  been  an  explosion  in  a  main  sewer  of  the  Corporation, 
causing  great  destruction  of  properly  and  alarm  to  the 
inhabitants  of  the  neighbourhood.  A  special  committee 
(of  which  he  had  been  chairman)  bad  investigated  the 
cause  of  that  explosion,  ami  it  had  been  found  that,  by 
accident,  sr.me  carbon  bisidphide  had  found  its  w.ay  into 
the  sewer  from  a  clioriiieal  works,  and  that  an  explosion 
took  place  upon  a  worker  in  the  sewer  striking  a  match. 
This  explosion  took  place  on  the  top  of  many  complaints 
from  the  inhabitants  of  that  particular  neighbourhood, 
and  the  Home  Office  culled  the  attention  of  the  special 
committee  to  a  London  County  Council  Act,  from  which 
the  clauses  now  complained  of  had  been  copied  almost 
exactly.  The  Corporation  sought  these  ]iowers,  not 
because  it  was  afraid  of  the  effect  of  the  present  effluents 
upon  the  bacteiial  system  of  sewage  treatment,  but  because 
it  was  thought,  that  additional  powers  were  necessary  for 
the  protection  of  the  lives  of  the  men  working  in  the  sewers, 
and  the  health  of  the  people  of  Manchester.  He  spoke  as 
a  chemical  manufacturer  himself,  and  he  had  not  the 
remotest  fear  that  any  chemical  manufacturer  would  be 
unduly  pressed  by  the  provisions  of  the  Bill.  There  had 
b.'eu  no  complaints  from  the  Loudon  manufaeturers  m 
regard  to  the  woiking  of  the  Loudon  County  Council  Act. 

Mr.  Councillor  Grimshaw  said  the  only  (pbjeet  which  the 
Corporation  had  in  vien-  in  seeking  the  power  by  these 
special  clauses  was  an  easier  method  of  procedure  against 
offenders  than  was  afforded  under  the  Public  Health  Act, 
just  in  the  same  way  that  the  Mersey  and  Irwell  Joint 
Committee  can  proceed  under  their  powers,  instead  of  by 
the  old  Rivers  Pollution  Act,  and  thereby  save  legal 
expenses. 

Jlr.  A.  J.  King  thought  Dr.  Dreyfus  had  misunderstood 
Mr.  Craven's  remarks.  Jlr.  Craven  did  not  refer  to  the 
condition  of  the  sewers  so  much  as  to  the  words  at  the  end 
of  section  B,  "  or  works  of  the  Corpor-ition,"  which  he 
thought  might  very  well  be  omitted. 

Dr.  -VxGEL  said  he  could  offer  a  solution  of  the  difficulty, 
and  one  which  would  confirm  Dr.  Dreyfus"  statement. 
He  believed  the  origin  of  the  Bill  had  no  connection 
whatever  with  bacterial  treatment,  tut  was  broUj^bt  about 
by  the  action  of  the  Manchester  and  Salford  Sanitary 
Association,  of  which  he  had  been  an  active  member  for 
many  years.  For  some  time  there  had  been  serious 
complaints  by  the  people  in  Ancoats  of  their  houses  at 
certain  times  being  utterly  uninhabitable,  in  consequence 
of  the  noxious  fumes  rising  from  the  f ewers. 

Mr.  Herbert  Porter,  Government.  Inspector  of  Alkali 
Works,  suggested  a  conference  between  the  Corporation 
and  chemical  manufacturers,  whereby  they  might  come  to 
some  practical  conclusion,  in  a  friendly  spirit,  as  to  what  is 
a  satisfactory  effluent  or  what  is  not.  as  was  done  between 
the  Local  Government  Board  and  the  alkali  manufacturers. 

Dr.  B.41LEY  said,  with  reference  to  Dr.  Dreyfus' 
assurance  that  the  Bill  was  not  intended  to  press  harshly 
upon  manufaeturers,  that  it  was  a  question  what  interpreta- 
tion would  be  put  upon  the  words  objected  to  if  a  case  came 
into  Court.  He  thought  no  ambiguity  should  be  allowed 
to  remain. 

Mr.  Frank  Sccdder  said  he  was  somewhat  surprised  to 
hear  that  certain  members  of  the  section  doubted  the 
wisdom  of  bringing  this  matter  before  the  Society  for 
debate.  In  ISSi,  a  paper  was  read  before  the  Society  on 
"  .Some  points  of  Legislation  affecting  Manufacturers,"  and 
in  the  discussion  which  followed,  Mr.  Howard  stated  :  "  I 
have  never  heard  of  anyone  who  has  found  it  pay  to  tight 
public  bodies."  An  exception  to  this  observatioii  is,  how- 
ever, to  be  found  in  the  London  County  Council  (General 
Powers)  Act,  1894,  which  was  said  to  be  similar  to  the  .\ct 
now  sought  by  the  .Manchester  Corporation,  and  in  which 
it  would  be  observed  that  the  brewers  had  obtained,  in 
clause  1 4 ,  permission   to  introduce  into  a  sewer  an  etfluent 


that  "  does  not  contain  any  greater  proportion  than  3  r 
cent,  of  solid  refuse,"  that  is  to  say,  that   a  brewerv  eflSu  t 
that  contained  'J.!  0(1  grains  of  solid  matter  per  gallon  wo  I 
be  admitted  into  a  sewer.     That  clause  had,  however,  bii 
left   out  in  the  Manchester  Bill.      Having  considered  » 
regulations   for  admittance  of  trade  refuse  into  the  sen  3 
of  Manchester,   which  have  been  in   force  for  some  tii 
one   cannot   help   asking    the    question;    "Why    are   tl 
more   stringent  regulations   required  ':  "     The   Manchesr 
Corporation  (General  Powers)  Bill  differs   in  several  i- 
portant  points  from  the  London  County  Council  (Gent  I 
Powers)  Act  of  1891.     In  the  first  pl.ace,  clause  19  of   > 
Manchester  Hill  regulates  the  discharge  of  solid  matter  :! 
refuse  into  sewers,  yet,  by  some  means,  the  term  **  suspenil 
matter"   has  been   inserted,  and  it  does   not  occur  in 
London  Bill.     This  requires   some  explauation,  inasinuci 
an  effluent  from  a  manufacturing  process  that  contained 
suspended  matter  would  commit    an   offence   against 
part  of  the  Act.     On  the  other  hand,  the  Manchester  Cc  r 
ration  have,  in  their  regulations,  defined  an   effluent  to 
admitted  to  the  sewcr.^  as  one  "  free  from  solids  in  sus| 
sion  beyond  !.">  grains  to  the  gallon."     In  the  second  pi;, 
clause  20  ill   the  Manchester  Bill   regulates  the  disch;irg(  f 
injurious  liquid  ref.isc,  but  contained  the  additional  wo: ,. 
'•  but  inclusive  of  g.ases,  vapours,  or  gaseous  matter,"  wlii 
are  not  contained  in  the   Loudon   Bill.     Moreover,  liql 
refuse  is   refeired   to  as   "offensive"    liquid,  and  in 
Manchester  Bill  as   "injurious"  liquid.     Lastly,  claur. 
of  the  Manchester  Bill  gives  the  Corporation  power  to  1 
proceedings  under  any  other  Act,  but  deb;irs  the  mu 
fdctuier  from  the   protection  that  Acts  of  Parliament    1 
rules   of  l:nv    provide.     It  would  be   well    for   the   ma- 
facturers   to   consider    whether   the    existing    law    clev 
defines  the  rights  of  the  manufacturer  to  connect  the  dns 
to  his  factory  to  the  sewer  of  the  local   authority,  an(  1 
what  extent  his  position  and  rights  are  affected  by  coin 
ance  with  the  regulations  of  the  local  authority.     If  he  ll 
that   the   law    does    not    properly   protect    manufactuij 
interests,  in  what  way  would  he  suggest  its  alteration,    "e 
local  authority  must  m;ike  such  provisions  a<  will  sece 
that  the  manufacturing  effluent  shall  be  delivered  into  t  r 
sewers  in  such  a  condition  ;»nd  in  such  regular  quantities 
not   to  cause   a  nuisance  or  be  injurious  to  the  sewers t 
injurious   to   health.       Another  question   that   the   mii- 
facturer  may  have  to  face  is  whether  ;i  special  rate  01  it 
not   to  be  levied  on  the  manufacturer  who  is  alloweio 
discharge  manufacturing  effluent  into  a  sewer.     Why  shil 
the    community   be   taxed   with   the    treatmeut   of   ran- 
facturing  effluent   in  order  to   make  a  gift  to  the  m;i- 
facturer?     Fortunately,  the  Eoyal  ("ommisslon  on  Se>' e 
Disposal  have  come  to  the  assisiauce  of  both  manufactu'f 
and  local  authorities  in   this  direction,  and  have  affoid 
facilities   to  the   manufacturers   to   give   evidence  oa   is 
important  subject.     He  hoped  that  the  manufacturers  w.  d 
take  up  the  question  with  zeal,  and  that  the  members  of « 
Society  would  assist  in  solving  the  difficult  problem. 


^fU)  ©orfe  ^ffti'oiu 


Meeting  held  at  the  Chemists'  Club  on  Friday, 
March  21st,  1902. 


MR.   CLIFFORD   BICHABDSON   IN   THE   CUAIB. 


BLUE-PRIXTAND  BLACK-PIJINT  PHOTOGRAPiC 
PAPERS,  AND  THEIR  PREP.VRATION. 

BY    AI.FBED    1.    COHX. 

The  introduction  of  blue-print  paper  as  an  articlof 
trade  is  due  to  the  observation  made  by  Sir  John  Hers.-l, 
in  1840,  that  ferric  ammonium  citrate  (and,  in  fact,  nj' 
other  ferric  salts)  is  reducible  to   a  ferrous  salt  b^he 
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:tion  of  sunlight.  This  observation  led  biiu  to  utilise  the 
urious  colour  reactions  giveu  by  the  iron  salts,  and  to 
pply  them  practically  in  tht;  reproduction  of  plans,  designs, 
c.  Thus  he  wns  the  first  to  sensitise  paper  with  a  solu- 
on  of  ferric-ammonium  citrate,  and  develop  it  with 
jtftssium  ferricyanide  (the  ordinary  blueprint  paper),  or 
ith  gold  chloride  (the  chrysotype  process,  yielding  white 
nes  on  a  purple  ground).  He  was  also  the  first  to  make 
ositive  blue  prints,  by  developing  the  paper,  sensitised  as 
bove,  with  a  solution  of  potassium  ferrocyanide  and  gum 
[■acia ;  by  exposing  paper  sensiti'sed  with  a  solution  of 
otassium  ferricyanide ;  and  by  developing  ferric-chloride 
aper  with  calcium-iodide  and  starch  solution,  whereby 
le  iodme  is  liberated,  and  reacts  with  the  starch. 

The  methods  employed  by  Herschel  were  not,  however, 
)mmercially  utilisable,  because  the  prints  obtained  were 
ot  uniformly  good,  whilst  the  process  was  too  inconvenient 
]d  not  sutlicieutly  rapid.  Another  serious  defect  was  the 
istability  of  the  prepardl  paper.  The  paper,  when  just 
ade,  gave  good  results,  but  on  keeping  a  few  days,  some- 
mes  even  a  few  hours,  the  whites  of  the  prints  were  no 
nger  white,  but  varying  shades  of  greenish-blue.  It 
ion  became  necessary  to  have  greater  certainty  and  sim- 
icity,  and  a  number  of  experimenters  attacked  the  problem, 
ith  varying  success. 

Almost  every  ferric  salt  was  tried  in  the  endeavour  to 
ake  a  more  stable  paper.  Among  the  salts  tested  were 
rric  chloride,  usually  in  conjunction  with  oxalic,  tartaric, 
trie,  lactic,  or  other  organic  acid,  ferric  -  ammonium 
trate,  tartrate,  and  oxalate,  and  ferric  sodium  oxalate, 
erric  chloride,  together  with  oxalic  acid,  is  by  far  the 
ost  rapidly  affected  by  light,  but  the  paper  prepared  with 
e  mixture  deteriorates  very  rapidly,  even  in  the  dark, 
be  one  found  most  suitable  was  the  ordinary  ferric- 
nmonium  citrate,  occurring  in  the  well-known  form  of 
•own  scales.  This  salt  was  the  one  chiefly  used  for  many 
:ars,  and  until  a  modification  of  the  salt  in  the  form  of 
indsome  green  scales  was  prepared.  This  form  was 
und  to  be  not  only  far  more  sensitive  to  light,  but  to  be 
ore  stable  as  well,  and  hence  it  is  the  one  most  largely  in 
e  to  day  in  the  manufacture  of  blue  prints.  This  green 
It  differs  from  that  occurring  in  the  form  of  brown  scales 

having  a  smaller  iron  content.  It  is  made  by  a  modifi- 
tion  of  the  method  used  in  manufacturing  the  ordinary 
It. 

In  the  mcinufacture  of  blueprint  paper  a  number  of 
ecautions  must  be  observed.  The  mechanical  difficulties 
ill  be  treated  of  when  discussing  the  machinery  employed 

sensitising  the  paper.  lu  preparing  the  solution,  the 
itassium  ferricyanide  should  first  be  washed,  i.e.,  it  should 
!  shaken  with  a  little  cold  water  to  dissolve  the  exterior 
ating  of  the  salt,  because,  as  Herschel  has  shown,  the 
It  is  reducible  by  light,  and  if  it  has  been  kept  for  a  while 
d  partieu'arly  exposed  to  strong  light,  the  surface  of  the 
ys'als  Trill  have  undergone  a  slight  decomposition,  and 
ace,  when  making  the  prints,  perfectly  white  lines  will 
It  be  obtained.  It  is  well  not  to  keep  the  solution  of 
rric-ammonium  citrate  on  hand  long,  as  it  soon  becomes 
Duldy  and  spoils  ;  it  is,  therefore,  better  to  prepare  blue- 
int  solution  just  before  using.  Solutions  for  sensitising 
,ve  been  made  ot  varying  strengths  by  different  experi- 
?nlers,  the  proportions  varying  between  8  to  12 1,  per  cent, 
r  the  ferric-ammonium  citrate,  and  4t  to  8  per  cent,  for 
i  potassium  ferricyanide.  An  excellent  solution  may  be 
idefiom  12'5  grms.  ot  the  green  ferric-ammonium  citrate, 
.'i  grms.  of  potassium  ferricyanide,  and  100  c.c.  of  water, 
le  solution  should  be  filtered,  and  the  application  to  the 
per  made  by  gaslight — never  by  daylight. 

Due  regard  must  be  bad  to  the  quality  of  the  paper 
elf  also.  A  good  quality  of  well-sized  paper  gives  the 
St  results.  If  the  paper  is  unsized,  or  not  sufiiciently 
ed,  the  solution  soaks  in  too  far,  sometimes  almost  to 
i  back  ot  the  paper,  and  it  is  then  diflicult,  it  not 
possible,  to  get  pure  whites ;  furthermore,  the  prints 
ume  a  dull  colour. 

Ordirarily,  care  should  be  taken  to  work  with  a  neutral 
ution,  for  if  a  few  drops  of  ammonia  or  other  alkali 
added   to  the  solution,  the  finished  print,  whilst  it  will 


have  a  remarkably  handsome  dark-blue  colour  with  a 
coppery  lustre,  will  fade  on  exposure  for  some  time  to 
light ;  whilst,  if  the  solution  be  acid,  the  keeping  qualities 
of  the  prepared  paper  are  impaired. 

nine  prints  may  also  be  toned  or  changed  in  colour  by 
various  substances ;  for  instance,  on  imnipreing  the  finished 
print  in  a  very  weak  solution  of  ammonia  the  blue  of  the 
print  is  decomposed,  and  in  its  place  appears  the  reddish- 
brown  of  ferric  oxide.  On  now  immersing  the  print  in  a 
solution  of  tannic  or  gallic  acid,  a  black  colour  is  developed 
in  place  of  the  original  blue.  Potassium  sulphocyanato 
would  give  a  red.  0{  course,  it  is  understood  that,  under  a 
positive  drawing  or  design,  a  negative  print,  i.e.,  a  print 
showing  the  design  in  white  lines  on  a  blue  grotmd, 
results ;  naturally,  when  toning  blue  prints,  the  corre- 
sponding prints  are  also  negatives. 

Mention  has  already  been  made  of  the  positive  blue 
prints  obtained  by  Herschel.  These,  as  made  by  the  latter, 
were  poor  in  colour,  nor  could  the  paper  be  made  to  yield 
prints  of  uniform  appearance,  because  of  the  sinking-in  ot 
the  solution  too  deeply  into  the  paper.  The  beauty 
exhibited  by  well-finished  prints,  however,  led  a  number  of 
investigators  to  experiment  with  this  process  with  a  view 
to  its  improvement. 

The  first  notable  improvements  were  made  by  Henri 
I'ellet,  in  1881.  This  experimenter  used  a  mixture  of 
ferric  chloride  with  either  oxaiii'  acid,  sodium  citrate, 
tartaric  acid,  or  citiic  acid  ;  or  a  mixture  of  ferric  chloride 
with  feiric-amrconium  citrate,  and  developed  the  prints 
with  potassium  ferrocyanide.  In  this  process,  too,  good 
results  could  not  be  obtained,  chiefly  because  ot  the  fact 
that  the  acid  used  rendered  the  ferric  chloride  too  reaiiily 
prone  to  change.  It  remained  for  Messrs.  Pizzighelli  and 
V.  Itterheim  to  modify  llerschel's  process,  and  devise  a 
method  that  would  give  uniformly  good  prints.  The 
mixture  they  proposed  is  as  follows  : — (1)  Gum  acacia,  20  ; 
water,  100.  (2;  Ferric-ammonium  citrate,  50;  water, 
100.  (;i)  Solution  of  ferric  chloride,  .50  ;  water,  100.  Of 
these  solutions,  first  mix  20  vols,  of  No.  1  with  8  vols,  of 
Xo.  2,  and  then  add  5  vols,  of  Xo.  ;;.  This  order  of 
mixing  must  not  be  departed  from,  otherwise  the  mixture 
will  be  useless.  The  mixture  when  made  thickens  in  a 
few  minutes  to  the  consistency  of  soft  butter.  It  is  set 
aside  over  night  to  "ripen,"  and  used  the  next  day. 

In  this  process,  it  is  absolutely  essential  to  use  a  well- 
sized  paper,  otherwise  a  clear  print  cannot  be  obtained. 
The  proportions  of  the  two  iron  salts  may  be  varied 
somewhat  without  danger,  but  that  of  the  gum  should  be  as 
stated,  for  if  more  be  used,  the  solution  cannot  be  applied 
uniformly  to  the  paper,  and  the  finished  prints  will  hence 
show  blue  spos  which  are  sometimes  very  ti-oublesome  to 
remove.  On  the  other  hand,  if  less  gum  be  used,  the 
solution  will  sink  too  far  into  the  paper,  and  the  finished 
prints  will  be  either  bluish  throughout  or  will  be  very  dull 
and  "  flat." 

The  development  is  effected  by  applying  a  20  per  cent, 
solution  ot  potassium  ferrocyanide  with  a  brush,  passed 
over  the  print  iu  parallel  strokes.  The  inuige  starts  out  in 
pale-blue  lines  on  a  greenish-blue  ground.  The  print  is 
then  immersed  in  very  dilute  sulphuric  or  hydrochloric 
acid,  in  which  the  image  becomes  at  once  deep  blue,  whilst 
the  greenish  blue  ground  disappears  and  gives  place  to  a 
pure  white.  The  print  is  then  finished  by  washing 
thoroughly  with  clean  water,  to  remove  the  acid,  which,  if 
left  in  the  paper,  would  soon  render  it  brittle.  .\ny  spots 
on  the  print,  should  such  occur,  may  be  removed  by  the 
cautious  application  ot  a  caustic-soda  or  potash  solution, 
followed  immediately  by  a  liberal  supply  ot  clean  water. 
The  finished  prints  are  very  handsome  iu  appearance. 
One  experimenter,  Dr.  Zoellner,  in  18G3,  devised  a  method 
whereby  paper  sensitised  with  a  solution  of  ferric  chloride 
and  ferric  oxalate  was  developed  with  a  solution  of  potas- 
sium iodide  in  albumin — iu  fact  a  variation  or  Herschel's 
process. 

Whilst  these  negative  and  positive  blue  prints  are  very 
handsome  and  serviceable,  the  ideal  print  was  nevertheless 
considered  to  be  one  that  would  present  a  fac-simile  of  the 
tracing  or  design  in  black  characters  upon  a  white  ground. 
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This  result  was  first  nccomplished  by  Poitevin,  in 
I860  who  seositised  paper  with  a  mixture  of  ferric 
chloride,  tartaric  a<id,  aud  water.  A  paper  so  sensitised 
pre.-c'Uts  a  yellow  appearance,  but  on  exposure  to  light,  it 
becomes  colourless,  because  the  green  ferrous  chloride,  to 
which  the  ferric  is  rediui-d  by  light,  is  colourless  in  very  thin 
layers.  The  paper  prepared  hy  Poitevin  gave  prints,  but 
bad  ones,  because  the  solution  invariably  sank  deeply  into 
the  iiaper,  sometimes  to  the  very  hack,  with  the  result 
tt.at  the  developed  image  frequently  appeared  stronger 
from  the  back  than  from  the  face  of  the  print.  The 
•Jevelopment  was  effected  by  plunging  the_  print  into 
solutions  of  g.allic  or  tanuic  acid,  hence  the  iron  deep  in 
the  paper,  not  being  completely  wanhel  out,  invariably 
imparted  a  decidedly  purple  colour  to  the  background. 

Later  experimenters  modiBcd  Poitevin's  process  with  a 
view  to  prevent  the  deep  penetration  of  the  sensitising 
solution  into  the  paper.  These  modifications  consisted  in 
adding  gum  acacia,  starch,  gelatin,  arrowroot,  or  other 
simila'r  substance  to  the  solution,  thus  keeping  it  more  on 
the  surface  of  the  paper  ;  or,  the  paper  itself  was  first  sized 
with  these  gummy  substances  before  the  solution  was 
applied  ;  in  some  cases  both  methods  were  combined.  The 
general  composition  of  the  solution  was  retained,  however, 
with  but  slight  modifications.  For  instance,  some  experi- 
menters added  a  little  ferrous  sulphate  and  sodiam  chloride, 
some  replaced  the  tartaric  acid  by  oxalic  acid,  some  added 
a  little  ferric  sulphate  solution  ;  others  added  some  ferric 
sub.sulphate,  &c.  It  remaius  to  be  said,  however,  that  all 
of  these  processes  required  the  development,  after  exposure 
of  the  paper  in  a  solution  of  gallic  or  tannic  acid.  Nor 
could  any  of  the  papers  be  made  to  remain  in  a  serviceable 
conditioti  for  a  sufl[icient  length  of  time  to  make  them 
commercially  practical. 

The  necessity  of  developing  by  using  a  solution  of  gallic 
or  tannic  acid  was  also  an  inconvenience,  and  a  demand 
arose  for  a  paper  that  would  afford  black  lines  on  a  while 
ground,  but  which  would  require  no  other  treatment  for 
developing  it  than  simple  immersion  in  water.  The 
problem  here  presented  was  a  very  neat  one.  Practically 
it  was  thus  :— Prepare  an  aqueous  solution  which,  when 
applied  to  paper,  would  be  sensitive  to  light ;  the  parts  of 
the  paper  untouched  by  light  should,  however,  be  blackened 
ou  contact  with  water,  while  the  light-affected  parts  should 
not. 

Some  !0  years  ago,  the  author  undertook  to  study  this 
problem,  and  succeeded  to  a  certain  extent  in  solving  it. 
The  well-known  fact  that  ferric  chloride  gave  no  reaction 
with  tannic  or  gallic  acid  in  the  presence  of  strong  mineral 
acids  was  used  as  the  starting  point  in  the  investigations. 
All  the  inorganic  acids,  as  well  as  all  the  organic  ones  that 
could  be  c.onsidfred  as  eligible  from  a  commercial  view, 
were  tried.  It  was  soon  found  that  the  inorganic  acids 
could  not  be  used,  as  cither  the  paper  did  not  print  at  all,  or 
did  so  too  slowh'. 

Oxalic  acid  was  found  to  be  the  best,  so  far  as  rapidity 
of  printing  v.,as  concerned,  provided  the  paper  could  be  used 
at  once.  Other  organic  acids,  such  as  tartaric,  lactic,  &c., 
were  also  useful,  but  larger  quantities  were  required.  _  The 
proportion  of  acid  to  the  ferric  chloride  and  tannic  or 
gallic  acid  could  not  be  fixed  to  a  constant,  as  various 
papers  reipiired  varying  quantities  of  acids. 

Of  all  the  papers  tried,  only  one  has  been  found  that  could 
in  any  way  be  relied  upon,  and  this  is  the  Steinbach  paper, 
made  especially  for  the  black-print  process  :  but  even  with 
this,  the  sensitised  paper  is  with  dilBculty  made  to  keep 
sutliciently  long  for  commercial  purposes. 

After  a  long  series  of  experiments  it  was  finally  found 
that  a  mixture  of  oxalic  aud  tartaric  acids  gave  the  best 
results,  using,  however,  a  mixture  of  tannic  aud  gallic 
acids  also. 

Some  of  the  difficulties  encountered  are  as  follows : — 
When  too  much  acid  is  used,  the  print  washes  entirely 
(or  nearly  so)  off  in  the  ilevelopmeut ;  further,  the  paper 
in  a  short  time  becomes  so  brittle  that  it  may  be  readily 
and  easily  crumbled  almost  to  dust  in  the  hand,  (rhe 
author  has  observed  this  phenomenon  also  on  keeping 
some  tartaric  acid  in  paper  for  a  while,  the  paper  becoming 


very  brittle,  and  crmnbliug  on  the  slightest  touch).  Tl^ 
is  most  likely  due  to  the  formation  of  hydrocellulose  froi 
the  action  of  the  acid  on  the  paper.  Again,  if  too  litl 
acid  be  used  iu  the  solution,  the  sensitised  paper  rapid 
becomes  darker  and  darker  and  finally  almost  black,  an 
cither  does  not  print  at  all,  or  requires  so  long  a  time  i 
to  make  the  paper  useless  commercially.  Paper  sensitise 
with  solutions  containing  ferric  chloride  and  some  organ 
acid  print  more  quickly  than  when  other  ferric  salts  ai 
used,  but  such  papers  are  far  more  unstable  than  il: 
others,  due  to  the  fact  that  the  organic  acids  theniselvi 
act  as  reducers  of  the  ferric  salt,  even  in  the  dark,  an 
the  ferrous  salt  so  formed  promptly  proceeds  to  becon 
oxidised,  not  to  a  ferric  state,  but  to  an  ori/satl,  whic 
affords  the  reactions  given  by  ferric  salts,  j-et  is  iusensiti\ 
to  light,  even  in  the  presence  of  organic  acids,  &c. 

.*<o  far  as  the  author  is  aware,  no  positive  means  have  ; 
yet  been  found  to  prevent  this  change  from  occurring,  no 
from  the  nature  of  the  chemical,  and  the  conditions  undt 
which  it  is  here  used,  are  any  likely  to  be  found. 

liesides  the  processes  in  which  iron  salts  are  usedft 
preparing  sensitised  papers  yielding  positives  (from  pos 
tives),  there  are  also  others,  based  on  the  employment  ( 
salts  of  chromium,  manganese,  cobalt,  and  cerium,  an 
also  of  certain  diazo  compounds. 

When  a  bichromate  is  exposed  to  the  action  of  light  i 
contact  with  organic  matter,  such  as  gum  acacia,  gelatii 
glue,  starch,  &c.,  it  undergoes  reduction  to  brown  chrome 
chromic  oxide,  whilst  the  gelatin,  gum,  &c.  becom 
"  tanned.''  This  action,  whereby  the  gum.  Sea.  is  hardenei 
and  renilered  insoluble  even  iu  hot  water,  was  discxivere 
by  Fox  Talbot,  in  18.'J2,  and  on  it  arc  based  a  numb( 
of  methods  of  reproducing  designs  which  are  of  grei 
commercial  value. 

It  will,  of  course,  be  readily  understood  that,  in  usin 
a  paper  sensitised  with  a  mixture  of  gum,  Sec.  aud 
bichromate,  the  development  either  of  the  light-affecle 
paits,  or  of  those  covered  by  the  lines  of  the  drawing,  &c 
may  be  effected.  In  the  former  case,  the  print  is  firs 
well  washed  after  exposure,  in  order  to  remove  all  tti 
bichromate  and  gum  not  affected  by  the  light,  and  whic 
is  still  soluble  in  water.  In  the  latter  case,  the  part 
unacted  upon  by  light  arc  directly  developed  hy  varioii 
chemicals,  e.g.,  with  salts  of  lead  (yellow),  silver  (red 
and  mercury  (brown)  ;  by  using  a  hot  soluliou  of  logwcod 
a  black  print  results. 

It  was  further  found  that,  if  the  sensitised  paper,  iifle 
exposure,  were  moistened,  all  the  parts,  not  affected  by  tb 
light,  absorbed  more  or  less  moisture  and  swelled  a\ 
whereas  all  the  light-affected  parts  remained  perfectly  dr. 
and  hard.  A  roller  charged  with  ink  could  now  be  passei 
over  the  print,  when  the  ink  would  adhere  to  all  the  dr; 
parts  of  the  print,  whilst  the  moist  parts  would  take  u 
none  at  all.  Ttie  print  so  made  could  uow  be  cithe 
allowed  to  dry,  or  a  copy  of  it  could  be  made  by  simpl; 
pressing  a  clean  sheet  of  paper  over  it.  Of  course,  th 
copy  would  he  reversed  in  ]iosition,  but  if  the  original  prin 
be  made  in  reverse,  a  direct  copy  would  result. 

Another  utilisation  of  the  hardening  of  the  bichromate 
gum  (or  gelatin)  mixture  consisted  in  adding  carbon  blaci 
(or  even  some  coloured  pigment)  to  the  sensitising  liqui< 
before  .applying  it  to  the  paper;  or,  in  sensitising  pape 
coated  witli  carbon  black  (or  some  pigment)  and  gclatii) 
with  a  bichromate  solution.  In  this  case  the  prints  an 
developed  after  exposure  by  washing  in  water,  the  parts  no 
affected  by  light  readily  washing  off,  whilst  the  light-affec:ei 
parts,  Iwving  been  rendered  insoluble  iu  water,  remain. 

Whilst  the  theory  of  making  these  prints  is  correct,  th' 
actual  realisation  of  good  i>rints  is  very  ditlicult,  becausi 
the  pigment  added  prevents  the  light  from  strikiug  througl 
the  film  of  sensitised  substance  to  the  pajicr.  The  eonse 
quenco  is  that  only  the  surface  becomes  insoluble,  and  whei 
developing,  the  sensitive  film  washes  free  from  th?  surfaci 
in  spots,  according  to  the  intensity  of  the  lights  am 
shadows.  To  obviate  this  ilrawhack,  the  jirints  have  beei 
exposed  with  their  backs  to  the  sun,  and  iu  contact  witi 
the  face  of  the  original.  This  method  too,  is  troublesome 
as  the  appreciable  thickness  of  the  sensitised  paper  permit! 
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e  light  to  be  partially  diffused  under  the  lines  to  be 
pied,  hence  the  lines  on  the  print  will  not  be  so  sharp  or 
■an  as  they  should  be  ;  furthermore,  although  the  sensitive 
m  is  affected  by  the  lijiht  next  to  the  paper,  the  upper 
,er  is  not  at  all  affected,  hence  it  washes  away  duiiug 
vclopment,  and  the  resulting  print  is  apt  to  be  weak  in 
lonr. 

In  an  attempt  made  to  increase  the  sensitiveness  of  the 
n,  it  was  found  that  sodium  bichromate  was  more  sensi- 
e  thai!  the  potassium  salt,  whilst  the  ammonium  salt  was 
;  most  sensitive  of  the  three.  It  was  further  found  that 
J  sensiilvcness  could  be  sii)l  further  increased  by  iieutra- 
Ids  half  the  solution  of  the  bichromate  used  with  ammonia, 
il  then  adding  ihis  to  the  reserved  half.  Uy  means  of  a 
iilion  so  made,  fairly  good  results  may  be  obtained.  Of 
;  three  sails,  however,  the  sodium  salt  is  best  adajited  for 
!  purpos*  ;  it  is,  moreover,  much  more  freely  soluble  than 
'potassium  salt. 

rhe  fact  that  bichromates  are  powerful  oxidisers,  and  are 
)abie  of  affording  light-resistant  colours  with  aniline,  was 
lised  by  Willis  in  the  process  devised  by  him,  and  known 
the  "  aniline  process." 

[n  this  process,  paper  sensitised  with  potassium  bichromate 
after  exposure,  subjected  to  the  vapours  of  aniline,  the 
ult  being  that  all  the  parts  not  affected  by  light  are 
kened  in  colour  on  contact  wilh  the  aniline  vapours,  from 

oxidising  action  of  the  bichromate  on  the  aniline,  aniline 
,ck  resulting.  It  was  found,  however,  that  the  b'chro- 
te  aloiiC  did  not  give  good  results,  and  that  good  prints 
lid  be  obtained  only  when  an  acid  was  present.     Further, 

addition  of  an  acid  appeared  to  greatly  increase  the 
isiliveness  of  the  paper,  but  only  up  to  a  certain  point, 
fond  which  it  again  declined.  The  solution  whiL'h  was 
ind  to  afford  the  best  results  was  one  containing  5  per 
it.  of  b'chtomate  and  50  per  cent,  of  phosphoric  acid, 
'aper,  sensitised  with  a  solution  so  ma'le,  prints  very 
idly,  ^  to  1  minute  in  direct  sunlight  being  sufficient 
!er  a  good  tracirg.  The  prints  .nre  developed  b}-  sus- 
iding  them  from  small  wooden  spring  pinch-cocks,  in  a 
tical  drawer  or  cabinet,  below  which  is  a  box  containing 
ton  waste,  or  other  suitable  material,  upon  which  is 
ired  some  raw  aniline,  and  into  which  steam  is  conducted. 
6  prints  thus  hang  in  an  almosphere  highly  charged  with 
line  and  steam.  After  the  development,  the  prints  are 
I  washed  with  water. 

fhe  finished  print,  if  jiroperly  made,  is  quite  handsome, 
I  very  permanent.  In  this  process,  the  exposure  must 
very  accurately  timed,  and  good  judgment  displayed  in 

development.  An  under-exposed  print  will  acquire  a 
k-greenish  background  which  cannot  be  remedied  in 
inicrcial  practice;  if  over-exposed,  the  lines  of  the  print 
I  be  very  weak  or  altogether  absent.  At  times,  the  lines 
Ihe  print  will  have  a  greenish  hue  ;  when  this  occurs,  it 
y  be  remedied  by  immersing  the  print,  after  washing,  in 
:er  to  which  a  few  drops  of  ammonia  have  been  added, 
this  bath  the  lines  acquire  a  bliiish-bhick  colour.  It  is 
llier  essential,  in  this  process,  that  crude  aniline  be  used — 

very  refined  or  pure  aniline  cither  does  not  develop  at 
or  docs  so  very  unsatisl'actorily. 

■ome  10  years  ago,  Messrs.  A.  and  L.  Lumierc  carried  out 
!tics  of  investigations  with  a  view  to  utilising  the  salts 
manganese,  cciiam,  and  cobalt,  in  pboto-reproJuctive 
ccs«es.  The  authors  soon  found  that  those  salts  were 
ellemly  adapted  for  the  purpose.  Of  all  the  manganese 
s,  iiianganie  oxalate  was  found  to  be  the  most  sensitive, 

ineligible  because  of  its  instability.  After  experiments 
ering  all  the  organic  acids,  lactic  ac'd  was  found  to  be 

best   for  preparing  a  sensitive  solution;  and,  fuither, 

addition  of  some  potassium  formate  considerably 
rcased  the  sensitiveness  of  the  sehition  so  made,  without 
lairing  the  keeping  qualities  of  the  prepared  paper.  The 
cess  followed  by  the  authors  for  preparing  the  solution 
manganic  lactate  was  as  follows  : — Potassium  permaa- 
late,  6  grms.  :  dislilled  water,  50  grms.  Dissolve,  and 
.  slowly  under  stirring:  lactic  acid  (sp.  gr.  1-225), 
c.c. ;  after  which,  add  potas-ium  formate,  3  grms. 
ihe  solution  is  filtered,  and  applied  to  paper  previously 
fed  with  a  thin   layer  of  gelatin.     The  pspcr  so  scnsi-   ! 


tised  is  exposed  under  a  positive,  an  exposure  of  a  few 
minutes  sufficing  to  completely  reduce  the  manganic  salt  to 
a  manganous.  The  parts  unexposed  to  the  light  are  then 
developed  by  various  amines,  phenols,  kc. ;  different  colours 
being  obtained  according  to  the  developer  used.  For 
instance,  aniline  yields  a  green  colour ;  paratoluidin,  a  red  ; 
xylidin,  a  yellowish-brown ;  benzidine  hydrochloride,  a 
deep  blue ;  guaiacol,  orange ;  resorein,  pale  yellow ; 
paramidophenol  hydrochloride  or  sulphate,  brown;  and 
pyrogallol,  violet-black. 

Positive  prints  may  also  be  obtained  from  positives  by 
using  salts  of  cerium.  Among  these,  eerie  sulphate  and 
eerie  nitrate  are  best  adapted  for  use.  Paper  is  sensitised 
with  a  solution  of  one  of  these  salts  just  as  is  done  with  the 
manganic  lactate  solution,  and  is  exposed  under  a  positive. 
When  all  the  parts  exposed  to  the  light  have  become 
colourless,  the  print  is  developed  and  fixed  by  simply 
treating  with  a  solution  of  an  amine,  phenol,  &,c.,  just  as  is 
done  with  manganese  prints.  For  instance,  aniline  and 
its  salts  give  green  prints;  alpha-uaphthylamine,  blue; 
amidobenzoic  acid,  brown ;  parasulphanilie  acid,  red  ; 
oithotoluidine,  green  ;  an  ammoniacal  solution  of  aniline, 
violet,  &c. 

The  cobalt  salts,  too,  are  adapted  for  photographic  repro- 
ductions. The  solution  best  adapted  for  the  purpose  is 
made  by  dissolving  eobaltic  hydroxide  in  a  concentrated 
solution  of  oxalic  acid.  Paper  sensitised  with  this  solution 
is  green.  On  exposure  all  paiti  affected  by  light  acquire 
a  rose-red  colour. 

The  print  m.ay  be  developed  either  ae  a  positive  or  as  a 
regative,  according  to  the  developer  used.  For  instance, 
after  exposure  under  a  positive,  if  the  print  is  developed 
with  a  solution  of  hematoxylin,  a  red  positive  is  obtained  ; 
benzidine,  tolidin,  and  their  hydrochlorates  yield  deep  blue 
prints,  changed  by  ammonia  into  brown,  and  bv  hydro- 
chloric acid  into  pale  yellow. 

If  it  be  desired  to  develop  the  reduced  or  light-affected 
parts,  the  print  is  first  immersed  in  a  5  per  cent,  solution  of 
potassium  ferricyanide,  and  then  thoroughly  washed  in 
water  to  remove  all  th.'?  unchanged  cobalt  salt  from  the 
paper.  The  print  thus  made  has  a  pale  red  colour,  which 
is  converted  into  more  intense  and  different  colours  by 
various  substances.  For  instance,  on  treatment  with  an 
alkali-sulphide  compound,  the  cobalt  ferricyanide  on  the 
paper  is  conveited  into  cobalt  sulphide.  If  an  iron  salt  be 
used,  a  blue  colour  results;  nith  nickel  salts,  a  red  print  is 
produced,  S;c. 

lu  addition  to  the  processes  previously  described,  may  be 
mentioned  also  the  process  invented  by  Messrs.  Green, 
Cross,  and  Bevaii,  in  1890,  and  known  generally  as  the 
"  Primuline ''  or  "  Diazotype  "  process.  It,  too,  affords 
positives  from  positives,  the  prints  being  producible  in 
various    olours,  according  to  the  developer  employed. 

This  process  depends  upon  the  fact  that  when  primulino 
(the  sodium  sulphonate  of  a  complex  aniido  base,  obtained 
by  heating  paratoluidiue  with  sulphur)  is  diazotised,  it 
affords  a  diazo  compound  which  is  not  only  very  sensitive 
to  light,  but  is  capable  of  affording  a  number  of  colour 
reactions  with  various  amines,  phenols,  &c. 

The  process  is  carried  out  as  follows  ; — The  fabric 
(paper,  cloth,  silk,  &c.)  is  dyed  in  a  hot  solution  of 
primuline  (15  to  30  grains  to  the  gallon),  then  washed  in 
cold  water,  and  then  immersed  for  about  half  a  minute  in 
a  0-25  per  cent,  solution  of  sodium  nitrite  strongly  acidu- 
lated with  hydrochloric  or  other  acid.  The  fabric  to 
treated  is  again  washed  in  cold  water  and  dried,  when  it  is 
ready  for  printing.  The  exposure  takes  place  under  a 
positive,  and  when  complete  the  print  is  developed  in  the 
colour  desired  by  using  the  proper  developer,  usually  in 
weak  (about  0-25  per  cent.)  solution.  The  followic 
colours  are  obtained  by  using  the  developers,  all  in  alkaline 
solution: — Betanaphthol,  red  ;  belanaphthol  disulphonic 
acid,  maroon  ;  phenol,  yellow  ;  alpha-naphtbylamine  hydro- 
chlorate,  purple ;  with  eikonogen  in  neutral  or  slightly 
acid  solution,  blue  to  black. 

In  another  process  patented  more  recently  by  A.  Feer, 
diazo  compounds  are  treated  with  an  alk:Ui  bisulphite,  and 
are   thus   converted  into  diazo  sulphonates.      These  com- 
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pounds  are  sensitive  to  light,  the  action  of  which  is  to  set 
free  the  diszo  group  from  its  combination,  but  they  give 
no  reaction  with  amines  or  pheuols  as  do  the  diazo 
oompoiiiids.  Hcuce  the  mixture  of  a  diazo-sulphonate 
with  the  latter  remains  uncoloured  so  long  as  it  is  kept  in 
the  dark,  but  on  exposure  to  light,  the  diazo  group  is 
liberated,  and  immediately  reacts  with  the  amine  or  phenol 
present,  and  an  a/o  colour  develops  on  the  paper  to  which 
such  a  mixture  i-;  applied.  Of  course,  this  process  gives  a 
positive  only  when  a  negative  is  printed  from. 

The  sensitising  of  paper  must  be  accomplished  Ly  means 
of  a  suitable  machine  in  order  to  enable  a  perfectly 
uniform  coating  to  be  applied — and  miiformilij  of  apj  lioa- 
tion  is  ahsohiteltf  csseniiaU  particularly  in  the  case  of  the 
black  print  paper,  in  order  to  obtaiu  a  paper  that  will 
print  evenly  throughout.  In  an  experimental  way  small 
pieces  may  he  sensitised  by  hand,  with  certain  precautions, 
but  fine  prints  must  not  be  expected,  because  contact  of  the 
sen.sitising  solution  with  one  part  of  the  paper  for  a  second 
or  two  longer  than  with  another  part  will  give  the  former 
part  more  time  for  a  greater  quantity  of  solution  to  be 
taken  up  by  the  paper;  and  this  will  cause  one  part  to  be 
over-printed  on  exposure,  whereas  that  more  heavily 
charged  may  not  be  sufficiently  printed. 

To  sensitise  small  pieces  by  hand,  the  best  way  to 
proceed  is  as  follows  : — Cut  the  paper  into  strips  from 
3  to  8  inches  wide  (a  greater  width  will  be  dillicult 
to  handle),  and  about  30  to  36  inches  long.  Pour  the 
filtered  sensitising  solution  into  a  square,  shallow  dish,  one 
side  of  which  must  ha^'c  a  perfectly  smooth,  level  edge. 
Now  take  hold  of  the  strip  of  paper  at  the  two  ends  and 
allow  it  to  hang  in  the  form  of  a  festoon,  then  let  the  lower 
surface  of  the  paper  just  touch  the  surface  of  the  liquid 
and  pass  it  along,  managing  so  that  the  entire  surface  of 
the  paper  comes  into  contact  with  the  liquid  and  without 
any  air  bubbles  being  between  them  ;  care  must  be  taken 
that  no  liquid  comes  over  the  edges  on  to  the  back  of  the 
paper.  This  feat  can  be  readily  accomplished  after  a  little 
practice.  As  soon  as  the  entire  length  of  paper  has  been 
eh.arged  with  liquid,  bring  one  end  of  the  charged  surface 
of  the  paper  squarely  down  on  the  smooth,  level  edge  of 
the  dish,  taking  care  that  the  paper  is  in  perfect  contact 
throughout,  and  then  slowly  draw  it  .along  the  edge, 
exerting  a  sufficient  pressure  by  stretching  the  paper,  to 
uniformly  scrape  off  the  excess  of  liquid.  The  stiip  may 
then  be  hung  up  to  dry. 

Commercially,  there  are  two  types  of  machines  in  use  for 
sensitising  paper,  both  operating  practically  upon  the  same 
principle.     In  Fig.  1   is  shown  the  machine  used  ciiiefly  on 


tlic  continent.  In  this  the  framework  is  of  iron.  The  roll 
of  paper,  «,  to  be  sensitised,  is  placed  on  its  hearings,  and 
the  paper  led  over  an  arc-shaped  sheet  of  zinc.  A,  to  alFord 
the  necessary  friction  and  keep  the  paper  smooth  ;  it  then 
passes  uuder  the  roller,  c,  and  over  il.  From  this  the  paper 
is  taken  up  and  carried  over  an  endless  felt  belt,  stretched 
over  the  rollers,  c  and  t,  whence  it  passes  through  a  narrow 


slit  into  a  long  closed  chamber  10  to  20  feet  in  length 
wherein  it  is  dried,  and  on  its  issuing  is  led  back  to  th> 
machine,  where  it  is  wound  up  on  the  roller  ij.  The  botton 
of  the  drying  chamber  is  made  of  sheet  iron,  and  is  lieate( 
by  Bunscn  burners,  or  coils  of  sieam  pipe  are  laid  inside 
the  chamber.  The  vapour-charged  air  within  the  chamber  v. 
removed  by  means  of  an  exhaust  fan  or  blower. 

The  paper,  whilst  passing  around  the  roller,  c.  becomei 
charged  with  the  sensitising  solution  which  is  applied  by 
the  roller  A.  This  roller  is  made  to  revolve  towards  thi 
paper,  and  dips  into  the  sensitising  solution  contained  it 
the  trough  (.  .\t  a  convenient  place  between  the  rollers 
r  and  f/,  is  fastened  the  scraper,  a  sheet  of  gla>^s,  one  ed^c 
of  which  is  bevelled  and  which  is  held  in  a  frame  pivoted  t( 
the  iron  frame  of  the  machine.  The  scraper  may  bi 
applied  against  the  paper  with  more  or  less  pressure,  and  al 
the  angle  best  suited  for  securing  the  best  results.  In  sonic 
machines,  wheels,  /,,  with  rubber  tires,  are  placed  at  each 
end  of  the  roller,  rf,  aud  arc  operated  so  as  to  draw  the 
paper  along  at  its  edges,  until  it  has  been  taken  up  by  the 
roller,  ;/,  when  the  wheels  aie  lifted  from  the  paper.  01 
course,  the  paper  will  show  where  these  wheels  passed 
over  it. 

The  machine  shown  in  Fig.  2  is  constructed  of  wood. 
The    writer   has    operated    both    kinds   of   machiues,  and 


prefers  the  latter,  which  he  considers  much  the  better  of 
the  two.  In  this  machine,  the  roll  of  paper  is  borne  by  a 
carrier  sliding  in  grooves  or  on  rails.  The  paper  is  first 
passed  under  a  tension  roller,  is  then  sensitised  by  the 
roller,  r.  the  excess  of  liquid  being  scraped  off  by  the  glass, 
scraper  placed  at  d;  it  next  passes  over  the  rollers,  e  and  /, 
to  the  end  of  the  machine  (which  miy  be  20  or  30  feet 
long,  or  any  convenient  length)  where  it  passes  over  two 
rollers  and  returns  to  be  wound  up  ou  the  roller  g.  The 
paper  in  its  passage  through  the  length  of  the  niacbiae  is 
supported  by  a  crisscross  of  siring  stretched  from  side  to 
side,  in  order  to  prevent  too  much  sagging,  aud  yet  allow 
the  jiaper  to  be  thoroughly  dried  by  the  coil  of  steam  pipes 
placed  beneath  it. 

The  rolls  of  paper  as  ordinarily  received  are  of  varying 
widths,  30,  36,  42,  48,  &c.,  inches,  and  contain  usually 
several  hundred  yards.  The  paper  is  wound  on  a  wooden 
cyliiider,  with  a  hole,  either  square  or  round,  running 
lengthwise  through  it.  The  roll  of  paper  is  sujiported  in 
its  carrier  by  thrusting  through  the  hole  in  the  wooden 
cylinder  a  long  iron  rod  each  end  of 
which  is  threaded,  but  in  contrary 
directions.  After  the  rod  is  in  place 
a  tapering  nut  with  hexagonal  or 
octagonal  head,  Fig.  3,  is  screwed 
down  on  each  end.  The  conical  parts 
of  the  nuts  enter  the  boles  in  the  ends 
of  the  wooden  cylinder,  and  ou  being 
screwed  up  tight,  the  ndl  is  centred 
and  held  firmly.  The  rod  beariD^  the 
roll  is  now  placed  in  the  beari'igs 
of  the  carrier.  The  rod  is  threaded 
oppositely  at  the  ends  because  other- 
wise one  of  the  nuts  would  invariably 
become  loose  by  revolving  in  the 
direction  in  which  the  paper  is  pulled. 
As  it  is,  it  is  safest  to  always  use  an 
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dditional  ordinary  nut  which  is  screwed  down  on  each 
jnical  nut  when  the  latter  has  been  firmly  fixed  in  place. 
The  seupitising  liquid  is  contained  in  a  trough,  h,  which 
;  preferably  made  of  hard  rubber.  Galvanised  zinc, 
owevLT,  if  coated  with  shellac  first,  and  when  dried  with 
n  asphalt  solution,  answer's  also.  The  sensitising  roller 
my  be  either  of  hard  rubber  or  wood  covered  with  felt 
r  canton  flannel.  The  scraper  maj'  be  a  sheet  of  glass 
bout  3  or  4  ins.  wide,  and  as  lung  as  the  width  of  the 
lachine.  It  is  well  to  have  both  of  the  long  edges  cut 
ccurately  straight  and  rounded,  and  free  from  nicks.  This 
however,  a  point  difficult  to  attain,  hence  the  author 
as  made  use  of  glass  tubing,  which  may  be  had  perfectly 
Iraight  and  round;  this  gives  the  best  results.  The 
jeets  of  gl.ass  may  be  supported  in  a  frame  of  wood  in 
bich  it  may  be  easily  huld  perfectly  tight,  yet  which 
Hows  the  e.xcess  of  liquid  scraped  off  the  paper  to  freely 
■ickle  down  into  the  trough.  It"  the  glass  tubing  is  used, 
should  bo  cemented  into  a  frame,  one  edge  of  which  has 
i>en  hollowed  out  to  receive  it. 

When  very,  or  even  moderately  thin,  paper  is  sensitised, 
le  moistening  of  the  paper  allows  it  to  stretch  considerably  ; 
nd  the  stretcliing  occurs  most  at  the  middle  of  the  paper, 
be  result  of  the  stretching  is  to  cause  a  crinkling  of  the 
ajier  as  it  f  asses  over  the  rollers,  e  and  /,  and  longitudiujil 
re.Tfes  form  whicli  totally  spoil  the  paper.  This  is  obviated 
v  replacing  t  and  <  by  rollers  which  are  not  cylindrical, 
ut  which  are  thicker  in  the  middle  than  at  the  ends  ;  and 
le  thinner  the  paper  the  thicker  must  the  rolls  be  in  the 
iddle  as  compared  with  the  ends. 

The  paper  is  started  on  the  machine  by  first  winding  a 
juple  of  hundred  yards  of  heavy  manilla  paper  on  the 
)ll,  g,  and  then  carrying  the  end  of  this  paper  through  the 
Dglh  of  the  machine  and  back  again  to  about  the  place 
lown  at  /(.  Here  the  paper  drawn  from  the  roller,  n,  meets 
,  and  the  two  are  pasted  together.  The  paper  is  then  run 
ick  until  it  is  Imt  a  few  inches  in  front  of  the  sensitising 
iller. 

Tower  is  sup]>lied  at  y,  and  a  speed  of  about  100  yards 
.V  hour  is  given  to  the  paper.  The  power  must  be  steady 
id  even,  and  must  absolutely  impart  no  vibration  to  the 
achine;  otherwise,  a  series  of  transverse  parallel  lines  will 
•come  visible  on  the  paper  when  dry — due  to  the  fact  that 
le  liquid  remained  in  contact  for  a  fraction  of  a  second 
Dger  on  one  spot  of  the  paper  than  it  did  on  another,  and 
ic  liquid  will  have  soaked  into  the  paper  so  much  the 
ore  the  longer  the  contact.  The  utmost  care  must  be 
)served  that  no  solid  particles  of  matter  settle  in  the  angle 
rmed  by  the  scraper  and  the  paper,  for,  when  this  happens, 
e  paper  is  partially  lifted  from  the  scraper,  and  a  long 
ngitudinal  streak  caused  by  an  excess  of  sensitising  liquid 
ill  result. 

The  form  of  machine  last  described  has  the  advantage  in 
at  the  top  may  be  used  as  a  table.  The  sides  may  be 
recned  with  oilcloth  or  other  material,  thus  rendering 
ery  part  of  the  machine  and  paper  easily  accessible,  which 
very  important,  as  sometimes  the  paper  does  not  run 
■rfectly  (rue,  because  of  faulty  winding-up  on  its  spool, 
retchiug  more  on  one  side  than  on  the  other,  faulty  align- 
ent,  &c.  Furthermore,  the  operator  has  always  before 
m  the  freshly  sensitised  paper  as  it  leaves  the  scraper, 
id  by  reason  of  the  arrangement,  is  enabled  to  watch  over 
e  details,  by  a  close  study  of  which  alone  is  the  sensitising 
paper,  eveu  with  a  well-constructed  machine,  rendered 
ricetly  successful.  It  need  scarcely  be  mentioned,  of 
urse,  that  all  movable  parts  of  the  machine  must  run 
sily  and  freely  and  without  a  jar,  and  all  the  bearings  kept 
;ll  oiled  and  free  from  dirt. 


^rotti'sl)  ^trtioiu 


Meeting  held  at  Glasgnw,  April  8f.h,  1902. 
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TUE  ORIGIN  AND  NATURE  OF  THE 

FREE  ACID  FORMED  DURING  HOhL'S  REACTION 

WITH  UNSATUR.\TED  COMPOUNDS. 

BY   n.\RRY    IXGLK,    B.S^..,    PH.D. 

(Furfh  WiiHs,  Kirkcahhj.) 

Since  ils^  proposal,  in  1884,  Hiibl's  solution  of  iodine  and 
mercuric  chloride  has  been  extensively  used  as  a  means  of 
identification  in  oil  and  fat  analysis. 

I  wish  to  draw  attention  in  this  paper  to  some  experi- 
ments that  1  have  made  on  the  origin  of  that  free  acid 
which  has  been  observed  by  many  chemists  as  beinfr 
formed  during  Hiibrs  reaction  with  fats  and  oils,  and  has 
been  the  subject  of  much  controversy. 

.Schweitzer  and  Lungwitz  (this  Journal,  1893,  130,  1030) 
thought  that  they  had  proof  that  this  acid  originated  in  the 
substitution  of  some  of  the  hydrogen  in  the  oil  by  iodine,  and 
consequent  liberation  of  free  hydriodic  acid",  and  they 
considered  the  "  correct  iodine  number  "  (i.e.,  addition)  to 
be  the  difference  between  twice  the  amount  of  iodine  thus 
converted  into  acid  and  the  total  absorbed. 

In  ixoo,  Waller  (Zeits.  angew.  Chem.,  1895,  1786,  1831) 
sh'jwed  that  Hubl's  solution  became  more  stable  on  the 
addition  of  some  concentrated  hydrochloric  acid,  and 
Ephraim  (Zeits.  analyt.  Chem.,  1895,  254)  obtained  iodine 
values,  similar  to  those  obtained  with  Hiibl's  solution,  by 
the  use  of  an  alcoholic  solution  of  ICI.  Hiibl  himself  had 
been  of  the  opinion  that  iodine  chloride  was  the  active 
agent  in  his  solution,  and,  indeed,  isolated  a  compound, 
OisHuIClOo,  from  its  interaction  with  oleic  acid.  The 
reactions  taking  place  in  Hubl's  solution, and  durinc  its 
action  upon  oils  and  fats,  have  formed  the  subject  of  a 
series  of  classical  papers  published  by  Wijs  (this  .Journal 
1898,610,698,699;  1899,405;  Chem.  Rev.,  189H,  137)  ; 
he  was  led  to  the  conclusion  that  HOI. and  not  ICI,  was  the 
active  agent  in  addition,  in  both  Hiibl's  solution  and  his 
own,  and  that  the  free  acid  formed  was  due  to  the  splittino- 
off  of  hydrochloric  acid  from  the  iodochlorides  (which" 
according  to  him,  must  be  regarded  as  secondary  products) 
with  re-formation  of  double  linkages.  He,  however,  does 
not  satisfactorily  explain  why  these  newly-formed  double 
linkages  do  not  absorb  more  halogen. 

Hpnriques  and  Kunno  (this  .lournal,  1899,  377)  dispute 
Wijs'  statement  that  the  free  acid  split  off  from  the 
iodochlorides  is  hydrochloric  acid,  since  they  find  that 
the  niixed  glyceride  oleo-disteario,  which,  isolated  from 
Mkani  fat,  gives  an  iodochloride,  and  this,  by  the  action  of 
caustic  potash,  first  loses  its  iodine.  They  consider  the  acid 
formed  in  Hiibl's  solution  to  be  more  probably  Hi  (Chem 
Rev.,  1899,  45). 

Against  Wijs' contention  that  HOI  is  the  active  agent, 
Marshall  (this  Journal,  1900,  213)  shows  that  the  same 
iodine  values  are  obtained  by  the  use  of  his  solution,  i.e., 
a  solution  of  iodine  monochloride  in  dry  carbon  tetra- 
chloride, as  with  Wijs' solution,  and  that  it  (Marshall's)  is 
quicker  in  action,  and  forms  no  free  acid  ;  hence  hypoiodous 
acid  cannot  be  the  active  substance  in  this  case,  as  none  of 
it  is  present. 

This  brings  us  to  the  end  of  the  published  work  upon 
the  subject  of  the  origin  of  the  free  acid.  Before,  however, 
entering  upon  the  experiments  described  in  this  paper,  I 
w-ould  point  out  that,  admitting  for  the  moiueut  that  Wijs' 
view  that  hypoiodous  acid  is  the  active  substance,  another 
explanation  of  the  origin  of  the  acid  seems  possible.  This 
explanation,  too,  would  get  over  the  difliculty  experienced 
in  explaining  why  the  assumed  new-formed  double  linkages 
do  not  absorb  halogen. 
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When  the  uusaturated  groups  absorb  the  HOI,  to  form 
ox^'iodides,  thus  : — 

(1)-CH:CH-  +    I. OH  =  -CHI.CHOH- 

there  remains  in  the  solution  for  every  HOI  absorbed 
one  equivalent  of  HCl.  The  next  stage,  the  conversion  of 
the  oxjiodide  into  the  iodochloride,  is  most  probably  a 
reversible  one,  just  as  the  formation  of  hypoiodoiis  acid 
from  iodine  chloride  and  water  is,  and  hence  must  depend 
upon  the  concentration  of  the  water  and  hydrochloric  acid 
and  substance  in  the  solution.     The  change — 

(2)— CHI.CIIOH—  +  HCl  =   -CIII.CHCl—  +  11,0 

can  never  be  complete,  and  some  HCl  must  of  necessity 
remain  free  in  the  solution. 

All  the  points  broug-lit  forward  by  Wijs  (this  Journal, 
1898,  699)  as  favouring  or  preventing  the  formation  of  free 
acid  in  the  solution  would  exert  the  same  influence  over 
this  reaction,  except  that  he  finds  dilution  with  chloroform 
to  reduce  it.  whereas  it  should,  according  to  the  view  just 
set  forth,  not  alter  or  even  rather  increase  its  amount. 

I  shall  have  reason  to  refer  to  this  matter  later. 

However,  I  think  I  shall  be  able  to  prove  this  evening 
that  none  of  the  above  theories— substitution,  splitting  off 
of  HCl  from  the  iodine  chloride  addition  product,  or  in- 
complete conversion  of  the  oxyiodides  into  iodochlorides — 
are  the  real  source  of  the  free  acid. 

Erlenmeyer,  in  1890  (Annalen,.  269,  263),  obtained 
from  cinnamic  acid  and  anhydrous  iodine  chloride  an 
addition  product  —  )3-phen\la-iodo-0-cbloropropionic  acid, 
CiHs.CHCl.CHI.COOH— which,  with  water,  even  in  the 
cold,  became  converted  into  /3-pbeuyl  -  a  -  iodo-S-oxypro- 
pionic  aeul.  Cells. CHOH, CHI. COUH,  aud  hydrochloric 
acid,  whilst  potassium  iodide  solution  reduced  it  to  cinnamic 
acid. 

These  observations  suggested  to  me  a  satisfactory  ex- 
planation of  the  formation  of  the  free  acid  during  Hiibl's 
reaction  with  unsaturated  compounds. 

The  doulde  linkages  absorb  iodine  chloride,  aud  then  the 
water,  which  is  always  pn-sent  both  in  Wijs'  and  in  Ilubl's 
solution,  acts  upon  tlio  iodochloride  and  eliminates  iodine 
or  chlorine,  or  both,  and  forms  hydroxy  compounds  of  the 
nature  of  alcohols  or  glycols,  thus  : — 


(3) 


-t;HCl  HoO 

I       + 

-CHI  HjO 


— CHOH 

+ 
—CHOH 


HCl 


HI 


No  new  double  linkages  are  formed,  aud,  consequently, 
the  iodine  absorption  is  independent  of  the  amount  of  acid 
formed. 

Just  those  conditions  noticed  by  Wijs  as  teiiding  to 
increase  or  decrease  the  amount  of  acid  would,  in  every 
case,  exert  exactly  the  same  influence  over  this.  Thus, 
Waller's  solution  woidd  tend  to  prevent  the  formation  of 
HCl,  because  it  would  reverse  the  reaction  (:))  as  far  as  the 
chlorine  atom  was  concerned. 

I  hope  to  show  that  this  explanation  is  the  correct  one. 

The  Reagents. 

Wijs'  SoUttioii.— This  was  made,  according  to  \\'ijs' 
formula,  by  passing  dry  chlorine  gas  into  a  solution  of 
12-7  grms.  of  iodine  in  1  litre  of  glacial  acetic  acid  until 
the  characteristic  colour-change  took  place.  By  gently 
warming  the  solution  on  the  water-bath  any  excess  of 
chlorine  is  converted  intn  chloracttie  acid,  and  when  this  is 
done,  and  pure  glaciol  acetic  acid  is  used,  the  solution  is 
remarkably  constant  in  titre. 

Modified  Hiibl's  Sohiliou.— For  performing  experiments 
to  determine  the  amount  of  free  acid  formed  during  the 
reaction  of  iodine  chloride  with  oils,  &.C.,  Wijs'  solution 
cannot  conveniently  be  used,  and  therefore  Hiibl's  solution 
must  be  employed.  Ordinary  Hiibl's  solution  changes  so 
rapidly  in  titre  that  it  is  inconvenient  to  employ,  for  one 
remains  in  doubt  whether  to  titrate  it  before  or  after  a 
reaction  ;  so.  following  upon  a  suggestion  given  by  Wijs  i;i  a 


footnote  to  one  of  his  papers  (Chem.  Rev.,  1999,  lo) 
modified  Hiibl's  method  in  such  a  way  as  to  obtain  result 
which,  for  constancy  and  agreement  with  those  obtaiuec 
with  Wijs'  solution  and  general  ease  in  working,  after  threi 
years  of  constant  experience,  I  can  confidently  recomraent 
to  all  those  who  do  not  feel  inclined  to  a<lopt  Vvijs'  soliitioi 
for  all  purposes. 

The  modification  is  an  extremely  simple  oue  ;  it  consist! 
merely  in  keeping  the  two  components,  the  solution  of  iodim 
in  alcohol  and  the  solution  of  mercuric  chloride  in  alcohol 
separate.* 

25  grms.  of  iodine  are  dissolved  iu  .500  c.c.  of  alcohol 
(96  per  cent.),  and  30  grms.  of  mercuric  chloride  are  dis- 
solved in  another  500  c.c. 

The  substance  (0- 1  to  ()'2  grm.)  is  weighed  out,  dissolved 
in  10  to  20  c.c.  of  chloroform,  and  15  c.c.  of  the  mercuric 
chloride,  followed  by  15  c.c.  of  the  iodine  solution,  added,  in 
the  latter  case  carefully  counting  the  drops  (three)  run  from 
the  pijiette.  The  mixture  was  allowed  to  stand  overnight 
(16  hour.s)  and  titrated  as  usual. 

15  c.c.  of  the  iodine  solution  were  then  mi.xed  with  water 
and  potassium  iodide,  and  titrated  against  the  thiosulphate. 
The  difference  between  the  two  residts  gives  the  iodine 
absorbed,  expressed  in  terms  of  the  thiosulphate  solution. 
The  iodine  solution  in  alcohol  is  very  constant  in  titre,  not 
alteriug  more  than  0-le.e.  NIO  thiosulphate  solution  for 
15  c.c.  in  a  week.  11 

Wijs  advised,  in  the  footnote  referred  t",  the  .addition  oil 
0'5  c.c.  of  strong  HCl  to  e?ery  500  c.c.  of  theiodire  solutioD, 
so  that  it  might  have  the  same  acidity  as  a  one-day- old  Hubl's 
solution.     But  it  has  not  been  found  necessary  in  practice, 
as  the  solution  made  simply  as  described  yields  practicallv 
the   same   results   v>itb   oils    as   are    obtaiued    from    Wijs',_ 
solution.     Blank  tests  made  with  the  solution,  iu  IG  houral 
were  found  to  have  lost  not  more  than  about  0'2  to  0'3  peill 
cent,  (equal  to  0- 1  to  02  c.c.  of  thiosulphate").     As  this  loss 
depeuds  upon  the  concentration  of  the  ICl  (or  HOI),  it  is 
obvious   that,  in   the   case   of  substances   which  absorb  a 
considerable  quantity  of  iodine  chloride,  the  concentration  ol 
this  substance  in  the  solution  must   be  rapidly  aud  greatly 
reduced  ;  so  the  loss  in  titre  observed  in  actual  practice,  due 
to    this    cause,  must   be  very  small    indeed,  and   hence  no 
correction  for  the  blank  test  need  be  made  in  the  estiinatioD. 

Chloroform.- — The  chloroform  used  in  this  research  was 
purified  by  washing  with  sulphuric  acid  and  potassium 
bichromate  solution  until  no  further  reduction  took  place. 
It  was  then  washed  with  water,  dilute  sodium  carbonate 
solution,  and  water  again,  and  then  dried  over  calcium 
chloride,  and  distilled.  To  the  chloroform  thus  purified 
3  c.c.  of  absolute  alcohol  were  added  per  litre. 

Unless  this  addition  of  alcohol  is  made,  and  the  chloro- 
form ke[-t  in  the  dark,  it  not  only  tecoraes  acid,  but  also 
liberates  ioiine  from  potassium  iodide,  thus  : — 


CHCI3  -I-  O 
COCl.,  +  2KI  = 


:  COCU  +  IICl. 
CO  +  2KCI  +  I.,. 


Modified  Waller's  .Suliilion. — In  order  to  prevent  the 
action  of  the  hypotbeticallv  formed  HOI  upon  the  alcohol. 
Waller's  modification  of  Hiibl's  solution,  according  to  Wijs, 
may  be  used.  The  addition  of  the  concentrated  hydro- 
chloric acid  solution  introduces  a  certain  amount  of  water 
into  the  alcoholic  solution,  which  further  complicates 
matters.  I  therefore  took  Hiibl's  solution  and  passed 
hydrochloric  acid  gas  through  it.  The  HCl  was  obtained 
by  boiling  ordinary  concentrated  acid,  and  passing  tie 
evolved'gas  through  strong  sulphuric  acid  to  dry  it.  I 
employed  100  c.c.  of  the  acid  for  every  300  c.c.  of  the 
Hiibl's  solution,  and  in  this  way  a  solution  was  obtained 
containing  about  12  grms.  of  lU'l  per  litre,  which  is,  ol 
course,  many  times  the  amount  present  in  ordinary  Wallers 
solution.  The  large  amoimt  was  employed  in  order  to  test 
the  effect  of  the  hydrochloric  acid  when  in  excess. 


•  Lcwkowitsch,  in  his  "Chemical  Annl.vsis  of  Oils.  Fats,  ant 
Waxes," 'Jnd  Edition.  ISliS,  p.  171,  recommends  the  prcpnralion  o 
stock  solutions  of  iodine  and  of  the  Ijioliloride.  tint  sii.vs  that  thi 
mixture  slir>uld  not  be  used  liefore  it  is  12  -21  hours  old. 
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According  to  Schutzenberger  (Comptes  Rend.,  84,  389) 
drochloric  acid  and  iodine  chloride  combine  to  form  an 
stable  double  compouiKl.  ICIHCI.  This  substance  is 
abtless  present  in  the  above  solution,  and  also  in  ordinary 
lUer's  solution,  thongb,  of  course,  not  to  the  same  extent. 
Ve'erminalion  of  Free  Acid  formed  by  the  Interaction  oj 
•  Substance  anil  Hiibl's  Solution.— MteT  the  titration  of 
>  excess  of  iodine  in  the  ordinary  way,  following  .*^chweitzer 
1  Lupffwilz's  method,  the  free  acid  was  determined  by 
ding  a  concentrated  solution  of  potassium  iodate  and 
ratin"  the  liberated  iodine  as  usual.  The  equations 
jresenling  the  action  of  hydrochloric  and  hydriodic  acid 
•,  respectively, — 

6HC1  +  KIO3  +  oKI  =  6K'C1  +  SH.O  +  3I3. 
fiHI  +  KIO3  =  KI.+  3HjO  +  3I„. 

lus  for  every  eqnivaleiit  of  halogen  present  as  HCl  or 
;,  one  equivalent  of  iodine  is  hberated. 


Special  Part. 

In  order  to  explain  the  mechanism  of  the  reactions 
taking  place  during  the  determination  of  the  iodine  value, 
by  whatever  method  be  employed,  it  seemed  more  rational 
to  examine  the  simplest  unsaturated  substances  which  could 
be  easily  obtained,  atd  not  the  more  complicated  fats  and 
oils,  or  their  acids,  which  have  in  the  past  formed  the 
materials  investigated.  If  a  satisfactory  explanation  of  the 
behaviour  of  sqch  substances  could  be  obtained,  then  there 
would  be  more  chance  of  explaining  the  behaviour  of  oils 
and  fats.  Two  substances  were  chosen,  namely,  stilbene  and 
styrolene,  and  the  following  is  a  record  of  the  results  of  my 
experiments  with  those  materials. 

I.  Stilbene,  or  s.  Diphcnylethylejie,  C^H^.CYJ -.CB.CcJJ^. 
—  Commercial  stilbene  was  purified  by  recrystallisatiou  from 
alcohol,  when  it  was  obtained  in  lustrous  plates  softening 
at  12a"  C.  and  melting  at  124°  C  It  was  thus  evidently 
pure.  The  iodine  value  was  determined  by  the  various 
methods,  with  the  results  given  below  : — 


Stilbene. — Theoretical  Iodine  Value,  141  •!. 


Iodine 
added  as 

Iodine 

0-2  Krm. 

Iodine 
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CHCI3 
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Iodine 

liberated 

by 
Free  Acid. 

Iodine 

Free  Acid 

Remarks. 

tak'n. 

used. 

c.c.  Thio. 

c.c.  Thio. 

This. 
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as  I. 

js"« 

OlJiTO 
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1 
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Xo  precipitate. 

1      6 
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10 

42-75 

(1-65 

13-85 

134-1 

„ 

„      c 

0-1363 

25 
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13-3 

131-2 

„ 

ibl  m.  a 

0-1378 

10 

46-7 
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13-35 
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12S-2 
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„ 

„       b 
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10 

43-2 

10-1 

13-1) 

8-5 
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103  S 

„ 

„       c 

0-13*7 

10 

4fi-3 

11-4 

13-33 

»-o 

12S-S 

lOli  8 

„ 

„       rf 

0-1556 

10 

40-3 

130 

13-35 

10-8 

lio-1 

1C4-0 

" 

^  In  the  case  of  "Wijs'  solution  25  c.c.  were  used,  while  with  modified  Hiibl's  solution  15  c.c.  each  of  the  iodine  and  bichloride  solutions 
re  employed. 


It  was   noticed   that    W'ijs'   solution   became    gradually 

rk-browu  in  colour  during  the  interaction,  indicating  the 

paration  of  free  iodine.     This  separation  of  iodine,  which 

IS  afterwards  noticed  with  other  substances  when  treated 

th  Wijs"  solution,  might  be  attributed   to   one  or  more 

the  foIloiA'ing  causes :  — 

(o)  The   addition   of    chlorine    by    the   substance,   and 

leration  of  free  iodine ;  but   this  does    not    explain   the 

mation  of  any  free  acid. 

(6)  The  substitution    of   chlorine   for  hydrogen  in  the 

mpound,  and  consequent  formation  of  hydriodic  acid — 

^CH  +  ICl  =  ^CCl  +  HI. 

ic  hydriodic  acid  thus  liberated  acts  upon  the  excess  of 
line  chloride,  and  forms  hydrochloric  acid  and  free  iodine, 
is  :  — 

HI  +  ICl  =  HCl  +  I.., 

lich  would  explain  both  the  liberation  of  iodine  and  the 
-mation  of  some  free  aciil.  However,  if  this  reaction 
ik  place  with  both  CH  groups  iu  stilbene,  then  the 
line  absorption  should  be  equal  to  4  I  per  molecule  = 
2-2  per  cent.,  and  141-1  per  cent,  should  appear  as  free 
d. 

Again,  this  reaction  should  take  place  as  easily  iu 
irshali's  solution  (I'.c  ,  iodine  chloride  dissolved  in  carbon 
rachlcride)  as  in  Wijs'.  It  was  found  th,at  Marshall's 
ution,  added  to  stilbene  in  absence  of  moisture,  liberated 
iodine ;  hut  if  the  solutions  were,  after  mixing,  exposed 
air  or  breathed  upon,  iodine  was  slowly  liberated.  If 
ihe  mixture  aqueous  alcohol  were  added,  or  a  drop  of 
ter,  immediate  separation  of  iodine  took  place.  This 
5  not  due  to  the  action  of  the  water  upon  the  iodine 
oride  itself,  merely,  as  ilarshall  has  observed,  because 
■iiHel  experiments  made  with  Marshall's  solution  and 
'-liall's  solution  to  which  stilbene  had  been  added, 
'wed  that  whereas  the  addition  of  water  to  the  latter 
'  ised  an  immediate  liberation  of  iodine,  with  the  former 
,  hberation  only  took  place  on  standing  in  contact  with 
Ver  some  little  time. 


These  facts  point  to  the  presence  of  water  in  Wijs' 
solution  .as  being  the  cause  of  the  liberation  of  iodine  in  its 
interaction  with  stilbene. 

((.-)  This  water  may  be  supposed  to  bring  abo-.it  this 
reaction  in  two  ways.  First,  as  Wijs  suggests,  by  acting 
merely  as  a  substance  which  will  absorb  any  acid  which 
may  be  formed*  by  the  splitting  off  of  HCl  from  the  addition 
product  and  re-formation  of  the  double  linkages.  With 
stilbene,  however,  as  both  the  iodine  and  chlorine  are  split 
off,  this  would  result  in  the  formation  of  a  triple  linkage, 
thus  : — 

C6H5.CHC1.CHI.C5H5  = 
C5H3.CiC.C6H5  +  HI  +  IICI. 
Tolane. 

The  hydriodic  acid  thus  produced  would  react  with  excess 
of  iodine  chloride  as  before.  Apart  from  the  dilliculty 
experienced  in  explaining  why  this  triple  linkage  does  not 
absorb  more  iodine  chloride,  there  are  strong  theruio- 
chemical  objections  to  this  assumption  ;  although  we  cannot 
as  yet  consider  it  wholly  disproved,  yet  the  action  of  aniline 
on  tlie  iodochloride  {vide  iiifrii}  renders  its  extremely 
unlikely  that  tolane  is  formed. 

The  second  way  in  which  water  may  bring  about  this 
splitting  of  hy<lriodic  acid  and  subsequent  liberation  of 
iodine  has  already  been  briefly  noticed  in  the  introduction. 
The  double  linkages  first  add  on  iodine  chloride,  and  then 
the  addition  product  is  acted  upon  by  the  water  with  the 
liberation  of  both  hydriodic  and  hydrochloric  acid,  and  the 
form.-ition  of  hydroxyl  derivatives,  thus  :  — 

C5H5.CHI.CHCl.CjH5  +  2H2O  = 
■   CjH5.CHOH.CHOH.C5H5  +  HI  +  HCl. 

As  before,  the  hydriodic  acidreacfs  with  the  iodine  chloride, 
producing  iodine  and  hj  drochloric  acid. 

If  this  is  the  correct  explanation  of  the  behaviour  of  Wijs' 
solution,  it  is  only  reasonable  to  suppose  that  similar  changes 
take  place  in  Hubl's  solution  ;  ami  us  there  is  more  water 
present  iu  the  latter,  more  acid  will  be  formed.     The  txperi- 

•  Atcohol  itself  woidd  do  this,  or  acetic  acid. 


590 


JOURNAL  OF  THE   SOCIETY  OP  CHEMICAL  INDUSTRY. 


[May  13, 1902. 


rnents  already  recorded  show  that  not  only  the  iodine,  hot 
also  the  chlorine,  is  eliminated  from  the  iodoehloiide  in 
Hiibl's  reaction,  but  tliat  the  whole  of  tlie  halogfu  is  not 
split  off,  namely,  only  8'i  and  84  per  cent,  of  the  amount 
absorbed.  <ir  74  and  ".')  per  cent,  of  the  theoretical. 

Now,  if  water  be  the  cause  of  this  splitting  off  by  increasing 
the  amount  present  we  ou^ht  to  get  more  acid  formed. 

A  determination  of  the  iodine  value  hy  the  modified 
Hiibl's  method,  with  the  addition  of  10  c.c.  of  water  to  the 
15  C.C-  of  iodine  solution  and  15  c.c.  of  the  bichloride 
solution  used,  gave  the  following  result : — ■ 


Substance  taken 

Iodine  added  in  c.c.  thiosulphate. 

Jodinc  absorbed  in  c.c.  tbiosul- 
pliatc. 

0-2  grui.  of  iodine  =  c.c.  thiosub 
pbutc. 

Iodine  liberated  by  acid,  c.c.  thio- 
sulphate. 

Iodine  value 

Free  acid  as  iodine,  per  cent 


HiibI  Direct. 

Blank  Test. 

0-1252 
41-5 
11-60 

0-1252 
41 -.35 
11-35 

12-J 

12-0 

iu-0 

0-75 

l-t2-5 
125-0 

140-6 
120-8 

The  correction  for  the  blank  test  is  made  because  of  the 
larire  amount  of  water  present  (vide  supra). 

The  iodine  absorption  thus  reaches  nearly  the  theoretical, 
and  the  free  acid  formed  is  86  per  cent,  of  that  absorbed, 
which,  if  merely  substitution  took  place,  is  altogether 
inexplicable,  because  this  would  require  not  more  than 
50  per  cent,  of  the  absorbed  h.ilogen  to  appear  as  free 
acid. 

Isnlatliiti  iif  Stilbcne  loihichloridc. — In  order  to  further 
examine  the  matter  the  addition  product  itself  was  isolated. 
2  grms.  of  stilbene  were  (lissolved  in  60  c.c.  of  warm  acetic 
acid,  cooled,  and  then  150  c.c.  of  Wijs' solution  added.  The 
liquid  gradually  became  dark  red-brown  in  colour,  and  a 
copious  precipitate  of  pinkish  white  lustrous  spangles 
formed.  After  standing  two  hours  these  were  filtered 
off,  air-dried,  and  weighed;  in  two  experiments  1-9  and 
2-1  grms.  were  obtained.  On  reerystallisation  from  benzene 
the  substance  was  obtained  as  shining  colourless  needles 
melting,  with  decomposition,  at  131°  C. 

Halogen  Deternnnation. — 0*2067  grin,  of  the  substance 
gave  weight  of  silver  haloids  formed,  0-2260;  weight 
calculated  for  CuH,.J('l,  0-2270. 

The  substance  is  therefore  stilbene  iodochloride  or  3  di- 
pheuyl-chloriiido-ethaue.  It  is  difficultly  soluble  in  hot 
alcohol,  ether,  and  chloroform.  Hot  benzene  dissolves  it 
moderately  easily,  as  does  hot  acetic  acid,  but  the  latter 
hberates  iodine.  Boiled  with  alcohol,  iodine  is  slowly 
liberated;  more  quickly  if  water  be  added;  indeed,  water 
separates  iodine  from  its  alcoholic  solution,  even  in  the 
cold.  Dissolved  in  chloroform,  and  treated  with  aqueous 
potassium  iodiie,  iodine  is  very  slowly  separated.  Hut 
if  the  chloroform  solution  is  dissolved  in  alcohol,  and  a 
littie  potassium  iodide  be  added,  not  sufficient  to  separate  a 
chloroform  layer,  iodine  is  at  once  liberated.  Also  aqueous 
potassium  iodide  added  to  the  cold  solution  of  the  iodo- 
chloride in  alcohol  at  once  separates  iodine.  Alcoholic 
silver  nitrate  gives  first  a  yellow-coloured  precipitate,  and 
then  gradually  changes  to  white  ;  i.e.,  silver  iodide  is  first 
formed,  showing  that  the  iodine  is  first  split  off. 

Action  of  Aqueous  Alcohol  upon  the  Iodochloride. — 
0-2198grm.  of  the  iodochloride  (  =  0- 1 155  grm.  of  stilbene) 
was  treated  with  50  c.c.  of  alcohol  aud  10  c.c.  of  chloro- 
form, and  heated  to  solution  ;  10  c.c.  of  water  were  added, 
and  the  precipitate  which  formed  was  dissolved  by  gently- 
heating;  the  solution  became  gradually  darker  in  colour  by 
the  separation  of  iodine.  After  boiling  for  about  three 
uiiuUtes,  the  solution  was  allowed  to  cool  for  two  hours  and 
then  water  and  KI  solution  added.  The  liberated  iodine 
was  titrated  by  standard  Xa„SoO;i,  and,  when  neutralised, 
10  c.c.  of  potassium  iodate  was  added  (ii-2  grm.  o^  iodine 
=  13-0  c.c.  of  the  thiosulphate  solution  used). 

Iodine  liberated—  ■  Thiosuljiliatc. 

By  RQ.i\or\  ol  aqueous  alcohol 4" 7  c.c. 

By  subsequent  addition  of  KI  +  KlOa .3-3  c.c. 


Calculating  these  amounts  out  to  iodine  liberated  in  p' 
cent,  of  the  stilbene  present  as  iodoL-hloride,  we  have  : 

Free  iodine (50.4 

Iodine  from  free  acid 4;j.g 

Total iofi-3 

In  order  to  explain  these  results,  the  reaction  produc 
was  shaken  out  with  chloroform,  and  the  chloroform  solutior 
evaporated.  The  residue  consisted  of  stilbene  (identitici 
by  melting  point  and  formation  of  dibiomide  of  correc 
melting  point)  and  an  oily  substance.  This  hitter  wa 
formed  in  smaller  amount.  It  did  not  absorb  bromine 
reduced  ammoniacal  silver  nitrate,  was  coloured  dark  greei 
by  sulphuric  acid.  It  was  identical  with  the  sub-stani-. 
obtained  by  the  action  of  iodine  chloride,  water,  and  alcohn 
upon  stilbene  (Hiibl's  reaction),  and  is  probably  a  mixtuf 
of  hydrobenzoin  and  isohydrobenzoin  or  their  dicthv 
ethers  (ciWe  infra). 

The  changes  t;il(ing  place  during  the  action  of  aqueou 
alcohol  upon  the  iodochloride  are  thus  formulated. 

The  water  acts  u;  on  one  portion  of  the  substance  thas:  — 

(1)  CJIi.CUCl.CHI.Cyis  +  2H.,0  = 
C6H5.CHOH.CHOH.C5H5  +  HI  i  HCl. 

The  hydriodic  acid  thus  formed  attacks  more  of  rin 
substance,  and,  like  potassium  iodide,  reduces  it  to  thi 
original  stilbene,  thus  : — 

(2)  C^Hs.CHCl.CHI.CeH,  -f  HI  = 
C.Hs.ClIiCH.CeHs  -^  HCl  +  J^, 

liberating  iod'ne  and  forming  free  acid. 

If  both  these  reactions  took  place  with  all  the  substanoi 
for  ever/  lo  liberated,  2HC1  should  be  formed  for  ever) 
two  molecules  of  the  iodochloride,  or,  the  iodine  liberated 
by  water  alone,  ;)/«.-  that  liberated  when  KIO;,  was  added 
should  be  equal  to  the  total  halogen  present  expressed  as 
iodine. 

As  C(|uation  No.  1  is  probably  a  revisahle  one,  aud  as  the 
HI  liberated  is  at  once  converted  into  HCl  hy  equatiori 
No.  2,  the  tendency  is  to  split  off  the  whole  of  the  iodine 
as  HI ;  but  as  this  increases  the  concentration  of  the  HC 
present,  the  reaction  No.  1,  as  far  as  the  chlorine  atom  i; 
concerned,  is  not  complete,  or  the  whole  of  the  chlorine  is 
not  split  off  as  acid. 

It  is  interesting  to  note  that  both  Hiibl's  solution  an^ 
actual  experiment  gave  results  well  in  agreement  with  thi 
above  theoretical  considerations. 

Action  of  Water  on  the  Iodochloride. — Acid  expresser 
as  iodine  in  per  cent,  of  stilbene  present :   106-3. 

i/ii/;/'.«  So/u/(o». —Acid  expressed  as  iodine  in  per  cent, 
of  stilbene  used  :  (<()  101-7;  (/;)  105-8  ;  (c)  106-S 
id)   104-0. 

This  agreement,  to  my  mind,  is  conclusive  proof  that  Ih. 
free  acid  formed  during  Hiibl's  reaction  is  due  to  the  actini 
of  water  upon  the  iodochlorldes. 

The  whole  of  the  chlorine  is  not  split  off,  for  the  reason! 
alrcadygiven, namely,  because  in  both  cases  any  111  isat  ouci 
converted  into  HCl,  which,  by  setting  up  a  "  back  pressure,' 
prevents  the  formation  of  more  HCl.  This  is  in  agreenieoi 
with  AVijs'  observations  that  Waller's  solution  with  oil 
gives  less  free  acid  than  Hubl's.  The  HCl  present  tends  ti 
prevent  more  being  formed. 

Action  of  Potassium  Iodide  upon  the  Aqueous  Alrokolii 
Solution  of  Stilltcne  Iodochloride. — It  has  already  bte^ 
mentioned  that  potassium  iodide  solution  at  once  liberate: 
iodine  from  the  aleholic  solution  of  the  iodochloride.  I 
was  determined  to  examine  this  quantatively.  0- 1884  grm 
of  the  iodochloride  was  dissolved  in  10  c.c.  of  warn 
chloroform  anil  15  c.c.  of  potassium  iodide  solution  (10  pe; 
cent.),  and  50  c.c.  of  alcjhol  added.  The  solution  wai 
heated  to  5o'  C,  and  allowed  to  .stand  one  hour.  NajS.jO: 
(12-8  c.c.  =  0-2  grm.  of  iodine)  required  =8-55  c.c.  Cal 
culating  this  upon  stilbene  present  (00990  grnr.)  the  iodini 
liberated  is  134-7  per  cent.     Theory  =  141- 1. 

Potassium  iodate  liberated  no  iodine  when  added  to  Ihi 
solution  after  titration  of  the  iodine  ;  i.e.,  no  free  miuera 
acid  was  formed. 
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Action  iif  Aitiline  on  Stilbene  Jodochloridc. — A  small 
lantity  of  the  iodochloride  was  heated  with  about  2  c.c. 
liliue  in  a  test  tube  to  boiling.  The  auiliue  was  coloured 
lolet.  On  cooling,  the  solution  ivas  poured  into  dilute 
ilphuric  acid,  and  the  precipitate  formed  filtered  off, 
ashed,  and  examined.  It  was  found  to  be  stilbene, 
fotified  bv  formation  of  debromide,  melting  point,  crystal 
irni,  and  production  of  benzaldehyde  on  oxidation  with 
iromic  acid.  The  filtrate  contained  hydrochloric  and 
ydriodic  acid,  and  ehlor-  or  iodo-.aniline. 
It  was  expected,  before  trying  the  experiment,  that  tulane, 
mhenyl-acetylene,  would  result,  and  the  formation  of 
ilbeue  was  very  remarkable.  However,  it  is  in  accordance 
ith  Henriipies  and  Kiinne's  (for.  cil.)  ob-ervatiou  that 
leodisteariue  iodochloride,  when  heated  with  aniline,  yields 
leciilistearine  and  cbloro-aniline  bydriodide.  We  may 
irmulate  the  reaction  with  stilbene  iodochloride  thus  : — 

CoHs.CHCI.CHI.CeHs  +  CeHjNH.j  = 
CeHs.CHiCHCjHs  +  ClCoHjXHoHI. 

The  fact  that  even  this  energetic  treatment  does  not  split 
IT  the  two  hydrogen  atoms  of  the  ethylene  group  along 
ith  the  iodine  and  chlorine  renders  the  view  that  the 
rigin  of  the  acid  in  lliibl's  reaction  is  the  splitting  off  of 
aloid  acid  with  re-formation  of  double,  or  in  the  case  of 
lilbene  triple,  linkages,  extremely  improbable.    Aniline  has 

much  greater  attraction  for  haloid  acids  than  the  water 
hich  is  present  in  Hiibl's  solutions,  and  to  which  Wijs 
scribes  the  determining  cause  in   producing  this  reaction, 

it  cannot  bring  about  this  reaction  much  less  water. 

Isulation  of  the  Reaction  Product  of  Hiihl's  Solution  on 
tiHicDc.— The  ehloroformic  layer  from  the  action  of  Hiibl's 
ilutiou  and  10  c.c.  of  water  on  stilbene,  gave  on  evapora- 
on,  an  oil  which  refused  to  crystallise.  It  was  ea.sily 
jluble  in  all  ordinary  solvents,  was  coloured  first  brown 
ml  then  dark  green  by  concentrated  sulphuric  aeiil, 
bsorbcd  no  bromine  from  chloroform  solution,  and  reduced 
minoniacal  silver  nitrate.  Tested  for  halogens,  a  trace  of 
hlorine  but  no  iodine  was  found.  It  is  probably  a  mixture 
f  the  diethyl  ethers  of  hydro-benzoin  and  iso-hydro-benzoin  ; 
ut  it  is  still  under  examination. 

II.  Slyrolcne,  Muuophenyhlhylene,  C^M-,.Cll:Cll.,. 

Commercial  styrolene  was  used  for  these  experiments,  as 
had  no  means  at  my  command  of  purifying  it.  It  probably 
:)Dtained  Rome  polymerised  oi-  oxidised  products,  as  in  no 
ise  did  the  observed  values  attain  the  theoretical  amount, 
;imely  244'2.  However,  the  small  amount  of  impurity 
oes  not  interfere  with  the  general  'conclusions  based  upon 
16  observed  values. 

The  following  t.able  gives  the  results  obtained  :  — 

Styrolene. — Theoretical  Iodine  Value,  244 '2. 


Wijs  a. 

Hiibl  a. 

Hiibl  J. 

0-107S 
■41-6.5 

O'lOSS 
4!>-7 

0-1185 

Hline  added  as  c.c.  thiosulphste  . 

■UVl 

Hlinc    absorbed   as  c.c.  thiosul- 

l(!-25 

16-8 

18-5 

Vhttte. 

2  or  srm.  iodine  =  c.c.   thiosul- 

13-3 

13 '8 

13-15 

plmte. 

'lUnr'  liberated  by  free  acid 

7-75 

Kline  value 

226  6 

•227-1 

2-Wt) 

>(iinc,  per  cent.,  liberated  as  acid 

•• 

•• 

95 

Wijs'  solution  gave  no  separation  of  iodine,  nor  was  any 
recipitate  formed,  only  a  slight  cloudiness.  These  facts, 
igether  with  the  oliservation  that  less  than  half  the 
Jsorbed  halogen  is  split  o£E  as  free  acid  in  Hiibl's  reaction 
coves  that  it  is  hyilrochloric  acid  which  is  formed  in  this 
ise,  and  not  hydriodic.  ^Marshall's  solution  followed  by 
|ueous  alcohol  only  very  slowly  developed  iodine. 

It  was  interesting  to  examine  the  influence  of  water  upon 
le  iodine  value  and  the  free  acid  formed  by  Hubl's 
action. 


Iodine   Vtilue  of  Styrolene  by  Hiihl\s  Solution, 
10  c.c.  of  added  Water,  16  hours. 


'ith 


Direct. 


Corrected  for 
Blank  Test. 


.Substance  taken 

Iodine  added  as  c.c.  thiosulphate 

Iodine  absorbed  as  c.c.  thiosul- 
phate. 

0-2  irrm.  of  iodine-^  c.c.  thiosul- 
phate. 

Iodine  liberated  by  free  acid 

Iodine  value T 

loiiine  liberated  b.v  free  acid,  per 
cent. 


The  blank  test  is  taken  as  the  correct  result,  for  the 
reason  previously  given.  Here  again  we  notice  that  the 
addition  of  water  increases  the  amount  of  free  acid  formed. 
It  has  no  influence  upon  the  iodine  value. 

Again  the  addition  product  was  isolated  and  examined 
for  the  better  understanding  of  the  reactions. 

Isolation  of  Styrolene  Iodochloride.  -  -  Two  grams,  of 
styrolene  were  dissolved  iu  1 0  c.c.  of  acetic  acid,  and  300  c.c. 
of  Wijs'  solution  added.  No  separation  of  iodine  took  place, 
nor  did  any  precipitate  form.  The  solution,  after  standing 
for  an  hour,  was  diluted  with  about  a  litre  of  water,  and  at 
once  shaken  out  with  ether.  The  etiiereal  solution  was 
washed  with  dilute  sodium  carbonate,  ;ind  dried  over  calcium 
chloride. 

On  evaporation  of  the  ether  an  oil  remained,  which 
solidified,  on  standing,  to  a  mass  of  acicular  ervstiils,  which 
melted  at  38'— 40"  C.  These  were  dissolved  in  alcohol,  in 
which  they  are  very  soluble,  and  the  solution  allowed  t") 
spontaneously  evaporate.  The  crystals  were  removed  from 
the  mother-liiiuor  (which  contained  an  uncrystallisable  oil 
which  is  still  under  examination)  by  filtration. 

Thus  purified  they  melted  at  iiV  C,  and  formed  white 
feathery  needles. 

From  its  reactions  the  substance  is  styrolene  ioiloi;hloilile  ; 
it  is  very  soluble  in  all  ordinary  solvents  except  water,  and 
when  treated  in  alcoholic  solution  with  silver  nitrate  solu- 
tion it  at  first  forms  a  white  precipitate,  which  then  graduallv 
becomes  yelb.wer  in  colour;  that  is,  the  chlorine  is  split 
off  first.  The  solution,  after  treatment  with  silver  nitrate, 
has  a  veiy  strong  odour  of  hyacinths. 

Water  added  to  the  alcoholic  solution  develops  slowly 
free  acid.  Aqueous  potassium  iodide  added  to  the  alcoholic 
solution  of  the  substance  at  once  liberates  free  iodine. 
This  reaction  was  quantitatively  examined,  and  may  serve 
as  an  analysis  of  the  substance.  The  separation  takes 
place  even  in  the  cold.  If,  however,  the  substance  is  dis- 
solved in  chloroform  instead  of  alcohol  when  potassium 
iodide  solution  is  added,  the  liberation  of  iodine  only  takes 
place  very  slowly.  The  bearing  of  these  facts  on  the  iodine 
value  of  this  and  other  substances  will  be  discussed  latei-. 

Action  of  Potassium  Iodide  upon  the  Aqueous  Alcoholic 
Solution  if  Styrolene  Iodochloride. —  0-l794grm.  of  the 
iodine  chloride  addition  product  (  =  0  -  0700  grm.  of  sty  rolene) 
was  dissolved  in  25  c.c.  of  alcohol,  and  10  c.c.  of  an  aqueous 
solution  of  potassium  iodide  (10  per  cent.)  added.  At  once 
a  yellow  coloration  was  developed,  which  rapidly  changed 
to  dark  red-brown  on  heating  to  50'  C.  on  the  water-bath. 
The  mixture  was  allowed  to  stand  one  hour,  and  then  titrated 
as  usual  with  standard  sodium  thiosulphate  solution 
(13-45  c.c.  =  0-3  grm.  of  iodine). 

The  liberated  iodine  was  found  to  be  equal  to  11-3  c.c. 
of  the  above  thiosulphate  solution. 

Calculating  this  on  the  styrolene  present  we  find  that  the 
iodine  split  ofl  is  ecjual  to  240-1  per  cent.,  whereas  theory 
requires  244-2,  which  is  well  within  the  experimental  error. 

Hence  both  the  iodine  and  the  chlorine  were  removed  by 
the  action  of  the  potassium  iodide.  The  resultant  solution 
smelt  strongly  of  styrolene,  but  contained  no  free  acid. 

The  reaction  may  be  thus  formulated  : — 


CjHs.CHCl.CHjI  +  KI  = 
C6H5.CH:CUj-h  KCl  +  I„. 
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Iodine  Absorption  of  Stilhene  and  Sti/rolene  from  the 
Modified  Waller's  Solution. — lu  this  solution,  prepared  as 
previously  described,  there  is  so  much  hydrochloric  aeid 
piesent  as  to  exclude  the  existence  of  any  hypoiodous 
acid  in  the   solution.     Prepared  oriniaally   to   study   the 


behaviour  of  oils,  I  considered  it  of  great  interest  to  likew : 
examine  the  behaviour  of  these  two  substances  towards  t ; 
solution.  Oa  cirrying  out  the  determinations  the  foUowi 
very  remarkable  resulis  were  obtained:  — 


Stilhene  and  Modified   Waller's  Solution. 
The  solution  contained  42-8  grms.  of  free  HCl  per  litre.     Time  of  action,  16  hours. 


Atnonut  taken. 

CHCij  used. 

Iodine  added 

in.  c  c. 
Thiosulphafe. 

Iodine 

absorbed 

in.  c.c. 

Thiosulpbate. 

0-2  grm.  Iodine 

=  c.c.            Iodine  A'nUic. 
Thiostdpbate. 

Ucmarks.  &c. 

O'llOS 
0-11.59 
0-1129 

1  I'.C. 

10    „ 
•■iO    „ 

23-11 
•10-1 
40-1 

0-2 
0-1 
0-0 

1.1-3           1            2-0 
13-.3                       1-3 
13  3                       0-0 

Some  little  precipitate  of  stilbi 
in  lii-st  case.  No  pi-ceipitate 
others. 

Tlie  cbloniform  layer  conlaiiioil  o 
stilbene. 

These  results  seemed  to  point  to  the  truth  of  Wijs' 
contention  that  HOI  is  the  active  agent,  and  as  there  is 
none  of  it  present  no  addition  took  place.  Stjroleue  was 
then  examined. 

Styrolene  and  Modified  Walter's  .Solution. 

Substance  taken 0-1128  irrm. 

CHCU  used 10  c.c. 

Iodine  used,  as  c.c.  thiosulpbate 40-1 

Iodine  absorbed,  in  c.c.  Ibiosulpbate 21  -.1 

0-2  Krm.  of  iodine  —  c.c.  thiosulpbate    13-3 

Iodine  value 224-3 

Bemark. — Small  amount  of  precipitate. 

On  standing,  the  above  solution,  after  the  excess  of  iodine 
had  been  titrated  slowly,  "  came  back  "  to  blue,  i.e.,  iodine 
■was  slowly  liberated  by  action  of  the  potassium  iodide  upon 
the  addition  product.  In  doing  all  the  above  tests,  water 
was  always  added  to  the  aoluticn  before  the  potassium  iodide 
solution. 

Here,  then,  we  have  proof  that  hypoiodous  acid  is  not 
necessary  for  an  iodine  absorption  to  take  place.  The 
remark.ible  difference  in  the  behaviour  of  these  two 
similarly  constituted  substances  will  be  considered  later. 

When  iodine  chloride  is  absorbed  by  the  two  substances 
from  any  of  the  solutions,  there  are  formed  the  two  iodo- 
chiorides  isolated,  namely,— CeH^.CHCl. CHI. CsHj  and 
CcHj.CHCl.CHjI  respectively. 

These  two  substances,  v.hen  acted  upon  by  water,  lose 
more  or  less  of  their  halogen  in  the  form  of  haloid  acid,  iu 
amount  depending  upon  tlie  concentration  of  the  water 
present  in  the  solution. 

Now,  it  has  been  ob>erved  by  several  chemists  that  the 
presence  of  an  aromatic  radical  exerts  a  loosening  influence 
upon  the  other  elements  attached  to  a  carbon  atom  to  which 
it  is  itself  united.  In  stilbene  both  the  carbon  atoms  of  the 
ethylene  are  united  to  a  phenyl  group ;  hence  both  chlorine 
and  iodine  are,  in  the  iodochloride,  subjected  to  this 
loosening  influence,  and  both  are  easily  split  off  by  the 
action  of  water. 

In  styrolene  only  one  of  carbon  atoms  is  attached  to  a 
phenyl  group;  hence  only  one  of  the  halogen  atoms  is 
loosened  in  the  iodochloride,  and  split  oif  by  the  action  of 
water  upon  it. 

Auwcrs  and  Milller  (Ber.,  1902,  114)  have  recently 
shown  that  isoeugenol  dibroraide,  CHaOCi.H^iOH.CHUr. 
CHBr.('H„when  treated  with  water,  splits  off  the  br  mine 
atom  next  to  the  phenyl  group  as  hydrobromic  acid,  and 
forms  CH3O  QHaOH  CHUH  CHBr.CHT  nnd  with  alcohol 
an  ethyl  ether,  CHaOCsH^COU)  CHCOCjH^)  (JIIUr.CHa,  is 
formed. 

As  styiolene  liberates  no  iodine  from  Wijs'  solution,  and 
as  its  iodochloride  with  water  does  not  split  oft'  iodine,  but 
chlorine,  we  must  conclude  that  in  this  ease  chlorine  is  the 
atom  which  is  subjected  to  the  loosening  influence  of  the 
phenyl  group,  and  consequently  the  formula  for  styrolene 
odochloride  is  C^U^  CIICl  CHJ. 


The  action  of  water  upon  the  iodochlorides,  either  ak 
or  in  presence  of  Hiibl's  or  Wijs'  solution,  judging  fr 
analogy,  must  form  C,iH;,  CHOH  CllOH  CiII.,  and  C,, 
CHOH  CHjI  respectively.  Very  probably,  in  presence 
alcohol,  as  in  Hubl's  solution,  the  corresponding  eti 
ethers  are  also  formed,  CjH-,  t'H(OCjH,')  .(:H(OCjI 
C,.,H-,  and  from  styrolene,  C'oH^CilCOCjHi)!!  CIIjl,  and  1 
oily  substances  isolated  from  the  reaction  pio'dnets  of  Iliit 
solution  upon  stilbene  and  styrolene  are  most  probabb 
mixture  of  these  hydroxyl  derivatives  and  ethyl  ethei 
but  until  I  have  carefully  examined  these  substances  I  pre 
not  to  express  a  definite  opinion. 

Now,  just  as  the  phenyl  groups  may   be   considered 
exert  a  loosening  influence  upon  the  added   halogen  aton 
so  also  we  may  consider  Ihem  as  in  a  measure  protect! 
the   carbon   atoms   to  which  they   are   attached   from  1 
action  of  the  iodine  chlorid<'.     In  other  words,   thev  cai 
the  ethylene  union   to  which  they  are  united  to  have  k 
attraction  for   the   halogen.     If  we   present   to   stilbene 
styrolene  a  solution  containing  iodine  chloride  in  a  state 
combination  with   some  other  substance,  these  substanc 
before  they   can  combine   with    the  iodine  chloride,  nv 
break  up  this  combination,  and   they  can  only  do  that 
exerting  a  greater  attraction  for  the  iodine  chloride  thai: 
has  for  the   substance   with  which   it  is  united.     .Stilbc 
having  two  phenyl  groups  must  exert  a   less  attraction  1 
iodine  chloride  than  styrolene,  with   only  one  such  groi 
The  modified  form   of    Waller's    solution    contains  sucl 
combination,    namely   ICI    IICl.      Stilbene    is    unable 
decompose    this    compound,  because    of     the     protectii 
influence   of  two   phenyl    groups    on    both    its   attraoli 
carbon  atoms.      Styrolene  with  only  one  carbon  atom  pi 
tected   can  exert  by  the  otlier  atom  sufHtient  attractioo 
break  up  the  hydrochloride  of  iodine  chloride,  and  III 
addition  takes  place. 

The  conversion  of  the  ioJochlorides  iu  Hiibl's  and 
solution  into  hydroxyl  derivatives    must   depend  upon 
concentration  of  these  substances  and  the  water  preseni 

With  stilbene   we  find   that  the  addition  of  chloroi 
reduces  the  observed  iodine   value,  because  it  reduces 
concentration   of     the    water    present,    and    leaves   mi 
unacted-upon  iodochloride,  or.  as  iodine  is  first  eliminal 
perhaps   oxyehloride,    for   reduction     when  the   potassii 
iodide  is  added.     Itals)  reduces   the  concentration  of 
iodine   chloride,   aad   hence    likewise    tends   to   make 
addition  less  complete. 

Witt  styrolene  it  was  found,  for  example,  that  the  chl 
formic  layer  from  Waller's  solution  contained  iodochloi 
By  the  action  of  aqueous  potassium  iodide  on  this,  a  vi 
slow    liberation   of    iodina   was  noticed.     If,  however, 
chloroform  layer  was  removed  and  dissolved  iu   alcohol,  ( 
the  .iddition  of  a  quantity  of  aqueous   jiotassium  iodide  n 
suflicient    to  cause  a  separation  of  the  chloroform  imm 
diate  and  copious  liberation  of  iodine  took   place.       Tl 
pointed  to   the  necessity   of  adding,  to    the  test   solnU* 
water,  before  running  in  the  potassium  iodide  solution 

I  may  here  give  the  resulK  of  two  detcrmiuatious  niij 
with  a  sample  of  commercial  styrolene. 
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I  Iodine  Value  of  Slyrolene,  adding  Water  before  the 
Potassium  Iodide  Wijs'  SoltUioni. 

Substance 0107S 

Iodine  added  as  thiosulpliate IfSScc. 

Iodine  ulisorbed  us  thiosulphate  1(;'25  c.c. 

0'2gnn.  of  ioLline  =  thiosulphate 13'3  c.c. 

Iodine  value  22(J'(J 

I  Iodine  Value  of  Styrolene,  aihling  10  ex.  of  a  10  per 
eiit.  solntio?!  ( f  K I  before  the  Water.      Standing  fire 
minutes.     No  separation  of  Chloroformic  Layer. 

Subsfane.; 01171 

Iodine  added  a^^  tl\iosulph;ite 41 '^;>  c.c. 

Iodine  alisorbed  as  tliiosulpliate   l.S'tS  <•.(•. 

0"2  frnn.  of  iodine  =  c.c.  Thiosulphate 13*3  c.c. 

Iodine  value 172' 7 

liese  two  results  prove  verv  couclusively  that  to  obtaiu 
ect  results  the  chloroform  sohitioa  of  the  iodoclilorides 
t  be  precipitated  before  the  addition  of  the  potassium 
le  solution,  or,  in  other  words,  that  water  should  be 
:d  first. 

was  of  interest  to  see  how  great  the  error  arising  from 
source  could  be.  The  chloroform  layer  from  («)  was 
rated  from  the  aipioous  liquor,  dissolved  in  alcohol, 
:.c.  of  potassium  iodide  added,  and  alcohol  until  no 
ration  of  a  chlorjform  layer  was  noticed.  Iodine  was 
kly  liberated,  and,  after  standing  15  minutes,  its  amount 
estimated  by  titration  with  thiosulphate  ;  13'3  e.c.  were 
ired,  which  is  equivalent  to  an  iodine  absorption  of  170. 
if  the  potassium  iodide  were  added  in  sufEcient  amount, 
the  contact  was  long  enough,  an  error  of  170  might 
'  been  made  in  the  iodine  vahie. 

le  theoretical  amount  of  halogen,  i.e.,  the  whole  of  that 
rbed  was  not  liberated,  because  the  iodochloride  had 
idy  lo^t  some  of  its  halogen  by  interaction  with  the 
ir  present  in  Wijs'  solution.  The  amount  of  halogen 
split  off,  namely  227  —  170  =57,  gives  us  the  quantity 
free  acid  formed  in  Wijs'  reaction  with  styrolene. 
wing,  as  we  do,  that  Wijs'  Solution  contains  less  water 
Hiibl's,  this  is  about  what  we  might  expect, 
'e  have  thus  a  means  whereby  we  may  determine  the 
out  of  free  acid  formed  even  iu  Wijs'  and  Waller's 
lions  with  stilbene  and  styrolene.  Experiments  in  this 
;tion  with  stilbene  and  other  substances  are  in  baud. 
3  return  to  the  question  of  the  amount  of  acid  formed 
iig  Hiibl's  reaction  with  styrolene  and  stilbene.  In  both 
i,  as  the  action  of  water  upon  the  iodochloride  is 
ably  a  reversible  one,  hydrochloric  acid  might  be 
■cted  to  be  formed  less  easily  than  hydriodic  acid, 
use  as  soon  as  any  of  the  latter  was  produced  it  would 
t  once  converted  into  hydrochloric  acid  and  free  iodine, 
thus  prevented  from  exerting  its  "  back  pressure," 
e  increasing  the  tension  of  the  hydrochloric  acid  in  the 
iion.  With  styrolene  no  iodine  as  hydriodic  acid  is 
off,  because  this  atom  is  not  loosened,  only  hydro- 
■ic  acid  being  formed.  As  this  is  not  removed  from 
phere  of  action  it  can  exert  its  proper  tension,  and  so 
ent  more  acid  being  split  off.  If  we  increase  the  qnan- 
of  water  present,  according  to  the  law  of  mass  action 
et  more  :;cid  formed,  until  finally  we  get  48  per  cent, 
le  added  halogen  split  off  (that  is  96  per  cent,  of  the 
■ine)  when  ivehave  10  c.c.  of  water  present, 
ithsiilben?,  hydriodic  acid  is  doubtless  the  first  to  be 
off  by  the  action  of  water  upon  the  iodochloride.  and 
liis  is  at  once  converted  into  hydrochloric  acid  and 
e,  the  former  prevents  by  its  "  back  pressure  "  the 
ling  off  of  more  HCl,  hence  even  with  the  addition  of 
c.  of  water  to  the  Hiibl's  solution,  only  SO  per  cent,  of 
otal  added  halogen  is  split  off  as  acid.  All  the  iodine  is 
ved  by  this  action  of  water,  for  none  was  found  in  the 
iou  products,  but  some  of  the  cliloriuo  remaios  asoxj'- 
ide,  (a  trace  of  chlorine  was  detected  iu  the  oil 
ned  from  the  chloroformic  layer). 
is  interesting  to  note  that  the  free  acid  formed  with 
ne  is  always  nearly  the  same  percentage  of  that 
•bed,  namely,  82—86  per  cent.  What  the  exact 
ing  of  this  is,  I  am  unable  to  say  ;  probably  stereo- 
ical  influences  are  at  work. 


Oils. 

Iodine  Values  by  Waller's  Solution. — As  already  men- 
tioned. Waller's  solution  is  slower  in  addition  than  Hiibl'.s. 
Wijs  is  of  the  opinion  that  this  is  because  it  contains  less 
hypoiodous  acid.  According  to  the  view  already  set  forth, 
Waller's  soluiion  must  be  looked  upon  as  containing  iodiue 
chloride  hydrochloride,  and  I  am  inclined  to  attribute  its 
slow  action  to  the  fact  that  this  compound  must  be  first 
decomposed  before  addition  can  take  place. 

Waller's  solution,  too,  is  generally  said  to  give  lower 
results  than  Hiibl's,  but  Henriques  (('hem.  Uev.,  1898, 
43 — 45)  states  that  he  has  obtained  the  same  iodine  value.s 
from  Waller's  solution  in  24  hours  as  from  Hiibl's  if 
sufficient  chloroform  were  added  to  prevent  precipitation  of 
any  iodochlorides.  Ho  also  observes  that  Hiibl's  solution, 
when  it  yields  a  precipitate  with  oils,  gives  lower  results 
than  normal,  and  also  that  Waller's  solution  more  readily 
yields  a  precipitate  than  Hiibl's. 

This  latter  fact  he  explains  by  assuming  that  the  water 
present  renders  the  iodochlorides  more  insoluble,  and  they 
are  theroforo  precipitated  and  carry  down  with  them  some 
oil  which  has  not  ab.sorbed  iodine  chloride.  It  was  there- 
fore of  interest  to  examine  auoil  wilh  the  modilied  f(u-m  of 
Waller's  solution  previously  described. 

A  Bombay  linseed  oil,  of  iodine  value  184  by  Hiibl's 
method  and  185  Ijy  Wijs',  was  chosen.  Three  experiments 
wore  performed,  with  the  following  results  : — 

Iodine  value  of  liombay  linseed  oil  by  Waller's  solution 
(modified).  The  solution  contained  55 '2  grms.  of  HCl  per 
litre  : — 


f^j,        Iodine 

taken     ^"^^^  "^ 
'■'"'®"-  CO.  Tbio. 


Iodine 
absorbed. 


0-2gr.  Iodine   Chl<"-ofor'n  used   j^^iue 
=  c.c.Thio.        p,J^te.        ™»«- 


3^-1 
SS-1 
3S-1 

13-6 
13-45 

16-7 

12-8 
12-8 
12-8 

10  c.c.  much  ppt. 

20  c  c.  less 

SO  c.c.  no         „ 

134-8 
]o8'3 
176-4 

0-1576 

0-i:i27 

0-U7il 


Here  we  have  the  same  thing  as  Henriques'  notes,  namely, 
that  if  a  precipitate  is  formed  the  iodine  value  i.s  less,  but 
in  this  case  it  cannot  be  due  to  the  cause  to  which  Henriques 
ascribes  it,  because  there  U  in  more  water  present  in  this 
solution  than  in  Iliibl's,  which  does  not  yield  a  precipitate 
even  when  only  10  c.c.  of  chloroform  are  used.  It  seems 
probable  therefore  that  it  is  the  more  complete  couversioa 
of  the  oil  into  iodochlorides  which  are  difficultly  soluble  in 
alcohol  chloroform  that  brings  about  the  precipitation 
which  takes  place  with  this  solution.  With  Hiibl's  solution 
there  is  not  that  excess  of  hydrochloric  acid  present  to 
prevent  the  formation  of  the  more  easily  soluble  hydroxvl 
derivatives.  It  was  therefore  of  interest  to  examine  this 
oil  and  others  with  the  object  of  finding  out  how  much  of 
the  added  halogen  was  so  loosened  as  to  be  split  olf  by  the 
action  of  water  in  Hiibl's  soUition  as  free  acid. 

The  following  table  gives  the  iodine  values  of  some  oils 
by  Wijs'  and  Hiibl's  method,  and  the  amount  of  halogen 
expressed  as  iodine  eliminated  as  acid.  10  e.c.  of  chloro- 
form were  used  in  each  case,  25  c.c.  of  Wijs'  solution  and 
15  c.c.  each  of  the  iodiue  and  bichloride  solutions  :  — 


Acid  as 

Iodine 

Iodine  iu 

Iodine iu 

Oil  used. 

Method. 

Per  Cent. 

Per  Cent. 

Value. 

of  Oil 

of  Iodine 

t.aken. 

Value. 

Baltic  Linseed 

Wijs' 

168 

■I             ..... 

M.  Hubl's.... 

197-5 

SI'S 

Hi- 5 

Bombay  Linseed  ... 

■VV'ijs' 

185 

„             

M.  Hubl's. . . . 

181 

30-9 

16-8 

La  Plata  Linseed... 

Wijs' 

180 

JI.  Hubl's'  .. 

180 

30-5 

17-0 

Wood  Oil 

Wiis' 

M.  Hubl's  ... 

160 -5 
167 

96-8 

54-3 

, 

*  Tlic  niibi  solution  used  iu  this  case  Ii;ul  15  c.c.  of  water  added 
to  every  250  c.c.  of  the  iodine  solution  empldyed. 


594 


JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTEY. 


[May  16, 1902. 


There  is  therefore  in  the  Bombay  oil  30-9  per  cent,  of 
rodine  converted  into  free  acid,  or  16-8  per  cent,  of  the 
absorbed  halogen  loosened.  Xow,  if  this  halogen,  probably  . 
cbloriue,  were  prevented  from  being  split  off  as  it  is 
partially  by  the  "  back  action  "  of  the  hydrochloric  acid 
present  in  the  modified  Waller's  solution  used,  then  when 
potassium  iodide  was  added  it  would  be  removed  along  with 
«  neighbouring  halogen  atom,  and  two  eipiivalents  of  iodine 
would  be  liberated,"  that  is,  2  x  ;iO-9=  Gl  -8,  with  a  resultant 
apparent  total  iodine  absorption  of  185  —  01-9  =  12.3-2. 
Although  the  lowest  value  found  by  the  modified  Waller's 
solution  with  10  c.c.  of  chloroform  is  considerably  above 
this,  as  doubtless  even  willi  this  solution  in  spile  of  the 
excess  of  hydrochloric  acid  some  acid  is  formed,  yet  it  is 
interesting  to  note  that  each  addition  of  10  c.c.  of  chloro- 
form occasions,  by  dissolving  the  iodochlorides  during  the 
reaction,  and  thus  subjecting  them  to  the  action  of  the 
water  present,  or  afterwards  by  removing  them  from  the 
action  of  the  potassium  iodide  more  completely,  an  equal 
increment  in  the  iodine  value. 

Kven  when  no  precipitate  is  formed,  the  iodine  value  is 
loner  than  that  obtained  from  Wijs'  or  Hiibl's  solution. 
This  may  be  due  to  the  fact  that  the  dilution  with 
chloroform  so  lowers  the  concentration  that  complete 
absorption,  especially  by  the  protected  portion  of  the  oil 
(virie  infra),  cannot  take  place,  or  perhaps  the  large  excess 
of  hydrochloric  acid  prevents  some  of  the  chlorine  which 
has  been  loosened  from  being  split  off,  and  so,  when  the 
potassium  iodide  is  added,  reduction  of  this  and  liberation 
of  iodine  lowers  the  observed  iodine  value.  The  former 
explanation  appears  the  more  likely. 

The  nature  of  the  acid  formed  by  the  action  of  water 
and  iodiue  chloride  upon  unsaturated  substauces  is  answered 
by  their  heliaviour  towards  AA'ijs'  solution.  If  they  colour 
it  rcd-browu,  then  bydriodic  acid  is  the  one  formed,  but  if, 
on  the  other  hand,  they  do  not  alter  its  colour,  but  merely 
render  it  lighter  in  shade,  then  any  acid  formed  is  hydro- 
chloric acid. 

All  ordinary  oils,  when  raw,  merely  reduce  the  intensity 
of  the  f-hade  of  ^\*i,is'  solution  by  absorption  of  iodiue 
chloride,  so  any  acid  formed  Is  hydrochloric  and  not 
hydriodic  acid.  Boiled  oils  and  blown  oils  colour  Wijs' 
solution  red-brown,  hence  they  must  liberate  hydriodic  acid. 

Jt  was  ittcresting  to  notice  that  ('hinese  wood  oil  imme- 
diately developed  a  very  dark  red-brown  color.ation  with 
\V)j?'  solution,  and  as  the  free  acid  formed  in  Hiibl's 
reaction  is  more  than  half  the  total  ab.sorbed  halogen,  both 
chlorine  and  iodine  must  havo  been  split  ofl.  Whether  the 
whole  of  the  iodine  and  a  small  portion  only  of  the  chloiine, 
or  approximately  equal  amounts  of  both,  cannot  yet  be 
answered,  but  probably  the  former  is  correct.  Under  any 
circumstances  one  thing  is  evident,  and  that  is,  that  Chinese 
wood  oil  is  altogether  different  in  structure  to  the  other 
fatty  oils. 

\  further  point  of  interest  is,  namely,  the  amount  of  free 
acid  formed  with  linseed  oil.  This  is  approximately  one- 
sixth  of  the  amount  absorbed.  Bauer  and  Hazura's  analyses 
give  the  following  as  the  approximate  quantities  of  the 
glycerides  of  the  various  fatty  acids,  and  ^Veger  (Chem. 
Kev.,  1898,  250)  has  thus  given  their  iodine  values  : — 


Per  Cent. 

Iodiue  Value  of 

GIvceride  per 

Ccnt.of  Total  Oil. 

Glycerides 

if  saturated  acids. . . , 
Linolenic  ncul    .... 

Linolio         , 

Oleic 

Total 

V, 
68 

i;i 

• 

0-0 

178-2 

•22-0 

3-4 

100 

204-2 

equivalent  of  acid,  namely,  a  carboxyl  group,  it  appears 
likely  that  it  must  be  proximity  of  the  carboxyl  group 
that  loosens  the  atoms  attached  to  one  double  linkage. 

In  oleic  acid,  the  double  linkage  is  generally  admitted  to 
be  in  the  middle  of  the  chain,  but  the  position  of  the  two 
double  linkages  in  linolic  acid  is  not  known,  nor  of  the  three 
ethylene  bonds  in  linolenic  acid.  We  may  therefore  assume 
that  in  each  acid  one  ethylene  bond  is  either  attached 
directly  to  the  carboxyl  group  or  in  close  proxiniilv  to  it. 
One  of  the  absorbed  Imloiren  atoms  is  subjected  to  its 
loosening  influence,  and  that  atom  is  chlorine. 

Taking  the  above  analysis,  one  of  the  six  atoms  absorbed 
by  each  linolenic  acid  residue  of  the  trilinolenein  is 
loosened,  aud  one  iif  the  four  atoms  of  the  liuolie  acid 
residue  of  the  glyceridc  triliiuilein,  that  is^ 


One-sixth  of  173-2.. 
One-fo\irth  of  22-fi. 


Total  loosened  halogen  atoms 


Kow,  in  linseed  oil  only,  some  of  the  atoms  of  absorbed 
halogen— and  those  chlorine  atoms — are  so  loosened  by  some 
cause  as  to  be  eliminated  as  hydrochloric  acid  by  the  action 
of  water.  The  loosening  intiuence  at  work  must  be  some 
negative  group,  and  as  only  one  such  is  present  in  each 

*  Compare  the  behaviour  of  stUbeue  aud  styrolene  iodochloride 
with  potassium  iodide. 


..    .'ij-2  as  iodine 
per  cent,  of  oil  taken. 

But  the  analysis  of  Bauer  and  Hazui-a  refers  to  an  oil  of 
iodine  value  204.  The  three  linseed  oils  examined,  of 
iodine  values  198,  184,  and  180,  should  split  off  as  acid  a 
proportionally  less  amount,  namely,  34-4,  31  'G,  ;iO-8.  The 
numbers  obtained,  31  '8,30  9,  and  30 -5,  are  not  far  from  these 
amounts  ;  especially  is  this  the  case  with  the  linseed  oil  of 
iodine  value  180,  where  water  h.ad  been  added  to  the 
modified  Iliibl  solution  employed  (Co  e.c.  per  litre  of  iodiue 
solution). 

This  agreement  seems  to  point  to  the  fact  that  in  linolic 
and  linolenic  acid  one  of  the  ethylene  bonds,  if  not  directiv 
attached  to  the  carbo.«yl  group,  is,  at  any  rate,  so  near  to  it 
as  to  be  subjected  to  its  influence,  while  the  other  douh'e 
linkage  or  linkages  are  probably  considerably  remove-l 
from  it. 

The  splitting  off  of  more  than  50  per  cent,  of  the  :-J)Sorlied 
halogen  by  wood  oil  is  at  present  inexplicable. 

Further  experiments  on  thi-  relationship  nf  the  iodine 
absorpticui  to  the  structure  of  the  unsaturated  compouad 
are  in  hand,  and  will  shortly  be  publLshtd. 

Before  concluding,  however,  let  me  briefly  recapitulate  the  1 
chief  results,  and  conclusions  which  may  be  drawn  from  | 
them  given  in  this  paper  : — 

(1)  That  the  origin  of  the  free  acid  fomicd  during  the 
action  of  the  iodine  chloride  solutions  upon  uiisaliiraled 
compounds  is  the  action  of  water  upon  the  iodochloride.*, 
and  its  quantity  is  dependent  upon  the  structure  of  thi' 
compound  and  the  amount  of  water  present  in  the  solutions 
used. 

(2)  The  nature  of  this  acid  varies  with  the  structure  of 
the  compound  eyamiued,  but  the  coloration  produced  by 
Wijs'  solution  affords  infornuition  as  to  its  chancter. 

(3)  Some  iodochlorides  are  reduced  by  the  action  of 
potassium  iodide,  with  liberation  of  iodine,  aud  couseqocni 
reduction  in  the  apparent  ioditie  absorption. 

(4)  That  the  errors  arising  from  tiiis  source  may  be 
avoided  by  either  addition  of  more  chloroform,  so  as  to 
dissolve  all  the  iodochlorides  formed,  or  by  the  addilloo 
of  water  to  the  iodine  chloride  Hiibl's  solution ;  but  that  in 
any  case  the  correct  result  can  only  be  obtained  when  the 
properties  of  the  iodochlorides  are  taken  into  consideration. 

(5)  That  in  all  cases  it  is  advisable  to  add  water  to  the 
test  solution  before  potassium  iodide,  so  that  any  iodo- 
chloride which  remains  uuelianged  may,  as  far  as  possible, 
be  removed  from  tlie  sphere  of  action  by  solation  io  the 
separated  chloroform  layer. 

(G)  Tlmt  iodine  chloride  is  the  .active  substance  in 
addition,  and  not  bypoiodous  acid. 

(7)  That  Waller's  solution  contains  iodine  chloride 
hydrochloride,  aud,  as  this  has  to  be  decomposed  before 
addition  takes  place,  it  is  nut  only  slower  iu  action  than 
Hiibl's  solution,  but  also  may,  with  ceitaiii  substances,  on 
this  account,  yield  cither  no  iodine  value  at  all,  or  macli 
below  the  correct  amount. 

(8)  Some  doubly  linked  carbon  atoms,  by  the  looseDing 
or  protecting  influence  of  neighbouring  groups,  may  be 
prevented  from  absorbing  any  halogen  from  a  strongly  acid 
Hiibl's  solution  (Waller's). 
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(9)  That  by  determining  the  iodine  value  of  a  substance 
by  Waller's  (modified),  Wijs',  and  Hiibl's  melliod,  and  the 
free  acid  formed  during  the  latter  reaction,  it  is  possible  to 
determine  not  only  the  number  of  doublj-  linked  atoms,  but 
also  their  position  in  the  molecule  relatively  to  certain  other 
groups. 

(10)  That  substitution  does  not  take  place  during  the 
determination  of  the  iodine  value  by  the  methods  ordinarily 
employed. 

I  have  to  thank  my  assistant.  Mr.  Ernest  Wake, 
for  the  valuable  help  he  has  rendered  mo  in  the  experi- 
mental work  recorded  iu  this  paper,  and  also  the  directors 
of  Messrs.  Barry,  Ostlere,  and  Shepherd,  Ltd.,  for  the  use  of 
their  laboratorv  wheri'  the  practical  work  was  carried  out. 
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JOHN  GLOVER. 

Membkii  of  the  Societt  of  Cuemkal  Indcstry, 
AND  Gold  Medallist  of  the  Society  (1H96). 

John  Glover,  the  inventor  of  the  well-known  "  Glover 
tower,"  was  born  in  February,  1817,  in  Newcastle  on- 
Tyne.  He  was  the  son  of  a  working  man,  and  at  an 
early  age  was  apprenticed  to  a  plumber.  Joining 
the  old  Mechanics'  Institute,  he  studied  chemistry, 
and  subsequently  took  a  post  at  the  Felling  Chemical 
Works,  then  Messrs.  Lee  and  Co.  (afterwards  Jlessrs. 
H,  L.  Puttinson  and  Co.),  and,  about  1852,  he  went 
to  Washington  as  manager  of  the  large  works  there. 
.Vt  the  Washington  Chemical  Works,  founde^l  by  Mr. 
I'attinson  and  his  partners,  Mr.  Glover  was  chiefly 
occupied  in  assisting  in  the  development,  on  a  manu- 
facturing scale,  of  the  oxychloride  of  lead  process, 
patented  by  Jlr.  I'attinson.  John  Glover  remained  here 
until  1861,  when  he  left  to  start  the  Carville  Chemical 
Works  at  Wallsend,  where  he  and  his  partners  carried 
on  the  manufacture  of  alkali  by  the  Leblanc  process 
and  bleaching  powder  until  about  the  year  1882,  when 
the  works  were  closed.  It  was  at  the  Carville  Chemical 
Works  that  John  Glover  perfected  his  tower,  for  de- 
nitrating  and  concentrating  snlphuric  acid  in  one  aud 
the  same  process,  thus  saving  nitre,  fuel,  and  even  lead, 
besides  removing  the  nuisance  of  acid  fumes.  lie  ulti- 
mately retired  into  private  life.  The  story  of  the  Glover 
tower  is  well  told  in  the  Presidential  Address  of  1896, 
where,  quoting  the  words  of  the  late  Dr.  F.  Hurtcr  (this 
Journal,  189G,  510  and  511),  it  is  stated  that  "Mr. 
I  "  Glover  built  his  first  tower  in  18  J9.  I  am  proud  to 
I "  say  that  the  first  Glover  tower  introduced  into 
"  Lancashire  started  on  December  29,  1868,  under  my 
"  superintendence,  in  the  works  of  Messrs.  Gaskell, 
I  "  Deacon,  and  Co.  The  invention  of  Mr.  Glover  has 
]  "  marked  an  epoch  in  the  development  of  the  manu- 
I  "  facture  of  sulphuric  acid.  The  saving  that  tower  has 
',"  accomplished,  if  we  compared  presei.t-day  consump- 
"  tion  of  nitre  with  the  foimer  practice,  must  be  valueil 
"  to  this  country  alone  as  at  least  300,000/.  per  annum." 
'  Yet  John  Glover  took  out  no  patent  for  his  tower, 
land  whilst  contributing  "beyond  the  ordinary  to  the 
well-being  and  prosperity  of  his  fellows,"  he  himself 
received  no  great  reward,  except  the  inward  light  and 
satisfaction  of  well-doing,  and  of  benefiting  others. 
Some  years  ago,  at  the  instigation  of  various  friends, 
;i  testimonial,  to  which  many  chemical  manufacturers 
iii'l  others  subscribed,  was  presented  to  Mr.  Glover  in 

■  |'|iieciation  of  the  great   service   he  had  rendered   to 

■  I'plied  chemistry.  After  receiving  the  medal  of  this 
"^"tiety,  presented  to  him  by  Mr.  Tyrer,  the  President 
"1  1S96,  for  conspicuous  services  to  applied  science, 
.Mr.  Glover  made  repi}'  in  words  pathetic  in  their 
modesty.  The  wish  expressed  by  the  President  that 
'  length  of  days  in  happy  retirement  "  should  be  granted 


to  him,  has  been  accomplished,  for  his  life  has  con- 
siderably exceeded  the  "  threescore  years  and  ten." 
John  Glover  died  on  Thursday,  May  1,  at  his  residence, 
Holly  Avenue,  Newcastle-on-Tync,  aud  was  buried  on 
Saturday,  May  3. 

In  1871—2  he  was  President  of  the  Newcastle 
Chemical  .Society,  afterwards  meiged  in  the  Society 
of  Chemical  Industry,  and  for  a  long  time  he  was  a 
member  of  the  Committee  of  the  Newcastle  Section 
of  our  Society.  John  Glover  took  a  great  interest  to 
the  last  iu  the  Wellesley  Training  Ship  for  boys  on  tlie 
Tyne.  One  of  the  touching  tributes  at  his  funeral  was 
a  wreath  of  flowers  from  the  Superintendout  and  Jiatron 
and  the  boys  of  this  Institution,  sent "  in  affectionate 
"  remembrance  of  one  who  devoted  so  much  time  aud 
"  labour  to  their  interest." 

The  following  appreciation  is  contributed  by  an 
intimate  friend  :  — 

"  Iu  the  genial  personality  of  John  Glover  there  has 
"  passed  away  from  amongst  us  one  of  the  founders  of 
"  the  Society  of  Chemical  Industry,  aud  one  of  its  mo»t 
"  distinguished  members. 

"  Without  any  of  those  adventitious  aids  to  advance- 
"  ment  which  fall  to  the  lot  of  the  tenderly  nurtured 
"  and  the  expensively  educated,  John  Glover  had  that 
"  force  of  character,  that  noble  ambition,  that  genius 
"  which  amply  compensated  for  what  are  usually 
"  regarded  as  deficiencies  and  drawbacks  iu  youthful 
"  experience  and  education — a  spartan  bringing  up  and 
"  a  brief  aud  inexpensive  schooling.  He  left  school  at 
"  an  age  when  the  sons  of  the  wealthy  are  just  beginning 
"  what  is  termed  their  '  education.'  But  the  short  period 
"  of  his  school  life  by  no  means  ended  the  education  of 
"  John  Glover;  he  was  his  own  schoolmaster,  and  never 
"  left  school. 

"  I  knew  him  when  he  was  a  young  man,  half  a 
"  century  ago.  J  had  the  great  advantage  and  happi- 
"  ness  of  his  close  friendship,  aud  many  as  are  the  men 
''  I  have  known  during  the  eventful  time  that  has  uassed 
"  since  then,  I  have  never  known  a  man  more  devoted 
"  to  the  acquisition  of  knowledge,  or  more  successful 
"  in  attaining  it,  than  our  late  detir  colleague,  John 
"  Glover.  His  was  that  liberal  education  that  grows 
■'  out  of  a  healthy  appetite  for  knowledge,  a  fine  sense 
"  of  fitness  in  the  choice  of  meaus  to  ends,  and  a 
'  resolute  determination  to  overcome  all  hindrances. 

"  At  the  time  of  my  first  acquaintance  with  him,  iu 
"  the  early  fifties,  he  was  at  the  Felling  Chemical 
'  Works — works  that  are  associated  with  the  name 
'  of  Hugh  Lee  Pattinson,  one  of  the  pioneers  of  the 
'  great  alkali  manufacture  of  the  Tyneside.  John 
'  Glover  was  a  protege  of  Hugh  Lee  Pattinson  ;  he 
'  was  theu  iu  the  chemical  works  laboratory,  aud  very 
'  eager  to  master  and  improve  the  aoalytieal  and 
'  manufacturing  processes. 

"  He  was  full  of  youthful  enthusiasms,  and  Ihese 
'  ranged  over  the  widest  regions  of  science,  of  religiou, 
'  and  of  social  economy.  He  read  extensively,  was  a 
'  keen  controversialist,  and  loved  debate. 

"  When  Hugh  Lee  Pattinson  and  Lis  partners  built 

'  works  at  Washington  for  the  manufacture  of  magnesia 

'  and  oxychloride  of  lead,  by  the  beautiful  Pattinson 

'  process,  John   Glover  went  from  Felling  to   Wa^h- 

'  ingtou  to  manage  the   works    there.      I  recall   with 

'  ever   fresh   enjoyment   the   good   old  times   when  a 

'  coterie  of   ardent   young  men,  of   which  I  was  one, 

'  were  wont  to  meet  at  Washington  on  holidays,  and 

spend  a  vivid  moment  in  the  discussion  of  the  oldest 

'  and  newest  things. 

"  These  patches  of  sunshine  in  a  far  distant  view  are 

gratelul  in  my  memory. 

"  When  the  time  was  ripe  for  John  Glover  to  enter  the 
wider  fiela  of  initiative  aud  invention  a»  an  inuepeudent 
chemical  manufacturer,  he  came  back  to  the  Tyne- 
side, and  designed  and  built  the  Carville  Chemical 
Works.  Under  his  management  these  were  carried 
on  very  successfully  for  many  years  in  conjunction 
with  his  partners,  the  Carville  Chemical  Company. 
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"  It  was  during  (his  period  that  the  world-wide  known 
"  and  used  Glover  tower  was  invented. 

"  With  that  singular  liberality  which  was  one  of 
•■  John  Glover's  characteristics,  no  attempt  was  made, 
"  by  patenting  or  by  secrecy,  to  monopolise  its  use, 
"  but  to  all  the  world  was  freely  given  the  full  benefit 
"  of  this  most  valuable  improvement  in  the  sulphuric 
"  acid  manufacture. 

"  It  was  chiefly  in  recognition  of  this  contribution  to 
"  chemical  technology  that  the  Soiiety  of  Chemical 
"  Industry  awarded  to  him  its  first  medal. 


"  The  later  days  of  John  Glover  have,  I  fear,  been 
a  httle  clouded,  through  the  decadence  of  the  alkali 
m:inufacture  on  the  Tyue.  It  must  have  been  a  great 
trouble  to  him — it  is  impossible  not  to  think  so;  but 
he  was  of  so  serene  a  nature,  all  the  qualities  of 
human  goodness  were  so  mixed  in  him,  and  his 
resources  of  mind  were  such,  that  no  one  could  liave 
been  less  hurt  by  the  blows  of  unkind  fortune  than  he. 
"  So,  though  in  his  later  years  there  was  perhips  less 
outward  brightness,  the  inward  light  never  failed,  nor 
the  delightful  buoyancy  of  his  spirit. — J.  W.  S." 
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I-PLANT,  APPAEATUS  AWD  MACHINERY. 

English  Patents. 

Spra;/ing  Measured  Quantities  of  Liquids  [^Molten  ^Ya.T, 

^c]  into  Casks  or  other  Receptacles ;  Apparatusfor . 

J.  G.  Grossman,  Watford,  Herts.  Eng.  Pat.  9021,  May  I, 
1901. 
The  apparatus  comprises  a  vessel  containing  the  wax  or 
liquid,  a  spraying  nozzle,  which  may  be  heated  by  a  steam 
.iacket,  &c.,  and  a  force-pump  or  other  means  for  forcing 
the  wax  or  liquid  in  determined  quantity  through  the 
nozzle.  In  one  form,  in  which  a  pump  is  employed,  the 
cap  of  the  nozzle  is  fitted  with  an  internal  cone,  having  an 
external  spiral  groove  for  the  passage  of  the  liquid,  the 
space  between  the  cone  and  cap  being  adjustable  to  I'egulate 
the  fineness  of  the  spray.  In  a  modification,  in  which  com- 
pressed air  is  emploj-ed  to  force  the  liquid  through  the 
nozzle,  the  liquid,  as  it  enters  the  nozzle,  is  met  by  a  jet  of 
air,  which  converts  it  into  a  spray  or  mist. — R.  A. 

J^vaporating,  Condensing,  and  Feed-Water  Heating  Appa- 
ratus. C,  K.  Honibiill,  Liverpool.  Eng.  Pat.  9144,  May  3, 
1901. 

The  distributing  and  collecting  pipes  and  coils  of  the  api)a- 
ratus  are  arranged  and  connected  so  that  the  joints  of  the 
pipes  and  coils  are  all  at  the  front  of  the  machine,  where 
they  are  readily  accessible  when  the  door  is  removed  The 
coils  are  preferably  of  rectangular  volute  form,  with  the 
lower  stretches  of  the  volute  slightly  inclined,  and  with  the 
drain  end  of  the  coil  of  much  smaller  diameter  than  the  main 
portion.     The  evaporator  is  divided  by  a  diaphragm   into 


two  chambers,  in  one  of  which  the  vapour  is  generated 
while  the  other  is  eonuected  to  the  vapour  outlet.  The 
diaphragm  is  provided  with  a  valve  for  controlling  the  com- 
munication between  the  two  chambers. — li.  A. 

Feed-  Water  Heater;  Berryman  ,  and  any  other  Heat- 
ing or  Cooling  Apparatus  for  Steam,  Gas,  or  Air  and 
ung  other  Fluids.  W.  Wright,  New  AA'andsworth,  Surrey 
Eng.  Pat.,  13,192,  June  28,  1901. 

The  tubes  of  the  condensing,  heating,  cooling,  or  evaporating 
apparatus  are  fitted  with  corrugated  "  interspersing  or  deflect- 
ing strips,"  for  the  purposes  of  breaking  up  currents  and 
effecting  a  more  rapid  transfer  of  heat.  Coned  plates  arc 
also  fitted  at  the  bottom  of  the  heater,  to  separate  grease, 
valves  being  provided  for  drawing  off  the  matter  so  seos- 
rated.— R.  A.  '^ 

Level-Indicators  for  Non-transparent  Liquid  Containers, 
and  especially  applicable  for  Lamp  Reservoirs.  P. 
Kindermann,  Berlin.  Eng.  Pat.  24,610,  Dec.  3,  1901. 
The  indicator  consists  of  a  polished  or  glittering  floating' 
body,  which  is  guided  vertically  in  the  interior  of  the  reser- 
voir beneath  the  filling  opening.  The  indicator  can  always 
be  seen  through  an  inspection  glass  in  the  screw  plug. 
which  closes  the  filling  opening,  and  the  level  of  the  liquid 
can  be  ascertained  from  its  position. — K,  A. 

Grinding  and  Pulverising  Mill  [for  Minerals,  Chemica.s, 
^■c.].  T.  Breakell,  Wirksworth,  near  Derby.  Ene.  Pat. 
18,637.  Sept.  18,  1901. 

The  mill  consists  of  a  rotating  disc  4,  provided  with  shoes, 
5,  of  hard  material,  and  an  enclosing  casing  1,  provided 
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ith  dies,  8,  o(  hard  material,  the  shoes  being  adapted  to 
itate  in  close  proximity  to,  but  uot  touching,  the  dies, 
he  shoes  and  dies  are  secured  by  taper-headed  bolts  6,  9, 
id  they  can  be  adjusted  for  wear  by  the  insertion  of 
icking  pieces.    The  material  is  fed  through  the  hopper  10, 


J,  when  ground  or  pulverised,  is  ejected  from  the  mill 
rough  the  screen  1 G  by  a  current  of  water  or  air.  The 
reen  IC  may  be  omitted.  For  wet  grinding,  water  is 
pplied  through  the  pipe  13. — K.  A. 

■"urnaces;  Impls.  m .     J.  Taylor,  Bucup.     Eug.  Pat. 

5940,  March  21,  1901. 

IE  furnace  is  shown  in  the  drawings  combined  with  a 
rizontal  boiler.  Air  is  forced  by  a  fan  to  a  feed  pipe 
nning  horizontally  in  front  of  the  furnace,  from  which 
K  proceed  perforated  branch  pipes  running  backwards 
der  the  fire-bars,  one  on  each  side  thereof,  and  delivering 
•  to  the  fuel  above.  These  tubes  extend  just  behind  the 
e-bridge,  where  they  rise  upwards  and  deliver  the 
uainder  of  the  air  to  the  furnace  gases  passing  over 
3  bridge.— R.  S. 

TJNiTEn  Spates  Patents, 

■uporalhig-Pan.  J.  H.  Hill  and  J.  Rivett,  Horseshoe, 
St.  Lawrence,  Iv^ew  York.  U.S.  Pat.  G97,4?4,  April  15, 
1902.  i 

E  evaporating-pan   is  removably  supported  on  a  hollow   ; 
'angular  base,  adapted  to  serve  as  a  steam  jacket,  and 
Qged  on  its  upper  side  to  hold  the  pan  in  position.    Steam 
supplied  to  the  interior  of  the   base,  and  also  to  coils  in 

■  pan.  The  coils  are  arranged  between  and  around 
?rnately  disposed  pavtitions  in  the  pan,  and  have  a 
inectiou  with  the  interior  of  the  base,  a  return-pipe 
meeting  the  base  with  a  steam-trap,  or  with  a  feed-water 
Iter,  or  other  means  for  utilising  the  heat  in  the  water  of 
iJensation.     A   number   of   pans  may   be   arranged   ou 

erent  horizontal  planes,  with  an  outlet  from  each  pan  to   ' 

nextof  the  series.— K.  A. 

nirifiigal  Machine.     J.  J.  lierrigan,  Xew  Jersey,  U.S.A. 
U.S.  Pat.  696,laO,  March  25,  1902. 

i<  machine,  for  separating  solids  from  liquids,  is  a  t 
dified  form  of  that  described  in  U.S.  Pat.  677,926, 
y  9,  1901.  The  main  pan  of  the  separator  contains  an 
itional  pan  placed  out  of  centre,  and  inside  which  a 
forated  vessel  revolves  and  carries  scrapers  to  remove 
deposited  solids  to  an  opening,  from  which  they  are 
;harged ;  the  liquid  is  discharged  from  a  pipe  at  the  base 
he  main  pan. — J.  W.  H. 

Filler.    A.  Johnson,  Minnesota.    U.S.  Fat.  696,241, 

March  25,  1902. 
3  filter  consists  of  a  hollow  drum,  built  up  of  four  con- 
trie   filtering    cylinders    of    finely-woven   wire   gauze, 
ween  the   two  inner   and    the   two   outer    cylinders    a 
able  filtering  material    is   placed,  and    the    intervening    ' 
-•e  forms  an  annular  air-chamber,  which  is  divided   up 

■  a  number  of  segmental  compartments  running  from    , 
to  end  of  the  drum.      When   in   use,  the   drum   is   ! 


immersed  in  the  water  to  be  filtered,  with  its  axis  horizontal, 
at  such  depth  that  one  of  the  compartments  is  always  out 
of  the  water  at  ihe  top,  ai;d  by  rotating  the  drum  ou  its 
axis,  each  compartment  in  turn  can  be  thus  exposed  for 
cleaning,  which  is  done  in  tlic  following  manner: — A 
closely-fitting  head  connected  with  a  powerful  exhausting 
fan  is  brought  over  the  exposed  compartment,  and  a  rapid 
current  of  air  is  drawn  through  a  pipe  into  the  air  chamber 
and  through  the  filtering  material  between  the  two  outer 
gai;ze  cylinders.  This  soon  dries  the  deposit  on  the  exterior 
of  the  filter,  and  the  air  current  then  carries  it  away. — L.  A. 

Mixiiifi  or  Spraying  Device.     C.  C.  Riotte  and  E.  A.  Riotte, 
New  York.     U.S.  Pat.  696,146,  Jfareh  25,  1902. 

'  A  TANK  is  provided  with  an  inlet  and  outlet,  and  with  a 
float  having  a  vertical  guide,  consisting  of  a  tube  fixed   to 

'  the  float,  open  at  the  bottom,  and  extending  upwards 
through  the  tlcat.  The  top  and  bottom  ends  of  the  tube 
rest  in  sockets  in  the  tank.  The  intern.il  area  of  the 
tubular  part  affords  sutEcient  capacity  to  prevent  com- 
pression of  its  contents  from  materially  interfering  with 
the  relative  movements  between  the  float  and  the  tank. 

— R.  S. 

II.-FUEL,  GAS,  AND  LIGHT. 

Calcium  Carbide  and  Manganese  Carbide ;  Simulhiiieous 

Manufacture  of .     Ind.  Electrochem.,  5,  6  ;  through 

Electrochemist  and  Metall.,  1902,  2,  [12],  43—44. 

Mace  adds  from  5  to  10  per  cent,  of  MnO»  to  the  charge 
in  the  calcium  carbide  furnace,  and  thus  produces  the  two 
carbides  simultaneous!}',  the  cost  being  practically  the  same 
as  in  the  case  of  the  single  carbide.  The  effect  is  said  to 
he  the  obviation  of  a  deposit  of  carbon,  and  consequent 
j  clogging  of  the  burners,  owing  to  the  polymerisation  of 
acetylene  during  combustion.  The  following  equation  repre- 
sents the  reaction  occurring  on  treatment  with  water  : — 

CaCV,  +  MujC  +  8H3O  = 
CjH.,  +  CHj  +  H3  +  Ca(OH);  -1-  3MnO(OH).,. 

— W.  G.  M. 

English  Patents. 

!  Furnaces  where  Gas  is  used.     W.  P.  Thompson,  Liverpool. 
Eng.  Pat.  7S2I,  May  25,  1901. 

CoMBiSTiBLE  gas  is  injected  through  a  series  of  nozzles 
into  the  furnace  by  means  of  concentric  nozzles  through 
which  .lir  at  high  pressure  is  passed.  These  nozzles  are 
inclined  so  as  to  project  the  jets  on  to  the  materials  to  be 
heated,  at  an  angle  of  about  eo''.  At  the  commencement 
of  Ihe  process,  the  pressure  employed  is  such  that  the  gases 
shall  ignite  at  the  nozzles.  Afterwards,  the  speed  of  the 
gases  is  increased  to  such  an  extent  that  the  flame  only 
exists  on  the  material  to  be  heated.  When  used  for  a  glass 
furnace,  a  shallow  portion  of  the  bed  is  formed  between 
the  melting  end  and  the  settling  end  of  the  furnace,  and 
the  glass,  as  it  passes  over  the  sill  forming  this  shallow 
portion,  receives  other  jets  of  oxidising  flame  from  a  further 
series  of  inclined  nozzles. — R.  S. 

Coking   Badly  -  caking   Coal ;    A  Process  for  ,  and 

Mechanical  Appliance  for  same.     H.  Schwarz,  Austrian 
Silesia.     Eng.  Pat.  6468,  March  27,  1901. 

The  badly-caking  coal  is  compressed  before  admission  to  the 
furuaee,  and  again  after  admission  thereto.  The  latter 
operation  is  performed  by  means  of  covering  plates,  so  that 
the  coal  passes  through  the  whole  coking  process  under  a 
constant  pressure.  These  covering  plates  consist  of  cast- 
iron  plates  encased  in  fire-brick  tiles.  A  travelling  crane 
is  employed  for  raising  the  plates  and  for  opening  and 
closing  the  furnace  doors. — E.  S. 

Fuel,   Artificial   Manure,   or   other    Products;     Treating 
House  Dust,  Garbage,  and  other  Refuse  for  the  Purpose 

of  Converting  them  into .     W.  G.  Jones.     Eng.  Pai,, 

6507,  1901. 

See  under  XVIII.  B.,  page  631. 
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Gas  Generators.  A.  3.  Boult,  London.  From  F.  Chava- 
non,  St.  Gobain,  France.  Eng.  Pat.  C357,  March  26, 
1901. 

The  generator,  iu  which  a  mixture  oT  steam  and  air  is  led 
down  through  tlie  incaudcsoent  fuel,  is  connected  with  a 
boiler  through  which  the  pipes  convej'ing  away  the  liot 
producer  gases  pass,  the  waste  heat  of  the  gases  being  thus 
utilised  in  producing  the  steam  required  by  the  generator. 
The  steam  is  injected  into  passages  in  the  walls  of  the 
generator,  drawing  in  the  required  proportion  of  air,  the 
mixture  being  heated  in  the  passages  before  entering  the 
top  of  the  generator.  The  ash-pit  of  the  generator  is 
water- sealed,  bu)  the  ashes  do  not  drop  directly  into  the 
water  ;  they  collect  in  a  trough  beneath  the  grate,  from 
which  they  are  raked  periodically  into  the  water-seal  by 
means  of  a  rake,  the  handle  of  which  passes  through  the 
casing.  There  is  also  described  a  generator  in  which  air, 
mingled  with  steam,  is  aspirated  through  the  fuel  simul- 
taneously from  above  and  below,  the  hot  gases  passing 
through  an  economiser,  for  heating  the  air-supply. — II.  B. 

Gas;  Manufacture  of .     L.  G.  Harris,  Canniu", 

Nova  Scotia.     Eng.  Pat.  2751,  Feb.  3,  1902. 

A  jiixTtJRE  consisting  of  mineral  oil,  water  in  excess  of  the 
oil,  and  an  alkaline  ingredient,  is  distilled  from  retorts,  the 
resulting  gas  aud  vapour  being  superheated  and  purified. 
A  suitable  mixture  consists  of  .jO  galls,  of  water,  15  galls. 
of  mineral  oil,  5  lb.  of  caustic  potash,  1  lb.  of  nitrate  of 
soda,  3  lb.  of  common  salt,  and  3  lb.  of  slaked  lime. 

— H.  a 

Gas  Burners;  Atmospheric .     E.  Terraneau,  London. 

Eug.  Pat.  7995,  April  18,  1901. 

At  the  foot  of  a  roomy  mixing  chamber  is  arranged  a 
horizontal  fan,  which  is  rotated  by  the  gas  impinging  upon 
it,  and  which  draws  in  air  through  openings  in  the^asino- 
beneath  it.  The  vertical  plug  of  the  gas  cock,  which  is 
situated  at  the  base  of  the  burner,  is  attached  to  perforated 
shutters,  so  that  as  the  cock  is  turned  to  reduce  the  gas 
supply,  the  air  inlets  below  the  tan  are  correspondin<rly 
reduced.  The  inlet  orifice  of  the  plug  ot  the  fgas  cock  is 
inclined,  so  as  to  deliver  the  gas  upon  the  blades  of  the 
fan  at  a  suitable  angle. — H.  B. 

Burner  for  Gas  Combustion  ;  Atmospheric . 

W.  Hancock,  London.     Eog.  Pat.  9643,  May  9,  1901. 

Gas  and  air,  either  previously  mixed  or  admitted  separately, 
enter  the  bottom  of  a  wide  tube,  closed  at  the  top,  except 
at  the  centre,  where  there  is  a  narrow  tube  open  at  both 
ends.  Arriving  at  the  top  of  the  latter,  the  gaseous  mix- 
ture is  caused,  by  the  closed  top  of  an  outer  concentric 
tube,  to  pass  downwards  through  this  outer  tube,  from 
which  it  escapes  through  perforations  in  the  lower  part  to 
an  upward  extension  of  the  first-mentioned  wide  tube.  The 
walls  of  this  extension  are  formed  of  wire  gauze,  and  the 
mixture  is  ignited  on  the  outer  surface.— R.  S. 

Incandescent  Gas  Burners.    H.  Lux,  Berlin.     Eug.  Pat. 
11,785,  June  8,  1901. 

Tills  describes  a  burner  in  which  sufEcient  air  is  admitted 
to  the  gas,  in  the  mixing  chamber,  to  form  a  "  self  burning 
mixture."  As  the  velocity  of  outflow  of  such  a  mixture 
must  be  greater  than  that  of  the  propagation  of  its  combus- 
tion, the  gas-inlet  nozzle  at  the  foot  of  the  mixing  chamber 
IS  provided  with  a  regulator  of  such  a  kind  as  tJ  allow  the 
gas  to  reach  the  mixing  chamber  without  loss  of  pressure. 
For  this  purpose  the  nozzle  consists  of  a  split  tube  the 
resilient  sectors  of  which  tend  to  move  apart.  A  nipple  at 
the  base  of  the  tube  is  screwed  upon  the  gas-pipe  as  usual 
and  is  externally  provided  with  a  screw  thread  upon  which 
a  sleeve,  of  slightly  conical  form,  can  be  screwed  up  and 
down.  W  hen  the  sleeve  is  screwed  downwards,  the  sectors 
are  pressed  together  so  that  the  passage  for  the  gas  is 
reduced,  and  fire  versa. — H.  B. 


Incandescence  Mantles.     C.  Clamond,  Paris      En"  P«t 
4229,  Feb.  27,  190).  " 

Thk  claims  are  for  the  use  of  thorium  o.xide  and  ziuc  oxide 
in  conjunction  with  cerium  oxide  or  other  excitant  in  the 
m;tnu.acture  of  mantles.  The  proportion  of  zinc  oxide  to 
thorium  oxide  may  vary  widely,  the  best  results  beiu" 
obtained  with  1  part  of  the  former  to  3-28  oflhe  latter  in 
the  finished  mantle.  The  mantle  is  prepared  aud  burned 
off  in  the  usual  way ;  to  avoid  reduction  aud  volatilisation 
of  the  zinc,  the  mantle  is  then  exposed  to  the  action  of  the 
oxidising  flame,  and,  finally,  to  the  seasoning  flame.  By 
this  process  the  zinc  oxide  is  combined  iu  a  non-reduoiblo 
form  with  the  thorium  oxide.  It  is  stated  that  mantles  of 
this  construction  have  stood  burning  for  900  hours  without 
loss  in  illuminating  power. — H.  B. 

Incandescence    Mantles;    Apparatus   fur    Uurnina    and 

Seasoning  .      W.    Mackeaa.    Westminster      Eap 

Pat.  4302,  Feb.  28,  1901.  *> 

A  NU.MBER  of  pressure  gas  burners  are  arranged  iu  a  row 
at  suitable  intervals,  each  burner  consisting  of  a  central 
Binsen  burner  surrounded  by  an  outer  tube  leading  to 'i 
ring  of  jets,  radiating  outwards,  near  the  top  of  the  burner 
The  gas  supplies  to  the  inner  and  outer  tubes,  and  to  ;. 
central  bye  pass  jet,  are  independently  controllable.  A  roiv 
of  nug  burners,  from  which  i.ssue  jets  directed  radiailv 
innards  and  dowu.vards,  is  arranged  some  distance  above 
the  pressure  gas  burners,  one  ring  burner  absve  each 
Behind  these  rows  there  is  a  clockwork  which  operates  h 
vertically-movable  bracket,  carrying  a  removable  bar  liavin" 
wires  projecting  forwards,  from  the  ends  of  which  the 
mantles  are  suspended.  The  clockwork  is  connected  with 
a  treadle  (situated  beneath  the  table),  by  pressiu"  which 
with  the  foot,  the  bar  carrying  the  mantle's  is  lowe'red  the 
clockwork,  which  raises  the  bar,  being  at  the  same'lime 
wound  up.  A  bar,  carrying  a  supply  of  unburut  mantles 
having  been  fixed  m  the  apparatus,  the  fabrics  are  first 
burned  off  from  above  by  means  of  the  ring  burners ;  by 
means  of  the  treadle  the  mantles  are  then  lowered  ovei'lhe 
pressure  gas  burners,  the  clockwork  raising  them  gradually 
when  the  treadle  is  released;  and  after  they  have  becii 
lowered  and  raised  over  these  burners  several  times,  ihev 
arc  again  raised  and  subjected  to  the  action  of  the  rin'" 
burners  to  strengthen  their  tops.  The  bar  carrying  the 
maiitles  is  then  removed  and  replaced  by  another  bar 
having  a  row  of  unburut  mantles. — H.  B. 

Incandescent    Light    Mantles;     Apparatus   for    Burning 

Down  .     J.  Janz,  Berlin.     Eng.  Pat.  6952,  April  •' 

1901.  II. 

The  patentee  claims  a  process  of  and  apparatus  for  burning 
ofiF  and  seasoning  a  number  of  incandescent  mantles  simul- 
taneously,  in  which  the  mantles  are  caused  to  rotate  while  ti.e 
burners  rise  and  fall  within  them.  A  number  of  horiiontal 
toothed  wheels,  gearing  with  one  another,  are  mounted  to 
revolve  on  the  top  of  a  franieiiork  erected  on  a  long  bench. 
A  hooked  wire,  depending  rigidly  from  each  h  heel,  carries  the 
mantle.  By  means  of  suitable  gearing  connected  with  the 
train  of  toothed  wheels,  all  the  mantles  can  be  caused  to 
revolve.  Behind  the  row  of  mantles  extend  two  rotatnbie 
horizontal  gas  pipes,  carrying  two  branch  pipes  for  each 
mantle,  the  oue  forming  a  Bunsen  burner  and  the  other  an 
igniting-flame  tube  ;  by  drawing  down  a  lever  attached  Ki 
the  rotatable  pipes,  the  Buosen  burners  are  brought  forward 
and  down  close  to  the  top  of  the  newly-mounted  mantles 
the  gas  supply  being  turned  on  simultaneously  so  as  t.i  , 
light  the  Bunsen  burners.  Pressure  gas  burners,  oue 
beneath  -tach  mantle,  are  mounted  on  a  horizontal  beam 
which  is  caused  to  rise  and  fall  through  the  action  of 
eccentric  cam  discs,  the  gas  cock  controlliug  these  burners 
being  so  connected  with  the  lifting  gear  as  to  be  lurDcd  on 
more  fully  after  each  up  and  down  stroke.  The  proce-s 
and  apparatus  can  be  modified  so  that  each  mantic  is 
stationary  whilst  the  pressure  gas  burner  is  both  rotatcJ 
aud  moved  up  and  down  ;  or  the  luauilc  may  be  moved  up 
aud  down  and  the  burner  rotated  ;  or  the  burner  may  he 
kept  stationary  whilst  the  mantle  is  both  rotated  aud  move<l 
up  and  down ;  or  both  the  mantle  an  1  burner  may  be 
rotateil  aud  moved  up  aud  down  simultaneously.— II.  H. 
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Carburetters.    C.  M.  Kemp,  Baltimore,  U.S.A.    Eug.  Pat. 
2117,  Jan.  27,  1902. 

The  carburetter,  which  is  designed  for  the  production  of 
carbarelted  air  from  volatile  hydrocarbons,  such  as  gasoline, 
condsts  of  a  horizontally-arranged  cjlindrical  tank,  partly 
tilled  with  volatile  hydrocarbon,  an  air-pumping  wheel  (a 
lueter-wheel)  rotatably  mounted  within  the  tank  and 
immersed  in  the  hydrocarbon,  an  air-inlet  pipe,  through 
which  air  is  drawn  into  the  tank,  a  gas  outlet  pipe,  and 
-uitahle  reeehanism  for  driving  the  air-pumping  wheel. 
The  tank  is  buried  in  the  ground,  .and  the  driving  mechanism 
(actuated,  for  instance,  b^'  a  falling  weight)  is  situated  some 
distance  from  the  tank,  having  suitable  power-transmitting 
councctions  which  traverse  the  air-inlet  pipe.  The  tank  is 
preferably  divided  into  two  compartments,  the  main  quan- 
tity of  hydrocarbon  being  stored  at  one  end  and  the  air- 
pumping  wheel  being  situated  at  the  other  ;  an  inclined 
iipping-wheel,  which  revolves  with  the  meter -wheel, 
rausfers  the  hydrocarbon  from  the  one  compartment  to 
he  other. — H.  B. 


Gas  nr  Vapour  Heatinti  Devices.     D.  W.  Bowman,  Toledo, 
U.S.A.     Eng.'Pat.  23,449,  Nov.  19,  1901. 

A  VAPorn  generator  and  heating  burner  are  combined, 
lart  of  the  vapour  being  led  away  to  incandescent  lighting 
nirners  if  desired.  The  generator  consists  of  a  deep  spiral 
■bnmber  surrounding  a  central  tube,  and  filled  with  sand  or 
■i|uivalent  materi.al.  Oil  is  adjustably  led  (o  the  bottom  of 
his  chamber,  rises  through  the  sand,  and  overflows  through 
1  lube  which  leads  it  to  the  bottom  of  the  central  tube, 
vhere  it  overflows  to  a  surrounding  cup.  The  supply  is 
hen  cut  otT,  and  the  oil  in  the  cup  is  ignited  to  initially 
•eat  the  vaporiser  and  thereby  generate  vapour.  The 
iipply  of  oil  is  then  again  turned  on,  and  the  generated 
■apour  pai-ses  up  the  central  tube  to  the  burner,  escaping 
hrongh  the  interstices  between  two  rings  of  teeth  which 
orm  the  actual  burner.  The  top  cover  of  the  burner  is 
irovided  with  an  internal  depending  mixing  device,  and 
vith  external  radial  supports  for  the  cooking  utensils,  &c. 
nstead  of  oil,  gas  may  be  used.— R.  S. 

Gas-Ptaifurs.     li.  J.  Milboume,  Wellington.     Eng.  Pat. 
11,:!56,  June  3,  1901. 

"he  purifiers  are  designed  so  that  external  v.aives  on  the 
Diet  and  outlet  mains  of  each  compartment  are  dispensed 
lith.  Through  the  p.artition  which  separates  two  adjacent 
i-mpartments  there  passes  a  double  elbow  pipe,  through 
ihich  the  gas  may  be  led  from  the  one  compartment  to  the 
ther.  In  the  one  compartment,  a  casing,  which  forms  a 
idened  extension  of  the  elbow  pipe,  leads  to  the  lowest 
art  of  that  compartment,  beneath  the  lowest  tray  ;  while  in 
lie  other  compartment  the  pipe,  which  opens  downwards, 
■  surrounded  by  a  casing  which  opens  above  the  uppermost 
ay.  Each  end  of  the  elbow  pipe  is  situated  a  short  distance 
bove  the  mouth  of  a  branch  pipe  projecting  into  the  com- 
artment  from  (in  the  former  compartment)  the  inlet  main 
r  (in  the  latter)  the  outlet  main.  In  each  case  a  disc  valve, 
JutroUed  from  outside  the  purifier,  is  arranged  between 
le  mouth  of  the  branch  pipe  and  th,at  of  the  elbow  pipe 
bove  it,  so  that  by  either  raising  or  lowering  the  disc,  either 
ipe  may  be  opened  or  closed  as  required.  An  arrangement 
imilar  to  the  above  is  provided  at  the  partition  between 
rery  two  adjacent  compartments  of  the  purifier.  By 
Ijusting  the  disc  valves,  the  gas  can  be  passed  through 
ly  desired  number  of  compartments,  in  any  desired  order. 
I'hen  the  compartmects  are  arranged  in  line,  a  return 
assage  is  provided  from  the  outlet  of  the  last  compartment 
'  the  inlet  of  the  first.— H.  B. 

Acdijkue  Gas;  Manufucture  of .     C.  S.  Forbes, 

ptrathdon,  .\berdeenshire.  Eng.  Pat.  4353,  Feb.  20, 1902. 
N  automatic  apparatus  of  the  water-to-carbide  principle, 
I  which  the  supply  of  water  is  controlled  electrically, 
'heu  the  holder-bell  falls  to  a  certain  point,  it  closes  an 
ectric  circuit,  which  operates  a  magnet  and  releases  a  lever 
stened  to  the  cock  on  the  first  water  tank.  Water  then 
iwa  out  of  the  cistern   through  a  doubly-bent  pipe  to  the 


decomposing  vessel ;  but  as  soon  as  the  tank  is  empty  a 
ball  valve  falls,  cuts  off  the  current,  and  leads  it  to  a  similar 
arrangement  on  a  second  generator.  ,\ny  number  of  such 
generators  may  be  employed  in  series,  and  when  the  last 
water  tank  becomes  empty,  its  ball-valve  falling,  brings  into 
the  circuit  a  bell  to  indicate  the  complete  exhaustion  of  the 
apparatus.  From  each  generator  the  gas  passes  through  a 
washer  to  the  holder.— F.  H.  L. 

Acetylene  Generators.    W.  T.  Lambourne  and  J.  C.  Wood, 

London.  Eng.  Pat.  6SG1,  April  2,  1901. 
A  SEI.F-CONTATXED  water-to-carbido  generator,  working  on 
the  flooded-compartment  system,  with  two  carbide  containers 
placed  inside  the  main  water  vessel.  The  holder  is  of  the 
rismg  type,  and  its  water  is  used  for  decomposition,  passing 
through  a  seal  on  its  way  to  the  carbide,  while  the  gas  passes 
through  a  non-return  valve  on  its  way  to  the  hoMer.  The 
carbide  is  held  in  subdivided  compartments  in  horizontal 
cylinders,  one  of  which  is  attacked  at  a  time,  and  either  of 
which  can  be  isolated  by  cocks  for  the  purpose  of  recharging. 

— F.  H.  L. 

United  States  Patents.  < 

Moulding  Machine  [Briquettes'].     B.  C.  White,  Pitfsbur.', 
U.S.A.     r.ij.  Pat.  69.5,773,  March  IS,  1902.  " 

A  MAcntNE  for  m.iulding  powdered  materials  into  briquette 
form  is  claimed,  in  which  a  plunger  passing  through  a  mould 
box,  which  Is  also  the  receiver  for  the  powder,  presses  the 
material  against  another  plunger  supported  by  springs, 
and  forming  the  b.ase  of  the  mould  ;  the  mould  box  and 
plunger  then  move  together  at  different  rates,  the  plunger 
forming  the  base  of  the  mould  being  withdrawn  in  conse- 
quence, and  the  bricjuette  is  discharged.— J.  W.  H. 

Reservoirs  ;  Safety  Device  for  Use  in  Filling  Fluid , 

J.    F.    Hardy,    Indiana,    U.S.A.     U.S.    Pat.    fi95,929, 
March  25,  1902. 

To  prevent  the  reservoirs  of  gasoline  or  oil-burners,  from 
being  filled  too  full,  means  are  described  for  reducino-  the 
capacity  whilst  the  vessel  is  being  filled,  and  for  increasing 
it  again  immediately  afterwards.  A  small  additional 
reservoir,  which  is  prevented  from  being  filled  until  desired, 
a  hollow  body  which  can  be  removed  from  the  liquid, 
and  other  devices  to  the  desired  end  arc  described. 

—J.  W.  U. 

Heating  Material ;  Method  of .  11.  Campbell,  Balti- 
more, U.S.A.  U.S.  Pat.  693,835,  Feb.  25,  1902. 
The  material,  such  as  asphalt  or  sand,  rock  or  gravel,  is 
enclosed,  and  there  is  supplied  to  it  a  volatile  oil.  Flames 
are  then  gradually  and  repeatedly  passed  bodily  into  and 
thiough  the  mass  of  the  material  at  the  same  time  that  the 
material  is  stirred,  and  the  volatile  oil  is  burned  by 
admitting  a  regulated  supply  of  air  thereto.  This  treatment 
increases  the  softness  and  plasticity  of  asphalt. — R.  S. 

Furnace.  J.  Ward,  Ncweastle-on-Tyne,  England.  U  S 
Pat.  695,975,  March  25,  1902.  (See  .also  Eng.  Pat.  5319! 
1900  ;  this  Journal,  1001,  ■'544.) 

Tub  furnace  has  a  series  of  communicating  chambers 
arranged  in  a  horizontal  plane.  Vaporisers  for  liquid  fuel 
are  arranged  in  the  first  chamber.  The  second  chamber 
forms  a  combined  mixing  and  heating  chamber  between 
the  vaporising  chamber  aud  the  melting  chambers.  The 
air  for  the  second  chamber  passes  through  inlets  in  the 
furnace  w  alls  and  along  passages  extending  longitudinally 
along  all  the  melting  chambers. — R.  S. 

Furnace.     W.  Wakely,  Taunton,  Mass.    U.S.  Pat.  696,701 
April  1,  1902.  '       ' 

Tub  furnace  is  a  metallurgical  one,  and  is  designed  so  that 
metals  or  alloys  having  different  melting  points  may  be 
simultaneously  treated.  Between  the  combustion  chamber 
and  the  outlet  to  the  flues  there  is  a  downwardly-inclined 
intermediate  passage,   in   the   hearth   of  which  there  are 
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formed  a  numtier  of  Dftrrow,  deep  liasins,  the  basin  farthest  1 
from  the  combustion  chamber  beinsj  at  the  lowest  level. 
These  Imsius  are  placed  across  the  fnruace,  and  between 
each  two  there  is  a  porlion  of  the  hearth  of  substantial 
thickness.  The  basins  are  provided  at  one  end  with 
discharge  spouts  or  troug'is,  and  may  be  open  at  their  top, 
or  closed  substantially  air-tight  by  suitable  covers. — I!.  S. 

Fuel;    Process   of  Makinij   Artificial    .     I!.    .'Kleiner, 

New  Orleans,  U.S.A.  U.S.  Pat.  G9.1,:M3,  March  11, 
1U02. 
The  fuel  is  formed  by  mixinj;  crude  pi>troleuni  <iil  with 
about  6  per  cent,  of  sawdust  and  about  12  per  cent,  of 
ordinary  earth,  distilliofi  the  mixture,  and  then  pressing  the 
residue,  whi'sf  stdl  hot,  info  compact  masses. — B,  S. 

Briquette  Manuf act  lire.     T.  Ingham,  Liverpool.     US.  Pat. 
095,210,  Jlarch  11,  19(12. 

0n.4SULAR  solid  matter  is  mixed  with  a  solution  of  an  ^ 
alkaline  alginate  ami  cellulose,  and  the  mixture  is  jiresscd 
and  afterwards  dried  by  means  of  hotgasei  travelling  in 
the  reverse  direction  and  intermixed  with  any  known  gas 
or  vapour  which,  is  capable  of  so  acting  on  the  alkaline 
alginate  iu  the  briquette  as  to  render  it  insoluble  in  water. 

— K.  .S. 

Fuel  liloek  and  Brxiuel.     F.  Chailly,  New  York. 
U.S.  Pat.  697,234,  April  8,  1902. 

.•^KK  Kn.'.  I'at.  17,863  of  1901  ;  this  Journal,  1901,  1197. 

—  II.  15. 

Gas  Generator.     R.  A.  ICammer,  St.  Louis,  U.S.A. 
U.S.  Pat.  69J,2S8,  Feb.  2."),  19!)2. 

Gasoli.ne  is  led  from  an  upper  supply  tank,  past  a  needle 
valve  and  through  a  layer  of  filtering  material,  to  an  annular 
■groove  at  the  base  of  a  lamp.  From  this  groove  it  passes 
through  \ery  fine  tubes  to  a  central  nipple,  open  at  both 
ends,  where  it  is  ignited  to  form  small  jets  of  blue  flame, 
which  strike  against  a  central  rod.  The  gasoline  which 
escapes  unlnirned  through  the  jets  is  immediately  gasified. 
and  passes  np  a  mixing  tube,  to  which  a  sullieient  supply  of 
air  is  also  admitted,  and  the  mixture  is  ignited  at  a  burner 
on  the  top  of  the  tube,  and  renders  incand^jscent  a  Welsbach 
mantle. — P.  S. 

Gas  Producer.     E.  J.  Duff,  Liverpool.     U..S.  Pat.  C97,.399, 
April,  8,  1902. 

'See  Eng.  Pat.  l.i,G46  of  1901  ;  this  Journal,  1901,  9'j. 

-11.  1!. 

Gas  Generator  for   Gas  Engines.     G.  W.  Bonds,  Fresno, 
Cal.     U.S.  Pat.  097,789,  April  1.5,  1902. 

Eel.\tes  to  the  class  of  generators  in  which  liquid  hydro- 
carbon is  volatilised  by  the  heat  of  the  exhaust  of  an  engine 
which  is  operated  by  such  vapour.  The  generator  consists 
of  a  tilt  heating  plate  having  a  bound.iry  Hange  and  a  series 
of  parallel  ribs  extending  alternately  from  opposite  sides  or 
ends  of  the  flange,  and  terminating  at  points  short  of  the 
opposite  sides,  so  as  to  form  a  circuitous  pass.ige.  -V  series 
of  outlets  are  located  adjacent  to  one  edge  of  the  heating 
plate.  The  thin  layer  of  oil  oi  the  pl.tte  is  initially  healed 
by  igniting  some  oil  and  iutlamraable  waste.  The  vapour 
passes  to  the  engine,  and  the  exhaust  is  led  to  a  chamber 
beneath  the  plate. — K.  8. 

Gas  Producer.     L.  Mond,  London.     U.S.  Pat.  697,807, 
April  1.%  1902. 

A  cvLiXDitlcvl.  gas  producer,  having  at  the  top  a  bell 
coutaiuiiig  raw  fuel  ana  at  the  bottom  a  grate  in  the  form 
of  an  inverted  truncated  cone,  is  provided  with  a  "cntral 
vertical  hollow  rotating  shaft  carrying  .a^'itating  arm?. 
Gas  and  vapours  from  the  upper  part  of  the  producer  arc 
drawn  through  lateral  inlets  into  the  upper  end  of  the 
shaft  by  me.ans  of  a  steam  injector,  and  arc  deliverel  at 
the  lower  end  of  the  shaft  through  outlets  into  the  mass  of 
incindescent  fuel. — K.  S, 


Gas ;  Apparatus  for  the  Manufacture   of  Jllummatin 

[0(7]  .    R.  Dempster,  Marietta,  Ohio.     US.  Pa 

603,771,  Feb.  4,  1902. 

Within  a  rectangul.ar  casing,  having  in  its  lower  portion 
grate  upon  which  fuel  is  burnt,  is  arranged  a  series  c 
horizontal  retort--,  closed  by  remov.able  end  plates,  eac 
retort  having  a  hori.iontal  vaporising  tube  fixed  centrall 
within  it,  the  tube  having  perforations  along  the  top  and 
feed  jiipc  and  cleaning  pipe  at  each  end  respectively.  Abov 
the  retorts  is  a  superheating  chamher,  forming  the  cro« 
of  the  apparatus,  with  which  all  the  retorts  conimunicati 
flues  or  passages  for  the  products  of  combustion  of  Ih 
fuel  being  arranged  at  the  opposite  sides  of  the  chatnbci 
which  has  an  outlet  pi))e  leading  to  a  purifier  or  gasholdei 
The  generation  and  fixation  of  tie  gas  from  the  oil  pro 
ceeds  progressively,  first  in  the  inner  tubes,  then  in  ih 
retorts,  and,  lastly,  in  the  suprrheatiug  chamber.  TIj 
easing  of  the  apparatus  is  built  up  in  sections. — II.  li. 

Gas    [from    Crude     rdroleuni]    for    Use    in    E.rphsu 

Engines  ,-   Device  for    Generating .     J.   S.   Killiai 

KImonte,  California.     U.S.  Pal.  G90,.)GJ,  April  1,  1902. 

Cui'iiE  petroleum  is  fed  from  above  into  a  drum-shapei 
upright  chamber,  concentrically  ananged  within  which  i 
a  smaller  druoi-shaped  chamber  conimunicatiiig  with  th 
discharge  port  of  the  explosion  engine.  The  inner  chamhe 
is  heat'i'd  by  the  hot  water-ga?es  which  pass  through  i 
and  vaporises  the  petnilcum  dropping  on  its  outer  Eurfiict 
j'o  facilitate  the  removal  of  the  ])L'troleum  refuse,  whic 
would  otherwise  accumulate  on  the  surface  of  the  inne 
drum,  a  swinging  scraper,  adapted  to  sweep  over  its  whol 
!  surface,  is  mounted  concentrically  between  the  two  drum: 
'  and  is  operated  hy  a  handle  outside.  A  refuse  chambci 
[  having  a  drip-pipe  and  a  removable  bottom,  is  attached  i 
the  foot  of  the  outer  drum,  and  can  be  cut  out  for  cleaniii 
purposes  by  a  swinging  valve  stopper  mounted  between  Ih 
top  of  the  ret'ui'e  chamber  and  the  foot  of  the  drum.  . 
pipe  at  the  top  of  the  outer  drum  leads  the  vapour  pr. 
dnced  to  the  explosion  cylinder,  a  baffl;  shield  prevenlin, 
any  liquid  petroleum  from  entering  the  pipe. — H.  B. 

"  Carhureter."     F.  Martenelte,  Chico,  California. 
U.S.  Pat.  G91,9.i.i,  Jan.  28,  1902. 

Two  closed  C3lindcrs  are  arranged  horizontally,  one  aliv. 
the  other,  the  loiver  containing  an  air  pump  of  any  desire 
construction,  the  shaft  of  which  extends  through  the  cii 
of  the  cylinder,  and  the  upper  being  partly  filled  wit 
gasoline.  Oa  a  horizontal  shaft  in  the  npfer  cylinder  ai 
fixed   radial   arms,  at  the  ends  of   which  are  swung  cap 

I  weighted  at  their  bottoms  to  keep  lh?m  in  an  uprigl 
position;  the  shaft  projects  through  the  end  of  ilic  cylinde 
and  is  caused  to  rotate  simultaneously  with  the  shaft  of  t'l 
air-pump,  by  means  of  a  driving  clia'n  passing  over  loothe 
wheels  on  both  shafts.  .-\s  the  shafts  rotate,  the  cups  i 
the  upper  cylinder  carry  up  portions  of  the  gasoline  to  i\ 
outlet  funnel,  into  which  the  liquid  is  lipped,  passin 
thenee  to  the  top  of  a  carburetiing  vessel.  The  lallt 
consists  of  a  chamber  having  horizoii'al  p:irlitinns  made  c 

I  felt  or  the  like,  and  having  at  the  bottom  an  inlet  pipe  fioi 
the  air-pumping  cylinder,  and  at  the  top  an  exit  pipe  to  th 
burners.  Liquid-sealed  trjps  and  b'ljw-ofls  are  proridt: 
on  the  vaiijus  pipes. — II    P. 

"  Carbureter."     II.  J.  Doolan,  Washington.     U.S.  F.it. 
092,255,  Feb.  4,  1902. 

A  NLMiEU  cf  closed  tanks  are  cotmected  together,  the  c.\ 
pipe  from  the  top  of  each  tank  pafsinir  down  to  near  ll 
bottom  of  the  next,  air  beiug  blown  through  a  pipe  rcachio 
to  Dear  the  bottom  of  the  first  tank,  an  1  so  through  tl 
series.  Kach  inlet  pipe  is  closed  at  the  end,  hut  providi 
'  with  lateral  perforations,  the  combined  area  of  which 
'  greater  than  that  of  the  bore  of  the  pipe.  Kach  tank 
kept  partly  filled  with  either  heavy  or  light  hydrocarbon  <i 
and.  at  the  foot  of  each  is  arranged  a  healing  coil  whio 
extends  a  short  distance  above  the  level  of  the  oil.  Tl 
carburetted  air,  produced  by  bubbling  air  through  the  heaU 
oil,  p.asses  from  the  last  tank,  through  a  pif  e  of  contracU 
bore,  to  a  separator,  whence,  after  passing  through  a  bed  ■ 
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charcoal  or  other  purifyinpt  material,  it  flows  into  an 
tccamuiator.  The  outlet  pipe  of  the  latter  has  a  check 
palve,  an  opening  in  the  easiug  of  which  is  closed  with  a 
iheet  of  rubber,  which  will  burst  and  relieve  the  pressure, 
iboulJ  lighting-back  occur. — 11.  B. 

'Carbureter"  for  E.rplusioii  Engines  [Ricyde  Motors, 
Ire.']  N.  G.  Harris,  Chicago.  U.S.  Tat.  692,44^,  Feb.  4, 
1902. 
Fhk  carburetter  cODsi^ts  of  a  cylindrical  shell,  having  a 
liase-piecc,  through  which  pass  air  inlets  and  a  central  duct 
For  ctasoline,  which  extends  a  short  distance  above  the 
base-piece.  The  upper  end  of  the  duct  is  closed  bj-  a 
rertical  valve-plug,  attached  to  a  bridge-piece  which  carries 
1  vaporiser  consisting  of  a  light,  circular  framework,  covered 
nith  fine  gauze,  and  arranged  concentrically  a  little  below 
he  npper  end  of  the  gasoline  duct.  The  rush  of  air  into 
he  carburetter,  during  the  charging  stroke  of  the  engine, 
-.liscs  the  vaporiser  and  hence  the  valvc-plng,  admitting  a 
iupplv  of  gasoline  which  overflows  the  end  of  the  central 
luct,  down  over  the  vaporiser.  A  pivoted  lever  is  provided 
jnlsidc  the  carburetter  lor  raising  the  vaporiser  in  starting 
ihe  apparatus.  The  carburetted  air  passes  up  through  a 
mixing  fan  or  perforated  plate,  and  out  through  a  pipe  at 
lie  side  of  the  carburetter. — II.  B. 

"Carbureter."      F.  S.  and  \V.  T).  Jacks,  San  Francisco. 
U.S.  Pat.  692,.578,  Feb.  4,  1902. 

Plant  for  the  production  of  carburetted  air  is  claimed, 
io  which  the  proportions  of  gasoline  and  air  supplied  to  the 
carburetter  are  controlled  automatically  by  a  hydr.iulic 
»ir-pnmp  consisting  of  a  bell,  floating  in  a  tank,  the  rise  and 
fall  of  the  bell  being  caused  by  a  hydraulic  piston.  The 
plant  comprises  the  hydraulic  air-pump  and  its  automatic 
regulator,  a  reservoir  of  gasoline,  a  measuring  tank  into 
which  the  gasoline  is  forced,  a  carburetter,  an  air-inlet  to 
the  carburetter,  a  bell  holder  for  the  carburetted  air,  floating 
in  a  tank  of  water,  and  various  devices  for  controlling  the 
pressures  and  the  movements  of  the  water  and  gasoline. 

— H.  15. 

"  Carbureter."     C.  M.  Kemp,  Baltimore.     U.S.  Pat. 
693,860,  Feb.  11,  1902. 

See  Eng.  Pat.  2117  of  1902,  page  399.— H.  B. 

Carburetter    and    Gasoline    Higulator  ;     Combined . 

J.  C.  Titus,  Marion,  U.S.A.     U.S.  Pat.  693,462,  Feb.  IS, 

1902. 
Thk  hollow  carburetting  chamber,  having  a  horizontal 
ontlet,  is  combined  with  a  gasoline  cup,  disposed  in  the 
base  of  the  chamber  and  having  its  rim  disposed  inwardly 
from  the  wall  of  the  chamber,  while  a  portion  of  the  rim  is 
at  and  as  high  as  the  outlet.  The  chamber  has  a  top, 
having  a  portion  projecting  down  and  concentrically  within 
ihe  gasoline  cup,  and  is  profided  with  a  funnel-shaped  air 
opening  passing  vertically  through  it.  The  gasoline  is 
(leUvercdto  the  cup  by  a  nozzle,  while  its  flow  therethrough 
is  controlled  by  a  valve.  An  overflow  pipe  is  provided  to 
the  cup.— K.  S'. 

Carburetter  for  Explosion  Engines.  A.  F.  Bardwell, 
Xew  York,  U.S.A.  U.S.  Pat.  693,77.3,  Feb.  IS, 
1902. 

A  CASINO  is  divided  into  two  chambers,  one  a  gasoline- 
receiving  chamber,  the  other  the  carburetting  chamber,  a 
passage  forming  communication  between  the  two  In  the 
carburetting  chamber  there  is  a  detachable  bushing, 
having  a  contracted  neck,  and  flared  at  its  upper  end.  At 
the  lower  portion  of  this  neck  there  is  a  valve-seat.  A 
cap. plate  covers  both  chambers,  and  carries  a  screw,  valve, 
which  is  guided  by  the  bushing,  and  rests  upon  the  seat, 
to  control  the  flow  of  liquid  from  the  gasoline  chamber 
to  the  carburetting  chamber.  The  gasoline  is  admitted  to 
the  receiving  chamber  by  an  automatic  valve,  operated  by 
a  float  and  levers  pivoted  to  the  cap-plate  and  engaging 
Ihe  valve-stem.— R.  S. 


Carburetter  for  Explosion    Engines,    Ii.  H.  M.   Sanson, 
Dieppe,  France,     U.S.  Pat.  694,110,  Feb.  2.5,  1902. 

I  TuE  carburetting  vessel  consists  of  a  chamber  open  at  the 
bottom  and  having  outlet  ports  for  the  carburetted  air  in  its 
top.  It  is  surrounded  on  the  sides  and  below  hy  a  casing, 
having   air-inlet   openings   in    its  .sides,  a   suflicient  space 

[  being  left  to  form  an  intermediate  chamber.  The  casing, 
within  the  carburetting  chamber,  has  an  upwardly-extending 
portion,  the  exterior  diameter  of  which  is  less  than  the 
interior  diameter  of  the  carburetting  chamber,  so  as  to  form 
a  second  intermediate  space.  Oil  is  admitted  through  a 
needle  valve  to  the  top  of  the  carburetting  chamber. 
Beneath  the  upwardly-extending  portion  of  the  casing  is  a 
lube  conveying  heating  gases  thereto  to  heat  the  chamber. 

— Pv.  S. 

Carburetting  Deoice  for   Explosion  Engines.     3.   Fillet, 
Neuilly-sur-Seine.     U.S.  Pat.  696,231,  March  25,  1902. 

In  this  device  the  exhaust  gases  from  the  engine  are  utilised 
in  vaporising  the  liquid  hydrocarbon  and  in  preheating  the 
air  that  is  to  be  carburetted  therewith.  A  vertical  spiral 
tube  communicates  at  its  lower  end  with  an  oil  reservoir, 
arranged  to  keep  the  oil  at  an  approximately  constant  level 
in  the  lower  convolutions  of  the  coiled  tube,  and  carries  a 
vapour  outlet  at  its  upper  end,  the  vapour  outlet  projecting 
up  into  an  air-caiburetting  chamber.  The  coiled  tube  js 
surrounded  by  a  vertical  tube,  which  is  itself  surrounded 
by  a  double-walled  lube  or  tnbnlar  jacket,  the  whole  being 
enclosed  in  a  cylindrical  casing.  The  air  supply  enters  the 
tubular  jacket  through  an  inlet  pipe,  connected  with  an 
opening  in  the  cylindrical  casing,  and  flows  into  the 
carburetting  chamber  through  openings  at  the  top  of  the 
tubular  jacket.  The  hot  waste  gases  from  the  engine  are 
led  up  a  central  passage  to  the  foot  of  the  coiled  tube ; 
they  then  pass  up  round  the  coil,  down  the  annular  space 
between  the  vertical  tube  and  the  inner  wall  of  the  tubular 
jacket,  and  up  the  annular  space  between  the  outer  wall  of 
the  jacket  and  Ihe  outer  casing,  passing  away  through 
openings  near  the  top  of  Ihe  casing.  The  coil  and  tubular 
jacket  are  thus  bathed  in  the  hot  gases,  the  vapour  produced 
and  the  hot  air  becoming  mixed  in  the  carburetting  chamber, 
which  is  provided  with  strainers  and  leads  to  the  cylinder  of 
the  engine. — H.  B. 

Carburetting  Device  for  Explosion  Engines.  T.  McCormick 
and  A.  1).  Miller,  Mount  Pleasant,  Penn.  U.S.  Pat. 
696,909,  April  I,  19C2. 
TnK  exhaust  from  the  engine  is  carburetted,  and  then 
returned  to  the  engine.  It  first  enters  an  exhaust  chamber, 
forming  the  bottom  chamber  of  the  carburetter.  It  then 
ascends  through  tubes  passing  completely  through  the 
carburetting  chamber  and  the  still  higher  vapour  chamber, 
whereby  these  chambers  are  heated.  The  tubes  are  con- 
tinued by  curved  sections  leading  to  other  tubes  passing 
downwards  to  and  opening  into  the  carburetting  chamber. 
Through  the  latter  tubes  also  the  carburetting  chamber  is 
supplied  with  oil.  The  exhaust  escapes  from  the  car- 
bciretling  chamber  to  the  upper  vapour  chamber,  through 
openings  in  the  top  plate,  the  openings  being  provided  with 
wicks  dipping  into  the  oil. — K.  S. 

Lighting;  Air-Presiure  System  of .     J.  E.  Raff, 

Iowa.  U.S.  Pat.  697,0)  5,  April  8,  1902. 
This  describes  apparatus  for  supplying  gasoline  or  the  like 
to  burners  situated  at  a  distance.  An  upright,  cylindrical 
reservoir  for  compressed  air  is  connected  by  a  pipe  to  the 
top  of  a  smaller,  upright,  cylindrical  tank,  placed  alongside 
the  air  reservoir,  and  containing  gasoline.      A  pipe  rises 

I   from  the  bottom  of  the   gasoline  tank  to  the  burners  to  be 

I  supplied.  A  vertical  bye-pass  pipe  is  arranged  between  the 
top  of  the  air  reservoir  and  the  lower  part  of  the  pipe  which 
rises  from  the  bottom  of  the  gasoline  tank.  Cocks  are 
arranged  on  the  air-inlet  and  gasoline-outlet  pipes  of  the 
tank,  by  means  of  which  the  tank  can  be  cut  out  for 
refilling,  whilst  the  compressed  air  acts  by  way  of  the 
bye-pass  pipe.  The  latter  pipe  is  of  such  size  as  to  contain 
suflicient  gasoline  to  supply  the  burners  while  the  tank  is 
being  refilled,  and  it  is  provided  with  cocks  which  enable  it 

i   to  be  filled  with  gasoline  from  the  lank  before  the  latter 

j  is  cut  out. — H.  B. 
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Burner  for  Oil  Lamps  having  Incandescent  Mantlet.     L. 

C.  Nielsen,  Frcderiksuerg,  Denmark.    U.S.  Pat.  692,470, 

Feb.  4,  1902. 
A  BURNKi:  of  the  circular  wick  type,  having  two  iuterual 
and  two  external  air  currents.  Centrally  within  the  upper 
part  of  the  wick  tube  is  fixed  a  conoidal  .spreader,  which 
deflects  the  main  centra!  air  current  outwards  over  the  top 
of  the  wick.  A  perforated  ring  is  fixed  inside  the  wick 
tube  near  its  upper  edge,  and  the  second  portion  of  the 
central  air  current,  passing  upwards  through  the  per- 
forations, mingles  with  the  main  central  current,  any 
irregularities  in  either  portion  of  the  current  being  neutral- 
ised in  the  combined  current.  A  perforated  ring  surrounds 
the  outer  wick  tube  near  its  upper  edge,  leaving  an  annular 
.space  between  the  ring  and  the  wiek  tube.  One  part  of 
the  external  air  current  passes  up  through  the  annular 
space,  mingling  with  the  other  part  of  the  external  current, 
which  passes  up  through  the  perforations  and  is  deflected  i 
inwards  towards  the  top  of  the  wick  by  a  bent  lip  on  the 
casing  of  the  burner  top,  the  combined  current  being  free 
from  irregularities. — II.  13. 

Burner ;    Jii/Jrocarhon    [Incanilescencel     .      S.    E. 

Farraday,  Gloucester  City,  N.J.,  and  J.  H.  Goss,  Water- 
bury.  U.S.  I'at.  692,839,  Feb.  11,  1902. 
I/IQUID  hydrccarbou  is  supplied  to  a  circular  vaporising 
channel  or  chamber  formed  in  the  upper  portion  of  a 
casting,  which  constitutes  the  mixing  tube  of  the  burner. 
A  passage  in  the  wall  of  the  tube  leads  the  vapour, 
generated  in  the  vaporising  channel,  down  to  an  upwardly- 
directed  gas  nozzle  at  the  base  of  the  mixing  tube.  The 
vapour,  mingled  with  air,  rises  through  the  mixing  tube  to 
the  burner  gauze  beneath  a  mantle,  as  usual,  part  of  the 
combustible  mixture  issuing  through  slots  in  the  wall  of 
the  mixing  tube,  immediately  below  the  vaporising  channel, 
and  burning  there  so  as  to  heat  the  channel.  The  burner 
is  started  by  first  burning  some  alcohol  in  a  cup  at  its  base. 

—II.  B. 

Burner  for  Lamps.  H.  S.  Tompkins,  Newark,  U.S.A. 
U.S.  Pat.  693,464,  Feb.  18, 1902. 
The  burners  of  vehicle  and  other  like  oiMamps  have  wick 
spindles  which  do  not  project  laterally  so  as  to  be  in  the 
way  when  the  burner  is  being  inserted.  The  spindle  is 
telescopic.ally  extensible,  and  means  are  provided  for 
locking  the  spindle  against  inadvertent  turning  after  the 
.  -wick  has  been  adjusted  to  the  proper  height.— II.  S. 

Burner;   Gns  —— .     J.  Crane,  jun.,  Wcstwood, U.S.A. 
U.S.  Pat.  693,590,  Feb.  1«,  1902. 

With  the  burner  tube  there  is  combined  a  valve  for 
controlling  the  flow  of  gas  to  the  burner.  This  valve 
consists  of  a  movable  chamber,  having  an  inlurned  flange, 
and  one  wall  thereof  formed  by  a  concave  spring-metal 
diaphragm.  A  pipe  leads  from  the  centre  of  this  diaphragm 
to  an  annular  heating  chamber  surrounding  the  burner  tip, 
whereby  the  diaphragm  is  operated  to  open  or  close  the 
inlet  of  gas.  The  shape  of  the  diaphragm  causes  it  to 
recover  its  shape  upon  decrease  of  pressure  within  the 
diaphragm-chamber.  — R.  8. 

Burner;  Gas .     H.  S.  Campbell,  Baltimore,  U.S.A. 

U.S.  Pat.  693,836,  Feb.  25,  1902. 

The  burner  is  for  use  with  an  incandescent  mantle.  On 
the  top  of  the  gas-snpply  pipe  is  mounted  a  cup,  which  is 
provided  with  a  tubular  shell  extending  upwardly  therein. 
Mercury  is  placed  in  this  cup,  and  a  float  or  bell  is  also 
placed  in  the  cup,  so  as  to  be  supported  and  floated  by  the 
mercury.  Floating  guides  are  provided  for  the  bell, 
consisting  of  a  ring  between  the  shell  and  the  inner  face  of 
the  bell,  and  a  second  ring  between  the  cup  and  the  outer 
face  of  the  bell.  A  burner  and  mantle  are  sujiported  by 
the  float.— R.  S. 

Burner;   ITi/drocarbon  .     S.  D.  Mott,  Passaic,  U.S.A. 

US.  Pat.  695,223,  March  11,  1902. 

TnE  burner  is  formed  of  a  compact  flat  and  horizontally- 
separable  drnm,  the  lower  part  having  cast  integral  there- 
with   u    depressed    chamber    for    a    pilot    or    secondary 


fuel-supply,  and  having  a  series  of  jet-pipes  for  aii 
extending  vertically  through  the  drum  from  top  to  bottom 
(tas-openings  pass  through  the  drum-top,  and  are  arrangeil 
around  the  air-jets.  Connections  allow  of  fuel  being 
supplied  both  to  the  main  gas  chamber  and  to  the  secondary 
chamber. — R.  S. 

Burners  ;   Fuel-Feed  for .    F.  A.  Reynolds,  Lewlsloii 

U.S.A.     U..S:  Pat.  C95,232,  March  II,  1902. 

The  liquid  fuel  is  supplied  from  the  maiu  without  any 
pressuic,  the  necessary  burner-pressure  being  supplied 
from  a  small  pressure  chamber,  so  that  there  is  little  fuel  to 
explode  iu  case  of  an  accident.  The  pressure  iu  the  chara- 
ber  is  obtained  by  a  hand-pump  and  a  power-pump,  a  bye- 
pass  having  a  check  valve  allowmg  the  fuel  to  pass  around 
the  hand-pump.  .\n  overflow  pipe  connects  the  fuel  pipe 
between  the  power-pump  aud  the  pressure  chamber  back 
to  the  source  of  fuel  supply.  In  this  back-flow  pipe  there 
is  a  pressure  regulator  for  controlling  the  pressure  in  the 
system. — K.  S. 

Burner;    Gas  or  T'ti/jour  — — .     H.  U.  Lytle,  Loudon. 
U.S.  Pat.  696,061,  March  2.'),  1902. 

Oil  is  supplied  dowu  a  coiled  pipe  to  a  horizontal  tubular 
vaporiser  situated  above  the  burner.  Vertical  pipes  at  each 
end  of  the  vaporiser  lead  the  vapour  produced  down  to  an 
upwardly-directed  jet  at  the  base  of  the  burner.  A  hollow 
truncated  cone  is  supported  a  short  distance  above  the  jet 
by  means  of  an  adjustable  standard,  and  above  the  cone  is 
fixed  a  horizontal  annular  baffle  plate  or  flame  deflector,  of 
which  the  portions  near  the  central  opening  slope  .slightly 
downwards  and  inwards.  When  the  burner  has  been 
started  by  burning  alcohol  in  a  cup  at  its  base,  the  flame 
which  forms  at  the  vapour  jet  plays  upwards  through  the 
truncated  cone  against  the  tubular  vajioriser,  &c.,  and  pan 
of  the  flame  strikes  the  uneler  side  of  the  auuidar  baffle 
plate,  being  deflected  against  the  \ertical  vapour  pipes  and 
promoting  a  complete  combustion  of  the  vapour. — H.  B. 

Burner ;  Gas  ——.    P.  Kries,  Baltimore,  U.S.A. 
r..S.  Pat.  694,287,  Feb.  25,  1902. 

An  incandescent  mantle  is  supported  so  as  to  relieve  it 
practically  from  all  jar  or  vibratiou.  It  is  supported  iu  a 
balanced  position  over  the  gas-supply  tube,  so  that  the 
burner  may  move  up  or  down  or  sideways  without  fer- 
ceptibly  moving  the  mantle.  The  device  consists  of  a  loose 
sleeve  carrying  the  mantle,  which  sleeve  is  connected  to  a 
fixed  portion  of  the  burner  by  means  of  a  series  of  neighteil 
levers.— R.  S. 

Burner ;   Vapour  — — .    J.  S.  Sherman  and  G.  H.  Harms, 
Detroit,  U.S.-V.     U.S.  Pat.  695,889,  March  18,  1902. 

The  burner  is  formed  of  a  number  of  distinct  concentric 
cylinders  of  cast  metal,  each  of  which  is  provided  with 
longitudinal  ribs,  and  with  circumferential  slots  which  divide 
the  cylinders  into  rings  held  together  by  the  ribs.  The 
ribs  are  slotted  (o  correspond  with  the  circumferential  .slots. 
The  chambers  thus  formed  constitute  alternate  combustion 
chambers  aud  air  chambers,  the  latter  of  which  have  cover 
plates  above  their  tops. — R.  S. 

Burner  ;  Hydrocarhon .     C.  W.  Poole,  San  Jose,  Gal. 

U.S.  Pat.  696,591,  April  1,  1902. 

A  SPHERICAL  casing  contains  two  coiled  pipes,  one  contain- 
ing oil  aud  the  other  steam,  the  two  coils  lying  contigoois 
to  each  ojher,  so  that  the  heat  of  the  steam  raises  the  tem- 
perature of  the  oil.  The  outlets  of  the  two  coils  arc  within 
the  casing  aud  adjacent  to  one  another.  The  heated  vaponr 
becomes  superheated  within  the  casing,  and  then  esicapes  to 
the  furnace  to  be  heated. — R.  S. 

Burner;  Hydrocarbon        •  .    Lizzie  C.  Graessle,  San  Jose, 
Cal.     U.S.  Pat.  696,961,  April  8,  1902. 

Three  sets  of  communicating  passages  are  heated  so  M 
to  vaporise  liquid  hydrocarbons  therein.  The  first  set  to 
which  the  oil  is  admitted  is  an  inclined  rectangular  chamlicr 
arranged  over  the  burner,  and  divided  by  partitions  extend- 
ing  alternately  from  opposite  sides  so  as  to  form  a  tortuous  j 
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iduit.  A  pipe  leads  from  the  lower  end  of  this  chamher 
he  top  end  of  a  vertical  chamber,  also  having  partitions, 
I  supported  on  one  side  of  the  burner  by  means  of 
adards.  From  the  lower  end  of  this  chamber  a  sei^^ond 
e  leads  to  the  top  of  a  second  vertical  chamber  on  the 
)0sitc  side  of  the  burner.  I'rom  the  lunur  end  of  the 
cr  a  tube  leads  to  an  inverted  cup-shaped  burner.  The 
ner  is  initially  heated  liy  means  of  oil  placed  in  a  pan 
Bceu  llic  standards.  Above  the  burner  is  a  spreader  to 
>ct  the  flames  against  the  side  vaporising  chambers  or 
>rts.-K.  S. 


rncrs ;  Vuporiier,  Mixtr,  and  Regululor  for  Oil . 

}.  11.  Larkin,  San  Francisco.  U.S.  Pat.,  6<J7,ti93,  April  8, 
902. 

THIN  a  chamber  of  cast  iron  are  arranged  diaphragms 
eudiog  alternately  from  opposite  sides  partly  across  the 
imbcr,  so  as  to  form  a  tortuous  passage  therethrough, 
one  end  of  the  chamber  is  a  discharge  opening,  leading 
1  burner;  at  the  other  end,  parallel  oil-  and  steam-inlet 
es  open  into  the  side  of  a  valve  chamber,  at  right  angles 
ihe  latter,  and  it  contains  a  rotatable  hollow  valve,  having 
iterni  port  opening  into  the  interior  of  the  valve,  in  line 
h  the  oil-inlet  pipe.  The  end  of  the  valve  beyond  the 
;ral  port  is  attached  to  a  stem  extending  to  a  hand-wheel 
.fide  the  apparatus,  and  through  the  other  end  of  the 
ve  Ihe  oil  is  discharged  into  the  tortuous  passage.  In 
valve  chamber,  surrounding  the  valve,  is  an  annular 
imber,  into  which  the  steam  pipe  opens,  and  the  steam 
charges  through  the  annular  space  between  the  walls  of 
:  valve  and  the  v.alve-chaniber  into  the  tortuous  passage, 
ere  it  mingles  with  the  oil.  By  rotating  the  valve,  its 
nt  end  is  closable  against  a  conical  seat,  whereby  the  flow 
steam  ma}'  be  regulated. — H.  B. 

zer  or  Vaporizer  fur  Hydrocarbon  Engines.     B.  Sctler- 
gren,  Chicago.     U.S.  Pat.  697,555,  April  15,  1902. 

13  consists  of  a  mixing  chamber  in  the  air  passage  leading 
the  cylinder,  a  pump  casing  opening  into  the  mixing 
imber,  and  a  chambered  plunger  working  within  the 
iiDg  and  the  mixing  chamber.  An  oil-inlet  valve  is  pro- 
led  in  the  plunger,  and  an  oil-outlet  valve  is  also  provided 
ereto,  the  latter  being  adapted  to  alternately  open  and 
ise  by  passing  within  and  without  the  casing,  a  sliding 
)ck  being  provided  to  regulate  the  amount  of  oil  discharged 
rough  such  port. — R.  S. 

iriier ;  Hydrocarbon  Vaporizer  or  •  L.  G.  Gebhard 

and  J.  M.  Kowlev,  Buffalo.     U.S.  Pat.  697,618,  April  15, 

ISOs. 

IB  vaporising  chamber  is  provided  with  an  inlet  and  two 
tlet  passages.  The  latter  conduct  the  vapour  to  the 
porising  and  main  burners  respectively.  The  first  vapour 
Derated  passes  only  to  the  vaporising  burner.  A  double 
porising  chamber  is  formed  by  means  of  a  plate  recessed 
grooved  on  its  under  side,  and  a  pair  of  thin  metal  dia- 
ragms  removably  attached  to  the  plate.  The  space 
tween  one  diaphragm  and  the  plate  forms  a  long  cir- 
itous  passage,  and  that  between  the  two  diaphragms  a 
ge  chamber. — K.  S. 

timer;  Hydrocarbon   [^Luminous  Flame']  .       G.  A. 

IBonelli,  Kingman,  Arizona  Territorv.  U.S  Pat.  693.225, 
iFeb.ll,  19U2. 

■QUID  hydrocarbon  is  supplied  to  a  circumferential  passage 
an  upright  approximately  flat  body  of  semicircular  shape, 
ich  serves  as  a  combined  vaporiser  and  flame-spreader. 
!e  opposite  sides  of  the  vaporiser  taper  towards  the  peri- 
|;ry.  The  vapour  produced  from  the  hydrocarbon  passes 
I  through  a  central  downward  continuation  of  the  peri- 
i?ral  passage,  to  two  burners  placed  one  on  each  side  of 
,  vaporiser,  the  burners  being  so  inchned  that  the  two 
[lies  play  upon  the  flat  sides  of  the  vaporiser,  and  uuite 
;Ond  its  edge  so  as  to  form  a  single  flame.  The  oil  supply 
1.  ontrolled  bv  a  needle  valve.— H.  B. 


Gas  and  Air  Mixing  and  Supplying  Apparatus.    G.  H. 

Burrows,  Somerville,  Mass.     U.S.  Pat.  694,61 1,  March  4, 

1902. 
A  XL  BUL.4R  mixing  chamber  is  provided  at  opposite  sides 
with  vertical  inlets  for  gas  and  air,  the  width  of  the  inlets 
being  so  proportioned  that  about  ten  times  as  much  air  as 
gas  is  admitted  to  the  chamber.  Gas-  and  air-supply  pipes 
are  connected  with  the  inlets,  and  an  outlet  pipe  conducts 
the  gaseous  mixture  to  the  burners.  Above  the  mixing 
chamber,  and  in  open  connection  therewith,  is  a  chamber 
covered  with  an  elastic  diaphragm,  or  a  telescopic  bell 
inverted  in  a  sealing  liquid,  the  diaphragm  or  bell  carrying 
a  rod  which  passes  centrally  down  through  the  mixing 
chamber  and  is  attached  to  a  closely-fitting  tubular  valve 
sliding  therein.  The  pressure  within  the  mixing  chamber, 
which  depends  upon  the  number  of  burners  in  use,  causes 
the  sliding  valve  to  be  raised  more  or  less,  covering  up  the 
gas-  and  air-inlets  correspondingly,  and  controlling  auto- 
matically the  supplies  of  gas  and  air.  A  telescopic  air- 
bolder  is  connected  with  the  air-inlet  pipe  and  with  a  source 
of  air  under  pressure,  the  bell  of  the  holder  having  a  valve, 
arranged  to  blow  off  when  the  holder  is  full,  the  bell  being 
linked  to  a  cock  on  the  gas-supply  pipe,  whereby,  when  the 
bell  has  fallen  to  a  predetermined  point,  the  gas-supply  to 
the  mixing  chamber  is  cut  off. — H.  B. 

Gas-detecting  Attachment  for  Miners'  Safely  Lamps, 
M.  D.  Mackie,  Scranton,  Pennsylvania.  U.S.  Pat.  692,88.5, 
Feb.  11,  1902. 

The  detection  of  gas  by  this  attachment  depends  on  the 
fact  that  platinnm  wire,  suspended  over  a  flame  burning  in 
the  presence  of  marsh  gas,  will  become  red  hot  at  a  greater 
distance  above  the  flame,  the  greater  the  proportion  of 
marsh  gas  in  the  atmosphere.  Through  a  sheath,  passing 
through  the  base  of  the  lamp,  there  slides  a  vertical 
graduated  support,  the  top  of  which  is  bent  over  so  as  to 
support  several  coils  of  platinum  wire  directly  over  the 
flame.  When  the  lamp  is  brought  into  the  atmosphere  to 
be  tested,  the  support  is  pushed  up  or  down  until  the  point 
is  determined  at  which  the  platinum  begins  to  glow,  the 
percentage  of  marsh  gas  present  being  ascertained  from  the 
graduated  scale  on  the  support. — H.  B. 

Gas-  [or  Smoke  and  Gas-]  Detector.  O.  Freymann  and 
C.  Tolmm,  Brooklyn.     U.S.  Pat.  692,007,  Jan.  28,  1902. 

The  gas  detector  comprises  an  electric  battery,  any  suitable 
electrical  signalling  device,  and  an  apparatus,  to  he  exposed 
in  the  atmosphere  under  examination,  for  completing  the 
electric  circuit  in  the  signalling  device  when  coal-gas  escapes 
into  the  room.  The  apparatus  consists  of  a  casing,  freely 
open  to  the  atmosphere  of  the  room  and  fixed  to  the  wall  or 
cciliug,  containing  a  stationary  and  a  movable  contact-piece, 
which  close  the  battery  circuit  when  they  come  into  contact. 
A  spring,  acting  through  levers,  tends  to  bring  the  contact- 
pieces  together,  but  they  are  held  apart  normally  by  a  thin 
platinum  wire  or  a  combustible  thread.  Bars  or  plates  of 
"  rare  clay,  sepiolite,  or  the  like,"  impregnated  with  platinum 
sponge,  are  fixed  in  proximity  to  the  wire  or  thread  ;  these 
plates  become  hot  when  coal-gas  comes  into  contact  with 
them,  causing  the  elongation  of  the  platinum  wire  or  the 
destruction  of  the  combustible  thread,  whereupon  the 
electrical  alarm  is  put  in  operation. 

The  app.aratus  may  be  arranged  for  the  simultaneous 
detection  of  smoke  and  gas.  A  thread  of  silk  or  horse- 
hair is  "  boiled  (in  a  closed  vessel)  in  a  six  to  ten  per  cent, 
solution  of  commercial  soda  for  about  20  minutes,  and  then 
dried,  very  moderately  stretched,  in  a  tube  from  which  the 
air  is  exhausted."  Such  a  fibre,  for  unknown  reasons,  has 
the  property  of  elongating  when  exposed  to  smoke,  and  by 
using  it  as  the  combustible  thread  referred  to  above,  the 
apparatus  becomes  sensitive  to  either  smoke  or  gas. — H.  B. 

Ga.9-purifying  Ai/ents  ;  Method  of  Making .     II.   S. 

Blackraore,   New   York.     US.    Pat.  697,931,  April  15, 
1902. 

The  gas-purifying  agent  is  formed  by  exposing  an  insoluble 
refractory  comminuted  compound,  containing  iron  as  the 
principal  ingredient,  to  Ihe  action  of  (piicklime  and  water. 
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The  iron  compounds  claimed  are  iutended  to  include  all 
ferruginous  compounds  capable  of  being  transformed  from 
a  dense  or  vitreous  nature  to  a  porous  or  bvdralcd  form. 

— R.  S. 

Carbide  Cartridge  for  Acetylene  Gas  Generators.    E.  F. 
Maclcusick,  New  Yorlv.     U.S.  Pat.  692,322,  Feb.  4,  1902. 

Si'ixiAL  claim  is  made  for  the  carbide  cartridges  employed 
in  the  generator  de.scribed  in  U.S.  Pat.  G!I3,293  (next 
abstract)  and  Eng.  Pat.  2851, 1902  ;  this  Journal,  1902,  401. 

— F.  H.  L. 

Acetylene  Gat  Generator.     K.  F.  Maekusick,  New  York, 
U.S.A.     U.S.  Piit.  693,293,  Feb.  11,  1902. 

See  Eng.  Pat.  2851,  1902;  this  Journal,  1902,  461.  A 
cai'bide-to-watcr  acetylene  generator,  comprising  a  water- 
tank  having  an  inclined  platform  or  support  for  the  carbide 
charges  arranged  above  its  bottom,  and  provided  at  one  side 
with  a  vertical  passage  leading,  at  its  lower  end,  into  the 
tank  above  the  platform.  A  gas-bell  is  adapted  to  ri.-ie  and 
fall  in  the  tank.  The  carbide  charges  are  placed  in  a  spiral 
guideway  leading  to  the  upper  end  of  the  vertical  passage, 
and  the  delivery  of  the  charges  is  controlled  by  a  platform 
on  the  tank  and  vertical  plates  on  the  hell,  between  which 
the  platform  extends,  the  plates  being  provided  witli  apertures 
at  different  levels.  There  are  also  mentioned  a  pivoted 
retaining  and  releasing  device  above  the  inclined  phitfonn, 
for  alternately  engaging  with  its  ends  the  charges,  tt)  retain 
and  release  them  ;  a  well  on  the  side  of  the  taidc  into 
which  the  spent  charges  fall ;  and  an  elevating  device  for 
the  removal  of  the  spent  charges.  The  calcium  carbide 
cartridges  are  protected  separately  by  U.S.  Pat.  692,322, 
abstract  of  which  precedes  this. — A.  S. 

Acetylene  Gas  Generator.     K.  G.  Gustafsson,  Stockholm, 
.Sweden.     U.S.  Pat.  691, S55,  Jan.  23,  1902. 

Tuis  is  a  small  app.aratus  intended  to  be  immersed  bodily  in 
water  in  order  to  serve  as  a  lightiug-buoy.  It  is  a  "T-shiiped, 
cylindrical  casting,  with  a  discharge  orifice  at  the  base, 
which  can  be  operated  from  the  water  surface  b}'  depending 
chains.  The  weight  of  the  whole  is  so  calculated  that  the 
carbide,  carried  on  a  grid,  is  normally  above  ihp  water  level , 
whence  it  is  only  attacked  by  water  v.ipour.  If  the  pressure 
of  gas  increases,  the  water  is  driven  downwards  in  an 
inverted  cone,  so  th.at  a  smaller  area  is  left  to  evaporate. 
On  top  is  fixed  a  purifier  and  lantern. — F.  H.  L. 

Acetylene  Gas  Generator.     E.  Bjornrud,  Christiania, 
'Norway.     U.S.  Pat.  691,890,' Jan.  23,  1902. 

An  automatic  apparatus  of  the  carbide-to-wnter  type,  in 
Avhich  the  carbide  is  stored  in  a  number  of  boxes  with 
falling  bottoms  arranged  cirenmferentially  in  a  horizontal 
plane  on  the  top  of  the  decomposing  vessel.  The  bottoms 
of  said  boxes  arc  kept  shut  by  means  of  weighted  levers, 
until  the  latter,  each  in  succession,  come  in  contact  with  a 
horizontal  striker  revolving  on  a  vertical  axis,  wliich  striker 
opens  them  and  allows  the  carbide  to  fall  into  the  water, 
The  journal  carrying  the  striker  extends  upwards  to  a  point 
where  clutch  mechanism,  actuated  by  the  bell  of  the  rising 
holder,  periodically  sets  it  in  motion.  The  tops  of  the 
carbide  boxes  are  made  with  lids  for  charging  purposes. 

— F.  H.  L. 
Acetylene  Gas  Generator.      A.  Myers,  Dryden,  Xew  York. 
U.S.  Pat.  691,959,  Jan  28,  1902. 

This  is  an  automatic  carbide-to-water  generator  in  which 
the  solid  is  stored  in  boxes  triivelliug  on  a  horizontal  tram- 
way arranged  across  the  top  of  the  decomposing  vessel, 
]!y  means  of  a  falling  weight  and  toothed  wheel,  the  boxes 
are  drawn  forwards  till  each  in  succession  comes  above  an 
opening  communicating  with  the  interior  of  the  generator  ; 
but  the  mechanism  is  prevented  from  moving  by  an  escape- 
ment wheel  and  pawl,  which  is  periodically  released  by  the 
movements  of  the  holder-bell. — F.  H.  L. 

Acetylene  Gas  Generator.     H.  L.  Salisbury,  Springfield, 
Mass.     U.S.  Pat.  632,213,  Jan  2S,  1902. 

An  automatic  carbide-to-water  apparatus  m  which  the  solid 
is  stored  in  a  hopper  above  the  decomposing  vessel.  The 
feed  is  effected  by  the  horizontal  movements  of  a  cam-like 


spoon,  which  is  rotated  by  mechanism  actuated  from 
flexible  diivphragm  exposed  to  the  pressure  of  the  gas,  aid 
by  coiled  springs, — F.  U.  L. 

Acetylene  Gas  Generator.    G.  W.  Collin,  Bridgeport,  Cot 
U.S.  Pat.  692,239,  Feb.  4,  VJ02. 

See  Eng.  Pat,  34SI,  1902  ;  this  Journal,  1902,  539. 

— F.  II.  ],. 

Acetylene  Gas  Generator.    0.  W.  Caldwell,  Chicago. 
U.S.  Pat.  692,614,  Feb.  4,  1902. 

An  automatic  carbide-to-water  generator  iu  which  the  »o. 
is  stored  in  a  hopper  at  the  side  of  the  holder,  but  on  t 
top  of  the  decomposing  vessel.  The  feed  is  effected  by  t 
upsetting  of  either  of  a  pair  of  V-shaped  scoops,  running  ■ 
horizontal  axes  at  the  base  of  the  carbide  hopper.  The 
scoops  are  overturned  by  the  downward  movement  of  ti 
upright  levers,  which  are  pressed  upon  when  the  holder  fa 
to  a  certain  position,  one  lever  being  longer  than  the  otli 
in  order  to  operate  one  scoop  at  a  time,  lint  the  said  levc 
only  act  in  the  manuer  indicated  when  they  are  held  in 
vertical  position  ;  and  so  to  retain  them,  a  pair  of  hoo 
engaging  with  an  eyed  rod  fastened  t  >  the  cap  of  the  carlii 
hopper  must  be  connected  up.  As  the  hooks  must  he  ii 
fastened  before  carbide  can  bo  inserted,  unless  the  cap 
screwed  home  and  the  connections  made,  the  whole  gencr 
tor  is  prevented  from  workiug.  The  holder  is  of  the  risii 
t.vpc,  with  its  own  store  of  water,  and  concentrically  with 
it  is  a  cooling  chamber  for  the  gas. — F.  H.  L. 

Afelylenc  Gas  Generator.    E.  N.  Dickerson,  New  York 
U.S.  Pat.  692,638,  Feb.  4,  1902. 

An  automatic  water-to-carbide  generator  in  which  (I 
supply  of  liquid  is  governed  by  the  pressure,  and  in  whit 
the  exhaustion  of  the  charge  is  shown  visually.  The  carbii 
is  carried  in  a  counterpoised  cage,  capable  of  slight  vertic 
movement.  Normally  it  hangs  at  the  bottom  of  its  pati 
but  when  the  carbide  is  nearly  spent,  its  weight  is  so  reduci 
that  it  rises,  and  a  rod  projects  up  into  a  gla^s  dome  at  ll 
top  of  the  apparatus.  The  cage  can  also  be  agitated  by 
hand  lever  to  remove  waste  lime.  The  cock  on  the  wat 
pipe  is  actuated  by  a  flexible  diaphragm,  and  is  so  arrangt 
that  the  water  is  cut  off  both  when  the  pressure  is  loo  hif 
and  too  low.  The  object  of  the  latter  idea  is  to  prcvenr  ll 
whole  generator,  and  the  service  I'ipe,  becoming  filled  w\\ 
water  \\hen  the  carbide  is  entirely  spent.  The  principle 
generation  is  that  of  contact. — F.  H.  L. 

Acetylene  Gas  Generator,    A.  L.  Towue  and  Iv.  !•'.  Clougb 
California.     U.S.  Pat.  692,738,  Feb.  4,  1902. 

An  automatic  water-to-carbide  apparatus  working  on  tl 
contact  principle,  iu  which  the  carbide  is  carried  in  cag^ 
in  outside  decomposing  vessels.  The  water  iulet  to  tl 
latter  is  :it  the  bottom  of  each,  and  is  fitted  wilh  a  stopcoi 
for  hand  use  during  cleaning.  The  gas  escapes  at  the  lo 
through  pipes  bent  downwards  and  upwards  agaiu  insii 
the  holder.  At  the  head  of  these  pipes  are  needle  val? 
closed  by  counterpoised  levers,  whioh  levers,  being  depre.'S! 
when  the  bell  falls,  open  I  he  valves,  permit  the  entiy  of  g: 
into  the  holder,  and  thus  permit  the  entry  of  water  to  ll 
carbide.  As  a  safety  device  for  use  should  the  hand  watc 
cocks  be  closed  prematurely,  just  below  the  needle  valv 
are  descending  pipes  passing  well  below  the  water  levi' 
these  pipes  are  normally  inoperative,  but  are  free  for  ll 
passage  of  gas  if  the  pressure  in  the  cigc  exceeds  the  hes 
of  liquid.— F.  II.  L. 

Acetl/iene  Gas  Gaierator.  E  I,.  A\'eil  and  T.  W.  Evnn^ 
'New  Orleans.  U.S.  Pat.  692,745,  Feb.  4,  1908. 
Tins  is  an  automatic  carbide-to-water  generator,  the  Bupp 
of  carbide  being  regnlattd  by  the  movements  of  the  hoIJi 
bell.  Above  the  decomposing  chumber  is  a  drum-shap^ 
vessel  containing  a  wheel  revolving  on  a  horizontal  bciinn 
and  carryin:;  circumfereutially  a  number  of  huugiiig  carba 
buckets.  The  wheel  is  rot.ited  by  an  outside  toothed  whe 
and  pawl  actuated  from  the  hohler  ;  and  when  any  buck 
reaches  the  bottom  ol  its  path,  it  impinges  against  a  strikt 
which  upsets  it  and  allows  its  contents  to  fall  into  the  wall 

-F.  H.  L. 
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Acetylene  Gas  Generator.    M.  T.  Stevens,  Jforth  Datoia. 
U.S.  Pat.  G93,07P,  Feb.  11,  1902. 

.\n-  automatic  water  to-carbide  generator  in  which  the  supplj- 
of  liquid  is  regulated  by  the  movements  of  the  holder  bell. 
The  water  store  is  a  D  sl^^ped  lank  lixed  to  the  side  of  the 
holder  ;  it  is  fitted  with  a  water-sealed  cover,  and  projecting 
upwards  through  its  base  is  a  pipe  extending  nearly  to  the 
top,  which  is  at  once  water  inlet  and  gas  exit  for  the  decom- 
posing chamber.  Above  the  bottom  of  said  water  tank  the 
pipe  has  a  "T-  'o  which  is  connected  a  swinging  piece,  whose 
orifice  may  be  either  above  or  below  the  water  level.  From 
the  top  cf  the  holder  bell  is  a  depending  rod  earryiug  a  loop 
and  ring,  which  travel  upwards  and  do\\  nwards  in  an  inner 
compartment  of  the  water  tani;,  and  operate  the  swinging 
water-supply  pipe  in  sympathy  with  the  movements  of  the 
bell.  The  decomposing  vessi-l  is  an  ujiright  cylinder  con- 
laiDiug  superposed,  subdivided  boxes  of  carbide.  The 
rising  holder  is  provided  wiih  a  float  riding  on  the  water 
surface,  drilled  to  permit  the  passage  of  the  various  tubes, 
which  float  is  ilaimed  to  prevent  dissolution  of  acetylene  in 
the  liquid,  .\ftir  the  holder  another  similar  arrangement 
is  fitted,  the  bell  of  which  is  weighted  rather  less  ;  this 
apparatus  the  inventor  regards  as  a  "  cooler  and  drier." 

— F.  n.  L. 

Acetylene  Gas  Generator.     A.  C.  Einstein,  St.  Louis. 
U.S.  Pat.  693,24.«,  Feb.  11,  1902. 

A.N  automatic  carbide-to-water  generator,  with  the  carbide 
stored  in  the  nsnal  hopper.  This  is  provided  with  stuffing- 
boxes  top  and  bottom,  through  which  passes  a  vertical 
plunger  fitted  with  transverse  holes  drilled  diagonally,  said 
holts  serving  to  collect  a  charge  of  carbide.  When  the 
bell  is  high,  the  holes  are  above  the  lower  stuffing  box,  and 
become  tilled  with  solid ;  whtn  it  sinks  they  also  drop  clear 
of  the  gland,  and  the  carbide  falls  into  the  water. — ¥.  H.  L. 

Acetylene  Gas  Apparatus.    J.  St.  L.  McGinn,  AVinnipeg. 
U.S.  Tat.  692,891,  Feb.  11,  1902. 

This  is  an  apparatus  in  wbicL  both  the  water  admitted  to 
the  decomposing  vessel,  and  the  carbide  brought  in  contact 
with  that  water,  are  regulated  automatically.  The  generator 
is  a  vertical  cylinder  divided  axially  into  four  compartments, 
in  each  of  ■nhich  are  provided  a  nitmber  of  superposed 
revered  carbide  receptacles.  Each  compartment  also 
Lontains  a  float,  which,  rising,  successively  drops  the  carbide 
cups  into  the  water,  until  the  whole  of  the  solid  in  that 
rompartment  is  decomposed,  when  a  similar  action  takes 
rlace  in  the  others.  The  water  supply  is  controlled  by  a 
lever,  clutch,  and  distributing  mechanism,  operated  by  a 
pin  projecting  from  the  rising  holder.  The  decomposing 
:hamber  and  gas-leading  pipe  are  waler-scaled,  the  water 
"hich  is  afterwards  used  for  decomposing  purposes  first 
laving  to  flow  through  the  various  seals.— F.  H.  I,. 

Acetylene  Gas  Generator.    3.  E.  Reynolds,  Onseft,  Mass. 
U.S.  Pat.  eaS.ins,  March 'll,  1902. 

Ax  automatic  cnrbide-to-wa^cr  generator  with  a  carbide 
lopper  carried  by  the  rising  holder  bell.  The  base  of  the 
lopper  is  closed  by  a  counterwtighled  flap,  which  is  caused 
0  drop  by  the  upward  pressine  of  a  stop  on  the  casing 
.^heD  the  bell  falls  to  a  cerlain  position.  Immediately 
ibove  this  flap  is  a  hand-actuated  slide  to  shut  the  feeding 
iperture  when  the  hopper  is  being  replenished. — F.  H.  L. 

Acetylene  Gas   Generator.     M.    J.    Erk,   Not   York. 
U.S.  Pat.  696,229,  March  2,5,  1902. 

I'his  is  an  automatic  generator  of  the  water-to-carbide  type. 
Che  carbide  is  carried  in  a  r^ctaugu'ar  vessel  with  a  grid- 
ike  bottom,  against  which  it  is  pressed  by  the  weight  of  a 
vater-loaded  and  water-scaled  cover.  The  water  is  spraved 
'U  to  the  carbide  vertically  upwards  froai  btlow,  and  hori- 
:ontally  just  above  the  grids,  so  that  while  gas  is  generated, 
he  spent  lime  is  washed  off  the  lumps  by  the  excess  of 
iquid,  .and  falls  into  a  large  receptacle  with  sloping  bottom 
inderne ath.  At  the  base  of  this  lower  vessel  is  the  usual 
ludge  cock,  while  a  small  distance  telow  the  grids  is  an 
•verdow  pipe,  which  serves  automatica'ly  to  draw  oft  the 
lear  lime  water.  From  this  generator  the  gas  passes  to  a  i 
older.— F.  H.  L. 


Acetylene  Gas ;    Apparatus  for  Generating '.    E.  N. 

Dickerson,  New  York.     U.S.  Pat.  696,418,  .April  1,  1902. 

Calcicm  carbide,  made  up  into  a  cylinder  with  some  suitable 
agglomerating  material,  is  slung  on  a  horizontal  axis  within 
a  closed  compartment,  being  free  to  revolve  as  its  centre  of 
gravity  alters.  From  an  upper  tank  water  is  led  through  a 
flixible  pipe  to  a  horizontal  tube  having  a  number  of  lateral 
apertures,  which  are  in  sach  position  that  the  jets  impinge 
on  the  cylinder  level  with  its  bearings.  Acetylene  is  thus 
generated,  and  the  spent  lime  is  washed  off  the  cylinder 
simultaneously,  the  latter  action  making  the  side  of  the  mass 
lighter  in  weight,  and  causing  the  cylinder  to  rotate  and 
present  a  fresh  surface  to  the  liqnid.  The  supply  of  water 
is  regulated  by  the  pressure  in  the  vessel. — F.  H.  L. 

Acetylene  Gas  Generator.    C.  E.  Drake,  New  York. 
U.S.  Pat.  697,612,  .\pril  15,  1902. 

j  A  SELF.  CONTAINED  automatic  apparatus  of  the  carbidc-to- 

;  water  type,  with  the  usual  hopper,  and  requiring  granulated 
carbide.  The  main  vessel  is  an  upright  cylinder  with  a 
concentric  generating  space  within  it.  Jn  Ihe  annular  space 
so  left,  which  has  two  false  bottoms,  works  an  annular 
rising  holder.  The  carbide  container  is  fitted  with  two 
cones,  the  upper  of  which  can  be  hand-closed  by  a  sliding 
plate,  while  under  the  lower  hangs  a  rocking  tray,  which, 
given  its  motion  by  the  moving  holder,  causes  the  carbide 

,  to  fall  continuously  or  intermittently  into  the  water  beneath. 

'  At  the  bottom  of  the  generating  vessel  is  an  agitator  ; 
below  the  annular  false  bottom  is  a  washing  vessel ;  outside 
the  main  casing  is  a  drier.  Tiie  w.ater  of  the  holder-seal  is 
distinct  from  that  used  for  decomposition,  but  both  are 
filled  through  the  same  outside  lip.— F.  H.  L. 

Acetylene  Gas  Generator.    F.  Simouson,  Sterling,  III. 
U.S.  Pat.  696,765,  April  1,  1902. 

A  x  automatic  apparatus  of  the  contact  type,  in  which  the 
carbide  is  held  in  a  number  of  vertical  cylinders  of  small 
bore,  open  at  the  top  and  closed  at  the  bottom,  sliding 
vertically  within  guiding  cylinders  which  are  arranged 
circumferenti.ally  around  a  tank  inside  a  rising  holder. 
Normally  the  carbide  vessels  hang  with  their  tops  above  the 
water  level ;  but  as  the  holder  falls,  mechanism  conies  into 
play  which  also  gives  it  a  rotatory  movement  on  a  vertical 
axis,  and  a  horizontal  striker,  travelling  round  with  it, 
releases  each  of  the  cylinders  in  succpssion,  causing  them 
to  drop  in  their  guide  wells  until  they  iire  beneath  the  water, 
which  then  attacks  the  carbide  from  above.  The  bell  is 
removed  bodily  when  the  cylinders  are  being  reloaded. 
From  this  generator  the  gas  passes  to  a  rising  holder  of 
the  usual  description. — F.  H.  L. 

Acetylene  Gas  Generator.     J.  H.  Clopton,  Texas. 
U.S.  Pat.  696,859,  April  1,  1902. 

Tnis  is  an  automatic  carbide-to-water  generator,  the  solid 
being  held  in  a  hopper,  which  is  carried  by  a  rising  holder 
bell.  When  the  bell  descends,  the  lower  end  of  a  vertical 
rod  touches  the  bottom  of  the  outer  tank,  and  lifts  two 
mushroom  valves,  one  inside,  the  other  outside  the  hopper 
orifice.  The  edges  of  the  orifice  are  cut  so  as  to  form  spring 
tongues,  which  allow  the  valve  to  close  even  if  one  piece 
of  carbide  is  jambed  by  the  moving  \alve.  From  just  above 
the  mouthpiece  of  the  hopper  a  vertical  pipe  descends  to 
below  the  water  level  in  the  tank,  thus  sealing  the  hopper 
against  escape  cf  gas  at  any  position. — F.  H.  L. 

Acetylene  Gas  Generator.    E.  J.  Dolan,  Philadelphia. 
U.S.  Pat.  696,9-18,  April  8,  1902. 

This  specification  refers  to  carbide-agitating  devices  for 
use  in  generators  of  the  diip  pattern.  I'he  carbide  is 
carried  in  an  open  cjliudrical  cage  revolving  on  a  horizontal 
axis,  which  cage  is  caused  to  rotate  by  the  action  of  a 
clutch  ultimately  operated  from  a  flexible  diaphraom  con- 
nected with  the  gas  leading  pipe.  By  this  movement  of  the 
cage  a  fresh  surface  of  carbide  is  exposed  to  the  water, 
which  drips  upon  it  from  a  horizontal  perforated  pipe  ;  and 
the  spent  lime  is  also  shaken  out  of  the  carbide  holder. 

— F.  U.  L. 
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Lamp;  Acetylene  Gas   Generating  .     E.  M.  Rosen-  ] 

blulb:  Philadelphia.  U.S.  Pat.  693,069,  Feb.  11,  1902. 
Tuis  is  a  iiortable  lamp,  mainly  for  cyclists'  use,  in  which 
the  uarbidt'  is  cuiplojed  iis  11  special  cartridge,  and  the  water  [ 
is  admitted  through  a  wick.  The  water  reservoir  is  at  the 
base,  and  the  wick  is  held  in  a  couceulric  tube  ;  at  the 
lower  end  of  the  latter  is  u  ping  cock,  operated  by  an  i 
outside  lever,  by  means  of  which  the  supply  of  water  to 
the  wick  can  be  regulated.  The  carbide  cartridge  is  a 
cylinder  with  extending  concentric  open  ends,  which  for 
storage  purposes  can  be  closed  with  corks.  Inside,  this 
cyhnder  is  divided  into  three  portions,  the  two  outside  ones 
containing  carbide,  the  central  one  woo!,  which  serves  to 
make  room  for  the  c.\panding  solid.  When  re(inired  lor  use 
one  cork  is  removed,  and  tlic  open  end  of  the  cartridge  is 
dropped  into  the  lamp  from  a  charging  aperture  on  top  ; 
and  when  the  bottom  portion  of  carbide  is  decomposed, 
the  position  of  the  cartridge  is  reversed.  I'ut  in  place,  the 
porous  diaphragm  that  holds  the  carbide  in  position  within 
the  cartridge  rests  against  the  upper  ends  of  the  wick,  and 
thus  the  solid  is  attacked  by  the  water  rising  by  eiipiUuity. 
At  the  side  of  the  whole  is  a  burner  and  casing  of  ordinary 
design. — F.  H.  Tj. 

Carhide-feediiig    Dedce   for   Acetylene  Gas    Generators. 

W.  E.  Scofield,  New  York.     U.S.  Pat.  097,024,   April  8, 

1902. 
At  the  base  of  the  usual  conical  hopper  is  a  tube  with 
parallel  sides.  From  bearings  near  its  lower  end  hang  two 
quadrant-shaped  cups,  one  of  which  has  a  much  larger 
radius  than  the  other,  and  which  are  made  to  swing  in 
unison  by  means  of  a  pin.  liotb  these  cups  are  weighted 
asymmetrically,  so  tint  the  upper  one  normally  closes  the 
carbide  aperture,  and  the  lower  one  haugs  to  one  side.  By 
the  rotation  of  a  spider-wheel  carried  on  a  horizontal  shaft, 
driven  through  a  clutch  from  the  bolder  bell,  both  cups  are 
periodically  swung  to  the  other  side,  when  carbide  falls  out 
of  the  upper  cup  and  lodges  lu  the  lower.  When  the  tooth 
of  the  wheel  passes,  the  cups  return  to  their  first  position, 
and  the  carbide  then  falls  from  the  lower  cup  into  the  water. 

— F.  H.  ]-. 

[Acetylene]  Gas  Purifier.     A.  I).  Williamson,  Coleraine, 
U.S.  Pat.  G92,.399,  Feb.  4,  1902. 

See  Eng.  Pat.  22,-272  of  1898  (this  Journal,  1899,  HH)- 
This  describes  a  combiued  liipiid  and  dry  purifier  consisting 
of  a  circular  vessel  having  a  water-scaled  cover  and  a 
vertical  plate  dividing  it  into  two  compartments,  which  are 
in  communication  at  the  top  of  rhe  plate.  One  compart- 
ment contains  liquid  hydroc.irbon,  and  the  other  is  divided 
horizontally  by  perforated  platen,  of  which  the  upper  series 
contain  bleaching  powder,  and  the  lower,  oxide  of  iron. 
The  oil  compartment  is  furnished  with  n  feed-pipe  for  the 
oil  and  an  overflow  st.and-pipe  for  maintaining  the  level  of 
the  liquid,  and  also  with  a  siphon  pipe  attached  to  a  spray 
pipe  for  admitting  the  gas  at  a  point  about  one  and  a  half 
inches  below  the  surface  of  the  oil.  A  discharge  pipe  leads 
the  pnrified  gas  out  .at  the  foot  of  the  dry  compartment. 

— H.  B. 

Lamp;    Incandescent    [Electric']     .      H.     Garwood, 

( )ttawa,  Ohio.  U.S.  Pat.  C92,SGO,  Feb.  4,  1902. 
Tbk  lamp  is  provided  with  a  series  of  filaments,  say  three, 
of  dififerent  candle-power,  all  the  filaments  being  connected 
at  one  end  with  a  single  contact-piece,  connected  with  one 
of  the  line  wires,  in  the  base  of  the  lamp.  At  the  other  end 
each  filament  has  a  separate  contact-piece,  these  contacts 
being  arranged  one  above  the  other  in  a  recess  in  the  lamp 
base.  Within  this  recess  is  a  contact,  suitably  insulated 
and  controlled  by  springs,  which  may  be  made  to  touch 
the  contact-piece  of  any  of  the  filaments,  by  screwing  the 
lamp  holder,  which  has  an  external  screw-thread,  more  or 
less  into  its  socket,  so  that  the  contact  is  pushed  into  the 
recess  to  the  required  distance. — H.  B. 

Lamp;  Electric  Arc .     S.  M.  Meyer,  Brooklyn. 

U.S.  Pat.  fi93,041,  Feb.  11,  1902. 

This   describes   an  arc  lamp    that  may  be  used   on   an 
incandescent  lamp  circuit,  and  may   be  connected  up.  by 


means  of  a.  plug,  to  any  socket  of  an  incandescent  lami 
fixture.  A  solenoid  is  fixed  in  the  lower  part  of  the  lamp 
and  its  movable  core  is  suspended  by  a  chain  from  thi 
smaller  sheave  of  a  differential  pulley  ;  a  chain  from  thi 
larger  sheave  of  this  pulley  passes  up  over  a  pulley  a 
the  top  of  the  lamp  aud  suspends  the  upper  caibon-holder 
the  action  of  tliese  parts  being  that  when  the  core  is  drawi 
down  into  the  solenoid  by  the  current,  the  upper  carbon  ir 
raised.  The  holder  of  the  lower  carbon  is  fi.'ccd  to  a  plat< 
above  the  pulley.  The  solenoid  is  in  ihe  circuit  of  thi 
carbons,  and  its  core  is  of  low  magnetic  quality.  The  feei 
of  the  upper  carbon  is  regulated  by  a  tiltmg  clutch,  haviu" 
spring-controlleil,  pivoted  iron  jaws  for  enga^in"  ila 
movable  core,  the  clutch  being  tilted  downwards  magneli 
cally,  so  as  to  grasp  the  core,  by  the  attraction  of  the  cor' 
when  the  latter  is  magnetised  on  the  passage  of  the  current 
Means  arc  provided  for  adjusting  the  extent  of  the  move 
ment  of  the  magnetic  eir.tch  and  the  distance  of  the  pivotei 
jaws  from  the  core.  A  rlieostat  is  provided  in  the  base  cl 
Ihe  lamp.— H.  B. 

Lamp  ;  Electric  Arc .     .\I.  S.  Okun,  \cw  York. 

U.S.  Pat.  691,410,  March  4,  1902. 

In  an  "enclosed  arc"  lamp  the  lower  carbon  is  6xe(i 
tightly  iu  the  lower  part  of  the  globe,  which  is  closed.  In 
the  top  of  the  globe  is  an  aperture  for  the  passage  of  the 
upper  carbon,  the  aperture  being  of  such  size  as  to  retard 
the  entrance  of  air,  while  allowing  the  carbon  to  feed  freely 
In  order  to  facilitate  the  latter  operation,  the  globe  is  given 
a  certain  amount  of  side  play,  independently  of  the  ILxed 
parts  of  the  lamp,  so  that  it  may  adjust  itself  relatively  t( 
the  c.irbon,  this  being  effected  by  suspending  Ihe  globe  It 
flexible  connections,  such  as  cords  or  wires,  from  the 
carbon-feed  mechanism.  The  lower  part  of  the  globe  maj 
also  be  pivoted  upon  its  supporting  plate. — H.  B. 

Lamps  [Glow];  Removable  Heater  for  [Nernst]  EUclrii 

.     M.    AV.   Hanks,  Pittsburg.      U.S.    Pat.   G95,92C 

March  35,  1902. 

This  relates  to  means  for  so  supporting  an  electric  heattri 
in  proximity  to  glow-bodies  of  the  Xernst  type,  thai  it  nia\ 
be  readily  removed  and  replaced  without  disturbing  Ihi 
glowers.  In  the  upper  part  of  Ihe  lamp,  inside  the  globe 
is  fixed  a  disc  of  porcelain  or  other  refractory  nialerisl,  It 
the  under  side  of  which  are  attached  two  parallel  lugs,  the 
leading  wires,  with  the  glowers  attached,  being  siretcl'.ct 
across  from  one  lug  to  the  other.  On  Ihe  two  opposid 
inner  faces  of  the  lugs  parallel  grooves  are  provided 
horizontal  to  the  surface  of  the  porcelain  disc.  The  heater 
which  consists  of  a  comparatively  tbiu  plate  of  non 
conducting,  refractory  material,  on  which  is  disposed  Ihi 
heater  wire,  is  carried  iu  these  grooves,  between  the  disi 
and  the  glowers  ;  it  may  be  pushed  into  position,  or  with 
drawn,  without  disturbing  the  glowers,  after  the  manner  c 
a  draw er.  The  terminals  of  the  heater  wires  and  the  glowe 
wires  arc  provided  with  friction  plugs  suitable  for  engage 
ment  in  contact-sockets  in  the  stntionarv  part  of  Ihe  lamp. 

— H.  B. 

Lamps;  System   of    Distribulion    for    [ Ncnist]    Elcclri 

,   connected    in    Series.      M.    C.    Beebe,    Pittsburg 

U.S.  Pat.  695,900,  March  25,  1902. 

The  lamps  are  arranged  in  series,  each  having  a  healo 
arranged  in  shunt  to  the  glower  or  set  of  glower.i.  Ti 
prevent  disturbance  of  the  circuit  conditions  should  an' 
glower  become  impaired,  each  lamp  i.s  provided  with  a; 
inductive  resistance  coil,  connected  in  series  with  the  heater 
Since,  iu  working  this  system,  the  resistance  cods  anJ 
heaters  take  the  entire  current  until  the  glowers  bccom 
conductive,  a  higher  voltage  is   required  at  the  outset  thai 

I  when  the  glowers  are  in  operation.  With  a  eonstant-cprren 
circuit  this  necessitates  no  auxiliary  apparatus;  but  in  th 

'  case  of  constant-potential  circuits,  there  is  arranged  ir  ih 
lamp  circuit  a  condenser,  the  capacity  of  which  is  adjoste 
to  neutralise  the  impedance  of  the  resistance  coils  dnnn 
Ihe  heating  stage.      By  means  of  a  switch  a  path  is  opene 

I   round  the  condenser  when  the  glowers  become  incandesccn 

I   In  order  that  the  normal   eireuit  conditions   maybe  mail 
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aod  if  any  of  t^"  heaters  should  be  destroyed,  a  second 
istance  coil  may  bo  connected  in  Bhuiit  to  the  heater  in 
■h  lamp— H.  B. 

mp  ;  Electric   Ghiver .     H.  N.  Potter,  Gottingen. 

U.S.  Fat.  696,380,  March  23,  1902. 

ERE  is  claimed  the  combination  of  a  glower  of  the  Ncrnst 
le  a  stationary  heater  situated  below  the  glower,  and  two 
more  translucent  globes  surrounding  the  glower  and 
iter,  whereby  the  casting  of  shadows  by  the  heater  is 
istantially  avoided,  and  the  advantages  of  a  stationary,  as 
Dpared  with  a  movable,  heater  are  realised. — H.  B. 


III.-DESTKUCTIVE  DISTILLATION, 
TAE  PKODUCTS.  PETROLEai. 

kerosenes  from  Kieff;  Commercial .     D.  Kudisch. 

.T.  Russ.  I'hys.  Chem.  Soc,  1902,  34,  [2],  201—202. 

E  author  has  examined  six  Bamples  of  commercial 
osene  having  specific  gravities  varying  from  0'82300  to 
■2368.  The  percentages,  by  volume,  distilling  over  at 
erent  temperatures  are  :  From  1:57° — 150°,  5'0  toC-O; 
l»_200',  ■■n-0  10  3C-0;  200°— 270°,  45-.')  to  475; 
ive  270° C,  13-0  to  15-5.  The  viscosity  at  20°  varies  from 
I63fi  to  1-0727,  and  at  T,  from  1-1909  to  1-205.  The 
hpoint  limits  arc  32-5  and  36-0°  C.  All  the  samples 
readily  and  completely  soluble  in  absolute  alcohol,  and 
e  no  solid  products  when  cooled  to  —  20°C.  The  per- 
lagcs  of  sulphur  in  the  oils  lie  between  O'OOl.j  and 
iC).  These  data  are  all  in  accord  with  those  yielded  by 
id  kerosenes. — T.  II.  1' 

nines;  Commercial .   .\.M.  Rabiuowitsch.    J.  Russ. 

Phys.  Chem.  Soc,  1902,  34,  [2],  200—201. 

E  author  has  submitted  to  distillation  four  .samples  of 
sbian  benzine  obtained  from  different  sources,  and 
fingspecific  gravities  (at  15'71.">°C.)  lying  between  0-701S4 
I0-7209.J.  Of  the  four  tractions  distilling — (1)  up  to 
,  (2)  from  7o°— 90°,  (3)  from  90°— 100°,  and  (4)  above 
)°C. — the  second  is  in  all  cases  the  largest,  but  the  different 
iplcs  vary  considerably  in  the  jiroportious  distilling  for 

interv.il  of  temperature.     The  Hash  points  all  lie  within 

limits,  - 10  '  and  -  13°  C— T.  H.  P. 

UsiTiiD  .States  Pate.nt. 

rump  for  Handling  Heaci/  Oils.     V.  O.  Sterrett, 
U.S.  Pat.  693,920,  1902. 

See  under  XII., />«ye  625. 


IV.-COLOURING  MATTERS  AND 
DYESTUFES. 

li'jo  from  Indigofera  Tincloria  ;  Preparation  of  . 

V.  Schulte  im  Hofe.  Per.  dtsch.  pharm.  Ges.,  12,  19 — 
10.    Chem.  Ctntr.,  1902, 1,  [II],  672. 

E  author  finds  that  bacteria  have  uo  appreciable  influence 
the  yield  of  indigo  ;  in  other  words,  that  the  formation 
tbe  indigo  precipitate  is  not  caused  by  bacteria.  It 
tattd  that  two  hours  are  sufficient,  at  53°  C,  to  bring 
)  solution  the  whole  of  tbe  iudicaii  in  the  Bengal  indigo 
ut;  also  that,  at  this  temperature,  the  indicau  is  not 
omposed.  From  the  living  plants,  water  will  extract 
ican  only  when  fermentation  has  set  in  ;  the  plants  are 
n  killed  by  the  fermentation  and  by  tbe  acid  formed 
rcby.  When  the  whole  of  the  oxygen  present  iu  the 
cr  is  consumed,  the  a'-;id  fermentation  stops,  and  a 
ucing  one  sets  iu.  Tliis  "  [mlrefactive "  fermentation 
^es  a  decomposition  of  the  indicau,  with  loss  of  indigo  ; 
li  loss,  however,  is  not  cau-ed  by  the  .acid  fermentation, 
ilition  of  alkali  causes  an  increased  yield,  whilst,  in  the 
ting  vat,  compounds  are  precipitated  which  dissolve  to 
'd  solution  in  sulphuric  acid.— A.  S. 


Vibenzalacetone  and  Triphenyhncthane :  A  Contribution 
to  Ihs  Theory  of  Colour.  A.  Baeyer  and  V.  Villiger. 
Ber.,  35,  [5],  1189— 1201. 

The  authors  have  devoted  a  chapter  of  their  work  on  the 
the  basic  properties  of  oxygen  (Ber.,  34,  2679,  3612  ;  35, 
1201)  to  a  consideration  of  the  connection  between  colour 
and  chemical  constitution,  owing  to  the  following  facts. 
(1)   Dtbcnzalacctone  [Claiseu,  Ber.,  34,3815]  — 

CoHjCH :  CH .  CO .  CH .  CHCeHj. 

is  colourless,  but  forms  coloured  oxonium  salts.  The 
hydrochloride  is  intensely  yellow  coloured,  the  hydriodide 
black.  Diaiiisalacetone,  tOCII;,.CsIIj.CH  :  CH.)oCO,  is 
very  much  more  strongly  basic  than  dibenzalacetone.  and 
therefore  forms  salts  the  colour  of  which  is  e-.'en  more  intense 
than  those  of  the  latter  substance.  The  hydrochloride  forms 
large,  cubic  red-blue  crystals;  the  hydriodide  crystallises 
iu  line  black  needles,  the  picrate  in  yellow-red  "rhombic 
leaflets.  Dianisalacetone  is  prepared  by  first  mixing  anisal- 
acetone  (14  grms.),  anisaldehyde  (12  grms.),  alcohol 
(112  grms.),  and  10  per  cent,  caustic  soda  solution 
(20  grms.),  and  then  allowing  to  stand  for  two  days.  It 
crystallises  in  long  yellow  leaflets,  m.  pt.  129° — 130'.  The 
colour  of  the  above  salts  is  not  due  to  the  introduction  of 
a  quinoid  structure  or  other  ehromophoric  group.  Di- 
benzalacetone  and  dianisalacetone  are  colourless,  but  form 
coloured  salts,  differing  in  this  respect  from  azobenzene 
(with  which  they  may  otherwise  be  compared),  which  is 
itself  deeply  coloured.  This  property  may  be  conveniently 
termed  "  Ilalochromism."  The  authors  show  that  in  the 
case  of  dibenzal-  and  dianisalacetone,  halochromism  is  due 
to  the  presence  of  a  carbonyl  group  in  connection  with 
double  bonds,  and  the  benzene  ring.  The  group  that  lies 
between  the  two  benzene  nuclei  has  no  inherent  property  of 
forming  coloured  sails,  for  the  salts  of  dimethylpyronc^ 

CO 
CH  /\  CH 

CH3.c'!\/!'c.CH, 

o 

are  colourless.  It  is  essential  that  the  group  should  be 
combined  with  two  benzene  residues.  Similarly,  the  azo  i^roup 
gives  colourless  substances  when  combined  with  saiinated 
hydrocarbons. 

(2)  Triphcnylmcthune.—'Seilhct  benzene  nor  diphenyl- 
methane,  naphthalene,  fluorene,  nor  diphenylbuladieu  are 
chromophors,  nor  do  they  possess  halochromic  properties, 
since  they  give  no  coloration  with  concentrated  sulphuric 
acid. 

On  the  other  hand,  triphenylmethaue  dissolves  in 
sulphuric  acid  with  a  yellow  colour,  which  colour  disappears 
on  the  addition  of  water.  This  hydrocarbon  therefore 
po.ssesses  weak  basic  properties.  Halochromism,  in  this 
case,  can  be  attributed  only  to  the  heaping  up  of  throe 
benzene  rings  on  to  one  carbon  atom.  .\s  the  basicity  of 
the  complex  increases,  the  coloration  is  greatly  intensified, 
even  though  no  groups  are  introduced  which  could  act  as 
chromophors,  e.g.,  trianisylmethane. 

Triauisylmethane  is  prepared  by  treating  a  mixture  of 
anisaldehyde  (90  grms.),  anisol  (150  grms.),  and  glacial 
acetic  acid  (400  grms.),  with  concentrated  sulphuric  acid 
(320  grms.)  in  the  cold.  It  separates  as  an  oil,  which  on 
standing  becomes  crystalline,  and  boils  at  275° — 280 '  C,  at 

13  mm.  pressure.     From  alcohol,  long  needles,  m.  pt.  45° 

47°  are  obtained,  which  are  quite  colourless,  but  dissolve  in 
concentrated  sulph\iric  acid  with  a  red  colour.  This  case 
of  halochromism  is  particularly  striking,  since  the  leuoo 
bases  of  the  triphenylmethaue  dyestuffs  dissolve  in  sulphuric 
acid  without  coloration.  Bearing  in  mind  the  b.isie  pro- 
perties of  oxygen,  ti-ianisylmelhane  and  hexamethyltriamino- 
triphenylinethaue  are  iu  reality  corresponding  substances. 
Possibly  the  amino  groups  are  too  strongly  basic  to  show 
halochromism.  'Ihe  authors  are  therefore  endeavouring 
to  obtain  a  derivative  of  leueaniline  in  which  the  basicity 
of  the  amino  groups  is  so  far  weakened  that  the  substance 
dissolves  in  sulphuric  acid  with  coloration.  On  the  other 
hand,  a  specific  difference  may  exist  in  this  respect  between 
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oxonium  and  ammonium  suits,  and  if  that  prove  to  be  so, 
doubtful  eases  might  be  decided  by  a  colour  reaction. 

Trianisyluarbinol  was  obtained  by  oxidising  trianisyl- 
methaue  with  lead  peroxide  in  glacial  acetic  acid  solution. 
It  crjstallises  in  long  needles,  which,  when  pure,  are  quite 
colourless;  m.pt.  835' — 84'' C.  On  passing  hydrochloric 
acid  gas  into  the  colourless  ethereal  solution  of  the  carbinol, 
red  crystals  separate,  which  become  colourless  on  standing 
over  soda  lime  /«  vacuo  and  subsequently  washing  with  dry 
ether.  The  colourless  substance  is  trianisylchloromethane. 
Hydrochloric  acid  colours  it  red,  owiug  to  the  formation  of 
oxonium  salts  with  the  anisyl  groups.  Lilce  aluminium 
chloride,  it  is  not  a  salt,  but  on  adding  silver  sulphate 
to  the  solution  in  benzene,  a  red  substance,  probably  the 
sulphate  of  trianisylcarbinol,  is  obtained,  proving  that  the 
true  carbouium  salts  are  coloured.  The  nitrate,  which 
crystallises  in  red  needles,  formed  by  adding  nitric  acid  to 
the  acetic  acid  solution  of  the  carbinol,  has  the  constitution 
NO3.C  i(CoH^OCH3)3+  IfHXOa,  and  is,  therefore,  a 
nitric  acid  oxonium  salt  of  the  carbonium  nitrate. 

Trianisyl  methane  and  trianisjlcarhiuol  are  truly  halo, 
chromic  substances.  The  halochromie  character  of  the  salts 
of  the  latter,  which  are  not  less  intensely  coloured  than  true 
dyestuffs,  does  not  depend  on  a  chromophoric  group,  but 
on  the  properties  of  the  whole  complex.  The  authors 
observe  that  their  experiments  do  not  lead  them  to  doubt 
the  correctness  of  the  accepted  theories  as  to  the  constitu- 
tion of  the  triphenylmethane  dyestuffs.  They  share  the  view 
that  the  latter  contain  aquinone-imidegroup  as  chromophor. 
But  the  intense  character  of  the  coloration  is  not  only  due 
to  the  presence  of  a  chromophoric  group,  but  also  largely 
to  the  strongly  halochromie  structure  of  the  molecule. 

For  the  veiy  interesting  speculations  on  the  nature  of 
Gombcrg's  triphenylmethyl,  the  original  must  be  consulted. 

— H.  L. 
Brnsilin  and  Hematoxylin.    VII.    J.  Herzig  and  J.  Pollak. 

Monatsh.  furChem.,  1902,  23,  [a],  165—179. 
If  brasile'in  be  reduced  and  then  acetylated,  the  tetra-aeetyl 
derivative  of  the  compound  C,i;H,.,()^,  is  obtaiued  (this 
Journal,  1901,  700).  If  the  reduction  and  acetylation  be 
simultaneously  effected  by  boiling  with  acetic  acid,  acetic 
anhydride,  sodium  acetate,  and  zinc  dust,  the  triacetyl 
derivative,  C'ljHgOCC.iHjO.^'lj,  is  obtained,  which  is  not 
further  changed  by  acetylation,  or  reduction  and  acetylation. 
This  compound  crystallises  from  alcohol,  ethyl  acetate,  or 
acetic  acid,  in  white  shining  leaflets,  which  turn  brown  at 
J  70  C.  and  melt  at  190—195  C. ;  by  hydrolysis  with 
strong  sulphuric  acid  in  acetic  .acid  solution,  it  is  converted 
into  the  addition  compound  C',i;H,.,Oj . H»Stj ,.  Brasilein, 
by  the  action  of  gaseous  hydrochloric  acid  in  the  presence 
of  alcohol,  gives  the  compound,  ('„;1I,.;05.HCI.  This 
hydrochloride,  or  brasilein  itself,  when  rapidly  treated 
with  acetic  anhydride  and  then  with  zinc  dust,  gives  a  tri- 
acetyl compound  of  the  same  composition  as  the  above, 
but  melting  at  180"  C,  after  turning  black  at  170"  C. 

Herzig  (Monatsh.  fur  Chem.,  16,  913)  oxidised  acetyl- 
trimethylbrasilin,  saponified  the  product,  and  obtained 
trimethyldehydrobrasilin.  The  product  of  the  oxidation  was 
now  at  once  poured  into  water  and  the  compounds  separated, 
recrystallised.  A  substance  was  obtaiued,  of  the  composi- 
tion of  trimethylbrasiloue,  crystallising  in  white  needles  and 
melting  with  decomposition  at  160°  C.  I'erkin  .andGilbody 
obtained  trimethylbrasiloue  in  siraw-yellow  crystals,  which 
melted  at  191°  C.  The  new  compound,  which  the  authors 
term  J3-trimethylbrasiloue,  was  also  obtained  by  oxidising 
trimetbjlbrasilin  with  chromic  acid  in  acetic  acid  solution  ; 
it  is  insoluble  in  cold  alkalis,  but  neutralises  1  mol.  of  hot 
caustic  potash,  the  (alcoholic)  solution,  on  acidifying,  gives 
trimelhyldeliydrobrasilin.  On  heating,  )3-trimethylbrasilone 
begins  to  melt  at  150"  C,  solidities  again  at  ICO  — 170"  C, 
and  finally  melts  at  196"— 198°  ('.  (trimtthyldehydro- 
brasilin).  When  treated  with  acetic  anhydride  and  sodium 
acetate,  ;8-trimethylbrasilono  gives  acetyltrimethyldehydro- 
brasiliu.  On  reduction  with  ziuc  dust  and  acetic  acid,  it 
gives  an  amorphous  compound  insoluble  in  alkalis. 

If  /S-trimethylbrasilone  be  suspended  in  alcohol,  and 
sulphuric  acid  added  until  solutiim  is  complete,  a  crystalline 
compound  separates  on  cooling,  which,  on  recrystallisatiou 
and    acetylation,   gives   /3  -  acetyltrimetbyldebydrobrasilin, 


which  melte  at  183°— 185°  C.  The  compound  of  the  same 
composition  previously  known,  which  must  now  be  de- 
scribed as  o-acetyltrimethyldehydrobrasilin,  melts  at  174° 

176°  C.  The  fl-compound  yields  /8-tetramethyldehydro. 
brasilin  when  treated  with  caustic  potash  and  methyl  iodide- 
this  substance  melts  at  156° — 159°  C.  aTetratnetliylde- 
hydrobrasilin,  obtained  in  a  similar  manner  melts  at 
163°— 165°  C.  '     ■ 

(Ordinary  a-trimethyldehydrobrasilin  is  obtained  from  the 
alkaline  solution  of  /3-trimethylbrasilone.  When  the  latter 
compound  is  treated  with  caustic  potash  and  methyl  iodide 
ordinary  tetramethyldehydrobrasilin  is  produced,  but  also  at 
the  same  time  a  more  soluble  isomeride,  which  melts  at 
130° — 135°  C,  and  is  designated  7-tetramethyldehvdro- 
brasilin.— A.  0.  W. 

E.NOLisn  Patents. 

Indigo,  New  Indigo   Colouring  Matters  and  New  llalo- 

genised  Bodies;  Manufacture  and  Pioduction  of 

B.  Willcox,  London.  From  T'he  liadische  Anilin  und 
Soda  Fabrik,  Ludwigshafen,  Germany.  Eug.  Pat.  1 1,358 
June  3,  1901. 

\    See  Fr.  Pat.  311,536  ;  this  Journal,  1902,  38.— T.  .\.  L. 

Indoxi/l  [for  Indigo]  or  its  Homologues ;  Manufacture  oj 

.     ().   Imray,   London.     From   Farbwerke  vormals 

Meister,  Lucius  und  Bruning,  Hoechst  a/Main,  Germany 
Eng.  I'at.  26,061,  Dec.  20,  1901. 

The  patentee  cl.aims  the  process  for  producing  indoxyl  and 
its  homologues,  which  consist?  in  heating  aromatic  com- 
pounds containing  one  or  more  of  the  groups — 


E 


> 


N.CH,.  co- 


in which  R  represents  phenyl,  tolyl,  &c.,  such  .as  phenyl- 
glycine,  "  phenylglycinylphenylglyciue,"  and  a-phenylhydan- 
toin,  at  a  high  temperature,  with  an  inorganic  substance 
capable  of  decomposing  water  (alkali  metals  and  their  alloys, 
alkaline  earth  metals,  alkali  amides,  alkali  and  alknliue 
earth  nitrides,  and  metallic  carbides).  Caustic  alkalis  aud 
alkali  cyanides  may  be  used  as  fluxes  to  moderate  the 
violence  of  the  reaction. — A.  C.  W. 

Anthracene  [Anthracene  Vgestuffs]  Derivatives ;  Improve- 
ments  in    the    Manufacture    or    Production    of  . 

M.  E.  Newton,  London.  From  The  Farbenfabriken 
vormals  F.  Biyer  and  Co.,  Elberfeld,  Germany.  Fog. 
Pat.  9999,  May  11,  1901. 

See  Fr.  Pat.  310,585  ;  this  Journal,  1902,  40.— T.  A.  L. 

Colouring  Matters  [Anthracene  Dyestuffs']  and  Inter- 
mediate I'roducis  derived  from  Methi/taiithraquinont ; 
Improvements  in   the  Manufacture   and    Production  if 

.     J.    Y.    Johnson,   London.     From  The   Badische 

Anilin  und  Soda  Fabrik,  Ludwigshafen,  Germany.  Eng. 
Pat.  9694,  May  9,  1901. 

See  Fr.  Pat.  311,103  ;  this  Journal,  1902,  42.— T.  A.  L. 

Colouring  Matters  [Anthracene  Dyestuffs]  of  the  Anthra- 
cene Series,  and  of  Intermediate  Products  for  Use 
therein;  Improvements  in  the  Manufacture  and  Produc- 
tion  of  .      J.   Y.   Johnson.    Loudon.     From  Tlie 

Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen, 
Germany.     Eng.  Pat.  10,886,  May  26,  1901. 

See  Fr.  Pat.  311,357  ;  this  Journal,  1902,  42.— T.  A.  L. 

Dyestuffs  [Sulphide  Dyestuffs]  from  1.8-Dinilronaphlka- 

Icnc  ;  Manufacture  of  Directly-dyeing  Sulphurised  . 

O.  Imray,  London.  From  The  I'arbwerke  vormals 
Meister,  Lucius  und  Bruning,  Iloechst  a/Main,  Germany. 
Eng.  Pat.  8636,  Apiil  26,  1901. 

This  specificatiim  is  supplementary  to  Eng.  Pat.  19,271  of 
1900  (this  Journal,  1901,  9S2).  See  Fr.  Pat.  304.981  ;  this 
Journal,  1902,  14.— T.  A.  L. 


May  15, 1908.] 


JOURNAL  AND  PATENT  LITERATURE.— Ol.  IV. 


609 


oloiiring  Mailers  [Sulphide  Dyestuffs]  containing  Sul- 
phur ;  Improvemenis  in  l/ie  Manufaclure  a/id  Production 
of  J. — .    A.  MeyenbiTj.',  K.  J.  Levy,  and  The  Clayton 

\niline  Co.,  Ltd.,  MancliPster.  Eng.  Pat.  11,163, 
May  30,  1901. 

HE  conjoint  oxidation  of  a  monotbiosulphonic  acid  of 
pheoylene  or  of  p-tolylcne  diamine,  with  a  second 
imponent  containing  a  disulphiile  or  sulph-hydro  group 
id  a  Iiydroxyl  group,  preferably  ortho  thereto,  and  in 
hich  the  position  para  to  the  hydroxy!  group  is  free,  gives 
ie  to  compounds  which  readily  yield  leuco  derivatives  and 
e  corresponding  dyestuffs.  For  example,  12  kilos,  of  di- 
ethyl-j)-phenylene  diamine  monothiosulplionic  acid,  .5  kilos. 

sodium  carbonate,  and  7  kilos,  of  the  sodium  salt  of 
dihydroxydiphenyl  disulphide  in  1,000  litres  of  water  are 
ddised  with  .50  kilos,  of  bleach  liquor  containing  7-5 
los.  of  active  chlorine.  After  adding  50  kilos,  of  zinc 
iloride,  and  heating  on  the  water-bath  for  about  an  hour, 
e  mixture  is  made  acid  with  acetic  acid,  and  is  then  boiled 
ith  a  slight  excess  of  sulphuric  acid,  when  the  dyestutt 
parates  as  a  blue  precipitate.  It  dissolves  to  a  blue 
ilution  in  concentrated  sulphuric  acid,  from  which  it  is 
parated  as  a  black  flocculent  precipitate.  The  new 
oduct  dyes  unmordauteil  cotton  pure  fast  blue  shades 
om  a  bath  containing  salt  and  sodium  sulphide. — T.  A.  L. 

midophmol  Verivalive,  and  Neiu  Intermediate  Products 

relating  tiiereto ;  Impts.  in  Ihe  Manufaclure  of  an . 

J.  Y.  Johnson,  London.     From  The  Badische  Aniliu  und 
Soda  Fabrik,  Ludwigshafen,  Germany.    Eng.  Tat.  12,021, 
June  12,  1901. 
X  Fr.  Pat.  311,722  ;  this  Journal,  1902,  4.'!.— T.  A.  L. 

cucogallori/dnines  \_0.vazine  Dyestuffs]  ;  Manufacture  of 

jVcai .     O.  Imray,  London.     From  The  Dye  Works, 

formerly  L.  Durnnd,  Huguenin,  and  Co.,  Basle,  Switzer- 
land. Eng.  Pat.  4551,  Feb.  22,  1902. 
EccoGAiLOCYiNiNES  analogous  to  those  described  in  Eng. 
vt.  21,415  of  189S  (this  Journal,  1899,  827)  are  obtained 
■  reacting  with  the  reducing  agents  therein  mentioned 
I  the  gallocyanines  obtained  from  nitrosodiphenylamine 
drocbloride  and  gallic  acid  or  its  derivatives,  such  as 
llamic  acid,  ethers  of  gallic  acid,  and  gallanilide,  or  the 
Iphonated  gallocyanines  obtained  by  the  reaction  of  nitroso- 
ijlbenaylaniliue  sulphonic  acids  on  gallic  acid  or  its 
rivatives  as  above,  or  those  obtained  by  sulphonating  the 
I'jducts  of  reaction  of  nitrosodiphenylamine  hydrochloride 

gallic  acid  or  its  derivatives.  For  example,  40  kilos,  of 
;  gallocyanine  obtained  from  nitrosodiphenylamine  hydro- 
'loride  and  gallamic  acid  are  suspended  in  1,00(1  litres  of 
.  ter.    After  adding  1 2  kilos,  of  hydrochloric  acid  (20'  H.), 

kilos,  of  zinc  dust  are  graduiiUy  stirred  in  together  with 

kilos,  of  hydrochloric  acid.  When  the  reduction  is 
nplete,  the  mass  is  filtered,  and  the  dyestuff,  -which 
'nains  as  a  greenish  precipitate,  is  stirred  to  a  paste  with 
ter,  or  dried.  It  is  very  sparingly  soluble  in  water  to  a 
ilowish-greeu  solution,  but  dissolves  to  a  reddish  solution 
concemrated  sulphuric  acid,  which  becomes  intense  blue 

adding  a  small  quantity  of  an  oxidising  agent.  The 
;stuff  gives  somewhat  violet-blue  shades  on  chrome- 
.rdanted  fibres.— T.  A.  L. 

I  French  Patext. 

'■Ihraquinoiie      [Anthracene       Dyestuffs]       containing 

'nitrogen;    Manufacture   of   xfeto    Uerivatires  of . 

'■  Bayer  aud  Co.  Fr.  Pat.  315,416,  Oct.  28,  1901. 
;e  mono-,  di-  and  polyamino-anthranuiLones,  in  which 
I  hydrogen  of  the  amino  group  is  replaced  wholly  or  in 
1  t  by  alcoholic  radicles,  such  as  methyl,  ethyl,  &c.,  are 
'  inguisheil  from  the  nou-alkylated  products  by  valuable 
'  anical  properties.  On  the  one  hand,  the  introduction  of 
;,yl  groups  modifies  the  shade  towards  blue  or  green. 
IS,  for  example,  p-amino-aniliuo-autbraquiuone  gives  a 
ijilish-blue  shade,  whilst  its  methyl  derivative,  ;>methyl- 
nj  no-auilino-anthraquiuone — 

'  /\  .  CO  .  /\ 

NHCH 


gives  a  remarkably  fine  greenish-blue.  Moreover,  the 
introduction  of  alkylgroups  confers  a  marked  basic 
character  on  the  new  derivatives,  which  is  greater  the  larger 
the  number  of  alkyl  groups  present.  For  instauce, 
a-amino-anthraquiuone  is  scarcely  basic,  and  only  forms 
salts,  readily  dissociated  by  water,  in  presence  of  concen- 
trated mineral  acids.  On  the  other  hand,  methylamino- 
authraquiuone — 

NHCH, 

/\  .  CO.  /\ 

\/  -CO.  \y 

is  more  basic,  and  its  salts  are  not  decomposed  by  water  so 
re:idily  as  those  of  the  primary  base.  The  terli.iry  bases, 
such  as  dimethylamino-anthraquinone — 


CO 
CO 


N(CH3), 
\/ 


are  so  strongly  basic  that  they  readily  dissolve,  even  in  very 
dilute  mineral  acids,  forming  colourless  salts,  which  are  not 
dissociated  by  water.  This  marked  basicity  of  the 
secondary  and  tertiary  derivatives  corresponds  with  an 
increased  tinctorial  property  compared  with  the  non- 
alkylated  products.  The  alkylation  can  be  carried  out 
according  to  two  general  methods.  According  to  the  first 
of  these,  primary  or  secondary  amines  of  the  fatty  series 
are  caused  to  react  with  anthraquinone  derivatives  con- 
taining negative  ra<licles,  such  as  chlorine,  bromine, 
hydroxy!,  or  the  nitro  group  in  the  a-position  which  become 
replaced  by  the  radicle  of  the  amine.  An  alternative 
method  is  to  treat  the  primary  amines  of  the  anthraquinone 
series  with  ordinary  alkylating  agents  (methyl  alcohol 
and  hydrobromic  acid  or  dimethyl  sulphate),  or  else  for 
the  preparation  of  the  methyl  derivatives  to  react  with 
formaldehyde  and  a  concentrated  mineral  acid  on  amino- 
anthraquiiione.  In  the  case  of  the  mono  derivatives  of 
anthraquinone  (CI,  Br,  NOj,  OH),  with  the  same  amine  the 
resulting  product  is  always  the  same  ;  but  in  the  case  of  the 
di- and  poly-derivatives,  tlio  substitution  can  take  place  in 
stages,  and  primary  aromatic  instead  of  fatly  amines  may 
be  employed  in  the  second  and  subsequent  replacements. 
Moreover,  the  fatty  amines  may  be  replaced  by  other  bases 
which  act  similarly,  such  as  piperidine,  piperaziue,  &c.  The 
derivatives,  containing  both  fatty  and  aromatic  substituents, 
are  of  gre.at  technical  importance,  since  their  sulphonic 
acids  are  valuable  dyestuffs.  Thus,  sulphonated  1 . 4'-methyl- 
amino-anilino-anthraquinone  dyes  unmordanted  wool  red, 
whereas  sulphonated  1 .4- methylamino  -  :uiilino  -  anthra- 
quinone— 

NHCHj 
/\  .  CO  .  /\ 


\/ 


CO. 


\/ 


dyes  a  bright  greenish-blue,  whilst  1 .4'-dinlethyldiamino- 
^' .  4-dianilino-anthraquinone — 

CsH-jHN  NHCHj 

/\  .  CO  •  /\ 

\/  .  CO  .  \/ 
CH3HN  NHCsH, 

after  sulphouatioM  dyes  a  green  shade.  The  reactions  fake 
place  in  presence  of  a  suitable  solvent,  alcohol,  pyridine, 
water,  S:c.,  at  the  ordinary  or  at  higher  temperatures,  and  in 
closed  or  open  vessels.  In  the  case  of  the  aromatic  amines, 
the  condensations  take  place  on  simply  heating  with  the 
particular  amine  with  or  without  a  solvent.  With  the 
halogen  authraquinones  it  is  advisable  to  work  with  the 
addition  of  a  faintly  alkaline  substance,  such  as  an  acetate 
or  a  benzoate. — T.  A.  L. 
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United  States  Patents. 

Jndigo    [Indigo    Dycstxtffs']  ;    Process   of    makln;/   . 

T.  Sandmeyer,  Basel.  Assignor  to  .Aniline  Colour  and 
Extract  Works,  formerly  J.  R.  Geigy,  Baslo,  Switzerland, 
U.S.  Fat.  697,545,  April  15,  1902. 

See  Eng.  Pat.  6878  of  1901 ;  this  Journal,  1902,  :i37. 

— T.  A   L. 

Cliloranisidine.      !'■    Julius.    Ludwigshafen,    find    F.    JI. 

Jahrmarkt,   Mannhoini,    Germany.      U.S.  Pat.    695,812, 

March  18,  1902. 
The  patentees  claim  iis  a  new  article  of  m;inufacture, 
chloranisidiue,  which  is  characterised  by  the  following 
properties  :  it  is  a  white  substance  melting  at  SS'  0. ;  its 
sulphate  melta  at  170°  C,  its  acetyl  derivative  at  103°  C; 
its  nitrate  and  hydrochloride  decompose  on  heating  ;  when 
diazotised  and  combined  with  j3-naphthol,  it  yields  a  red 
compound,  practically  insoluble  in  water,  which  gives  a 
violet-red  coloration  with  sulphuric  acid.  The  chlor- 
anisidiue may  be  made  by  boiling  uitro-p-dichlorobcnzene 
with  caustic  potash  and  methyl  alcohol,  and  reducing  the 
chloronitro-anisol  obtained  with  iron  and  acetic  acid. 

—A.  C.  W. 

Blue  Sulphur  Di/e  [Sulphide  Dyesluff],  and  Process  of 
making  same.  J.  Abel,  Mannheim.  Assignor  to  Hadische 
Anilin  und  Soda  Fabrik,  Ludwigshafen,  Germany.  U.S. 
Pat.  (reissued)  11,973,  March  4,  1902. 

See  Fr.  Pat.  308,557;  this  Journal,  1902,  43.— T.  .\.  L. 

Sulphur  Di/r  [Sulphide  Di/estuff],  and  Process  of  making 
sa7ne.  A.  Bonati,  Biebrich.  Assignor  to  Kalle  and  Co., 
Biebrich,  Germany.     U.S.  Pat.  695,533,  March  18,  1902. 

When  p-nitro-o-amino-p-hydroxydipheiiylamine  is  boiled 
with  carbon  bisulphide,  it  gives  a  product  having  the 
characteristics  of  a  thiocarbamide.  This  substance,  when 
heated  with  sulphur  and  an  alkali  sulphide,  is  converted 
into  a  greyish-green  dyestuff  for  uumordanted  cotton, 
which,  by  subsequent  treatment  with  hydrogen  peroxide  and 
stannic  chloride,  becomes  greenish-blue.-— T.  A.  L. 

Sulphur  Dye  [Sulphide  Dyestuff '\, and  Process  of  mahing 
same.  A.  Bonati,  Biebrich.  Assignor  to  Kalle  and  Co., 
Biebrich,  Germany.     U..S.  Pat.  695,534,  March  18,  1902. 

The  dyestuff  described  in  the  preceding  specification 
(695,533),  may  be  separated  from  the  solution  of  the  melt 
by  passing  a  current  of  air  through  until  no  more  dyestuff 
is  precipitated. — T.  A.  L. 

Black  Sulphur  Dye  [Sulphide  Dyestuff"],  and  Process  of 
making  same.  F.  KeuboM,  Ludwigshafen.  Assignor  to 
Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen,  Ger- 
many.    U.S.  Pat.  695,835,  March  18,  1902. 

A  GREENISH-BLACK  dyestutf  for  unmordanted  cotton  is 
obtained  by  fusing  di-;)-hydrosydipheuyl-trinitro-;H-phenyl- 
ene  diamine  with  sulphur  and  sodium  sulphide.  The  pro- 
duct is  soluble  in  water,  and  the  shade  becomes  bluer  by  a 
subsequent  treatment  with  hydrogen  peroxide  together  with 
ammonia. — T.  A.  L. 

Blue  Sulphur  Dye  [Sulphide  Dyesluff  1,  and  Process  of 
making  same.  ■  C.  Kis,  Basle.  Assignor  to  Aniline  Colour 
and  Extract  Works,  formerlv  J.  R.  Geigy,  Basle,  Switzer- 
land.    U.S.  Pat.  696,751,  April  1,  1902. 

See  Eng.  Pat.  12,578  of  1901  ;  this  Journal,  1902,  471  and 
44.— T.  A.  L. 

Orange-lied  Dye  [A20  Dyestuff"],  and  Process  of  mahing 
same.  F.  SehoU,  Hoechsf.  Assignor  to  the  Farbwerke 
vorm.  Meister,  Lucius,  und  Briiniiig,  Hoechst-on-the- 
Main,  Germany.     U.S.  Pat.  695,238,  Murch  11,  1902. 

The  subject-matter  of  this  specification,  so  far  as  it  relates 
to  the  production  of  dyestuffs  from  diazotised  o-amiuo- 
phenol  derivatives,  has  already  been  abstracted.  See  I'^ng. 
Pat.  20,276  of  1900;  this  Journal,  1901,  982.— T.  A.  L. 


Bed  Cotton  Dye  [Aio  Dyestuff],  and  Process  of  makii 
same.  E.  Winter,  Hoechst  a/M.  Assignor  to  Farbwerl 
Hoechst,  Hoechst,  Germany.  U.S.  Pat.  69"  765  Ad- 
15,  1902.  <       •      v- 

See  Eng.  Pat.  7250  of  1901 ;  this  Journal,  1902,  337  and  4 

-T.  A.  L, 

Bed  Azo  Dye  [A:o  Dyestuff].  P.  Julius  and  F.  Gunthf 
Ludwigshafen.  Assignors  to  Badische  Anilin  und  Soi 
Fabrik,  Ludwigshafen,  Germany.  U.S.  Pat  695  81 
March  18.  1902.  '         ' 

Diazotised  2-amino-l-naphthylmethane  sulphouic  acid  i 
combined  with  i8-naphthol.  The  product  dyes  wool  re 
from  an  acid  bith,  and  gives  a  bluish-violet  colour  wii 
concentrated  sulpharie  acid. — T.  A.  L. 

Phthalein  Dyes  [Pyrone   Dyestuffs];  Process  of  maltii. 

.     J.J.  Brack,  Basle.     Assignor  to  Basle  ('hemic' 

Works,  Basle,  Switzerland.    U.S.  Pat.  095,441,  March  1 
1902. 

See  Eng.  Pat.  36,602  of  1901  ;  this  Journal,  1902,  338 

-T.  A.  L. 

V.-PEEPARING,  BLEACHING,  DYEING 
PRINTING.  AND  EINISHING  TEXTILES 
YARNS,  AND  FIBRES. 

Sericin  [Silk  Glue].     S.  Bondi.    Zeits.  phvsiol.  Chem    34 
481—499.    Chem.  Centr.,  1902, 1,  [13],  763—764'. 

A  siMri.E  method  of  preparing  pure  sericin  consists  i 
adding  cautiously  to  the  crude  sericin  solution,  a  littl 
1  per  cent,  acetic  acid ;  the  separated  eericin  is  washed  b 
repeated  decantation  with  water,  then  treated  first  wit 
cold  and  afterwards  with  boiling  alcohol,  and  finally  es 
traded  with  ether.  The  pure  sericin  coalaius  45-00  p» 
cent,  of  carbon,  6-32  per  cent,  of  hydrogen,  and  1"'14  pe 
cent,  of  nitrogen  (calculated  to  the  ash-free  substauce);  i 
is  easily  soluble  in  water,  but  by  heating  for  three  hours  a 
110°  C,  it  is  completely  converted  into  an  almost  insolubt 
modification.  This  conversion  into  the  less  soluble  modifi 
cation  is  also  eflected,  although  not  completely,  by  heatinj 
for  a  shorter  time  or  at  a  lower  temperature,  by  evaporatiol 
of  the  solution,  and  by  the  action  of  an  acid  iu  the  ccli' 
The  modification  of  elutin,  which  is  only  soluble  wit 
difficulty,  goes  partly  into  solution  in  the  form  capable  c 
gelatinising  when  heated  with  water  in  a  closed  tube  fo 
two  hours  at  120°  C,  but  this  is  not  the  case  with  th 
corresponding  modification  of  sericin.  Sericin  dissolve 
instantaneously  in  concentrated  hydrochloric  .acid,  but  oul 
slowly  in  concentrated  nitric  and  sulphuric  acids  and  glaci.i 
acetic  acid ;  dilute  acids  cause  it  to  swell  to  a  greater « 
le.-s  extent.  Solutions  prepared  with  cold  aeids,  contai 
much  acid  albumin  and  little  ( primary)  albumosc ;  solutioc 
prepared  with  hot  acids  contain  much  (primary  aud  second 
ary )  albumose  and  little  acid  albumin.  Potassium  carbonat 
solution  readily  dissolves  the  sericin  with  formation  c 
(primary)  albumoses  j  sodium  carbonate  solution  mere! 
causes  swelling. 

Aqueous  solutions  of  sericin  give  precipitates  with  accti 
acid  only  on  the  addition  of  definite  proportions:  fc 
instance,  for  the  precipitation  of  a  0'5  per  cent,  solutic* 
of  sericin,  an  acetic  acid  content  of  0  025  per  cent,  is  tli 
minimum,  and  one  of  1 — 15  per  cent,  the  maximjii 
whilst  *he  greatest  effect  is  produced  with  t)'25  per  cen' 
of  acetic  acid.  Precipitation  with  mineral  acids  and  wit 
acetic  acid  and  potassium  ferrocyanide  is  aUo  determine 
to  a  great  extent  by  tlie  concentration.  .Sericin  is  la^vt 
rotatory,  and  on  bulling  with  hydrochloric  acid  yieU 
solutions  which  do  not  possess  a  reducing  action,  bi 
give  Molisch's  reaction.  The  necessary  conditions  for  tl 
gclatinisation  of  sericin  solutions  arc  stillness  (ngitalii 
hiudcrs  gelatini-ation),  time  (a  longer  period  than  f< 
glutin),  and  a  definite  concentration  (at  least  1"5  pi 
cent,  of  sericin).  By  heating  to  200°  ('.  iu  a  closed  tub 
sericin  loses  its  power  of  gelatinising. — A.  S. 
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teaching  Apparatus ;  Electrnhjlic .    L.  Tailfer.    Ind. 

Electrochim.,  1901,  5,  45—48. 
wo  different  forms  of  apparatus  are  desicribed,  intended 
ir  use  with  haDk-yarn  and  piece  goods  respectively.  The 
leclrolvtic  cell  or  t:iuk  has  fixed  on  its  bottom  a  number 
f  ebonite  burs  or  rods,  each  carrying  a  positive  and  a 
ecrative  electrode.  The  latter  are  formed  of  platinum 
ire  wound  upon  the  red  as  two  parallel  spirals,  the 
istaiico  separating  the  anode  and  cathode  wires  being 
lerefore  small.  The  electrolyte,  which  consists  of  a 
ilntion  containing  15 — 20  grms.  of  salt  per  litre,  can  only 
e  used  for  a  certain  number  of  limes,  after  which  it  is 
ischafed,  and  a  fresh  solution  introduced  into  the  tank, 
he  goods  to  be  bleached  are  passed  through  the  liquid  in 
le  upper  portion  of  the  tank,  while  the  current  is  beiug 
assed  through  the  spiral  electrodes. — A.  S. 

Dyeing;  Contribution  to  the  Theortj  cf .      K.  Gnehni 

md  F.  Kaufler.  Zeits.  angew.Chem.,  1902,15,  [15],  34.^;. 
ONTiNi'iNG  the  investigations  of  Gnehni  and  Uoetheli 
rhis  Journal,  1898,  C6J  and  75G),  the  authors  performed 
spcriments  with  the  substantive  dyestuffs,  Chrysophenin, 
lenzopurpurln  4B,  and  Benzoazurin.  Dyeing  with  the 
arium  fait  of  Uenzopurpurin,  they  find  that  the  barium 
slimatod  in  the  fibre  corresponds  in  amount  to  tl;at 
liwinally  used,  and  also  the  sodium  salt  of  13enzopurpinin 
itaching  itself  as  salt  to  the  fibre.  Weber's  supposition 
ibis  Journal,  1894,  120)  is  tlii;reforc  correct,  that  sub- 
lantive  dyestuffs,  if  in  solution  as  metallic  lakes,  dye 
itact.  Hut  they  point  out  that  the  free  acids  of  substan- 
ve  tetrazo-dyestuffi  possess  the  same  dyeing  properties 
,ther  aloue  or  in  presence  of  free  mineral  acids. 
The  dyestuff  acids  are  obtained  free  from  ash  by 
issolviog'  them  in  concentrated  sulphuric  acid,  pouring 
ito  a  large  amount  of  water,  and  washing  the  procipil;;te 
ith  water  and  alcohol.  The  dyeing  was  performed  iu 
orcelain  beakers,  since  glass  vessels  would  form  alkali  salts. 
Five  grms.  of  cotton  fibre,  which  only  contaiuid  0'04 
er  cent,  of  ash,  were  boiled  with  O'j  litre  of  water,  with 
le  addition  of  0'02  grm.  cf  Benzopurpurin  sodium  fait  in 
ae  case,  and  with  0-02r)grm.  of  Benzopurpurin  acid  iu  the 
ther  ease.  After  three  weeks  all  the  colour  acii  (Henzo- 
Lirpuriu  acid)  had  not  even  )et  disappeared  from  the 
ittom  of  the  dye-vessel,  but  the  two  dyed  specimens 
lowed  the  same  intensity,  the  length  of  time  required 
L'lDg  cxplaiued  by  the  small  solubility  of  the  dyestuff  acid, 
hieb  is  below  0-001  per  cent. 

The  dyeing  character  of  the  acid  was  also  proved  by 
eating  the  portion  which  was  dyed  with  Benzopurpurin 
dt  with  concentrated  hydrochloric  acid,  when  the  sh.'ide 
urns  blue.  By  rinsing  with  a  large  quantity  of  distilled 
^atcr,  the  red  colour  returns.  Kepeating  this  treatment 
11  .all  the  sodium  is  extracted,  the  dyeing  of  the  fibre  so 
cated  is  exactly  the  same  as  the  original  dyeing  obtained 
ith  the  sodium  dyestuff. 

This  fact  explains  at  the  same  time  why  aniline  or 
Mizidine  salts  of  dyestuff  acids  often  go  quickly  on  the 
bre  without  it  being  possible  to  detect  a  base  iu  the  fibre, 
lie  reason  is  thai  such  salts  of  weak  bases  with  weak  acids 
■e  in  part  hydrolytically  decomposed.  The  acid  goes  on 
le  fibre  ;  in  case  the  base  also  remains  on  ir,  it  is  easily 
ashed  off,  since  the  excess  of  water  completes  the 
•  drolytic  decomposition. 

The  same  results  as  with  Benzopurpurin  were  obtained 
;  this  respect  with  Chrysophenin  ^pnu  Benzoazurin.  As 
e  latter  contains  no  amino-group,  and  therefore  cannot 
rra  a  sa'.t  with  cellulose,  the  chemical  theory  (.salt 
nnation)  cannot  bo  maintained  in  this  case. 
When  boiliuff  the  specimens  dyed  with  dyestuff-salt  and 
estuff-acid,  with  solutions  of  salts  {e.g.,  NaCl,  CaC'l.,, 
H,C1),  or  alkalis  (KOU,  Xii;j"),  the  strength  was  reduced 
.  the  same  degree. 

;Tho  conclusions  arrived  at  are,  that  the  dyeing  is 
I  mpleted  when  the  inner  and  outer  part  of  the  cell  have 
.rived  at  equilibrium. 

This  was  proved  by  boiling  a  hank,  which  was  dyed  with 
,'nzopurpurin  sodium  salt,  together  with  an  undycd  hank 
r  two  days.  After  drying,  the  two  hanks  were  found  to 
ve  attained  the  same  sireugth  of  dye-tint.  This  experiment 


stands  in  contradiction  to  KraSt's  theory  of  colloidal  salts 
as  membrane-formers  in  the  dyeing  process  (this  Journal, 
1899,  757). 

riie  second  part  of  the  pnrer  deals  with  the  lanuginie 
acid,  obtained  by  Champion.  Knecht  and  Appleyard  (this 
Journal,  1889,  45")  from  wool,  and  used  as  a  support  of 
the  chemical  theory  of  dyeing.  The  lanuginie  acid  was 
found  to  contain  a  considerable  amount  of  colloidal  sub- 
stance, and  the  circumstance  sufficiently  explains  the 
property  of  the  precipitation  of  d^'estuffs  as  a  reaction 
peculiar  to  all  albumiuoid  compounds.  Giving  to  this 
discovery,  the  experiments  wore  not  carried  further. —  F.  N. 

Compound  Dje  Shnde.'i ;  Thr  Influence  oj"  the  Absorption 

Spectrum  on  the  Gnsliijkt  Appearance  of .      David 

Paterson.  J.  !?oc.  Dyers  and  Colourists,  1902,  18,  [4], 
90—96. 
Axir.j.NK  dyestuffs  possess  sharp  characteristic  absorption 
bauds  in  their  spectra,  and  therefore,  as  is  well  knowu, 
chance  consideiably  in  artificial  light.  Shades  carefully 
matched  in  daylight  may  be  widely  dissimilar  in  gaslight. 
To  make  an  accurate  match  of  a  given  shade,  dyestuffs 
should  therefore  be  employed  which  possess  as  nearly  as 
possible  the  same  optical  properties  as  those  in  the  original 
fabric.  It  would  be  advantageous  were  dicing  recipes  and 
pattern  cards  of  dyestuffs  to  include  a  diagram  of  the 
absorption  spectrum  of  each  substance.  The  tollo\^■ing  is 
one  of  several  examples  given  and  explained  by  the  auihor 
to  illustrate  this  point  : — A  fiire  shade  of  olive  may  bj 
dyed  by  using  a  mixture  of  Xaphthol  Yellow  S,  .\cid  Violet 
G  BX,  and  a  little  .\cid  Red.  A  shade  of  olive  exactly 
matchiuff  this  in  daylight  may  be  dyed  with  Orange  II. 
and  Indigo  .Substitute  (Violet  2  B,  Acid  Green,  and 
Magenta  SI.  But  in  gaslight  there  is  a  great  contra^it ; 
the  first  shade  reddens  greatly,  appearing  almost  russet, 
whilst  the  other  becomes  quite  a  green  olive.  This  is 
explained  by  an  examination  of  the  absorption  spectra, 
which  shows  that  practically  only  the  red  and  greeu  (aud 
some  blue-green)  rays  are  freely  transmitted  by  the  first 
shade.  There  is  a  sti'ong  absorption  in  the  orange  and 
3'ellow  caused  by  the  violet,  and  about  the  centre  of  the 
blue-preen,  continuing  to  the  violet  end  cf  the  spectrum, 
caused  by  the  yellow.  Ordinary  gaslight  is  very  deficient 
in  blue-green  and  green  rays,  and  is  rich  in  red  rays,  hence 
the  red  is  left  to  predominate.  The  absorption  spectrrtm 
of  the  second  shade  is  quite  different.  The  Inilign  Sub- 
stitute, beitrg  a  gr'eenish-blue,  absorbs  most  of  lire  red  rays, 
but  the  yellon-green  is  freely  transmitted,  whilst  the  blue- 
green,  blue,  and  violet  are  almost  totally  absorbed.  Si)me 
other  facts  staled  by  t'lc  author  arc  given  below.  (I)  It 
is  diliieult  to  conceal  any  chaiacteristic  optical  property 
that  a  dyestuff  may  possess  by  admixtitre  with  other 
coloui-s.  For  example,  if  Acid  or  Methyl  Violets  be  used 
for  shading  purposes  in  russets,  buffs,  drabs,  or  olives,  the 
dyes  will  all  change  greatly  in  gasl'ght,  becoming  very  red. 
If  a  clear  greeuish-hlue  of  the  Patent  Blue  type  be  used, 
they  will  appear  much  greener.  (2)  Natural  dyestufls  all. 
without  exception,  tend  more  or  less  to  become  redder  in 
gaslight.  (,3)  In  general,  whi'e  approaches  to  a  yellow 
in  gaslight;  bright  green  blues  (such  as  Patent  Bine, 
Methylene  Blue,  Victoria  or  Night  Blue)  tend  to  become 
greener ;  violets  turn  to  purple,  and  purples  to  red. 
Neither  red,  jellow,  nor  greert  arc  much  arl'eited.  A 
bright  pure  gi-een  looks  as  well  in  gaslight  as  in  da;  light. 
Compound  shades  with  complex  spectra  (drabs,  olives, 
russets,  greys,  slates)  offer  the  greatest  difficulty.  (:!)  All 
dyes,  with  the  single  exception  of  Naphthol  Greert,  transmit 
some  of  the  extreme  red  rays  of  the  spectrum.  Even 
bright  clear  green  blues,  such  as  Patent  Blue,  Nile  Blue, 
Wool  Blue,  Methylene  Blue,  Victoria  and  Night  Blues  (of 
wnich  the  spectni  are  given),  which  become  greener  in 
gaslight,  transmit  in  dilute  solution  some  red  rays.  On 
the  other  hand,  a  blue  ammonia cal  copper  sulphate  solution 
is  quite  opaque  to  red  rays. — H.  L. 

Basic  Itges  ;   Behaviour  of ,  towards  ^^'ool  and  Silk  ; 

A  Contribution  to  the   Theori/  of  Dyeing.     E.  Knecht. 

J.  Soc.  Djers  aird  Colourists,  1902,  [4],  101—103. 
Tin;  author  brings  forward  fresh  (xperimenlal  evidence  to 
combat  O.  N.  Witt's  solution   theory  of  dyeing  (1890). 
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Hy  means  of  his  theory.  Witt  satisfactorily  explains  the 
rem;iikat)lc  plionomenon  that  -nhcn  a  skein  of  silk  which 
hfls  hc'on  (ivL'il  with  Mnpeiita  is  hea'ed  wiiii  ahsoliite 
alcohol,  the  colour  is  readily  ."itripped  from  the  fihre  and 
passes  into  the  alcohol.  I5y  adding  wat<r  to  the  alcoholic 
solution  the  dye  can  be  transfeiTcd  hack  to  the  silk.  This 
cxpeiiment  is  seeiniufrly  incompatible  with  the  chemical 
theory  of  djeinc;  firsi  advanced  by  the  author  in  1SS8. 
According  to  the  latter  ihcoi'y.whcn  either  wool  or  silk  is  dyed 
with  basic  dyestuffs,  the  colourless  colour-base  unites  with 
some  constituent  of  the  tibre  (which  is  probably  identical 
with  or  analofrou-;  to  lanuginic  or  sericinic  acid)  to  form 
an  insoluble  coloured  lake.  It  is  now  suggested  lliat  the 
rosanilino  is  extracted  from  the  silk  in  the  form  of  such  a 
compound.  The  alcoholic  solution  eould  not  contaiu  ros- 
anilino as  base,  for  that  is  colourless,  nor  as  hydrochloride, 
for  this  salt  has  been  shown  by  Knecht  (IS.SS;  to  be 
quantitatively  decomposed  in  the  process  of  dyeing.  This 
view  is  supported  ( I )  by  the  fact  that  lakes  formed  from 
lannginic  acid  and  Magenta  are  found  by  experiment  to 
be  soluble  in  alcohol.  (2)  On  repeating  Witt's  experiment, 
and  pouring  the  alcoholic  solution  into  water,  an  intensely 
coloured  and  very  finely  divided  precipitivte  separates  out. 
(3)  ]iy  extracting  with  alcohol,  silk  or  wool  dyed  with 
1  per  cent,  of  Night  Ulue.  a  lake-giviug  s'.bstanee  was 
actually  isolated  along  with  the  dyestufl.  The  alcoholic 
rolution  was  evaporated  down  to  a  small  bulk,  and  poured 
into  a  dilute  warm  solution  of  barium  hydrate,  the  separated 
Xiglit  HUie  base  tillered  off,  and  excess  of  barium  removed 
by  passing  in  carbon  dioxide  and  boiling.  The  filtered 
solution  was  evaporated  down  to  dryness,  and  left  a  yellow 
amorphous  substance,  which,  dissolved  again  in  water,  was 
found  not  only  to  precipitate  Night  lilue  again,  but  other 
basic  dyestuffs.  The  substances  isolated  from  the  alcoholic 
extracts  of  both  wool  and  silk  dyed  with  Night  Blue,  are  not 
identical  with  either  lannginic  or  sericinic  acid.  Whether 
they  are  present  as  such  ia  woo!  and  silk,  or  whether  they 
are  only  produced  during  the  process  of  dyeing,  is  un- 
certain, hut  the  extract  obtained  from  silk  .alone  with 
alcohol,  does  not  contain  a  lake-producing  substance  (see 
also  Ber.,  35,  [5],  1022).— H.  L. 

Jfool;  Influence  of  nitain  Moniantiiig  Assistants  upon 

the    Spinning  Properlij  of  .      S.  KapfF.      Farber- 

Zeit.,  19U2, 13,  [7],  107—109. 
S.ViMrLE  lots  of  wor.ited  yarn,  each  weighing  4  kilos.,  were 
mordanted  in  a  Sehirp's  d\eing  apparatus  with  (1)  1'.5  per 
cent,  (of  the  weight  of  the  wool)  of  potassium  biehromato 
and  ."5  per  cent,  of  lactolin  (this  Journal,  1898,  92.3)  ; 
(2)  2  percent,  of  potassium  bichromate,  .3-5  per  cent,  of 
liguorosin  (this  Journal,  189S,  45),  and  1'2  per  cent,  of 
sulphuric  aci  i  ;  and  (.'3)  ;i  per  cent,  of  potassium  bichromate 
and  2-5  per  cent,  of  tartar.  The  tenacities  of  the  several 
lots  were  then  determined,  aud  were  found  to  have 
decrea.sed  to  the  extents  of  (1)  I-G,  (2)  li-Ol,  and 
(a)  10-3  per  cent,  as  compared  with  what  they  were 
originally.  Samples  of  worsted  yarn  mordanted  in  glass 
beakers,  under  identical  conditions,  with  the  above  pro- 
portions of  the  same  mordanting  compounds,  showed,  on 
te.sting,  an  increase  in  tenacity  of  4-6  per  cent,  in  the  cas-^ 
of  (1),  and  of  4-3  per  cent,  in  that  of  (2),  and  a  decrease 
of  4 -OU  per  cent,  in  that  of  (3).  These  higher  results  are 
due  to  the  felting  which  takes  place  in  working  on  the 
small  scale.  The  wool  mordanted  by  the  aid  of  lignorosin 
contains  more  chromic  acid  than  that  mordanted  by  means 
of  lactolin.  This  was  proved  by  dyeing  with  dyestutls 
sensitive  to  that  acid,  e.g.,  Ha^mateiu,  Indigo  and  Acid 
Alizarin  Blue  U  B,  on  the  one  baud,  and,  on  the  other 
hand,  Mith  dyestuffs  which  are  developed  by  the  same  acid, 
as  the  Chromotropes.  The  lactolin  mordant  gave  in  the 
first  instance  darker,  in  the  second  paler,  shades.  Hence 
it  would  seem  lliat  lactolin  reduces  better,  and  injures  the 
fihre  less  than  lignorosin. 

FliJgl  aud  Koller  (this  Journal,  1903,  339)  have  recently 
e.'iperimented  with  proportions  of  the  above  mordanting 
compounds  different  from  those  employed  in  this  research, 
but  as  they  used,  in  dyeing  the  mordanted  wool,  quantities 
of  dyestuffs  which  were  inadequate  to  s.iturate  the  m<u-- 
dants,  the  results  they  obtained  cannot  be  considered  as 
conclusive. — K.  B. 


Turket/  Red;  Action  of  Oil  iu  the  Ancient  Process  f< 

Dyeing .     Driesscn.     ,Soc.  Ind.  de  Mulhouse   190- 

'1,  .">. 
OwixG   to  the  formation  of  oxj  cellulose  in  oiled   tissue 
exposed  to  sunlight,  these  fabrics  acquire  the  property  t 
so  euerKetically   that   ordinary  almi| 


fixlns  the   mordants 


m.ay  be  employed  in  the  mordanting" bath,  as  in  thc'Asia'til 
proueFS.  In  certain  of  these  Asiatic  methods  for  Turk?" 
Red,  the  dyeing  is  performed  without  any  aluminiui 
mcrdant,  hut  in  these  cases  the  plant  djini/i  employed  i 
the  process  is  found  to  contain  salts  of  alumina,  and  in  a 
probability  the  leaves  of  cnsha,  also  used  in  thiseouaeclioi 
contain  either  alum  or  aluminium  sulphate. — G.  T.  M.       |i 

English  rATEsis.  " 

Mercerising  Yarns;  and  Apparatus  for .     A.  KOmei 

Oberdollendorf,   Germane.     Eng.    Pat.    19. 55,";    fVj    i 

19Ij1.  '  '         ■ 

Skk  Fr.  Fat.  30G,S26  of  IDOl  ;  this  Jouri-al,  1902,  48. 

— E.  B. 
B/eachinij    Kier   irilh    Circulation    ]  aires.    J.   ('.  Tyni- 

Garfield,  X.J.,  U.S.A.  Eng.  Fat.  140C,  Jan.  18,  1902. 
(Dhicok-valvijs  opening  downwards  are  arranged  in  a  parti 
tion  below  the  false  bottom,  and  one  opening  upwards  i 
placed  in  the  central  vertical  pipe  of  a  bleaching  kiet 
Steam  is  supplied  to  the  bottom  of  the  kier,  and  the  liquo 
circul.ates  as  usual  through  the  vertical  pipe  and  body  o 
the  kier.— K.  B. 

Blenching    Cotton   and  other    Te.rtile   Materials;  Mtthoi 

and  Apparatus  for  Electrolytic .     A.  A.  Vogelsang 

Dresden,  Germany.     Eng.  Fat.  4017,  Feb.  25,  19ol. 
A  I'ATE.NT  supplementary  to  Eng.  Fat.  20,214  of  1S99  (Ibi 
Journal,  1900,  741). 

Cotton  yarn  in  the  bundles  in  which  it  comes  from  the  mill 
is  scoured  aud  bleached  in  the  same  apparatus.  With  thi 
object  the  bundles  .ire  placed  end  on  end  upon  a  piatfortj 
anil  thus  lowered  into  a  kier.  Here  they  are  treated  ii 
succession  with  caustic  .soda,  sodium  hvpochlorite  (pre 
ferahly  jireparcd  according  to  Eng.  Fat.'  14,104  of  ISlnH 
this  Journal,  1901,  49),  and  sulphuric  aciil,  heiug  riDsc( 
after  each  operation.  The  platform  is  then  raised  and  tin 
bundles  arc  removed  from  the  kier.  Finally,  the  yarn  i; 
■n  ashed  in  an  ordinary  hank-washing  machine  and  is  hydro 
e.'ilracted  and  dried. 

The  apparatus  claimed  comprises  tanks  for  the  preparalioi 
and  reception  of  the  solutions  employed,  an  electrolysei 
and  a  bleaching  kier,  a  special  feature  being  the  conslnic 
tion  and  arrangement  of  the  latter  and  its  assoeia'ed  part.*. 

-E.  it. 

Bleaching,  Washing,   S,-c.,  Textile  Falirics  ;  Apparatus  f<i 
J.    Gebauer,   Ch.arloltenhurg,    Gcrmanv.     Eiijj 
Fat.  8828,  April  29,  1901. 

To  ensure  uniformity  in  the  treatment  of  textile  fabrics  ii 
the  Operations  of  bleaching,  washing,  See,  the  Dcces.«ar 
liquors  are  passed  through  the  fabrics  in  a  iiorizontal  iusteai 
of  iu  a  vertical  direction. 

A  perforated  vessel  b  (see  figure),  which  nuiy  be  eithe 
fixe  J  or  movable,  is  placed  inside  a  second  vessel  a  a 
similar  shape,  in  such  a  manner  that  spaces  are  left  between 
the  sides  aud  bottoms  cf  the  two  vessels. 

In  the  scouring  operation,  the  vessel  h  is  first  filled  nitl 
hot  lye,  which  is  then  drawn,  by  means  of  the  pump  </,  frou 
the  space  h,  and  forced  itito  ihe  boiler  f,  aud  thccc, 
through  the  pipe  /  into  the  space  iutervening  bitiveeo  th 
sides  of  the  two  vessels,  whence  it  flows  radially  and  hori 
zontally  through  the  materials  contained  in  the  inner  vesst 
to  the  central  perforated  jiipe  d,  which  is  closed  at  the  lo) 
back  into  the  collecting  space /i.  Steam  ni.ny  be  introduce 
into  the  pipe  /,  to  directly  heat  the  lye.  To  cause  the  lillc 
to  enter  the  inner  vessel  in  currents  of  equal  force,  eilhc 
parallel  rings,  /,  ('  &c.,  projecting  outwards  to  greato 
distances  as  they  descend,  are  lixcd  upon  the  outside  of  lU 
vessel,  or  a  spiral  baud  is  placed  outside  tljis  iu  such 
manner  that  the  chambers  between  the  adjaecut  coil 
decrease  in  si?e  towards  the  bottom  of  the  appatatus. 
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The  vessels  a  and  b  aro  made  of  materials  which  are 
ipable  of  resisting  the  aclion  of  alkalis  and  of  acids,  so 
lat  the  "operation  of  bleachintr"  and  washiuf;  can  be 
Tected  in  the  same  apparatus,  without  the  necessity  of 
ansferring  the  textile  fabrics  from  one  vessel  to  another. 


'  The  fabrics  may  be  washed  in  the  vessel  in  which  they 
e  scoured,  or  the  inner  vessel  maybe  removed  from  the 

I'ssel  a,  and   the   fabrics    then   transferred  to     a  second 

'issel  of  similar  shape,  but  made  cf  a  material  which  is  not 
pabk'of  resisting  acids.     This  is  employed  in  conjunction 

■  th  an  outer  tank  and  suitable  washing  apparatus  ^E.  B. 

eamitig,  Ayeing,  and  Drying  JFab- 

rics ;     Apparatus  for    .  T. 

Walsh,  Lowell.  Mass  ,  U.S.A.  Eug. 
I'at.  2:i(:4,Jan.  28,  1902. 

^lE  endless  chains  hitherto  u  scd  in  eon- 
luous  steaming  apparatus  are  dis- 
used  with  and  replaced  by  metallic 
"Js  or  tubes,  provided  with  collars, 
lich  run  or  slide  in  parallel  tracks, 
iilst  maintained  at  right  angles  to  the 
igthof  the  latter.  The  textile  fabrics 
be  steamed  are  fed  into  the  ai)pa- 
!  us  at  one  end  and  withdrawn  at  the 
icr  end,  continuous!)-,  while  the  rods 
•  moved  forward  intermittently  by 
I'Ous  of  c.^ms.  Spring  latches  are  em- 
ived  to  prevent  the  rods  from  relurn- 
'.,  and  a  trough-shaped  bar  is  pressed 
linslthe  rod  last  tilled  with  the  fabric, 
prevent  the  weight  of  the  fold  lying 
on  this  from  drawing  away  the  fold 
ich  is  being  formed  upon  the  rod 
'ler  the  feed  rollers.  The  steam 
imber  is  supplied  with  steam  in  the 
lal  mriuner. 

iV  combination  of  two  such  arrange- 
Dts  of  apparatus,  placed  side  by  side, 
■liiiined.  One  of  these  works  in  one 
1  the  other  in  the  opposite  direction, 

ri»ds  as  they  arrive  .at  the  exit  end 
one  arrangemeiu  being  mechanically 
,usferred  to  the  entrance  end   of  the 
er  arrangement. 
The  apparatus  may  be  employed  in 

processes  of  ageing  or  of  drying, 
which  cases  a  mixture  of  air  and 
im,  or  bot  air,  is  supplied  to  it. 
— E.  B. 

'ting,  Scourinn,  Bleackiiig,  i^c  ,  y'arjis  in  Cop  or  similar 

Compact    Form ;    Apparatus  for ,      E.    Ilindley, 

'.  Walkir,  ,and  M.  Rose,  Stockport.     Eng.  Pat.  2r>,ll5, 
i)ec.  21,  laoi. 

:k  object  of  this  invention  is  to  afford  means  of  reversinn- 

.  direction  of  the  flow  of  dye,  &c.  liquors  through  yarns 

ch  are  dyed  in  the  form  of  cops,  in  apparatus  in  which 

liquors  are  alternately  drawn  and  forced  thiough  the 


cops  by  means  of  a  pump,  without  reversing  the  action  of 
the  latter.  This  is  attained  by  means  of  three-way  taps  upon, 
and  of  a  branch  pipe  connected  with,two  pipes  communicating 
with  the  pump  and  the  dye-vessel,  in  which  the  cops  are 
placed  upon  tubes  in  perforated  plates.— E.  B. 

UxiTED  States  Patents. 

O-iiJising     Yarn;     Machine  for    .       J.    W.    Fries, 

Winston-Salem,   \orlh    Carolina.       L'.S.    Pat.    696  03'' 
March  2.'5,  1902.  "' 

Long  lengths  of  yarn  are  steamed,  oxidised,  and  dried  by 
passing  round  two  cylinders  (not  shown),  placed  at  the 
upper  and  lower  ends  of  a  tall  vertical  rectangular  closed 
chamber  A,  subsequently  issuing  from  the  bottom  of  the 
closed  chamber  and  winding  in  a  zigzag  course  round 
a  scries  of  hollow  drying  cylinders,  e,  e.  e,  e,  journalled 
on  hollow  horizontal  bearings,  A',  A',  K.  The  closed 
chamber  is  fitted  iviili  a  steam  coil  (not  shown),  placed 
between  the  two  cylinders,  and  the  hollow  bearings  of  the 
drying  cylinders  communicate  with  a  vertical  steam  pipe 
G,  the  lower  cud  of  which  is  joined  to  the  steam  coil  by 
means  of  a  horizontal  connecting  tube  (i'.  The  steam  is 
blown  into  the  pipe  G,  passes  into  the  hollow  bearings  K, 
K,  K,  and  thence  into  the  hollow  dr-\iua  cvlinders  and  the 
connecting  pipe  ti',  being  finally  admitted  into  the  closed 
chamber  through  the  steam  coil.  A  suction  pipe  L  at  the 
bottom  of  the  closed  chamber  leads  to  the  exhaust  fan 
employed  in  removing  the  waste  steam  and  water.  The 
yarn  being  dyed  in  the  pans,  p,p,  provided  with  pressure  and 
guiding  rollers  li,  K  and  P,  P,  passes  into  the  closed  chamber 
at  Y,  and  after  passing  twice  over  the  drying  cylinders  is 


led  off  by  the  guide  .f.  TLe  drying  cylinders  and  those 
contained  in  the  closed  chamber  arc  driven  by  suil.ablo 
gearing  at  the  same  surface  speed. —  G.  T.  .M. 

Fibres  ;    Process  fvr  Ihtling    Vegelab/c  .     Uy  p.  s. 

Summers,  Chicago,  U.S.A.      U.S.  Pat.  096,515,  April  ] 
1902.  ' 

The  agents  employed  iu  retting  vegetable  fibres  (fla.v, 
hemp,  ramie,  &.<;.)  separate  the  filaments  by  dissolving  out 
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the  Kommy  and  pectose  substauces  which  bind  these 
together  It  is,  however,  important  that  the  fibres  should 
not  durin"  this-  process,  be  deprived  of  their  oily  and  waxy 
constituents,  for  if  this  occurs  they  lose  their  soft  sdky 
textare  and  become  harsh.  Artificial  retting  may  be 
sntisfactorilv  effected  by  the  use  of  an  aqueous  solution, 
more  or  less  saturated  with  these  oilv  and  waxy  substances 
hut  not  with  the  fjummv  matters.  This  solution  is  prepared 
by  Eteepiuf;  in  r.iin  or  distilled  water  a  batch  of  uulreated 
fibres,  agiTatin;  the  solution  with  litharge  to  extract  the 
gum,  and  filteiing  to  remove  the  gummy  precipitate  and 
excess  of  precipitant.  Barium  sulphate,  stannous  chloride 
or  lime  may  be  employed  as  precipitant,  but  litharge  is 
most  efficacious. 

The  best  qualities  of  fibres  are  produced  when  the 
retting  solution  is  quite  saturated  with  the  oily  and  w.axy 
substances,  and  since  fresh  water  must  be  added  from  time 
to  time  to  compensate  for  that  recnoved  in  the  moist 
product,  the  state  of  saturation  is  maintained  either  by 
steeping  iii  the  liquid  the  skins  which  surround  the  stalks 
of  the  fibre,  those  ml  torials  containing  a  largo  amount  of 
the  necessary  ingredients,  or  by  working  up  inferior 
nullities  of  fibres  in  the  pirtiallv  exhausted  solution. 
'  — G.  T.  SI. 

Filaiiriil.t ;     Apparatus  for    the  Prodiirlio-i    of    FibivJess 

.     \v.  A.   r.  Werner,   Londoa.     U.S.  P.it.  097, .^80, 

April  15,  1902. 
The  apparatus  for  spinning  filaments  from  solutions  of 
cellulose  and  other  substances  consists  of  a  closed 
receptacle  for  the  solution,  fitted  with  a  provi.-iou  for 
admitting  compressed  air  and  valve  cocks  arranged  radially, 
terminating  in  nozzles  for  forming  the  threads.  The 
threads  are  collected  on  removable  spools  situated  _  in 
casings  mounted  on  revolving  discs,  a  suitable  coagulaliog 
liquid  being  contained  in  the  casings. — J.  F.  B. 

Di/cing  Apparatus.      .1.   Hiissong,  Camden,  New  Jersey. 
U.S.  Bat.  695,727,  March  18,  19U2. 

The  dye- vat  is  fitted  with  a  central  frame  carrying  on 
cither  side  the  sticks  for  supporling  the  hanks  of  yarn  ;  the 
width  of  these  sticks  is  much  greater  than  their  thickness, 
and  by  a  suitable  arrangement  of  worm-wheels,  one  of 
which  is  placed  on  each  stick,  they  may  be  turned  alter- 
nately through  90°  without  the  hanks  on  adjacent  sticks 
coming  into  contact.  Two  slat  sectious  are  hinged  to  the 
frame,  one  on  either  side  immediately  above  the  sticks  and 
the  slats  are  placed  directly  over  the  spaces  between  the 
^tick■*,  their  object  being  to  promote  the  circulation  of  the 
(lye  liquor  through  that  portion  of  the  yarn  which  rests  on 
tlie  sticks,  thus  ensuring  the  uniform  dyeing  of  the 
material.  Each  slat  is  terminated  by  a  flange  which  rests 
directly  on  the  subjacent  stick,  and  prevents  any  slipping 
oij  of  the  yarn.  When  it  is  desired  to  remove  the  hanks, 
the  hinged  slat  frames  can  he  rotated  upwards,  and  held 
in  such  a  position  that  they  are  clear  of  the  sticks.  'J'he 
circulation  of  the  dye  liquor  is  effected  by  two  wliee's 
placed  in  a  chamber  fitted  to  one  side  of  the  dye-vat  and 
partially  separated  from  it  by  a  partition  which  permits 
the  liquid  to  pass  out  either  below  or  above  it. — G.  T.  M. 

VI.-COLOURING  WOOD,  PAPEE. 
LEATHER,  Etc. 

Coloured  Paper;  Casein  in  the  Manufacture  of . 

I'apier-Zeit.,  1302,  27,  [3'].  HO"- 

C.\SKi>'  is  frequently  employed  for  fixing  the  colour  on 
coated  coloured  papers,  but  it  is  not  suitable  for  all 
colours.  Casein  size  is  good  for  all  white  and  very  pale 
shades,  for  yellow,  red,  and  orange  colours,  but  for  green, 
blue  and  all  mixtures  or  tones  of  these  colours  it  does  not 
answer.  When  the  pastes  contaiaing  these  colours  come 
froir.  the  mixiug  machine  ihey  are  perfectly  fluid  and  work 
beautifully,  but  this  does  not  last  long.  After  a  short  time 
the  composition  begins  to  thicken  slowly  iiiilil  it  can  no 
longer  be  spread.  The  paper  coated  with  it  first  acquires 
(I  marbled  appearance,  and  shortly  afterwards  the  rollers  of 


the  machine  fail  to  take  up  the  colour.  Xo  remedy  f 
this  trouble  has  yet  been  found,  and  such  colours  can  on 
be  worked  in  the  old  way,  prepired  with  good  Cologne  sij 
The  ciuse  probably  lies  in  the  combiuaiion  of  the  coloi 
with  the  alkali  employed  to  brin':;  the  casein  into  solution 

—J.  F  li, 

United  St.itks  Patest. 

Leather  Colouring  Machine.     W.  H.  Moore,  .Salem,  U.S. 
US.  Pat.  693,501,  Feb.  18,  1902. 

Tuts  invention  consists  of  a  machine  designed  for  tl 
purpose  of  applying  a  seasoning  mixture  to  leatlic 
previous  to  glazing  It  is  also  claimed  that  thi;  macliii 
may  be  used  for  oiling,  coltiuring,  enamelling,  or  ja])anniD 
The  machine  is  provided  with  two  stationary  pads  which  a 
saturated  with  the  seasoning  and  pressed  close  togcthe 
the  skins  are  drawn  between  these  p ids,  afterwards  bcin 
gr.isped  by  two  bhi-les  and  drawn,  first  against  two  fixe 
flat-faced  brushi's,  then  between  tMO  finishing  pads,  whit 
remove  the  surplus  seasoning,  and  also  cipialise  its  distrihi 
tiim.  The  skins  are  finally  jiresscd  against  two  ihii 
rubber  blades  which  draw  them  ijuite  flat  and  stretch  Ihcai 

— M  C.  L. 

VII.-ACID3,  ALKALIS,  AND  SALTS. 

Salts  ;     Beha-jiour   of    Hiidrogm    Peroxide   with   cert  a 
.     P.  G.  Melikofl'. 

See  under  WW .,  page  045. 

Carbonates  ;   Actim  of  Hi/drogeii  Pero.rile  on  — — . 
P.  Ka/.aaczky. 

See  under  XXIV.,  p:iji'  645. 

Phosphates  ;  Action  of  Hi/irojcn  Peroxide  on  ——, 

G.  J.  Petrcuko. 

See  under  SXIV.,  page  645. 

0.ryr/en  ;   Ncu-  Method  of  Preparing .     G.F.  Jaubcrl 

Comotes  lieud.,  134,  [14],  778—779. 

Pkhoxide  of  sodium,  peroxide  of  potassium,  or  th 
mixture  of  the  two  obtained  from  the  licpiid  alloy  of  the  liv 
metals,  is  mixed  with  potassium  or  other  perraauEanale.wii 
a  hypoL-hloritc,  or  with  a  trace  of  a  salt  of  nickel  orcoppc 
and  the  whole  agglomerate!  by  compression.  Uu  treatiii 
with  water,  oxygen  is  given  otf  freely  in  the  cold.  In  th 
case  of  the  mixture  of  peroxide  with  perui  inganate  •> 
hypochlorite,  part  of  the  oxygen  is  of  course  derived  froi: 
the  reduction  of  these  substances.  The  operation  i 
extremely  convenient — any  form  of  Kipp  or  othe 
automatic  genera:or  can  be  used — and  the  gas  obtained  i 
exceedingly  pure. — J.  T.  D. 

United  States  Patents. 

Vacuum-Pan    [for   Brine.  .J'c.].      G.  L.   Hibaud, 
Grand  Saline,  Texas.     U.S.  Pat.  697,.'566,  April  8,  1902. 

Each  heating  section  of  the  vacuum-pan  is  supported  on 
transverse  tube,  mounted  iu  dovetail  grooves  in  brackets  a 
the  lower  part  of  the  pan.  Into  one  end  of  this  tube  i 
threaded  a  short  tube,  which  passes  through  the  wall  of  th 
pan.  the  exhaust-pipe  being  siniil:  rly  connected  to  ih 
other  end.  The  steam-pipe  is  packed  into  the  short  tiil 
above  jnentioned,  and  extends  into  the  transverse  tu'" 
The  steam-pipe  is  made  in  separable  sections  united  I 
couplings,  which  also  connect  with  branch  pipes  extendiu 
into  heating  lubes  screwed  into  the  transverse  tube,  th; 
arrangement  enabling  the  steam-pipe  to  be  withdrawn  f<> 
repairs.  A  vertically-movable  disch.arge-ehamber  at  th 
bottom  of  the  pan  has  an  upwardly-extending  neck,  cKisf 
at  its  upper  end,  but  having  lateral  aperlures,  adapted  i 
slide  in  the  outlet  of  the  pan,  cylinders  and  pistons  hoii' 
proviilei  for  moving  the  chamber.  When  the  chamber  • 
r.aised,  the  neck  projects  into  the  pan  and  permits  th 
discharge  to  take  phice  through  its  lateral  aperlari - 
When  the  chamber  is  lowered,  the  neck   is  witbdrawD  ioli 
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\n  sleeve  connected  to  the  outlet,  so  closing  the  apertures. 
irho  movement  of  tlie  neck  serves  to  break  any  crust  of 
tbe  salt,  &c.,  which  mav  form  an  arch  over  the  outlet. 

— li.  A. 

Causlic  Alkali ;    Process  of  Making .     II.  A.  I'rasch, 

Xew  York.     U.S.  Tat.  697,465,  April  1.1,  Ul()2. 

rosiri'uE  with  Eug.  Pat,  22,C9S,  1900,  this  Journal,  !901, 
370.  Ammonia  is  absorbed  in  solution  of  au  alkali  salt 
(such  as  sodium  clilorido),  and  an  oxide  of  a  metal  capable 
)f  veaclins  with  the  ammonia  and  producinj;  the  caustic 
ilkali  (such  as  nickel  hjiiroxide)  is  added.  For  example, 
Allium  chloride  solution  is  caused  to  absorb  a  staled  pro- 
portion of  ammonia,  and  nickel  bvdro.xide  is  added.  The 
nsohible  nickel-ammonium  chloride  that  forms  is  removed, 
nashed  with  saturated  sodium  chloride  solution,  dissolved 
n  wafer,  aid  nickel  hvdroxide  recovered  bv  adding 
?alcium  hvdroxide ;  tbe  ammonia  is  recovered  by  dis- 
illalion.  The  caustic  sod.i  folulion  first  obtained,  is 
(incentrated  in  vessels  suitable  for  the  recovery  of  the 
mmonia  present,  Aliernalivelj,  nickel  hydroxide  may 
le  mixed  with  a  salt  of  an  alkali,  as  XaC'l,  and  the  mixture 
■xposed  to  ammonia  sfis,  until  sufficient  for  the  reaction 
s  absorbed.  The  mixture  is  then  lixiviated  to  obtain  the 
.'austic  alkali  in  solution,  and  the  nickel-aiiinionium  salt. 

— E.  S. 

Limeliiln.     W.  Gleason,  New  York,  U.S.A. 
U.S.  Pat.  693,.")99,  I'eb.lS,    190L'. 

fuis  Is  an  upright  kiln,  in  which  oil  is  employed  as  fuel ; 
t  is  provided  with  a  conical  combustion  chamber  and 
moke  stack,  and  a  trough-shaped  bottom  and  draw-hole 
or  the  removal  of  the  lime.  At  the  four  coruers  of  tbe 
ciln,  water-jacketed  burner  tubes  are  arranged,  pointing 
owaids  the  centre  of  the  kiln.  The  claims  include  an 
HTunpement  for  permitting  a  continuous  flow  of  water 
hrough  the  jackets,  and  a  means  of  supplying  oil  to  the 
lumei's.  In  one  wall  of  the  kiln  a  boiler  is  set,  the  steam 
rom  which  passes  to  the  oil  injectors. — \V.  C.  H, 

lime,  !)C.  ;    Method  of  Calcining  .      B.    E.   Eldred, 

Brookfine,  Mass,,  U  S.A.    U.S.  Pat.  692,257,  Feb. 4,  1902. 

-\"  the  apparatus  described  for  carrying  out  this  method, 
vertical  flue  is  arranged  in  the  centre  of  the  upper  part 
f  the  kiln,  by  means  of  which  the  products  of  combustion 
re  led  round,  mixed  with  more  air,  and,  by  an  artificially- 
ccelerated  draught,  re-introduced  beneath  the  grate  of  the 
urnace,  in  order  to  retard  the  combustion  of  tbe  fuel 
bere ;  the  resulting  heating  agent  being  re-ignited  by  the 
alcining  mass  of  lime,  in  which  the  combustion  is 
ompleted.— W.  C.  H. 

illm'itic  Salts  ;    Apparatus  for  llie  Eleclroh/tic   Decom- 
position of .     J.  I).  Gilmour,  Glasgow,  N.B.     U.S. 

Pat.  695,302,  March  11,  1902. 

EEEag.  I'at.  1S,397,  1900  ;  this  Journal,  1901,  1220. 

— E,  S. 

ilumincus    Ores ;     Purifying  .       D.   A.    Peniakoff, 

Brussels.     U.S.  Pat."  695,762,  March  18,  1902. 

uxiTE,  or  other  ferro-aluminous  ore,  is  heated  iu  a  current 
f  hydrogen  sulphide,  in  a  vessel  forming  one  of  a  series, 
ic  members  of  which  can  be  successively  charged  and 
rought  into  action,  so  as  to  render  the  process  continuous, 
he  ore  in  which  the  iron  oxide  has  been  thus  converted 
ito  sulphide  (as  indicated  by  the  blackening),  is  acted 
pon  by  an  acid,  as  sulphuric  or  hydrochloric  acid,  which 
ssolves  the  iron,  setting  free  HjS,  which  may  be  recovered. 

is  stated  that  the  alumina  is  not  attacked  by  the  acid  as 
ngasiron  sulphide  is  present.  The  product  is  methodically 
ished,  and  contains  alumiua  free  from  iron,  soluble  in 
neentrated  acids.  Or  the  sulphurised  ore  may  be  acted 
)on  by  sulphurous  acid,  which  dissolves  tbe  iron  as 
■■posulphite ;  the  separated  solution  and  washings  are 
iated  with  an  alkali  to  precipitate  the  iron,  and  the 
terH  solution  is  concentrated  to  obtain  crystalli.sed 
kah  hyposulphite,  alumina  free  from  iron  being  obtained 

before. — E.  s. 


VIII.-GLASS,  POTTERY,  ENAMELS. 


United  States  Patekts. 


Glass- :eor!;in;    Ma' 


J.   \V.  Colburn,   Ohio,  U.S.A. 


U.S.  Pat.  696,007,  March  25,  1902. 
TuilRK  are  41  claims  for  the  combin.ition  of  a  receptacle 
for  holding  molten  glass,  with  a  machine  for  drawiug  the 
plastic  glass  from  the  receptacle,  and  for  successively 
compressing,  fl.attening,  and  cooling  the  sheet.  A  con- 
tinuous sheet  can  be  dniwn,  and  the  thickness  regulated  as 
desired— W.  C.  II. 

Glass-uoi/iiiig  Machine.      J.    W.    Colburn,    Ohio,  U.S..V. 

U.S.  Pat.  696,008,  M.irch  25,  1903. 
TnE  23  claims  include,  among  other  details,  the  combina- 
tion of  a  leceplacle  for  holding  molten  glass  in  a  plastic 
condition,  and  a  means  of  separaiing  the  same  free  from 
scum,  &c.,  with  a  gathering  plate  for  withdrawing  a  portion 
of  the  plastic  material,  and  means  for  drawing  the  materia), 
without  torsif  n,  and  compressing  it  into  a  sheet  of  requisite 
thickness;  also  means  of  cooling  and  setting  the  sheet 

— W.  V.  II. 

Cei-amic  Wares  ;  Kiln  for .     W.  E.  Rivers,  OldbridTe 

Kew  Jersey,  U.S.A.  U.S.  Pat.  693,155,  Feb.  11,  1902°  ' 
The  kiln  is  circular,  and  has  a  series  of  furnaces  arranged 
radially.  The  crown  of  each  furnace  is  inclined  down- 
wards towards  its  inner  end,  and  the  grate  is  similarlv 
inclined,  but  at  a  less  angle  than  the  crown,  whereby  the 
gas  outlet  is  contracted;  the  main  gas  outlet  is  inclined 
upward,  and  divided  into  a  vertical  and  a  horizontal  flue, 
both  of  which  open  into  the  floor  of  the  kiln.  The  kiln  is 
of  the  "  downward-draught  "  class.  Under  the  floor  is 
a  large  annular  flue  connected  by  radial  flues  with 
chimney-flues  on  the  one  hand,  and  on  the  other  with  a 
smaller  annular  flue.  The  annular  flues  communicate  with 
the  oven  by  means  of  passages  through  the  floor  of  the 
kiln.— \V.  (•   H. 

IX.-BUILDING  MATERIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

United  States  Patent.?. 
Wood;   Compound,  Method  and  Process  for  Fireproofing 

.     J.    L.   Ferrell,     Philadelphia,    Penn.     U.S.  Pat«. 

695,679,  695,678,  and  69,5,450,  March  18,  1902. 
The  compound  dcsciibed  in  Pat.  695, 67?,  is  prei>arcd 
by  mixing  a  solution  of  aluminium  sulphate  with  a  solution 
of  a  carbonate  (e.g.  magnesium  carbouate) ;  it  is  cl.aimed 
that  with  this  preparation  the  wood  is  not  discoloured  as  it 
is  with  aluminium  sulphate  alone. 

Under  the  second  patent  is  claimed  the  production  of  a 
fire-proof  material,  consisting  of  wood  impregnated  with 
the  above  compound,  the  excess  moisture  being  sub- 
sequently evaporated  off. 

The  process  described  in  the  third  patent  consists  in 
injecting  a  fluid  reagent  into  one  end  of  a  body  of  wood, 
iu  the  direction  of  the  grain,  until  the  specific  gravity  of 
the  liquid  discharged  from  the  other  end  is  the  same  as  the 
specific  gravity  of  tlie  liquid  injected.  The  escape  of  the 
liquid  at  the  dl.schargc  enel  is  then  prevented,  and  liquid 
injected  until  it  escapes  from  the  circuinfcrcuce  of  the 
body.  The  wood  so  treated  may  then  be  treated  in  a 
similar  manner  with  a  second  liquid,  which  caii  react  with 
the  former,  and  thus  produce  a  mixed  salt  in  the  substance 
of  the  wood,     (See  this  Journ.il,  1902,  550.)- W.  C.  H. 

Hydrocarbon  Composition.  (Cements,  Pavement,  Knobs 
S;c.)  B,  B.  Clawson,  Cal.  U.S.A.  U.S.  Pat.  692,627,' 
Feb.  4,  1902. 

The  composition  consists  of  100  pounds  of  asphaltum, 
300  pounds  of  bituminous  rock,  100  pounds  of  "  uintahite  " 
or  "  gilsouite,''  50  pounds  of  sanel  or  like  material,  .ind 
5  pounds  of  litharge.  The  asphaltum  and  bituminous 
rock  arc  nielteel  together,  and  in  a  separate  vessel  the 
"  uintahite  "  is  mixed  with  about  20  per  cent,  of  its  weight 
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of  hot  asphaltura,  and  after  cooling  slight:_v,  the  litharge  is 
stirred  in.  All  the  matcviala  are  then  mixed  and  the  sand 
aided,  and  the  whole  nuss  heated  and  thoroughly  stirred. 
'I'liu  pmduct  is  said  to  be  mire  rigid,  and  less  brittle  and 
less  iiitlainaethle  than  products  of  a  similar  character,  in 
the  manufacture  of  which  oil  is  often  used.— W.  0.  H. 

Limekiln.     W.  Gleason.     U.S.  Pat.  093,599,  1902. 
See  under  VII.,  page  C15. 

I.ime,  ^-c.  ;    Mi-thod  of  Calclnlnq .      li.    E.    KIdred. 

ir.S.  Pat.  092,257,  19C2. 

See  under  VI  [.,  page  615. 

X.-METALLURGY. 

Sllrer ;  Loss  of ,  la  the  Roasting  of  Zinc  lilendes  con- 

tainimi  Silver.     C.  .Sander.     Zeits.  angew.  Cheui.,  1902, 
15,  [i5],3:i5. 
TnK  results  of  the  experiments,  which  were  carried  out  in 
MalMra-  and   Liebig-Eichhorn  furnaces,  together  with  the 


analyses    of  the  ores   used,   are    shown   in    the    foUowioii 
tables:—  " 

Tablk  I. 


Loss  in 
Roasting.' 


Anmuiit  of  .Silver  in       From 
the  Ores.  llOOGrms, 

1     ofAK 

then- 
Raw.      Roasted,  were  lost 


Per  Cent. 


Zinc  blende,  M.V I  lO'oO 

„          M.P.  10-03 

F '  11-25 

„            C I  I2-70 

A 13-00 


Qrms. 
pel-  Ton. 
3  to 
413 
2:i0 
321-5 
375 


Grins, 
per  Ton. 

333 

410 

£-27-6 

330 

375 


PerOciit. 

11-77 
10-68 
12-15 
11-82 
12-00 


The  loss  of  precious  metal  was  nearly  the  same  in  the 
five  ores,  amounting  to  10 — 12  per  cent,  of  the  total  silver. 
The  losses  are  caused  by  the  volatilisation  of  the  metallic 
silver,  formed  in  the  process  of  roasting,  and  are  larger  the 
higher  the  temperature  of  the  roasting  furnace  is.    A  large 


Table  II. 


Zinc. 

Sulphur. 

Lead. 

Iron, 

Lime. 

MagneBia, 

Baryta. 

Quarte. 
Per  Cent. 

Per  Cent. 

Per  Cent. 

Percent. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Zino  blende,  M.V 

31-00 

W-26 

7-50 

4-Ji 

1-<J0 

0-65 

24-SO 

2-75 

„          M.V 

41-80 

27-40 

4-00 

3 -on 

1-40 

0-80 

10-65 

10-20 

F 

43-93 

24-05 

7-33 

6- -20 

0-10 

0-15 

. . 

i.'.-w 

„          0 

47-50 

.33-28 

2-15 

13-fiO 

1--J0 

.. 

114 

A 

43-60 

29-07 

8-75 

7-50 

o-ii 

l-lo 

'• 

10  00 

amount    of    silver  and  lead   could   be   found  in  the  dust 
chambers  of  the  furnaces. — F.  N. 

Gold ;  Action  of  Selenlc  Acid  on  .     V.  Leulier. 

See  under  XXlV.,pa(/e  640. 

riatlnum  Metals,  Identification  of ,-  lig  the  Action  of 

Sodlnin  Peroxide.     Leidie  and  Quennessen. 

See  under  XXIII.,  page  GIO. 

Iron-Carhon  Sjstems ;  Equilibrium  of .      G.  Charpy 

and  L.  Grenet.  Bull,  de  la  Soe.  d'Encouragement  pour 
I'lndustrie  Nationale,  1902,102,  [3],  •■^99— 407. 
lioozKBOoii's  suggested  explanation  of  the  known  facts 
relative  to  alloys  of  iron  and  carbon  (this  Journal,  1900, 
101(1),  are  opposed  to  experimental  results  obtained  by 
Hoyston,  Mannesman,  and  others,  as  has  been  pointed  out 
by  Lfi  Cliatclier  and  istansfield.  In  these  experiments, 
however,  the  well-known  influence  of  other  elements,  such 
as  silicon,  manganese,  &c.,  has  not  been  taken  into  account, 
and  therefore  the  abundant  separations  of  graphite  observed 
by  IJoyston  might  have  been  due  to  the  presence  of  silicon 
in  the  iron  employed.  To  investigate  this  point,  the 
authors  have  made  a  large  number  of  experiments  with 
live  samples  of  iron  of  about  equal  carbon  content,  and 
containing  trifling  percentages  of  other  elements  except 
silicon,  which  existed  in  variable  proportion,  as  shown  in 
the  table  of  analyses  following  : — 


Carbon  . . . . 

Silicon 

Manjriuit'se 
Sulphur  ... 
Phosphorus 


8-60         3-40        3-23 
0-07         0-27    1    0-80 
0-03      Traces    Traces 
0-01     I     0-02     ,     0-03 
Traces  I    0-02    !    0-03 


3-20 
1-23 
0  12 
0  01 
0-01 


8-30 

a-10 

0-12 
0-02 
O'Ol 


These  irons  had  been  cast  in  c(dd  water,  and  contained 
no  appreciable  amounts  of  graphite,  except  No.  5,  which 
contained  0-2  per  cent. 

Fragments  of  the  irons  were  annealed  at  various  tem- 
peratures for  more  or  less  prolonged  periods.  These 
temperatures  were  attained   either   by  a  gradual  rise  or  by 


falling  from  a  higher  temperature  :  in  each  case  the 
opi-ration  was  terminated  by  plunging  in  cold  water.  The 
total  carbon  and  the  graphitic  carbon  were  then  determined 
in  the  specimen.  The  following  conclusions  were  arrived 
at:  — 

1 .  The  separation  of  graphite  occurs  at  temperalurei 
which  are  loivei  the  higher  the  percentage  of  silicon.  Thus, 
prolonged  annealing  at  1100°  caused  no  graphite  toseparat- 
from  No.  1,  but  at  1150"  separation  occurred.  No  trace  of 
grapliite  separated  from  No.  2  at  lOOJ',  but  separaiion 
occurred  at  1100'.  Traces  of  graphite  separated  from 
No.  3  at  800°,  and  after  six  hours'  annealing  at  650°  tho 
graphite  in  No.  5  amounted  to  2-83  per  cent. 

2.  77ie  separation  of  graphite,  having  once  commencrd, 
continues  at  lower  temperatures. 

3.  At  constant  temperature  the  sepantllun  of  grapliite 
continues  progresslvelg  at  a  rate  which  Is  the  more  slow 
the  lower  the  temperature  and  the  s/na'ler  the  percentage  of 
silicon. 

4.  The  percentage  of  combined  carbon,  corre.spoitdi»j 
to  a  state  if  c<iulllbrluui  at  any  determined  temperature, 
diminishes  as  the  silicon  Increases,  and  also  as  the 
temperature  Is  lower. 

Microscopic  examination  of  several  spaciuiens  confirmed 
the  results  of  analyses  without  adding  much  information. 
In  certain  specimens  in  which  the  attempt  had  been  made 
to  establish  equilibrium  at  low  temperatures,  it  was 
obseri'ed  that  the  transformation  was  more  advanced  in 
regions  where  graphite  was  in  direct  contact  with  ferritc.' 
It  seemed  probalde  that  in  these  regions  the  chan,^e  had' 
become  complete,  and  consequently  that  the  stable  co  i-' 
dition  of  iron-carbon  systems  in  the  cold  corresi)onds  to' 
the  coexistence  of  pure  iron  and  graphite ;  all  other  C"u-' 
ditioiH  obtaining  in  iron  and  steel,  notably  cementile,  being 
unstable  at  low  temperaturej. 

A  study  of  the  heating  and  cooling  curve?  obtained  by 
the  p^Tometric  method  showed  two  very  distinct  cri'ical 
points.  One  at  about  70ii'  corresponded  to  the  resohiiioii 
of  pearlite.  The  other  occurred  at  about  1150',  and  was 
more  marked  in  healing  than  in  cooling.  It  was  not 
possible  to  determine  if  this  point  corresponded  with  the 
resolution  of  the  martensite-graphite  or  the  martensite- 
cementite  eutectics.     It  may  include  both. 
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The  observations  above  recorded  show  that  some  points 
n  the  diagram  of  Roozeboom  need  modification  ;  but  it 
ccnis  necessary  to  make  further  experiments  before  pro- 
losiug  a  new  theory  (see  also  this  Journal,  19(12,  l!-"'0"). 

— L.  A. 

Lead  and  Tellurium ;    Alloi/s  of .      H.  Fay  ai  d  C.  B. 

GiUsnu.     Amer.  Chem.J.,  1902,  27,  [2],  S'l— !)5. 

rBE  authors  have  made  a  series  of  17  alloys  of  lead  and 
ellurinm,  beginning  at  cither  end  with  the  pure  elements,  and 
Kive  examined  them  misroscopically  and  de!ermmed  their 
reezing  points.  The  results  yield  a  curve  which  shows 
bat  the  addition  of  small  quantities  of  tellurium  to  lead, 
iipidly  raises  the  freezing  point  of  the  latter  G  per  cent., 
aising  it  over  300°  to  above  650°  C.  The  maximum 
reezing  point  is  917°  C,  with  about  33  per  cent,  of 
ellurium,  this  alloy  consisting  of  the  eompiinnd  lea.d 
clluride  I'bTe.  Up  to  this  point  the  le.ad  telluridc  com- 
lound  separates  first  at  the  higher  freezing  points,  the 
einaiuing  lead  freezing  at  its  normal  temperature,  thus 
liiiwing  that  there  is  no  eutectic  formed  between  the  lead 
L-iluride  and  the  lead.  The  lead  telluride,  however,  forms 
11  eutectic  with  tellurium,"when  the  proportion  of  the  latter 
xceeds  .'>8  per  cent.,  and  crystallises  from  it  until  the 
■lire  eutectic  is  formed  with  the  percentage  composition 
if  rS'.i  of  tellurium  and  2I-."i  of  lead,  and  with  a  freezing 
)oint  of  400°  C.  With  further  additions  of  tellurium  the 
Kezing  point  gradually  rises  to  that  of  the  pure  element, 
rliich  is  here  stated  to  be  440°  C. 

The  microstrueture  confirms  the  re>ult-i  obtained  from 
he  freezing  points  and  shows  that  lead  telluride  is  a  con- 
titueut  common  to  all  the  alloys.  Its  formation  in  the 
ireparation  of  the  alloys  is  accompanied  by  the  evolution 
if  light  and  heat.  The  le.id  and  lead  telluride  are 
irobably  i>omorphous.  The  tellurium  used  was  obtained 
inm  wnsle  slime  from  the  electrolytic  treatment  of  copper 
aatle,  and  was  purified  by  converting  it  into  basic  tel- 
iiriuiu  nitrate,  the  crystallisatiin  of  which  from  nitric  acid 
olution  completely  separates  it  from  selenium  and  other 
uetals.  The  basic  nitrate  is  decomposed  by  heat,  the 
ixide  dissolved  in  hydrochloric  acid  and  the  metal  pre- 
lipitated  by  sulphur  dioxide,  .\fter  fusing  and  cooling,  it 
5  crystalline  and  brittle,  with  a  bright  lustre  and  a  specific 
■ravity  of  6 ■•243. 

The  method  finally  employed  for  the  analysis  of  all  the 
Hoys  consisted  in  volatilising  the  tellurium  as  chloride 
[1  a  current  of  chlorine  gas,  ami  weighing  the  residual  lead 
hloride.  The  tellurium  chloride  coull  be  completely  dis- 
illed  off  without  loss  of  lead.  I'eliable  and  concordant 
osults  could  not  he  obtained  by  other  methods,  whilst  the 
bove  was  found  to  be  convenient,  accurate,  and  rapid. 

—A.  W. 

Intimony  and  Tellurium;  Al/o:/.i  of .     H.  Fav   and 

H.    E.    Ashley.      Amer.    Chem.    J.,    1902,    27"    [2], 
95—105. 

t  SERIES  of  alloys  of  antimony  and  tellurium  have  been 
aade  and  examined  «ith  respect  to  their  freezing  points, 
pecific  gravities,  and  microscopic  structure.  The  freezing 
oint  curve  shows  a  maximum  with  a  composition  of 
1'37  per  cent,  of  tellurium  and  38-63  per  cent,  of 
ntimony ;  this  alloy  freezes  at  629°  C,  or  5°  .above  anti- 
lony,  and  corresponds  to  the  compound  SboTc,.  This 
utimcny  telluride  forms  with  tellurium  an  eutectic  alloy, 
untaining  87  per  cent,  of  tellurium,  and  13  per  cent,  of 
ntimony,  and  freezing  at  421"  C.  In  this  alloy  any 
xcess  of  either  the  telluride  or  tellurium  cryst.allises.  The 
ntimony  telluride  is  isomorphous  with  antimony,  and  does 
ot  form  an  eutectic  with  it,  the  portion  of  the  curve  between 
aem  being  approximately  a  straight  line.  These  latter 
Hoys  contain  homogeneous  mixed  crystals  of  pure  anti- 
lony  and  antimony  telluride,  the  field  being  very  similar 
nnxigh  them  all,  except  for  a  tendency  of  the  latter  to 
^gregate  in  excess  of  antimony.  The  curve  dips  slightly 
etween  antimony  and  the  telluride,  and  it  is  possible  that 
compound  SbTe  might  exist,  but  there  is  no  evidence  in 
ivour  of  it  at  present ;  otherwise  the  curve  resembles  the 
ne  obtained  with  the  lead  and  tellurium  alloys  (,9ee  pre- 
?ding  abstract).  The  absence  of  any  extra  heat  evolution 
t  this  stage  precludes   the  formation   of  any  SbTe.     It  is 


evident  from  the  results  that  antimony  and  tellurium  are 
not  isomorphous,  as  they  are  generally  supposed  to  be,  and 
that  consequently  they  do  not  mix  as  such  at  the  tempera- 
ture of  fusion,  antimony  telluride  being  formed  and  existing 
as  a  constituent  throughout  the  series  of  alloys  from  one 
end  to  the  other,  similar  to  the  lead  telluride  in  the 
before-mentioned  series. 

'J  ho  microscopic  samples  had  to  be  specially  prepared, 
owing  to  their  highly  crystalline  and  brittle  nature,  by 
fir.-t  rubbing  on  an  oil  stone  under  -water,  polishing  lightly 
on  a  wheel  with  a  mixture  of  rouge  and  stearic  acid,  and 
then  on  chnmois  leather  stre'ched  ou  a  wooden  block.  The 
etching  was  also  difficult,  and  a''ter  trying  acids  and  iodine, 
the  best  results  ivere  obtained  by  electrolysis,  in  either 
dilute  hydrochloric  acid  or  ammonia.  Oxidation  took 
place  at  the  same  time  p;-oducing  rich  colours,  which 
served  to  distinguish  the  crystalline  constituents.  By 
these  and  other  experiments  with  tellurium,  it  is  thought 
that  some  field  of  usefulness  might  be  opened  up  for  the 
1  irge  quantities  of  it  now  going  to  waste  in  the  slime,  from 
the  electrolytic  extractiou  of  copper  from  certain  American 
mattes. — A.  W. 

Ores  coiilnining  Maynesimr,-  t\ic/iel.  Copper,  and  Iron  as 
Oxidised  Compounds,  Silicates   or  Carbonates ;  Process 

for  tlie  Dry   Sulplialiui/  of .       Siemens  and  Ilalske 

Actien-Ges.,  Berlin.  Ger.  Pat.  130,2;i8,  March  2,  1901. 
Through  Zeits.  aiigew.  Chem,,  1902,  15,  [14],  340. 
The  ore  is  heated  to  from  . 500°  to  1000°  C,  according  to 
its  composition,  and  is,  at  the  required  temperature,  sub- 
jected to  the  action  of  a  dried  and  he^ited  mixture  of 
sulphur  dioxiile  and  air,  in  predetermined  proportions. 
The  operation  should  be  stopped  from  time  to  time  and 
the  ore  leached  with  water  to  extract  soluble  sulphates. 
When  several  melals  are  present,  the  temperature  of  the 
ore  may  be  raised  by  stages,  the  heat  being  so  regulated 
that  the  temperature  at  one  stage  is  below  that  at  which  the 
sulphate  to  be  extracted  is  decomposed,  but  above  the 
decomposition  temperature  of  other  sulphates. — W.  G.  M. 

Engusii  Patents. 

Iron  and  Sloil ;    Process  of  Making  ,  and  Apparatus 

ttsed    therein.     E.  Meininghaus,    Diisseldorf,    Germany. 
Fng.  Pat.  21,481,  Oct.  20,  !90I. 

In  the  conieal-shapcd  furnace  shown  in  vertical  section, 
next  the  casing  1,  is  a  layer  9  of  a  material  forming  a  bad 
heat  conductor,  follov\'ed'  by  a  layer  of  fire-brieks  10,  be- 
tneeu  which  and  the  next  layer  11  of  best  refractory 
bricks  is  the  channel  23,  leading  from  the  pipe  21,  through 
-\vhich  air  is  forced  into  the  hollow  space  13,  where  the  air 
thus   heated    is    mixed    with    combustible    gas    admitted 
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through  the  pipe  14,  and  the  flames  ascend  thronijh  the 
spaces  18  surroundinj;  the  cnieible  16,  an  I  have  exit 
throiin-Ii  the  pas-.iffo  19,  over  the  crucible  cover,  and  the 
giseslhen  pa^s  through  the  pipe  20  to  warui  iu  advance 
another  charge  in  a  separate  receptacle.  The  opening  29 
at  the  bottom  of  the  crucible  communicates  with  the 
channels  30  and  31,  the  foimer  serving  for  introducing; 
the  plug  33  by  means  of  the  rod  32,  and  the  bitter  admits 
oxygen  or  air,  on  withdr.iwing  the  plug,  when  it  is  di-sired 
to  iie.it  the  interior  of  tho  crucible,  by  burning  combustible 
matters  therein.  The  opening  2.5  iu  the  lop  of  the  crucible 
is  closed  by  the  valve  2G,  which  can  be  opened  by  internal 
pressure,  when  that  is  sufficient,  or  it  can  be  operated  by 
the  s;rew  27.  The  side  channel  2S,  ordimrily  plugged, 
near  the  top  of  the  crucible,  server  for  ruuning  off  slag  or 
molten  metal,  arrangements  (not  shown)  being  made  for 
lilting  the  furnace  when  desired.  The  fluid  metal  may  also 
be  discharged  through  the  passage  31.  The  raw  materials, 
ores  (which  may  be  "dust  ores  "')  and  fluxes  are  charged 
into  the  crucible,  when  ir  is  closed  and  heated  as  described  j 
and  the  crucible  may  also  be  internally  heated  hy  reactions 
taking  place  within  under  pressure.  When  the  metal  and 
slag  have  separated,  the  latter  is  run  off,  the  valve  2G  is 
opened,  and  air  or  "  other  suitable  gases  "  are  blown  into 
the  crucible  and  through  the  molten  metal  by  the  chaimel 
31,  whereby  all  combustible  matters  are  consumed.  When 
it  is  desired  to  obtain  cast  steel,  t':e  heating  from  outside 
may  then  be  continued.  If  the  crucible  be  used  as  a 
blast  furnace,  coke  or  other  fuel  is  added  to  the  charge. 

— E.  S. 

Armour  Plules ;  Improved  Maimfaclure  of .      A.  G. 

Bloxam,  London.  From  La  Compagnie  dcs  Forges  de 
Chaiillon,  Commentry,  an!  G.  Charpy,  I'dris.  Eng.  Pat. 
13,SG4,  July  S,  1901. 
The  plates  are  made  of  steel  containing  from  O'l  to 
0"  13  per  cent,  of  carbon,  •'■  per  cent,  of  nickel,  and  pre- 
ferably 0".5  per  cent,  of  chromium.  One  face  is  then 
carbonised  by  cementation,  and  finally  the  plate  is  uniformly 
heated  at  about  'jf  to  800'  C,  and  is  not  subscriuently 
annealed. — E.  S. 

United  .States  P.\te.sts. 

Scparalinj   Minerals;  Apparatus  for   ,    by    Stleclioe 

Action   of  Oils.      A.   S.    Elmore,   I,oudon.      L'.S.    Pat. 
692,G43,  Feb.  4,  1902. 

.Compare  wirh  Eng.  Pat.  21,140,  1808  (this  .Tournal,  1900, 
251);  and  with  Eng.  Pat.  6jl9,  1901  (this  Journa',  1902, 
349). 

Powdered  ore  or  mineral,  mixed  with  from  .5  to  10  times 
its  volume  of  water,  is  run  into  one  end  of  a  trough  having 
a  rounded  bottom,  in  which  a  shaft,  carrying  a  number  of 
blades,  is  rotated.  A  regul.ated  quantity  of  oil  is  al-o 
admitted.  The  pulp  issues  at  the  furtner  end  of  the 
trou"h  into  a  subsidence  tank,  having  a  partition  exteudiug 
ilown  a  little  below  the  level  of  an  outlet  pipe,  through 
which  passes  the  oil  which  has  tlor.ted  up  with  the  metallic 
ingredients  adhering  to  it.  The  earthy  ingredients  which 
subside  in  the  tank  are  withdrawn  through  a  valved  aper- 
ture. The  metallic  ingredients  and  oil  arc  received  iu  the 
drum  of  a  centrifugal  machine,  revolving  within  a  casing. 
The  drum  has  an  inwardly-projecting  flange  at  its  uppci" 
edge,  over  which  the  oil  flows  into  the  tasing,  whence  it  is 
ilischarged,  while  tlie  metallic  matters  accumulate  in  an 
annular  layer  at  the  circumference  of  the  drum,  and  may  be 
removed  from  time  to  lime. — E.  S. 

Assayer's  Furnace.  J.  .T.  Lonergan  and  A.  C.  Calkins, 
both  of  Los  Angeles,  California.  US.  Pat.  (reirsued", 
11,979,  -Vpril  1,  1902. 

Is  the  ass.ayiiig  furnace  the  muflle  is  arranged  with  its  inner 
end  provided  with  an  opening,  and  separated  from  the  rear 
wall  except  where  the  passage  and  opening  coincide.  A 
wide,  thin  exterior  pipe,  bent  twice  at  right  angles,  connects 
the  passage  to  the  side  of  the  ordinary  vertical  main  flue,  at 
a  moderate  height  above  the  furnace.  The  ascending  gases 
in  the  main  flue  draw  with  them  the  air  in  the  accessory 
flue,  the  cooling  and  diminution  of  volume  of  the  air  on  its 
pass.age  tending  also  to  iirrease  the  draught  of  air  through 


the  muflle.  The  accessory  flue  is  provided  wiih  a  damper, 
whereby  the  oxidising  action  in  the  mufiU  m\y  b_>  adjusted 
without  materially  changing  the  draught  through  the  fire- 
box of  the  furnace.  Gasoline  or  other  hydrocarbon  may 
be  used  as  fuel  in  a  furnace  thus  arranged. — E.  S. 

.4ssaylHj  Furnace.    A.  C.  Calkins,  Los  Angeles,  California 

U.S.  Pat.  G9C,.')4S,  April  I,  1902. 
See  U.S.  P.it.  (reissued),  11,979,  1902  (see  preceding  ab- 
stract). The  apparatus  is  a  combined  muffle  and  meltio" 
furnace,  the  muffle  being  centrally  placed,  with  a  win"  0*? 
extension  on  either  side.  The  slieet  metal  casing  of  the 
furnace  extends  below  the  firebrick  and  is  provided  with 
ventila'ing  openings.  The  muflle  traverses  a  combustion 
chamber,  having  a  side  opening  for  introduction  of  a  gas 
burner,  and  a  flue  leads  from  the  chamber  to  a  sheet-metal 
bonnet,  in  connection  with  the  main  flue,  set  detacSahly 
upoa  the  top  of  the  furnace.  The  rear  end  of  the  muffld 
has  an  opening  which  coaimunicates  with  a  passage  extend- 
iag  through  the  rear  end  wall,  guarded  by  a  pivoted  valve, 
the  passage  serving  for  inspection  of  the  interior,  as  well  as 
fir  regulated  admission  of  air.  A  passage  le.ads  from  the 
front,  open  end  of  the  muffle  direct  to  the  bonnet,  and  may 
he  closed,  partially  or  wholly,  by  a  sliding  block  in  the  front  j 
the  air  thus  admitted  being  draughted  upwards,  induces  a 
current  of  air  along  the  muffle  from  the  end  passage,  aod 
thereby  assists  oxidation.  The  bottom  of  the  conibustiou 
chamber  is  Audi  with  the  side  chambers,  so  that  crucible* 
for  melting  bullion  or  the  like  miy  be  placed  in  the  spscc 
beneath  the  arch  as  well  as  in  the  chambers.  The  crucibles 
are  set  on  fireclay  supported  on  witlidraw.ablo  slides.— E.  S. 

lietort  Furnace.     I).  Liird,  Forfar,  X.B.     U.S.  Pat. 
C9G,45G,  Ajiril  1,  1902. 

FiiE  furnaces  are  used  for  retorting  amalgams  in  theproeeas 
of  separating  precious  metals  from  their  ores.  The  retort 
is  enclosed  iu  a  dome-shaped  body  of  fireclay,  an  inclined 
flame  passage  being  arranged  below  the  retort,  while 
around  the  sides  and  upper  part  of  the  retort  there  is  a 
space  tapering  towards  the  end  of  the  retort.  Lateral 
passages  form  communication  betsveeu  ihe  flame  passage 
and  the  space.  The  retort  is  provided  with  a  fireclay  bed. 
A  burner  for  liquid  hydrccarbon  or  gas,  and  for  air  under 
pressure,  is  arranged  in  front  of  the  flame  passage.  The 
vol.atilised  mercury  passes  through  the  outlet  of  the  retort 
to  a  condenser. — K.  S. 

Compound  Ingot.     S.  A.  Cosgrave,  Pittsburg,  U.S.A. 
U.S.'Pat.  G34,618,  March  4,  1902. 

•'  A  HOMOGENEOUS  c3sf  ingot,  having  at  the  cad  of  the 
casting  operation  a  substantial  portion  or  layer  of  one  kind 
or  grade  of  metal,  another  substantial  portion  or  layer  of  a 
different  kind  or  grade  of  metal,  and  a  substantial  portion 
or  layer  intermediate  of  the  other  wherein  the  character- 
islies  of  the  two  metals  merge  gradually  and  equally  into 
each  other,  said  portions  or  layers  being  pira'lid  or 
approximately  parallel  to  each  other."  The  invention 
particularly  relates  to  the  casting  of  such  ingots  from 
steel  containing  different  proportions  of  carbon,  iu  which  a 
hard  outer  surface  or  wall  of  the  desired  thickness  is 
obtained,  with  a  gradual  change  inwards,  to  form  a 
"  dccrementally-earbonised  ingot,"  such  as  may,  for 
instance,  be  available  in  the  manufacture  of  armour  plates, 
not  liable  to  cleavage. — E.  S. 

i    Compound    Ingots  ;    Manufacture    of  ,   and  Moult 

thenfoK.     S.  -\.  Cosgrave,  Pittsburg,  U.S..V.     U.S.   I'.it 
G94,73I,  March  4,  1902. 

The  mould  is  provided  with  channel  ways  and  runners  to 
its  stool,  and  contains  two  or  more  partitions,  having  many 
jierforations,  dividing  it  int  >  compartments  fur  the 
different  metals  run  iu.  The  partitions  are  thin  ractid 
plates,  supported  by  gr.ioves  in  the  walls  of  the  mould  nad 
of  the  stool,  which  plates  ullimately  fuse  to  alloy  with 
the  metals.  The  pel  f orations  arc  so  proportioned  that 
when  the  outer  compartmenis  arc  being  tilled,  the  flow 
innards  shall  not  be  such  as,  at  least  rapidly,  to  fill  the 
1   inner  compartmenis  to  the  same  level.     It  is  preferred  that 
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so  mui'h  of  tlic  space  between  the  p;irtitions  as  is  empty 
after  filliujr  tlie  outer  compartments,  "  shoiill  be  filled 
by  one  or  other  of  tlie  bodies  of  metal  cast." — E.  S. 


Ores ;  Ci/anidc    Process   of  Kxtracting   Precious   Metals 

from  .      K.    Schilz,    Johanuesburg,    South    Africa. 

U.S.  Pat.  696,271,  Marcl)  25,  lOliii. 

CoMi'AUE  with  Cyanide  Tailinjs  (this  Journal,  1901,  127), 
Cynnidinj  Slimes  (1901,  2.').3),  and  with  Ci/anide  Process, 

Oxt/jeii  in  the  (,1900,   445).      Slimes,   concentrates, 

tailings,  or  the  like,  are  intimately  mixed  with  barium 
peroxide  before  subjecting  them  lo  the  cyaniding  process. 
Ordinary  tailings  require  from  i  lb.  to  1  lb.  of  IJaOo 
to  the  ton  ;  concentrates,  from  2  to  4  lb.  It  is  stateff 
that  the  reagent  not  only  supplies  the  oxygen  needful  for 
the  solvent  action  of  the  cyanide  ;  but  that  it  att.acks  the 
pyrites  present,  setting  free  the  gold,  and  oxidises  sul- 
phurous impurities  in  the  cyanide  solution. — E.  S. 

Ama'.gtimatnr.     3.  W.  II.  Laxton,  Lynn,  Massachusetis, 
U.S.A.     U.S.  Pat.  692,315,  l<"eb.  4,  1902. 

The  mercury  vessel  of  the  apparatus  i^  surmounted  by 
and  in  communication  with  a  tank,  which  is  enlarged  in 
diameter  at  the  middle  and  has  a  contracted  outlet  at  its 
upper  end.  The  ore  iidet  pipe  extends  down  ihrough  the 
tank  into  the  mercury  vessel,  the  ore  rising  through  the 
mercury  into  the  tank,  past  a  df-tiector  in  the  opening 
between  the  two.  ( )ne  or  more  receptacles  are  located 
centrally  in  the  enlarged  part  of  the  tank  to  catch  any 
entrained  mercurj-.  The  outlet  at  the  top  of  the  tank  is 
surrounded  by  a  dome,  having  one  or  more  bottom  openings, 
through  which  the  material  from  the  tank  is  discharged  on 
to  a  conical  apron  encircling  the  upper  part  of  the  tank. 
From  the  apron  the  material  falls  on  to  a  pan,  preferably 
having  a  slow  rotary  movement,  and  is  discharged  through 
a  central  opening  in  this  pan  into  a  receptacle  below  the 
tank.  The  internal  bottom  surface  of  the  pan  is  silver- 
plated,  and  serves  to  separate  and  collect  any  remaining 
particles  of  mercury. — 11.  A. 

Amaiyamatiiig-Machine.     G.  C.  Scott,  Columbus,  Ohio, 
U.S.A.     I'.S.  Pat.  694,1 12,  Feb.  25,  1902. 

A  HonizoNTiL  cylindrical  casing,  having  an  inlet  at  one 
end   and  an   outlet   at   the   other,   h.as   its    loner   portion 
formed  with  parallel  wells  or  pockets  containing  mercurv. 
\  shaft,  journalled  centrally  in  the  casing,  carries   a  series 
of  amalgamating-plate  discs  and   reticulated  casings  filled 
with  amalgamating  material,  the   discs   and  casings  alter-    | 
nating,  and   rotating  through  the  mercury   in    the   wells,    i 
Water-carrying  pipes  lead   into  the  casing,  and  discharge 
between  the  disc-.     The  outlet  from  the  casing  consists  of 
an  upwardly-inclined  neck,  in  nhich  is  mounted  an  elevating 
mechanism    carrying    mercMiy    cups     and    amalgamating    i 
plates.     The   elevator  runs   thro.igh   a  bo  Jy  of  mercury  at 
the  lower  end  of  the  neck,  and    discharges  at  the  upper  end 
of  the  neck  into  a  pocket  or  receptacle,  which  has   a  pipe 
connection  with  the  inlet  end  of  the  casing. — ;l.  A. 

Fine  Gold  Amalgamator.     M.  Lassivell,  Washington. 

U.S.  Pat.  694,290,  Feb.  25,  1902.  j 

Tni:  amalgamator  comprises  a  stationary  chamber  having 
a  lateral  extension  chamber,  and  a  sloping  bottom  which 
provides  a  mercury  chamber  at  its  base.  The  inlet  pipe 
has  a  curved  nozzle  adapted  to  discharge  water,  sand,  and 
gravel  laterally  in  one  di.'-cctiou  against  the  wall  of  the 
exiensiou  chambi-r  above  the  surface  of  the  mercury,  so  as  i 
to  cause  them  to  rebound  in  the  opposite  direction  over  the  j 
mercury,  avoiding  the  agitation  of  the  latter.  There  is  an 
outlet  pipe,  and  spiral  amalgam  plates  encircle  both  it  and 
the  inlet  pipe.  Kemovable  adjustable  standards  are 
mounted  in  the  container,  each  hiving  a  corrugated  jacket 
coated  with  silver-plate  and  mercury. — G.  H.  K. 

Ores;  Treating .     K.  McKnight,  Phi'adelphia,  U.S.A. 

U.S.  Pat.  696,409,  April  1,  1902. 

Compare  with  U.S.  Pat.  693,982,  1902,  this  Journal,  1902, 
411.  Also  with  Eug.  Pat.  21,623,  1900,  this  Journal,  1902, 
■•31.      Itefractory  ores,  containing   precious  metal  in   the 


flour  state  and  also  in  larger  particles,  are  mixed  with 
a  haloid  salt  of  an  alkali  or  alkaline-earth  metal,  and 
the  mixture  is  heated  with  free  access  of  air  and  agitation, 
"  until  a  haloid  salt  of  the  precious  metal  is  produced  and 
volatilised,  and  the  coarser  particles  of  the  precious  metal 
have_ their  surface  coatings  removed,  and  the  alkali  or 
alkaline-earth  metal  unites  with  the  oxygen  of  the  air 
and  with  the  refractory  metalloid,  to"  form  a  stable 
oxysalt."  The  volatilised  haloids  or  oxyhaloids  of  the 
precious  metals  are  collected,  and  the  cleansed  ore  is 
treated  by  amalgamation.  Should  the  ore  be  free-milling,  it 
is  mixed  with  iron  or  copper  pyrites,  or  with  another  ore 
containing  pyrites,  and  then  with  a  haloid  salt,  and  the 
mixture  is  treated  as  before  described.  This  process 
applies  to  ores  in  which  the  particles  of  the  precious  metals 
are  "  coated  with  carbonates." — E.  S. 

Metals ;    Method   of   Produriiia  .      G.   H.   Clamer, 

Philadelphia,  U.S.A.     U.S.  Pat.696,092,  JIarch  25,  1902. 
j   The  process  "consists  in  bringing  the  ore  into  contact  with 
I  a  flux  and  an  alloy  composed  of  the  same  kind  of  metal 
I   as  the  metal  of  the  ore,  and  an  clement  more  electropositive 
I   than  that  metal,  heating  all  said  substances  and  effecting 
the  combination   of   the  electropositive  element    with  the 
I   substance    with    which    the    metal    was    combined    in   the 
ore,  fluxing  the  compound  of  the  electropositive    element, 
;  and    recovering   the   metal   set   free   from    the   alloy    and 
I   from    the    ore."      For     example,   in    the    production    of 
j   low-carbon   iron  or  of  steel,  iron  ore,   such  as  magnetite, 
!   is  heated   with  "ferrosilicon  "  and  a  flux;    when  the  silica 
I   formed^  is  taken  up  by  the  flux,  setting  the  iron  of   both 
,   the  oxide  and  of  the  silicide,  free.     Wroiight-iroii  or  steel 
scrap  may  be  added,  when  necessary,  to  icdiiee  the  propor- 
tion of  carbon  in  the  product.     Nickel,  for  instance,  may  be 
^   obtained   in  like  manner,  by  fluxing  together  nickel  oxide 
and  nickel  silicide.^E.  S. 

Me:nls ;    Ai>ji:iratns  for   Treating  .      G.   C.   Car.Jon, 

K-dding,  California.  U.S.  Pat.  694,348,  March  4,  1902. 
A  iii,owi'ii-E  is  used  for  introducing  jets  of  steam,  air,  gases, 
(u-  vapours  of  any  kind,  for  melting,  or  for  producing 
chemical  changes  in  molten  melal.  '  The  blowpipe  is  a 
hollow  tube  of  hard  carbon,  reinforced  by  an  internal  iron 
sleeve,  split  and  lapped,  and  projects  from  the  holder  into 
the  contents  of  the  metal  receptacle.  Preferably,  the  carbon 
tube  is  left  solid  at  its  extremity,  close  to  «hich  are  lateral 
openings  for  passage  of  the  ga'es.  The  holder  (described 
in  detail)  is  hollow,  and  connected  to  va'ved  tubing  through 
which  the  gas  or  vapour  is  passed. — E.  S. 

Stetl;  Manufacture  of .     W.  White,  junr.,  Pilt.sburn-. 

U.S.  Pat.  695,256,  March  11,  1902.  " 

Mglti;.\  metal  is  charged  hito  a  converter,  and  .air  and 
steam  are  forced  through  it  to  remove  the  silicon  and 
neutralise  the  heat  developed  by  the  burning  of  the  latter. 
The  "de-siliconised"  metal  is  then  transferred  to  an  open 
hearth  furnace,  and  treated  in  the  usual  or  any  desired 
manner.— G.  H.  K. 


l-Hi/drngeii.'] 
licUis,    London. 


Steel;    Process    of    Manufacturing  

T.    Andrew,    Itichmond,    at:d    1'.    K. 
U.S.  Pat.  695,264,  JLarch  1 1,  1902. 

The^  pores  or  grain  of  the  steel  are  first  opened  by  the 
application  of  heat,  so  as  lo  appreciably  expose  its  carbon, 
and  in  this  condition  it  is  subjected  to  a  bath  of  hydroiren. 
Finally,  the  temperature  of  the  steel  is  raised  by  a  sejond 
application  of  heat,  and  it  is  then  immediately  and  suddenly 
chilled  to  fix  the  carbon. — G.  H.  U. 

Iron  and  Iron  Allogs ;  Manufacturing  .     P.  C.  Crcau, 

Montreal,  Canada.  U.S.  Pat.  695,670,  March  18,  1902. 
Loose,  granular  magnetite,  such  as  "  black  sand,"  is  stirred 
into  molten  pig  iron  to  form  a  homogeneous  metal.  When 
34  parts  of  maguetite  are  used  to  66  parts  of  iron,  the  product 
is  stated  to  have  a  breaking  strength  of  78,400  lb.  in  .i  bar 
12  inches  long,  and  of  2-99  by  2-93  inches  cross-section. 
Instead  of  stirring  the  magnetite  into  the  molten  metal. 
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whcu  working  with  considerable  quantities,  it  is  preferred 
to  supply  the  needful  proportion  of  it  through  a  wide  open 
tube,  flared  at  the  top,  into  the  molten  ni(!tal  contained  iu  a 
crucible  or  suitable  receptacle,  the  tube  being  caused  to 
traverse  the  mass  of  raetal,  while  the  niaj»netito  is  being 
fed,  thus  ensuring  its  distribution  ;  or  the  molten  metal  may 
be  poured  through  the  tube  in(')  loose  granular  magnetite 
in  the  cracible.  According  to  another  method,  the  tube  is 
made  to  stand  on  the  bottom  of  the  crucible,  and  is  tlion 
filled  with  magnetite.  The  molteu  metal,  which  may  be 
alloyed  with  nickel,  niangiiuse,  or  other  metal  "  having  an 
alKnity  for  iron,"  is  poured  into  the  crucible,  and  the  tube 
is  gradually  raised,  until  the  magnetite  hjs  passed  into 
the  metal,  which  fuses  it  at  ouce.  The  mixture  is  then 
rabbled  for  a  short  time.  The  process  is  described  wjlh 
reference  to  drawings  of  the  apparatus,  which  apparatus  is 
however  not  claimed,  as  having  bjeu  the  subj('Cl  of  a  prior 
U.S.  patent.— E.  S. 

Armour  Plate ;  Manufitcliire  of .     G.  Charpy,  Mont- 

lH(;on,  France.     U.S.  I'at.  690,941,  April  S,  1902. 

Skk  Eng.  I'at.  13,861,  1901,  p.age  618.--E.  S. 

Zinc   Furnace.     G.    G.    Convers   and   A.   li.   de   SauUes, 
Pennsylvania.  ■  U.S.Pat.  691,137,  Feb.  25,  1902. 

The  zinc  furnace  has  a  retort  chamber  for  ihe  circulation 
of  the  products  of  combustion,  arranged  within  which  is  a 
plurality  of  retorts  or  muffles  in  vertical  series.  A  cooling- 
flue  chamber,  common  to  all  the  retorts,  is  adjacent  to 
their  vapour-discharge  openings,  and  has  zinc-condensers 
extending  through  it,  between  which  are  valved  transverse 
partitions.  Melius  are  provided  for  creating  and  regulating 
a  cooling  draught  through  the  flue  chamber  which  is 
surmounted  by  a  valved  stack. — G.  II.  R. 

Zinc  Dust ;  Production  of.  G.  G.  Convers  and  A..  R.  de 
Saulles,  Penn.,  U.S.A.  U.S.  Pat.  695,.37C,  March  II, 
1902. 

TriE  substanti.ally  maximum  yield  of  zine-dust,  or  "blue 
powder"  can  be  obtained  from  a  given  retort  charge  while 
excluding  an  injurious  admixture  of  zinc  oxide  therewith, 
by  first  heating  the  charge  to  effect  the  distillation  of  the 
zinc,  conveying  off  separately  the  preliminarj'  oxide  of  zinc 
vapours  generated,  and  then  receiving  the  metallic  zinc 
vapours  given  off  from  the  charge  in  their  substantial 
entirety  from  the  muffle  directly  into  a  collecting  ehanibsr, 
-whereby  their  temperature  is  maintained  throughout  above 
the  point  of  liquefaction  of  any  portion  of  the  vapour  until 
they  have  entered  the  collecting  chamber,  where  they  are 
immediately  expanded  and  condensed  into  zinc  dust.  The 
flow  into  the  collecting  chamber  is  interrupted  when,  at  the 
final  stage  of  the  operations,  vapours  of  oxide  of  zinc 
reappear  in  it. — G,  H.  R. 

Copper,     Process     of    Hcirdcniny  .      C.     Reustrom, 

Seattle,  U.S.A.     T'.S.  Pat.  096,271,  March  2.5,  1902. 

Castixgs  of  copper  or  of  copper  alloys  .are  la'd  on  a 
charcoal  fire,  atd  when  sufficiently  hetited,  as  to  the 
temper.ature  of  melting  tin,  are  sprinkled  with  sulphur,  and 
after  a  short  time,  are  plunged  into  a  bath  of  cupric  sulphate 
sidution.  Preferably,  the  castings  are  then  reheated,  and 
allowed  to  cool  without  the  application  of  any  cooling  agent. 
The  castings  are  stated  to  be  thus  hardened  without 
lessening  their  ductility  and  toughness.— E.  S. 

Copper-Nickel-Sidi-hiili'  Ores ;  Process  of  Treatini/  . 

J).  P.  Shuler,   Sudbury,   Canada.      U!S.   Pat.    dy7,.370, 
April  8,  1902. 

IS'iciviii.-iKON  and  copper-iron  sulphide  ores  are  com- 
minuted and  separated  magnetically  into  headings  and 
tailiugs.  The  headings  are  richer  in  iron  and  sulphur 
than  the  tailings,  and  contain  very  little  copper,  but  are 
generally  poorer  in  uickc),  and  the  object  of  the  sorting  is 
to  bring  about  such  a  readjustment  of  the  ores  as  to 
produce  the  proportions  of  constituents  proper  for  the 
nuiking  of  niekel-sleel.  The  headings  generally  are  roasted, 
and  smelted  to  obtain  pig-iron  eouiainirg  the  required 
jiroportion  of   nickel.     Or   the   roasted   headings   may  be 


smelted  with  the  addition  of  Bessemer  iron  ore,  the  pro- 
portion of  nickel  they  contain  being  suitable  for  the 
purposes  of  the  invention.  "In  some  cases  the  roastin" 
of  the  tailings  raiy  be  dispensed  with." — R.  S. 

AVoi/s ;  Method  of  Mailing .     E.  Keller,  Baltimore, 

U.S.A.     U.S.  Pat.  096,244,  March  25,  1902. 

TiiF,  process  consists  in  a  method  of  preventing  or  reducing 
the  tendency  to  concentration  of  impurities  in  metals  or 
alloys,  as  a  consequent  effect  of  "segregation."  Such 
segregation  may  take  |)laee  towards  the  portion  of  th> 
metal  tliiit  is  the  first  to  solidify  after  fusion  ;  or  towards 
the  last  portion  to  solidify.  Analyses  are  m.ade  of  an 
ingot  of  jiortioas  taken  from  different  ilepths,  anil  if  the 
impurities  are  found  to  accumulate  near  the  .surface,  a 
proportion,  determined  empirically,  of  the  pure  metal  is 
added  by  fusion  ;  but  if  the  coatrary  b;  the  case,  a  certain 
proportion  of  another  or  of  ths  same  impurity  as  that 
present  is  added.  One  object  of  the  prescribed  treatment 
of  metals  and  alloys  is  to  obtain  them  in  reliable  condition 
as  to  strength  throughout. — E.  S. 

Quicftsiluer-scparatiiiy  [Mcrcurt/']  and  Coiitinuotts  Ore 
Furnare.  C.  Fitzgerald,  San  Francisco,  California. 
U.S.  Pat.  690,32.3,  March  25,  1902.  Compare  with  Eng. 
Pat.  15,879,  1900  (this  Journal,  1901,  905). 

The  ere  is  delivered  into  inclined  muffles,  provided  at 
their  upper  ends  with  horizontal  projections  which  de- 
termine the  height  of  the  ore  ;  the  latter  descends  by 
gravity  until  it  passes  into  chambers  outside  the  furnace, 
whence,  when  cool,  it  is  removed  periodically,  thus  giving 
space  for  the  passage  of  more  ore  down  the  muftles.  .\8 
several  tons  of  roasted  or  spent  ore  may  accumulate  in 
the  cooling  chambers,  giving  rise  to  poisonous  fumes,  an 
arrangement  is  provided  for  drawing  the  vapours  back  iolo 
the  muffles,  whence  they  arc  driven  continuously,  by  hot 
air  through  pipes  to  a  condenser,  at  the  bottom  of  which 
the  liquid  mercury  collects.  The  interior  of  the  furnace  is 
arched,  and  through  the  arched  space  the  flames  circulate 
into  another  space,  closed  at  the  back,  to  the  front  of  the 
muffle,  and  thence  around  the  end  of  a  partition  or  wall, 
extending  beneath  and  centr.ally  along  nearly  tlie  entire 
length  of  each  muffle  and  through  a  space  beneath  the 
other  portion  of  the  muffle  to  the  leir,  whence  the  gases 
pass  through  pass.agcs  beneath  the  hopper,  and  then  out 
through  the  chinmey.  Thus,  the  fire-gases  pass  from  a 
single  fire-place  around  three  sides  of  both  muffles,  and 
converge  from  the  smoke  passages  and  longitudinal  flues 
into  the  chimney,  the  interior  of  the  muffles  being  entirely 
closed  from  direct  access  of  the  gases.  The  floor  of  each 
muffle  being  parallel  with  the  roof,  enables  the  healing 
of  the  charge  to  be  equalised  throughout. — E.,S. 

XI.-ELECTRO-CHEMISTEY  AND 
ELECTEO-METALLUEGY. 

(/I.)— ELECTROCHEMISTRY. 

Ekolish  Patents. 

Lead  Dio.ride ;   Electrolytic   Production   of  .     G.  W. 

Johnson,  London.  From  the  Chemische  Fabrik 
Griesheim-Elektron,  Frankfort  on -the-Main,  Germany. 
Eng.  Pat.  12,180,  June  14,  1901. 
It  is  claimed  that  lead  oxides,  such  as  litharge,  red  oxide, 
and  the  like,  when  held  in  suspension  in  solutions  of  the 
chloride  «f  a  light  metal,  or  of  other  haloid  salts  of  the 
same,  or  cf  a  mi.xtnre  of  such  salts,  arc  converted  into  lead 
dioxide  if  subjected  to  electrolysis. — (1.  II.  R. 

Electrolytic  (^ells,  and  Electrodes  therefor.  .V.  .\.  Vogel- 
sang, Dresden,  Germany.  Eng.  Pat.  4489,  .March  2. 
1901. 
The  invention  relates  princip.ally  to  the  coDstruclion  of  the 
electrodes  in  ceils  in  which  only  the  end  electrodes  are 
connected  to  the  source  of  current.  The  electrode  is  built 
up  of  rods  faced  with,  or  sheathed  in,  platinum  foil,  alter- 
nated with  insulating  rods.     The  sides  of  each  sheath  fona 
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ictrolysing  strips,  auode  on  one  side,  and  cathode  on  the 
ler,  while  the  intermediate  portions  emhedded  in  the 
ictrode  act  as  a  conductor  between  them. — G.  11.  U. 

'cclric  Acciimiihitors.  [PlanH  PUtes  ]  I!.  M.  Drake 
and  .1.  M.  Gorham,  London.  Kng.  I'at.  0332,  March  :;8, 
1901. 

re  forming  solution  consists  preferably  of  1-5  per  cent. 
weij;ht  of  saltpetre  in  sulphuric  acid  of  12' U.  with  a 
rrcQt  density  of  4  amperes  per  square  foot  of  surface  of 
id  ou  the  positive  pole  plate,  to  which  may  be  added  a 
mil  quantity  of  caustic  potash. — G.  II.  IJ. 

United  States  Patents. 

Electrode  for   Secondari/  Batteries.     A.  H.  Hainville, 
Nanterre,  France.     U.S.  Pat.  696,157,  March  25,  1902. 

IE  electrode  consists  of  a  massive  conlral  rod  provided 
th  integral,  radiating,  longitudinal  blades,  the  surfaces  of 
jacent  blades  approaching  each  otlier  at  intervals,  and 
B  whole  enclosed  in  a  tubular  iacket  of  the  same  material 
the  rod.  A  niodiScatiou  is  effected  by  pressing  the 
ides  together  at  several  points  to  form  cells  for  the 
live  material."  G.  II.  W. 

leclrodes ;    Envelope  for    Batten/  .      [Pyro.ri/liii.'i 

E.  A.  Sperry,  Ohio.  U.S.  Pat  696,209,  March  25, 
1902. 

IE  envelope  is  formed  of  a  band  of  pyroxylin  threads  or 
ires  under  tension,  wrapped  round  and  round  the  electrode, 
e  width  oC  the  band  being  materially  less  than  the  dimen- 
)n  of  the  electrode  measured  on  a  line  normal  to  the 
rection  of  winding.  Various  methods  of  applying  the 
lid  according  to  the  shape  of  the  electrode,  and  of 
inforcing  it  al  intersecting  angles,  S:e.,  are  described.  A 
silient  separator  plate  is  interjiosed  between  adjacent 
;ctnules,  and  supports  the  envelope  of  each  at  intervals 
tween  the  edges  of  the  electrode. — G.  H.  R. 

Batten/.     W.  C.  Banks,  Brooklyn.    U.S.  Pat.  696,924, 

April  S,  1902. 
IE  battery  is  composed  of  a  jar,  which  eonlains  the 
citing  liquid  and  the  elements,  and  has  a  cover  through 
nick  pass  two  terminals.  The  negative  element  contains 
e  depolariser  (such  as  a  body  of  copper  o.'cide),  oiie- 
arth  to  one-sixth  of  which  is  located  above  the  solutitm 
le,  while  the  zinc  positive  element  is  entirely  below  it. 

— G.  II.  K. 

ccmnulator.     G.  de  R.  de  Sales  and  F.  Giieugnon,  Lyons, 
France.     U.S.  Pat.  690,19b,  April  1,  1902. 

HE  ciithoie  consists  of  a  supporting  frame  of  aluminium 
iveloped  by  a  sheet  of  lead  in  such  a  way  as  to  form  a 
vering  for  the  frame,  as  well  as  a  plate  surrounded  by  it, 
id  is  provided  with  metal  wires  forming  a  brash.  The 
lode  is  composed  of  an  aluminium  lank,  flanged  for  its 
ispensic.n,  and  divided  into  compE.rtments  made  of  the 
lue  metal,  the  interior  being  coated  with  lead,  so  that 
ch  comparlincut  forms  the  anode.  Two  concentric  boxes 
ith  perforated  walls,  scpar.ate  the  cathode  from  the  anode, 
id  an  ahsoihent  material  arranged  between  the  adjacent 
ills  of  the  boxes  serves  to  absorb  the  liquid  electrolyte 
id  render  it  immobile. — G.  H.  K. 

(B.)— ELECTRO-METALLURGY. 

iirnace ;  Magnetic    Concentration    of  Lmc    Grade    Ores 

ill  the  Electric .     M.  Kuthenberg.     Electro-Chemist 

wdMetall.,  1902,2,  [12],  12—16. 

AOXEtic  iron  or^s  are  concentrated  until  they  are  as  clean 
possible.  Mar;netie  concentration  with  the  ore  immersed 
water  instead  of  in  air  gives  good  results.  The  con- 
itrates  are  then  passed  into  an  electric  furnace,  the 
■Iting  zone  of  which  is  a  magnetic  field,  with  the 
ention  that  the  ore  particles  should  make  a  connection 
tween  the  electrodes,  which  are  water-cooled.  The 
"tides  are  to  be  maintained  in  this  position  by  the 
lueneo  of  magnetism  until,  becoming  heated  by  the 
isage  of  the  current  through  them  (between  the  elee- 
des),    they    melt,    and    thus,     losing     their     magnetic 


properties,  pass  by  the  action  of  gravity  out  of  the  magnetic 
field,  and  from  between  the  electrodes,  and  thus  give  place 
to  a  fresh  portion  of  ore.  The  agglomerated  m:isses  so 
produced  range  in  size  from  that  of  a  bean  to  that  of  a 
walnut ;  and  as  the  composition  is  unaltered  (except  for 
the  loss  of  moisture,  and  of  the  last  traces  of  sulphur)  they 
may  be  used  in  the  blast  furnace,  or  in  smelting  operations, 
for  which  iron  sands  are  not  suitable.  If  coke  dust  is 
mixed  with  the  ore,  partial  reduction  takes  place,  and  if  the 
ore  be  dropped  from  the  furnace  into  a  soaking-pit,  and 
allowed  to  remain  (here  for  a  time,  cementation  takes  place, 
and  the  product  may  be  used  for  immediate  melting  (as 
steel)  in  the  open-hearth.  Impurities,  which  need  not  be 
excessive  iu  quantity,  pass  off  as  slag.  The  process  is  said 
to  be  specially  applicable  to  ferruginous  beach  sands  ;  but 
in  this  case  the  grauis  of  ilmonite  should  be  separated  by 
magnetic  means,  using  a  magnet  strong  enongh  to  retain 
the  magnetite,  whilst  allowing  the  titaniferous  ore  to  pass. 
It  is  stated  that  it  is  possible  to  melt  a  ton  of  iron  ore  by 
this  process  with  an  expenditure  of  energy  equivalent  to 
less  than  500  kilowatt-hours.— W.  G.  M. 

Tin   from    Tin-Piu'c     Wa.ife ;    Eleclroli/lic    Separation 

of .      P.  Keppich.    Oesterr.  Chem.-Zeit.,  5,  73—74. 

Uhem.  Centr.,  1902,  1,  [1,3],  780. 

The  electrolytic  method  is  stated  to  possess  great  advantages 
over  the  acid  process.  The  electrolysis  is  carried  on  in  a 
series  of  iron  or  cement  reservoirs,  about  3  m.  long, 
1-20  m.  wide,  and  1-20  in.  deep.  The  electrolyte  used  is  a 
12  per  cent,  solution  of  caustic  soda,  which  is  kept  at  a 
temperature  of  00' — "O'  C.  The  baskets  which  serve  as 
anodes  are  lilled  with  the  tin-plate  waste,  immersed  in  the 
caustic  soda  solution,  and  connected  to  the  copper  conduct- 
ing wires.  As  a  rule,  the  tin  is  separated  in  from  2  to  4 
hours  ;  it  is  precipitated  in  the  spongy  form  at  the  cathodes. 
It  contains  up  to  1-6  per  cent,  of  lead.  It  is  estimated 
that  with  a  dynamo  giving  10  volts  and  800  amperes,  the 
tin  can  easily  ba  removed  from  10,000—12,000  kilos,  of 
tin-plate  in  six  working  days.—  A.  S. 

Iron  ;  Increase  of  Electrical  Rcsistivit;/,  caused  by  alloying 

,  with  various  Elements,  and  the  Specif  c  Heat  of 

those  Elements.     W.  F.  Barrett,     i'roe.  Koy.  Soc,  1902, 
69,  [453],  480-485. 

In  every  case,  excepting  possibly  that  of  copper,  the  alloying 
of  iron  with  other  metals  (Mn,  Ni,  W,  Cr,  Cu,  Al,  were  tried ) 
or  with  carlion  or  silicon,  caused  an  increase  in  the 
resistivity;  of  these  the  effect  is  most  marked  in  the  case  of 
Si  and  Al,  and  least  in  that  of  W.  The  approximate 
increase  in  electric  resislivity  (in  microhms  per  c.c.  at  18'  C.) 
of  annealed  iron  alloys  is  as  follows: — 


Alloy  of  Iron  with 

Percentage  of  added  Bleraent. 

2  per  Cent. 

3  per  Cent. 

5  per  Cent. 

Tungsten 

4 
7 
10 
16 
26 
28 

5-0 
11-0 
U-5 
180 
310 
36-0 

0-0 

Nickel. 

13-0 
IfO 
24,-5 
40-0 
64-0 

Manganese 

Silicon 

Aluminium 

Hence,  it  seems  that  the  increase  of  resislivity  for  every 
1  per  cent,  of  added  element  decreases  as  the  percentage  of 


Alloy  of  Iron. 

Increase  of 

Resistivity  for 

1  per  Cent. 

Specific  Heat. 

2-0 
3-0 
3-5 
5-0 
5-0 
8-0 
13-0 
14-0 

0-035 
0-107 
0-lOB 
0-1    (?) 
o-i6n« 

0-122 
0-1.83 
0-212 

Cobalt 

Nickei 

Maiicanfisc 

•  This  is  tor  graphite ;  diamond  is  O'llS. 
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that  element  increases.  By  dividing  the  figures  iq  column  2 
of  the  above  table  by  the  number  at  th?  head  of  the  table 
the  increase  of  resistivity  per  1  per  cent,  of  added  element 
is  found,  when  2  per  cent,  of  the  alloying  sub^ilan-e  is 
nresent.  These  numbers  sliow  a  remarkable  correspondence 
with  the  specific  heats  of  the  added  material,  as  seen  by  the 
foregoini;  table. 

(See  also  this  Journal,  l'JU2,  411)— W.  G.  M. 

Steel  dirvH    from    the    Ore;    The   ConUj    Ekclri,:    Steel- 

.■iinellint/ Process  for   the    Prodiiclioa  of .     Klectro- 

Chemist  and  Met.dl.,    1003.  2,  [12],  IG-IS.     (S-e  also 
U.S.  Pat.  G07,SlO,  page  CiO.) 

The  accompanviiior  figure  illustrates  the   Cjnley  furuace. 

The  ore  is  jilac'ed  in  tlie  chamber  A,  and,  passing  through 

tiie  contracted  throat  B, 
comes  in  contact  there 
with  the  plates  D,  which 
are  intensely  heated  by 
the  passage  of  an  electric 
current  through  them. 
The  ore  thus  melted  falls 
into  the  hearth  C,  which 
is  also  heated  by  the 
cleclrically  incandescent 
plates  K.  The  inventor 
proposes  to  use  the 
hearth  C  as  lie  would  au 
open  -  hearth  funuice. 
Calculations  a:  e  given 
purporting  to  show  that 
by  this  process  (ta'>ing 
costs  of  materials  and  of 
current  at  Buffalo,  N.Y. 
prices),  steel  ingots  can 
be  made  at  .''11 -S."!,  and 
crucible  steel  at  ^2S'36 
per  ton. — W.  G.  M. 


Steel  direct  from  the  Ore  ;   The  Iliirmet    Process  for  the 

Production  of  .     Electro-CheTiist  and  Metall.,  I9C2, 

2,  [12],  18-  21.1. 

Ork  charged  into  the  stack  A  (see  .accompanying  diagoam") 
is  to  be  fused  at  the  level  of  the  sloping  bottom,  and  of  the 
annular  chamber  immediately  above  it,  by  means  of  gases 
from  the  adjoining  stack  B,  burnt  with  air  injected  at  tUe 
point  of  their  entry  into  A,  assisted  by  heat  generated 
electrically  with  the  aid  of  electrodes  placed  on  the  bottom 
of  A.  Tin  ore  from  A  is,  in  a  semi-fluid  con  lidoa,  caused 
to  pass  into  B,  where  it  is  mi.\cJ  with  coke  and  reduced,  the 
resulting  metal  and  slag  bein^  passed  out  through  a  column 
of  cnke,"the  m^tal  flowing  into  the  hearth  of  the  open-heartli 
CurnAce  C.  Wliib.'.  in  I!  and  C,  the  cli.irgo  is  heated  in  part 
electrically  by  electrodes  shown  in  the  open  spaces  above  the 
hearths.  The  lop  of  the  stack  B  is  closed,  s)  that  all  the 
gasos  generated  ii  it  are  forced  to  piss  into  A.  The 
calculation  of  energy  rei|uired  to  reduce  one  ton  of  metal  at 
the  r.ite  of  one  ton  per  hour  is  as  follows,  the  ore  b.'ini  such 
that  2,320  parts  will  produce  1,00  )  parts  of  metal  aad  53.J 
patts  of  slag: — 


Calories. 


Needed 

i.er  Ton  of 

Metal. 


Electric  d 

Produced  |      To  be        ^™W 
by  Com-        supplied      h.p.-liaw<. 
bustion,    I  electrically. 


Orc-uieiting  fur-  ,    l,Mjj,'t21 

nace  .A. 
R'jducing       fur-  '     2,2(53,500 
j        iiace  ii. 

Reruiini?  furnace  ,       JSCOOO 

:     0.  1 


To'.ah 


+,-267,9i4 


2.073,888 
780,00^ 


I,t88,5lt0    j 
5:6,000 


?,S53,8SS     1     2,021,;  00 


2,310 
8jO 

3,i»a 


Taking  the  cist  of  coal  at  \l.  pjr  ton,  and  that  of  eleclrii' 
current  at  1  centime  per   1,000  calories  (as  in   the  I'lvntli 


^gH^.^T.jJrwi.|'   ■>.M<|Hl»'*'q>^^i^^^5?^igl«!i«.-IW^JW«*'*J^^ 


ffW^V^^K^^ 
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Alps),  the  cost  of  steel  is  cilculated  as  20-34  francs  per  ton. 
[In  the  Martin  process  the  cost  is  given  as  43 '5  francs  per 
ton.)-W.  G.  M. 

Titanium  071(1  Iron  ;  Alto/s  0/' .    E.   IJabisen.    Stahl  u. 

Kisen,  190J,  23,  32G.     Cheiu.-Zeit,  1902,  26,  Kep.  [12], 

103. 
It  was  shown  by  Ledebur  that  iron  heated  in  a  blast- 
■urnace  could  oalv  take  up  0-2  per  cent,  of  titanium,  so  that 
illovs  of  iron  and  titanium  could  not  be  prepared  in  that 
iv.iv.  Such  alloys  were  obtained,  however,  by  Goldschmidt 
inii  Vautia  by  reduction  ivilh  metallic  aluminium  (this 
Journal.  I89S,  542),  83'3  parts  of  alumiuiura  being 
rdqv.ii'ed  for  the  reduction  of  100  piirts  of  iron  oxide  and 
100  parts  of  tit.anic  acid. 

Since  aluminium  powder  is  from  7  to  !0  times  as 
ieuT  a*  block  aluminium,  .and  the  fcrro-titanium  thu^ 
Dbt!iin3  1  very  impure,  Kossi  has  devised  another  method  of 
reduction  (Enj;.  Pat.  80G6  ;  this  Journal,  1900,829).  Iron 
ind  ulumiuium  are  melted  in  a  crucible  in  an  ordinary 
Siemea's  electric  furnace,  and  the  titaniferous  material 
[powdered  tit.aniferoas  iron  ore,  &c.)  introduced  between 
the  electrodes  and  the  sides  of  the  crucibie.  On  fusing  the 
Tia5s,  the  ferrotitanium  separates  sharply  from  the  alumi- 
lium  .slajc,  and  it  is  possible  to  prepare  100  kilos,  of  the 
lUoy  in  I  V  to  2  hours,  whilst  the  metal  can  also  be  refined. 

Treated  by  this  process,  a  Canadian  ore  containing  24 
percent,  of  titanium  and  35  per  cent,  of  iron,  yielded  an 
dloy  containing  35  to  40  per  cent,  of  titanium  ;  whilst  an 
ire  with  S'o  to  9  per  cent,  of  titanium  and  58  to  60  per  ■■eut. 
if  iriiQ  gave  an  alloy  containing  13  per  cent,  of  titanium, 
liy  the  use  of  the  so-called  "  concentrates,"  the  same  ore 
lielded  directly  ferio-titanium  containing  75'8  per  cent,  of 
itauiuni.  For  this  purpose  the  ore  is  mixed  with  sufficient 
carbon  to  effect  the  reduction  of  the  iron  oxide,  and  heated 
m  the  electric  furnace,  with  the  result  that  an  impure  iron 
jontainJDg  silicon  and  a  calcium  titauate  slag  are  obtained, 
rhe  latter  (the  "  concentrate  ")  contains  about  35  per  cent, 
if  titanium  and  only  2  or  3  per  cent,  of  iron,  and  by  using  it 
for  the  reduction  there  is  a  considerable  saving  of  alumi- 
aium.     (Kng.  I'at.  35S2  ;  this  Journal,  1901,  588.) 

The  reduction  of  titanium  iron  ores  with  carbon  in  the 
jlcctric  furnace  produced  alloys  showing  a  grey  gr.aphitic 
Vacture  and  containing  10  to  12  per  cent,  of  titanium.  (See 
this  Journal,  1898.  11.^)4.) 

The  addition  of  4  per  cent,  of  the  10  per  cent,  ferro- 
:it:uiium  alloy  to  iron  iucreased  the  bending  strain  of  the 
sroduct  by  2  J  to  50  per  cent.,  and  the  ductility  by  30  to  50 
percent.,  whilst  the  ratio  of  graphitic  to  combined  carbon 
ifas  unaltered. 

The  addition  of  2  to  5  per  cent,  of  titanium  to  cast  steel 
ncrra.sed  the  elasticity,  co-effieient  of  expansion,  and 
liagonal  contraction  before  fracture. 

It  is  noteworthy  that  ferro-titanium  has  a  lower  specific 
gravity  than  cast  iron  or  steel.  Owing  to  the  high  melting 
JO'nt  of  the  alloys  it  is  diiiiL'uIt  to  utilise  those  containing 
norc  than  15  per  cent,  of  titanium. 

Titaniferous  iron  ores  occur  plentifully  in  the  United 
states,  Canada,  Norway,  Sweden  and  Russia.  They  cou- 
aiii  up  to  50  per  cent,  of  titanium,  are  usually  free  from 
ulphur  and  phosphorus,  and  containing  but  little  silica, 
re  well  suited  for  the  manufacture  of  ferro-titanium. 

Kossi  has  also  prejiared  alloys  of  copper  aud  tit.anium 
ontainiug  8  to  15  per  cent,  of  titanium,  and  has  obtamed 
ood  results  v.lt'i  these  as  substitutes  for  manganese 
|<ronze.— C.  A.  M. 

''^oppei-    Exlra-lion  ;     Tlnorij    of    Elcclroljilic     Mrlhods 

of .     J.  Egli.     Zeits.  anorg'.  Cliem.,  30,  18;   through 

Zeits.  angew.  Chem.,  1902,15,  [14],  334—335. 
\'  these  experiments,  pure  fused  cuprous  sulphide  was 
sed,  either  as  anode  or  as  cathode,  according  to  the  nature 
f  the  electrolyte,  the  other  electrode,  separated  from  it  by 
I  clay  diaphragm,  being  of  platinum  or  copper.  Using  the 
■  ilphide  as  anode  in  sulphuric  acid  of  sp.  pr.  1-225,  the 
ilvcnt  action  proceeded  iu  tivo  stages  as  follows  :  — 

CuoS  ■(-  sbj  =  CuS  -f  CuSO, 
Cn8  -V  SO,  =  CuSOj  +  S 


The  progress  of  the  former  reaction  is  shown  by  tlia 
alteration  in  colour  from  grey  to  black.  The  anode  deposit, 
at  first  a  smooth  coating,  but  afterwards  thick  and  broken, 
consists  of  cupric  and  cuprous  sulphide  and  sulphur.  At 
high  current  densities,  the  latter  would  be  oxidised  to 
sulphuric  ac'd ;  but  at  those  available  for  industrial 
purpises  (up  to  30  amperes  per  sq.  dm.)  the  sulphur  is  not 
attacked,  and  adds,  therefore,  vei-y  greatly  to  the  electrical 
resistance  as  it  accumulates,  until  at  last  no  current  flows. 
The  action  may  be  continued  by  applying  higher  voltages  or 
temperatures,  but  then  the  E.M.F.  required  is  not  constant 
enough  to  be  satisfactory  for  technical  purposes.  Tlie 
current-efficiency  with  cast  electrodes  may  attain  90  per  cent., 
and  is  better  thau  that  with  granulated  electrodes,  in  n-hich 
it  is  only  about  40  per  cent. ;  but  the  efficiency  decreases  as 
the  anode  slime  accumulates.  By  making  the  sulphide  the 
cathode  in  a  4  -5-times  normal  caustic  soda  solution,  sulphur, 
up  to  70  per  cent,  of  that  originally  present,  is  ionised  and 
passes  into  the  solution,  but  the  curreut-efficiency  decreases 
w-ith  increasing  current-density  and  with  time.  The  residual 
slime,  as  the  sulphur  is  removed,  becomes  increasingly  red, 
owing  to  the  presence  of  metallic  coppei-,  but  even  at  the 
end  it  contains  un.altered  cuprous  sulphide.  The  E.M.E. 
required  remains  very  constant  throughout.  Pure  copper 
can  be  prepared  from  the  slime  by  washing  it  aud  making  it 
the  anode  in  sulphuric  acid  of  sp.  gr.  1  'Si^.  The  E.M.E.  is 
very  constant,  but  extraetiou  is  incomplete  ;  it  woiild  be 
more  complete  if  the  sulphur  were  removed  as  completely 
as  possible  in  the  first  process,  but  the  current-efficiency  of 
that  process  diminishes  as  the  amount  of  copper  deposited 
increases,  liy  making  cuprous  sulphide  the  anode  in  hydro- 
chloric acid,  the  sulphide  becomes  black,  as  with  sulphuric 
acid,  and  is  covered  with  a  dark  brown  solution,  which  adds 
greatly  to  the  resistance,  and  unless  it  is  constantly  removed 
causes  wide  variations  in  the  E.M.F.  required.  At  the  same 
time  the  sulphur  passes  into  solution  as  siilphuric  acid 
through  the  oxidising  agency  of  the  anode  chlorine.  The 
current  efficiency  of  the  process  (as  gauged  by  a  copper 
voltameter)  is  14G-8  per  cent.,  showing  that  much  of  the 
copper  is  electrolysed  in  the  cuprous  state.  Some  metallic 
copper  appears  at  the  anode  when  dilute  hydrochloric  acid 
is  used,  but  not  with  the  strong  .acid. 

In  the  electrolysis  of  cupric  chloride  solution?,  the  follow-- 
iug  observations  were  made.  A  temperature  of  25°  C.  is 
the  most  suitable  ;  at  lower  temperatures  the  copper  deposit 
is  spongy,  whilst  at  higher  temperatures  it  is  impure.  The 
current-efficiency  increases  with  the  current-density  up  to 
the  point  at  which  hydrogen  begins  to  be  liberated  at  the 
cathode.  Copper  of  the  highest  degree  of  purity  is  obtained 
from  electrolytes  having  the  composition: — 0-1  mol.  of 
CnClj,  0-1  mol.  of  HCl,  and  0-4  mol.  of  NaCl  per  litre. 

W.  G.  M. 
U.NiTKD  Sr.VTEs  Patents. 
Electric   Furnace.     [Iron    Ores.]     M.    1{.    Conlcy,   New 

York.  U.S.  Pat.  (597.810,  April  15,  1902. 
The  body  of  the  furnace,  which  is  closed  to  prevent  the 
ingress  of  air  while  it  is  in  operation,  is  made  of  refractory 
non-conducting  metals,  and  formed  with  a  maiu  iuner 
chamber  reduced  to  a  comparatively  small  neck  at  its  bot- 
tom, and  with  a  hearth  below  it,  the  hearth,  neck  and 
chamber  forming  one  connected  enclosure.  A  heatiu»zoiie 
forms  the  wall  of  the  neck,  and  is  made  up  of  a  series  of 
parts  of  materia!  of  low  electrical  conductivity  adapted  to 
be  heated  to  incandescence  by  the  pass.age  of  an  electric 
current  through  them,  and  a  second  zoiie,  similarly  con- 
stituted, surrounds  the  hearth. — G.  II.  K. 

Metal-Working  Appara! US;  Electric .     G.  I).  Burton 

Boston.  U.S.  Pat.  696,004,  March  25,  1902. 
The  receptacle  for  the  substance  to  be  treated  has  a  per- 
forated bottom  to  allow  of  the  entrance  of  the  electrolyte 
and  the  exit  of  the  substance  treated,  and  is  provided  with 
.1  cover,  through  a  slot  in  which  having  a  rtecsscd,  slidiu" 
cover,  an  adjustable  electrode  extends  into  it,  and  is  adapted 
to  automatically  maintain  contact  with  the  substance  treated, 
while  it  can  also  he  clamped  iu  any  desired  position  and 
rendered  unautomatic.  The  bye-products  are  carried  off 
from  the  reccpt.acle  by  a  pipe  connected  with  it. — ti.  II.  i;. 
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Wire  Bars;    Apparatus    for  the   Manufacture  of  , 

6y   Electro-Deposition.       R.    O.     San.lers,    Blackhealb, 
linglaad.     U.S.  Pat.  696,109,  March  25,  1902. 

See  Eng.  Pat.  9011,  19111  ;  this  Journal  1902 


-G. 


U.  K 


Metal  Tubes;  Process  of  Mahinj  , .     [EleclroDepo- 

sition.]  E.  Emerson,  Khode  Island.  U.S.  Pat.  695,63.5, 
March  18,  1902.  . 
A  THIN  sheet  of  metal  is  formed  by  electro-deposition  on  a 
metal  cathode,  and  is  thi'n  r.!movcd  and  formed  into  a  tube 
or  cvliudcr  by  uniting  the  edgc^,  after  which  it  is  j)laeed  op 
a  support  in  an  electrolytic  vat,  and  metal  is  deposited  on  it 
till  the  required  thickness  is  obtained. — O.  II.  K. 

0.vides   nf    Tin    and    Lead;    Method   of  Maliint)   . 

[Oxidising  Hear/ent.]       C.    S.    I.omax,    Massachusetts. 

U.S.  Pat.  695,93'9,  .Much  25,  1902. 
A  HOKizoNTAi.  layer  of  the  metal  cf  uniform  cross-secliimal 
area  throughout  its  length,  is  maintained  in  a  molten  con- 
dition in  an  oxidising-chamber,  and  at  a  suitalile  tempera- 
ture for  rapid  oxidation  by  the  action  of  a  curr.-m  of 
electricity  conducted  to  it  by  bodies  of  the  metal  of  larger 
eross-scctional  area.  The  molten  metal  is  subjected  at  the 
same  tmie  to  the  action  of  a  current  of  oxidising  reagent 
which  oxidises  it  and  carries  off  the  metallic  oxide. 

— G.  H.  Iv. 

iMetals    III    Elcrlroh/sis ;     Method    of     Recoverintf  . 

{Soluble   Anode.']  '  H.    A.   Frasch,    Hamilton,    Canada. 

U.S.  Pat.  097,531,  April  15,  1902. 
The   process    (which   is  preferably   carried  out   with    the 
apparatus  described  in  U.S.   Pat.   069,441,  1901),  consists 
in  electrolysing  a  double  s.ilt  of  ammonia  and  metals  whose 
bjdroxides  are  soluble  in  animouia,  in  presence  of  a  suit- 
nl)Ie  cathode,  and  of  au  auode    capable  of  binding  the  acid 
and   halogen  radicals  of  the  ammcnium   salt,  and  having 
constituents   different  from  the  contents  of  the  electrolyte. 
The  cathode  and   anode  are   separated  by  a  suitable   dia- 
phragm, and  the  metil  ooi\taiued  in  the  solution  is  deposited 
on  the  cathode.     The  acid  or  halogen  radicals  are  bonnd 
to  the  substance  of  the  anode,  and  the  ammonia  is  kept  in 
solution  in   the   cathode  electrolyte.     Xickel   is  recovered 
from    nickel-nmmonium-chloride    (obtained    according    to 
U.S.  Pat.   CO  l,S99,  1901)  by  supplying  an  electrolytic    bath 
with  a  soluble  anode  consisting  of  different  metals  in  com- 
minuted form,  and  covering  it  with  a  chemically  and  elec- 
trolytically   inert   permeabie    substanc,   above   which  the 
cathodes  are   arranged,   and  which   acts   as  a   diaphragm, 
sepirating  the  solution  of  nickel-ammonium  chloride  con- 
taining an  excess  of  ammonia  supphed  to  the  cathode,  from 
that  of  sodium  chloride   which  is   supplied  to   the  anode. 
By  means  of  an  electric  current  the  nickel  is  precipitated 
in  metallic  form  on  the  citliode,  an:l  at   the  anode  a   solu- 
tion is  formed  of  the  various  msials  contained   in  it.     The 
chloride  solution   is  displaced  from  below  the  diaphragm  by 
the  addition   of  fresh  sodium  chloride   solution,   and    the 
cathode  solution  is  further   electrolysed  until   the  last  trace 
of  nickel  has  been  removed  from  it,  the  remaining  solution 
of  free  ammonia  being  utilised  for  the  production  of  fresh 
nickel  ammojiiuni  chloride. — G.  H.  1!. 


XII.-FATS.  OILS,  AND  SOAP. 

Oils;  Relation  of  Ileal  of  Combustion  to  Specific  Gravity 

of .     H.  C.  Sherman   and  J.   F.   Snell.     J.    .\mer. 

Chem.  Soc,  1902,  24,  [■»],  348—353. 
The  authors  showed  (tliis  Journal,  1901,  590)  that  there 
probably  exists  a  certain  definite  relationship  between  the 
heat  of  combustion  and  the  specific  gravity  of  different 
fatty  oils.  Since  then  they  have  examined  many  cthe.- 
specimens,  and  from  their  results  have  obtained  data  in  sup- 
port of  this  view  and  of  their  inference  that  atraospherio 
oxidation  lowered  the  heat  of  combustion  to  the  same  extent 
that  it  increased  the  spocilic  gravity. 


The   fillowing  table  gives  the  average  results  obtained 
with  different  oils  in  a  fresh  condition  :  — 


Specific 

Calories 

Calorioii 

Fresh  Oil. 

Gravity  at 
15°,, 
15»^- 

Calories 
per  Grni. 

Multiplied 
by  Spccilic 

Divided 

by  Specilii 

CJnivity. 

Gravity. 

Linseed  (3) 

0-935 

9-375 

8-77 

lO-OS 

Boiled  linseed  (2) 

0-935 

9-372 

8-76 

10 -ua 

Poj)pv-seed  (1).. 

0-S12fi 

9 -.183 

S-09 

WIS 

Maize  (.■)) 

0-325 

9-423 

8-7J 

10-19 

Sesame  (1) 

0-ir24 

9-3!'3 

s-es 

10-17 

Cotton-seed  (-1)  . 

0-923 

9-39G 

8-67 

lU-18 

Rape  (2) 

0-il20 

9-l7i) 

8-72 

10-30 

Earth-nut  (1)... 

0-t«7 

9-412 

StiS 

10-211 

Almond  (1) 

o-ttio 

9-.i54 

8-G'J 

10-89 

Olive  CD 

0-!ll7 

9-454 

8-67 

10-31 

O.istor  ii) 

0-i)l!C 

8-849 

8-65 

9-l« 

Menhaden  (2)... 

0-935 

9-3lili 

S-7« 

lO'OJ 

Codliver(2)  .... 

0-S127 

9-. we 

8-75 

10-18 

0-it2« 

9-421 
9   17.-) 

8-73 
8  75 

10-18 

Wiiale  (1)  

10-29 

L.-irdoil  (2) 

0-91S 

9-449 

8-(!7 

10-29 

Sperm 

0-88B 

9-9H! 

S-Sl 

11 -Jit 

Rosin  oil 

0-989 

10- 14) 

10-U.i 

lU-JB 

Petroleum  oils  (3) 

0-894 

IU-741 

a-oi 

12  01 

Turpentine 

0-802 

10-830 

9-31 

12-52 

The  effect  of  oxidation  upon  these  constants  is  seen  ii 
examples  which  are  given,  in  which  the  values  obtained  b\ 
multiplying  the  heat  of  combustion  by  the  specilic  gravilj 
differ  but  little  from  the  corresponding  values  in  the  casi 
of  the  fresh  oils,  whereas  the  numbers  obtained  by  dividinf 
the  heats  of  combustion  by  the  sp.  grs.  vary  greatly  with  thi 
extent  of  the  oxidation.  That  is  to  say,  the  specific  graTitj 
is  increased  almost  in  proportion  to  the  decrease  in  the  heal 
of  combustion. 

The  effect  of  atmospheiic  oxidation  upon  one  and  the 
same  oil  is  illustrated  by  the  following  results. 


Oil. 


Ciilorics  I  Calories 
Specific  I  Calories  I  Multiplied  Divided 
Gravity,  rpcr  Grin.  1  by  Specilic  l>y  SpetiCc 

Gravity.        Gmvitj. 


Raw  linseed 

Raw  linseed,  after  4 

moutlis'  exposure. 

Boiled  linseed 

Boiled  linseed,  after  2 

moTiMis'  exposure. 
Biiiledlinseed,after4 

months'  exposure. 


9-90 
9« 


ri-26 


An  elementary  analysis  of  the  boiled  linseed  oil  bcfor. 
and  after  exposure  for  two  mouths  gave  tbt  followini 
results. 


Carbon.    I  Hydrogen.     Oxygen. 


Before  exposure. 
After  exposure  .. 


Per  Cent. 
7r.-02 
74-15 


Per  Cent. 
10-73 
10-70 


Per  Cent. 
14-29 
13-U 


In  the  authors'  opinion  the  oxygen  is  absorbed  by  direc 
addition  and  without  causing  material  alteration  in  th 
volume  of  tlie  oil. — C.  A.  ^I. 

Cottonseed  Oil;  Modification  of  Bccchi's  Sitier  Nilrat' 
Test  for .     L.  M.  Tolman. 

Sec  under  XXIII.,  paije  643. 

Cotton  Seed  Oil;  Jnrestigation  of  Becchi't  Test  for 

A.  H.  Gill  and  C.  H.  Dennison. 

See  under  WllUpat/e  643. 

( ■h,d,:slcrul  and  I'hiitosterol  in  Fats  ;  Vclermination 
of- .     B.  Kitter. 

See  under  X.XUl.,  paje  043. 
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Engltsh  Patents. 

Oil ;  Separation  of  ■ .     T.  Ciarkson,  London. 

Eug.  Pat.  9392,  May  6,  1901. 

'ms  iuvcndon  n-lutes  more  ijarticularly  to  the  separation 
f  oil  from  waste  steam  by  centrifugal  action. — C.  A.  II. 

Urease  and   Oil  from  E.vh'iu.it   Steam  ;    Apparatus  for 

Eitractitui  .     .T.  8.  McDougall,  Manchester.     Eng. 

Pat.  95G9,'May  S,  1901. 

'lvim  i*  irade  for  an  apparatus  consisting  of  an  upper 
nd  lower  vessel  connected  by  a  valve.  The  upper  vessel 
ontaius  batfie-plates  arranged  in  a  specified  manner,  and 
ach  provided  with  a  series  of  ledjes,  so  that  water  or  oil 
eposited  on  the  baffles  runs  along  these  ledges,  and  is 
arried  off  down  vertical  tubes  having  their  opening  at  the 
dges  of  the  ledges. 

In  another  form  of  apparatus  claimed,  a  series  of  wooden 
oards  is  arranged  in  a  parallel  plane  or  in  the  form  of 
dies,  the  oil  being  sejiarated  by  the  passage  of  the  exhaust 
team  between  these  boards.  The  oil  aud  water  collecting 
n  the  lower  vessel  may  be  expelled  by  sleara-  or  air- 
tresture  by  me&ns  of  special  devices  claimed,— C.  A.  51. 


UxiiED  States  Patent. 

)il  Filter.      H.  li.  Wynian,  Leominster,  Massachussctts, 
U.S.A.     U.S.  Pat.  091,83.5,  Jan.  28,  1902. 

N  the  apparatus  claimed,  the  waste  oil  is  first  passed  upwards 
lirough  a  compartment  of  water  or  brine,  from  the  surface 
f  which  it  tiows  over  a  partition  to  the  bottom  of  a 
bamber.  It  next  passes  upwards  through  a  filter-bed  of 
ulverised  glass  or  fine  grit,  falls  over  another  partition,  and 
ually  passes  upwards  through  another  filter-bed  of  felt 
r  other  porous  material. — C.  A.  M. 

iesihs,   Oils  or    Fats ;    Frocess  of  Refitiiny •.      F. 

Arledter,  l^ew  York.  U  S.  Pat.  696,222,  March  25, 
1902. 

'URinCATloN  and  deeolorisation  is  effected  by  treating 
bf  oil,  &c.  with  a  quantity  of  alkali  insufficient  for  saponifi- 
atioD,  agitaling  the  mixture  in  an  atmosphere  of  earbou 
ioxide,with  or  without  heat  or  pressure  or  the  introduction 
f  steam,  and  separating  the  resulting  purified  product 
torn  the  ley. — V.  A.  JI. 

irease  from    Steam  ;     Apparatus   for    Separatinu , 

W.  J.  Uaker,  Scarborough,  Yorkshire.  U.S.  Pat.  092, -11 5 
Feb.  4,  1902. 

'i.AiM  is  made  for  means  of  cooling  super-heated  steam 
itroduced  into  an  oil  separator,  the  object  being  to  ! 
'.iTe.ise  the  deposition  of  oil  upon  the  baffles.  This  is 
tt'tcted  by  means  of  a  water-injecting  or  other  device, 
liich  is  claimed  as  an  improvement  upon  the  apparatus 
escribed  in  Eng.  Pat.  15,384,  lb'97  (.this  Journal, 
89f!,687).-C.  A.  M. 

'limp  [0(7  Pump']  for  Handlintj  Heavy  Oils.  F.  O. 
iSterrett,  Henry,  Illinois,  U.S.A.  U.S.  Pat.  693,920, 
Feb.  2o,  1902. 

HE  pump  described  is  intended  for  use  with  thick  viscous 
Is  or  other  fiuids  without  the  .ipplication  of  heat.  The 
ibe  to  be  inserted  into  the  oil  has  a  ball  valve  at  the 
itlom,  whilst  a  valve  sitm  carrying  a  valve  of  peculiar 
mslruction  is  moved  vertically  in  the  tube  by  means  of  a 
mdle.  If  the  oil  be  sufficiently  thin  it  will  "not  be  drawn 
lOve  a  spout  in  the  side,  but  if  very  thick  it  will  rise  to 
e  top  of  the  tube,  which  is  enlarged  to  forra  a  head,  in 
e  wall  of  which  aa  e^cit  aperture  is  provided.  — C.  A.  .AI. 

Oil  Filter.     PI.   Sims,   Erie,  Pennsylvania,  U.S.A. 

I  U.S.Pat.  694,434,  March  4,  1902. 

jus  filter,  all  the  parts  of  which  can  be  readily  separated 
■  cleaning,  is  di\ided  into  two  compartments  by  a  vertical 
rtition.  At  the  top  of  one  of  these  is  a  chamber,  from 
0  bottom  of  which  a  pipe  with  a  perforated  cone-shaped 
se  extends  to  the  bottom  of  the  compartraeut,  which  is 


nearly  filled  with  water.  On  introducing  oil  into  the  top 
chamber,  it  passes  through  a  filter  bed,  down  the  central 
pipe,  and  rising  through  the  water,  flows  over  into  the 
other  ejmpartmeat,  where  it  falls  through  another  tilteriug 
bed.— C.  A.  M. 


XIIL-PiaiENTS,  PAINTS;   RESINS, 
VARNISHES;   INDIA-EUBBER,  Etc. 

(^.)— PIGMENTS,  PAINTS. 

United  .St.ates  Patents. 

Lithopone ;  Process  of  Making .     I.  P.  Lihme, 

Cleveland,  Ohio.     U.S.  Pat.  697,731,  April  I.'i,  1902. 
Processes  are  claimed  which  yield   a   lithopone   of  any 
desired  grade,  or  zinc  sulphide-content,  and  simultaneously 
give  a  by-product  of  some  value. — F.  H.  L. 

White-Lead  Drier.  1.  E.  Kearus,  New  Kensingtou, 
Pennsylvania,  U.S.A.  U.S.  Pat.  693,809,  Feb.  25,  1902. 
A  i'i.ant  for  the  drying  of  white  lead,  consisting  of  two 
parallel  series  of  supporting  columns  connected  by  several 
tiers  of  cross-beams.  Steam-pipes  are  carried  lengthwise 
over  each  tier  or  stage  of  cross-beams  and  long  pans  or 
trays  nre  placed  thereon  in  direct  contact  with  the  steam- 
pipes,  and  secured  in  position  by  clamps  attached  to  the 
main  uprights  or  supporting  columns. — K.  L.  J. 

(fi.)— PESINS,  VAKNISHES. 
United  States  Patents. 

Linoleum;  Manufacture  of  Inlaid  —-.  K.  Klic, 
Vienna,  and  O.  Poppe,  Kixdorf,  near  Berlin.  U.S.  Pat, 
092,677,  Feb.  4,  1902. 

Tni3  novelty  in  this  pat^nt  is  the  use  of  a  linoleum  cement 
prepared  by  oxidising  a  mixture  of  oil  and  resin  to  the 
consistency  of  india  rubber,  and  mechanically  incorporating 
the  product  with  a  suitable  volatile  solvent  so  as  to  form 
an  emulsio.n.  It  is  stated  that  pieces  joined  with  this 
cement  will  not  break  at  the  line  of  junction  on  bending 
the  linoleum. — I,'.  A.  M. 

PyroxjUti  Compound.  J.  B.  G.  Bonnaud,  Ostend. 
U.S.  Pat.  697,790,  April  15,  1902. 
(A)  1  lb.  of  nitrocellulose  aud  I  lb.  of  camphor  are  dis- 
solved in  1  gallon  of  methjhited  spirit,  and  a  "  very 
small  quantity"  of  vanillin  is  added.  (B)  Two  to  six  parts 
of  copal  are  dissolved  in  180  parts  of  boiling  castor  oil,  and 
one  to  four  parts  of  a  mixture  of  lead  acetate,  litharge,  and 
zinc  sulphate  in  equal  proportions  are  introduced.  From 
10  to  30  parts  of  (B)  are  then  incorporated  with  180  parts 
of  (A).  The  gum  copal  is  claimed  to  prevent  the  solution 
from  drying  too  rapidly;  the  vanillin  masks  any  disagree- 
able odour.  The  whole  is  intended  for  varnishing  purposes. 

—i!\  H.  L. 

Linoleum;  Pras  for  Pressing .     C.H.Scot!, 

Gloucester.  U.S.  Pat.  697,550,  Aprif  15,  1902. 
The  apparatus  consists  of  a  horizontal  roller  carried  on 
centres,  to  which  an  ui>ward  and  downward  motion  can  be 
given  by  vertical  plungers  risiug  from  hydraulic  cylinders 
in  which  horizontal  pistons  produce  the  necessary  pressure. 
These  pistons  are  driven  by  cranks  carried  on  a  central 
shaft,  which  are  .-,o  arranged  that  the  movement  of  the 
roller  is  comparatively  rapid,  with  a  relatively  Ion"-  dwell 
at  its  highest  position.  The  sheets  of  linoleum,  face  up- 
wards, are  led  into  the  machine  in  an  intermittent  manner, 
passmg  under  aud  round  the  roller  between  it  and  two  hot 
plates  ;  when  they  arrive  on  toj^,  they  receive  a  compression 
between  the  roller  and  a  curved  pressure  plate  fixed  above 
it.  The  pressure  is  removed  and  applied  at  the  rale  of  20 
or  30  times  a  minute.  The  process  is  claimed  to  consolidate 
linoleum  in  a  rapid,  advantageous,  and  econoniieal  manner, 
without  danger  of  injuring  the  surface. — F.  H.  L. 
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(C'.)-INDIA-RUBBEK,  &c. 

India- Rubber,  Behaviour  of ,uilh  concentriitcd  Nitric 

Acid.  li.  Ditmar.  Bcr.  1902,  35,  [7],  UOl— 1402. 
Ijy  the  action  of  concentrated  nitric  acid  oil  india-rublier, 
the  aiitlior  has  obtaiLod  a  oorapouiid  differing  from  that 
obtained  by  Harries  (this  Journal,  1001,  \\2:i).  'J'lie  action 
is  very  violonf,  the  temperature  risiiiji  to  9G^,  and  tlie 
niixturo  iuflaniiu?.  The  caoutchouc  b.'comes  completely 
dissolved.  On  adding  water  a  jellowith-rcd  substani'e  is 
precipitated,  which,  after  solution  in  etiiyl  acetate  and  pre- 
cipitation by  ether,  has  the  formula  C,i,H,.,No06.  The 
molecular  weight  (250  was  confirmed  by  Beckmann's 
boiling  poist  method,  and  a  titration  by  alkali  showed  the 
fubstance  to  be  a  monobasic  acid.  It  sinters  at  142 — 143  , 
and  decomposes  explosively  at  a  higher  temperature.  It  is 
foluble  in  tlhyl  acetate,  tcnzaldebyde,  and  nitrobenzene, 
and  is  reprecipitated  from  these  solutions  by  ether.  In 
alkalis  it  dissolves  with  blood-red  colour,  and  is  thrown 
down  again,  with  a  pure  yellow  colour,  by  acids. 

— M.  J.  S. 

ENGLisn  Patexts. 

Vulcanised  Electric  Cables;  Manufacture  of .     E.  A. 

Claremont,  Knutsford,  Cheshire.     Eng.  Pat.  8437,  April 

24,  1901. 
TiiK  cables  are  vulcanised  as  usu.al,  put  into  a  vulcanising 
chamber  and  treated  with  steam  under  pressure,  and  then 
the  stiam  (and  air)  are  removed  so  as  to  produce  a  partial 
vacuum  in  the  apparatus.  The  employment  of  this 
diminished  pressure,  it  is  claimed,  will  render  insulation 
more  complete. — F.  II.  L. 

Desulphurising  Vulcanised  Rubber.     G  E.  Heyl-Dia, 
Warrington.     Eng.  Pat.  11,149,  May  30,  1901. 

See  r.S,  Pat.  CS9,616  ;  this  Journal,  1902,  264. 

— F.  II.  L. 

United  States  Patents. 

Rubber;  Machine  for  Working .     J.   H.  Pearce,  New 

Haven,  Conn.     U.S.  Pat.  697,217,  April  8,  1902. 

Tins  is  a  machine  having  two  trains  of  four  rollers  each 
for  making  two  films  of  rubber,  the  trains  being  connected 
through  an  adjustable,  weighted,  pressure  roll,  which  can 
eilheAie  driven  by  friction  or  by  independent  mechanism. 
The  last  roller  of  the  upper  train  is  termed  an  "  incised 
finishing-roll,"  having  au  ornamented  or  cut  circumference, 
according  to  the  work  iu  band.  For  instance,  in  making 
boot  soles,  the  wheel  referred  to  has  sole-shaped  pockets 
impressed  on  its  surface.  The  pressure  roll  is  given 
considerable  capacity  for  adjustment,  in  order  to  permit 
"  incised  finishing-rolls  "  of  various  diameters  to  be  inserted 
iu  the  apparatus.  Additional  trains  may  be  added  to  the 
machine  if  desired,  with  the  object  of  making  three  or  four 
ply  rubber,  the  various  films  being  united  when  passing 
between  the  incised  roll  and  the  pressure  roll. — F.  H.  L. 

Vvlcajiiscr.     0.  P.  Fritz,  Philadelphia.  U.S.A.     U.S.  Pat. 
695,715,  March  18,  1902. 

Tins  vulcaniscr  is  of  the  small  vertical  type,  with  reinovable 
lid,  suitable  for  dental  work.  A  flange  round  the  mouth 
of  the  retort  rests  upon  and  oveihangs  the  outer  easing. 
A  short  pillar,  lising  centrally  from  the  lid,  carries  hori- 
zontal trunnions,  upon  which  a  pair  of  large  hook-like  jaws 
with  long  handles  woik  eccentrically  and  I'orui  a  yoke, 
securing  the  lid  to  the  retort.  Wheu  the  handles  arc 
brought  together  in  a  vertical  plane,  the  jaws  open  to  their 
fullest  extent.  The  lid  is  then  applied  to  the  retort  and 
twisted  round  until  the  jaws  lie  vertically  above  two  pro- 
jections on  the  flange,  with  which  tl.cy  engage  firmly,  wlien 
the  handles  are  pulled  apart  as  far  as  possible.  Various 
details  of  construction  are  claimed,  notably  a  device  for 
adjusting  the  axis  of  the  yoke  vertically  to  restore  its  grip 
upon  the  flange  projections  when  this  becomes  iiccfssary, 
owing  to  wear  of  the  working  parts. —  1!   L.  J. 


Vulcanising  Rubber ;  Process  of .     A.  0.  Bourn, 

Bristol,  lihoie  Island.  U.S.  Pat.  697,792,  .A.pr;i  !.•>,  19,12. 

The  apparatus  consists  of  a  jacketed  cylinder,  provide 
with  thermometer,  pressure  gauge,  drain  cock,  aiul  hlow-ol 
cock.  Into  it  are  placed  the  articles  to  be  vulcanisei 
together  with  some  volatile  substance,  such  as  ammoniui 
bromide,  iodide,  or  carbonate,  which,  vaporising  with  th 
heat,  sets  up  the  desired  pressure,  has  an  affinity  fo 
sulphur  compounds,  and  neulralises  those  compounds  whic' 
are  injurious  lo  rubber.  The  quantity  of  amniouiuui  s.il 
employed  is  calculated  according  to  the  dimensions  of  th 
vessel,  so  as  ultim.itely  to  produce  the  pressure  desired. 

F.  II.  L. 

Devulcanising  ludia-Rubber.     0.  F.  J.  Duwez,  Eughicn, 
Belgium.     U.S.  Par.  096,423,  April  1,  1902. 

See  Eng.  Pat.  4803,  1901 ;  this  Journal.  1903,  488. 

-F.  H.  L. 

Deculcanisiiig  Apparatus.     L.  A.  Stclzer,  Ohio. 
U.S.  Pat.  697,688,  April  15,  1902. 

A  NAiiuow  vertical  jacketed  cylinder,  partly  supported  oi 

'   rollers  at  its  base,  revolves  iu   one   direction  on   horizonia 

bearings,  while  concentrically  wiihiu  it  is  a  stirrer  revolvin: 

in   the    opposite   direction.     Steam   is  led  into  the  jackc: 

through  one  of  the  journals,  and  in  the  inufrmost  vessc 

the  waste  rubber  and  the  substance  used   to   devulcanise  i 

are  placed.     The  double  motion   is  claimed  to  stir  up  Ih. 

contents  more  thoroughly  than  usual.     A  man-hole  leadlo' 

at  once  into  the  inner  cylinder  is  provided  for  charging 

i   during  which  operation  the  drum  is   kept  stationary,  am 

'   the  stirrer  rotating. — F.  H.  L. 

,    Waste    Rubber    Scrap  ;     Utdisiiig    .       T.    Harmor 

I        Burlington,   New  Jersey.     U.S.  Pat.    697,338,   April  !! 
I        1902. 

Crished  rubber  scrap,  100  —  loO  lb.:  gutta-pcrjha 
("pontiauak '),  50 — 75  lb.;  soft  African  gum  ("flake") 
I  8 — 12  lb.;  and  vegetable  oil  reftne  ("substitute"),  10  — 
40  lb.  are  subjected  to  the  action  of  sleam  at  a  prcssuK 
of  from  100  to  12.j  lb.  for  30  or  4S  hours.  The  whole  ii 
thus  said  to  be  converted  into  a  homogeneous,  viscid 
jilastic  mas..!,  having  all  the  essential  qualities  of  ra« 
rubber  cf  good  grade;  and  it  may  be  worked  up  ia  tin 
usual  manner. — F.  II.  L, 

Rubber-like  Gum  from  Greaseu-ood ;  Me:hod  of  Exiractiv; 

.     A.   V.    Werner  and   P.    15.   Ellis,  Nevada.    U..^ 

Pat.  697,957,  April  15,  1902. 

Stems  of  the greasewood  plant  (^chri/sofhamnus or  begelovia) 
are  crushed,  and  digested  in  boiling  water  with  consiau 
agitation.  The  liquid  is  drawn  oflP.  strained,  and  the  refidui 
treated  with  steam  for  a  few  minutes ;  the  solid  matter  i 
compressed,  and  the  liquid,  after  straining,  is  added  to  llii 
former.  The  solution  is  then  evaporated  nearly  lo  dryne>< 
the  gum  taken  up  with  petroleum  spirit  or  benzene 
the  detritus  removed,  and  the  solvent  distilled  .iway.  S' 
prepared,  the  product  is  a  dark-coloure  1  guui,  with  ^ 
punfent  balsamic  odour,  which  possesses  numy,  if  not  id 
of  the  properties  of  commercial  cao'.ilchouc. — F.  II.  L. 

Electric     Conductors  ;     Covering    ,    tcilh    Instdativ^ 

Material  [I/idia-Rnbber].     G.  E.  Ileyl-Piu,  Mauchestci 

U.S.  Pat.  (;92,()12,  Jan.  28,  1902.  , 

See  Ei'g.  l'a>.  11,217,  1900  ;  this  Journal,  1901,  593.         I 

— W.  C.  II. 

Gutta-I'crcha,  or  the  like  from  Leaves  or  Tuigs  :  Eilractu 

.     (J.  Mitchell,  London.     US.   Pat.  b9,"),"jl,  Marc 

18,  1902. 

The  leaves  and  twigs  arc  dried,  ground,  and  digested  «ii 
cold  carhon  bisulphide  :  the  insoluble  matter  is  reiuoxcd  t 
subsidence  or  by  centrifugal  treatment,  and  the  solutio 
filtered  through  charcoal.  The  claiifiid  IlLjuor  is  thi 
distilled  from  a  stcuin-  or  whler-lalh.—  It.  I..  J. 
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XIY.-TANNING;   LEATHER,  GLUE,  SIZE. 

}uick  Tanning  from  the  Phi/sico-Chemicat  Point  of  View. 

P.   von   Schroeder.      Collegium,    1902,   1,    15    and    24; 

through  Chem.-Zeit,  1902,  26,  [30],  Kep.,  III. 
lEOiiAXiCAL  agitation  is  of  assistance  as  it  increases  the  slow 
ite  of  diffusion  possessed  by  the  tanning  material,  which  can 
e  regarded  as  a  colloid.  The  action  of  the  tanning  solution 
n  the  sliiu  is  to  produce  a  lajer  impervious  to  the  further 
ntry  of  the  liquid  ;  but  this  layer  is  extremely  sensitive  to 
leciiaoioal  injury,  which  ilestroys  its  impermeability  ;  so 
lat  movemeut  in  the  vat  assists  diffusion.  Kntry  of  tannin 
ito  the  skin  depends  on  osmotic  pressure  ;  so  thit  the 
lore  concentrate"!  the  solution,  the  higijer  the  pressure, 
luring  absorption  heat  is  evolved  ;  therefore,  by  I.e 
luitelier's  principle,  a  reduction  of  temperature  should 
isist,  and  au  increase  in  temperature  retard,  tauuing.  But 
le  absorption  is  accompanied  by  a  shrinkage  of  tlic  skin, 
e.,  by  removal  of  water,  and  this  proce^^s  is  acceU  rated 
y  a  rise  of  temperature.  The  pressure  also  affects  swelling 
lid  absorption  in  opposite  direction''.  The  speed  of  alsorp- 
on  is  raised  b}' "adding  to  the  liquor,  salts  the  solutions  of 
hich  exhibit  a  high  osmotic  pressure, such  as  sodium  chloriile 
r  carbonate,  magnesium  sulphate,  and  alum.  Alcohol  and 
lycerin  hinder  the  formation  of  the  impervious  layer  on 
le  skin,  since  they  are  better  solvents  for  tannins  than 
aler.  IVtroleum  and  turpentine  act  similarly,  the  latter 
rting  as  a  de-oxidant.  The  commouest  method  of  increas- 
ig  the  speed  of  the  tanning  process  is  to  increase  the 
;reDgth  of  the  liquor,  for  which  purpose  the  exotic 
laterials  that  are  rich  in  tannins,  quebracho  ahov'c  all, 
re  particularly  suitable. — 1".  H.  L. 

Tanninq  Muteritils  ;   (Commercial   I  ahnitiun  af . 

1"   Jtelzer. 

See  under  XXIH.,  pai/c  C  l;5. 

.iidie  Aeid  and  Other  Acids ;  their  I'rcctienl  Effect  in 
the  Manvfacture  of  Leatlier.  W.  Eitner.  Uer  Uerhei', 
27,  [B61,'662],  7.)  and  91. 

11  test  the  de-liming  effect  of  lactic  aciil  compared  with 

lat  of  other  acids,   three   portions   of   hide,   soaked   and 

iiied  hy  the  usual  process,  were  treated,  after  ''  unhairing" 

nd  "fleshing,"  (Uic  portion   with   lactic  acid,  one  portion 

itli  acetic  acid,  and  one   portion  with  hydrochloric  aeid, 

siog  for  each    experiment    equivalent    quantities.      The 

illowing  results  were  obtained  from  100  parts  of  dry  hide  : 

y  de-liming  with  lactic  acid,  2US  parts  of  pelt  ;  acetic  acid, 

11  parts  of  pelt ;  and  hydrochloric  acid,  liiC'Ci  parts  of  pelt. 

lie  samples,  on  examiuatioo,  showed  that  the  lactic  acid 

id  remove<l   ii'i  percent,  of  the  total  amount  of  lime 

resent,  the  acetic  aciil  83  G  per  cent.,  and  the  hydrochloric 

;id  94"2  per  cent.     The  three  portions  of  hide  so  treated 

ere  now  "  tanned  out."     The  hide  de-limed   with  lactic 

;id  gav.i  ."ill  per  cent,  of  le.ather,  calculated  on   the  pelt 

eight,  that  with  acetic  acid  gave  52-6  per  cent.,  and  that 

ith    hydrochloric   ao:d,    54' ^    per   cent.     This   calculated 

)iin  the  dry  weight  of  hide,  gave  for  lactic  aeid  100  3  per 

nt.  of  leather,  for  acetic  aeid   IOG'7  per  cent.,  and  for 

rdrochloric   acid,     106-(';    per    cent.      These   results   are 

acticallj'   identical,   but   the   cost   of   the   lactic   acid    is 

nsiderably  higher  than  either  of  the  other  two  acids. 

A  second  series  of  experiments  was  carried  out  to   test 

,e  comparative  value  of  lactic  acid  and  hydrochloric  acid 

a   substitute   for  "  drenching."      The   calf    leather   so 

;ated   was   afterwards   tanned  and   curried,  and    it   was 

and  that  hoth  acids  acted  in  an  exactly  similar  manner  ; 

d  although   the   hydrochloric   acid   had   removed  more 

oe  than  the  lactic  acid,  the  finished  leather  appeared  to 

exactly  tlie  same  both  in  firmness  and  toughness  ;  the 

lia  was  not  in  any  way  tendered,  and  both  samples  had 

iiild  and  pleasant  feel. 

A  third  series  of  experiments  was  carried  out  to  test  tbe 
luparative  swelling  effect  in  sole  leather  tanning.  For 
s  purpose  the  hides  were  soaked  and  limed  in  the  usual 
inner,  and  divided  into  eight  equal  lots  of  equal  weight 
.1  substance.  The  eight  lots  of  pelt  were  put  into  eight 
larate    liquors    made    from    quebracho    wood,    and    an 


equi\alent  amount  of  the  following  acids,  was  introduced 
into  each  pit — lactic,  hydrochloric,  sulphuric,  acetic,  oxalic, 
phosphoric,  butyric,  and  tartaric.  The  pelt  was  left  in  the 
liquors  for  six  days,  and  each  day  the  same  equivalent 
amount  of  each  of  the  above  acids  was  added.  The  pelt, 
after  dripping,  was  then  weighed,  and  the  effect  of  the 
different  acids  was  found  to  le  as  follows  : — Lactic  acid, 
124-3;  hydrochloric  acid,  126-0;  sulphuric  acid,  117-2; 
acetic  acid,  114-3;  oxalic  acid,  I21-S;  phosphoric  acid, 
10.5-.T  ;  butyric  acid,  116-4;  and  tartaric  aeid,  119-3  per 
cent.     These  figures  must  be  considered  as  comparative. 

The  eight  sets  of  pelt  were  now  "  tanned  out  "  in  the 
ordinary  manner, 'receiving  first  a  treatment  with  an  oak- 
bark  liquor,  and  then  two  layers,  each  of  four  weeks, 
dusted  with  a  mixture  of  ten  parts  of  oak-bark  and  one 
part  of  valonia.  The  leather  was  then  dried,  and  gave  the 
following  results,  calculated  on  the  original  pelt  weight: — 
Lactic  acid,  6200;  hydrochloric  acid,  63-01;  sulphuric 
acid,  64-09;  acetic  acid,  62  l.'l  ;  oxalic  acid,  62-67; 
phosphoric  acid,  61-21;  butyric  acid,  62-04;  and  tartaric 
acid,  62-7.5  per  cent.  It  will  be  noticed  that  the  results  in 
finished  leather  do  not  correspond  with  the  swelling  effect 
shown  in  the  first  table.  The  quality  of  the  different 
samples  of  leather  appeared  to  be  the  same,  and  it  was 
not  possible  to  detect  any  difference  between  them,  either 
iu  appearance  or  in  feel.  On  examining  the  sample  of 
leather  swelled  with  sulphuric  acid,  uo  trace  of  free 
sulphuric  acid  was  found. 

From  the  three  .sets  of  experiments  carried  out,  tbe 
author  is  of  the  opinion  that  lactic  acid  possesses  no  special 
advantage  over  other  acid-:,  and  that  it  is  much  more 
expensive. — J.  (i.  1'. 

UNirKD  States  Patent.s. 

Plnmpinij   anil    'J'linninji   Process.     S.   Saxe,  New  York, 

I'L.S.A.      U.S.  Pat.  695,76.'>,  iVIaieh  18,  1902. 
TiiK  patentee  claims  the  addition  of  lactic  acid  to  tan-liquors 
for  (he  specific    purpose  of  plumping  the  hide,  and  so  im- 
proving the  tannage.    Thequantilj'  recommended  is  i  to  .'  lb. 
of  comiuercial  lactic  aeid  to  every  100  lb.  of  hide. 

-i;.  L.J. 

Leatlier;    Imitation   ,    and  Process   of    Production. 

I        II.  Kosenberg,    New  York,   U.S.A.     U.S.  Pat.  69.5,627, 
March  Iti,  1902. 

A  TKXTii.E  fabric  is  co;itcd  with  rubber,  which  is  vulcanised 
and  then  dressed  with  a  liquid  consisting  of  vegetable  oil 
(1,5  galls.),  sulphur  (13  lb.),  turpentine  (15  galls.),  benzene 
(1.5  galls.),  aud  colouring  matter  such  as  burnt  umber 
(45  lb,).  This  outer  coating  is  then  vulcanised  on  to  the 
rubber  layer. —  li.  L.  J. 

Adhesive  [Liquid  Gtue,  c^-c]      W.  A.  Hall,  Bellows  Falls, 
Vermont,  U.S..V.     U.S.  Pat.  09.5,926,  March  25,  1902. 

Dry  powdered  casein  (8.5 — 95  parts)  and  powdered  zinc 
oxide  (5  — l.j  parts)  arc  intimately  mixed,  placed  in  water 
containing  1  ounce  of  liquid  ammonia  for  every  pound  of 
the  dry  ingredients  (4--6  parts),  and  heated  to  140°— 150"  F. 
by  a  steam  jet  or  in  a  jacketed  pan,  until  solution  is  com- 
plete. The  zinc  oxide  acts  as  a  thickener  and  filler,  so  that 
the  glue  when  applied  to  wood  remains  at  the  joint  instead 
of  sinking  into  the  pores  as  casein-glue  does.  The  liquid 
glue  and  the  undissolved  powdered  mixture  are  claimed. 

— R.  L.  J. 

XV.-MANUEES.  Etc. 

Enqlisii  Pati:nt9. 

Fecal  Substances ;  Improved  Process  fur   Obtaining  Fatti) 

and  Fertilising  Substances  from  .     W.  P.  Thomson 

Liverpool.  From  Maschinenbau--\ktien-Ges.  vorm. 
Beck  and  Henkel,  Cassel,  Germany.  Eng.  Pat.  13,135, 
June  27,  1901. 

The  mixed  solid  and  liquid  excrement  is  distilled  without, 
or  with  a  sm.all  quantity  of  lime  to  obtain  the  ammonia.  It 
is  then  treated  with  sulphuric,  sulphurous,  or  hydrochloric 
acid,  and  filtered.  The  dried  residue  is  extracted  with  light 
petroleum,   which    removes   14  to  17   per  cent,  of  fat,  and 
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may  then  be  utilised  as  manure,  or  for  paper  manufacture. 
The  acii  filtrate  is  neutralised  with  lime  or  magnesia,  the 
ohosphatc  thus  obtained  being  collected  and  dried. 
"^      ^  — N.  ir.  J.  M. 

Artificial  Manure,  Fuel,  or  other  Products  ;  Trcalimi  House 
Dust,  Gariaqe,  and  other   Refuse  for  the  Purpose  of 

Converlimj  them  into .     W.  (;.   .Tones.      Eng.  Pat. 

CaOr,  IPO  I. 

See  under  XVIU.  B  .pajc  C34. 

XVI.-SUGAR.  STARCH,  aUM,  Etc. 

Beetroot;  Mineral    Constituents  of  the  .     IT.  Pellet,    i 

Bull,  de  I'Assoe.  dcs  Chim.  de  Siier.  et  de  Dist.,  1902,  \ 
19,  [8],  960— 962. 
The  author  quotes  an  analysis  by  Sidersky  of  the  ash  of  the 
beetroot ;— Potash,  2G-U  toTS-l;  soda,  0  to  24-U:  lime, 
1-0  to  17-8  :  magnesia,  23  to  11 -9;  oxide  of  iron,  0-2  to 
4-9  ;  phospborie  acid,  S-4  to  27-2;  sulphuric  acid,  IS  to 
14-3;  silicic  acid,  (I  to  12-1  ;  and  chloriue,  (1-2  to  18-4  per 
cent.  He  is  of  opioioii  th;it  the  high  proportions  of  potash, 
phosphoric  acid,  and  silica  are  not  representative  of  aver.ige 
beetroots.  It  is  difficult  to  accept  a  figure  like  78- 1  percent, 
for  potash  ;  and  beetroots  always  contain  more  or  less  soda 
l)esides.  The  lower  figure  (l-C)  for  lime  appears  toiudica'c 
too  small  an  amount.     As  magnesia  is  not  replaced  in  the   [ 

■  plant  by  the  other  alkalis,  the  variation  seems  considerable.  I 
It  is  foiind  in  the  plant  principally  in  the  form  of  ammonium 
magnesium  phosphate.  The  variation  in  the  amount  of 
phosphoric  acid  appears  to  be  too  great  for  normal  roots, 
and  the  maximum  of  sulphuric  acid  too  h'gli.  The  author  ! 
thinks  that  in  all  baetroots  there  is  some  silica,  but  that  it 
cannot  rise  to  12-1  p?reent.  of  the  ash.  Tliis  high  figure 
must  be  explained  by  sand  and  e.irth  arUieriog  to  the  neck. 
(Jnlj-  that  part  of  the  silica  should  be  considered  as 
forming  part  of  the  plant  which  is  soluble  in  caustic  sola. 
The  high  percentage  of  iron  is  also  to  be  put  down  to  the 
mineral  impurities.  The  lesser  figure  for  chloriue  appears 
low.  The  low  result  may  be  due  to  the  manner  of  obtaining 
the  ash.  This  should  only  be  prepared  by  w.ashing  the 
carbonised  mass,  the  insoluble  mass  being  calcined  at  a  low 
temperature  and  added  to  the  evaporated  liquors  :  otherwise 
there  is  likely  to  be  a  loss  of  chlorine.— L.  .1.  de  \V. 

■  Sujar  Cane  and  Beetroot ;   Quantilij  of  Phosphoric  Acid 

per  100  of  Sugar  in .     II.  Pellet.    Bull,   de  TAssie. 

des  Chim".  de  Sucr.  et  de  Dist.,  1902, 19,  [S],  970  -973. 

CoMTLETE  analyses  of  beetroot  and  leaves  from  various 
countries,  including  Egypt,  show  that  100  parts  of  sugar 
require  the  presence  of  1  part  of  phosphoric  acid,  part  in  the 
root  and  part  in  the  leaves. 

Analyses  of  sugar  canes  in  Martinique  showed  that  0'7 
to  0'8  of  phosphoric  acid  were  required  for  the  formation  of 
100  of  sugar.     Sugar  canes  from  Egypt  gave  0'  84. 

— L.  J.  de  W. 

Heetrooti  Relation  betxeen  Phosphoric  Acid  and  Ammonia 

hi  the .     H.  Pellet.     Bull,  de  I'Assoc.  dcs  Chim.de 

Sucr.  et  de  Dist.,  1902,  19,  [8],  962—964. 
CoNFiEMiNO  previous  results  that  in  vegetables,  particularly 
in  beetroot,  there  always  exists  an  amount  of  ammoniacal 
nitrogen,  corresponding  to  the  phosphoric  acid  present,  to 
form  ammonium  magnesium  phosphate,  the  author  finds 
that  beetroots  grown  in  Ei'ypt  show  the  fame  relation 
between  these  constituents,  although  grown  on  soil  con- 
taining only  an  mfinitesimal  amount  of  ammonia  or  nitric 
nitrogen. 

The  leaves  of  beetroots  grown  in  Europe  contain  sensible 
amounts  of  potassium  nitrate  ;  those  from  roots  grown  in 
Egypt  contain  only  traces  of  this  salt.  As  the  s^il  is 
charged  with  sodium  chloride,  the  neck  of  the  beetroot,  and 
particularly  the  leaves  also,  contain  abundance  of  it. 

The  Egyptian  beetroot  also  contains  in  the  complete  plaut 
1  kilo,  of  phosphoric  acid  per  100  kilos,  of  sugar  produced. 

The  calculation  with  regard  to  the  substitution  of  alkalis 
is  also  verified,  the  total  ba«es  in  the  root  per   100  kilos,  of 


sugar  neutralising  the  same  weight  of  sulphuric  acid,  not- 
withstanding the  enormous  variation  in  lime  and  potash 
principally. 

The  different  vegetables  examined  have  always  suScient 
magnesia  to  form  amnnuium  magnesium  phosphate  with 
the  ammonia  and  phosphoric  acid  present,  an  1  there  is 
often  more. 

The  ammoniacal  nitrogen  is  determined  as  follows  :— 5  or 
10  grms.  of  dry  substance  are  introduced  into  a  flask,  50  to 
101)  c.c.  of  water  and  5  to  10  grms.  of  hydrochloric  acid 
added  and  a  little  vaseline,  the  whole  being  then  boiled. 
The  liquid  is  cooled  slightly,  a  few  drops  of  phenolphthale'in 
added,  and  dilute  caustic  sola  to  faint  pink  coloration,  so  as 
not  to  be  in  excess,  and  then  2  grms.  of  calcined  magnesia 
arc  added.  The  remaiuder  of  the  operation  is  conducted  as 
usual  ia  ammonia  determiuations. 

Magnesia  docs  not  liberate  the  ammonia  frotn  ammonium 
magnesium  phosphate  :  ii  is  therefore  necessary  to  previously 
dissihc  it  in  hydrochloric  aciJ.  On  operating  otherwise 
onlv  insignificant  quantities  of  ammonia  are  feuni,  as  was 
the  ease  with  Jesser. — L.  J.  de  W. 

Cane  Su/itr  in  Preserved  Fruits  containiuii  (iiuosc  ; 
Determinat'OH  of U.  Schrefeld. 

See  under  XXIII.,  pai/e  G  14. 

E.NOLisH  Patents. 

Centrifugal   Machines    [Sui/nr    Manuftcturt-']  ;    Improve- 

menls    in    .       A.    Holland,    JlagdcburgSadenburg, 

Germanj'.     Eug.  Pat.  12,447,  .Tune  18,  1901. 

In  order  to  separate  the  remnants  f lom  a  previous  operation 
left  on  the  collecting  jilate  of  a  centrifugal,  and  prevent  ihcm 
from  becoming  mixed  with,  and  either  improving  or  de- 
teriorating, the  substances  of  the  next  action,  the  common 
collecting  plate  is  replaced  by  two  compartments  by  means 
of  a  concentric  rib  or  division,  so  as  to  form  divided  runs 
or  gutters,  which  discharge  through  separate  openings. 

The  outer  gutter  is  covered  by  au  inwardly  inclined  tlwgj 
provided  with  slots,  and  upon  the  fixed  flange  is  |ilacert  a 
loose  ring  v^ith  similar  apertures.  This  ring  may  be  moved 
by  a  handle  projecting  through  the  casing,  so  as  to  open  or 
close  the  slots  leading  to  the  outer  putter.  Ribs  arc  formed, 
separating  adjacent  slots  of  the  tlange-cover  to  prevent  the 
materials  flowing  into  the  outer  channel  from  running  otrer 
into  the  inner  channel  or  srutter. 

Au  internally  arranged  steam  p-pe  having  fine  perfora- 
tions permits  of  blowing  steam  against  the  inner  surface  of 
the  outer  casing  when  it  is  required  to  render  the  flow  of 
the  substances  more  liquid  and  also  to  cleanse  the  surfaces. 

— L.  J.  de  W. 

Beetroot,  Sugar  Cane,   Snryltum,  and  other  Plants  i  Iin- 
provemeuls  in  the  Process  of  E.rtracting  Sugar  from 

.     H.  C.  Prinsen  Geerligs,  Pekalongan,  Java,  and 

K.   R.   Hamakers,   Semarang,   Java.     Eng.  Pat.  23,415, 
Dec.  21,  1900. 

When  the  bagasse  or  refuse  has  had  the  greater  part  of  the 
containing  juice  extracted  by  means  of  a  mill  or  press,  and 
has  been  system.atically  exhausted  with  water  in  a  diffusion 
battery,  the  surplus  water  is  removed  from  the  exhausted 
pulp  or  bagasse  by  means  of  mills  or  presses. 

Water  is  caused  to  percolate  the  bagasse  in  such  a 
manuer  that  fresh  water  is  brought  into  contact  with  nearly 
exhausted  bagasse,  and  water  already  partially  saturated 
with  sugar  is  brought  into  contact  with  freshly  pressed 
bagasse  that  has  not  been  previously  exhausted  in  a 
dlffusioiT  battery.  One  method  of  doing  this  is  to  convey 
the  bagasse  on  a  travelhng  band  methodically  through  a 
series  of  troughs  through  which  water  circulates  continuously 
or  intermittently  in  the  reverse  direction,  the  bagasse  being 
pressed  as  it  leaves  each  trough,  if  fuel  is  expensive. 

— L.  J.  de  W. 

Bagasse   {Sugar   Cane]  ;  Iinpts.  in  and  rehting  to 

H.  Manoury  and  L.  Xaudet,  Paris.     Eug.  Pat.  25,695, 
June  1,  1901. 
The  object  of  the  process  is  to  give  a  larger  yield  of  «ugai 
with  a  residue  ot  bagasse  thoroughly  dry  ami  suitable  foil 
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urniu",  to  produce  very  pure  and  dense  juices,  and  effect 
great  economy  in  fuel.  f 

The  process  and  apparatus  consist  in  having  between 
ro  cane  mills  a  small  number  of  diffuser-!  provided  with 
11  appliance  for  creating  in  them  a  forced  circulation,  these 
ili'users  serving,  at  the  discharge  from  the  first  mill,  to 
reduce  a  lixiviation  of  the  bagasse  in  a  closed  vessel  and  at 
very  high  temperature,  by  permitting  the  juices,  after  rapid 
rcalation  through  one  or  more  reheaters  to  re-enter  the 
iffuser  filled  v.ith fresh bigasse,  in  such  a  m.anner  as  almost 
isianlaneously  to  raise  its  temperature  to  lOt)'  C,  this 
ipid  circulation  serving  to  accelerate  the  lixiviation  atid  to 
icrilisc  the  juice  produced. — L.  J.  dc  W. 

I 
French  Patent*. 

ugar  Wmlts :  A'eic  Method  of  Compression  and  Utilisa- 
tion n/' Sleam  in .     P.  Ilorsin-Deon,  Paris.     I'r.  Pat. 

.314,193,  Sept.  11,1901. 

ELiETvTi  proposed  to  take  the  steam  escaping  from  liquids 
uriug  tlieir  evaporation  in  closed  vessels,  and  to  increase 
le  hc;it  units  of  this  stea'n  by  compressing  it,  so  that  it 
)uld  he  used  for  evaporating  a  fresh  quantity  of  liquid. 

Piociird  put  this  in  practice  in  evaporating  brine,  using  a 
aterfall  to  work  the  compressor,  and  succeeded  perfectly 
1  effecting  considerable  evaporation  without  the  expenditure 
ifuel. 

Weihel  and  Piccard  attempted  to  introduce  the  system 
ito  sui;ar  works  in  1S79,  taking  the  vapour  from  the  third 
is.e  of  the  triple  effectand,  after  compression,  returning  it 
)  the  first  or  second.  Their  efforts  failed,  the  waste  steam 
-om  the  steam  engine  used  for  compression  constituting  a 
cad  lo-s. 

The  present  invention  proposes  to  overcome  the  difficulty 
V  using  a  gis  engine  to  drive  the  compressors.  A  SOU 
,'jrse-powcr  gas  engine  would  be  required  for  a  sugar 
lorks  treating  4,000  hectolitres  of  juice  per  24  hours,  and 
lie  saving  is  estimated  at  42  per  cent,  on  ordinary  work,  or    J 

per  cent,  where  a  sextuple  effect  and  reheaters  are  used.      i 

,\  steam-collcoting  chamber  receives  not  only  the 
xhaust  steam,  but  is  large  enough  to  take  the  steam  from 
nc  or  more  compressors.  From  this  receiver,  steam  is 
riKn  for  evaporation,  boiling  and  reheating.  It  also  re- 
eives  any  surplus  of  direct  steam. 

With  this  system  multiple  effects  give  no  economy  of  fuel. 

Against  the  cost  of  instal'..ation  of  the  compressor  must  be 
■ut  the  gaiu  fiom  dispen-ing  with  the  air-pump,  the  con- 
eii!er,  and  water-pump. — L.  J .  de  W. 

Jeelroots  and  similar  Products;  Apparatus  for  Disinte- 
grating and   Dehydrating  Exhausted  liaspinys  of . 

.\.  H.  Messenger  and  V.    Popper.      Fr.    Pat.  313,067, 
Aug.  21,  1901. 

HE  exhausted  raspings  are  passed  through  a  meat-mincer, 
hich  rray  have  two  or  more  perforated  discs  and  knife 
iscs  one  behi.'jd  the  other.  These  discs  maj'  revolve  in 
pposite  directions  to  facilitate  the  removal  of  the  water, 
bich  is  run  off. — L.  J.  d^  W . 

\'ugar  Juices ;  Process  for  Purifying ,  bi/  Electrolytic 

Oxidation.     A.  Kodon  and  J.  Piettre.      Fr.' Pat.  313,318, 
Aug.  7,  1901. 

, HE  soluble  organic  matters  wliich  accompany  sugar  in 
igar  juices  are  converted  into  insoluble  matters  by  an 
KTgelic  oxidation  produced  \>y  electroljsis.  This  action 
liivoured  by  the  presence  of  metallic  oxides,  lime,  and  the 
^c  of  unalterable  electrodes.  The  peroxides  susceptible  of 
roducirg  these  reactions  are  those  of  lead,  antimony, 
anganese,  chromium,  mercury,  cSiC,  but  that  of  manganese, 
.  obtained  in  the  regeneration  of  Weldon  mud,  fulfils  most 
'>niplctely  economical  industrial  conditions.  The  electrodes 
.e  formed  of  an  alloy  of  80  of  lead  and  20  of  antimony.  A 
I  Ties  of  five  or  six  cells  of  cement,  wood  or  insulated  metal 
'e  arranged  iu  cascade  to  facilitate  the  circulation  of  the 
ice ;  the  electrodes  are  placed  vertically  and  very  close 
gether,  and  below  them  are  wipers  to  keep  the  liquor 
instantly  stirred. 


The  juices  are  kept  at  60°  C,  1 '4  kilos,  of  lime  and 
50  grms.  of  hjdrated  nnnganese  dioxide  in  impalpable 
powder  are  added  per  100  kilos,  of  beetroots.  The  solids 
are  maintained  in  suspension  by  the  stirring  arrangement. 
The  scum  which  rises  is  removed ;  the  juices  rapidly 
become  turbid.  The  potential  necessary  is  5  volis  per  cell, 
at  1  ampere  per  square  decimetre,  and  the  work  absorbed 
is  G  kilowatts  per  10  hectolitres  of  juice.  After  an  hour  the 
supernatant  liquid  is  limpid  and  almost  colourless.  Electro- 
lysis is  followed  by  double  carbonating.  There  is  an 
increase  of  purity  of  10  to  12  per  cent.  The  jnices  are 
A'ery  fluid  and  give  less  residue  in  ihe  filter  presses,  resulting 
in  economy  of  lime  and  less  loss  of  sugar.  They  boil  well 
and  produce  h,alf  less  of  molasses. 

To  render  the  mixture  of  lime  and  manganese  dioxide 
more  intimate,  this  may  be  heated  to  a  temperature  near  the 
point  of  decomposition  of  the  peroxide.  Peroxide  may  also 
be  formed  on  the  anode  by  electrolysing  sulphate  of 
manganese. 

The  soluble  gums  are  transformed  into  insoluble  resins, 
and  the  neutral  organic  radicals  into  acid  radicals  preclpitable 
by  lime. — L.  J.  de  W. 

Defecation  of  Liquids  ;  Apparatus  for J.  HattOD. 

"Fr.  Pat.  313,929,  Aug.'ai,  1901. 

Claims  are  made  for  improvements  in  apparatus  for 
defecation  and  purification  of  liquids  so  that  the  work  may 
be  carried  out  in  an  automatic,  complete,  and  continuous 
manner,  and  with  arrangement  for  regulating  the  heat  and 
neutralisation  of  liquids.  This  object  is  attained  by  cocks 
regulated  by  floats  and  analogous  arrangements. 

— L.  J.  de  \\. 

Sucrose  ;  Process  fur  Eslracling  ——,from  Sugar  Liquors 
and  particularly  from  Natural  or  more  or  less  purified 
Cane  and  Beetroot  Juice.  S.  de  Sigoyer,  St.  Andre, 
Keutiion  (Dourbon).     Fr.  I'at.  313,939,  July  27,  1901. 

The  process  consists  in  saturating  the  liquor  to  be 
de-sugurised  by  dissolving  crystallised  sugar  in  it,  adding 
a  further  quantity  of  crystallised  sugar,  and  stirring,  and 
aftcrivards  straiumg. 

Owing  to  the  extremely  subdivided  form,  during  the 
stirring  a  very  active  evaporation  takes  place  eiea  in  the 
open  air,  and  this  may  be  increased  by  using  a  partial 
vacuum  or  a  current  of  a'.r  nr  inert  gas.  As  the  crystals 
increase  in  size,  the  ratio  of  surface  to  volume  diminishes, 
and  with  it  the  rate  of  evaporation,  consequently,  when  the 
crystals  tend  to  become  too  large,  they  are  used  for 
saturating  fresh  juices. — L.  J.  de  W. 

Molasses  and  Sugar  Juices  ;  Process  for  Purifyinq . 

J.  Blachier.     Fr.  Pat.  313,395,  Aug.  I,"l90i. 

Molasses  is  diluted  by  the  addition  cf  30  to  40  per  cent, 
of  wJiter,  and  then  a  saturated  solution  of  tartaric  acid 
added  until  no  further  precipitate  is  formed.  The  liquid  is 
stirred  and  afterwards  decanted.  The  excess  of  tartaric 
acid  is  precipitated  by  adding  calcium  carbonate  so  long  as 
carbon  dioxide  is  evolved,  and  calcium  chloride  so  long  as  a 
precipitate  falls.  The  potassium  bitarlrate  is  also  converted 
into  calcium  tartrate  for  Ihe  subsequent  recovery  of  tartaric 
acid.  The  purified  molasses  is  more  suitable  for  cattle 
feeding  than  ordinarj'  mo'.asses.  — L.  J.  de  W. 

Molasses :  Process  and  Apparatus  for  Utilising  liesiducs 

from   the    Defecation   of ,  for   the  Preparation   of 

Barium  Oxide  or  Carbide,  mixtures  of  these,  or  Barium 
Hi/drate.  G.  Levi,  F.  Garelli,  and  the  Societe  Italiania 
de'iForni  Electrici,  Eome.  Fr.  Pat.  313,476,  Aug.  13, 
1901. 

A  MIXTURE  of  pulverised  coal  and  residues  from  the 
defecation  of  molasses  are  subjected  to  the  action  of  the 
voltaic  are  in  an  appropriate  furnace.  The  barium  oxide 
obtained  may  he  converted  into  hydrate,  and  the  carbide 
into  hydrate  and  acetylene.  The  molasses  residues  before 
being  mixed  with  the  coal  must  be  perfectly  dried,  torrefied, 
and  crashed.  For  this  purpose  the  inventors  utilise  the 
waste  heat  of  the  furnace,  which  is  described  in  det.ail  with 
drawings. — L.  J.  de  ^^'. 
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'      United  States  Patknts. 

Evapnralor  [Sui/ar  Juice'].    C.  L.  Wilcox,  West  Williams- 
field,  Ohio."     U.S.  Pat.  696,154,  March  2.'>,  190?. 

This  specification  gives  a  description  and  sketches  of  an 
evaporator  designed  for  the  concentration  of  any  liquid,  hut 
of  especial  value  for  the  boiling  of  maple,  sorghum,  and 
other  sugar  juices  ;  it  allows  of  perfect  control  of  the  heat 
and  of  ready  cleansing.  The  inventor  claims,  in  an 
evaporator,  for  the  comhinatiou  with  the  arch,  of  a  series  of 
pans  carried  by  the  said  arch  and  having  their  bottom 
portions  projecting  within  the  arch,  one  of  said  pans  having 
Hues  for  the  escape  of  the  products  nf  combustion  there- 
through, and  an  adjacent  pan  beyond  the  escape  end  of 
said  tlues  having  its  bottom  portion  directly  in  alignment 
with  the  Hues,  and  inclined  to  deflect  said  products  of  com- 
Imstion,  and  a  damper  or  pair  of  adjustable  dampers  within 
the  arch  arranged  adjacent  to  the  inclined  bottom  of  the 
pan,  and  adapted  to  govern  the  course  of  the  products  of 
combustion;  also  for  coupled  pipe-sections  forming  com- 
municating passages  between  the  lower  portions  of  the  pans 
at  a  point  below  the  top  of  the  arch,  these  coupling-sections 
being  so  disposed  as  to  partly  extend  through  the  side 
openings  of  the  arch,  and  doors  for  closing  these  openings  ; 
also  for  the  combination  of  these  various  devices. 

— T.  H.  r. 

Ceulrlfugal  Machine  [Svgar  Loaves}.     A  Kaczorowski, 
Kalisch,  Russia.     U.S.  Pat.  097,255,  -Vpril  8,  1902. 

A  SET  of  holder  sleeves  for  sugar  loaves  are  arranged  in 
combination  with  a  centrifugal  drum,  not  radially,  but 
tangentially  to  a  circle  concentric  with  the  drum  axis.  The 
(minted  end  of  the  same  is  supported  in  ball  bearings  in  the 
ilrum  wall. 

There  is  a  centrally  disposed  worm  in  the  drum,  held 
stationary  by  attachment  to  the  housing  [casing] ,  and  worm 
wheels  having  bearings  adapted  to  rotate  with  the  drum,  so 
as  to  rotate  the  liolder-sleeves  and  loaves  around  their  own 
axes  when  the  drum  is  rotated.— I..  J.  de  W. 

Su(/ar ;  Process   of  Convertinif    Cellulose  iiilo .      A. 

Classen,  Aachen,  Germany.  '  U.S.  Pat.  G9G,8O0,  April  1, 
1902. 

See  Eng.  Pat.  12,588,  1901  ;  this  Journal,  1901,  1008. 

— L.  .1.  de  W. 

.Sugar;  Process  of  Recovering .   A.  Wohl,  Charlotten 

burg,   and  A.   Kollrepp,    Berlin,  Germany,      U.S.    Pat. 
G9rr,702,  March  18,  1902. 

The  object  of  this  process  is  to  obtain,  from  lead  siierate 
solution,  normal  lead  carbonate  and  sugar  in  purer  forms 
than  is  usual.  Claim  is  made  for  a  process  of  expressing 
the  lye  from  a  mixture  of  alk.ali-lye  and  lead  sucrate, 
treating  the  latter  with  warm  wash  lye,  washing  the  sucrate, 
and  saturating  it  with  carbon  dioxide,  interriiiiting  the 
saturation  when  the  sugar  is  entirely  liberated,  separating 
the  sugar  solution  from  the  precipitate,  and  suhjeeting  the 
latter,  either  by  itself  or  in  a  dilute  acid  solution,  to 
additional  saturation  with  carbon  dioxide. — T.  H.  P. 


Liquor  from  Diffusion  Vessels  ;    Process   of  Drawing   off 

and  Measurinij .     K.   Sedlaczek,   Saclaw,    Kussia. 

U.S.  Pat  696,200,  March  25,  1902. 

The  object  of  this  invention  is  to  withdraw  .and  measure 
beet-sngar  hquor  from  the  diffusion  vessels,  in  which  it  i.s 
produced  during  the  course  of  manufacture,  without  causing 
deterioration.  A  large  receiver,  which  is  maintained  in  a 
vacuous  condition  by  means  of  an  air-pum]>,  can  be  put  into 
communication  with  either  of  two  measuring  vessels,  which 
in  turn  can  he  connected,  by  means  of  pipes  from  their 
bases,  with  a  pi|)e  from  the  diffusion  vessels,  or  with  a 
similar  pipe  to  carry  off  the  measured  liquor.  Gauge 
glasses  are  provided  on  the  measuring  vessels  as  means  of 
measurement,  and  by  manipulation  of  the  cocks,  these 
measuring  vessels  are  alternately  filled  and  emptied, 

—J.  W.  IT. 


Masseciiile  ;  Apparatus  for  Purifying  .    M.  Weinrieh, 

Yonkers,  New  York.    U.S.  Pat.  696,217,  March  25,  1902. 

This  specification  contains  a  description  and  sketches  of  an 
automatic  continuously-working  apparatus  which  is  fed 
mainly  by  gravity,  and  requires  but  little  power,  whilst  by 
its  help  very  low  and  fine-grained  sugar  can  be  readily 
cleaned.  Claim  is  made  for  an  apparatus  for  cleaning  and 
washing  masseeuite  or  raw  sugar  mass,  having  in  com- 
bination an  inclined  plate  perforated  in  its  greater  p;irt, 
provided  with  a  feeding-trough  and  with  a  rim,  one  or  more 
casings  forming  v.icuum-chaiubers,  a  set  of  scrapers  for 
assisting  and  regulating  the  gr.avity  feeding  action  ot  the 
mass,  means  for  distributing  washing  agents  upoti  the  mass 
to  he  cleaned,  a  chute  for  discharging  tin-  cleaned  crystals, 
means  for  creating  a  partial  vacuum,  ■.\r,d  nieaas  for 
ii;troducing steam  into  the  said  chambers. — T.  II.  P. 

Sugar  {Dcrtrosc}  ;  Process  of   Converting   Cdhdosc  into 

.    A.  Classen,  Aachen,  Germany.     U.S.  Pat.  695,795, 

March  18,  1902.     (See  this  Journal,  1901,  7;i4.) 

Claim  is  made  for  a  process  for  converting  cellulose  inlo 
sugar  by  heating  it  in  a  closed  vessel  with  either  chlorine  or 
chlorine-producing  substances  to  about  120' — 145  ,  and  then 
introducing  compounds  of  sulphur  that  will  produce 
sulphuric  acid  by  reacting  with  the  chlorine. — T.  H.  1'. 

Sugar  ;  Apparatus  for  Dri/ing .     F.  Mahoudeau, 

New  York.     U.S.  I'at.  694,767,  March  4,  1902. 

1 
The  apparatus  consists  of  a  furnace  chamber  closed  at  tbe 
top,  open  at  the  front  for  the  ingress  and  egress  of  ths 
material  to  be  dried,  and  at  the  rear  for  the  egress  of  the 
heated  and  moist  air,  which  is  drawn  off  by  an  e.^haast 
blower  at  the  upper  portion  of  the  chamber.  A  source  of 
heat  is  located  at  the  bottom  of  the  ehamberjnear  its  forwatd 
end  and  hoviz.intal  parallel  trackways  for  carriages  hearing 
the  trays  containing  the  sugar  or  other  bodies.  The  car- 
riages are  moved  forward  by  projecting  fingers  on  endless 
chains,  and  there  arc  means  for  shifting  the  carriages  from 
the  upper  to  the  lower  track.  The  bodies  to  be  dried  are 
thus  passed  along  in  the  upper  part  of  the  furnace  chamber 
through  a  series  of  I'eitical  zones  of  gradually  increasing 
temperature,  and  in  the  lower  part  through  zones  of 
gradually  decreasing  temperature. 

The  practice  hitherto  in  use  was  to  pass  the  bodies  to  be 
dried  in  along  the  lower  and  hottest  portion  of  the  furnace 
chamber,  and  out  along  the  upper  and  cooler  part.  Xow 
the  slowly-moving,  highly-heated  currents  of  air  at  the 
bottom  do  not  readily  separate  the  moisture  from  the  bodies 
to  be  dried,  and  such  moisture  as  is  separated,  in  risiog, 
deposits  on,  or  is  reabsorbed  by,  the  bodies  traversing  the 
top  of  the  chamber  towards  the  outlet. 

The  object  of  the  present  construction  .and  method  is  to 
overcome  these  objcelions. — I/.  J.  de  W. 

Starch  and  Zein  ;  Process  of  obtaining .    11.  Wulkau, 

Slaiije,  Austria-Hungary.     U.S.  I'at.  606,156,  March  25, 
1502. 

Claim  is  made  for  a  pr.icess  of  obtaining  starch  and  zein, 
consisting  in  mixing  eommiiiuted  corn — including  maiac, 
wheat,  rice,  and  other  grains  and  fruit.s — with  a  solution 
containing  alcohol  and  alkali,  separating  this  alcoholic 
liquid  from  the  starch,  which  is  washed  and  dried,  and  dis- 
tilling off  the  alcohol,  leaving  a  liquid  from  which  zein  may 
be  precipitated  by  neutralisation  with  dilute  acid. 

— T.  11.  P. 

Starch;  Method   of   Making   Thin-boiling   .     C.   H. 

Duryea,   Manhattan,    New    York.      U.S.    Pat.   G96,94!i, 
April  8,  1902. 

See  Eng.  Pat.  11,442,  1901  ;  this  Journal,  1901,  1127. 

— L.  J.  de  W. 

Gluten  Tailings  I  Method  of  Utilising .    E.  Gudeinau. 

U  S.  Pat.  695,720,  1902. 

■Sec  under  XVIII.  A-,  page  633. 
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XVII.-BEEWING,  WINES,  SPIEITS,  Etc. 

Tabular  Dust-filter  for  Brewer;/  Use.     V.  Tornell.     Woch. 
"fiir  lirau.,  1902,  19,  [14],  208. 

rui;  removal  of  the  tlust  from  the  maehices  used  for 
jleaiiiog  and  polishiug  p;rain  is  alwaj  s  effected  by  means  of 
I  current  of  air.  Attention  is  not  always  paid  to  the  disposal 
if  this  dust-laden  air ;  it  is  frequently  discharged  into  the 
ipen.  sometimes  after  passing  through  a  settling  box  or 
ihamber.  In  consequence  of  this  the  germs  from  tlie 
urf  jce  of  the  grain  infect  the  air  of  the  brewery  and  find  their 
fay  into  the  wort  and  yeast.  This  is  especially  the  case  in  the 
lUtumn,  when  stocks  of  barley  are  laid  in  and  turned  over 
pith  simultaneous  aeration.  .\  Brunswick  firm  has  recently 
)rought  out  a  device  for  purifying  this  air,  which  they  term  a 
lose-filter  [Schlauchfilter],  see  figure.    It  consists  of  a  large 


lumber  of  pipes  made  of  a  special  kind  of  cloth,  and  is 
rranged  vertically  between  the  air  inlet  and  the  dust- 
oUecting  chamber.  The  dust-laden  air  is  conducted  to 
he  filter  by  a  shaft.  The  air  filters  through  the  pores  of 
he  cloth,  and  the  dust  remains  inside  the  pipes,  whence  it 
>  displaced  by  moving  rakes  and  falls  into  the  collecting 
ox.  The  large  number  of  pipes  afibrds  a  large  filtering 
urface  in  a  small  space,  and  the  filtration  of  the  air  is 
ousequently  very  slow.     It  would  be  a  great  advantage  if 


the  barley  when  it  enters  the  factory  and  the  malt  when  it 
leaves  the  kilns  were  submitted  to  a  suitable  polishing 
operation,  in  order  to  obviate  dust  in  subsequent  operations 
requiring  movement.  The  conveyors  for  barley  and  malt 
should  always  he  well  cased  in,  and  pneumatic  conveyors 
are  hardly  suitable  for  brewery  work. — .1.  F.  B. 

Malt ;   Yield  of  Extract  in ,  on  the  Practical  Scale. 

W.  Windisch.       Woch.   fur  Brau.   1902,  19,  [10—13], 
123—126,  143—145,  IP6— 167,  and  189—193. 

In  the  laboratory,  the  yield  of   extract  in   malt  is  generally 
determined  by  mashing  coarse  grist  as  used  in  practice  on 
the  one  hand,  and  fine  flour  on  the  other.     The  latter  shows 
the  quantity  of   extract  actually   present,  and  the  former 
shows  that  practically  obtainable.     If  the  two  determina- 
tions differ  by  more  than  0-5 — 1  percent.,  the  modification 
of  the  malt  must   be   decidedly   inferior.     A  special    mill 
which  can  be  adjusted  with  absolute 
precision  is  obtainable  for  preparing 
the  coarse  grist  in  the  laboratory. 
The    yield    obtained    in     practice 
ought  to  fall  short   of  that  deter- 
mined  from    the    coarse    grist   in 
the  laboratory,  only  by  the  quantity 
of  extract  unavoidably  left  in  the 
spent  grains.     In  German  practice. 
this    is    far    from   beiug   the   case. 
The  author  has  fully  investigated 
the  causes  of  the  considerable  de- 
ficiency of  yield  always  noticed  on 
a  practical  scale,  and  has  found  that 
the  error  lies   in  the  custom  of  de- 
ducting the  yield  from  the  apparent 
volume  of  the  wort  in  the  copper. 
That  the  deficiency  of  yield   is  not 
a   real  one,  is  shown    by  the  fact 
that,  if  the  yield  be  calculated  from 
the  volume  and  density  of  the  wort 
in  the  fermenting  vats,  the  result  is 
distinctly  higher   than   that  deter- 
mined in  the  copper,  in  spite  of  the 
numerous  po.ssible  sources  of  loss 
in  the  hops,  in   the  I'ooler  deposit, 
and  in  the  cooler  conduits  and  pipes. 
The    author    has     carefully    rein- 
vestigated    the     corrections     uni- 
versally employed  in  Germany  in 
gauging  the  volume  of  the  wort  in 
tlie   copper.     He  finds  that  nearly 
all  the  bases  of  correction  are  wrong 
for  modern  conditions  ;  they  assume 
a  constant  proportion  of  hops,  and 
that  the  hops  are  not  sparged,  the 
correction    for   the    contraction   of 
the  wort  from  the  boiling  point  to 
17  •.'5^  C,  is  wrongly  based,  so  that, 
in  fact,  a  malt  was  found  to  yield 
71    10  piT  cent,  of    extract   when 
properly     calculated,     as     against 
6'J-5S  per  cent,  when  calculated  in 
the  usual  way.     It   is   not  possible 
to  lay   down  a  constant  correction 
for   gauging   the   yield   of  extract 
in    the     copper,   and    the     author 
>trongIy  recommends   that  this  be 
determined    in     the     fermeutatiou 
room.     The  author  then  describes 
very  fully  how  the  yield  may   be 
determined  at  this  stage  with  the 
greatest    possible    accuracy.      He 
deals  successively  with  the  accurate  measuring  or  weighing 
of  the  malt,  the  gauging  of  the  fermenting  tuns,  the  taking 
and  treatment  of  samples  and  the  correction  of  the  volume 
for  temperature.     The  tuns  should  be  gauged  by  weighing 
the  water  contained  by  them  up  to  a  certain  mark,  and   the 
results  checked  by  a  titration  method  which  he  has  devised 
(sodium    carbonate    or    sodium    thio.sulphate).      He   has 
determined  that  the  correction  for  the  volume  of  the  wort, 
measured  at  the  fermentation  temperature  of  5°— 6°  C,   to 
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the  normal  temperature  of  17  •  5°  C.  should  provide  fur  its 
expansion  by  ^^  to  -^  of  its  volume,  whereas  certain 
German  table-books  put  this  expansion  at  the  totally 
incorrect  flgure  of  ^V— "J-  ^-  ''• 

Brewing ;  Higher  Yields  in  .     Comparative  Ileitults  of 

Laboratori)   Extracts    and    Brewery    Practice.     M.    J. 

Cannon  aiid  K.  Foil.     J.  Fed.  Inst.  Brewing,  1902,8,  [2], 

186—312. 
The  authors  cont-Uide  that  the  method  of  determining  the 
extract  of  a  malt  in  the  laboratory  is  a  safe  guiile  to  the 
brewer  as  to  the  amount  of  extract  obtainable  from  it,  and 
with  other  analytical  data,  it  should  decide  the  system  of 
mashing.  Tables  are  given  comparing  the  laboratory 
results  of  various  mixtures  of  materials  with  those  actually 
obtained  in  practice  with  details  as  to  the  systems  of 
mashing. 

The  yield  is  determined  by  the  nature  of  the  plant,  the 
chiss  of  materials  and  the  conditions  of  mashing.  After 
the  first  mixing  of  the  goods,  the  interior  rakes  should  imly 
be  employed  at  the  period  of  underletting,  otherwise  serious 
flooding  may  occur.  The  authors  regard  the  underlet  as 
almost  a  necessity  for  obtaining  maximum  yields,  especially 
from  inferior  and  badly  modified  malts.  The  use  of  the 
sparge  for  gelatinising  the  harder  particles  of  starch  is 
strongly  condemned.  The  underlet  should  not  bo  applied 
too  soon,  but  after  half  to  one  hour's  stand  at  the  lower 
temperature.  The  use  of  the  sparge  should  be  confined 
purely  to  wa.shing  out  the  soluble  constituents  of  the  mash  ; 
the  holes  in  the  sparging  arms  should  be  arranged  to 
deliver  the  water  uniformly  all  over  the  goods. 

The  analytical  data  of  the  materials  employed  should 
guide  their  proper  mixing  .and  determine  the  policy  to 
be  followed  in  mashing.  The  best  system  of  mashing 
consists  of  a  low  initial  temperature  to  allow  the  proteolytic 
enzyme  a  cbauco  of  doing  its  work,  the  temperature  bi'iug 
subsequently  raised  by  stejira  or  underlets  until  the  chosen 
stand  temperature  is  reached  to  allow  the  hard  particles  of 
starch  to  be  saccharified.  In  drawing  off,  attention  should 
be  paid  to  obtaining  a  regular  bed  of  mash  so  that  the 
density  of  the  runnings  may  decrease  uniformly. — J.  F.  15. 

Seed-Yeoit    [Distillenj'];    Biicheler's    Process    for    ihe 

Acidification  of ,  with  Sulphuric  Acid.     A.  Hesse. 

Zeits.  Spiritnsiud.,  1902,  25,  [15],  159— 161. 

ReplYikg  to  criticisms  by  liiicheler,  the  author  argues  that 
the  conclusions  drawn  from  the  series  of  experiments  with 
sulphuric  acid  yeast  (this  Journal,  1902,  267)  .are  quite 
valid  and  the  results  of  fair  trial*  of  the  process.  He 
admits  that  the  slight  increase  of  acidity  during  primary 
fermentation  of  O'l"  —  0-2"  is  not  harmful  to  the  yield 
and  was  not  due  to  bacterial  action  ;  such  increase  only 
occurred  with  the  seed  yeast  prepared  iu  24  hours  and  was 
absent  in  the  case  of  4S  hour  preparations.  A  yeast  pre- 
pared in  24  hours,  whether  with  lactic  or  sulphuric  arid, 
always  shows  sluggishness  of  fermentation  and  lack  of 
mobility,  since  normal  fermentation  does  not  begin  until 
after  about  16  hours.  This  fact  is  attributed  to  deficiency 
of  yeast  foods  until  the  proteids  become  peptonised,  a  fault 
which  might  be  remedied  if  yeast  extract  were  added.  The 
author  adheres  to  his  view  that  a  greater  free  space  above 
the  mash  is  necessary  in  this  process,  owing  to  the  higher 
pitching  temperatuic.  In  the  same  way  the  "boiling" 
fermentation  is  .also  due  to  the  high  temperature  and  not 
to  the  use  of  mineral  acid.  The  ctfic'eucy  of  the  author's 
process  for  preventing  "boiling"  fermeiitalion,  by  adding 
a  portion  of  the  malt  to  the  cold  mash  and  performing  a 
large  proportion  of  the  saccharification  iu  the  fermeuiing 
vat,  is  considerably  reduced  by  the  higher  pilchiug  tempera- 
ture, since  the  formation  of  maltose  and  conversion  of  the 
dextiins  is  too  rapid  at  this  fempfraturc.  The  rcitiainiiig 
.action  of  the  process  is  also  nullified  by  the  excessive  pro- 
portion of  malt  used  by  the  Bavarian  distillers,  which  is 
75  per  cent,  more  than  is  desirable.  If  such  high  propor- 
tions of  malt  are  necessary  (oy  Biicheler's  yeast,  his  process 
cannot  be  employed  in  Prussia.  Rittstcig  yeast,  as  stated 
by  BiicheUr,  gives  good  results  ia  lactic  acid  mashes  also, 
but  the  .author  finds  that  after  three  woolts'  use,  boiling 
fermentations  are  liable  to  occur.     The  danger  of  exceeding 


the  safe  temperature  for  primary  fermentation  is  increased 
in  Biicheler's  process,  owing  to  the  fact  that  this  critical 
stage  takes  place  at  night  and  not  in  the  dayiime. — J.  F.  B. 

Molasses  Distiller;/;  Abnormal  Fermentations  in  the 

A.  Sore).     Bull,  de   I'Assoe.  des   Chim.  de  Sucr    et   de 
Diit.,  1902,  19,  [8],  937—940. 

The  causes  of  si  iggish  or  ai  rested  fermentation  are  .attri- 
buted to  baddenitration  through  insufficient  acidity  or  low 
temperature;  too  great  a  density  on  charging,  with  low 
initial  temperature  or  excessive  acidity  ;  too  hurried  charg- 
ing or  insullicient  yeast,  the  latter  being  often  eonlaniinated 
before  or  during  the  preparation  of  the  worts.  There  was 
no  injurious  influence  detected  from  the  salts  present  in  the 
deuitrated  molasses. — L.  J.  de  W. 

ExGLisn  Patents. 

Thermometers  for  Brewers'  Use .    \V.  Reeves,  London 

Eog.  Pat.  12,507,  June  19,  1901. 

The  copper  case  containing  the  thermometer  is  proiidcd 
with  a  detachable  conical  top  or  cap,  having,  a  pin-hole  at 
the  apex,  through  which  the  a'r  can  escape. — J.  F.  B. 

Brewing  and  Distilling  ;  Apparatus  for  use  in  ,  with 

Grain  Unmalted  or  Imperfectly  Mailed.  ,T.  Knox, 
K.  Iv.  Ringer,  and  G.  Thornlcv,  Burton-on-Trent  Eu» 
Pat.  5,105,  Feb.  23,  1902.  "  °' 

The  apparatus  for  bringing  unmalted  or  imperfectly  malted 
grain  into  a  condition  for  mashing  consists  of  a  closed 
cylindrical  vessel  with  a  conical  bottom  terminating  with  a 
discharge  outlet.  A  series  of  revolving  arms  is  provided 
inside  the  vessel,  the  arms  being  reversely  au"ied  so  as  to 
force  the  material  in  opposite  direciions,  preferablv  upwards 
at  the  centre  and  downwards  at  the  sides.  The  lower  part 
of  the  vessel  is  furnished  with  a  steam  jacket  and  revoJTiog 
blades  in  its  proximity,  and  means  are  provided  for  admit- 
ting steam  to  the  charge,  preferably  by  way  of  Ihe  ceuttid 
shaft  through  perforations  in  the  revolving  arms. — J.  F.  B. 

U.NiTED  States  P.itents. 

Wort  and   Yeast;    Apparatus  for  Mixing  and  Aeralimj 

.     JI.   Wallerstein  and  H.    H.  Freund,  New  York. 

U.S.  Pat.  695,974,  March  25    1902. 

The  apparatus  consists  of  a  cylindrical  vessel  provided  with 
a  vertical  air  shaft  down  the  centre.  This  air  shaft  is  con- 
structed to  slide  up  and  down  inside  the  vessel  and  is 
furnished  with  a  hollow  handle  at  the  top  and  a  ball  valve 
at  the  bottom.  When  the  handle  is  pulled  upwards, 
air  is  drawn  iu  at  that  point,  and  being  filtered  in  its 
passage,  enters  the  lujuid  thi-ough  the  valve  at  the  bottom. 
Ne.vr  the  bottom  of  the  shaft  a  perforated  disc  i) 
fixed,  and  above  ami  below  the  disc  are  situated  tne 
movable  propellers  of  opposite  pitch,  which  agitate  the 
liquid  when  the  shaft  is  moved.  The  bottom  of  the  vessel 
contains  a  recess  to  lengthen  the  available  stroke,  and  at 
the  lowest  point  is  a  cock  hy  which  the  liipiid  may  be  dis- 
charged after  the  cover,  which  is  provided  with  an  air-inlet 
and  filter,  has  been  adjusted  on  the  vessel. — J.  F.  B. 

Brcwer.i'  Vat.    \V.  Griesser,  Xew  York.    U.S.  Pat.  694^67, 

Feb.  25,  1902. 
The  object  of  this  invention  is  to  construct  and  secure  the 
rings  constituting  the  metallic  frame  surrounding  the  man- 
hole so  that  the  bolts,  by  which  the  rings  arc  secure!,  arc 
located  outside  the  line  of  connection  between  the  door  and 
the  vat,  ip  that  .access  to  the  bolts  and  the  openings  through' 
which  they  pass  is  cut  off  from  the  liipiid  contained  in  the 
vat.  The  hinge  on  which  the  door  is  pivoted  is  also  placed 
at  a  point  removed  from  the  interior  of  the  vat. — .1.  F.  B. 

Converting  Wood,  Wood-Shavings,  ffc,  into  Dextrine, 
Glucose,  and  Alcohol.  P.  JIagnier,  Billancnurt  and 
P.  A.  Br.angier,  Kstrce.s,  France.  I'.S.  Pat.  095,573, 
March  18,  1902. 

Woon,  woody  fibre,  shavings  and  the  like  are  digested  with 
water  containintr  2  per  cent,  of  a  mixture  of  sulphuric  and 
phosphoric  acids  at  lOO'C.,  the  mixture  is  then  heated  to 
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a  high  temperature  in  a  closed  digester,  neutralised  by 
cilcium  or  bariinu  carbonate,  subjected  to  the  action  of  au 
electric  current  ivhilst  under  pressure,  a  small  quautitj  of  a 
wort  containing;  albuminoid  substances  (beetroot,  grain,  or 
llie  like)  added,  and  the  whole  fermented  and  distilled.  ,See 
Kng.  Tat.  12,241,  1899;  this  Journal,  1900,  11)5.— A.  S. 

Condmicr;  FracUonal .     [Alcohol  Dislillation.'] 

V.  Slavicck,  Vienna.  U.S.  I'at.  (iOG.'JUfi,  ]\Iareh  2j,  1902. 
Thk  fractionating  condensing  column  consisis  of  commuui- 
catin^  condensers  comprising  end  chambers,  a  vapour  inlet 
at  the  bottom  of  the  apparatus,  a  cooling  liquid  inlet  at  the 
lop,  tilt  bottoms  having;  passages  through  thein  located  near 
the  bottom  of  the  lowermost  condenstr,  sets  oT  vapour  pipes 
passing  through  each  condenser,  pipes  for  conducting  the 
coohiig  liquid  from  one  condenser  to  the  other,  perforated 
bottoms  or  partitions  for  receiving  the  liipiid  entering  from 
thes3  pipes,  au  outlet  for  the  cooling  liipiid,  chambers 
between  each  two  consecutive  condensers  formed  by  con- 
cave and  conve.^  walls  and  intermediate  plates  having  a 
central,  capped  aperlure,  conduits  from  these  plates,  parts 
having  perforated  sides  located  at  the  centre  of  the  upper 
walls,  and  outlets  for  conducting  the  products  of  condensa- 
tion from  the  upper  wads.  .The  different  fractions  are 
condensed  in  the  different  condensers  and  are  thus  collected 
separately. — J.  F.  1!. 

XVIII.-FOODS ;  SANITATION;  WATER 
PURIFICATION.  &  DISINFECTANTS. 

(^.)— FOODS. 

Sitlfiliitrou.f  Acid  and  its  Sails  ;  Poisonous  Aclion  of . 

II.   Kionka.      Dent,   mediz.    Woch.,  1902,    28,  89 — 92  ; 
Woch.  fiir  Brau.,  1902,  19,  [IG],  233. 

Si'LriirTFS  are  largely  employed  as  preservatives  'n  beer, 
meat,  and  foodstuffs.  The  author  has  tested  the  effect  of 
sodium  sulphite,  in  the  proporiions  usually  employed  in 
meat,  upon  do.,s.  lie  found  that,  after  continued  con- 
suniplion  of  such  food,  serious  symptoms  of  blood  poisoning, 
which  are  described,  supervened,  llitherto,  observations  on 
the  hum  in  body  have  yielded  few  positive  results  ;  but  it 
is  only  right  to  assume  that  the  poisonous  action  now 
established  in  the  ca=e  of  animals  must  hold  good  for  the 
animal  organism  generally,  and  the  use  of  sulphites  in 
human  food  should  be  resisted. — J.  F.  15. 

Vegetable  Protein  ;    Some  New   Food  Priparations  from 

.    M.  Wintgen.      Zeits.  Ucters  Nahr.  und  Genuss- 

mittel,  1902,  5,  [7],  ?89— 301. 

TiiR  author  has  examined  three  r.ew  preparations — by- 
proilucts  from  ttarch  manufacture — introduced  for  human 
food  under  the  names  of  roborute,  aleuronate  (improved), 
:ind  euergin.  Roborate  and  aleuronate  are  both  wheat 
proteins,  the  former  extracted  by  means  of  alkali  and 
ihe  laller  by  mechanical  separation  with  water ;  energin 
is  the  corresponding  product  from   rice   flour,   sepiu'ated 
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by  means  of  alkali  and  precipitated  by  acid.  The  two 
wheat  products  swell  up  in  water  to  a  glutinous  mass, 
roborate  at  once,  and  aleuronate  after  some  time ;  energin, 
on  the  other  hand,  retains  its  pulverulent  condition. 

The  influence  on  the  buking  qualities  of  flour  was  tested 
with  each  of  the  three  products  in  the  proportion  of  3  of 
flour  to  I  of  proteid.  It  was  found  that  only  roborate 
increased  the  lightness  of  the  bread,  the  oihers  made  it 
heavier.  The  chemical  composition  of  the  three  preparations 
was  as  shown  in  the  preceding  table. 

The  variations  in  tiie  protein  appear  to  be  determined  by 
the  proportion  of  starch  left  in.  These  preparations  offe'r 
protein  in  a  readily  digestible  and  concentrated  form  at  a 
much  lower  cost  than  the  equivalent  of  meat ;  they  cannot, 
however-,  compete  with  the  latter  as  regards  flavour,  and 
the  retail  prices  must  be  reduced  considerably  before  they 
can  find  extended  application. — .1.  P.  M. 

Chocolate;  Detection  of  Sesame  Oil  in .     Utz. 

See  under  X.\III.,  page  642. 

Allmminoid  Substances;  Fractional  Precipitation  and  ils 

Value  for  Differentiating .     J.  Effront. 

See  under  XXIII.,  page  C42. 

Preserved  Fruits  eontaininy  Glucose,  Cane  Sugar  in  ; 

Determination  of .     O.  Schrefeld. 

.See  under  Will.,  page  C4-;. 

Engi.isu  Patent.s. 
Tea  Extract ,-  Production  of  an  Alcoholic  — 


J.  Mayer 
11,328,  Juries, 


Komotau,  liohemia,  Austria.     Ecff.  I'at 
1901.  * 

Tka  leaves  are  first  extracted  for  five  minutes  with  boiling 
■water  in  a  funnel-shaped  receiver,  provided  at  its  lower  end 
with  a  strainer  and  draw-off  cock,  and  closed  by  an  air-tight 
cover.  'J'he  decocticn  is  then  drawn  off  and  the  leaves  are 
successively  treated  with  dilute  alcohol  (.lO  per  cent.)  for 
two  hours  ;  strong  alcohol  (96  per  cent.)  for  4S  hours,  and 
finally  with  water-.  These  extractions  arc  mixed  together 
and  allowed  to  settle,  or  clarified  if  neccssarv,  by  the 
addition  of  a  small  quantity  of  alcohol.  The  clear  liiiuid 
may  then  bo  kept  in  hermetically  sealed  vessels,  and  is 
dilutcil  with  hot  or  cold  water  for  use— W.  P.  S. 

Milk  :     Treating    [Pasteurising    and    Separating']    . 

T.  L.   F.   Stack,   Drumquin,  Ireland.     Eng.  I'at.  6fS2 
April  2,  190!. 

Tur^  claims  are  for  improvements  in  connection  with  Eng. 
Pat.  13,273,  1900.  In  the  process  described  in  the  present 
spccificalion,  the  milk  passes  through  pipes  which  are 
heated  by  water  previously  ueed  to  cool  a  fnrmtrlot  of 
milk.  IJcfore  passing  to  the  separators  the  heated  milk  is 
cooled  to  the  proper  temperature  by  less  hot  milk,  the 
object  being  to  nuike  as  much  use  as  possible  of  the  original 
source  of  heat.  An  apparatus  is  also  claimed  for  regnlatino- 
the  flow  of  milk  through  the  heater,  consisting  in  a  floal 
which  actuates  a  valve  in  one  of  the  pipes. — W.  V.  S. 

United  States  Patents. 

Flour  from    Sivcet   Potatoes;    Method   of  Making . 

E.    Strairs,    Vineland,   New  .Ter.sey,    U.S..^.     U.S.    Pat 
696,0t-8,  March  25, 1D02, 

Trrr-;  sweet  potatoes  are  skinned  and  grated.  The  pulpdikc 
mass  so  obtained  is  then  pas.sed  through  rollers  to  remove 
aqueous  matter,  some  fctarch  at  the  same  time  bcin"- 
removed.  The  remainder  of  the  starch  is  then  separated  by 
means  of  a  washing-machine.  Tiro  residual  matter  is  noiv 
dried  in  a.  steam-healed  chamber,  and  finally  ground  to  a 
powder. — W.  1'.  S. 

Gluten  Tailings  ;  Method  of  Utitisinq  .     E.  Ciirdeman 

Chicago.     U.S.  Pat.  69.5,720,  March  18,  1902. 

CLAr.M  is  made,  in  the  manufacture  of  corn-starch  by 
crushing  the  maize-kernel^,  floating  off  the  husks  and 
germs,  rcgrinding  the  kernels  and  wa.shing  away  the 
associated  gluten  as  tailings  from  the  detained  starch 
granules,  for  the  process  of  utilising  such  tailings,  consisting 
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in  healing  them,  either  before  or  after  the  sepanition  of  the 
excess  of  water,  to  gelatinise  the  starch  left  in  them ; 
digesting  the  mass  with  malt  at  a  suitable  temperature  for 
the  conversion  of  the  starch  and  isolating  the  resultant 
solution  for  the  recovery  of  the  maltose,  thus  leaving  the 
separated  gluten  residue  in  a  condensed  form  characterised 
by  the  presence  of  a  higher  conteat  of  proteids  than 
usual.— T.  H.  P. 

Egys ;  Milhoil  n/'  Prcscrvirir/  ^—.     J.  A.  Ilylauder,  Norr- 
'  kbping,  Sweden.     U.S.  Pat.  696,495,  April  1,  1902. 

See  Eng.  Pat.  23,523,  Nov.  20,  lUOl  ;  this  Journal,  1902, 
183  -  W.  P.  S. 

Preserfini/    Fitiils,     §-c ;      Composition  fur  .     .1.    H, 

Thorn,  i'uyallup,  Washington,  U.S.A.  U.S.  Pat.  (i!l7,5G(J, 
April  Ij,  1902. 

TiiK  compound  claimed  consists  of  a  drj'  mixture  of  lime 
(^slaked)  20  lb. ;  ordinarj'  "  land  plaster,"  o  lb.  ;  :ind 
wheat  middlings,  5  lb.  The  fruit  or  vegetables  to  be 
preserved  are  buried  in  this  compound  in  boxes  or  barrels. 
.\  wrapper  of  paper  may  be  used  in  the  ease  of  fruit,  before 
placing  in  the  composition. — W.  P.  S. 

Uiveiaije    [Pineapple']  ;     Process    of    Mtikinq  .     M. 

I'ereda,  Brooklyn,  New  York,  U.S.A.  U.S.  Pat.  G97,G56, 
April  15,  19U2. 

10(1  lb.  of  the  filtered  juice  obtained  on  pressing  pine- 
apples are  mixed  v.ith  8  ozs.  of  white  siigai-,  and  8  ozs.  of 
brewers'  yeast,  and  allowed  to  feiment  for  8  to  !0  days. 
The  fermented  liquor  is  then  strained  and  receives  the 
addition  of  6  lb.  of  "  pineapple  brandy."  The  latter  is 
produced  by  allowing  pineapple  juice  to  ferment  without 
any  addition,  and  distilling  the  resulting  liquor.  The 
beverage  is  tilled  into  bottles  and  corked  under  oressure. 

— W.  P.  S. 

(«.)_SANITATIONj  WATER  PUKltTCATION. 

Steriliiation   of   Water;    The   Va'dlard-Dcsmarou.r  Appa- 
ratus for  the .     Keport  by  M.  Hippolyte  t'imtaine, 

covering  communication  by  M.  Rene  Huberson.  Hull, 
de  la  .'^oc.  d' Encouragement  pour  I'lnd.  Nat.,  1902,  102, 
(3;,  321—334. 

This  apparatu?,  which  is  shown  in  plan  iu  the  accompany- 
ing illustration,  comprises  a  closed  heater,  K  L,  containing 
water  and  steam  maintained  at  110' — 1 1.^°  C.  by  means  of  a 
coal,  g.is,  or  petroleuu'.  stove. 


which  sterilises  it,  and  it  leaves  the  apparatus  at  U,  cooli 
again  to  within  4'  or  0^  of  the  temperature  of  the  intlowii 
water.— L.  A. 

Water  ;  Chararteristic  Renclioii  for  Pure . 

Causse. 


See  under  XXIII.,  pai/e  642. 

English  Patents. 

House   Dust,   Garbage,  and  other   Refuse ;    Treating  ■ 

for  the  Purpose  of  Conrerting  them  into  Fuel,  Arlifiii, 
Manure  or  ollter  Products.  W.  (i.  Jones,  Ijciceste 
Eng.  I'at.  6507,  Mar.  28,  1901. 

The  refuse  is  screened  and  hand-sorted  simultaneousb 
The  metal  goods  are  melted  down  ;  the  eartbenware  aii 
glass  broken  up  for  road  making,  &c. ;  the  vcetaU 
products  are  burned  or  mixed  with  any  animal  refus. 
carried  to  refrigerators  and  taken  an  ay  therein  for  cui 
version  into  manure;  the  small  screened  cinders  arc  use 
for  fuel ;  and  the  pjper  burned  or  despatched  alim.'  wii 
rags  (o  paper  mills,  or  with  old  bojts  aud  leather  to  li 
worked  up  again. — R.  S. 

Sewiige  from  Countr:/  Mansions  and  Large  Houses  ;  A'o; 

Septic     Purification    and     Utilisation    of .      A.   ^ 

(ioodridge,  liiith,  Somersetshire.  Eng.  P.i(.  igp 
Jan.  23,  1902. 

Thi!  sewage  passes  over  open  channels,  where  etraiuers  i 
galvanised  iron  netting  separate  the  solids  from  the  liqui( 
the  former  being  thrown  on  the  manure  heap.  The  liqui 
passes  through  a  settling  tank,  where  grease  is  intercepted 
it  is  then  discharged  through  an  automatic  rotary  ijpriokk 
on  to  a  downward  filter  of  coke,  one  inch  cliukcr.s,  polarili 
sand,  and  stones,  aud  then  upwards  through  a  second  fillt 
of  gravel  and  sand,  and  is  discharged  "  as  a  pure  effluent,  t 
for  fish  pond  or  to  supply  water  to  cattl?,  if  a  good  averag 
sewage,  and  properly  looked  to." — !,.  A. 

Sterilising  Liquids  ;  Apparatus  for .      W.  S.  Uavrtoi 

Loudon.     Eng.  Pat.  6792,  April  1,  1902. 

The  ajiparatus  claimed  comprises  "a  sterilising  vcsfi 
provided  with  hot  w.atcr  jacket  or  coil  and  means  fo 
agitating  its  contents,  a  water-heating  vessel  connected  b 
flow  and  return  pipes  with  the  jacket  or  coil  of  tb 
sterilising  vessel,  a  steam  connection  for  healing  the  wate 
iu  the  heating  vessel,  a  valve  for  limiting  the  temperatut 
of  the  water,  and  a  juimp  for  ensciriag  the  circuhitiou  of  th 
water  through  the  jacket  or  coil." — I..  .V. 


Arr.lRATCS    for    SrERILIZ.\TlC«    of    W.iTIiK. 


Traversing  this  heater  are  two  wide  tubes,  GI  and  J  H, 
connected  by  narrower  tubes  with  the  heat  exchangers, 
shown  in  the  figure.  The  latter,  which  are  cylindrical  in 
form,  are  composed  of  spiral  concentric  tubes  of  thin  sheet 
copper,  rectangular  in  section,  about  4O0  mm.,  the  length  of 
the  cylinder,  long,  and  3 — 5  nun.  wide.  The  water  to  be 
sterilized  euteis  at  A,  aiul  iu  passing  through  the  exchangers 
takes  up  nearly  all  the  excess  of  heat  of  the  outflowing 
water,  entering  the  tube  C  I  hot.  In  flowing  slowly  through 
G  I  and  J  H,  the  water  becomes  further  heatetj  to  Ho"— US', 


United  States  Patknts. 

Water;    Apparatus  for    Purifying    —.     .].   P.    Kinsc 
Chicago,  Illinois.   '  U.S.  Pat.  69,5,399,  March  II,  1903. 

Os  the  bottom  of  a  circular  tank,  iu  the  centre,  a  hollo 
cylinder  is  fixed,  having  numerous  liquid-discharging  pipi 
radiating  therefrom,  with  their  ends  curved,  so  as  to  dirC' 
the  liquid  issuing  tiora  the  pipes  tangentially.  A  pi| 
connects  this  cylinder  with  the  sonrce  of  liquid  suppi 
Fixed  above  this  cylinder  is  another  siuiiltir  one  into  whii 
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ir  can  be  forced,  and  from  which  it  escapes  through 
imilar  pipes.  The  tank  is  filled  with  water  through  the 
.war  cylinder,  chemicals  being  added  at  any  time  after  the 
upply  of  water  is  started.  After  the  discharge  pipes  are 
overed.the  air  valve  is  opened,  and  the  air  rushing  into  the 
ater  causes  a  violent  and  thorough  agitation,  which 
ontinues  until  the  tauk  is  full.  Both  air  and  water  are 
ien  shut  off,  and  the  sediraeut  is  allowed  to  settle,  after 
'hich  the  water  is  purified  and  ready  for  use. — L.  A. 

Milling   Water ;   Apparatus  for  .      A.   J.   Chaoe, 

Boston,  Massachusetts.  U.S.  Pat.  097,913,  April  15, 
1902. 
■|1K  condenser  of  the  still  is  superposed  ou  the  evaporating 
oiler,  and  a  centrally  located  filter  is  arr.inged  between 
lem,  so  that  the  vapour  must  pass  through  the  filter  before 
mdensation.  Sterilised  air  is  admitted  through  a  number  of 
Dies  beneath  the  filter,  and  after  commingling  with  the 
ipour,  passes  through  the  filter  with  the  latter.  The 
iiideuscr  consists  of  a  water  tank,  the  bottom  of  which  i.^ 
jnical  and  forms  the  condensing  surface,  the  condensed 
atcr  falling  into  a  reservoir  surrounding  the  filter.  The 
jnical  bottDm  of  the  condensing  tank  opens  upwardly  into  a 
■ntral  tlue,  which  serves  as  the  escape-vent  of  the  still, 
he  condensing  tank  is  constantly  fed  with  water,  and  the 
)iler  nray  be  fed  with  the  heated  jacketing  water  from  the 
.nk.  Keference  is  made  to  prior  U.S.  I'.its.  o30,ni.j  and 
58,775.— K.  A. 

iV  of  Booms  ;  Dcvicr  for   Rtmoving  !\'o.iious   Impurities 

from  tlie .     C.  IJreuer,  Friedenau,   Germanv.     U.S. 

"I'at.  093,638.  Feb.  18,  1902. 

BIS  is  an  outlet  ventilator  for  the  purpose  indicated, 
orking  on  the  principle  of  atmolysis.  Within  a  metal 
ising,  which  is  let  into  the  outer  wall  of  a  room,  is  fixed  a 
3rnas  diaphragm,  made  of  caoutchouc  or  other  pervious 
.tterial,  the  diaphragm  being  either  plain  or  carved  into 
ly  convenient  shapes  so  as  to  present  a  larger  surface, 
a  the  outside  of  the  whole,  louvre-boards  are  provided  to 
■otejt  the  caoutchouc  from  the  weather,  and  insi  le  is 
aced  a  perforated  metal  guard. — F.  II.  L. 

(C.)— DISINFECTANTS. 
United  States  Patent. 

Oitinfectant.     A.  W.  Nelson,  New  London,  Connecticut. 

U.S.  Pat.  696,105,  March  25,  1902. 
.WDisr,  shavings,  or  other  wood-waste,  is  saturated  with 
umidium  sulphate  and  then  coated  with  calcium  sulphate. 

— L.  A. 

XIX.-PAPER,  PASTEBOARD,  Etc. 

ilpliite  Pulp  Factories  ;  Troitlihsomc  Formation  of  Ire 
"' .     Papier-Zeit.,  1902,  27,  [31],  1106—1107. 

blowing  off  the  gas  from  the  sulphite  boilers  durini'  or 
tor  boiling,  it  frequently  happeiiS  that  the  cooling  worm 
rough  which  the  escaping  gas  is  conducted  suddenly 
comes  stopped  up  ;  tho  cause  of  this  occurrence  bein"- 
timately  traced  to  the  formation  of  ice  inside  the  pipe, 
■hough  the  water  in  the  outer  container  is  uot  frozen, 
ic  formation  of  ice  is  due  to  the  liquefaction  of  the 
Iphur  dioxide,  which  takes  place  nt  the  ordin.iry  tem- 
ralure  under  a  pressure  of  three  atmospheres.       If  any 

the  outlet  valves  of  the  .-lystem  be  accidentally  left 
ised,  this  pressure  may  easily  occur  in  the  pipes,  and  the 
s  when  cooled  in  the  worm  will  then  become  liquefied, 
now  the  pressure  iu  the  pipe  be  discontinued,  for  instance, 

shutting  the  escape  valve  of  the  boiler,  the  liquefied  gas 
II  evaporate  and  cause  the  freezing  of  any  water  which 
ly  have  collected  in  the  worm. — .T.  F.  B. 

dlulosc;  Ncip  Method  for   the   Determiiirilion   of . 

S.  Zeisel  and  M.  J.  Stritar. 
See  under  XXIII.,  pttye  IW2. 

ood  Pulp  ;  Sampling,   and   Determination   of   Moisture 

in .     W.  Thoruer. 

See  under  XXIII.,  page  6J1.  ) 


United  States  Patents. 


Pnlp-Srrccn.    O.  H.  Moore,  New  York.    U.S.  Pat.  695,754, 

March  18,  1902. 
The  claims  relate  to  a  screen  for  paper  pulp,  comprising 
a  rotatable  screen  proper,  having  its  lower  end  provided 
with  a  downwardly-tapered  chamber,  a  tubular  support  for 
the  lower  end  portion,  a  corresponding  bearing  for  this 
support,  and  a  base  chamber  surrounding  this  bearing. 
,  The  tapered  chambered  lower  end  precipitates  the  discharge 
of  the  coarse  m.iterial  from  the  screen,  and  the  support, 
be.aring  and  base  chamber  form  a  continuation  of  the 
discharge  passage  from  the  tapered  lower  end. — J.  V.  B. 

I  Pulp-refining  Engine.     G.  A.  Clark,  Mass. 

U.S.  Pat.  696,314,  ilarch  25,  1902. 
This  invention  relates  to  improvements  in  that  class  of 
engine  in  which  the  pulp  p.isses  from  a  central  point 
radially  between  the  refining  devices  instead  of  between  a 
roll  and  a  bed-plate.  The  improvement  is  designed  to 
coiiuterbalance  all  the  pressure  against  the  revolving  head, 
which  results  in  a  great  end  thrust  on  the  main  shaift.  It 
consists  of  a  hollow  cylindrical  body  with  the  pulp  supply- 
pipe  midway  between  its  ends  and  suitable  refining  devices 
located  at  each  end,  operating  in  planes  at  right  angles  to 
the  axis  of  the  body,  so  that"  the  end  thrusts  of  the  two 
devices  counterbalance  each  other.— J.  F.  B. 

Beating  Engine.     E.  A.  .Tones,  Mass.     U.S.  Pat.  690,822 
April  I,  1902.  '     "' 

The  improvement  consists  of  a  means  for  facilitatint'  the 
circulation  and  travel  of  the  pulp  to  the  discharge  outlet 
when  the  engine  is  being  emptied,  by  forcing  a  stream  of 
water  into  or  under  the  pulp  in  the  direction  in  which  the 
pulp  is  flowing.  The  device  comprises  a  pressure  chamber 
arranged  under  the  rear  wall  of  the  backfall  and  extending 
from  one  side  of  the  vat  to  the  mid-feather,  the  chamber 
having  a  discharge  slot  right  across  and  being  connected  to 
a  fluid  pressure  supply. — J.  F.  B. 

Paper-making  Machine ;  Fourdrinier .     J    \V   .Aloore 

and   J.   A.    White,   Pa.,   U.S.A.      U.S.     Pat.     095,753, 
Match  18,  1902. 

TiiE  claims  provide  for  the  mounting  of  the  shake  frame 
upon  supports  so  as  to  materially  reduce  friction  and  to 
give  to  the  shake  frame  a  perfectly  horizontal  vibrating 
motion,  and  further  for  carrying  the  supporting-rolls,  breast" 
roll,  and  returnrolls  for  tho'making  wire  ou  the  shake 
frame  so  that  the  upper  and  lower  portions  of  the  makiiin- 
wire  will  move  in  unison. — J.  F.  B.  " 

Paper  ;  Machine  for  making  Compound . 

C.  P.  Brown,  Conn.  V  S.  Pat.  695,787,  March  18.'  1902. 
TiiK  device  for  pasting  together  webs  of  unfinished  paper 
coming  from  the  paper-making  miichine  consists  of  a 
plurality  of  press  rolls  arranged  in  the  form  of  a  hollow 
square  in  the  centre  of  which  the  pasting  roller  is  situated. 
The  two  webs  are  con\eyed  to  the  square  by  means  of  felts 
they  are  disengaged  from  the  felts  by  bending  the  latter 
downwards  and  back  over  the  two  lower  rolls,  whilst  the 
webs  are  bent  upwards,  one  of  them  receives  paste  from'  the 
central  roller  and  the  two  are  pressed  together  by  the  upper 
l>air  of  squeezing  rolls.  In  this  way  the  surfaces  which  are 
pasted  together  are  those  which  were  contiguous  to  the  felts 
so  that  the  finished  paper  bears  no  impression  of  the  fells 

-J.  F.  B.' 

Paper  irith  Glazed  Surface  ;   Water-  and   Fat-Pro, f 

H.  Herfs,  Bonn,  Germany.      U.S.    Pat.   097,207,  April  S, 

Tub  inventor  employ.s,  supplemeulary  to  all  other  processes 
nse.l  for  making  paper  waterproof,  a  coating  of  lac  varnish 
and  then  a  coating  of  talc,  drying  and  otherwise  treatin<r 
the  jiaper  both  after  the  lac  and  after  the  talc.  The  lac 
varnish  and  tale  treatment  is  not  applicable  alone,  but  the 
paper  must  fir.-t  be  prepared,  preferablv  by  treatmeut  with 
a  mixtuie  of  boiled  linseed  oil  and  paraftiu  wax,  which 
renders  the  paper  waterproof  and  pliable. J.  F.  B. 
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Fibre  loarc ;  IniJuratiiij  I'/'out/hening']  .  J.  Peter- 
son, Ijockpost,  New  York.  From  the  United  Stales 
Indurated  Fibre  Companj',  New  York.  U.S.  Pat.  696,.379, 
jrarch  23,  1902. 

MouLDEn  articles  of  wood  pulp  or  paper  are  indurated  or 
toughened  by  immer.siou  in  a  "  filler  "  composed  of  corn- 
oil  mixed  with  a  toughening  material  such  as  creosote, 
re«in,  or  gum,  and  subseiiuently  subjected  to  heat  in  order  to 
harden  the  preparation  ;  they  arc  then  sanded  and  rendered 
glossy  and  waterproof  by  the  application  of  a  suitable 
varnish,  being  finally  baked  to  harden  the  finished  surface. 

-G.  T.  M. 

Malii.v  [Pastc-buard}.    J.  L.  Winter,  Hamburg,  GeriDany. 
U.S.  Pat.  691,92.5,  Jan.  28,  1903. 

The  inventor  claims  the  manufacture  of  a  matrix  for 
stereotype  printing,  con;istiiig  of  -everal  sheets  of  absorbent 
blotting  paper  united  by  a  paste  composed  of  starch,  potato- 
meal,  dextrin,  glycerin,  gelatin,  and  -rater.  The  impnssion 
is  slated  to  he  deep  and  sharp,  and  the  malri?  remains 
iiDchangcd  after  the  casting  has  been  made. — J.  F.  B. 

Paper;  Sizing  of .     C.  Wiirslci-,  London. 

U.S.  Pat.  695,778,  March  IS,  1903. 

The  inventor  claims  tho  use  of  a  bisulphate  (preferably 
sodium  bisulphate)  either  alone  or  in.  conjunction  with  an 
aluminium  salt,  (or  decomposing  the  rosin  soap  in  the 
sizing  of  paper.  The  object  ista  obtain  the  sizing  substance 
in  the  form  of  free  rosin,  and  to  decompose  any  resinate  of 
alumina  which  may  be  produced. — J.  F.  B. 

Casein  Solution.     W.  A.  Hall,  Vermont,  U..S.A. 
U.S.  Pat.  695,927,  March  25,  1903. 

Casein  precipitated  by  hydrochloric  acid,  which  is  the 
usual  precipitant  when  milk-sugar  is  required,  is  unsuitable 
in  the  ordinary  way  for  employment  as  an  adhesive, 
Iiecause  too  much  solvent  has  to  he  employed.  The 
inventor  claims  the  irse  of  sodium  phosphate,  preferably 
the  triphosphate,  for  dissolving  casein  which  has  been  so 
precipitated.  The  casein  is  dissolved  by  the  addition  of 
10 — 15  per  cent,  of  its  weight  of  phosphate  mixed  with 
one  to  three  parts  of  water  to  one  of  casein  ;  such  a  solu- 
tion is  said  to  be  less  viscous  than  a  much  more  dilute 
solution  of  such  casein  prepared  with  alkalis  in  the  usual 
wav,  and  does  not  injure  the  enamel  on  lithographic  stones. 

—J.  F.  B. 

Cellulose  into  Siijar ;  Process  of  Converting . 

A.  Classen.     U.S.  Pat.  695,795,  1903. 

See  under  XVI.,  page  630. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  AND  EXTRACTS. 


Chcm.  and  Druggist, 


Quinine  Camphorate.     T.  G.  Jovce. 

1902,  60,  [1160],  612. 

This  is  a  new  compound  of  quinine  and  camphoric  acid. 
It  is  soluble  in  about  460  parts  of  water  at  15  ■5"  C.  and 
crystallises  in  beautiful  needles  which  melt  at  184^  C, 
decomposing  to  a  yellow  liquid.  The  salt  is  said  to  have 
sedative  tonic  properties. — A.  S. 

Caffeine;    The  Iodides  of .     A.  Faucon.     J.  Pharm. 

Chim.,  1902,  15,  [8],  370—373. 

The  ordinary  caffeine  iodide — tetriodocafifernehydriodide — 
is  a  very  unstable  substance  ;  it  always  contains  a  con- 
siderable proportion  of  free  iodine,  the  irritant  action  of 
which  is  well  known.  Pending  the  production  of  a  stable 
compound  it  wou'd  be  belter  (in  pharmacy)  to  hold  to  the 
use  of  a  mixture  of  an  alkali  iodide  and  oafferne. 

—A.  C.  W. 

Coninm  Alkaloids.     F.  B.  Ahreus.     I5er.,  1903,  35    [7], 
1330—1334. 

The  material  for  the  present  investigation  was  a  mixture 
of   bases   obtained   as    a   by-product    of  the   mnnufacture 


of  coniine.  The  optical  rotation  of  the  mixture  v 
["]d  =  —  28'.  The  substance  was  a  colourless  liquid, 
coniine  odour,  which  boiled  principally  between  170" 'a 
173''  C,  the  residue  distilling  at  176'  C.  ;  the  fractit 
differed  in  optical  rotation,  hence  probably  large  quautii 
of  (/coniine  were  still  present.  On  treatment  wirh  i 
calculated  quantity  of  hydrobromic  acid,  a  salt  separat 
from  which  a  base  with  [«]„  =  +  8- 3'  was  regenerat 
For  the  separation  of  l-methyl-/  coniine,  the  hydrochlorii 
of  the  bases  in  strong  aqueous  solution  weie  Irealed  « 
sodium_  nitrite,  the  nitroso  compound  removed,  finn'ly 
extraction  with  ether,  and  the  secondary  and  tertiary  ha 
regenerated  in  the  ordinary  mannir.  The  tertiary  ba 
l-melhyl-/-coniirre,  was  at  once  obtained  pure. 

The  alkaloid  sepaiateil  from  the  nitro5o  compound  wa 
mixture  of  d-  and  I'-coniinp,  from  which,  by  recryslalllsati 
ofthebilaitr.ites,  a /-coniine  of  [a];_'  =  —  15°  was  obtaim 
It  distils  at  166-5'  C. ;  the  hyiirochlorido  crvstallises 
needles  which  melt  at  214°— 215' C,  the  hydro"bromide 
shining  needles  which  melt  at  205°  C. ;  the  platinum  s: 
cryslallises  ;,from  water  in  fine,  red  crvstals,  melting 
160°  C. ;  tho  gold  salt  separates  from  water  as  an  oil,  I 
er.ustallises  in  long  golden-iellow  prisms,  which  melt 
95°  C.  -Vltempls  were  made  to  obtain  pure  /-coniine  hi. 
the  melbylZ-coniine  by  heaiiug  with  bydriodic  acid  a 
phosphorus  ;  transformation,  however,  into  (/-coniine  tal 
place,  the  amount  of  the  change  increasing  with  the  tein[ 
rature  of  the  reaction. 

l-.\Itthyl /-coniine,  CaHisN.CH.,,  is  a  colourless  liquid  wi 
an  odour  of  coniioe.  It  boils  at  175-6'C.,  [o]-'"  =  81-9 
Its  salts  crystallise  well  and  arc  stable,  they  are  readi 
soluble  in  water  and  alcohol,  but  not  in  ether.  The  hydr 
chloride  forms  needles,  which  melt  at  191° — 192°  C.  T 
hydrobroinide  crystallises  from  water  in  large  needles,  fro 
alcohol  in  leaflets,  which  melt  at  189° — 190'  G.  Tl 
platinum  salt  forms  fine,  orange  crystals,  generally  unit 
to  warts,  which  melt  under  water ;  the  melting  point 
153'— 154°  C.  The  gold  salt  forms  shining  leatfets,  whi. 
melt  at  77°— 79°  t'.  The  picrate  crystallises  from  water 
long  needles,  which  melt  at  121'— 122°  C.— .V.  C.  W. 

Sweet  Orang,'  Flou-er  Essence.     E.  Theulier.     Bull.  Soo 
Chim,,  27,  [7],  278—280. 

Tins  essence  was  obtained  by  simple  distillation  of  svrc 
orange  flowers  without  fractionation.  It  is  of  a  dark  j-cllc 
colour  and  has  an  odour  unlike  that  of  ordinary  Sevil 
neroli  J  sp.  gr.  at  23°  C,  0-8C0.  Optical  rotation 
23°  +  29°  30'.  K-ters  (calculated  as  linalyl  acetate),  6-. 
per  cent.  With  alcohol  of  90°  it  gives  a  cloiidy  cuiuIsioD,  b 
no  solution.  In  the  coM  it  deposits  sinall  crystalli 
scales,  melting  at  55°,  aod  volatile  without  residue,  probab 
identical  with  the  paraffin  obtained  from  Seville  nero 
which  aho  melts  at  55°. 

Having  dried  the  essence  over  sodium  sulphate,  80  gm 
were  fractionated  by  distillation  at  ordinary  pressure,  wi 
the  following  results  : — 


Tcinpe- 
i-aturo. 


Gi-nis. 


Sp.  Gr. 
at  2o' 


Optial 
Botitioa 


1 

lGO-170 

9-630 

0-8617 

-f  50  «) 

2 

170-175 

10-870 

0-8575 

+  48    » 

3 

175-1«0 

0-930 

0-8G0t 

■K8*i 

\ 

1S0-1,S3 

5-3i0 

0-SfiOfi 

+  »1S 

rt 

1S5-1'J0 

3-170 

0  8713 

■l-tS    II 

«. 

l'J0-20U 

3-S80 

0-6SS 

+  28    II 

T 

200-310 

1-400 

s 

210-220 

1-lilO 

.  , 

9 

2i0-233, 

1-800 

,. 

Residue 

35-830 

-• 

•■ 

The  above  table  shows  the  presence  of  a  consideral 
quantity  of  lerpenes  and  products  of  high  Iwiliog  poin 
whilst  iiiciicaliiig  no  particular  definite  constituent. 

By  further  treatment,  described  in  detail  in  iho  origin 
the  author  succieded  in  isolating  from  fraclions  I,  2,  8,  a 

4,  liquid  (/  camphene  and  (/-limoncne,  and  from  fiaclio 

5,  6,  and  7,  (f-linalool.— C.  T.  T. 
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iHi'n      !•'.   V.    [lemmelmavr.    Monat>-Ii.  fiiv  Chem.,  1902, 
23,  [2]".  133-1(;4. 

iNiN  is  obtained  from  ono:n's  root  by  extracting  willi 
hoi  (li.-esting  the  putiou  of  tlie  extract  ia-oliible  in 
;r  with  litharge  at  40^  C.  for  a  long  time  in  alooholio 
tion,  and  tlieu  subjecting  the  crude  onoiiin,  which 
iratcs  on  removal  of  the  alcohol,  to  recrystallisation 
1  alcohol.  Three  fractious  arc  then  obtained,  the  coni- 
tion  of  which  has  dow  been  investigated.  The  most 
luble  fraction  contains  onon  and  ononin,  the  latter  of 
;h  is  extracted  by  hot  water,  in  which  onon  is  very 
itly  soluble.  The  onon  was  purified  hv  crystallisation 
1  hot  water,  and  finally  by  precipitating  with  water  its 
solution  in  pyridine.  Ono«,  C;.jtr,.jO|.-,  consists  of  fine 
•oscopic  needles,  which  melt  at  270°  C.  with  deeomposi- 
It  is  practically  undeeomposed  by  long  boiling  with 
ita  water  ;  boiling  with  normal  sulphuric  aciil  converts 
ito  dextrose  and  au  amorphous  substance.  Ononin, 
I,jO,i,  is  purilied  by  repeated  recrystallisation  fro:n  hot 
!r;  it  forms  colourless  needles  which  begin  to  sinter 
34'  C.  and  melt  at  2 10'  C. ;  when  lubbcd  with  manganese 
;ide  and  strong  sulphuiic  acid,  it  gives  a  clierry-recl, 
3st  violet  linuid.  Baryta  converts  ononin  into  oiwiic/iii, 
'i6"o ;  ■'>  however,  it  is  boiled  with  baryta  for  I.j 
ulcs  only,  it  is  converted  into  onospin,  Ci,U2,(_),(|.  By 
actio:]  of  sulphuric  acid,  ononin  is  decomposed  into 
lroscand/ormoHo«e/i'«,  C,sU,0(0.Cn()K0H)(OCH3), 
;h  is  converted  into  formic  acid  and  ononeiin  by 
ing  with  baryta.  Ononetin  appears  to  be  a  mixlare  of 
isomerido-. 

he  second  fraction  obtained  by  crystallisation  from 
hoi  contained  i-oiiouin,  a  little  ononin,  and  also  a  small 
nlitv  of  one  of  the  constituents  of  the  third  fraction, 
some  alteration  iu  the  method  of  e-xlraelion,  ^[erck 
)litd  pare  ^-ononin,  which  is  a  white  icdistinctly 
talliue  nia.'.s,  melting  at  206 — 210'  C. ;  by  the  action  of 
;r,  and  more  rapidly  by  baryta,  if-ononin  is  converted 
\j/onospin,  C.,11..4<)|j,  of  which  there  are  two  iso- 
ic  forms,  melliiig  at  195°— 197'  C.  and  220'— 221"  C. 
nospin  forms  a  tf  tra-acetyl  derivative ;  by  the  action  of 
te  sulphuric  acid  it  is  converted  into  a  sugar  and  au 
Tphous  substance. 

he  third  fraction  obtained  from  alcohol  is  a  mixture  of 
ral  substance^,  which  have  not  yet  been  obtained 
!.-A.  C.  W. 

onnrin ;  A  \cw  (ibtcosUIe  from  S(tpo:iariit,  coloured 
Huebj  Iodine.    G.  Barger.    Ber,  1902,  35,  [7],  1296— 

\  many  years  the  existence  in  certain  plants  has  been 
wn  of  a  substance  incorrectly  described  as  "  structnrcltss 
ble  starch."  This  substance  now  receives  the  name  of 
inarin  from  the  fact  that  the  material  used  in  the 
cnt  investigation  was  Siiponaria  officinalis,  L.,  but  it 
L  similar  substance  is  known  to  occur  in  at  least  20 
?reDt  plants.  For  its  preparation,  the  dried  leaves  of 
onaria  were  boiled  with  water,  the  extract  was  filtered, 
.•eutrated.  acidified  with  acetic  acid,  and  allowed  to 
ain  for  a  few  days.  A  dirty-white  deposit  had  then 
aed,  which  was  purified  by  ropealeil  solution  in 
um  carbonate  and  re-precipitation  with  acetic  acid,  the 
lact  finally  consisting  of  nncroscopic  needles.  iSaponarin 
nirly  insoluble  in  cold  but  sparingly  soluble  in  hot  water 
alcohol,  and  insolublo  in  most  organic  solvents ; 
■eatraled  sulphuric  ac'd  dissolves  it,  forming  a  yellow 
tion  with  a  blue  fluorescence.  It  is  soluble  in  alkalis 
an  intense  golden  yellow  coloration.  The  aqueous 
tion  gives  a  strong  blue  coloration  with  iodine  in 
sfium  iodide  ;  this  coloration  disappears  on  warming 
reappears  on  cooling.  Dilute  ferric  chloride  gives  a 
)rown  precipitate,  lead  acetate  a  yellow,  and  silver 
te  a  white  precipitate.  Analysis  showed  caibou 
;J'G6,  and  hydrogen  =  G'30  per  cent.  When  dried,  the 
tance  is  intensely  hygroscopic.  Saponirin  is  slowly 
olysed  by  heating  with  mineral  acids  ;  a3'eUow  substance 
!posited,  possessing  the  properties  of  the  original  with 
exception  of  the  blue  iodine  reaction;  glucose  remain.? 
dulion.     From  the  products  of  the  alkaline  fusion  of 


saponarin,  the  author  has  isolated  p-hydroxybeuzoic  acid, 
and  probably  also  hydroquinone.  Appearances  point  to 
the  possibility  of  saponarin  being  a  glucoside  of  a  flivonu 
derivative;  it  also  seems  to  have  a  certain  similarity  to 
scutellarin  which  occurs  under  analogous  circumstances. 

—J.  V.  B. 

Chloroform;   Detection  of  Alcohol  in  . 

See  under  XXI IF.,  paje  G42. 

Kola  Niil  iind  its  Fluid  Extract ;  Vetennination  of  Ike 

Alkaloids  of .     .r.  Warln. 

See  under  XXIII.,  page-^ij. 

Aloes  in  Pharmaceutical  Preparations ;  Identification 
and  Detection  of .     I<^.  L''ger. 

See  under  Will.,  page  (14.). 

Alli/l    Iso-Suliihoct/anale    [Essenlial    Oil  of    Hfuslard]  ; 

IJelermination    of    ,      in     Commercial      Predicts. 

lioeser. 

^>fe  under  XXIII.,  ;>«(/.'  GI'). 


English  I'atexi. 

Ozor.c  ;    Manufacture  of  Compounds  of  Fatlj  Acids  and 

their  Derivatives  tcilh .     T.  AVeyl,  Berlin     En<r   I'lt 

11,165,  May  30,  1901. 

Thk  patentee  claims  the  process  for  the  manufaclure  of 
compounds  of  unsaturated  fatty  acids  and  such  derivatives 
of  these  acids  eontainmg  a  double  bond,  wi;h  'ozone, 
which  consists  in  treating  acids  of  the  oleic  series,  or  their 
(unsaturated)  derivatives,  with  ozone  in  the  absence  or 
presence*  of  water  or  other  solvent.  The  "compounds" 
are  also  claimed,  and  are  to  he  used  iu  '■  perfumery,  and  as 
medicinal  preparations  and  disinfectants." — A.  (J.  W. 


UxiTED  Statks  Patents. 

lodir.e  and    Sulphur  ;     Process    of  Mahiuy    I'nifi/    Com- 
pound of  .     O.  I)e?ner,   Elberfeld,   Germany      U  .S 

I'at.  696,')00,  April  1,  1902. 

The  process  claimed  consists  in  dissolving  iodine  in  a 
fatty  oil  (sesame  oil)  dissolved  in  benzene,  passing  in 
sulphuretted  hydrogen  uotil  the  solution  is  colourless, 
w.ashing  with  water  ami  alcohol  to  remove  excess  of  iodine' 
anil  sulphuretted  hydrogen,  and  removing  the  benzene  in 
vacuo.  The  products  are  also  claimed  ;  they  are  more  or 
less  coloured  oily  liquids,  which  do  not  split  off  iodins  when 
heated  on  thj  water-bath.  They  are  stated  to  be  valuable 
remedies. — A.  C.  VV^. 

Pancreas    Preparation,   and  Process   of  Producing  

\V.    Weber,  .Strdberg   IF.,  Germany.     U.S.  l>at   G9j ''54' 
Slarch  11,  1902.  •        .-     . 

Ax  aseptic  comjiouud  of  100  parts  of  paucreatin  with 
20  parts  of  tannin  is  claimed.  It  is  stated  to  be  insoluble 
in  the  gastric  juice.  It  is  obtained  by  adding  a  solution  of 
pancreatin  to  a  solution  of  tannin  containing  alkali,  and  then 
precipitating  by  acid.     This  process  is  claimed.  —A.  C.  \V. 

Cinchona    Alkaloids;     Anisic     Acid    Ethers    of    

If.     Thron,  Frankfort-on-Maine,    Gcrnianv.      Lf  S     Pat' 
09.'5,.5J1,  March  18,  1902. 

Tun  process  mentioned  for  the  manufacture  of  ani.sylquiuine 
is  that  claimed  in  Eng.  Pat.  1901,  11,783  (this  Journal, 
1902,  275).  The  claims  are  for  anisic  acid  ethers  (esters) 
of  the  cinchona  alkaloids,  and  for  anisvlquinine 

(OCH3)C5H^ .  COOC,„H,,NoO, 

which  forms   fine   tasteless  needles,  melting  at  87' 88'  C 

Anisjlquinine  forms  well-characterised  salts  with  organic 
and  inorganic  acids ;  the  salicylate  and  cinnamate"  are 
stated  to  be  oP  great  therapeutic  value,^ — A.  C.  W. 
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Cinchona    Alkaloids ;     Succinic    Acid    Ether    of    . 

H.    Throii,    ]<'ranlifort-ou-Main,    Germany.       U.S.    I'at. 
696,609,  April  1,  1902. 

Till-:  process  of  maBufacture  is  tli:it  cf  ICng.  I'at.  lOOI, 
ll,78;i  (this  .Journal,  r.i02,  275)  ;  ciiiii|iarc  Eng.  Pal.  lUOl, 
S1G5  (tliis  Journal,  1901,  113'.)).  Tliu  (|ninine  succinic 
ester,  C,Il4(CO.(.)(.';oH2:|N.,())o,  wiiicli  is  claimed,  forms 
nearly  tasteless  needles,  which  melt  at  97'  C. — A.  C.  \V. 

CiiichtiiKi  Alkaloids  ;  Cinvnmic  Ether  of .     H.  Thron, 

Fraukfort-on-Maiu,  ficrmany.  U.S.  Pat.  697,042,  .\iiril  8, 
1902. 
TiiK  process  of  manufacture  is  that  of  Eng.  Pat.  1901, 
11,783  (this  Joanial,  1902,  275).  The  cinoamic  ether  of 
quinine,  which  i<  claimed,  m  a  tasteless  while  powder 
melting  at  11 T  C— A.  C.  W. 

Ah/inalcs  ;  Miiiiufacture  of  Alkaline .      T.    Ingham, 

Liverpool,  England.  U.S.  Pat.  695,209,  March  II, 
1902. 
The  process  is  claimeJ  for  ohtiiiiing  a  pure  solution  of 
an  alkali  alginate,  which  consists  in  neutralising  a  strongly 
alkaline  solnlion  of  an  alginate  by  alginic  acid,  and  also 
the  process  for  making  pure  alkali  alginate,  consisting  in 
adding  alginic  acid  to  the  mixture  of  alk.ali  alginate  and 
alkali,  and  evaporating  to  dryuesy. — A.  ('.  W. 

Isovalcramidi;  Derivative,  and  Procrss  of  maUinti  same. 
\.  Liehrecht,  Frankforton-lheMain.  .Assignor  to 
Karhwerke  Hoechst,  Iloechst  a/.M.,  Germany.  U.!-.  Pat. 
697,730,  April  15,  1902. 

The  patentee  claims  the  production  of  the  diethylamide  of 
isovaleric  aei<l  which  distils  at  205' — 208"  C  under  20  mm. 
pressure,  and  is  sparingly  soluble  in  ether  and  water.  Tho 
product  has  an  odour  of  peppermint,  and  is  obtained  by 
treating  isovaleric  acid  (or  officinal  talcriauic  acid),  its 
anhydride,  ester,  amide,  or  acid  chloride  with  secondary 
amines.  Analogous  compounds  are  obtained  from  the 
corresponding  derivatives  of  bromovaleric  acid. — T.  A.  L. 


XXI.-PHOTOGEAPHY. 

I'hotnyruphic  Image  ;  Reversal  of  (lie ,  and  its  subse- 
quent Development  in  Aclinic  Lirjht.  I\I.  I.  Wilbert. 
Hrit.  J.  Phot.,  1902,  49,  [218.5],  231— 2;J2. 

The  author  describes  experiments  on  reversed  photographic 
images,  and  confirms  !Niphcr's  discovery  that  development 
of  such  images  may  be  carried  out  in  actinic  light. 

^Vhen  sutiicient  exposure  has  taken  place  to  give  com- 
plete reversal,  a  greatly  increased  exposure  appears  to  have 
little  influence,  the  altered  upper  layers  of  silver  salts 
appearing  to  protect  the  remainder.  The  range  of  the 
modern  plate  under  ordinary  conditions  is  shown  to  he  very 
great  by  the  fact  that  an  exposure  80  times  that  required 
to  give  the  best  res\iU  produced  a  negative,  although  a 
somewhat  thin  one;  with  an  exposure  120  times  greater 
than  this,  a  reversed  image,  a  little  dense  perhaps  in  the 
shadows,  was  developed  in  the  dark  room  in  three  minutes. 
When  the  development  was  carried  out  before  a  window  of 
northern  aspect,  three  times  this  length  of  time  was  recjuircd. 

The  best  results  were  obtained  by  using  a  "  hydro- 
quinone "  or  '*  metol-hj'droquinoue  "  developer;  "  pyro," 
"amidol"  "  eikonogen,"  aud  "  metol  "  alone  did  not  give 
siitisfactory  results.  Development  was  also  tried  with 
"  hydroquinone  "  without  alkali ;  the  result  was  very  good, 
hut  the  image  had  a  red  brown  colour.  After  exposure  to 
diflused  daylight  for  10  or  14  days,  photographic  plates 
still  gave  images  when  exposed  to  the  direct  electric  spark. 

—J.  \V.  U. 

"  Dipheinjl"  [^Diaminvhi/dro.ri/diphem/l']  as  a  Thotographir 
Developer.  1'.  Graves.  ){rit.  J.  Phot.,  1902,  49,  [2188], 
288. 
"Dii'hknvl"  (this  Journal,  1898,  181)  is  stated  to  he  a 
splendid  developer.  It  gives  clear  negatives,  particularly 
free   from    fog ;  it  yields  plenty    of  density,  and  allows  a 


good  deal  of  latitude  in  exposure,  being  specially  euitali 
for  the  treatment  of  over-exposed  plates.  The  substaij. 
should  be  dissolved  in  about  20  parts  of  water,  empIoviuL' 
stronger  or  weaker  solution  aecordiog  as  the  plate  is  iinde. 
or  over-exposed.  The  negatives  have  a  fine  range  i 
gradation,  and  are  very  soft. — F.  H.  li. 

Sensitiscrs  fur  Gelatino-Brofniile,  for   the  Visible   Part  t 

the  Spectrum  .     K.  Valenta.     Phot.  Corr.,  19o2  3< 

15J. 

The  similar  tar  dyestuffs  "Cotton  Yellow  II  "  aud"Ciina] 
Yellow"  (Ilolliday  and  Sons)  are  very  powerful  sensitive, 
for  the  visible  part  of  the  spectrum,  exceeding  the  activi; 
cf  .'Vcridine  Yellow,  uhich  was  recommended  by  luler  an 
the  present  author  in  1894.  Five  to  10  parts  of  a  1 :  ."ii 
solution  of  the  new  dyestuffs  added  to  100  parts  of  water,  \icl 
plates  specially  sensitive  to  the  region  between  D  .\  e"  an 
the  ultra-violet,  with  a  maximum  between  b  and  F,  and 
minimum  in  the  blue-green.  This  latter  peculiarity,  wbic 
is  not  shown  by  most  optical  sensitiscrs,  ni:ikes  the  dvestut 
very  convenient  for  spectrum  analysis.  The  yellow  eoln 
is  completely  removed,  from  the  plates  by  washing  wii 
water,  so  that  the  finished  negatives  are  not  stained. 

-F.  H.  I„ 

Image   lutrnsified   with    MercHrij    aud.    Sodium     Sulphit, 

Nature  of  .     G.   Ilauberrisser.      Phot.    Kuudschii 

1902,  16,4:-). 

When  a  negative  is  bleached  with  a  solution  of  mercui 
chloride,  a  double  decomposition  occurs  between  ti 
mercury  salt  and  the  metallic  silver  of  the  image,  yieldin 
silver  chloride  and  mercurous  chloride.  On  treating  SU' 
a  plate  with  sodium  sulphite,  it  is  blackened  again,  tl 
usual  view  of  the  process  being  that  the  mercurous  chloriil 
is  reduced  to  the  metallic  slate,  while  the  silver  cblorn 
gradually  dissolves,  this  notion  explaining  the  gradu 
weakening  of  the  picture  on  prolonged  immersion  iu  tl" 
sulphite.  In  order  to  ascertain  whether  sih'er  chloride  wi 
present  after  a  short  treatment  with  sulphite,  strips  of  tl 
negative  were  (n)  insolated,  (i)  placed  in  an  alkalit 
developer.  The  first  test  gave  a  scarcely  noticc.ible  resul 
hut  the  second  showed  a  darkening,  and  certainly  suggestt 
silver  chloride,  as  does  the  fact  that  a  negative  intensiSt^ 
in  the  manner  indicated  is  photographically  reduced  1 
thiosulphate.  Further  experiments  showed  that  the  boti 
formed  by  the  interaction  of  mercurous  chloride,  silvi 
chloride,  and  sodium  sulphite  is  a  sulphur  compound; 
cannot  be  metallic  mercury  or  the  negati^'e  Mould  noil 
reduced  by  lhiosiil(ihate.  ( )n  treating  the  inlensilii 
negative  with  thiosulphate,  silver  and  mercury  pass  in 
solution,  the  former  probably  in  the  shape  of  cliloride.  Tl 
residue  insoluble  iu  thiosulphate  yielded  coDsiderab 
quantities  of  sulphuretted  hydrogen,  so  that  the  inct> 
cannot  be  dissolved  as  sulphides ;  it  also  contained  silv 
and  mercury'.  In  all  probability,  therefore,  a  jilate  inte 
silied  with  mercury  and  sulphite  consists  of  silv 
chloride  and  some  compound  of  mercury  aud  silver  »i 
sulphur,  the  exact  nature  of  which  has  not  been  di80overc( 

-F.  H.  L. 

Potiissium  Auimonium  Chromate.     A.  T).  Pretzl.    Brit.  • 

Phot.,  1902,49,  [2185],  227-228. 
Bv  adding  ammonia  of  sp.  gr.  0-S80  to  potassium  bichi 
mate,  warming  until  the  salt  is  dissolved,  and  allowing 
crystallise,  pale  yellow  crystals  of  potassiuin-ammonii 
chromate  aie  obtained.  If  heated  or  exposed  to  llie  a 
these  crystals  gradually  lose  their  ammouia;  the  sal  k 
no  action  on  organic  matter,  except  when  exposed  to  lig' 
Paper  soaked  in  the  solution  keeps  for  a  longtime,  a 
prints  to  a  vigorous  brown  ;  on  washing  out  the  unaltci 
salt,  the  colour  does  not  change  unless  the  washing  ^ 
prolonged,  when  it  becomes  pale  green  by  the  reduction 
the  chromic  oxide  formed  by  exposure  to  light,  to  chroinii 
oxyhydnile.  Silver  nitrate  solution  turns  the  ima(;er, 
mercuric  nitrate  alters  the  colour  to  reddisli-hrown,  tl 
lead  nitrate  makes  it  yellow.  With  a  neutral  solutiorf 
ferric  chloride,  a  precipitation  of  oxide  of  iron  takes  placei 
the  image,  which  becomes  a  rich  blue-black  by  treatni  t 
with  dilute  gallic  acid.     Another  process  consists  in  coati; 
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paper 


with  a   mixture  of  potassium  fcrrocyauiilL',  aiu- 


iiium  chloride,  and  jiotassium  ammonium  chromate  :  the 
^ted  paper  after  exposure  is  immersed  in  a  neutral 
Htion  of  ferric  chloride. — J.  W.  H. 

English  I'atknt. 

utographic  Plates  and  the  like  in  Open  Dai/light  ; 
Vfi;ehpiny  — — •.  J.  N.  Ludwig,  Mainz,  Germany. 
Sng.  I'at.  3023,  Feb.  6,  1902. 

r,  plates  are  exposed  in  the  camera  inside  a  special 
imber  which  is  so  arranged  that  it  can  be  filled  with  liqnid. 
ter  the  last  exposure,  the  box  is  charged  with  a  solution 
"  Scarlet  .Saffron  3  15,"  or  some  other  dvestuff  capable 
■xerting  an  identical  effect.  So  treated  the  negatives 
stained  red  or  orange,  become  insensitive  to  light,  and 
V  consequently  be  developed  without  any  dark-room. 

—  F.  H.  h. 

Unitkd  SrATE.s  Patent.?. 

'ido-0.i'i/ben*fjl  (jompnund  [^Photoi/raphic  Di'uclopcr'], 
ltd  Process  a/'  malting  same.  A.  Eichengriin  and 
i.  Demcler,  Elberfeld,  Germany.  Assignors  to  Far- 
lenfabriken  of  Klberfeld  Co.,  New  York,  U.S..\. 
J.S.  Pat.  696,020,  .March  25,  1902. 

E  products  have  the  general  formula  CoHj .  OH .  N  fL . 
jOR,  where  R  represents  hydrogen,  an  alkyl  or  acidyl 
icie.  They  are  obtained  by  treating  nitrophenols  in 
sence  of  suitable  condensing  agents  with  halogen 
ibylic  alcohols  (for  instance,  CIIj.CI. OH,  from  fornial- 
ijdc  and  liydroehloric  acid),  treating  the  resulting 
ivatives  with  water,  alcohols,  organic  acids,  or  their 
ali  salts,  and  finally  reducing  the  nitrohydroxybenzyl 
jhols,  ethers,  or  esters  so  obtained.  The  product 
daily  claimed  is  amino-p-hydroxybenzyl  alcohol,  C'cH). 
I.NHjCHjOII,  which  forms  colourless  leaflets  decotn- 
iag  in  contact  with  air  and  melting  at  13.V' — 142°  C. 
;  substance  is  soluble  in  hot  water,  alenliol  and  ether, 
(lis  salts  with  caustic  alkalis  and  aeiils,  and  gives  a 
irochloride  which  separates  in  stable  white  lu'cdles  and 
.iliiable  as  a  photographic  devehiper. — T.  A.  1,. 

isli-Lii/ht  Machine  ;   Pliotuiiraphie .     L.  (J.  liigelow, 

.  Joseph,  Missouri.     U.S.  I'at.  696,402,  April  1,  1902. 

5  powder  is  held  under  a  flat  longish  cover  provided 
1  notched  ends,  which  travels  in  slots  at  the  upper  edges 
.  horizontal  U-shaped  metal  trough ;  and  it  is  fired  by 
Ills  of  electricity  and  a  fuse  whilst  lightly  compressed 
ier  that  cover.  The  device  is  claimed  to  give  a  flat 
le,  and  to  permit  the  use  of  a  larger  proportion  of 
ihustible  metal  in  the  powder  than  usual. — F.  II.  L. 

XXn.-EXPL0SI7ES,  MATCHES,  Etc.        ' 

English  Patents. 

ilosiees ;  Detonatinj  or  Priming  Compositions  for  — . 
VI.  Bielefeldt,  Berlin.     Eng.  Pat.  7148,  April  4,  1901. 

;  claim  is   for   *'  detonating   or   priming   compositions 
aiaing  aluminium,  in  the  shape  of  powder,  in  addition    i 
xygen-yielding  substances."     Examples  given  are  : —         1 


— 

Per  Cent. 

Per  Cent. 

20 

GO 
30 

c  arid 

(!l) 

ssiuia  chlomi.e 

20 

ini  peroxide. 

— G.  W.  McD. 

Match  nuiliinij  Maclimes  ;   Iinprovements  in  . 

Czenveny,  Austria.     Eng.  Pat.  28,456,  Dec.  27,  1901. 

machine  consists  of  a  vessel  for  holding  the  com 
ion,  a  dipping  rail  so  adjusted  that  the  size  of  the 
h-head  can  be  varied  at  will,  and  an  exhaust  hood, 
adjustable  exhaust,  so  that  the  dr;  ing  of  the  match-heads 

the  dipping  process  may  be  controlled. — G.  \V.  Mel). 


U.NiTED  States  Patents. 

E.iplosiL'c  Firc-Alarm.     C.  E.  Buell,  New  .Jersey,  U.S.A. 

U.S.  Pat.  693,229,  Feb.  11,  1902. 
The  patentee  claims  an  explosive  fire-alarm  comprising  a 
chamber  containing  a  charge  of  explosive  m.alerial  (cannon- 
cracker  powder  and  fulminate),  a  phosphorus  compound 
primer  for  igniting  and  firing  the  contents  of  the  chamber, 
and  means  for  excluding  the  atmosphere  from  the  contents 
until  the  device  is  acted  on  by  the  heat  of  a  fire. 

—  G.  W.  MeD. 

Ti.i/j/ii.siVcs  ;    Process  for  Prodiicimi  —.     .!.  Bonnet, 
Paris.     U.S.  Pat.  69.'i,fi67,  March  IS,  1902. 

See  En^'.  Pat.  2I,0i;,'<,  ineO;   this  .Tournal,  1901,  1024  and 
1239.— G.  W.  McI). 


XXIII.-ANALYTICAL  CHEMISTRY. 

APPARATUS. 

Nitrogen  [KjeldahV]  Apparatus.    J.  A.  Wesener.   .T.  Anicr. 
Chem.  Soc.,  1902,  24,  [4],  388—390. 

The  apparatus  shown  in  the  figure  was  devised  for  the 
rapid  distillation  of  the  ammonia  in  a  current  of  steam,  the 
whole  of  the  ammonia  being  obtained  in  250  c.c.  of  distillate 
within  10  minutes. 

The  distillaticn  flask  is  round-bottomed  and  has  a  capacity 
of  21  oz.  It  is  closed  by  a  perfor;ited  rubber  cork  through 
which  passes  a  copper  tube  Hush  with  both  ends,  and  this 
tube  i^  connected  with  two  hollow  brass  ball',  the  first 
having  a  capacity  of  about  40  c.c.  and  the  second  of  70  c.e. 
The  alkali  is  introduced  through  a  thistle-funnel,  which 
passes  through  the  toj)  of  the  first  ball,  and  reaches  nearly 
to  the  bottom  of  the  flask.  The  secind  ball  is  eonuceted 
with  the  condensing  coil  by  a  pipe  of  block-tin  tubing,  whilst, 
the  steam  is  introduced  through  a  small  brass  tube  passing 
through  the  rubber  stopper  and  joined  on  the  inside  to  a 
gla!-3  tube,  the  opening  of  which  is  below  the  surface  of  the 
liquid. 


^gKKrjK;5^<5£?? 


In  using  this  apparatus  the  mateiial  is  digested  in  the 
same  flask  with  15  c.c.  of  sulphuric  acid  and  a  globule  of 
mercury.     The  colourless   product  is  diluted  with  GO  c.c.  of 
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water,  and  the  flask  connected  with  the  uistilhition  appa- 
ratus. After  the  intrcidiiction  of  60  c.c.  of  a  50  per  cent, 
solution  of  sodium  hydroxide,  steam  is  turned  on,  20  c.c.  of 
a  4  per  cent,  sohitiou  of  potassium  sulphide  added,  and  the  \ 
distillate  collected  in  a  5'JO  c.c.  flask  containing  a  little 
distilled  water.— C.  A.  M. 

I'ressiire     Rcjiilaior    fur    Vacuum       Distillations.        AV. 
Burstyn.     O.'Ster.-.    Cbem-Zeii.,    5,   ''5.     Chem.    Centr., 
1902,1,  [II],  014. 
The    author    descrlhss    an    apparatus,    which   he   calN   a 
matwstat,  by  means  of  which  the  pressure  in   the  distilling 
apparatus  can  be  automatically  maintained  constant  v.ithin 
certain  limits.     In  the  accompanying  diagram,  \  and  It  are 
gla^s  vessels  joined  together 
by  a  piece  of  pressure  tubing 
and    filled   with  mercury  as 
shown.     The  tubes  S  and  D 
are   connected    respectively 
to  the   pump   and    the  dis- 
tilling   apparatus.       Before 
gtirting     the      pump,     the 
stopper    is    removed     from 
A,   the    latter    lowered   till 
quite    filled    with    mercury, 
and     then    with    avoidnnee 
of  air  bubbles,  the  stopper 
replaced.     The  pump  is  then 
started,  and   when   the   re- 
quired vacuum,  say  20  mm., 
is  attained,  A  is  raised  till 
the[mercury  in  1!  just  reaches 
the   loi\'er  end  of  the  tube 
D  ;  in  this  way  a  Torricellian 
vacuum    is   formed    in    the 
upper   portion   of   A.     The 
action  of  the  pun-.p  is  now 
increased  till  a  vacuum  of, 
say,  l.j  mm.   is  attained,  but 
as  this  causes  the  level  of  the  mercury  in  H  to  rise  J  mm. 
(up  to    the    dotted    line),    the   pressure   in   the   distilling 
apparatus  remains   un.altered,  the  mercury  seal  of   .">  mm. 
equalising  the  diffLrcuce  of  pressure.     If  the   pressure  in 
the   distilling  apparatus,  by  evolution  of  gas,  rises  ahove 
20  mm.,  the  excess  can  be  sneked  over  by  the  pump. 

When  distilling  with  the  aid  of  a  mercury  pump  at  a 
vacuum  of  .1  mm.  or  less,  variations  of  pressure  need  to 
be  still  more  carefully  guarded  against,  and  in  such  cases 
greater  accuracy  can  be  attained  by  filling  the  inanostat 
with  light  paraffin  oil  instead  of  with  mercury. — .\.  S. 

INORGANIC- QUALITATIVE. 

O:oiic  ;   Old  and  New  Reactions  of .     C.  Arnold  and 

C.  Mentzel.  Ber.,  1902,  35,  [7],  1321— 1.330. 
A  15  per  cent,  aqueous  solution  of  potassium  iodide  is 
mixed  with  sufficient  of  a  1  per  cent,  alcoholic  solution  of 
phenolphthalein  to  produce  opalescence,  and  paper  is 
wetted  with  the  mixture.  Ozone  develops  a  r.'d  colour, 
which  disappears  gradually.  Chlorine,  bromine,  and  nitric 
oxide   produce  only  blue  or  brown  colours.     Preference  is 


given  to  rosolic  acid.  One  c  c.  of  n  1  per  cent,  alcoho: 
solution  of  rosolic  acid  is  mixed  with  a  drop  of  a  15  p 
cent,  solutioii  of  potassium  iodide  and  paper  is  moisteni 
with  the  liquid.  Ozone  produces  a  bright  rel  colour.  1 
use  fluorescein,  black  pap?r  is  moistened  with  a  solution  - 
fluorescein  and  a  1  per  cent,  solution  of  potassium  iodic 
or  ZellniT's  fluorescein  paper  may  be  used.  Ozone  devclo 
a  green  fluorescence. 

The  three  phenylene-diamines,  recommended  by  Erlvre 
and  Weyl,  are  not  sufficiently  characteristic.  Paraphenylet 
diamine  mixed  with  potassium  acetate  may,  however, 
used.  Paper  moistened  with  this  mixture  is  colour 
green  passing  into  brown  by  ozone ;  o'.hei  oxidising  gii< 
give  a  blue  or  violet  colour. 

Of  new  reagents,  benzidine  and  tetramathyl.;)-p'-diamin 
diphenyl methane  have  proved  serviceible.  Paper  soak 
in  a  saturated  alcoholic  solution  of  benzidine  is  immediate 
coloured  brown  by  ozone  ;  chlorine,  bromine, and  nitric  oxi 
produce  a  blue,  whilst  hydrogen  peroxide,  hydrocyanic  ac; 
ammonia,  hydrogen  sulphide  and  ammonium  sulphide  ha 
no  action.  Benzidine  in  presence  of  copper  sulphate 
however,  a  sensitive  reagent  for  hydrogen  p3roxide,  a  bli 
precipitate  being  produced.  Tetramethyl-;)-p'-dianiin 
diphenylmethane  is  a  more  delicate  reagent  than  benzidit 
Paper  soaked  in  an  alcoholic  solution  is  coloured  violet  I 
ozone;  chlorine  and  bromine  produce  a  deep  blue,  niti 
oxide  a  straw-yellow ;  hydrogen  peroxide  gives  no  coloi 
The  test  is  still  more  delicate  if  potassium  acetate  or  acei 
acid  is  added,  but  the  colour  is  of  a  bluer  shade  and  u 
distinguishable  from  that  produced  by  chlorine.— M.  ,1.  S. 

Plin.iphonis ;  Detection   of ,   in   Cases  ff  Poi.^nnit 

P.  K.  Alessaudri.     L'Orosi,  24,  397— 407.   Chem.  C;nt 
1902,1,  [14],  831. 

I.\  place  of  the  old  methods,  Bindahas  recommended  taki 

small  pieces  of  the  ma^s  under  examination,  rubbing  wl 
a  glass  rod,  aud  placing  the  ground  material  on  a  beat 
glass  plate  in  the  dirk.  In  preseuce  of  small  quantities 
phosphorus,  the  characteristic  phosphorescence  is  shoR 
An  alternative  method  consists  in  evaporating  an  alcoho' 
or  carbon  bisulphide  solution  of  the  substance  und 
examination,  leading  the  vapours  into  a  crucible  containi 
uitro-molylidic  acid  or  siher  nitrate  atid  examining  t 
pieeipiiate  produced  under  the  microicopj.  The  preset; 
of  phosphorus  in  the  evaporation  residue  of  the  cub 
bisulphule  solution  can  also  be  recognised  by  the  gre 
flame  re.iclion.  According  to  the  author  the  abuve  niethe 
admit  of  the  rapid  detection  of  the  smallest  quantities 
I  phosphorus  in  cases  of  poisoning. — A.S. 

Platinum  Metals;  Identific.ition  of ,  h:/ the  Action 

Sodium  Pero.ridc.     Leidie   and  Qucnnessen.     J.  I'har 
Chim.,  1902,15,  [,S],  3G4— 3C9. 

In  order  to  characterise  the  sis  platinun  metals,  it 
necessary  to  subject  each  to  a  series  of  indepcnJent 
actions.  The  authors  have  e.ideavoured  to  find  a  ia| 
method,  in  which  all  the  tests  might  be  made  on  thesai 
sample.  The  metal,  in  very  fine  filings,  or  in  the  foi 
obtained  by  reduction  in  hydrogen,  is  mixed  with  5— 6  tin 
its  weight  of  sodium  peroxide,  and  the  mixture  healed  a 
low  red  heat  in  a  nickel  dish.     The  mass  blackens  a 


The  solution  is  coloured  yellow.    It  is  heated  and  a  current  ot 
clilorine  passed  through. 


The  distillate  gives  a  black  precipitate 
witb  ammonium  sulphide. 


The  distillate  gives 
an  insoluble  violet 
osniiiit'.'  with  caustic 
pol.ish  und  alcohol, 
or  with  pntassium 
jiitriteon  warniinir. 
No  brown  coloration 

on  warnnng  with 

liydrochloric  acid. — 

Osmium. 


The  distillate  gives 
a  black  precipitate 
with  caustic  potash 

and  alcoliol. 

Brown  coloration 

on  warming  with 

hydrochloric  acid. 

* — Ruthenium. 


Nothing  distils  over. 

I         The  liquid  is 

I  acidified  with  hydro- 

1     chloric  acid,  aril 

evapoijited  with 

nitric  acid  and 

potassium  chloride  : 

red  cr.vs'.als,  in- 
soluble in  potassium 
chloride,  are  oVitaincd, 
—  Puttadium. 


The  solution  is     I 

6'wr.    Itisaciditied 

with  h.v(lro<'liloric 

acid,  and  evapo- 

'  rated  with"  nitric 

acid  and  potassium  t 

chloride ;  black 
cr.vsials,  insoluble  j 
in  iiotussiuin       ! 

<-bloridc. 
— Irirlitnii, 


The  solntiou  is  colourless.    Tlie  precipitate  i 

treated  with  hydroclilorii-  arid,  the  ni:r«to  i- 

treated  \i  ilk  soiliulu  nitrite,  and  then  will: 

sodium  carbonate,  and  lilLered.    The  Ultra  *- 

e\upoi-ated  to  dr.vness  with  excess  of  hyilrochlt  ■ 

acid,  and  the  residue  taken  up  in  water. 


The  solution  is  palo 

yelhnv.    Ainmonium 

chloride  gives  a 

yellow  precipitate 

insolnlile  -.n 

excess. 
— Piitinum. 


The  solution  is  rod 
It  is  not  preeipitati' 
by  ainiiionniiu 
cliloride. 

—Ithnditim. 
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aes  pasty  ;  it  is  then  stirre.l  with  a  nickel  spatula,  aad 
eatinj;  coutiaued  until  it  i-;  semi-fluid.  After  tnutin^ 
aqaaiitity  of  w.iter  eiiual  to  10—12  tim.>s  thi  wei^tt 
e  sodium" peroxide,  the  liquid  is  allowed  to  settle,  the 
part  drawn  of}',  water  added,  and  the  residue  transferred 
liter.  The  metals  are  then  identified  by  means  of  the 
ons  given  in  the  foregoiug  scheme. — A.  C    W. 

INOUGANIC—QUANTITA  TI VE. 

osphorus   in    Iron  ;  Rapid  Determination  of . 

K.  Kamorine.     Stahl  und  llisen,  1902,  22,  386. 
orO"."/0  grm.  of  iron  is  dissolved  in  40  c.c.  of  nitric  acid 

gr.  1'2  the  liquid  dilated  to  .'JO  c.c.,  silica  and  graphite 
red,  the  tiltrate  oxidised  with  pfrmingau.ite  (10  grnis. 
tre),  anl  th;  m  ing.inese  peroxid?  reluc^d  with  white 
;  The  liquid  is  warmed  till  clear,  neutr.xlised  with 
inia.  treated  with  50  e.c.  of  molybdate  solution,  and 
i  to  St)'.  After  shaking  for  tire  minutes,  the  precipi- 
s  culleeted  on   a   dry  p:iper,  and  washed  three  time; 

1  per  cent,  nitric  aci  I  and  0  ■  1  per  cent,  potassium 
e  solution.  Tne  lilter  and  precipitate  are  returned  to 
riginal  flask,  the  latter  dissolved  in  10  c.c.  of  0'  77  per 

soda  salution,  and  the  phosphorus  titrated  with 
al  (2  per  cent.")  nitric  ac'd.  The  soda  is  standardised 
issolving  OOGigrra.  of  phosphomolybdate  dried  at 
(=  0-Ui)l  grin,  of  1')  in  100  c.c.  of  it,  adding  phenol- 
ilein,  and  titrating  with  normal  nitric  acid.  An 
sis  of  cast  iron  only  occupies  20  or  30  minutes. 

— F.  H.  L. 

l;    Common    Errors   in    the    Determination    of  . 

F.  Ilillebrand.  J.  Amer.  Cheni.  Soc,  1902,24,  [■!]> 
!— 374. 

author's  investigation  owed  its  origin  to  the  report  of 
nraiitee  of  the  Ncv  York  .Section  of  this  Society, 
lilted  with  the  object  of  obtaining  uniformity  in 
iail  analysis  (this  Journal,  1902,  12). 
liform  samples  of  cement  m'xture  and  of  fiuished 
nt  were  submitted  to  different  chemists  for  analysi.s, 
the  result  that  15  reports,  including  that  of  the 
ir,  differed  greatly  from  one  another.  Thus,  in  the 
of  silica,  the  amount  found  in  the  mi.xture  ranged 
12' "8  to  15' 75  per  cent,,  whilst  in  the  fiuished  cement 
mits  were  19-18  and  2 1  •  56  per  cent, 
om  the  resalts  of  his  experiments  on  tliis  point  the 
)r  concludes  that  it  is  not  possible  to  render  the  whole 
e  silica  insoluble  \>y  repeated  evaporation  with  hydro- 
ic  acid,  followed  by  a  single  filtr.ition  ;  hut  that  it  is 
sary  to  have  two  or  more  evaporations,  with  a  filtration 
each. 

e  author  also  finds  that  silica,  contrary  to  the  accepted 
OD,  is  n  it  completely  precipitated  by  ammonia  or 
m  acetate  in  the  presence  of  a  large  proportion  of 
inium  or  iron.  Xor  is  the  sili;a  left  completely 
ible  when  siliceous  oxides  of  iron  and  aluminium  are 
with  potassium  pyrosulphate,  the  latter  substance 
g  up  appreciable  quantities.  By  first  separating  the 
;  of  the  silica,  however,  both  these  so  irces  of  error  are 
led. 

e  silic.T  separated  by  water  from  silicon  tetrafluorido 
irs  to  be  of  a  different  character  from  that  separated 
sodium  !:ilicale  by  evaporation  with  liydrocLloric  acid. 
e  case  of  the  latter,  ignition  over  the  blow-pipe  fl.inie 
uired  to  obtain  a  constant  weight,  whereas  the  silica 
-'d  from  silicon  tetrafluoride  ceases  to  lose  in  weight 
.sufficient  exposure  to  a  Bunsen  flame.  In  the  author's 
)n  this  accounts  for  the  difference  between  the  conclu- 

of  Lunge  and  Millberg  (this  Journal,  1897,  762) 
f  Fresenius  and  most  other  authorities. — C.  A.  M. 

te;     Deicrmimition     Irj      Ovidalion     of     ,    w'th 

■manrjanale.  J.  Waddell.  Chem.  News,  1902,  85, 
:10],  158. 

usual,  in  the  titration  of  a  nitrite  by  potassium 
inganate,  to  add  a  large  excess  of  sulphuric  acid,  and 
ddation  may  therefore  be  considered  as  that  of  nitrous 
to  nitric  acid.  The  author  made  experiments  to 
nine  whether  excess  of  acid  is  necessary  or  whether 


a  nitrite  can  he  oxidised  to  a  nitrate.  The  most 
satisfactory  methoi  of  procedure  was  found  to  be  to  add 
the  mixture  of  acid  and  permanganate  to  the  nitrite  ;  wdien 
the  nitrite  is  addad  iu  the  cold  to  the  permau;anate,  a 
muddy  precipitate  of  mingane.se  hydroxide  is  produced 
wliijh  is  diHic'ult  to  get  rid  of.  It  was  found  tint  the 
amount  of  acid  really  necessary  corresponds  with  that 
required  by  the  equation — 

5NaN0.,  +  SHjSOj  1-  2KMnOj  = 
SXaNOj  -I   K.SO'j  +  2MnS0j  +  SHjO 

or  an  amount  just  sufficient  to  form  neutral  sulphates  and 
nitrates. 

In  making  the  titration,  a  mixture  of  sulphuric  acid  and 
nearly  sufficient  permanganate  is  added  to  the  nitrite,  the 
mixture  slightly  warmed,  and  then  permanganate  added  till 
a  persistent  pink  colour  is  produced. — A.  S. 

Copper  ;    Volumi'tric  Determination  of .     F.  Kepiton. 

Jlonit.  Sciont.,  1902,  16,  [4],  287. 

Thk  author  recommends  the  use  of  potissiutn  ferro- 
cyanide,  instead  of  potassium  cyanide,  for  the  volu- 
metric estimation  of  copper.  A  N/10  solution  is  added 
from  a  burette  to  a  boiling  neutral  siluiion  of  the  copper 
as  sulphate,  until  test-drops  placed  upon  a  porcelain 
plate  show  a  blue  colora'ion  with  ferrou,  sulphate.  Tlie 
application  of  this  method  to  other  metals  is  being 
investigated. 

Exact  results  are  .also  obtained  if  a  neutral  solution  of 
the  copper  salt  as  sulphate,  chloride,  or  acetate  is  precipi- 
tated with  excess  of  standard  oxalic  acid.  The  beaker 
containing  the  sample  is  covered  with  a  clock-glass  and 
set  aside  for  three  hours.  A  little  sulphuric  acid  is  then 
added  and  the  excess  of  oxalic  acid  estimated  with  a  cold 
permanganate  solution  of  known  relative  value,  the  amount 
of  oxalic  acid  combined  wich  tlie  cojiper  being  calculated 
by  difference.  The  value  of  this,  in  terms  of  copper,  is 
decided  by  repeating  the  process  on  a  copper  solution  of 
known  strength,  and  calculating  the  last  term  of  the 
iiropirtioii  suai. — -K.  T,   J. 

Wood     Pulp  ;     Sampliiii/    if    and 

Esfitnalio/t  of  Moisiurc  of . 

W.  Thorucr.  Zcits.Unters.  Nahr.- 
nud  Genussmittel,  19li2,  5,  ["]> 
.■f04— 305. 

I-V  sampling  wood-pulp  the  author 
selects  one  bale  in  every  teu,  or,  if 
the  pulp  be  in  stacks,  he  takes 
an  equivalent  number  of  stacks 
from  ^•arious  parts  of  the  room. 
'I'lie  bundles  are  unpacked  and 
three  sheets  taken  from  each, 
namel3',  the  sixth  from  the  top,  onj 
from  about  the  middle,  a!id  one 
from  close  to  the  bottom.  The 
selected  sheets  are  divided  into 
four  equal  parts,  and  alternate 
quarters  taken  from  these,  torn  up, 
and  then  packed  into  zinc  cylinders 


Fig   1. 
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Pharm.  Centr., 


Iioldiii;;  about  1,500   <;rms.  of  pulp.     These  cylinders  are 
lightly  closed  with  a  broad  rubber  baud  rouud  the  lid  and 
siVnt  to  the  laboratory.     After  weighing,  the  lid   is  replaced 
liy  one  covered  with  wire  eauze,  through  which  a  glass  tube 
is  passed,  leaching  nearly  to  the  bottom  of   the  cylinder. 
After  weighing  again,  four  of  these  cylinders  are  placed  in 
a  special  (iryiug  oven  (see  figures),  with  the  glas-s  tubes  pro-    ; 
.iccting  through  the  walls.     The  temperature  of  the  oven  is   j 
then  regulated  at  105"  Caud  a  current  of  hot  air  is  sucked   ; 
through  the  mass  of  pulp  by  connecting  the  ends  of  the 
glass  tubes  to  an   aspirating  pump,  as  shown.     Drying   is 
continued  until  the  weights  are  constant. — J.  F.  B. 

ORGANIC— QUALITATIVE.  ! 

W'dlir;    Characlirisllc  Uniction  for  Pure  .     Causse.   j 

Rev.  intern,  falsifie.,  15,  Hi  — 17.  Chcm.  Centr.,  I;i02,l, 
[l:!],778. 
As  a  suplderaent  to  his  previous  work  on  the  subject  (this  | 
.lournal,  15U0,  472  ;  1901,  145),  the  author  now  proposes 
Crystal  Vicdet  or  /)-hexamethyltriaminotriphenylcarbinol 
as  an  additional  reagent  for  the  detection  of  cuntMininated 
water.  If  a  solution  of  Crystal  Violet  made  colourless  with  | 
sulphurous  acid  be  added  to  a  pure  water,  the  original 
colour  reappears,  the  intensity  of  the  reaction  being  greater 
if  water  which  has  been  warmed  to  35' — 10'  C.  and  after- 
wards cooled,  be  used.  If  the  water  be  contaminated  with 
animal  refuse,  the  colour  is  not  regenerated.  For  the  pre- 
paration of  the  reagent,  0-25  grm.  of  Crystal  Violet  is 
(Hssolved  in  li-OO  c.c.  of  water  saturated  with  sulphur  dioxide. 
In  carrying  out  the  test,  100  c  e.  of  the  water  uuder  exami- 
nation are  treated  in  a  stoppered  bottle  with  1.5  c.c.  of  the 
leagent.  I'ure  water  is  gradually  coloured  violet  from 
above  downwards.  After  warming  to  35" — 40°  C.  and  again 
cooling,  the  reaction  of  the  water  to  the  reagent  is  about 
10  times  more  intense. — A.  S. 

Ivild/hriii;    Drlcrliiin  nf  Small  Quimtilics  of . 

rinirni.  Centr.,  1900,  315. 

If  nn  ethereal  solution  containing  traces  of  iodoform  be 
evaporated  to  dryness  ani  the  residue  moistened  with  three 
or  four  drops  of  diuiethyhiuiliue,  a  distinct  yellow  coloration 
is  proluced,  which,  if  the  liquid  be  heated  nearly  to  boiling, 
Incomes  darker.  Then,  if,  after  cooling,  the  residue  b.- 
diluted  with  a  little  alcohol,  the  resulting  solution  appears 
red  by  transmitted  and  violet  by  reflected  light. — .V.  S. 

Alcohol  ill  CMornfonn  ;  Detection  of — 
1S99,  199. 

TiiK  official  method  of  the  French  Pharmacopceia  ilepeud.s 
upon  the  use  of  nitrososulphide  of  iron.  A  few  c.c,  of  the 
sample  are  shaken  for  one  or  two  minutes  in  a  small  stop- 
pered bottle  with  a  few  crystals  of  nitrososulphide  of  iron. 
Pure  ihloroforni  is  not  coloured,  aiid  remains  perfectly 
transparent ;  in  presence  of  alcohol,  the  sample  acquires  a 
more  or  less  decided  brown  coloration. — A.  S. 

Sesame  Oil  in  Chocolate  ;    Detection  of .     Ulz. 

Chem.-Zeit.,  1902,  26,  [29],  309. 
Tin:  author  confirms  the  statement  of  Bomer  (this  Journal, 
1899,  18,  1054  — 1055)  that  sesame  oil,  ivhich  has  been 
heated  tor  some  time  at  100"  C.,  or  has  been  treated  with 
animal  charcoal,  is  no  longer  sensitive  to  Baudouin's  re- 
action. In  testing  chocolate,  therefore,  the  fatty  matter 
extracted  by  ether  .should  not  be  heated  for  a  long  time  in 
the  water-oven  before  applying  the  test.  It  is  also  evident 
that  the  sesame  oil,  if  present  in  chocolate,  cannot  be  con 
sidered  as  fresh,  and  the  sensitiveness  of  the  test  is  impaired. 
Soltsien's  stannous  chloride  reaction  is  more  reliable  than 
Baudouin's  for  the  detection  of  sesame  oil  in  chocolate. 

— W.  P.  S. 

Albnminoid  Substances  ;  Fractional  Precipitation,  and  its 

Value  for   Viffcrentialing  .      J.    t  {front.      MoDit. 

.Seient.,  1902,16,  [4],  241—254. 
The  author  discu-ses  the  question  how  far  fractional 
precipitation  may  be  relied  on  to  separate  proteid  substances 
from  one  another,  and  whether  the  separation  so  obtained  is 
real  or  artificial,  especially  in  view  of  Duclaux'a  experi- 
ments with  quinine  sulphate. 


He  summarises  his  views  as  follows  :  — 

(1)  The  method  of  fractional  precipitation  gives  reliab! 
results  with  solutions   which  contain  a  single  albmninoi 
substance,  and  in  some  cases  may  be  applieil  to  analyse 
mixture  of  proteids. 

(2)  The  method  is  useful  in  the  study  of  euzymic  an 
acid  transformation  of  proteids. 

(3)  The  four  albumoses  obtained  by  this  method  shoul 
be  regarded  as  a  group  of  substances,  each  with  speci; 
characteristics. 

(4)  Albumose  I.  differs  from  the  deiiteroalbumoscs  h 
its  gradual  degradation  undir  the  action  of  peptonisin 
ferments. 

(5)  Deutero  albumose  (',  in  its  behaviour  towan 
cnzymts,  differs  from  proto-albumose  ai;d  the  other  deuleri 
albunio?!'.-. 

(li)  The  four  albumoses,  whilst  having  definite  propertie' 
are  groups  of  substances  rather  than  distinct  chemiei 
Compounds.  ,\ll)umosc  I.  consists  of  proto-albumoso  ain 
hetero-albumose. 

(7)  Deutero-albnmose  C,  under  the  action  of  pepsiu 
behaves  as  a  mixture  of  substances,  one  sensitive  and  th. 
other  insensitive,  and  can  therefore  no  longer  be  regarueil  a 
a  homogeneous  compound. 

Although  it  can  siarcely  be  said  that  thi  lower  limit  of  ;i 
albuminoid  is  as  eliaracteristie  as   the   melting  point  of 
crystalline  substance  (Hofmeister),  the  method  of  fraetioDa 
precipitation,  in  view  of  the   results  it  furnishes,  cannot  1 
discarded  until  a  superior  method  is  discovered. — U.  L.  J. 

ORGANIC— QUANTITA  TIVE. 

Sulphur   in   Plants;  Determination  of .     G.  S.  Frap' 

.1.  .\mer.  Chem.  Soc.,  1902,24,  [4],  340— 34S. 
I.s  a  former  communication  (.1.  Amer.  (Them.  Soe.,  lOiil 
23,  1'.'9)  the  author  showed  that  ou  igniting  the  pl.int  wii! 
calcium  acetate,  the  ash  contained  from  4  to  100  per  cent 
more  sulphur  than  the  ash  obtained  in  the  ordinaiy  w:iy 
He  now  describes  experiments  which  show  that  the  calciiiii 
acetate  method  does  not  give  correct  results,  a  eousideralil' 
proportion  of  the  organic  sulphur  compounds  escapui: 
oxidation.  The  following  melbod  is  recommended  as  ih 
most  convenient : — Five  grms.  of  the  material  are  cautiausl 
heated  with  20  c.c.  of  concentrated  nitric  acid,  in  a  porrc 
lain  basin,  on  the  water-hath,  and  eventually  concentrate' 
by  evaporation.  The  liquid  is  then  mixed  with  10  c.c.  of 
5  per  cent,  solution  of  potassium  lutrate,  and  evaporated  \ 
dryness,  and  the  residue  ignited,  at  first  gently,  and  finall 
over  the  blow-pipe  flame  until  white.  It  is  then  dissolve 
in  hydrochloric  acid,  the  silica  removed  in  the  usual  maonei 
and  the  sulphuric  acid  precipitated  with  barium  chloride. 

The  following  results  show  the  differences  in  the  amount 
of  sulphur  trioxide  obtained  by  the  three  methods : — 


In  Ash. 

In  Calcium 

Nitric  Acid 

Material. 

Usual  Methoa. 

Acetate  Ash, 

Method. 

Per  Cent. 

Per  Cent. 

Per  i;ent. 

"Wheat  bran 

0-221 

0-308 

Cotton-seed  meal 

.. 

0-;i« 

0-92« 

Green  niI)G 

f02 

1-25 

1-ia 

Wlieal  bran 

0"llO 

0-14 

Corn  silflse 

U'20 

0-21 

U'M         1 

Timothy  hoy 

0-15 

U-17 

«.         1 

— C.  A.  M. 

Celluloj/e ;  A  New  Method  for  the  Determination  of  — 
S.  Zeisel  and  M.  J.  Stritav.     Ber.,  1902,  35,  [7],  125-'- 
1255. 
Iff  presence  of  nitric   acid  the  uon-oellulose  of  wood 
oxidised  rapidly  by  potassium  permanganate  in  the  coli 
and  completely  converted  into  products  soluble  in  dilu' 
ammonia.     It  is  true   that  iu  this,  as  in  all  oxidation  pr< 
cesses,  a  large  portion  of  the  cellulose— about  30  percent.-; 
is  also  converted   into   oxyeellulose,  which  is  insoluble  i 
the   above  solvent,  but  which  may  be  extracted  by  boihc 
with    10  per   cent,   soda  lye.      Tho  error  thus  mvolved 
quite    small,  but    it   can    be  estimated   by  extraction  ai 
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llowed  for.  At  the  same  time,  this  and  other  oxidation 
roresses  are  accompanied  by  the  conversion  of  some  of  the 
ellulose — at  most  4  per  cent.— into  soluble  products.  The 
slimalion  is  canic.l  ont  a'i  foUow.s  : — About  1 — I'Sgrms. 
f  the  crude,  finely  divided  subitacce  (e.j.,  oak-wood 
isplnj.-i)  is  macerated  with  dilute  nitric  acid,  and  a  3  per 
!ut.  solution  of  permanjanate  is  run  in.  1  c.c.  at  a  time, 
irring,  and  cooling,  until  the  red  colour  persists  for  half 
'i  hour.  This  operation  occupies  about  two  hoars ;  the 
sccss  of  permanganate  and  the  precipitated  oxide  are 
■moved  by  sulphurous  acid,  and  the  r^-sidue  is  filtered  off, 
ashed,  ami  then  treated  for  i't  minutes  at  60^  C.  with  a 
■a  per  cent,  solution  of  ammonia,  being  finally  washed 
ith  water,  alcohol,  and  ether.  The  results  agree  very  well 
ith  those  which  it  requires  l.i  days  to  obtain  by  the 
;hulze-Hennebcrg  process — extraction  of  the  wood  with 
ater  and  alcohol,  aad  prolonged  oxidation  with  potassium 
ilorate  dissolved  iu  nitric  acid.  The  yield  of  cellulose 
om  oak-woud  amounted  to  37 '2  per  cent.,  the  product 
iDtainins  O'o  per  cent,  of  methoxyl.  Experiments  made 
ith  Schtilze's  original  chlorate  process  invariably  gave 
■ry  much  higher  yields,  but  the  presence  of  5  per  cent,  or  ' 
ore  of  uii'thoxyl  in  the  cellulose  obtained,  indicated  that 
e  conversion  was  far  from  complete. 
The  authors'  researches  also  show  that  thehemicelluloaes, 
irticularly  the  mannoso-cellulose  of  the  ivory  nut,  aie 
impletely  converted  into  soluble  products  by  permanganate, 
liich  is  not  the  case  with  chlorate  mixtures.  This  process, 
erefore,  is  adapted  for  the  direct  esiimation  of  cellulose 
its  narrower  sense,  !  e.,  the  dextroso-celluloses. — J.  V.  B. 

oltonSeed  Oil;  Modification  of  Becchi's  Sdver  Nitrate 

'J'cst  fur ]'.   51.  Tolraan.     J   Amer.  Chem.  Soc, 

1902,' 34,  [4],  306—397. 

;  order  to  remove  fatty  acids  or  other  products  of  rancidity, 
lich  ficqiiently  cause  genuine  olive  oils  to  give  a  brown 
loratioa  with  silver  nitrate,  the  author  recommends  the 
llowinp  method  of  purification  : — About  25  c.c.  of  the 
I  .are  vigorously  shaken  with  the  same  quantity  of  95  per 
nt.  alcohol,  ihe  mixture  allowed  to  separate,  the  alcohol 
cauted,  and  the  le-idual  oil  washed  with  2  per  cent,  nitric  I 
id,  and  finally  with  water.  I 

The  author  found  that  genuine  olive  oils,  w  hich  gave 
ep  browa  color.ations,  caused  no  reduction  .it  all  after 
is  treatment.  On  the  other  hand,  the  reducing  substance 
cotton-seed  oil  was  not  affected.  The  method  also  gave 
lisfactory  results  in  the  case  of  lard  and  other  fats. 

-  C.  A.  M. 

^cchi's  Test  for  Colton-Seed  Oil ;  fnrestigatiuu  of  . 

A.  11.  Gill  and  C.  II.  Dennison.  J.  Amcr.  Chem.  Soc, 
1902,  24,  [■»],  397—398. 

1X10X3  differ  as  to  the  nature  of  the  active  agent  causing 
!  reduction  of  the  silver  nitrate  in  this  test.  Some,  e.g., 
ipont  (this  Journal,  1896,  811),  and  Charabot  and  March 
lis  Journal,  1899,  771),  consider  that  it  is  a  sulphur 
mpound  -,  whilst  others,  e.g..  Holde  (this  Journal,  1892, 
7)  regard  it  as  an  aldehydie  body. 

The  authors  confirm  previous  statements  that  cotton-seed 
,  after  being  heated  to  260°  C,  gives  neither  Halphen's 
r  Becchi's  reactions,  but  they  point  out  that  Raikow 
lis  Journal,  1900,  856  ;  1902,  279),  by  oxidation  with 
tassium  permang.anate  and  sulphuric  acid,  obtained  a 
iduct  which  gave  Becchi's  reaction,  but  not  Ilalphen's 
etion. 

rhe  authors  have  made  various  tests  for  aldehydie  com- 
unds.  400  c.c.  of  cotton-seed  oil  were  shaken  with  tho 
ne  quantity  of  strong  sodium  bisulphite  solution  for 
hours,  after  which  the  oil  still  give  Becchi's  reaction, 
mgh  more  slowly  and  with  less  intensity  than  before. 
a  second  experiment,  crystals  separated  out,  but  these, 
distillation  with  sodium  carbonate  solution,  gave  no 
ehydic  reaction. 

3u  treating  the  oil  with  dry  ammonia  gas  for  seven  hours, 
crystalline  product  was  obtained,  and  the  oil  gave 
cchi's  reaction  even  more  strongly  than  at  first, 
[a  testing  for  sulphur  compounds,  the  authors  only 
erved  in  two  instances  a  liberation  of  hydrogen  sulphide 
m  the  black   compound    formed   by  the  action  of  the 


J  silver  nitrate  upon  tho  fatty  acids.  In  experiments  with 
salts  of  cadmium,  lead,  copper,  and  mercury,  no  reduction 
took  place  except  iu  the  case  of  mercury. 

In  repeating  Uupont's  work  it  was  found  that  the  aqueous 
di^tillat(!  from  the  unhealed  oil  gave  the  reaction,  but  that 
this  was  not  the  case  with  oil  hea:ed  to  260°  C. 

On  the  whole,  the  authors  consider  that  the  evidence  is 
in  favour  of  the  presence  of  sulphur  compounds. — C.  A.  M. 

Cholesterol  and  Phytoslerol  in  Fats;  Quantitative  Diter- 

mination   of  .      E.   Hitter.     Zeits.   physiol.    Chem., 

1902,  34,  430.     Chem.  Zeit.,  1902,  36,  Kep.  100. 

FnoM  the  results  of  comp.arative  experiments  on  one  and 
the  same  sample  of  fat,  the  autho'-  asserts  that  the  product 
separated  by  the  following  meihol  is  purer  than  that 
obt.aiiied  by  any  of  the  other  m.  thods,  although  it  is  not 
absolutely  pure  :  — 

About  50  grms.  of  the  fat  are  heated  iu  a  large  basin  with 
100  c.c.  of  alcohol  upon  the  water-bath,  and  saponified  by 
the  introduction  of  a  hot  .solution  of  8  grms.  of  sodium  iu 
160  c.c.  of  99  per  cent,  alcohol.  After  evaporation  of  the 
alcohol,  .about  75  cmis.  of  sodium  chloride  are  a<ided, 
together  with  st:tficient  water  to  dissolve  the  contents  of 
the  basin.  The  solution  is  then  evaporated  to  dryness 
with  continual  stirring,  and  the  residue  dried  at  80^"  C, 
pulverised,  ami  left  for  some  time  in  an  exsiccator.  It  is 
next  extracted  with  ether  in  a  Soxhiet  apparatus,  the 
extraction  requiring  about  nine  hours.  The  glycerin  settles 
to  Ihe  bottom  of  the  extraction  flask.  It  eau  be  separated, 
together  with  any  traces  of  soap,  by  transferring  the' 
ethereal  extr.act  to  a  large  flask,  and  shaking  several  times 
with  fresh  portions  of  ether,  during  which  process  the 
bulk  of  the  glycerin  adheres  to  the  sides  of  the  fl.isk. 

After  evaporation  of  the  ether,  the  residue  is  dissolved 
in  a  very  small  quantity  of  alcohol,  and  water  introduced 
little  by  little,  with  eontinu.al  shaking.  The  precipitare  is 
washed  with  water  on  a  filter,  and  dried  at  60°  C.  It  is 
then  transferred  to  a  weighed  flask  with  the  aid  of  ether, 
tho  Latter  evaporated,  and  the  residue  dried  at  100' — 120'C. 
and  weighed.  It  is  stated  that  the  results  thus  obtained 
are  more  than  1  per  cent,  higher  than  those  given  by 
B;imer'3  method.  (This  Journal,  1898,  954;  1899,  301; 
rJOl,  1147.)— C.  A.  M. 

Tanninj  Materials ;  Commercial    Valuation   of  ,  for 

Leather  Manufacture.     F.  Belzer.     Mouit.  .Scient.,  1902, 
16,  [4],  282— 287. 

This  technical  method  for  the  examination  of  tanning 
materials,  as  regards  strength  in  tannin  and  leather-forming 
qualities,  is  based  upon  the  observation  of  densities  by  means 
of  a  specially  delicate  hydrometer,  graduated  in  hundredths 
of  a  degree  Baume,  and  containing  within  it  a  centigrade 
thermometer  reading  from  5' — 40°.  A  suitable  solution 
or  liciuor  is  made  from  a  known  weight  of  the  material,  and 
its  density  observed  as  nearly  at  18'  C.  as  possible,  after 
any  deposit  formed  has  settled  cut.  It  is  then  boiled  with 
sufficient  zinc  oxide,  filtered,  made  up  to  its  original  volume 
at  18°  C,  and  again  tested  with  the  hydrometer.  The  loss 
of  density  gives,  by  the  help  of  Table  I.  (I'lr/e  infra),  the 
amount  of  tannin  in  the  given  weight  of  material.    A  second 

Table  I. 
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lot  of  liquor  is  prepared  in  the  same  way,  aud  strips  of 
l>repared  hide  or  skin,  freed  from  moisture  a^  far  as  possible, 
are  immersed  in  it,  and  left  nntil  three  successive  obser- 
vationa  sliov  no  further  loss  of  density.  The  difference 
from  the  original  density  shows  the  amount  of  tannin 
assimilated  by  the  raw  hide,  and  other  observations  as  to 
the  behaviour  of  the  liquor  aud  the  character  of  the  leather 
formed  are  made  during  the  tanning  process.  The  following 
table  gives  the  density  due  to  various  quantities  of  pure 
oak-bark  taunin  (ether-extracted)  when  dissolved  in  distilled 
water  at  18'  C. 

Table  11.  shows  the  variations  of  density  from  the  normal, 
when  the  temperature  of  the  liquors  is  other  than  18''  C. 

Table  II. 


Bau„..S  Degrees,     ^^^t' 

Baum.  Degrees.       CetU^rade 

+  0-040                    20 
+  0-020            1         19 
+  0-010            1          lS-5 

0-000                      18 
-  O-OlO              .        17-5 

1            -0-0311                     17 
-0-045                         18 
-0-08                          15 
-0-095                         Ik 
-0-100                       13 

In  both  tables,  intermediate  values  can  be  calculated  by 
interpolation. 

Examples:  Viilonia.~-20  grms.  -were  e.xtraeted  with 
boiling  water  and  made  up  to  1  litre  at  18°  C.  The  density, 
after  standing,  was  0-520°  B.  =  9-4  grins,  of  tannin,  or 
47  per  cent,  of  soluble  miilter  (chiefly  tannin). 

Chestnut  exlrart,  of  density  20°  B.  at  12-5°  C— 100  c.c. 
were  diluted  to  -2,000  c.c.  without  producing  any  deposit. 
Density  of  this  at  19°  C.  =  1-08°  B.,  which,  corrected  by 
Table  II.,  becomes  1-10°  B.  One  litre  was  boiled  with 
30  grms.  of  zinc  oxide,  filtered,  cooled,  and  made  up  to 
1, QUO  c.c.  The  density  of  this  was  0-12°  B.  at  18°  ('.  Loss 
of  deusity  =  0-98°  15.  =  IVSgrms.  of  tannin, or 35-2  gi-ms. 
per  100  c.c.  of  original  extract.  Analytical  tests  showed 
that  the  whole  of  the  tannin  had  been  removed.  The  density 
of  the  original  liquor,  after  treatment  with  hide  in  the  way 
described,  was  0-4°  B.  at  14°  C,  or  0-3°  at  18°  C,  aud  the 
loss  of  deusitv  0-8°  B.,  which  represents  14-66  grms..  of 
assimilable  taunin,  or  29- :i2  grms.  per  100  c.c.  of  extract. 
The  appearance  of  the  leather  was  very  satisfactory. 

Quebracho  e.vlract,  of  density  26°  B.  at  12°  C,  syrupy, 
and  with  an  odour  of  creosote.— 100  c.c.  diluted  to  3  litres, 
formed  a  copious  deposit.  The  density  of  the  liquor  was 
1-05°  B.,  and  became  1-.'2°B.  after  treatment  with  zinc 
oxide,  so  that  the  amount  of  tannin  cannot  be  estimated  by 
this  method.  The  loss  of  density  by  hide  treatment  was 
0-53°  B.,  equivalent  to  9-5  grms.  of  tannin,  or  28-5  grms. 
per  100  c.c.  of  the  original  extract.  The  appearance  of  the 
leather  was  much  against  the  use  of  this  extract. 

Chestnut  extract,  of  density  i6=  B.  at  10°  C— 100  c.c. 
were  made  up  to  3  litres,  and  gave  a  considerable  deposit. 
The  loss  of  density  by  zinc  oxide  indicated  46-5  grms.  of 
tannin  per  100  c.c,  whilst  the  loss  of  deusity  by  hide  showed 
30-6  guns,  of  leather-forming  constituents  per  100  c.c.  of 
extract. 

Oak-bark  extract,  of  density  25°  B.  at  9°  C— 100  c.c. 
were  made  up  to  3  litres,  and  formed  a  small  deposit.  Loss  of 
density  by  zinc  oxide  =  46-65  gims.  of  tannin  per  500  c.c. 
Loss  of  density  by  hide  absorption  =  35-4  grms.  of  tamin 
per  100  c.c.     The  quality  of  the  leather  -was  excellent. 

Chestnut  extract,  of  density  20°  B.  at  10°  C— -Vmount  of 
tannin  found  per  100  c.c.:  By  zinc  oxide  treatment  =  34-5 
grms. ;  by  hide  absorption  =  29-82  grms.^the  leather  being 
of  excellent  quality. 

The  author  concludes  that  taunins  of  tie  quercitannic 
series  (oak,  chestnut,  and  hemlock)  are  mo.st  suitable  for 
leather  manufacture,  and  considers  that  liquid  extracts 
should  not  be  concentrated  beyond  20°  B.,  otherwise 
insoluble  products  appear  in  making  the  tan  liquors. 

—11.  L.  J. 


Cane  Sugar  in  Preserved  Fruits  containing  Glucose  ;  De- 
termination of .       O.    Schrefeld.      Zeits.    VereinsJ 

Deutsch.  Zuckerind.,  1902,  52,  [554],  201—206. 

Solutions  containing  0-02  to  0-10  grm.  of  pure  invert 
sugar,  both  with  aud  without  the  addition  of  enough  diluted 
glucose  syrup  to  give  an  eqiuil  reduction  of  copper  with  the 
invert  present,  were  examined.  The  results  showed  that 
the  reducing  power  of  the  invert  sugar  was  considerably 
affected  by  the  presence  ct  the  glucose,  so  that  the  deter- 
mination of  cane  sugar  in  the  presence  of  glucose  by  Ibis 
means  is  open  to  suspicion.  jj 

The  copper  method  is  only  to  be  preferred  to  the  opticaul 
if  the  assumption  holds  that  the  results  are  more  exact.       '■ 

As  the  quantity  of  dextrin  in  glucose  varies,  its  influence 
cannot  be  eliminated  by  a  definite  formula.  It  would  be 
belter  to  have  recourse  to  the  optical  inversion  method, 
which  offers  results  at  least  as  exact,  if  not  more  exact,  is 
convenient,  and  must  be  employed  in  making  a  quaUtative 
test  to  find  if  glucose  is  present  along  with  cane  sugar. 

— L.  J.  de  W. 

Morphine  in  Opium ;  Reichard's  Method  for  the  Determi- 
nation  of  .     P.    Schidrowitz.     Analvst,    1902,  27, 

[313],  117. 
Beichakd  has  recommended  (this  Journal,  1901,  1149) 
the  determinatiou  of  morphine  in  opium  by  weighing  (lie 
metallic  silver  obtained  by  the  reducing  action  of  the 
alkaloid  on  au  ammoniacal  silver  chloride  solution.  If 
other  reducing  substances  are  present,  the  alkaloids  are 
precipitated  by  ammonia,  filtered  off,  aud  the  amount  of 
silver  reduced  by  the  filtrate  determined,  this  amount  being 
subtracted  from  the  total  amount  of  reduced  silver.  The 
author  has  examined  the  method,  working  with  a  good 
average  Persian  opium  containing  10-98  per  cent,  of 
morphine.  It  was  found  that  if  Reichard's  instruelions 
were  followed,  it  was,  owing  to  the  formation  of  colloidal 
silver,  practically  impossible  to  satisfactorily  wash  the  pre- 
cipitated silver ;  this  difficulty  was  overcoiue  by  using  a 
20  per  cent,  solution  of  ammonium  chloride  (with  the 
addition  of  a  Httle  -ammonia)  as  wash  liquor.  Then, 
contrary  to  Reichard's  experience,  the  author  found  that, 
after  precipitation  with  ammonia  and  filtration,  the  filtrate 
exercised  a  strong  reducing  action  on  the  reagent,  and 
here  also  it  was  necessary  to  make  use  of  a  liberal  amoiitt 
of  ammonium  cb.oride  (added  to  the  liquor  before  filtratioD), 
in  order  etlicientl)  to  filter  and  wash  the  precipitate.  Wit" 
2  grms.  of  opium  the  following  results  were  obtained: — 


Table  I. 
Direct  Method. 


1 


No.  of 
Experiment. 


]   No.  of  c.c.  of 
1  Silver  Solution, 


10 
30 


■Weight  of 

Precipitated 

Silver. 


Grm. 
0-15049 
0-2118;) 
0--25309 
O'SOOOil 
0-29929 


>  Morphine. 


Per  Cent. 
10-M 
14-83 
17-77 
27-75 
20-98 


Table  II. 
Hesulti  after  Precipitation  with  Ammonia. 


ljo.of 
Experiment. 

No.  of  c.c.  of 
Silver  Solution. 

■Weight  of 
Precipitated  Ag. 

0 
7 
8 

5 
10 
20 

0-H6H 
0-2691 
0-21S9 

I 


The  results  show  that,  at  any  rate  in  its  present  forir 
the  method  is  valueless,  the  results,  up  to  a  certain  point 
appearing  to  be  dependent,  not  on  the  morphine  contend 
but  rather  on  the  quantity  of  silver  solution  employed. 

— A.  S. 
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yes  in  Pharmaceutical  Preparations ;  Identification  and 

Detection  of .      E.  Leger.     J.  Pharm.  Chini.,  1902, 

15,  [■].  335—341. 

tectiou  of  Aloea. — Ivlunge's  test,  applied  as  follows,  may 
employed:  0'5  grm.  of  the  aloes  is  dissolved  in  100  c.c. 
warm  distilled  -water,  the  solution  rapidly  cooled  iu  a 
■am  of  cold  water,  and  the  separated  resin  filtered  off 
the  aid  of  a  little  talc.  20  c.c.  of  the  filtrate  are  heated 
the  water-bath  to  80°  C.  and  a  few  decigrammes  of 
limu  peroxide  added.  A  brown  colour  is  produced, 
ich  i-Tadually  changes  to  a  bright  cherry-red  as  more 
oxide  is  added.  It  is  stated  that  by  this  reaction, 
,0  grm.  of  aloes  in  100  c.c.  of  the  solution  can  be  detected, 
the  reaction  be  faint,  the  coloured  liquid  should  be  acidu- 
;d  with  HCI,  agitated  with  ether,  and  the  ethereal  solu- 
1  washed  with  2  or  3  c.c.  of  dilute  XaOH  solution,  when 
characteristic  cherry-red  reaction  will  be  more  pro- 
iDced. 

Distinction  of  Baibndos  and  Cnra(;oa  from  Cape  and 
•otrine  Aloes. — 20  c.c.  of  the  above  aqueous  filtrate  are 
ited  with  one  drop  of  a  saturated  soluiion  of  CuSO^; 
rm.  of  pure  crystalline  NaCl  is  then  added,  the  floccu- 
t  precipitate  which  forms  being  disregarded,  and,  finally, 
c.c.  of  90  per  cent,  alcohol.  Cape  and  Sorotrine  Aloes 
e  a  wine-red  colour,  which  gradually  fades  in  an  hour  to 
jrmanent  yellow  tint.  Barbados  aud  Curai;na  Aloes  also 
e  a  bright  currant-red  colour,  which  is  permanent  for 
hours. 

Oelecticn  of  Aloes  in  Pharmaceutical  Preparations. — 
len  no  other  drug  giving  similar  reactions  is  present  in 
enical  preparatious,  the  first  of  the  above  tests  is  avail- 
e.  If,  however,  rhubarb  or  other  purgative  drugs,  such 
eascara  or  buckthorn  barks,  be  present,  containing  oxy- 
thjl-anthraquinones  and  their  glucosides,  these  may 
precipitated  by  means  of  basic  lead  acetate,  which  does 
completely  precipitate  amorphous  aloins  from  dilute 
iitions,  but  removes  the  other  bodies.  \n  .amount  of  the 
uple  containing  approximately  1  grm.  of  aloes  is  taken, 
I  in  the  case  of  a  liquid  is  evapor.atcd  to  dryness  on  the 
ter-bath,  and  dissolved  iu  100  c.c.  of  hot  water.  After 
lidly  cooling,  a  slight  excess,  five  or  six  drops,  of  soluiion 
basic  lead  acetate  is  added,  and  the  precipitate  filtered 
;  the  excess  of  lead  is  then  precipitated  with  a  little 
ate  sulphuric  acid,  and  the  solution  again  filtered.  In 
c.c.  of  the  filtrate,  after  neutralisation,  the  reaction  of 
acge,  as  applied  above,  gives  a  marked  reaction  in  the 
^sence  of  aloes.  In  the  case  of  tinctures,  however,  and 
ler  alcoholic  preparations  which  have  been  kept  for  some 
le,  the  reaction  is  not  obtained,  since,  as  pointed  out  by 
rschsohn,  they  undergo  decomposition  aud  lose  aloin. 
^f  only  rhubarb  accompanies  the  aloes  in  a  galenical 
upounJ,  alum,  instead  of  basic  lead  acetate,  may  be  used 
remove  the  emodin.  To  50  c.c.  of  the  filtered  aqueous 
utiou  20  c.c.  of  5  per  cent,  solution  of  alum  is  added, 
n  excess  of  ammonia,  and  finally  a  very  slight  excess  of 
tic  acid.  After  filtration,  20  c.c.  of  this  solution  may  be 
ited  with  Eodium  peroxide  as  above. — J.  O.  B. 

la  Nut  and  its    Fluid    Extract ;    Determination  of  the 

llkaloiJs  of .     J.  Warin.     J.  Pharm.  Chim.,  1902, 

5,  [8],  373— 377. 

;  author  gives  the  following  method  for  the  determination 
he  bases  in  the  liquid  extract  of  kola  : — Evaporate  the 
>hol  from  15  c.c.  on  the  water-bath,  then  triturate  with 
^rms.  of  calcined  magnesia  and  2  grms.  of  water,  and 
w  to  stand.  Transfer  to  a  flask,  add  150  grms.  of 
:  iroform,  weigh,  boil  under  an  inverted  condenser  for 
1  uinutes,  let  cool,  add  chloroform  to  make  up  the  original 
■  ,'ht,  shake,  and  filter.  Then  evaporate  100  grms.  of  the 
)  ;ite  in  a  deep  dish  to  const.ant  weight.  The  residue, 
1  liplied  by  10,  gives  the  percentage  of  crude  alkaloids. 
I  difference  between  the  weight  of  the  crude  and  purified 
i.;loids  from  the  fluid  extracts  is  negligible,  but  this  is  not 
'  case  with  the  bases  obtained  directly  from  the  powdertd 
I  which  must  be  purified.  The  crude  alkaloids  are  dissolved 
I  vdrochloric  acid,  the  solution  filtered,  the  bases  liberated 
I  uumonia  aud  extracted  by  shaking  three  times  with 
1  'oform. 


In  the  case  of  powdered  kola,  15  grms.  are  triturated  with 
10  grms.  of  magnesia  and  15  grms.  of  water,  the  mixture 
allowed  to  stand,  and  then  treated  with  chloroform  as  above. 

If  lime  is  used  iu  place  of  magnesia,  the  results  are  about 
0-1  per  cent,  higher.  The  violent  bumping  in  boiling  with 
chloroform,  which  is  produced  by  lime,  is  avoided  with 
magnesia. — A.  C.  W. 

Alli/l    Iso-sulphocyanate    [Essential     Oil    of    Mustard]  ; 

Determination  of ,  in  Commercial  Products.    Koeser. 

Repertoire  de  Pharm.,  14,  [3],  116. 

To  determine  the  amount  of  allyl  iso-sulphocyanate  iu  com- 
mercial essential  oil  of  mustard,  5  c.c.  of  a  1  per  cent, 
solution  iu  alcohol  (95  per  cent.)  are  taken.  To  this  are 
added  10  c.c.  of  ammonia  ;  the  mixture  is  then  diluted  with 
water,  and  20  c.c.  of  N  10  AgXO^  solution  added,  and 
the  whole  shakeu,  and  allowed  to  stand  for  24  hours. 
The  volume  is  then  adjusted  to  100  c.c,  aud  the  precipi- 
tate filtered  off.  5o  c.c.  of  the  filtrate  are  treated  with 
5  c.c.  of  X/10  ICCN  solution,  aud  the  excess  of  KCX 
titrated  back  with  N/10  AgXOj  solution,  using  a  slightly 
ammoniacal  .)  per  cent,  solution  of  KI  as  an  indicator. 
The  number  of  c.c.  of  solution  of  silver  nitrate  used  ud,  in 
the  first  instance,  in  the  50  c.c.  taken,  muUiplied  by  2, 
gives  the  amount  precipitated  in  the  original  100  c.c.  This 
number,  muUiplied  by  0-3137,  gives  the  equivalent  of  allyl 
iso-sulphocjanate,  this  figure  being  based  on  the  mean 
percent.age  of  30  for  sulphur  in  mustard  oil. 

To  assay  mustard  flour  and  similar  preparations,  5 
grms.  are  treated  with  60  c.c.  of  water  and  15  c.c.  of 
alcohol  (60  per  cent.).  Afier  leaving  ia  contact  for  two 
hours,  the  mixture  is  distilled  into  a  flask  containing  10  c.c. 
of  solution  of  ammonia,  until  tTO-thirds  have  come  over. 
10  c.c.  of  X/'IO  AgX(^^  solution  .ire  then  added,  the  volume 
of  the  liquid  adjusted  to  100  c.j.,  and  the  process  continued 
as  above. — J.  O.  B. 

XXIV.-SCIENTIFIC  &  TECHNICiL  NOTES. 

Carbonates ;  Action  of  Hydrogen  Peroxide  on .     P. 

Kazanezky.     J.  Uuss.  Phys.   Chem.   Soc,  1902,  34,  [2], 
202-204. 

Five  grms.  of  freshly  prepared  ammonium  carbonate  were 
dissolved  in  40  c.c.  of  20  per  cent,  hydrogen  peroxide,  and 
(he  solution,  after  cooling  in  ice,  mixed  with  5  c.c.  of 
aqueous  ammonia  saturated  at  0°.  The  addition  to  the 
liquid  of  2 — 3  volumes  of  alcohol  then  gave  a  M'liite  crystal- 
line precipitate  of  a  salt  having  the  constitution  NH,.0.0. 
CO.OXHj  +  2IL0.  The  salt  is  readily  soluble  in  water,  by 
which  it  is  almost  completely  decomposed  into  hydrogen 
peroxide  and  ammonium  carbonate. — T.  H.  P. 

Phosphates  ;  Action  of  Hijdrogen  Perovide  on .   G.  I, 

Petrenko.     J.   Uuss.   Phys.  Chem.   Soc,   1902,  34,  [2], 
204—207. 

Wbkx  acted  on  by  hydrogen  peroxide,  phosphoric  acid 
does  not  yield  a  corresponding  hyper-acid,  but  its  salts  give 
compounds  in  which  the  metal  is  partially  replaced  by  the 
residue  of  a  metallic  peroxide.  Thus,  sodium  phosphate 
gives  rise  to  the  compound  P0(XaO)(Xa()„).,  -i-  GjHoO, 
which  is  readily  decomposed  by  water,  with  formation  of 
hydrogen  peroxide.  It  is  probable  that  ammonium  phos- 
phate forms  a  similarly  constituted  compound,  but  (his 
could  not  be  isolated  owing  to  the  readiness  with  which  it 
loses  ammonia  and  oxygen  ;  bodies  were  sejiarated  in  which 
the  ratio  PiOtXH^  had  the  values  5:8:14  and  2:3:5. 

— T.  H.  P. 

Hydrogen    Peroxide ;     Behaviour   of  ,    with    Certain 

Salts:     P.  G.   Jlelikoff.     J.   Itus's.   Phys.   Chem.   Soc, 
1902,  34,  [2],  207— 210. 

This  compounds  obtained  by  the  action  of  hydrogen 
peroxide  on  various  salts  are  of  three  kinds: — (1)  Com- 
pounds of  hyper-acids  with  hydrates  of  metallic  oxides. 
(2')  Compounds  of  normal  acids  with  metallic  peroxides. 
(3)  Compounds  of  hyper-acids  with  metallic  peroxides. 
From  a  consideration  of  the  work  described  in  the  preceding 
papers,  .and  of  his  own  work  with  Pissarjewsky,  the  author 
draws   the   following  conclusions : — The   elements  of  the 
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fourth  group,  having  high  atomic  weights,  yield  hyper-acids 
•with  hjdrogeu  peroxide  ;  this  is  also  the  case  with  the  low 
atomic  weijilit  element,  borou,  the  oxide  of  which  has  both 
basic  and  acid  properties  ;  elements  with  acid  properties 
only  yield  hjper-acids  by  means  of  electrolysis  of  their 
salts.— T.  II.  v. 

Borates  of  Hydrazine.  A.  Djavachoff.  J.  Russ.  Phys. 
t'hem.  Soc,  1902,  34,  [2],  227—230. 
When  boric  acid  solution  is  neutralised  with  hydrazine 
liydrate,  and  the  liquid  evaporated  partially  on  the  water- 
bath  and  afterwards  allowed  to  stand  in  a  desiccator  over 
sulphuric  acid,  rhombic  crystals  are  deposited  which  huve 
the  composition  (X;H4').,.(H„B40,-):,.  lOHoO,  and  rapidly 
effloresce  in  the  air.  When  kept  in  a  vacuum  over  sul- 
phuric acid  until  they  attain  a  constant  weight,  these  crystals 
lose  water,  the  final  composition  beiuj:  (NoHj^i.CHoH^O.Oj. 
5H.,0.  On  heating  at  100=,  the  remaining  .JH.O  are  given 
up,'whilst  at  2.'J0° — 260 '  the  compound  assumes  the  com- 
position (N2H4)2.(BjOa)6-  VVhcn  heated  above  2G0",  this 
last  substance  melts,  and  is  decomposed  into  hydrazine  and 
boric  anhydride.  Attempts  to  prepare  oth?r  crystalline 
borates  of  hydrazine  than  the  above  have  failed. — T.  II.  P. 

Gold ;  Action  of  Seletiic  Acid  on  .     V.  Lenher.     J. 

Amer.  Chem.  Soc,  1902,  24,  [•)]■  354-355. 
The  selenic  acid  used  in  the  author's  experiments  was 
prepared  by  fusing  selenium  dioxide  with  potassium  nitrate, 
dissolving  the  sclenate  in  water,  precipitating  it  with  lead 
nitrate,  and  decomposing  the  lead  selenate  by  means  of 
hydrogen  sulpliide.  The  dilute  selenic  acid  thus  obtained 
free  from  halogen  compounds  was  concentrated  on  the 
water-bath. 

It  was  found  that,  in  a  moderate  degree  of  csneentration, 
selenic  acid  had  apparently  no  effect  upon  gold  leaf  iu  the 
cold,  but  when  the  acid  was  used  in  a  hot  (i:',CP — 300°  C.) 
and  more  concentrated  condition,  the  gold  was  dissolved, 
yielding  a  reddish  -  yellow  solution  of  auric  sclenate, 
Au.,(Sc04"):„  whilst  selenium  dioxide  was  evolved.  In  most 
respects  the  action  of  the  selenic  acid  rescrubleil  that  of 
sulphuric  acid  upon  copper,  though  without  the  formation 
of  complicated  products  like  those  described  by  Basker- 
ville  (thi-i  Journal,  1(-9G,  201). 

Gold  selenate  forms  small  yellow  crj-stals,  which  dissolve 
in  hot  concentrated  selenic  acid,  yielding  a  yellowish-red 
solution,  from  which  the  selenate  separates  again  on  cooling. 
It  is  soluble  in  sulphuric  and  nitric  acids,  and  is  decomposed 
by  hydrochloric  acid,  with  the  I'oruialion  of  auric  chloride 
and  scleuious  acid,  whilst  chlorine  is  evolved.  Being 
insoluble  in  water,  it  can  be  completely  precipitated  from 
its  solution  in  selenic  acid  by  dilution  with  water.  It  is 
decomposed  by  hea',  yielding  metallic  gold,  and  also  by 
exposure  to  light,  changing  in  colour  to  dark  green  and 
then  bronze. 

The  author  points  out  that  selcnie  acid  dissolves  all  the 
metals  of  ihc  sub-group  B  in  the  first  group  of  the  periodic 
sjstem,  selenium  dio.xide  being  evolved  and  the  respective 
seienates  formed.  The  reactions  between  silver  or  copper 
and  selenic  acid  are  analogous  to  those  that  occur  iu  the 
case  of  gold. — C.  A.  M. 

Hold    TcUuride  ;    Investigation   of  Naiuralhi    Occurring 

.     V.  Lenher.     J.  Amer.  Chem.  , Soc,  1302,  24,  [4], 

355—360. 

It  is  commonly  accepted  that  gold  occurs  in  nature  either 
in  the  metallic  form  or  in  combination  with  tellurium.  In 
order  to  determine  the  constitution  of  these  so-called 
tellurides  of  gold,  the  author  has  made  a  series  of 
experiments  ou  their  behaviour,  compared  witli  that  of 
elementary  tellurium,  upon  gold.  He  finds  that  tellurium 
precipitates  gold  quantitatively  from  its  solutions,  and  that 
it  has  a  similar  tliuugh  less  complete  reducing  action  upon 
silver  salts.  The  natural  tellurides,  however,  also  cause  the 
reduction  of  gold — a  fact  which  speaks  against  their  being 
definite  chemical  compounds  of  gold  and  tellurium. 
Moreover,  they  all  lose  their  tellurium  on  treatment  with 
reagents  such  as  sulphur  chloride,  which  would  be  unlikely 
if  they  were  in  chemical  combination. 


It  is  also  pointed  out  that  native  gold  is  often  found  in  tht 
same  mines  as  the  tellurides,  and  that  it  is  possible  tc 
extract  the  tellurium  from  the  iattcr,  leaving  the  gold  as  a 
residue. 

Various  attempts  were  made  to  prepare  gold  telluride,  bui 
without  success. 

Taking  all  facts  into  consideration,  the  author  has  eonit 
to  the  conclusion  that  there  is  great  reason  to  doubt  whethei 
the  telluride  minerals  are  chemical  compounds. — C.  A.  M. 

Protein  Sulstances ;  Action  of  Nascent  Chlorine  on  — 
R.  Ehrenfeld.  Zeits.  phy'siol.  Cbera.,  34,  5G<i— 579 
Chem.  Centr.,  1902,1,  [13],  704. 

The  author,  in  conjunction  with  IIabermann,has  previoosh 
described  (Zeits.  physiol.  Chem.,  32,  467)  a  chlorinated 
derivative  of  casein  obtained  by  adding  potassium  chlorate 
to  a  solution  of  casein  in  5  per  cent,  caustic  potash 
passing  in  hydrochloric  acid  gas  till  a  yellow  solution  ii 
produced,  and  finally  precipitating  the  ehloriuated  cisci 
by  the  addition  of  water.  The  method  has  now 
applied  to  other  protein  substances.  The  products  obtaini 
resembled  the  casein  derivative,  and,  like  the  latter,  wen 
soluble  in  warm  alcohol  (especially  iu  presence  of  hydro 
chloric  acid)  and  in  glacial  acetic  acid.  The  followinj 
analytical  results  were  obtained : — 


Chlorinated  Derivative  ot        C.         H.        N.        CI. 


7=  7o 

Eppalbumm 46-33  5'46 

Serum  albumin ,52*23  6".'j4 

VitcUin  (from  yolk  of  egs)..  i  47'02  ,  .5'Tfi 

Lej^umin I  51""7  i  6"ll! 

Casein 43-3S  S'SO 


7o 

lO'll 

r.« 

!l-67 

7-ua 

12-38 


e-6t 

8'!I3 
10-fiO 

903 
13-58 


27-5* 
W57 
25-10 


All  the  products  were  quite  free  from  sulphur.  (Ii 
distilling  with  magnesia,  they  gave  ammonia,  and  oi 
heating  at  lou'  C.  under  pressure  with  bromine  and  water 
bromoform  and  bromanil. — A.  S. 

Hgdro-aromatic  Series ;  Sgnthesis  in  — — ,  under  Ih 
Action  of  Zinc  Chloride.  ,7.  Kondakow.  J.  prakt 
Chem.,  1902,  65,  [5  and  6],  201— 2;)8. 

Those  ethylene  hydrocarbons,  which  contain  a  tertiar 
carbon  atom  at  the  double  bond,  unite  with  organic  acids  i 
the  presence  of  zinc  chloride  to  form  esters.  .\moD 
reduced  af.imatic  compounds,  tetrahydrotohieue,  luenthc 
meuthcne,  and  carvomentheue  do  not  give  esters  bythi 
process,  whilst  camphene  and  feuchene  do ;  the  tlire 
former  hydrocarbons  doubtless  have  the  double  bond  in  tb 
nucleus ;  thus  e.imphene  and  fenchenc  must  have  adiftcrei 
constitution  and  contain  the  double  bond  in  a  side  cliaii 
This  method  of  esterifying  hydro-aromatic  hydrocarboc 
with  the  ethylene  linkage  in  the  side  chain  is  better  ths 
the  process  of  Bertram  and  Walbanm.  Ca-njihene  an 
fenchenc  consist  of  two  isomerides,  one  of  which  is  n( 
estcrified  by  this  method,  and  therefore  contains  the  douh! 
bond  in  the  nucleus.  Camphene  contains  only  a  very  Kax 
(luantity  of  this  non  esterifiable  isomerido  :  feuchene  cootaii 
a  larger  quantity,  which  could  be  isolated;  its  proporlli 
are  described  in  Chem.-Zoit..  1901,  Xo.  lo.  The  alcob 
obtained  by  saponification  of  the  isofenchyl  esters  melted  i 
61 -5°  C,  and  had  the  specific  rotation  [a]ii  =  -^  4J°  40'. 

The  mixture  of  secondary  and  tertiary  haloid  anhydridi 
(the  latter  predominating)  obtained  from  secondary  hydn 
aromatic  alcohols,  by  loss  of  the  halo'd  acid  produci'S 
mixture  of  hydrocarbons  corresponding  to  each  of  It 
haloid  derivatives.  The  tertiary  halogen  derivatives  mo 
readily  lose  the  haloid  acid  than  the  secondary. 

The  author  has  now  observed  that  hydro-aromatic  cor 
pounds  of  various  functions,  which  have  a  double  bond 
the  ring  and  in  the  side  chain,  aromatic  compounds  with  i 
unsaturated  side  chain,  and  also  fatty  compounds  wl 
multiple  bonds,  can  react,  in  the  presence  of  zinc  chlorid 
with  acids,  acid  chlorides,  acid  anhvdrides,  and  aik 
halides.— A.  C.  W. 
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L— GENERAL. 

JIODIFICATIONS    OF   THE    Fr.EXCII    PaTKXT    liAW. 

Bulletin  Officiei  de  la  Propriilc  Indiistrielle  et 
Commerciale,  April  7,  1902. 

'mw  Madiji/in<j  rrrlain  Articles  nf  the  Law  of  Jidy  h,  1841, 
Concerning  Patents  of  Invention. 

The  Senate  and  tlie  Chamber  of  Deputies  have  adopted 
ml  the  President  of  the  Iv'^public  promulgates  the  law,  the 
eDOur  of  which  is  ns  follows  : — 

Art.  1.— Arts.  11,  24,  and  S2  of  the  Law  of  July  ,'5,  Ii?44, 
le  last  already  modiliod  by  the  Law  of  May  31,  185G,  are 
loditieJ  as  follows : 

Art.  11. —  Patents,  for  which  application  shall  have  been 
lade  in  due  order,  shall  be  granted  without  previous 
xamination,  at  the  risk  of  the  applicants,  and  without 
uarantee  as  to  the  reality,  novelty,  or  merit  of  the  invention, 
r  as  to  the  exactness  of  description.  A  ministerial  order, 
stablishinj;  the  regularity  of  the  application,  shall  be  granted 
1  the  applicant,  and  shall  constitute  the  patent  of  invention. 
'o  this  order  shall  be  added  a  printed  copy  of  the  descrip- 
OQ  and  designs  mentioned  in  Art.  24,  after  its  conformity 
•ith  the  original  document  has  been  recognised  and 
stablished,  in  case  of  need.  The  first  issue  of  patents  shall 
e  made  free  of  expense.  Any  further  issue  required  by 
he  patentee  or  his  assignees,  shall  be  made  on  payment  of 
fee  of  25  francs.  The  costs  of  designs,  if  there  be  the 
itter,  shall  be  charged  to  the  grantee.  Delivery  shall  be 
lade  not  more  than  one  jear  after  the  day  of  depositing 
ae  application,  if  the  said  application  contain  a  re(|uest 
xpressly  to  that  ctl'ect.  The  benefit  of  the  preceding  pro- 
ision  cannot  be  claimed  by  those  who  have  already  profited 
)  the  delays  of  priority  accorded  by  reciprocity  treaties, 
specially  by  Art.  4  of  ihe  International  Convention  for  the 
rotection  of  industrial  property,  of  March  20,  18S3. 

Art.  24. — Descriptions  and  designs  of  all  patents  of 
ivention  and  additional  patents  shall  be  published  in  crtenso, 
i  separate  copies,  in  the  order  of  registration.  This  publiea- 
on,  relating  to  the  descriplions  and  designs  of  patents,  for 
]e  granting  of  which  the  delay  of  one  jear,  referred  to  in 
.rt  II,  shall  have  been  required,  will  only  take  place  at  the 
spiry  of  this  dela}'.  A  list  of  patents  of  invention  granted 
idU  also  be  published.  An  order  of  the  Minister  of  Com- 
lerce  and  Industry  shall  determine  (1)  the  conditions  of 
irm,  dimensions,  and  wording  which  the  descriplions  and 
esigns  must  fulfil,  as  well  as  the  price  of  printed  copies.and 
le  conditions  of  publication  of  the  list ;  (2)  the  conditions 
)  be  fulfilled  by  those  who,  having  deposited  an  application 
)r  a  patent  in  France,  and  desiring  to  deposit  similar 
pplications  abroad  before  the  delivery  of  the  French  patent, 
iiall  wish  to  obtam  an  official  copy  of  the  documents 
jiating  to  their  application  in  France.  Each  issue  of  this 
aun-e  shall  require  the  payment  of  a  fee  of  25  francs.  The 
osls  of  designs,  if  there  be  such,  shall  be  charged  to  the 
rantee. 

Art.  32.— The  patent  shall  be  void— 

(I)  If  the  patentee  shall  not  have  paid  his  annual  fee 
efore  the  beginniug  of  each  year  of  the  duration  of  his 
atent. 

The  patentee  shall,  however,  be  granted  a  delay  of  three 
loiiths  at  the  utmost,  in  order  that  he  may  validly  make 
ayment  of  his  annual  fee  ;  but  he  must  pay,  in  addition,  a 
jpplemeiitary  fee  of  5  francs,  if  he  make  payment  in  the 
rst  month  ;  of  10  francs,  if  he  make  payment  in  tlie  second 
lonth  ;  and  of  15  francs,  if  he  make  payment  in  the  third 
lonth.  This  supplementary  fee  shall  be  paid  at  the  same 
me  as  Ihe  overdue  annual  tee. 

(2.)  If  the  patentee  shall  not  have  worked  his  discovery 
'  invention,  in  France,  within  a  period  of  two  years,  dating 
cm  the  day  of  signing  the  patent,  or  shall  have  ceased  to 
ork  it  during  two  consecutive  years,  unless,  in  either  case, 
::  show  cause  for  his  inaction. 

(3.)  It  the  patentee  shall  have  introduced  into  France 
■tides  manufactured  abroad,  and  similar  to  those  covered 
1  his  patent. 


Nevertheless,  the  Minister  of  Commerce  and  Industry  may 
authorise  Ihf  introduction  of — 
C I .)  Models  of  machines. 

(2)  Articles  manufactured  abroad,  destined  for  public 
exhibitions,  or  for  trials  made  with  the  assent  of  the 
Government. 

Art.  2. — In  conformity  with  the  provisions  of  Art.  24 
cited  above,  there  shall  he  published  the  descriptions  and 
designs  of  patents  of  invention  and  of  additional  patents, 
which  shall  have  been  applied  for  since  Jan.  I,  1902.  The 
present  law,  deliberated  upon,  and  adopted  by  the  Senate 
and  the  Chamber  of  Deputies,  shall  he  put  into  force  as  a 
law  of  the  State. 

rari.«,  April  7,  19^2.  (Signed)     Emile  Loudet, 

President  of  the  Republic. 
(Signed)     A.  Milleuand, 
Minister  of  Commerce,  Industry, 

I'oits,  and  Telegraphs. 
— U.  S.  L.  P, 

Mines  and  Quareies  :  Genbbal  Report  and 
Statistics  fob  1901. 

Home  Office  lieport,  1902. 

The  preliminary  report  of  the  Inspectors  of  Mines  of 
Great  Britain  gives  the  production  of  the  mines  of  the 
United  Kingdom  for  1901. 

The  figures  for  the  mines  working  under  the  Coal  Mines 
Act  are  as  follow.",  in  long  tons  : — 


Mineral. 

1903. 

lUOl. 

Coal 

225,170,163 

181,686 

2,814,676 

9,078 

7.667,578 

28,064 

2,282,321 

'  2.315 
105,5'I4 

219,037.240 

140,067 

2,834.997 

7.|-,61 

e,84!),926 

27.715 

2,354,356 

8 

Iron  i)yrites 

Oil  shale 

Sand 

Sandsloneaud  ganister 

91,254 

238,391,275 

231,343.224 

The  coal  productiou  shows  a  decrease  for  the  first  time 
in  several  years.  This  decrease  was  2-7  per  cent.,  and  was 
due  partly  to  lighter  exports,  but,  in  a  greater  degree,  to  a 
smaller  demand  tVoni  the  blast  furnaces  and  iron  works. 

The  return  for  the  mines  operated  under  the  Metalliferous 
Mines  Act  is  js  follows,  also  in  long  tons: — 


Arsenic 

Ar>onieaI  pyrites 

Baryt.^- 

Bauxite 

Chalk 

Chert  and  flint 

Clay  and  shale 

Copper  ore  and  precipitate 

riuorspar 

Gold  ore 

GypiUiu 

If^neous  rocks 

I  ron  ore 

Iron  pyrites 

Lead  ore 

Link'stone 

]\I:ins;anese  ore 

Ochre,  umber,  &c 

Rock  salt 

N:ind 

Sandstone 

Slate 

Tin  ore  (dressed) 

Uraniiuii  ore 

Wnlfrani 

Zicc  ore 

Total,  tons 


1800. 


1901. 


4,0S1 

S.361 

9,573 

2,578 

27,456 

26,413 

5,779 

10,191 

10,214 

4,564 

3,721 

2.976 

111,570 

104,907 

9.483 

6.792 

1,413 

4,l64r 

20,802 

16.374 

153,720 

151,199 

97,698 

98,913 

1,863,714 

1,671,025 

3,201 

2,577 

31.985 

26,970 

689.043 

512,158 

1,363 

1.646 

4.370 

e,22S 

159,860 

151. 34S 

27,026 

11,863 

258,346 

230,604 

166.695 

154,324 

6,000 

6,542 

41 

79 

8 

18 

34,675 

23,582 

3,590,650 


8,230,565 


The  report  says  : — "  In  examining  the  statistics  of  output 
given  in  these  tables,  it  must  be  borne  in  mind  that  the 
figures  do  not  in  all  cases  represent  the  total  production  of 
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the  minerals  for  the  year.  Large  quantities  of  several  im- 
portant minerals — such  as  iron  ore,  limeistone,  sanilstoDc, 
slate,  claj',  &c. — are  obtained  from  qnarrie.-J,  under  the 
Quarrie.s  Act,  and  from  other  open  workings,  the  returns 
from  which  are  not  yet  available.  Tlic  totals  for  coal  and 
for  the  ores  of  copper,  lend,  and  zinc  may,  however,  be 
regarded  as  substantially  complete. 

United  St.\tes  St.\tistics  fou  MANiFAOTuniNO 

ESTMiLTSHMENTS    Al.UED   TO    MINING. 

Census  Bulletin  IbO— March  14,  1902. 
Capital  Invested. 


isro. 

1900. 

Increa 

ie. 

Amount. 

Per 
Cent. 

Chemicals      (acids, 

bases  and  .salts). 
Explosives 

Dols. 
55,032,432 

13,539,478 
40..'i9t.l(18 

10S.705.ll70 
17.402,720 

258,771,795 

40,000.850 
405.771,786 
77.410.296 
13.437.749 
7,760,066 

Dols. 
89,091,430 

19.466.848 
eo.685.753 

147,013.323 
36.502,079 

607,000,606 

61,423,003 
580,041,710 
95,327,802 
27,123,364 
69,839,555 

Dols. 
34,058,978 

5.926.368 

20,091,585 

39.207.053 

10.039.0r.O 

308,228.711 

20.457,063 
174.260.024 
17.911.506 
13,085.016 
52,069,689 

61-9 

43-8 
40-5 

Clay  products 

Coke 

Gas.      illuminating 

and  heatint;. 
Glass       

36  1 
100-0 
1191 

4!l-9 

Iron  an'l  steel 

Petroleum,  relining 

4.3 -0 
23-1 
101-8 

Shipbuilding,     iron 
and  steel. 

070-1 

Total 

1,039,468,939 

1,743,415,961 

704,047,022 

67-8 

Wages 

Paid  (not  including  salaries). 

Chemicals      (acids. 

bases  and  sails). 
Explosives 

7,308,411 

1,240.602 
3.417,870 
38,578,389 
4,072.632 
8,499,625 

20,885,901 

80,273.956 

6.S72.407 

1.593.412 

4.637,030 

9,401,467 

2,383.758 
4.1S5.289 

89.534,070 
7,085,730 

12,4.36,296 

28,529,74S 

122,710,193 

6.717.087 

1,911,140 

16.3il.31I 

2,093,050 

1,143,254 

767,419 

955,631 

3,013,104 

3,936,671  ' 

5.643.787 

33.l36.-?37 

844,li20 

317,6.^8 

11,093.381 

28-6 

92-2 
22-5 

Clay  products 

Coke 

Gas,      illuminating 

and  healing. 
Glass 

2-6 
74-0 
46-3 

27  •« 

Iron  and  Steel 

Petroleum,  relining 
Salt       

87-5 
14-4 
19-9 

Shipbuilding,    iron 
and  steel. 

267-7 

Total 

1S5.-281.185 

2*9,126,093 

63,844,008 

34-4 

Value  of  Products. 


Chemicals  (acids, 
bases,  and  salts) , 

Explosives 

Fertilisers 

Clny  pvocluct,'- 

Coke 

Gas.  illuminalilig 
and  heating. 

Gloss 

Iron  and  steel 

Petroleum,  relining 

Salt 

Shipbuilding,  iron 
and  steel. 

Total 


59,352,548 

62,676,730 

3,824,182 

11,352.615 

17,125,418 

6.772,803 

.39,1S0,844 

44,857,-383 

5.476,641 

89.827,785 

95.443.802 

5,616,077 

16.VOS.345 

35.58.-..  t43 

19,087,100 

66,987,290 

75,716,093 

18,729,103 

41,051,004 

50,530,712 

15,188,708 

478,687,610 

835.750.034 

357.071,515 

85,001,198 

12.3,921<,»>I4 

38.928,180 

5.4S4.018 

7,960..'97 

2.482,279 

l-i9.!9,953 

50,107,739 

37,437,786 

896,353,719 

1,406,768,299 

509,414,580 

60-8 

14-0 

63 

116-7 

32-9 

37-7 
74-6 
45-8 
45-3 

289-5 


II.— FUEL,  GAS,  AND  LIGHT. 

Acetylene  in  Bueno    Avres  (Aikskstin  v). 

Foreign  Office  Annual  Series,  No.  27G. 

There  is  an  opening  in  Buenos  Avres  for  aoenlene  gas, 
with  installations  of  simple  and  effective  character.  In  1900, 
590  tons  of  calcium  carbide  were  imported,  and  400  tons,  in 
1901.  There  is  a  factory  in  Cordoba  producing,  by  means 
of  electricity,  some  400  tons,  all  of  which  is  used  in  the 
couDtrv. 


NA-runAi,  Gas  in  the  Central  United  States. 
Foreign  Office  Annual  Series,  No.  2763. 

Natural  pas  is  piped  to  Chicago,  and  is  used  in  hous 
for  heating  and  cooking,  in  large  buildings  for  healing,  an 
lo  a  certain  extent,  in  a  few  factories.  This  gas  all  com 
from  Indiana. 

Illinois,  Kansas,  Missouri,  and  South  Dakota  arc  also  g: 
producers.     In  Kansas  and  Missouri,  gas  is  much  used 
smelting  zinc.     The  supply  in  the  older  fields  is  gradual 
decreasing. 

11/.— TAR  PRODUCTS.  PETROLEUM,  Etc. 

MiNF-BAL  Oil  Discoveries  in  Western  Australia. 
Bd.  of  Trade  J..  April  17,  1902. 

It  IS  reported  in  Auslialasiaii  Hardware  and  Maehinet 
for  the  1st  u't.,  that  a  mineral  oil  deposit  has  been  di 
covered  near  the  mouth  of  the  Warren  Kiver,  in  Westci 
Australia.  T«o  prospectors,  sent  from  Perth  for  tl 
purpose  of  investigating  the  coast  line  between  Capi 
D'Kntreciisteaux  and  Leeuwin,  found  ijuanlities  of  asphaltui 
throw u  up  by  the  tide  near  the  mouth  of  the  river,  whilst : 
another  point,  oil  was  discovered  floating  on  the  surface  ■ 
the  sea.  The  oil  proved  to  be  a  mineral  oil,  uhilsi  the  soli 
specimens  have  been  declared  to  he  a  very  rich  usphaltou 
low  in  mineral  matter  and  highly  bituminous.  A  little  nu 
inland,  shales  and  rock  are  found,  showing  surface  saliin 
tious  of  an  oily  character.  The  Government  has  allotle 
an  area  of  land  to  the  prospectors,  and  a  company  has  bee 
formed  to  test  the  ground.  Kridgetowu.  about  60  inili 
distant,  is  tho  nearest  railway  station  to  the  scene  of  th 
discovery. 

Oil  Df  the  Centkal  United  States. 
Foreign  Office  Annual  Series,  No.  2763. 

Oil  is  found  in  Illinois,  Missouri,  Kansas,  Indian  Territor; 
Colorado,  and  Wyoming.  In  the  last  State,  there  aie  1 
distinct  pools,  but,  as  yet,  very  little  development  has  take 
place,  owing  to  the  distances  from  railroads. 

IV.— COLOURING  MATTERS,  Etc. 
Indigo  in  the  Netherlands. 
Foreign  Office  Annual  Senes,  No.  2671. 
The  total   importation  of  indigo    into    the   NetherUnd 
from   Java,  in   I'JOl,  amounted  to  3,3.')0  chests,  of  trbtc 
about  one-half  came  to  Amsterdam.     At  the  beginning  c 
the  year,  trade  was  dull,  but  as  it  began  to  be  seen  that  i 
spite  of  the  threatening  competition  of  the  synthetic  articli 
there   was    still  an  opening   for  the  colonial  product,  th 
market  gained  firmness  and  prices,  steadiness.     The  quoK 
tions  for   superior   sorts  are    4s.    9rf.   to  3.«.    id.,  per  lb 
modci-Jte  qualities  being  also  in  fair  demand.     The  priic 
quoted    by    synthetic    indigo    manufacturers     have   hei 
gradually  reduced,  but   colonial  indigo    can   still  hold  it 
own. 

VII.— ACIDS,  ALKALIS,  SALTS.  Etc. 
BiiiiAX  IN  Turkey. 
Chem.  and  Druggist,  April  19,  1902. 
The  International  Borax  Trust  has  acquired  the  Panderm 
Mine,  on  the  south  coast   of  the   Sea  of  Marmora.    Th 
exportation  of  Turkish  borax  has  not  bien  profitable  i 
late  years,  owing  to  competition  with   the  Sou'.h  America 
product,  and,  in  1901,  only  4,000  Ions  were  exported. 

Salt  Indcstrt  of  Buenos  Atkbs  (Aegkntiba). 
Foreign  Office  Annual  Series,  No.  2767. 
A  large  sum  of  money  has  been  laid  out  to  obtain  th 
salt  from  the  marshes  near  San  Bias,  in  the  southern  porlio 
of  the  province  of  Buenos  Ayres.  There  is  a  large  deman 
for  salt  for  tlie  dried  meat  establishments.  This  enterpris 
shou'd  be  profitable.  There  is  a  good  demand,  too,  fc 
bv-prodncts,  such  as  soda  ash  and  caustic  soda,  A;c. 

"  The  source  from  which  the  salt  is  obtained  Is  a  huge  lal" 
the  water  of  which  contains  25  to  30  per  cent  of  sal 
Borings  have  been  made  under  and  round  this  lake  an 
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ve  shown  that  there  exists  a  large  bed  of  rock  salt, 
iroun-h  tliis  several  springs  force  their  way,  the  water 
rryinj;  up  the  salt  with  it.  The  water  is  run  o£E  into  a 
•rre  tank,  where  it  is  allowed  to  settle  before  beinp;  lifted 
A  forced  through  cast-iron  pipes  to  the  coast,  26  miles 
'.  During  the  hitter  part  of  the  route,  the  brine  nins  by 
avity.  It  takes  10  days  to  flow  from  the  lake  to  the 
ast,  where  it  is  deposited  iu  another  tank,  whence  it  runs 
0  the  evaporating  pans.  The  syndicate  has  a  capital  of 
0,000/.,  and,  at  present,  can  turn  out  25,000  tons  per 
uum,  but  the  output  could  be  increased  to  100,000  tons, 
le  Bay  of  San  lilas  is  some  800  miles  south  of  liuenos 
iTCS.  It  has  a  deep  channel  leading  to  it  and  a  sheltered 
chorage.  A  pier  is  being  crcclel  by  the  syndicate  to 
•ilitate  the  loading  of  their  wares. 


VIII.— GLASS,  POTTERY,  Etc. 
Mancfactuue  of  Earthenware  and  China. 

Fnrliamentdry  Vaprr,  April  7,  1902. 

>rafi  Supptementnri/  Special  Hales  for  the  Manufacture 
of  Earthenware  and  China  which  rn'iy  he  proposed 
J  Manufacturers  (jiviiii/  certain  undertakiiiys  o.s  to  the 
use  of  Lead,  li^c. 

Draft  Rule  23. — If  the  occupier  of  any  factory  to  which 
EBB  rules  apply  gives  an  undertaking  in  writing  cither  to 
J  effect  that — 

(o)  No  glaze  shall  be  used  which  yields  to  a  dilute  solu- 
tion of  hydrochloric  acid  more  than  .t  per  cent,  of  its 
dry  weight  of  a  soluble  lead  compound  calculiited  as 
lead  monoxide  when  determined  in  the  manner 
described  iu  Schedule  B., 
to  the  effect  that 

(A)  No  ware  shall  bo  cleaned  after  the  application  of 

glaze  by  dipping  or  other  process  except  in  the  moist 

condition  ; 

■  Chief  Inspector  of  Factories  may,  if  satisfied  that  the 

ii-r  conditions  are  sufficient  for  the  safety  of  the  persons 

ployed,   approve  in   writing   of  the   suspension   in   the 

torj-,  or  part  of  the  factory,  of  so  much  of  Kule    10*  as 

aires  the  provision  of  a  fan,  or  other  efficient  means,  to 

approved  by  the  Secretiiry  of  State,  for  the  removal  of 

I  it  in  the  process  of   ware-cleaning ;  and  thereupon  the 

(i  part  of  Kule  10*   shall  be  suspended  accordingly,  and 

I  said  nnd  rtaking  shall  be   deemed  to  be  a  special  ra!e 

iblished  in  the  factory. 

Orafl  Rule  24. — If  the  occupier  of  any  factory  to  which 

ise  rules  apply  gives  an   undertaking  in   writing  to  the 

■ct  that  no  glaze  shall  be  used  which  yields  to  a  dilute 

ition  of  hydrochloric  acid  more  than  2   per  cent,  of  its 

weight  of  a  soluble  lead  compound  calculated  as  lead 

noxide   when  determined  in    the   manner    described  iu 

ledule   B,   the   Chief    Inspector   of     Factories   may,   if 

sfied  that   the   other   conditions   are  sufficient  for  the 

;ty  of  the  persons  employed,  approve   in  writing  of  the 

iilication  of  Rule  .')*  in  so  far  iis  it  applies  to  the  processes 

'  lipping,  drying  after  dipping,  and  ware-cleaning,  in  the 

I  tory,  or  part  of  the  factory,  by  the   substitution  of    14 

rs  for  15  years  of  age;  and  thereupon   Kule  5  shall  be 

(iified  accordingly,  and   the  said   undertaking   shall  be 

med  to  be  a  special  rule  established  in  the  factor}'. 

"roviso. — Any  approv.al   granted  under  Uules  23  and  24 

iablft  to  revocation  in  case  it  shall  appear  to  tne  Secre- 

I  f  of  State  that,  owing  to  the  occurrence  of  lead  poisoning 

i  my  factory,  such  revocation  is  desirable. 

hde  of  Testinr/  the  Quantity  of  Soluble  Lead  Compound 
in  Glaze. 

Oraft  Schedule  .B.— A  weighed  quantity  of  dried  mate- 
is  is  to  be  continuously  shaken  for  one  hour,  at  the 
'iimon  temperature,  with  1,000  time^  its  weight  of  an 
1.  eous  solution  of  hydrochloric  acid  containing  0' 25  per 
<  t.  of  HCl.  This  solution  is  thereafter  to  be  allowed  to 
«id  for  one  hour  and  to  be   passed  through  a  filter.     The 


The  references  are  to  Rules  5  and  10  of  tlie  rules  establislied  by 
t  award  of  Lord  .James  of  Herofor.i,  dated  DLCcmbcr  iO,  1901. 
■^  sc  rules  were  laid  before  Parlianaent  on  February  6, 1902. 


lead  salt  contained  in  an  aliquot  portion  of  the  clear  filtrate 
is  then  to  be  precipitated  as  lead  sulphide  and  weighed  as 
lead  sulphate.     (See  also  this  Journal,  1901,  1258.) 

China,  Earthenware,  asd  Glass  Trade  of  Chicago 
<^United  States). 

Foreign  Office  Annual  Series,  No.  27C3. 

There  was  an  increase  iu  the  direct  imports  of  British 
china  and  earthenware  of  1,000/.,  in  1901,  whilst  the  total 
imports  to  the  United  States  of  the  same  articles  decreased 
by  about  9,000/.  At  the  increased  value  of  the  article,  this 
would  indicate  a  very  small  inerea.se  in  quantity,  if  any. 
French,  German,  and  American  china  and  earthenware 
sold  in  much  increased  quantities  in  Chicago,  and  all 
fetched  a  higher  price.  The  china  and  earthenware  trade 
of  Chicago  amounted  to  about  2,000,00ti/.  for  the  year. 

The  manufacture  of  cut  glass  is  increasing  very  fast,  and 
a  new  large  factory  is  iu  construction. 

IX.— BUILDING  MATERIALS,  Etc. 

Cement  in  the  Central  United  States. 
Foreign  Office  Annual  Series,  No.  2763. 

Much  of  the  cemi'ut  used,  of  which  but  little  is  imported, 
comes  from  Michigan  and  Indiana,  but  there  are  cement 
works  in  Illinois,  Kansas,  C'oloi'ado,  and  Missouri. 

Hesides  these,  llie  Illinois  .Steel  Works  manufacture 
cement  from  slag,  which  is  roasted,  air  slaked,  ground  fine, 
and  mixed  with  other  substances.  Great  care  has  to  be 
taken  in  the  burning  or  roasting,  and  the  cement  produced 
is  delivered  in  Chicago  for  about  5s.  6d.,  in  barrels  or  sacks 
per  380  lbs.  net. 

I'ennsylvania  and  New  York  works  supply  the  Eastern 
demand  at  3s.  6d.  to  4s.  per  barrel  at  the  mills.  Kansas, 
Michigan,  Indiana,  and  Illinois  mills  supply  the  central  part 
of  the  States,  charging  4s.  id.  to  4s.  '3d.  at  the  mill,  whilst 
the  Colorado  mills  get  higher  jirices,  owing  to  the  distance 
from  other  works  and  the  cost  of  freight. 

The  annual  consumption  in  the  United  States  is  over 
1 7,000,000  barrels,  of  which  8,000,000  barrels  are  "  Portland," 
and  2,0!tO,000  barrels  imported  ;  but,  in  I'JOf,  imports  fell 
off  one-half. 

Two  brands  of  imported  cement,  one  Belgian  and  the 
other  German,  are  used  lo  some  extent,  and  fetcii  from 
1  Is.  id.  to  16s.  ad.  per  barrel.  They  are  m.ade  from  slag, 
and  are  known  as  non-stainiiig  cement,  being  free  from 
oxide  of  iron. 

The  American  cement  is  ground  as  fine  as  flour,  and  it  is 
said  that  the  coarse  grinding  of  British  cement  is  a  great 
obstacle  to  its  sale,  even  were  prices  the  same. 

Deposits  of  gypsum,  which  are  shipped  to  Chicago  from 
Michigan,  for  plastering  houses,  are  now  being  worked. 

Cement  in  PAR.\ouAr. 
U.S.  Cons.  Reps.,  April  14,  1902. 

There  is  a  large  consumption  of  Portland  cement  in 
Pariguay,  as  most  of  th.;  houses  are  built  of  brick.  One 
firm  alone  sells  about  48,000  barrels  per  annum.  People 
build  very  thick  walls  and  cover  the  outride  with  cement. 

The  chief  brands  coming  to  this  market  are:  Aguila, 
which  comes  in  barrels  of  120  kilos.,  and  costs  1.50  dol. 
and  1.60  dol.,  laid  down  in  Buenos  Ayres  ;  Cardinal,  which 
comes  in  barrels  of  100  kilos.,  and  co.'-ts  1.70  dol.  gold; 
Leon,  which  comes  in  barrels  of  100  kilos.,  at  1 .65  dol.  gold  ; 
and  Plato,  in  barrels  of  100  kilos.,  at  1 .50  dol.  to  1.60  dol. 
This  lust  class  is  quite  inferior,  and  does  not  seem  to  bo 
popular  in  this  market. 

Clays  in  the  United  St.\tes. 

Foreign  Office  Annual  Series,  No.  2763. 

Missouri  produces  china  clay,  fire  clay,  and  terracotta 
to  the  value  of  80,000/.  ;  Illinois,  fire-clay  and  terracotta, 
valued  at  20,000/. ;  and  Colorado  and  VVinsconsin,  small 
quantities  of  china  and  fire-clay.  A  quantity  of  terra- 
cotta is  now  being  used  for  the  new  buildings  in  Chicago, 
as  it  does  not  absorb  the  soot. 
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CoppEii  iNDrSTRr  OP  Cape  Colonv. 
Bd.  of  Trade  J.,  April  24,  1902. 

The  Cape  Arijus  of  ibe  2nd  iiist.  states  that  the  Cape 
Government  is  to  be  asked  to  improve  the  transport  facilities 
of  Naniaijnaland,  and  a,  new  line  will  probably  be  constructed 
to  I'ella,  and  joining  at  I'iquetber";  Ko<id.  Already  I'ort 
Nolloth  holds  the  fourth  place  in  the  value  of  exports  from 
Colonial  ports.  The  value  of  its  exports,  during  lyoo, 
amounted  to  :,00,nOi)I.  sterling. 

Copper  ore  first  appeared  among  the  exports  from  Cape 
Colony  iu  1853,  with  31  tons,  rising  to  W»9  tons,  in  1853, 
1,085  tons,  in  1854,  and  to  3,396  tons,  iu  1862.  The 
exports  of  copper  ore  increased  steadily  from  3,540  tons,  in 
1363,  to  30,223,  in  1890,  the  aggregate  quantity  amouuting 
to  (j71,931  tons,  valued,  for  export  registr,ation  at  the  port, 
at  10,977,120/. 

Lead  ajjd  Zinc  i.\  the  United  States. 
Foreign  Office  Annual  Series,  No.  27C3. 

The  United  States  prcduction  of  lead  was  about  265,000 
short  tons.  Colorado  .^nd  Missouri  increased  their  output. 
Missouri  is  the  chief  jiroducer  of  soft  lead.  The  mines 
lie  in  the  south-east  of  the  State,  and  are  within  an  area  of 
80  miles  by  3  miles.  The  ore  is  galena,  and  the  output 
was  about  50,000  tons,  valued  at  600,000/.  In  the  south- 
west of  iMissonri,  lead  is  foand  in  the  zine  ore. 

The  zinc  production  shows  a  small  increase  over  the 
123,381  tons  produced  in  1900.  The  Joplin  district,  of 
south-west  Missouri  and  south-east  Kansas,  furnished  about 
63  per  cent,  of  the  total. 

Zinc  ore,  assaying  at  CO  per  cent.,  has  been  selling 
at  4/.  194\  to  5/.  3s.  per  ton,  and  the  mine  owners  are 
endeavouring  to  produce  a  high  grade  ore,  on  account  of 
ils  finding  quicker  sale.  .Some  of  the  ores  are  high  in 
pyrites,  aud  magnetic  separators  are  being  tried  with 
satisfactory  results. 

The  Joplin  district  is  very  busy,  and  much  exploring  for 
ore  is  being  carried  on.  Home  ore  has  been  exported  to 
the  United  Kingdom,  and  it  is  expected  that  as  much  as 
50,000  tons  may  he  exported  in  1902. 

Merciucy  in  AnSTKIA. 
Foreign  Office  Annual  Series,  No.  2762. 

Mercury  has  been  recently  discovered  at  Spizza,  in 
Dalmalia,  and  it  promises  good  results.  A  Commission 
has  been  appointed  to  study  the  question. 

At  Idiia,  about  1,200  workmen  are  in  regular  employment. 
The  working  day  consists  of  eight  hours,  if  in  the  mine,  and 
ten  hours,  if  outside.  The  mine  produces  annu.ally  about 
800,090  quintals  of  raw  material.  Three  blast  furnaces 
exist.  5,000  quintals  of  pure  commercial  mercury  is 
produced,  and  460  quintals  of  cinnabar  (vermilion)  per 
annum.  It  would  seem  that  the  mines  are  not  working 
quite  satisfactorily,  and  the  works  may  be  closed. 

Open-hearth  Steel  in  the  United  States  is  1901. 

Bull,  nf  Amer.  Iron  and  Slcel  Assocn.,  April  10,  1902. 

According  to  the  report  of  the  .\mericau  Iron  and  Steel 
Association,  the  total  production  of  open-hearth  steel  in  the 
United  States,  during  1901,  including  direct  steel  castings. 


States. 

1 
1898.           1899. 

19D0. 

1901. 

Kew  England 

New    York    and    New 
Jerse.v. 

Gross         Gross 
Tons          Tons. 
47,331          57.124 
47,957          61,461 

1.817.521      2,393.S11 

79.886        n7,4,')S 

183,US        246,183 

64.441          71,279 

Gross 
Tons. 
74,62i 
67,-;61 

2,099.502 
l.fO.iei 
285,531 
141,008 

3,398,135 

Gross 
Tons. 
170,876 
82,if8j 

3  594  763 

Ohio.. 

184,H43 
398  5''2 

224,220 

Totiil 

2,230,292     2,947,310 

4,656,309 

was  4,656,309  gross  tons,  an  increase  over  the  output  fo 
1900  of  1 ,258,1 74  tons,  or  over  37  per  cent.  During  the  h< 
four  years,  the  American  producticm  of  open-health  step 
has  more  than  doubled,  having  increased  from  2,230  29' 
tons,  in  1898,  to  the  figures  given  above  for  la-t  year.  Tlu 
foregoing  ttatemeut  shows  the  production  of  open-heartl 
steel  ingots  and  castings  in  the  States  named  from  1898  ;. 
last  year,  both  inclusive. 

In  1900,  the  American  open-he.arth  steel  productic 
for  the  first  time  exceeded  that  of  Great  Britain,  whici 
then  amounted  to  3,156,050  tcn>,  and  was  the  larger 
output  known.  The  American  open-heatth  steel  mad. 
in  1901,  was  produced  by  90  works  in  14  Stales.  I 
the  previous  year,  94  works  in  17  States  made  oni-n 
hearth  steel.  The  four  States  in  which  this  steel  was  nr. 
produced,  iu  1901,  were  Maryland,  Kentucky,  Jlichiga: 
aud  Minnesota,  although  all  four  wore  producers,  in  I9i  i 
Rhode  Island  made  open-hearth  steel  for  the  linst  time, 
1901.  The  output  of  open-hearth  steel  made  by  the  ba^ 
process,  in  1900,  was  2,545,091  tons,  and  by  the  .acid  proc(> 
853,044  tons.  In  1901,  the  output  was  :  basic  steel 
3,618,993  tons;  and  acid  steel,  1,037,316  tons,  Thi 
following  table  gives  the  production  in  gross  tons  b 
States : — 


States. 

Basic 
Open-hearth 

Steel. 

Acid 
Open-hearth 

Steel. 

Total. 

New  England 

New    York   and    Xcw 
Jerse.v. 

Pennsvlvania 

Ohio.. 

87,629 
46.805 

2,810.230 
120,146 
3i3,395 
170,8-i8 

8.3,347               170.870 
36,180                8i,985 

7i4,533            3,59t.7ra 
64,797                184,iM.t 
45,127              a?»Mi 
53,332                2J4.au 

Other  States 

Total 

8,618,993            1,037,316            4,6S6,'!0!) 

Ot  the  above  output  for  last  year,  301,622  tons  wer 
opeu-hearth  steel  castings,  of  which  94,941  tons  were  reail 
by  the  basic,  and  206,681  tons  by  the  acid  process.  1 
1900,  the  output  of  open-hearth  steel  castings  w.as  177,4;! 
tons,  of  which  quautity,  42,64 1  tons  were  made  by  the  bssii 
and  134,847  tons,  by  the  acid,  process.  The  pioduotion  c 
open-hearth  steel  eastings  by  the  two  processes,  in  1901 
by  States,  is  given  iu  the  ant  exed  tabular  statemeot,  i 
gross  tons : — 


Slates. 

.icid          Basic 
Castings.  Castings. 

Total. 

New    England,    New    Y'ork,    and 
New  .lerse.v. 

33,105  1        3.989        .Ul^ 

104,0,'il            3,855  1     1(I8,48( 
68.885  1       87,097       !»,!«; 

1 

Oliio,  Indiana,  Illinois,  and  other 
Slates. 

Total 

206,681  :       94,941 

80]  C2: 

Chrome  Ore  in  Greece. 

Foreign  Office  Annual  Series,  No.  2764. 

Chrome   ore   is  extracted  in  Thessaly,  and  worked  ar 
exported  by  the  Greek  owners  of  the  property   on  which 
is  found  ;  considerable  consignments  are  annually  shippel ' 
the  United  Kingdom,  the  Continent,  and  America, 

XII.-FATS,  OILS,  AND  SOAP. 

Linseed  Crop  op  the  World. 
Chem.  Trade  J.,  April  19,  1902. 

According  to  the  Crop  Reporter,  published  by  the  Unili 
St.ates  Department  of  Agriculture,  the  Hax.seed  ci-op  of  I 
world,  for  1901),  the  latest  year  for  which  ccmprehensi 
figures  are  available,  amounted  to  64,466,500  bushels, 
against  61,726,600  bushels,  in  1899,  and  72,938,500  bushe 
in  1698.     In    1900,   Kussia   produced  32'06   per  cent. 


Maj-  li.  1902.] 
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le  woild's  crop;  UDited  State?,  31'02  per  cent.;  India, 
!-61  percent.;  Argentina,  13'73  percent.,  and  all  other 
juDtries  combined,  4  "56  per  cent. 

The  prices  made  upon  flaxseed  in  the  United  States,  in  the 
op  year  1900-1,  were  the  highest  in  20  years,  the  highest 
hicago  quotation  having  been  in  July,  1901,  when  the  price 
■  seed  reached  1  ■  90  dol.  per  bushel.  The  exports  of 
ixseed,  in  the  fiscal  year  ended  June  30,  1901,  were 
735,683  bushels,  v.alued  at  4,319,102  dols. ;  imports,  during 
e  same  year,  were  l,C31,7i6  bushels,  valued  at  2,098,207 
ilg.,  leaving  an  excess  of  exports  over  imports  of  1,128,957 
ishels. 

The  qoantity  of  oil  that  may  be  manufactured  from  a 
op  of  seed  such  as  that  of  1900  (20,000,000  bushels)  is 
)0ut  50,000,000  gals. ;  the  quantity  of  oil-cake  or  oil-cake 
eal  would  be  about  760,000,000  lb.  The  linseed  oil 
anufactured  in  the  United  Stales  practically  all  enters 
to  home  consumption,  the  average  annual  exports  not 
:ceeding  100,000  gals.  The  greater  part  of  the  oil 
,ke  and  of  the  oil  cake  meal,  on  tho  other  hand,  is 
;ported,  the  exports  of  this  product,  in  the  year  ended 
me  30,  1901,  having  been  453,1.t4,8GG  lb.,  which  may  be 
cepted  as  approximately  representing  the  exports  of  the 
1  cake  and  meal  made  out  of  the  1900  crop.  ( )f  American 
iseed  oil  cake  and  meal,  Germany,  in  the  iiscil  year  ended 
ine  30,  1900,  took  about  33  per  cent.,  and  the  United 
iiigdom,  28  per  cent.,  of  the  total  exports. 
The  growing  importance  of  Denmark  as  a  purchaser  of 
isced  cake  is  attracting  attention.  From  taking  less  than 
ght  per  cent,  of  American  exports,  in  1895,  in  the  year 
ided  June  30,  1900,  almost  23  per  cent,  were  consigned  to 
■r.  In  the  fiscal  year  1S99 — 1900,  about  84  per  cent,  of 
e  exports  of  oil  cake  and  meal  from  the  United  States 
ere  directed  to  Germany,  the  United  Kingdom,  and 
enmark,  the  remainder  of  the  United  States  shipments 
:ing  purchased  by  Holland,  lieigium,  and  France. 

LixoiECM  IX   Kansas  (United  States). 

Foreign  Office  Annual  Series,  No.  2763. 

A  fair  trade  in  linoleum  is  carried  on  and  might  be 
iveloped  ;  floor  matting  is  largely  imported  from  Japan, 
id  in  many  cases  it  would  seem  that  the  British  linoleum 
ight  replace  these  mattings. 

Soap  and  Candle  AIaterial  in  Aegestixa. 

Foreign  Office  Annual  Series,  No.  2767. 

There  appear  to  be  openings  for  raw  materials  used  in  the 
anufacture  of  soap  and  candles.  The  greater  part  of  the 
ida  ash  and  caustic  soda  comes  from  the  Uuited  Kingdom, 
It  none  of  the  tale,  little  of  the  resin,  and  only  a  dirain- 
hing  qcantity  of  the  palm  oil  and  wick. 

Eakth  Ncts  in  Bkitish  East  Africa. 

Bd.  oj  Trade  J..  April  17,  1902. 

lu  the  East  Africa  and  Uganda  Mail  of  the  loth  ulf.,  it 
slated  that  earth  nuts  can  be  grown  with  success  in  East 
frica. 

COPKA    IX    HOLLAXD. 

Foreign  Office  Annual  Series,  No.  2671. 

Copra  has  greatly  increased  in  importance  in  this  market. 
It  less  than  40,740  tons  being  disposed  of  in  Amsterdam, 
1901.  The  importation,  in  .Vm^terdam  alone,  amounted 
22,000  tons.  A  great  diminution  in  the  crops  was  re- 
irted,  and  as  the  consumption  is  steadily  increasing,  there 
as  much  activity  in  the  market  at  rising  prices.  Copra 
1  is  a  product  which  is  in  such  demand,  that  if  the  dimi- 
shed  supply  of  copra  be  not  made  np  by  larger  crops  and 
iportations,  prices  may  probably  still  advance. 
Quotations  for  copra,  during  1901,  ranged  from  15.«.  per 
>t.,in  January,  to  18s.  lOd.  per  cwt.,  in  December,  through 
steady  advance,  whilst  copra  oil  rose  from  21.  6s.  Td.  to 
•  18s.  hd.  per  cwt. 


Linseed  Oil  akd  CaivE  in  the  United  States. 
Foreign  Office  Annual  Series,  No.  2763. 

There  was  an  increase  of  over  20  per  cent,  in  the  linseed 
oil  and  cake  manufactured,  in  1901.  The  price  of  seed  was 
higher  than  the  average  (-fs.  9(f.)  of  five  years.  The  price 
of  oil  was  steady  during  the  year,  selling  at  the  mills  for 
about  2s.  2i/.  a  gallon.  The  export  of  cake  increased  by 
about  15  per  cent. 

XIII.  B.~  RESINS,    VARNISHES,  Etc. 

Tuni>ENTiNE,  Uesix,  and  Wood  Tab  in  the  United 
States  in  1901. 

Foreign  Office  Annual  Series,  No.  2  759. 

Spirits  of  turpentine,  resin,  and  wood  tar  are  mainly 
produced  by  the  States  of  Georgia,  Florida,  and  Alabama, 
and  also,  to  a  smaller  extent,  by  Xorth  and  South  Carolina, 
Mississippi,  and  Louisiana;  Xorth  Carolina  produces  about 
1 7,000  barrels  of  tar  yearly. 

According  to  official  figures,  the  industry  has  largely 
increased  in  the  past  10  years,  the  total  capital  now  invested 
being  1 1,847,490  dols.,  and  the  number  of  establishments  in 
operation,  1,503.  The  total  value  of  the  annual  product  is 
20,344,88s  dols.,  the  last  j  early  product  being  754,670 
barrels  of  spirits  of  turpentine  and  2,563,067  baixels  of 
resin.  t)f  this  output,  the  United  States  consumed  about 
53  1  er  cent,  of  the  turpentine,  and  a  little  over  7  per  cent, 
of  the  resin,  the  rest  being  shipped  to  foreign  countries. 

The  total  year's  output  of  the  different  Stales  in  ban-els 
of  crude  turpentine,  with  the  value  of  the  same,  was  as 
follows  :— 


States. 


Quantity. 


Value. 


North  Carolina . 
Soutli  Carolina  . 

Georfria 

Florida 

.\l!it)ama 

Louisiana 

Mississippi 


Barrels. 

331,720 

IflO.llilo 

l,515,5i:a 

1,-212,835 

373,003 

22,829 

S»,S29 


Dollars. 
],033,G;i5 

787.B5H 
8,110,4GS 
«,61S1,609 
2.0.3.V35 

)loJii4 
1,772,485 


The  receipts  and  exports  at  Charleston  from  April  1, 
1901,  until  December  31,  1901,  and  for  the  same  period  of 
1900,  were  as  follows: — Keceipts  last  season  were  2,185 
casks  of  spirits  of  turpentine,  and  7,836  barrels  of  resin,  as 
compared  with  2,017  casks  of  turpentine,  and  14,24R  barrels 
of  resin,  during  the  same  period  of  ISOO. 

The  total  exports,  from  April  1  to  December  1901,  were 
2,159  casks  of  turpentine,  and  8,258  barrels  of  resin,  as 
compared  with  1,720  casks  of  turpentine,  and  12,876  barrels 
of  resin,  during  the  same  period  of  1900,  and  the  stock 
remaiuing  on  hand  (and  on  shipboard),  at  the  end  of  1901, 
was  56  casks  of  turpentine,  and  678  barrels  of  resin,  as  com- 
pared with  307  casks  of  turpentine,  and  2,155  b.arrels  of 
resin,  in  1900.  Of  the  exports  last  year,  all  of  the  turpen- 
tine went  to  Xew  York  and  American  ports,  except  2,500 
barrels  of  resin,  to  the  LTnited  Kingdom,  and  1,700  barrels 
of  resin  to  Barcelona,  Spain ;  there  were  no  foreign  ship- 
ments. During  the  same  period  of  1900,  the  only  foreign 
shipments  were  4,600  barrels  of  resin,  to  the  LTnite<l 
Kingdom,  and  5,742  barrels,  to  Northern  European  ports. 

Another  step  taken  during  the  past  year  has  been  the 
experiments  at  Statesboro',  Georgia,  by  Professor  C.  H. 
Hei'ty,  of  the  State  University. 

The  object  of  these  experiments  is  to  develop  better 
methods  of  manufacturing  spirits  of  turpentine  and  resin, 
and  to  ascertain  if  there  be  a  better  way  of  extracting  the 
cum  from  the  pine  tree,  and  also  of  its  distillation.  It 
is  also  expected  to  enlist  the  co-operation  of  the  Govern- 
ment in  the  protection  of  the  pine  forests,  which  have  here- 
tofore been  cut  down  without  regard  to  their  preservation. 

It  is  hoped  that  the  result  will  induce  the  Government  to 
estiiblish  an  experimental  turpentine  farm  for  the  purpose 
of  gathering  information,  and  utilising  to  the  best  advantage 
the  products  of  the  pine. 
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Another  object  of  the  experiments  is  to  devise  some 
moans  of  extracting  the  cum  from  the  tree,  hy  the  use  of  a 
sort  of  metaUic  cup  for  the  former  to  flow  in.  The  jiresent 
plan  is  to  chop  into  the  side  of  the  tree  wliat  is  called  a  "box," 
about  2  or  3  ft.  from  the  gronnd,  into  which  the  gum  flows 
and  collects  until  it  is  dipped  out  b.v  the  gatherer.  From 
time  to  time  the  tree  is  "  chipped  oif  "  above  this  "  box  "  in 
order  to  promote  the  flow.  The  same  process  is  followed 
on  the  opposite  side  of  the  tree,  so  that,  when  finished  with, 
the  tree  is  mined. 

It  is  hoped  that  a  way  may  he  found  of  adjusting, 
perhaps,  a  galvanised-irou  cup  to  the  side  of  the  tree  in 
such  a  manner  that  the  gum  may  he  extracted  without 
destroying  its  growth.  By  the  use  of  the  right  appliances, 
it  is  believed  the  life  of  the  tree  will  be  prolonged.  There 
were  some  experiments  made  a  few  years  ago  with  some 
kind  of  "  cups,"  as  substitutes  for  turpentine  "  boxes,"  but 
their  use  was  abandoned,  as  they  were  found  too  costly. 

Std'annuh — The  comparative  receipts  at  the  port  of 
Savannah,  during  the  year  ended  Aug.  31,  1901,  were 
332,057  barrels  of  spirits  of  turpentine,  and  1,175,860  barrels 
of  resin,  in  comparison  with  315,849  barrels  of  turpentine, 
and  1,010,628  barrels  of  resin,  during  1900. 

The  exports,  during  the  past  year,  were  346,1  JO  barrels  of 
turpentine,  and  1,126,760  barrels  of  resin,  in  comparison  with 
300,739  barrels  of  turpentine,  and  1,029,214  barrels  of  resin, 
for  1900.  Of  last  year's  exports,  237,404  barrels  of  turpen- 
tine were  exported  to  foreign  countries,  and  of  the  resin 
exports,  644,595  b.irrels  went  to  foreign  countries. 

The  receipts  at  Savannah,  from  April  1  to  December  31, 
1901,  were  (including  stock  on  hand  on  April  1  last)  300,348 
barrels  of  turpentine,  and  958,327  barrels  of  resin,  and  the 
exports,  during  the  same  period,  were  274,225  barrels  of 
turpentine,  and  778,105  barrels  of  resin.  Of  the  exports, 
198,992  barrels  of  turpentine,  and  363,611  barrels  of  resin 
was  shipped  to  foreign  countries. 

XIII.  C— INDIA-RUBBER,  Etc. 

KuEBER  Exports  of  the  Gold  Co.\st. 

Colonial  Office  Annual  Series,  344. 

The  comparative  table  below  shows  the  quantities  and 
values  of  rubber  exported  from  the  Colony  to  the  countries 
mentioned,  during  the  last  three  years,  and  shows  a  large 
falling  off,  in  1900,  partly  due  to  the  disturbances  in 
Ashanti : — 


Countries. 

Quantity. 

1898. 

1899. 

1900. 

United  Kinjrdom 

(lermany 

Other  couni  ries 

Totals 

Lb. 

5,3SU,755 

eud.oou 

3,429 

Lb. 
5.249,.-.41 
822,414 
599 

Lb. 
3,0(3.1157 
322,009 
56,774 

6,984,184 

6,572,554 

3,442,440 

Countries. 

Value. 

1898. 

1899. 

1000. 

United  Kingdom 

£ 

495,502 

55,910 

255 

551,667 

£ 
622,851 
32,836      t 

•  41       1 

£ 
293.257 

Other  countries 

3.451 

Totals 

655,731 

328,156 

B.iLATA  :   Customs  Decision  (United  States). 

Bd.  of  Trade  J.,  April  17,  1902. 

Sheets  of  balata  (a  substance  resembling  india-rubber 
and  gutta-percha)  are  dutiable  at  the  rates  of  30  per  cent, 
or  35  per  cent,  ad  lah,  under  pars.  449  or  450  of  the  Tariff, 
according  as  Ihey  more  nearly  resemble  iudia-rubber  or 
gutta-percha. 


Robber  Forest  in  the  Soudax. 

BJ.  of  Trade  J.,  April  24,  1902. 

Considerable  quantities  of  rubber  trees  are  reported  ii 
the  Bahr-el-Ghazal.  The  Director  of  Woods  and  Forcs^ 
has  been  despatched  to  report  as  to  re-opening  th 
rubber  trade  of  the  Bahr-el-Ghazal,  which,  in  former  day« 
was  one  of  the  principal  sources  of  revenue  of  that  district 
It  is  also  hoped  to  develop  the  rubber  forests  io  South 
Western  Kordofan. 

XIV.— TANNING;  LEATHER;  GLUE,  Etc. 

.VUTIFICIAI.    Le.^TUHR    for    GkEMAXY. 

U.S.  Cons.  Reps.,  Aprils,  1902. 

ArtiBcial  leather,  for  upholstery,  bookbinding,  &c. 
of  the  (jiiality  made  in  Boston  and  in  Ohio,  would  fine 
a  market  in  Germany.  It  should  be  made  in  pieces  50  u 
100  yards  long,  and  li  to  2,j  yards  wide.  Samples  fron 
Boston  have  been  shown  and  approved,  but  are  fount 
rather  small  for  general  use. 

Leather  in  the  United  States. 
Foreign  Office  Annual  Series,  No.  2763. 

The  tanners  had  difficulty,  in  1901,  in  supplying  the 
demand,  as  hides  were  scarce,  and  about  10  per  cent 
more  had  to  be  paid  for  them. 

Heavy  No.  1  hides  ranged  from  5d.  to  S^d.  per  lb.,  snd 
light,  from  4|(7.  to  ojf/.  per  lb.,  during  the  year. 

The  chief  demand  was  for  smooth  chromes,  colt  skins. 
enamels,  and  kid  upper  leathers,  whilst,  in  heavier  and 
cheaper  grades,  there  was  less  business. 

Heavy  sole  leather  was  in  great  demand,  and  the  prici 
was  advanced  10  per  cent,  at  the  end  of  the  vear. 

XV.— MANURES,  Etc. 

Phosphates  and  Feutilisi;rs  ax  Charieston  (Ukitei 
States)  in  1901. 

Foreign  Office  Annual  Series,  N'o.  2759. 

Whilst  the  fertiliser  business  was  satisfactory,  the  miniDg 
of  phosphate  rock  in  this  State  was  not  so  encouraging,  a^ 
the  product  has  to  contend  now  with  the  Florida  and 
Tennessee  output.  Florida  annu.ally  mines  about  750,0<li 
tons  of  phosphate.  Tennessee  is  also  an  important  con- 
tributor to  the  yearly  supply,  and  both  these  States  (hip 
most  of  their  phosphate  rock  to  foreign  countries,  for,  a.' 
yet,  they  manufacture  comparatively  little  of  their  phosphatt 
production.  On  the  other  hand,  Charleston,  whilst  a  largt 
fertiliser  manufacturer,  has  never  been  a  foreign  exporter  oi 
either  crude  rock  or  its  manufactured  products,  most  of  tlu 
foreign  roek  shipments  being  exported  from  Beaufort,  Pott 
Hoyal,  Savannah,  and  Brunswick. 

Charleston  continues  the  leading  centre  throughout  th( 
country  for  the  manufacture  of  phosphate  fertilisers,  and  th( 
business  seems  to  be  steadily  increasing.  The  past  year  wat 
not  so  encouraging  for  miners  of  phosphate  rock,  theofficia 
figures  showing  a  falling-off  in  the  rock  trade  at  Cliarleslor 
of  60,105  tons  as  compared  with  1900,  and  a  decrease  ol 
42,689  tons  at  Beaufort.  There  was  a  satisfactory  incrensi 
in  the  output  of  commercial  fertilisers,  Charleston  shovlnc 
a  gain  of  53,064  tons,  and  Beaufort,  10,000  tons.  The  tola 
Charleston  production  last  season  was  429,378  ton.s,  »■ 
compared  with  376,314  tons,  for  1900,  and  the  value  of  tt< 
increase  was  630,768  dols.,  with  pro.spccts  for  a  gooc 
business  next  season. 

It  was  estimated  that  3,000,000  tons  of  phosphate  roci 
were  required  to  supply  the  world's  demands  last  seasoD,  o 
which  Europe  required  2,000,000,  and  the  United  Slates 
1,000,000  tons.  Of  the  Kuropean  supply,  Florida  shippet 
550,000  tons ;  Tennessee,  200,000  tons ;  and  South  Carolina 
100.000  tons. 

During  the  season  1900-1,  there  were  not  so  man; 
iiidependent  companii'S  interested  in  this  industry  at  Char 
Icston  as  heretofore,  the  combined  output  being  the  largo 
of  any    city    in    the   I'nitcd   States.     Al!  but   four  of  tin 
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impanies  are  owned  by  the  Virginia-Carolina  Chemical 
0.,  and  have  been  incorporated  into  a  syndicate  con- 
oiled  by  the  last-named  company.  This  syndicate  has 
■cured  control  of  nearly  all  the  southern  mills,  with  the 
tcep'ion  of  about  25,  and  it  now  owns  the  most  important 
aosphate  tracts  and  the  largest  fertiliser  factories. 
The  imports  of  kainit,  potassium  chloride,  pyrites,  sulphur, 
trate  of  soda,  and  other  chemicals  used  in  the  manufacture 
■  commercial  fertilisers  having  phosphate  as  a  ba.<is, 
Igregated,  last  year,  180,828  tons  of  chemicals,  valued 
1,540,402  dols.,  in  comparison  -with  similar  imports, 
iring  J900,  of  128,929  Ions,  worth  773,353  dols. 
Daring  the  commercial  year  ended  August  31,  1901,  the 
tal  shipments  of  Tennessee  phosphate  rock  were  446,085 
DS, in  comparison  with  shipments,  in  1900,  of  464, G08  tons, 
owing  a  decrease  of  a  little  over  18,000  tons  last  season, 
f  last  year's  shipments,  177,532  tons  went  to  domestic 
aces,  and  268,553  were  shipped  to  foreign  countries. 
The  State  of  North  Carolina  is  reported  to  have  mined 
,000  tons  of  phosphate  rock,  during  1901,  as  compared 
th  15,000  tons,  in  1900.  There  are  no  foreign  shipments 
)™  this  State,  the  output  being  consumed  by  domestic 
rchasers. 

Florida  maintains  her  position  as  the  largest  phosphate- 
oducing  State  in  the  Union.  Last  year,  liruiiswick 
ported  23,009  tons  of  Florida  rock,  as  compared  with 
(15  tons,  in  1900,  and  from  Savannah,  the  imports,  in 
01,  were  144,861  tons,  in  comparison  with  126,860  tons, 
•  1900. 

There  is,  at  the  present  time,  about  15,000,000  dols. 
iVSted  in  Florida  phosphate  mining,  and  this  State  could 
iily  produce  1,000,000  tons  annually,  if  it  were  necessary  ; 
is  simply  a  question  of  price.  Florida  has  lost  uo 
itomers  rucently,  unless  it  be  Japan  and  Australia, 
lieh  may,  in  future,  be  able  to  supply  their  wants  from 
iristnias  Island.  As  phosphorus  is  now  being  made 
im  phosphate  rock,  it  opens  up  a  new  use  for  the  higher 
ides.  Florida  furnishes  soft  rock,  hard  rock,  river  pebble, 
1  laud  pebble  as  maybe  required,  all  of  good  quahty, 
:h  an  analysis  ranging  from  60  to  85  per  cent,  of  phos- 
ate  of  lime. 

Fhe  closing  prices  for  hot-air-dried  phosphate  rock  at 
arleston,  on  December  3 1 , 1 !' 0 1 ,  was  3  dols.  50  cents  per  ton, 
.b  in  .\shley  River,  with  the  tone  of  the  market  quiet, 
^ealso  this  journal,  1901,  1045.) 


Phosphate  Fertilisers  at  Savaxsaii  (Uxited 
States),  rs  1901. 

Foreign  Office  Annual  Series,  No.  2759. 

Che  phospate  fertiliser  trade,  during  1900,  was  the  largest 
the  history  of  the  State  of  Georgia.  The  sales  of 
tilisers,  during  the  season  1900-1,  were  473,839  tons,  as 
spared  with  407,839  tons,  for  1900. 
V  number  of  new  enterprises  have  been  started,  chief 
ODg  them,  probably,  being  the  Blackshear  Manufacturing 
,  of  Blackshear,  (Georgia,  with  a  capacity  of  15,000  tons 
iiially.  The  Southern  States  Phosphate  and  Fertiliser  Co., 
)se  manufacturing  plant  is  at  Savannah,  will  also  be 
iy  to  commence  operations  very  early  in  the  new  year, 
li  a  capacity  of  30,000  tons.  This  will  be  the  largest 
iliser  plant  in  Savannah,  though  the  combmcd  works  of 
Virginia-Carolina  Chemical  Co.,  would  be  larger.  Some 
s  ago  the  Virgini.a-Carolina  Chemical  Cc.  lost  the  acid 
mber  of  one  of  their  S.ivannah  factories,  but  thev  are  now 
-tructing  another  of  larger  capacity.  The  plant,  that  was 
jht  by  them  from  the  Commercial  Guano  Co.,  has  fallen 
the  hands  of  the  Southern  Cotton  Oil  Co.,  under  a  99 
•s'  lease,  and  it  is  doubtful  if  any  fertilisers  will  be 
mfectnred  there  during  the  new  season.  But  the  increase 
oe  acid  chambers  of  "the  Comer  Hull  Works  will  make 
product  of  both  plants  about  the  same  as  it  formerly 

here  is  to  be  more  competition  in  the  fertiliser  trade  than 
tofore,  owing  to  new  factors  now  entering  the  business, 
■h  are  likely  also  to  stimulate  present  mannfacturers  to 
i  aggressive  action  in  future. 


The  Armour  Fertiliser  Co.  is  now  building  at  Atlanta,  Ga., 
a  60,000  ton  factory,  and  it  proposes  to  utilise  there  the 
blood  and  tankage  from  its  various  slaughter-houses.  (See 
also  this  Journal,  1901,  S57,  531.)  This  movement  by  the 
Armour  Co.  has  caused  the  Virginia-Carolina  Chemical  Co. 
to  buy  cotton-seed  oil  mills  throughout  the  South,  with  a  view 
of  controlling  the  output  of  ammoniatcs  in  the  shape  of 
colton-seed  meal.  These  two  companies  will  be  active 
competitors  in  the  6eld  during  the  next  season. 

Jlost  of  the  phosphate  rock  shipped  from  this  port  is 
Florida-mined,  brought  here  by  railway  for  export  abroad. 
The  total  shipments  of  rock  from  Savannah,  during  the  year 
ended  August  31,  1901,  were  138,504  tons,  and  the  market 
quotations  on  thi-  above-named  date  were  about  6  dol.  90  c. 
per  ton,  fo.b.  at  Atlantic  ports,  for  Florida  hard  rock, 
guaranteed  77  percent,  of  bone  phosphate  of  lime,  3  percent, 
of  oxide  of  iron  and  alumina,  and  3  per  cent,  of  moisture. 
(See  also  this  Journal,  1901,  1045.) 

ClIEfflCAI.    MAXtTRES    !>"    GeEECE. 

Foreign  Office  Annual  Series,  No.  2670. 

Small  sample  shipments  of  various  chemical  powders  and 
manures  of  British  manufacture,  intended  to  combat  the 
peronospora,  oidiiim  and  other  maladies  of  the  currant  and 
grape  vineyards,  were  tried  on  a  small  scale  last  year,  but 
as  all  vineyards  were  unusually  healthy  throughout  the 
season,  it  was  not  possible  to  judge  of  their  efficacy.  Greek 
growers,  as  a  rule,  arc  averse  to  any  experiment  of  this 
kind  ;  still,  should  any  of  these  preparations,  especially  if 
cheaper  than  suli)hate  of  cojiper,  prove  beneficial,  there  is 
no  doubt  that  a  large  trade  would  result  in  time. 

XVI.— SUGAR,  STARCH,  GUM,  Etc. 

Sugar  Conference  at  Brussels. 

Parliamentan/  Paper,  April  22,  1902. 

This  paper  (Miscellaneous,  Ko.  5,  1902),  issued  by  the 
Foreign  Office,  contains  "  Correspondence  relating  to  the 
Brussels  Sugar  Bounty  Conference." 

It  contains  the  instructions  of  the  Government  (o  the 
British  Delegates ;  the  views  of  the  Delegates  themselves,  on 
December  21,  190!  ;  the  propositions  submitted  to  them  by 
the  Belgian  Premier,  as  President  of  the  Conference  ;  the 
official  views  of  the  India  Office  ;  the  final  instructions  of 
the  British  Government ;  and  many  points  of  minor  interest. 
(See  also  this  Journal  1902,  439.) 


SoGAR  Crop  of  British  Gviana. 
Colonial  Office  Annital  Series,  No.  349. 

The  sugar  crop  of  the  Colony,  in  1900-1,  amounted  to 
94,74.1  tons,  as  against  84,782,  for  1899-1900.  The  market 
conditions  during  the  year  were  not  unfavourable,  and  prices, 
as  may  be  gathered  from  the  subjoined  fioures,  were 
somewhat  in  advance  of  the  previous  year  : — 


Susar,  \-acuum  pan.  sold  in  the  United 

Kingdom,  per  ton. 
Sugar,  refininir.  sold  in  the  United 

States,  per  ton. 

Sugar,  molasses 

Molasses,  vacuum  pan,  per  pitncheou 

of  100  gallons,  .vellow  V.F. 
Molasses,  Muscovada  Grocerv 


1899—1000.    I    1900—1901. 


P.   s.  d. 
13  10  10 


11  13    4 


9    7    6 
4  15  10 


4     6    7 


13  15 

d. 

0 

11  17 

G 

9  11 
5    9 

8 

5    6    3 


New  Sugar  Factories  in  France. 

Foreign  Office  Annual  Series,  No.  2754. 

An  important  sugar  manufactory  with  a  large  capital  has 
recently  been  established  at  Feuqui^res-en-Vimen,  and  a 
sugar  refinery  at  CoUeville,  near  Fecamp,  will  be  opened 
this  vear. 
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Suo\u  Peodtiction  in  Dexmark. 
Bd.  of  Trade  J.,  April  17,  1902. 

According  to  a  report  by  the  French  Legation  at  Copen- 
hagcn.thereare  about  13  sugar  refineries  in  Denmarl?,  nearly 
all  of  which  belong  to  an  association  called  "  De  Danske 
SuUUerfabrikker,"  at  Copenhagen. 

The  total  production  of  sugar  in  Denmark  was  33, LI? 
tons,  in  1898, 41,140  tons,  in  1899,  and  50,750  tons,  in  1900. 
It  is  estimated  that  the  production  for  1901  will  reach 
35,000  tons. 

No  bounlies  are  granted  to  Danish  sugar  manufacturerf, 
anil  Danish  refiueries  are  not  connected  with  any  foreign 
companies  or  associations.  The  import  duty  on  foreign 
sugar  is  ^  tire  (jiZ.)  per  lb.  The  home  product  is  taxed  at 
the  rate  of  2\  ore  (  r^rf.)  per  lb.  The  importation  of  foreign 
sugar  into  Denmark  is  very  gieat.  Denmark  does  not 
export  any  sugar. 

X  VII.— B RE  WING,  Etc. 

Alcohol  fob  the  Manufacture  op  Visegar 
IN  Belgiom. 

Bd.  of  Trade  J.,  April  17,  1902. 

A  Ministerial  Decree  appeared  in  the  MonUeur  Beige  of 
the  26th  ult.,  raising  the  excise  on  vinegar  from  the  residiie 
of  currants,  from  which  wine  has  been  manufactured  in 
Belgium. 

A  further  Decree  increases  the  rebate  on  alcohol,  intended 
to  be  converted  into  vinegar,  from  36  francs  to  70  francs 
per  hectol.,  in  virtue  of  the  law  authorising  a  total  or 
partial  rebate  of  the  excise  on  alcohol  used  for  industrial 
purposes. 

Metuvlatiox  i.\  Natal. 

Bd.  of  Trade  J.,  April  3,  1902, 
and  Chem.  and  Druggist,  April  19,  1902. 

The  regulations  made  in  1897  have  been  rescinded,  and 
under  last  year's  Excise  Act,  the  Governor  in  Council  has 
issued  two'notices,  Nos.  128  and  130.  The  first  deals  with 
manufacture  and  storage.  Ko  distiller  may  methylate  less 
than  270  galls,  of  spirit,  of  not  less  than  59°  above  proof, 
but  spirit  of  04°  above  proof  or  over  may  be  methylated  for 
use  in  the  arts  and  manufactures  in  quantities  of  not  less 
than  54  galls.  The  quantity  to  be  methylated  at  any  time 
must  be  a  multiple  of  9  galls.,  and  the  wood  naphtha  to  be 
employed  thould  be  60°  above  proof,  and  contain  not  less 
than  80  per  cent,  of  methylic  alcohol.  In  the  United 
Kingdom,  the  wood  naphtha  must  contain  between  72  and 
80  per  cent,  of  methylic  alcohol  and  certain  minimum 
quantities  of  other  ingredients  which  give  the  deleterious 
character  to  the  methylated  spirit ;  the  Natal  authorities 
make  no  provision  of  this  kind,  but  stringent  regulations 
are  made  as  to  the  examination  of  all  materials  employed, 
and  the  supervision  of  the  work  of  methylatiug.  The 
Kegulations  provide  that — 

Imported  methylated  spirits  mixed  with  any  ingredient 
or  substance  of  any  description  or  kind  whatsoever,  on  being 
landed,  must  be  placed  in  an  approved  warehouse,  and  not 
be  removed  until  a  sample  has  been  examined  and  certified 
by  the  Government  chemist.  The  cost  for  conveying  or 
examining  samples  and  for  marking  packages  is  to  be  paid 
by  the  importer  before  the  spirits  are  removed.  Each 
package  or  vessel  nmst  be  legibly  marked  in  letters  of  not 
less  than  one  inch  in  height,  with  the  words  "  Methylated 
spirits  "  painted  in  oil  colour.  Crude  methylic  alcohol  or 
imported  methylated  spirits  must  be  contained  in  vessels  not 
exceeding  100  galls,  capacity. 

Tlie  regulations  as  to  sale  of  methylated  spirit  state  that  it 
is  a  mixture  of  9  galls,  of  spirit  of  wine,  of  not  less  strength 
than  59°  above  proof,  and  1  gall,  of  wood  naphtha. 

XVIII.  A.-FOODS. 

Casein  in  Hunsaky. 
Chem.  and  Druggist,  April  19,  1902. 
A  Budapest  firm  is  erecting  a  casein  factory  at  Maria- 
Tberesiopel.  The  Government  has  promised  a  subsidy  of 
720/.,  on  the  condition  that  the  factory  shall  use  all  the 
cheese  produced  by  the  union  of  agriculturists  of  the  country, 
viz.,  about  COO.OOO  kilos,  yearly. 


O1.EOMARGARINI5    AND    PkESERVATIVES    IN    THE 

United  States. 
Fortiyn  Office  Annual  Series,  A'o.  2763. 

The  manufacture  of  oleomargarine  in  the  United  States 
showed  a  slight  falling  off,  in  1901,  104,943,856  lb.  hein" 
manufactured,  and  of  this,  62,730,000  were  made  in  Illinois, 
Kansas,  and  Missouri. 

Many  preservatives  are  offered  for  sale,  most  of  which  are 
made  of  some  of  the  following  :  borax,  boric  acid,  salicylic 
acid,  salicylate  of  soda,  benzoic  acid,  benjoate  of  soda, 
ammonia,  formaldehyde,  or  sulphates.  Of  07  samples 
examined  by  the  Department  of  Agriculture,  33  coataincd 
borax  or  boric  acid,  10  salicylic  acid,  and  3  formaldehyde. 
Formaldehyde  was  once  much  used  here  iu  milk,  hut  tlie 
practice  is  not  prevalent  now. 

XX.-FINE  CHEMICALS,  Etc. 
Cinchona  Baric  in  the  NETiiEULANns. 
Foreign  Office  Annual  Series,  No.  2671. 

The  importation  of  bark,  in  1901,  was  agiiin  very  large, 
Amsterdam  receiving  6,642  tons,  as  against  5,000  tons,  io 
1900.  Notwithstanding  the  large  supply,  prices  remained 
tolerably  firm  throughout  the  year,  and  the  stocks,  at  the 
close,  were  comparatively  insignificant.  Prices  average:! 
l-rfi''-  P^""  "°''>  •''^  compared  with  2Jjrf.,  in  1900,  and  closed 
firmly  at  about  the  first  quotation. 

XXII.— EXPLOSIVES.  Etc. 

DvNAMiTE  Factory  at  JIo.vtekey-  (Mexico). 

U.S.  Cons.  Heps.,  April  15,  1902. 

A  concession  has  been  granted  for  the  establishment  of  a 
dynamite  and  explosives  plant  at  Monterey,  convenient  to 
the  many  raining  properties  of  that  district.  (See  also  this 
Journal,  1903,  203.) 


IJattnt  ai'st* 


N.B.— In  these  lists,  [A]  means  "Application  for  Patent," anJ 
[C.S.],  "  Complete  Specification  Accepted." 

Where  a  Complete  Specification  accompanies  an  Application, an 
asterisk  is  afflsed.  The  dates  given  are  (i)  in  the  case  o(  Applica- 
tions for  Patents,  the  dates  of  application,  and  (ii)  in  the  case  of 
Complete  Specillcations  Accepted,  those  of  the  Official  Journal 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  OlHce  immediately,  and  to  oppoaition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINEIir. 

[A.]   9268.  J.   Hurkett.     Metallic   kegs,  drums,  and  the 
like.     Apr.  22. 
„      9437.  A.  Coequyt.    Air  or  gas  compressors.    .\pr.  33 
„      9600.  Albany  Mfg.  Co.,  Ltd.,   and  F.   Lamplouph 
System   for  the  economical  conversion  of  liquid 
'  air  into  power.     .Vpr.  25. 
„      9655.  A. G. Enoch.  Refrigerating apjiaratus.  Apr. 2i: 
„      96G0.  \V.    Doman   and    \V.   Jones.     .Vpparatus  fui 
use  in  washing  and  purifying  or  absorbing  gaseS- 
Apr.  26.  jl 

„      9705.  A.  S.  Legg.    Improved  apparatus  for  nuxinjl 
definite  quantities   of  one  liquid  or  solution  will 
another.     Apr.  26. 
„      9724.  C.  Harvey  and  W.  Paddock.     Indicators  foi 
use  in  connection  with  storage  tanks  and  othei 
closed  vessels,  and  method  of  and  appliances  foil 
producing  a  certain  part  of  such  indicators.  Apr.  28t 
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]   ?S54.  A.  J.  Boult. — From  D.  Eojaf,  FriiDce.    Filters         [^ 
Apr.  29.  ' 

10,134.  S.  Puplett.  Condensers  and  coolers  for 
coiulensib'.o  gases,  fluids,  and  other  substances. 
May  2. 

10,143.  J.  Grouvelle  and  H.  ArqucmbouTg.  Coolers 
or  condensers,  also  applicable  for  use  as  heaters  or 
evaporators.     May  2. 

J0,165.  J.  H.  Ilolman  and  J.  M.  Holman.  Appa- 
ratus for  comprcssin<r  air  and  other  leases.    May  2. 

10,178.  T?.  II.  Wilkinson.  Formation  and  closing 
of  tins  for  condensed  milk,  cream,  butter,  and 
other  foods,  chemicals,  paints,  and  other  articles 
requiring  to  be  kept  air-tight  and  liquid-tight. 
May  2. 
]  S074  (1901).  Bloume.  Refrigerating  process  and 
apparatus  therefor.  Apr.  ;sn.  Date  applied  for 
under  International  Convention,  Sept.  21,  1900. 

S146  (I'JOl).  Stewart  and  Wishart.  Centrifugal 
machines.     Apr.  30. 

8571  (1901).  Lockwood.  Construction  of  valves 
for  fluids  or  gases.     Apr.  30. 

8666  (1901).  Siebert.  System  of  and  apparatus  for 
refrigerating  and  ice-making.     Apr.  30. 

11,594(1901).  Hallett.  Apparatus  suitable  for  heat- 
iDg  or  evaporating  water  or  other  liquid,  and  for 
condensing  steam  or  other  fluid.     May  7. 

12,116(1901).  Wheatley.— From  Richards.  Centri- 
fugal pumps. 

13,162  (1901).  Read.  Pump  vahe  applicable  to  air 
and  circulating  pumps  and  the  l:ke.     May  7. 

20,324  (1901).  Henderson.  Devices  for  increasing 
and  decreasing  the  sensitiveness  of  oscillating 
beams,  primarily  of  balance  and  scale  beams  for 
weighing  uses.     May  7. 

23,220(1901).  Hyde.  Abrasive  wheels  or  the  like. 
May  7. 

2973  (1902).  Boult.— From  Wayne  Chemical  Co. 
Means  for  packing  chemicals.     Apr.  30. 

4398(1902).  Kurka."   Filter.     May  7. 

5750(1902).  Laidlaw.  Centrifugal  machines.  Apr.  30. 


II.— FUEL,  GAS,  A.ND  LIGHT. 

9198.  C.  E.  J.  Berthold.  Manufacture  of  pellets  in 
combination  with  metal  wire  or  metal  foil  for  induct- 
ing the  self-ignition  of  combustible  gas.    Apr.  21. 

9237.  T.  D.  Kyle.  Combustion  of  fuel  in  boiler  and 
other  furnaces,  and  apparatus  therefor.*    Apr.  21. 

9278.  M.  Hayashi.  Incandescent  electric  lamps. 
Apr.  22. 

9299.  II.  H.  Lake. — From  American  Furnace  Co., 
United  States.     Furnaces.*     Apr.  22. 

9307.  G.  MiJller.  Improved  method  of  heating  sub- 
stances in  crucibles  and  the  like,  and  apparatus 
therefor.     Apr.  22. 

9339.  K.  Nordmann.  New  or  improved  method  for 
producing  the  heads  of  incandescent  mantles. 
Apr.  22. 

9356.  F.  W.  Uayward,  R.  C.  Fox,  and  E.  Wilkinson. 
New  inflammable  and  explosive  gas  suitable  for 
internal  combustion  motors  and  other  purposes. 
Apr.  23. 

9382.  C.  Ricci.     Sprayers  for  oil  engines.     Apr.  23. 
9404.  N.  Beck  and  R.  Dior.     Burner  for  liquid  fuel.* 
.\pr.  23. 

9407.  W.  Smiih  and  J.  Smith.  Gas  heatinu- apparatus. 
Apr.  23. 

9412.  R.  Langhans.  Process  for  manufacturing 
metallically-skeletonized  earthy  incandescent  struc- 
tures for  producing  light.     April  23. 

9425.  H.  Salsbury.     Lamps.     April  23. 

9  434.  A.Clement.  Carburetters  especially  applicable 
for  motor  bicycles.     Apr.  23. 


.]   9.534.  ,T.  E.  Dowson.     Manufacture  of  generator  gas 

and  apparatus  used  therewith.     Apr.  24. 
95G4.  A.B.  Trythall.  Improved  method  of  and  means 

for  automaticall3-  igniting  fuel.     Apr.  25. 
9598.   P.  Winand.  Improved  process  and  apparatus 

for  rapidly  producing   a  gas   suitable  for  driving 

gas  engines  and  other  appliances.*     Apr.  25. 
9612.  C.  E.   J.   Berthold.     Improved   apparatus   for 

automatically  ignHing  gas  jets.     Apr.  25. 
9G13.  C.  E.  J.  Berthold.     Improved  appliance  to  gas 

burners  for  providin'j  a  warmed  air  supply  thereto. 

Apr.  25. 

9622.  G.  C.  Trewby.     Gas  retorts.     Apr.  25. 
9641.  F.Windham.     Acetylene  generators.'     Filed 

Apr.  25.     Date  applied  "for.  Apr.  26,   1901,  being 

date  of  apphcation  in  United  States. 
9648.  G.IJ.  Smith.     Apparatus  for  heating  by  iiquid 

fuel.     Apr.  25. 
9758.  \^'.  G.  Potter.     Argan  burners  and  the  like  for 

gas  lighting.     Apr.  28. 
9785.  R.  I>.  Ransford. — From  La   Compagnie   Uni- 

verselle  d'Acetylene,  France.     Apparatus  for  the 

manufacture  of   gas  by  the  reaction   of  a  liquid 

upon  a  solid.*     Apr.  28. 

9799.  C.  E.  J.  Berthold.     Automatic  gas  lighters. 

Apr.  28. 
6851.  F.  Ros6.     Self-generating  gas  lamp.     Apr.  29. 
9865.  R.  S.  Lovelace.     Electrical  ignition  devices  for 

internal  combustion  engines.     Apr.  29. 

9871.  W.  T.  Sugg.  Manufacture  of  mantles  for 
incandescent  gas  lighting.     Apr.  29. 

9874.  E.  de  N.  Anderson.     Gas  lighters.*     Apr.  29. 
09O1.    A.   Bollicckx.       -Apparatus   for   distributing 
motive  fluid  in  engines.     Apr.  29. 

9902.  W.  L.  Wise.— From  E.  Von  Szalay,  Hungary. 
Manufacture  of  carbide  cartridges  for  acetylene 
generators.     Apr.  29. 

9937.  K.  Trobach  and  K.  Schultze.  Improved  pro- 
cess and  apparatus  for  generating  gaseous  products 
of  combustion  and  steam  under  pressure.  Apr.  30. 

9974.  E.  Willshear.  Improved  furnace  for  the 
combustion  of  organic  material  and  the  like. 
Apr.  30. 

9987.  O.  H.  Erich.  Incandescent  gas  burners,  for 
illuniiDaticg  purposes.     Apr.  30. 

10,004.  W.  II.  Jeffery  and  A.  G.  Jeffery.  Anti- 
vibrators  for  incandescent  gas-burners.     May  1. 

10,034.  R.  Ilonore.  Furnaces  for  the  production  of 
oil  gas.     Jlay  1 , 

10,055.  A.  II.  Goodwin,  F.  A.  Keil,  and  J.  Dougail. 
Apparatus  for  use  in  connection  with  the  manu- 
facture of  coal  gas.     May  1. 

10,064.  G.  M.  Ililger.  Apparatus  for  feeding  a 
liquid  compound  to  a  steam  boiler,  feed-water 
heater,  and  the  like.    May  1. 

10,079.  U.  Scorey.     Oil  lamps.     May  1. 

10.169.  A.  G.  Bloxam. — From  La  Soc.  Anon,  des 
Crystalleries  du  Val-Saint,  Lambert,  Belgium. 
Improved  regenerator  for  l.imps  having  a  chimney.* 
May  2. 

10.170.  W.  Holzer  and  W.  F.  L.  Frith.  New 
process  for  treating  fuel.     May  2. 

10,17.5.  J.  B.  Harris.  Smoke  consuming  furnaces 
and  fireplaces.     May  2. 

10,176.  A.U.  Cook.  Acetylene  gas  generators.  May  2. 

10,189.  A.  L.  Lean.     Electric   incandescent  lamps 

and  means  for  connecting  the  same  in  the  electric 

circuit.     May  2. 

10,210.  A.  Berry.  Improved  smoke  burner  vVith 
automatic  air  inlet.     Alay  3. 
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[A..]  ]0,212.  G.F.  Lawrence  and  A.  .T.  Field.     Ignition 

device  for  firing  gases  in  petrol    and    the   like 

engines.     May  3. 
[C.S.]  6615  (1901).  Bremer.     Arc  lamps.     May  7. 

„      8479(1901).  Roy.     Apparatus  for  burning  vapours 

for  producini;  incandescent  light.     Apr.  .'iO. 
„      854G  (1901).  Meissner  and  Richter.     Apparatus  for 

heating  by  means   of  petroleum    and  other  liquid 

fuel.     May  7. 
„      8702  (1901).  Slratliy    and    Riley.      Acetylene   gas 

lighting.     Apr.  30. 

„  9238(1901).  Smith  and  Smith.  Down-draught  kilns. 
May  7. 

„  9400(1901).  Mi».sire  and  Missire.  Mantles  for  in- 
candescent gas  lighting.     May  7. 

„  9042  (1901).  Dyson.  Apparatus  or  injeetois  for 
burning  oil  or  liquid  fuel  in  furnaces.     Apr.  30. 

„  10,315  (1901).  Glover.  Furnaces  of  steam  boilers. 
Apr.  5.0. 

„  10,568  (1901).  Marshall.  Smoke-eonsmning  and  coal- 
saving  apparatus  for  steam  boiler  furnaces.  May  7. 

,,  11,518  (1901).  Desandre.  Method  of  heat  insulation. 
Apr.  30. 

„  lii,I34  (1901).  Lee.  Electric  arc  lamps  and  elec- 
trodes therefor.     May  7. 

,,  12, -413  (1901).  Buhlmann.  Process  of  manufacturing 
iucaudescent  mantles.     Apr.  30. 

„  12,5'i2  (1901).  Smith-Rewse  and  Coates.  Gas  puri- 
fiers and  the  like.     Apr.  30. 

„  12,895  (1901).  Smith  and  Wincott.  Gas  producers. 
Apr.  30. 

„  13,047(1901).  Koppers.  Arrangements  for  treating 
gas-water  with  continuous  working.     Apr.  30. 

„  13,125  (1901).  Littler.  Means  of  regulating  the 
supply  of  air  to  the  combustion  chamber  of  furnaces. 
May  7. 

„      13,833  (1901).  Rrownlow.     Kilns.     May  7. 

„      20,112  (1901).  Kjoersgaard.     Oil  lamps.     May  7. 

„  21,290  (1901).  Thornton  and  Smith.  Smoke-con- 
suming furnaces.     May  7. 

„  23,278  (1901).  Koppers.  Regenerative  coke  oven 
with  separate  distribution  of  gas  and  air  to  the 
heating  flues.     May  7. 

,,      454  (1902).  Crease.     Manufacture  of  incandescence 

mantles.     Apr.  30. 
„      701  (1902).  Hewctt.— From  De  Jong.     Self-feeding 

surface  carburetters  for  motor  cycles  and  the  like. 

May  7. 
„      1491  (1902).  Wiesner  and   Hartmann.     Device  for 

separating  chimnej-soot  from  smoke.     Apr.  30. 

„  2800(1902).  Williams.  Miners' safety  lamps.  May  7. 
„  3246  (lEOa).  Kruseman.  Acetylene  lamps.  Apr.  30. 
„      3522    (1902).    Conway.       Devices    for    preventing 

smoke   and   increasing   combustion   in    furnaces. 

May  7. 
„      3S28  (1902).  Roberts. — Hot  blast  stoves.     May  7. 
„      3831  (1902).  Roberts.— Hot  blast  stoves.     May  7. 

„  4522  (1902).  Apple.  Electric  ignition  apparatus 
for  internal  combustion  engines.     May  7. 

„  4549  (1902).  Longuemare,  nee  Lechesne.  Carbu- 
rettors for  motors.     May  7. 

„  61100  (1902).  Eisemann.  Apparatus  fvr  producing 
high  electrical  potentials  and  means  for  utilising 
the  same  for  the  ignition  of  explosive  mixtures  or 
compounds  in  explosion  motors.     May  7. 

„      6209  (1902).  Johnson.     Electric  arc  lamps.    May  7. 

„  6725  (1902).  Lake. — From  ISattistiui,  Orcngo  & 
Co.  Treatment  of  fuel  for  furnaces  and  the  like. 
Ajir.  30. 


[C.S.]  6826  (1902).  Bishop.      Acetylene   gas    generator. 
Apr.  30. 

„  6858  (1902).  Bishop.  Acetvlene  gas  generators 
Apr.  30. 

III.- DESTRUCTIVE  DISTLLLATIGN,  TAB 
PRODUCTS,  PETROLEUM. 

[A.]  9196.  W.  Walther.  Treatment  of  mineral  oils  to 
render  them  available  as  ingredients  of  siap  au  1 
varnish.  Apr.  21. 
,,  9410.  L.  Edeleanu  and  G.  A.  Filiti.  Improvcc 
manufacture  of  nitro-products  from  petroleum  oi 
mineral  oil  distillates.  Apr.  23. 
„  10228.  G.  Wegelin.  Processes  of  mauufaclurino 
soot  from  tar  and  other  carbonaceous  substances 
and  apparatus  for  carrying  the  same  into  effect  * 
Miy  3. 

[C.S.]  10,663  (1901).  Daeschner.     Process   for  separaliu;; 

the  resinous  parts  without  their  decomposition  from 

mineral  oils  or  the  like.     May  7. 
„      25,469  (1901).  Miiller.      Process  of  and  apparatus 

for  fractional  distillation.     May  7. 
„      6972(1902).  Mefhail.     Distillation  of  mineral  oils 

and  their  distillates.     Apr.  30. 

XV.— COLOURING  MATTERS  ai«d  DYESTUFFS. 

[A.]  9163.  A.  Ashworth  and  J.  Biirger.  Production  ol 
blue  colouring  matters.     Apr.  21. 

„  9194.  H.  E.  Newton. — From  Farbenfabr.  vorm.  F. 
Bayer  and  Co.,  Germany.  Manufacture  and  pro. 
duction  of  new  anthraquinone  derivative.*,  .\pr.21, 

„  9195.  H.  E.  Newton. — From  Farbenfabr.  vorm.  F. 
Bayer  and  Co.,  Germany.  Manufacture  and  pro- 
duction of  new  derivatives  of  the  anthruquioone 
series.     Apr.  21. 

„  9619.  G.  W.  Johnson.— From  Kalle  and  Co.,  Ger- 
many. Manufacture  of  green  or  greenish  colouring 
matters  containing  sulphur.     Apr.  25. 

„  996S.  O.  Imray.  — From  Soc.  of  Chemical  Industry 
in  Basie.  Manufacture  of  sulphurised  indophenols.' 
Apr.  30. 

„  9909.  O.  Imray. — From  .Soc.  of  Chemical  Induslrv 
in  Basle.  Manufacture  of  suljihurised  indophenols.' 
Apr.  30. 

„  10,046.  R.  HoUiday  and  Sons,  Ltd.,  J.  Turner,  H. 
Dean,  and  J.  Turner.  Manufacture  of  dyestull^ 
containing  sulphur.     May  1. 

,,      10,187.  G.  W.  Johnson.— From  Kalle  and  Co.,  Gtr- 

many.     Manufacture   of  brown  colouring  matttr: 

containing  sulphur.  May  2. 
,,      10,196.  I.  Levinstein,  C.  Mensching,  and  Levinslein 

Ltd.      Manufacture    of    black    colouring  matters 

containing  sulphur.  May  3. 
„      10,243.  O.  Imray.— From  Fatbwerke,  HOchst,  Ger 

many.     Miinufacture  of  azodjestufls.     May  3. 

[C.S.]  11,700  (1901).  Newton.— From  Farbenfabr.  vorm 
F.  Bayer  and  Co.  Manufacture  or  production  o 
new  azo-colouring  matters,  and  of  inlermediatt 
products  for  use  therein.     May  7. 

„  13,378  (1901).  Imray.— From  Farbwerke,  HOcLst 
'  Manufacture  of  reduced  indigo.     Apr.  30. 

„  13,863(1901).  Abel —From  Act.-Ges.  fur  Anilii 
Fabr.  JIauufacture  of  mordant  dyeing  moDoazc 
dyestuffs.     Apr.  30. 

„  14,609  (1901).  Johnson.  — From  Bad.  Anilin  ant 
Soda  Fabr.  Manufacture  and  production  o 
colouring  matter  containing  sulphur.     Apr.  30. 

„      10,945  (1901).  Rak.      See  undey  \\l. 

„  4550  (1902).  Imray.  —  From  Dyeworks,  formtrl.' 
Durand,  Huguenin  and  Co.  Manufacture  of  ne» 
derivatives  of  gallocyanines.     Apr.  30. 
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V.-PREPARING.  BLEACHING,  DYEING, 
INTING,  AND  FINISHING  TEXTILES,  VARNS, 
AND  FIBRES. 

9336.  G.  B.  Ellis. — EromSocieleChimlque  desU.s!nes 
du  Rhoue  Anciennemont  Gilliard,  P.  Mcnnet,  et 
Cartier,  France.  Dyeing  aud  priuting  from  o- 
Ditropheuyl-lacto-ketone  and  preparations  there- 
for.    Apr.  22. 

9408.  J.  Doull.  Method  of  treating  peat,  moss,  and 
like  growths  for  production  of  fdhre  for  spinning 
and  other  purposes,  of  pajier  pulp,  and  other 
commercial  products.     Apr.  I!3. 

S'lH.  S.  H.  Sh.arp  and  S.  H.  .Sharp  and  Sons  (Leeds), 
Ltd.  Machinery  or  ajiparatus  for  producing  pat- 
terns or  designs  on  textile  or  felted  fabrics.  Apr.  24. 

9C20.  W.  II.  Perkins,  jun.,  and  Whipp  Bros,  and 
Tod,  Ltd.  Treatment  of  raw  cotton  and  flax  and 
cotton  and  linen  goods  to  reduce  the  iiiflammability 
thereof.     Apr.  25. 

9658.  Calico  Printers'  Association,  Ltd.,  and  A\'.  Warr. 
Means  for  treating  textile  or  other  materials, 
fabrics  and  substances  to  render  them  non-inflam- 
mable.    Apr.  26. 

9707.  A.  F.  Lundeberg.  Improved  metho<l  of  and 
apparatus  for  printing  or  colouring  floor  coverings, 
wall  papers,  and  other  fabrics.     Apr.  26. 

974G.  F.  E.  Dawson.  Machinery  employed  in  the 
treatment  of  fibrous  substances.     Apr.  28. 

9812.  A.  J.  Boult.— From  H.  Seihert  and  G.  Tempel, 
Germany.     .Set  under  XI. 

lO.OO.'i.  J.  Chester.  New  or  improved  process  for 
treating  textile  fabrics  and  yarn  composed  of  wool 
or  other  animal  fibre.     May  1. 

10,168.  F.  Schaab.  Process  for  the  production  of 
white  and  coloured  reserves  for  indigo-dyed  goods. 
May  2. 

10,179.  L.  E.  Barbe.  Methods  of  dry  cleaning,  and 
apparatus  therefor.     May  2. 

10.188.  Johnson.  —  From  Bad.  Anilin  und  Soda 
Fabr.,  Germany.  Treatment  of  indigo  dyeing  on 
vegetable  fibre  for  increasing  the  fastness  thereof. 
May  2. 

10,206.  \V.  Youlton.  Fibre-cleaning  machines.  May  8. 

1.]  1850  (1901),  Werner.      Apparatus   for    use    in    the 
production  of  fibreless  filaments.     May  7. 

8586(1901).  Hyatt.  Fabricsfor  driving  belts,  mats, 
carpets,  ribbons,  scarves,  or  other  articles,  and 
mf  thod  and  means  for  making  such  fabrics.  May  7. 

11,853  (19(11).  Wolf.  Apparatus  for  the  dyeing, 
bleaching,  and  other  similar  treatment  of  fibrous 
materials.     Apr.  30. 

12,540  (1901).  Ransford— From  C.assella  and  Co. 
Reserve  printing  on  f;ibrics  to  be  dyed  with 
sulphur  colours.     Apr.  30. 

23,892  (1901).  Lilienfeld.  Pigment-printed  textile 
fabrics.     May  7. 

25,365(1901).  Choksey.  Means  for  extracting  aloe 
and  other  fibres.     Apr.  30. 

2891  (1902).  Geissler.  Apparatus  for  dyeing  cloth 
or  other  porous  materials.     May  7. 

3223  (1902).  Cotton  S?ed  Co.,  Ltd.,  and  Stanley. 
Drying  apparatus  for  cotton  and  other  materials. 
May  7. 

rCOLOITRING  WOOD,  PAPER,  LEATHER,  Etc. 

9373.  R.  Rieder.     Dyeing  leather.*     Apr.  23, 
9707.  A.  F.  Lundeberg.     See  under  \. 


[C.S.]  Q.'iSe  (1901).  Dreher.  Process  for  producing  fast 
colours  upon  any  kind  of  leather  or  other  material 
by  the  em[doyment  of  titanium  salts  combined 
with  tanning  material  or  with  mordant  colours. 
May  7. 


VII.— ACIDS,  ALKALIS,  Ain>  SALTS. 

[A.]   9289.      B.     Adriauce.        Carbonating     apparatus.* 
Apr.  22. 

„  9327.  H.  E.  Howard  and  G.  Hadley.  Treatment  of 
spent  acid  from  galvanising  works  and  the  like, 
and  the  manufacture  of  zinc  white  and  ferric 
oxide.     Apr.  22. 

„  3536.  C.  Daub  and  .1.  C.  Deuther.  Apparatus  for 
making  anhydrous  sulphuric  acid.*     Apr.  24. 

„  954:").  .1.  Bock.  Manufacture  or  production  of 
sulphate  of  alumina.*     Apr.  24. 

,,  9586.  F.  .1.  Fletcher.  Apparatus  for  aerating  or 
carbonating  liquids.     Apr.  25. 

•'  9605.  J.  D.  Darling  and  C.  L.  Harrison,  ilanufac- 
ture  of  alkaline  cyanides.*     Apr.  25. 

,,  9616.  P.  A.  Guye.  Improved  process  for  the  pre- 
paration of  alkaline  chlorates.     Apr.  25. 

„  9790.  P.  A.  Guye.  Manufacture  of  basic  zinc 
carbonate  and  of  zinc  oxide  and  alkaline  earth 
chlorides.     Apr.  28. 

,,      9803.  M.  Wildermann.     See  under  XI. 

„  9812  A.  J.  Boult.— From  H.  Seibert  aud  G.  Tempel, 
Germany.     See  under  XI. 

„  9875.  A.  M.  Clark.— From  Gen.  Chemical  Co.,Uuited 
States.  Manufacture  of  hydrochloric  .acid.*  Apr.  29. 

9996.  F.    Fouche.      Apparatus   for    distilling,   aud 
especially  for  distilling  salt  water.     Apr.  30. 

„  10,111.  J.  R.  Hatmaker.--From  J.  A.  Just,  United 
States.     See  under  XV. 

[C.S.]  9084  (1901).  'Windhausen  and  Windhausen,  Jun. 
Carbonic  anhydride  refrigerating  machines. 
Apr.  30. 

„  9133  (1901).  Plath.  Apparatus  for  distilling  nitric 
acid.     Apr.  30. 

„  10,657(1901).  Young.  Chemical  tire-extinguishing 
apparatus.     Apr.  30. 

„  12,729(1901).  Knecht.  Process  for  the  production 
of  hydrosulphites.     May  7. 

„  12,781  (1901).  Johnson.— From  Bad.  Anilin  und 
Soda  Fabr.  Manufacture  of  sulphuric  acid  by 
the  contact  process.     Apr.  30. 

„  13,001  (190))-  Haines.  Lime  from  by-products. 
Apr.  30. 


VIII.— GLASS,  POTTERY,  aud  ENAMELS. 

[A.]  9405.  F.  H.  Becker.  Improved  process  for  the 
utilisation  of  glass-gall  to  obtain  glass  therefrom.* 
Apr.  23. 

„  9897.  G.  B.  Ellis.— From  Soc.  Anon.  Manufacture 
de  Faiences  et  Porcelaines  a  Saint-.Vinand-Les- 
Eaux  (Nord),  avec  Succursale  ik  Wandiguies 
Hamage,  .1.  Folscheid  Fils,  A.  Labacqz,  and 
M.  Bourchart,  France.  Kilns  for  the  baking  or 
burning  of  ceramic  products.     Apr.  29. 

„  9917.  W,  Brooke  and  B.  Stoner.  Machinery  for 
the  manufacture  of  glass  bottles.     Apr.  30. 

„  10,006.  G.  L.  Allen.  Kilns  for  burning  firebricks, 
sanitary  pipes,  pottery  ware,  terra  cotia,  and  such 
like  articles.     Jlay  1. 

„  10,095.  F.  H.  Pierpont.  Machines  for  the  manufac- 
ture of  glass  bottles  and  other  vessels.     May  1. 
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IX. 


[A.] 


[C.I 


-BUILDING  MATERIALS,  CLAYS,  MORTARS, 

AND  CEMENTS. 

9431.  S.  Weill.     Manufacture  of   imitation  marble.* 

Ai-r.  23. 
'J487.   n.    W.   J.    Cheffins.       Washing   for   cedent 

manufacture.     Apr.  24. 
9511.    L.    Randolph.      Insulating   compounds    and 

method  of  manufacturing  same.*     Apr.  24. 
97(VI.  F.  Arenberg.     Manufacture  of  artificial  s-tones 
for  road  pavements,  footpaths,  platforms,  stairs,  and 
the  like,  also  for  constructing  purposes  (houses). 
Apr.  28. 
10,083.  H.   J.   Iladdan.  —  From   the  "  Pyrisolith  " 
Isolating    Material    Mfg.    Co.,    Ltd.,     Hungary. 
New  or  improved  method   for  producing  electric 
insulating  bndies.*     May  1. 
10,091.  W.   P.  Thompson. — From  P.  Dziadek  and 
Co.,  Austria.    Process  and  preparation  for  making 
artificial  stone  blotters  for  ink  and  the  like.  May  1. 
10,218.    A.   Luft.      Process    for    producing   plastic 
compounds.*     May  3. 
,]    11,024(1901).  Cripps.  Steel  or  wrought-iron  chim- 
neys for  gas  works.     May  7. 
11,150    (1901).    AVetter.  —  From   Mack.      Flexible 
sheets  suitable  as  a  cover  or  envelope  for  columns, 
for  the  construction  of  walls,  and  for  other  building 
purposes.     May  7. 
14,655  (1901).  Eeckenham  and  Penge  Brickworks. 
Ltd  ,  and  Pocknall.     Manufacture  of  stock  bricks, 
May  7. 
2048  (1902).  Dawnay.     Burnt  brick  or  fireclay  tile 
for  supporting  concrete  between  steel  or  iron  joints 
or  girders,  and  so  forming  part  of  the  construction 
of  a  fireproof  floor  or  roof.     May  7. 


X.— METALLURGT. 

[A.]   9225.  W.  HoUoway.     Improved  apparatus  for  form- 
ing wire  from  solder.*     Apr.  21. 
9248.  B.  D.  Hcaley  and  J.  L.  Stevenson.     Ladles  for 

blast  furnace  and  other  sbg.     Apr.  22. 
9300.  J.   Dcwar.     JIanufacture  of   nickel   carbonyl 
and  its  treatment  for  production  of  metallic  nickel 
therefrom.     Apr.  22. 
9310.  W.  Shone.     New  or  improved  solder  and  fluxes 
for  aluminium.     Apr.  22. 
„     535").  F.  H.  Brigjs  and  A.  L.  Crosfield.     Recovery 
of    gold   and    other   precious    metals   from    their 
solutions.     Apr.  23. 
„      9375.  T.  Shephard.     Metallic  alloys.     Apr.  23. 
„      9438.  J.  Schiele.      Silver-plating   and   gilding  pro- 
cesses.*    Apr.  23. 
„      9435.  J.  B.  De  Alzugaray.     Protection  of  iron  and 
other  metals  and  materials  from  corrosion.  Apr.  24. 
„      9501.  F.  W.  Marlino.     Treatment  of  ores  containing 
noble  metals.*     Filed  Apr.  24.     Date  applied  for, 
Sept.  30,  1901,beinj|;  date  of  application  in  United 
States. 
„      9670.  T.  Sharp.     Apparatus  for  compressing  scrap 

mefal  into  blocks  or  sljbs.     Apr.  26. 
„      9096.  T.  W.  Just  and  W.  F.  L.  Frith.     Manufacture 

of  a  new  metallic  alloy  or  metal,     Apr.  26. 
,,      9£90.  E.  C.  Wills  and  H.  Evans.     Apparatus  for  the 

manufaclure  of  steel  and  the  like.*     Apr.  29. 
„      10,035.  J.  E.  Green,  A.  Quick,  and  W.  A.  Tlioms. 

Metallic  alloys.  May  I. 
„  10,110.  E.  A.  Claremont  and.I.Stralton.  Apparatus 
for  the  manufacture  of  lead  pipes  and  tubes  and 
for  covering  cables  w'nh  lead.  May  2. 
[C.S.J  1C9D  (1901).  Hammond  and  Dennis.  Method  for 
apjiatatus  for  use  in  connection  with  the  coating  of 
metal  plates  or  sheets  with  tin,  lead,  or  other 
metals  or  alloys.     Apr.  30. 


[C.S]  16,359    (1901).    Lake.— From   Scheidel.      Proce 

for    the    extraction   of    metals    from   their   oro 

May  7. 
„      1082  (1902).  Mitchell.    Smelling  furnaces.    Apr.  3 
„      2234  (1902).  Slrecker.     Process  of  preparing  plati 

of  heavy  metals  or  .alloys  for  lithographic  priatin 

purposes.     Apr.  30. 
„      2865  (1902).  Auman.    Smelting  furnaces.     Apr.  3 


XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 


[A.] 


[C.S.] 


9803.  M.  Wildermann.     Electrolytic   decompositio 

of  alkaline  salts.*     Apr.  28. 
9812    A.  J.  Boult.— From  H.  S-ibertand  G.  TcQpe 

Germany.     Electrolytic  jiroductiou  of  a  bleachin 

liquor  and    caustic   alkali   lye,   and   iu   apparati 

employed  therein.*     Apr.  28. 
10,083.  H.   J.  Haddan.— From    the    "  Pvrisolith 

Isolating  Material  Manufacturing  Co.,  Ltd.,  Hii 

gary.     See  under  IX. 

10,102.  F.T.Jackson.     Apparatus  for  use  in  elecln 

plating.     May  2. 
10,204.    J.    Hargreav-cs,    J.     W.    Stubbs,    ar.d    . 

kearsley.     Electrodes.     May  3. 
8280  (1901.)   Fortun  and  Semprun.     Accuajulftlji 

or  secondary  batteries.     Apr.  30. 
10,655   (1901).  Bell  and  B.-ll.     Electrolytic  cell-  c 

app.iratus.     May  7. 
12,134  (1901).  Lee.     See  under  II. 
13,568  (1901).Tommasi.    Plates  for  electric  aconmi 

lators.     Apr.   30.     Date  applied   for  under  Intel 

national  Convention,  Jan.  17,  1901. 
14,751  (1901;.    TossizZ).     Process  of  electro-meta' 

lurgic    treatment   of   ores    of    copper   and  othi 

metals  with  depolarised  insoluble  anodes.    May  ', 
2S20  (190-2).  Garuli  and  Pomp-.ll.     Apparatus   fo 

the  electrolysis  of  water.     May  7. 
6310  (1902).    Thompson.— From    Ulko.      Elcctrt 

lytic  separation  of  metals.     May  7. 
7169    (1902).     Allison. —  From    Bm'is.      Elcclri 

battery.     May  7. 


XIL— FATS,  OILS,  and  SOAP. 


[A.]   9196.  W.  W'alther.     Sec  under  III. 

9211.  J.  Mensik.     Manufacture  of  linoleum  or  lik 

material.     Apr.  21. 

.,      9283.  J.  R.  Tate.     Apparatus  for  heating,  clarifyinj 

filtering,  and  liquefying  waste  oiU  or  lubricants. 

Apr.  22. 

9313.  W.    F.   Downs.   New  or  improved  lubricai 

and  proces.i  for  manufacturing  the  same.*  Apr.  2: 

,.     9540.  D.  M.  Ncsbit.     Grease  separators,  water,  an 

lilte  purifiers.     Apr.  25. 

„      9985.  P.  Lewy.     Method  of  preparing  oils  and  oth( 

liquids  for  medicinal  uec*    Apr.  30. 

[C  3.]  10,177   (1901).     B.ich.      Composition  for   ckanic 

metals.     Jlay  7.     Da'e  applied  for  under  Intejl 

national  Convention,  0;t.  19,  1900.  I| 

11.031   (1901).     Baker.      Apparatus  for  separatic 

grease  from  steam.     Apr.  30. 
"11,941(1901).    Boult.  —  From  Grassie.    Treatme^ 

of  cotton-seed.     Apr.  30. 
15,451   (1901).    Schulz.     Apparatus  for  eepnratiij 
oil  from  steam.     May  7. 
„      19,827    (1901).    Lynch.      Soap    tablets.      Apr.  3| 
Date  applied  for  under  International  Conventiol 
Apr.  2,  1901. 
,,      23,893  (1901).  Ojtiing.     Lubricants  an  1  lubricati 
apparatus   for  the  cylinders  of  air-compressoi 
■  May  7. 
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111.— PIGAIENTS,  PAINTS  ;  RESINS,  VARNISHES  ; 
INDIA-RUBBER.  Etc. 

I  A. —Pigments,  Paints. 

A.]  9323.  H.  H.    Lake.— From  F.  J.    Warren,    United 
States.     Manufacture  of  coal-tar  compositions  and 
'  pitclies.*     Apr.  22. 

|„     9332.  H.  H.   Lake.— From    F.   J.   Warren,    United 
States.     JIanufacture   of,  and   method   of   using, 
I  asphalt  cements  and  compositions.*     Apr.  22. 

|„     9485.  J.  1!.  De  Alzugaray.     See  under  X. 
„     967-1.  G.  H.  Lloyd.     Coaling  of  steel  and  iron  pipes 
and  the  like  for  water  mains  .and  other  services. 
Apr.  2r,. 

:.S.]  8923  (1901-).  De  Brandel  and  D'Asson.  New  pro- 
duct especially  applicable  for  use  in  the  manufac- 
ture of  colours  and  inks,  and  pre  cess  of  manufac- 
ture of  the  said  product.     Apr.  30. 

„  12,826  (1901).  Lake.— From  Weclislor.  Prepara- 
tion of  colours  for  lithographic  and  other  printing. 
Apr.  30. 

„      16,945  (1901).  Rak.     See  under  Wl. 

B. — Resins,  Gums,  ^-c.  I 

A.]  9196.  W.  Walther.  See  under  III. 
.S.]  10,663  (1901).   Daeschner.     See  under  Ul. 

C — India-rubber,  ^c. 

a.]  9625.  G.  'B.    Wittenberg,  E.   Brock,   and  K    Koch. 

Vulcanizing    processes,    and    apparatus    for    use 

therein.*     Apr.  25. 
„      10,113.  C.  Manning.     New  or  improved  construction 

of  machine  for  the  production  of  india-rubber  mats 

and  like  goods.     May  2. 

XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

v.]  9286.  C.  F.  A.  Bitterliug.  Apparatus  for  dressing 
intestinal  skias.     Apr.  22. 

„  9304.  M.  Pianko.  Grain  and  pebbled  leathers,  and 
the  manuf.ieture  thereof.*     .\pr.  22. 

„  9709.  R.  C.  Seupett  and  J.  E.  Sennett.  Treatment 
of  skins  and  hides.     Apr.  26. 

.S.]  9556  (1901).  Dreher.     See  under  Yl. 

„     16,945  (1901).  Rak.     See  under  XVI. 

„  1010  (19C2).  Lake.— From  Turner  Tanning  Ma- 
chinery Co.  Machines  for  use  in  treating  hides, 
skins,  and  the  like.     May  7. 

XV.— MANURES,  Etc. 

\.]  9473.  T.  L.  G.  Bell.  Manufacture  of  manures. 
Apr.  24. 

„  10,111.  J.  R.  Hatmal;er.— From  J.  A.  Just,  United 
States.  Sodium  acid  phosphate  and  casein  com- 
pound, and  process  for  making  same.     May  2. 

„  10,241.  J.  Heron  and  R.  Rapp.  Treatment  of 
brewer's  waste  yeast  for  the  production  of  a 
fertilising  product.     May  3. 

XVI.— SUGAR,  STARCH,  and  GUM,  Etc. 

v.]  9331.  J.    Kostalek.     Filters    for   sugar  juices    and 

other  liquids,  and  means  for  cleansing  the  filtering 

medium  thereof.*     Apr.  22. 
„     9506.  J.  A.  Bessou.     Process  for  the  puriQcation  and 

concentration   of  saccharine   juices  and  products 

from  sugar  manufactories.*     .'Vpr.  24. 
„     9.i25.   E.    Gudeman.     Method    of    utilising    gluten 

tailings.*      Filed    Apr.    24.      Date     applied    for, 

Oct.  17,  1901,  being  date  of  appHcation  in  United 

States. 

,  9868.  C.  F.  Cross  and  J.  Traqnair.  Manufacture  of 
soluble  starch.     Apr.  29. 


I  [C.S.]  9496  (1901).  Kaczorowski.  Process  and  apparatus 
for  covering  or  liquoring  sugar  loaves.  Apr.  30. 
„  16,945  (1901).  Rak.  Batteries  for  the  diffusion  pro- 
cess by  which  certain  juices,  .-aps,  essences,  pig- 
ments, and  the  .'ike  are  obtained  from  certain 
consistent  matters  as  beetroot,  su^'ar-cane,  odorous 
plants,  colour- v.-ood<,  tannic  acid  materials,  and  the 
like.     May  7. 

„      3914  (1902).  Steffen.     See  ;iu(fer  XVlIf.  A. 

XVII.— BREWING.  WINES,  SPIRITS,  Etc. 

[A.]   9399.    N.    Korber.      Apparatus    for   smoking   wine 
barrels  with  sulphur.     Apr.  23. 
9990.  G.  Lefebvre.    Apparatus  for  continuous  brew- 
ing   whereby    beer    of    bottom,    top,    or    mixed 
fermentation  can  be  produced.*     Apr.  30. 
„      10,241.  .1.  Heron  and  R.  Kapp.     See  under  XV. 
[CS.]  8309(1901).  Farmar.     .Slide  rule  for  all  calculating 
purposes    in    connection    with    wines   and   spirits. 
.-\pr.  30. 
„      9221  (I'JOI).  Jacquemin.     Process  of  preparing  and 
method  of  using  low  fermentation  brewery  yeasts 
fermenting  at  a  high  temperature.     May  7. 
„      25,469  (1901).  Muller.     See  under  III. 
„      2954  (1902).  Partridge.     See  anrfer  XVIIl.  A. 

XVIII.— FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 

A. — Foods. 

[A.]   9329.  J.  Sleeman.     Improved    food  and  method   of 

preparing  same.     Apr.  22. 
„      952S.  K.  Wolff.     Improved  process  for  drying  and 

preserving  blood.    Apr.  24. 
,,      9655.  A.  G.  Knock.     See  under  I. 
„      9718.  L.  J.   P.   M.  J.   Dupere.      Manufacture      of 

feeding  cake  for  cattle.     Apr.  26. 
„      10,111.  J.  R.  Hatmaker.— From   J.  A.  Just,  United 

States.      .S'ee  under  W. 
[C.S.]  8074  (1901).  Bloume.     See  under  I. 
„      8666  (1901).  Siebert.     See  under  I. 
„      8777  (IflOl).  Davies  and  Wilding.    Veast.    Apr.  30. 
,,      9084  (1901).      Windhausen  .and   Windhauseu,  jun. 

.See  under  VII. 

„  12,648  (I'.'Ol).  McCaney.  Cooling  or  refrigerating 
apparatus  for  cold  storage  chambers.     .Vpr.  30. 

„  2954  (1902).  Partridge.  Mode  and  meiins  for  treat- 
ing and  drying  hops,  malt,  fruit,  vegetables,  and 
other  similar  substances.     Apr.  30. 

„      3914  (1903).  Steffea.     Process  for  the  production  of 

saccharine  foodstuffs.     Apr.  30. 
„      7431  (1902).  Bain   and    Hannay.     Preservation    of 

fruits,  vegetables,  and  the  like.     May  7. 

B. — Sanitation  ;    Water  Purification. 

[A.]   9179.  F.  P.  Candy.     Apparatus  for  the  distribution 

of  li<iuids  on  filter-beds.     Apr.  21. 
„      9247.  T.  H.  Ramsden.     Apparatus  for  sewage  tanks 

and  for  automatically  working  of  such  or  the  like. 

Apr.  22. 
„      9623.  H.   W.  Dige.     Tanks  for  biological  cleaning 

of  water  in  sewers.*     Apr.  25. 
„      9646.  D.  M.  Nesbit.     See  under  XII. 
„      9823.  R.  R.  McKee  and  C.  A.  Jackson.     .Vutomatic 

device    for    the    collection    and     distribution    of 

sewerage.     Apr.  29. 
„      9920.  S.  H.  Adams.     Filters  for  sewage  and  liquid, 

and  apparatus  connected  therewith.     Apr.  30. 
„      9996.  F.  Fouche.     See  under  VII. 
„      10,081.  G.  Richter.     Apparatus  for  moistening  air. 

May  1. 
[C.S.]  9001    (190^^    Lubbecke.     Apparatus    for   spraying 

and  pulverizing  disinfectant  liquids.     Apr.  30." 
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9337  (1901).  Barnard.  Profitable  dispositiou  of 
sewage,  sludge,  and  other  similar  costly  nuisances. 
May  7. 

10,346  (1901).  Welch,  Heywood,  and  Wollaston. 
Apparatu.s  for  the  treatment  of  sewage.     May  7. 

11,.368  (1901).  Haller  and  Machell.  Filters  and 
apparatus  for  automatically  alternating  the  delivery 
of  liquid  or  sewage  thereto,  more  particularly 
applicable  to  bacteriological  filters.     Apr.  30. 

13,473  (1901).  Schwarz.  Jleans  for  cooling  con- 
densing water  and  the  like.     May  7. 

2133  (1902).  Mcl'hail.  Apparatus  for  beating, 
softening,  and  purifying  water.     May  7. 

3.ii'3  (1902).  Gunning.  Means  for  heating  feed 
water  for  boilers  aud  precipitating  therefrom  scale- 
forming  particles,  and  preventing  the  deposit 
thereof  on  the  walls  of  the  passages  of  the  heater. 
May  7. 

C. — Disinfectants. 

9591.  W.  H.  Hughes,  T.  Hughes,  and  R.  G.  Whit- 
ford.  New  alkaloid  to  produce  a  shec|i  clip, 
disinfectant,  and  anti-malarial  cleansing  couipouuil. 
Apr.  25. 

8882  (1901).  Koubleff.  Production  of  slow  com- 
bustion lamps  for  disinfecting,  therapeutic,  and 
other  pur[ioscs.     Apr.  30. 

13,(103  (1901).  Drayton.  Composition  for  use  as 
insecticide  aud  disinfectant.     May  7. 


XIX.— PAPER,  PASTEBOARD,  Etc. 


[A.] 


940S.  J.  DouU.     See  under  V. 

„  949('i.  A,  G.  Brookes. — From  M.  D.  Knowlton  and 
F.  II.  Beach,  United  States.  Apparatus  for 
applying  gum,  glue,  or  other  coating  to  sheets  of 
paper  or  other  material.     Apr.  24. 

„  9683.  H.  J.  Rogers  and  T.  Allen.  Means  and 
apparatus  for  actuating  revolving  strainers  for 
straining  paper  pulp  and  other  materials.*    Apr.  20. 

„  9759.  J.  Sims.  Process  or  method  of  manufacturing 
artificial  wood,  boards,  and  blocks.     Apr.  28. 

[C.S.]  9905(1901).  Ribal,  Paper-making  machines.  May7. 

„  19,585(1901).  Imray. — From  American  Hy-Products 
Co.  Manufacture  of  pure  cellulose  from  cotton 
seeds.     Apr.  30. 

„  68  (1902).  Harrison. — From  Parker.  Sheet  material 
applicable  for  covering  the  couch  rolls  and  other 
parts  of  paper-making  machines,  the  manufacture 
of  bells  i'or  supporting  Fourdrinier  wires,  and  for 
other  purposes.     May  7. 

„  7140  (1902).  Hughes.  Wood  pulp  presses.  May  7. 
Date  applied  for  under  International  Convention, 
Julys,  1901. 

XX. -FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES.  AND  EXTRACTS. 

[A.]   9410.  L.  Edeleanu  and  G.  A.  Filiti.     See  under  III. 

,,      9452.  A.  Macfarlane.     New  or   improved  solvent  or 

compound.     Apr.  24. 
„     9591.  W.  H.  Hughes,  T.  Hughes,  and  R.  G.  Wliit- 

ford.     See  tmder  XVIII.  C. 
„      9863.  F.  Blum.     Process  for  the  preparation  of  a 

serum   for  the  treatment  of  diabetes  and  the  like. 

Apr.  29. 

„  9936.  L.  Wenghoffer.  Manufacture  of  ketones. 
Apr.  30. 


[A.]  9953.  A.  Boake,  Roberts,  and  Co.,  aud  R.  Stewart. 

Manufacture  of  hydrogen  peroxide.     Apr.  30. 
„      9985.  H.  Lewy.     See  under  XII. 
„      10,045.  L.   E.   Evans.     Improved   apparatus   to   be 

used  in  obtaining  infusions  or  extracts  of  various 

substances.*     May  1. 
„      10,094.  G.   W.  Johnson.— From  C.   F.   lioehringcr 

und  Sohne,  Germany.     Manufacture  of  hydroxyl- 

aminc.     May  1. 
„      10,234.  A.  Nissel.     Process  for  the  mauufiictnre  of 

a   compound    of    guaiacol,    cinnamic    acid,    and 

tannin.*     May  3. 
[G.S.]  12.861   (1901).    Johnson.— From    liad.    Aniliu   und 

Soda   Fabr.     Manufacture  of   sulphuryl  chloride. 

Apr.  30. 

„  13,205  (1901).  Imray.— From  Liebrecht.  Manu- 
facture of  new  derivatives  of  isovaleramide.    May  7, 

„  15,127  (1901).  Bloxam.— From  .Soo.  de  Laire  et 
Cie.  Manufacture  of  homologues  of  a-  and  H- 
ionone.     May  7. 

„       16,945  (1901).   Kak.     See  7inder  XYl. 


XXL— PHOTOGRAPHY. 


[A.] 


9184.  E.  R.  Clarke. 

Apr.  21. 
9276.  A.  H.  Frere. 

graphic  purposes. 
9608.  F.  C.  Varry. 


Photography  in  natural  colours. 


Sensitized  roll  films  for  photo- 
Apr.  22. 

.\pparatus  for  producing  photo- 
graphic and  like  prints  by  artificial  light.*    Apr.  25. 
„      9782.     H.  E.  Newton.— From  Farbenfabr.  vorm.  F. 
Bayer  and  Co.,  Germany.    Photography.    Apr.  28. 
„      9842.  G.  Gcrlach.    Process  and  apparatus  for  treatiuf: 
in  liquor   baths    photographs    copied   on   endlcS'^ 
sheets.*     Apr.  29! 
„      9992.  Y.  Schwartz.     Process  of  preparing  papsr  tor 
photographic  purposes.     Apr.  30. 

„      9993.  Y.  Schwartz.    New  and  improved  photographic 

emulsion.     Apr.  30. 
[C.S.]  11,719    (1901).    Abel.— From    Act.-Ges.   f.   .\nilin 

Fabr.     Process   of  rendering   silver-haloid  layers 

sensitive  to   different    degrees  of    refrangibiliiy. 

May  7. 
„      23.292  (1901).    Newton. — From   Farbenfabr.  vonn. 

F.  liayei  aud  Co.     Manufacture  or  production  of 

flash  lights  for  photography.     May  7. 
„      25,234  (1901 ).  Livett.  Means  of  developing,  washing, 

and  fixing  photographic  roll  films.     Apr.  30. 
„      4946    (1902).    Cox.       Photo-engraving   of  metallic 

plates  for  printing  purposes.     Apr.  30. 

XXIL— EXPLOSIVES,  MATCHES,  Etc. 


Harris,  F.  E.   W.   Bowen,  and  B.  H 
Manufacture    of    smokeless    powder. 


[A.]   9187.  E.   H. 

Milward. 

Apr.  21. 
„      9480.   H.    Maxim.     Smokeless   powder  grains  anc 

cartridges  and  charges  especially  adapted  for  us< 

in  large  guns.     Apr.  24. 
„      9481.    II.    Maxim.      Smoktiess    powder  grains  am 

cartridges  aud  charges  especiall)'  a<Iaptcd  for  us' 

in   large  guns,  aud  methods  of  making  the  same 
'  Apr.  24. 
„      10,150.    F.   Czerweny,  propr.   of  the   K.  K.  Frit 

Zundwiireufabr.    Fl.    Pojatzi    and    Co.     Match 

making  machines.*     May  2. 
„      10,151.    F.    Czerweny,   propr.   of  the    K.   K.   Pri^ 

Zundwiireufabr.    Kl.    Pojatzi    and    Co.     Match 

making  machines.*     May  2. 
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E.  Howard  Tripp.l  III.,  VII  , 

Ph.D ...i      XVI. 

Charles  T.  Tyrer XX. 

L.  J.  de  Whalley,  B.Sc  .  .XTI. 
}  XXII. 

A.  Wingham X. 

Joseph  T.  Wood XIV. 

A.  C.  Wright.  1 1V.,  XVIII.. 
B.So.,M.A...  j         XX. 


E.  W.  Wheelvrright, 
Ph.D 
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Canatrian  ^trtion« 

Chairman :  W.  E.  Lan^. 
_..      _.    .  f  6.  P.  Gird  wood. 

Tice-Chn^rmen :  |  jjarold  Van  dpi-  I.indr 


C^omw  ?7^*?(' 


f).  \V.  0:lin))1icll  Avnolt. 
.(.  11.  Ilowniun. 
HiiKo  Oarlssoii. 
T.  H.  Clcrgiic. 
W.  Hodgson  Ellis. 
M.  C.  Ellis. 
W.  1/.  Goodwin. 

lion.  Secretary  and  Treasurer : 
Altred  Barton,  42,  Front  Street  West,  Toronto. 


Thos.  HeyN. 
Edgar  H.  Kcnvick. 
Thbs.  Macl''m-l:iTic. 
l'\  .T.  Sniale. 
J.  M.  Sparrow. 
Thos.  L.  WiUson. 


Chairman  :  C.  Lcnguet  Biggins. 
Vice-chairman:  Alf.  Smetham. 


Committee : 


Herbert  E.  Davies. 

It.  Herman, 

Julius  Rjisclicn. 

F.  II.  Tate. 

IV.  CoUingivooil  Williams. 


I'crcv  Bateson. 
J.  Campbell  Brown. 
A.  Carey. 
Eustace  Cai-ey, 
<J.  C.  Clayton.- 
J  as.  T.  Conroy. 

Hon.  Treasurer:  W.  P.  Thompson. 

Hon.  Local  Secretaru  : 

T.  Lewis  Bailey,  University  College,  Liverpool. 

Tlu'  MLiwiiig  lake  oOiee  in  July  next  :-CTi«;cm«».-  F.H.Tute. 

Vice-chairman:  C.  Longuet  Uiggins.    Committee :  Mux  Muspratt, 

Air.  Smetham,  H.  B.  Stocks,  J.  W.  Towers. 


Cluiirman  :  Otto  Behner. 

Vice-Chairman :  Walter  F.  Beid. 

Committee : 


J.  J.  Bowlty. 
A.  C.  Chapman. 
E.  Divers. 
IL  Uemingway. 
E.  Grant  Hooper. 
JJ.  Lloyd  Boicard. 
AV.  Kellner. 
J.  Lewkowitseh. 


B.  E.  B.  Newlands. 
Jioverfon  Redtcood. 
Walter  F.  Ecid. 

F.  Napier  Sutton, 
L.  T.  Thorne. 

C.  T.  Tyrer. 
Frank  AVilson. 


Hon.  Local  Secretary  : 
A.  R.  Ling,  Laboratory,  2,  St.  Duiistan's  Hill,  E.G. 
The  following  take  olhce  in  July  ne-^t:- Chairman:  Walter  P. 
Reid      Committee:  Julian  L.  Baker,  IVL  O.  Forsler,  Oscar  Gutt- 
numu,  01  lu  llehLer,  A.  Gordon  Salamoii,  AV.  S.  Squire. 


Chairman:  Dr.  J.  Grossmann, 

Vice-Chairman :  Ivan  Levinstein. 

Committee : 

W.  Iru'in. 
M.  J.  Lait^don. 
A.  K  Miller. 
II.  Porter. 
T.  Stenhouse. 
H.  Terry. 
Bon.  Local  Secretary : 
3.  Carter  Bell,  The  Cliff,  Higher  Broughton,  Manchester. 


./  Homes. 
W.  Brown. 
J.  Craven. 
B.  »'.  Gerland. 
W.  Keys. 
J.  M.  Irving. 


0t\ii  l^ork  ^cvttom 

Chairman :  Clifford  Richardson. 

VicC'Cliairman :  V,  Cohlentz. 

Comtnittec : 


R.  fr.  Moore. 

T.  J.  Farher. 

U.  C.  Schiipphiina. 

M.Toeh. 

a.  N.  Williamson. 

I).  Woodnnn. 


//.  C.  .U/uiurall. 

M.  T.  Bogrrl. 

C.  F.  Cliandler. 
A.  P.  Hallock. 
J.  Hartford. 
E.  J.  Lederlc. 
E.  G.  Love. 

Hon.  Treasurer  :  R.  C.  Woodcock. 

Bon.  Local  Secretary : 

n.  Schweitzer,  40,  Stone  Street,  New  York.  U.S.A. 

The  following  take  ofllce  in  Jidy  next  -.—Chairman  :  V.  Cohli  i, 
Viee-Chairman  :  Russell  \f.  Moore.  Committee:  L.  Baekelm 
R.  Drobegg,  W.  F.  Fucrst,  Clifford  Richardson,  G.  0.  Stone,  W. 

SchitfTelin. 


^otttn5l)am  ^trtion. 

t'hnirman  :  L.  Arehbutt. 
Vie. -Chairman:  F.  Stanley  KippinR. 

Committee  ; 
S.  E.  Burfunl.  A.  I,.  Siern. 

F.  J.  R.  Caralla.  J-  J.  Sudhor.aigh. 

R.  M.  Cavcn.  S.  Trotman. 

H.  B.  Mayfleld.  G.  J.  Ward. 

J.  O'Suliivan.  J.  White. 

J.  M.  C.  Baton. 

Hon.  Treasurer:  S.  J.  Pentecost. 
Hon.  Local  Secretary: 
J.  T.  Wood,  2(1,  Musters  Road,  West  Bridgford,  Nottingluro. 
The  following  takes  office  in  July  next :  —  Committee :  Lox 
Meggitt. 


Chairman:  Sir  Robt.  Fullar. 

Vice-chairman  :  ?('.  Frew. 

Com:>iittee : 


W.  Carrick  Anderson.  W.  Foul  is. 

E.  M.  Bailey.  L.  S.  Jinlau. 

G.  T.  Beilby.  A.  H.  Ker. 

H.  Bnmby.  J.  G.  F.  Lo«son. 

J.  Christis,  W.  Ivison  Macadam. 

W.J.  Clirystat.  J.  McCulloch. 

D.  B.  Dolt.  T.  L.  Patterson. 

C.J.Ellis.  D.J-Flayfair. 

Ren.  Secretary  and  Treasurer: 

Thomss  Gray,  c/o  Gourlay  and  Deas,  ISO,  Hope  Street,  Gl«!^' 

The  following  take  ollice  in  July  next  -.-Cliairman :  T.  L.  I'ai 

son.    Viee-Chairman:   D.  J-  V'"-'''';!;- ,'-^'""w'?;' Aw.  , 
W.  Frew,  Jas.  Hendrick,  Jas.  Hope,  H.  Ingle,  W.  0.  Johnsl.i 


The  toUowini:  take  office  in  July  next:— C/ininiiajc  Ivan  Levin- 
stein. Vice-Cimirman  :  W.  H.  Bailey.  Committee  :  J.  Allan, 
R.  Clajton,  J.  Hilbner,  H.  Levinstein,  W.  J.  Pope. 


^etorastle^cction* 


|gorfes:t)ire  ^ettiom 

Chairman  :  George  Ward. 

Vice  CItairman :  T.  Fairley. 

Committee: 


Cliairman:  W.  L.  Rennoldson. 
Viee-Chairman:  N.  II.  Martin. 
Committee : 
A.AUhusen.  H-S.  Paltinson. 

)>  p.  Bedson.  John  Faltm.-.on. 

J.'  T.'  Dunn.  W.  \V.  Proctor. 

T.W.Hogg.  O.Sisson. 

H.  Louis.  Harry  Smith. 

F.  S.  Aewalt.  J.  E .  Stead. 

Hon.  Local  Secretary  and  Treasurer  : 
F.  C.  Garrett,  Durham  College  of  Science,  Newcastle-on-lyne. 
The  following  take  office  in  July  next :-  Committee :  H.  S.  Collins, 
I.  Mather,  C.  E.  Stuai-t. 

JJ.B,— The  names  in  italics  nie  Itoseof  nunilers  of  Cttnillcc 


S.  G.  Rawscn. 
A.  Smithells. 
A.  TurnbuU. 
H.  A.  Watson. 
Thorp  Whilaker. 
3.  B.  Wilkinson. 


E.  A.  Bl-othcrton. 
A.  W.  Cooke. 
W.  M.  Gardner. 
H.  CJrandage. 
Fdw.  Ilalliieell. 
A.  J.  Murphy. 

Hon.  Local  Secretary  and  Treaiurer: 

11,  R.  Procter,  Tlie  Yorkshire  College,  Leeds. 

Hun.  Assistant  Secretary :  A.  Turnbuil. 

The   following  take  office  i"   •'"'>•,"?'/;  S"",S"  u''"! 
Bedford.    Committee:  C.  S.  licdlord,  John  W.  tobb,  u. 
G.  W.  Slalter. 
wl.o  n  file  fum  Heir  UM  eclive  cffitcs  at  He  cud  of  the  current  sen 


ly  41, 1902.] 
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NOAL  GENERAL  MEETING,  LIVERPOOL,  1902. 

PUOVISIONAL   PuOGRAMME. 

Wednesday,  Juhj  Stii. 

0  a.m.    Council  Meeting,  at  University  College. 

1  a.m.       General  Meeting,  at  University  College. 

I  p.m.      Luncheon,  at  the  Adelphi  Hotel,  by  invitation 
of  the   Liverpool   Section.      Ladies   accom- 
panying members  are  invited, 
p.m.        Garden  Party,  at  Seaforth  Kail,  by  invitation  of 

E.  K.  Muspratt,  Esq.,  J.P. 
p.m.  to  "I  Keception   at    the    Town    Hall,   by    the    Lord 
I  p.m.  /     Mayor  of  Liverpool. 

Thursday,  July  10/A. 
(lie  Day  Excursions  : — 

I)  Works  of  the  Telegraph  Manufacturing  Co.,  Ltd.,  at 
Helsby.  Luncheon,  by  invitation  of  the  Directors 
of  the  Company.  Afternoon  Tea,  by  invitation  of 
G.  Croshmd  Taylor,  Esq. 

I)  Excursion  to  Prescot : — 

Morning — Works  of  the  British  Insulated  Wire  Com- 
pany. Luncheon,  by  iuvitation  of  the  Directors  of 
the  Company. 

Afternonn — Works  of  the  Lancashire  Watch  Com- 
pany. 

f-Day  Excursions : — 

'oming— 

(1)  Visit  to  Port  Sunlight  Village  and  the  Works  of 
Messrs.  Lever  Brothers.  Luncheon,  by  invita- 
tion of  Mes.srs.  Lever  Brothers.  Ladies  are 
invited  to  join  this  excursion. 

.(2)  Works  of  the  United  Alkali  Co.,  Ltd.,  at  Widms. 
Luncheon  by  invitation  of  the  Mayor  of  Widnes 
(W.  W.  Gossage,  Esq.,  J.P.)  and  Directors  of 
the  ITnited  Alkali  Company.  It  is  hoped  that 
it  will  be  possible  to  convey  members  on  this 
excursion  by  motor  cars. 

'  l_3)  Messrs.  Ogden's  Tobacco  Factory  and  the  Tobacco 

I  Warehouses  of  the  Mersej'  Docks  and  Harbour 

Board. 
'fiemoon — 

i(l)  Works  of  the  Diamond  Match  Co.  at  Seaforth. 
,(2)  Liverpool  Corporation  Electric  Power  Stations, 
[p.m.    Annual  Dinner  at  the  Adelphi  Hotel. 

r  Friday,  July  Will. 

"Ic  Day  Excursion   to   Llandudno   and   Beaumaris  l.y 

loon  Steamer  "  St.  Elvies." 
11.    Smoking  Concert  at  the  Reform  Club. 


,  detailed  programme,   with  request  forms   for  tickets, 
lied  with  this  Journal. 


>  accordance  with  the  provisions  of  Rule  18  of  the 
)■  uws,  nctice  is  hereby  given  that  those  Members  whose 
II  <  are  placed  in  italics  in  the  list  of  Council  will  retire 
0  their  respective  offices  at  the  forthcoming  Annual 

i..  Ivan  Levinstein  has  been  nominated  to  the  office  of 
rijIcDt  for  a  second  year,  under  Rule  10;  Mr.  E.  Grant 
0  IT,  Dr.  P.  B.  Power,  Prof.  Wm.  Ramsay,  F.Il.S.,  and 
r  I'hos.  Tyrer  have  been  nominated  Vice-Presidents 
ic  Rule  8 ;  and  Dr.  John  Clark  has  been  nominated  a 
ic. 'resident  undiT  Rule  24. 

J.  Hon.  Treasurer  and  Hon.  Foreign  Secretary  have 
*  iiominated  for  re-election  to  their  respective  offices. 
Mnbers  are  hereby  invited  to  nominate  fit  and  proper 
if-  IS  to  fill  four  vacancies  among  the  Ordinary  Members 
t  mcil.  Forms  for  this  purpose  can  be  obt;iined,  on 
'Pvition, from  the  General  Secretary,  or  from  the  Hpn. 
)c(5ecietaries  of  the  Cauudian  and  New  York  Sections. 


Extract  from  Rule  18; — "  No  such  nomination  shall  be 
valid  unless  it  be  signed  by  at  least  ten  Members  of  the 
Society  who  are  not  in  arrear  with  their  subscriptions,  nor 
unless  it  be  received  by  the  General  Secretary,  at  the 
Society's  Office,  at  least  one  month  before  the  date  of  the 
Annual  General  Meeting,  to  the  election  to  take  place  a* 
which  it  refers.  Nor  shall  any  such  nomination  be  valid  it 
the  person  nominated  be  ineligible  for  election  under  Rules 
12  or  15.  No  member  shall  sign  more  than  one  nomination 
form." 

THE  COIIONATION. 
The  .Society  will  be  glad  if  any  Members  not  resident  in 
Great  Britaiu  will  intimate  to  the  General  Secretary  at  (he 
earliest  possible  date  if  they  intend  to  be  in  Loudon  at  th  j 
time  of  the  Coronation. 


SPIRIT  (ALCOHOL),  DUTY-FREE. 

The  question  of  concessions  in  regard  to  the  use  of 
spirit  (alcohol)  having  become  pressing,  the  Council 
would  be  obliged  if  those  members  who  are  interested 
in  industries,  in  which  partially  or  wholly  duty-free  spirit 
would  be  of  advantage,  would  inform  the  Secretary  in 
what  way  the  power  to  use  spirit  duty-free  for  manu- 
facturing purposes  would  affect  their  industries,  giving,  as 
far  as  possible,  actual  instances  and  figures  : — 

1.  .\s  facilitating  present  processes  (crystallising,  &c.). 

2.  As  rendering  possible  the  manufacture,  in  (Jrcat 
Britain,  of  products  which  the  duty  has  hitherto  jirevented. 

3.  As  affecting  the  position  of  British  manufactures  in 
regard  to  foreign  competition. 

4.  As  to  the  branches  of  industry  which  the  duty  on 
Icohol  has  crippled  or  destroyed. 


THE  JOURNAL  OF  THE  SOCIETY. 

In  order  that  members  may  be  supplied  with  information 
at  as  early  a  d.ate  as  possible,  the  Journal  is  now  issued 
twice  a  month,  and  contains  abstracts  of  French  and 
American,  as  well  as  British,  patents. 


MEMBERS  AND  THEIR  CONTRIBUTIONS. 

Every  Candidate  for  admission  as  a  Member  of  the 
Society  must  be  proposed  according  to  the  form  set  out  in 
Rule  26.  He  must  be  prop  ised  by  one  or  more  Members 
to  whom  he  is  known  personally.  The  proposal  form  must 
be  sent  duly  signed  to  the  General  Secretary,  who  shall  lay 
the  same  before  the  Council  at  its  next  Meeting.  If  the 
majority  of  the  Members  of  Council  present  are  in  favour 
of  his  election,  the  Candidate  shall  be  declared  duly  elected, 
and  his  name  shall  be  entered  in  the  Register  of  the  Society. 
At  whatever  period  of  the  year  a  new  Member  may  be 
elected,  he  shall  be  required  (unless  the  Council  shall  deter- 
mine otherwise)  to  pay  his  subscription  for  that  year; 
having  done  which  he  shall  be  entitled  to  receive  all  the 
numbers  of  the  Society's  Journal  for  that  year. 

The  Nomination  Paper  must  take  the  following  form,  and 
may  be  obtained  from  the  General  Secretary,  or  from  any 
of  the  Secretaries  of  Local  Sections  : — 

The  ,SociETY  of  Chemical  Industry. 
We.  the  undersigned  ilemhcrs  of  the  Society  of  Chemical  Industry , 

hereby  propose 

( Ca Jididate's  Name  in  full) 

as  a  tit  and  proper  person.to  become  a  Member  of  the  Society, 
For     Names     only    of) 

Members  recommenti-  > • . .  • • 

ing  the  Candidate.       J • 

And  r,  the  said  Candidate  for  Membership,  hereby  declare  that  if 

elected  I  will  do  my  best  to  support  the  Society,  and  tcill  observe 

its  Bye-lau-s. 

Signature  of  Candidate • , . . .  • • « 

Address  to  which  the  Candidate^ 

wishes  the  Society's  publications  ( '  * ' * 

to  be  sent,  and  which  is  to  he  C 

entered  in  the  Society's  Register.) * 

Profession  or  Business  Occupation , 

Bate 

(Extract  from  Bye-laws— Bulea  27,  29,  and  30.) 

Each  Member  shall  pay  an  annual  subscription  of 
Twenty-five  Shillings,  due   on  the  First  of  January  in  each 

)B  a 
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year ;  except  that  any  Member  may  pay  a  life  coinposition 
lee  of  Twenty  Pounds  in  lieu  of  an  annual  subscription.  He 
shall  also  pay,  on  receipt  of  notice  of  election,  an  entrance 
fee  of  One  Guinea  in  addition  to  his  first  year's  subscription ; 
except  that  should  a  Member  who  has  paid  an  entrance  fee 
resign  and  subsequently  seek  re-election  the  Council  may 
dispense  with  a  further  entrance  fee. 


COMMUNICATIONS. 

Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  43  of  the  Bye-laws  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  aU  such  papers. 
Infringement  of  this  Bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 


ARSENIC. 


The  Joint  Committees  of  the  Societies  of  Chemical 
Industry  and  Public  Analysts  have  now  submitted  their 
report,  prescribing  a  method  for  dealing  with  the  various 
substances  which  might  contain  Ar.senic,  and  the  report  has 
been  accepted  by  the  Council. 

Copies  of  this,  together  with  the  papers,  discussions,  and 
abstracts  which  appeared  in  the  Journal  in  1901,  and  other 
extracts,  may  be  obtained  from  Messrs.  Eyre  and  Spottis- 
woode,  price  Is.  per  copy,  or  Is.  \hd.  post  free. 


LIST  OF   SECTIONAL   COMMITTEES. 
In  future,  the  list  of  Sectional   Committees  will  appear 
once  a  month  only,  in  the  second  number. 

ILi'sit  of  i¥lfmbnsi  eirrteti 

23rd  MAY  1902. 


Avery,  D.,   23,   Belmont  Avenue,  Keiv,   Melbourne,  Vic, 

Australia,  Teacher  of  Chemistry. 
Benjamin,  Albert,   c/o   Tlios.    Hardeastle   and   Son,    Ltd., 

Firwood  Works,  Bolton,  Colorist  ami  Dyer. 
Branegan,    James     Au^jostus,    5\l,    Lexington    Avenue, 

Brooklyn,  N.Y.,  U.SA.,  Chemical  Salesman. 
Brown,  A.  H.,  Deloro,  Out.,  C.mada,  Metallurgist. 
Ch.°.mpion,  Edmund  C,  c/o  lola  Portland  Cement  Co.,  lola, 

Kans.,  U.S.A.,  Chemist. 
Chihvell,  John,  t)akeswell,  Wcdnesbury,  Analyst. 
Clark,   William    Linus,  c/o  Cliampicu  Coated   Paper  Co., 

HamiltOD,  Ohio,  U.S.A.,  Superintendent  of  Works. 
Currier,  Edward  Eugene,  15,  Ftrry   Street,   Everett,  Mass., 

U.S.A.,  Chemist. 
Davies,    William    Rhys,    Buckingham    Mill,     Peramhore, 

Madras,  India,  Analytical  Chemist. 
Dick,  John,  c/o  Coulthurst  an<l  Harding,  Alpha  Wharf  and 

Works,  Millwall,  E.,  Manager  and  Chemist. 
Edison,    Thomas  Alva,  The  Edison    Laboratory,    Orange, 

N.J.,  U.S.A.,  Inventor  and  Manufacturer. 
Hays,  B.  F.,  c/o  Fra.ser  Tablet  Co.,  454-474,   18th   Street, 

Brooklyn,  N.V.,  U.S..V.,  Chemist. 
Hazard,  Dr.  Elmer  C,  Shrewsbury,  N.J.,  U.S.A.,  Chemist. 
Henderson,  J.  C.  A.,  Sun   Court,   Cornhill,   London,  EC, 

(ientleman. 
Maedonald,   Peter,  Thornton  Park,   Thorntonhall   Station, 

Lanarkshire,  Analytical  Chemist. 
Meade,   Richard    K.,    c/o   Edison    Portland    Cement   Co., 

Stewartville,  N.J.,  U.S.A.,  Chemist. 
Pay,   Walter  Herbert,   Government   Laboratory,   Durban, 

Natal,  South  Africa,  Chemist  and  Assayer. 
Quinan,    Kenneth   B,,   c/o    De   Beers    Explosives    Works, 

Somerset  West,  Cape  Colony,  South  Africa,  Chemist 
Riley,   Fred.,   27,   Dover  Street,   C'rumpsall,   Manchester, 

Traveller. 


Sellar,  W.  ('.,  c/o  The  New  Gold   Coast  -Agency,  Cinnam. 

Bippo,    Tarkwa,    Gold   Coast    Colony,     via    Sukom 

Analytical  Chemist. 
Shimotome,  Henji,  419,  X.  State  Street,  Ann  Arbor,  Mic 

U.S.A.,  .\ssisfant  Professor  of  Chemistry. 
Thomson,  Allen  B.,  4,  Lyncroft  Gardens,  West  Ealin<'  V 

Chemical  Engineer. 

MEMBER  OMITTED  FROM  LIST. 

1901.  Schieren,   (J.   Arthur,   47,   Ferry   Street,   New  Vo 
City,  U.S.A.,  Mechanical  Engineer  and  Tanner. 


CbaiifffS!  of  ^lilirfs!^. 

When  notifying  new  addresses,  members  are  requested 
write  them  distinctly,  and  state  whether  they  are  tempora 
or  permanent.  Multiplication  of  addresses  is  also  to 
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KMINGHAM  SEWAGE  AND  ITS  TREATMENT. 

BY  F.    R.    o'siIAnGHNESSV,    ,\.R.C.S^..,    A.I.C.,    ETC. 

he  systematic  sewerage  of  the  borough  of  Birmingham 
V  commenced  in  1852,  chiefly  for  the  purpose  of  carrying 
a.y  liquid  refuse. 

riginally  the  liquid  and  solids  discharged  at  the  outfall 

0  he  sewers  were  passed  into  the  Itiver  Tame.  Tanks 
n,;  laid  down  about  1858,  and  various  methods  of  purifi- 
c;  m  by  precipitation,  sedimentation,  and  filtration  tried. 
.'  lethod  of  treatment  by  addition  of  lime  at  the  rate  of 
a  It  12  grains  per  gallon,  with  subsequent  sedimentation, 
»,  adopted  in  1872,  and  continued  till  two  years  ago.  The 
B  ge  was  collected  in  three  large  tanks  of  a  total  capacity 
oJ40,40O  cb.  ft.,  with  16  smaller  tanks  of  728,960 
r'ft.  capacity.  The  sludge  and  liquid  effluent  were 
b  1  treated  separately  on  land.  The  area  of  land  has 
b|i  increased  from  a  few  acres  round  the  tanks  in  1870 
ti  ,800  acres  at  the  present  time. 

'eneral  Description  of  Farm,  tVc — Birmingham  is  situ- 
»l  at  from  400  to  600  ft.  above  sea  level,  and  the  area  of 
9  -quare  miles  draining  to  ihe  farm  is  occupied  by  a 
p  ilation  of  815,400.  The  farm  lies  in  a  narrow  strip"  in 
il  valley  of  Tame  to  north-east  of  Birmingham,  along 
tl  north  bank   of  the  river  for  a  distance   of  six  miles. 

1  Kcological  formation  on  which  the  farm  lies  belongs  to 
ll  I'pper  Trias,  the  subsoil  consisting  largely  of  red  and 
)•  iw  marls,  clays,  sands,  and  mixtures  of  sand  and  gravel, 
■I  acteristic  of  the  Keuper  beds.  A  strip  of  alluvium  of 
f;  ing  width  runs  by  the  river  ba.-iu. 

resent  Method,  riz.,  Septie  Trealiiieiit,  ftr.-  The  sewage 
s  ought  to  the  works  at  Saltley  in  four  great  sewers,  viz., 
1  .'^altley  main,  Kea  main,  Hockley  Brouk  main,  and 
:\  n  and  Handsworth  main  intercepting  sewers.  Two  of 
1  three  large  tanks  are  cor.tiuu.ally  in  use,  the  third  one 
''I  out  of  use  temporarily  for  cleaning  purposes.  Each 
a  IS,  hence,  allowed  to  run  a  fortnight  before  emptying. 

:iese  large  tanks  .are  each  divided  into  three  parts"by 
il  lerged  partitions,  rising  to  within  2  ft.  of  the  surface. 
I  first  chamber  retains  the  detritus  of  a  heavier  nature, 
1  h  carries  down  ranch  organic  matter  with  which  it 
'I  nies  inevitably  entangled,  whilst  the  other  two  chambers 
T  t  the  bulk  of  the  residual  suspended  matter.  The 
e;?e  passes  on  to  the  16  smaller  tanks,  where  it  undergoes 
«ic  treatment  for  a  period  of  5i  hours  (it  has  recently 
It]  increased  to  8  hours),  and  "tinally  passes  on  to  an 
I'jconduit  which  runs  along  the  farm  with  an  uniform 
||(ient  of  2  ft.  per  mile,  and  from    which   the   sewage  is 


I'  ibuted  on  to  the  land. 

le  large  tanks  are  known 
"jler  ones  as  "  finishing  tanks." 


as  "roughing  tanks,"  the 


Sludge  Disposal.— The  sludge  which  accumulates  in  the 
roughing  tank  "  is  of  two  kinds.  The  detritus  chamber, 
when  hill,  ccmtains  heavy  solid  matter  containing  50  per 
cent,  water,  which  is  dug  out  by  a  grab  and  crane,  and  is 
then  carried  by  wagons  to  a  convenient  tipping  ground. 
Ihe  rest  of  the  tauk  contains  semi-fluid  nmtter  containing 
90  per  cent,  water,  which  is  lilted  into  wooden  shoots,  often 
over  a  mile  in  length,  along  which  it  passes  to  the  land.  It 
is  helped  in  its  passage  by  men,  who  push  it  along  with  a 
tlat  wooden  bloi-k. 

Formerly  the  field  was  divided  up  into  a  number  of  plots 
or  lagoons  for  the  reception  of  the  sludge,  which  was 
dug  in  when  sulticieiitly  dry.  Now,  however,  trenches  are 
dug  the  length  of  the  field,  about  18  ins.  deep  and  D  ft. 
wide.  The  trenches  are  due  out  some  time  before  required 
to  let  the  earth  dry,  and  the  bulk  of  the  water  in  the  sludge 
is  thereby  absorbed  by  the  soil.  Any  excess  water  is  run 
off  alter  standing,  and  caused  to  filter  through  other  .'round 
Ihe  sludge  is  then  covered  in  by  the  earth  which  li'^s  been 
dug  out,  the  great  nuisance  due  to  free  exposure  of  sliidcre 
under  the  old  system  being  largely  eliminated.  The  analyMH 
of  the  effluent  from  a  field   whilst   under   sludge  is  given  in 

The  following  are  the  quantities  of  sludge  lifted  from  the 
settling  tanks  in  different  years; — 


Year. 


1880 

1888 
1896 
1901 


Liquid  Sludge, 

90  per  Cent,  of 

water. 


Road  detritus,  &c.         tn  ■,     , 
60  per  Cent,  of    I        Daily  dry 
water.  i    weather  How. 


178,400  cb.  yds.  (includes  detritus) 


Cb.  yds, 
128,624 
281,443 
128,«9 


Cb.  vds. 
3.600 
9,249 
8,483 


Galls. 
13,000.000 

18,000,000 
20.000,000 
21,.500,000 


During  191)1,  no  lime  was  added  to  the  sewage.  l{oad 
detritus  and  sludge  are  variable  quantities  dependino-  upon 
changeable  factors,  but  we  may  reasonably  infer  that  the 
enormous  fall  in  liquid  sludge  in  1901  is  largely  due  to  tho 
cessation  of  the  use  of  lime  and  adoption  of  septic  treatment. 

Analyses  of  Sludge.  &c. 
lioad  Detritus,  ,y, .— The  heavy  sludge  from  the  detiitus 
chamber  of  the  "  roughing  tank  "  is  of  a  black  colour, 
with  a  strong  characteristic  smell  of  stale  sewage,  and  of  a 
viscous  nature.  It  contains  a  large  proportion  of  oritty 
matter  with  occasional  pebbles  and  small  stones.  Usiially 
It  1,  interspersed  thickly  with  coarse  hairs  and  vegetable 
refuse  in  all  stages  of  decomposition.  Fragments  of  hone, 
leather,  worsted,  &e.,  appear  in  it.  It  contains  about  5o  per 
cent,  water. 

.4niili/sis  ef  Dri/  Detritus. 

Per  Cent. 

Volt^tile  and  orRinic  matter 41'95 

Sand  and  insoluble  matter 44'St 

Other  inorpmic  matter i0'51 

^''i'""™ 1-43 

When  dried  in  air  this  detritus  passes  into  a  stilf  hard 
cake,  losing  about  90  per  cent,  of  its  moisture,  but  still 
retaining  its  objectionable  smell. 

Liipiid  Sliidffe.— The  liquid  .sludge  is  quite  black  in 
colour,  with  a  strong  smell  of  sewage.  The  solid  matter  is 
much  finer  than  in  the  foregoing  sludge  and  consists 
largely  of  decomposing  f;cces  and  other  organic  matter, 
with  much  finer  sand,  a  little  hair,  coal,  &e.  It  contains' 
about  90  per  cent,  water. 

Analysis  of  Dry  Sludge. 

Percent. 

\  o!aliie  and  organic  matter 56'53 

Sand  and  insoluble  matter 29*12 

t  th"r  inorganic  natter 

IS'itrotjen 

On  air-drying,  it  passes  into  a  light  porous  friable  cake 
having  aa  earthy  smell.  The  estimated  ri.se  in  ground  level 
due  to  sludging  is  one  inch  per  year.  The  resultin.'  soil 
IS  of  a  light  free  nature,  and  yields  some  of  the  best  land 
effluents  on  the  farm.  Sludged  land  is  very  favourable  to 
the  growth  of  cabbage,  kohl  rabi,  and  mangold. 


14-35 
;-69 


66S 


JOUBNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[May  31, 190!. 


Dislribiitioii  of  Scifiifii:  (in  Land. — The  great  sewer  throii(;h 
which  the  tank'  eftliieut  flows  along  the  farm  is  tapped  by 
pipe  or  briek  carrier,  and  this  latter  is  again  tapped,  the 
water  for  each  field  being  run  along  an  earthen  carrier 
which  lies,  as  a  rule,  at  right  angles  to  the  principal  fall  in 
the  field.  At  convenient  intervals  the  bootniau  (so-called 
from  his  long  boots)  inserts  a  stop  in  the  carrier  causing  the 
water  to  "  back  up,"  and  by  means  of  a  little  rife  in  the  side 
of  the  carrier  to  flow  on  to  the  land.  The  field  when  used 
simply  as  a  sewage  filter  is  divided  into  plots  by  means  of 
"stanks"  or  small  ramparts,  and  each  of  these  plots  is 
alternately  drenched  with  sewage  and  then  allowed  a  period 
of  rest. 

^.Vhen  worked  as  above  no  crop  is  grown  on  the  field. 
As  far  as  possible  the  fields  are  cropjwd  in  rotation,  but 
msuflicient  land  is  available  to  allow  of  tlieoictical  conditions 
being  followed.  Fields  which  are  under  crops  may  still  be 
used  for  sewage  treatment,  the  method  of  putting  on  water 
depending  on  the  crop.  Where  root  crop-',  cabbage,  &o. 
are  grown  on  ridges,  the  sewage  is  passed  down  the  furro  its, 
but  some  care  has  to  be  exercised,  as  by  a  too  copious 
application  of  water  a  crop  may  be  ruined.  With  grass 
crops  small  trenches  or  "grips"  are  cut  at  intervals  to 
permit  the  water  to  run  over  the  ground.  Mangolds  and 
kohl  rabi  take  more  water  than  any  other  crop. 

The  filter-beds  are  ploughed  twice  a  year,  and  occasionally 
three  times,  in  order  to  open  np  the  surface,  which  becomes 
clogged.  The  land  drains  are  laid  at  depths  varying  from 
4  feet  to  6  feet,  averaging  about  4  feet  fi  ins.,  and  are  about 
Ij  chains  apart. 

This  concludes  the  description  of  the  chief  arrangements 
at  present  for  treating  the  sewage.  Increased  tank  room, 
and  provision  for  storm  water,  new  sludge-Hfting  plant,  &c., 
are  in  progress.  Portions  of  the  new  plant  are  already  in 
use,  but  it  is  premature  here  to  say  anything  as  to  their 
effect. 

The  Seii^age  and  its  Properties. — Trade  eftlueuts  con- 
stitute a  very  large  proportion  of  Birmingham  sewage, 
the  manufacturers  of  the  district  being  of  course  chiefly 
metal  workers  of  various  kinds.  As  far  as  can  be  ascer- 
tained the  total  number  uf  such  firms,  whose  discharge 
consists  principally  of  spent  and  diluted  acid  with  salts  of 
iron,  copper,  Scc.^  is  3c4.  These  consume  a  total  quaiitity 
of  2,746  carboys  of  acid,  viz.,  1,100  of  hydrochloric,  about 
1,000  of  sulphuric,  and  646  carboys  of  nitric  acid  per  week. 
About  a  dozen  firms  contribute  varying  quantities  of  lime, 
the  total  being  about  100  tons  per  week.  These  latter 
include  chemical  manufacturers,  fellmongers,  paper  mills, 
&c.  Sevtial  other  institutions  in  the  shape  of  markets  with 
slaughter-lcuses,  private  slaughter-houses,  gas  works,  pen 
manufactoiifs,  breweries,  S;c.,  contribute  their  own  peculiar 
refu.se. 

The  total  Liw  of  sewage  from  all  sources  is  estimated  at 
24, ,500,000  gallons  per  day.  In  table  A  are  given  the 
average  analyses  of  the  sewage  from  the  principal  silvers. 

The  Saltlcy  sewage  is  chiefly  domestic,  its  flow  being 
about  )  ,,')00,U00  gallons  per  day.  It  receives  about  50 
carboys  of  sulphuric  aeid  and  2  tons  of  lime  per  week. 

This  sewage  is  yellow  (^when  filtered),  with  charaeteristic 
odour,  sometimes  like  decaying  straw,  and  very  thick  slowly 
subsiding  sediment.  Nitrates  are  usually  present,  but  dis- 
appear in  hot  weather. 

The  Ilea  sewage  is  of  a  very  mixed  nature.  Its  flow  is 
about  9,500,000  gallons  per  day.  About  2;'6  carboys  of 
sulphuric,  800  carboys  of  hydrochloric,  and  rj4  carbojs 
of  nitric  acid,  with  05  tons  of  lime,  are  received  by  this 
sewer  per  week.  The  whole  of  the  markets  of  the  city 
drain  to  this  sewer. 

The  sewage  is  usually  brownish  in  colour  when  filtered, 
with  the  usual  smell,  which  is  sometimes  tarry,  sediment 
dark  and  slowly  suhsiiliug,  TS'itrates  are  almost  always 
present,  disappearing  in  hot  weather. 

The  Hockley  sew.age  is  of  a  very  peculiar  nature.  Its 
flow  is  about  6,000,000  gallons  per  day.  About  yOU  carboys 
of  hydrochloric,  660  carboys  of  sulphuric,  and  4  12  carboys 
of  nitric  acid  are  discharged,  after  use,  to  this  sewer,  as  well 
as  10  tons  of  lime  per  week.  The  alkalinity  of  this  sewage 
is  usually  very  low  indeed,  but  free  acid  has  never  been 


observed  in  it.  The  large  quantity  of  nitrates  comes  i 
chiefly  from  the  dipping  operations  of  brass-founders  and  ' 
jewellers. 

The  sewage  is  usually  light  yellow  in  colour  when  filtered, 
with  characteiislic,  sometimes  tarry,  smell,  and  heavy 
brownish  quickly  subsiding  sediment.  Owing  to  large 
quantities  of  ferrous  salts  present,  this  sewage  decom- 
poses extremely  slowly  if  left  to  itself.  Xitrates  are 
invariably  present,  but  in  varying  quantities,  the  nitric 
nitrogen  sometimes  rising  to  l-oO  parts  per  100,001):  It  is  i 
fortunate  that  it  is  po.-sible  to  mix  the  whole  of  the  sewano  I 
in  the  tanks,  else  this  sewage  would  prove  difficult  to  deal 
with  successfully  if  isolated. 

The  sewage  from  the  Aston  and  Ilandswotth  districts  is 
again  dift'erent  from   all  the  others.     Its  computed  flow  is 
4,750,000  gallons  per  day,  the  bulk  of  this  being  domestic. 
It  receives  61  cp.rboys  of  sulphuric  and  75  carboys  of  Dtlric  1 
ac'd  per  week,  with  a  snuiU  quantity  of  lime,        '  ' 

This  sewage  is  usua'ly  light  yellow  in  colour  when 
filtered,  with  a  strong  smell  of  brewers' waste.  The  sus- 
pended matter  is  light  and  slowly  subsiding.  When  passed 
through  filter  paper  an  opalcsceut  filtrate  is  obtained.  The 
fall  in  the  sewer  is  small,  and  the  rate  of  flow  low,  »ud 
hence,  although  much  nitric  acid  is  added,  the  uitratesare 
low  and  disappear  in  hot  weather. 

About  3,000,000  gallons  of  domestic  sewage  are  received 
by  the  large  conduit  at  different  points  on  the  farm  from 
smaller  sewers. 

These  statistics  regarding  acid  have  been  compiled  durini; 
the  past  year,  which  has  been  an  exceptionally  busy  one 
for  most  of  the  trades  concerned.  .Small  firms  and  those  not 
contributing  objectionable  trade  waste  have  been  omitted. 

Discussion  and  Comparison  of  .Inab/ses. — As  a  rale 
samples  were  taken  each  quarter-hour,  the  quantity  Ukeo 
being  in  proportion  to  the  flow. 

A  computed  average  analysis  of  the  mixed  sewage  is 
given  in  Table  A,  which  is  calculated  from  the  several 
estimated  flows  of  the  different  sewages  and  my  analyses  of 
same.  In  Table  1!  is  given  the  analj-ses  of  the '•  roughing 
tank  efllitenf'  and  the  "  finishingtank  effluent "  when  under 
lime  treatment  two  years  ago.  On  comparing  the  former 
with  the  untreated  "  roughing  tank  effluent "  it  will  be  seeo 
that  the  lime  has  arrested  about  one-third  more  of  suspended 
matter  in  the  tanks,  whilst  the  dissolved  matter  is  higher. 
The  smaller  sedimentation  tanks  formerly  arrested  75  p»r 
cent,  of  the  residual  suspended  solids. 

In  Table  C  is  given  the  analysis  of  the  "  roughing  tank 
efiluent  "  .and  the  "  septic  tank  effluent  "  since  the  lime  wa« 
stopped,  i.e.,  for  100!.  An  enormous  quantity  of  gas 
escapes  from  the  septic  tank,  and  this  results  in  a  loss  of 
about  8  per  cent,  in  the  solid  matter  which  enters  these 
tanks.  The  suspended  solids  are  the  same  in  both  these 
effluents,  but  are  very  much  .altered  in  quality  after  passing 
the  septic  tanks.  Much  of  the  suspended  matter  in  the 
"  roughing  tank  effluent "  must  disappear  in  the  septic  tank, 
whilst  the  sulphides  there  developed  precipitate  most  of  the 
heavy  metals  in  solution.  The  black  colour  of  the  septio 
effluent  is  due  partly  to  ferrous  sulphide.  Thirty  year^ 
ago  it  was  apprehended  that  the  large  quantity  of  fcrrou^ 
salts  in  Birmingham  sewage  would  destro)-  the  vegetation 
on  the  farm,  and,  in  fact,  several  fields  of  crops  were 
destroyed  by  the  sewage  in  a  crude  state.  Chiefly  iu 
order  to  precipitate  this  iron,  &c.,  the  treatment  with  lime 
was  recommended  and  finally  adopted.  Here,  however, 
in  these  septic  tanks  we  have  a  natural  and  inex- 
pensive means  of  attaining  the  same  end.  The  presen' 
tank  liquor  is  not  merely  harmless,  but  has  considerable 
raanurial  properties ;  for  in  grass  laud  irrigated  by  it  tli. 
path  of-the  water  may  be  traced  by  the  increased  vigour  pi 
the  herbage. 

The  following  is  an  analysis  of  the  dried  sludge  from  tin 
bottom  of  a  Eeplic  tauk  after  being  several  months  ii 
work. 

- 1  null/sis  of  Septic  Sltidi/e. 

Per  Cent. 

Volatile  and  organic  matter -ti'SO 

Sinul  and  insoluble  matter 1?'60 

Other  inorganic  matter 39*10 

Total  nitrojreii 2'8<i 
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7be  t'unctioDS  rulfiUeJ  by  the  tanks  may  be  summed  up 
as  lollows.  The  following  heads  include  the  principal 
considerations  which  led  us  to  reject  the  treatment  by  lime 
and  to  adopt  our  present  method  :  — 

1.  The  sewage  is  mixed  and  becomes  of  a  more  uniform 
composition,  the  constituents  of  one  kind  of  sewage  either 
partially  neutralising,  precipitating,  or  diluting  the 
conslitucuts  of  another. 

2.  The  flow  is  rendered  more  uniform. 

3.  The  road  detritus  and  larger  particles  of  matter  are 
arrested. 

4.  The  septic  action  is  set  well  on  foot,  by  means  of  which 
ihe  sludge  is  much  reduced,  and  the  residual  suspended 
matter  converted  into  a  very  finely  divided  state. 

5.  The  residual  sludge  passing  out  in  the  septic  tank 
effluent  is  distributed  all  over  the  farm,  where  it  has  a 
chance  of  acting  etheiently  as  a  manure.  L;ind  which  has 
received  no  other  manure  has  been  found  to  give  very 
I'ood  crops.  Under  the  old  lime  treatment  .'•yslem,  such 
sludge  would  have  been  dumped  down  in  a  concentrated 
form  on  a  small  area,  which  would  thereby  be  rendered  very 
rank  and  foul. 

The  Farm  Effllle>tls.—^iL^>\e  D  contains  the  average 
aoaljses  of  the  principal  effluents  from  the  farm  for  the 
year  1901. 

1.  The  Castle  Biomwich  effluent,  which  receives  the 
filtrate  from  oue  of  the  oldest  and  best  parts  of  the  farm, 
gives,  as  will  be  seen,  the  best  results  on  analysis.  A 
slight  dilution  lakes  place  from  small  streams.  Tbe  per 
cent,  purification  on  the  roughing  tank  effluent  is  89  per 
cent,  and  91  4  per  cent.  <n  original  sewa;,e,  using  the 
tigurcs  for  "  oxygen  absorption."  The  area  contributing 
10  this  effluent  is  358  acres  in  extent,  and  the  bulk  of  this 
was  underdrained  20  to  25  years  ago.  The  subsoil  is 
chiefly  a  light  yellow  clay  .ibout  3  ft.  thick,  overlying 
gravel  or  red  clay.  There  is  a  good  proportion  of  sandy 
gravel  subsoil,  and  a  smaller  proportion  of  stiff  red  and 
vellow  clay  in  this  area.  This  land  was  dressed  several 
vears  ago  with  quicklime,  and  probably  the  extra  alkalinity 
is  due  to  this. 

2.  The  Plants  Crook  effluent  gets  a  comparatively  small 
quantity  of  sewage  effluent,  as  it  consists  partly  of  the 
overflow  from  a  waterworks  and  partly  of  drainage  from 
cultivated  land  above  the  sewage  farm.  About  70  acres 
contribute  to  this  effluent.  The  subsoil  is  largely  red 
sandy  gravel. 

3.  The  Water  Orton  effluent  receives  water  from  500 
acres  of  land  which  has  been  drained  in  more  recent  years. 
The  purification  is  84  per  cent,  on  roughing  tank  effluent 
and  87'5  per  cent,  on  original  sewage.  The  high  "free 
ammonia  "  is  noticeable,  and  I  shall  remark  on  this  later. 
I'art  of  this  land  was  treated  several  years  ago  with  quick- 
lime, and  hence,  no  doubt,  the  high  akalinity.  About 
one-third  of  this  area  has  a  light  yellow  claj'  subsoil  from 

;  2  to  3  ft.  thick  overlying    gravel,   and   the    rest  consists 

;  chiefly  of  light  and  heavy  clays  overlying  heavy  yellow 

'  clay.    There  is  a  small  quantity  of  sand  and  gravel  subsoil. 

The  ilinworth  effluent  receives  water  from   160  acres  of 

land  which  is  chiefly  of  a  red,  sandy,  and  gravelly  nature. 

This  land  was  drained  and  first  treated  with  sewage  about 

two  years  ago.     The  high  "  free  ammonia  "  is  partly  due 

'  to  the  laud  being  new  and  partly  to  ihe   free  and   open 

nature  of  the   soil.     The  per  cent,  purification  is  84  on 

'  roughing  tauk  effluent,  87 -5  on  origiiial  sewage. 

,     The  Curd  worth  effluent  receives  water  from  350    acres 

,  of  land  which  has  been  in  use  in  part  a  little  under  a  year, 

i  but  a  good  portion    has   only   heen   brought   into  use  in 

.'ections  during  1901.     The  subsoil  is  of  a  mixed  nature 

iucloding  sand,  sand  and  gravel,  peat  and  clay.     The  per 

cent,    purification  is    83  on  roughing  tank  effluent,  86 '5 

!  on  sewage. 

\     Some  270  acres  of  land  adjoining  the  tanks  drains  to 
several  smaller  outlets. 

To  obtain  a  notion  of  the  effluents  3  ielded  by  different 
kinds  of  lanil,  1  have  gone  over  the  whole  ground  in  detail 
aad  compared  the  nature  of  the  subsoil  of  each  field  with 
its  effluent.  The  following  are  my  observations : — A 
subsoil  of  a  mixture  of  sand  aud  gravel  with  a  small 
proportion  of  clay,  underlain  by  a  poious  substratuig  of 
gravel,  gives  the  best  effluent. 


Sand  mixed  with  gravel  subsoil  allows  the  sewage  to  run 
through  too  quickly,  resulting  in  a  good  nitrification  but 
high  "  free  ammonia."  A  light  clay  subsoil  underlain  by 
heavy  ciay  gives  good  purificatiou,  but  as  a  rule  small 
nitrification.  A  heavy  clay  subsoil  seems  to  act  similarly 
to  the  last.  Peaty  land  gives  a  very  inferior  effluent. 
One  field  with  a  subsoil  of  yellow  ochre  persistently  gives 
the  worst  effluent  on  the  farm.  This  field  recently  had  a 
prolonged  rest  (for  several  months),  and  for  a  week  or  so 
after  restarting  yielded  a  high  nitrification,  but  soon  fell 
back  iuto  its  original  condition.  Also  a  bulky  ferruginous 
deposits  separates  from  the  effluent  from  this  field.  This 
would  seem  to  indicate  that  an  excess  of  iron  ia  a  subsoil 
inhibits  the  oxidation  of  sewage,  &c.,  passing  through  it. 

One  field  on  the  .Saltley  Farm,  which  had  been  heavily 
treated  with  sewage  sludge  for  years,  was  regularly  treated 
with  crude  sewage  from  the  Kea  main  sewer.  The  average 
analysis  of  the  effluent  from  this  field  is  given  in  Table  F  ; 
the  nitrification  is  very  high  (the  maximum  observed  was 
six  parts  of  nitric  nitrogen  per  100,000),  and  the  effect  of 
the  heavily  limed  sludge  in  the  subsoil  is  seen  in  the 
alkalinity,  which  is  quite  abnormal. 

A  diagram  is  given  showiog  the  curves  of  the  aveiage 
monthly  chlorine  for  the  septic  tank  effluent  aud  the  :and 
effluents  for  the  year  1901.  Generally  speaking,  the  curves 
are  similar.      The  tank  effluent  has,  of  course,  been  diluted 
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by  subsoil  water,  and  the  effect  of  heavy  rains  may  be 
seen  on  comparing  it  with  the  curve  of  rainfall.  An  averaofe 
analysis  i§,givcn  of  well  water  of  the  district  as  typifying 
to  some  extent  the  subsoil  water  in  Table  F.  A  remark- 
able rise  in  the  chlorines  is  seen  throughout  the  year. 
Some  of  the  small  irregularities  in  the  curves  are  ilue  to 
tracts  of  lani  which  have  been  thrown  out  of  use  for 
ploughing. 

Action  of  Soil,  lJc. — The  action  of  soil  on  sewage 
may  be  considereil  under  four  heads  :  (1)  Mechanical, 
(2)'  Physical.  (3)  Chemical.  (4)  Biological.  The  first 
two  will  depend  on  the  porosity  and  degree  of  hydration 
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of  the  soil,  the  third  will  depend  on  the  nature  and  con- 
stituents of  the  soil,  and  the  last  ou  the  previous  history  of 
the  particular  soil. 

The  suspended  impurities  are  ahstracled,  as  a  rule,  by 
mechanical  action.  It  has  been  shown  that  sand  and 
organic  constituent-!  of  soil  have  no  chemical  absorptive 
powers,  but  that  this  property,  which  is  possessed  by  most 
soils,  depends  on  the  amount  of  clay  contained  in  the  soil. 
The'  constituent  of  the  clay  concerned  in  this  action 
seems  to  be  a  hydrated  silicate  of  alumina  atd  soda, 
i.e.,  decomposed  zeolites,  and  the  de;;ree  of  chemical  action 
seems  (o  be  determined  by  tlie  ordinary  laws  of  chemical 
mass  action,  i.e..  it  deptnds  on  the  concentration  of  solution 
and  the  quantity  of  soil  used.  Also  the  rate  at  which 
absorption  proceeds  varies  greatly  with  different  substances. 

The  practical  conclusion  to  be  drawn  from  these 
considerations  is  that  care  must  be  taken  in  working;  the 
land,  .\fter  the  point  of  saturation  of  the  ground  is 
reaclifd,  theoretically,  the  sewage  should  be  shut  off,  or 
ibe  eflUieiit  will  suffer.  During  ihe  period  of  rest  the 
objectionable  matters  undergo  a  physical  and  chemical 
absorption  by  the  particles  of  soil,  and  the  organisms 
present  are  enabled  to  act  ou  tliein,  converting  them 
chiefly  into  gaseous  or  soluble  innocuous  forms.  Where  a 
particular  piece  of  ground  is  used  continuously  as  a  sewage 
filter,  v.hat  does  not  escape  as  gas  must  be  principally 
washed  out  in  the  effluent.  It  is  iuteresting  to  note  in  this 
respect  tlie  very  large  loss  iu  nitrogen  in  the  farm  effluents. 

Our  farm  is  at  present  being  .strained  to  its  utmost  limit 
iu  order  to  deal  with  the  whole  of  our  dry  weather  flov), 
the  sewage  of  about  470  people  being  treated  per  acre. 
C)n   the  high  ground  about    one  fourth  of  the    sewage  is 


pumped,  and  it  takes  about  20.000  gallons  per  acre  per 
day.  For  the  whole  of  the  farm  the  average  is  about 
1,'),000  gallons  per  acre  per  day. 

The  effluent  is  a  perfectly  natural  one,  which  never 
putrifies  and  gives  rise  to  no  nuisance,  and  will  continue  to 
improve  after  it  has  left  our  hands. 

'I'lie  change  in  the  quality  of  the  effluent  from  the  older 
to  the  never  part  of  the  farm  is  very  marked  and  would 
seem  to  show  that  the  longer  laud  is  treatcl  by  sewage 
the  better  it  becomes  for  this  purpose. 

Stale  if  Farm,  ^r. — Some  rather  exaggerated  notions 
of  the  nuisance  arising  from  such  a  sewage  faimas  that 
at  Birmingham  are  afloat.  My  laboratory  is  on  the  very 
centre  of  the  farm,  and  its  windows  command  a  great  stretch 
of  farm  laud,  which  is  continually  irrigated  by  sewage.  I 
have  not  the  slightest  cause  of  complaint,  anl  the  general 
verdict  of  visitors  is  the  small  amouut  of  unpkasantuess. 
It  appears  to  be  entirely  a  question  of  proper  munageraeni, 
and  with  this  very  essential  proviso,  thiie  appears  to  be 
little  reason  why  a  sewage  farm  should  iu  all  cases  be  a 
source  of  unpleasantuess. 

It  remains  for  me  to  expre-s  my  sincere  thanks  to  all 
those  gentleiui'U  who  have  kiudly  supplied  mu  with 
information. 

In  conclusion,  I  may  point  out,  as  others  have  pointed 
out  before,  that  only  by  patient  and  uninterrupted  experi- 
ment and  observation,  ouly  by  cjreful  recording  of 
phenomcaii  on  the  large  scale  in  the  field,  antl  comparison 
with  the  principles  established  in  the  laboratory,  can  we 
hope  to  extricate  the  solution  of  this  problem  from  ibe 
realm  of  mere  individual  opinion  or  guess-work,  and  raise 
it  to  that  of  an  exact  science. 
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Tables  of  Analyses. 

Table  A. 

Itesults  expressed  in  parts  per  100,000. 


Sus- 
pended 
Solids. 

free  and 

Saline 

.\mmonia. 

Albumi- 
noid 
Vmmonia. 

Jhl'iriiie. 

12-6 
21-6 

2i-e 

12-1 

Nitrogen  | 
iS  iVitrate* 

and 
Nitritts. 

0-30      ' 
0-33      ' 
0-89 
0-13 

0-41       1 

Oxygen  absovbed. 

Alka- 
linity. 

18-0 
18-2 
0-5 
22-4 

Total  Nit 

-ogcn. 

Natui-e  of  Saaiplp. 

SolitJs. 

Unfillered. 

Filtered. 

UnB-tered. 

Filtered. 

M.5-.5 

i:i-fO    1 

1-15-1 
94-8 

73-5 

70-1 

SS--1 

4-16 
3-50 
3-37 
6-17 

1-50 
1-52 
1-G7 
1-95 

13-13 
17 -3i 
U-01 
13-33 

16-32 

5-67 

10-26 

B-49 

5-50 

8-07 

8-a-i 

!i-3-t 

9--J5 

6-43 

6-55 
7-21 
6-79 

Sal  I  lev  sewage. 
Rea 
Hockley     „ 

Aston 

129-1           67-0 

3-87 

! 

l-6d 

20-3 

7-61 

8-S4 

6-78 

f  Computed       avemv 
l    sewage. 

1 

rjkBi.E  B. 

138-0 
133-2 

lfi-3 

4-2 

3-46 
3-79 

1-00 
0-97 

22-9 
19-8 

0-48 
0-58 

10  91 
9-52 

S-17 

26-4 

6-71 
5-70 

6-66 

R^nuhin-i  tanks  alin 

limin--,  190(1. 
I'ini^liinir  tanks  »fl' 

liminjT,  190U. 

1 

["Ann;  C. 

1-25-7           24-0 
115-.t           21-5 

4 --29 
6 -2d 

1-19 
1-06 

20-0 
20-3 

0-41 
none 

11-90 
10-77 

8-17 
0-S5 

-23-7 

7-13 
7-42 

6-32 
0-58 

RollJ:llill^■    tank,    un 

liuied,  1901. 
Septic  lank,  unl  mitl 

1901. 

fAni-E  D. 

121-2 

8-1-G 
11-2  9 
1110-0 
107-8 

2-8 

2-9 
2-7 
2-7 
5-1 

1-37 

1-53 
2-29 
2-01 
2-OS 

0-17 

0-20 
0-20 
0-21 
0-21 

17-4 

12-3 
17-(! 
15-9  • 
16-2 

0-56 

0-15 

•     0-43 

0-13 

0-4i 

1-33 

1-18 
1-91 
1-91 
1-99 

•• 

2l)-4 

1.V8 
21-9 
10-3 
170 

3 -09 

2 -OS 
3 -Si 
3-31 
2-83 

Ca-tic        Bromwicli 

eillNent. 
I'lauts  Krook  einuciit. 
Wa'er  Orion 
.Minworth             ,. 
,  Lurdworth         „ 

Table  E. 

99- 0 
79-6 

6-8 
11-3 

0-64 
0-90 

1 

0-22 
017 

I 

1        9-2 

1      16-8 

1        0-45 
0-22 

l-7i 
1-27 

20-9 
17-7 

•• 

River  Rea. 
River  Tame. 
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Birmingham  Sewage  Disposal,  1901 — continued. 
Table  F. 
Results  expressed  in  parts  per  100,01)0. 


„.     ,     ,       Siis-        Free  and 
Pissftlved.   p„,„iea        Saline 
SoJias.   I    siiiiiis.     Ammonia. 


Albumi- 
noid      Chlorine. 
Ammonia. 


UTS 
22a' 8 
8)!'2 


nil 
trace 
(race 


2-Sl 
0-83 
O'OIG 


0I9 
0-20 
0'020 


17-0 

20-1 

7-S 


Nitrogen 

as  Nitral«s 

and 

Nitrites. 


trace 
2-48 
0-71 


Osygen  absorbed. 

Alka- 
linity. 

UnBltered- 

Filtered. 

6-35 
2-10 
0-27 

•■ 

129'7 
39-0 

Total  Nitrifren. 


Unfiltsred.]  Filtered. 


Nature  of  Sample. 


Effluent  from  sludged 

field. 
Effluent      from     land 

under  crude  sewage. 
"Well  water  of  district 

adjoiniu,^  farm. 


Discussion. 
Dr.  RiDEAL  said  tliit  a  careful   record   of  the   analytical 
(l;i(a,  when  an  important  towu  like  liinniugham  was  trying 
(liffcreut  methods,    was  essential  for   success.     Failures  in 
the  past   with   sewage    farms,   and    in   the    present    from 
bacterial  treatment,  were  due  to  the  fact  that  the  authorities 
were   rather   prone    to    begrudge   the   necessary    fees    for 
chemical  and  bacterial  e.vaminatiou.     It  was   surprising  to 
lind  in  Appendix  to  the  recent  report  of  the  Koyal  Com- 
mission on   Sewage   Disposal   how   few   towns    were   in   a 
position   to  give   the   analytical  data  as  to   the  quality  of 
the  sewiige  and  effluent   asked  for  by  the  oonimissioners. 
Birmingham   had  always   been  cited  as  an  example  of  a 
successful  sewage  farm,  but  the  figures  now  given  and  the 
recent  injuuction  showed  that   this  was  far  from  being  the 
I'asc.     la  consequence,  the  Corporation  had  wisely  thought 
it  desirable  to   drop   the   land  treatment  and  go  in   for  the 
moilern  methods  of  bacterial  treatment.     It   was  very  sur- 
prising that  Hirmingham  had  not  taken  the  advice  of  their 
own   expert,    I'rof.    Frankland,    who,    like  himself,    was  a 
strong  advocate   lor  bacterial  treatment,   but  had   left  the 
matter  entirely  in  the  hands  of   the  engineers.     It  was  only 
within  the   last   tivo  years   that    Jlr.    O'Shanghnessy    had 
hulped  them   in  their  problem,   and   it   now    looked    as   if 
tiie  cotiClu>!on   they    h.ad  come    to,   that   they  must  have 
liirge   storm  filters,   which   cost   an   enormous  amount   of 
money,  to  take  the  extra  liquid  above  three  times  the  dry 
Ac.iiher  flow  and  up  to  six  times  that  quantity  before  it  was 
liS'  liiirgi'd  into  theriver,  was  to  a  considerable  extent  money 
1  i-ivil.     Simie  .jii,iiOii/.  was  spent  in  providing  these  storm 
lilitrs,  ilie  work  being    carried   out   under    the  supervision 
,  !  -Mr.  Hawkesley,  but    in  his   opinion   these  filters   were 
loiiig    no    good.     The    author    bad,    however,    given    no 
loalyses  of  the  results.     He  believed  they  were  going  to  be 
jliscontinued  and  to  be  turned  into  continuous  filters  for  the 
iquid   from   the  tai  k — a   totally  different   purpose.     This 
.bowed  how  money  could  be  wasted  on  an  arbitration  award 
(Carried  out  by  competent  engineers  when  the   problem  was 
|iot  looked  at  from  the  chemical  and  bacterial  point  of  view. 
•Viih  regard  to  the  present  works  it  struck   him   as  very 
xtraordinary  that  the   septic  action  referred  to  had   taken 
,)lace  with  the  present  small  works.     The  septic  tankage, 
vhich  at  first  was  .il  hours  out   of  the   24  hours  of  the 
'Iry  weather  flow,  was   now    increased  to    8  hours.      He 
udvocated  24   hours,  but  the  Local  Government  Board  now 
'/equired  3fi  hours.     At  Birmingham  they  had  only  5.^  hours 
rr8  hours  dry  weather  How,  and  he  was  quite  satisfied  that 
raall  tankage  was  not  sutiicieut  to  secure  the  proper  amount 
•f  the  putrefactive  or  septic  change  necessary  for  success. 
)n  the  other  hand, they  bad  large  roughing  tank«,  or,  as  they 
sicre  better  called,  detritus  tanks,  for  the  sewage  to  p.ass 
jarough   prior  to  septic   action.     These  tanks  had   simply 
10  take   out   the   stones,  gravel,  and    road   grit,  but   the 
f  nalyses  given  showed  that  the  sludge  contained  not  only 
j'49  pi-r  cent,  of  sand  but  1-08  of  nitrogen,  whereas  theie 
hould  be  practically  no   nitrogen  collected   in  a   roughing 
ink  so  designed  as   to  collect  the  heavy   mineral   solids. 
ie  believed  that  neariy  the  w  hole  of  the  inoffensive  solids 
ere  deposited  in  the  tir.st  bay  of  the  roughing  tanks,  so  that 
■ley   were  obviously    too   large    for   this  purpose.      Such 
nks  should  be  small,  not  large,  so  that  the  rush  of  sewage 
issing  along  should  deposit  the   mineral  matter  and  then 


go  on  to  the  septic  tank,  where  the  organic  matter  should 
deposit  and  slowly  putrefy  and  dissolve.  At  Birmingham 
they  appeared  to  have  just  the  converse  arrangement,  a 
large  roughing  tank  where  the  organic  matter  was  collected 
along  with  the  sand,  and  small  septic  tanks  from  which 
76,170  eb.  yds.  of  sludge  were  collected  in  six  months, 
which  was  half  the  quantity  they  used  to  have  under  the 
lime  treatment.  The  object  of  the  septic  tank  was  to 
minimise  the  question  of  sludge  and  sludge  pressing.  Here, 
with  these  small  septic  tanks  they  had  still  to  take  on  to  the 
ground  .'lO  per  cent,  of  the  sludge  they  formerly  bad  under 
chemical  treatment.  If  they  had  larger  septic  tanks  and  a 
small  roughing  deposit  tank,  or  what  came  to  the  same 
thing,  worked  a  portion  of  the  present  roughing  tanks  as 
septic  tanks,  the  longer  septic  sojourn  would  dissolve  more 
organic  matter  and  there  would  be,  therefore,  less  difficulty 
in  dealing  with  the  organic  sludge.  It  had  been  argued 
that  foundries  contributed  appreciably  to  the  mineral  con- 
stituents of  sewage,  and  interfered  with  its  treatment.  He 
thought  that  the  mineral  effluents  which  contributed  to  the 
sewage,  even  in  manufacturing  towns  like  Birmingham,  had 
been  very  much  exaggerated  in  the  past,  and  that  they  did 
not  really  interfere  with  the  subsequent  bacterial  treatment 
providing  the  sedimentation  tank  was  sufficiently  large  to 
hold  something  like  24  hours,'  dry-weather  supply.  This 
prevented  the  strong  acids  and  poisonous  metals  having  any 
appreciable  action. 

Dr.  Divers  remarked  that  sewage,  running,  as  it  did,  into 
channels  where  it  rapidly  mixed  with  chemical  matters 
coming  from  various  works,  must  pass  into  the  sew.age 
works  in  a  state  in  which  much  of  the  urea  was  still  present, 
and  the  danger  was  that  it  would  filter  through  the  soil  and 
not  be  retained.  That  difficulty  was  not  felt  in  Japan. 
There  the  sewage  as  collected  was  placed  in  Large  tanks  in 
the  fields,  covered  over  with  a  loose  roof  of  straw,  where  it 
was  allowed  to  ferment  for  some  time,  so  that  all  the  urea 
was  converted  into  ammonia,  and  in  the  main  passed  into 
the  soil  and  enriched  it.  The  principal  part  of  Japanese 
agriculture  consisted  in  the  growth  of  lice  or  paddy.  This 
was  cultivated  on  terraces  or  flat  fields  where  the  water 
flowed  over  it.  The  soil  being  clay,  the  water  was  always 
falling  over  the  surfaces  from  field  to  field  until  at  last 
it  got  into  the  valley  and  was  carried  away.  One  might 
imagine  that  under  this  system  the  nutrient  matter  of 
the  soil  and  the  sewage  put  on  the  field,  particularly  the 
soluble  aminonl.a  salts,  would  be  dissolved  out  and  carried 
away,  but  that  did  not  happen.  Dr.  Kellner,  an  agricultural 
chemist,  who  was  for  years  in  Japan,  ascertained  th.at  even 
with  the  system  of  artificial  fertilisers  this  system  of 
cultivation  of  paddy  was  perfectly  satisfactory ;  that  the 
water  did  not  filter  through  the  soil  but  flowed  over  it, 
leaving  the  mineral  constituents,  the  nitrites  and  so  on, 
behind,  the  effluent  being  very  satisfactory.  Liebig's  notion 
of  the  value  of  human  ordure  w.as  a  mistake.  In  the  first 
place  the  important  point,  as  had  been  found  in  Birmingham, 
was  not  to  grow  crops  with  the  sewage,  but  to  get  rid  of  it 
by  these  antiseptic  tanks  or  auj' other  means.  Kellner  had 
shown  by  some  beautiful  experiments  that  if  you  used 
artificial  fertilisers  for  the  growth  of  rice,  much  better  crops 
were  produced  than  by  the  use  of  sewage  ;  therefore,  although 
the  .Japaness  and  Chinese  used  excreta  in  the  most  perfect 
way   possible,    fermenting  it   so  as   to  get   nearly  all   the 
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ammonia,  and  making  the  best  of  the  system  in  a  way  which 
could  not  be  endured  in  this  cjuntry,  yet  artificial  fertilisers 
were  far  superior. 

Prof.  Mills  asked  if  any  figure  could  be  given  as  to  the 
co-«t  of  the  treatment. 

Mr.  W.  T.  BuKGESS  asked  if  the  author  could  give  a 
figure  showing  the  maximum  nitrification  obtained  in  the 
Birmingham  sewage  works. 

Mr.  O'SiiAUGANESSV  Slid  that  he  had  said  nothing  about 
the  storm-water  fillers,  because  they  were  as  yet  in  the 
experimental  stage,  and  he  thought  it  premature  as  yet  to 
express  an  opinion.  With  regard  to  the  roughing  tank 
filter,  Dr.  Kideal  was  under  a  misconception.  The  detritus 
tank  proper  was  really  very  small  in  comparison  with  the 
hulk  of  sewage,  and  answered  the  conditions  fairly  well. 
Would  Dr.  Eideal  show  them  how  to  prevent  sand 
becoming  entaugled  with  hair  and  other  organic  matter  and 
carrying  it  down  ?  With  the  means  at  their  disposal  they 
were  carryiug  on  a  system  which  was  about  as  perfect 
as  it  could  be  made  under  the  circumstanees.  If  thej  had 
unlimited  capital  to  draw  upon,  they  might  possibly  make  it 
absolutely  perfect.  The  septic  action  went  on  subsequently 
to  the  sedimentation,  and  the  sludge  he  referred  to  was  takcu 
out  before  it  was  possible  to  induce  a  septic  action  simply  as 
a  matter  of  practical  necessity.  The  cost  of  the  treatment 
was  a  point  that  had  troubled  them  for  many  years.  In 
regard  to  nitrification  tho  maximum  observed  was  six  parts 
of  nitric  nitrogen  per  lOii.uOO,  but  that  was  an  exceptional 
case.  The  minimum  average  was  0'6  part  per  100,000  in 
the  large  effluent  from  the  farm. 

THE  TECHNICAL  EXAMINATION  OF  GLUE. 

BY    E.    G.    CLATION,   F.I.C,    F.C.S. 

The  investigations  were  directed  mainly  to  certain  specific 
points  :  hence  the  restricted  scope  of  the  paper  and  absence 
of  reference  to  some  well-known  tests. 


/.  Colour  and  other  Features. — Colour  is  of  limited  valui 
as  an  indication  of  quality,  aud  often  too  much  imporlanci 
is  attached  to  it.  Other  things  being  equal,  light-colourec 
samples  are  usually  preferable  to  dark,  although  some  dark 
tinted  glues  may  be  better  in  quality  than  comparativeh 
pale  samples.  In  Table  I.,  A  is  a  fairly  good  dark  glue 
and  II  is  a  paler  but  very  inferior  sample  :  B  and  !• 
are  an  excellent  light-coloured  and  poor  dark  sample 
respectively.  For  some  purposes,  cf  couise,  pale  glue  is  a 
sine  qua  7inn.  Lustri",  transluecncy,  aud  opacitv  arc  no 
more  useful  than  colour  as  a  guide  to  quality.  Air-bubbles 
should  be  few  or,  better;  absent.  .'■'auiplcs  should  bt 
inodorous,  or  the  odour  should  be  inoffensive.  This  last 
characteristic  is  important,  aud  a  "  sweet  "-fmelling  glut 
is  to  be  preferred.  Good  glue  should  not  quickly  deteriorate 
in  air. 

//.  (Viemical  Composition.  —  The  conclusions  from 
aualyses  are  usually  less  definite  than  those  based  on 
physical  tests,  but  in  Table  I.  are  chemical  data  yielded  bv 
samples  of  various  qualities  aiid  origins.  The  proportion 
of  water  in  glue  should  be  between  10-5  and  is -5  per 
cent.  The  peicentage  of  mineral  matter  is  variable,  aad, 
alone,  no  criterion  ot  quality,  though  it  should  not  exceed 
as  a  rule,  3*5  per  cent.  :  but  a  suggestion  as  to  the  soutce 
of  a  sample,  or  the  method  of  manufacture,  may  sometimes 
be  gained  from  the  proportion  of  soluble  to  insoluble 
(alkaline  to  lime)  salts  ;  the  fusibility  or  otherwise,  and 
reaction  of  the  ash ;  and  the  presence  or  absence  of  chlorides 
and  phosphates.  'J'hese,  if  iu  more  than  minute  amount.«, 
are  held  to  indicate  bone-glue  rather  than  the  more 
costly  hide-glue,  and  it  is  generally  stated  that  the  ash  of 
the  former  fuses  and  is  neutral,  and  that  that  of  the  latter 
is  infusible  and  alkaline.  But  it  is  wise  not  to  base  too 
positive  opinions  on  results  cf  the  kind,  which  are  apt  to 
be  contradictory.  This  is  apparent  in  some  of  the  analyses 
cited.  Glue  .-ihould  be  tested  for  sulphiles,  derived  from 
the  use  of  sulphur  dioxide  as  a  bleaching  agent,  and  for 


Table  I. 
Analyses, 


Sample. 


A. 


Source ;    Foreign   I    British 

Colour  


Lustre 
Smell . . 


Dark 
Dull 


Pule 
High 


Character  of  jelly  .. 


Odour  of  solution  . . 
Quality 


Coherent,      Strong, 
tirm  ;  no    clean,  aud 
objection-    "  sweet." 
able 
odour. 

In-  Good 

ofEeusive. 
Medium  ;  Very  good 


C. 


Foreign 
Fale 

High 


Firm  and 

"sweet." 


Good 
Very  good 


D. 


E; 


British     Unknown 
Pale  Dark     ' 


Very  high 


Coherent, 

clean, 
"sweet." 


Good 
Good 


Moderate 

Objection- 
able. 
Slimy, 

offensive 
smell, 
rapid 

decompo- 
sition. 

Objection- 
able. 

Very  iwor 


British 
Dark 


Moderate 


Firm, 
clean,  and 
"sweet." 


Very  fair 

Somewhat 
inferior. 


TJnkoown 
Medium 

High 


H. 


Foreign 
Rather 

pale. 

Dull 


Coherent,  ]      Very 
no  bad         slimy, 
odour,    lodourmost 
offensive. 


Good 
Good 


Very  fetid 
Bad 


Unknown 
Medium 


Moderate 


Strong  and 
coherent, 

smell  satis- 
factory. 


Good 
Medium 


Briliib 
Pale 

Very  hinb 


Firm  ami 
calwreiii. 
but  odour 
not  good. 


Not  quite 


I<ow 

medium. 


18-(B 
8-6» 


0-4j 
0-2V 
(l-OS 


OMO 

O-S"! 

2-lS 

l-IO 

I'W 

Inhuiblp 

(ainlb 

alkaline. 

Trace  on  I 

Trace  Old, 


Water 

]Von-gelatinising  com- 
ponents (by  Stel- 
lintc's  i)rocess). 

Acidity  (expressed  as 
HCl)  :- 

Total 

Fixed 

Volatile 

jMkalinity  (volatile, 
expressed  as  NHj). 

Matter  soluble  in 
ether. 

Matter  insoluble  in 
boilinii  water. 

Total  mineral  matter 

Soluble  salts 

Insoluble  salts 

Behaviour  of  ash  .... 


Chlorides  . . 
Phosphates  . 

Sulphites . . . 


15-12 

4-2t 


0-53 
0-51 

0-w 


Ti-ace 
Trace     ' 

3-01 

1-42 

1-.59 
1  Infusible, 
I   alkaline. 

Slight 
I     Trace 


15  38 
1-Ul 


0-02 
0-07 


1-32 

OM 

II  39 
Infusible, 
alkaline. 

I     Slight     i 
Very  slight; 

Trace 


0-47 
0-41 
0-03 


Trace 


1-40 

0-8ti 

0-5S 

Infusible, 

feebly 

alkaline. 

None 

Trace 


15-35 
1-B3 


0-10 

0-10 

1-59 

0-32 

1-27 

Infusible, 

stl-oiit;ly 

alkaline. 

Very  slight 

Ver.v  slight 


15-G7 
9-94 


0-02 


0-50 

7 -37 

3-93 

3-4<i 

Fused, 

strongly 

alkrjuic. 

Large 

Large 


IG-OO 
7-82 


0-69 
0-fi7 
0-02 


,     0-32 
I-OO 

3-22 

2-22 

rOD 

Infusible 

faintly 

alkaline. 

^lodenite  \ 


13'91 
1-38 


0-01 


-2-02 

rii'j 

0-<l3 

Inlusibk 

fainll.v 

alkaline 

y  slight' 


Jloderate  Very  slight' 


U-fiS 
8-40 


0-55 
003 
0-02 


Ti-aco 

Trace 

1-43 

0-93 

0-50 

Infusible, 

strongly 

alkaline. 

Trace 

Con- 

sidgrablo. 

Present 


13-03 
2-5t 


S-24 

2  93 

0  31 
Infusible, 
St  roiigly 
alk:iline. 

Slight 
3Io<iuratc 

Present 


•  Neutral. 
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preservatives  sometimes  employed,  such  as  ziuc  and  other 
metallic  salts.  Fat  must  be  absent,  and  the  juoportion  of 
matter  insoluble  iu  boiling  water  should  be  at  most  0*25  per 
cent.  A  useful  comparative  test  (perhaps  the  best  single. 
chemicul  test)  is  Stelliug's  (estimation  of  nor.-ffelatinising 
matters  by  precipitating  the  gluo  solution  with  alcohol, 
filterini',  evaporating  a  fractional  pait  of  the  filtrate,  and 
wtighiag  the  lUicd  residue).  Fels  and  others  have 
criticised  this  test,  but  its  results  exhibit  a  striking  relation 
to  the  quality  of  glue  samples,  as  shown  by  other  tests. 
From  the  table  it  will  bo  seen  that  the  jioor  glues  E  and  II 
yielded  markedly  higher  figures  with  Sielling's  test  than 
did  samples  of  better  or  medium  quality.  A  high  result 
appears  to  be  a  jtruiu't  facie  indication  tliat  the  glue,  at  all 
events,  is  below  the  best  standard  of  quality. 

121,  Pla/sirdi  Tests  :  1.  Schatfcuiuinnt^s  Immersion 
TesI  (  Wfii/ltl  of  Water  absnthcd,  on  /mmersio7i  of  Glue"). — 
This  test  also  has  been  criticised,  and  is  <loubtless  useless 
if  certain  precautions  are  cot  taken  :  (a)  the  samples  must 
be  iuunersed  iu  equal  volumes  of  walir  at  the  sance 
temperatures,  and  for  the  same  periods ;  and  (6)  the 
fra"iuent3  of  glue  must  be  as  nearly  alike  in  size  as 
possible.  The  iuduence  of  temperature  in  this  (est  is  sur- 
priting,  and  is  most  important  to  bear  ia  mind.  Too  often 
it  is  neglected,  and  comparisons  are  made  between  samples 
which  have  been  immersed,  at  different  seasons  of  the  year, 
iu  water  neeessarily  at  various  temperatures.  Such  com- 
parisons are  valueless.  Either  all  the  samples  to  bo 
compared  must  be  tested  at  the  same  time,  in  which  case 
the  same  fluctuations  of  temperature  will  be  experienced, 
or  arrangements  must  be  made  always  to  use  water  at  one 
standard   temperature   (10' or  30°  C,  for  instance),  and  to 


maintain  it  at  that  temperature  for  the  duration  of  the 
experiments.  The  results  in  Table  II.  show  the  enormous 
influence  of  temperature  on  this  test,  which,  if  properly 
carried  out,  under  unvarying  conditions,  is  of  service.  The 
samples  K,  (',  and  D,  immersed  at  various  temperatures 
and  for  periods  ranging  from  li  to  23  hours,  will  be  seen  to 
have  absorbed  very  different  quantities  of  water,  according 
to  the  conditions  of  experiment.  (',  for  example,  which, 
at  10^,  iu  23  hours,  absorbed  2-8  times  its  weight  of  water, 
took  up,  at  20° — 2,')',  about  twice  that  amount.  D  at  16" 
absorbed,  in  23  hours,  not  quite  four  times  its  weight  of 
■water,  and  at  25"  eight  times  its  weight.  Evidently  only 
those  series  of  figures,  beneath  identical  temperatures, 
can  fairly  be  compared  with  one  another.  Thus,  the 
numbers  oblained  at  10°  C,  of  course  for  respective  periods, 
are  comparable,  and  clearly  show  that  C,  E,  and  G  absorbed 
decidedly  less  water  than  15  and  D.  The  results  at  12  '  for 
li  and  I  may  also  be  comparcil,  and  are  obviously  favour- 
able to  B.  Similarly,  comparisons  may  be  made  between 
B,  C,  D,  E,  and  G  at  17',  or  belween  C  and  1)  at  2.5°  and 
26°  respectively.  But  it  would  be  inaccurate  to  compare 
the  results  of  B  at  21°  with  those  of  G  at  17°,  or  I  at  12°. 

Glue  possessing  high  water-absorbing  capacity  is  gene- 
rally, and,  in  the  main,  rightly,  regarded  with  favour.  If 
n  judgment  as  to  quality  could  be  formed  from  this  test 
alone,  D  would  seem,  from  the  lesults  in  Table  II., to  be  the 
best  .sample.  But  too  much  emphasis  cannot  be  laid  on  the 
ii)a<lvisability  of  judging  ciloite  by  this,  or  indeed  any  other 
single  test.  Trustworthy  conclusions  can  only  be  formed 
from  a  series  of  tests,  of  which  Sehattenroann's  may  be 
one.  And  the  tests  chosen  must  have  particular  reference 
to  the  special  uses  to  which  the  glue  is  to  be  put. 


Table  II. 

Sehattenmann's  Immersion  Test. 

(The  numbers  represent  the  weights  of  water  absorbed  by  unit-weight.s  of  glue.) 


Sample. 

A. 

- 

.      B. 

C. 

Temperature  of  Water. 

20° 

W 

12° 

16° 

17° 

21° 
T2 

10° 

17° 

20° 

23° 

26° 

DurinR  2  hours'  immeision 

0-8 

■     1-0 

1-4 

■■0-5 

09 

„     4     ,. 

1-4 

1-6 

•» 

2*0 

0-9 

1-3 

„      5      „ 

, 

.. 

1-7 

„      0      „ 

i-« 

2-0 

i-4 

2-6 

1-2 

i-7 

„     8      „ 

1-9 

2-4 

i-7 

.•i-1 

]'4 

2-2 

„    16      „ 

s-s 

2-1 

2-6 

2-9 

, , 

a-4 

4-8 

5-0 

„    23      „ 

5-1 

2-7 

3-1 

3-3 

1 

2-8 

•• 

5-9 

Sample. 

D. 

K. 

F. 

G. 

H. 

I. 

J. 

Temperature  of  Water. 

10° 

ir 

!5° 

2 

3° 

15° 

1C° 

17° 

20° 

16°          17° 

20° 

12° 

20° 

During  2  hours'  immersion 

0-8 

1-.5 

1 

n-9 

1-1 

0-6 

.,     -s     ., 

1-3 

2-u 

,  , 

1-5 

1-5 

0'9 

„      5      „ 

2 

■(! 

■• 

„      6      „ 

is 

2-3     , 

.  t       I 

I'd 

. , 

l-'J 

,, 

1-1 

„     8     „ 

2-0 

3-3 

..       1       . 

1-7 

21 

1-4 

„    16     „ 

3-1 

, , 

7-0    1       . 

2-1 

2-3 

4-0 

2-1 

,  , 

2-1 

2-1 

2-7 

,.    23      „ 

3-8 

•• 

S'O 

2-3 

2-6 

4-3 

2-7 

2-4 

2-7 

3-3 

In  conjunction  with  the  immersion  test,  thi  resulting 
,'cllies,  and  water  used,  should  be  examined.  The  former 
■hould  be  firm,  elastic,  clean,  and  free  from  foulness  or 
■iliminess ;  the  latter  clear  and  inodorous.  Kapid  fluidity 
|)f  an  exposed  jelly  (by  liquefj'ing  bacteria),  and  early 
Uouldiness,  are  objeetiona'nle  signs.  After  warming,  to 
(lissolve  the  jelly,  the  smeli  of  the  hot  solution,  which 
f.hould  be  slight  and  non-putrescent,  may  be  noted.  The 
I'old  solution  also  should  be  inoffensive. 

2.  Htjijromctrir  Test  {Al>sorption  of  JMusstnre  hii  (ilue). 
-For  certain  purposes,  the  wriier  has  foimd  it  serviceable 
0  ascertain  tb.e  quaulitie-i  of  water-vapour  absorbed  by 
qual  weights  of  glue  samples,  during  some  days'  exposure, 
nder  precisely  similar  conditions,  in  a  vessel  containing 
ir  saturated  with  moisture.  The  samples  are  weighed  at 
itervals  of  eight  to  sixteen  hours.       This  test  furnishes   ! 


Useful  indications  as  to  keeping  properties  of  glues  in  damp 
climates,  and  is,  like  the  last,  greatly  affected  by  tempera- 
ture; so  that  samples  must  be  side  by  side  in  the  same 
vessel,  and  subject  to  the  same  temjierature  or  fluctuations 
of  temperature.  The  size  of  the  containing  vessel  also  has 
a  remarkable  influence  on  the  rate  of  moisture-absorption. 
The  less  hygroscopic,  the  better  is  the  glue ;  the  greater 
the  tendency  to  take  up  moisture,  the  more  likely  is  a. 
sample  to  become  flabby  and  mouldy — very  unsatisfactory 
features.  The  indications  of  this  test  are  the  converse  of 
those  afforded  by  Schatttuuiann's  lest ;  thus,  high  immersion 
results  point  to  good  quality,  but  high  moisture-absorption 
is  an  unfavourable  sign,  and  vice  versd.  In  Table  III.  are 
embodied  results  of  the  hygrometric  test  applied  to  six 
samples  of  glue.  With  B,  C,  and  D  the  experiments  were 
made  at  more  than  one  temperature,  the  influence  of  this 
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on  the  test  being  well  shown.  B,  for  instance,  exposed 
for  103  hours  at  an  average  temperature  of  13°  C, 
increased  in  weight  about  10  per  cent.,  but  at  20°,  it  gained 
\8k  percent.  C,  exposed  for  CO  hours  at  8",  gained  o'Hper 
cent., but  at  l.'i",  its  increase  was  11-4  percent.  D,  exposed 
60  hours  at  8°,  gained  5  5  per  cent.,  but  at  1.)',  the  increase 
in  its  weight  was  10-4  per  cent.  The  temperatures  are 
the  averages  of  the  fluctuations  observed,  and  periods  are 


stated  approximately.  In  observing  the  results  for  different 
samples,  only  those  obtained  nt  the  same  temperatures  (as 
Cand  Dat  8';  also  15,  E,  (J.aud  I  at  13^)  are  eomparable. 
E,  a  sample  shown  by  other  tests  to  be  decidedly  inferior 
to  B,  G,  and  J,  is  much  more  hygroscopic.  C  and  ]),  on 
the  other  hand,  are  scarcely  distinguishable  from  one 
another  in  this  respect, 


T.1BLE    III. 

Ilyijromelric   Test. 
(The  numbers  express  percentages  of  increase  in  weight,  due  to  absorption  of  moisture.) 


Samplb. 

B. 

c. 

D.               I 

\ 

E. 

1 

G. 

1. 

13° 

Average  tempenturc. 

13° 

(Repeti- 
tion). 

20° 

8" 

15° 

8° 

15° 

1 

13° 

I 

13' 

13' 

After     5  hours"  exposure  .... 

0-4 

.. 

0-3 

.. 

1 

..        1 

V       „           

i-1 

0-7 

i-4 

1-0      1 

i-0 

6-7 

18       „           „          

4-4 

4-2 

4-5 

4-3       \ 

23        „           , 

33 

2-7 

51 

.. 

4-7 

3-9 

2-4 

29        „           „          .... 

-1-Z 

.. 

2-5 

„      31        „           „       ■  ■  •  •  • 

3-8 

3-2 

5-4 

5-5 

4-0 

211 

„      47        „            

5-7 

5-2 

12-4 

, . 

7-5 

5-0 

5  0 

55        „             „           .... 

5'4 

50 

,. 

.. 

R5        „             .,           -••• 

5-8 

5-7 

129 

80 

5-5 

5-5 

60        „           „          .... 

5-9 

.. 

5'5 

"      64,        

11-4 

10-4 

70        „            , 

7-7 

7? 

15-5 

. , 

11-6 

10-7 

10 -3 

7-5 

6» 

.,78         „            

8-0 

8-1 

15-9 

7-6 

.. 

7-6 

.. 

10-9 

7-7 

7-3 

„      83        „            , 

7-G 

■• 

J.J 

,. 

., 

., 

,      95      ■  „            

9-5 

»-4 

18-3 

.*        I 

13-1 

9-1 

9-1 

,103        „             

10-0 

9-8 

18-4 

9-3 

9-(; 

,, 

lS-8 

9-5 

9-4 

„    117 

11-6 

10-9 

20-4 

1 

., 

,, 

15-4 

10-8 

10-7 

„    125        

11-7 

11-.". 

20-3 

,, 

15-8 

W9 

ll-l 

„     148        „            

15-3 

15-4 

22-1 

•■ 

•• 

21-7 

14-4 

15-1 

After  151  hours'  exposure  .... 

lS-1* 

]2fi* 

.. 

.. 

,,    156 

., 

13-2 

12-7 

1                >> 

,171       „          „         

,, 

14-4 

13-6 

., 

„    222        „            

, , 

14-3 

14-3 

.. 

,     220        „            „           . .  •  • 

1      14-4 

14-4 

,, 

„     246        „ 

, , 

15-9 

16-1 

*• 

„    2.i3        „            

16-1 

16-3 

., 

„    270        „             ,.           

,. 

17-5 

17-5 

•  ■ 

,, 

,    342        ,.             ,.           .... 

22 -0 

22-1 

1        .. 

,414        „            

,  J 

,  , 

25-7 

24-9 

1 

,  , 

„     532        „            

,  , 

3:{-0 

32-e 

,, 

„    918        „            , 

41-7 

40-9 

.. 

,, 

,,1,254        „ 

•• 

'* 

494 

47-2 

__           _ 

In  two  cases  *  *  the  experiments,  lienun  in  cald  weathnr,  were  continued  for  greatly  lenKtlienetl  periods,  diiritii;  which  the  avemge 
temperature  rose  considerably  (to  about  14°  C.)  ;  and  it  will  lie  seen  tliat  in  about  seven  weeks  the  samples  bad  gained  nparl.v  30  iwr  cent, 
in  w-igttt.    Both  were  soft,  flabby,  and  moulily  i  C  more  than  D. 

The  differences,  hygroscopically,  between  the  poor  sample 
E  and  the  good  sample  B  are  exhibited  graphically  iu  llie 
annexed  diagram,  Eig.  1,  the  curves  showing  the  increasing 
amounts  of  moisuire  absorbed  during  successive  jieriods. 

The  following  experiments  demonstrate  the  influence  of 
the  size  of  the  vessel.  Two  samples,  which  had  shown  a 
steady  advance  in  weight  during  several  days'  exposure 
to  moist  air  at  8'  C,  in  a  vessel  of  about  20  Hires' 
capacity,  were   temporarily  removed    to   a   2-litre  Tetstl, 


50  100 

Boars   exposure 
Ilvor.oiMKTnic  Test. 


liO 


Ghie  C. 


Glue  D. 


Exposed  iu  lart'e  vessel  (8°)  :— 
After  103  hours'  exposure  .. . 

.,      151      „  

„      1.56      .. 

,.      17t      „  

Transferred  to  small  vessel  (10') 
After  liis  hours'  exposure  . . . 
..      206      „ 
Replaced  iu  large  vessel  (8')  : — 
After  2'2-3  hours'  exposure  . . . 
„      229      „ 
„      210      „ 

„      2.53      „  

.,      270      „  


Perceutace  of 

PeroentsTO  of 

increase  m 

increase  la 

weight. 

weight. 

n-3 

9-6 

131 

121! 

13-2 

12-7 

14-3 

13-0 

13-3 

1:1-4 

13-2 

13-1 

143 

14-3 

14-4 

14-4 

15-9 

lfi-1 

1«'l 

lli-3 

17-a 

17-5 

. 

A 
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similar);-  cliarced  with  moi>t  air  (at  a  temperature  about 
two  (lee'rei's  hijrlier).  The  effect  of  such  removal  is  shown 
ill  the  lahle. 

Thus,  in  spite  of  the  higher  temperiilurc,  which  shouhl 
have  accelerateil  absorption,  this  was  arrested  altogether 
ilurius  exposure  iu  the  smaller  vessel. 

3.  li'iti-  of  Diijiiiij  iif  (lliie-JcUiex,  oiul  Ijiflucncc  if 
Tempcralun-  tlii-renii.  —  la  Table  IV.  appear  the  results  of 
experiments  selected  from  a  considerable  number,  showing 
the  rate  at  which  ei|nal  weights  of  1.")  per  cent,  and  Xi  per 
cait.  ghie-jellies  throw  off  moisture,  or  "  dry,"  when  exposed 
in  the  laboratory,  under  precisely  similar  conditions,  at  the 
approximate  average  temperatures  stated.  [Here,  and  else- 
where in  this  paper,  an  (.r)  per  cent,  glue-jellj  oi'  s.ili'.tion 
n  cans  one  made  wiih  (.r)  grms.  of  dry  glue  +  lUO  c.c.  of 
water.]     Ursnlts  tabulated   beneath  identical  temperatures 


are  comparable.  In  these  cases  the  samples  experienced 
the  same  fluctuations  of  temperature— insignificant,  however, 
in  the  room  where  the  experiments  were  conducted.  The 
influence  of  temperature  is  manifest;  but  its  extent  is 
variable.  This  test  (..Jelly-Kxpasurc  test  it  may  be  called) 
is  important  iu  coiinectiou  with  certain  teehnieal  uses  of 
glue,  when,  for  instance,  a  rapidly-drying  jelly  is  required  ; 
but  like  some  other  tests,  well  adapted  for  special  purposes, 
it  does  not  differentiate  sufiiciently  to  be  serviceable  as  a 
tingle,  or  the  only,  test  of  quality.  Of  course  it  is  entirely 
distinct  from  the  setting  and  hardening  test,  presently 
to  he  mentioned,  ^vhich  is  carried  out  in  another  waj'. 

In  Table  IV.,  t',  D,  and  B  are  examples  of  satisfactory 
glues,  the  third  heing  the  best ;  and  the  results  given  by  two 
of  these  s.amples  are  shown  by  curves  in  the  acoomiiauying 
four  figures. 


Sample. 


Average  TeniperaliU'c. 


Table   IV. 

Jcllij-Eaposure  Test. 

(The  numbers  represent  percentages  of  water  lost.") 


l)lirilig  10  hours'  oxpo.sure 
.,       2t 
,.      40         „ 
„       -i-S         ,. 
.,        ol  „  „ 

„  M 
„  65 
»  KB 
„  72 
„  88 
.,       9li 

„  112 

.,  115 

»  1S6 

„  ICI) 


17° 


15  per 

Cent. 

Jolly. 

.ri-s 

4li-6 

67-1 

C2-0 

70 -5 


72-0 
7.S-8 
81-6 


33  per 
Cent. 
Jelly. 

15  per 
Cent. 
Jelly. 

13-0 
19-:j 
27-8 
30-9 

17-3 
23  0 
38-5 
46-1 

37-3 

GO'S 

38-9 
44-1 
46-2 

m-2, 

70 -4 
79 -7 
83-8 
84-1 

■• 

85-1 

.33  per 
Cent. 
Jelly. 

19  1 
LB -2 
41-3 


(13 -9 
6S-2 
G9-4 
70-7 
70-8 

7i'4 


15  per 
Cent. 
Jelly. 

24-9 
37-2 

ei-9 

75-1 
79-2 


33  per 

Cent. 
Jelly. 

24-0 
.35-7 
60-7 

.Wo 


15  per 

3.".  per 

15  per 

.33  per 

15  per 

Cent. 

Cent. 

Cent. 

Cent. 

Cent. 

Jelly. 

Jelly. 

Jelly. 

Jelly. 

Jelly. 

13-3 

12-C 

19-5 

172 

18-G 

lit- 7 

17-7 

27-2 

23-1 

25-4 

29-(! 

20-3 

.39 -3 

32-2 

4(1-4 

34-4 

30-4 

14-1 
52-9 

30-5 
43-3 

48-3 

41-8 

3f;-8 

62-7 

43-C 

SS-.'i 

.Wl 

46-4 

67-4 

4!)-a 

43-5 

B7-7 

53'G 

7fi-0 

5-2 -4 

4fi0 

72-9 

si'i 

57-5 

Grs 

78-G 
81-9 
82-1 

82-9 

33  per 
Cent. 
Jelly. 

17'2 
23-3 
3(!-8 
43-8 


55-4 
59-0 
GS-4 
li7-4 
70-7 
71-0 


73-. 


Sample. 


Average  Temperature. 


24 
40 
48 
M 
72 
88 

112 
115 
l(iO 


l.'iper 
Cent. 
Jelly. 

During   16  hours' expnjurc '    ITo 


17-4 
,32-9 
39-0 
53-7 
58-1 
67-8 
71-2 
77-(l 
79-2 
83-9 


33  per 

Cent. 

Jelly. 

10-2 

15-5 

28-6 

33-4 

45-7 

49-3 

50-2 

5S  4 

(i2-7 

f>3-5 

lJ«-2 


\f>  per 
Cent. 
Jelly. 

16-8 
2ii-3 
39-2 

47-7 
.59-4 
61,-4 
71-7 
75-3 
81-1 
840 
85-5 


33  per 

15  per 

Cent. 

Cenf.. 

Jelly. 

Jelly. 

15-8 

21-0 

24-0 

-27-9 

34-6 

43-2 

40-7 

50-9 

49-0 

«4-6 

52-2 

(!9-G 

5V4 

77-8 

59-2 

SO- 4 

C2-7 

83-(l 

Gi-4 

83-1 

68-5 

83-5 

33  per 
Cent. 
Jelly. 

lS-0 
24-3 
.37  0 
43  G 
5t-l 
67-2 
62-7 
6I.-3 
G6-G 
GR-9 
67-9 


E.            1 

G. 

I. 

13° 

13° 

!        u' 

15  per 

S3  per 

15  per 

33  per 

16  per 

33  per 

Cent. 

Cent. 

Cent. 

Cent. 

Cent. 

Cent. 

Jelly. 

Jelly.  : 

Jelly. 

Jelly. 

Jelly. 

Jelly. 

lfi-4 

16-0 

12-7 

15-5 

11-4 

10-2 

25-2 

24-G 

19-0 

23-2 

16-9 

14-8 

37-8 

,36-8 

27-8 

33-2 

31-4 

27-2 

4.1-3 

42-0 

33-3 

.39  3 

87-4 

32-0 

65-9 

60-1 

41-5 

47-7 

51-7 

43-5 

60-2 

52-9 

4f7 

50-9 

56-3 

47-1 

tiO-9 

64-7 

50-3 

55-8 

65-0 

53-8 

70-1 

59-2 

63-1 

58-2 

68-1 

68-X 

75-1 

02-2 

68-5 

(U-9 

74-2 

60-6 

77-5 

03-7 

Gl-6 

G3  5 

75-7 

61 -E 

84-1 

67-7 

74-2 

68-5 

82-2 

«5-7 

4.  FeW  Test  {Viseonity  of  Glue-solutions). —  The 
'eterniination  of  viscosity  is  useful,  particularly  in  con- 
jnclion  with  other  methods  of  examination.  Even  alone, 
!  often  gives  a  rough  idea,  relatively,  as  to  the  quality  of 
,  sample  (having  this  much  in  common  with  Stelling's  test)  : 

I'ence  it  is  especially  valuable  as  a  preliminary  physical 
■St.  But  the  results  depend  much  on  the  operator,  the 
)paratus  used,  and  the  conditions  of  experiment.  What- 
I'er  plan  be  adopted  for  one  sample  must  be  followed  for 
li,  if  comparisons  are  to  be  of  the  smallest  use.  The  writer's 
[iservations,  comparable  among  themselves,  were  made  for 
jecial  imrposes  on  15  per  cent,  solutions  at  two  different 
jmperatures,  not  with  Engler's  viscosinieter,  recommended 
■  JTels.  but  'vith  a  simple  instrument  devised  in  the 
boratory.  The  temperatures  of  the  glue-solutions  and 
e  apparatus  were  uniform  at  the  beginning  of  all  tests, 
as  to  eliminate  as  far  as  possible  any  differincs  in  the 
lount  of  experimental  error  due  to  cooling  and  thickening. 


Results,  obtained  as  described,  are  here  tabulated  for  the 
samples  of  glue,  other  particulars  of  which  have  already 
been  slated. 

Table  V. 

Viscosity- Numbers. 

(Water  =  100.) 


Sample. 

At  30°  C, 

At  36°  C. 

A, 

Solid 

183 

B. 

283 

216 

C. 

Solid 

223 

D. 

210 

167 

E. 

16U 

143 

P. 

16G 

Not  determined 

G. 

166 

1.1(1 

H. 

160 

133 

I. 

14B 

133 

J. 

143 

133 
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Fig.2    FlfUin  per  cent  Jellies  .    (DJ 
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I  5.  Setliin/  and  Hardening  of  Glue  Saliitinns. — A  test, 
'.'hich  (though  difficult  to  apply  iu  any  but  a  rather  rough 

laiiner)  has  yielded  the  auihor  useful  infonuation,  is  to 
■scertaiD  the  time  taken   to  .^(7  and  harden,  respectively, 

y  layers  of  glue   solutions  spread   on   glass   plates  and 


exposed  to  the  air  at  one  temperature.  The  solution  is 
"  sot  "  when  it  just  fails  to  wot  the  end  of  a  glass  rod 
with  which  the  surface  is  touched,  and  "  hard  "  when  the 
finger-nail  no  longer  makes  au  indentation.  Some  results 
are  here  given :  — 


Tabf-E  VI. 
Selling  and  Hardening  Tests. 
^Tenlperature,  22" — 23'  C.     m,  =  minute  ;  h. 


:  hour.) 


Sample. 


A. 


B. 


C. 


per  cent,  solution : —  ' 

Ainch  layer  {!{;',>-••:;;;  |- 

Unci,  layer   {fej^j-: ••:.::  ;; 
per  cent,  solution :— 

Aineh  layer    {^^Sln-  ,  i! 

jind,iayev{|^^-::::i  :: 


E. 


U  m. 
l-Sh. 

4a  Ul. 
IS  li. 

10  m. 

fh. 

13  m, 

ISh. 


4  in, 
•111. 


4  in. 
IJ  h. 

5  m. 
ii  h. 

4  m. 

lh.40m. 

94  ra. 

23  h. 


1S5  m. 
lih. 
■21  m. 
17  h. 


20  m.  31  m. 

all.  am.  lli.SOni. 

50  ui.  4  m. 

23  h.  18  li. 


0.5  ill.          30  m.  12  ni. 

2S  I'.  I     33  m.    '  2ih. 

15  h.       3Ii.35m.  13  ni. 

20  h.           30  h.  18i  h. 


75  m, 
4h. 


16  m. 

'     21  m. 

35  ra. 

45  h 

lh.28m. 
3h. 
I       2li. 

;   4sii. 


25  m. 
3h.35m. 

65  m. 
23 h.  30  m. 

30  m. 

35  m. 

2h.  50  m. 

23ih. 


8.  Consisleney  and  Wciglit-beaiing  Poiier  of  Jellies. — 
le  results  of  some  determinations  recently  made  by  the 
'•iter,  using  a   process   similar  to,   and   based   chiefly  on, 

I'  deal's  modification  of  Ki.^sling's  test,  are  here  stated  ; — 
T.UILE  VII. 
Jelhj-Vonsislcnvg  Test. 
(Five  per  cent,  jellies  were  nscd.) 


■iiking  wclglit 

iking  weight 

ue  to  sink  100  mm. 


B. 


Grms, 

32-0 

»■,  -0 

Mins, 

9-4 


D.        E. 


(5rms.  Grms.iGrms.  Grms.  Grms. 
19-5      85-0  '  17-0     43-7       7-0 
53-0  '  98-0      34-i)  143-3  |   58-? 

Mins.l  Mins.  Mins.j  Hins..  !Mins. 
70      8'5  1    3-5       9'6  (    2-0 


The  general  correfpondence  of  these  results  with  those 
the  viscosity,  settiug  and  hardening,  and  other  tests, 
1  he  noticed. 

Vn  acknowledgment  is  due  to  Mr.  Henry  II.  Williams, 
much  careful  assistance  rendered  by  him  iu  the  earlier 
leriments  and  tests. 

n  conclusion,  the  observations  seem  to  show  that,  whilst 

ivonld  be  rash  to  form  a  judgment  on  glue  from  a  single 

I,  the  evidence  afforded  by  a   number  may  be  irresistible. 

St  of  the  tests  agree  in  classing  E   aud  H   as  inferior 


to  the  rest  of  the  samples  cited  in  tlie  foregoing  tables. 
In  certain  other  cases  —  glues  of  medium  quality  — 
results  here  and  there  may  be  doubtful,  the  bulk  being 
favourable.  Examples  are  F,  I,  and  J.  But  with  samples 
of  a  higher  .ill-round  standard  of  quality,  snch  as  K,  C,  and 
D,  practically  all  the  indications  are  satisfactory.  Glue 
m.ay  be  shown  by  certain  tests  to  be  suitable  for  one  pur- 
pose, though  less  perfectly  adapted  for  another.  The 
expert's  wisest  system  appears  to  be,  not  to  rely  on  single 
.  short-cut  tests  of  general  quality,  but  to  employ  a  number 
of  methods,  including  any  having  especial  bearing  on  the 
prospective  or  present  uses  of  the  glue,  aud  then  to 
base  his  conclusions  on  a  consideration  of  all  the  results 
together. 


Meeting  lie/d  on  Monday,  May  :>tli,  1902. 


Mil.    OTTO    IIEHKER    IN    THE    ClIAIS. 


THE  l'UHl'AKATIO>f  OF  ARSENIC-FREE  ZINC. 

BV    OTTO    UEIINEIi. 

In  testing  for  arsenic  by  the  Berzelius-Marsh  method,  the 
chemist  has  to  rely  upon  the  dealer  in  fine  chemicals  to 
furnish  him  with  zinc  that  is  perfectly  free  from  arsenic, 
as   there   has   hitherto   not    been  any  method  available  by 
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which  arseiiicul  zinc  could  be  perfectly  freed  from  the 
impuritj-  on  a  lulioiatory  scak-.  Thus  Frcscuius  ((Quali- 
tative Analysis,  ICth  cdiiion)  states,  upon  the  authority  of 
Kliot  anil  Storcr,  that  hy  uo  known  suflicieutly  simple 
process,  can  arsenic  be  completely  removed  from  impure 
zinc.  Fresenius  refers  to  processes  proposed  hy  Guning, 
who  repeatedly  iiiclts  the  zinc  with  a  mixture  of  sodium 
carbonate  ami  sulphur ;  to  Selrai,  who  treats  the  molten 
metal  with  ammonium  chloride  ;  and  to  Lescoer,  who  first 
melts  with  potassium  nitrate,  and  afterwards  with  zinc 
chloride.  Olto,  in  Ids  '  Ausmittelunp  der  (iifte,"  asserts  that 
zinc  perfectly  free  from  arsenic  can  only  be  prepared  on  a. 
large  scale  liy  reduc'iou  of  pure  zinc  oxide. 

Having  fre(|neutly  had  great  difficulty  in  obtaining  zinc 
that  complied  witli  the  stringent  reciuirements  of  the 
method  laid  down  by  the  Joint  Committee  of  the  Society  of 
Chemical  Itidustry  and  the  Society  of  I'ublie  Analysts,  and 
knowing  tliat  the  same  difficulty  has  been  experienced  l)y 
many  other  analysts,  I  have  made  many  experiments  to 
work  out  a  method  for  the  freeing  of  zinc  from  every  trace 
of  arsenic.  I  have  repeated  all  the  methods  above  referred 
to,  and  employed  many  other  substances,  such  as  zinc 
bromide,  sodiuiu  and  ammonium  fluoride,  and  sodium 
hydroxide,  but  found  them  all  to  fail,  mainly  ou  account 
of  the  impossibilty  of  bringing  into  sufficiently  intimite 
contact  the  heavy  molten  metal  and  the  specifically  light 
reagents  referred  to. 

1  find,  however,  that  the  object  can  be  easily  accomplished 
by  operating  in  the  following  manner  : — • 

Melt  about  a  pound  or  two  of  ordinary  block-zine,  no 
mitter  bow  impiu'e,  iu  a  clay  crucible  over  a  good  gas-fire. 
When  (piite  fluid  throw  info  the  metal  a  piece  of  sodium, 
taking  for  each  pound  of  zinc  about  one  gramme  of  sodium 
at  a  time.  Stir  the  molten  u.etal  with  a  piece  of  hard-glass 
tubing  bent  at  right  angles.  A  black  scum  forms  imme- 
diately, which  is  removed  by  a  china  siioon  or  a  crucible  lid, 
held  in  the  tongs.  Stir  vigorously  and  remove  the  scum 
from  time  to  time,  till  the  sodium  appears  to  liavc  oxidised 
out.  Then  add  another  piece  of  sodium  and  stir  and  skim 
as  before;  this  takes,  altogether,  about  ten  minutes.  Finally, 
pour  out  the  metal  into  a  second  clean  clay  crucible,  and 
repeat  the  sodium  treatment  once  more.  It  is  best  to 
keep  two  crucibles  marked  with  file  cuts  for  the  two  sta;;e5. 
Allow  the  molten  metal  to  cool  considcrablv  before 
granulating,  as  when  the  zinc  is  very  hot  and  fluid,  heavy 
solid  drops  like  shot  are  obtained  by  granulation,  whereas 
when  the  zinc  is  near  its  solidifying  point,  thin  flakes, 
presenting  a  large  surface  to  the  acid,  are  obtained. 

When  properly  treated,  the  metal  is  absolutely  free  from 
arsenic.  I  have  thus  purified  crude  zinc  which  was  highly 
arsenical,  the  hydrogen  prepared  from  it  causing  thick 
black  stains  upon  a  china  basin ;  but  it  is  preferable  to  start 
with  material  that  is  already  reasonably  pure. 

It  is  of  course  necessary  that  the  z.nc  thus  jiiirified  be 
not  only  tested  for  purity,  but  also  for  sensitiveness. 

It  will  he  observed  that  the  process  is  essentially  a  slight 
modification  of  the  Thomas-Gilchrist  process  for  the  removal 
of  phosphorus  from  iron. 

It  is  well  either  to  wash  the  granulated  zinc  with  a  little 
dilute  hjdrochloric  acid,  or  to  pour  the  molten  metal  into  very 
dilute  acid.  The  molten  metal  must  on  no  account  he 
stirred  with  an  iron  rod,  as  all  commercial  iron  is  arsenical. 


iHanrbrijtn-  -^fftion. 


Meetiny  held  on  Friday,  May  2nd,  190'2. 


DK.    J.    GF.Rt.AND    IX    THE    CHAIR. 


THE  CONSTITDTION  OF  GAS  OILS. 

BY    ll-\1M0SD    BOSS,    F.I.C.,    AND    J.    1'.    LEATHER. 

In  the  month  of  November  1900,  the  Burnh^y  CorporatioB 
comnuneed    to    use    the   Cnrhurettcd    Water- Gas     I'lant, 


constructed   for  them    by  the   Economic  Gas  Apparatusi 

Construction  Company.  1 

The  ]ilant  on  a  21  hours'  test  with  Kussian  oil  gave  tliel 
following  results : — Quantity  of  gas  made  =  1,218,3(10  cb.ft.i 
Amount  of  oil  used  •=  3,304  galls.  =  271  galls,  per  1,000 
cb.  ft.  Average  candle  ]io\ver  =  22  •  12  t.p.  =  8  16  caudles 
per  gallon.  Amount  of  coke  tised  =  .■!9.741  lb.  =  32"341b. 
per  1,000  cb.  ft. 

As  these  results  rather  more  than  complied  with  the 
representations  of  the  builders,  they  were  considered 
eminently  satisfactory,  and  indeed  they  continued  to  be  so 
as  long  as  this  class  of  oil  was  in  use.  Ttu-  followii,"  veara 
quantity  of  liorneo  solar  oil  was  purchased.  On  com- 
mencing to  use  this,  an  immediate  and  very  considerable 
diminution  in  both  the  quality  and  quantity  of  the  gas 
produced  was  observed,  liesides  this,  after  a  short  period 
of  workim,  it  was  noticed  that  the  quantity  of  t-ir  made 
had  risen  to  an  enormous  extent. 

The  clmuge  of  oil  had  brought  about  a  fall  in  tlie  gas  pro- 
duction of  about  COO  cb.  ft.  per  run,  or  a  loss  of  about  .IH  per 
cent,  calculated  on  the  amount  of  gas  actually  produced  bv 
the  oil,  and  likewise  a  reduction  of  the  candle  power  of 
about  30  per  cent,  in  proportion  to  the  quantity  of  oil  used. 

Of  course,  the  temperature  at  which  an  oil  is  cracked 
has  a  very  considerable  influence  ou  the  quantity  and 
quality  of  the  resultant  gas.  I>uring  the  previous  season 
we  had  carefully  determined  the  best  temperature  at  which 
to  work  the  Russian  oil  hy  means  of  an  electrical  pyrometer, 
and  at  first  the  Borneo  oil  was  worked  at  the  same  temnera- 
ture,  viz.,  1,200°  F.  at  the  centre  sight  cock. 

The  result  with  liorneo  oil,  as  already  mentioned,  heisg 
unsatisfactory,  other  temperatures  were  tried  both  lower 
and  higher,  proceeding  in  the  latter  direction  till  somewbat 
violent  explosions  were  obtained  on  every  opening  of  the 
stack  valve.  These  temperatures  were  of  course  carefully' 
controlled  with  a  pyrometer.  No  improvement,  and  in  fact 
rather  an  opjiosite  result,  was  obtained  liy  these  variations 
of  temperature. 

We  therefore  directed  our  attention  to  the  chemical  com- 
position of  the  oil,  and  found  that  on  fractional  distillation 
it  yielded  results  aitt'ering  very  materially  from  those  given 
hy  I'kUssian  oil,  and  that  although  the  Borneo  oil  has  the 
higher  specific  gravity,  it  had  a  lower  boiling  point,  aiul 
also  its  refractive  index  was  very  much  higher  thau  thatj 
of  liussian  oil.  ' 

111  order  to  better  understand  these  results,  we  determiiKd 
to  investigate  the  matter  more  coni]>letely  and  to  inchldBin 
our  investigations  the  four  pilccipal  o'ls  en  the  market,  »il. 
liussian,  American,  Borneo,  and 
quite  a  recent  importation. 

We    laid    out    our   preliminary 
lines  : — 

1.  Fractional  distillation. 

?.   (Quantity  obiained  in  each  friction. 

3.  .Specific  gravity  of  the  fractions. 

4.  IJefractive  index  of  eacli  fraction. 

5.  Bromine  absorption  of  each  f  taction. 

6.  Gasification  of  the  oil  en  a  laboratory  scale. 

7.  Analysis  and  density  of  the  gas  obtained  from  the 

oil.' 

The  first  results  obtained  were  those  inidcr  hcadiiips 
1,  2,  3,  4,  and  5,  and  they  are  set  forth  iu  the  followiiij; 
tables. 

Numbers  3,  4,  and  5  are  also  graphically  arraoged  in 
the  diagram. 

.\n  examination  of  these  results  showed  us  that,  although 
all  the  oils  (with  the  exception  of  liussian  refined)  beg'.m 
to  boil  at  about  the  same  temperature,  liorneo  oil  priu; 
tically  all  distilled  over  at  a  temperature  iviihin  the  rar^"; 
of  a  mercurial  thermometer,  ivliertas  the  other  oils  (ii-- 
tilled  at  considerably  higher  temperatures  in  the  following 
order: — Tex.as,  American,  Russian,  Ihe  last  containing  the 
highest  boiling  fractious. 

Next  tailing  the  gravities  into  cousidcration,  and  com- 
paring fractions  of  the  same  boiling  point,  we  found  ihiit 
the  gravity  of  the  Borneo  is  the  higliest,  and  that  the  oil- 
gradually  decrease  in  gravity  in  the  following  order:  — 
Texas,  Kussian,  American  ;  but  perhaps  the  most  strikiiif; 
difference  is  to  he  noticed  in  the  refractive  indices  which 
were  deterniiued  in  these  instances  for  the  sodium  line. 


the   l;itter   beiii;' 
,il;iu    on    the    followini' 
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51:  171  i%yifi.^L3gxsi\-,c\       -ec  ^:  sz  si  m  Oi  db  ai  dd  S9  io  «/  w  9J   w    ^? 
BROmiHE  ABSORPTIONS  SPECIFIC    GtlMlTy 

Amcncon  Solar  Oil TeAOS  Solar  Oil  — ■ 

f^iiSsian  Solcr  Oil BorneoSohr  Oil 


no  HI  HZ  n3  m  m  m  "i  mm  lio 

REFRACTIVE   INDEX 


yio 

380  ■ 


310 

sio" 


ISO    a: 


230 
Uo" 
no' 

20o' 
130° 
ISO' 

no' 


Russian  Solar  Oil. 
Sp.  gr.  0-872  ;  Kefractive  ludex,  1  •47;»4. 


Vo.  o£ 
'action. 


Specific 

Refractive 
Index 

MD. 

Bromine  Absorption. 

Uoiling 

I'or  Cent, 
distilled  over. 

Per  Cent, 
pel-  Degree. 

Gravity. 

(Water  at 

15°  C.  =  1.) 

HD   -   1 

Point. 

17  liours. 

15  minutes. 

d 

20(1—225 

2-0 

0-os 

0-830 

1- 1.505 

0-. 55(10 

225-2  IS 

40 

0-20 

0-S3S 

1  -nus 

83-8 

11-2 

0-5.505 

24.5— 2i;.=> 

7-2 

0-30 

0-849 

1-m;72 

31-2 

15-8 

O-5503 

2(i3-  -zyr, 

'J-0 

O'JO 

0-855 

1-4701 

26-S 

12-7 

(1-5514 

275—295 

7-2 

}         0-94         { 

0-Hf,3 

1-4711 

21-7 

13-7 

0-5500 

2!>5— -295 

11-5 

O'StJ-J 

1-1741 

24-2 

12-5 

0-.5500 

295—305 

6-7 

0-(i7 

0-807 

1-4759 

20-4 

13-6 

0-.5489 

305-330 

0-2 

0-37 

0-S71 

1-4783 

24-4 

10-7 

0-5491 

330-3.)U 

10-5 

0-,52 

0-S74 

1-4S06 

23-8 

1.5-1 

0-5499 

.550-:il!0 

10-0 

1-00 

0-880 

1-4S40 

24-9 

14i; 

0  5.500 

3tiO— 370 

U-2 

0-02 

0-884 

1-4856 

21-9 

1.5-5 

1I-.51S3 

370-40U 

7-.-. 

0-25 

0-891 

1-1896 

•37-2 

17-.i 

0-5495 

400-430 

«-n 

0-20 

0  903 

1-4963 

33-1 

ls-0 

0-5495 

ResidUL- 

3-0 

0-89(i 

Too  dark 

63-9 

lomparing  again  fVaeiions  of  the  same  boiliog  point,  the 
Hmo  has  by  far  the  highest  refractive  index,  and 
African  the  lowest;  Uussiau  is  distinctly  higher  than 
.•V-rican,  the  difference  decreasing  -nith  the  elevation 
0:ie  boiUng  point ;  Texas,  although  nearly  approximating 
tt  Russian  at  the  lowest  boiling  points,  rises  much  more 
(-£  lly  than  Russian  in  the  higher  boiling  fractions,  thus 
si  fing  that  it  occupies  a  place  intermediate  between 
Aj'rican  and  Horneo  with  respect  to  its  refractive  index. 

;fore  proceeding  to  the  coiibideration  of  the  bromine 
al  rptions,  we  think  it  will  be  best  to  indicate  the  methods 
w  'niployed.  First,  the  bromine  absorption  was  deter-  ' 
"id  by  the  process  of  Mcllhiney,  1  grm.  of  the  o-l 
dijlved  in  carbon  tetrachloride  being  treated  with  2  c  e. 
"I; -solution  of  bromine  in  carbon  tetrachloride.  This  was 
lb  kept  for  17  hours  in  the  dark.  The  bottles  were  then 
CO  d  by  means  of  a  freezing  mixture,  a  wide  rubber  tube 
fit>  over  the  stopper,  and  water  introduced  by  suction  by 


gently  raising  the  stopper,  tlius  absorbing  all  the  h)dro- 
bromie  acid.  Sufficient  potassium  iodide  was  then  added, 
and  more  water,  and  the  iodine  liberated  was  titrated  in 
the  usual  way  with  sodium  thiosulphate.  After  separating 
off  the  carbon  tetrachloride  in  a  separating  funnel,  the 
HBr  was  titrated  with  'Sj-l  XaOH. 

This  method  was  not  altogether  satisfactory,  as  a  con- 
siderable amount  of  secondary  action  took  place,  rendering 
the  substitution  and  addition  figures  unreliable.  We  there- 
fore carried  out  a  15  minutes'  bromine  absorption  with 
each  fraction,  again  usicg  a  solution  of  bromine  in  carbon 
tetrachloride,  anil  carbon  tetrachloride  as  the  solvent,  the 
determination  being  entirely  carried  out  by  gaslight. 

The  results  given  by  eacli  of  these  methods  are  .shown 
under  different  headings,  and  although  there  is  a  con- 
siderably greater  absorption  during  the  longer  period,  the 
figures  obtained  in  both  cases  point  to  somewhat  simihir 
conclusions. 
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American  Solar  Oils. 
Sp.  gr.  0'851  s  Eefractive  Index,  1-4723. 


No.  of 

Boiling 

Per  Cent. 

Per  Cent. 

Specific 
Gr.ivity. 

Rcfr.ictive 

Bromine  Absorption. 

»«o  -1 

Fraction. 

Point. 

distilled  over. 

per  Degi-ee. 

16°  C.  =  1.) 

""■ 

17  hours. 

15  m' mites. 

1 

d 

1 

150—200 

2'A 

o-oi 

0  7708 

1-4-278 

82-7 

0-5&J7 

200-250 

3-0 

0-06 

fl-79!.7 

1-4159 

76-6 

36-8 

0*C57fi 

.'i 

250-280 

5-2 

0-17 

0-Ni05 

1-4.'.  52 

68-1 

,>iO  S 

O'oStS 

■i 

2SO-S0O 

5-2 

0-20 

II  Sillo 

1-  HiOl! 

83  7 

25-7 

C-iiSSS 

r, 

30i)-310 

8-0 

0-GO 

0-8338 

1-4639 

57-5 

25-3 

(l-5.'>52 

8 

SIO— 315 

2-S 

n-ol; 

(1-.841S 

r-V659 

53- G 

22-4 

irsfiSS 

7 

315—320 

6« 

1-32 

0-8130 

1 -^805 

55 -.I 

20-8 

O.vS.'Vt 

8 

S2'l-325 

6-8 

1-Sti 

ll-SI.W 

1-4878 

47-8 

iy-1 

0-5530 

•J 

.^o-S.iO 

5-4 

1-08 

irsioe 

1-4BS6 

51-4 

lS-2 

0-5.VI1 

10 

330— 3'tO 

8-1 

fl-Sl 

DS.iiiS 

1-4710 

49-2 

23-4 

O.Ml? 

11 

3.10-330 

6-2 

0-fi2 

0  8573 

1  -4729 

49-3 

£4-5 

O-.WIi! 

12 

330- 3fin 

7-6 

0-7.1 

0  >813 

i-.7.a 

50- 1 

22- 1 

I|-.'.5y 

i;i 

360—370 

80 

li-,MI 

0-sc.i-i 

1-47.S3 

4S-4 

20-2 

0-.-.5J8 

u 

S70— 375 

G-6 

1-32 

II  S-S7 

r47M 

51  3 

2I|-Ij 

0-3.'i1ll 

l.T 

375-330 

6-0 

1-2" 

U  N7(I7 

1-4811 

32  "2 

215 

0-i52S 

16 

380-4110 

6-8 

rt-.'i4 

0-8729 

1-.1823 

62-9 

26-3 

O'fSiS 

17 

400—420 

4-6 

0  23 

0-8791 

1-4S67 

57-2 

24-2 

O'KSS 

18 

Itesidue 

31 

Too  d.ii-k 

■■ 

■■ 

Texas  Solar  O.l. 
Sp.  gr.  0-883  ;     Kefractive  Index  1-480G. 


SpeciSc 

Refractive 

Bromine  Absorption. 

No.  ol  . 

Boiling 
Point. 

Per  Cent, 
distilled  over. 

Per  Cent. 
per  Decree. 

Gravity 
(Water  at 
15°  C,=l). 

Index. 

Ml). 

d    ' 

Fraction, 

17  Hours. 

15  Minutes. 

1 

°C. 

200—222 

8-3 

0-37 

0-84-17 

1-4588 

16-1 

o-s«t 

2 

222—249 

13-9 

0-51 

o-ssoo 

1-4659 

27-7 

7-8 

0-6430 

3 

249- 26G 

17-8 

l-0> 

0-8743 

1-4735 

30-4 

9-5 

0-6U< 

4 

266-276 

9-5 

0-95 

■     0-8847 

1  -Hsg 

36-7 

10-9 

0-5413 

5 

276 -288 

11-2 

0-93 

0-3915 

1-4S34 

43-0 

14-3 

0-54il 

6 

2SS— 299 

IV9 

1-OS 

0S970 

1-4S78 

50-7 

15-5 

0-54S8 

7 

299—310 

7-3 

0-66 

0-90-29 

1-4900 

48-4 

18-2 

0-6427 

S 

310-326 

9-2 

ll-.il 

0-9093 

1-4938 

48-7 

19-9 

0-M31 

0 

326-350 

6-1 

0-25 

0-9170 

1-5002 

51-3 

22-8 

0-5l.'5 

10 

350- ,382 

2-6 

0-08 

0-9-2.37 

1-5023 

51-7 

2S-2 

0-MSf 

11 

Kesidue. 

2-2 

Too  dark. 

" 

Borneo  Solar  Oil. 
Sp.  gr.  0-9015  ;  Uefraciive  Index,  1  -5067. 


Specifio 

Refractive 
Index, 

IAD. 

Bromine  Absorption. 

No.  of 

jioiling 
Point. 

Per  Cent. 
distilled  over. 

Per  Cent. 
per  Desreo. 

Gravity 
(Water  at 
15°  C.  =  1). 

M>-1 

Fraction. 

17  houi-s. 

15  minutes. 

d 

1 

°C. 
170-175 

2-4 

0-4S 

1-4813 

2 

175-180 

6-0 

I- 00 

0-833 

1-4639 

4S-9 

32-7 

0-6576 

3 

180-187 

5-3 

0-7S 

0-816 

1-4723 

49-1 

31-7 

0-6686 

4 

187-200 

3-2 

0-25 

0-.S56 

1-4783 

48-6 

31-2 

0-6S76 

S 

200 -S  25 

9-4 

0-38 

0-.S71 

1-4863 

47-2 

31-5 

0-6688 

0 

225-235 

5-5 

0*55 

0-8-il 

1-4925 

4S-8 

30-9 

0-5590 

7 

2.35-241 

11-9 

1-19 

0-893 

1-6008 

60-4 

33-3 

o-6<n8 

8 

243-250 

6-7 

1-35 

l-ilOl 

1-50.5S 

51-2 

33-7 

0-6(llt 

9 

250 --285 

8-5 

j          1-OJ 

0-913 

1-5127 

57-3 

37-3 

0-6616 

10 

266-265 

6-4 

0-916 

1-5148 

56-0 

376 

0-6880 

11 

285-270 

7  1 

1  42 

0-919 

1-6165 

66-4 

37-9 

o-j«» 

12 

270-2-5 

R-9 

1-38 

0-921 

1-5187 

57-8 

39-1 

0-6638 

IS 

275--2SO 

6-0 

1-20 

0-927 

1-5210 

54-2 

39-1 

0-5G80 

14 

280-285 

2-9 

0-5< 

0-9S3 

1-52-27 

56-6 

40-4 

0-560S 

15 

285-290 

8  2 

0-64 

0-935 

1- 5-240 

57-5 

41-0 

o-stwi 

18 

290-300 

2-9 

0-29 

0-939 

1-5270 

58-5 

41-9 

0-5612 

17 

Si)0-.3'20 

2-9 

U-15 

0-!l4S 

,-  1  5;!!5 

.58-8 

420 

0-5MC 

18 

Residue 

3-7 

0-971 

Too  dark 

55-1 

Wi-  Uiok  lit  the  same  time  the  liromine  absorption  during 
13  niiuntes  of  pure  hexane  and  hexjleue,  ilexane  srave 
na  absorption,  whilst  hexylene  absorbed  188  per  cent., 
theory  requiring  190  per  cent.,  which,  considering  the  small 
quantities  used,  is  quite  within  the  limit  of  experimental 
error. 

We  think  it  probable  that  with  the  short  period  of  exposure 
t"  the  action  of  bromine,  the  oletiues  are  the  only  substances 


acted  on  to  any  extent,  very  little  substitution  taking  place 
The  bromine  ab.sorptious,  iherefore,  give  an  indication  0 
the  amount  of  olefiues  present  in  the  oils,  uaphthenes  ant 
paraffins  being  neither  of  them  much  acted  upon  hy  btoiuim 
in  the  cold  and  in  the  .absence  of  light. 

We  next  pass  on  to  the  gasification  of  the  oil  on  a  labora 
tory  scale.  For  this  purpose  we  used  the  follo*iD| 
apparatus  : — An   iron  retort  was   arranged  so  that  it  couli 
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Sp.  gi:  0  • 


Russian  Refined  Oil. 
''2o;  Refractive  Index,  1-452!. 


N-).  of 

Frjctioii. 

Boiling  Point. 

Per  Cent, 
distilled  over. 

Per  Cent, 
per  St^ree. 

Specific  Gravilv 
( Water  at 
13"'C.=1). 

Rcfrnotivc 
Index, 

(ID. 

Bromine 

Absorption, 

17  lioiu-s. 

d 

1 

115-149 

3-4 

0-10 

0-7S01 

l-427l> 

Hi -9 

0-3431 

i 

149-155 

4-3 

0-27 

0-7820 

1-42^4 

19-2 

0"o47S 

s 

165-171 

S-0 

(I-5U 

0-7902 

1-4315 

•22-7 

0-54«l 

i 

171-177 

tyr, 

1-llN 

0-79i:j 

1-1351 

•J3-1 

0-5108 

0 

177-1J2 

4-5 

0-90 

0-soo.: 

T;-!77 

23-5 

0-5407 

l! 

1S2-193 

s-o 

0-72 

0-8072 

1-4122 

31-5 

0-5478 

7 

193-1'.IS 

6-4 

1-20 

0-8132 

l-41oi; 

32-4 

0-51S0 

8 

19S-210 

8-0 

0-G(! 

08190 

i-ns-* 

33-9 

0-54'iO 

•) 

210-221 

8-5 

0-7S 

0-8251 

1  -1324 

33-3 

0-.MS1 

lU 

221-2.-!7 

l.S-5 

0-85 

0-«328 

1-4.5B3 

31-9 

0-5482 

a 

2:!7-2.>l 

10-3 

0-62 

0-S415 

l-ltil9 

400 

0-34S9 

12 

25-1-271) 

9-5 

U-4-S 

0-S49i; 

i-4<;i!3 

33-B 

0-5491 

IS 

27S-293 

.■■.•6 

0-33 

0-8397 

1-1713 

41-6 

0-5482 

14 

Residue 

3-3 

1    1-17 

■  healed  in  a  gas  muffle  furnace.  This  retort  carried  an 
metrical  pjTometer  and  two  tubes,  one  for  the  introduc- 
in  of  the  oil  entering  only  a  short  distance  into  the  retort, 
id  the  other  for  the  exit  of  the  gas,  being  carried  the 
lole  lenijth  of  the  retort.  The  oil  was  run  iu  from  a 
uduated  burette,  and  the  gas  as  it  issued  from  the  retort 
ssed  through  a  bottle  for  the  deposit  of  tar  and  thence 
to  a  large  flasl^,  At  the  commencement  of  each  esperi- 
;Dt  the  flask  was  full  of  water,  which  was  drawn  off  by 
^■lns  of  a  syphon  at  the  same  rate  as  that  at  which  the 
s  entered.  This  was  easily  regulated  in  practice  by 
|!ans  of  a  pressure  gauge.  The  quantity  of  water  diawn 
'  off  was  a  measure  of  the  gas  made, 

and  this  volume  was  of  course  cor- 
rected for  temperature  and  pressure. 
By  pouring  water  into  the  flask  by 


ilans  of  a  funnel  at  the  top  of  the 
f*hoD,  gas  could  be  abstracted 
1  ingh  the  glass  stopcock  for 
:  lysis.  After  several  experi- 
I  Its  we  found  that  if  the  furnace 
Ji  heated  until  the  pyrometer 
icated  the  desired  temperature 
a  the  gas  then  turned  off,  15  c.c. 
c  'il  could  be  passed  slowly  into 
t  retort  without  causing  any 
areciable  alteration  in  tempe- 
r  re. 
'he   method,  therefore,  up 


which   we   finally   worked 


»j  to  crack  15  c.c.  of  oil  at  a  lempei;iture  of  1,350°  F. 
e|?cting  the  gas  in  the  manner  already  explained.  The 
f'l on  why  we  chose  this  temperature  was  that  experience 
''']'  the  carhuretted  water-gas  plant  showed  that  this  was 
•1'  best  temperature  to  he  maintained  at  the  point  where 
ll;oil  entered  the  carburetter.  In  addition  to  analysing  the 
K,we  determined  its  density  and  from  this  we  calculated 
d  v.cight  of  the  gas  produced  and  by  difference  the 
P  tntage  of  loss  which  we  classify  as  tar. 


The  following  table  sets  forth  the  results  of  this  seiies  of 
experiments,  liach  is  the  average  of  at  least  three  experi- 
ments, and  after  some  few  determinations  we  had  no 
difliculty  iii  obtaining  concordant  results  : — 


The  Gasification  of  Oils. 


Russian 

Refined 

Oil. 


Quantity  of  wis  per 
c.c.  of  oil,  corrected 
to  N.T.P. 

Density 

Weight  of  gas  made 
per  c.c.  of  oil. 


Tar  by  ditti-rcnce  ... 

AsAiTsis  OF  Gas. 

Hydrocarlwn  vapours 
Heavy  hydrocarbons. 

Methane 

Hydrogen 


-ussiim 

Borneo  'American 

Texas 

S-jlar 

Solar        Solar 

Solar 

Oil. 

Oil.          Oil. 

Oil. 

465-7 


0-833 
GriD. 

0-302 

Per 
Cent. 
42-3 


4-0 
SO-2 
54-2 
1-2-0 


301 


0-765 
Grm. 

U-298 


442-6    ;    S97-4 


0-885 
Grm. 


Per 

Per 

Cent. 

Cent. 

07-0 

40-5 

4-0 

3-2 

2-2 -S 

33-0 

60-0 

.'^2-3 

13-6 

11-6 

4-29 


0-775 
Grm. 
0-430 


Grm. 
0-38S 


Per         Per 

Cent.       Cent, 

57      I     47-9 


3-4  I  S'8 

28-8  ■  28-0 

56-2  I  57-0 

13-4  11-5 


The  results  shown  above  for  Russian  and  Borneo  oils  are 
in  accordance  with  those  obtained  from  the  use  of  these  oils 
with  the  carhuretted  wuter-gas  plant  on  a  large  scale,  both 
as  regards  the  make  and  quality  of  the  gas  and  also  the 
amount  of  tar  produced. 

From  the  above  table  it  is  evident  that  practically  similar 
results  are  obtained  by  the  use  of  Russian  and  American 
oils,  and  also  that  in  ihe  case  of  Borneo  nearh  70  per  cent, 
is  incapable  of  gasification  at  this  temperature.  We  will 
deal  w ith  this  more  fully  when  we  give  our  \iews  on  the 
probable  constitution  of  the  oils. 

Meanwhile,  it  is  to  be  noted  that  Texas  again  occupies 
a  middle  place.  It  will  be  seen  that  the  chief  variation  in 
the  composition  of  the  gas  obtained  is  ic  the  heavy  hydro- 
carbons ;  and,  since  the  illuminating  power  of  the  gas  is 
dependent  on  the  quantity  of  hydrocarbon  vapours  and 
heavy  hydrocarbons,  we  would  suggest  that  an  approximate 
valuation  of  an  oil  for  gas-making  purposes  can  be  made  by 
multiplying  the  number  of  cubic  centimetres  of  gas  pro- 
duced from  1  c.c.  of  oil  by  the  sum  of  the  hydrocarbon 
vapours  and  heavy  hydrocarbons. 

The  following  table  gives  the  results  obtained  in  this  way 
for  the  five  oils  examined. 

Basing  the  values  of  the  oils  on  these  figures,  we  find  that 
American  and  Russian  are  practically  of  identical  merit, 
and  that  Russian  refined,  Texas,  and  jloriieo  follow  in  the 
order  named,  the  latter  being  less  than  half  the  value  of  the 
two  tirit-nanied  oils.  It  is  of  course  quite  possible  that  bv 
working  at  different  temperatures  somewhat  better  results 
might  be  given  by  some  of  the  oils.  This  we  believe  might 
especially  apply  to  Russian  refined,  and  we  hope  at  some 
future  time  to  give  further  results  definitely  answering  this 
question. 
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Nature  of  Oil. 


Russian  solar . . . 

Borni'o  solar 

.Vinerio.-xn  solar. . 

Texas  solar 

Russian  rePinetl . 


Number  of 
c.c.  of  Gas 
obtained 
from  1  c.c. 
of  Oil. 


465-7 
301-0 
•M3-6 
897-4 
429-0 


Percentage 

of  Hydro- 

carbon 
Vapours  + 

Product. 

Heavy  Hydro- 

carbons. 

34-2 

15,937 

26-8 

7,067 

36-2 

16,022 

80-2 

1 -2,0(11 

31-8 

13,042 

At  tliis  point  we  thought  it  desirable  to  ascertain  tin 
properties  of  a  i>araffiu,  an  define,  and  a  naphthene  of  i 
like  number  of  carbon  atoms.  For  this  puruose  we  selected 
hexane,  hexylene,  and  hexamethylene.  We  prepared  speci- 
mens of  hexane  and  hexylene  with  a  view  to  cheekitin;  oui 
results,  but  unfortunately  we  did  not  succeed  in  obtaining  i 
spcoimenof  hexamethylene,and  weare  indebted  to  (he  paper 
by  Miss  Fortey  for  our  infornuition  on  the  characteristics  o 
this  naphthene. 

The  following  table  shows  the  constants  perlaining  to  thesi 
hydrocarbons. 


Boiling 
Point. 

Specific 
Gravity. 

Percentage 

of  Bromine 

absorbed 

in 

15  minutes. 

Refractive  Index  taken  at  20°  C. 

Na. 

Ho. 

H^. 

M. 

n-1 
1) 

M- 

H-1 
I> 

"C. 

69 
67 

79 

At  18°  C. 

0-6680 

0-6S79 

At  15-5°  C. 

0-7822 

188 

1-3744 
1-3959 

Vim 

1-3733 
1-3^16 

1-4867 

0-5631 
0-6736 

0-S4S6 

1-8800 
1-4028 

1-4341 

0-5731 

Hexylene 

U-5S55 
0-6550 

Dispersion 
Hfl-Ha. 


00100 

(jniao 


00093 


From  this  table,  and  also  from  other  sources,  we  know 
that  the  boiling  points  of  corresponding  paraffins  and 
oletines  do  not  dift'er  greatly,  but  that  the  boiling  points  of 
the  naphthenes  are  higher  for  compounds  containing  a 
like  number  of  carbon  atoms. 

As  regariis  gravity  the  olefinc  is  slightly  higher  than  the 
paraffin  and  the  naphthene  considerably  higher  than  either 
of  ihem. 

The  bromine  absorption  was  nil  in  the  case  of  the 
parallin,  and  according  to  all  the  information  we  have  been 
able  to  obtain  on  the  subject,  the  behaviour  of  naphthenes  is 
very  similar  to  that  of  the  paralHn-i  with  this  reagent. 

It  is  therefore  probable  that  tlie  cjuantity  of  bromine 
absorbed  is  at  least  an  indication  of  the  amount  of  olefiues 
present  in  the  oil. 


The  refiaetive  indices  of  these  compounds  diller  con 
siderably,  showing  a  marked  increase  in  the  followinj; 
order,  hexane,  hexylene,  and  hexameth^-leue,  but  ou  Ibt 
other  hand,  takiugthe  dispersion  for  the  hydrogen  o  and  /3 
lines,  we  find  that  the  (defines  have  distinctly  the  greatest 
speeiric  ilispersive  power,  while  the  other  two  are  almost 
identical. 

Our  next  step  was  to  determine  the  specific  dispereive 
piiwer,  and  the  vapour  density  of  those  fractions  of  the  oils, 
whose  boiling  points  were  sufficiently  low  to  enable  us  to 
vajiorise  them  with  moderate  facility ;  the  following  tabic 
sets  forth  the  results  we  obtained. 

The  foregoing  comprises  the  experimental  work  that  wc 
intend  to  make  use  of  for  the  purposes  of  the  present 
paper. 


Refractive  Index  at  20°  C. 

Specific 

Vapour 

VD 

7 

BoilinKPbiat 

Ha. 

Hg. 

ua-\ 
d  ^ 

d 

Dispersion. 

Density. 

E  ussiau— 

"C. 

Fraction  No,  2 

1-4599 

1-4692 

0-6488 

0-5599 

o-oui 

84-5 

120 

2M-2» 

3 

1-4679 

1-4777 

0-5611 

0-6627 

0-0116 

98-8 

14-1 

245-»i.- 

4 

1-4692 

1-47S9 

0-S476 

0-6588 

0-0112 

99-2 

14-2 

21)5 -27.-. 

American — 

Fraction  No.  2 

1-M19 

1-4511 

0-6526 

0-5641 

0-0116 

76-4 

10-9 

20U-2.-.O 

3 

1-4619 

1-4M3 

0-5508 

0-5622 

0-0114 

93-9 

13-4 

250--2S0 

.4 

1-4581 

1-4675 

0-5523 

0-5635 

0-0112 

95-0 

13-6 

•281)-:)'«l 

Texas- 

fraction  No.  2 

1-4637 

1-47311 

0-6392 

0-5600 

0-0108 

84-5 

12-0 

222-2 11' 

3 

1-4716 

1-4816 

0-5394 

0-5608 

0-0114 

86-3 

12-3 

iM»-8iir. 

4 

1-4775 

1-4871 

0-5397 

0-55115 

0-oios 

86-7 

12-4 

■m-i!<: 

Borneo- - 

Fraction  No,  2 

1-4623 

i-47:5c. 

0-5557 

0-r)692 

0-0136 

67-6 

9-6 

176-lWl 

3 

ft7-2i 

|-4.s;>i; 

0-5584 

0-6716 

0-0132 

72-9 

10-4 

18U  -is; 

4 

1-4777 

1-4S96 

0-5567 

0-5706 

0-0139 

75-6 

10-8 

187-2(111 

5 

1-4819 

1 -4975 

0-6567 

0-5712 

0-0146 

80-6 

11-5 

2<jO-22.-. 

6 

l-49.3;i 

1-5077 

0-5599 

0-5763 

0-0164 

80-6 

11-6 

2i5-S)' 

7 

1-49S9 

1-612S 

0-5587 

0-6743 

0-0156 

85-0 

12-1 

235-2  l.i 

S 

„              9 

^^ 

•- 

91-5 
95-3 

is-0 

13-7 

2«--i5" 
25u-i(i:' 

10 

96-2 

J3-8 

265-;.;-, 

Russian  Refined— 

Fraction  No.  2 

••c 

•• 

69-1 

9-9 

149-1,'..', 

With  a  view  to  ascertaining  the  approxitnate  composition 
of  the  different  oils,  we  have  applied  the  information  avail 
able  from  the  constants  obtained  from  hexane,  hexylene, 
and  hexametbyleue.  We  believe  that  in  cunsider.-ilion  of 
the  results  (ditained  we  arc  juslilied  in  assuming  tlcit  flic 
principal  constituents  of  the  oils  arc  paraffins,  olcfiiies,  and 
naphthenes.  The  (juantity  of  benzene  h(nnologues  and 
such  like  substances  must  be  inappreciable,  as  the  action  of 


stroug  sulphuric  acid  in  the  cold  ou  these  oils  is  very  sli^' 
indeed. 

Now,  as  already  remarked,  the  15  minutes  broiuii 
absorptions  may  be  taken  as  an  indicati(m  of  the  qUi(Uli 
of  (defines  present.  U  must  be  borne  in  mind  that  1 
percentage  of  bromine  absorbed  by  an  define  is  inverse 
proportional  to  the  molecular  weight  and  theiefoie  to  I 
vapour  density.     Assuming   that   the    unsaturatc-d  hjdi 
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urbons  in  the  nil  are  all  simple  oleBues,  we  can  determine 
lie  pt'rcL'iit;ige  of  those  compounds  present  in  any  fraction 
>f\vliicliwe  have  the  vapour  density.  Where  this  tifjure 
KiS  not  been  obtained  it  can  be  approximately  estimated 
roin  the  boilins  point. 

There  is  no  doubt  that  carbo  cyclic  compounds  require 
I  very  much  higher  temperature  to  crack  them  than  that  at 
fhich  we  worked  for  the  gasification  of  the  oils,  and  therefore 
hese  sidistances  would  certainly  under  the  conditions  of 
xperimeiit  yield  no  appreciable  quantity  of  gas.  As  will 
le  observed  by  a  reference  to  the  table  of  the  gasification 
f  oils,  there  is  a  very  marked  difference  in  the  quantity  of 
il  not  converted  into  gas  given  under  the  heailing  of  tar 
y  difference.  Now  this  must  be  taken  as  au  indication  of 
be  relative  quantities  of  non-gasifiable  substances,  in  other 
ords,  of  nnphthenes  contained  in  the  oil.  This  con- 
lusion  is  confirmed  by  a  consideration  of  the  specific 
ravity  and  the  refractive  index,  which  are  both  very 
uich  higher  for  naphthenes  than  for  either  paraffins  or 
Icfines. 

If,  knowing  the  percentage  of  olefines,  we  knew  also  the 
■fractive  indices  of  the  higher  boiling  paraffins,  olefines, 
id  naphthenes,  we  could  calculate  the  percentage  of  these 
impounds  present  in  the  oils  ;  but  not  having  as  yet 
'tinitely  determined  any  of  these,  we  can  only  approximate 
icm  by  annlogy  from  those  lower  compounds  which  have 
;en  examined,  Ileal  ing  in  mind  that  the  specific  gravity 
id  the  refractive  ir.dex  gradually  increase  with  the  boiling 
liut,  and  that  whereas  the  constants  for  the  olefines  are 
ily  slightly  higher  than  those  of  the  corresponding 
iriiffiiis,  those  for  the  naphthenes  of  the  same  number  of 
irbon  atoms  are  very  much  higher. 

!  V\^e  have  endeavoured,  and  we  believe  with  some  degree 
'  success,  to  calculate  the  approximate  composition  of 
ch  of  the  oils  we  have  examined.  This  we  have  done 
[  means  of  a  careful  consideration  of  all  the  constants 
'taincd.  At  the  same  time  we  do  not  feel  justified,  in 
ly  present  state  of  our  investigation,  in  doing  more  than 
tlicating  the  nature  of  these  deductions,  reserving  any 
cfiuite  statements  till  such  time  as  the  work  we  now 
(ve  in  hand  cither  confirms  or  corrects  our  present 
ipressions. 

The  following  statements  embody  in  a  general  form   the 
iluctions  which  we  have  drawn  in  regard  to  the  approxi- 
ite  composition  of  the  oils  we  have  examined. 
American    solar    oil    probably    contains    paraffins    and 
fines  in  about  equal  quantities,  and  only  a  very  small 
rentage  of  any  closed  ring  compounds. 
tUussian   solar   oil   we    regard   as   consisting    largely   of 
■  ■.'iffius,  with  a  comparatively  small  proportion  of  olefines 
1  naphihenes,  the  former  being  in  excess  of  the  latter. 
Inrnco  solar  oil,  according  to  our  methods  of  deduction, 
^i-ts   almost  entirely  of   naphthenes   and   olefines,   the 
oertage  <if  paraffins  being   very  small,  especially  in  the 
her  boiling  fractions.     The  proportion  of  olefines,  how- 
r,  gradually  increases  with  the  boiling  point, 
t  is  thus  quite  possible  that  by  a  series  of  experiments, 
iiie  means  might  be  devised  whereby   an   oil   might   be 
I  ained   from    the    liorueo  fields  of   much  greater  value 
I'n  the  present  one  for  gas-making  purposes. 
iV'xas  solar  oil  occupies,  as  regards  naphthenes,  .a  place 
Ijwecu    Rorneo    and    llussi.in,   differing,    however,   from 
liiieo  in  ihit  it  contains  a  considerably  larger  propoition 
<  Paraffins,  and  thus  it  is  a  much  better  oil  for  gas  making 
r  poses. 

H'e  have  thought  it  worth  while,  even  in  this  early 
s':e  of  our  investigations,  to  bring  the  foregoin,g  results 
I  :lie  notice  of  this  Society,  in  the  hope  that  they  may 
1  I  others  to  avoid  some  of  those  difficulties  which  we 
o^ielves  exiierieneed  tlinmgli  the  purchase  of  an  ursatis- 
fi,ory  oil.  We  hope  in  the  future  to  be  able  to  give 
ii/e  [irecise  and  definite  information  on  the  constitution 
f ,  hese  oils,  as  the  ever  increasing  use  of  oil  for  gas- 
I'ing  purposes  renders  such  information  a  necessity  if  the 
*try  is  to  be  developed  on  scientific  lines, 
conclusion,  we  beg  to  acknowledge  the  zealous  help 
oijjr  assistant,  Mr.  Jo.-^eph  Race. 


flcU)  ^ork  ,§)frtion. 


Meeting  held  on  Friday,  November  22n</,  1901. 


MB.    CLIFFORD    RICHAnDSON    IN   THE    CHAIR. 


THE   PRECIPITATION   OF   IRON,  MANGANESE, 
AND  ALUMINIUM   BY   BACTERIAL  ACTION. 

BY    DANIEL    D.    .TACKSON. 

TiiK  precipitation  of  iron  from  wafer  has  been  for  some 
time  the  C3use  of  serious  troutde  in  numerous  cities  which 
have  taken  their  water  supplies  from  filtered  or  ground 
sources  This  precipitation  has  usually  been  accompanied 
by  a  heavy  growth  in  the  water  of  the  "giant  bacterium" 
known  as  (,'renothri.r.  Such  was  the  case  in  1878,  when 
the  Tegcl  water  supply  of  Berlin*  became  seriously 
contaminated  by  the  precipitation  of  fiocciilent  iron  and 
the  wells  sunk  near  Tegel  Lake  had  to  be  abandoned  as 
a  source  of  supply. 

A  similar  precipitation  of  iron  brought  about  the 
abandonmetit,  in  1SS7,  of  a  set  of  sand  filters,  which 
derived  their  w.afer  from  the  Iviver  iVIaas,  at  liofterdam.t 
During  the  last  ten  years  the  iron  bacterium  has  caused 
serious  trouble  in  numerous  cities  both  in  America  and  in 
Europe,  and  much  expense  has  been  involved  in  the 
replacing  or  treatment  of  the  supplies  affected. 

Creuothri.i:  occurs  chiefly  in  ground  waters,  and  onlv 
grows  with  rapidity  when  the  dissolved  oxygen  is  lacking 
or  nearly  so,  and  when  the  special  salts  are  present  which 
it  precipitates.  The  presence  of  much  organic  matter,  the 
absence  of  light,  and  the  presence  of  carbonic  acid,  in  the 
water  are  also  usual  conditions,  and  seem  to  favour  the 
growth  of  the  organism. 

In  many  places  this  growth  has  occurred  in  driven  well- 
tubes,  and  stopped  up  'he  tubes  or  has  been  carried  on  to 
<dog  the  s  reens.  If  allowed  to  go  through  the  well  screens 
it  h.as  made  the  waters  disagreeable  in  appearance,  and  until 
for  domestic  use  or  for  industrial  purposes. 


A 

[ 

J 

\ 

Jt/n. 

Feb. 

Mar 

Apr. 

May. 

Jfjne 

Jahj 

Hng. 

Sep. 

Oct. 

Nor. 

!>££.. 

It  grows  rapidly  also  in  the  bottoms  and  sides  of  filter 
galleries  and  dug  wells,  and  in  the  dead  ends  of  pipes  where 
the  oxyg.n   dissolved    iu    the   water  has   been  exhausted. 


•  O.  Brefeld  und  W.  Znpf,  "  Herioht  an  den  M.isistrat  der  Stacit 
Berlhi.  iiber  die  von  ihucn  ani?efiilirten  ITntersuchun^en  des  Tefrclcr 
Wassers."  Bcrfin,  ts79. 

W.  Znpf,  "  Kntwicl<plun(!sge,scheehtfiche  Untersuchuiif;  der 
Crcnothrix  pol.vspor'a  Die  Ursachc  dor  Berliner  Wassercalamitat," 
Herfni.  18711. 

+  lIiiRO   Dc   Vries,  "  Die  Pflanzcn   und  Tliierc   in  den  dunkef 
Rauiiien  der  Rottcrdamcr  WnssorU-itimc:.  licriclit  idler  die  Binl 
ffischcnllntersuchungen  der  Cren<itlirix  ('onimissiou  zu  Rotterd 
\()m  Jahre  1X87."  p.p  1-55,  .Jana,  1890. 
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Growth  may  also  take  p'a  c  in  tlie  bottoms  of  ponds  which 
h:ive  become  stasnant.  The  forc-gohig  diagram  shows  thu 
sea«oii;\l  distribution  of  Crenuthrir  due  to  stagnation  at  the 
bottom   of   Jamaica     Voud,   Mass.      The    tigurc-s    are 


organisms  per  c.c, 


and  are  taken  from  observations  made 


by  the  Massachusetts  State  Board  of  Heaith, 

In  a  "eneral  way  tliis  diagram  corresponds  also  witli  the 
seasonal  distribution  of  Crenothrur  in  wells  and  filter- 
galleries,  except  that  in  the  latter  case  the  organism  when 
present  at  all  usually  occurs  throughout  the  year,  and 
reaches  its  highest  point  in  the  month  of  August. 

It  will  be  seen  from  the  following  table  that  i)arlially- 
tiltered  surface  waters  are  more  subject  to  growths  of 
Crennthrir  than  other  waters,  and  that  the  various  ground 
waters  follow  next  in  this  respect.  The  Crenolhrix  found 
in  brooks  and  rivers  usually  comes  originally  from  other 
sources,  and  is  not  natural  to  the  streams  themselves.  It 
will  be  seen  also  that  the  various  surface  waters  are  com- 
paratively free  from  the  organism.  This  is  because  the 
■conditions  for  growth  are  not  found  often  in  such  waters. 

Occurrence  of  Crenothrix  in  various  kinds  of  Waters. 


■PiirliMllv-liUored  surface  waters. 
l!lnsocl      ivsrrvoirs      containing 

frrouiui  waters. 

Springs 

Driven    wells    and    doop     filti^r 

galleries. 

Tlivers 

l^rooks 

Artitlcial  ponds 

Open  reservoirs  from  rivcis  aivl 

brooks. 
Natural  ponds  


The  presence  of  Crenothri.r  in  filtered,  water  means 
improper  conditions  for  filtration,  or  too  heavy  a  draft  upon 
the  water,  thus  using  up  the  dissolved  oxygen  and  causing 
conditions  which  would  favour  the  reduetio-J  and  solution 
of  the  metallic  elements  in  the  soil. 

General  Appearance  of  Growth.— Ths  growth  of 
Crenothfix,  wherever  it  occurs  in  water,  causes  a  dis- 
agreeable turbidity  which  may  be  yellowish  white,  yellow, 
red,  brown,  or  black.  It  may  be  stringy  in  appearance, 
but  usually  occurs  in  flocculcnt  masses,  which  in  time  settle  to 
the  bottom  of  the  bottle  in  which  the  water  may  be  collected. 
Under  the  microscoi)e  these  masses  are  shown  to  consist 
largely  of  an  organic  growth  composed  of  long  strings  of 
bacteria,  inclosed  in  a  gelatinous  sheath  in  which  is  imbedded 
the  precipitated  metallic  hj'drate. 

De.scriptinn  of  the  Genus  Crenothri.r. — Filaments  cylin- 
drical, transversely  divided  into  cells  of  very  unequal 
length.  Surrounded  by  well-marked  shealh  having  a 
gelatinous  envelope  which  is  usually  covered  with  a 
tlocculent  precipitate,  yellow,  red,  brown,  or  black.  Fila- 
ments unbranched,  but  the  bacteria  within  have  a  faculty 
of  leaving  their  outgrown  sheath  often  at  the  side  by  means 
of  a  splitting  in  the  cell  wall. 

Bacteria  iu  sheath  1-5  p.  wide  and  of  very  unequal 
length.  Forms  spores,  1  to  G  ;u  in  diameter.  Habitat, 
stagnant  or  improperly-filtered  water. 

The  manner  of  multiplication  of  the  genus  is  described  by 
Sedgwick*  in  his  "  Data  of  Filtration  "  as  follows  :— 

'llie  fi'st  method  of  multiplication  depends  upon  the 
capacity  of  all  the  cells  composing  a  filament,  if  the) 
beeoiue  isolated  in  any  way,  to  develop  each  a  new 
filament.  When,  for  instance,  the  cells  free  themselves 
from  their  old  rust  sheath,  and,  before  they  form  a  nev 
envelope,  are  broken  a)>art  by  the  current  or  by  a  blow, 
obviously  we  have  supplied  the  germ  for  one  or  several 
flocks.  But  besides  this,  the  plant  possesses  other  methods 
of  multiplication.     In  the  thicker  filaments  the  cells  divide 


tiot  merely  transversely,  as  in  the  thinner  threads,  but  also 
lengthwise.  Thereupon  each  cell  divides  into  two  or  four 
ad.joining  cells.  These  latter  separate  and  form  the  so- 
called  microspores.  In  a  filament  iu  which  this  process  has 
occurreil,  as  soon  as  the  cells  have  left  their  sheath  in  the 
usual  manner,  these  microspores  escape  as  innuinerahlc 
entirelj  distinct  masses,  which  .speedily  become  sc  Utcred  in 
the  water.  Each  microspore,  immediately  after  its  escape 
begins  to  divide.  Division  takes  place  in  all  directions, 
and  a  little  cluster  soon  arises  composed  of  hundreds  of 
cells.  The  sheath  with  which  each  cell  envelopes  itself 
chang3s  in  this  case  into  a  "slime"  or  jelly,  which, 
however,  becomes  coloured  in  the  usual  manner  with  the 
oxide  of  iron.  By  means  of  this  "  slime  "  the  whole  mass  is 
stuck  or  pasted  to  any  part  of  the  walls  of  the  reservoir  or 
to  any  objects  within  it.  After  some  time  the  course  of 
development  changes,  and  each  cell  of  the  clusttr  grows 
out  into  a  filament.  In  some  of  these  the  cells  divide 
transversely  only  and  form  the  so-called  macrospor»s ;  iu 
others  the  above-described  microspores  arise. 

Description  of  Separate  Species.—  There  are  three  species 
of  the  genus  Crenolhrix.  The  common  aud  well-known 
species,  Crenothrix  hiihniana,  precipitates  iron  hydrate, 
and  is  consequently  red  or  reddish-brown  in  appearauce. 
The  second  is  less  common  and  less  widely  known  amon^' 
botanists  and  bacteriologists.  It  was  formtrly  kuown  as 
Lcptolhrix  ochracea,  but  is  now  more  properly  calUJ 
Crcnothri.v  ochracea.  This  species  precipitates  alumioiiim 
hydrate, and  is  white  to  yellowish- white  in  appearance.  Its 
usual  colour  is  that  of  ochre,  as  it  nearly  always  precipitates 
some  iron  with  the  aluminium.  The  third  species  is  rare  iu 
occurrence,  and  has  been  found  as  yet  in  but  two  places 
(the  Neponset  River,  aud  the  filter  galleries  which  supply 
the  ("ity  of  Newton,  JIass.).  It  precipitates  uiangaoiso 
hydrate,  and  is  dark  brown  or  black  iu  appearance.  This 
new  species,  Crenolhri.i  munijanifcrii,  was  first  described 
by  the  author  in  a  paper  re  id  at  the  Denver  meeting  oF 
the  American  Slicroscopical  Society,  and  priulcd  in  th: 
Transactions  of  that  Society,  Vol.  XXIII.,  1901. 

The  following  is  a  condensed  description  of  the  three 
species  of  Crenothrix : — 
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Crenothrix 

Crenothrix 

Crent>lhri\ 

kuliniaua. 

manganifera. 

oclu-ac-ea. 

Colour  of  pre- 

Reddish brown 

Dark     brown 

Vcrylimhtbiill 

cipitate      in 

or  black. 

(colour      o! 

sheath. 

oclii-e). 

Filaments  .... 

Nearly  straight 

Nearly  straight 

Curved  nnil 
often  sniral. 

1-5-5  ^    thick, 

8—15  M  thick  ; 

l-.i-Sfi  thick; 

widening     at 

35  —  125    |u 

tio-150(ilon?. 

end  to  6—9  m  -. 

long. 

6—1.5^  l.ni;. 

Articulated  aud 

Articulated 

Not       nrticu- 

in          places 

and  in  places 

latcd,      but 

intenuptfd. 

interrupted. 

interrupted. 

Transverse  divi- 

Transverse  di- 

Tran-venc ili- 

sioi:  distinct. 

vision      dis- 

vision inJ:» 

tinct. 

tinct. 

Bactcri.a        in 

1-5x2m 

1-5x3—6  11... 

l-.-,-2  M  X  *- 

(ilnmcut. 

""-    ,.    . 

Distinct     when 

Distinct  when 

Not      distuicl 

treated,    with 

treated  with 

wlionti-entcl 

UCI. 

HCl. 

with  HCl. 

Easily    stained 

Ensilv  stained 

Not  casHv 

with    Loetller 

with  LoclUer 

slained  with 

solution. 

solution. 

Louiner  sulii- 
tioii. 

Slightly-rounded 

Decidedly- 

Sliclitl.T- 

ends. 

rounded  ends. 

rnund  denilsi 

^lacrospDrcs  . . 

1— t>/i.  spherical 
diameter. 

3x4/1,  oval... 

1-5x2(1.  o*"'- 

Microspojsos. . . 

1— 1-o/i 

1»«. 

Chemical  An-ih/se^  of  the  Precipitates  produced  by  Three 
Species.— 'I'hvrc  are  several  points  of  interest  chemically  in 
the  until  yses  of  the  materials  )ireci]iitatcd  by  these  tlii-ei- 
species.  The  analyses  show  that  about  one-lhir(i  of  the  entin- 
dried  precipitate  consists  of  the  special  oxid  <  which  ibu 
species  throws  thiwn  in  the  form  of  hydnile  ;  anoth'-r  third  oi 
more  consists  of  organic  matter,  aud  is  chiefly  that  ft-hlcb 
is  the  living  portion  of  the  organism ;  while  the  reinaiod.r, 
which  may  be  merely  acci<lciital  and  not  a  true  constilii-i't. 
is  largely  silica  and  Hluiuinuiu  sili-ate. 


■ 
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Tli-2  following  table  shows  these  facts  :— 

.In  il'/sis  of  Precipitates  in  Water  caused  bi/  the  Three 
Species  of  Crenothrix. 


— 

tiller        ManKimifem. 
Filter-     1       filter. 

'fiver       i       'i'""-''^'' 

Crenotlirii 
Ochrace.i. 
Driven  wells 
at  Oconee, 
Brooklyn, 
N.Y. 

Oxide  of  iron,  FejOj 

Oiidc     of      raanesinesc, 

MnA.         ,      .   . 
Oiide     of     aluminium. 

.•V«0'-.„ 

r.rcent.        Per  Cent. 
31-6               U* 
00               339 

5-7                    1-5 

111                  12  o 
Wi                   80 

4-2        1            1-s 

1 

Per  Cent. 

14-7 

0-0 

33-3 

5-9 

Alamiiiuim  silicate 

Unflott-rmined     mineral 
raaitvr. 

7fi 
2-3 

Total  mineral  matter 
Organic  matter 

«3'0       .         72-1 
37-0                   27-9 

G3-8 
3i;-2 

Total    mineral    and 
organic  matter. 

lOO'O                 lOi'O           1         lOO'O 

Analyses  of  Waters  which  produce  CreiiotUri.r.  —  It  is 
of  interest  to  shon-  that  waters  which  produce  Crenothrix 
coDtiin  salts  which  especially  favour  tlie  growth  of  the 
particular  species  which  they  propagate.  The  follonint; 
table  gives  the  analyses  of  representative  waters  whidi 
have  produced  large  rjuanlilics  of  the  specie-  named  : — 

Analysis  of  Waters  in  which  the  Three  Species  of 
Crenolhri.f  grow. 


Parts  per  Million. 

CrenotliriT 

Kiilini;ina, 

lleadinir, 

Mass. 

Crenothrix 

MaTiganifera. 

Xewton. 

Mass. 

Crenothrix 
Ochi'a*'ca, 
Brooklyn, 

Fe.o,  

MdA 

Al.tl3 

SiO. 

CaCO,    ) 

MgCOj   (  

C»SO.     ) 

MsSD.   J  

XaCI 

l-*ndeterrained 

31 

0-0 
0-6 
22-Ci 

21-0 

8-0 

5-8 

So 

0-2 
20 

»-5 
llJ-4 

12-0 

16-0 

7-8 
3-3 

0-3 

00 

20 

22-9 

9S0 

1-0 

7-0 
2-2 

Total,  mineral 

Total,  organic 

fi7  1 
22-4 

89-5 

52-2                  133-9 
5-8                   21-1 

Total,  mineral  and 
r.rganic. 

58-0                  135-0 

It  will  be  seen  that  waters  which  produce  Crenothrix 
knhiiiaha  contain  a  prcdoniimting  amount  of  iron,  while 
the  waters  which  produce  Crenothrix  magnanifera  coatain 
a  predominating  amount  of  mangmese,  and  those  which 
produce  Crenothrix  ochracea  contain  a  predominating 
amount  of  aluminium.  It  is  probable  also  that  this  alumi- 
nium mu-t  be  present  in  the  form  of  sulphate  or  in  combina- 
tion with  carbenic  acid  and  organic  matter. 

Artijicial  Cultures  of  Crenothrix. — Crenothrix hiihniaua 
was  grown  artificially  on  gelatiu-agar,  in  an  atmosphere  of 
hydrogen.  The  growth  was  slight  in  amount,  hut  normal 
in  measurement  and  well-developed  as  to  its  sbeath  ;  but, 
a't'iough  the  medium  contained  ferrous  sulphate,  the  iron 
w.as  thro.vn  down  only  in  small  amount.  Tiiis  was  because 
there  was  little  opportunity  for  oxidation. 

Crenothrix  huhniana.  was  also  grown  in  an  atmosphere 
of  air  and  carbon  dioxide.  The  cultures  were  in  a  mixture 
of  agar  and  gelatin,  containing  ferrous  and  manganor.s 
sulphates,  and  were  kept  in  the  dark  at  r.iom  temperature. 
The  growth  was  r.ot  very  luxuriant,  but  took  place  in 
-  illlcient  amouiit  to  show  that  the  organism  in  growing- 


threw  down  hut  little  manganese,  but  selected  the  iron  to 
precipitate  This  was  also  proved  in  stagnant  solutions 
containing  salts  of  manganese  and  iron. 

In  the  same  way  cultures  of  Crenothrix  manganiferii 
were  grown  in  sohitions  containing  iron  and  mauganese, 
and,  although  the  growths  were  but  cllglit,  they  showed 
the  dark  colour  of  the  manganese  predominating  in  the 
precipitate. 

It  is  highly  piobable  that  Crenothrix  ochracea  would  in 
the  same  way  always  select  aluminium  in  predominating 
amount  to  precipitate  a?  out  of  niaiy  hundreds  of  w.aters 
containing  Crenothrix  which  have  Icen  examined,  there  has 
been  no  case  where  this  species  has  thrown  down  a  pre- 
dominating mount  of  iron  or  manganese  and  in  no  case 
has  Crenothrix  hiihniana  been  known  to  threw  down  a 
predominating  amount  of  aluminium  or  manganese.  In 
other  words  the  species  always  precipitates  ic  predomi- 
nating amount,  the  special  hydroxide  which  it  selects. 

Theoretical  Conclusions. 

I.  Each  of  the  three  species  seems  to  use  a  selective 
power  in  precipitating  the  special  oxide  ascribed  to  it,  and 
about  one-third  of  its  dry  body  weight  is  composed  of  the 
oxide  selected,  whether  it  be  of  iron,  manganese,  or 
aluminium. 

II  Crenothrix  kuhniana  is  very  common  because  iron 
in  quantity  is  a  common  constituent  of  water ;  Crenothrix 
ochracea  is  rather  uncommon  because  aluminium  sulphate 
or  aliiiniiiium  combined  with  carbonic  acid  and  organic 
matter  is  uncommon  in  water  j  Cmwlhrix  niunijanifera  is 
very  rare,  heeause  manganese  seldom  occurs  in  sullicient 
(|Uantityin  water  to  produce  a  noticeable  growth  of  the 
orpanism. 

111.  The  growth  of  all  three  species  is  due  to  the  lack  of 
oxygen,  with  a  consequent  reducing  action  in  the  soil  or 
\vater.  This  reducing  action  may  be  produced  by  stag- 
nation iu  the  bottoms  of  ponds  or  by  improper  or  too  lapid 
filtration  in  wells  or  filter-galleries,  thus  causing  the 
solution  of  iron,  manganese  or  aluminium  from  the  soil. 
These,  combined  with  organic  matter,  .seem  to  furnish  the 
food  material  for  the  organisms,  whilst  the  oxides  of  iron, 
manganese  or  aluminiuni  which  are  precipitated  iu  their 
gelatinous  sheaths  aie  the  dross  of  the  operation. 

Practical  Conclu.iiuns. 

1.  Keep  the  water  ol  wells  and  filter-galleries  as 
thoroughly  aerated  as  possible,  and  blow  off  the  dead  ends 
of  pipes  frequently  when  there  is  danger  of  the  loss  of 
di.-solved  oxygen.  The  Crenothrix  in  the  latter  case  takes 
its  iron  from  the  pipes  themselves. 

2.  Avoid  driving  wells  through  large  deposits  of  peaty 
matter. 

3.  Avoid  driving  wells  or  filter-gallsries  too  close  to  the 
slo-es  of  ponds  or  strrams  ha\ing  large  deposits  of  orginic 
matier  on  their  banks. 

4.  Avoid  pumping  too  heavily  from  any  wells  or  filter- 
galleries,  as  the  conditions  are  often  thus  produced  which 
are  favourable  to  disastrous  growths  of  Crenothrix. 


Explanation  of  Plate. 

1.  Crenothrix  AiV/iniana.  — Magnification,  250  diameters. 
In  this  photograph  the  filaments  and  bacteria  are  entirely 
covered  by  the  precipitated  iron  in  the  gelatinous  sheaths. 
Xos.  1  and  5  are  from  photographs  by  G.  C.  Whipple. 

"2.  Crenothri.r  manganifera.  —  Magnification,  800  dia- 
meters. The  manganese  has  been  removed  from  the 
gelatinous  sheath  in  the  lower  part  of  the  field  by  means  of 
aeid,  and  Loeffler  solution  used  to  stain  the  filaments  and 
the  inclosed  bacteria,  in  order  that  they  may  be  clearly 
shown.  One  of  the  bacteria  near  the  bottom  of  the  field 
is  seen  in  a  state  of  transverse  division.  A  thread-like 
attachment  connects  each  of  the  bacteria  in  a  filament  with 
its  uei;^hbour.  This  cential  thread  has  probably  never 
before  been  photographed,  and  cannot  bo  shown  except  by 
photography.  This  photograph  and  Xos.  3  and  4  are  from 
preparations  by  the  author,  and  were  taken  by  Dr.  K.  B. 
Fitz-Randolph  of  the  HoaglanU  Laboratory,  Brooklyn,  N.Y, 
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3  Crenothrix  oc/irncea.— Masjnification,  800  diameters. 
The  filaments  may  he  seen  through  the  translucent  pre- 
cipitated alumina  in  the  sheath. 

4.  Crenolhiie  mon^nw'/?™.— Magni6cation,  800  dia- 
meters. Tlie  inau^anese  has  been  dissolved  by  acid,  and 
the  articulated  filaments  are  distinctly  shown. 

5.  CrenothrU  Ai/Aiim/ia.— Magnification,  800  diameters. 
The  iron   has  been   nearly  all   dissolved   by   acid,  and  the 


Fig.  1. 


I 


filaments,  with  their  articulations,  may  be  seen.  (Note 
the  variation  in  size  and  general  appearance  in  the  three 
species  represented  by  Nos.  3,  4,  and  5.) 

6.  Crenothrir  Itiilniiaiia. — Magnification,  1,200  diameters. 
(Photograph  by  (George  W.  Rafter.)  At  the  left  of  the 
field  is  shown  a  young  growing  filament,  while  at  the  right 
is  a  filament  filled  with  microspores. 


Fig.  4. 


/? 


^ 


^ 


Fig.  2. 


Fis.  5. 


Fig.  3. 


"~^-iii<£ . 


Fig.  6. 
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Meeting  held  at  Chemists  Clu'j,  on  April  ihth,  1902. 

MK.    CLTFKOKD    RICHARDSON    IN    THU    CHAIR. 


THE  ACTION  OF  CAUSTIC  SODA  ON  WOOL. 

BY   .1.    MERRITT    MATTHEWS,    rii.n. 

Tho  effect  to  be  obtained  by  treating  wool  with  caustic 
soda  h:is  been  investigated,  to  a  certain  extent,  by  several 
chemists.  I'erhaps  the  earliest  observations  on  this  point 
were  made  by  .lohn  Mercer,  that  chemist  of  broad  genius 
who  introduced  so  much  of  originality  into  many  fields  of 
technical  chemistry,  and  more  especially  that  of  textile 
iodiistry.  The  so-called  "mercerising"  of  cotton  is  a 
process  which  is  now  familiar  to  most  people,  and  it 
was  In  the  prosecution  of  this  research — which  implies  the 
action  of  caustic  soda  on  cotton — that  Mercer  first  observed 
the  effect  of  cold  concentrated  c.iustic  alkalis  on  wool. 
In  the  extunsJoLi  of  his  mercerising  process  for  cotton  to 
that  hlire  wlien  in  admi.vture  with  wool  in  fabrics  known  as 
•' unions. "  it  became  necessary  for  him  to  allow  anim.al 
fibre  to  liecomi'  snbjoct  to  the  action  of  strong  solutions  of 
caustic  soda.  It  was  well  known,  even  at  that  lime — about 
the  year  ISJ.*)-- that,  under  ordinary  circumstances,  the 
fixed  caustic  alkalis  were  very  destructive  in  their  action 
on  wool ;  and  even  very  dilute  solutions  of  these  chemicals 
readily  dis.solved  that  fibre,  especially  at  elevated  tempera- 
tures. Hut  Mercer  noticed  that  when  he  treated  a  piece  of 
union  goods  with  the  solution  of  caustic  alkali  emi>hiycd 
for  the  purpose  of  producing  the  mercerising  effect  on  cotton, 
that  the  wool  was  injured  thereby  to  only  a  very  slight 
degree.  This  he  attributed  to  the  fact  that  the  solution  was 
allowed  to  act  for  only  a  short  period  of  lime  and  at  a  rather 
I  low  temperature  ;  in  fact,  he  recommended  that  the  tempe- 
■  rature  at  which  the  operation  was  conducted  should  be  kept 
(  as  low  as  possible,  in  order  to  prevent  deterioration  of  the 
j  wool  fibre. 

Ii      The  action  of  alkaline  agents  on   wool  also  appears  to 
!  have  been  investigated  ti  a  slight  extent  by  Chevreul,  who 
'was  chemist  at   the  (lobelin   tapestry  works  in   Paris.     It 
was  a  well  known  fact   that  wool  contained  a  considerable 
quantity  of  sulphur    in    its   constitution,   and  it  had  been 
(iemonstraied   that  the  presence   of  this   sulphur  at   times 
caused   furious   faults  in   the  dyeing  operations,  as,   when 
brought   into    contact    with    salts    of   tin,    copper,  or  lead, 
sulphides  of  these  metals  were  formed,  and  dark  coloured 
streaks  were  produced.     This  fault  was   of   especial  oecur- 
Irencc     when   the     wool     was     mordanteil     with    tin     com- 
pounds, for  the  purpose,  for   instance,    ot   dyeing  cochineal 
scarlets.     Chevreul  investigated  the   subject,  and  overcame 
the  defect  by  removing  a  portion   of  the   sulphur  from  the 
wool  by  a  treatment  with  lime  water  or  caustic  lime. 

In  18S8,  Kertcsz  (furftcr-ZeiV.  IX.,  :!5— .36)  published 
'the  observation  that  woollen  cloth  could  be  printed  with  a 
paste  composed  of  a  mixture  of  caustic  soda,  gun> 
tragaeanth,  and  glycerin;  and  the  effect  of  the  caustic 
isoda,  which  was  of  i:y  Tw.,  was  to  cause  that  jiortion 
sof  the  fabric  on  which  it  was  printed  to  acquire  an 
iincreased  affinity  for  dyestuffs,  so  tliat  on  subsequently 
|removing  the  priming  pa^te  by  washing  in  a  solution  of 
^ammonia,  and  thin  dyeing  the  pie  c,  two-cidcuir  effects 
covdd  be  produced. 

Buntrock,  in   the  same  year  {Fiiiln-r-Zett.  l\.,  Ci'i — 71), 

also    pubhshed    the    results    of    quite    an    extensive    and 

systematic  research   on   the  action  of  caustic  soda  on  wool. 

He  used  solutions  of   varying  concentrations,   and   found 

hat  caustic  snda  solutions  from  .V' — 70  '  I'w.  rapidly  diHiite- 

jralcd  the  fibre,  whereas  scilutions  from  70'--105  '  Tw.  did 

lot  change  the  oul  ward  pliysieal  appiiiratiee  of  the  wool,  but 

jnereascd   its    tensile    strength     considerably.      The    most 

lowerful  disintegrating  i- fleet  of  the  caustic  soda  was  exerted 

vlien  the  density  of  the  solution  was  about  :to-  Tw.,  while 

it  8li'  Tw.  the  wool  acquired  its  maximum  tensile  strengtii, 

nd  commenced    to   grow  weaker    again  when   this  density 

*as  exceeded.     Buntrock  also  made   the  observation   that 

he  addition  of  glycerin   to  the  caustic  soda  solution  was 

eneficial. 


Last  year,  with  the  assistance  of  two  of  my  students  at 
the  Philadelphia  Textile  School,  I  undertook  an  investi- 
gation of  the  effect  of  caustic  soda  on  wool  with  a 
view  to  its  working  (jualities  in  woollen  manufacture.  Our 
experiments  corroborated,  for  the  most  part,  the  results 
obtained  by  Huntrock  with  regard  to  the  density  of  caustic 
soda  to  be  employed  and  the  time  of  treatment.  We  used 
worsted  yarn  of  -i  21)  count  in  skeins  containing  40  threads 
each.  The  effect  of  caustic  soda  solutions  of  different 
strengths  is  shown  in  the  following  table  : 


DeiLsily  of  NiiOH. 


(I) 

(3) 


(t) 

(0) 
(7) 

(s) 


(10) 

(11) 

(13) 


Orif^intU 
strength. 
->"  Tw..., 
2.5"  Tw 


Aj"  Tw.. 
Vf  Tw.. 


Tensile  .Strength. 


Rj'iiiriiks 


H-:iI'i 


311-4 
27-8 


lilP  Tw. 
70°  Tw.. 
7.5'  Tw., 
Sir  Tw. 

S5°  Tw. 
00°  Tw. 
100°  Tw. 


Tho  yarn  had  .1  yellow 
appear:in'^e  :  was  liarsh 
anil  hriltle.  and  con- 
sid.T.ilily  felted. 

Kiitirely  dissoiveii     Sohitioii       Irid        yellow 
Colour. 
Yarn    w.ns    disinte^^rateil 
to  a  triolsiianilt  slimy 
mass. 

2.5'31li Y:irii  nnieli  felted,  yellow 

in  appearance:  very 
brittle  aiul  weak. 

;ife.',     Yarn   nuii-h  felled.  y<dIow 

in  at)|)e:u\iiiee  :nid 
brittle. 

yO'.5    „     Ynrn  imieli  inii)ro\'ed    ni 

appearance;  Ind  liigli 
bistre  and  silkv  feel. 

5G'5    „    I  Yarn  while  in  Jijiiiearance 

and  not  esjieeially 
brittle:  had  a  high 
lustre  and  a  silky  feel 
.ind  scroop. 

)2'i    Appearance  as  above. 

•tiVS    Ditto. 

37       „    Yarn   yellow    in    colour; 

brittle  and  har.sh. 


lu  the  above  set  of  experiments  the  time  of  immersion  of 
the  yarn  in  the  caustic  soda  solution  was  uniformly  five 
minutes  ;  the  teir.perature  was  \A°  (.'■.  After  removal  from 
the  caustic  soda,  the  yarn  w:is  immediately  washed  in  fresh 
water  thoroughly,  and  then  in  a  one  per  cent,  solution  of 
sulphuric  acid.  It  appears  from  these  experiments  that  the 
best  effect  is  olitained  by  using  a  solution  of  about  80  Tw. 
The  teusile  strength  of  the  yarn  in  this  case  increased 
3fi  per  cent.  T'he  elasticity  of  the  "  inereerised  "  wool  (for 
I  shall  adopt  this  u;imo  for  wool  treated  in  this  manner) 
proved  to  be  G2  .')  per  cent.,  while  the  corresponding  factor 
for  the  original  yarn  ^\'as  but  .3.')  per  cent.,  thus  showing  an 
increase  of  nearly  80  per  cent.  The  deterioration  in  the 
strength  of  the  yarn  by  weaker  solutions  is  evidently 
accompanied  by  a  considerable  change  in  its  physical 
appearance.  The  yam  acquires  a  yellow  colour  and  becomes 
harsh  and  brittle,  and  at  the  same  time  becomes  felted 
together.  When  the  concentration  of  the  caustic  soda 
solution  reaches  80  Tw,  however,  the  physical  appearance 
of  the  yarn  i?  much  improved  over  that  of  the  original. 
The  fibre  acquires  a  high  lustre,  very  similar  to  that  of 
ehlored  wool,  and  it  has  a  silky  feel;  th;it  is,  it  emits  a 
rustling  sound  when  rubbed  or  .squeezed.  It  is  also  very 
white  in  colour,  being  almost  similar  in  this  respect  to 
bleached  yarn.  At  100  Tw.  it  will  be  noticed  th.at  the 
appearance  of  the  y.arn  is  deteriorated  together  with  the 
strength.  It  was  found  that  after  immersion  in  the  caustic 
alkali,  the  yarn  could  not  be  tot:dly  freed  from  the  sodium 
hydrate  by  simply  washing  in  water,  even  by  washing  it  in 
several  fresh  wash  waters  and  finally  boiling  m  water.  To 
remove  the  last  traces  of  alk;tli  a  bath  of  dilute  sidphuric 
acid  was  emiiloyed  as  described.  Kxperiments  were  made 
using  nitric  and  hydrochloric  acids  in  place  of  sulphuric, 
but  the  wool  was  left  with  a  yellow  colour,  whereas  with 
sulphuric  acid  the  colour  was  ipiite  white.  Washing  with 
:ininionia  was  also  tried,  but  though  this  gave  good  results 
with  regard  to  the  removal  of  the  caustic  alkali,  it  took  a 
very  much  longer  time  than  was  the  case  with  sulphuric 
acid,  and  'ousequeutly  is  not  to  be  recommended.  Washing 
in  a  solution  of  soap  w;is  also  not  satisfactory  ;  both  hot 
and  cold  solutions  were  tried,  but  the  yarn  was  left  in  a 
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weaker  condition  than  the  original  strenglh.  Acetic  acid 
was  also  used  as  a  washing  medium,  but  did  not  give  results 
at  all  approaching  those  obtained  with  mmcral  acids.  It 
was  found  that  by  employing  the  sulpluiric  acid  wash  wat.-r 
at  a  ti-mpeiatuie  of  GO-70"  C,  better  results  were  obtaiiied 
than  with  cold  solutions.  ,      •  . 

A  scries  of  e.-cpcrimcnts  were  also  conducted  with  a  view 
of  seeiu"-  what  influence  the  time  of  immersion  would  have 
on  the  results.  The  following  table  exhibits  the  observations 
made ; — 


Time  of  Immersion.    Tensile  Strength. 


(1)  5  mins. 

h)  10     ., 

(3)  15      .. 

(4)  30      ,.    . 

(5)  60      ., 


66-5  lb. 
55-6  „ 
50-5  „ 
■17-0     „ 

29'5    „ 


Eemarks. 


,  i  Yellow  in  colour ;  slightly 

felted. 
.  I  Yellow  in  colour  :  greatly 

felted  ;       har.sh      and 

brittle. 


The  density  of  the  caustic  soda  solution  employed  for  the 
the  above  experiments  was  80°  Tw.,  and  the  temperature 
was  18°  C  It  is  evident  that  the  best  duration  of  the 
treatment  with  the  alkali  is  from  5  to  10  minutes  for  if  the 
action  is  allowed  to  continue  beyond  that  time,  the  hbrc  is 
deteriorated  both  in  strength  and  appearance. 

Another  set  of  experiments  was  undertaken  to  determine 
the  influence  of  temperature  oa  the  process  Ihe  density 
of  the  caustic  soda  solution  employed  was  80  fw.,  and  the 
time  of  immersion  was  five  minutes.  The  following  results 
were  obtained  : — 


Temperature.     '    Tensile  Strength. 


Remarks. 


The  decrease  in  the  values  for  the  last  two  experiments 
is  caused  by  the  fact  that  the  caustic  soda  commences  o 
separate  out  from  soUi-ion  at  those  temperatures,  therefo.e 
the  esening  of  the  effect  of  the  alkali  at  the.e  empera- 
tures  is  onfy  apparent  and  not  real,  it  being  due  to  a 
decrease  in  the  concentration  of  the  alka  i.  „  ^      , 

Havinr  determined  the  best  conlitions  of  treatment, 
varions  grades  and  kinds  of  y.rn  were  operated  on  with  Uie 
general  result  that  a  marked  increase  in  tensile  strength 
fnd  physical  properties  was  brought  about  by  the  action  o 
the  caustic  alkal  .  Under  the  best  conditions  of  treatment 
t  appear  d  thit  harsh  coarse  wools,  such  as  those  employed 
in  the  manufacture  of  carpet  yarns,  were  b.nehted  more  by 
he  ac.ion  of  the  caustic  soda  than  the  finer  and  ofter 
wools,  used  mostly  for  the  manufacture  of  worsteds.  It 
w"s  a  so  observed  that  more  tightly  twisted  yarns  in-reased 
Te  s  in  strenath  thin  thos-.  in  the  more  loosely  spun 
conditkju  a  bard  twisted  two-ply  worsted  yarn  showed 
onwT  small  increase  in  strength,  whereas  a  medium 
domestic  yarn  spun  on  the  woollen  principle  showed  a 
I'limnarativelv  large  increase.  . 

Tti"  ell  known  that  when  cotton  is  treated  with  con- 
centrated caustic  soda,  the  material  shrinks  to  -  considerable 
extent  unless  such  shrinkage  is  presented  by  means  o 
tension  Wool,  on  the  other  hand,  shrinks  but  a  small 
amount  under  this  treanueut,  experiments  on  J-'-  f -;;°S 
a  shrinkage  in  length  of  only  2-4  per  "'■"■•.  ^°.''^,,^;" '^^ 
idausible  to  presume  this  small  degree  of  shrinking  to  be 
due  ?o  any  organic  change  in  either  the  chemical  or  phyncal 

^'^;^"::^::':o^^a;nthe  best  results,it  is  necessary  that 
thevarn  should  be  very  thoroughly  scoured  before  treat- 
ment and  also  the  material  should  be  well  wetted  out  before 
"iter  n.'  the  caustic  liquor.  If  these  tw'o  precautions  are 
not   observed   catetuUy,  the   action   of   the  alkali   will    be 


unevenly  dishibuted  throughout  tiie  yarn,  with  the  result 
that  on  subsequent  dyeing,  uneven  shades  will  be  produced. 
With  regard  to  the  amiuint  of  caustic  alkali  absorbed  by 
the  wool,  it  was  found  that  .33  gnus,  of  wotd  treated  wiih 
650  c.c.  of  caustic  soda  solution  at  80'  Tw ,  caused  a 
decrease  in  the  density  of  the  alkali  to  V5-G°  Tw.,  which 
would  mean  that  the  wool  had  abstracted  f  nun  solutiim  about 
18  "-rms.  of  ciuistic  soda,  or  had  absorbed  M)  per  cent,  on 
the  "weight  of  the  material  treated.  Hy  adding  glycerin  to 
the  baib,  the  action  of  the  alkali  appeared  to  be  lemlercrt 
more  etiVctive,  and  by  steeping  in  a  baih  made  up  of  equal 
parts  of  a  caustic  soda  solution  of  80'  Tw.  and  glycerin  for 
five  minutes  at  18"  C,  the  tensile  strength  of  the  yarn  was 
found  to  be  increased  from  41-4  to  63-5  lb.;  treatment 
without  the  use  of  glycerin  gave  only  5G  .5  lb.  It  was 
thought  that  perhaps  formaldehyde  might  have  a  toughen- 
ing effect  on  the  treated  yarn,  and  an  addition  of  this 
substance  was  made  to  the  bath  of  caustic  .soda,  but  without 
any  beneficial  results  b  ing  attained. 

The  caustic  sods  solution,  after  acting  on  the  wool 
showed  a  light  yellow  colour  ;  on  ueulralisation  with  acids, 
hydrogen  sulphiile  was  liberated  ;  lead  acetate  soluiioa  alsu 
gave  a  black  precipitate  of  lead  sulphide.  It  is  evideut, 
from  this  that  the  caustic  foda  extracts  sulphur  from  thei 
wool.  To  determine  just  how  completely  the  sulphur  was 
removed,  analyses  of  the  yarn  were  made  before  and  afltr 
treatment,  with  the  following  results  : — 

Untreated  yarn  gave  3 •42  per  cent,  sulphur.  Treated 
varn  pave  0-o'5  per  cent,  s-ulphur,  showing  that  the  caustic 
soila  had  removed  84 -5  per  cent,  of  tlie  sulphur  origiua!';. 
(oiiiaiiied  in  the  wool.  This  appears  to  indiratc  that  tl.- 
sulphur  is  not  a  structural  constituent  of  the  wool  fibre,  as 
lis  removal  in  large  part  docs  not  appear  to  disturb  the 
celUilar  organised  structure  of  the  fihre.  The  fact  thai  all 
of  the  sulphur  is  not  removed  by  the  treatment  may  servo 
to  support  th?  idea  that  this  element  exists  in  wool  in  t»o 
forms,  one  as  an  ultimate  constituent  of  ilie  fibre,  and 
another  as  a  more  loosely  combined  compound.  This  new 
is  also  supported  by  the  fact  that  the  percentage  of  sulphur 
is  by  no  means  constant,  varying  with  the  breed  and  qualii  v 

of  the  wool.  .     ,         ,  ji 

The  dyeing  qualities  of  the  mercerised  wool  as  comparci^ 
with  those  of  the  untreated  fibre,  prov-  d  to  be  an  interesiiiig 
point  in  this  research.  In  order  to  make  these  teste,  ii 
skein  of  varn  which  had  been  subjected  to  the  action  of  (he 
caustic  soda  was  dyed  in  the  same  bath  tofiether  with  a 
skein  of  the  untreated  yarn.  We  found  as  a  result  that 
with  the  majoritv  of  dvestutts  a  very  marked  ditferenee  both 
in  the  time  of  d  ,eiiig  and  in  the  depth  of  shade  was  to  b« 
observed  between  the  two  skeins.  '1  he  effect  whs  much  less 
marked  with  basic  dvestuffs  than  with  acid,  substantive,  and 
mordant  dvestutfs.  which  would  seem  to  uphold  tlieehemua. 
theory  of  dyeing  in  its  application  to  basic  dyestuffs,  for  wc 
ean  riadily  understand  that  the  acid  constit-ieni  ot  the  fw' 
albumimiid  would  be  more  or  Uss  partially  neuiroliscd  bj 
the  action  of  the  caustic  alkali,  and  hence  any  mcreasec 
affinity  of  the  fibre  in  dyeing  due  to  structutal  differeuce^ 
eau-ed  bv  the  caustic  soda,  would  be  more  or  less  irapmre. 
hv  the  ne-nitive  influence  caused  by  the  neutralisation  o 
the  acid  nature  of  the  wool.  Quantitative  tests  were  mad 
to  determine,  if  possible,  in  an  approximate  manner,  t : 
amount  of  tine  which  could  be  saved  in  ohtaiiiiDg  ili 
maximum  shade  on  the  mercerised  wool  as  c.uupa-ed  wi 
the  time  required  for  ordinary  wool.  Also  delermmat.on 
were  made  to  discover  the  amount  of  dyestuff  saved  . 
obtaining  the  same  depth  of  shade  on  both  kinds  of  woo 
Our  results  proved  to  be  as  follows  : —  | 


( lass  of  Dyestull. 


DyestuS  Saved. 


1.  Ba-ic 

2.  Acid 

3.  Substantive.. 

4.  Mordant 


14'5  per  cent. 

20'0 

250 

83'3 


Time  Savetl. 


lOOpcTceni 
Su-O 

SII'O         .. 
4II'0 


The  fact  that  mordant  dyestuffs  show  a  «<"  f  ^"''';  , 
crease  in  affinity  for  .he  mercerised  "f'- 'f  l'^'^">  ^  '1 
fact  that  ,h;s  fibre  takes  up  .he  mordant  to  a  much  gua 
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dc"reo  than  the  untreated  fibrp.  Tests  were  ni:Kle  as  to  the 
comparative  fastness  of  the  different  classes  of  dycstnffs  oa 
the  two  kinds  of  wool.  The  kisic  dyes  showed  practically  uo 
increase  in  fastness  to  washin^r,  and.  if  anythii):r,  a  slight 
decrease  io  fastness  to  light.  With  the  acid,  substantive, 
and  mordant  dyestuffs,  a  slight  increase  in  fiistnosi  was  noted 
to  both  washing  anl  light,  but  not  surtieient  to  warrant  the 
statement  that  (he  action  of  causli«  soda  materially 
increased  the  fastness  of  dyestuffs  on  wool. 


wthl1a0h.2lf'lw. 


wiHi  NaOH.dO'Tw. 


,'n  me  in  Balsam 

The   microscopic   examination    of  the    m'-roerised    wool 
tibre    sho.ved    some    interesting    results.       Whereas   wool 
before  treatment    showed  well   defined  scales    and  surface 
markings,  with  little   or  no  interu.il  medullary  structure, 
when  treated  with  caustic  soda   of  low  density   (20°  Tw.) 
the  scales  appear  to  fuse  together,  and  instead  of  protrud- 
ing  sharply   from  the   surface,  they   are  rounded  off,  and 
smooth  ;  the  surface  markings,  however,  still  appear  to  be 
quite    fromineut.     As   the    action    of    the    caustic    alkali 
i  proceeds,    the    fibre    gradually   disintegrates    and    finally 
dissolves.     With  concentrated   solutions    (80°   Tw.),   how- 
;ever,  the  effect  is   quite  different.     The  scales  appear  to 
'  fuse  together  to  such  an  extent   that   the  surface  markings 
,  ou  the  fibre  are  almost  entirely  obliterated,  .ind  the  fibre 
:  appears  much  smoother  in   outline  and    more  transparent. 
In  a  balsam   mount,  the  markings  due  to  the  presence  of 
tie   scale,   are   entirely  absent,  and    the  inner    melullary 
'portion  of  the  fibre  is  quite  distinctly  seen,  anl   under  a 
magnification  of  3  JO  diameters  the  individual  cell  elements 
Icaa  be  readily  observed.     The  fibre  dojs  not  appear  to  be 
.swollen  to  any    extent,  the  diameter,   of   the    trtat-'d  and 
untreated  fibres  being  exactly  the  same.     Tbe   increase  in 
'strength  of  the  merceiised  wool  is  no   doubt  due  then  to  the 
oegregation   of   the    exttrnal    scjly   layer  surrounding  the 
jSbre  into  a  homogenous   and   continuous  tissue,  the  effect 
jbeing  to  give  the  tibre  more   the  appearance  and  structure 
,)f  hair.     Ibis  also  accounts   for  the   increased   lustre  and 
jHusticity  of  the  mercerised  wool.     From  this  alteration   in 
^he  surface  structure  of  the  fibre  we  would  expect  that  the 
[Mercerised  wool  would  be  less  liable  to  felt   than  ordinary 
Tool,  but  on  experimentation  such  was  found  not  to  be  the 
ase,  the  merceri^e;l  wool  being  felted  up  quite  as  rapidly  as 
ihe  untreated  wool. 

Since  wool  is  regarded  chemically  as  an  amino-acid,  1 
|hought  it  would  be  of  interest  to  observe  if  the  amino 
:roup  was  split  off  or  disturbed  by  the  action  of  the  caustic 
I 'kali.  1  did  not,  however,  observe  the  liberation  of 
ifflmonia  during  the  treatment.  On  diazotisi ng  the 
|iercerised  wool  by  a  treatoaent  with  a  mixture  of  sodium 
litrite   and   sulphuric   acid,    and   subsequently   developing 

I'  ith  beta-naph'hol,  a  distinct  brown  colour  was  obtained, 
hich  was  considerably  deeper  in  shade  than  that  obtained 
3  ordinary  wool  subjected  to  the  same  treatment.     This 


would  seem  to  indicate  that  the  amino  group  had  not 
been  disturbed.  Another  point  in  evidence  of  this  is  that 
the  treated  wool  dyes  ttiih  the  acid  dyestuffs  as  readily  as 
(/rdinaiy  wool. 

J5y  adding  sodium  peroxide  in  small  amount  to  the  bath 
of  caustic  alkali,  the  appearance  of  the  wool  after  treatment 
is  considerably  improved,  the  poduct  obtained  beinf 
bleached  to  a  veiy  good  white. 

In  summing  up  the  observations  made  in  this  resejrch, 
I  would  say  that,  beyond  the  extraction  of  sulphur,  the 
action  of  strong  solutions  of  caustic  soda  on  woid  does  not 
appear  to  effect  any  marked  chemical  changes  in  the  fibre, 
though  it  does  piojuee  important  physical  changes. 
The  outer  sheath  of  the  fibre  seems  to  be  hardened,  is 
rendered  more  transparent,  and  acquires  a  high  lustre, 
whilst  the  strength  of  the  fibre  is  not  only  not  impaired,  but 
is  considerably  iucreased  ;  and  it  is  worthy  ol  note  that  the 
beneficial  effect  is  more  pronounced  on  low  grade  coarse 
wools  than  when  finer  qualities  are  used. 

STABILITY  TESTS  FOR  SMOKELESS  POWDER 
AND  NITRO-EXPLOSIVES. 

BY  CXVt.  H.  C.   ASPINWALL. 

One  of  the  most  important  problems  to  be  solved  bv 
chemists  engaged  in  the  manufacture  and  examination  of 
smokeless  powder  and  nitro-explosives,  is  the  establishment 
of  a  standard  chemical  test,  by  means  of  which,  within 
a  reasonably  short  space  of  time,  the  stability  of  such 
substances  can  be  determined  reliably  and  with  accuracv. 
Both  to  the  manufacturer  and  to  the  consumer  the  question 
is  one  of  the  greatest  importance.  The  consumer  must  be 
assured  that  the  substance  having  satisfactorily  passed  the 
prescribed  test,  possesses  stability  and  keeping  qualities  ; 
the  manufacturer  must  also  be  protected  from  liability  to 
loss  caused  by  the  rejection  of  an  explosive,  to  which  an 
unreliable  or  an  erratic  test  has  been  applied. 

The  term  "  stability,"  as  here  employed,  is  to  be  con- 
sidered more  p.articularly  with  reference  to  the  keeping 
qualities  of  an  explosive  under  varying  conditions  of 
climate  and  storage  ;  and  as  applied  to  smokeless  powder,  a 
test  for  stability  must  indicate  that  it  will  meet  the  follow 
ing  conditions,  viz.  :  — 

1 .  It  must  remain  unchanged  when  subjected  to  prolonged 
storage  under  tropical  heat  or  arctic  cold  ;  from  +  45°  C. 
to  —  30°  G.  The  temperature  in  a  ship's  magazine  may  at 
times  reach  50"  C,  but  only  for  a  short  time. 

2.  Exposure  to  moisture  under  normal  conditions  of 
di.ferent  climates  should  produce  no  deleterious  effects. 

3.  The  ballistic  properties  of  smokeless  powder  should 
remain  unimpaired  under  the  conditions  described,  that  is 
to  say,  that  the  same  weight  of  charge  should  at  all  times 
impart  to  the  projectile  the  same  velocity  with  the  same 
pressure  in  the  chamber  of  the  gun.  With  all  powders, 
higher  velocities  and  pressures  are  to  be  expected  when 
tired  at  high  temperature,  and  the  reverse  when  fired  at 
low  temperature  ;  the  variation,  however,  should  be  com- 
paratively small. 

4.  The  most  important  point  is  that  under  normal  con- 
ditions, smokeless  ponder  shall  not  be  liable  to  spontaneous 
decomposition  or  disintegration. 

None  of  the  tests  now  employed  afford  reliable  evidence 
as  to  the  stability  or  instability  of  an  explosive ;  they  are 
all  more  or  less  crude  and  inaccurate ;  they  are  empirical, 
and  the  results  obtained  depen'f,  to  a  great  extent,  upon 
the  personal  equation  of  the  operators. 

The  Potassium- Iodide  Test. — The  best  known  test  used 
for  nitro-explosives  is  the  pot.issium  iodide  starch  test.  It 
is  carried  out  under  -sidely  varying  conditions;  formerly 
the  tempeiature  was  fixed  at  Go  •5°  C. 

The  Itritish  government  specifications  now  prescribe 
that  nitro  glycerin  and  dynamite  shall  stand  for  15  minutes 
at  160°  F.  (71°  C.)  ;  blasting  gelatin,  gelatin  dynamites, 
and  analagous  preparations,  10  minutes  at  160°  F.  (71°  C)  ; 
cordite  and  ballistite,  15  minutes  at  18o°  F.  (82°  C.)  ;  gun- 
cotton,  tonite,  &c.,  10  minutes  at  170°  F.  (76-6'  C.) ;  and 
gelatinised  gun  cotton  preparations  at  180°  F.  for  1.5 
minutes,  the  same  as  for  cordite. 
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In  the  United  States,  smokeless  powder  has  been 
reqiiircd  to  stand  for  10  minntes  at  100°  C.  and  nitro- 
cellulose .'iO  inliiiites  at  G5-.">'C.,  without  showing  any 
trace  of  the  hrown  lino  on  the  test  paper. 

The  fornialioa  of  the  characteristic  brown  line  at  the 
point  of  demarcation,  between  the  wet  and  dry  portions  of 
the  test  paper,  indicates  the  conipletion  of  the  test ;  but  on 
this  point  authorities  disagree.  The  Navy  specifications 
require  that  "  the  test  shall  end  at  the  first  appearance  of 
the  l)r()wn  line  '"  but  as  to  how  and  when  the  brown  line 
shall  be  determined,  they  arc  silent.  In  my  opinion,  this 
test  is  absolutely  unreliable  as  a  means  lo  determine  the 
stability  of  the  uitro-eeliulose  smokeless  powders,  and 
cannot  he  considered  as  reliable  for  other  explosives.  As 
a  means  to  indicate  rapidly  whether  nitro-cellulose  or 
uitro-glycerin  has  been  sufficiently  purified  and  contains 
no  traces  of  free  acid,  the  test  is  o(  value,  and  may  be 
considered  fairly  reliable,  if  carefully  made. 

I  know  of  one  instance  where  a  smokeless  powder  had 
passed  a  satisfactory  test,  but  after  being  in  store  for  some 
time,  decomposed  and  tired,  causing  the  destruction  of  the 
magazine  and  its  contents.  Its  decomposition  may  be 
attributed  to  imperfect  nianuf'aeture  and  exposure  under 
abnormal  conditions.  On  the  other  hand,  I  am  credibly 
informed  shat  a  smokeless  powder  which  originally  gave  a 
very  low  test  (1  to  1 J  minutes)  has  been  stored  for  morethan 
one  and  a  half  j'cars  without  showing  any  decomposition. 

Alanv  instances  ha\('  come  under  my  observation,  where 
smokeless  rowders,made  from  very  impure  ingredients,  liave 
been  kept  for  more  than  10  years  without  change.  The 
retaine(l  samples  were  hut  small,  so  that  any  heat  generated 
would  he  rapidly  carried  off,  but  on  the  other  hand,  small 
samples  have  decomposed  completely  in  the  vials  in  which 
they  were  kept.  It  is  but  fair  to  add  that  these  samples 
were  made  during  the  earlier  stages  of  the  development  of 
smokeless  powder. 

Oscar  (^uttmann  contended  that  the  potassium-iodide  test 
was  unreliable  and  proposed  to  substitute  dipheD3'lamine. 
In  order  to  prove  his  point,  he  instituted  a  long  series  of 
tests,  the  results  of  which  he  gave  in  the  paper  quoted 
below. 

Other  operators  were  unable  to  obtain  concordant  results. 
(See  also  this  .lournal,  1897,  283;   1901,  U.) 

My  own  experience  with  the  diphenylamine  test  is  that 
we  were  unable  to  obtain  concordant  results. 

C.  Ilottsema  ascertained  the  stability  by  heating  nitro- 
cellulose in  a  constant  bath  for  a  quarter  of  an  hour,  and 
then  blowing  a  dry  current  of  carbonic  acid  through  it  fijr 
a  short  time,  an  interposed  stopper  of  glass  wool  moistened 
with  diphenylamine  sulphuric  acid  solution  indicated  by 
blue  colouration  of  the  moistened  part  the  first  traces  of 
nitrous  fumes  evolved.  lie  retreated  the  operation,  reducing 
the  temperature  10°  C.  each  time,  until  he  reached  a  point 
where  there  was  uo  reaction.  Neither  of  tticse  tests  have 
been  adopted  as  a  practical  method  for  determining  stabilitj'. 

German  Tcsl. — The  stability  test  ased  largely  in  Europe, 
known  hero  as  the  German  test,  consists  in  exposing  tlie 
sample  to  he  tested  to  a  temperature  of  13.5"  C. ;  in  a  loo.sely 
closed  glass  tube.  .iV  piece  of  litmus  paper  is  placed  just 
above  the  sample,  and  the  time  whi;n  it  is  completely 
reddened  is  noted  ;  this  should  not  be  less  than  30  minutes 
for  nitro-celluloi  e,  and  l.'i  minutes  for  powder.  The  appear- 
ance of  red  fumes  at  the  upper  portion  of  the  test  tube  is 
also  noted,  the  limit  for  nitro-eellulose  powder  being  placed 
at  IJ  hours.  The  substance  should  not  explode  at  this 
temperature,  I3.jC.,  within  .)  hours.  Usually  no  explosion 
occurs  after  an  exposure  of  many  hours  or  not  at  all. 

Thomas  Test. — Another  test  suggested  by  Thomas  is 
also  used  to  some  extent  in  Europe. 

A  very  carefully  cleaned  re  agent  cylinder  Id  cm.  high, 
and  1*5  cm.  diameter,  is  fitted  with  .a  well  ground  glass 
stopper  ;  the  sample  to  be  tested  is  placed  in  the  bottom  of 
the  tube,  and  is  thus  heated  in  an  oil  hath  to  a  given 
temperature  (about  lOO^  C),  which  is  carefully  maintained 
for  eight  hours  a  day,  until  the  production  of  red  bnjwn 
fumes  is  observed.  The  ttdie  is  always  left  in  the  oil  balli 
dining  the  whole  time  of  heating  and  cooling;  du]ilie,itc 
tests  arc  made  and  the  exact  time  ;ifter  which  the  first 
distinct   appearance   of  the   brown  fumes   is  observed,  is 


taken  as  the  end  of  the  test.  A  powder  containing  nitro- 
glycerin should  evolve  no  brown  fames  at  94^ — 96°  0.  in 
four  days,  and  gun-cotton  and  nilro-cellulose  powders  nt 
99°— 101°  C.  in  three  d.ays. 

In  Holland  I  was  informed  that  gun-cotton  heated  for 
10  hours  each  day  at  95'  C.  required  21  days  before  red 
fumes  developed.  The  objection  to  this  test  is  the  length  of 
time  required  to  cd.tain  definite  results. 

The  Vieitle  Test. — This  test  consists  in  exposing  the 
substance  to  a  temperature  of  110'  C,  and  is  c;irried  out  as 
follows  ; — 

Ten  grms.  of  the  substance  are  placed  in  a  test  tube, 
which  is  hermetically  scaled  by  means  of  a  brass  cover  and 
rubber  gasket,  held  in  place  by  a  collar  around  the  upper 
part  of  the  tube,  and  a  spring  to  clamp  the  cover  to  the 
tube,  so  that  it  is  practically  air-tight. 

The  explosive  is  surrounded  by  a  piece  of  blue  litmus 
paper ;  the  tubes  are  placed  in  a  suitable  hath  and  main- 
tained at  a  const.ant  temperature  of  110  C.  As  soon  as 
the  litmus  paper  shall  be  completely  reddenrd,  the  time  is 
noted,  the  tube  is  removed  from  the  bath  and  allowed  to 
cool ;  a  fresh  piece  of  litmus  p:»per  is  placed  in  the  tube 
and  the  sample  is  again  placed  in  the  bath  and  remains 
until  the  paper  is  reddened,  when  the  time  is  again  noted 
the  tube  removed  and  allowed  to  cool.  The  operation 
continues  until  the  reaction  is  completed  in  one  hour,  and 
the  test  is  concluded. 

The  different  lengths  of  time,  that  it  has  taken  to  effect 
the  ch;inges  in  the  colour  of  the  litmus  papers,  are  added 
together  and  the  aggregate  indicates  the  stability  of  the 
explosive. 

I)r.  Vieille  only  adopted  this  test  as  the  result  of  an 
exhaustive  series  of  experiments  covering  a  period  of  some 
years,  and  fixed  upon  the  temperature  of  110  C.  as 
affording  conclusive  results  within  a  reasonably  short  space 
of  time.  He  found  a  distinct  relation  corresponding  to 
time  and  lemper.ature.  Thus  taking  samples  of  the  same 
lot  of  powder  :— at  1 10°  C.  the  test  may  end  in  50  hours; 
at  80°  C.  in  50  days  ;  at  60"  C.  in  50  weeks;  at  40"  C.  in 
50  months.  As  the  temperature  increases,  time  i:-  redaccil 
in  arithmetical  progression.  Graphic  curves  developed 
from  data  obtained  by  experiment  at  different  temperatures, 
indicate  very  clearly  the  correspondence  between  tempera- 
ture and  time. 

This  test  appears  to  be  one  of  the  most  reasonable  that 
has  been  suggested,  ;ilthough  it  is  empirical,  and  it  require* 
some  time  to  arrive  at  results.  ITnfortunately  the  personal 
equ.Ttion  again  creeps  in,  as  to  the  time  when  tlie  chang<' 
and  depth  of  colour  of  the  litmus  paper  is  to  be  nolcil, 
and  it  has  been  found  that  a  considerable  difFcrenee  of 
opinion  exists  between  different  operators.  Unless  the 
litmus  paper  be  absolutely  uniform  and  standard,  widely 
Viirying  results  will  be  given  ;  a  difference  exceeding  an 
hour  has  been  observed  between  two  pieces  of  litmus  paper 
supposedly  jircpared  under  preei.sely  similar  conditions, 
the  one  being  of  a  light  shade  and  the  other  darker. 
If,  however,  this  lest  is  standardised,  as  it  can  be  without 
much  difficulty,  it  is  the  most  reliable  and  practical  that  ha* 
yet  been  suggested. 

77ie  U'lV/  Test. — An  exhaustive  research  has  been  con- 
ilucted  by  Professor  Dr.  \V.  Will,  Director  of  the  I.aboratoire 
C'entrale,  Neu-15abelsberg,  near  Berlin,  with  the  object  I'f 
developing  a  quantitative  test  i'or  the  determination  of  llie 
stability  of  nitro-cellulose  and  explosives.  An  abstract  i<\ 
the  first  report  of  this  investigation  was  published  in  the 
Journ.al,  June  30th,  1900.  The  amount  oi  nitrogen  evolu'd 
at  a  aiven  temperature  of  135'  t' ,  and  its  rate  of  cvo'utic  i, 
determiire  the  results. 

In  a  second  report,  Dr.  Will  describes  more  fully  the 
apparatus  employed  and  the  method  of  making  the  test 
He  takes  3-5  grms.  of  damp  nitrocelliiUise  (coniainin;; 
about  30  per  cent,  of  moisture)  ;  this  is  placed  in  the 
decomposition  apparatus,  the  nitrocellulose  being  firml> 
pressed  down  in  the  tube  The  tube  containing  the  sanipli- 1- 
NOW  placed  in  the  oil  bath,  maintained  at  a  censl;«nt  fcro- 
peiaturc  of  135'  C.  by  nie;iiis  of  «  suitable  stirring  reuce 
a  current  of  pure  carbonic  acid  gas  is  passed  through  at  an 
unifoim  rate  ;  the  evolveil  gases  then  p:iss  through  a 
combustion  tube  in  which  the  volatilised  nitrogen  oxidon 
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are  reduced  lo  nitrogen  ;  the  carbonic  acid  gas  is  absorlied 
by  sodium  hydrate  solution,  and  the  volume  of  nitrogen  is 
read  olf  in  tlie  gas  burette. 

The  first  reading  is  made  at  the  end  of  30  minutes,  and 
afterwards  every  15  minutes.  The  gas  evolved  should  be 
oivcn  off  at  an  uniform  rate,  and  if  this  be  the  ease  it  may 
be  considered  that  the  sample  has  reached  what  Dr.  Will 
terms,  "  the  limit  state  (if  purification " ;  if,  on  the  other 
hiind,  the  gas  is  given  oil  irregularly,  if  the  observed 
differences  are  greater  at  first  than  later,  it  may  be  assumed 
that  the  sample  has  not  been  perfectly  purified. 

In  Dr.  Wilfs  second  report  on  the  subject  (.lanuary  1902) 
he  enters  into  details,  and  explains  the  test,  ."^ome  experi- 
ments have  been  carried  on  here,  but  so  far  I  am  unable 
to  report  any  definite  results. 

A  modification  of  the  Will  te;t  has  been  suggested  by 
Dr.  Kiess,  who  proposes  to  etfect  the  decomposition  at 
135°  C.  in  vacuo,  instead  of  passing  a  current  of  carbonic 
acid  gas.  The  aiiparatus  necessary  to  carry  on  this  investi- 
iT»tion  is  now  being  installed. 

As  the  time  required  to  obtain  results  on  nitrocellulose 
by  means  of  the  Will  test  is  approximately  four  hours,  its 
:ipplication  would  be  practical  for  determining  the  stability 
of  nitro-cellulose  or  of  smokeless  [owiler.  It  is  uncertain, 
howe^  er,  whether  it  could  be  used  for  substances  containing 
nilro-glycerin. 

Another  test  has  been  suggested  recently,  which  is  to 
subject  the  sample  to  a  constaut  temperature,  weighing  at 
islated  intervals,  aud  thus  ascertain  whether  the  loss  is 
'constant,  and  at  an  uniform  rate. 

I  With  reference  to  the  tests  for  stability  employed  by 
'the  U.S.  Army,  instead  of  depending  upon  any  one  test, 
both  the  German  and  the  Vieille  tests  are  used  in  addition 
to  the  potassium-iodide  test,  and  other  tests  are  being 
invcstigateil. 

50MK  PARTS  OF  THE  AMMOiNIA  SODA  PROCESS 
OPEN"  FOR  IMPROVEMENT. 

BY    J.    A.    EKADBUKN. 

For  one  ton  of  soda  ash  by  this  process,  the  raw  materials 
est  less  than  #5.00.  Labour,  supplies  and  other  expenses 
;jriug  up  the  total  to  about  -SIO.OO  aud  the  net  profit  is 
;ibout  $8.00.  This  will  pay  30  per  cent,  dividends  on  the 
lecessary  capital  and  provide  for  a  reserve  fund  and  other 
equirements.  These  dividends  are  now  being  paid  by  some 
Ammonia  Soda  Companies. 

\  .\lthough  the  ammonia  process  is  such  a  financial  success 
(loder  certain  ccmditions  in  experienced  bauds,  it  still 
jfastes  nearly  one  third  of  the  salt  aud  nearly  one-third  of 
'he  limestone  used  ;  and  when  we  consider  that  the  process 
{onsists   essentially  in   causing   the   caibonic    acid   of  the 

mestone  to  change  places  with  the  chlorine  of  the  salt,  a 
|388  of  one-third  of  each  seems  large. 

I  For  each  ton  of  ash  we  use  about  I  '68  tons  of  salt  in  the 
jarm  of  brine  ;  this  costs  about  12  cents  to  20  cents  where 

ae  brine  is  pumped  near  the  works,  and  we  waste  one- 
Ulrd,  or  say   6  cents   worth.      We  should   not,  however, 

lok  at  the  matter  this  way,  but  should  say  rather  that  we 
jaste  or  lose  half  a  ton  of  alkali  which  we  could  sell 
]n  about  J9.00   with  a  profit  of  about   §4.00.     A  works 

laking  now  100   tons   per   day  would,   if   this    waste  was 

jllniinated,  make  in  the  same  time  150  tons.     This  problem 

(evaded  by  saying  we  are  passing  through  our  plant  all 
le  brine  it  will  take  and  we  make  100  tons  of  ash  per  day. 
I'e  admit  that  if  we  utilised  all  the  salt  in  the  brine  we 
lould  make  an  extra  50  tons,  but  we  prefer  to  build  an 
ttra  plant  with  a  capacity  half  as  large  as  our  present 
le ;  we  shall  then  get  the  extra  50  tons  cheaper  than  we 
m  from  the  unutilised  salt  of  our  100-ton  plant.  The 
>int,  however,  still  remains  that  the  loo-toa  plant  in  the 
partment  comerned  is  losing  one  ton  for  each  two  tons 
ade. 

Some  ammonia  soda  works  only  utilise  about  52  per  cent. 

the  salt  and  yet  have  practically  the  same  expenses  for 
inagement  and  the  labour  conuected  with  that  part  of 
e  plant  dealing  with  or  treating  the  several  liquors  in   the 


process ;    the    only   reduction     in    expense  occurs    in    the 
departments  handling  the  solid  materials. 

Thus  complete  utilisation  would  give  in  21  hours  .  .150  tons 
„     Two-thirfs       „  ,.  „  „         ..100    „ 

„     One-half  „  ,.  „  „         ..  75    „ 

From  this  the  second  works  makes  one  third  more 
product  thau  the  third,  and  makes  it  at  a  less  cost  per  Ion 
because  the  items  of  cost  mentioned  above  are  better 
utilised.  The  conversion  of  the  salt  into  soda  seems  to 
depend  largely  upon  the  ratio  which  the  quantities  of  NaCI, 
NH;,,  CO.,  NH,C1,  XaHCO^  water  and  inert  gas,  chiefly 
the  N.  of  the  kiln  gas,  bear  to  each  other.  The  laws  of  the 
influence  of  mass,  of  balanced  actions,  of  solution  and  the 
modern  theories  regarding  dissociation  may  be  studied  with 
profit  in  this  part  of  the  ammouia  soda  process.  By 
referring  to  the  .Journal  1901,  page  442,  it  will  be  found 
that  a  liquor  coming  from  the  tower  contjiins  in  1  litre, 
39  grms.  CO.,,  19.j  grins.  NH3  existing  as  a  carbonate, 
180  grms.  NHjCI  and  85  grms.  NaC'l.  The  19i  grms. 
XH3  is  enough  with  suflicient  CO-,  to  convert  67  grms.  out 
of  the  85  grms.  NaC!  into  XallCO;,  provided  the  reversing 
influence  of  the  XH^Cl  jireseiit  cimld  be  neutr.ali.sed  and 
the  concentration  of  the  liijuor  kept  constant.  The 
reversing  influence  of  the  NII/'l  (see  Journal  1896,  page 
882).  is  to  some  extent  neutralised  by  adding  more  salt 
(XaCI),  and  this  was  formerly  done,  but  the  financial 
benefit  obtained  was  small  (the  salt  had  to  be  bought  or 
obtained  by  evaporating  brine)  and  it  was  found  more 
profitable  to  be  content  with  about  a  two-third  utilisation 
of  the  salt  in  the  brine  aud  crowd  through  the  plant  all  the 
brine  it  would  take. 

Injiiience  of  strong  or  weak  Gus. — The  limekilns  in  most 
ammouia  soda  works  furnish  a  gas  containing  .SO — 32  per 
cent,  of  CO-j.  .\  part  of  the  kiln  gas  is  used  to  carbonate  the 
ammouiated  brine,  raising  it  from  39  grms.  CO2  per  litre 
up  to  66  grms.  per  litre  ;  tbe  remaining  kiln  gas  is  mixed 
with  strong  COo  gas  coming  from  the  calcination  of  the 
XaHCOj,  and  the  mixed  gas  of  about  55  per  cent.  CO.2  is 
pumped  into  the  precipitating  towers. 

What  is  wanted  is  a  method  of  producing  practically 
pure  CO;  from  limestone  direct,  or  a  process  of  separating 
CO.j  from  the  limekiln  gases.  Several  years  ago  the  writer 
proposed  calcining  the  limestone  by  steam  superheated  in 
a  firebrick  stove  similiir  to  those  Used  in  blast  furnace  work 
for  iron.  The  advantages  of  this  method  arc,  1st  pure 
CO«,  and  therefore  a  less  volume  of  gas  (about  50  per  cent, 
less),  to  be  pumped  by  the  compressors,  which  means 
50  per  cent,  less  coal  and  steam  consumption  for  this  pur- 
pose; 2ud.  Cleaner  milk  of  lime  for  the  distillers,  and 
3rd.  Because  a  given  quantity  of  pure  CO™  is  absorbed  in 
less  time  than  the  same  quantity  of  impure  CO,, ;  we, 
therefore,  have  an  increased  production  of  bicarbonate  of 
soda  in  a  given  time,  which  means  for  this  department  a 
less  labour  cost  per  ton.  The  disadvantages  are,  1st.  The 
largo  quantity  of  heat  latent  in  the  steam ;  2ud.  A  larger 
quantity  of  coal  used ;  ord.  Increased  interest  and  deprecia- 
tion charges  for  the  necessary  plant. 

A  second  proposed  plau  is  to  tiike  the  limekiln  gases  and 
subject  them  to  a  low  temperature  to  liquefy  the  CO.,,  and 
so  separate  it  from  the  gaseous  nitrogen  ;  the  process 
being  arranged  so  that,  after  separation,  the  cold  nitrogen 
and  li<iuid  CO.,  travel  in  a  direction  opposite  to  that  of  the 
incoming  kiln  gas,  the  heat  of  which  would  thus  be  given 
to  the  outgoing  products  of  the  process.  These  would 
thus  recover  their  original  temperature  and  pressure. 
Theoretically  the  cost  of  power  for  this  process  should  be 
very  small.  Liquid  C^Oj  and  gaseous  CO,  at  a  Ion- 
temperature  could  be  used  for  cooling  purpDscs  in  the 
tower.  The  cooling  is  now  done  by  water  passing  through 
cooling  tubes  placed  within  the  tower,  and  to  a  slight 
extent  by  the  inert  nitrogen  expanding  as  it  rises  through 
the  tower.  Possessing  liquid  CO.,  we  could  dispense  with 
compressors  for  pumping  the  gas  into  the  towers;  liquid 
CO.,  can  be  made  to  boil  in  several  ways  and  the  gaseous 
CO.,  forced  by  its  own  pressure  into  the  tower  in  a  series  of 
impulses  similar  to  the  way  it  is  now  pumped  in  by  a 
compressor.      By    so    doing    the    liquor   and    precipitated 
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NallCOn  are  better  agitated  than  when  an  unchanging 
stream  of  gas  is  passed  in.  It  is  claimed  by  some  that  it 
is  advaiitafjeoiis  to  have  nitrogen  mixed  with  the  CO.;  going 
into  the  towers  heeaiise  it  jiassing  iinabsoibcd  through  the 
tower  agitates  the  liquor  better  than  would  be  the  ease  if 
pure  COj  were  used.  But  the  object  of  the  agitation  is 
primarily  to  increase  the  rate  of  contact  of  the  li(juid  and 
the  gas.  Some  agitation  is  needed  to  prevent  ihe  pre- 
cipitated XaHCO;,  from  settling  on  the  partition  plates. 
For  Ihe  same  quantity  of  C(_)j  absorbed  less  agitation  is 
necps.'^ary  in  the  case  of  pure  COo  than  when  diluted  CO., 
is  used.  The  most  agitalinn  is  needed  at  the  bottom  of  the 
tower,  and  is  only  neede<l  at  the  top  when  there  is  CO.,  in 
the  exit  gase.s.  At  the  bottom  of  the  tower  the  liquor  is  at 
its  most  exhausted  point  in  regard  to  NaCl  and  alkaline 
ammonia,  the  substances  which  are  acted  upon  by  the  CO-,. 
At  the  top,  no  agitation  should  he  necessary,  because  the 
process  theoretically  demands  that  no  CO.;  shall  pass  away 
from  the  tower,  and  the  manufacturer  tries  to  come  as  near 
to  this  as  possible.  At  present  Ihe  waste  gasses  from  the 
tower  carry  away  about  6(i  grms.  NH,  per  cubic  meter  of 
waste  gas ;  this  ammonia  is  regained  bj'  passing  the  waste 
gases  through  a  washing  vessel  called  the  "  Tower 
Washer."  ]iy  using,  pure  CO,  this  would  be  avoided.  By 
reason  of  the  great  pressure  of  pure  over  diluted  COj  it 
would  seem  to  follow  that  for  a  given  weight  of  COo 
absorbed,  that  is  for  a  given  production  of  soda,  the 
absorbing  action  o  the  liquor  would  be  confined  to  the 
lower  part  of  the  present  tower,  and  that  a  certain  length 
of  the  column  of  liquor  at  the  top  would  be  idle  when 
using  pure  C(_)o,  and,  therefore,  that  a  shorter  tower  would 
give  the  same  quantity  of  soda  as  the  present  high  tower. 
If  this  is  so,  therefore,  in  building  a  new  plant  there  would 
be  a  saving  ;in  the  cost  of  the  tower,  of  the  tower  house, 
and  in  cooling  water  for  this  would  not  require  pumping  to  ! 
its  present  height.  It  would  follow  also  from  the  above 
that  not  only  is  4.5  per  cent,  of  the  boiler  capacity  and 
coal  consumption  occupied  in  forcing  useless  nitrogen  into 
the  tower  when  gas  containing  oniy  55  per  cent.  COj  is 
used,  but  also  that  a  large  part  of  the  tower  capacity  is 
rendered  unproductive. 

This  problem  of  improving  the  quality  of  the  gas  can  be 
attacked  with  greater  chance  of  success  than  can  the 
problem  of  increasing  the  conversion  of  the  salt  to  bicar- 
bonate. 

Purification  of  the  Brine. — In  the  manufacture  of  100 
tons  of  soda  ash  about  GOn  cu-bic  metres  or  138,400  U.S. 
gallons  of  brine  are  used,  conlaining  about  4,.iOO  kilos,  or 
9,900  lbs.  of  lime  and  magnesia  salts,  chiefly,  however, 
calcium  sulphate.  These  are  mostly  precipitated  when 
ammonia  and  ammonium  carbonate  are  passed  into  the 
brine,  and  the  precipitate  is  removed  as  a  thick  mud  from 
the  bottom  of  settling  vats.  ((See  Journal  18il6,  page  881.) 
But  before  arriving  at  the  settling  vats  the  brine  and 
precipitate  has  travelled  through  about  one  half  of  the  j 
plant,  and  by  reason  of  ammonium  chloride  and  ammonium 
sulphate  in  the  brine  at  this  time  much  of  the  magnesium 
and  some  calcium  is  retained  in  solution  while  the  brine 
is  hot ;  these  form  a  scale,  chiefly  of  MgCO^,  on  the  pipes 
0  f  the  apparatus  u.sed  for  cooling  the  settled  liquor  and 
also  on  the  sides  of  the  conve^'ing  pipes.  On  the  inside 
walls  of  the  settling  vats,  and  wherever  the  brine  is  held 
while  it  is  hot  a  hard  scale  forms,  composed  chiefly  of 
CaCOj  and  MgCOj  and  NaCl ;  but  where  the  brine  is  cold, 
as  in  the  tower  washer,  the  scale  is  softer  and  consists 
chiefly  of  CaCOa.  The  ammonia  soda  process  wordd  be 
rendered  more  automatic  if  purified  brine  were  available, 
and  while  the  expense  of  removing  the  scale  .and  mud 
from  the  several  vessels  does  not  cost  much  when  calculated 
on  per  ton  of  soda  made,  still  the  absence  of  blocked 
pipes  and  passages,  and  of  the  trouble  caused  wheu 
these  occur  sudden!)-,  would  be  a  great  relief  to  every 
manufacturer  and  manager.  To  free  the  brine  from  calcium  \ 
and  magnesium  is,  however,  not  enough.  It  must  also  be  | 
freed  from  the  sulphuric  acid  which,  in  the  raw  brine,  is 
combined  with  the  calcium,  and  after  preciidtation  remains 
in  the  brine  as  ammonium  sulphate.  When  the  liquor  is 
afterwards  distilled  with  milk  of  lime,  calcium  sulphate  is 
reproiluced    and   forms    a    hard   crystaline    scale    in    the 


passages  and  on  the  sides  and  plates  of  the  distiller  which 
has  to  be  chipped  off  with  hammers. 

A  precipitation  process  of  purification,  to  have  a  chance 
of  financial  success,  must  be  a  very  cheap  one.  The 
writer,  ir'  eonjuncrion  with  others,  proposed  the  use  of 
crude  liarium  sulphide  with  COj  and  also  barium  carbonate  j 
these  takes  out  both  !hc  sulphuric  acid  aud  the  calcium 
and  magnesiuiii.  We  have  seen  that  to  manrrfacture  100 
tons  of  soda  ash  per  day  we  must  take  care  of  about  4Hon8 
of  impurities  ir;  the  brine.  About  98  per  cent,  of 'these 
(Ca  and  Mg)  are  renroved  at  the  present  time  by  settling 
after  precipitation  with  amnronium  carbonate;  the  re- 
mainder goes  to  form  scale  in  the  tower  washer,  vat 
washer,  absorber,  settling  vats,  coolers,  and  pipes  aud  pas- 
sages connecting  these.  Of  the  sulphuric  aciil  about  the 
same  per'centage  is  run  off  with  the  waste  liquor,  the 
remainder  forming  scale  in  the  distiller.  This  small  qunutitj 
as  scale  is  removed  at  a  large  expense  figured  on  the 
quantity  itself  but  at  a  small  expense  per  ton  of  soda  made. 
Now  a  purification  process,  which  apparently  must  be  a 
chemical  precipitation  process,  must  remove  A\  tons  per 
day,  whereas  the  mechanical  rirethod  ouly  has  "to  reuiore 
about  2  per  cent,  of  this,  but  the  advant.-ige  of  a  more  auto- 
matic, working,  clean  pipes,  passages  and  /es.sels,  and  absence 
of  many  little  troubles  are  all  on  the  side  of  pure  brine; 
therefore  a  cheap  method  of  furnishing  pure  brine  wonid 
be  welcomed  in  the  ammonia  soda  process. 

THE  DETERMINATION  OF  PARAFFIN 

IN  PETliOLEUJI  liESIDUES.  ASFIIALriC  OILS, 

AND  ASPHALTS  FLUXED  WITH 

PARAFFIN  OILS. 


BY    CLrPFORD    HICHARDSON. 

The  method  of  Ilolde  has  been  found  to  be  quite 
accurate  (?vlitt.  a.  d.  Konig.  Versuchsanstalt  zu  lierliir, 
1896,  14,  211)  in  determining  the  amount  of  paraffin  io 
distillates  from  paraffin  oils,  but,  as  has  been  shown  by  its 
originator,  is  not  .applicable  to  residues,  to  asjdialtic  oils,  or 
to  mixtures  of  nsphaltum  and  paraffiu  residuum,  owiri"  tuthe 
fact  that  these  substances  contain  compoumls  of  a  nature 
equally  insoluble  in  the  ether-alcohol  precipitant  as  paraffin. 

In  my  laboratory  there  is  often  occasion  to  determine  ihc 
percentage  of  paraffin  in  the  petroleum  residum  or  tar,  used 
as  a  fluxing  agent  in  the  asphalt-paving  industry,  in  the 
mixtures  of  this  with  various  asphalts,  known  as  pavitrg 
cements,  and  iu  the  residues  from  asphaltio  oils,  known  as 
oil  asphalts,  which  at  times  contain  small  amounts  of 
paraffin,  as  in  the  case  of  the  residues  from  the  pelroleuiii 
frorrr  the  Beaumont  field. 

Efforts  have  been  made,  therefore,  to  adapt  the  mctboii 
of  Ilolde  to  sireh  crrses,  or  rather  to  prepare  materials  uf 
this  description  by  a  preliminary  treatment  so  that  tlie 
paraffin  which  they  contain  may  be  separated  by  that 
nrethod. 

For  this  purpose,  1,  2,  or  more  grms.  of  the  substance  to  be 
examined  is  taken  and  covered  in  an  Erlenmeyer  flask  with 
100  c.e.  of  88°  naphtha.  The  amount  will  depend  on  the  paraffin 
prcserrt  and  on  the  percentage  of  oil  which  remains  after  the 
preliminary  treatirrent  with  naphtha  aud  acid.  ( )f  a  residuum 
or  tar  from  Eastern  pipe  line  oils  one  grm.  is  sufficient,  us 
the  srrbstance  consists  of  a  nearly  pure  bitumen  conlaining 
from  6  to  12  per  cent,  of  paraffin.  Ten  grnrs.  of  a  resiiliic 
from  Beaumont  oil  shoirld  be  used,  as  this,  in  some  cases, 
contains  only  78' 0  per  cent,  of  its  bitumen  soluble  in 
naphtha,  less  than  oO  ■  0  per  cent,  unacled  on  by  acid,  and  only 
aboirt  I'o  per  cent,  of  paraffin.  Several  gruis.  can  \k 
taken  of  a  Trinidad  asphalt  cement,  mailc  of  aspli.altura  and 
I'cnnsylvauia  rcsidiiunr,  \\hieh  corrtaius  liGO  [cr  cent,  oi 
mirieriil  matter  and  only  70 '0  [)er  cent,  of  its  bitumen  in  a, 
form  soluble  in  88^  naphtha. 


The  object  of  the  rraphtha  treatment  is  to  sejiarato  tlwJL 
paraffin  from  substances  of  a  non-bitumiuous  nature  nid 
from  some  of  those  asphaltic  hydrocarhous  insoluble  in 
naphtha  which  would  be  precipitirtcd  iu  the  ether  alcohol 
solverrt  and  Cfmtarrrluate  the  purattiri. 

The  naphtha  is   allowed  to  act  on  the  substance  over- 
night,  and   tho   "ext    morning    the    solution   is  deoantec 
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ough  a  Gooch  crucible.  The  residue  is  washed  well 
h  naplitha  and  the  combined  solution  and  washings  united. 
di'Slrod.  the  rtsiduo,  insoluble  in  naphtha,  remaining  on 
■  asbestos  felt,  ca  i  be  weighed  aLrd  the  amount  of  soluble 
umen  deterr.iinod  by  diCerenc^c.  In  the  cas-e  of  carefully 
ipari'd  residues  from  paraffin  petroleum  this  naphtha 
ution  may  be  evaporjted  in  the  flask  in  which  the 
raffiii  is  to  be  separated  and  the  subsequent  determination 
the  Holde  method  carried  on  with  this  residuum  of  bitumen 
able  in  naphtha,  but,  as  will  be  seen,  the  results  obtained 
'  too  high.  Where  asphaltic  oils  are  present  in  the 
jhtha  soluble  bitumen,  and  ju'eferably  in  all  case-  except 
ise  of  distillates,  a  further  treatment  is  necessary  to 
uove  oils,  which  woull  otherwise  be  thrown  out,  from 
etlipr  solution  with  the  paraffin  by  the  alcohol.  For 
s  purpose  the  naphtha  solution  is  placed  in  a  separating 
iiiel  and  shaken  with  sulphuric  acid,  specific  gravity 
U,  until  a  fresh  portion  of  acid  i--  but  slightly  coloured, 
ice  is  generally  sufficient.  The  solution  is  wa.shecl  with 
er  several  times,  then,  with  a  weak  solution  of  carbonate 
soda,  again  with  water,  and  the  bitumen  in  solution 
ivered,  weighed,  if  desired,  and  treated  ty  the  Uolde 
hod  for  the  separation  of  the  paratfin  it  cont.ains.  Hy 
'i  means  all  the  unsaturated  hydrocarbons  and  those  of 
I  aspha'tic  n.ature,  re.adily  precipitated  by  alcohol  from 
lir  ether  solutions,  are  removed  and  the  possibility 
light  about  of  recovering  the  paraffin  in  a  pure  eondilion. 
■  method  of   Holde  is  given   in  this  Journal,  181)7,  16, 


ome    determinations 
ilted  as  follows  : — 


made    in   the    manner    described 


Petroleum  Residuum  from  Pipe  Line  Oil. 
Specific  gravity,  0'93. 


^'In'   Soluble  in  Naphtha. 


Orms. 
1-0 

ro 

fO 


Per  Cent. 

91) -0 

98-u 

Distilled  in  vacuo. 


Not  aetfd  on  by 
H3SO,. 


Paraffin. 


Per  Cent. 

No  treatment . 

S9-5 
No  treatment . 


Per  Cent. 
7'05 
B*o5 
5-93 


Trinidad  Asphalt  Cement. 


each  case  the  paraffin  recovered  after  treatment  was 
ifli>  and  pure,  while  that  obtained  in  the  other  way,  even 


by  distillation  in  vacuo,  was  coloured.     The  resulta  after 
treatment  were  of  course  lower  and  more  correct. 

The  Trinidad  asphalt  cement  was  made  from  100  parts  of 
Trinidad  asphalt  and  liLi  parts  of  a  reaiduara  similar  to  the 
one  analysed.  The  asphalt  contaiued,  of  course,  no  p.araffin, 
the  residuum,  5 '55  per  cent.  The  calculated  amount  in  the 
cement  is  therefore  0  1)25  per  cent.,  and  0-95  per  cent,  was 
found. 

.\SALVSIS  OF  TANNING  MATERIALS: 
FILTER  PAPERS  AND  SOLUBLE  SOLIDS. 

I!V    HERBERT    C.    REED. 

At  the  Eighteenth  Convention  of  the  As.sociation  of  Official 
Agricultural  Ciiemists  the  following  method  was  adopted 
for  the  determination  of  soluble  solids  :  — 

V. — "  Double  pleated  filter  paper  (S.  &  S.,  No.  590, 
1.5  cm.)  shall  be  used.  To  3  grms.  of  kaolin  add  75  c.c.  of 
the  tanning  solution,  stir,  let  stand  15  minutes,  and  decant 
as  ranch  a"  jiossiMe.  Add  75  c.c.  more  of  the  solution,  pour 
on  filter,  keep  filter  full,  reject  the  first  130  c.c.  of  tb" 
filtrate,  evaporate  the  next  100  c.c,  and  dry.  Evaporation 
during  filtration  must  be  guarded  against." 

Under  II. — Quantity  of  material,  the  following  occurs  : — 
"In  ease  of  extract  weigh  such  quantity  as  will  give 
0"35 — 0-45  grm.  of  tannin  per  100  c.c.  of  solution." 

Certain  tests  have  been  undertaken  in  older  to  prove  the 
necessity,  or  otherwise,  of  employing  filter  paper  No.  590, 
an  expensive  quantitiitive  paper,  but  one  that  has  always 
yielded  excellent  results  es[)ecially  as  regards  uniformity. 
At  the  same  time  it  was  deemed  advisable  to  compare 
results  from  double  and  single  papers.  The  oflicial  method 
as  quoted  above  w,as  followed  in  all  particulars,  substituting 
the  various  papers — single  and  dimble  pleated — for  No.  590 
double  pleited.  All  papers  shown  in  tables  are  brought  in 
the  15  cm.  size  with  the  exception  of  S.  &  .S.  No.  588,  of 
which  a  larger  size  cut  down  to  15  cm.  was  used.  All 
dryings  were  done  according  to  the  official  method. 

The  principal  element  causing  variation  in  results,  beyond 
the  dissimilarity  in  the  composition  of  the  papers  them- 
selves, is  the  variation  in  time  for  filtration,  and  this  in  a 
measure  is  dependent  upon  the  unlikeness  of  the  papers. 
Trivial  conditions  may  exert  a  hastening  or  retarding  ()f  the 
filtration.  Thus  it  is  only  by  taking  the  results  of  a 
considerable  number  of  filtrations,  using  various  tanning 
materials,  that  we  may  hope  to  arrive  at  a  just  conclusion 
as  to  the  met  its  of  different  papers. 

The  results  are  embodied  in  the  following  tables  which 
are  self-explanatory.  Two  (2)  grms,  kaolin  were  used  in 
every  instance,  and  all  filtr.ates  perfectly  clear  unless 
otherwise  specified. 


Table  I. 


Estrai't. 


[aljuebracho  liquor  . . 
i6);uebracho  liquor  . . 
''■t  nebracho  liquor .. 
'A)  (lebraclio  liquor  . . 
(f>  nebracho  liquor .. 
1)  U'liracbo  s:)lid.. . . 

''I  irbrachosoUJ 

■'J  lestnut 

1'')  lestnut 

I")  lestnut  fi;ik  liark. 

■I  t.-<lnut  oak  bark  . 

il.ck 

ilock 

.    ul 

-'-)   ti^h 

'')^  niai; 

'''J  ,mac 


S.  &S. 
No.  590. 
Double. 


S.  &S. 
No.  590. 
Suigle. 


lercitron 

atiscus 

•ar  sol.  tan.  ext. 
larsol.  tan.  ext. 


Per  Cent 
41 -96 
50-41 
49-90 
50-57 
50-31 
67-50 
6S-59 
43-54 
43-33 
41-fi9 
42-43 
47-30 
■W  55 
44-78 
4t'30 
47-30 
48-63 
45  33 
46-41 
41-83 
41-91 


Percent 


50-64 

sl'ui 

68-87 
69  40 
43-8-3 
48-63 
41-74 
4-2- 70 
47-33 
46-61 
41 -M 
44-B-J 
47-99 
49-13 
46-00 
46-49 
41-90 
4-2-07 


s.  &s. 

No.  588. 
Double. 


S.  iS. 
No.  5SS. 
Single. 


S.  &S. 
No.  597. 
Double. 


Per  Cent. 
40-73 
48-39 


40-95 


45-03 
44-17 

46-85 

44-84 
46-00 
41-70 


Per  Cent. 

•• 
50-00 
50-31 

67-53     i 

43-53 

41 -26 

47-27 

4i-3a 

47-71 

45-32 
4S-S0 
41-74 


s.  &  s. 

No.  597. 
Single. 


S.  &S. 
No.  595. 
Double. 


Per  Cent. 
49-58 


43-42 
41-31 

45-18 

41 -12 
46-91 

44-52 
45-62 


Percent.'  Per  Cent, 
42-56    ( 


N.C.  Not  clear. 


60-38 
50-42 


43-79 


46-28 
44-63 

47-53 

45-76 
46-37 
41-92 


49-44 
49-39 
N.C. 
66-20 
43-18 
43-33 

41-96 
40-84 


41-05 

48-51 
44-70 
4633 


S.  &  .S.  I  E.  &  A. 
No.  595.  I  No.  6286. 
Single.       Double. 


Per  Cent.'  Per  Cent, 
I 

49-18 


50-76 
50-85 


43-57 
43-03 


43-lfi 
46-95 


48-56 
45-38 
46-42 

41 -88 


43-15 

4-2 -04 

44-83 

41-15 

48 -',59 
41-59 


E.  &  A. 
No.  6286. 
Single. 


Percent. 

42-41 

49-42 
60-78 
60-37 
68-14 


43-28 


42-44 
4601 


41-20 


48-77 
41-85 


41-60 
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In  order  that  a  better  comparisoD  may  be  made  averages 
are  given  in   Table  II.,  which  show  the   results  from   the 


various   papers,   single    and 
results  from  No.  590  double. 


double,   in   comparison    with 


Table  II. 


S.  &  S.  No.  590,  double 

Gain  or  loss  compared  with  No.  690,  double 


S.  &S. 
No.  690. 
Single. 


Per  Cent. 
4S-27 
47-87 

+   0-40 


S.  i  S. 
No.  588. 
Double. 


S.  &  .S. 
No.  588. 
Single. 


Per  Cent. 

4.4-20 

44-98 

-  0-78 


Per  Cent, 
47-77 
47-83 

-   0-OG 


S.  &S. 
No.  597. 
Double. 


Per  Cent. 

45-09 

4.)-7u 

-  0-01 


S.  &  S.  S.  &  S. 

No.  597.    I  No.  595. 

Single.    I  Double. 

I 


S.  &S.  I  E.  4  A. 
No.  595.  I  No.  6280. 
Single.    I  Double. 


Per  C  'nt.  Per  Cent. 
45-57  47-63 

45-4S  4S"25 

+  0-09        -  0-62 


Per  Cent, 
45-86 
45-83 

4-  0-03 


Bilieving  that  other  papers  than  shown  in  Table  I. 
might  give  belter  results  a  second  series  of  experiments  was 
uadertaUen   with   two  other    papers,  "  Munktell's    Swedish 


No.  1  F  "  and  "  Munkrell's  Swedish  No.  0,"  both  15  cm. 
size,  the  official  method  being  pursued  as  in  Table  I.  The 
results  are  shown  in  Table  III. 


Table  III. 


Extract. 

S.&S. 
No.  .590. 
Double. 

S.&S. 
No.  590. 
Single. 

Swedish, 

No.0. 

Double. 

Swedish, 
No.  0. 
Single. 

Per  Cent. 
48-23 
51-22 
,52-05 
51-62 
09-75 
47-25 
47-53 
43-69 
42-26 
47-12 
49-06 
4t!-70 
30-29 
41-80 
48-05 
+  0-31 

Swedish, 
No.  1  P. 
Double. 

Swedish, 
No.  1  F. 
Single. 

Per  Cent. 
42-75 
50-73 
51-42 
50-71 
69-21 
46-86 
47 -.30 
43-76 
42-16 
47-20 
49-33 
46-43 
38-88 
41-60 
47-74 

Per  Cent. 

4344 
.51 -.-^ 
52-07 
51-60 
70-45 
47-05 
47-95 
43-99 
42-42 
47-37 
49-36 
46-B7 
39-22 
41-97 
48-21 
+  0-47 

Per  Cent. 

42-68 
50-70 
51-42 
.50-62 
68-70 
46-95 
47-30 
43  Ii8 
41-96 
4«-89 
48-97 
46-23 
39-11 
41-80 
47-64 
-  0-10 

Per  Cent. 
42-48 
50-76 
51-10 
50-48 
69-00 
46-43 
47-25 
43-76 
42-23 
47-16 
48 -SK) 
46-40 
38-81 
41-82 
47-61 
-  0-lS 

Per  Cent. 
43  18 

61-88 

52-02 

.51-80 

70-32 

Huinlock 

47-28 
17-58 

43-89 

CliL'stnut  oak  bark 

4240 
47-27 

Suniiio       

49-8t 

•«;-25 

nail  nuts  

39-01 

Clear  solution  of  a  t  uiuing  extract 

41-92 
48-08 

Gain  or  loss  per  cent,  compared  with  No.  590,  double 

+  0-84 

•  Filtration  very  slow. 


S.  &  S.,  No.  590,  the  official  paper,  is  well  known,  and 
needs  no  description. 

S.  &  S..  No.  588,  approximately  1|  times  as  heavy  as 
No.  590,  is  cheaper  and  of  coarser  fibre  than  the  latter, 
giving  slower  filtrations.  No.  588  double  is  much  inferior 
to  No.  590  double,  aud  single  is  slightly  inferior,  and  in  no 
respect  equal  to  No.  590  single. 

S.  &  S.,  No.  597,  approximately  IJ  times  as  heavy  as 
No.  590,  is  a  soft  and  porous  paper,  giving  fully  as  rapid 
filtrations  as  No.  590.  When  used  double  this  paper 
shows  considerably  higher  absorption  than  No.  590  double, 
and  single  slightly  less,  hut  is  by  no  means  the  equal  of 
No.  590  single. 

S.  &  S.,  No.  595,  a|iproxiniately  1—j  times  as  heavy  as 
No.  590,  is  a  coarse  and  rather  hard  paper,  but  filters 
as  rapidly  as  No.  590.  A  reference  to  tlie  table  shows  it, 
double,  inferior  to  No.  590  double,  and  single  about 
equal.  The  paper  cannot  be  depended  upon  to  always  give 
clear  filtrates. 

E.  &  A.,  No.  6,286,  approximately  Ij  limes  as  heavy  as 
No.  590,  is  a  coarse,  hard,  and  slow  filtering  paper,  poorer 
than  No.  590,  double  and  single.  The  paper  should  be 
discarded  on  account  of  slow  61tration. 

Swedish,  No.  0,  approximately  l^V  times  as  heavy  as 
No.  590,  is  harder  and  much  slower  filtering  than  the  latter, 
but  far  superior  to  any  of  the  previous  mentioned  pajiers 
in  results  given.  No.  0  double  is  but  slightly  poorer  than 
No.  590  double,  and  single  is  greatly  B\iperior,  but  not 
equal  to  No.  590  single.  By  reason  of  the  slowness  of  the 
filtrations  through  this  paper,  it  cannot  be  recommended. 

Swedish,  No.  1  F,  weighs  approximately  the  same  sa 
No.  590,  but  is  softer  and  somewhat  moie  porous,  giving 
more  rapid  filtrations.  ])ouble  No.  1  F,  is  slightly  iuferinr 
to  No.  590  double,  -and  single  much  belter,  but  not  quite 
equal  to  No.  590  single.     The  paper  does  not  run  so  uniform 


as  No.  590,  and  imperfect  filters  are  not  seldom  found.  Of 
the  papers  tested,  however.  No.  1  F  single  most  nearly 
approaches  No.  590  single. 

S.  &  S.,  No.  590  single,  gives  uait'orm  and  more  ncai'l* 
theoretical  results  than  any  of  tlie  others  examined,  and  ' 
no  instance  failed  to  give  a  clear  solution  with  two  gnus, 
kaolin.  It  is  apparent  from  an  examination  of  the  taliU- 
that  tests  made  with  clear  lanning  solutions  do  not  give 
entirely  just  conclusions  as  to  llie  value  of  various  papers. 
This  is  due  primarily  to  variations  in  time  taken  foi 
filtrations,  thus  the  difference  in  soluble  solids  betweer 
No.  590  double  and  No.  590  single  is  greater  in  llie  case  •' 
quebracho  extract,  a  slow  tillering  solution,  than  in  tin 
case  of  extract  gall  nuts,  which  filters  very  rapidly.  A- 
a  rule  the  double  papers  lilter  more  rapidly  than  tli' 
single,  but  the  loss  Iroui  absorption,  owing  ut  increase" 
time  of  confael  of  solution  wilh  p.iper,  is  not  so  large  froii 
this  cause  as  from  the  greater  weight  of  paper,  where  douhli 
papers  are  used. 

It  is  advised   that   dining   filtrations   the   lilters  be  ki|' 
full,  as  recommended  by  the  A.O.A.C.  method,   soluti" 
of  certain  extracts,  wilh  either   double   or    single    papci 
giving  cloudy  filtrates  when  this  clause  is  not  obeyed. 

Papers  other  than  «honn  in  the  examination  may  h 
found  10  give  results  equal  to  \o.  590  single,  but  as  siio 
papers  will  in  all  probability  be  expensive  ones  they  «i 
have  no  advantage  over  No.  590. 

It  is  evident  from  the  varying  results  oblained  by  tli 
use  of  different  papers  that  it  is  necessary  to  state  specil 
cally  the  paper  to  be  used. 

In  conclusion  it  is  urged  that  all  chemists  intcn.-sli 
in  the  analysis  of  tanning  materials  give  tiller  papi 
No.  59(1,  single  pleated,  wilh  -J  grins,  of  kaolin  for  all  film 
tions  as  speciticd  by  the  A.O.A.C.  method,  can-fi 
consideration  with  a  view  to  its  adoption. 
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aksenic   contexts   of    certain 
pexxs;ylvaxia  anthracites. 

BY  ROBERT  JOB  AND  .7.  B.  YOUNG. 

An  investlgHtion  was  recently  made  lo  determine  the 
proportion  of  .irsenic  present  in  certain  Pennsylvania 
■;!nlhracite  coals.  The  method  used  was  that  of  Lin?  and 
jMewlands,  Jour.  Fed.  lust,  of  Brewing,  19iil,  7,  SIS  ;  Jour. 
;-;oc.  Chem.  Ind.,  1901,  10,"  1008,  which  briefly  is  as 
^follows  : — Ten  grms.  of  the  finely  powdered  sample  of  coal 
jnrere  intimately  mixe.l  with  five  grnis.  of  lime,  and  burnt 
off  in  platinum  dish.  Tbe  residue  was  boiled  with  hydro- 
l.'hloric  acid  (IMG  sp.gr.),  then  diluted  to  200  cc,  and 
llOO  cc.  submitted  to  the  ilarsh  test,  lil.ir.k  determinations 
.vere  made  of  all  reagents  used,  in  order  to  injure  freedom 

I'rom  contaminatiou. 
The  proximate  analyses  were  as  follows  : — 


Sample    Sample    Sample     Sauip!o 
No.  1.       Ko.  2.       No.  3.       No.  i. 


PerCent.  PerCent.  PerCent.  PerCent. 

j'iiell  cul-bou 81 -111         Sl-4t         »2-m         S.S-13 

'olatile  combustible  matter  O'.i"        iraii        l-i'31  9'Ot! 

;ll »-33  7-30  5-0!(  TSl 


100-00       lOO'OO        100-00  I     100-00 


The  arsenic  contents  weie : — 
Sample  Xo.  1 ,  none. 
Sample  No.  2,  none. 
'       Sample  Xo.  .3,  0-0-2I  grain  arsenic   per   1  lb.  of  coal, 
which  is  equivalent  to  0-0003  per  cent,  arsenic. 
.Sample  No.  4,  none. 

t'  As  a  check  upon  the  accuracy  of   ibe  work,  we  added 
.senic  to  coal  in  the  proportiou   of  0-007  grain   of  arsenic 
^r  1  lb.  of   coal,  followed  the   above-mentioned   method 
nroughout,  and  obtained  a  distinct  arsenic  minor. 


^ottiitcjbiiin  ^fcti'on. 


feeling  field  at  the  MiinicipnJ  Technical  School,  Leicester 
on  Weilnesday,  April  :iOlh,  1902. 


MR.    L.    ARCHBITT    IN    THE    CHAIR. 


THE  ANALYSIS  OF  COD-OILS  FOR 
TANNING  PCRPOSES. 

BY   S.    B.    TROTMAH,    M.A.,    F.I.C.,    AND    H.    PE-rERS,    A.I.C. 

Some  -.irae  ago  our  attention  was  drawn  to  a  resin-like 
Hstance  which  was  thrown  down  when  tallow  was  mixed 
th  a  cod-oil  obtained  during  the  process  of  chamoising. 
This  body  was  formed  in  such  quantity  as  to  render  the 
e  of  the  oil  impossible.  It  was  found,  upon  analysis,  to 
almost  completely  saponitiable,  and  was  characterised 
iefly  by  the  presence  of  large  quantities  of  hydroxy 
ids. 

lit  was  undoubtedly  an  oxidation  product,  but  was  not 
!ntical,  in  our  opinion,  with  degras-former.  At  a  later 
to,  we  hope  to  be  in  possession  of  the  exact  nature 
its  acids,  but  having  satisfied  ourselves  that  it  was  almost 
tirely  an  oxidation  product,  we  proceeded  to  the  study 
the  question  which  was  originallv  put  to  us,  viz.  :  Can 
e  foretell  by  analysis  of  the  original  cod-oil  whether  this 
inous  substance  is  likely  to  be  produced  or  not  ?  Cod- 
has  been  shown  to  contain  considerable  but  varying 
antities  of  unsaturated  acids,  notably,  jecoleic,  which 
idily  yield  hydroxy  acids  upon  oxidation.  The  deter- 
nation  of  these  acids  would  perhaps  yield  all  the 
ormatioii  required,  but  as  yet  we  have  not  been  able  to 
this  satisfactorily,  and  the  operation  would  in  any  case 
long  and  troublesome.     Experiments  in  this  direction 


are  being  carried  out,  but  in  the  meantime,  we  have 
collected  some  facts  connected  with  the  ordinarv  constants 
of  the  oil  which  are  of  interest.  The  chief  analytical 
constants  of  the  oil  were— 

.\cidvalue %?is*- 

Iodine  value ']    ^'^.|^ 

Saponiliciitiou  vahie jgg.Q 

Of  these  constants,  the  acid  number  varies  between 
somewhat  too  narrow  limits  to  be  of  much  use,  and  the 
iodine  absorbed  varies  so  much  with  the  conditions  of  the 
expermient  as  to  be  of  comparatively  small  value  as  the 
basis  ot  an  opinion. 

Since  the  resinous  matter  consists  ehiefiv  of  oxidised 
acids.  It  occurred  to  us  that  the  measurement  "of  the  power 
ot  absorbing  oxygen  which  an  oil  possesses  would  give  a 
rough  but  useful  indication  of  its  value  for  tannine  pur- 
poses. The  advantage  of  such  a  determination  is  that  it  is 
an  attempt  to  measure  a  reaction  whioli  we  know  does 
occur  during  the  use  of  the  oil,  and  of  which  the  excessive 
occurrence  is  shown  to  be  prejudicial. 

Ill  the  first  instance,  the  hydroxy  acids  were  determined 
by  Jean  s  p:  o  ess,  after  exposing  the  oil  to  the  action  of  the 
air  at  about  100°  C.  for  some  hours.  In  this  way  8-8  per 
cent,  was  obtained,  whilst  in  other  sample.',  which  had  civen 
good  results  in  chamoising,  the  percentage  never  "ro'e 
above  2.  The  process,  however,  is  rather  difficult  to 
manipulate,  and  was  discarded  in  favour  of  the  measurement 
of  the  oxygen  absorbed  when  the  oil  was  treated  with  excess 
of  permanganate.  Various  methods  were  tried— <;o  in 
presence  of  acid  and  alkali— and  rejected,  and  finally'the 
following  was  adopted  : — 

From  0-5  to  I  grm.  of  the  oil  was  weighed  out  into  a 
flask  or  bottle  of  about  400  cc.  capacity,  ISO  cc.  of  water 
added,  and  the  whole  agitited  lo  mix  the  oil  well  into  the 
wafer.  2.i  cc.  of  normal  permanganate  solution  was  now 
added,  and  the  whole  well  shaken,^  to  form  as  homogeneous 
a  mixture  as  possible.  This  was  allowed  to  stand  for  two 
hours,  with  frequent  and  vigorous  shakings.  At  the  end  ot 
the  two  hours  a  black  precipitate  settled  out.  The  solution 
was  ucw  filtered  into  a  250  cc.  flask,  and  made  up  to  the 
mark.  50  cc.  of  this  were  titrated  with  a  solution  of 
ferrous  sulphate  of  about  normal  strength.  Alongside  the 
experiment  a  blank  was  done  in  a  similar  way.  The  dififer- 
eneo  between  the  two  titrations  gave  the  amount  of  perman- 
ganate oxygen  used  to  oxidise  the  oil. 

A  number  of  oils  which  we  have  examined  gave  the 
following  data.  Where  we  could  a.sccrtain  it,  we  have 
inserted  the  nature  of  the  oil  from  a  manufacturer's  point 
of  view,  and  it  will  be  noticed  that  as  the  oxidation  rises  the 
oil  becomes  less  suitable  for  chamoisino-. 

The  wide  difference  between  the  oxidation  numbers  we 
obtained  renders  it  possible  to  draw  a  line  between  suitable 
and  unsuitable  oils.  As  far  as  we  can  .iudge,  any  oil  which 
has  a  higher  oxid.ation  number  than  ;io'as  shown,  is  unsuit- 
able  for  the  leather  industry. 


2  I 

3 

4 

^0 
7 

8  ! 

10 
11 

12 

13*' 

14* 

15* 

16' 

17* 

18* 


Used  with  ffood  re- 
sults. 


Found  unsuitable  iu 
use. 


Rejected  by  tanner 
on  inspection. 


No  history . 


Oxidation 
Value. 


10-1 

12-5 
14-6 
•26-5 
25-1 
19-2 
43-8 

63-7 
90-9 

77-7 
S3 -2 

48-8 
4J-7 
33-1 
321 
30-1 
63-6 
10  4 


Iodine 
Value. 


130 

129 
108 
88 
211-1 
166 
376 

850 
44S 
31^1 
111-9 

.^76 

IM 

ISl 

l.'iS 

100 

97-2 

130 


Saponifi- 
c.ition 
Value. 


Acid 
Value. 


180-2 

179-2 
219 

i;;i 

163 
143 

181 

179-5 
186 
179 

204 

ISt 
IS-t 
180 
207 
201 
171 
210 


21 

18 

4-1 

19-3 

15-7 

6-01 

22-0 

20-42 

■>2-fi 

27-4 

16 

22-5 
21-3 

lS-1 
7-1 
5-47 
6-7 
4-0 


•  Samples  of  genuine  cod  oils  obtained  from  manufacturers. 
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Disc0SSloif. 

J[i-.  P.  G.  Jackson  asked  what  method  was  used  in 
estimating  the  iodine  values. 

Mr.  L.  ARCnBVTT  said  lie  would  like  to  know  whether 
these  analyses  were  made  on  the  filtered  oils,  :i5  otherwise 
there  might  be  estraneous  organic  matters  interfering  Avith 
the  results.  It  seemed  to  him  that  the  oxygen  numher  did 
not  give  raueh  more  information  than  the  iodine  value. 
The  bad  oils  reached  in  most  cases  the  figure  300,  whilst 
the  good  ones  were  well  below  200.  There  was  therefore  a 
sharp  line  dividing  tiie  good  from  the  bad.  He  had  never 
before  heard  of  any  fixed  oil  giving  such  extraordinary 
iodine  values  as  some  of  those  recorded  by  the  author  : 
turpentine  came  nearest  to  some  of  them.  He  was  also 
surprised  to  hear  that  the  iodine  value  was  not  easy  to 
determine.  He  had  found  the  Wijs  method  both  expe- 
ditious and  accurate,  and  the  test  solution  kept  its  strength 
for  many  months.  He  cert<ainly  thought  it  easier  to 
determine  the  iodine  value  by  this  method  than  the  oxygen 
number. 

Mr.  S.  F.  BuBFORD  also  thought  that  the  iodine  value 
had  advantages  over  the  oxidation  value.  He  also  suggested 
that  the  refractive  indices  of  the  oils  might  give  useful 
indications. 

Mr.  T.  F.  Harvey  said  he  had  occasion  to  test 
mediciuially  cod  liver  oils,  and  always  employed  the 
method  of  Wijs.  The  acetic  acid  used  should  be  strong 
— 99  per  cent.  He  liked  it  very  much  better  than  the  old 
method  of  Hiibl,  as  it  was  not  only  easier,  but  gave  closer 
results.  Figures  given  by  the  old  method  were  138' 8  to 
l.'jg'O.  By  the  Wijs  method,  he  had  obtained  l.'JQ'yi  to 
176'9  on  13  samples.  This  was  practically  1(57,  the  figure 
given  by  Lewkowitsch  in  his  recent  work,  which  probably 
was  an  average.  He  had  found  his  Wijs  solution  absolutely 
unchanged  after  a  period  of  three  months,  so  that,  for  all 
practical  purposes,  it  is  very  stable.  He  had  no  experience 
of  such  high  iodine  numbers  as  some  of  those  given  by  the 
authors,  except  with  piuene,  a  terpene  obtained  from  oil 
of  lemon,  which  reached  400. 

Mr.  Harolo  Peters,  replying  to  the  discussion,  said 
that  they  had  used  the  old  iodine  method  with  mercuric 
chloride  in  alcoholic  solution.  The  oils  were  filtered  in  each 
case.  The  iodine  value  was,  of  course,  a  measure  of  the 
unsaturated  bodies,  but  their  object  had  been  to  determine 
the  oxidisable  bodies,  which  could  also  be  effected  in  less 
time  than  was  taken  up  by  an  estimation  of  the  iodine  value 
"  by  the  old  method.  The  reason  for  filtering  the  black  matter 
obtained  in  their  method  was  because  it  made  the  end 
rcaeti<m  more  sharply  visible. 

ilr.  Trotman  added  that  the  method  they  had  devised 
was  like  what  actually  took  place  when  the  oil  was  used. 
It  was  through  tlie  oxidisable  bodies  tliat  the  trouble 
occurred,  and  here  was  a  quantitative  measure  of  these 
undesirable  constituents. 

Mr.  ,\rciibutt  said  that,  to  get  accurate  results  by  the 
Hiibl  method,  the  oils  ought  to  be  allowed  to  stand  over- 
night, certainly  not  less  than  16  hours,  and  at  the  end  of 
the  test  there  ought  to  be  as  much  iodine  left  as  was 
absorbed. 

A  MODIFIED  AKGAND  BURNER  FOR  THE 

FIRST  PROCESS  IN  THE  "  KJELDAHL  " 

ESTIMATION  OF  NITROGEN. 

BY    JOHN    GOLDING. 

This  is  a  simple  device,  consisting  of  a  clip  attached 
to  a  thin  brass  rod,  the  other  end  of  which  passes  through  a 
thicker  rod,  which  screws  into  the  foot  of  the  Argand  burner. 
The  clip  supports  the  neck  of  the  flask,  the  weight  of  which 
rests  on  a  pipeclay  triangle;  the  rod  is  adjusted  to  the 
desired  height  by  means  of  a  screw  in  the  end  of  the 
thicker  rod. 

The  advantages  of  using  these  burners  are : — 
(I)  That   a   very  low   even  heat  can  be  obtained,  thus 
enabling  the  determination  of  the   nitrogen  in  liquiils  and 
solids   which   have   a   tendency  to   froth  with   the   strong 
sulphuric  acid. 


(2)  That  a  strong  heat  can  be  produced  without  danger 
of  the  flasks  breaking. 

(3)  That  the  burners  can  be  used  for  other  purposes. 


This  burner  was  adapted  from  my  design  by  Messrs.  Baitd 
and  Tatlock,  of  London,  and  is  used  in  my  laboratory  with  j 
gasoline.  ! 

THE  DETERMINATION  OF  NITRATES  IN  WATEU 
BY  THE  INDIGO  CARMINE  METHOD.  | 

nv  8.  r.  trotman  and  iiaroi.d  peters. 

Owing  to  the  great  loss  of  time  and  waste  of  material  in 
the  estimation  of  nitrates  in  water  by  the  indigo  cannini' 
method  of  comparisons,  we  suggest  the  following  improved 
method,  which  we  have  proved  to  be  much  quicker  and 
quite  as  accurate. 

From  !>  to  20  c.c.  of  the  water  under  examination  are 
mixed  with  2.5  c.c.  of  indigo  carmine  solution.  To  this  i-. 
added  concentrated  sulphuric  acid  equal  in  amount  to  tin' 
united  volumes  of  the  water  and  indigo  carmine  sohuioii. 
The  whole  is  then  heated  on  the  sand  bath  for  1.5  minutes. 
At  the  end  of  this  time,  the  excess  of  carmine  solution  is 
titrated  witli  a  standard  solution  of  potassium  purm.inganatc. 
In  a  similar  manner,  and  alongside  the  above,  a  blank 
estimation  is  done,  replacing  the  water  under  ohserTation 
by  distilleil  water.  The  difference  between  the  two  titrations 
is  the  amount  used  by  the  nitrates  in  the  water. 

The  permanganate  solution  is  standardised  by  means  of 
.standard  solution  of  potassium  nitratecontainingO'OOOlgrm. 
of  N  per  c.c. 

The  best  method,  and  the  most  suitable  strength  for  tin 
solutions  are  those  used  in  I,owenthal's  method  for  estiraatinu 
tannin. 

Discussion. 

Mr.  S.  F.  Bi  itFon'i  asked  -.vhether  the  method  had  been 
compared  with  the  nitrometer  method. 

Mr.  Ti;iit,man  said  the  results  were  identical. 

Mr.  J.  (ioi.iiixG  stated  that  he  had  given  up  the  volu- 
metric method,  and  now  exclusively  used  the  copper-zii"' 
couple  which  he  found  to  work  well  in  his  hands. 

Mr.  L.  Am  HBirr  said  he  ilid  not  understand  from  the 
authors  that  they  regarded  their  method  as  superior  to  the 
nitrometer   method,  but   that  it   had  advantages  over  the 
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employment  of  this  instrument  in  certain  eases.  He  had 
found  the  picrate  of  ammonia  method  described  by  Leffmann 
.ind  Bean  remarkably  simple  and  usually  accurate.  It 
could  be  applied  to  the  solids  obtained  from  70  c.c.  or  100  c.c. 
of  the  water,  the  nitrate  in  which  was  converted,  by 
treatment  with  phenol  sulphonic  acid,  into  picric  acid, 
and  then  into  ammonium  picrate,  and  estimated  colorl- 
raetrically.  In  the  presence  of  high  chlorides,  the  results 
were  apt  to  be  a  little  low,  but  as  a  rule  high  chlorides 
were  accompanied  by  high  nitrates,  and  in  this  case,  by 
taking  a  smaller  quantity  of  the  water,  the  influence  of 
the  chlorides  did  not  seem  to  interfere  h  itii  the  accuracy  of 
the  results. 

Mr.  TnoTMAN,  in  the  cour.se  of  his  reply,  said  that  the 
time  required  to  estimate  nitrate  by  the  copper  zinc  couple 
was  often  an  objection.  On  the  ground  of  .accuracy,  they 
placed  every  reliance  on  their  method,  by  which  they  could 
estimate  minute  quantities  of  nitrate,  as  little  as  0'  1  part  iu 
100,000.  The  nitrometer  was  no  doubt  a  better  method,  but 
the  loss  of  mercury  and  liability  to  accid.'ut  with  the  taps 
made  it  expensive,  and  in  some  ways  inconvenient. 

Mr.  AncnBUTT  admitted  thiit  to  use  the  ('rum  nitrometer 
in  the  ordinary  way,  and  to  have  to  make  the  necessary 
corrections  for  temperature  and  pressure,  did  take  up 
lime.  He  got  over  this  difficulty  by  having  a  second 
nitrometer  containing  a  standard  volume  of  nitric  oxide, 
which,  of  course,  was  subject  to  all  the  physical  changes 
that  the  volume  of  gas  under  examination  underwent.  One 
had,  therefore,  only  to  read  off  the  toUimes  in  the  two 


nitrometers,  and  make  a  proportion  sum  to  obtain  an 
accurate  result.  He  first  used  this  method  many  years  ago 
in  Mr.  Allen's  laboratory,  at  Sheffield. 


^rottisil)  ,t>rrtion. 


THE  ORIGIN  AND  NATURE  OF  THE  FREE  ACID 

FORMED  DI'RING  HUBI/.S  REACTION  WITH 

UNSATURATED  COMPOUNDS. 

BY    HARRY    INGLE,    B.S,..,    PH.D. 

(This  .Journal,  May  1.^,  ia02,  587—59.5.) 

Errata. 
Page    590,   col.    I,  line   45:  for   "3  diphenyl-chloriodo- 
ethane  "  read  "  s-diphenyl-chloriodo-ethane." 

Page  591,  col.  I,  lino  7:  for  "  debroniide  "  read  "di- 
bromide." 

Page  592,  col.  2,  line  19.'  for— 

"  C6H-,CH(OC2H5)jCH2l  ••  read 
"  ( V,H3CH(OC.,H5)CH.,I." 

Page  593,  col.  1,  line  2  :  after  "  Potassium  Iodide  "  insert 
full  stop ;  and  for  "  Wijs'  Solutions  "  reiid  "  Wijs'  Solution." 

Page  594,  col.  1,  line  7  from  bottom  :  after  "  linseed  oil  " 
insert  oonimii,  and  delete  comma  after  "  only." 


Jountal  anti  5|>atiiut  fit^rafuvt\ 
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'       II.— Fuel,  Gas,  and  Light 696 

III. — Destructive    Distillation,     Tar    Products,  -^ 

j  Petroleum  699 

I      IV.— Colouring  Matters  and  Dyestuffs 700  ^^  • 

YVf 

v. — Preparing,   Bleachmg,    Dyeing,  Printmg, 

and  Finishing  Textiles,  Yarns,  and  Fibres  701  XVII 

VI.— Colouring  Wood,  Paper,  Leather,  &c 705  XVIII, 
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-PLANT.  APPAEATUS,  AND  MACHINERY. 

English  Patents. 

Dryinij  and  Absorbing  Apparatus.     F.  W.  Saatmann, 
I     Charleroi,  Belgium.    Eng.  Pat.  8942,  May  I,  1901. 

iiiK  apparatus  is  of  the  kind  described  in  Eng.  Pat.  15,565 
'  1895  (this  Journal,  1896,  page  641).  Tilting  plates  for 
|rrjiug  the  material  under  treatment  are  arranged  in  .-.uper- 
I'sed  rows,  between  which  a  current  of  warm  air,  or  the  gas 
I  be  absorbed,  passes.  The  phites  are  tilted  only  in  one 
I-ectioD  by  the  weight  of  the  material  with  which  they  are 
|ided,  and  regain  their  norm.il  horizontal  positions  auto- 
itically,  when  freed  from  their  loads.  Under  these  plates 
arranged  supplementary   rows  of  tilting  plates,  between 


which  a  current  of  cold  air  is  passed,  for  the  puipo-ie  of 
cooling  the  dried  material.  Means  are  provided  for  making 
all  the  plates  of  one  row  discharge  simultaneously  on  to  the 
row  next  beneath,  and  gratings,  or  screens,  are  employed  to 
separate  automatically,  according  to  their  size,  the  pieces  of 
material  falling  from  one  row  of  plates  to  the  next. — R.  A. 

Scale  and  K.vpJostons  in  Hoilers  and  the  lihf ;  Means  for 

Preventing  the  Formation  of .     F.  Abraham,  Berlin. 

Eng.  Pat.  7722,  April  15,  1901. 

Floating  bodies  are  employed,  preferably  chips  of  pumice- 
stone,  or  cork,  or  both,  which  may  be  impregnated  with 
chemicals,  such  as  pertannate  of  iron.  The  bodies  also 
serve  to  prevent  the  formation  of  an  oil  layer  when  greasy 
water  is  used. — R.  A. 
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Esi^ape  of  Liquid  or  Vaponr ;  Means  for  Preventing  the , 

from  Vessels  or  Receptacles  in  which  I'uhilile  nr  other 
Liquids  are  contained.  J.  E.  G.  and  J.  C.  Spooner, 
Upton  Park,  Essex.     Eag.  Pat.  7736,  April  15,  1901. 

TiiK  neck  of  the  vessel  is  fitted  with  a  male  thread,  .and 
inside  with  a  liner  of  soft  metal,  or  other  suitable  material, 
which  is  internally  flared  at  the  top,  and  has  an  external 
bead.  On  to  this  screws  a  cap  with  female  thread,  simi- 
larly provided  with  a  soft  washer.  Hy  the  action  of  the 
screw  the  two  portions  of  soft  substaace  are  tightly  com- 
pressed together.  By  screwing  the  whole  of  the  neck,  and 
giving  it  a  conical  or  other  base,  with  an  external  parallel 
washer,  leading  the  liner  to  the  bottom  of  the  tube,  and 
returning  it  upwards  outside,  the  neck  itself  ma}'  be  made 
to  form  a  tight  ioint  with  the  main  vessel,  when  that 
washer  is  tightened  downwards  against  the  shoulder  of  the 
drum.— F.  H.  L. 

Dri/ing  Apparatus  for  Cimtimious  Wor/iiny ;  Vacuum . 

O.  M.  itillig,  lierlin,  and  W.  Miiller,  lireslau.  Eng.  Fat. 
17,364,  Aug.  29,  1901. 

The  apparatus  consist,s  of  a  number  of  drying  chambers, 
and  a  vacuum  chamber,  preferably  arranged  centrally, 
common  to  all  the  drying  chambers.  A  revolvable  valve  in 
the  floor  of  the  vacuum  chamber  has  two  sets  of  passages, 
through  which  communication  can  be  established  with  the 
drying  chambers,  one  set  of  passages  being  closed  auto- 
matically by  a  vah-e,  when  the  other  passages  have 
established  communication  between  a  freshly  charged  drying 
chamber  and  the  vacuum  chamber,  until  the  pressure  in 
the  freshly  charged  chamber  has  been  reduced. — R,  A. 

Filtering  Liquids  and  Treating  them  with  Gases;  Improved 

Apparatus    for   .      Siemens    Bros,    and   Co  ,    Ltd., 

London,  t'rom  Siemens  and  Halske  Actien  Gcsellschaff, 
Berlin.     Eng.  Pat.  3492,  Feb.  11,  ly02. 

This  apparatus  comprises  a  chamber  immediately  under  a 
filter,  a  layer  of  coarse  material  in  the  chamber,  tlirough 
which  the  filtered  liquid  passes,  a  gas  inlet  at  the  bottom  of 
the  chamber,  and  a  gas  outlet  at  the  top  of  the  chamber. 
The  outlet  for  the  liquid  is  arranged  so  that  the  gas  passed 
into  the  chamber  is  un<?er  the  pressure  of  a  column  of 
liquid,  the  height  of  which  can  be  regulated. — 1\.  A. 

II.-FUEL.  GAS.  AND  LiaHT. 

Jiriquettitig  ;  Hinder  fur .     1>.  Dumont  du  \'oitel. 

Eng.  and  Jlining  J.,  1902,  73,  [1.5],  520. 

FoK   briquetting   coal-dust,  thin  starch    solution  is  used, 

and  the  resulting  mass    is  "  subjected  to  boiling "  for   a 

short  time,  filled  into  moulds,  and  the  briquettes  dried 
slowly  at  a  moderate  heat. — A.  S. 

Fuels  ;  Micro-Organisnis  from  the  Fossil . 

B.  lienault. 

See  under  XXIV.,  page  72". 

Naphthalene  E.rtraetion  ;  Cost  of .     U.  Lieberknecht. 

.T.  fiir  Gasbeleucht.,  45,  [18],  316. 

The  author  discusses  the  cost  of  extracting  naphthalene 
from  coal-gas  by  the  Young  and  Glover  process,  as  com- 
pared with  the  older  condensation  process.  The  former 
consists  in  washing  the  slightly  cooled  gas  with  anthracene 
oil,  to  which  3 — 1  per  cent,  of  benzol  has  been  added,  the 
mixture  being  capable  of  absorbing  about  10  per  cent,  of 
naphthalene.  In  the  condensation  process,  the  tar  and 
naphthalene  are  removed  simultaneously  by  gradually 
cooling  the  gas,  sudden  differences  in  temperature  being 
avoided.  The  outlay  on  plant  for  the  Young  and  Glover 
process  is  considerably  less  than  that  required  by  the 
enlarged  cooling  plant  of  the  condensation  process ;  but  in 
the  latter  the  depreciation  is  less,  and  the  cost  of  anthracene 
oil  is  saved.  In  a  gasworks  having  an  annual  output  of 
2,000,000  cubic  metres  (70- C  million  cubic  feet)  the  cost 
per  annum  for  anthracene  oil  only,  in  the  Y^oung  and  Glover 
process,  amounts  to  SOO — 1,000  marks,  and  the  capital 
outlay  on  the  washing  plant  amounts  to  about  2,000  marks ; 
intere.st  on   the   latter  at    4  per  cent,  and   depreciation  at 


7  J  per  cent,  bring  the  total  cost  for  the  removal  of 
naphthalene  to  1,030—1,230  marks  per  annum,  exclusive 
of  labour,  & ;.  For  the  same  output,  using  the  condensation 
process,  the  capital  outlay  on  the  condensers  would  amount 
to  about  6,000  marks;  interest  on  this  at  4  percent,  and 
depreciation  at  ."i  per  cent,  ion  account  of  the  simplicity  of 
the  plant)  bring  the  annual  cost  to  510  marks.  There  is 
thus  a  saving  of  500 — 700  marks  (25Z.  to  35/.)  per  annum 
in  favour  of  the  latter  process,  apart  from  the  labour  required 
in  the  washing  process,  the  fluctuations  in  the  price  of  the 
oil,  and  the  dependence  upon  chemical  works. —  H.  B. 

Incandescent    Lighting;   Oil-Gas   and    Oil    .     V.    B. 

Lewes.  J.  Gas  Lighting,  1902,  79,  [2032],  1025—102?. 
The  author  deals  with  the  methods  of  production  and  cost 
of  oil-gas  ;  the  Young  process  for  gasifying  the  whole  of 
the  oil,  without  any  production  of  tar;  the  candle-power 
obtainable  per  callon  of  oil ;  the  progress  in  oil  incandescent 
lighting;  the  differences  in  coal-gas  and  oil-gas,  and  their 
effect  (m  mantles  ;  and  different  systems  of  iucandcscei)t 
lightitig  by  mears  of  oil.  lie  sums  up  by  giving  the 
comparative  cost  of  1,000  candles  per  hour  with  various 
illuminants.     Cost  of  1,000  candles  per  hour  : — 

Electricity,  3J(/.  per  unit:—  s.  <l. 

Incandescent i  2 

Arc 0  3J 

Coal-gas : — 

Flat  flame i  t; 

Argand ]  o 

Incandescent o  2} 

1  ii  candescent,  hlRh  pressure 0  1} 

Oil:- 

Lamp  (oil  at  8f/.) o  "J 

Oi!-cas  (oil  at  4(/.) o  G 

Incandescent  lamp  (oil  at  .S(/.) 0  2\ 

Incandescent  air-gas  (spirit  at  ICrf.) 0  2 

Kitson  lamp  (oil  at  .S;'.) o  1 

— A.S. 
English  Patents. 

Fuel;  Manufacture  of  Artificial   .     C.   uousset  jj^ 

W-  K.  McKay,  London.  Eng.  Pat.  11,519,  June  5,  1901. 
Briquettes  are  made  from  coal-dust,  coke-dust,  peat,  &c., 
hy  treating  with  a  binding  agent,  (Jij.,  a  solution  of  amyl- 
aceous matter  in  ozonised  water,  to  whicdi  is  added  sodium 
carbonate  and  sodium  thiosulphate,  which  latter  may  be 
"  diluted  with  hydrochloric  acid." — C.  S. 

Liquid  Hydrocarbons  for  Heating    Purposes  ;    I'aporising 

of .     G.  L.  Badger,  Mass.,' U.S.A.     Eng.  Pat.  2752, 

Feb.  3,  1902. 

See  U.S.  Pat.  698,354  ;  page  698.— R.  S. 

Flame  or   Combustion ;   Control   of  Temperature,    Volum. 

and  Duration  of ;  chiefly  applicable  to  the  Caleinini 

of  Lime   and  the    like.     B.    E.    Eldrcd,    Boston,   Mass. 
Eng.  Pat.  17,197,  Aug  27,1901. 

The  fuel  has  an  artificially  accelerated  draught  of  a  mixture 
of  air  and  a  neutral  gas,  Thus,  combustion  becomes  incom- 
plete within  the  furnace,  while  the  escaping  gases  carry  oil 
a  large  quantity  of  fuel  gases,  which  burn  in  actual  conlaii 
with  the  "  lime  or  cemfnt-forming  material  "  to  be  calcioed. 

— R.S. 
Carburetter  and  Vaporizer  for   Internal    Combustion   En- 
gines.     \Y.    C.   B.    Evans  and    C.    P.    Nelson,   London. 
Kug.  Pat.  6176,  March  13,  1902. 

The  oil  is  led  through  openings  in  the  cover,  to  a  reser- 
voir provided  with  a  float  fitting  the  reservoir  sides  tuA 
the  cover.  The  oil  passes  from  above  to  below  the  float 
by  vertical  passages.  When  the  float  lises  to  its  limit,  it 
arrests  the  entry  of  further  oil.  The  oil  flows  from  lli^' 
reservoir  through  a  tube  to  a  vaporising  chamber,  which  is 
warmed  by  a  hot  water  jacket.  The  vapour  escai)esthrougli 
a  conical  opening  in  the  top  of  this  chamber,  the  exit  heii'g 
regulated  by  a  needle  valve  ;  it  then  mixes  with  cold  air. 
admitted  through  the  sides  of  the  casing,  and  with  anv 
desired  amount  of  air,  warmed  by  passing  upwards  througii 
the  hot-water  jacket.  The  supply  of  warm  air  is  regulateil 
bv  a  hit-and-miss  valve.  — R.  S. 
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Smoke  from  Boiler  Fires ;  Apparatus  for  Preventing . 

0.  Iniiay,  LondoD.  From  The  InferDational  Smoke 
Prevention  Co.,  Xew  York.  Eng.  I'at.  1121,  Jan.  lo, 
1902. 

KiiLATES  to  automatic  apparatus  for  the  above  purpose,  in 
which,  upon  opi'uini;  the  fire  door,  warm  air  and  steam  are 
projected  into  the  fire  to  effect  complete  combustion,  and 
;thus  prevent  the  production  of  smoke ;  upon  closing 
!he  fire-door,  the  supply  of  warm  air  and  steam  is  gradually 
;iit  oif,  the  steam  supply  being  opened  by  the  admission 
if  ft  liquid  to  a  cylinder  provided  with  a  piston,  and  being 
•losed  by  withdrawal  of  the  liquid  from  the  cylinder.  The 
iction  of  the  piston  is  rendered  prompt  by  increasing  the 
)ressure  in  the  cylinder,  by  means  of  steam  taken  from  the 
)oiIer.  The  valve  in  the  liquid-supply  pipe  is  arranged  so 
liat  upon  opening  the  fire-door,  a  supply  of  the  liquid,  under 
nil  pressure,  is  admitted  to  the  cylinder,  and  at  the  same 
inie  escape  of  liquid  from  the  cylinder  is  cut  off,  whilst 
iMn  closing  the  fire-door,  the  valve  is  closed,  so  as  to  cut 
iff  the  liquid-supply  and  also  permit  the  liquid  to  escape 
rora  the  cylinder.  Dampers  are  provided  in  air-channels 
eadiug  from  the  ash-pit  to  the  fire  chamber.  These 
umpers  are  connected  with  the  piston  which  actuates  the 
team-supply  valve,  so  that  when  the  piston  is  moved,  on 
pening  the  fire  door  to  admit  jets  of  steam  over  the  tire, 
lie  dampers  are  simultaneously  opened  to  permit  warm  air 
0  pass  frcni  the  a.-h-pit  through  the  air-ehatmels,  and 
lingle  with  the  steam,  to  be  impelled  with  it  over  the  fuel. 

— 1{.  S. 
1 

\las  PruJaccrs.  3.  Y.  Johnson,  London.  From  L.  Geiity 
and  SocieteGeueraledes  Industries  EconoraiquesMoteurs 
Charon,  Marseilles  and  Paris.  Eng.  Pat.  9:i77,  May  G, 
1901. 

•N   arrangement   whereby    the    fuel    is  distilled  by  the 

;at  of  the  producer  before  it  sinks  into  the  combustion 

|)!ie,  the   distilled   gas    and    tars    teiug    conducted    to    a 

j'giou   immediately    above    the    combustion    zone,   whilst 

lie  producer  gases  are  generated  in  a  zone  between  the  I 

limbustion  zone  and  the   zone  of   distillation.     The  pro- 

{irtion  of  gds   and  air  is  regulated  bj'  first   charging  the 

jr  with   steam   by   passing  it   over   the  surface   of  water  j 

an  annular  boiler  surrounding  the  gas  producer,  and  then 

pplying  the  said  air  with  a  further  quantity  of  steam  from 

jother  boiler,  heated  by  tlie  gases  issuing  from   the  pro- 

[icer.      The   steam-outlet   valve  of  this   second    boiler   is   i 

iDtrolled   by  an  expansion   apparatus    influenced  by  the   ' 

nations   of  temperature  of    the  gases  issuing  from  the   ] 

'oducer.     The  two  boilers  are  conuected  by  a  tube  in  such 

o^aLiier  that  the   water  in  the  second  boiler  is  forced  iufo 

b  annular  boiler   when   a  smaller   amount   of  steam    is 

.luired.     A  fan  is  provided  for  drawing  a  constant  volume 

air  into  the   producer,  and  a  double-beat  valve  enables 

rt  of  the  producer  gas  to  be  forced  into  the   mains,  and 

;   production    of  gas    to     be   reduced    when    necessary. 

ere  is  also  a  valve  by  means  of  which   the  gas-utilising 

vice  can  draw  its  charge  of  combustible  gas  direct   from 

producer  in  the  event  of  the  fan  becoming  inoperative. 

— C.  S. 

rburetling  Air ;  Apparatus  for  .     3.  St.  C.  Legge, 

London.     Eng.  Pat.  iisiS,  May  7,  1901. 

kU.S.  Pat.  090,303,  1901  ;  this  .Journal,  1902,  461. 

— K.  S. 

Burners;  Gas  and  like .     F.  Abraham,  Berlin. 

Eng.  Pat.  7723,  April  1.5,  1901. 

DOUBLE  supply  of  air  is  admitted  to  the  mixing  tube 
i  the  outer  part  of  the  flame  of  an  ntniospheiic  burner 
aectively.  Two  cylinders  are  provided,  und  in  the 
!ery  supporting  the  outer  one  is  an  annular  chamber, 
jre  the  incoming  air  of  combustion  is  heated,  the  rate 
low  being  governed  by  adjustable  slides,  whilst  the  air 
litted  to  the  (mter  part  of  the  flame  passes  from  the 
-•  ee  between  the  two  cylinders  through  adjustable  orifices 
li  he  funnel-shaped  gallery  supporting  the  inner  cylinder. 

— C.  S. 


Gas  JAghlers.     \V.  E.  Heys,  Manchester.    From  L.  Mc- 
Gregor Thompson,  New  York.    Eng.  Pat.  3206,  Feb.  8, 1902. 
Thk  apiiaratus  described,  consists  essentially  of  a  combina- 
tion of  the,  usual  electrical  gas-lighter  with  the  ordinary 
chemical  "  pill  "  of  platinum  black.— F.  H.  L. 

Furnaces ;  Impls.  in  Electric .     E.   .f.  Dufl'  and  The 

United   Alkali    Company,    Ltd.,     Liverpool.     Eng.    Pat. 
13,139,  June  27,  1901. 

The  furnace  is  constructed  of  angle-iron  frames  and  east- 
iron  plates,  the  front  pliites  being  removable.  TheeleclrcdeS 
are  connected  to  conducting  rods  passing  through  the 
insuhitiiig  top  of  the  rurn.aee  and  capable  of  being  raised 
or  lowered  as  required.  The  space  above  the  frout  plates  is 
closed  by  an  apron  or  front  cover,  w  hich  rises  and  falls,  and 
is  raised  by  suitable  means. — C.  B. 


Burners;  fncanJcsri;nt  Gas  - 
and   T.  Nadeau,   Toronto. 
1901. 


— .    E.  W.  Phelps,  Montreal. 
Eug.   Pat.  25,180,  Dec.   10, 


This  describes  a  burner  provided  with  a  central  pilot-flame 
and  means  for  adjusting  the  gas  supplies  to  the  main  burner 
and  the  pilot-flame.  The  raising  tube  consists  of  two  con- 
centric tubes,  in  open  communication  at  their  lower  ends, 
the  outer  tube  having  air-holes  half  way  up  its  length  ;  the 
air  drawn  in  through  these  holes  is  heated  as  it  passes  down 
the  annular  .••pace  between  the  two  tubes  to  the  foot  of  the 
inner  tube,  where  it  meets  the  rising  current  of  gas  and 
passes  upwards  to  the  burner  head,  to  burn  beneath  a  mantle. 

— H.  B. 

Lamps;  Petroleum .     S.  Carlson,  Stockholm. 

Eng.  Pat.  394S,  Feb.  15,  1902. 
In  petroleum  lamps  and  similar  illuminating  apparatus 
where  iictroleum  is  forced  to  the  burner  by  a  compressed 
gas  discharge  through  a  pressure-reducing  valve,  the  use  is 
proposed,  of  a  small  reservoir,  inserted  into  the  usual  petro- 
leum reservoir,  and  communicating  with  the  chamber  con- 
taining the  pressure-reducing  valve  and  with  the  lamp  burner, 
as  well  as  being  provided  with  a  valve  opening  inwards, 
through  which  oil  from  the  outer  reservoir  enters  the  inner 
one.— C.  S. 

Lamps ;  Incandescence  Gas .     A.  Duffek,  H.  Wein, 

and  A.  Beschorner,  Vienna.    Eng.  Fat.  4151,  Feb.  18, 1902. 

TiiK  gas  supply  to  the  burner  enters  the  mixing  tube 
through  an  annular  nozzle,  at  the  same  time  drawing  in  air 
through  the  conical  central  jiassage  of  the  nozzle.  The 
mixing  tube  consists  of  a  lower  conical  or  nozzle-shaped 
part,  having  air-iiilct  holes  at  its  base,  and  an  upper 
tubular  portion  which  surrounds  the  losver  part  above  the  air 
holes,  and  is  likewise  provided  with  air-inlet  holes.  The 
mantle  and  burner  are  surrounded  by  tivo  concentric 
lamp-glasses,  for  preheating  the  air  supply  to  the  outside  of 
the  mantle.  A  discharge  chimney,  serving  to  increase  the 
draught,  joins  on  to  the  inner  glass,  and  above  it  is  situated 
a  1  cries  of  conical-mouthed,  adjustable  tube  lengths,  fitting 
ojie  over  the  ether  like  the  nozzles  of  an  injector  ;  and  at 
the  top  of  the  chimney  is  arranged  a  deflector  for  the  hot 
gases,  haviog  a  downward  projection  in  the  form  of  aa 
inverted  cone  with  curved  sides,  whereby  the  gases  are 
discharged  laterally. — H.  1!. 

Lamps  ;  Incandesce). t  Gas .    C.  G.  Brett  and  F.  Henne- 

bergcr,  London.     Eng.  Pat.  12,259,  June  15,  1901. 

TiiF.KE  is  claimed  an  incandescent  gas  lamp,  comprising 
several  Bunsen  tubes  of  the  double  truncated  cone  form, 
circularly  arranged  on  a  hollow  base,  and  opening  at  their 
tops  into  a  single  burner  head.  The  latter  consists  of  a 
perforated  metal  cone,  surrounded  by  a  taper  casing,  and 
provided  with  a  central  tube,  up  which  air  passes  to  the 
interior  of  the  flame  ;  over  the  annular  space  between  the 
tops  of  the  cone  and  the  casing  is  fixed  an  annular  burner 
outlet  in  the  form  of  a  toothed  wheel.  The  burner  carries 
a  central  support  for  the  mantle,  and  has  a  vertically  adjust- 
.■ible  gallery,  on  which  is  supported  a  tall  chimney,  the 
lower  part  of  which  consists  of  glass  and  the  upper  part 
of  metal.— II.  B. 
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Manl'.es  for  Incandescent  Gai.  Lighting  ;  Mi,nuf„clnre  of 
___.  J.  WilsoD,  Birmingham.  Eng.  Pat.  12,137,  June 
14,  1901. 
To  a  solution  of  nitrate,  or  other  salt  of  thorium,  is  adaod 
a  small  quantity,  not  cxceedins  -"per  cent,  of  phosphate 
of  cerium,  which  may,  if  preferred,  be  dissolved  m  hydro- 
chloric or  other  suitable  acid.  Mvntles  are  made  from  the 
solution  as  usual.  The  claim  is  for  "  the  use  of  all  chemica 
combinations  containiup  both  the  elements  cenum  and 
phosphorus  "  in  the  maniifaeture  of  mantles. —  H.  U. 

Incandescent  Mantles;  Means  or  Apparatus  [C«™r-]/<.r 

Use  in  Lighting  hy .     S.  ISihellcr,   London.     Lug. 

Pat.  4534,  Feb.  22,  1902. 
The  glass  chimney  is  provided  wiih  a  cylindrical  elongation 
for  increasing  the  draught.  At  the  base  of  the  mixing 
tube  there  are  long  air-inlel  slots,  surrounded  by  a  sleeve 
•which  may  be  raised  or  lowered  to  regulate  the  air  supply, 
aud  a  hood,  open  below,  surrounds  the  air  slots,  serving  to 
give  an  upward  direction  to  the  current  of  air.  The  socket 
for  the  mantle-crutch  is  supported  by  a  cross-bar  in  the 
burner  head,  presenting  a  single  ibiu  edge  ouly  to  the 
current  of  gas  and  air.  A  hemispherical  piece  of  wire 
gauze  covers  the  moulh  of  the  burner.— H.  1!. 

Acetylene  Lanterns  or  Lamps.  G.  Uueellier,  Paris. 
Kng.  Pat.  7415,  April  10,  1901. 
Tuts  is  a  vehicular  acetvlene  lamp  fitted  with  two  water 
reservoirs,  one  on  the  top  and  the  other  at  the  back, 
which  are  contiguous  at  one  spot,  and  are  in  constant 
communication.  Water  is  charged  into  the  upper  tank 
thronch  a  depending  tube,  which  has  a  hole  above  the 
water-level,  so  that  the  liquid  is  free  to  rise  or  fall  therein. 
From  the  second  tank  the  water  tr.avcls  under  a  partition 
to  the  tube  leading  to  the  carbide  holder,  said  tube  being 
narrowed  at  its  extremity  and  provided  with  a  double- 
headed  rod  sliding  loosely  in  it  for  cleaning  purposes.  The 
gas-leading  tube  stalls  from  a  point  in  the  water  pipe, 
and  is  bent  into  the  shape  of  an  inverted  U,  the  top  of 
which  is  inside  the  first  water  reser\  oir.  This  leads  to  a 
drying  space, whence  another  similar  U  tube  leads  through 
a  second  drying  space  to  the  burner.  In  the  chimney  of 
the  lantern  are  two  horizontal  air  tubes  so  arranged  that  a 
current  of  warm  air  impinges  on  the  outside  of  the  first 
water  tank,  with  the  objeet  of  protecting  the  liquid  from 
frost.  The  burner  has  a  eoc-ls  underneath  for  reguUuing  the 
"     supply  of  gas, — Y.  H.  I^. 

United  States  Patlkts. 

Oil;  Mithod  of  Burning .     G.  L.  Eadger,  Mass. 

U.S.  Pat.  698,354,  April  22,  1902. 
The  hydrocarbon  or  oil  is  vaporised  under  pressure  by 
heat ;  the  supply  of  vapour  is  divided  into  fine  jets,  and 
each  jet  is  mixed  with  air.  To  each  jet  of  vapour  and  air 
there  is  added,  by  means  of  the  expansive  force  of  the  oil 
vapour  and  in  successive  quantities,  a  further  supply  of 
air  proportional  to  the  amount  of  vapour  supplied  by  each 
iet.  The  several  jets  of  mixed  vapour  and  air  are  combined, 
and  the  mixture  is  ignited.— It.  S. 

Burner;  Liqnid-Fuel .     J.  W.  Neumann,  Louisville, 

Ken.  U.S.  Pat.  698,408,  April  22,  1902. 
The  liquid  fuel  is  fed  to  a  horizont.al  trough-shaped  tray 
from  the  ends  of  a  short  horizontal  lube  placed  centrally 
above  it.  The  trough  is  continued  upwards  on  one  side  to 
form  an  arched  symmetrically-curved  overhanging  hood. 
In  the  front  and  in  the  rear  of  the  tray  there  is  a  shield ; 
and  a  damper,  compiising  a  flat  plate  having  an  inner 
flange,  rests  on  the  front  c'dge  of  the  shield.  The  damper 
partially  closo.s  the  opening  between  the  shield  aud  the 
hood.  The  oil  in  the  tray  is  i/nited.  The  flames  and  hot 
gases  are  deflected  hy  the  hood,  aud  mix  with  a  further 
supply  of  air,  which  is  induced  to  enter  between  tho  baffle 
plate  and  the  hood.  The  whole  of  the  gases  then  ignite, 
aud  pass  under  the  tray  (0  the  flue,  heating  the  former  on 
their  way  sufficiently  to  ia-tantly  vapoiise  the  oil  when  the 
latter  touches  it. — K,  S. 


Burner  for  Furnaces;  Oil  .  AV.  Booth,  San  Fran- 
cisco, Cal.  U.S.  Pat.  698,361,  April  22,  1902. 
The  burner  consists  of  a  rectangular  casing  having  a  crude- 
oil  passage  and  an  adjacent  steam  passage,  separated  from 
one  another  by  a  partition.  At  the  outlet  end  of  the 
casing  is  a  flat,  rectangular  nosepiece,  which  projects  iuto 
the  furnace  and  forms  a  chamber,  the  floor  of  which  is 
horizontal.  In  the  forward  end  of  this  nosepiece  is  a  slit 
in  line  with  the  floor,  entirely  across  the  front,  and  extend- 
ing for  a  distance  back  along  each  side  of  the  extremity  of 
the  nosepiece. — K.  S. 

Gas-Producvr.     Ludn  ig  Mond,  London.     U.S.  Pat. 
697,867,  April  15,  1902. 

Ske  En".  Pat.  8449  of  1901  ;  this  Journal,  1902,  460. 

— H.  B. 

Burner  ;   htcaudescinl  Gas .     F.  E.  Clawsou,  NewMki 

aud  O.  C.  Benjamin,  Orange,  X.J.  U.S.  Pat.  658,37.' 
April  22,  1902. 
TiiEiiE  is  claimed,  in  a  Bunsen  burner,  a  needle-valve 
arrangement  for  regulatins  the  gas  supjily.  Beneath  n 
conical  gas-inlet  nozzle,  which  is  situated  at  the  foot  of  tbt 
mixing  lube  of  the  burner,  is  a  vertical,  pointed  valve- 
needle,  the  valve  seat  being  formed  by  the  interior  wall  o| 
the  conical  nozzle.  The  stem  of  the  needle  passes  dowi 
through  a  central  boiiug  in  a  solid  connecting  piece 
situated  between  the  burner  and  the  gas  pipe,  and  a  recess 
is  provided  at  the  lower  end  of  the  boring  for  a  horizonta' 
aajustinf  nut.  Depressions  are  formed  on  opposite  sides  0' 
the  connecting  piece  to  give  room  for  the  finger  and  thuinl 
in  operating  the  milled  adjusting  nut,  the  nut  having  > 
central  screw  threaded  hole  which  fits  the  threaded  lowc 
end  of  the  valve-needle.  Passages  are  provided  in  tbi 
conncetiug  piece  to  admit  the  gas  from  the  gas  pipe  to  th. 
inlet  nozzle.  By  the  above  arrangement  the  gas  suppi; 
mav  he  regulated  without  moving  any  of  the  upper  pftrta  0 
the  burner. — II.  B. 


Gas  ;  Method  of  Manufacturing  .     F.  W.  C.  SohBid 

wind.  New  York.     U.S.  Pat.  698,062,  April  22,  1902. 

See  Eng.  Pat.  17,494  of  1901;  this  Journal,  1902,  331. 

— H.  1!. 

Gas;  Plant  for  Manufacturing .      F.  W.  C.  Scbii 

wind.  New  York.     U.S.  Pat.  698,063,  April  22,  1903. 

See  Eng.  Pat.  17,510  of  1901  ;  this  Journ.al,  1901,  1197. 

-H.  B. 

Lan'ps,  llgdrocaihon  ;  Apparatus  for  Vislrihuliug  Hydit 

carbon    under    Prcssuie    to  .       J.    G.    Branch,  S 

Louis,  Mo.  U.S.  Pat.  698,364,  April  22,  1902. 
Liquid  hydrocarbon  is  distributed  to  street  lamps  by  tli 
following  arrangement : — The  base  of  one  lamp  forms 
chamber  having  two  compartments  arranged  one  above  tl 
other.  lu  one  there  is  a  tank  for  the  oil;  in  the  other 
vessel  for  compressed  air  or  carbon  dioxide.  Connection 
made  between  the  two,  so  that  the  oil  may  be  forced  1 
rculated  quantities  to  any  desired  number  of  lamps. — B. ' 

Acetylene  Gas  Generator.  G.  P.  Washburn,  Nebraska., 
U.S.  Pat.  698,160,  April  22,  1902. 
In  feeding  mechanism  for  an  automatic  carbide-to-will 
generator  of  the  hopper  type,  the  conical  base  of  ll 
hopper  is  made  in  duplicate,  the  lower  orifice  ben 
noriually  closed  gas-tight  by  a  count er-weiL'hted  pla^ 
which  is  periodically  forced  downwards  from  its  seat  ^ 
the  ckirge  of  carbide  falling  upon  it.  Below  the  movi 
of  the  upper  orifice  is  supported  a  D-shaped  scoop,  havii 
its  convex  edge  upwards,  and  open  at  the  top,  which 
divided  transversely  into  two  compaitmcnts.  Tiiis  bai^ 
horizontally  ;  but  when  the  falling  gasholder  .arrives 
a  certain  position,  it  is  caused  to  lilt  on  a  horizoi. 
axis,  first  in  one  direction  and  then  in  the  other; 
doing  so  it  collects  a  charge  of  carbide,  and  ejects  it  fn 
cithiT  of  its  open  ends  alternately.  Connected  wilb  I 
bearings  of  this  seoop  is  a  vertical  lever,  which  occasiona 
thrusts  the  counterweightcd  plate  away  from  its  seat,  tl 
preventing  it  from  becoming  jambcd.— F.  11.  L. 
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Acetylene  Gas ;  Apparalus  for  (tenerating .     J. 

Nouzaret,  Brussels,     r.8.  Pat.  698,044,  April  •_'2,  1902. 

An  automatic  carbide-to-Wiiter  generator  of  the  side-shoot 
natteni,  in  which  the  carbide  is  carried  in  a  number  of 
buckels  arranged  radially  round  a  horizontally  revolving 
wheel  plaeed  on  the  top  of  the  dcconipotiiug  vessel.  When 
each  buehf't  arrives  over  the  mouth  of  tlie  shoot,  mechanism 
upsets  it,  and  the  carbide  falls  into  the  water. — F.  II.  L. 

Acehjlme  Gas  Gcneralvr.     P.  V.  V.  Mohrer  auil  J.  llopp, 
Philadelphia.     U.S.  Pat.  698,300, 'April  22,  1902. 

A  NON--^i]TO.VA'nc  water-to-carbide  generator  of  tlie  contact 
[uittern.  The  generator  is  divided  almost  to  its  base  by  a 
:entral  vertical  partition.  Parallel  with  the  partition,  an 
ipright  hollow  tube  extends  through  the  top  of  the  decom- 
posing chamber,  and  is  capable  of  being  rotated.  At  its 
lase  this  pipe  carries  a  rectangular  box  loaded  with  carbide. 
Che  box  is  made  with  a  hinged  water-tight  lid,  kept  closed 
ly  a  spring  catch,  said  lid  being  connected  with  a  chain 
\hich  passes  round  the  box  and  up  through  the  hollow 
'ipe  to  the  outside,  and  by  pulling  which,  the  lid  is  opened 
ind  the  carbide  exposed  to  the  action  of  the  water.  When 
(I  operation,  the  box  hangs  on  the  closed  side  of  the  partition, 
■'ov  recharging  purposes  the  upright  pipe  is  given  a  half 
iirD,  hauled  upwards  until  the  box  is  brought  immediately 
plow  a  manhole  in  the  top  of  the  generator,  when  by  opening 
he  latter  and  the  lid  of  the  box,  fresh  carbide  can  be 
aserted. — F.  H.  L. 

iAceti/lciie  Gas  Generator.  O.  J.  Mousselte,  New  Yorit. 
U.S.  Pat.  698,308,  April  22,  1902. 
.  MEcn.4NiCAi,i,Y-FED  carbide-to-watcr  generator  of  the 
opper  type.  The  month  of  the  hopper  is  closed  by  a 
uivex-faced  valve  with  a  diamond-shaped  opening.  This 
connected,  through  its  horizontal  bearings,  with  a  lever 
orkiug  in  a  vertical  plane,  which  is  joined  at  its  other 
itremity  with  a  lever  extending  from  the  holder  bell.  As 
,ie  bell  falls,  the  system  of  levers  moves  in  such  a  manner 
i)  gradually  to  open  the  valve,  the  carbide  then  falling  into 
tc  water.  (I'.S.  Pat.  0.'J9,08G,  Oct.  2,  1900,  is  mentioned.) 
!  — F.  H.  L. 

Acetylene  Gas  Generator,     A.  Yancey,  New  Orleans. 
U.S.  Pat.  098,42.5,  April  22,  1902. 

iisisamechanically-fedcarbidc-to-water  apparatus  on  the 
pper  system,  the  latter  terminating  in  two  cones.  The 
ver  is  closed  by  a  mushroom-headed  valve,  which  is  given 
upward  thrust  (which  opens  the  orifice)  by  means  of  a 
yer  originally  controlled  by  the  movements  of  the  holder 
111.  When  it  rises,  the  apex  of  the  moving  %-alve  enters  the 
How  underneath-side  of  a  similar  mushroom  valve,  which 
.supported  in  the  hopper  by  a  chain,  the  agitation  given 
.this  mannir  to  the  latter  serving  to  loosen  any  carbide 
(ich  may  have  stuck  together  in  the  hopper.  The  whole 
iParatus  is  contained  in  one  tank,  the  generator  and  holder 
iDg  separated  by  a  vertical  partition,  extending  nearly  to 
.the  base  of  the  vessel. — F.  H.  L. 


III.-DESTEUCTIYE  DISTILLATION, 
j      TAR  PEODUCTS,  PETEOLEUM. 

iroleum  in  North- West  Germany;  Prodiirlion  of . 

.  H.  Sachse.    Gliickauf,  1902,  38,  302  ;  through  Chem.- 

leit.,  1S02,  26,  Rep.  119. 
1:5  daily  production  of  petroleum  in  Norlh-West  Germany 
v;  amounts  to  80,000  kilos.  The  oil  zone  extends  without 
a!-eak  for  a  distance  of  about  1.50  kilometres  in  the  great 
lioverian  valley,  which  is  bounded  by  the  Wesergebirge 
»',  the  Teutoburger  Forest,  beginning  in  the  east  near 
Jjnswick,  and  reaching  to  Verde/i  a/AlIer,  parallel  with 
11.  course  of  the  euelosiDg  hills.  The  places  where  oil 
hj  been  found  nearly  all  lie  on  a  line  drawn  from  north- 
'|t  to  south-east  ;  Verden  is  tho  terniiualion  at  the 
nth-east.  Parallel  with  the  main  line  there  are  also  oil 
rt()ns  to  the  south  (Oberg,  Oelsburg,  Sehnde),  and  in  the 
Mb,  at  Holle  in  Holstein.  The  oil  country  lies  in  a 
gfft    depression    in    the    Devonian,    Carboniferous,    and 


Silurian  strata,  in  which  the  more  recent  formations  were 
deposited  and  protected.  The  oil  is  found  here  in  secondary 
ami  tertiary  deposits. 

Greater  devclci])ment  is  to  be  expected  when  more 
numerous  wells  have  been  sunk  to  greater  depths.  At 
1.50 — 170  metres  a  thick  black  oil  is  found ;  at  250  metres  a 
much  lighter  oil.  The  production  of  Wietze  alone  amounts 
to  4.5U — 500  barrels  per  diem.  The  oil  is.generally  obtained 
by  pumping.  There  are  two  chief  finalities  of  tho  crude 
I  oil:  the  heavier  has  a  specific  gravity  of  0-95,  and  gives 
0-5  per  cent,  of  benzine,  12  per  cent,  of  kerosene,  20  per 
cent,  of  spindle  oil  (sp.  gr.,0-89),  14  per  cent,  of  machincrv 
oil  (sp.  gr.,  0-917-i)-93G),  and  10  per  cent,  of  tar.  The 
lighter  gives  6  per  cent,  of  benzine,  34  per  cent,  of  kerosene, 
and  60  per  cent,  of  residuum. — A.  C.  W. 

Crude  Petroleum  from  Feryaiia,  Turkestan. 
K.  W.  Charitschkow.     Chem.-Zeit.,  26,  [33],  357. 

This  oil  contains  paraffin  (2 '6  per  cent.),  and  furnishes  on 
distillation  23-8  per  cent,  of  burning  oil  and  very  little 
bunziue.     It  contains  0-57  per  cent,  of  s\ilphur. — C.  S. 

ExiiLisu  Patknis. 

Mineral    Oils,   nr    the   Distillates    or    Residna    thereof; 

Treatment  of II.  H.  Lake,  London.     From  .1.  S. 

Slewart-Wallace,  Flushing,  Holland.     Eng.   Pat.   10,629, 
May  22,  1901. 

Tins  patent  has  reference  to  the  treatment  of  oils  of  the 
class  mentioned  in  Eng.  Pat.  9796  (this  Journal,  190],  464). 
The  oil  is  first  mixed  with  water,  and  agitated  by  means  of 
steam,  or  steam  and  air,  at  about  180  '  F.  It  is  then  treated 
with  a  solution  of  caustic  soda  previously  brought  to  the 
same  temperature,  after  which  hot  solutions  of  potassium 
permanganate  and  aluminium  sulphate  (preferably  mixed) 
are  introduced,  and  the  liquid  agitated  with  steam,  or  steam 
and  air.  Finall}-,  after  subsidence  of  the  solid  material,  the 
oil  is  transferred  to  the  still. 

If  desired,  the  distillates  obtained  may  be  further 
purified  by  treatment  with  a  solution  of  aluminium  sulphate 
and  sodium  chloride,  or  by  agitation  with  a  small  propor- 
tion of  nitric  or  nitrous  acid  and  iron  sulphate  or  other 
iron  compounds,  and  redistillation  ;  or  this  process  may  be 
applied  to  the  original  oil  prior  to  the  treatment  with 
permanganate  and  aluminium  sulphate. — G.  A.  M. 

Distilling   Apparntu.<!    [^Petroleum,    Tar,    Coal    Products, 

ijc] ;    Continuuusl  1/  Acting   .      C.    Still,    Ueckling- 

hausen,  Germany.     Eng.  Pat.  25,676,  Dec.  16,  1901. 

The  apparatus  is  stated  to  he  especially  applicable  for  the 
recuperation  of  the  heavy  tar  oil  used  as  wash-oil  in  benzene 
works,  and  comprises  a  preheater,  a  distilling  column,  and 
a  condensing  column,  with  suitable  connections  between 
them.  The  liquid  to  be  treated  is  fed  continuously  to  the 
preheater,  from  which  it  passes  to  the  distilling  column, 
where  it  is  subjected  to  the  action  of  jets  of  steam,  the 
vapours  carried  off  by  the  steam  passing,  with  any  vapours 
generated  in  the  preheater,  through  the  condensing  column. 
The  condensing  column  consists  of  a  series  of  chambers,  in 
which  any  of  the  heavy  wash-oil  carried  off  by  the  steam, 
condenses,  the  liquid  so  condensed  flowing  back  into  the 
preheater,  while  the  steam  and  the  benzene  or  other  vapours 
to  be  recovered  are  carried  off  through  a  discharge  pipe. 

— E.  A. 

7\ir,  Pitch,  Petroleum,  and  other  Hgdrocarbon  Mixtures, 
and  the  Extraction  of  Carbon  suitable  for  the  Manu- 
facture of  Electrodes,   Calcium    Carliide,  and   other  In^ 

dastrial   Products  ;   Distillation  or   Utilisation  of  . 

L.  Gaster,  London.     Eng.  Pat.  6739,  March  30,  1901. 

Pitch,  or  the  residue  from  the  distillation  of  tar,  petroleum, 
or  other  viscous  hydrocarbon  mixture  containing  free 
carbon  in  suspension,  or  the  residue  from  the  chemical 
purification  of  petroleum  by  acid,  is  extracted  by  the  aid  of 
naphtha  or  other  volatile  solvent,  forced  in  under  pressure 
(the  material  being  heated  to  maintain  it  in  a  liquid  con- 
dition if  necessary)  :  the  free  carbon  is  then  separated  out 
by  means  of  a  filter  press,  the  tarry  matter  left  in  the  press 
cakes  is  dissolved  cut  by  a  suitable  solvent,  ihe  solvent 
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itself  eliminated  by  water  or  heat,  and  recovered,  whilst  the 
residue  is  fractionated  by  distillation  or  condensation  or  is 
ccuverted  into  asphalt,  as  the  case  may  he.  The  carbon  is 
left  iis  a  Hue  powder,  which  may  be  used  for  the  manutac- 
ture  of  electrodes  without  previous  calcination,  or  may  be 
mixed  wiih  lime  or  other  suitable  material  for  the  mami- 
facture  of  carbides. 

The  apparatus  for  separating  free  carbon  from  a  mixture 
of  pitch  volatile  solvents,  and  free  carbon,  includes  the 
combination  of  a  retort  with  an  automatieaUy-adjusiablo 
revolving  scraper,  a  feed-pipe  supplying  the  mixture  to  the 
retort  throus^h  a  distributiu;;  nozzle,  a  regulating  tap  in 
the  feed-i)ipe,  a  Hushing  pipe  supplying  steam  or  oil  uucler 
pressure  to  the  feed-pipe  or  distributing  nozzle,  and  a 
centrifugal  governor  geared  to  the  scraper  shaft  to  control 
the  regidatiiig  tap.  The  nozzle  is  provided  with  a  cooling 
jacket,  and  the  upper  part  of  the  retort  ,s  fitted  with  a 
stiaiiierfor  intercepting  solid  particles  earned  off  by  the 
vapjurs  on  their  way  to  the  outlet. — C,  S. 

Volatile  Inflammable  Liquids;   Vessels  for  Holdiny  . 

V.  I'osno,  Antwerp,  Belgium.     Eng.  Pat.  14,391,  .luly  1 J, 

1901. 
The  lid  of  the  vessel  is  provided  with  a  sleeve  or  socket  to 
receive  a  hollow  perforated  stopper,  the  interior  of  which  is 
ill  communication  with  the  outer  air  through  a  horizoutiil 
tube  fitted  into  the  sleeve.  A  passage  in  the  inner  end  of 
the  stopper  is  closed  by  a  plug  ot  metal,  fusible  at  a  low 
temperature.  If  the  vessel  become  heated,  the  plug  melts, 
and  the  vapours  issuing  from  outlet  perforations  in  the 
stopper  draw  with  them  a  current  of  air  through  the  hori- 
zontal tube,  the  volume  of  air  so  drawn  into  contact  with  the 
vapours  not  being  suHicient  to  make  ihe  mixture  explosive, 
even  in  case  of  ignition  at  the  outlets.  In  a  modification, 
the  stopper  of  the  vessel  is  fitted  with  a  T-shaped  tube,  the 
branch  which  passes  through  the  stopper  being  provided  with 
a  stopcock  having  two  small  fusible  plugs.  The  horizontal 
branches  of  the  tube  serve  respectively  for  the  issue  ol  the 
vapours  and  for  the  circulation  of  air.  In  another  arrange- 
ment, in  which  there  is  no  stopper,  a  tube  for  the  circulation 
of  air  connects  the  funmd  of  the  filling  aperture  with  the 
]iouriug  siiout.  Keference  is  made  to  Eng.  Tat.  1 '.1,113  of 
lUUO.— R-  A. 

IT.-COLOURING  MATTERS  AND 
DYESTUFFS. 

Melhi/truhazoiiic    Acid;  Neir  Si/iithesis    of 

Fr.  I'n.scher.  U?r  .  1902,  35,  [8].  143G— U37. 
When  pyramidone  is  taken  iutcrnally,_  a  red  dyestufF  is 
found  to  be  present  in  the  urine  (Jalfe,  Her.,  34,  •i7.17). 
Further  examination  showed  that  this  was  identical  with 
Kuorr's  rubazonic  acid.  The  author  describes  a  method 
of  synthetically  preparing  methylrubizonic  acid  having  the 
formula — 

/N(CH3).C.CH3    H3C.C:N    \ 

*      \C0 C N=C.CO/ 

by  ctmdensing  molecular  quantities  of  nitroso-antipyrine  and 
phenylniethylpyrazolone  in  alcoholic  solution.  The  product 
is  insoluble  in  water,  benzene,  ether  and  dilute  acids,  but 
readily  soluble  in  alcohol,  acetic  ether  and  chloroform.  It 
dissolves  with  a  fine  dark-reddish  purpie  colour  in  dilute 
ammonia  and  alkalis,  and  has  not  been  obtained  in  a  crystal- 
line form.  When  boiled  with  dilute  sulphuric  acid  it  yields 
aminophenyldimethylpyrazolone  (amino  -  antli.yrinc)  and 
phenylmelhylketopyrazolone. 

It  is  noteworthy  that  nitroso-antipyrine  readily  condeiise< 
to  indamines  aud  gives,  for  instance,  with  pyrrol,  a  dycstuff 
having  the  formula — 

,NCCH3).C.CH3    CHiCH 

NCO C N:C.CH=^ 

and  with  tolylene  diaminea  djestuff  having  a  dull-red  shade. 

"—1.  A.  L* 


Kelopyratolones.     F.  Sachs  and  H.  Harschall.     Her.,  1902, 
35,  [8],  1437— H39. 

The  authors  condense  phenylniethylpyrazolone  in  alcoholic 
solution  with  nitrosodialphylanilines,  and  treat  the  eon- 
dcusatiou  products  witli  mineral  acids,  obtaining  directly, 
and  with  good  yield,  the  o-diketone,  I -phenyl-;!. methyl- 
4-UetopyrazoIone-5,  having  the  formula — 

HaC.C:^  —V 

>N.CeH, 

When  nitrosodiethylaniline  and  pheiiylmetliylpyrazolonc 
are  condensed  in  alcoholic  solution  in  presence  of  sodium 
carbonate,  the  new  product  forms  large  blackish-green 
crystals  with  an  emerald-green  reflex.  It  melts  at  117"C., 
aud  has  the  formula — 


HjC.CrX     ^ 


(CoHi),X.C6H4.N:C.CO 


/ 


N.CHs 


The  compound  dissolves  in  alcohol  to  a  deep  cherry-red 

colour,  and  dyes  wool  and  silk  violet-pink.  The  corre- 
sponding dimethyl  derivative  crystallises  from  alcohol  in 
small  blackish-green  crystals  with  a  greenish  reflex,  melts 
at  187°  C,  aud  is  less  soluble  than  the  diethyl  compound. 
Both  compounds,  when  dissolved  in  ether  and  shaken  with 
dilute  sulphuric  acid,  decompose,  yielding  phenyhnetbyi- 
ketopyrazolone,  which  sublimes  or  separates  from  petroleum 
spirit  in  shining  bronzy  crystals  melting  at  1 19°  C.  The 
di  ketone  forms  with  water  a  hydrate  melting  at  71°  C,  and 
also  yields  an  oxime  melting  at  157°  C,  aud  a  pheuyl- 
bydrazone  melting  at  155'  C.  On  shaking  with  sulphuric 
acid  and  benzene  containing  thiophene,  a  deep  green 
coloration  is  produced,  whilst  with  o-phenyleiie  diamine  in 
acetic  acid  solution  an  azine  is  formed,  melting  at  225°  C, 
having  a  vermilion-red  colour,  aud  dissolving  in  sulphuric 
acid  with  a  deep  cornflower-blue  colour. — T.  A.  L. 

Methyl  Dcltrminalions  accordinq  to  IJerziy  and  Meyer. 
M.  Busch. 

See  under  XXIII.,  page  725. 

Enolish  Patents. 
Indign    Group     [^Indigo     Dyesiuffs~\  ;     Mamifacture    u»t 
Prodttctivn    of  Aci/lated   Derivatices    brlomjing    to  the 

.     ,T.    Y.   .Johnson,    London.     From    The   liadische 

Anilin  uud  Soda  F'abrik,  l.udwigshafcn,  Germany.     Eng. 
Pat.  9774,  May  10.  1901. 

See  Fr.  Pat.  311,5(32  ;  this  Journal,  1902,  38.— T.  A.  L. 

UialUyiamido-oiydiphemilamines  [Sulphide  lJyesluff.i],und 
Dyestuff's  therefrom;  Manufacture <f .  I!,  li.  Hans- 
ford, Upper  Norwood.  From  L.  Cassella  and  Co.,  Fraiik- 
lort-on-Main,  Germany.     Eng.  Pat.  7726,  .\pril  15, 1901. 

See  Fr.  Pat.  303,524;  this  Journal,  1902,  41.  The 
specification  is  supplementarv  to  Eng.  Pat.  16,247  of  1900  ; 
this  Journal,  1901,  889.— T.  A.  L. 

Colouring  Matter  [Sulphide  Dyestuffs]  for  the  Direct 
Dyeing  of  Black  or  Blachish  Shades  ;  Improvements  in 
the  Manufacture  and  Production  nf .  J.  Y.  John- 
son, London.  From  The  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafen,  Germany.  Eng.  Pat.  11,624, 
June  G,  1901. 

See  Fr.  Pat.  311,438  ;  this  Journal,  1902,  43.— T.  A.  L. 

Azo  Dy^tuffs,  and  of  an   Intermediate  Product  for  Usii 

therein ;    Manufacture     of   A'eu} .      C.    D.    Abel, 

London,     from    The    Actien    Gesellschaft    fiir    Aniliuj 
Fabrikation,  Berlin.     Eng.  Pat.  11,753,  June  8,  1901. 

See  Fr.  Pats.  311,700  and  supplement,  also  311,889;  thi^ 
Journal,  1902,  45  aud  46.— T.  A.  L. 

Colouring    Matter   [Aio  Dyeituffs']  ;    Manufacture  of  a 

Mordant-dyeing   .      C.   1).   Abel,    London.      From 

The  Actien  Gesellschaft  fur  Anilin  Fabrikation,  Berlin 
Germany.     Fug.  Pat.  12,591,  Juno  20,  1901. 
I  See  Fr.  Pat.  311,963  ;  this  Journal,  1902,  4S.— T.  A.  L. 
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Azo  Dycstuffs ;    ^fnuufucluie  and  Production   of  New 

H.    E.   Newton,    Loudon.      From   The    Farben- 

fabrikeu  vorm.  Fr.  ISavcr  and  Co.,  Elberfeld,  Germany. 
Eag.  I'at.  11,S39;  JiinelO,  lUOl. 

SeeFf.  I'iit.  311,342;  tbis  Journal,  iyo2,  41.— T.  A.  L. 

Rkodamine  Derival'ucs  [Pi/ronc  Dyesluffs']  ;  Manujachirc 

of  .     O.   Imray,    Loudon.      From  The    Farbwcrke 

vorni.  Meister,  Lucius  und  Briining,  Hoecbst  a;  Main, 
Germany.     Eug.  Pat.  12,2U2,  June  14,  1901. 

See  Fr.  Fat.  311,815  ;  tbis  Journal,  1902,  44.  On  bydrolysis 
■with  dilute  mineral  acid,  the  acidyl  derivatives  described, 
vield  asymmetric  dialkyi  rhodamines. — T.  A.  L. 

Dyestuffs    [Acridinc   Dyestujfs']    of  the  Acridine  Series; 

Manufacture  of  Yelloio  to  Orange-  Yellow .   O.  Imray, 

London.  From  The  Farbv/erke  vormals  ileister,  Lucius 
und  Briining,  Hoecbst  a  Main,  Germany.  Eng.  Pat. 
2.'),009,  Dec.  ",  1901. 

Whex  tetra-amiuoditolylmelhane  (Eng.  Pat.  17,971  of  18S9  j 
this  .lournal,  ISyO,  933)  i.s  heated  in  presence  of  a  mineral 
acid  with  chloraceiic  acid  or  one  of  its  alkyl  salts,  it  is 
converted  into  a  misture  of  orange  and  orange-jellow  basic 
(Ivi'Stuffs.  Similar  dyestulTs  are  obtained  from  Acridine 
Yellow  or  ils  leueo  compound.  The  new  products  are 
orange-yellow  to  brownish-red  powders,  readily  soluble  in 
hot  water  and  dye  mordanted  cotton  yellow  or  orange-yellow 
shades. — T.  A.  L. 

FkEXCH   P.VTE.MS. 

Azo  Di/eslajfs ;  Production  of .     Badische  Aniliu  und 

Soda  Fabrik.     Fr.  Pat.  315,932,  Xov.  14,  1901. 

The  patentees  6nd  that  the  nitro,  halogen,  or  sulpbo  group, 
ortho  or  para  to  a  diazonium  group  in  an  aromatic  radicle, 
is  readily  replaced  by  hydro.xyl  by  the  action  of  alkaline 
reagents.  They  have  thus  obtained  derivatives  of  o-  and 
p.diazophenol  hitherto  unknown,  or  only  prep.ired  with 
difficulty.  The  following  derivatives  are  suitable  for  this 
invention  : —  2  -  nitraniline  -  4  -  sulphonic  acid,  2.5-  dicblor- 
aailinc-4-  and  -Ssulphonic  acid,  2.3.G-trichloraniline-5- 
sulphonic  acid,  3-chloro-6-nitraniline-4-suIphonic  acid,  2.4- 
dinitraniline,  4-chloro-3-nitraniline,  and  finally  4-chloro- 
3-nitrauili::e-6sulphouic  acid.  In  cases  in  which  the  diazo 
compound  is  readily  converted  by  the  action  of  alkalis  into 
a  nitroscimine,  it  is  necessary  to  employ  alk.ali  acetates 
or  oxalates,  barium  or  magnesium  carbonate,  or  alkali 
bicarbonates,  the  latter  in  not  too  large  an  excess.  In  other 
cases  alkali  caibonates  or  caustic  alkalis  may  be  uscd. 
The  same  reaction  takes  place  by  adding  organic  acids 
to  the  alkali  salts  of  nitrosamines,  or  by  diazotising  the 
amino  tonipounds  with  alkali  nitrite  and  organic  acids, 
avoiding  the  presence  of  mineral  acids.  All  the  diazophenol 
derivatives  combine  with  the  usual  dyestuff  components 
giving  wool  dyestuffs,  the  shades  of  w  hich  are  modified  by 
s  subsequent  treatment  with  chromium  or  copper  sali-s,  the 
fastness  to  light,  washing  and  fulling  being  thereby  also 
considerably  increased. — T.  A.  L. 

SutphiJe  Dt/esluffs ;  Production   of  .     Actien-Gesell- 

schaft  fur  Anilin  Fabrikatioc.  Fr.  Pat.  315,669,  Xov. 
11,  1901.     Supplement. 

AiKYi.-BENZYL-m-TOLriDiNE  sulphonic  acid  is  condensed 
with  tctra-aikyldiaminodiphenylmethaue  in  presence  of  sul- 
phuric acid,  and  the  leuco  product  is  oxidised  with  lead 
peroxide  or  with  potassium  bichromate.  The  product  dyes 
wool  from  an  acid  bath  bright  level  blue  shades  fast  to 
washing.— T.  A.  L. 

Anlhraquiiione  [Anthracene  Dyeslufrs}  ;    Manufacture  of 
New   Derivatives    of  ■    containing    Nitrogen.     !>. 

Bayer  and  Co.  Fr.  Pat.  316,410,  Nov.  7,  1901.  Supple- 
ment. 

AiiKTLATED   a-mouamino-,  diamino-,  or  polyamino  anthra- 
qoinones  containing  negative  groups  (nitro  or  halogen),  are 
condensed  with  primary  aromatic  amines,  yielding  alphyl-   j 
amino-alkylamino-anthraquinone.i.     The  sulphonic  acids  of 


these  products  are  valuable  fast  wool  dyestuffs.  The 
shades  are  red,  blue,  or  green,  according  to  the  relative 
positions  of  the  alphyl-  and  alkyl-amiuo  groups.  More- 
over, when  tertiary  dialkyi  derivatives  containing  uegati\e 
groups  are  condensed  with  aromatic  amines,  one  alkyl 
group  in  the  amino  group  is  removed,  forming  secondary 
derivatives.  -Vs  an  example  of  the  method  employed, 
111  kilos,  of  1.5  nitrodimethylamino-anthraquinone  and 
100  kilos,  of  p-toluidine  are  heated  for  two  hours  to  ISO  C. 
The  melt  is  cooled  to  Sif  C,  and  mixed  with  alcohol,  when 
1 .3 -methylamino -p  -  toluinoanthraquiuone  separates  on 
further  cooling.  The  condensation  product  is  extracted 
with  concentrated  hydrochloric  acid,  and,  after  filtering,  is 
precipitated  with  water.  On  crystallisation  from  pyridine 
or  methyl  alcohol,  it  forms  needles  melting  at  199'  C.  Its 
sulphonic  acid  dyes  unmordanted  wool  red  shades. 

— T.  A.  L. 

Acridtnium    [Acridine   Di/eslujfs]  ;  Manufacture  of  A'ew 

(hinbinalions  of .     Cie.Par.de  Couleurs  d' Aniline. 

Fr.  Pat.  316,467,  Dec.  2,  1901. 

By  heating  Acridine  bases  with  benzyl  chloride  in  nitro- 
benzene, the  benzyl  group  becomes  att.ached  to  the  nitrogen 
atom  of  the  central  ring,  yielding  yellowishorange  to 
reddish-brown  dyestuffs  fast  to  sodium  carbonate  and 
ammonia. — T.  A.  L. 

l.xiTKD  Si.iTts  Patents. 

Indigo  from  Indole;   Process  of  Making  .    P.  .Seidcl, 

Ludwigshafen.  Assignor  to  Badische  Anilin  und  .Sodii 
Fabrik,  Ludwigshafen,  Germany.  LT.s,  Pat.  698,328, 
April  22,  1902. 

Indole  is  treated  with  persulphuric  acid  in  presence  of 
sulphuric  acid.  See  also  Eng.  Pat.  9613  of  1901  ;  this 
Journal,  1902,  471.— T.  A.  L. 

Greenish- Black  Sulphur  Dye  [Sulphide  Dyestuffs],  and 
Methodof  Making  same.  A.  Pfenuiger,  Brugg.  Assignor 
to  The  Chcmische  Fabrik  Brugg  A.  G.  vorm.  Dr.  Zim- 
mermann  and  Co.,  Brugg,  Switzerland.  U.S.  Pat.  698,220, 
April  22,  1902. 

SoDir.w  p-toluene  sulphonate  is  heated  with  sulphur  and 
sodium  sulphide.  The  product  dyes  unmordanted  cotton 
greenish-black  shades  fast  to  light,  from  a  bath  containing 
sodium  sulphide,  carbonate  and  chloride.  See  Fr.  Pat. 
313,5?G  ;  this  Journal,  1902,  169.— T.  .\.  L. 


V.-PEEPAEING,  BLEACHING,  DYEING, 

FEINTING   AND    FINISHING    TEXTILES 

YAENS,  AND  FIBEES. 

Cotton  Tissues;  Influence  of  the  Hygrometric  Stateof , 

upon  their  Tenacity.  A.  Scheurer.  Bull.  Soc.  Ind. 
Mulhouse,  [Jan.— Feb.],  1902,  72,  34—35. 
Ix  determining  the  breaking  strains  of  cotton  tissue.',  atten- 
tion is  drawn  to  the  importance  of  leaving  the  samples  for 
some  time  in  an  ordinary,  dry  atmosphere  before  making 
the  tests.  How  these  are  affected  by  the  presence  of  vary- 
ing amounts  of  moisture  in  the  tissues  is  shown  by  the 
following  results : — 


Tissue  containiop;  normal  amount  of 

moistm'e  (standard). 
Same    tissue    rendered    perceptibly 

damp  with  water. 
Same  tissue  dried,  and   still  in  the 

warm  state. 
Same   tissue    completely    moistened 

with  water. 


Eelative  Tenacity. 

Experi- 
ment 1. 

Experi- 
ment 2. 

Experi- 
ment  3. 

100 

100 

100 

105 

106 

104 

88 

85 

S6 
103 

— E.  B. 
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Cotton  Tissues  ;   Influence  of  variims  Operations  upon  the 

Tenacity   of .     A.  Scheurer.     Bull.    -ioc.    Ind.   Mul- 

house,  [Jan.— Feb.],  1802,  72,  33—31. 
Each  of  the  numbers  given  below  represents  the  average 
result  obtained  in   20  experiments,  the  breaking  strain  of 
the  warp  threads  of  the  tissue  emploj'ed  (75  x  26,  Alsatian 
counts),  being  determined  ; — 

Uelulive 
Tenacity. 

1.  UJeaclied  tibsiic  (standard) lOO 

2.  HunK  for  a  moutli  in  an  ageing  room IW 

3.  „  „  in  a  drying  chamber Oil 

4.  „  „  ill  a  drying  chamber  for  wcollen 

tissues 1)0 

5.  Exposed  for  a  mouth  to  air  and  rain PS 

6.  Passed  20  times  tlirougli  a  lleach-house  washing 

machine 'JO 

7.  Soaped  for  six  hours  at  212°  C.  (2  Rrins.  of  soap  per 

litre) 101 

8.  Soaped  for  12  hours  at  212°  C.  (2  grms.  of  soap  per 

litre)  99 

!).  P:issed  10  times  round  a  calendering  roller  (=  20 

crushes) SO 

in.  Treated  as  n.  followed  by  a  washing 78 

11.  Damped  and  dried  on  a  drying  cylinder  20  times 

in  succession f  7 

12.  Boiled  for  80  minutes  in  a  solution  of  sodium  car- 

bonate (10  grms.  per  litre)  100 

13.  Treated  with  a  Ti  per  cent,  solution  of  liypoehlorilc 

of  lime  at  "/°B.,"  dried  oil  a  drying  cylinder,  and 

then  treated  as  12 100 

U.  Treated  as  13  twice t'S 

Two  experiments  were  made  with  a  sateen  tissue,  which 
was  passed  20  times  through  a  eontiuuous-nashing  machine 
without  tension.  On  testing  it,  its  tenacity  was  found  to 
have  diminished  in  one  ex[ieriment  to  88  (warp  threads) 
and  82  (weft  threads),  and  in  the  other  experiment  to 
8G  and  DG  respectively,  the  original  tenacity  of  the  tissue 
being  100.— K.  H. 

Cotton ;  Action  of  certain  Inorganic  Sulpl.iir  Compounds 

071  .     T.  K.  Ajipleyard  and  T.  li.  Deakin.     J.  Soc. 

Dyers  and  Co).,  1902,  18,  [f)],  128. 

Since  the  introduction  of  the  so-called  Sulphur  Blacks, 
which  generally  contain  an  admixture  of  sodium  thio- 
sulphate,  sodium  sulphide,  sodium  sulphite,  .'odium  sul- 
phate, &c.,  much  damage  has  been  noticed  to  cotton  goods 
dyed  with  these  blacks,  and  the  authors  wanted  to 
ascertain  whether  such  inorganic  sulphur  compounds  or  the 
pure  dyestuffs  themselves  are  the  cause  of  the  detrimental 
result. 

A  special  jam  was  spun,  which  gave  reliable  tests 
throughout  the  whole  of  the  hank. 

Sodium  sul|jhide  was  found  to  have  no  immediate 
tendering  action  on  the  cotton  fibre,  but  sodium  sulphide 
weakens  the  yarn — commeicial  sulphide  to  a  greater  extent 
than  the  pure  salt;  and  by  increasing  the  temperature  ou 
drying,  the  tendering  is  also  increased. 

Testing  the  result  of  different  exposures,  it  was  stated 
that  the  tendering  of  the  yarn  is  increased  with  the  amount 
of  moisture  in  the  atmosphere.  In  a  perfectly  dry  atmo- 
sphere no  tendering  whatever  takes  place,  and  in  one  with  a 
gas  jet  burning,  which  would  obviously  become  gradually 
drier  and  drier,  only  a  slight  tendering  is  noticed.  Copper 
sulphide  tenders  the  yarn  on  exposure,  to  a  less  degree 
than  sodium  sulphides,  and  with  ferrous  sulphide  in  the 
fibre  practicallj-  no  tendering  takes  place  under  any  con- 
dition, except  in  a  damp  atmosphere,  whilst  at  the  same 
time  the  iron  is  partially  oxidised  to  the  higher  state. 

When  yarn  containing  sulphur  is  exposed  in  a  damp 
atmospheie,  its  strength  is  reduced  to  about  one-half  of  its 
original.  It  has  been  suggested  that  this  is  due  to  the 
oxidation  of  the  sulphur  into  sulphurous  and  sulphuric 
acids  (this  Journal,  1902,  -105).  The  authors  conclusively 
proved  that  this  oxidation  does  take  place,  from  tlie  fact 
that  in  all  eases  sulphuric  acid  was  found  in  the  aqueous 
solution  obtained  by  extracting  the  exposed  yarn  with 
water.  With  the  exception  of  the  yarn  exposed  in  a  damp 
atmosphere,  the  amount  of  this  acid  is  so  extremely  small 
that  it  is  only  delected  by  careful  mani]>ulalioii,  and  even 
with  every  precaution  it  was  impossible   to  detect  it  by  any 


method  in  the  yarn  exposed  in  a  dry  atmosphere.  It  has 
been  generally  accepted  that  this  tendering  is  entirely  due 
to  the  chemical  energy  of  oxidation,  hut  at  the  same  time 
the  amount  of  heat  given  out  by  the  formation  of  ll.,st)^ 
may  also  be  regarded  as  playing  some  part  in  the  tendering 
action. — F.  N. 

Indigo ;  Some  Modern   Melliods  of   Produvini/   Dischargt 

and  Resist  Effects  on  and   under  .     W.  G.  White. 

J.  .'^oi;.  Dyers  and  Col.,  1902, 18,  [5],  131. 

TiiK  a]iplication  of  the  chromate  white  discharge,  when 
printed  on  naphthol-prepared  indigo,  invariably  gives  uu 
impure  white,  owing  to  the  formation  of  brownish  oxida- 
tion products  of  the  naphtho!.  Kurz  and  Kuaert's  process, 
which,  it  is  claimed,  overcomes  this  drawback  (this  Journal, 
1897,  4o8),  is  not  economical,  since  the  greater  part  of  the 
chromate  is  lost,  and  there  is  danger  of  lead  salts  being  left; 
in  the  whites.  In  1894,  Bentz  patented  a  modification  of 
the  process  (this  Journal,  1898,  760),  which,  according 
to  the  author,  gives  good  results  in  practice.  Even  dark 
indigo  shades  can  be  discharged  in  this  way. 

An  old  modification  of  the  alkali  prussiate  discbarge 
consists  in  printing  a  paste  containing  red  prussiate  and 
carbonate  of  magni'sia  jiulp.  The  goods  are  steamed  half 
an  hour.  The  method  is  confined  in  practice  to  the  pro- 
ductiou  of  three  or  four  shades  only,  and  it  is  very  difficult 
to  got  a  white. 

Of  all  processes  for  discharging  indigo,  that  by  which 
pigments  and  lake  colours  are  printed  with  albumin  aud 
bichromates,  steamed,  and  discharged  in  the  cutting  bath. 
is  still  the  best. 

One  ol  the  oldest  processes,  which  existed  long  before  the 
calico-printing  machine  was  invented,  is  the  so-ealled  reasi 
style  on  vat-dyed  indigo,  which  is  slill  in  use  in  a  few 
English  works  at  the  present  time.  The  prints  produced  by 
this  method  are  free  from  tendering,  and  give  \eiy  good 
wliites,  but  only  large  aud  coarse  designs  can  be  obtaiocd 
satisfactorily.  This  old  process  has  been  revived  by  a 
patent  by  Messrs.  H.  A.  C'ostobadie  and  The  Calico  Printers' 
Association  (this  Journal,  1902,  250). 

The  author  worked  out  a  modification  of  the  vat  process, 
whereby  some  of  the  diazo  colours  can  be  applied  for  tlie 
production  of  fast  coloured  designs  on  indigo-dycd  cloth, 
which,  whilst  producing  a  fairly  good  imitation  of  block 
work  by  roller-printing  alone,  is  much  cheaper  in  production. 
The  diazo  colour,  suitably  thickened,  is  printed  by  means  of 
an  engraved  copper  roller  on  naphthol-prepared  cloth,  and 
this  is  followed  by  a  second  roller  ou  which  a  facsimile  of  the 
first  design  is  also  engraved,  aud  which  [irints  paste  on  con- 
taining substances  which  act  as  resists  to  the  indigo  during 
the  subsequent  operation  of  vat-dyeing  or  "  skying.''  The 
cloth,  after  drying  with  suitable  precautions,  is  taken  and 
treated  in  the  vats  in  the  usual  way. — F.  X. 

Indigo  ^yaste  Waters.  II.  Maclean  Wilson  and 
E.  D.  Halliwell.  J.  Soc.  Dyers  and  Col.,  1902, 18,  [5],  119. 
Bixz  and  Rung  (ihis  Journal,  189S,  1143)  determined  the 
amount  of  indigo  absorbed  by  the  goods  (in  their  case 
cotton),  and  collected  the  whole  of  the  waste  waters,  from 
which  they  obt.aincd  the  amount  of  indigo  removed  by  the 
washing  aud  scouring.  The  authors  have  determined  the 
amount  of  indigo  extracted  from  the  vat  in  the  dyeing  oi 
one  or  mere  pieces,  and  the  .^mouiit  present  in  the  various 
waters  used  in  the  washing,  scouring,  and  subsequent 
processes,  together  with  the  amount  of  water  used. 

These  waste  waters  can  be  so  treated  as  to  recover  the 
indigo  in  a  useful  form,  and  at  a  cost  less  than  the  value 
of  the  indigo  recovered.  Two  methods  are  worked  on  i 
large  scale. 

In  the  one  cose,  all  the  waste  waters,  washing-off  waters 
waters  after  canbing,  waters  after  soaping,  &c.,  arc  dis-, 
charged  into  a  sctiliug  tank,  the  overflow  running  to  a6lti-r 
Average  samides,  during  a  day  of  lO.J  hours,  of  crude  am 
treated  liquid  were  taken,  and  gave  the  following  results: — 

Grains  of  Indip 
per  Ciallon. 

Untreated  liquid ''08 

Treated  liquid 0-32 

Six  hours'  average  treated  liquid  on  ditteivnt  days    0'21 
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The  iiraoiuit  of  inflijo  dl>cliarfr«fl  was  found  to  be  ii  1  lb.  for 
111  lb.  of  cloth  dyed,  and  of  this  90  per  ceut.  was  retained 
(•  the  treatment  in  the  tanks  and  filters.  Fuller's  earth 
id  other  chemicals  present  acted  as  precipitants,  and 
uised  the  indigo  to  settle  quickly,  but  reduced  the  per- 
intase  of  indigo  present  to  a  very  marked  extent.  A 
iinple  of  the  sludge  of  the  tank  was  analysed,  and  fouud 
I  conl;iin  1-37  per  cent,  of  indigo,  calculated  on  the  dry 
iidw.  The  sludge  itself  taken  from  the  tank,  contained 
;  per  cent,  of  water. 

A  verv  large  percentage  of  Indigo  can  be  obtained  in  the 
\iA<ye  bv  treating  the  w.isb-off  waters  separately,  the  best 
isults  being  obtained  by  using  as  a  precipitating  iigcut  a 
iturated  solution  of  aluminium  chloride,  to  which  sodium 
ithonate  bad  been  added  until  a  precipitate  of  aluminium 
fdrate  was  formed. 

In  the  other  method  the  whole  of  the  washing  waters  from 
le  indigo  dyeing  of  cotton  goods  are  discharged  into  settling 
nks.  The  top  water  is  run  off  by  a  floating  arm,  and  the 
iid^e  pumped  into  tubs,  and,  after  further  treatment  to 
move  zinc  and  other  impurities,  the  Indigo  is  used  for 
aking  up  fresli  vats.  The  moisture-free  sludge  contained 
om  8  to  10  per  cent,  of  Indigo,  which  by  treatment  was 
creased  to  2~>  percent. 

The  following  method  of  analysis  was  used  throughout 
e  experiments.  Qu.antities  varying  from  100  c.c.  to 
UOO  e.e.  were  taken,  air  drawn  through  to  make  certain 
lat  all  the  Indigo  was  oxidised,  hydrochloric  acid  added, 
id  the  liquid  boiled.  This  quickly  precipitated  the  Indigo, 
liich  was  very  easy  to  filter  off  after  washing.  The 
idigo  in  the  residue  was  then  extracted  in  a  .Soxhiet  by 
acial  acetic  acid,  and  precipitated  from  it  by  cooling  and 
luting,  which  left  the  dyestuff  in  a  beautiful  crystalline 
rm.  This  was  further  treated  with  alcohol  and  ether,  and 
cighcd  on  a  tared  filter  paper. — V.  N. 

exists  under  Slcam  Colours  upon  Woollen  Tissues.  It. 
Koechlin.  Hull.  Soc.  Ind.  .Mulhouse,  [Nov. — Dec.], 
1901,  71,  J66— 5G8. 

■OOLLEN  tissues,  prepared  for  printing  by  treatment  with 
ilorine,  are  printed  with  a  resist  mixture  composed  of 
litres  of  gum  ghedda,  4  litres  of  water,  2  kilos,  of  china 
ay,  and  2  kilos,  of  zinc  dust,  and  are  then  padded,  by 
cans  of  an  engraved  roller,  with  solutions  of  appropriate 
festiiSs,  slightly  thickened  with  gum,  and  acidified  with  a 
Dall  quantity  of  tartaric  or  acetic  acid.  The  following 
restuffs  have  given  satisfactory  results  : — Ponceau  N  2  K 
^irrier),  Grenat  for  printing  (Poirrier'),  Acid  Violets  7  15 
id4B  N  (B.A.S.F.),  Orange  G  (B.A.S.F.)  and  Light  Green 
solution  (B.A.S.F.).  By  adding  to  the  resist  prinling- 
ixture  dyestuffs  which  are  not  reduced  by  ziu3  dust,  or 
liich,  after  being  reduced  to  leaco  compounds,  are  readily 
sidised  by  the  air,  two  colour  effects  are  obtained.  A  blue 
liist  is  thus  obtained  with  Indigo  Carmine,  yellow  with 
ersian  berries  or  Thioflaviue  T,  buff  and  oranyc  with 
hosphine,  and  p'uik  with  A/.ocar.nine  or  Safrauine. — £.  B. 

'exists  under  Steam  Colours  upon  i]'oollen  7'/.v.v«e,« :  Ob- 
se.'i'fldo.-i.s'  upon  the  preceding  article.  .1.  Depierre.  Bull. 
Soc.  Ind.  Mulhouse,  [Nov.— Dec],  1901,  71,  508—509. 

1  has  long  been  known  that  zinc  dust  coald  be  employed 
I  resisting,  as  well  as  in  discharging  colours  upon  wool, 
lie  firm  of  Heilmann  Bros.,  of  Mulhouse,  so  used  it  in  the 
oar  186G  in  the  production  of  a  style  of  print  destined  for 
apan,  in  which  the  principal  objects  nf  the  pattern  appeared 
ilh  white  borders  round  them.  This  effect  was  obtained 
V  printing  a  mixture  containing  zinc  dust  and  cover- 
rinting  with  various  colours  which  were  resisted  by  the 
nc.  Resists  were  also  printed  by  roller  and  padded  with 
olet  cr  scarlet.  The  author,  also,  in  the  same  year,  printed 
discharge  mixture  of  1,000  grnis.  ofgnm  solution,  50  grms. 
'  glycerin,  750  grms.  of  zinc  dnst,  and  20  )  gnu-,  of  ammo- 
um  tartrate  upon  grounds  dyed  with  Magenta,  the  tissue 
'US  printed  being  damped,  steimed  for  J  hour,  and 
ashed.  Previous  to  this  time,  however,  Durand,  who 
'reduced  zinc  dust  as  a  reducing  agent  for  Indigo,  bad 
linted  cut  the  possibility  of  its  finding  application  in  the 
ioliarge  styles  of  printing. — E.  B. 


K.NGU.SH    P^\ TENTS. 

Dyeing  Slue  Shades  [Sulplmr  Di/estuffs].  J,  V.  Johnson. 
From  The  Badische  .\nilin  und  Soda  Fabrik,  Ludwigs- 
hafen  on-Uhine,  Germany.  Eug.  Pat.  12,3i:7,  .lune  17, 
1901. 

Ox  moderately  reduciug  with  sodium  sulphide,  sodium 
sulpb-bydrate,  or  a  mixture  of  caustic  soda  and  glucose,  the 
blue  dyestuffs  prepared  by  fusing  indophenol  thiosulphonic 
acids  with  sulphur  and  alkali  sulphides,  deep  blue  solutions 
are  obtained,  which,  after  the  addition  of  common  salt  or 
sodium  carbonate,  dye  vegetable  fibres.  The  dyeings  pro- 
duced are  said  to  be  very  fast. 

On  more  energetic  reduction,  the  dyestuffs  are  converted 
into  their  leuco  compounds,  in  the  solutions  of  .which  both 
animal  and  vegetable  fibres  cau  be  dyed.  The  dyestuffs 
can  be  thus  used  in  conjunction  with  Indigo. 

E.iumplc  /.—loo  parts  of  cotton  materials,  after  being 
moistened,  are  dyed  for  1  hour  at  a  temperature  of  20' — 25°  C. 
in  a  bath  containing  5  parts  of  the  dyeslutf  prepared  from 
dimethylamino-indophenol  tbiosulphonic  acid,  10  parts  of 
crystallised  sodium  sulphide,  and  50  parts>f  common  salt. 
They  are  then  rinsed  iind  dried. 

Example  II.— 2  parts  of  the  above  dyestuff  (Example  I.) 
are  dissolved  by  the  aid  of  3-5  parts  of  caustic  soda-lye 
(containing  about  IS -5  per  ceut.  of  NaOII),  1-5  parts  of 
sodium  carbonate,  and  CO  parts  of  "  Turkey-red  oil  F." 
The  solution  obtained  is  poured  into  one  of  10  parts  of  a  10 
per  cent,  solution  of  sodium  liydrosnlpbite  in  1,000  parts  of 
w.atcr.  The  textile  materials  are  dyed  in  the  usual  manner, 
at  a  temperature  of  about  10'  ('.,  in  the  vat  tlius  formed, 
and  are  afterwards  rinsed  and,  if  necessarv,  treated  with 
acid.  The  dyeings  thus  obtained  when  an  animal  fibre  like 
wool  is  employed,  are  distingui.shed  by  thtir  great  fastness 
to  milling. — E.  B. 

Calico-printing  Machines.  The  Calico  Printers'  Associa- 
tion, Ltd.,  Manchester,  and  W.  \V.  Wilson,  Buckton  Y&Xe 
Eug.  Pat.  13,755,  July  0,  1901. 

An  ordinary  printing  bowl  </  (see  figure)  is  employed, 
with  .any  required  number  of  engraved  printing  rollers,/'— /^. 
The  tissue,  a,  is  printed  with,  e.g.,  two,  aud  cover-printed 
with  a  third  of  these,  and  is  then  led  from  the  bowl,  and 
dried  by  passing  round  the  drying  cylinders  g^~(f\  From 
these  it  is  guided  back  to  the  printing  bowl,  and' is  passed 
uuder,  e.g.,  two  padding  rollers  in  the  set /»—/''.  It  is 
then  dried  as  usual. 

Any  desired  number  of  printing  rollers  may  be  employed, 
and   the  tissue  may  be  printed  and  cover-printed,  printed 
and  padded,  cover-printed  and 
padded,    or   all    three    opera- 
tions of  printing,  cover-print- 
ing,   and     padding    may    be  'V 
performed    together    in    any  /     / 
order  or  combination.  If  found                        /     / 
advantageous,  a  second  set  of                      yS' 
drying  cylinders  may  be  used, 
in    which    case   the    tissue   is 
taken  away  from,  and  returned 
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to,  the  printing  bowl  twice,  instead  of  once,  as  in  the 
example  given.  Again,  the  drying  cylinders  may  be 
placed  in  a  closed  chamber,  and   the  tissue   may  be   heated 
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with  formiildehvde  vapour,  or  otherwise  treated,  before 
being  returned  to  the  printing  bowl.  Further,  an  ageing  or 
drying  chamber  may  be  used  instead  of  the  drying  cylinders. 

— K.  B. 

riiiishiiiij  rubrics  Woien  tcitlt  Coiimrcd  CoUon  or  Linen 
Yarns  [Mfrcerising].  T.  I'iekles,  Uurnley.  Jtng.  Pat. 
I-.>,47G,  June  19,  1901. 
To  avoid  the  diliiuulties  met  with  in  mercerising  weft  yarns 
and  in  weaving  mercerised  yarns,  tissues  are  woven  with 
unmercerised  yarns,  which  may  he  wholly  dyed,  or  partly 
dyed  and  jiartfy  undyed.  After  being  moistened  wiih  water, 
they  arc  mercerised  under  tension,  neutralised,  cleared,  and 
subjected  to  auy  further  finishing  processes  desired.— E.  IS. 

Hi/drosutphilc ;  Manufacture  of  a .    O.  Imray,  London. 

From  Farbwcrke  vormals  Meister,  Lucius  und  liriining, 
Hoechst-am-Main,  Ccrmany.  Kng.  Pat.  12, .510,  June  19, 
190L 
.V  sP.iRiNGi.v  soluble  zinc  hydrosulphite  is  obtained  by 
stirring  45  parts  of  zinc-dust  in  38.j  parts  of  a  bisulphite 
solution  of  40  B.,  and  introdacing  at  the  bottom  of  the 
vessel,  2.57  parts  (all  by  weight)  of  sulphuric  acid  of  sp.  gr. 
12-4'  B.,  the  temperature  being  so  regulated  as  to  prevent 
evolution  of  SO..  ,  The  ziuc  hydrosulphite  formed,  is  sepa- 
rated, and  washed  with  alcohol,  acetone,  or  the  like.  It  may 
be  used  for  dvcing  purposes  direct,  or  may  be  transformed 
into  sodium  'hydrosulphite.  It  a  calcium  sulphite  he 
employed  in  the  described  example  of  the  process,  hydro- 
chloric acid  of  10  per  cent,  should  be  used  instejd  of  sul- 
phuric acid. — E.  S. 

Fibres  and    Tissues;  I'lillim/  and  Oilui;/ .     ('.Sella, 

Biella,  Itiily.  Eng.  Pat.  7491,  April  11,  1901.  iUatc 
claimed  under  Internal.  Conv.,  Oct.  •_',  1900.) 
A  CAsrOR-oii,  soda  soap,  prepared,  for  instance,  from  200 
parts  of  castor  oil  and  100  parts  of  caustic  soda-lye  at  25°  B., 
is  dissolved  in  oleiu  (400  parts),  and  the  product  is  diluted 
with  about  4,200  parts  of  water;  but  the  water  used  may 
vary  according  as  it  is  to  be  employed  in  fulling  or  oiling, 
from  100  to  3,000  parts  for  100  parts  of  oil.  Glycerin  may 
also  be  added. — E.  B. 

French  Patents. 

Tissues;  Ncvel   Effects   in    Mixed   ,  bi/  Local  Car- 

hunisalion  of  Veyelalile  Fibres  [7Vsf«e  Prinliny]  ;   Pro- 
duction of .    E.  Kousscl.    Fr.  Pat.  316,110,  Nov.  20, 

1901. 
TissuKS  composed  of  auim;il  and  vegetable  fibres,  e ;/.,  of 
wool  and  cotton,  are  printed  with  a  thickened  solution  of 
sulphuric  acid  at  8"  B,  an!  heated  to  destroy  the  cotton. 
They  are  then  dyed,  a  uniform  colour  being  obtained  on  the 
wool,  which  is  left  in  the  printed  parts,  and  two  colours  or 
shades  of  colour  being  proluced  upon  the  wool  and  the 
cotton  in  the  unprinted  parts.  The  order  of  the  operations 
may  be  reversed,  the  tissue  being  dyed  before  being  printed. 
Other  suitable  compounds  may  be  employed  instead  of 
sulphuric  acid  in  the  process. — E.  B. 

Fixing  Pigments  icltli  Oilg  Compounds,  India-rubber,  i)-c. 
[Calico  Printing'],  ^oc.  dite  Knglische  WoUenwaaren- 
Jlannfaktur.  Fr.  Pat.  316,229,  Nov.  25,  1901. 
Pigments,  metallic  powders,  &c.,  are  printed  by  means  of 
engraved  rollers,  after  being  mixed  with  a  .5 --20  per  cent, 
sofution  of  a  luetallic  salt  of  sebacic  acid  or  of  a  resin  acid, 
in  liffht  petroleum,  ehloroforni,  carbon  bisulphide,  acetone, 
or  oUier  suitable  solvent ;  or  with  a  5—25  percent,  solution 
of  an  organic  acid  derivative  of  albumin,  such  as  acetyl- 
albumint  or  a  2 ---'-'0  per  cent,  solution  of  india-rubber  or 
gutta-percha  in  linseed  oil.  These  may  be  mixed  together 
or  with  other  vehicles  in  use  in  printing.  Clejr  impressions, 
which  are  fast  to  rubbing,  washing,  soap,  alkalis,  and  acids. 
are  said  to  be  obtained. — li.  B. 

Dgeinj  Tissues  composed  of  Animal  and  Vegetable  Fibres 
icith   Sulphur   Dgestuffs.      Jlanufaclure   Lyonnaise    de 
Mati^res  Colorantes.     Fr.  Pat.  316,243,  Nov.  25,  1901. 
The  addition  of  glucose  (5—10  grms.  per   litre)  to  a  dye- 
bath  coDtainiog  sodium  sulphide  renders  this  innocuous  to 


animal  fibres,  and  at  the  same  time  increases  the  affinity  c 
the  dyestutt  for  the  latter,  so  that  dyeings  of  equal  intcusit 
are  obtainable  on  both  the  animal  and  vegetable  fibres  in 
mixed  tissue.  For  example,  a  tissue  composed  of  equ: 
parts  of  wool  and  cotton  is  dyed  for  about  an  hour  at  SO'  ( 
in  a  bath  containing,  per  litre,  5  grms.  of  Immedial  Blac 
\  extra,  5  grms.  of  sodium  sulphide,  5  gnus,  of  godini 
carbonate,  7  grms.  of  glucose,  and  30  grms.  of  common  sail 
The  black-d)ed  tissue  is  then  rinsed,  soured,  passed  throu" 
a  dilute  solution  of  sodium  acetate,  and  dried. 

In   place  of  glucose,  tannic  aoi^l   and    dextrin   may  b 
employed,  but  the  n^suUs  are  hardly  so  satisfactory. — E.  V\\ 

Printing  Indigo  [I'rodnction  on  lite  Fibre].  So< 
Chiuiii|ue  des  Usines  du  Khone.  Fr.  Pat.  3IC,12 
Nov.  22,  1901. 

The  sodium  bisulphite  compound  of  o-nitropheiiylmetby 
lacloki'toue  (Kalle's  Indigo  salt)  (this  .loiirnal,  1893,  911 
and  9S8  ;  1894,  145  ;  19J0,  243  and  440)  is  not  very  stabli; 
and  in  tissue  printing  gives  a  jield  of  indigo  which  u  coi' 
siderably  below  that  theoretically  obtainable.  .\  greats 
yield  is  obtained  when  a  solution  of  the  ketone  in  dilut 
acetic  acid  is  printed  upon  tl.ssues,  which  are  then  dried  an 
treated  in  the  usual  manner  with  caustic  soda. lye  (15  pt 
cent.).  A  priming  mixture  suitable  for  this  purpose  i 
composed  of  10  grms.  of  the  ketone,  1 10  c.c.  of  acetic  aci 
(40  per  cent.).  40  c.c.  of  water,  and  150  gnus,  of  thickeninj 

— E.  II. 

Tissues    ( Vclrels.    ffc.')  ;  Decoration    of  [Printing] 

G.  Jacquemin.     Fr.  Pat.  315,686,  Nov.  6,  1901. 

Tissues,  more  especially  velvets  and  plushes,  are  dyed,  an 
then  printed  with  solutions  of  various  hypochlorites,  (.j 
those  of  potash,  soda,  lime,  amaionia,  iron,  and  nickel,  nit 
the  obiect  of  producing  decorative  effects  by  modifyin 
the  shade  of  or  destroying  the  colour  in  the  printed  part 
The  solutions  in  question  are  applied  through  stencili  o 
better,  by  means  of  wooden  or  enamelled  iron  roller 
bearing  in  relief  the  designs  to  be  reproduced.  After  b«'D 
printed,  the  tissues  are  dried  and  brushed. — E.  B. 


t 


liesists  upon  Silli,  Ilalf-Sitk,  and   Cotton  ;  Applicalion 

Hgdrosulphites   as  .      The     Badische    Anilio  ui^ 

Soda  Fabrik.     Fr.  Pat.  315,997,  Nov.  16,  1901. 

The  resisting  agent  preferably  employed,  is  the  double  t\r 
sodium  hydrosulphite  (Eng.  Pats.  19.762  of  1899  and  90 
of  1900  ;  this  Journal,  1900,  90J,  and  1901,  13). 

Fabrics  composed  entirely  of  silk,  of  cotton  and  silk,  i 
of  cotton  alone,  arc  printed  wiih  it,  ami  arc  padded  re3pe<  J 
tivelj"  with  solutions  of  basic,  acidic,  or  cotton-subslaotiV  I 
dyestuffs,   basic    or    c^tton-subslantive    dyestufFs,    or   < 
sulphur  dyestuffs. 

A  white  resist  under  dark  blue  upon  silk  tissues  is,  fi 
instance,  produce!  by  printing  a  mixture  of  150  grms.  < 
the  zinc  sodium  hydrosulphite  of  commerce,  10  grms.  i 
ammonia,  and  840  grms.  of  gum  thickening,  drying,  at 
padding  with  a  mixture  of  30  grms.  of  Acid  Violet  7  i 
20  grms.  of  Neptune  Green  S,  7.50  c.c.  of  water,  50  grms. 
acetic  acid  at  6  1!.,  and  150  grms.  of  gum  thickening.  Tl 
tissue  is  then  steamed  for  .\  —  1  hour,  without  pressur 
washed,  and  dried.  Coloured  resists  are  similarly  obtaiai 
by  the  employment,  along  with  the  hydrosulphite,  of  dy 
stuffs  which  are  capable  of  resisting  the  action  of  th 
compound,  e.g.,  Quinoline  Yellow,  ."safranine  T  Mtr 
Khconine  A,  and  Induline  Scarlet.  s 

A  suitable  white  resist  for  halfsilk  tissues  contaias 
larger'proportiou  (namely,  20.)  grms.  per  kilo.)  of  tl 
hydrosulphite.  After  being  printed  with  this,  they  a 
padded  with  a  mixture  of,  for  example.  Methyl  Violet  ' 
Diamoiid  Green  B,  acetic,  and  tannic  acid,  or  with  (J.K«mli 
Blue  3  U  and  a  little  "Turkey-red  oil  E." 

("otton  tissues,  piinted  with  a  mixture  composed  as  in  t 
last  iustance,  are  padded  with  a  solution  of,  for  exanin 
100  grms.  of  Kryogen  Black  BX  C,  KiOgrms.  of  sodii 
sulphide,  and  75  grms.  of  soda-ash.  dissolved  in  625  ( 
of  water,  and  thickened  with  100  grms.  of  dextrin  soluli 
(25  per  cent.).  The  tissues  are  afterwards  steamed  )' 
^ — 1   hour,  and  lightly  .soaped.      .V   yellow   resist  may  ■ 
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lined  with  I'riniulin.  Coloured  resists  may  also  be  pro- 
8(1  hy  adding  acetate  of  alumina  or  of  ehrorae  to  the 
iliiij;  mixture,  and,  after  padding  and  steaming,  dveinc 
1  appropriate  dyestuffs.  It  is  sometimss  advantaeeous 
dd  a  little  "liisniphile  "  to  the  printing  mixture?.--E.  li. 

United  Statkj  Patent. 

'ulose  Solutions;  Method  for  ohtaininy  Threads  front 
— .  E,  lironnert,  NiedermorschTeiler,  and  M.  Freniery 
id  ,J.  UrbanD,  Aaolien,  Germany.  U.S.  Pat.  698,254, 
pril  -li,  1902. 

Fr.  Pat.  30S,7I.^) ;  this  Journal,  1902,  49.— J.  F.  B. 


VI.-COLOURING  WOOD.   PAPER, 
LEATHER,  Etc. 

■aiher  Dt/chig.     V.  Kauschke.     Chem.-Ziit.,  190J,  26 
Kep.  127.  ' 

J  dyestuffs  behave  towa'ds  hide  in  the  same  manner  as 
annins  ;  the  substance  of  the  hide  alone  comes  into  con- 
ation, and  thus  raw  hide  ind  all  kinds  of  leather  can 
red.  Basic  dyestuffs  require  the  assistance  of  certain 
nic  aciils,  which  are  afforded  by  the  tannins  in  the  case 
iirk- and  sumac-tanned  leathers,  and  by  fatty  acids  or 
sed  fatty  .acids  in  the  case  of  chamois,  glace,  &3. 
me-leather  and  raw  hi  le  cmuot  be  dyed  with  basic 
;uff5.  Bark-  and  sumac-t'inned  leather  may  be  dyed 
basic  and  acid  dyestufls.  the  latter  requiring  the  addition 
little  sulpliurie  acid,  which,  if  in  proper  quantity,  does 
ijure  the  leather.  Cbronu-leather  or  raw  hide  cannot 
•ed  with  basic  dyestuffs ;  it  is  exclusivelj-  dved  with 
dyestuffs  iC  it  is  not  to  be  afterwards  treated  with 
ns ;  in  this  latter  ease  it  may  also  be  dyed  in  the 
minner  as  bark-tanneil  leather.  Ulack  leathers  are 
lied  from  bark-tanned  leather  by  means  of  basic 
lift's  and  certain  acid  dyestuft'<,  such  as  Xaphthyl- 
s  Black  ;  for  chrome-leather,  Chrome-leather  Black  C 
■d.-  A.  C.  W, 


ril.-ACIDS,  ALKALIS,  AND  SALTS. 

and   BUachiin/  Puirdcr   b /  Elcctroli/.sis  ;  Prnduction 

,  irilh    Special  Iteference  to  the  Use  of  Merciiri/ 

tetrodes.    J.  Khodin,    (liem.-Zeit.,  1UU2,  26,  Hep.  120. 

jutbor  refers  to  his  apparatus  (Chem.-Zeit.,  1839,  23, 
th's  Journal,  1900,  417),  by  means  of  which  an 
ncy  of  8o  per  cent,  can  be  guaranteed  with  4  volts 
n.  A  calculation  of  the  cost  is  given  (Elektrochem.- 
,  1902,  9,  4)  for  a  production  of  151  tons  of  caustic 
ind  300  tons  of  bleaching  powder  per  24  hours,  on 
sumption  of  a  prime  generator  of  more  than  2,000 
■po.ver. — A.  C.  W. 

onia  ;  Heat  of  Solidification  of .     De  Forcrand 

d  Massol.  Coniptes  Kend.,  134,  [13],  74:i— 74.5, 
it  the  authors  has  previously  determined  the  heat  of 
)n  at  10°  C.  of  liquefied  ammonia  at  -  77°  ( '.  f.i 
I'77  Cal.  ;  calculations  based  ou  the  experimental 
i  of  lietthelot,  Favre  and  Silbermunn,  Regnault  and 
■maun,  relating  to  specific  heats,  &c.,  gave  two  results : 
12  and  +  l-85.')Cal.,  the  mean  result  being  +  1-882 
adding  to  this  the  value  obtained  by  one  of  the 
■s  for  the  heat  of  solution  of  solid  ammonia  at  —  77'  C. 
er  at  lO'C,  the  result  +  r9.j  Cal.  represents  the 
f  .solidification  of  17  ;;rins.  of  liquid  Nib,  at  —77"  C. 
uthors  remark  on  the  similarity  in  physical  and 
:al  properties  of  ammonia  and  water.— J.  \V.  H. 

'rites;  Method  of  Prrpariiii) .     J.  ilatuschek. 

Chem.  lud.,  25,  [9],  207—212. 
iCALi.Y  no  nitrite  but  the  sodium  salt  is  commErcially 
able   in    anything   like     purity,     although    different 
ic  nitrites  vary  so  greatly  in  the  ease  with  which  they 
into  reaction   that  it  is  very  desirable  to  be  able  to 


command  others  than  the  sodium  salt.  The  author  has 
found  It  practicable  to  prepare  certain  metallic  nitrites  by 
double  deeomiiosition  in  concentrated  solutions,  from  the 
soduim  salt  and  a  soluble  salt  of  the  metal  in  question 
and  he  is  extending  his  experiments  to  other  nitrites  beside 
those  which  he  has  as  yet  prepared. 

Barium  Nitrite.— 1  kilo,  of  pure  (1020  grms.  of  98  per 
cent.)  sodium  nitrite  and  1780  grms.  of  barium  chloride  are 
powdered  and  mixed,  then  heated  on  the  water-bath  for 
halt  an  hour  in  a  porcelain  basin  with  I J  litres  of  water 
The  liquid  IS  filtered  hot  from  the  de].osited  Sodium  chloride 
and  the  hltrate  allowed  to  cool,  when  it  yields  a  crop  of 
needles  of  barium  nitrite.  These  are  sucked  drv  by  the 
tilter-pnmp  and  washed  in  the  funnel  with  small  (juantilies 
of  cold  water.  The  mother  liquors,  concentrated  till  the 
separation  of  sodium  chloride  ceases,  are  filtered  cooled  to 
crystallisation,  and  the  same  process  repeated  so  long  as 
the  bulk  of  liquor  is  workable.  'I'he  final  mother-liquor 
the  united  washings,  and  all  the  deposited  sodium  chloride' 
are  then  mixed,  and  tlie  same  process  repeated  on  them  In 
this  way  78  per  cent,  of  the  theoretical  yield  of  barium 
nitrite  was  obtained,  the  composition  of  an  average  sample 
of  the  whole   being   Ba(NO.,)„,    90-36;  NaCI,   2-20  •  HO 

i^^.^wl'l-^'   '■■^^   '"■■■  <=•""•      CCaCN0.,)..HjO  would  giVo 
BaCNOj);,  92-72  ;   H„0,  7-28.]  ^ 

_Mai/ncsium  A'//rj7<".— Molecular  proportions  of  sodium 
nitrite  and  magnesium  sulphate  were  treated  with  water  as 
above,  but  not  heated.  The  mixture  set  to  a  hard  mass 
from  which  pure  magnesium  nitrite  couM  not  be  separated' 
by  addition  of  water.  Alcohol  was  therefore  substituted 
for  water  in  the  original  mixture,  which  was  kej.t  stirred 
until  the  reaction  was  completed,  filtered,  and  tl;e  filtrate 
concentrated  by  vacuum  di.stillation  to  one-third  of  its  bulk, 
when,  after  standing,  minute  prisms  of  magnesium  nitrite 
deposited.  The  yield  was  but  small  however  (18  .rrms 
from  .--il  grms.  of  sodium  nitrite),  for  though  the  alcoTiolie 
solution  is  fairly  stable,  as  it  becomes  diluted  with  water  it 
more  readily  decomposes,  deposits  magnesium  hydroxide 
and  evolves  nitrous  fumes,  according,  the  author  concludes' 
to  the  following  equations —  ' 


(i)Mg(NO.,),,  -I-  HOH  = 

(ii)  Mg(NOi)o  +  2NP3  : 


Mg(OH)2  +  N.,03 
■-  Mg(NO,)2  +  4i\0. 


The   dried  crystals  themselves  gradually   decompose  in  a 
vacuum  over  sulphuric  acid.     The  formula  is— 

Mg(NO..)„  2H,0. 

Zinc  Nilrite.— This  salt,  Zn(XO,,).,.  lIjO,  was  prepared 
in  the  same  way  as  the  magnesium  salt,  in  felted  masses 
of  fine  needles.  It  is  still  less  stable  than  the  magnesium 
salt:  the  dry  sah,  the  aqueous  solution,  and  more  gradually 
the  alcoholic  solution,  giving  off  nitrous  funiei  and  leavin.'  a 
mixture  of  zinc  nitrate  and  hydroxide.— .J.  T.  I).  " 


35,  [8], 


Metallic  Chlorates.     A.  Meusser.     Be 
1414—1424. 

The  author  has  studied  Ihi;  chlor.atcs  of  zinc,  magnesium, 
cobalt,  nickel,  copper,  ami  eadminm  with  reference  to  the' 
hydrates  which  ihey  form,  and  to  the  solubility  of  tiie 
hydrates  in  water.  The  chlorates  of  manganese  and  iron  are 
so  unstable,  even  in  sohilioi:,  that  they  could  not  be  studied 
with  the  others. 

The  chlorates  of  zinc,  magnesium,  cobalt,  and  nickel  were 
obtained  both  .as  hexahydrates,  U"(C1(J3)2  +  6H.O  and 
telrahydratfcs,  R'(Cl(J.,)o  +  4Ho(),  the  former  passing  into 
the  latter  at  somewhat  low  temperatures.  At  temperatures 
near  to  those  of  incipient  decomposition  of  tlie  .salts, 
dihydrates  were  produced,  but  it  was  notpDssible  by  further 
healing  to  obtain  the  anlijdnuis  chlorates. 

Of  copper  chlorate  only  the  tetr.aliydrate  was  obtainable 
and  cadmium  chlorate  yielded  only  the  dihydrate. 

In  all  chlorates  the  change  in  water  of  crystallisation 
occurs  by  2  mols.  of  wa'er  at  a  time,  as  compared  with 
3  mols.  ill  the  case  of  the  nitrates.  All  the  ehlonates  are 
more  soluble  in  water  than  the  corresponding  nitrates.  The 
loss  of  water  of  crystalll-.-ition  is  connected  with  a  radiwl 
rearrangement  of  the  salt  molecules. 
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Details  of  a  large  number  of  determinations  of  the  solu- 
bility of  the  various  salts  are  given,  and  the  results  are 
cxliibiteil  graphically  in  curve-tables.  From  the  latter  it  is 
seen  that  all  the  hexahydrates  show  similar  curves,  and 
there  is  a  like  resemblance  in  the  curves  for  the  tctrahydrates. 
The  limits  of  solubility,  imposed  by  the  transition  of  the  salt 
in  solution  into  one  of  a  lower  degree  of  hydration,  lie,  in  the 
case  of  the  hexahydrates,  between  15°  and  40',  and  in  the 
case  of  the  lotrahvdrates,  between  60°  and  83'  ('.  As  the 
chlorates  of  copper  aud  cadmium  occur  in  only  one  degree 
of  hydration,  their  solubility  curves  are  of  a  continvious 
eharaotor,  and  show  no  transition-points  or  other  resem- 
blances to  those  of  the  other  chlorates.— H.  B. 

Persulphatrs ;  Traduction  of ,  hy  Electrolt/sls  without 

(I  Diaphragm.     E.    Miiller  and    0.   Friedberger.     Zeits. 
fur  Elektrochem.,  1902,  8,  [I?],  230— 23G. 

1  p  a  current  be  passed  through  a  neutral  solution  of  potassium 
sulphate,  it  will  be  observed  that  the  electrolytic  gases  evolved, 
will  contain  a  deficiency  of  oxygen  as  compared  with  those 
])roduced  in  a  sulphuric  acid  voltameter  placed  in  series  in  the 
same  circuit.  In  time,  if  the  current  be  continued,  the 
deficiency  in  the  oxygen  in  a  newly  collected  sample  will 
decrease  until  it  reaches  nil.  At  the  same  time  the  solution 
will  become  gradually  more  alkaline  nntil,  at  the  moment 
when  the  deficiency  in  the  evolved  oxygen  ceases,  the 
alkalinity  will  have  reached  a  permanent  maximum  limit. 
These  phenomena  are  due  to  the  utilisation  of  oxygen  in 
forming  persulphate  and  in  the  freeing  of  a  K-ion  during 
the  process.  The  greater  the  current  density  at  the  anode, 
the  more  noticeable  is  the  effect.  Quantitative  experiments 
were  tried,  using  a  ."ioO  c.c.  vessel  closed  with  an  india- 
rubber  stopper,  suitably  perforated  to  allow  of  the  passage 
of  the  electrodes,  and  to  permit  of  samples  of  liquid 
and  of  gas  being  easily  withdrawn  for  analysis.  Ten  ex- 
periments are  described,  which  have  led  to  the  following 
conclusions.  I'otassium  ])ersulphate  can  be  produced  in  acid 
solutions  and  without  using  a  diaphragm,  with  a  current 
efficiency  of  35  per  cent.  Ammonium  persulphate  can  be 
produced  with  an  efficiency  of  80  per  cent.,  using  a  neutral 
solution  with  an  addition  of  chromate,  and  neutralising  as 
required  with  sulphuric  acid.  This  yield  is  not  inferior 
to  that  obtained  when  diaphragms  are  used,  but  the  voltage 
required  is  lower  (5-9  as  compared  with  8  volts).  Hence 
the  process  is  a  practical  one.  Its  progress  can  be  observed 
and  checked  if  so  desired,  by  the  aid  of  gas  analysis. 

— W.  G.  M. 

English  Patents. 

Sulphuric  Acid  ;  Manufacture  of .     J.  I'otut,  Paris. 

Eng.  Pat.  7710,  April  15,  1901.     (Under  Intemat.  Conv.) 

In  order  to  effect  the  oxidation  of  sulphurous  acid,  it  is 
subjected  to  the  action  of  sodium  nitrate  solution,  '■  pulver- 
ised "  by  an  apparatus  preferably  placed  at  the  upper 
portion  of  the  Glover  tower,  opposite  to  the  jiipe  for  the 
discharge  of  the  gases.  The  '■  pulveriser  "  consists  of  a 
cone-shaped  easing  (of  resisting  material,  such  as  platiu- 
iridium)  along  the  longitudinal  axis  of  which  a  pipe  jnisses, 
terminating  at  the  contracted  opening  of  the  casing,  and  at 
the  other  end  bent  upwards,  and  funnel-shaped  at  the  top, 
to  receive  the  sodium  nitrate  solution.  Another  pipe  enters 
the  casing,  carrying  into  it  steam  under  pressure,  the  outrush 
of  which  at  the  opening,  and  so  around  the  open  termination 
of  the  pipe  conveying  the  flow  of  the  solution,  pulverises  the 
latter  into  the  midst  of  the  sulphurous  gases.  The  sodium 
sulphate  formed  and  carried  into  the  leaden  chambers  is 
stated  to  be  in  small  proportion,  and  not  inconvenient  in 
most  cases. — E.  S. 

Sutplinric  Anhydride  ;  Manufacture  of »■.     H.  Priegleh, 

lierlin.     Eng.  Pat.  11,792,  June  8,  1901. 

'*  A  I'KooiiSs  for  the  production  of  sulphuric  anhydride  from 
sulphurous  acid  and  air  or  oxygen  in  accordance  with  the 
contact  process,  with  special  method  of  heating  the  contact 
material,  the  said  method  being  characterised  by  this  heating 
being  effected  in  the  contact  chamber  itself  by  the  combus- 
tion of  anhydrous  or  dry  solid  or  gaseous  fuel." — E.  S. 


Ammoniacal  and   Other  Liquors,  and  in  Apparatus  ther, 

for;  Impta.  in  the  Distillation  of .     E.  G.  Scot 

London.     Eng.  Pat.  11,082,  May  29,  1901. 

TnK  apparatus  comprises  a  series  of  cylindrical  pipes,  fitte 
with  internal  perforated  plates,  and  closed  at  the  ends  li 
covers,  the  pipes  themselves  being  connected  together  b 
branches  so  as  to  form  a  complete  still.  The  liquor  intn 
dueed  into  the  top  of  the  apparatus  meets,  in  its  descent, 
current  of  steam,  which  distils  oil  the  volatile  poition 
whilst  the  final  effluent  liquor  heats  the  cohl  incomiii 
liquor. — C.  S. 

Pero.ride    of    Magnesium  ;     Preparation    of     Substanc 

Containing  .     A.   Krause,  lierlin,   Germany.     En 

Pat.  2743,  Feb.  3,  1902.     (.See  U.S.  Pat.  098,3'.I9"  below 

To  a  saturated  solution  of  6  kilos,  of  hvdrated  raagnesiu 
chloride  are  gradually  added   2  kilos,  of  sodium  peroxid 
the  temperature  not  being  allowed  to  rise  above  20'  C. 
litre   of  alcohol   is  next  added,  and  after  standing  for  1 
hour  the  precipitate  is  collected  (without  washing),  is  dric 
then  powdered,  well  washed  with  water,  and  again  dried 
50'  to  60°  C.     The  white  and  tasteless  product  is  stated 
be   permanent,  and  to  contain  about  27  per  cent,  of  Mgt 
According  to  an  alternative  process,  in  which  the  operatioi 
are  similar,  the  2  kilos,  of  sodium  peroxide  are  replaced  I 
a  mixture  of  1'45  kilo,  of  ammonium  chloride  with  2  kilt 
of  Na,Oo,  and  3  kilos,  of  crushed  ice  are  gradually  added 
keep  down  the  temperature.    The  product  from  this  prace 
is  stated  to  contain  from  35  to  40  per  cent.  MgO;. — E.  8<  i 

United  States  Patents. 

Brine ;   Treating  .     G.  N.  Vis,  Schwei/ierhalle, 

Switzerland.     U.S.  Pat.  698,341,  April  22,  1902. 

See  Eng.  Pat.  276,  1901 ;  this  .lournal,  1901,  1210.— B.f* 

Magnesium  Pero-ride   Compound.     V.  Fuhrmaun,   Berl 
U.S.  Pat.  698,399,  April  22,  1902. 

Compare  Eng.  Pat.  2743,  1902  (see  above).  An  aqueo 
mixture  is  made  of  a  soluble  magnesium  salt,  a  cor 
spending  ammonium  salt,  and  sodium  peroxide;  alcol 
is  added  after  the  reaction,  and  the  magnesium  peroxi 
comjiound  is  separated  from  the  liquid,  and  dried  at  »1- 
ten)])eraturc. — E.  S.  , 

VIII.-GLASS.  POTTERY,  ENAMELS. 

Glass  and  Hydraulic    Cements;    Studies  on   Zulkovsn 

Theory  of .     .V.  Glacssner.     Chem.  Ind,,  1902, 1, 

[8],  186-^191. 

This  is  a  continuation  of  Zulkowski's  work  on  i 
behaviour  of  glass-forming  acids  towards  fused  all  i 
carbonates.  He  found  that  these  acids  showed  a  mar' I 
tendency  to  form  meta-compounds,  even  in  the  presence  < « 
large  excess  of  alkali.  The  work  was  afterwards  exteu  i 
to  the  behaviour  of  these  acids  towards  alkaliue  earth  t 
higher  temperatures,  and  from  that  lo  the  el.aboralion  0  i 
theory  of  hardening  of  hydraulic  cements.  The  pre:  t 
work  includes  experiments  (1)  as  to  whether  titanic  1 
zirconic  acids,  both  on  being  melted  with  alkali  caiboua-, 
and  also  on  continued  heating  with  lime  and  similar  has, 
behave  like  silicic  acid,  i.e.,  form  meta-compounds,  and  0 
hydraulic  products  :  and  (2)  as  to  what  is  the  nature  of  e 
composition  of  the  hydrates  of  those  pyro-acids,  wlh 
result  from  the  fusion  of  aluminium,  iron,  and  chromn 
oxidSS  with  alkali  carbonates. 

The  results  of  the  experiments  serve  to  illustrate  18 
following  points : — 

1.  Titauie  acid,  like  silicic  acid,  on  fusion  with  pofs$«ii> 
carbonate,  forms  a  mela  compound.  I'ot.MSsium  nia- 
titanatc,  however,  is  decomposed  by  solution  in  >vatcr  (T 
like  the  alkali-ferrite),  while  the  alkali  meta-silicate 's  ii- 

2.  Titanic  acid  yielded  on  healing,  in  a  Seger  oven,  ll' 
two  molecules  of  calcium  carbonate,  a  slightly  fi  d, 
earthy-looking  product,  devoid  of  hydraulic  chara;r. 
which  takes  up  nmch  less  water  than  theory  requires^ "i 
since  these  amounts  of  water  do  not  agree  with  one »D0  if, 
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iin"  can  be  said  with  certainty  about  the  constitution  of 
5  product.  Though  a  strongly  hydraulic  product  (Port- 
d  cement)  is  formed  by  heating  at  a  lower  temperature,  a 
sture  of  silicic  acid  and  alumina,  the  author  only  obtained 
indifferent  mass  on  heating  the  mixture  of  2(Ti0..2CaO) 
Al»<  'i.2CaO,  which  should  have  yielded  a  product  analo- 
is  to  kaolin  cement.  The  addition  of  boric  acid  brought 
Hit  no  better  result. 

).  Zirconic  acid  combines  with  molten  alkali  carbonates, 
s  silicic  and  titanic  acids,  but  combination  results  very 
wly  and  with  great  difficulty  ;  only  n  niono-alkali-mcta- 
oonate  could  be  formed. 

I,  Zirconic  acid  yields,  on  heating  with  two  molecules  of 
cium  carbonate,  in  a  Heinecke  furnace,  a  compound,  which 
iws  no  hydraulic  characteristic,  and  on  hydrolysis  half 
lime  separates,  whereby  a  basic  dicalcium-meta-zirconate 
ornied. 

i.  In  agreement  with  Zulkowski's  results,  it  was  found 
t  on  melting  alumina  with  jiotassium  carbonate  only  one 
lecule  of  potassium  oxide  is  taken  up.  The  mono- 
assinm  aUiminate  so  obtained  is  soluble  in  water,  aud  if 
soliitiou  be  treated  with  carbon  dioxide,  no  mono-hydrate 
■arates  but  the  tri-hydrate  of  alumina, 
i.  On  melting  with  potash,  ferric  oxide  combines,  like  all 
above  substances,  with  only  one  molecule  of  potassium 
de  ;  and  this  ferrite  is  immediately  decomposed  by  water 
)  potassium  hydroxide,  and  a  colloidal  hydrate  of  ferric 
de  with  an  indeterminate  water  content. — W.  C.  H. 

i/stal  Glares  [Pottery']  ;  Nature  of .     E.  K.  Bris. 

iprechsaal,  35,  133.  Chem.-Zeit.,  26,  [16],  Hep., 
34—135. 

the  opinion  of  some  ceramists  the  formation  of  crystalline 
zes  is  attributed  to  the  deposition  of  Willemite  cryst.als 
5nO.S>i0.i)  from  saturated  alkaline  zine  glazes  during  the 
ng  process,  and  is,  therefore,  a  species  of  devitrification, 
list  others  ascribe  the  same  to  the  titanic  acid  usually 
sent  in  these  glazes.  From  the  author's  results  in  u 
ies  of  experiments  with  zinciferous  glazes,  with  and 
bout  titanic  aeid,  it  appears  that  the  last-named  only 
Dish  crystals  sparingly  and  in  the  thicker  portions  of 
layer ;  whereas  if  these  glazes  receive  an  addition  of 
per  cent,  of  rutile,  or  have  a  portion  of  their  silica 
laced  by  titanic  acid,  the  crystals  at  once  increase  in  j 
lensions,  and  sometimes  attain  the  size  of  a  half 
rereigu.  Crystallisation  is  also  facilitated  by  the  pre- 
ce  of  well-fired  (bisenit)  sherds,  by  maintaining  a 
ilonged  uniform  temperature  towards  the  end  of  the 
ng  process,  and  by  \'ery  gradual  cooling  of  the  fired 
re.-C.  S. 

English  Patents. 

ramie  Objicls.  Enamels,  Glasses.  Base  Metals,  and  the 

ike;  Produeing  a  Coat  in  ii  of  Metallic-Lustie  on , 

i.  Zsigmondy.  Jem,  Germany.  Eng.  Pat.  1 1,356, 
luly  l.'j,  1901. 

'OAT  of  metallic  lustre  is  produced  on  ceramic  articles,  . 
imels,  glasses,  base  metals,  ,.*cc.,  by  applj'ing  to  the  objects 
argentiferous  organic  fluid,  containing  less  than  7  per 
if.  of  precious  metals,  and  subsequently  heating  the 
ects  to  a  temperature  of  310°  to  480°  (.'.  A  greyish- 
ite  lustre  is  produced  by  the  use  of  a  fluid  comprising 
ipounds  of  silver,  bismuth,  and  boric  acid  dissolved  in  ' 
,'ntial  oils  ;  and  yellow,  greenish-yellow,  and  red  lustre 
the  use  of  mixtures  of  S'llutions  of  organic  silver,  gold, 
I  bismuth  salts,  in  certain  proportions  (see  this  Journal, 
I),  664).— W.  C:  II. 

'ss;  Com/iosition  for  the  Use  as  a  Backing  for  Opal  \ 

■'(icing  Tiles  and   other  Articles  of .     P.   Stevens,   ' 

irussels.     Eng.  Pat.  24,629,  Dee.  3,  1901. 

•  composition  consists  of  bleached  india-rubber  (15  lb.), 
,1  lb.),  resin  (1  lb.),  sulphate  of  b.aryta  (35  lb.),  or,  in 
■stead,  oxide  of  zinc,  sulphate  of  alumina,  or  other 
,ililebase.  The  ingredients  are  heated  and  thoroughly 
kJ,  and  the  composition  applied  to  the  back  of  the  tiles, 
■  whilst  still  warm,  fine  white  gravel  is  sprinkled  on  to 
1|  I  torm  a  rough  grinning  surface  for  the  fixing  cement. 
I  " "  — W.  C.  H. 


Kilns  for  Burning  Bricks,  Tiles,  and  Pottery.     W.  B. 

Hughes,  London.     Eng.  Pat.  7178,  1901, 

See  under  IX.,  page  708. 

United  St.ites  P.iTENrs. 

Glassware ;  Finishing  Machine  for .     A\'.  R.  McCloy, 

Elwood,  Indiana,  U.S.A.     U.S.  Pat.  697,521,  April   Is! 
1902. 

The  machine  is  for  expanding  the  tubular  ends  of  glass 
articles  (such  as  lamp  chimneys)  whilst  in  the  plastic  state. 
It  consists  of  a  revolving  cylinder,  to  which  fingers  are 
secured,  the  free  ends  of  the  fingers  converging  to  a  common 
centre  ;  headers,  capable  of  a  horizontal  movement,  are  also 
secured  to  the  cylinder.  The  fingers  and  headers  are  worked 
by  a  spring  and  a  "  spreader,''  which  causes  the  fingers  to 
expand,  and  so  form  the  bulb  portion  of  the  chimney. 

— w:  C.  H. 
Glass-gathering  Machine.     1).  C.  Itiplev,  Pittsburg,  Penn., 
U.S.A.     U.S.  Pat.  697,886,  April  15,  1902. 

The  machine  consists  of  a  supporting  frame,  capable  of 
being  moved  towards  or  from  a  furnace,  and  carrying  a 
shaft  to  which  gathering-irons  are  connected.  The  gathering- 
irons  are  made  to  revolve  by  means  of  wheels  gearinir  with 
worms  fixed  to  the  shaft.  By  a  handle  fastened  to  the  shaft, 
the  gathering-irons  can  be  pulled  out  of  the  furnace  m  order 
to  supply  the  glass  to  moulds. — \V.  C.  H. 

Ctag  Hydraulic  Pipe,  Vases,  Crockery-tvare,  Sfc. ;  Proces.i 

of    Strengthening   .     L.    Millet,    Hagerman,    Idaho, 

U.S.A.     U.S.  Pat.  697,642,  A^pril  15,  1902. 

The  inventor  proposes  to  strengthen  pipe  and  other  pottery 
articles,  by  first  burning  them  to  a  proper  consistency,  and 
then  making  a  groove  (helical)  round  the  outside,  in  which 
wire  or  iron  rods  are  wound  tightly,  the  whole  article  beini' 
finally  glazed.— W.  C.  H,  "^ 

IX-BUILDma  MATERIALS,  CLAYS, 
MOKTARS  AND  CEMENTS, 

Glass  and  Hydraulic  Cements  ;  Studes  on  Znlkoivski's 

Theory  of ,     A.  Glaessner. 

See  under  VIII.,  page  706. 

English  Patents. 
Woodwork,  Brick  Walls,  and  the  like  ;  Plastic  Composdwn 

for  .     A.  V.  II.  F.  C.  Clauseu-Kaas,  Copenhagen. 

Eng.  Pat.  2843,  Feb.  4,  1902. 

The  composition  consists  of  an  albuminate  of  an  alkali  or 
alkaline  earth,  with  or  without  a  granular  substance  (such 
as  cork-dust,  &c.),  mixed  with  hbrous  material,  such  as 
paper  pulp,  wool,  wool-flock,  asbestos,  cowhair,  or  the  like. 

W.  C.  H. 

Wood ;  Composition  for  Preserving .     ]{,.  .1.  Stalker 

Chester.     Eng.  Pat.  9691,  irar.?h  10,  1901. 
The  composition   consists   of  crude  resin  spirit  (92  parts), 
carbolic  acid  (4  parts),  and  caustic  soda  or  potash  (4  part.s).' 

— \V.  C.  H. 
Asbestos    Fibre    and   the   like;    Impregnatim/   with    Silica 

Objects   made   of .     0.    D.  Abel,    London.      From 

Siemens   and   Halske   Actienges.,     Berlin.       En?    P-it 
1. 3,206,  June  28,  1901.  *' 

The  method  consists  in  impregnating  asbestos  fibre  and  the 
like,  either  before  or  after  it  is  manufactured  into  an  object 
with  an  iirganic  silicon  compound  (such  as  silicic  esters)' 
which  by  the  action  of  moist  air  deposits  silica,  which  acts' 
as  an  .agglutinant. — W.  C.  H. 

Kilns  or  Ovens  used  for  Calcining  Lime,  Cemrnls.  C'ypsum, 
and  other  Materials ;  Application  of  Gaseous  Fuel  in 

■      E.    Crosland,  Egrcmont,    Cheshire.      Enn-     Pat 

9437,  May  7,  1901.  " 

The  drawing  is  a  horizontal  section  through  the  kiln  at 
about  the  middle  of  its  height.     The  gaseous  fuel  enters  at 
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B,  passes  around  branch  tubes,  C,  into  a  gas  space,  D,  from 
which  it  enters  the  kilu,  F,  throu(rh  ports,  E.  The  essential 
features  of  the  invention  are:  1st,  making  the  interior  of 
the  kiln  approximately  of  an  oblonp;  shape  witli  rounded 
corners  instead  of  circular  as  usual ;  and  2Dd,  twistin;;  the 
upper  portion  of  the  kiln  around  an  axis  through  an  angle 
of  not  less  than  90",  so  that  at  the  top  tlie  major  axis  is  over 


the  short  axis,  c,  c,  whilst  the  minor  axis  is  over  the  long 
one,  h,  b.  In  high  kilns  the  twist  may  he  still  greater. 
This  twist  causes  the  lumps  of  limestone,  &c.,  to  roll  over, 
and  thus  expose  fresh  surfaces  to  the  action  of  the  gas  as  it 
falls  downwards. — R.  S. 

Kilns  for  Burning  Bricks,  Tiles,  and  Pottery.     Vi'.  B. 
Hughes,  London.     Eng.  Pat.  7178,  -Vpril  4,  1301. 

A  CONTINUOUS  kiln  with  a  number  of  chambers,  each 
of  which  is  provided  with  a  furnace,  which  has  a  side  wall, 
with  several  openings  in  it.  to  prevent  the  fuel  coming 
in  contact  with  the  articles  to  be  burnt.  The  chamliers 
are  connected  by  openings  from  one  to  the  next.  Shutters 
are  provided  to  cover  the  furnaces  when  not  alight. 
Passages  are  arranged  to  lead  from  the  ash-pits  to  the 
furnaces  above  the  fires,  hy  which  heated  air  is  supplied. 
The  products  of  combustion  from  each  chamber  are  con- 
veyed by  exits  to  a  common  Hue,  and  thence  to  the  chimney 
stack.  Jleans  are  provided  for  regulating  the  supply  of 
hot  air  to  the  ash-pits  and  furnaces.  The  heated  air  is 
supplied  as  a  blast  by  a  form  of  injector.  The  flues  for  the 
exit  of  the  products  of  combustion  are  divided  into  sections, 
each  of  which  is  provided  with  a  damper  to  regulate  tho 
direction  of  the  products  of  cond)ustiou.  A  deflector  is 
arranged  above  the  furnace  to  prevent  the  flames  licking 
round  the  arch  of  the  chamber. — \V.  C.  H. 

Kilns  ;  Brick  and  such  like .     A.  G.  Brookes,  London. 

From  J.  P.  B.  Fiske,  Newton,  Mass.,  U.S.A.     Eng.  Pat. 

3426,  Feb.  11,  1902. 
The  walls  of  the  kilns  are  furnished  with  fireproof  linings, 
and  the  roofs  are  composed  of  beams  with  fireproof  lining 
between  them.  The  beams  are  provided  with  bearing  sur- 
faces, which  press  on  receiving  plates  on  the  top  of  the  kiln 
walls.  The  fireproof  lining  of  the  roof  is  independent  of 
that  of  the  walls,  and  terminates  short  of  it ;  the  space 
between  the  firepronfing  of  the  roof  and  the  top  cjf  the  walls 
is  filled  with  a  movable  sealing  medium  (sucli  as  sand)  to 
permit  of  the  free  expansion  and  contraction  of  the  roof 
independently  of  the  walls. — W.  C.  H. 

Stone  ;  Artificial .     H.  K.  Carter,  Cape  Town,  South 

Africa.     Eng.  Pat.  9893,  .May  l;!,  1901. 

O.NK  part  by  weight  of  sand,  "  tailings,"  broken  .-tone,  broken 
brick,  clay,  loam,  or  other  appropriate  substance,  mixed  with 
one  part  of  cement,  is  treated  with  two  parts  of  silicate  of 
>oda,  and  one  and  a  i|uarter  ])art  of  silicate  of  potash,  mixed 
with  1  to  ijOO  per  cent,  of  water.  l*'or  the  cement  may  be 
substituted  an  equal  quantity  of  sand,   &c.  ;  the  proportion 


of  water  depends  upon   the  nature  of  the  hard  substance 

employed.  The  plastic  mass  is  moulded  as  required,  dried 
to  a  sufficient  consistency,  and  then  treated  with  a  solution 
of  about  2  oz.  of  cilcium  chloride  dissolved  in  10(1  lb. 
of  water,  until  the  calcium  chloride  has  penetrated  the 
moulded  substance.— W.  C.  IL 

U.MTED  States  Pate.nts. 

Lumber  [Timber']  ;  Process  of  Dri/ing    lied -Wood  

H.  B.  Phillips,  Berkeley, Cal'.,  C.S.A.     U.S.  Pat.  G98,13l' 
April  22,  1902. 

The  lumber  is  placed  in  a  closed  vessel,  into  which  air,  and 
gases  saturated  with  water- vajiour,  are  forced  under  pres- 
sure; the  vessel  is  then  exhausted  by  pumping  out  tlie 
air,  gases,  water-vajiour,  and  the  sap  of  the  wood,  and  the 
vacuous  interstices  of  the  wood  are  finally  filled  with 
carbon  dioxide  gas  bv  pumping  the  latter  into  the  vessel. 

— \V.  C.  II. 
Wood-Presereing   Compound.     C.  Kleiuschmidt,  Assignor 
to   E.   M.   Kleiuschmidt,  both   of   .Seattle,  WashingtOD 
U.S.A.     U.S.  Pat.  G97,632,  April  15,  1902. 
The  compound  consists  of  cryst.  copper  sulphate  (2  lb.), 
"sulphate   of  iron"   (2    lb."),    potassium   cyiinide    (2  lb.)', 
sulphuric  acid  (,4  lb.).  "  prnssic  acid  "  (}  lb.),  and  10 gallons 
of  refined  petroleum. — W.  C.  H. 

Sandstone  ;   Process  nf  Mulling    Dolomitic   .     H.  E. 

Brown,  CoMw.ater,  Michigan.     U.S.  Pat.  097,319,  April 
8,  1902. 

The  process  consists  in  calcining  dolomite,  and  hydratingi 
it  under  pressure,  and  mixing  the  hydratcd  substance 
with  finely-divided  silicious  material,  and  finally  subject- 
ing the  mixture  to  the  action  of  steam  and  ciirhoa  dioxide. 
with  the  object  of  forming  carbonates  aad  silicates.  The 
proportions  suggested  are  5  to  35  per  cent,  of  the  mixed 
calcium  and  magnesium  hydroxides,  and  65  to  95  per  cent. 
of  silicious  material. — W.  C.  11. 

Plaster    of    Paris;     Process    of    Indurating    .    .\. 

Brood.skv,  Montreal.  Canada.    U.S.  Pat.  696.410,  April  1, 
1902.      "  '  I 

The  process  consists  in  immersing  plaster  of  Paris  articles 
in  a  bath  of  boiling  alum  until  th ;  articles  are  thoroogbly 
impregnated  ;  the  loss  of  liquid  by  evaporation  is  compen- 
sated by  the  addition  of  dilute  acid  (vinegar).  It  is  stated 
that  the  treat  aient  does  not  affect  water-colour  de^oratio^^ 
applied  to  the  articles. — W.  C.  11. 

Cement;  Process  of  Making .     ().  Friz,  Niiremberff, 

Germany,  Assignor  to  C.  A.  Kapferer,  ani  W.  Schlcuning 
Munich.     U.S.  Pat.  698,268,  April  22,  19i)2.  | 

By  this  process  a  white  cement,  said  to  \n  suitaUo  (o\ 
decorative  purposes,  is  made  by  mixing  li.iie  and  clay,  a: 
fres  as  possible  from  iron,  with  felspar,  and  burning  Ih 
mass  to  the  verge  of  fusi'jn,  thit  is,  beyond  the  sinterin 
temperature.  The  proportions  suggested  are  4  parts  a 
normal  kaohn  to  6  parts  of  nlagioclase  (albite),  and  abou 
75  parts  of  carbonate  of  lime  to  every  15  parts  of  silica  i 
the  mixture  of  kaolin  and  felspar. —  VV.  C.  H. 


X.-METALLURGr. 

Iron;  Cementation  of  Wrouqht  .     C.  W.  Uildt. 

Chem.-Zeit.,  1902,  26,  l!ep.,  127— 12H. 

The  temperature  required  iii  cementation  is  somewhat  beli) 
the  melting  point  of  the  material.     A  mixture  of  00  pai 
of  wood  charcoal  with  40  parts   of  bone  meal  is  used,  li 
presence   of  the    latter   substance  causing  the   poivder 
remain  miu'e  comjiact  dutiug  the  heating  and  more  certaii: 
excludes  the  air.     Carbon  is  couseiiucully  taken  up  mo 
uniformly,      ■'■'wcdish  liuncashire  iron   or  cast-iron  poor 
carbon  is  employed  ;  pans  which  are  not  to  be  carb(  nis 
are  coaled  with  clay.     The  temperature  required  is  1  lOii 
1200"  C,  and  the  heating  lasts  from  15  hours  to  several  da. 
The   carbon   absorbed   may   reach    1  —  C2   per  cent.;   • 


y  SI,  1902.1 
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ititv  diminishes  iQwards  from  the  surface.  From 
citshiro  iron,  steel  can  be  made,  free  from  red  aud 
shortness,  and  not  eoutainini;  more  manganese  than 
oriffiual  iron.  Cementation  Lancashire  steel  is  very 
ible  for  turning  hard  cast  rollers,  it  cuts  better  and 
Its  less  readily  than  English  cast  steel. — A.  C.  W. 

^Ititiniim  and  its  Associated  Mvtals  ;   Notes  on . 

i\  Kemp.     Eng.  and  Mining  J.,  1902,  73,  [1.5],  512. 

[OST  all  the  platinum  of  commerce  is  obtained  from 
icers "  and  by  hydravilic  processes.  Native  platinum 
;ain:i,  as  a  rule,  70 — S.j  per  cent,  of  Pt.,  whilst  of  the 
T  metals  present,  iron  generally  forms  the  larger 
)ortion.     The  highest  percentage  of  iron  observed  by 

author  was  19 '5,  in  a  specimen  from  the  Urals 
aining  G8'8  per  cent,  of  Pt.  The  amount  of  iron 
dly  decreases  -with  increase  of  platinum  ;  with  amounts 
he  latter  below  80  per  cent.,  iridium  tends  to  become 
■  abundant.  Until  the  amount  of  platinum  falls  l)elow 
ler  cent.,  that  of  iridium  seldom  reaches  5  ;  rhodium,  4  ; 

]ialladiuTn  2  per  cent.  Besides  the  metals  mentioned, 
ium.  ruthenium  and  copper  are  often  present.  As  a 
hanical  admixture,  chromite  is  the  commonest  asso- 
ed  mineral,  whilst  less  frequently,  olivine  and  rarer 
ates  such  as  biotite  and  pyroxene  have  been  observed, 
ts  usual  associations,  platinum  is  found  only  with  the 
c,  igneous  rocks  which  are  rich  in  the  mineral  olivine,  or 
reolite.  Several  cases  have  been  recorded  of  the 
ciation  of  platinum  with  copper-bearing  minerals,  for 
mce,  the  discovery  of  spcrrylite  (Pt  As.,)  in  the  con- 
rates  from  nickel-copper  ores  at  Sudbury,  Ontario. 
!  also  this  Journal,  1839,  .314,710.— A.  S. 

Platinum  Ores  of  Wi/oniing.     Eng.  and  Mining  J., 
"  April  26,  1902. 

he  finding  of  platinum  in  the  copper  ores  of  the  Rambler 
le,  about  50  miles  south-west  of  Laramie,  Wyo.,  caused 
;ulation  as  to  how  the  metal  occurred.  In  a  recent 
ibcr  of   the  American   Jnurniil  of  Science,  H.  L.  Wells 

S.  L.  Penfield  state  that,  by  alternate  treatment  of 
ellite  ore  from  the  mine  with  strong  boiling  nitric  acid 

caustic  soda  solution,  a  concenlrite  was  obtained,  from 
ch  a  few  glittering,  highly  moditied  crystals  were 
alcd,  weighing  approximately  0-00001  grm.  These 
;d  on  heating,  gave  a  sublimate  of  crystalline  arsenious 
fle,  and  the  residue,  when  dissolved  in  aqua  regia  gave, 
evaporation  with  ammonium  chloride,  yellow  octahedral 
stals  of  aniraouium  platinic  chloride.  The  crystals, 
lefcre,  were  doubtless  spcrrylite,  PfAs„,  but  the  authors 
Dot  assert  that  platinum  may  not  occur  in  some  other 
a  in  the  ore.  The  Rambler  ore  is  generally  platiniferoue, 
ning  from  0-P6  oz.  to  1-4  oz.  per  ton  (0-0002  to  0-0048 

cent.),  and  it  may  prove  of  commtrcial  importance. 
e  authors  express  the  hope  that  copper  ores  will  here- 
;r  be  carefully  examined  for  platinum,  since  the  occur- 
ccs  of  spcrrylite  seem  to  show  its  association  chiefly  with 
s  of  copper.     (See  also  this  Journal,  1902,  200,  570.) 

.75  and  Smelting  Products;  The  Sulphur  Content  oj 
— .    H.  von  Jueptncr.     Slahl  u.  Kisen,  22,  387  ;  432. 

•;  sulphur  in  sl-ags  aud  metals  is  always  present  in  the 
n  of  monosulphides.  Molten  slags  dissolve  sulphides, 
the  solubility  is  small  at  the  temperatures  employed  ; 
solvent  capacity  increases  with  the  temperature,  the 
city  of  the  slag,  and  the  content  of  lime  and  manganese 
le.  In  considering  the  mutual  relation  of  pig  iron  and 
t  furnace  slag,  the  impossibility  of  absolutely  freeing  the 
ler  from  sulphur  is  demonstrated,  though  it  maj'  be  ap- 
;imately  effected  by  suitably  selecting  the  slags  and  espe- 
y  having  regard  to  the  composition  of  the  pig  iron.  The 
I  takes  up  more  sulphur  in  propf)rtion  as  its  content  of 
1  ,  CaO,arid  MnO,is  increased,  whilst  the  solvent  capacity 
'e  iron  is  diminished  as  the  percentage  of  carbon  and  man- 
i(se  rises  ;  and  this  view  is  confirmed,  though  not  very 
'lirmly,  by  an  observation  of  the  Martin  process.  In 
1  riionias  process,  the  phosphorus  content  in  the  metal  is 
1  principal  factor,  the  carbon  coming  next,  the  former 
iijmting  complete  desulphurisation.     The   only   way  to 


obtain  an  iron  poor  in  carbon  and  manganese,  and  with  a 
low  sulphur  content,  is  either  to  start  with  matcrial.s  poor  in 
sulphur,  or  to  repeatedly  remove  the  old  slag  and  form  new. 

— C/.  b. 

Aluminium  ;   Vttermining  the  Silicon  Conletit  of — — . 
II.  (ioldschmidt. 

See  under  XXIl I., page  7--> (. 

Sampling  [0;-«]  ;   Automatic  System  of .  P.Johnson. 

S~e  under  '^Wll., page  724. 

English  Patents. 

Iron  or  Steel,  Malleable ;  Process  and  Apparatus  for  the 

Production    of ,   bg  means  of   Blast-Funtace   Gas. 

P.  Eyermann,  Benrath,  Diisseldorf,  Germanv.     Kng.  Pat. 
15,984,  ,\ug.  8,  1901. 

The  blast-furnace  gates  are  first  cleared  of  dust,  and  are 
then  passed  through  reversing  valves  to  a  regenerative 
chamber,  and  thence  to  a  chamber  filled  with  heated  coke, 
and  finally  to  a  special  type  of  opi.n. hearth  furnace,  provided 
with  two  hearths,  one  similar  to  that  of  the  ordinary  type 
of  furnace,  and  the  other  with  tuyeres,  where  they  are  burnt 
with  air  suitably  introduced.  The  tuyeres  are  at  the  side  of 
the  furnace,  and  are  used  to  accelerate  the  proce<s  by 
directing  the  blast  upon  the  liquid  charge,  which  is  kept 
in  motion  by  rocking  the  furiuice.  The  fuel  obaniber,  in 
which  the  fully  oxidised  constituents  of  the  blast-furnace 
gases,  COj  and  ILO,  are  reduced  to  (^O  and  H,  may  be  used 
as  an  ordinary  gas-producer  in  the  absence  of  furnace  gases. 
The  process  may  he  used  in  order  to  render  blast-furnace 
gas  suitable  for  use  in  the  Talbot  process. — W.  G.  M. 

Copper ;  Production  of .      L.  V.  L.  R.  T.  Vildorola, 

Santander,  Spain.     Kng.  Pat.  7725,  April  15,  1901. 

The  ore  is  Sr.st  treated  by  a  wet  process,  whereby  the  copper 
is  obtained  in  solution  as  sulphate.  In  the  case  of  sulphide 
ores  the  raw  material. is  roasted  :  the  sulphur  dioxide  is  con- 
verted into  sulphuric  acid  ;  the  copper  sulphide  is  for  the 
most  part  obtained  as  sulphate,  and  the  other  sulp!]i<les  as 
oxides.  The  charge  is  then  thrown,  whilst  still  liot,  into 
water,  whereby  the  soluble  sulphates  are  rapidly  dissolved. 
The  residue  is  treated  with  dilute  sulphuric  acid,  hot,  to 
dissolve  copper  oxide  jtnd  some  ir(m  which  unavoidably 
accompanies  it.  The  solution  thus  obtained  is  run  into  an 
enamelled  iron  cementing-vat,  in  which  is  suppoited  a 
rotating  iron  drum  more  than  half  immersed  in  the  liquid, 
which  is  then  heated  nearly  to  the  boiling  poiut.  Under 
these  conditions  the  copper  dejiosits  very  rapidly  by  a 
"  simple  immersion  "  process  on  the  iron  drum,  and  is 
removed  by  a  set  of  scrapers  resting  tangentially  to  the 
drum  at  the  upper  portion.  The  scrapers  are  supported  on 
the  sides  of  the  vat,  and  are  so  arranged  that  the  detached 
ccnient-coppcr  passes  by  gravity  down  the  scrapers,  which 
are  turned  up  at  the  sides  to  scoop-shape,  and  so  to  a 
receptacle  at  the  side.  A  wooden  cylinder,  covered  with 
black-leaded  thin  copper  sheet,  serves  as  cathode  ;  it  is 
rotated  within  the  semi-cylindrical  anode.  The  copper  sul- 
pha:o,  o'otained  by  leaching  the  roasted  ore  with  hot  water,  is 
used  as  electrolyte,  any  iron  being  removed  as  oxide  by  the 
addition  of  copper  carbonate  to  the  solution,  and  agitating 
it  when  hot.— W.  G.  JI. 

United  States  Patents. 

Sulphide  Ores  ;  Separation  of  the  Constituents  of  Cample. r 

.     M.   M.   llaff.   New   York,        U.S.   Pat.    6y5,3fiC, 

March  II,  1902. 
Mixed  sulphides  of  zinc  and  lead  are  roasted  with  the  acid 
sulphate  of  an  alkali  metal,  thereby  producing  sulphates  of 
lead  and  zinc  and  sulphur  dioxide,  sulphuric  acid  being  pro- 
duced from  the  latter  by  the  usual  mean«.  The  sulphates 
of  lead,  zinc,  and  alkali  metal  are  treated  v;ith  water  to 
dissolve  the  two  laller,  and  barium  hydrate  is  added  (o  the 
solution  to  precipitate  zinc  hydrate  and  barium  sulphate. 
The  sulphate  of  alkali  metal  is  recovered  from  the  soluiion, 
and  treated  with  the  sulphuric  acid  produced  from  the  roast- 
ing process  to  obtain  acid  sulphate  of  the  alkali  metal  to  use 
in  the  repetition  of  the  process. — G.  II.  R. 
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Assayina  Ores ;  Apparatus  for  .     W.  T.  Armstrong, 

San  Jose,  Cal.     U.S.  Pat.  697,774,  April  1 5,  19u2. 
This    consists    of  a  tubular  receptacle  of   heat-resisting 
material,  closed  at  one  end  and  hafing  a  movable  cover  at 
the  other  end.     In   this   is  inserted  a  lining  or  cupel  of 
carbonaceous  material. — J.  H.  C. 

Zinc-Bearimi  Ores;  Process  of  Purifyiuq .     C.  R   P. 

Steinau,  Cleveland,   Ohio.     U.S.  Pat.  697,898,  April  15. 

1902. 
Zi.vo-hearing  solutions  containing  copper,  lead,  arsenic 
cadmium  and  other  metal.s  kindred  with  zinc  are  treated 
with  zinc  powder,  consisting  of  a  mixture  of  about  75  parts 
of  zinc,  and  25  parts  of  zinc  oxide,  by  which  the  other 
metals  above  named  are  precipitated.  Any  iron  or  man- 
ganese  present  are  then  removed;  lastly,  if  nickel  or  cobalt 
be  prCL^ent,  the  partly  purified  solution  is  treated  with  the 
hydrate  and  hypochlorite  of  an  alkali  to  remove  part  of 
tliesc  metals,  and  finally  again  with  zinc  powder,  so  as  to 
remove  the  remainder. — J.  H.  C. 

Speller;  liefining  .     C.  AVessell,  New  York,  U.S.A. 

"U.S.  Pat.  698,103,  April  22,  1902. 

Fob  every  100  lb.  of  spelter  (whicn  may  be  of  low  grade) 
melted  in  a  crucible,  one  half-pound  of  phosphorus  is 
added.  The  phosphorus,  in  half  pound  portions,  is  wrapped 
in  damp  piper,  attached  to  the  end  of  a  rod,  and  plunged 
iuto  the  molten  mass.  A  stated  proportion  of  crushed  horn 
is  placed  in  the  bottom  ot  the  crucible  before  melting  the 
charge.  It  is  stated  that,  by  adding  2  oz.  of  magnesium  per 
100  lb.  of  spelter,  its  quality  may  be  still  further  improved. 

— E.  .S. 

Cuatimi  Metal  Plates  ;  Apparatus  for .  J.  H.  Williams, 

Monmouth,  England.      U.S.    Pat.    097,909,   1.5th    April 
1 902. 
Caruikrs,  with  clips,  adapted  to  carry  the  plates  edgewise, 
are  arranged  to  move  to  and  fro  in  the  coating-bath. 

—J.  H.  C. 

Allni/.     W.  Rubel,  Ludnigsburg,  Germany.     U.S.  Pat. 
697,544,  April  15th,  1902. 

Tujs  is  composed  of  aluminium  with  from  4  to  7  per  cent, 
of  phosphorus.  This  alloy  is  said  to  be  silvery  in  appear- 
ance ;  it  does  not  easily  oxidise  and  can  be  soldered. 

-J.  H.  C. 

XI.-ELECTEO-CHEMISTRY  AND 
ELECTEO-METALLUEai. 

(yl.)— ELECTRO-CHEMISTRY. 

Electrolytes;  Retrograde  Diffusion  of .     J.  Thovcit. 

Comptes  liend.,  134,  [15], "826— 827. 

Cylinders  were  filled,  one-third  with  a  solution  of  a 
diffusible  substance  and  au  electrolyte,  two-thirds  with  a 
solution  of  the  electrolyte  alone,  the  electrolyte  beiug  of 
uniform  concentration  throughout.  The  concentrations  of 
the  electrolj'le  in  the  three  portions  were  determined  after 
definite  intervals  of  time.  The  following  results  were 
obtained : — 


Concentr.itton  of 

Diltusiblc 

Electrol.vto. 

Time  in 

Electrolyte. 

Substance, 

Hours. 

Upper    Middle  1  Lower 

Third.    Third,  j  Tliinl. 

0-4  HCl 

0-39  NaOl 

16 

0'88t  1    0'390  1    0-.395 

,, 

47 

0-.S78  1     0-3SO       0'40.i 

10  UCl 

0-39  KCl 

47 

0-.W3       0-39i  1     0-413 

,^ 

Its 

O-3'O  1     0-401  ,     0-125 

O-.'i  HXOa 

0-5  AsNOj 

10 

0'48         0-49         O-ni 

„ 

J, 

SO 

0-47    1    0-49    '     0-64 

i(H,SO,) 

1-03  HCl 

62 

1-07         1-01         0  98 

Thus  the  electrolyte  tends  to  concentrate  in  the  lower 
portion,  save  in  the  last  case,  where  the  reverse  occurs.  The 
results  are  quite  in  accord  with  Nerust's  th.ory  of  electrolytic 
diffusion.— J.  T.  D. 


Persulpkutes  ;  Production  of ,  by  Electrolysis  wilhon 

a  Diaphraym.     E.  Miiller  and  O.  Friedberger, 

Sec  under  VII.,  page  700. 

English  P.vtext. 

Accumulators;    Electric    .     J.   E.    G.    ileran.   Pari; 

Eug.  Pat.  5366,  March  4,  1902. 

The  oxides  of  lead  of  the  accumulator  are  enclosed  witlii 
a  porous  sheath  of  magnesium  silicate,  alone  or  with  othi 
materials,  so  that  the  accumulators  are  no  longer  simpl 
frames  from  which  the  oxides  can  become  detached,  bi 
consist  of  a  series  of  closed  receivers  containing  the  activ 
mass,  the  liquid  gaining  access  to  it  through  the  pores  i 
the  sheath.  The  latter  is  made  by  crushing  the  magnesi 
compound,  making  it  into  a  paste,  and  baking  the  muillde 
cases  in  kilns. — W,  G.  M. 

Unitkd  States  Patents. 

Electrolytic  Apparatus  [Metallic  Salts'].     ¥.  McOoniild 
Maine.     U.S.  Pat.  69  7,157,  April  8,  1902. 

A  jiKTALLTc  tank  is  subdivided  into  anode  and  cathor 
compartments  by  spaced,  per.'brated,  metallic  plates,  clci 
trically  connected  witli  it,  and  lined  with  asbestusiliaphragni 
between  which  the  bottom  and  end  walls  of  the  tank  ai 
covered  with  a  layer  of  acid-proof  cement.  The  uppi 
edges  of  the  plates  curve  outwardly  to  form  seats  co  opcri 
ting  with  recesses  formed  in  the  upper  etlges  of  the  ei; 
wall  of  the  tank,  and  the  anode  cover  is  supported  by,  ar 
fits  down  on  the  seat  thus  formed,  to  which  it  is  hermetical 
sealed.  The  positive  electrodes  are  carried  by  this  cove 
and  there  are  negative  connections  to  the  plate  and  tanl 
A  second  cover  closes  the  cathode  compartment  which  b: 
overflow  pipes,  and  to  which,  and  to  the  anode  compar 
ment,  outlet  pipes  for  the  products  of  electrolysis  ai 
connected.  The  .anode  compartment,  which  has  a  gauj. 
for  indicating  the  level  of  the  fluid  in  it,  is  supplied  throu^i 
a  valved  feed-pipe  from  a  vessel  containing  a  float  whii 
controls  the  flow  of  the  liquid. — G.  H.  R. 

Storage  Batteries  ;    Process  of  Making  Plates  for  — i 
A.  Meygret,  Paris.     U.S.  Pat.  098,039,  .\pr.  22,  1902. 

The  electrodes  are  made  by  forcing  a  disintegrated  acti 
mass  through  a  suitable  die-plate,  from  which  it  emerges 
the  form  of  hollow  sticks  or  tubes  of  suitable  contour,  whi' 
are  then  placed  in  a  suitable  mould  into  which  metal  is  n 
and  conducted  into  the  tubes,  the  fluid  metal  remaiaii 
outside  their  bores  constituting  a  frame  integral  with  i 
metal  cores  formed  in  them.  The  plates  thus  formed  a 
coated  with  varnish,  which  is  subsequently  given  t 
necessary  porosity  to  allow  the  fluid  to  gain  access  to  t 
active  material. — G.  H.  R. 

(B.)— ELECTRO-METALLURGY. 

Copper  Cyanide  [Electro-Plating']  Ihiths ;  Substitution' 

Sodium   Sulphite  for  Sodium  Bisulphite    in   -. 

Fischer,  Elektrochem.  Zeits.,  1901,  8,  192—193;  tbrou 
Zeits.  fiir  Elektrochem.,  1902,  8,  [18],  270. 

Pfanhausek's  bath,   which  gives  an  excellent  coatlag 
copper  on  iron  and  zinc  is  made  up  with   sodium  bisulpl' 
and    carbonate,    copper-potassium    cyanide   and  potassii 
cyanide,  the  two  fir.st  named  salts  being  mixed  in  advan 
with  formation  of  COo  and  NsjSO;,.    An  atiempt  to  obvi 
the  necessity  for  the  preliminary  treatment  was  made 
using  an  equivalent  (juautity  of  NaoSOj  direct.     The  resultif 
deposit  in  the  plating-vat  was,  however,  bad  ;  and  it  tbe?- 
fore  appeared  that  the  equation — 

2NaH.S03  +  XajCOj  =  2Na;SOj  +  CO.  +  11,0    . 

does  not  correctly  represent  the  reaction,  -which  is  probai.' 
incomplete.  The  following  bath  is  found  to  give  eicellt 
resuUs  :— Xa-jSOa  (calc),  20  grms.:  XaH.^^Oj,  6  pro; 
NaoSOj  (ealc),  20  grms.;  Cu(CN)i,.H(N',  30  griM.;  .1 
KC.V,  2  grms.  per  litre.  The  currint  density  should  e 
O-OO:!  to  0-004  amp.  per  sq.  cm.  [2-8  to  3-7  per  scj.  ft.],  1 
the  pressure  between  the  electrodes,  which  are  15  cm.  ap,;, 
3  to  2  •  5  volts.—  W.  G.  M. 


»,V  31,  1903.] 
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United  States  Patent. 

Udh;  Process  of  Recovering .     E.  D.  Kendall,  New 

York.     U.S.  Pat.  698,292,  April  22,  1902. 

DiMTE  solution  of  potassium  cyanide,  containiug  the 
tals  ill  solution,  is  made  to  flow  over  and  through  a 
gniental  mass  of  carbon  presenting  a  large  surface  area, 
1  which  serves  as  cathode.  The  anode  consists  of  a  plate 
plates  of  carbon  immersed  in  a  solution  of  potassium  or 
ium  hydroxide  which  is  separated  from  the  cathode 
ation  by  a  porous  diaphragm,  so  tlml  the  cyanogen  set 
!  by  the  electric  current  is  reconverted  to  alkali  cyanide. 
!  flowing  dilute  solution  is  subjected  to  the  action  of  an 
;tric  current  having  sufficient  amperage  and  an  K.MF.  of 
least  .J  volts,  the  flow  being  then  stopped,  and  a  stronger 
ition  of  polassiuin  cyanide  made  to  flow  over  and  through 
carbou  mass,  after  which  the  deposited  metal  is  subjected 
;he  action  of  a  reversed  electric  current  not  exceeding  an 
il.F.  of  5  volts,  using  the  carbon  mass  as  anode,  and  a 
le  of  metal  as  cathode. — G.  H.  R. 

XII.-FATS.  OILS.  AND  SOAP. 

\ty    Oil  of  Lindera   Benzoin  ;   Intcstiyation    of  . 

K.  Cuspari.     Amer.  Chem.  J. ^  1002,  27,  [4],  291— 303. 

!  spice  bush,  or  fever  bush  (^Lindera  hemoin,  Laurus 
zoitO,  grows  in  damp  places  in  all  parts  of  the  Uuited 
tes,  and  in  the  Southern  States  it  is  used  as  a  febrifuge. 
tn  extracting  the  kernels  of  the  berries  with  ether, 
author  obtained  .">4  ■  '>  per  cent,  of  fat,  whilst  ex- 
:tion  with  petroleum  spirit  yielded  an  additional  111  per 
1.  The  tat  was  a  yellow  crystalline  solid,  meltiog 
20'  C.  It  was  very  soluble  in  alcohol,  light  petro- 
n  spirit,  and  acetone,  but  dis.solved  with  more  ditMculty 
anhydrous  methyl  alcohol.  Its  alcoholic  solution  was 
tral  towards  litmus.  The  saponification  value  was 
Qd  to  be  284 -4,  and  the  Reichert  value,  1-29 — 1-34. 
Sxamined  by  the  usual  methods,  the  fat  was  found  to 
sist  of  a  mixture  of  the  glycerides  of  capric,  lauric,  aud 
c  acids,  of  which  the  lauric  acid  was  present  in  the 
itest  proportion. — C.  A.  M. 

uric  Acid  and  Some  of  its  Dciiratives.     C.  E.  Caspar!. 
Amtr.  Chem,  J.,  1902,  26,  [4],  303—311. 

E  author  states  that  the  seeds  of  Lindera  benzoin  are 
best  known  source  for  obtaining  a  plentiful  supply  of 
tic  acid.  Tbe  acid  prepared  from  this  fat  melted  at 
C.  and  boiled  at  IGC  C.  under  a  pressure  of  10  to 
mm. 

.Tie  chloride,  C,,H.,3.C0.C1,  was  obtained  by  heating  the 
1  with  a  slight  excess  of  phosphorus  trichloride  for  15  to 
minutes  on  the  water-bath,  and  purified  by  distilUition 
ler  reduced  pressure.  It  boiled  at  143'  C.  under  a 
ssure  of  18  mm.,  and  remained  liquid  when  cooled  to 
T  C. 

"Le  amide,  anilide,  and  various  metallic  salts  of  lauric 
il  were  also  prepared,  and  are  described  in  the  paper. 

— C.  A.  M. 

icerides  of  Fatly  Acids  ;  Double  Melting  Points  of . 

H.  Kreis.     Chem.-Zeit.,  1902,  26,  [35],  384—385. 

NSEN  (this  Journal,  1902,  553)  has  recently  claimed  to 
'e  isolated  four  mixed  glycerides  from  beef  and  mutton 
,  but  not  having  observed  the  phenomenon  of  a  double 
Iticg  point,  even  in  the  case  of  tripalmilin  or  tristearin, 
has  called  in  question  the  correctness  of  the  statements 
Duffy  and  Heintz  as  to  the  melting  point  of  tristear'n. 
u  reply  to  this,  the  author  gives  an  account  of  his 
leriments,  in  the  course  of  which  he  has  frequently 
iced  this  phenomenon.  Thus,  for  example,  by  the 
;ated  crystallisation  of  the  kidney  fat  of  the  ox  and  pig 
n  ether,  frac'ions  with  the  melting  points  shown  in  the 
e  were  obtained. 

t  is  also  pointed  out,  ;is  corroborative  evidence,  that  the 
almitin  and  tristearin  synthetically  prepared  by  Scheij 
c.  trav.  chim.  Pays-Bas,  1899,  18,  169)  both  had 
ble  melting  points. 


Fraction 


Ox  Fat. 


PiRs'  Fat. 


1st  cr.vstiiHisatiou. 

2Md 

SrJ 

4th 


45  and  .14 
40    „    65 

47  „     07 -o 

48  „    58'7 


°  C.         "  c. 

47     and  112  . 
49       „    01 
50-1    „    04'8 
50'4    „    65 


As  regards  the  mixed  glycerides  which  Hansen  claims  to 
have  isolated,  the  author  points  out  that  no  evidence  of 
their  idevuity  is  offered  beyond  the  iodine  and  saponification 
values;  and  that  since,  in  most  instances,  the  latter  value 
was  determined  on  quantities  of  0-lj  to  0-43  grm..  a 
very  trifling  error  (0  •  1  c.e.)  in  the  titration  would  make  a 
difference  of  6-5  to  17-9  units  in  the  value,  i.e  ,  in  un- 
fav<nirable  cases,  of  nearly  as  much  as  the  difference 
between  the  saponification  values  of  tristearin  and  tripalmilin. 

— C.  A.  M. 

Puts  ;  Decomposition  of ,  hi/  Micro  Organisms. 

K.  Schreiber. 

See  under  XXIV.,  page  728. 

C/iuleslcrol    and   Pht/tosfcrol  in    Mixiarcs   of    pally    and 

Mineral  Oils;  Separation  of .     J.  Marciisson. 

See  under  XXIII.,  page  725. 

Snaps  ;  Determination  of  Ethereal  Oils  in .    C.  Maun. 

See  under  XXIII.,  page  72G. 

Enqmsii  Pate.nts. 

Oils,   Patty  Matters,  Glycerin,  JWt.r  ;   Pro -ess   and  Appa- 
ratus  for    Refinitiq    ,  and  for    the    Extraction    of 

Perfumes  from  Floicers.  E.  Douillet,  La  Garenne- 
Colombcs,  France.  Eng.  Pal.  14,329,  July  13,  1901. 
I.N  this  process,  which  is  embodied  in  a  series  of  claims, 
the  oil  is  treated  with  benzine  or  carbon  bisulphide,  then 
subjected  to  the  successive  action  of  a  current  of  alcoholic 
vapour  .and  of  steam  accompanied  by  hydrogen,  and  finally 
filtered  through  a  bed  of  animal  charcoal,  which  may  also 
contain  magnesium  carbonate.  During  the  passage  of  the 
steam  and  hydrogen,  the  oil  is  maintained  at  a  high  tempe- 
rature (about  150'  C),  this  being  conveniently  effected  by 
means  of  a  calcium  chloride  balh. 

It  is  slated  that  when  this  process  is  used  for  the  separa- 
tion of  perfumes  extracted  from  flowers  by  means  of 
fatty  oils,  rancidity  of  the  latter  does  no  harm,  since  the 
perfumes  volatilising  with  the  alcohol  can  be  separated 
from  the  products  of  rancidity  which  are  carried  away  by 
the  current  of  hydrogen. — C.  A.  II. 

Oil  adapted  for  Sitlphonating  from  Cotton  Seeds;  Manu- 
facture of .     O.  Imray,  London.     From  American 

By-Products  Co.,  New  Vork.     Eng.  Pat.  19,586,  Oct.  1, 
1901. 

The  mixture  of  oil  and  other  substances  obtained  by 
extracting  cotton-seed  hulls  with  a  volatile  hydrocarbon, 
preferably  naphtha  vapour,  is  stated  to  yield  a  sulphonated 
product  which  forms  a  cheap  and  efficient  substitute  for 
sulphonated  castor  or  olive  oil. 

In  the  type  of  apparatus  preferred  for  this  process,  the 
hulls  are  placed  in  a  digester,  through  which  the  naphtha 
vapour  is  made  to  circulate  in  a  downward  direction,  the 
condensed  liquid,  with  the  oil,  &c.,  in  solution,  returning  to 
the  vapour  generator,  where  the  solvent  is  again  evaporated. 
When  the  extraction  is  complete,  the  naphtha  remaining  in 
the  hulls  is  expelled  by  means  of  a  current  of  hot  air,  aud 
condensed.  The  extracted  oil,  &c.,  is  sulphonated  in  a 
lead-lined  kettle  cooled  by  cold  water  circulating  through  a 
surrounding  jacket. — C.  A.  M. 

Tallow  and  like  Fatly  Bodies;  Process  of  Melting  . 

E.   G.  Scott,  London.     Eng.  Pat.  11,153,  May  30,  1901. 

According  to  this  patent  the  crude  fat  is  subjected  to  the 
action  of  a  vaciuun  pump  in  a  digester,  with  the  result  that 
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the  steam  subsequently  admitted  penetrates  the  tissue  more 
readily.  After  the  mass  has  been  heated,  a  vacuum  is  again 
created  to  burst  the  fat  cells,  and  the  fat  melted  by  the 
fresh  introduction  of  steam,  and  run  off  through  a  discharge 
pipe.  The  gases  drawn  off  by  the  vacuum  pump  are 
discharged  into  water  or  into  a  furnace. 

It  i.s  claimed  that  this  process  gives  an  increased  yield 
of  a  purer  product  in  a  shorter  time  than  is  possible  by 
the  usual  methods, — C,  A.  M. 

Lubricating  Compound.    C.  H.  Kerry,  Manchester.     Eng. 

Fat.  9796,  May  11,  1901. 
Tins  preparation,  which  is  specially  intended  for  lubricating 
the  pistons  and  valves  of  condensing  engines,  consists  of  a 
neutral  or  alkaline  soap,  with  which  is  incorporated 
plumbago  or  other  suitable  insoluble  mineral  substance, 
such  as  steatite. — C.  A.  M. 

United  States  Pate.sts. 

liendcrinti  Apparatus.  J.  C.  W.  Stanley,  London. 
U.S.  Pat.  696,506,  April  1,  1902. 
An  apparatus  consisting  of  a  closed  vessel  with  a  per- 
forated false  bottom,  above  which  is  a  vertical  plate  divid- 
ing the  upper  part  into  two  compartments  communicatiug 
at  one  end.  The  oleaginous  matter  is  heated  in  these  com- 
partments by  means  of  perforated  steam  pipas  v?hilst  kept 
in  motion  and  broken  up  by  a  suitable  mechanical  device. 

— C.  A.  M. 

Oil;  Apparatus  for   Scparatinq   Solvents  from  .      C. 

Erisman,  Illinois,  U.S.A.     U.S.  I'at.  698,398,  April  22, 

1902. 
An  apparatus  consisting  of  a  closed  chamber,  which  con- 
tains a  vertical  pipe  or  coil  of  pipes,  through  which  steam 
or  other  heating  material  circulates.  The  solution  of  oil 
is  introduced  into  a  tank  at  the  top,  whence  it  trickles  in 
a  thin  film  over  the  hot  pipes,  wiih  the  result  that  the 
solvent  is  evaporated  and  condensed  in  a  chamber  above, 
whilst  the  oil  is  collected  in  a  receptacle  below. — C.  A.  M. 

Lubricant ;  and  Process  of  Making  same.     W.  F.  Downs, 
Jersey  City,  U.S.A.     TI.S.  Pat.  697,996,  April  22,  1902. 

The  lubricant  consists  of  particles  of  a  solid  lubricant 
coated  with  an  oil  in  which  it  is  insoluble,  and  suspended  in 
an  enveloping  oil  with  which  the  coating  oil  is  not  miscible. 
Preferably,  finely-divided  graphite  is  used  as  the  solid 
lubricant,  castor  oil  as  the  coating  oil,  and  a  mineral  oil  of 
specific  gravity  from  22°  to  40'  B.  as  the  suspending 
medium.  The  proportion  of  coating  oil  required  is  usually 
about  7  per  cent,  of  the  weight  of  the  graphite  taken,  and 
the  coating  is  effected  at  a  temperature  of  about  100°  C, 
and  the  product  should  not  be  pasty,  but  crumbly.  The 
coated  particles  are  then  suspended  in  the  enveloping  oil  by 
rapid  stirring  or  boiling.  "  For  the  best  results  the  final 
lubricant  should  not  contain  more  than  3  per  cent,  of 
graphite,  and  in  the  less  viscous  mixtures  this  proportion 
may  be  reduced  considerably." — E.  S. 


XIII -PIGMENTS,  PAINTS;  EESINS. 
VARNISHES;  INDIA-RUBBER.  Etc. 

(B.)— RESINS,  VARNISHES. 

Manila  Copal :  The  Pesin  of  liammnra  Orientalis. 
A.  Tschirih  and  M.  Koch.  Arch.  Pharm.,  1902,  240, 
[3],  202—229. 

The  origin  of  Manila  copal  has  been  assigned  by  some 
>vriters  to  a  dipterocarpous  tree,  Vateria  indica,hut  Wiesner 
has  demonstrated  that  it  is  derived  from  a  conifer,  Danimara 
orientalis,  a  native  of  the  Malay  archipelago.  The  authors 
have  examined  two  authenticated  specimens  of  this  resin,  I., 
a  soft  dull  specimen  ;  II.,  a  hard,  lustrous  one  from  Celebes. 
Both  samples  were  completely  soluble  in  ether,  alcohol,  and 
80  per  cent,  chloral  hydrate  solution.  The  method  of 
examination  consisted  in  dissolving  the  substance  in  ether, 
and  shaking   the   solution  successively   with    1    per  cent. 


solutions  of  ammonium  carbonate,  sodium  carbonate,  and 
potassium  hydroxide.  The  ethereal  oil,  and  the  non-saponi- 
fiable  substance  remaining  in  the  ether  solution  were  then 
separated  by  steam  distillation.  The  portion  soluble  in 
ammonium  carbonate  yielded  a  crystalline  acid,  niancopalinic 
acid,  CjH,jOj  (m.pt.175'"),  and  an  amorphous  acid,  manco- 
palenic  acid,  CgHuO.,  (,m.pt.lOO° — lOj^).  The  sodium 
carbonate  solution  furnished  two  isomeric  aciils,  C|i|H|.iO«, 
a-mancopalolic  acid,  which  sinters  at  85°  and  is  fluid  at  90° 
and  gives  a  lead  salt  insoluble  in  alcohol,  auil  B-manco- 
palolic  acid,  which  sinters  at  83  and  is  liquid  at  88°,  and 
the  lead  salt  of  which  is  soluble  in  alcohol.  All  four  acids 
are  monobasic,  and  have  iodine  numbers  which  correspond 
with  the  replacement  of  1  atomof  Iiydrogen  by  iodine.  The 
potassium  hydroxide  removed  nothing  from  the  ether 
solution.  The  neutral  substance,  tnancopaloresen,  had  the 
formula  CjoHjoO  (m.pt.80°— 85°).  The  ethereal  oil  had  a 
sp.  gr.  of  0'840,  boiled  between  16.5'  and  170\  and  o.xidised 
on  exposure  to  air,  becoming  resinous  and  acid. 
The  two  samples  had  the  following  composition  : — 


Mnncopaliuic  acid "i 

Muncopalenic  acid } 

a-Miincopalolie  acid ) 

^■Mancopalolic  acid j 

Maneopaloresen 

Ethereal  oil 

\Vat«r 

Succinic  acid  and  impurities 


I. 

II. 

i 

0 

75 

8(1 

12 
(i 
•i 
1 

2 

100 

lOO 

(O— INDIA-RUBBER. 


-M.  J.  8. 


In  dia- Rubber  ;   Theory  of  the  Vulcinisation  of .     C.  0. 

Weber.  Gummi-Zeit.,  1902,16,  [31],  561— 564. 
The  author  has  investigated  the  influence  of  time  and 
temperature  on  the  process  of  vulcanising  rubber  by  means 
of  sulphur  at  temperatures  above  lOO"  C,  defining  the 
term  *'  degree  of  vulcanisation  "  as  the  percentage  of  fixed 
sulphur  that  can  be  estimated  by  analysis  of  the  washed 
product. 

A  mixture  of  pure  Para  rubber  (100  parts)  and  neutral 
precipitated  sulphur  (10  parts)  was  rolled  into  plates 
3  mm.  thick  and  cut  into  strips  3  cm.  broad  and  6  cm. 
long.  An  autoclave  of  phosphor  bronze,  fitted  with  safety- 
valve,  thermometer,  and  manometer,  was  chosen  as  a 
vulcaniser.  The  water  in  this  vessel  was  first  heated  to 
boiling,  a  porcelain  beaker  containing  boiling  water  was 
placed  therein,  and  8 — 10  of  the  strips  added  to  the  beaker 
The  lid  was  then  fixed,  the  teniper.ature  raised  to  the 
desired  degree  and  kept  constant.  .\t  the  end  of  each 
hour  or  half  hour,  the  autoclave  was  opened,  and  one  strip 
was  removed  for  analysis,  the  time  and  heat  lost  in  these 
operations  being  negligible  compared  with  the  total 
quantities  involved.  Each  strip  was  cut  into  shreds,  ex- 
tracted with  acetone,  and  dried  in  a  current  of  carbon 
dioxide,  and  the  sulphur  therein,  determined  by  the  method 
of  Carius.     The  results  are  shown  in  the  following  table  :  — 


Time 

Temperature  of  Vulcanisation. 

Mins. 

120°  C. 

125°  C. 

130°  C. 

130°  C. 

HO'C.    i 

1 

Per  Cent.  S. 

Per  Cent.  S. 

Per  Cent.  S. 

Per  Cents.  Per  0«ot.S 

30 

0-71 

0-71 

0*99 

1-76 

,, 

60 

T18 

1-S2 

1-44 

2-17 

tin 

1-31 

1-67 

2-01 

2-36 

120 

i-ca 

1-»1 

2-32 

3-92 

y'm 

ISO 

178 

8-U 

2  94 

4-18 

u'oj 

240 

i-a-i 

i-i-i 

B'OO 

B-60 

.. 

300 

2-25 

2-35 

5-27 

6-74 

.. 

S(!0 

2-60 

3-SO 

5-82 

6-88 

420 

3-71 

4-04 

6-01 

6-97 

4S0 

3-34 

4-31 

6-33 

7- 13 

•■ 

The   curves   plotted    from   these  numbers  show  diiitinc 
breaks     quite    independent    of    experimental    error,    au^ 
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vidently  of  special  significance.  The  author's  maiu  con- 
lusion?  are  grouped  under  the  following  heads  : — 

I.  In  view  of  the  fact  that  hydrogen  sulphide  is  not 
bserved  in  the  actual  manufacture  and  that  direct  experi- 
acnt  shows  its  noii-productinn,  "  the  rubber  hydrocarbon, 
lolvprene,  combines  with  sulphur,  without  the  evolution  of 
ydrogen  sulphide  :  the  process  of  vulcanising  is  therefore 
n  addition  process." 

II.  As  the  result  of  experiments  to  determine  the  upper 
ndlower  limits  of  vulcanisation,  it  may  be  considered  "  that 
lie  process  consists  in  the  formation  of  a  continuous  series 
faddiliou  products  of  sulphur  and  polyprene  ;  the  upper 
mit  is  probably  represented  by  the  formula  C,ii„H,«|Sj,i 
%2  per  cent.  S),  the  lower  by  C„„H,5„S.  This  series  is 
baracterised  physically  by  the  loss  of'  expansibility  and 
icrease  of  solidity  from  the  lower  to  the  higher  members, 
'he  temperature  and  time  of  vulcanisation,  as  well  as  the 
mount  of  sulphur  addtd,  determine  which  members  of  this 
L-ries  are  produced.'' 

III.  As  regards  the  relation  between  physical  qualities 
i\d  degree  of  vulcanisation,  "  the  physical  constants  of  the 
jbber  colloids  have  no  influence  on  vulcanisation,  con- 
Jered  as  a  chemical  reaction,  but  they  determine  the 
hysical  character  of  the  final  products." 

For  the  arguments  on  which  the  latter  conclusions  are 
used  and  a  preliminary  discussion  of  vulcanisation  by  liquid 
dphur  compounds  at  low  temperatures  and  of  the  com- 
lexity  of  the  sulphur  molecule  when  it  reacts,  the  original 
aper  must  be  consulted. — 11.  L.  J. 

Iudia-Ruhh3r  Goods;  Analysis  of .     F.  Frank  and 

E.  Marokwald. 
See  under  XXII I.,  page  726. 

XIV.-TANNING;  LEATHER.  GLUE.  SIZE. 

lehlin  ;  Hydrolysis  of  — — -.  ^  E.  Fischer,  P.  A.  Levene, 
and  R.  H.  Aders.  Zeits.  physiol.  Chem  ,  35,  70 — 79. 
Chem.  Genu-.,  1902, 1.  [17],  1018. 

'he  authors  h.ave  examined  the  products  of  the  hydrolysis 
f  the  best  commercial  gelatin  by  hydrochloric  acid.  They 
ave  detected  and  isolated  glycocoll,  active  and  racemic 
lauine,  active  :i"d  inactive  a-pyrrolidine-carbonie  acids, 
•ucin,  asparagin.  glutaminic  acid,  and  phenylalanine, 
)gellicr  with  some  lower  amino  acids. — A.  >S. 

U.MTED  States  Patent. 
Udes  and    Skins ;  Machine  for    Treating  .     F.    J. 

Perkins,  Mass,  U.S.A.  U.S.  Pat.  G96,58.s,  April  1.  1902, 
HE  machine  can  be  used  both  for  unhairing  and  fleshi  ng 
ides  and  skins,  the  feed-roller  being  carried  on  a  movable 
apport,  so  that  it  can  be  moved  bodily  towards  or  away 
oni  the  bed  roller.  The  rotating  knife  cylinder  is  the  same 
s  in  other  Vaughan  machines. — J.  T.  W, 

XV.-MANUEES.  Etc. 

EscLisn  Patents. 

^[(inures  and  the  hhe  ;  Disintegrating  Machines^  especially 

intended  for .     .1.  Milne,  and  \V.  and  II.  M.  Goulding, 

Ltd.,  Dablin.  Eng.  Pat.  1.304,  Jan.  17,  1902. 
HE  material  to  be  treated  is  first  fed  into  a  shoot  or 
efeptacle,  from  which  it  is  raised  by  a  bucket  elevator  and 
elivered  through  a  shoot  into  a  disintegrating  screen,  where 
is  subjected  to  the  action  of  loose  arms  or  beaters,  carried 
■  ilhin  the  screen,  the  heaters  and  screen  beinj  rotated  in 
pposile  directions.  The  screen  is  built  up  of  a  number  of 
at  detachable  screening  surfaces.  The  screened  material 
ills  into  a  hopper,  while  the  tailings  fall  through  an  over- 
ow  shoot  to  a  crushing  roll,  from  which  they  are  returned 
I  the  primary  receptacle. — R.  A. 

iiperptiosphates ;  Apparatus  for  Comminuting  or  Disin- 
tegrating   .     A.  G.   Urookes,  London.     From  H.  J. 

Merck  and  Co.,  Hamburg,  Germany.  Eng.  Pat.  3128, 
Feb.  7,  1902. 

uis  IS  an  improvement  on  the  apparatus  described  in 
Qg.Pat.  92GO,  1899.     Instead  of  the  cutting  blades  being 


attached  to  the  periphery  of  a  drum  or  roller,  as  in  the 
former  specification,  they  are  now  fixed  upon  the  circum- 
ference of  a  disc,  forming  a  series  of  projecting  radii.  The 
disc  rotates  either  vertically  or  horizontally,  and  can  be 
worked  in  conjunction  with  several  charging  orifices, 
so  that  the  disintegrated  material  is  distribated  on  to  a 
number  of  collecting  plates,  thus  accelerating  the  output. 

— C.  A.  M. 

XVI.-SUGAR.  STARCH.  GUM.  Etc. 

Sugar  of  Mahwa  Flowers.     E.  O.  von  Lippmann.     ISer., 
1902,35,  [8],  1448—1450. 

1  The  East  Indian  Mahwa  tree  (_Bassia  laiifolia')  sheds  in 
the  months  of  March  and  April  an  enormous  quantity  of 
flowers,  the  fleshy  corollas  of  which  are  very  sweet  with  an 
odour  of  raisins.  These  are  largely  eateu  by  the  natives, 
who  also  prep.ire  an  alcoholic  liquor  from  them  by  fermen- 
tation and  distillation.  Previous  investigators  have  stated 
that  the  dried  flowers  contain  about  60  per  cent,  of  a  readily 
fermentable,  paitially  crystallisable  sugar,  of  which  1—17  per 
cent,  is  described  as  cine  sugar.  The  author  has  examined 
samples  of  this  sugar  extracted  from  the  freshly  fallen 
flowers  by  means  of  alcohol.  They  consisted  of  an  upper 
layer  of  pale  yellow  faintly  acid  syrup  and  about  two-thirds 
of  very  hard  crystals  resembling  sugar  candy.  The  syrupy 
portion  was  found  to  consist  of  invert  sugar,  containing  only 
traces  of  cane  sugar,  whilst  the  crystals  were  also  identified  as 
pure,   crystallised    invert    sugar.      This   observation   is  of 

1  interest,  as  it  appears  to  be  the  first  record  of  the  occurrence 
of  invert  sugar  in  such  large  and  well-defined  crystals. 
Whether  the  flowers  originally  contained  cane  sugar  or 
invert  sugar  is  a  question  which  can  only  be  decided  by 
analyses  on  the  spot — J.  F.  H. 

Sugar  Juices;  Treatment  of ,  with  Aluminium  Powder 

and  Ammonium  Sulphite.  liesson.  liull.  de  I'Assoc.  des 
Chim.  de  Sucr.  et  de  Dist.,  1902,  19  [9],  1082—1083 
See  this  Journal,  1902,  416. 

It  is  claimed  that  with  this  process  incrustations  of  lime 
salts  in  the  triple  effect  are  avoided.  The  fear  of  loss  of 
alkalinity  from  decomposition  of  ammonium  salts  and  con- 
sequent inversion  is  groundless,  the  author  having  never 
found  a  trace  of  invert  sugar  in  the  masscouites  examined. 
The  massecuites  obtained  were  always  neutral  to  litmus. 

— L  J.  de  W. 

First  .let  Si/rups  ;  Filtration  nf  .  and  Composition   of 

the  llesulting  Deposits.     K.    Andrlik.     Bull,   de  I'Assoc. 

des  Chim.  de   Sucr.  et  de  Dist.,  19U2,  19     Tg],   1093 

1101. 

The  concentrated  syrups  even  when  appearing  .absolutely 
clear,  become  more  or  less  turbid  on  the  addition  of  water. 
The  precipitated  matters  may  be  removed  by  filtration. 
Different  syrups  require  a  different  degree  of  dilution  to 
produce  the  maximum  of  precipitate.  With  green  syrups 
there  was  no  increase  of  precipitate  after  diluting  to  from 
51  to  55  lirix.  The  quantity  of  deposit  retained  by  asbestos 
on  a  Gooch  crucible  was  0038  to  0- 182  per  cent,  on  the 
dry  solids.  The  quotient  of  purity  is  raised  by  the  filtration 
to  the  extent  of  about  i)-08  per  cent.,  taking  the  initial 
quotient  at  7H  per  cent.  In  practice,  filtration  does  not 
remove  the  whole  of  the  deposit.  The  influence  of  the 
filtration  on  the  crystallisation  of  the  syrups  is  decided,  it 
being  stated  that  syrups  not  filtered  give  small-grained 
sugars  which  do  not  lend  themselves  well  to  affination.  It 
docs  not  appear  that  this  influence  can  be  detected  in  the 
laboratory,  working  on  the  small  scale.  Filtration  eliminates 
ehieily  calcium  and  iron  salts  of  organic  acids  and  next 
silica.  Among  these  organic  acids,  oxalic  acid  is  the  most 
prominent,  forming  one-fifth  of  the  total  weight  of  the 
deposit.  The  nature  of  other  organic  acids  was  not  deter- 
mined ;  they  were,  however,  insoluble,  or  but  slightly  soluble 
in  ether.  Non-saponifiablc  fatty  matters  arc  also  removed 
by  filtration,  and  they  usually  form  about  one- sixth  of  the 
total  weight  of  the  deposit.  Only  sreall  quantities  of 
nitrogenous  matters  were  removable  by  filtering. 

— L.  J.  de  W. 
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Sugar  Crustals  Coloured  throughout.     A.  Josse.     Bull,  de 

I'Assoc.  <les  Chim.  Ae  Sucr.  et  de  D!st.,  1902,19,    [9], 

1101—1105. 
.Sugars  consist  as  a  rule  of  crystals  of  pure  sugar,  coated 
with  the  syrup  in  which  they  were  formed,  aud  which 
gives  them  their  colour.  ()u  removal  of  this  syrup  the 
crystals  are  ohtained  in  a  state  of  great  purity.  There 
is,  however,  a  certain  class  of  sugars  wliich  remain  imjiure 
and  coloured  even  after  a  thorough  external  cleansing. 
To  the  naked  eye  the  colour  in  such  sugars  appears  to 
be  uniformly  distributed  throughout  the  mass,  hut  on 
microscopic  examination  it  is  found  that  the  colour  occurs 
in  isolated  patches,  of  various  forms  and  dimensions.  These 
remarks  refer  to  individual  crystals,  and  do  not  apply  to  syrup 
retained  in  the  crevices  of  twinned  crysUils  and  rolled  grain. 
About  2  grms.  of  sugar  are  mixed  with  10  c.c.  of  a  cold 
saturated  solution  of  pure  sugar  to  separate  the  crystals 
and  to  dissolve  the  adherent  molasses,  and  a  portion  is  then 
observed  under  the  microscope  with  a  magnification  of 
.50  diameters.  Normal  sugar  crystals  appear  perfectly 
.  colourless  ;  those  coloured  throughout  show  characteristic 
yellow  patches. 

The  phciioraenou  of  internal  coloration  is  frequently 
observed  in  large  crystals  formed  in  impure  media,  as  in 
sugar  candies,  but  this  is  easily  explained,  since  during  the 
period  of  growth  the  crystals  are  subject  to  changes  of 
temperature,  and  vibrations,  which  may  influence  tha 
crystalline  form  and  cause  syrup  to  be  imprisoned  in  cavities. 
This  explanation  does  not  apply  to  the  mode  of  crystallisa- 
tion of  raw  sugars  from  raassecuites  in  the  factory,  but  the 
result  is  caused  by  a  simultaneous  crystallisation  of  sugar 
and  a  salt,  generally  potassium  sulphate. 

Audrlik,  Urban,  and  Stanek,  while  studying  the  residual 
products  of  sugar  factories,  observed  that  molasses  con- 
tained relatively  less  sulphates  than  the  raassecuites,  and 
they  were  led  to  admit  that  these  sulphates  crystallised  with 
the  sugar.  Raw  sugars  often  contain  sulphates  forming 
20  to  80  per  cent,  of  the  total  ash.  The  author  has  met 
with  a  sugar  containing  1  •  7]  per  cent,  of  ash  ;  after  elimi- 
nating all  external  impurities  it  still  contained  1  per  cent,  of 
ash,  consisting  almost  exclusively  of  sul[ihate  of  potash 
which  had  evidently  crystallised  with  the  sugar.  By  dis- 
solving the  sngar  in  a  C(dd  saturated  solution  of  potassium 
sulphate,  crystals  of  this  salt  in  rectangular  tables  could 
be  seen  under  a  magnification  of  100  diamcter.s.  Pure  sugar 
gives  no  such  deposit.  The  converse  does  not  always  hold  ; 
sugars  may  contain  crystallised  potassium  sulphate,  and 
yet  not  be  coloured  throughout.  The  crystallisation  of  the 
sugar  and  salt  in  this  case  has  not  been  simultaneous.  By 
a  preliminary  washing  of  the  sugar  with  pure  syrup  it  is 
possible  to  determine  whether  the  salt  is  iu  the  interior  of 
the  crystal  or  only  on  the  surface. 

The  crj'stuls  of  sugar  serve  as  points  of  attachment  for 
crystals  of  potassium  or  calcium  sulphate,  aud  the  difference 
of  crystalline  system  causes  irregularities  of  form  where 
small  quantities  of  the  mother  syrup  lodge  and  become 
covered  with  sugar.  For  these  conditions  to  be  realised 
the  potassium  sulphate  must  he  supersaturated.  A  masse- 
cuit'!  containing  12  per  cent,  of  water,  and  2  per  cent,  of 
potassium  sulphate  will  produce  a  crystallisation  of  this 
salt. 

The  causes  of  abnormal  quantities  of  sulphate  of  potash 
may  be  due  to  the  use  of  special  manures,  sulphurous  acid 
or  limestone. — L.  J.  de  W. 

Sugar     Extracted     by    3Iaceratic-n  ;     Determination     of 
the  Amount  of  Crushing  required  for  Canes  and  of  the 

■ .     H.  C.  Prinseu-Geerligs.      Bull,  de   I'Assoc.  dcs 

Chim.  de  Sucr.  et  de  Dist.,  1902,19,  [0],  1115—1118. 

Thk  author,  replying  to  a  criticism  by  Haddon  and  Bonuin 
on  the  method  of  chemical  control  of  cane  crushing  in  use 
•  in  Java,  remarks  that  the  method  is  adapted  to  the  condi- 
tions prev.ailiug  in  Java  and  not  to  those  in  Mauritius. 
He  only  approves  of  the  figure  representing  the  pressing  as 
a  rough  check  on  the  daily  work  of  the  mill,  as  it  is 
impossible  to  obtain  an  exact  figure  when  maceration  is 
employed.  The  richness  of  the  cane  worked  is  found  by 
adding  the  sugar  in  the  juice  entered  per  100  of  cane  to  the 
sugar  lost  in  the  bagasse,  also  per  100  of  cane.     The   total 


weight  of  cane  worked  in  a  week  or  a  fortnight  is  taken 
the  weight  and  sugar  content  of  the  juice  obtained,  and 
then  the  sugar  extracied  per  100  of  cane  is  ealeulatej. 
Next  the  fibre  is  determined  in  the  cane  and  iu  tha  bagasse 
and  the  sugar  in  the  latter.  The  percentage  loss  on  the 
cane  is  thcu  found  by  multiplying  the  sugar  per  100  of 
bagasse  by  the  fibre  in  100  of  cane,  and  dividing  the  resuh 
by  the  fibre  in  100  of  bagasse.  The  sum  of  these  two  values 
gives  the  richness  of  the  cane  without  recourse  to  the  figure 
of  crushing 

The  method  of  determining  the  crushing  by  findin"  the 
weight  of  maceration  water  from  the  diluted  juice  as  re- 
commended by  Haddon  and  Bonnin,  though  apparently 
simple,  could  not  be  used  in  Java,  where  it  was  tried  lo 
years  ago  and  abandoned.  The  various  meters  tried  for 
measuring  water  soon  gave  erroneous  resalts  aud  the  rapid 
evaporation  of  the  water  introduced  errors. 

In  comparing  the  work  of  mills  in  different  factories, 
the  fibre  must  be  taken  into  account.  The  co-etlicient 
0'85  may  give  results  j  per  cent,  from  the  truth.  As 
^-cheibler  has  shown  for  the  beetroot,  the  fibre  of  the  liviog 
cane  contains  a  considerable  proportion  of  water  exempt 
from  sugar,  while  the  fibre  is  weighed  after  dryin"  in  a 
stove  and  in  the  anhydrous  condition. — L.  J .  de  Vt'. 

Glucose  Sgnips  ;  Corn  or .     E.  Gudeman.    School 

Science,  Chicago,  1902,  2,  [1],  22 — 2i;. 
The  different  grades  of  corn-  or  glucose  syrups  are  made 
by  mixing  varying  proportions  of  sugar  syrup  and  glucOsc. 
Kaw  beet  sugar  sjrup  is  not  used  to  any  appreciable  extent, 
as  its  peculiar  bitter  taste  cannot  be  fully  masked  bv 
flavours.  When  used,  it  is  only  to  replace  part  of  the 
cane  sugar  syrup  in  the  lowest  and  cheapest  grades  of  corr, 
syrups.  Refineries  working  up  cane-  and  beet  sugars  (urn 
out  low-grade  syrups,  the  quality  of  the  syrup  depending 
on  its  taste  aud  the  content  of  sugar  which  may  vary  from 
0  to  50  per  cent.  Sorghum  syrups  are  mixtures  of  raw 
sorghum  syrup,  cane  syrup,  and  glucose ;  raw  molasses  is 
the  cane  sugar  syrup,  direct  from  the  plaut.ation,  w'thoul 
having  been  purified  or  refined.  As  molasses  is  very  often 
bleached,  it  must  be  examined  for  mineral  salts,  especially 
zinc  and  tin,  and  if  found  to  contain  any,  should  he  rejecteci 
.as  unwholesome.  Molasses  can  be  easily  bleached.  Thg 
best  way  of  ascertaining  if  a  specimen  has  already  luider- 
gone  the  bleaching  process,  is  by  means  of  a  Gunplc; 
bleaching  test.  If  the  reaction  is  not  strong  and  rapid,  lh<3 
sample  may  be  suspected  of  haviug  been  previously  bleached 
Pure  maple  syrups  may  contaiu  up  to  25  per  cent,  of  redncinj 
sugars.  A  good  flavoured  maple  syrup  containing  10  to  1." 
per  cent,  of  glucose  and  10  to  15  per  cent,  of  dissolved  cam 
sugar  cannot  be  distinguished  from  the  pure  article.  The 
limited  uamber  of  syrups  flavoured  with  bark  extracts  ami 
maple  flavours  cun  never  be  mistaken  for  genuine  mapK 
syrups.  The  addition  of  glucose  to  raw  sugar  syrup: 
materially  improves  them  and  makes  them  palatable 
whereas  in  the  impure  state  they  would  not  be  fit  to  be  usee 
as  an  article  of  food. 

Table  S3rups  fnquently  contain  various  substances,  soni 
of  which  are  unwholesome.  The  most  commonly  usii 
ingredieuts  are  :  saccharine  ;  natural  and  artificial  flavoors 
caramels  ;  phosphoric,  hydrochloric,  sulphuric,  or  citri 
acid ;  antiseptics,  especially  bisulphites  of  soda  or  lime 
vanillin  and  coum;irin.  'I'he  author  condemns  the  use  o 
artificial  flavours  o.'  essences,  as  most  of  the  commerci:i 
preparations  are  cheap  imitations  of  the  pure  article?.  Tli 
composition  of  two  gives  a  good  idea  of  the  whole  class. 

JS'ectarine. — The  pure  flavour  should  be  an  alcdh^ll 
mixture  of  raspberry  extract  aud  vanilla.  Analysis  of  tb 
commercial  article  showed  spirits  of  nitre,  nmyl  acetatt' 
glycerin,  and  saccharin,  and  about  70  per  cent,  of  alcoho 
The  price  was  6  dols.  per  (U.S.)  gall. 

Chocolate  Flavour. — The  pure  flavour  should  be  :i 
alcoholic  extract  of  the  cocoa  bean,  .'samples  cxainini. 
co.itained  no  cocoa  exiract,  but  contained  glycerin,  ethei 
and  caramel,  also  alcohol,  60  per  ceirt.  Selling  prici 
9  dols.  per  gall. 

In  two  cases  wood  spirit  was  used  iu  place  of  alcohi 
Most  flavours  are  considered  by  the  author  as  downrigl 
poi.sons. 
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^■anillin  and  coumarin  arc  not   placed   iu  the  same  class 

h  the  artificial  and  imitation  tlavours,  as  these  synthetic 

)ducls  seem  to  be  identical   with  the  aromatic  principles 

iracted  from  the  vanilla  and  tonka  beans. 

Caramel   or  sugar   colourings  are   perfectly  harmless  if 

de  without  sulphuric  acid.     Some  very  low  grade  syrups 

isist  of  98  per  cent,  of  glucose  antl  2  per  cent,  of  caramel. 

ch  syrups  differ  from  pure   glucose   only  in  colour,  and 

le  no  cliaracterislic  taste. 

L'hiua  clay  is  often  mixed  with  syrups  for  the  purpose  of 

atiug  the  false  impression  that  the  .syrup  contains  a  large 

ount  o;'  sugar,  the   cloudiness  due  to  sugar  being  thus 

itated  with  clay.     The  quantity  used  is   small,  as  1  part 

clay  to  GOO  of  syrup  gives  a  very  distinct  cloud. 

.\cids   are    added,   especially   to    sorghum    syrups    and 

lasses  mixtures,  to  give  a  peculiar  tart  t;vste.     The  use  of 

Irochloric  and  sulphuric  acids  should  be  prohibited.    Pre- 

vatives   are   quite    unnecessary    for    the    protection    of 

ups  from  fermentation.      They  are  very  commonly  used 

ivever,  especially   salicylic,  benzoic,  bone,  hydrofluoric, 

phurous  and  sulphuric  acids  ;  sulphites  of  soda  or  lime  ; 

rax,  phosphates,  formaldehyde,  &c. 

rhe  fact  that  corn  syrups  are  consumed  in  the  United 

lies  in  very  large  quantities  by  all  classes, young  and  old, 

many  cajes  forming  a  large  part  of  the  daily  food  supply, 

kes  it  absolately  necessary  that  these  syrups  should  be 

re  and  free  from  all  deleterious  substances. 

rhe    necessary    conditions    for    guarding    against    the 

)iling  of  syrups  are  : — sufficient  body,   a  specific  gravity 

t  below  42"  H. ;  sterilising  when  filling  the   containers; 

-tight  packages ;  absolute  cleanliness  in   the  process  of 

mufacture. 

The  largest  manufacturers   of    corn   syrups    use  these 

ans,  and  only  these,  to  preserve  their  products. 

— L.  J.  de  W. 

United  States  Patknt. 

■gar,  and  Solulio7is  thereof ;  Process  of  Pmifyinii . 

L'.  A.  Spreckels  and  C.  A.  Kern,  Xew  York.  U.S.  Pat. 
598,loO,  April  22,  1902. 

IE  inventors  have  made  the  discovery  that  the  fluid  pro- 
cts  obtained  by  the  sulphonation  of  resins,  rosin  oils, 
enti.al  oils,  fats,  fatty  oils  and  fatty  acids  are  specific 
ivents  for  the  mineral  salts,  invert  sugar  and  caramel 
aerally  associated  with  sugar  in  the  impure  state,  and 
ve  greater  athnity  for  these  impurities  than  has  the  sugar 
elf.  The  process  claimed  in  the  refining  of  sugar  is  the 
p  consisting  in  mixing  with  the  impure  sugar  or  solution 
;h  a  sulphonated  product,  and  then  separating  the  sul- 
onated  substance  together  with  the  impurities  it  has 
sorbed.— J.  F.  B. 

LVII.-BREWINa,  WINES,  SPIRITS.  Etc. 

rast ;  Production  by  the  A  id  of  Lactic  and  Volatile  Fally 
Acids  without  Fermentative  Acidification^  of  Artifi- 
cial   .     Verein  Spiritus-Fab.  in  Deutschland,  Herlin. 

Ger.  Pat.  127,353.  Feb.  16,  1900  ;  through  Zeits.  .Spiritus- 
ind.,  1902,  25,  [17],  1S7. 

has  been  proposed  by  Lange  to  effect  the  acidification  of 
sd  yeast  mashes  by  the  addition  of  commercial  lactic  acid 
stead  of  by  fermentation  in  situ  by  the  lactic  organism, 
le  question  then  arose  as  to  whether  the  small  propottion 

butyric  acid  usually  present  in  commercial  lactic  acid 
'i  any  unfavourable  influence  upon  the  yeast,  since  butyric 
id  has  always  been  regarded  as  a  decided  yeast  poison, 
vesligations  hare  shown,  however,  that  as  much  as  30  per 
nt.  of  butyric  acid  may  be  mixed  with  the  lactic  acid 
iployed  in  the  yeast  mash  without  in  any  way  harming 
e  yeast.  Moreover,  an  admixture  of  butyric  acid  was 
und  to  increase  the  power  of  resistance  of  the  yeast 
nards  infection  very  considerably,  the  effect  of  this  acid 

the  organisms  inimical  to  fermentation  far  outweighing 

:idverse  influence  on   the   yeast.      The   claims   of  this 

tent  provide  for  the  addition  to  the  lactic  acid  employed 

acidifying  the    yeast  mash  of  a  proportion  of  a  volatile 

id  of  the  fatty  series  of  not  less  than  .5  per  cent. — J.  F.  B. 


Beer  Yeast  for  Bakers'  Purposes  ;  Purification  of  . 

F.  Kaben  and  F.  AVrede.  Ger.  Pat.  130,299,  Jlarch  4, 
1900;  through  W'och  fur  Brau.,  1902,19,  [17],  247— 
248. 

The  removal  of  the  bitter  flavour  and  the  colour  of  beer 
yeast  for  utilisation  for  bakers'  ])nrposes  has  generally  been 
effected  by  extraction  with  alkaline  solutions,  e.g.,  ammonium 
cirbonate.  Such  solutions  have  an  injurious  effect  on  the 
vitality  of  the  yeast,  by  attacking  the  cell  membranes. 
According  to  the  inventor,  a  solution  of  magnesium  hydrate 
has  no  such  injurious  action,  and  accomplishes  the  desired 
result  most  satisfactorily.  In  this  process  the  beer  yeast  is 
diluted  with  half  its  volume  of  cold  water,  and  passed 
through  a  fine  sieve.  It  is  then  treated  in  a  washing 
apparatus  mth  a  solution  of  magnesium  hydrate,  which  dis- 
solves the  hop  bitter  principles.  The  yeast  is  then  washed 
with  water,  and  neutralised  or  soured  Ny  the  addition  of  a 
little  dilute  acid.— J.  F.  11 


Hemicelluloses  ;  Action  of  Enzi/mes  upon .     J.  Griiss. 

Woch.  fiir  Brau.,' 1902, 19,  [17],  243—24.5. 

The  secondary  cell  walls  of  the  barley  endo.sperm,  consisting 
of  hemicelluloses,  are  attacked  by  the  enzymes  during 
germination  in  two  ways  :  by  penetration  of  the  enzymes 
into  the  cell  wall  whereby  a  change  is  brought  about 
resembling  the  conver.siou  of  stareh-paste  into  dextrin  by 
diastase  and  by  the  solvent  action  of  the  enzyme  from  the 
outside  analogous  to  the  action  of  diastase  on  starch 
granules.  The  hemicelluloses  of  the  barley  corn  consist 
of  galactans  and  pentosans  ;  these  cannot  be  isolated  as 
such,  but  similar  material  for  the  purposes  of  this  investiga- 
tion was  obtained  in  the  form  of  the  mannan  of  the  date- 
stone  and  the  galactan  of  gum  tragacanth. 

A  solution  of  Lintner's  diastase  was  allowed  to  act  upon 
gum  tragacanth  in  presence  of  thymol  for  a  period  of  two 
months,  at  the  end  of  which  time  the  swollen  gum  had  been 
converted  into  a  structureless  slimy  hquid.  The  presence  of 
galactose  in  this  liquid  was  demonstrated  by  extraction  with 
alcohol  and  conversion  of  the  extract  into  mueic  acid.  In 
the  same  way  mucic  acid-yielding  substances,  analogous  to 
dextrins,  were  obtained  by  the  digestion  of  the  endosperms 
of  green  malt,  eight  days  old.  Experiments  with  the 
mannan  of  the  date  endosperm  were  followed  by  observing 
the  increase  of  cupric  reduction  on  digestion.  This  hemi- 
cellulose  proved  to  be  remarkably  resistant,  even  under  the 
action  of  the  enzyme  of  germinated  date  stones  the  con- 
version was  not  very  great ;  the  enzymes  of  the  juice 
expressed  from  green  malt  had  an  approximately  equal 
effect,  whilst  that  of  Lintner's  diastase  was  only  about  half 
as  great.  In  all  eases  the  increase  of  cupric  reduction  was 
confirmed  by  the  isolation  of  mannose  in  the  form  of 
mannosazone.  A  preparation  of  oat  malt  diastase  was  also 
found  to  saccharify  the  mannan,  but  a  solution  of  Lintner's 
diastase  in  glycerin  had  only  a  feeble  action.  The  .author 
eonciudes  that  the  enzymes  saccharify  the  hemicelluloses 
with  the  production  of  the  same  sugars  as  in  the  case  of 
dilute  acids.  Hence  it  may  be  assumed  that  malt  worts 
contain  small  quantities  of  galactose  and  pentoses,  the 
former  being  derived  from  the  endosperm  and  the  latter 
from  the  husks,  seed-walls  and  embryos. — .1.  F.  B. 


Beer   Wort ;    A   Simple    Method    of    Caramelising  , 

during  the  Mashing  Process.     E.  Prior.     Baver-lirauer- 
journ.',  12,  109.     Chem.-Zeit.,  26,  [16],  Rep.'l35. 

To  prepare  dark  coloured  beer,  the  author  proposes  to  run 
the  filtered  mash — either  entirely  or  in  part,  accordiug  to 
the  depth  of  colour  desired — into  a  steam-tighl,  iron 
cylinder,  which  is  fitted  with  simple  stirrers,  a  pressure 
valve,  and  the  necessary  inlet  and  outlet,  and  is  placed  in 
connection  with  a  steam  boiler.  The  stirrers  being  set  in 
motion,  steam  is  turned  on  at  the  top  of  the  vessel,  and  the 
wort  is  kept  for  two  hours  under  a  pressure  of  2|  atmos- 
pheres. This  will  effect  the  desired  coloration  without  the 
assistance  of  air  or  ozone.  When  caramelisation  is  com- 
plete, the  wort  is  run  into  the  hop  copper,  and  passed 
through  the  usual  final  stages  of  the  brewing  process. 

— C.  S. 
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Pillci-Presses,  instead  of  the  Double-bottomed  Tun,  in  the 

lirewcnj ;  Employment  of .     li.  Kiiekforlli  and  C. 

Dormcjer.  Woch.  fiir  Brau.,  1902,  19,  [IS],  255— 25C. 
The  employment  of  filter  presses  for  separating  the  wort 
from  the  masli  has  met  with  great  success  in  Belgian 
brcwerits  working  the  infusion  process.  On  the  other  hauil, 
■\Vinilisch,  in  Germauj,  has  hitherto  failed  in  his  attempts 
to  apply  them  for  a  similar  purpose  in  the  lager  beer 
breweries.  lie  found  that  the  filters  clogged,  almost  before 
anv  clear  wort  had  been  obtained,  and  attributes  his  failure 
to  the  faulty  construetion  of  his  press.  The  corrugations 
on  the  plates  of  the  Belgian  presses  are  very  deep  and  close 
together,  whilst  those  in  the  German  presses  are  shallow  and 
wide  apart,  so  that  the  cloths  sag  between  them  and  cease 
to  work.  The  authors  have  conducted  experiments  at  a 
brewery  at  Stettin  with  a  Dehne  filter  press,  with  i)Iates  of 
500  mm.  and  an  inlet  of  10  mm.  diameter.  The  main  wort 
had  a  density  corresponding  to  18  per  cent,  of  extraci,  and 
in  every  case  this  was  separated  absolutely  clear  with  ease. 
The  chambers  filled  up  well  with  fairly  compact  cakes  of 
"rains,  containing,  especially  on  the  surface,  a  fine  mud 
composed  mainly  of  albuminous  matter.  The  corrugatious 
on  the  plates  were  5  mm.  deep  and  the  cloths  showed  no 
tendency  to  sag  between  them,  even  under  pressure  ;  single 
and  double  cloths  gave  equally  satisfactory  results.  In 
washing  the  cakes,  to  avoid  an  excess  of  afier-runnings,  it 
is  esseiitial  that  the  chambers  be  completely  packed  and  all 
the  air  displaced  ;  it  is  also  advisable  to  press  up  the  cakes 
after  the  main  wort  has  come  through  before  procec<ling  to 
wash.  Under  these  conditions  Dehne's  system  of  so-called 
ab.solute  extraction,  whereby  the  cakes  are  washed  breadth- 
wise from  one  side,  answers  admirably,  and  no  portion  of 
the  grains  can  escape  extraction.  All  kinds  of  decoction 
trashes  were  tested  by  the  authors  with  extremely  favourable 
reaults.— J.  F.  B. 

Brewery  Mashes;  Filter  Presses  /or  .     H.  van  der 

Schrieck.     Monit.  do  la  Brass.,  1902,  [2216].     Remarks 
by  W.  Windsch.     Woch.  fUr  Brau.,  1902,  19,  [l.S],  256. 

In  this  paper  the  author  gives  an  account  of  mashes  made 
with  the  aid  of  filter-presses  in  his  brewery  in  Belgium. 
The  grist  consisted  of  barley  malt  with  2-1 — 37  per  cent, 
of  maize  flonr  and  a  little  ciramel  malt  and  colour  malt. 
A  table  is  given  showing  the  yields  actually  obtaiucd,  and 
tho.se  indicated  by  laboratory  determinations  in  IG  different 
brews,  certain  of  these  worts  being  taken  without  washing 
out  the  cake  of  grains.  In  another  table  the  gra\ity  of  the 
liquid  left  in  the  cakes  in  the  different  brews  wlien  the 
presses  were  emptied,  is  shown ;  the  highest  gravity  was 
equal  to  0'39  per  cent,  of  extract,  but  most  of  the  liquids 
were  considerably  less.  The  results  indicate  a  great 
improvement  as  regards  yield  over  the  old  system  of 
running  off  the  wort.  The  author  admits  certain  draw- 
backs of  the  system,  the  principal  one  being  the  depreciation 
of  the  filler  cloths,  which  he  estimates  at  1  to  I '5  per  cent, 
of  their  value  per  brew.  Further,  it  is  absolutely  essential 
to  ado]>t  some  mcehanieal  arrangement  for  washing  the  filter 
cloths,  such  as  is  employed  in  sugar  factories ;  the  press 
itself  also  is  far  more  difficult  to  clean  than  the  ordinary 
double-bottomed  tun.  Windisch  confines  his  rem.arks  on 
the  above  paper  to  showing  that,  although  the  process  of 
extracting  the  grains  may  be  dispensed  with  in  Belgian 
breweries,  where  the  main  worts  contain  only  8  or  9  per 
cent,  of  extract,  this  could  not  possibly  be  the  case  in  the 
lager  beer  breweries  with  worts  of  14  to  Ifi  per  cent,  of 
extract.  The  loss  in  the  first  case  is  estimated  at  2  •  3  per 
cent.,  and  in  the  latter  at  4  per  cent,  of  the  total  extract. 

—J.  F.  B. 

Vinasses  I  Concentration  of  ,   in   the    Triple   Effect. 

K.  Barbel.     Hull,  de  I'Assoc.   des  Chim.  de  Sucr.  et   de 
Dist.,  1901,  19,  [9],  1064  —  1082. 

Fkoji  a  eomparision  of  the  evaporation  of  vinasses  in  the 
old  potash  furnace,  the  triple  effect  with  a  vacuum  and  the 
tiiple  effect  under  pressure,  the  author  shows  that  the  last 
is  the  niosit  economical,  both  as  installation  and  for  cost  of 
fuel.  The  high  temperature  of  boiling  is  not  to  be  feared 
fur  molasses  vinasses  ;  there  is  no  reason  to  be  apprehensive 
of  caramelisation  as  in  a  sugar  works,  since  the  concentrated 


liquid  is  destined  for  incineration.  A  further  advantage  ol 
this  method  of  working  is  the  possibility  of  exlraeting  tht 
glycerin.— L.  J.  de  \Y. 

Liqueurs  ;  Determination  of  Ethereal  Oils  in    . 

C.  Maun. 

See  under  XXlll.,  page  726. 

English  Patents.  i 

Malt  Liquors;  Manufacture  of .     .T.  Schneible,  New|l 

York,  U.S.A.     ISng.  Pat.  4152,  Feb.  18,  1902.  ' 

TiiK  treatment  claimed  consists  in  cooling  the  nowly 
fermented  liquor,  charging  the  liquor  with  carbon  dioxide 
gas  to  saturation  under  the  conditions  of  temperature  and 
pressure  maintained  on  the  cooled  and  charged  liquor, 
resting  the  liquor  so  cooled  and  charged  until  coagulation 
of  the  albuminous  matters  is  effected  and  separating  the 
coagulated  matter  from  the  liquor.  The  gas,  if  desired, 
may  be  obtained  and  compressed  from  the  fermentation 
vessels  themselves. —  J.  F.  B. 

I'ermenlation  of  Liquids  and  Manufacture  of  an  Alimen'an, 
Substance.     H.  F.  I'itoy,     lOng.  Pat.  1008,  1901. 

See  below,  under  XV'III.  A. 

United  States  Patents. 

Alcoholic  Liquors;  Method  of  Refining,  Ageing,  Mellowing\ 

and  Purifying .     J.  F,  Duffj',  Chicago.     U.S.  Pllt| 

698,184,  April  22,  1902. 

TnK  process  for  treating  alcoholic  liquors  consists  of  the 
following  steps  : — the  miugliug  of  the  liquors  with  air  under 
pressure;  the  heating  of  the  mixture  thus  formed;  thi 
atomising  of  the  heated  mixture  ;  the  impregnating  of  ail 
with  a  suitable  reagent ;  the  mingling  of  the  impregualer 
air  and  the  atomised  mixture;  the  distilling  of  the  product 
Tannic  or  acetic  acid  are  mentioned  as  suitable  reigents  foi 
impregnating  the  air. — J.  F.  B. 

Alcoholic     Liquors ;     Apparntu.i   for     Refining,    Ageing 

Mellowing,  and   Purifytnq  .     ,1.    F.  Duffv,  Chicago 

U.S.  Pat.  098,183,  April  22,  1902. 

Tins  specification  refers  to  the  combination  of  apparatai 
to  be  used  in  carrying  out  the  process  described  in  U.S.  I'atj 
698,184  (see  preceding  abstract).- J.  F.  B. 

XVIII.-FOODS;  SANITATION;  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(.4.)— FOODS. 

Tea-Leaf;  Enzymes  of  the .     H.H.Mann.    J.  .Vsiatic 

Soc.  of  Bengal,  1901,  70,  [2],  154-166. 

The  author's  investigations  lead  him  to  the  following  ecu 
elusions: — The  oxydase  present  in  the  tea-leaf  is  tin 
principal  agent  in  bringing  about  the  fermentation  am 
colouring  of  the  leaf  in  the  manufacture  of  tea.  II  is  nios 
active  below  55°  C,  and  is  destroyed  at  a  temperaturo  » 
about  80°  C. ;  it  is  very  sensitive  to  acids  and  alkalis.  I 
occurs  in  greatest  quantity  iu  the  unopened  tip-leaf  of  thi 
shoot  .and  in  the  stalk  ;  the  quantity  decreases  as  the  Icavoj 
get  older.  In  specimens  from  gardens  of  the  same  typo 
that  leaf  which  contains  the  greatest  quantity  of  euzyiue 
makes  the  most  highly-flavoun'd  tea.  The  increase  o 
enzyme  in  the  leaf  seems  to  bear  a  certain  relation  to  ibi 
amounfof  of  phosphates  in  the  soil.  The  amount  of  enjyia^ 
in  the  leaf  materially  iuereases  during  withering.  (See  als( 
this  Journal,  1902,  182.)— A.  S. 

English   Patents. 

Alimentary    .'Substance ;      Fermentation    of  Liquids    am 

Manufacture  -if  an .     H.  F.  Pitoy,   Reims,  France 

Eug.   Pat.   10118,  Jan.  15,  1901.     Under   Internat.  Couv 
June  15,  1901). 

See  Fr.  Pat.  301,280  ;  this  Journal,  1901,826.— J.  F.  li. 
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7,<jys  and  other  Aliments ;   Process   of  Preserving  . 

W.  J.  H.  Verheggea,  R.  H.  Arntzenius,  I'.  J.  H.  Vierdag, 
anil  A.  V.  J.  Bijvoet,  Breda,  HoUaud.  Eng.  Pat.  7253, 
April  6,  1901. 

'he  eggs  or  other  foodstuffs  are  steeped  in  an  aqueous 
jlution  coutaining  2  c.c. — 10  c.e.  of  formaldehyde, 
•1  prm. — 2  grnis.  of  benzoic  acid,  and  1  c.e.— 10  o.c.  of 
Icolio!  per  litre.  The  beuzoic  acid  may  be  replaced  by  boric 
cid  or  salicylic  acid.— \V.  P.  S. 

[ilk  Preparation  ;   Production  of  a  Powdered -.     H.J. 

Uiicka,  Frederiksberg ;  C.  Hansen,  Copenhagen ;  L.  Nissen, 
Ji'redcriksberg  ;  and  <).  B.  Wimrner,  Hellerup,  Denmark. 
Kng.  Pat.  1022,  Jan.  14,  1902. 

HE  powdered  milk  is  produced  by  evaporating  milk  under 
;duced  pressure  in  a  steam -heated  vessel  with  constant 
irring.  When  the  water  has  been  reduced  to  2,3 — 30  per 
;nt.,  the  crumbly  fragments  are  dried  at  a  temperature 
elow  the  melting  point  of  butter  fat  until  the  water  is 
fdnced  to  16 — 20  per  cent.  The  mass  is  then  pulverised 
nd  further  dried  at  a  low  temperature,  so  that  the  final 
roduct  contains  from  6 — 7  per  cent,  of  water. — W.  P.  S. 

Sterilising  Apparatus.    F.  Fiirsteiiheim,  Berlin.    Eng. 
Pat.  a752,  Feb.  13,  1902. 

s  the  apparatus  claimed,  the  patentee  makes  use  of  a 
barcoal  fire  for  keeping  the  temperature  of  the  steriliser 
jDstant.  The  charcoal  is  laid  oa  a  grating  under  the 
essel,  and  is  ignited  by  means  of  a  spirit  lamp,  the  heat  of 
le  latter  being  cut  off  from  the  charcoal  as  soon  as  it 
["gins  to  glow. — W.  P.  S 

French  Patents. 

\isein    Phosphate     [for   Baking    Powdersl  ;  Method  of 

Making .     1!,  H.  .lames.     Fr.  Pat.  31.'),803,  Nov.  11, 

1901. 

'he  product  claimed  is  prep.ared  by  grinding  together  100 
arts  of  syrupy  calcium  acid  pho.sphate,  Ca(H,t'(1j)2,  and 
0  parts  of  casein,  drying  the  mixture  and  powdering  it. 
See  U.S.  Pat.  G92,J.)1,  1902;  this  Journal,  1902,  3G0.) 

—  W.  P.  .S. 

'ase'm   Phosphate    [for    Baking   Powders'\  ;    Method   of 

Malthui .     U.  II.  James.     Fr.  Pat.  31 5,804,  Nov.  1 1 , 

1901. 

WELVE  parts  of  casein  are  dissolved  in  an  aqueous  solution 
intaining  24  parts  of  phosphoric  acid,  and  the  mixture  so 
l)tained  is  evaporated  to  a  syrupy  consistency.  G4  parts 
1'  casein  are  then  added,  and  the  whole  is  dried  and 
oivdertd.  (See  U.S.  Pat.  692,454,  1902  ;  this  Journal, 
902,361.)— W.  P.  S. 

United  St.vtes  Patents. 

'Iiiiir ;  Ageing  and  Bleaching .     J.  Andrews  and  8. 

Andrews,  Belfast,  Ireland.  U.S.  Pat.  698,210,  April  2?, 
1902. 

ni;  process  claimed  consists  in  subjecting  the  flour  in  a 
t:ite  of  fine  division  to  the  action  of  air  containing  a  small 
unlity  of  gaseous  nitric  acid  or  chlorine.  The  flour  is 
iiitainel  in  a  revolving  polygonal  reel.  From  this  the 
ae  flour  dust  falls  through  a  chamber  filled  with  the  ahove 
lurged  air.  (See  also  U.S.  Pat.  693,207,  1902,  this 
niirual,  1902,  421,)— ■",¥.  P.  S. 

Separator;   Centrifuqal  [Milk']  .     J.  E.  Siedel, 

Giistrow,  Germany.     U.S.  Pat.  698,332,  April  22,  1902. 

rt,vNOE  is  made  round  the  separating  drum,  forming  an 
Jnular  channel  adjacent  to  and  surrounding  the  discharge 
pes.    Between  the  upper  end  of  the  flange  and  the  side 

the  drum  is  a  perforated  plate  through  which  the  out- 
™ing  milk  or  cream  passes.  The  milk,  or  cream,  then 
)ws  over  the  edge  of  the  flange  in  a  thin  sheet  into  the 
injiug-o£E  pijies.  The  object  of  the  invention  is  to 
went  frothing.— W.  P.  S. 


(S.) -SANITATION;  WATER  PURIFICATION. 

Mineral    Waters  containing  Sulphates  ;  Bari/ta  In   . 

P.  Carles.     Ann.  Chim.   anal,   appl.,  7    91—93.     Chem. 
Centr.,  1902,1,  [17],  1024. 

The  author  boiled  for  three  hours  a  finely-ground  sample 
of  heavy  spar  with  a  dilute  solution  of  sodium  bicarbonate, 
then  tilled  the  liquid  into  "  seltzer  flasks,"  and  saturated 
with  carbon  dioxide.  After  12  hours,  the  liquid  was 
filtered,  and  portions  of  the  filtrate  allowed  to  stand  in  a 
narrow  upright  glass  cylinder,  and  in  an  open  Erlennieyer 
flask  respectively.  In  both  cases  the  liquids  remained 
clear  for  several  days  ;  then  the  liquid  in  the  flask  became 
turbid,  and  later  also  the  liquid  in  the  cylinder.  On  heating 
a  portion  of  the  tiltrat:-  on  tlie  water  bath,  the  carbonates 
of  calcium,  barium,  and  (in  traces)  strontium  separated. 

These  results  confirm  those  of  some  earlier  experiments 
of  the  author,  viz.,  that  solutions  of  biearbonates  saturated 
with  carbon  dioxide  can  decompose  barium  sulphate  with 
formation  of  soluble  barium  bicarbonate. — A.  S, 

E.vousH  Patents. 

Softening  Water;  Apparatus  for  Use  In W.  Drum- 

mond  and  G.  W.  Drummond,  both  of  Govan,  N".B.     Euo. 
Pat.  11,202,  May  31,  1901.  ° 

The  apparatus  comprises  a  drum  or  hopper  for  holding 
lime  or  other  softening  material,  stirring  or  ejecting  blades 
adapted  to  he  rotated  within  tho  said  drum  to  eject  the 
lime  through  an  adjustable  doorway,  and  a  turbine  or  water- 
wheel  actuated  by  the  inflowing  water  for  rotating  the 
blades. — R.  A. 

Bacteria  Beds,  Filters,  or  Tanks  for  Sewa;;e ,-  Apparatus 
for  Periodlcalli/  and  Autonvitlcally  Supplying  and 
Discharging    Chambers    or     Receptacles     partlcularlg 

applicable  to  .     J.  Barr,  Kilmarnock,  Ayrshire,   and 

J.  P.  Wilkinson,  Manchester.     Eug.  Pat.  10,782,  May  25, 
1901. 

Ix  connection  with  each  bacteria  bed  a  small  chamber  is 
provided,  through  wliich  the  sewage  has  access  io  the  bed 
from  the  main  channel,  and  in  tho  bottom  of  this  chiniber 
there  is  an  outlet  closed  by  a  supply  valve  in  the  form  of  a 
caunterbalauced  tank.  In  the  under  side  of  this  tank-valve 
there  is  a  small  auxiliary  valve,  a  cord  from  which  passes 
over  a  pulley  to  the  armature  of  an  electro-magnet.  On 
the  completion  of  the  electric  circuit,  the  cord  raises  the 
auxiliary  valve,  allowing  the  sewage  contained  in  the  tank 
valve  to  escape,  thus  causing  the  tank-v.tlve  to  rise  off  its 
seat  and  allowing  the  sewage  to  flow  to  the  bed.  The  move- 
ment of  the  armature  which  opens  the  suiiply  valve  moves, 
at  the  same  time,  a  detent  lever  which  was  huldiug  up  a 
valve  controlling  the  discharge  outlet  from  the  bed,  and 
allows  this  valve  to  close.  When  the  sewage  has  reached 
the  predetermined  height  in  the  bed,  it  r.aises  a  small  float, 
which  frees  the  armature,  allowing  the  auxiliary  valve  to 
close  and  the  supply  valve  to  sink  and  cut  oft'  the  supplv. 
A  portion  of  the  sewage  now  flows  from  the  bed,  through  a 
regulating  valve,  into  a  time  or  gauge  chamber,  and  when 
this  is  full,  the  £e>vage  overflows  into  an  automatic  siphon, 
which  discharges  the  liquid  suddenly  into  a  balance  tank, 
which  sinks,  raising  the  outlet  valve  off  its  seat,  and  causing 
the  bacteria  bed  to  be  discharged. — L.  A. 

Sewage  and  other  Liquids  to  Land,  Filters,  or  other  Purl- 

fyiny   Beds;  Apparatus  for    the    Applicallun   of . 

T.  S.   McCallum,  Manchester.     Eng.    Pat.   5388,  :March 
14,  1901. 

The  claim  is  for  "  aa  arrangement  of  cam?  mounted  upon 
a  shaft  driven  by  clockwork  or  other  suitable  motive  power 
in  conjunction  with  a  float  and  ratchet  and  other  gearing 
for  accelerating  the  rotation  of  the  shaft  in  ease  of  flood ; 
the  said  cams  actuating  weighted  levers,  and  thereby  periodi- 
cally opening  and  closing  valves  for  supplying  with  liquid 
and  emptying  tanks,  bacteria  beds,  filters,  and  the  like,  for 
the  retention  of  the  liquid  therein  for  any  given  time,  and 
for  the  discharge  of  a  given  quantity  of  liqu'd  in  a  given 
time." — L.  A. 


718 


JOURNAL  OF  THE   SOCIETY   OF   CHEMICAL  INDUSTRY,  [May  31,1902. 


DiitiUing  Appuralm  [Water'].    3.  H.  Jewell,  Chicago, 
U.S.A.     Eng.  Pat.  2863,  Feb.  4,  1902. 

Thk  apparatus  coiiMsts  of  a  shuUow  boiler  supported  above 
a  condenser.  The  steam  which  rise.i  passes  down  a  wide 
ceUtral  tube  to  the  condenser,  which  consists  of  a  battery  of 
tubes  cooled  by  a  stream  of  cold  water. — L.  A. 

United  States  Patent. 

WiiUr;   Dcoice  Jor  I'lirifijinii .     J.  M.  A.  Lacomme, 

Brooklyn,  New  York.     U.S.  Pat.  696,647,  April  I,  1902. 

Si;e  Eng.  Pat.  7806  of  1901  (this  Journal,  1901,  739). 
The  sparking  rods  need  renewal  from  time  to  time.  To 
;!ccomplisli  this  without  allowing  water  to  (scape  from  the 
main,  a  tube  is  provided,  having  a  valve  near  one  end,  and 
containing  an  adjustable  rod  or  electrode,  the  discharging 
end  of  which  is  removable,  whereby  the  rod  may  be  first 
partially  withdrawn  from  tho  tube,  the  valve  then  closed, 
and  the  rod  then  completely  removed.  After  a  new  dis- 
charge point  has  been  substituted  for  the  old  cme,  the  rod 
may  be  fartially  infcrted  v/ithin  the  tube,  the  valve  then 
opened,  and  the  rod  finally  adjusted  in  its  proper  position. 
A  further  improvement  consists  in  employ  hig  three  elec- 
trodes, the  two  outer  ones  being  connected  with  one  pole  of 
a  sparking  coil,  and  the  third  or  intermediate  electroile 
being  connected  with  the  opposite  pole  of  the  coil. 

-L.  A. 

(C.)  -DISINFECTANTS. 

Diswfcclion  ;  E.rperimenls  on .  Keport  to  the  London 

County  Council  by  the  Medical  Officer,  presenting  report 
by  l)rs.  Klein,  Houston,  and  Gordon.  Feb.  1202.  (King 
and  Son,  Great  Smith  Street,  Westminster,  London.) 

TnE.SE  experiments  were  made  with  the  object  of  ascertain- 
ing the  value  of  various  disinfectants  under  the  ordinary 
conditions  of  their  use  in  dwelling  bouses.  The  microbes 
experimented  with  were : — .Spores  of  bacillus  aiilliracis, 
representicg  one  of  the  most  ri?sistant  forms  of  pathogenic 
microbes ;  stuphi/lococcus  pyogenes  tiureiis,  representing 
one  of  the  most  resistant  forms  of  uon-spo)'iug  pathogenic 
microbes;  the  t i/phoid bacillus  ;  the  diphtlieria  bacillus  :  the 
bacillus  pyoCf/aiicoHS  ;  the  vibrio  of  cholera  ;  the  bacillus  of 
human  tubcrcutos's  :  and  tubercular  .ipulum. 

Four  different  kinds  of  material,  in  ordinary  practice 
requiring  to  be  disinfected,  were  chosen,  viz. : — plain, 
unpainted  wood,  clotu,  linen,  ami  paper.  The  microbes, 
diffused  in  broth,  in  milk,  or  in  melted  gelatin,  were  liberally 
applied  to  these  materials,  and  allowed  to  dry.  The  inferled 
materials  were  tlum  exposed  to  the  followmg  disinfectants  : — 

1.  Formalin  Vapour. — 30  formalin  tablets  (=  1'02  oj.) 
evaporated  in  a  space  of  1,344  cubic  feet.  Time  of  ex- 
posure, .5  hours.  This  killed  all  the  microbes,  also  tuber- 
cular sputum,  on  linen,  and  all,  except  the  spores  of  anthrax, 
on  paper.  On  wood  and  cloth,  the  formalin  also  kille  1  all, 
except  the  spores  of  anthrax  and  tubercular  sputum. 
Although  in  me  experiment  (the  first  made)  the  tvphoid 
bacillus  wai  not  killed  on  wood  or  cloth,  in  two  later 
experiments  this  bacillus  was  completely  devitalised. 

2.  Sulphur  Dioxiile. — 3|  lb.  of  sulphur  burned  in  a 
.space  of  1,075  cubic  feet.  21  hours'  exposure  killed  all  the 
microbes,  including  anthrax  spores,  on  both  linen  and  p'lper  ; 
but,  like  formalin,  the  sulphur  dioxide  failed  to  kill  the 
.spores  on  wood  or  cloth  ;  and  dried  tubercular  sputum  was 
not  devitaUsed  on  cither  of  the  four  materials.  As  regards 
the  latter  (sputum"),  therefore,  sulphur  dioxide  is  inferior  as 
a  disinfectant  to  formalin.  The  fact  that  both  formalin  and 
St)»  failed  to  disinfect  wood  and  cloth  charged  with  spores, 
whilst  both  killed  the  spores  on  lineu,  and  sulphur  dioxide 
killed  them  on  paper,  may,  it  is  suggested,  be  due  to  the 
fact  that  owing  to  the  greater  thickness  of  the  wood  and 
cloth,  the  deeper  portions  of  these  materials  are  not  acted 
upon  by  the  gas.  Therefore,  stronger  reagents  than  forma- 
lin and  SO.,  must  be  employed  for  the  disinfection  of 
unpainted  wood,  such  as  floor  boards  and  cloth  mati?rials. 

3.  Mercuric  Chloride. — Immersion  for  24  hours  in  a  0"  1 
per  cent,  solution  killed  all  the  microbes,  as  well  as  the 
spores  of  anthrax  and  the  tubercular  sputum,  on  all  the 
materials  tested. 


4.  PAcHo/.— Immersion  for  24  hours  in  a  5  per  cent, 
aipicous  solution  failed  to  destroy  the  anthrax  spores,  but 
killed  all  the  microbes  and  the  sputum. 

.5.  Condy's  ^Fluid. — Diluted  with  water,  1  to  142  and  :>  to 
142.  These  solutions  proved  practically  useless  in  all  tha 
experiments,  but  the  reporters  are  unable  to  say  whether 
this  may  have  been  owing  to  the  disinfecting  power  of  the 
fluid  being  consumed  in  oxidising  the  organic  matter  pre- 
.seut.  Time  of  exposure,  24  hours,  and  anthrax  .spores,  73 
hours. 

6.  Bleachiny  Powder. — 1  per  cent,  solution,  acting  for  24 
hours.  Generally  speaking,  this  destroyed  only  the  less 
resistant  forms  of  microbes,  though  in  the  case  of  anthrax 
spores  on  linen  and  paper,  the  solution  proved  mou'  ellicitiit 
than  phenol. — L.  A. 

United  States  Patent. 

Disinjecting  Appara'u.i.  p].  Fouraier,  Paris. 
U.S.  Pat.  098,109,  April  23,  1902. 
The  apparatus  comprises  an  outer  and  an  inner  vessel 
connected  together  by  means  of  a  tubular  fitting  which  cnu- 
tains  two  passages,  one  connected  with  the  outer  aud  one 
with  the  inuer  vessel,  a  two-way  tap,  and  an  exten.siou 
beyond  the  tap  in  which  the  two  passages  unite  in  one 
flexible  tube  and  a  spraying  device.  The  inner  vessel  having 
been  filled  with  disinfectant  solutian,  and  the  outer  vessel 
with  water  containing  from  1  to  5  per  cent,  of  alcohol  aii  I 
O-.j  per  cent,  of  ammonia,  the  latter  is  heated  until  a  steam 
pressure  of  .about  four  atmospheres  is  obtained  within  the 
vessel.  The  tap  is  then  opened,  and  the  slightly  alcoholised 
and  alkaline  steam  is  allowed  to  f  scape  into  the  room  to  be 
disinfected,  until  the  air  ii  saturated.  The  tap  is  then 
closed,  and  when  the  steam  pi-essnre  has  again  rrached  four 
atmospheres  the  tap  is  again  opened,  and  the  disinfectant 
solution  contained  in  the  inner  vessel  is  sprayed  into  the 
room. —  L.  A. 

XIX.-PAPER,  PASTEBOARD,  Etc. 

Paper  Pulp  ;   Blr.cichinq  of .     A.  Ahlin.     Papier-Zcil., 

1302,  27,  [33],  1178. 
The  author  disputes    a  statement   to   the   effect   that  liie 
electrolytic  bleach  is  only  advantageous  where  water  power 
or  a  cheap  supply  of  brine  are  locally  obtainable. 

An  apparatus  is  cmploycil  which  is  guaranteed  to 
consume  only  b-5  kilos,  of  salt  and  8' 4  kilowatts  of 
power  per  kilo,  of  active  chlorine  produced.  The  cost 
of  installing  a  plant  works  out  at  about  135  marks  per 
kilo,  of  active  chlorine  produced  in  24  hours.  Thus, 
for  producing  335  kilos,  of  active  chlorine  in  24  hours, 
1,850  kilos,  of  salt  costing  37  marks,  175  H.P.  costing  43-75 
marks,  and  22-5  marks  for  depreciation  and  repairs  would 
be  required,  as  against  140  marks  for  1,000  kilos,  ofbleach- 
iiig  powder.  It  is  not  true  that  the  active  chlorine  produce.l 
electrolytically  will  do  more  work  than  an  e(piiil  c|uauliiy 
from  bleaching  powder.  liut  a  great  advantage  is  obtained 
by  the  electrolytic  process  owing  to  the  greater  rapidity  of 
the  bleaching  action.  Por  obtaining  an  equal  brightness, 
the  pulp  remains  for  a  much  shorter  time  in  contact  witli 
electrolytic  bleach  linuor  than  in  the  case  of  chloride  ni 
lime  liquors.  Consequently  the  destructive  action  on  the 
fibre  is  greatlj- reduced,  the  fibre  is  stronger,  and  there  i* 
far  less  loss  of  weight  by  conversion  into  soluble  products. 
When  the  remarkable  results  obtainable  by  the  use  of 
(;xygen  in  combiuation  with  electrolytic  bleach  li(piors  are 
taken  into  consideration  (see  tiiis  Journal,  I9IJ2,  131), 
there  is  uojloubt  in  the  aurhor's  mind  that  the  electr.)lytic 
system  is  cheapest  and  best.  — J.  F.  B. 

Paper   for    Wrapping    Metallic    Objects  ;    FreeJmi  /rem 

Chlorine  and   Acid  of .     \V.   Ilerzberg.     .Milt,  uiis 

dem  ktinigl.  Versuchsanst.,    Berlin,    I'.iOl,   19^    [5^01. 
297—299. 

PAi'Eir  containing  sulphur  or  sulphur  compounds  may 
tarnish  silver  plate,  whilst  the  same  paper  could  Ijc  used 
without  much  risk  for  polished  steel  goods.  On  ihc  other 
hand,  if  both  alum  and  chlorides  are  present  in  a  paper, 
hydrochloric  acid  may  be  formed  under  certain  conditions, 
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and  such  paper  might  cause  steel  goods  to  rusl,  whilst  it 
would  have  little  or  no  effect  upon  silver  plute.  The  paper 
manufacturer  should  be  informed  as  to  tlie  use  of  the 
paper,  so  that  care  may  be  taken  jo  prevent  the  presence 
of  the  substances  specially  injurious  in  that  particular  case. 
Thus,  Dee<lles  have  ^o  long  been  packed  in  blick  paper 
that  its  use  has  become  practically  oliiigatory,  althougli 
in  the  author's  opinion,  based  on  the  results  of  comparative 
tests  with  writinj;  and  blotting  paper,  it  is  far  from  being 
the  most  suitable  f(U-  the  purpose.  In  manufacturing  such 
paper,  alum  should  be  cautiously  used,  and  only  unbleached 
material  employed.  If  the  use  of  a  dyestuS  is  essential,  it 
should  nut  be  logwood,  as  is  ordinarily  the  case,  since  part 
of  the  mordant  required  is  retained  by  the  fibres,  and  may 
become  injurious  under  suitable  external  conditions. 

Paper  intended  for  silver  goods  should  be  free  from 
sulplmr  and  sulphides,  and  dyestuffs  containing  sulphur 
(p.fjT.,  ultramarine). 

In  all  cases  the  aim  should  be  to  have  paper  consisting 
of  pure  fibre,  and  to  eliminate,  wherever  possible,  the 
presence  of  added  substances. — C.  A.  M. 

Wood  Pulp ;  Colour  Rcacilnn  for .     A.  Kaiser. 

Sei  under  XXUI.,  paye  725. 

English  Patents. 

Celluloid  Non-Iujlamiimhte  ;    Process  for  Renderluy  . 

A.  Williams   and   W.   C.    Parkin,  Shellield.     Kng   I'at. 
8301,  April  2.3,  IDOl. 

The  inventors  claim  as  a  non-inflammable  celluloid  compo- 
sition, a  mixture  composed  approximately  of  2.')  parts  of 
dissolved  cellulaidine,  6  pans  of  dissolved  magnesium 
chloride  (in  spirit),  and  :H  parts  of  finely-pulverised  asbestos. 

-J.  F.  li. 

Celluloid-like  Substmice  ;  Manufacture  of  a .  E.  Ziilil, 

Herlin.     Eng.  Pat.  -1383,  Feb.  20,  1902. 

In  the  manufacture  of  compositions  resembling  celluloid, 
the  inventor  claims  the  employment,  in  place  of  the  whole 
or  a  part  of  the  camphor  hitherto  used,  of  such  sub^lltuted 
"  phosphoric  acid  esters  of  the  phenols,  crcsols,  or  napluliols 
iu  which  either  the  oxygen  of  the  PO  group  has  been 
replaced  by  sulphur,  or  the  hydrogen  of  the  benzol  ring 
by  chlorine,  bromine,  or  other  substitutive."  Tricresyl 
thiophosphate,  dichloriliphenyl  thiophosphate,  diuitrotri- 
naphthylthiophosphate,  monochlortrieresyl  phosphate,  and 
tetranitrotrinaphthyl  phosphafe  are  cited  .as  examples  (see 
Eng.  Pat.  8072,  this  .Journal,  1901,  711 ;  and  Fr.  Pats  ,  this 
.lourual,  1902,  65).— J.  F.  15. 

French  Patent. 

Acelyl-cellulose ;  Process  of  Manufacturing . 

L.  Landsberg.  Fr.  Pat.  316,.'j00,  Dec.  3,  1901. 
TuE  inventor  claims  the  process  of  preparing  acetyl 
derivatives  of  cellulose  by  treating  hydrooellulose  with 
:ioetie  anlydridc,  with  the  addition  of  pihosphoric  acid, 
pjrophosphoric  acid,  metaphosphoric  acid,  or  phosphoric 
auhydride,  at  a  temperature  of  about  40° — 60°  C. 

—.1.  1'.  I?. 
United  States  Patents. 

Peat-fbre  Pulp.     A.  Kalmann.     Rabenstein,  Austria. 
US.  Pat.  698,118,  April  22,  1902. 
See  Eng.  Pat.,  3CS6,  1901  ;  this  Journal,  1902,  422. 

—J.  F.  I!. 

Fibre  Crasser  IPitper-iiia/.ing  Machine'].  P.  Mickle. 
Troy,  N.Y.  U  P.  I'at.  698,304,  April  22,  1902. 
In  connection  w  ilh  a  paper-making  machine  of  the  cylin- 
drical type,  the  inventor  claims  a  device  for  crossinc  the 
individual  fibres,  causing  them  to  felt  together  and  form  a 
paper  of  uniform  texture.  The  device  consists  of  a  wheel, 
extending  transversly  across  the  vat  between  the  making 
cylinder  ard  the  pulp  inlet,  carrying  radial  wings  or  blades 
t:i|iering  longitudinally  from  the  middle  where  they  are 
broadest.  The  wings  are  rotated  iu  an  opposite  direction 
to  the  rotation  of  the  cylinder,  and  at  a  greater  peripheral 


speed  than  the  cylinder,  whereby  the  pulp  fibres  are 
directed  in  crossing  paths  immediately  before  being  picked 
up  by  the  making  cylinder. — J.  F.  IJ. 


XX. -PINE  CHEMICALS,  ALKALOIDS. 
ESSENCES.  AND  EXTKACTS. 

Rare  Earths  from  "  Cerium  O.ruUcum  Mcdicinalc ;   Pro- 

duclioii   of  ,     C.   11.   Hiihm.     Zeits.  an^rew.  Chem., 

1902,  [16],  372  —  380. 

The  "  cerium  oxalicum  medicinale  "  of  commerce,  which  is 
obtained  by  converting  into  oxalates  the  rare-earth  residues 
from  the  extraction  of  thorium  from  monazite  sai.il,  is  a 
convenient  starting  material  for  the  production  of  the 
individual  rare  earths,  of  whi<di  it  contains  practically  all 
those  known.  The  author  has  worked  up  SO  kilos,  of  the 
material  as  follows  ; — 

Separation  of  Cerium.— The  oxalate  mixture  was  ignited, 
to  convert  the  cerium  iuto  the  eerie  form,  and  Auer's  method 
of  separating  the  cerium  .as  eerie  ammonium  nitrate  was 
followed.  Pure  CeOj  is  insoluble  in  nitric  acid,  but  if 
lanthanum  and  didymium  are  present,  it  becomes  soluble 
to  an  extent  dependent  upon  the  proportion  of  these  in  the 
mixture.  If  the  mixture  contains  less  than  4.5  per  cent,  of 
CeO^,  it  is  completely  soluble  in  nitric  .acid,  the  cerium 
passing  iuto  the  solution  mainly,  but  not  entirely,  in  the 
cerlc  form.  The  reddish-brown  oxides  obtained  on  ii^nition 
as  above  were  treated  with  twice  their  weight  of  concen- 
trated nitric  acid,  and  when  the  violent  evolution  of  oxygen 
has  ceased,  the  mixture  was  heated  till  only  a  small 
insoluble  sediment  remained.  .Vmmonium  nitrate,  equal  to 
the  weight  of  oxides  taken,  was  iidded,  in  concentrated 
solution,  to  the  decanted  liijuid,  which  was  tlien  evaporated 
to  crystallisation.  After  10  recrystallisatioos  the  eerie 
ammonium  nitrate  was  obtained  in  a  pure  state.  This  is  a 
rapid  and  reliable  method. 

Separation  of  Lanthanum. — The  cerium  renuiining  in 
the  mother-liquors  was  removed  by  a  modification  of  Auer's 
process  of  selective  solution  of  the  earths  in  dilute  nitric 
acid.  The  earths  were  precipitated  as  oxalates,  washed 
thoroughly  free  from  ammonium  salts,  and  ignited,  the 
main  portim  of  the  oxides  obtained  being  dissolved  in  a 
small  excess  of  concentrated  nitric  acid,  and  the  other  part 
being  rubbed  into  suspension  iu  water.  To  the  heated 
solution  of  the  nitrates  was  added  a  quantity  of  the  sus- 
pended oxides  about  equal  to  the  amount  of  cerium 
supposed  to  be  present,  and  the  liquid  was  boiled  with 
frequent  stirring  till  the  colour  of  the  added  oxides  dis- 
api)eared,  and  a  slimy  yellow  precipitate  of  basic  cerium 
nitrate  was  formed.  The  treatment  of  the  solution  with 
successive  quantities  of  the  oxides  was  continued  till  a 
filtered  portion,  tested  with  HoOo  and  ammonia,  showed 
that  all  the  cerium  had  been  displaced  from  the  solution. 
The  method  is  a  convenient  and  satisfactory  one.  To  the 
cerium-free  solution  was  added  ammonium  nitrate  equal  to 
the  weight  of  oxides  present,  and  the  liquid  was  evaporated 
to  crystallisation.  The  crystals  of  lantluiuum-ammonium 
nitrate  obtained,  after  15  crystallisations,  contained  only 
traces  of  praseodymium. 

Separation  of  Didymium. — The  double  ammonium  ni- 
trates of  didymium  and  of  the  yttrium  elements  have  such 
a  strong  tendency  to  form  syrupy,  supersaturated  solutions, 
that  further  crystallisation  of  the  mother-liquors  from  the 
lanthanum  salt  is  not  available  for  separatius  the  didy- 
mium. The  earths  were  precipitated  as  oxalates,  which 
were  dried  and  added  cautiously  to  boiling  concentrated 
sulphuric  acid.  After  letting  the  sulphates  settle  out,  tiie 
supernatant  acid  (in  which  the  sulphates  are  insoluble) 
was  poured  away,  tiie  adhering  acid  was  volatilised  from 
t'ue  anhydrous  sulphates,  and  the  latter  were  added  in  small 
portions  to  ice-water  iu  the  proportion  of  1  to  3.  The 
solution  was  then  warmed  to  20°  ('.,  when  part  of  the 
sulphates  separated  out ;  these  were  dehydrated,  redissolved 
in  ice-water,  and  the  fractionation  continued.  Lanthanum 
was  thrown  down  in  the  first  fractions.  xVfter  a  few 
fractionations  the  material  contained  only  slight  traces  of 
lanthanum,   hut   still   contained    yttrium   earths.      It   was 
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treated  further  by  fractional  precipitation  with  weak 
iimmonia,  the  clidvmiuin  aceumulating  in  the  precipitates, 
and  the  lanthanum  and  yttrium  earths  in  the  solutions. 

Having  eliminated  the  lanthanum,  the  yttrium  earths 
remaining  v.ere  removed  by  precipitation  of  the  diilymium 
with  potassium  sulphate.  The  didyraium  potassium  sul- 
phate produced  was  then  boiled  for  some  time  with  an 
equal  weight  of  Na.iCO;,  and  a  small  quantity  of  water, 
when  the  basic  carbonate  formed  dissolved  mostly  in  the 
excess  of  soda.  Hydrochloric  acid  was  added  in  excess, 
the  hydrate  was  precipitated  by  ammonia,  converted  into 
oxalate,  and  ignited,  yielding  pure  1)1,0,.  For  the  perfect 
separation  of  Di^Oa  into  Nd.iO^  and  Pr^O,,  the  author  found 
over  four  years'  fractional  erj-stallisation  of  the  double 
ammonium  nitrates  to  be  necessary. 

(^ompusition  nf  **  Cerium  Oxalicum  Medicinahy —  In 
an.alysing  this  material,  Xd  and  Pr  were  determined 
spectroscopically  ;  Ce,  by  titration  of  the  chlorine  liberated 
i>n  boiling  the  ignited  oxides  with  HCl  (a  correction  being 
duly  applied  for  the  chlorine  liberated  by  the  PrO; ;  the  Yt 
earths,  by  separation  wiih  potassium  sulphate;  and  La  by 
d'ffcrenre.  Traces  of  samarium  were  identified  speclrosco- 
picslly.     The  composition  of  the  earths  was  as  follows  : — 

CeA .31-35 

LiijO; 24-lS 

NdjOj 16--20 

PrjOj 8-00 

Samai-ium tract'3 

y  t-ciirths 0-20 

99-91 

In  the  Yt  earths,  Yt,  Yb,  Er,  Terbium  and  Gadolinium 
were  found  to  be  present. — H.  13. 

Cerium  Vaoxide.     E.  Baur.     Chem.  Zeit.,  1902,  26, 
Eep.  114. 

SoLVTioxs  of  cerous  compounds  in  potassium  carbonate 
become  peroxidised  on  exposure  to  air.  Job  has  isolated  the 
compound  (C03')3Ceot);,.4K„C03. 12H„0,  in  which  the 
cerium  is  in  the  form  of  CeO^.  The  peroxidised  cerium 
so'utions  also  contain  eerie  salt.  In  the  presence  of 
arsenious  acid,  which  acts  as  the  "  acceptor,"  the  per- 
oxidation takes  place  with  production  of  eerie  compounds. 
( 'erous  salts  have  no  catalytic  action  on  the  reaction 
between  potassium  iodide  and  hydrogen  peroxide  iu  acid 
solution.  In  neutral  solutions  iodine  is  separated  and  eerie 
hydroxide  formed. — A.  C,  W. 

rnh/halogen  Compounds  of  the  Alkaline  Earths.  J.Mever. 
Zeits.  anorg.  Chem.,  30,  113— I'Jl  ;  Chem.  Centr.,  1902, 
1,  [15],  847. 

Wells  and  Wheeler  have  already  shown  (Zeits.  anorg. 
Chem,,  1,  8r>,  442)  that  the  alkalis  form  solid  polyiodides  of 
the  form  Mel-,  and  McI-,.  The  author  now  describes  the 
preparation  of  polyhaloids  of  the  alkaline  earths.  Calcium 
tetriviodide  can  easily  be  prepared  by  heating  calcium  iodide 
and  the  requisite  quantity  of  iodine  to  7tl° — 80"  C.  A 
deep-black  liquid  is  produced,  which,  on  cooling,  solidifies 
to  a  crystalline  paste.  That  it  is  not  merely  a  mechanical 
mixture  of  the  components  is  shown  by  the  fact  that  no 
iodine  vaf  our  is  evolved,  even  on  heating  to  100  C.  Siron- 
tiuni  and  barium  tetr.aiodides  resemble  the  calcium  com- 
]i(>und  and  are  prepared  in  an  analogous  manner.  The 
tetraiodides  dissolve  in  water  without  separation  of  iodine, 
but  from  the  solutions  two  atoms  of  iodine  are  extracted 
by  carbon  bisulphide,  chloroform,  &c.  On  fusing  with  the 
re<|nisite  (piantities  of  iodine,  compounds  of  the  types  M"Ic> 
iM"I,,  ami  M"I]ij  are  formed.  Solid  polybromides,  brom- 
iodides  and  polyhalogcn  compounds  of  the  chlorides  of  the 
alkaline  earths  could  not  be  prepared.  The  author  believes 
that,  in  solution,  the  polyhaloids  exist  as  chemical  com- 
pounds, but  that  the  solid  polyiodides  are  molecular  com- 
pounds of  M"I„andI».  In  the  case  of  the  alkalis,  the 
stability  of  the  polyhaloids  increases  with  the  atomic  weight 
of  the  metal,  but  with  the  alkaline  earlhs  the  reverse 
appears  to  be  the  case,  Calj  being  the  most  stable  com- 
pound of  the  series. 


The  author  also  determined  the  solubility  of  iodine  iu 
solutions  of  Ihe  chlorides,  bromides,  and  iodides  of  calcium 
barium  and  strontium.  100  c.c.  of  a  10  per  cent,  solution 
dissolve : — 


Cl.. 

Brj. 

Is. 

Ba 

Grai.  r. 

0-0)57 

o'liik; 

0-078 

Gi-ra.  I. 

0-231 
0-270 
0-274 

Grm.  I. 
fi-SU 
C-816 
S-003 

Sr 

Ca 

Temperature 

13-3°  C. 

13-5° C. 

13-5'  C. 

The  solubilitv  of  iodine  in  pure  water  at  13"  C.  is  0-0142. 

—A.  S.' 

JJismnl/i ;  Sulphates  of .     F.  B.  .Vllan.    Amer. 

Chem..!.,  1902,27,  [4],  284— 288. 

Various  bismuth  sulphiifes   have  been  described  : .\die 

(this  Journal,  1900,  69)  obtained  an  acid  sulphate, 
liioO^i.lSOj,  crystallising  with  1,  .1,  7  or  10  mols.  of  water. 
The  sulphate  Bi203..'i8C)j  has  been  prepared  as  a  con- 
stituent of  double  salts,  by  heating  the  acid  Eulphate.  The 
compound  SBioOj.  llSOj.  17H2O  crystallises  from  sulphuric  ' 
acid  of  concentration  47-5  to  31  per  cent.  (.VJie),  whilst 
the  sulphates  Bi203.2SO.,.2H„0  and  Bi/Ji.iSOj.SI-IjO  arc 
obtained  by  crystallisation  from  dilute  sulphuric  acid  (Leist,  1 
Hcintz).  By  the  action  of  water  on  BijO^j.aSOa,  BijO,.SO, 
is  formed.  Leist  obtained  the  salt  4BioO.,.3S().|. 1511.0 
by  continued  washing  of  the  acid  sulphate,  b\it  Hensgen 
was  unable  to  obtain  this  compound.  By  heatin"  a  solu- 
tion of  bismuth  nitrate  with  sodium  sulphate  in  a  closed 
tube  at  200"— 250°  C,  the  sulphate  3Bi,,(  ),.2SOj.3UjO  is 
produced  (Athanasesco). 

In  his  investigation  on  this  subject,  the  author  stirred 
the  acid  sulphate,  or  the  basic  salt,  obtained  by  the  action 
of  10  per  cent,  sulphuric  acid  upon  the  acid  sulphate,  with 
sulphuric  acid  solutions  of  different  strengths  until  eqoili- 
hrium  was  obtained,  employing  the  apparatus  used  in  his 
former  research  upon  bismuth  nitrates  (this  Journal,  1901, 
G03).  When  but  little  sulphuric  acid  was  present,  the 
eompo^ition  if  the  solid  matter  was  inferred  from  the  change 
in  the  liquid,  but  with  stronger  acid  solutions,  the  solids 
were  rubbed  between  porous  plates  and  analj-sed,  and  the 
cf  niposilion  of  the  sulphate  calculated  from  the  ratio  of  ' 
Bi;( );,  to  SO..,.  \ 

It  was  found  that  at  50"  Q.  the  suit  iu  equilibrium  with 
suljjhurio  acid  solution  of  51-4  per  cr-nt.  strength  and 
upwards  was  acid  bismuth  sulphate ;  with  acid  solutions 
ranging  from  5-4  to  51 -4  percent.,  Ihe  salt  in  equilibrium 
was  Bi.,0:,.2SO.i.23H20 ;  and  with  solutions  of  weaker 
slrcDgth  than  54  per  cent.,  the  sulphate  BijOj.SOjWas 
formed. 

Adie's  sulphate,  5BVO3. 11 SO3. 17 HjO  was  not  obtained  ! 
by  the  author  ;  and  it  was  also  found  that  water  at  50°  C. 
had  no  action  upon  Bi203.S03. — C.  A.  M. 

Alcohols  with  Water ;  Properties  of  Mixtures  of  the  Lowir 

.     S.  Young  and  Miss  E.  C  Fortev.    I'roe.  Chem. 

i^oc,  18,  [251],  105. 
Methyl  alcohol  does  not  form  a  misture  of  rainim^;m 
boiling  point  with  water,  and,  contr.ary  (0  general  opinion, 
dry  methyl  alcohol  can  be  easily  obtained  by  ilistillalion  of 
the  dilute  alcohol  with  an  efficient  still  head.  The  alcohol 
so  obtained  is  drier  than  when  the  strongest  dehydrating 
agents  arc  used. 

.\s  regards  the  purification  of  the  other  six  filcoholi 
investigated,  distillation  with  benzene  gave  ihe  best  results  ; 
wilh  ethyl,  /.sopropyl.  n-propyl,  and  tertiary  bulyl  alcohols: 
this  treatment  was  also  found  useful  in  the  case  of  I'.wbutyl 
and  (soainyl  alcohols  for  the  remo\  al  of  lower  hornologuef.  ' 
\l\  these  alcohols  were  found  to  form  mixtures  of  minimum 
boilihg  point  wilh  water.  The  boiling  points  and  the 
composition  of  these  mixtures  of  constant  boiling  point  were 
<letermined,  also  Ihe  contraction  which  occurs  on  mixing 
the  alcohols  with  water  in  various  proportions,  and  the 
approximate  temperature  changes  for  certain  mixtures.  It 
was  found  that  (d)  the  ditferences  in  boiling  point   between 
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le  alcohol  and  the  alcohol-water  mixtures  of  coustnnt 
lUiiii;  point,  (i)  the  molecular  perceutages  of  water  iu 
ete  mixture^,  follow  the  same  order  as  the  boilinj;  poiuta 
'  the  alcohols  themselves.  Sa  far  as  experiments  have 
!en  niafc,  the  heat  evolution  diminislijs  or  the  heat 
isorption  iuoreases  as  the  boiling  points  of  the  alcohols 
so. 

As  regards  the  primary  alcohols,  the  percentage  contrac 
5ns  on  mixing  with  water  diminish  as  the  boiling  points  of 
c  alcohols  rise,  but  irregularities  were  observed  with  the 
cond;iry  and  the  tertiary  alcohols  investigated. 
The  experiments  show  that  as  the  molecular  weights  of 
e  nieohols  increase,  the  attractions  of  their  molecules  for 
ose  of  water  diminish,  but  the  constitution  as  well  as  the 
imposition  of  the  alcohols  must  be  taken  into  account. 
be  mixtures  with  constant  boiling  points  which  the  alcohols 
rm  with  water  are  in  no  case  hydrates  of  the  alcohols. 

bsolulc  Alcnliol  fnim  Strong  Spirit ;  Prcparcillon  of . 

S.  Young.     Proc.  Chem.  Soc.,  18,  ['-)!],  104. 

HE  Strongest  spirit  th.at  can  be  obtained  b_v  distillation  with 
e  most  perfect  still-head  contains  less  than  9'3  per  cent,  by 
eight  of  pure  alcohol.  In  order  to  remove  the  remainder 
the  watei, dehydrating  agents  have  always  been  employed, 
It  ihev  do  not  give  very  satisfactory  results;  according  to 
cndeleeff,  freshly  ignited  lime  is  the  only  one  by  means  ot 
hich  pure  dry  alcohol  can  be  prepared,  and,  even  with  this 
ibstaiice,  special  precautious  have  to  be  taken  to  ensure 
ccess.  More  recently,  Squibb  has  obtained  alcohol  of 
ill  lower  specific  gravity  by  the  long  continued  action  of 
ne  in  a  percolator,  but  his  results,  unlike  those  of 
endeli'eff,  were  somewhat  variable. 

The  method  of  dehydration  recommended  by  the  author 
ipends  oa  the  fact  that  when  a  mixture  of  alcohol,  benzene, 
id  water  is  distilled,  separation  tends  to  take  place  into 
)  a  ternary  mixture  of  alcohol,  benzene,  and  water  boiling 
icstantly  at  G4'S5' ;  (2)  one  of  three  possible  mixtures 
'constant  boiling  point,  (a)  alcohol-benzene,  b.  pt.  68-2.i°; 
I)  benzene-water,  b.  pt.  69-25°;  (,e)  alcohol-water, 
pt.  TS-I')";  (o)  one  of  the  three  pure  substances,  alcohol, 
pt.  78 -.3"  ;  benzene,  b.  pt  8U  2° ;  water,  b.  pt.  100°. 
For  example,  when  a  mixture  of  equal  weights  of 
I  per  cent,  alcohol  and  benzene  is  distilled,  the  fractions 
e  (1)  the  ternary  mixture  containing,  theoretically,  the 
liole  of  the  water ;  (2)  the  binary  alcohol-benzeae 
ixture  ;  (3)  pure  alcohol. 

Pare  benzene  and  dilute  alcohol  are  easily  recovered  from 
le  ternary  and  biiiarv  mixtures,  and  there  is  practically  no 
ss  of  material. 

Theoretically,  a  single  distillalioa  should  be  suflicieut  to 
move  the  whole  of  the  water,  but  the  separation  is  a 
ffijull  one,  and  even  with  a  very  efficient  still-head  a 
'con'j,  or  even  thinl,  distillation  with  more  benzene  is 
jcessary;  the  water  may  then  be  completely  eliminated. 
It  there  appears  to  be  a  trace  of  benzene  left  in  the 
cuhol.  This  may  be  completely  removed  by  distillation  of 
le  dehydrated  a'cjlijl  with  normal  hexane ;  the  binary 
;xane-alcohol  mixture  which  comes  over  first  carries 
le  benzene  with  it  and  no  hexane  is  left  in  the  residual 
Ciihol. 

The  observed  specific  gravities  of  dehydrated  alcohol  are 
.  follows : — 

Meiideleull,  \iy  means  ot  lime 0'80(i25  at.O°,  4' 

Young,  l)y  means  of  benzene O*80C:u      „ 

benzene  and  hc.\ane  . .    0'80C27      „ 

ropert'u'i  of  Mixtures  of  the  Lower  Alcohols  with  Benzene 
and  tvilh  Benzene  and  Wa!er.  S.  Young  and  Jliss 
I?.  C.  Fortpy.     I'roc.  Chem.  Soc,  18,  [251],  lO."). 

('  the  seven  alcohols  examined,  all  except  isoa.my\  alcohol 
rm  mixtures  of  constant  boiling  point  with  benzene.  The 
iling  points  of  these  mixtures  and  the  molecular  per- 
nlages  of  benzene  in  them  follow  the  same  order  as  the 
iling  points  of  the  pure  alcohols.  The  boiling  point  of 
e  isobutyl  alcohol-benzene  mixture  is  very  near  that  of 
lizene    itself;  neither    isoamyl    alcohol    nor    any    other 


alcohol  with  a  higher  boiling  point  can  form  a  mixture  of 
constant  boiling  point  with  benzene. 

Of  these  alcohols,  only  ethyl,  i'sopropyl,  H-propyl,  and 
tertiary  butyl  alcohols  form  ternary  mixtures  of  constant 
boiling  point  with  benzene  and  water.  When  a  mixture  of 
methyl  alcohol,  benzene,  and  water  is  distilled,  the  first 
fraction  consists  of  the  binary  alcohol-benzene  mixture,  and 
when  a  mixture  of  either  /sobutyl  or  woamyl  alcohol  with 
benzene  and  water  is  distilled,  the  first  IVaeiion  consists  of 
the  binary  benzene-water  mixture.  No  alcohol  of  this 
series  with  a  boiling  point  higher  than  that  of  /iobutyl 
alcohol  can  form  a  ternary  alcohol-benzene-water  mixture 
of  minimum  boiling  point ;  with  these  higher  alcohols,  the 
fir^t  fraction  iviU  always  consist  of  the  binary  benzene-water 
mixture. 

The  boiling  points  and  the  composition  of  the  binary 
alcoliol-beuzene  and  the  lernary  alcohol -benzetc-wa'er 
mixtures  have  been  determined. 

Acetic  Acid  ;  Manufacture  fmm  Crude  Pi/roligneous  Acid. 
Gustav  Glock,  Berlin.  Ger.  Pat.  130,439,  .July  20,  1901." 
On  adding  sodium  bisulphate  to  crude  pyroligneous  acid, 
the  greater  part  of  any  tarry  matter  present  i^  separated.' 
and  eollei;ts  as  an  oily  layer  on  the  surface.  The  aqueous 
solution,  distilled  after  the  removal  of  this  layer,  yields  a 
nearly  pure  acid,  the  first  fraction  being  the  strongest. 

—  M.  J.  S. 

Cinchona  Bark  and  its  Preparations ;    Determination    of 

the  Alkaloids  in .      F.  de  Myttenaere.    Chem  -Zeit 

1902,  26,  Ifep.  117— 118. 

Thk  author  has  examined  the  methods  of  determination 
given  in  the  pharmacopeeias  cf  Holland  (1890),  Switzerland 
(1893),  Germany  (1900),  Italy  (1892),  Austria  (1893) 
and  England  (1898),  and  has  found  all  more  or  less' 
unsatisfactory.  The  following  method  is  proposed  :— 7oTms. 
of  finely  powdered  bark  (put  through  a  sieve  with  30  meshes 
to  1  cm.)  are  brought  into  a  200  c.c.  flask,  and  140  grins,  of 
chloroform  and  10  c.c.  of  10  per  cent,  ammonia  arif  added. 
After  standing  three  hours,  with  occasional  shakinir,  3  aims. 
of  tr.agacanth  gum  are  added,  and  20  c.c.  of  distilled  whaler  ;' 
the  flask  is  then  well  shaken,  finally  the  agglomeration  of 
the  solid  mass  and  the  separation  of  the  ehloroforni  are 
hastened  by  rotating  the  flask.  After  standing  for<me  hour 
to  allow  the  precipitate  to  deposit,  100  grms.  of  the  chloro- 
form solution  are  quickly  filtered,  the  solvent  evaporated, 
and  the  residue  dried  on  the  water  bath.  It  is  then  di-- 
solved  in  the  smallest  possible  ipianlity  of  ehloroforni,  and 
the  solution  transferred  to  a  separating  funnel  coatainiii'^ 
15  c.c.  of  decinormal  hydrochloric  aciil.  The  vessel  is  then 
twice  washed  with  5  c.c.  of  chloroform  and  subsequently  a 
third  time  with  such  a  quantity  of  ether  that  the  mixture  of 
chloroform  and  ether  floats.  The  funnel  is  violently  shaken 
for  five  minutes,  the  acid  solution  filtered  through  a  wet  filter, 
and  the  ethereal  solution  washed  three  times  with  quantities  of 
lOc.c.  of  distilled  water.  The  filter  is  finally  washed,  and  the 
excess  of  acid  titrated  with  decinormal  caustic  soda,  usiu^' 
ha;matoxylio  as  indicator.  The  number  of  c  c.  of  acid  used" 
nmltiplied  by  0-0309,  gives  the  alkaloid  in  5  gi-ms.  of  bark'. 
In  applying  this  process  to  the  assay  of  cinchona  tincture 
and  the  dry  or  liquid  extract,  the  dry  extract  is  first 
dissolved  in  dilute  alcohol  and  the  solution  evaporated  on 
powdered  pumice  ;  the  tincture  and  the  fluid  extract  are 
similarly  evaporated. — A.  C  V,'. 

Cinchona    Alkaloids ;   Bromine   Ueriratlccs    ot' ,  inid 

the    Compounils   derived    therefrom   which    contain  less 

Hijdroyen.      A.    Christensen.      Chem.-Zeit.,    1902  i^R 

Rep.  115.  '  '*"' 

CixcHoxiNE,  cinchonidine,  and  quinine  form  dibromo 
addition  compounds,  which  can  be  obtained  from  the  hydro- 
bromide  perbromides.  Comstock  and  Koeuighave  obtained 
cinehonine  and  quinine  dibromides,  but  cinchonidine  di- 
bromide  and  dehydrocinchonidine  have  not  hitherto  been 
made.  Un  treating  the  dibromides  with  alcoholic  potash,  a 
mouobromo  substituted  alkaloid  is  first  obtained,  which 
then,  by  continued  treatment  at  100'  C,  yields  the  d'ehydro- 
base,   containing   two   atoms   of    hydrogen   less   than    the 
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original  alkaloid.  The  tliree  dehydro-bases  take  up  only 
two  atoms  of  bromine  to  form  the  dibromo  substitution 
products  of  the  original  alkaloids.  Thehydrobromodebydro- 
eiuchoniue,  obtained  by  Comstock  and  Koenig  by  the 
addition  of  hydrobromic  acid  to  deliydrociiichoiiine,  is 
identical  with  tlie  author's  monobvomocinchoniue.  Skalweit's 
dibromocinchonidino  and  Galiraard's  bibromocinchonidinc 
are  also  identical  with  the  author's  ciuchnuidine  dibromidc. 

Chichonine  dibrotnide,  i:\g\i ~JAt21^„0.  Bromine  (1  mol.) 
is  added  gradually  (finally  rapidly)  to  a  solution  of  the 
base  in  acetic  and  hydrobromic  acids.  If  necessary,  the 
solution  is  then  decolorised  by  sulphurous  acid.  In  a  short 
time  it  solidifies  to  a  crystalline  mass  of  the  hydrobromide, 
from  which  the  free  base  is  obtained  by  the  addition  of 
excess  of  caustic  soda.  Monobromticinchimine  o.valale, 
(C,9H2,BrN20)2.H3C204.7H2U,  crystallises  well.  Cin- 
chonid'iiie  dihrumide,  C^HsoBrjNjC ),  is  obtained  in  the  same 
manner  as  the  cinchonine  compound.  .Skalweit's  dio.xy- 
cinchonidine  is  stated  not  to  exist ;  the  substance  must  be 
dehi/drdciiichoiiidine,  C,,H;„N20,  which  is  obtained  by 
boiling  the  dibromide  for  20  hours  with  alcohol  and 
potash  (0-75 — 1  part),  precipitating  with  carbon  dioxide 
filtering  and  evaporating.  The  base  is  obtained  quite  free 
from  bromine  by  converting  it  iuto  the  normal  oxalate. 
Dilir<im(}ciiiclwiiidiiie  hi/drobrnmide  perhromide,  C,;|H2i,Br2 
N..0.21IBr.Brj,  obtained  from  dehydrocinchonidine,  is 
relatively  stable  and  differs  fi-om  the  other  perbr<imides. 
Dihromociiichonidine,  CiglljoBrjNjO,  forms  prismatic 
needles,  which  melt  at  186°  C.  Quinine  dibromide, 
C;i,H24Br2N203'  °"'l  uwnobromoqninine,  C2oll23B''N202, 
which  melts  at  210°  C,  liavc  also  been  prepared.  JJeliydro- 
qiiiiiiiie,  C;(|Hj2N20;,  which  melts  at  184°  C,  is  obtained  by 
boiling  rpiinine  dibromide  with  alcohol  and  potash  (0'  ,5  part) 
for  20  hours.— A.  C.  \V. 

Cevadine,  Decompnsitiim  of ,  hij  means  of  Hydro- 
chloric Acid  in  Alcoholic  Solution.  P.  Horst.  Chcm.- 
Zeit.,  1902,  26,  [31],  331. 

Ox  hydrolysis,  cevadine  produces  ceviue  and  angelic  and 
tiglic  acids  (this  Journal,  1899,  51J).  The  .author  has 
endeavoured  to  ascertain  which  of  these  acids  is  the  primary 
product.  A  solution  of  cevadine  in  alcohol  was  treated 
with  hydrochloric  arid  gas,  the  mixture  digested  for  24 
hours,  diluted  and  distilled.  On  dilution,  the  distillate 
scpar.ated  an  oil,  which  boiled  at  l.'jl''— 1 .52°  C,  and  gave,  on 
saponification,  tiglic  acid  melting  at  62° — 63°  C.  It  was 
found  that  angelic  acid,  wheu  esterified  under  the  above 
conditions,  is  not  converted  iuto  tiglic  acid  ;  hence  the  latter 
is  the  primary  product  of  the  hydrolysis  of  cevadine. 

—A.  C.  W. 

Ovantje     Flowers  ;     Essential     Oils    of    Sweet    ,    or 

Portuguese  Niroli  Oil.  E.  Theulier.  Chem.-Zcit  ,  1902, 
26,  Kep.,  126. 
This  essential  oil  is  obtained  by  simple  distillation.  It  is 
dark  yellow  in  colour,  and  in  no  way  resembles  in  odour 
the  ordinary  Neroli  or  orange  oils  from  Citrus  biyuradia. 
The  specific  gravity  of  the  oil  at  23°  C.  is  0-8G0  ;  its 
optical  rotation  at  23°  C.  is  +  2<j°  3o';  it  contains  6  ■3.') 
per  cent,  of  esters  calculated  as  linalyl  acetate;  it  gives 
a  silky  turbidity  with  90  per  cent,  alcohol.  Methyl  an- 
thranilate  could  not  be  detected.  By  cooling,  a  somewhat 
considerable  preciiiitate  of  small  crystalline  plates,  which 
melted  at  .55°  C,  was  obtained.  This  is  a  iiarafiiu  and 
apparently  identical  with  that  from  the  Citrus  higarudm 
oils.  The  oil  contains  a  considerable  quantity  of  terpenes 
and  high-boiling  eorapouuds.  The  presence  of  d-camphene, 
(/■liinonen<',  and  (/-linalocd  was  proved. — A.C.  W. 

Methyl  Determinations  according  to  Hcrziy  and  Meyer. 
JI.  Busch. 

Sec  under  XX 111.,  paje  725. 

Tartaric  Acid  in  Pressed  Grape  Shins  (Marc)  ;  J'eter- 
mination  of .     C.  Ehrmanu  and  H.  Lovat. 

See  under  XXIII.,  page  726. 


ENGusn  Patents. 

Medicinal  Compounds  ^  Gelatinised  Silver  Suits']  ;  Frepara 

tioH    of .     A.    Stephan,    Berliu.     Eng.  Pat.    2i',3o; 

Dec.  24,  1901. 

A  SOLUTION  is  obtained  by  means  of  gelatin,  water,  glycerin 
and  organic  silver  salts. — A.  C.  \\ . 

Menthol   Derivative  [Chlorinated  Methyl]  ;   Mu>uif\ictur 

of  and  relating  to  a .     K.   A.   F.  Liiigner,    liresder 

Saxony.     Eng.  Pat.  5293,  March  3.  1902.      Date  claimei 
under  Intirnat.  Conv.,  March  S,  1901. 

Mkntuui,  is  heated  with  formalin  on  the  water-bath  am 
dry  hydrochloric  acid  gas  passed  lu  ;  the  upper  laver  i 
removed,  dried,  and  freed  from  hydrochloric  acid  by  : 
current  of  air  in  eacuo.  The  product,  t||H;,OCl,  is  an  oil 
substance  boiling  at  160° — 16;i'  ('.  under  13 — 16  mni 
pressure.  It  is  suitable  for  therapeutic  purposes,  and  i: 
claimed,  together  with  the  process. — A.  C.  W. 

Pinene  ;    Production  of  Derioatices   of    [Dipenlene  am 

Camphor]    .       C.    K.   >tills,    London.       From   th^ 

Ampere    Electro-Chemical    Co.,    Jersey    Citv,    U.S.A 
Eng.  Pat.  2129,  Jan.  27, 1902. 

Tmc  process  claimed  consists  in  heating  anhydrous  rectified 
turpentine  with  iinhydrous  oxalic  acid,  washing  with  water 
and  distilling,  with  or  without  previous  saptnilHcalion.  Th> 
dipentene  forms  the  first  portion  of  the  distillate.  See  alsi 
Eng.  Pat.  14,754, 1900  ;  this  Journal,  1901,  67  and  604. 

—A.  0.  W. 
Volatile  Inflammable  Li<juids  ;    Vessels  for  lloUliug——, 
V.  Posno.     Eng.  Pat.  14,391,  1901. 

See  under  III.,  page  700. 

I'erfumes   from    Flowers;     Process    and    Apparatus  fu 
Jlcfmiuq    Oils,  Fatty   Matters,   Glycerin,  li'u.r  ;  andfu 

the  E.rt'raction  of .     E.  Douillet.     Eng.  Pat.  14,."}29 

1901. 

See  under  Xll.,  page  711. 

FuENCH  Patent. 

Vanillin  :     Process   for    the     Prepariilitm    of   .     \\ 

Langct  and  Froyer  -  Delapierre.  I'r.  Pat.  316,520 
March  26,  1902. 
Thk  process  claimed  consists  in  pas-sing  a  rapid  current  o 
air  through  spirit  of  turpentine,  and  then  over  asbeslo 
cloth  soaked  in  eugenol,  which  becomes  oxidised  1 
vanillin.— A.  C.  W. 

United  States  Patents. 

Aromatic  Aldehyde   and  Acid;  Process  of  Mailing 

M.  Bazlen,  Ludwigshafen,  Germany.  U.S.  Pat.  698,355 
April  22,  1902. 
The  processes  claimed  for  the  production  of  aromatic  aide 
hydcs  and  acids  consist  in  heating  toluene,  xylene 
nitrotolucne,  &e.,  with  nickel  or  cobalt  peroxide,  with  o 
without  the  presence  of  a  salt  of  nickel  or  cobalt,  aud  will 
or  witlic  ut  an  oxidising  agent  (sodium  hypochlorite). 

— A.  (.'.  W. 

Saticylquinine,  \c.  ;  Salici/late  of .     H.  Thron,  Fiank 

fort-on-Maine,  Germany.  U.S.  Pat.  698,0.9,  April  'li 
1902. 
The  patentee  claims  the  compounds  of  one  mol.  c 
salicylic  acid  with  one  mol.  of  the  salicylic  esters  of  th, 
cinchona  alkaloids,  and  in  particular  the  salicylate  a 
salicyUviiinine.  This  compound  is  obtained  on  cooling  ' 
solution  of  the  constituents  in  hot  alcohol.  It  forms  Uslclc- 
needles,  which  melt  at  182°— 183' C.  It  is  stated  to  hav 
a  peculiar  medicinal  effect,  differing  from  that  of  cilhe 
constituent.     (See  also  this  Journai,  1902,  637,  638.) 

—A.  C.  W. 

7'hymol ;  Process  of  Mailing .     M.  Dinesman,  Palis. 

U.S.  Pat.  697,994,  April  22,  1902. 

See  En".  Pat.  13,74o,  19ol  ;  this  Journal,  1901,  1019. 

—A.  C.  W- 
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XXI.-PHOTOaEAPHY. 

IntensiJicuh'oH ;     Mercurial  .         K.   E.    Chesterman. 

Brit.  Jour.  Phot.,  49,  1902,  [2190],  329. 

G.  Hauberisser  has  supgested  a  modification  of  that 
method  of  intensification  (Chapman  Jones'  method],  in 
which  bleaching  with  mercuric  chloride  solution  is  followed 
by  treatment  with  a  ferrous  oxalate  developer.  In  this 
case  the  iuten^ififid  imaj;e  consists  of  metallic  silver  and 
metallic  mercury.  On  account  of  the  presence  of  sulphite 
in  all  others,  pyrocatechol  is  the  only  organic  developer 
which  may  satisfactorily  replace  ferrous  oxalate  in  this 
treatment ;  the  pyrocatechol  developer  is  best  kept  in 
concentrated  form  and  diluted  just  before  use. 

A.  I'yrocatochol,  2  grms.  ;   water,  100  c.c. 
H.  Caustic  potash,  20  gnus. ;  water,  100  c.c. 

l''or  use  add  .50  c.c.  of  water  to  a  mixture  of  5  c.c.  of  A 
and,-,  c.c.  of  B.— J.  W.  H. 

Persulphatca  and  their  Use  as  Photot/raphic  Rvagcnfs.  H. 
Marshall.    I{rit..Toar.   Phot.,  1902,49,  [2189],  :!Oa—;Ul. 

The  passage  of  an  electric  current  through  a  concentrated 
solution  of  an  acid  sulphate  liberates   at  the  anode    HSO4 
groups  which  may  unite   and  form  persulphuric   acid,  and 
ultimately  act  on   the  salt  present   to  form  a  persulphate. 
The  anode  must  be  very  sma'l   .and   the  temperature   kept 
low.     Potassium   persulphate   is  soluble   to   the   extent  of 
17    percent,  in  water  at  0   C,  the  similar  ammonium  salt 
being  soluble  to  the  extent  of  55  per  cent,  under   similar 
I'ircumstanees.     The  dried  purified  salts  may  be  kept  for  a 
long  lime  without  undergoing  appreciable  decomposition. 
Metals  are  attacked   readily  by  solutions  of  persulphates, 
1  sulphate  of  the  metal   being   produced;   on  this  account 
persulphates  may    replace    acids  for    etching    plates,   &c. 
When  silver   ritrate  is   added  to   a   solution  of  potassium 
persulphate,  a  black  precipitate  of  silver  peroxide  gradually 
forms  and  then  dissolves  again;    with  the  ammonium  salt 
little,  if  any,  peroxide  is  formed,  but  the  solution  becomes 
nore  energetic,  and  decomposes  faster  than  one  to  which 
10  silver  has    been   added.     On  making  a  cold  saturated   I 
solution    of    ammonium     persulphate     in     strong    liquor 
immoiiiip,  no  action   is  observable,  even  after  some  time, 
3ut  the  addition  of  a  small  quantity  of  silver  nitrate  causes 
mmediate  effervescence,  and  the  action  develops  heat  and 
jecomes  quite  violent.     The   fact  that  ammonium  persul- 
)hate.  when  used  as  a  reducing  agent,  diminishes  contrast, 
■€.,  attacks   the   high   lights    more   than   the    shadows,  is 
explained  in  the  light  of  the  above  experiments   by  silver 
jcting  as  a  "  catalytic  agent  "  in  accelerating  the  action  of 
he  persulphate.    The  action  of  the  persulphate  on  the  image 
s  stopped  by  immersion  in  a  solution  of  sodium  sulphite, 
f  this  explanation  of  the  action  be  correct,  a  strong  solu- 
ion   of  persulphate,    freshly  prepared,   should  work  best 
vhere  reduction  of  contrast  bo  required.     A  more  dilute 
olutiou,  containing  a  small  quantity  of  silver,  may  be  used 
u  other  cases.     The  solutions,  once   used,  will   not   keep, 
ind  their  action  will  ditler  from  freshly  prepared  ones  owing 
0  the  presence  of  a  small  quantity  of  silver  salphate. 

—J.  W.  TI. 
English  Patents. 

'ieiieliipinij  Means  in  Pliotographi/ ;    The   Preparalivn  of 

new    Chemical    Coinpitinifls    and    their     Use    as     , 

H.  K.  Newton,  London.  T'roni  'J'he  I'arbenfabriken 
vorra.  Fr.  Bayer  and  Co.,  I'^lberfeld,  (iermany.  (iiig.  Pat. 
10,721,  May  2.3,  1901. 

tr  the  action  of  organic  photographic  developing 
ubstances,  such  as  pyrogallol,  pyrocatechol,  resorcinol,  &c., 
a  aliphatic  or  cyclic  amines,  new  additive  compounds 
hiyli  also  act  as  developers  and  do  not  necessitate  the 
ddition  of  caustic  alkalis  for  that  purpose,  are  formed. 
L<  an  example,  an  aqueous  solution  of  1213  parts  of 
yrogallol  is  addtd  to  225  parts  of  a  20  per  cent,  solution 
t  diniethylamine,  and  the  mixture  allowed  to  stand, 
aiitact  with  the  air  being  a\oided.  After  a  time  the 
lixture     becomes     hot     ainl    crvstals     of     the     additive 


compound  separate  out.  A  photographic  developer  may 
be  made  up  by  adding  0-1  kilo,  of  powdered  pyroffallof- 
dimethylamine  to  a  solution  of  0-8  kilo,  of  sodium  sulphite 
in  10  litres  of  water.— J.  W.  II. 

Photographic    Prints ;     Process  for    the    Production    of 

I        Multicolour  .     S.    Vathis,  Paris.     Eng.   Pat.   579, 

'       Jan.  8,  1902. 

"  MiLTicOLOuR  photographic  prints  "  are  produced  by  the 
application  of  heat  to  an  ordinary  gold-toned  silver  print, 
the  print  after  heating  being  immersed  in  water  for  10 
minutes. — J.  W.  H. 


XXII.-EXPLOSIYES,  MATCHES,  Etc. 

English  Patents. 

E.rplosires.     M,  Fiedler,  Moscow.     Eng.  Pat.  23,284, 
Nov.  18,  1901. 

The  explosive  consists  of  two  parts,  a  cartridge  containing 
a  dry  powdered  mixture  of  70  parts  of  KCK ).,  and  20  parts 
of  KMnOj,  and  a  vessel  containing  a  mixture  of  9  parts  of  oil 
of  turpentine  and  1  part  of  phenol.  For  use,  the  turpentine- 
phenol  is  poured  into  the  cartridge,  a  longitudinal  ch;inucl 
in  which  is  formed  by  pressure  when  the  cartridge  is  made. 
The  cartridge  thus  impregnated  can  he  exploded  in  a  bore- 
hole by  means  of  fulminate. — L.  -V. 

Explosive    Compounds ;    Manufacture    of  .       W.    C. 

tiuinby,  California,  H.  B.  Sharps,  Philadelphia,  and 
D.  J.  Greger,  San  Francisco.  Eng.  Pat.  4781,  Feb  25, 
1902. 

A  LKjDin  substance,  called  "  maltha,"  is  incorporated  with 
explosive  mixtures  to  prevent  premature  explosion  and 
protect  the  particles  of  the  metallic  salts  from  the  effects 
of  moisture.  Maltha  is  obtained  on  distilling  crude  asphalt, 
forming  the  fraction  which  comes  over  between  150°  and 
260'  C.  The  following  are  given  as  examples  of  this 
explosive  : — 


Ammonium  picrate. 
Potassium  chlorate  . 
Potassium  nitr.-itc  . . 

.Sulphur 

Chart'oal 

Maltha 


50 

40 

so 

75 

. . 

io 

10 

3 

5 

io 

7 

10 

— G.  W.  MoD. 

Matches ;  Machines  for    Making   .      M.    S.    Abbot, 

F.  A.  H.  Loomis,   and   F.  D.  Ives,  Connecticut.     Eng. 
Pat.  25,759,  Dec.  17,  1901. 

The  machine  described  is  so  constructed  that  only  every 
alternate  splint  is  severed  from  the  veneer  at  each  stroke 
of  the  cutter  mechanism,  and  hence  the  si)lints  enter  the 
carrier  with  an  open  space  between  them,  the  full  width  of 
a  splint,  and  in  a  direct  line  with  the  veneer.  — G.  \V.  MoD. 

XXIII.-ANALYTICAL  CHEMISTEY. 

APPARATUS. 

Rubrescin ;  ^-1  Xew  Indicator  for  Al/ialmietrg  and 
Acidimclrg.  \.  Rosenfeld  and  .J.  Silher.  Farmazeff 
10, -(33.  Chcm.-Zeit.  Eep.,  26,  [lU],  l:',o. 
KuBRESCiN  is  prepared  by  fusing  together  50  grms.  of 
resorcinol  and  25  grms.  of  chloral  hydrate  iji  an  oil  bath, 
the  reaction  proceeding,  with  liberation  of  hydrochloric  acid 
and  without  further|heating,  when  the  temoerature  of  lOfj'  C. 
is  reached.  The  melt  is  a  brittle,  non-hygroscopic  mass 
insoluble  in  chloroform,  sparingly  soluble  in  ether,  soluble 
in  warm  amyl  alcohol,  and  in  cold  methyl,  or  ethyl  alcohol 
also  in  water.  The  product,  is  purified  by  treating  the 
powdered  melt  with  chloroform.  The  one  per  cent, 
solution  of  rubrescin  is  dark  red  in  co'our,  and  is  exeeedino-ly 
sensitive  towards  alkalis,  3 — 6  drops  producing  with  one 
drop  of  decinormal  caustic  soda  in  100  c.c.  of  water,  a  red 
coloration  that  lasts  for  one  hour,  and  leaves  beliind  a  red 
fluorescence,  for  a  day,  whereas  with  phenolphthalein  the 
coloration   would   \'anish   in    a   few  seconds.      The    same 


724 


journaij  of  the  society  op  chemical  industry. 


[May  31, 1902. 


result  is  obtained  with  1 — 2  drops  of  decinornial  borax,  as 
also  ■with  sodium  carbonate  and  bicarbonate.  The  colora- 
tion is  completely  destroyed  by  one  drop  of  decinormal 
sulphuric  acid  in  presence  of  3  drops  of  the  indicator, 
but  with  5 — C  drops  of  the  latter  a  decided  yellow  tinge  is 
left.  Ammonia  also  gives  a  red  coloration.  Rubrescin  as 
an  indicator  is  to  be  regarded  as  of  strongly  acid  character. 

— C.  S. 

SumpUng ;  Automatic  System  of .     P.Johnson. 

Eng.  and  Mining  J.,  1902,  73,  [15],  514. 

The  ore,  after  jiassing  through  a  No.  5  Gates  crusher  with 
corrugated  crusher  heads,  where  it  is  reduced  to  a  size  of 
3 — 5  inches,  is  fed  into  a  No.  1  Johnson  sampler  (see 
figures). 


Section  or  Spouc 
MAS 


This  sampler  makes  from  .six  to  seven  revolutions  per 
minute,  and  takes  out  either  10  per  cent,  or  20  per  cent.,  as 
desired,  for  the  first  sample.  In  the  arrangement  shown  in 
the  figures,  10  pi  r  cent,  are  taken  out,  but  by  removing 
the  lid,  /,  and  puttin,g;  the  second  tongue,  <i,  into  the  opening, 
two  samples  are  removed  for  each  revolution,  each  one 
amounting  to  20  per  cent.  The  rejected  80  or  90  per  cent, 
pass  through  the  "  rejecting  spout  "  into  an  ore  bin,  whilst 
the  sample  passes  to  a  No.  2  Gates  crusher,  where  it  is 
reduced  to  a  size  of  | — 1^  inches.  The  crushed  sample 
is  fed  into  a  No.  2  John.son  sampler  which  makes  nine 
revolutions  per  minute  and  cuts  out  three  samples — each 
20  per  cent. — for  each  revolution.  This  second  sample  is 
passed  through  a  No.  0  Gales  crusher,  where  it  is  reduced 
to  a  size  of  .| — -^  inch,  and  is  then  fed  into  a  No.  3  Johnson 
sampler,  which  makes  12  revolutions  per  minute  and  takes 
out  three  samples — each  20  per  cent. — for  each  revolution. 
The  sample  is  now  fed  to  a  pair  of  10  by  IC-iuch  rolls  which 
reduce  it  to  an  average  size  of  ^  inch,  then  passed  through 
another  No.  :^  Johr.son  sampler,  and  finally  quartered,  &e., 
in  the  usual  way.  The  construction  of  the  Johnson 
sampler  is  shown  in  the  accompanying  figures.  The 
crushed  ore  falls  down  the  spout  from  the  crusher  to  the 
circular  opening  of  the  sampler  outside  the  top  cone,  c. 
Kvery  time  the  openings,  O,  come  under  the  spout,  the  ore 
is  diverted  by  means  of  the  tongue,  /,,  to  the  "sample 
spout,"  whilst  when  the  opening,  O,  is  not  under  the  spout, 
the  ore  drops  inside  the  inverted  cone  S,,  and  passes 
through  the  "  rejecting  spout "  into  the  ore  bin  below.     In 


the  No.  1  sampler  there  are  two  openings,  O,  but  in  the 
No.  2  and  No.  .3  samplers  there  are  three  such  opinirgs. 
The  author  gives  figures  showing  the  good  results  obtained 
with  this  system. — A.  S. 

Fractional    DistUlation   [in    Vacuo]  ;    Reciiver  for  

M.  H.  I'alomaa.     Chem.-Zeit.,  19u2,  26,  [311,  337. 
The  funnel,  «,  which  receives  the  distillate,  is  fastened  to  a 
movable  magnet,  b,  which  can  be  rotated  by  means  o?  a 


magnet  held  outside  the  bell-jar.  The  delivery  tube  of  the 
funnel  can  thus  be  brought  over  the  receivers  in  turn. 

—A.  C.  W. 

INORGANIC— QUANTITA  TIVE. 

Aluminium  ;  Deleimininp  the  Silicon  Content  of . 

H.  Goldschmidt.    Zeits.  furElektrochem.,  1902,  8,  [«],  123. 

HABKitand  Geipert,  in  the  course  of  a  series  of  experinieDt-i 
on  the  preparation  of  aluminium  (see  this  Journal,  1902, 
2C0)  claim  that  they  have  prepared  aluminium  contaiaing 
only  0-034-  per  cent,  of  silicon.  The  author  considers  that 
this  low  percentage  of  silicon  is  not  correct,  and  tl'.at  the 
error  is  due  to  tlie  method  used  for  its  determination, 
Haber  and  Geipert  used  Moissan's  method^  in  which  the 
aluminium  is  dissolved  in  hydrochloric  acid,  and  this, 
according  to  the  author,  must  lead  to  low  results  for  the 
silicon,  as  appreciable  quantities  of  Sillj  are  formed  aad 
escape  with  the  hydrogen  evolved.  This  source  of  error 
was  pointed  out  in  1886  by  Wohler  and  liuff,  and  their 
statement  is  confirmed  by  the  author,  who  made  some  ex- 
periments on  the  subject.  In  order  to  avoid  the  loss  of 
silicon,  the  addition  of  a  slight  excess  of  bromine  to  the  acid 
before  dissolving  the  aluminium,  is  recommended. — A.  S. 

Zinc  ;  Volumetric  Determination  of ;  A  New  Reaction. 

E.  Prothi6re.     J.  I'hariu.  Ch\m.,  15,  [9],  419-122. 

The  author  discusses  the  various  miKlifieations  of  the 
volumetric  estimation  of  zinc  by  solution  of  inonusulphide 
of  sodium,  and  reaction  with  lead  paper,  and  points  out 
their  various  inaccuracies,  chiefly  owing  to  the  eolonition 
of  the  lead  paper  being  acted  upon  before  complete  precipi- 
tation of  the  zinc.  The  author  recommends  paper  impreg- 
nated with  a  5  per  cent,  soliitiim  of  tartar  emetic,  usinjj 
the  "drop  ''  method  ;  this  remains  colourless  until  the  mono- 
sulphide  has  completely  precipitated  the  zinc  ;  on  saturation 
a  fine  yellow  stain  is  produced  instantly.  The  saturateil 
paper,  after  drying  in  the  air,  may  be  preserved  indefioitely. 
The  author  claims  great  sensibilily  for  the  method  and  a 
great  advantage  of  this  antimony  reaction  over  the  lend 
reaction. — C  T.  T. 

Zinc;  Determination  of ^hy  Suiiium  Sulphide:  In- 
fluence of  Iron  on  the  Rexults.  \.  Coppalle.  Ann.  Cbiiu. 
unal.  appl.,  7,  91—96.    Chem.  Ceutr.,  1902,1,  [IC],9S.'. 

I'aosT  and  Hassreldter  proposed,  when  ir<  n  is  pre^cnt  in 
considerable  amount,  to  add  a  corresponding  quantity  of 
iron  to  the  pure  zinc  solution  used  in  the  blank  test.  In 
order  to  determine  the  accuracy  of  the  results  obtained  io 
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is  way,  the  author  made  a  series  of  experiments  with  a 
ire  zinc  solution  of  known  content  of  zinc,  witli  the 
Idition  of  amounts  of  iron  corresponding  to  those  contained 
different  types  of  ore.     The  results  obtained  were  : — 


lyfie  of  Ore. 

Percentage 
oC  Zinc  in 
Solution. 

1 

Perci'ntago         Error  in 
of  Iron        rercentaKoof 
added,     i     Zinc  found. 

ic  blende 

oiferoiis  pyritu 

iciferous  gulona 

xture  nf  zinc  bleiido, 
yrite,  and  galena. 

(-30 
130 

;4o 

140 

C  •' 

5 

k 
b 

(-15 
ll5 
)25 
(-25 

10 
20 

5 
15 
31) 
40 
.30 
40 

5 
15 

5 
15 
10 
20 
10 
.       81 

-  0  33 

-  0-77 

-  o-n 

-  1-08 

-  OHiO 

-  0-80 

-  0-84 

-  lie 

-  0-25 

-  0-40 

-  0-31 

-  Ofi3 

-  0-37 

-  0-S4 

-  O-.'Ji 

-  1-12 

The  results  show  that  ic  is  necessary  to  make  the  addition 
iron  to  the  pure  zinc  solution  used  in  the  blank  tests,  as 
lorwise,  quite  erroneous  results  are  obtained.  —  A.  8. 

idrogen  Peroxide;    Titration  of  .     M.  Tarbouriech. 

J.  I'harm.  Chim.,  15,  [9],  422-427. 
IK  author  criticises  the  volumetric  methods  in  use,  and 
iposcs  the  following  method  as  less  inconvenient,  and 
obviating  tlie  use  of  mercury.  The  ureometric  tube 
J  accessories  of  Esbach  are  used.  A  known  volume  of 
'  sample  to  be  examined  is  introduced  by  means  of  a 
lette,  into  a  tube  provided  with  a  good  cork.  1  c.cni., 
lal  to  ten  divisions  on  the  tube,  of  :!0  per  cent,  caustic 
la  solution  is  carefully  added,  then,  slightly  inclining  the 
le,  water  is  carefully  added  until  tlie  liquid  marks  about 
)j  the  exact  point  being  noted.  Finely-powdered  man- 
ifse  dioxide  is  rolled  in  a  cigarette  paper,  the  whole 
ming  a  mass  not  larger  than  a  pea.  This  is  placed  in 
'  tube  and  the  latter  immediately  closed  with  the  cork, 
e  tube  is  well  shaken  and  allowed  to  remain  in  an 
erted  position  for  10  minutes.  When  the  evolution  has 
.scd,  the  tube  is  uncorked  under  water,  the  oxygen  dis- 
cing a  portion  of  the  liquid.  The  tube  is  recorked  under 
ter  and  reversed.  The  volume  of  oxygen  evolved  can  be 
V  read  and  compared  with  the  tables  compiled  by  the 
;hor.— C.  T.  T. 

ORGANIC— QUALIT  A  Tl  VE. 

fetht/l  Delenninaiions  according  to  Ilerziy  and  Meyer. 
M.  Busch.      Her.,  1902,  35,  [8],  1565—1567. 

suitably  modifying  Zeisel's  method,  Herzig  and  Meyer 
'C  devised  a  means  of  distinguishing  between  methyl 
ached  to  oxygen  aud  that  attached  to  nitrogen.  They 
i  that  whilst  boiling  liydriodic  acid  hydroljses  the 
thoxyl  group,  temperatures  of  200° — SOO"  C  arc  re- 
sile in  order  to  remove  the  methyl  from  nitrogen.  The 
hor,  however,  has  observed  in  the  case  of  l-phenyl-4- 
thylanilino-urazole — 

C^Hs  N.NH 

OC  CO 
V         CHt 
N.N.C^H^ 

vbich  the  methyl  is  undoubtedly  attached  to  nitrogen, 
it  is  removed  by  boiling  hydriodic  acid.  Since  neither 
10-  nor  dlmethylaniline  nor  ((s.methylphenylhydraziiie 
ave  in  the  same  way  towards  boiling  hydriodic  acid,  it 
)ws  that  the  loosening  of  the  meth}!  group  depends 
n  the  presence  of  the  carbonyl  groups  connected  with 
flnitrogen.  This  appears  to  be  the  case  since  both 
zoyl-  and  dibenzoyl-methjlphenylhydrazine  give  off 
hyl,  although  not  quantitatively,  when  boiled  with 
iriodic  acid.     It  would,  therefore,  appear  that  the  use  of 


Zeisel's  apparatus  for  distinguishing  between  methoxyl  and 
methylimine  is  only  conclusive  as  to  the  absence  of  the 
former  when  no  positive  result  is  obtained.  No  trace  of 
methyl  iodide  is  obtained  from  acetyl- or  benzoyl-methyl- 
aniline. — T.  A.  L. 

Cholesterol   and    Phi/luslcro/    in    Mixtures   of    Fatti/  and 

Mineral  Oils ;   Separation  of .     //.     .7.  Marcusson 

Mitt,  aus  dem  konigl.  techu.  Versuchsanst.,  Berlin,  1901 
19,  [5  and  6],  259—260. 

In  addition  to  the  methods  described  in  the  author's  former 
communication  (this  Journal,  I90I,  484),  a  serviceable  test 
can  be  based  on  Homer's  observatiou  that  the  higher  alco- 
hols in  fatty  oils  can  be  readily  extracted  by  means  of  ether 
from  an  aqueous  or  dilute  alcoholic  solution  of  the  soap, 
whil,-t  the  extraction  from  an  alcoholic  solution  by  means 
of  |>etroleun!  spirit  is  incomplete.  The  oily  mixture  is 
fir.-t  boiled  with  alcoholic  potassium  hydroxide  to  saponify 
the  fatty  oil,  and  the  resulting  .soap  solution  completely 
freed  from  mineral  oil  by  repeated  extraction  with  petro- 
leum spirit.  The  alcohol  is  then  removed  by  evapoi-ation, 
the  residue  repeatedly  extracted  with  ether,  and  the 
exiracled  fatty  alcohols  punlied  by  recrystallisation  from 
alcohol. 

This  method  is  obviously  not  quantitative,  but  it  is 
capable  of  showing  whether  an  oil  is  of  animal  or  vegeiable 
origin,  and  the  author  has  used  it  successfully  in  the  exami- 
nation of  two  mixtures  recently  submitted  to  him. 

— C.  A.  M. 
Formaldehi/de  ;  Ddicale  Method  for  tlic  Detection  of . 

C.   Arnold  and  C.  Mentzel.     Zeits.   Unters.  Nabr.   und 

Genussmittel,  1902,  5,  [8],  353—356. 

In  presence  of  small  quantities  of  ferric  salts,  formaldehyde 
gives  a  red  coloration  with  phenylhydraziue ;  excess  of 
ferrous  salts  destroys  the  reaction.  The  coloration  is  best 
observed  in  alcoholic  solution,  since  a  precipitate  is  pro- 
duced in  aqiieous  solutions.  Acetic  aldehyde  gives  the 
same  coloration,  but  in  a  far  weaker  degree.  The 
coloration  should  appear  at  once,  any  coloration  produced 
after  standing  being  disregarded.  The  tc«t  is  carried  out 
as  follows  :— 5  c.e.  of  the  alcoholic  solution  are  mixed  with 
O-O.i  grnis.  of  phenylhydraziue  hydrochloride  and  four 
drops  of  ferric  chloride  solution,  and  10—12  drops  of 
concentrated  sulphuric  acid  are  added,  keeping  the  mixture 
cool.  This  procedure  in  aqueous  solutions  produces  a 
precipitate,  which  should  then  be  dissolved  by  the  addition 
of  sufficient  concentrated  sulphuric  acid  (cooling),  or 
preferably  of  alcohol.  One  part  of  formaldehyde  may  thus 
be  detected  in  50,000  of  alcohol,  or  40,000  of  water.  The 
method  may  be  applied  directly,  with  a  delicacy  of  ab->ut 
1  in  10,000,  for  the  detection  of  the  .addition  of  formalde- 
hyde as  a  preservative  in  foodstuffs.  For  meal,  fats,  and 
milk,  the  procedure  consists  essentially  in  extracting  the 
subsfciDce  with  absolute  alcohol  aud  testing  the  filtered 
ex  It  act. 

In  pale  beers  of  the  I'ilsener  type,  the  coloration  may 
be  observed  without  auy  previous  treatment,  provided  a 
little  alcohol  be  added  at  the  last.  In  darker  beers  the 
coloration  can  generally  be  detected  in  the  froth  when  the 
rcixture  is  shaken.  In  doubtful  cases  witii  very  dark  beers, 
it  is  advisable  to  add  the  reagents  as  above  and  then 
extract  the  mixture  with  ether;  2"5  c.c.  of  the  ethereal 
layer  are  then  placed  in  a  dry  graduated  test  tube,  made 
up  to  4  c.c.  with  alcohol,  and  1  drop  of  concentrated 
sulphuric  acid  is  added.  In  presence  of  formaldehyde  the 
liquid  theu  becomes  distinctly  red,  whereas  pure  beer  only 
gives  a  trace  of  red  coloration. — J.  F.  B. 

Wood-Pulp  ;    Colour  Reaction  fur .     A.  Kaiser. 

Chem.-Zeit.,  1903,  36,  [31],  335. 
Tin:  reagent  is  obtained  by  warming  sulphuric  acid  with  an 
equal  volume  of  amyl  alcohol,  free  from  furfurol,  on  the 
water-bath  at  about  90"  ( '.  until  a  slight  evolution  of  gas 
begins.  The  pale  reddish-yellow  mixture  is  then  cooled. 
This  "  amyl-sulphuric  acid  "  gives  red,  violet,  or  deep  indigo- 
blue  colorations  with  wood-pulp,  accordiug  to  the  quantity 
present.  The  reaction  is  accelerated  by  blowing  a  current 
of  air  over  the   paper  moistened   with  the  reagent,  and  by 
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gentle  warming.  The  coloration  is  due  to  the  action  of 
furfurol,  produced  from  xylose,  on  the  amyl-sulphunc  acid 
(Vitali's  reaction). — A.  C.  W, 

ORGANIC— QUANTITATIVE. 

Imlia-Iiuhber  Goods  :  Anali/sis  of .     F.  Frank  and 

E.  Marckwald.  Chem.-Zeit.,  1902, 26,  [3 1  ].  335. 
AccoiiDlSG  to  the  authors'  experience,  the  method  now 
used  for  the  determination  of  caoutchouc,  founded  on  the 
work  of  Heuriques,  is  the  only  practicable  jiroeess  which 
"ivc'S  fjood  results.  The  following  criticisms  are  passed  on 
fhe  method  proposed  by  Heintz  (this  Journal,  1002,  503)  : — 
1.  Tjarwe  quantities  of  weighting  materials,  if  jiresent,  must 
be  previously  removed  to  a  great  exteut,  other\yise  the 
extmction  of  tlie  organic  constituents  is  not  quantitatively 
possible.  2.  It  is  extremely  difficult  to  remove  the 
alcoholic  potash  used  to  extract  the  fatty  couipouiuls.  It 
is  also  very  difficult  to  drive  off  all  the  water,  so  that 
weighiug  to  constant  Aveight  cannot  be  avoided.  3.  The 
absorption  of  water  by  sulphuric  acid  in  a  U-t"lie  is  known 
not  to  be  a  good  method,  a  determination  of  carbon  must  be 
made  at  the  same  time,  since  the  estimation  of  hydrogen 
alone  is  not  sufficient  for  an  exact  analysi.s.  4.  The 
qualitative  examination  of  the  weighting  materials  cannot 
be  avoided,  the  i)resence  of  volatile  metals  and  carbonates 
would  prevent  the  determination  of  the  weighting  materials 
by  means  of  the  residue  in  the  combustion  boat.  5.  The 
necessity  of  assuming  that  washed  and  purified  caoutchouc 
contains  constantly  9"  per  cent,  of  G,oHio  introduces  a  new, 
though  slight,  error  into  the  analysis. — A.  ('.  W. 

Tiirlaric  Acid  in   Pressed  Grape  Ski)is   (At arc):  Deter- 
mination of  • .     C.  Ehrmann  and  H.  I.ovat.     Oesterr. 

Ohem.-Zeit.,  6,  121—124.     Chem.  Centr.,  1903, 1,  [17], 
1028. 

One  hundred  grms.  of  the  finely-chopped  skins  are  treated 
in  a  ll.-litre  flask  with  20  e.c.  of  hydrochloric  acid 
(sp.  gr."  1  •  1),  and  water  added  till  the  total  weight  is 
950  grms.  The  mixture  is  heated  for  14  hours  on  a  vigorously 
boiling  water-bath,  allowed  to  cool,  made  up  to  the  original 
weight,  filtered,  and  500  c.e.  of  the  filtrate  evajiorated  in  a 
porcelain  dish  to  100  e.c.  The  residual  liquid  is  boiled 
with  35  e.c.  of  a  20  per  cent,  solution  of  potassium 
carbonate  till  effervescence  has  ceased,  allowed  to  cool, 
rinsed  into  a  200  e.c.  flask,  made  up  to  the  mark,  filtered, 
and  100  e.c.  of  the  filtrate  evaporated  to  about  15  e.c. 
This  residue  is  treated  whilst  still  hot  with  3  e.c.  of  glacial 
acetic  acid,  and  the  tartaric  acid  now  determined  by  the 
method  of  Goldeuberg,  Geromont,  &  Co.  (this  Journal, 
1898,  609,  698).  The  calculation  of  the  amount  of 
tartaric  acid  from  the  number  of  c.c.s  of  X/4  alkali  used  in 
the  titration  is  based  upon  the  assumption  that  the  mare 
contains  50  per  cent,  of  water.  For  each  10  per  cent,  of 
water  above  or  below  this  amount,  a  correction  of  yi^  per 
cent,  in  the  amount  of  tartaric  acid  is  necessary.  For  the 
determination  of  the  water,  15 — 20  grms.  of  the  finely- 
chopped  grape  skins  are  dried  to  constant  weight  at  105°  C. 

— A.  S. 

C.  Maun. 


Ethereal  Oils  in  Soaps  ;  Determination  of  — 

Arch.  I'liarm.,  1902,  240,  [3],  164—165. 
TwENTV  grms.  of  the  soap  shavings  are  dissolved  in  150  e.c. 
of  water  and  20  grms.  of  90  per  cent,  alcohol,  in  a  flask 
fitted  with  an  inverted  condenser.  The  cooled  solution  is 
very  feeblv  acidified  with  sulphuric  acid,  saturated  with 
sodium  chloride,  treated  with  about  1'5  grm.  of  tannin  and 
distilled  in  a  current  of  steam  with  a  lamp  thane  under 
the  flask  to  keep  the  volume  constant.  The  distillate, 
which  cont;iins  the  ethereal  oil,  is  treated  as  described  in  the 
abstract  which  follows. — M.  J.  S. 

Ethereal     Oils    in     Liqueurs;     Determination    of  . 

C.  Maun.     Arch.  Pharm.,  1902,  240,  [3],  1G3— 104. 

Op  liqueurs  which  contain  only  alcohol,  water,  sugar,  and 
ethereal  oils.  100  c.e.  are  diluted  with  5  volumes  of 
distilled  water,  the  mixture  is  saturate  1  with  sodium 
chloride  and  well  shaken  with  .50  c.e.  of  rigolene  (light 
petroleum  sjiirit).      One  half  of    the    rigolene   solution  is 


then  withdrawn  by  a  pipette  and  evaporated  in  the  maaoe 
devised  by  the  author  for  recovering  the  ethereal  oil. 

If  the  liqueur  contains  in  addition  resin,  fat,  chlorophyl 
or  other  vegetable  extractive  matter,  this  will  also  pas 
into  the  rhigoleue.  In  this  case  the  25  e.c.  of  rigolen 
solution  are  transferred  to  a  retort  containing  purifiec 
cellulo.se  with  half  its  weight  of  pumice  fragments,  an^ 
distilled  by  steam.  The  cellulose  retains  the  cxtr.'.ctiv 
matters,  whilst  the  ethereal  oil  distils  over  with  the  rigolem 
The  rigolene  distillate  is  made  up  to  50  c.e.  and  one  hal 
of  it  treated  as  above. — It.  J.  S. 

Fractional  Distillation  as  a  Method  of  Qiiantiialiv 
Analysis.  S.  Young  and  Miss  E.  C.  Fortey.  Proc.  Chea 
Soc,  18,  [251],  106.  (See  also  pages  720  and  721.) 
It  has  already  been  pointed  out  (Young,  this  Journal,  190( 
1072)  that  the  compo.sition  of  a  mixture  of  two  honn 
logons  substauccs  can  be  ascertained  with  a  fair  degree  ( 
accuracy  from  the  results  of  one  or  more  fractlou^d  distill; 
tions  witli  a  very  efficient  slillhead  without  bringing  aboi 
anything  like  a  complete  separation  of  the  components. 

The  method  has  now  been  found  applicable,  not  ouly  t 
mixtures  which  separate  normally  into  their  origin: 
components,  whether  homologous  or  not.  but  also  to  cast 
in  which  binary  or  ternary  mixtures  of  constant  boilin 
point  .arc  formed,  such  mixtures  behavicg,  as  regarc 
distillation,  like  pure  substances.  It  depends  on  tl 
following  facts.  In  the  case  of  a  mixture  which  tends  I 
separate  into  two  components,  the  weight  of  distillate  ihi 
comes  over  below  the  temperature  midway  between  tl 
boiling  points  of  the  two  components — whether  single  siil 
stances  or  mixtures  of  constant  boiling  point — is  almo 
exactly  equal  to  that  of  the  more  volatile  component, 
the  original  mixture  tends  to  separate  into  more  than  tn 
components,  the  weight  of  these  components  will  be  Tei 
nearlj'  equal  to  the  weight  of  distillate  below  the  first  midd 
point,  the  weights  of  distillates  between  the  successii 
middle  points,  and  the  weight  above  the  last  middle  poii 
respectively. 

When  a  binary  mixture  of  constant  boiling  point 
formed,  the  method  mav  be  employed  for  the  determinatic 
of  its  composition  if  that  of  the  original  mixture  is  kuoir 
or  of  the  original  mixture  if  that  of  the  binary  mixture 
known  ;  wheu  the  original  mixture  tends  to  separata  into 
ternary  mi.xture,  a  binary  mixture,  and  a  single  substanc 
the  composition  of  the  ternary  mixture  may  be  nscertain( 
if  that  of  the  binary  mixture  and  of  the  original  mixture  m 
known. 

There  are  a  few  cases  snch  as  that  of  ethyl  alcohol  at 
water,  or  of  beuzene  and  ;2-hexane,  to  which  the  method 
not  applicable.     In  these,  the  curve  representing  the  relntii 
between     boiling    point     and    molecular     composition 
exceedingly  flat  where  the  more  volatile  component  is 
large  excess.     'When  this  is  so,  the  separation  by  fraction 
distillation   of    the   more  volatile    component,   whether 
single  substance  or  a  mixture  of  constant  boiling  point, 
practically  impossible. 

XXIV.-SCIENTIPIC  &  TECHIJICAL  NOTEf 

liadio-Actife  Substances.     I.  Radio'Actire  I^ead. 
K.  A.  Hofmann  and  others.     Her.,  35,  [8],  1J53-US; 

Ix  recent  publications  (this  Journal,  1901,  290,  6; 
1150)  it  has  been  shown  that  lead  compounds  obtained  (n 
pitchblende,  &c.,  contain  a  strongly  radio-active  substau' 
resembling  lead  iu  its  reactions  with  HoSOj,  H3.S,  &c. 
move  convenient  method  than  that  formerly  described.  ' 
separating  the  substance,  consists  in  dissolving  the  le 
chloride  iu  a  10  per  cent,  solution  of  sodium  thiosulphate 
5° — Kr  C.  and  allowing  the  llltereil  li(|uid  to  stand  at  rof 
temperature.  A  gradual  spontaneous  decompositioDensa 
accompanied  by  the  precipitation  of  a  black  sulphide,  < 
first  fractions  of  which,  collected  after  about  four  days,  1 
the  most  strongly  active.  From  50  grms.  of  the  le 
chloride  there  was  obtained  in  this  way  O'.'i  grm.  of  a  s 
phiile  which  discharge!  a  negatively-charged  clectroscc 
in  9  seconds  (electroscope  alone,  :i  minutes  4(1  second, 
and  was  free  from  radium,  polonium,  *cc.    The  intiiience: 
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this  jjrepiiratiou  on  the  electroscope  and  the  photographic 
alate  was  found  to  bo  not  less  than  that  of  the  niosfactive 
■adiiini  preparations. 

The  authors  cousider  the  activity  of  radio-lead  lo  be  of  a 
ir:m:irv   nature,  and   not  only   induced.     If  preparations, 
he  activity  of  which  has  been  weakened  by   physical  or 
heuiical  influences,  are   kept  for  some  lime  in"  the  dry  con- 
ition   in  closed   vessels,  their  activity  is   restored.      The 
ilphates  and   sulphides,  when    freshly'preparcd,  are  not  so 
:live  as  when  they  have  been  kept  in  stoppered  tubes   for 
M-cnil  days.     To  obtain  the  maximum  activitv,  therefore 
iJio-Icad   preparations   should   be   kept  umki"  tluse  con- 
lions  for  a   considerable  time.     Becqueiel  has  shown  that 
'.miara  preparations  also  may  have  their  activity  restored, 
id  the  authors  found  tliat   such   preparalions,  from  which 
f  aoii/ily  had  been  removed   by  chemical  means,  became 
stinclly  active  after  being  kept  for  two  days  in  stoppered 
bes. 

A  slight  activity  may  be  induced  in  ordinary  leail,  if  it  is 
ecipitatcd  by  means  of  sulphuric  acid  from  a  solution 
»taiuin<;  active  uranium  ;  but  if  the  separation  is  i-ffiTlcd 

means  of  potassium  hydroxide,  the  I'b.SOj  preuipitaled 
Inactive.— II,  I!. 

nc   If//,lro.ri,lr  ;     Sotiiliilittj    of  ,   /„   Ammniiia    uiid 

Ammonium  Bases.  \V.  Herz.  C'heni.-Zeit.,  1'.IU2,  2B 
Rep.  1 13.  *"' 

B  zinc  hydroxide  used  in  these  e.xperiments  was  prceipi- 
ed  by  ammonia  from  zinc  sulphate  solution,  washed  and 
ed  at  (iO'--70°C.  An  e.xees?  of  the  dry  powder  was 
ikenwith  the  solvent  at   17°— 19' C.  for  2— :i   days  and 

dissolved  zinc  then  determined.  The  more  dilule  the 
ation  of  the  base,  the  more  molecules  of  it  are  recjuired 

dissolve  the  zinc  hydroxide.  In  mono-substituted 
monias,  the  decrease  in  solvent  power  is  greater  the 
her  the  molecular  weiglit  of  the  replacing  radical.  Ui- 
(hylamine  and  diethylamine  do  not  dissolve  zinc 
Iroxide.— A.  C.  \V. 

ramium  Sesqitioxide  ;   Compounds  of  Alumina  with . 

Duboin.     Comptes  Kend..  134,  [1.5],  840 842. 

;0Q  nn  lioisBAUDRiN  has  established  the  fact  that 
niua  combinen  with  chromium  sesquioxide,  aud  has 
ftested  that  chromium  occurs  in  the  ruby  in  the  eon- 
3U  of  sesquioxide;  but  the  analysis  of  the  aluminiuni- 
jrnmm  comiiouud  has  not  hitherto  been  effected.  The 
lor  finds  that  while  free  chromium  sesquioxide  from 
iteyer  source  is  oxidised  and  dissolved  by  fusion  with 
vssiuMi  uhlorate,  an<l  can  thus  be  separated  from  admix- 

I  whh  alumina,  the  compound  of  alumina  with  chromium 
[Hioxideis  unatfeeted  by  chlorate.  lie  has  piepjred,  and 
analysed  by  this  method,  the  compounds  in  question,  both 
gnitmg  a  mixture  of  the  previously  ignited  anhydrous 
les,  aud  by  precipitating  mixed  solutions  of  ammonia 
nand  chrome  alum  by  ammonia,  and  washing,  dryinc 

Igniting  the  precipitate.  The  first  method  yielded  a' 
pound  containing  very  regularlv  between  ]  ,j  and  1 C  per 
.of  chromic  oxide  (Cr^Oa.SAI.A  =  ir,-7S  percent,), 
%  however,  from  its  appearance  still  coutaineil   some 

II  chromic  oxide  in  admixture;  the  second  method 
led  compounds  containing  from  Id  to  3»  per  cent, 
se  compounds  for  the  most  part  are  rose-colour.d  witli 
lolet  shade,  but  as  the  proportion  of  chromic  oxide 
■ases  they  become  more  green.  The  colour  is  no  safe 
e  to  the  composition,  for  those  prepared  by  the  first 
lod  containing  15  per  cent,  of  chromic  oxide  are  almost 
tical  m  lint  with  those  prepared  by  the  second  metliod 
h  contain  28  per  cent.— J.  T.  D. 

im  Sulphite,  in  the  Presence  of  Ferric  Chloride, 
utiHmum  Chloride,  and  Magnesium   Chloride;  Sobi- 

''!!  oj  .     G.   S.  Fraps.     Amer.   (.'hem.  .1,,   1902, 

,  [4],  288—231. 

e  author's  experiments  solutions  of  barium  chloride  ! 
'Ulphuric  acid    in   suHicient  <iuanlity  to   form  exactlv 

grms,  of  barium  sulphate,  were  added  to  solutions  , 
ining  feme,   aluminium  or  magnesium  chlorides      If 

•ecipitate  appeared  after  24    hours,  the  same  amounts  ' 

nam  chloride  and  sulphuric  aeid  were  added,  iiud  so  , 
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on  until  there  was  a  turbidity.  The  tests  were  then 
repeated  with  smaller  quantities  of  barium  sulphate  and 
longer  periods  of  standing.  In  this  wav  the  solubility  of 
the  barium  sulphate  in  the  presence  of  these  salts  was 
found  to  be  as  follows  :  — 


Amount  of  Salt 

Biriuin  Sulphate  dissolved  per  Litre 
ill  presence  of 

per  Litre. 

Ferric 
Chloride. 

Aluminium         Magnesium 
Chloride.       1       Clilorirte. 

Gni-.s. 
I 

2h 

5 

10 

35 

50 

100 

Mgrnis. 
.■58 
72 
115 
I2S 
W) 
ii;o 
170 

JJIerins. 
.■!,■) 

00 

110 
170 
175 

MRruis. 

ao 
so 

.•f:i 
.'!.•) 
50 
50 
50 

Comparing  these  results  with  those  of  Fresenius  and 
1  intz  on  the  influence  of  :imnionium  chloride,  sodium 
chloride,  10  per  cent,  nitric  aciil,  and  10  per  cent  hydro- 
chloric acid  upon  the  suluhilily  (Zeits.  anal  Chem"  35 
17U),the  author  slate.^  that  barium  sulphate  is  much  les.s 
so  iiblc  111  10  per  cent,  ferric  chloride  or  aluminium 
chloride  than  in  10  per  cent,  nitric  or  hydroehhiric  acids 
It  IS  also  less  soluble  in  10  per  cent,  ferric  chloride  or 
alummuim  chloride  solutions  than  in  10  per  cent, 
ammonium  chloride  solution,  but  more  soluble  in  2-.')  per 
cent,  solutions  of  these  salts  than  in  ammonium  chloride 
solution  of  the  same  strength. 

.Similar  experiments  were  made  in  the  presence  of  barium 
chloride  m  excess.  Comparing  the  results  with  those  of 
hreseuius  and  Ilintz  it  was  foun.l  that  the  solubility  of 
barium  sulphate  in  the  presence  of  barium  chloride  was 
smaller  in  solutions  of  ferric  and  aluminium  chlorides, 
than  in  solutions  of  ammonium  chloride  (W  or  f>-5  per 
cent,),  .sodium  chloride  (2-5  per  cent.),  or  nitric  or 
hydrochloric  acids.- C.  A.  .M. 

Fuels  ;    Micro-Or./anisms  from    the    Fossil .     ij.  Ke- 

nault,  Hull,  lie  la  Soc,  de  ITnd.  min.  de  St.  Etienue  13 
and  14,  [3].  Chem.  Centr,,  1902,  1,  [15],  888. 
As  the  result  of  24  years  vork,  the  author  h;is  drawn  the 
following  conclusions  :— In  marshes  and  in  deep  water, 
micro-organisms  have  effected  the  partial  decomposition  of 
plants  ;  in  the  first  case  with  form:ition  of  peat,  lignite,  and 
lignilie  coal,  and  in  the  latter  with  that  of  boghead  coal,  pit- 
coal,  c.annel  coal,  and  anthracite.  The  nature  of  the  plants 
has  a  certain  influence  on  the  fuels  formed, 

I'eat  is  an  aggregation  of  vegetable  residues  that  have 
resisted,  to  varying  e.xtents,  the  prolonged  maceration.  The 
decomposition  has  been  effected  by  saprophytes  aud 
bacteria. 

Lignites  are  formed  in  shallow,  boggy,  stagnant  water, 
where  infu.soria  are  able  to  develop.  Lignites  conl;iiu  the' 
same  kind  of  wood  residues  as  peat,  hut,  owing  to  the  more 
effective  action  of  the  microbes,  are  richer  in  carbon. 

The  recent  bituminous  shales  can  be  regarded  as  having 
been  produced  by  the  change  to  a  solid  condition  of  ponds 
on  the  bottom  of  which  animal  aud  vegetable  residues, 
together  with  clay,  fine  sand,  and  the  slime  produced  by  the 
action  of  microbes,  had  accumuhited. 

Uoghead  coal  has  been  formed  in  deep,  small  lakes,  from 
a  wonderful  abundance  of  microscopic  gelatinous  algte,  the 
composition  of  whicli  is  greatly  altered  by  bacterial  action. 

Cannel  coals  consist  in  general  of  the  fructifie;ition 
organs  of  eryptogamia,  spores,  macrospores,  microspores, 
&c. ;  they  contain  few  or  no  alg:c. 

Pit  coals  have  been  formed  from  accumulations  of  all 
possible  vegetable  organs,  as  wood,  bark,  leaves,  fructifiea- 
tiou  organs.  The  composition  of  the  coal  depends  upon  tho 
extent  of  the  change  efl'eeted  by  microbial  fermentation.  In 
the  evolution  of  pit  coals  tw  o  phases  can  be  distinguished  : 
(1)  the  chemical  reiictions  efleeted  by  bacteria,  which 
eonvett  the  vegetable  matter  into  coal ;  aud  (2)  the 
causes  (pressure  and  desiccation)  which  determine  the 
physical  characteristics  of  the  products. 

F    2 
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Old  bituminous  shales  coutain  nlgae,  vegetable  residues, 
Bud  carbonised  vegetable  slime  in  sufficient  quantity  to 
account  for  the  formation,  on  distillation,  of  condensable  or 
uncondensahle  products.  Thsy  also  contain  numerous 
remains  of  fishes,  reptiles,  and  frogs,  and  coprolltes  filled 
with  bacteria. — A.  S. 

Melho-ethenijlbemene.    M.  TitFeneau.    Comptes  Rend.,  134, 
[15],  845—847. 

PnENVT.  miigncsium  bromide  reacts  on  acetone,  or  methyl- 
ma^nesium  bromide  on  iicetopbenone,  to  form  dimethyl- 
■plienylcarbinol.  This  alcohol,  heated  with  acetic  anhy- 
dride or  dried  oxalic  acid,  yields  methoethenylhenzeDC 
CcH-.CCCHa)  :  CH;,  which,  after  fractional  separation 
and  rectification  over  sodium,  is  a  liquid  boiling  at 
160-— 162"  C,  and  havinp;  a  density  of  0-9231  at  0"  C.  On 
hydrotjenation  it  yields  isopropylbeuzcne.  It  cannot  be 
oxidised  to  a  glycol  by  aqueous  potassium  permanganate, 
which  destroys  it,  forming  acetophenoue  and  formic  and 
acetic  acids.  It  forms  a  dibromidc  (b.  pt.  115"  C.  at  8  mm.), 
which  does  not  yield  a  diaeetin  with  potassium  acetate 
(yielding  the  unsaturated  compound  CjHjBr),  but  which 
can  be  converted  into  a  glycol  by  long  boiling  with  water  in 
which  barium  carbonate  is  suspended.  The  glycol  melts 
at  37° — 38°  C,  and  when  heated  with  sulphuric  acid  yields 
phenyl-a-propanal,  CcH^CHCCHj)  .OHO. 

Methoethenylbenzene  in  alcoholic  solution  yields,  with 
mercuric  oxide  and  iodine  an  iodhydrin,  which  silver  nitrate 
converts  into  phcnylacetone  (b.  pt.  213° — 214^  ('.).  This 
molecular  migration  is  exactly  opposite  to  that  of  propenyl- 
benzene,  which  by  similar  treatment  is  converted  into 
pheny  1-  o-propanal — 


CoHs.C(CH3):CHj- 
CjH5.CH:CH.CH3- 


•CHs.CHj.CO.CHa 
^C5H5.CH(CH:,).CHO. 

—J.  T.  D. 


Toxic    Intensity ;     Variations     in   ,    of  Subalancet 

according  to  the  Groupings  with   which  t/iei/  are  united  in 
their  Soluble  Compounds.     M.  Laffont.     Comptes  Rend 

134,  [15],  801— 863. 

The  modifications  produced  in  the  action  of  drugs  bv  union 
of  the  fundamental  nucleus  with  various  atomic  groupings 
have  not  hitherto  been  studied,  and  the  author  has  begun 
the  examination  of  the  subject.  His  results  up  to  the 
present  are  as  follows : — 

Arsenic. — Cacodylic  acid,  derived  from  arsenic  acid  by 
the  substitution  of  methyl  for  two  of  the  hydroxy!  groups, 
is  much  less  poisonous  than  arsenic  acid.  The  mouomethyj. 
arseuic  acid  of  Gautier  is  more  poisonous  than  eaondvlie 
acid,  according  to  the  author's  experiments,  in  the  proportion 
of  five  to  one. 

Aromatic  Compounds. — The  phenols  are  mach  more 
poisonous  than  the  corresponding  hydrocarbons.  The  sub- 
stitution of  methyl  for  hydrogen  in  the  nucleus  does  not 
modify  the  poisonous  action  of  the  phenol ;  but  if  the 
nuclear  substituent  be  the  nietboxy-group,  the  toxic  char- 
acter of  the  phenol  is  lessened.  The  poisonous  action,  not 
only  of  the  hydrocarbon,  but  also  of  the  phenol,  is  greatly 
reduced,  and  in  some  cases  altogether  neutralised  or 
destroyed,  by  the  introduction  of  the  sulphonic  group  SO,H. 

—J.  T.  IJ. 
Maize   Pith   and   Elder   Pith  ;   Cons'iluenls   of  ,  and 

the  SiniHltiiucoux    Occurrence  of  Arnban  and   Xylan  in 

Plants.     C.  A.  Browne,  jun.,  and  U.  Tollens.     lier.,  I9U2 

35,  [8],  1457—1467. 

Eloer  pith  and  maize  pith  consist  of  ligaified  tissues  con- 
taining no  starch  or  free  cellulose,  but  small  quantities  of  a 
substance  which  reduces  Fehling's  solution.  Analysis  giire 
the  following  results  : — 


lyits ;    Decomposition   of ,    by    Micro-organisms.     K. 

Schreiber.    'Arch.  Hyg.,  41,  328—347.      Chem.   Centr., 
1902,1,  [16],  945. 

Sweet  almond  oil  was  used  in  all  the  experiments.  The 
pure  fat  alone  proved  not  to  be  a  nutrient  medium  for 
micro-organisms.  A  number  of  bacteria  were  capable,  in 
presence  of  nutrient  material  and  ox}'gen,  not  only  of 
simply  decomposing  the  fat  into  its  primary  elements, 
glycerin  and  fdtty  acid,  but  of  the  move  entile  decomposi- 
tion involving  these  latter  constituents  themselves,  especially 
if  calcium  carbonate  were  present  to  combine  with  the  acids 
formed.  The  decomposition  proceeds  most  rapidly  if  the 
fat  is  in  a  finely-divided  condition  (emulsion;.  External 
circumstances  that  affect  the  growth  of  the  bacteria  (tem- 
perature, deficiency  of  oxygen,  illumination),  also  influence 
in  the  same  way,  their  activity.  A  series  of  mould  fungi 
also  possessed  the  powers  referred  to,  and  the  acid  reaction 
of  the  nutrient  substratum  b.".d  no  disturbing  iufluence  on 
the  energy  of  the  decomposition.  The  fat-decomposing 
activity  of  these  micro-organisms  is  connected  with  their 
life-process. 

The  decomposition  of  fat  by  bacteria  and  mould  fungi  is 
an  aerobic  process.  Under  anaerobic  conditions,  there  is,  at 
the  most,  a  slight  primary  decomposition  of  the  fat,  but  no 
more  thorough  going  secondary  decomposition. — A.  S. 

Methylglucosides  ;   Acetyl  Dericatices    of  the    Two  . 

.1.   Moll  van   Cliarante.    Rec.  trav.  chim.  Pays-Bas,  21, 
42-44,     Chem.  Centr.,  1902, 1,  [17],  988. 

TETR.^-ACETTL-a-methylglucoside,  which  has  been  pre- 
viously described  by  Koenigs  and  Knorr  (Ibis  Journal, 
1901,  626),  crystallises  from  benzene  with  1  molecule  of 
benzene  of  crystallisation,  which  it  loses  on  exposure  to 
the  air  ;  tetra-acetyl-3-methylglucoside  under  the  same  con- 
ditions does  not  retain  any  benzene.  The  o-compound, 
freed  from  benzene,  gives,  in  absolute  alcoholic  solution, 
["]*  ~  +  1""°  '"'>  ''"'  '"  benzene  solution,  [a]-"  = 
+  137°   17';  the  S-conipouud  gives  [a]J«  =  —  27'  20'. 

—A.  S. 


Moisture 

t'rude  fibre 

.\sh 

Fat 

Protein 

Non-uitro;:enous  extractive  matter 
Yield  of  furfural  nndr.v  substance 
Yield  of  cellulose  Ijy  the  bisulphite 
proces'<. 

(giviiiff  furfural  on  distilhitiou 
Yii'lif  of  cellulose  bj'  the  clilori. 
nation  process. 

(giving  furfural  on  distillation 


Elder  Pith. 

Maize  Pith. 

PerOnt. 

PerOenl. 

11 -as 

9-M 

61-26 

SfU 

1-71 

4-04 

1-06 

l-8fl 

2-23 

2-99 

22-47 

43-66 

10-7li-ll'02 

14-3.5-15-87 

72-72 

45-« 

7-20 

n-w) 

41-96 

39-9J 

5-39 

5-53) 

Neither  of  the  cellulose  preparations  showed  any  ligoone 
reaction  with  phlorogluciu.  The  maize  pith  container 
about  one  quarter  of  its  weight  as  vascular  bundles,  whicf 
contained  rather  more  fat  and  protein  than  the  grounc 
tissue.  Both  piths  were  hydrolysed  by  long  boiline  witl 
dilute  sulphuric  acid;  from  the  products  of  hydroly.sis  wen 
obtained  gummy  matters  precipitated  by  alcohol,  consistig; 
of  galactan  and  pentosan,  and  sugars  from  which  boti 
xylose  and  arabinose  were  isolated.  On  extraction  witl 
5  per  cent,  caustic  soda,  and  precipitation  with  alcohol,  th 
wood  gums  were  isolated.  Maize  pith  yielded  17-4  pe 
cent,  of  gum,  containing  4- 16  per  cent,  of  ash  and  60-7.' 
per  cent,  of  pentosans  (xylose  and  arabinose)  ;  in  alkaiini 
solution  it  showed  [a],,  =  —68-8°.  Elder  pith  yielded  5- 
per  cent,  of  gum,  containing  15-5  per  cent,  of  ash  an 
55-93  per  cent,  of  pentosans,  it  showed  [a],,  =  —  36- 8' 
Further  experiments  of  the  authors  showed  that  beech  woo' 
gum  contains  besides  xylan  probably  a  little  arabun,  iinl 
that  ehSrry-woodgum  contains  besides  araban  a  little  xylai 
So  that  these  substances  are  to  be  included  with  brewer. 
grains,  and  perhaps  wheat  bran  in  the  class  of  produci 
which  contain  both  kinds  of  pentosan  simultaneously. 

—J.  F.  B. 
English  Patent. 

Tobacco  and  the  Products  thereof;  Process  for  ImpTjvit 

.      C.    Reimann,    Hamburg,   Germany,      fcng.   Pf 

5387,  March  4,  1902. 
The  process  claimed  consists  in  subjecting  the  tobacco, 
the  raw  or  worked-up  condition,  to  the  action  of  thevapou 
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jiren  off  hy  ^vine  or  ordinary  viiipgar  mixed  with  from 
'one  to  three  thousaudths  "  of  camphor.  The  treatment  is 
larried  out  at  the  ordinary  tempeniture,  and  the  time 
■eqiiired  varies  with  the  ciuaUty  and  nature  of  the  leaf. 

— W.  P.  S. 


rKrHNiscH-CilEMisciiES  jAtiRRucH,  1899.  Ein  Bericht 
(iher  die  Fort.schritte  auf  dem  Gebiete  der  chemischen 
Technologie.  Heraus^egeben  von  Dr.  Rdhoi.p  BiEnEit- 
maNN.  .Tahrgang  22.  .Mit  164  in  deii  Text  gednn-kten 
AhhilcUmgen.  ]'>iedrieh  Vieweguud  Solin,  liraunseliweig, 
Germany.     1902.     Trice  M.  l.j. 

PBis  year  book  of  Chemical  Teehnology  takes  the  form  of 
in  8vo  vohime,  bound  in  cloth,  and  containing,  besides  the 
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,  pages,  and  closing  with  indexes  of  subject-matter  and 
•uthors,  and  a  register  of  German  patents  duly  classified, 
rhese  are  so  arranged  under  their  appropriate  headings, 
ind  so  paged,  that  the  abstracts  to  which  they  relate  maj 
le  easily  found  and  turned  up  in  the  text.  The  subjects 
reated  of  are  : — I.  Iron.  II.  Aluminium.  III.  The  Noble 
iletals.  IV.  Copper,  Zinc,  and  Lead.  V.  Xiclcel  and 
^'obalt.  \T.  Various  Metals.  VII.  Sulphuric  Acid.  VIII. 
Cbe  .\lkali  Industry.  ]X.  Electro-chemistry.  X.  Ammonia 
,nd Cyanogen  Compounds.  X(.  Alkaline  Earths,  .Mumina, 
tc,  and  Calcium  Carbide.  X!I.  Gases.  X!II.  Phosphorus. 
£IV.  Glass.  XV.  Earthenware.  XVI.  Cement  and  Artificial 
Stone.  XVII.  Explosives,  &c.  XVIII.  Illuminants.  XIX. 
''uels,  &c.  XX.  Sugar.  .XXI.  St.arch,  Dextrin,  and  Starch 
sugar.  XXU.  Fermentation  Industries.  XXIU.  Fats, 
toaps.  Ethereal  Oils,  and  Resins.  XXIV.  Organic  .\eids, 
cc.  XXV.  Organic  Bases.  XXVI.  Dycstutr*.  XXVII. 
["extiles,  Hkachiug,  and  Dyeing.  .XXVllf.  Paper,  &c. 
(XIX.  Photography.  XXX.  Tanning  and  Glue.  XXXI. 
iValer.  XXX II.  Foodstuffs.  XXXIII.  MauurfS,  &e.,  and 
Jisinfection. 


Un'dbccii  r'ER  ANOROAXiscsiEN  CiiEMiE.     Ileiausgegeben 
von  Dr.  O.   Dam.wer.      IV.    Hand.     Die   Fortschritte 

DEH  AXORCi(NISClIE.\  CuEMtE  IN  DEN  JaUHEN  1892  —  1902. 

liearbeitet  von  den  Herren  Baur,  KiniiAnD  Meter, 
MuTiniANN,  Nas?,  XERNsr,  KoTHMUNn,  Stritar  und 
Zeisel.  Lieferung  1.  Ferdinand  Enke's  \'erlag,  Stutt- 
gart, Germany.     1902.     Price  M.  I . 

?nis  forms  Part  I.  of  Vol.  IV.  of  Dammer's  Handbook  of 
Dorganic  Chemistry,  and  runs  from  page  1  to  ]iage  160. 
t  commences  a  continuation  of  Dammer's  Haudbuch.  noticed 
a  this  Journal,  1894,  1231,  and  which  extended  to  \'ol.  I[[. 
fhe  section  treated  of  in  this  and  certain  succeeding 
lumbers,  viz.,  that  of  Physical  and  Theoretical  Chemistr}', 
iimder  the  care  of  Dr.  V.  Rothmund,  with  the  co-operation 
f  Prof.  W.  Xernst. 

'IE    ElEICTROLVSE    DES    WaSSERS,     IHRE     DrRCHPOuRUNG 

IND  Anwendu.nr.  Von  ViivTor  ENGELnAKUT.  \\ien. 
Wilhelm  Knapp's  Verlag,  Halle  a.  S.,  Germany.  1902. 
Price  JI.  5. 

v"0  volume.  One  of  a  series  of  monographs  on  Applied 
lectro-chemistry,  this  forming  volume  I.,  and  containing 
J  tables,  and  being  illustrated  with  90  engravings.  The 
)lume  contains  114  pages  of  subject-matter,  be.-ides 
■efaoe,  table  of  contents,  and  index  of  authors,  &e.  The 
ibjects  treated  of  in  these  pages  are  as  follows  ;  — 
Historic  Review.  II.  Constants  of  Electrolytic  Water 
eeomposition.  III.  Review  of  the  Processes  of  Water 
lectrolysis.     IV.  Applications  and  Uses. 

The  processes  of  Water  Electrolysis  are  treated  under 
0  heads: — .V.  Processes  and  Apparatus  for  the  Prepara- 
)n  of  Oxygen  and  Hydrogen,  obtained  separately.  B.  Pro- 
sses  aod  Apparatus  for  the  Electrolysis  of  Water  witliout 
jparation  of  the  Gases. 


I  Handbook  op  Techxical  Gas  Analysis.  By  Clemens 
Winkler,  Ph.D.,  Professor  of  Chemistry  at  the  Freiberg 
Mining  Academy.  Second  English  Edition,  translated 
from  the  Third,  greatlj'  enlarged  German  Edition,  with 
some  additions,  by  GEOufiE  Lunge,  Ph.D.,  Professor  of 
Techuical  Cluiuistry  at  the  Federal  Polytechnic  School, 
Zurich.  Gurney  and  Jackson,  1,  Paternoster  Row, 
London,  E.C.      1902.     Price  10s.  6rf. 

8to  Tohime,  containing  translator's  prefaces  to  the  first  and 
second  editions,  table  of  contents,  introduction,  and  subject- 
uuitter  occupying  170  pages;  an  appeudi.x  of  1.5  pages 
follows,  and  then  the  alphabetical  index.  The  work  is 
illustrated  with  81  engravings.  The  following  subjects  are 
dealt  with  iu  ths  text  : — I.  Taking  Samples  of  Gases.  H. 
Measurement  of  Gases  :  (i.)  Direct  Volumetric  Estimation, 
(ii.)  E^stimation  by  Titration,  (iii.)  Gravimetric  Estima- 
tion, (iv. )  Arr.ingeuient  and  Fittings  of  the  Laboratory. 
III.  Apparatus  and  Methods  for  carrying-  out  the  Analysis 
ofCiases:  (i.)  Estimation  of  Solid  and  Liquid  Admixtures, 
(ii.)  Estimation  of  (iases  by  Absorption,  (iii.)  Estimation 
of  Gases  by  Combustion. 

Manual  op  Agricultural  Che.mistrt.  By  IlKRnERt 
Incle,  Lecturer  on  Agricultural  Chemistry,  the  York- 
shire College,  Leeds,  &c.  Scott,  Greenwood,  and  Co.,  19. 
Ludgate  Hill,  London,  E.C.     1902.     Price  7s.  6d.  nett. 

This  work  contains  ]ireface,  table  of  contents,  and  subject' 
matter  covering  .iSl  |iages.  An  appeiulix  of  eight  pages  then 
follows,  and  the  alphabetical  index.  There  are  eleven  illu.s- 
trations.  The  author  states  iu  his  preface  that  the  matter  is 
mainly  based  upon  lectures  annuallj'  delivered  to  his  classes 
in  the  Yorkshire  College.  The  general  scheme  of  the  work 
will  I)s  gathered  from  an  outline  of  the  subjects  treated  of 
in  the  chapters  :— I.  Introductiou.  If.  The  Atmosphere. 
III.  TheSoil.  IV.  Reactions  occurring  iu  Soils.  V.  Analysis 
of  Soils.  VI.  Natural  Manures.  VII.  Manures.  VIII. 
.Analysis  of  Manures.  IX.  Constituents  of  Plants.  X.  The 
Plant.  Xf.  Crops.  XIL  The  Animal.  XilL  Foods  and 
Feeding.  XIV.  Milk  and  Milk  Products.  XV.  Analysis 
of  Milk  and  Milk  Products.  X\'I.  Miscellaneous  Products 
u-ed  in  .Vgriculture. 


I.—  GEI^ERAL. 

Mineral  Prodidtion  of  Glrmvnt. 
Enc/.  and  Mining  J.,  April  19,  1902. 

The  advance  statement  of  the  Imperial  Statistical  Bureau 
for  !901bas  been  published.  The  most  important  production 
is  that  of  coal,  the  others  follow  in  separate  tables. 

The  production  of  other  minerals  is  given  below,  iu 
metric  tons  : — 


Mineral. 


1900. 


Iron  ore 

Zinc  ore 

Lead  ore 

Copper  ore 

(toI  j  and  silver  ore 

C  ,baU,  nickel,  and  bismuth  ores  . 

^lauffauese  ore 

P.vrifes 

.\sphalt 

Petroleuiu 

Rosk  salt 

Kainit 

Other  potash  salts 


1 8,964,29-1 

6W,215 

148,257 

747,749 

12,593 

4,495 

59,204 

le9,«7 

89,685 

60,375 

926.563 

1,227,873 

1,822,753 


1901. 


16.570,268 

647,4<.lfi 

153,310 

777,339 

11,576 

10,479 

66.691 

157,420 

90,1113 

44,095 

985,919 

1,600,748 

2,036,326 


The  principal  features  were  the  decrease  of  12-6  per  cent, 
in  the  production  of  iron  ore,  and  the  increase  of  16  per 
cent,  in  that  of  potash  salts. 
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The  products  of  reduclion  work^  for  the  year  are  stated 
<  ro)if.««,  io  metric  tons  : — 


1901. 


Copper,  iiisofs  ... 

Onppor  inni  to,  Ac.  . . 

Kiiic 

I.(*:id,  pips,  bars,  &c. 

Litbargo 

I'lg  iron 


a(i,n2!i 

31. .370 

4,-JIJ7 

.'ins 

isa.loa 

1B6,2S:! 

121,513 

lix.mti 

»,(188 

4,101 

8,494,852 

7,835,204 

The  production  of  refined  common  salt  and  of  other  salts, 
in  refined  or  commercial  form,  is  reported  below,  in  metric 
tons  : — 


1001. 


5>i7.4lil 

B78.7(il 

271,511 

iS2,7nO 

9:1.4(18 

Tn.ix;.- 

SCL'S;! 

.'!7,:iii4 

KL-lliS 

1  k28.-) 

48.511 

4G,7H 

1 1  .".7 ' 

46,807 

Salt,  oniiuiion 

Pola.ssium  chlorido 

(ilniilicr  salts 

I'otrtssium  sulphate 

I'iitassimn-nrdiim'sitnn  sulphiile , . 

.M:ii:nL'--iiini  sulpliato 

:\lnniiniui[|  .stilphnti' 


The  increases  in  thosi  sails  were  very  much  less  (han  that 
in  the  crnde  kainit  and  other  salts  mined,  a  result  due  to 
the  control  of  the  business  by  a  syndicate,  which  limits  the 
i|uantily  sold. 

DliUGS   AND    CnEMICAM  :    CbANGES    IN    AUSTRALIAN 

Takiff. 

U.S.  Cons.  Reps.,  April  IS,  1902. 

A  list  of  recent  amendments  m.ide  by  the  House  of 
Keprcsentativcs  to  Australian  Customs  duties  contains  the 
following : — 


Article. 


Dii^lsion  IX. 
Iiiseeticiiles 

Medicines,  viz.,  patent  and 
proprietory  'medicine,'! 
and     other     medicinal 

ei>Mlpotni(ls. 


Previons  Propos,il.  New  Duty. 


15  per  cent, 
'?5  per  cent,  atl  vaL 


Tree, 

15  per  cent,  ad  val. 


I1.~FUEL,  Etc. 

Peat  Bkiqiettes  in  OEnsiANr. 
Imp.  Ivst.  J.,  May,  1902, 

A  briquette  process  for  peat  has  been  developed  in 
Germany,  and  is  being  exploited.  In  this  process,  a 
portable  centrifuf^al  pump  dredger  is  used  to  excavate  the 
peat  from  the  bog,  rotary  cutlers  being  used  on  the  suction 
pipe,  so  that  the  peat  is  reduced  to  a  pulp.  This  pulp,  with 
about  fifteen  times  its  volume  of  water,  is  then  carried  by  a 
pipe  line  to  the  briquettiug  factory.  The  pump's  suelion  is 
so  protected  that  stones  and  roots  cannot  enter,  and  sand 
and  clay  fall  to  the  bottom  of  the  bog.  At  the  peat  factory 
the  peat  pulp  is  delivered  iuto  a  A'at,  fiom  whicli  it  passes 
to  a  centrifugal  separator,  which  extracts  the  bulk  of  water. 
The  peat  then  p.asses  to  a  ej  Under  press,  whieii  operates 
on  a  principle  similar  to  that  of  a  paper-making  machine. 
Here  the  peat  becomes  a  thin  sheet  which  is  carried  by  belt 
conveyors  to  drying  cylinder.s.  These  reduce  the  moisture 
to  1.')  or  ,'^0  per  cent.,  an  amount  sufficient  lor  briquettiug. 
The  peat,  now  a  hot  pov.der,  is  automatically  fed  to  the 
briquetting  machine,  and  is  submitted  to  a  pressure  of  about 
2,000  atmospheres.  The  bituminous  parts  of  the  peat  act 
as  a  cement,  and  the  product  is  hard  coal-like  clean  briquette. 
Analyses  of  these  briquettes  show,  in  percentage — carbon, 
,52',');  bydrooen,  4*8  ;  oxygen,  22-1;  ash,  90;  water, 
ll't;.  This  corresponds  in  heating  value  to  4, S"iO  calories 
per  kilo,,  as  compared  with  .">,.')00  calories  for  ordinary  coal, 
and  3,000  for  wood,     liy  carbonising  the  peat   to  a  greater 


degree,  the  heating  value  may  be  increased.  One  metric 
ton  of  these  briquettes,  in  Germany,  is  said  to  cost  5<i. 
to  7s.  to  produce,  according  to  the  size  of  the  plant.  A 
plant  for  producing  ,^i)  tons  per  day  is  said  to  cost  IR.OOO/. 

BusT-FcRXACE  Gases  tn  Austria, 
Kn(/.  (iiitl  Mining  J.,  April  2fi,  1902, 

The  first  jilant  for  the  utilisation  of  blast-furnace  gases  in 
Austria  has  been  installed  at  the  Kunigshof  furnace  of  the 
Mining  Company  of  Bohemia.  The  ]>lant  consists  of  a  gas- 
engine  of  .'511(1  h.p.,  of  the  Dclamarre-Debouteville  l.xpe,  like 
those  used  at  the  Cockerill  works  at  Seraing,  Belgium, 

The  gas  used  has  a  heating  power  of  800  calorics  to  the 
cubic  metre.  Its  analysis  shows  13  per  cent,  of  carbon 
dioxide,  2j"l  per  cent,  of  carbon  monoxide,  1  "9  per  cent, 
of  hydrogen,  and  60  per  cent,  of  nitrogen.  The  gas  shows, 
after  passing  the  cleaners,  only  0-6  grm,  of  dust  to  the  cubic 
metre,  an  amount  so  small  that  it  has  caused  no  trouble 
in  the  engines. 

In  addition  to  this  engine,  which  operates  the  electric 
lilant,  the  Kiinigslinf  furnace  has  a  blowing  engine  run  bv 
blast-furnace  g.as.     This  engine  is  of  the  t'oekerill  type. 

The  blast  furnaces  at  Kladno  have  under  conslructinii 
two  gas  engines  of  300  h,p,  each.  They  will  be  used  to  run 
an  electric  plant. 

in.— TAR  PRODUCTS,  PETROLEUM,  Etc. 

Petroleum  Trade  of  Russia. 
U.S.  Cons.  Rf.ps.,  April  10,  1902, 

Proihiclion  of  Crude  Oil  in  the  Baku  Fields. — The  total 
production  of  the  Baku  wells,  in  1901,  amounted  to  nearly 
222,000  barrels  per  day,  a  net  increase  of  about  2I,5(i(i 
barrels,  as  compared  with  1900;  but  some  07,000  barrels 
were  derived  from  the  newly-drilled  (Jovernment  lands.  As 
regards  the  mmiber  of  i\ells,  603  were  being  drilled  at  the 
commencement  of  the  year,  2S2  were  starte(l,  and  3,')H  com- 
pleted, the  average  depth  of  the  Latter  being  1, 086  ft,,  an(I 
the  initial  production  of  each,  3:10  barrels  per  diem  ;  whereao 
the  average  of  the  448  wells  completed,  in  1900,  was  999  ft-, 
and  the  production  304  barrels.  An  increase  of  nearly 
10,000  barrels  per  day  was  recorded  from  flowing  well",  ' 
and  this  increase  was  greatest  in  the  Balakhani  StibuDchi 
district.  The  amount  raised  from  pumping  wells  declined  , 
from  an  average  of  over  197,000  barrels  a  ilay  in  July,  Io  j 
a  minimum  of'  180,600  barrels  in  December,  this  being 
attributed  to  the  increased  production  of  flowing  wells,  and 
the  consequent  disiuchnation  of  owuers  to  go  on  incurring 
the  expense  of  pumping.  It  is  to  this  circumstauce  »l><i 
that  the  comparatively  small  increase  in  the  recorded 
number  of  producing  wells  is  due,  the  figures  being  given 
as  I,3,t4,  as  agaiust  1,:W6  in  1900,  The  deepest  well  in  the 
Bibi-Eibat  field  is  1,813  ft,  deep,  and  is  finished  with  U-in, 
pipe  ;  whilst  the  Romani  well  is  1,811  ft,  deep,  and  finished 
with  1 1 J -in,  pipe. 

The  cost  of  sinking  is  high,  averaging  about  0,000/.,  of 
which  2,000/,  represents  the  cost  of  drilling  (a  I,500-ft,  well). 
On  this  basis,  and  allowing  about  90o/,  per  annum  for  the 
pumping  and  repairs,  the  owner  of  an  average  well  pro- 
ducing 4  77,000  poods,  must  obtain  it  kopecks  per  pood 
C-l<l.  per  36  lb,)  for  the  crude  oil  in  order  to  pay  expensts. 

The  meihod  of  raising  oil  by  compressed  air  has  given 
different  lesults  in  ditlereiit  Innds ;  but  as  the  ccst  of 
installation  is  high  and  the  price  of  crude  oil  is  low  there  is 
little  inducement  to  increase  the  output  by  this  means. 

The  uumber  of  owners  of  producing  wells  was  l.H,  ihei 
output  of  each  ranging  from  a  minimum  of  300  barrels  toi 
a  maximum  of  a  little  under  ten  million  barrels.  There 
was  practically  nothing  accomplished  in  the  search  fornew 
territory  during  the  year. 

Price  of  Crmle  Oil  at  UV//s,  — The  price  fell  con- 
tinuously from  11-42  kopecks  in  .Tanuary,to  ,'i-«7.')  kopee".- 
per  pood  in  Ht'eember.  the  aveiage  for  Ihc  whole  yar 
being  8 -2.1  kopecks.  This  fall  has  continued  in  the 
present  year,  sales    having  been   made  at   3\    kopecks   at 
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ibi-Eib.it  wells,  anil  !it  4  Kopecks  in  the  other  districts,  the 
rmeroil  being  slightly  inferior   for  residuum  and    more 
:pensive  to  convey  to   the   refineries,  in  the  absence  of  a 
pc  line  from  the  wells. 
Tile  depression  in  the  Baku  oil  trade  appears  to  be  duo 

lack  of  capital,  operators  liaving  gone  out  of  their 
pth  iu  putting  down  new  wells  after  the  recent  ]>rofitabIe 
ars,  and  being  now  at  the  mercy  of  the  foreign  cou- 
iners,  the  parlies  controlling  the  foreign  trade  in  refined 
I,  and  the  consumers  of  liquid  fuel  in  linssia.  It  is  con- 
lered  that  the  proposed  appeal  to  the  Government  to 
(fer  the  royalty  to  lessees  would  merely  lead  to  a  further 
;rease  in  production  and  depression  of  values. 
Refininj. — Prices  also  felt  continuously  from  11-07 
pecks   per  pood  on  vessels  ('20  58  on   cars)  in  January, 

a  mininmni  of  7  kopecks  (and  8-  7.5)  in  September,  and 
)sed  for  the  j'ear  at  7'".")  and  9-37  kopecks  respectively, 
e  average  being  8' 77  and  IS- 13  kopecks.  Since  the 
St  of  refined  oil  (on  the  above  mentioned  price  of 
ide)  averaged  I.'v.tI  kopecks,  whilst  the  average  sale 
ice  was  only  1 1  •  7  kopecks,  there  w.as  evidently  a  eon- 
ierable  loss.  In  the  present  year  prices  have  gone  still 
ver,  sales  having  recently  been  made  at  li|  kopecks  iu 
ik  ears  ;  and  it  has  been  reported  that  an  offer  to  supply 
incd  for  the  whole  season  of  Volga  navigation  at 
iopecks  found  no  takers.  It  is  proposed  to  appeal  to  the 
ivernuieut  to  reduce  the  excise  tax  on  refined  oil  for 
me  consumption,  and  to  allow  a  rebate  in  the  Hatoum 
light  on  exported  oil. 

Itesiihnim, — Some  2G2,0('0,000  galls,  more  residuum  were 
jduccd  at  Baku  than  in  1900;  but  since,  on  account  of 
vigation  ditticulties,  215,000,000  galls,  were  detained  at 
!  mouth  of  the  Volga,  the  actual  stock  at  the  end  of  the 
jr  attained  582,000,000  galls.,  instead  of  3S7,000,000 
lis.  the  previous  year.  By  the  time  the  Volga  navigation 
resumed,  the  stock  will  probably  be  1,250,01)0,000  galls., 
practically  the  same  amount  as  the  total  consumption 
ring  last  year.  As,  however,  the  price  is  declining — the 
erage  rate  for  the  year  being  8*87  kopecks  per  pood,  as 
mpared  with  17'7  kopecks  in  1900 — a  material  increase 
the  demand  may  be  anticipated.  Sales  have  even  been 
lorted  as  low  as  5  and  •!  J  kopecks,  though  7 1  kopecks 
ve  been  paid  for  forward  contracts  without  any  advance 
cash  by  the  buyer. 

Transporfalion. — Xo  additions  were  made  to  the  railway 
pipe-line  capacity  during  the  year,  but  the  Mikhriilovo- 
toum  pipe-line  was  at  work  all  the  time  instead  of  seven 
mlhs,  as  in  the  preceding  year.  There  seems  no  doubt 
t  that  the  construction  of  a  pipe  line  from  Baku  to 
touin  will  he  decided  upon,  but  how  long  it  will  take 
anot  be  estimated.  The  existing  line  delivered  55,000,000 
ods  last  year,  and  with  the  extension  to  Ag-Taglia  the 
tal  capacity  of  the  transport  arrangements  to  Batoum  will 
abably  reach  75,000,000  pood-,  as  compared  with 
,000,000  million  pocds  last  year.  Shipments  to  Novo- 
isisk  declined  during  the  year,  and  a  reduction  of  freight 
IS  granted  by  the  railway  company,  so  that  the  rates  are 
w  only  2 — 3  kopecks  higher  than  to  Batoum,  instead  of 
-6  kopecks. 

Grosni/  Fiild. — The  daily  average  piped  from  the  wells 
IS  11,482  barrels,  the  total  production  for  the  year  being 
;90,918  barrels,  as  compared  with  3,658,924  barrels, 
1900.  There  were  99  yiroducing  wells,  27  standing  idle, 
ill  course  of  drilling,  13  under  repair  anl  deepening, 
d  10  derricks  ready  to  drill.  Tliirty-thrce  wcils  were 
upleted  during  the  year,  but  the  number  of  produc- 
,'  weils  only  increased  by  six.  The  price  of  crude  oil 
the  wells  was  8  kopecks  at  the  end  of  the  j'ear,  which 
es  producers  an  advantage  of  3 — 4  kopecks  over 
ku  oil  for  the  nearer  centres  of  consumption.  In  the 
sent  year  prices  have  declined  to  about  the  same  level 
at  Baku.  Three  refineries  are  at  work,  and  one  i.s 
kling,  but  ow  ing  to  the  high  specific  gravity  of  the  crude, 
I  more  than  8 — 10  per  cent,  of  illuminating  distillate  can 
Irecovered  without  destroying  the  value  of  the  residuum 
■  fuel.  Consequently,  the  output  of  illuminating  oil  is 
small  to  have  any  influence  in  the  world's  markets. 

— C.  S. 


I'KrROI.EUM    AT    GroSNT    (RuSSIa). 

Foreiijn  Office  Annual  Series,  No.  2782. 
I  The  method  at  Grosny  for  refining  petroleum  differs 
from  that  in  practice  at  Baku,  because  the  Grosny  crude 
oil  contains  a  large  proportion  of  benzine,  and  the  density 
of  its  residues  renders  it  unsuitable  for  the  manufacture  of 
kerosene.  It  is  better  adapted  for  the  production  of  heuziue, 
hut  this  is  hampered  by  the  difficulties  of  transporting 
quantities  of  benzine  in  tank  cars. 

The  utilisation  of  another  product  of  Grosny  petroleum, 
L'/i.,  "  ligroin,"  also  does  not  appear  to  be  easy.  As  a 
distillate  of  petroleum  of  a  specific  gravity  that  exceeds 
0-730,  tills  product  is  taxed  by  the  Excise  Department 
with  a  duty  equivalent  to  the  rate  levied  on  illuminating 
oils,  and  cannot  he  shipped  away.  Benzine  residues  were 
used  as  fuel,  and  it  is  only  within  the  last  two  years 
that  modifications  have  enabled  the  refineries  to  use  ligroin 
for  the  manufacture  of  a  special  type  of  light  kerosene, 
which  resembles  American.  But  this  process  only  utilises 
about  25  per  cent,  of  the  benzine  residues.  The  question 
as  to  what  i.s  to  become  of  this  excess  of  ligroin  will 
probably  come  before  the  next  Congress  of  petroleum  pro- 
ducers. Grosny  petroleum  also  has  residues  of  high  specific 
gravity,  so  that  when  it  is  being  refined,  some  kerosene  has 
to  be  retained  in  the  petroleum  in  order  that  a  large  accu- 
mulation of  residues,  which  have  a  deteriorating  effect  on 
the  quality,  may  be  avoided.  Grosny  petroleum  -vields 
20  per  cent,  of  kerosene,  but  producers  only  refine  from  lo 
to  15  per  cent.  To  increase  the  yield  of  kerosene,  and  to 
improve  tlie  quality  of  residues,  it  was  proposed  to  refine 
the  raw  material  until  20  per  cent,  of  kerosene  was  obtained, 
then  again  to  separate  25  per  cent,  of  the  heavy  residues 
which  remain,  and  to  further  refine  until  15  per  cent,  of 
the  distillate  is  obtained,  and  to  add  the  last-mentioned  15 
percent,  to  the  75  per  cent,  ofmazut,  thus  reducing  its 
specific  gravity.  By  this  process  of  refining,  the  substance 
which  remains  is  of  a  tarry  na'tire,  and  is  adaptable  for 
the  manufacture  of  asphalt  or  ])atent  fuel.  How  Grosny 
naphtha  should  be  distilled,  and  the  best  ayipliances  there- 
for, still  remains  open. 

IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Indigo  Crop  in  Bengai,. 

Indian  Ptanters'  Gazette,  Dec.  21,  1901  ithinugh  Leipz. 
Fiirli.  und  Zeugdrucker-Zeit."). 
The  final  report  of  the  Bengal  Board  of  Agriculture  de- 
scribes the  iniligo  crop  of  1901  as  unfavourable.  The  area 
under  cultivation,  which,  in  the  preceding  year,  amounted  to 
300,100  acres,  has  diminished.  This  decrease  must  be 
attributed  to  the  unsatisfactory  prospects  of  indigo  planting 
at  the  present  time,  owing  to  the  competition  in  I-Iuropean 
markets  with  the  synthetic  product.  In  the  five  districts  of 
North  Behar  the  crop  is  calculated  to  amount  to  78  per 
cent,  of  the  normal  quantity  ;  in  the  remaining  districts,  SC 
percent.  In  I'umea,  the  yield  is  reckoned  to  be  110  per 
cent.;  in  Malda,  94  per  cent. ;  in  Xadia,  77  per  cent.;  in 
Murshidahad,.  86  per  cent. ;  and  in  Bhagalphur,  76  per 
cent,  of  the  normal.  The  total  yield  of  indigo  in  the  dis- 
tricts of  North  Behar  is  estimated  at  48,756  factory  maunds, 
against  a  yield  of  6ii,9-l2  maunds,  in  the  previous  year.  A 
factory  maund  is,  roughly,  equal  to  75  lb.  The  total  yield 
in  all  provinces  is  estimated  at  70,600  factory  maunds,  or 
5,295,0i_.O  lb.— II.  L. 

VII.— ACIDS,   ALKALIS,   Etc. 

CHiiMicAt  Industries  at  Gwon  (Spain). 

Foreign  Office  Annual  Series,  No.  2771. 

Sulphate  of  ammonia  appears  in  the  export  list  for  the 
first  time,  222  tons  being  shipped  to  France. 

A  factory  has  been  established  for  making  celluloid  and 
refining  camphor. 

A  paint  factory  has  been  established  also. 
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IS.— BU TIDING  MATERIAL!^,  CLAYS, 
MO li TARS,  AND  CEMENTS. 

Clat-worKing  Indu.stries  01'  FuANCE. 
U.S.  Cons.  Reps.,  April  11,  1!»0J. 

Roofing  V'iVps.— Kound  tiles,  of  length  15—20  inelie?, 
and  "reatest  width  7 — 8j  inches,  are  much  used  in  southern 
Europe,  and  though  heavy,  preserve  the  building  from  too 
great  heat.  Tiles  are  coloured  black,  geuerallj-  by  immersion 
in  tar  at  50" — 60'  C.  or  by  colouring  the  clay  with  oxide  of 
manganese,  or  by  baking  the  tiles  in  the  presence  I'f  tinely- 
divided  carbon.  Particular  care  is  taken  to  prevent  warping 
durina,'  baking,  which  is  preferably  effeoted  by  gas,  ou 
account  of  the  easy  regulation  of  temperature,  and  absence 
of  ash.  The  value  of  Angers  machine-cut  roo6ng  tiles  is 
(pioted  at  52  francs  per  1,000. 

Porcelain. — S&vres  is  a  soft  vitreous  porcelain.  Since 
1884,  the  glass  composition  for  this  has  contained: — silica 
77  per  cent.;  lime  10 '3  per  cent. ;  potash  5  per  cent.,  and 
soda  7' 7  per  cent.  It  is  then  combined  with  the  following 
clay,  sand  of  Fontainebleu,  49'02  per  cent.;  glass,  27"45 
per  cent. ;  lime  16  Be  per  cent.  ;  and  Preux  ciay  6 -KG  per 
cent.  After  baking,  the  composition  becomes,  silica  80' 31 
per  cent.;  alumina  2-62  per  cent.;  potash  13-27  per 
cent.;  lime,  1*5  per  cent.;  and  soda,  2'3  per  cent.;  and 
takes  decoration  better  than  hard  porcelain.  The  latter 
is  manufactured  chiefly  in  Haute-\  ienne  and  Cher,  and 
also  in  several  European  countries,  China,  Japan,  and  the 
ITnited  States,  but  not  in  E^ngland.  The  clay  for  "  iire- 
porcolains  "  is  less  silieeo  is,  and  more  aluminous  Ihan  that 
generally  used  for  hard  porcelains 

French  Fiuence. — The  fine  products  are  made  of  pure 
white  clay,  kaolin,  sand,  and  flint,  the  commoner  varieties 
of  marly  sands,  loamy  clays,  &c.  In  the  former,  boric  acid 
is  used  to  a  considerable  extent,  and  in  the  latter,  oxide  of 
tin,  which  gives  an  enamel  like  opacity  to  the  glazes,  and 
hides  the  red  colours  of  inferior  clays. 

Brick. — At  the  present  time,  at  Marseilles,  blocks  per- 
forated lengthways  are  made,  which  are  said  to  be  not  only 
much  lighter  than  solid  bricks,  but  equally  strong,  durable 
and  cheap,  less  expensive  to  ship,  and  to  afford  protection 
against  wet,  heat,  and  cold.  It  is  claimed  that  the  uniform 
hardness  obtained  renders  them  less  liable  to  break,  and 
capable  of  witlistanding  steady  pressure.  Not  only  do  they 
require  less  clay  and  fuel  in  the  manufacture,  but  less  nu)rtar 
and  time  to  lay.  As  a  rule  the  bricks  are  dried  naturally, 
and  artificially,  only  in  bad  weather.  The  average  price  is 
25  francs  per  1,000  kilos.,  or  1,000  pieces.— W.  C.  H. 

I'oRTLVND  Cement  Imports  of  tub  Un'ited  Sr.\TEs. 

Bd.  of  Trade  J.,  May  1,  1902. 

A  report  on  Portland  cement  manufacture  in  the  United 
States  states  that  the  quantity  of  cement  imported  into  that 
country  was  as  follows  : — 

Imports  of  Cement, 


Countries. 


United  Kinijdotn 

Belgium , 

France  

Oermany 

Other  European  countries  . 

British  Noith  America 

Other  countries 

Total 


1899.       I        1900. 


1901. 


Barrels. 
199,633 
62»,149 
16,649 
1,193,822 
118,348 
4,3!I8 


2,108,888 


Barrels. 
267.921 
826,289 
32,710 
l,15.'i,550 
76,827 
4,617 
23.869 


Barrels. 
37,391 
303,181 
11,771 
635,039 
19,078 
(!,06B 
6,808 


939.334 


X  .—ME  TA  LL  URG  Y. 

MiNEHAL  Production  of  Gijox  (Spain). 

Foreign  Office  Annual  Series,  No.  2771. 

The  output  of  manganese  ore,  in  1901,  was  considerably 
Increased,  and  l.COO  tous  were  shipped  to  the  United 
Kingdom  and  Ilclgiutn. 


The  quantity  of  manutaeturod  zinc  exported  showed  a 
still  further  decrease,  2,270  tous  being  shipped  to  France, 
as  against  2,525  ton",  in  I'JOO. 

There  was  a  slight  increase  in  the  quantity  of  copper  ore 
shipped  to  the  United  Kingdom,  the  ligures  being  291  tons, 
in  I'JOl,  and  275  tons,  in  1900. 

.\  great  falling  off  is  noticed  in  the  output  of  blende) 
only  530  tons  were  .shipped  to  France  iu  1901,  as  against 
1,700  tons  in  1900. 

The  quantity  of  quicksilver  mined,  iu  1901,  was  12  tons, 
.as  against  23  tons,  in  1900. 

There  was  a  consider;ible  decrease  in  the  output  of 
arsenic  sulphide;  the  figures  were  29  tons  in  1901,  as 
against  45  tous  iu  1900. 

Copper  is  Asiatic  TlHuev. 

VS.  Cons.  Reps.,  April  18,  1902. 

The  copper  deposits  at  .\rghana  Maden,  in  the  Tailrtts. 
Mountains,  are  being  steadily  mined,  and  bring  a  revenue  of 
over  2G,00(i/.  to  the  town.  The  methods  of  mining  and 
smelting  are  of  the  crudest. 

CciPPER  AND  Lead  Exports  of  Huelva  (Spai.n). 
Foreiijn  Office  Annual  Series,  No.  27S0. 

Nearly  2,000  tons  of  sulphate  of  copper  went  to  Friincc 
and  Algiers  alone,  and  a  further  4,000  tons  were  produced 
locally  for  consumption  in  the  Peninsula. 

The  most  important  feature  of  the  year  was  the  comple- 
tion of  the  Rio  Tinto  Company's  smelting  and  Ressemerising 
works,  which  are  now  producing  blister  copper  in  large 
quantities  and  of  a  high  standard  of  purity. 

Exports  to  the  United  Kingdom  from  tlic  Port  of  Huelva 
during  the  Years  1900-1. 


Articles. 

Quantity. 

1900. 

1901. 

Cupreous  pyrites 

Copper  precipitate .... 

„      matte 

sulphate 

Iron  pyrites 

Kilos. 

533,625,425 

27,587,125 

19,563.080 

129,147 

39,780,H«1) 

52.5,380 

Kilos. 

519,618,493 

26..')08.2M 

15,.'.20.040 

206.S86 

8,560,920 

10,450 

Tons. 

611.136 

26,189 

15,177 

20t 

o.4sa 

10 

Ant.'mont  Si'Lphidk  ;  Dlty  on  ,  ix  the  Ukited 

States. 

U.S.  Treasurt/  Circnlar,  April  7,  1902. 

"  Crude  sulphide  of  antimony  "  was  uBfes.scd  for  duty  a' 
20  per  cent,  ail  vol.,  .as  a  nou-enumeraled  manufacture' 
article  under  section  6  of  the  -Vet  of  1897.  The  importer; 
protested,  claiming  the  merchandise  to  be  entitled  to  frei 
entry  under  par.  4  70  of  the  same  Act,  which  provides  foi 
"  antimony,  crude  sulphite  of." 

The  word  "  sulphite  "  in  the  Tariff  has  been  found  to  Ix 
a  misprint  for  the  word  "  sulphide."  It  was  therefore  heli 
to  be  entitled  to  free  entry,  as  claimed  by  the  importers  ii 
their  protest. 

MaSOANESE    OrK.   in   the   CAtXASCS.  I 

Foreign  Office  A  nnual  Serie.i,  No.  2782. 

The  exports  from  Batoum  and  Poli,  during  1901,  wer. 
16,000  and  26,'!,'.)63  tons,  respectively,  showing  a  larjj^ 
decrease  on  the  figures  for  1900.  The  m.angancse  fields  ii 
the  district  of  Tchiaturi,  which  were  estimated  to  conlaii 
10,.'i00,000  tons  of  ore,  and  were  said  to  cover  an  area  o 
over  44  sq.  miles,  now  ajipear  not  to  be  so  extensive  as  w« 
supposed.  I 

Mineral  Prodiction  of  Colohado. 

Eng.  and  Mining  J.,  April  19,  1902. 

The  report  of  the  Commissioner  of  Alines  of  Colorad 
has  heeh  issued  for  the  year  1901.     The  statement  giveB  Ik 
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production  of  copper  and  lead  as  below,  as  compared  with 

that  for  19U0:— 


Ml 

iL'i-al. 

...    Lb. 

liHlO. 

1001. 

CopI'LT.. . 

7,82U,94;l 
16-t/i74.76a 

7,S72.5.y 
14S,ln,020 

Lead.... 

Zinc. — The  mines  of  tlie  State  jmiduced.  in  1901,  ores 
contiiiuiug  26,843,731  lb.  of  zinc,  ihe  value  of  which,  as 
met;il,  would  be  1,095,224  dols.  About  30  pur  cent,  of  these 
ores  was  shipped  to  smelters  in  the  United  States,  and 
about  70  per  cent,  exported.  Of  the  total.  Lake  County 
produced  88  per  cent.,  aud  Mineral  County,  "'y  percent. 

Manganese. — The  production  of  mangauiferous  iron  ores 
was  wholly  from  Lake  County,  aud  aggregated  G8,.')00  lout' 
tons,  carryiog  2S  to  30  pur  cent,  of  manganese,  22  to  24  per 
cent,  of  iron,  3  to  4  per  cent,  of  silica,  (f03.5  to  0-050  per 
cent,  of  phosphorus,  4  to  10  per  cent,  of  water.  About 
Bo  per  cent,  of  the  output  was  shipped  to  the  Illinois 
Steel  Co.,  and  35  per  cent,  was  used  in  Colorado  for  the 
manufacture  of  ferro-niauganese  and  spiegelei^en.  A  large 
portion  of  the  manganiferous  iron  ores  shipped  during  the 
fear  was  consumed  as  a  flux  b_v  the  silver-lead  smelters,  of 
nhich  no  account  has  been  made. 

Bismuth. — The  bismuth  ore  prod  action,  for  1901  .amounted 
10  637,200  lb.,  or  318  6  tons.  Of  this  amount,  Luke  County 
produced  253'6  tons,  carrying  from  4  to  10  per  cent,  of 
bismuth  ;  ani  Ouray  County.  65  tons,  carrying  from  6  to 
12  per  cent,  of  bismuth.  ,M1  this  ore  has  a.ssoeiated  gold 
ind  silver  values,  for  which  the  producers  were  paid.  The 
)rices  paid  for  the  bismuth  contents  varied  from  8  dols.  to 
15  dols.  jicr  unit.  The  demand  for  this  metal  appears  to 
)C  limited,  and  the  producers  arc  little  inclined  to  report  or 
nake  public  the  detail  of  actual  production  aud  market 
;onditions.  As  near  as  may  be  determined,  the  318 '6  tons 
)roduced  yielded  an  average  of  80  dols.  per  ton,  or 
!5,488  dols,,  less  deductions  for  transportation  and  treat- 
ncot  charges. 

Tiifgslen. — Boulder  County  was  practically  the  only 
iroducer  of  tungsten  ore,  during  1901.  The  production  for 
he  year  aggregated  65  tons,  carrying  an  average  of  60  per 
ent.  of  tungstic  aciil.  The  average  price  received  for  the  ore 
vas  2-2,j  dols.  per  unit,  135  dols.  per  ton,  or  8,775  dols. 
or  to'al  production,  less  cost  of  transportation  aud  deduc- 
ioDS  for  treatment. 

X If.— FATS,  FATTY  OILS,  AND  SOAP. 

Linseed  Crop  of  Arge.vtina. 

Bd.  of  Trade  J.,  May  1,  1902. 

Ecports  from  the  -Argentine  Republic  show  that  the 
inseed  crop  of  the  Kiver  Plate  region  will  he  considerably 
D  excess  of  early  predictions.  Moderate  estimates  pointed 
0  a  crop  of  8,0110,000  bushels,  but,  basing  figures  on  the 
hipmcnts  of  the  first  four  weeks  of  1902,  the  opinion  is 
lecoming  general  that  the  crop  will  be  10,000,000,  and, 
lossihly,  1 2,000,000  bushels. 

BRiTisn  Candles  for  .Stettin  (Germany). 
Foreign  Office  Annual  Series,  No.  2774. 

It!  her  Sei/enfabri kniit ,  it  is  observed  that  the  better 
ihds  of  British  candles  are  short,  thick,  and  bulging,  with 
road  compact-woven  wicks,  which  illuminate  very  well.  Tt 
!  characteristic  of  the  wick  that,  whilst  giving  a  bright  light, 
;  burns  only  at  the  tip,  not  as  most  wicks,  which  burn 
nward  from  the  candle  edge,  and  bring  about  an  un- 
ecessarlly  fast  melting  of  the  cand'e's  constituents.  No 
Lich  candles  are  to  be  had  in  the  German  market. 

Candles  giving  but  little  light,  and  costing  nearly  double 
tie  price  of  good  British  candles,  are  largely  manufactured 
nd  sold  here.     The  import  duty  amounts   to  17s,  Sd.  per   I 
20  lb. 

SCNFLOWER    SekD    OiL    IN    THE    CAnCA9U8    (RuSSIa). 

Foreign  Office  Annual  Series,  No.  2782, 
The  cultivation  of  the   sunflower  for  the  manufacture  of 
iloake  has  now  been  extensively  adopted.     The  industry,   | 


which  is  remunerative,  is  rapidly  increasing,  and  promises  to 
still  further  develop.  It  is  claimed  that  the  sale  of  the  oil- 
cake covers  the  working  expenditure.  The  stalks  are  used 
as  fuel,  and  the  ash  that  remains  gives  25  to  30  per  cent, 
of  potash.     The  sunflower  gives  the  following  results  : — 

Per  Cent. 

Oil 2S 

Oil-cake 40 

Stalk 37 

Xnr.  C— INDIA-RUBBER.  Etc. 

Qutta-I'ercba  and  Bubber  in  German  Nkw  Gmxea, 

U.S.  Cons.  Reps.,  April  17,  1902. 

Tivo  years  ago,  the  German  Colonial  Society  offered  a 
prize  of  3,000  marks  for  the  finding  of  a  plant  in  the 
German  colonies  furnishing  gutta-percha  suitable  for  cable 
purposes.  A  telegram  from  Gennan  New  (Juinea  says 
that  gutta-percha  and  rubber  have  been  found  in  large 
quantities. 

XV.— MANURES,  Etc. 

SiLi'HATK  OF  Ammonia  in  Spain. 

Foreign  Office  Annual  Series,  No.  2780. 

A  new  industry  was  started  a  few  years  ago  to  utilise  the 
ammoniacal  liquor  from  the  gasworks  of  Cadiz,  by  making 
liquid  ammonia  and  sulphate  of  ammonia  from  it.  The 
increasing  demand  is  shown  by  the  following  figures  :— 


Year. 

Liquid  Ammonia. 

Sulphate  of  Ammonia. 

Tons. 

Tons. 

1897 

54 

Nil. 

1808 

45 

:,% 

1899 

44 

Ti 

19011 

44 

70 

1001 

50 

80 

The  liquid  ammonia  is  principally  consumed  in  the 
sherry  district,  where  it  is  used  for  preparing  casks  by 
the  "Ivisou"  process,  whilst  sulphate  of  ammonia  is  sold 
in  the  beet-growing  districts. 

Few  gasworks  in  Spain  dispose  of  ammoniacal  liquor  for 
use.  '1  he  consequence  of  this  waste,  which  is  due  more 
especially  to  the  difficulty  of  transport  and  to  the  scarcity 
of  sulphuric  acid,  is  that,  whereas  some  30,000  tons  of 
liquid  ammonia  and  sulphate  of  ammonia  are  annually 
consumed  in  ."-ipain,  not  more  than  about  3,000  tons, 
or  one-tenth  of  the  whole  quantity,  aie  produced  in  the 
country  itself. 

A  few  years  ago  all  the  chemical  manures  that  were 
imported  into  Spain  came  from  the  United  Kingdom,  but 
now  the  greater  part  comes  from  Germany,  and  the  quantify 
imported  from  the  United  Kingdom  is  smiiUer  every  year. 

Fertilisers  is  the  Li.eward  Isla.nds  (B.W.I.). 
U.S.  Cons.  Reps.,  April  19,  1902. 

These  islands  being  of  volcanic  origin,  the  soil  is  largely 
composed  of  decomposed  volcanic  rock,  which  still  contains 
a  large  store  of  phosphate  of  potash. 

As  a  result  of  experiments  conducted  during  the  season 
1899 — 1900,  it  was  evident  that  during  a  dry  season, 
the  application  of  (1)  sulphate  of  ammonia  and  (2)  nitrate 
of  soda  to  plant  canes  gave  small  gains,  not  enough  t(i 
prove  remunerative.  These  experiments  were  repeated  with 
"  rattoou "  canes  on  the  same  plots,  during  the  season 
1900-1  with  very  satisfactory  results. 

With  rattoon  e.anes  the  preference  was  for  sulphate  of 
ammonia  as  the  most  useful  form  of  nitrogen.  No  great 
gain  resulted  from  the  use  of  very  large  applications. 

In  the  plant  canes  it  was  found  th.at  the  application  of 
phosphates  generally  reduced  the  yield. 

PflOSPUATES   OP   THE   SOMME    (FbaNCk). 

Foreign  Office  Annual  Series,  No.  2768. 

The  principal  deposits  of  phosphatic  chalk  and  other 
phosphates  are  in  the  Department  of  the  Somme,  localities 
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iianit'fl  being  Beauqupsne,  Marcheville,  Damqiieiir,  Airaines, 
Donllens,  Kdiisier-Vaux,  Hardicourt-au-Bois,  Temp'eux-la- 
Fosse,  Terrasnesnil,  Teinplenx-leGur'rard,  and  Roisel, 
whilst  in  the  Department  of  the  Pas-de-Calais,  only  Oiville, 
]*'»'rquos,  and  l*'iennes  are  mentioned.  Several  cargoes  of 
phospliates  went  to  Britisli  ports,  in  1901,  including  a  ship- 
ment of  l.-ino  tons  of  "rock  phosphate''  to  Middles- 
brough." 

FK.RTILISBnS    IN    LOMBARDT    (ItAT.t). 

Foreign  Office  Annual  Series,  No.  2773. 

The  use  of  chemical  fertilisers  coutinues  to  extend,  but 
of  superphosphates  alone  the  annual  production  of  this 
country  lias  reached  nearly  .500,000  tons,  which  is  excessive 
as  compared  with  the  consumption.  A  crisis  has  naturally 
occurred,  and  still  continues,  as  a  project  for  forming  a 
syndicate  for  regulating  the  production  and  sale  price  fell 
through,  owing  to  the  refusal  of  a  certain  number  of  firms 
to  join. 

XVI.— SUGAR,  STARCH,  Etc. 

SuoAU  Bkfinkd  IX  Japan:  Import  Rutv  ox . 

Jid.  of  Trade  J.,  May  8,  1902. 

The  following  is  the  .translation  of  a  Japanese  law  relating 
to  the  return  of  the  import  duty  paid  on  certain  kinds  of 
raw  sugar,  when  afterwards  refined  in  .Japan. 

Art.  1.  Manufiicturers  of  refined  or  rock-candy  sugar 
from  imported  raw  sugar  of  or  below  No.  14  (Dutch 
standard)  in  colour,  may,  with  the  consent  of  the  Govern- 
ment, apply  to  the  Government  for  the  grant  of  a  sum 
equivalent  to  the  amount  of  duty  paid  on  the  imported  raw 
sugar.  Such  application  may  not  be  made  after  the  lapse 
of  a  year  from  the  date  of  importation. 

Art.  2.  Applicants  for  the  return  of  duty,  in  accordance 
with  the  preceding  Article,  must  attach  to  their  application 
docuraentarj'  proofs  of  the  payment  of  import  duty. 

Art.  3.  This  law  shall  come  into  force  on  October],  1902, 
and  from  that  date  shall  apply  to  unrefined  sugar  upon 
which  import  duty  has  been  charged. 

Art.  4.  This  law  shall  remain  in  force  till  ^larch  31, 
1907. 

Sugar  for  Home  Consumpiion  in  Russia. 

According  to  the  official  Commercial  and  Indnxfrial 
Gazette,  the  Minister  of  Finance,  after  placing  on  the  home 
market  of  Russia,  on  April  12,  without  payment  of  the 
additional  excise,  2,000,000  ponds  of  sugar  over  and  above 
the  quantity  fixed  by  the  Ministerial  Ordinance  of  iSIarch  1, 
finds  that  the  ]>rice  of  sugar,  instead  of  falling,  rose  above 
the  fixed  limit  of  price  (4  roubl'^'S  ."jO  copecks  j>er  poud),  and 
hits  authorised  the  issue  on  the  market  of  a  further  2,000,000 
ponds  of  sugar,  to  be  taken  from  the  disposable  stocks.  (See 
also  this  Journal,  1U02,  512.) 

SrcAli-REET    RkFCSE    IN    THE    UNITED    STATES. 

Chem.  and  Druggist,  May  10,  1902. 

It  is  intended  to  erect  a  factory  at  Saginaw,  Mich.,  for  the 
purpose  of  manufacturing  syrup,  acetic  acid,  and  vinegar 
from  the  refuse  molasses  of  sugar-beet,  and  a  company  has 
been  organised  with  a  capital  of  150,000  dols.  The  promoter 
has  been  making  an  investigation  with  sugar-beets  for  years, 
and  has  found  that  an  excellent  grade  of  vinegar  can  be 
made  from  them. 

Befot  Sugar  in  Italv. 
Foreign  Office  Annual  Series,  JVo.  2773. 

In  1898,  the  factories  engaged  in  this  industry  were  only 
four,  with  a  production  of  about  3,830  tons,  whilst  in  1901, 
their  number  had  risen  to  33, with  an  estimated  production 
of  about  73,660  tons. 

The  cultivators  of  beet  are  said,  in  certain  cases,  to 
have  made  more  than  12/.  per  acre,  but  it  appears  that  the 
beet  grown  in  those  districts  where  it  docs  best  .as  regards 
quantity  is  seriou.-ly  deficient  in  saccharine  matter  as 
couqiared  with  that  of  France  and  Germany.  If  the 
agriculturists  do  not  speedily  succeed  in  remedying  this 
defect  by  improved  methods  of  cultivation,  the  factories  in 


this  country,  placed  at  a  disadvantage  as  they  are  by  the  i 
larger  quantities  of  raw  material  they  are  obliged  to  treat 
in  order  to  obtain  the  same  quantity  of  sugar,  will  not  be 
able  to  hold  their  own  .against  their  foreign  rivals  at  the 
[uesent  price  of  the  roots.  In  fact,  the  necessity  for  reducing 
the  output,  in  consequence  of  the  recent  fidl  in  the  price  of 
foreign  sugar,  is  already  being  discusseil,  and  if  this  measure 
had  to  be  adopted,  it  would  be  a  serious  blow  to  an  industry 
which  is  still  young  and  struggling. 

X  VII.— BRE  WING,  WINES,  SPIRITS,   Etc. 

FxciSB  Duty  hn  Sriitrrs  ix  Natal. 

Bd.  of  Trade.  J.,  .May  8,  1902. 

The  "  Excise  Act,  1901  "  (No.  :i3  of  1901),  which  came 
into  force  on  the  1st  Jan.  1902,  consolidates  and  amends 
the  laws  relating  to  the  manufacture,  storage,  conveyance, 
and  sale  of  colonial  spirits  and  wines,  and  the  denaturing 
of  spirits. 

Inter  alia,  it  provides  that  :  — 

There  shall  be  levied  and  paid  for  every  gallon  of  spirits 
made  in  Natal,  not  exceeding  the  strength  of  proof  by 
.Sykes'  hydrometer,  a  duty  of  7.<.  ad.,  and  so  in  proportion 
for  any  greater  or  less  strength. 

[A  rebate   of  duty  may  be  granted  on  rectified  spirits 
of  wine,  made  from  spirits  distilled  in  the  colon}-,  and  used    ' 
by  chemists  or  druggists  in  the  preparation  of  medicines, 
perfumery,  and  non-potable  articles.] 

Methylated  spirits,  made  under  the  provisions  of  this  Act 
from  colonial  spirits,  are  exempt  from  duty. 

Licenses  are  required  to  be  obtained  to  keep  or  make 
stills,  distil,  rectify,  or  comiiound  spirits,  sell  luttliylated 
spirits  by  retail,  and  make  wine. 

XVIII.  A.— FOODS. 

PRESERVEn  Articles  op  Food  in  the  United  States. 
Bd.  of  Trade  J.,  May  1,  1902. 

A  circular  issued  by  the  United  States  Treasury  Depart-  ! 
ment,  lays  down  the  following  regulations  with  regard  to  ' 
preserved  comestibles  generally : — 

(i.)  In  the  examination  of  comestibles,  the  condiliox 
in  which  the  goods  are  imported,  not  the  condition  into 
which  they  may  be  brought  by  6ubse(|uent  treatment,  is 
considered. 

(ii.)  I 'berries  and  other  fruits  in  brine  are  admissible  to 
entry,  if  not  containing  sulphurous  acid  in'quantities  inimical 
to  health,  and  provided  that  the  sulphuration  is  carried  out 
by  processes  recognised  as  legitimate  by  the  United  States 
Department  of  Agriculture. 

(iii.)  The  importation  of  comestibles  treated  with  salicylic 
or  benzoic  acid,  or  other  preservatives,  save  common  salt  and 
sulphurous  acid,  is  prohibited. 

(iv.)  Invoices  of  comestibles  are  to  be  accouip.'inied  by  a 
certificate  from  the  shipper,  without  which  United  States 
Consular  officers  will  not  authenticate  invoice-.  (Sec  also 
this  Journal.  1902,  148.) 

Milk  Flour  in  Sweden. 

U.S.  Cons.  Reps.,  April  23,  1902. 

An  application  has  been  made  to  the  office  of  the 
Governor-General  in  Stockholm  for  the  incorpora'iou  of  a 
company,  to  manufacture  and  sell  Dr.  I'!kenberg's  "exsic- 
cators "  anil  other  apparatus  for  the  manufacture  of  milk 
flour.     The  head  cifice  will  be  in  Stockholm. 

XIX.— PAPER,  PASTEBOARD,  Etc.  > 

Paper  Mills  i.n  India. 

Bd.'of  Trade  J.,  May  8,  1902. 

There  are  nine  paper  mills  in  operation  in  India — four  in 
the  Bombay  Presiileney,  four  in  Bengal,  and  one  at  Lucknow. 
Most  of  the  while  and  blue  foolscap  and  much  of  the 
blotting  pai>er,  notepaper,  and  envelopes  used  io  the 
Government  offices  is  now  obtained  from  the  Indian  mills. 
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The  following  table  .shows  the  progress  of  paper  mills  in 
idis  (luring  tho  last  five  years  : — 


X\niiliiT 
of  JlilKs 
at  TA'ork. 

Capital 
employed 
(as  far  as 

known). 

Daily 

Average 

>"umber 

of  Persons 

employed. 

Production. 

Quantity. 

Value. 

my 

8IIS 

,8!i:i 

900 
1101 

No. 

8 
8 
8 
8 
9 

(■2,72,000 
02,72,000 
07.72.000 
70,22.000 
73,20,000 

'no. 
3,.5.32 

4,187 
4,4.'i(; 
4,8/1 
4,0/8 

38,581,703 
42.18 1, .500 
4 1, 428,4  to 
4,5,04iJ.5!n 
4I!,713,125 

Us. 
6i;,M-.'.ir,i 

(>i.iii;,i.-)ii 

('.2.l(l,!lliS 
02.51,7  ts 
03,83.724 

XX //.—EXPLOSIVES,  MATCHES,  Etc. 

Matcmk-  in  B.vvARi.i  (Germvnt). 

Foreign  Office  Annual  Series,  No.  2783. 

After  190'2,  it  will  li(!  illegdl  to  employ  white  pho5phorns  in 
'i  manufacture  of  matches,  and,  after  litO.'l,  to  offer  niiitohes 
inaiiufaetiiivd  for  .sale.  Tho  importation  of  white  phos- 
lorus  is  also  piohihited  after  lOiiL'. 

Germany  furnishes  phosphorus,  ghie,  paper,  and  zinc- 
ute  for  the  manufacture  of  Bavarian  matches  ;  sulphur  is 
ielly  imiiorted  from  Italy. 


^Batfiit  2.isft* 


J.B.— 111  thtise  lists,  [A]  means  "Application  for  Patent,"  and 
S.], "  Complete  Specification  Accepted." 

Vhere  a  Complete  Specitication  accompauie-s  an  Application,  an 
ei-isk  is  alTixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
ns  for  Patents,  tho  dates  of  application,  and  (ii)  in  the  case  of 
mplete  Specifications  Accepted,  those  of  the  Official  Journals 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specilications  thus  advertised  as  accepted  are  open  to 
pection  at  the  Patent  Ottice  immediately,  and  to  opposition 
ihin  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 

A.]  10,968.  Norman  Separating  substances  of  different 
specific  gravities.     May  9. 

„  10,7:24.  Ellz.  Apparatus  for  heating  air  or  litjuids 
to  a  constant  temperature.*     May  9. 

„  lO,?.")*).  Gottwahl.  Steam  superheaters  in  boilers, 
ilay  10. 

„  10,844.  Herriot.  Multiple  effect  apparatus  for  the 
concentration  of  liquids.     May  I'J. 

„  10,937.  Wil.=0D.  Piece  of  ajiparatns  for  showing  the 
relation  between  volumes  of  certain  reacting  gase.s, 
and  the  volumes  produced  by  these  reactions. 
.May  13. 

„     11,098.  Evans.    Improved  strainer  or  filter.   May  14. 

„  11,217.  Von  May.  t'ooUng,  heating,  distilling, 
evaporating,  and  condensing  apparatus.     May  l.'>. 

„  11,228.  Gore  and  Courteen.  Chambers  for  refrige- 
rating purposes.     May  Ti. 

.,     11,350.  Burdon.    Apparatus  for  effecting  the  mixing 

of  different  substances,  such  as  stdiJs  and  fluids.* 

May  17. 
i^'.]  10,190   (1901).  .Strachan    and    Robertson.      Storing 

and  discharge  of  JEflammable  and  volatile  solutions. 

May  22. 
„      12,.586  (1901).  Soar.     Filtering  apparatus.     May  22. 

,  12,G94  (1901).  Imray.— From  Soc.  Anon.  Pour  l.i 
Production  et  I'UmpIoi  de  la  Vapeur  iSurchautf(^'e. 
Method  of  and  apparatus  for  generating  and 
superheiiting  steam,     ilay  22. 


[C.S.]  12,918  (1901).  .Toly.  Compression,  expansion,  and 
liquefaction  of  air  .and  other  gases,  .and  in  cooling, 
ice-making,  cold  storage,  and  the  like.     May  22. 

„       14,327  (1901).  Douglas   and    Conroy.     Cooling   or 
refrigerating  apparatus.     May  22. 

„      4786    (If 02).    Anderson. 
May  14, 

„      7057    (1902).     riill.       Air 
M,ay  14. 


Centrifugal    separators, 
compressing    machines. 


II.— FUEL,  GAS,  A.Ni>  LIGHT. 

[.\.]    10,2C8.  Bartlett.     Controlling  and  regulating  devices 
for  gas-lighting  burners.     May  5. 
„      10,269.  Veritys,    Ltd.,  and    Ridings.      Electric    arc 
lamps.     May  5. 

„  10,293.  Darby.  Method  of  making  firelighters  from 
bog  turf  or  peat.     May  5. 

„  10,358.  Thomas  and  I'odraore.  Iiicaudescem  gas 
burners.     M.ay  .5. 

„  10,417.  Brookes.  —  From  Stearns,  United  States. 
Apparatus  for  consuming  smoke  or  gases,  or 
eollectinu  and  destroying  prodnefs  of  combustion, 
dust,  anil  such  like  mtitters.*     May  6. 

„  10,422.  Josseaume.  Apparatus  for  earburetiing 
air.     May  6. 

„      10.426.  Robin.     Manufacture   of   incandescent    gas 

mantles,  ;ind  apparatus  therefor.*     May  6. 
„      10,456.  Scott-Snell.     liunsen  burners.     May  6. 
„      10,464.  Johnson. — From  Kobiei.     Atomisers  for  the 

injection  of  liquid  fuel  into  furnaces.     Miiy  6. 
„      10,480.  Fiddcs.     Apparatus    used   in   gasworks    for 

discharging  coke   from,  and    charging   co.al    into, 

gas  retorts.     May  7. 
„      10,493.  Price,  sen.,    and   Price,  juu.      ML^cer   and 

regulator  of  fuel  to  be  used  in  e.'iplosive  engines. 

May  7. 
,,      10,539.  Derval.     Inclined  gas  retorts.*     May  7. 
„      10,366.  Russel  and  Willev.     Acetylene  gas  lighting. 

May  8. 

„  10,581.  Wynne.  Electric  lamps  of  the  Nernst  type. 
May  S. 

„      10.584.  Nichols.     Oil  lamps.     May  8. 

„      10,590.  Sweetser.  Incandescent  electric  lamps.  MayS. 

„  10,601.  Kierzkowski-Steuait.  Improved  apparatus 
for  generating  high  velocity  jets  and  for  applying 
such  jets  to  the  production  of  motive  power.   May  8. 

,,  10,608.  Altinan.  Improved  incandescent  burner. 
May  8. 

,,  10,632.  Schaner.  Improved  igniting  device  for 
explosion  engines.*     May  8. 

„  10,712.  Hooker.  Methods  and  apparatus  for  incan- 
descence gas  or  vapour  lighting.     May  9. 

„  10,730.  McKinlay.  Apparatus  for  drawing  the 
ch.arge  from  retorts  used  in  the  manufacture  of 
gas.     May  9. 

„  10,730.  Postlethwaite.  Lamps,  burners,  and  stoves, 
for  the  better  tind  safer  consumption  of  paraliin  or 
other  hydro-carbon  oils.     May  10. 

„      10,757.  Schonfelder   and    Stefjin.       Gas    burners.* 

May  10. 
,,      10,811.  Carter.     Ilotary    carbons    for    electric    arc 

lamps.     May  10. 

„  10,819.  Courts.  Smoke  consuming  apparatus  for 
furnaces.     May  12. 

.,  10,840.  Ryland.  Gas  burners  cspecitilly  adapted  to 
incandescent  gas  lighting.     May  12. 

,,  10,865.  ilelhuish.  Vaporizers  of  hj'drocarhon  en- 
gines.    Ivlay  12. 

10,871.  Higgins  and  .'Iiaw.  Production  of  com- 
bustible vapours  for  liJI'' ting,  heating,  and  ntotive 
purposes.     May  ly 
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10,876.  Feld.  Treatment  of  co.il  gas;  or  otiier 
gases,  containing  cyanogen,  for  the  obtainment  of 
soluble  cyanides  therefrom,  and  the  preparation 
of  materials  for  use  in  such  treatment.     May  12. 

10,881.  Crook  and  Mines.  Electric  incandescent 
lamps  "ith  rare  earth  filaments.     May  12. 

10,923.  Hurst  and  Hurst.  Method  for  use  in  con- 
nection with  heat  engines,  of  creating  an  inward 
flow  of  a  fluid,  or  any  admixture  of  tliids  into  a 
receptacle  or  receptacles.     May  13. 

10,934.  Andrews  and  Electrical  I'roductions,  Ltd. 
Arc  lamps.     .May  13. 

10,946.  Tatam.  Method  of  separating  the  emulsion 
produced  during  the  washing,  scrubbing,  and 
condensation  of  crude  cirburetted  water  gm  into 
two  fractions,  viz.  (a)  tars  and  oils,  and  (/i)  water 
containing  small  quantities  of  tarry  matter. 
May  13. 

10.951.  Kew  and  Solari.  Supply  of  gas  to  atmo- 
spheric burners  of  ^as  stoves  and  for  other  similar 
purposes.     May  13. 

10,9.56.  LaUe.  —  From  Lockwood,  United  States. 
Atomizers.*     May  13. 

10,90".  Lange.  Improved  fireplace  for  open 
chimneys,  stoves,  furnaces,  and  the  like.* 
May  13. 

10,971.  Le  Tall. —  From  Brener,  United  States. 
Electrif  arc  lamps.     May  13. 

10,984.  Watts.  Portable  incandescent  lamps. 
Jlay  13. 

11,042.  Terrel.  Manufacture  of  incandescent  man- 
tles.    May  14. 

11,044.  Girdlestone  and  Thorkelin.  Electric  arc 
lamps.*     J[ay  14. 

11,069.  Sugg.     Incandescent  gas  lighting.     May  14. 

11,076.  British  Thomson-Houston  Co.,  Ltd.— From 
Kice,  jun.,  United  States.  Electric  arc  lamps.* 
May  14. 

11,078.  British  Thomson-Houston  Co.,  Ltd.— From 
Fish,  United  States.  Electric  arc  lamps.*   May  14. 

11,093.  Kainey.     Carburetters.     May  14. 

11,131.  Bray.     Acetylene  burners,     il.ay  15. 

11,134.  Eckstein  and  Angold.  Electric  arc  lamps. 
May  15. 

11,139.  Bellamy.  Electrical  igniters  of  gas  and 
similar  explosive  vapour  motors.     May  15. 

11,152.  Ehmann.  Atmospheric  gas  burners.  May  15. 

1 1,1CJ.   Kirbv  and  Kirliy.  Electric  arc  lamps.  May  15. 

II.ISI.  Hooker.  Incandescent  gas  or  vapour 
burners.    May  15. 

11,206.  Engelhardt.     Arc  limps.     May  15. 

11,215.  Weiss.     Burners  for  incandescent  gas  light. 

May  15. 
11,220.    Lecomte.     New    or    improved    oil    lamp.* 

May   15. 
11,280.  Sehottmnnn.  Incandescent  mantles.  May  16. 
11,284.  Lenglez.    Carburating  apparatus  for  engines 

worked  by  hydrocarbons.     May  16. 
11,293.  Joy  and    Simms'   Manufacturing  Co.,   Ltd. 

Carburetters  for  hvdrocarbon  engines  or  motors. 

May  16. 
11,328.     Webber.     Gas  manufacture.     .May  10. 
]  4951  (1901).  Kellf r  and  Krappich.     Acetylene  gas 

generators.     May  14. 
9770  (1901).    Brown.     Electrical  sparking    devices 

for    firing    the   charges    in    internal    combustion 

engines  and  for  similar  purposes.     May  14. 

10,013(1901).  Weslingliouse.  Production  and  uti- 
lisation of  gas.     May  14. 

10,032(1901).  Mnlkin.  Fuel  economiser  and  smoke 
consumer  for  sto\es,  fireplaces,  and  the  like. 
Mav  1  i. 


[C.S.]  10,220  (1901).    Gwynne  and   Crewe.     Cirburetting 

apparatus  for  explosion  engines.     May  22. 
„      10,867   (1901).  Abel.— From   Siemens  and   Halske 

Akt.-(;es.  Manufacture  of  thorium,  zirconium,  and 

elements  of  the  yttente  group.     Mdy  14. 
„      10,869   (19U1).      Abel.— From  Siemens  and  Halske 

Akt.-Ges.  Manufacture  of  incandescence  bodies  for 

electric  lighting.     May  14. 
„      11,014  (1901).  Serpollet.     Apparatus  for  supplying 

water  and  liquid  fuel  to  steam  generators.  Mav  22. 
„      11,988    (1901).     Frohnhiiuser.  —  From        Hagen. 

\  aporiser  for  explosion  engines.     May  14. 

„      12,184  (1901).  Copper.    Carburettors  or  vapouriiets 

fur  oil  or  spirit  en<;iues.     ^lay  14. 
„      12,307(1901).    Imr.iy.— From    So.'.  Anon.  I'our  la 

I'roducticm  et  i'Emploi  de  la  Vapeur  Surchauffej. 

Coustruct'On  of  gas  producer.     Jlav  14. 
„      12,547    (1901).     Margregor    and     Reid.     Sprayiog 

machines.     May  X4. 

„      12,552(1901).  Cromploaaud  Co.,  Ltd.,and  Hodcfsno 

and  Ewart.     Eleetrii' arc  lamps      Mav  14. 
„      12,593(1901).    Keichenbach.    Method  of  ignition  in  , 

internal  combustion  motors.     May  22.  ' 

„      12,938  (1901).  Clark.-From  Gould,  United  States., 

Smoke  preventer  aud  fuel  economi-er  for  furnaces.  , 

ilay  22. 
„      13,138   (1901)     Duff  and  United  Alkali  Company, 

Ltd.     (ias  furnaces  for  steam  boilers  or  for  other 

heating  purposes.     ^lay  22. 
„      13,197  (1901).  Compin.  Al^paratus  for  automatically 

ineiuerating  incandescent  light  mantles.     May  22. 
„      13,439(1901).  Bayles.  .Vpparatus  to  control  the  flow 

of  illuminating  gas  through  the  burner  tips.  May  22. 
„      13,460   (1901).    Mackean   and  Walker.     Apparatus 

for  burning  and  seasoning  incandescence  mantles. 

May  14. 
„      13,611    (1901).  Wright  and  Darwin.     Radiatorffor 

utilising  the  waste  heat  generated  by  ordinary  gas 

fires.     Mav  22. 
„      14,237  (1901).  Girdlestone  and  Thorkelin.    Electric 

arc  lamp^.     M.ay  22. 
„      14,410.  (1901.)  Diirr.    Carburetted  hydrogen  motor 

in  the  form  of  a  locomotive.     M.ay  23. 
„      15,476  (1901V  Stoltenhotf.     Burners  for  lamps  em- 
ploying incandescent  mantles.     May  14. 
„      16,211    (1901).    Johnson. — From    Deutsche      Con- 
tinental Gas-Ges.  and  Bueb.     Manufacture  of  gai 

and  coke.     May  1  1. 
„      18,575.  (1901).  Clemang.  Process  of  and  apparatus 

for  cleaning  blast  furnace  gases.     May  22. 
„      19,804.  (1901).  White.     .Apparatus  for  use  io  burn- 
ing hydrocarbon  oils.     May  22. 
„      23,056.  (1901).   Fabry    and    l.'nard.     Coke  oveD.i. 

May  22.     Date   applied   for    under  Internatiou^il 

Convention,  June  29,  1901. 
„      23,543.  (1901).  Losfeld.     Apparatus  for  generating 

acetylene  gas.     May  22. 
„      24,239.  (1901.)   Drake,  Sheppird,  Ram,  and  Nemst 

Electric  Light,  Ltd.     C.ises  or  holders  for  \erDst 

lamps.     May  22. 
„      20,375.  (1901.)  McClave.     Furnaces.     May  22. 
„      1242   (1902).  Bousfleld.— From   Soc.   des    Brileurs 

Roger.      Burners   for   lighting  and  beating  with 
'hydrocarbon  vapour.     May  14. 

„      3448.    (1902.)    Lemp.    Means   for   controlling   the 

supply  of  liquid  fuel  to  burners  for  heating  Steam 

generators.     May  22. 
„      4863  (1902).  Eisele  and  Letzgus.    Appliances  for  the 

consumption  of  smoke  in  furnaces.     May  H. 
„      5503.  (1902.)  Bovle.     Furnaces  for  burning  liqulJ 

fuel.     May  22." 
„      6379.   (1902.)  IJignon  and  F.isenmann.     Continnou; 

burning  arc  lamp  with  inclined  carbons.     May  22 
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S.]  6525.    (1902.)    Miller     and    Marshall.     FuruaceB. 

May  22. 
„      7383.  (1902.)  Hogner.    Elceiiic  arc  lamps.  May  22. 
„     7608(1902.)  Sale  auil  Onslow.    Meaus  for  ohtaiuing 

high  pressure  gas.     May  1.). 
„      782f).  (1902.)  Lowe.     Manufacture  of  coke  and  gas, 

and  apparatus  employed  therein.     May  22. 
„     820R.     (1902.)     Lane.     Anti-vibration    devices     for 

incandescent  gas  lights.     May  22. 

IIL- DESTRUCTIVE  DISTILLATION.  TAR 
PRODUCTS,  PETROLEUM. 

v.]  10,423.  Hermes.  Improved  process  for  the  produc- 
tion of  artificial  asphalte.*     May  6. 

„      10,946.  Tatam.     .Sec  under  II. 

,  11,035.  Torkiiigton.— From  Knight,  United  States. 
Apparatu?  for  and  method  of  treating  and  working 
bituminous  and  other  compounds  and  articles  made 
therefrom.*     May  14. 

V.-COLOURING  MATTERS  a.nd  DYESTUFFS. 

L.]    10,516.  Imray. — From  Farbwerke,  llochst, Germany. 

Manufacture  of  bromo-iudigowh'te   and   hromc- 

indigo.     May  7. 
„      11,179.  Imray. — From  Farbwerke,  Hochst,Germany. 

Manufacture  of  esters  of  methyl-anthranilic  acid. 

May  1 5. 
,      1 1,348.  Thompson  and  Co.,  Ltd.,  Vlies,  and  Brownlie. 

Manufacture  of  azo-dyes.     May  17. 
,      11,403.  Newton. — From  Farbenfabr.  vorm.  F.  Bayer 

and  Co  ,  Germany.     Manufacture  and  production 

of  dyestuffs  of  the  anthraquinone  series.    May  17. 
:.S.]    l-),326     (1901).    Johnson.— From    Kalle  and    Co. 

Manufacture  of  mono-alphyl-alpha  (l)-naphthyla- 

mine  alpha-  (1)  sulphonic  acids.     May  14. 
„      13,377    (1901).    Abel— From    Akt.-Gcs.   f.    Anilin 

l'\.br.     Manufacture  of  colouring  matters  directly 

dyeing  cotton.     May  14. 
„      14,081    (I'.IOI).  Imray.— From  Farbwerke,   Hiichst. 

Manufacture  of  a  blue  dyestuff  from   para-amido- 

para-oxydiphenylamine.     May  22. 
„      15,OG2    (1901).  Imray.— From    Farbwerke,   Iloohst. 

See  under  V. 
„      24,354   (1901).  Johnson.- From    Bid.    Anilin    and 

Soda    Fabr.       JIanufacture    and    production    of 

colouring  matters  of  the  anthracene  series  and  the 

employment  of  colouring  matters  of  the  anthracene 

series  in  dyeing.     May  22. 
„     4552    (1902).    Imray. — From    Dye   Works   formerly 

L.  Durand,  lluguenin  &  Co.     Manufacture  of  new 

Icuco-derivalives  of  gallo-cyanines.     May  14. 
„     5895  (1902).  Imray.— From  Soc.  of  Chemical  Indus- 
try  in    Basle.     Manuf^iclu-e   of  substantive    azo- 

dyestuffs.     May  14. 

v.— PREPARING.  BLEACHING,  DYEING, 
'RINTING,  AND  FINISHING  TEXTILES.  YARNS, 
AND  FIBRES. 

A..]  10,313,  Telles.     Manufacture  of  thread,  cord,  textile 

fabrics  and  the  like  from  malvaceous  plants.  May  5. 
„      10,530.  Leinvebcr.     See  under  \W. 
n     10,737.  Burghardt   and  The     Royton    Dyeing    and 

VVaterprooflug   Co.,    Ltd.     Improved    process   or 

processes    for   decreasing    the    inflammability   of 

cotton  fibres  and  fabrics.     May  10. 
„     10,896.    Junghans.    New   or   improved    method    of 

drying  and  bleaching.*     May  12. 
„     10,987.  Anderson  and  Judson.     Dyeing  machinery. 

May  13. 
M      11,024.  Graemiger.     Apparatus  for  treating  fibrous 

and  other  materials  with  fluids.     May  14. 


[A.]  11,184.  Schmidt.  Improved  meang  for  dyeing  warp 
yarns.*     May  15. 

„  11,201.  Sieberth,  .Swanstrom,  and  Thorvaldsen. 
Process  and  machinery  for  colour  and  other 
printing.*     May  15. 

„      11,335.  Bedford  .and  Bedford.     See  under  \l\. 
[C.S.]  9G95  (1901).  Perkin,  jun.,  and   Whipp    Bros.,  and 
Tod,  Ltd.      Treatment  of  raw  cotton   and  cotton 
goods    to     reduce    the     inflammability     thereof. 
May  14. 

„  12,319  (1901).  Bronn.  Treatment  with  liquids  and 
vapours  for  dyeing,  bleaching,  and  other  purposes 
of  textile,  fibrous,  and  other  materials  of  animal 
origin  such  as  wool,  hair,  silk,  feathers,  leather,  and 
the  like,  and  of  animalized  fibrous  materials  of 
vegetable  origin.     May  22. 

„  13,313  (1901).  Calico  Printers'  Assocn.  and  Kiggin- 
botham.  Machines  for  printing  calico  and  other 
fabrics.     May  14. 

„  13,395  (1901).  De  Keukelaere.  Treatment  of  tex- 
tile materials  on  cops,  bobbins,  spindles,  .ind  the 
like.     May  14. 

„  15,062(1901).  Imray.  —  From  Farbwerke,  Hochst. 
Manufactuie  of  a  black  produced  by  oxidation  or 
steaming  on  textile  materials.     May  22. 

„  16,421  (1901).  Johnson. — From  Bad.  Anilin  and 
Soda  Fabr.  Indigo  reserve  printing  and  means  to 
be  employed  therein      May  22. 

„  1464(1902).  Bloch.  JIanufacture  of  printing  sur- 
faces for  colour  printing.     May  14. 

„  5508(1902).  Faure.  Method  of  and  apparatus  for 
decorticating  ramie  .and  other  textile  plants  ami 
leaves.  May  22.  Date  applied  for  under  Inter- 
national Convention,  Oct.  17,  1901. 

„  8682  (1902).  Maertens.  Art  of  cleaning  wool  and 
other  animal  fibres.     May  22. 

VI.— COLOURING  WOOD,  PAPER.  LEATHER,  Etc. 

[A.]  10,510.  Sanderson  and  Humphrey.    See  under  W^. 
[C.S.]  12,319  (1901),  Bronn.     See  under  V. 

VII.— ACIDS.  ALKALIS,  and  SALTS. 

[A.]  10,351.  Carey,  Heslop,  and  the  United  Alkali  Co., 
Ltd.  Recovery  of  sulphur  compounds  from  waste 
gases.     May  5. 

„  10,775.  Caille.  Cartridges  of  compressed  gas  for  fire 
extinguishing  and  other  purposes.*     May  10. 

„      10,812.  Stevens.  Hand  fire-extinguishers.     May  10. 

„       10,876.  Feld.     See  under  11. 
[C.S.]  11,497  (1901).  Gutierrez.    Manufacture  of  common 
salt  (chloride  of  sodium).     May  14. 

„  14,741  (1901).  Chapman.  Chemical  fire  extin- 
guishers May  22.  Date  applied  for  under 
loternational  Convention,  Dec.  21,  1901. 

„  19,038  (1901).  Frasch.  Process  for  preparing 
cobalt  hydroxide  or  a  cobalt  ammonium  salt,  the 
process  being  app'icable  for  separating  cobalt  from 
nickel,  copper,  and  other  metals.     May  14. 

„  25,776  (1901).  Young  and  Griffiths.  Magnesium 
carbonate  and  process  of  making  same.     May  14. 

„  8184  (1902).  Waldbauer.  Process  for  the  produc- 
tion of  barium  chloride.     May  22. 

VIII.— GLASS.  POTTERY,  and  ENAMELS. 

[A.]    10,365.  Keves.      Lehrs  for  annealing  plate  glass.* 

May  5. 
„      10,356.  Keyes.     Apparatus  for  the  manufacture  of 

plate  glass.     May  5. 
„      10,611.  Peters.  Kilns  and  drying  sheds  for  drying 

bricks,  tiles,  pottery,  and  other  ware.     May  8. 
„      10,614.  Mosley    and   Robb.     Porcelain    facings    for 

crown  and  bridge  work.     May  8. 
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[A.]   10,777.  Claus.  Enamelling  machines.*    May  10. 

11  119.  Tintlal.     Improved  construction  of  kilns  and 
oveus  for.firing  e;irtlienware  goods.     May  15. 

11,207.  Haley.     Glass   tiles  and   the   like,   and   the 
manufacture  thereof.     May  16. 

11372.  Stanley.     Manufacture  of  earthenware  sani- 
tary pipes,  cable  conduits,  and  other  like  objects. 
May  17. 
[C.S.]  12,452.  (1901).  Tabouret.  Ceramic,  stucco,  or  other 
decorations.     May  22. 

IX.— BUILDING  MATERIALS,  CLAYS.  MOBTABS, 
AND  CEMENTS. 

[.\.]    10,399.  Loewenthal.  Composition  for  making  stones 

and  mortar.*     May  6. 
10,723.    Best    and   The    United    Alkali    Co.,    Ltd. 

Apparatus  for    slaking    and  dressing   substances, 

more  especially  intended  for  slaking  and  dressing 

lime.     May  9. 
10,853.  Williams.  Process  of  roasting  or  calcining  raw 

materials  from  which  Portland  cement  and  cements 

of  a  similar  character  are  manufactured,  ore.s,  and 

minerals,  and  in  the  kilns  or  furnaces  used  in  the 

process.    May  12. 
„      10,996.  Haskin.     Apparatus  for  vulcanizing  or  pre- 
serving wood.     May  13. 
„      11,023.  Cromptou.  Manufacture  of  Portland  cement. 

May  14. 
„      11,166.     Jordan.     Process     for     making     cement. 

May  15. 
[C.S.]  9617.    (1901).    Davis.     Machine   for   damping  and 

mixing   cement  and    the   preparation    of  evenly 

gauged  test  briquettes  therefrom,  and  for  making 

bricks  from  powdered  materuils.     May  14. 
„      10,124.    (1901).     Higgins.     Apparatus  for    drjiug, 

seasoning,    and    impregnating    wood    and    other 

substances.     May  22. 
„      11,644.  (1901).  Harding. 

May  22. 
„      13,452.  (1901).  (iraham. 

stone.     May  22. 
„      13,793.  (1901).     Passow. 

cement.     May  14. 
„      3606.  (1902).  lierry.  Apparatus  for  the  manufacture 

of  concrete  slabs  or  blocks.    May  14. 
„      5995.     (1902.)    Palmer,      ilachine    for      moulding 

artificial  stone,  building  and  paving  blocks.  May  22. 
„      7759.   (1902.)  Kreft.    Presses    for    manufacture    of 

artificial  stones,  tiles,  and  the  like.     May  22. 


[A.] 


Composition   or    cement. 

Manufacture  of  artificial 

Process    for   producing 


X.— METALLUBGY. 

[A.]   10,283.    Sharp.       Furnaces    for   heating   iron   and 

steel.     May  5. 
„      10,300.  Healey   and   .Stevenson.      Smelting  furnace 

hoists  and  charging  apparatus.     May  5. 
„      10,315.    Wakeley.     Metallurgical  furnaces.*     Filed 

May  5.     Date  applied  for,  Dec.  7,  1901,  being  date 

of  application  in  United  States. 
„      10,353.  Hunter.     Metallurgical  furnaces  especially 

designed   for   conversion    of   iron    eastings    into 

steel.*     May  5. 
„      10,432.  Burton  and  Hartley.    Manufacture  of  steel. 

May  6. 
y,      10,522.  Mercer.    Apparatus  to  be  used  in  the  extrac- 
tion of  precious  metals  from  their  ores.     May  7. 
,,      10,679.   De  Alzugaray.     Agitators  and  vats  used  in 

the  treatment  of  ores.     May  9. 
„       10,853.   Williams,     tiee  under  IS.. 

„  10,906.  Miller.  Soldering  or  fixing  aluminium  to 
aluminium  or  other  melals  such  as  tinplate,  brass, 
copper,  iron  (tinned),  bronze,  &c.     May  13. 


10,929.    Allison.  —  From    Hannes,   LTnited    Statesi 
Processes  of  and  apparatus  for  smelting.*  May  13. 

„      10,953.  Nagel.    Process  of  making  speller."  May  13, 

„  10,968.  Coleman.  Improved  process  for  reclaiming 
tin  or  zinc  from  tinned  or  zinc  scrap.     May  13. 

„  11,071.  Johnson. — From  Soc.  Galy  et  Eaui,  France. 
ilanufa<'ture  and  production  of  improved  allovs 
for  soldering  ami  coating  aluminium.    May  14. 

"      11,210.  Steinhart,  Vogel,  and  Clans.     Smelting  and 
refining  of  tin  and  recovery  of  tin  from  hardhead. 
May  15. 
[C.S.]  2782  (1901).  Butterfield.      Treatment  of  ores  con- 
taining zinc.     May  14. 

„  10,101  (1901).  Thofehrn  and  De  Saint  Seine.  Ex- 
tracting copper  and  nickel  from  their  ores.  May  14. 

,,  10,105  (1901).  Havemann.  Process  for  the  treat- 
ment of  mixed  ores  an<l  compounds,  for  the 
extraction  or  separation  of  lead  and  zinc  therefrom. 
May  22. 

„  10,351  (1901).  Hardingham.  —  From  Ileberlcin. 
Means  applicable  for  use  in  the  separation  of 
volatile  from  non-volatile  metals,  metalloida,  and 
other  metalliferous  substauces.     May  22. 

„  15,526(1901).  Elmore.  Apparatus  for  the  sepam- 
tion  of  minerals  by  the  selective  action  of  oils  and 
like  substances.     May  22. 

„  5085  (1902).  Harrison.— From  Cobianchi.  Method 
of  and  apparatus  for  casting  metal  objects.  May  22. 


XI.— ELECTEO-CHEMISTBY  and  ELECTEO- 
METALLUBGY. 

[A.]   10,329.  Lespaguol.     Secondary  batteries.     May  5. 

„  10,457.  Redding,  Lothrop,  and  Deering.  Storage 
batteries.*     May  fi. 

„  10,532.  Bristol.  Portable,  secondary,  or  other 
electric  batteries,  accumulator  plates,  and  the  like.* 
May  7. 

„      10,534.  Dessauer.     Uontgeii  tubes.     May  7. 

„      10,945.  Bonser.     See  under  XXII. 

„  11,286.  Puehmuller  and  Pearson.  New  or  improved 
galvanic  cell.*     .May  16. 

„      11,340.    Heys. — From    Hutchinson    Acoustic    Co., 
United  States.     Dry  or   semi-dry  cells  of  primary 
or  secondary  electric  batteries.*     May  17. 
[C.S.]  7629  (1901).    Celestre  and   Gondrand.    Secondary 
batteries.     May  22. 

„  9927    (1901).    Sherard   Cowper-Coles    and    Co., 

Ltd.,  and  Cowper-Coles.     Deposition  of  metals  or 
compounds.     May  22. 

„  12,975  (1901).  Madden.  Secondary  batteries.  May 
22.  Date  applied  for  umler  International  Con- 
vention, Mar.  19,  19ul. 

„  21,942  (1901).  Nauhardt.  Process  for  the  electro- 
lytic treatment  of  tin,  and  apparatus  therefor. 
May  14. 

„      4520  (1902).  Apple.     Electric  batteries.    May  14. 

„  7851  (1902).  Lake. — From  Giroux  and  Seddon. 
Seennder  XVI 11.  A. 

„  7858  (1902).  Krouchkoll.  Electric  vacuum  dis- 
charge tubes.     May  22. 

„      7995  (1902).  Jensen. — From   Dr.  G.  Langbein  aul' 
-Co.     Production  of  melallic  deposits  by  electro- 
lysis.    May  22. 

XII.— FATS,  OILS,  AND  SOAP. 

[A.]    10,507.  Salamen.— From  X'erley,  Fruuee.     Pmifiia- 
tion  of  veget;ible  oils.     May  7. 
„       10,613.  Hills.     Lubricators.     May  8. 
„      10,874.  Davis  and  Perrett.     See  iitidcr  Will.  U. 
„      10,926.  Bolton  and  McNeil.  Soap  frames  or  moulds.' 
May  13. 
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A.l  11,149.  Ambler  and  Asquith.  Filtering  and  storage 
of  oil  and  like  liqiiids.*     May  15. 

„     11,271.  Garrigan.     Candles.*     May  16. 
„     1 1,301.     Helie.      Candles,  night  lights,  and  the  like. 
May  16. 

;.S.]  13.065  (1901).  Mally.  Soap  tablets,  bars,  and  the 
like.     May  14. 

„  13,188(1901).  Ellis.  Liquid  cleansing  compositions. 
May  It. 

„  14,970(1901).  Bank.  Plates  used  in  the  manufac- 
ture of  oilcakes.     May  14. 

"2032  (1902).  Baum.  Separators  for  dryicg  steam 
and  extracting  oil  and  grease  from  exhaust  steam. 
May  22.  Date  applied  for  under  International 
Convention,  July  16,  1901. 

111.— PIGMENTS,  PAINTS ;  RESINS,  VAKNISHES, 
INDIA-RUBBER,  Etc. 

B. — Resins,  Gums,  ^'c. 

A.]  10,794.  Johnson. — From  Foelsing,  Germany.  See 
under  XVI. 

C. — India-rubber,  S^c. 

!.S.]  3468  (1902).  Price.  Recovery  of  rubber  from  vul- 
canized rubber  waste.     May  22. 

„  3855(1902).  Ziihl.  Process  for  the  regeneration  of 
caoutchouc.     May  14. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

A.]  10,458.  Welmore.     Glue  tanks.*     May  6. 

„  10,628.  .Jenk",  Clowes,  and  Hatsehek.  New  material 
to  be  used  for  decolorizing  and  clarifying  tanning 
extracts  and  other  liquids.     May  8. 

„  10,760.  Hatmaker. — From  Just,  United  States.  Casein 
adhesive  solutions  and  compositions.     May  10. 

„  10,868.  Perkins.  Machiues  for  treating  hides,  skins, 
and  leather.*  Filed,  May  12.  Date  applied  for. 
Mar.  7,  1901,  being  date  of  application  in  United 
States. 

„  11,096.  liitferling.  Apparatus  for  dressing  intestinal 
skins.     May  14. 

„  11,208.  Livington.  Machines  for  dressing  leather 
and  the  like.*     May  15. 

„  11,335.  Bedford  and  Bedford.  Production  and  appli- 
cation of  a  cementing  material  to  the  manufacture 
of  coated  fabrics  and  the  covering  of  printers' 
rollers.     May  17. 

.S.J  12,332  (1901).  Maertens.  Art  of  tanning  and 
tawing  hides,  skins,  and  similar  animal  tissue. 
May  14. 

XV.— MANURES,  Etc. 

.\.]  10,461.  Dolle.  Manufacture  of  an  artificial  manure.* 
M.ay  6. 

XVI.— SUGAR,  STARCH,  and  GUM,  Etc. 

v.]  10,794.  .Tohn'ion. — From  Foelsing,  Germany.  Ap- 
paratus for  the  treatment  of  products  containing 
gums  and  resius,  for  the  separation  and  obtain- 
meut  of  gums  and  resius  therefrom.     May  10. 

,,     10,872.    Blumer.      Process    for    rendering     starch 

soluble.     May  12. 
I,     11,116.  Binnie  and  Lugo.     Process  of  making  gums 

from  liquid  hydrocarbons.     May  15. 

S.]  10,113(1901).  Thompson. — From  Manoury.  Pro- 
cessses  of  refining  sugar  of  low  quality.     May  14. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

[A.]    10,350.  Hort  and  Marxsohn.     Arrangement  for  the 
washing  and  airing  of  barley  for  malting  purposes.* 
May  5. 
„      10,549.  Bell.      1  reatiug   casks   or   barrels,    for   the 
purpose  of  purification  or  sterilisation.     May  8. 

„  10,699.  Schneible.  Manufacture  of  fermented 
liquors.*     May  9. 

„      10,729.  Wyers.     See.  under  XVIII.  A. 

„  10,988.  Joyce.  Improved  apparatus  for  heating  air 
for  distribution  in  hop,  malt,  and  other  drying 
kilns  and  stores.    May  13. 

„  11,014.  White.  Steam  exhausts,  for  disposing  of 
surplus  steam  generated  in  washing  and  brewing 
boilers,  and  the  like.     May  14. 

„  11,100.  Ilardinghara. — From  Johnson,  Belgium. 
Brewing.     May  14. 

„  11,287.  .Stevens.  Method  of  preserving  beer,  wines, 
and  tlie  hke  whilst  in  casks  or  other  vessels  that 
have  been  opened.     Maj'  16. 

„  11,412.  Overbeck.  Improved  apparatus  for  cleaning 
malt,  grain,  seeds,  and  other  material.*     May  17. 

[C.S.]  10,127  (1901).  Bradley.      Drying  of  malt  so  as  to 
prevent  its  contamination  with  arsenic.     Jlay  1 4. 
„      10,813  (1901).    Jlenzies.      Pressing   machinery  for 
the  treatment  of  brewers'  and   distillers'  grains, 
hops,  and  the  like.     Jlay  14. 

XVIII.— FOODS,  SANITATION.  Etc.,  and 

DISINFECTANTS. 

A. — Foods. 

[A.]    10,323.  Mereier.     App.aratus  for  bleaching  and  con- 
ditioning wheat,  flour  or  other  cereals.     May  5. 

„      10,348.  Foumier.     See  under  WIU.'B. 

„      10,503.  Heather.       Improved    apparatus    for 
serving  organic  substances.     May  7. 

„  10,637.  Taylor.  Taylor's  housekeeper's  adulteration 
detector.     May  9. 

„  10,638.  Taylor.  Taylor's  consumer's  pure  milk 
tester.     May  9. 

,,  10,729.  Wyers.  Preserving  yeast,  and  apparatus 
therefor,     ilay  9. 

„  10,760.  Hatmaker.— From  Just,  United  States.  See 
under  XIV. 

„  10,903.  Budde.  Method  of  sterilising  articles  of 
food  and  other  perishable  organic  substances  at  a 
low  temperature.     May  12. 

„      10,962.  Jolles.     Atanufacture  of  albumin.     May  13. 

„  11,054.  Barlow.  Process  for  preservation  of  new- 
laid  eggs.     May  14. 

„      11,065.  Bell.     Alimentary  preparations.     May  14. 

„      11,229.  Hart.     Butter  making.     May  16. 

„      1 1,410.  Barclay.       New  or  improved   treatment  of 
cod-liver  oil  for  making  the  same  more   easily 
assimilable  as  food.     May  17. 
[C.S.]  12,015  (1901).  Week.  Sterilising  apparatus.  May  14. 

„  12,099  (1901).  Arzt  and  Wilding.  Yeast  powder. 
May  22. 

„  12,164  (1901).  Topley.  Preparation  for  use  as  a 
beverage.     jMay  14. 

„  13,097  (1901).  Elb.  Process  of  preparing  an  ali- 
mentary yeast  extract.     May  22. 

„      2251(1902).   Lemire.     Apparatus  for  agitating  and 

aerating  milk.     May  1 4. 
„      7851    (1902).  Lake. — From    Giroux    and   Seddon. 

Electrical    sterilising    and    preserving    apparatus. 

May  22. 
„      8301    (1902).    L.ike.  —  From   Giroux   and    Seddon. 

Sterilising  and  preserving  process.     May  22. 
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B. — Sanitation  ;    Water  Purification. 

[A.]  10,348.  Fournier.  Improved  disinfecting  and  pre- 
serving process.*     Jlaj'  5. 

„  10,479.  Parsons.  Ventilating  buildings,  clearing 
dye  houses  of  steam,  drying  substances,  and  the 
like.    May  7. 

„  10,485.  Bryan  and  liarr.  Distribution  box  for 
directing  the  flow  of  liquids,  particularly  applic- 
able to  bacteria  beds,  filters,  or  tanks  for  sewage. 
May  7. 

„      10,549.  Bell.     See  iwdcr  XVII. 

„  10,571.  Roach.  Automatic  distributing  and  alter- 
nating apparatus  for  use  with  bacteria  beds  for 
the  treatment  of  sewage  and  other  liquids.*    May  8. 

„  10,572.  Ralston.  Valve  apparatus  for  automatically 
discharging  sewerage  filter  tanks  and  the  like. 
May  8. 

„      10,691.  Smith.     Air  diffusers.     May  9. 

„  10,714.  Thursfield.  Improved  vapour  disinfecting 
apparatus.     May  9. 

„  10,719.  Paterson.  Water-softening  and  liquid-puri- 
fying apparatus.     Slay  9. 

„  10,734.  (irurabacher.  Improved  apparatus  for  cool- 
ing and  filtering  compressed  air.*     May  9. 

„  10,829.  Adams.  Liquid  distributing  apparatus  for 
filters.    May  12. 

„  10,874.  Davis  and  Perrett.  Xew  or  improved  appa- 
ratus for  separating  oils  and  other  impurities  from 
water.     May  12. 

„      10,940.  Doulton  and  Pleace.  Water  valves.   May  13. 

„  11,367.  Morris.  Means  for  the  collection  and  dis- 
posal of  sediment  in  Cornish  and  Lancashire 
boilers.     May  17. 

[C.S.]  5847  (190i).  Melvin  and  Muir.  Automatic  alter- 
nating valves  and  valve  gear  for  the  bacteriological 
treatment  of  sewage  or  other  liquid  refuse.  May  14. 

C. — Disinfectants. 

[A.]    11,351.    Beater   and    Toppin.     Anti-microbe    disin- 
fecting powder.     May  17. 
[C.S.]   V677   (1901).     Bentley.      Calf    white    scour    cure. 
May  22. 

XIX.— PAPER,  PASTEBOARD,  Etc. 

[A.]  10,510.  Sanderson  and  Humphrey.  Process  for  the 
manufacture  of  washable  water  colour  paper.* 
May  7. 

„  10,524.  Lake. — From  Bird,  United  States.  Manu- 
facture of  paper.*     May  7. 

,,  10,530.  Leinveber.  Preparation  from  cellulose, 
paper-pulp,  wood-pulji,  or  similar  material  of 
threads  capable  of  being  spun.     May  7. 

„  11,164.  Lederer.  Process  for  acetylising  cellulose 
and  materials  containing  cellulose.     May  15. 

[C.S.]  10,029(1901).  Topham.  Means  for  regulatiug  the 
flow  of  solutions  of  cellulose  through  squirting 
nozzles.  May  14. 
„  12,769  (1901).  Wuister.  Sizing  paper.  May  14. 
„  76  (1902).  Harrison.— From  Parker.  Machinery  or 
apparatus  for  forming  paper-pulp  into  sheets. 
May  22. 


XX. -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  AND  EXTRACTS. 

[A.]    10,873.  Murray.     Improved  liniment.     May  12. 

„       10,876.  Fcld.     Sec  under  II. 
[C.S.J  10,867  (1901).  Abel.— From   Siemens    and  Halske. 
Akt.-Ges.     .See  under  II. 

„  12,-325  (1901).  Johnson.— From  C.  F.  Boehringer 
und  Soehne.  Manufacture  ami  production  of  new 
derivatives  of  camphoric  acid.     May  14. 

„  12,421  (1901).  Newton. —  From  Farbenfabr.  vorm 
F.  Bayer  and  Co.  Manufacture  or  production  of 
new  chemical  compounds.     May  14. 

„  13,059(1901).  Johnson. — From  Deutsche  Gold  and 
Silber  Scheide-Anstalt  vorm.  Kftssler.  Production 
of  iudoxyl  derivatives  from  aromatic  glycolls,  their 
homologues,  and  their  substitution  products 
May  14. 

„  21,295  (1901).  Pother  Process  for  preparing  n 
medical  compound  containing  mercury  compounds 
and  other  substances.     May  14. 

„  6311  (1902).  Thompson. — From  Exportbier  Brancrei, 
H.  Siemens  and  Co.  Preparations  for  counteract- 
ing the  deleterious  effects  of  nicotine  and  processes 
for  producing  the  same.     May  14. 

XXL— PHOTOGRAPHY. 

[A.]    10,609.  Brandt.     Dishes  for  pliotographi'j  purposes.* 

May  8. 
„      10,610.  Brandt.  Improved  holder  for  use  in  treatiog 

photographic  plates  and  films.*     May  8. 
„      10,690.  Clarke.     Methods  and  apparatus  for  taking 

coloured  photographs.     May  S. 
„      10,813.  Szczepanik,    Production   of  photographs  in 

natural  colours.     May  10. 
„      10,9-18.  Leuchter.    Production  of  negative  plates  for 

bichromated  gelatin  ])rocesses.*     llay  13. 
,,      11,380.  Bouvier. — From    D'Osmond,    France.      Im- 
proved  method   of  applying  the  system  of  flash 

light   to    or    for    the    purpose    of   photography. 

May  17.  •       I 

[C.!S.]  9763   (1901).  Ohse.     Process  for  producing piclurei 

in  relievo  on  metal,  celluloid,  gypsum,  or  the  like. 

by  means  of  photography.     Maj'  22. 
„      11,866   (1901).    Abel.— From    Act.-Ges.    f.    Anilin  I 

Fabr.     Manufacture  of  photographic  developers, 

stable  iu  the  dry  state.     Maj-  14. 
„      12.421a  (1901).  Newton. — From  Farbenfabr.  vorm. 

F.  Bayet   and   Co.     Pieparatiou  aud  employmfnt 

of  new  photographic  developers.     May  14.     Date 

claimed  under  Patent  Rule  19,  June  18,  1901. 
„      24,619  (r.Hll).     Newton. — From  Farbenfabr.  vorm. 

F.     Bayer    and    Co.      Developing    photographic 

pictures.     May  14. 
„      526  (i902).  Humphrey.      Photographic   developing 

appar.-.tus.     May  22. 

XXn.— EXPLOSIVES,  MATCHES,  Etc. 

[A.]  10,655.  Hale.  Production  and  manufacture  of 
matches,  and  striking  compositions,  and  the  sub- 
stances aud  processes  employed  therein.     May  9. 

„  10,766.  Allen  and  Dolby.  Improved  explosive 
composite  shell  for  use  in  warfare.*     May  10. 

,,  10,945.  Bonser.  Electric  detonating  fuzes  for 
blasting  aud  mining  purposes.     May  13. 

„      IL/IOI.   Wright.    Match  making  m;ichines.*  May  13. 

„  11,325.  Schachtebeck.  Manufacture  of  safety  ex- 
plosives.    May  16. 
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ANNUAL  GENERAL  MEETING,  LIS^ERPOOL,  1902. 
Protisioxal  Programme. 
Wednesday,  July  9th. 
10.30  a.m.     Council  Meeting,  at  University  College 


11.0  a.m. 
1.30  p.m. 


General  Meeting,  at  University  College. 
Luncheon,  at  the  Adelphi   Hotel,  by  invitation 
of  the   Liverpool   Section.      Ladies   accom- 
panying members  are  invited. 
3  0pm.        Garden  Party,  at  Seaforth  Kail,  by  invitation  of 

E.  K.  Mu?pratt,  Esq.,  J.P. 
8.0 p.m. to"!  Reception   at   the   Town  Hall,  by   the   Lord 
10.0  p.m.    J       Mayor  of  Liverpool. 

Thursday,  July  lOlh. 

Whole  Daij  Excursions:—  ■      r.      t.i    „, 

(11  Works  of  the  Telegraph  Mauufactiiriug  Co.,  Ltd.,  at 

Helsby.     Luncheon,  by  invitation  of  the  Directors 

of  the  Company.     Afternoon  Tea,  by  invitation  of 

G.  Crosland  Taylor,  Esq. 

(2)  Excursion  to  Prescot ;— 

jl/ornma— Works  of  the  British  Insulated  Wire  Com- 
pany.    Luncheon,  by  invitation  of  the  Directors   of 

the  Company.  ,,t  .  ,     r. 

^yVernooH— Works    of   the   Lancashire   AVatch    Com- 
pany. 
Ilnlf-Day  E.rcursions  : — 

Morninq —  ,    ,      t»t     i         c 

(1)  Visit  to  Port  Sunlight  Village  and  the  Works  ot 
Messrs.  Lever  lirothers.  Luncheon,  by  invita- 
tion ot  Messrs.  Lever  Brothers.  Ladies  are 
invited  to  .ioin  this  excursion. 
(«)  Works  of  the  United  Alkali  Co.,  Ltd.,  at  Widnes. 
Luncheon  by  invitation  of  the  Mayor  of  \\  idnes 
(W.  W.  Gossage,  Esq.,  .LP.)  and  Directors  of 
the  TTnitod  Alkali  Company.  Jt  is  hoped  tliiU 
it  will  be  possible  to  convey  members  on  this 
excursion  by  motor  cars. 
(31  Messrs  O^den's  Tobacco  Eactory  and  the  Tobacco 
Warehouses  of  the  Mersey  Docks  and  Harbour 
Board. 

Afternoon —  ,    ^,  _,     .      . 

(1)  Works  of  the  Diamond  Match  Co.  at  Seaforth. 

(2)  Liverpool  Corporation  Electric  Power  Stations. 
7.30  p.m.     Annual  Dinner  at  the  Adelphi  Hotel. 

Friday,  July  Uth. 
Whole   Day  Excursion   to    Llandudno   and  Beaumaris  by 

Saloon  Steamer  "St.  Elvies." 
9  p.m.     Smoking  Concert  at  the  Reform  Club. 

A  detailed  programme,  with  request  forms  for  tickets 
will  be  found  in  fhe  Journal  for  May  31,  and  the  ticket  ot 
membership  is  issued  with  this  Journal. 

In  accordance  with  the  provisions  of  Rule  18  of  the 
Bye-laws,  notice  is  hereby  given  that  those  Members  whose 
names  ar^  placed  in  ttaUcs  in  the  list  of  Councd  will  retire 
?rom    their   respective  offices  at  the   forthcoming   Annual 

^M^Ivan  Levinstein  has  been  nominated  to  the  office  of 
Prfsidert  for  a  second  year,  under  Rule  10;  Mr.  E  Gran 
llooner  Dr.  E.  B.  Power,  Prof.  Wm.  Ramsay,  Hv.S  and 
Mr  Thos  Tyrer  have  been  nominated  Vice-Presidents 
under  Rule  8 ;  and  Dr.  John  Clark  has  been  nominated  a 
Vice-President  under  Rule  24.  „      .        „        .         i,     ^ 

The  Hon  Treasurer  and  Hon.  Foreign  Secretary  have 
been  nominated  for  re-election  to  their  respective  olEces^^ 

Dr  J  Grossmann,Dr.J.  Lewkowitsch,  and  Messrs.  ^.H. 
Martin  and  Prank  Scudder  have  been  nominated  under 
Kule  18  to  till  four  vacancies  among  the  Ordinary  Members 
of  Council.    There  will  therefore  be  no  Ballot. 


SPIRIT  (ALCOHOL),  DUTY-FREE. 

The  question  of  concessions  in  regard  to  the  use  of 
spirit  (alcohol)  having  become  pressing,  the  Council 
would  be  obliged  if  those  members  who  are  interested 
in  industries,  in  which  partially  or  wholly  duty-free  spirit 
•would  be  of  advantage,  would  inform  the  Secretary  in 
what  way  the  power  to  use  spirit  duty-free  for  manu- 
facturing purposes  would  affect  their  industries,  giving,  as 
far  as  possible,  actual  instances  and  figures  :— 

1.  As  facilitating  present  processes  (crystallising,  &c.). 

2.  As  rendering  possible  the  manufacture,  in  Great 
Britain,  of  products  which  the  duty  has  hitherto  prevented. 

3.  As  affecting  the  position  of  British  manufactures  ir 
regard  to  foreign  competition. 

4.  As  to  the  branches  of  industry  which  the  duty  on 
alcohol  has  crippled  or  destroyed. 


TDE  JOURNAL  OF  THE  SOCIETY. 

Ill  order  that  members  may  be  supplied  with  inforraatioi 
at  as  early  a  date  as  possible,  the  journal  is  now  issuei 
twice  a  month,  and  contains  abstracts  of  French  anc 
American,  as  well  as  British,  patents. 


MEMBERS  AND  THEIR  CONTRIBUTIONS. 

Every  Candidate  for  admission  as  a  Member  of  th 
Society  must  be  proposed  aceordiug  to  the  form  set  out  ii 
Rule  26.  He  must  he  proposed  by  one  or  more  Member 
to  whom  be  is  known  personally.  The  proposal  form  mus 
be  sent  duly  signed  to  the  General  Secretary,  who  shall  la; 
the  same  before  the  Council  at  its  next  Meeting.  If  th 
majority  of  the  Members  of  Council  present  are  in  favou 
of  his  election,  the  Candidate  shall  be  declared  duly  elected 
and  his  name  shall  be  entered  in  the  Register  of  the  Societj 
At  whatever  period  of  the  vear  a  new  Member  may  b 
elected,  he  shall  be  required  (unless  the  Council  shall  detei 
mine  otherwise)  to  pay  his  subscription  for  that  year 
having  done  which  he  shall  he  entitled  to  receive  all  th 
numbers  of  the  Society's  Journal  for  that  year. 

The  Nomination  I'aper  must  take  the  following  form,  an 
may  be  obtained  from  the  General  Secretary,  or  froiD  an 
of  the  Secretaries  of  Local  Sections  : — 

The  Society  op  Chemical  Indxtstkt. 

We,  the  undersifpied  Members  of  the  Society  of  Chemical  Tndltr 
hereby  propose 

i Candidate's  Name  in  full) •  •  •:•  •  •■y,V:  oJ,;iii"' 

„s  a  tit  and  proper  person  to  become  a  Member  of  the  l>oetely. 

For     Names     onli 

Members  re( 

ing  the  CamI 
And  [  the  said  Candidate  for  Membership,  hereby  declare  Oat 

elected  I  will  do  my  best  to  support  the  Society,  and  teUI  oiier 

its  SyeJaics. 


es     only    of't 
recommend-  ?  * 
'andidate.       )  . 


Signature  of  Ca  ndidate 

Address  to  which  the  Candidate 
u-ishes  tlie  Society  s  publirafions 
lo  be  sent, and  which  is  to  be 
entered  in  the  Society's  Register. 

Profession  or  Business  Occupation 

Date 

[Extract  from  Bye-taws -Bulcs  27,  29,  and  30.) 
Each    Member    shall    m   an    annual    {""bsoription 
Twenty  five  Shillings,  due   on  the  First  of  January  m  ca 
J   ar,  except  that  any  Member  may  pay  a  life  eompoM- 
lee  o   Twenty  Pounds  in  lieu  of  an  annual  "obseription. 
shpll  also  pav,  on  receipt  of  notice  of  election,  an  entm 
ee  of  One  Guinea  in  addition  to  his  first  year's  Bubscnotic 
except  that  should  a  Member  who  has  P»'J  »V      .?!  ir 
resign  and  subsequently  seek  re-election  the  Council  ir 
dispense  with  a  further  entrance  fee. 


unei6.i902.]        NOTICES;  CHANaHS  OB"  ADDRESS,  Ac.;  CANADIAN  SECTION. 
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COMMUNICATIONS. 

Authors  of  communications  read  before  the  Society,  or 
y  of  its  Local  Sections,  are  requested  to  take  notice  that 
der  Rule  43  of  the  Bye-laws  the  Society  has  the  right  of 
iority  of  publication  for  three  months  of  all  such  papers. 
Fringement  of  this  Bye-law  renders  papers  liable  to  be 
ected  by  the  Publication  Committee,  or  ordered  to  be 
itracted  for  the  Journal,  in  which  case  no  reprints  can 
furnished  to  the  author. 


AKSENIC. 

rhe  Joint  Committees  of  the  Societies  of  Chemical 
iustry  and  Public  Analysts  have  now  submitted  their 
lort,  prescribing  a  method  for  dealing  with  the  various 
jstances  which  might  contain  Arsenic,  and  the  report  has 
in  accepted  by  the  Council. 

Copies  of  this,  together  with  the  papers,  discussions,  and 
itracts  which  appeared  in  the  .Journal  in  1901,  and  other 
Tacts,  may  be  obtained  from  Messrs.  Eyre  and  Spottis- 
ode,  price  Is.  per  copy,  or  Is.  lid.  post  free. 


LIST  OF   SECTIONAL   COMMITTEES. 

D  future,  the  list  of  Sectional  Committees  will  appear 
:e  a  month  only,  in  the  second  number. 


Cbangre;  of  $atitrirs5. 


Vhen  notifying  new  addresses,  members  are  requested  to 
te  them  distinctly,  and  state  whether  they  are  temporary 
permanent.  Multiplication  of  addresses  is  also  to  be 
ided  as  tending  to  create  confusion.  When  sending 
scriptions,  the  use  of  the  form  attached  to  the  application 
pa  m  the  verification  of  addresses,  on  which  the  safe 
ivery  of  the  Journal  depends. 


elder,  O.  J.,  l/o  Perth  Amboy ;   1230,   Sheflield   Street, 

Allegheny,  l*a.,  U.S.A. 
an,  John,  l/o  Fallowlield;  55,   Northern   Grove,    West 

Uidsbury,  near  Manchester, 
iersnu,   G.    L.,   l/o    Northfleetj  4,    Lansdowno   Square, 

Gravesend,  Kent. 
Iby,  George,  l/o  8 ;   11,  University  Gardens,  Glasgow, 
sam,  Prof.  W.  Popplewell,  l/o  Madras;  c/o  VV.  Coven- 
try, Dalsingh  .Serai,  Tirhoot,  Bengal,  India, 
vtell,   Norman    E.,   l/o    Greenway    Itoad ;    Ilazeldean, 

Heath  lioad,  Runcorn. 
Tough,  Horace,  jun. ;  Journals  to  509,  West  Lombard 

Street,  Baltimore,  Md.,  U.S.A. 
van,  L.   L.,  l/o  Chicago;  817,  Pennsylvania  Avenue, 

Kansas  City,  Mo.,  U.S.A. 
-rlier,  A.  C.  J.,  l/o  Glasgow;  54,  Hornsey  Rise,  Crouch 

End,  N. 

Castro,  J.   Paul,  l/o  Redruth;  Laboratory,  EHirgbam 

House,     -Arundel    Street,    Strand,    W.C.,     Consulting 

Chemist  and  Assayer. 
rr,  Noel,  l/o  Coventry  ;  Mauritius   Estates   and  Assets 

Co.,  Ltd.,  Mauritius. 
Id,  W.  Ralph,  l/o   Bush  Hill  Park  ;  Trederwen,  Village 

Road,  Enfield,  Middlesex. 
(Ige,  II.,  l/o  Loop  Street ;    146,   Church  Street,  Maritz- 

burg,  Natal,  South  Africa. 

aid,  .Las.,  l/o  (ilasgow  ;  9C,  Anetley  Park,  Anerley,  S.E. 

gau,  T.  R.,  l/o  Vanbrugh  Hill ;   17,  FoUe  Road,  Black- 
heath,  S.E. 
icr,  \V.  J.,  l/o   Commercial  Road  East  ;  121,  Adelaide 

Road,  Loudon,  N.W. 

',  J.  K.,  l/o  Chester,  Pa. ;  413,  Vanhook  Street,  Camden, 

:N.J.,  U.S.A. 

U,  T.  E. ;  Journals   to  c/o   Calder  and  Mersey  Extract 

Co.,    Ltd.,    Uewsbury,   and    (8ub.sn.)    Calder    House, 

Dewsbury. 
,  s.ser,  F.,  l/o  Wapping  Station;  Eaton  Villa,  Fairfield 

Crescent,  Fairfield,  Liverpool. 


Gray,  Elisha  B.,  l/o  New  Brighton  ;  c/o  Tide  Water  Oil 

Co.,  Bayonne,  N.J.,  U.S.A. 
Greenwood,  Holmes  ;  Journals  to  Regent  House,  Hartmann 

Street,  Aecrington. 
Hawkin.i,  E.  M.,  l/o  Canterbury  ;    Lime  Tree  Farm  House, 

Stone  Street,  Peiham,  Canterbury. 
Jones,  G.  Cecil,  l/o  Basingstoke  ;  c/o  F.  W.  Gavner,  Filton 

Bristol.  J       '  • 

Kingsford,  T.  P. ;  Journals  to  Oswego.  N.Y.,  U.S.A.,  only. 
Langstaff,   W.,   l/o   Cleveland ;  c/o   Grasselli   Chem.   Co., 

Tremley,  N.J.,  U.S.A. 
Leathart,  T.  H. ;  Journals  to  Lead  Works,   Newcastle-on- 

Tyne. 
Leuthardt,  P.,  l/o  Droylsden;  Newstead,    Upper  Chorlton 

Koad,  Manchester, 
ililler,  A.  11.,  l/o  Casllebank  ;  Hill  Park,  Bothwell,  N.B. 
Myers,  Dr.  H.  C,  l/o  lierkeley  ;  Greeley  Sugar  Co.,  Greeley, 

Cclo.,  U..S.A.,  Chief  Cht  mist. 
Neumann,  Dr.  Edgar,  l/o  Maida  Hill;  Bell  and  Neumann, 

0,  Mincing  Lane,  London,  E.G. 
Neurath,  Dr.  b\,  1  o  Manchester;   IL  3,  Gr.  Schiffgas.se  12, 

Viennii,  Austria. 
Reekie,  J.  A.,  l/o  Dinting;  51,  Blackford  Brow,  Whitefield, 

near  Manchester. 
Royle,  T.  II.,  l/o  Rosa;  Bareilly,  U.  P.  O.  &  A  ,  India. 
Shaw,   AVm.    R.,    l/o    Newton;    Oak   Lea,   C:irlton   Road, 

Godlcy,  near  Ilyde,  ('heshire. 
Skinner,  llervey  J.,  l/o  Camden;  c/o   Litlle  and   Walker, 

7,  Exchange  Place,  Boston,  Mass.,  U.S.A. 
Taverncr,  W.,  l/o   Hamilton   Road ;  c/o  Messrs.  Wurthino-- 

ton  and  Co.,  Burton-on-Trent.  ° 

Whit.-,  W.  G.,  I/o  liroom  Lane  ;   18,  FaiHnirn  Road,  Lovens- 

hulm?,  Manchester. 
Wilson,  A.  I'cole,  l/o  Omagh  ;  16,  Nora  Terrace,  Glasnevin, 

Dublin,  Ireland. 
Woodward,    J.,   l/o  Selborne    Road;    31,   Coventry  Road, 

Ilford,  E-sex. 


Dfatf). 


Mttcalf,  Wm.,  Tar  Works,  Church,  Lancashire. 


Canaliinu  •^^rrtton. 


Meeting  held  on  Fridiiy,  May  2ud,  1902. 


PROF.    W.    R.    LAKO    I.\    THE    CHAIR. 


THE  MANUFACTURE  OF  CHARCOAL  AND 
BY  PRODUCTS  IN  ONTARIO. 

BY    W.    L.    GOODWIN,    Tii.D. 

The  closing  year  of  the  eighteenth  century  saw  the  first 
attempt  to  manufacture  charcoal  ii on  in  Ontario.  In  18(J0, 
a  small  furnace  was  built  at  F'urnacc  Falls  (now  Lyndhurst). 
on  the  Gananoque  River.  But  the  ore  w;is  poor  and  had 
to  be  drawn  some  distance,  aud  attempts  to  cast  the 
charcoal  iron  into  the  pols  and  kettles  so  much  needed  by 
the  settlers  proved  a  failure.  In  1813,  a  furnace  was  built 
to  make  charcoal  iron  from  the  bog  ore  of  Norfolk  County, 
near  Lake  Erie.  This  venture  proved  a  failure,  but  the 
abandoned  property  was  bought,  iu  1820,  by  Mr.  Joseph  Van 
Norman,  and  the  first  successful  charcoal  iron  furnace  in 
Ontario  was  blown  in,  in  1822.  It  worked  for  eight  or  ten 
months  of  the  year  aud  produced  700  or  80O  tons  of  iron. 
Four  thousand  cords  of  good  hard  wood  (very  plentiful  in 
those  days)  were  required  for  the  charcoal  used,  a  ton  of 
iron  being  produced  for  2.50  bushels  of  charcoal.  This 
enormous  consumption  of  charcoal  is  accounted  for  by  the 
use  of  a  cold  blast  and  by  the  small  size  of  the  furnace.    It 
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throws  a  little  light  upon  the  conditions  of  those  early  days 
when  we  read  that  there  was  no  sale  for  the  pig  iron,  hut 
that  Van  Norman  was  obliged  to  become  founder,  and  cast 
the  product  of  his  furnace  into  articles  such  as  the  great 
kettles  for  boiling  down  maple  sap  and  potash  lye— two 
>reat  industries  of  Ontario  at  that  time.  Maple  sugar  is 
still  produced  in  considerable  quantities,  but  the  davs  have 
passed  when  the  farmer  brought  in  his  cakes  of  potash  to 
the  country  store  and  exchanged  them  for  goods.  The 
great  iron  kettles  can,  however,  still  be  seen  in  use  as  water- 
butts  at  some  of  the  farmhouses  in  Eastern  Ontario — 
monuments  of  the  enterprising  Van  Norman.  This  furnace 
was  shut  down  in  1847. 

Blairton,  near  .\Iarmnra,  and  Madoc  were  the  scene  of 
several  attempts  to  make  charcoal  pig — all  failures,  in  spite 
of  the  high  prices — viz.,  .*30  to  .?35  a  ton.  The  building  of 
the  St.  Lawrence  canals  in  the  fifties  let  in  pig-iron  from 
Great  Britain,  and  the  price  at  once  went  down  to  .^IG. 
This  closed  (he  fir-it  period  of  the  manufacture  of  charcoal 
iron  in  Ontario,  with  the  solitary  exception  of  Van  Norman's 
furnace  in  Norfolk  Co.,  a  record  of  dismal  failures. 

The  next  recorded  attempt  to  manufacture  chan'oal  on 
the  large  scale  was  by  a  company  organised  in  Kingston, 
in  188G,  to  use  the  Matthieu  retort  process,  with  acetate 
and  methyl  alcohol  as  bj'-products.  The  works  were  built 
at  Sharbot  Lake,  an  excellent  hardwood  district,  and  the 
intention  was  ultimately  to  use  the  charcoal  to  reduce  the 
iron  ores  of  that  district.  The  best  of  charcoal  was  obtained, 
but  the  process  was  slow  and  expensive,  and  the  price  of 
acetate  went  down  from  3  or  4  cents  to  J  cent  a  pound. 
The  company  did  not  even  get  so  far  as  to  put  in  the  wood 
alcohol  plant,  but  went  into  liquidation.  The  plant  was 
bought,  in  1887,  by  the  Uathbua  Co.,  of  Deseronto,  and 
removed  to  that  place,  but,  after  ^  short  time,  it  was 
destroyed  by  fire.  The  retorts  were  replaced  by  bee-hive 
kilns,  holding  .about  40  cords  eiich,  and  the  manufacture  of 
charcoal  and  by-products  was  successfully  carried  on  from 
the  start.  In  1889,  they  were  running  eight  kilns,  and 
75,000  bushels  of  charcoal  were  produced  in  that  year. 
Wood  alcohol  and  calcium  acetate  were  made  as  by-  products 
and  also  "  black  liquor,"  the  turnings  from  the  machine 
shops  being  available  for  that  purpose.  Efforts  were  made 
to  prepare  marketable  products  from  the  tar  by  distillation. 
Wood  creosote  was  put  ujion  the  market  for  crcosoting 
timber,  and  the  residual  pitch  was  used  as  a  roofing 
material.  It  was  at  this  period  that  the  writer's  limited 
practical  acquaintance  with  the  subject  was  obtained.  A 
short  investigation  of  the  tar  was  made  with  a  view  to 
ascertain  its  probable  value  I'or  creosoiing,  and,  if  i>ossible, 
to  find  means  of  avoiding  the  frequent  accidents  and 
difficulties  due  to  the  frothing  of  the  tar  and  pitch  when 
heated  or  when  run  hot  from  the  still  into  barrels.  The 
investigation  showed  a  large  percentage  of  the  higher 
phenols  and  a  considerable  amount  of  paraffins,  and  I  at 
that  time  formed  the  opinion  that  this  wood  tar,  if  properly 
used,  would  be  superior  to  ordinary  coal  tar  creosote  as  a 
timber  preservative.  I'.iit  theoretical  conclusions  in  these 
matters  do  not  carry  mucli  weight  with  practical  engineers, 
and  the  experimental  pr.jof  would  have  required  many 
years.  The  pitch  manufactured  from  wood  tar  is  brittle, 
and  for  many  purposes,  therefore,  inferior  to  coal  tar  pitch. 
Several  years  ago  the  distillation  of  the  tar  was  abandoned, 
and  it  has  since  been  used  as  a  fuel,  mixed  with  the 
ch.arco.al  "  braize."  The  number  of  kilns  was  iucieased 
until  there  are  now  seventeen  in  operation,  one  kiln  bting 
emptied  every  day.  The  charcoal  was  at  first  mostly 
shipped  to  Detroit  for  the  manufacture  of  iron  there,  hut,  in 
1897,  the  IJathbun  Company  made  the  natural  completion 
of  the  secies  of  works  in  this  thriving  little  town  by  building 
a  hot  blast  furnace  of  .'lO  tons  capacity,  the  first  furnace 
which  has  been  run  successfully  in  Ontario  since  the  days 
of  Van  Norman,  7J  jears  ago.  This  furnace  uses  the 
whole  output  of  charcoal  from  the  kiln.s,  and  from  50 
retorts  of  a  capacity  of  about  five-eighths  of  a  cord  each, 
erected  by  the  Standard  Chemical  Company,  which  began 
to  operate  the  charcoal  works  at  this  time.  The  combined 
yield  is  about  2,800  bushels  a  day. 

The  retorts  are  iron  half-cylinders  set  horizontally,  about 
9  ft.  long  and  4  ft.  high.     Each   retort  is  charged  once   a 


day.  The  distillate  is  condensed  by  straight  condensers 
one  attached  to  each  retort.  As  these  works  are  at  thi 
water's  edge,  the  cost  of  pumping  cold  water  to  thi 
condensers  is  reUtivel}'  low.  The  distillate  is  collected  intc 
a  main  and  pumped  by  a  small  Northey  pumi>  into  the 
chemical  works,  into  which  the  distillate  from  the  kilns  i: 
also  conducted.  The  fuel  u-ed  under  the  retorts  is  the  t\t 
mixed  with  the  waste  from  llie  charcoal.  The  acid  liquo: 
is  run  into  five  tanks,  allowed  to  settle,  and  the  heavy  tar  i: 
run  off  and  distilled  with  steam  at  80  11>.  pressure  to  reiuovi 
alcohol  and  acetic  acid.  The  remaining  tar  is  run  off  anc 
used  as  fuel.  The  acid  liquor  is  run  into  tanks  am 
neutralised  with  lime,  brought  over  the  Compan\'s  railwa* 
from  Napanee,  where  a  lime  sufficiently  free  from  magnesi; 
is  obtained.  The  settled  liquor  is  run  into  five  stills  ti 
distil  (iff  the  wood  alcohol.  A  fine  white  wood  alooho 
(still  containing  the  acetone)  is  obtained  by  four  distillation: 
combined  with  a  process  of  chemical  purification.  Thi 
alcohol  a.<  supjiiied  tii  the  trade  is  90  per  cent,  to  98  percent, 
but  a  99  per  cent,  alcoliol  can  be  made  when  required.  Thi 
acetate  liquor  is  run  intn  tanks  ami  then  into  evaporator: 
(five  of  850  galls,  capacitj-  each),  evaporated  to  dryness 
shovelled  out,  and  thoroughly  dehydrated  on  a  shcet-iroi 
floor  heated  by  a  fire  in  which  refuse  is  used  as  fuel.  Thi 
grey  acetate  produced  is  of  good  quality,  assaying  abou 
84  per  cent,  of  calcium  acetate.  It  is  sold  in  Geriuanv 
England,  and  Belgium,  for  the  manufacture  of  acetic  aciil 
some  of  which  Canada  afterwards  imports  !  .Since  pyrites  i 
being  mined  in  Ontario,  and  about  .si, GOO  a  day  in  sulpha 
dioxide  is  going  into  the  atmosphere  at  Copper  Cliff,  i 
would  sjem  that  there  is  room  here  for  a  combiuation  o 
our  resources.  Sulphuric  acid  is  being  made  from  Siciliai 
sulphur  in  Hamilton,  and  from  pyrlte  at  C'jpelton,  Quebec 
Small  quantities  are  being  made  at  Sydney,  Cape  BrelOD 
We  are  importing  large  quantities  for  the  manufacture  « 
explosives  and  for  other  uses.  I  underst,and,  however,  tba 
the  Standard  Chemical  Company  has  begun  the  manufaclur 
of  acetic  acid  in  Toronto. 

The  wood  .alcohol  is  put  up  in  iron  drums  holding  abcii 
80  gallons  each,  and  also  in  40-gallon  barrels.  The  inarkc 
is  principally  in  Canada,  where  it  is  used  as  a  solvent,  ani 
for  denaturing  grain  alcohol. 

The  wood  supplied  by  the  Eathbun  Company  for  thi 
manufacture  of  charcoal  at  Deseronto  is  brought  by  th 
company's  railway  from  the  Central  Ontario  District  (Co 
Hill,  &c.),  and  from  the  neighbourhood  of  Marmora 
Tweed,  and  the  district  along  the  Kingston  and  I'embroki 
Railway.  About  70  per  cent,  is  hard  wood  (maple,  beecl 
birch.  Sec),  and  the  remainder  elm  and  ash.  But  ihcs 
districts  have  long  supplied  hard  woods  for  fuel  and  fi 
manufacturing  purposes  to  Kingston,  Belleville,  and  tb 
smaller  towns.  They  are  thus  becoming  depleted,  and  Ih 
tendency  of  prices  is,  therefore,  upward.  The  Rathbu: 
Company  have,  therefore,  decided  to  extend  the  Bay  o 
Quinte  railway  north-eastward  so  as  to  reach  what  i 
practically  an  untouched  supply  of  good  charcoal  wood 
The  forest  areas  thus  made  available  will  also  supply  ih 
Deseronto  saw-mills  with  logs  for  the  mauufacture  o 
barrel  staves  for  cement,  apple,  and  sugar  barrels.  Ther 
are  also  several  small  manufacturing  towns  in  the  distric 
which  consume  a  good  deal  of  hardwood  for  the  manufai 
ture  of  carriages,  itc.  It  would  seem  advisable  to  place 
charcoal  works  in  smh  a  district  rather  than  in  a  place  s 
far  removtd  from  the  wood  supply  as  Deseronto  is.  Th 
distribution  of  the  by-products  from  such  a  place  would  t 
f  qually  easy,  and  the  freight  on  the  charcoal  to  the  funiac 
at  Deseronto  would  be  less  than  that  on  the  wood. 

There  are  also  charcoal  works  (The  Standard  Cheniic; 
Co.)  af  Fenelon  Falls  and  at  Ix)ngford.  At  the  forms 
place,  there  are  3:2  retorts  holding  1 ,'  cords  each,  giring 
daily  output  of  8.")0  to  900  bushels.  -Vt  Longford,  there  ai 
si.x  oven  retorts  of  a  capacity  of  six  cor.ls  each.  The  dail 
output  is  1,300  to  1,350  bushels.  No.  1  hardwood  (becc 
and  maple)  must  he  used  to  attain  this  output.  With  so 
wood  the  yield  is  much  less.  By  products  are  made  io  bol 
places. 

This  account  would  be  incomplete  without  some  furthi 
reference  to  the  work  of  the  Deseronto  Charcoal  Irt 
Company.     It  has  been  found  that  the  charcoal  made  fro 
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be  local  wood  is  of  excellent  c]uality  for  blast  fiii'nace  use. 
fheii  carefully  made,  it  carries  a  good  burden. 
Tlie  chemist,  Mr.  Horace  C.  jNIabee,   has   given  me  the 
jUowiug  analyses:  — 

Mt'jrcd  Sainjyte. 

Vev  Cent. 
riiosphorus  in  cliarcoal 0"  01 1 

Retort  Charcoa'. 

:\ri)istiireat  110°  C 2-P2 

( 'aibon  and  volatile  matter iU ■  4S 

Ash 5110 

Kiln  Charcoal. 

Miiisturoat  110°  C 3- It 

rarlpon  and  volatile  matter ti2"62 

Ash 4-21 

TTnitcd  Slates  Lake  Superior  ores  are  mostly  used,  but 
ntario  ores  have  also  been  successfully  smelted,  and 
■eparations  are  now  being  made  to  use  ore  from  the  Helen 
inc.  Micliipicoten.  The  iron  finds  a  ready  sale  in  Canada 
such  niaiiufaciurini,'  points  as  Niagara  Falls,  \Vall<erville, 
sliawa,  .Smith's  Falls,  &c.,  at  prices  ranging  about  .<2.liO  a 
n  more  than  tho.se  for  coke  piar.  Considerable  r^uantities 
e  now  being  shipped  to  England,  \fhere  the  jiroduct  nf 
adnor  Forges  in  Quebec  has  always  been  well  received, 
iidd  a  few  analyses  : — • 

Descronto  A'o.  1  B. 

Per  Cent. 

1 1  on 0  f  59 

Mlicon l*5ti 

Sulphur 0-01 

I'hosjihorns 0"12 

^iauiianc'sc (|"33S 

(ii-aphitic  carbon I'ss 

Combined  carb'ju l*2:j 

Descronti)  No.  I  .4. 

Iron 9 1  •  07 

Siliciiu l'S2 

Sulphur 0'007 

Pliosphurns 0'17 

Man.nani'se 0-327 

fJraphitic  carbon 2*053 

Combined  carbon 0"t'57 

licserontn  A'o.  3  /,(>«'. 

Iron 0.T30 

Silicon  0'7;it 

Sulplmr 0-01 

Phosphoi-us O'lS 

-Mani;ane.se 0*31S 

Total  carbon 3'42.'5 

From   this   account,   the    conclusion    is    inevitable    that 
itario,  with  its  immense   areas  of  forest,  has  only  made  a 
gioning  in  the  manufacture  of  charcoal  and  by-products, 
d  in  the  production  of  charcoal  iron.     liut,  since  success 
this,  as  in  so  many  industries,  depends  to  such   a  large   j 
tent  upon  by-products,  the  investigation  of  the  destructive   1 
filiation  of  wood   might  well   be  undertaken  by  some  of  | 
r  chemists.     There  are  three  obvious  fields  of  research  : — 
)  an  extension  of  the  work  of  Violelte  on  the  influence  of 
aperaturo  on  the  composition  and  amount  of   the  volatile 
)duct  :   (J)  a  thorough   examination  of   wood  tar  with  a 
w  to  discover  new  materials   for  syntheli'j   compounds, 
1  (3)  the  perfection  of  a  process  for  converting  the  waste 
=aw-mills  into  fuel  or  by-products,  or  into  gas  available   t 
power.     Violette's   results   show    that,  if  the   wood  is   i 
ited   very   slowly,   it    sutlers   a     lo=s    of     oxygeii    and 
Irogen,  passing  through  stages  which  remiud  us  of  the 
■iver  natural  processes  by  which  it  becomes  peat,  lignite, 
.1  bituminous  coal.     As  it   passes   through    the  stages    iu 
I  artificial  process,  the  character  of  the  distillate  changes, 
I  tic  acid,  methyl  alcohol,  acetone,  phenols,  &c.,  cimiing 
ir  between  l.")0°  C.  and  290°  C,  gaseous  products  from    , 
'{'"C.  to  .350° C,  and  hydrocarbons   (paratbns,  benzene, 
|i)from  3.")0°C.  to430"C.     This  suggests  the   possibility   j 


of  so  regulating  the  temperature  as  to  produce  a  maximum 
of  acetic  acid  aud  methyl  alcohol,  and  at  the  same  time  a 
tar  more  nearly  approximating  in  composition  to  that  of 
coal  tar.  The  usual  methods  of  firing  do  not  permit  of  such 
an  exact  control  of  the  temperature.  For  this  reason  some 
manufacturers  have  used  superheated  steam.  The  obvious 
disadvant.igcs  are  the  limit  of  temperature  and  the  expense 
of  the  apparatus.  Kcccntly,  Jebseu  (Zeils.  f.  Elektrochem., 
Jan.  16,  10U2)  has  introduced  a  process  for  distilling  peat 
in  retorts  heated  by  electricity  generated  by  water  power. 
He  obtains  peat-coke,  and  as  by-products,  gas,  ammonia, 
methyl  alcohol,  &c.,  and  a  considerable  proportion  of 
paralfin  wax.  The  control  of  the  temperature  with  such  an 
apparatus  should  be  very  perfect,  and  the  process  might  be 
applicable  to  wood,  in  our  country,  where  wood  and  peat 
are  both  plentiful,  and  so  commonly  associated  wiih  water 
power,  an  inviting  field  for  experiment  is  opened  up  bv  this 
work  of  rJebsen  (Canadian  Mining  l!ev.,  April,  l'.)02,  p.  83). 
Or.  James  Douglas,  of  New  York,  has  recently  published 
an  account  of  the  mo<lificalion  of  the  Loomis  I'ettibone 
(ienerator,  which  converts  wool  into  a  mixture  of  water  gas 
and  jiroductr  gas  available  directly  for  use  in  gas  engines. 
He  writes,  "  I  have  no  doubt  whatever  that  this  apparatus 
and  process  would  be  admirably  applicable  to  the  convcr.'-itui 
of  the  coarser  waste  from  saw  mills;  but  iu  using  sawdust, 
the  grate  bars  would,  as  in  the  Swedish  sawdust  iproducer. 
have  to  be  dispeiise<l  with,  and  in  their  place  probably  a 
thick  lajerof  coke  supplied."  .\s  the  supply  of  saw  mill 
waste  is  uulimited,  the  problem  before  us  is  to  so  perfect  a 
generator  of  this  ty])e  as  to  render  it  available  for  the 
conversion  of  the  mixed  waste  (now  destroyed  at  a  consider- 
able cost)  aud  at  the  same  time  to  provide  a  profitable  use, 
in  manufactures,  I'ic.,  for  the  large  amounts  of  power  thus 
afforded. 

lo  fact,  the  whole  subject  of  wood  products  invites 
Canadian  chemists  to  follow  the  lead  given  by  Messrs. 
(■ross  aid  Bevan  in  their  interesiiug  researches  on  cellulose, 
and  I  cannot  more  fitly  conclude  this  paper  than  by  quoting 
from  the  preface  to  their  recent  volume  on  Ibis  subject 
(Researches  on  Cellulose,  189.5 — lUOO,  preface,  p.  vi.) 

'  We  invite  the  younger  generation  of  sludents  of 
chemistry  to  measure  the  probability  of  finding  a  working 
career  iu  connection  with  the  cellulose  industries.  The 
impression  i.s,  that  the  industries  in  coal  tar  products 
largely  e.icced  in  importance  those  of  which  the  carbo- 
hydrates are  the  basis;  whereas  the  former  are  quite 
in.significant  by  comparison.  A  little  reflection  will  prove 
th.at  cellulose,  starch,  and  sugar,  are  of  vast  indu.strial 
moment  in  the  order  iu  which  they  aie  mentioned.  If  it  is 
an  open  question  to  what  extent  science  follows  industry, 
aud  vice  t^ersa,  it  is  not  open  to  doubt  that  scientific  men, 
and  especially  chemists,  are  c\lled  in  these  days  to  lead  and 
follow  where  industrial  evolution  is  most  active.  There  is 
ample  evidence  of  activity  and  great  expansion  in  the 
cellulose  industries." 

I  am  indebted  to  Messrs.  Jones  and  Lloyd,  of  Deseronto, 
to  Mr.  Gaylord,  manager  of  the  Deseronto  Iron  Works,  to 
Mr.  Joseph  Bawden,  ot  Kingstcn,  and  to  Mr.  (i.  J.  Webster, 
of  the  Standard  Chemical  Company,  for  information  uscdiu 
the  preparation  of  this  paper. 

Discussion. 

Mr.  ^^.  T.  Taylok  spoke  of  the  great  field  open  for 
improving  the  methods  of  producing  methylatnl  spiiitsin 
<'auailii,and  refcrrtil  to  the  great  peifection  of  the  ])riivesfes 
now  employed  in  the  IJnilcil  Slates. 

Dr.  BicATTiE  NrSBiTT  said  there  were  works  in  Toronto 
where  acetic  acid  was  regularly  manufactured  from  (he 
crude  acetate.  They  (inployed  large  iron  retorts,  with 
mechanical  mixers.  The  bottom  of  these  retorts  was  cast 
much  more  heavily,  because  this  was  the  portion  that  wears 
out  most  rapidly.  It  was  so  constructed  as  to  admit  of 
renewal.  The  acetate  was  decomposed,  running  in  snljihuiic 
acid.  The  retorts  were  subsequently  heated  to  drive  off 
the  acetic  acid.  This,  however,  did  not  result  in  a  very 
complete  recovery  of  the  acid,  the  balance  being  got  off  by 
injecting  superheated  steam.  The  crude  acid  thus  obtained 
was  then  redistilled  from  copper  stills  steam-heated. 
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Mr.  Van  dek  Lixde  desired  to  draw  attention  to  the  fact 
that  during  the  past  10  years  or  so  the  patents  granted  in 
Canada  were  nearlj-  all  for  meehanieal  inventions,  chemical 
patents  being  few  in  number.  The  reason  for  this  was  that 
it  was  often  very  difficult  to  protect  a  chemical  patent,  or 
even  to  discover  if  it  is  actually  being  pirated,  without  first 
institutin"  a  law  suit.  Perhaps  the  Patent  Act  could  be 
improved  to  the  point  of  giving  more  protection  ;  mean- 
while, the  fear  of  endless  litigation  drove  those  who  were 
unfortunate  enough  to  have  worked  out  new  chemical 
processes  to  resort  to  the  bad  expedient  of  secret  processes. 
Dr.  Goodwin's  objection  to  secret  processes  was  just,  but 
the  manufacturer  was  in  this  matter  merely  the  victim  of 
circumstances. 

Mr.  J.  A.  DeCkw  said  that  the  plant  at  Fenelon  Falls 
seemed  to  be  in  a  very  thriving  condition,  since  the  number 
of  retorts  had  lately  been  increased  from  12  to  2-t,  th'is 
doubling  its  capacity.  The  woods  consumed  there  were 
chiefly  maple  and  hard  birch.  It  had  been  said  that  the 
charcoal  product  alone  would  jiay  for  the  cost  of  wood  and 
running  expenses,  but  owing  to  the  increased  value  ot  these 
hard  woods,  this  statement  would  hardly  represent  the  case 
at  present.  The  alcohol,  as  sold,  contained  about  15  per 
cent,  of  acetone,  which  gave  it  its  characteristic  odour. 
He  also  suggested  that  the  Pacific  coast  would  some  day  be 
the  scene  of  large  industries  of  this  kind,  owing  to  the 
demand  for  the  products,  facilities  for  export,  and  cheapness 
of  raw  material.  The  fir  timber  there  made  a  firm  hut 
lii'ht  charcoal,  which  would  stand  considerable  pressure. 

Dr.  Goodwin  said  there  were  two  points  raised  by  the 
discussion.  One  speaker  had  suggested  au  explanation  of 
the  superiority  of  hard  woods  as  material  for  the  manufac- 
ture of  charcoal  and  by-products.  This  superiority  di'iiended 
on  two  things.  (,')  the  great  density  of  wood,  which 
conferred  a  superior  density  ami  hardness  upon  the  charcoal, 
and  (2)  the  higher  proportion  of  ligiiin  and  lignocellulosc 
in  the  hard  woods.  The  di»tilliitiou  of  these  compounds 
\ielded  a  larger  proportion  of  methyl  alcohol  and  acetic 
acid  than  was  obtained  by  the  distillation  of  cellulose,  owing 
doubtless  to  the  lower  proportion  of  oxygen  in  the  former 
compounds.  A  great  deal  had  been  written  about  the 
utilization  of  our  soft  wood  wu!  te,  that  is,  pine,  spruce,  &c. 
Many  of  those  who  wrote  upon  the  subject  bewailed  this 
case,  and  suggested  distillation  to  produce  by-products, 
forgetting  that  the  charcoal  must  be  disposed  ot.  The 
general  use  of  charcoal  for  domestic  purposes  was  perhaps 
■  out  of  the  question.  If  large  quantities  of  charcoal  were  to 
he  made,  some  use  would  have  to  be  found  for  it.  Those 
who  worked  at  iron  reduction  told  him  that  they  could  not 
use  more  than  a  small  percentage  of  soft-wood  charcoal  It 
was  well  known,  too,  that  pine,  spruce,  and  fir,  did  not  yield 
much  acetic  acid  and  methyl  alcohol.  In  these  woods  the 
proportion  of  liguin  and  ligno-cellulose  was  low.  ( )u  the 
whole,  with  our  present  methods  and  knowledge,  the  outlook 
was  not  very  promising  for  the  utilization  ot  the  waste  of 
their  pine  and  spruce  forests  in  that  way.  He  had  been 
told  that  the  Ottawa  people  hail  expended  large  suras  of 
money,  but  had  not  yet  succeeded.  A  more  inviting  field 
of  experiment  was  the  conversion  of  waste  wood  into  a  gas 
suitable  for  gas  engines. 

THE  AKTE8IAN  WATER  SUPPLY  OF  THE 
CITV  OF  WINNIPEG. 

BV    KUO.VU    B.    KE.NKICK. 

A  sottcuing  plant  with  a  2^  million  gallons  daily  capacity 
havin"  been  recentlj-  installed  (or  the  treatment  of  this 
water  by  the  Clark  process,  I  have  thought  it  would  be 
iuteresting  to  collect  some  particulars  regarding  the 
chemistry  of  this  extensive  underground  body  of  water. 

The  city  of  Winnipeg,  with  its  population  of  about  45,000 
inhabitants,  is  situated  on  the  left  bank,  or  west  side,  of  the 
Red  River,  at  the  point  where  the  Ansiuiboine  flows  in  from 
the  west. 

From  the  base  of  the  Rocky  Mountains,  some  800  miles 
west  of  Winnipeg,  there  is  a  gradual  fall  in  the  land, 
averaging  about  4-5  feet  per  mile,  to  the  Red  River,  after 
which,  the  land  rises  again  to  the  east.  The  Red  River, 
therefore,  may  be  supposed  to  occupy  the  axis  of  a  wide 


shallow  valley  extending  from  the  Rocky  Monntains  to  the 
Rainy  River  district  in  the  east.  The  greater  portion  of 
this  district  consists  of  prairie,  and  is  divided  by  geologists 
into  three  "  prairie  levels  "  or  "  prairie  steppes  "  which  are 
distinguished  from  each  other  by  more  or  less  well-marked 
natural  features.  The  lowest  and  most  easterly  of  these, 
the  "  First  Prairie  Level  "  or  "  Red  River  Valley,"  embraces 
the  country  immediately  surrounding  the  Red  River, 
together  with  the  large  sheets  of  water  to  the  north  aad 
north-west  of  Winnipeg.  In  the  latitude  of  Winnipeg,  the 
Red  River  Valley  has  a  width  of  about  150  miles,  but 
rapidly  narrows  down  towards  the  south.  The  total  area  is 
about  55,0U0  square  miles,  40  per  cent,  of  which  is  made  up 
of  lakes.  The  valle3-  has  au  average  height  of  800  feet 
above  sea  level,  and  is  said  to  comprise  the  most  level  tract 
of  prairie  country  on  the  whole  American  continent. 

Geologically,  the  surface  clay  must  he  looked  upon  as  the 
alluvial  deposits  of  the  great  lake  that  once  occupied  the 
whole  valley,  the  fine  silty  materials  at  the  surface  being 
separated  from  the  underlying  Cambro-Sihirian  lioiestoueby 
a  layer  of  till  or  boulder  clay.  Beneath  the  City  of  Winnipeg, 
the  limestone  is  reached  at  a  depth  of  about  50  to  lUOft., 
the  greater  depths  beiog  near  the  Red  River.  The  artesian 
water  is  derived  chiefly  from  the  drift  on  the  surface  ot  the 
limestone. 

Whilst  the  Red  River  is  fed  largely  by  streams  flo«ing 
over  glacial  and  post-glacial  deposits  from  the  wooded 
districts  in  the  east,  the  drainage  area  ot  the  Assiuihoinu 
River  consists  exclusively  of  some  5ii,000  square  miles  of 
level  prairie  country  to  the  west  of  Winnipeg.  Owing  to 
the  small  rain  fall  of  this  district,  the  average  flow  per 
second  is  not  more  than  0  04  cb.  ft.  per  square  mile  ot 
drainage  area,  .so  that  the  Assiniboine  is  a  comparatively 
small  stream,  and,  at  times  of  low  water,  the  proportion  of 
salts  in  solution  is  high. 

The  Assiniboine  River  for  soma  years  formed  the  .source 
of  Winnipeg's  public  water  supply,  but  the  river  water  was 
subsequently  abandoned,  on  account  of  the  large  proportion 
of  vegetable  matter  it  contained,  and  the  quantity  of  finely 
divided  clayey  material  carried  in  supension  at  cettain 
seasons  ot  the  year. 

In  the  neighbourhood  of  Stony  Mountain,  to  the  north- 
west of  Winnipeg,  where  the  rocks  ap]iear  at  the  surface, 
there  are  numerous  springs  in  the  limestone,  and  quiii' 
recently,  the  Poplar  Springs,  17  miles  to  the  north  of  the 
city,  were  seriously  considered  as  a  source  of  supply  for 
Winnipeg.  One  of  the  latter  springs  has  a  daily  discharge 
amountiug  to  nearly  three  million  gallons.  Between  this 
district  and  Winnipeg,  wells  bored  through  the  clay  yiell 
an  abundant  supply  of  water,  the  water,  e.\cept  in  the 
neighbourhood  of  the  river,  rising  above  the  surface. 
Within  the  limits  of  the  City  of  Winuijicg,  there  arc 
i  probably  more  than  a  huudred  bored  wells,  many  of  which 
have  been  in  constant  use  for  a  number  of  years.  It  would 
seem  probable  that  there  is  a  continuous  body  of  water 
flowing  over  the  limestone  in  an  easterly  direction  towards 
the  Red  River,  and  extending  at  least  as  far  north  as  the 
Poplar  Springs. 

A  comparison  ot  a  very  large  number  of  analyses  of 
this  artesian  water  has  brought  out  some  tacts  of  great 
interest.  In  the  first  place,  the  water  from  any  particular 
well  has  not  been  found  to  vary  from  time  to  lime,  the 
writer's  own  observatiois  having  extended  over  a  period 
of  about  15  years.  The  following  figures  for  chlorine  are 
given  as  illustrating  this  point : — 


Well  A 
W  ell  1! 
Well  t' 
WellD, 


July  1839.       February  Itai. 


Viirts 
])Gr  million. 

280 
£80 


ParU 

per  million. 

383 


277 


The  assumption  that  the  water  flows  in  an  easlerlj 
direction  towards  the  Red  River,  taken  in  conjunctioi 
with  this  constancy  in  composition  from  year  to  year 
seems   aifficult  to  reconcile  with  the  fact  that  follows,  vii. 
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hat  the  composition  of  the  water  chan<;es  regularly  from 
ast  to  west,  or  in  the  assiinieil  direction  of  flow,  as  though 
he  water  were  altered  eheinieally  liy  the  roclis  in  the 
umediate  viciuiiy  of  the  wells.  The  accompanying  map  of 
Viunipeg  shows  the  positions  of  the  l!cJ  anrl  Assiniboine 
livers,  together  with  the  locations  of  about  70  wells.  The 
umber  opposite  e-;ch  well  indicates  the  (thlorine  in  parts  per 
lillion.  Two  fuller  analyses  are  also  given  of  water  from 
ells  respectively  tHO  miles,  and  half  a  mile,  from  the  lied 
liver.  The  positions  of  these  wells  arc  marked  on  the 
lap  by  the  letters  II  and  G.  A  comparison  of  the  analyses 
ill  show  that  in  the  water  nearer  the  river,  chlorine, 
ilphurie  acid,  sodium  and  calcium  (also  total  and  per- 
lanent  hardness)  are  higher  than  in  the  water  more 
imote.  There  is  not  much  difference  in  the  magnesium, 
it  carbonates  (and,  therefore,  temporary  hardness)  are 
wer  in   the  water  nearer  the  river.     This"  last  peculiarity 

borne  out  by  measuremenis  of  alkalinity  to  methyl 
•ange,  this  having  been  determined   in   a  large  number 

the  wells  by  Mr.  S.  J.  Pierce,  who  has  pointed  out  a 
■ry  remarkable  falling  off  in  the  alkalinity  as  the  river 
approached.  This  fact,  the  increare  of  the  sulphates  at 
e  expense  of  the  carbonates,  seems  dilHcult  to  explain, 
!less  on  the   assumption    that   sulphuric  acid   is  formed 

the  rocks  by  the  oxidation  of  pyrites,  and  that  this 
composes  the  carbonates  in  the  water. 


Analyses  nf  the  River  and  Artcsliin  Waters. 
(Parts  per  million.) 


E. 

F.      1      G. 

1 

H. 

H'. 

Sodium  chloride 

Sodium  sulphate 

Ma,s<iicsium  .sulj)hn(e  . , . 
MaKucsiuni  carbonate. . 

Calcium  carbonate 

Calcium  suljiliate 

35 

30 

iia 
no 

92 

41 

77 

isc, 
iffi) 

201 

603 
37 

211 

20 

.330 

S99 
31 

237 

70 
216 

399 
83 

124 
63 

'72 

Total  solids 

380 

074 

1.131 

953 

691 

Temporar.v  hardness  . , . 
I'ermanent  bitrdness  . . . 

C8 
313 

390 
US 

sm 

213 

S52 
159 

76 
157 

511 

■ 

232 

(Hardness  =  parts  per  million  of  CaCOj.) 

Red  River.  December,  1900. 
Assiniboine  River,  Februar.y,  1902. 
Well  half  a  mile  from  Red  River,  Ma.v,  1901. 
Waterworks  well,  two  miles  from  river.  June,  I90I. 
,  The  same  water  after  softcnin;,'.  June,  1901, 


22S 
e 


As  far  as  it  has  been  possible 
to  mvestigate  this  matter,  these 
changes  in  composition  extend 
to  the  west  and  north  of  Win- 
nipeg. The  water  of  the  Poplar 
Springs,  1(1  miles  from  the  Red 
Kiver,  is  practically  free  from 
sulphates,  and  the"  chlorine  is 
only  23  parts  per  million.  The 
chlorine  present  in  the  water  is 
less  than  sufficient  to  combine 
with  the  sodium,  so  that,  if  the 
results  are  calculated  to  salts  in 
the  conventional  manner,  pan 
of  the  sodium  must  be  returned 
as  carbonate.  The  hardness 
is,  therefore,  of  a  temporary 
charact(?r  only.  Water  of  this 
nature  is  not  uncommon  to  the 
west  of  the  Red  River  valley. 
Flowing  wells  on  the  prairie  a 
few  miles  west  of  Winnipeg 
show  low  chlorine  and  per- 
manent hardness  with  high 
tempor-ary  hardness,  whilst  the 
water  from  the  wells  on  the 
river  bank  .-ome  miles  north  of 
Winnipeg  gives  results  not 
differing  very  much  from  the 
artesian  water  in  the  city. 

At  the  present  time,  the  city 
of  Winnipeg  is  supplied  with 
water  from  the  underground 
source,  the  water  being  softened 
by  the  Clark  process.  The  large 
well  from  which  the  water  ^'s 
taken  is  17  ft.  in  diameter  and 
48  ff.  deep,  and  is  situated  in  the 
outskirts  of  the  city,  about  two 
miles  from  the  Red  River.  The 
well  was  sunk  to  the  limestone, 
and  then  filled  in  with  broken 
stone  to  a  depth  of  5  ft.  On 
the  top  of  this  was  placed  3  ft. 
of  concrete  perforated  with  four 
6-in.  pipes.  This  tilling  in  of 
the  bottom  was  found  to  be 
necessary  in  order  to  put  a  stop 
to  the  erosion  that  was  takin<' 
place,  and  which  had  begun  to 
affect  the  stability  of  the  sur- 
rounding buildings. 
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The  natural  level  of  the  water  iu  the  well  is  3  ft.  above 
the  around,  and  pump  tcst8  have  shown  that  the  well  is 
capable   of  yielding  continuously   nearly    3,000,000    galls. 

a  dav.  . 

The  process  of  softenins  is  a  continuous  one,  and  is 
carried  out  as  follows :— The  lime  employed  is  a  very  pure 
material  imported  from  the  United    States.     Attempts  to 
niike  use  of  the   lime  from  tlie  dolomitic  limestone  of   the 
iiii.'hbonrhood   were   not    successful,   on   account   of    the 
difficulty  of   obtaining  a    clear  lime-water,  and   the  large 
amount  of  useless  material  that  had  to  be  handled.     At 
intervals  of  every  two  hours  a  quantity  of  lime,  araountinf; 
to  about  401)  lb.,  is   slacked  with  hot   water,  using  about 
two  gallons  of  water  to  the  pound.     The  cream   of  hme 
so  formed   is  run  iuto  a  well  where  it  is  kept  continually 
mixed  by  a  paddle.     From   here  it  is   pumped    to  tanks, 
where   it  becomes  converted    into  lime-water   by  mixture 
with  a  portion  of  the  hard  water.     The  hard  water  from 
the  well  is   pumped  Brst  to  a   weir-box,  .30   ft.  above   the 
■'round,  where  it  divides  into  two  streams  in  the  proportion 
of  18  to  82.     The  .smaller  stream  passes  lo  the   two  lime- 
water   tanks    already   referred   to.      Those   are    14    ft.    in 
diameter  and   18  ft.   deep.      The  water  as  it   enters  these 
tanks  at  the  bottom  becomes  thoroughly  mixed  with  the 
cream  of  lime,  and  at  the   same  time   displaces  from   the 
tops  of  the  tanks  an  ecjuivalent  volume  of  clear,  or  nearly 
clear    lime-water,  which   rejoins  the  larger  portion  of  the 
hard"  water  in  a   baffle  channel.      The   thoroughly  mixed 
liciuid  then  passes   to  the  two  reaction  tanks,  entering  at 
the  bottom.      These   tanks  are   20  ft.    deep  by   30  ft.  m 
diameter.      As  the   mixture  clarifies  at   the   surface,  it  is 
continually   drawn   off   by   discharge    pipes   supported  by 
floats.      Before   passing   to   the   filteis,  a   portion    of   the 
nearly  clear  water   is   pumped   to   the  caibonating  boxes, 
where  it  becomes  charged  with  carbon  dioxide  formed  by 
the  combustion   of  coke.      This  carbonated   water  rejoins 
the  main  current  in  its  passage  to  the  fillers.*     The  water, 
stiU  retaining  about  Imlf  a  per  cent.  <f  the  original  sus- 
pended carbonates,  is  finally  filtered   through  cloth  under 
a  pressure  of  aboul    7  lb.  lo  the  square  inch.     The  filters 
(which  .are  arranged  in  seven  groups)  contain  567  separate 
cloths,  with  a  total  filtering  surface  of  about   10,000  sq.  ft. 
Once  every  day  the  filtering  cloths  are  removed  from  their 
frames  and   thoroughly  washed,  the   last   portions  of   the 
precipitate   being   dissolved   out    with   weak   hydrochloric 
acid.     The   water   flows    from    the   filters   into   a  300,000 
gallon  reservoir,  whence  it  is  pumped  into  the  mains. 

The  water  as  it  leaves  the  well  has  a  temperature  of 
about  40 '  v.,  and  is  not  much  increased  iu  temperature  in 
passing  through  the  softening  plant. 

The  Wiuniiieg  softening  plant  is  said  to  lie  the  largest 
in  the  world,  and  the  first  installed  on  this  continent  for 
treatment  of  a  civic  supply.  Many  difficulties  were 
experienced  in  getting  the  plant  into  operation,  chiefly  on 
account  of  the  large  amount  of  magnesia  in  the  water. 

The  plant  has  a  capacity  of  2,500,000  galls,  a  day,  but 
at  present  the  average  amount  of  water  used  is  only  about 
1,300,000  galls.  Apart  from  interest  on  capital  and  the 
cost  of  pumping  to  the  plant,  the  following  are  the  chief 
items  in  the  expense  of  softening  1,000  galls,  of  water  :— 

Cents. 

Wages.  SlS'OOaday 1'15 

Lime.  3-CJlb.  at  .?12-00  per  ton 2"i9 

Coke,  3011  lb.  a  day  at  $1!,-(10  per  ton 012 

.\cid,  .'jO  lb.  a  day  at  1'5  cents  per  lb O'llU 

3-62 

It  is  the  intention  to  eventually  put  in  a  recovery  plant 
bv  means  of  which  pure  lime  will  be  obtained  from  the 
sludge.  It  is  estimated  that  in  this  way  good  lime  will  he 
obtained  at  one-third  the  price  now  paid.  Possibly,  the 
magnesia  obtained  at  the  same  time  may  he  so'd  to  steel 
works  as  lining  for  basic  furnaces. 


THE  SEPARATION  OF  AllSENIC,  TIN,  AND 
ANTIMONY. 

BV    W.    H.    LANG,    D.SC,    C.    M.    CVttSON,    B.A.,    AND 
,1.    C.    MACKINTOSH. 

These  experiments  were  undertaken  to  determine  on  a 
suitable  method  for  accurately  estimating  tho  amounts  of 
arsenic,  antimony,  and  tin  in  a  mixture.  Various  processes 
were  tried  as  recommend"d  in  different  text-books  on 
qualitative  analysis,  all  of  which  had  proved,  in  the  authors' 
opinion,  more  or  less  unsati^fal■lOI■y. 

I. The  jirinciples  involved   iu  the   first  method  devised 

were  the  oxidation  of  the  arfeuic  sulphide  to  arsenic  acid, 
and  the  subsequent  separation  of  the  autimony  sulphide 
from  that  of  tin  by  digestion  with  tartaric  acid.  The  pro- 
cess was  thus  carried  out  :  —  Known  quantities  of  pure 
arsenic  acid,  tin  chloride,  and  tartar  emetic,  were  dissolved  ' 
in  water,  with  addition  of  sufficient  hydrochloric  acid 
(arsenic  free)  for  complete  soiutiou.  The  whole  was  made 
up  to  a  known  volume,  and  aliquot  parts  taken  for  subse- 
quent experiments.  After  reduction  with  sulphur  dio.^ide 
the  elements  were  precipitated  as  sulphides  with  sulphuretted 
hydrogen.  It  was  found  that  precipitation  occurred  best  in 
hot  solution,  not  too  strongly  acid.  The  washed  precipi- 
tates were  evaporated  to  dryness  with  15  c.c.  of  concenlnitcd 
nitric  acid,  and  the  ar»enic  acid  extracted  by  digestion  in 
the  water-bath  with  100  c.c.  of  wa'cr.  In  the  resulting  , 
filtrate,  the  arsenic  was  determined  as  l\lg.,.\s2()..      _  ; 

For  the  antimony,  the  residue  from  the  last  filtration  wis 
digested  with  a  concentrated  S(dution  of  tartaric  acid  for 
one  hour,  then  filtered,  and  the  residue  washed,  ignited,  and 
weighed  as  SnO,. 

To  the  solution  of  antimony  oxide  in  tartaric  acid  were 
added  hydrochloric  acid  and  a  considerable  excess  of  water. 
and  the  antimony  then  precipitated  as  sulphide.  Oxidation 
with  nitric  acid  and  subsequent  ignition  brought  it  into  the 
state  of  oxide  (Sb.,Oj),  in  which  it  was  finally  weighed. 

Our  results  were  as  follow  :— For  each  experiment,  20 c.c. 
of  a  solution  were  employed  containing  0-0800  grni.  of 
As.,().,  0-0800  grm.  of  Su'Clj,  and  0-0731  grni.  of  Sb,0„ 
ani  the  amounts  of  arsenic,  tin,  and  antimony  found  were, 
calculated  to  the  above. 


AsjOi . 
UnCU  . 
SiijOi . 


Grm. 

0-osoi 
o-(isot 

0-U73-i 


II. 


Grm. 

(ro700 
0-07ii7 
0-072i 


Average. 


Grm. 

(I-IISIIO 
O'lW.Fl 
II -0727 


•This  was  the  arrangement  orijsinally  adopted.  Recently,  how- 
ever, it  has  been  fonntl  more  satisfactory  to  carbonate  the  water 
after  flltmtion. 


The  digestion  of  the  mixed  oxides  of  antimony  and  tm  is 
best  carrTed  on  in  a  flask,  with  a  glass  tube  and  cork 
attached  to  prevent  e-.-aporation,  sunk  in  a  water  hath. 

II— The  method  here  employed  was  to  separate  the 
sulphides  of  antimonv  and  tin  by  means  of  concentrated 
hydrochloric  acid.  The  results  of  several  experiments 
showed  that  an  appreciable  quantity  of  arsemous  sulphide 
was  dissolved  by  the  hydrochloric  acid  when  warmeil, 
though  tho  method  of  separation  is  advocated  in  most  lext- 

°ln%his  Journal,  1898,  211-214,  Messrs.  J.  &  H.  S. 
Pattinson  showed  that  the  addition  of  two-seventlis  by 
volume  of  hydrogen  sulphide  water  sufficed  to  prevent  the 
solution  of  any  of  the  arseninus  sulphide,  whilst  the  sulphide 
of  antimonv  and  tin  dissolved  re.adily.  Nothing  is  said  o( 
the  temperature  at  which  this  re.aelum  look  place.  "C 
have  tried  the  efleet  of  diff-erent  concentrations  of  bydio 
chloric  acid  alone  at  dirteniit  temperatures,  and  found  ttu 
amounts  of  arscnious  sulphide,  which  are  dissolved,  to  Kty 
very  considerable.  It  is  our  intention  to  >»vest.gate Jh 
solubility  of  sulphi.Ie  of  arsenic  under  varying  conditions  o 
tempera'lurc,  concentration,  and  relative  masses  of  sulphuK 
undaeid;  but  as  far  as  our  present  "'">".■'»""" '^^r':, 
•hese  results  point  to  the  method  of  separating  the  sulphitli. 
by  hydrochloric  acid  as  being  nnrcliiiblc. 
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\rATER  CARRIAGK  WITHIN  GREAT  BRITAIN. 

BY    AUTIIIR    CAREY,    M  SC. 

In  a  country  iuch  as  ours,  incapable  of  producing 
iffioient  foodstuffs  to  support  our  population,  existence 
ipenils  on  our  power  lo  purchase  foreign  foodstufl'f. 
be  power  to  purchase  foreign  foodstuffs  depends  in  its 
,rn  on  our  power  to  supply  oilier  countries  with  manu- 
ctured  goods  at  lower  prices  than  they  can  produce  the 
me  articles  themselves.  Without  taking  by  any  means 
le  pessimistic  view  which  has  been  so  common  of  late  as 
I  the  present  condition  and  prospects  of  our  mamifacturing 
dustries,  there  is  no  doubt  that  this  country  has  before  it 
severe  industrial  struggle  for  existence,  lu  this  struggle 
lany  factors  play  an  imiiortant  part,  such,  for  instance,  as 
jjsession  of  capital,  supplies  of  raw  material,  enterprise, 
hication,  technical  skill,  and  a  low  cost  of  transport  of 
I)  means  of  subsistence  to  the  population  :  (2)  raw 
laterials  to  the  place  of  ra.anufactures  ;  (:s)  manufactured 
rticlei  to  the  consumer  or  the  coast. 

Mr.  Max  Musjiratt  opened  his  very  interesting  paper 
St  jear  on  "The  Transport  of  Chemicals"  with  tlie 
lUowing  sentences : — 

"  While  scicntlfic  manufacture  has  always  enga/red  the 
ttention  of  this  .Society  and  the  improvement  of  the  patent 
iw  is  associated  with  the  Manchester  Section  there  is  ore 
jhject  which  has  not  recently  received  the  attention  which 
mtrits,  viz..  that  of  transport  of  chemicals." 
"  In  the  case  of  the  staple  heavy  chemicals  the  battle 
■ith  the  radway  companies  has  been  fought  and  largely 
on,  while  with  the  larger  shipping  companies  much  has 
icen  done." 

Now  it  is  with  the  following  statement  of  Mr.  iluspratt's 
hat  my  paper  to-night  has  really  to  deal,  viz.,  "  that  in  the 
ase  of  the  staple  heavy  chemicals  the  battle  with  the 
ailwjy  companies  has  been  fought  and  largely  won," 
think  few  will  refuse  to  admit  with  Mr.  Muspratt,  that 
he  battle  has  been  largely  won  to  tlie  extent  of  reducing 
ailwav  rates  on  the  main  heavy  chemicals  to  somewhere 
lear  the  lowest  paying  rate  at  which  railways  constituted 
s  ours  are,  and  ccaistructed  at  an  average  capital  e.K- 
icnditure  of  over  jL),O0o/.  per  mile,  can  carry  goods, 
"he  mean  dividend  on  our  railways  is  under  4  per  cent, 
in  the  capital ;  a  figure  which  clearly  indicates  the  absence 
f  extravagant  profits. 

I  had  hoped  to  be  able  to  give  a  number  of  examples 
hon'ing  how  large  a  proportion  of  the  total  cost  of 
lanufaclure  of  many  important  articles  is  the  item  for 
ailway  freight.  Owing,  however,  to  the  short  time  at  my 
isposal  for  tlie  preparation  of  this  paper,  I  eau  only  give 
ivo  instances.  Take  a  I,eblanc  soda  works  at  Widnes, 
■hich  is  an  exceptionally  well-situated  place.  The  railway 
Ues  on  Ihe  raw  nriteiials  and  o.n  the  couveyance  of  the 
niched  goods  to  the  port  of  Liverpool  amounts  to  about 
1-1  per  cent,  of  the  total  sale  price. 
1  give  in  the  accompanjiiig  table  the  cost  of  cirriage  or 
iw  mateiial.  which  was  very  kindly  given  me  by  a  well- 
iiown  steel  work--. 

To  take  the  case  of  the  pig-iron  in  this  table.  The  cost 
railway  freight  per  ton,  pig  iron  for  raw  material  alone, 
ithout  any  cost  of  carriage  of  the  iron  to  consumer  or  the 
last  is  equal  to  about  15  per  cent,  of  the  sale  price.  Now, 
'  we  admit,  as  1  think  we  must  do,  that  apart  from  some 
.'ry  revolutionary  action  on  the  part  of  the  Government 
ith  regard  to  railways,  there  is  little  chance  of  material 
duction  in  our  rates,  what  is  to  be  done  or  hoped  for  ? 
believe  the  only  possibility  of  material  reduction   iu   the 


freight  charges  on  our  manufactures 
heavy  goods,  especially  raw  materials, 
of  our  waterways. 


in   the  carriage   of 
is  by   development 


Freight 

Freight 

Freight 

per 

Ton  of 

per 

Ton  of 

per 

Ton  of 

l>i 

B  Iron 

Ingots 

Finished 

made. 

made. 

■ 

Bars  made. 

«. 

<!. 

... 

(1. 

, 

il. 

Freight  on  fuel  for  making 

0 

ii)-75 

ij 

7-;.2 

0 

8-26 

<'okc. 

Frciirht  oil  fuel  used  for  gas 

,, 

0 

2-22 

0 

2-41 

producers. 

l''rei^bt  on  fuel  used  for  rc- 

,  , 

0 

1'71 

heatinf;  furnaces. 

Frciailit    on     liiiicslono     for 

(1 

4-5 

(1 

.•i-I5 

0 

3-4U 

hlast  furnaces. 

freight    on     limestone     for 

,, 

0 

1-92 

u 

2-11 

steel  ruriiacos. 

l-'rei^'ht    on    iron    ores    for 

7 

7-lifi 

4'37 

5 

10-7i 

blast  furnaces. 

FreiKht    on    iron    ores    for 

,  . 

0 

4-7.5 

(1 

5-22 

steel  furnaces. 

Freight    on    rurcliused    jii}; 

,  , 

0 

S-27 

0 

9-00 

iron,  wrought  iron,  scr;i|». 

&c. 

8 

n-21 

' 

8-2 

8 

Tm 

In  spite  of  periodical  and  spasmodic  attempts  to  attract 
attention  and  obtain  relief,  the  inland  water  system  of  this 
country  has  never  recovered  from  the  collapse  which 
followed  the  introduction  and  rapid  spread  of  railways. 
This  state  of  collapse  was  not  peculiar  to  the  canal  system 
of  this  country;  there  were  Ihe  same  phenomena,  and  to 
a  certain  point,  the  same  results,  in  other  countrius.  The 
peculiarity  in  the  case  of  this  country  has  been  that 
our  canal  system  has  never  recovered  it«elf'.  The  railways 
in  this  country  have  throughout  been  too  much  for  the 
canals.  How  the  railway  companies  managed  to  do  this 
is  described  at  some  length  in  the  Report  of  the  Parlia- 
mentary Commitlee  of  1S72,  an  extrai't  from  which  reads 
as  follows  : — 

"The  most  important  method  by  which  the  railway 
companies  have  defeated  the  competition  of  canals  has  been 
the  purchase  of  imporiant  links  in  the  .system  of  navigation, 
and  the  discouragement  of  through  traffic.  .South  of  Rir- 
mingham  there  are  independent  canals  which  work  together ; 
whilst  in  the  same  and  adji.cent  districts  tiiere  are  other 
canals,  viz.,  the  Birmingham  and  Liverpool  .function,  Trent 
and  Mersey,  Ashby-de-la-Zouche,  and  .Stratford-upon-Avon 
Canals,  which  form,  or  ought  to  form,  a  continuous  sj'stem 
with  the  independent  canals,  but  which  have  fallen  into  the 
hands  of  the  railway  companies.  It  is  stated  that  the  inde- 
pendent canals  work  together  ;  that  the  carriage  is  con- 
ducted by  private  barges ;  that  if  traffic  offers,  the  inde- 
pendent canals  make  special  and  favourable  through  rates ; 
but  that  the  railway  companies  refuse  to  make  similar  rates 
on  their  parts  of  the  system  ;  and  in  some  eases  charge  a 
bar  toll,  i.e.  a  large  and  almost  prohibitory  toll  on  barges 
entering  their  canals  from  the  independent  canals.  Thus 
the  through  rate  for  iron  to  London  is  4s.  6d. ;  of  this  the 
independent  canals  get  3.9.  for  14G  miles,  whilst  the  Bir- 
mingham Canal,  which,  by  means  of  a  guarantee,  is  under 
the  virtual  control  of  the  London  and  North- Western 
Railway  Company,  takes  Is.  6d.  for  10  miles.  The  Great 
Western  Railway  Company  charge  10}i/.  for  12  miles  on 
their  .Siratford-upon-.\von  Canal,  but  if  the  traffic  enters 
an  independent  canal,  an  extra  or  bar  toll  of  l.v.  ]lid.  is 
charged  ;  4d.  a  ton  is  charged  for  the  use  of  the  Birmingham 
Canal,  but  if  the  barge  eniers  an  independent  canal.  Is  6d. 
extra  is  charged.  Traffic  is  forced  67  miles  round  by  inde- 
pendent canals,  instead  of  going  by  the  shortest  route,  which 
is  37  miles.  The  independent  canals  have,  since  the  time 
when  the  arrangement  between  the  Birmingham  Canal  and 
the  railway  company  took  place,  reduced  their  tolls  by  an 
amount  varying  from  70  to  2.5  per  cent.,  and  geneially 
by  about  50  per  cent.,  whilst  during  that  period  no  reduc- 
tion whatever  has  been  made  upon  the  Birmingham  Canal. 
They  carrv  a  larger  local  tratTie  than  the  canals  owued  by 
railway  companies.  The  Worcester  Canal,  which  is  nearly 
bankrupt,  and  which  the  Midland  Railway  Company  are 
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now  proposing  to  buy,  has,  it  is  said,  been  ruined  by  being 
placi'd  between  canals  which  are  in  the  hands  of  railway 
companies. " 

In  188.'!  a  Select  Committee  was  appointed  to  report  on 
Canals.  Tliis  committee  toolc  a  great  deal  of  evidence  as 
to  the  conditions  of  the  canal  .system  at  that  time,  and, 
tlioiigh  it  made  no  report,  requested  that  it  might  be  re- 
aiipointed  in  the  next  session  to  continue  the  inquiry.  The 
request  was,  unfortunately,  not  granted.  Siuce  1883,  there 
has  been  no  exhaustive  inquiry  into  the  canal  system. 

Mr.  H.  U.  de  Salis,  who  Isnows  the  canal  system  bitter, 
perhaps,  than  any  mau,  and  who  has  visited  the  entire 
length  of  every  inland  waterway  in  England  and  Wales, 
has  been  good  enough  to  tell  me  that  "  there  has  been  very 
little  alteration  since  1S8S  in  the  general  condition  of 
English  canals,  and  that,  taking  the  country  thro',  canal 
trafhc,  during  the  last  few  years,  has  been  slightly  on  the 
increase." 

As  there  has  been  no  general  alteration  in  the  state  of 
the  canals  since  1883,  a  description  of  them,  taken  from 
the  evidence  given  before  the  Select  Committee  of  that 
year,  will  be,  for  purposes  ot  a  general  view,  accurate. 

The  length  of  the  canals  of  England  and  Wales  is  4,0,50 
miles,  of  which  3,472  miles  are  in  independent  hands, 
1,833  miles  are  in  railway  hands,  188  miles  arc  derelict, 
and  119  miles  have  been  converted  into  railway. 

Though  it  is  not  possible  to  accurately  divide  the  canals, 
they  fall  naturally  into  four  main  groups— The  1st  group 
connects  the  Mersey  with  the  Humber,  the  2nd  group  con- 
nects the  Humber  with  the  Thames,  the  3rd  group  connects 
(he  Thames  with  the  Severn,  the  4th  group  connects  the 
Severn  with  the  Mersey.  Cross  connections  join  the  Severn 
and  the  Humber  and  the  Mersey  .and  the  Thames,  and  all  four 
rivers  with  the  important  manufacturing  district  round  Bir- 
mingham. In  addition,  there  are  several  smaller  groups 
and  isolated  canals.  This  seems  on  paper  an  extensive  and 
well  thought-out  scheme  of  water  communication.  Unfor- 
tunately there  was  no  general  scheme  in  the  minds  of  the 
many  constructors  of  our  canals.  The  canals  were  made 
in  short  bits  by  independent  companies,  the  majority  of 
whom  have  cither  maintained  their  independence  or,  what 
is  -norse,  sold  it  to  the  railway  companies.  Each  canal 
company  selected  the  size  of  canal  and  lock,  which  either 
the  lenn'th  of  its  pocket  or  merely  local  conditions  dictated, 
and  each  canal  charged  and  still  charges  its  own  toll. 

A  few  examples  from  the  evidence  before  the  1883 
Committee  of  what  a  confusion  this  means  are  given  in 
the  accompanying  three  tables,  which  give  the  details  of 
three  through  routes  :  — 

1.   Through  Route,  London  to  Liverpool:  245  7mles. 


Waterway. 

Miles  travelled. 

Size  of  Locks 
in  Feet. 

Si 
101 

5 
15 
22 
15 

li 
68 
10 

90  X  18  X  5 

80  X  14  X  ii 

72  X    7x4 

Warwick  and  Birmingham 

72  X    7x4 

Stttflordand  Worcestershire  .. 

80  X  H  X  4 

ersey 

Through  Route,  London  to  Hull :  289  miles. 


Waterway. 


Ueeent's  Canal 

tinind  Junction 

Leicester 

Loughborough  Navigation  . 

Trent 

number 


Miles  travelled. 


81 

138 

Ifi 

8 

100 

18i 


Size  of  Locks 
in  Feet. 


90  X  LI,  X  5 
72  X    7x4 
70  X  ]4  X  34 
70  X  14  X  3i 
90  X  15  X  Si 


Through  Route,  Liverpool  to  Severn  Ports :  187  miles. 


Waterway. 


Miles  travelled. 


^Icrscy  

IJuke  of  Bridgwater 

Nnrlli  Shillcirrtshin- 

StulToril  :unl  Worcestershire  . 

Birtiiiii^'li:ini 

AVnrcostcr  and  Birniicgliaui.. 

llivcr  Se\  <!rti 

(jiuuceslei- and  Berkeley 


15 
65 

sn 

15 
SO 
29 
16 


Size  of  Locks 
in  Feet. 


84  X  15  X  i\ 

72  X  7  X  8J 
72  X  7x4 
72  X  7  X  55 
150  X  30  X  (i 
135  X  22  X  9 
100  X  24  X  (I 


These  tables  illustrate  clearly  the  difficulties  and  com- 
plications of  the  through  water  communication,  which  are  : 


(1)  The  large  number  of  different  canal  compatjie!,  eajh 
demanding  a  different  toll,  which  difficulty  is  accentuated 
by  the  fact  that  there  is  no  organisation  such  as  the  rail- 
way clearing  houfc  for  simplifying  through  rates  ;  (2)  The 
possession  by  the  railways  of  lines  in  almost  every  possible 
through  lino  of  communication  ;  (3)  The  variation  in  size 
of  boat  which  can  navigate  the  canals  varying  from  boats 
of  .OOO — 600  tou  burden  on  the  "  Gloucester  "  and  "  Ucrke- 
ley "  ship  canal  to  a  30-(on  narrow  boat  on  nine  of  the 
cmals  mentioned  in  these  three  tables. 

With  very  few  excc])tions  no  mechanical  improvemcDis 
have  been  introduced  to  cheapen  haulage  (which  is  still  in 
the  vast  majority  of  cases  done  by  horse,  as  it  was  100 
years  ago)  or  to  lower  the  terminal  charges. 

The  original  cost  of  construction  of  the  canals  was  stated 
in  evidence,  in  1883,  to  be  between  15,000,000/.  and 
20,000,000/.,  or  ahout  4,000/.  per  mile.  The  cost  of  the 
larger  canals  was  stated  to  be  about  10,000/.  per  mile. 

In  jMulhall's  Dictionary  of  Statistics  it  is  stated  that  the 
cost  of  canals  in  the  United  Kingdom  averaged  9,500/.,  and 
the  capital  involved  35,000,000/. 

To  put  it  shortly,  whilst  all  that  concentration  of  capital 
and  management,  unstinted  expenditure  of  energy  and 
mechanical  skill  could  do,  has  been  done  for  railways,  our 
canals  have  with  one  or  two  exceptions  rouained  in  the 
same  condition  in  which  they  were  first  made.  This  miikes 
it  the  more  dillieult  for  Englishmen,  unless  they  look 
abroad  fir  information,  to  realise  the  possibilities  of  w.ntcr 
carriage  for  the  cheap  conveyance  of  heavy  gooils.  To 
compare  our  railw.ays,  as  they  st.and,  with  our  stagnant  and 
antiquated  canals  is  not  fair.  In  the  words  of  Lieut. -General 
liundle,  U.E.  "  It  is  like  comparing  a  perfectly  modelled 
mail-steainer  of  the  great  ocean  companies  with  the  coal 
barges  of  the  Thames.  All  such  comparisons  can  oi:ly 
serve  to  obscure  the  real  point  to  be  arrived  at,  viz.,  the 
practicability  of  reducing  the  cost  of  c;irriage  to  the  lowest 
possible  figure,  and  the  necessity  for  doing  so  if  the  mer- 
cantile interest*  of  the  United  Kingdom  are  to  hold  their 
own  in  competition  with  foreign  nations." 

If  we,  however,  look  abroad,  to  France,  Belgium,  Ger- 
many, and  the  U.S.A.,  we  see  that  in  all  these  countries 
where  the  railway  rates  are,  on  the  average,  distinctly  lower 
than  with  us,  it  lias  been  considered  necessary  to  develop 
the  means  of  water  carriage.  Take  the  case  of  France.  In 
France,  as  in  England,  the  great  boom  in  railways  in 
the  middle  of  the  last  century  drew  all  men's  atteiitiou 
from  the  water  communications  which  were  for  a  time 
neglected  and  considered  out  of  date.  At  the  time,  how- 
ever, of  the  great  national  stock-taking  after  the  disastrous 
war  of  1870,  a  commission  was  appointed  to  enquire  iato 
railways  and  other  means  of  communication.  The  figures  { 
published  in  the  report  of  this  commission  on  internal  1 
navigation  are  of  great  interest. 

The  total  length  ot  the  French  canals  was  3,123  miles, 
of  which  2,481  miles  belonged  to  the  State. 

The  canals  had  been  made  at  a  cost  of  about  33,000,000/., 
or  about  10,500/.  jier  mile.  The  traffic  amounted  to 
167,000  tons  per  mile  per  annum. 

The  cost  of  maintenance  on  the  Stale  canals,  including 
all  repairs,  water,  and  lock  attendance,  amounted  to  9n/. 
per  mile  per  annum.  The  average  total  cost  of  carriage 
was  0"24rf.  perron  per  mile.  Haulage  was  almost  exclu- 
sively by  man,  donkey,  or  horse. 
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I'he  total  average  cost  of  carriage  of  goods  by  water,  is 
led  by  the  commission  to  be,  on  a  traffic  of  167,000  tons 
r  annum  per  mile  of  canal : — 

Per  Ton  per  Mile. 
d. 

Interest  5  per  cent,  on  SS.OOO.OOO/ 0'5 

Maintenance  and  repair O'OS 

Ciirriagu  0'21 

Total 0-82 

The  commission  go  on  to  point  out  that  tbe  traffic,  per 
le,  is  far  below  the  capabilities  of  the  canals,  and  state 
t  would  not  be  rash  therefore  to  assert  that  the  ton 
leaiTC  of  onr  canal  system  can  be  doubled."  On  this 
;umiition  they  argue  the  total  cost  of  water  carriage, 
^luding  capital  charges,  would  be  about  ^rf.  per  ton  per 
ie. 

The  commission  sum  up  the  situation  with  regard  to 
.tenvays  as  foUoiPs  : — 

"It  has  been  shewn  that,  on  the  average,  the  cost  of 
.nsporting  bulky  articles  on  canals,  resolves  itself  nearly 
follows  : — 

Per  Ton  per  Mile. 

Carria,^e  only 0*24 

„  „     +  maintenance 0'3il 

„  „    +  „  +  interest (i'i'2 

Tbe  last-named  rate  is  the  only  one  on  which,  to  all 
pearances,  calculations  should  be  founded,  for  it  seems 
isonable  that  the  traffic  should  support  the  charges  for 
ablishment  and  maintenance.  Hut  this  rule,  though 
solutely  right  when  applied  to  private  companies,  is 
estioiiable  when  the  .State  only  is  concerned.  Thus  when 
company  constructs  a  canal,  it  has  nothing  to  receive 
jond  the  fares.  It  is  necessary,  then,  that  the  fares 
ould  suffice  to  reduce  the  cost  of  construction,  pay  the 
lintenance  charges,  and  furnish  the  dividend,  but  when 
e  State  alone  is  concerned  this  is  not  the  case. 
It  the  canal  promotes  agricultural  improvements,  slimu- 
:es  the  establishment  of  factories,  facilitates  the  working 

mines,  quarries,  forests — increases,  iu  a  word,  the  ]Hi!ihc 
^alth — the  State,  its  inevitable  partner,  takes   its  share  of 

such  increased  wealth,  aud  that  share  is  perhaps 
Ificiently  large  to  do  away  with  the  necessity  for  bringing 
ly  toll.  It  is  thus,  that  the  State  and  departments  have 
en  enabled  to  construct  and  maintain  roadj,  without 
niandiug  any  toll  from  the  public  who  use  them.  It  is 
is  fact  also  which,  though  in  a  less  degree,  admits  of  the 


existence  of  those  canals,  from  which  the  State  realises  a 
moiety  only  of  the  expenses  of  maintenance. 

But  under  such  apparently  erroneously  liberal  views, 
there  lies  both  a  true  perception  of  the  wants  of  the 
country,  which  induces  the  State  before  everything  to 
augment  its  wealth  and  production,  and  also  a"  profound 
equity  of  taxation,  for  tl\e  impost  laid  upon  wealth  created 
by  help  of  the  canals,  diminishes  the  burdens  of  the  whole 
eonnnunity,  even  of  that  partion  of  it,  which  does  not 
make  use  of  them. 

Formerly  {i.e.,  before  the  railways)  a  difference  of 
I -Tod.  per  (on  mile,  existed  in  the  charges  for  land  and 
water  carriages.  Although  perfores  divided  between  tho 
public  and  the  canal  grantees,  yet  this  margin  admitted  of 
a  large  return  upon  the  capital  employed.  This  fact 
explains  how,  notwithstanding  the  feeble  development  of 
private  enterprise,  and  tho  poverty  of  the  period,  yet  for 
more  than  200  years,  grantees  were  forthcoming  for  the 
construction  of  the  older  canals. 

At  the  present  day,  capital  is  abundant  and  the  spirit  of 
enterprise  in  full  vigour,  but,  on  the  othi-r  hand,  since  the 
competition  of  railways,  the  rate  of  freight  has  become 
lowered  iu  every  direction.  The  difference  of  cost  does 
not  exceed  0-32(/.  per  ton-mile,  and  is  therefore  insufficient 
to  remunerate  capitalists.  Herein  lies  indeed,  the  great 
dithculty  of  the  question,  for,  involved  as  it  is,  the  .State  is 
powerless  to  carrj'  out  any  considerable  improvements  on 
its  navigation  works  ;  aud  private  enterprise,  for  want  of 
sufficient  remuneration,  is  not  willing  to  engage  in  such 
undertakings." 

The  commission  recommended  the  expenditure  of 
17,000,000/.  for  works  urgently  required. 

As  a  result  of  the  work  of  this  commission,  the  French 
Government  fixed  a  minimum  gauge  to  which  all  alterations 
must  conform,  and  has  spent  40,000,000/.  in  improving  the 
internal  waterways  of  France.  'J'he  waterways  are  now 
free  for  the  use  of  all,  as  the  roads  of  the  country ;  the  last 
vestige  of  canal  due  having  been  abolisbel  in  1880. 

The  chief  traffic  on  the  French  canals  is  in  such  articles 
as  coal,  salt,  alkali,  and  heavy  chemicals,  lime,  minerals, 
cement,  bricks,  beetroot,  manure,  and  many  agricultural 
products.  Steam  haulage  and  horse  haulage  appear  about 
equally  to  divide  the  traffic.  Electric  haulage  is  little  used, 
and  is  increasing  very  slowly.  The  normal  size  for  canal 
bo.its  is  a  capacity  of  200 — 300  tons. 

I  give  below  a  list  of  rates  charged  for  carriage  of 
minerals  and  other  goods  whose  value  does  not  exceed 
50 — GO  francs  per  ton.  From  the  list  it  is  seen  that  the 
average  rale  charged  by  the  carrier  is  under  0'2(/.  per  ton 
per  mile. 


Canal  Rales,  France. 


To 


From  Havre. 


Distance. 


Miles. 

luibrai |  310 

.  Quentin 293 

)mpiegne I  226 

iiiea I 

iris I  227 

ams I  2ti7 

mcy j  41)1 

ontercau 1 

Jon 476 

•vers I  400 

i>.inne :m 

I'on 

Average 


Pence  per 

Ton  3IUe. 


0-225 
0-242 
0-26o 

0-22 
0-21.^) 

0-ies 

0-231 

0-20 

0-lGS 


Konen. 


Distance. 


Miles. 
231 
-201 
155 

i52 

i;i3 

417 

400 
328 

42S 
657 


0-22 


Pence  per 
Ton  Mile.  1 


0-213 
0-2U 
0-232 

0-185 
0-207 
0-132 

0-225 
0-1S6 
0-152 

0-182 


0-21 


Dunkerque. 


Distance. 


Miles. 
108 
140 
191 
341 
297 
1S7 
302 
6fi0 
560 
471 
673 
695 


Pence  per 
Ton  Mile. 


0-185 
0-17S 
0-171 
0-176 
0-202 
0-227 
0-l!)l 
0-121 
0-170 
0-17(1 
0-152 
0-172 


0-176 


Antwerp. 


Distance. 


Miles. 
166 
197 
208 


237 


287 
690 
716 


Pence  per 
Ton  Mile. 


0-122 
0-140 
0-192 


0-174 


0-215 
0-190 
0-190 


0-175 


If  we  take  Belgium  we  find  the  attitude  of  the  Govern- 
!nt  to  the  question  of  cost  of  transport  of  goods, 
jresented  by  the  following  extract  from  a  Keport  on 
blic  works  to  the  Belgian  Chamber  of  Representatives  by 
Le  Hardy  de  Beaulieu,  in  1870. 


The  Report  dealt  chiefly  with  railways,  but  the  principle 
applied  equally  to  ean.als. 

Extract: — "In  the  countries  which  surround  Belgium, 
and  contend  with  her  products  iu  the  markets  of  the  world, 
the    railway  companies    are  paying    off  their  bonds  and 
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extinguishing  their  capital  by  sinking  funds,  and  advancing 
to  the  time  when  the  railways  will  be  in  the  hands  of  the 
State,  free  from  all  charges  for  interest  on  capital.'" 

The  State  in  Helgiimi  owns  almost  all  the  canals,  and, 
I  understand,  makes  no  charge  for  interest  on  capital  sunk, 
but  only  a  small  toll  to  cover  cost  of  maiuteiiauce.  The 
Beh'ian  canals  carry  the  same  description  of  goods  as 
the  French  canals.  The  haulage  is  almost  exclusively 
by  horse.  Electric  haulage  is  being  very  slowly  adopted, 
though  rather  faster  than  in  France.  The  size  of  the 
canals  is  not  uniform,  and  the  capacity  of  the  boats  used 
varies  from  GO — SOU  tons. 

The  following  extract  from  a  letter  written  by  Messrs. 
,T.  P.  Best  and  Co.,  the  shipbrokers  and  fonvarding  agents 
of  Antwerp,  Ghent,  Flushing,  and  Terneuzen,  is  in  reply  to 
a  question  from  me  as  to  the  relative  cost  oP  carriages,  in 
lielgium,  hy  rail  and  water. 

"  In  a  word  we  consider  the  facilities  offered  in  Belgium 
for  carriage  by  water  are  of  immense  value  to  commerce 
and  industry,  and  it  is  not  an  exaggeration  to  say  there 
must  be  a  saving  from  at  least  '>0 — 100  per  cent,  in  favour 
of  water  carriage." 

To  sum  up  the  attitude  of  foreign  states  with  regard  to 
water  communication,  I  will  quote  the  words  of  one  of  the 
o-reat  canal  advocates  who  gave  evidence  before  the  1£83 
committee. 

"In  Belgium,  in  France,  and  in  America  it  is  not  a 
question  of  canals  as  against  railways  or  anything  of  that 
kind,  but  a  question  of  how  can  the  public  have  the 
cheapest  transport.  France  puts  down  40,000,000/.  for 
the  improvement  of  the  canals,  and  France,  America,  and 
Belgium  all  say  you  can  do  for  one-third  by  water  what 
you  can  do  by  land,  and  you  shall  have  every  facility  to 
do  it." 

I  have  found  it  an  extremely  difficult  matter  to  give  a 
detailed  comparison  of  the  rival  merits  of  canals  and 
railways  for  the  carnage  of  heavy  goods. 

Information,  and  especially  figures,  for  the  purpose  of 
an  accurate  comparison  on  modern  lines  I  have  not  been 
able  to  get.  However,  I  have  tried  to  arrive  at  a  com- 
parison from  the  figures  within  my  reach,  and  I  give  them 
to  you  for  your  consideration.  I  have  divided  the  com- 
parison under  the  following  heids :  — 

(l)  Initial  cost  for  equal  power  of  conveyance. 
(■2)  C^ost  of  maintenance  and  carriage. 
(;))  Speed  of  delivery. 
(4)  Chance  of  stoppage. 

To  take  these  points  in  detail. 

1.  Initial  Costi. — Of  course,  in  the  case  of  both  a  canal 
oiiil  a  railway,  the  cost  of  construction  varies  enormously 
with  the  local  conditions.  It  is  necessary,  therefore,  to 
take  in  each  cise  a  wide  average  :  — 

Per  Mile. 
£ 

Average  cost  of  English  canals U.600 

,      ■      „         French      , 10,800 

',  „        V.S..\.       „      9,son 

,,  „         Canada      , 15,600 

,^  „         Englisli  i'ailwa.vs 50,000 

The  average  cost  of  English  railways,  which  is  taken 
from  the  dinsion  of  the  total  capital  by  the  mileage,  is 
extravagantly  high  ;  hut  it  is,  unfortunately,  the  capital 
sum  for  which  the  struggling  industries  of  this  country  have 
to  find  the  interest. 

I  have  no  data  for  comparing  the  actual  maximum 
carrying  power  of  a  canal  as  against  a  railway.  I  only 
know  the  capacity  of  a  can.al  is  very  great  indeed.  Take, 
for  instance,  a  canal  with  bcks  capable  of  accommodating 
a  100-ton  barge.  A  modern  lock  will  manoeuvre  in  three 
minutes,  but  if  we  say  six  minutes  is  actually  taken 
we  can  pass  through  the  one  lock  1,000  tons  per  hour, 
or  ?,000,01IO  tons  per  annum.  If  this  is  not  enough,  the 
tonnage  can  he  doubled  by  increasing  the  size  of  the 
locks  or  duplicating  them.  What  is  the  maximum  tonn.age 
a  line  of  double  rails  will  carry  I  do  not  know;  but  if  we 
were  to  consider  the  total  number  of  trains  run  on  the 
English  lines,  in  the  year  1900,  passenger,  gocds,  and 
mineral  trains   all  as   mineral    trains,  and  calculate  the 


weight  per  mineral  train  as  90  tons,  we  shall  get  a  figure 
far  above  the  actual  tonnage  hauled  per  mile  over  our  rail- 
ways, i.e.,  1,640,000  tons  per  mile  per  annum,  or  less  than 
one-quarter  of  what  we  calculated  the  maximum  capacity 
of  our  canal  with  single  locks  capable  of  accommodatin» 
a  single  boat.  " 

The  French  Commission  of  1872,  in  their  Report,  con- 
sidered the  capital  involved  for  equal  power  of  convevance 
to  be  50  per  cent,  greater  in  the  case  of  a  railway  than  a 
canal.  There  is  no  doubt,  I  think,  that  we  are  justified  in 
considering  the  capital  charge  per  ton  goods  hauled  along 
a  canal  to  be  less  ]ier  mile  hauled  than  on  a  railway. 

2.  Cost  (if  Miiintenancc  and  Carriage. — The  figures 
given  by  the  French  Commission  of  187i  for  the  total 
expenses  of  the  French  State  canals  apart  from  interest 
on  capital  and  carriage  of  goods,  is  90/.  per  annum  per  mile 
of  canal.  This  figure  is  very  low,  but  is  a  basis  of  fad 
from  which  it  is  (air  to  argue.  For  English  and  Welsh 
railways  the  charge  for  maintenance  of  way  and  «<irks  for 
1899  was  at  the  rate  of  about  4.50/.  per  annum  per  mile. 

Cost  of  Carriaqr  :  lii/  Cuual. — The  figures  given  hy  ibo 
French  Conzmission  as  the  actual  cost  of  carriage,  includiug 
repair  and  maintenance  of  boats  and  interest  on  capital, 
amounted,  under  the  very  unsatisfactory  conditions  previous 
to  the  French  canal  revival,  to  0*2 Irf.  per  ton  f  er  mile. 

Mr.  Bartholomew,  of  the  Aire  and  Calder  Canal,  before 
the  188.3  Committee,  gave  the  following  as  the  actual  costs, 
including  all  charges  and  10  per  cent,  depreciation  on 
stock,  as  :  — 

I'ei  Ton  per  Mile. 
d. 

"With  horse  haulage 0*2 

Steam  haulage  tags  not  carrying  cargo 0'14 

„  „        ciTi-.viiig  car«^o 0'0.1 

This  last  figure  is  extraordinarily  low ;  hut  it  is  nuiu 
possible  under  the  circumstances.  I  will  read  you  an 
extract  from  a  letter  of  a  gentleman  who  has  grciat  know- 
ledge and  experience  of  our  canals  and  their  traffic,  and 
who  has  very  kindly  assisted  me  most  materially  in  mv 
paper.     With  regard  to  the  cost  of  haulage,  lie  says : — 

"  The  circumstances  of  our  different  navigations  cannot 
admit  of  one  cost  being  applied  to  all  of  them.  If  Ilic 
Aire  and  Calder  tow  (as  they  have  been  known  to  do)  asi 
many  as  .32  compartment-hoats  behind  one  tag  in  one; 
train,  each  boat  being  loaded  with  about  35  tons  of  coal, 
how  will  the  expenses  of  eonve)'ance  jicr  ton  per  mile 
compare  with  that  of  a  25 — 30-ton  narrow  boat  ?  "  ! 

Again  :  "The  Aire  and  Calder  is  no  doubt  the  finest' 
navigation  ....  we  have;"  "it  is  well  situated  for 
commanding  a  large  quanlity  of  suitable  IralKc,  and  has 
sjicnt  Large  sums  of  money  constantly  in  improvements, 
with  the  result  that  their  shares  stand  at  a  price  which 
they  do  not  like  peoi.le  to  know;  I  do  not  know  what  they 
are  worth,  and  nobody  outside  themselves  probably  does 
either;  and  there  is  small  doubt  that  they  can  deal  with 
stulf  at  a  price  per  ton  mile  which  no  railway  could  look  at." 

There  seems  little  doubt  from  the  above  figures,  that  on 
suitable  waterways  with  either  steam  or  electric  haulage, 
y\;  penny  per  ton  per  mile  should  cover  cost  of  carriage. 
This  figure  is  confirmed,  1  am  told,  by  American  practice. 

Cost  ofCarriaiic  on  liailwaijs. — It  is  impossible  to  sepanle 
the  haulage  and  traffic  expenses  on  the  railways  between 
the  different  classes  of  traftic.  In  this  connection  1  will 
quote  a  few  sentences  from  the  first  of  the  extremely  intere^t- 
iiig  sciies  of  articles  on  the  "  Uritish  liaihv.iy  I'osilion  " 
wliich  has  recently  appeared  in  the  Statist : —  I 

"And  when  the  railway  maii-igers  and  directors  hav? 
before  them  the  ton  and  passenger  mileage,  the  w.igon  ami 
car  mileage,  the  average  receipts  per  ton  ami  per  passenger 
per  mile,  they  will  have  little  difficulty  in  ascertaining  the 
costs  of  handling  the  different  classes  of  trallic." 

The  same  article  says,  (i  propos  of  the  recent  decision  of 
the  Kailway  Commissioners  on  an  increase  in  rate  on  coal 
imposed  by  the  Scotch  railways  :  — 

"  The  Scotch  companies  have  lost  their  case  simply 
because  they  had  not  the  data  for  proving  to  the  satisfaction 
of  the  Commissioners  that  the  cost  of  moving  the  coa 
traffic  had  increased."  "And  doubtless  until  the  railway 
companies  compile  data  essential  to  the  scientific  conduc' 
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every  iudusti  y,  the  Railway  Commissidners  willbe  slow 
sanction  any  increase  in  rates    based   on  the  plea   that 

ists  of  worlviiiij  have  increased." 

My  only  nieuiis  of  arrivin;;  at  a  figure   to  express   the 

St  of  hanlagf  of  minerals  and  heav\'  goods  on   railways 

rolves  one  or  more  assumptions  which  may  be  very  far 

[  the  mark. 

I  have   made   two  attempts,  and  shall  bo   very  fjlad   of 

iticism   and   aid   to  improve    the   accuracy   of  tho    final 

;ures. 

First  allempi. — From  figures  extracted  from  Mr.  J.  D. 

^inberrow's  paper  on  "  Capacity  of  Kailway  Wagons  as 

'ecling  Cost  of  Transport.'' 

For  1899,  the  tctal  goods  train   mileage  was  177,000,000. 

om  the  recent  articles  in  the  Slalist,  the  average  load  of 

foods  train  is  about  40  tons,  and  a  mineral  train  90  tons. 

10  proportion  of  goods  carried  to  minerals  is  as  follows  : — 

ods,  28  per  cent.  ;  minerals,   72  per  cent.     The   average 

liu  load   (goods  and   mineral)  would  be  therefore  about 

tons. 

Now  the  expenses  per  train   mile  run  on  all  railways  for 

99  were  :  — 

(/. 

Trafllc  charges U 

L'  tco,  charges ;» 

Rolling  stock .5 


We  have  no  me.ans  of  separating  the  passenger  and  goods 
in  expenses  from  each  other,  iind  have  therefore  to  make 
!  assumption — and  rather  a  big  assumption  too — that  the 
an  cost  of  a  passenger  nnd  a  goods  train  mile  is  the 
no.  On  this  assumption  thi'  cost  for  carriage  on  railw.ays 
nld  be  Z..  =  0"3d(/.  per  ton  per  mile. 

'Second  Atlcmpl. — The  average  freight  per  ton  per  mile 
minerals  is  given  in  the  Slalist  for  the  L.  &  N.W.K., 
R.,  G.W.I!.,  and  N.E.H.,  as  O-TTi/.  The  proportion  of 
)endilure  to  gross  earnin^^s  on  all  traffic  for  these  lines 
irnges  about  G4  per  cent.  If,  now,  it  is  safe  to  assume 
,t  the  normal  ch.arge  is  made  for  carriage  of  minerals  — 
,  to  assume  that  freights  have  been  so  settled  as  to  give 
equal  proportion  of  profit  on  all  trathe — we  can  take 
per  cent,  of  0-77(/.  =  0- J9r/.  per  ton  i>er  mile." 
I'hi^  figure  includes  not  oidy  carriage  but  maintenance 
es,  .and  general  charges,  and  if  thes-:;  are  allowed  for  on 
basis  of  the  figures  given  by  Mr.Twinberrow,  we  have 
!9(/.— 0-16</.  =  0-38rf.  per  ton  per  mile,  which  is  sub- 
Qtially  the  same  as  that  obtained  by  the  first  method, 
fhe  net  result  of  these  two  calculations,  would  be  to 
mate  the  actual  cost  of  carriage  of  heavy  goods  by 
ways  under  the  British  conditions  at  about  oue-third  of  "a 
my. 

.  Speed  of  rtelivery. — There  is  no  doubt,  especially 
long  distances,  that  the  railway  is  much  quicker  than  the 
al.  The  actual  loss  due  to  the  time  thus  lost  is,  for 
cles  of  low  value,  quite  negligible,  as  the  following 
mplc  will  show.  Take  an  exaggerated  case  in  which  the 
way  delivers  in  om-  day  what  the  canal  takes  seven 
s  to  deliver.  The  distance  travelled  now  could  not  be 
than  ISO  miles.  What  is  lost?  Interest  on  capital 
the  canal,  the  boat,  and  other  appliances  is  already 
wed  for  in  the  question  of  interest  on  canal  capital  and 
;  of  carriage.  The  only  thing  lost  by  the  delay  is 
rest  on  the  capital  sunk  in  the  material  cairied.  The 
awing  would  be  the  amounts  represented  by  this  :  — 


ton  o[  coals  at  10s.  at  5  per 
nt.  for  seven  da.vs. 
ton  of  pii;  iron  at  70i.  at  5  per 
lit  for  Sf.ven  days, 
ton  cf  copper  at  ml.  at  5  per 
it,  for  seven  days. 


Per  Ton  per  Mile. 

d. 

0-12 

d. 

0-0007 

0-81 

0-00.3 

Is.  M. 

0-09 

mil,  therefore,  we  come  to  valuable  materials,  such  as 
ler,  the  delay  in  carriage,  due  to  the  .slowness  of  canals, 
I  on  journeys  of  considerable  length,  is  negligible. 


-1.  Chance  iif  Stoppage.— f\\G  canal  may  be  stopped  by 
frost  in  winter,  and  shortness  of  water  in  summer.  The 
railways  may  be  stopped  or  delayed  by  snow  and  flood  in 
winter,  and  by  fog  all  the  year  round.  With  modern  ice 
breaking  appliances  and  decent  engineering  care  I  see 
no  reason  to  suppose  that  there  need  be  appreciably  more 
stopp.agc  on  the  average  canal  in  this  country  than  on  the 
average  railway. 

To  sum  up  this  comparison  without  binding  ourselves  to 
the  actual  figures  I  have  given,  we  can  reasonably  admit — 
(1)  That  for  an  equal  weight  of  material  carried,  the  capital 
charge  on  a  canal  is  less  than  on  a  railway  ;  (2)  that  the 
cost  of  maintenance  and  carriage  is  materially  less  on  a 
canal  than  on  a  r.ailway  ;  (;))  for  the  class  of  tratiic  we  are 
considering,  the  slow  speed  of  the  canal  is  no  material 
disadvantage. 

Water  carriage  for  heavy  materials  convened  in  large 
quantities  is  therefore  considerably  more  economical  than 
railway  carriage. 

For  those  engaged  in  the  various  manufactures,  which, 
together,  make  the  great  chemical  industry,  this  is  a 
matter  of  most  serious,  it  may  bo  vital,  importance. 

If  MO  make  up  our  minds  that  we  want  inland  water 
carriage,  the  question  naturally  arises  as  to  how  we  can  hope 
to  get  it. 

I  put  this  question  to  a  great  canal  authority,  Jlr.  R.  de 
Salip,  who  replied  as  follows  : — 

"  An  earnest  and  combined  agitation  ou  behalf  of  the 
Chambers  of  Commerce  and  similar  influential  bodies 
(really  representing  traders)  "  to  get  the  Government  "  to 
agree  to  some  scheme  for  improving  the  main  routes  of  the 
waternays,  .and  to  free  from  the  letters  of  railway  control 
some  of  the  important  links  in  ra'lway  hands." 

The  improvement  mentioned  by  .Mr.  de  Salis  in  the 
waterw.ays  refers  to  an  increase  in  the  cross  section  of  a 
large  part  of  oiir  canals,  which  are  now  too  small  to  admit 
of  the  economic  application  of  improved  means  of  traction. 
Mr.  de  Salis  says:  "  .Steam  haulage  is  possible  in  practi- 
cally all  the  canals,  hut  of  very  little  economic  value  in 
any  but  those  few  of  larger  section.  I  maintain  that  had 
our  canals  been  generally  suited  for  economical  mechanical 
haulage  we  should  have  seen  more  of  it  with  steam  long 
ago,  without  having  to  wait  for  electricity."^ 

Now  the  private  "  Bill,"  which  I  have  here  in  my  hand, 
has  been  prepared  and  brought  in  by  several  gentlemen', 
among  whom  are  .Sir  John  Brunner  and  Sir  Alfred  Hick- 
man, and  is  entitled  "  Canai  Tiallic— A  Bill  to  provide 
better  regulation  of  Canal  Traffic"  .Shortly,  the  intention 
of  the  Hill  is  to  assist  the  formation  of  public  canal  trusts, 
and  to  enable  local  authorities  to  take  over  the  raan.agement 
of  existing  canals,  and  to  subscribe  to  the  expenses  of 
formation  or  promotion  of  public  canal  trusts.  This  Bill  is 
undoubtedly  a  considerable  step  in  the  right  direction,  and 
I  understand  a  deputation  is  being  arranged  to  wait  on 
Mr.  Balfour  to  press  on  the  GoTernment  the  necessity  of 
inaking  this  a  Government  Bill.  The  Iron  Trade  Associa- 
tion is  taking  a  leading  pait  in  the  agitation. 

I  feel  most  strongly  th.at  this  is  a  point  where  the 
chemical  industries,  which  have  as  important  interests  at 
stake  as  the  iron  trade,  should  assist  in  furthering  a  move- 
ment which  can  but  do  good,  and  may  result  in  very 
material  benefit  to  the  trade  and  the  State.  I  wish,  there- 
fore, to  propose  that  this  seel  ion  .should  press  on  the 
Council  of  the  Society  the  advisability  of  a.ssisliug  to  the 
utmost  of  their  power  the  aims  of  the  promoters  of  the  Bill 
and  ihat  the  Council  of  the  Society  of  Chemical  Industry 
should  take  steps  to  be  represented  on  the  deputation. 

I  hope  that  I  haie  said  enough  to  bring  home  to  all  the 
importance  of  internal  water  communication  to  this  country. 
Whether  we  ever  emulate  the  countries  on  the  continent  in 
their  care  for  and  development  of  their  wattrways  only  the 
future  can  disclose.  Practically,  all  we  can  do  at  present 
appears  to  be  to  support  the  Bill  I  have  just  described.  I 
should  like,  however,  in  concluding  my  paper,  to  leave  in 
your  minds  a  broad  question  of  economic  politics  and  a 
theory  regarding  it.  This  is  contained  in  the  extract  I 
have  already  read  to  you  from  words  of  the  great  French 
Commission's  Report  of  1873. 

"  Thus,  when  a  Company  constructs  a  canal,  it  has 
nothing  lo  receive  beyond  the   fares.     It  is  necessary  then 
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that  the  fare  should  suffice  to  redeem  the  cost  of  coastruc- 
tion,  pay  the  maintenance  charges,  and  furnish  the 
diviilend." 

"  But  where  the  State  is  alone  cnucerned,  this  is  not  the 
case.  If  the  canal  piomotes  a,ijricultural  improveiaenls, 
stimulates  the  establishment  of  factories,  facilitates  the 
working  of  mines,  quarries,  forests,  increases  in  a  word  the 
public  wealth,  the  State,  its  inevitable  partner,  takes  its 
share  of  all  such  increased  wealth,  and  that  fhare  is  perhaps 
sufficiently  large  to  do  away  with  the  necessity  for  levying 
any  direct  toll. 

"  It  is  thns  that  the  State  has  been  enabled  to  construct 
and  maintain  roads  without  demanding  any  toll  from  the 
public  who  u?e  them." 

I  wish  to  acknowledge  most  cordially  the  assistance  I 
have  received  in  the  compilation  of  this  paper  from  many 
gentlemen,  amongst  whom  I  tnast  mention  Mr.  H.  II. 
de  .Sails,  Mr.  Barber,  of  the  Liverpool  Chamber  of  Com- 
merce, and  Messrs.  ShetKeld  and  Twinberrow,  of  Newcastle. 


Disccssiox. 

The  CiiAlitMAN  said  that,  for  his  own  part,  he  had 
wondered  at  tlie  apathy  of  the  traders  in  this  country  for 
a  great  many  years  ;  other  countries  had  adopted  quite  a 
different  policy  with  regard  to  inland  navigation.  Hussia, 
which  was  looked  upon  as  such  a  retrograde  nation,  had  of 
late  years  adopted  most  enthusiastically  the  plan  of 
developing  her  canal  systems  and  navigable  rivers  ;  so 
much  so,  indeed,  that  now  it  was  very  difficult  for  an 
English  trader,  carrying  a  material  like  salt,  to  in  any  waj- 
compete  in  Kussia  with  the  native  article.  The  facts,  as 
put  forward  by  Mr.  Carey,  had  been  known  to  the  speaker 
for  a  great  many  years.  The  Governments  of  France  and 
Belgium  published  a  manual  showing  every  mile  of  canal  iu 
their  respective  countries,  the  depth  of  the  canals,  the  size 
of  the  locks,  the  height  of  the  arches,  directions  to  the 
boatmen,  and  all  sorts  of  particulars — where  there  is  a  toll, 
where  a  man  can  get  the  necessary  help,  if  he  wanted  to 
.abandon  his  horse  and  adopt  other  means  of  drawing  his 
boat.  In  England,  everything  was  left  to  the  individual 
trader,  and  it  was,  indeed,  worse  than  that,  because  in  the 
past,  the  legislature  had  permitted  such  a  st.ite  of  things  as 
was  pointed  out  by  Jlr.  Carey — with  such  a  large  propor- 
tion of  the  canals  in  the  hands  of  the  railway  companies, 
whose  interest  it  was  to  stifle  the  canal  and  develop  the 
railway  traffic.  The  policy  of  allowing  the  canals  to  be 
handed  over  to  the  railway  com^panics,  especially  that 
splendid  canal  between  Birmingham  and  London,  had 
created  a  state  of  things  that  would  be  very  difficult  to  get 
rid  of.  It  was  only  now  that  they  understood  in  this 
country  how  very  difficult  it  was  for  the  private  trader,  who 
had  to  deal  with  such  a  condition  of  things  as  we  had  in 
England,  to  compete  with  the  trader  in  America,  Canada, 
Russia,  Belgium,  and  France,  where  the  conditions  were 
such  that  the  Governments  took  it  into  their  own  hands  to 
provide  every  facility  for  canal  traffic,  without  any  toll 
whatever.  It  was  also  difficult  to  get  at  the  cost  of  railway 
traffic,  because  the  railway  companies  had  all  along  con- 
cealed from  the  public  and  from  Parliament  what  their  costs 
were.  He  had  attended  many  sittings  of  the  commission, 
and  whilst  he  heard  the  representatives  of  the  railway  com- 
panics  ask  all  sorts  of  questions,  when  they,  on  behalf  of 
the  traders,  were  asked  to  supply  figures  as  to  cost  of 
carriage,  they  said  it  would  tike  many  years  to  get  out  the 
particulars.  But  there  were  many  railways  in  South 
America,  the  United  States,  and  Canada,  which  furnished 
these  particulars,  and  could  show  each  item  of  the  cost  of 
railway  carriage,  what  it  cost  for  locomotive  work,  for 
maintenance  of  lines,  for  trucks,  &c.,  per  ton  mile,  and  all 
this  was  given  separate  from  the  particulars  of  passenger 
carriage.  If  they  took  the  cost  of  transport  only  on  the 
English  railways,  he  w.as  convinced  ii  would  be  found  to  be 
very  small  apart  from  terminal  expenses,  rent,  or  interest 
on  capital,  and  all  the  expenses  of  warehousing.  It  was 
in  these  latter  items  that  the  enormous  cost  of  radway 
carriage  came  in.  As  shown  in  Mr.  Carey's  paper,  it  was 
very  difficult  to  get  at  figures  of  the  cost  of  canal  carriage. 


for  the-  conditions  varied  go  greatly.     In  this  country  the 
average  boat  load  on  many  canals  was  .about  18  to  20  tons 
and  frequently  not  more  than  two  or   three  boats  could  he 
drawn  in  line,  whereas  in  France,  where  the  load  of  a  train 
of  barges  was  about  300  tons,  the  cost   was  of  course  very 
much  less.     The  whole  ditHeully   of  caaal   traffic    in    this 
countrj-  arose,  as  Mr.  Carey  stated,   from  the  fact  of  the 
slight  depth,  low  bridges,  the  narrowness  of  some   of  the 
canals,  the    smallness    of  the   bo.its,  the    inipossibilitv    of 
utilising  anything   but  horse  haulage  generally,  whilst  iu 
France,  lielgium,  or  Germany,  these  conditions  had  been 
largely  improved  in  the  last  20  years.     Iu  America,  where 
there  were  enormous  ship  canals,  the  cost  was  reduced  to  a 
minimum.      In  that  country,  however,  certain  railway  com- 
panies had  been  able  to   take  traffic  from   poir.t   to  point 
cheaper   than   it  could   be  carried  the  longer  distance  hv 
water,  and  one  railway  manager  said  he  looked  upou  this 
traffic  as  won  back  from  water,  and  that  they  were  preoarcil 
to  carry  it  at  an  exceedingly  low  rate.     \Vhere  the  railway 
lines  were  not  overcrowded,  this  policy  was  sound  financiallv 
and  comnicroially.    He  believed  that  the  railway  managers  in 
this  country  were  waking   up  to  the   fact  that  they  could 
learn    something    from    their   foivigu    competitors.      The 
question  of  the  big  train  load  hud  been  alluded  to,  and  per- 
haps, just  as  the  big  steamer  could  he  worked  more  cheaply, 
comparatively,  than   the  smaller  one,  so,  prohalily,  the  Iii'g 
wagon  and   train   loud    might  enable  companies   to   carry 
goods  at  a  rate  per  ton  per  mile,  with  which  a  smaller  tiaid 
load  could   not   possibly    compare.     This  all   showed   the 
value  of  competition.     In  America,  the  experience  was  the 
reverse   of   what    it    was    in    England,    and    the   railway 
managers  were  actually  entering  inio  competition  with  the 
great  inland   lakes   and  canals.     That  was  a  condition  of 
things  he  would  like  to  see  in  this  country,  but  he  had  not 
much  hope  of  seeing  it.     It   was  difficult   to  compare  the 
railway    conditions     with     those     obtaining     abroad — for 
instance,  in   the    United    States,     land    wa-.    obtained   so 
cheaply  that  many  companies  constructed    their  lines  nut 
of  the  profit  from  the  sale  of  surplus  lands,  and  then  they 
were  told  on  this  side  that  the  American   lines  did  not  pay 
dividends  or  very  little.     In  this  country,  the  cost  of  the 
canals  and  railwa3's  had  been  very  much  heavier  on  account 
of  the  enormous  prices  paid  for  the  laud,  and,  ir.  the  case 
of  the  canals,  the  original  capital  had   in   many  cases  been 
so  \vatereil,  that  the  original  cost  was  hard  to  get  at.    This 
question  of  the   canals  should  be  regarded  as  a  natiocal 
one,  and  he  hoped  they  would  .ipprove  of  the  resolution  to 
the  council  of  the  Society  in  London  to  ask  them  to  raakei 
their  voice  heard  in  this  matter. 

Mr.  Max  ^lusi'itATT  said  he  would  like  to  know  whether 
the  trolley  system  had  been    used  in  any  of  the  continental 
canals.     If  any  scheme  of  canal  connection,  such  as  Ibai 
referred  to  by  ilr.  Carey,  could  be  brought  about,  then  the 
greater  number  of  the  difficulties  he  (the   speaker)  raised 
last  year  (see  Journal,  ."Ist  May,  1901 )  iu  coanection  with 
the   transport   of  chemicals   and   other  goods,   somelinie- 
erroneously  classed  as  dangerous,  would  be  solved.     He. 
however,  suggested  that  the  cost  in  the  matter  of  terminal- 
would  be  very   little   different  in   the  case  of  canal  com 
panics  compared  with   the  same  expenses  incurred  by  llii 
railways.     He   was,    however,  open   to  conviction  on  thi> 
point.     The  terminal  charges  of  the  railway  wen;  ahsolutelj 
scandalous  and  apparently  had  no  real  coanectiou  with  tht 
nctudl  cost,   bat   he  thought  the  actual   cost  of  termiua': 
would  be  about  the  same   on  canals  as  on  railways.    Tliii 
questiou  of  the  terminal  charges  was  the  crux  of  the  mallr) 
of  expenses  for  short  distance  carriage,  fay,  up  to  HI  or  S': 
miles,  and  this  was   likely  to  be  tne   same  on  both  systoiosi 
ThouglT    it    was   a    I'ai't  that   the  railway   companies  haij 
met  them  to  some  extent,  it  lyas,  nevertheless,  true  thtt  thi 
English  trader  was  at  a  great  disadyanlage  as  compared  will 
his   continental  competitor.     The  cojt,  he   understood,  oi 
canals   in  France  was  0- Irf.  per  ton   mile  ;  if  this  could  h 
attained  m  England,  the  cost  of  .sending  goods  to  Londoi 
would  be  about  Is.  Si/,  per  ton.    London  was  a  great  inarkti 
wherever  there  was  such  a   teeming  population  and  wlui 
ever   that   jiopulation   wanted   goods   from   manufacturia 
centres,  as  was   the  case  between  Lancashire  and  Londoi 
cheap  communication  between  these  places  was  of  the  m" 
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ital  importince.  With  regard  to  questions  of  dela3', 
judied  upoD  b_v  Mr.  Carey,  he  did  not  regard  it  as  moinen- 
)iis,  tor,  when  the  waterways  became  virtually  highways  of 
tie  country,  traders  would  become  accustomed  to  the  con- 
ition  of  affairs  and  would  make  .allowance  accordingly, 
rith  regard  to  tlie  Caual  Bill,  now  before  the  House  of 
,'ommons,  he  thought  that  they  should  recognise  the  pioneer 
fork  of  the  Bristol  Chamber  of  Commerce  in  bringing  it 
orward,  and  in  this  connection,  it  was  worth  noting  that 
hambers  of  commerce  were  becoming  a  power  in  the  land 
s  a  means  of  overcoming  the  inertia  of  the  industrial  men 
E  this  country.  He  did  not  think  there  was  the  same 
pathy  as  existed  in  1883,  referred  to  by  the  chairman, 
'his  cpiestion  of  canals  was  ultriicting  more  attention  and 
;  had  almost  become  one  of  practical  politics.  He  believed 
iat  the  help  of  the  chambers  of  commerce  of  the  country 
liould  be  sought  in  favour  of  the  Canal  Bill,  and  he  sug- 
ested  that,  after  the  stipulated  time  laid  down  by  the 
ociety's  rules,  Jlr.  Carey  should  read  his  paper  before 
JO  Liverpool  Chamber  of  Commerce.  He  seconded  the 
esolution  proposed  by  the  reader  of  the  paper. 

Mr.  El'staoe  C.\uey  s.aid  that  ho  had  always  found  the 
lauagers  of  railway  companies  very  reasonable.  They 
ad  their  own  dilKculties  to  deal  v.-ith,  and  one  of  the.se  was 
ie  enormous  price  the  railways  had  had  to  pay  fjr  land, 
'heir  dividends  were  not  excessive.  He  understood  the 
sader  of  the  paper  to  say  that  the  canals  in  France  are 
ablic  property,  as  the  high  roads  are  here. 

The  Chairm\n"  :  To  a  large  extent. 

Mr.  ErsT.icn  Carev,  continuing,  said  he  did  not  see  why 
icy  should  not  be.  It  had  been  a  very  much  discussed 
latter  whether  the  nation  should  not  own  the  railwa3's  and 
tlow  the  companies  to  have  running  poivers  over  them, 
hat.  however,  was  not  now  within  the  range  of  practical 
olitics,  hut  they  might  face  the  problem  as  far  as  ihe 
waership  of  canals  is  concerned.  With  regard  to  the 
irge  American  wagon,  it  was  a  question  as  to  how  far  its 
?e  would  be  practicable  with  the  quick  c'lrres  of  the 
Inglish  railway  sidings,  public  and  private.  The  majority 
f  works  would  have  to  be  remodelled  if  the  4i)-lou  wagon 
ere  to  come  into  general  use. 

Dr.  CAiii'iiEr.L  Cri  pW'n  said  that  the  reader  of  the  paper,  in 
lie  of  his  calcul.ations,  compared  the  capacity  of  the  canals 
ith  that  of  railways  by  talking  the  maximum  tonnage  that 
nuld  pass  continuously  through  the  canal  locks,  but  he 
id  not  take  the  maximum  number  and  weight  of  trains 
lat  could  get  along  the  railways.  He  took  the  number  of 
rains  actually  running.  There  were  very  few  railways  on 
■hich  the  maximum  number  of  trains  possible  was  run. 
'hen  the  trains,  he  thought,  would  be  heavier  in  the  future, 
le  had  calculated  on  the  basis  of  an  average  of  90  tons, 
ut  up  to  200  was  not  uncommon,  and  there  was  no  doubt 
lat  this  would  increase.  In  short,  an  excessive  relative 
irrying  power  for  the  canals  had  bL'en  assumed. 

Mr.  EusTACi-:  Caret  said  that  for  the  last  30  yi.-ars  they 
ad  had  200-ton  trains,  but  a  great  many  train  loads  were 
ery  light. 

Dr.  Camtbell  Brown  thought  the  average  in  future 
■ould  be  200  tons. 

Mr,  Arthur  Caret,  in  his  reply,  said  that  he  did  not  think 
3ey  could  hope  that  the  British  railway  hnes,  even  in  the 
iture,  would  equal  the  American  lines  in  cost  or  charge  for 
irriage  of  goods.  Wiih  the  present  freight  charges,  it 
lok  about  40  per  cent,  of  the  gross  earnings  of  our  railways 
I  pay  4  per  cent,  on  the  capital.  They  could  not  therefore 
spect  any  very  revolutionary  reduction  in  the  charges 
lude.  In  reply  to  Mr.  Muspratt.  he  might  say  that  a 
oily  system  of  electric  haulage  worked  out  by  ilefsrs. 
lemens  and  Halske  wa»,  he  believed,  about  to  be  adopled 
1  one  of  the  Belgian  canals.  In  reply  to  Dr.  Campbell 
town,  the  only  object  of  his  calculation  as  to  the  relative 
irryiug  power  of  canals  and  railways  was  to  Iry  to  show 
.lat  the  money  spent  per  mile  on  a  double  line  of  railway 
I'uld  be  fairly  compared  with  the  10,000/.  per  mile  for 
eanal.  He  thought  that  the  figures  quoted  did  show  this, 
be  object  of  his  paper  had  been  to  emphasize  the  fact  that 
auufacturers  in  this  country  had  to  pay  about  three  times 
much  for  the  carriage  of  goods  per  mile  as  their  rivals  in 


America,  France,  Belgium,  and  Germany.  This  was  the 
vital  fact,  and  the  development  of  water  carriage  seemed  the 
only  way  out  of  the  difficulty. 

In  conclusion,  the  following  resolution  was  put  to  the 
meeting  and  carried  unanimously: — 

"  That,  in  view  of  the  great  importance  to  the  industries 
of  this  country  of  the  means  of  internal  navigation,  the 
Council  be  requested  to  do  all  in  their  power  to  support  the 
private  Bill  on  Canals  (Canal  Traffic  Bill)  now  before  the 
House  of  Commons,  aud  to  take  steps  to  be  represented  on 
the  deputation  which  the  Iron  Trades  Association  and  the 
chambers  of  commerce  are  organising  to  wait  on  the  First 
Lord  of  the  Treasury  to  press  on  him  the  necessity  of 
making  the  BUI  a  Government  measure." 


2.0  nil  on  ^rrtioit* 


Meeting  held  on  Monday,  Jta;/  jl/i,  1902. 


MR.    OTTO    IIEHNKB    IN    THE    CHAIR. 


THE   PRODUCTIOX    OF    MI.VKD    CARIUDKS    OF 
MANGANESE   AND   CALCIUM. 

BY    J.    S.    S.    im\ME    ANn    VIVIAN    B.    LEWKS. 

The  steady  advance  in  the  use  of  acetylene,  especially 
on  the  Continent,  has  led  to  many  efforts  being  made  to 
cheapen  the  manufacture  of  calcium  carbide  from  which  it 
is  produced,  and  as  the  chief  factor  in  the  cost  of  this 
material  is  the  electrical  energy  necessary  to  bring  the  lime 
and  carbon  to  the  required  temperature  to  cause  interaction 
aud  produce  the  carbide  in  a  fused  form,  most  of  the 
attempts  have  been  made  in  the  direction  of  raising  the 
material  to  the  highest  possible  teraper.ature  by  various 
devices  and  then  applying  sufficient  current  to  complete  the 
action.  Several  so-called  preheating  processes  have  been 
proposed  and  patented,  the  best  known  of  which  are  those 
devised  by  Kctei  and  Landm,  but  so  far  all  attempts  to  show 
any  great  commercial  superiority  have  proved  futile,  a 
result  which  is  not  to  be  wondered  at  when  one  considers 
that  all  such  processes  necessitate  the  employment  of 
special  plant,  introducing  one  or  more  operations,  and 
although  the  carbon  monoxide  obtained  from  the  electric 
furnace  may  be  used  as  a  source  of  heat,  yet  it  is  doubtful 
whether  anything  is  to  be  gained  by  such  preheatinir,  espe- 
cially when  it  is  remembered  that  the  raising  of  the  material 
the  first  few  hundred  degrees  will  require  nothing  like  the 
electrical  energy  necessary  to  raise  the  temperature  from  an 
ordinary  furnace  heat  to  that  of  the  electric  arc. 

When  acetylene  was  first  introduced  as  an  illuminant,  one 
of  the  chief  troubles  that  militated  against  its  success  was 
the  difficulty  in  finding  a  burner  which  would  satisfactorily 
consume  it  in  such  a  way  as  to  develop  its  full  illuminating 
power,  and  yet  to  prevent  carbonisation  of  the  burner  tip 
and  smoking  of  the  flame  after  a  few  hours'  burning.  It 
was,  however,  found  that  if  acetylene  were  diluted  with  anv- 
thing  over  25  per  cent,  of  hydrogen,  this  trouble  disappeared, 
but  that  the  dilution  lowered  the  illuminating  value  of  the 
acet^'Iene  present  in  the  mixture  in  a  far  greater  ratio  than 
the  increase  in  volume  would  have  led  one  to  expect,  and  a 
series  of  experiments  made  by  one  of  the  authors  showed 
that  if  the  diluting  gas  used  with  the  acetylene  contjioed 
30  per  cent,  of  methane  this  trouble  disappeared  and  the 
acetylene  gave  its  full  enrichment  value. 

Experiments  were  then  made  on  a  laboratory  scale  with 
a  dynamo  giving  a  current  of  20  to  25  umpires  at  65  to 
70  volts  to  see  if  it  were  possible  to  make  a  mixed  carbide 
of  manganese  .and  calcium,  and  if  so,  the  action  of  hot  water 
upon  it  would  have  been  to  yield  a  mixture  of  acetylene 
with  hydrogen  and  methane,  which  would  have  burnt  at 
small  "  Bray  "  nipples  without  the  risk  of  carbonisation  and 
consequent  smoking  of  the  flame. 
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In  these  cxpetiments  a  small  plumbago  crucible  and  a 
carbon  rod  ■;  in.  in  diameter  formed  the  respective  poles 
and  the  experinicuts  proved  en  succcf>ful  th;it  tlic  idea 
su.'"es!od  itself  that  not  only  might  a  mixed  carbule  of 
eonrineicial  value  be  prepared,  but  that  by  taliin;;  the 
manganc^ie  in  the  form  of  pyrolusile,  and  using  a  small 
e.xcess  of  coke  or  other  form  of  carbon,  the  heat  of  the  arc 
would  liberate  oxygen  from  the  pyrolusite  and  tlie  heat 
produced  by  the  rapid  eoinbustion  of  the  excess  of  carbon 
with  this  oxygen  would  hasten  the   action  and  economise 

current.  ,  ■ ,    ■ 

It  also  seemed  probable  that  as  the  manganese  carbide  is 
formed  at  a  considerably  lower  temperatarc  than  that 
needed  to  produce  calcium  carbide,  and  is  also  more  easily 
fusilile,  it  might  act  as  a  flux  to  the  mixture  of  lime  and 
cai-bi  n'  and  bring  about  their  interaction  with  a  smaller 
amount  of  current. 

Protection  was  taken  for  this  procesp,  ;n  1S9G,  and  in  1897, 
Maie  took  out  a  patent  for  adding  .5  to  1.^  per  cent,  of 
'  oxiile  of  manganese  '  to  the  usual  charge  of  lime  and  coke 
in  the  carbide  furnace;  and  in  August,  1S9!»,  Sunye  states 
that  he  experimented  with  the  process  at  the  "  Georges  de 
Chatiles"  carbide  works  at  St.  Beron,  Savoy,  where  fur- 
naces of  the  lleroult  type  are  used  for  the  manufacture  of 
caleium  carbide. 

The  cunchisions  arrived  at  by  Sunye  were  that  carbide 
enuld  be  made  by  this  process  in  one  half  the  time  needed 
to  make  carbide  under  ordinary  conditions  witli  the  s;inie 
current,  that  it  saved  3.')  per  cent,  in  cost,  and  that  the 
caibidc  formed  xielded  10  per  cent,  more  gas. 
As  far  as  the  authors  have  been  able  to  ascer- 
tain, these  results  were  only  made  public  in 
documents  us-ed  in  the  attempted  exploitation 
of  the  process  in  England,  but  if  correct  were 
so  remarkable  that  it  appeared  expedient  to 
attempt  their  verification. 

The  first  thing  done  was  to  repeat  the 
laboratory  experiments  of  1897,  using  the 
same  dynamo  and  apparatus  as  before.  With 
lime  and  coke  mixtures,  porous  masses  of 
calcium  carbide  were  obtained.  With  man- 
ganese dioxide  and  coke  mixtures,  fused 
"  buttons  "  of  manganese  carbide  were  ob- 
ta'iad  with  case.  Kxperiracnts  were  then 
made  with  various  mixtures  of  lime,  man- 
ganese dioxide,  and  coke.  If  the  proportion 
of  lime  used  was  small,  there  was  no  difhcully 
in  obtaining  buttons  of  the  carbide,  but  with 
higher  proportions  fusions  did  not  take  place, 
and  only  a  porous  mass  was  obtained. 

A  series  of  three  experiments  was  made,  after  several  pie- 
limiuory  trials,  with  varying  proportions  of  manganese 
dioxide" and  lime,  the  result  being  shown  in  the  following 
table:  — 


the  experiments  seemed  to  show  fairly  conclusively  (he 
possibility  of  making  mixed  carbides  of  manganese  and 
lime  which  would  yield  mixtures  of  acetylene,  methane,  and 
hydrogen. 

Under  these  conditions  one  of  the  authors  applied  to 
Mr.  K.  (i.  Worth,  of  the  Acetylene  llhimiuating  ('(>mpany, 
to  allow  some  experiments  to  be  made  on  a  large  scale 
in  the  carbide  crucibles  at  Foyers,  a  request  which  was 
acceded  to  in  the  most  generous  manner,  and  a  long  series 
of  experiments  was  carried  out  under  the  aUle  supervision 
of  Mr.  1'.  C.  Day,  who  carefully  noted  all  the  necessary 
data,  and  forwarded  the  ingots  formed  for  analysis. 

The  determinations  made  were  gas  yield  per  kilo,  of 
carbide,  percentage  of  true  carbide  in  the  ingot,  and 
analyses  of  the  gas. 

for  the  first  scries  of  experiments,  \os.  1  to  h,  Ham- 
bcrger's  method  «as  employed  for  estimating  the  gas  yield, 
namely,  decomposing  the  carbide  with  brine,  and  estimat- 
ing the  loss  of  weight.  Since,  in  every  ease,  the  gas  wjs 
shown  by  analysis  to  consist  of  nearly  pure  acetylene,  the 
loss  of  n-cight  could  be  calculated  as  all  due  to  acetylene, 
the  error  iiilrodueed  by  such  an  assumption  being  less  than 
the  experimental  errors. 

For  the  manganese  carbides,  Nos.  Ih  to  4/),  the  gas  yields 
per  kilo,  were  obtained  by  direct  measurenuut. 

To  obtain  samples  of  the  gas  for  analysis  a  special 
apparatus  was  employed  in  order  that  the  water  in  contact 
with  tlu'  carbide  might  he  heated  to  the  boiling  point.  Th« 
arrangement  is  shown  in  the  figure.    A   is  a  wide  glass  tube. 


Mixtures.    , 

Theoretical  Gas. 

Gas  evolved. 

MaiKt.incse  j  ^ 
Dioxide.     ''"'"" 

Coke. 

1-5 
25 
8-2 

Methane 

and 
Hydrogen. 

Acety- 
lene. 

Methane 

and 
Hydrogen. 

Acety- 
lene. 

2-5            1-0 
6-0         1     1-0 
7-0        1    1-0 

51-0! 
03-16 
7(!-25 

4S-37 

31 -84 
•23-75 

44-08 

81-2 
69-75 

55-92 

15-8 
10-25 

The  results  show  that,  with  a  high  proportion  of  manganese 
dioxide,  the  amount  of  manganese  carbide  foimed  becomes 
greater,  whilst,  with  a  low  r.alio  of  manganese  to  lime,  con- 
siderably more  than  the  theoretical  amount  of  calcium 
carbide  was  obtained.  In  considering  these  results,  it  must, 
however,  be  remembered  that  all  the  material  does  not  enter 
into  combination,  neither  is  it  possible  to  obtain  fnsion 
except  in  small  poi  lions  of  the  mass.  la  a  further  experi- 
ment, the  ratios  being  manganese  dioxide  G,  lime  1,  the 
product  yielded  a  gas  almost  in  agreement  with  theoretical 
values. 

The  current  at  the  author's  disposal  was  so  low  tliat  it 
was  impossible  to  form  any  idea  as  to  whether  the  addition 
of  the  manganese  diciide  gave  any  practical  economy,  but 


having  a  lamp  chimney  surrounding  it  so  that  steam  migh 
be  blown  through.  !5  is  another  wide  glass  tiilic,  conuectec 
with  A  by  tliick-walltd  rubber  tubing,  and  coulainiu) 
sufficient  mercury  to  fill  A.  The  carbide  was  dropped iut 
A,  and  mercury  driven  up  until  the  capillary  gas  tub 
leading  from  it  was  full  of  mercury.  The  gas  was  collccie 
in  a  large  bottle,  (',  fillid  with  brine,  this  being  eonncclv 
■with  a  reservoir  bottle,  (".  Before  generating  the  gas  au' 
mak'rg  the  connections,  the  brine  was  driven  up  into  th 
Y-tuhe,  so  that  entry  of  air  was  impos'ible.  On  letiin 
water  in  by  the  tapped  funnel,  the  gas,  as  generated,  passe 
over  and  was  collected  in  ('. 

A  special  gas  burette,  D  1)',  also  filled  with  brine,  serve 
to  measure  the  gas,  the  burette  having  a  capacity  of  250  ci 
between  the  taps.  The  gas  was  passed  into  l>  at  a  pressiii 
slightly  above  that  of  the  atinospliere,  and  then  by  discoi 
neoting  the  reservoir  C,  and  opening  the  tap  to  the  nir,  th 
gas  was  brought  to  aimosjdieric  pressure  before  being tlri  'e\ 
into  the  Ilempel  pipette  K,  which  contained  nmiiiouiac:| 
euprous  chloride  for  the  absorption  of  the  aeitylenc.  , 

In  order  to  test  the  appar.afus,  i.'iDc.c.  of  a  mixture  ooij 
taining  21S  c.c.  of  acetylene  wi;h  1.5-3  c.e.  of  melhane,  an 
ie'7  c.c.  of  hydrogen  was  driven  into  the  absorptio 
pipette.  The  residual  gas  measured  exactly  3-'  e.c,  boiu 
in  exact  agreement  with  the  total  volumo  ot  methane  an 
hydrogen. 

To  "lest  the  ciior  which  might  be  inlrcduced  by  ii 
remaining  bet«een  the  piices  of  carbide  and  occluded  ai 
both  of  which  it  was  impossible  to  diive  out  coniplelii 
with   mercury,   experiments   were    made  with    u   norm 
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ium  oarbide.  It  -was  found  that  from  the  230  c.e.  of 
ylene  there  ivouKl  alwaj-s  he  left  about  1  e.c.  of  air. 
iDtroducing  the  carbide  in  fairly  large  pieces  this  volume 

lessened,  but    auother    and    more    significant    error 
Ited,   because  it   was  not  easy  to   obtain  representative 
ps. 
'slimafion  of  Man<](mese   and   C ale  mm. —The.   carbide 

decomposed  by  distilled  water  and  dried  thoroughly. 
;ral  methods  were  tried  for  the  estimation,  but  the  only 
factory  one  was  so  tedious,  and  the  results  of  such 
Ecient  importance,  that  to  carry  out  estimations  in  all 
s  was  out  of  the  c|uestion. 

may  be  well  to  place  on  record  some  of  the  r-sults 
hree  of  the  methods  tried. 

/  Method. — H)-  twice  treating  with  ammonium  acetate 
imove  the  iron,  and  twice  precipitating  the  manganese 

bromine  water  and  ammonia,  finally  estimating  the 
nm  by  ammonium  oxalate. 

he  objection  to  this  method  was  the  large  volume  of 
filtrates,  and  to  obviate  this  the  following  was  tried  : — 
id  Mrthod. — The  iron  and  manganese  were  twice 
ipitated  together  by  bromine  water  and  ammonia.  The 
;hcd  precipitate  was  dissolved  in  hydrochloric  acid,  and 
B  precipitated  with  ammonium  acetate.  The  filti-ate  from 
iromine  water  and  ammonia  was  treated  for  calcium. 


3rd  Method. — After  removal  of  iron  by  the  acetate 
process,  the  manganese  was  precipitated  as  sulphide.  This 
method  is,  according  to  Freseuius,  the  only  satisfactory  one, 
and  the  authors'  experiments  fully  bear  this  out. 

A  comp.arisou  of  tho  results  by  the  three  methods  Is 
given  below  ;  — 


First 
Method. 

Second 
Method. 

Third 
Method. 

M.-mgauese  per  cent,  in  top 

of  ingot. 
Manganese     per     cent,     in 

bottom  of  ingot. 

0-77 
0-74 

0-33 
0-.S07 

0-616 
0-066 

The  experiments  at  Foyers  were  ivU  carried  out  nnder 
the  same  conditions,  the  current  being  kept  at  5.5  volts, 
1,000  amperes,  as  nearly  as  possible,  the  crucible  being 
of  plumbago,  witli  a  carbon  electrode  fi  ins.  square. 

Two  series  were  run,  the  members  of  which  are  numbered 
respectively  1,  2,  &c.,  and  16,  26,  &c.  In  the  first  series 
the  manganese  dioxide  was  in  the  proportion  of  ,'),  10, 
15,  20,  and  25  per  cent.,  calculated  on  the  lime  and  coke 
present,  or  in  the  percentages  given  in  the  talile,  taking  the 
whole  amount  of  material. 


Table  I. 


al 
ber. 

Pounds  of  Material  used. 

Percentages  of  Materials. 

Power. 

Net 
■Weight  of 

Coke. 

Lime. 

Manganese 
Oxide. 

Coke. 

Limo. 

Manganese 
Oxide. 

Volts. 

Amperes. 

Kdowatts. 

Kilowatt 
Houi-s. 

Ingot  per 

Kilowatt 

Hour. 

lb 

1 

ib 

2 

» 

« 

5 

34 

4i 

75 
•SO 
40 
80 
40 
40 
40 
21 
21 

100 
100 
50 
100 
50 
50 
50 

9-75 
9-75 

8-5 
5-25 
17-5 
12-5 

IS 

22-5 
45 
45 

42-86 

42-44 

42-0 

4U-5 

39-03 

87-03 

35-.5fi 

'27-72 

27-72 

67-14 
53  05 
52-48 
50-04 
48-78 
46-30 
41-44 
12-87 
12-87 

i-51 
5-51 
8-S6 
12-19 
16-67 
20-0 
59-41 
59 -41 

67 

54 

.■;5-4 

67 

55 

58 

61 

68-5 

68-0 

870 
1,100 
1,0-21) 
1,000 

950 
1,040 
1.200 

900 

480 

40-6 

.W-4 

50-5 

67 

62-5 

UO-3 

73-2 

52-7 

27-8 

188-5 
133-7 
127-1 
128-3 
105-0 
105-5 
109-8 
30-7 
22-8 

Lbs. 
0-34 
0-20 
0-28 
0-16 
0-2S 
0-26 
0-S3 
0-80 
0-34 

Table  II. 

\ature  of  Ingot. 

Gas  yield, 

Litres 
per  Kilo. 

Composition  of  Gas. 

Per  Cent. 

of  Acetylene 

in  Gag. 

Composition  of  Ingot. 

ial  Nuniber. 

Calcium 

Carbide 

from  Gas. 

Manganese 

Carbide 

Gravimetric. 

318 

281 

293 

289 

275-5 

•205-0 

200-6 

251-7 

252-2 

27t-3 

301-0 

287-7 

2U-76 

241-2 

Pui-e  acetylene 

V  Xearly  pure  acetylene  -. 

»              » 

Methane  and  hydrogen . 

100 
99-4 
99  28 
99-42 
99-30 
99-30 
99-32 
99-08 
99-2). 
99-24 
99-36 
99-40 
Traces 

91-6 
80-7 
84-0 
s-i-0 
79-0 
70-0 
74-8 
72*2 
72-3 
78-7 
80-25 
82-50 
Traces 

1  Very  spongy [ 

Clean  crystalline 

\  Very  spongy i 

|Spongy [ 

1  Less  spongy | 

\  Fairly     clean,     witli  f 

S     nodules t 

.Yellow      ingot,     green 
crust. 

ttom 

p '.'.'..... '.'...'. 

ttflm 

P 

ttom 

P 

ttom 

P 

ttom 

97-43 
98*37 

will  be  seen  that  very  little  appeal's  to  be  gained  by 
iddition  of  manganese  even  in  fair  proportions,  the 
•eight  of  ingot  pel-  kilowatt  hour  ia  no  case  rising  to 
jbtained  for  a  simple  lime  and  coke  mixture  made  in 
3Cond  series.  When,  however,  the  m.anganese  dioxide 
large  excess  of  the  lime  (36),  a  remarkable  efliciency 
.  ived  at  when  the  conditions  of  current  are  practically 
Ial.  With  a  low  current  density,  however,  and  using 
'  ilar  mixture  to  that  used  for  36,  the  efficiency  drops 

again  to  about  the  normal,  46. 

ormation  as  to  the  nature  of  the  ingot  is  given  in 
'.  II.    For  ingots  obtained  in   the  first  series  (I — 5), 


portions  from  both  the  top  and  bottom  of  the  ingot  were 
examined  ;  but  in  some  cases,  whilst  the  top  portion  gave 
the  best  gas  yield,  in  others,  this  was  obtained  from  the 
bottom  portion. 

In  the  table,  in  the  column  giving  percentage  of  acetylene 
in  the  gas,  the  figures  show  the  percentage  absorbed  by 
alkaline  cuprous  chloride;  but  it  will  be  remembered  from 
the  description  of  the  apparatus  that  it  was  impossible  to 
entirely  get  rid  of  occluded  air,  and  this  mainly  represents 
the  difference  between  the  figures  given  and  the  theoretical. 
The  volume  of  gas  remaining  unabsorbed  -was  so  small  that 
it  was  impossible  to  determine  whether  it  contained  traces 


768 


JOURNAL  OF  THE  SOCIETY  OP  CHEMICAL  INDUSTRY.  [Juneie.iwB. 


of  hydrogen  and  marsh  gas  ;  certainly  it  showed  no  signs 
of  inflammability.  We  may  therefore  conclude  that  for  all 
practical  purposes  the  carbide  in  all  these  cases  was  com- 
mercial calcium  carbide,  with,  at  the  most,  only  minute 
traces  of  manganese  carbide. 

By  far  the  most  interesting  results  were  those  obtained 
in  the  third  and  fourth  experiments  in  the  second  series 
(3h  and  ib}.  Here  we  find  that  the  ingot  is  practically 
pure  manganese  carbide.  The  substance  varied  in  colour 
from  a  yellow  to  a  silvery  whiteness,  and  was  extremely 
dense  and  hard.  The  ingots  were  surrounded  by  a  bright 
.rreen  crust.  The  substance  was  practically  unacted  upon 
bv  cold  water,  but  at  a  temperature  of  about  70'  C.  gas  was 
rjpidly  evolved,  sufficient  heat  being  liberated  to  maintain 
the  action.  According  to  Moissan  (Comptes  Rend.,  122, 
421),  pure  manganese  carbide  is  decomposed  by  water  in 
the  cold. 

At  fir.-.t  the  residue  was  nearly  white,  of  a  gelatinous 
consistency,  undoubtedly  manganous  hydrate,  but  this 
rapidly  turned  brown  on  exposure  to  air. 

The  theoretical  yield  of  the  mixture  of  marsh  gas  and 
hydron-cn  from  manganese  carbide  is  2.">r21  litres  per 
kilo.  '^Tho  gas  yields  shown  in  Table  II.,  36  and  46 
respectively,  correspond  to  90 -2  and  30  ptr  cent,  of  manga- 
nese carbide,  these  low  results  being  duo  to  portions  of  the 
green  crust  which  it  was  imiiossible  to  completely  remove 
in  all  eases.  Since  the  green  crust  is  not  attacked  by  dilute 
acid,  it  was  possible  to  treat  the  residue,  after  generation 
and  measurement  of  the  gas,  with  dilute  hydrochloric  acid, 
estimate  the  residue,  and  then  by  subtraction  from  the 
weight  of  original  material  obtain  the  necessary  correction. 
For  36  the  corrected  gas-yield  was  240-30  litres  per  kilo., 
equivalent  to  98  per  cent,  of  real  manganese  carbide,  a 
figure  agreeing  closely  with  that  obtained   by  gravimetric 

analysis.  ^     ,-,         r<      r  i 

Gravimetric  Anal;/sis  of  Manyaiiese  Cariides.— Careful 
analyses  were  made  of  carbides  36  and  16,  with  the  following 
results  :  — 


Jlangancse,  Mn 

Silicon.  Si 

Iron.  Fe 

Calcium,  Ca., .. 


36. 


46. 


er  Cent. 

Per  Con 

92-77 

92-C.7 

0-50 

0--25 

Traces 

o-i« 

Tj-accs 

Traces 

^Manganese  bilicide,  MuaSi 

Manganese  carbide,  jNInaC 

Iron  and  calcium  compounds 


ib. 


Per  Cent. 

2-41 

97-43 

Traces 


I'er  Cent. 
1-22 

9S-S7 
races 


99-87 


99-39 


The  gas,  therefore,  consisted  of  equal  volumes  o: 
methane  and  hydrogen,  with  only  the  smallest  traces  o 
acetylene. 

Thermal  calculations  in  relation  to  the  production  o 
carbides  are  not  of  much  value,  since  the  data  to  bi 
obtained  are  not  very  reliable,  and  of  the  diifereut  valac; 
ascribed  to  the  same  reaction,  quite  an  arbitrary  choici 
must  be  made.  Tlius,  for  the  heat  of  formation  of  calciun 
carbide,  Forcrand  (Comptes  Rend.,  120,  086)  gives  —Oil 
calories,  whilst  iu  the  excellent  little  "  Taschenbuch  fii 
den  Acetylen-Tcckuiker,"'  a  value  -^  39(1  calories  is  given 
Again,  it  is  difficult  to  say  at  what  temperature  the  reaction 
take  place,  and  not  only  does  this  affect  the  amount  c 
heat  necessary  to  raise  the  materials  themselves  to  th 
temperature  of  reaction,  but,  as  is  well  known,  the  speciti 
heat  of  carbon  rapidly  increases  with  rise  of  temperalur< 
until  at  the  temperature  of  the  electric  furnace  it  ha 
reached  a  normal  poiut,  i.e  ,  when  the  atomic  heat  equal 
6-6  nearly. 

Assuming,  however,  a  temperature  of  3,000'  C.  for  tt 
production  of  calcium  carbide,  and  1,500°  C.  for  manganc!^ 
carbide,  the  following  calculations  approximate  to  th 
truth  :  — 

Calcium  Carbide.— CaO  -)-  3C  -=  CaC.  +   CO. 


hpecinc  neai  oi  miie 

,,         „      „  carbon 

o-« 

T 

.3,000° 

!>fi  grms.  CaO  to  S,()00°  C.  :  — 
a  00(1  X  0*2  X   56  . 

33,000  cal 

3ti  grms.  C  to  3,000^  C.  :— 

3,003  X  0--t5  X  36 
Heat      fur      decomposition 

45,000 

of 

CaO 

145,000 

227,200 

Heat  of  combination 

CaC 

1  .... 

3,900 

" 

CU. 

26.100 

30.(100 

Then 

2-27, 

200 

30,000 

197, 

200 

These  results  agree  with  the  composition  given  below, 
assuming  the  silicon  is  combined  -with  manganese  to  form 
Mn^Si,  the  remaining  manganese  being  calculated  to 
manganese  carbide. 


1st  dultrminition 
2nd 

.-;rd 

M»-an 


36. 


Methane.    H.vdrogBn. 


43 
to 
60 

49'S 


52 
60 
50 

60-7 


46. 


49 

51'8 

60 

60-3 


81 

48-2 

50 

49-7 


Methane.     Hydrogen. 


Analysis  of  Gas  from  Manganese  Carbides.— -Vhe  gas 
was  first  driven  into  alkaline  cuprous  chloride  solution, 
when  traces  of  acetylene  were  shown  to  be  present,  but  no 
contraction  sufficiently  great  to  be  measured  oceuned  'J  he 
gas  was  then  exploded  with  oxygen,  and  the  carbon  dioxide 
produced  absorbed  hy  potash. 


Manyaiicse  Carbide— SMnO.  -t-   7C  =  Mn^C  -^  6C0 
Specific  heat  of  MnOs 0-10 

c 0-.15     T      i.soo"  ; 

2G1  sruis.  MuOj  to  1,500°  C.  :— 

261  X  0-l(i  X  1,500 0-2,OtG 

84  grms.  C  to  1,500°  C  :— 

SI  :;  0-45  X  1,500 50,700 

*I!cat  for  decomposition  of  3MnOi 119,310 

3  X  63,000 1S9,0(HI 

30s,31fl 

Heat  of  coiiiblnalion,  MnjC  . . .         5,20fj  j  HauKi-uil 
GUi).... 
2i',,100  X  6 ISC.BOO 

161.S0O 

-heat 30S,3W 

-f  heat 101,800  j 

- 146,540  ! 


It  appears,  therefore,  that  from  these  theoretical  ca 
siderations  there  is  not  likely  to  be  much  economy  in  t 
matter  of  current,  when  manganese  dioxide  is  added  to  t 
mixture,  a  point  fully  borne  out   by   the  experimeDts 

a  large  scale.  ^        j  •     i. 

The  authors  have  been  unable  to  find  data  as  to  l 
fusing  points  of  calcium  and  manganese  c.irbides,  but  th 
the  latter  is  much  lower  than  for  the  calcium  carbide 
certain,  for  Mr.  Day  noted  that  not  only  did  the  msngan.- 

'  Le  Chatelier  (Comptos  llcnd.,  122, 80). 
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carbide  become  quite  fluid  in  the  furnace,  but  appeared  even 

0  boil.  This  may  account  for  the  high  efEciencv  of  pro- 
iuction,  since,  owing  to  greater  fluidity  of  tlie  manganese 
;arbide,  more  material  would  be  rapidly  brought  under  the 
nflucuce  of  the  arc. 

The  great  difficulty  is  to  satisfactorily  explain  the  almost 
mtire  absence  of  manganese  in  the  carbides  of  the  first 
leries,  and  the  absence  of  calcium  in  the  manganese  carbide 
if  the  second  series.  At  18^  Moissan  (Comptes  Kend.,  HQj 
i02)  found  calcium  carbide  to  have  a  density  of  2 '22,  whilst 
le  found  the  density  of  manganese  carbide  at  17"  to  Iie6-,s9 
Comptes  Kend  ,  122,  ■1'22).  If  manganese  carbide  were 
ormed  together  with  the  calcium  carbide,  owing  to  its  much 
;reater  density,  it  might  be  expected  to  appear  in  the 
ower  portions  of  the  ingots,  but  no  evidence  was  found  of 
his  having  taken  place,  and  until  further  experiments  have 
leen  made,  the  authors  do  not  feel  justified  in  at  present 
illering  any  explanation  of  these  peculiar  results. 

Su'iimari/. — From  the  experiments  there  seems  to  be  no 
idvantage  in  mixing  oxide  of  manganese  with  the  lime 
ind  coke  ordinarily  used. 

Manganese  carbide  of  great  purity  from  a  commercial 
tindpoint  could  be  made  with  a  low  current  expenditure  if 
,  demand  for  it  should  arise. 

A  mixed  illuminating  gas  consisting  of  methane,  hydrogen, 
nd  acetylene  could  be  prepared  from  a  mixture  of  man- 
auesc  and  calcium  carbides  in  a  suitable  generator,  the 
cat  produced  by  the  action  of  calcium  carbide  and  water 
eing  sufficient  to  bring  about  reaction  between  manganese 
arbide  and  another  portion  of  the  water. 

There  is  no  evidence  that  a  mi.xed  carbide  of  manganese 
nd  calcium  has  been  obtained  in  these  experiments  on  a 
irge  scale.  It  appears  that,  with  an  excess  of  lime, 
ilcium  carbide  alone  was  formed,  but  with  a  considerable 
«ess  of  manganese 
ioxide,  the  carbide  of 
langanese   in  a   nearly 

are  state  resulted. 

Since  the  conclusion 
f  these  experiments,  a 
uper  has  been  published 
Y  Tucker    and  Moody 

his  Journal,  1901, 
71)  on  "The   I'roduc- 

on    of   Ethylene   from 

lorganis  Sources,"  and 

e  authors  make  refer- 

ice  to  attempts   to  pre- 

•re     mixe<l      carbides, 

eluding  those  of  man- 

nese      and      calcium. 

ley  state  that  "it  was 

and  impossible  to  make 

is  mixture,  since  man- 

nese   carbide  requires 

ite  different  conditions 
f   its   formation    than 

!   calcium   compound. 

1  evidence  of  the  pres- 

,;e  of  manganese  car- 
le was  ever  obtained, 

it  element  always  appearing  as  a  metallic  button." 

The  contention  that  quite  different  conditions  are  required 
the  production  of  manganese  carbide  is  not  borne  out 

our  experiments.     A  reference  to  Table  I.   shows  that 

nganese  carbide  was  readily  formed  with  great  economy 

ier  the  same  current  conditions  as  for  calcium  carbide, 
a  small  scale  we  also  show  that  a  mixed  carbide  can  be 

pared. 

I'rom  the  paper  by  Moody  and  Tucker  it  does  not  appear 

1  t  they  made  any  examination  of  the  "  metallic  button  " 
'  ained  in  their  experiments,  and  the  authors  of  this  paper 
'  ik  that  had  some  of  these  metallic  buttons  been  crushed 
'  tested  with  water  at  its  boiling  point,  a  mixture  of 
I  hane  and  hydrogen  would  have  resulted,  showing  the 
1,'ons  to  be  commercial  manganese  carbide. 

teference  should  be  made  to  the  nodules  found  by  us  in 
c  )ide  j,  1st  series.  Analysis  showed  conclusively  that 
h  nodules  consisted  almost  entirely  of  silicides  of  man- 


ganese and  iron,  the  remainder  being  small  quantities  of 
calcium  carbide.  It  has  been  recorded  by  many  observers 
that  metallic  silicides  sometimes  occur  as  nodules  in  ordinary 
calcium  carbide. 

In  all  these  experiments,  both  in  the  laboratory  and  on  a 
large  scale,  no  mixture  has  been  employed  containing 
manganese  dioxide  between  20  and  50  per  cent,  the  latter 
being  only  a  laboratory  experiment,  on  a  works  scale  60  per 
cent.  (36).  It  has  been  previously  shown  in  this  paper 
Ihat  on  a  small  scale  with  a  low  ratio  of  manganese  to  lime, 
the  calcium  carbide  yield  is  considerably  higher  than  the 
theoretical,  and  this,  together  with  the  fact  that,  with  pre- 
ponderance of  manganese  oxide,  only  manganese  carbide  is 
formed  leads  the  authors  to  hope  that  with  intermediate 
percentages  of  manganese  dioxide  they  may  be  able,  with 
perhaps  slight  modification  of  method,  to  prepare  mixed 
carbides  on  a  commercial  scale,  and  it  is  hoped  that,  with  the 
assistance  of  j\lr.  Worth,  further  experiments  will  shortly 
be  carried  out  by  them  on  these  lines. 


fifU)  gorb  ^trtioiu 


Meeting  held  at  the  Chemists'  Club  on  Fridiitj, 
April  ■Z'jth,  1902. 


MR.    CLIFFORD    RICHARDSOS    IN    THE    CHAIR. 


GHAI'IIITK  IN  ORKS. 

nV  A.  li.  STILLWEI-L. 

Whilst  making  a  determination  of  carbon  in  steed  by  the 
absorption  method,  it  occurred  to  me  that  this  method,  with 
some  minor  changes  and  additions,  might  be  made  to  apply 
to  the  determination  of  caibon  in  ores. 

After  some  experimenting,  the  following  method  was 
devised,  and  has  been  used  for  some  time  with  great 
success ;  — 


The  following   description   of  apparatus  employed  will 
serve  to  simplify  the  description  : — ■ 

A. — Guard  bottle  containing  caustic  potash  in  solution. 

IJ. — Generator  flask.  (An  Erlenmeyer  with  mouth  \\  in. 
in  diameter.) 

C. — Tube  for  running  in  sulphuric  acid. 

D.— Empty  test  tube  to  catch  water  carried  over. 

I.  and  II.— Guard  bulbs,  sulphuric  acid  (concentrated). 

III. — Caustic  potash  bulb  for  absorbing  CO.,  (KOH 
1-27  sp.  gr.). 

IV. — Bulb  for  sulphuric  acid  (concentrated). 

The  following  amounts  of  the  finely-ground  sample 
(80  mesh)  will  be  found  most  satisfactory  for  use : — 

For  ores  running  over  25  per  cent,  of  carbon  use  0'25 
grm. ;  for  ores  running  between  1.)  and  25  per  cent,  of 
carbon,  use  0-5  grm.  ;  for  ores  running  below  15  per  cent 
of  carbon,  use  1  grm. 

c  2 
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The  material  is  weighed  on  balanced  glasses  and  brushed 
»♦«  a  deep  platinum  or  porcelain  crucible.  Heat  is  applied 
to  dull  redness  for  a  few  minutes  to  diive  off  any  organic 
matter  tliat  may  be  present.  The  material  is  now  transferred 
to  a  small  bcalier,  and  dilute  HCI  (1 — 1)  added,  and  heated 
to  boiling  10  decompose  any  carbonates  and  expel  CO2; 
solution  is  now  filtered  through  a  porcelain  Gooch  crucible, 
using  ignited  asbestos  as  filtering  medium,  and  washed  two 
or  three  times  with  hot  water  till  the  HCI  is  all  gone.  The 
crucible,  with  its  contents,  is  now  placed  in  the  flask  "  li," 
and  15  c.e.  of  a  saturated  solution  of  chromic  acid  added. 
The  apparatus  is  connected  (after  weighing  III.  and  I V.).  and 
all  air  is  drawn  out  by  means  of  suction.  Seventy-five  c.c.  of 
H»SC),  (concentrated)  are  now  put  into  bulb  of  tube  "  C," 
and  run  in  very  slowly,  gently  rotating  flask  "  D  "  at  same 
time,  so  as  not  to  have  a  violent  evolution  of  gas.  When 
the  HjSOj  is  all  in,  close  stop-cock  and  heat  flask  with 
small  flame  till  heavy  fumes  fill  the  flask.  Now  turn  flame 
very  low.  open  stop-cock  so  that  one  bubble  per  second 
passes  through  solution  in  "  A,"  and  continue  aspiration  for 
half  an  hour.     Disconnect  and   weigh  III.  and  IV.     The 


Description  of  Ore. 

Amount 
used. 

Weight  of 
CO2. 

Cai-bon. 

Grm. 

Grm. 

Per  Cent. 

Low-srade  ore 

1 

0-083 

2-31 

Quartz  panfrue 

0-08i 

2-29 

Low-sratle  ore 

0-1740 

4-74 

Quartz  gan^ue.. .. 

•  ■ 

0-17J0 

•        4-66 

Contiiiuiug  limestone  . 

1*440 

89-27 

1-445 

89-40 

Cout.'iining  limestone  . 

I'OHG 

29-90 

1-0!I6 

29-90 

Pure  Ceylon  graphite  . 

{ 

3-615 

98-68 

•• 

(ash  1-42) 

increase  in  weight  represents  CO.,,  which,  multiplied  h- 
0-2727,  gives  the  amount  of  carbon. 

The  whole  operation  may  be  run  in  two  hours,  with  m 
attention  from  the  operator  during  the  last  hour. 

If  no  organic  matter  or  carbonates  be  present,  the  twi 
steps  relating  to  them  may  be  dispensed  with,  and  Ihi 
weighed  material  brushed  directly  into  flask  "  1?."  In  thi 
case  the  operation  is  completed  in  one  hour. 

By  running  a  number  of  blank  tests,  i.e.,  using  chromi 
and  sulphuric  acids,  it  was  found  that  III.  and  IV.  increas 
in  weight  by  0-0045  grm.  This  is  to  be  deducted  fron 
weight  of  III.  and  I\'.,  before  calculating  results. 

The  method  gave,  on  various  ores,  the  results  shown  in  tli 
table. 

The  first  two  ores  (low  grade)  were  run  in  thirty-fii- 
minutes  from  first  weighing. 


THE   ANALYSIS   OF   COD   OILS  FOR 

TANNING   PURPOSES. 

by  s.  r.  trotman  and  h.  peters. 

Discussion. 
(This  Journal,  Hay  31,  1902,  p.  694,  col.  1.) 
Mr.  T.  F.   Harvey   wishes    the   last    sentence   of  h 
remarks  to  road  as  follows  :  — 

"  He  had  no  experience  of  iodine  values  so  high  as  soit 
of  those  given  by  the  authors,  except  in  the  case  of  limonen 
the  value  of  which  approached  400,  being  theoretical) 
twice  that  of  pinene." 
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I.-PLANT,  APPARATUS  AND  MACHINERY. 

English  Patents. 

Refrigerating    Process,    ami     Apparativi    therefor;    Im- 
proved   .      L.   Hloume,  Brussels.     Eng.  Pat.  8074  of 

1901,  dated  (under  Internat.  Conv.)  Sept.  21,  I'JOO. 

Prodi'cixc.  ice  by  the  use  of  ammonia  or  similar  solutions, 
previously  concentrated  under  pressure  greater  than  that  of 
the  atmosphere.     For  the  process,  the  ordinary  compression 


apparatus,  working  by  means  of  anhydrous  ammoma, 
combined  with  a  pump  for  liquid  and  a  heat  exchanger. 

— B.  A- 

Refrigerating  MacMnes  ;    Impts.  in    Carbonic  Anhydr. 

.     F.  Windbausen,  and  F.  Windhausen,  jun.,  Herl 

Eng.  Pat.  9084,  May  2,  1901. 
A  LiQfiti-cooler,  arranged  on  the  counter-current  lysli . 
is  employed  to  cool,  by  means  of  cooling  water  or  the  li , 
the  liquid  carbon  dioxide  flowing  from  the  condenser  to  > 
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vaporator.  A  part  of  the  liquid  carbon  dioxide  passing 
rom  the  condenser  is  evaporated  in  an  intermediate 
Bceiver,  so  cooling  the  remaining  portion,  a  separator 
eing  employed  to  dry  the  vapours  leaving  the  receiver, 
he  receiver  may  also  be  arranged  so  that  the  cold  pro- 
uced  in  it  serves  for  other  useful  purposes,  such  as  the 
Doling  of  water,  &c.  To  prevent  the  liquid  from  being 
i-aporated  before  entering  the  expansion  cylinder,  the 
pparatus  is  arranged  so  that  the  liquid  flows  by  its  own 
eight  from  the  condenser  through  a  cooled  pipe  to  the 
spansion  cylinder. — K.  A. 

'ire-extinguishing    Apparatus ;     Chemical  .     AV.   L. 

Young,  Kinning  Park,  Kenfrewshire.  Eng.  I'at.  lOje.')?, 
May  23,  1901. 

HE  apparatus  acts  automatically  to  break  the  acid  holder 
ad  liberate  carbon  dioxide  in  the  space  wherein  the  fire 
ikes  place.  The  acid-holder  is  broken  by  a  spindle  actuated 
Y  a  bullet  from  an  explosive  cartridge,  which  is  fired,  either 
f  a  spring-actuated  striker  or  electrically,  when  a  link  of 
isible  metal  is  melted.  The  extinguishing  fluid  is  distri- 
ited  by  a  series  of  nozzles  on  a  revoluble  head,  which  is 
itateJ  automatically  by  the  reaction  of  the  issuing  fluid. 
i,llcator  boards,  bells,  and  the  like  may  be  emplojcd  to 
dioate  the  locality  of  the  fire. — K.  A. 

U.N'ITED    StaTKS    P.lTENTS. 

Centrifugal  Machine.     O.  Ohlsson,  Sodertelje,  Sweden. 
U.S.Pat.  699,003,  April  29,  190-'. 

IE  drum  of  the  machine  has  a  tubular  centre,  in  which  is 
led  a  bearing-piece  provided  with  a  recesse<l  seat  in  its 
ilcr  side.  -\n  upright  driving  shaft  extends  up  into  the 
atre,  and  a  separate  bearing  block  is  interposed  between 
seat  on  the  shaft  and  the  seat  in  the  bearing-piece.  The 
aft  is  of  smaller  diameter  than  the  centre,  so  that  the 
um  has  a  certain  freedom  of  movement  laterally  with 
■pect  to  the  shaft.  The  separate  bearing-block  can  also 
ive  laterally  in  all  directious  with  the  drum. — K.  A. 

Her-Press.    J.  Wilson,  Glasgow.  N.B.    U.S.  Pat.  699,052, 
.Vpril  29,  1902. 

E  cake-forming  frames  interposed  between  the  movable 
tens  or  followers  of  the  press  are  formed  with  inclined 
per  ends,  aud  are  supported  by  slotted  links,  which,  when 
platens  are  separated,  tilt  the  frames  into  an  inclined 
iition  to  discharge  the  cake. — K.  .V. 

aporutinff   Apparatus     [_Brine,    t^c.]  ;      {'''acuutii    . 

}.  X.    Vis,   Schweizerhalle,    Switzerland.        U.S.    Pat. 
00,105,  May  13,  1902. 

;;  Eng.  Pats.  16,738  and  2.5,6+0  of  1900;  this  Journal, 
10,  1111  ;  aud  1901,  123.— K.  A. 

dro-Ejctractor  [far  Breweries,  Paper-mills,  Laundries, 

htgar  Refineries,  ijc]  ;   Continuous  .     L.  Atwood, 

'hiladelphia.     U.S.' Pat.  700,1 12,  May  13,  1902. 

.  ONiCAt  perforated  shell  or  screen  is  revolvably  mounted 
'  lin  a  fixed  casing  having  an  outlet  at  the  bottom,  the  lower 
I  of  the  shell  being  in  the  form  of  a  wheel  with  inclined 
'  les,  to  facilitate  the  discharge  of  the  material  after 
t  tment.  A  conical  water-receptacle  suspended  within  the 
^  !I  is  formed  with  discharge  openings  inclined  downwards, 
I  )agh  which  water  is  forced  into  the  shell,  the  material  to 
I  treated  being  fed  into  the  space  between  the  shell  aud 
t  water  receptacle.  A  discharge  pipe  is  provided  at  the 
1  om  of  the  water  receptjicle,  i^or  loosening  the  material 
f  a  the  shell,  so  that  it  will  pass  away  from  the  machine. 

— K.  A. 
(  es ;  Vessel  for  the  Reception  of  High-Pressure  . 

■ .   Lndwig,   Bernburg,   Germany.     U.S.   Pat.    699,333, 

l'ay6,  1902. 

S|  Eng.  Pat.  16,908  of  1900  ;  this  .lournal,  1901,  878. 
1  — )!.  A. 

Erratum. 

liis  Journal,  1902,  page  458  col.  1,   line  9  from  bottom: 
fi  'Chamberlain  "  read  "  (.'hamberland." 


II.-FUEL,  GAS,  AND  LIGHT. 

Coke   from     Compressed    Fuel;     Manufacture    of    . 

J.  U.  Darby.     Iron  and  Steel  lust.     Paper  read  at  Meet- 
ing, May  1902. 

The  author  has  made  a  series  of  experiments  on  the  manu- 
facture of  coke  from  compressed  fuel.  It  was  found  that 
the  uett  gain  in  production  of  coke  per  oven  was  from  10  to 
12  percent,  in  favour  of  the  compressed  charge,  and  that 
coke  produced  from  the  latter  was  considerably  denser. 
Other  advantages  were  :  {\)  The  breeze,  or  small  coke,  was 
very  much  reduced  in  quantity,  the  lumps  of  coke  were 
larger  and  firmer,  and  in  a  marked  degree  bore  handling 
without  very  much  breakage  ;  (2)  the  process  of  charging 
an  oven  by  the  mechanical  means  in  use  where  compression 
of  fuel  is  adopted,  occupies  much  less  time  than  the  old 
method  of  charging  by  hand  through  holes  in  the  tup  of  the 
oven  ;  in  fact,  the  time  is  reduced  Irom  10  or  12  minutes  to 
3  or  4  minutes,  so  that  the  objectionable  smoke  is  largely 
prevented  and  the  loss  of  by-products  is  less,  the  yield  of 
ammonia  having  been  increased,  in  some  cases,  by  2.5  per 
cent. ;  (3)  less  hand  labour  is  employed,  aud  the  laborious 
work  of  forcing  the  wet  fuel  out  of  the  tubs  iuto  the  ovens 
and  levelling  the  charge  in  the  ovens  is  entirely  abolished, 
whilst  the  clearance  between  the  cake  of  fuel  and  the  side  of 
the  oven  allows  the  free  escape  of  the  gases,  and  tends  to 
prevent  undue  deterioration  of  the  oven  walls. 

The  improvement  in  the  coke  obtained  from  compressed 
material  is  more  marked  with  some  fuels  than  with  others, 
but  the  author  considers  that  even  with  the  best  coking 
fuels  the  results  seem  to  justify  the  outlay  in  equipping  a 
plant  for  compressed  fuel. — A.  S. 

Coke-making ;  Recovery  of  Bi/- Products  in  .    J.  Thiry. 

Iron  and  Steel  Inst.  Paper  read  at  Meeting,  May  1902. 
An  account  is  here  given  of  the  Otto-Hilgeustock  oven, 
which,  it  is  claimed,  gives  a  coke  that  loses  only  0-. 5  to  0-6 
per  cent,  on  ignition,  in  the  crucible  test,  and  is  thus  quite 
equal  to  coke  made  in  the  beehive  oven.  It  is  found  to 
give,  on  an  average,  about  .5  per  cent,  more  than  the  crucible 
yield.  The  oven  is  a  modified  Otto;  the  gases  are  drawn 
from  the  ovens,  treated  for  the  recovery  of  by-products,  and 
returned  to  a  main  running  below  ground  iu  a  conduit  passing 
the  whole  length  of  the  battery  of  ovens.  From  this  main  a 
series  of  branch  mains  pass  at  right  angles,  one  below  the 
flues  between  each  pair  of  oveus.  From  these  horizontal 
branch  mains  a  series  of  vertical  pipes  convey  the  gases 
into  a  horizontal  flue,  just  below  the  level  of  the  retort  floor. 
The  gas  is  burned  at  Bur.seu  burners  with  air  preheated  to 
400'  C.  by  passing  through  flues  in  the  foundations.  Thence 
the  products  of  combustion  pass  up  vertical  flues  between 
the  ovens,  and  then  along  a  horizontal  flue  and  down 
vertical  flues  to  a  space  beneath  the  oven,  aud  so  through  a 
waste-g.as  collector  to  the  boilers.  It  is  claimed  that  the 
combustion  of  the  gas  is  perfect,  the  temperature  uniform 
aud  high,  and  the  loss  of  gas  by  leakage  minimised.  The 
gases  produced  do  not  contain  more  than  .5  per  cent.  X. 
In  Germany  an  oven  lasts  from  10  to  12  years  before  any 
heavy  repairs  are  ueeded.  The  production  of  coke  is  about 
44  tons  per  oven  per  21  hours.  Tests  at  the  Newport  Iron 
Works,  at  Middle.-brough,  have  shown  temper.atures  in  the 
combustion  flue  of  1378'  to  1462' C. ;  in  the  lower  hori- 
zontal flue,  of  121.''>''to  1312°  C;  in  the  upper  horizontal 
flue,  of  1142"  to  1278'  C. ;  in  the  gas-main,  of  283'  to 
293'  C. ;  aud  in  the  waste-gas  flue,  of  1245'  C.  The 
pressure  of  the  draught  below  that  of  the  atmosphere  was 
equivalent  to  a  water  pressure,  in  the  combustion  flue,  of 
1-16  to  2-39  mm.  ;  in  the  lower  horizontal  flue,  of  1 '53  to 
2'lOmm.  ;  iu  the  upper  horizontal  flue,  of  0-29  to  1'02 
mm. ;  in  the  gas  main  (at  Ihe  top  of  oven),  of  0  44  mm.  ; 
and  in  the  waste-gas  flue  ranging  from  6-89  mm.  in  front 
of  the  oven  to  10-3  mm.  before  entering  the  boilers. 

— W.  G.  M, 

Calcium    Carbide  ;    Formation    of  .     V.  IJothraund. 

Nachr.   k.  Ges.  Wiss.  Golting.,  190!,  224—233.     Chem. 

Centr.,  1902,1,  [IS],  104.5. 
TiiK  experiments  were  made  with  an  electric  furnace  con- 
sisting of  a  tube  of  charcoal,  surrounded   by   a  layer  of 
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clmruoal  and  then  by  magnesia.  The  reaction  mixture  (12 
iiarts  of  charcoal  anil  7  parts  of  lime)  was  placed  iu  small 
charcoal  tubes,  whicli  were  laid  on  their  sides  in  the  furnace. 
The  author  has  previously  shown  that  more  than  70U  watts 
arc  necessary  for  the  formation  of  carbide,  and  he  has  now 
determined  the  influence  of  temperature  on  the  reaction. 
It  was  found  that  there  is  a  definite  temperature,  about 
1 620"  C,  at  which  the  formation  of  carbide  takes  place. 
The  transformation  point,  at  1G20",  as  represented  by  iho 
formula  CaO  +  3C  =  CaC-  +  CO,  corresponds  to  a  partial 
pressure  of  CO  of  ^  atmosphere.  The  author  also  obtained 
the  reverse  reaction  by  heating  carbide  with  carbon  mon- 
oxide. Below  the  temperature  mentioned  above,  it  was 
possible  to  completely  decompose  a  certain  quantity  of 
carbide,  and  it  was  also  possible  to  reduce  the  transformation 
temperature  by  diminishing  the  partial  pressure  of  the  carbon 
monoxide. — A.  S. 

English  Patents. 

Hot-Blast    Stoves.     F.    C.    Roberts,  Philadelphia,    Pom., 

U.S.A.  Kng.  Pat.  3831,  Peb.  14,  1902. 
Tnis  relates  to  two-pass  or  two-flue  hot-blast  stoves,  having 
one  up-pass  E  and  one  down-pass  H,  the  down-pass  con- 
taining checlvcr-work  i,  J.  To  prevent  the  accumulation 
of  dust  and  dirt  in  the  checker-work,  the  velocity  of  the 
products  of  combustion,  where  they  enter  the  checker-work, 
is  increased  by  the  following  device.  The  flue  G  btlow 
the  checker-work  extends  completely  across  to  the_  vertical 
wall  K  separating  the  two  passes.  The  top  of  this  flue  is 
arched  (Pig.  -1),  and  a  wall  (I  is  built  thereon  up  to  the 
checker-work,  so  that  the  gases  from  the  latter  are  separated 
into  two  portions,  each  portion  entering  the  flue  G  through 


Furnaces ;  Apparatus   or    Injectors  for   Burning    OH  or 

Liquid  Fuel  in   .     E.   Dyson,   Manchester.     En"-, 

Pat.  9642,  May  9,  1901.  " 

The  steam  Is  passed  to  a  central  nozzle  having  a  regulation 
plug  or  needle-valve  ;  the  oil  is  dropped  from  a  vertical 
pipe  into  an  open  cup,  the  bottom  end  of  which  is  connected 
to  a  tube  having  an  ordinary  plug  or  tap.  and  leading 
to  a  small  chamber  surrounding  the  end  of  the  nozzle. 

-R.  S. 
Fuel;  Apparatus  /or  Heating  by  Means  of  Petroleum  and 

other    lAquid    .      O.   Jleissner    and    M.    Richtcr, 

Chemnitz,  Saxony.     Eng.  Pat.  8546,  April  25,  laoi. 

The  liquid  fuel  is  supplied  under  pressure  from  a  high- 
level  reservoir,  and  is  forced  through  a  fine  nozzle  into  a 
horizontal  tube  provided  with  a  series  of  narrow  orifices. 
Underneath  this  horizontal  burner  tube  is  a  trough  charged 
with  spirit  or  other  liquid  fuel  for  heating  the  contents  of 
the  burner  tube.  Owing  to  the  high  pressure  generated  in 
the  burner  tube  by  the  conjoint  influence  of  the  oil  supplv 
and  the  heat  from  the  underlying  trough,  the  vaporised 
fuel,  issuing  from  the  narrow  orifices,  burns  with  a  very 
long  flame,  which  enters  the  flue  and  replaces  the  flame 
of  a  coal  fire.  A  pressure  regulator  is  provided  between 
the  fuel  reservoir  and  the  inner  nozzle  of  the  burner  tube. 

-C.  S. 

Gas  Producers.     3.  B.  Smith,  Glasgow,  and  G.  P.  Wincott 
I?arrow-in-Furness.     Eng.  Pat.  12,895,  June  25,  1901. 

The  producer  is  provided  with  a  horizontal  pipe  below  th* 
base  of  the  producer,  having  a  steam-air  injector  connectec 
to  it,  and  one  end,  which  may  extend  into  an  external  pit 
closed  with  a  detachable  cover.  This  pipe  is  connectec 
with  a  short  pipe  rising  centrally  within  the  producer,  the 
short  pipe  being  continued  by  an  outwardly  extending  part 
at  the  top  of  which  is  a  ring  of  apertures  through  whici 
the  blast  enters  the  furnace.  Above  the  apertures  is  place< 
a  removable  dome. — R.  S. 

Fuel  for  Furnaces  and  the  like  ;    Treatment  of .    H,  H 

Lake,    London.     From    Battistini,  Orengo,    and   Co 
Genoa,  Italy.     Eng.  Pat.  C725,  March  19,  1902.  j 

The  fuel  is  mixed  with  an  oxidising  substance,  preferabl 
an  alkali  nitrate.  The  activity  of  combustion  is  controlld 
and  reduced  by  mixing  with  the  nitrate  some  iudiffarent  o 
inert  substance,  such  as  carbonate  of  soda.-    '"   *-'  ' 


-1!.  .S. 


side  openings  P,  having  externally  adjustable  daniperj  P 
(Figs.  S  and  4).  When  it  is  desired  to  heat  the  stove,  gas 
is  admitted  and  burned  in  the  up-pass  E,  and  the  dampers 
R  on  one  side  of  the  flue  G  are  opened,  so  that  the  products 
of  cond)uslion  are  drawn  downwanls  through  only  one-half 
of  the  checker-work,  wdiich  results  in  the  velocity  being 
greater  than  usual.  When  one  halt  of  the  checker- work 
i«  heated,  the  dampers  on  the  heated  side  are  closed  and 
thoEC  on  the  other  side  are  opened. — 11.  S. 


Coke  Ovens  with  Separate  Distribution  of  Gas  and  Air ; 

the    Healing   Flues;    Regenerative   .     H.  Koppet 

Carnap,  Germany.     Eng.  Pat.  23,278,  Nov.  18,  ISOl. 

The  regenerative  coke-oven  is  provided  with  a  ga 
distributing  channel  below  the  heating  flues,  and  with  i 
air-distributing  channel  below  the  bottom  of  the  ove 
Both  these  channels  are  connected  with  the  heating  fla 
by  means  of  nozzles  for  the  separate  supply  of  measuri 
quantities  of  gas  and  air  thereto.  Above  each  heating  fl 
there  is  an  opening  which  is  continued  (o  the  top  plate 
the  oven,  and  is  closed  by  a  cover-plate.  When  the  covi 
plate  is  removed,  the  nozzles  are  accessible  for  cleaning 
repairs. — R.  S. 

Gas  Purifiers  and  the  like.      H.  S.  Smith-Rewse  and 
T.  Coates,  Darlington.     Eng.  Pat.  12,532,  June  19, 190 

To  form  a  tight  joint  between  the  body  of  the  purifier  a 
the  cover  a  metallic  packing  is  employed.  The  top  h( 
zontal  flanges  of  the  producer  are  provided  with  groo  ' 
into  which  lead,  white  metal,  or  other  suitable  alloy  is  r^, 
and  the  lower  edges  of  the  cover  are  provided  withi 
V-sbaped  projection,  which,  when  the  cover  is  forced  do', 
cuts  into  the  metal,  and  thereby  forms  a  tight  joint.  Wli 
leakage  occurs,  the  cover  is  removed,  and  the  piicki 
simply  hammered  or  pressed  so  as  to  fill  up  the  grou 
formed  by  the  bevelled  edges. — R.  S. 

Acetylene   Gas    Generators.     D.  W.  Bishop,  Mass.,  V>  ■ 

Eng.  Pat.  6826,  March  20,  1902. 
This    is   a   self-contained,   water -to  -  carbide   genera, 
specially  designed  for  use  on  a  moving  vehicle  in  sfac 
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ashion  that  agltiition  shall  not  affect  its  regular  working, 
t  consists  of  a  vertical  cylindrical  vessel  divided  into  two 
arts  by  a  horizontal  partition,  of  which  the  jpper  portion 
;  the  main  water  reservoir.  A  central  tube  passes  through 
we  cover  and  bottom  of  the  water  reservoir,  and  extends 
own  through  the  partition  to  nearly  the  base  of  the  lower 
alf,  and  has  a  needle-valve,  controlled  by  an  outside 
andlc,  at  its  own  base.  Between  the  water  inlet  and  the 
eedle-valve  the  valve  stem  passes  through  a  kind  of 
dash-pot,"  consisting  of  a  long  sleeve  with  a  narrow 
nnular  hole  ;  this  da.sh-pot  prevents  the  shaking  of  the 
ehicle  interfering  with  the  steady  drip  of  the  water  upon 
tie  carbide.  The  bottom  half  of  the  whole  apparatus  is 
he  carbide  container,  the  solid  being  piled  round  a  central 
hamher  of  gauze,  into  the  middle  of  which  the  water  falls, 
ias  passes  to  the  burner  through  a  tube  placed  within  the 
win  water  vessel,  and  packed  with  cotton-wool  and  some 
rying  material.  In  order  to  permit  escape  of  any  surplus 
as,  another  tube  extends  upwards  from  the  partition 
hrough  the  water  and  out  at  the  top,  where  it  is  twice 
oiled  and  returned  downwards  through  the  water  to  a 
avity  sunk  in  the  partition.  Here  the  gas  issues  from  the 
ipe  and  bubbles  through  the  water  ;  but  as  the  descending 
■g  of  this  gas  tube  is  longer  than  the  ascending  one, 
iphonage  is  avoided.  There  is  an  orifice  in  the  top  of  the 
pper  part,  fitted  with  a  funnel  mouth;  tiiis  serves  for 
ilroducing  water  and  for  the  final  exit  of  surplus  gas. 
Compare  following  abstract.)—!'.  U.  L. 

eeij/lene  Gas    Generators.     D.  W.  Bishop,  Mass.,  U.S.A. 
Kng.  Pat.  6S3»,  March  20,  1902. 

EE  preceding  abstract.  With  regard  to  this  generator,  the 
irplus-gas  pipe  onlj-  rises  through  the  water  in  the  upper 
impartment  above  the  upper  lid,  where  it  is  bent  down  and 
St  passes  through  that  lid.  The  maia  water  reservoir  is 
;ht!y  closed  by  a  spring-supported  viilve  opening  outwards, 
'  that  the  pressure  in  the  upper  vessel  cannot  rise  above  a 
rtaiu  point,  even  if  the  jolting  of  the  vehicle  causes  more 
ater  to  pass  the  needle-valve,  and  therefore  more  gas  to 
■  evolved  than  is  desirable.' — 1<".  II.  L. 

cell/line  Gas  Lighting.    F.  K.  L.  Strathy  and  A.  J.  Uiley, 
Birmingham.     Kng.  Pat.  8762,  Apiil  29,  1901. 

I  wATER-to-carbide,  flooded  compartment  generator  in 
lich  the  supply  of  water  is  controlled  by  the  movements 
the  holder  bell.  The  carbide  is  stored  in  superposed 
ceptacles  in  a  water-sealed  vertical  vessel  from  the  top  of 
lich  protrudes  a  doubly  bent  pipe  with  funnel  end  for  the 
try  of  water.  Above  the  mouth  of  this  tunnel  is  a  curved 
t  approximately  horizontal  pipe  rigidly  fixed  to  the  top  of 
c  holder,  from  which  fiistening  it  proceeds  as  a  flexible 
be  to  the  outlet  of  the  water  reservoir,  where  the  licjuid  is 
lintained  at  a  constant  level  by  an  application  of  the 
)ird-lountain  "  principle.  When  therefore  tlie  holder  rises, 
;  moulh  of  the  water  pipe  is  above  the  water  level  in  the 
ire  lank,  and  the  supply  of  liquid  to  the  carbide  is  cut  off. 
cock  on  the  horizontal  pipe  worked  through  a  lever  and 
IS  on  the  funnel  lube  assists  in  stopping  the  water  more 
ickly.  An  alternative  arrangement  is  described  in  which 
poon-shaped  lever  carried  near  the  top  of  a  cylindrical 
■bide  receiver  is,  by  the  descent  of  the  holder  bell,  made 
oscillate,  so  that  it  first  collects  water  from  the  anuulus 
1  then  tips  it  on  to  the  solid. — ¥.  H.  L. 

randescent  Light ;  Apparatus  for  Burning  Vapotim  for 

Producing F.   :M.  St.    O.  Roy,  New  York.     Eng. 

Pat.  8479,  April  2.5,  1901. 

lE  lamp  described,  which  is   intended  for  use  with  light 

'iroearbons,  such  as  gasolene,  comprises  a  main  reservoir, 

zing  a  central  air  tube  ;    a  horizontal  fan-shaped  damper 

the  base  of  the  air  tube  for  regulating  the  air  supjily  ;  a 

ly  of  porous  material  within  the  reservoir,  pacl<ed   round 

central  air  tube,  and  formed  with  an  annular  chamber  or 

■  ondary  reservoir  in  its  upper  portion  ;  an  annular  vapour- 

^eiving  chamber   situated  above  the  secondary  reservoir 

111  communicating  with  it  through    small  tubes;    a  hori- 

lal,   valve-controlled,   tubular   body,  communicating   at 

■  eud  with  the  vapour-receiving  chamber  and  at  the  other 

'  1  an  auxiliary  vapour-burner,  and  provided  on  its  upper 


side  with  a  vapour-nipple  directed  upwards  into  the  mixing 
tube  of  the  main  burner  ;  an  annular  gutter  surrounding  the 
base  of  the  mixing  tube,  to  bold  a  small  quantitv  of  com- 
bustible liquid  for  the  preliminary  heating  of  the  lamp  ;  a 
valve-controlled,  ;innul.ar,  auxiliary  vapour-buruer  (above 
referred  to),  consisting  of  a  perforated  tube  arranged  within 
the  gutter,  for  maintaining  the  vaporisation  when  the  lamp 
is  in  use  ;  a  mixing  tube,  dctachably  secured  to  the  upper 
end  of  the  ceutral  air-tube,  and  provided  with  air  inlets  ;  and 
a  second  tube,  adapted  to  slide  over  the  mixing  tube,  and 
havinff  corresponding  air-inlet  passages.  The  second  tube 
carries  the  burner-top,  gallery,  mantle,  &c.,  and  has  at  its 
lower  end  a  hood  adajited  to  envelop  the  annular  gutter,  and 
provided  at  its  upper  end  with  radialh-di-posed  tubes  for 
leading  out  beyond  the  chimney  the  smoky  products  of  the 
preliminary  combustion  in  the  gutter.  The  main  reservoir 
is  provided  with  a  float  valve  to  prevent  over  filling  with 
gasolene,  &c.,  and  with  an  air-inlet  valve  and  a  safety  valve 
for  use  when  the  liquid  is  to  be  fed  to  the  burner  by  slightly 
compressed  air. — II.  li. 

Mantles  for  Incandescent  Gas-Lighting.     F.  and  M.  L. 
Missire,  Paris.     Eng.  I'at.  94(10,  jlay,  1901. 

A  MANTLE,  strengthened  by  ribs  or  the  like  formed  by 
interweaving  the  raw  fabric  with  extra  strands  or  strips  of 
textile  material,  and  having  its  lower  edge  and  top 
strengthened  by  suitable  incombuftible  material,  such  as 
"  mineral  flax." — H.  ]J. 

Incandescent    Mantles  ;     A  New    and   Useful    Process  of 

Manufacturing .      G.  liuhlmann,  Berlin.     Eng.  I'at. 

12,4l:j,,Iune  18,  1901. 

The  impregnated  fabric  is  expos,  d  to  a  flame  or  hot-air 
mantle  produced  around  the  outer  surface  of  a  perforated 
or  sieve-like  body,  corresponding  iu  form  and  size  to  the 
desired  form  of  the  finished  mantle. — H.  li. 


Incandescence   Mantlei 
Crease  Guildford. 


;     Ma'iufacture    of  - 
Kng.  l',at.  4.5  I,  Jan. 


J.    F. 


1902. 


Vk(!etabli-;  fibre,  or  collodion  cellulose,  spun  into  threads 
with  asbestos  or  metallic  wire. — II.  IJ. 

Electric  Arc  Lamps,  and  Electrodes  therefor.     C.  A.  Lee, 
Chelsea.     Eng.  Pat.  12,134,  June  14,  1901. 

The  main  negative  electrode  consists  of  a  hollow  rod,  com- 
posed preferably  of  a  mixture  of  zireonia  with  about  5  per 
cent,  of  yttria,  and  having  a  core  of  silver,  platinum,  or 
other  suitable  metallic  wire.  The  main  positive  electrode 
consists  of  a  similar  electrode  impregnated  to  a  limited 
extent  with  a  volatilisable  oxide,  such  as  oxide  of  copper, 
iron,  or  nickel.  The  effect  of  these  oxides  is  to  render  the 
electrode  more  conductive,  in  order  to  prevent  excessive 
I  heating ;  but  as  they  have  a  deleterious  effect  on  the 
illuminating  power,  they  must  be  capable  of  volatilising  out 
of  the  extreme  tiji  of  the  electrode  whcp  it  is  in  use.  In 
preparing  the  electrodi-,  the  hollow  zirconia-yttria  rod  is 
heated  to  a  hi:;b  tem|ierature  in  contact  with  the  oxides 
or  rhe  mel:i.'t  (packed  either  inside  or  outside  the  rod), 
until  they  have  diffused  sufficiently  into  the  rod. — II.  l>. 

U.xiTED  States  Patents. 

Fuel;  Artificial .     W.  K.  IVakes,  Vineyard  Haven, 

Mass.      U.S.  Pat.  098,850,  April  29,  1902. 

A  MiXTUiiic  of  sawdus'.  salt,  blue  vitriol,  charcoal,  sulphur, 
and  copperas  iu  equai  proportions.  The  compound  is 
intended  for  sprinkling  over  or  adding  to  firewood  just 
before  lighting. — K.  S. 

Carbon-Oil  Heater.      Lucy  K.  Hosea,  Ohio,  U.S.A. 
U.S.  Pat.  098,502,  April  29,  1902. 

Kkuoseni!  is  burned  in  a  special  open  fireplace,  consisting 
of  a  metal  box-shaped  structure  having  a  rear  and  a  front 
w;ill,  the  space  betwten  the  two  forming  an  air  chamber. 
The  oil  is  led  to  an  open  trough  extending  from  side  to  side 
of  the  fireplace  and  partly  bisecting  the  lower  portion  of 
the  enclosed  chamher.  The  forward  wall  has  a  number  of 
perforations  allowing  hot  air  to  pass  from  the  chamber  to 
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the  flames  which  are  in  front  of  the  forward  wall,  and  also 
other  pifrforatiims  allowiug  air  to  be  discharged  "  rear- 
wardly"  across  the  front  edfre  of  the  trough.  Two  or 
more  such  open  troughs  may  be  used,  disposed  oue  above 
the  other. — R.  S. 

Carburetter.    G.  W.  Honts,  Nebraska.     U.S.  Tat.  698,953, 

April  29,  1902. 
XjUivU)  hydrocarbon  is  charged  into  a  vertical  cylinder, 
having  an  outlet  for  the  carhuretted  air  at  the  top,  and  inlets 
consisting  of  oppositely-disposed  jet-tips  of  reduced  capacity 
near  the  bottom,  the  jets  being  connected  to  an  external 
vessel  containing  air  under  pressure. — K.  S. 

Carhurelted-hydroyen  Gas ;  Apparatus  for  the  manufac- 
ture of B.  van  Steenbergh,  New  York.     U.S.  Pat. 

699,353,  May  6,  1902. 
Stkam  is  superheated  in  a  furnace,  and  then  led  to  an  electric 
decomposing  apparatus,  the  oxygen  passing  off  in  one  direc- 
tion to  a  holder,  and  the  hydrogen  passing  to  the  base  of  a 
cylinder,  which  is  heated  by  electric  incandescent  heaters, 
and  down  which  oil  passes.  The  hydrogen  and  oil  vapour 
pass  away  from  the  top  of  this  cylinder  to  the  base  of 
another  one,  where  the  vapour  is  fixed  by  means  of  other 
electric,  incandescent  heaters.  The  fixed  gas  is  then  passed 
through  a  washer  and  a  scrubber. — K.  S. 

Carburetter.      J.    Wilkinson,    Burton-in-Lonsdale,    E.    T. 

Chapman,  Leeds,   and  H.  Thornton,  Leeds.     V.  S.  Pat. 

699,357,  May  6,  1902. 
Thk   carburetter   consists   of   a    horizontal    cylinder   with   [ 
closed  ends,  apertures  for  admitting  air  and  oil,  and  another 
aperture  fcir  the  outlet  of  the  mixtures.     A  deflecting  plate 
is   fixed   to   the  interior  of   the   air-admission  end   of   the 
cylinder.     Within  the  cylinder  there  is  an  arch, constructed 
of  absorbent  mateiiiil,  held   in   position  between   layers  of   | 
wire  ''auze,  and  having  similarly  constructed  ends.     A  fan 
drives  the  air  first  into   an  air-collecting  chamber,  which  is 
heated  by  a  burner,  and  thence  into  the  carburetter.     'I'he 
oils  used  are  mixed  in  raised  tanks,  which  are  connected  to 
each  other  and  to  the  c.irburetter  by  pipes.     A  distributing 
plate  for  the  oils  is  placed  in  the  carburetter.     (See  also 
Eng.    Pats.    20, GOO,    1899,    this    Journal,    333,    1900;    and 
13,U3,  1900,  Ibis  Journal,  883,  1901).— J{.  S. 

Carburetter  for  Explosive  Engines.      J.  F.  Duryea, 
Springfield,  Mass.     U.S.  Pat.  699,504,  May  6,  1902. 

Air  is  mixed  with  oil  as  the  latter  leaves  a  nozzle.  The 
mixing  chamber  is  provided  with  a  concentric  partition  ring, 
having  a  central  aperture  and  side  openings  through  its 
walls,  which  slope  from  above  outwards.  The  hydrocarbon 
inlet  pipe  is  passed  vertically  upwards,  so  as  to  discharge 
into  the  central  aperture.  Above  the  ring  is  a  collar,  shaped 
to  fit  the  top  of  the  ring,  and  moved  upwards  or  downwards 
to  admit  more  or  less  air  by  means  of  a  screw  connected 
thereto,  and  passing  through  a  longitudinal  slot  in  the 
mixing  chamber. —  K.  S. 

Carburetter.     D.  Best,  San  Leandro,  Cal.     U.S.  Pat. 
699,830,  May  13,  1902. 

A  VERTICAL  closed  chamber  is  heated  at  first  by  a  fire,  and 
afterwards  by  the  exhaust  of  a  gas-engine  to  be  driven  by 
the  vapour  produced.  Oil  to  be  vaporised  is  admitted  to  the 
chamber  some  little  distance  below  the  top,  and  flows  slowly 
downwards  from  one  horizontal  disc  to  another,  or  down  a 
spiral  track.  In  cither  case  the  flow  of  the  oil  is  impeded  by 
obstructions.  Air  is  admitted  at  the  bottom  of  the  casing, 
so  as  to  meet  the  oil  vapours  given  off  near  the  oil  outlet. 
These  \apours  are  carried  upwards  by  the  air,  which 
gradually  becomes  more  heavily  charged  with  them. — E.  S. 

Carburetter.     A  L.  Mangin,  Avlmer  East,  Canada. 
U.S.  Pat.  699,965,  May  13,  1902. 

Oil  is  fed  to  a  horizontal  helical  passage,  into  which  dips 
fibrous  material  extending  to  the  top  of  the  casing,  and 
brought  into  positive  contact  with  fibrous  material  lining  the 
cover.     A  long   pas.sage  is   thus  formed,  exposing  a  large 


surface  of  oil-saturated  material.  The  air  to  be  carhuretted 
is  introduced  to  a  lower  casing,  from  which  it  escapes  to  an 
outer  casing  through  small  perforations.  It  escapes  from 
the  latter  casing  through  other  small  perforations,  aud  then 
enters  the  spiral  passage,  wherein  it  absorbs  hydrocarbon 
vapour,  and  from  which  it  escapes  for  use. — K.  S. 

Lamp;  Hydrocarbon .     C.  H.  de  Veil,  Oakland,  Cal. 

I'.S.  Pat.  699,912,  May  13,  1902. 
A  KEsEitvoiH  is  charged  with  oil,  and  air  is  pumped  in 
to  put  the  oil  under  the  desired  amount  of  pressure. 
This  reservoir  supports  the  lamp.  The  oil  passes  up  a 
tube,  which  reaches  down  nearly  to  the  liottcnn  of  the 
reservoir,  and  which  is  provided  with  a  tap.  The  tube 
extends  upwards,  and  is  passed  over  the  top  of  the  lamp 
chimney,  the  part  of  the  tube  immediately  over  the  burner 
being  packed  with  wire  gauze,  and  leading  to  a  noazlg. 
Surrounding  the  end  of  the  nozzle  are  perforated  caps, 
whereby  any  desired  amount  of  air  may  l)e  mixed  with 
the  vapour.  The  mLxlure  is  led  to  the  bottom  of  a  cup 
closed  at  the  bottom  and  open  at  the  top,  from  which  the 
mixture  passes  to  an  outer  cup  closed  at  the  top,  and 
provided  with  a  tube  at  the  bottom  leading  to  a  liuruer 
surmounted  by  a  mantle. — 1!.  S. 

Acetylene  Gas  Generator;  [Locking  Device  for  — ]. 
M.  D.  Compton,  New  Jersey,  U.S.A.  U.S.  Pat.  698,638, 
April  29,  1902. 

This  is  a  locking  device  for  an  acetylene  generator  by 
means  of  which  the  supply  of  water  to  the  carbide  and  the 
communication  between  the  decomposing  vessel  and  the 
holder  are  automatically  closed  when  the  carbide  container 
is  opened  for  recharging.  Over  the  lid  of  the  container 
lies  a  horizontal  bar,  which  forms  the  lever  of  a  two-way 
cock  for  the  water,  and  also  of  a  three-way  cock  for  the  gas  ; 
to  open  the  carbide  vessel  this  bar  must  be  swung  aside, 
and  in  its  movement  it  shuts  off  the  water,  closes  the 
communication  with  the  holder,  and  opens  one  with  a  safety 
pipe. — F.  H.  L. 

Acetylene  Gas  Generator.  F.  H.  Merrill  and  F.  Hickman, 
New  Jersey,  U.S.A.     U.S.  Pat.  698,722,  April  29,  1902. 

This  is  an  apparatus  of  the  mechanically-fed  earhide-to- 
water  type,  arranged  to  be  suspended  bodily  in  an  under- 
gi'ound  tank  of  water,  the  level  in  which  is  maintained  at 
a  constant  point  by  a  ball-valve  and  overflow  pipe.  The 
usual  carbide  hopper  is  made  detachable  from  the  main 
easting  of  the  generator  by  means  of  a  water-seal,  and  it 
is  also  of  considerable  height  so  as  to  reach  the  floor  level. 
The  base  of  the  apparatus  is  open  except  for  a  movable 
grid  on  which  the  carbide  falls  ;  this  grid  can  be  agitated 
by  a  hand  rod.  The  feed  is  eflfeeted  by  the  falling  of  the 
bell,  for  when  this  reaches  a  certain  point  it  presses  a  lever 
down  which  communicates  its  movement  through  a  second 
lev  er  and  a  bell  crank  to  a  cup  hanging  beneath  the  hopper 
mouth ;  but  the  entire  carbide  receptacle  cannot  be  lifted 
out  of  its  seal  for  recharging  without  releasing  a  screw 
which  throws  the  feeding  mechanism  out  of  gear.  The  holder 
has  its  own  water-seal,  and  is  carried  on  the  main  casting  at 
the  side  of  the  carbide  vessel.  The  water  level  in  the  outer- 
most tank  is  arranged  to  be  below  the  frost  line. — F.  H.  h. 

Acetylene  Gas  Generator ;    ["Cartridge  "for ]. 

T.  H.  Lewis,  London.     U.S.  Pat.  698,975,  April  29,  1902. 
A  CARBIDK   "  cartridge  "  so  made  as   to   ensure  an   even 
emission  of  gas  at  its  top  orifice  when  its  foot  is  immersed  ' 
in  water,  and  fitted  at  its  base  with  a  valve  which  permits  - 
entry  of  moisture,  but  prevents  egress  of  gas.    The  device 
appears -to   be  similar  to  that  claimed  in  Eng.  Pat.  22,889, 
1899.— F.  U.  L. 

Acetylene  Gas  Generator.  O.  Falkenwalde,  Baltimore. 
U.S.  Pat.  699,106,  April  29,  1902. 
Tins  is  a  mechanically -fed  carbide-to-water  generator  in 
which  the  carbirlc  hopper  is  carried  by  the  rising  holder 
bell.  The  nuiuth  of  the  hopper  is  closed  by  u  flat  plate 
connected  with  a  ball-valve ;  and  when  the  bell  falls  low 
enough  for  the  ball  to  touch  the  water  it  floats,  and  permits 
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escape  of  the  carbide.  The  said  plate  can  be  closed  by 
depressing  a  baud  lever  at  the  top  of  the  apparatus.  If  the 
holder  rises  to  a  certain  point  it  operates  a  lever  which 
opens  an  escape  pipe  for  the  surplus  gas. — F.  H.  L. 

Acetylene  Gas  Generator.     J.  S.  Wood,  Brooklyn. 
U.S.  Pat.  699,274,  May  6,  1902. 

In  au  upright  cylinder  in  which  a  cage  of  carbide'is  suspended, 
water  enters  from  below  from  a  store  tank,  and  gas  escapes 
at  the  top.  The  acetylene  passes  through  a  needle-valve, 
the  stem  of  which  is  operated  through  levers  from  a  small 
rising  holder  inserted  on  the  service  side  of  the  valve.  If 
production  exceeds  consumption  this  holder  rise.*,  chokes 
the  needle-valve,  and  the  resulting  surplus  of  gas  in  the 
generator  prevents  the  entry  of  more  water.  The  gas-lead- 
ing pipes  pass  through  the  water  tank,  thus  using  it  as  a 
cooler;  while  underneath  is  a  condensing  chamber.  In 
large  machines  the  water  tank  may  have  a  rising  holder 
placed  in  it,  so  provided  with  levers  as  to  close  a  cock  on 
the  gas-inlet  pipe  ;  which,  as  before,  causes  the  water  to 
be  driven  downwards  away  from  the  carbide  in  the  decom- 
posing chamber. — F.  H.  L. 

Acetylene  Gas  Generator.     A.  D.  Williamson,  Coleraine, 
Ireland.     U.S.  Pat.  699,271,  May  6,  1902. 

Tut'  generator  claimed  appears  to'  bo  similar  to  that 
described  in  Eng.  Pat.  22,272,  1898  (this  Journal,  1899, 
1112);  hut  no  meution  is  made  of  the  condenser,  purifier, 
and  second  holder  therein  referred  to. — F.  II.  L. 

Acetylene  Gas  Generator.     D.  N.  Long,  Buffalo. 
U.S.  Pat.  699,332,  M.ay  6,  1902. 

This  is  a  mechanically-fed  carbide-to-water  generator  of 
the  hopper  type,  provided  with  the  usual  mushroom  valve. 
The  generating  vessel  and  the  rising  holder  stand  side  by 
side  at  the  same  level,  and  their  gas  spaces  are  put  into 
connection  by  means  of  a  U-tube,  which  also  serves  to  hold 
the  levers  connecting  the  holder  bell  with  the  hopper  valve. 
The  base  of  this  U,  which  is  straight,  is  made  of  somewhat 
wide  diameter,  thus  leaving  room  for  the  up  and  down 
movements  of  the  mechanism.  Means  are  provided  for 
flooding  this  horizontal  channel  with  water,  so  as  to  isolate 
the  generjiting  chamber  for  recharging  and  cleaning  pur- 
poses. The  hopper  is  detachable  from  the  decomposing 
vessel,  being  dropped  into  position  and  made  gas-tight  by 
a  water-seal. — F.  H.  L. 

Acetylene  Gas  Generator.     L.  Montel,  New  York. 
U.S.  Pat.  099,337,  May  6,  1902. 

This  is  a  portable  acetylene  lamp  taking  carbide  in  the 
form  of  '•  cartridges."  The  apparatus  works  on  the  con- 
tact principle,  having  a  water  reservoir  at  the  base, '.which 
acts  as  a  displacement  holder,  the  liquid  being  driven  by 
any  excess  of  gas  into  an  upper  reservoir  disposed  round 
the  top. of  the  space  containing  the  carbide  cartridge.  The 
acetylene  travels  to  the  top  of  this  central  space,  then  down 
through  a  side  tube  to  a  pressure  eiiualisiug  ch;imber,  passing 
on  its  way  a  cock  which  is  also  connected  to  a  cam-like 
lever  that  lifts  the  cartridge  out  of  the  water.  The  block 
of  carbide  is  pressed  downwards  against  the  perforated 
bottom  of  its  containing  tube  by  means  of  a  spring  ;  and 
through  that  bottom  extends  a  circular  scraper,  operating 
from  a  hand  wheel  at  the  base  of  the  lamp,  which  removes 
the  crust  of  lime.  From  the  equalising  chamber  the  gas 
enters  a  small  vessel  at  the  base  of  the  burner^  which  can 
be  charged  with  filtering  material,  and  which  has  a  plug 
underneath  to  remove  condensation  products.— F.  H.  L. 

I  Acetylene  Gas  Generator.    W.  II.  liazley,  Whitman,  Mass. 
I  U.S.  Pat.  699,645,  May  13,  1902. 

An  automatic  water-to-carbide  generator  working  on  the 
,  dipping  principle,  the  carbide  being  carried  in  a  number 
I  of  boxes  disposed  radially  round  a  central  gas  space  in 
I  the  holder  bell,  which  boxes  rise  with  the  bell,  and  have 
;  their  weight  partly  supported  by  a  float  in  the  main  water 

tank.  Special  features  of  the  apparatus  are  the  employ- 
iment  of  a  small  supplemental  carbide  vessel  placed  lower 
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than  the  others,  and  so  arranged  that  it  comes  into  action 
first,  its  gas  serving  to  sweep  the  air  out  of  the  interior  of 
the  generator;  al-so  that  the  carbide  boxes  are  fitted  with 
sloping  lids,  "  which  protect  the  carbide  from  intimate 
association  with  the  moisture  contained  in  the  gas." 

— F.  H.  L. 
Acetylene  Gas  Generatinn  Apparatus.     A.  E.  ,\dolfsson, 

Sundbyberg,  Sweden.     U.S.  Pat.  699,828,  May  13,  1902. 
An    automatic   carbide-to-water   generator   of  the   hopper 
variety,  the   feed   from  which   is   efEected   by  a   revolving 
scoop,  actuated  by  the  holder  bell,  similar  in  design  to  the 
slides  of  the  rotatory  water  or  gas  pump.— F.  H.  L. 

[Acetylene]  Gas  Vislrilmtiny  .System.  M.  Toltz  and 
A.  Lipschutz,  St.  Paul,  Minnesota.  U.S.  Pat.  699,725, 
May  13,  1902. 

See  Eng.  Pat.  24,577,  1901  ;  this  Journal,  1902,  397. 

— F.  H.  L. 

IIL-DESTEUCTITE  DISTILLATION. 
TAE  PRODUCTS.  PETEOLEUM. 

English  Patents. 

Gas- Water ;  An  .■irrumiementfor  TreaUny ,with  Con- 
tinuous }yorhiny.  H.  Koppers,  Carnap,  Essen-ou-the- 
Rubr,  Germany.  Eng.  Pat.  13,047,  June  26,  1901. 
The  gas-water  passes  into  the  upper  part  of  a  column 
apparatus  connected  to  a  separating  apparatus  or  still.  The 
gas-water,  after  passage  through  some  of  the  upper  columns, 
is  led  by  a  pipe  into  the  lower  part  of  a  heater,  into  which 
.also  pass  the  hot  gases  from  the  still,  which  are  thereby 
cooled,  whilst  the  gas-water  is  warmed.  The  latter  is  then 
led  back  to  the  column  apparatus,  which  it  enters  below 
the  point  .it  which  it  issued,  and,  flowing  downwards,  meets 
a  current  of  injected  steam,  whereby  COo  and  H„S  are  set 
free,  and  rise,  together  with  ammonia,  which  latter  is  retained 
in  the  cooler,  upper  part  of  the  column. — E.  S. 

Distillation;  Process  of  and  Apparatus  fur  Fractional 

.     J.  H.  Miller,  Bruhl,  Germany.     Eng.  Pat.  25,469 

Dee.  13, 1901. 

An  equalisation  of  temperature  between  the  distilled 
vapours  and  the  products  of  condensation  which  ilow  back, 
is  effected,  as  also  a  reduction  of  the  temperature  of  the 
ascending  vapours  to  the  desired  point  by  systematically 
increased  cooling,  instead  of  by  a  number  of  partial  equalisa- 
tions between  the  vapours  and  the  products  of  condensation. 
An  apparatus,  comprising  a  sy.stem  of  one  or  more  conse- 
cutive rectifiers  and  superposed  condensers  is  used,  each 
condenser  consisting  of  an  upright  tube  cooled  externally. 

— U.  A. 
Mineral  Oils  or  the  like ;  Separatiny  the  Hesinous  Parts, 

without  their  Decomposition,  from  .     ('.  Daeschner, 

Dresden.     Eng.  Pat.  10,063,  May  23,  1901. 

The  mineral  oils,  the  natural  asphalts,  "residues  of  sul- 
phuric acids  "  [acid  sludge],  aud  the  like,  are  mixed  with 
fusel  oil  and  extiacted  therewith. — C.  S. 

Mineral  Oils  and  their  Distillates;  Distillation  of . 

H.  McPhail,  Wakefield.  Eng.  Pat.  6972,  March  21,  1902. 
The  still  consists  of  a  vertical  cylinder,  A,  fitted  with  a 
series  of  steam  pipes  (for  superheated  steam,  the  sole 
heating  agent  employed),  which  terminate  at  both  euds  in 
tube  plates  dividing  the  still  into  three  compartments.  The 
oil  is  admitted  into  the  upper  compartment,  a',  through 
the  pipe,  a\  or  may  be  admitted  into  the  lowermost  com- 
partment, (/•',  as  desired.  The  steam-pipe,  a'',  is  fitted  with 
a  branch  for  admitting  steam  into  a  perforated  coil,  o^,  for 
agitating  the  oil  and  assisting  in  carrying  off  the  distilled 
vapours  j  also  for  cleaning  out  the  still.  The  residue  is  run 
off  into  a  chamber,  o'-,  whence  it  can  be  discharged  into  a 
reservoir,  a'»,  the  said  chamber  being  also  provided  with 
a  plug  hole  for  the  admission  of  air  in  discharging  the 
residue,  and  also  for  the  insertion  of  a  cleaning  rod.  The 
distillate  is  conducted  through  the  pipe  \',  into  the 
condenser  15,  fitted  with  a  coil,  '*',  for  the  circulation  of  the 
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cooling  liquid.  The  condensed  products  are  then  led  through 
n  series  of  receivers,  C,  to  effect  the  separation  of  the  con- 
ilensed  oil  and  water  by  settling,  and  also  for  the  condensation 
of  the  lighter  vapours,  (he  -water  being  drawn  off  through 


160°  C.  Oxidation  of  the  dinitrodiphenylraethane  with 
chromic  acid  in  glacial  acetic  acid  solution  gave  di-o- 
nitrobenzophenone,  melting  at  189°  C.  A  more  satisfac- 
tory yield  of  diaminobenzophenone  is  obtained  by  nitrating 
o-nitrobenzophenone,  separating  the  two  isomerides 
formed  (Staedel,  Annalen,  283,  167),  and  reducing 
the  one  melting  at  188°  C.  The  product  obtained 
forms  well-defined  salts  and  a  picrate  meltinii  at 
1G5°C.  The  diacetyl  derivative  melts  at  lOlM". 
The  diazo  compound  combines  with  resorcimil  and 
with  i3-naphthol  and  its  sulplionic  acids,  giving  brick- 
red,  dark  Bordeaux  red,  ami  violet  dyestuffs. 


a/^ 


the  pipes,  c\  and  the  uncondensed  products  conveyed  from 
one  receiver  to  the  next  by  the  larger  pipes,  cK  Gauges, 
r\  are  provided  for  showing  the  level  of  the  liquid  contents 
in  the  receivers. — C.  S. 

IV.-COLOUEINa  MATTEES  AND 
DYESTUFI'S. 

Tohddhies   with    Diazo  Compounds;    Coupling  of  . 

HausMehner.     J.  pralct.  C'hem.,  1902,  65,    [9  and  10], 

401—472. 
This   article   is  a   contribution    to  our  knowledge   of  the 
Diazoamino  compounds. 

Vi-odinitrodiphew/lmelhanennd  Di-o-dinilrohenzoplienone. 

W.  Bertram.      .1.   pnikt.  Chem.,   1902,  65,   ["  and  K], 

;r27— 345. 
UiAMixo-DiPiiENVLMETiiANE  (from  aniline  and  anhydro- 
formaldehyde  aniline)  is  converted  into  a  dinitro  derivative 
by  means  of  concentrated  nitric  acid  in  presence  of  a  large 
quantity  of  sulphuric  acid.  The  amino  groups  are  removed 
by  means  of  the  diazo  reaction,  and  the  crude  product 
is  recrystallised  from  benzene.  The  di-o-nitrodiphenyl- 
methane  thus  obtained  melts  when  pure  at  159°  C., 
is  very  sparingly  soluble  in  water  and  petroleum  spirit, 
easily  soluble  in  ether,  alcohol,  glacial  Ecetic  acid,  acetic 
ether,  and  benzene  on  heating.  A  characteristic  property 
of  the  substance  is  its  solubility  in  dilute  solutions  of 
caustic  soda,  from  wliich  it  is  prcoipitatecl  unchanged  by 
acids.  When  treated  in  alkaline  solution  with  broinine  it  is 
converted  into  o-o-dinitrobenzophenone.  licdnetion  with 
iron  aud  acetic  acid,  or  with  stannous  chlnride  and  hydro- 
chloric acid,  yields  di-o-diaminobenzophenone,  melting  at 
133°  C,  and  only  when  a  very  vigorous  reaction  look  place 
was  di-o-diamiiiodiphenyln\ethane  obtaii\cd.  The  latter 
scporates  from   alcohol   in   thin   white   needles,  melting  at 


From  the  foregoing  results  and  previous  data  the  author 
concludes  as  follows  : — 

I.  4.1(CH3)oX.C5Hj.CO.Csn4.N(CFl3)..1.4  readily 
yields  an  Aurarainc.  , 

II.  2.1(CH,),,^^CV,H4.CO.C8II^.N(CH3),1.2  docs  not 
yield  an  Auramine,  and  remains  unchanged  on  healing  with 
zinc  chloride  and  sal  ammoniac  to  160°  C. 

III.  2.1  H„N.C„n4.CO.C„Hj.NH„1.2onlygivcsasniall 
quantity  of  acridoue  when  heated  for  a  long  time  with  zinc 
chloride  above  170°  C. 

IV.  [4.2.  l(CH3).,N(NH2)C5H3]2CO  gives  spontaneously 
an  acridone  derivative. 

V.  o-Aminodiphenylmethane  only  yields  acridiue  when 
its  vapour  is  passed  over  red-hot  lead  oxide,  and  di-o- 
diaminodiphcnybnethane  is  equally  stable. 

VI.  Compounds  of  the  type  — 

4 . 2 . 1  XjX .  IIjN .  CJij .  CH2 .  C^H:, .  NIL, .  N.N.I .  2 . 4 

readily  give  off  ammonia,  yielding  hydroacridines,  which,  on 
air  oxidation,  are  converted  into  acridines. 

The  stability  of  the  two  «-substitutod  benzophenone^ 
towards  hydro'xylamine  and  phcnylhydnizine  appears  to  bi 
due  to  spacial  relations.  Moreover,  the  great  stability  ol 
the  compounds  only  substituted  in  the  o-posiiion  is  con 
tra^ted  with  the  easy  deeomposability  of  the  diphenyl 
methane  and  benzophenone  derivatives  substituted  in  thj 
0-  and  /^positions. — T.  A.  L.  | 

.  I 
Sodium   7'elrazodito/i/lsulphife ;    Compound/!  of ,  »i'i 

Aromatic  Ami7ies  and  I'lieuols.  and  their  Transformatwi 

into  Azo-lM/estufl's.      A.   Seyewitz  ami    Hint.     Compti' 

licnd.,  134,  [ISJ,  IOCS— 1070. 
I'oi.i)  saturated  aqueous  solutions  of  sodium  tetrazoditolyl 
sidphite,  and  of  the  hydrochloride  of  the  amine  (anilui" 
toluidines,  ;)-phenylenediauiinc,   a-   and    /i-naphthylamuii 
aethylnaphthylamiue)  are  mixed,  when  yellow  precipitat* 
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fall,  crystallising;  from  alcohol  in  yellow  or  red  needles. 
Dilute  acids  decompose  them  slowly,  with  evolution  of 
sulphur  dioxide.  Cold  alkalis  dissolve  them,  and  they  are 
reprecipitated  from  the  solutions  hy  acids.  Hot  alkalis 
dissociate  thera,  the  original  alkali  salt  and  the  amine  being 
reproduced.  Papers  soaked  in  the  alkaline  solutions  and 
exposed  to  light  are  dyed  orange-yellow ;  the  same  yellow 
substances  are  obtained  in  the  dark  by  boiling  the  alcoholic 
solations,  when  sulphur  dioxide  is  evolved.  They  are  true 
azo  compoonds.  The  circumstances  of  their  formation,  and 
their  reactions,  lead  the  authors  to  regard  them  as  indicated 
by  the  following  equations  (exhibiting  the  a-naphthylamine 
derivative)  : — 


I.     C5H3(CH,).N:N..S03Na 


+  2C,„H,NHaiCI 


C«H3(CU3).N:N.S03Na 
2NaCl  +  9'iH3(CH3).NH.N(S03H).C,„H6.NH„ 
*  CjH3(CH3).NH.N(S03H).C,„Hs.NH., 
Compound  (not  a  dyestull) . 

II.       C5H3(CH3).NH.N(S03H).C,(,H,;.NHj 

CeH3(CH3).NH.N(S03H).C,oH,.NHj  ~ 
CoH3(CH3).N:N.C,„H„.NH, 

C8ll3(CH3).N:N.C,„H„.NH., 
Azo  dyestull. 

—J.  T.  D. 

Oxazine  and  Thiazine  Di/esliiff's,  and  their  Relation  to  the 

Azonium  Compounds  ;    Cy}iistitutio?i   of .     F.   Kehr- 

mann.     Annalen,  1902,  322,  [1],  1—77. 

The  constitution  of  the  Indulincs  and  Safranines  may  now 
be  considered  as  well  established,  the  Aposafranines, 
Safranines,  Rosindulines,  and  most  of  the  Indulines  of  the 
aminoazobenzene  melt  belonging  to  the  group  of  azonium 
compounds.  Although  for  some  time  the  benzene  Indulincs 
ftud  the  Rosindulines,  chiefly  from  the  work  of  Fischer  and 
Hepp,  were  considered  as  structurally  different  from  the 
Safranines,  and  were  classed  as  ^j-fjuinoneimide  derivatives, 
it  is  now  certain  that  this  view  is  incorrect.  All  these  dye- 
stuSs  are  derived  from  the  parent  substance  of  the  series, 
the  salts  of  phenylphenazonium,  or  from  its  analogues  and 
homologues,  containing,  in  place  of  the  phenyl  attached  to 
the  pentavalent  nitrogen,  other  alphyl  or  aryl  groups  (R) — 

/\   : N  .   /\ 

\/  =  ^ •  \/ 

/\ 

R    Ac 

in  such  a  manner  that,  generally,  the  hydrogen  para  to  the 
Irivalent  azine  nitrogen  is  substituted  by  ammonia,  amine, 
~>T  hydroxyl  radicles.  The  similarity  between  the  indulines, 
jxazines,  and  thiazines  led  the  author  to  investigate  further 
he  correctness  of  the  p-quinonoid  formula;  for  the  two 
alter  groups.  He  had  already  pointed  out  (Ber.,  30,  l.^"!  ; 
his  Journal,  1807,  793)  that  Methylene  Blue  was  probably 
-epresented  by  the  formula — 


(CH3),N.    ^y 


I        I     s  .  \)  ■  N(CH3)2 

CI 


ind  subsequent  investigations  have  shown  that  a  similar 
oastitution  may  be  assigned  to  the  oxazine  dycstuffs, 
fhich  may  be  considered  as  derivatives  of  the  hypothetical 
henazoxonium — 

/\  :  N .  /\ 

This    view   received   further  support  from    Collie   and 
ickle'a   work   (J.   Chem.  Soc,  1899,  710),  who   showed 


that  dimethylpyrone,  like  its  nitrogen  analogue,  dimethyl- 
pyridone,  gave  crystallino  salts  with  acids.  The  author 
finds  that  the  oxazine  and  thiazine  dyestuffs  are,  in  fact, 
amino-  or  hydroxy-substitution  products  of  two  o-quinonoid 
substances  analogous  to  phenylphenazonium,  and  repre- 
sented by  the  formula; — 


Ao 


I  I       ^      I  I 

Ac 


In  conjunction  with  several  of  his  students  he  has 
succeeded  in  confirming  this  theory.  The  results  may  be 
summarised  as  follows  :  — 

1.  The  salts  of  phenazoxonium  and  pbenazthioniam  are 
formed  by  suitably  treating  phenoxazine  and  thiodiphenyl- 
amine  with  oxidising  agents — 


(«)  C^H^  ^ 


/  _>C,Il4  +  Br,=C„H^5 


/ 


>C6n|  +  ni!r 

Br 


,NH. 


(t)  C^Hj  /       \  CiHj  +  2FeClj     = 

2reGlo+  HCl+C^Hj^      \  C,,H, 

CI 


Hence  phenoxazine,  thiodiphenylamine,  and  their  an.alogues 
are  leuco  derivatives  of  o-quinonoid  compounds.  Thev 
correspond,  in  the  azonium  series,  to  bodies  like  N-phenyi- 
dihydrophenazine,  which  is  converted,  on  oxidation,  into  a 
salt  of  phenylphenazonium — 

C6H4<        >C,H^  -H  2FeCl3     = 


Cf,H5 


:N. 


2FeCl2  -I-  HCl  -1-  C„H^^      \c,\i, 

/\ 

C„H5  CI 

_  2,  When  both  the  hydrogen  atoms  para  to  the  teriiary 
nitrogen  in  the  azoxonium,  azthionium,  and  azonium  com- 
pounds are  unsubslituted,  the  substances  are  unstable  and 
very  prone  to  react,  the  two  former  even  more  rea^lily  than 
the  Latter.  The  compounds  become  more  stable  when 
these  hydrogens  are  replaced  by  alkyl  groups,  and  still 
more  so  when  substituted  by  amino  or  hydroxyl  radicles. 
For  instance,  the  bromide  of  dimethylphenazoxonium  is 
tolerably  stable  in  solution,  and  the  stability  of  the  amino 
and  hydroxyl  oxazine  .and  thiazine  dyestuffs  is  a  fact  long 
well  known.  The  azonium  compounds  show  a  similar 
reaction. 

3.  The  azoxonium  and  azthionium  salts  readilj'  react 
with  alkalis  .and  amine  biises,  yielding  dyestuffs  like 
the  azonium  compounds,  which  give  Rosindulines  and 
Safranines — 

2CoH,^      \c„Br4  +  QH.NH,     = 

Cl 

CH^HN.  M  ;S>^«"^  +  C,U,/   ^   \c,H,+  nci 
Cl 
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4.  The  azoxonium  and  azthionium  flyestuffs  aminated 
pani  to  the  tertiary  uittoRen  exist  as  bases  in  the  form  of 
anhydrides  aualogous  to  those  of  the  azonium  series — 


C.H3.N.V 


/\     .XT 


Cells. N.i^^l 


j ;  s  >  ^-^^ 


I      ^^      l\ 

5.  The  anhydrides  of  the  hydroxylated  azoxonium  iind 
azthionium  compounds,  hitherto  known  as  oxazoues  and 
thiazones,  do  not  exist  in  the  ^-quinonoid  form — 


I        I     s>CcH4 


They  are  more  correetly  termed  azoxones  and  aztWones, 
and  are  comparable  with  the  Rosindones  and  Aposa- 
franones — 


0.1         1:0-^  ^'^' 


I 


x/ 


/\ 


:N, 


O     I       i:o>C6H^  +  SO^COCHj),     = 

I '  ^^  I 

CH3O  .  II  :  O  >  ^'^' 

O.R(),.OCH3 

and  the  resulting  products,  which  have  the  character  of  a 
salt,  when  treated  with  amines,  exchange  the  methoxyl 
group  attached  to  the  ring  for  the  amine  radicle,  yielding 
the  same  dyestuffs  as  those  olitained  by  reacting  with 
amines  on  the  azoxonium,  azthionium,  and  azonium  salts. 

6.    Bernthsen's      so-called      Iniidothiodiphenjlimide      is 
3-aminophenazthionium,  corresponding  to  Aposafrauiue. 


/\ 


HCIHN 


:  N  /\   :  X  , 


01 
liernthsen.  Kelirnianu. 

HjN  .  '      j  :  N  ^  ^'^* 

CcH,  01 

Aposa[ranine. 


It  contains  au  amino  and  not  an  iraiiio  group,  and,  like 
Aposafranine,  can  lie  diazotiscd  and  combined  with  ]ibenols. 

7.  .Several  of  the  oxazine  and  tbiaziue  bases  appear  to 
exist  in  a  pseudo  form,  like  many  of  the  azonium  bases,  but 
this  matter  has  not  bein  thoroughly  investigated. 

It  follows  from  the  foregoing  conclusions  that,  in  future, 
dyestuffs  having  a  ;)-quinonoid  structure  will  be  much  cur- 
tailed in  number.  There  only  remaiu  the  luilamiues,  Indo- 
pheuols,  di-  and  triphenylmethane  dyestuffs,  and  the  Fluorin- 
dines.  The  azine  dye.'tuffs  (Kurhodines,  luduliues,  Safra- 
uines),  theOxazines  andThiazines((;allocyaniiies,  Meldcila's 
Iilue,t'apri  Blue,  Methylene  iilue),  the  l^yronines.ltosamines, 
Uhoilamines,  Acridines,  ;ind  many  others,  will  in  future 
be  treated  as  o-quinonoid  dyestuffs.  whilst  the  elements 
o.xygen  and  sulplmr,  hitherto  considered  as  divalent,  must,  in 


0.1      j  ':  N  >  <^«H^ 
I      ^^     l\ 

All  three  classes  add  methyl  sulphate,  with  se\erance  of 
the  o.xygen  linkage — 


the  case  of  the  Oxazines,  Thiazines,  and  similar  dyestuffs 
be  accorded  that  valency  which  is  their  due. — T.A.  L. 

Pyraznles   from    \  .Z-Dihetones    and   Diazoacetic   Ester- 

Synthesis  of  .     A.  Klages.     J.  prakt.  Chem     190'' 

65,  [7  and  8],  3S7— 393. 
Thk  /3-diketones,  which  in  alkaline  solution  exist  in  the 
enolic  form,  condense  in  presence  of  dilute  caustic  soda 
lye  with  diazoacetic  esters  to  form  unstable  oxypyrazolines 
which  give  off  water  and  are  converted  into  pyrazoles. 
Thus,  by  warming  equimolecular  proportions  of  acetyl- 
acetone  and  diazoacetic  ethyl  ester  to  about  80'  C.  with 
sufficient  caustic  soda  Ije  (!',  per  cejit.)  to  keep  the  oil  iu 
solutioD,  and  subsequently  cooliug,  colourless  needles  of 
4-methyI-3-aceto-5-p3Tazoie  carboxyethyl  ester — 

CH3CO.C.NH 
HX'.O   N 


C.COAH5 

separate  out.  The  product  melts  at  124°  C,  and  boils 
under  2G  mm.  pressure  at  202'  C.  It  is  readily  soluble  in 
alcoliol,  ehloioform,  and  glacial  acetic  acid,  less  !;o  in  clher 
and  petroleum  spirit,  and  forms  with  concentrated  soda  lye 
a  sodium. salt  crystallising  in  colourless  needles.  The  oxime 
melts  at  about  165°  0.  On  hydrolysing  the  ester  by  boiling 
for  about  six  hours  with  alcoholic  soda  lye  and  acidifying, 
it  yields  the  corresponding  acid,  which  separates  from 
water  in  colourless  needles,  melting  at  233°  0.  This  acid  is 
readily  attacked  in  alkaline  solution  by  permanganate, 
giving  a  new  acid,  melting  at  293'  0.,  and  having  the  com- 
position of  a  methylpyrazol  diearboxylic  acid.  Tlie  silver 
salt  of  this  acid,  when  distilled  in  a  cuiTent  of  carbou 
dioxide,  gave  4-methylpyrazole,  identified  by  its  silver  salt 
and  its  picrate,  both  of  which  melt  at  142'  C. 

A  similar  reaction  takes  place  between  propionylacetonc 
and  diazoacetic  ester,  the  pyrazole  melting  at  59'  C,  aod 
giving  an  oxime  and  a  semicarbazone.  On  hydrolysis  with 
alcoholic  potash,  the  coudeufation  product  is  converted  into 
a  ketopyrazole  carboxylic  acid,  melting  at  191  C.  The 
constitution  of  the  product  has  not  yet  been  determined, 
since  in  the  ease  of  propionyl  acetone  there  are  three 
possible  euolic  foruiulie,  the  constitution  of  which  would 
modify  considerably  the  formatiou  of  the  pyrazole  derivative. 

— T.  A.  L.      ' 

Mordani  Dyeing.     C.  Liebermann. 
1490—1498. 


Ber.,  1902,  35,  [8], 


NoELTixG,  in  a  lecture  before  the  Chemical  Section  of  the  ' 
Naturforscherversammluug  last  year,  although  in  the  main  ' 
confirming  the  Liebermaun-Kostanecki  rule  with  regard  to 
the  mordant-dyeing  of  the    bydroxyauthraquiuones,  which  ' 
reiiuires  the  presence  of  two  hydroxy  I  groups  or  a  hydroxy! 
and  a  earboxyl  group  ortho  to  one  another  (lier.,  34,  I5C2  ; 
this  Journal,   1901,  710),  drew  attention   to   the   fact  that 
several  dyestuffs  were  now  known  which  dyed  niordantinl 
fibres    without   conforming  to   rhe  lule  (see  also  Huntrwk, 
this  Journal,  1901,  983).     The  author  now  replies  that  in 
deciding  whether  a  substance  is  a  mordant-dyestuff  or  not 
the  following  points  must  be  considered: — (!)  The  purity  of 
the  dyestufE  employed  ;  (2)  the  particular  mordant ;  (3)  the 
strength  of  shade  obtainable  ;  and  (4)  whether  the  colour  i« 
sufficiently  deep  to  be  of  any  technical  value. 

The  theory  also  hnKIs  when  the  sulistilution  of  Ihci 
hydrogen  atoms  in  the  hydroxyl  and  earlmxyl  groups  b)  ai 
poly\alent  metal  leads  to  the  formation  of  a  ring.  Wlum 
five- or  six-membered  rings  are  formed  in  this  way,  relatively 
stable  compounds  are  obtained,  which  withstand  sufficiently 
well  the  various  dyeing  and  subse<iuent  operations — washing, 
soaping,  &c.  Similar  rings  are  also  formed  when  dyeing 
mordanted  fibres  with  anthrauilic-acid-a/.o.(8-naphthol  and 
\vilh  authranilie-acid-azo-resorciuol,  which  Xoeltingin.stauces 
as  exceptions  to  the  Lieliermann-Kostaneeki  rule,  the  niet:d 
of  the  earboxjl  condensing  with  the  hydroxy!  group ;  for 
example — • 

1.2C„II,/  "   \c,,\l,f)\\  l.-M 

^CO.O.M.o^ 
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That  the  theory  of  the  mordant-dyeing  properties  of  the 
o-hvdroxvI;itcd  dvestuffs  is  in  the  main  correct,  is  borne  out 
by  the  fact  that  the  acid  mordant  dyestiiflfs  for  cotton,  so 
far  as  their  constitution  is  known,  belong  to  the  class  of 
o-derivatives. 

Liebermann's  earlier  experiments  were  carried  out  prin- 
cipally with  iron  and  alumina  salts  or  their  mixinres,  but 
latterly  a,  much  more  delicate  reagent  lias  been  put  on  the 
market  in  the  fiirm  of  calico  heavily  printed  in  parallel 
stripes,  with  the  oxides  of  cerium,  thorium,  zirconium, 
Yttrium,  beryllium,  aluminium,  cobalt,  nickel,  uranium, 
chromium,  copper,  zinc,  cadmium,  manganese,  antimony, 
bismuth,  tin,  and  iron,  which  the  author  terms  Scbeurer's 
mordants. 

In  general  the  elements  yttrium,  beryllium,  thorium, 
cerium,  zirconium  and  copper  appear  to  have  the  greatest 
combining  power,  although  not  with  all  mordant-dyestuffs  ; 
and  zinc,  cadmium,  manganese,  antimony,  hisnuith,  lead, 
tin.and  thallium  the  least ;  whilst  iron,  aluminium,  chromium, 
and  uranium  are  iutermediate.  It  appeared  possible  that 
these  differences  might  be  due  to  some  chemical  action 
of  the  mordant  on  the  dyestuff,  such  as  the  introduction 
of  new  hydroxy!  groups.  That  this  was  not  the  ease,  was 
shown  b}'  boiling  an  alcoholic  solution  of  C'hrysazin  with 
cupric  oxide,  when  the  Chrysazin  liberated  from  the  orange 
opper  salt  was  the  unaltered  substance,  and  possessed  its 
original  dyeing  power. 

The    experiments     led    to     the    following    conclusions- 
All  hydroxy  dvestuffs  dye  mordants,  and  the   series   falls 
ioto  two  classes.     1.  Dyestuffs    which    dye     the    ordinary 
mordants    (iron,  aluminium,  and  chromium)    quickly   and 
n  deep  shade,  such  as  Alizarin,  the   Purpurins,  llhamnetin, 
Hrasilein,   Hsematein,  the  dihydroxyfluoresceins,    &c.      2. 
Such    dyestulTs     as     Chrysazin,     .Vnthrarufin,    Henzdihy- 
droxyanthraquinone,   Anthrachrysone,    Chrysophanic   acid, 
&c.,  which  do  not  dye  ordinary  mordants,  or  only  slightly, 
ind  were  previously  held  to  be  non-mordant  dyestuffs,  but 
react  with  Scbeurer's   mordants  more  or  less  completely, 
hemically  pure  Hystazarin  (2.3-dihydroxyanthraquinone) 
lyes  iron,  aluminium,  and  chromium  mordants   about  one- 
nxth  or   one-eighth   as    deep  as    Alizarin,  but   Scbeurer's 
nordants  a  good  deep  shade.    In  spite  of  the  o-position  of  the 
ivdroxyls,  the  non-contiguity  to  a  quinone  group  depresses 
0  a  marked  degree  the  mordant-dyeing  properties   of  the 
ubstance.     On  the  other  hand,  t^uinizarin  (1 .4-dihydroxy- 
mtbraquinone),   in  which  the  hydroxyls  are  ortho  to  the 
tarbonyl   groups,   is,  although   its  hydroxyls    are  para  to 
■ne  another,   a   mordai't-dyestuff,    giving,    with    ordinary 
nordants,   shades   about  one-tenth    the  strength   of  those 
;iven  by   Alizarin,  but   deep   shades  with  Scbeurer's  mor- 
lants.      Similar   effects  are  noticed   with    Anthrachrysone 
'1.3.5.7-tetrahydroxy-anthraquinone).       Chrysamic    acid 
tetranitrochrysazin)  and  tetranitrochrysophanic  acid  only 
ye  Scbeurer's  mordants  faintly,  and   tetrabromchrysazin 
as  CO  mordant-dyeing  properties. 

The  resulls  show  that  the  mordant-dyeing  action  of  the 
ydroxy  dyestuffs  can  be  increased  or  diminished  by  the 
osition  of  the  hydroxy!  groups.  The  introduction  of  nitro 
roups  appears  to  act  beneficially,  and  probably  there  are 
■;her  groups  (,NH»'?)  which  act  in  the  opposite  direction. 

-T.  A.  L. 

English  Patents. 

idigo ;  Improved  Manufacture  of  Reduced .    0.  Imray, 

London.     From  The  Farbwerke   vorm.   Meister,   Lucius 
und   Briining,   Hoechst   a/Main,   Germany.      Eng.   Pat. 
;  13,378,  July  1,  I'JOl. 

'sEFr.  Pat.  312,469;  this  Journal,  1902,  38.— T.  A.  L. 


.:o  Colouring  Matters  [Aio  Dyestuffs']   and  of  Inlerme- 
^diate  Products  for  use  therein;  Manufacture  or  Pro- 

\duction  of  New   .     H.  E.  Newton,  London.     From 

The  Farbenfabriken  vorm.  Fr.  Bayer  and  Co.,  Elberfeld, 
Germany.     Eng.  Pat.  11,766,  June  8,  1901. 

E  Fr.  Pat.  .011,339  ;  this  Journal,  1902,  41 T.  A.  L. 


Mono-Azo-Dyestulf's ;     Manufacture    of    Mordant-dyeing 

.     C.  1).   Abel,  I,ondon.     From  The  Actien-Gesell- 

schaft  fur  Anilin-Fabrikation,  Berlin.  Eng.  Pat.  13,863, 
July  8,  1901. 

Supplementary  to  Eng.  Pat.  10,294  of  1900  (this  Journal, 
1901,  467).     See  Fr.  Pat.  312,496  ;  this  Journal,  1902,  46. 

— T.  A.  L. 
Gallocyanines  [OTazine  Dyestuffs]  ;  Manufacture  of  New 

Derivatives  of .     O.  Imray,  London.     From  the  Dye 

Works,  formerly  L.  Durand,  Huguenin  and  Co.,  Basle, 
Switzerland.     Kng.  Pat.  45.50,  Feb.  22, 1902. 

Derivatives  analogous  to  those  of  Eng.  Pat.  6055  of  1898 
(this  Journal,  1899,  073),  but  dyeing  different  shades,  are 
obtained  by  treating  gallocyanines  with  free  sulphurous 
acid,  a  sulphite  or  a  bisulphite.  The  ga!loc3'anines  employed 
are  obtained  by  reacting  with  nitrosoalkylbenzylaniline 
sulphonic  acids  or  nitrosodipbenylamine  hydrochloride  on 
gallic  acid  or  its  derivatives,  such  .is  gallamic  acid,  gallic 
acid  esters,  and  gallanilide,  or  with  the  sulphonated  gallo- 
cyanines obtained  by  sulphonating  the  gallocyanines  derived 
from  nitroBodiphenylamine. — T.  A.  \i. 

Colouring   Matter    [Sulphide   Dyestuffs]   containing   Sul- 
phur ;  Impts.   in   the   Manufacture   and  Production   of 

.      J.    Y.   Johnson,   London.      From    the    Badische 

Anilin  und  Soda  Fabrik,  Ludwigshafen,  Germany.  Eng. 
Pat.  14,669,  July  18,  1901.  (See  Fr.  Pat.  312,573;  this 
Journal,  1902,  43.) 

The  dyestuffs  obtained  are  quite  different  from  those  of 

Eng.  Pat.  23,578  of  1893  (this  Journal,  1894,  725). 

T.  A.  L. 
United  States  Patents. 

Resist-White  [Indigo  Dyestuffs]  under  Indigo;  Process  of 

Making .  A.  ,1.  Stiegelraann,  Ludwigshafen,  Assignor 

to  Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen, 
Germany.     U.S.  Pat.  699,033,  April  29,  1902. 

The  material  employed  is  printed  with  a  resist  consisting  of 
a  thickening  agent,  glycerin,  and  lead  peroxide,  is  then 
dried,  dyed  in  an  indigo  vat  to  the  required  shade,  rinsed  in 
cold  water,  and  finally  worked  in  a  bath  containing  hydro- 
chloric acid  until  the  desired  white  has  been  obtained. 

— T.  A.  L. 
Indigo-diacetic   Acid  [Indigo  Dyestuffs],  and  Process  of 
Making  Same.     P.   Seidel,   Ludwigshafen,  .Vssiguor  to 
Badische  Anilin  und   Soda  Fabrik,  Ludwigshafen,  Ger- 
many.    U.S.  Pat.  699,581,  May  6,  1902. 

When  anthranilic  acid  is  condensed  with  two  molecular 
proportions  of  a  haloid-acetic  acid,  and  the  resulting  product, 
anthranilo-diacetic  acid,  treated  successively  with  caustic 
alkali,  water,  and  air,  it  is  converted  into  indigo  diacetic 
acid.  The  new  substance  crystallises  from  hot  water,  and, 
on  heating,  melts  and  decomposes.  It  is  readily  soluble  in 
alcohol  and  ether.  (See  also  Eng.  Pat.  16,566  of  1900  ;  this 
Journal,  1901,  889.)— T.  A.  L. 

Green  Sulphur  Dye  [Sulphide  Dyestuffs],  and  Process  of 
Making  Same.  C.  Uis,  Basle,  Assignor  to  Aniline  Color 
and  Extract  Works,  formerly  J.  K.  Geigy,  Basle,  Swit- 
zerland.    U.S.  Pat.  698,555,  April  29,  1902. 

The  sulphonic  acidof  dimethyl-p-am)no-/>-hydroxydiphenyl- 
amine,  obtained  from  dimetbyl-p-aminophenyl(|Uinoneimine 
and  normal  sulphites  (Eng.  Pat.  12,578  of  1901  ;  this 
Journal,  1902,  471),  is  heated  with  alkaline  polysulphides 
in  presence  of  finely-divided  copper  or  of  a  copper  salt. 
The  product  dyes  unmordanted  cotton  yellowish-green 
shades,  fast  to  light  and  soap,  from  a  bath  containing  sodium 
sulphide  and  salt. — T.  A.  L. 

V.-PEEPAEINa,  BLEACHING,  DYEINa, 

PRINTING.   AND   FINISHING   TEXTILES, 

TAENS,  AND  FIBRES. 

Mordanting  Wool  with  Chrome,     G.  Ulrich  and 

B.  Tugendhat.     Farber-Zeit,,  1902,  13,  [9],  134—135. 

With  a  view  of  determinini;  the   amount  of  chromic   acid 

present  in  wool  mordanted  with  chromic  acid  salts,  by  the 
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method  recently  employed  by  KapfiE  (this  Journal,  1902, 
(U 2),  samples  of  wool  were  mordanted  with  chromic  acid, 
liy  means  of  potassium  bichromate  and  a  large  excess  of 
sulphuric  acid,  and  with  chromic  oxide  from  a  chromic 
oxide  salt.  Portions  of  each  were  then  dyed  with  Chromo- 
trope  2  1!.  Those  mordanted  with  chromic  acid,  which  con- 
tained a  small  proportion  of  chromic  oxide,  became  dyed 
reddish  to  dull  violet,  those  mordanted  with  chromic  oxide 
being  dyed  blue-  to  red-violet  colours.  As  these  differences 
are  not  sufficiently  great  to  afford  a  basis  for  a  quantitative 
method  of  determination,  logwood  was  tried  and  found  to 
answer  better.  With  a  small  proportion  of  this,  the  wool 
mordanted  with  chromic  oxide  gives  clear  blue,  while  that 
mordanted  with  chromic  acid  gives  reddish-grey  dyeings. 

.Samples  of  wool  were  mordanted  by  boiling  for  1  j  hours 
with  (1)  3  per  cent,  (of  the  weight  of  the  wool)  of  lignorosin, 
1  per  cent,  of  sulphuric  acid,  and  1-25  per  cent,  of  potassium 
bichromate  ;  (2)  3  per  cent,  of  lactolin  and  I'o  per  cent,  of 
jiotassium  bichromate;  and  (3)  2-5  per  cent,  of  tartar  and 
3  per  cent,  of  potassium  bichromate.  After  washing, 
samples  (2")  and  (3)  were  observed  to  lose  chromic  acid 
when  they  were  steeped  in  water,  whilst  sample  (1) 
remained  unafiected,  indicating,  as  Whituley  has  pointed 
out  (this  Journal,  1887,  131)  the  presence  of  chromic 
acid  in  the  wool  mordanted  according  to  methods  (2) 
and  (3).  On  dyeing  the  samples  with  a  small  quantity  of 
logwood,  (1)  yielded  a  blue  which  was  almost  as  clear  as 
the  colour  produced  upon  a  pure  chromic  oxide  mordant, 
whilst  (2)  and  (3)  gave  greenish-grey  dyeings. — E.  B. 

Dyeing  Animal  Filires  with  Acid  Dyesluffs.     M.  P.  Sislcy. 
llev.  Gen.  des  Mat.  Col.,  1902,  6,  [65],  89—94. 

The  author  finds  that  when  an  aqueous  solution  of  picric 
acid  is  shaken  with  toluene,  ether,  or  amyl  alcohol,  the  law 
of  distribution  does  not  bold  good.  The  same  was  found  to 
be  the  case  with  the  aqueous  solution  of  Crystal  Scarlet  (free 
colour  acid)  and  amyl  alcohol. 

As  is  known,  the  author  compares  the  dyeing  process 
(this  Journal,  1900,  736)  to  the  extraction  of  a  dyestuff  by 
means  of  a  neutral  solvent,  and  the  following  tables  give 
the  comparative  behaviour  of  aqueous  solutions  of  picric 
acid  of  various  strengths  towards  silk,  amyl  alcohol,  and 
toluene : — 


Percentage  remaining  in  the  Bath. 

Strength 
of  Solution. 

Silk. 

Amyl  Alcohol. 

Toluene. 

Per  Cent. 

O'OOl 

100 

100 

100 

O'Ol 

83-6 

98-7 

100 

0-1 

50 

92-6 

ssrB 

0-e 

67-2 

86-9 

88-1 

1-0 

82 

85-7 

85-2 

If  the  solutions  of  picric  acid  were  acidulated  in  the 
proportion  of  5  grms.  of  sulphuric  acid  per  litre,  the  figures 
obtained  are  :  — 


Strenfsth 
of  Solution. 

Percentage  remaining  in  the  Bath. 

Silk. 

Amyl  Alcohol. 

Toluene. 

Per  Cent. 

0-001 
0-01 
0-1 
0-5 

Nil 
5-9 
12-3 
52-7 

Nil 
67-8 
71-3 
78-4 

3 

71-1 
G7-4 

eij-i 

In  each  case  the  experiment  was  conducted  by  shaking 
2  grms.  of  silk  (or  an  equal  amount  of  the  solvent)  mth 
40  c.c.  of  the  aqueous  solution  of  picric  acid  in  a  stoppered 
bottle  until  equilibrium  was  established,  which  was  the  case 
in  about  eight  hours  (in  the  cold). 

The  free  colour  acids  of 


Orange  II. — 

(S03H)CeH,.N;N.C,A(0H)^  +  4HA 

Crystal  Ponceau — 

C,„H-.N:N.C,„H<(0H)(S03H)j  +  9HA 

Carmine  IJlue  — 

C  JI,  :  N  :  (C,H,)„ 

IV      ~^3 

\OH 


(CjH,),NC,H,.C<(  SO3  +  5H„0 

^CcH/sO^H 


Chryso'me — 


(S03H)CoH4.N:H.C,H3(OH)„, 


behaved  in  a  similar  way,  the  author  remarking  that  the 
similarity  in  the  action  of  silk  and  the  neutral  solvents  is 
noteworthy. 

In  conclusion,  he  believes  that  these  phenomena  may  be 
explained  hy  assuming  that  the  addition  of  acids  and  salts 
to  the  dye-bath  favour  the  formation  of  molecular  compounds 
between  the  fibre  or  the  solvent  and  the  colouring  matter, 
by  preventing  to  a  ceitain  extent  the  dissociating  action  of 
the  water  on  the  combination. — F.  N. 

Priiiiuline  Red  ,-  Improvements  in  Dyeing  lieserve  Effects 

on .      E.  C.  Kayser.      Fiirber-Zeit.,  1902.  13,    [101, 

152—153. 

Primcli.ne  Red  is  discharged  with  great  difficulty,  but  a 
good  reserve  of  yellow  under  red  is  obtained  after  dyeing 
the  silk  or  cotton  fabric  with  Primuliue,  by  printing  with 
the  following  mixture  ; — GO  grms.  of  starch  meal,  250  c.c.  of 
water,  40  c.c.  of  acetic  acid,  150  c.c.  of  stannous  acetate 
solution  (sp.  gr.  1-215),  15  grms.  of  paraffin  wax,  and 
15  grms.  of  resin. 

W'hen  the  material  is  to  be  over-printed  with  Aniline 
Black,  a  yellow  reserve  may  be  obtained  with  45  grms.  of 
starch,  30  grms.  of  British  gum,  250  c.c.  of  water,  30  c.c. 
of  acetic  acid,  150  c.c.  of  stannous  acetate  solution,  60  grms. 
of  stannous  chloride,  and  300  grms.  of  sodium  acetate.  A 
green  reserve,  suitable  for  over-printing  with  -Vuiline  Black, 
is  produced  by  introducing  8  grms.  of  Brilliant  Green  dis- 
solved in  40  c.c.  of  acetic  acid  and  40  c.c.  of  tannin  ghccride 
(50  per  cent.)  into  a  mixture  of  45  grms.  of  starch  meal, 
45  grms.  of  British  gum,  250  c.c.  of  water,  40  c.c,  of 
acetic  acid,  15  grms.  of  stannous  chloride,  and  300  grins,  of 
sodium  acetate.  The  red  is  developed  in  the  usual  way 
with  nitrous  acid  and  sodium  ;3-naphtholate,  but  the  fabric 
should  not  remain  too  long  in  the  acid  bath,  otherwise 
reduction  of  the  diazo  compound  may  occur. 

When  the  pattern  contains  comparatively  little  red  on  a 
yellow  ground,  the  fabric  is  dyed  with  Primuline,  and  then 
printed  with  a  non  volatile  acid,  such  as  tartaric  or 
phosphoric  acid,  the  material  being  subsequently  passed 
through  a  bath  of  sodium  nitrite  containing  milk  of  lime 
and  finally  developed  with  /3-naphtholate  in  the  ordinarj 
way.— G.  T.  M. 

Aniline  Black  ;   Dyeing  Cottons  with .     F.  Beltzcr. 

Rev.  Gen.  des  Mat.  Col.,  1902,  6,  [65],  95—100. 

The  author  gives,  in  the  two  following  tables  (I.  and  ll.),tli' 
proportions  to  prepare  the  dye-bath  for  100  kilos,  of  cotton 

1.    Warm  Method  (8  per  cent,  of  Aniline). 


Full 
Black. 


(1.)  Aniline 

Hydrochloric  acid.... 

Sulphuric  acid 

Water 

(2.)  Sodium  bichromate  . , 

Water 


8  kilos. 
32     „ 

2      „ 
50  litres. 
12-5  kilos. 
50  litres 


Medium        Chap 
Black.  "■"    ■ 


G  kilos. 
20      „ 
10      „ 
GO  litres. 
12  kilos. 
50  litres. 


4kil(w. 

30     , 

SO  Xiltrt. 
8  kiloo.  ' 
50  litre-s. 


The  author  has  carried  out  four  experiments  in  order  t 
investigate  the  proportions  of  the  ingredients  and  the  coi 
centration  of  the  bath,  using  500  grms.  of  ordinary  America 
cotton  in  each  case,  viz. : — 

Bath  JNo.  1.— Water,  6  litres;  sulphate  of  anilii 
solntioD,  500  c.c,  containing  30  c.c.  of  aniline  and  45  c. 


Jiin.i  10,  li)j2.] 
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//.  Cold  Method. 


Full 
Black. 

Medium 
Black. 

Ordinary 

Black. 

(1.)  Aniline 

Sulplmric  acid,  66°  B.  .. 

Water 

(2.)  Sixiium  bichromate  

Water 

3-22  kilos. 
2-l-S      „ 

50  litres. 
21-6  kilos. 

60  litres. 

7  kilos. 
10  Ti     „ 

60  litres. 
lG-8  kilos. 

60  litres. 

6  kilos. 
»     ,. 
SO  litres, 
ir  I  kilos. 
50  litre'! 

of  sulphuric  acid  of  66°  B.  j  sodium  bichromate  solution, 
l.OOil  c.c,  containing  7'2  grms.  of  coramerciiil  sodium 
bichromate  of  04-1  percent.  CrO^.     Total,  7 '5  litres. 

Bath  No.  2. — Water,  6  litres ;  sulphate  of  aniline 
solution,  500  c.c. ;  and  sodium  bichromate  solution  1,000  cc, 
as  in  the  first  bath  ;  sulphuric  acid,  25  gnus.    Total,  T'.")  litres. 

Buth  No.  3. — Water,  6  litres;  sulphate  of  aniline 
solution,  .'jOO  c.c,  as  in  the  first  bath  ;  sodium  bichromate 
solution,  1,000  c.c,  containing  72  grms.  of  Xa-jCr-X);,  with 
50'6  grms.  of  CrOj,  titrating  70'3  per  cent,  of  CrOj ; 
sulphuric  acid,  24  grms.  Total,  7' 5  litres. 

Balh  No.  i. — Water,  6  litres ;  sulphate  of  aniline 
solution  500  c.c,  as  in  the  first  bath  ;  sodium  bichromate 
solution,  1,000  c.c,  as  in  the  first  bath. 

In  the  second  case  the  dyeing  took  [dace  the  most 
rapidly,  in  the  third  case  a  little  quicker  than  in  the  fourth, 
and  in  the  first  case  the  colour  was  produceil  the  slowest. 
After  1|  hours  the  titration  of  the  waste  liquors  showed  ; — 

Bath  No.  1. — 12*00  grms.  of  unreduced  chromic  acid. 
I     Bath  No.  2.—  7-00         .,  „ 

■    Bath  No.-i.—n-H        „  „  „ 

Balh  No.  4.— l'2-ai)         „  „ 

After  three  hours  the  bath  was  in  every  case  exhausted, 
and  it  was  found  conclusively  that  with  baths  Nos.  1  and  4, 
the  best  results  were  obtained,  bath  No.  1  giving  slightly 
belter  results  than  No.  4. — ¥.  N. 

English  Patent.s. 

Filaments  ;   Apparatus  for  Production   of  Fihreless  — — 
W.  A.  r.   Werner,  Londou.     Eng.  I'dt.    1850,   Jan.  26, 
j    1901. 
I)EE  U.S.  Pat.  G97,.580  j  this  Journal,  1902,  C14.— J.  F.  13. 

,'Ii/drosulphites ;    Process  for    the    Production   of  . 

I  E.  Knecht,  Manchester.  Eng.  Pal.  12,729,  June  22, 
I   1901. 

Aqi-eoos  solutions  of  sodium  bisulphite  and  of  titanium 
jesquichloride  (TiXl,;)  are  mixed  in  a  receptacle  the  size  of 
.'hlch,  and  also  the  How  of  the  two  solutions,  are  so 
djusted  that  the  liquid  may  overflow  before  the  hyposul- 
hiirous  acid  formed  begins  to  decompose.  The  resulting 
oluiion  is  quickly  caused  to  flow  into  an  aqueous  solution 
f  sodium  hydrosjde.  The  titanic  hydrate  precipitated 
filtered  from  the  solution  of  sodium  hydrosulphite,  and 
Iter  solution  in  an  acid,  is  reconverted  into  a  titanous  salt, 
referably  by  electrolysis,  for  re-use.  Ammonium  or 
otassium  bisulphite  may  be  substituted  for  the  sodium  salt 
,1  the  process  ;  or  sulphurous  acid  may  be  used. — E.  .S. 

Dyeing  Apparatus.    M.  Geissler,  Gocrlitz,  Germany. 
Eng.  Pat.  2891,  Feb.  5,  1902. 

iiE  apparatus  is  designed  for  the  purpose  of  securing  a 

pid  and  thorough  penetration  by  dye  liquors  of  "  cloth  or 

her  porous  materials,"  especially  thick  tissue;.  The  tissues 

,ie  sewn  together  ard  drawn  in  the  form  of  an  endless  band 

[Cr  a   winch   fixed   aboi-e   a   dye-bath,   passing,    as  they 

scend,  between  two   scjueezing  rollers   placed  in  the  dye- 

th,  which  are  moved  to  and  fro  by  means  of  mechani.sm 

ached  to  the  ends  of  the   winch.     The  tissues  are  thus 

)ved  about  from  side   to  side  while  passing  through  the 

le-bath.-E.  B. 

mtinj;  Tissui.'i  with  Pigments  [Powdered  Metals,  §•(■.] 
jlL.  Lilienfeld,  Vienna.  Eng.  Pat.  23,892,  Nov.  25,1901. 
KSee  Fr.  Pat.  310,229  ;  this  Journal,  1902,  704.') 

[pEESSioxs  are  obtained,  with    pigments    .and   powdered 
I  tals,  which  are  perfectly  resistant  and  pliable,  by  the  use 


of  (I)  metallic  salts  of  fatty  acids,  especially  the  oleates, 
stearates,  and  palmitates  of  aluminium  and  zinc,  and 
metallic  resinates,  dissolved  in  volatile  and  non- volatile  oils, 
benzene,  carbon  bisulphide,  acetone,  &c. ;  (2)  acid  derivative, 
of  albumin,  <■.(/.,  acetyl-alburain  (obtained  by  treating 
albumin  with  acetic  anhydride  and  a  dehydrating  agent, 
or  with  acetyl  chloride)  dissolved  iu  acetone,  acetic  ether, 
&c  ;  and  (3)  india-rubber  or  gutta-percha,  decomposed  by 
heating  for  about  five  hours  at  240° — 300°  G.  with  a  drying 
oil.— E.  B.  ^ 

Resists  for  Sulphur  Colours.  R.  B.  Hansford,  Upper  Nor- 
wood. From  L.  Cassella  .and  Co.,  Frankfoit-on-Main, 
Germany.     Eng.  Pat.  12,540,  June  19,  1901. 

Sek  Fr.  Pat.  311,044;  this  Journal,  1902,  51.— E.  B. 

Dyciny   and    Bleaching    Textile    Fibres;    Apparatus  for 

.     C.  Wolf,  Germany.     Eng.  I'.it.  11,853,   June    10, 

1901. 

Yarns  in  the  form  of  cops,  wrapped  upon  hollow,  perforated 
tubes,  are  fitted  upon  hollow  spindles,  projecting  from  a 
plate  /  (see  figure).  This  is  placed,  horizontally,  inside  a 
dye  vessel  a,  and  pressed  upwards,  by  means  of  eccentrics  (', 
against  ledges  h  on  the  sides  of  the  vessel,  for  the  purpose 
of  forming  a  tight  joint.  Dye  liquor  is  forced  by  a  pump  d 
alternately  through  the  pipes  c  and  c,  the  end  of  the  latter 
of  which  is  widened  and   flattened  to  ensure  uniform  distri- 


COP  DYEING  Al>l'AI!ATUS. 

bution  of  the  liquor,  when  this  is  supplied  through  it.  The 
spindles  are  each  furnished  with  several  rings  or  sleeyes  to 
enable  cop-tubes  of  different  sizes  to  be  fixed  upon  them. 
A  hinged  door  b  .and  trolley  /,  upon  which  rollers  are 
mounted,  are  provided  to  facilitate  the  removal  of  the  plate 
after  the  cops  have  been  d)ed. 

Loose  fibres  are  put  into  a  perforated  box,  which  takes 
the  place  of  the  cop-carrying  plate  in  the  apparatus 
described. — E.  B. 

Unitbd  States  Patents. 

Artificial  Silk  ;  Preparation  of  Collodion  for  Manufacture 

of .     J.  Donge,  Paris.     U.S.   Pat.   699,155,   May  (•, 

1902. 

Pyroxylin  for  the  manufacture  of  artificial  silk  is  air-dried 
at  a  low  temperature  until  it  contains  from  6  to  10  per  cent, 
of  hygroscopic  moisture,  and  then  dissolved  in  a  mixture  of 
ether,  alcohol,  and  an  aqueous  alkaline  solution. — J.  F.  li. 

Mercerising  Process.    W.  Kleinewefers,  Crefeld,  Germany. 
U.S.  Pat.  698,026,  April  22,  1902.) 

Sek  Eng.  Pat.  7093  of  1897  ;  this  Journal,  1898,  240. 

— E.  11. 

YL-COLOUEING  WOOD.  PAPER, 
LEATHER.  Etc. 

English  Patent. 

Dyeing  Leather   and  other  Materials ;    Use  of  Titanium 

Salts  in .     ('.  Dreher,  Freiburg-in- Baden,  Germany. 

i;ng.  Pat.  9556,  May  8,  1901. 

The  yellow  djeings  hitherto  obtained  upon  tanne  !  Ie,ather 
by  treating  this  with  titanium  salts  (Ger.  Pat.  106,490  of 
1898)  have  been  too  pale  in  colour  to  be  of  practical  value. 


772 


JOURNAL  OF  THE   SOCIETY  OF  CHEMICAL  INDUSTRY. 


[June  lii,  1902- 


The  following  methods  of  applying  such  salts  in  dyeing 
are  claimed: — 

1.  Haw  hides  arc  first  steeped  in  a  cold  1  per  cent, 
solution  t)f  a  titanium  salt,  and  are  next  partially  tanned. 
After  rinsing  and  again  immersing,  for  several  hours,  in  a 
solution  of  a  titanium  salt,  the  tannage  is  completed,  and  the 
hides  are  then  treated  with  a  ^  per  cent,  solution  of  the 
titanium  salt,  which  may  now  he  applied  at  a  higher  tem- 
perature than  hefore,  e.g.,  40°  C.  They  are  then  thoroughly 
washed,  and  finished  as  usual.  The  leather  thus  produced 
has  a  doep  colour,  and  is  uniformly  dyed  throughout  its 
suhstance. 

2.  Leather,  e.g.,  goat  and  sheep  skins,  is  dyed  fast 
colours,  in  shades  ranging  from  yellow  to  black,  by  tanning 
it  with  ordinary  tanning  agents  in  admixture  with  extracts 
of  '.cgetable  (wood)  dyestuffs,  and  then  acting  upon  it 
with  a  titanium  salt. 

3.  Leather,  tanned  with  vegetable  agents  of  any  kind,  is 
treated  with  titanium  salts  and  mordant  dyestuffs,  either 
separately  or  together. 

4.  Fast  dyeings  are  produced  upon  leather  by  treating 
it  with  titanium  salts  and  dyestufis,  the  formation  of  lakes 
in  or  upon  it  being  promoted  by  adding  alkalis,  alkali  car- 
bonates, silicates,  phosphates,  sulphites,  "  hyposulphites," 
chlorates,  ferrocyanides,  chromates,  formates,  acetates, 
sodium  stannate,  sodium  aluminate,  borax,  Stc. 

5.  The  dyeing  is  effected  in  conjunction  with  soluble  basic 
salts,  such  as  the  basic  sulphates  of  aluminium  and  chromium, 
and  soluble  salts  of  the  alkaline  earths,  such  as  tlie 
acetates. 

6.  As  in  .'),  but  with  the  addition  of  the  sulphates, 
chlorides,  or  nitrates  of  aluminium  or  ebrnmium,  or  of  such 
salts  as  zinc  sulphate,  manganese  sulphate,  and  copper 
sulphate. 

7.  "  Leathers  of  any  kind  "  are  mordanted  with  in- 
soluble oxides  or  hydroxides,  and  are  then  dyed  with 
titanium  salts  and  mordant  djestuffs. 

S.  Leathers,  tanned  with  metallic  oxides,  e.g.,  chrome- 
and  alum-tanned  leathers,  are  treated  as  ia  the  last 
instance. 

9.  Leather  "  mordanted  "  with  salts  easily  decomposed 
by  the  titauium  salts  employed  {e.g.,  double  oxalates, 
tartrates,  and  fluorides),  such  as  insoluble  carbonates, 
ferrocyanides,  chromates,  and  tannates  of  the  "  earth 
metals  "  and  heavy  metals,  is  dyed  as  in  methods  7  and  8. 

10.  Leathers  of  all  kinds,  that  is,  ordinary  tanned  and 
chrome-  and  alum-tanned  leather,  chamois  leather,  "  and 
the  like,"  are  treated  with  titanium  salts  and  luordant- 
dyestuits,  and  metallic  salts  are  added  to  the  baths  at  any 
stage  of  the  dyeing  process. 

11.  Textile  fabrics,  composed  of  either  vegetable  or 
animal  fibres,  are  mordanted  with  metallic  tannates,  and  are 
then  dyed  with  titanium  salts  and  mordant-dyestuffs. 

(See  also  Eng.  I'ats.  .'J71-2  and  27,743  of  1896;  this 
Journal,  1897,  2a8,  and  1898,  44  ;  and  this  Journal,  183.^, 
310;  1896,420;    1899,  15;  and  1901,  HI].)— E.  B. 


VIL-ACIDS.  ALKALIS,  AND  SALTS. 

Alums ;   Volumetric  Determinalinn  of  Aluminium  and  Free 
and  Combined  Sulphuric  Acid  in  .     A.  H.  White. 

See  under  XXIII.,  page  793 

Ozone;  Sfjontaneuus  Decomposilion  of .     E.Warburg. 

I'reuss.  Akad.  Wiss.   Berlin  Sitz.  IJer.,  1901,48,  1126— 
1139. 

At  a  low  temperature  the  velocity  of  spontaneous  dccom 
position  of  ozone  is  small  compared  with  that  of  the  decom- 
position caused  by  impurities  in  the  ozone,  but  xhat  as  the 
temperature  rises,  the  Brst-named  quickly  increases.  The 
reaction  is  bimolecular,  and  proceeds  according  to  the 
equation  rfC  =  — /8,,C-.rf(,  where  C'  =  the  mass  of  ozone 
in  grms.  per  litre,  /  is  the  time  in  minutes,  and  j8,  a 
value    depending  on  the  temperature.      i8i   has  the  value 


0-00000204  at  17°  C,  0-0157  at  100°  C,  and  0-177  ti 
12  6' -9  C.  The  author  does  not  agree  with  Shenstone'a 
statement  (this  Journal,  1897,  474)  that  dry  ozone  is  less 
stable  than  the  damp  gas.  (See  also  this  Journal,  1900, 
1120.) -A.  S. 

English  Patents. 

Sulphuric    Acid  by  the    Contact   Process ;     Manufacture 

of .     .T.   V.   Johnson,  London.     Erom  the  Badische 

Anilin  und   Soda   Fabrik    of    Ludwigshafen,    Germany. 
Eng.  Pat.  12,781,  June  22,  1901. 

Under  the  conditions  of  working  prescribed  in  Eng.  Pat. 
15,949,  1898  (thrs  Journal,  1899,  8:U),  .although  the  yield 
is  good,  much  platinum  is  needed  as  contact  material  to 
get  a  high  yield  of  SO3.  "  If,  for  example,  with  100  parts 
of  platinum,  a  total  conversion  of  97  per  cent,  is  obtained, 
the  production  of  the  first  80  per  cent,  of  siUphurie 
anhydride  only  requires  about  15  parts  of  the  total  |>latinuiu 
employed,  while  for  the  remaining  17  per  cent,  a  further 
85  parts  of  platinum  are  necessary  ;"  the  retardation  beinj 
caused  by  the  presence  of  the  SO3  formed.  The  improvet 
process  consists  in  working  with  a  reduced  proportion  ol 
platinum  "  in  two  or  more  contact  apparatus,  so  that  about 
80  to  90  per  cent,  of  the  SO;  are  converted  into  SO3  in  the 
first  contact  apparatus,  and  absorbed,  and  the  romainiDC 
SO2  is  oxidised  in  the  succeeding  apparatus." — E.  S. 

Nitric    Acid;    Apparatus   for    the    Distilhitioii   of  . 

G.    Plath,    Cassel,  Germany.      Eng.    I'at.  91.33,  May  2, 
1901. 

The  apparatus  for  distilling  nitric  acid  is  ad.apted  to  ensDn 
prolonged  contact  between  the  acid  and  air,  either  by 
drawing  off  or  blowing  in  air,  partly  in  the  oppositt 
direction  to  the  flow  of  the  condensed  acid,  and  partly  witl 
the  acid  fumes,  at  a  temperature  admitting  of  regulatiou. 

— E.  S. 

United  States  Patents. 

Hydrochloric   Acid;    Making  .      E.    Hart,    Easton 

I'ennsylvania,    U.S.A.      U.S.   Pat.    698,704,   April   29 
1902. 

From  a  mixture  of  sodium  chloride  with  its  equivalent  0 
either  sodium  pyrosulphate  or  sulphuric  acid,  introduoec 
with  steam  continuously  into  a  rotatory  cylinder  heated  belov 
redness,  the  hydrochloric  acid  is  got  off  without  leavini 
pyrosulphate  or  chloride  with  the  sodium  suljihate. — E.  S. 

Sulphuric  Acid ;  Apparatus  for  the  Manufacture  of  Con 

centrated  .     W.   1{.   Quinan,  California.     U.S.  Pal 

699,011,  April  29,  1902. 

In  the  apparatus  shown  in  vertical  section,  the  sulphii 
fumes  from  the  pyrites  burner  10,  after  traversing  tli 
mixing  chamber  15,  pass  through  the  inclined  flue  20,  eve 
a  descending  thin  stream  of  acid,  into  the  collectiii 
chamber  42,  under  the  grating  41,  of  the  (i lover  tower  4i 
and  after  passage  through  the  usual  stone  packing  1- 
receiving  a  shuwer  of  acid  from  the  spraying  device  4i 
pass  through  the  pipe  50  into  the  leail  chamber  70,  one  ( 
the  system.  The  walls  of  the  burner  kiln  and  chamber  ni 
constructed  to  conserve  the  heat,  to  regulate  which  tl 
mixing  chamber  has  an  iron  roof  IGj  with  a  removabi 
covering  of  infusorial  earth  or  the  like  1 7.  The  flue  leadin 
to  the  Glover  tower  is  in  the  form  at  its  bottom  of  a  serii 
of  separable  steps,  each  of  which  is  composed  of  a  slab  t 
volvic  Inva  (or  the  like)  from  the  south  of  France,  provide 
with  upwardly  £xtending  flanges  at  the  back  and  siilc»,  an 
a  downwardl\  -extending  lip  at  the  front  edge,  overlappin 
the  flange  at  the  back  ol  the  next  step.  The  flue  has  s  si" 
23  near  the  kiln,  through  which  the  concentrated  acid  flov 
into  the  receptacle  100.  A  ledge  46  is  disposed  at  tl 
mouth  of  the  opening  into  the  concentrating  flue,  ovi 
which  the  acid  collected  at  the  bottom  of  the  tower  passe 
The  ledge  is  notched  for  better  adjustment  of  the  flo' 
which  is  regulated  by  the  pipe  lio  connected  to  an  elbi 
pipe  61,  the  adjustable  upper  bend  of  which  determiii 
the  height  of  the  layer  of  acid  in   the  tower,  since  ai 
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excess  acid  flows  through  the  pipe,  and 
mav  be  received  in  one  of  the  cham- 
bers. If  the  flue  is  used  without  a 
Glover  tower  it  ma.v  be  connected 
diri'ctly  with  the  first  lead  chamber 


Cyanides;  Making  AUtalinc  — — .  .T. 
]).  Darlinrr,  I'hiladelpliia,  U.S.A. 
U.S.  Pat.  698,462,  April  29,  1902. 
Compare  with  Eng.  Pat.  9a50,  1 90U 
(this  Journal,  19U1,  717). 

An  alkali  oxide,  hydroxide,  or  carbonate 
is  heated  with  carbon  in  presence  oC 
nitrogen.      The    refuhing    lilaik    mass, 


Glass;   Electric  Furnace  for 

Making    .      J.     Liihne, 

Aachen,  Germany.    U.S.  Pat. 
698,981,  April  29,  1902. 

The  electric   .smelting  furnace 
has  a  hopper-shaped  smelting 


called  "  cyani.sed  carbon,"  is  then  heated  with  enough  sodium 
or  pota.ssium  to  consume  all  the  carbon,  ni  a  series  of  iron 
vessels,  through  which  and  into  the  molten  metal  ammonia 
is  passed.-— E.  S. 

Cj/anides  ;  Making .     .T.  D.  Darling,  Philadelphia, 

U.S.A.     U.S.  Pat.  698,463,  April  29,  1902. 

The  two  stages  described  in  preceding  abstract  are  con- 
ducted together,  nitrogen  and  ammonia  together  being 
[Kissed  through  the  molten  metal  under  a  nii.'iture  of  the 
ilkali  with  carlion. — E.  S. 

Cyanides  ;  Mahimj  Alkaline .     J.  0.  Darling, 

Philadelphia,  U.S.A."  U.S.  Pat.  698,464,  April  29,  1902. 

The  "  cyanised  carbon "  (see  above)  is  heatpd  with  an 
ilkalamide  previously  prepared  by  heating  the  metal  in 
l.mmonia. — E.  S. 


Erbatdm. 


This  Journal,  1902,  page  705,  col.  1,  first  abstract  under 
I'll.:  for  "  151  tons  of  caustic  soda''  read  "  15-1  tons," 
iic,  and  for  "  300  tons  of  bleaching  powder "  read  "  30 
,)n8."  &c.  Also,  for  "  2,000  horse-power,"  read  "  3,000 
forse-power." 

Vin.-GLASS,  POTTEET.  ENAMELS. 

United  States  Patents. 

Glass  ;  Manufacture  of .     A  Voelker,  Ehrenfcld, 

Germany.     U.S.  Pat.  698,766,  April  29,  1902. 

:e  Eug.  I'at.  12,672,  1900;  this  .Journal,  1900,  1112. 

— W.  C.  H. 
Glass-Making  Furnace.     E.  Oobbe,  Jumet,  Belgium. 
U.S.  Pat.  698,932,  April  29,  1902. 

IE  furnace  is  provided  with  a  revolving  sole  on  which  are 
iced  the  pots  containing  the  material  to  be  smelted,  refined 
i  cooled.  Means  are  arranged  for  securing  a  high 
iTiperature  zone  in  one  part  of  the  furnace,  where  the 
lolting  aud  refining  are  effected,  and  a  low-temperature 
ue  where  the  cooling  can  take  place.  Openings  are 
>vi(ied  for  introducing  and  removing  the  pots. — W.  C.  H. 

>'»«,   !f-c. ;    Apparatus  for    the    Manufacture   of  . 

1.  Liihne,  .Vachen,  Germany.  U.S.  Pat.  698,980,  April 
;9,  1902. 

i;  Eng.  Pat.  23,990,  1899  ;  this  Journal,  1900,  747. 

— w.  c.  n. 


chamber  with  a  longitudinal  discharge  opening  at  the 
bottom,  provided  with  vertically-extending  corrugations  in 
the  inner  surfaces  of  its  side  walls.  A  single  horizontal 
negative  electrode  is  arranged  longitudinally  in  the  opening, 
with  a  plurality  of  transversely  arranged  positive  electrodes 
in  the  same  horizontal  plane  on  each  side  of  it,  and  located 
in  the  vertical  planes  of  the  grooves  of  the  corrugated  sides. 
The  negative  electrode,  which  is  prism-shaped  in  cross 
section,  and  presents  opposite  sharp  corners  towards  the 
positive  electrode,  is  boreil  h)ngitudin:ill}',  having  one  end 
of  the  bore  closed,  aud  there  are  side  outlets  from  the  bore 
for  the  passage  of  air  and  gas. — G.  H.  R. 

Glassware  ;    Art  of  Manufacturing  Hollow  .     J.   I. 

Arhogast,  C.  V.  Arhogast,  F.  J.  Arbogast,  P.  K. 
Arbogast,  and  F.  L.  Arbogast,  all  of  Pittsburg,  Penn., 
U.S.A.     U.S.  Pat.  699,058,  April  29,  1902. 

The  process  consists  in  simultaneously  pressing  in  a  mould 
a  number  of  blanks,  and  thus  partly  finishing  the  articles 
to  be  made.  The  blanks  are  then  annealed,  and  afterwards 
simultaneously  re-heated  by  the  application  of  gas-jets  to 
the  unfinished  parts,  a  number  of  blanks  being  finally  blown 
in  a  single  mould  by  compressed  air. — -W.  C.  H. 


IX.-BUILDING  MATEEIALS,  CLAYS, 
MOKTAES,  AND  CEMENTS. 

Calcium    Carlmnate ;     St>luhiHty    of    ,    in    Aqueous 

Solutions  of  Certain  Electrolytes  in  Equilibrium  with 
the  Atmospheric  Air.  V.  K.  Cameron  and  A.  Seidell. 
Jour.  Physikal.  Chem.,  6,  ."iO— 56.  Chem.  Centr.,  1902,1, 
[18],  1041. 

The  determinations  relate  to  the  solubility  in  sodium  chloride 
solution  at  25°  C,  in  sodium  sulphate  solution  at  24°  C, 
and  in  sodium  chloride  solution  in  jircsence  of  solid  calcium 
suli)hate.  A  current  of  air,  which  was  first  passed  through 
sulphuric  acid  to  free  it  from  ammonia,  was  passed  through 
the  solutions. 

The  following  results  were  obtained  :  — 

Ihe  solubility  of  calcium  carbonate  in  presence  of  sodium 
chloride  attains  a  maximum.  The  solution  under  these 
conditions  apparently  cont.ains  no  normal  carbonate. 

Sodium  sulphate  has  considerable  influence  on  the 
solubility  of  calcium  carbonate  ;  the  solution  contains  both 
acid  and  normal  carbonate.  The  solubility  increases 
constantly  with  increasing  amounts  of  sodium  sulphate  till 
the  saturation  point  of  the  latter  is  attained. 
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In  presence  of  calcium  sulphate  the  soluhility  of  the 
calcium  carbonate  in  sodinm  chloride  solution  is  consider- 
ably le«  The  solubility  increases  with  increii-ing  amounts 
of  sodium  chloride  to  a  maximum  and  then  shows  a  sudden 
decrease.    The  solution  contains  no  normal  carbonate. 

United  States  Patents. 

Bricks,    Tiles,    and    the    Like ;    Mamifactm-e    of    ——. 

A.    .1.    Keeble,    Peterborough,     KngUiud.       U.Si.    a.  at. 

699,534,  May  0,  1902. 
See  Eng.  Pat.  10,160,  1901  ;  this  Journal,  1902   f".  ^^ 

Stone  ;  Process  of  Making  Artificial .     C.  W.  Stevens, 

North  Harvey,  lU..  U.S.A.  U.S.  Pat.  699,588,  May  6, 
1902. 
The  process  consists  in  forming  a  layer  ot  sand  on  the 
bottom  of  a  mould,  and  pouring  a  liquid  stone  composition  to 
form  a  layer  on  the  top  of  the  sand.  A  core-box  without  a 
bottom  and  rather  smaller  than  the  mould  is  placed  on  the 
liver  of  stone  composition,  and  the  core-chambers  are  filled 
with  relatively  dry  sand.  More  plastic  stone  composition  is 
then  poured  into  the  space  between  the  mould  and  the  core- 
box  and  as  the  latter  is  withdrawn,  the  plastic  compositum 
is  said  to  fill  up  the  spaces  previously  occupied  by  the  walls 
of  the  core-chambers.  As  a  modittcation  the  walls  of  the 
core-chambers,  instead  of  being  solid,  may  be  formed  by 
two  thin  parallel  plates  with  a  space  between  into  which 
the  stone  composition  may  be  poured,  so  that,  on  withdrawing 
the  core-box  the  plastic  composition  has  to  flow  only  through 
a  distance  e.iual  to  the  thickness  of  the  thin  plates,  m  order 
to  completely  fill  the  spaces  between  the  cures.  The  blocks 
arc  afterwards  allowed  to  set.— W.  C.  H. 


X.-METALLUEGY. 

Blast-Furnace ;     Chemical    and  Physical    Properties    of 

Carbon    in    the    Hearth   of  the   .      W.   J.    Foster, 

Iron  and  Steel  Inst.  Paper  read  at  Jleetmg,  .May, 
1902. 
Tmii  is  a  study  of  the  thermal  effects  of  the  reactions 
takin<r  place  near  the  tuyeres  of  the  furnace.  It  is  stated 
that  hv  increasing  the  temperature  and  diameter  ot  the 
hearth,  an  increased  rate  of  driving  and  economy  will 
result.— \V.  G.  M. 

Steel-    Elimination  of  Silicon  in  the  Acid    Open-Hearch 

V.   M'Williara  and  W.   H.   Hatfield.       Iron  and 

Steel  Institute,  1902. 
High  sUicon  in  acid  open-hearth  steel  is  not  the  result  of 
a  special  attack  on  the  sides  or  bottom  of  the  furnuce 
(sand-boil)  nor  in  all  probability,  of  variations  in  the 
wo'king  temperature,  but  is  owing  to  the  condition  and 
composition  of  the  slags  themselves.  Heats  which  fur- 
nished thin  slags  containing  about  .")1  per  cent,  ot  siliea 
yielded  a  steel  low  in  silicon,  while  those  which  furnished 
thick  slac's  containing  57  per  cent,  of  silica  yielded  steel 
high  in  siUcon.  Fluidity  or  other^vise  ot  the  slag  is  not  the 
cause  of  the  variations  in  silicon,  fluidity  being  only  taken 
as  a  measure  of  basicity,  apart  from  ditl'erences  in  the 
characters  of  the  bases.  The  proportion  of  ferrous  to 
ferric  oxide  present  seems  to  be  of  subsidiary  importance, 
as  also  the  total  amount  of  iron  oxides.  The  authors  ran  a 
special  "  prophesying  heat  "  in  which  they  endeavoured  to 
eliminate  the  siUcon  as  completely  as  possible  while  yet  the 
carbon  was  high,  then  allowed  the  slag  slowly  to  become 
siliceous  thu-  graduallv  raising  the  silicon  m  the  bath  while 
the  carbon  slowly  boiled  away;  then  changing  the  pro- 
cedure they  low'ered  the  silicon  and  carbon  together, 
finishing  with  a  low  silicon  content ;  finally  they  produced 
a  first  cTa.ss  marketable  steel.  Full  details  of  this  series  of 
experiments  are  given  in  a  scries  of  elaborate  tables.  The 
authors  note  the  "curious  point"  (not  before  described  to 
their  knowledge)  that  the  percentages  of  both  silicon  and 
manganese  increase  when  the  slag  has  gained  more  than  a 


certain   amount  of  silica,  "  which    almost    points  to   the 
reduction  of  a  silicate  of  manganese." — J.  H.  C. 

Drawn  Steel ;  Researches  on .     /.  Magnetism  and  ils 

Changes  tcith  Temperature  ;  and  II.  Ilesislicily ,  Klas- 
ticity,  and  Density,  and  the  Temperature  Coefficients 
of  Iie<!istii'itj  and  Elasticity.  J.  K.  Ashworth.  Proc. 
i{oy.  Soc,  1902,  70,  [4.J9],  27-30. 

I_ The  author  has  previously  shown  that  the  variation  of 

the  intensity  of  magnetisation  of  a  magnet  under  liuctua- 
tions  of  teiiiperature  is  controlled  to  a  large  extent  by  the 
self-demagnetising  factor  of  the  magnet  ami  this  is  governeil 
by  the  dimension  ratio.  In  general  an  increment  of 
temperature  in  the  cyclic  state  reduces,  and  a  fall  of  tem- 
perature augments  the  magnetic  intensity,  so  that  in  the 
equation — 

1i:  =1,(1+  «<'-') 

a  is  negative,  ('  being  a  higher  temperature  than  /'  and  I(, 
and  1/  the  corresponding  magnetic  iuteiisities.  Experimcnta 
were  made  as  to  the  change  of  o  and  also  of  1  as  the 
dimension  ratio  is  increased  from  about  16  to  100  for  ]>iano- 
forte  steel  wire  in  three  conditions,  namely,  in  the  annealed, 
class  hard,  and  commercial  drawn  state.  In  the  first  two 
the  coelficient  is  decremental,  and  in  magnitude,  large  for 
annealed,  and  very  small  for  glass  hard,  but  with  the 
drawn  wire,  a  changes  from  decremental  to  incremental  as 
the  dimension  ratio  advances.  Experiments  with  leuijlhs 
of  50  and  100  diameters  of  twelve  samples  of  pianoforte 
steel,  representing  every  stage  in  the  process  of  drawing 
from  the  rolled  rod  through  annealing  and  tempering  to 
the  fine-drawn  wire,  showed  that  a  changes  in  sign  at  a 
not  very  advanced  stage  in  the  drawing,  grows  more  positive, 
reaches  a  maximum,  and  then  falls  towards  zero  again  at 
extreme  drawing.  The  magnetic  intensity  rises  steadily 
with  drawing,  and  shows  no  tendency  to  diminish  even  at 
the  final  stage  of  drawing  :  it  is  then  about  200  per  cent. 
greater  than'^at  the  first  drawing.  As  regards  the  influence 
of  magnetic  intensity  on  the  magnitude  of  o.  it  wa*  found 
that  the  temperature  coefficient  in  general  follows  the 
su<ceptihility  and  becomes  least  at  the  highest  intensity 
but  always  incremental  ;  on  demagnetising,  it  increa.<ea 
slightly,  and  then  falls  towards  zero,  which  occurs  at  some 
very  low  residual  intensity.  . , 

1 1. —The  series  of  wires  representing  the  12  stages  in 
the  manufacture  of  drawn  wire  were  subjected  to  exami- 
nation for  resistivity  and  its  temperature  coellicienl,  for 
Young's  modulus  and  its  temperature  coefficient,  and  foi 
density.  Kesistivity  is  augmented  by  tempering,  bu' 
diminished  hv  drawing  up  to  a  certain  stage ;  extreuu 
traction,  however,  causes  a  rapid  increase  again  of  resis 
tivity  In  general  high  resistivity  and  low  temperatur. 
coefficient  are  associated ;  drawing,  however,  does  no 
produce  a  very  large  change  in  the  temperature  coeflicien 
of  resistivity.  .  , 

Young's  "modulus  increases  markedly  witn  tempering  am 
to  a  less  extent  with  drawing,  up  to  the  point  where  th. 
resistivity  is  a  minimum  ;  after  that,  extreme  drawing  pre 
duces  a  sharp  diminution  of  the  modulus.  The  tempera 
ture  coefiicient,  like  the  resistivity  coefficient,  follows  in  ai 
inverse  sense  the  modulus  curve,  so  that  when  the  modulu 
is  laro-e  the  coefficient  i:-.  small.  After  heating  and  coulio 
the  wire,  the  value  of  Young's  modulus  did  not  return  to  it 
initial  value,  but  was  always  a  little  greater,  this  effoi 
persisting  for  some  time.  Apart  from  some  initii 
irregularities,  the  density  of  the  wire  is  very  decidedl 
increased  by  drawing  to  the  very  last  stage.  'Ihcreisaver 
close  correspondence  between  density  and  magnetic  iniei' 
sitv  the  two  being  nearly  proportional  to  one  another  o.i 
a  considerable  range.  There  is  also  some  evidence  of  agre, 
raent  between  a  smoothed  curve  of  Young  s  modulus  an 
the  magnetic  intensity  ;  both  appear  to  be  tunclio.is  of  lb 
density. — .-V.  S. 

Steel  Ingots  ;    Influence  of  Chemical  p"'/"'"'"^?"  " 

Soundness  of .     A.  VVahlberg.     Iron  and  Steel  Ins 

May,  1902. 
Ci'  to  the  present  the  percentage  of  carbon  and  the  castii 
temperature  have  been  considered  as  the  pnncipal,  U  n 
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tho  only,  agents  responsible  for  the  presence  and  position 
of  blow-holes.  The  author's  experiments  lead  him  to  the 
conclusion  that  these  factors  exercise  only  a  secondary, 
though  by  no  means  unimportant  influeuce,  the  principal 
prcvailiuj;  cause  beinf;  the  absolute  no  less  than  the  rela- 
tive percentage  of  silicon  and  manganese,  and  in  some 
cases  of  aluminium,  contained  in  tho  ingot  metal  at  the 
moment  of  casting. — A.  S. 

Jroii  and  Steel ;  A  Remarkable  [Coriamine]  Reaction 
of .     v.  Y.  Cordier. 

i   See  under  XXIII.,  page  792. 

yiehel  in  Nirkeliferous  Pi/r/'hntilc  from  Siidlmn/  ;  sfotc  on 

the  Condition  o/' .     C.  W.  Dixon.     Kng.  and  Jllning 

J.,  l'J02,  73,  ["l9],660. 

Bv  repeated  crushing  of  some  Sudbury  ores  .and  separation 
if  the  nou-magnetic  material,  the  nickel  was  reduced  from 
between  3  ,aud  4  per  cent,  to  between  0'68  and  l-;iO  per 
cent.  This  indicates  that  at  least  a  very  large  proportion 
of  the  nickel  is  present,  not  as  a  component  part  of  the 
ovrrhotite,  as  was  supposed,  but  as  a  separate  mineral, 
{nalyses  of  the  non-magnetic  material  were  made,  and 
rom  the  results  there  appears  to  be  no  doubt  that  the 
uineral  is  essentially  pentlandite  [(Ni  Fe)  S],  and  that  the 
lickel  occurs  in  this  form  in  all  the  deposits  of  the  Sudbury 
iistricts.— A.  S. 

;?iiic  -  hearing    and    Silidous    Materials ;     Process  for 

Treating .      A.    Dorsemagen.      Ger.   Pat.    182,.531, 

I  Dec.  2.'),  1902.  Through  Zeits.  fiir.  Elektrochem,  1902, 
;  8,  [20],  301. 

,'nE  material  to  be  treated  is  mixed  with  carbon,  and 
eated  in  an  electric  furnace,  whereby  zinc  is  reduced  and 
istilled  off,   and  the  gangue  stuff,  reacting  with  carbon, 

prms  silicon  carbide. — \V.  G.  M. 

1 

'  English  Patkxts, 

Furnaces  ;  Smelting .     G.  Mitchell,  Naco,  Arizona, 

U.S.A.     Eng.  Pat.  15S2,  Jan.  21,  1902. 

HE  furnace  is  constructed  to  utilise  the  heat  of  escaping 
ises  and  products  of  combustion,  especially  in  the  smelting 
.'copper  ores,  and  to  supply  heated  air  through  a  series  of 
I  pes  in  such  manner  as  to  maintain  the  furnace  walls 
jiove  the  feed  opening  at  such  a  temperature  as  may 
lUdcr  fire-brick  lining  unnecessary.  A  rectangular 
,etal  chamber  is  mounted  ou  the  feed  floor,  provided  with  a 
imber  of  horizontal    metal   plates   to   form   a  series   of 

rtitiuns  enclosing  air  spaces,  constituting  a  zig-zag  or 
rpentine  way  for  tlie  air  blast  entering  from  a  tuyere  near 
■e  top  of  the  section.  A  series  of  pipes  around  the 
;  terior  wails  of  the  crucible  are  connected  at  their  upper 
|ds  to  the  lower  air  chamber,  and  at  their  lower  ends  to 
je  tuyeres  entering    near  the   base   of   the    crucible   and 

eeting  air  therein.  A  series  of  vertical  flues  pass 
trough  the  metal  plates  and  air  chambers,  and  a  partition 
;  crown  sheet  below,  over  the  crucible,  and  open  above 
|0  a  large  hopper-.ihaped  chamber.  In  smelting  sulphide 
;'S,   the    g.ases    and    products    of     combustion,    carried 

wardly  through  these  flues,  heat  them  and  the  air 
,imbers  through  which  they  pass,  whereby  the  blast  of 
I  from  the  upper  tuyere  traversing  these  serpentine 
Umbers  is  progressively  heated  until  it  enters  th  ■  furnace 

ough  the  lower  tuyeres  already  mentioned. — K.  S. 


— .     H.  E.  Auman,  Reading,  Penn 
Eng.  Pat.  2865,  Feb.  4,  1902. 


.rnaees ;   Smelting - 
I     sylvania,  U.S.A. 

CEuciiiLE,  bidging  in  its  central  portion,  rests  on  a 
:;hrick  base  in  a  metal  easing  with  inwardly  projeetinij 
vl  openly  spaced  firebricks  closely  surroundinj  it  at  the 

e  and  top,  and  a  combustion  chamber  is  formed  between 
i  lined  w.all  of  the  casing  and  one  side  of  the  support, 
ii  which  chamber  a  hydrocarbon  burner  passes,  through 
';  ch  the  liquid  fuel  is  sprayed  against  the  vertical  wall  of 
'    support.     The  hot  blast   arising  from  the  combustion 


chamber  passes  completely  around  the  crucible,  the  upper 
part  of  which  is  firmly  held  by  perforated  firebrick  supports, 
admitting  permeation  of  the  hot  gases.  The  easing  has  a 
firebrick  hiuged  cover,  with  an  aperture  for  admission  of 
material.  The  furnace  is  pivolally  mouuled  to  admit  of 
discharge,  on  tilting,  of  the  contained  molten  metal,  over  a 
lip  in  fror.t  of  which  is  a  gutter  in  the  upper  face  of  an 
inwardly  projectiug  firebriek,  allowing  flow  of  the  metal. 
The  furnace  is  particularly  intended  for  melting  brass  and 
other  metals. — E.  S. 

Ore  and  like  Concentrators.     E.  A.  Sperry.  Denver, 
U.S.A.     Eng.  Pat.  11,435,  June  4,  1901. 

"  The  machine  consists  essentially  of  a  concentrator  table, 
an<l  a  frame  carrying  the  table,  to  which  a  combined  rotary 
and  eccentric  or  vanning  motion  is  imparted,  the  said  frame 
comprising  an  upper  member  and  a  lowermenibcr.  eonneeted 
by  links,  and  held  apart  by  interposed  springs  m<iunted  upon 
a  vertical  shaft,  whose  upper  part,  upon  which  the  upper 
member  of  the  frame  revolves,  is  eccentric  to  the  lower 
portion  of  the  .shaft  on  which  the  lower  member  of  the 
frame  revolves,  the  shaft  and  frame  being  independently 
driven." — E.  S. 

Met  lis  :    Improved    Process  for   the  E.rtraction   of , 

from  their  Ores.  H.  H.  Lake,  London.  From  A. 
Seheidel,  .Sydney,  New  South  Wales.  Eng.  Pat.  16,3.59, 
Aug.  U,  1901. 

Peocess  for  lixiviating  ores. — E.  S. 

Copper    and    other    Metals    with    Depolarised    Insoluble 
Anode;  A    Process  of  Electrometallurgic   Treatment  of 

Ores  of .     C.  J.  Tossizza,  Paris.     Eng.  Pat.  14,751, 

July  19,  1901. 

A  DEPOLARisBR  is  intr.iducod  into  the  neighbourhood  of 
the  (insoluble)  anode.  This  depolariser  may  advanta- 
tageously  be  sulphur  dioxide,  derived  from  the  roasting  of 
the  sulphide  ore  under  treatment.  The  added  energy 
introduced  by  the  oxidation  of  the  S<_)o  at  the  anode  reduces 
the  E.M.F.  required  for  the  electrolysis  from  (.say)  1-2  to 
0-3or  0-4.— \V.  G.  M. 

Heavy      Metals     or     Alloys  for    Lithographic    Printing 

Purposes;  Proee.'.s  of  Preparing  Plates  of .     O.  f. 

Strecker,  Darmstadt,  Germany.  Eng.  Pat.  2234,  Jan.  2b, 
1902. 

The  clami  is  for  the  process  of  preparing  plates  of  heavy 
metals  or  alloys  for  lithographic  printing  purposes  by 
submitting  well-ground  plates  to  the  action  of  a  solution 
which  is  composed  of  a  salt  or  salts,  the  acids  of  which 
form  insoluble  compounds  with  the  metal  plate  to  which 
it  is  applied  ;  also  au  oxidising  agent,  such  as  ammonium 
nitrate,  and  an  acid  substance  ["  gum  arable  for  instance  "] 
which  does  not  decompose  the  salts  of  the  solution  or  set 
an  acid  free ;  by  the  combined  action  of  which  agents  or 
chemicals  an  insoluble  and  hygroscooic  layer  is  formed 
which  adheres  firmly  to  the  plate. — E.  o. 

U.NTn-;D  States  Patents. 


Ores ;  Art  of  Treating 


A.  M.  DoiT  and  J.  Spang 


Uoston,  Mass.  Assignors  to  Chemical  and  Electrical 
Ore  Reducing  Co.,  West  Virginia.  U.S.  Pat.  699,45(3, 
May  6,  1902. 

The  ore,  mixed  with  a  little  charcoal,  is  charged  through 
a  valved  hopper  into  a  suitable  reduction  chamber,  in  which 
a  layer  of  coke  has  been  previously  placed,  resting  on  its 
grated  bottom.  In  the  walls  of  this  chamber  flues  are 
constructed  and  partially  tilled  with  charcoal.  Kelow  the 
grate  of  the  reducing  chamber  is  a  matte  chamber  in  which 
also  charcoal  is  placed,  and  this  has  flues  connected  with  a 
draught  fan  and  chimney. 

By  igniting  the  charcoal  in  the  charcoal  chambers  or 
flues,  and  maintaining  a  down-draft  through  all  the  cham- 
bers, the  ores  in  tho  reducing  chamber  are  at  first  heated  to 
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ii  moderate,  and  afterwards  to  a  high  or  smelting  tempera- 
ture when  they  are  discharged  into  the  matte  chamber. 
Here  the  matte  is  still  more  intensely-  healed  by  the  aid  of 
jets  of  gas  rich  in  oxygen,  by  which  the  molten  metal  is 
linallv  brought  to  and  maintained  in  violent  ebullition,  and 
thus  purified  and  concentrated. — J.  H.  C. 

Metals,  Sfc. ;  Furnace fo}-  Heating  or  Smelling .    II.  H. 

Hewitt,  Buffalo,  New  York.    U.S.  Pat.  098,495,  April  29, 

1902. 
TnK  furnace  is  preferably  circular,  constructed  of  boiler 
plate,  and  furnished  with  a  refractory  lining.  Side  holes 
are  i)rovided  for  the  insertion  of  burners  for  oil,  gas,  or  like 
fuel,  also  openings  for  charging,  and  for  the  withdrawal  of 
molten  products.  A  roof  or  cover  is  provided  which  may 
be  conveniently  raised  or  lowered  within  the  lining  so  as  to 
vary  the  capacity  of  the  combustion  chamber,  or,  if  desired, 
completely  clear  of  the  furnace,  so  that  it  may  be  charged 
from  the  top.  An  opening  in  this  cover  supplies  an  exit 
for  the  products  of  combustion. — J.  H.  C. 

Miinl.tfrom  Ore  or  the  lihe  ;  E-rtrartion  of .     B.  Hunt, 

San  Francisco,  Gal.  U.S.  Pat.  699,108,  April  29, 
1902. 

The  ores  or  tailings  are  leached  with  a  solution  containing  a 

cyanide  and  free  ammonia,  the  metals  being  subsequently 

recovered  by  precipitation. — J.  H.  C. 

Spelter  ;  Process  of  Making .     O.  Nagel,  New  i'ork, 

TT.S.  Pat.  699,909,  May  13,  1902. 

Zinc  oxide,  whether  native  or  obtained  by  roasting  sulphide 
ores  or  otherwise,  is  heated  with  one-seventh  part  of  coal  in 
a  blast-furnace,  and  is  thire  subjected  to  the  action  of 
water-gas  injected  at  a  temperature  of  about  1000'  C.  The 
zinc  vapours  are  condensed  in  an  atmosphere  of  water-gas. 
The  object  of  the  coal  in  the  charge  is  to  effect  the  decom- 
position of  any  compounds  which  would  cause  re  oxidation 
of  the  vapour  of  zinc.  In  water-gas  the  condensation  in  dust- 
form  which  occurs  in  the  neutral  atmosphere  is  avoided. 

— W.  G.  XI. 

Metals;     Proeess    of    I'revcutiiir)    Oxidation   of  Molten 

.     J.  H.  Walker,  Milwaukee,  Assignor  of  one-halt 

to  E.  H.  Bottum,  of  Milwaukee,  Wisconin.  U.S.  Pat. 
098,769,  April  29,  1902. 

Non-oxidising  gases,  produced  by  the  complete  combu.stion 
of  the  fuel  employed  to  melt  the  metal,  are  directed,  by 
means  of  flues  constructed  within  the  furnace,  horizontally 
over  the  surface  of  the  metal  while  molten,  so  preventing 
access  of  air. — .T.  II.  C. 

Aluminium  Alloy.     E.  Murmann,  A'ienna. 
XT.S.  Pat.  699,216,  May  6,  1902. 

The  alloy  consists  of  100  parts  of  aluminium,  3  to  10  parts 
of  copper,  and  12  to  2  parts  of  zinc— the  amount  of  zinc  being 
twice  that  of  the  copper.  It  is  prepared  by  adding  brass  of 
the  required  composition  and  in  the  required  quantity  to  the 
aluminium.  Greater  density  is  obtained  by  cooling  the 
allov  r.apidly,  and  also  by  adding  predetermined  quantities 
of  calcium,  barium  and  strontium  to  the  alloy. — ,1.  H.  C. 

AUoi/s  iAluminium,  Sf"-)  ;  Process  of  Reducing  Metals  and 

Producing .     H.   S.    I'lack-.nore,   New    York.     U.S. 

I'at.  699,282,  May  6,  1902. 

Mktallic  oxyhaloids  or  oxyfluorides  in  suitable  mixtures 
are  exposed  to  the  combined  action  of  heat  and  a  metallic 
carbide. — J.  H  C. 

Copper  ;  Extraction  hi/  the  Wet  Method .   T.  A.  Irvine, 

llornsey,  England,  .\ssignor  to  D.   McVean,  Chiswick, 
England.     U.S.  Pat.  699,326,  May  6,  1902. 

The  ore  is  crushed  and  when  necessary,  roasted  ;  it  is  then 
agitated  with  a  solution  of  chloride  cf  sodium  and  sulphuric 
acid  in  the  proportion  of  four  ounces  of  the  former  to  one 
fluid  ounce  of  the  latter  per  gallon.  Peroxide  of  manganese 
is  added  in  some  instances. — J.  H.  C. 


XI.-ELECTEO-CHEMISTEY  AND 
ELECTKO-METALLURGY. 

(4.)— ELECTRO-CHEMISTRY. 

Eleclroh/sis  with  Soluble  Anodes;    Formation  of  Precipi- 
tates Soluble  u-ith  dijfiridty  by  .      M.  Lc  Blanc  anc 

E.  liindscbedler.  Zeits.  fur  Elektrochem.,  1902,  8,  [18] 
25.J— 261. 
In  1894,  Luckow  patented  in  Germany,  and  in  1895  in 
England  (Eng.  Pat.  14,801  of  1895;  ihis  Jourual,  1895 
975),  an  electrolytic  process  for  the  production  of  leac 
chromate  or  white  lead.  The  authors  have  nowexperimeu 
tally  examined  this  process  for  lead  chromate  production. 
They  used  an  accumulator  cell  with  two  lend  cathodes  ant 
one  lead  anode,  and  a  current  of  2  amp.,  giving  a  curren 
density  of  0'0059  amp.  per  sq.  cm.  Siarting  with  a  H  pe 
cent,  solution  of  a  mixture  of  80  per  cent.  NaClOj  am 
20  per  cent.  K.Cr'J^,  the  current  passing  with  a  pressure  o 
2'1  volts,  a  fine  covering  of  PbCrOjWas  formed  on  th 
anode,  but  without  adhering  to  it,  and  this  coverinj 
constantly  fell,  in  a  continuous  stream  to  the  bottom  of  th 
vessel,  whilst  hydrogen  was  evolved  at  the  cathode,  and  n( 
reduction  of  cliroinale  was  there  observable.  'The  p.d 
remained  constant  at2"l — 2' 2  volts,  and  after  two  hour 
the  yield  of  lead  chromate  was  found  to  be  from98'5t 
99  per  cent,  of  the  theoretical.  The  anode  on  removal  w» 
readily  cleansed  by  swilling,  no  chromate  adhering  to  i 
The  colour  of  the  precipitate  was  at  first  that  of  sulphui 
but  in  time,  after  long  contact  with  the  electrolyte,  it  tende 
to  become  a  dirty  orange  yellow.  In  the  electrolysis  of 
l.\  per  cent,  solution  of  potassium  chromate  alone  undi 
similar  conditions,  the  p.d,  being  4  volts,  no  trace  of  lc» 
chromate  was  formed,  but  the  anode  became  covered  wit 
peroxide  and  oxygen  was  evolved. 

Experiments  were  tried  with  1^  per  cent,  solutions  of  tl 
same  ingredients  in  different  proportions  as  follows  :  wil 
70  per  cent,  of  NaCIOj  and  30  of  KnCJrOj,  the  p.d.  at  fir 
was  2  ■  1  volts,  rapidly  rising  to  60  volts,  as  an  adhesit 
film  of  chromate  formed  on  ihe  anode,  and  falling  aga 
wlienever  the  film  was  detached;  the  current  ellicieney  w 
96  per  cent.  With  65  of  NaCIOj  and  35  of  KjCrO^,  the  p. 
rose  from  2-1  to  4  •  8  volts  in  seven  minutes,  some  PbOj  w 
precipitated,  and  the  current  efBcieney  was  only  46  p 
cent.  With  60  of  NaClO;,  and  40  of  KoCrO,  the  efficieni 
was  only  20  per  cent.,  and  with  the  salts  in  equal  proporti* 
it  was  almost  nil. 

Next,  using  the  proportion  80  of  NaCIOj  :  20  of  KjCrC 
experiments  were  made  with  3  per  cent.,  0  per  cent.,  a; 
18  per  cent,  (saturated  as  to  KClOj)  solutions,  and  ii! 
with  0  per  cent,  and  12  per  cent,  solutions,  using  the  sa 
in  the  proportion  of  90  :  10.  The  results  showed  tl 
high  efficiency  and  fineness  of  product  are  not  inseparal 
from  a  low  degree  of  concentration  in  the  electrolyte;  b 
with  higher  aggregate  concentrations,  the  proportions 
the  added  salts  must  be  varied,  so  that  Ihe  absolute  cc 
centration  of  the  chromate  increases  but  little.  In 
the  experiments  the  p.d.  required  and  the  appearance  ' 
the  anode,  afford  reliable  indications  of  the  success  of  !■ 
operation. 

Electrolysis  of  a  1  '5  per  cent.  NaClO;,  solution  alone  I 
to  the  production  of  basic  lead  chlorate  at  the  anode,i 
precisely  the  same  way  as  the  chromate  was  deposited! 
the  earlier  experiments;  but  some  spongy  lead  was  s> 
deposited  at  the  cathode.  1'5  per  cent.  NaNOj  :I 
NaCoHsOo  solutions  gave  similar  results;  whilst  a  l"5r 
ceut.'NaCl  solution  gave  first  a  white  deposit  on  the  ani , 
and  then  peroxide. 

Experiments  were  next  tried  with  sodium  nitrate,  aceb', 
a'ld  butyrate  successively,  in  place  of  chlorate,  mixed  vli 
]iotassium  chromate.  The  main  results  are  given  in  e 
following  table,  the  amount  of  added  f;ilt  being  giver  n 
terms  of  NaClOs.     In  each  case  a  1-5  solution  was  usei 

The  nitrate  mixture   appears   to   give  the  best  and  e 
butyrate  the   worst  result,  whilst   the   acetate  is  prob:  y 
preferable  to  the  chlorate,  both  being  intermediate  bet«n 
I  the  former  two  extremes. 
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A  0-06  per  cent,  K^CrOj  solution,  gave  a  10  per 
cent,  effieieuey  with  the  .".amo  current  density  ;  the  p.d., 
however,  rapidly  rose  to  15  volts,  .and  after  a  qiuirter  of  an 
hour  much  oxygen  wa.s  evolved.  A  0-02  per  cent,  solution 
lAve  good  results  for  -JO  minutes,  and  then  failed  as  before, 
liv  reducing  the  current  den.sity  to  0 •  OOu  j9  amp.  per  sq.  cm., 
he  0-06  per  cent,  solution  gave,  however,  an  efficiency  of 
i3  per  cent.,  whilst  with  the  0-03  per  cent,  solution  the 
iHciency  was  nil;  so  that  the  eflfeet  of  altering  the  curreut 
lensity  depends  ujion  the  degree  of  coueeutration.  An 
Iter.ition  in  the  current  density  in  the  earlier  experiments 
•uh  added  salts  had  a  m.irked  effect  on  the  efficiency  for 
ctter  or  for  wol•^c,  as  the  case  may  be. —  \V.  G.  it. 


kathodes;     Di.si,ii,yrullun    and     Cimm-rsimi     intu    JJust 

of >  mvii,(i  to  the  Furma/iun  if  AUoijs  of  the  Cathode 

'  Material  with  Alkali  Metals.     Y.  Ilaber  and   M.  Sack 
Zeits.  liir  Elektrochem.,  lyo2,  8,  [18],  2-13— 2j.5.     '  ' 

HIS  disintegration  has  already  been  described  by  Bredig  and 
\aber  (this  Journal,   1899,    5n— 51).      The    explanation, 
len  offered,  that  the  phenomenon  was  due  to  the  formation 
alkali-metal  alloys  with  the  cathode-metal,  which  alloys 
;re  then  attacked  and  disintegrated  by  the  action  of  water, 
now  confirmed  by  an   examination   of  the   polarisation 
lenomena  with  lead  and  tin  cathodes  in  alkaline  electrolytes 
;d  by   measurements  of  the   p.d.  between  sodium  allojs 
d  the    solutions   in    which    they  are   immersed.      Since 
oys  rich  in  sodium  are  vigorously  attacked   by  solutions 
ordinary  temperatures,   the   measurements    were   made 
dftr  refrigeration,  generally  with   the  aid  of  a  paste  of 
,iei-  and   carbon   dioxide.     The    electrolyte  used    was  a 
utionof  lithium  chloride  in  methylic  alcohol;  concen- 
ted  potassium  or  sodium  hydroxide  solutiou   beim'  found 
be  unsuitable  at  these  low  temperatures.  " 

Lead-Sodium.—Using  a  lead  point  as  a  cathode,  it  was 
ud  that  the  potential  difference  at  which  the  appearance 
j  the  clouds  of  disintegrated  cathode   material   apoeared 
|i  only  a  few   tenths  of  one  volt  below  that  at  "which 
mm  would  be  deposited.     After  exposure  for  some  time 
■vever,  to  an  E.M.F.  sufficient  to  evolve  hydrogen  (1-7 
t  on  a  Pb  cathode  opposed  to  a  Hg  anode   below  H<r,0 
:  KOII   solution),   a   dulling   of  th.;   cathode  surface^'is 
'med,   this   being   caused    by  superficial   formation    o{ 
1 1-sodium  alloys  which   are   afterwards  attacked   by  the 
1  eous  solution.     A  series  of  lead-sodium  alloys  was  made 
I  nelting  the  metals  together  in  an  iron  crucible  under 
I ;  oil ;  fragments  of  these  alloys  were   then   broken  off 
a    measurements  were  taken  of  the  p.d.  when  they  were' 
c  osed  to  Hg/HgO  in  LiCl  at  the  temperature  of  a.  paste 
0  )lid  carbon  dioxide  and  ether.     The  alloy  with  4  •  5  per 
c  .ofNawas  hard  and  with  difficulty  broken  up  ;  it  slowly 
e  ved  hydrogen  when  placed  in  water,  and   showed  0-6 
T    or  nearly  the  same  p.d.  as    lead,  when  opposed  to 
k-  as  above  explained.     The  alloy  with  8  per  cent,  of  Na 
«•  1  immersed  lu  water  shows  an  immediate  formation  of 
a  oud  of  disintegrated  matter,  giving  place  to  a  gradual 
e  ition  of  hydrogen.      The  p.d.,  when   opposed   to   the 
U  ilectrode,  was  about  1  •  7  volts.     AUojs  containing  more 
A  are  increasingly   readily  attacked   by  water  until   an 
I   13  reached  forming  blue  or  olive-green  needles,  which 


IS  at  once  entirely  disintegrated  on  immersion.  As  the 
proportion  of  Xa  is  increased  to  30  per  cent,  the  p.d.  rises 
to  2  volts  The  alloys  containing  between  4-5  and  8  per 
cent  of  >,a  vary  much  as  to  their  p.d.  when  opposed  in 
the  Ilg  electrode  ;  they  are  however  not  homogeneous,  but 
are  made  up  of  comstitueuts  differiug  as  to  their  chemical 
properties. 

Tin.Sodiu„,.~Tho  behaviour  of  tin  is  analogous  to  that 
ot  lead.  Tlie  alloys  with  8-6  per  cent,  of  Na  show  the 
disintegration  at  the  moment  of  plunging  into  water,  and 
rapid  evolution  of  hydrogen  which  are  not  shown  by  those 
alloys  containing  less  than  B  •  2  ,,er  cent,  of  Na.  It  is  noted 
that  the  point  6-1  percent,  of  Xa  corresponds  to  the  formula 
»n;,iNa.  Ihese  experiments  confirm  the  view  that  the 
evolution  of  hydrogen  at  the  cathode  during  electrolysis 
IS  here  due  not  to  direct  electrolysis  of  water,  but  to  the 
formation  of  sodium  alloys  which  are  then  attacked  by 
water.  •' 

_Plali„„m-Sv,li,wi.~A  platinum  plate  was  kept  for  some 
minutes  in  melted  sodium  at  a  red  heat.  On  cooling  and 
immersing  ,t  in  alcohol,  after  the  sodium  had  been 
removed  by  the  resulting  reaction,  several  decigrms.  of 
p  a  mum  powder  were  found  to  have  separated  and  the 
plate  was  greyish  black  in  appearance.  This  is  a  repetition, 
m  an  intensified  degree  of  the  phenomenon  observed  when 
1  t  cathodes  are  exposed  to  a  high  current  density 

.S„r/,„„,-.4.v,«/,/«,«s.— Amalgams  with  less  than  2  per  cent,  of 
Xa  show  almost  the  same  p.d.  as  pure  Ilg  when  opposed  to 
a  standard  electrode,  but  with  above  2-3  per  cent,  of  Na  the 
p.d.  is  much  higher  and  nearly  constant.  The  p.d.,  however 
vanes  with  the  physical  condition  of  the  amalgams.  Various 
well-defined  amalgams  (Hg.,Na,  Hg.Xa,  and  Ilg.Xa)  have 
been  described.  The  amalgam  Ilg.Xa  contains  2-25  per 
cent,  of  ^a,  and  many  experiments  are  described  to  show 
that  the  more  dilute  amalgams  contain  the  sodium  always 
either  as  JIg.Xa  or  Ilg.Xa  or  as  a  mixture  of  the  two. 

— W.  G.  M. 

Salts ;  Eledroh/ils  of  Fused .     U.  Lorenz.     Electro- 
Chemist,  1901,  1,  2G7. 

(iARKARD  Csee  this  Journal,  1S99,  1027)  found  two  "  kink" 
points  m  the  decomposition  voltage  curves  ot  fused  PbCL  • 
he  considered  that  the  first  point  which  occurs  at  0-8  volt 
(temperature  ooo'  C.)  corresponds  with  the  equation  (1) 

PbClj  =  Pb  +  CI  -H  CI,  and  the  second  (at  1  ■  2  volts)  with 

the  equation  (2)  PhClj  =  PbCl  +  CX  The  author,  however, 
18  Oi  the  opinion  that  the  second  point  corresponds  with 
equation  (1),  whilst  the  first  point  is  caused  by  depolari- 
sation  phenomena,  and  he  gives  experimental  results 
supporting  this  view.  He  deduces  the  empirical  formula 
f/e„  =  a,  where  a  is  the  current  yield  and  e„  and  c  the 
counter  electro-motive  forces,  and  he  shows  that  the  principle 
that  6  (the  counter  electro-motive  force  in  the  electrolytic 
bath)  IS  proportional  to  a  is  applicable  to  the  commercial 
electrolytic  production  of  potassium,  sodium,  and  magne- 
sium, and  to  the  Heroult  cell  for  the  production  of 
aluminium.  This  primnjile  also  affords  an  explanation  of 
the  increased  yield  obtained  by  cooling  the  cathode,  and  by 
adding  certain  substances;  in  loth  cases  the  solubility  of 
the  metal  and  its  tendency  to  diffuse  in  the  form  of  "foo-" 
(see  this  Journal.  1900,  670)  are  diminished,  the  polarisati'on 
IS  reduced  and  the  current  yield  consequently  increased. 
The  author  states  that  the  various  suboxide's  and  sub- 
chh.rides  which  are  said  to  form  at  the  cathode,  are  in 
reality,  simply  solutions  of  the  metals,  in  the  form'  of 
"fog,''  in  the  electrolyte. — A.  S. 

K.xtiLiSH  Patents. 

Accumulators   or   Secondary  Batteries.      K.    Fortuu    and 
E.  Semprun,  Madrid.     Eng.  Pat.  8280,  April  22,  1901. 

TuE  electric  accumulator  comprises  a  series  of  positive 
elements,  consisting  of  perforated  aluminium  plates  pro- 
vided with  a  filling  of  carbon  with  an  unstable  mixture  of 
different  lead  oxides  ;  and  a  series  of  negative  elements 
each    consisting   of    an  aluminium    casing  in   two   parts' 
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provided  with  aluminium  net  or  open-work  sides,  doafed 
with  ;i  silicate,  and  a  perforated  aUinilDium  plate  between 
the  two  halves  forming  the  casing,  and  a  charfje  of  "  active 
material  "  consisting  of  a  mixture  of  sponijy  lead  and  a 
hvdrated  lead  suboxide  (obtained  eleclrolytically)  within 
the  casing.  The  insulating  diaphragms  are  of  parchniented 
perforated  cardboard.  The  electrolyte  covering  the  plates 
of  the  accumulator  is  prepared  of  a  stated  strength  from 
neutral  lead  nitrate  and  nitric  ;icid. 

To  obtain  the  lead  oxide  required  for  the  positive  element 
of  the  accumulator,  described  as  having  the  constitution 
PbOol'hO  +  4(l'b3FbO)  +  ;iPbO,  a  saturated  solution  of 
plumbic  oxide  in  potash  lye,  with  stated  proportions  of 
sugar  and  of  neutral  potiissium  tartrate  is  electrolysed  in 
a  porcelain  trough  having  at  the  bottom  a  lead  plate  and 
suspended  near  it  ,a  large  lead  perforated  pipe,  as  electrodes, 
a  current  not  exceeding  0-6  ampere  per  square  decimetre 
being  used.  The  deposit  formed  is  dried  and  mixed  w'ith 
about  one-fourth  of  its  weight  of  finely-divided  carbon  for 
application  as  described.  The  "  silicate  "  used  in  coating 
the  aluminium  net-work  of  the  negative  element,  is  obtained 
by  mixing  a  previously  heated  mixture  of  litharge  and 
linseed  oil,  with  kaolin,  ground  glass,  and  potassium  silicate, 
all  in  stated  proportions. — E.  .S. 

Electrolytic  Cells  or  Apparatus.     G.  VV.  Bell,  Liveipool. 
Eng.  Pat.  10,055,  May  23,  1901. 

The  anode  cells  are  partitioned  off  from  the  cathode  cells 
in  such  a  way  that  the  mercury  which  covers  the  bottom  of 
each  may  be  transferred  from  one  to  the  other  alternately 
at  predetermined  intervals.  For  instance,  in  soda-produc- 
tion, the  cell  in  which  the  mercury  is  made  the  cathode,  and 
tl'.erefore  receives  a  charge  of  sodium,  has  the  floor  some- 
what higher  than  that  of  the  other  vessel.',  and  in  the  form 
of  a  shallow  tray  with  a  passage  (outside  and  below  the 
tray)  conmmnicating  with  the  other  cells  beneath  the 
partition  separatiug  tliem.  These  oxidising  cells  are  closed 
air-tight,  with  an  escape-pipe  for  the  hydrogen  generated, 
controlled  by  a  gas-cock.  The  pressure  developed  during 
the  proces.s  by  the  hydrogen  evolved,  forces  the  mercury 
from  the  oxidisiug  chambers  into  the  cathode  cell,  where 
it  absorbs  sodium,  and  then,  automatically,  the  hydrogen 
valve  is  released,  and  the  bulk  of  the  amalgam  flows 
hack  into  the  outer  cells,  leaving  only  a  thin  layer  on 
the  tray  in  the  cathode  cell.  An  electro-magnetic  valve- 
•  controlling  device  is  described,  in  which  the  pressure  of 
hydrogen  in  one  limb  of  a  U-shaped"  vessel  forces  mercury 
up\v.ards  in  the  other  limb  until  it  makes  contact  with  a  wire 
and  completes  an  electric  circuit,  and  so  brings  an  electro- 
magnet into  action,  which  opens  the  hydrogen  valve.  The 
valve  and  its  connections  are  fully  described.  Other  means 
are  claimed  for  obtaining  within  tho  cells  the  pressure 
necessary  for  the  transfer  of  the  mercury  and  amalgam. 

— W.G.  M. 

Water  ;    Apparatus  for   Electroli/si.i  of .     P.   Garuti 

and  U.  Pompili,  Tivoli,  Rome.     Eng.   Pat.  2S20,  h"eb.  4, 
1002. 

In  the  Garuti  apparatus  for  the  electrolysis  of  water  (see 
this  Journal,  ISg.-!,  768;  18U7,  337  ;  and  1900,  1  121),  the 
diaphragm  between  the  aiiode  and  cathode  compartments  is 
so  modified  that  the  row  of  perforations  fnr  the  passage 
of  the  ions  between  the  electrodes  is  extetided  upwards  as 
far  as  is  consistent  with  the  complete  separation  of  the 
electrolytic  gases  in  the  upper  part  of  the  cell.  To  guard 
against  such  a  mixture  the  perforated  area  is  covered  on 
both  faces  with  thick  metallic  webs  or  perforated  sheets, 
or  an  opening  or  window,  similarly  covered,  is  substituted 
for  the  perforated  part  of  the  diaphragm. — W.  G.  M. 

United  States  P.\tents. 

Salts  ;  Methods  of  Trcatinii  Solutions  of .      [^Caustic 

Soda  and    CItlorine   from    Sodium    Chloride.']        C.    J. 

Beed,  Philadelphia.     "U. S.Pat.  699,414,  May  6,  1902. 

The   process  is  carried  out  by  subjecting  the   latter  to  the 

action  of  an  electric  current  by  means  of  mercury  cathodes 

and  .anodes  of  electro-negative   material    in   a   number   of 


reducing  cells  in  series,  subjecting  the  resultins  amalgam  tu 
electrolytic  action,  in  a  lesser  number  of  oxidising  cells  in 
series,  and  transferring  the  resulting  amalgam  to  the  next  in 
series.— G.  H.  R. 

Electrolytic  Apparatus  {Caustic  Soda  and  Chlorine), 
v.  J.  Heed,  Philadelphia.  U.S.  Pat.  699,415,  Mav  6 
1902. 

The  apparatus  compiises  a  receptacle  or  compartment 
having  a  number  of  rpen  pockets  containing  mercury, 
above  which  is  a  liquid  electrolyte  into  which  project  ii 
plurality  of  stationary  electrodes  of  eleetro-ncativc 
material,  alternating  with  a  numher  of  metal  discs  provided 
with  side  grooves  extending  from  their  peripheries  towards 
their  centres,  and  mounted  on  a  shaft  which  is  rotated  to 
move  the  edges  of  the  discs  into  and  through  the  nicrcurv. 
There  are  18  claims  wl'.ich  cover  a  modification  suitable 
for  employment  in  producing  sodium  hydrate  and  chlorine 
from  aqueous  solutions  of  sodium  chloride. —  G.  H.  1{. 

Stoi'age  Batter;/  Plates ;  Process  of  Formimj  ^^, 
K.  N.  Chamberlain,  Depew.  U.S.  I'at.  699,492,  May  6, 
1902. 

The  preliminary  process  of  pickling  the  plates  is  described 
in  U.S.  Pat.  707,592,  1899,  and  they  are  afterwards  formed 
by  oxidising  a  plate  as  anode  in  an  electrolytic  hath,  and  j 
then  shifting  it  into  the  position  of  e.->thode,  a  new  plate 
being  introduced  as  anode  and  oxidised  in  conjunction  with 
the  previously  oxidised  one  as  cathode,  whereby  it  is 
asserted,  that  the  reduction  of  oxide  on  the  first  plate 
selves  to  diininisb  the  amount  of  energy  required  to  oxidise 
the  second.  The  electrolyte  is  composed  of  nitric  aud 
sulphuric  acids,  and  it  is  claimed  that  a  continuous 
electrolytic  action  takes  place  without  reversing  the  current. 

— G.  U.  U. 

Battery:    Reversible     Galvanic     .       T.  A.    EJison, 

Llewellyn     Park,    N..J.,    U.W.A.       U.S.     Pat.    70C,I3G,, 
May  13,  1902.  '       | 

The  use  of  iron  scale  in  the  production  of  a  reiiucediron 
to  be  employed  in  an  alkaline  electrolyte  is  claimed  (seel 
Enn.  Pat.  111,505  of  1901  ;  this  Journal,  1901,  lOOL").  ' 

— W.  G.M.    ; 


— .     T.   a.     Edison, 
US.    Pat.      700,1,"!", 


Battery ;     Reocrsililc      Galvanic 
Llewellvn    Park,   N.J.,    U.S.A. 
May  13,  1902. 

This  patent  refers  principally  to  the  manufacture  of  grids 
to  carry  the  active  material  in  alkaline  electrolytes.  (Com-' 
pare  Eng.  Pat.  2490,  of  1901  ;  this  Journal,  1901,  589).       ' 

— W.  G.  M. 

Electrolysis;    Apparatus  for    Fused-Bath .    C.  W. 

Roepper  and  G.  P.  Scholl,  both   of  Philadelphia.     U.S. 
Pat.  699,851,  May  13,  1902. 

A  FL\'r-ui>TTOMEi)  receptaclc  for  the  fused  electrolyte  i.'' 
provided  with  a  longitudinal  partition  projecting  up  to  the 
top,  hut  not  reaching  to  the  bottom  of  the  vessel.  This 
receptacle  is  so  set  that  one  of  the  longitudinal  halves  lies 
between  a  grate  and  chimney,  and  so  forms  the  hearth  of  a 
reverberatory  furnace,  whilst  the  other  half,  which  is  not 
exposed  to  direct  heating,  is  provided  with  an  electrolytic 
box,  with  positive  and  negative  electrodes  to  effect  l.ic 
requireirdecomposition.  The  electrolytic  boxes  are  mad, 
without  bottoms,  and  may  have  hollow  sides  through  which 
a  fluid  is  circulated  in  order  that  a  layer  of  solidifici 
electrolyte  may  protect  their  surfaces  from  any  corrosivi 
action  by  the  bath.  Special  means  arc  described  for  llii 
collection  of  the  electrolytic  gases,  and  for  such  raetalli< 
deposits  as  would  be  fluid  at  the  temperature  of  the  bath 
A  "pre-hcating  chamber  from  which  the  melted  eiectrolyli 
can  flow  downwards  to  the  hearth,  is  also  described.  Othe 
arrangements  for  carrying  out  the  device  of  exposing  t 
portion  only  of  the  bath  to  direct  heating  influences,  ar 
also  set  forth. — W.  G.  M. 
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Salts,  suitable  for  the  subsequent  Production  of  Chlorine, 

Eleclrohjlic  Apparatus  for  Manufacturiny  certain . 

G.   J.   Atkins,   Loudon,    Knglaiid.      U.S.   Pat.   699,907, 
May  13,  1902. 

A  jilXTrKE  of  sntliuin  chlorate,  "  oxycliloride  "  and  cliloride 
for  the  subsequent  production  of  chlorine,  is  prepared  by 
electrolysis  in  a  lor.jj  trough-liUe  vessel,  lined  with  a 
suitable  anode,  within  which  is  rotated  a  cylinder  covered 
with  sheet-lead  as  cathode.  .V  flexible  scraper  above  the 
level  of  the  liciuid  removes  the  electrolyte,  and  detaches  any 
bubbles  of  gas  adhering  to  the  cathode.     The  E.M.F.  of  the 


current  supplied  should  not  exceed  4  volts.     Inlet  and  exit 
pipes  are  provided  for  the  electrolyte. — W.  G.  M. 

iB.)— ELECTRO-METALLURGY. 
Cyanide ;  Electromotive  Force  of  Metals  in   f^oliitinns  nf 

.     .S.  B.  Christy.     Amer.   Chem.  J.,   1902,27,  [5], 

354—420. 
A  CAKEFUi,  series  of  experiments  has  now  been  made  with 
different  metals  at  ditTerent  degrees  of  concentration  of 
cyanide  in  the  solution.  The  most  probable  values 
representing  the  E.M.b".  of  certain  metals  immersed  in  the 
solutions  indicated  are  as  follows  : — 


Concentration 

of  KCN. 

1    I'cr  Cent. 
.  1      6r, 
.   1       0-G.5 

n-niLi 

Zn.' 

Cu. 

An. 

Ag. 

Pb. 

+  0--20I) 
+  II- Kill 
+  irilo 
+  0-1170 
+  11-030 
+  0-OW 
+  0-010 

+  0-oto 

Hg. 

Fe. 

JI-10='- 

+  IV!)4.5 
+  0-S70 
+  n'/73 
+  0--»5 
+  0-385 
+  0-355 
+  ir;«o 
+  0--2SD 

+  o-'.eo 

+  0-|iSO 

+  u-4:iu 
-n-050 

-  0-2.50 

-  0-270 
-0-2S0 
-0-320 

+  0-120 
+  0--2(i3 

+  0-oao 

-0-340 
-0-450 
-0-6fi5 
-O-O-20 
-0-7-20 

+  o-:uo 

+  0-lil5 
+  0-O.i5 
-0-3111 

-  0-420 

-o-4i;o 

-  0-4il5 
-0-370 

+  O'lSO 
+  0-050 
+  0-040 
-0-190 

-  0-500 
-O-fil)0 

-  0-635 
-0-6i0 

•^  _  10-1  -   

—  0-090 

-0-120 
—  0-130 

M-IO--'  -  

o'noso 
iroiiiifis 

o-niiuooC5 
0-0 

M  =  10->=  

M-10-5  -   

-0-140 
—  0-150 

JI  -  lO-''  -   

Distilled  water 

-  0-200 

Curves  plotted  from  these  (taking  the  logarithm  of  the 

moleoul;ir  concentration  expressed  in   the  powers  of  10,  and 

the  E.Jl.F.   in   volts  as  co-ordinates)    show  in  most   cases 

critical  points  at  concentrations  of  0-0C5  or  of  0-0065  per 

cent.,  which  may  be  explained  by  assuming  the  dissociation 

I  of  the  complex  ion  containing  the  metal  in  question   to  be 

'  complete   below    this   point.       It    will    be    noted   that    the 

'  sequence   of  the  metals  varies  at   dillerent  concentrations. 

■  The  solubility  of  gold  in  cyanide  is  readily  explained  by  the 
'  ionic  theory.     Gold   cannot  at  any  eonceniration  displace, 

without  external  aid,  pnsiiive  ions  such  as  K  or  II  ;   but  by 
'  apphing  an   external  E.M.F.,  the   gold  may  be   converted 

■  into  ions  and  so  dissolved.  Thus  gold  merely  immersed  in 
pare  air-free  cyanide  does  not  dis.solve.  But  when  air  is 
introduced,  the  oxygen  contained  in   it  tends  to  assume  the 

'  ionic  state,  combining  with  Avater  to  form  negatively  electri. 
fied  hydroxyl  ions ;  ami  the  introduction  of  these  ions 
affords  the  necessary  added  E.M.E.  to  cause  the  gold  to 
dissolve  elect rolytically. 

The  author  concludes  from  his  experiments  that  the 
modern  theory  of  elei-trolysis  explains,  and  stands  alone  in 
explaining,  the  peculiariies  of  cyanide  solutions  as  coiu- 
parcd  with  other  solutions,  and  that  it  satisfactorily  accounts 
for  the  reactions  occurring  when  gold,  silver,  and  other 
metals  are  dissolved  in  and  precipitated  from  cyanide 
I  solutions. 

1     He  also  considers  that  the  determination  of  the'E.M.F.  of 

I  the  metals  in  cyanide  solutions,  under  different  conditions, 

offers  a  means   of  research  that   is  likely   to  be   of  great 

,  practical  utility  in  determining  the  direction  and  intensity 

'  of  chemical  reactions  under  fixed  conditions,  or  in  following 

them  under  changing   conditions,  just  as  they  occur.     The 

ilifl'crcnces  of  E.M.F.'s  of  metals  in  dilute  cyanide  solutions 

ilo   not   give    much    support    to   the   so-called    "  selective 

affinity  of  dilute   cyanide   solutions  for  Au,"  copper  being 

the  onlv  common   metal  showing  any   indication  of  such 

-favourable   action.      Further,    it   is    probable    that   in    the 

■  absence  of  extem.'d  E.M.F.'s,  an  ai'-rated  cyanide   solution 

jlessthan  M;10,000  (orO-OOOG5  per  cent,  of  KCN),  and  for 

jail    practical    puiposes    such    a    solution   with    less   than 

'u'Ol  percent,  is  without  action  on  metallic  gold. 

—  W.  G.  M. 

^  English  Patent. 

]MeiaU;  Electrolytic  Separation  of .  W.P.Thomp- 
son, Liverpool.  From  T.  Ulke,  Sault  Ste.  Marie.  Eng. 
Pat.  6310,  ilarch  14,  1902. 

Using  anodes  preferably  containing  not  more  than  20  per 

|;eut.  of  JJi  and  not  less  than  80  per  cent,  of  Cu,  and  au  acid 
solution  of  this  material  as  electrolyte,  a  portion  of  the 
.iresulting  solution  is  withdrawn  from  time  to  time  as  it 
'becomes  richer  in  Ni  and  poorer  in  Cu  ;  and  the  salts  of 
thsse  two  metals  contained  in  the  fraction  removed  are 
s.'^parated  j  the  nickel   is   then    deposited  from  a  non  acid 


solution  and  an  insoluble  anode.  A  portion  of  this  solution 
as  it  becomes  impoverished  is  withdrawn  and  concentrated  ; 
the  copper  and  nickel  salts  from  the  withdrawn  solutions 
are  returned  to  the  baths  periodically.  The  process  may 
thus  be  a  continuous  one.  The  nickel  bath  is  preferably 
heated,  and  ammoniacal.  Contrary  to  expectation  it  is 
found  that  lead  is  the  best  anode-material  for  the  nickel 
process  ;  the  cathode  may  be  of  any  suitable  metal,  but  is 
preferably  nickel-surfaced. — W.  G.  JI. 

Umited  States  Patents. 
Tin    hi)     Electrolysis;     Process    of    ohtaininq  E. 

Quintaine,    Argeuteuil,    France.       U.S.     Pat.    699,012, 
April  29,  1902." 

Tin  is  separated  eleetrolytically  from  tin  scrap  by 
suspending  the  latter  as  the  anode  in  a  l)atli  composed  of 
an  aqueous  solution  of  nitrate  of  tin  to  which  have  been 
added  chloride  of  ammonium  and  chloride  of  tin.  A  suitable 
cathode  is  suspended  in  the  bath,  and  an  electric  current 
passed  through.— G.  II.  I!. 

Liquids;     Apparatus   for    Aeratimj    or    Ayilalini/  . 

H.   E.  Dolphin,  Liverpool.     U.S.'  Pat.   099,294,  May  6. 
1902. 

It  is  found  of  great  importance  during  the  electrolytic 
deposition  of  metals  that  the  liquid  in  the  vat  or  cell  should 
be  constantly  agitated.  The  apjiaratus  consists  of  a 
storage  tank  for  the  liquid  with  a  main  supply  pipe  leadini' 
from  it  connected  to  a  series  of  vats  by  a  depending  feed 
pipe  to  each  vat,  which  delivers  the  liquid  under  pressure 
through  an  injecting  nozzle  into  the  bottom  of  each  cell. 
A  branch  pipe  leads  from  the  adjacent  cell  to  the  feed  pipe 
at  a  point  near  the  nozzle,  in  such  a  way  that  the  liquid 
issuing  from  the  nozzles  at  high  velocity  is  asserted  to  set 
up  an  induced  current  of  liquid  througli  the  branch  pipe 
with  which  the  jet  issuing  through  the  nozzle  mingles  and 
is  delivered  into  the  cell,  causing  a  very  efficient  and 
constant  agitation  therein.  A  casing  surrounds  the  nozzle 
of  the  feed  pipe,  with  an  orifice  contiguous  to  it  to  cause 
an  induced  current  of  air,  and  a  duct  for  each  cell 
communicates  with  a  main  pipe  for  discharging  the  liquids 
in  it.— G.  11.  R. 

Spongy   Lead  Plates  for  Storage   Batteries  ;    Method  of 

Cleaning .     E.  N.  Chamberlain,  Depew,  Erie,  U.S.A. 

U.S.  Pat.  699,493,  May  6,  1902. 

The  spongj-  lead  plate  formed  according  to  U.S.  Pat. 
707, .')92,  1899,  is  cleansed  from  the  active  dissolving  acent 
of  an  electro-chemical  forming-bath,  by  exposing  it  as  a 
cathode  in  an  electrolytic  bath  containing  a  solution 
relatively  free  from  such  active  agent,  while  another  plate 
is  simultaneously  oxidised  by  exposing  it  as  anode  in  the 
same  bath,— G.  H.  K. 
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Converter;   Electroli/lic .     F.  H.  Long,  Chicago. 

U.S.  Pat.  699,964,  May  13,  1902. 
A  WOOD-LINKD  tank  has  a  perforated  dish-sbaped  division 
near  the  bottom,  and,  at  some  distance  above  this,  a 
conical  partition  with  apertures  at  the  periphery  for  the 
passage  of  fluid.  The  anodes,  consisting  of  large  carbon 
blocks,  are  supported  by  copper  rods  passing  through  the 
conical  partition,  and  through  insulating  sleeves  in  the  top 
of  the  tank  to  the  connectors  outside.  The  anodes  are  in 
the  space  beneath  the  perforated  partition,  which,  in  use, 
is  covered  with  laj-ers  of  bibulous  paper  and  canvas.  A 
pipa  is  provided  to  withdraw  accumulations  of  gas  from 
beneath  the  diaphragm,  as  these  accumulations  are  found 


to  increase  the  electrical  resistance  of  the  apparatus.  Means 
are  provided  for  the  constiiut  circulation  of  the  electrolyte 
with  the  aid  of  a  pump  placed  outside  the  apparatus. 

— \V.  G.  M. 

XII.-PATS,  OILS,  &  SOAPS. 

Neat's  Foot,  Tallow,  and  Horse  Oils;  Analytical  Valuea 

of .     A.  H.  Gill  and  A.W.  liowe.     J.  Amer.  Chem. 

Soc.-,  1902,  24,  [5],  466-467. 

TuE  following  results  were  obtained  by  the  authors  in  the 
examination  of  samples  of  these  oils  : — 


Oil. 


?Joat'sfoot. 
Tallow  oil.. 
Horse  oil  . . 


No.  of 
Sara- 
pies. 


Specific 

Gravity  at 

15°  C. 


5     I  0-914-0-919 
3 


0916-0-922 


Specific 

Gravity  at 

100'  C. 


Valenta 
Test. 


0-794 
0-598-0-799 


»C 
51-0-76-5 

t  71-U-75-7 
1  54-II-80-2 
I  4S-0-61-0 


Maumfcue 
Test. 


Specific      I 
Temperature : 
Reaction. 


Iodine 
Value. 


Iodine 
Value  of 
Clear  Oil. 


"Titro"         Iodine 
i,S?  Value  of 

'■^^-       Fatty  Acid». 


°C. 
42-2-49-5  I    87-9-103-1  ' 

350         I  72-9 

46-0-54-7  I     9.1-8-114 
53-0-54-2  i  111-5—112-9 


67-1- 

-72-9 

B.=>-S- 

-56-7 

751- 

-S6-3 

78-8- 

-79-9 

I 


°c. 

,     16-26-5 
:     35-37-5 
8J-0-<«-7      25-0-33-5 
78-2-81-8  I       30-35 


68-6-69-5 

S4-6-67 

72-9-78-7 

80-4-88-1 


In  the  Valenta  test  an  equal  quantity  of  1 00  per  cent. 
glacial  acetic  acid  was  used,  and  in  the  Maumen;  test 
sulphuric  acid  of  100  per  cent,  strength.  The  iodine  value 
was  determined  with  Hiibl's  solution  which  had  been  mixed 
for  24  hour.*,  and  four  hours'  absorption  was  allowed. 
The  "  litre  "  test  was  carried  out  in  the  manner  prescribed 
by  Lewkowitsch. — C.  A.  M. 

Oils,   Lubricating ;      Test  for    the   "  Gummiiij "   Quality 

of .     A.  H.  Gill.     J.'  Amer.   Cheni.   Soc'.,  1902,  24, 

[5],  467— 46S. 

The  author,  having  found  that  the  amount  of  "  tar " 
deposited  by  mineral  oils  when  subjected  to  the  claidin 
test  aftorded  an  indication  of  their  "  gumming  "  qualities 
in  practical   use,  has  made  experiments    to  determine  the 


relationship   between   the   amount  of  chance  in  this    test 
and  the  proportion  of  oxygen  absorbed  by  the  oils. 

The  method  of  applying  this  "  gumming "  test  was  to 
mix  5  grms.  of  the  oil  with  1 1  grms.  of  Roth's  liquid  ' 
(uitro-sulphuric  acid),  the  glass  vessel  being  cooled  by 
immersion  in  water  at  10° — 15°  C.  In  the  case  of  bail 
oils  it  was  found  that  masses  becoming  red  within  two 
hours  were  formed  around  the  edges. 

The  reagent  was  prepared  by  adding  a  few  dropi  of 
nitric  acid  to  sulphuric  acid  of  46  li.,  cooling  the  liquid  to 
0°  C.,  and  saturating  it  with  nitric  oxide. — L'.  A.  M. 

Oils,    Oxiiised ;  A)iati/lical     I'o/hc.v    of  .      J.    Lew- 
kowitsch.    Analyst,  1902,27,  [-^l-f],  139—146. 
The  following  results   were  obtained  by  the  author  in  the 
analysis  of  various  blown  oils,  and  of  solidified  hnseed  oil  :— 


Bloum  Oils. 


Oil. 

I. 

Acid  Value. 

II. 
Sap.  Valui. 

III. 
II.-I. 

IV. 
Iodine 
Value. 

V. 

Totnl  Soluble 
Acids. 

vr.            VII. 

Specific          Un.sap. 
Gravity.         Matter. 

VIII. 

U.vicli9ed 
-Acids. 

Mgrms.  KOH. 

10-47 

13-25 

9-41 

? 
V-33 

Msrms.  KOH. 
193-31 
215-67 
2-24-69 
287-47 

208-63 

187-84 
202-^2 
216-18 

201-3 

72-66 
61-92 
65-74 
62-2 

90-7 

Mgrms.  KOH. 
36-89 
66-26 

46-49 
136-9 

49-13 

0-91)85 
0-9623 
0-9785 

0-9806 

Per  cent. 
1-23 
0-93 
1-37 
1-33 

2-28 

Per  cent. 
iVU 

20-74 

Cotton  seed 

Solid  linseed  oil ■-.. 

29-311 
53-01 

.31-83 

XT. 


Xll.-Il. 


Oil. 


Unvison  rape 

E:i5t  Iiiili:i  rape 

Cotinn  st'i-d 

Solid  linseed  oil 

Maizo 


IX. 
Hehner  Value, 


X.  XI. 

Acetyl  Value. 


83-62 
8'2-lS 
82-59 
53-H2 
82-34 


Apparent. 


True. 


Mgrms  KOH.  Mgrms.  KOH.  Mgnns.  KOH 


S8-37 
1112-87 
110-73 

113-16 


62-93 
46-61 
64-29 

63-37 


XII. 

Sap.  Value 

of  Acetvlated 

Oil. 


XIII. 


True  Acetyl 
Value  X  0-55. 


•24S-2 

2D-i-.-iS 

-.;73-30 

367-75 

268-75 


■29- U 
25-63 
35-33 

34-85 


XIV. 

Hehuer  Value 

after 
Acetylation. 


83 -85 


41-U 
37 -76 
48-71 


Total  Fatty  Acids  of  Blown  Oils. 


Oil. 


I. 
Acid  Value 


It. 


Sap.  Value. 


Mgrms. 
KOH. 

foivisonrape i     175-14 

East  India  rape...         171-i'S 

Cottonseed 194-79 

Solid  linseed 209-03 

Maine 192-8 


Mgrms. 

KOH. 

191-7 

190-0 

210-40 

248-74 

209-93 


III. 


II.-l. 


16-56 
18-07 
15-67 
39-11 
17 '13 


IV. 


Iodine 

Value. 


73-31 
60-80 
72-43 
60-27 
88 -OS 


V. 

Total 
Soluble 
Acids. 


VI. 


Hehner 
Value. 


Mgrms. 

KOH. 
7-26 
10-71 
12-94 
59-57 
29-45 


93-76 
81-32 
86-4 


VII.           VIII. 

Acetyl  Value.        j 

Apparent. 

True. 

Mgrms. 

Mgrins. 

KOH. 

KOH. 

50-U 

42-75 

66-2 

65-5 

67 -SS 

55-67 

115-01 

65  04 

88-97 

59-62 

IX.-II. 


XI. 

Hehoer 

Value  of 

Ac('tyliit«l 

Acids. 


SB-7 
47-8 
44'4 
65-5 
67-37 


02-11 
84-4 
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It  was  fouudtliat  on  acetylatiug  the  blowu  oils,  emulsions 
were  prodacetl,  but  that  this  was  not  the  case  with  the 
total  fatty  acids.  The  aeetylated  product  of  the  soUd 
linseed  oil  was  a  heavy  sticky  mass. 

Oxidised  Acids. — These  were  prepared  by  treating  the 
total  fatty  acids  with  petroleum  spirit.  With  reference  to 
the  values  given  in  the  subjoined  table,  it  is   pointed   out 


that  in  each  case  the  saponification  values  are  much  higher 
than  the  acid  values,  which  points  to  the  presence  of 
lactones.  In  deterniiuiuj;  the  iodine  values,  the  oxidised 
acids  were  dissolved  in  strong  alcohol,  since  they  were 
found  to  be  practically  insoluble  in  carbon  tetrachloride. 
The  proportion  of  iodine  absorbed  by  these  acids  indicates 
that  they  are  not  saturated  compounds. 


Oxidised  Acids. 


Oils. 


I.      I     11. 

Acid    j    Sap. 
Value.    Value. 


Slovrn  Eavison  rape  . . 
ilown  East  India  rape 
Slown  cotton  seed  .... 

iolid  linseed 

lilown  maize 


iM^rms.  M(?rms 
KOH.  '  KOH. 


17f5 
17S-.3 
17^-7 


208-0 
211-3 
320-71 


171 -a     215 -Tl 


III. 

IV. 

V. 

VI. 

VII. 

VIII. 

i    Total 

[1.-1. 

lolinelsA'-;;^^,   Hehner 

Acetyl  Value. 

Value. 

in        Value. 

Water. 

Apparent. 

True. 

Mgrms. 

M^rms. 

M^-ms. 

KOH. 

KOH. 

KOH.  1 

36-5 

•49-14  1     •22-56 

1(12-5 

80-0     ' 

38-0 

39-7'J 

22-35 

128-0 

105-6.'! 

4fi-01 

48-6 

36  12 

,  , 

l.i4-4 

118-38 

.. 

46-49 

59-6S 

164-67 

104-99 

43-60 

70-87 

4S-0 

93 -53 

173-58       126-68 

IX. 

Sai). 
Value  of 
Aeety- 
lated 
Acids. 


Msrms. 
KOH. 
307-5 
315-9 
322-69 
341-4;$ 
326-45 


S3 -85 
76-.38 


Experiments  were  made  to  ascertain  whether  the 
oluble  acids  were  formed  by  the  action  of  the  alcoliolic 
Ikali,  since  they  were  estimated  after  the  determma- 
ou  of  the  saponification  value.  It  was  found,  however, 
Hat  the  oxidised  acids,  as  first  obtained,  also  yielded 
•onsiderable  amounts  of  soluble  acids,  in  some  cases 
pprosimatiug  those  obtained  after  the  saponification, 
be  difference  between  the  amounts  of  soluble  acids 
lefore  and  after  boiling  mth  alcoholic  potassium  hydroxide 

Fatly  Acids  freed  from  0.iidised  Acids 


was  not  observed  in  the  case  of  the  total  fatty  acids,  or  of 
the  acids  separated  from  the  oxidised  acids.  The  author's 
preliminary  experiments  have  led  him  to  the  conclusion 
that  the  oxidised  acids  are  soluble  to  some  extent  in  water, 
and  that  volatile  fatty  acids  are  split  off  when  they  are 
subjected  to  the  action  of  a  current  of  steam. 

Acids  freed  from  Oxidised  Acids. — The  following 
results  were  obtained  with  the  acids  left  after  removal  of 
the  oxidised  acids  by  means  of  petroleum  spirit  : — 


Oil. 


Acid 
Value. 


'own  Ravison  rape  . . 
|own  East  India  tape 

own  cotton  seed  .... 

lid  Unseed 

'">wn  maize 


M^rms. 
KOH. 

176-8 

166-6 

18S-0 

179-97 

172-37 


II. 

Sap. 
Value. 


Mgrms. 
KOH. 

188 -fi 
176 -S 
196-15 
187-58 
177-68 


III. 


I1.-1. 


IV. 


Iodine 


Value.    Acids. 


V.  VI. 

sSe'nehner 


VII. 


Soluble' 


VIII.  IX. 

Acetyl  Value. 


11-8 
10-2 
8-15 
7-68 
531 


61-88 
55-93 
56-02 
61-31 
85-52 


M(!rms 
KOH. 

6-87 
10-UU 
H-0 
18-89 

614 


Value. 

Acids. 

MsTms. 

KOH. 

, . 

6-7.1 

8-85 

7-27 

83-5-4 

7-54 

Apparent.!   True. 


Mgrms. 
KOH. 
42-5 
47-13 
33-69 
50-25 
43-8 


M(;rms. 

KOH. 
:i5-6:i 
37-54 
22-69 
31-36 
36-7 


X.  XI.  XII. 

Sap.  '  ™ 

Value  of  i  .^"f, 

JVcet.v-      X.-II.  i'^'i'y' 
lated 
Acids. 


Value 
X  0-55, 


Merms. 

KOH. 

•J-20-3 

31-7 

210-2 

42-95 

2.32-0 

33-6 

•246-11 

58-53 

•228-76 

50-52 

19-54 
20- B4 
12-49 
17-24 
20-18 


XIII. 
Hehner 
Value  of 
Acet.y- 
lated 
Acids. 


96-17 
9C-U5 


The  considerable  acetyl  values  here  recorded  may,  it  is 
;gested,  be  due  to  the  oxidised  acids  not  being  completely 
oluble  in  petroleum  spirit,  or  to  oxidation  of  the  fatty 
ds  after  separation.  The  difference  between  the  acid 
1  saponification  values  again  points  to  the  presence  of  a 
!all  amount  (4—6  per  cent.)  of  lactones. 

[Separation  of  Supposed  Lactones.— The  saponifica- 
iQ  values  of  the  substances  separated  from  the  oxidised 
;ds  by  neutralisation  with  potassium  hydroxide  and 
j  taction  with  etlier,  and  the  acid  values  of  the  fatty 
'ds  separated  from  them    after  saponification   were    as 

'wn  in  the  table  opposite. 

Oxidised  Acids  freed  from  Lactones.  — The  fatly  acids 
Kovered  from  the  soap   solutions  after  extraction   of  the 


Lactones  from 


Saponificatiou 
Value. 


Acid  Value 

of  Fatty  Adds 

recovered  from 

the  Saponified 

Lactones, 


Blown  Ravison  rape  oil '  117-8 

Blown  East  India  rape  oil  . ...  42-72 

Blown  cotton  seed  oil 72*116 

Solid  linseed  oil i  85-51 

Blown  maize  oil lOl'l 


125-3 

80-25 
86-6 
57-44 
106-9 


lactones  gave  the  following  values,  the  differences  in  the 
duplicate  results  being  due  to  the  dark  colours  of  the 
solutions  interfering  with  accurate  titration:^ 


Oxidised  Acids  freed  from  Lactones. 


Oil. 


Bvn  Eavison  rape  . . . 
I>Ti  East  India  rape, 
I  pn  cotton  seed  . . . . . 

S  1  linseed 

I  vu  maize 


Acid  Value. 


1. 


172-2-173-8 
194-0-193-4 

177-9-204-5 
190-8-194-5 
182-2-284-3 


Saponificatiou 
Value. 

ir. 


220-6-221-5 
237-7-217-6 
215-1-222-9 
255-5       .. 
216-0-217-7 


Fatty  Matter,  recovered  from  Soap  Solution, 
obtained  sub.  II. 


Acid  value. 
lU. 


184-8 
198-3 
190-2 
212-9 
185-8 


Saponification 

Value. 

IV. 


£23-7 

234-1 
221-7 
249-8 
218-8 


Difference. 
V. 


38-9 
35-6 
31-5 
37-9 
330 
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The  author  points  out  that  the  differences  between  the 
acid  rtiiil  saponification  vuliio^  sliow  tliat  lactonic  substances 
had  been  ru-formed.  He  found  that  this  fresh  formation 
of  lactones  invariably  took  place,  even  after  repeated 
c.xfrictious  of  the  neutralised  fatty  acids  with  ether. 

— C.  A.  M. 

English  Patknt. 

Soap  Tablets;  Impts.  in .     T.  A.  Lynch,  Brooklyn, 

U.S.A.     Kng.  Pat.  19,827,  Oct.  4,  1901. 

A  XIGID  plate  of  some  material  not  affected  by  water, 
such  as  wood,  with  two  rounded  projections  forming  legs, 
is  inserted  into  the  bottom  of  the  tablet  to  prevent  waste  of 
the  soap  in  coming  in  contact  with  water  in  the  dish  or 
holder.— M.  J.  S. 

United  States  Patents. 

Oil ;  Process  of  Refining :     E.  Rocca.     Marseilles, 

France.     U..S.  Pat.,  699,571,  May  6,  1902.  , 
The   process   is  similar    to    that  described  in  Enij-  Pat. 

10,899   (this  Journal,    1901,    485),  with  the  addition  of  a  ' 

series  of  collecting  points    where  the  oil  is  arrested,  whilst  | 

heat  is  .applied  to  prevent  condensation  of  the  steam.  i 

— C.A.  M.  j 

Oil;  Apparalits  for  Refining .     E.  Rocca,  Marseilles, 

France.     U.S.  Pat.  099,572,  May  G,  190'J. 

SurrLEMEXTAUir  to  U.S.  Pat.  23,481,  1900  CEufX.  Pat. 
10,899,  this  Journal,  1901,  485").  The  steam  entering  the 
oil  containers  is  broken  up  into  jets  by  means  of  a  perforated 
plate,  whilst  the  temperature  of  the  mass  is  maintained  by 
means  of  a  closed  steam  coil. — C.  A.  M. 

Rendering  and  Dri/int/  Apparatus.     J.  Glatz,  New  York. 

U.S.  Pat.  700,033,  May  13,  1902. 
This  apparatus  is  especially  adapted  for  extracting  oil  or 
fatty  matters  from  fish  or  garbage,  and  drying  the  residue. 
.\  hollow  rotary  shaft  mounted  within  the  casing  of  the 
apparatus  is  provided  with  hollow  arms,  tlirough  which 
steam,  &c.  is  delivered  to  the  interior  of  the  easing,  the 
materials  being  stirred  during  the  operation  by  wings  on 
the  arms.  The  bottom  of  the  casing  is  fitted  with  a  filtering 
screen  and  a  removable  head,  the  latter  having  an  outlet, 
which  is  constantly  open  for  the  discharge  of  the  fluid 
rendered  out.  When  the  extraction  is  completed,  the  steam 
supply  is  shut  off,  and  hot  air  is  ailmitted  to  dry  the  residue. 

—II.  A. 

Soap  Press.     J.  1'.  Maseear,  Toronto  Junction,  Canada. 

U.S.  Pat.  699,887,  May  13,  1902. 
In  this  apparatus  the  soap  is  forced  into  the  die-box  by 
means  of  a  plunger  reciiirocating  with  the  ujiper  vertically- 
acting  die,  whilst  the  stamped  bar  is  discharged  laterally 
bv  means  of  a  second  plunger  acting  at  an  angle  to,  but  in 
the  same  plane  as,  the  charging-plunger.  The  machine 
also  embodies  imi)rovements  already  claimed  in  U.S.  Pat. 
y5,473,  Dec.  11,  1901.~C.  A.  M. 


XIII.-PIGMENTS,  PAINTS;   EESINS, 
TARNISHES :   INDIA-EUBBER.  Etc. 

(.-1.)— PIGMENTS,  PAINTS. 

Ekolibh  Patents. 
Colours  and  Inks  ;  New  Product  specially  applirahlc  for 
use  in  the  Manufacture   of ,  and    Process  of  Manu- 
facture of  the  .mid  Product.     Felix  de  Braudel  and  A.  de 
Baudry  IVAsson.     Brussels.     Eng.   Pat.   8923,  April  30, 
1901. 
Mixture  of  petroleum  residues  with  solutions  of  coal-tar 
dyestuffs  in  amyl  or  meth;jl  alcohol.— M.  J.  S. 

Colours  for  Lithnjraphic  and  other  Printing ;  Impts.  iti  the 

Preparation   of  •      H.   H.   Lake,   London.      From 

S.  Wechsler,  Vienna.     Eng.  Pat.  12,826,  June  24,  1901. 
500  to  550  parts  of  glycerin,  5  to  20  parts   of  carbonate  of 
soda,  12  to  20  parts  of  tartar,  150  to  ISOp.irts  of  turpentine, 


and  270  to  350  parts  of  varnish.  Colours  thus  mixed  allow  of 
continuous  dry  printing  without  the  necessity  of  moistening 
or  wiping  the  printing  plate  or  other  surface. — M.  J.  S. 

Uniti;d  States  Patents. 

Paris  Green  ;   Process  if  .Making  .     P.  Franchot, 

Niagara  Falls,  U.S.A.     U.S.  Pat.  i;98,«96,  April  29,  ia02. 

An  electric  current  is  jiassed  through  a  solution  of  an  acetate 
and  arsenions  oxide  with  a  copper  anode,  and  with  the 
cathode  immersed  in  a  solution  of  an  acetate,  and  enclosed 
to  prevent  the  cathode  products  mixing  with  the  arsenious 
oxide  of  the  electrolyte. —  G.  H.  K. 

Paint  Drier.     I).  J.  Ogllvy,  Cincinnati,  Ohio,  U.S.A.     U.S. 
Pat.  099,555,  May  6,  1902. 

R0.SIN  oil  (2,500  galls.),  manganese  dioxide  (380—400  lb.1, 
lead  monoxide  (170 — 180  lb.),  and  calcium  hydroxide 
(220  lb.)  are  heated  together.  The  resulting  heavy  trans- 
parent liquid  may  be  diluted,  if  desired,  with  a  solvent  such 
as  turpentine  or  petroleum. — R.  L.  J. 

(fi.)— RESINS,  VARNISHES. 
Shellac ;  Adulteration  of  .     F.   .7.   Parry.     Cbem.  and 

Druggist,  1902,60,  [1161],  670. 
The  author  has  previously  (this  .Journal,  1901,  1245)  called 
attention  to  the  frequent  adulteration  of  shellac  with  rosio. 
Most  of  the  statements  recorded  in  text-books  are  stated  to 
be  quite  valueless  as  a  guide  to  the  analyst  in  the  exami- 
nation of  shellac.  Dieterieh  appears  to  attaoli  impiu-tance 
to  solubi'.itv  determinations,  but.  according  to  the  author, 
quantitative  results  cannot  be  obtained  in  this  way.  The 
determination  of  t'ue  iodine  absorption  value  is  stated  to  be 
the  most  reliable  of  all  methods  for  ascertaining  the  extent 
of  adulteration.  If  the  experimental  conditions  be  kept 
const;int,  very  concordant  results  can  be  obtained.  Of 
adulterated  samples  recently  examined  by  the  author, 
many  contained  from  20  to  35  per  cent,  of  rosin,  and 
some  over  40  per  cent. — A.  S. 

United  States  Patents. 

Rosin  ;    Process  of  Hardening  .     E.  and  M.  ,>chaal, 

Feuorbach,  (Jermany.     U.S.  Pat.  698,741,  April  ^9,  1902.  , 

The  resin  is  powdered,  spread  out  in  a  layer,  and  exposed' 
to  a  current  of  air  at  a  gradually  increasing  temperature' 
wiiich  is  alwiiys  below  the  melting  point  of  the  rosin, 
until  its  melting  point  no  longer  rises.  Unless  it  is  sub- 
sequently melted,  the  product  is  imperfectly  soluble  in  tur- 
pentine and  fatty  oils,  resembling  in  this  particular,  and  in  its 
commercial  applicability,  so  it  is  claimed,  cojial  and  amber 
The  method  may  be  carried  out  also  upon  the  com]iouDd8 
of  rosin  with  metals  such  as  magnesium,  calcium,  alumininm. 
zinc,  manganese,  and  lead,  or  upon  mixtures  of  rosin  with 
powdered  tale,  salt,  potassium  chlorate,  boric  acid,  &e. 
which  diminish  its  tendency  to  stick  together  and  facilitate 
its  reduction  to  powder. — F.  H.  L. 

Plastic    Compound,  and  Method  of  Manufacturing  Sami 
L.  M.  Randolph,  Newark,  New  Jersey.    U.S.Pat.  698,856 

April  29,  1902. 
"  Varnish  residue,"  or  "  mud,"  obtained  when  tanks  holdiiif 
varnish,  j.'ipan,  or  shellac  are  cleaned  out,  is  healed  am 
strained  through  cloth,  mixed  with  25  pir  cent,  of  powdarri 
peat,  and  with  20  per  ceut.  of  old  rubber  ground  up  sac' 
dissolved  in  nriphtha.  The  mixture  is  allowed  to  dry  ou' 
and  is  finely  ground,  when  it  may  be  cast  in  hot  mou.d: 
into  any  desired  shape.  It  is  stated  to  be  useful  for  makin: 
washers,  engine  packings,  golf  balls,  and  the  like. — F.  H.  1 

(C.)— INDIA-RUBBER,  &c. 
English  P,\tent. 

Sulphuryl  Chloride ;  Manufacture  of .     J.  Y.johijsoi 

London.     From  the  Badische  Anilin  und  Soda  Fabrik  t 

Ludwigshafeu,  Germany.     Eug.  Pat.   12,861,  June  2 

1901. 

i  Sulphur  dioxide  and  chlorine  in  the  liquid  condition  ai 

'   caused  to  react  on  one  another  in  the  presence  of  bodi' 
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«liich  ]uom6te  their  union,  sueh  as  camphor,  glacial  acetic 
uciil,  aiinvdriiiis  foriiiio  acid,  and  the  like,  to  obtain  Milphuryl 
cliloridc.  The  product  may  be  isolated  and  purified  in  any 
suitable  manner. — E.  S. 

United  Statks  Patext. 

Insulating   Compmiiion    \_Gntla    Percha    Substitute],   and 
Method  oj  Production.     A.  Gentzsch,  Vienna.     U.S.  Pat. 
■  G99,383,  May  6,  190:i. 

Gi  M-EUUisKi;  or  caoutchouc  (-10  parts)  ai;d  a  ve','ctablc  wax 
(60  parts)  are  kneaded  together  at  a  moderate  temperature, 
which  is  increased  towards  the  end  of  the  operation  to 
about  100^  C,  the  resulting  product  being  a  plastic  mass 
nitli  properties  resembling  those  of  gutta-percha.  The  wax 
m.iy  be  partly  replaced  bj-  resins  and  oil  as  in  the  following 
formula  : — Palm  or  carnauha  wax,  'JO  parts  ;  resin,  as- 
phaltum,  or  shellac,  10  parts;  thickened  olive  oil,  50  [larts  ; 
gum  rubber,  50  parts. — R.  L.  J. 

XIV.-TANNING :   LEATHER.  GLUE,  SIZE. 

Leather;    Examination  of  ,  for  Industrial  Purposes. 

H.  Boulanger.     Bull.  Soc.  d'Encourag.  pour  I'lnd.  Nat., 

1902,101,  [4],  491— 554. 
A  LONG  paper  dealing  with  the  mechanical  testing  of  leather 
for  industrial  purposes.     The  paper  is  illustrated,  and  the 
results  of  numerous  mcclmnical  tests  are  shown  in  a  series 
of  tables  and  curve  diagrams. — A.  S. 

United  States  Patent. 

Tan-Bark  ;  Apparatus  for  Leaching .     G.  C.  Vaughn, 

J^alem,  Massachusetts,   U.S.A.     U.S.  Pat.   6U8,877,  April 
;     29,  1902. 

The  more  important  features  of  this  apparatus  are: — A 
rotating  drum  divided  by  a  partition  wall  into  a  leach-chamber 
and  a  liquor-chamber,  the  forjner  having  an  inlet  for  liipiid 
and  several  scjiarate  outlets  near  the  wall  of  the  drum  which 
move  with  the  same  and  ]iass  below,  the  bulk  of  the  material 
being  leached  in  such  a  way  that  the  extract  passes  from 
ihe  leaching-chamber  into  the  liquor-chamber;  each  outlet, 
moreover,  having  a  special  straming  device.  Means  are 
'provided  within  the  leaching-chamber  to  lift  a  portion  of 
ithe  material  under  treatment,  and  a  specially  designed 
lieating  apparatus  is  also  contained  in  this  chamber. 
I  — K.  L.  J. 

XY.-MANUKES.  Etc. 

FcrHliter  ;  Ait  Artificial .     Papier-Zeit.,  1902, 

27,  [42],  1508. 

,1  rnocEss  has  recently  been  patented  for  preparing  a  useful 

jertihser  in  a  dry  condition  t'roju  waste   sulphite  cellulose 

■iquors.     These  are  evaporated  to  a  syrupy  consistency,  and 

lixed  with  an  equal  qiuiutity  of  Thomas  meal.     The  mixture 

Iraost  iumiediately  becomes  solid,  and  can  be  broken  into 

imall  pieces.     Ncarlj-  the  whole   of  the   phosphoric  acid  of 

jiis  fertiliser  is  soluble  in  citrate  solution,  i.e.,  is  in  a  con- 

lition  suitable  for  utilisation  as  a  fertiliser ;  in  fact,  98  per 

isnt.  of  the  phosphoric  acid  is  citrate    soluble    as   against 

3  per  cent,  in  the  original  Thomas  meal. — J.  1".  li. 


English  Patent. 
leieage    Slud(/e    and    other    similar     Costli/    Nuisances; 

Profitable  Disposition  of .     T.    J.    Parnard.     Eng. 

I'at.  9337,  1901. 

See  under  XVIII.  B.,  page  787. 

XVL-SUaAE,  STARCH,  GUM,  Etc. 

English  1'atexts. 

iffusion  Process ;  Batteries  for  the  ,  for  obtaining 

Juices,  Saps,  Essences,  Pigments,  <§-e.,  from  Matters 
containing  them.  A.  Rak,  Cesky  Bord,  Austria.  Eng. 
■Pat.  16,945,  Aug.  23,  1901. 

a   continuous    diffusion    battery   a   series   of    conical 
'ugers  are  formed  of  conical  casing.^  with  co-^ical  worms 


fitted  inside  them  rotated  on  spindles ;  the  broad  ends  of 

the  worms  are  fed  with  slices  or  other  materials  for 
diffusion,  which  slices  undergo  compression  in  their  con- 
veyance to  the  pointed  end  of  the  diffusers  owing  to  the 
conical  shape,  whereby  part  of  their  juice  is  extracted  on 
the  way  through  the  perforated  walls  of  the  casing,  whilst 
the  slowly  advancing  slices  close  up  more  or  less  the 
remainder  of  the  casing,  and  are  transported  by  way  of  a 
connecting  tube  into  the  broad  part  of  the  next  diffuser. 
In  combination  with  the  above  arrangement  the  system  of 
contrary  flow  of  the  lixiviating  liquid  is  adopted  from  the 
perforated  walls  of  the  diffusers  through  connecting  tubes 
to  the  next  vessels. — J.  E.  B. 

Sugar  Loaves;    Apparatus  for  Corcrimj  and  Liquoring 

.     A  Kaczorowski,  Zbiersk,   Russian  Poland.     Eng. 

Pat.  9496,  jNIay  7,  1901. 

The  sugar  loaves  are  arranged  in  a  centrifugal  machine, 
taugeutially  to  a  circle  concentric  with  the  suitably  heated 
centrifugal  drum,  and  receive  a  movement  of  rotation  round 
their  longitudinal  axes. 

The  independent  rotation  is  obtained  by  a  worm  arranged 
concentrically  in  the  drum,  acting  by  means  of  worm 
wheels  and  tangentially-placed  shafts  on  gear  wheels 
which  are  proviiled  witii  moulds  for  receiving  the  sugar 
loaves,  the  points  of  which  revolve  in  ball  bearings. 

—J.  F.  B. 

United  States  Patents. 

Ecaporating  Apparatus  ;  {S.igar  boiling).  O.  M.  Nilson, 
Mansfield,  Eouisiana.  U.S.  Pat.  698,733,  April  29, 
1902. 

('j.\iM.s  for  improvements  in  apparatus  for  boiling  cane 
juice  and  reducing  this  to  "sugar  density  "  are  made,  and 
more  especially  for  the  combination  with  a  furnace,  of 
(1)  A  boiler  with  an  inclined  bottom  forming  a  wall  of 
the  combustion  chamber  of  the  furnace,  au  evaporating  pan 
with  a  flue  extending  underneath,  flues  extending  |through 
the  boiler  and  adapted  to  convey  the  products  of  combustion 
from  the  furnace  to  the  flue  of  the  pan,  tubes  connecting 
the  pan  with  the  interior  of  the  boiler  and  a  valved  outlet 
from  the  boiler.  (2)  Alternately  arranged  cross-strips  in 
the  pan,  a  dam,  and  tubes  connecting  the  pan  with  the 
interior  of  the  boiler,  whereby  juice  is  permitted  to  flow 
into  the  boiler  and  surrouud  the  flues  therein,  and  a  valved 
outlet  from  the  boiler  at  its  lowest  point.  (3)  Combinations 
of  these  devices. — T.  H.  P. 

Multiple  Effect.  (^Euaporation  or  Concentration  of  Sugar 
Solntio7ts}.  B.  Thoens,  Xew  Orleans,  Louisiana.  U.S. 
Pat.  699,038,  April_29,  1902. 

The  several  chambers  of  the  multiple-effect  apparatus  are 
superposed  in  a  common  shell,  the  apparatus  being  thus 
simplified.  Claims  are  made  in  such  au  apparatus,  and 
more  especially  for  that  used  in  sugar  manufacture,  for 
(1)  The  combination  with  an  evaporator  divided  into  a 
plurality  of  chambers  with  heating  devices  in  the  lower 
portion  of  each  of  said  chambers,  of  two  pipes,  one 
connecting  the  lower  portions  and  another  the  upper 
portions  of  each  pair  of  said  chambers,  means  for  supplying 
the  liquid  to  be  concentrated  to  one  of  the  chambers  and 
means  for  drawing  off  the  vapour  from  another.  (2)  A 
separator  arranged  in  the  upper  portion  of  the  evaporating 
chamber,  comprising  a  base  plate  and  a  number  of  bafHe- 
plates  projecting  upwards  therefrom,  and  arranged  to  form 
tortuous  passages  to  permit  the  passage  of  the  vapour  but 
to  arrest  any  condensed  liquid.  (3)  A  reducing  valve  in 
the  pipe  connecting  the  upper  parts  of  the  chamber.  (4)  A 
heating  drum  hollow  in  the  middle  and  provided  with  a 
series  of  water-legs,  located  in  the  lower  portion  of  each  of 
the  chambers,  and  steam  or  vapour  flues  opening  upward 
into  the  hoUow  central  portions  of  the  drums,  {a)  Com- 
binations of  these  various  devices. — T.  li.  P. 

Centrifugal  Machine  (^Sugar)      L.  Hirt,   Greveubroich, 
Germany.     U.S.  Pat.  699,321,  May  6,  1902. 

In  centrifugal  machines  for  converting  massecuites  into 
blocks,   plates,  strips,   or   small   cubes,  improvements   are 
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j)roposed  as  to  the  construction  of  the  wedge-shaped 
partitions  forraiag  part  of  the  basket  of  the  rolatiug  drum 
of  the  machine,  which  basket  may  be  inserted,  with'  the 
maseecuite,  into  the  drum. — K.  A. 

Si/rup  Cooler.     J.  Werner,  Rochester,  New  York. 
U.S.  Pat.  699,7.30,  May  13,  1902. 

The  syrup  cooler  is  of  the  type  iu  which  the  syrup 
circulates  outside  and  the  cooling  water  inside  a  number  of 
pipes,  and  consists  of  a  tank  in  which  arc  situated  suitable 
cooling  devices,  a  swinging  valve  for  closing  and  opening 
the  bottom  of  the  tank,  screw-operated  means  for  closing 
the  valve,  and  independent  means  for  forcing  and  locking 
the  valve  on  its  seat. — J.  F.  B. 

Sugar-bearing    Material;    Process    of    Pnrifi/ing    Fluid 

.     C.  A.  Spreckels  and  C.  A.  Kern,  New  York.    U.S. 

Pat.  099,933,  May  13,  1902. 

Sugar  solutions  are  treated  with  sulphonated  derivatives 
for  the  purpose  of  purification.  (See  U.S.  Pat.  698,1.50, 
this  Journal,  1902,  7  15.)— J.  F.  B. 

Sugar    Crystals ;     Process    of     Treating    .       C.    A. 

Spreckels  and  C.  X.  Kern,  New  York.     0.8.  Pat.  700,099, 
May  13,  1902. 

SuGAU  crystals  are  purified  by  washing  them  with  sulpho- 
nated oleaginous  or  similar  derivative  and  then  separating 
the  cleansing  agent  together  with  the  impurities  absorbed. 
(See  U.S.  Pat.  698,150,  this  Journal,  1902,  715.")— J.  F.  J3. 

Starch ;  Process  of  Making  Modified  .     L.  Cerf, 

Lyons.     U.S.  Pat.  6  98,632,  April  29,  1902. 

AuYLAOKOUs  matters  are  treated  with  porsulphates  in 
presence  of  water,  by  which  means  these  substances  are 
converted  into  products,  characterised  by  their  complete 
neutrality  and  solubility  in  hot  water  and  suitable  to  replace 
gelatin  iu  its  principal  industrial  applications. — T.  H.  P. 


XYII.-BKEWING,  WINES,  SPIRITS.  Etc. 

Yeast ;  Zymase  Formiilion  in  .     E.  Buchner  and 

A.  Spitta.  Ber.,  1902,  35,  [9],  1703—1706. 
TuE  quantity  of  zymase  in  yeast  is  liable  to  vary  largely 
according  to  its  physiological  condition,  so  that  in  many 
cases  the  expressed  extracts  are  almost  devoid  of  activity.  It 
has  been  shown  by  Albert  (this  Journal,  1899,  1040)  that 
the  quantity  of  zymase  in  yeast  and  in  the  e.Ktraet  expressed 
from  It  may  be  increased  by  applying  Ilayduck's  method  of 
regeneration,  i.e.,  cultivation  at  15°C.  in  a  well  aerated  sugar 
solution  containing  very  little  nitrogenous  compounds.  He 
found  that  less  zymase  was  present  in  the  yeast  at  the  highest 
stage  of  fermentation  than  was  found  some  time  after  this 
point  had  been  passed.  Delbruek  and  others  have  deter- 
mined recently  that  the  zymase  content  of  living  yeast  varies 
greatly  on  keeping  the  yeast  in  the  pressed  state,  increasing 
on  storage  at  low  temperatures  and  decreasing  at  higher 
temperatures.  The  authors  find  that  the  only  objection 
to  this  concbision  lies  in  tlie  liability  of  the  quantity  of 
zymase  in  the  yeast  to  change  in  the  course  of  the 
determination  of  its  fermentative  power.  They  have 
overcome  this  by  killing  the  yeast  cells  instantaneously  at 
any  desired  stage  by  a  modification  of  Albert's  method 
(this  Journal,  1901,  269)  by  means  of  alcohol  and  ether, 
thus  bringing  the  yeast  into  a  perfectly  stable  condition  in 
which  the  quantity  of  zymase  present  may  be  determined 
subsequently.  In  this  way  they  have  studied  the  quantity 
of  zymase  secreted  by  the  yeast  at  various  stages  in  the 
course  of  Hayduck's  process  of  regeneration.  They  foimd 
in  confirmation  of  Albert's  conclusions  that  yeast  taken 
out  and  killed  at  the  highest  stage  of  fermentation  contains 
little  zymase,  although  at  this  stage  the  production  of 
zymase  must  be  at  a  maximum,  it  apparently  gets  used  up 
or  destroyed  as  it  is  formed.  They  also  found  that  by 
keeping  yeast  mthdrawn  at  this  stage  iu  the  pressed 
condition  at  a  low  temperature  for  2  to  3.j  hours  before 
killing  it,  the  quantity  of  zymase  secreted  by  it  was  very 
considerably  increased.     On  the  other  hand,   in  the  case 


of  yeast  taken  before   regeneration   or   after   the   liighest 

stage  of  fermentation  was  passed,  similar  storage  at  low 
temperatures  bad  no  such  effect.  "  Regenerated  "  yeast, 
therefore,  is  not  necessarily  that  which  contains  much 
zymase  ready  formed,  but  rather  that  which  is  in  such  a 
condition  as  to  be  able  to  produce  this  euzyme  rapidly. 

J.  F.  H. 

Kilned  Malt  ;    Analysis  and  Valuation  of .     E.  Prior. 

Zeits.  angew.  Chem.,  1902,  15,  [19],  4,i5— 462. 

A  MEASiKE  of  the  degree  of  modification,  and  the  treatment 
on  the  floor  and  the  kiln  is  afforded  by  the  estimation  of  the 
diastase  and  the  starch,  and  the  reducing  carbohydrates 
produced  bv  their  interaction  during  mashing. 

The  author's  work  was  carried  out  on  20  samples  of  mnl' 
of  all  types  and  of  various  qualities  ;  the  scheme  is  briefly 
as  follows : — In  the  first  place  the  ollicial  Vienna  method  of 
chemical  and  physical  analysis  is  carried  out.  In  addition 
to  this  are  determined  the  percentage  of  diastase  (calcu- 
lated on  the  malt  dry  substance)  by  Liutuer's  method;  the 
reducing  carbohydrates  produced  from  the  pre-existing 
soluble  carbohydrates  of  the  malt  by  mashing ;  the  total 
pre-existing  soluble  carbohydrates,  and  the  quantity  and 
nature  of  the  carbohydrates  of  the  ordinary  wort-extract. 
The  pre-existing  soluble  carbohydrates  are  determined  after 
mashing  a  tiltered  cold  water  extract  of  the  malt,  by  the 
cupric  reduction  before  and  after  inversion  :  the  diastase  is 
determined  in  a  separate  portion  of  the  meal,  and  the  total 
carbohydrates  in  the  ordinary  wort  are  determined  by  inver- 
sion. Hence  are  calculated  the  total  transformation  producth 
of  the  soluble  portion,  and  of  the  portion  unlocked  by 
mashing;  by  deducting  the  pre-existing  transfcrmatioa 
products,  the  quantity  of  the  starch  transformed  by  the 
mashing  is  found.  Thus  the  carbohydrates  of  the  wort  are 
sej)arated  under  two  heads — those  pre-existing,  and  those 
produced  by  mashing — each  of  which  is  expressed  in  terms 
of  starch  on  the  one  hand,  aud  in  terms  of  maltose  and 
dextrin  on  the  other.  The  quantity  of  diastase  required 
to  transform  lOo  parts  of  starch,  the  maltose  and  dextrin 
produced  by  1  grm.  of  diastase,  the  quantity  of  starch  trans- 
formed by  1  grm.  of  diastase  in  10  minutes  and  the  ratios  of 
the  pre-e.xistmg  and  the  produced  maltose  to  the  corres- 
ponding dextrin  values  are  then  worked  out. 

The  author  has  arranged  the  results  obtained  from  the 
malts  examined  in  the  form  of  a  table,  the  malts  being 
classed  in  order  of  their  types.  The  individual  results 
under  each  heading  are  discussed,  and  the  conclusions  in 
each  case  set  forth. 

The  pre-existing  soluble  carbohydrates  represent  those 
produceil  on  the  floor  aud  in  the  earliest  stages  of  kilning, 
and  afford  an  idea  of  the  treatment  there  received  by  the 
malt ;  defective  modification  on  the  one  hand,  and  "  forcing  " 
on  the  other  are  thus  detected.  The  results  of  the  mashing 
process  and  the  quantity  and  efficiency  of  the  diastase 
show  the  tj-pe  of  malt,  and  give  information  as  to  the 
physical  condition  of  the  endosperm,  i.e.,  whether  the  starch 
is  transformed  readily  or  with  difficulty.  Lastly,  the  sugar' 
to  dextrin  ratios  are  useful  for  deducing  the  character  and  . 
type  of  the  malt  as  determined  by  practical  experience,  and 
for  indicating  the  degree  of  attenuation  of  the  beer. 

-J.  F.  U.      . 

Barley,  and  the  Malt  prepared  therefrom ;  Comparative  i 

Chemical  Examination  of .     J.  C.   Lermer.    Zeits. 

Ges.  Brau.,  25,  [10],  151—158.  ! 

The  author  found  that  the  conversion   of   100  parts  of  ! 
barley  into  88' 81   of  dry  malt  was  attended  with  a  lo3«  of  1 
14-57  parts  of  starch,  0-26  of  proteids,  and  0-58  of  fatly  ; 
oil,  but  with  an  increase  of  0-23  part  of  dextrin,  0*21  of 
cellulose,    1  ■  75    parts   of    ash,  &c.,  and   the  formation  of 
2 '03  parts  of  sugar.     Traces  of  copper  were  found  in  the 
cooler  sludge  and  the  beer,  and  were  probably  derived  from 
the  copper  brewing  utensils  used. — C.  S. 

Steeping  of  Barley;  Influence  of  Duration  of  the on 

Germination.     6.  Jacob.     Zeits.  Ge5.   Brau.,  25,   [I9]i 
289—291. 

The  researches  of  Bleisch  and  Will  having  demonstrated 
the  impossibility  of  overcoming,  by  prolonged  steeping,  the 
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difficnlties  arisinfr  from  irregularities  of  gemoinatiTe  energy 
in  a  batch  of  barley,  the  author  experimented  with  an 
equal  number  of  barley  corns  of  three  different  kinds, 
steeped  for  24,  48,  and  72  hours  in  water  at  room 
temperature.  The  germinated  corns  were  counted  twice 
daily  and  classified  into  three  groups ;  those  chittin? 
without  protrusion  of  the  rootlet,  those  in  which  the  rootlet 
also  appeared,  and  those  exhibiting  bifurcation.  The 
tabulated  results  show  that,  in  all  cases,  prolonged 
immersion  in  water  both  retards  germination  and  diminishes 
the  energy  of  the  phenomenon,  the  effect  being  more 
marked  tlie  lower  the  germinative  power  of  the  barley. 
Tbe  critical  point  is  situated  at  about  a  duration  of  steeping 
of  48  hours,  and  the  results  are  regarded  as  confirming 
the  adyantages  of  an  abbreviated  steeping  process.  It  is 
also  considered  that  prolonged  steeping  cannot  improve  an 
irregular  sample  in  respect  of  furnishing  a  better  average, 
germinating  po\yer,  a  higher  percentage  of  germinating 
corns,  and  a  more  uniform  growth. — C.  8. 

Cellars  \^Tun  Rooms]  ;    InfectioJi  and  Vciitihiliun  nf . 

P.  Lindner.     Woch.  fiir  Brau.,  1902, 19,  [20],  277—279. 

Thu  author  emphasises  the  fact  that  a  low  temperation  in 
itself  is  no  protection  against  mildew,  unless  the  air  be 
kept  dry  st  the  same  time.  In  over-ground  tun  rooms, 
which  are  the  most  common,  leakage  through  or  under- 
neath the  doors  or  other  openings  near  the  bottom  cau.«es 
a  down  draught  instead  of  an  escape  through  the  ventilating 
cowls  in  the  roof.  The  air  which  is  thus  drawn  in  from 
above  is  warm  and  moist,  and  frequently  strongly  iufeeied 
with  dust  from  the  maltings.  The  \varmth  of  the  air 
increases  the  cost  of  cooling,  the  moisture  contained  in  it 
is  condensed,  and  carries  down  with  it  the  germs  in  a 
favourable  condition  for  development.  The  filtration  of 
the  air  is  uselefs  unless  it  be  previously  cooied  and  dried, 
since  although  the  filtered  air  is  germ-free,  it  provides 
warmth  and  moisture  to  the  germs  which  are  already 
.inside.  All  the  openings  of  an  over-ground  tun  room  should 
be  capable  of  being  closed  hermetically  to  prevent  infection 
and  wastage  of  cooling  power.  It  often  happens  that  a 
l)adly-ventilated  tun  room  will  keep  cool  and  dry,  whilst 
one  which  is  well- ventilated  become;  warm,  moist,  and  mustj-. 
Ventilation  is  only  beneficial  when  the  air  which  enters 
is  cold  and  dry.  It  is  questionable  whether  fresh  air  is  so 
absolutely  essential  in  tun  rooms  as  is  generally  supposed  ; 
it  is  also  doubtful  whether  it  is  necessary  to  keep  the 
temperature  of  the  room  as  low  as  is  generally  done. 
The  cooling  of  the  fermenting  wort  can  be  done  more 
J20onomically  by  using  more  ice  in  the  wort-ccolers  than 
toy  cooling  down  the  air  of  a  leaky  tun  room. — ,1.  F.  B. 

Alcoholic  Femientation  ;  Action  of  some  Antiseptics  {Lime, 

j    Sodium   Arsenite.  and   I'hevol)  on  .     C.   Knoesel. 

i  Centr.-Bl.  f.  Bakter  u  Parasitenk,  8,  [2],  241—24.5, 
I  268—273,  299-304,  and  327—333.  Chem.  Centr.  1902, 
'   1,  [lEJ.S'S*;    [1G],943;    [13],  106.5. 

I'he experiments  were  made  with  a  definite  number  (counted) 
'if  cells  of  a  pure  culture  bottom  fermentation  yeast  of  the 
.''rohberg  type,  in  the  same  stage  of  growth  in  all  cases; 
i^ith  nutrient  solutions  of  definite  composition  ;  and  under 
ilentical  conditions  of  temperature  aud  time.  The  author 
DUght  to  determine  what  quantities  of  the  antiseptics  were 
apable :  ( 1 )  of  reducing  the  yeast  to  a  condition  of 
'lactivity  ;  (2)  of  destroying  its  power  of  propagation  ; 
j3)  of  destroying  its  fermenting  power  ;  and  (4)  of  killing 
he  yeast.  In  the  case  of  the  action  of  poisons  on  yeast 
:i    cane    sugar    solution,    the    inverting    power    and   the 

ifluence  of  the  poisons  ou  this  was  also  studied. 

The  nutrient  solutious  were  sown  with  the  yeast  to  the 
i.itent  of  200  and  2,000  cells  per  c.c.  respectively,  and 
Uperiments  were  made  both  at  room  temperature  and 
ollar  temperature.     The  inverting  power  of  the  yeast  was 

i creased  by  additions  of  lime  up  to  a  certain  point,  but 
en  again  diminished.  Low  temperatures  and  relatively 
(Oall  amounts  of  lime  are  the  conditions  which  favour  the 
1  verting  power.  The  relations  quoted  for  inversion  also 
lid  good,  in  general,  for  the  amounts  of  cane  sugar 
.rmented.     The  multiplication  of  cells  was  greater  in  the 


case  of  the  weaker  sowing  ;  it  was  smaller  in  the  experi- 
ments with  2,000  cells  per  c.c,  and  was  entirely  prevented 
by  small  .amounts  of  lime. 

The  experiments  with  sodium  arsenite  gave,  in  many 
respects,  results  analogous  to  those  obtained  with  lime. 
In  the  cellar  experiments  a  smaller  amount  of  the  salt 
sufficed  to  destroy  the  propagating  and  fermenting  powers 
of  the  yeast.  The  inverting  and  fermenting  powers  here 
also  were  increased  np  to  a  certain  point  by  the  addition 
of  small  amounts  of  sodium  arsenite.  The  greater  the 
increase  in  the  number  of  yeast  cells,  the  smaller  was  the 
quantity  of  cane  sugar  fermented. 

Phenol  gave  similar  results  to  lime  and  sodium  arsenite. 
The  yeast  killed  by  phenol  showed  strong  inverting  power. 
A  blank  experiment  showed  that  phenol  without  yeast  had 
no  inverting  action  on  c.ane  sugar.  It  was  found  by  direct 
experiment  that  yeast  treated  with  phenol  alone  gave  up 
no  invertase  to  water.  In  presence  of  saccharose,  however, 
invertase  could  be  detected,  probably  in  consequence  of  the 
alterations  in  osmotic  pressure  effected  by  diffusion  of  the 
sacch.arose  into  the  interior  of  the  cells,  it  being  immaterial 
whether  the  yeast  is  living  or  dead. 

The  results  of  the  investigation  are  given  iu  a  series  of 
tables.— A.  S. 

Filter  Presses  instead    of    Mash     Tun   in    the   Brewery. 
W.Windiseh.   Woch.  fiir  Brau.,  1902, 19,  [19],  265 — 266. 

The  author  has  carried  out  experiments  in  the  brewery  with 
different  types  of  filter-presses.  In  the  first  case  a  press  of 
German  make  was  employed  ;  the  malt  was  ground  very 
fine  almost  to  a  flour,  and  mashed  by  the  two-mash  decoction 
process.  The  press  had  34  chambers,  making  cakes 
40  mm.  thick.  The  wort  ran  rather  thick  at  first,  but  soon 
became  bright  and  remaim-d  bright  during  the  whole 
operation,  which  lasted  for  about  an  hour  and  a  quarter. 
Only  when  excessive  pressure  was  applied  with  the  pump 
did  the  liquor  run  cloudy,  a  defect  which  was  immediately 
remedied  by  adjusting  the  pressure.  The  density  of  the 
runnings  was  taken  every  few  minutes,  and  indicated  a 
very  regular  extraction.  The  final  runnings  showed  a 
percentage  of  extract  of  0'7.  The  cakes  were  removed, 
and  the  enclosed  liquor  was  squeezed  out  and  the  density 
determined.  The  density  of  the  liquor  in  some  of  the  cakes 
was  slightly  higher  than  in  the  others,  corresponding  with 
the  quantity  of  scum  present  in  the  cakes,  this  having  a 
greater  capacity  for  holding  back  the  wort.  The  yield  was 
higher  than  that  calculated  from  the  laboratory  results  for 
coarse  grist  and  approached  that  for  fine  meal. 

In  the  second  series  of  experiments,  a  Belgian  filter- 
press  was  employed  ;  it  had  28  chambers,  making  cakes 
48  mm.  thick.  The  wort  was  thick  at  first,  but  ran  clear 
alter  a  little  time.  The  cause  of  the  wort  running  thick  a; 
first  is  attributed  to  the  fact  that  grist  \yas  mashed  instead 
of  flour,  and  the  coarse  particles  failed  at  first  to  provide  a 
suitable  filtering  layer.  It  is  one  of  the  chief  advantages 
of  filter-presses  that  the  malt  must  he  mashed  in  the  form 
of  meal,  and  a  higher  yield  is  thus  obtained.  The  author 
considers  that  the  problem  is  solved  in  principle,  and  onlv 
details  require  improvement. — J.  F.  B. 

Fusel  Oil;  Separation  of  the  Amyl  Alcohols  of .     ///. 

W.  Marckwald.  Ber.,  1902,  35,  [9],  1,595—1601. 
The  author  has  examined  several  of  the  fusel  oils  of 
commerce,  and  finds  that  the  relative  proportions  of  inactive 
isoamyl  and  active  amyl  alcohols  m  them  vary  greatly 
according  to  the  raw  material  from  which  the  oils  were 
obtained.  Four  or  five  samples  of  each  kind  were  examined, 
and  it  was  found  that  the  amyl  alcoholic  portions  of  grain 
and  potato  fusel  oils  contained  from  13 '5  to  22  per  cent,  of 
the  active  alcohol,  whilst  that  from  molasses  fusel  oil 
contained  as  much  as  43 — 5S  per  cent. ;  the  latter  material 
is  therefore  the  best  starting  point  for  the  preparation  of 
pure  active  amyl  alcohol.  It  is  not  j'et  certain  whether 
this  difference  in  composition  is  due  to  the  difference  in  tbe 
raw  material  or  the  methods  of  manufacture. 

The  .author  has  further  developed  Pasteur's  method  for 
separating  the  two  alcohols  from  fusel  oil  by  fractional 
crystallisation  of  the  barium  amyl  sulphates.  His  experi- 
ments have  been  completely  sucoessfal,  and  he  finds    that 
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the  two  salts  form  an  unbroken  series  of  mixed  crystals,  so  ! 
that  by  proper  fractioual  crystallisation,  the  two  constituents 
Clin  be  separated  in  a  perfectly  pure  state.  For  esterifica- 
tion,  500  c.c.  of  amyl  alcohol  were  mixed  in  the  cold  with 
300 'c.c.  of  concentrated  sulphuric  acid,  and  allowed  to 
remain  for  a  day  at  the  ordinary  temperature.  Not  more 
than  7.)  per  ceut.  of  the  alcohol  was  thus  csterified.  It  was 
found  that  the  residual  mixture  of  alcohols  had  exactly  the 
same  composition  as  the  original,  als.)  that  the  cstcrified 
portion  yielded  on  saponification  both  alcohols  in_  the 
original  proportions,  no  isomerisatiou  or  selective  esterifica-  i 
tioii  having  taken  place.  The  barium  salts  were  then  | 
fractionally  crystallised  systematically,  the  mother  liquors 
from  the  more  sparingly  soluble  fractions  being  employed 
for  the  solution  of  the  more  readily  soluble  fractions 
until  pure  and  constant  products  were  obtained.  The 
solubility  of  the  iuactire  isoamyl  barium  salt  was  12-1.') 
parts  at  20-5C.,  whilst  that  ot  the  active  amyl  barium 
salt  was  26- 10  parts  at  the  same  temperature.  The  specific 
rotation  of  the  latter  salt  showed  [a]„  =  +  2-08,  c  =  20 
or  li;  and  [a]„  =   +  2-71'',  c  =  4. 

The  composition  of  mixtures  of  the  two  barmm  salts 
could  be  accurately  deduced  from  the  optical  rotation  of 
the  mixture.     (See  also  this  Journal,  1901,  378  and  379). 

— ,T.  F.  H. 

English  Patents. 
Hops,  Mall,  Fruit,   Vegetables,  anil  other  simitar    Sub- 
stances;    Mode  and  Means  for    Treating  and  Drying 

,jf .      .T.  A.   Partridge,  Tenbury,  Worcester.     Kng. 

Pal.  2954,  Feb.  5,  1902. 
The  substances  to  be  treated  are  carried,  during  the  drying, 
cooling,  bleaching,  or  other  operations,  on  skeleton  trucks, 
which  are  adapted  to  travel  on  pathways  through  the 
v.arious  rooms.  The  trucks  may  be  proviiled  with  remov- 
able suspended  linings  ot  hair-cloth,  and  are  arranged  to 
cover  the  drving  room,  &.C.,  superficially,  so  that  the  hot 
air  or  other  agent  passes  through  the  material.  The  hot 
air  from  the  drying  room  is  conveyed  by  a  return  flue  back 
to  the  blower  and  heater,  and  the  means  employed  for 
circulating  the  air  may  be  arranged  so  that  the  direction 
of  the  current  can  be  reversed,— K.  A. 

Brewery    Yeasts    fermenting   at    a    High    Temperature; 

Preparing     and      Using     Low     Fermentation      . 

G.    Jacquemiu,    MalzeviUe,   France.      I':ng.    Pat.   9221, 

Jlay  3,  1901. 
Low  fermentation  yeast  possessing  the  property  of  a  high 
fermentation  yeast"of  fermenting  at  a  higher  temperature 
is  prepared  bv  cultivating  the  low  yeast  in  any  nutritive 
medium  and  substituting  progressively  in  successive  cultures 
for  one  part  of  the  nourishing  medium  an  equal  quantity 
of  a  must  to  which  has  been  added  organic  acid,  this 
treatment  taking  place  preferably  at  a  temperature  a  little 
higher  than  that  at  which  it  is  wished  to  cause  the  beer  to 
ferment. — J.  F.  li. 

Yeast ;  Impls.  in .     M.  P.  Uavies  and  K.  Wilding, 

London.     Eng.  Pat.  8777,  April  29,  1901. 
Tun  inventors  prepare  an  improved  ferment   or   yeast    by 
washing,  drying,  and   powdering  ye.ist,  and    mixing  with  it 
a  suitable  quantity  of  potato  meal,  and  a  small  (piantity  of 
a  diastatie  compound  such  as  malt  meal. — J.  F.  li. 

XVIII.-FOODS;  SANITATION;  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(^.)— FOODS. 

Fruits,  Dried .    {^Vresence  of  Sulphites.']   A.  lieythien 

and  V.  liohriscb.  Zeits.  Untersuoh.  Nahr.-  und  Geuuss- 
mittel,  1902,  6,  401—409. 
The  authors  hare  examined  a  number  of  dried  fruits, 
principally  American,  and  give  the  results  of  their  analyses 
as  ret'ards  the  amount  ot  sulphite  contained  in  the  fruits. 
Calitornian  aprioots  were  found  to  contain  from  o-2ir,2to 
l-l.^So  per  cent,  ot  sulphite,  calculated  as  crystallised 
sodium  sulphite;  peaches  0-9921    percent.,    pears  0-2399 


per  cent.,  Italian  prunes  0-2637  per  cent.,  and  "  GSrtzer  " 
pears  0-2901  per  cent.  Only  dried  apples  and  plums  were 
found  to  be  free  from  this  substance.  Less  than  half  the 
quantity  of  sulphite  contained  in  the  fruits  was  removed  by 
cooking,  and  not  more  than  half  by  soaking  over-night  and 
then  cooking.  The  sulphurous  acid  was  determined  by 
acidifying  with  phosphoric  acid,  distilling  lu  an  atmosphere 
of  carbon  dioxide,  oxidising  the  distillate,  and  pre- 
cipitating with  barium  chloride  as  usual.  It  should  be 
mentioned  that  marble  sometimes  contains  traces  ot 
sulphide,  and,  in  such  case,  the  carbon  dioxide  should  be 
passed  through  a  solution  ot  copper  sulphate  before  entering 
the  distillation  flask. 

Zine  was  not  detected  in  aiij-  of  the  fruits — W.  P.  S. 

Butter;    Rancidity    of   .      ().    Jensen.     Ceiitr.-Iil.  f. 

Bakter.  u.  Parasite'nk.,  8,  [2],  11— 16,  4-2— 41),  74— HO. 
107—114,  140—144,  171—174,  248-252,  278— 281, 
309-312,  342—346,  367-369,  and  406—109.  Clwui. 
Centr.,  1902,  1,  [6],  362;  [9],  537-538;  [10],  599; 
[11]  678;   [13],  771;   [15],  889  ;    [18],  1071— 10'/2. 

The  author  summarises  in  the  following  statements  the 
results  of  a  comprehensive  series  of  experiments.  When 
butter  is  exposed  to  sunlight  or  to  a  high  temperature  in 
contact  with  air,  it  is  oxidised  and  acquires  a  very  unpleasant 
taste  and  odour,  but  it  does  not  become  rancid.  The  butter 
becomes  rancid  only  by  the  action  ot  certain  micro- 
organisms. .\s  these  all  need  air  for  their  development, 
the  rancidity  proceeds  from  the  outside  inwards.  For  the 
preservation  of  butter  it  should  be  packed  in  hermeticilly- 
closed  receptacles  and  it  should  be  formed  into  large  pieces, 
so  that  the  surface  to  be  exposed  shall  be  as  small  as 
possible.  The  micro-organisms  which,  under  ordinary 
conditions,  cause  the  rancidity  of  butter  are,  Oidium  lactis, 
Cladosporium  hutyri,  Bacrilus  fluoresccns  liqucfacicm,  and 
at  times  also  Baccilus  pnnligiosus.  All  these  decompose  the 
butter  fat.  Volatile  fatty  acids  are  produced,  first  by  the 
bacteria  and  later  by  the  combined  action  of  the  two  mouM 
fungi ;  butyric  acid  esters  are  also  formed.  The  formation 
ot  volatile  fatty  acids  can  be  restricted  by  means  of  coiomon 
salt  and  that  ot  esters  by  means  of  milk  sugar.  Bar. 
Huorescens  liquefac.  and  Bac.  prodig.  are  communicated 
to  the  bntter  from  the  water,  and  Oidium  lactis  ami 
Cladosporium  liutyri  from  the  air.  In  order  to  prepare 
butter  capable  of  being  preserved  without  decomposition, 
the  milk,  cream,  and  butter  must  therefore  be  brought  a> 
little  as  possible  in  contact  with  water  and  not  be  exposed 
to  the  air.  Acidification  of  the  cream  diminishes  to  a 
considerable  extent  the  danger  ot  inf.  ctioii  from  the  water, 
but  for  this  purpose  perfectly  pure  cultures  of  lactic  acid 
ferments  must  be  used,  since  with  impure  cultures  there  is 
a  strong  rislc  ot  infection  with  mould  fungi.  li\  pasteuri- 
sation of  the  cream  at  85' t'.,  all  micro-organisms  capable 
ot  iiijuricg  the  stability  of  the  butter  can  be  destroyed,  but 
the  pasteurised  cream  must  be  cooled  in  a  closed  apparatus 
by  a  current  of  sterilised  (filtered)  :iir :  the  creau 
receptacles  must  be  kept  well  closed :  and  the  buttei 
allowed  to  come  in  contact  only  with  hoileil  water.  Finally 
care  must  be  exercised  in  the  selection  of  packing  material 

— A.  S. 

Milli,  Fresh  and  Sour;  Detection  of  Artificial  Coloariny 
Matter  in M.  Wynter  lilyth. 

Sec  under  WML,  page  791. 

English   Patents.  1 

FTuils,-\'egctables,and   the  like ;  Jmprorements  in  Iht  I'r^ 

servatioii  of .     J.  \V.  Bain  and  C.  Ilannay,  Glasgoi* 

Eng.  Pat.  7431.  March  27,  1902. 

The  fruit  is  first  chilled  at  a  temperature  of  35°-40°F 
then  packed  in  infusorial  earth,  "Barbadoes  earth,'  c 
tripolite.— -V.  ('.  W. 

Fruit,  Vegetables,  Hops  arid  Malt,and  Similar  Substance! 

Mode  and    Means   for    TreiUitig  and  Drying  of  

J.  A  Partridge.     Eiig.  Pat.  2954.  1902. 

See  under  XVU-tpage  J86. 
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United  States  Patents. 

Baking  Powder.     J.  A.  Just,  Syracuse,  U.S.A.      U.S.  Pat. 
(reissued)  11,9S1,  April  29,  1902. 

19G  PARTS  of  phosphoric  acid  are  combined  with  G20  parts 
of  casein.  The  dried  and  ground  product  is  mixed  with 
336  parts  of  sodium  bicarbonate,  and  an  inert  tiller,  such  as 
starch.  A  combination  of  24  parts  of  phosphoric  acid  with 
7C  parts  of  casein  is  also  claimed. — E.  S. 

Gluten;    Process  of  Manufacturinq  .     L.  A.   ilorcl, 

Paris.     U.S.  Pat.  698,5:i4,  April  29,  1902. 

See  Ens.  Pat.  92.S3,  1900  ;  this  Journal,  1901,  7.38. 

— T.  H.  P. 

Sgys  [and  other  Perishable  Edible  Substances']  ;  Packing 

Compound  for .    T.  M.  Stukes,  Te.Kas,  U.S.A.     U.S. 

Pat.  099,258,  May  6,  1902. 

Shale  dust  (.'iOO  parts),  gypsum  (25  parts),  fresh  wood- 
iishes  (25  parts),  sulphur  (1  part),  borax  (1  part),  salt- 
petre (1  part),  .and  salicylic  acid  (I  part),  in  a  dry  and 
powdered  state  are  intimately  mixed  ,and  sifted  together. 
Tlie  articles  are  packed  in  this  mixture. — K.  L.  J. 

Com    or    other    Vegetables ;    Method    of    Canning   . 

C.  H.  Plummer  and  F.  T.  Stare,  Waukesha,  Wisconsin, 
U.S.A.     U.S.  Pat.  099,765,  May  13,  1902. 

The  com  and  other  vegetables  are  cooked  at  a  temperature 
eoDsiderably  above  the  normal  boiling  point.  The  hot 
300kecl  material  is  then  filled  into  cans  and  sealed  down, 
he  operations  of  cooking,  filling,  and  sealing  being  carried 
)ut  m  a  chamber  in  which  the  pressure  is  greater  than  that 
)f  the  external  atmosphere.  Arrangements  are  supiilied 
'or  entering  the  chamber  and  for  the  admission  of  cans  and 
nato.'ial  w  ithout  loss  of  pressure. — \V.  P.  S. 

I  (B).— SANITATION  ;  WATER  PURIKIC.\TION. 
i  English  Patents. 

i.r'me  from  By-products  [Water  Softening'].     C.  J.  Haines, 
Winchester.     Eng.  Pat.  13,0ul,  June  20,  1901. 

'he  calcium    carbonate    slush   mixed   with    8    per    cent. 

■  chalk  or  other  binding  material,  and  with   2  per  cent. 

I'  coke  or  furnace  breeze,  is  dried   and   burned   as  with 

meut;  or  is   moulded  into  blocks  for  burning  in  a  lime 

rotary  kiln. — E.  S. 

\iter ;    Apparatus  for    [{eating.    Softening,    and   Pari- 

fi/iny .     H.   Jlcl'hail,    Wakefield,   Yorkshire.     P^ng. 

Pat.  2133,  Jan.  27,  1902. 

';feke.\ck  is  made  to  Eng.  Pats.  10,453  of  1895,  5391 
1890,  and  27,020  of  1897  (this  Journal,  1898,  1170), 
the  present  invention  the  cbambcr  into  which  the 
ter  is  sprayed  is  open  at  both  ends,  and  is  arranged 
hin  a  vessel  connected  with  the  steam  generator,  or 
■bin  the  steam  generator  itself.  The  water  is  sprayed 
ough  a  perforated  plate  or  reticulated  diaphi'agm,  or  a 
forated    nozzle,    arranged    at    the    upper    part    of   the 

>  tnbcr. — 1!.  A. 

f'er.i,  and  Apparatus  for  Automaticalh/  Alternating 
\e  Dclircry  of  Liquid  or  Sewage  ttiereto,  more  particu- 
irlij  applicable  to  Bacteriological  Fillers.  J.  C.  Haller 
id  U.  JI.  ilachell,  both  of  Dews  bury,  Yorkshire.  Eng. 
;at.  11,308,  June  4,  1901. 

*'.aiES  of  filters,  arranged  to  act  in  succession  in  repeated 
c.,es,  is  ccmbined  with  automatic  apparatus,  actuated  by 
1,  overflow  from  the  filters,  for  directing  the  sewage  to, 
8'!  discharging  it  from,  each  filter  in  succession.  The 
mis  for  controlling  the  admission  of  the  liquid  to  the 
filjs,  &c.  comprises  a  closing  chamber,  to  which  liquid 
0(  Bowing  from  the  tank  is  admitted  through  a  pivoted 
flt  ng  arm,  and  raises  floats  for  actuating  a  lever  to  close 
•hi  nlet,  the  lever  reopening  the  inlet  on  the  falling  of  the 
w;.     Another  arrangement  for  controlling  the  admission    i 


comprises  an  opening  chamber,  to  which  liquid  overflowing 
from  one  tank  is  admitted,  to  raise  floats  for  opening  the 
inlet  valve  of  another  tank.  Erom  each  tank  or  filter  the 
liquid  is  slowly  drawn  off  from  the  top,  the  apparatus  for 
this  purpose  comprising  a  discbarge  chamber  containing  a 
balance  float  and  a  rising  and  falling  arm  or  outlet  pipe, 
the  float  and  outlet  pipe  being  situated  at  opposite  ends  of 
a  lever,  which  allows  the  outlet  pipe  to  fall  as  the  float  rises. 
As  the  liquid  enters  the  discharge  chamber,  the  float  rises 
therein  and  .allows  the  outlet  pipe  to  come  into  action.  On 
the  liquid  being  drawn  off,  the  float  falls  and  raises  the 
outlet  pipe  to  its  iooper.ative  position.  Claim  is  also  made 
fcr  an  .irrangement  of  semicircular  or  channelled  pipes  or 
conduits,  whereby  an  even  distribution  of  liquid  over  a  filter 
bed  is  obtained,  and  for  supporting  the  channels  or  conduits 
in  a  filter  by  vertical  pipes.— K.  A. 

Sewage   Sludge  and  other  similar  Costly  Nuisances  ;  Pro- 
fitable   Disposition    of .       T.    J.    Barnard,    Truro, 

Cornwall.    Eng.  Pat.  9337,  May  6,  1901. 

Sewagk  sludge  in  a  concentrated  form  is  solidified  and 
niiide  into  fuel  by  being  mixed  with  powdered  limestone  or 
chalk,  together  with  coal  dust,  petroleum,  creosote,  coal 
tar,  &c.  Or,  the  sludge,  excrement,  &c.,  is  mi.ied  with 
natural  or  calcined  limestone  or  chalk,  without  the  other 
ingredients,  and  made  into  'a  solid  manure  similar  to  Peruvian 
guano.     (See  also  this  Journal,  1900,  266.) — L.  A. 

Sewage  ;    Apparatus  for  the    Treatment  of  .     J.  W. 

Welch,  H.  W.  Heywood,  and  J.  K.  Wollastou,  Manchester. 
Eng.  Pat.  10,346,"  May  18,  1901. 

Automatic  apparatus  for  oper.iting  the  inlet  and  outlet 
valves  of  a  series  of  bacteria  beds,  in  order  that  the 
sequence  of  operations  in  each  tank  or  bed  may  be  carried 
out  in  the  needed  order  and  at  the  proper  times.  Each 
valve  is  operated  by  either  .an  hydraulic  or  an  electric 
motor,  controlled  by  a  float  or  gravity-operated  me- 
chanism connected  with  the  same  or  another  tank  of  the 
series,  and  so  arranged  as  to  receive  the  overflow  from  the 
tank  when  the  sewage  to  be  treated  has  reached  a  pre- 
determined height.  Thus,  as  each  tank  of  the  series  becomes 
full  and  begins  to  overflow,  mechanism  is  operated  which 
causes  the  inlet  valve  of  said  tank  to  close,  the  inlet  valve 
of  another  tank  in  rotation  which  has  remained  empty  for 
the  proper  time  to  open,  ani  the  outlet  valve  of  a  third 
tank  which  has  remained  full  for  the  proper  time  to  open 
and  allow  the  contents  to  escape. — L.  A. 

United  States  Patents. 

Water  ;    Apparatus  for  Distilling  .     E.    E.   Murphy, 

Boston,  Mass.     U.S.  Pat.  698,724,  April  29,  1902. 

Tins  apparatus  is  adapted  to  purify  and  condense  steam 
generated  in  an  ordinary  boiler,  &c.  An  elongated  vertical 
casing  is  partitioned  to  form  a  plurality  of  superposed 
chambers,  which  are  connected  by  pipes.  Beneath  and 
connected  to  the  lower  chamber  of  the  casing  is  a  wasli 
chamber  and  filter,  through  which  the  steam  is  passed 
before  entering  the  casing.  In  the  lower  chambers  of  the 
casing  the  steam  also  passes  through  wash  water,  and  then 
passes  through  vertical  perforated  pipes  into  the  upper  or 
condensing  chambers,  which  are  kept  cool  by  the  evapora- 
tion of  a  film  of  water  sujiplied  to  the  outside  of  the  easing. 
The  water  of  condensation  is  drawn  off  from  the  lower  con- 
densing chamber  through  a  cooling  worm,  and  may  then  be 
passed  through  a  cliarcoal  filter.  An  adjustably  loaded 
valve  is  provided  for  the  escape  of  gases  from  the  upper 
condensing  chamber. — K.  A. 

Copper  ;  Precipitating ,from  Water.   A.  J.  Polmeteer, 

Montana,  U.S.A.     U.S.  Pat.  099,009,  April  29,  1902. 

CorPEit-WATEU,  such  as  is  pumped  from  mines,  or  other- 
wise occurring,  is  treated  with  an  alkaline  liquor,  obtained 
by  boiling  one  part  of  sulphur  and  four  parts  of  lime 
with  water,  of  which  1  gall,  is  taken  to  20  oz.  of  the 
mixture,  the  boiling  being  continued  for  about  an  hour. 
The  proper  proportion  of  the  liquor  is  added  to  the  copper- 
water  immediately  before  the  latter  enters  the  pipes  of  the 
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niimpin-  system,  BO  that  the  precipitate  is  hold  m  suspenBion. 
•K  tro'^tment,  besides  precipitating  the  copper,  neutralises 
thcaciditvof  the  cupreous  water,  whereby  it  ceases  to  be 
corrosive  to  the  pumping  apparatus.— K.  S. 

(C.)— DISINFECTANTS. 
AwraiUus;   Condition,  necessar;,  for  the  Drstniclion  of 

the  Spores  of  some  Varieties  of .     A   Lode      Arch. 

Hyg."42,  107-152.     Chem.  Centr.,  1902, 1,  [19],  n-J2. 
The  experiments  were  made  with   Aspergillus  fxmigatus 
niaer  ffavesccns,  aud  elavatns.     Corrosive  subl.mate  proved 
"n  efficient   antiseptic  in  about}   per    cent,   solution ;  the 
"   .      solution  required  1  hour  to  destroy  the  spores  ot  Asp. 
f^iqalus   and    niger,    i   hour   tor   Asp.  favescens^  ^ni 
ihoiir  for  Asp.  chwatiis.     Silver  nitrate  was  as  good   as 
corrosive  sublimate  in  1  per  cent,  solution,  and  superior  to 
the  latter  in  ^^  solution.     Zuie  sulphate,  /.mc  chloride 
and  copper  sulphate  in  10  per  cent,  solution  dul  not  destroy 
^he  spores  in   6  days,  nor   did    50   per   cent,    solution  o 
conu.ion  salt,  30  per  cent,  solution  of  calcium  chloride  and 
old  satun-vted  solution  of  sodium  sulphate.     20   per  cent, 
sodium  carbonate  solution  killed  the  spores  ot  Asp.mger 
in  15  minutes  and  the  others    in  5  minutes;   10  and  1.5  per 
cent  solutions  were  without  action  even  after  3  days.     1  per 
cent   milk  of  lime  had  no  effect  on  the  spores  even  .after 
6  and   12  days  j  10  per  cent,  milk  of  lime  even  ">  10   days 
had  no  action   on  Asp.  fumigulus  and  mger.     Chloride  ot 
lime  solution  with  0-67  per  cent,  of  active  chlorine  (a  3  4 
per  cent,  solution)  was  nearly  as  good  as  the  1  per  cen  . 
solution  of  corrosive   sublimate  ;  even  the  0-34   pey  cent, 
solution  of  chloride  of  lime  killed  all  the  spores,  with  the 
exception  of  Asp.  nlger,m  10  minutes.     ^^  solution  ot 
iodine  in  potassium  iodide  killed  the  spores  ot  Asp-fwuga- 
l„s,  flavelcens,  and  clavatus  in  A  hour,  but  not  thespores  of 
Asn  niaer  in   1  hour.     Iodine  trichloride  was  effective  in 
fminute  iu  1   percent,   solution,  and  in   10  or  15  minutes 
in  -J—  solution.     Bromine  was  effective  in  1  per  cent,  and 
•->  percent,  solution  :  but  potassium  permanganate  in  double 
normal  solution  only  gave  good  results  with  ^.v;,.  floveseens 
and  elaralM.     In  5  per  cent,  carbolic  acid  solution,  none  ot 
the  spores  were  capable  of  development   after   1    minute. 
Two  per  cent.  "  lysol  "   solutioa  destroyed  the    spores  in 
5  minutes.     A  mixture  of  the  three   cresols  had   mo  effect 
even  after  a  dav's  action.     2  •  5  per  cent. "  creolii.     sohition, 
1  per  cent.  "  saprol,"  Wbr  thymol,  and  10  per  cent,  acetone 
■  had  no  particular  destructive  action   on  the  spores.     9b  per 
cent  alcohol  had  an  effect  equal  to  thai  of  the  0-5  per  cent 
soluiion  of   corrosive  sublimate,  whilst   80  per  cent,   and 
GO  per  cent,    alcohol  were   superior  to  the -,,i^  solution  ot 
corrosive  sublimate.      Gaseous  formaldehyde   had    only  a 
slow   action    (after    1-2    hours)    on   the   spores;    Methyl 
Violet  in  1  per  cent,  solution  was  without  action.        ^ 

Dry  boat  of  125°  C.  killeil  all  the  spores  in  15  minutes; 
the  s-p<,res  were  not  affected  at  80°  C.  even  after  7  honrs. 
A  current  of  steam  at  100°  C.  destroyed  the  spores 
kistantaneously;  even  water   heated   to    80°   C.   was    very 

In  practice  the  most  useful  agents  are  a  current  of  steam, 
_2  solution  of  corrosive  sublimate,  5  per  cent,  carbohc 
I^  solution,  2  per  cent,  solution  of  "  lysol, '  and  3  per 
cent,  solution  of  chloride  of  iime.— A.  h. 

:^tXd^"^^:;^"S'^r^™""^  -^-- 

We'ekbl.,  [1902],  (10). 
\MMON-ir.M  sulpho-ichthvolateis  precipitated  with  a  solution 
of  calcium  chloride  in  lime  water.     The  odour  and  taste  of 
ichthvol  may  be  removed  by  washing   the   precipitate  once 
witUlight  petroleum  spirit.— J.  O.  B. 

English  Patent. 

Lamps  for    Disinfeeliug,  Therapeuiie     and    other    Ptir- 

Z'sesf  Produclwn  of   Slow  Combusl,on  [lor,„aldeh„de] 

!!!!!      A.  Koubleff,   I'aris.     Eng.   Bat.   88S2,  April  .10, 

1901. 

The  oxidiser  for  the  .alcoholic   vapours  arising  from  the 

lamp   consists  of  a  ribbed   or  tinted  conical  cap,  mside  of 


which  is  fixed  a  smaller,  inverted  cap  having  the  same 
number  of  ribs,  the  caps  being  held  together  by  a  refractory 
rod  passing  down  through  their  centres.  The  caps  are 
made  of  any  suitable  refractory,  porous  substance,  such  as 
kaolin  or  asbestos,  impregnated  with  solutions  of  platinum 
chloride  and  of  nitrates  of  the  rare  earths,  and  calcined  after 
beinf  dried.  An  extension  of  the  refractory  rod  rests  in 
a  socket  in  the  head  of  the  lamp  wick,  the  head  of  the  wick 
consisting  of  porous  refractory  material,  or  of  a  strip  of 
asbestos  "sheet  wound  round  the  socket,  attached  at  its 
lower  end  to  an  ordinary  cylindrical  cotton  wick,  lor  the 
vaporisation  ot  medicines  which  are  insoluble  in  alcohol, 
these  are  placed  in  bowls  or,  in  the  form  of  briipiettes,  on  a 
support  over  the  glowing  oxidising  body.  The  lamp  may 
be  constructed  as  a  combined  disinfecting  and  incandescent 
lighting  lamp  by  a  modification  consisting  in  replacing  the 
refractory  rod  by  a  downwardly  extending  tube  hlled  with 
a  cotton  wick,  the  lower  end  of  which  lies  with  the  main 
lamp  wick,  the  upper  end  ot  the  tube  carrying  a  small 
burner  fitted  with  a  mantle,  &c.  The  heat  imparted  to 
the  tube  by  the  oxidiser  vaporises  the  alcohol  absorbed  by 
the  wick.— H.  P.. 


United  St.vtes  Patent. 

"  Sulphur  Candle."     C.  H.  Shaw,  Brooklyn,  New  York. 
U.S.  Bat.  698,748,  April  29,  1902. 

Stipnuii  is  moulded  in  a  circular  container,  having 
circumferential  grooves,  and  fitting  into  a  removiible  cap- 
shaped  piece  forming  the  bottom.  The  sulphur  is  provided 
with  a  central  cavity  and  with  an  annular  wick  lining  the 
cavity. — E.  S. 

XIX.-PAPEK.  PASTEBOAED.  Etc. 

Fertiliser;  An  Artifieial  [/rom   Waste  Sulphite 

Cellulose  Liqxiors']. 

See  under  XV.,  page  783. 

English  Patent. 

Cellulose  from  Cotton  Seeds  ;  Mamifaeture  of  Pure  —^ 

(  .    Imrav,   London.     Communicated  by    the  An.erMan 

By-ProdJcts   Co.,  New  York,  U.S.A.     Eng.  Pat.   19,S85, 

Oct.  1,   1901. 

See  U.S.  Pat.  083,785  ;  this  Journal,  1902,  63.— J.  F.  B. 

United  States  Patents. 

Wood,  Grinding  Machine  fo, ^^''''fZ'.f'^^' 

nitz,  Austria.     U.S.  Pat.  699,600,  May  b,  1902. 

In  a  machine  for  grinding  wood  for  the  manufacture 
of  paper  pulp,  means  arc  provided  whereby  a  number 
of  W^cks  of  wood  may  be  piled  in  each  of  a  number  of 
receptacles  or  boxes  groupe.l  about  a  rotatory  grind  og 
stone  so  that  the  grain  of  the  wood  will  he  bng.tudinal  v, 
relatively  to  the  periphery  of  the  stone.  .Moans  are  al>. 
provded  for  feeding  the  blocks  of  wood  autoniaticdy  c 
fie  stone,  and  for  supplying  jets  of  "^^cr  to  the  penpl.c^ 
of  the  stone;  also  for  obtaimng  access  to  the  stone  fo. 
dresshig  or  cleaning,  without  removing  U  from  ^e  m^cb^ne 

Paper  or  Pulp-Board  Making  Maehine     L.  Atwood, 
Philadelphia.     U.S.  Bat.  698,428,  April  29,  1902.        f 

Tnr  pulp  is  laid  in  layers  on  a  roll  or  drum,  and  th^ 
tube  !o  fo  med  is  automatically  cut  and  de hveied  ton 
the  nachine  a,  .  .heet,  without  handling.  The  cut,,, 
blade  is  actuated  by  a  spring  to  cut  '"o  "^^•-  ^„ 
"itlulrawn  hy  a  cam.  The  cut  tube  or  '^•^<^'  '' /"^'V;  ' 
from  the    roll   on   to   a   conveyor,   mounted  o"  •    P'""; 

in  a  pile  on  the  floor,  or  on  a  truck,  Scc-U.  A. 


Juno  It),  1903.] 
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XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  AND  EXTKACTS. 

Meiciiri/  Tannate  nf  Constant  Composition;  Preparation 
of .     Zilarck.     J.  Pliarm.  d'Anvers,  58,  98. 

TwENTV  firms,  of  freshly-prepared  mcrcurous  oitrate  are 
moistcneil  with  a  few  drops  of  water,  and  triturated  in  a 
mortar  to  a  very  fine  powder.  A  snhitlon  of  tanniu 
(IJgrras.)  in  water  (2  gnus.)  is  then  added,  and  the  tritura- 
tion coutinucd  for  half  au  hour.  The  product  is  then 
treated  with  a  large  excess  of  water,  and  the  precipitate 
fiirmed  washed  by  decautation  until  free  from  nitric  acid. 
It  is  then  collected  and  dried  at  3(1°  C.  It  contains,  on  an 
average,  about  5.j-  7  per  cent,  of  mercury.  It  is  essential  that 
the  trituration,  should  be  thoroughly  carrieil  out  for  the 
orescribed  period ;  otherwise,  a  basic  conibiuation,  con- 
aining  a  much  higher  percentage  of  mercury,  will  be 
ormed. — .7.  O.  B. 

Atoxi/l  [A7i!lide  of  Metarsenic  Acid'^.     Phami.  Zeit., 
47,  [22],  211. 

!'he  anilide  of  metarsenic  acid  has  been  introduced  info 
iierapeutics  under  the  name  "  Atoxyl,"  given  on  account 
f  its  alleged  extremely  low  toxic  action  on  the  animal 
rganism,  which  allows  of  the  administration  of  JO  to  50 
mes  more  arsenic  tlian  is  possible  in  the  form  of  arsenious 
;id.  It  forms  a  white  crystalline,  odourless  and  tasteless 
jivder,  which  is  readily  soluble  in  water J,  O.  li. 

Tartar  Emetic ;  Electrolysis  of .     F.  v.  Ilemmel- 

mayer. 

Sec  under  XXIV.,  page  7'JG. 

■',ther  Explosions.    E.  von  Xeander.     Chem.-Zoit.,  1902 
'  26,  [31],  3.36—337.  | 

IE  author  draws  attention  to  certain  instances  in  which 
;  residues  left  after  the  evaporation  of  ethereal  extracts   i 
|iloded.      The  only  eases  of  ether  explosions  of  this  kind 
•viously  recorded  appear  to  be  those  given  by  J.  Kunig 
mdwirthschaftl.  Versuchsstat.,   1890,  37,   1).     In  deter- 
liing  fat  in  raw  cotton,  the  ethereal  extract  was  evaporated 
ibout  70"  C,  and  two  of  the  flasks  containing  the  residue 
■e  placed  in  a  drying  oven.    After  about  20  minutes,  the 
iperature  being  still   below  100'' C,  a  violent  explosion 
k  place,  by  which  one  of  the  flasks  was  broken,  whilst 
;  ;r  a  further  five  minutes  another  less  violent  explosion 
'  iirred.    The  evaporation  was  completed  on  the  water-balh 
■Ji  the  aid  of  a  strong  current  of  air,  but  even  then  explo- 
ys  occurred,  although  of  a  much  less  violent  nature.     The 
•  T  used  for  the  extraction  was  a  small  qu.antity  which 
1  stood  undisturbed  at  the  bottom  of  a  c.irboy  for  about 
1  months.      It   contained   hydrogen    peroxide,   traces    of 
c  1  and  vinyl  alcohols,  aldehyde,  aud  a  substance,   pro- 
I'y  ozone  or   ethyl  peroxide,   which   at   once  separated 
I'.ne  from   potassium    iodide.      The  ether   contained    ni 
Ijc.c,  0-0():i2    and    0-191    grm.   of    active   oxygen    as 
B  siired  by  the  iodine  liberated  from  neutral   and  acid 
S'  tions  of  potassium   iodide  respectively  ;  the  difference 
1)  'cen  these  figures  may  at  once  be  calculated  to  hydrogen 
P  xide.      A   non-explosive   ether,   containing    the   same   j 
it  irities,  showed  only  0-0019  grm.  of  total  active  oxygen    I 
(i  mated  from  amount  of  iodine  liberated  from   an  acid 
sc  ion  of  potassium  iodide),  but  the  amounts  of  iodine 
W  :ited  from  a  neutral   and    acid  solution  of  potassium 
10  e  respectixely  were  in  approximately  the  same  ratio 
»9  th  the  explosive  ether.     ( )zone  could  not  be  detected 
OJ  he  blackening  of   silver  foil ;   consequently    the   sub- 
sti^e  which   causes   the   immediate   separation  of   iodine 
inj  potassium  iodide  may  be  ethjl  peroxide.' 

je  explosions  are  apparently  due  to  the  active  oxvgen, 
M-with  a  content  of  0-26  per  cent,  of  the  latter, 
00  when  other  organic  substances,  such  as  fat,  are 
pr'nt,  as  the  ether  does  not  explode  when  evaporated 
"k.-.V.S.  ■ 


Ether  Explosions  ;  Cause  of .     W.  Kleemann 

Chem.-Zeit.,  ]no2,  26,  [35],  385. 
Referring  to  the  communication  on  this  subject  by  von 
Neandcr  (see  preceding  abstract),  the  author  states  that  some 
years  ago  he  was  drying  the  ethereal  extract  of  a  samp'e  of 
uuH^ished  wool  in  a  platinum  basin  in  the  drying  oven  at 
lOo'  C,  when  after  10  minutes  there  was  a  violent  delonation. 
Extracts  of  the  same  wool  cautiously  evaporated  on  the 
water-bath  left  a  white  emulsion-like  residue,  which,  on 
Ignition,  burnt  explosively  like  gnneotton. — C.  A   M. 

Ether  Explosions  ;  Incestigation  of .     J.  Hortkorn 

Chem.-Zeit.,  19'iJ2,  26,'[:!7],  407.' 

AcooitniNOto  the  results  ofthe  author's  experiments,  dryin.' 
oil  distributed  over  the  surface  of  animal  or  vegetable  fibre 
undergoes   spontaneous  ignition   much    more  rapidly   than 
when   sprea-1  over  mineral    fibre,  such   as  asbestos,   .'lass 
wool,  &c.,  even  when  the  exposed   surface  of  the   lattSr  is 
as  great  or  greater  than  that  of  the  animal   or  vegetable 
fibre.      The  etfect  of  this   difference  of   structure   of   the 
fibre  upon  the  decomposition  of  ether  is  illustrated  bv  the 
following  experiments :— Two  balls  of  equal  size,  one  of 
cotton  wool  aud   the   other  of  glass  wool,  were  saturated 
with    ether   under    similar    conditions.      On    pressing   the 
cotton-wool   ball  upon  a  hot   plate  (200^—300°  C.)  for  a 
few  seconds  there  was  au   evolution  of  vapour,  and  when, 
oil   the  occurrence    of  a   small   blue   flame,   the   ball   was 
withdrawn  from  the  plate,  the  decomposition  of  the  ether 
continued   quietly   until    the    -^holc    of   it   was    consumed. 
When   once   started   the   reaction  could  be   communicated 
from  one  saturated  cotton-wool  ball  to  another,  whilst  by 
the  use  of  a   suitable  funnel  apparatus,  the  decomposition 
could  he  carried  on  continuously  in  the  cold,  fresb  ether 
being   introduced  as  the   products   of  the  oxidation   were 
carried  off.     The  addition  of   alcohol  retarded,  and  if  in 
sufficient  quantity  prevented,  the  reaction.     Similar  experi- 
ments  with  balls  of   glass  wool  gave   negative  results  in 
most  eases.     The  products  of  this  "catalytic  "  oxidation  of 
ether  were  found  to  consist,  in  the  main,  of  aldehydes  and 
volatile  acids. — C.  A.  M. 

Alkaloids ;       Determination    of   the     Soiuhilily    of  . 

R.  A.  Hatcher.     Amer.  J.  I'hariu,,  1902,  74'  13"t— 137  ■ 
through  Analyst,  1902,  27,  [314],  159— IGO. 

The  method  devised  by  the  author  is  intended  for  the 
determination  of  the  solubility  of  alkaloids  that  do  not 
readily  dissohe  in  water.  The  alkaloid  (0-1  grm.)  is 
triturated  with  about  9  e.c.  of  water,  sufficient  normal 
sulphuric  acid  added  from  a  burette,  to  just  convert  it  into 
the  sulphate,  aud  the  solution  made  up  to  10  c.c.  Several 
portions  (1  e.c.)  of  this  solution  are  then  diluted  with  water 
in  different  proportions,  and  each  treated  with  normal 
sodinm  hydroxide  in  slight  excess,  the  relative  amounts 
of  precipitates  giving  au  indication  of  the  solubility.  Two 
fresh  portions  of  1  c.c.  each  are  then  diluted,  one  slightlv 
above  aud  the  other  slightly  below  the  point  found  in  the 
first  determination,  and  the  sodium  hydroxide  added  as 
before.  Finally,  a  third  determination,  based  on  the  second 
results,  gives  the  solubility.  l<"or  example,  a  solution  of 
cinchonine  sulphate  containing  1  part  in  22,000  gave  a 
slight  precipitate  on  the  addition  of  a  slight  excess  of 
sodium  hydroxide,  whilst  there  was  no  precipitate  with  a 
solution  containing  1  in  24,000,  and  the  solubility  was 
theiefoi-e  taken  as  1  in  23,000. 

In  the  case  of  morphine,  the  solubility  of  which  is  known 
to  he  1  in  4,350,  portions  of  1  e.c.  of  (he  sulphate  solution 
diluted  to  43  c.c,  and  treated  with  sodium  hydroxide  in 
slight  excess,  gave  a  slight  precipitate,  whilst  portions 
diluted  to  4-1  c.c.  remained  clear.  Hence,  the  solubility  was 
taken  as  the  mean  of  these  results,  or  1  part  in  4,350. 

— C.  A.  M. 

Arisloqninine.  H.  Dreser.  Pharm.  Zeit.,  47,  [22],  210. 
DiQi'iNiNE  carbonic  acid  ester  has  been  introduced  into 
medicine  uuder  this  name  on  account  of  its  relatively  slight 
taste,  due  to  its  sp:iringly  solubility.  It  is  stated  to  be 
readily  absorbed,  and  to  produce  prompt  and  lasting  thera- 
peutic effects.  Its  toxicity  on  proti}zoa  Is  stated  to  be 
double  that  of  quinine. — J.  O.  B. 
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Lead  and  Mercury  Cathodes  in  Sulphuric  Acid  Solutions ; 

lieducing    Action    of  .        (Caffeine,   Acetone,    and 

Camphor.)  J.  Tufcl  and  K.  Scliuiilz.  Zcits.  fur  Elektro- 
chem,  1902,8,  [10],  281— 288. 
In  an  earlier  paper  nn  accom.t  is  given  of  tiie  rediiclion  of 
caffeine  with  lend  and  mercury  cathodes  (this  Journal, 
1900,  909),  it  was  then  found  that  under  like  conditions 
of  current  concentration  and  current  density,  the  reduction 
was  cashier  with  the  latter  than  with  the  former.  I>at  in 
that  case  the  mercury  cathode  was  horizontal,  the  le.ad 
cathode  vertical.  .V  new  form  of  apparatus  with  liorizontal 
cathode  is  described  in  which  the  di-tribution  of  the  current 
i.s  made  as  uniform  as  possible.  With  50  c.c.  of  a  sohition 
of  2'5  prm.  of  caffeine  in  .'JO  per  cent,  sulphuric  acid;  a 
50  per  cent.  If.,SOj  as  anode  solution,  a  cathode  area  of 
25  Fq.  cm.,  a  current  of  3  amperes,  .and  a  temperature  of 
20° — 21°  ('.,  the  current  ctfieiency  witli  mercury  cathode 
was  SI  per  cent,  initially,  rapidly  fallint;  to  10  jier  cent,  in 
one  hour,  and  then  more  slowly.  With  lead  cathodes,  the 
current  efficiency  was  about  50  per  cent,  at  first,  rising  in 
five  minutes  to  5S' 5  per  cent.,  and  then  falling  rrradually 
to  20  per  cent,  in  one  hour,  and  then,  still  gradu.ally,  to 
zero  in  three  hours.  The  earlier  obsorvatien  is  thus 
confirmed,  that  ceteris  paribus  the  reduction  is  more 
energetic  with  the  mercury  cathode.  With  lead  cathodes 
and  with  concentrations  between  5  and  45  grms,  of  caffeine 
per  litre,  the  current  citiciency  is  directly  proportional  to  the 
concentration  of  the  caffeine  in  the  solution.  With  the 
mercury  cathodes  no  such  relation  was  observed.  .\  com- 
parison of  liorizontal  witli  vertical  lead  cathodes  g.ave  results 
in  favour  of  the  latter.  Experiments  showed  that  strongly 
amalgamated  plates  are  better  than  pure  lead  cathodes. 

Rcdiiclinn  nf  Acetone  and  of  Camphor  with  Mercury  and 
Lead  Cathodes. — The  electrolytic  reduction  of  ketcmes  in 
sulphuric  acid  solution  with  lead  or  carbon  electrodes  has 
been  described  by  Merck  (Ger.  Vat.  113,719)  and  Elbs 
(this  ilournal,  1901,  700),  the  jiroducts  being  alcohols  and 
pioaconcs.  Camphor  was  not  readily  reduced  with  lead 
cathodes,  but,  with  mercury  cathoiles  gave  a  product  con- 
sisting chiefly  of  horneol  (yield  45  per  cent,  of  the 
theoretical).— W.  G.  M. 

Eucalyptus  Oils,  New ;  Characters  and  Constituents  of . 

Schimraers  Keport,  April  1902,  39—41. 

Eucaltiptns  angophoroides. — Apple-top  box,  has  yielded 
.  (IJ.  T.' Baker, IVoc.  Linn.  Soc,  New  South  Wales, 190l'),[l4]) 
0'185  per  cent,  of  oil  having  the  .sp- gr.  0-9049  and  the 
[o]„  =  —  12'7°.  It  contains  much  phellandrcne  and  a 
small  quantity  of  pinene.  On  rectifying  the  fraction  boiling 
at  the  temperature  of  cineol,  it  was  found  to  eant.iiji  only 
26  per  cent  of  that  body. 

Eucalyptus  fletcheri. — l.ignnm  vit;e,  or  hlaek  box,  gave 
0-291  per  cent,  of  oil,  sp.  gr.  0-8805,  [a] „  =  —  11-2.  It 
contains  much  phellandrene  and  but  little  cineol. 

Eucalyptus  intermedia. — Blood  wood,  or  bastard  bloodwood 
yielded  only  0-125  per  cent,  of  oil,  sp.  gr.  0-8S29, 
[a]„  =  -f  11-2°.  It  consists  chiefly  of  jiinene,  and  contains 
but  little  cineol.  The  oil  of  the  same  species  grown  in  the 
neighbourhood  of  Sydney ,was  la;vo-rotatory  to  approximately 
the  same  degree. 

Eucalyptus  lactea. — Spotted  gum,  gave  0-541  per  cent. 
of  oil  containing  no  phellandrene,  and  but  little  cineol. 
Sp.  gr.  0-8826;  -when  rectified,  0-8788.  The  crude  oil  is 
optically  inactive. 

Eucalyptus  viyra. — Black  stringy  bark,  jielded  only  a 
smal'.  amount  of  oil. 

Eucalyptus  ncali/olia.—KeA  box,  gave  0-27  per  cent,  of 
oil,  sp.  gr.  0-9058',  [a]„  =  -  9-93°.  It  contains  much 
phellandrtne,  and  only  a  little  cineol. 

Eucalyptus  polybractea. — Blue  malice,  g.ave  in  December 
1-5  per  cent,  of  oil  of  good  commercial  (juality.  Sp.gr. 
0-9143,  [a]„  =  —  2-13'.  When  rectified,  the  sp.  gr.  fell  to 
0-9109.  The  oil  had  a  sliong  odour  of  cineol,  and  was 
yellowish  in  colour.  On  fractional  distillation  91  percent, 
passed  over  below  1S3  ('.  This  distillate  contained  57  per 
cent,  of  cineol. 


Eucalyptus  pulverulenta.—  K  specimen  of  this  oil  from 
Australia,  examined  by  .Schimmers.had  the  sp.  gr.  0-9217 
and  the  [a]n  =  -*-  1'  i'-  It  is  soluble  in  2  volumes  of 
alcohol  70  per  cent.,  and  contains  but  little  phellandrene. 
It  might  therefore  be  used  as  a  substitute  for  the  oil  of 
E.  yloliulus, 

Encahiptiis  umbra. — Stringy  barV,  bastard  white  ma- 
hoganv,  yielded  0-155  to  0-lii8  per  cent,  of  oil.  Sp.gr 
0-890'l -0-8963;  [o]„  =+  41-5°  to  43-8°.  It  contains 
much  dcxtro-pincne,  but  little  eincol.  An  acetic  ester  is 
present,  the  saponification  number  of  the  oil  beiug  35- 8. 

Eucalyptus  wilhinsoiiia — (E.  haeniastoma  v.  F.  v.  M.  • 
E.  la'vopinea  var.  minor.,  Baker),  gave  0-9  per  cent,  of  oil. 
Sp.gr.  0-894;  [a]„  =  -  23-9\  S'l  per  cent,  distils  over 
below  170°  C,  and  consisted  chiefly  ot  laivopineno.  At 
certain  seisons,  the  oil  contains  a  little  cineol,  at  others, 
some  phelhindrene  ;  it  a  so  contains  a  small  amouut"of  an 
ester. 

Eucalyptus  wonhiana. — Malice  box,  yielded  0-493  per 
cent,  of  oil.  S[..gi.Ov889,  [o]„  =  -  13-7°.  It  contains 
only  traces  of  cineol.  .\roraadendral,  which  was  at  first 
supposed  to  be  eumic  aldehvde,  is  also  present  in  this  oil. 

—J.  O.  it. 

Lavender  Oil ;    Adulteration   of ,  leith    Benzoic  Acid. 

Schimir.el's  Itepoil,  April  1902,  46. 

The  adulteration  of  lavender  oil  with  1-5  percent,  of 
benzoic  acid  is  recorded.  The  sophistication  was  indicated 
by  the  unduly  high  acid  number  which  w.as  66  and  6-3  for 
two  samples,  while  pure  oil  is  practically  neutral. — .T.  0.  B. 

rolygonum  Persiearia ;  Essential  Oil  of [Knot^ass 

Oil].        P.   Ilorst.      Cheni.-Zeit.,    25,    1053;    throDgli 
Schimmel's  Report,  April  1902,  80. 

I'oi.vcoNfM  TERSiciRiA  has  yielded  a  small  amount, 
0-053  per  cent.,  of  a  volatile  oil  containing  volatile  acids, 
of  which  acetic  and  butyric  acids  were  identified,  a  crystal- 
line camphor-like  body,  persicarol,  and  a  liquid  portion  not 
yet  completely  examined.— J.  O.  B. 

Cinnamon   Oil;    New   Constituents  of .      SchimmclV 

Report,  April  1902,  14—19. 

In  addition  to  eugenol,  phellandrene,  and  cinnamic  aldc- 
hj-de,  the  previously-known  constituents  of  cinnamon  oil, 
the  following  bodies  have  been  identified  among  its  con- 
stituents : — Methyl  normal-amyl  ketone,  pinene,  cymcne, 
furfural,  benzaldehyde,  nonyl  aldehyde,  cumic  aldehyde, 
linalol  isobutyrate.  Methjl  normal  arayl  ketone,  furfural, 
and  caryophyllene  are  also  met  with  in  clove  oil,  of  which; 
moreover,  eugenol  is  the  chief  constituent. — J.  0.  B. 

CitroncUa    Oil,    Java ;    Presence  of    DextTO-CHronello 

in  .     Schimmel's  Report,  April  1902,20. 

Dextro-citroxeli-ol  has  been  isolated,  and  recorded  foi 
the  first  time  as  occurring  in  a  natural  product,  from  Javi 
citronella  oil.  It  has  not  been  found  in  thesame  oildistilk-i 
in  Ceylon. 

The  geraniol  fraction  of  the  Java  oil  was  treated  ifiti 
Caf '1.,,  and  the  uncombined  portion  removed  by  treatmen 
with  petroleum  benzine.  After  distilling  off  the  solvent  tli' 
residual  oil  was  distilled,  treated  with  phthalic  auhydridi 
and  heated  on  the  w.ater-bath  for  12  hoars.  The  acid 
phthalic  ester  thus  formed  was  dissolved  in  an  equivalent  c 
dilute  Xa()!I  solution,  the  decomposed  geraniol  shaken  ou 
with  ether,  and  the  citronellol  liberated  from  the  aqueoi' 
solution  of  its  ester  by  saponification  with  Kl  >!!  .solut-oy 
After  Tepeatiug  the  process  to  removj  the  last  traces  c< 
geraniol,  the  dextro-citronellol  obtained,  agreed  in  u 
respects  except  its  optical  rotation  [a]„  =  •<-  2'  7'  t 
2°  33'  with  the  laivo  citronellol  of  geranium  oil  which  h;i 
the  [o]„  =   -  1°40'.— J.  O.  n. 

Anihranitic     A'iil ;         Pre/iaralion    of   .         Bi.scl 

Chemische  I-'abrik  in  liasel.    Ger.  I'af.  130,.30I,  J«n.  'i 
1901.     Zeits.  angew.  Clicni.,  1902,  15,  [17],  404. 
Thk  anthranilic  acid  is  formed  by  boiling  phtlinlylhydroxj 
amine     with     sodium    carbonate    solution.       10   kilos. 
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phthalTlIiyuroxjiamine  and  4  kilos,  of  sodium  carbonate 
are  di/soived  by  warming  with  lOn  litres  of  water,  and  the 
blood-red  solution  boiled  vigorously  till  evolution  of  carbon 
dioxide  ceases,  and  the  red  colour  changes  to  alight  yellow. 
The  solutiou  is  then  concentrated,  and  the  anthninilic  acid 
precipitated  with  hydrochloric  acid. — A.  S. 

Anthrnnilic  Acid  ;  Prepiiration  of .  Baseler  Chemische 

Fabrik   in    Basel.     Ger.   I'at.     l?n,.302,    .Jan.   '_"J,    1901. 
Zeits.  angcw.  Chem.,  1902, 15,  [17],  404. 

An  addition  to  Ger.  Pat.  1.30,.'501  of  1901  (sec  preceding 
abstract).  The  claim  is  for  the  preparation  of  anthra- 
nilio  acid  by  heating,  in  place  of  phthalylhydroxylamine 
itself,  its  alkali  salts  in  aqueous  or  dilute  alcoholic  solution 
with  sodium  or  potassium  carbonate.— A.  S. 

Jfethi/l-n-amyl  Ketone    and  Melliyl   Benzoate ;    Presence 

of in  Clove   Oil.     Scbimmel's  Report,  April  24, 

1902. 

In  order  to  vcr.fy  the  occurrence  of  metliyl-n-amyl  ketone 
in  oil  of  clove!,  the  first  ruunings  of  the  distillation,  which 
boiled  at  or  below  I'lO'  ('.,  were  treated  with  soilium  bi-  ' 
sulphite.  On  decomposing  the  bisulphite  compound  thus 
obtained,  a  peculiar  irritant  odour,  probably  due  to 
valeraldehyde  was  evolved.  The  ketone  liberated  was 
freed  from  furfural  by  oxidation  with  1  to  2  per  cent. 
KilnO,  solution,  and  fractionated.  The  major  portion 
boiling  at  Lil" — 153' t'.  was  found  to  have  thesp.gr.  0'8223 
at  15°  C.  and  was  optically  in.active.  Its  iilentity  was 
established  by  the  melting  ]ioint  of  its  semicarbazone, 
122' — 123°  C.  The  fraction  (of  clove  oil)  distilling  between 
200° — 240'  C.  when  saponified  gave  a  considerable  quantity 
of  benzoic  acid.  The  acid  is  probably  present  in  the  oil  as 
methyl  beuzoate. — J.  0.  li. 


Gljjcosul.      I/IInion   T'harm.,  43,    I'iB.      Pharm.  J.,  1902, 
68,  [l<i64],  410. 

Under  the  name  of  glycosal,  the  "  glycerin  ester  of 
monosalicylie  acid"  has  been  introduced  as  a  substitute 
ifor  other  salicylates.  It  occurs  as  a  white  crystalline 
joowder,  soluble  in  100  parts  of  cold  water. — A.  S. 


I   Esfenliat  Oils  171  Spiers  and  Perfumeri/ ;  Qttantitalive 
\  Vclerminalinn  of .     C.  jlann. 

See  under  XXIII.,  page  794. 

English   Patents. 

■  sovuleramidc;    Maiiuficlure  of  New  Derivatives  of . 

I  0.  Imray,  London.  From  A.  Liebreeht,  Frankiurt-on- 
Main,  Germany.     Kug.  I'at.  i3,2u5,  June  2H,  1901. 

EE  U.S.  Pat.  697,730;  th's  Journal,  1902,  038. 

— A.C.  W. 

j  and  p-Tononc  ;    Manufacture   of  Homologues  «f . 

A.  G.  liloxam,  London.  From  Societe  de  Laire  et  Cie., 
Paris,  France.     Eng.  Pat.  15,127,  July  25,  190i. 

iiE  processes  are  claimed  for  the  manufacture  of  the 
(imologues  of  a-  and  j8-ionone,  which  consist  in  treating 
■  e  homologues  of  pseudo-ionone   with  condensing  ai;ents, 

in  condensing  cyclocitrals  with  homologues   of  acetone. 

le^  products  are  also  claimed ;  a-methylionone  boils  at 
jO — 150°  C.  under  20  mm.  pressure,  its  specific  gravity 
|0'92I5— 0-931  ;    3  methylionone  has   the    same    boiling 

int,  aud  the  specific  gravity  0 -930— 0-940. — A.  C.  \V. 

I ffusiou  Process;  Batteries  for  the ,    for    oblaininy 

\Juices,  Saps,  Essences,  Pigments,  Sfc.  from  Matters  con- 
•aming  them.     A.  Kak.     Eng.  Pat.  16,945,  1901. 


See  under  Xyi.,page  783. 


United  States  Patents. 

Zinc-Gihitose  Compound.  A.  Eichengrfin  and  K.  ISerendes, 
Elherfelil,  Germany.     U.S.  Pat.  698,694,  April  29,  1902. 

Tnu  patenlecj  claim  as  a  new  pharmaceutical  product,  the 
zinc  compound  of  gelatose  (from  gelatin  and  superheated 
steam),  which  is  an  amorphous  powder  soluble  in  water 
and  insoluble  in  ether,  benzene,  aud  chloroform.  Tho 
compound  is  obtained  by  dissolving  gelatose  in  dilute 
alcohol,  adding  a  sohition  of  a  zinc  salt  and  precipitating 
by  alc(diol ;  it  is  stated  to  be  a  valuable  astringent  devoid 
of  irritant  action  on  the  mucous  membrane. — \.  C.  W. 

Aloln  Derivative,  and  Process  of  making  same.  E.  Seel, 
Stuttgart,  Germany.     ff.S  Pat.  098,746,  April  29,  1902. 

The  process  consisis  in  boiling  an  aqueous  solution  of  aloVu 
with  a  persulphate,  cooling,  and  filtering  off  the  yellowish, 
red  powder.  The  product  is  also  claimed;  it  is  nearly 
insoluble  in  water  and  alcohol,  gives  a  reddish-brown  solu= 
tion  in  alkalis,  and  a  red  solution  in  strong  suli)huric  acid. 
It  is  stated  to  be  of  great  therapeutic  value  as  a  purgative, 

—A.  C.  W, 

Mcihi/lene  Citric  Acid,  and  Process  of  making  same. 
W.  Sternberg.  Assignor  to  Chemische  Fabrik  aui  Actien 
vorra.  E.  Schering,  lierlin.  U.S.  Pat.  099,422,  May  6, 
1902. 

Citric  acid  is  heated  with  four  times  its  weight  of  poly- 
meric formaldehyde  to  140°— 160'  C,  and  the  melt  is 
allowed  to  crystallise.  The  methylene  citric  acid  formed, 
which  is  said  to  be  useful  for  the  disinfection  of  the  urinary 
passages,  melts  at  208°  C,  is  sparingly  soluble  in  cold  and 
readily  in  hot  water. — T.  A.  L. 

Dimetlii/lene  Tartrate,  and  Melliod  of  making  same, 
W.  Sternberg.  Asssiguor  to  Chemische  Fabrik  auf  Actien 
vorm.  E.  Schering,  Berlin.  U.S.  Pat.  699,423.  M-ay  6, 
1902. 

Tartaric  aeid  is  heated  with  polymeric  formaldehyde  to 
140° — 150°  C.  until  a  clear  solution  is  oI)tained.  After 
cooling  to  00°  C,  the  product  is  mixed  with  sulphuric  acid, 
the  temperature  not  being  allowed  to  rise  above  80°  ('. 
The  melt  is  then  poured  on  to  ice,  when  the  new  compound, 
separates  and  can  be  filtered  oft'.  Dimethylene  tartrate 
(tartaric  acid  dimethylene  ester),  is  said  to  be  useful  for 
disinfecting  the  urinary  passages.  It  dissolves  in  warm 
water  with  decomposition,  giving  off  formaldehyde,  and  is 
readdy  soluble  in  alcohol,  acetone,  and  chloroform,  crystal- 
lising in  fine  needles  melting  at  12o°  C. — T.  A.  L. 

Camphor;     Process    of    Producing    .     N.    Thurlow, 

Newark,  New  Jersey,  U.S.A.     U.S.  Pat.  698,701,  April  21, 
1902. 

The  process  consists  in  heating  (spirits  of)  turpentine  with 
oxalic  acid,  acting  on  the  resulting  mixture  with  lime  in 
order  to  decompose  the  esters,  distilling  to  separate  the 
borneol  and  camphor  and  then  oxidising  the  borneol  to 
camphor.  I'inyl  formate,  which  is  one  of  the  products  of 
the  action  of  oxalic  acid  on  turpcntiue,  is  also  claimed ;  it 
boils  at  160° — 163°  C.  under  680  mm.  vacuum,  does  not 
solidify  at  —  17°  C.,  is  decomposed  on  heating  into  borneol 
and  carbon  monoxide,  and  by  caustic  alkalis  into  hydro- 
carbons and  a  formate. — A.  C.  W. 

XXI.-PHOTOGEAPHY. 

Ammonium    Ptrsulpkatc    "Reducer."     Brit.    Jour.    Phot., 
1902,  49,  [2193],  381—382. 

Berxhoi.t  has  observed  that  negatives  treated  with  alum  or 
formaldehyde  are  not  reduced  by  ammonium  persulphate  in 
the  usual  manner.  This  supports  the  views  of  Liippo- 
Cramer,  who  found  that  there  was  a  notable  increase  of 
temperature  accompanying  the  action  of  .ammonium  pir- 
sulphate  on  silver,  and  that  when  the  quantity  of  metal  was 
large,  the  heat  was  sufiicient  to  dissolve  the  gelatin ;  that 
the  solution  of  the  gelatin  by  the  heat  generated  plays  an 
important  part  in  the  process  is  supported  by  the  fact  'hat 
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hindrance  of  the  process  occurs  through  raising  the  melting 
point  of  the  gelatin  by  a  preliminary  treatment  with  alum 
or  formaldehyde.— J.  W.  H. 

EsGLiSH  Patents. 

Si'.ccr-haloid  Lajers  Sensitive  to  Rajs  of  Different 
Degrees  of  Hefranglbilifii ;  Process  of  Rendering  ——. 
('.  !).  Abel,  London.  From  The  Actien-Gcs.  fiir  Anilin 
Fabr.,  Berlin.     Kug.  Pat.  11,719,  .June  7,  1001. 

As  a  rule,  the  application  of  a  single  dycstuff  to  the  film 
of  a  photographic  plate,  i-euders  it  sensitive  to  a  narrow 
/one  of  the  spectrum  only  ;  the  optical  cfiFect  also  of  a 
mixture  of  dycstuffs  is  not  the  sum  of  the  optical  effects  of 
the  components.  The  inventors  have  discovered  that  by 
soaking  plates  successively  in  the  different  dyestufts,  taking 
care  to  wash  away  the  excess  after  each  treatment,  most 
successful  panchromatic  plates  are  obtained. — J.  AV.  U. 

Photography;  Manufacture  or  Production  of  Flash  Lights 

for .     H.  E,  is^ewton,  London.     From  the   Farben- 

fabriken  vorm.  F.  Bayer  and  Co.,  Elberfeld.     Eng.  Pat. 
2:!,2n2,  Nov.  IS,  1901. 

Ft.iSH-i.iGHr  powders  are  manufactured  by  mixing  mag- 
nesium or  alnminium,  or  a  mixture  of  these  metals,  with 
magnesium  peroxide  (MgO^l,  calcium  peroxide  (C'aOj),  or 
manganese  dioxide,  or  mixtures  of  these  bodies,  with  or 
without  the  addition  of  other  suitable  substances,  snch  as 
strontium  nitrate. — H.  B. 


XXIL-EXfLOSIVES,    MATCHES,   Etc. 

United  States  Patent. 

Matches;    Ignition  Material  for .      R.  E.  A.   Gans, 

Paukow,  Germany.     U.S.  Pat,  6'J8,69S,  April  29,  1902. 

Tin;  specification  refers  to  Eng.  Pat.  25,102  of  1S98  (this 
Journal,  1899,  1052),  but  the  pateutcfi  only  claims  an 
ignition  material  composed  of  a  (barium)  salt  of  a  poly- 
thionic  acid,  and  a  substance  which  readily  yields  oxygen 
(potassium  chlorate). — A.  C.  W. 

XXIII.-ANALYTICAL  CHEMISTRY. 

APPARATUS. 

Electric  Furnace  for  the  Laboralorg.     Eng.  and  .Mining  J., 
May  17,  1902. 

A  NEW  form  ot  electric  resistance  laboratory  furnace 
has  been  invented  -by  Holborn,  which  permits  tempera- 
tures up  to  1,500"  C.  being  attained  with  ease  by  use 
of  the  ordinary  110-volt  electric  supply.  Tlie  furnaces 
are  made  in  two  forms,  the  first  being  adapted  for  heating 
crucibles,  and  the  second  for  heating  tubes  44  cm.  in  lengtb. 
In  both  forms  of  furnace,  the  electric  current  is  conducted 
through  a  resistance  coil  of  platinum  or  nickel  wire,  wound 
round  a  thin  porcelain  tube  or  cylinder.  The  crucible  or 
substance  to  be  heated  is  plai'cd  within  this  latter,  and  the 
space  between  the  outer  side  of  the  coil  and  the  containing 
vessel  is  packed  with  asbestos  or  powdered  quartz.  Using 
nickel,  the  temperature  ot  the  furnace  cannot  be  raised 
above  1,000'  C.  without  damage  to  the  coil,  but  with 
platinum,  it  is  possible  to  attain  a  temperature  of  1,500°  0. 
with  a  current  of  14  ampbres  and  110  volts. 

United  States  Patent. 

Electric  Combustion  Furnace.     \Y.  M.  Carr,  East  St.  Louis. 
U.S.  Pat.  699,146,  May  6,  1902. 

The  furaace  consists  of  a  combustion  tube  enclosed  in  a 
cylinder,  round  the  end  portions  of  which  a  wire  is  spirally 
wound,  whilst  another  and  separate  wire  is  wound  spirally 
around  its  middle  portion.  Means  are  provided  for  passing 
an  electric  current  alternatively  through  the  wire  around 
Che  end  portion-s  and  through  both  wires  simultaneously. 

-G.  H.  K. 


INORGANIC-  QUALITATIVE. 

Hgdrochloric   Acid;   Purification    of  from    Arsenic. 

h.  T.   Thorne   and    E.   H.  Jeffers.      Proe.  L'hem.   Soc 
18,  [252],  118—120. 

The  author  states  that  hydroohbirie  acid  may  be  rendered 
free  from  arsenic  by  means  of  a  modification  of  the  well- 
known  Keinsch  test  for  arsenic  in  the  following  manner. 
The  aeid  to  be  purified  is  diluted  with  water  till  its  specific 
gravity  is  about  I'lO,  then  rjised  to  the  boiling  point, 
and  a  piece  of  the  purest  fine  copper  gauze  introduced. 
When  a  couple  of  litres  of  liijuid  are  being  dealt  with,  the 
gauze  should  be  about  four  inches  square,  and  coiled  very 
loosely  (about  1 ',  to  2  turns)  round  a  loug  glass  rod  flattened 
at  the  end,  as  in  this  way  it  can  be  readily  introduced  and 
removed,  besides  being  brought  into  better  contact  with 
the  liquid.  The  whole  is  then  kept  just  boiling  for  an 
hour,  when  the  gauze  will  have  become  more  or  less 
blackened,  and  should  be  replaced  by  a  second  piece  and 
the  digestion  continued  for  anotlier  hour.  If  this  piece 
is  also  blackened,  a  third  is  used,  and  so  on,  until  )hu 
gauze  remain-  perfectly  bright  after  about  an  hour's  diges- 
tion. With  moderately  good  acid,  two,  or  at  most  three, 
pieces  of  gauze  are  sufficient.  The  acid  is  at  once  transferred 
to  a  retort  and  distilled  from  a  fresh  piece  of  gauze.  It  is 
advisable,  as  a  precaution,  to  reject  the  first  20  per  cent,  of 
the  distillate,  though  even  this  is  very  rarely  contaminated 
if  the  digestion  is  carefully  carried  out,  and  from  100  lo 
200  c.e.  should  be  left  behind  in  the  retort.  The  method  Is 
simple  and  requires  but  little  attention,  and  it  is  not 
necessary  to  use  the  purest  acid ;  even  good  muriatic  acid, 
"  commercially  free  from  arsenic,"  may  be  satisfactorily 
employed.  The  aeid  obtained  is  the  constant  boiling  point 
acid,  which  is  about  the  most  suitable  strength  for  use  ia 
the  Marsh-Berzelius  test. 

The  gauze  must,  of  course,  be  gently  ignited  before  being 
used,  and  should  not  be  introduced  until  the  acid  Is  just 
begmning  to  boil.  It  is  also  preferable  not  to  allow  the 
digested  liquid  to  cool  in  contact  with  the  air  before 
transferring  it  to  the  retort,  as  the  copper  gauze  would  hu 
much  attacked  and  its  efiiciency  for  the  present  parpose 
considerably  lessened  by  the  consequent  oxidation. 

Iron    and   Steel;   A   Remarkable    [Carbamine']    Reaction 

of .     V.  V.  Cordier.     Monatsh.   fur  Chem.,  1903, 

23,  [3],  217-235. 

The  results  of  the  ohsorvalions  are  thus  summarised  :— 
When  iron  containing  carbon  and  nitrogen  is  dissolved  in 
dilute  hydrochloric  or  sulphuric  acid,  and  an  excess  ol 
alkali  or  ammonia  is  added,  whether  during  the  evolntioo 
of  hydrogen  or  afterwards,  a  marked  odour  of  isonitrile  i.' 
observable.  Neither  chemically  pure  iron,  nor  iron  con 
taining  carbon  or  nitrogen  alone,  nor  any  mixture  of  siicl 
irons,  gives  the  reaction ;  it  is  necessary  that  the  c»rboi 
and  nitrogen  shall  both  be  present  in  the  same  sample  o' 
iron.  It  is  possible  that  the  two  elements  exist  in  thi 
form  of  a  radicle  in  the  specimens  which  give  the  reaction 
for  a  mixture  of  separate  particles  of  iron  containing  N  am 
no  C,  and  of  iron  containing  ( '  and  no  N,  which  gives  m 
carbamine  [earbylamine]  odour  as  it  stands,  gives  tli' 
reaction  markedly  if  the  particles  are  heated  togetlu 
strongly  in  vacun  for  some  two  hours  before  applying  ih 
test.  The  intensity  of  the  reaction  depends  on  the  pro 
portion  of  nitrogen  accompanying  the  carbcm  in  the  iron 
The  stcong  smell  observed  during  the  reaction  is  due  to 
very  volatile  compound,  which  is  not  retained  by  watei 
but  is  readily  absorbed  by  dilute  mineral  acids,  as  may  b 
shown  by  litmus  silk  (see  this  .lonrnal,  I'JOl,  1142).  Thi 
volatile  compound  is  in  all  probability  cthylearbaniiiic 
To  identify  this  the  vapours  were  led  into  dilute  miner; 
acids,  and  by  means  of  niicrochemical  analysis  the  presenc 
of  cthvlamino  was  established  by  the  characteristic  crysla 
line  form  of  it<  double  salt  with  platinum.  The  form: 
aciil  was  also  identified  by  collecting  the  vapours  in  dihi' 
sulpluiric  acid,  evaporating  to  dryness,  heating  the  drii 
mass  with  phosphoric  acid,  aiul  reducing  palladium  chloric 
by  means  of  the  (.0  evolved. 
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INORGANIC— QUANTITATIVE. 

\pdeosin  as  an  Indicator  in  Volumetric  Anali/sis.  C.  Gliicks- 
1  mann.  Zcits.  Oe.sterr.  Apoth  -V.,  40,  390—393.  Chem. 
SCentr.,  1902,  1,  [19],  1131. 

)DEOSi."»  shows,  accordint;  to  tlie  author's  experience, 
'luilar  stoichioiuclric  reUition.s  tj  Methyl  Orange,  but  if 
■eilin  coDJnnctiou  M'ith  ether,  gives  an  excellently  sharp 
ange  fr.nn  colourless  to  ro.-e  colour.  loileosin  is  iu- 
',ft"erent  towards  clicmioally  pure  boric  acnl.  If  commercial 
jiric  acid  re.ac:s  alUaliue  towards  iodeosin,  this  is  due  to 
ic  presence  of  borax.  The  amount  of  borax  iu  boric  acid, 
[d  also  the  alkalinity  of  borax,  can  be  accurately  deter- 
j  ued  by  means  of  standardised  hydrochloric  acid,  using 
.leosia  as  indicator.  Iodeosin  is  also  very  useful  for  the 
'ration  of  jniro  phosphoric  acid  solutions  with  caustic 
'laj  ortho- phosphoric  acid  behaves  iu  tlie  titration  as  a 
tmobasic  aciil.  Ilaryta  water  cannot  be  used  as  the  alkali, 
!  even  before   formation  of  the   primary   s.alt,  precipitates 

■  produe?d,  which,  of  course,  interfere  with  the  method. 

11  less  accurate  is  the  titration  of  phosphoric  acid  with 
i'yta  water  and  phcnolphthalem,  where  a  secondary  fait 
rorined. — A.  .S. 


ii/ms;   Volumitric  Determination  of  Aluminium  and  Free 
tnd  ('ombined  Sulphuric  Acid  in .     A.  H.  White. 

jf.  Amer.  Chem.  Soc,  1902,  24,  [5],  4i7— IGG. 

^  titratiuga  solution  of  alum  containing  Bculral  potassium 
Sium  tartrale,  with  barium  hydroxide  solution,  only  the 
i;  sulphuric  acid,  and  that  combined  with  the  aluminium 
^  determined,  whilst  that  in  combination  with  sodium  or 
I  issium  is  uot  shown  (I'henolphthale'in  is  the  iudicalor 
<  I).  Again,  by  evaporating  a  duplicate  portion  of  the 
t  n  solution  to  dryness,  dissolving  the  residue  in  a  neutral 
>  ition  of  sodium  citrate,  and  titrating  the  solution  with 
tium  hydioxide,  the   difference  between  the   result   and 
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— W.  G.  J[. 

that    obtained   in    the   former  titration   is  equivalent  to  a 
third  of  the  aluminium. 

From  these  results  t'-.e  amounts  of  sulphuric  acid  and 
aluminium  can  be  calculated,  and  it  can  be  determined 
whether  the  alum  was  basic  or  acid.  Solid  commercial 
aluminium  sulphate  may  contain  free  acid,  which  does  uot 
appear  in  the  solution,  owing  to  its  combining  with  basic 
portions  of  the  solid  salt.  Tliis  free  acid  may  be  deter- 
mined by  dissolving  the  salt  in  sodium  citrate  solution 
and  rapidly  titrating  with  barium  hydroxide  solution,  with 
phenolpbthaU'in  as  indicator. 

The  precipitate  of  barium  sulpliate  formed  in  these 
titrations  does  not  appear  immediately,  but  is  retarded  for 
a  period  varying  from  a  few  minutes  to  .several  hours 
When  formed,  it  has  a  peculiar  colloidal  appearance. 

— C.  A.  M. 


;     Electrolytic 
.\m-T.    Chem. 


Lead  from    a    Phosphoric    Acid    Solnti  >n 

Deposition  of .      A.   F.    Linn.      J. 

Soc,  1902,  2'1,  [J],  435—439. 

In  his  experiments  on  the  electrolytic  iJe'erminalion  of 
lead  in  a  solution  containing  an  excess  of  phosplioric  acid, 
the  author  precipitated  the  metal  from  a  definite  volume 
of  lead  nitrate  solution  by  means  of  disodium  hydrogen 
phosphate  or  phosphoric  acid,  dissolved  the  phosphate  in 
an  excess  of  phosphoric  acid  (sp.gr.  l'71),and  electrolysed 
the  solution.  Tlij  deposited  metal  was  washed  with  freshly- 
boiled  water,  alcohol,  and  ether,  and  dried  at  100" — 110°  C. 

It  was  found  that  when  the  lead  was  first  precipitated 
by  phosphoric  acid,  the  metal  ile|iosil6d  was  partly  crystal- 
line and  partly  spongy,  but  slill  sufficiently  adherent  to  be 
thoroughly  washed,  unless  too  much  lead  was  preseut,  or 
too  strong  a  current  had  been  used. 

The  most  satisfactory  experiments  showed  that  quantita- 
tive results  could  be  obtained  byusiug  a  solution  eiintaiuing 
not  more  than  0- 1  grm.  of  lead,  and  to  which  about  10  c.c. 
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of  sodium  phosphate  solDtion.and  12 — 14c.c.  ot  phosphoric 
iicid  (sp.gr.  I'Tl)  had  been  added.  With  a  cunent  of 
N.D.ion  =  O'OOS  ampL're  .ind  voltage  ;i,  the  deposition  was 
complete  in  12 — 14  hours,  at  the  ordinary  temperature. 

Srpuralion  nf  Lewi  from  Mangdnnc. — A  solution  i)f 
manganese  phosphate  in  phosphoric  ac:d  was  hardly 
affected  even  hy  strong  currents  cominued  for  17  hours. 
When,  however,  a  solution  containing  hoth  lead  and 
inancanese  was  electrolysed  under  the  following  con- 
ditions— N.T).„|,|  =  0-011  amptre  ;  voltage  =  3  ;  dilution 
=  130  c.c,  and  phosphoric  acid  =  11  c.c. —  manganese 
dioxide  was  deposited  on  the  anode,  whilst  the  lead 
deposited  also  contained  manganese.— C.  A.  M. 

ORGANIC— QUALITATIVE. 

CdloHriiiij  Matters  [D^/cstii[fi'],  in  Fresh  iind  Sour  Milk; 

I),te-l'ionuf  Artificial '-.    M.  Wynter  lilyth.    Analyst, 

\W2,  27,  [314],  14G  — 153. 

According  to  the  author's  experience,  a  large  proportion 
of  the  milk  retailed  in  this  country  is  coloured  with  annatto 
or  coal-tar  dyestufFs  (Methyl  Orange  or  closely  allied 
compounds). 

Cjal-tar  dyestuffs  are  usually  teste!  for  by  the  addition 
of  hydrochloric  acid  to  the  milk  or  separated  curd  ;  but  the 
author   points   out   that    tl.e   pink   colour   is  not  given  by 


certain  coal-tar  dyestuffs  that  might  be  employed,  and  that 
the  test  may  fail  when  the  milk  is  not  quite  fresh. 

The  milk  residue  from  which  the  fat  has  been  removed  is 
thoroughly  extracted  with  absolute  .alcohol,  and  the  exir.iet 
filtered  and  evaporated  in  three  or  four  fl  it  porcelain  dishes. 
In  the  presence  of  unreduced  colouriiij  matters  the  residues 
will  be  orange,  yellow,  or  brown.  They  are  examined  as 
described  under  A  in  the  following  sche.Tie  :  — 

A. — .\lcoiiolic   Extract,  coiolt.ei)   Ouanuk.   Yki.i.dw, 
')K  IJnowN. 

A.   Viirtlnn  of  the  Residue  is  taken  up  wiili  dilute  Sulphuric 
Acid  and  shalicn  with  Ether. 


The  Etiior  dissolies  some  of  the       The  Ellicr  does  not  dissnlre 
Colourini;  Matter.  the  (."elouring  Mutter. 


Naturnl 
Colonriuf? 
Matters. 


.\tiiiatto. 

Tiiniierir. 

Satt'roti. 

Carotin. 


>ron-suh)lionatcd 
Acid  Coal-tar    i 
DyestulTs, 
such  as : — 


.Vniline  Yellow, 
Butter  Yellow. 

Victoria  Yellow. 
Maitius'  Yellow. 


Ba.sic  Coal-tar 
D.vestnlTs, 
such  as ; — 


Phosphinc. 


Stil))hnnatel 
t'oal-tar 
I)yesnit'('i, 
such  as:-- 


Acid  Yellow. 

Methyl  OranRe. 

Orange  IV, 


B.— .\gur.ous  Extrvct  irom  the  F,\t. 
The  Colour  is  Noted  and  the  Dry  Residue  tested  with  various  Reagents. 


Colour  of 
Kesidue. 


Brown 
Brown 


Brown 

Yellow 

Yellow 

Hoio-red 

Brown  red 

Y'ellow 


Probable  Original 
Dyesiull. 


.'Veid  Yellow 
Batter  Yellow 


1  drop  of  Fe^Cl, 
Soliition  added. 


Strong  HjSO, 

added  to  renic 

Chloride. 


D;irk  gieeu 
Dark  bluegreeu 


Aniline  Yellow 
Martins  Yellow 
Victoria  Yellow 
Methyl  Orange 
Orange  IV. 

Unreduced  dyestuffs 
solution. 


Yellow,  green  on 
dilution. 

Yellow,  green  on 
dilution. 


Yellow  Yellow 

Red  Yellow 

Red  Y'ellow 

Fugitive  bcarlet  Yellow 

Green  Scarlet,  crcen  on 

cMluliou. 
extracted  by  ether  from   alkaline 


Other  Reactions. 


Slig'itly  acid  solution  of  dyestiilT  treated  with  a  few  drops 
of  HaS  solution,  then  with  ferric  chloride,  and  li?atei  — 
magt'uta  coloui'. 

Violet  colour  with  strong  HjSO^  or  HOI. 

llose-red  colour  «ith  strong  HCI. 

Same  as  Martins  Yellow. 

Treated  as  Butter  Yellow, blue  solution. 

Treated  as  Butter  Yellow, dirty  violet  solution. 


Caramel. — The  following  moiification  of  Leach's  method 
(.1.  Amer.  C'hcm.  Soc„  20,  207)  is  recommended  : — 50  c.c. 
of  the  suspected  milk  and  50  c.e.  of  a  milk  known  to  be 
free  from  caramel  are  coagulated  by  the  addition  of  acetic 
acid,  strained  through  line  muslin,  and  the  colours  of  the 
wheys  compared.  The  curds  are  just  covered  with  strong 
h}drochlorie  acid  and  left  in  white  basins  for  several  hours, 
after  which  the  colours  arc  compared,  A  brownish-violet 
colour  is  obtained  in  the  presence  of  caramel,  but  since  the 
pure  curd  will  also  develop  a  similar  colour  after  standing 
for  a  long  time,  caution  is  necessary  in  drawing  a 
conclusion. 

Sniphonated  Azn  Djestuffs. — The  presence  of  these 
may  be  confirmed  by  allowing  the  milk  to  become  soar, 
and  extracting  the  decomposition  compounds;  or  by  re- 
ducing the  extracted  dyestuff  with  zinc  and  hydrochloric 
acid,  rendering  the  solution  alkaline  with  ammonia,  ex- 
tracting it  with  ether,  and  examining  the  residue  from  the 
ethereal  extract. — C.  A.  M. 

ORGANIC— QUANTITA  TIVE. 

Essential   Ods  in    Spices    and    Perfumery ;     Quanlilntive 

IJtIcrminatiun  of .     C.  Mann,     .\rehiv  der  I'barm., 

240,  [2].  146— 160,  and  [i],  161— IGG. 
Tiiii  distillation  of  the  tiuelyground  spice  previously  mi.xed 
with  powdered  pumice  stone  is  conducted  in  the  apparatus 
shown  in  Fig.  1. 

-Vbout  ;;0  groBS.  of  the  spice  are  employed,  which  may  be 
exhausted  in  one  and  a  half  to  two  and  a  half  hours,  with 
the  production  of  400  to  900  c.c.  of  distillate.  The  dis- 
tillate is  collecteil  in  a  flask  or  measuring  cylinder  holding 


one  to  one  and  a  half  litres,  furnished  with  a  long  neck, 
which  is  graduated  into  25  c.e.;  sutfieient  pure  salt  dissolved 
in  it  to  give  a  25  per  cent,  solution,  and  the  essential  oil 
shaken  out  with  50  c.c.  of  rhigolene  (light  petroleum 
benzine)  specially  prepared  by  fnictionating  commercial 
petroleum  spirit,  and  collecting  only  the  portion  boiling 
between  20° — 35°  C,  consisting  chiefly  of  pentane  ami 
hexane.  After  agitation  and  separation,  sufficient  water  if 
added  to  bring  the  layer  of  rhigolene  into  the  neck  of  thi 
flask,  and  more  rhigolene  is  added  to  make  up  50  c.c.  Tc 
determine  the  amount  of  oil,  25  c.c.  of  the  rhigoleni 
(  — lOgrms.  of  the  spice)  are  pipetted  otf,  and  placed  in  f 
specially  constructed  weighing  bottle,  of  the  capacity  abou 
iiiO  c.c.  ( t'ig.  2),  which  is  connected  with  an  apparatus  Rhoin 
in  Fig.  3,  aud  the  rhigolene  evaporated  by  means  of  Ihi 
stream  of  dried  purified  air  drawn  over  it  by  means  of  tin 
pump.  The  apparatus  is  so  arranged  that  the  rhigolem 
drawn  off  may  be  ignited  at  a  jet,  and  thus  indicate  thi 
completion  of  the  evaporation  of  that  solvent. 

Experiments  show  that  the  presence  of  O'OOOSgrm.  o 
rhigoleCe  can  be  detected  in  the  weighing-bottle  by  above 
mentioned  flame  test. 

To  test  the  process,  various  oils  were  mixed  withccllu!os 
and  the  mixture  extracted  as  above.  The  mean  of  1 
experiments  showed  a  loss  of  0'0136  grin,  on  0"5225  grm 
which  compares  favourably  with  the  results  obtained  wit 
other  methods.  Pure  eugenol  mixed  with  cellulose  delei 
mined  by  this  process,  and  by  Thorn's  benzoyl  eugem 
method,  gave  results  which,  however,  were  not  .satisfactor; 
lienzaldehyde  was  deteiiuined  by  the  process,  and  h 
Deuner's    method    with    phenjlhydrazine.      The    resul 
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obtained  warrant  the  conclusioo  tliiit  the  latter  is  incapable 
of  yieliling  goo:l  results. 

As  a  fill tlier  check,  mustard  oil  in  mustard  seeds  was 
(IctPrniiiitd  by  Dietrich's  method,  and  by  this,  with  the 
result  that  more  concordant  ligures  were  oblained  by  the 
iiiethoil  of  ilaan.  A  number  of  spice*  were  treated  by  the 
method  and  gave  the  followmg  percentages  of  essential 
nil:  cloves,  .\mboyna,  iy204  ;  anise,  Italian,  3'  104  ;  ginger 
Cochin,  bleached,  ■J-I.'j.j;  pepper,  black,  whole,  2-273; 
coriander,  Thuringiau,   0"Jti;  cassia,    9"C02;    marjoram, 


iMetre 


'ndenser 


^ire  gofae 
Pumice  ' 
Spict 
A  Pumtce! 


F<^1 

3^  fumtce  in  fraamentj 
l^'r +-«'/>•«  gauze 


salt.     The  glucose  has  thus  indirectly  efEectod  the  oxidation 
of  the  eerie  salt.— J.  T.  U. 

liaflio-aclivity  nf  Thorium  (Jiniipouuds.  Pail-  II.  The 
Cause  ami  Nati.re  of  Itudunu-tiuitii.  K.  Rutherford  and 
F.  Soddy.  Proc.  Ciiem.  Soc,  18,  [2">2],  120. 
The  authors  find  that  thorium  from  which  TbX  has  been 
been  sjparated  regains  its  activity  with  time,  whilst  the 
activity  of  ThX  decreases  with  time.  At  the  end  of  three 
weeks  the  activity  of  the  former  again  reached  a  maximum 


Weighing  Flask 


Outflon 


I '022 ;  fennel,  Saxon,  4'9o(>;  caraway,  Dutch,  G'027; 
lace,  13'212;  piment),  3-957  ;  star-anise,  Chinese,  3-801 ; 
austard,  black,  Dutch,  3-941  ;  cardamous,  I\[alabar,  4'3.j7. 

Deleriiiinaliim  nf  Essential  Oil  in  l\^rj'umes. — If  un- 
'oloured,  such  as  handkerchief  perfumes,  they  may  be  treated 
's  described  for  liqueurs  not  containing  resins,  fee.  Other- 
i'ise  they  should  bo  treated  in  the  same  way  as  liqueurs 
'jntaining  resins,  &c.,  except  that  5  to  10  grms.  should  be 
'iken  for  examination  instead  of  100  c.c. — J.  0.  B. 


iaiV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

I'erimi  Ciirlionales ;  Gluccteand .    A  tieiv  j\f(char,isiii 

[of Induced  O.ridatioii.     A.  Job.     Comptes   Kend.,  134, 
j  [18],  1052—1054. 

{he  author  had  observed  the  fact  lately  published  by  Baur 

I  at  alkaline  eerous  carbonate  solution,  added  to  a  solution 

S'  an  alkaline  arsenite,  and   agitited  with    air,   acted   as 

stcraiediary  in  the  oxidation   of  the  arsenite  to  arseua'e. 

,6  now  shows  that  this  reaction  proceeds  by  the    initial 

.adation   of   the  (colourless)    cerous   carbonate   to    (red) 

■rceric   salt,   which  is   then    reduced    by    the  aisenite   to 

ellow)  eerie  salt.     As  the  eerie  salt  does  not  oxidise  in 

'e  air,  the  amount  of  arsenite  oxidised  by  a  given  anijunt 

cerous  carbonate  is  limited  and  definite.     When  for  the 

isenite    solution   glucose   is   substituted,    the    reaction   is 

fivier  than  with  arsenite;  but  as  the  glucose  reduces  the 

rceric  salt  to  cerous  salt,  which  is  again  oxidisable  by  the 

',  an  indefinitely  large  amount  of  glucose  can  be  oxidised 

a  given  amount  of   cerous    salt,   which   thus  behaves 

actly   like  a   true  oxydase.     Fuither,  if  to  an   alkaline 

ic  solution  (which   does  not  oxidise   in  the  air),  some 

icose  be  added,  the  eerie  .solution,  which  in  the  first  place 

educed,  is  ultimately  converted  by  the  air  into  percerie 


-T   .almost   completely 


va'ue,   and   the   activity   of  the   latt 
disappeared. 

ThX  possesses  a  distinct  chemical  behaviour  which 
differentiates  it  from  thorium.  Ammonia  is  the  only  re- 
agent of  those  tried  capable  of  separating  it  from  the  latter. 
Ammonium  carbonate,  oxalic  acid,  and  sodium  phosphate 
give  precipitates  with  normal  activity,  and  the  residues 
from  the  filtrates  arc  inactive. 

Using  the  radioactivity  <.f  the  residues  from  the  filtrales 
after  precipitation  of  the  thorium  by  timraonin,  as  a  means 
of  determining  the  amounts  of  ThX  present,  it  was  found 
that  the  amounts  produced  in  varying  intervals  of  time 
between  succes.'.ive  precipitations  agree  with  the  require- 
ment that  ThX  is  being  continuously  produced  by  thorium 
compounds  at  a  constant  rate. 

The  rate  of  production  of  TbX  and  the  rate  of  decay  of 
its  activity  are  apparently  unatlectcd  by  known  agencies. 
Bjlh  changes  proceed  independently  of  the  chemical  and 
physical  conditions  of  the  molecule. 

The  source  of  the  energy  required  to  maintain  the 
radioactivity  of  thorium  over  indefinite  periods  is  there- 
fore to  be  found  in  a  chemical  change  producing  new 
types  of  matter. 

Many  of  the  results  obtained  by  the  authors  in  their 
investigation  of  the  thorium  emanation  are  now  capable  of 
explanation.  Emanating  poncr  appears  as  a  property  of 
ThX,  and  not  of  thorium,  and  is  proportional  to  the 
activity  of  the  ThX  present. 

The  present  result,  that  radio.ictivity  is  the  consequence 
of  changes — independent  of  the  conditions — in  "which  new 
types  of  matter  .are  formed,  leads  to  the  conclusion  that 
radioactivity  is  the  manifestation  of  sub  a'omic  chemical 
change. 
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Radio ■atlivity  of  Uriinivm.     F.  Soddy.     Proc.  Chem. 
Soc,  18,  [252],  120. 

DiTKiNT,  au  investigation  of  the  radioactivity  of  uniDiuin 
(conjointly  with  Rutherford),  great  differences  arose 
hetwcen  the  results  obtained  and  those  of  previous  woriiers. 
These  arc  traced  to  the  methods  employed  for  measuring 
radio- activity. 

The  a-  or  easily  absorbed  radiation  is  without  appreciable 
action  on  the  photographic  film,  and  contributes  by  fur  the 
major  portion  of  the  ionisation  eBeet  observed  by  the 
electrometer.  The  ;3-  or  penetrating  radiation,  on  the  other 
hand,  causes  the  whole  of  the  photographu'  effect,  but  being 
little  absorbed  by  gases,  and  constituting  but  a  small  pro- 
portion of  the  total  radiation,  its  ionisation  effect  cannot  be 
well  observed  by  the  electrometer  without  special  arrange- 
ments. 

UrX  possesses  all  the  /3-  with  nane  of  the  a  radiation,  the 
latter  being  completely  retained  by  the  uranium.  The  |8-  is 
wholly  deviable  in  the  magnetic  Held,  the  a-radiation  not 
nt  all. 

The  published  methods  of  Crookes  (loc.  cit.)  and  Becquerel 
(Comptes  Rend.,  1900,131,  137),  fail  to  remove  the  o-radiu- 
tion  of  uranium,  or  even  to  diminish  its  quantity.  As  in 
the  case  of  thorium,  this  constitutes  a  residual  activity, 
comprising  only  non-deviable  radiation,  and  it  has  not  yet 
been  found  possible  to  remove  it  by  chemical  means.  E.\- 
perimeut  shows  that  if  it  is  a  secondary  radiation  caused  by 
UrX,  it  must  take  over  a  year  to  decay  to  half  its  volue 
after  the  exciting  cause  is  removed.  It  seems,  therefore, 
more  probable  that  it  is  caused  hy  a  second  type  of  non- 
uranium  matter,  produced  from  the  uranium  by  the  same 
change  as  the  UrX. 

Baiiitm    and   Cidcimn ;    Allays    of ,   with  Cadmium. 

H.  Gautier.     Comptes  Rend.,  134,  [18],  1054— 105G. 

Strontidm  hydride,  prepared  by  the  author  (this  Journal, 
1902,  28,")),  from  the  strontium-cadmium  .alloy,  has  similar 
properties  to  Moissau's  calcium  hydride;  but  the  conditions 
of  its  formation  are  so  different  from  those  of  barium 
hydride,  prepared  by  Guntz  from  barium-amalgam,  that 
it  seemed  desirable  to  prepare  the  barium-cadmium  and 
calcium-cadmium  alloys.  These  are  obtained  in  the  same 
way  as  the  strontium-cadmium  alloy,  and  the  concentration 
of  barium  in  the  alloy  can  be  increased  to  45,  that  of 
calcium  to  55  per  cent.  These  two  alloys  are  much  more 
brittle  than  the  strontium  alloy,  but  their  deportment 
towards  other  substances  is  in  all  respects  similar  to  that 
of  the  l.-itter.— J.  T.  D. 

Alkaline   Earth    Melah ;    Conditions  of  Formation    and 

Stability   of  Hi/drides    :ind   Nitrides   if  the  .      H. 

Gautier.     Comptes  Rend.,  134,  [19],  1108—1111. 

TriE  absorption  of  hydrogen  by  the  cadmium  alloys  of 
these  metals  begins  at  about  the  same  temperature  for  all 
of  them  in  alloj  s  with  the  same  cadmium-content,  and 
is  lower  as  that  cadmium-content  is  lower.  The  three 
hydrides  begin  to  dissociate  at  the  same  temperature, 
075°  C,  and  the  rate  of  dissociation  increases  rapidly  as 
the  temperature  rises  above  that  initial  value.  The  hydrides 
of  barium  and  str(mtium  absorb  hydrogen  mechanically  at 
the  ordinary  temperature,  but  this  absorbed  gas  is  given 
off  again  in  vacuo,  or  on  slight  rise  of  temperature.  The 
three  metals  in  their  cadmium-alloys  combine  with  nitrogen 
only  at  a  much  higher  temperature  (600°  C.)  llian  that  at 
which  they  begin  to  combine  with  hydrogen,  and  the  nitrides 
so  formed  are  stahle  at  1,000'  C.  liarium  ami  strontium 
hydrides  absorb  nitrogen  mechanically  at  the  or.Unary 
temperature,  and  at  GOO'  C.  this  nitrogen  displaces  the 
hydrogen  of  part  of  the  hydride  ;  but  calcium  nitride  is 
only  formed  at  700°  C.,  above  the  dissociation-point  of 
the  hydride.— J.  T.  D. 

Silver  Chlorate  and  Soditim  Chlorate,  and  their  Solutions ; 

Mi.red  Crystals  of .  H.  W.  Foote.  Amer.  Clhem.  J., 

1902,27,  [5],  345— 354. 

ExPERiMKXTS  with  .sodium  and  silver  chlorates  showed  that 
the  composition  of  mixed  crystals  of  the  tno  chlorates  at 


the  mixing  limit  changes  with  a  change  in  temperature. 

The  percentage  of  sodium  chlorate  in  the  total  amount  of 
dissolved  chlorates  in  a  solution  is  greater  than  that  in  the 
mixed  crystals  from  the  solution  ;  but  as  the  temperature  is 
raised,  the  percentage  of  the  sodium  salt  in  the  solution 
becom3!  more  nearly  equal  to  that  of  the  same  compound 
in  the  mixed  crystals.  Silver  chlorate  may  be  obtained 
pure  by  recrystallising  the  mixed  chlorates;  but  pure 
sodium  chlorate  cannot  be  obtained  in  this  way,  for  the 
recrystallised  product  contains  more  silver  chlorate  than 
does  the  mother  liquor. — V/.  G.  M. 

Lead;  Chloro-,    Jjromo-,  and    lodoSulphnbismuthiles   of 

.     F.  Ducatte.     (-'omptes  Rend.,  134,   [18],  lOGl  — 

1063. 

The  author  heated  the  h.aloid  compound  of  lead  with 
bismuth  sulphide,  in  the  hope  of  getting  lead  sulpho- 
bismuthite.  In  this  he  was  not  successful,  but  he  ubtaiued 
well-crystallised  compounds  of  the  formula  — 

PbS.13i2S3.2lJiSX, 

where  X  =  CI,  Br,  or  I.  The  same  conqiounds  were 
obtained  by  direct  fu.sion  of  the  compound  15iSX,  with  the 
appropriate  amounts  of  lead  and  bismuth  sulphides.  Tbey 
form  steel-grey  needles,  of  density  C"4 — C'G,  permanent  in 
cold  air,  melting  and  oxidising  in  air  at  a  red  heat.  They 
are  partially  decomposed  by  boiling  with  water,  and  are 
readily  decomposed  by  dilute  acids  with  evolution  of 
hydrogen  sulphide. — J.  T.  D. 

Tartar  Emetic;  Electrolysis  of .     F.  v.  Ilemmelm.ijer 

Monatsh.  fur  Chem.,  1902,  23,  [3],  262—268. 

M.vRCiiAND,  in  1845,  reported  that  in  the  electrolysis  of 
cold  saturated  solution  of  tart;ir  emetic,  he  had  obtained  on 
the  anode  an  oxide  having  the  formula  Sh^Oj.  This  was 
afterwards  called  in  question  by  Bottger,  who  obtained  pure 
Sb  on  the  cathode,  and  after  a  long  ti.Tie  a  .slight  white 
deposit,  probably  of  antimonie  acid,  on  the  anode.  lo 
experiments  tried  by  the  author  under  different  conditions, 
the  antimony,  which  was  deposited  as  a  black  powder  at  the 
cathode,  detached  itself  and  sank  to  the  bottom  of  the 
\  essel,  where  after  a  time  crystals  of  tartar  also  separated. 
When  these  had  been  washed  away,  the  antimony  was  found 
to  be  accomp.inied  by  oxygen,  but  in  varying  quantities  in 
different  experiments.  It  is,  therefore,  unlikely  that  a  sub- 
oxide is  present;  it  is  rather  probable  that  the  antimony  is 
mixed  with  varying  quuutities  of  nntimonic  trioxide,  formed 
from  the  precipitation  of  tartar  emetic  by  a  little  of  the 
KOH  formed  at  the  cathode  from  K  there  deposited  with 
(he  Sb.— W.  G.  M. 

Acetylene ;  Electro -chemical  Studies  concerning  — ^. 
/. — Cathodic  Depolarisation.  J.  Billitzer.  Monatsh. fOr 
Chem.,  1902,  23,  [3],  199-2IG. 

The  results  of  the  work  are  thus  summarised.  With 
electrodes  of  platinised  platinum  acetylene  acts  as  a 
depolariser,  the  products  of  the  action  being  ethylene 
and  ethane.  Within  certain  limits  of  potential,  ethylene 
can  be  produced  quantitatively  from  acetylene,  whilst  at 
higher  potentials,  mixtures  of  ethylene  and  ethane,  and 
finally,  of  these  two  substances  with  hyrlrogen  are  producfd. 
With  pl.itiuum  electrodes,  the  introduction  of  acetylene  and 
other  gases  causes  an  increase  in  the  dischargepotenlial  of 
hydrogen^ apparentlv  in  consequence  of  a  reduction  in  the 
ionic  concentration.  In  sulphuric  acid,  with  mercury 
cathodes,  acetylene  yields  traces  of  alcohol. —  W.  G.  M.        ' 

Alcohols,   Monovalent  Fatty ;     Flashing  Points  of 

and  of  their  Aqneous  Solutions.    P.  N.  Raikow.     Chem.- 
Zeit.,  1902,  26,  [39],  436-439. 

SiNXE  his  communication  on  the  "flashing  points''  of 
diflferent  common  organic  compounds  (this  Journal,  1899, 
528),  the  author  has  made  experiments  lo  determine  the 
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relationship  between  the  "  flashing  point "  and  the  molecnlar 
weight  and  structure  of  the  different  members  of  a  homolo- 
gous series  of  fatty  alcohols. 

The  determinations  of  the  ignition  temperature  were 
made  in  Abel's  petroleum  tester,  in  which  the  waterbath 
was  corapletelv  filled,  and  the  air-bath  half  filled  with  water. 
The  results  thus  obtained  are  given  in  a  table. 

Trom  the  results  obtained,  it  appears  that  the  "  flashinr; 
points  "  of  the  .ibsolute  alcohols  rise  with  the  boiling  point, 
except  in  cases  of  differences  in  the  structural  composition 
as  illustrated  by  the  butyl  alcohols.  The  increase  in  the 
temperature  of  ignition  on  dilution  is  not  proportional  to 
the  degree  of  dilution,  but  in  the  ease  of  alcohols  miscible 
with  water  in  all  proportions,  falls  up  to  a  certain  point  and 
then  rises.  The  "  flashing  points  "  of  mixtures  which  are 
incomplete  except  in  certain  definite  proportions,  and  the 
abnormal  behaviour  of  tertiary  butyl  alcohol  arc  also  illus- 
trated by  curve  diagrams. 

Although  the  "flashing  point  "  curves  of  allyl  and  propyl 
alcohols  were  almost  identical,  yet  the  limit  of  inflammability 
of  the  former  (2  to  1  per  cent.)  was  considerably  lower 
than  that  of  the  latter  (4  to  3  per  cent.). — C.  A.  M. 

Ferments;  Inorganic  Mcintosh.    J.  Phys.  Chem., 

6,  15—44.     Chem.  Centr.,  1903,  1,  [18],  1041. 

As  a  supplement  to  Bredig's  work  (this  Journal,  1900, 
11.55;  1901,  376,  845)  the  Kuthor  has  examined  the 
catalytic  influence  of  colloidal  silver  solutions  on  the 
decomposition  of  hydrogen  peroxide.  It  was  found  that 
colloidal  silver  decomposes  hydrogen  peroxide  in  acid  and 
neutral  solution ;  the  silver  in  the  course  of  the  reaction 
dissolves,  and  thus  loses  its  catalytic  action,  but  this  is 
again  regenerated  by  the  addition  of  alkali.  The  silver 
solution  loses  its  activity  on  standing.  On  the  other  hand, 
in  presence  of  alk.ali  the  catalytic  action  appears  to  be 
independent  of  the  age  of  the  solution.  The  catalytic 
.".ction  is  greater  in  alkaline  solutions  ;  it  attains  a  maxi- 
mum just  as  has  been  observed  with  gold,  platinum,  and 
various  organic  ferments.  By  increasing  Ihe  temperature 
the  decomposition  is  greatly  accelerated  ;  light  is  without 
influence.  A  X;  24,000  solution  of  Carey  Lea's  silver  proved 
to  be  about  as  active  as  a  1;GO,000  solution  of  colloidal 
silver.  The  addition  of  substances  which  form  with  the 
silver,  compounds  which  are  not  decomposed  by  hydrogen 
iperoxide,  has  a  retarding  effect  on  the  decomposition.  The 
:;atalytic  action  is  increased  by  the  addition  of  mercury 
;;alts,  owing  to  the  reduction  of  the  latter  to  mercury, 
^hich  in  alkaline  solution  accelerates  the  decomposition  of 
hydrogen  peroxide. — A.  S. 

trobarco;  The  Aromu  of  — — .  S.  Friinkel  and  A. 
'  Wogrinz.  Monatsh.  fiir  Chem.,  1902,  23,  [3],  236— 
'   238. 

i'he  strength  of  the  physiological  effects  of  tobacco  when 
moked  is  not  proportional  to  the  amount  of  nicotine 
.resent.  Pictet  and  Rotscky  and  others  have  obtained 
Ither  alkaloids  by  tlie  distillation  of  tobacco,  and  Barral 
las  found  the  volatile  nicotianinc  to  contaiu  C  71'52, 
K  8"23,  X  7  12  per  cent.,  from  wliich  Gerhardt  has 
iscribcd  to  it  the  formula  (-^illj.N.iOi.  The  authors,  by 
'istilling  about  1  kilo,  of  tobacco  with  steam,  obtained  a 
•lilky  distillate  with  a  very  fine  aroma,  but  this  distillate 
uve  no  crystalline  deposit  like  those  described  by  the 
|der  authors.     Mercuric  chloride,   silver  nitrate,  phospho-   | 

iiD^lic  acid,  lead  acetate,  and  picric  acid,  however,  gave 
recipitates  with  the  distillate.  The  picrate,  after  repeated 
crystallisation  from  hot  water,  formed  small  yellow  silky 
'..■edles,  melting  at  214' C,  with  difficulty  soluble  in  cold, 
It  readily  dissolved  by  hot,  water  or  alcohol.  Elementary  | 
lalysis  showed  them  to  contain  C  43  1,  H  3  42,  and 
19'88  per  cent.  It  is  evident  that  the  cause  of  the 
oma  of  tobacco  is  a  volatile  alkaloid  not  identical  with  I 
30tine.— W.  G.  M. 


Essays  in  Histobic.u:  Chemistry.  By  T.  E.  Thokpb, 
C.B.,  LL.D.,  F.E.S.,  Principal  of  the  Government 
Laboratory,  London.  Maumillan  and  Co.,  Ltd.,  London. 
1902.  Price  12s.  nett.  The  Macmillan  Compauv,  New 
\'ork.  ■ 

This  work,  of  large  8vo  size,  is  a  collection  of  eighteen  of 
the  best-known  essays  of  Prof.  T.  E.  Thorpe.  They 
form  the  substance  of  lectures  and  addresses  given  at 
various  times  during  the  last  twenty-five  years.  The  book 
contains  preface,  fable  of  contents,  and  subject-matter  filling 
582  pages.  The  subjects  treated  of  are  as  follows:— I. 
Robert  Boyle.  II.  Joseph  Priestley.  III.  Carl  Wilhelm 
Seheele.  IV.  Henry  Cavendish.  V.  James  Watt.  VI.  A.  L. 
Lavoisier.  VII.  Priestley,  Cavendish,  Lavoisier  and  La 
Revolution  Chimiquc,  &c.  VIII.  Michael  Faraday.  IX. 
Thomas  Graham.  X.  Fr.  W'ohler.  XL  J.  B.  A.  Dumas. 
XII.  Hermann  Kopp.  XIII.  Victor  Meyer.  XIV.  D.  Iv. 
Mendeleeff.  XV.  St.  Cannizzaro.  X\I.  Rise  and  Develop- 
ment of  .Synthetical  Chemistry.  XVII.  Progress  of  Chemis- 
try in  Great  Britain  and  Ireland  during  the  Nineteenth 
Century.  XVIII.  Development  of  the  Chemical  Arts  during 
the  Reign  of  Queen  Victoria. 

Ti:.\T-l!ooK  OF  Physiological  .vxd  Pathological 
t  Chemistry,  in  Twenty-vine Lbcttkes,  for  Physicia.vs 
AN-D  Sttoexts.  By  G.  Buxge,  Professor  of  Physiological 
Chemistry  at  Basel.  Second  English  Edition,  translated 
from  the  Fourth  German  Edition  by  II.  A.  Starling, 
and  edited  by  E.  H.  Starli.xg,  JI.D.,  F.R.S.  ICegaii 
Paul,  Trench,  Trubner,  and  Co.,  Ltd.,  I'atcrnoster  House, 
Charing  Cross  Road.     1902.     Price  16*. 

I  This  treatise  contains  prefaces,  table  of  contents,  447  pa£;e3 

I  of  subject-matter,  and  alphabetical  indexes  of  subject- matwr 
and  authors. 

Translation  of  Professor  Bunge's  lectures,  which,  as  slated 
in  the  prefiice,  "  have  had  a  great  influence  on  physiological 
thought  both  here  and  abroad."  "  They  have  served  to 
spread  the  methods  of  thought  of  Schmiedeberg's  school, 
and  to  render  more  effective  the  work  of  men  in  other 
laboratories." 

Les  Nocveactes  Chijiiqces  pour  1902.  Kouveaus 
Appareils  de  Laboratoire ;  Mcthodes  Xouvelles  de 
Recherches  Appliijuees  :i  la  .Science  et  a  I'Industrie. 
Par  Cajiille  Poulenc,  D.  es  Sc.  Libraire  J.  B.  Bailliere 
et  Fils,  19,  rue  Hautefcuille.  Poulenc  Frcres,  92,  rue 
Vieille  dn  Temple,  et  boul.  St.-Germain,  122.  1902. 
Price  4  frs. 

.Small  8vo  volume,  containing  preface,  327  pages  of  . 
subject  matter  illustrated  with  214  wood  engravings  ;  table 
of  contents,  and  alphabelical  index  of  subjects.'  The 
matters  treated  of  refer  chiefly  to  the  forms  of  apparatus 
and  methods  of  using  them  in  chemical  physics,  and  in 
pure  and  especially  applied  chemistry.  I.  General  Appli- 
cations of  Physics  .and  Chemistry.  II.  Various  Forms  of 
Laboratory  Apparatus  (Heating,  Refrigeration,  Extraction, 
Filtration,  Vacuum,  and  Compressed  Air.  Gas  Generation' 
Gas  Purifying,  &c.).  III.  Electricity  (Electric  Heatin?' 
Measuring,  &e.).  IV.  Chemical  Analvsis  (Durctte's, 
Pipettes,  Gas  Analysis,  Sugar  Analysis,  "Metallurgy  and 
Fuel,  Foodstuff.s,  Medical  Analysis).     V.  Bacteriology. 

The  Textile  Fibres  op  Commerce.  A  Handbook  on 
the  Occurrence,  Distribution,  Preparation,  and  Uses  of 
the  Animal,  Vegetable,  and  Mineral  Fibres  used  in 
Cotton,  Woollen,  Paper,  Silk,  Brush,  and  Hat  Manufac- 
tures. By  William  I.  Hanxan.  Charles  Griflin  and 
Co.,  Ltd.,  Exeter  Street,  Strand,  London.  1902.  Price  9s. 

8vo  volume,  containing  preface,  list  of  illustrations,  and 
subject-matter  filling  328  pages,  with  an  appendix  of  one 
page,  and  the  alphabetical  index.  There  are  149  engravings, 
illustrating  the  fibres  of  various  kinds  of  textile  materials,' 
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Si.c.  The  subjects  treated  of  include  the  following  : — 
VKfiCTABLE  Fihees,  Tlax,  Hemp,  Jute,  Itaojie  ;  Vegetable 
Silk,  Cotton  ;  I'aper  Fibre  I'lants  ;  ISrush  and  Hat  Materials. 
A.MMAi-  Fibres,  Silk,  Wool,  Hat  and  Fur  Fibres. 

A  Text-Book  of  Inorganic  Ciiemistrt.  By  Dr.  A.  F. 
HoLi-E.MAN,  I'rof.  Ord.  in  the  University  of  Groninfren, 
Netherlands.  Translated  by  H.  ('.  Cootkr,  I'h.l).  Fir.st 
Edition.  John  Wiley  and  Sons,  New  York.  1902. 
Price  10s.  Gd.    Chapman  and  Hall,  Ltd.,  London. 

Tins  work  on  Inorganic  Chemistry  was  written  by 
HoUeman,  as  stated  in  the  preface,  mainly  to  bring  in  and 
aocentuale  the  modern  views  of  van't  Hoff,  Ustwald, 
Arrhenius,  and  others.  It  contains,  besides  the  preface 
and  table  of  contents,  subject-matter  filling  446  pages,  a 
chemical  chart,  and  the  alphabetical  index.  There  are 
83  illustrations.  The  more  interesting  introductory  portions, 
with  some  subsequently  introduced,  deal  with  the  following 
subjects : —  I.  Physical  and  Chemical  Processes.  II. 
Chemical  Operations.  III.  The  Elements.  IV.  Oxygen. 
V.  Hydrogen.  VI.  The  Conservation  of  Matter.  VII. 
Compounds  and  Mixtures.  VIII.  Phenomena  accompany- 
ing the  Formation  or  Decomposition  of  a  Compound. 
IX.  Explanation  of  the  Constant  Composition  of  Com- 
pounds, Atomic  Theory,  &c.  X.  Stoichiometrical  Calcula- 
tions. XI.  Molecular  Weight  from  the  Measurement  of 
the  Depression  of  the  Freezing  Point  and  Elevation  of  the 
Boiling  Point.  XII.  Thermochemistry  (Law  of  Hess.  Le 
Chatelier's  Rule.  Van't  Hoff's  Principle  of  Mobile 
Equilibrium.)  XIII.  Methods  of  Determining  Atomic 
Weights  (Laws  of  Dulong  and  Petit,  Neumann  and 
Mitscherlich).  In  tlie  rest  of  the  work  the  subjects  follow 
in  much  the  same  order  as  in  tiie  usual  works  on  inorganic 
chemistry,  but  the  treatment  is  based  on  the  modern 
theories,  and  they  are  const mtly  applied  "  for  the  explana- 
tion of  the  facts  communicated." 

The  Elements  of  Physical  Chemistry.  By  J.  Living- 
ston E.  Morgax,  Ph.D.  Second  Edition,  revised  and 
enlarged.  John  Wiley  and  Sons,  New  York.  Chapman 
and  Hall,  Ltd.,  London.     19U2.     Price  Ss.  6</. 

SsiALT,  8vo  volume,  containing  prefaces  to  the  first  and 
second  editions,  table  of  contents,  and  text  covering  322 
pages.  The  final  chapter  comprises  a  series  of  problems, 
filling  22  pages.  It  is  followed  by  the  alphabetical  index. 
There  are  23  illustrations. 

The  subjects  treated  of  are  as  follows  : — I.  Introduction. 
II.  The  Gaseous  State.  III.  The  Liquid  State.  IV.  The 
Solid  State.  V.  Solution.  VI.  Thermochemistry.  VII. 
Chemical  Change;  (o)  Equilibrium;  (t)  The  Koleof 
the  Ions  in  Analytical  Chemistry;  (c)  Chemical  Kinetics. 
VIII.  Phases.  IX.  Electro-chemistry:  («)  Migration  of 
the  Ions;  (6)  Conductivity  of  Electrolytes;  (c)  Electro- 
•   motive  Force;  {d)  Electrolysis  and  Polai-i.sation. 


The   figures  are  in  short  tons   (2,000lb.),  except  where 
otherwise  noted : — 


Trod  net. 


^lagnetic  iron  ore 

liog  iron  ore 

Chrome  iron  ore 

Copper  ore 

Galena 

Asbestos 

Asbestic 

Mica  (thumb-trimmed) 

Mica,  raw 

Ochre,  calcined 

Graphite,  prepared 

Graphite,  raw 

Feldspar 

Sulphate  of  baryta 

phosphate 

Gold  (ounces) 

Slate  (squares) 

Slag-stones  (sq.  .vds.)  . . 

Cement  (barrels) 

Granite 

Totals 


I.-~GENERAL. 

MiXERALS    OF   MiLO    (GkEEK    ARCniPELACO). 

Foreign  Office  Annual  Series,  No.  2788. 

The  principal  exports  of  Milo,  in  1901,  were  6,090  tens  of 
manganese  ore,  valued  at  8,741/.,  shipped  to  the  United 
Kiiiodom,  Belgium,  and  Laurium,  in  (ireece ;  783  tons  of 
sulphur,  valued  at  3,000/.,  sent  to  Greek  ports  ;  2,123  tons 
of  kaolin,  valued  at  102/.,  to  Italy;  and  SOS  tons  of  gypsum, 
valued  at  740/.  to  Greek  ports. 

Mineral  Pboddction  of  Quebec  (Canada). 

Eny.  and  Mining  J.,  May  17,  1902. 

The  report  of  the  Inspector  of  Mines  of  Quebec,  gives 
the  mineral  production  of  that  province  for  the  year  1901. 


WaKea 
Paid. 

Naof 
Work- 
men. 

Dols. 

1,200 

10 

2S,978 

120 

]  2.000 

90 

82.0110 

250 

22,900 

Sil 

55:i,000 

1,577 

35,000 

150 

7,500 

51 

2,500 

25 

2.600 

5 

1,850 

7 

7.838 

35 

0,400 

40 

1,94* 

8 

8,000 

35 

92,000 

350 

865,110 

2.792 

Quantity      Gross 
Used.        Value. 


1,000 

14,439 

1.274 

20,2<lli 

227 

33,4«li 

G,83l 

70 

65 

1,2,53 

31 

63 

420 

533 

1,033 

SO 

3,170 

3,000 

17,000 


Dols. 
2,000 

28,978 

10,744 

126.600 

9,277 

1,274,315 

10,114 

30,0011 
3,600 

14,595 
S,100 
1,590 
1,271 
2.!I76 
C,280 
1,410 

12.2.52 
2.700 

28.000 
140,000 


1,727,731 


Imports  of  Tanoieu  (Morocco). 

Foreign  Office  Annual  Series,  No.  2787. 

Candles. — Candles  were  imported  almost  entirely  from 
the  United  Kingdom,  but  to  the  extent  of  only  6,236  cases, 
during  1901,  as  compared  with  8,336  cases,  during  1900; 
none  came  from  Belgium.  The  decrease  is  owing  to  the 
greater  facilities  for  sending  goods  direct  by  sea  to  Larairhe 
and  Tetuan. 

Chemicals  and  Drugs. — Chemicals  and  drugs  came  from 
France,  w  ith  the  exceptioii  of  240/.  worth  of  soda,  &c.,  from 
the  United  Kingdom. 

Glass  and  Glassware. — The  value  of  the  amount  of 
glass  and  glassware  imported  during  the  year  was  con- 
siderably more  than  in  1900. 

France  contributed  2,7T3/. ;  Belgium,  970/.;  and  the 
United  Kingdom,  731/. 

Matches. — The  tot.al  value  of  matches  imported  w.is 
valued  at  3,217/.,  of  which  1,360/.  came  from  Italy,  888/. 
from  France,  815/.  from  Germany,  and  145/.  from  the 
United  Kingdom. 

Oils. — Cotton-seed  oil,  2,099/.,  came  from  Fr.iiicc  and 
the  United  Kingdom  ;  linseed  oil,  867/.,  from  France  aai 
the  United  Kingdom  ;  olive  oil,  693/.,  from  France  anl 
Spain;  petroleum,  l,98.i/.,  chiefly  from  Austria-Hungary. 

Paper. — The  total  value  of  stationery  was  5,162/.,  of 
which  3,413/.  came  from  France,  the  rest  from  the  United 
Kingdom,  German}',  and  .Spain.  The  principal  items  were 
writing  paper,  of  which  France  sent  1,877/.  worth;  Ger- 
many, 442/.  worth  ;  and  the  United  Kingdom  only  174/. 
worth;  brown  paper  from  France  to  the  value  of  367/,; 
Germany,  275/.  Paper  for  wrapping,  exclusively  from 
France,  to  the  value  of  448/. 

Sugar. — Sugar,  to  the  total  value  of  3  1,358/.,  shows  on 
increase  of  2,662/.  Austria-Hungary  was  mainly  responsible 
for  this.     France  sent  loaf  sugar  to  the  value  of  10,626/. 

Simdries. — The  principal  items  were:  cement,  1,294/.. 
from  France  and  Belgium;  gypsum,  44  7/.,  from  France: 
perfumery,  1,135/.,  from  the  United  Kingdom,  France. 
Germ;iny,  :ind  HoUaml ;  saddlery,  435/.,  from  the  United 
Kingilom. 

Trade  op  Chinki.ang  (China). 
Foreign  Office  Annual  Series,  No.  2797. 

Foreign  soda,  amounting  to  29,483  owts  ,  and  valued  n 
10,694/.,  appears  for  the  first  time  as  a  separate  entry  in  tli 
import  returns.  The  Chinese  have  long  used  soda,  but  tb 
na'ive  article  i.s  inferior.      A  well-known  British  firm  c 
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chemical  mauufacturers  have  tried  their  sodas,  which  they  | 
ure  able  to  produce  very  cheaply,  on  the  China  market,  with   I 
immediate  success.     This   fir.ii's  carbonate  of  soda  (soda 
ash)  is  more  than  99  per  cent,  pure,  whilst  the  best  native 
carbonate  only  reaches  67  per  cent.,  and  the  average  soda  ash 
is  only  about  50  per  cent.  pure.    Another  branch  of  business 
which  this  firm  hope   to  extend  is    the   sale   of  chemical 
fertilisers,  ond  object  lessons  are  being  given  by  their  agent   j 
on  wheat  fields  in  the  neighbourhood  of  Chinkiang,  one  half   , 
of  a  field  being  eheniically  fertilised,  and  the  other  half 
being  dealt  with  by  the   farmer  in  his  own  way.     If  the 
superiority  of  the  fertilised  portions  is  in  any  way  marked, 
ft    bright "  future    for    these    products    in   China   may   be 
looked  for. 

Among  articles  of  native  import  maybe  noticed  vegetable 
tallow  (6IJ,7G0/.),  obtained  from  the  fruits  of  the  female 
varnish  tree  QRhus  rernicifera'),  and  wood  oil  (119,515/.), 
es|iressed  from  the  seeds  of  the  Aleuritcs  cordata. 

An  import  of  sugar,  foreign  aud  native  (439,700/.),  is 
worthy  of  mention. 

.\raoDg  the  staple  articles  of  export  are  beancake,  earth, 
nuts,  and  earth-nut  oil,  which  shoived  a  large  advance  for 
.  1901. 

I  Cisrojis  Decisions  Im  Italit. 

I  The  following  is  a  list  of  some  decisions  affecting  the 
application  of  the  Italian  Customs  Tariff ;— ' 

Cardboard,  formed  of  sheets  of  p.irchment-paper  glued 
ICelher,  is  dutiable  as  "  fine^cardboard  of  coloured  paper," 
urnler  No.  194?)  of  the  Tariff,  at  the  rate  of  40  lire  per 
100  kilos.  (16.9.  3(/.  per  cwt.). 

Coinpo-boards  are  dutiable  as  "  common  cardboard," 
.under  No.  194f/  of  the  Tariff,  at  the  rate  of  2  lire  per 
100  kilos.  (9|rf.  per  cwt.). 

Oleomargarine,  or  margarine,  not  fit  for  consumption  as 
I  substitute  for  butter,  is  free  of  duty  under  Xo.  334  of  the 
Tariff. 

Essential  oil  of  Cajeput  is  dutiable  as  a  "  volatile  oil, 
menumeiated,"  under  No.  9e  of  the  Tariff,  at  the  rate  of 
i  lire  per  kilo.  (Is.  Id.  per  lb.). 

Neutral  oxalate  of  potassium  is  dutiable  as  a  "  chemical 
,'roduct  unenumerated,"  under  No.  59  of  the  Tariff,  at  the 
i-ate  of  10  lire  per  100  kilos.  (4s.  Ofrf.  per  cwt.). 


Imports  and  Estokts  op  Hankow  (China). 
Foreign  Office  Annual  Series,  A'o.  U795. 

Aniline    dyestuSTs,   in  sympathy    with  piece-goods,  rose 

laiost  to  the  unprecedented  tigure  of  1899. 

Matches  from  Europe  have  dwindled  to  1,333  gross,  and 

apanese  to  18,885   gross,    possibly  from   overstocking  in 

irevious  years,  as  114,990  gross  went  inland  under  transit 

183.      Shanghai   matches    proved    unable    to    face    local 

jmpetition,  as  only  7,500  gross  ave  entered  in  the  return. 

j'  Fair   likin    charges    enabled    foreign    refined    sugar   to 

[)mpete  witli   the  Swatow  produce,  though  the  imports  of 

}>reign  brown  aud  white  sugars  are  far  short  of  the  average 

()to  1898.     The  amount  of  refined  sugar  sent  up  under 

!isswas41,994  cwts.,  as  against  19,933  cwts.,  Hunan  taking 

ur  times,   Houan  and  Shensi   twice  last  year's  amoUEt. 

ative   candv  again   showed   a   consider.able    decrease,    to 

5  cwts.,  as  against  1,188  cwts. 

The  import   from  Kewkiang  of  over  940  cwts.  of  liquid 
idigo  is  a  new  item. 
'  kThe  import  of  morphia,  which  was  only  3,328  and  .3,643  oz. 
the  two  previous   years,  sprang  up   to  5,570  oz.,  and  a 
tie  was  even  re-exported  westward. 

Adverse  circumstances  caused  the  diminished  figures  for 
■  export  of  albumin  and  egg  yolk,  1,013  and  4,782  cwts., 
against  2,825  aud  22,533  cwts.  in  1900.  Only  one  factory 
itinues  working  against  a  glutted  home  market,  and  an 
rav.igaut  local  price  for  eggs.  The  trade  may  revive 
the  importation  of  foreign  salt  mi.xed  with  borax  is 
"mitted. 

The   export    of    antimony    ore,    partly    treated    at    an 
'  iblishment  on  ths  \Vuch.ing  bank  of  the  Yacgtse,  fell 


from  4,353  to  3,304  tons,  and  none  came  down  from  the 
interior  under  transit  pass.  This  was  probably  due  to  the 
floods  of  last  summer. 

Of  the  oils — bean,  earth-nut,  sesamum  seed,  tea,  and 
wood — only  the  second  showed  an  increase,  but  the  value  of 
these  commodities  rose  to  16  per  cent,  of  the  exports  to 
Chinese  ports.  The  price  of  wood  oil  remained  prohibitive 
for  several  months,  but  in  spite  of  the  heavy  leakage  on 
board  of  steamers,  a  brisk  trade  was  latterly  done  with 
foreign  countries. 

The  demand  for  sefamum  seed  for  "olive  oil  "  making  is 
maintained,  and  52,589  cwts.  of  rape-seed  were  also  exported 
for  oil  making. 

II.— FUEL,   GAS,   AND   LIGHT. 

Nvtdhal  Gas  in  Inox  and  .Steel  Works  in  thR 
United  States. 

Eng.  and  Mining  J.,  May  10, 1902. 

The  Directory  just  issued  by  the  American  Iron  and  Steel 
Association  shows  that  a  larger  number  of  iron  and  steel 
plants  were  using  natural  gas,  in  1901,  than  in  1898,  the 
exact  number,  in  November,  1901,  being  110,  with  seven 
additional  natural  gas  plants  in  course  of  erection,  as  against 
91  plants  using  natural  gas  in  June,  1S98,  and  two  in  course 
of  erection.  The  number  of  plauts  using  natural  ga-^,  in 
1901,  was  larger  than  has  been  noted  in  any  previous 
edition  of  the  Directory,  the  nearest  approach  to  it  being 
104  plants,  in  1889. 

IX.— BUILDING  MATERIALS,  Etc. 

Mica  Mixing  in  India. 
Eng.  and  Mining  J.,  Mag  10,  1902. 

It  is  stated  in  Indian  Engineering  that,  with  a  view 
to  discourage  speculation,  the  Madras  Bo.ard  of  Revenue 
has  amended  the  mica  rules  by  requiring  that  applications 
for  mica  mining  leases  shoald  hi  accompanied  by  a  de|iosit 
of  500  rupees,  or  such  sum  as  the  Government  might  fix. 

X.^METALLURGY. 

MoNAZITE   in   BliAZIL. 

U.S.  Cons.  Reps.,  Mag  9,  1902. 

The  lirazilian  Government  has  recently  granted  to  a 
German,  for  10  ye.ars,  the  exclusive  right  to  develop  the 
moaazite-sand  deposits  along  the  eoixst  of  Urazil  ;  a  coto- 
paiiy  is  b^ing  organised  at  lierlin  for  the  purpose  of  acquir- 
ing control  of  this  monopoly,  and  for  exploiting  similar 
dejiosits  elsewhere. 

Platinum  Mining  in  Buitisii  Colimbia. 

U.S.  Cons.  Reps.,  May  8,  1902. 

Platinum  has  long  been  mined  in  the  Similkameen,  about 
iJO  miles  east  of  Vancouver.  Chinamen  hive  been  f  o 
15  years  recovering  platinum  from  the  placer  deposits  o 
the  Tulameen  River,  and  also  of  Granite  Creek.  A  com- 
pany has  just  been  formed  to  develop  the  platinum  claims 
in  that  vicinity,  and  it  will  begin  operations  at  once.  It  is 
propo.sed  to  wjrk  a  tract  of  320  acres  on  Slate  Creek. 
Slate  Creek  is  ju-t  over  the  divide  of  the  Sinsilkameen 
River,  on  the  Washington  side,  bat  operations  will  be 
extended  into  British  Columbia  territory  also. 

The  proportion  of  precious  metals  in  the  gravel,  as 
shown  by  a-says  made  by  the  Slate  Creek  Hydraulic  Co., 
is  about  two  thirds  gold  to  one-third  coarse  platinum. 
Sjnie  of  the  nuggets  are  as  large  as  the  little  finger  of  a 
min's  hand.  The  gravel  runs  25  cents  to  the  yard  in 
platinum  and  gold. 

Another  deposit  of  platinum  is  also  said  to  have  been 
discovered  in  Kennedy  Mountain,  near  Princeton,  British 
Columbia.  Samples  of  the  gravel  have  been  sent  east  for 
assay,  and  the  tests  have  proved  satisfactory. 
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Tin  and  Tin  Ore  Exports  prom  the  Vedebated 
Malay  States. 

Bd.  of  Trade  J.,  May  22,  1902. 

According  to  the  Straits  Budget  of  the  17th  April, 
119,186  piciils  of  tin  aud  tin  ore  were  exported  from 
Federated  Malava  iu  January  last,  as  against  128,809  piculs 
in  .lannary,  1901.  The  duty  collected  wa'i  1,020,393  dols., 
a  falling-off  of  125,948  dols.  as  compared  with  January 
1901. 

Mf.tal  Production  of  Pjiiladelphia  (United  States). 
Foreign  Office  Annual  Series,  No.  2798. 

The  production  of  basic  pig  iron,  in  1901,  W£S  1,448,8.50 
tons,  as  agaiust  1,072,376  tons,  in  1900. 

The  production  of  spiegeleison  and  ferromanganese,  in 
1901,  was  291,461  tons,  as  against  255,977  tons,  in  1900. 

The  production  of  charcoal  pig  iron,  in  1901,  was 
3C0,147  tons,  as  against  339,874  tons,  in  1900.  The  produc- 
tion of  mixed  charcoal  and  coke  pig  iron,  in  1901,  was 
23,294  tons,  as  against  44,608  tons,  in  1900. 


"  Partiniuji  "  IN  France. 

E7ig.  and  Mining  J.,  May  17,  1902. 

The  Journal  de  I'Eleclroli/se  says  that  this  material  is 
an  alloy  of  aluminium  and  tungsten.  It  is  now  largely 
used  in  automobile  construction.  Most  vehieles  at  the  last 
Paris  show  had  partinium  bodies.  The  alloy  is  very  light 
and  strong. 

Manganese  Ore  in  India. 

Fng.  and  Mining  J.,  May  17,  1902. 

Indian  Engineering  reports  that  manganese  ore  is  notv 
being  mined  at  Xagpore,  and  exported  from  Borab.aj-.  This 
production  adds  considerably  to  the  quantity  exported, 
which  has  heretofore  come  from  the  mines  of  Vizigapatam. 
Indications  of  Jiiauganese  deposits  have  been  found  in 
the  IShandara  and  Balaghit  districts,  and  explorations  are 
being  made. 

Iron  Oiies  op  Brazil. 

-  H.  K.  Scott.     Iron  arid  S'.eel  Inst.,  Spring  Meeting,  1902. 

The  author  describes  some  huge  iron  ore  deposits  in 
the  neighbourhood  of  the  well-known  manganese  deposits 
situated  in  the  State  of  Minas  (ieracs,  Urazil,  about 
310  miles  from  llio  de  Janeiro.  One  deposit,  outcropping  at 
the  top  or  the  side  of  a  mountain  range,  consists  of  almost 
pure  ha'matite,  whilst  a  second  series  of  mountains  contains 
chiefly  magnetite.  The  ores  from  the  former  may  be 
divided  into  three  classes  : — 1.  Massive  hicmatite  ;  2.  Mica- 
ceous iron  schists;  and  3.  Hubble  or  conglomerate  ores, 
which  are  the  result  of  the  weathering  of  the  other  classes, 
and  especially  of  the  second.  The  massive  luematite  occurs 
in  large  beds,  30  to  50  yards  in  thickness,  and  contains  from 
66  to  70  per  cent,  of  metallic  iron,  a  smi  11  percentage  of 
silica  and  alumina,  aud  minute  quantities  of  phosphorus 
and  sulphur.  The  ores  have  been  worked  in  a  small  w.ay 
by  the  natives,  who  prefer  the  second  class  ore  to  the 
massive  haematite,  owing  to  its  easier  reduction  in  the  small 
( 'atalan  type  of  furnace  used.  Recently,  a  10-metre  blast- 
furnace has  been  at  work,  making  5  tons  of  pig-iron  per 
day,  containing  0'13  per  cent,  of  phosphoius  and  less  than 
0-01  per  cent,  of  sulphur.  The  industry  is  retarded  by  the 
want  of  a  satisfactory  fuel,  the  supply  of  charcoal  being 
irregular  and  expensive,  although  wood  is  plentiful. 
Moreover,  owing  to  the  insuiBciently  high  temperature  of 
the  blast  and  the  purity  of  the  ore,  the  pig-iron  does  not 
contain  suthcient  silicon  or  phosphorus  for  foundry  pur- 
poses, although  quite  suitable  for  chill  castings.  Blast- 
furnaces are  now  being  erected  at  liio  de  Janeiro  to  smelt 
the  ore  with  coke  from  Pocahontas  coal,  and  success  with 
them  is  anticipated,  especially  with  the  rubble  ores,  which 
are  more  phosphoric  than  the  others. 


The  dilUculties  of  mining  are  very  slight,  and  the  Central 
Ilaihvay  runs  through  the  district.  The  value  of  the  ore  is 
estimated  at  22s.  per  ton,  as  compared  with  llubio  ore  at 
1 5s.  6d.  at  English  ports.  The  expense  of  delivery  in 
England  would  be  ISs.,  made  up  as  follows: — Extraction 
administration,  &c.,  2s. ;  transport  to  Rio,  6.?. ;  handlinn-  in 
Rio,  !.■>-.;  and  ocean  freight,  9s. ;  thus  leaving  4s.  per  ton 
for  contingencies,  interest  on  capital,  and  profit. — A,  \V. 

Zinc  Dust  and  Antimony  Sulphide:  Customs 
D£CISIO^s  IN  the  United  States. 

Bd.  of  Trade  J.,  May  28,  1902. 

Zinc  Dust. — Zinc  dust,  or  indigo  auxiliary,  is  free  of 
duty  under  par.  482  of  the  Tariff,  as  "  an  article  in  a  crude 
state  used  in  dyeing,  not  specially  provided  for.'' 

Sulphide  of  Antimony. — The  product  of  antimony  ore 
produced  by  removing  the  gangue  or  slag  by  heat  is  the 
crudest  form  of  sulphide  of  antimony  known  to  commerce, 
and  is  entitled  to  free  entry  under  the  provisions  of  p.4r. 
476  of  the  Tariff. 

Platinum  in  New  South  Wales. 
J.  Soc.  Arts,  1902,  50,  [25S3],  598. 

Although  platinum  i-i  more  or  less  plentiful  in  New  .South 
Wales,  the  quantities  at  present  obtained  are  limited,  the 
output,  in  1900,  being  only  530  oz.,  valued  at  1,007/. ;  and  the 
total  quantity  raised  since  the  beginning  of  189  4,  8,295  oz., 
valued  at  12,432/.  The  great  ditlieulty  is  the  scarcity  of  water 
in  the  districts  in  which  the  metal  is  found.  The  metal  is 
met  with  in  a  native  state  alloyed  with  iron,  and  with 
iridium,  osmium,  and  other  rare  met.a'.s.  It  usually  occurs 
in  grains  or  scales,  sometimes  in  nuggets,  and  rarely  in  ll 
crystals.  It  has  also  been  found  as  an  arsenide  in  the  'J 
mineral  sperrylite,  which  occurs  in  minute  cubes  or  cubo- 
octahedral  crystals,  which  have  a  tin-white  colour  and  a 
black  streak. 

The  Xew  South  Wales  platinum  is  obtained  chiefly  from 
the  Fifield  district,  about  322  miles  west  of  Sydney,  whera 
it  is  found  associated  wiih  gold.  A  deep  alluviil  "lead" 
containing  the  two  metals  extends  for  over  :i  mile,  varybg 
iu  width  from  60  to  150  ft.  The  sinking  is  from 
60  to  70  ft.,  through  loam,  wiih  some  bands  of  barren 
quartz  drift.  Tlie  platinum  and  gold  occur  iu  fairly  coarse 
waterworu  grains,  aud,  as  a  rule,  are  confined  to  the 
cavities  in  the  bed-rock,  and  to  the  wash-dirt  for  a  few 
inches  above  it.  The  wash-dirt  contains  J  to  12  dwts. 
of  platinum  and  1  to  3  dwts.  of  gold  per  ton.  The 
yield  from  269  loads,  taken  from  a  nnmber  of  claims  along 
the  "  lead,"  was  at  the  rate  of  6  dwts.  21  grs.  of  platinum 
aud  1  dwt.  23  grs.  of  gold,  per  ton. 

Platinum  h:is  also  been  found  in  the  Broken  Hill  district 
and  other  places ;  also  on  the  beaches  of  the  northern 
ci):ist,  where  it  is  obtained  from  the  auriferous  sauds. — A.  S. 


XII.— FATS,  OILS,  Etc. 

SO.AP  AT   Diardekir    (TuRIvEV). 

Fcreign  OJJice  Annual  Scries,  No.  2792. 

A  quantity  of  soap  made  in  .Meppo  is  used  ;  it  is  neither 
good  noi'  cheap,  and  thsre  certainly  appears  to  be  aa 
opening  for  the  infrodnetioa  of  Briti.sh  soaps  into  tbi; 
country.  The  natives  have  their  own  ideas  as  to  wh.it 
is  a  good  soap,  and  are  particular  about  its  degrcs  of 
hardness,  colour,  i;c.  To  liad  a  large  sale,  the  soap  sent 
to  this  country  must  be  adapted  to  local  lequirementa.aml 
must  bo  pushed  by  local  agents.  An  experiment  in  this 
direction  is  being  tried  at  Sivas. 

XIII  a— INDIA-RUBBER,  Etc. 

India-Uubbeh  Goods  in  Asiatic  Tcbkey. 

Foreign  Office  Annual  Series,  No.  2792. 

Austria-Hungary  and  (Jermany  supply  goloshes  of  p90i 
quality.     During  the  past  winter  there  wa.s  great  discontent 
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1    as  these  articles  frequently  split  the  first  time  they  were 

used.    Several  merchants  declared  that  thev  would  purchase 
I    in  the  United  Kingdom  next  winter. 

At  present  goloshes   are  sold  at    about  3s.   4d.  a  pair, 

but  a  slightly  higher  price  would  be  paid  for  a  reliable 
j  article. 
j      Jfackintoshes  could  probably  be  sold  in  greater  numbers. 

They  should  be  provided  with  a  hood  to  envelop  the  fez 

in  wet  weather. 

XVIII.  A.— FOODS. 

UevERAGES   .iXD  FOODSTLFFS   IN   BuAZIL. 
I  Ud.  of  Trade  J.,  May  22,  1903. 

R      With  reference  to  the  notices  which  appeared  on  p.  452 
■  of  the  issue  of  the   Board  of  Trade  Journal  for  the  6th 
of  March  last,  and  on  p.  76  of  the  issuf  for  the  10th  of  April 
(this  Journal,    190?,    4-11,    573),    <.n    the   subject   of   the 
treatment  in  Brazil   of  articles  of  food  and   drink   alleged 
!  to  contain  deleterious  subst.inces,  the  Board  of  Trade  are 
now  prepared  to  consider  any  applications  which  may  be 
made  to  them,  by  consignors  of  goods  which  have  been 
poudemned  by  the  Analytical  Department  at  Rio  de  Janeiro, 
for  samples  of  such  goods  to  be  re-analysed  .it   the  con- 
signor's expense  by  competent  chemists,  on  the  goods  boing 
returned   to  the  United  Kingdom.     For  this  purpose  the 
consignees  of  the  goods  in  question  should  be  requested 
!  10  lodge  samples  with   His  ilajesty's  Consul-Gcneral,  with 
'  a  view  to  their  being  transmitted  home  imder  seal  through 
the  Foreign  Office  to  the  Board  of  Trade  for  the  purpose 
of  analysis. 

A'  VIII.  B.—S ANITA  TION. 

Trade  Effltjesis  Poeification. 

Public  Health  Engineer,  May  25,  1902. 

A  firm  of  blanket  and  rug  manufacturers,  of  Uewsbury, 
,aave  put  down  an  extensive  plant  for  the  purification  of 
[:beir  sewage  before   turning  the    effluent  into   the  Calder.   , 

The  scheme  is  elaborate  and  complete,  and  covers  a  large  1 

irea  of  land  near  the  mills. 

■  The  whole  of  the  trade  effluent  from  the  mill  is  brought 
:  oone  point  in  the  mill  yard  in  a  storage  tank,  which  has  a 
rapacity   of  about  20,000  galls.     The  tank  is   constructed  I 

it  concrete  and  brickwork  in  cement,  and  has  a  pumping 
Ivell  19  ft.  4  ins.  deep,  fitted  with  screen  and  peijstock  ' 
•  omplete.  The  pump  is  capable  of  lifting  50,000  gallons 
.n  hour  a  height  of  27  ft.  From  the  storage  tank  the 
ffluent  is  pumped  to  six  tanks,  each  85  ft.  long  and 
;  5  ft.  wide,  with  an  average  depth  of  5  ft.  G  ins.,  and  a  total 

■  apacity  of  418,000  galls.     In  the  tanks,  the  effluent  settles, 

■  nd  the  solids,  which  consist  of  matter  of  the  nature  of 
uller's  earth  and  bits  of  wool,  fall  to  the  bottom. 

j  It  is  claimed  that,  after  passing  through  the  several  tanks 
f  these  works,  the  effluent  into  the  river  will  be  such  as 
)11  satisfy  the  requirements  of  the  liivers  Board. 

XIX.— PAPER,  PASTEBOARD,  Etc. 

CeLUXOID    in    GKR5[AXr. 

U.S.  Cons.  Reps.,  May  20,  1902.  i 

Celluloid  in  plates,  whether  white  or  coloured,  was  sub- 
ci  to  a  duty,  in  Germanv,  of  3  marks  per  100  kilos,  until 
•  emiddle  of  1901,  when  the  customhouses  were  instructed 
tat  black  or  tortoiseshell-plates,  without  preparatory  work, 
I  !re  to  be  classed  as  "  polished "  and  subjected  to  a  duty 
;  200  marks  per  lUO  kilos. 

German  celluloid  is  used  to  a  great  extent  in  the  manu- 
:ture  of  ordinary  cutlery,  whilst,  for  the  better  grades  of 
ives  imported,  celluloid  must  be  used.  Tests  of  German 
luloid  have  shown  that  it  is  not  sufficiently  free  from 
id,  which  eventually  affects  the  metal  part's ;  and  the 
ndles  themselves  lose  their  brightness  and  are  liable  to 
rink.  Under  these  conditions,  the  cutlerv  industry  of 
Imgen  caucot  do  without  the  imported  article ;  but  the  [ 
Teased  duty  practic-ully  prevents  its  importation.  ' 


The  Chamber  of  Commerce  at  Solingen  appealed  to  the 
Government  to  change  the  duty,  and  the  following  decision 
has  been  rendered  : — 

Celluloid  plates  and  sheets  cat  from  a  (soft)  block,  then 
dried  and  finally  pressed  for  the  purpose  of  removing  any 
nneyenness,  shall  be  cou!,idered  as  "raw,"'  provided  iho 
cutting  grooves,  whether  on  one  or  both  sides,  are 
discernible. 


XX.-FIiSE  CHEMICALS,  Etc. 
Dkcgs  and  SIedicixal  Pbepakatioss  is  Bolivia. 
According  to  the  Bulletin  of  the  Bureau  of  American 
Eepublics  for  April,  the  French  Charge  d'Affaires  at  La 
Paz  says  that  the  market  for  the  following  drugs  and  pre- 
parations is  very  good  in  Bolivia  :— Peppermint  liqueur, 
kola,  ueurosine,  sulphate  of  quinine,  cocaine,  cascara, 
medicinal  creosote,  antidiphtheric  serum,  &c.  Most  of  the' 
preparations  now  in  use  are  of  French  origin. 

Oil  of  Peiitorain  in  Paraguay. 
Chem.  and  Druggist,  May  24,  1902. 

The  bitter  orange,  from  the  leaf  of  which  the  oil  of 
petitgrain  is  distilled,  gro«s  wild  in  great  abundance  in 
Paragua3-.  In  the  more  remote  parts  of  the  country,  where 
the  tree  is  most  abundant,  there  arc  manv  distilleries  on  a 
small  scale,  nearly  all  operated  by  Frenchmen.  These  men 
generally  work  for  a  dealer,  who  finances  them  and  buys 
their  product.  This  dealer,  who  has  his  headquarters  in 
one  or  other  of  the  larger  towns,  acts  as  an  agent  for  the 
collection  of  the  oil,  which  is  then  sold  to  one  of  the 
principal  export-houses  in  Asuncion,  by  whom  it  is  shipped 
to  Europe.  The  flowtrs  are  capable  of  yielding  a  species 
cf  neroli,  and  the  lind  an  inferior  bergamot,  as  it  abounds 
in  a  strong  essential  oil,  but  little  has  been  done  locally  to 
develop  the  by-products  of  the  plant,  of  which  there  are 
many. 

The  distillation  of  the  oil  is  mainly  confined  to  the 
districts  of  Yaguaron,  Caraguatay,  and  Valenzuela,  and 
takes  place  practically  all  the  year  round,  but  mostly 
between  October  and  May.  It"  appears  that,  for  want 
of  better  methods  of  collection,  the  trees  are  cut  down 
indiscriminately,  and  this  has  led  to  the  destruction  of  large 
areas,  although,  of  course,  there  is  no  lack  of  material. 
Last  year,  according  to  official  statistics,  the  exports  from 
Paraguay  amounted  to  334,075  oz. 

Sacohxrix  in  France. 
diem,  and  Druggist,  May  24,  1902. 
The  new  law  regulating  the  manufacture  and  sale  of 
saccharin  here  has  been  duly  put  in  force  by  a  decree 
of  the  President  of  the  French  I'epublic.  Manufacturers 
of  saccharin  or  any  other  artificial  sweetening  substance 
are  required  to  declare  their  industry  to  the  local  Excise 
authorities.  Any  manufacturer  commencing  to  make  sac- 
charin must  make  a  declaration  a  month  before  beginning 
work.  Makers  who  cease,  suspend,  or  re-commence 
manufacturing  have  also  officially  to  announce  the 
fact.  The  restrictions  are  also  severe  as  to  where  the 
substances  can  be  made,  and  as  to  keeping  stock.  The 
working  days  and  hours  ha\e  to  bo  stated,  whilst  any 
deviation  from  the  regulations  rendeis  the  manufacturers 
liable  to  heavy  penalties  and  fines.  Manufacturers  are  also 
obliged  to  set  a  room  apart  for  the  Excise  officials  to  use  as 
an  office,  the  same  being  furnished,  lighted,  and  heated  at 
the  makers' expense.  As  regards  the  distribution  of  sac- 
charin, it  can  only  be  sent  out  in  boxes  or  bottles  numbeied 
and  sealed  by  the  Excise,  and  accompanied  by  a  declaration 
giving  quantities  and  weights.  Other  detailed  formalities 
are  required  of  pharmacists  who  distribute  the  substance. 

Camphor  in  South  I"oi!Mosa  (Japan). 
Foreign  Office  Annual  Series,  No.  2796. 
The  shortage  in  the  supply  of  camphor,  amounting  to  over 
200,000/..  in  1901,  was  caused  by  the  competition  of  crude 
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camphor  manufactured  in  Japan,  the  production  of  which, 
stimulated  by  the  high  prices  fixed  by  the  Formosan  Govern- 
ment-General for  the  Bale  of  its  camphor  abroad,  rose 
suddenly  from  au  average  of  between  6,000  and  7,000 cwt. 
to  27,600  cwt.  a  year.  There  being  no  restriction  placed  on 
the  export  of  camphor  from  Japan,  the  Japanese  producer 
was  able  to  undersell  P^ormosan  ciunpbor  on  foreign 
markets,  thus  injuriously  affecting  the  Monopoly  receipts. 
The  Formosan  Government-General  has  made  representa- 
tions to  the  Central  Government  with  a  view  to  the  Monopoly 
being  extended  to  Japan  proper,  so  as  to  include  the 
Japanese  production,  and  a  ]iill  having  this  foi  its  object  will 
be  introduced  into  the  Imperial  Dietthis  Session  (1902).  The 
provisions  of  the  Bill  are,  shortly,  that  the  camphor  industry 
in  Japan  shall  be  placed  under  the  management  of  the 
Formosan  Monopoly  Hureau.  the  profits  being  rendered  to 
the  Central  Government,  and  that  all  camphor  shall  be  sold 
to  the  Branch  Camphor  ]5ureaux  at  Kobe  and  Nagasaki  at 
the  fixed  price  of  about  50  yea  (say,  5/.  2.«.  Id.)  per  picul 
(I33|lb.).  With  the  exception  of  a  ycirly  production  of 
about  6,000  cwt.  in  the  Fohkien  province  and  a  negligible 
quantity  in  .'Sumatra,  the  liureau  thus  secures,  practically,  the 
complete  control  of  the  world's  camphor.  The  price  pro- 
posed to  be  paid  to  the  Japanese  producer  is  more  than 
double  the  average  price  paid  to  the  native  producer  in 
Formosa  (about  2/.  2s.  id.  per  cwt.). 

XXII.— EXPLOSIVES,  Etc. 

Matches  in  Swedex. 
U.S.  Cons.  Reps.,  May  14,  1902. 

In  the  Goteborgs  Handles-och  Sjofarts-Tidning  of 
the  16th  April,  1902,  it  is  stated  that  another  kind  of 
match,  intended  to  supplant  the  phosphorus  matches 
which  have  been  prohibited  for  a  year,  has  lately 
been  placed  upon  the  Swedish  market.  This  match  looks 
like  the  well-known  chlorate  of  potash  and  p.arafiin  matches, 
which,  however,  by  reason  of  the  fact  that  they  contain 
phosphorus,  come  under  the  same  prohibition  as  the 
old  lucifer  match.  But  the  new  match,  which  has 
been  named  the  "Repstickau"  (the  scratch  match), 
possesses  a  property  which  the  potash  match  lacks,  viz.. 
it  is  damp-proof,  and  can  therefore  be  lighted  against 
a  damp  or  wet  surface,  provided  this  is  hard.  The 
inventors  claim  that  Repstickan  is  the  least  poisonous 
match  in  existence,  the  safety  match  not  excepted. 

The  manufacture  of  the  new  matches  has  been  entrusted 
to  Lidkopings  Tandstiksfatrik. 

Match  Imports  of  Chinkiaxg  (China). 

Foreign  Office  Annual  Series,  A'o.  2797. 

Japanese  matches  hold  the  market  to  the  practical  exclu- 
sion of  all  other  kinds.  They  are  of  convenient  size,  well 
made,  and  cheap.     In  1901,  1,263,510  gross  were  imported. 


[A.] 
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N.B.— III  these  lists,  [A]  means  "Application  for  Patent," and 
[C.S.],  "  Complete  Specificatiou  Accepted." 

Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Juumals 
in  which  ac^'eptances  of  the  Complote  Specifications  are  advertised. 

Complei-e  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  tho  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 

[A.]    11,450.  T.ongsdon.     f'eutrifugal  drying  macliiues  or 
hydro-extractors.     May  20. 

„      11,544.  Walhvork,    Wallwork,   ami     Wulis.     Pumps 
tor  spraying  or  discluirging  liquids.     May  ^l. 


[C.S.] 


11,556.  Godfrey.  Apparatus  for  distributing  water  or 
other  liquid  for  watering,  or  feeding  and  spraying 
purposes.'     May  21. 

11,609.  Lake. — From  The  Atmosplieric  Oxygen  and 
Power  Co.,  United  States.  Apparatus  for  liquefy- 
ing air,  and  for  separating  the  constituent  gases  of 
the  same.*     May  21. 

11,622.  Bamford.  Controlling  the  temperature  of 
superheated  steam.     May  2 1 . 

11,695.  Mauser.  Means  for  packing  bottles  or 
carboys  for  conveying  and  storing  acid,  infiam- 
mahle  or  valuable  liquids,  and  the  like.    May  22. 

11,879.  Crooke,  jun.  Charging  apparatus  for  blast 
furnaces,  calcining  kilns,  gas  producers,  and  the 
like.     May  24.  j 

12,036.  Guthrie  and  Guthrie.  Improved  method 
and  means  for  treating  gases  and  liquids.     Hay  86. 

12,063.  Allison. — From  Smoke  Exterminator  an. 
Fume  Condenser,  Unitc<l  States.  Means  for  con- 
densing smoke,  fumes,  and  gases.*      May  27. 

12,103.  Isaac.  ^Machines  for  mixing  pasty,  fluid, 
and  like  substances.     May  27. 

12,194.  Mazaa.  Apparatus  for  separating,  extract- 
ing, or  recovering  the  constituent  elements  of  a 
gaseous  mixture.*     May  28. 

12,421.  Moser.  Improved  means  for  mixing  and 
delivering  liquids.     May  31. 

12,286  (1901).  Holliugs,  Jarvis,  and  Bell.  Ap- 
pliances for  evaporating,  distilling,  and  aerating 
liquids  or  the  like.     June  4. 

12,693(1901).  Theisen.  Means  of  causing  gases  or 
vapours  to  move  in  contact  with  liquids,  but  iu  an 
opposite  direction.     May  28. 

13,588  (1901).  Scott.  Treatment  of  liquids  for  the 
crystallisation  or  deposition  of  substances  therein. 
June  4. 

13,877(1901).  Darvas.  Machines  for  separating  nt 
packettlng  equal  quantities  of  pulverulent,  crys- 
talline, granular,  or  like  substances.     May  28. 

14,602  (1901).  Cole  and  Cole.  Construction  of 
apparatus  for  producing  cold  air  for  refrigeration 

purposes.     May  28. 

15,066  (1901).  Helm.     Refrigerators.     June  4. 

15,099  (1901).  Ireland  and  Presto  Gear  Case  am 
Components  Co.,  Ltd.  Combined  jet  and  spraj 
device  for  use  in  distributing  liquid.     June  4. 

20,549  (1901).  Balcke.  Cooling  or  evaporatiof 
apparatus.     Jlay  28. 

5422  (1902).  Wilton.  Apparatus  for  raising  aB( 
forcing  liquids.     May  28. 


II.— FUEL.  GAS.  AND  LIGHT. 

[A.]  11,490.  Fabcn,  jun.     Gas  purifier  grid.*     May  20. 

„      11,495.  Sims.     Machines  for  generating  acctylcu 
from  carbide  of  calcium.*     May  20. 

„      11,498.  Weeks.     Apparatus  or   m.ichines  for  gem 
rating  acetylene  gas.*     May  20. 

„      H,510.    Crook  and   Mines.      Klcctric   incandescci 
lamps  with  rare  earth  filaments.     May  20. 

„      11,529.    Grillin   and   Hogan.     Smoke    consumers. 
May  20. 

„      11,533.  Klepetko  and  Evans.     Roasting  furnaces 
May  20. 

„      11,.535.  Choulet.     See  under  WUl.  C. 
„      11,539.  Klinger.     Acetylene  generators.*     .May-' 
„      11,540.      Bermauu.      Vapour     burning     apparatu 
May  20. 
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[A.]   11,554.    Saver.      Fuel    regulating    mechanism    for 
infernal  combustion  engines.     May  21. 

,,  11,57G.  Steptien-;.  Heater  construction  for  steam  or 
water.     J I  ay  21. 

„      ll,fil2.  Heck.     Acetylene  gas  lamp   for  table  use.* 

May  21. 
„      ll,6-ll.   Keitli    aud     Keith.      Lighting    devices    fcir 

incandescent  gas  burners.     May  22. 

„  U.fifi;!.  ('uttcll  and  the  Anti  Vibration  Iiicamlesccnt 
Cas  Liohling  C^o.,  Ltd.  Incandescent  ga»  lamps. 
May  22. 

„      1I,GTG.  Fowler.     Firegrates.     May  22. 

„  11,703.  Green  and  Martin.  Improved  process  fer 
converting  peat  into  fuel.*     May  22. 

„  11.70.).  Wilson  and  Heist.  Hydrocarbon  burners.* 
Jl.iy  22. 

„  11,710.  Choulct.  Apparatus  for  use  in  tlie  produc- 
tion of  acetylene  gas.     May  22. 

„      11,7G7.    Topping.       Improved     smoke     consuming 
device.     May  23. 

„  11,784.  Werthen.  liurn.Ts  for  iiioamleseent  gas 
lighting.     May  23. 

„      11, SOS.  Adams.     Fireplaces.     May  24. 

„  11,8G4.  .Tohnson.— From  The  North  Americ;in  Fu  d 
Co.,  United  States.  Manufacture  and  production 
of  briquettes  or  blocks  of  artificial  fuel.*     ilay  24. 

„  11,8.94.  Hinne.  Furnaces  and  steam  generators.* 
.May  24. 

„  11.897.  Ellis.— From  Soe.  de  Ploeg,  H.  folliez, 
Loustau  et  Cie.,  France.  Apparatus  for  feeding 
and  distributing  spirit,  alcohol,  or  other  liquid 
hydrocarbons  for  explosion  engines.*     May  24. 

„  11,901.  Harknett.  Improved  cas  carburctting spray. 
May  24. 

„  11,920.  Griffin.  Apparatus  for  spraying  liquid 
hydrocarbon.     Jlay  26. 

„      1 1,97 1 .  Rhodes.  Electric  incandescent  lamps.  May  2G. 

„  11,976.  KL'dfern. — From  La  Soc.  Anon,  des  Brevets 
Land:,  France.  Incandescent  vapour  larap.s.  May26. 

„  12,034.  Ramsden  aud  Smith.  Improved  arrangement 
for  working  gas  purifiers.*     ilay  27. 

„  12,083.  Lake.— From  General  Electric  Co.,  United 
States.     Electric  arc  lamps.     May  27. 

„  12,086.  Worms.  Improved  incandescence  lamp  for 
spirit  and  similar  liquid?.*     Maj'  27. 

„  12,094.  Rankin,  Retts,  Marsley,  and  Longsdorf. 
Furnaces  and  combustion  enhancing  devices  for 
steam  generators  wherein  the  furnace  is  disposed 
in  a  flue  in  the  boiler.     May  27. 

„  12,152.  Parizot.  .'ielf  igniter  for  gas  burners. 
May  28. 

„  12,156.  Abel. — From  Siemens  and  Halske  Akt.-Ges., 
Germany.    Electric  incandescence  lamps.    May  28. 

„  12.157.  .Vbel. — From  Siemens  and  Halske  Akt.-Ges., 
Germany.  Manufacture  of  filaments  or  the  like 
for  electrical  incandescence  lamps.     May  28. 

„  12,159.  Abel.— From  Siemens  and  Halske  .\kf.-Ges., 
Germany.     Manufacture  of  filaments  or  the  like 

I  for  electrical  incandescence  lamps.     Mav  28. 

„  12,159.  Abel —Fr,nm  Siemens  and  Halske  Akt.-Ges., 
Germany.  Manufacture  of  filaments  or  the  like 
fi>r  electrical  incandescence  lamps.     Mav  28. 

„  12,160.  Abel. — From  Siemens  aud  Halske  Akt.-Ges. 
Germany.  Manufacture  of  filaments  or  the  like 
for  electrical  incandescence  lamps.     May  23. 

„  12,1G1.  Abel.— From  Siemens  and  Hal.ske  Akt.-Ges., 
Germany.  Electrical  incandescence  lamps.  May  28. 


[A.]  12,162.  Abel.— From  Siemens  .and  Halske  Akt.-Ges., 
Germany.  Manufacture  of  filaments  or  the  like 
for  electrical  incandescence  lamps.  Jlay  28. 
12,163.  .Vbel. — From  Siemens  and  Halske  Akt.-Ges., 
(jcrmany.  Method  for  obtaining  homogeneous 
bodies  from  vanadium,  tantalum,  or  niobium,  or 
from  alloys  thereof.     May  28. 

„  12,182.  Imray.— From  Clesterreiohisehe  Gasgliihlicht 
und  Electricitats  Gcs.,  Austria.  Improved  manu- 
facture of  electrical  glow  lamps  with  osruinni 
filaments.     May  28. 

,,  12,183.  Imray. — From  La  Compagnie  des  Recipients 
et  Lnmpes  Inexplosihles,  France.  Vessels  for 
holding  volatile  inflammable  liquids.*     May  28. 

12,241.  Rremer.     Electric  arc  lamps.     M.ay  28. 

,,  12,27S.  Koch  and  Rolhenburg.  Incandescent  gas 
lamps.*     May  29. 

,,      12,285.  Stroud  and  Gittos.     Carburettors.     May  29. 

„      12,360.  Bray.     Burners  for  acetylene  gas.*    May  31. 

„  12,362.  Crossley  and  Rigby,  Apparatus  for  treating 
pas  and  air  in  connection  with  gas  producers. 
May  31. 

„      12,363.  Crossley  .and  Rigby.  Gas  producers.  Jlay  31. 

„  12,409.  Wiederhold.  Gas  burners  especially  adapted 
for  use  with  incandescent  mantles.*  Filed  Jlay  31. 
Date  applied  for,  Xov.  4,  1901,  being  date  of 
application  in  United  States. 

,,  12,429.  von  Heidenstam.  Method  of  and  apparatus 
for  producing  fuel  briquettes  and  the  like.    May  3 1 . 

„  12,461.  Elworthy  and  Williamson.  Manufacture  of 
gas  for  illuminiition,  heating,  and  power  purposes, 
and  apparatus  therefor.     May  3 ' . 

[C.S.]  11,257    (1901).    Qnain   and  Turnbull.     Electrolytic 
incandescent  lamps.     June  4. 

„  11.825  (1901).  Chandler  and  Chandler.  Gas  purify- 
ing apparatus.     Jlay  2S. 

„  12,383  (1901).  Sutcliffc.  Jlethod  of  and  machinery 
for  making  bricks,  briquettes,  fire-lighters,  and  the 
like.     .Line  4. 

„  12,605  (1901).  Strauss.  Method  and  apparatus  for 
firing  and  heating  furnaces.     Jlay  28. 

„  13,007  (1901).  Nelson  and  Brooke.  Reheating 
furnaces  and  other  furnaces.     .lune  4. 

„  13,651  (1901).  Rigaux.  Lighting  device  for  g<:s 
burners.     May  28. 

„  14,165  (1901).  Pohl.  JIanufucture  of  carbon  elec- 
trodes and  coke.     Jlay  28. 

„      14,654(1901).  Burkamper.  Vapour  burners.  June  4. 
,,      1-1,763(1901  ).Treichler.  Acetylene  generators.  June  4. 
„      I4,?0G  (1901).  Uobbs  and  Johnston.     Carburetters 
for  internal  combustion  engines.     June  4. 

„  14,826  (1901).  Imray.— From  Scharf  Apparatus 
for  exhau>ting  eleeiric  glow  lamps.     June  4. 

„  15,011  (1901).  Haddan.— From  Deutsche  Gaslech- 
nischc  Ges.  mit  Beschriinkter  Haftung.  Igniters 
for  gas  lamps  .and  burners.     June  4. 

.,  l.':,045  (1901).  Evans.  Electric  arc  lamps,  and  means 
for  stopping  heat  radiation  in  optical  apparatus. 
June  4. 

,,  2249  (1902).  Seymour.  Jfacliines  or  apparatus  for 
mixing  gas  aud  air.     June  4. 

„  3453  (1902).  Lemp.  Hydrocarbon  burueis  for 
steam  generators.     Jlay  28. 

„  401S  (1902).  Beech  and  Beech.  Hydrocarbon 
biu'ners  for  heating  purposes.     May  28. 


804 


JOURNAL  OP  THE  SOCIETY  OP  CHEMICAL  INDUSTRY.  [ June  le,  iwo. 


rC  S.]  4371    (1902).     Tejada.     Acetylene  gas  generators 
and  portable  lamps.     May  28. 
4901   (190:;).    Godwin,  Keil,  and  Dougall.     Manu- 
facture of  coal  gas.     May  38  . 
G291  (1902).  Brodin    and     Schepeler.     Device    for 
' feeding  acetylene  gas  generators.     June  4. 

G974  (1902).     Denarrouze.     Incandescence    lamps 
"  burning  vapour  of  liquid  hydrocarbon.     May  28. 

Date  applied  for  under  International  Convention, 

Aug.  7,  1901, 
7034  (1902).  Liais.     Incandescence  vapour   lamps. 

May  28. 
7271    (1902).  Wiederhold  and  Morse.     Machine  for 

saturating  mantle   material  for   incandescent  gas 

lighting.     May  28. 
8505  (1902).  Dessy.      Incandescent     gas     burners. 

June  4. 
8717  (1902).  Fairburu-Hart.—Vrom  General  Electric 

Co.     Luminous  gas  electric  glow  lamps.    June  4. 


111.- DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  PETROLEUM. 

[A.]    11,519.  Daeschner.     Treatment  of  mineral  oils  for 
refinins  or  purifying  the  same.     Jlay  20. 
11,868.  Melsom.    Bituminous  or  asphaltic  structures 
or  fabrics.    May  24. 


IV.-COLOURIXG  MATTERS  and  DYESTUFFS. 

r\l   11521.  Imray.— From Farbwerke, Hochst.Gerraany. 
improved  manufacture  of  alkylated  dialkylrhod- 
amines.     May  20. 
II  522.  Imray. — From  Farbwerke,  Hochst.Germany. 
"  Manufacture  of  products  soluble   in  water  from 

orthonitrophenol-S-lactic  acid  methyl  ketone  or 
its  homokgues.  May  20. 
11,6613.  Xewton.— From  Farbenfabr.  vorm.  F.  Bayer 
and  Co.,  Germany.  Colouring  matters  of  the 
acridine  series.  ^Iay  22. 
11,711.  Johnson.— From  Bad.  Anilin  und  Soda  Fabr., 
Germany.  Manufacture  and  production  of  colour- 
ing matters  of  the  acridine  series.     May  22. 

11  771.  Ransford. — From  Cassella  and  Co.,  Ger- 
"         many.    Manufacture    of    sulphur    derivatives    of 

7«-toluylece-diamine  and  of  sulphur  colours  there- 
from,    ilay  23. 

11898.  R.ansford.— From  Cassella  and  Co.,  Ger- 
"  many.     Manufacture  of  sulphur  colours.    May  24. 

11979.  Ellis. From  Soc.    Chimique    des    Usines 

du  Rhone,  anciennement  Gilliard  P.  Monnel  et 
Cartier.    Manufacture  of  sulphamides.     May  20. 

12  229.  Levinstein,  Levinstein,  and   Levinstein,  Ltd. 
"ilhie  sulphur  dyestuff,  and  process  of  making  the 

same,     ilay  29. 
12.305.    Abel. —  From   Act.-Ges.   f.    Anilin    Fabr., 
Germany.     Manufacture  of  new  polyazo  dyestuffs. 
May  29. 
12  436.    Abel.  —  From   Act.-Ges.    f.    Anilin   Fabr., 
"  Germany.      Improved  process  for  developing  dye 

obtained     by    means    of     sulphurised    colouring 
matters.    May  31. 
12  444.  Xewton. — From  Farbenfabr.  vorm.  F.  Bayer 
"        "and  Co.,  Germany.     Manufacture  and  production 
of  ucw'  dyestuffs   and   of   intt-rinediatc    products 
thereof.    May  31. 
res]  14,735  (1901).  Ransford.— From  Cassella   and  Co. 
ilanufacture  of  blue  cotton  dyestuffs.    June  4. 


[C.S.]  15,064  (1901).  Ransford.— From  Cassella  and  Co. 
Manufact'ire  of  new  dyestuffs  of  the  acridine 
group.  Jime  4. 
15,682  (1901).  Newton. — From  Farbenfabr.  vorm. 
F.  Bayer  and  Co.  Manufacture  or  productioD  of 
new  derivatives  of  the  anthracene  series.  June  4. 
„  15,927  (1901).  Johnson.  —  From  Boehringer  and 
Soehne.  Production  of  amines  from  nitrogenated 
aromatic  bodies.     Jane  4. 


v.— PREPARING,  BLE.\CIIING,  DYEING, 

PRINTING,  AND  FINISHING  TEXTILES,  YARSS, 

AND  FIBRES. 

[.\.]   11,438.    Bleachers'    Association,    Ltd.,  and  Morris. 
Apparatus  for  damping  textile  fabrics  and  materiaU. 
May  20. 
„      11,439.  Cotton.     Apparatus  for  treating  fibrous  and 
other  materials  with  fluids.     May  20. 

11,440.  Cotton.     .\pp.aratus  for  treating  fibrous  and 
other  materials  with  fluids.     May  20. 
„      11,474.  Browning.     Art  of  colour  printing.*     Filed 
May  20.     Date  applied  for,  Oct.  25,  1901,  bsing 
date  of  application  in  United  Stales. 

11,687.  Schcrael.  Apparatiis  for  the  examination  of 
dyed  cloth  and  the  like.     May  22. 

11,790.  Depetro.  Decortication  and  separation  of 
the  gum  and  other  incrusting  matter  from  ramie 
and  other  fibrous  substances.     May  23. 

12,042.  Woodhead   and   Orr.     Treatment  of  ramie 

.and  other  fibrous  substjmces.*     May  27. 
12,074.     Sanderson.        Fabric    printing    machines. 

isiay  27. 
12  277.  Christie.     New  method  of  printing  on  paper, 
calico,  silk,  and   other  art  fabrics   for  decorative 
iidvertising  publications  and  all  other  purposes  of 
lithographic  printing,  by  a  composition  on  canvas 
in  substitution  of  stone.     May  2'.P. 
12,373.    Owens.       Dyeing    of    fibrous    materials. 
May  31. 
[C.S.]  8076  (1901).  Hill.     Process  for  giving  cotton  yams 
and  fabrics  certain  silk-like  properties.     Slay  2S. 
8156    (1901).    Earner.      Apparatus   for   dyeing  or 
otherwise  treating  fibrous  material,  skins.or  feathers 
in   a  raw,  partly   or   wholly  manufactured  state, 
garment,  or  other  made-up  form.     May  28. 
11,235  (1901).  Chippier.     Process  of  and  apparatu* 
for  printing  on  f.ibrics.     June  4.     Date  applied 
for  under  International  Convention,  Dec.  19,  1900. 
12,389  (1301).  Keith  and  Wardle.     Drying  chain. 
"  bers  and  apparatus  for  use  in   drying  and  coodi- 

tioniug  yarns  and  other  goods.     June  4. 

13.828  (1901).  Bailey.    Combined  machine  or  mean.< 
"          for  steaming  and  cooling  or  exhausting  the  steam 

and  moisture  from  piece  goods,  for  impartmg  a 
lustre  and  finish  to  same.     May  28. 

15.829  (1901).  Wharton.     See  under  \IU.  C. 

25  589  (1901).  Zschiedrich.  Process  for  the  manu- 
facture of  a  covering  for  floors,  walls,  and  the 
like.     June  4. 

5348  (1902).  Daly.  Process  of  coating  lace  work 
and  similar  material  with  metal,  and  mcchani.*m 
for  use  in  said  process.    May  23. 

5421  (1902).  Caldwell.— From  llarvic.  Machine 
for  washing  cocoons.    June  4. 

VI.— COLOURING  WOOD,  PAPER,  LEATHKB,  Etc. 

[A.]   12,277.  Christie.     See  under  V. 
[C.S.]   8156  (1901).  Hamer.     See  under  V. 


June  16, 1802.] 


PATENT  LIST. 
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11,904.   Hooker, 
into  soda  ash. 


[C.S. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

11,525.    Feldmann.       Improved    saturator   for   the 
manufacture  of  ammonium  eulphate.*     May  20. 

11,695.  Mauser.     See  under!. 

11,773.  Kaiifmann.  Super-concentration  of  acids.* 
May  23. 

Conversion  of  bicarbonate  of  soda 
May  24. 

11,969.  Eschellmann,  Harmuth,  and  Tentelev.sky 
Chemical  Works.  Apparatus  for  the  manufacture 
of  sulphuric  anhydride.     May  26. 

12,022.  Foster.  Apparatus  for  evaporatinij,  con- 
centratinij;,  and  recovering;  salts  from  ammonia 
h'quor,  brine,  and  the  hke.     May  27. 

12,115.  Murray  and  Read.  Apparatus  for  aeratius" 
liquids,  or  eausins  liquids  to  absorb  gas.     May  27. 

12,204.  ,Iohnson.— From  Bad.  Anilin  und  Soda  Kabr.. 
Germany.  Manufacture  and  production  of  alkali- 
metnls  in  an  improved  form,  and  of  alkali-metal 
oxides.  May  28. 

12,448.  ImhofF  and  The  United  Alkali  Co.,  Ltd. 
Manufacture  of  chlorates.     May  31. 

]  11,312  (1901).  Leaver  and  Leaver.     Treatment  of 
tinning  residues  containing  chlorine.     June  4. 

12,093  (1900.  Hemingway.  Separation  of  sul- 
phuretted hydrogen  from  gaseous  and  other  fluids 
containing  the  same,  and  the  desnlphurisation  ol 
sulphuretted  hydrogen.     June  4. 

13,588  (190O.    Scott.      See  under  I. 

13,733  (1901').  Urbain.  Manufacture  of  carbon 
tetrachloride.     May  28. 

14,812  (1901).  Vis.  Process  for  purification  of 
brine  containing  salts  of  calcium.     .Tune  4. 

15,077  (1901).  Read.  Capsules  or  containers  I  ir 
compressed  or  liquefied  gas.     June  4. 

16.337  (1901).  Abel.— From  Siemens  and  HaNkc 
Akt.-Ges.     See  under  X. 

5718(1909).  LaCourand  Rink.     See  under  \!. 

Vni.— GLASS.  POTTERY,  and  ENAMELS. 

11,991.  Oschatz.  Enamelling  of  metal  articles.* 
May  26. 

„  12,002.  Yarrow.  Method  of  and  means  for  use  in 
the  manufacture  of  earthenware  and  other  pipes. 
May  27. 

,,  12,215.  Harrison.  Enamel  liquidiser  and  economiser. 
May  29. 

„  12,273.  Chomette. — From  Lamarre,  France.  Fitting 
lids  to  bodies  of  articles  of  china,  earthenware, 
glass,  and  the  like.     May  29. 

„     12,295.  Hanwell.     Glazing.     May  29. 

„  12,355.  Burton  and  Burton.  Pottery  kilns  or  ovens. 
May  31. 

„  12,365.  Anderson.  Improved  construction  and 
arrangement  of  tap  or  cock  for  earthenwan 
bottles  and  other  earthenware  vessels  used  foi 
containing  and  delivering  liquids.     May  31. 

'.8.]  10,955  (1901).  Rowley,  Adams,  Rowley,  and  Till. 
Apparatus  for  moulding  articles  in  clay  and  othei 
plastic  material.     May  28. 

14,108  (1901).  Haviland.  Apparatus  for  preparino 
designs  in  powdered  colour  for  use  in  ceramic 
decoration.     May  28. 

„  24,333  (1901).  Brooke.  Glass  furnaces  and  other 
receptacles  for  molten  material,  and  means  for 
pouring  such  metal  therefrom.     .Tune  4. 


|[A.] 


IX.— BUILDING  MATERIALS.  CLAYS.  MORTARS, 

(iNT>  CEMENTS. 

[A.]  11,473.  Palmer.  M.achine  for  moulding  artificial 
stone.*     May  20. 

11,565.  Eggert.  Bricks  and  building  blocks.  May  21. 

,,  11,583.  Impson  and  Jew.^ou.  Manufacture  of  con- 
crete and  like  bricks  or  blocks,  and  apparatus 
therefor.*     May  21. 

11,620.  Oulmi^re  and  Serre.     Improved  composition 
of  cement.     May  21. 

,,  11.654.  Matthews.  Kilns  for  burning  bricks,  tiles, 
and  the  like.     May  22. 

.,  11,677.  Bates.  Bates,  and  Bates.  Brick  kilns  and 
the  like.     May  22. 

12,075.  Phillips.     Improved  method  of  waterproofing 
electrical  insulating  or  other  materials.     May  27. 

[C.S.]  12,589   (I90I).    Garchey.      Manufacture    of    glass 
stone.     May  28. 

„  13,83';  (1901).  Wallis.  Machinery  for  makins  and 
pressinff  concrete  goods,  such  as  slabs  and  the 
like.     May  28. 

14,126  (1901).  Hodikinson.     Tiles  for  roofing  pur- 
poses.    May  28. 

..  15,029  (19on.  Ashton.Orompfon,  and  Kelly.  Manu- 
facture of  Portland  or  hydraulic  cement.     .Tune  4. 

.,  20,235  (1901).  Blizzard  and  Todd.  Press  specially 
constructed  for  pressing  bricks  or  blocks  of  any 
desired  size.     May  28. 

.,  S.'ilS  (1902).  .Tnrschina.  Process  for  the  roannfacture 
of  .irtificial  acid-proof  stone.     .Tune  4. 

„  8379  (1902).  Maasen.  Methods  of  drying  wood, 
and  apparatus  therefor.     May  28. 

.,  9.303  (1902).  Lake.— From  Warren,  Method  of 
making  and  laying  cement  compositions  for  roads, 
pavements,  foundations,  and  the  like.     .Tune  4. ' 


X.— HfETALLURGT. 

[A.]    11,474.  Akester    and     Ford.     Treatment     of    ores. 
May  20. 

„      11,536.  Spicer   and    Wricrht.     Moulds   for   casting, 
more  especially  for  casting  metal  ingots.    May  20. 

„      11,671.  Boult. — FVom  Perron,  Italv.     Treatment  of 
nickel  and  copper-nickel  ores.     May  22. 

11,674.  Lidgey.    Treatment  of  nickel  ores.    May  22. 

11,758.  Daelen  and  Marcotty.  Improved  method  of 
compressing  bars  of  steel  and  steel  alloys.  May  23. 

'  1,867.  Ingham.     Manufacture    of     artificial    gold. 

May  24. 
11,921.  Marshall.     Casting  steel.     May  26. 
11,983.  Huck  and  Fischer.     See  nnderXXl. 
„      11,986.  Sargent.  Process  of  heating  metals.*  May  26. 

12,035.  Guthrie  and  Guthrie.  Improved  mode  and 
means  for  treating  ores  and  granular  material 
generally.     May  27. 

12.067.  Daniel.  Machines  for  cleaning  tin  and  terne 
plates  from  the  oil  or  grease  used  in  their  manu- 
factnre.  May  27. 
„  12,133.  Edelmann.  Tinning  the  ingides  of  barrels, 
flasks,  or  other  vessels  made  of  steel,  iron,  copper, 
or  aay  other  material.  ^May  28. 

„      12,iil4.  .Tohnson. — From    Bad.     Anilin     und    Soda 
Fabr.,'6ermany.     See  under  VII. 
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12,296.  Neild    and     Campbell.      Solder     especially 

applicable  to  aluminium.     .May  29. 
12,464.  Lake. — From  International    Ore  Separating 
Co.,Uaited  States.  Separation  of  ores,  and  apparatus 
therefor.*     May  31. 
10,859  (1901").  Goldschmidt.      Process    for    welding 

metals.     May  28. 
12,291  (1901).    Jones.      Adding   carbon   to   metals. 

May  28. 
16,337  (1901).  Abel.-  From  Siemens  and  Halske 
Akt.-Ges  Dry  process  for  converting  into  sul- 
phates magnesium,  nickel,  copper,  and  the  like  in 
their  ores.  ,ruue  4. 
20,202(1901).  Bosshardt.  Furnace  for  the  melting 
of  metals,  and  for  like  purposes.     June  4. 

5348  (1902).   Daly.     See  under  V. 
8082  (1902).  Herrick.     Blast  furnaces.     May  28. 
8764(1902).  Schneider.     Armour  for  ships,  turrets, 
and  other  structures.     May  28. 

8774  (1902).  Edwards. — From  Rose  Gold  Heclama- 
tion  Co.  Apparatus  for  the  separation  of  precious 
particles  of  gold  or  other  relatively  precious  metals, 
and  their  recovery  from  the  body  of  pulp  or  other 
material  with  which  they  are  allied.     May  28. 

9521  (1902).  Haultain  and  Stovel.  Concentration 
of  ores.     June  4. 


XI.- 


-ELECTRO-CHEMISTBY  and  ELECTRO- 
METALLURGY. 


[A]  11, '508.  Thompson.  —From  Akkumulatoren-  and 
Elektricitats-Werke  Akt.-Ges.  vorm.  W.  A.  Boese 
and  Co..  Germany.  Improved  process  for  the 
preparation  of  electrodes  or  secondary  batteries.* 
May  20. 

,.  11,509.  Thompson.  —  From  Akkumulatoren-  und 
Elektricitats-Werke  Akt.-Ges.  vorm.  W.  A.  Boese 
and  Co.,  Germany.  Process  for  the  production  of 
electrodes  for  secondary  batteries.*     May  20. 

„  11,668.  Schmidt-Predari.  Improved  manufacture 
of  electric  accumulators.     May  22. 

„      11,972.  Fischer.  Electric  accumulator  plates.  May  26. 

„  1 1,973.  Fischer.  Negative  plates  for  electric  accu- 
mulators.    May  26. 

„      12,390.  Chapman.    Zinc  dust  secondary  cell.    May  31. 

[C.S.]  6454  (1901).  Clark.  Grid  or  electrode  for  retaining 
plumbic  oxides  in  accumulators  to  prevent  disinte- 
gration during  charging  and  discharging.      June  4. 

„  13,078  (1901).  Gibbs.  Electric  accumulators. 
May  28. 

„  14,486  (1901).  Tmray.— From  Soc.  Electro-Metal- 
lurgique  Franijaise.  Process  and  apparatus  for 
the  manufacture  of  wrought-iron,  steel,  and  cast- 
iron  by  electric  heating.     May  28. 

„  14,643  (1901).  Imray.— From  Soc.  Electro-Metal- 
lurgique  Franijaise.  Electric  furnace  arranged 
for  being  oscillated  or  tipped.     May  28. 

„  14.822  (1901).  Rhodin.  Electrolytic  apparatus. 
May  28. 

„  16,122  (1901).  Uorsemagen.  Working  zinc  and 
substances  containing  silicic  acid  in  electric 
furnaces.     June  4. 

„  571S  (1902).  La  Cour  and  Rink.  Method  of  and 
apparatus  for  the  electrolysis  of  alkaline  chloride 
solutions.     May  28. 

„  7660  (1902).  Lake.— From  Electric  Furnace  Co. 
Manufacture  of  steel.     May  28. 

„  9438  (1902).  Schiele.  Silver  plating  and  gilding 
processes.     June  4. 


XII.— FATS,  OILS.  AND  SOAP. 

[.\.]  11,466.  McCallum  and  Campbell.  Construction  of 
jars,  pots,  drums,  and  such  like,  for  holding  or  con- 
taining paints,  oils,  or  other  substances.     May  20. 

„  11,479.  Clarkson.  Improved  composition  to  be  used 
as  a  substitute  for  tallow.     May  20. 

„  11,494.  Majert.  Process  for  the  preparation  of  new 
bromine  and  iodine  compounds  of  fats  and  of  the 
methyl-  and  ethyl-esters  of  fatty  acids.     May  30. 

„  11,619.  Flynn  and  Siegener.  Machines  for  manu- 
facturing linoleum.     May  21. 

„      11,778.  Lake. — From   Reale,  Italy.     Production  of 

soaps  and  fats.     May  23. 

„      11,961.  Walther.     Manufacture  of  soap.     May  26. 

„      12,341.  Rattray  and  Hamilton.    Oil  filters.    May  31. 

[C.S.]  14,603  (1901).  Kremer  and  Schilling.  Process  of 
and  apparatus  for  the  recovery  of  fatg  and  the 
like.     May  28. 

„  4984  (1902).  Pedersen.  Machines  for  wrapping 
articles  of  regular  form,  such  as  candles,  soap,  and 
the  like.     May  28. 

„  6634  (1902).  McFarlane  and  Reinohl.  Process  of 
extracting  oil  from  cotton  seed.     June  4. 

„      9283  (1902).  Tate.     Apparatus  for  heating,  clari-  , 
fying,    filtering,    and    liquefying    waste   oils    or 
lubricants.     June  4. 

„  9313  (1902).  Downs.  Lubricant,  and  process  for 
manufacturing  the  same.     Jane  4. 

XIIL— PIGMENTS,  PAINTS;  RESINS,  VARNISHES, 
INDIA-RUBBER,  Etc. 

A. — Pigmeiila,  Paints. 

[A.]   11,466.  McCallum  and  Campbell.     See  under  XU. 

„  11,552.  Krokert.  Process  for  printing  with  many 
colours  on  iron  plates  with  a  partially  tabbeil 
ground  produced  by  means  of  a  mordant.  May  21. 

„  11,684.  Ott.  Processes  for  the  manufacture  of 
bronze  powder.     May  22. 

B. — Resins,  Gums,  ^'c. 

[A.]    12,450.  Efrem.      Production   of  a    supple   resinoii- 
coating.*     May  31. 

C. — India-rubber,  ^c. 

[A.]  12,075.  Phillips.  .See  under  IX. 
,,  12,473.  Lake. — From  Straus,  United  States.  Manu- 
facture of  artificial  sponges.*  May  31. 
[C.S.]  15,829  (1901).  Wharton.  Process  of  waterproofin . 
and  preserving  from  decay  and  attacks  of  insect-, 
canvas  paper,  wicker-ware,  and  other  fibrous  and 
textile  materials  and  articles.     May  28. 

XIV.— TANNING.  LEATHER,  GLUE,  and  SIZK 

[A.]    11,502.  Bonlt.— From  Fratelli   Dufour,   Italy.    Ini 

proved  treatment  of  tanning  extracts.*     May  20. 

„      12,299.    Bartels.       Improved    cement    for    unitini 

pieces  on  wood.     May  29. 

[C.S.]12,539  (1901).  Demantke  and  Salentey.     Apparatu 

for  use   in  tanning,  tawing,  and  like  processei 

May  28. 

1 

XV.— MANURES,  Etc. 

[A.]   11,779.  Hewer.     Improved  process  for  the  produi 
tion  of  a  fertilising  material  or  top-dresrinp  f< 
crops,  applicable  also  as  an  insecticide.     May  2^ 
[C.S.]  12,335  (1901).  Schilfer.     See  under  .Will.  k. 


June  16.  laoa.j 


PATENT  LIST. 
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X  VI.— SUGAR,  STARCH,  and  GUM,  Ere. 

[A.]    1 1,790.   Depetro.     See  under  V. 

11,812.  Lang,  Blake,  and  Smart.     Continuous  liquor 
and  syrup  heating  and  feeding  apparatus   in  con- 
junction  with  vacuum   pans  for  producing  sugar 
in  cry.stals.*     May  24. 
[C.S.]  13,588  (1901).  Scott-     See  under  I. 


[A 


:  [C.S, 


XVII.-BREWING,  WINES,  SPIRITS,  Eto. 

]    11,434.  Howard.     Presses  used  in  the  manufacture 
of  ciHer,  perry,  and  the  like.     May  20. 
1 1 ,645.  Grant  and  Duff.     Distillery  refuse  destructor. 
May  22. 

11,734.  Koenitzer.  New  process  to  malse  malt  beer 
free  of  alcohol.     May  23. 

12,037.  Guthrie  and  Guthrie.  New  or  improved 
apparatus  for  treatment  of  grain  and  hops  and 
similar  purposes.     May  27. 

12.114.  Jensen. — From  Underwood,  United  States. 
Pneumatic  malting  drums.*     May  27. 

12.115.  Murray  and  Read.      See  under  Vll. 

12,384.  Meyer. — From  Meyer  and  Arl>uckle,  Trini- 
dad. Construction  of  stills  for  the  distillation  of 
spirits.*     May  31. 

I.]  10,356  (1901).  Haynes.     Malt  kilns.     May  28. 

12,797  (1901).  Larkin.  Kiln  or  apparatus  for 
drying  malt,  hops,  and  the  like.     June  4. 

15,158(1901).  Campbell.— From  Campbell.  Casks 
or  receptacles  for  beer  or  other  liquids  liable  to 
damage  from  contact  with  air.     June  4. 

6796  (1902).  Weyermanu.      Process  for  producing 

tasteless  roasted  malt  decoctions.     June  4. 


XVIII. 


-FOODS,  SANITATION,  Etc.. 

DISINFECTANTS. 


A. — Foods. 

I  [A.]   11,534.  Bamberg.     Improved  food  and  its  manufac- 
ture.    May  20. 

„      11,608.  Deane.     Improved  food  product.*    May  21. 

„     12, U5.  Murray  and  Read.     See  u/tder  VII. 

„     12,125.     Smethurst.       Treatment    of     frozen    food. 

May  27. 

„  12,177.  Bamberg.  New  or  improved  method  of 
manufacturing  foods.     May  28. 

„  12,453.  Passburg.  New  or  improved  method  of 
desiccating  fruit,  vegetables,  or  similar  produce. 
May  31. 

.S.]  12,335  (1901).  Schafer.  Precess  for  the  manufac- 
ture of  fish  powder.     May  28. 

„  12,820  (1901).  Wright.  Manufacture  and  supply 
of  aerated  liquids  or  beverages.     June  4. 

„  15,222(1901).  Helm.  Process  for  preserving  milk. 
June  4. 

„  4723  (1902).  Gomez.  Process  for  preserving  apples. 
June  4. 

a. — Samtation  ;    Water  Purification. 

.\.]  11,686.  Springborn  and  Bumie.  Treatment  of 
sewage.     May  22. 

„  12,303.  O.sboum.  Feed-water  heaters,  filters,  and 
purifiers.*     May  29. 

S.]  10,838  (1901).  Boult.— From  Vial.  Treatment  of 
sewage  including  the  discharge  from  factories 
and  the  like.     June  4. 


[C.S.]  11,508(1901).  Arnold.     Disinfecting  apparatus  for 
drains,  sewers,  and  the  like.     May  28. 

„  12,287(1901).  Ridgway.  Apparatus  for  controlling 
automatically  the  distribution  of  sewage  and  other 
liquids  over  filter  or  other  beds;  and  for  the 
retention  of  such  liquids  therein.     May  28. 

„  13,283  (1901).  Schmidt.  Apparatus  for  supplying 
reagents  for  purifying  water  or  other  liquids. 
May  28. 

„  13,832(1901).  Adams  and  Creer.  Sewage  or  water 
filters,  and  apparatus  connected  therewith.   June  4. 

„  19,125  (1901).  Haines.  Process  of  and  apparatus 
for  softening  waters  and  purifying  waste  liquors. 
June  4. 

C — DisinfertanU. 
[.\.]    11,535.    Choulet.      Means    tor    the    application    of 
acetylene  as  a  disinfectant  and  insecticide.  May  20. 
„      11,779.  Hewer.     Seeunder'&y. 

[C.S.]  13.571  (1901).  Bflchelin.     Apparatus  for  producing 
sterilised  salves,  ointments,  and  the  like.     May  28. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

[A.]  11,505.  Mills.-From  Transparent  Cellulose  Products 
Co.,  United  States.  Collapsible  tubes  and  other 
tubular  articles.*     May  20. 

„  11,586.  Wetter. — From  Lederer,  Germany.  Process 
for  acetylising  cellulose  and  materials  containing 
cellulose.     May  21. 

„  1 1 ,593.  Walbinger.  Processes  for  treating  paste- 
board and  paper  saturated  with  tar,  asphalt,  or 
like  impregnating  substances.*     May  21. 

„  12,452.  Sehaak.  Process  of  and  apparatus  for  the 
manufacture  of  covers  or  envelopes  of  corrugated 
strawboard  or  similar  material  for  the  protection  of 
bottles  and  the  like.     May  31. 

[C.S.]  14,981  (1901).  Franquet.     Compound  for  use  as  a 
substitute  for  shell,  ivory,  and  the  like.     June  4. 

„  4369  (1902).  Soc.  Petiteollin.  Articles  of  celluloid. 
May  28.  Date  applied  for  under  International 
Convention,  Dec.  16,  1901. 

„  4759  (1902).  Tibbetts.  Screens  for  paper  pulp. 
June  4. 

„  7141  (1902).  Hughes.  Process  of  forming  wood- 
palp  into  sheets.  May  28.  Date  applied  for 
under  International  Convention,  July  3,  1901. 


XX. -FINE  CHEMICALS,  ALKALOIDS, 

ESSENCES,  AND  EXTRACTS. 

[A.]    11,494.  Majert.     See  irarfer  XII. 

„  11,750.  Wirth.  Process  for  the  reduction  of  aromatic 
nitro-eompounds  containing  two  or  more  nitro- 
groups.*     May  23. 

„  11,873.  Hoyermaim.  Process  for  rendering  the 
phosphoric  acid  contained  in  natural  phosphates 
soluble  in  citric  acid.*     May  24. 

„  11,882.  Newton. — From  Farbenfabr.  vorm.  F.  Bayer 
and  Co.,  Germany.  Manufacture  and  production 
of  new  pharmaceutical  compounds.     May  24. 

„  11,968.  Coxeter  and  Coxeter.  Inhalers  for  ethyl 
chloride  and  other  volatile  anaesthetics.     May  26. 

„  12,181.  Givaudan.  Manufacture  and  preparation  of 
a  new  series  of  derivatives  of  saccharine.     May  28. 

[C.S.]  14,366(1901).  Boehm.— From  Merck.     Process  for 
preparing  alkyl  ethers  of  morphine.     May  28. 

„  19,234  (1901).  Ingham.  Manufacture  of  alkaline 
alginate.     May  28. 
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[C.S.]  22,629  (1901).  Dreher.     Process  for  the   manufac- 
ture of  titanium  lactate.     June  4. 
„      23,188   (1901).  Dreher.     Process  of  manufacturing 
mixed  salts  of   titanic,  o-^alic,  and  tartaric  acids, 
and  of  titanic,  oxalic,  and  lactic  acids.     .June  4. 


[A.] 


XXI.— PHOTOGKAPHT. 

11,5.59.  Hutchison.  New  or  improved  m.ichine  or 
means  for  developing,  fixing,  and  washing  photo- 
graphic plates  or  flat  films.     May  21. 

ll,.59''i.  PoUak,  Egger,  and  Silberstein.  Photogra- 
phic developing  apparatus.*     May  21. 

1 1,983.  Huck  and  Fischer.  Process  of  rendering 
.aluTninium  and  its  alloys  fit  for  the  direct  produc- 
tion thereon  of  photographic  or  other  printed 
pictures.*     Maj*  26. 


[C.S.]  14,079  (1901).  Reichert. 
developing  and  fixing 
films.     May  28. 


Means  or  apparatus  for 
cartridge     photographic 


XXn.— EXPLOSIVES,  MATCHES.  Etc 

[A.]    11,.503.  MuirandBell.    Igniting  material  for  matches 
and  the  like.     May  20. 

„      11,564.  Williams.  Fog  signals  for  railways.  May  22. 

[C.S.J  13,3.55    (1901).     Underwood.       Combined     marine 
torch  and  rocket.     May  28. 

15,983    (1901).    Nathan,    Thomson,    and    Rintoul. 
Apparatus  for  the  manufacture  of  nitro-glycerine. 
June  4. 
„      8776  (1902).  Duttenhofer.     Process  for  producing 
easily  ignitahle  explosive  materials.     June  4. 
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itontion  ;S>ertfom 

Chairman  :  Otto  Hehner. 

Vice-Chairman :  Walter  F.  Reid. 

Committee : 

JB.  B.  R.  Newlands. 
Boverton  Redivood, 
Walter  P.  Rekl. 
F.  Napier  Sutton. 
L.  T.  Thome. 
C.  T.  Tyrer. 
Prank  "Wilson. 


J.  J.  BoxohV' 
A.  C.  Chapman. 
K.  Divers. 

H.  Hi-niitmu'ay. 
K.  (ii-iiiif  Hooper. 
Jf.  LJoiitl  Hvward, 
"\V.  Keilner. 
J.  Lewkowitsch. 


Hon.  Local  Secretarif : 
A.  R.  Liner,  Laboratory,  2,  St.  Dunstan'.s  Hill.  E.G. 
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Reid.  Committee:  Julian  L.  Baker,  M.  0.  Forster,  Oscar  Gutt- 
mann,  Otto  Hehner,  A.  Gordon  Salamoii,  W.  S.  Squire. 
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^ftptagtlg  ^ettioni 

Chairman :  W.  L.  Rennoldson. 
Vice-Chairman:  N.  H.  Martin. 
Committee  : 
\.  AUhusen.  H.  S.  Pattinson. 

P.  P.  Beilson.  John  Pattinson. 

J.  T.  Dunn.  W.  W.  Proctor. 

T.  AV.  HoRg.  O.  Sisson. 

H.  Louis.  Harry  Smith. 

F.S.J^euiall.  J.E.  Stead. 

Hon.  Local  Secretarii  and  Treaiurer  : 
F.  C.  Garrett,  Durham  CoUcKe  of  Science,  Newcastle-on-Tyne. 
The  following  take  office  in  July  nest :— Committee :  H.  S.  Collins, 
3.  Mather,  C.  B.  Stuart. 


^rlM  gork  ^fftioiu 

Chairman :  Clifford  Richardson. 

Vice-chairman:  V.  Coblentz- 

Committee: 


H.  C.  Aspinwall, 
M.  T.  Boaert. 
C.  F.  Chandler. 
A.  P.  Hallock. 
E.  J.  Lederle. 
E.  G.  Love. 


iJ.  W.  Moore. 

T.  J.  Parker. 

R.  C.  Sclmpphaus. 

M.  Toch. 

G.  K.  Williamson. 

D.  Woodman. 


Hon.  Treasurer:  R.  C.  Woodcock. 

Hon.  Local  Secretary : 

H.  Schweitzer.  40,  Stone  Street,  New  York.  U.S.A. 

The  folIowinK  take  office  in  July  next  -.—Chairman  :  V.  Coblentz. 
Vice-chairman :  Russell  W.  Moor*^.  Committee:  L.  Baekeland* 
G.  Drobegg.  W.  F.  Fuerst,  Clifford  Richardson,  G.  C.  Stone.  W.  T. 
Schieffelin. 


^otttngftam  ^rrti'on. 

Chairman:  L.  Archbutt. 
Vice-CItairman :  F.  Stanley  Kipping. 

Committee : 


S.  E.  Burford. 
F.  J.  R.  Oarulla. 
R.  M.  Caven. 
H.B.  Mayfield. 
J.  O'Suliivan, 
J.  M.  C.  Paton. 


A.  L.  Stern. 
J.  J.  Sudhorough. 
S.  Trotnian. 
G.  J.  Ward. 
J.  White. 


Hon.  Treasurer :  S.  J.  Pentecost. 
Ho7t.  Local  Secretary : 
J.  T.  Wood,  29,  Musters  Road,  West  Bridgford,  Nottingham. 

The  following  takes  office  in  July  next :  —  Committee :  Loiley 
Meggitt. 


^Mtttst)  ^ettion* 

Chairman :  Sir  Robt.  Ptillar. 
Vice-Chairman:  W.Frew. 


Committee : 

W.  Foulis. 
D.  S.  Jerdan. 
A.  D.  Ker. 
J.  G.  F.  Lowson. 
J.  McCulloch. 
T.  L.  Patlcr.ion. 
D.  J.  Play  fair. 


W.  Carrick  Anderson. 
E.  M.  Bailey. 
G.  T.  Beilby. 
H.  Bumby. 
J.  Christie- 
W.J.  Chrystal. 
D.  B.  Dott. 
C.  J.  Ellis. 

Ben.  Secretary  and  Treasurer : 
Thomas  Gray,  c/o  Gourlay  and  Deas,  ISO,  Hope  Street,  Glasgow. 

The  following  take  ofiice  in  July  next  -.—  Chairman:  T.  L.  Patter- 
.•son.  Vice-Chairman:  D.  J.  Playfair.  Committee:  Thos.  Ewan, 
W.  Frew,  Jas.  Hendrick,  Jas.  Hope,  H.  Ingle,  W.  G.  Johnston. 


gorksibtrf  ;*rrtion. 

chairman  :  George  Ward. 
Vice-Chairman :  T.  Fairley. 
Committee: 
E.  A.'Brotherton.  S.  G.  Rawson. 

A.  W.  Cooke.  A.  Smithells. 

W.  M.  Gardner.  A.  Turnbull. 

H.  Grandage.  H.  A.  Watson. 

Edw.  HaUiicell.  Thorp  Whitaker. 

A.  J.  Murphy.  J.  B.  Wilkinson. 

Hon.  Local  Secretary  and  Treasurer: 
H.  R.  Procter,  The  Yorkshire  College,  Leeds. 
Hon.  Assistant  Secretary:  A.  Turnbull. 
The  following  take  office  in  July  next  -.—Chairman  :Jia.  E. 
Bedford.    Committee :  C.  S.  Bedford,  John  W.  Cobb,  fl.  Inglc, 
G.  W.  Slatt«r. 


N.B.— The  names  in  italics  ore  those  of  members  of  Committee  wlio  retire  from  their  respective  offices  at  tlie  end  of  the  current  session. 
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ANNUAL  GENERAL  MEETING,  LIVERPOOL,  1902. 
Provisional  Programme. 
Wednesday,  July  9th. 
10.30  a.m.     Council  Meeting,  at  LTniversity  College. 
11.0  a.m.       General  Meeting,  at  L'niversity  College. 
1,30  p.m.      Luncheon,  at   the  Adelpbi   Hotel,  by  invitation 

of   the   Liverpool   Section.      Ladies   accom- 

pauying  members  are  invited. 
3.0  p.m.        Garden  Party,  at  .Seaforth  Kail,  by  invitation  of 

E.  K.  Mus'pratt,  Esq.,  J.P. 
3.0  p.m.  to  1  Reception   at    the    Town   Hall,   by    the    Lord 
lO.O  p.m.   J      Mayor  of  Liverpool. 

Thursday,  July  10th. 

Whole  Dai/  E.rrursions  : — 
(1)  Works  of  the  Telegraph  Manufacturing  Co.,  Ltd.,  at 
Helsby.     Luncheon,  by  invit.-ition  of  the  Directors 
of  the  Company.     Afternoon  Tea,  by  invitation  of 
G.  Crosland  Taylor,  Esq. 

I  (2)  Excursion  to  Freseot : — 

Morning — \Vorks  of  the  British  Insulated  Wire  Com- 
pany. Luncheon,  by  invitation  of  the  Directors  of 
the  Company. 

Aflernon7t — Works  of  the  Lancashire  Watch  Com- 
pany. 

\lalf-Day  Excursions  : — 
Morning — 

(1)  Visit   to   Port  Sunlight  Village  and  the  Works  of 

Messrs.  Lever  Brothers.  Luncheon,  by  invita- 
tion of  ilessrs.  Lever  Brothers.  Ladies  are 
invited  to  Join  this  excursion. 

(2)  Works   of  the  United  Alkali  Co.,  Ltd.,  at  Widnes. 

Luncheon  by  invitation  of  the  Mayor  of  Widnes 
(W.  W.  Gossage,  Esq.,  J.P.)  and  Directors  of 
the  United  Alkali  Company.  It  is  hoped  that 
it  -will  be  possible  to  convey  members  on  this 
excursion  by  motor  cars. 

(3)  Messrs.  Ogden's  Tobacco  Factory  and  the  Tobacco 

Warehouses  of  the  Mersey  Docks  and  Harbour 
Board. 

Aflernonn — 

(1)  Works  of  the  Diamond  Match  Co.  at  .Seaforth. 

(2)  Liverpool  Corporation  Electric  I'ower  Stations. 
|!Op.m.     Annual  Dinner  at  the  Adelpbi  Hotel. 

Friday,  July  1  Uh. 

hole  Day  Excursion  to   Llandudno  and  Beaumaris  by 
.Saloon  Steamer  "  St.  Elvies." 
().m.    Smoking  Concert  at  the  Reform  Club. 


A  detailed  programme,  with  request  forms  for  tickets, 
|l  be  found  in  the  Journal  for  IMay  31,  and  the  ticket  of 
mbership  in  the  Journal  for  June  16th. 


n   accordance  with   the   provisions  of   Rule  18  of   the 

;-laws,  nctice  is  hereby  given  that  those  Members  whose 
1  aes  are,  placed  in  italics  in  the  list  of  Council  will  retire 
I'D   their  respective  offices  at  the   forthcoming   Annual 

rting. 

1 1  ■  Ivan  Levinstein  has  been  nominated  to  the  office  of 
-  sidect  for  a  second  year,  under  Rule  10  ;  Mr.  E.  Grant 
Joper,  Dr.  F.  B.  Power,  Sir  Wm.  Ramsay,  K.C.B.,  D..Sc., 
1  '..S.,  and  Mr.  Thos.  Tyrer  have  been  nominated  Vice- 
1  sidents  under  Rule  8  ;  and  Dr.  John  Clark  has  been 
ijiinated  a  Vice-President  under  Rule  24. 
J  he  Hon.  Treasurer  and  Hon.  Foreign  Secretary  have 
Pn  nominated  for  re-election  to  their  respective  offices. 


Dr.  J.  Grossmann,  Dr.  J.  Lewkowitsch,  and  Messrs.  N.  II. 
Martin  and  Frank  Scudder  have  been  nominated  under 
Rule  18  to  till  four  vacancies  among  the  Ordinary  Members 
of  Council.     There  will  therefore  be  no  Ballot. 


SPIRIT  (ALCOHOL),  DUTY-FREE. 
The  principle  of  concessions  in  regard  to  the  use  of  spirit 
(alcohol)  having  been  accepted  by  the  CJoverumeut,  the 
Council  would  be  obliged  if  those  members  who  .are  in- 
terested in  industries,  in  which  parti.ally  or  wholly  duty-free 
spirit  would  be  of  advantage,  would  inform  the  Secretary 
in  what  way  the  power  to  use  spirit  duty-free  for  manu- 
facturing purposes  would  affect  their  industries,  giving,  as 
far  as  possible,  actual  instances  and  figures  : 

1.  As  facilitating  present  processes  (crystallising,  &c.). 

2.  As  rendering  possible  the  manufacture,  in  Great 
Britain,  of  products  which  the  duty  has  hitherto  prevented. 

3.  As  affecting  the  position  of  British  manufactures  in 
regard  to  foreign  competition. 

4.  As  to  the  branches  of  industry  which  the  duty  ou 
alcohol  has  crippled  or  destroyed. 

The  Council  has  appointed  a  Committee,  consisting  of 
the  President,  Hon.  Treasurer,  Dr.  Squire,  Mr.  David 
Howard,  Mr.  A.  G.  Green,  Mr.  Walter  F.  Reid,  and 
Mr.  Thos.  Tyrer,  to  consider  and  report  on  this  question. 


THE  JOURNAL  OF  THE  SOCIETY. 
In  order  that  members  may  be  supplied  with  information 
at  as  early  a  date  as  possible,  the  Journal  is  now  issued 
twice   a  month,    and    contains    abstracts    of    French   and 
American,  as  well  as  British,  patents. 


MEMBERS  AND  THEIR  CONTRIBUTIONS, 
Every  Candidate  for  admission  as  a  Member  of  the- 
Society  must  be  proposed  according  to  the  form  set  out  in 
Rule  26.  He  must  be  proposed  by  one  or  more  Members 
to  whom  he  is  known  personally.  The  proposal  form  must 
be  sent  duly  signed  to  the  General  Secretary,  who  shall  lay 
the  same  before  the  Council  at  its  next  Meetintr.  If  the 
m.ajority  of  the  Members  of  Council  present  are'iu  favour 
of  hiselection,  the  Candidate  shall  be  declared  duly  elected, 
and  his  name  shall  be  entered  in  the  Register  of  the  .Society! 
At  whatever  period  of  the  year  a  new  Member  may  be 
elected,  he  shall  be  required  (unless  the  Council  shall  deter- 
mine otherwise)  to  pay  his  subscription  for  that  year; 
having  done  which  he  .shall  be  entitled  to  receive  all  the 
numbers  of  the  Society's  Journal  for  that  year. 

The  Nomination  Paper  must  take  the  following  form,  and 
may  be  obtained  from  the  General  Secretary,  or  from  any 
of  the  Secretaries  of  Local  Sections  : — 

The  Societt  op  Chemical  Isdusirt. 

We,  the  nndersigned Members  oftheSociety  of  Chemical  Industry , 
hereby  propose 

{Candidate's  Name  in  fall) 

as  a  lit  and  proper  person  to  become  a  Member  of  the  Society.' 

For     Names     only    of\ 

Members  recommend-  > 

ing  the  Candidate.      ) 

And  /,  the  said  Candidate  for  Membership,  hereby  declare  that  if 
elected  I  will  do  my  best  to  support  tlie  Society,  and  u-i'l  observe 
its  Byedaivs. 

Signature  of  Candidate 

Address  to  which  the  Candidate^ 

wishes  the  Society  s publications  f 

to  be  sent,  and  which  is  to  beC 

entered  in  the  Society's  Register.  J ' 

Profession  or  Business  Occupation 

Date 

(Extract  from  Bye-laws— Sules  27,  29,  and  30,) 

Each    Member    shall    pay   an    annual    subscription    of 
Twenty  five  Shillings,  due   on  the  First  of  January  in  each 
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Tear ;  except  that  any  Member  may  pay  a  life  composition 
fee  of  Twenty  Pounds  in  lieu  of  an  annual  subscription.  He 
shall  also  pay,  on  receipt  of  notice  of  election,  an  entrance 
fee  of  One  Guinea  in  addition  to  his  first  year's  subscription  : 
except  that  should  a  Member  who  has  paid  an  entrance  fee 
resign  and  subsequently  seek  re-election  the  Council  may 
dispense  with  a  further  entrance  fee. 


COMMUNICATIONS. 

Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  43  of  the  Bye-laws  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  Bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 


LIST  OF   SECTIONAL   COMMITTEES. 

In  future,  the  list  of  Sectional  Committees  will  appear 
once  a  month  only,  in  the  second  number. 


TECHNOLEXICON. 

The  T'erem  Deutscher  Inyenieure  has  undertaken  t 
produce  a  reliable  techuical  dictionary  in  three  language 
— English,  French,  and  German — and  has  asked  this.Societ 
to  furnish  the  names  of  such  scientific  and  industrial  me 
as  are  willing  to  supply  the  technical  expressiuns  of  thei 
own  special  branches  of  industry.  The  assistance  to  b 
rendered  must  be  gratuitous,  as  otherwise  the  expens 
■would  be  prohibitive ;  but  no  money  is  asked  for  bv  th 
German  Society,  though  it  has  already  spent  considerab! 
sums  upon  the  work,  and  has  provided  an  editor.  Dr.  Hubci 
.lansen,  of  Berlin,  with  a  staff,  to  collate  the  material 
supplied. 

The  Council  of  this  Society  agreed  to  co-operate  i 
the  work,  and  appointed  a  special  committee,  consisi 
ing  of  the  President,  Hon.  Treasurer,  Drs.  Lewkowitscl 
Kohn,  Messel,  Redwood,  and  Squire,  and  Messrs.  Beilhj 
Ilehner,  Newlands,  Keid,  and  Watson  Smith  to  decid 
upon  the  form  of  co-operation.  It  luis  been  determined  t 
select  one  or  more  representatives  for  each  class  of  th 
Journal  and  Patent  Literature ;  and  the  committee  no' 
asks  for  volunteers  to  undertake  a  class  or  division  of 
class.  To  those  who  intimate  their  wish  to  help,  fii 
particulars  of  the  plan  of  the  work,  with  instructions  ho' 
to  proceed,  will  be  sent.  Offers  of  co-operation  should  b 
addressed  to  the  General  Secretary. 


STATEMENT  OF  REVENUE  AND  EXPENDITURE  FOB  THE  YEAR  1901. 
(Made  up  to  the  23rd  May  1902.) 


REVENTTE. 

Ajmual  Subscriptions  for  1901 :—  £    *■  d. 

1  subscription  received  in  1899 15    0 

142  subscriptions  received  in  19O0 177    2    0 

.3.236  subscriptions  received  in  1901 4,045    0    0 

49  subscriptions  received  in  1902 61    5    0 

(Sundry  balances  and  excess  pa.vment3)        3  IS    3 

3.428 

Entrance  Fees  (319  at  1M«.) 334  19    0 

Life  Composition  Fees  (2  at  20?.) 40    0    0 

'  Collective  Index  "  Subscriptions 

Investments: — 

Interest  on  Metropolitan  3   per   cent. 

Consolidated  Stock 126  14  10 

Interest  on  Gas  Liprht  and  Coke  Com- 
pany's 3  per  cent.  Consol.  Deb.  Stock.        17    1    3 
Interest  on  North  British  Railway  3  per 

cent.  Consolidated  Lien  Stock 30  16    7 

Intereston  Midland  Railway  2i  per  cent. 

Perpetual  Preferento  Stock 17    8  10 

Interest  on  Great  Eastern  Railway  4  per 

cent.  Irredeemable  Guaranteed  Stock       24  15  11 
interest  on  New  Zealand  3  per  cent .  1045 

Stock 28    7    6 

Interest  on  New  South  Wales  3  per  cent. 

1935  Stock 1?  15    4 

Interest  on  South  Eastern  Railway  4i 

per  cent.  Preference  Stock 23  14    1 

Interest  on  Southwark  and   Vaushall 

"Water  Company  3  per  cent.  Deben- 

tureStock 28    7    6 

interest  on  Great  Northern  Railway 

3  per  cent.  Debenture  Stock 11    7    0 

Interest  on  Nottinpham  .Toiut  Stock 

Station  3  percent. Debentui'e  Stock..         2  16    9 

Intereston  Deposit  Account  at  Bank..         35  16    7 

Journal :—  ——^— 

Advertisements 588    0    0 

Sales 429   6    8 


£    «.  d. 


4,28S     5    3 


26  10     0 


366     2     2 


1,017    6    8 


£5,61 


EXPENDITURE. 

£       t.d.£   s. 
Journal  Expenses : — 

Publishing 3,195    6    6 

Editorial:—  £    ».   d. 

Editor's  Salary 500    0    0 

Editor's  Expenses 54    7    8 

Abstractors 535    3  10 

Indexing  Journal 114   7    0 

Patent  Lists 68  15  10 

Sub-Editor's  salary 150    0    0 

Foreigrn  Journals 20    6    6 

Sundry  Journals 2  10   6 

1,465  U    4 

Insurance  of  Stock 7    2    6 


Printing  Sundries 

Sectional  Expenses 

Secretary's  Salary  (see  also  Sub-Editor) 

Assistant 

Library  (Binding  Books) 

Annual  Meeting  Expenses 

Honorary  Treasurer's  Assistant 

Stationery 

Office  Expenses 

Auditors'  Fee 

Investment ;  — 

200J.  Nottingham  Joint  Stock  Station 
3  per  cent.  Debenture  Stock 189    0    0 

%M.   Great  Northern   Railway  3  per 
cent.  Debenture  Stock 818    9    0 


3,668    (' 
117    1 

4as  1' 

300  i 
U  li- 
lt  1> 

169  i' 
6!  10 
41    S 

US  < 
1«U 


Sundries U']" 

Bank-Charges *" 

Treasurer's  Petty  Cash.  Postage  and  Clerical  Assistance 

writing  up  subscriptions Mil 

Secretary's  Petty  Cash  and  Postage '•  '' 

Balance  of  Revenue  over  Expenditure 610  1  ' 


CB,6!H     1 
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THE  TREASURER— IN  ACCOUNT  WITH  THE  SOCIETY  OF  CHEMICAL  INDUSTRY 

FOR  THE  YEAR  1901. 


Cr. 


Cash  on  Deposit  (1st  January  1901) 

Balance  at  Bank  ( 1st  January  1901 ) .  ... 
Cash  in  Secretary's   hands  (1st  Janu- 
ary 1901 )  

iiiinual  Subscriptions ; — 

6  for  the  year  1899 

6S  for  the  vear  1900 

3,236  for  the  year  1901 4,0+3 

142  forthe  vear  1903  (less  8a*.  short 

paid!  177 

2  for  the  year  1903  (less  4s.short 

paid) 2 

1  for  tlie  year  1904 1 

(Sundry  odd  amounts,  balances 
and  excess  payments) 

3,455 


*    ».  d. 

650    (I     I) 
21S  14     4 


7  10 
85     0 


Entrance  Fees  (319  at  1?.  Is.) 

Collective  Index  "  Subscriptions 
nterest  from  Investments  : — 

Metropolitan  3  per  cent.      £ 

s. 

d. 

Consolidati^a  Stock (4,476 

u 

2( 

120  14  10 

Gas  Light  and  Coke  Com- 
pany s  3  per  cent.  Con- 

solidated     Debenture 

* 

Stock (600 

0 

01 

17    1 

S 

North  British  Railway  3 

percent.  Consolidated 

Debenture  Stock (1,084  13 

4) 

30  16 

7 

Midland  Railwav  2i  per 

cent.    Perpttual   Pre- 

ference Stock (7o6 

0 

0) 

17     8 

W 

'  Great  Eastern  Kaitwa.v  4 

,     percent.  Irredeemable 

1    Guaranteed  Stock (654 

0 

0) 

24  15 

11 

New  Zealand  3  per  cent. 

1945  Stock (1,000 

0 

0) 

28    7 

(i 

New  South  Wales  3  per 

cent.  1935  Stock (4S5 

4 

S) 

13  15 

4 

-South  Eastern  R^iilway 

4i  per  cent.  Preference 

Stock (673 

0 

0) 

2S  14 

1 

"Southwark  and  VaTixhall 

1'    WaterCompany's3per 

'    cent.  "  B  "  Debenture 

!    Stock (1,000 

0 

0) 

28    7 

6 

Great  Northern  Railway 

•    3  per  cent.  Debenture 

li   Stock (80O 

0 

01 

11     7 

0 

'  KottinKhnm  Joint  Stock 

■    Station  3  per  cent (2fi0 

0 

0) 

2  16 

» 

(11.709 

7 

2) 

r.terest  on  Deposit  Account  at  Bank 

35  16 

7 

lurnah— 
Advertisements 

030    0 

n 

Sales 

. . . 

428  15 

0 

£    $.  d. 


3  13    3 


4,321  IG  3 

331.  li>  0 

40     0  () 

19  10  0 


3GG    2    2 


1,064  15    0 


£  7,020 


By  Journal  Expenses  :— 

Publishing 2,356    :i  10 

Insurance  of  Stock  7    2    6 

Editorial :—  t    s.  d. 

Editor's  Salary ">f)0    o    0 

Editor's  Expenses 47  13    4 

Abstractors  .VM  ly    '^ 

Patent  Lists 09  15     i) 

Indexing  Journal sy    2    0 

ForeiKn  Journals 20    6    fi 

Sundry  Journals 2  10    G 

Sub-Editor  (Secretary)     150    0    (> 


£    s.  d.       £    s.  d. 


1,111    6    fi 


Sundries,  Printintr,  &c 

Sectional  Expenses:— 
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Meeting  held  on  Mondiiy,  June  2nd,  1902. 


StR.    Ono    HEUNER   IN"    THE    CHAIR. 


Hartford,  Jas.,  3,  Cedar  Street,  New  York  City,  L'.S.A. 
Macadam,   I'rof.   W.    Ivison,    Surgeons'   Hall,    Edinburgh. 

June  24. 
Mooney,  Morgan,  118,  Pembroke  Koad,  Dublin.     June  2. 


Dr.  DiVKES  called  attention  to  the  fact  that  this  was  tl 
last  meeting  of  the  Session  at  which  Mr.  Otto  Hehn> 
would  preside  as  Chairman  of  the  Section.  He  would  ther 
fore  ask  the  members  to  support  him  in  presenting  to  hii 
a  very  cordial  vote  of  thanks  for  the  way  in  which  he  ht 
performed  his  duties  for  the  last  two  years. 

The  resolution  having  been  carried  unanimously. 
The  Chairman  thanked  Dr.  Divers  and  the  Members  j 
the  Section  for  the  kindness  and  consideration  invari^ 
shown  to  him.  He  welcomed  in  the  names  of  the  Sectio 
three  representatives  of  Chemical  industry  coming  fro 
other  parts  of  the  world,  namely,  the  Hon.  F,  S.  Grimwad 
from  Jlelbourne,  Dr.  W.  Dreyfus,  of  New  Y'ork,  and  D 
Holde,  of  Berlin. 

CHEMHSTKY   OF  WHISKY. -L 

BY   PHILIP   SCHIDEOWITZ,   Pn-D.,   F.C.S. 

The  chemistry  of  whisky  has  hitherto  received  very  1  • 
attention.     With  the  exception  of  the  work  of  .Mien  (J.  I 
Inst.  Brewing,  1&97,  3,  1).  of  Allen  and  Chattaway  (Analy 
1S91,  102),  of  Bell  (Brit,  and  For.  Spirits  Comm.,' 1890-91 
and  a  recent  paper  by  Hewitt  (this  Journal,  January  1902 
there  is  practically  no  literature  on  the  subject.     Thia  is  \ 
doubt  due   partly  to  the  great  difficulties  with  which  woi 
in  this  direction  is  attended,  and  partly  to  the  fact  that  ll 
great  increase  in  the  consumption  of  whisky  in  EDglaud 
of  comparatively  recent  occurrence.     It  is  frequently  stati 
that  the  conservatism  of  British  maimfacturers  impedes  tl 
natural  growth  of  applied  chemical  science,  but  I  am  rath 
inclined  to  think  that  if  the  chemist  can  clearly  show  l( 
manufacturer  the  advantages   to   be   gained   from  new 
improved  methods,  the  latter  will  not  be  slow  in  adopt 
them.     The  modern  manufacture  of  beer  is  a  striking  pru 
of  this  argument.     The  improvements  due  to  chemical  ai 
technological  research  which  have  during  recent  years  beli 
made  in  the  manufacture  of  plain  spirit,  more  particub' 
on  the  Continent,  are  very  great.      It  is  true  that  it 
manufacture    of    pot    si)irit   an   entirely   different    set 
conditions   obtain,   but   quite    apart    from    the  distiUaii. 
proper,  a  great  deal  might  doubtless  be  done  to  rational! 
and  perfect  the  malting,  mashing,  and  fermenting  stages 
pot  spirit  manufacture. 

The  chemistry  of  whisky  falls  naturally  into  five  divisions: 
(a)  the  chemistry  of  the  malting,  (h)  of  the  mashing,  (c) 
the  fermenting,  (rf)  of  the  distilkition  stages,  and  («)  of  tl 
finished  product  (maturation).  The  chemistry  of  a,  i,  ai 
c  has  so  far  received  scarcely  any  attention,  and  whtt  hi' 
work  has  been  done  on  the  chemistry  of  whisky  as  a  whi 
is  confined  almost  entirely  to  the  last  two  sections,  Tl 
is  perhaps  not  very  remarkable,  for  it  is  obvio* 
necessary  to  obtain  a  more  or  less  complete  knowledge 
the  finished  jiroduct  before  one  can  study  the  best  metliu 
for  obtaining  the  same.  It  is  also  clear  that  sections 
and  e  dovetail  to  a  considerable  extent,  and  that  they  a: 
compared  with  the  other  sections,  of  primary  import»ni 
inasmuch  as  the  m.alting,  mashing,  and  fermenting  stag 
have  much  in  common  with  the  similar  operations  in  t 
brewery.  For  a  knowledge  of  the  chemistry  of  the  finish 
product  in  its  various  stages  we  are  wholly,  and  of  \ 
chemfstry  of  the  distillation  stage  very  largely,  dependi 
on  analytical  methods  pure  and  simple,  and  owing  in  \k 
to  the  relatively  minute  quantities  of  by-i>roduct.s  prese 
and  also  to  the  'similarity  of  many  of  these  to  one  anoth 
it  is  in  this  connectioii  t'uat  the  first  great  dillicuJiy 
attacking  the  question  of  a  rational  study  of  spirit,  a 
more  particularly  whisky  manufacture,  is  encountereci. 
is  a  remarkable  fact  that  there  are  no  analyses  of  vrhi> 
of  anvthing  like  a  complete  nature  to  be  found  in  i 
literature  on  the  subject.      The  figures  given  by  Bell  (' 
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•i'(.)  are  confined  to  the  hijrher  alcohols,  the  compound 
■ihers,  and  the  total  acid.  In  two  instances  he  gives  figures 
•t'latlDS  to  furfural,  but  as  the  samples  in  point  were 
tbviously  blended  spirits  and  the  process  of  analysis  was 
lot  described,  they  have  very  little  value.  Hewitt  (Joe.  cil.) 
as  recently  published  figures  relating  to  the  furfural 
ontents  of  a  number  of  whiskies  and  other  spirits,  but 
infortunately  no  other  data  with  regard  to  the  same  were 
■iven.  No  definite  references  vjith  regard  to  the  quanlUi/  of 
he  aldehydes  generally  are  to  be  found  in  literature, 
Ithough  Hewitt  (Joe.  cit.)  states  that  working  with  a 
■recess,  the  details  of  which  have  not  yet  been  published, 
e  found  the  aldehyde  contents  of  mature  spirits  appreciably 
■ss  thau  that  of  the  new  article.  Again,  there  is  no  more 
3an  a  passing  reference  to  be  fouud  (as  regards  the 
hemistry  of  maturation)  to  the  part  played  by  the  method 
f  storage  (i.e.,  whether  in  plain,  sherry,  or  refill  casks), 
ad  this  I  am  inclined  to  believe  has  been  considerably 
nderrated. 

My  primary  object   in   undertaking  the   present  piece  of 
ork  was  to  obtain,  if  possible,  a   closer  insight   into  the 
imposition  of  typical  commercial  whole-malt  and  whole- 
rain  whiskies  class    for   class,   and   to   see   v»hether   any 
irther  light  could  thus  be  thrown  on  the  distilling  and 
aturing  processts,  before   proceedins,  as    I  hope  to  do  in 
le  future,  to  use  synthetic  methods  for  attacking  the  more 
jneral  problem.      In   the    first    place,   then,    I   occupied 
yself    with    the    examination,   control,  and    modification 
vhere  this  seemed  possible)   of   the  analytical   processes 
ready  in  existence,  ami   in    working   out   new   methods 
here  these  appeared  to   be  necessary,  and  secondly,  with 
e  examination  of  a  number  of  samples  of  spirits  which  I 
IS  able  to  pro.'ure.  by  the  same.     The  samples  on  which 
'worked  were  neither  as  numerous  nor  as  large  as  I  might 
ive  wished,  but  I  can  at  least  say  that  they  were  typical 
'nuine   samples  of  pot  and  grain   whiskies    respectively, 
iblended,  some  new,  some  matured,  some  stored  in  plain 
)od,  some  in  sherry  casks,  and  some  which  had  not  been 
wood  at   all.     In  tbrte   instances  I  was  able  to  obtain 
mples  of  various  ages  and   varying  caskage,  representing 
■J  same  make  and  class  of  whisky  in  each  series.     These 
■;,  therefore,  fairly  comparable,  although,  strictly  speaking, 
woald  be  necessary  to  examine  the  same  spirit  at  given 
.16  intervals  in  order  to  arrive  at  absolute  results. 
iThe  Constituents  of  Whisky,  and  Methods  of  determining 
j™. — The   constituents    of    commercial   whisky    hitherto 
^ognised    are   ethylic   alcohol,    higher    alcohols,   volatile 
jds,  compound  ethers,  lurtural  and  other  aldehydes,  and 
pactive  matter,  the  latter  derived  solely  from  the   cask. 
jsides  these  there   are   undoubtedly  small    quantities    of 
satile  bases,  of  "  ethereal  oils,"  including  terpenes,  and  of 
'istances  of  a  phenolic  nature.     With  regard  to  the  ethylic 

!ohol  nothing  need  be  said,  and  it  is  solely  to  the  quantity 
1  quality  of  the  "  by-products  "   that  the  character  of  a 
t|it  is  due. 

Whe Higher  Alcohols* — I  have  examined  three  methods 

i  the  determination   of  these   substances,   viz.,  those   of 

■  .|en-Marquardt  (Analyst,  1891,  June,  102  ;  and  Ber.  18S2, 

•  0    and    1661"),    the  otii'jial    German     method    (libse- 

'  tzer-Windisch)    (Arbeiten   des   kaiserl.   Gesund.   Amt., 

9,  5)  391 ),  and  the  colorimetric  method  employed  at  the 

IS  Municipal  Laboratory   (Fremy,  Ency.  Chim.,  1890 — • 

1.    285).     I    have,    unfortunately,   not    been    able    to 

<.mine    the    ingenious    process    recently    published    by 

Jimann  (Zeits.  Unters.  Nahr.  u.  Genussm.  2,  7U9  ;  and  4, 

','--1064),  which  consists  in   converting  the  higher  alco- 

l]i  into  their  nitrites  alter   separaticm   from    the  ethylic 

^'holby  a  method  of  extraction  similar  to  that  employed 

:l|he  Alleu-Marquardt  method. 

V\(h  regard   to   the    methods    examined,   I    am    quite 

-tied  that   the   first   (that   of  Allen-Marquardt),   with 

iia  minor  modifications,  is  alone  capable  of  giving  fairly 

t^ible  figures,  at  any  rate  where  whisky  is  concerned.    The 

Siewhat  tiresome  and  inconvenient  method  of  distillation 

P  scribed  in  the  method  in  question  can,  1  have  found,  be 

»  'eniently  and  safely  replaced  by   a  simple  distillation 


with  steam.  The  method  of  working  this  is  as  follows ; — 
To  100  c.c.  of  spirit  (if  the  sample  is  a  large  one,  200  c.e.  are 
preferable)  0'15 — 0-2  grm.  of  caustic  potash  is  added, 
and  tlie  whole  then  boiled  for  an  hour.  The  contents  of 
the  flask  are  then  transferred  to  a  distilling  flask  of  con- 
venient capacity,  provided  with  a  cork  covered  with  tinfoil, 
through  winch  passes,  to  within  a  few  mm.  of  the  bottom 
of  the  flask,  a  glass  tube  suitably  bent  and  connected 
with  a  steam  supply.  l<"irst  roughly  9;  lOths  of  the  liquid 
are  distilled  off  in  the  ordinary  manner  by  means  of  a  gas 
burner,  and  then  steam  is  turned  on  and  the  flame  under 
the  flask  so  regulated  that  the  contents  of  the  same  are 
reduced  to  about  :>  c.c.  by  the  time  150  c.c.  in  all  have 
passed  over.  The  distillation  may,  as  an  additional  pre- 
caution, be  continued  until  200  c.c.  have  pas.sed  over,  but 
1  have  not  found  this  to  be  necessary.  After  extraction 
with  carbon  tetrachloride  and  oxidation  {i.e.,  as  described 
by  Allen),  the  whole  is  distilled  as  indicated  above,  first  by 
fire  alone  and  then  with  steam,  until  about  300  c.c.  in  all 
have  passed  over.  The  German  oflicial  method  which 
appears  to  give  good  results  with  Continental  patent  spirits 
and  "corn  brandies"  cannot,  according  to  my  experience, 
be  employed  for  whisky.  In  three  cases  (with  grain 
whiskies)  I  obtained  negative  results,  due,  I  believe,  to  the 
presence  of  a  certain  substance  or  substances  which  depress 
the  chloroform  column.  Although  I  do  not  wish  to  lay 
particular  stress  on  the  point,  tnis  theory  received  some 
confirmation  in  the  case  of  a  pot  whisky,  which  by  a 
fractional  distillation  gave  firstly,  a  distillate  which  pro- 
duced a  positive  effect  equal  to  u- 15  c.c.  (corresponding  to 
roughly  1  •  8  grins,  per  litre  of  spirit),  and  secondly,  a  fraction 
which,  on  addition  to  the  first  fraction,  reduced  the  final 
reading  to  —  0- 10  c.c.  (  =  to  r  2  grm.  per  litre).  On  evapo- 
rating the  chloroform  used  in  this  determination,  the  residue 
possessed  an  odour  stroiiglj'  reminiscent  of  the  terpenes. 
A  trace  of  terpineol  added  to  30  per  cent,  alcohol  slightly 
depresses  the  column,  but  terpen e  hydrate  is  without  effect. 
It  is  of  interest,  in  this  connection,  to  note  that  according 
to  Macrcker  (Handbuch  der  .Spiritus  Fabrikation)  terpene 
and  terpene  hydrate  occur  in  grain  fusel  oil. 

The  French  colorimetric  method  (Savalle.  Mohler, 
Saglier,  loc.  cit.),  based  on  the  coloration  proiluced  by  the 
higher  alcohols  when  acted  upon  by  sulphuric  acid,  and 
which  I  have  found  to  give  fair  results  with  brandy,  is  also 
not  to  be  recommended  in  the  case  of  whisky,  the  chief 
ditjiculty  being  due  to  the  fact  that  the  shades  of  colour 
produced  differ  sensibly  from  those  obtained  with  the 
controls.  Possibly  this  might  be  got  over  by  employing  a 
more  suitable  control  substance,  but  so  far  I  have  not  made 
any  experiment  in  this  direction.  The  followuig  table  gives 
the  figures  obtained  by  the  three  metliods  respectively. 
(N.B. — The  whiskies  are  the  same  as  those  in  the  chief 
table  below,  but  in  the  latter  the  figures  for  the  Alleu- 
.  Marquardt  method  alone  are  given.) 

I 

I  Table  I. —  Higher  Alcohols. 

Jlesults  in  ^Milligrammes  of  Fusel  Oil  per  WO  c.c.  of 
absolute  Alchohot.* 


Method. 


Number. 

Allen-Marquardt. 

German  Official. 

French  (Savalle). 

1 

263-3 

453 -G 

2 

183-11 

STirii 

3 

2d5-H 

138-ti 

178-5 

i 

U4-3 

liis3-t; 

]4.9-.i 

5 

lGO-8 

i-.i» 

181-8 

B 

148-3 

359-1 

IBU-U 

7 

7li-3 

>eKative 

80-0 

8 

84-9 

KesiJitive 

Trace. 

3 

77-4 

Neifutive 

10 

67-7 

252-0 

11 

199  S 

20S-9 

112-3 

13 

258-0 

230- 5 

127-2 

'or  thepieneral  imtura  and  properties  of  these  and  other  by- 
Wucls,  see  Allen  and  tied  (Ivc.eit.)  :  Hewitt  (Ivc.cit.)  ;  Uiuntcm 
«ilunnicliHe.— iojicc^,  December  »,  iw'. 


The  Compound  Ethers. — In  this  case  also,  the  separa- 
tion of  colouring  and  extractive  matters  is  best  carried  out 


•  These  figures  divided  by  3  roughly  give  grains  per  proof  gallon. 
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by  a  steam-distillation,  much  on  the  same  lines  as  those 
iudicated  under  hiyher  alcohols  ( see  above).  Allen 
(Analyst,  loc.  cit.)  has  suggested  that  the  simple  saponifi- 
cation method  is  rendered  more  accurate  if  controlled  by  a 
check  estimation  in  a  port'on  of  the  spirit  from  which 
the  aldehydes  have  been  removed  (for  instance,  by  boiling 
with  a  solution  of  phosphate  of  aniline).  I  do  not  think 
his  method  is  practicable  in  most  cases  for  the  estimation 
of  the  aldehydes  as  such,  but  I  am  certainly  of  opinion 
that  it  is  advisable  to  employ  it  in  order  to  obtain  a 
corrective  factor  in  estimating  the  compound  ethers.  In 
practice,  when  working  on  100 — 200  c.c.  of  spirit,  the 
differences  between  the  "  apparent "  and  "  real  "  figures 
are  so  small  in  most  cases  tliat  they  migbt  be  ascribed  to 
experimental  error  (see  below,  Table  II.),  and  this  is  not 
surprising  if  it  be  remembered  that  a  differeuce  of  1  c.c. 
N/10  alkali  corresponds  to  0'0192  grm.  of  furfural,  that  is, 
according  to  ray  experience,  roughly  the  average  quantity 
present  in  a  litre  of  pot  whisky.  Aldehydes  other  than 
furfural  also  are  affected  by  boiling  alkali,  but  taking  them 
as  a  whole,  we  are  unable  to  deduce  any  working  figures  in 
this  connection.  I  think  that  Hewitt's  reagent  (phenyl- 
hydrazinesulphonate  of  soda)  is  more  satisfactory  than 
phosphate  of  aniline,  and  I  have  used  it  throughout  my 
experiments  whenever  I  deemed  the  removal  of  aldehydes 
necessary. 

The  Acids. — For  freshly  distilled  spirits  the  quantity  of 
free  acid  is,  as  a  rule,  very  small  and  wholly  volatile.  I 
have,  however,  observed  that  all  whiskies  which  have  been 
in  cask  for  some  time  contain  an  appreciable  quantity  of 
fixed  acid  in  addition  to  the  volatile  acid,  and  this  refers 
not  only  to  the  sherry,  but  also  to  the  plain  cask.  This 
fact  has,  I  believe,  hitherto  been  overlooked.  I  determined 
the  volatile  acid  in  the  steam  distilled  product  obtained  in 
the  course  of  estimating  the  eompounii  ethers,  the  fixed 
acid  by  direct  titration  of  the  residue  (after  suitable  dilu- 
tion) with  decinormal  caustic  potash,  using  pbenolphlhalein 
as  an  indicator. 

Tlie  Aldehydes.  —  An  exact  gravimetric  or  titrimetric 
method  for  the  estimation  of  aldehydes  in  spirits  has  not 
yet  been  devised.  If  the  quantity  of  aldehyde  in  a  spirit 
he  very  large,  and  an  unlimited  supply  of  the  latter  is  to 
hand,  a  method  such  as  that  of  Benediktand  Kitt  (Monatsh., 
1893,  14,  270)  might  be  seriously  considered.  It  must, 
however,  be  remembered  that  as  a  rule  the  sample  of 
spirit  at  one's  disposal  is  relatively  small,  aud  this  is  also 
the  case  with  regard  to  the  aldehyde  contents.  That  being 
so,  methods  which  depend  on  titrimetric  or  gravimetric 
principles  i^cf.  Hewitt,  loc.  cit.')  are  in  the  great  majority 
of  cases  quite  impracticable.  There  remain  (for  the 
present)  for  consideration,  therefore,  only  the  colorimetric 
methods,  which,  for  the  most  part,  have  only  a  qualitative 
interest.  In  this  category  (qualitative  aldehyde  tests)  may 
be  placed  the  methods  of  Windisch  (Zeits.  Spiritus 
Ind.  1,S86,  [2],  9,  519,  and  id.,  1887,  1088),  of  Penzoldt 
and  Fischer  (Her.,  1883,  16,  657),  of  Liebig  and  of 
Tollens  (Annaleu,  1835,  14,158,  and  Ber.,  14,  1950; 
do.  15,  1635  and  1828).  The  only  process,  however, 
which  has  been  seriously  worked  out  as  a  quantitative 
reaction  is  that  of  Schiff-Gayon-Mohler  (Comptes  Rend. 
1867,  64,  482;  id..  1887,  1C5,  1182,  and  Fremy's 
Encyclop.  Chim.,  1890/1891,  278),  which  depends  on 
the  recoloration  of  a  solution  of  rosaniline,  previously 
bleached  by  means  of  sulphurous  acid.  Notwithstanding 
the  strictures  passed  on  colorimetric  aldehyde  processes  by 
Schmidt  and  Muller,  &c.,  (Ber.,  1881,  14,  1848,  and  Zeits. 
angew.  Chem.,  1890,  1634),  I  am  satisfied  that  the 
modifications  of  the  same  described  by  Saglier  (Fremj-, 
Encyclop.  Chim.,  loc.  cit.')  is  capable  of  giving  very 
good  comparative  results.  Schmidt  and  Miiller  (loc.  cit.) 
state  that  ethylic  alcohol  also  produces  a  reaction,  but  this 
is  not  the  fact.'*  I  have  observed  that  the  "absolute 
alcohol "  of  chemical  dealers  (which  is  supposed  to  be 
"  pure  ")  contains  very  considerable  quantities  of  aldehyde, 
which  may  be  removed  by  treatment  with  Hewitt's  re- 
agent and  subsequent  redistillation,  preferably  rejecting 
the  first  few    cubic   centimetres   passing   over.      With   an 

•  11  Gnyon's  original  reagent  be  used,  there  is  some  justiScation 
for  this  statement. 


alcohol  so  purified,  the  Gayon-S;iglier-5Iohler  reagent  gives 
no  coloration,  or  so  faint  a  pink  that  a  quantitative  estimation 
is  thereby  entirely  unaffected.  ( Cf.  also  Allen  (^loc.  cit.) 
and  Paul,  Zeits.  anal.  Chem.,  35,  648.)  Objections  tc 
this  method  (Hewitt,  loc.  cit),  based  on  the  assumption 
that  all  aldehydes  do  not  react  in  the  same  manner  with 
the  reagent,  arc,  in  as  fur  as  they  affect  the  process  as 
applied  to  whisky  aud  brandy,  rather  of  an  academical 
than  a  practical  nature,  for  Girard  aud  Kocques  have 
worked  out  the  relative  figures  not  only  for  acetic  aldehyde 
(which  is  used  in  the  control  solution),  but  also  for  acetale, 
for  propionic,  butyric,  valeric,  and  oenantbic  aldehydes, 
and  have  found  that  (taking  the  reactiou  of  acetic  aldehyde 
as  ==  10),  these  bodies  give  figures  varying  from  7  •  5 —8  ■  5. 
Paraldehyde,  acetone,  and  furlural  give  only  the  faintest  rose- 
colour,  that  is  quantitatively  speaking,  they  are  practically 
=  0.  As  we  are  able  to  estimate  furfural  separately,  and 
as  there  is  no  reueon  to  assume  the  presence  of  paraldehyde, 
this  in  itself  is  scarcely  a  disadvantage. 

The  estimation  of  the  aldehydes  in  whisky  by  the  above 
process  has   one  .serious   drawback,  and  that  is  that  when 
the  distilled  liquid  is  treated  with  the  reagent,  an  op&lcscencc 
or  turbidity   is  produced  which    renders  the   colorimetric 
estimation  exceedingly  difficult.     I  observed  that  when  the 
reagent  was  added  to  an  undistilled  sample  of  a  colourless 
whisky,   the   liquid   remained   perfectly    bright,    and    thif 
naturally   suggested    that   a   modification   of   the   process 
which    would   permit   of   the   application  of   the  same  tc 
whisky  without  distillation,  was  desirable.     I  first  attempted 
to  obtain   the  desired  result  by  effecting  a   complete  de- 
colorisation   of   casked    (that   is,   more   or   less   coloured' 
whiskies,  but  found  this  impracticable,  as   the  only  methoc 
which     led    to   complete    decolorisaiion,    viz.,    that    witl 
animal   black,   also    (as   was   to  be   expected)   profoundl} 
affected   the    aldehyde    contents.     The    controls    in  thes* 
experiments  were  carried  out  with  colourless  whiskies  anc 
control  solutions  containing  a  known  percentage  of  acetii 
.ildehyde.      At  the   same   time    it   became   apparent   thai 
the   statements  of   Carles  and  others  in   Uterature   (^Ulen 
(Jrganic   Commercial  Analysis,  I.,   10S),to  the  effect  th» 
cask-coloured   spirits    may    bo    completely  decolorised  bj 
means  of  lead  acetate  or  albumen  are  not  correct.    Thej 
certaiul}-  lose  rather   more  colour  than  spirits  arlificiallj 
coloured   with    caramel,   but    the   decolorisation  is  by  ni 
means  complete,  nor  is  the  difference  sufliciently  marked  t< 
permit   of  a   differentiation     between   the     naturally    ant 
artificially     coloured    articles.*      Complete    decolorisatioi 
being  apparently  out  of  the  question  it  occurred  to  me  tha 
the  end  in  view  might   be  obtained  by  partial  decolori.sati' 
of  the  spirit    together  with  a    coloration  of  the    conti 
solution,  in  order,  so  to  speak,  to  place  the  sample  and  tL' 
control  on  the  same  platform  as  far  as  the  yellow,  or  ratlic 
the  brown,  component   of  the  mixed  colours  obtained  an 
concerned.     The  substance  I  finally  chosa  as  a  decolorisiny 
agent  was  basic   lead  acetate,  the  excess  of  which  was  sub> 
sequently  reiuoved  by  a  saturated  solution  of  pot.issium  suli 
pbate.     Neither  the  lead  acetate  nor  the  potassium  sulpbalt 
exert  any  specific  or  other  influence  on  the  colour  product 
by  the  rosaniline  reagent,  as  the  followmg  example  (one  " 
the  many  controls  carried  out)  will  show  : — (n)  to  10  c.c.  u 
colourless  whisky,  0-2  c.c.  of  lead  acetate  solution,  and  sab 
sequently  1  c.c.  of  potassium  sulphate  solution  were  added 
and  the  whole  immediately  filtered,  (b)  ditto,  except  that  th» 
whisky  was  allowed  to  stand  overnight  with  the  lead  acet»tt 
before  adding  the  sulphate,  (c)  10  c.c.  of  the  same  whiskj 
were   diluted   with    11    c.c.    of  distilled    water   (allowiof 
0-1   c.c.  for  the   solid   precipitate  obtained   in  a  and  '• 
5  c.c.  of  each  of  the  three  liquids  so  obtained  were  dilolt' 
to  10  c.c.  with  50  per  cent.  aUohol,  and  an  equal  voluon 
(4   c.Cf)  of  the  aldehyde  reagent  added.     The  coloratiM 
(after    the    lapse   of    the    prescribed  time    interval)  w« 
identical  in  all  three  cases. 

The  Coloration  of  the  Control  Solution.  —  For  thl 
purpose  caramel  was  not  found  to  be  practicable,  as  Ih 

*  Amthor's  process  (Zeits.  anal.  Chem..  1885,  4,  M  for  tt 
detection  of  caramel  is  not  relialilf  in  tho  cas.;  of  siiirils,  nild  1  "»> 
found  tliat  spirits  which  were  certainly  not  coloured  with  cwam 
gave  a  precipitate  with  i>aralaeh.vdc  ns  described  by  *■"""' 
whereas  a  plain  spirit  coloured  with  caramel  made  by  me  am  nc 
give  any  reactiou. 
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reagent  exerts  a  specific  influence  on  thi?  colouring  matter.* 
I  then  tried  (a)  tincture  of  galls  and  (A)  natural  cask 
colouring  matter,  the  latter  obtained  by  evaporating  some 
genuine  cask-coloured  spirit  to  dryness  on  the  water-bath 
and  taking  up  the  residue  with  50  per  cent,  alcohol.  Both 
of  these  were  found  quite  satisfactory  as  folloiviug  figures 
will  show  :  —  (a)  10  c.c.  of  colourless  whisky  ;  (6)  10  c.c.  of 
same  whisky  coloured  to  a  certain  shade  with  tincture  of 
galls  ;  and  (c)  10  c.c.  with  natural  whisky  colour.  In  (a) 
the  aldehyde  was  estimated  directly,  in  (6)  and  (c),  after 
adding  lead  acetate,  &c.,  as  described  above,  and  by 
comparing  the  liquids  so  obtained  with  controls  similarly 
coloured.  In  each  case  the  result  was  identical.  It  is, 
moreover,  immaterial  to  the  result  whether  the  coloration 
of  the  control  takes  place  immediately  before  the  addition 
of  the  reagent,  or  directly  prior  to  the  taking  of  the 
reading,  which  is  additional  evidence  that  the  yellow 
colour  factor  is  not  affected  by  the  reagent.  Frequently, 
too,  it  was  observed,  that  a  direct  comparison  between  two 
different  whiskies  led  to  results  practically  identical  with 
those  obtained  by  comparing  each  sample  separately  with 
the  coloured  control. 

The  Furfural. — There  are  several  methods  for  the  gravi- 
metric and  titrimetric  estimation  of  furfural  available,  but  I 
think  it  is  generally  admitted  that  these  are  out  of  the  question 
for  the  determination  of  this  substance  in  spirits.      The 
first  colorimetric  method  for  the  quantitative  determination 
by  means  of  an  aniline  salt   is   due  to   Chalmot  (Amer. 
Chem.  J.,  15,  25).     This   has   been    modified   and   much 
improved  by  Girard,    Rocques,  and  Slohler   (Fremy,  loc. 
cit.).     Recently  Hewitt  O"'^-  c/<.)  has  described  a  method 
which,  according  to  my  experience,  does   not  possess  any 
considerable  advantage  over  that  of  the  authors  last  named, 
and  I  am  quite  unable  to  understand  the  suggestion  that 
methylated  spirit  may  be  used  instead  of  alcohol.     Possibly 
Hewitt  was  referring  to  some   specially  purified  methjlated 
spirit.       Saglier,   Hewitt,    cite.,    all    recommend    that    the 
estimation  should  take  place  in   the  distilled  spirit  (when 
the   latter    is    coloured),   but    if   the   ordinary   distillation 
process  possesses  drawbacks   in  the  case  of  the   aldehydes, 
;  this  is  still  more  so  the  case  with   regard  to  furfural.     In 
the  first  place,  distillation  (AVindisch,  this  Journal,  189S, 
;  593)    in   itself  is  likely   to  bring  about  the  formation    of 
appreciable  quantities  of  furfural,  and  secondly,  distillation 
does  not  overcome  the   colour  difficulty,  inasmuch  as  all 
•  the   matured   whiskies  which   I  have  examined  developed 
(whether  distilled  or  not)   a  yellow  colour  when  treated 
with  the   aniline   reagent,  which   colour   is   quite   distinct 
from  the  violet  furfural  reaction,  and  the   development  of 
,the  same   makes  any  attempt  (in  the  unmodified  process) 
|to  obtain  accurate  quantitative  results  impossible.     I  have 
jfound    that   there   are    two   methods    of   overcoming   this 
diflSculty,  the  first  of  these  is  to  use  instead  of  the  ordinary 
ireagent  (5  c.c.  of  aniline  to  10  c.c.  of  glacial  acetic  acid)  an 
lacetate  solution  containing  a  large  excess  of  aniline  (about 
ilouble  the  above  amount  is  a  practicable  quantity).     There 
MS  then  no  development   of  the  yellow  colour,  or  it  is  so 
rdight    as     not    to    interfere    with    subsequent     readings. 
Unfortunately   this   method    reduces    the   sensitiveness   of 
|;he  reaction  by  fully  one  half.     Readings  obtamed  by  this 
nethod  compared  with  those  obtained  with   the  old  reagent 
vere  in  the  control  solution  as  25  :  57,  and  in  whiskies  as 
i8 :  56.    The  second  method  of  getting  over  the  interference 
produced  by  the  yellow  coloration    is    by  colouring  the 
loutrols  in  a  manner  similar  to  that  described  above  under 
ildehydes.     The  method  of  procedure  which  I  adopted  was 
lis  follows : — The  whisky  was  first  decolorised  as  far  as 
!)088ible  by  means  of  lead  acetate  solution,  &c.,  and  the 
eagent  was  then  added  to  the  sample  under  examination 
|:nd  to  the   control.      The    latter  was    then   immediately   ' 
oloured  to  match  the  former.     As  is   the  case  with  the 
Idehydes,  this  proceeding  in  no  way  affects  the  reaction.f 
(vloreover,  controls  so  diluted  as  to  contain  an  amount  of  ! 
I'lrfaral  equal  to  that  indicated  by  this   method,  remained 
after  the  lapse  of  20  minutes)   identical   in  colour  when 


*  This  might  possibly  bo  used  as  the  basis  of  a  method  lor 
electing  oaramel. 

t  Control  experiments  which  amply  proved  this  were  carried 
f  J',but  are  omitted  here  for  the  sjke  of  brevity. 


'  compared  with  tho  samples,  showing  that  the  yellow 
,  coloration  at  first  produced  is  a  const.int  quantity. 
Further  proof  of  this  was  obtained  by  the  fact  that  controls 
coloured  by  the  method  indicated  could  always  by  suitable 
dilution  (or  the  reverse)  be  brought  to  the  same  shade  as 
the  spirit  under  examination,  which  would  not  be  possible 
if  the  yellow  factor  varied  or  was  affected  by  the  reagent. 
I  shall  have  more  to  eay  with  regard  to  the  yellow 
coloration  below.  The  results  obtain«<l  by  this  process 
were  practically  identical  with  those  obtained  by  the  first 
(basic  aniline  acetate)  method. 

B.  Composition  of  Whiskies  and  Effect  of  Maluralion. — 
The   figures    with   regard  to  the  composition   of   pot  and 
grain  whiskies  hitherto   published   refer,  broadly  speaking, 
only  to  the  higher   alcohols,  the   acid  and  the  compound 
ethers,  and  in  no   case  is  there  any  reference  to  caskage  in 
connection    with    such    figures.      As   a   rule,   too,   where 
maturation  is   in   question,   it   is    not   stated    whether   the 
samples  compared  are  from  the  same  distillery,  and  whether 
they  represent  the   same   make   of  that   distillery.     In  the 
table    given    below,    whiskies    1^3,    4 — 6,    and     11 — 12, 
respectively,    represent   batches    from  the   same   distillery, 
and  of  corresponding  makes.     The  figures  are,  therefore, 
fairly  comparable  inter  se,  although,  owing  to  the  fact  that 
the  make  at  one  and  the  same  distiller^'  may  vary  somewhat, 
they  cannot  be  taken  as  absolute.     With  regard,  first,   to 
the   higher   alcohols   the   figures   are  somewhat   irregular, 
but,  on  the  whole,  they  do  not  confirm  the  impression,  which 
formerly  prevailed,  that  the   improvement   in  maturation  is 
due  to  a  disappearance  of  these  bodies  (cf.  also  Bell, loc.  cit.). 
The  influence  of  the  sherry  cask  in  this  direction  does  not 
appear  to  be  very  marked,  but,  if  anything,  the  sherry -casked 
whiskies,  possibly  owing  to   the  fact  that  sherry  casks  are 
repeatedly  used  and  contain  from  the  first  to  some  extent  the 
less  volatile  residuals  of  wine,  seem  to  contain  rather  more 
of  the   higher  alcohols  than  the  plain-casked  spirits.     The 
molecular  weights  of  the  higher  alcohols,  or  rather  of  the 
acids    corresponding   to    these,   were    determined    by   the 
method   suggested   by  Allen   (Analyst,  loc.  cit.)  in   a  few 
cases,   with    the    idea   rather   of   controlling    the    method 
generally    than   of  ascertaining  the   actual   nature  of  the 
higher    alcohols.      In    the   majority   of  cases   the  figures 
approximate  fairly   closely  to  those  calculated  for  valeric 
acid,   but   No.    7    corresponds    more    closely    to   the   next 
homologue,  and  No.  10  to  propionic   acid.     As  No.  10  was 
a  very  highly  purified  spirit,  this  is  not  remarkable.     With 
refereuce    to    the    aldehydes    as   a    whole    (exclusive    of 
furfural),   the  tendency  certainly  appears  to  be  towards  a 
decided   increase   with   age.      This   has  been    observed    in 
brandies  (Lussou,  Moniteur  Scientif.,  1896,  10,  785—788), 
but  not  hitherto  in  whisky.     This  increase  in  the  aldehyde 
contents   apparently  connotes    oxidation.      The   fact    that 
dilute  alcohol  (of  50  per  cent,   strength)  does   undergo  a 
certain  oxidation  in   the   direction  of  aldehyde  formation 
on  storage  was,  moreover,  proved  directly.     A   sample  of 
98 '5    per  cent,  alcohol  was   purified   as   described   above, 
until   it    gave    no   aldehyde   reaction.       Part   of  this   was 
diluted    to    50    per'  cent,    strength.      Both   samples   (the 
dilute  and  the  strong)    were   then    stored   in   wide-mouth 
bottles,    loosely    stoppered    with   buogs,   the   latter   being 
occasionally   removed  to  permit   of   a  free   access   of  air. 
After  one  month  the  diluted  sample  gave  a   very  marked, 
the   strong   sample   a   very   faint,  aldehyde  reaction.*     In 
this   connection,  the  sherry  cask  appears  to  exert  a  specific 
action,  probably  due  to  the  fact  that  in  these  casks,  when 
empty,  a  thin  film  of  alcoholic  liquid  of  moderate  strength 
is   exposed  to  a   relatively  large  mass  of  air,  thus  favouring 
oxidation. 

The  furfural,  on  the  whole,  appears  to  decrease  with 
age.  Bell  (/or.  cit.)  suggests  that  this  substance  is 
convened  into  some  labile  modification  or  compound  which 
gives  the  yellow  colour  (alluded  to  above)  when   a  sample 

•  on  repeating  this  experiment,  but  in  such  a  manner  as  to 
exclude  the  action  of  lights  no  aldehyde  was  formed,  Ciamician 
and  Silber  (Atti.  R.  accad.  deiLincei,  Roma,  Jan.  10, 1892  [5], 228), 
observed  that  quinone  oxidises  etbylic  alcohol  to  acetic  acid  only  iu 
the  presence  of  light,  but  from  the  autiior's  experiment  it  appears 
that  this  applies  also  to  the  direct  oxidation  b.v  means  of  air  in  the 
presence  of  water.  The  bearing  of  this  phenomenon  on  the  forma- 
tion of  aldehyde  in  casked  spirits  is  now  under  examination. 
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of  matured  whisky  is  treated  with  the  furfural  reagent. 
This  is,  in  my  opinion,  quite  trroneous,  and  for  the 
following  reasons:  —  (1)  This  reaction  is  given  hy  old 
grain  whiskies  which  contain  no  furfural,  ami  also  to  a 
minor  extent  by  some  new  grain  and  pot  whiskies.  (2)  As 
mentioned  above,  this  yellow  colour  is  a  constant  factor, 
and  does  not,  as  IJell  suggests,  become  converted  into  the 
ordinary  violet  of  the  furfural  reaction  pure  and  simple  ; 
the  latter  develops  slowly,  but  not  at  the  expense  of  the 
yellow.  1  have  not  been  able  to  determine  the  exact 
nature  of  the  substance  producing  the  yellow  coloration, 
but  it  appears  to  be  of  an  aldehydio  nature,  as  evidenced 
by  the  following  experiment,  'i'wo  separate  portions  of 
whisky  No.  9  were  distilled,  one  with,  and  the  other 
without,  the  addition  of  Hewitt's  reagent.  The  distillate 
from  the  former  gave  no  reaction,  the  latter  a  very  strong 
yellow.  Although  there  appears  to  be  an  increase  with 
age  in  the  total  aldehydes,  1  think  it  is  probable  that  these 


substances  undergo  a  considerable  modification.  Some 
slight  confirmation  of  this  view  is  afforded  by  the  yellow 
coloration  alluded  to,  and  also  by  the  fact  that,  as  I  have 
observed,  old  whiskies  give  a  decidedly  stronger  reaction 
with  Istrati's  acetale  reagent  (Analyst,  1898,  p.  230)  than 
the  new  samples.  The  aeid  clearly  appears  to  increase 
with  age,  and  in  this  case  also  tne  sherry  cask  seems 
to  play  a  role  of  some  importance.  The  presence  of 
permanent  (non-volatile)  acid  in  all  the  Tnature  samples 
may  be  ascribed,  I  think,  in  part,  to  extraction  of  soluble 
wood  acids  from  the  cask  material  (as  well  as  of  tartaric 
and  succinic  acids,  &c.  from  sherry  casks),  and  in  part 
perhaps,  to  condensation.  The  compound  ethers,  on  the 
w  hole,  as  a  glance  at  the  table  will  show,  appear  to  increase 
with  age,  and  in  this  respect,  therefore,  1  cannot  confirm 
Bell's  conclusion  (/oc.  ciV.).  With  reganl  to  the  extractive 
matter,  it  is  interesting  to  note  that  a  high  extract  does  not 
necessarily  connote  the  use  of  a  sherry  cask. 


Table  II.* 

Analyses  of  Whiskies. 
Eesults  (e.\cept  Alcohol,  which  is  expressed  in  per  cent,  by  volume)  denote  Milligrammes  per  100  c.c.  of  Absolute  Alcohol. 


Number  of  Sample. 


Description 

Cask 

Age  (years) , 

Alcohol  per  cent.  . 
Higher  alcohoist  . 


Mnit  I    Malt 

None  I    Vlain 

New  :       4 

62-66  i     60-41 
26.^-3       182 -U 

Total  acid  (calculated) 14-3        49-6 

Volatile  aeid  (as  acetic  acid) j    14-3  |    •23-1 

l^ennaneiit  acid  (as  tartaric  acid) ?^il  i    21'5 

Compound  ethers  (reul;  as  acetic  acid  :    73-4  t  112-5 

ether).  I  | 

Compound  ethers  (apparent) i    gO'O  1112*7 

Extract 16-3  I  316-1 

Molecular  weight  ot  acids  correspond-  ! 

ing  to  higher  alcohols.  \ 

Pmtural j      S-4 


Total  aldehydes  (ex.  furfural). 


Malt 

Sherry 

4 

60-, 55 
2<Jo-9 

65-9 
31-3 
34-6 

85-9 

96-n 

264-2 
105-1 

3-0 


3-0         13-2         29-6         19-8         35-2 


Malt    i    Malt 
None  ?  I  Sherry 
New   1        4 
63-62  I     eO-4S 
94-3     I  160-8 


9-4 
9-4 
Nil 
75-6 

S2-3 
10-0 


3-6 


72-6 
611 
11-5 
110-8 

1110 
1-2-2-11 
108  0 


Malt 
Plain 

5 
69-74 
14S-3 

25-1 

20-1 

6-0 

100-4 

109-4 

2e-4 

103-9 
3-7 


Grain 
Plain 

3 
CO-34 
76-2 

s-s 

3-3 

Trace 
70-2 

69-4 
124-6 
114-5 


CJrain     Grain 
None  ?  i  Sherry 
New  I       5 
32-39  ,     59-14 
84-9         77-4 


Nil 
Nil 
Nil 
60-9 


18-6 
13-5 
6-1 
77-7 


56-2         72-4 

17-3       104-7 

IO6-7        108-1 


Yellow, I  Yellow, 
fairly  ]  slight. 

Strong. ' 
12-8  6-9 


Yellow, 

very 

strong, 

9-1 


Grain 

None 
New 
70-60 
67-7 

Nil 
Nil 
Nil 
35-4 

47-6 
7-0 

71-4 

No 
colour. 

3-7 


Malt 
None 
New 
62-22 
199-4 


Mall 

Plain 

4 

(;o-46 

258-0 


Direct 
25-4   I  sri 


61-9 


27-0 


11-4 


69'4 


4-3 


IS'6 


*  These  figures  divided  by  3  roughly  give  grains  per  proof  gallon. 


t  Allen-Marquardt  method. 


Discussion. 

,  The  Chaiiuian  said  this  paper  contained  a  mass  of 
details  of  highly  technical  work  which  would  be  exceedingly 
difficult  to  discuss  without  reading  it  in  print,  but  ihey 
would  all  :i|ipreciate  the  amount  of  labour  the  author  had 
put  into  it.  There  were,  however,  some  members  who  had 
special  knowledge  on  the  subject,  who  might  have  some 
remarks  to  offer. 

Mr.  GitANT  HooPEK  said  he  quite  agreed  with  the 
Chairman,  that  it  would  be  much  easier  to  discuss  this 
subject  after  having  had  an  opportunity  of  reading  the 
paper,  and  there  was  all  the  more  difficulty  in  dealing  with 
the  matter  from  the  fact  that  whiskies  of  different  age, 
though  produced  at  the  same  distillery,  were  not,  of 
necessity,  identical.  To  obtain  really  useful  results  it 
seemed  absolutely  essential  to  operate  on  the  same  whisky 
at  different  periods  from  its  actual  manufacture.  That 
there  were  initial  differences  was  strikingly  illustrated  by 
some  of  the  figures  given  in  the  paper  in  connection  with 
the  higher  alcohols,  the  proportions  in  some  of  the  new 
whiskies  being  considerably  lower  than  in  others  several 
years  old.  Of  course,  as  he  remarked  not  long  ago  in 
connection  with  a  paper  on  the  same  subject,  the  modifica- 
tion which  took  place  in  the  maturing  of  whisky  was  not 
one  which  meant,  of  necessity,  a  removal  of  the  higher 
alcohols,  but  these  did  not  increase.  It  was,  therefore,  quite 
obvious  that  they  were  here  dealing  with  spirits  initially 
of  very  different  character,  and  under  those  circumstances 
it  was  exceedingly  lUfticult  to  draw  any  conclusions  with 
regard  to  what  actually  took  place  during  maturation. 
Another  point  was,  the  very  great  differences  which  might 
be  brought  about  in  the  spirit  by  the  cask  in  which  it  was 
put.     A  "  sherry  cask  ''  was  not  always  the  same.     There 


were  sherries  ot  very  different  character,  and  that  which  was 
described  as  a  sherry  cask  might  not  impossibly  have  con- 
tained a  wine  of  a  nmch  heavier  character,  which  had  left 
more  extract  in  the  wood  than  a  genuine  sherry,  and 
especially  a  light  sherry,  would  have  done.  They  were  much 
indebted  to  the  author  for  the  considerable  amount  of  work 
he  had  done,  and  it  was  of  importance  that  the  question 
should  be  studied  more  fully.  It  would  be  a  great  advantage 
if  some  of  the  large  manufacturers,  who  had  it  in  their 
power  to  deal  with  the  larger  quantities  of  spirit  which 
were  necessary  to  obtain  anything  like  satisfactory  resnlts, 
would  take  up  this  question  and  contribute  to  the  advance- 
ment of  the  science  relating  to  their  own  industry. 

Dr.  Hewitt  desired  to  add  his  thanks  to  the  author  for 
the  interesting  mass  of  information  he  had  brought  forward. 
It  would  be  noticed  that  each  set  showed  fairly  constant 
percentage  of  the  higher  alcohols,  and  he  gathered  that  each 
set  represented  products  from  the  .same  distillery,  and  were 
fairly  comparable  with  one  another.  Of  course,  it  must  be 
remembered  that  the  spirit  varied  from  period  to  period, 
and  the  question  at  issue  {viz.,  whether  the  higher  alcohols 
appreciably  diminish  during  maturation)  could  never  ap- 
parently be  settled  until  one  had  samples  taken  fnmi  the 
whisky  directly  it  was  made,  .and  kept  under  different  con- 
ditions, and  examined  from  time  to  time  to  see  whore  the 
alcohols  were  lost,  where  the  acids  were  gained,  aud  so  on.  j 
One  thing  was  very  obvious,  that  non-volatile  acid  was 
picked  up  in  the  case  of  all  whiskies  which  were  casked. 

Dr.  Schidrowitz  did  not  seem  to  approve  the  method  of 
distilling  whisky  before  estimating  the  furfural  iu  it  hy  the 
coloration  methods,  and  he  agreed  with  him  that  if  one 
could  avoid  distillation  it  was  so  much  the  better.  In  some 
of  his  experiments  the  author  had  removed  the  colouriog 


June  30, 1902.] 


LONDON   SECTION. 


819 


matter  as  far  as  possible  with  basic  lead  acetate,  aud  pre- 
sumably in  his  controls  he  found  that  the  basic  lead  acetate 
did  not  affect  the  aldehjdes  in  any  way.  'i'hc  author  ex- 
pressed surprise  that  he  (Dr.  Hewitt)  should  have  recom- 
mended the  use  of  methylated  spirit,  and  thought  there  must 
be  some  misconception.  He  could  quite  understand  that 
with  the  ordinary  methylated  spirit,  containing  oily  or 
resinous  impurities,  a  milkiness  would  be  produced  on  dilu- 
tion. No  trouble  arose  from  using  spirit  ilenatured  simply 
bv  wood  spirit,  and  when  one  had  many  of  these  estimations 
to  make  it  was  rather  a  serious  matter  to  use  alcohol,  paying 
18*.  per  gallon  duty.  With  regard  to  the  yellow  colour 
produced  with  aniline  acetate  in  the  ease  of  certain  spirits 
he  quite  agreed  that  such  colorisation  was  produced  by  some 
substance  of  an  aldehydic  nature.  Cape  Smoke,  of  which 
all  sorts  of  horrible  things  were  said,  contained  but  little 
furfural ;  nevertheless,  there  was  a  distinct  reek  about  such 
a  spirit  which  was  largely  discharged  by  reagents  which 
would  keep  out  aldehydes.  A  distillate  free  of  aldehydes 
would  not  give  this  yellow  colour,  whereas  the  untreated 
but  distilled  spirit  gave  very  strong  coloration.  Cuder 
such  conditions,  the  numbers  given  for  furfural  contents 
could  not  claim  great  accuracy.  In  his  own  paper  he  had 
made  a  note  to  the  effect  that  the  numbers  given  for  furfural 
in  the  case  of  Cape  .Smoke  were  liable  to  serious  inaccuracy. 
He  was  not  surprised  at  the  author  not  tinding  animal  black 
very  satisfactory,  because  there  was  no  doubt  if  one  passed 
ordinary  spirit  over  charcoal  in  the  presence  of  air  the 
amount  of  aldehjde  formed  was  relatively  large,  and  the 
error  introduced  in  this  way  more  than  outweighed  the 
advantages  of  decolorisation. 
Dr.  ScHiDKOwiTZ  replied. 

ON  THE  WILL  TEST  FOR  NITROCELLULOSE. 

BY    ROBERT    KOBEKTSON,    M.A.,    D.Sc,    F.I.C. 

It  is  recognised  by  those  interested  in  testing  explosives 
that  the  advance  made  by  Dr.  Will  in  his  quantitative 
stability  test  is  an  important  contribution  to  the  means  at 
the  disjiosal  of  the  chemist  and  manufacturer  for  forming  a 
judgment  on  the  condition  of  a  nitrocellulose. 

The  principle  of  Dr.  Will's  test  and  his  method  iire  now 
irell  known,  and  may  be  briefly  thus  described  ; — The  regu- 
larity with  which  nitrocellulose  decomposes  under  conditions 
!  admitting  of  the  removal  of  the  products  of  decomposition 
r  immediately  following  their  formation  is  a  measure  of  its 
I  stability ;  as  decomposing  agent,  a  sufficiently  high  tem- 
jperature,  135°  C,  is  employed,  the  explosive  being  kept 
'  in  a  constantly  changing  atmosphere  of  carbon  dioxide, 
I  heated  to  the  same  temperature;  the  oxides  of  nitrogen 
I  which  result  are  swept  over  red-hot  copper,  and  are  thus 
I  reduced  to  nitrogen ;  and  finally,  the  rates  of  evolution  of 
jnitrogen  are  measured  and  compared. 


In  the  course  of  some  hundreds  of  tests  at  the  Laboratory 
of  the  Royal  Gunpowder  Factoiy,  Walthaui  Abbey,  the 
method  has  been  found  fruitful  in  bringing  out  many 
interesting  points,  and  has  afforded  information  which  the 
other  tests  failed  to  give,  while,  as  a  rule,  the  history  of  the 
explosive  al  different  sta^'es  of  purification  or  treatment  is 
exemplified  by  its  stability  curve. 

For  the  [uirpose  of  rendering  the  interpretation  of  the 
results  given  by  the  test  more  intelligible,  an  attempt  was 
made,  on  the  one  hand,  to  standardise  the  test,  and,  on  the 
other,  to  increase  its  sensitiveness. 

The  apparatus  used  is  essentially  that  proposed  by  Dr. 
Will,  but  the  following  alterations  from  his  practice  have 
been  made  :  — 

CO.,  Holders. — Although  objection  has  been  taken  to 
the  use  of  compressed  CO.,  in  steel  cylinders,  on  account  of 
the  alleged  large  and  variable  amount  of  air  present,  it  has, 
nevertheless,  been  found  possible  to  obtain  this  gas  with  as 
little  as  0-02  per  cent,  of  air.  Frequent  estimations  of  the 
air  present  in  the  ( ^Oo  of  a  cylinder  show  that  even  with  the 
commercial  article,  after  the  bulk  of  the  CO.,  has  been 
removed,  the  residual  gas  contains  only  a  very  small  amount 
of  air,  which  decreases  in  a  gradual  and  perfectly  regular 
manner.  For  example,  one  cylinder  which  gaveO'U3  per 
cent,  of  air  by  volume,  after  three  months'  constant  use  gave 
0-02  per  cent.  The  advantage  of  using  CO.,  from  this 
source  is  obvious  when  compared  with  the  difficulty  of 
evolving  a  stream  of  gas  of  constant  composition  from  a 
Kipps  or  Finkener  apparatus.  A  micrometer  screw,  in 
addition  to  the  main  valve  of  the  COj  cylinder,  is  useful  for 
governing  the  rate  of  flow. 

Measurement    of  Pressure    and  Hale   of  Flow Great 

attention  is  paid  to  the  measurement  of  the  rate  of  flow  of 
gas,  which  is  arrived  at  by  counting  with  a  stop-watch  the 
number  of  bubbles  of  gas  per  minute  in  a  small  sulphuric 
acid  wash  bottle.  A  mercury  manometer  is  introduced  here, 
and  is  useful  for  detecting  a  leak  in  the  apparatus. 

Decomposition  Tube. — This  is  of  the  form  and  dimensions 
given  by  Dr.  Will,  the  pre-heatiug  worm  being  of  the 
thinnest  hydrometer  stem  tubing.  The  ground-in  exit  tube 
is  kept  in  position  by  a  small  screw  clamp  with  trunnion 
bearings. 

Bath. — To  permit  of  two  experiments  being  carried  oti 
.simultaneously  the  bath  is  adapted  for  two  decomposition 
tubes,  and  is  on  the  principle  of  Lothar  Meyer's  air  bath, 
that  is,  the  bath  proper  fil'ed  with  a  high-flashing  hydro- 
carbon oil,  and  fitted  with  a  lid  perforated  with  two  circular 
holes  for  the  spiral  tubes,  is  surrounded  by  an  asbestos- 
covered  envelope,  in  the  interior  of  which  circulate  the 
products  of  comltustion  of  numerous  small  gas  jets.  The 
stirrer,  agitated  by  a  water  motor,  has  a  series  of  helical 
l)lades  curved  to  give  a  thorough  mixing  to  the  oil.  Great 
uniformity  and  constancy  of  temperature  are  thus  obtained. 


Double  Apparatus  for  AVill  Test. 


820 


JOURNAL  OP  THE   SOCIETY  OP   CHEMICAL  INDUSTRY. 


[June  30, 1902. 


Bedcction  Tubb. 


Beduction  Tube.—Tih  is  of  copper,  and  consists  of  two 
parts  the  outer  tube  and  an  inner  tube  reaching  to  nearly 
the  bottom  of  the  former.  Into  the  inner  tube  fits  a  spiral 
of  reduced  copper  gauze,  and  into  the  annular  space  between 
the  tubes  is  fitted  a  tightly- packed  reduced  copper  spiral. 
At  the  bottom,  the  inlet  tube  dips 
into  a  layer  of  copper  oxide  as- 
bestos, on  the  top  of  which  is  a 
layer  of  reduced  copper  asbestos. 
Through  the  indiarubber  cork  passes 
a  glass  tube,  which  leads  the  COj 
and  nitrogen  out  of  the  reduction 
tube.  As  the  portion  of  the  tube 
containing  the  spirals  is  heated  to 
redness,  water  jackets  are  provided 
on  both  inner  and  outer  tubes  to 
protect  the  indiarubber  cork.  | 

Nitrouen  Measuring  Apparatus. 

— The  measuring  tube  with  zigzag 

arrangement,  described  by  Dr.  Will 

in   the  Zeits.  angew.  Chem.,   1901, 

p.    7SS,  is  found  very   serviceable 

and   economical   in   potash.     It   is 

found     most    convenient    to    take 

readings   by   counterbalancing  the 

column    of     potash    solution    and 

reading   off   (be   volume   of  gas  at 

atmospheric    pressure.       For    this 

purpose    the    tap    immediately   in 

front   of  the   measuring  tube   is   momentarily   closed,   this 

having  been  proved  to  be  without  ill  effect  on  the  progress 

of  the  test. 

In  all  the  experiments  done  by  this  test  the  air  correction 
18  subtracted  from  each  reading,  and  the  remainder  brought 
to  milligrams  of  nitrogen  with  the  usual  correctious. 

As  objection  has  frequently  been  taken  to  the  test  on  the 
ground  of  difficulty  in  interpreting  the  results  obtained,  a 
series  of  experiments  was  made  for  the  purpose  of  stan- 
dardising the  test  and  at  the  same  time  arriving  at  the 
conditions  under  which  it  could  be  applied  in  the  most 
sensitive  and  efficient  manner.  A  variety  of  nitrocelluloses 
having  been  tested  there  were  chosen  as  typical  of  stable 
and  unstable  products  Service  guncotton  on  the  one  hand, 
and  an  experimental  guncotton,  which  we  shall  call  Z  gun- 
cotton,  on  the  other.  The  history  of  the  latter  is  somewhat 
remarkable.  Made  experimentally  by  pulping  the  nitrated 
cotton  from  the  immersers  in  the  presence  of  alkali,  and 
boiling  the  pulp  till  it  satisfied  the  Government  specification, 
the  guncotton,  although  the  Abel  test  was  excellent,  never- 
theless proved  eminently  unstable,  since,  when  mixed  with 
nitroglycerin  in  the  form  of  "  cordite  paste,"  it  after  a  time 
developed  heat  and  visibly  decomposed.  Cordite  also  made 
from  it  was  of  low  stability. 

The  first  point  brought  out  by  these  experiments  was  the 
striking  uniformity  of  Service  guncotton,  first  in  regard  to 
the  rectilinear  nature  of  the  curve  of  evolution  of  nitrogen. 
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In  the  case  of  Service  guncotton,  little  difference  in  the 
rate  of  evolution  of  nitrogen  evolved  is  obtained  on  altering 
the  rate  of  passage  of  COj  gas  through  the  wide  range  of 
500  c.c.  per  hour  to  2,500  c.c.  per  hour. 


FIG. 2 
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With  Z  guncotton,  however,  the  case  is  verj-  different ; 
operating  at  a  rate  of  1 ,1)00  c.c.  of  COo  per  hour,  a  curve  of 
nitrogen    evolution    is  obtained  which  is  bent  and  forms 
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and  secondly  in  regard  to  the  small  lange  within  which  a 
large  number  of  results  is  included,  15  samples  lying 
between  6-6  and  8'7  mgrms.  of  nitrogen  evolved  in  four 
hours. 
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g  irood  representation  of.  the  inherent  instability  of  the 
material,  as  proved  to  exist  from  othor  considerations. 
Operating  at  the  rate  of  1,50(1  c.c.  per  hour,  as  recom- 
mended by  Dr.  Will,  the  evolution  of  nitrogen  is  represented 
by  a  straight  line,  steeper,  however,  than  that  of  Service 
guncotton. 

The  rate  of  passage  of  COo  was,  therefore,  chosen  at 
1,000  c.c.  per  hour,  or  two-thirds  of  the  rate  of  Dr.  Will, 
and  this  rate,  besides  possessing  the  advantage  claimed  of 
rendering  diagnostic  the  manner  of  nitrogen  evolution  in 
/,  guneotton,  has  in  other  cases  been  useful  in  bringing 
out  relationships  which  the  higher  rate  would  have  entirely 
masked. 

From  the  nature  of  the  reaction  which  goes  on  in  the 
decomposition  tube,  it  is  obvious  that  by  the  adoption  of 
too  slow  a  rate,  irregularities  might  be  introduced,  and  the 
progress  of  the  test  pass  beyond  control.  Everything, 
however,  in  the  course  of  the  numerous  tests  carried  out 
indicates  that  the  rate  chosen  is  far  above  this  limit,  as  the 
uniformity  of  the  following  examples  will  show. 

In  Fig  5  are  given  the  results  for  two  guncottons,  which 
were  tested  for  eight  hours  at  the  rate  of  COj  of  i,000  c.c. 


The  average  evolution  of  nitrogen  in  4  hours  is  7  •  5  mgrms. 
of  nitrogen  with  a  range  of  about  +   1  mgrm. 
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.Service  Guncotton — Eight  Hole  Test.    Two  Samples. 

per  hour.     The  uniformity  in  evolution  of  nitrogen  through- 
out the  whole  period  of  the  test  is  noticeable. 

Again,  in  Fig.  6  are  given  the  results  of  4  duplicates  of 
the  same  8.ample  of  Service  guncotton.  As  the  numbers 
obtained  for  the  4  tests — done  in  pairs  and  at  different 
times — all  lie  within  the  darkened  zone,  it  will  be  seen  that 
there  is  no  sign  of  irregularity  in  duplicates. 

The  last  point  is  also  borne  out  in  Fig.  7,  in  which 
duplicates  of  a  guncotton  in  an  unstable  condition  gave 
very  concordant  results. 

As  a  greater  sensitiveness  was  obtained  as   well  as  power 

of  discriminating  between  different  materials,  the  rate  of 

j  1,000  c.c.  per  hour  was  employed  for  all   the  experiments. 

;  Ease  in  measurement  of  this  rate  also  gives  it  an  additional 

advantage. 

Proceeding  to  describe  some  of  the  results  obtained  by 
this  test,  one  may  recall  the  fact  mentioned  above  that  it 
has  been  instrumental  in  pointing  to  undoubted  inst.ibility 
in  cases  where  the  potassium  iodide  test  fails. 
^'Next,  as  regards  Service  guncotton,  the  uniformity  of 
this  product  has  already  been  referred  to  (Figs.  1  and  2). 


17 

FIG 

.6 

■i 

^ 

•)* 

4 

^ 

> 

1 

<(» 

!«^ 

^ 

<•• 

1 

^ 

■^ 

^ 

1 

1 

i   2  3  4   5  6  7  8  3  10  ii  12  13  14  is  16  quarter  hours 
An  Unstable  Guncotton.    Two  Samples. 

In  Fig.  8  is  shown  the  progress  of  Service  guncotton 
towards  stability  as  purification  proceeds,  and  the  following 
figures,  Nos.  9  and   10,  corroborate  the  result   of  Dr.  Will 
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Sbbvice  Gdncotton— Influence  of  Boiling. 

that  the  influence  of  pulping  on  fully  purified  material  is 
almost  inappreciable,  differences  in  the  degree  of  pulping 
being  scarcely  apparent. 

The   action  of   ether  has  no    improving   effect   on   the 
stability    curve    with   stable  or   with    unstable    products. 

FIG. 9 
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Examples  are  jriven  io  Fig.  11  in  which  are  shown  the 
curves  for  Service  guncotton  treatcil  and  untreated,  and 
for  an  unstable  guncotton  treated  and  untreated. 

From  an  aualvtical  point  of  view,  the  fact  that  ether  has 
little  or  no  interfering  influence  on  the  stability  curve  of  an 
unstable  guncotton  "  is  important,  and  has  given  some 
useful  results.     For  example,  the   guncotton  "  Z,"    whiih, 


process.  Examples  are  given  of  samples  both  prepared  at 
Waltham  Abbey  and  obtained  from  another  source,  and  the 
results  in  both  cases  leave  much  to  be  desired.     (Fig.  13.) 
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as  has  been  stated,  would  pass  the  Government  specification 
as  far  as  the  ordinary  tests  are  concerned,  but  which 
produces  cordite  of  inferior  stability,  was  extracted  from 
cordite  by  removing  the  nitroglycerin  and  mineral  jelly, 
both  of  which  are  soluble  in  ether.  The  stability  curve  of 
the  guncotton  thus  extracted  is  interesting.  For  Si  hours 
it  proceeds  in  a  normal  fashion,  suddenly  rises,  and  after 
the  large  evolution  of  gas  is  over,  the  curve  lies  alongside 
and  almost  parallel  to  that  of  the  original  material.  In 
this  case  the  gelatiuised  condition  of  the  material  has 
evidently  delayed  the  start  of  the  large  evolution,  but  in 
both  the  original  and  the  extracted  material  the  deviation 
of  the  curve  due  to  an  impurity  is  about  the  same. 

AVith  the  necessary  precautions  this  method  should  prove 
useful  for  ascertaining  the  condition  of  stability  of  the 
nitrocellulose  incorporated  in  such  an  explosive  as 
cordite. 

With  guncotton,  in  which  the  method  of  purification  was 
by  boiling  for  at  least  three  days  with  lime,  the  stability 
results  have  been  inferior  to  those  given  by  the  Service 


/ 

^ 

^ 

/ 

y 

/ 

y 

/ 

^ 

^ 

/ 

y 

/ 

/ 

/ 

' 

y 

/ 

/ 

/ 

\ 

/ 

1 

t 

1 

/ 

' 

,A 

1 

^ 

<^ 

j 

/ 

^ 

L/f 

/ 

^ 

^ 

/ 

, 

^ 

J 

^ 

€- 

G.C. EXTRACTED    "ROM   CORDITE 

i-r''^ 

/'^^ 

^t'^ 

> 

^     ;fe' 

y  t  ^'^ 

T                 ^       -" 

^-^        .'C, 

7  ,■'  t 

J   ^"^      ^       ± 

.^  ,^ 

y      -^                    -.      -. 

J^         i 

l4     X-               t 

t 

7    -                 4 

tt                t 

-Tl               ' 

J-,               1 

tJ             <^ 

hf-         ^^'^ 

11     -''■ 

v/    ^^ 

Ji'^ 

*                              -                             -\ 

^*                                  d 

ZGUK. 

CffTTor; 


"Tether 

TRtATCn 


3      5       7       9       II     13     15     17      19     21     23  24H0URS 

Extraction  from  Cordite. 


1? 

FIG 

.13 

y 

in 

/ 

/ 

s 

G 

IVi 

01 

T  1 

EO 

FU 

\u 

/ 

f 

/ 

7 

1 

/ 

C 

/ 

S 

I 

/ 

; 

> 

' 

,' 

y 

? 

f 

y 

1 

■^ 

^ 

\^ 

I     234567PS    'O   11    ■->    13  14  I  j   li  OUWtTER  HOURS 

LrsiE  Boiling. 

With  soluble  nitrocelluloses  a  few  tests  have  been  made, 
aid  from  the  lower  gas  evolution  obtained,  Dr.  Will's 
contention  would  seem  to  be  borne  out,  that  increased 
stability  is  produced  by  an  increase  in  the  water,  and  in  the 
nitric  acid  of  the  nitrating  mixture. 

The  examples  shown  in  Fig.  14  are  of  pulped  nitro- 
celluloses, soluble  in  ether  alcohol  and  of  nitrogen  from 
12 — 12 '5  per  cent. 
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Some  examples  are  given  in  Fig.  15  of  guncottons  from 
other  sources,  all  being  within  the  Government  specification 
as  regards  the  other  tests. 
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In  the  course  of  an  investii;ation  on  nitrocellulose  powders 
application  was  made  of  this  test  to  the  question  of  their 
stability,  and  many  important  results  were  obtained. 

Fl  G.  15 


of  6.')°  C.  for  about  six  months.  In  the  case  of  those  with 
hent  curves,  the  Abel  test  was  only  5  mins.,  while  with  the 
rectilinear  it  was  24  mins.  at  82"  C. 

Some  reinarkable  cases  of  recovery  of  stability  as  shown 
by  this  test  have  been  noticed,  and  one  instance  is  given  in 
Fig.  18.     The   powder  which  was  undergoing  a  treatment 
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The  powders  were  prepared  for  the  test  by  srindinf;  them 
1  a  mill  and  then  passing  through  a  sieve  of  100  meshes  to 
lie  inch.  As  with  ungelatinised  material  2  •  5  grms.  were 
jed  for  an  experiment. 

For  the  purpose  of  ensuring  that  there  was  no  delay  in 
le  evolution  of  nitrogen  owing  lo  the  gelatinised  form  of 
ese  explosives,  even  when  in  a  state  of  fine  division, 
cperiments  were  made  in  which  the  test  was  prolonged, 
id  in  which  material  in  different  states  of  fineness  were 
oployed. 

It  will  be  seen  from  the  carves  on   Fig.  IG   that  there  is 

I  sign  of  their  becoming  erratic  even  when  the  experiment 

prolonged   for  eight  hours.     A    is  a  good  nitrocellulose 
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vder  according   to   all   the   tests ;  T3   is   one   which   on 
ting  has  passed  through  a  stage  of  instability  as  a  result 
\irhich  it  has  a  diminished  Abel  test, 
■^rhree  distinct  types  of  nitrocellulose  powders  are  shown 
■  Fig.  17  after   they  had  been  subjected  to  a  temperature 
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of  subjection  to  a  temperature  of  6.5°  C,  at  one  period  gave 
the  steep  curve  shown  at  A.  Further  heating  at  this 
temperature  produced  an  improvement  in  the  curve,  but  there 
was  no  concomitant  recovery  in  the  case  of  the  Abel  heat 
test  (B).  It  appears  therefore,  that  this  powder  has  passed 
through  a  period  of  instability,  and  on  continued  heating, 
elimination  of  an  impurity  has  taken  place.  As  evidence 
of  the  powder  having  passed  through  this  unstable  stage 
the  "  trace  "  tests  alone  serve  as  an  indication. 

The  action  of  hot  water  and  of  steaiu — both  of  which 
treatments  are  applied  in  the  manufacture  of  some  nitro- 
cellulose powders — has  also  a  disturbing  effect  on  the 
stability  as  shown  by  the  test,  and  produces  in  the  material 
a  whitish  appearance.  Some  results  of  hot  water  and 
steaming  treatments  are  given  in  Fig.  19. 
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Under  steaming  treatment  a  recovery  of  stability  similar 
to  th.at  mentioned  above  is  sometimes  obtained,  and  an 
example  of  this  is  given  in  Fig.  20.  A  fall  in  heat  test,  as 
in  the  former  instance,  served  as  an  indication  of  the 
material  having  passed  through  a  stage  of  questionable 
stability. 

In  the  interpretation  of  the  results  from  a  large  number 
of  tests  by  Dr.  Will's  method,  of  which  the  preceding  are 
examples,  and  in  which  strictly  uniform  conditions  of 
temperature,  rate  of  passage  of  CO;,  &c.,-were  maintained, 
the  uniformity  of  service  guncotton  permitted  of  its  use  as 
a  standard  to  which  the    results  of  other   products  were 
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referred.  Where  these  results  show  erratic  curves,  the 
presence  of  an  unstable  constituent  is  obvious,  but  where 
the  manner  of  evolution  of  nitrogen  in  guncottons  has  been 
uniform,  but  large  in  amount,  a  condition  represented  by  a 
Bleep  straight  line,  the  diiference  in  milligrams  of  total 
evolution  from  the  average  number  given  by  service  gun- 
cotton  in  a  four  hour  test  has  been  taken  as  a  measure  of 
instability.     This  view  has  been  supported  in   many  cases 
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■Nitrocellulose  Powders — Effect  of  Continued 
Steaming. 

by  reference  to  the  history  of  the  explosives,  by  the  results 
of  other  tests,  and  by  the  fact  that  alteration  of  rate  of 
passage  of  COo  alone  is  capable  of  reducing  the  erratic 
form  of  a  curve  to  a  straight  line  of  high  evolution  of 
nitrogen. 

In  regard  to  the  relation  between  the  Will  test  and  the 
Abel  test,  examples  have  occurred  in  which  the  material  by 
the  older  test  would  have  been  pronounced  good,  but  in 
which  the  Will  test  has  pointed  to  the  certain  presence  of 
an  impurity.  On  the  other  hand,  excellent  results,  both  as 
regards  uniformity  and  sinallness  of  evolution  of  nitrogen, 
have  been  obtained  with  the  Will  test — chiefly  among  nitro- 
cellulose powders — when  the  Abel  test  was  low. 

Without  going  into  the  question  as  to  what  extent  these 
traces  of  impurity  are  deleterious  when  the  Will  test  is 
good,  it  may  be  held  in  forming  a  judgment  on  the  condition 
of  a  nitrocellulose  that  consideration  should  be  taken  both 
of  the  result  of  the  Abel  test — a  test  which  has  proved  so 
useful  as  a  guide  in  the  manufacture  of  stable  materials — 
and  also  of  the  result  of  the  Will  test  which  promises  to  be 
of  much  service  as  an  indicator  of  the  condition  of  the 
explosive  when  tested ;  for  separately  deductions  of  a 
misleading  nature  might  be  drawn. 

In  conclusion,  I  have  to  thank  Major  F.  L.  Nathan,  R.A., 
Superintendent  of  the  Royal  Gunpowder  Factory,  for 
permission  to  read  these  notes,  the  chemical  staff  for 
assistance,  and  Mr.  S.  S.  Napper  for  his  able  help  in 
carrying  out  the  experiments. 

Discussion. 

Mr.  Thos.  Ttrer,  noting  the  desirability  of  knowing  the 
precise  conditions  under  which  operations  were  conducted, 
enquired  what  kind  of  ether  was  employed,  since  several 
were  used  in  commerce. 

Mr.  OscAU  GuTTMANN  Said  the  Society  were  under  a 
great  obligation  to  Dr.  Robertson  and  the  statf  at  Waltham 
Abbey  for  having  brought  forward  a  test  which  was  likelj-, 
if  not  to  supersede  the  Abel  test,  at  any  rate  to  form  a  very 
useful  addition  to  it.  Since  Prof.  \Vill  brought  this  test 
forward,  there  was  scarcely  any  Government,  or  explosive 
chemist,  who  had  not  made  careful  experiments  partly  with 
his  own  resources  and  partly  with  apparatus  supplied  by 
Prof.  Will,  and  it  had  been  abundantly  confirmed  that  the 
results  were  excellent  and  comparable.  He  should  like 
also  to  point  out  what  a  great  change  had  taken  place  at 
Waltham  Abbey.  People  who,  like  himself,  remembered 
Waltham  Abbey  20  years  ago  would  know  how  very  httle 
chemistry  was  applied  there,  and  that  now  not  only  in  the 
number  of  the  staff  but  also  in  the  methods  a  change  has 


been  made,  every  new  scientific  achievement  being  followed 
very  closely.  No  doubt  this  country  had  every  reason  to  be 
proud  of  the  way  in  which  the  factory  was  now  conducted. 
He  noticed  that  in  his  apparatus  Ur.  Robertson  advocated 
the  use  of  carbonic  acid  cylinders,  and  stated  that  there  was 
only  0"02  per  cent,  o,^  air  in  the  carbonic  acid,  but  Prof. 
Will,  in  his  second  publication  which  really  was  a  private 
communication,  was  most  careful  about  the  exclusion  of  air 
from  the  C(J«,  and  took  the  greaiest  precautions  in  it? 
manufacture ;  treating  the  marble  under  vacuum,  and 
opening  the  bottle  under  water,  because,  as  he  said,  a 
certain  quantity  of  air  0-25  c.c.  could  be  got  in  otherwise. 
It  was  very  interesting,  therefore,  to  see  that  Dr.  Ilobertsoii 
had  found  so  small  an  amount,  a  negligible  amount  really, 
in  the  c.irbonic  acid  bottles,  because  anything  which  would 
tend  to  simplify  this  method,  which  was  a  little  cumbersome 
.ind  might  fall  in  the  hands  of  anyone  but  an  expert,  would 
be  much  appreciated.  lie  also  noticed  that  Dr.  Roberts  )ii 
was  comparing  soluble  nitro-cellulose  by  this  method,  and 
through  the  whole  of  this  paper  he  compared  the  quantitie^ 
of  nitrogen  evolved  one  against  the  other.  He  did  nol 
know  what  his  experience  was  in  the  matter,  but  he  should 
like  to  hear  how  far  he  agreed  wi*h  Prof.  Will,  who 
distinctly  stated  that  the  amount  of  nitrogen  evolved  wa^ 
no  measure  of  the  stability  or  otherwise  of  the  sample,  but 
as  long  as  the  curve  was  regular,  the  nitro-cellulose  wa* 
all  right.  If  that  were  so,  he  did  not  see  why  Dr.  Robertson 
should  compare  soluble  nitro-cellulose  with  insoluble  nitre 
cellulose  iu  respect  of  the  low  quantity  of  nitrogen  evolved 
as  being  a  sort  of  guide.  As  a  matter  of  fact  they  knew 
that  soluble  nitro-cellulose  could  be  made  in  a  variety  ol 
ways,  and  it  was  not  necessary  that  there  should  be  such  a 
large  quantity  of  water  in  the  acid  mixture  to  product 
soluble  nitro-cellulose.  Therefore,  again,  the  amount  o 
nitrogen  evolved  was  no  proof  or  otherwise  of  Prof.  Will't 
theory,  which  was  probably  correct.  With  regard  to  tbt 
effect  of  heating,  Dr.  Robertson  did  not  tell  them  how  h( 
heated  the  nitro-cellulose  powders,  but  as  he  said  he  hestcc 
them  to  G5°  C,  he  took  it  it  was  done  in  an  air-batli. 
According  to  that,  one  could  produce  a  stable  nitro-cellulose 
by  beating  it  first  to  65°  for  a  certain  time,  whereupon  s 
regular  evolution  of  nitrogen  would  follow.  He  would  like  tc 
know  whether  that  could  properly  be  inferred  from  the  table 

Mr.  Walter  F.  Reid  said,  with  regard  to  the  reagenli 
used,   Mr.   Tyrer   had   mentioned   one,   ether,   which  wai 
somewhat  variable,  though  probably  precautions  were  takci 
to  obtain  it  as  far  as  possible  of  a  uniform  quality.     Thei 
with  regard  to  carbonic  acid   he  had   to  test   some  liquii 
carbonic  acid  some   time   ago,  and    found  it   contained  i 
considerable   percentage  of  ammonia.     He  believed  it  wa 
of  volcanic  origin.     He  doubted  whether  ammonia  wouli 
be  found    in   the    carbonic   acid   ordinarily   made   in  th 
laboratory,    but     it     might     possibly    be    found     in    th 
commercial  liquid    carbonic    acid   in    cylinders.       It   wa 
probably  present  in  the  form  of  bicarbonate  of  ammoti' 
and  would  volatilise  with  the  acid  to  some  extent  though 
considerable  quantity  sometimes  remained  in  the  cylinder 
after  use.     A   question    which   interested  him   very  mnc 
was    the    Z-nitroceliolose   which    gave     such    remarkabi 
results,  and  any  further   information  that  could  be  give; 
about    it,  it  would   be   very  welcome.     It  was  apparenll 
one  which  gave  fairly  good  results  with  the  Abel  test,  1" 
did  not  stand  the  Will  test.     Therefore,  they  had  in  th 
test  a  method  of  finding  defects  which  could  not  be  foun' 
by  the  old  Abel  test.     He  should  also  like  to  add  a  w<W 
or  two   to   what   Mr.    Guttnuinn   had   already   said   ali"> 
Waltham   Abbey.     Now   and   then   there   may  have   ti' 
complaints  about  cordite,  but  he  thought  it  was  cause  ' 
congratulation   for   chemical   industry    generally   that   '■ 
peace  rejoiciqgs  in  the  streets  to-night  were  greatly  dui  ' 
the  perfection  of  the  manufacture  carried  on  at  VValthii 
Abbey.      Not   long   ago  he   was   reading  a   most    piteo< 
letter   from   one   of   the  Admirals   in    the   time   of  Que« 
Elizabeth   complaining  that  he  could  not  get  any  po«dt 
to  fight  the  Spaniards  with,  but  in  the  recent  w.ar  no  su( 
complaints  had  been  made,  and  they  had  every  reason 
j   congratulate  Major  Nathan,  Dr.   Robertson,  and  those 
I   the  head  of  affairs  that  the  supply  of  powder  had  nev 
failed  us. 
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Dr.   KoBERTsoN,  in  reply,  said   he    used    ethylic   ether 

snpplied  according  to  the   Government  Specification   which 

was  that  it  should  be  of  sp.  gr.  72,  of  constant  boiling  point, 

free  from  residue,  and  should  give  no  indication  of  hydrogen 

peroxide,    nor    of    iodoform    producing   substances.      The 

carbonic  acid    which  was  supplied  in   cylinders   as   stated 

could  be  obtained   practically  free  from  air,  and   that  being 

§0.  it  seemed  advisable  to  use  it  from  that  source  rather 

than  go  to  the  trouble  of  freeing  marble  from  air,  a  process 

,Thich  was  not    reliable,  because   the  pieces  of   marble  were 

ittacked  at   ditiVrent   times,  and  those   pieces   themselves 

night  occlude  different  quantities  of  air.     The  method  of 

)btainiug   the    CO,  employed    was    first   of  all  to   take  a 

;arge  cylinder  containing  35   lb.  of  liquid   CO,,  such  as  is 

;ised  in   refrigerating   plant  to   blow   off  about  two-thirds 

:nd  use  the  remaining  third,  which  was   found  to  have  not 

nly   a  very   small   amount  of  air,  but  an   amount  which 

ecreased   very   gradually,  and   wh.it  was  more  important 

•ith  rei'ularity,  so  that  one  could   perfectly  depend  on  the 

Ir  correction. 

With  reference  to  the  character  of  the  curves   as  regards 

i-epness,    it   was    that    point    which    had    rendered    the 

iterpretation  of   the  result  of  the  test  up  to  the  present  .so 

fficult,  because   it  had   been  supposed  that  a  curve  which 

as  perfectly  straight  represented  a  guncotton   which  was 

a  stable  condition.     Thai  was  not  .so.     An  example  was 

own  in  Fig.  4-     The  lower  curve  showed  the  evolution 

nitrogen  of    the  Z  guncottou    which    was    certainly  an 

linently     unstable    body,    as    straight,    at    the    rate    of 

■    passage  of     CO.,    recommended    by   Dr.    Will.      The 

rve  was  a  steep  one,  considerably  steeper  than   Service 

n  cotton.     Also,  at    the  lower  rate  of  passage  of    COj 

i(h,  as    had    beeu    shown,   was    found   to    give    more 

iracterisiic   results    and  to  be   free  from   the  danger  of 

:ving  in   contact  with   the    materia!    unstable    products 

t  mifht  give  li^e  to  an  exothermic  reaction,  many  cases 

-leep  curves  had  beeu  found  iu  which  the  steepness  went 

id  in  hand  with  other  proofs  of  instability.     Working 

ler  conditions  strictly  comparable  and  capable  of  being 

reduced  without   difficulty,  where  one  had   a  curve  of 

'pness  considerably  above  that  given  by  what  one  knew 

le  a  stable  gun-cotton,  such   as  Service  gun  cotton  one 

;in  unstable  product. 

vs  regards  the  heating  of  the  powders  at  65°  this  was 
I  >    practically   in  an  air  bath,  i.e.,   in   an  experimental 

he  point  referred  to  in   which  the  nitrocellulose  powder 

!r  passing  through  an  unstable  stage,  on  further  heating 
•  a  stable  curve  as  shown  in  Fig.  18,  was  interesting  in 
f,  and  the  explanation  of  it  was  difficult ;  but  the  fact 
there  still  remained  in  the  body  an  unstable  product  as 
ii';ated  by  the  Abel  te.-t  would  certainly  cause  one  to 
f  e  before  adopting  the  view  that  by  simply  heating  an 
ejosive  which  had  shown  signs  of  instability,  one  could 
pjuce  a  perfectly  stable  substance. 

|)  what  extent  the  explosive  would  be  dangerous  would 
ot'  be  brought  out  under  conditions  of  storage  in  which 
tb;  nitrocellulose  powder  was  contained  in  closed  cases 
mr  observation.  In  the  examples  given  the  powder  was 
Ml  d  loose,  not  confined  in  the  stove.  With  regard  to 
M  Reid's  remarks  as  to  the  presence  of  ammonia  in  the 
Cl  ammonia  had  not  been  tested  for,  but  it  certainly  did 
no  xist  in  any  appreciable  or  varying  quantity. 

'.  W.  H.  SoPE-iU  has  since  written  as  follows  : — 
ave  found  it  desirable  to  make  a  few  additions  to  tie 
sp'atus  described  by  Dr.  Will.  The  employment  of  a 
ScVbler  electro-magnetic  gas-regulator  has  saved  much 
Ir0;le  in  adjusting  the  temperature  of  the  bath.  It  is 
adMtageous  to  use  the  carbon  dioxide  from  either  (a)  an 
or(l]iry  graduated  gas-holder,  arranged  so  that  the  water 
is  6  plied  from  an  aspirator  bottle  connected  to  a  Kipp,  or 
l4)  graduated  rising  vessel  gas-holder,  having  a  somewhat 
Ma;  vessel,  iu  order  to  give  sufficient  pressure  to  the  gas. 
theiiter  wall  of  the  tank  beini  made  much  higher  than 
USUI  in  order  to  provide  for  the  consequent  displacement 
ff  ti  water,  which  latter  is,  of  course,  saturated  with  carbon 
^io;|e  before  use.  When  this  arrangement  is  employed  a 
laiTiaccurate  correction  for  the  nitrogen  present  with  the 
wrlji  dioxide  can  be  applied,  and  the   results  represented 


as  net  loss  of  nitrogen,  which  I  prefer  to  state  as  a  per- 
centage iustead  of  as  milligrammes  per  2^  grms. — the  method 
adopted  by  Dr.  Will. 

By  providing  the  nitrogen-collecting  tube  with  a  reservoir, 
and  admitting  the  stream  of  gas  through  mercury  below  the 
zigzag  portion  by  means  of  an  arrangement  similar  to  that 
in  Schiff's  nitrometer,  the  trouble  sometimes  occasioned  by 
the  formation  of  carbonate  in  the  stopcock  is  avoided,  and 
the  nitrogen  can  be  measured  umler  atmospheric  pressure 
by  momentarily  raising  the  reservoir,  the  correction  curve 
being  thus  dispen.sed  with.  Caustic  potash  seems  pre- 
ferable to  caustic  soda  as  the  absorbing  fluid. 

With  regard  to  results,  I  may  state  that  gelatinised 
nitrocellulose  powders  (ground  and  sifted  as  for  heat-test), 
which  gave  .similar  results  with  Will's  tast  (no  upward 
curvature  developing  in  four  hours'  heating),  h.ave  sho^vn 
very  great  differences  in  the  rate  of  development  of  acidity 
when  heated  at  G5°  C.  (150°  F.)  in  an  atmosphere  saturated 
with  moisture,  samples  being  removed  from  time  to  time 
and  tiirated  with  standard  alkali. 

As  the  temperature  employed  is  much  lower  than  in 
Will's  test,  it  seems  probable  that  the  results  are  more 
nearly  relating  to  the  keeping  quahties  under  ordinary 
conditions  of  storage,  but  there  is  the  obvious  disadvantage 
of  having  to  wait,  say,  one  to  three  weeks  for  the  result. 

THE  DETERMINATIOX  OF  PERCHLOEATE  IN 
SALTPETRE. 

BT    A.    DCPRE,    PH.D.,   P.R.S. 

Having  lately  bad  occasion  to  estimate  the  percentage  of 
perchlorate  present  in  a  number  of  samples  of  .saltpetre,  it 
may  be  of  interest  to  members  of  this  Society  if  I  shortly 
describe  the  method  which,  after  many  experiments,  I 
finally  adopted. 

Two  portions,  of  10  and  20  grms.  respectively,  of  salt- 
petre are  put  into  nickel  crucibles  of  about  70  c.c.  capacity, 
fitted  with  a  shallow,  dish-shaped,  well-fitting  cover.  The 
crucibles  are  then  heated  to  a  temperature  of  .^45°  C.  for  a 
period  of  one  hour.  The  furnace,  or  air-bath,  which  I  have 
been  using  for  this  purpose,  and  found  extremely  con- 
venient, has  been  (levised  by  Dr.  Gilbert,  of  Tubingen,  on 
the  lines  of  the  well-known  Lothur  Meyer  air-bath.  By 
means  of  it  the  above  temperature  can  readily  be  reached 
and,  with  a  little  care,  maintained  for  hours  within  one  or 
two  degrees.  Dr.  Gilbert  states  that  a  temperature  of 
540°  C,  maintained  for  half  an  hour,  is  sufficient  to  decom- 
pose ail  the  perchlorate,  even  when  25  grms.  of  saltpetre 
are  used.  In  my  experience,  however,  this  has  not  been 
the  case,  and  I  have  found  that  even  one  and  a  half  hours 
at  the  temperature  are  barely  sufficient.  (See  Table  I.) 
I  have  therefore  fimnd  it  necessary  to  adopt  the  temperature 
of  545°  C.  and  one  hour's  heating.     (See  Table  II.) 

The  temperature  is  taken  by  a  thermometer  made  of  Jena 
glass,  in  which  the  space  above  the  mercury  is  filled 
with  nitrogen  under  pressure.  Such  a  thermometer 
admits  of  readings  up  to  575°  C.  The  temperature  of  the 
crucibles  given  is  that  shown  by  the  thermometer,  but  as 
this  is  contained  in  a  metal  tube,  fixed  close  to  the  side  of 
the  round  air-bath,  it  is  possible,  though  not  likeh,  that  the 
cruciblfcs  placed  near  the  centre  of  the  hath  are  at  a  some- 
what lower  temperature.  In  the  times  of  heating,  that  taken 
to  bring  the  bath  to  the  proper  temperature  is  not  included, 
and  this  generally  takes  a  little  over  half  an  hour. 

The  heating  being  over  and  the  crucibles  cold,  the  fused 
20  grms.  are  dissolved  in  warm  water,  and,  by  means  of  a 
funnel,  the  solution  is  transferred  directly  to  a  200  c.c. 
measuring  flask.  I  prefer  to  dissolve  by  successive  small 
portions  of  water,  heating  carefully  to  avoid  loss  by  spirting. 
As  200  c.c.  are  more  than  sufficient  for  the  purpose  this 
can  readily  be  accomplished.  Finally  the  crucible,  as  well 
as  the  lid,  is  thoroughly  washed  with  hot  water  both  inside 
and  out,  and  the  solution,  after  cooling,  made  up  to  200  c.c. 

In  25  c.c.  of  this  solution  the  chlorine  present  is  deter- 
mined by  Mohr's  method,  the  result,  in  my  hands  at  least, 
is  usually  a  little  too  high,  and  J  use  it  mainly  as  a  guide 
to  the  next  step  in  the  analysis  which  is  as  follows : 
100  c.c.  of  the  solution  (or  less  should  the  preliminary  test 
have  shown  that  they  would   require  more   than   25  c.c.  of 
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my  standard  silver  solution,  1  c.e.  =  0-001  of  CI)  are  now 
taken,  and  an  amount  of  standard  silver  solution,  rather 
more  than  sufficient  to  precipitate  all  the  chlorine  present, 
is  run  in,  4  c.e.  of  pure  strong  nitric  acid  are  added,  and  the 
wholp  heated  on  a  sand  bath  to  the  boiling  point,  but 
avoiding  ebullition,  for  half  an  hour.  The  addition  of  nitric 
acid  is  necessary  to  dissolve  any  nitrite  of  silver,  while  the 
subsequent  heating  destroys  the  nitrous  acid  which,  in  some 
measure,  interferes  with  the  subsequent  titration  with 
sulphocyanide.  It  has  been  recommended  to  oxidise  the 
nitrous  acid  in  the  acidified  solution  by  means  of  permanga- 
nate, before  adding  the  silver,  and  except  tliat  it  involves 
an  additional  manipulation,  there  is  no  objection  to  this. 
As,  however,  in  order  to  insure  clear  filtration,  it  is  necessary 
in  any  case  to  heat  the  solution  to  boiling,  I  prefer  to  do 
without  the  permanganate,  having  satisfied  myself  that  both 
methods  give  the  same  result.  The  solution,  after  cooling,* 
is  filtered,  and  the  precipitate  thoroughly  washed,  special 
care  being  taken  to  have  the  filtrate  perfectly  clear,  since, 
as  already  pointed  out  by  Volhard  in  his  original  paper, 
chloride  of  silver  decolorises  the  sulphocyanide  of  iron, 
and  its  presence  thus  makes  the  end  point  of  the  titration 
uncertain.  I  find  in  fact  that  very  finely  divided  chloride 
of  silver  can  be  trilrated  almost  as  readily  as  chloride  of 
sodium.  To  the  clear  filtrate  a  little  persulphate  of  iron  is 
added,  and  the  silyer  estimated  by  titration  with  standard 
sulphocyanide  of  ammonium  (Volhard's  method).  I  usually 
make  my  sulphocyanide  solution  about  half  the  strength 
of  my  silver  solution,  and  in  adding  it  adopt  a  plan  which  I 
find  useful  in  many  other  cases.  Having  decided  to  what 
degree  of  accuracy  I  wish  to  work,  I  alwaj's,  when  coming 
near  to  the  end  of  the  titration,  add  twice  the  amount  of 
solution  corresponding  to  this,  and  when  the  titration  is 
finished  deduct  half  the  amount  last  added.  In  a  case  like 
this  for  example,  I  add  four  drops  (0-2  c.e),  and  finally 
deduct  0- 1  c.e.  from  the  amount  used.  Working  in  this 
way  the  final  change  of  colour  is  always  marked,  and  yet 
the  results  will  be  correct  to  0-1  c.e,  whereas  by  adding 
the  solution  drop  by  drop  the  change  is  so  gradual  that 
it  may  be  overlooked  until  a  greater  excess  than  0-1  c.e. 
has  been  added. 

In  )0  grms.  of  the  saltpetre,  before  heating,  the  chlorine 
18  now  estimated  in  a  similar  manner,  that  is,  in  a  smaller 
portion  by  Mohr's  method,  and  then  in  the  10  grnis.  by 
Volhard's  method.  It  is  necessary  to  add  an  excess  of 
silver,  but  it  is  advisable  thiit  the  excess  should  not  be  too 
great,  and  hence  the  preliminary  estimation  by  Mohr's 
method.  As  a  rule  I  do  not  increase  the  amount  by  less 
than  6  c.e,  i.e.,  I  add  either  5,  10,  15,  or  20  c.e.  standard 
silver  as  the  case  may  be,  except  in  the  case  of  saltpetre 
before  heating,  when  the  amount  of  chlorine  present  is 
usually  very  small,  and  an  addition  of  1  or  2  c.e.  is  sufficient. 
The  difference  in  chlorine  before  and  after  heating  is  the 
measure  of  the  perchlorate  present,  provided  of  course  that 
no  other  chlorine  compound  is  present.  The  titration  may 
he  repeated,  if  desired,  with  the  10  grms.  of  saltpetre,  using 
the  whole  of  the  solution  for  one  experiment, 

I  have  satisfied  myself  that  during  the  one  hour's  heating, 
as  above,  no  appreciable  quantity  of  chloride  volaiilises, 
especially  when  the  chlorine  does  not  exceed  O-.l  per  cent, 
which  would  correspond  to  nearly  2  per  cent,  of  perchlorate. 
(See  Table  III.) 

Duplicate  estimations  not  unfrequently  come  out  identical, 
and  rarely  differ  by  more  than  0-01  per  cent,  of  perchlorate. 
For  an  ex.imple  see  Tiible  IV.  If  the  difference  is  greater 
than  this  further  experiments  should  be  made. 

It  has  been  recommended  to  add  2  grms.  of  manganese 
dioxide  to  the  20  grms.  of  .saltpetre,  to  faciUtate  the  decom- 
position of  the  perchlorate,  which,  it  is  stated,  can  then  be 
completely  decomposed  by  a  quarter  of  an  hour's  heating  at 
500°  C.  I,  however,  prefer  to  work  without  this  addition. 
In  the  first  place  it  is  difficult  to  get  the  dioxide  entirely 
free  from  chlorides,  and  if  not  free  an  allowance  has  to  be 
made.  In  the  second  place  the  fusing  mass  shows,  when 
manganese  is  present,  a  tendency  to  spirting,  which  I  have 
not  noticed  in  its  absence, 

*  I  find  that  100  CO.  of  a  4  per  cent,  solution  of  nitric  acid  dissolve, 
at  the  boiling  temperature,  roughly  speaking,  about  O'UUS  grm.  of 
silver  chloride. 


The  foregoing  remarks  refer  to  analysis  of  fairly  pure 
saltpetre,  aud  1  must  reserve  the  method  of  analysing 
impure  saltpetre  to  a  future  commanication.  Here  I  will 
only  add  that  if  the  saltpetre  contains  more  than  a  slight 
trace  of  magnesia  it  is  advisable  to  moisten  the  wei<»hed 
sample  in  the  crucible  with  a  few  drops  of  pure  sodium 
hydrate  solution,  drying  it  in  an  air-bath  before  fusioD. 
In  case  traces  of  iodate  are  present  these  should  be  estimated 
and  allowed  for  in  the  final  result. 

In  Table  V.  I  give  a  few  analyses  of  saltpetre,  to  which 
known  quantities  of  perchlorate  had  been  added.  The  salt- 
petre used  was  a  refined  sample  of  Indian  saltpetre,  free 
from  perchlorate.  The  analyses  are  not  in  any  way  selected, 
but  are  in  fact  all  the  analyses  of  the  kind  made,  and  the 
results  given  are  those  of  8io;;le  experiments.  The  quantities 
added  should  have  been  simple  numbers,  but  after  the 
solution  had  been  used  it  was  found  that  the  perchlorate, 
though  extremely  pure,  contained  0-5  per  cent,  of  moisture. 

One  advantage  of  Volhard's  method  is  that  the  gravi- 
metric method  can  easily  be  combined  with  it ;  we  have 
simply  to  take  the  chloride  of  silver  left  on  the  filter  and 
weigh  it  in  the  usual  manner.  If  this  is  done  special  care 
must  be  taken  to  thoroughly  wash  it  and  the  filter  paper, 
for  as  the  precipitation  has  taken  place  in  a  10  per  cent 
solution  of  nitre,  sufficient  nitrate  of  potassium  may  eaiily 
be  left  to  seriously  affect  the  result. 


Table  I. 
(Temperature  540° 

C.) 

Time  of  Heating. 

Perchlorate  found. 

IstSet:- 

Per  Cent. 
0-458 
0*51)0 

2nd  Set:- 

0-487 

0-SS9 

The  same  sample  heated  to  545°  C.  for  one  hour  gav 
0-564  per  cent,  perchlorate. 

Table  II. 

Time  of  Heating  to  645'. 

Perchlorate  found. 

Per  Cent 

0-U77 

2nd  Eiperimentt — k  hour 

0-948 

3rd  Experiment*— 1  hour 

0-986 

•  Crucible  put  into  cold  furnace,  but  time  counted  only  after 
had  reached  545"*. 
t  Crucible  j>ut  in  hot  furnace. 


Tablb  III. 


Chlorine 
present. 

Chlorine 
found. 

Difference. 

Bemarka. 

Per  Cent. 
0-034 
0-.S06 
0-BlO 
1-217 

Per  Cent. 
0-038 
0-298 
0-600 
1-205 

+  0-001 

-  0-008 

-  0-010 
-0-012 

14  hours   heating    to  Mi 
S    estimated  volumetriculj 

15  hours    heating    to  Hf 
S    estimated  ^ravimetriotll 

1100  grms.  of  salt,  heated  in  a  platinum  crucible  6tl< 
with  a  lid  similar  to  those  of  the  nickel  crucibles,  1ft 
nothing  in  weight  during  five  hours'  heating. 


Tablb  IV. 


Perchlorate  found. 


Per  Cent. 
0-763) 

0-749  [-Mean.  0-760  peroeat. 
0-749; 
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Table  V. 


No.  of 
pei-iment. 


Chlorine 
present  in 
Cliloridts. 


Pei'chlorate 
add>!'l. 


0-0035 
O'dOSo 
0-0035 
0-(IO.-)5 
0-0035 
0-0035 


0-996 
0-498 
0-'M9 
0099 
0-060 
0-026 
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EFFECT  OF  THE  ALCOHOL  DUTY  ON 
CHEMICAL  INDUSTRY. 

BY   DR.    O.    8ILBEURAD 

{Chemist  to  Explosives  Committee). 
rhe  question  of  tlie  use  of  pure  undenatured  alcohol  hav- 
come  before  the  Explosives  Committee  in  connection 
;h  the  manufacture  of  Nitrocellulose,  the  attention  of  the 
mmittee  was  drawn  to  the  far  reaching  effect  of  the 
obol  duty  on  chemical  industries,  and  1  was  thereupon 
itructed  to  make  a  brief  report  on  the  subject. 
As  the  matter  is  admitted  to  be  one  of  great  importance, 
lave  ventured  with  the  permission  of  the  Committee)  to 
'  the  report  before  this  Society,  which  has  already  done 
much  for  chemical  industries. 

I. — Alcouoi,  as  a  Fi.nished  Puoduct. 

Preparations  containing  alcohol  as  such  must  of  course 

made  with  duty-paid  spirit,  as  in   this  case  the  alcohol  is 

das  such,  and  foreien  competition   does  not  enter  into 

:  question,  since  these  mixtures,  if  imported,  would   have 

!  pay  the  same  duty,  as  the  spirit  has  already  paid.      On 

inert  the   duty,  together  with   three    per  cent,  for  loss,  is 

I'anded.     The  system  is  briefly  as  follows  : — 

Licensed   manufacturers  notify  to   the  Excise  Authorities 

m   they  wish   to  export  a  parcel   of   goods  containing 

•its.     An  Excise    officer  takes   a  sample  and  seals  the 

I,  which  is  then  exported  straight  away.    The  Authorities 

lequently  refund  the  duty  as  calculated  on  the  6gures 

in  by  the  manufacturers,  provided  these  do  not  differ  by 

[•ethan  three  per  cent,  from  the  results  obtained  by  the 

lise  analysts. 

this  system  is  generally  admitted  to  work  perfectly,  and 
he  a  valuable  precedent  to  the  matter  now  under  con- 
Iration  ;  it  has,  above  nil,  shown  English  manufacturers 
trustworthy.  The  effect  of  this  system  on  the  industry 
learly  illustrated  by  the  tincture  trade  with  the  Colonies, 
ihich  English  manufacturers  have  regained  their  original 
ng,  in  that  English  products  have  now  replaced  those  of 
G  oan  make  almost  entirely. 

i-Ai.coHot.  AS  A  Raw  ok  Inthumediate  Product. 

•'  this  class  the  finished  products  contain  no  alcohol  and 
ca  therefore  be  imported  duty  free  from  abroad  where 
th  are  manufactured  from  untaxed  spirit,  so  that  it  is 
ab;  utely  impossible  to  make  these  products  from  duty- 
pa.spirit  at  a  price  which  can  compete  with  foreigners. 

j  a  consequence,  all  branches  of  chemical  industry  in 
W,i  pure  spirit  is  indispensable,  have  been  crippled  or 
tebyed  in  this  country  by  the  heavy  duty  on  alcohol. 

Pure  alcohol  is  required  as  a  solvent  for  the  extraction 
iBi  lurification  of  raw  materials  and  finished  products.  If 
a^ylated  spirit  be  used  it  leaves  behind  impurities  which 
ret  r  the  product  inferior  to  the  foreign-made  article.  As, 
hoivcr,  the  greater  part  of  the  spirit  can  be  recovered 
(lol  =  5 — 10  per  cent,  in  each  operation),  this  branch  of 
tb#idu8try  is  only  crippled  in  this  country. 

.•;  following  are  a  few  examples  of  products  of  this 
clal  — 

(i  In  the  Colour  Industry. — Certain  sulphonic  acids, 
heitiine,  tolidine,  dianisirtine,  Gallocyanine,  Gallaniline 
Vi(l:8,  Gallamine  Blue,  Auriue,  the  Rhodamines,  the 
AnjKnes,  the  Eosines,  See.  In  washing  raw  materials,  as 
nitijoluene,  dinitro-toluene,  &c. 


(6)  In  the  Pharmaceutical  Industry. — For  the  crys- 
tallisation of  all  fine  chemicals,  alkaloids,  &c.,  acetanilide, 
salicylic  acid,  salicylates,  atropine,  aloin,  cantharidine, 
cocaine,  emetine,  jalupine,  podophyllin,  strychnine,  &c.,  also 
numerous  vegetable  extracts  and  almost  all  active  principles 
of  plants. 

(i)  In  Essential  Oils,  /cc. — The  use  of  methylated  spirit 
spoils  the  odour  of  the  finished  product. 

In  the  crystallisation  of  vanillin,  piperonal  (heliotropine), 
coumarin,  the  naphthyl  ethers,  and  in  washing  out 
impurities  in  many  instances. 

(rf)  In  other  general  Chemical  Industries. — Pyrocol- 
lodion  (methylated  spirit  gives  rise  to  a  coloured  product). 
Nitrocellulose  (certain  varieties  cannot  be  manufactured 
without  the  use  of  chemically  pure  alcohol  as  such).  In 
general  chemical  manufacture.  Alcohol  is  the  most  useful 
solvent,  as  in  the  manufacture  of  gallic  acid,  tannic  acid, 
salicylic  acid,  &c.,  all  of  which  have  a  very  wide  application 
in  the  arts. 


0-986 

-0-009 

0-4i)2 

-  0-006 

0-2.i0 

+  0-001 

0-|]99 

0-001) 

0-054 

-H  0-001 

0-023 

-f  0-003 

'2.    As   A    MeDIBM    or    DlI/UENT    WHERE    Two    OR    MORE 

Chemicals  React. 

In  this  case  some  of  the  alcohol  is  destroyed,  only  a 
portion  being  reclaimable  in  a  less  pure  condition.  This 
branch  of  the  industry  is  practically  destroyed  in  this 
country. 

The  following  are  a  few  examples  of  this  class: — 
(a)     In    the    Colour     Industry. — The    bromination    and 
iodation     of     eosines.        In    the    preparation    of    oxazine 
colours,  sulphur  colours,  &c. 

(c)  Essential  Oils,  ^c. — The  isomerisation  of  the  normal 
acryl  group  as  in  the  preparation  of  isosafrol. 
Saponification  of  the  complex  esters  occurring  in  essential 
oils,  &c. 

(d)  In  other  and  general  Chemical  Indttstries. — In  the 
preparation  of  many  scientific  products  as  in  ester 
condensations,  &.a. 

3.  As  One  op  the  Reactino  Ingredients. 

The  alkyl  radical  of  the  alcohol  enters  into  chemical 
combination  forming  products  which  no  longer  contain  any 
alcohol. 

For  instance,  Rhodamine  (diethylmeta-amidophenol- 
phtlialein)  and  alcohol  (in  the  presence  of  hydrochloric 
acid),  yield  anisoline  and  water.  This  branch  of  the 
industry  is  practically  destroyed  in  this  country,  as  these 
compounds  cannot  be  produced  from  duty-paid  spirit  to 
compete  with  foreign  products.  The  following  figures  are 
convincing, 

Ccist  of  manufacture  of  diethylaniline. — I.  From  duty- 
free alcohol,  Sjrf.  per  lb. ;  II.  From  duty-paid  alcohol, 
2s.  5l(/.  per  lb. 

The  following  are  a  few  examples  of  this  class. 

(a)  In  the  Colour  Industry. — Intermediate  products. — 
Mono  and  diethylaniline,  ethyl-ortho-toluidine,  ethylbenzyl- 
aniline,  diethyl-raeta-amido-phenol,  ethoxybenzidine,  quin- 
aldine,  aminonaphtholethers,  tetraethyldiamidobenzo- 
phenone,  ethylmetaamidophenol  diphenetidine,  diethyl- 
ainidobenzaldehyde.  Brilliant  Green,  Patent  Blue,  Acid 
Green,  Ethyl  Violet,  Fast  Acid  Violet,  Various  Acid  Violets, 
Night  Blue,  Thiocarmine,  New  Methylene  Blue,  Nile  Blue 
•2  B,  Spirit  Eosine,  Pyronine  B,  Rhodamine  B,  and  6  6, 
Quinoline  Yellow,  Chrysojihenine,  Diamine  Yellow  N, 
Diamine  Scarlet  3  B,  Anisoline,  and  a  number  of  valuable 
Blues  and  Blacks  of  the  diamine  .series. 

Monomethylaniline,  dimethylauiline,  methylbenzylaniline, 
&c.,  Malachite  Green,  Patent  Blue  B  N,  Light  Green  S  F, 
Victoria  Green,  Victoria  Blue,  Methyl  Violet,  Crystal  Violet, 
Fast  Green,  Acid  Violets,  Indopheuol,  Gallocyanine,  Prune, 
Meldola's  Blue,  Basle  Blue,  Nile  Blue  A,  Capri  Blue, 
Methylene  Blue,  Neutral  Violet,  Neutral  lied.  Neutral  Blue, 
Anzine  Green,  Indazine,  Acridine  Orange,  Thioflavine, 
Pyronine,  Auramine,  Benzopurpurine  10  B,  Azo  Violet, 
Benzoazamine,  Heliotrope,  Azoeosine,  Cumidine  Scarlet,  and 
others.  The  annual  value  of  these  products  represents  at 
least  2,000,000/.  sterling. 

(6)    In   the    Pharmaceutical    Industry. — The    duty   ou 

alcohol    renders    the    manufacture    of    many    "  synthetic 

j  remedies  "    impossible,    such    as    sulphonal,    phenacetin, 

C  2 
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antipyrine-  (It  is  reported  that  Messrs.  Lucius  and  Briining, 
of  Hoechat,  made  60,000/.  in  one  year  on  this  product 
aloue ;  English  manufacturers  cannot  take  it  up  because  its 
production  is  dependent  on  acetoacetic  ester  for  the 
manufacture  of  which  pure  alcohol  is  a  necessity.)  Euoain, 
orthoforni.  Iodoform,  Bromal,  "  spirits  of  nitre,"  chloral 
hydrate,  and  alcoholate.  (There  is  a  small  protecting  tax 
on  chloral,  not  nearly  enough  to  admit  of  the  possibility  of 
competition  with  the  imported  product.) 

(c)  In  Essential  Oils,  ic. — In  the  manufacture  of 
esters  of  various  acids,  such  as  formic,  acetic,  butyric, 
Taleranic,  oenenthic,  and  numerous  other  fatty  acids. 

(d)  Jn  other  hranclies  of  Chemical  Industrij. — Examples 
of  pioducts,  the  manulacture  of  which  is  prevented  by  the 
duty  on  alcohol  are : — Formaldehyde,  dimethyl  sulphate, 
pure  ether,  methyl  and  ethyl  chlorides,  bromides,  and 
iodides,  alkyl  sulphates  all  esters,  as  oxalic  ester,  oxalacetic 
ester,  &c.,  mercury  fulminate,  and  consequently  all  deto- 
nating agents  and  cap  compositions  in  which  fulminates  are 
used. 

4.    OlHEll    C»SE.S    IN   WHICH    THE    DoTY    ON    ALCOHOL 
H.iS    A    DbTBIMEXTAL    EFFECT. 

If  a  cheap  pure  spirit  were  obtainable  its  application 
could  be  greatly  extended  for  domestic  purposes,  as  a 
substitute  for  petrol  in  automobiles,  the  objectionable  smell 
left  behind  would  thereby  be  done  away  with. 

Chloroform  scarcely  comes  into  consideration  as  the 
protective  duty  on  foreign  chloroform  more  than  covers 
the  difference  of  cost  of  production  in  England  (from 
methylated  spirit  or  acetone),  and  in  (Jerraany  (from  duty- 
free spirit).  (.)n  export,  ho\\ ever,  England  cannot  compete. 
For  example,  the  duty  into  Australia  is  the  same  for  English- 
made  or  German-made  chloroform,  and  as  the  Germans  can 
supply  in  Australia  (plus  duty)  at  about  l.v.  \d.,  whilst  the 
British  firms  cannot  supply  at  less  than  2s.  Irf.  to  is.  4d. 
per  lb.,  competition  is  impossible.  95  per  cent,  of  the 
chloroform  pmduced  in  Great  Britain  is  manufactured  in 
Scotland.  This  is  due  to  the  fact  that  the  indu.stry  started 
when  the  duty  on  alcohol  was  lower  in  Scotland  than  in 
England.  In  the  case  of  ether,  methylated  spirit  may  be 
used,  but  to  remove  the  impurities  resulting  from  the  wood 
spirit  (=  in  per  cent,  of  tlie  methylated  spirit),  a  loss  of 
about  20  per  cent,  is  incurred  on  the  ether  manufactured. 

Research  Work. — In  organic  investigations,  alcohol  is 
far  the  most  important  re-agent,  solvent,  diluent,  cleansing 
agent,  &c.,  &c.  In  many  purely  scientific  operatiouN  it  is 
indispensable,  and  in  that  almost  ali  new  industries, 
scientific  improvements,  &c.,  are  dependent  on  research, 
this  hampering  of  investigation  causes  very  serious  retard- 
ation to  the  industrial  progress  of  the  country.  .\.ll  new 
inventions,  in  the  application  of  which  alcohol  is  es.sential, 
cannot  be  considered  by  English  manufacturers,  con- 
sequently many  valuable  processes  go  abroad. 

Ejfect  on  the  Spirit  Trade  itself  and  on  Industries  de- 
pendent thereon. — Any  concession  which  would  render  it 
possible  to  carry  on  the  above-mentioned  chemical  indus- 
tries would,  of  course,  lead  to  an  enormous  increase  in  the 
consumption  of  spirit.  (From  statistics  collected  by  U.S. 
Congressional  Committee,  under  the  free  alcohol  laws  in 
Germany,  the  spirit  industry  increased  about  1,000  per 
cent,  in  seven  years.)  Such  an  increase  would  act  as  a 
great  stimulus  to  the  potatue  and  beetroot  industry,  and 
might  even  prove  the  salvation  of  the  sugar  industry  in 
Jamaica,  for  example  ;  and  would  probably  lead  to  the  use 
ot  much  waste  ground,  such  as  the  Essex  marshes,  which 
is  only  suited  for  growing  potatoes. 

At  present  any  increase  in  output  of  raw  materials  would 
lead  to  over-production.  Should,  however,  the  demand  for 
alcohol  be  greatly  increa.scd,  the  production  of  all  raw 
materials  would  he  stimulated,  for  the  protection  tax  of  4d. 
per  gallon  on  foreign  spirit  would  leave  a  margin  of  profit 
for  English  and  Colonial  made  spirit.  Under  these  favour- 
able conditions,  we  might  hope  ultimately  to  be  able  to 
manufacture  spirit  as  cheaply  and  as  well  as  the  Germans 
do.  It  is  a  notable  fact  that  the  rectifying  plaEt  in  use  in 
Germany  was  the  invention  of  an  Englishman. 

The  inferior  condition  of  the  spirit  industry  in  this 
country  is  not  only  due  to  its  relatively  small  dimensions. 


but  also  to  the  difiiculties  it  labours  under  in  having  t( 
account  for  the  alcohol  present  in  the  wort,  in  being  undei 
heavy  bonds,  Sec. 

Facilities  for  using  duty  free  alcohol  undenatured  o 
denatured,  according  to  the  purpose  for  which  the  spirit  i 
required,  could  be  granted  with  safety  under  the  condition; 
which  already  exist  on  the  continent  and  elsewhere. 

The  following  is  a  brief  outline  of  some  of  the  method 
in  vogue  which  appear  to  be  most  satisfactory  ; — 

1.  In  Switzerland.  —The  following  is  abstracted  fret 
the  reports  of  the  U.S.  Consul  at  Zurich,  June  18'J.i.  T 
the  Joint  Select  Congressional  Committee.  In  Switzerlan 
the  manufacture  of  alcohol  is  a  Government  monopoly,  anc 
is  carried  on  by  contract  for  the  Government  under  th^ 
supervision  of  Government  officials.  The  undeuaturei 
spirit  is  sold  at  prices  varying  from  136  tn  143'5  francs  pe 
100  litres,  which  brought  in  a  net  profit  of  3,000,0U0  franci 
for  1894.  Spirit  used  for  technical  purposes  in  the  arts  o 
for  fuel,  is  sold  at  cost  price  by  the  Government  afic 
being  denatured,  and  thereby  rendered  unfit  for  drinkini 
purposes.  The  denaturing  is  either  {a)  absolute,  where  th 
spirit  is  for  burning,  &c.  (corresponds  to  methylated  spirit) 
in  this  case  piridine  bases  and  wood  spirit  are  genetall' 
added :  or  (6)  relative.  This  only  apphes  to  alcohol  usei 
in  industrial  pursuits,  when  the  alcohol  is  so  denatured  a 
to  avoid  rendering  it  less  efficient  in  any  particular  industiv 
for  instance : — Alcohol  for  vinegar  making  is  deoatarei 
with  acetic  acid,  for  varnish  with  camphor,  turpentine,  o 
shellac,  for  perfumery  a  solution  of  castor  oil  soap,  lor  othc 
industries  naphthaline,  pyroxyline,  benzine,  nitric  acii 
ether,  &c.  Spirits  denatured  in  this  manner  are  only  scli 
to  bona  fide  well-known  manufacturers  in  possession  of 
federal  finance  department's  licence,  and  who  must  at  al 
times  be  prepared  to  show  the  quantity  of  denatured  »pin' 
consumed  in  their  establishments. 

In  Germanii. — Duty  on  alcohol  is  as  follows:  —Custom 
duty  from  5s.  ~\d.  to  15«.  3ji;.  per  gallon  (by  weight)  o; 
the  whole  packet  spirit  and  other  ingredients. 

Internal  revenue  duty,  3s.  per  gallon  of  absolute  alcohol, 
Rebate  on  exportaiion.     On  imported  spirit  nothing.    <> 
home-produced  spirit  the  whole  duty,  plus  a  bonus  of 
per  gallon. 

I'ure  duty  free  alcohol  is  allowed  to  be  used  for  the  pn 
paratiou  of  tinctures,  &c.,  in  which  it  occurs  as  a 
ingredient. 

The  advantage  of  this  is  very  questionable.  Person:. 
I  do  not  see  any,  such  a  concessicm  would  scarcely  stimul., 
trade  at  all,  as  indicated  under  Class  I.  (Alcohol  &> 
finished  Product).  It  would  be  almost  impossible  to  gu.i 
against  fraud  in  England,  where  the  duty  amounts  to  abo 
•lis.  6d.  as  against  about  3s.  per  gallon  (absolute) 
Germany.  Further,  the  abolition  of  tie  duty  on  sui 
products  would  he  detrimental  from  a  point  of  view  of  tl 
revenue.  As  pointed  out  under  Class  1.  (Alcohol  as 
finished  Product :,  our  methods  admit  of  no  improvenir 
in  this  line. 

\\'e  can,  thereffire,  at  once  pass  on  to  the  considerati' 
of  Class  II.  (.Vlcohol  as  a  Raw  Product). 

In  (iermany  pure  ethylic  and  methylic  alcohol  a 
supplied — • 

(a)  To  the  universities  for  experimental  purposes,  i 
Professor  being  held  resptmsible  for  its  non-abuse.  There 
apparently  no  restriction  as  to  quantity  supplied,  nor  < 
the  universities  state  for  what  the  alcohol  is  required, 

(/;)  To  well  known  and  trustworthy  manufacturers  ' 
the  manufacture  of  artificial  colouring  matters,  smokelt 
powders,  and  other  products  for  which  the  use  ol  t 
undenatured  spirit  is  essential.  The  quantity  and  9trfi){ 
of  spfril  supplied  and  used  is  checked  by  a  customs  olfio 
and  the  manufacturer  is  obliged  to  keep  a  strict  reeord 
all  the  spirit  used,  which  account  has  to  agree  (witi 
limits  of  working  error),  with  the  books  of  the  e»«' 
authorities. 

The  general  outline  of  the  system  adopted  is  as  follows  • 
The  manufacturer  buys  the  spirit  as  he  requires  it, 'o  bl 
advantage,  and  notifies  to  the  Government  of  his  purcbi. 
The  excise  authorities  seal  and  check  the  quantity  I 
spirit.  The  manufacturer  must  then  account  for  the  > 
of  this  alcohol  from   lime  to  time  to  the  satisfaction  of  » 
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authorities.  Stuck  is  taken  semi-annually,  and  Government 
inspection  monthly. 

Dp7tatured  Alcohol. — Such  a  wide  series  of  deu,aturin<2; 
agents  is  permitted,  that  only  a  very  few  operations  cannot 
be  carried  on  with  denatured  spirit;  the  following  are 
'examples  :  — 

(o)  For  the  preparation  of  alkaloids  denaturing  is 
permissible  by  i  per  cent,  of  oil  of  turpentine,  or  0-025 
per  cent,  of  animal  oil. 

(6)  For  extraction  of  jalap  and  scammony,  i  per  cent. 
)f  oil  of  turpentine. 

(c)  For  polishers,  for  polish,  and  if  used  in  their  own 
nauufacture,  j  per  cent,  of  oil  of  turpentine. 

(d)  Fur  the  production  of  aniline  dyes,  0'025  per  cent. 
if  animal  oil. 

(e)  For  chloroform,  iodoform,  sulphuric  ether,  antipyrin, 
cetic   ether,   chloral  hydrate,  0'025  per  cent,  of  animal 

{/)  For    collodion,    tannic     acid,    salicylic    acid,    and 
alicylates,  10  per  cent,  of  sulphuric  ether. 
(g)  For  white  lead,  acetate  of  lead,  0'025   per  cent,  of 
nimal  oil. 
Such  denatured   spirit   is  not  saleable,  but  can  only  be 
sed  after  special   permission,  and  is   only  supplied  to  well- 
nown  bona  fide  manufacturers  of  the  various  articles. 
For    general    use,    methylated    spirit    is    made    by   the 
iiuixture   of  2i    per  cent,  of  a  mixture   of    wood    spirit 
*0  per  cent.),   and   pyridine  bases   (20    per  cent.)   to  the 
atural  alcohol. 

In  America.  The  Report  of  the  American  Congressional 
.'ommittee  on  pure  alcohol  may  be  summarised  as  follows  : — 
(  All  products,  for  the  manufacture  of  which,  pure  alcohol 
j  a  necessity,  shall  be  subject  to  a  rebate  where  alcohol 
lies  not  remain  in  a  finished  product,  which  may  be  used 
fia  beverage.  Where  the  alcohol  is  consumed  or  destroyed 
■  chemically  changed,  a  rebate  shall  be  allowed  amounting 
I  the  tax  paid  upon  the  alcohol  used. 

-  Application  for  the  right  of  rebate  in  any  case  to  be 
lally  settled  by  a  committee  of  experts  appointed,  one 
the  Secretary  of  the  Treasury,  one  b}'  the  Secretary 
')  Agriculture,  and  one  by  the  Secretary  of  War. 
'  In  England  the  question  appears  to  have  been  thoroughly 
.'ne  into  onh'  from  the  p'tint  of  view  of  preparations  of 
'ass  II.  (Alcohol  as  such  in  fini-hed  Products).  In  all 
ses  where,  1  have  been  able  to  obtain  copies  of  statistics 
'eviously  gathered,  the  question  of  alcohol  as  a  raw 
oduct  appears  to  have  been  almost  entirely  lost  sight  of, 
Ihough  its  affect  on  the  chemical  industry  as  a  whole  is 
'doubtedly  verj'  much  more  far  reaching  than  the  above. 
Mere  alcohol  is  merely  an  ingredient  of  a  mixture,  in  this 
'se  as  already  pointed  out,  the  English  system  appears  to 
Itnit  of  no  improvement. 


[Report  by  Special  Joint  Committee  of  Representatives 

uhe  Chemical  Trade  Section  of  the  London  Chamber  of 

Commerce,  of  the  Society  of  Chemical  Industry,  and 

of  the  Drug  Club,  regarding  the  Law  relating 

to,  and  the  Regulations  affecting  Spirits. 

(Phe  Joint  Committee  having  considered  the  law  relating 
',  the  use  of  spirits,  the  regulations  issued  by  the 
'jvernment  authorities  thereunder,  and  the  law  and 
:pIations  in  force  in  Germany  and  the  United  States, 
I  inimously  recommend  : — 

.  That  all  natural  alcohoi,  whether  used  as  such,  or  in 
!  compounded  form  for  the  production  of  medicine  in 
'  ih  alcohol  remains  as  such  in  the  finished  product, 
■II  be  required  to  pay  such  duty  on  its  spirit-proof 
(.tent  as  shall  from  time  to  time  be  prescribed  in  the 
tmcellor  of  the  Exchequer's  Budget. 

_  That  this  Committee  seek  a  conference  with  the 
qjials  of  the  Excise  Department  of  the  Inland  Revenue 
t'lhow — 

1)  That  manufacturers  in  Great  Britain  and  Ireland 
a^  under  great  disabilities  in  the  use  of  alcohol  in  the 
"iliufaeture  of  pure  chemical  pharmaceutical  and  industrial 
p  iucts,  and  manufacture  of  sulphuric  and  other  ethers, 
c  iroform,  chloral  hydrate,  &c. 

(2)  That  the  permission  given  about  40  years  ago  to 
f'lufacture  sulphuric  ether  and  chloroform  from  methy- 


lated  spirit  without  excise  supervision,  as  well  as  also  the 
permission  subsequently  granted  to  make  chloral  hydrate 
from  similir  spirit,  be  withdrawn. 

(■1)  That  it  is  desirable  to  obtain  permission  to  employ, 
in  buildings  set  apart  for  the  purpose  and  under  Excise 
supervisi(m,  methylic  or  ethylic  alcohol  duty-free  in  all 
ind^istrial  or  manufacturing  operations  in  which  the  finished 
product  contains  no  alcohol  as  such.  (In  the  manufacture  of 
chloniform,  owing  to  secret  processes  and  the  possibility  of 
the  use  of  acetone  or  methylated  spirit,  together  with  the 
protection  import  duty  on  chloroform,  the  manufacturers 
do  not  like  working  in  bond.) 

At  the  subsequent  conference  with  the  officials  of  the 
Excise  Department  of  the  Inland  Revenue,  it  was  shown- 

(1)  That  if  alcohol  could  be  bought  at  a  price  similar 
to  the  German  spirit  in  Germany  (say  fid.  to  lud.  per 
gallon),  and  it  were  possible  to  work  under  not  too  costly 
supervision,  competition  would  he  more  equitable. 

With  regard  to  the  home  trade,  if  the  imported  product 
were  put  on  a  level  with  thu  made  at  home,  i.e.,  had  to 
pay  a  duty  corresponding  to  the  spirit  used  in  its  manu- 
fiicture,  including  the  differential  tax  of  4d.,  Ilnglish 
manufacturers  would  then  be  placed  on  an  equal  footing 
with  foreigners  as  far  as  home  trade  is  concerned. 

(2)  That  the  manufacture  of  many  products  which 
necessitated  the  use  of  alcohol  had  drifted  into  German 
hands. 

(3)  That  if  a  wide  use  of  denaturing  agents  could  be 
allowed,  such  agents  as  are  not  harmful  to  the  product  to 
be  manufactured  should  be  used,  and  further,  that  it  is 
essential  to  allow  the  spirit  to  be  recovered  by  distillation, 
for  use  in  subsequent  operations. 

(4)  That  the  denaturing  agent  should  be  either  cheaper 
than  the  spirit  or  a  necessary  ingredient  in  the  operation 
for  which  the  spirit  is  used,  because  the  cost  of  methylated 
spirit,  where  it  can  be  used,  places  English  manufacturers 
at  a  great  disadvantage. 

(_Cost. —  VIethylated  spirit,  \s.  6d.  to  2s.  per  gallon. 
Foreign  spirit,  6d.  to  lOii.,  and  id.  tax,  per  gallon.  The 
difference  in  cost  is  not  entirely  due  to  the  high  price  of  the 
wood  spirit  used  for  denaturing,  but  also  to  the  fact  that 
British  grain  spirit  at  Is.  3d.  per  gallon  is  used  in  place  of 
foreign  spirit  at  6//.  to  10c?.  per  gallon  and  4d.  tax.  There 
appears  to  be  no  reason  why  British  spirit  should  not 
ultimately  be  produced  as  cheaply  as  lierman  spirit  if  the 
spirit  trade  received  sufficient  stimulus ;  and  the  protective 
tax  of  4d.  would  make  it  possible  for  the  industry  to  go  on 
till  the  trade  assumed  dimensions  which  admitted  of 
competition  with  Germany.) 

The  ultimate  position  arrived  at  at  this  interview  was  :^ 

Firstly. — That  the  granting  <tf  free  alcohol  is  too  big  a 
request,  and  the  authorities  could  only  even  entertain  it  in 
the  case  of  some  special  large  industry,  for  which  special 
arrangements  could  be  made,  such  as  the  making  of  smoke- 
less gunpowder.  It  was  urged  as  an  objection  that  so  few 
would  take  advantage  of  free  alcohol  under  the  necessary 
restrictions,  that  it  would  practically  make  monopohes  (this, 
however,  would  scarcely  matter ;  the  manufacture  of  ehloro 
form,  ether,  and  morphia  in  this  country  are  already 
practically  monopolies). 

Secondly. — That  the  authorities  were  prepared  to  con- 
sider some  cheaper  denaturing  agent  than  naphtha  (which 
adds  about  4d.  a  gillon  to  the  price  of  the  spirit). 

Thirdly, — That  they  would  also  consider  whether,  for 
special  manufaciures,  they  could  authorise  a  special  dena- 
turing agent,  choosing  one,  if  possible,  that  formed  pait  of 
the  process  in  the  manufacture  of  that  particular  article. 

Fourthly. — That  fur  export  they  are  prepared  to  extend 
the  present  system  of  drawb.ncks  to  almost  anj'  extent. 

Fifthly. — That  they  were  prepared  to  consider  the  re- 
adjustment of  the  Import  Tariff  on  any  articles,  such  as 
chloral  hydrate,  where  the  tariff  apparently  does  not  at 
present  take  cognisance  of  the  loss  of  spirit  in  the  manu- 
facture, so  that  chloral  hydrate  could  be  made  by  the 
English  manufacturers  here,  and  they  would  grant  the 
drawback  on  exportation. 

It  has  been  stated  that  the  loss  of  trade  in  these  industries 
is  due  to  lack  of  enterprise  on  the  part  of  English  manu- 
facturers     I   do   not    believe   this    to    be   the    case.      For 
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example,  eoosider  the  manufaeture  of  caffeine  ;  the  deua- 
turinij  of  tea  has  rendered  this  an  Enfrlish  industry  instead 
of  a  German  one.  Surely  a  readjustment  of  the  alcohol 
lawii  may  bring  other  organic  industries  into  Enf;lish  hands. 
With  reftard  to  the  value  of  the  duty  on  alcohol  used  as  a 
raw  product  in  manufacturing  (Class  2"),  I  can  obtain  no 
definite  statistics,  but  it  is  probably  a  very  BuuiU  item  ;  the 
effect  of  the  duty  is  to  render  its  use  impossible,  as  shown 
above. 

In  conclusion,  it  may  be  stated  that  the  high  duly  on 
alcohol  has  been  the  chief  cause  of  driving,  one  by  one,  the 
manufacture  of  innumerable  products  trom  this  country. 

These  industries,  unimportant  individually,  collectively, 
make  up  the  organic  side  of  chemical  industry.  Nothing 
that  could  be  done  now  can  remedy  much  of  the  evil  already 
done  to  the  trade.  JIanufacturing  processes  undergo 
continual  improvement  as  the  manufacturers  gain  technical 
experience  on  the  subject,  so  that  a  coutiunal  reduction  in 
the  cost  of  producing  any  product  is  bound  to  go  on  ;  hence 
it  would  be  impossible  in  many  cases  to  catch  up  the  start 
we  haiie  given  our  competitors.  Again,  even  if  by  legisla- 
tion the  pursuit  of  these  industries  were  made  possible,  the 
economic  manufacture  of  raw  products  on  whieli  they  are 
dependent  would  not  be  likely  to  revive.  As  an  example, 
the  case  of  butyric  ester,  in  America,  may  be  taken.  The 
new  tariff  has  nrnde  it  possible  to  manufacture  this  product 
at  a  price  to  compete  with  the  imported  article  (made  from 
duty-free  spirit),  but  the  Americans  are  still  dependent  on 
the  Germans  for  their  butyric  acid  ;  they  cannot  make  it 
themselves.  Facilities  in  this  line  would,  however,  have  the 
result — 

(1)  Of  saving  industries  not  already  destrojed  (such  as 
those  enumerated  under  sections  1  and  2  of  (Mass  2,  above)  ; 

(2)  Of  assisting  the  slow  regaining  of  lost  industries  ; 

(3)  Of  placing  England  on  a  level  with  her  competitors 
with  regard  to  new  industries ;  and 

(4)  Of  stimulating  and  facilitating  research,  and  thereby 
improving  the  condition  and  development  of  all  industries. 

With  regard  to  means  by  which  the  preseut  very  unde- 
sirable state  of  affairs  could  be  rectified,  if  I  might  venture 
the  suggestions,  it  seems  that  there  are  two  distinct  courses 
open,  viz. :  — 

(1)  To  follow  the  lines  adopted  in  Germany,  and  permit 
the  use  of  duty-free  undenatuied  spirit  for  certain  industries, 
and  of  spirit  denatured  according  to  the  purpose  for  which 
it  is  required  for  others  ;  or 

(2)  To  follow  the  lines  adopted  in  America,  and  place  a 
protective  duty  on  all  products  in  the  manufacture  of  which 
alcohol  is  required,  corresponding  to  the  alcohol  used, 
wasted,  and  destroyed  in  their  mauufacture.  This  would 
put  our  own  manufacturers  on  an  equal  footing  with 
foreigners  in  the  home  trade.  .\nd  to  allow  a  rebate 
amounting  to  this  duty  on  export.  This  would  place  our 
manufacturers  on  an  equal  footing  with  foreigners  in  the 
export  trade. 

Fin.iUy,  I  wish  to  express  my  thanks  to  Mr.  Thos.  Tyrer, 
of  Messrs.  Thos.  Tyrer  and  Co.,  to  whom  1  am  indebted  for 
much  of  the  above  information,  and  al.*o  to  Prof.  Ueruthsen 
(of  the  Badische  Aniliu  und  Soda  Fabrik),  Mr.  J.  M.  Bush 
and  Mr.  J.  0.  Bralhwait  (of  Messrs.  W.  J.  Bush  and  Co.), 
Dr.  Dreyfus  (of  the  Clayton  Aniline  Co.),  Mr.  A.  G. 
Green,  Mr.  Kraftmeyer  (of  the  Chilworth  Gunpowder  Co.), 
Mr.  David  Howard  (of  Messrs.  Howard  and  Sons),  Mr. 
Levinstein  (of  Messrs.  Levinstein,  Ltd.),  Prof.  Medicus 
(of  the  University  of  Wurzburg),  Dr.  Power  (of  Messrs. 
Burroughs,  Wellcuine.  and  Co.),  Mr.  Turners  (of  Messrs. 
Head  Holliday  and  Sons),  Mr.  Charles  Umney  (of  Messrs. 
Wright,  Layman,  and  Umney),  Prof.  Will  (of  the  Central- 
stelle),  Geh.  Dr.  Otto  Witt,  and  others,  all  of  whom  have 
supplied  details  occurring  in  the  above  report. 

Discussion. 

Mr.  Thos.  Ttrkb  referred  appreciatively  to  the  spirit  in 
which  the  Excise  Department  of  Inland  Kcvenue  had 
met  the  requirements  of  exporters  of  spirituous  medi- 
cinal preparations  and  perfumes  (see  this  .Journal,  1896, 
496).  Not  only  was  the  duty  remitted  when  exported, 
but  allowance  was  made  for  waste  (where  proved)  and  for 


possible  error  in  analysis.  He  thought  such  liberal  treat 
ment  made  by  so  very  conservative  and  important  depart 
ment  showed  the  confidence  the  Excise  authorities  had  ii 
the  members  of  the  manufacturing  community.  He  did  no 
see  why  similar  concessions  could  not  be  arrangt-d  in  othc 
manufactures  involving  the  use  of  alcohol.  Considerini 
th.at  concessions  were  desirable  beyond  medicinal  pre 
parations  and  perfumes — which  the  sections  of  those  trade 
under  the  London  Chamber  of  Commerce  had  obtained— 
the  Council  had  appointed  a  committee  to  co-operate  will 
other  bodies,  or  even  by  itself,  to  obtain  the  necessar' 
concessions  from  Government. 

Mr.  E.  Gk.\st  Hoofer  thought  that,  considering  Ih 
importance  of  the  spirit  duties  in  this  country,  it  was  ver; 
desirable  that  the  attention  of  everyone  interested  in  the  us 
of  pure  duty-free  alcohol  should  be  directed  to  a  con 
sideration  of  the  conditions  in  each  case  under  which  sue 
spirit  could  be  made  available  for  use  in  scientific  an 
manufacturing  operations  without  appreciable  risk  of  it 
illicit  use  for  potable  purposes. 

Mr.  Walter  F.  Keid  said  the  Council  had  appointed 
committee  upon  this  subject,  and  Mr.  Tyrer,  <me  of  th 
most  active  members,  had  collected  a  great  deal  of  informt 
tion  upon  it.  He  did  not  think  it  would  be  difficult  t 
find  means  to  prevent  the  improper  use  of  alcohol.  Ther 
were  means  of  pi  eventing  its  consumption,  which  tl 
German  authorities  were  able  to  apply  in  their  industrit- 
and  he  saw  no  reason  why  our  own  authorities  should  i^ 
be  able  to  do  the  same.  The  revenue  from  spirit  i 
Germany  had  not  diminished,  but,  on  the  contrary,  hu 
increased,  and  hand  in  hand  with  that  increase  in  tl 
revenue  there  had  been  an  enormous  increase  in  the  uses  i 
alcohol  for  industrial  purposes.  The  Germaus  had  a  gre; 
many  ways  of  denaturing  spirit,  as  the  following  Sgur 
would  show  :  — 

Consumption  of  Alcohol  ifi  Germany  for  Technical 
Purposes. 


(Gallons  of  Pi 

ire  Alcohol.) 

1890—1891. 

1899-1900. 

Free  from  duty  for  all  technical 

11,206,339 

22,001,320 

purposes. 

Denatured   by  general   denntur- 

5,36-1.847 

14,418,2711 

in{<  afcent. 

Denatured  by  5  per  cent,  wood 

30ti,4OB 

587*»4 

spirit. 

„      4  pnr  cent,  pyri- 

24,213 

4,«22 

dine  ha.ses. 

„     vinegar,  water,  &o. 

3,057,098 

3.5,18,70li 

„      oil  of  turpentine. 

785,230 

1,297.M5 

„           „      animal  oil 

921,748 

l.-.UitKI 

„           „      sulphuric  ell er.. 

41,074 

1011.9111 

„           „      shellac  solution.. 

27,569 

.•JG.Oll 

„           „      other  substances 

54^269 

167,4("l 

Alcohol  used  without  Denaturing. 


For  scientific  purposes 30.266  W^ 

„    curative           I           284.789  i  545,7(13 

„    so!ip  and  perfumery* ]           107.1.30  '  -HCSD 

„    other  purposes 359,030  i  507,132 

Raw  Materials  used  for  Manufacture  of  Alcohol. 

Potatoes 1.685,867  tons    '  2,5nl,?43  tons 

Grain 350,048     „  34<:,754    .. 

Stonefruit 199,890  galls.        C4l,"50pill 

•  Not  duty-fi-ee  since  1896. 

The  main  point  was  that  the  revenue  did  not  suffer  1 
this  consumption.  Although  individual  drunkards  mif: 
drink  denatured  spirits,  it  was  hardly  right  to  base  the  Bsc 
policy  of  a  great  nation  upon  such  cases.  It  was  tl 
respectable  maiuifacturer  who  used  the  spirit  for  defim 
purposes  whom  they  were  consideriug.  The  Germi 
Government  had  treated  their  commercial  men  and  man 
facturers  in  a  broad  and  liberal  spirit,  and  had  not  li 
through  it,  and  he  was  glad  to  hear  from  Mr.  Tyrer  that 
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one  case  our  own  Government  were  treating  our  manu- 
facturers in  a  similar  way.  The  one  important  point  was 
that  the  use  ol  a  larger  quantity  of  alcohol  for  indusirial 
purposes  would  not  necessarily  imply  any  loss  in  revenue, 
because  the  great  proportion  of  these  manufactures  did  not 
exist  as  present,  and  could  not,  as  had  been  clearly  shown 
Id  the  paper.  It  would  not  only  be  no  loss,  but  might  mean 
an  increase  to  the  revenue.  The  influence  on  the  prosperity 
of  agriculture  might  be  very  considerable,  for  it  would  be 
seen  from  the  figures  given  that  the  quantity  of  potatoes 
grown  in  Germany  for  the  manufacture  of  alcohol  had  in 
ten  years  risen  from  1,685,867  tons  to  2,.'501,843  tons. 


^cU)  Bork  Section. 

Meeting  held  on  Friday,  May  23rd,  1902. 


MB.    CLIFFOBD    RICHAJSDSON    IN   THK   CHAIB. 


FURTHER  NOTES  ON  CEMENT  TESTING. 

BY    8.    F.    PEOKHAM. 

I  have  read  with  great  pleasure  and  profit  the  "  Report 
of  the  Sub-Committee  on  Uniformity  in  Analysis  of 
Materials  for  the  Portland  Cement  Industry."  I  think 
that  the  thanks  of  all  chemists  interested  in  the  results  dis- 
cussed in  this  report  are  due  to  the  gentlemen  constituting 
the  sub-committee,  and  to  Dr.  VV.  F.  Hillebrand,  for  the 
skill  and  fidelity  with  which  they  have  done  their  work. 

To  the  manufacturers  of  Portland  cement  and  their 
■liemists  these  results  must  be  of  great  value,  and  certainly 
,;hey,  too,  are  to  be  congratulated  upon  the  success  attending 
he  efforts  put  forth. 

I  think,  however,  that  all  persons  outside  the  committee 
nil  join  me  in  regretting  the  absence  in  the  report  of  any 
'letailed  statement  concerning  the  identity  of  the  specimens 
ubmitted  to  the  different  analysts.  No  one  of  the  17 
;entlemen  who  made  the  analyses,  except  Dr.  Hillebrand, 
nakes  any  mention  of  the  condition  in  which  the  materials 
inalysed  were  received,  and  he  only  states  what  was  on  the 
abels.  Whether  the  cement  mixture  was  in  large  or  small 
utnps,  ground,  coarse  or  fine ;  whether  the  cement  was 
iiew  or  properly  aged ;  whether  it  was  a  commercial 
iample  taken  from  the  bins  or  specially  prepared  for  this 
'ork;  whether  the  samples  were  taken  from  bins  as  they  were 
sked  for  or  whether  quantities  of  material  sufficient  for 
his  work  were  set  aside  and  preserved  for  division  when 
sked  for,  or  whether  a  larger  quantity  than  was  likely  to 
e  asked  for  was  properly  sampled  from  the  bins  and  put 
p  as  nearly  as  possible  at  the  same  time  on  the  same  day, 
■  bottles  of  suitiible  size,  with  paraffined  glass  stoppers, 
'ad  kept  in  a  cool  place  until  asked  for,  does  not  appear, 
(he  differences  observed  in  the  "  loss  on  ignition  "  indicate 
,iat  the  cement  analyses  were  not  made  of  identical 
imples,  and  identical  samples  could  not  be  secured  from 
le  same  mass  in  the  same  bottle  that  had  been  frequently 
lened  during  several  weeks. 

There  is  no   difficulty  in  duplicating  determinations   of 
loss  on  ignition"  to  l-!00th  of   1  per  cent.,  and  the  differ- 
ices  recorded  and  lying  between   1  "04   per  cent,  and  3-20 
•r  cent,  are  too  great  to  be  accounted   for  on   any  other 
■ouml  than  lack  of  identity  in   the  samples.     It  is,  there- 
re,  to  be   regretted  that  the  committee  did   not  state  in 
inute  detail  how  the  samples  were  taken. 
Whilst  Dr.  Hillebrand  refers  to  this  consideration  in  his 
,st  conclusion,  I  think  he  fails  to  szive  this  element  of  the 
roblem  sufficient  emphasis. 
There  are  probably  a  larger  number  of  chemists  at  the 
esent  time  interested  for  the  users  of  cement  than  for  the 
,;iLufacturers  of  cement,  and   I  think   it  is  to  be  regretted 
jat  80  few  chemists,  other  than  those  interested  in  cement 
lanufacture,  are  represented  in  the  list   of  analysts,  what- 
••r  may  have  been  the  cause.     For,  whilst  the  two  classes 
interests  might  be  identical,  they  are  not   necessarily  so, 
id  may  be  opposed.     Certainly,  no  chemist  who  analyses 


cement  for  the  purpose  of  determining,  so  far  as  an  analysis 
goes,  the  relative  value  of  the  cement,  would  think  of 
resorting  to  an  ultimate  analysis,  whilst  ultimate  analysis 
may  be  precisely  what  the  manufacturer  needs.  Of  course, 
all  interest  in  the  analysis  of  cement  rock  and  cement 
mixtures  centres  in  the  manufacturers  of  cement,  and  for 
that  reason  that  interest  may  be  eliminated  from  any  con- 
sideration here.  It  must  not,  however,  be  inferred  that 
because  an  ultimate  analysis  is  not  sought  by  the  user  of 
cement  that  this  scheme,  as  set  forth  by  your  committee,  is 
of  no  value  to  them.  Far  from  it.  I  am  inclined  to  think 
that  all  talk  about  titanium,  phosphoric  acid,  manganese, 
and  strontium,  as  affectius  the  value  of  a  cement  for  use, 
seems  "to  approach  hyper-criticism,"  but  if  it  does,  the 
forceful  plea  for  care  and  accuracy  embodied  in  the  work 
of  Dr.  Hillebrand  and  Mr.  Richaidson  should  not  be  lost 
on  all  chemists  who  are  making  cement  analyses. 

No  one  can  question  the  accuracy  of  Dr.  Hildebraud's 
conclusions  as  to  methods,  based  as  they  are  on  long  expe- 
rience and  careful  research,  but  right  methods  may  be 
rightly  or  wrongly  applied,  and  in  this  instance  I  hold  the 
same  opinion  still  that  I  held  a  year  ago,  that  an  ultimate 
analysis  reveals  no  differences  between  very  unlike  cements. 
If  that  is  the  case,  it  makes  no  difference  whether  it  accords 
with  criticism  or  hyper-criticism,  nor  to  what  extreme  of 
accuracy  it  may  be  carried.  The  silica,  alumina,  and  iron 
that  exist  in  a  cement  as  sand  or  fuel-ash,  or  over-burned 
anhydrous  ferric  oxide,  form  no  part  of  the  cementing 
material.  The  analysis  should  be  so  conducted  as  to 
separate  these  ingredients  that  are  not  cement  from  the 
cement.  This  can  be  completely  done  by  careful  solution 
in  10  per  cent,  hydrochloric  acid.  Of  course,  if  anyone 
wishes  to  know  of  what  this  insoluble  matter  consists,  it 
can  be  readily  analysed  by  fusion,  but  the  result  should 
not  be  added  to  those  obtained  by  the  analysis  of  the 
soluble  portion. 

The  soluble  portion  should  be  analysed  with  the  greatest 
care,  with  due  regard  to  the  balance  between  time  and 
accuracy,  criticism  and  hyper-criticism.  For  ordinary 
practical  work,  I  do  not  believe  that,  with  proper  care,  the 
traces  of  silica  that  go  over  to  the  alumina  and  lime  need  be 
regarded  ;  nor  should  the  trace  of  alumina  that  goes  to  the 
lime.  No  system  of  analysis  is  perfect,  am'  it  should  be 
always  couducteil  mth  due  regard  to  the  fact  that 
"  chemistry  is  time-consuming  business,"  and  that  life  is 
short.  The  mean  between  criticism  and  hyper-criticism 
should  be  sought  with  due  regard  for  the  end  sought. 

With  these  suggestions,  I  would  remark  that  this 
committee  could  continue  their  work  with  great  profit,  if 
they  will  distribute  samples  imder  such  conditions  as  would 
ensure  identity  and  secure  analyses  upon  both  a  critical  and 
hyper-critical  basis  of  regard  for  time  and  accuracy.  The 
result  would  be  extremely  >'aluable. 

I  note,  further,  in  the  Journal  of  the  Franklin  Institute, 
for  February,  1902,  the  concluding  portion  of  Mr.  R.  L. 
Humphrey's  very  valuable  paper  on  "  The  Inspection  and 
Testing  of  Cements,"  including  a  very  interestinj;  discussion. 
In  this  discussion,  Mr.  Humphrey  saj's  :  "  The  practice  of 
effecting  a  solution  of  the  sample  of  cement  for  analysis  by 
fusion  with  sodium  carbonate  of  the  thoroughly  dried  and 
finely  pulverised  sample  is  quite  common,  and  is  the  most 
reliable  way  of  decomposing  the  silicates.  When  the 
quantity  of  clay  or  insoluble  silica  is  desired,  it  is  deter- 
mined separately.  At  the  present  time,  it  is  an  ultimate 
analysis  that  is  required.  VVhilst  Prof.  Peckham's  theories 
as  to  the  object  of  chemical  analysis  and  his  proposed 
methods  for  the  examination  of  cements  may  be  perfectly 
correct,  their  value  is  yet  to  be  demoostrated." 

Mr.  Humphrey,  like  some  others  who  are  engaged  in 
analysing  cements,  appears  to  thiok  that  common  practice 
and  common  use  can  be  used  as  an  argument  in  a  scientific 
discussion.  If  my  contention,  that  the  sample  should  be 
analysed  as  it  is  received,  aud  precisely  as  it  is  subjected  to 
physical  tests,  without  being  either  pulverised  or  dried,  is 
perfectly  correct,  then  to  pulverise  and  dr^'  the  sample  is 
perfectly  incorrect.  Common  use  is  no  argument  for  or 
against  either  course.  The  basis  of  any  argument  for  or 
against  any  proposed  method  is  the  purpose  served  by  the 
method.     In  the  case  under  discussion,  the  purpose  of  any 
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analrtical  method  proposed  is  not  a  scientific  question  con- 
cerning the  ultimate  composition  of  a  cement,  but  a  practical 
question,  concerning  its  suitableness  for  certain  uses.  Now 
a  correct  method  is  one  that  will  furnish  the  most  informa- 
tion that  can  be  made  of  practical  use  for  the  smallest 
expenditure  of  time  and  labour.  I  claim  that  an  ultimate 
analysis  does  not  serve  this  purpose,  and  I  am  perfectly 
■willing  to  he  convinced  that  I  am  wrong.  The  persistent 
use  of  methods  that  are  wrong  has  never  made  them  right 
and  never  will. 

Discussion. 
Dr.  H11.LEBRAND  called  attention  to  what  appeared  to  be 
a  misapprehension  of  the  author  ai  to  the  object  of  the 
detailed  analyses  reported  by  him.  They  were  nut  intendi-d 
to  serve  as  patterns  for  technical  practice,  but  to  show  just 
what  constituents  and  how  much  of  each  the  samples 
contained,  for  without  this  knowledge  any  criticism  of  the 
methods  employed  by  the  several  chemists  would  be 
deprived  of  its  chief  basis  of  value. 

Dr.  HiLLEBKAND  has  since  sent  th-  following  further 
comments  :  "  The  author  evidently  agrees  with  the  opinion 
and  practice  of  Messrs.  Stanger  and  Blount,  that  in  stating 
an  analysis,  the  constituents  of  the  inert  matter  of  a  cement 
should  not  be  included  with  those  of  its  active  principles, 
and  from  his  allusion  to  a  method  of  asoertaiuing  their  sum 
seems  to  be  in  precise  accord  with  myself  as  to  how  this 
should  be  done.  (See  my  substitute  for  Messrs.  Stanger 
and  Blount's  procedure  in  the  discussion  of  their  paper.) 

"  Prof.  Peckham  does  not  think  that  the  '  traces  of  silica 
that  go  over  to  the  alumina  and  lime  need  be  regarded.' 
This  is  perfectly  true  if  two  evaporations  and  filtrations 
of  silica  have  been  made,  but  if  the  author's  remark  is 
intended  to  ajiply  to  the  silica  passing  over  after  only  one 
filtration,  I  must  take  positive  issue  with  him,  for  it  is  not  a 
trace  but  ordiuarily  a  very  considerable  amount  and  one 
which  cannot  be  regulated  so  as  to  fall  always  within  a 
conventional  allowable  minimum." 

THE  VOLUMETRIC  DETERMINATION 

OF  MOLYBDENUM  IN  MOLYBDENUM  STEEL 

AND  FERRO-MOLYBDENUM. 

BY    JAMES    BRAKES. 

A  short  time  aeo,  upon  request,  I  recei\ed,  through  the 
courtesy  of  Mr.  J.  Edward  Whitfield  and  Mr.  F.  T  Kopp.  of 
Phil.,  Pa.,  a  sample  of  feiro-molyhdenum  and  molybdenum 
steel,  in  which  Mr.  Whitfield  had  determined  the  molyb- 
denum by  his  gravimetric  method  on  which  Mr.  Kopp  based 
the  volumetric  method     (.T.  Amer.  Chem.  Soc,  Feb.  1902). 

Mr.  Kopp's  method  I  have  modified  as  follows  :— 

Dissolving  the  steel  in  aqua  regiM,  and  evaporating  to 
dryness,  redissolving  in  HCl  and  final  evaporation  with  an 
excess  of  HjSO^,  instead  of  dissolving  the  sample  in  dilute 
HjS04  and  fusiou  with  HKSO4,  and  also  in  the  calculation 
of  the  molybdenum  factor  as  applied  to  the  standard 
KjMPs  solution  regardless  of  its  strength  in  iron. 

Weigh  5  grms.  of  the  steel  or  ferro-molybdenum,  place 
in  500-c.c.  beaker  and  dissolve  in  a  mixture  of  20  c.c. 
of  HNOj  +  20  c.c.  of  HCl  and  evaporate  todryness,  re- 
dissolve  in  ID  c.c.  of  HCl  and  add  20  c.c.  of  dilute  HoSOj 
(1:1)  and  evaporate  to  SO3  fiimes.  Cool  the  beaker  and 
contents,  and  add  400  c.c.  of  water;  heat  gently  until 
solution  is  complete,  transfer  to  l,onO-c.c.  flask,  add 
100  c.c.  of  NH4HO  (sp.  gr.  90),  shake  thoroughly,  and 
stand  flask  in  cold  water  about  one  hour,  and  when  cold, 
dilute  to  the  mark  and  mix  thoroughly  and  filter  on  large 
dry  filter,  place  .iOO  c.c.  of  the  filtrate  in  5ii0-c.c  flask, 
transfer  to  80n-c.c.  beaker,  wash  flask  three  or  four  times 
with  water,  and  add  to  solution  in  beaker,  add  40  c.c.  of 
dilute  H5SO4  (sp.  gr.  1  •  60),  pass  through  modified  reductor, 
and  titrate  with  standard  K5Mn.j()s  solution,  subtract  blank 
and  multiply  the  iron  factor  by  0-605,  as  the  following 
reaction  indicates,  described  by  Emmerton  (Blair,  p.  95, 
2nd  edition) — • 

5Mo,„0„  +  ^(KsOMnjO,)  = 
6OM0O3  +  17KjO  +  34MnO. 


A  comparison  of  the  results  obtained  is  as  follows : 


Ferro-molybdenum . 
Molybdenum  steel  . 


Whitfleld. 


L. 


K  opp. 


Gravimetric.    Volumetric- 


Per  Cent.         Per  Cent 

",l)T.O  .'>l»"45 


Modified 

.Method. 

Volumetric. 


Percent. 
5ft'54 
(  504 
3  5-OS 
1  O-03 
L  4-97 


Remove  tungsten  if  present  before  evaporation  with 
H2SO4,  and  the  influence  of  chromium  on  the  final  titration 
with  K2Mn205  solution  when  present  with  molybdenum  in 
the  steel  can  be  decided  by  the  following  : — 

To  three  weighings  of  steel  (free  from  molybdenum),  of 
1  grm.  each,  0-274  and  0-3  grm.  of  K2Cr20;  were  added  to 
No.  1  and  No.  2  respectively  ;  No.  3  contained  no  chromium, 
and  all  were  treated  as  in  modified  molybdenum 
determination. 

Blank  No.  1 0-2  c.c.  of  KaMnjOj 

2 0-2        „  „ 

S 0-2 

This  indicates  that  at  least  8-00  per  cent,  of  cbromiuni 
can  be  present  without  affecting  the  accuracy  of  the 
molybdenum  determination. 

Niite. — As  there  may  be  some  discussion  regarding  th« 
reaction  used  in  the  paper,  it  would  be  well  to  state  thi 
following  :  — 

In  the  paper,  I  have  uj-ed  Euimerton's  reaction — 

5Mo,20,9  -H   17(K20MnjO;)  = 
60M0O3  +   17K2O  +  34.VlnO, 

and  for  this  reaction  I  should  use  the  factor  0-605  ft 
multiply  the  Fe  factor  to  equal  ,\lo  factor),  but  should  I  li- 
the reaction  suggested  and  used  by  Blair — 

5  MojjOa,  +  35  KjMnjOs  =  I20M0O3  +  SbKfi  +  70Mn( 

(Amer.  Chem.  J.,  Oct.  1895),  I  should  then  use  th. 
factor  0-5877. 

The  above  factor  (0-5877)  is  too  low  ;  this  can  be  readil 
seen  in  the  analysis  of  molybdenum  steel  or  ore  when  thi 
final  solution  is  titrated  with  K2Mn203  solution,  ami  fromth 
results  obtained  on  the  molybdenum  steel  (ore  not  included 
it  would  indicate  that  Emmerton's  reaction  is  correct. 


ANALYSIS  OF  CRUDE  SULPHUR. 

BY    FEASK    B.    CARPENTER. 

In  a  recent  examination  of  some  samples  of  crud 
sulphur  from  Mexico,  it  was  found  that  only  a  portioi 
of  the  sulphur  was  soluble  in  carbon  bisulphide,  and  th. 
presence  of  calcium  sulphate  containing  water  of  crystallisa 
tion  excluded  the  ignition  method  for  the  estimation  0 
sulphur.  It  was  also  found  that  the  water  of  cryst»lIi8iitioi 
yielded  gradually  at  a  temperature  of  100' C,  so  thatot 
satisfactory  results  on  moisture  could  be  obt-nined  at  thi 
temperature.  To  overcome  these  diflieulties,  it  was  fouDi 
necessary  to  determine  moisture  in  a  vacuum  overH^. 
and  the  following  scheme  was  adopted  for  the  determinatioi 
of  sulphur  :  Weigh  two  grms.  of  material  in  8-oz.  beakei 
treat  with  dilute  HCl,  and  boil  for  about  ten  mmmet 
filter  on  Gooch  crucible,  dry  and  weigh.  This  removes  tb 
calcium  sulphate  and  leaves  the  sulphur  and  lusoluW- 
matter  on  the  filter.  This  residue  may  then  be  burned,  ih 
loss  representing  the  approximate  percentage  of  sulphur,  0 
the  sulphur  extracted  with  carbon  bisulphide.  It  «« 
found  that,  after  the  calcium  sulphate  had  been  remove 
with  HCl,  the  sulphur  was  readily  removed  with  thi 
solvent.  The  results  by  ignition  were  slightly  higher  tha 
those  obtained  by  solution  owing  to  a  small  percentage  < 
organic  matter  not  removed  by  the  carbon  bisulphide. 
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THE  SPECIFIC  HEAT  OF  GLYCERIN  WASTE 
LYES  AND  CRUDE  GLYCERIN. 

BT  AUGCOTrS   H.   GILL,    PH.D.,   AND   S.    B.    MILLKK,    S.B. 

The  object  of  this  work  was  to  obtaia  data  for  the 
proportioning  of  the  heating  surface  of  evaporators  used 
in  the  recovery  of  glycerin  from  waste  soap  lyes- 

The  data  on  this  subject  are  very  meagre.  A  ftw  values 
were  found  in  Landolt  and  Bornstein's  tables,  which  were 
presumably  for  pure  glycerin ;  some  data  in  regard  to 
boiling  points  with  corresponding  percentages  of  glycerin 
and  salt  were  obtained  ^Table  I),  together  with  the  data 
for  a  test  of  U'l  hours  on  a  double-effect  evaporator  at 
'Philadelphia.  This  test  furnished  valuable  matter  in 
regard  to  the  temperatures  that  prevail  during  the  process 
(Table  2). 

In  this  test,  the  purified  lyes  were  fed  to  the  first  vessel 
and  from  it  to  the  second,  the  proper  height  in  each  being 
maintained.  When  the  liquor  in  the  second  vessel  became 
?rude  glycerin,  the  plant  was  shut  down  and  the  test  closed. 
The  lyes  were  purified  by  the  addition  of  sulphuric  acid 
ind  persulphate  of  iron  to  entirely  neutralise  the  hydrate 
ind  carbonate  of  soda.  The  resulting  precipitate  was 
eparated  by  a  filter  press.  The  salt  and  sulphate  were 
eisoved  during  the  process  as  th«>y  precipitated. 

After  reviewing  the  data  at  hand,  it  was  decided  that 

be   specific    heat   should    be    determined    for  a  range    of 

emperature    corresponding    to     those    developed    in    the 

pparatus   as    shown   by   the   test.      Hence   the   following 

jethod  was  adopted. 

The  lye  or   crude   glycerin   was  enclosed  in   a  platinum 

ottleand  heated  to  100°  C.     The  bottle  was  then  transferred 

I)  the  calorimeter    and   the    rise    of    temperature    noted. 

rom  these  observations  the   specific  lieat   was  calculated. 

his  method  gave  the   mean  specific   heat  between    lOO"  C. 

id  25°  C.     The  temperatures  varied  somewhat  from  these 

nits  as  will  be  shown  by  the  table  (Table  4). 

The  bottle  was  heated  in  a  jacketed  cylindrical   heater, 

I'perly  lagged  with  asbestos ;  the  jacket  contained  xylene 

1   was   furnished   with    a  return   condenser.     The  inner 

linder  was  opened   at  the  top  and   furnished  with  a  cork 

jrough  which  passed  the  thermometers,  one  of  which  gave 

•;  temperature  of  the  chamber  and  the  other  the  tempera- 

e  of  the  liquid  in   the  bottle.     This   latter   thermometer 

lb  was  inserted  in  the  centre  of  the  liquid  by  means  of  a 

Utinium  tube  that  extended   through   the   stopper  of  the 

jttle.     When   the  required  temperature  was  reached   the 

irk  with   the  thermometers  was  removed  and  the  bottle 

[ickly  lifted  by  means  of  a   string  and   lowered  into   the 

(orimeter. 

[Che  calorimeter  was  of  brass  with  a  tin  jacket,  from  which 
Iras  insulated  by  corks.  The  inner  surface  of  the  jacket 
!§  pohshed  to  diminish  radiation.  The  stirring  was  done 
(band,  and  half-minute  readings  of  the  thermometer  were 
ten.  The  theremometer  readings  were  corrected  and  a 
uling  correction  applied  in  determining  the  final  tempera- 
tji  and  the  rise.  The  calorimeter  stood  on  a  wooden  base, 
ti  side  toward  the  heater  being  lagged  with  asbe;itos.  The 
tj;  to  transfer  the  bottle  from  the  heater  to  the  calorimeter 
14  about  five  seconds. 

jrhilst  the  above  method  gave  fairly  satisfactory  results, 
y'in  the  course  of  working  with  it  several  defects  were 
H,  d  which  might  be  remedied  in  a  more  extended  investi- 
gjon.  Some  suggestions  that  would  tend  to  increase  the 
i^iracy  of  the  observations  are  here  given. 

I.)  An  electric  heater  that  could  be  kept  exactly  at  the 
W)erature  desired,  (ii.)  The  bottle  and  substance  to  be 
Mved  to  stand  in  the  heater  for  a  considerable  time  to 
ol  ate  the  possibility  of  the  outer  la3-ers  of  the  liquid  being 
D'jjr  than  the  centre,  (iii.)  The  heater  to  be  arranged 
•ciiat  it  could  slide  over  the  calorimeter  and  be  provided 
wr  a  trap  to  more  quickly  transfer  the  bottle,  (iv.;  A 
m-iianical  stirrer  for  the  calorimeter.  The  lyes  high  in 
glprin  and  the  crude  glycerin  have  a  very  low  conduc- 
*iT  and,  therefore,  the  cooling  correction  is  hard  to  apply 
an,  s  much  affected  by  the  stirring,  which  must  be  constant 
4DI  efficient. 


Six  .samples  of  lyes,  from  the  purified  lye  from  the  filter 
press  to  the  crude  glyct-rin,  were  used  for  the  determinations, 
as  follows : — 

Sample  A.  Purified  lye  from  the  filter  press  ready  to 
be  evaporated. 
„       B.   From  clear  lye  tank,  partly  evaporated. 
„       C.  Lye  as  it  leaves  the  first  evaporator. 
„       D.  Lye  as  it  leaves  the  second  evaporator. 
„       E.  Half  crude  glycerin. 
„       F.  Crude  glycerin. 

The  samples  do  not  represent  the  same  lye  which  has 
gone  through  the  various  processes  of  refining,  but  are 
samples  withdrawn  at  the  indicated  stages  during  the 
regular  running  of  the  apparatus. 

In  order  to  complete  the  study  of  the  lyes,  and  the 
effect  of  their  varying  contents  of  salt,  sulphate,  and 
glycerin  on  the  specific  heat  noted,  the  per  cent,  of  these 
bodies  was  determined.  The  presence  of  salt  is  due  to  the 
"salting  out"  of  the  soap,  and  the  sulphate  from  the 
purification  .already  referred  to.  Determinations  of  all 
these  were  made  on  the  six  samples  (Table  3). 

It  will  be  seen  that  the  increase  of  the  percentage  of 
glycerin  is  the  chief  factor  in  the  fall  of  the  specific  heat. 
The  sul])hate  is  in  a  small  amount  throughout,  and  reaches 
its  m.iximum  in  sample  C.  In  sample  E,  it  is  extremely 
small,  and  although  no  determination  was  made,  it  is 
probably  absent  in  sample  F.  The  salt  reaches  its 
maximum  in  sample  D,  and  then  falls.  The  salt  was 
present  and  determined  in  all  the  samples.  The  specific 
gravity  of  the  samples  was  also  determined  at  15 '5°  C.  by 
means  of  the  Westphal  balance. 

The  methods  employed  in  the  analytical  work  were  the 
following  : — For  glycerin,  the  bichromate  method. 

The  glycerin  is  oxidised  with  chromic  acid  and  the 
excess  of  bichromate  titrated  with  ferrous  ammonium 
sulphate.  The  procedure  is  as  follows : — A  sample  of 
1"5 — 2  grms.  is  weighed  into  a  25-c.c.  calibrated  flask 
and  1  •  5  grms.  of  silver  sulphate,  weighed  on  the  rough 
balance,  is  added,  the  solution  made  up  to  2.5  c.c,  and  six 
drops  added  to  make  up  for  the  displacement  of  the  silver 
chloride.  The  solution  is  then  shaken  until  it  clears  (about 
five  minutes)  and  filtered  into  two  beakers,  half  in  each. 
The  first  half  of  the  solution  is  used  to  rinse  the  pipette, 
and  from  the  second  half  5  c.c.  are  pipetted  into  a  250-c.c. 
beaker.  Add  7 — 10  c.c.  of  bichromate  and,  slowly,  15  c.c. 
of  sulphuric  acid  (1-84).  It  is  heated  for  half  an  hour  on 
the  water  bath,  diluted  to  200  c.c,  and  titrated. 

Modifications  to  he  observed. — For  crude  and  half  crude, 
use  1  grm.,  and  dilute  to  600  c.c.  If  the  filtrate  after 
treatment  with  silver  sulphate  do  not  come  clear,  the  work 
must  be  repeated. 

Standardisations. — To  standardise  the  ferrous  ammonium 
sulphate,  run  out  7  — 10  c.c.  of  the  bichromate  into  a 
2.iO-c.c.  beaker,  add  15  c.c.  of  sulphuric  acid  (1-84),  heat 
for  half  an  hour  on  the  water  bath,  dilute  to  200  c.c.  and 
titrate.     To    standardise   the   bichromate  against   glycerin. 

Table  1. 
Boiling  Points  with  corresponding/  per  cents,  of  Glycerin 
and  Salt. 


Boiling  Point. 


°C. 
109 
not  taken 
112 
120 
240' 


Glycerin. 


Salt. 


Per  Cent. 

Per  Cent. 

16-10 

20-21 

17 -80 

20-02 

32-86 

17 -OS 

63-28 

10-74 

87-84 

6-34 

•  Taken  at  point  wher«  ebullition  had  just  ceased.     The  lye  was 
boiled  down  in  the  open  air,  and  samples  taken  for  analj'sisBS  the 
boiling  point  was  noted. 

- 

Specific  Heat  in  Glycerin. 

Landolt  and  Bornstein. 

1 
2 

15-50°  C. 
15-30">C. 

0-576 
50%  dilute       0-813 

Observed  by  Eino. 
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weigh  out  0"05  grm.  of  glycerin  into  a  250-c.c.  beaker,  add 
15 — 16  CO.  of  bichromate,  then  add,  slowly,  15  c.c.  of 
sulphuric  acid  (1  •84),  heat  half  an  hour  on  the  water  bath 
and  titrate  the  excess  of  bichromate. 

Precautions  to  be  observed. — There  should  be  a  consider- 
able excess  of  bichromate  and  the  same  amount  of  dilution 
to  get  well  agreeing  results. 

Strength  of  Solutions.  —  Bichromate :  75  grms.  of 
KJCt,Oj  and  150  grnis.  of  U,SO,  (1-84)  per  litre."  Ferrous 
ammonmm  sulphate  :  300  grms.  of  FeNH4(S04)j  and  10  c.c. 
of  HjSOj  (1'84)  per  litre. 

Determination  of  Salt. — The  salt  was  determined  by 
titration  with  silver  nitrate.  2  •  5  grms.  of  lye  are  weighed 
into  a  25-c.c.  flank,  made  up  to  25  c.c,  and  5  c.c.  pipetted 
into  a  beaker.  It  is  diluted  with  50  c.c.  of  water,  two  drops 
of  phenol  phthalein  added,  and  the  solution  neutralised,  if 
necessary,  with  nitric  acid.  Then  15  drops  of  potassium 
chromate  indicator  are  added  and  the  solution  titrated  with 


X  10  silver  nitrate.  The  silver  nitrate  solution  is  made  up 
approximately  N/10  and  standardised  against  chemically 
pure  salt.  Potassium  chromate  indicator,  30  grms.  per  litre. 
Determination  of  Sulphate. — 5  c.c.  of  lye  were  pipetted 
into  a  25-c.c.  flask,  made  up  to  25  c.c.  and  then  5  c.c 
pipetted  off  for  the  determination.  This  gave  weifht  of 
lye  equal  to  the  specific  gravity  of  the  sample.  The  sodium 
sulphate  was  then  determined  in  the  usual  way  with  barium 
chloride. 

The  bichromate  method  for  glycerin,  whilst  known  tc 
give  results  slightly  high,  is  much  more  expeditions  that 
the  acetin  method,  which  in  its  turn  gives  results  too  low- 
It  is  also  better  for  lyes  low  in  glycerin  than  the  acetin 
method. 

Our  acknowledgments  are  due  to  Mr.  G.  J.  Feran  foi 
hints  and  suggestions,  to  Mr.  J.  W.  Loveland  for  data  and 
samples,  and  to  Mr.  VV.  O.  Adams  for  methods  of  analyjis. 


Table  2. 
Test  of  Double-Effect  Evaporator  at  Philadelphia. 


Time. 


Pressure  in 

Steam  Chest, 

1st  vessel. 


Temperature, 

**  F.,  in  Vapour 

Chamber, 

1st  vessel. 


Inches 

Vacuum  in 

Steam  Chest, 

2nd  vessel. 


Aug.  18,   8.*5a.ni I  1-5 

9.45    I  30 

10.13    „    I  40 

12.40  p.n I I  3'0 

8.40    , '  8-5 

5.20    „     7-0 

Aug.  16,    8.86  a.m 

10.10    „     30 

H.OO    5-5 

11.40    „     90 

12.00noon 9'0 

12.20p.m 6  5 

12.30    1  90 

12.40    „     90 

12.60    90 

1.00    „     90 

1.08    8-2o 


262-0 
208-0 
2110 
204-0 
224-0 
222  0 
192-0 
211-0 
221- U 
226-u 
2.-i"-0 
•229-0 
•234-0 
234-0 
2340 
235-5 
235 -0 


14-0 

12-0 

11-0 

14-0 

6-0 

6-0 

WO 

9-0 

60 

4-0 

3-0 

4-0 

10 


Temperature, 

'P.,  in  Vapour 

Cliamber, 

2ud  vessel. 


Inches 

Viicnum  in 

Vapour 

Cliamber, 

2nd  vessel. 


158-0 
149-0 
150-0 
149-5 
161-11 
166-0 
1460 
1600 
166-5 
168-0 
164-0 
174-0 
1811-5 
183-0 
188-0 
193-0 
195-5 


•25-25 

25^U 

25^0 

24-6 

25-0 

25-0 

25-0 

25-2 

25-U 

•25 -28 

25-5 

26-5 

25-6 

•26-4 

28-4 

2«^5 

•26^6 


Evaporators  started  at  8  a.m.,  Aug.  15.  Evaporators  shut  down  at  6  p.m.,  Aug.  15,  Steam  turned  on  at  8.25  a.m.,  Aug.  M 

Test  closed  at  l.OS  p.m.,  Aug.  16.  Crude,  finished,  108  sp.  gr. 


Table  3, 
Observations  on  Lye  Samples. 


Sample. 

Specific 
Gravity, 

Per  Cent. 

Per  Cent, 
of 

Per  Cent. 

of 
Glycerin. 

Specific 

Westphal 
Balance. 

of  Salt, 

Sulphate, 
Na,S04. 

Heat, 

A 

i-iae 

11-1 

28 

6-2 

0-8233 

B 

1-183 

125 

not 
determined 

8-0 

0-7841 

C 

1-206 

16-4 

4-2 

8-1 

0-7488 

D 

1-243 

18^9 

2-9 

16-4 

0-7313 

E 

1-294 

9-4 

0-4 

55-5 

0-6039 

F 

r330 

5^4 

very  small 

87-0 

0-4969 

Table  4. 
Specific  Seat  of  Lye  Samples. 


Sample. 


Observed 
Specific  Heat. 


A 
B 
C 
D 
£ 
E 


ro-83in 

l0^81B5J 
f  0-7865) 
(.0'7816( 
(0^75^26) 
(  0-7449  j 
rO-7374) 
tn-7252J 


il- 


fO-5044~) 

0-49t6  }■ 

Lo-4919  ) 


Mean  of 

Ohserved 

Specific  Heats. 


0-8233 
0-7841 
0-7488 
0-7313 

0-6039 


Temperature  Range. 


flOfl-S- 
lluO-9- 
f 101-S- 
tlOOl- 
/ 10(1-0- 

X  loo-o- 
f  lon-o- 
( Kiro- 

1(H|-It- 
100-0- 

lou-o- 

;tit-9- 

Cioo-ii- 

i  liio-o- 

C104-5- 


27-07 

2S-4 

28-2 

-27-6 

26-4 

27-6 

28-2 

2S-6 

27-4 

■20-8 

•26-2 

•27-8 

-24-8 

2«-a 

26-2 


THE  SUGAR-BEET  AS  A  RECLAIMER  OF 
ARID  AND  ALKALI  REGIONS.— II. 

BY  HBNRT  C.  MTEKS,  Pb.D. 

(See  this  Journal,  May  31,  1901,  445.) 

Introduction. — At  the  present  moment,  the  United  Statei 
are  greatly  exercised  over  problems  vital  to  the  agricaltura' 
interests  of  the  arid  west. 

The  management  of  forest  reserves,  thereby  controllin 
the  melting  of  winter  snow  and  the  feeding  of  w8terwav^ 
the  storing  up  of  water  and  the  regulation  uf  water  rights 
the  Cuban  tariff  as  relating  to  our  own  infant  beet-supa 
industry  ;  the  reclaiming  of  arid  lands  now  made  profitaiil' 
through  sugdr-beet  culture,  are  all  topics  of  househcli 
conversation.  The  interest  is  unusual  perhaps  becaiis 
matters  affecting  the  farming  interests  affect  the  country' 
prosperity — good  crops  mean  good  times.  The  reclaimioi 
of  arid  lands  has  for  some  liiue  beeu  recognised  as  possiMe 
sug-ar-beet  culture  now  introduces  the  factor  of  profit  wlicr 
it  did  not  exist,  and  I  can  but  believe  that  this  cultiii^ 
under  proper  legislation,  both  as  regards  sugar  dutie 
and  the  storing  up  acd  regulation  of  water  flows,  i 
to  be  the  salvation  of  much  of  our  arid  west.  My  Sn 
belief  in  this  stiitement  is  based  upon  the  fact  that  it 
sugar-jjeet  thriveji  where  common  crops  fail  absolutely,  an 
besides  being  a  most  profitable  crop  removes  alkali  ftoi 
the  soil  year  by  year,  thereby  making  ordinary  oroj 
possible. 

Arid  Soils  and  their  Extent. — M\  virgin  soils  resa 
from  the  gradual  di-integration  of  rock  forinatiiins  di 
largely  to  unequal  expansion  and  contraction  of  unlik 
constituent  parts  during  heating  and  cooling,  and  tl 
action  of  winds  and  rains  upon  such  broken  parts. 

Where  there  is  heavy  rainfall  the  soluble  portions  a 
dissolved,  in   part  at   least,  and   eventually  carried  to  tl 
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sea.       Where    the     rainfall     is 
slight,   the    soil    retaiiis  largely 
these  soluble  portions.     Arid  or 
;ilkali  soils    then  coniain  largely 
the  constituents  of  sea  water  as 
well  as  the  essential  plant  foods, 
which    would  be    carried   away 
either  in  solution  <ir  suspension 
by  heavy  rains.     Such  soils  are 
i  excessively  rich   in   plant   food, 
!  but  unfortunately    contain    also 
three    salts    which    characterise 
all  alkali  regions  the  world  over, 
I  and   render    such    soils   largelv 
I  corrosive     and     obnoxious     to 
vegetation    in     spite     of     plaut 
food  present.     These  three  un- 
,  desirables    are      common     salt, 
:  sodiuro   sulphate   or   "  Glauber 
salt,"  and  sodium  carbonate    or 
"sal  soda."     The  reclaiming  of 
arid  regions,  then,  means  largely 
j  the  getting  rid  of  these  obnox- 
(ious  constituents;    the  method 
of  so  doing    being   determined 
only   on  careful    chemical    and 
[jhysical  analysis  of  the  soil  to  n 
given  depth,  the  general    loca- 
tion   and    elevation      of     lands 
•under    consideration,    and    the 
lanalysis  of   available   waters  at 
hand.     Excessive    irrigation  or 
flooding  would  carry  away   the 
real  plant  food   as   well  as  the 
;indesirable        portions,       even 
when        properly       conducted. 
Many  plants,   either  native   or 
ntroduced,     lake      up      alkali 
;iuring    growth,   but    must    be 
i:tmoved  without  profit,  or  fed 
0  cattle,  in   which  case   profit 
.<   indirect  or   impossible.       Of 
hese  desert  alkali  lands,  either 
[laitly     under     cultivation      or 
Intirely        unreclaimed,         the 
I  Great  Interior   Basin  "  alone 
joiDprises  an  area    of    210,000 
luare    miles,    embracing    the 
/hole  of  Nevada,   the   western 
jalf     of     Utah,     portions     of 
iaho,    Washington,    Montana, 
iregon,    and    California,     and 
Intending      south      into      Old 
lexico. 

In  this  paper  I  have  attempted 

show  the  effect  of  sugar-beet 

iilture  upon   virgin   alkali  soil 

ihere  cultivation  has  never  been 

itempted.        I     selected    that 

jirtion  of  land  in  West  Weber, 

tab,  which   has  the  reputation 

being  the  "  worst  belt  of  land 

tween   Ogdeu  and  Great  Salt 

ike,"  and  did  so  because  this 

ip    is    entirely     away     from 


Fig.  1. 


V.rgin  alkal,  soil  wbere  mountain  w.ater  is  impossible,  and  cuUivali.,,,  never  attempted. 

Fig.     lA. 


Lower  portion  of  field  No.  1,  showing  white  alki.Ii.    Even  weeds  refuse  to  grow  here. 
Examination  of  Artesian  Waters. 


No.  1. 
75  ft.  deep. 


No.  -2. 
136  ft.  deep. 


No.  ,3. 
285  ft.  deep. 


iiissiam  sulphate 

luim  sulphate  (Glauber's  salt')!  &c.' 

lium  chloride  (c<immon  salt)  ... 

Iium  carbonate  (sal  soda)  .' ' .' 

ciumand  maunesiuin  carbonates,'ic!. 

cium  sulphates  (gvpsum)  .     . 

ca * 

fanic.  matter  and  ciiemicai  combined  water  '. 
Total 


:::} 


Grains         Parts        Grains 
per  gall,  iper  111,000.1  per  gall. 


2'03 

2-71 
7-05 


1-82 


0-35 
0-4fi 
1-21 

l-.IS 

0-78 
0-33 


0-47 
2-0.1 
7 -30 


2-3t 
0-11 


19-37 


Parts 
per  10,000. 

0-08 

0-35 
1-25 

1-22 

0-40 
0-02 


3-32 


Grains 
per  gall. 

2-65 

8-13 
1-U 


0-00 


26-39 


Parts 
per  10,000. 

o-« 

1-39 
0-19 


0-69 
0-00 


1-36 
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streams  aud  ditches  and  had  no  visible  means  of  irrigation 
(see  Figs.  1  and  U).  .      ,    ,        •      u 

The  first  step  toward  reclamation  consisted,  then,  m  the 
horing'of  artesian  wells,  with  results  as  shown  in  table  on 
preceding  page.  „      .    .       .  .      j  ,        -a 

The  fitness  of  waters  for  irrigation  can  be  determined 
only  by  chemical  analysis.  A  water  containing  large 
amouDts  of  undesirable  salts  would,  on  evaporation,  deposit 
tlie  same  and  ruin  even  the  best  fertile  soils.  Ordinarily, 
40  grs.  per  gallon  are  allowable  in  waters  for  irrigation  or 
drinking  purposes.  All  three  of  the  above  waters  were 
suitable!  The  deepest  well,  on  account  of  its  heavy  flow, 
was  used    almost   entirely,  being  assisted  occasionally   by 

No.  2. 

Niti-ates. 


No.l. 
75  feet  deep. 


Total  solids* 

NaNOs 


0-0448 

Per  Cent. 

0-34 


No.  2.         ,  No.  3. 

135  feet  deep.      285  feet  deep. 


0-0332 

For  Cent. 

0-55 


0-0435 
Trace 


•  Grms.  per  100  c.c. 

The  presence  of  nitrates  is  an  advantage  in  irrigating,  as 
thereby  valuable  plant  food  is  added  to  the  soil. 

Analysis  of  Soil  before  planting  Beets. 
Surface-foot. 


Material. 

Per  Cent. 

Lb.  per 
Acre.foot. 

(1-0032 
0-(ll4 
Trace 
O'Oie 

128 

660 

Sulphates 
Nitrates. . . 

1-20 

Total   

0-0-202 

8118 

Second  Foot  {ffardpan). 

0-054 
0-009 
0-075 
0-002 

2,160 

»!0 

3,(100 

Nitrates  

80 

0-140 

5,600 

Two  patches  of  beets  were  raised  on  this  soil  and  tested 
occasionally  as  follows  :  — 

Analysis  of  Beets  ("  Kleinwanzlebener  "  variety) 

Patch  No.  I. 


Date. 

SuKar  in  Juice. 

Purity. 

September  5 

14-3                         85-2 
14-8                         81-3 

" 

Patch  No.  II. 


September  5  . 

13  . 

October  17  . . . 


13-7 
14- 1 
16-8 


82 -n 
84-9 
82-3 


Beefs  of  Patch  I. 

(Sugar,  14-8;  purity,  81-3.     Average  weight  of 
beet,  1,255  grms.) 


Salts. 


Percent,      p^rms.^. 


Lb. 
per  Acre. 


Potassium  sulphate 

Sodium  sulphate   (Glauber's 

salt). 
Sodium   chloride    (common 

salt). 
Sodium  carbonate  (sal  soda) 
Water 


}•■ 


181 
0-2-27 


0-215 
82-740 


2-28 
2-86 


2-70 
1038 -6 


68-6 
64-9 

51-7 


Patch  No.  I.  was  treated  with  a  limited  supply  of  artesian 
water  ;  enough  to  prevent  the  alkali  from  rising  largely  to 
the  surface,  no  method  of  draining  the  soil  being  employed. 
Patch  No.  II.  was  treated  with  running  water  most  of  the 
time,  the  water  finding  outlet  through  ditches.  As  regards 
appearance  of  crops  the  latter  was  most  promising,  the 
beets  standing  knee-high  over  the  entire  six  acres  (see 
Fig.  2). 

Analyses  of  both  patches  were  made  on  September  13, 
one  half  of  each  beet  being  retained  and  air-dried  for  tests 
of  mineral  salts,  -which  were  made  in  the  following  February, 
as  follows. 


Total  lb.  per  acre. . 


188-2 


Beets  of  Patch  II. 
(Sugar,  14"  1  ;  purity,  84-  9.     Average  weight  of 


beet,  839  grms.) 


Salts. 


Percent. 


Grms. 
per  Seet. 


Lb. 
per  Aore. 


Potassium  sulphate 

Sodium    sulphate  (Glauber's 

salt). 
Sodium    (chloride    (common 

salt). 
Sodium  carbonate  (sal  soda) 


0-120       I         1-01 
0-080  0-67 

0-13S       I         1-16 
Total  lb.  per  acre. 


41-7 
24-2 
36-2 


1U3-1 


The  "  tops  "  belonging  to  the  beets  tested  in  Patch  1 
were  also  air-dried  and  the  salt  composition  determinei 
similarly  In  "topping"  beets  not  only  the  leaves  bu 
also  that  part  of  the  beet  above  ground  are  removed  in  th 
field  and  returned  to  the  soil. 

Beet  Tops  of  Patch  I. 
(Average  weight  of  top,  300  grms.) 


Salts. 


Potassium  sulphate 

Sodium  sulphate  (Glauber's 

salt),  Ac 

Sodium    chloride    fcommou 

salt). 
Sodium  carbonate  (sal  soda) 
Water 


Per  Cent. 


{ 


0-820 
0-428 

0-61t 

88-5 


Grms. 
per  Beet. 

Lb. 
per  Acre. 

4-92 

30-9 

2-57 

l»-2 

3-68 
531-3 

59-8 

ler  acre. . . 

134S 

Analyses  of  Soil  after  Maturity  of  Crops  I.  and  II. 
Patch  No.  I.  {Surface-foot). 


Salts. 


Per  Cent. 


Carbonates 

chlorides 

Sulphates 

Nitrates 

Total j 


0-030 
0-009 
0-006 
0-002 


Lb.  per 
Acre  foot. 


0-047 


I,8S0 


Patch  No.  II.  {Surface-foot). 


Salts. 


Carbonates 

Chlorides 

Sulphates 

Nitrates 

Total . 


Per  Cent. 


0-0051 
0-002 
0-002 
0' 0(103 


Lb.  per 
Acre-loot. 


204 


8C 
12 


0-0094 


376 


Jane  SO,  1903.] 


NEW  YORK  SECTION. 


837 


Conclusions.  —  It  has  been 
stated  that  "  the  beet  crop  will 
\  exhaust  the  soil  in  five  years." 
j  If  we  extract  and  remove  plant 
food  from  the  soil  we  must 
'eventually  return  that  food  by 
means  of  fertilisfrs  or  draw  on 
the  reserve  food  supply  below 
the  crop  roots. 

In  Patch  Xo.  I.  a  limited 
w.iter  supply  without  drainage 
has  drawn  alkali  from  the 
.second  soil  foot  and  carried  it 
;to  the  surface  foot ;  this  "  rising 
]of  the  alkali "  occurs  during 
maturity  of  the  beet  when  irri- 
gation ceases. 

In  Patch  Xo.  II.,  running 
irtesian  waters  conducted  away 
by  ditches  has  removed  alkali, 
apart  from  the  amount  removed 
,\ni  carried  to  the  sugar  factory' 
'iv  the  beet-crop  itself;  the 
oponse  of  the  beet  itself  ti. 
htse  soil  conditions  being 
^bown  by  the  "  purity  "  which 
n  Patch  Xo.  I.  was  81-3  and 
n  Patch  Xo.  II.  84-9.  Artesiau 
•aters  of  desirable  composition 
ire  possible  for  the  entire  stretch 
if  land  from  Ogden  to  Great 
vdt  Lake,  and  forlunately  the 
nore  removed  these  lands  are 
rem  the  mountains  and  a  pos- 
ible  supply  from  that  source 
he  tetter  the  artesian  waters. 
The  best  waters  that  I  have 
ested  are  just  above  the  mud 
lats  of  the  lake  itself  (this 
ournal.  May  3,  I'.iOl). 

Tuhrunce  of  Alkali  bij  Crops. 
-The  amounts  of  alkali  salts 
■lerated  by  various  cultures 
ri.'  still  largely  matters  of  ex- 
eriment  ;  the  difficulty  being 
ihat  so  much  depends  upon  the 
jiecbanical  condition  of  the 
lil  apart  from  the  composition, 
he  sugar-beet  seems  to  accept 
hat  it  is  given  in  the  way  of 
lant  food,  and  to  produce  more 
lan  the  required  amount  of 
jjgar  in  spite  of  amounts  of 
l|-    - 


rig.  2. 


Beet  crops  raise  '  on  Field  No.  1.  ..j.....  ,1*..  ,,  i,t,;ti,..H  .l,i.  ii  i.-.(  ir, 
Beets  stand  knee-high  (Patch  No.  U). 


Fig.  3. 


Well  No.  3. 


to      common 


kali    corrosive 

rops. 

Prof.  R.  H.   Lrughridge,   of 

le     University    of     California 

xperimv-nt  Station,  in  a  publi- 

ition   on    tolerance    of    alkali 

iulletin  133),  shows  the  results 
extensive  experiments  carried 

1  in  California.     An  approxi- 

ate  estimate  of  the  coi  dition> 
other    parts    can    be    made 

issibly    by    a    comparison   of 

lalyxes    of    soil,    remembering 

at  much  depends  upon  physi- 

1  conditions. 

The   hardpan  in  the   first  analysis  is  almost   free  from 

ly,  breaks  up  quite  readily  on  addition  of  water,  and  with 

little  care  should  allow  of  the  penetration  of  the  deeper 

ots  of  fruit  trees  eventually,  i.e.,  after  alkali  has  been 

moved  sufficiently  for  their  tolerance. 

Arid  lands  situated  upon  knolls  and  high  ridges  are,   of 

urse,  much  more  free  of  alkali,  and  upon  such  exceptional 
"ts  fruit  trees  and  common  crops  are  possible,  but  on 
niparison  with  experimental  results  obtained  in  California 
im  led  to  believe  that  tor  the  larger  area  the  beet  crop  is 

:  only  prijfitahle  one  for  some  years  to  come. 


Fielil  No.  X  n/ter  boring  Artesian  "Well  No.  .'J  (depth  2^:i  ft.),  and  iiLowin^  crude  reservoir 

fed  by  single  well. 

Profit  derived. — Patch  No.  I.  was  largely  injured  by  wind 
and  sand  storms,  and  the  actual  tonnage  per  acre  not 
determined. 

Patch  No.  II.  comprised  six  acres  and  beets  were  weighed 
and  paid  for  by  the  Sugar  Company  as  follows  : — 

Lb. 

September 7,'?21 

October 55.330 

November 118,580 
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At  the  rate  of  4 '50  dols.  per  ton  the  six  acres  woald  net 
407-70  dols.,' apart  from  bettering  the  toil  by  removing 

alkali.TZ^ 
..The  boring  of  artesian  wells  in  the  locality  costs  30  cents 
per  foot  for  3-in.  pipes,  and  20  cents  for  the  2-in.   piping 
used  in  these  experiments. 

If  this  paper  calls  attention  to  the  possibilities  of  arid 
repions,  or  assists  the  struggling  ranchman  who  at  present 
ekes  out  but  a  scant  existence  from  alkali  districts,  it  will 
have  done  all  that  1  intended  for  it.  My  hope  is  that  the 
sugar  factory  may  continue  to  introduce  prosperity  as  it 
has  thus  far  done  without  exception  j  that  the  sugar-beet 
may  do  for  our  arid  regions  what  the  cane  and  cotton  have 
done  for  the  South  ;  and  what  corn  and  wheat  have  done 
for  our  Middle  West.  I  am  greatly  indebted  to  the 
Agricultural  Experiment  Station  of  the  University  of 
California,  under  direction  of  Prof.  K.  W.  Hilgard,  for 
courtesies  extended  to  me  during  a  part  of  these  investi- 
gations, and  to  the  Ogden  Sugar  Co.  for  the  freedom  of 
their  laboratory  during  the  past  sugar  campaign. 


^ottutffbam  ^fCtiou. 


Meeting  held  at  Nottingham  on  Wednesday, 
May  28th,  1902. 


ME.    LKONARD    ARCHBUTT    IN    TDE    OUAIB. 


THE  APPLICATION  OF  KJELDAHL'S 

METHOD  OF  ESTIMATING  NITROGEN  IN  THE 

TANYAKD  AS  A  MEANS  OF  CONTROLLING 

THE  TANNING  AND  FINISHING  OF 

SOLE  LEATHER. 

BT    DE.   J.    GORDON    PARKER. 

Contribution  from  the  London  Leather  Industries' 
Laboratory,  Herold's  Institute,  Bermondsey. 

The  application  of  science  in  the  industry  of  tanning  and 
leather  manufacture  has,  during  the  last  10  years,  made  very 
considerable  progress,  not  so  much  in  devising  new  methods 
or  new  processes,  but  more  in  the  way  of  checking  waste, 
of  valuing  new  materials,  and  to  perhaps  a  lesser  degree  as 
a  means  of  controlling  the  practical  processes  in  the  factory. 
One  by  one  the  various  processes  to  which  the  hides  and 
skins  are  subjected,  processes  which  have  been  handed  down 
for  oenerations,  are  lending  themselves,  in  most  cases  with 
advantage,  to  scientific  control. 

Among  the  various  accurate  and  reliable  analytical 
methods  which  are  capable  of  being  applied  to  control  the 
tanning  process  is  Kjeldahl's  process  of  estimating  nitrogen, 
one  which  is  perhaps  capable  of  more  varied  uses  than  any 
other,  and  yet  up  to  date  it  has  not  been  applied  to  any 
great  extent,  except  for  the  purpose  of  research  carried 
out  chiefly  in  the  various  leather  trades'  research  institutes 
(this  Journal,  1901,  426). 

The  investigations  here  recorded  are  based  on  the  results 
obtained  in  professional  work,  but  largely  supplemented  by 
further  analysis  made  so  as  to  obtain  a  complete  series  of 
figures  which  it  was  considered  would  have  a  definite  value 
both  to  tanners  and  leather  trade  chemists.  For  the  first 
time  one  is  enabled  to  follow  from  the  beginning  to  the  end 
of  a  tannage  the  rate  at  which  tannin  is  absorbed  in  the 
three  imncipal  methods  of  sole  leather  tanning  common  in 
this  country. 

The  first  set  of  figures  represents  a  series  of  analyses 
carried  out  on  what  is  known  as  a  pure  oak  bark  tannage, 
lasting  about  12  months.  The  second  series  shows  the 
process  of  tanning  what  is  known  as  a  West  of  England 
butt,  tanned  from  a  heavy  South  American  salted  hide ;  this 
process  lasts  10  months.     And  these  two  may  be  compared 


with  the  final  series  representing  the  modern  tannage  of 
sole  leather,  by  which  the  hide  is  transformed  into  leather 
for  sole  purposes  in  about  five  months. 

In  the  results  given,  a  pack  of  80  well-grown  hides  were 
selected  to  represent  the  tannage,  and  four  hides  were  taken 
as  representing  the  bulk.     At   each   stage  of  the   tanning 
process  four  small  pieces  were  punched  out  of  each  of  the 
ioiir     hides,   thus    furnishing    16    samples.      These   were 
lightly  pressed   between  filter  paper,  and  afterwards  dried, 
they  were  then  ground,  and  a  sample  takeu  for  analysis. 
In  the  case  of  the  oak  bark  taonage  aud  the  mixed  tannage  || 
the  hides  selected  were  Manchester  market  oxen,  weighing]! 
60  lb.     In   the    West  of    England    tinnage    heavy    Souttli 
American  ox  hides  were  those   tested,  samples  being  taken! 
in  exactly  similar  manner. 

In  the  results  the  following  analytical  method  was  used. 
0-5  grm.  of  the  leather  were  placed  in  a  Jena  fiask  of 
500  c.c.  capacity  with  15  c.c.  of  pure  sulphuric  acidj 
0-7  grm.  of  mercury  were  added,  and  the  contents  boded 
in  a  draught  chamber  until  of  a  straw  yellow  colour.  The 
flask  was  then  cooled,  100  c.c.  dis  illed  water  added,  and 
fitted  up  ready  for  distillation.  75  c  c.  of  a  30  per  cent, 
solution  of  caustic  potash  were  now  added,  together  with 
25  c.c.  of  a  10  per  cent,  solution  of  potassium  sulphide  for 
the  purpose  of  decomposing  the  mercurial  ammonium  salt. 
A  small  quantity  of  zinc  dust  was  added  to  avuid  bumping. 
The  ammonia  was  then  distilled  off  aud  collected  by  any 
convenient  apparatus  in  standard  sulphuric  acid,  which  was 
then  titrated  in  the  usual  manner.  Every  17-8  parts  of 
nitrogen  is  taken  to  represent  100  parts  hide  substance  ^ 
the  whole  analytical  ojieration  being  carried  out  as  laid 
down  by  the  International  Association  of  Leather  Trades' 
Chemists. 

Since  carrying  out  these  analyses  an  extensive  trial  basbeen 
made  of  the  method  as  modified  by  Nihoul  (this  Journal.1901, 
1249),  viz.,  in  which  the  leather  is  boiled  with  10  c.c.  only  oi 
sulphuric  acid  for  half  an  hour,  a  few  crystals  of  potassium 
permanganate  being  then  added,  and  the  boiliug  continued 
for  another  half  hour.  After  dilution,  the  ammonia  is 
liberated  by  a  caustic  potash  foUition  (100  c.c.  of  ;i0  per 
cent.),  without  the  addition  of  sulphide,  aud  distilled  as  before. 
The  advantages  claimed  by  Dr.  Nihoul,  viz.,  that  this 
method  gives  better  results,  the  results  are  more  condordantj 
and  in  each  case  a  higher  percentage  of  nitrogen  is  .sbowDI 
are  found  to  be  fully  established  ;  and  by  doing  away  with 
the  addition  of  potassium  sulphide  the  sulphuric  acid 
solution  remains  clear,  and  it  is  therefore  more  easy  to  seiS 
the  end  reaction  in  the  titration. 

The  following  is  a  description  of  the  three  tannage*  in 
concise  form,  so  that  it  may  be  easily  followed. 

Oak  Babk  Tanxaok. 

The  butts  after  the  usual  liming,  unhairing,  fleshing,  &c., 
then  come  into  the  liquor  yard,  and  are  18  days  in  suspen- 
sion, moved  each  day  one  pit  forward ;  four  weeks  in 
handlers  ;  the  butts  laid  flat  in  tan  liquor,  the  first  fortnight 
moved  every  day  and  the  second  fortnight  every  secosd 
day.  Six  weeks  in  dusters,  the  dusters  moved  every  week, 
and  for  80  butts  2  cwt.  of  ground  oak  bark  is  added  as 
dusting  material.  The  butts  are  then  given  a  series  of  six 
layers,  i.e.,  laid  away  iu  liquor  with  a  layer  of  oak  bark 
between  each  butt. 


1st  layer 

2  weeks 

4  cwt 

4    ,. 

4          M 

4    ., 

4    „ 

oak  bark. 

2ud.     

4      , 

3rd     

4      „      

" 

4,th     „      

4       , 

' 

5th     » 

rt     „     

" 

6th     „      

6      

" 



The  strongest  liquor  was  50'  Rarkometer,  obtained,  of 
course,  by  the  use  of  a  small  proportion  of  valonia.  The 
rest  of  the  pits  graduated  down  iu  strength,  atartini{  with 
one  of  6°  Rarkometer,  containing  less  than  a  }  per  coat,  of 
tannin.  A  very  small  percentage  of  gambler  was  used  in 
making  up  the  handler  liquors.  The  following  are  the 
analytical  results  in  tabular  form.  The  first  four  eolnmiu 
represent  the  percentage  composition  of  the  leather,  the  fiftli 
column  shows  the  amount  of  tannin  absorbed  or  combined 


1 
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nth  every  10(i  parts  or  hide 

substance, 

calculated 

as  con- 

two   substances  vary,  the  hide  substance   decreasing  pro- 

■ 

ainiog  'h*^  normal 

percentage 

of  moisture,  viz.,  14 

■0  per 

portionately  as  the  tannin  increases.     This  method  is  used 

i 

sent.    This  being  e 

convenient  mode  of 

expression 

where    i 

throughout. 

Table 

I. 

Oak  Bark  Tannage;  10  Months. 

1 

Tannin 



Hide 
Substance. 

TanninK. 

Mineral 

Ash. 

Moisture. 

absorbed 
per  100  parts 

of  Hide 
Substance. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

:oil  of  2-thours  

80-9 

2-8 

2-3 

UO 

3-4 

1„. 

„      2nd  day 

79-0 

6-1 

1-9 

14-0 

8-4 

Hides  in  suspension  moved  forward  each  dayj 
y    strength  of  liquors  S'—W  Bk.    These  are  old 

:,  4th 

76-6 

7-8 

1-8 

14-0 

10-1 

„      8th    

71-6 

13-5 

0-9 

14-0 

18-8 

handler  liquors. 

„     ISth    „    

60-0 

25-4 

0-6 

140 

42-3 

J 

„     2.-)th    „    

,.     32nd   , 

„     46th    „     

56-3 
66"  I 

29-1 
3r3 

0-6 
0-8 

14'0 

Bl-6 
66'8 

(Handlers,  4  weeks;  handled  each  day;  strength 

53-4 

S2-0 

0-8 

14-0 

69-9 

J     of  liquor  14"— 20°  (gambler  used). 

.,     8Sth    „    .... 

49-0 

86-S 

0-7 

14-0 

74-6 

End  of  6  weeks  in  dusters  liquors  20°— 26°  (dusted 

with  bark,  2  cwt.) 

„  102ud    „    

47-3 

ss-0 

U-7 

14-0 

80  S 

1st  layer  i  strength,  30° :  2  weeks.    Dust,  4  cwt. 

bark. 
2nd  layer  ;  strength,  32°  j  4  weeks.    Dust,  4  cwt. 

„  132nd    , 

48-B 

39-9 

0-6 

14-0 

87-6 

bark. 

,.  W2nd    „    

44-1 

41-2 

0-7 

14-0 

93-4 

3rd  layer;  strength,  34°;  4  weeks.    Dust.  4  cwt. 

bark. 
4th  layer;  strength,  38°;  4  weeks.    Dust,  4  cwt. 

bark. 
6th  layer;   strength.  45°;   6  weeks.    Dust,  4  cwt. 

bark. 
8th  layer ;   strength,  60° ;  6  weeks.    Dust,  4  cwt. 

„  193nd    

43-4 

42-0 

0-6 

140 

98-7 

„  234th    , 

42' 6 

42-8 

o-« 

14-0 

100-4 

,.  278th    

41-6 

43-8 

0-6 

14-0 

105-2 

bark. 

..   290th    

45-3 

40-1 

0-6 

140 

88-5 

Washed  up  in  weak  liquor. 

46-5 

S8-9 

0-6 

14-0 

83-8 

Scoured  by  machine. 

47-2 

39-2 

0-6 

140 

83-0 

Briisheu  and  pinned  by  hand. 

„   310th    

47-0 

39-4 

0-6 

14-0 

83-8 

Finished  leather. 

West  of  England  Tannaoe. 

Eighteen  days  in  suspenders  ;  one  month  in  handlers,  to 

hich  a  considerable  quantity  of  gambler  was  added  ;  one 

onth  in   dusters,  goods  dusted  with   a  mixture  of  1  cwt. 

jirk  and  1  cwt.  mjrobalanes.     In  th's  tannage  the  goods 

I  e  given  a  month  in  hemlock   extract  liquors,  the  goods 

'ceiving   four   hemlock   liquors,   and    remaining   in   each 

uor  one  week  ;  then   passing  to  the  first  layer  of  a  fort- 

.'ht's  duration,   the  second  layer  three  weeks,  and   third 

ar   a  month.     In  each  of   these  layers   oak   bark   and 

vrobiilanes  were  used  as  the  dusting  matei-iul.     The  goods 

re  afterwards  given  four  layers  of  a  month  each,  in  which 


valonia  was  used  as  dusting  material,  the  final  strength 
being  90°  Barkometer.  In  this  process  the  tannage  would 
be  composed  of  about  one  half  valimia,  one-third  bitrk, 
myrobalanes  and  mimosa  bark,  the  other  sixth  gambler  and 
hemlock.  A  certain  proportion  of  oakwood  extract  was  also 
used  to  bring  the  strength  up  of  the  stronger  layer  liquors. 
On  the  butts  leaving  the  last  layer  they  are  "  washed  up  " 
in  weak  liquor,  allow  ed  to  drip,  dried  slightly,  taken  down, 
allowed  to  lie  in  pile  to  "  samm,"  then  scoured  by  machine, 
wiped  over  with  a  damp  cloth,  oiled  on  grain,  dried,  stretched, 
recoiled,  and  when  nearly  dry,  coloured  and  finished. 
The  following  are  the  results  at  the  different  stages. 


Table  II. 
West  of  England  Tannage  ;  South  American  Salted  Hide ;  10  Months. 


Hide 
Substance. 


I  Percent. 

Jof  lat  day 7s-4 

,     2iid   .    75-8 

,     4th    74-0 

,     8th    65-9 

.    21st     68-3 

,    28th     53-8 

,    Soth     !         61-S 

5Btb     49  2 

88th    44-2 

112th    41-0 

,126th    „    40-8 

147th    39-6 

177th    38-0 

20Sth    37-2 

238th    „   36-6 

■  270th    35-9 

I  sooth    „    347 

38-9 

39-7 
I       39-6 


Tanning. 


Per  Cent. 

4-2 

8-2 
10-4 
19-1 
26-8 
31-3 
33-4 
.36-0 
410 

44-2 


47-1 
47-9 

48-7 
49-2 
60-4 
46-2 
45-6 
4S-6 


Mineral 
Ash. 


Per  Cent. 
3-4 
20 
1-6 
1-0 
0-9 
0-9 
0-8 
0-8 
0-8 

0-8 

0-8 

0-8 

0-9 
0-9 

0-8 
0-9 
0-9 
0-9 
0-8 
1-1 


Tannin 
absorbed 
Moisture.   !  per  100  parts 
'      of  Hide 

I    Substance. 


Per  Cent. 
14-0 
14-0 
14-0 
14-0 
14-0 
14-0 
14-0 
14-0 
14-0 

14-0 


14-0 
M-0 

14-0 
14-0 
14-0 
14-0 
14-0 
14-0 


5-3 
10-8 
14-0 
28-9 
45-9 
68-1 
64-4 
73-1 
92-7 

107-8 

108-8 


123-9 
129-0 

133-4 
137-0 
144-9 
118-4 
114-6 
114-6 


Bides  in  susnension,  moved  forward  each   day, 
y    Strength   of   liquors    10°— 32°.     These    are  old 
handled  liquors. 

{.Handlers;  4  weeks;  strength, 35°— 60°  Bk.    Gam- 
f    bier  added  here. 


Dusters ;  4  weeks ;  strength,  50°— 65' 

bark. 
Hemlock  round.    4  pits,  1  week  each 

65°  Bk. 
Ist  layer;  14  days;  60°  Bk. 

myrobalans. 
2nd  layer ;  21  days ;   60°  Bk. 

myrobalans. 
3rd  layer ;  1  month ;  65°  Bk. 
4th  layer;  1  month 

valonia. 

6th  layer  ;  1  month  ;  75°  Bk. ;  4  cwt.  valonia. 
6th  layer  ;  1  month  ;  80°  Bk. ;  5  cwt.  valonia. 
7th  layer  ;  1  month ;  90°  Bk. ;  6  cwt.  valonia. 
Washed  in  weak  liquor  to  cleanse. 
Scoured  under  machine. 
Finished.    Product  after  oiling,  colouring,  rolling 

and  drying. 


dusted  with 

strength, 

3  cwt.  bark ;  1  cwt. 

3  cwt.  b» -k  ;  1  owt. 

4  cwt.  bark. 
0°  Bk.;  1  cwt.  bark;  4  cwt. 
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Short  Mixed  Tannage. 

In  the  more  modern  mixed  tannage  the  goods  were  only 
eight  days  in  suspenders,  four  weeks  in  handlers,  the  last 
two  packs  in  the  handler-round  receiving  myrobalane  dust, 
but  no  separate  series  of  dusters  was  given,  neither  did 
these  goods  receive  hemlock  treatment.  First  layer  a  week, 
second  layer  two  weeks,  third  layer  three  weeks,  fourth 
layer  four  weeks ;  the  dusting  material  in  the  first  layer 
being  niyrobalanes  and  mimosa  bark,  in  the  second  layer 
valonia  and  myrobalancs,  in   the  third  and  fourth  vaionia 


alone.  The  top  liquor  in  this  tannage  was  90°,  the  tannagi 
consisting  of  about  one-third  valonia,  one-third  extract  anc 
the  remainder  myrobalanes,  a  small  quantity  of  gambler 
and  a  certain  proportion  of  quebracho  and  mimosa. 

In  this  tannage  the  butts,  after  leaving  the  fourth  layer 
are  allowed  to  drip  for  three  or  four  days,  and  then  scoured 
by  machine;  they  are  then  returned  to  a  pit  of  strong  fresl 
extract  liquor  for  a  week,  which,  as  reference  to  Table  III 
shows,  adds  considerable  weight.  The  butts  after  this  art 
then  dripped  for  two  d.iys,  and  then  washed  for  a  short  tim< 
in  a  warm  sumach  bath  to  remove  the  extract  from  the  graii 


Table  III. 
Modem  mixed  Tannaye  for  Scoured  Bends  ;  4  ntmdhi 


Tannin 

Hide 

Tanning. 

Mineral 

Moisture. 

absorbed 

per  100  parts 

of  Hide 

Substance. 

.\sh. 

Substance. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

End  of  1st  (lay 

77-5 

5-5 

3-11 

14-0 

7-0 

-) 

„     2nd    

74-5 

10-0 

1-5 

14-0 

13-4 

(Suspenders  handled  twice  a  dav ;   handled  lor 

„     4th    , 

73-2 

11-6 

1-2 

14-0 

15-8 

I     ward  each  day  ;  strerpth.  10°— 25°  Bk. 

„      8tll     „    

(51-1 

24-0 

0-9 

14-0 

39-2 

; 

„    16th     

53-2 

32 -1 

0-7 

14-0 

60-3 

■) Handler    round;    4    weeks;   2   top  pits   act  a. 

„    23rd    

50-7 

3f7 

0-6 

14-0 

68-4 

>    dusters.       Dusted   with    I      cut     myrohalans 
J     StreiiKl hened  with  quebracho ;streni!th,.')ir-— 46° 

„    37th    , 

4.1-6 

39-8 

0  6 

14-0 

87-2 

„    46th    , 

41-6 

43-6 

0-8 

14-0 

104-8 

1st  la.ver  ;  1    week  ;  60°    Bk.    Bust    mimosa  and 
myrobalrtus. 

„    60th    „    

39-3 

46-1 

0-6 

14-0 

117-3 

2nd  layer;  2  weeks;  7i>°  Bk.    Dust  valonia  (nd 

myrobalans. 
3rd  layer  ;  3  weeks ;  75°  Bk.    Dust  valonia. 

.,     81st    

S7-8 

47'S 

0-7 

14-0 

126-8 

„  111th    

S7-5 

47-8 

0-7 

14-0 

127-4 

4th  layer  ;  4  weeks  ;  90°  Bk.    Dust  valonis. 

3^-1 

47-3 

0-6 

14-0 

124-1 

Scoured  in  machine. 

„  119th    

35-4 

49-9 

0-6 

14-0 

140-0 

After  1  week  in  liquor  with  chestnut  extract  a 
strength  100°  Bk. 

„  120th    

88  S 

46-7 

0-8 

14-0 

121-2 

After  washing  through  sumach  baih  to  britthtei 
colour. 

„  lS6lh    „   

40-8 

44-7 

0-5 

140 

109-5 

Finished  in  warehouse. 

of  the  leather,  and  so  liglitm  the  colour.  After  dripping, 
they  are  oiled,  then  hung  in  the  sheds  until  semi-dry, 
stretched  by  machine  and  hand  scoured,  re-oiled,  rolled  and 
finished.  The  gain  in  weight  obtained  by  giving  the  butts 
seven  days  in  the  extract  bath  appears  to  be  all  lost  again 
in  the  after-treatment. 

By  comparing  the  three  tables  above,  it  will  be  seen  that 
in  the  oak  bark  tannage  47  parts  of  pure  hide  substance 
unite  with  39-4  parts  of  tanning  m.ittcrs  to  produce  100 
parts  of  finished  leather  containing  the  normal  percentage 
of  moisture.  In  the  more  modern  tannage  (Table  III.) 
only  40-8  parts  of  pure  hide  substance  are  required  to 
make  100  parts  of  leather  with  tannin.  And  in  the  West 
of  England  tannage  3U-6  parts  combine  with  45-4  parts  of 
tannin. 

In  the  different  tannages  the  percentage  of  mineral  ash, 
which  mainly  consists  of  lime  salts,  varies  scmewhat,  and 
gradually  diminishes  in  the  first  week  of  the  process,  owing 
to  the  presence  in  the  early  tanning  liquors  of  lactic,  acetic 
and  propionic  acids,  which  are  formed  by  the  fermentation 
of  the  non-tanning  matters  present  in  all  tanning  materials. 
In  the  West  of  England  tannage  the  finished  leather  con- 
tains the  higher  percentage,  for  the  reasons  that  these 
hides  have  a  longer  and  heavier  liming,  and,  secondly,  the 
water  in  that  district  is  extremely  hard,  and  a  third  reason 
is  the  high  percentage  of  valonia  used  as  dusting  material. 
Valonia  always  contains  a  small  proportion  of  sand  in  very 
finely  divided  state.  The  sudden  rise  in  proportion  in  the 
last  set  of  figures  is  due  to  the  leather  being  coloured  with 
a  solution  of  oil  turpentine  and  ochre  mixed  with  blood. 

It  will  at  once  appear  strange  to  those  unfamiliar  with 
sole  leather  tanning  that  so  much  time  should  be  speni  in 
getting  weight  into  the  leather,  only  to  take  it  out  again  by- 
washing  and  scouring.  In  Table  III.  the  finished  product 
is  apparently  in  about  the  same  condition  as  at  the  end  of  the 
forty-fifth  day.  Were  the  leather,  however,  removed  from 
the  pits  at  this  stage  and  simply  dried  out,  it  would  be  soft, 
porous,  and  have  practically  no  wearing  properties.  On 
the  other  hand,  were  the  leather  taken  from  the  last  layer, 
and  simply  dried  and  finished  without  washing  and  scouring, 


the  leather  would  dry  up  hard,  porous,  and  of  bad  colonr 
and  would  be  unsaleable.     It   is  necessary  to  remove  lh( 
uncombined  tan  from  the  grain  surface  by  washing,  to  scout 
out  the  ellagic  acid  or  "  bloom  "  which  has  been  deposited 
on  the  leather,   and  tc   remove   any   unevenness  from  tht 
grain.     Modern  sole  leather  must    he  firm,  but   must  n"i 
crack  when  bent.     It  must  be  of  good  even   colour,  and 
obtain  this  colour  the  tanner  must  sacrifice  much  tan,  tiui 
and  trouble.     In  the  finishing  of  British  sole  leather,  mort 
time  and  trouble  are  taken  than  in   any  other  couniry,  and 
apart  from   its   other  qualities,    it    certainly  is  the  best  it 
appearance,    as    the    samples     before   jou    show.     But  il 
always  seems   contrary   to  reason   that  the  tanner  shook 
spend   so    much    time   and    trouble   in   producing  sach  i 
highly    finished,   even,    light-coloured   article,    which,   on 
coming    into    the    shoe    manufacturer's    hands,   is  eitbt 
ground  off  with  an  emery  wheel  or  stained  black,  browD,  o 
yellow   with    varnish-like    liquids.      Even   if   it   were  do 
covered  over,  the  first  five  minutes   wear  soon  alters  thi 
colour  and  finish  of  a  sole.     More  time  and  labour  in  com 
parison  are  spent  in  getting  a  good  finish  on  sole  leathc 
than  in   the   production   of  the  finest  calf  for  bindings  o 
valuable  books. 

This  demand  on  the  part  of  Engli>h  users  for  a  light 
coloured,  even  shade  of  leather  precludes  the  British  tannr 
from  using  many  excellent  tanning  materials,  which  eii> 
in  abundance  m  India,  in  our  colonies,  anil  elsewhere,  oi 
account  of  the  red  or  brown  nature  of  their  tannage,  and  ii 
many  other  ways  increases  the  cost  of  manufacture.  Bii 
if  the  leather  is  manufactured  out  '•f  England,  be  it  red  o 
brown,' highly-finished  or  otherwise,  British  hoot  manu 
facturers  will  use  it  if  it  is  cheap,  and  ou  the  finished  suit 
hide  its  original  colour  by  a  black  or  brown  stain,  althoug 
the  superior  wearing  qualities  of  British  tanned  sole  leatbe 
have  been  frequently  demonstrated.*  In  this  respect  frot 
a  national,  if  not  Imperial,  standpoint,  the  English  tanner  i 
handicapped  by  an  unfair  demand  which  is  not  made  on  hi 
foreign  competitor. 


*  Boot  and  Shoe  Traties  Journal  Jan. 
District  Tanners'  Year  Book,  1902,  p.  54. 
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Different  Methods  of  Finiskimj  Sole  Leather. — In  the 
three  tannages  above  recorded,  on  the  leather  leaving  the 
pits,  it  is  subjected  to  different  treatment.  It  was  there- 
fore of  interest  to  investigate  the  effect  in  loss  of  weight 
by  different  methods.  For  this  purpose  100  butts,  fully 
tanntd,  were  divided  into  ten  lots  of  ten  each,  and  marked 
A  to  J,  and  each  lot  treated  as  follows  — 

Lot  A. — Allowed  to  drip  two  days,  oiled  on  grain 
surface,  and  dried  out. 

Lot  B. — Washed  in  water  for  two  hours,  dripped,  oiled, 
and  dried  out. 

Lot  C. — Washed  in  water  for  two  hours,  dripped,  and 
scoured  by  machiue,  oiled,  and  dried  out. 

Lot  D.— Washed  in  water  for  two  hours,  dripped,  and 
scoured  by  band,  oiled,  and  dried  out. 

Lot  E. — Scoured  by  machine  direct,  then  oiled  and  dried 
out. 


Lot  F. — Partly  dried,  then  wet  back,  scoured,  then  oiled 
and  dried  out. 

Lot  G. — Washed  for  two  hour.s  in  weak  tan  liquor, 
scoured  by  machine,  oiled,  and  dried  out. 

Lot  H. — Washed  in  weak  liquor,  scoured,  and  after 
scouring,  placed  for  12  hours  in  a  sumach  bath  (sumach 
and  tan  liquor)  of  6.5°  Kk.,  oiled  and  finished. 

Lot  I. — Washed  in  weak  liquor,  scoured  by  machine,  and, 
after  scouring,  placed  for  li,'  hours  in  a  similar  sumach 
bath  of  65°,  oiled,  part  dried,  and,  after  stretching,  redipp  ed 
for  four  hours  in  a  strong,  warm  tan  liquor,  allowed  to 
drip,  wiped  over,  re-oiled,  and  finished. 

Lot  .1. — Washed  in  weak  liquor,  scoured  by  machine, 
placed  for  12  hours  in  sumach  bath,  to  which  1  per  cent,  of 
vitriol  had  been  added  to  bleach  and  lighten  the  colour 
of  the  leather. 

The  following  are  the  results  ;  — 


Hide 
Substance. 


Taimin. 


Asb.         ]\Ioisture. 


Per  Cent,  i  Per  Cent.   Per  Cent.   Per  Cent 


.36 -2 

49-0 

40-2 

4.5-2 

42-9 

42-0 

^•i-e 

41-9 

SSI-4 

46-1 

.ss-s 

46-9 

39-2 

46-2 

39  0 

4«-4 

381 

46-3 

43-2 

42-2 

0-6 
0-5 
0-5 
0-S 
0-6 
0  6 
0-6 
0-6 
0-C 


l-fO 
14-0 
14-0 
14-() 
14-0 
14-0 
UMI 
14-0 
14-0 
WO 


Tannin 
absorbed 

per  loo  parts 
of  Hide 

Substance. 


1.S5-S 

112'4 
09'3 
96-1 
117-0 
121-8 
117-8 
119-2 
121-5 
97-6 


Remarks, 


Harsh,  brittle,  bad  colour. 

Harsb,  poor  colour. 

Fair  colour. 

Fair  colour. 

Dirty  appearance. 

Dirty  apjjearance. 

Good  colour. 

Liifhtcr  shade,  pood. 

Lighter  sliade,  good. 

Lightest  colour,  but  soft  and  porous. 


•  Methods  in  common  use  in  this  country. 


I  The  above  figures  are  comparative  only,  as  so  much 
epmds  on  the  firmness  of  the  tannage,  the  nature  of  the 
;iliTials  used,  the  time  in  the  vats,  and  the  "  temper  "  of 
1-  leather  when  scoured,  also  the  amount  of  scouriug 
yen.  No  doubt  these  figures  will  be  of  use  to  some 
j.nners,  who  will,  however,  use  the  results  as  guides  only 
.hen  applied  to  their  own  tannafje. 
Before  concluding  this  paper  I  should  like  to  add  one 
ore  result  to  show  how  accurately  the  analytical  results 
l« confirmed  in  practice. 

Fifty  butts,  limed,  unhaired,  fleshed,  and  prepared  for 
uning,  were  weighed,  a  sample  was  taken  from  five,  the 
listure  and  mineral  ash  estimated.  The  50  butts  were 
en  tanued,  and  at  the  end  of  ten  months'  tannage  they 
■re  simply  allowed  to  drip  for  two  days,  lightly  oiled  on 
:  grain  surface,  and  dried.  Five  samples  were  then 
iten  from  the  five  butts  previously  sampled,  and  the  hide 
'jstance  estimated  by  Kjeldahl's  process,  with  the  foUow- 
:  results  : — 

Per  Cent. 

Hide  substance 3S  -4 

Tannin  matters 47*1 

Mineral  ash 0-5 

Moisture Ij-O 


he  weight  of  the  original  butts  having  heen  noted,  thev 
'■  e  agam  weighed  when  dry,  and  weighed  1,1.56',  lbs.  On 
1  same  basis  of  moisture  and  ash,  this  corresponds  by 
'  i;ht  to—  ■" 

Percent. 

Hide  substance 38*5 

Tannin  matters 47-0 

Mineral  ash 0-5 

Moisture j^:  1, 


his  result  is,  1  consider,  a  triumph    for   an   analytical 

'  ess  which,  on  a  sample  of   1  grm.,  will    eo  closely  a<Tree 

'    a  practical   test  of  over  1,100   lb.  weight.     It   is  only 

'0  suppose  that   the   information  obtained  in  the  inter- 

lale  stages  of  the  tanning  process  is   equally  accurate. 


and  the  tanner  can  then,  on  the  strength  of  thi.s,  make  any 
needful  modifications  in  his  process.  Apart  from  this 
chemical  method,  with  the  exception  of  the  general  appear- 
ance of  his  goods  in  the  pits,  he  must  wait  until  his  leather 
is  finished  in  the  warehouse  before  he  knows  the  result  of 
his  SIX  or  ten  months'  labour,  and  it  is  then  too  late  to 
alter  the  results  except  by  further  expenditure  of  time  and 
money. 

I  d'esire  here  to  express  my  sincere  indebtedness  to 
those  tanners  who  allowed  me  to  draw  the  samples  on  the 
analyses  of  which  this  paper  is  put  together,  and  for  the 
assistance  they  gave  me  in  making  the  experiments  reliable. 
I  would  also  ai;knowledge  the  help  rendered  hy  my 
assistant,  Mr.  W.  H.  Gates,  who  carried  out  many  of  the 
analyses.  I  hope  that  this  paper  may  bring  forth  others,  so 
that  we  may  have  standard  data  to  guide  us  in  the  future. 

Discussion. 

The  CiLURMAN  said  that  by  the  modification  of  Kjeldahl's 
method,  described  by  Dr.  Parker,  the  leather  seemed  to  be 
very  rapidly  oxidised.  The  modification  most  familar  to 
him  was  Gunning's,  and  he  would  hke  to  know  whether 
that  was  suitable  for  leather. 

Dr.  Parker  explained  that  half  a  gramme  of  leather 
was  boiled  with  10  c.c.  of  sulphuric  acid  for  half  an  hour, 
a  few  crystals  of  potassium  permanganate,  say  half  a' 
gramme,  then  added,  and  the  boiling  continued  until  the 
liquid  was  clear  yellow  in  colour,  which  took  from  half  to 
one  hour.  The  ammonia  was  liberated  by  caustic  potash 
solution  without  further  addition,  and  distilled  in  the  usual 
manner.  Gunning's  method  was  not  so  satisfactory  for 
leather.  ^ 

Prof.  F.  S.  KippiNO  asked  whether  potassium  perman- 
ganate was  used  in  Kjeldahl's  original  process. 

Mr.  J.  T.  Wood  .said  that  he  could  not  understand  why 
English  shoe  manufacturers  preferred  foreign  -  made 
hemlock  leather  if  they  could  get  the  English  mixed-tanned 
article,  finished  roughly  like  hemlock  leather  at  the  same 
price.  This  could  be  done  by  not  potting  such  a  fine 
finish  on  the  leather  as  is  now  done  in  this  country. 

Prof.  Kipping  asked  whether  chrome-tanned  leather 
brought  out  some  years  ago,  h.ad  proved  a  success. 
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Mr.  Pentecost  said  that  chrome-tanned  leather  was 
largely  used  for  belting ;  it  worked  far  better,  and  lasted 
much  longer  than  oak-tanned  leather. 

Mr.  T.  H.  Adams  observed  that  the  moisture  was  set 
down  as  14  per  cent,  in  every  one  of  the  numerous  analyses 
given  in  the  tables.  He  presumed  that  this  was  an  average 
of  the  moisture  in  the  leather,  and  asked  what  were  the 
real  limits  of  variation. 

Mr.  S.  K.  Tkotmax  said  Dr.  Parker's  tables  would  be 
most  useful  to  tanners.  In  regard  to  the  estimation  of 
nitrogen  by  the  KjeldaUl  process,  if  one  took  twenty 
chemists,  one  would  probably  find  twenty  modifications. 

Dr.  Pakkek,  in  replying,  said  that  Nihoul's  modification 
of  Kjeldahl's  method,  which  he  had  described,  answered 
the  purpose  for  leather  bettor  than  any  other  method.  It 
gave  slightly  higher  results,  and  the  nitrogen  could  only  be 
obtained  from  the  leather.  He  could  not  say  whether 
permanganate  was  used  in  the  original  method,  as  there 
had  been  such  a  great  number  of  modifications.  In  regard 
to  the  question  of  competition  with  foreign  leathers,  the 
shoe  manufacturer  had  worked  out  the  cost  very  closely,  and 
it  came  out  that  a  pair  of  soles  made  from  the  beautifully 
finished  English  leather  may  cost  a  halfpennv  more  than 
if  made  from  the  rougher  American  article.  But  he  would 
not  buy  the  English  leather  finished  on  American  lines. 

Jlr.  Wood  ;  And  he  grinds  off  the  lieautiful  surface  of 
the  English  leather  after  it  has  been  put  on  the  boot. 

Dr.  Pauker  ;  Again,  to  illustrate  the  difficulties  that 
the  English  tanner  had  to  contend  with,  of  two  samples  of 
leather,  both  equally  good,  if  one  had  been  discoloured 
slightly  by  the  east  wind,  its  value  wodld  be  reduced  by 
l^d.  per  lb.  Answering  Professor  Kipping,  fully  one 
half  of  the  "uppers"  of  boots  were  now  chrome  leather, 
and  a  large  quantity  of  this  came  from  America.  It  was 
certainly  more  comfortable  to  use,  and  lasted  longer  tlian 
vegetable-tanned  leather.  The  industry  was  acquiring  great 
proportions  in  this  country.  Chrome-tanned  leather  had  a 
great  future  for  belting,  harness,  and  hydraulic  leathers,  and 
would  in  time  replace  all  other  substances  for  this  purpose. 
At  the  same  time,  the  leather  must  be  well  made,  as  errors 
in  the  process  might  reduce  it  to  half  the  strength  of 
oak-tanned  leather. 

In  regard  to  moisture,  14  per  cent,  had  been  accepted  as 
iiD  average.  In  the  hot,  dry  summer  months,  it  might 
be  as  low  as  11  per  cent.,  in  damp  weather  it  rose  to  17  or 
1 8  per  cent. 

THE  ALLOYS  OF  COPPER  AND  MANGANESE. 

BY    ERNEST   A.    LEWIS,    F.C.S., 

Chemist  and  Metalluroist  to  Muntz'n  3Ictal  Co.,  Ltd., 
French  Walls,  near  Birmimjliam. 

The  alloys  of  copper  with  pure  manganese  do  not  seem 
to  have  been  examined  pyrometrically  or  microscopically, 
and  no  comparative  results  as  to  tensile  strength  have  been 
pubhshed.  This  is  probably  owing  to  the  difficulty  of 
obtaining  pure  manganese  commercially,  now  that  the 
"  Goldschmidt  Process  "  of  obtaiuing  manganese  by  reducing 
pure  manganese  oxide  with  powdered  aluminium  is  used  ; 
manganese  may  now  be  obtained  at  a  moderate  price  and 
of  97  per  cent,  purity.  The  chief  impurities  in  this 
manganese  are  silicon  and  aluminium  ;  these  impurities 
would  oxidise  when  melted  and  form  a  slag  with  the 
manganese  oxide  present. 

In  the  following  experiments  a  sufficient  quantity  of  pure 
electrolytic  copper,  cont;»ining  99 '97  per  cent,  of  copper, 
was  melted  and  granulated  by  pouring  into  cold  water,  and 
the  manganese  was  crushed  into  pieces  as  big  as  peas. 

The  manganese  was  of  a  brilliant  bluish-white  colour, 
and  the  freshly-fractured  surface  will  keep  its  lustre  for 
months ;  there  is  no  need  to  keep  the  metal  under  rock  oil 
as  is  stated  in  text-books. 

The  manganese  contained  : — 

Per  Cent. 

Copper 0-2:m 

Iron 0-30Si 

Aluminium 0'748 

Silicon 1  ■  7*" 

Maiiftanese 96'ii62 

100 -line 


Copper  and  manganese  alloy  in  all  proportions  by  mixiiw 
the  manganese  and  copper  together,  covering  with  borax  tc 
prevent  oxidation  as  far  as  possible,  and  meltint'  in  a  cok( 
furnace.  The  alloys  containing  from  1  per  cent,  to  :?0  pel 
cent,  manganese  can  be  rolled  hot ;  the  alloys  containiao 
more  than  30  per  cent,  manganese  are  of  no  industrial 
importance ;  the  alloys  containing  70  to  80  per  cent 
manganese  fall  to  powder  in  a  few  weeks. 

The  addition  of  1  per  cent,  manganese  to  copper  has  no 
effect  on  the  microstructure  of  the  metal,  although  il 
increases  its  tensile  strength  ;  the  manganese  is  completeh 
soluble  in  the  crystals  of  copper.  When  5  per  cent 
manganese  is  added  the  largo  crystals  of  copper  begin  tc 
disappear,  and  smaller  crystals  of  copper  surrounded  by  ao 
eutectic  alloy  of  copper  and  manganese  are  seen.  iVhec 
10  percent,  manganese  is  added  the  large  crystals  of  coppei 
have  disappeared,  and  the  mass  consists  of  small  crystals  ol 
copper  surrounded  by  the  eutectic  alloy.  As  more  man 
ganese  is  added,  the  crystals  of  copper  get  smaller  until  at 
about  50  per  cent,  manganese  the  eutectic  alloy  is  the  chid 
micro-constituent ;  this  corresponds  to  a  compound  ol 
Cu  =  Mn  containing  53 '39  per  cent,  copper  and  4G-61  pel 
cent,  manganese.  When  more  manganese  is  added  another 
hard  constituent  is  seen  embedded  in  the  eutectic  alloy  ol 
Cu  =  Mn ;  this  constituent  is  manganese  containing  a 
small  amount  of  copper  in  solution  ;  the  alloy  of  90  per  cent, 
manganese  consists  chiefly  of  this  hard  constituent.  These 
high  alloys  of  manganese  are  very  ditierent  to  polish  ou 
account  of  this  hard  constituent.  The  author  has  deter- 
mined the  specific  gravity  of  the  alloys  of  copper  and 
manganese  containing  from  1  per  cent,  to  50  per  cent, 
manganese. 


Composition. 

Specific  Gravity 

Copper. 

Manganese. 

at  13-5°  C. 

Per  Cent. 

Per  Cent. 

99 

1 

8- 933 

93 

6 

8-767 

90 

10 

8-425 

86 

1.^ 

8-102 

80 

no 

8-281 

75 

25 

7-7S2 

70 

30 

7-746 

60 

40 

7-3-24 

5'J 

50 

7-332 

The  specific  gravity  of  the  alloys  containing  more  thi 
50  per  cent,  manganese  are  of  no  value,  owing  to  tl 
difficulty  of  obtaining  them  free  from  blowholes.  i 

Freezing-points  of  the  Copper-Manyajiese  Series  of  AUot/f 


No. 

Copper. 

Manganese. 

Temperature. 

Per  Cent. 

Per  Cent. 

'C. 

100 

,, 

1065 

0 

99 

1 

1(180 

1 

95 

5 

10611 

2 

90 

10 

1000 

3 

85 

15 

935 

4 

80 

20 

915 

5 

73 

2^ 

S90 

6 

70 

30 

885 

60 

40 

880 

8 

60 

50 

865,1220        il 

9 

40 

60 

870,1205         i 

10 

30 

70 

8S1I.  1210         < 

11 

•20 

80 

ss,-„iis.i      y 

12 

10 

90 

SJU.l-Jt'O 

13 

5 

93     - 

1210 

The  melting-point  of  manganese  is  generally  stated  to  I 
about   1900°  C.     I  have  determined  the  melliiig-poiutj 
some   of   the   Goldschmidt    manganese   by   means  of 
Le  Cbatelier  pyrometer,  and  find  it  to  be  1280°  C. 

Although  this  manganese  contains  only  97  per  cent,  ptl 
manganese,  it  is  very  unUkely  that  3  per  cent,  impuri 
will  reduce  the  melting-point  600°  C.  The  meltiug-pointj 
chemically  pure  manganese,  if  it  could  be  obtained ' 
sufficient  quantity,  would  probably  be  about  1300°  C. 
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"u.  90  per  cent. ;  Mn,  lu  per  cent,     x  50  diani.    Etched  with  dil. 
sf^^  and  electric  current. 


There  is  great  difficulty  iu  obtaining  the  melting-point  of 
manganese,  as  the  oxide  of  maugauese  eats  thioueli  the 
cnieihle  almost  as  .=oon  as  the  metal  is  ujolten  ;  the  thin 
fireclay  covers  of  the  thermo-Juuetioa  are  geueially  melted 


Cu,  75  per  cent. :  Mn,  25  per  cent,  x  250  diam.    Etched  with  dil. 
HaSOj  and  electric  current. 

away,  so  that  each  determination  of  the  melting-point 
requires  a  new  thermo-jiinction. 

It  will  be  noticed  that  the  addition  of  1  per  cent,  man- 
ganese gives  copper  a  higher  freezing-point,  and  the  alloy 
with  5  per  cent,  manganese  has  a  freezing-point  nearly  the 
same  as  copper.  Further  addition  of  manoauese  lowei* 
the  freezing-point  to  865'  C. ;  this  is  the  freezing-point  of 
the  eutectic  Cu  Mn. 

The  CuMn  eutectic  separates  out  from  the  alloys  contain- 
ing from  .5  per  cent,  to  ."iU  percent,  manganese  when  on  the 
point  of  solidification. 

I  cast  tests  of  the  alloys  containing  from  1  per  cent,  to 
30  per  cent,  manganese,  and  had  them  rolled  from  J  in. 
to  i  in.  thickness  and  annealed.  Tensile  test  pieces  were 
out  from  them  and  tested,  with  the  following  results:  — 


Composition. 

Annealed  Slieet, 

Copper. 

Manganese. 

Tensile  StrenKth.      Elongation  per 
Tons  per  sq.  inch,  i  cent,  on  4  inches. 

Per  Cent. 

Per  Cent, 

Orilinary  s. 

leet  copper. 

13-83 

4i) 

ii9 

1-0 

15-73 

41 

»3-2 

4-S 

18-91 

43 

92- 43 

7-65 

20  00 

3ll 

8f2il 

13-80 

•24-40 

28 

78 -rs 

21-24 

2i-:« 

23-5 

73-76 

26-21 

29-7 

12 

67 -86 

32 -U 

■JX-SS 

3 

H  >■''  '"?'■  ?'^'''-  '•  ^1°'  5  I«i'  '■■en'-     "  ^^  li'am-    Etched  with  dil. 
"  h  and  electric  cmrent. 


The  tensile  strength  gradually  increases  up  to  20  per  cent, 
manganese  when  it  reaches  its  maximum,  and  the  elongation 
gradually  diminishes  to  nothing. 
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In  these  alloys  there  is  no  pecondary  freezing-point  at  a 
low  temperature,  which  would  lower  the  tensile  strength  at 
250'  C.  as  in  the  brasses  ;  on  this  account  the  5  per  cent, 
alloy  is  used  on  several  foreign  railways  for  locomotive 
stay  bolts. 

The  1  per  cent,  alloy  is  used  for  locomotive  tubes  and 
other  tubes  which  have  to  resist  corrosion. 

The  alloys  containing  up  to  10  per  cent,  manganese  roll 
best  slightly  under  the  heat  at  which  copper  is  rolled,  and 
those  containing  up  to  30  per  cent,  roll  best  at  a  dark  red 
heat ;  hut  all  the  alloys  require  great  care  in  rolling,  so  as 
not  to  get  too  much  pressure  on  at  first,  or  the  m<rtal  will 
crack  at  the  edges. 

Since  the  above  paper  was  written,  W.  C.  Heraeus  has 
published  a  paper  on  the  fusing-point  of  manganese.  Using 
manganese  of  99  per  cent,  purity,  he  gives  the  fusing-point 
as  1245°  C. 

Discussion. 

The  Chaiioian  asked  whether  the  melting  point  of  pure 
copper,  according  to  the  latest  determinations,  was  not 
higher  than  the  author  had  stated. 

Mr.  Lewis  said  that  was  so  when  the  copper  was  melted  in 
v,icuo.  The  figure  he  gave  was  the  melting  point  in  air, 
which  was  lower  than  in  vacuo.  The  1  per  cent,  of 
manganese  probably  raised  the  melting  point  and  density 
by  eliminating  oxygen. 

Prof.  F.  S.  Kipping  asked  whether  the  author  had  applied 
these  results  to  ascertain  if  there  was  any  formation  of 
definite  chemical  compounds  and  whether  he  had  plotted 
out  the  curves.  The  data  appeared  to  vary  in  a  very 
regular  manner.  He  did  not  gather  from  Mr.  Lewis's 
remarks,  although  he  referred  to  an  eutectic  alloy  that  this 
was  a  chemical  compound  of  copper  and  manganese.  In 
the  ease  of  the  copper  and  tin  alloys,  there  was  evidence 
of  such  a  combination,  and  it  was  quite  possible  that  the 
same  might  be  the  case  with  copper  and  manganese. 

Mr.  E.  M.  CRAVEN,  referring  to  the  50  per  cent,  alloy  of 
manganese  and  copper,  which  had  two  freezing  points,  viz., 
865^  and  1220°,  suggested  that  it  would  he  of  interest 
to  have  an  analysis  of  that  separating  out  at  the  higher 
temperature.  This  temperature  was  very  nearly  that  of 
the  melting  point  of  manganese.  There  seemed  to  be 
points  of  resemblance  with  the  formation  of  cryohydrates. 

Mr.  F.  J.  E.  Carulla  mentioned,  as  a  matter  of 
historical  interest  connected  with  the  production  of  pure 
manganese,  that  in  1885  he  had  seen  a  blast  furnace 
working  at  the  Edgar  Thompson  works,  which  was  said 
to  be  making  at  the  rate  of  60  tons  per  day  ferroinangnnese 
cc'ntaining  94  per  cent,  of  manganese. 
The  ore  used  known  as  "Crimova,"  ob- 
tained from  the  neighbourhood  of  the 
Natural  Bridge  in  Virginia,  was  a  pyro- 
lusite  with  only  1  per  cent,  of  iron. 

Mr.  L.  Akciibutt  enquired  what  ad- 
vantages the  copper  manganese  alloy  had 
been  found  to  possess  as  a  material  for 
fire-box  stays  and  boiler  tubes. 

Mr.  Lewis,  replying,  s.iid  that  the  I  per 
cent,  manganese  alloy  showed  no  eutectic, 
and  was  used  for  tubes  which  had  to  resist 
the  action  of  corrosive  waters  in  the 
Argentine  railways.  These  waters  acted 
very  rapidly  on  copper  and  brass  lubes. 
The  alloy  with  5  per  cent,  manganese 
was  used  on  some  German  and  Hungarian 
railwaysfor  stay  bolts.  It  kept  its  strength 
well  at  high  temperatures  and  was  not 
liable  to  crack,  a  result  confirmed  by  a 
microscopical  examination  at  2.t0°  C,  the 
greatest  heat  that  the  alloy  would  attain 
in  use  under  the  given  conditions.  The 
experiments  were  made  for  pun-ly  prac- 
tical purposes,  so  that  the  scientific  points 
referred  to  by  Dr.  Kipping  had  not  )tt 
been  investigated. 

Mr.  Akciibltt  asked  whether  any 
English  railway  compatiy  had  used  any 
oi    these    copper   and  manganese   alloys. 


and  also  what  was  the  best  method  of  etching  for  micro- 
scopical examination. 

Mr.  Lewis,  further  replying,  said  that  he  did  not  know 
of  any  English  railway  company  that  had  used  these  alloys, 
either  for  tubes  or  stay  bolts.  In  regard  to  the  question 
of  chemical  compounds,  when  1  per  cent,  of  manganese 
was  added  to  melted  copper,  the  manganese  diffused  so 
rapidly  that  he  had  no  doubt  one  was  formed. 

Mr.  Archbutt  :  Is  there  any  rise  of  temperature  ? 

Mr.  Lewis  said  he  had  not  ascertained  that  point.  The 
best  way  he  had  found  of  etching  these  alloys  was 
electrolytically,  by  using  a  0-5  per  cent,  solution  of  sulphuric 
acid,  making  the  negative  pole  of  platinum  and  taking  the 
current  from  a  single  Daniell  cell.  The  alloy  was  left  in 
the  current  for  5  or  10  seconds  and  examined,  put  in 
again  if  necessary  for  a  similar  period,  and  so  on  until  the 
right  degree  of  etching  was  attained. 

Mr.  J.  W.  Smith  asked  whether  any  comparative  tests 
had  been  made  in  regard  to  the  hardness  of  these  alloys. 

Mr.  Lewis  answered,  the  1  per  cent,  manganese  alloy 
was  the  softest,  6  per  cent,  was  harder,  and  the  50  per  cent. 
was  so  hard  that  it  was  impossible  to  file  it  with  the  best 
steel  files.  The  alloys  with  70  and  80  per  cent,  manganese 
spontaneously  fell  to  powder,  which  was  not  the  case  with 
the  90  per  cent.  The  copper  used  in  the  experiments 
was  electrolytic,  and  the  manganese  was  the  pure  metal 
referred  to  in  the  paper. 

A  NEW  FORM  OF  RECORDING 

APPARATUS  FOR  A  ROBERTS  AUSTEN 

ELECTRICAL  PVROMETER. 

BY    ERNEST    A.    LEWI.S,    F.C.S. 

The  usual  form  of  recording  apparatus  for  this  pyrometer, 
which  is  used  in  works  for  taking  continuous  records  of 
furuiice  temperatures,  is  of  no  use  for  taking  cooling  curves 
of  small  quantities  of  metals.  It  consists  of  a  drum  worked 
by  internal  cloekwork  carrying  a  sheet  of  bromide  paper, 
which  turns  round  once  in  6,  12,  or  24  hours. 

The  author  has  designed  the  following  additional  appa- 
ratus to  the  pyrometer  in  the  laboratory  of  Muntz's  Matal 
Co.,  Ltd.,  so  that  the  same  pyrometer  can  be  used  to 
take  furnace  temperatures,  and  also  cooling  curves  of  smalt 
weights  of  molten  metals  solidifying  in  a  crucible.  I 

An  additional  shutter  was  made  to  the  dark  box  containing 
the  recorder.  In  place  of  the  drum  for  taking  furnace 
temperatures,  a  smaller  drum  C  was  made  of  thin  brass, 
and  painted  dull  black,  supported  on  two  brass  bracket; 


Recording  Apparatus. 
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and  screwed  on  to  a  piece  of  wood  which  was  made  to   slide 

into  the  groove  on  the  bottom  of  the  dark  box.     The  spiudio 

of  the  drum  C  was  liled  square  for  five-eighths  of  an  inch  of 

I  its  length  at  the  one  end,  so  that  the  spindle  of  the  pulley  15, 

'  which  has  a  square  hole  made  in  it  at  the  larger  end,  would 

!  fit  into  it  like  a  clock  key.     A  round   hole  was  made  in  the 

shutter  c-"iactly  opposite  the  spindle  of  the  drum  of  such  a 

'  size  that  the  spindle  of  B  will  just  go  through  and  turn  round 

easily,  without  letting  in  any  light.     Over  the  grooved  pulley 

B  ruDs  a  cord  which  passes  over  two  small  pulleys  screwed 

into  the  ceiling ;  one  end  of  the  cord  is  attached  to  a  float  D, 

I  which  slides  easily  inside  the  cylinder  A,  to  the   other  end 

1  of  the  cord  is  attached  a  leaden  weight  L.     The  cylinder  A 

'.  in  the  author's  apparatus   is  made  of  a  copper  tube,  ou  the 

I  one  side    is  a   supply   pipe    F,  which   is    screwed   into   the 

cylinder  A  at  the   bottom,  this  serves  to  run  water  into  A. 

The  tap  E  is  connected  to  a  waste  pipe. 

To  use  the  apparatus  for  taking  a  cooling  curve  a  whole- 
'  plate  extra  rapid  film  is  put  on  the  drum  C,  and  fastened 
Jwith  a  clip  similar  to  the  clip  on  the  furnace  record  drum. 
The  drum  is  then  slid  into  the  groove  at  the  bottom  of  the 
^dark  box,  and  the  shutter  put  in,  the  pulley  15  is  put  through 
the  hole  in  the  shutter  into  the  squared  end  of  the  spindle 
of  the  drum.  The  drum  is  turned  round  until  the  end  of 
'the  film  is  judged  to  be  nearly  opposite  tne  slit  in  the 
pyrometer  case,  a  little  practice  enables  this  to  be  easily 
done  as  the  weight  of  the  clip  of  the  drum  always  causes 
ihe  clip  to  be  at  the  bottom,  when  the  drum  is  put  in.  The 
jylinder  A  is  filled  with  water  and  the  float  L)  put  in,  the 
i3ord  is  then  put  round  the  pulley  IS  and  over  the  two  small 
iDtilleys  in  the  ceiling  as  shown  in  the  diagram.  The  puUevs 
lad  bearings  of  the  drum  must  be  well  oiled,  also  the  hole 
in  the  shutter  through  which  the  pulley  B  spindle  passes 
inust  be  oiled,  so  as  to  avoid  friction. 

I  The  door  at  the  ehd  of  the  pyrometer  is  opened  to  obtain 
1  datum  line,  the  gas  jet  of  the  pyrometer  is  lighted  ;  when 
lie  thermo-junction  is  put  into  the  molten  metal  the  lap  E 
~  opened,  and  the  float  descends  and  turns  the  drum  with 
^  film  round.  The  speed  at  which  it  turns  is  regulated  by 
11-  rate  of  outflow  of  the  water.  It  can  be  made  to  turn 
ouud  once  in  from  five  minutes  to  one  hour.  The  weight 
f  the  pulley  B  causes  the  drum  to  turn  round  absolutely 
'teady.  In  order  to  test  the  sensitiveness  of  the  recorder, 
(le  author  made  an  alloy  of  copper  50  per  cent.,  tin  .50  per 

I;Dt.,  which  is  known  to  have  four  freezing  points  at  680'  C, 
35°  C,  410"  C,  and  225°  C,  each  of  these  breaks  in  the 

ooling  curve  were  distinctly  marked  on  the  film. 
The    following    are    the    principal    dimensions   of    the 
I'order : — 

Cylinder  A,  2  ft.  8  ins.  high   x   8^  ins.  internal  diameter. 
Float   D,    81  ins.   diam.  x  2j  ins.   thick    weighted    with 

I  ad  to  4  lb. 

1  Balance  weight  L,  2j  lb. 
Pulley  B,  7  ins.  diam.  x  i  in.  thick,  groove  ^  in.  on  edge. 
Spindle  of   B,  3  ins.   long  +  Jj   in.  diam.  at   large  end, 
in.  diam.  small  end. 
Drum,  9|  ins.  long  x   2j  ins.  diam. 
Spindle  of  drum,  11  j  ins.  long  x   i  in.  diam. 
The  author  has  found  this  recorder  to  give  cooling  curves 
lich  are  of  great  value  in   determining  the  correct  tem- 
rature  at  which  metals  must  be    rolled.     The   recorder   is 
nple  in  construction,  and  is  easy  to  work.     The  pyrometer 
luld  be  kept  in  a  room,  the  window  of  which  is   covered 
th  two  thicknesses  of  ruby  fabric,  this  enables  the  films  to 
put  in  and  developed  iu  the  pyrometer  room. 

DiSCUSSHlN. 

Mr.  F.  J.  R.  Carulla  said,  in  regard  to  the  device  used 
Mr.  Lewis  to  give  motion  to  the  recording  drum  of  the 
ronieter,  the  movement  of  the  drum  would  be  retarded  as 
'  height  of  the  column  of  water  iu  the  cylinder  lessens, 
e  curves  would  therefore  appear  to  require  some  correction. 
Mr.  J.  W.  Smith  said  he  had  used  the  tiow  of  water  from  a 
inder  for  a  similar  purpose,  and  experenced  the  disadvan- 
;i'  referred  to  by  ilr.  (jarulla.  The  water  flowed  faster 
the  beginning  than  towards  the  end. 

Mr.  Lewis,  in  reply,  said,  in  regard  to  the  speed  of  flow  of 
!  water  from    the    cylinder    as    the    piston    descended, 


to  which  the  cord  that  gave  motion  to  the  recorder  was 
attached,  as  the  piston  had  only  to  move  halfway  down 
the  cylinder  to  completely  turn  the  photographic  film, 
the  retardation  was  unimportant.  The  difficulty  could,  if 
necessary,  be  got  over  by  reversing  the  arrangement,  and 
letting  water  flow  into  the  cylinder  at  a  fixed  rate  instead 
of  its  flowing  out. 


^cottiESl)  ^fftion. 


Meeting  held  on  April  Sth,  1902. 


DR.    WM.    FREW    IN   THE    CHAIR. 


THE  PHENOLS  FROM  SHALE  OIL. 

BT    THOMiS    GRAY,    Ph.D.,    D.Sc. 

The  creosote  with  which  the  following  experiments  were 
conducted  was  supplied  to  me  by  Mr.  D.  R.  Steuart, 
of  the  Broxburn  Oil  Company,  to  whom  I  desire  here 
to  express  my  indebtedness. 

For  the  preparation  of  the  creosote,  .■!,200  galls,  of 
"green  naphtha"  were  treated  with  28  galls,  of  caustic 
soda  solution,  60°  Tw.  (approx.  27  per  cent.  NaOII),  the 
aqueous  solution  was  separated,  and  the  phenols  were  pre- 
cipitated by  addition  of  excess  of  sulphuric  acid.  The 
quantity  of  phenols  thus  separated  was  approximately 
li  galls. 

A  portion  of  the  brown  oily  liquid  was  subject  to  distil- 
lation ;in  the  initial  stage  of  this  operation  sulphur  dioxide 
was  evolved,  and  later  on  evolution  of  sulphuretted  hydro- 
gen in  considerable  quantity  was  observed.  The  water 
which  distilled  over  was  accompanied  by  a  small  (|uantity 
of  sulphur,  which  was  probably  produced  by  the  interaction 
of  the  sulphur  dioxide  and  the  sulphuretted  hydrogen. 

The  following  table  gives  the  results  of  the  distillation  of 
400  grms.  of  the  creosote.  At  the  end  of  the  first  distillation 
the  various  fractions  were  dissolved  in  caustic  soda,  and  the 
phenols  were  reprecipitated  from  the  aqueous  solutions  by 
sulphuric  acid  after  removal  of  any  insoluble  material : — 


Temperature. 

Weight  in  Grms. 

First 
Distillation. 

Second 
Distillation, 

Sixth 
Distillation. 

Below  19.5° 

195°— 200' 

200'— 205= 

205'— 210° 

10 

3»-6 

■*7-5 

0"'9 

71-5 

46-9 

3li-3 

12-4 
30-9 
05 -S 
07 -3 
63-3 
32-2 
19-2 
7-6 

47-8 
42-4 
4!r4 

210°— 215° 

21.5'— 2211° 

3i;-4 

220°— 230° 

2S0'— 255° 

2rfi 
u"7 

The  pitch-like  residue  above  230°  from  the  first  distil- 
lation weighed  65  grms.,  i.e.  approximately  IG  per  cent,  of 
the  original  creosote. 

The  further  fractionation  of  the  phenols  was  carried  out 
with  the  aid  of  a  "  pear  "  still-bead  containing  4  bulbs  ;  the 
temperature  was  regulated  as  in  the  previous  distillations,  so 
that  the  liquid  passed  over  into  the  receiver  at  the  rate  of 
one  drop  per  second.  The  results  of  the  10th,  12th,  and  13th 
distillations  are  tabulated  below  ;  the  last  three  ciiluinns  of 

the  table  give  the  weights  of  liquid  per  1°  0.  (!'[)  which 

distilled  over  between  the  stated  temperatures  (see  table  on 
next  page). 

The  fractions  182— 185°,  185— 189°,  and  189— 193°  solidi- 
fied when  cooled  in  freezing  a  mixture  of  ice  and  salt,  but 
gradually  became  liquid  again  when  allowed  to  stand  at  the 
ordinary  temperature. 

On  account  of  the  difficulty  of  preserving  a  uniform  rate 
of  distillation,  irregularities  are  evident  in  the  above  results, 
which  vrould  have  been  less  marked  if  the  distillations  had 
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■Weight  in  Grms. 


""       " 

* 

A<. 

Temp. 

101  h. 

2-1 

12th. 

18th. 

10th. 

Uth. 

13th. 

Below  18'!°.... 

2-3 

3-2 

182°— 185° 

7-6 

8-5 

9-6 

2-5 

2-8 

3-2 

185°— 189° 

19-2 

15-7 

15-6 

4-8 

3-9 

3-9 

1S9°— litt" 

17-1 

20-9 

19-6 

4-3 

5-2 

4-9 

19r— 190° 

22-3 

15-4 

18-0 

7-4 

5-1 

6-0 

l%=-200° 

28-7 

30-8 

2n-6 

7-2 

7-7 

7.-4 

£00°- 205° 

448 

39-0 

37-0 

8-a 

7-8 

7-4 

205'— 210° 

3«n 

34-6 

31-9 

7-2 

fi-9 

6-4 

210°— il5° 

28-7 

28-3 

25-6 

6-7 

5-7 

5-1 

?15°-220° 

22-9 

21-0 

22-4 

4-G 

4-2 

4-5 

220°-230° 

1V8 

lS-8 

10-8 

1-5 

1-4 

1-1 

heen  conducted  on  a  larger  scale;  hut  some  information 
reffardin;;  the  nature  of  the  phenols  can  be  derived  from  the 
table.  The  gradual  increase  of  the  weight  of  the  tno  first 
fractions  point  to  the  presence  of  phenol  in  small  quantity. 

From  the  high  value  of  5'  between  196°  and  •JOo",  the  con- 

"  At 

elusion  may  be  drawn  that  m-cresol  or  p-cresol  is  present  in 
considerable  quantity  The  xylenols  also  evidently  compose 
a  comparatively  large  proportion  of  the  whole. 

As  it  was  evident  from  the  results  of  the  fraetionation 
that  it  would  be  necessary  to  conduct  the  distill.ation  on  a 
much  larger  scale,  and  to  fractionate  within  closer  limits  of 
temperature,  in  order  to  effect  a  separation  of  the  phenols, 
an  attempt  was  made  to  ascertain  the  nature  of  each  of  the 
fractions  by  the  preparation  from  them  of  derivatives  of  a 
definite  character.  Behal  and  Choay,  to  whom  we  are 
indebted  for  the  very  thorough  investigation  of  creosotes 
from  various  sources,  rt-commend  the  conversion  of  the 
phenols  into  the  corresponding  benzoates  as  a  means  of 
identification  (Comptes  Rend.,  1894,  118,  1911)  This 
method  did  not  promise,  however,  to  be  available  for  the 
separation  of  the  constituents  of  a  mixture  of  phenols  as  the 
range  of  the  boiling  points  of  the  benzoates  is  slightly  less 
than  that  of  the  corresponding  phenols.  Von  Boyen  (Zeits. 
angew.  Chem.,  1892,  675)  identified  the  phenols  con- 
tained in  a  sample  of  creosote  by  conversion  into  sulphonic 
acids  and  subsequent  crystallisation  of  their  sodium  salts. 
From  these  salts  he  regenerated  the  phenols  by  beating 
them  with  concentrated  hydrochloric  acid,  but  as  he  did  not 
succeed  in  obtaining  products  having  a  constant  boiling 
point  in  the  case  of  the  homologues  of  phenol,  he  identified 
these  by  converting  the  su;phonates  into  nitrophenols,  which 
he  subsequently  separated  by  crystallisation.  This  latter 
method  was  employed  for  the  examination  of  the  fractions 
from  the  shale  creosote.  Each  fraction  was  warmed  with 
concentrated  sulphuric  acid,  but  no  attempt  was  made  to 
separate  the  sulphonic  acids  thus  formed  ;  the  solution  was 
diluted  with  iialfils  volume  of  water,  and  nitrated  directly 
in  the  ordinary  way.  ^A'ith  the  object  of  arriving  at  an 
approximate  estimate  of  the  quantities  of  the  various 
pheuols  present,  the  nitro-derivatives  were  separated  as 
completely  as  possible  by  systematic  fractional  crystallisa- 
tion and  weighed.  As  the  phenols  are  partially  broken  up 
by  the  oxidising  action  of  nitric  acid,  it  will  be  obvious  that 
this  method  of  estimation  can  have  no  pretentions  to 
accuracy,  but  in  the  absence  of  a  suitable  method  it  ma3'  be 
taken  to  give  an  approximately  quantitative  indication.  No 
difficulty  was  experienced  in  effecting  a  separation  of  the 
products  obtained  by  nitrating  the  lower  fractions,  but  the 
method  failed  to  give  satisfactory  results  in  the  case  of  the 
higher  fractions  on  account  of  the  formation  of  resinous 
products. 

Fraction  182°— 185  . — The  principal  product  of  nitration 
was  picric  acid,  m.pt.  122";  it  was  further  identified  by  con- 
version into  n.apthalene  picrate,  ra.  pt.  149°.  A  substance 
which  crystallised  in  the  form  of  yellow  prisms,  m  .pt.  85", 
was  isolated  in  sufficient  quantity  to  admit  of  its  identifi- 
cation as  dinitro-o-cresol,  by  comparison  with  the  .same 
substance  obtained  in  larger  amount  from  the  higher 
fraction. 

Fraction  185° — 189°  gave  on  nitration  picric  acid  and 
diuitro-o-cresol.     The  picric  acid  was   extracted   from  the 


crude  product  by  boiling  it  with  water,  and  was  recrystal- 
lised  from  this  solvent.  The  lesidue,  after  reerystallisation 
from  alcohol,  melted  at  85 — 86'. 

Analysis  :  0'195  gr.  of  substance  gave  23 '8  c.c.  of  Nja' 
lO'and  756  mm.     Found,  14-54  per  cent,  of  N. 

Dinitro-o-cresol,  C^H^OjXj,  requires  14  14  per  cent,  of  X 

The  proportion  of  the  amount  of  diuitro-o-cresol  to  that 
of  picric  acid  was  approximate!}'  3 '5  to  1. 

Fraction  189° — 193  .  The  principal  product  of  nitration  ii 
this  case  was  dinitro-o-ciesol,  but  trinitro  m-cresol,  m.pi 
105',  was  separated  in  small  quantity.  The  separation  o 
these  was  effected  in  a  roughly  quantitative  way  by  sue 
cessive  treatment  with  water  and  petroleum  spirit  (b  .pt 
below  45  ).  The  trinitro-mcresol  was  extracted  from  the 
crude  product  by  solution  in  w.iter  in  which  the  ortho 
derivative  is  very  sp:iringly  soluble.  The  crystals,  whicl 
separated  on  evaporating  the  aqueous  solution,  wer 
extracted  with  petroleum  spirit ;  the  dinitroo-cresol  wa 
thus  dissolved,  whilst  the  trinitro-m-cresol  remained  sub 
stantially  unaffected. 

The  o-cresol  and  7«-cresol  were  estimated  to  be  presen 
approximately  in  the  proportion  of  4  to  1. 

The  nitration  of  frdction  193 — 196'  also  resulted  in  th 
formation  of  dinitro-o-  and  trinitro-m-cresol,  but  in  thi 
case  the  latter  was  obtained  in  larger  quantity  ;  the  pro 
portion  of  o-cresol  to  m-cresol  was  estimated  to  be  1  lo  2. 

Fraotiiin  196° — 200  . — The  product  obtained  in  this  casi 
proved  to  be  almost  entirely  trinitro-m-cresol,  but  bj 
evaporating  the  mother  liquors,  and  extracting  the  residnei 
with  petroleum  spirit,  a  sufficient  quantity  of  dinitro-o 
cresol  was  obtained  to  serve  to  establish  the  identity  o 
the  substance  by  a  determination  of  its  melting  poin 
(m.  pt.  85'). 

Fraction  200° — 205'  gave  a  product  from  which  trinitro 
m-cresol  was  obtained  in  a  practically  pure  form  after  one 
crystallisation  from  alcohol. 

Analysis  :  0- 1854  gr.  of  substance  gave  2r'8  c.c.  of  Njt 
16°  and  766  mm.  Found,  N=  1762  per  cent.  C^H^O-N 
requires  N  =  17 '28  percent. 

Trinitro-m-cresol  was  the  only  substance  isolated  froi 
this  fraction,  which  evidently  consisted  almost  entirely  > 
m-cresol. 

Friiction  205° — 210°  was  largely  resinified  by  the  actioi. 
nitric  acid,  but  the  presence  of  m-cresol  in  relatively  sm 
quantity  was  proved  by   the  isolation   of  trinitrom-cres 
The   bulk    of    this    fraction    was    probably   composed  ■ 
xylenols. 

Fraction  210° — 215'  distilled  from  215°  to  225°  (meicnr 
in  vapour),  the  greater  part  passing  over  between  317  anj 
220'  (p  =  758  mm.)  A  portion  of  this,  dissolved  in  glaci^ 
acetic  acid,  was  cooled  in  a  freezing  mixture  and  nitrated 
as  the  result  of  this  treatment  was  the  formation  of  a  brow 
resinous  mass,  the  remainder  was  subjected  to  the  action  c 
bromine.  For  this  purpose  the  substance  was  dissolved  i 
glacial  acetic  acid  and  bromine  in  the  proportion  of  6  Br.  X 
1  mol.  of  CsH,„0  was  slowly  added.  A  solid  separated  o 
cooling,  from  which  by  reerystallisation  from  alcohol, 
tribromoxylenol  was  obtained  in  the  form  of  white  silk 
needles  (m.  pt.  168°). 

Bromine  estimation:  0-1814  gr.  of  substance  g:n 
0-2S40gr.  of  Ag  Hr.  Found,  Br  =  66  63  tor  cent  tn 
culated  for  CH^OBrj.      Br  =  66-84  per  cent. 

This  substance  was  evidently  tribromoxylenol  (CHj,  CH 
OH  1 .2.4).  The  bulk  of  the'brominated  product  remaine 
liquid.  After  removal  of  the  acetic  acid,  the  still  liqui 
residue  was  distilled  under  diminished  pressure ;  the  bu 
of  the  substance  passed  over  between  18o'  and  1'.' 
(p  =  30  mm.),  and  the  distdlate  solidified  on  standini 
Long  w4iite  silky  needles,  m.pt.  66' — 68°,  were  obtained  fro: 
the  solid  by  crystallisation  from  alcohol,  but  it  was  nf 
possible  to  .separate  the  substance  in  sutficient  quantity  I 
admit  of  its  identification  on  account  of  its  great  solubilil 
in  the  various  organic  solvents. 

Fraction  21o--220°. — This  was  dissolved  in  glacial  accl 
acid,    and   brominatcd:    the    solid   which    separated   wi 
filtered  off  and  re-crystallised  from  alcohol.     A  tribronu. 
xylenol  which  crystalli.sed  in  yellowish-white  silky  needli' 
m.  pt.  165°,  was  obtained  in  a  pure  form  ;  the  melting  f 
of  the   product  remained   unaltered  after   re-crystalli«atn 
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from  alcohol.  This  substance  is  probabl}-  identical  with 
the  corresponding  bromine  derivative  of  the  xylenol, 
CH3,  CH3,  0 H .  1 . 3 . 5.  As  the  work  was  interrupted  at  this 
stage,  the  mother-liquor  from  which  these  crystals  separated 
was  not  further  examined. 

Examination  for  Gnaiacol  and  Creosol. 
About  350  fjr.  of  the  crude  creosote  were  distilled  ;  the 
portion  distilling   between  195  and  230°  (uncorr.)   was  dis- 
SDived  in  caustic  soda  sohition,  the  solution  was  repeatedly 
extracted  with  ether,  and  the   phenols  were  subsequently 
precipitated  from  the  solution  by  addition  of  sulphuric  acid, 
dried  and  fractionated,  usiug  a  "  pear  "  still-bead  with  four 
bulbs.     The   portion   which   distilled   over  from   200-225° 
(Hg.  in  vapour)  weighed  192  gr.     Of  this,    100  gr.   were 
examined  for  Guaiacol  and  Creosol  by  the  method  of  Behal 
andChoay  [Comp.  rend.  116   (1893),  197]   as  modified  by 
Adrian  (this  Jour.,  1897,  367).    Hydrobromic  acid  gas  was 
passed  through  the  heated  phenols,  the  monohydric  phenols 
were  distilled  over  with  steam,  and  the  aqueous  residue  was 
repeatedly  extracteil  with  ether.     After  drying  the  ethereal 
extract  over  calcium  chloride,  and  di^.lilling  off   the  ether,  a 
brownish  residue  weighing  0-3  gr.  remained;  this  dissolved 
completely   iu    benzene,   proving  the    absence   of   methyl- 
catechol.     After  removal   of  the  benzene,  the  residue  was 
treated  with  water,  in  which  it  was  only  partially  soluble. 
The   addition   of  ferric   chloride   to  the  aqueous    solution 
produced  a  green   coloration,  which  changed   to   violet-red 
when  sodium  bicarbonate  was  added.     These  colour  react- 
ions indicated  the  presence  of  a  trace  of  catechol.     It  may 
therefore    be    concluded   from   the    results   of  the    above 
experiments,  that  crecsol  is  entirely  absent  from  shale  oil 
creosote,  and  that  guaiacol  is  present  in  very  small  quantity  ; 
the  latter  evidently  does  not  constitute  more   than  a  small 
fraction  of  1  per  cent,  of  the  total  creosote. 

The  results  of  the  experiments  described  above  may  be 
summarised  as  follows  : — The  "  green  naphtha  "  creo.>;ote 
from  shale  oil  contains  5  to  6  per  cent,  of  phenol  and  12  to  ' 
13  percent,  of  o-cresol.  The  bulk  of  the  mixture  is  composed 
of  m-cresol  and  xylenols,  which  seem  to  be  present  in 
approximately  equal  quantity,  viz.  :  30  to  35  per  cent.; 
of  these  xylenols  the  isomers  having  the  configuration 
CH3,  CH3,  OH  1.2.4  and  1.3.5  were  identified.  The 
fraction  boiling  above  230"  constitutes  16  per  cent,  of  the 
total  phenols.  I'ara-cresol  and  creosol  appear  to  be  absent, 
and  guaiacol  is  present  in  very  small  quantity. 

I  hope  later  on  to  he  able  to  work  up  larger  quantities  of 
creosote,  with  the  object  of  examining  the  xylenols  more 
particularly,  and  of  determining  the  nature  of  the  higher 
phenols  in  the  portion  which  boils  above  230°. 


goiksi{)ire  ^fctwiu 


MrcUng  held  at  Queen's  Hotel,  Leeds,  on  Mondai/, 
May  2&lh,  1902. 
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SOME  EXPERIMENTS  WITH  THE  KJELDAHL 
METHOD  OF  NITROGEN  ESTIMATION. 

BY    H.    D.    LAW,   B.SC. 

Contribution  from  the  Leather  Industries'  Laboratory 
of  the  Yorkshire  College, 
n  a  paper  by  Procter  and  TurnbuU  (J.S.C.I.,  V(j1.  XIX., 
.30)  a  series  of  experiments  was  undertaken  to  determine 
he  best  method  of  carrying  out  Kjeldahl's  process.  In 
hese  experiments  different  oxygen  carriers  were  used  to 
luicken  the  reactions,  and  no  account  of  the  duration  of 
he  time  of  heating  was  taken  by  them  ;  a  clear  solution 
indicating  the  end  of  the  reaction.  In  all  their  experiments 
he  amount  of  nitrogen  obtained  remained   constant.     In  a 


more  recent  paper,  however,  Nihoul  has  shown  (Bourse  aux 
Cuirs  de  Liege,  September  1901 )  that  the  amount  of  nitrogen 
obtained   depends  largely  on  the   duration  of   the  time  of 
heating  even  after  the  solution  has  become  clear.     Nihoul 
reports   that  on   heating  for  40   minutes   less    nitrogen    is 
obtained  than  on   heating  for  2i  hours,  the  increase  being 
directly  as  the  period  of  reaction.     The  author's  experiments 
have  been   carried  out  with  a  view  to   checking  this  staie- 
menc.     Nihoul's  method  of  working,  which   hardly  differs 
from  that   ordinarily  employ,  d,  was  closely  followed  out. 
The  apparatus  for  distillation  was  the  .'ame  as  that  described 
by  Procter  and  TurnbuU  (J.S.C.I.,  Vol.  XIX.,  130),  with  the 
addition  that  a  current  of  steam  was  passed  through  during 
the  distillation  to  prevent  bumping  and  frothing.     In  all  the 
following  experiments  0-7  grm.  of  powdered  leather  dried 
till  constant  at  100°  C.  was   weighed  in   a  covered  dish  and 
shaken  into  a  Jena  flask  of  a  litre  capacity.     15  c.c.  of  con- 
centrated sulphuric  acid  were  run  in,  and  the  flask  heated. 
After  a  jieriod  of  time  stated  in  the  various  experiments  the 
contents  of  the   flask   were   allowed  to  cool  and   100  c.c. 
of  water  added.     The   flask  was    then   connected   up   for 
steam   distillation,  and   the    ammonia    estimated.     In   the 
first   series    of   experiments   2    grms.    of    copper   sulphate 
crystals  were  heated  with  the  powdered  leather  and  sulphuric 
acid.     After  heating  for  a   quarter  of  an  hour  7-5  grms.  of 
potassium  sulphate  were  added  without  removing  the  flame, 
and    the   heating   continued    for   periods    varying    in    the 
different  experiments  from  half  an  hour  to  2.J  hours.     The 
ammonia   was  expelled   and  absorbed  in   50  c.c.  of   N/10 
hydrochloric    acid,   the    distillation    being    continued    for 
25  minutes.     The  amount  of  acid  neutralised  was  then  deter- 
mined by  titration  with  N/10  sodium  carbonate  and  methyl 
orange.     In  the  following  table  the  results  of  experiments 
are    given.     The  first   column    gives    the    number   of   the 
experiment ;   the  second  gives   the  duration  of  the  time  of 
heating,  after  the  addition  of  potassium  sulphate  ;  the  third 
gives    the    amount   of    acid   neutralised   by   the   liberated 
amtnonia.     As   the  reagents  contain  traces  of  nitrogenous 
bodies,  allowance  has   to  be  made;   the  corrected    results 
being  in  column   4  and  column   5  gives  the  percentage  of 
nitrogen  obtained  : — 


No.  of 
Experi- 
ment. 

Time  of 
Heating. 

Acid  used. 

Corrected 
Value. 

Percentage  of 
Nitrogen. 

hr. 

c.c. 

CO. 

1 

i 

31-S 

31-1 

6-82 

i 

34'9 

34-2 

6-84 

3 

1 

33-2 

.34-3 

6-88 

4 

1 

35-4 

84-7 

6-94 

5 

li 

35-4 

34-7 

6-94 

(! 

U 

35-4 

34-7 

6-91 

7 

2 

33-4 

34-7 

6-94 

S 

2 

3.5-4 

34-7 

6-94 

« 

2i 

35-65 

34-95 

7-00 

In  the  first  two  experiments  the  solutions  were  not  quite 
clear,  which  accounts  for  these  rather  low  values.  •  In  a 
corresponding  set  of  experiments  Nihcnil  gets  an  increase 
of  0-8  per  cent,  in  the  amount  of  nitrogen,  which  differs 
very  considerably  from  the  results  tabulated  above. 

The  next  set  of  experiments  was  to  determine  if  other 
oxygen  carriers  would  give  similar  results.  For  this 
purpose  potassium  permanganate  was  tried.  This,  however, 
is  very  powerful  in  its  action,  and  great  care  is  needed,  other- 
wise there  is  a  loss  of  nitrogen.  The  best  results  were 
obtained  in  the  following  manner.  The  powdered  leather 
was  weighed  as  before  and  mixed  with  the  sulphuric  acid 
and  heated  to  boihng  for  a  quarter  of  an  hour.  The 
mixture  was  allowed  to  cool,  and  1  grm.  of  potassium  per- 
manganate in  crystals  was  added  gradually,  and  finally  the 
whole  was  kept  boiling  for  the  times  specified  below  : — 


Time  of 
Heat. 


hr. 
i 
1 


Acid  Neutralised  in  c.c. 


Percentage  of 
Nitrogen. 


3t- 6  mean  of  two  Experiments  6"96 

34-3         „  „  6-8G 

31- i  „  „  fi-88 
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Here  again  no  marked  increase  is  seen  in  the  amount  of 
nitrogen  estimated  after  a  clear  solution  has  been  obtained, 
and  the  results  are  fairly  constant.  In  both  these  experi- 
ments, unless  steam  distillation  is  used,  the  solutions  bump 
considerably  in  driving  off  the  ammonia.  This  is  due  to 
the  large  amount  of  precipitate  formed  on  the  addition  of 
caustic  soda.  To  prevent  this,  and  to  avoid  the  use  of 
steam,  potassium  per  sulphate  was  tried  as  an  oxygen  carrier 
in  place  of  copper  sulphate.  This  substance  was  originally 
recommended  by  Mr.  Dakin  (see  present  vol.  of  .J.S.C.I.). 
As  before,  the  powdered  leather  was  weighed  out  and 
digested  for  a  quarter  of  an  hour  with  sulphuric  acid,  and 
reaction  mixture  allowed  to  cool  slightly.  10  grms.  of 
potassium  persulphate  were  then  added  and  shaken  up  well, 
when  the  reaction  goes  on  quite  smoothly.  The  heating 
was  then  continued  with  the  following  results  : — 


Number  of 

Time  of 

Acid  Neutra- 

Correct 

Percentage 

Experiment. 

Heating. 

lised. 

Values. 

of  Nitroseii. 

1 

hr. 

44-0 

34-5 

e-94 

2 

i 

43-7 

34-2 

C'sr, 

3 

1 

44-4 

84-9 

7-04 

4. 

1 

44-3 

34-8 

7'02 

5 

li 

4:f8 

34-3 

e-89 

6 

H 

4f2 

34-7 

6-93 

These  results  agree  very  closely  with  the  previous  ones. 

The  last  series  was  carried  out  without  any  oxygen  carrier. 
The  powdered  leather  was  healed  in  this  case  with  7  •  5  grms. 
of  potassium  sulphate  and  the  sulphuric  acid,  and  the  results 
tabulated  were  obtained. 


Number  of 
Experiment. 

Time  of 
Heating. 

Amount  of 
Acid  Neutra- 
lised. 

Colour  of 
Solution. 

Percentage 
of  Nitrogen. 

hr. 

c.c. 

1 

i 

33-2 

Yellow 

6 -64 

2 

i 

33-0 

Brown 

6-40 

S 

1 

»l-l 

Clear 

6-82 

4 

1 

.■52 -1 

Brown 

6-42 

0 

1 

.33-4 

Yellow 

6-S8 

0 

15 

33-0 

Yellow 

6-60 

7 

n 

34-1 

Clear 

6-82 

8 

14 

33-4 

Yellow 

6-68 

The  colour  of  the  solution  is  indicated  in  the  4th  column' 
It  will  be  seen  that  the  solution  was  never  quite  clear  except 
in  two  cases,  which  give  good  results.  The  abnve  experi- 
ments show  that  the  time  of  heating  is  much  longer,  and  the 
amount  of  nitrogen  obtained  is  very  variable,  which  is  not 
the  case  where  an  oxygen  carrier  is  used. 

The  couclusion  to  be  drawn  from  these  experiments  is 
that  the  amount  of  nitrogen  obtained  does  not  increase  after 
a  clear  solution  has  been  obtained,  but  until  this  stage  is 
reached  the  results  are  always  too  low. 

NOTE  ON  THE  USE  Of  PEKSULPHATES 
IN  ANALYSES. 

BT    H.    D.    DAKIN. 

Thepersulphates  of  potassium  and  ammonium  are  readily 
obtainable  in  a  fairly  pure  state  at  a  low  cost,  and  it  is 
therefore  not  surprising  that  salts  possessing  such  remark- 
able properties  should  find  extensive  applications.  Proposals 
have  recently  been  made  for  the  use  of  these  .salts  in 
analysis,  and  the  following  note  is  intended  to  give  an 
account  of  preliminary  experiments  made  on  this  subject 
some  four  years  ago,  which  I  have  been  unable  to  extend 
as  far  as  I  should  have  wished. 

The  role  which  persulphates  play  in  most  reactions  is 
that  of  strong  oxidising  agents,  and  they  perhaps  more 
nearly  resemble  hydrogen  peroxide  in  properties  than  any 
other  single  substance.  Hydrogen  peroxide  has  been  re- 
peatedly recommended  for  use  in  many  analytical  processes, 
but  it  cannot  be  said  to  have  come  into  general  use,  this 
being  no  doubt  owing  to  the  difficulty  of  procuring  a 
sufficiently  pure  article,  and  also  to  the  unstable  nature  of 


the  substance.  The  persulphates  offer  great  advantages  in 
these  respects  :  they  are  readily  obtainable,  nearly  free  fron 
impurity  (with  the  exception  of  a  Jittle  sulphate),  and  may 
be  kept  for  a  considerable  time  without  any  appreciable 
deterioration.  The  potassium  salt  in  particular  may  bt 
preserved  almost  indefinitely,  if  kept  in  well-stoppered 
bottles. 

The  Estimation  of  Manganese. — The  first  reaction  thai 
was  investigated  was  the  precipitation  of  hydrated  man- 
ganese peroxide  from  solution  of  manganese  salts.  Thf 
dilute  solution  containing  the  manganese  salt  is  heated  ti 
about  50°  C.,  and  excess  of  persulphate  added,  followed  b} 
a  moderate  excess  of  ammonia.  The  manganese  is  quicklj 
thrown  down  in  the  form  of  a  brownish  black  precipitati 
which  may  be  filtered  off  and  treated  by  any  of  the  ordinary 
methods.  The  details  of  the  process  are  quite  similar  to 
the  customary  method  of  precipitation  with  bromine  and 
ammonia.  The  replacement  of  the  bromine  bj-  an  almost 
odourless  salt  is  a  distinct  advantage.  I^2ither  potassium  oi 
ammonium  persulphate  may  be  employed  as  precipitant, 
but  in  the  case  of  the  former  compound,  it  must  be  remem- 
bered that  the  manganese  precipitate  "  occludes  "  consider- 
able quantities  of  potassium  salts,  and  hence  is  not  in  k 
suitable  condition  for  direct  weighing.  Precipitation  wai 
in  all  cases  found  to  be  complete,  and  the  results  are  un 
affected  by  dilution,  presence  of  ammonium  salts,  or  by 
excess  of  precipitant.  ■  Some  of  the  results  obtained  ar« 
collected  in  the  following  table.  The  experiments  were  al 
made  upon  pure  re  crystallised  manganese  sulphate,  ii: 
which  the  manganese  had  been  carefully  determined  by  thi 
phosphate  process  (Zeits.  anal.  Chem.,  39,  784).  Tbi 
precipitate  was  weighed  as  MnjO^,  or  as  the  anhydrous 
sulphate.  It  may  be  mentioned  in  passing  that  the  method 
of  weighing  manganese  in  the  form  of  the  anhydrous  sul 
phate  as  recommended  by  Gooch  and  Austin  (Amer.  Jour 
Sci.  V.  p.  209),  has  been  found  to  yield  very  accurate 
results.  I 


Manga- 
nese 
taken. 

Manga- 
nese 
found. 

Differ- 
ence. 

Ammonium 
Chloride. 

Ammo- 
nium 
Acetate. 

Ammoniun 
Peiml- 
pbste. 

Grm. 

Grm. 

Grm. 

0'3512 

0-3.517 

-1-    -fl005 

1 

1-5 

s 

0-3169 

0-3160 

-t-    -0001 

2 

.. 

0-2915 

0-2917 

-H    -0002 

10 

15 

0-2914 

0-2919 

-t-    -00114 

.50 

0-2565 

0-26«.5 

1 

0-1218 

0-1222 

-^    -U0II4 

6 

6 

2-3 

0-02H 

0-02 16 

-f    -0005 

5 

6 

0-0123 

0-0123 

•• 

25 

25 

The  composition  of  the  hydrated  oxides  obtained  whei 
manganese  salts  are  precipitated  in  alkaline  solution  b\ 
means  of  bromine  and  otiier  oxidising  agents,  is  known  'i 
be  variable,  and  this  fact  negatives  the  employment  ol 
volumetric  methods  based  on  the  oxidising  power  of  tht 
precipitate.  It  was  fcmnd  that  the  same  thing  was  tru< 
when  ammonium  persulphate  was  employed  as  precipitaut 
Apparently  the  most  important  factors  governing  the  com 
position  of  the  precipitate  are  temperature,  dilution,  and  thi 
amount  of  persulphate  employed.  It  was  also  found  tlia' 
the  presence  of  other  substances,  such  as  zinc  salts,  had  > 
remarkable  influence  on  the  degree  of  oxidation  of  thf 
precipitate,  as  is  also  the  case  when  other  precipitants  ar> 
used.  The  conclusion  is  therefore  drawn  that  unless  precis 
conditions  of  precipitation  are  determined,  it  would  I" 
unsafe  to  employ  anj-  of  the  volumetric  processes  for  thi 
estimation  of  manganese,  based  on  the  oxidising  power  ol 
the  precipitate.  In  this  connection  it  may  be  mentiorf 
that  M-ttwrow  (Zeits.  anorg.  Chem.,  1900,  263—268)  h. 
isolated  both  00304  and  Co.,03  as  products  of  the  action  ci 
potassium  persulphate  upon  cobalt  salts.  It  is  a  woU-kuowi 
fact  that  when  manganese  salts  are  precipitated  by  meaii^ 
of  bromine  from  solutions  containing  other  metallic  salts 
there  is  a  great  tendency  for  the  precipitated  oxides  ol 
manganese  to  be  contaminated  with  small  quantities  of  im- 
purity. The  same  difficulty  is  encountered  when  ammoniun 
persulphate  is  used.  In  some  cxiierinients  in  which  1 
quarter  of  a  grm.  of  manganese  was  precipitated  Iron 
solutions  containing  an  equal   weight  of  calcium  or  of  Jiufc 
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I  salts,  it  was  found  that  under  varying  conditions,  from  20 
to  5U  mgrms.  of  foreign  oxide  was  associated  with  the  man- 
ganese precipitate.  This  error  was  not  removed  by  increased 
dilution  of  the  solution  or  by  the  presence  of  large  amounts 
'of  ammouium  saltg.  The  amount  of  impurity  was  reduced 
by  approximately  one-half  by  dissolving  the  precipitate  in 
acids  and  repeating  the  precipitation.  Even  on  repeating 
ithe  operation  a  third  time,  perfectly  pure  precipitates  were 
lOot  obtained  ;  so  that  by  this  method  of  precipitation,  as  by 
)tbers  also,  it  is  necessary  to  guard  against  the  source  of 
■irror  indicated. 

j    Oxidation  of  Chromium  Salts. — Experiments  were  next 

Inade  upon  the  oxidation  of  chromium  salts.     It  was  found 

Ihat  a  solutiou  of  a  chromic  salt  could  be  easily  converted 

Into  an  alkaline  chromate  by  boiling   with  a  large  excess  of 

'austic  soda  or  potash,  and  adding  potassium  persulphate 

ntil  oxidation   was   complete.     In  an  actual   experiment, 

Ihrome  alum  equivalent  to  0- 1053  grm.  of  metallic  chromium 

!'as  dissolved  in  about  50   c.c.   of  water  and    5  grms.  of 

'ure  caustic  potash  added  to   the  solution.     The  solution, 

ontained   in  a  platinum   basin,  was  then  boiled  with  the 

ddition  of  about   3   grms.   of  potassium   persulphate,  the 

■itter  being  added  in   two  or  three   portions.     When  the 

jxidation  appeared  complete,  the  solution  was  just  acidified 

lith  nitric  acid  and  largely  diluted.     The  chromium   was 

iien  precipitated  by  means  of  mercurous   nitrate  and   the 

Jrecipitate  was  Bltercd,  washed,  and  ignited  in  the  ordinary 

;ay,     Chromic  oxide,  equivalent  to  0-  lo.)2  grm.  of  metallic 

iromium,   was    finally   obtained,  this    being   in  excellent 

iTTeement  with  the  actual  amount  taken. 

I  It  was  hoped  to  improve  upon    the  above  method  by 

jiviatiog  the  employment  of  fixed  alkali-salts.    Accordingly 

(tolation  of  chrome  alum  was  gradually  added  to  a  hot 

lation  of  ammonium  persulphate   containing  a  consider- 

■le  amount  of  free  ammonia.     A  large  proportion  of  the 

ifomic  salt  was   oxidised  to  chromate,  but  at  the  same 

lie  a  considerable  amount  of  a  brown  amorphous  precipi- 

,:e  was  produced,  which  was  not  at  all  readily  acted  upon 

the  persulphate.     On  filtering  the  precipiUite  off,  and 

jamining  it  more  carefully,  it  was  identified  as  chromium 

roxide  (CrO.,).     This  substance  which   may  be  regarded 

chromium  chromate  was  doubtless  formed  by  the  action 

■  chromic  sulphate  upon  previously  oxidised  ammonium 

•Tomate.     The  fact  that   the  complete  oxidation  of  this 

(istance   was    only   effected   very    slowly,    rendered    the 

tbod  of  very  little  value  for  quantitative  purposes. 

illarshall    (Proc.  Koy.  Soc.  Edin.,   1900,   23,    163)    has 

Jierved  that  the  oxidising   power  of  persulphates  is  very 

jatly   increased  by  the   .addition  of  small  quantities  of 

<|er  salts,  which  appear  to   act   catalytically ;  and   has 

wn  that,  making  use  of  this  fact,  chromium  salts  may  be 

iised  to  chromic  acid  in  acid  solution.     Without  such 

ition  of  silver  salts,  it  is  exceedingly  difficult   to  oxidise 

<]Omic  sulphate  in  acid  solution.     It  is  a  rather  remarkable 

that  mixtures  of  concentrated  nitric  acid  and  potassium 

iulphate  do  not  precipitate  manganese   peroxide  from 

iganous  salts,  or  convert  chromic  salts  into  chromic  acid, 

tji  of  which  reactions  are   readily   effected    by  potassic 

«l>rate. 

'uring  recent  years  very  many  methods  have  been 
djsedforthe  separation  of  oxidisable  salts,  such  as  those 
*iianganese  and  chromium  from  copper,  zinc,  aluminium, 
&i  based  upon  the  employment  of  alkaline  solutions  of 
".'■ogen  peroxide.  Friedheim  and  BrUhl  ^Zeit.  anal. 
C;m.  1899,  38,  681— 710)  have,  however,  shown  that  the 
ailirently  satisfactory  results  obtainable  by  the  use  of 
W(e  methods,  are  frequently  due  to  a  series  of  compen- 
»a)ig  errors.  Since  the  same  would  almost  certainly  be 
trj  of  similar  analyses  effected  with  the  aid  of  persulphates, 
B'juch  separations  were  attempted,  though  doubtless  they 
c<  d  be  employed  for  qualitative  purposes.  I 

'lie  Eslimntion  of  Nilior/en.—Smce  Kjeldahl's  process 
"    introduced    in    1883,   an   almost    endless    number   of  i 
tications   of    his    method    have    been    proposed.      A 
non  feature  of  nearly  all  of  the  various  methods  consists 
e  employment  of  a  mixture  of  concentrated   sulphuric 
and  potassium  sulphate.     Dafert  (Zeit.  anal.  Chem.  24,    ' 
«J  considers  that    the  reactions    iuvolved  are   of  three 
First,  the  dehydrating  action  of  the  sulphuric  acid  ; 
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secondly,  the  reduction  of  the  nitrogenous  matter  by  means 
of   sulphur  dioxide  produced    by    the    action   of  the    hot 
sulphuric   acid  upon    carbonaceous    matter;    thirdly,    the 
oxidation    of    stable    nitrogenous    substances    with    final 
conversion   into  ammonium   salts.     It   is  mainly  with  the 
last  reaction  that   uncertainty  seems  to  exist,  and   many  of 
the  various  substances  that  have  been  proposed  as  additions 
to    the   Kjeldahl    process   have   had    as   their    object    the 
successful  oxidation  of  the  stable  nitrogen  compounds.     It 
was  thought  that  potassium  persulphate  would  be  a  narticu- 
larly  suitable   substance  for  this  purpose,  and  preliminary 
experiments  have  confirmed  this  view.     After  a  few  trial-s 
it  was  found  that  the  best  results   were  obtained  by  heating 
the  substance  to  be  analysed  with  the  ordinary   mixture  of 
concentrated  sulphuric   acid   and  potassium  sulphate,  and 
then  after  thorough  disintegration  had  taken  place,  to  allow 
the  liquid  to  cool  to  below  100' C.     On   now  adding  a  few 
grams  of  potassium  persulphate  and  then  resuming  heating, 
a  vigorous  evolution  of  o.xygen  occurs,  and  the  solution  pre- 
viously black  quickly  becomes  clear.     If  the  reaction  should 
not  appear  completed,  the  liquid  should  be  further  heated  and 
then    subsequently    cooled    and    treated    with    a    smaller 
additional  quantity  of  persulphate.     It  is  important  to  avoid 
adding  the  salt  to  a  too  hot  liquid,  as  under  these  conditions 
a  very  rapid   decomposition  of  the  salt   occurs  and  proper 
oxidation  is  not  effected.     The  salt  may  be  assumed  to  act 
in  two  special   ways.     Firstly,  as  a  strong  oxidising  agent, 
and   secondly,   it  strengthens   the    sulphuric    acid    by    its 
decomposition — 

4  KSO^  +  2  HjO  =  4  KHSO^  +  Oj. 

Trials  were  made  on  a  few  substances,  and  good  results 
were  more  quichhj  obtained  with  rather  difficultly  decom- 
posable substances  such  as  acetanilide,  sulphani'lic  acid, 
alkaloids,  &c.,  than  with  other  processes.  Althoagh  I  have 
not  as  yet  been  able  to  examine  the  method  more  fully,  it 
would  appear  that  in  the  case  of  substances  which" are 
difficult  to  completely  decompose  in  the  ordinary  way, 
potassium  persulphate  will  find  a  useful  application! 
Commercial  potassium  persulphate  sometimes  contains 
traces  of  ammonium  salts,  and  either  the  persulphate  should 
be  reerystallised  or  a  correction  introduced. 

It  is  probable  that  the  persulphates  will  be  of  great  use 
for  the  destruction  of  organic  matter  in  the  case  of  substances 
which  are  to  be  tested  for  the  heavy  metals,  arsenic,  &e. 
The  repl;icement  of  the  commonly  employed  mixture  of 
hydrochloric  acid  and  potassic  chlorate  by  the  odourless 
persulphate  and  sulphuric  acid  should  be  advantageous, 
especially  when  the  ammonium  salt  is  used,  as  in  this  case 
no  objectionable  fixed  salts  are  introduced  into  the  solution. 
A  few  tests  made  on  lines  similar  to  the  Kjeldahl  process 
previously  described  gave  excellent  results.  Substances 
such  as  sugar,  starch,  flour,  &c. 
are  readily  oxidised.  I  do  not 
propose  to  enter  further  into 
the  applications  of  the  persul- 
phates— many  reactions  in  which 
they  may  be  used,  such  as  the 
oxidation  of  ferrous  salts,  ar- 
senious  compounds  to  arsenic 
salts,  ice.,  will  at  once  suggest 
themselves — and  it  is  hardly  to 
be  doubted  but  that  these  salts 
will  prove  to  be  exceedingly 
useful  reagents  to  have  in  the 
laboratory. 


AN  EASILY  M.\DE,  AND 
SAFE,  DKPHLEGMATOB 
FOR  KJELDAHL  DISTIL- 
LATIONS. 

BY  W.  JESSE  LOVETT. 

Take  a  piece  of  glass  tube, 
B  D.not  less  than  9  mm.  inter- 
nal diameter,  bend  at  C  to  the 
angle  best  suited  for  the  con- 
denser. 


8S0 


JOUENAL  OF  THE    SOCIETY  OF   CHEMICAL  INDUSTRY. 


[June  30, 1 


At  a  distance  from  C,  suited  to  the  flask  to  be  used,  draw 
out  the  end  of  the  tube  at  B.  K  should  be  nearly  at  the 
bottom  of  the  distillation  flask. 

At  the  point  A,  which  should  come  half  an  inch  inside 
the  cork  fitting  the  flask,  direct  a  fine  blowpipe  flame,  and 
blow  out  a  hole  A,  trimming  off  and  fusing  the  edges 
as  shown. 

Pass  the  end  D  through  the  cork,  and  it  is  ready.  It  is 
obvious  from  sketch  that  no  projected  particles  can  reach 
D  vid  A  and  C,  and  as  for  the  condensed  moisture  between 
D  and  C,  it  falls,  as  fast  as  it  is  formed,  to  B,  which  is 
well  below  the  surface  of  the  distilling  liquid. 

This  device  has  been  in  satisfactory  daily  use  in  the 
laboratory  for  seven  years,  and  a  oast-iron  modification  has 
been  successfully  used  in  a  still  working  several  tons  of 
material. 


O^bituarp. 


JAMES  HARTFORD. 

Member  of  Committfe  of  the  New  York  Section 
OP  THE  Society  of  Chemical  Industry. 

A  cablegram  received  in  London  on  Friday,  June  13, 
announced  the  death  of  Mr.  James  Hartford,  Vice- 
President  of  the  Schoellkopf,  Hartford,  and  Hanna 
Company,  of  Buffalo,  N.Y.,  and  elsewhere.  Mr.  Hartford 
was  manager  of  the  New  York  oflice,  and  chiefly  devoted 
himself  to  the  drug  and  allied  branches.  A  few  weeks 
ago  he  was  operated  on  for  an  internal  trouble,  but 
without  relief.  Mr.  Hartford  was  born  in  Ireland  fifty- 
six  years  ago,  aud  after  serving  his  apprenticeship  to  the 
drug  trade  with  Messrs.  Boileau  and  Boyd,  of  Dublin, 
he,  on  September  13,  1876,  qualified  by  examination  as 
a  pharmaceutical  chemist.  Later  he  came  to  London 
and  joined  Messrs.  B\irgoyne,  Burbidges,  and  Co.'.s  staff. 


and  subsequently  rose  to  the  position  of  market  cle; 
which  he  resiguetl  in  1S84,  when  he  went  to  New  Yo 
Joining  Me.'srs.  McKesson  and  Robbius,  in  a  positi 
similar  to  that  which  he  held  in  London,  he  soon  acquii 
a  grasp  of  the  New  Y'ork  drug  market,  and  in  a  f 
years  joined  with  the  late  Mr.  Jacob  Schoellkopf  and  ^ 
Maclagan  in  founding  the  firm  of  Schoellkopf,  Ilartfo 
aud  Maclagan.  The  growth  of  this  business  was  in 
great  measure  due  to  the  keen  business  capacity  of  ^ 
Hartford  :  and  in  January,  1900,  the  concern  was  iuc( 
porated  under  the  laws  of  the  State  of  New  York,  a 
became  known  as  the  Schoellkopf,  Hartford,  and  Han 
Companj',  having  a  capital  of  2,1(;(',000  dols.  This  co 
pany  also  absorbed  the  Schoellkopf  Aniline  and  Chemii 
Company,  of  Buffalo  and  Boston,  and  the  Ham 
Schoellkopf  Company,  of  Philadelphia.  Mr.  Hartfor 
close  connection  with  this  country,  and  the  esteem 
which  he  was  hehl,  enabled  him  to  secure  the  influent 
support  of  some  of  the  leading  British  houses,  t 
agencies  of  the  company  including  that  of  Mess 
Howards  and  Sons,  Messrs.  T.  Tyrer  and  Co.,  the  (1 
Light  and  Coke  Company,  Messrs.  C.  Lowe  and  C 
Dr.  Julius  Grossmann,  and  Sir  J.  B.  Lawes  (Ltd 
Although  a  citizen  of  the  United  States,  Mr.  Hartfo; 
up  to  the  time  of  his  death,  maintained  his  interest 
British  affairs.  It  was  he  and  the  late  Mr.  A.  II.  Mas( 
with  the  active  co-operation  of  Mr.  Thos.  Tyrer,  w 
l.iid  the  foundation  of  the  New  Y'ork  Section  of  I 
Society  of  Chemical  Industry.  Mr.  Hartford  also  retain 
his  membership  of  the  Pharmaceutical  Society  of  Irelat 
to  which  he  had  been  on  many  occasions  an  exceilt 
friend.  Mr.  Hartford  was  Chairman  of  the  Drug  Co 
mittee  of  the  National  Wholesale  Druf;gists'  A.ssociati 
of  New  Y'ork  last  year.  He  was  well  known  on  Lond 
'Change.  He  was  a  good  and  forcible  writer,  an  exceilt 
business  man,  and  his  loss  will  be  widely  t'elt. 
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I.-PLANT.  APPARATUS,  AND  MACHINERY. 

English  Patents. 

Separators ;  Centrifugal .     C.  A.  E.  Andersen,  Valby, 

near  Copenhagen.     Eng.  Pat.  4786,  Feb.  25,  1902. 
Arrangements  by  which  the  liquid  is  fed  into  the  separating 
chamber   through   a   cylindrical   annular   feeding    passage, 
coinciding  with  the  "  neutral   zone,"  i.e.,  the  space  in  the 


chamber  in  which  the  liquid  (when  the  separator  iiwoioj 
aud  completely  filled')  has  the  same  specilic  gTa.litJ  t^ 
original  liquid.-    ~ 


-R.  A. 


Fire    Extinguishers  ;    Chemical    .     E.   J.  Chap'" 

Mcrrimac,    U.S.A.     Eng.    Pat.    14,741,   July    19,    " 
(Under  Intern.  Convention.) 

An  apparatus  for  use  with  alkali  carbonates  and  acids.-  * 
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[Lubricants  and  Lubricating  Apparatus  for  the  Cylinders 
I  of  Air-Compressors.  C.  Oetling,  Strebla  a/Eibe,  Ger- 
i    many.     Eng.  Pat.  23,893,  Nov.  25,  1901. 

;>MALl  quantities  of  a  glycerin  grapliite  mixture,  and 
■orresponJing  quantities  of  distilled  or  lain-water,  are 
wrought  together  just  before  tbey  are  to  be  u«ed,  and 
ire  drawn  into  the  compressor  cylinder  in  the  state  of  a 
liffased  spray. — K.  A. 

United  States  Patents. 

Vapour-Generator.  M.  Castelnau  and'C.  Thialon,  both  of 
j  Paris.     U.S.  Pat.  696,797,  Aprill,  190-J. 

\  cTLiNDRicAL  Steam  generator  built  up  of  segments  of 
last  steel.     It  is  heated  from  the  interior. — K.  A. 

■Explosions    in     Vessels    Contaiiting    Explosive    Fluids ; 

Apparatus  for  Preventing  .     K.   Scheuffgen,  Salz- 

kotten,  Prussia.     U.S.  Pat.  095,237,  March  11,  1902.     p 

;eb  Eng.  Pat.  2384  of  1901  ;  this  Journal,  1901,  974. 

— R.  A. 

FiJlir.     C.  E.  Chamberland,  Paris.     U.S.  Pat.  69.-,37o, 
March  11,  1902. 

EE  Eng.  Pat.  25,606,  1901  ;  this  Journal,  1902,  458. 

— R.  A. 

II.-FUEL,  GAS.  AND  LIGHT. 

ExiiLisH   Patents. 

las  and  Coke ;   Manvfaclure   of .     J.   Y.   Johnson, 

iLondon.  From  Deutsche  Continental  Gas-Ges.  and 
Jj.  Bueb,  Dessau.     Eng.  Pat.  16,211,  Aug.  12,  1901. 

I  powdered  coal  recommended  in  Eng.  Pat.  13,814,  1900 

Ibis  Journal,  1901,  697),  is  replaced   by  moistened   coal, 

'lich  is  formed  into  bricks  or  blocks,  these  being  subse- 

ently  distilled  in  retorts  of  rectangular  cross  section.    The 

:ortR  are  made  in  sections,  connected  together  after  the 

inner  of  sectional  steam  boilers. — R.  S. 

irhuretlers  or  Vaporisers  for  Oil  or  Spirit  Engines. 
V.  Cooper,  Braintree.    Eng.  Pat.  12,184,  June  14,  1901. 

PROVED  mechanism  in  carburetters  or  vaporisers  for 
plosion  engines. — R.  S. 

',13  Producer ;  Construction  of .     O.  Imray,  London. 

'from  La  Societe  Anonyme  pour  la  production  et  I'eiuploi 
lie  la  V'apeur  Surchauffee,  Paris.  Eng.  Pat.  12,307, 
'fune  17,  1901. 

E  uas-producer,  which  is  fed  with  fuel  from  above,  has  a 

frfil  air-supply  pipe  extending  down  to  the  lower  part  of 

mass  of  fuel,  and  a  tubular  casing,  surrounding  the  air 

,  ;iud  having  lateral  holes  in   its  upper  part,  by  which 

t  products  of  distillation  fi'om  ihe   upper  part  of  the  fuel 

ijjrthe  annular  space  surrounding  the  air  pipe,  and  descend 

t  he  hot  zone  of  the  fuel.     The  fuel  space  of  the  producer 

'  u  the  shape  of  two   truncated  cones,  meeting  at  their 

■=  ller  ends,  and  is  surrounded  by  the  outer  wall,  which 

f(QS,  with  the  conical  partition,  an  annular  space  by  which 

t' producer  gas  from  the  hot  zone  leaves  the  apparatus. 

— H.  B. 

'    ;  Production  and  Utilization  of .     G.  Westing- 

•>■,  Pittsburg,  U.S.A.    Eng.  Pat."l0,013,  May  14, 1901. 

\--PEODrCER  and  a  gas-engine  are  so  connected  that 
tl  exhaust  gases  from  the  engine  How  upwards  through 
phages  in  the  wall  of  the  producer,  in  close  proximity  to 
a^)assages  in  the  wall,  whereby  the  heat  of  the  exhaust 
gi.  s  is  imparted  to  the  air  supply  of  the  producer.  These 
phages  are  formed  by  a  series  of  tubes  enclosed  in  an 
»'idsr  space  surrounding  the  producer.  A  steam-raising 
oiijperheating  coil,  or  coils,  is  arranged  in  the  upper  part 
O'le  producer,  so  that  the  heat  of  the  producer  gases  is 
nt>ed  in  heating  the  steam  supply  which  enters  the 
pijucer  along  with  the  air.  In  the  w'all  of  the  producer  is 
pdided  the  water  supply,  which  is  heated  by  the  produced 
S'j  The  apparatus  may  be  combined  with  an  incinerator 
fO'tie  production  of  combustible  volatile  constituents  from 
-'  ige,  &c.,  and  their  utilisation  in  the  producer. — H.  B. 


M.   T.    Sale  and 
Pat.  7608,  March  29, 


Gas  ;    Obtaining  High- Pressure 

A.  W.   Onslow,  Woolwich.     Eng. 

1902. 

The  apparatus  consists  of  a  rotary  blower ;  a  gas-supply 
pipe  leading  thereto  ;  a  gas-discharge  pipe ;  a  bye-pass  pipe 
and  valve  to  allow  gas  at  ordinary  pressure  to  flow  to  the 
burners  when  the  blower  is  not  in  use  ;  a  safety-valve  and 
connecting  pipe  to  enable  surplus  gas  to  pass  back  into  the 
supply  pipe  should  the  pressure  become  too  great ;  and  an 
"anti-fluctnator  of  any  suitable  construction,"  arranged  on 
the  gas-supply  pipe,  tu  prevent  fluctuations  of  pressure  in 
the  gas  main. — H.  B. 

Burners  for  Lighting  and  Heating  with  Hgdrocarhon 
Vapour.  J.  E.  Bousfield,  Finsbury.  From  Tm  Societe 
des  Bruleurs  Roger,  Paris.  Eng.  Pat.  1242,  Jan.  16, 
1902. 
Oil,  is  vaporised  by  heat,  then  mixed  with  air,  and  ignited. 
The  heavier  vapours,  which  tend  to  fall  back,  are  ignited 
to  heat  the  vaporiser  itself.  The  vertical  vaporising 
chamber  is  provided  with  a  central  stem  nearly  fitting  the 
casing  so  as  to  leave  a  very  narrow  vertical  annuliir  space 
wherein  the  hydrocarbon  is  vaporised.  The  central  stem 
has,  neiir  the  top  thereof,  circular  grooves  which  constitute 
baffles  for  arresting  the  small  drops  of  liquid  carried  along 
as  well  as  the  particles  and  solid  impurities  arising  from 
the  hydrocarbon.  At  the  widened  top  of  the  vaporising 
chamber  are  diaphragms  consisting  of  gratings  and  filtering 
plates.  Above  the  latter  is  a  conical  chamber,  the  narrowed 
top  of  which  carries  a  disc  provided  with  a  large  number  of 
small  holes,  each  of  which  is  smaller  than  the  actual  outlet 
opening  at  the  top  of  the  casing.  The  vapour  is  mixed  with 
a  supply  of  air,  and  is  led  to  incandescent  mantles  for 
lighting  pi;rposes,  or  to  a  heating  burner. — R.  S. 

Acetylene  Gas  Generators.     H.  Keller  and  J.  Knappieh, 
Augsburg,  Germany.     Eng.  Pat.  4951,  March  8,  1901. 

A  HAND-FED  carbide-to-water  apparatus.  The  carbide  is 
loaded  into  a  bos  which  has  a  water-tight  lid  held  in 
position  by  means  of  a  crcss-bar  and  catch.  The  box 
swings  on  a  bent  lever  working  in  horizontal  hearings,  and 
is  so  arranged  that  at  one  end  of  its  path  it  projects  above 
the  water  of  the  decomposing  vessel  into  the  air,  while  at 
the  other  it  projects  above  a  depending  partition  in  the 
water-tank.  Just  before  reaching  its  second  place,  a  stop 
releases  the  catch,  and  allows  the  top  of  the  box,  which  is 
now  the  bottom,  to  fall,  thus  giving  opportunity  for  the 
water  to  attack  the  carbide.  The  box  is  moved  by  a  hand 
lever  extending  through  the  side  of  the  tank. — F.  H.  L. 

Incandescence  Bodies  for  Electric  Lighting.  C  D.  Abel, 
London.  From  Siemens  and  Halske  Actien  -  Ges., 
Berlin.     Eng.  Pat.  10,S69,  May  25,  1901. 

In  order  to  overcome  the  difficulties  arising  from  the 
infusibility  of  the  rare  earth  metals,  the  filaments  are 
produced  by  mixing  the  metals  with  a  carbide,  the  metal  in 
pulverulent  form  being  mixed  into  a  paste  w'ith  such  a 
proportion  of  an  organic  substance,  preferably  caoutchouc, 
as  will  produce  the  desired  proportion  of  carbide,  the 
plastic  mass  formed  into  mantles,  and  the  latter  heated  to 
incandescence  in  absence  of  air ;  or  the  nitrides  of  the 
metals  are  mixed  with  their  carbides,  and  with  a  suitable 
organic  substance  to  form  a  p.iste,  and  the  filaments  made 
therefrom  heated  until  the  nitrogen  is  expelled  and  a 
mixture  of  metal  and  carbide  is  left. —  H.  B. 

United  States  Patents. 
Peat ;  Converting into  Fuel.     J.  O.  Green  and  H.  T. 

Martin,   Whitewater,  Wis.      U.S.  Pat.  700,190,  May  20, 

1902. 
The  peat  is  first  dried,  and  then  simultaneously  ground, 
heated,  and  compressed. — R.  S. 

Peat     Briquettes;     Manufacturing    .       E.    Helbing, 

Wandsbeck-Hamburg,    Germany.       U.S.    Pat.    700,421, 
May  20,  1902. 
The  peat  is  mixed  with  milk  of  lime  and  manganese  oxide, 
or  any  other  material  capable   of  generating  oxygen.     The 
mixture  is  then  pressed  in  moulds  and  dried. —  R.  S. 
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Artificial  Fuel.  A.  E.  Tucker,  Birmingham,  and  C.  Cory, 
Swansea.     U.S.  Pat.  700,389,  May  20,  1902. 

See  Eng.  Pat.  4830,  1901  ;  this  Journal,  1902,  459.— E.  S. 

Burner  ;  Oil  Injector .     W.  Plotts,  California. 

U.S.  Pat.  698,553,  April  29,  1902. 

An  oil  burner  in  which  the  oil  is  injected,  by  means  of  a 
steam-jet,  into  the  combustion  chamber  beneath  a  boiler, 
the  pressure  within  the  boiler  controlling  automatically  the 
supijlies  of  steam  and  oil  to  the  burner. — H.  B. 

Furnace.    C.  W.  Stauss,  Berlin.     U.S.  Pat.  69.5,503, 
March  18,  1902. 

The  fuel  is  admitted  from  a  feeding  hopper  to  a  vertical 
gasifying;  chamber,  beneath  which  is  an  inclined  grate. 
One  side  of  the  gasifying  chamber  is  formed  of  a  vertical 
hinged  jjrid,  through  which  air  is  admitted,  under  pressure, 
to  the  chamber  and  also  to  the  grate.  A  firebrick  bridge  is 
situated  directly  over  the  grate,  and  forms  the  side  of  the 
chamber  opposite  to  the  hinged  grid.  The  grate  is  raised 
and  lowered  by  chains  operated  mechanically. — R.  S. 

Furnace.    A.  J.  F.  Miller,  Centralis,  111.     U.S.  Pat. 
695,750,  March  18,  1902. 

The  side  and  end  walls  of  the  furnace  are  each  provided 
with  a  horizontally  disposed  chamber,  having  a  horizontal 
top  wall  and  an  inclined  base  wall.  The  inner  side  of  each 
chamber  is  formed  of  a  metallic  perforated  plate  resting  on 
supporting  lugs.  Air  passes  upwards  from  beneath  the 
grate  bars  into  these  chambers,  and  escapes  partly  through 
the  openings  in  the  side  and  end  plates,  and  partly  through 
the  openings  formed  between  the  tops  of  these  plates  and 
the  walls  of  the  chamber. — K.  S. 

Furnaces ;   Heating  — .     L.  S.  Baker,  Mich. 
U.S.  Pat.  696,791,  April  1,  1902. 

An  external  casing,  square  or  rectangular  in  form,  is 
provided  at  the  bottom  with  an  ash-pit,  above  which  is 
a  "  fire-pot."  Over  the  "  fire-pot "  is  a  combustion  chamber, 
into  the  centre  of  which  descends  a  tube  which  is  continued 
upwards  and  outwards  through  the  casing  and  serves  as  a 
magazine  passage  for  fuel.  Above  the  combustion  chamber 
are  two  superposed  heating  chambers,  through  whicli  pass 
four  smoke-pipes,  one  near  each  corner.  These  pipes  lead 
from  the  top  of  the  combustion  chamber  to  a  central 
smoke-dome. — R.  S. 

Carburetter.     O.  A.  Lane  and  H.  A.  Davenport,  Adrian, 
Mich.     U.S.  Pat.  696,457,  April  1,  1902. 

The  type  of  carburetter  is  one  in  which  a  liquid  hydro- 
carbon is  vaporised  in  a  retort,  and  the  vapour  obtained  is 
mixed  with  oil,  through  which  air  is  forced.  At  the 
commencement  of  operations,  some  of  the  air  above  the 
liquid  in  the  oil-tank  is  allowed  to  escape.  This  air  is 
charged  with  hydrocarbon  vapour,  and  is  led  past  a  needle- 
valve  to  a  casing  beneath  the  retort,  receiving  on  its  way 
a  supply  of  air  through  adjustable  openings,  covered  with 
a  hood,  in  the  tube.  The  vapour  mixture  is  ignited  above 
a  gauze  diaphragm.  When  the  retort  is  hot  enough,  the 
outlet  of  a  tube  dipping  to  the  bottom  of  the  oil-tank,  is 
opened,  and  the  oil  admitted  to  the  retort.  The  vapour 
produced,  passes  through  a  valve,  is  mixed  with  air  entering 
through  special  openings,  and  led  to  the  supply-pipe. —  R.  S. 

Furnace;    Electric  .     F.  Morani,    Rome.     U.S.  Pat. 

701,218,  May  27,  1902. 

See  Eng.  Pat.  10,580,  1900;   this  Journal,  1901,  588. 

— G.  H.  R. 

Apparatus  for  Proportioning  and  Mixing  Gas  [for  Gas 
Engines,  Furnaces,  Sic.].  H.  Pettiboue,  New  Rochelle, 
N.Y.     U.S.  Pat.  696,107,  March  25,  1902. 

The  apparatus  comprises  three  superimposed  chambers, 
the  top  and  bottom  chambers  receiving  supplies  of  producer- 
gas  and  water-gas  respectively,  and  the  nuildle  one  acting 
as  a  mixing-chamber.  In  each  of  the  two  partition-plates 
between  the  chambers  is  a  central  valvc-openiug  and  seat. 


in  which  a  cylindrical  valve,  closed  at  the  bottom,  a 
having  rectangular  openings  in  the  sides,  works  up  a 
down,  for  regulating  the  admission  of  the  gas  to  the  mixi 
chamber.  On  the  top  of  the  apparatus  is  a  floating  gi 
holder,  to  which  is  attached  a  rod  that  passes  centrally  do' 
through  the  apparatus  and  is  attached  to  each  of  the  valve 
a  branch  pipe  from  the  main,  which  conducts  the  mix 
gases  away  from  the  middle  chamber,  enters  the  g:i 
holder,  so  that  the  latter  rises  and  falls  accordinf  to  t 
pressure  in  the  main.  The  valves  are  thus  opened  or  clos 
according  to  the  consumption  of  the  mixed  gases. — 11.  B. 

Oil  Atomizer  and  Mixer  for  Vapor- Engines.  A.  D.  Pa 
and  G.  Wood,  New  Jersey.  U.S.  Pat.  696,187,  March  ! 
1902. 

Within  a  cylindrical  oil  containing  chamber,  having  an  a 
inlet  and  a  vapour  outlet,  a  perforated  cylindrical  sere 
rotates  on  a  horizontal  shaft.  The  screen  is  surrounded  \ 
a  rotatable  metal  cylinder,  having  apertures  coinciding  wi 
the  air  inlet  and  vapour  outlet  of  the  chamber,  and 
turning  this  cylinder,  the  inlet  and  outlet  may  be  opened 
closed  to  any  desired  extent.  The  vapour  outlet  cooimu 
cates  with  a  heated  vaporising  chamber,  which  is  conUTOl 
to  the  piston  chamber  of  the  engine,  the  vaporising  chanil 
being  provided  with  a  rotary  mixing  fan.  \\'^hen  ( 
apparatus  is  in  use,  the  cylindrical  screen  rotates,  its  \a^ 
side  being  always  immersed  in  the  oil ;  at  each  stroke' 
the  piston,  air  is  drawn  through  the  screen,  carrying  ( 
spray  of  oil  into  the  vaporising  chamber,  whence  it  pa<^ 
into  the  piston  chamber. — H.  B.  | 

I 

Gas-Purifier   [Naphthalene  Extractor'].    J.  S.  Donobi 

Georgetown,  D.C.     U.S.  Pat.  695,875,  March  18,  1902 

Fkom  the  cover  of  a  closed  box  a  vertical  chamber  depen 
having  an  open  bottom,  which  is  immersed  in  "  beozin 
other  naphthalene-arresting  liquid."  A  steam-pipe  pas 
into  the  chamber  through  the  cover,  and  the  gas-sup 
pipe  enters  it  laterally.  The  box  is  provided  with 
outflow-pipe  for  the  purified  gas,  an  overflow-pipe  for 
liquid,  a  capped  opening  for  pouring  in  the  liquid,  a  d^ 
for  cleaning  the  apparatus,  a  bye -pass  and  valves. — H.  B 

Lamp  ;  Alcohol .    S.  Stcrnau  and  L.  Strassburger,  > ^ 

York,  U.S.  Pat.  696,507,  April  1,  1902. 

The  alcohol  reservoir  is  covered  by  a  horizontal  partit 
which  carries  a  fixed  vertical  tube,  acting  as  the  reguliit 
tube.     Within  this  tube  are  two  concentric  tubes,  vertu 
adjustable  by  a  rack  and  pinion  device.     In  the  lower 
of  the   annular  space  between  these  concentric  tube^ 
arranged  one  or  more  wicks  dipping  into  the  alcohol,  w  I 
the  upper  part  is  filled  with  an  incombustible  material,  si 
as  asbestos. — R.  S. 

Lamp;  Hydrocarbon   [Incandescence] .     T.  H.  H! 

Northboro',  Mass.     U.S.  Pat.  700,475,  May  20,  190:;. 

The  lamp  consists  of  a  burner ;  a  vaporising  cham 
situated  above  the  burner ;  a  tube  extending  centrally  Cr 
the  bottom  of  the  chamber  to  the  mixing  chamber  of 
burner ;  a  mantle  arranged  round  the  tube  ;  a  valve  wit 
the  vaporising  chamber,  controlling  the  oil  supply  theri 
a  diaphragm  forming  the  top  of  the  vaporising  chamber, 
connected  to  the  valve  so  that  the  latter  may  be  cl'- 
automatically  when  the  pressure  within  the  chamber  r 
unduly  ;  and  a  rod  extending  from  the  valve  down  tbri" 
the  tube  to  an  operating  handle  at  the  foot  of  the  buruir 

— n.  1 

Lamps;  Method  of  Treating  Ballast    ]Virea  for  El'' 

.  H.  N.  Potter,  Pittsburg,  U.S.A.  U.S.  Pat.  63'J.: 

May  6, 1902. 
In  treating  ballast  wires,  for  use  with  lamps  of  the  Ni 
type,  so  as   to   obtain  a  ballast   device  the   tcmperatui 
which  will  increase  uniformly  throughout  its  length  on 
passage   of   a  current,  the  wires   are  to  be  heated,  in  » 
presence  of  a  compound  containing,  as  one  of  its  constitueli 
the  material  of  which  the  wires  are  composed,  to  suf  * 
temperature  as  to  produce  a  deposit  of  the  material  npon  t 
wires.     For   example,  iron  wire  is  enclosed  in  a  cBaar 


i  J  use  30, 18020 
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.rotsinin^  iron  tetracarbonvl,  Fe  (C0)4,  and  a  current  is 
assed  through  it  so  as  to  produce  a  deposit  of  iron  on 
jiewire:  any  inequalities  in  the  wire  are  thereby  adjusted, 
|i  the  hotter  portions,  which  have  tlie  greater  resistance, 
bceive  the  greater  amount  of  deposit. — H.  B. 

Incandescent  Vapour- Burner  [Lamp'].     E.  L.  Fee, 
Warren,  Ind.     U.S.  Pat.  7UO,634,  May  20,  1902. 

HE  burner  and  globe  are  suspended  by  a  tubular  support, 
iiwn  through  -n-bich  the  gasoline-supply  pipe  passes  to  a 
Ive-oasing  attached  to  the  lower  portion  of  the  burner, 
•om  the  valve-casing,  in  which  is  situated  a  valve  for  con- 
!)Uing  the  gasoline  supply,  an  oil  tube  rises  alongside  the 
Imer  or  burners,  and  is  formed  into  a  vaporising  coil  at  its 
per  portion,  adjacent  to  the  tops  of  the  mantles  :  it  then 
scends,  and  has  its  exit  orifice  directed  into  the  open  end 
a  curved  mixing-tube  which  communicates  with  a  chamber 
!the  base  of  the  burner-tube. — H.  B. 

■etylene  Gas  Generating  Apparatus.     P.   Bucher,  Mann- 
heim, Germany.     U.S.  Pat.  700,405,  May  20,  ly02. 

IS  is  amechanically-fel  earbide-to-water  appar.itus.  The 
i'bide  is  carried  in  a  number  of  boxes,  each  separatelv 
i)ported  on  a  horizontal  bar.  The  boxes  are  so  arranged 
i,t  they  tend  to  swing  down  until  they  come  beneath  a 
liending  partition  in  the  water  reservoir  into  a  closed 
'lerating  space  ;  but  they  can  be  retained  above  the  water- 
,el  in  the  open  half  of  the  reservoir  by  means  of  hooks  and 
,'S.  Each  box  has  its  own  eye  ;  the  hooks  are  fixed  to  an 
•lillating  rod,  which  is  operated  by  the  movements  of  the 
'der  bell;  while  the  said  hooks,  being  curved  and  of 
idnally  increasing  length,  release  one  box  in  succession 
i'h  time  the  bell  falls.— F.  H.  L.  ! 


III.-DESTEUCTIVE  DISTILLATION. 
TAE  PRODUCTS.  PETROLEUM. 

ijrofeum;  Synthesis  of  Varieties  of .     Contribution 

)  the    Theory  of   Formation    of   Natural    Petroleum 
'.  Sabatier  and  J.  B.  Senderens.     Comptes  Rend.  ,134, 

21],  1185—1188. 

I 
tf  liquid  obtained,  along  with  ethane,  when  hydrogen 

«■  acetylene  are  passed  over  reduced  nickel  below  180  C. 
c  sists  almost  entirely  of  paraffin  hydrocarbons  ;  and  in 
d  iity,  boiling  points,  and  other  physical  characters,  it 
r-  mbles  very  closely  American  petroleum.  Pure  acetylene, 
p  ed  over  reduced  nickel,  has  been  shown  by  Moissan 
a  lloureu  to  become  incandescent,  and  to  yield  carbon, 
h  rogen,  and  benzene  hydrocarbons.  If  a  long  column  of 
n  el  be  used,  the  farther  portions  cause  the  reaction  of 
tl  hydrogen  on  the  benzene  hydrocarbons  ;  and  if  the 
lijd  products  of  this  reaction  be  vaporised,  and  passed, 
tc.ther  with  hydrogen,  over  reduced  nickel  at  180°  C,  a 
It  are  of  paraffin  and  derivatives  of  cyclohexane  con- 
st tes  the  liquid  portion  of  the  product,  similar  to 
C|:asian  petroleum.  If  the  second  passage  over  nickel 
b('arried  out  with  the  metal  above  300°  C,  the  cyclo- 
hf  ne  derivatives  are  in  part  decomposed,  and  the  liquid 
pr  uot  resembles  Galician  petroleum.  The  author  con-  , 
•i'ts  that  natural  petroleum  may  have  been  formed  from  ] 
hj^ogen  and  acetylene,  produced  by  the  reaction  of  alkali 
or  kali-earth  metals  and  carbides  on  water,  meeting  with 
n  Uic  nickel,  cobalt,  or  iron,  and  producing,  according  to 
Ih  proportions  and  to  the  temperature  of  the  reaction, 
ns  ifius  alone,  or  mixtures  of  paraffins  and  cyclic  hydro- 
'  '08,  as  in  the  above  experiments. — J.  T.  D. 

thylindenes  from  Coal-Tar.   J.  Boes.   Ber.,  1902,  35, 
[10],  1762— 1764. 

Ti|  mixture  of  metbylindenes  obtained  from  the  coal-tar 
frsilon  boiling  at  200°— 210°  C,  freed  from  acid  and  basic 
oillwas  oxidised  by  boiling  for  some  time  with  dilute  nitric 
ac  On  evaporation,  an  acid  mixed  with  a  tarry  residue 
ws[)btained.  The  former  consisted  of  a  mixture  of  hemi- 
niVtio  and  trimelliiic  acids.  The  two  tricarboxylic 
ac'  would  be  derived  from    the   4    (7)    and   the    5    (6) 


metbylindenes  (Moschner's  nomenclature).  Probably  all 
the  four  metbylindenes  theoretically  possible  are  present  in 
the  fraction,  since  their  separation  is  not  possible,  owing  tO' 
the  slight  differences  between  their  boiling  points  and  the 
melting  points  of  their  picrates.— T.  A.  L. 

Hydrocarbons ;    Action    of  Nitro  -  Sulphuric    Acid    on 
Saturated .     W.  Markownikofif.  Ber.,  35,  [9],  1584. 

The  author  replies  to  recent  statements  of  Zaloziecki  and 
Frasch  (Ber.,  35, 380),  that  Galician  petroleum  is  attacked  by 
nitro-sulphuric  acid  yielding  nitro  derivatives,  contrary  to 
the  author's  view.  He  now  asserts  that  nitro-sulphuric  acid 
(2  vols.  HjSO^  +  1  vol.  HXO3,  sp.  gr.  1  ■  5.5,  is  considered  as 
a  solution  of  HO.SOo.ONOj  in  concentrated  sulphuric 
acid)  has  no  action  at  the  ordinary  temperature  on  pure 
sat\irated  hydrocarbons  (paraffins  and  polymethylenes) ,  and 
only  at  higher  temperatures,  varying  with  the  molecular  size 
and  structure,  does  any  action  take  place.  The  author 
attributes  the  formation  of  nitro-compounds  in  the  experi- 
ments of  Zaloziecki  and  Frasch  to  the  presence  of  aromatic 
hydrocarbons  in  Galician  petroleum,  as  shown  by  Lachovicz, 
and  identifies  some  nitro-corapounds  prepared  by  himself 
in  the  purification  of  saturated  hydrocarbons  by  means  of 
nitro-sulphuric  acid  with  metadinitrobenzene.  In  conclu- 
sion, the  author  points  out  that  nitric  acid,  sp.  gr.  1-53,  acts 
differently  to  the  nitric  sulphuric  acid  mixture  on  the  above 
hydrocarbons,  a  reaction  commencing  at  10"  and  soon 
becoming  violent. — W.  H.  B. 

Ukitbd  States  Patent. 

Distilling    Apparatus.     J.   S.    Roake,   Xew    York.     U.S. 
Pat.  700,374,  May  20,  1902. 

More  particularly  for  use  in  the  distillation  of  wood,  for 
obtaining  turpentine,  pyroligneous  acid,  and  other  products. 
The  vapour  pipe  leading  from  the  retort  to  the  worm  is 
combined  with  a  chamber  of  greater  cross- sectional  area 
than  the  pipe,  to  facilitate  the  deposition  of  heavy  entrained 
matters,  by  reason  of  the  slower  movement  of  the  vapours 
through  the  chamber.  A  number  of  open-work  trays, 
adapted  to  contain  a  reagent,  such  as  lime,  are  enclosed  in 
the  chamber  one  above  the  other,  each  tray  consisting  of  a 
series  of  annular  troughs  furnished  with  alternately 
arranged  annular  fins. — B.  A. 

IV.-COLOURING  MATTERS  AND 
DYESTUPFS. 

Triphenylmethdne   and  Concentrated  Sulphuric  Acid.     A. 
Baeyerand  V.  Villiger.     Ber.,  1902,  35,  [10],  1754. 

The  authors  have  been  informed  by  Kehrmann  and  O. 
Fischer  that  their  statement  regarding  the  yellow  colour  of 
the  solution  of  triphenylmethane  in  concentrated  sulphuric 
acid  (this  Journal,  1902,  607)  is  incorrect.  The  yellow 
colour  is  due  to  the  presence  of  anthracene,  which  is 
always  formed  when  triphenylmethane  is  prepared  by  the 
Friedel-Craft's  synthesis. — T.  A.  L. 

Triphenylmethane.     F.    Ullmann.     Ber.,  1902,   35,    [10], 
1811—1813. 

AccoBDiNG  to  Baeyer  and  Villiger  (this  Journal,  1902, 
607),  triphenylmethane  dissolves  to  a  yellow  solution  in 
concentrated  sulphuric  acid,  and  is  precipitated  unchanged 
on  adding  water.  They  ascribe  the  solubility  to  the  basic 
properties  of  the  hydrocarbon,  which,  as  a  halochromic 
substance,  forms  coloured  salts.  [See  also  abstract,  Baeyer 
and  Villiger  above.]  This  view  is  opposed  to  that  of  Kehr- 
mann, who  assumes  a  quinonoid  structure  for  the  triphenyl- 
carbinol  salts  corresponding  to  the  formula — 


CjH; 


/^•\=/\ci 


Triphenylmethane  would  not  be  capable  of  an 
salt  formation. 
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On  repeating  Baever  and  Villijier's  experiments,  the 
iiiithor  finds  that  the  yellow  colour  b  due  to  an  impuntv, 
or  to  a  by-reaction.  Chemically  pure  triphenylmethane 
does  not  dissolve  in  pure  concentrated  sulphuric  acid  (sp. 
cr.  1  •S4),  and  the  fihered  liquid  does  not  become  turbid  on 
dilution  with  water.  On  the  other  hand,  the  hydrocarbon 
is  readily  soluble  in  fuming  sulphuric  acid  at  15°  C,  yield- 
in"  an  easily  soluble  sulphonic  acid.  This  solution  on  long 
standino,  also  turns  yellow.  When  triphenylmethane  js 
alloTved  to  remain  in  contact  with  concentrated  sulphuric 
acid  for  some  time,  the  liquid  gradually  assumes  the  same 
yellow  colour  that  a  solution  of  tripheuylcarbinol  in  sul- 
phuric acid  does,  but  the  whole  of  the  hydrocarbon  does 
not  disappear,  and  no  precipitate  is  obtained  on  adding 
water  to  the  filtrate.  On  warming  triphenylmethane  with 
concentrated  sulphuric  acid  to  about  80°  C,  oily  drops  are 
formed  which  dissolve  with  a  yellow  colour.  After  diluting 
with  water,  a  slight  turbidity  is  observed,  and  a  small 
quantity  of  a  substance  is  formed  which,  after  extraction 
with  ether,  dissolves  in  sulphuric  acid  with  a  yellow  colour. 
Tripheuylcarbinol,  on  the  other  hand,  when  similarly  treated, 
is  precipitated  from  the  yellow  solution  unchanged.  When 
triphenylmethane  is  mixed  with  a  trace  of  tripheuylcarbinol 
or  tripheuylehloromethane,  and  treated  with  fuming  6ul- 
phuric  acid,  an  intensely  yellow  solution  is  at  once  formed. 
Dilute  sulphuric  acid  (7.5—80  per  cent.)  dissolves  tripheuyl- 
carbinol with  the  characteristic  yellow  colour,  whilst 
triphenylmethane,  even  after  boiling  for  a  short  time, 
remains  unchanged. 

It  would  appear  that  the  behaviour  of  triphenylmethane 
is  not  opposed  to  the  assumption  that  the  yellow  carbinol 
compounds  have  a  quinonoid  structure.  The  reactions  of 
triphenylmethane  agree  with  those  of  the  leucoamino- 
triphenylmethane  dyestuffs,  which  dissolve  to  colourless 
solutions  in  concentrated  sulphuric  acid.  The  corre- 
sponding dyestuff  bases,  on  the  other  hand,  dissolve  to  pure 
golden-yellow  solutions,  exactly  like  triphenylcarbinol. 

— T.  A.  L. 

Azoxy-Benzenes ;  Uydroxylated .  E.Bamberger.    Ber., 

35,  [9],  1614. 
Thehe  are  now  known   four  different  hydroxy-azoxy-ben- 
zenes,  viz. : — 

I.  Para-hydroxy-azoxy -benzene,  m.  pt.  145°,  prepared 
by  Kekule  and  Hidegh  from  para-hydroxy-azobenzene  and 
PCI5   (Ber.,   3,   235  ;  Wallach  and  Kiepenheuer,  Ber.,  M, 

2617). 

II.  Para-hydroxy-azoxy-beuzene,  m.  pt.  156 — 156* 5°, 
from  nitrosobenzene,  Bamberger  (Ber.,  35,  1610).     ^ 

III.  Oitho-hydroxy-azoxybenzene.m.pt.  75-0— 76  ,  from 
nitrosobenzene,  Bamberger  (Ber.,  35,  1010).  ^ 

IV.  Isoortho-hydroxy-azoxy-benzene,  m.pt.  108 — 108-5  , 
from  nitrosobenzene,  Bamberger  (Ber.,  35,  1610). 

The  two  latter  are,  in  the  author's  opinion,  spacially  re- 
lated to  each  other ;  thus — 
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They  possess  similar  chemical  properties  :  e.g.,  both  dis- 
solve in  caustic  soda  and  are  reprecipitated  by  acids  un- 
changed ;  are  oxidised  by  permanganates  to  isodiazotates ; 
are  reduced  by  zinc  and  ammonium  chloride  to  ortho-amino- 
phenol  and  aniline,  and  by  cold  sulphuric  acid  to  ortho- 
hydroxy-azobenzene  ;  combine  with  diazo-beuzene  acetate, 
forming  azo-azoxy  derivatives  (melting  at  145—145-5°  and 

124 124 -.5°  respectively),  which  belong  to  a  new  class  of 

dyestuffs,  and  yield  acetyl  derivatives,  ai-etyl  ortho-hydroxy- 
azoxy-benzene,  melting  at  56—57°.  The  differences  are  of 
a  dynamic  nature,  the  iso  variety  reacting  in  all  cases  with 
less  speed  than  its  isomer. 

The  similaritv  between  III.  and  IV.  is  not  shared  by  the 
isomers  I.  and"ll.,  and  the  difference  is  indeed  so  great 
that  the  author  does  not  consider  X.  to  be  a  true  para- 
hydroxy-azoxy-benzene.      The  isomer  II.   is   dissolved   by 


alkalis,  oxidised  by  permanganate  to  isodiazotate,  and  yield 
nn  acetyl  derivative,  whereas  the  isomer  I.  enters  into  non. 
of  these  reactions,  nor  does  it  combine  with  p-nitro-phenyl 
hydrazine.— W.  H.  B. 

Calechin.    St.  v.  Kostaneoki  and  J.  Tambor.    Ber.,  1902,35 
[10],  1867—1869. 

The  authors,  in  taking  up  the  investigation  of  catechin,  arriv 
at  a  ditferent  formula  from  that  given  by  previous  ob.serverr 
the  one  they  find  being  nearest  to  that  of  Svanberg  ( Annalec 
24,  215),  who  was  the  first  to  study  this  substance,  li 
the  action  of  dimethylsulphate  on  catechin  they  obtaii 
catechin  tetramethyl  ether  having  the  formula  C|5H».,0, 
From  this  it  follows  that  anhydrous  catechin  has  th 
formula  CisHnO,;,  whilst  the  product  crystallised  from  watt 
has  the  formula  C,jH,jOu  +  4H5O.  Catechin,  when  boile. 
with  an  excess  of  acetic  anhydride  and  anhydrous  sodiui 
acetate,  gives  penta-acetyl-catechin,  C,5H90(OC2H3(  Ij 
melting  at  131°  C.  Catechin  probably- contains  a  curaaran- 
or  a  chroman — ring. — T.  A.  L. 

Dihydroxyjiuorescems  and  Dihydroxyeosins.      C.  Liebei 
mannaud  F.  Wolbling.     Ber.,  1902,  35,  [10],  1782— ITS' 

The    authors    have    prepared    a    number    of    dihydroxA 

fluoresceins  and  dihydroxyeosins,  in  order  to  compare  th 

differences  in  shade  (C.  Liebermann,  Ber.,  34,    lil40;  tbi 

Journal,  1901,  569)  caused  by  altering  certain  substituen' 

in  one  particular  class  of  dyestuffs.     The  compounds  tl^ 

have   selected    seemed  to  be   especially    suitable,   since 

was  to  be  expected   that,   Hke  dihydroxyfluorescein   (1' 

Journal,    1901,    1104),  they  would  be    mordant  dyestul! 

The    authors    have    been  able    in   many   cases    to    dete( 

differences    in    shade :    for    example,   the   introduction  < 

halogen    alters    the    shade    from  yellow   to    red,   or  frol 

less  blue   to   bluer  shades,  in  some  cases   very  diBtinctlj 

although  in  others  the  difference  is  only  very  slight.    Tb 

products   examined    have    been   obtained    by    condensni 

hvdroxyhydroquinone  with  the  anhydrides  of  hemipic  ac> 

l".2-naphthalene  dicarboxylic  acid,  quinolinic  acid,  and   i 

phenyltetrene   dicarboxylic    acid,   so   that,  compared  wii 

the    dihydroxyfluoresceins    from   phthalic   anhydride    a 

hydroxy hydroquinone,  the  new  derivatives  contained  resp. 

tively,  two  methoxyl  groups  in  place  of  two  hydrogen.s,  ;ii 

naphthalene,   pyridine    and    diphenyltetrene,   in    place 

benzene.     The   lirominiition  products  of   these  compouii< 

have  also  been  prepared.     The  non-halogenated  fluoreec,-)i 

are  very  similar  to  one  another.     They  dissolve  in  alcnhi 

with   a    brownish-yellow   colour    and    a    strong  greenis 

fluorescence,  which  is  slightly  increased  on  adding  alcoholi 

ammonia.     On   the   other   hand,  the    solution   in  aqueor 

ammonia  is  red,  whilst  aqueous  alkali  dissolves  them  wit 

a  deep  cherry-red   colour.     This  difference  from  ordinar 

fluorescein   is    characteristic    of    the   dihydroxyfluocescei 

group,  and  is  due  to  the  presence  of  the   two  hydroxvl 

The  alkaline  solutions  show  an  absorption  band  betwee 

D  and  E,  close   to   the  latter,  the  differences  between  th 

\   dyestuffs  only  being  detected  by  exact  measurements.    A 

the   products   are    well   defined   mordant  dyestuffs.     Tlr 

from   naphthalene  dicarboxylic  acid   dyes   alumina  reddt 

and  ferric  oxide  bluer,  and  the  quinolinic  dirivative  dyi 

I   alumina  more  brownish-red  than  dihydroxyfluoresceui.    . 

greater  difference  luight  have  been  expected,  but  apparent! 

the  effect  of  the  colour-forming  group  predominates  on 

that  of  the  substituent  groups.     JIuch  greater  differenci 

are  observable  between  the  dyestuffs  from  tetrachloro-  aa 

dibromo-phthalic  acid,  the  shades  of  the  latter  being  abot 

midway   between    those   of  the    nou-balogcnatcd   and  tl 

tetrachlorinated   dyestuffs.      These   halogenatcd    dyesiuj 

give  similar  shades  to  those  obtained  by  brominating  IB 

dihydroxyfluoresceiu.     These  products,  which   the  autho 

term  dihydroxyeosins  irrespective  of  the  amount  ofbromii 

they  contain,  give  much  bluer  shades  than  the  fluorescein 

but  only  slight  differences  exist  between  the  various  eosii 

themselves.     The  spectrum  of  the  alkaUne  solution,  whi( 

is  red  of  a  bluer  shade  than  that  of  the  uon-halogenali 

products,  shows  a  band  somewhat  nearer  to  I). 

The  dihydroxyfluorescein  from  l.2-naphthalene  dicar 
oxylic   acid   forms    a    reddish-brown    powder,   soluble 
alkali,   with  a   cherry-red  non-fluorescent   colour,  and 
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nmonium  carbonate  with  a  vellowish-greeu  fluorescence. 
In  warming,  or  allowing  the  yellow  solution  in  concentrated 
'ilphuric  acid  to  stand  for  some  time,  it  turns  blue,  and 
■ater  throws  out  a  blue  precipitate,  soluble  in  alkalis  with 
blue  colour,  probably  a  Cicrulem.  The  bromine  com- 
')und  C»,H,2Ur;0-  crystallises  from  dilute  acetone  in  white 
■edles  melting  at  85°  C.  These  crystals,  on  standing,  turn 
ange-vellow,  and.  when  warmed  to  60°  C,  become  a  deep 
)lden  orange,  and  then  melt  at  220° — 230°  C.  Quinolinic 
id  anhydride  (obtained  from  Ali/arin  Indigo  Blue")  gives 
Idihydi-oxyfluorescein  more  soluble  in  water  than  the 
iregoing.  Its  bromine  substitution  product  dissolves  in 
ilash  lye  with  a  bluish-red  colour.  The  dihydroxy 
iioresceio  from  hemipic  acid  anhydride  was  not  obtained 
\  a  pure  state.  The  condensation  product  from  hydroxy- 
droquinono  and  the  anhydride  of  diphenyltetrene  dicar- 
xylic  acid — 

CsHs.CcC.CO^ 

I    I        >o 
CsH^.CiC.CO/ 

ms  a  brick-red  compound,  soluble  in  glacial  acetic  acid 
lohol,  and  acetone,  insoluble  in  water,  chloroform,  and 
'izene.  The  ale  jholie  solution  shows  a  greenish-yellow 
(Drescence,  whilst  the  alkaline  solution  is  cherry-red.  The 
limine  derivative  is  a  well-crystallised  product. — T.  A.  L. 

iistazarin.  C.  Liebermann  and  W.  Ilohenemser.  Ber., 
I  190^,  35,  [10],  1778—1781. 

5b  the  purpose  of  making  certain  comparative  dye  tests 
lis  Journal,  1902,  768),  the  authors  have  identified 
Todzinski's  product  from  veratrol  (Ber.,  28,  118) 
h  that  obtained  by  Liebermann  from  pyrocatechol 
;  i  phthalic  anhydride.  The  statements  of  Loretan 
lardiog  Hyfttazarin  dimethyl  ether  from  dimethoxy- 
Izoylbenzoic  acid  are,  in  the  main,  correct,  but  the 
tbors  find  that  his  instructions  for  the  hydrolysis  of 
t  product  to  Hystazarin  must  be  corrected.  The  ether 
I  Hires  heating  for  about  10 — 20  minutes  with  40  times 
i  weight  of  concentrated  sulphuric  acid.  The  brownish 
tlculent  mass  precipitated  with  water  is  extracted  with 
tjiene,  and  the  insoluble  portion  crystallised  from  glacial 
»;tic  acid.  The  Hystazarin  so  obtained  forms  yellowish- 
liivn  needles,  which  do  not  melt  at  260'  C.  The 
f  luct  agrees  in  its  properties  with  Liebermann's  pre- 
pjition  ;  Loretan  had  an  impure  product  under  examina- 
t  .  The  substance  extracted  by  toluene  proved  to  be 
/larin.  As  a  matter  of  fact,  Lagodzinski's  Hystazarin 
e  '.I  contains  no  Alizarin.  The  authors,  however,  find 
ti  the  prolonged  heating  with  sulphuric  acid  of 
titazarin  prepared  by  either  method  yields  a  not  incon- 
silrable  amount  of  Alizarin.  Presumably,  when  Hystazarin 
is'eated  with  concentrated  sulphuric  acid  to  200'  C,  it 
domposes  into  phthalic  anhydride  and  pyrocatechol, 
»i;h  then  recombine  to  form  the  more  stable  product, 
^varin.  Hystazarin  is  best  prepared  by  heating  30  grms. 
oijyrocatechol,  42  grms.  of  phthalic  anhydride,  and  300 
g;s.  of  concentrated  sulphuric  acid  at  180° — 200°  C. 
fc  ibout  half  an  hour,  until  the  reaction  ceases.  The  melt 
isjen  poured  into  cold  water,  and  the  bulky  Mack  precipi- 
t»^  extracted  with  boiling  water,  dissolved  in  very  dilute 
acj  ous  alkali,  and  the  Hystazarin  and  Alizarin  precipitated 
W|  acid.  After  filtering  and  washing  free  from  acid,  the 
re'j  ue  is  dissolved  in  alcohol,  evaporated  to  dryness, 
ai.extracted  with  boiling  toluene,  the  Hystazarin  which 
tejiins  undissolved  being  crystallised  from  boiling  glacial 
acfcacid.  From  the  above  quantities  there  were  obtained 
6  ims.  of  Hystazarin  and  1  grm.  of  Alizarin. 

he  authors  also  find  that  although  Alizarin  is  stable  to 
•ujauric  acid  at  200°  C,  when  heated  to  235°  C.  it  is  con- 
ve!;d  into  Purpurin  (1.2.4-trihydroxyanthraquinone), 
so  died  native  Purpurin,  which  can  be  separated  from 
A.irin  by  reason  of  its  greater  solubility  in  toluene.  The 
cojse  of  the  reaction  is  followed  by  observing  the  colour 
of  le  alkaline  solution.  With  5  grms.  of  Alizarin  about 
■3  hours  are  required.  The  Purpurin  was  identified  by 
'e  test,  by  spectroscopic  examination,  and  by  the 
lity  with  which  its  red  alkaline  solution  became 
cobletely  decolorised  on  exposure  to  light  and  air. 

— T.  A.  L. 


ExGLiSH  Patents. 

Mono-alphyl-alpha    (1)   Naphthylamine    Alpha  (4)    Sul- 

phonic    Acids  ;  Manufacture  of .      G.  W.  Johnson, 

London.  From  Kalle  and  Co.,  Biebrich-on-the-Khine, 
Germany.     Eng.  Pat.  12,326,  June  17,  1901. 

See  Fr.  Pat.  311,838  ;  this  Journal,  1902,  40.— T.  A.  L. 

Indoxyl  Dirivatives  [Indigo  Dycstuffs']  from  Aromatic 
Glycocolh  their  Homologues  and  their  Sulislifution  Pro- 
ducts ;  Production  of  .     G.    W.   Johnson.   London. 

From  the  Deutsche  Gold  und  Silber-Scheide-Anstalt 
vorm.  Bossier,  Frankfort-ou-the-Main,  Germany.  Fug. 
Pat.  13,059,  June  26,  1901. 

See  Fr.  Pat.  312,763  ;  this  Journal,  1902,  111.— T.  A.  L. 

Azo-dyestuffs ;     Manufacture    of    Substantive    .     O. 

Imray,  London.  From  the  Society  of  Chemical  Industry 
in  Basle,  Basle,  Switzerland.  Eng.  Pat.  5895,  March  10, 
1902. 

A  MiXTiKE  of  equimolecular  proportions  of  2.4'.2'-amino- 
naphthol  sulphonic  acid  and  p-amino-acetanilide  is  treated 
with  phosgene  in  aqueous  solution  when  /)-acetamino- 
phenylhydroxynaphthylurea  having  the  formula  2.4.2'- 
SO;,H.OH.C,aHi.NH.CO.NH.C6Hj.NHCOCH3.1.4  is 
obtained.  In  place  of  phosgene,  thiophosgene  may  he 
employed  when  the  corresponding  thiourea  is  formed.  The 
product  is  employed  as  a  dyestuff  component  for  combina- 
tion with  diazo  or  tetrazo  compounds  which  arc  stable  to 
acids  and  tolerably  fast  to  light.  For  example,  the  dyestuff 
from  diazotised  p-amino-acetanilide  and  the  above  described 
compound  gives  bluish  scarlet  shades  on  unmordanted 
cotton.  The  dyestuff  when  boiled  with  dilute  soda  lye  splits 
up  into  /)-phenylene  diamine,  acetic  acid,  carbon  dioxide 
and  the  azo-dvestuff  having  the  formula  2.4'.2'.NHo.OH. 
SOaH.CioHj.N-.N.CsHj.NHj.— T.  A.  L. 

Colouring    Matters    [Azo    Dyestuff's]     Directly    Dyeing 

Cotton;   Manufacture   of  .     C.    D.   Abel,   London. 

From  the  Actien-Gesellschaft  fiir  Anilin-Fabrikation 
Beriin.     Eng.  Pat.  13,377,  July  1,  1901. 

See  Fr.  Pat.  307,719  ;  this  Journal,  1902,  45.— T.  A.  L. 

Gallocyanines  [O.razine  Dyestuffs]  •  Manufacture  of  New 

Leuco-derivativcs  of .     ( ).   Imray,   London.     From 

the  Dye  Works  formerly  L.  Durand,  Huguenin  and  Co., 
Basle,  Switzerland.  Eng.  Pa;.  4552,  Feb.  22,  1902. 
When  a  Gallocyanine  is  condensed  with  a  phenol  such  as 
resorcinol,  a  leuco  compound  is  obtained  insoluble  in  sodium 
acetate.  If  a  phenol  sulphonic  acid  be  employed  or  if  the 
above-mentioned  products  be  sulphonated,  derivatives  are 
obtained  soluble  in  sodium  acetate  both  in  their  leuco  form 
and  after  oxidation  (Eng.  Pats.  24,802  of  1893  and  15,064 
of  1894;  this  Journal,  1894,247  and  1055).  The  patentees 
now  find  that  leuco  derivatives  of  Gallocyanines  are  formed, 
soluble  in  sodium  acetate  as  are  also  their  products  of  oxida- 
tion, when  resorcinol  is  condensed  with  the  gallocyanines 
obtained  by  reacting  with  a  nitroso-alkylbenzylaniline 
sulphonic  acid  on  gallic  acid  or  its  derivatives  such  as 
Gallamic  acid,  ethers  of  gallic  acid  and  gallanilide  or  with 
the  sulphonated  Gallocyanines  obtained  by  sulphonating  the 
Gallocyanines  from  nilroso-dipheuylamine  hydrochloride 
and  gallic  acid  or  its  derivatives  as  above.  Hence  the 
introduction  of  a  snlphonic  acid  group  renders  in  all  cases 
the  derivatives  soluble  in  sodium  acetate. — T.  A.  L. 

Blue   Dyestuff  [Sulphide   Dyestuffs']  from    Para-amido- 

para-oxydiphenylamine  ;     Manufacture   of  a    .     O. 

Imray,  London.  From  The  Farbwerke  Hoechst,  Hoechst 
a/Main,  Germany.  Eng.  Pat.  14,081,  July  10,  1901. 
A  BRIGHT  indigo-blue  dyestuflF,  soluble  in  sodium  sulphide 
or  hydrosulphide,  is  obtained  by  the  prolonged  action  of 
sulphur,  sodium  sulphide,  and  soda  lye  on  p-am'mo-p- 
hydroxydiphenylamine  at  100 — 130°  C.,  in  a  vessel  pro- 
vided with  a  reflux  condenser.  The  leuco  compound  first 
formed  is  subsequently  oxidised  in  a  solution  of  soda  lye 
by  a  current  of  air.  The  dyestuff,  when  dry,  forms  a 
bronzy  blue-black  powder,  insoluble  in  water  and  the  usual 
solvents. — T.  A.  L. 


856 


JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[June  30, 1902. 


French  Patents. 

2fUro-Compounds ;    Process  for    the   Eeduction   of . 

Buebringer  and  Sons.     Fr.  Pat.  316,193,  Nov.  23,1901. 

See  Eng.  Pat.  25,100,  1901  ;  this  Journal,  1902,  260. 

_G.  H.  R. 

Alhyl-Auramines  [Diphenylmethane  Dyesliiffs']  ;  Manufac- 
ture of  .      Cie.  Parisieniie  de  Coul.  d'Aniline.     Fr. 

Pat.  316,915,  Dec.  14,  1901. 

AuKAMiNK  base  (tetrametbyldiamino  -  diphenjlmethane 
imine)  is  alkylated  by  boiling  with  ethyl  iodide  in  benzene 
solution  in  presence  of  zinc  o.xide.  The  ethyl-auramine  so 
obtained  crystallises  from  alcohol  in  thin  prisms  melting  at 
131°  C.  The  product  dyes  cotton  mordanted  with  tannin 
and  tartar  emetic  a  greenish  yellow  shade.  Similar  deriva- 
tives  can  be  obtained  by  employing  other  alkyl  haloids. 

— T.  A.  L. 

Blue  Dyestvffs  [^Sulphide  Dyeatuffi]  Dyeing  Unmordanted 

Cotton ;     Manufacture    oj  .     Badische  Anilin    und 

Soda  Fabrik.     Fr.  Pat.  308,557,  Dec.  13,  1901. 

The  dialkylamino-indophenol  thinsulphonic  acids,  obtained 
by  oxidising,  for  example,  equimolecular  proportions  of 
phenol  and  dimethyl-p-phenylene  diamine  thiosulphonic 
acid,  give  when  fused  with  sulphur  and  sodium  sulphide 
valuable  fast  blue  cotton  dyestuffs. — T.  A.  L. 

Blue  Dyestuffs   \_Azo  Dyestuffs"]  for  Wool;  Manufacture 

of .     Manuf.  Lyon,  de  Mat.  Col.    Fr.   Pat.   316,720, 

Dec.  9,1901. 

DiAZOTiBED  p-amino-acetalkylaniline  is  combined  with  the 
sulphonic  acids  of  l.l'-dihydroxynaphthalene,  the  acetyl 
group  being  subsequently  removed  by  boiling  with  soda  lye. 
Pure  blue  shades  are  said  to  be  obtained,  very  fast  to  light. 

— T.  A.  L. 

Blue  Dyestuffs  [Azo  Dyestuffsl  for  Cotton;  Manufacture 

of  Fast .      Manuf.   Lyon,   de   Mat.  Col.     Fr.  Pat. 

316,762,  Dec.  10.  1902. 

DiAZOTiSED  p-amino-acetalkylamine  is  combined  with 
1.2'-  or  1.3'-naphthylamine  sulphonic  acid,  and  after  again 
diazotising  and  combining  with  a  second  molecule  of  the 
same  acid,  the  resulting  product  is  again  diazotised,  and 
combined  with  a  naphthol,  a  dihydroxynaphthalene,  an 
aminonaphthol,  or  a  sulphonic  acid  of  one  of  these.  Finally, 
the  product  is  hydrolysed  by  the  action  of  acids  or  alkalis. 
The  dyestuffs  give  blue  shades  on  cotton  fast  to  fulling  and 
light.— T.  A.  L. 

United  States  Patents. 

Azo  Compounds ;  Reduction  of .  M.  Buchner,  Mann- 
heim, Germany.  U.S.  Pat."700,671,  May  20,  1902.  (See 
preceding  abstract.) 
The  azo  compound  and  tin,  or  a  mixture  of  the  azo  com- 
pound and  powdered  tin,  with  water  and  hydrochloric  acid, 
are  placed  in  the  cathode  compartment,  and  the  electric 
current  passed  through  them  at  an  elevated  temperature. 

— G.  H.  R. 

Phenylamidoacetonitrile ;  Process  of  Making  [  Indigo  Dye- 
stuffs']    .     B.    Homolka  and  N.    Schwan,   Hoechst. 

Assignors  to  Farbwerke  vorm.  Meister,  Lucius  und 
Briining,  Hoechst-on-the-Maine,  Germany.  U.S.  Pat. 
701,044,  May  27,  1902. 

See  Fr.  Pat.  314,860  ;  this  Journal,  1902,  543.— T.  A.  L. 

Nilro  or  other  Compounds  ;  Electrolytic  Reduction  of . 

M.  Buchner,  Mannheim,  Germany.  U.S.  Pat.  700,670, 
May  20,  1902. 

NiTuo  compounds,  &c.,  reduced  by  tin,  are  submitted  to 
the  action  of  an  electric  current  in  the  cathode  space,  and  in 
the  presence  of  tin,  at  the  same  time  stirring  and  cooling. 
The  tin  either  forms  the  material  of  the  cathode,  or  is  in 
solution  in  the  electrolyte,  which  may  be  an  alcoholic  aqueous 
solution  of  hydrochloric  acid. — G.  H.  R. 


Azo  Dye,  and  Process  of  Making  same.  C.  Schmub( 
and  H.  T.  Bucherer,  Ludwigshafen.  Assignors  ti 
Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen 
Germany.     U.S.  Pat.  700,565,  May  20,  1902. 

The  mono-  and  disazo  dyestuffs  hitherto  obtained  fron 
l.l'-naphthalene  diamine  sulphonic  acid  (Eng.  Pat.  16,92; 
of  ISOO;  this  Journal,  1901,  889)  have  no  technical  import 
ance,  since  they  are  altered  by  boiling  with  1  per  cent 
sodium  carbonate  solution,  or  5  per  cent,  sulphuric  acid 
Stable  compounds  are  obtained  by  reacting  with  diazi 
compounds  on  1.  l',4-naphtbylene  diamine  sulphonic  acid 
or  on  1. 1'-and  3.3'-naphtbylene  diamine  disulphonicacid  ii 
presence  of  acetone.  The  resulting  products  dye  wool  red 
violet,  or  bbie  shades,  which  withstand  boiling  for  li 
minutes  with  a  1  per  cent,  sodium  carbonate  solution  o: 
with  dilute  sulphuric  acid  (about  5  per  cent.  HjSO^).  i 

— T.  A.  L.  I 

Black  Sulphur  Dye  [_Sulpkide  Dyestuffs],  and  Process  o- 
Making  same.  \V.  Kelbe,  Hoechst.  Assignor  to  Farb 
werke  vorm.  Meister,  Lucius  und  Briining,  Hoechst-on 
the-Maiue,  Germany.     U.S.  Pat.  701,051,  May  27,  I902.i 

See  Fr.  Pat.  309,322  ;  this  Journal,  1S02,  42.— T.  A.  L. 


V.-PEEPAEING,  BLEACHINa.  DYEING. 

FEINTING   AND    FINISHING    TEXTILES, 

TAENS.  AND  FIBEES. 

Sodium    Pero.ride   Baths;    Heating  of  .     P.Lttttring 

haus.     Farber-Zeit.,  1902,  13,  [10],  165. 

Owing  to  the  decomposition  of  sodium  peroxide  indnced  h 
the  catalytic  action  of  metallic  surfaces,  it  is  preferable  i 
heat  baths  containing  this  reagent  with  wet  steam  rati), 
than  by  steam-pipes,  for  by  the  former  method  the  amoui 
of  metallic  surface  exposed  to  the  solution  is  very  considi;! 
ably  diminished.  Favourable  results  are  obtained  when  th 
steam  is  introduced  by  means  of  lead  or  copper  tubes. 

— G.  T.  M. 

Sulphur   Dyestuffs ;  Dyeinq  with .     A.   Paul.     Zeit 

fur  Farben-  und  Textil-Chem.,  1902, 1,  [7],  178—182. 

What  are  technically  termed  Sulphur  Dyestuffs  are  dyestiii' 
which,  with  few  exceptions  (see  Eng.  Pats.  21,832  and  22,  i 
of  1898,  5039  and  18,658  of  1899  ;  this  Journal,  1899,  9i  :- 

1900,  141  and  816),  are  manufactured  by  melting  toeeiln 
organic  substances,  sodium  sulphide  and  sulphur,  anil  ar 
characterised  by  their  property  of  dyeing  unmordaut- 
cotton  from  baths  containing  sodium  sulphide. 

In  this  connection  the  sodium  sulphide  is  commnnly  siifi 
posed  to  act  as  a  reducing  agent.  Instead  of  scdiiu 
sulphide,  trithiocarbonates  (Fr.  Pat.  299.373),  sulphjdraii 
(Fr.  Pat.  302,338),  hydrosulphites  (Eng.  Pat,  24,45.')  . 
1899;  this  Journal,  1901,  41),  and  a  mixture  of  gluci  ■ 
and  caustic   soda  (Eng.  Pat.  15,413   of  1900;  this  Joiirn:i 

1901,  713)  have  been  proposed  for  use,  but  none  of  the- 
are  employed  in  practice.  In  the  construction  of  ll 
dye-vessels,  copper  and  alloys  of  copper  must  be  avoidi'i 
on  account  of  the  action  of  sodium  sulphide  upon  this  inelfl 
Linen  is  dyed  by  the  Sulphur  Dyestuffs  in  the  same  maiim 
as  cotton.  Mercerised  cotton  has  greater  affinity  ih; 
ordinary  cotton  for  these  dyestuffs.  Most  of  the  dyeslul 
of  the  Benzidine,  Diamine.  Congo,  &e.,  classes,  are  decciri 
posed  by  sodium  sulphide.  They  cannot,  therefore,  ' 
applied  with  the  .Sulphur  Dyestuffs  in  the  same  dyeba'.l 
The  range  of  colours  obtainable  with  the  Sulphur  Dje.»'iii 
comprises  black,  blue,  green,  and  brown. 

Blacks.  —The  Sulphur  Blacks,  in  virtue  of  their  fa«tm> 
compete  with  Aniline  Black,  over  which  they  posseis  t 
advantage  of  not  damaging  the  fibre. 

Browns. — The  Sulphur  Browns  rank  next  in  importan 
to  the  Blacks.  These  have  to  compete  with  Catechu,  whic 
besides  being  inexpensive,  gives  a  fast  colour.  The  lii 
Sulphur  Dyestuff  discovered  (in  1873).  namely,  Cacli 
de  Laval  (see  this  Journal,  1896,  328),  belongs  to  ll 
group.  The  dyeings  from  this  are  fast  to  washing  but  t 
so  to  light. 
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i  Blues. — Tlie  earliest-known  member  of  this  group,  vi:., 
tnmedial  Blue,  is  one  of  the  most  important,  being  largely 
mployed  in  both  yarn  and  tissue  dyeing.  This  dyestuff  is 
losely  related  to  Immedial  Black,  but  it  possesses  the 
roperty  of  changing  into  a  blue  when  it  is  treated,  after 
Tein".  with  alkaline  oxidising  agents.  It  is  not  so  bright 
i  shade  as  Indigo,  but  it  can  be  over-dyed  with  basic  dye- 
uffs  and  thus  brightened ;   it  is  remarkably  fast. — E.  ]!. 

!ulphur   Dyestuff's ;    Priyiting   with   .        R.    Fischer. 

Zeits.  fiir  Farben-  und  Textil-Chem.,  1902, 1,  [7],  176— 
j  178. 

'[osT  of  the  commercial  preparations  of  Sulphur  Dyestutfs 
intain  sodium  sulphide,  which  is  used  in  manufacturing 
;ie  dyestuffs,  and  which  it  is  unnecessary  to  remove  from 
em,  as,  in  dyeing,  an  addition  of  this  compound  is  made 
the  dye  bath.  In  tissue  printing,  however,  its  presence 
nders  the  direct  application  of  the  dyestuffs  by  means 
the  ordinary  copper  rollers,  impracticable,  since  these  are 
pidly  destroyed  by  printing  mixtures  which  contain  it, 
few  of  the  commercial  products,  prepared  specially  for 
iplojrment  in  printing,  are  free  from  it,  but  they  do  not, 
general,  give  results  of  technical  value. 
The  observation  that  the  Sulphur  Dyestuffs  become 
;ed  when  they  are  reduced  in  strongly  alkaline  solutions, 
d  are  then  applied  to  cotton  tissues,  led  to  several  methods 
I  printing  them  being  devised  (Eng.  Pat.  19,670  of  1900  ; 
Is  Jonrnal,  1901,  1110).  One  of  them,  which  consists  in 
Sating  with  caustic  soda  and  zinc  dust,  yields,  especiallj- 
the  case  of  the  black  dyestuff?,  results  that  are  very 
■  :isfactory  as  regards  depth  of  shade,  fastness,  and 
pnomy  of  production,  but  owing  to  the  difficulty,  so  far 
It  overcome,  experienced  in  thickening  the  solutions  for 
tinting,  the  "  whites  "  become  stained,  through  the  running 
[  the  colours  during  the  operation  of  steaming.  More- 
.Br,  many  of  the  dyestuffs  easily  suffer  over-reduction  in 
\:  process  of  preparing  the  solutions  and  then  give  duller 
'.ides. 

Another  method  of  printing  is  based  upon  the  well- 
pwn  fact  that  alkali  sulphides  are  the  best  solvents  and 
[ng  agents  for  dyestuffs  of  this  class,  the  printing  being 
;,-omplished  by  means  of  nickel-plated  rollers,  as  it  has 
In  found  that  this  metal  is  not  attacked  at  the  ordinary 
iiperature  by  sodium  sulphide  (Fr.  Pat.  315,230  of  1901  ; 
I  Journal,  1902,  406).  The  preparation  of  the  printing 
itures  is  effected  by  dissolving  the  dyestuff,  along  with 
ium  sulphide  and  sodium  carbonate  in  water,  and  adding 
thickening,  e.g.,  gum  tragacanth  paste  or  a  mixture  of 
'  I  and  British  gum  solution.  For  example,  a  mixture  is 
le  (for  a  dark  blue)  of  6  parts  of  Katigen  Indigo  B  W 
^ra,  9  parts  of  crystallised  sodium  sulphide,  3  parts  of 
ium  carbonate,  16  parts  of  water,  and  60  parts  of  gum 
3canth  paste  (65  :  1000).  This  is  printed  and  steamed 
1  hour  without  pressure.  The  printed  tissue  is  then 
I  washed  and  treated  for  \  hour,  at  a  temperature  of 
"  C,  with  1  grm.  of  potassium  bichromate,  1  •  5  grms.  of  1 
cjper  sulphate  and  20  c.c.  of  acetic  acid  at  6°  B.,  per  litre 
flivater.  The  tissue  is  again  well  washed,  soaped  for 
1  ninntes  at  a  temperature  of  60°  C.,  and  dried. 

'n  account  of  their  great  fastness,  the  Katigen  dye- 
s  fs,  printed  by  this  method,  are  to  be  highly  commended. 
Ijelvet  printing,  and  iu  the  shirting  styles  oi'  calico  print- 
'1'  especially,  they  should  find  application. — E.  B. 

1  key-Red   Oil.     Furth.     Farber-Zeit.,   1902,  13,   fll], 
149—150  and  166—170. 

1 :  Turkey  red  obtained  by  the  modern  short  method  is 
oi'u  marred  by   stains  due  to  an  iron  mordant,  whereas 
tli  colour  produced  by  the   older  process  is  comparatively 
III  from  this  blemish.     The  iron   stain   is    distinguished 
fr.i  the  brownish-black  lime-stain  by  its  superior  fastness 
tccourlng  agents;   it  is  due  to  the   presence   of  ferric 
ctlponuds,  its  appearance  being  prevented  by  adding  to  the 
m  lanting   bath  some  reducing  agent,  such  as  stannous   ' 
A  ride,  sodium  bisulphite,  acetaldehyde,  or  arsenious  acid ;   i 
ti  addition  of  6  kilos,  of  the  first  mentioned  to  1,500  litres 
ol  iluminium  sulphate   solution  of  5"  B.    sufficing.     This   | 
tr  ;ineut  does  not,  however,  hinder  the  formation  of  the   • 
W    stains   arising  from   the    faulty  preparation   of   the 


sulphated  oil.  The  best  eff'ect  is  obtained  with  an  oil 
(castor,  olive,  or  olein)  which  has  been  submitted  to  the 
action  of  sulphuric  acid  of  66'  B.  (1  acid  :  5  oil),  at  the 
ordinary  temperature  for  12 — 24  hours. 

Under  these  conditions  about  20  per  cent,  of  the  acid 
enters  into  combination  with  the  oil.  This  sulphated-oil  is 
most  economically  applied  to  the  fibre  in  the  form  of  its 
potassiutn  salt.  The  product  of  the  action  of  sulphuric 
acid  is  mixed  with  an  excess  of  5  per  cent,  caustic  potash 
solution  and  the  emulsion  clarified  with  ammonia.  When 
steeped  in  this  solution,  the  yarn  removes  practically  the 
^yhole  of  the  oil,  only  a  trace  being  noticed  in  the  waste 
liquors.  This  effect  is  due  not  to  the  "salting  out  "  action 
of  potassium  sulphate,  but  to  the  slight  solubility  of  the 
potassium  salt  of  the  sulphaled  oil  in  the  excess  of  alkaUne 
solution.— G.  T.  M. 

English  Patents. 

Fabrics    [Textile,   from    Gums,    S^c]  ;    and    Process    of 

Manufacturing  .      B.  .7.   B.   Mills,  London.      From 

J.    Mugnier,  Lyons,   France.     Eng.  Pat.  9482,  May  7, 
1901. 

See  U.S.  Pat.  692,467  ;  this  Journal,  1902,  341.— E.  B. 

ifa«'  Cotton  and  Cotton   Goods;  ' Reducinc/  the  Inflam- 
mability of .     W.  H.  I'erkin.jun.,  and  Whipp  Bros. 

and  Tod,   Ltd.,   Manchester.      Eng.   Pat.   9695,  May  9, 
1901. 

To  prevent  or  greatly  lessen  their  propensity  to  flash  or 
take  fire,  when  brought  into  contact  with  a  flame  or  highly 
heated  matter,  raw  cotton  and  cotton  fabrics,  mure  especially 
flannelettes,  are  treated  with  a  solution  of  a  soluble  tung- 
state,  such  as  sodium  tungstate,  to  which  a  soluble  aluminium 
salt  is  added,  along  with  an  organic  acid  suitable  for  pre- 
venting the  formation  of  a  precipitate. — E.  B. 

Wool-Scourinrj    with     Volatile    Solvents.      E.    Maertens, 
Providence,  K.I.,  U.S.A.     Eng.  Pat.  8G82,  April  14,  19(i3. 

See  U.S.  Pats.  698,207-698,211 ;  page  858. 

— E.  B. 

Wool,  Hair,  Silk,  Feathers,  Leather,  Sfc. ;  Bleaching  and' 

Dyeing .     J.  Brown,  Cologne,  Germany.     Eng.  Pat. 

12,319,  June  17,  1901. 

The  materials  mentioned,  along  with  vegetable  fibres, 
"which,  by  nitrating,  mercerising,  or  similar  treatment,  have 
acquired  the  properties  of  animal  fibres,"  are  dyed,  &c.,  in  a 
suitable  apparatus,  under  pressure  reduced  to  such  a  degree 
that  the  liquors  employed  boil  at  a  temperature  of  45'  C. 
The  materials,  it  is  claimed,  are  thus  better  acted  upon  than 
when  they  are  treated  iu  the  customary  manner,  while  their 
valuable  properties  are  preserved. — E.  B. 

Textile  Materials  in   the  Form  of  Cops,  Ac. ;    Treating 

IDyeing]  .     G.  de  Keukelaere,  Brussels.   Eni'.  Pat. 

13,395,  July  1,  1901. 

A  PERFOKATED  box  is  uscd.  One  of  the  sides  of  which  can 
be  raised  for  the  purpose  ot*  introducing  the  cops,  bobbins, 
or  spindles  carrying  the  materials  to  be  dyed.  The  box  is 
lined  with  cloth,  then  filled  with  the  materials  e.g.,  cops, 
which  are  packed  in  layers  side  by  side.  Next,  the  spaces 
between  the  cops  are  filled  with  sand  "or  ecjuivalent 
pulverulent  material,"  which  is  put  into  the  box  and  then 
uniformly  distributed  in  it  by  means  of  a  current  of  water. 
After  the  water  has  been  allowed  to  drain  away,  the  box  is 
closed.  It  is  then  placed  in  a  dye-vat,  and  the  cops  are 
dyed.  Finally,  the  box  is  removed  from  the  dye-vat, 
opened,  and  the  cops  washed  to  remove  the  sand. 

Ckips  and  bobbins  of  all  sizes  can  be  dyed  in  one  and  the 
same  apparatus. — E.  B. 

Printing   Calico  and  other   Fabrics  ;  Machines  for  -. 

The  CaUco  Printers'  Association,  Ltd.,  and   G.  Higgin- 
botham,  Manchester.     Eng.  Pat.  13,313,  July  1,  1901. 

The  machines  used  in  printing  headings  or  other  designs 
across  cotton  tissues  at  certain  definite  intervals,  as,  "for 
example,  in  the  printing  of  scarves,  are  so  constructed  that 
the  "  lift  and  drop  "  or  "  jumping  "  motion,  imparted  to  the 
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nriating  roller,  is  given  at  precisely  the  same  interval, 
according  to  the  len|th  to  .vhich  they  are  set.  The  conse- 
mience  of  this  is,  that  in  the  continuous  pnntuig  of  several 
lengths  of  tissue,  a  certain  leusth  of  the  la-:ter  is  wasted  on 
at  least  one  side  of  every  seam  or  "  end '; 

This  is  avoided  by  giving  the  machine  attendant  sues 
control  over  the  "lift  and  drop  -  motion  that  he  can  print  a 
headintr  immediately  after  an  "end"  is  passed,  which  i. 
accomphshed  by  arranging  upon  the  intermediate  or 
"  nuarter-vard"  shaft,  in  the  machine  commonly  employe!  , 
•v  "  free-wiieel"  motion,  combined  witn  the  dnvmg  wheels 
of  the  front  and  back  cam-shafts  upon  which  the  cams, 
which  give  the  printing  roller  its  "  lift  and  drop  motion, 
■ire  fixed.  The  cams  can  thus,  by  suitable  mechanism,  be 
thrown  into  rapid  motion  at  any  desired  time.  After 
printing  in  this  manner,  the  machine  goes  on  printmg  head- 
in-s  at  the  required  distances  until  the  attendant  again 
"  Jumps  "  the  printing  roller  close  behind  the  next  "  en^ 

Sesist    under    Indiqo;     While    .       J.    Y.    Johnson, 

London.  From  The  Badische  Anilin  una  !>oda  labrik, 
Ludwigshafeii-oii-Khine,  C.ermany.  Eng.  I'at.  16,421, 
Aug.  15,  19U1. 

See  Fr.  Pat.  31-3,926;  this  Journal,  1902,  3-12.— -E.  B. 

Black   produced    by    Oxidation   cr    Steaming    on     Textile 

Materials  ;  Improved  Mamifiiclure  of  a .   O.  Imray, 

London  From  the  Farbwerke  Hoechst,  Hoechst  a/Main, 
Germany.     Eng.  Fat.  15,0fi-,  July  24,  1901. 

See  Fr.  Pat.  313,035  ;  this  Journal,  1902,  114.— T.  A.  L. 


Unitei)  States  Patbuts. 
Mordanting  Animal  Fihre  ;    Process  for ^:     Otto   ^• 

Amend,  New  York.  T.S.  Fat.  700,284,  May  20,  1902. 
•r„E  animal  fibre  is  steeped  in  a  bath  containing  free 
chromic  acid  at  the  ordinary  temperature,  the  insoluble 
metallic  oxide  being  formed  within  the  material  by  the 
subsequent  action  of  a  reducing  agent,  such  as  sulphuretted 
hydrogen,  ferrous  sulphate,  cuprous  chloride,  formic  acid, 
or  lactic  acid.  In  those  cases  where  tlie  dye-bath  ilselt 
contains  reducing  agents,  such  as  the  aromatic  amines  or 
their  salts,  the  employment  of  an  auxihary  reducing  agent 
is  unnecessary.  , 

In  developing  the  chrome  mordant  by  this  process,  the 
temperature  of  the  bath  should  not  exceed  160^V  (71  _C.). 

Wool  ■  Process  of  Cleaning E.  Waertens,  Provi- 
dence Khode  Island.  r.S.A.  U.S.  Pats.  698,207, 
698,208,  r,98,209,  698,210,  and  698,211,  April  22,  1902. 
Wool  which  has  been  subjected  to  the  action  of  a 
volatile  solvent,  and  while  it  still  retains  some  of  the  latter, 
is  treated  with  an  aqueous  acid  or  acid  saline  solution 
(prepared,  for  example,  with  sulphurous,  sulphuric,  oxahc 
or  hvdrochloric  acid,  aluminium  sulphate  or  chloride,  alkali 
hvposulphites,  hydrosulphites  or  bisulphites),  the  object 
brine  to  liberate  the  fatty  aciijj  from  the  potash  soaps 
present  and  thus  to  cause  them  to  be  extracted  by  the 
volatile  solvent,  to  destroy  colouring  matters,^  and  to 
neutralise  or  remove  any  "chemical  impurities.^  When 
the  wool  to  be  treated  is  heavily  charged  with  natural 
soaps  these  are  removed  by  washing  with  water  or  a 
solution   of    "potash   soaps"  before  the  acid  solution   is 

''^In^th'e  process  of  scouring  wool  with  volatile  solvents, 
saline  solutions  (sodium  chloride,  sodium  sulphate,  .Vc.) 
are  employed,  first,  in  moving  the  solvents  by  displace- 
ment e  «.,  to  or  tiom  storage  tanks  ;  secondly,  in  removing 
the  residue  of  them  from  the  extracted  wool  ;  and, 
thirdly,  in  preventing  foaming,  in  consequence  ot  the 
formation  of  an  emulsion,  in  the  stills,  in  the  operation  of 
recovering  the  solvents  from  the  extract.  Acid  solutions 
or  mixed  acid  and  saline  solutions  (oxalic,  sulphuric,  and 
hvdrochloric  acids,  sodium  bisulphate,  calcium  and  barium 
chlorides,  .*tc.,  in  conjunction  with  common  salt)  may  be 
used  for  the  first  and  third  of  such  purposes. 

Wool  which,  after  extraction  with  volatile  fat  solvents, 
still  contains  natural  soaps  or  potash  comjiounds,  is  wanhed 


with  a  solution  of  common  salt  or  of  sulphuric  acid,  or  of 
both  these  compounds,  in  order  to  prevent  the  precipita- 
tion on  the  fibre  of  insoluble  soaps  or  substances  insoluble 
in  the  solvent  employed,  thus  avoiding  emulsitication  when 
the  solvent  is  displaced  with  water.  The  wool  is  after- 
wards washed  with  water,  and  then,  if  fatty  matters  be 
present,  with  a  solution  of  alkali  or  soap. 

Wool  is  first  freed  from  potash  soaps,  then  pressed,  rinsed 
with  water,  again  pressed,  and  treated  with  a  solution  of 
common  salt  or  of  sulphuric  acid,  or  of  both  these  com- 
pounds. It  is  then  extracted,  in  the  wet  state,  with  a 
volatile  fat  solvent,  and  again  washed  with  water  or  treated 
with  the  salt  or  acid  solution.  Finally,  the  acid  in  it  is 
neutralised,  and  the  wool  is  washed  with  water. 

The  greater  part  of  the  soaps  and  potash  salts  naturally 
present  in  wool  is  removed  by  washing  with  water;  the 
wool  is  then  impregnated  with  an  aqueous  saliue  or  acid 
solution  (prepared  from  sodium  chloride,  sodium  bisulphate. 
sulphuric  acid,  or  oxalic  acid)  in  order  to  prevent  subsequent 
emulsificatiou,  extracted  with  a  volatile  fat  solvent,  the 
greater  part  of  the  solvent  removed  by  draining,  pressing. 
or  displacing  with  water,  and  the  rest  expelled  by  heating, 
steaming,  or  treating  with  solvent  vapours  under  reduced 
pressure. — A.  S. 

Indigo  {Indigo  Di/estuffs"]  ;    Process    of  Fixing  Dyet  m 

.     E.  Lurati,   Traun,   Austria-Hungary.     U.S.   Pat 

700,521,  May  20,  1902. 

The  material  to  be  dyed  is  treated  with  naphthol  anc 
Turkey-red  oil,  printed  with  a  resist  and  diazotised  p 
nitraniline,  then  dyed  in  an  indigo  vat,  and  finally  treatti 
with  acid  until  the  Paranitraniline  Red  is  fully  developed. 

— T.  A.  L. 


Yi.-coLOUEma  wood,  paper, 

LEATHER,  Etc. 

United  States  Patent. 

Marble,    Stone,   or   the   like;  Process  of  Colouring  

W     G.   Iloach   and   A.    C.    Roach,    both  of  Cincinnut 

U  S.A.      Assignors   of  Three-fifths  to  II.  C.  Yeiser  an 

O.  H.  L.  Wernicke,  Cincinnati.     U.S.  Pat.  700,090,  Ma 

13,  1902. 

Either  marble,  stone,  or  the  like,  is  heated  to  about  212 'F 

and  then  the  dyestuffs  dissolved  in  coal-oil  are  applied ;  tli 

dyestuffs  so  dissolved  are  said  to  permeate  the  pores  of  tb 

heated   marble,   the    surface  of  which  is  then  coated  wit 

paraffin  to  fix  the  colours. — W.  C.  H. 

VII.-ACIDS.  ALKALIS.  AND  SALTS. 

Ereatum. 
This  Journal,   1901,  page  578,  col.  2,  line  ISIfromtop 
Delete  the  formula  here  for  Caro's  acid,  which  is  incorrect 

English  Patents. 

Barium   Chloride ;   Production    of  .     J.  Waldbaue 

Louvain,  Belgium.  Eng.  Pat.  8184,  April  8,  1902. 
SotCTioss  of  ferrous  chloride  and  of  barium  sulphide,  i 
equivalent  proportions,  are  mixed;  after  separating  tb 
precipitated  ferrous  sulphide,  the  barium  clilori(le 
crystallised  from  the  solution.  Or  ferrous  chloride  [ 
furnaced  with  barium  sulphate  and  carbon,  and  Irom  Uf 
cooledHproduct  barium  chloride  is  obtained  by  lixiv^tmu^ 

Common  Salt  {Chloride  of  Sodium)  ;  Manufacture  of-- 
F.  P.  Gutierrez,  Cabezon  de  la  Sal,  Santiiuder,  ftpai 
Eng.  Pat.  11,497,  June  5,  1901. 
Brive  is  concentrated  in  closed  vessels,  in  series,  by  raea 
of  steam  and  multiple  evaporation  in  a  vacuum.  Ine  » 
crystallises  out  in  the  vessels,  and  is  withdrawn  from  t 
bJttoras.  Glycerin  or  susar,  in  small  proportion,  is  afl'i 
to  the  brine  to  impede  the  formation  ot  incrustations.— i-- 
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I  Unitud  States  P.\tenis. 

I  Sulphnric  Arid  ;  Apparnltis  for  Mahtna   .     A.  M.  G. 

i     Sebillot,   Paris.     U.S.  Pat.  700,249,  May  20,  1902.     See 
j     Eng.  Vat.  2I,61G,  1398  (this  Journal,  1899,  144). 

The  contact  apparatus  is  a  vertical  column  of  acid-proof 
material,  having;  a  perforated  partition  at  a  certain  distance 
from  the  bottom,  upon  which  pieces  of  pumice  stone  are 
placed  to  a  consiHerable  height,  the  spaces  between  the  pieces 
being  filled  with  loose  asbestos.  Above  the  tilling  a  series  of 
perforated  stoneware  plates  are  arranged,  each  supporting 
.a  layer  of  asbestos  and  of  spongy  platinum.  Into  the  free 
space  abnve,  forming  the  mixing  chamber,  the  hot  mixture 
of  sulphur  dioxide  and  air  is  led  along  with  steam  and  a 
regulated  supply  of  air,  which  gases  and  vapour  are  drawn 
(hrough  the  cont.^ct  material  and  packing  beneath  into  the 
iiottoni  chamber  of  the  column,  in  which  pipes  are  set, 
':ooled  by  a  current  of  water,  whereby  the  acid  vapours  are 
.;ondensed. — K.  S. 

[Sulphuric   Acid   and    Sulphuric    Anhydride ;  Process    of 

Makiiii)  .     C.   Krauss   and    K.    M.    von   lieruneck, 

both  of  H6chst,  Germany.      U.S.  I'at.  700,512,  May  20, 
1903. 

'icTENT  pyrite.s  is  fed  into  the  upper  end  of  a  long  inclined 
otating  cylinder,  furnished  with  internal  longitudinal  ribs 
r  shelves,  into  the  lower  end  of  which  liot  gases  from  the 
yrites  burner  i)ass.  The  burnt  pyrites  used  is  iu  coarse 
;imps,  and  previously  saturated  with  ferrous  sulphate 
olution.  The  descending  material  meets  the  ascending 
urrent  of  gases  until  it  falls  from  the  lower  end  ot  the 
lylinder  into  a  chamber.  At  the  upper  part  of  the 
;fHnder,  "  sulphur  dioxide  is  fixed  by  the  burnt  pyrites  ; 
ji  the  next  and  hotter  zone,  the  ferrous  sulphate  in  the 
Material  is  decomposed,  and  the  sulphuric  anhydride  there- 
om  and  from  the  SO.,  fixed  in  the  first  zone,  is  evolved,** 
analysis  occurring  in  the  third  and  hottest  zone. — E.  S. 

VIII.-GLASS.  POTTEET,  ENAMELS. 

Potteryl  Biscuit  Bodies.     H.  Hegemann.     Chem.-Zeit., 
2S,  [-fO],  Kep.  145. 

Ubticular  attention  is  drawn  to  the  importance  of  fine 
inding,  in  order  to  prevent  the  appearance  of  stains  in  the 
iffle,  owing  to  excessive  porosity.  In  the  case  of  bodies 
;h  in  sand  particularly,  imperfect  grinding  will  result  in 
insufficiently  el;>se  texture  of  the  biscuit  when  fired, 
dies  rich  in  kaolin  and  low  in  quartz  have  a  fine-grained, 

Iirble-like  structure,  e.g.,  a  body  of  the  following  com- 
jition :  kaolin,  50  parts  (by  weight);  felspar,  .35; 
irtz,  15  parts.  An  especially  durable  body  is  furnished 
a  mixture  of  kaolin,  46-25;  felspar,  38-5;  quartz, 
2,)  parts.  The  firing  temperature  of  these  bodies  is  that 
Sfger  cone  12. — C.  S. 

United  States  Patents. 

iss  ;  Apparatus  for  Refining  and  Delivering .     W. 

).  Keyes.  Kittanning,  Penn.,  U.S.A.     U.S.  Pat.  690,738, 
vpiil  1,  1902. 

i  :he  end  wall  of  the  refining  compartment  of  the  furnace 
■^eat,  in  which  is  a  super-refining  compartment,  mounted 
;  urn  on  a  horizontal  axis.  The  front  wall  of  this  com- 
I  tment  is  higher  than  the  rear  wall,  and  when  the 
•  ipartment  is  in  its  normal  position,  glass  can  flow  from 
'  refining  compartment  over  the  lower  rear  wall  into  the 
i^.ahle  compartment,  the  higher  froat  wall  of  which 
«)  es  against  the  roof  of  the  seat,  .and  excludes  the  outer 
al  When  rotated  about  its  axis,  the  rear  wall  closes  tlie 
r  ling  compartment,  and  the  glass  in  the  super-refining 
'  ipartment  discharges  over  the  front  wall  on  to  a  table. 

— W.  C.  H. 

amic  Products;  Manvfaclure  of  .     M.   Buchner, 

lannheim,  Germany.     U.S.  Pat.  700,673,  May  20,  1902. 

Oimisuted  previously-melted  aluminium  oxide  (2  parts) 

■xed  with  divided  kaolin  (1  part),  the  requisite  amount 


of  water  added  tn  form  a  plastic  mass,  and  the  latter 
moulded  in  the  required  shapes.  The  addition  of  the 
previously-melted  aluminium  oxide  is  said  to  prevent 
change  of  volume  in  the  articles  fired. — W,  C.  H. 


IX.-BTJILDma  MATEEIALS,  CLAYS, 
MOETAES  AND  CEMENTS. 

Portland    Cement ;  Note   on    the  Retardation    of  Setting 

of .     Ed.  Nihoul  and  P.  Dufossez.     Bull.  Scient.  de 

I'Assoc.  des  Eleves  des  Ecoles  speciales  de  Liege,  No.  ii. 

The  rapidity  of  setting  is  often  a  serious  disadvantage  in 
the  manipulation  of  mortar,  and  since  the  "  setting  "  test 
has  for  a  long  while  been  the  only  criterion  of  the  proper 
burning  of  Portland  cement,  manufacturers  have  been  in 
the  habit  of  adding  some  foreign  substance,  generally 
calcium  sulphate,  in  order  to  retard  the  setting.  Portland 
(or  slow-setting)  cemegl  behaves  differently  with  calcium 
sulphate  from  Roman  (or  quick-setting)  cement ;  for  the 
latter  contains  a  large  ])roportion  of  calcium  alumin.ate, 
which,  as  Caudlot  hi:s  shown,  can  react  with  the  sulpliate 
before  the  cement  sets.  Dolot's  researches  show  that  small 
quantities  of  calcium  sulphate  have  no  important  influence 
on  Portland  cement  used  for  open-air  work,  but  2 — 3  per 
cent,  may  rapidly  bring  about  destruction  of  mariue  work. 
The  explanation  given  by  Caudlot  is,  that  the  calcium 
sulphate  reacts  with  the  aluminates  present  to  form  a 
compound  of  the  formula  (AlX^.HCaO),  2-5(S03.f;aO), 
which  crystallises  with  several  molecules  of  water,  but  is 
only  formed  in  the  absence  of  free  lime.  He  obtained  the 
compound  with  chemically  prep.ared  calcium  aluiuinate, 
hut  the  authors  have  investigated  the  question,  using  actual 
cement. 

The  first  point  considered  was,  whether  the  calcium 
sulphate  behaves,  physically,  merely  as  a  mechanical 
diluent  of  the  cement,  or  reacts  chemically,  after  previously- 
passing  into  solution. 

The  details  of  the  cement  used  are  as  follows  ; — 

Grain. — Itesidue  on  sieve  of  900  meshes  per  tq.  cm., 
2  per  cent. 

Weight. — One  litre,  not  heaped  up,  wei;;hpd  1  -3  kilo. 

Setting. — Beginning  of  setting,  8  miu.  Knd  of  setting, 
13  min. 

The  chemical  composition  was  as  follows : — 

Water,  0-20  per  cent.;  silica,  soluble,  21-20;  silica, 
insoluble,  1-60;  oxide  of  iron,  1-27;  oxide  of  aluminium, 
7-79;  lime,  65-80;  magnesia,  0-59;  carbon  dioxide, 
1-36  ;  loss  on  ignition,  0"  19  per  cent. 

(!.)  Influence  of  the  amount  of  admixture  of  calcium 
sulphate.  In  the  following  table,  column  I  gives  the 
percentage  of  admixture,  column  2  the  time  of  beginning, 
and  column  3  the  time  of  ending,  of  setting  -. — 


Pure  Cement.                            8  Min. 

13  Min. 

Hr.  min. 

riper  cent 1    10 

[1-5      (          1    40 

Hr.  min. 

r,   in 

-,.,     ,                        2          2      7 

i;   33 

I'laster J.  3      ■•      ;•;;;     _;         .,  jj 

fi    50 

■t         3      !1 

5          , S    33 

7    1-2 

From  this  the  calcium  sulphate  would  appear  to  play  a 
physical  part  in  the  hardening. 

(2.)  Influence  of  the  physical  condition  of  the  calcium 
sulphate.  The  authors  found  that  the  finer  the  grain  the 
greater  the  retardation  of  the  setting.  They  also  emjloved 
the  calcium  sulphate  in  four  different  forms  : — Ordinary 
plaster,  precipitated  calcium  sulphate,  unburnt  gypsum,  and 
burnt  gypsum.  With  the  first  two  varieties  the  retardation 
was  proportional  to  the  amount  of  substance  added.  With 
the  burnt  gypsum  it  is  not  the  same,  crystallisation  occurring 
during  the  hardening.  With  unburnt  gypsum  small  quantities 
retard  the  setting,  but  the  reverse  action  occurs  when  more 
than  2  per  cent,  is  added  ;  below  that  limit  gypsum  is  by  far 
(he  most  useful  form  to  employ. 

B  2 
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(3.)  The  authors  also  experimented  with  varying  pro- 
portions of  difEerent  Bubstances,  chiefly  those  analogous  to 
calcium  sulphate,  viz.,  strontium  sulphate,  barium  sulphate, 
calcium  phosphate  and  aluminate,  and  also  inert  bodies, 
sand,  and  precipitated  silica,  which  is  easily  soluble.  Most 
of  these  hastened  the  setting ;  sand  and  silica,  even  up  to 
10  per  cent.,  were  without  effect;  and  calcium  phosphate 
slightly  retarded  the  hardening. 

The  following  table  gives  a  useful  epitome  of  the  results 
of  this  series  of  experiments,  and  shows  that  crystalline 
system,  specific  gravity,  and  solubility  do  not  seem  to  affect 
tbe  phenomenon,  and  also  that  only  calcium  salts  affect  it. 
Hence  the  action  appears  to  be  chemical. 


Two  per  cent. 

.Amount 
dissol  ved 
per  litro 
at  IS"  C. 

Specific 
Gravity. 

Cr.vstalline 
System. 

Setting. 

Be- 
ginning. 

End. 

Calcium  sul- 
phate. 

Strontium  sul- 
phate. 

Barium  sul- 
phate. 

Calcium  phos- 
phate. 

Calcium  alumi- 
nate. 

Silica 

Grms. 
2'55i, 

0'143 

0-002S 

1-ne 

0-841 

0*248 

2-S)7 
3-85 
4'33 
3-18 

2-20 

IHr.miu. 
Rhombohed.!    2      7 

Orthorh.        0      3 

0      3 

.,            io      8 

Cubic          0      1 

Amorphous  :    0      5 

llr.niiu. 
e   33 

0      5 
0     4 
0    18 
0     3 
0      6"5 

(4.)  Influence  of  substances  dissolved  in  the  mixing 
water.  Saturated  solutions  of  calcium  sulphate,  phosphate 
and  aluminate,  strontium  sulphate,  and  barium  sulphate 
were  employed,  and  only  the  first  retarded  the  setting;  the 
others  tended  rather  to  hasten  it.  With  a  concentrated 
solution  of  calcium  chloride,  the  cement  set  in  one  minute 
and  hardened  in  three  minutes. 

(5.)  Similar  results  were  obtained  with  another,  but  a 
"slow  "setting,  Portland  cement. 

The  authors  conclude  that  with  different  cements  different 
results  would  be  obtained,  varying  especially  with  the  age 
of  the  cement.  The  influence  of  calcium  sulphate  on  the 
setting  appears  to  be  of  a  chemical  nature,  and  it  is  the 
most  suitable  body  to  employ  in  practice. — W.  C.  H. 

Cement  Testing  ;    Additions  and  Modifications  relating  to 
the  Standards  in .     Thoniud.-Zeit.,  26,  [29],  305. 

The  following  additions  and  modifications  in  connection 
with  standards  in  cement  testing  have  been  published  by 
the  Prussian  Ministry  of  Public  Works  : — 

The  preparation  of  Standard  Mortar  (1  :  3),  and  the 
Test  Block  for  Tensile  Tests  :— 

(a)  Mixing  the  Mortar.— The  mixing  shall  be  performed 
with  the  Steinbrueck  Schmelzer  mixer,  .500  grms.  of  cement 
and  1,500  grms.  of  normal  sand  being  first  mixed  together,  in 
the  dry  state,  with  a  light  spoon,  for  half  a  minute.  After 
adding  the  prescribed  amount  <if  water,  the  damp  mass  is 
stirred  for  half  a  minute  longer,  then  spread  uniformly  in 
the  machine,  and  mixed  by  20  revolutions  of  the  pan. 

(ft)  Determining  the  Amount  of  added  Water. — When 
cube  moulds  are  used,  the  above  proportions  of  dry  ingre- 
dients are  made  up  with  160  grms.  (8  per  cent.)  of  water 
and  mixed  as  described,  a  second  test  being  made,  if  neces- 
sary, with  200  grms.  (10  per  cent.)  of  water.  869  grms.  of 
the  finished  mortar  are  placed  in  the  mould  and  subjected 
to  150  blows  in  the  Boehme  hammering  machine,  the 
behaviour  of  the  mortar  under  this  treatment  showing  which 
amount  of  water  is  nearest  the  proper  limit.  The  right 
proportion  will  be  obtained  when,  between  the  90th  and 
110th  strokes,  an  exudation  of  cement  pulp  appears  at  either 
of  the  grooves.  The  mean  obtained  with  three  test  blocks  is 
decisive,  and  app'ies  both  in  the  preparation  of  the  tensile 
and  compression  samples.  As  the  water  escapes  more  slowly 
when  the  njould  top  is  dry,  the  first  test  with  a  dry  mould  must 
be  disregii.Jed  as  unreliable.  In  the  case  of  tensile  tests  the 
exudation  of  pulp  forms  an  unreliable  guide  to  the  require- 
ments of  the  cement  in  respect  of  water. 

(c)  Preparing  the  Test  Blochs. — 180  grms.  of  the  mortar 
are  placed  in  the  standard  tensile  test  moulds,  and  860  grms. 


in  the  compression  test  moulds  ;  in  either  case  the  hlocki 
are  exposed  to  150  blows  in  the  Boehme  machine.  Thi 
mortar  furnished  by  the  first-named  quantities  of  sand  am 
cement  is  sufficient  for  two  blocks  of  each  kind.  The  block: 
and  moulds  are  laid  on  a  non-absorbent  substratum  h 
closed,  damp  boxes,  and  left— the  tensile-test  blocks  abou 
half  an  hour,  the  others  about  20  hours,  before  beini 
removed  from  the  moulds.  At  the  end  of  24  hours  afte' 
completion,  the  blocks  are  submerged  in  water  at  15— 20°C. 
where  they  remain  until  immediately  before  the  applicatioi 
of  the  tests.— C.  S. 

English  Patents. 

Cement ;  Machine  for  Vamping  and  Mixing ,  and  th 

Preparation  of  Evenly  Gauged  Test  Briquettes  there 
from ;  and  for  Making  Bricks  from  Powdered  Materials 
A.  C.  Davis,  Cambridge.  Eng.  Pat.  9G17,  May  9,  1901. 
The  machine  consists  of  a  divided  hopper  for  holding  exaci 
amounts  of  cement,  and  water ;  the  discharge  from  thi 
hopper  is  received  between  rollers,  and  from  thera  passe: 
to  spiral  or  paddle  mixers,  and  then  to  a  receptacle  oi 
mould,  which  is  moved  to  a  point  underneath  a  die,  which 
presses  the  briquette.  The  mould  is  provided  with  a  fals< 
bottom,  which  can  be  lifted  by  a  lever  in  order  to  remove 
the  briquette.— W.  C.  H. 

Cement;  Process  for  Producing .     H.  Passow,  Ham- 
burg, Germany.     Eng.  Pat.  13,793,  July  G,  1901. 

The  raw  materials  are  melted  together,  the  molten  prodnci 
rapidly  cooled,  then  ground  and  mixed  with  one-half  tc 
5  per  cent,  of  lime.  Kapidly  cooled  ground  furnace  sla^ 
may  also  be  used.  (See  also  Eng.  Pat.  14,278,  1900;  this 
Journal,  1901,  992.)— W.  C.  H. 

United  States  Patents. 

Brick  and  Kiln  Furnace.     F.  E.  Swift,  Washingtott, 
Iowa,  U.S.     U.S.  Pat.  695,590,  March  18,  1902. 

The  object  of  the  invention  is  to  make  provision  in  the 
furnace  for  mixing  heated  air  with  the  gases,  in  ordei 
to  ensure  their  perfect  combustion,  and  for  feeding  the 
fire  with  air  from  the  back  part  of  the  furnace,  so  that  th^ 
front  part  thereof  may  be  closed  up  whenever  desired,  and 
draughts  of  wind  prevented  from  having  any  effect  OD  tW 
fires.— A.  S.  j: 

Bricks, &,c. ;  Kiln  for  Burning .     E.  C.  Brice,  Colwyn 

Pennsylvania,  U.S.A.    U.S.  Pat.  695,904,  March  25,  19i« 

The  inventiou  relates  to  that  class  of  kilns  for  hurninj 
bricks  sometimes  termed  "  tunnel  kilns,"  in  which  th< 
bricks  are  suitably  set  or  piled  upon  cars  or  truck,s,  whic^ 
latter  are  entered  at  one  end  of  the  tunnel,  and,  when  tW 
burning  operation  is  completed,  are  removed  from  the  othef 
end.  The  object  of  the  patentee's  improvements  is  ti 
diminish  the  cost  of  burning  the  bricks  in  such  a  kiln  b; 
economising  the  heat  and  fuel,  and  shortening  the  tim 
required  to  effect  the  burning. — A.  S. 

Cement ;   Shaft  Furnace  for  Burning  .     J.  A.  F.  C 

Seumenicht,    Lagerdorf,  Germany.      U.S.    Pat.  G99,85i 
May  13,  1902. 

See  Eng.  Pat.   11,347,  1900  ;  this  Journal,  1900,  827. 

— w.  c.  e. 
X.-METALLURGY. 

Gas  from  Wood  for  use  in  the  Manufacture  of  SteeL  j 
"J.  Douglas.     Iron  and  Steel  Inst.,  May  1902.         I 

In  view  of  the  desirability  in  some  localities  of  making  ' 
fixed  gas  from  wood  for  service  in  the  gas-engine,  or  I 
the  manufacture  of  steel,  the  author  describes  the  mam 
facture  of  such  gas  by  means  of  a  modificiition  of  tb 
Loomis  gas-producer  at  the  works  of  the  Moctezun 
Copper  Company,  at  Nacozari,  Mexico.  The  plant  consis 
of  two  sets  of  twin  generators,  with  a  boiler  interposi 
between  each  set.  The  wood,  which  at  Nacozari  consie 
of  inferior  oak,  is  fed,  without  previous  drying,  on  to  the  tc 
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I  of  a  layer  of  incandescent  coke  or  charcoal  resting  on  the 

crate  bars  of  the  generator.     The  process  is  carried  on  with 

a  view  of  making  a  uniform  gas  of  a  calorific  power  higher 

I  than  that  of  producer-gas,  but  lower  than  that  of  water-gas. 

:  For  this  purpose  a  small  proportion  of  steam  is  mixed  with 

'  air,  and  the  two  are  drawn  almost  continuously  downward 

through  the  incandescent  fuel.     Every  half-hour  or  so  the 

heat  of  the  burning  fuel  becomes  excessive  ;  the  feed-port 

is  then  closed,  and  steam  alone  in  larger  volume  is   drawn 

through  the  layer  of  fuel  till  the  temperature  is  sufficiently 

reduced    to    permit    of    reopening    the    door    and    again 

supplying  the  mixed  air  and  steam  to   the  charge.     When 

.using   wet  wood  the  mixed   water-  and  producer-gas  can 

'i\\e  made  without  the   injection  of  any  steam,  the  water  in 

I  the  freshly-cut    wood   supplying   the    necessary   quantity. 

The  mixed  gas  contains  : — Hydrogen,  I3*.'j0  to  22'.i,  mean 

19'90  per  cent.;  carbon  monoxide,   ll'OO   to    l5*o,  mean 

■13 -04  per  cent.;  methane,   1-67  to   3 '10,  mean  2-57  per 

cent. ;  olefines,  0-20  to  O-CO,  mean  0-;i3  per  cent. ;  carbon 

(dioxide,  14-40  to  17''J0,  mean  16'00  per  cent.;  oxygen, 

p'OO  to  0-40,  mean  O'lO  per  cent.;  and  nitrogen,  4519 

)to  55 '20,  mean  48-00  per  cent.     Its  calorific  power,  as 

determined  on   eight   samples,  varied   between   113-2   and 

,146-9,  mean  l3r.-36,  li.T.U.  at  62°  F.  and  sea-level. 

i  —A.  S. 

Sulphur ;  Hemovnl  of ,  frfim  Coke  and  Pig-iron  in 

the  Cupola  Furnace.     V.  Keusch.     Stahl    u.  Eisen,   22, 
415—416.     ('hem.  Centr.,  1902, 1,  [-.21],  1256. 

jj7est  has  stated  that  the  sulphur  in  foundry  pig-iron  has 
\\  considerable  influence  on  the  quality-  of  the  product,  a 
jliflFerence  of  even  0-01  per  cent.  (0-03  instead  of  0-02  per 
':ent.)  leading  to  defective  castings.  The  author  reports 
in  experiments  made  with  a  view  of  reducing  the  sulphur 
0  traces  in  the  cupola  furnace  by  the  addition  of  nian- 
■anese  ore  as  a  flu.x.  The  pig-iron  used  in  the  experiments 
'ontained  0-006  per  cent,  of  sulphur;  the  coke,  0-81  per 
ent. ;  and  the  manganiferous  clay-slate  used  as  flux, 
7-7  per  cent,  of  manganese  and  0-99  per  cent,  of  SO3  = 
"36  per  cent,  of  sulphur.  On  smelting  in  the  ordinary 
i-ay,  the  cast-'ron  contained  0-04 — 0-056  per  cent,  of 
Julphur;  with  an  addition  of  1  per  cent,  of  the  manganese 
ire  and  2  per  cent,  of  lime,  the  cast-iron  contained  0-004 — 
j-007  per  cent,  of  sulphur;  whilst  with  the  addition  of 
j  and  3  per  cent,  of  manganese  ore  the  product  only 
pntained  traces  of  sulphur. — A.  S. 

Von    and    Silicon  ;    Compounds    of  ,       P.  Lebeau. 

Ann.    Chim.    Phys.,    26,    ["].   5—31.     Chem.    Centr., 
1902,1,  [22],  12C7. 

'BE  iron  siUcide,  SiFe»  (.see  this  Journal,  1900,  1116),  has 
e  sp.  gr.  6-85  at.  20"  C,  hardness  about  6,  and  fuses 
■low  1200°  C. ;  it  is  relatively  stable,  and  dissolves  un- 
jlered  in  many  metals.  The  compound  SiFe  (see  this 
mrnal,  1899,  586)  is  dissolved  slowly  but  completely  by 
-drochloric  acid  ;  it  dissolves  in  aqua  rcgia  the  more 
jadily  the  richer  the  latter  is  in  hydrochloric  acid.  It  is 
composed  by  molten  metals,  forming  SiFcj  and  free 
icon.  The  compound  SijFe  (see  this  Journal,  1901,479) 
obtained  by  he.iting  iron  with  a  large  excess  of  silicon 
the  electric  furnace,  washing  the  powdered  reactiou- 
(iduct  with  dilute  caustic  soda,  nitric  acid,  and  hydro- 
loric  acid,  and  separating  any  admixed  carbon  silicide  by 
■ane  of  methylene  iodide.  It  forms  small  glittering  dark 
cy  crystals,  sp.  gr.  5-40  at  15°  C,  hardness  4 — 5. 
uorine,  chlorine,  bromine,  and  iodine  decompose  it  with  ; 
oduction  of  flame;  oxygen,  even  at  1200°  C.  only  ! 
idiscs  it  superficially.  It  is  not  acted  upon  by  hydro- 
loric,  nitric,  and  sulphuric  acids  and  aqua  rcgia ; 
jdrofluoric  acid  dissolves  it  slowly  in  the  cold,  rapidly 
;d  completely  in  the  warm. 

•  'ommercial  ferro-silicons  with  less  than  20  per  cent,  of 
con  contain  chiefly  SiFco ;  those  with  20 — 33  per  cent, 
silicon  contain  the  silicides  SiFe,  and  SiFe ;  those  with 
're  than  33  per  cent,  of  silicon  contain  the  silicides  .SiFe 
d  SvFe ;  whilst  products  with  more  than  50  per  cent. 
silicon  contain  pure  crystallised  bi.,Fe  mixed  with  excess 
silicon.     (See  also  this  Journal,  1902,  348.)— A.  S. 


Cast   Iron;  InHuence   of  Aluminium   on   the   Carbon   in 

.      Melland   and    VValdron.      Oesterr.    Zeils.    IJerg- 

und    Iluttenw.,    1902,    49,   493.      Zeits.    augew    Chem., 
1902,  15,  [20],  4'J3. 

The  material  employed  was  while  charcoal  iron  from 
Sweden ;  it  was  melted  in  fireclay  crucibles  well  coated 
with  powdered  charcoal.  The  aluminium  was  placed  at 
the  bottom,  with  the  iron  at  the  top  ;  the  molten  metal 
was  stirred  immodiateiy  before  pouring.  The  results  showed 
that  the  addition  of  less  than  2  per  cent,  of  aluminium  had 
no  influence  on  the  total  percentage  of  carbon ;  with  addi- 
tions of  aluminium,  from  2  to  11-8  per  cent.,  the  carbon 
decreased  by  0-13  to  0-39  per  cent.  In  the  quickly-cooled 
tests  the  presence  of  aluminium  up  to  0-23  per  cent, 
appeared  to  exert  no  .-ippreciable  influence  on  the  separation 
of  graphite,  but  above  that  proportion  the  quantity  of  the 
latter  rose  rapidly  until  0-527  per  cent,  of  aluminium  was 
reached;  thence  up  to  1-78  per  cent,  the  separation 
remained  constant,  and  then  decreased.  Between  0-23 
and  1  -78  per  cent,  of  aluminium,  tbe  slowly-cooled  samples 
were  always  grey,  and  contained  about  3  per  cent,  of 
graphite  ;  the  latter  decrea.sed  as  the  proportion  of  alumi- 
nium was  increased,  and  fell  to  0-2  per  cent,  with  11-8  per 
cent,  of  aluminium.  In  no  case  was  tbe  carbon  separated 
completely  as  graphite.  An  aluminium  content  of  0-527 
per  cent.,  however,  caused  the  separation  of  about  3  per 
cent,  of  graphite;  a  quickly-cooled  test  showed  the 
same  quantity  of  graphite  as  a  slowly-cooled  test,  the 
former  being  characterised  by  a  very  fine-grained  texture, 
even  with  grey  iron.  A  proportion  of  aluminium  of 
0-25  per  cent,  reduced  the  strength  of  the  material  by 
60  per  cent.;  increase  of  the  aluminium  up  to  38  per 
cent,  had  no  further  effect. — J.  F.  B. 

Steel;  Microstriicture   of  Hardened .     J.   O.  Arnold 

and  A.  M' William.     Iron  and  Steel  Inst,,  May  1902. 

The  clear  and  definite  constituents  of  hardened  steel  consist 
of  (a)  harJenite,  FCo^C,  of  which  the  whole  mass  consists 
only  in  the  case  of  0-89  per  cent,  carbon  steel;  (6) 
ferrite,  Fe,  which  segregates  more  or  less  in  unsaturated 
carbon  steels  in  spite  of  the  rapid  action  of  quenching  ; 
(c)  cementite,  Fe^C,  which  segregates  more  or  less  in 
supersaturated  steels  in  spite  of  the  rapid  action  of  quench- 
ing. The  indefinite  portions  of  hardened  steels  consist  of 
unsaturated  carbon  steels  of  hardenite,  containing  more  or 
less  unsegregated  ferrite,  or  of  supersaturated  carbon  steels 
of  hardenite  containing  more  or  less  unsegregated  cementite. 
Martensite  is  not  a  constituent,  but  a  crystalline  structure 
developed  at  high  temperatures.  It  is  marked  in  saturated 
carbon  steels  by  preferential  etching  lines,  in  unsaturated 
carbon  steels  by  stria;  of  ferrite,  and  in  supersaturated  steels 
by  stria;  of  cementite.  The  existence  of  the  constituents 
sorbite,  troostite,  and  austentite  is  extremely  doubtful. 
Care  should  be  taken  in  micrographic  analysis  not  to  attri- 
bute to  new  constituents  effects  which  are  really  due  to 
optical  causes  or  are  merely  obscure  polishing  or  etching 
effects.  The  authors'  experiments  were  confined  to  pure  iron 
and  carbon  steels  such  as  are  produced  in  the  best  crucible 
practice. — A.  S. 

Martin  Slog.     E.  Lecocq.     Bull.  Assoc.  Beige  des  Chim., 
16,  [2],  104—106. 

With  regard  to  the  proposal  to  utilise  these  slags  for 
manurial  purposes,  the  author  points  out  that  the  phosphoric 
acid  conteut  is  very  variable,  fluctuating  between  1  and 
10 — 12  per  cent.  Where  the  steel-maker  purchases  Thomas 
pig-iron,  the  slags  will  be  comparatively  rich  in  phos- 
phorus, but  where  rolling-mill  waste  forms  the  chief  raw 
material  the  slags  will  he  poor  in  that  constituent.  He  is 
of  opinion  that  wnere  less  than  6  per  cent,  of  phosphorus 
pentoxide  is  present,  the  slags  would  not  be  worth  the 
expense  of  packing. — C.  S. 

Blende.i  contait\ing   Fluorine ;  Roasting .      E.   Frost 

and   E.    Lecocq.      Bull.   Assoc.    Beige   des   Chim.,    16, 
[■2],   99—104. 

In  the  case  of  a  blende  containing  F,  7  per  cent. ;  SiO.2, 
8-37  per  cent. ;  Fe,  0- 62  per  ceut.,  ground  fine  enough  to 
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pass  through  a  Xo.  130  sieve,  93  per  cent,  of  the  total 
fluorine  was  eliminated  by  roasting  at  red  heat  in  the  mutfle 
ot  a  cupcllation  fiiniace.  With  a  sample  coutaininf;  F, 
2'02  per  cent.;  Si(J^,,  4'G6per  cent.;  Fe,  0'44  percent., 
the  results  were  constant,  at  an  elimination  of  31  per  cent, 
of  the  total  Huorine,  whether  ground  6ue  or  coarse  (No.  30 
sieve),  f'n  the  other  hand,  a  blende  containing  2 '30  per 
cent,  of  SiOj  and  1U'30  per  cent,  of  Fc,  when  treated  with 
an  addition  of  10  per  cent,  of  fluorine  and  ground  to  pass 
through  a  2-mm.  mesh  (thf  usual  (ineiiess  adopted  in 
praotice),  parted  with  78  per  cent,  of  the  fluorine,  the 
elimination  being  increased  to  90  per  cent,  by  line  grinding 
(No.  130  sieve).  Finally,  a  blende  containing  14'75  per 
cent,  of  silica  and  5 '48  per  cent,  of  iron,  also  treated  with 
10  per  cent,  of  fluorine,  parted  with  the  whole  of  the  latter 
when  Snely  ground  and  roasted,  but  only  with  89  per  cent, 
when  coarsely  crushed.  There  would  therefore  appear  to 
be  some  connection  between  the  percentage  of  silica,  tineness 
of  division,  and  the  amount  of  fluorine  eliminated. 

From  other  observations  made  by  the  authors  it  would 
seem  that  a  portion  of  the  fluoiine  is  liberated  in  the  state 
of  free  hydrofluoric  acid. — C.  S. 

Zinc-Furnace  Cinder  ;    Determination  of  the  Prnportioyi  of 

Metallic  Lead  iii  Crude .     E.  Prost,  J.  (_'haron,aDd 

M.  Marisal. 

See  under  XXIII.,  page  874. 

Phosphorus  in  Shut  or  Chilled  Iron,  Effect  of  Annealing  ofi 

the   jjftermination  of ;  bi/  the  Permanganate  Alkali 

.Method.     C.  E.  Manby. 

See  under  Wl]l.,page  873. 

English  Patents. 

Minerals;  Apparatns  for  the  Separation  of ,  by  the 

Selcctire    Action    of   Oils   and  like    Substances.     A.   S. 
Elmore,  London.     Eng.  Pat.  15,526,  July  31,  1901. 

Compare  U.S.  Pat.  692,643,  1902,  this  Journal,  1902,  618. 
The  abstract  there  given  applies  equally  to  the  first  described 
process  and  apparatus  of  the  present  invention.  A  modified 
apparatus  consists  in  a  mixing  trough  for  ore  slush  and 
oil,  delivering  on  to  an  incline  having  steps  or  baffles,  over 
which  passes  the  reverse  way  an  endless  canvas  travelling 
apron,which  picks  up  panicles  of  oil  with  entangled  minerals, 
these  being  again  detached  by  passage  against  a  scraper. 
The  separation  of  the  mineral  from  the  oil  is  effected  in 
a  centrifugal  machine,  such  as  that  described  in  the  above- 
mentioned  abstract.  Fresh  oil  is  continuously  spread  on 
the  travelling  apron.  The  pulp  flo-.ving  from  the  incline 
IS  discharged  into  a  trough,  from  the  perforated  bottom  of 
which  it  falls  on  a  rotating  conical  sieve,  washed  on  one 
side  of  its  surface  by  a  warm  water  spray,  which  carries 
the  oily  particles  into  a  launder  on  that  side,  whilst  another 
launder  on  the  opposite  side  conveys  the  treated  pulp  to 
the  tailings  dump. — E.  S. 

Metals,  Metalloids,  and  other   Metalliferous    Substances ; 
Improved  Means  applicable  for  Use  in  the  Separation  of 

Volatile  from  Non-Volatile .  G.  G.  il.  Hardiugham, 

London.     From  F.  Heberlein,  Bundt   Wattwyl,  Switzer- 
land.    Eng.  Pat.  10,351,  May  IS,  1901. 

In  separating  arsenic  or  antimony  from  lead  ore,  for 
example,  the  ore  is  mixed  with  coke,  coal,  sulphur,  or 
sulphides  (if  not  already  present),  "  or  other  suitable 
reducing  apent,"  and  is  heated  in,  or  transferred  to  a 
converter  after  previous  heating,  where  the  mass  is  treated 
■with  air,  steam,  or  other  oxidising  agent,  whereby  the 
volatile  metals  or  oxides  are  driven  out  and  collected,  the 
non-volatile  metals  remaining  in  the  converter. — E.  S. 

Zinc;  Treatment  of  Ores  containing .    J.  C.  Butterfield, 

Balham,  Surrey.     Eng.  Pat.  2782,  Feb.  8,  1901. 

Ores  containing  zinc  and  other  sulphides  are  roasted 
without  fritting,  and  the  product  is  ground  with  caking 
coal,  to  which  limestone  is  added  as  a  flux.  The  ore 
mixture    is    placed   on   a    tray    or    metal    plate    within  a 


horizontal  cylindrical  iron  or  iron-lined  retort,  projecting 
beyond  the  furnace.  An  air-pump  is  provided  for  ob- 
taining a  vacuu?n  within  the  retort,  to  assist  the  distillation 
of  the  zinc.  When  complex  ores,  containing  chiefly  zinc 
and  lead,  with  some  copper,  iron,  and  ju'ecious  metals,  are 
under  treatment,  the  residue  from  the  distillation  is  mixed 
with  lime  or  sand  and  iron  pyrites,  and  smelted  to  obtain 
a  fusible  copper  sulphide  and  metallic  lead  with  any  precious 
metals  present. — -E.  .S. 

Lead   and   Zinc  ;  Imjiroved   Process  for  the    Treatment  o/ 
Mi.reil    Ores    and    Compounds,  for   the    E.rtrariion   or 

Separation  of  ,  tliercfrom.      C.   H.   T.   Haveraann, 

Paris.     Eng.  Pat.  10,105,  May  15,  1901. 

Mixed  ores,  sludges,  or  sublimates,  obtained  in  the  treat- 
ment of  lead  and  zinc  ores,  are  mixed  with  carbon,  and 
heated  in  a  reverberatory  lurnace  connected  to  condensation 
chambers,  to  which  part  of  the  zinc  passes  as  oxide  or 
sulphide.  Melted  iron  is  then  run  into  the  agglomerated 
mass  in  the  furnace,  with  stirring,  to  reduce  the  sulphides ; 
the  reduced  zinc  oxidises  or  again  forms  a  sulphide,  th€ 
fumes  of  which  condense  with  the  first  sublimate,  and  the 
liquid  mass  remaining  in  run  into  moulds  for  separation  of 
the  lead  from  the  iron,  or  iron  sulphide  formed. — E.  S. 

Copper  and  Xiekcl ;     ICrtraetiug   from    their    Ores 

H.  G.  C.  Thotehrn,  I'aris,  and  H.  De  Saint  Seine, 
Widnes,  Lancashire.     Eng.  Pat.  10,101,  May  15,  1901. 

Into  the  furnace  in  which  sulphuretted  copper  ore,  oi 
copper-nickel  ore,  is  being  treated,  a  mixture  of  super- 
heated steam  and  air  is  blown  ;  it  may  be  alone,  oi 
carrjing  mechaiiicallv  sand,  or  mixed  with  chlorine,  oi 
with  salt  and  sand.  The  matte  obtained,  whether  from  i 
rich  or  poor  ore,  is  tapped  in  a  reverberatory  fumacf 
provided  either  with  movable  tuyeres,  or  with  two  rowi 
of  tuyeres,  one  row  blowing  somewhat  below  the  level  o^ 
the  bath,  and  the  other  above  ;  so  that  a  jet  of  superheater 
steam  and  air,  carrying  a  suitable  pulverulent  flux  may  bi 
forced,  eitlier  into  the  interior  or  on  to  the  surface  of  thr 
bath.— E.  S.  [ 

Cobalt    Hgdro.ride,    or   a    Cobalt    Ammonium    .S'n//,   Pr^ 

paring ;  the  Process  being  applicable  for  Separating 

Cobalt  from  Aickel,  Copper,  and  other  Metals.  H.  A 
Frascb,  Hamilton,  Canada.  Eng.  Pat.  19,038,  Sept.  21 
1901. 

Soi>ir.M  chloride  is  added  to  an  ammoniacal  solution 
the  metals,  the  hydroxides  of  which  are  soluble  in  a: 
monia ;  cobalt  and  nickel  are  thereby  precipitated,  leavn 
copper,  zinc,  and  other  metals  in  solution.  The  .separat' 
precipitate  is  washed  with  ammoniated  brine,  and,  on  aiM 
tion  of  water,  nickel-ammonium  chloride  dissolves,  whiii 
the  cobalt  salt  decomposes  thus  :, 

Co(NHj).^CI.-h4NH3-i-2H50  =  Co(OH).,-i-2NH^C1  +  4NH 
The  cobalt  hydroxide  is  separated.  The  nickel-ammoniui. 
chloride  can  then  be  precipitated  by  salt.  The  coba 
hydroxide  may  be  dissolved  by  ammonia  and  precipitate 
by  salt  to  obtain  cobalt-ammonium  chloride,  having  th 
formula  Co(NH3);CL-h4XH3,  which,  dissolved  in  ammoi 
solution,  may  be  used  in  plating.  See  Eng.  Pat.  284, 1^' 
(this  Journal,  I90I.  580).— E.  S. 

United  States  Patents. 

Ores,    Complex    and    liefractory ;     Treatment    of  — 
F.  Ellershausen,   London.     U.S.  Pat.  700,311,  May  2 
\        1902. 
See  Eng.  Pat.  483,  1900  ;  this  Journal,  1901,  47.— E.  S. 

Fluxing  and  Separating  Compound.  A.  D.  Miller,  M"i 
Pleasant,  Pennsylvania,  U.S.A.  U.S.  Pat.  700,5:' 
May  20.  1902. 

The  compound  consists  of  .asbestos  and  a  flux,  snch 
borax,  with  or  without  an  oxidising  agent,  snch 
potassium  permanganate. — E.  S. 


!  June  so,  1902.1 
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3last-furnace   Stoves ;  Air   Mirer  andV' Healer  for  Gas- 
burners  for .     C.  H.  Bjorckner,  Lorain,  Ohio.     U.S. 

\  Pat.  G95",437,  March  18,  19U2. 

I'he  heated  gases  from  the  furnace  enter  a  cylindrical 
'bamber  through  the  top,  the  dust  settling  in  a  lower 
•eceptacle  therein.  The  gases  pass  from  the  chamber 
hrough  a  central  conical  nozzle  in  the  rear  wall  of  the 
bamber.  Through  the  chamber  from  front  to  back  is 
xed  a  number  of  concentrically  arranged  tubes,  through 
■bich  air  passes,  and  is  thereby  highly  heated.  This  air 
.  delivered  through  a  conical  outlet  surrounding  the  gas 
one,  and  mixes  with  the  gases  in  a  tube  leading  to  the 
last-furnace  stoves. — R.  S. 

['urnace  ;    Reverheratory   Smelling  .      F.   Nevegold. 

;  Portland,  Oregon,  U.S.A.  U.S.  Pat.  693,8(38,  March  18, 
:  1902. 

/OOD,  oil,  or  gas,  are  nsed  as  fuel.  Beyond  the  bridge- 
all  to  the  fire  chamber,  is  the  "concentrating  chamber," 
je  horizontal  bottom  lined  with  graphite  tiles,  and  having 
I  downwardly  sloping  false  arched  roof,  continuing  from 
'er  the  fireplace,  to  near  its  end,  the  true  roof  above  it 
;tending  into  the  wall  terminating  the  chamber,  below 
lich  is  an  auxiliary  fire  chamber.  A  blast  of  heated  air, 
.'am  and  gases  is  directed  on  to  the  roasting  and  smelting 
arth  by  the  arched  roof.  Immediately  before  the 
8sage-way  between  the  chambers  is  a  second  arch, 
tending  over  a  less  inclined  part  of  the  hearth,  separated 
f)m  the  more  inclined  portion  by  a  steep  step.  The 
;lined  portion  of  the  hearth,  on  which  the  roasting  is 
jected,  is  provided  with  a  ram  by  which  the  roasted 
terial  is  pushed  forward  till  it  falls  on  to  the  smaller, 
jpered  and  most  highly  heated  compartment,  where  it  is 
velted,  and  then  flows  to  the  lower  hearth  of  the  con- 
iitraling  chamber,  from  which  the  slag  may  be  run  off 
im  the  heavier  matte  or  metal. — E.  S. 

ecious  Metals  from   their   Ores ;  Method  if  Extracting 

.    .7.   Baxeres   De   Alzugaray,   London.     U.S.   Pat. 

'01,002,  May  ;;7,  1902. 

E  crushed  ore  is  added  to  a  solution  of  sodium  chloride, 
j;ium  carbonate  and  potassium  cyanide,  and  a  gaseous 
Kture  of  bromine  and  air  is  forced  through  the  mass, 
a;r  which  the  precious  metals  can  be  recovered  from  the 

iition  by  any  known  means,  such  as  electrolysis. 

— G.  H.  R. 

Xalgamator.     E.   .1.   Kiss,  Fort  AVayne,  Indiana,  U.S.A. 
U.S.  Pat.  690,452,  April  1,  1902. 

amalgamator,  which  is  intended  for  the  treatment  of 
j'actory  ores  needing  exposure  to  mercury  fumes,  con- 
as  of  a  fixed  retort  or  cylinder  of  considerable  diameter, 
*zontally  mounted  in  the  combustion  chamber  of  a 
fijiace,  the  cylinder  having  within  it  a  cylindrical  agitator 
*;h  can  be  rotated,  and  into  which  ore  is  fed  through  a 
C'cury  seal.  There  are  also  means  for  conducting  the 
Hicurialised  ore  from  the  cylinder  to  a  water-sealed 
ailgamatmg  tank,  wherein  it  is  brought  into  contact  with 
n|cury,  and  then  mechanically  discharged.  Everything 
jao  arranged  that  the  escape  of  mercurial  fumes  is 
iijossible. — E.  S. 

! 

Oper  and    Titanium  ;    Process   of  Producing  Alloys  or 

"tnpounds  of .      A.  J.  Rossi,  New  York.      U.S. 

ut.  7U0,244,  Alay  20,  1902. 

AjcKTHOD  of  producing  alloys  of  metals  available  in  the 
n^illic  state  with  metals  existing  in  the  form  of  oxide. 
T|  metals  in  the  metallic  state  are  introduced  into  a  bath 
oljiolten  reducing  metal  (preferably  aluminium),  the  heat 
of  le  formation  of  whose  oxide  is  at  a  given  temperature 
gi  ter  than  that  of  the  metallic  oxide  to  he  used,  then  the 
■p  ds  existing  in  the  form  of  oxide  are  added,  and  heated 
til.  eaction  takes  place.  The  alumina  combines  with  the 
oven  of  the  metallic  oxide,  whilst  the  metallic  residuum 
pi  e  latter  becomes  alloyed  with  the  metals  which  were 
iBiduccd  in  the  metallic  state.  The  process  of  pro- 
otpg  an  alloy  or  compound  of  copper  and  titanium  is 
•It-ibed.— G.  11.  E. 


XI.-ELECTEO-CHEMISTEY  AND 
ELECTKO-METALLURGY. 

(4.)— ELECTItO-CHEMISTRY. 

Metallic  Sulphides  ;  Electrical  Besistence  of . 

J.  Guinchaut.  Comptes  H.-nd.,  134,  [21],  1224 — 1226. 
The  metallic  sulphides  present  in  their  physical  characters 
a  certain  analogy  to  the  metals,  while  they  also  behave  as 
electrolytes ;  and  the  author  determined  the  electrical 
conductivity  of  several  of  thrm  at  different  temperatures,  to 
discover  whether  ri.se  of  temperature  caused  a  decrease 
(as  in  the  case  of  the  metals)  or  increase  (.as  in  the  case 
of  bad  conductors  and  electrolytes).  Three  classes  exist, 
typified  respectively  by  lead  sulphide  (good  conductor  at 
ordinary  temperature ;  resistance  increases  almost  pro- 
portionately with  rise  of  temperature,  from  0-00029S  at 
0"  C.  to  0-01294  at  920'  C'.»  ;  stannous  sulphide  (bad  con- 
ductor at  ordinary  temperature  ;  resistance  decreases  with 
rise  of  temperature,  tending  to  a  limit  near  the  melting 
point,  from  1071  at  0°  C.  to  (1-061  at  920°  C.)  ;  amiferrous 
sulphide  (fairly  good  conductor  at  ordinary  temperature; 
resistance  diminishes  to  a  minimum  about  .").)0',  then  increases 
again:  0-0998  at  l:('C.,  ()-()()087  at  580"  ('.,  (1-00171  at 
868  C).  In  all,  the  rate  ol  variation  of  resistance,  drjdt, 
increases  with  the  temperature,  .-tarting  from  a  value  at 
0°  C.  which  is  greater  as  the  resistivity  itself  is  greater. 
This  value  is  positive  for  good  conductors,  negative  for  bad 
conductors.  The  sign  of  the  coeflieient  dr  lit  appears  to 
depend  on  the  magnitude  of  the  resistivity,  not  on  any 
accessory  causes. — J.  T.  I). 

L^NiTED  States  Patent. 

Storage  Battery.     [Electrodes.']     L.  \V.  Lombard,  Boston. 
ti.S.  Pat.  700,210,  May  20,  1902. 

The  improved  element  comprises  a  number  of  thin  sheets 
or  strips  of  metal  connected  together,  and  composed 
.alternately  of  oxidisable  and  unoxidisablc  sheets  or  strips, 
or  of  those  oxidised  with  difficulty,  all  in  eoutact  with  each 
other,  the  oxidisable  strips  being  adapted  to  be  converted 
into  active  material  by  chemical  or  electrolytic  treatment, 
and  the  others  holding  the  layers  of  active  material  between 
them,  and  thus  supporting  them. — G.  H.  It. 

Fkexch  Patent. 

Nitro  Compounds  ;  Process  for  the  Reduction  of . 

Boehringer  and  Sons.     Fr.  Pat.  316,19.1,  1901. 

[See  under  \\.,page  So6. 

(B.)— ELECTRO-METAILURGT. 

Gold ;  Electrolytic  Precipitutinn  of .      E.  D.  Kendall. 

Eng.  and  Mining  J.,  1902,  73,   [20],  700. 

The  dilute  cyanide  solution  containing  dissolved  gold  is 
allowed  to  filter  slowly  through  a  mass  of  hard  fragmentul 
carbon,  which  is  packed  around  the  porous  cup  of  an 
electrolytic  cell  and  forms  the  cathode.  A  earbou  plate 
immersed  in  a  solution  of  caustic  soda  contained  in  the 
porous  cup  forms  the  anode.  Upon  passage  of  the  current 
(at  15  volts),  the  double  cyanides  are  electrolysed,  the 
cyanogen  beicg  absorbed  by  the  caustic  soda,  and  the  gold 
deposited  in  a  pulverulent  form  in  and  through  the  mass 
of  the  cathode.  After  a  considerable  quantity  of  gold  has 
been  deposited,  the  solutions  are  drained  otF  from  the  two 
compartments  of  the  cell  and  a  carbon  plate,  silvered  and 
rubbed  with  plumbago  is  substituted  for  the  carbon  anode. 
The  current  connections  are  now  reversed,  and  a  strong 
solution  of  potassium  cyanide  made  to  flow  through  the 
cell,  the  flow  occurring  successively  through  the  anode  and 
cathode  compartments  in  the  ordi-r  named.  Under  these 
conditions  the  gold  is  dissolved  from  the  fragmental  carbon 
now  fonning  the  anode,  and  is  re -deposited,  in  reguline  form, 
on  the  metal  cathode  in  the  porous  cup. 

S.  B.  Christy  has  described  the  advantages  of  the  process 
as  follows : — A   plant  producing   600  troy  oz.  of  gold   in 
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•W  days  would,  under  normal  conditions,  distribute  this 
raetal  over  1200  square  feet  of  cathode  surface  in  a  film 
upproximalely  0  •  00033  inch  in  thickness  ;  by  re-solution  and 
re-deposition,  this  gold  may  be  collected  upon  an  area  not 
exce-ding  10  square  feet,  correspondinf;  to  a  deposit 
fl-Ot  inch  thick.  (See  also  Pfleger,  Eng.  Pats.  23,.5.57 
1S94,  and  16,T3G  and  16,737,  1895;  this  Journal,  1S96 
IW  and  601).— A.  S. 

English  Patent. 

Tin  ;  Process  for  the  Electrolytic    Treatment  of ,  and 

an  Apparatus  therefor.  P.  Nauhardt,  Paris.  Eng.  Pat. 
21,y42,  Oct.  31,  1901. 
The  tin  is  dissolved  by  the  action  of  an  electric  current  of 
feeble  vohage,  in  a  ba"th  composed  of  about  100  parts  of  ■ 
water  and  10  parts  of  sulphuric  acid,  and  neutralised  by  the  \ 
addition  of  an  ammoniacal  salt,  preferably  sulphate  of 
ammonia,  to  such  a  degree  as  will  prevent  it  from  attacking 
iron,  copper,  brass,  or  the  like.  The  process  is  carried  out 
in  lead-lined  vessels.  For  the  scouring  or  stripping  of 
waste  tin  iron,  tinned  wire,  &c.,  this  lining  constitutes  the 
cathode  on  which  the  tin  is  deposited  in  a  crystallised  pul- 
verulent form,  while  the  anode  is  supplied  by  the  waste 
materials  enclosed  in  a  perforated  rotating  drum,  one  part 
of  whose  inner  sides  is  lined  with  sheets  of  lead.  The 
articles  to  be  tinned  are  connected  to  the  negative  pole  of  a 
source  of  electricitv,  and  are  immersed,  or  caused  to  move 
about  in  the  alre'ady  saturated  bath,  by  connecting  the 
positive  pole  with  the' leaden  lining  of  the  vessel.— G.  H.  R. 

United  States  Patents. 
Metals  from  Ores  and  Scrap  containina  same ;  Process  of 

Extracting S.  S.  Sadtler,  Philadelphia.     U.S.  Pat. 

700,563,  May  20,  1902. 
Metals,  such  as  zinc,  the  oxides  of  which  form  soluble 
compounds  with  the  alkali-metal  hydroxides,  are  extracted 
bv  dissolving  the  ore  in  a  solution  formed  by  treating  a 
solution  of  caustic  alkali  with  a  halogen,  separating  the 
sulphur  formed,  and  decomposing  the  remaining  solution 
in  the  cathode  compartment  of  an  electrolytic  cell.  In  the 
anode  compartment,  which  is  separated  from  that  containing 
the  cathode  bv  a  porous  diaphragm,  a  solution  from  which 
the  metal  has' previously  been  separated  is  simultaneously 
regenerated,  the  solution  having  been  transferred  from  the 
cathode  to  the  anode  compartment  before  beginning  the 
operation. — G.  H.  11. 

Copper   or   other    Ores ;    Process   of  Treating ,  for 

obtaining  their  Contents  of  Metals.  N.  S.  Keith,  Arling- 
ton, U.S.A.  U.S.  Pat.  700,941,  May  27, 1902. 
This  process  of  obtaining  a  reguline  metal  from  its  ores 
consists  in  first  powdering  the  ore,  and  then  roasting  the 
powder,  after  which  it  is  leached  with  a  solvent  of  the 
metal.  The  metal  is  then  deposited  from  the  lixiviate  by 
passing  the  latter  as  an  electrolyte  through  a  succession  of 
two  or"  more  electrolytic  cells,  connected  in  series.  The 
anodes  are  insoluble,  and  the  electrodes  of  each  cell  are  in 
multiple  series,  and  have  gradually  increasing  surfaces, 
whereby  there  is  a  gradual  reduction  of  the  current  density 
as  the  metal  of  the  electrolyte  is  deposited.— G.  H.  K. 

Zinc  ;  Method  of  obtaining ,  by  Electrolysis. 

L.  Mond,  London.     U.S.  Pat.  701,215,  May  27,  1902. 

See  Eng.  Pat.  57G4,  1901  ;  this  Journal,  1902,  354. 

— G.  H.  R. 

Zinc  ;  Apparatus  for  obtaining ,  h;i  Electrolysis. 

h.  Mond,  Loudon.     U.S.  Pat.  701,  216,  May  27,  1902. 


it  yields  both  fatty  oil  from    the  seeds  aud  the   dyestui 
Garthamine.     The  oil  has  a  pleasant  taste,  especially  whe: 
obtaiued  from  the  husked  seeds,  when  also  it  is  of  bette 
value   than   that   from    the   unhusked   seeds.      The   seed 
contain  about  25  per  cent,  of  oil,  but  only  17 — 18  per  cenij 
can   be  expressed  by  hydraulic   press.      Safflower  oil  bi 
a  bright  yellow    colour,  and   is   in    taste   very  similar 
sunflower  seed  oil,  to  the  best  qualities  of  which  it   is  con 
mercially  equal.     Safflower  cultivation  is   very  profitabfl 
The  plant   is  less  subject  to  injury  by  climate  and  insecjl 
than  the  sunflower,  therefore  great  increase  in  its  propagatioj 
is  probable. 

Two  kinds  of  oil  were  investigated  ;  one  expressed,  a| 
the  other  extracted  with  ether  : — 


K. 


Expressed. 


Extract 


0-9S8 

0-916 

1-477 

6'4  per  cent. 


172 

M-87 

126 

0-8S 


U-925 
1-477 


Specific  gravity  at  0"  C i 

„  ,.       15°C I 

Refractive  index  at  16°  C.  (Abbe) 
Oxytrcn  absorption  test  (Livache)  I 

after  two  days. 
SaponiticaiiOTi  value  (liuttstorler); 

Hehiier  value 

Iodine  value , 

Rcichert-Meissl  Talue 

\ck1  value lO'SO  ra^rms.    \    1  2o  mgmis 

Water i    OSSpercent. 


11>4 

95-73 

130 

0-89 


11-91  per  cent.  I  13-95  per  oen 


The  quantities  of  volatile  fatty  acids  were  not   large,  ai 
were  not  further  examined. — S.  L  K. 

Glycerin;  Determination  of  Pure  ,  in  the  Commerci 

Article.     Deiss. 


See  under  XXIII.,  page  874. 

Glycerin  ;    Method  of   Determining  ■ 
Chaumeille. 

See  under  XXIIL,  page  874. 


by  Jodie  Ac 


See  Eng.  Pat.  5764, 1901 ;  this  Journal,  1902,  354. 

— G.  H. 

XII.-FATS,  OILS.  AND  SOAP. 

Safilowcr  Oil.     N.  Tvlaikow.     Extract  from   the    Moscow 
\<rricuhural   Institute's  Chem.   Kep.,   1902,  85.     Chem. 
Rev.  Fett-  u.  Harz-Ind.,  1902,  9,  [5],  106. 
The  safflower,  indigenous  to  the  East  Indies,  is  being  in- 
creasingly cultivated  in  the  Caucasus  and  in  Turkestan,  as 


English  Patekt. 

Soap  Tablets,  Bars,  and  the  like.     J.  E.  llally,  Londoi 
Eng.  Pat.  13,065,  June  27,  1901. 

The  soap  contains  a  core  of  suitable  material  (woi 
cork,  &c.),  either  smooth,  corrugated,  or  marked  » 
advertisements. — C.  A.  M. 

United  States  Patents. 

Oils  ;   Process  of  defining .     E.  Douillet,  La  Gaieni 

Colombes,  France.     U.S.  Pat.  700,181,  May  20,  1902. 

See  Eng.  Pat.  14,329,1901;  this  Joumal,1902,711.— C.  A. 

Soap ;    Process  of  Making .     T.  Parziale,  Alexand. 

Egypt.     U.S.  Pat.  700,229,  May  20,  1902. 

SEEEng.Pat.10,912,1900;  thisjournal,1901,  591.— C.A 

Detergents;    Process    of   Making   .      G.    Bamlx 

London.     U.S.  Pat.  700,602,  May  20,  1902. 

Olein  (commercial  oleic  acid)  is  mixed  with  a  suita 
cereal  {e.g.,  oatmeal)  and  caustic  alkali,  and  the  m'lt 
expo-ied  to  the  atmosphere  until  the  free  alkali  is  casi 
ated.  The  dry  powder  is  stated  to  be  completely  soluble 
cold  water.— C.  A.  M. 

Soap  Press.     W.  S.  Watson,  Philadelphia,  U.S.A. 
U.S.  Pat.  701,1 13,  May  27, 1902. 


The  soap  or  other  plastic  material  is  conveyed 
where  it  is  stamped  into  cakes  by  means  of  die 
of  which  can  be  regulated,  and  is  then  removed 
an  endless  belt  or  other  suitable  device.— C.  A. 


to  s  mo , 
s,  the  th' 
by  mean  f 
M. 
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XIII.-PIGMENTS,  PAINTS.  RESINS. 
VAENISHES;  INDIA-RUBBER,  Etc. 

(C.)— ISDIA-RUBBEK. 
English  Patents. 

ndia-Rubber ;      Impts.    relating    to    Recovery    of    , 

I  from  Vulcanised  Rubber  Waste.  K.  B.  Price,  Chicago, 
I  U.S.A.     Eng.  Pat.  346S,  Jan.  10, 1902. 

"he  fioely  divided  waste  is  placed  in  a  jacketed  digester, 
tted  with  stirring  apparatus,  where  it  is  snbmitted  to  the 
':tion  of  a  previously  superheated  liquid  (such  as  sodium 
liojulphate),  under  pressure  produced  by  the  admission  of 
iperheated  steam. — M.  J.  S. 

aoutchouc :      Process  for    the    Regeneration    of    . 

E.  Zuhl,  Berlin.     Eng.  Pat.  3855,  Feb.  U,  1902. 

jE  waste  rubber  is  dissolved  at  the  lowest  possible  tem- 
■rature  in  five  times  it<  weight  of  naphthalene,  and  the 
lution  is  allowed  to  settle.  The  solvent  is  then  removed, 
;her  by  distillation  with  steam  or  by  extraction  with 
3thyl,  ethyl,  or  amyl  alcohol. — F.  H.  L. 

LIV.-TANNINa;  LEATHER,  GLUE,  SIZE. 

mnin    in    Plants;    Origin  and  Role  of  ,  and  its 

.Transformations  during  Tanning .  E.  Nihoul.  Bulletin 
ide  la  Bourse  aux  Cuirs  de  Liege,  Nov.  1901. 

Iter  a  very  complete  expose  of  the  origin  of  tannins,  the 

l;hor  turns  to  the  subject  of  the  : — 

Decomposition  of  Tannins.  —  The  author  shows  that 
ine   matters    exert   an    important  influence   in   the   ex- 

iCtion  of  tannins   (see  this  journal,  1901,  1005),  notably 

•the  case  of  pine  and  of  sumac. 
The  destructive  influence  of  saline  matters  in  hard  water 

'  still  more  apparent  from  the  following  figures,  which 
icate  the  influence  of  the  hardness  of  each  water,  and 
■  character  of  its  hardness,  upon  the  relative  degree  of 
Faction  in  the  case  of  each  tanning  agent  referred  to  : — 


i 

"Water  employed. 

!    I. 

1 

1 

11. 

III. 

hardness 

..          21-84 

23-12 
10-28 
842-0 

16-75 
10-26 
9-16 
70-U 

31-46 

6-97 

32-89 

61-10 

4.^-l7 

S3 -27 
17 -71 
Sl-75 

26'2S 

..   1     910-8 

1843-0 

Stuut: 

Organic  extract 

17-84 

Tannin 

11-85 

7"96 

69-10 

' 

lac: 

Organic  extract 

Tannin 

1 

29-08 
12-07 
2S-69 

13-42 

2-11 

26-56 

..   '       55-61 

62-72 

n 

nia: 

Organic  extract 

4763 

41-91 

33-18 

Non-tannin  total 

Insoluble  matter 

..   '       19-15 
rw-19 

20-56 
36*19 

•» 

he  increase  of  insoluble  matter  is  not  comparable  with 
tl  loss  of  organic  extract,  nor  this,  again,  with  loss  in 
t:  >in,  and    the    mere    formation   of   insoluble    tannatea 

lot  account  for  the  whole  discrepancy. 

1  the  valonia,  for  example,  the  increase  of  insoluble 
nter  is  3  units  from  water  I.  to  water  III.,  whilst  the 
Ovnic  extract  has  fallen  6  units,  and  the  tannin  only 
4  lits  ;  similarly  with  sumac,  the  insoluble  has  increased 
( Jiits,  and  the  organic  extract  diminished  by  more  than 
1|,  units.  The  liquors,  moreover,  were  increasingly 
^j:ult  to  filter,  and  more  and  more  coloured,  so  that  the 
fcliation  of  colloidal  phlobaphenes  would  appear  to  be 
tnbated,  represented  in  the  tanyard  by  the  sediment 
'o  d   in   the    tan-pits.      Many   extracts    are    extremely 


difficult  to  filter,  doubtless  from  this  same  cause,  quebracho 
being  a  well-known  example.  This  difficulty  is  much  less 
pronounced  in  the  analysis  of  natural  tanning  material*,  or 
of  extracts  weak  in  tannin  and  rich  in  soluble  saline 
matters,  which,  being  electrolytes,  have  a  marked  property 
of  precipitating  suspended  colloidal  matter  (Komer). 
The  fact  that  leather  gives  up  tannin  with  difficulty  and, 
after  a  certain  limit,  practically  not  at  ali,  suggests  that 
the  process  of  tanning  is  essentially  a  deposition  of  phloba- 
phenes derived  from  tannins  as  outlined  above,  on  to  the 
fibres  of  the  hide  substance  (compare  Youl  and  Griflith, 
this  Journal,  1901,  425—434). 

The  direct  method  of  estimating  insoluble  tanning 
substance  in  leather  by  treatment  with  alcoholic  soda,  as 
described  by  Fahrion,  would  seem  to  prove  that  tannin 
is  deposited  on  the  hide  substance  in*a  resinous  form.  The 
quantity  of  material  thus  determined  was  32-4  per  cent,  in 
the  case  of  tanned  sheep  skin,  and  21-68  for  calf,  which 
figures  are  within  the  limits  obtained  by  Schroeder  and 
Paessler's  method,  and  the  properties  of  the  substance  so 
isolated  agree  entirely  with  those  of  a  resin  or  reeinoid  body. 
It  is  important,  however,  to  extract  this  substance  by  a 
neutral  agent,  as  it  is  possible  that  the  alcoholic  soda  itself 
alters  it  to  a  resin-like  body. — R.  L.  J. 

Glue  and  Gelatin;  Analysis  of .     A.  Muller. 

See  under  XXIII.,  page  874. 

English  Patent. 

Bides,  Skins,  and  similar  Animal  Tissue;    Tanning  and 

Tawing    of   .      E.    Maertens,    Providence,    Rhode 

Island,  U.S.A.  Eng.  Pat.  12,332,  June  17,  1901. 
IvlTBiTES  of  metals  possessing  leather-forming  properties 
ie.g.,  chromium  nitrite),  or  nitrites  of  metals  of  the  alkali 
or  alkaline-earth  groups,  are  either  introduced  into  the 
tanning-bath  or  employed  in  solution  upon  the  raw  hide, 
or  upon  the  hide  after  tanning,  by  the  usual  methods.  It 
is  stated  that  hides  thus  treated  are  as  completely  tanned 
after  a  few  hours  as  after  several  days  by  the  ordinary 
processes  ;  and  that  by  the  use  of  a  nitrite  tanning-bath 
the  preliminary  "liming,"  "  bating,"  or  "  puering  "  of  the 
skins  can  be  eliminated  in  many  cases,  and  cheaper 
"  depilating "  processes  employed.  The  leather  so  pro- 
duced is  also  said  to  be  stronger,  more  porous,  and  capable 
of  resisting  greater  heat  in  dyeing  processes  than  the 
ordinary  product. 

Oxides  or  carbonates  of  alkali  metals  possessing  tanning 
properties  may  also  be  added  to  the  tanning-baths,  being 
kept  in  suspension  by  the  addition  of  a  suitable  acid  ;  also, 
in  addition  to  the  oxides  or  carbonates,  a  nitrite  of  a  metal 
of  the  alkali  or  alkaline-earth  group,  together  with  an 
acid  capable  of  acting  upon  the  nitrite,  may  be  employed. 

— C.  A.  M. 

XVI.-SUGAR.  STARCH.  GOM.  Etc. 

Colorimeter ;     Use    of    the  .       H.    Pelltt.     Bull,    de 

I'Assoc.   des  Chim.  de  Sucr.  et  de  Dist.,  1902,  19,  [10], 
1226—1228. 

Stress  is  laid  on  the  importance  of  the  determination  of 
the  colour  of  the  juice  and  other  sugar  products  in  order 
to  realise  the  influence  of  temperature,  and  generally  to 
obtain  an  explanation  of  the  difference  in  colour  of  pro- 
ducts of  the  same  quality  in  other  respects.  The  determi- 
nation need  not  be  absolute,  but  comparative.  The 
colorimeter  of  Pellet  and  Demichel  is  recommended  as 
suitable  for  the  examination  of  pale  coloured  juice  in  a 
tube  of  200  mm.  in  an  apparatus  similar  to  the  old-fashioned 
colorimeter. 

The  solutions  are  first  brought  to  the  same  density,  and 
then  the  palest  coloured  one  being  taken  as  the  type,  the 
others  are  reduced  to  the  same  tint  by  trial  by  the  addition 
of  measured  quantities  of  water.  Thus  a  liquid  which 
requires  the  addition  of  37  c.c.  of  water  to  50  c.c.  of  juice 
or  syrup  would  be  174:100.  If  48  c.c.  of  water  are 
required  to  30  c.c.  of  juice,  the  colour  would  be  2C0. 

r  — L.  J.  de  W. 
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Suyar  Beetroots ;  Analytical  Diffusion  Apparatus  for   the 

Valuation    «/'   •     C.  Sliepel.       Zeiis.  Ver.  Deutscb. 

Zucker-Ind.,May  1902,  52,  493—501. 

The  apparatus  described  below  was  designed  to  carry  out, 
on  a  small  scale,  for  analytical  purposes,  a  complete 
extraction  of  beetroot  pulp  by  diffusion  with  a  limited 
supply  of  water  so  as  to  imitate  diffusion  on  the  technical 
scale. 

The  diffuser  A  is  a  glass  or  metal  cylinder  13  cm.  long, 
4  cm.  diameter,  and  about  180  c.c.  capacity  to  hold 
130  grms.  of  pulp.  From  the  bottom  a  narrow  tube  passes 
up  to  just  above  the  level  of  the  top  of  the  cylinder,  and 
is  then  bent  over  as  shown  in  the  figure.     A  very  fine  hair 

sieve  B  rests  on  the 
bottom  of  the  cylin- 
der   to    prevent    the 
passage  of  pulp  into 
the  narrow  exit  tube. 
Through     the     cork 
passes  a    wide    tube 
with  a  narrower  side 
tube.         The     wider 
tube     is     closed     by 
a  piece  of  india  rub- 
ber tubing  and  glass 
rod,   and  serves    for 
the     escape     of     air 
from  the  diffuser  dur- 
ing the  admission   of 
water    by    the     nar- 
rower side  tube.   The 
diffusion  juice  is  col- 
lected in  the  flask  D, 
wliich  has   marks  at 
-1.50  and  500  c.c.     C 
is   for  the  water  sup- 
ply.    The  diffuser  is 
placed  in   a   bath   of 
warm  water,  and  the 
flask  in  another  bath 
kept  at   17° -5   C.  to 
render  correction  for 
temperature  unneces- 
sary. 
Two  hydrometers  are  used  : — 2° — 4°-  5  and  4° — 6°-  5  Brix, 
each  divided  to  0''05.     lHO-24  grms.  (five  times  the  normal 
weight)  of  pulp  are  introduced  loosely  and   uniformly  into 
the  receiver,  using  hot  water.     The  diffuser  is  then  placed 
'  in  the  bath  and  connected  to  the  water  supply  and  the  wide 
tube  opened  to  allow  air  to  escape.     The  water  is  then  shut 
off,    the    glass  rod    replaced,    and    diffusion    commenced. 
When  about  450  c.c.  of  juice  have  been  drawn  off,  it  is 
made  up   to  exactly  4.50"  c.c.     The  flask  is  closed  with  a 
greased  stopper,  the  contents  mixed  and  the  degree  Brix  (6) 
determined.     The  stopper  and  hydrometer  are  rinsed   into 
the  flask  with  dilute  basic  lead  acetate  solution  (1  : 3  of  the 
normal  solution)  and  the  juice  made  up  to  500  c.c.  with  tlio 
lead  solution  and  polarised  in  a  200  mm.  tube.     This  gives 
the  actual  sugar  (a).     The  quotient   of  purity  is  calculated 
by  the  formula  100a  -;-  3-466. 

Experiments  showed  that  extraction  was  complete  at 
50°  C.  after  drawing  off  300  c.c,  allowing  6  minutes  for 
each  100  c.c,  so  that  450  c.c.  are  run  off  in  30  minutes 
at  least  and  previous  digestion  is  unnecessary. 

The  apparatus  is  suitable  for  the  determination  of  the 
marc  or  exhausted  pulp,  molasses  cattle  food  or  other 
substances  containing  sugar,  and  the  valuation  of  beetroots 
for  the  purposes  of  sugar  manufacture,  the  quotient  of 
purity  depending  on  the  temperature  during  diffusion,  the 
duration  of  the  extraction,  the  quantity  of  juice  draivn  off, 
and  the  size  of  the  fragments  of  pulp. — L.  .J.  de  W. 

Sugar  Juices  ;   Treatment  of ,  with  AInminium  Powder 

and  Amminiiaral  Sulphiting.  Besson.  Bull,  de  TAssoc. 
des  Chim.  de  Sucr.  et  de  Dist.,  1902,  19,  [10],  1255— 
1258.     See  this  Journal,  1902,  713. 

The  object  of  this  treatment  is  the  purification  and  de- 
colorisation  of  the   liquors.     The  purification  results  from 


the  precipitation  of  lime  salts  and  the  decolorisation 
from  the  reducing  action  of  the  nascent  hydrogen  formed 
in  presence  of  ammonia,  but  the  ammoniacal  trcitment 
originally  destined  for  the  juices,  had  to  be  transferred  to' 
the  syrups  on  account  of  the  destructive  action  of  the 
ammoniacal  juices  on  the  copper  of  the  concentration 
apparatus. 

The  concentration  of  the  juice  (not  previously  subjected 
to  ammoniacal  treatment)  in  presence  of  subdivided 
aluminium  presents  advantages  to  which  attention  is  called. 
Owing  to  the  fine  state  of  division  of  the  aluminium 
and  the  rarefaction  which  exists  in  the  concentration 
apparatus,  the  reaction  of  the  metal  on  the  juice  is  in- 
creased, the  protecting  layer  of  hydrogen  being  unable  to 
envelop  the  metallic  particles. 

A  remarkable  decolorisation  and  slight  purification 
are  observed,  and,  owing  to  the  slight  disengagement  of 
gas  which  accompanies  the  progressive  and  continuous 
action  of  the  metal,  ebullition  is  facilitated  au.l  conceutra- 
tion  assisted.  Finally,  the  alummium,  or  even  better 
aluminium  alloy,  acts  as  a  disincrustant,  and  prevents  the 
fixation  of  deposits  on  the  w.alls  of  the  heating  apparatus, 
the  precipitate  remains  almost  entirely  in  suspension,  and 
is  afterwards  retAincd  in  the  syrup  filters. — L.  J.  de  W. 

Cane    Sugar     Works  ;     Decolorisation     of    Concentrated 

Products  in  .     M.  Buissou.     Bull,  de   I'Assoc.  des 

Chim.  de  Sucr.  et  de  Uist.,  1902, 19,  [10],  1232—1233. 

The  very  concentrated  products  (massecuites,  drainage 
syrups  and  molasses)  obtained  in  cane  sugar  works  are 
incompletely  decolorised  by  neutralised  acetate  of  lead, 
and  the  polarisation  of  them  is  very  ditticult  unless  a  very 
intense  illumination  is  available. 

Zamaron  in  1S98  proposed  the  use  of  chloride  of  lime 
to  obtain  a  liquid  easy  to  polarise,  and  the  author  pointed 
out  the  use  of  permanganate  of  potash  for  decolorising 
beetroot  sugar  products.  The  effects  of  these  two  reagents 
are  compared  on  care  sugar  products.  Chloride  of  lime  is 
eS'ective,  but  the  solution  requires  to  be  freshly  made  daily, 
and  produces  a  persistent  froth,  which  renders  the  measure- 
ment diflicult.  Permanganate  of  potash  produces  no  frothing, 
but  requires  to  be  used  in  large  quantity  to  obtain  a  pale 
straw  colour,  or  a  colourless  solution. 

To  100  c.c.  of  a  coloured  solution  (20  grms.  per  100  c.c.) 
placed  in  a  200—220  c.c.  flask,  from"20  to  SO  c.c.  of  a 
saturated  solution  of  permanganate  of  potash  are  added, 
according  as  the  solution  is  more  or  less  coloured.  Genetallv 
50  c.c.  are  required  for  massecuites  and  80  cc.  for  low 
syrups.  After  resting  a  few  minutes  it  is  noticed  that  the 
liquid  tends  to  solidify ;  at  this  moment  a  little  water  is 
added,  and  the  flask  rotated  to  keep  the  mass  fluid  and 
prevent  the  formation  of  a  coagulum.  The  precipitation 
of  oxide  of  manganese  takes  place  immediately.  If  the 
liquid  tends  to  become  heated,  the  flask  is  plunged  in  a 
current  of  cold  water.  When  the  temperature  is  normal, 
the  liquid  is  made  up  to  220  c.c.  with  neutralised  acetate 
of  lead,  mixed  thoroughly,  filtered  and  polarised.  The 
liquid  obtained  is  a  pale  yellow  if  the  permanganate  used 
has  been  sufficient,  and  may  be  polarised  with  facility,  even 
with  a  poor  illumiuatiou. — L.  J.  de  \V. 

Beetroot  Juice ;   Calcium  Salts  in .     H.  relief.     Bull. 

de  I'Assoc.  des  Chim.   de  Sucr.   et  de  Dist.,  1902,  19, 
[10],  1215—1219. 

Caicium  salts  diminish  or  disappear  almost  completely  from' 
the  juice  w  hen  the  beetroots  are  worked  up  as  quickly  as 
possible  after  being  harvested ;  when  diffusion  is  hastened 
and  the  operation  effected  under  established  rules,  i.e.,  with 
good  chips,  suitable  temperature,  and  with  water  whicli 
does  nor  import  calcium  salts  which  are  not  eliminated  by 
carbonatiug  ;  when  the  proportion  of  reducing  sugars  in  the 
beetroots  diminishes  ;  when  the  proportion  of  liuieforthe 
purification  of  the  juice  and  the  quantity  of  fixe.l  alkahs 
increases ;  when  the  purification  is  made  at  a  higher  tem- 
perature ;  when  saturation  follows  immediately  on  the 
addition  of  lime  ;  when  the  time  of  saturation  is  reduce'i ; 
and  when  carbonatiug  is  carried  to  the  point  desired. 

Calcium  salts  are  increased  when  beetroots  are  used 
which  have  been  preserved  for  a  considerable  time,  or  those 
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which  have  become  heated  duriufr  transport  or  in  the  silo?, 
or  have  been  frost  bitten.  In  such  beetroots  there  is  an 
increase  in  the  reducing  suL'ars,  and  these  fm-ni  organic 
lacids  which  retain  lime  not  precipitable  by  carbonic  acid. 
iDurin"  slow  work  from  want  of  beetroots,  also  with  bad 
chips  and  with  water  containing  calcium  chloride,  there  is 
also  an  increase  in  calcium  salts,  and  reducing  sugars  are 
'increased.  The  temperature  cannot  be  fixed  arbitrarily  as 
'it  depends  on  the  quality  of  the  beetroots  and  other  condi- 
itione.  Sometimes  80°  to  82°  C.  causes  no  inconvenience, 
lat  other  times  70"  C.  is  too  high.  When  insulEcient  lime 
is  used,  the  deci)mposition  of  organic  salts  is  incomplete 
».nd  the  fixed  alkalis  are  reduced.  The  proportion  of 
jreducing  sugars  is  often  higher  than  was  at  first  anticipated. 
iThe  best  fresh  beets  often  contain  1  per  cent,  and  frost- 
bitten or  heated  beets,  '2  to  4  per  cent,  of  reducing  sugars. 
Salts  of  alkalis  are  not  decomposed  unless  the  temperature  is 
ibigh  enough  and  the  calcium  salts  are  a|>parently  increased. 
During  slow  carbonating,  lime  acts  on  the  organic  impurities 
jind  forms  soluble  salts  ;  it  is  often  remarked  that  the  cal- 
,)ium  salts  are  greater  in  darker  coloured  saturation  products. 
»rhere  is  no  absolute  rule  as  regards  the  point  of  saturation, 
but  DO  lime  should  be  required  to  be  added  in  carbonating. 
\.n  cases  where  calcium  salts  are  not  otherwise  removable, 
harbonate  of  soda  may  be  used. — L.  J.  de  W. 

'Pentoses  and  Pentosans ;  Deterwination  of ,  hy  means 

j    of     Phloroyluchwl.       Also      Pentosan      Determination 

f  Methods  ;  Application  of  the ,  to  various  Vegetable 

I   Substafires   and   Paper-ynakiny  ]\Iaterials.      E.    Krober 

I   and  C.  Eimbach. 
1 

•See  under  Will.,  page  875. 

Invert  Sugar ;  Preparation  of  J.  L.  Baker. 

See  below  under  XVII. 

jSiiyais  ;  Analysis  of  a  Mixture  of ,  by  the  Kjeldahl 

Method.     A.  Gregoirc. 

See  under  XXIII.,  page  875. 

English  Patent. 

law  Sugars  of  Low   Quality  ;  Process  of  Refining . 

W.  P.  Thompson,  from  H.  A.  J.  ilanoury,  Paris.  Eng. 
Pat.  10,113,  May  15,  1901. 

'he  process  consists  in  melting  the  sugars  and  boiling  the 
frups  in  an  ordinary  vacuum  pan  to  massecuite ;  the 
itter  is  then  drawn  into  a  vacuum  agitator  in  which  the 
igar  is  exhausted  from  the  mother  liquor  of  crystallisation 
'  the  desired  degree   by  a  feed  consisting  in  the  first  place 

wasliings  from  the  centrifugals  and  in  the  second  of 
rainings  or  final  molasses.  The  massecuite  arrested  at  the 
jsired  point  is  run  into  an  open  lixiviator  where  it  is 
lowed  to  cool,  the  fluidity  being  maintained  by  additions 
'.  diluted  final  molasses.  The  spinnings  from  this  masse- 
lite  constitute  final  molasses,  only  part  of  which  is 
■turned,  whilst  the  washings  resulting  from  the  clarifying 

the  sugar  are  returned  in  their  entirety. — J.  E.  B. 

United  States  Patent. 

Ifigar ;  Process  for  Converting  Cellulose  into  Fermentable 
.     A.  Classen,  Aachen,  Germany.    U.S.  Pat.  700,616, 

'  ilay  20,  iy02. 

;e  Eng.  Pat.  4199,  1901  ;  this  Journal,  1901,  734. 
i  —J.  F.  B. 

'mi.-BEEWING,  WINES,  SPIRITS,  Etc. 

irert    Sugar ;      Preparation    of in    the     Prewery. 

•I.  L.  liuker.  J.  Fed.  Inst.  Brewing,  1902,  8,  [3], 
270—296. 

ii;  author  draws  attention  to  the  economic  advantage  to  be 
rived  by  the  brewer  in  preparing  his  own  invert  sugar  from 
ebetter  sorts  of  crystallised  beet  sugar  on  the  market, 
ne  most  suitable  sort  of  sugar  for  this  purpose  in  the 
ithor's  opinion  is  that  knovFn  as  continental  "  crystals."  It 
true  that  there  is  a  considerable  weight  cf  opinion  against 
e  use  of  beet  sugar  of  any   kind  tor  brewing   purposes. 


but  it  is  contended  that  crystals  of  this  class,  containmg 
99  "9  per  cent,  of  saccharose  and  0"05  per  cent,  of  ash, 
are  so  prure  as  to  be  free  from  any  objection  on  the  score 
of  flavour.  Two  different  inversion  processes  are  suggested. 
The  first  process  consists  in  heating  the  sugar  as  a  syrup 
with  very  small  quantities  of  acid.  This  process  is  more 
suitable  for  large  breweries  since  the  efficiency  of  such 
small  proportions  of  acid  de[iends  entirely  on  the  quantity  of 
ash  in  the  sugar  as  determined  by  frequent  analysis.  One 
ton  of  sugar  is  dissolved  in  560  gallons  of  water  and  13-5  lb. 
of  a  10  percent,  solution  of  hydrochloric  acid  are  added, 
the  temperature  being  maintained  at  190° — 200'  F.for  about 
an  hour.  A  table  is  given  showing  the  variations  in  the 
quantity  of  10  per  cent,  hydrochloric  acid  required  for 
different  percentages  of  ash  in  the  sugar  ;  the  proportions 
range  from  13 '5  lb.  for  0-05  per  cent,  of  ash  to  46-2  lb. 
for  0-075  per  cent,  of  ash  per  ton  of  sugar.  When  less 
than  25  lb.  of  acid  are  used,  the  acid  need  not  be 
neutralised  after  inversion. 

In  the  alternative  process,  which  is  not  so  closely 
dependent  on  the  composition  of  the  sugar,  the  inversion 
is  effected  by  means  of  yeast.  The  sugar  is  dissolved  to  a 
concentration  of  from  30  to  40  per  cent,  and  the  temperature 
of  the  solution  is  brought  to  133°  F.  Pitching  yeast  is  then 
added  at  the  rate  of  1  "5  to  3  lb.  per  cwt.  of  sugar;  inversion 
is  practically  complete  after  5  hours  at  130° — 133"  F.  The 
yeast  is  not  removed  but  passed  on  into  the  wort.  The 
author  estimates  that  by  inverting  his  own  sugar  and  using 
good  quality  beet  crystals  the  brewer  can  save  about  2s.  per 
cwt.  on  his  brewing  sugar. — J.  F.  B. 

Enzymes ;  Failure  of  the  Test  for .     E.   Fozzi-Eseot. 

Bull.  Soc.  Chim.,  1902,  27,  [10],  460—464. 
The  Bertrand  reaction  (the  formation  of  a  blue  coloration 
when  an  enzyme  is  mixed  with  guaiacol  tincture  and 
hydrogen  peroxide)  is  not  given  bj-  the  members  of  a  class 
of  enzymes  ividely  disseminated  in  nature,  among  these  being 
the  hydrogenase  of  the  author.  The  latter  has  shown 
experimentally  that  this  anomaly  is  due  to  the  reducing 
action  of  these  enzymes  on  the  blue  "  guaiacolozonide." 

— T.  H.  P. 

Beer  Yeast ;  Influence  of  Concentrated  Salt  Solutions  on 

the  Properties  of  .     L.  Lepoutre.     Bull.  Acad.  roy. 

Belgique,  1902,  155—162.  Chem.  Centr.  1902,  1, 
[21],  1242. 
Ci.EUFEVT  (Bull.  Acad.  roy.  Belgique,  1901,  337)  has 
shown  that  yeasts  can  become  acclimatised  to  concentrated 
salt  solutions.  The  author  has  examined  the  action  of 
such  yeasts  on  beer  wort.  He  finds  that  the  quantity  of 
alcohol  produced  by  j-casts  acclimatised  to  concentrated 
salt  solutions  is  smaller  than  the  quantit3-  produced  by  the 
same  yeasts,  if  these  have  not  been  subjected  to  such 
influence.  Under  the  same  conditions,  with  one  and  the 
same  yeast,  the  amount  of  alcohol  decreases  with  the 
concentration  of  the  medium.  With  the  same  concen- 
tration of  the  medium,  the  amount  of  alcohol  produced  by 
yeasts  acclimatised  to  salt  solutions  varies  according  to  the 
nature  of  the  salt.  The  acidity  of  the  beer  produced  is 
smaller  with  the  acclimatised  yeast  than  with  the  original 
material  in  the  case  of  Docq  yeast,  but  with  Burton  yeast 
the  reverse  is  the  case. — A.  S. 

Fermentation  from  the  Poi?it  of  Vieia  of  Yeast  Crop.  C. 
G.  Matthews  and  F.  E.  Loit.  J.  Fed.  Inst.  Brewing, 
1902,  8,  [3],  313— 340. 

From  the  brewers'  standpoint  it  is  necessary  not  only  that 
the  yeast  should  hove  sufficient  vigour  to  produce  a  normal 
percentage  of  alcohol,  but  also  thot  it  should  jield a  sufficient 
crop  of  healthy  yeast  for  further  use.  The  production  of  this 
crop  is  attended  by  the  withdrawal  of  nitrogenous  and  other 
matters  which,  if  allowed  to  remain  in  the  beer,  would  cause 
instability.  The  yeast  cells  in  fer.nenting  wort  present 
relatively  a  very  large  area  of  cell  membrane,  through 
which  the  constituents  of  the  wort  diffuse,  and  are  modified 
in  their  passage.  High  temperatures  may  prove  unfavourable 
to  the  growth  of  the  yeast  by  putting  such  a  strain  on  its 
fermentative  powers  that  all  its  vigour  is  used  up  in  this 
direction ;    medium    temperatures    with    full    aeration   by 
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mechanical  means  probably  produce  the  largest  crop  of 
yeast.  Fermentation  without  multiplication  takes  place 
when  yeast  is  sown  in  solutions  of  pure  sugar,  but  the 
yeast  is  rapidly  debilitated  thereby ;  fermentation  with 
multiplication  only  takes  place  in  the  normal  manner  when 
nitrogenous  and  mineral  nutrients  are  present  as  well  as 
sugar ;  without  sugar  there  is  practically  no  increase. 
Analyses  and  i!ata  are  given  showing  the  quaniities  of 
nitrogenous,  mineral,  and  carbohydrate  matters  removed 
from  the  beer  by  the  cropping  of  the  yeast;  although  the 
/quantity  actually  removed  by  a  good  crop  (5  lb.  to  the 
barrel)  is  not  very  great,  it  must  not  be  forgotten  that 
the  chemical  modifications  of  the  constituents  of  the  wort, 
in  passing  through  the  yeast  cell,  all  make  for  stability. 
The  whole  reaction  of  fermentation  with  reproduction  con- 
sists in  the  conversion  of  extremely  unstable  and  putrescible 
bodies  into  more  stable  compounds.  For  increasing  the 
crop  of  yeast,  the  following  factors  are  to  be  taken  into 
account :— A  slow  beginning  with  a  fair  quantity  of  pitching 
yeast  favours  increase  ;  retarding  the  fermentation  bv  aera- 
tion and  rousing  favours  increase  ;  a  more  highly  saccharine 
■wort  with  slow  fermentation  favours  increase,  wliiht  the 
same  with  quick  fermentation  is  adverse  ;  a  too  highly 
saccharine  wort  or  one  too  rich  in  starch  tr.vnsformation 
products  may  militate  against  increase  ;  .'oft  brewing  waters 
tend  to  larger  crops  and  hard  waters  to  smaller  ones; 
transference  of  fermentations  to  dropping  squares,  in  which 
the  fermenlation  is  continued  tends  to  increase  ;  mechanical 
aeration  of  the  wort  leads  to  very  material  increase. 

An  excessive  crop  of  yeast  is  not  desirable  owing  to 
impoverishment  of  the  beer,  but  it  is  not  easy  to  err  in  this 
direction.  Full  crops  of  yeast,  as  a  rule,  mean  sound  beer, 
scanty  crops  mean  the  reverse,  and  the  yeast  thus  obtained 
will  be  of  indifferent  quality  for  pitching  purposes. 

—J.  F.  B. 

Wooden  Plugs  ;  Danycr  of  Infection  from .  P.Lindner. 

Woch.  fur  Brau.,  1902,  19,  [21],  289—290. 
The  author  draws  attention  to  the  infection  of  wooden  plugs 
and  bungs  of  fermentation  vats  and  storage  casks.  Wild 
yeasts  and  bacteria  penetrate  the  pores  of  the  wood  more 
quickly  than  culture  yeasts,  on  account  of  their  smaller  size, 
hence  there  is  a  kind  of  selective  separation.  Plugs  should 
be  sterilised  by  boiling  after  every  fermention  or,  preferably, 
should  be  lacquered  or  paraffined,  both  on  the  inner  portion 
and  the  outer. — J.  F.  B. 

Pitch,    Brewers' ;    Causes    of   Gretjness    in    Cask    . 

J.  Wrana.     Allgem.  Zeits.  f.  Bierbrau.,  30,  [10],  127— 

129. 
The  pitch  lining  of  storage  casks  is  found  to  become  coated 
•with  a  greyish  film,  which  is  caused  by  precipitated  hop 
resins  and  albuminous  matters.  This,  unless  promptly 
removed,  becomes  difhttilt  to  eradicate,  and  at  the  same 
time  forms  a  source  of  deterioration  in  the  flavour  of  the 
heer.  On  this  account  it  is  advisable  that  such  casks  should 
be  thoroughly  cleansed  after  each  time  of  using,  tbe  best 
cleansing  agent  being  a  warm  solution  of  soda,  followed  by 
rinsing  with  clean  water. 

The  tendency  to  become  firmly  encrusted  with  the  film 
in  question  varies  with  the  quality  of  the  pitch  and  with  the 
mode  of  application.  For  instance,  unless  the  new  lining  of 
pitch  be  allowed  to  cool  down  thoroughly  during  several 
days  before  the  cask  is  filled  with  beer,  premature  greyness 
will  certainly  ensue.  The  degree  of  attenuation  attained  by 
the  beer  during  primary  fermentation  also  has  an  influence 
on  the  greyness,  beer  that  has  not  been  highly  fermented  in 
the  first  stage  exhibiting  a  coarser  "  break  "  in  the  secondary 
fermentation,  whereby  the  precipitated  matters  are  carried 
down  to  the  bottom  more  rapidly,  and  are  thus  less  likely  to 
adhere  to  the  sides  of  the  cask  than  where  attenuation  has 
proceeded  further  in  primary  fermentation.  The  converse 
is,  however,  the  case  when  highly  hopped  worts  are  in 
<juestion. — C.  S. 
Beer ;  Bottling  of ,  with  Simultaneous   Carbonation. 

J.  Heron  and  \V.  A.  Riley.     J.  Fed.  Inst.  Brewing,  1902, 

8,  [3],  297— 312. 
The  beer  jhould  be  specially  brewed  for  this   purpose  and 
should  possess  as  little  fermentable  matter  as  possible  and  a 


very  low  attenuation.  The  gas  is  generated  as  require 
in  an  automatic  safety  generator  by  means  of  sodiuc 
bicarbonate  and  acid.  The  carbonator,  which  is  tbe  nios 
essential  part  of  the  plant  for  producing  good  results,  effect 
the  impregnation  of  the  beer  with  gas  so  that  for  eac 
stroke,  gas  and  beer  are  brought  together  in  the  proportio 
of  5  to  1  by  volume.  In  the  tilling  machine  the  air  i 
exhausted  from  the  bottle  by  the  automatic  opening  of 
valve,  the  beer  valve  is  then  opened  and  kept  so  until  th 
bottle  is  filled ;  access  of  air  to  the  bottle  is  entirel 
prevented. 

The  beer  must  be  filtered  beiore  bottling  and  the  filte 
employed,  "  the  multiple  perfection  filter,'*  is  described  i 
the  paper ;  purified  pulp  is  the  medium  employed.  Th 
essential  point  about  good  carbonation  lies  in  proper! 
impregnating  the  beer  with  gas,  and  after  it  has  taken  u 
the  gas,  in  ceasing  to  agitate  it  further.  Details  as  to  co- 
are  appended. —  J.  F.  B. 

English  Patents. 

Malt ;    Drying  of so   as  to  Prevent   Contaminatio 

with    Arsenic.       F.   E.   Bradley,    Barnsley.      Eng.   Pai 
10,127,  May  16,  1901. 

A  Fi.DE  of  brick  is  employed,  filled  with  pieces  of  broke 
material  such  as  fire  biiek,  in  combination  with  chamber 
having  sliding  covers  in  the  tops  and  sides,  with  or  withoii 
the  employment  of  tubes  in  the  flae. 

This  appliance  is  placed  on  the  floor  of  the  room  in  whic 
the  fuel  is  burnt  in  the  present  system.  The  gases  from 
boiler  fire  or  furnace  are  conducted  down  (he  flue  until  th 
broken  material  becomes  red  hot ;  the  heating  is  the 
stopped.  The  covers  of  the  chambers  are  opened  and  air  i 
allowed  to  pass  through  the  red  hot  material  and  the 
through  the  m-.ilt.  When  the  tubes  are  employed,  the  fir 
gases  are  diverted  around  them  when  the  bricks  have  bee 
heated  to  redness,  and  air  is  then  also  admitted  to  the  mai 
through  the  heated  tubes. — J.  F.  ]i. 

Brewers'    and   Distillers'    Grains,   Hops,  Sfc. ;    Pressin 

Machinery  for    Treatment   of  .      W.   J.   Menzie^ 

Burlon-on-Trent.     Eng.  Pat.  10,813,  May  25,  1901. 

A  HYDRAULIC  press  provided  with  two  perforated  receiver' 
surrounded  by  an  outer  casing,  is  employed.  The  grains  iir 
conveyed  to  the  top  of  the  receivers  and  charged  in  i 
measured  quantities,  filtering  plates,  discs,  or  cloths  bein| 
inserted  between  eacli  quantity.  Movable  hoods  or  shields  ar 
placed  at  the  top  of  the  receivers  to  prevent  loss  of  inatcii 
during  charging.  Whilst  one  of  the  receivers  is  beiii 
charged  the  other  is  being  pressed  up.  An  envelope  o 
hair  or  other  cloth  is  fitted  over  the  receivers  to  prevent  thi 
escape  of  the  finer  grains. — J.  F.  B. 

United  St.4.tes  Patexts. 

Malting  Drum;    Pneumatic  .     H.  Smith,  Wisconsin 

U.S..\.  U.S.  Pat.  700,842,  May  27,  1902. 
Thf.  rotatory  pneumatic  malting  drum  comprises  a  forwan 
air  chamber,  a  central  air-exhaust  flue  and  air  distributinj 
flues  concentric  with  the  exhaust  flue,  couiiterbalancei 
pivotal  gates,  each  arranged  to  control  the  inlet  end  of  ai 
air-distributing  flue,  a  water  reservoir  carried  by  the  drii'i 
and  divided  by  radial  partitions  into  compartments, 
perforated  valve-controlled  pipe  leading  from  each  drum, 
compartment  along  the  air-exhaust  flue,  and  means  fol 
automatically  opening  and  closing  the  pipe  valves  to  admi 
water  to  the  grain  at  recurrent  intervals. — J.  F.  B. 

Fermented  Liquors  ;  Manufacture  of .     J.  Schneibk- 

Xew  York.  U.S.  Pat.  700,833,  May  27,  1902. 
The  primary  fermentation  is  carried  on  in  a  closed  Tcsso 
the  liquor  with  the  active  yeast  in  suspension  is  the 
transferred  to  a  second  vessel  leaving  the  waste  yeast  an 
foreign  matter  behind.  The  liquor  is  then  teparated  froi 
the  yeast  in  the  second  vessel  and  removed,  the  vessi 
being  charged  up  again  with  fresh  wort  without  rcmovin 
the  yeast.  The  fresh  liquor  and  yeast  may  be  aerated  « 
soon  as  a  rise  in  temperature  manifests  itself. — J-  c.  B. 
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■ewers  Grains,  S;c.;  Apparatus  fur  Expressing  Moisture 

yfrofa  .      J.   C.    W.   Stanley,    London.       CJ.S.    Pat. 

1695,585,  March  18,  1902. 

!tis  consists  of  a  scries  of  pairs  of  perforated  expressing- 
ilinders  rotating  in  opposite  directions;  a  feed-hopper 
')ve  the  cylinders,  breaking  roils  in  the  bottom  of  the 
'pper,  a  casing  supported  v.ithia  each  cylinder,  pipes 
jliating  from  the  casings  and  engaging  with  their  outer 
Is  the  interior  surfaces  of  tbe  respective  cylinders,  and 
ans  for  creating  a  suction  in  the  casings  and  pipes  to 
,  TT  away  the  moisture  expressed. — J.  1".  B. 

rbonic  Acid  Gas ;    Apparatus  for  Charging   Liquids 

;,„jA H.  Sue,  Paris.    U.S.  Pat.  695,125,  March  11, 

I;  902. 

iiLST  in  casks  the  liquids  are  charged  and  then  delivered 
imeans  of  the  pressure  set  up,  through  a  tube  in  which 
fy  are  supersaturated  with  gas  as  they  are  discharged, 
'].!  delivery  tube  is  filled  with  a  number  of  movable  discs 
1  rided  with  oppositely  inclined  projections  which  produce 
iiiurnins:  of  the  liquid  with  the  gas  in  its  upward  path. 
'.  ■  entrance  of  the  delivery -tube  is  maintained  near  the 
6  face  of  the  liquid  by  a  float  moving  on  a  rod,  the  flexible 
1  er  part  of  the  delivery  tube  being  attached  to  the  float. 

—J.  F.  B. 

[YHL-FOODS ;  SANITATION;  WATER 
PUEIPICATION,  &  DISINFECTANTS. 

(^.)— FOODS. 

Bone  Acid  in  Fruits  :  Natural  Occurrence  of . 

.  0.  V.  Lippmann.     Chem.-Zeit.,  1902,  26,  [42],  465. 

ilKPOSiT  formed  in  a  vacuum   pan  used  for  the  concen- 

tiiion  of   lemon   juice  was  found  by  the  author  to  consist 

0  inhydrous   calcium     sulphate     and    a    calcium    salt   of 

"  icid,  with  about  0' o  per  cent,  of  boric  acid,  though  in 

form    the    latter   was    present    was    not   determined. 

as  commercial  samples  of  lemon  juice  and  lemons  of 

dirent  origin  were   then  examined,  and  in  almost  every 

ir.ince  strong  boric  acid  reactions  were  obtained.     In  the 

cii  of  the  lemons,  boric  acid  was  detected  both  in  the  juice 

ai  rind.     It  was  also   found  in  other  southern  fruits  such 

u  ranges. — C.  A.  M. 


English  Patent. 


Ens 


Si  lizing  Apparatus.     J.  Week,  Oeflingen,  Baden. 
Pat.  13,015,  June  12,  1901. 

EAM  Sterilizer  is  described,  consisting  of  a  chamber  or 
ve  d  with  a  lid,  and  provided  with  a   holder  for  containing 

rmometer ;  inside  the  sterilizer  a  loose  base  plate  or 
fat  bottom  with  central  upright,  to  which  adjustable 
sp  gs  are  fixed  for  holding  down  the  lids  of  vessels  within 
thi|terilizer. — L.  A. 

United  States  Patents. 

,•  Process  of  Obtaining  Modified  {Easily  Digestible^ 
— .     E.  von  Dungeru,   Frankfort-on-the-Maine,    Ger- 
:  ny.    U.S.  Pat.  7u0,631,  May  20,  1902. 

Tcbws  or  goats  milk,  which  may  be  boiled,  is  added  some 
rei:t  ferment.  The  coagulated  casein  is  then  broken  up 
bylechanical  agitatiiii  so  that  only  fine  flakes  remain  in 
SQs. nsion  in  the  fluid.  The  milk  thus  treated  no  longer 
coiidatesin  coarse  lumps  in  the  stomach. — W.  P.  S. 

P(i:urizing  QMilk,  Cream,  ^-c.)  Apparatus.  T.  L. 
]lerius.  Fort  Atkinson,  Wisconsin.  U.S.  Pat.  701,109, 
\y  27,  1902. 

Th|  apparatus  consists  of  an  inner  and  an  outer  rotary 
cyl'ler,  the  outer  cylinder  being  mounted  on  hollow 
joii  als  through  which  hot  or  cold  Uquid  can  be  circulated 
thr  gh  the  space  between  the  cylinders.  The  inner 
cylller,  which  contains  the  liquid  to  be  sterilized,  is  pro- 
vidi  with  a  manhole  and  cover,  extending  through  the 
«ut  cylinder,  for  filling,  and   a  drain   tube  and  plug  for 


I   emptying.     It  can  also  be  filled  durina  rolation,  if  desired, 

I   through  a  funnel   and  tube  which  passes  through  the  hollow 

j  journal   at  one  end,  a   tube  for  the  escape   of  air   being- 

{   provided  at  the  other  end.     Two  tanks  are  provided,  one 

for   water  at   atmospheric  temperature,   the    ether    for    a 

refrigerating   liquid,  and  these,  together  with  a  steam  pip& 

and  jet,  are  conueoted  through  a  system  of  circulating  pipes 

I   and  valves,  and  through  the  hollow  journals,  with  the  space 

between  the    cylinders    in    such    manner    that    while    the 

cylinders  are    rotatins,  the   said   space  can   be  filled  with 

cold  water,  which  is  then  heated  by  means  of  the  steam  jet 

and   kept   hot   until   the    liquid  in   the  inner   cylinder  has 

become  sterilized,  then  replaced  by  cold  water. — L.  A. 

(B.)— SANITATION;  WATER  PURIFICATION. 

Water;    Filtration    of  ,    through    Sand    and   Loam. 

W.  Spring.  Annales  de  la  Soc.  geolog.  de  Belgique,  29, 
Mcmoires,  17 — 48.  C'hem.  Centr.,  1903,  1,  [20],  1179. 
The  author's  results  lead  him  to  the  following  conclusions. 
The  velocity  of  water  circulating  through  .sand  in  a  hori- 
zontal direction  is  not  inversely  proportional  to  the  thickness 
of  the  filter  nor  directly  proportional  to  the  pressure.  In 
thick  filter  columns  the  effect  of  the  pressure  gradually 
diminishes,  and  finally  the  movement  of  the  water  depends 
solely  upon  the  imbibition.  The  action  of  a  very  strong 
pressure  also  ceases  beyond  a  certain  distance,  consequently 
a  local  pressure  on  a  sand  filter  is  not  transmitted  to  any 
considerable  distance.  In  the  case  of  filtration  in  a  vertical 
direction,  concordant  results  can  only  be  obtained  whea 
the  grains  of  sand  are  of  uniform  size,  as  under  the  influence 
of  water  moving  in  a  vertical  direction,  the  fine  p.articles 
of  sand  rise  to  the  top  and  hinder  the  free  circul.ation  of  the 
water.  If  the  water  passing  through  the  sand  filter  con- 
tains air,  the  latter  remains  adhering  at  certain  places  to 
the  grains  of  saud,  and  hinders  to  a  considerable  extent  the 
downflow  of  water.  The  outflow  from  a  vertical  filter 
decreases  with  the  thickness  of  the  filter  only  when  the 
pressure  attains  a  certain  force ;  if  the  pressure  is  only 
blight,  the  amount  of  filtrate  increases  with  the  thickness  of 
the  filter,  because  the  weight  of  the  column  of  water  ha» 
a  preponderating  efl:'eet.  Increase  of  temperature  heightens 
the  efficiency  of  a  filter  ;  an  increase  of  nejirly  30°  is  neces- 
sary, however,  to  cause  the  amount  of  filtrate  to  be  doubled. 

—A.  S. 
English  Patent. 

Sewage  or  other  Liquid  Refuse;  Automatic  Alternating 
Valves  and  Valve  Gear  for  the  Bacteriological  Treat- 
ment of .     T.  Melvin  and  J.  Harvey,  Muir,  Glasgow. 

Eng.  Pat.  5847,  May  8,  1902. 

For  the  supply  of  sewage  to  or  from  tanks  or  filters,  disc 
valves  are  used,  worked  by  rods  from  a  rocking  lever 
actuated  by  buckets  in  the  usual  manner.  The  buckets 
empty  by  leakage  through  perforations  of  suitable  size. 

— L.  A. 
United  States  Patent. 

Water  ;  Apparatus  for    Purifying .     W.   C.    Clarke, 

Pittsburg,  Penn.  U.S.  Pat.  699,655,  May  13,  1902. 
A  softening  tank,  an  inlet  pipe  for  hard  water  terminating 
just  above  the  bottom  of  the  softening  tank,  and  an  outlet 
pipe,  near  the  top  of  the  tank,  for  softened  wiiter.  A 
small  pipe  discharges  a  neutralising  solution  into  the  main 
inlet  pipe,  and  another  small  pipe,  which  has  its  exit  near 
the  end  of  the  inlet  pipe,  discharges  a  precipitating  solution 
thereinto.  The  water  before  treatment  passes  through  a. 
heater,  subsequently  being  pumped  along  with  chemical 
solutions  into  the  appar.atus. — L.  A. 

(O— DISINFECTANTS. 
English  Patent. 

Cleansing    Compositions  ;    Liquid .       A.    W.    Ellis, 

London.     Eng.  Pat.  13,1SS,  June  28,  1901. 

This  antiseptic  liquid  is  an  ammoniacal  solution  of  sodium 
benzoate  and  borate,  a  convenient  strength  being  5  lb.  of 
sodium  benzoate,  2.i  lb.  of  sodium  borate,  and  100  gallons 
of  10  per  cent,  ammonia  solution. — L.  A. 
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United  States  Patents. 

Sulphur  .DioTtde ;  Apparatus  for   Generating .     J.  D. 

Moore,  Kew  York,  and  F.  M.  Martin,  Brooklvu.  U.S. 
Pat.  700,537,  May  20,  1902. 

SoLPHUR  dioxide  is  applied  as  a  disinfectant,  or  in  preventinj 
or  extinguishJDiX  fires.  Within  the  generator  is  a  system  of 
perfbrared  pipes  connected  to  an  air  inlet,  and  over  the 
pipes  there  is  arranjred  a  wire-work  or  perforated  support 
for  the  sul))hur  introduced.  The  valves  can  be  so  operated 
as  to  admit  a  regulated  proportion  of  air  to  the  gas  drawn 
through. — E.  S. 

Compartments;  Method  of   Charqing with    Gas.     J. 

]).  Moore,  New  York,  and  F.  AI.  Martin,  Brooklyn. 
U.S.  I'at.  700,538,  May  20,  1902. 

"  Compartments  "  are  closed  places,  which  it  is  desired  to 
disinfect,  or  iu  which  fire  is  to  be  extinguished.  By  "  gas,'' 
sulphnr  dioxide  is  iteant.  The  apparatus  and  its  use  are 
described  iu  the  preceding  abstract. — E.  S. 

Formaldehyde-Gas  Generator.  R.  W.  Carman  and  F.  il. 
Lawrence,  Flushing,  New  York.  U.S.  Pat.  699,944, 
May  13,  1902. 

A  short  cylinder  of  para-formaldehyde  is  fixed  by  means 
of  gum  to  the  base  of  a  conical  Wock  of  vegetable  charcoal, 
mixed  with  sufficient  nitre  to  cause  it  to  ignite  and  burn 
easily.  Thi^  combination  fits  into  a  small  tin  capsule  on 
feet,  tlie  bottom  only  of  the  capsule  being  perforated,  and 
the  sides  being  tall  enough  to  entirely  enclose  the  formal- 
dehyde cylinder.  For  use,  the  cone  of  carbon  is  ignited 
at  the  top,  and  the  heat  generated  by  the  ilameless  com- 
bustion evaporates  the  formaldehyde  without  igniting  the 
vapour. — L.  A. 

Formaldehyde  Lamp,     E.  P.  Kuhu,  Virginia.     U.S.  Pat. 
11.986,  May  13,  1902. 

The  apparatus  comprises  a  base  containing  a  water-seal 
and  a  centnl  burner  pan,  and  an  oxidising  chamber 
containing  two  perforated  platinised  cones,  said  chamber 
being  fixed  on  a  vertical  rod  iu  such  a  way  that  it  can  be 
moved  vertically  and  swung  round  in  a  horizontal  plane. 
To  generate  formaldehyde,  wood-spirit  is  ignited  in  the 
burner  pan,  and  when  the  flame  has  sufficiently  heated  the 
platinised  cones,  the  oxidising  chamber  is  swung  on  one 
side  while  the  flame  is  extinguished.  The  chamber  is  then 
swung  back  and  lowered  into  the  water-seal.  The  radiant 
heat  from  the  glowing  platinised  discs,  assisted  bv  the 
heated  water  in  the  pan,  then  suffices  to  evaporate  the 
wood  spirit,  which,  mixing  with  oxygen  admitted  through 
openings  in  the  sides  of  the  chamber,  and  jiassing  over 
the  platinised  surfaces,  produces  formaldehyde,  which  escapes 
through  suitable  openings. — L.  A. 

XIX.-PAPER,  PASTEBOARD,  Etc. 

Pentosan  Determination  Method  ;  Application  of  the , 

to  various  Vegetable  Substanees  and  Paper-mtiling 
Materials.  E.  Krober  and  C.  Kimbach  ;  communicated 
by  15.  Tollens. 

See  under  XXIII.,  page  875. 

English  Patents. 

Cellulose  ;     Regidating    the    Flow    of   Solutions    of 

through  Squirting  Nozzles.  C.  F.  Topham,  Loudon. 
Eng.  Pat.  10,029,  May  14,  1901. 

Ik  spinning  filaments  from  cellulose  solutions,  the  inventor 
ensures  a  continuous  flow  of  the  solution  to  the  nozzle  bv 
means  of  a  ^alve  and  a  body,  such  that  the  body  is  caused 
to  control  the  valve  by  variations  in  the  pressure  of  the 
celluloee  solution  passing  to  the  nozzle  through  a  small 
space  between  the  body  and  tlie  pipe  in  which  it  is  situated, 
the  body  being  provided  with  vanes  or  helical  grooves  so 
that  tlie  solution  causes  the  body  and  the  valve  to  rotate. 

—J.  F.  B. 


—    into    Sheet 
Eng.    Pat.    7( 


Paper  Pulp  ;  Maekinery  for  Forming  ■ 
H.  Parker,  Xeiv  Hampshire,  U.S.A. 
Jan.  1,  1902. 

For  forming  paper  pulp  into  sheets  for  storage  or  shit 
raent,  a  cylindrical  paper-making  machine  working  in  a  v: 
is  employed.  The  pulp  is  picked  up  by  a  suction  roll  an 
transferred  to  aii  endless  felt  passing  over  another  suctio 
roll  adjacent  to  the  first  in  such  a  way  th.at  both  sides  ( 
the  felt  and  pulp  are  subjected  to  a  suction.  The  felt  aii 
paper  then  travel  to  a  special  squeezing  device  comprisiii 
a  ton  roll  and  two  under  rolls  mounted  in  a  frame,  tli 
lowi'r  rolls  being  parallel  to  each  other  in  the  same  hor; 
zontal  plane  ana  the  upper  roll  being  located  in  a  plan 
above  the  latter,  and  having  its  axis  approximately  niidwa 
between  the  lower  rolls.  The  supports  for  the  top  ro 
are  movable  backwards  and  forwards  relatively  to  tli 
under  rolls,  and  means  are  provided  for  adjusting  tli 
supports  vertically.  Hydraulic  pressure  gear  is  sit"uatc 
at  the  top  of  the  machine. — J.  ¥.  B. 

Paper  Sizing ;  Impt.  in .     C.  Wurster,  Loudon.    Eni 

Pat.  12,769,  June  22,  1901. 
See  U.S.  Pat.  691,925  ;  this  Journal,  1902,  636. 

—J.  F.  B. 
United  States  Patents. 

Paper  Mill  Machinery  :    Biow-iiff  NozzU  for .     J.  }j 

Bakei-,  Xew  York.  U.S.  Pat!  700,469,  May  20,  ISM. 
In  the  digestion  of  wood  for  paper  pulp,  the  inveiitC 
seeks  to  prevent  the  escape  of  sulphurous  acid  vapour 
when  the  charge  is  let  down.  For  this  purpose  a  blow-ol 
nozzle  is  placed  in  a  line  of  piping  from  the  bottom  of  th 
digester  to  the  receiving  tank,  and,  as  the  pulp  passes  dow 
the  pipe,  cold  water  is  introduced  into  it  by  means  of  tl 
nozzle,  cooling  the  pulp  and  absorbing  the  sulphurous  acid 

—J.  F.  B. 
Pyroxylin  Compound.     E.  Zuhl,  Berlin.     U.S.  Pat. 

700.884,  May  27,  1902. 

The    inventor  claims  the   carbonic    esters  of    mono-on 
gcnated  aromatic  hydrocarbons  (phenols)  as  substitutes  i" 
camphor.     (See  Eng.  Pat.  17,948,  1900;  this  Journal, !'." 
926.)— J.  F.  B. 

Pyroxylin  Compound.     E.  Ziihl,  Berlin.     U.S.  Pat. 

700.885,  May  27,  1902. 

See  Eng.  Pat.  8,072,  1901  ;  this  Journal,  1901,  741. 

—J.  F.  B. 

Hesin  Size  ;  Process  of  Making .     F.  Arledier,  N . 

York,  U.S.A.,  and  H.  Arledter,  Gar.ston,  England.    L 
Pat.  701,125,  May  27,  1902. 

JNIoLTEN  resin  is  mixed  with  a  mineral  or  vegetable  oil 
fat,  the  mixture  is  filtered  and  treated  with  a  solution  of  ,i 
ammonium  salt  and  an  alkali  carbouate.  The  mixturi' 
agitated  and  heated  ;  saponification  of  the  resin  commcDc 
but  is  arrested  when  the  liberated  carbon  dmxide  reachi- 
certain  pressure,  and  the  proportion  of  resin  I 
uusaponified  can  be  regulated  by  adjusting  the  gas  prcssun 
The  product  contains  ammonium  resinate,  unsaponitic 
resin,  and  free  alkali.  It  dissolves  in  cold  water  witlioi 
forming  a  froth  and  does  not  fo.im  on  the  paper  macbim 
When  the  paper  in  which  it  has  been  incorporated,  i 
dried,  ammonia  escapes,  and  the  free  resin  of  theammoniui 
resinate  is  left  in  the  paper. — il.  J.  S. 

French  Patents. 

Celluloid-like      Compositions     and     Photographic   Filr- 

Preparation  of, -.     Soc.  anon.  Prod.  F.  Bayer  and  l 

Fr.  Pat.  317,008. 

See  under  XXI.,  page  873. 

Cellulose  ;  New  Derivatives  of .     Soc.  anon.  Proil 

F.  Bayer  and  Co.     I"r.  I'at.  317,007,  Dec.  18,  I9nl. 

.\n  acetyl  derivative  of  cellulose  is  prepared  by  Ireatir 
200  parts  of  cellulose  with  800  parts  of  acetic  anhydri' 
and  20  parts  of  sulphuric   acid  with   or  without  a  suital' 
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jivent ;  an  acetyl  derivative  of  hydroeellulose  is  prepared 
1  a  similar  manner.  The  cellulose  derivative  is  soluble  in 
bloroform  ami  the  other  usual  solvents  of  this  body,  whilst 
lie  hydroeellulose  derivative  is  soluble  in  alcohol ;  the 
Ijncentrated  solutions  of  the  latter  set  to  a  jellv  when  cold. 
'  "—J.  F.  B. 

XX.-FINE  CHEMICALS.  ALKALOIDS. 
ESSENCES.  AND  EXTRACTS. 

idium  ilethylarseyiate  (^Arrhinal')  ;  Cvmposition  and 
Volumetric  Deterniination  of .     Adrian  and  Trillat. 

See  under  XXIII.,  page  874. 

Bismuth  Citrali:     W,  Duncan.     Chem.  and  Druggist, 
1902,  60,  [11G6],  852. 

Is  investigation  of  the  causes  of  the  dilRculty  of  preparing 
'imuth  citrate  soluble  in  ammonia,  has  led  the  author  to 
;;»  conclusion  that  the  so-called  bismuth  citrate  is  not  a  salt, 
t  an  acid  analogous  to  antimonyl-tartaiic  acid,  and  like 
?  latter  forms  salts,  analogous  to  tartar  emetic.  It 
mbines  with  alkali  hydroxides  to  form  soluble  salts, 
lich  with  barium  nitrate  give  a  precipitate,  and  this,  after 

shing,  contains  barium,  bismuth,  and  citric  acid.  If  the 
;cipitate  be  digested  with  ammonium  sulphate  to  remove 
,;  barium,  ammonium  bismuthyl  citrate   is  formed  and  can 

washed  out  with  water.  Bismuthyl  citric  acid  appears 
.  be  a  dibasic  acid  correspoudins-  to  the  formula, 
ia,0H(C0OH)„C0OBiO.  It  decomposes  alkali  carbon- 
is  and  bicarbonates  in  the  cold.  It  is  decomposed  by 
jsistent  boiling  or  continuous  washing,  and  if  dried  to 
■listant  weight  loses  water  and  forms  bismuth  citrate, 
P5H5O7,  which  is  insoluble  in  ammonia.  Bismuthyl  citric 
id,  soluble  in  ammonia  can  be  easily  prepared  by  making 
\o  a  cream  with  a  sutBcient  quantity  of  water,  a  mixture 
(302'64  parts  of  bismuth  subnitrate  and  208-5  parts  of 
■!ic  acid,  and  then  allowing  to  stand  with  occasional 
I:  ring.  When  the  action  is  complete  (ascertained  by 
lipping  a  little  of  the  creamy  paste  into  ammonia  and 
tiing  if  a  clear  solution  is  obtained),  83' 43  parts  of  sodium 
lirbonate  are  added  to  neutralise  the  nitric  acid  formed 

*  the  product  is  finally  washed. — A.  S. 

•  ric  Acid ;  New  Process  for  the  Manufacture  of . 

J.  Ohly.     I'harm.  J.,  1902,  68,  [1666],  454.' 

- ;  author  proposes  a  new  method  for  the  preparation 
cjcalcium  citrate  from  lime  juice,  based  upon  the 
fa  that  when  a  concentrated  solution  of  calcium 
cjiride  is  gradually  added  to  a  solution  of  sodium 
elite,  the  precipitate  at  first  produced  redissolves,  but  on 
ajation,  it  suddenly  forms  a  magma  which  becomes 
c|talline  on  the  application  of  heat.  The  method  is 
djied  out  as  follows  on  the  small  scale : — 50  c.c.  of 
«J;entrated  lemon  juice  (containing  about  56  per  cent,  of 
cijc  acid)  are  diluted  with  100  c.c.  of  water,  allowed  to 
8l|d  overnight,  the  deposited  acid-albumin  filtered  off.  and 
tiililtrate  mixed  with  the  requisite  quantity  (or  a  slight 
eiias)  of  concentrated  calcium  chloride  solution.  The 
Mure  is  then  neutralised  with  a  solution  of  caustic  soda, 
stted  well,  the  pasty  mass  transferred  to  a  filter  and 
wied  with  hot  water  to  remove  the  sodium  chloride 
foj  ed  and  any  excess  of  calcium  chloride.  The  residual 
«8jum  citrate  is  decomposed  by  heating  with  the  calculated 
qtitity  of  sulphuric  .-icid  (sp.  gr.  1  •7),the  calcium  sulphate 
fil'ed  off,  the  filtrate  heated  for  the  further  separation  of 
ca'um  sulphate,  and  the  final  solution  decolorised  by 
ID  IS  of  animal  charcoal  previously  freed  from  phosphates; 
thii  citric  acid  is  separated  by  crystallisation.  The 
ni'l  od  is  stated  to  be  simpler  and  cheaper  than  the  old 
pr,;ss,  whilst  the  yield  of  citric  acid  closely  approaches 
th'iheoretical,  and  the  product  is  of  a  decidedly  superior 
cn.ieter. — A.  .S. 

'amine.    11.  Freund  and  G.  WulfF.     Ber.,  1902,  35 
[10],  1737—1739.  ' 

Bljxidation  with  permanganate,  cotarnine  yields  the  cyclic 
001  oand  oxycotarnine,  CioH^NO,  +  HoO.  and  a  substance, 
CjliNOj,  the  methylimide  of  cotarnic  acid. — A.  C.  W. 


Cotarnine.     M.  Freund  and  P.  Bamberg. 
[10],  1739—1754. 


Ber.,  1902,  35, 


;  An  account  of  the  reactions  of  cyanocotarnine  methyliodide 
!  and  of  the  products  of  the  reactions,  together  with  a 
j   theoretical  discussion  of  the  results. — A.  C.  W. 

Lupinine.    R.  Willstatter  and  E.  Foumtau.     Ber.,  1902,  35 

[10],  1910-— 1926. 
The  material  employed  in  this  investigation  was  an  alcoholic 
extract  of  the  seeds  o{ I.upinus  hiteus ;  it  consisted  essentially 
of  crystalline  lupinine  and  liquid  lupinidine,  the   former   of 
which  was  isolated  by  treatment  with  petroleum  ether. 

Lupinine,  CioHigON,  is  not  immediately  oxidised  by 
permanganate  in  acid  solution,  and  does  not  reduce 
Fehling's  .solution.  It  contains  no  methyl  group  united 
to  nitrogen.  Lupinine  unites  with  phenyl  cyanate  to  form 
the  compound  (C|i,H„N)O.CO.NH.CoH5. 

Anhydralupininc,  C|„II,7N,  was  the  only  product  the 
authors  obtained  by  the  action  of  dehydrating  agents  on 
lupinine.  It  is  best  obtained  by  means;  of  strong  sulphuric 
acid  in  glacial  acetic  acid  solution.  Anhydrolupinine  is  a 
colourless  oil,  of  very  unpleasant  narcotic  odour,  boiling  at 
216'5 — 217  '5^  C.     It  is  readily  oxidised  in  the  air. 

Lupinic  acid,  t^i^IIijOjN -H  alLO,  is  obtained  by  oxidising 
lupinine  with  a  mixture  of  chromic  and  sulphuric  acids.  It 
crystallises  with  SH^*-)  from  aqueous  acetone  in  long 
colourless  needles.  The  anhydrous  acid  melts  at  255°  C. 
by  rapid  heating. — A.  C.  W. 

Tropidine    into    Tropine ;     (Conversion   of .       R. 

Willstiitter.     Ber.,  1202,  35,  [10],  1870. 

The  author  replies  to  Ladenburg  (this  .Journal,  1902,  560) 
that  the  conditions  for  the  conversion  of  tropidine  into 
tropine,  as  now  given  by  the  latter,  are  entirely  different 
from  those  of  the  original  method,  especially  in  regard  to 
the  temperature  of  the  reaction  with  hydrobromic  acid. 
The  author  employed  pure  a-bromotropane  for  the 
conversion  of  tropidine  into  tropine,  and  obtained  i|i-tropine 
to  the  extent  of  34  per  cent,  of  the  theoretical  yield,  whilst 
Ladenburg  used  the  mixture  of  a-  and  3-bromotropancs, 
and  obtained  a  mixture  of  tropine  and  if'-tropine  in  much 
smaller  yield. — A.  t'.  W. 


Coffee  Oil. 


E.  Erdmann.     Ber.,  1902,  35,    [10], 
1846—1854. 


The  terra  "  coffee  oil  "  is  here  .applied  to  the  volatile  oil 
obtained  by  distilling  roasted  and  ground  Santos  coffee 
in  steam  of  li  atmospheres  pressure  and  extracting  the  dis- 
tillate with  ether.  The  yield  of  oil  was  0-0557  per  cent.; 
it  was  a  hroHU  liquid,  with  an  intense  odour  of  coffee,  and 
of  the  specific  gravity  1-0884  at  16'  C.  (water  at  0"  C.  as 
unity). 

The  oil  was  strongly  acid,  it  was  therefore  first  dissolved 
in  ether  and  shaken  with  soda  solution,  which  extracted 
small  quantities  of  acetic  acid,  and  a  valeric  acid,  which  was 
in  all  probability  meth3'lethylacetic  acid.  The  quantity 
of  acid  was  about  40  per  cent,  calculated  as  valeric  acid. 
The  neutral  oil  was  then  fractionated  in  vacuo  ;  the  lowest 
and  most  considerable  fraction,  boiling  at  7.5° — 80°  C. 
under  12 — 13  mm.  pressure,  was  mainly  soluble  in  water. 
The  soluble  portion  was  identified  as  furfuryl  alcohol 
by  conversion  into  the  diphenylcarbamic  ester  and  into 
pyromucic  acid.  Furfuryl  alcohol  constitutes  at  least 
50  per  cent,  of  the  neutral  oil.  It  colours  a  pine  splinter 
moistened  with  hydrochloric  acid  a  deep  bluish-green. 

The  second  and  third  fractions,  80°— 93°  C.  and  93° — 
110"  C.  had  a  stronger  odour  of  coffee  and  contained 
nitrogen.  After  removal  of  phenols  from  fraction  III.  by 
means  of  caustic  soda,  the  residue  distilled  at  93°  C.  under 
13  mm.  pressure,  it  contained  9-7  per  cent,  of  nitrogen 
and  had  the  characteristic  coffee  odour ;  the  quantity  was 
not  sufficient  for  detailed  examination.  The  phenols, 
which  were  obtain(;d  from  the  caustic  soda  extracts  of 
fractious  II.  and  III.,  had  an  odour  similar  to  guaiacol,  but 
did  not  possess  the  coffee  odour.  Tha  last  fraction,  II  0" — 
150°  C,  also  consisted  mainly  of  phenols. 


872 


JOURNAL  OF  THE   SOCIETY  OP   CHEMICAL  INDUSTRY. 


[June  30, 1908. 


When  a  mixture  of  equal  parts  of  sugar,  coflce-tannic 
acid  and  caffeme  is  cautiously  heated,  the  coffee  aroma  is 
obtaiued ;  it  is  not  produced  by  a  mixture  of  susar  and 
caffeine  or  of  sugar  and  coffee-tannic  acid. — A.  C.  W. 

Thymol ;  Method  for  the  Volumetric  Determination 

of .     E.  Zdarek. 

See  under  XXIII.,  page  875. 

English  Patents. 

Thorium,  Zirconium,  and  Elements  of  the  Ytferite  Group  ; 

Manut'iiclure   of .      C.    D.    Abel,   I.ondon.      From 

Siemens  and  Halske  Actien-Ges.,  Berlin.  Eng.  Pat. 
10,867,  May  2.5.  1900. 
Metallic  thorium,  zirconium,  yttrium,  cerium,  &c.,  are 
prepared  by  heating  the  nitrides  or  other  compouuds  of  the 
metals  -with  elements  of  the  5th  (nitrogen)  group  of  the 
periodic  system,  in  absence  of  air.  The  processes  known 
hitherto  for  producing  these  metals  have  yielded  them 
only  in  a  pulverulent  form  ;  but  if,  for  example,  thorium 
nitride  be  shaped  into  rods  or  the  like  and  then  heated  in 
absence  of  air  by  means  of  an  electric  current,  coliereut 
bodies  of  metallic  thorium  are  obtained. — H.  B. 

Magnesium  Carbonate  and  Proces.<i  of  making  same. 
F.  S.  Young,  Norristown,  and  W.  3.  Griffiths,  Plymouth 
Meeting,  U.S.A.  Eng.  Pat.  25,770,  Dec.  17,  1901. 
To  PRODUCE  a  light  magnesium  carbonate,  a  scdutiou  of  the 
bicarbonate  is  heated  to  about  15u'  F.,  and  sufficient  cal- 
cined magnesite  is  added  to  form  the  compound  3.Vlg02C02 . 
3H.,0  ;  the  mixture  is  then  boildl  and  filtered.  A  heavier 
carbonate  is  obtaiued  by  adding  to  the  similarly  heated 
bicarbonate  solution  magnesia  estimated  to  give  a  hydrated 
4Mg03C02,  which  is  separated  at  the  same  temperature 
(150°  F.),  and  is  stated,  after  drying  at  that  temperature, 
to  have  the  formula,  4Mg03C(\.SH20.  A  heavy  crystal- 
line carbonate,  MgOCOj,  is  obtained  by  adding  the  proper 
proportion  of  magnesia  to  a  cold  solution  of  the  bicar- 
bonate, agitating  and  heating  to  165°  F. — E.  S. 

3Iedicinal  Compounds  containing  Mercury  Compounds  and 

other     Substances;     Process    of    Preparing    .     J. 

Kother,      Katscher,      Germany.       Eng.      Pat.      21,295, 
Oct.  23,  1901. 
A  MixTUBE  of  alsol   (aluminium  aoeto-tartrate),   mercuric 
chloride,    mercury-sozo-iodol,  and  veratrine,    made    in    a 
snecified  manner  is  mixed  with  a  large  proportion  of  lactose. 
^  — A.  C.  W. 

Camphoric  Acid;    3Ianufacture  and   Production  of  New 

[Nitrogen']     Derivatives    of  .      G.    W.    Johnson, 

London.  From  C.  F.  Boehringer  und  Soehne,  Waldhof, 
Mannheim,  Germany.  Eng.  Pat.  12,325.  June  17, 
1901. 
A  SOLUTION  of  iminocamphoric  acid,  C,(,H,5N0j,  in  65  per 
cent,  sulphuric  acid,  is  electrolytically  reduced.  After 
removing  most  of  the  sulphuric  acid  by  means  of  calcium 
carbonat'e,  camphidone,  CjoH,;,  NO,  is  extracted  by  chloro- 
form. The  liquid  is  then  made  alkaline  by  caustic  soda 
and  camphidine,  CioHjgN,  distilled  over  in  steam.  The 
process  and  products  are  claimed.  Camphidone  is  a  soft 
crystalline  mass  of  faint  camphor-like  odour  ;  it  melts  at 
220°  C  .  and  boils  at  about  308°  C. ;  it  is  readily  soluble  in 
a  small  quantity  of  hot  water,  but  crystallises  out  on 
cooling.  Camphidine  melts  at  186"  C,  and  boils  at  209°  C; 
it  is  soluble  with  difficulty  in  hot  water,  and  is  strongly 
basic— A.  C.  W. 

Preparatio7is  ^vf  Malt  Extract,    Tannin  and     Vegetable 

Oils']   for    Counteracting    the    Deleterious     Effects^    of 

Nicotine,  and  Processes  for  Producing  the  same.     W.  P. 

Thompson.     From   Exporibier-Brauerei  H.  Siemens  and 

Co.,  Berlin.     Eng.  Pat.  6311,  March  14,  1902. 

Pkepar.\tion   intended   to   counteract    the    inflammatory 

effects  of  heavy  tobacco  smoking  on  the  mucous  membrane 

of  the  throat  and  larynx. 

Malt  extract  is  healed  under  pressure  with  tannic  acid 
and   vegetable   oils    (olive   oil),   and  the  mixture  is  then 
brought  into  the  solid  form  by  means  of  starch,  sugar,  &c. 
^  —A.  C.  W. 


XXI.-PHOTOGRAPHY. 

Silver  Bromide  Gelatin  Plate;  Action  of  Mercury  Bichlo 

ride  on   the   Unfijced  .     K.  A.  lieiss.     Chem.-Zeit 

26,  [40],  Kep.  148. 

The  .author  has  utilised  the  kaown  destructive  action  ol 
mercury  bichloride  on  the  sensitiveness  of  silver  bromide 
gelatin  plates,  for  the  purpose  of  rendering  exposed  platei 
tit  for  a  second  exposure.  The  exposed  plate  is  immersed 
for  10  minutes  in  a  5  per  cent,  solution  of  the  bichloride 
and  then  washed  10 — 15  minutes  in  running  water.  It  ii 
next  treated  for  1 — 2  minutes  with  amido  developer 
which  seems  to  facilitate  the  action  of  light  during  thi 
second  exposure.  The  plate  is  superficially  swilled,  am 
then  exposed  wet,  the  exposure  requiring  to  be  100 — 15i 
times  as  long  as  the  first,  and  development  also  taking  con 
siderably  longer  than  usual.  The  plate,  however,  does  no 
fog.  The  resulting  negatives  are  well  covered  in  thi 
lights,  and  perfectly  clear  in  the  shadows.  The  metboi 
is  particularly  adapted  for  copying,  wherein  length  o 
exposure  does  not  matter. — C.  S. 

English  Patents. 

Photographic  Developers  Stable  in  the  Dry  State ;  Manu 

facture  of .      C.  D.   Abel,    London.      From    Aut 

Ges.  fur  Anilin  Fabr.,  Berlin.     Eng.  Pat.  11,866,  June  lU 
1901. 

Stable  developing  powders  may  be  formed  by  mixing  th( 
reactive  body  with  finely-powdered  anhydrous  alkali  sulphiti 
and  adding  thereto  the  required  quantity  of  alkali  or  alkal 
carbonate  required  to  transform  the  phenol  or  amiuo-pheoo 
into  its  alkali  salt.— J.  W.  H. 

New  Chemical  Compounds  [Developers]  ■   Manufacture  cr, 

Production    of .      H.  E.   Newton,  London.      Fron 

Farbenfabriken    vorm.   F.   Bayer    and    Co.,    Elberfelj 
Germany.     Eng.  Pat.  12,421,  June  18,  1901. 

The  first  process  claimed  in  Eng.  Pat.  17,118,  1899  (thi' 
Journal,  1900,  848),  may  be  applied  to  nitrated  and  baltf 
genated  phenols,  the  products  then,  by  the  action  of  walei 
alcohols  or  alkali  salts  of  acitls,  vield  derivatives  cont^in{ 
the  groups  CHj.OH,  CH„. OR  orCHj. COOK.  Bytheactici 
of  reducing  agents  on  the  nitro-derivatives  of  the  hydroxy 
benzyl  alcohols,  their  ethers  and  esters,  made  as  ju.< 
described,  the  correspouding>amino-derivatives  are  obtaiin 
which  are  stated  to  be  valuable  photographic  developers. 

—A.  C.  W. 

Photographic  Developers ;    Preparation  and  Emploi/men 

of   Neic    .     H.    E.   Newton,    Loudon.     From  th; 

Farbenfabriken  vorm.  F.  Bayer  and  Co.,  Elberfeld,  Ger 
raany.     Eng.  Pat.  I2,421a,  June  18,  1901. 

Amino  compounds  of  hydroxybenzyl  alcohols,  ethers  ani 
esters  having  the  following  general  formula : — 

/  CHjOX 
E^OH 
\NHo 

(R  =  an  aromatic  radicle,  substituted  or  otherwise,  X  = 
hydrogen  atom,  alkyl  or  acidyl  radicle)  are  claimed  a 
photographic  developers.  They  develop  quickly  withoa 
the  use  of  caustic  alkalis. — J.  W.  H. 

Photographic  Pictures ;  Improvements  in  Developing  — 
H.  E.  Ne^vton,  London.  From  the  Farbenfabnti 
vorm.  F.  Bayer  and  Co.,  Elberfeld,  Germany.  Eng.  V-' 
24,619,  Dec.  3,  1901. 

Alkali  sulphites  are  commonly  used  to  prevent  the  oiiJ 
tion  of  organic  developing  substances  in  solution,  1" 
such  solutions  are  not  stable  in  coutact  with  air.  To  obta 
stable  solutions  the  inventors  replace  the  sulphite  1 
additive  compounds  obtain  1  from  ketones  and  bisolphit* 
especially  the  so-called  ai  tone  bisulphites  having  tb 
following  general  formula  ^CH3).,C(OH)SU3M  (M  •=  t 
.alkali  metal).— J.  W.  H. 
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French  Patent. 

Celluloid-like    Compusilions     and    Photograph  ic     Films ; 

Preparation  of .     .Soe.  anon.  Prod.  F.  Hayer  and  Co. 

Fr.  P.it.  317,008,  Dec.  18,  1901. 

AcBTTL  derivatives  of  cellulose  are  mixed  with  eainphor  or 
ts  substitutes  with  or  without  a  suitable  solvent  {e.y., 
:hloroform).  Photographic  films  are  prepared  by  spreading 
.•ompositions  of  the  above  nature  dissolved  in  chloroform 
iipon  glass,  evajiorating  the  solvent  and  stripping  the  film. 

—J.  F.  li. 
UxiTED  St.ites  Patents. 

^^holographic  Pictures ;   Process  of  Developing .     A. 

Eichengriin  and  K.  Demeler,  Elberfeld,  Germany.     U.S. 
Pat.  696,019,  March  25,  1902. 

■he  inventors  claim  as  photographic  develoijers  substances 
.avingthe  gemral  formula  C6H3.CH„OK(OH)NH.,,  par- 
ficnlarly  aminoparahydroxy-benzyl  alcohol.  A  solution  of 
lie  hydrochloride  of  this  base  is  mixed  with  sodium 
jalphite  and  potassium  carbonate. — J.  F.  B. 

^^holographic  Fabric  and  Process  of  Preparing  same. 
P.  M.  C.  Greuier,  Manhattan,  New  York.  U.S.  Pat. 
696,632,  April  1,  1902. 

JATER,  silk,  or  other  fabric  is  treated  before  being  sensitised 
lith  an  aqueous  extract  of  white  alga  (^chrondrus  crispus) 
Imtaining  also  citric  acid  and  ammonium  chloride. 

—J.  W.  II. 


XXII.-EXPLOSIVES.  MATCHES,  Etc. 

United  States  I'.vte.nt. 

Flash-light  Cartridge.     K.  Keudschmidt,  Berlin. 
U.S.  Pat.  696,270,  March  25,  1902. 

PIE  cartridge  consists  of  two  parts  ;  the  cartridge  proper 
'made  of  highly  compressed  flash-light  powder,  whilst  the 
imer,  which  can  easily  be  broken  otf,  is  composed  of  the 
ime  powder  in  a  looser  form.  When  required  for  use 
ij  primer  is  broken  off,  powdered  between  the  fingers,  and 
'lited  with  saltpetre  paper. — J.  F.  H. 

XXIII.-ANALYTICAL  CHEMISTRY. 

INORGANIC— QUALITA  TI VE. 

\anganese ;  New    Reaction  fur  ;  and  for  Nitrates, 

yChlorates,  Lead  Dioxide,  Sj'c,  Composition  of  Per- 
t^hlorides  of  Lead  and  Manganese.  Ij.  L.  de  Koninok. 
Bull.  Assoc.  Beige  des  Chira.,  16,  [2],  94—98. 

HEN  a  manganous  compound  is  dissolved  in  fuming 
drochloric  acid,  then  heated  to  boiling,  and  treated  with 

2  drops  of  concentrated  nitric  acid  (sp.  gr.  1'35 — 1"40), 
mixture    assumes   a   deep    greenish   black    coloration 

sumably  due  to  the  formation  of  MnClj.  The  colora- 
a  is  destroyed  bv  prolonged  heating,  or,  immediately,  by 

or  3-fold  dilution  with  water.  Nitric  acid  may  be 
I  -antageously  replaced  by  a  small  crystal  of  potassium  or 
I  lium  chlorate,  which  develops  the  coloration  immediately 
"jhout  the  appHcation  of  heat. 

'The  same  reaction  forms  a  very  delicate  means  of  detect- 
i  nitrates,  chlorates,  hypochlorites,  chromates,  lead 
I  side,  and  all  the  manganese  compounds  from  iln304  to 
t^  permanganates.  For  the  latter  the  tieatment  with 
ijing  hydrochloric  acid  alone  is  sufficient ;  for  the  others 
tj  author  has  .successfully  employed  a  0-36  per  cent, 
((il.)  solution  of  crystallised  manganous  chloride. 
The  ditferenee  in  the  behaviour  of  the  two  oxides  of 
1  1  causes  tiic  author  to  consider  that  the  perchloridc  of 
metal  is  PbCli  rather  than  PbClj.  In  support  of  this 
he  adduces  the   following  facts:   (1.)  If  a  little  lead 

side  be  placed  in   manganilFerous   (I   per   1000)  hydro- 

Dric  acid  containing  lead  chloride  in  solution,  the  result- 
deep  coloration   disappears  on   shaking  and  tlie  liquid 

-imes   a    yellow     tinge.      (2.)  If    the  'yellow   solution 

atned  by  dissolving  minium  in  manganifigrous  hydrn- 
<  Jric  acid  be  treated  with  the  dark  solution  produced  by 


the  action  of  lead  dioxide  cu  the  same  reagent,  the  added 
solution  is  decolorised,  leaving  only  the  yellow  due  to  lead, 
perchloride. — C.  S. 

INORGANIC— QUANTITA  TI  VE. 

Iodides  ;   Volumetric  Determination  of  ,  in  presence  of 

Chlorides  and  Bromides.  V.  Thomas.  Comptes  Rend., 
134,  [20],  1141—1143. 
Whilst  thaliic  salts  react  with  excess  of  potassium  iodide 
according  to  the  equation  Tl( 'I3  +  3IvI  =  Til  +  3KC1  +  L 
(the  basis  of  the  author's  method  of  determining  thallium, 
this  .Journal,  1902,  501),  the  re.iction,  when  the  thaliic  salt 
is  in  excess,  isTlClj  +  2KI  =  TICI  +  2K('I  +  1.,.  If,  then, 
a  solution  of  metallic  iodide,  in  which  the  iodine  is  to  be 
determined,  be  .added  to  a  known  quantity  (in  excess)  of 
thaliic  chloride  solution,  then  the  liberated  iodine  boiled 
off  (which  can  he  done  completely  and  rapidly),  and 
the  amount  of  unreduced  thaliic  salt  determined  by 
the  author's  method  referred  to  above,  the  difference 
between  this  amount  and  the  original  amount  taken  affords 
a  measure  of  the  iodine  in  the  iodide.  Chlorides  and 
bromides  have  no  effect  on  the  reaciion  save  that,  in  the 
presence  of  bromides,  overheating  is  to  be  avoided,  and  it  is 
best  not  to  boil,  but  to  expel  the  liberated  iodine  from  the 
warm  solution  by  means  of  a  current  of  air.  A  solution  of 
thaliic  chloride  is  made  containing  10 — 15  grms.  per  Htre. 
To  a  quantity  of  this,  excess  of  sodium  thiosulphate  is 
added,  then  iodine  solution  till  the  blue  colour  just  appears; 
this  operation  is  then  repeated  upon  the  sivme  quantity  of 
the  thaliic  solution  to  which  a  known  quantity  of  potassium 
iodide  has  been  added,  and  the  freed  iodine  boiled  off,  ,«nd 
then  upon  a  third  equal  quantity  to  which  has  been  added 
the  solution  in  which  the  iodine  is  to  be  determined.  The. 
precipitated  thallous  iodide  is  easily  reconverted  into  thaliic 
chloride  by  boiling  with  hydrochloric  acid  and  potassium 
chlorate,  so  that  no  large  expenditure  for  thallium  salts  is 
necessary. — J.  T.  D. 

Phosphorus  in  Shot  or  Chilled  Iron  ;  Effect  of  Annealing  on 

the  Detcrminutwn  of .;  bg  the  Permanganate  Alkali 

Method.    C.  E.  Jlanby.    I'roc.  Engineers  Soc.  of  Western 
Pennsylvania,  1902,  18,  [3],  132 — 136. 

It  has  been  observed  that  in  the  determination  of  phus- 
phorus  in  shot  or  chilled  iron,  oxidation  with  permanganate 
gives  low  results,  this  being  due  to  the  fact  that  on  dis- 
solving the  sample  in  nitric  acid  there  remains  an  insoluble 
residue  containing  phosphorus,  which  is  not  acted  upon  by 
the  oxidising  agents  at  the  boiling  point.  The  author  finds 
that  this  (litficulty  can  be  overcome  by  annealing  the  metal 
before  making  the  determination. 

The  annealing  is  carried  out  as  follows  : — 2  grms.  of  the 
sample  are  placed  in  a  platinum  crucible  over  a  Buu^en 
flame,  and  heated  to  bright  redness  for  two  minutes  with 
occasional  stirring  ;  "  it  is  well  to  continue  the  flame  by 
r.aisiug  the  Bunsen  to  the  lid  of  the  crucible  and  at  the  same 
time  point  the  flame  downwards  against  the  lid,  which  at 
this  moment  is  removed,  and  the  gas  flame  will  burn  on  the 
surface  of  the  crucible,  and  thus  exclude  all  air  from 
entering  or  causing  unnecessary  oxidation  of  the  annealed 
sample  at  the  moment  it  is  cooling  off." — A.  S. 

Mercurg  ;  Electrolytic  Determination  of .     E.  Bind- 

schedler.      Zeits.     fur     Elektrochem.,    1902,     8,     [22], 
329—332. 

ExrEEiMEXTi.NG  with  two  methods  given  by  Neumann,  the 
author  finds  that  that  in  which  0' 5  gnu.  of  HgCl., is  dissolved 
i:;  water,  mixed  with  1 — 2  e.e.  of  sul]>huric  acid  and  electro- 
lysed with  a  current  of  0  5  — 10  ampere  at  3 — 5  volts,  gave 
uniformly  good  lesu'ts  provided  the  duration  of  the 
electrolysis  was  not  less  than  7  hours,  the  cathode  area 
being  100  sq.  cm.  The  other  method,  in  which  3  grms. 
of  potassium  cyanide  were  substituted  for  the  sulphuric 
acid,  the  bulk  of  solution  being  (as  before)  150  c.c,  the 
current  density  0-5  to  1  ampere  per  100  sq.  cm.,  and  the 
p.d.  3  ■  5 — G'volis,  did  not  give  such  good  results,  the  numbers 
being  always  too  low.  The  allerrative  method  for  the  cyanide 
■solution  of  using  a  low  current  density  and  working  allnii'ht, 
however,  was  ijuite  satisfactory,  when  the  current  density 
was  between  0'03  and  0'  I  amperes. — W.  G.  M. 
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Bismuth:  Eleclroiytic  Determination  of .     O.  Urunck. 

Ber.,  1902,  35,  [10],  1S71— 1873. 
WiMMEXAUER  has  recently  fouud  previous  methods  for  the 
electrolytic   determiuatioa  of  bismuth  to  be  unsatisfactory, 
and  has  proposed  a  somewhat  tedious  process  (this  .Tournal. 

1901,  620).  ,.         ,.  ,         J         •.   1 

The  author  finds  that  bismuth  may  be  deposited 
on  Winckler's  <:aui;e  cathode  (this  .Journal,  1899.  1150) 
in  a  coheriDt  form  uuder  conditions  which  would  give 
an  unfavourable  result  with  a  sheet  electrode.  'I'he  metal 
or  salt  is  dissolved  in  nitric  acid ;  the  free  acid  may 
amount  to  20 — 25  times  the  weight  of  the  metal,  but  its 
concentration  must  not  exceed  i  per  cent.  The  tension  of 
the  current  should  not  exceed  2  volts;  the  permissible 
current  strength  varies  with  the  concentration  of  the 
bismuth.  For  0- 1  grm.  of  met.al  in  100  c.c,  it  may  exceed 
0-5  ampere;  with  less  than  0-Oj  grm.  in  103  c.c,  the 
current  should  not  be  greater  than  0-1  ampere.  Before 
electrolvsis  commences,  the  solution  is  heated  to  70 — 80 
C. ;  the'  resistance  is  then  low  and  a  strong  current  passes. 
As'the  solution  cools  and  becomes  poorer  in  metal  ions,  the 
current  strength  sinks  to  a  few  hundredths  of  an  ampere. 
In  this  manner  large  quantities  of  met.al  may  be  separated 
in  little  longer  time   than  small  quantities  ;  the  operation 

takes  2 3  hours.      The  bismuth  deposit  is  pale  grey,  hard 

and  coherent.  If  the  above  limiting  amount  of  acid  be 
exceeded,  the  deposit  is  brittle  and  crystalline,  so  that  loss 
in  washing  cannot  be  avoided,  peroxide  is  also  deposited  on 
the  anode.  When  the  electrolysis  is  finished,  both 
electrodes  are  removed  to  a  lieaker  of  water  and  the 
current  is  passed  for  a  short  time  longer  in  order  that  the 
metal  dissolved  by  the  adherent  nitric  acid  may  be  again 
'deposited.  The  cathode  may  then  be  washed  with  water, 
alcohol,  and  ether.  The  results  quoted  are  satisfactory. 
The  method  succeeds  in  the  presence  of  sulphuric  acid,  but 
it  is  not  advisable  to  work  with  sulphuric  acid  alone,  since 
large  quantities  are  required  to  prevent  the  formation  of 
basic  salts.  Attempts  to  separate  bismuth  from  small 
quantities  of  lead  did  not  succeed  ;  the  lead  peroxide  always 
contained  bismuth. — A.  C.  W. 

Copper;   Volumetric   Determination   of ,  bji   Means   of 

Potassium   Iodide.      F.   M.    Litterscheid.      Zeits.    anal. 
Chem.,  1102,  41,  [3  and  4],  219— 227. 

If  potassium  iodide  be  added  in  slight  excess  to  a  neutral 
or  slightly  acid  solution  of  a  copper  salt,  to  which 
-  sulphurous  acid  had  previously  been  added,  the  copper  is 
precipitated  as  cuprous  iodide  without  any  separation  of 
iodine.  After  standing  for  one  hoar,  the  clear  liquid  can  be 
pipetted  or  filtered  off ;  excess  of  silver  nitrate  is  then  added 
and  the  excess  of  silver  delermined  by  Volhard's  method. 

This  process  is  applieil  in  the  analysis  of  alloys  as 
follows  ;  —  Co/)^«'r  and  Stiver.  Dissolve  1  gnu.  in  nitric  acid 
and  evaporate  nearly  to  dryness  with  sulphuric  acid. 
Dilute  to  50  c.c.  and  titrate  the  silver  by  .^V  ^'  potassium 
iodide,  adding  1  drop  of  5  per  cent,  potassium  nitrite 
solution  and  starch  paste.  Transfer  to  a  graduated  flask, 
add  a  few  c.c.  of  sulphurous  acid,  then  potassium  iodide  in 
excess,  fill  up  to  the  mark,  let  stand  and  titrate  the  copper 
in  ail  .aliquot  portion  of  the  clear  liquid. 

The  method  may  be  used  in  the  presence  of  zinc  and 
nickel;  bismuth,  lead,  and  tin  must  have  been  previously 
removed. — A.  C.  W. 

Zinc  Furnace  Cinder;   Determination  of  the  Proportion  ef 

Metallic  Lead  in  Crude .     E.  Prost,  .1.  Charon,  and 

M.  Marissal.  Bull.  Assoc.  Beige  des  Chim.,  16,  [1], 
41—54. 
A  CRt:iiE  cinder  was  examined  from  a  charge  containing 
6-64  per  cent,  of  lead,  and  131  grm*.  of  silver  per  ton.  On 
■screening  the  cinder  73- 78  per  cent,  of  the  total  lead  was 
recovered,  of  which  37-7  per  cent,  was  present  in  the  finest 
portions  of  the  cinder  (passing  through  a  2  mm.  sieve), 
whilst  the  same  portions  also  contained  57 -S  per  cent,  of 
the  total  silver.  On  treating  the  cinder  by  amalgamation, 
about  13-5  per  cent,  of  the  total  lead  was  found  to  exist  in 
the  metallic  state. — C.  S. 


Sodium    Methylarsenale     (^Arrhenal)  ;      Composition    and 

Volumetric  Determination   of .     Adrian  and  Trillat. 

Comptes  Rend.,  134,  [21],  1231—1232. 

By  careful  determinations  of  the  sodium  as  pyroarsenate,  of 
the  arsenic  as  magnesium  pyroarsenate,  and  of  the  water, 
the  authors  have  established  the  formula  CH3  AsO  (OXa)„, 
6H2O  for  sodium  inethylarsenate.  Direct  alkalimetri'c 
titration  proved  impracticable  as  a  method  for  its  deter- 
mination, as  no  indicator  gave  sharp  or  constant  results; 
the  authors  therefore  devised  the  following  method.  A 
measured  volume  of  the  solution  is  placed  in  a  measuring 
flask,  and  a  known  volume  of  standard  silver  nitrate 
solution  (in  excess)  added  ;  the  liquid  is  made  up  to  the 
mark  with  distilled  water,  and  the  whole  left  stoppered  for 
12  hours.  To  a  measured  portion  of  the  decanted  clear 
liquid  a  little  iron  alum  and  nitric  acid  are  added,  and  the 
excess  of  silver  is  determined  by  standard  ammonium 
thiocyanate.  The  method  is  sufficiently  accurate  for 
ordinary  purposes. — J.  T.  D. 

ORGANIC— QUANT  IT  A  TI VE. 

Glycerin  ;  Mettiod  of  Determining  ,  by   Iodic  Acid. 

Chaumeille.     Chem.-Zeit.,  26,  [40],  453. 

The  oxidation  proceeds  in  accordance  with  the  equation 
71 A  +  5C3H903=  15CO„  +  20H.O  +  7I,„  and  the  titration  of 
the  liberated  iodine  gives  the  amount  of  pure  glycerin 
oxidised.  010  grm.  of  glycerin,  £5  c.c.  of  sulphuric  acid' 
and  2  grms.  of  iodic  acid,  are  distilled  in  a  flask,  and  the 
iodine  is  collected  in  a  standardised  solution  of  sodium 
thiosulphate.  Two  additions  of  water  are  made  to  facilitaie 
the  evolution  of  the  iodine.  In  the  case  of  commercial 
glycerin,  containing  sodium  chloride,  a  correction  h.as  to  be 
made,  the  factor  being  determined  by  titrating  tha  chlorine 
present.  The  method  is  suitable  for  determining  the 
glycerin  in  glycerophosphates.—  C.  8. 

Glycerin  ;   Determination  of ,  in  the  Commercial 

Article.     Deiss.     Chem.-Zeit.,  26,  [40],  452. 

Ten  grms.  of  the  substance  are  mixed  with  G  grms.  of  fased 
pure  crystalline  phenol,  in  a  100  e.e.  flask,  and  left  to  cool. 
The  test  solution  (50  grms.  of  pure  crystalline  phenol  aDd 
1,000  grms.  of  distilled  water)  is  run  carefully  from  a 
burette  into  the  flask  until  a  milky  turbidity  is  formed, 
disappearing  on  being  shaken ;  and  thenceforward  the 
addition  is  continued,  drop  by  drop,  until  the  turbidity 
becomes  persistent,  a  result  effected  by  2  drops  iu  excess. 
With  perfectly  pure  anhydrous  glycerin,  28' 15  c.c.  of  thi- 
test  solution  are  required,  a  diminution  of  1  per  cent,  in  thi 
"  litre  "  of  the  glycerin  corresponding  to  a  reduced  con- 
sumption of  0-39  c.c.  of  the  reagent.  This  figure  is  said 
to  be  constant,  and  was  determined  from  a  number  of  tests 
performed  .at  uniform  temperature.  Xo  effect  on  the  results 
is  produced  by  the  presence  of  saline  and  tinctorial  ex- 
tractives, the  solubility  of  the  phenol  in  presence  of  water 
depending  on  the  glycerin. — C.  S. 

OIne  and  Gelatin  ;  Analysis  of .     A.  Miillcr.     Zeil.<- 

angew.  Chem.,  1902,  15,  [20],  482—487. 

The  author  proposes  to  precipitate  the  glutin  (hone- 
gelatin)  by  an  exc^ss  of  a  staud;ird  solution  of  taimin, 
afterwards  titrating  the  excess  of  tannin  with  permanganate. 

The  following  solutions  are  required  :  potassium  per- 
manganate 5- 7469  grms.  per  litre  :  crystallised  oxalic  acid 
11 '4573  grms.  per  litre,  equivalent  to  the  periniiuganale; 
pure  tannin  5  grms.  per  litre:  pure  potash  alum  5  per  cent. 

The  titre  of  the  tannin  solution  is  first  determined  ;  for 
this  purpose  5  c.c.  of  taimin  solution  and  12  c.c.  of  dilate 
sulpluiiic  acid  (1:5)  are  heated  to  boiling,  treated  will) 
excess  of  permanganate,  then  with  excess  of  oxalic  aciJ, 
and  finally  titrated  to  the  end  jioint  with  perinanganaie. 
Another  5  c.c.  of  tannin  solution  are  allowed  to  remain 
with  2  grms.  of  hide  powder  for  18  hours,  then  filtered, 
washed  with  cold  water,  and  the  penuanganate  value  of  the 
filtrate  is  determiued.  The  difference  between  the  l»o 
p-rmanganate  titrations  shows  the  titre  of  the  tannin 
solution. 

For  carrying  out  the  analysis,  10  grms.  of  the  glue  or 
gelatin  are  so;ikcd  over  night,  dissolved  on  the  water-batb 
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ind  the  volume  is  made  up  to  500  c.c  at  30'  ('.  Three 
'ots  of  10  c.c.  each  are  measured  into  separate  beakers,  and 
annin  sohition  is  added  to  each  to  the  extent  of  30  c.c. 
or  hide  glue  and  gelatin  and  25  c.c.  for  bone  glue  ;  20  c.c. 
■l  alum  solution  are  then  added  and  the  beakers  are  placed 
')n  a  boiling  water  bath  for  a  few  minutes,  the  contents 
leing  stirred  vigorously.  They  are  then  removed,  and  the 
irecipitates  are  allowed  to  settle  out,  then  filtered  and 
rashed  with  water  at  30°  C.  A  cloudy  filtrate  indicates 
eficiency  of  tanuin  and  fresh  quautities  must  be  precipitated, 
[■he  filtrate  from  one  lot  is  cooled  thoroughly  and  treated 
'a  a  stoppered  vessel  with  2  p-rms.  of  hide  powder.  To 
,ne  of  the  others  20  c.c.  of  dilute  sulphuric  acid  are  added, 
nd  the  mixture  is  titrated  with  permanganate  as  described 
bove.  To  the  other,  3  c.c.  of  dilute  sulphuric  acid  (I:  5) 
re  added  for  every  5  c.c.  of  permanganate  indicated  in  the 
revious   titration,   and  the   result    of   this  latter  titration 

accepted  as  correct.  After  18  hours  treatment  the  hide 
owder  test  is  filtered  and  washed  with  cold  water ;  the 
Urate  is  treated  with  excess  of  permanganate,  then  with 
scess  of  oxalic  acid,  and  finally  titrated  to  the  end  point 
ith  permanganate.  From  the  above  data  the  quantity  of 
,innia  precipitated  by  the  glutin  can  easily  be  calculated, 
ad,  in  the  case  of  the  solutions  mentioned  above,  1  c.c.  of 
crmanganate  deficit  corresponds  to  0-002  grm.  of  glutin. 

aturally,  care  must  be  taken  to  ascertain  that  the  reagents 
ied,  such  as  alum  and  hide  powder,  contain  no  imjiurities 
fipable  of  reducing  permanganate. — J.  F.  B. 

'artrates  ;  Ivfluencc  of  Tempfrature  on  Crystallisatioit  in 

',  the  Determinntion  of .    1'.  Carles.    Ann.  Chini.  anal. 

i  appl.,  7,  121—123.     Chem.  Centr.,  1902, 1,  [20],  1178. 

|aE  author  states  that  the  varying  results  obtained  in  the 
■termiuation  of  tartrates  by  Chancel's  method  are  due  to 
<■  fact  that  the  influence  of  temperature  is  net  taken  into 
•nsideration.  The  determinations  should  always  be  carried 
It  at  the  same  tempi'rature,  or  else  a  correction  made, 
•litre  of  water  dissolves  3*20  grms.  of  aeid  potassium 
[rlrate  (cream  of  tartar)  at  0"  C,  3*60  grms.  at  5  ,  and 
loo  grms.  at  10  ,  5 -GO  grms.  at  15°, '<•  70  grms.  at20"',7-35 
'ms.  at  25",  and  9  00  grms.  at  30"  C— A.  S. 


■nloses  and  Pentosans  ;  Determination  of ,  hy  means 

of  Phloriiglucinal.  ¥..  Kriifcer  and  C.  Rimbach ;  com- 
municated by  ]!.  Tollens.  Zeits.  angew.  Chem.,  1902, 15, 
[20],  -177  -4S-2. 

iLLEXS  has  compiled  this  article  from  a  dissertation  by 
mbacb  (Gottingen,  1S98)  and  a  paper  by  KrOber  (see 
8.Tournal,  1901,  396).  It  must  be  borne  in  mind  that  the 
thod  is  purely  empirical.  For  instance,  a  divergence  in 
;  concentration  of  the  aeid  used  for  distillation  from 
)6  sp.  gr.  to  1  OS  muses  a  very  large  difference  in  the 
nits  obtained.  Krober's  tables  may  be  taken  as  super- 
i:;:  the  earlier  ones  of  Kriiger  and  Tollens;  it  should 
I ited  that  methvl  furfural  is  precipitated  ;is  phloroelucide 
well  as  furfurafitself.— J.  F.  B. 

jttosan  Determination  yiethod  ;  Application  of  the , 

\(i  various  Ve(/etabte  S/Jisfances  and  Papt  r-inakini^ 
Ulaierials      E.  Krober  and   C.  Kimbaeh ;  communicated 

'V    B.   Tollens.     Zeits.   angew.  Chem.,   1902,15     [21], 

i'08— 510. 

ithis  paper  are  collected  the  results  of  pentosan  estima- 
os  by  the  phlnrogluciuol  method  (see  preceding  abstract) 
a   large   number    of  vegetable    substances.     The   tables 
.nprise  results  relating  to  substances  yielding  only  traces 
'furfural  on  distillation  ;  wood   gums  ;  crude   fibres  from 
,  braa,  and  straw  ;   woods;   fo^^il  woods  ;  oxycellulo>es  ; 
iuus    plant   organs;    paper-making   materials;    finished 
^lers. 

Httcution  is  called  to  the  applicability  of  this  methor?  For 
1  analysis  of  papers  composed  of  two  known  kinds  of 
1  e,  one  of  which  yields  little  furfural  and  the  other  a 
l^e  quantity  ou  di-tillation,  e.g.,  mixtures  of  cotton  or 
1  m  with  niech:inical  wiiod  or  (less  accurately)  of  sulphite 
■<  ulose  with  mechanical  wood.  In  order  to  fiml  the 
Iicentaop  of  one  of  the  components,  the  calculation  should 
"•tated  th -s  : — The  difference  between  the   pircentape  of 


pentosans  of  the  two  components  :  to  the  difference 
between  the  percentage  of  pentosan  found  in  the  paper  and 
the  percentage  of  pentosan  in  the  second  component 
=  100  :  .r. 

As  data  for  such  analyses  the  following  percentao-es  of 
pentosans  on  the  dry  and  ash-free  fibre  may  be  taken  for 
approximate  results : — Cotton  or  linen,  1  per  cent. ;  soda 
cellulose,  6  per  cent.  ;  sulphite  cellulose,  7  per  cent. ; 
mechanical  wood,  12  per  cent. ;  straw  pulp,  26-7  per  cent. 

—.J.  F.  B. 

Sugar  Beetroots;  Analytical  Diffusion  Apparatus  for  the 
Valuation  of .     C.  Stiepel. 

Sec  under  XVI.,  page  866. 

Sugars;    Analysis  of  a    Mixture  of  bi/  t/ie    U.se  of 

KjeldahVs    Table.         A.   Gregoire.   Bull.  Assoc.    Beln-e 
des   Chim.,  16,  [1],26— 32. 

After  determining  the  rotatory  power  of  the  mixture, 
25  gnus,  of  the  substance  are  dialysed  for  50  hours  through 

i  a  well  washed  parchment-paper  membrane,  water  bein<»' 
run  continuously  into  the  outer  vessel,  and  care  being  taken 
to  prevent  fermentation.  The  residue  is  then  made  up  to 
100  c.c.  and  polarised  at   15°  C;  after  which  the  reducing 

j  power  of  this  residue  and  of  the  original  substance  is 
determined  by  the  Kjeldahl  method,  the  residue  being 
examined  bi-fore  and  after  hydrolysis  with  hydrochloric 
acid  (as  for  starch). 

I  From  the  polarimeter  readings  an  equation  is  established 
on  the  basis  of  1°  Schmidt  and  Haensch  corresponding  to 

'  0-1234  grm.  of  maltose  or  0-7510  of  invert  .sugiir.  The 
amount  of  copper  reduced  by  the  dialysed  sugars  is  found 
by  deducting  from  the  total  the  "amount  teduced  by 
the  non-dialysable  m;itters.  The  result  serves  as  a  basis 
for  the  estaldishment  of  a  proportion  in  which  the  total 
amount  of  reduced  copper  figures  as  the  numerator  and 
the  corresponding  amount  of  m.iltose  (or  invert  sujiar) 
in  the  Kjeldahl  table  for  50  c.c.  of  Fchling  solution 
;is  the  denominator  of  the  first  fraction,  which  is  set 
ilown  as  equal  to  the  net  amount  of  reduced  copper 
divided  by  the  unknown  quantity  of  maltose  (or  invert 
sugar).  These  results  are  referred  to  the  weight  of  sub- 
stance emjdoyed  iu  the  reduction  tests,  and  thus  furnish 
an  equation  which,  when  combined  with  that  from  the 
polarimeter  readings,  gives  the  percentages  of  maltose  and 
invert  sugar  present.  Th'^  dextrin  is  found  by  liydrolvsinD- 
tlie  ncn-dialy sable  portion  and  multiplying  its  reducing 
power  by  0-90. 

j        The  results  obtained  in  this  manner  were  found  to  com- 

j  pare  satisfactorily  with  those  furnished  by  reduction,  after 
the  destruction  of  fructose,  by  the  8ieben  method. — C.  !-<. 


the     Volumetric    Determination 
Zeits.    anal.    Chem.,   1902,    41 


Thymol  ;      Method    for 
of .     E.    Zdarek. 

[3  and  4],  327—231. 

TuE  author  has  applied,  to  the  estimation  of  thymol.  Kop- 
pcscbaar's  method  for  determining  phenol.  The  solutions 
required  are; — Sodium  thiosulphate,  9-76  grms.  in  I 
litre:  potassium  iodide,  125  grms.  in  1  litre;  a  .'olution 
of  3-571  grms.  of  dry  sorlium  bromate,  and  12- 178  crms. 
of  dry  sodium  bromide  in  1  litre.  25  c.c.  of  the  last  solu- 
tion mixed  with  10  c.c.  of  the  potassium  iodide  solution, 
and  5  c.c.  of  strong  hydrochloric  acid,  required  90  c.c.  of 
the  thiosulphate  solution.  The  thymol  is  weighed  into  a 
sm;ill  stoppered  flask,  and  for  every  V  1  grm.,  20  c.c.  of  the 
bromide-bromate  solution,  and  4  c.c.  of  fuming  hydrochloric 
acid  arc  added.  The  flask  is  then  well  shaken  for  five 
minutes,  10  c.c.  of  the  ]iotassium  iodide  solution,  and  a  little 
>tarch  pa>te  added,  and  the  mixture  at  once  titrated  by 
thiosulphate.  1  inol.  of  thymol  requires  4  Br.  The  results 
(uioted  vary  from  9SG  to  100-2  per  cent,  of  the  theoreticid. 
The  bromiue  compound  is  not  stable  ;  when  kept  it  biscs 
bromme  until  its  composition  remains  constant  at  that  of  a 
dibromothymol.  By  the  action  of  a  large  excess  of 
bromine  on  thymol,  an  oil_v  product  w:is  obtained,  which 
separated  almost  colourless  needles,  which  melted  at  71' C, 
and  had  the  composition  of  a  decabiomothvniol. 
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This  method  has  been  used  to  investigate  the  solubility 
of  thvmol.  At  19-4°  C.  1  grm.  of  thymol  dissolves  in 
11 76 -4    c.c.    of    water.       At    the    ordinary    temperature 

(15° lio"  C.)    1    part  by  weight   of    thymol  dissolves   in 

()-24 0-28  part  of  strong   alcohol,  in  0'2;2 — 0"25   part  of 

ether,  or  in  0- 6" — 071  part  of  chloioform.  The  presence 
of  even  considerable  quantities  of  alcohol  does  not  affect 
the  accuracy  of  the  method  for  estimating  thymol. 

—A.  C.  W. 


XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

Light;    Chemical  Action   of  .     G.  Ciamician  and   P. 

Silber.     Atti.    K.    Accad.  dei    Lincei  Roma,    U,     [.'i]. 
277—284.     Chem.Centr.,  1902,1,  [21],  1190. 

In  contixuatiox  of  their  previous  work  (see  this  Journal, 
1901,  S44,94.3).  on  the  chemical  action  of  light,  the  authors 
have  obtained  the  following  results: — In  alcoholic  solution, 
nitrobenzene  gives  quinaldine  and  aniline  ;  the  three  nitro- 
toluenes  behave  in  a  similar  manner,  the  ?«-compound 
reacting  to  the  greatest  extent,  giving  ra-toluidine  and  the 
corresponding  methyl  quinaldine.  o-  and  Hi-I)initrobenzene, 
the  three  nitranilines,  and  nitronaphthalcue  give  small 
quantities  of  brown  substances,  but  no  basic  products  could 
be  isolated. 

In  benzene  solution,  o-nitropiperonal  gives  o-nitrosopiper- 
onylic  acid ;  o-nitrocinnamic  acid  and  o-nifrosobeuzoic 
acid  remain  u.naltered.  o-Nitrobenzaldebyde  in  benzene 
solution  gives  nitrosobenzoic  acid.  In  ethyl  and  mcthyl- 
aleobolic  solution,  however,  o-nitrobenzuldehyde  or  the  ethyl 
ester  of  nitiosobenzoic  acid  gives  a  complicated  mixture 
containing  ihe  diethylester  of  o-azoxy-heczenedicarbonic 
acid  (in  predominating  quantity),  the  ethyl  ester  of  nitro- 
benzoic  acid,  azoxybenzenedicarhonic  acid,  and  probably 
also  traces  of  anthranilic  acid  esters. — A.  S. 


Precious    Stones  ;  Action    of  Light    on   .       Chaumet. 

Comptes  Itend.,  134,  [20],  1139—1140. 

The  fluorescence  excited  in  diamonds  by  violet  light  is 
strongest  with  the  best  and  most  valuable  slones,  those 
which  exhibit  the  most  vivid  play  of  colours  in  the  light 
of  a  caudle.  This  is  a  valuable  means  of  diagnosis  ;  for  all 
diamonds,  whatever  their  quality,  are  affected  alike  by 
X  rays. 

A  particular  yellow  diamond  examined  by  the  author 
showed  no  fluorescence  under  violet  light,  but  flashes  of  red 
light  at  various  points.  After  a  few  minutes'  exposure,  the 
stone  had  become  dark  brown,  and  had  lost  four-fifths  of 
its  value.  After  24  hours,  however,  its  original  colour  and 
brilliancy  had  returned. 

Though  Burmese  rubies  are  much  more  valuabh:  than 
Siamese,  it  is  extremely  difficult  to  distinr;uish  between 
them,  either  by  their  appearance  or  by  radiography.  Violet 
light,  however,  acts  quite  differently  on  them,  causing  a 
most  brilliant  fluorescence  in  liurmese  rubies,  while  Siamese 
stones  show  hardly  any. — ,1.  T.  D. 

Liquefied  Gases;  New  Method  for  Manipualimj in 

Sealed    Tubes.     H.  iloissan.     Hull.    Soc.    Chim.,    1902, 
27,  [10],  420-423. 

Thk  author  describes  his  method  of  studying  the  reactions 
taking  place  between  liquefied  gases  and  other  compounds 
in  sealed  tubes.  As  cooling  agents  he  makes  use  of 
mixtures  of  solid  carbon  dio.xide  with  various  liquids 
(methyl  and  ethyl  alcohols,  methyl  chloride,  acetaldehyde. 
ethyl  acetate,  acetone)  contained  in  a  vacuum-jacketed 
vessel  to  diminish  the  effect  of  radiation  ;  evaporation  of 
the  mixture  is  promoted  by  the  passage  tlirough  it  of  a 
rapid  current  of  carefully  dried  air.  For  very  low 
temperatures,  liquid  air  or  oxygen  boiling  either  at  the 
ordinary  or  at  reduced  pressure  is  employed. 

The  ditliculty  of  sealing  a  tube  containing  a  liquefied 
gas  is  got  over  by  cooling  the  tube  sufficiently  to  solidify 
the  gas  and  then  exhausting  the  air  by  means  of  a  mercury 


pump  :  the  tube  can  then  be  readily  sealed  off  and  tube 
may  be  prepared  in  this  way  to  resist  pressures  of  201 1 — 30i 
atmospheres.  For  these  very  high  pressures,  thick-wallei 
tubes  must  be  employed,  those  used  by  the  author  havin< 
a  bore  of  1*5  mm.  and  an  external  diameter  of  6  mm.  Ii 
the  case  of  experiments  made  at  temperatures  of  abou 
—  200 '  or  lower,  a  complication  ensues,  in  that  the  tuln 
very  often  breaks  on  being  brought  back  to  the  ordinan 
temperature ;  this  difficulty  may  be  partly  avoided  bj 
making  the  warming  very  gradual,  the  tubes  being  kepi 
for  some  time  at  from— 110°  to  — 50°  C.  The  studv  o 
reactions  involving  the  evolution  of  hydrogen  is  very  diffi 
cult  by  this  method,  as  in  order  to  avoid  an  explosion  i 
is  necessary  to  cool  the  tube  to  a  temperature  at  whicl 
the  hydrogen  solidifies. — T.  H.  V. 


Sulphur;  Ejcislence  of  the  Blue  or   Green  Modification 

of .     N.  A.  Orloff.     .1.  russ.  phvs.-chem.  Ges.,   34 

52—67.     Chem.  Centr.,  1902,1,  [22],  1264.     (See  alsc 
this  Journal,  1901,  943.) 

The  author  gives  some  new  methods  of  preparation  of  tht 
blue  modification  of  sulphur  ;  the  green  form  he  consider? 
a  mixture  of   the  blue  with  ordinary  yellow  sulphur.     Fron 
S.;C'lo  and  UOoS,  PtSj  or  Ag2.S,  the  green  product  is  formc( 
together  with  fine  crystals  of  rhombic  sulphur.     The  green 
product  obtained  from   ( 'dS  and  SjCU  gives  up  the  whole 
of  its  sulphur  to  salicyl-  or  cinnamic  aldehyde  ;  the  liqai<( 
which    is    of   a   reddish-brown   colour,    is   not   altered   hv 
addition  of  alcohol  or  benzene,  but  is  decolorised  on  loi 
standing,  with  separation  of  sulphur.     That  the  blue  fori 
is    actually    an    allotropic    modification    is   shown    by   it* 
solubility  ;    the  green  product  is   five  times  as  soluble  a? 
ordinary  sublimed  sulphur  in  a  mixture  of  salicylic  aldehyde 
and  benzene.     The  blue  modification  is    frequently  foriDFil 
in  the  preparation   of  carbon   tetrachloride  by  Midler  and 
Dubois'    niethoi! :     ( 'S,  +  2SX'l,  =  L'C'I,,  -f  6S.       Carave? 
Gil's    reaction    (1894),  the  blue  coloration  of  alcohol  b) 
polysulphides,   alsn  depends  upon   the  formation   of  blue 
sulphur.     Acetone  also  gives  this   reaction.     The   different 
reactions     given    by     organic    sulphur    compounds    with! 
ferric  chloride  may  also   be  explained  as  due  to  solutions 
or  melastable  addition  products  of  bluesulphnr.    The  autli' 
ascribes  to  blue  sulphur  the  role  of   a  chromophoric  grc 
(iu  the  broader  sense),  and  states  that   this  role  is  plain 
eviileiit     in     substances    such     as     ultramarine,    the    b' 
compound    from   borimide   and  ammonium   sulphide    (>t 
this  Journal,  1901,   12.')2),  thiobenzophenone,  and  others. 

—A.  S. 

Hydroxides  of  the  Heavy  Metals  ;    Solubility  of  ,  in 

Caustic  Soda.     .1.  Rubenbauer.      Zeits.   anorg.  Chem.. 
30,  331—337.     Chem  Centr.,  1902,  1,  [21],  1193. 

TiiK  author  has  determined  the  solubility  of  zinc  hydroxid- 
beryllium  hydroxide,  stannous  hydroxide,  and  lead  hydroxi'i 
in  caustic  soda,  by  shaking  for  five  hours  the  pure  hydroxide 
in  a  freshly  precipitated  condition  with  a  quantity  of  pure 
caustic  soda  lye  insufficient  for  complete  solution.  It  was 
found  that  the  solubility  of  all  hydroxides  of  heavy  metals 
in  caustic  soda  depends  to  a  very  considerable  extent  on  the 
concentration.  With  zinc  hydroxide  (apparently  also  with 
beryllium  hydroxide),  hut  not  with  stannous  and  lead 
hydroxides,  a  greater  quantity  goes  into  solution  than  corre- 
sj)Ouds  to  the  condition  of  stability;  in  such  cases,  zini 
hydroxide  spontaneously  separates  again  from  the  solutiiu 
The  influence  of  concentration  is  relatively  small  «iti 
beryllium  and  tin,  somewhat  greater  with  lead,  and  greatrst 
with  zi«c.  There  is  no  definite  proportion  between  trit 
concentration  of  the  caustic  soda  and  the  solubility  ofttit 
hjdroxide.  With  a  definite  concentration  of  the  alkali,  > 
maximum  or  minimum  point  of  solubility  can  generally  1" 
observed.  This  indicates  that  two  chemical  processes  o; 
opposite  action  are  going  on  in  the  same  solution.  First,  a 
decrease  of  the  solubility  in  alkali  with  increasing  dilution, 
owing  to  the  increasing  hjdrolisisof  the  zincates,  beryllat© 
&c.  formed  ;  secondly,  a  decrease  of  the  solubility  iu  alkali 
with  increasing  concentration  of  the  lye,  probably  owing  n 
the  conversion  into  an  insoluble  form  tiy  partial  dehydratioi 
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IV  the  concentrated  alkali  of  the  hydroxides  (producud  by 
njdroljsis)  present  in  solution. — A.  S. 

I 

Metallic  Hydroxides;    Note    on    cerUiin   Modifications   of 

'.   .    A.  Hantzsch.    Zeits.  anorg.  C'hem.,  30,  338 — 341. 

I   Chem.  Centr.,  1902, 1,  [21],  1194. 

Zisc  hydroxide  in  a  freshly  precipitated  condition  dissolves 
?asily  in  alkali,  but,  under  certain  conditions,  spontaneously 
-eparates  more  or  less  completely  from  the  solution,  and  is 
hen  much  less  readily  soluble  in  alkali.  In  the  same  way, 
iluminium  hydroxide  which  has  been  separated  from  alkaline 
■olution  is  no  longer  soluble  in  alkali.  Chromium  hydroxide 
fben  freshly  precipitated  is  completely  soluble  in  alkali, 
'at  when  dried  becomes  insoluble.  The  sulphides  of  nickel 
ud  cobalt  behave  in  a  similar  manner  towards  dilute  acids. 
)f  the  different  hydroxides  of  iron,  one  modification  is 
jsily  soluble,  the  others  only  soluble  «iih  difficulty  in 
:ilute  hydrochloric  acid.  &c.  The  author  considers  that 
lost  of  the  modifications  are  not  due  to  isomerism  or 
olymerism,  but  to  changes  in  the  physical  condition  of  the 
ibstance  and  to  chemical  alteration  of  the  hydroxide 
jndition. — .\.  S. 


potassium    ferrocy.inide.       The    author    has    studied    this 
reaction,  and  finds  : — 

1.  That  the  red  coloration  is  formed  by  the  interaction  of 
the  sulphite  with  ziuc  nitroprusside. 

2.  That  nitroprussides  in  general  react  with  sulphites  to 
form  red  substances,  but  that  the  colour  is  jiroduced  most 
readily  by  insoluble  (nickel,  cobalt,  zinc,  manganese, 
copper,  cadmium,  palladium,  ferrous)  nitroprussides.  The 
red  substance  is  amorphous,  soluble  or  insoluble  according 
to  the  metallic  nitroprusside  used,  and  not  very  stable, 
bemg  destroyed  by  acids,  alkalis,  or  dilution  of  the 
liquid. 

3.  The  red  substance  is  probably  an  addition-product, 
behaving  in  many  respects  as  though  it  were  a  mixture  of 
sulphite  and  nitroprusside. 

4.  The  action  of  the  potassium  ferrocyanide  in  rendering 
the  reaction  more  sensitive,  is  not  direct.  If  zinc  nitroprus- 
side be  used,  it  diminishes  the  sensitiveness  of  the  reaction, 
and  its  use  is  probably,  when  zinc  sulphate  and  sodium 
nitroprusside  are  used,  to  precipitate  the  excess  of  zinc,  for 
any  other  precipitant  of  zinc  can  be  substituted,  if  not 
added  in  excess. — J.  T.  D. 


Haiogen-tkiobiamufhifes  of  Copper.     F.  Ducatte. 
Comptes  Rend.,  134j  [21],  1212—1213. 

Iv  the  methods  pursued  in  the  case  of  the  corresponding 
'ad  compounds  (this  .Journal,  1902,796),  the  author  has 
•epared  the  chloro-,  bromo-,  and  iodothiobismuthites  of 
ipper,  2Cu.S.Hij.';3.2iiiSX  (whereX  =  tl,  Br,  or  I).  They 
'«  all  well-crystallised  compounds,  permanent  in  air  at  the 
I'dinary  temperature,  insoluble  in  water,  partially  decora- 
'ised  on  boiling  with  it,  and  completely  decomposed,  like 
e  If  ad  compounds,  by  acids. — J.  T.  D. 

hydrogen  Electrode ;   Uepolarisation  of  hy  Bodies  oj 

'hf  Aromatic  Series.     A.  Panchaud  de  Bottens.     Zeits. 
.r  Elektrochem.,  1902,  8,  [22],  332—346. 

IE  depolarisation  of  a  hydrogen  electrode  in  the  presence 

:  reducible  bodies  was  experimented   npon.  53   members 

'  the  aromatic   series   being  tried,  including   nilroso-  and 

'ro-compounds,  nitrosauiines,  and   iso-diazo-    and  diazo- 

im-  compounds.     The  experiments   were    conducted    in 

tmal  sulphuric  acid  or  caustic  potash,  or,  when  necessary, 

acetic  acid,  at  35'  C.  (or   if  required  at  0'  C.)  attention 

ng  paid  to  the  progress  of  the  action  in  relation  to  time 

d  to  concentration.     It  was  thus  found  that  the  reducing 

wer  of  hydrogen    on  platinised  platinum  in    regard   to 

lucible  substances   can  be  expressed  as  a  depolarisation 

.ue  in  terms  of  volts.     Substances  of  analogous  composi- 

D    have    similar     depolarisation     values,    whilst     those 

similarly  constituted  have  depolarisation   values  oorres- 

Liing  to  different  groups.     The  absolute  values   of  the 

■ses    of    lodies    examined    in     a;id    solution,    are    as 

0W«  ; — 

t)  Nicroso  compounds 0"t:4 — 0"5' 

''I  Mononiti-o  compounds (rXJ — 0*23 

I  Xitrosamines  and  isodiazohydrates 0'16— 0*0i) 

'-')  Diazouium  compounds 0"  47 — tr 37 

)  Isodiaz>corapnunds Nil. 

■Jo  definite  laws  have  been  found  for  isomers  in  any 
I  up;  but,  in  acid  solutions,  among  the  isomers  of 
I  "o-disubstitution  products,  the  ortho  compounds  have 
I(n  found  to  exert  the  most  powerful  action  as  depolar- 
"ij's.  The  method  of  estimating  the  depolarisation  values 
'siws,  in  the  case  of  each  of  the  isodiazohydrates  examined, 
■ :  these  compounds  belong  to  the  nitrosamine  "roup. 

— W.  G.  Jl. 

^^roprussides ;  Action  of  Sulphites  on  .     {Boedeker's 

fieaction.)  J.  Fages.    Comptes  Rend.,  134,  [22].  114.3— 
145. 

c  sulphate  containing  a  little  sodium  nitroprusside  gives 
.  normal  sulphites  a  red  coloi'atiou,  the  sensitiveness  of 
rcaciion  being  increased    hy  the   addition   of   a    little 


i^riu  fioofes. 

Gas  and  Gas  Fittings.  A  Handbook  of  Information 
relating  to  Coal  -  Gas,  Water  -  Cas,  Power  -  Gas,  and 
.Vcetylene.  For  the  Use  of  Architects,  liuilders,  and 
Gas  Consumers.  By  H.  F.  Hu.Ls.  I).  Fourdrinier, 
•Builder"'  Office,  Catherine  Street,  London,  W.C. ; 
Whittaker  and  Co.,  Paternoster  Square,  London.  E.G. 
1902.     Price  5s. 

One  of  '•  The  Builder  "  Students'  Series,  and  designed  as 
stated  above.     There  are  73  illustrations. 

Sewaoe  Works  Analyses.  Bv  Gilbert  J.  Fowlkk, 
M.Sc.  (Vict.),  Superintendent  and  Chemist,  Manchfster 
Corporation  Sewage  Works.  P.  S.  King  and  Son, 
Orchard  House,  Westminster,  London,  S.W. ;  .John 
Wiley  and  Sons,  Xew  York.  11  illustrations.  1902. 
Price  65. 

This  book  contains  an  account  of  the  methods  of  analysis 
used  in  the  Manchester  (orporstion  Sewage  Works. 

It  is  a  small  8vo  volume,  containing  131  pages,  classified 
as  follows: — I.  Chemical  Control  of  Sewage  PuriScation 
Processes.  II.  Determiuation  of  Absorbed  Oxygen.  III. 
Of  .\mmonia.  IV.  Of  Xitrites  and  Nitrates.  V.  Of  Dis- 
solved 0-xygen.  VI.  Of  Chlorine,  .\cidity  and  Alkalinity, 
and  Iron  Compounds.  VII.  Of  Solids  in  Solution  and 
Suspension.  VIII.  Analysis  of  Gases  from  the  Septic 
Tank  and  from  Bacterial  Filters. 

Handbuch  uer  anorganischln  Chemie.  Herausgegeben 
von  Dr.  O.  Uaitmek.  IV.  Band.  Die  Fortschritie  der 
anorgaaischeo  Chemie  in  den  Jahren  1892 — 1902. 
Bearbeitet  von  den  Herren  Baur,  Richard  Meyer,  Mnth- 
mann,  Nass,  Xernst,  Rothmund,  Stritar  und  ZeiseL 
Lieferung  2.  Fcidiuand  Eiike's  Verlag,  Stuttgart,  Ger- 
many.    1902.     Piice  M.  4. 

This  forms  Part  2  of  Vol.  IV.  of  Dammer's  Handbook  of 
Inorganic  Chemistry,  and  runs  from  page  161  to  page  320. 
It  commences  with  the  subjects  of  the  Content  of  Atmo- 
spheric Air  iu  Dust  and  Germs,  and  ends  with  the  subject 
of  the  Phosphoric  Acids. 

Trades  W.\ste  :  Its  Treatment  and  Utilisation.  With 
Special  Reference  to  the  Prevention  of  Rivers  Pollution. 
A  Handbook  for  Borough  Engineers,  Surveyors.  Archi- 
tects, and  Analysts.  By  W.  Xaylok,  Chief  Inspector  of 
Rivers,  Ribble  .Joint  Committee,  &c.,  &c.  Chas.  Gritfin 
and  O.,  Ltd.,  Exeter  .Street,  Strand.  1902.  Price 
21s.  nett. 

8vo  volume  containing  preface,  table  of  contents,  list  of 
plates,  list    of  illustrations  and  diagrams,  list   of  analysts 
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whose  results  are  quoted,  list  of  authors'  naQiPs  quoted, 
list  of  publications  quoted.  Subject-matter  filling  263  pages, 
with  21  plates,  27  folding  diagrams,  and  117  illustrations. 
Thi-  subjects  treated  of  are  classified  as  follows  : — I.  Intro- 
duction. II.  Chemical  Kngineering.  III.  Woollen-Mill 
Waste.  IV.  Tanning  and  Fellmongery.  V.  Brewery  and 
Distillery  Waste.  VIl.  ( 'alico  Bleaching  and  Dyeing.  VII. 
Calico  Printing  and  Dyeing.  VIII.  Paper-making  Waste. 
IX.  General  Chemical  Waste. 

Anntal  Report  of  thk  Chief  Insfectoi!  of  Factohies 
AND  WoKKSHOPS  FOR  THE  Ykar  19u1.  Part  I.  Keports. 
Eyre  and  Spottiswoode,  East  Harding  Street,  Ijondon, 
E.C.     Price  4s.  Td. 

The  report  occupies  altogether  :i06  pages,  and  contains, 
among  other  items,  the  amended  special  rules  for  the 
manufacture  of  earthenware  and  china,  as  established  tifter 
arbitration,  by  the  award  of  the  umpire,  Lord  James  of 
Hereford,  dated  30th  of  December,  1901  ;  also  amended 
special  rules  for  the  handling  of  dry  and  drysalted  hides 
and  skins  imported  from  China  or  from  the  West  Coast  of 
India. 


Cratir  l\rpoit. 

I.— GENERAL. 

Free  Alcohol  for  Chemical  Industries. 
The  Times,  June  12,  1902. 

In  Committee  on  the  Finance  Bill —  [ 

Mr.   Hald.vne    (Haddingtonshire)  moved    to    add     the 

following  clause  : — 

"(1)  Where,  in  the  case  of  any  art  or  manufacture 
carried  on  by  any  person  in  which  the  use  of  spirits  is 
required,  it  shall  be  proved  to  the  satisfaction  of  the 
Commissioners  of  Inland  Hevenue  that  the  use  of  methylated 
spirits  is  unsuitable  or  detrimental  they  may,  if  they  think 
fit,  authorise  that  person  to  receive  spirits  without  payment 
of  duty  for  use  in  the  art  or  manufacture  upon  giving 
securitj'  to  their  satisfaction  that  he  will  use  the  spirits  in 
the  art  or  manufacture,  and  for  no  other  purpose,  and  the 
spirits  so  used  shall  be  exempt  from  duty.  (2)  The 
authority  shall  only  be  granted  subject  to  a  compliance  with 
such  regulations  as  the  Commissioners  may  require  the 
applicant  to  observe  for  the  security  of  the  revenue,  and 
upon  condition  that  he  will,  to  the  satisfaction  of  the  Com- 
missioners if  so  required  by  them,  render  the  spirits 
unpotable  before  and  during  use,  and  will  from  time  to 
time  pay  any  expenses  that  may  be  incurred  in  placing  an 
otficer  in  charge  of  his  premises.  (3)  If  any  person  so 
authorised  shall  not  comply'  with  any  regulation  which  he 
is  required  to  observe  he  shall,  in  addition  to  any  other  fitie 
or  liability,  incur  a  fine  of  50/."'  He  said  that,  owing  to  the 
unenlightened  policy  of  this  country,  manufactures  bad  been 
prevented  from  coming  into  existence,  and  others  had  been 
starved  out  of  existence  because  it  was  impossible  to  get  the 
cheap  alcohol  whicli  was  necessary  for  carrying  out  their 
processes.  The  Explosives  Committee,  ol  which  he  was  a  : 
member,  had  found  themselves  face  to  face  with  the  necessity  : 
of  obtaining  an  adequate  supply  of  nitro-eellulose  for  the 
purpose  of  bringing  the  powder  used  in  our  Navy  aud 
Army  to  perfection,  and  of  encouraging  manufacturers  to 
estabiish  their  factories  in  this  country  and  to  make  nitro- 
cellulose, which  would  be  a  source  of  revenue  and  employ- 
ment for  our  people,  and  a  national  stai,d-by  in  the  event 
of  its  being  necessary  to  increase  our  supply  of  powder.  He 
had  the  authority  of  the  Secretary  of  State  to  move  this 
clause,  and  it  represented  the  results  of  the  deliberatious  of 
the  Explosives  Committee.  The  difficulty  in  the  i>resenl 
state  of  the  law  was,  that  owing  to  the  prohibitive  duty  on 
alcohol  English  manufacturtrs  were  unable  to  compete  with 
foreign  manufacturers.  The  nitro-cellulose  which  was  im- 
ported from  Germany  did  not  contain  alcohol,  and  therefore 
did  not  pay  duty.  There  were  six  or  seven  other  industries 
which  might  become  genera!  if  this  clause  were  adopted,  ^ 
and  the  desire  of  the  Explosives  Committee  was  to  benefit  ^ 


the  chemical  industry  generally.  This  amendment  woult 
inure  to  the  benefit  not  only  of  powder  manufactnrer.s  bai 
of  all  those  who  manufactured  billiard  balls  aud  othei 
articles  to  resemble  ivory.  Then  there  was  a  large  coloUi 
industry  to  be  considered  which  suffered  much  from  tht 
want  of  the  use  of  pure  alcohol,  and  had  practically  shiftec 
to  Germany.  Dyers  imported  80  per  cent,  of  their  anilint 
colours  from  Germany.  Other  industries  which  sufferec 
in  the  same  way  were  the  preparing  of  perfumes  and  scent; 
and  the  preparation  of  drugs — what  were  called  the  synthetic 
remedies,  such  as  antipyrin  and  sulphonal.  Tho>e  \aluabli 
commodities  were  .scarcely  produced  in  this  country  owinc 
to  the  difficulty  caused  by  the  existing  Kevenne  law,  and 
nearly  all  the  chloral  we  used  had  to  be  made  abroad 
while  the  export  duty  on  chloroform  made  the  cost  ol 
landing  it  in  Australia  to  the  English  manufacturer  dcmbU 
that  of  the  cost  to  the  German  maniifacturer.  In  the  same 
way.  on  account  of  the  duty  on  pure  alcohol,  a  great  deal 
of  most  \aluable  research  work  had  to  be  done  abroad 
All  this,  he  thought,  made  out  a  case  for  the  relaxation  of 
the  Revenue  law.  The  conditions  imposed  by  the  clause 
were  so  stringent  that  there  could  be  no  practical  possibilitv 
of  abuse.  It  would  lead  to  a  larger  production  of  alcohoi, 
and  would,  he  hoped,  be  the  beginning  of  a  more  enlightened 
educational  policy  by  restoring  to  this  C4>untry  a  few 
industries  which  had  gone  from  it,  and  of  which  we  ought 
not  to  lose  sight.  He  trusted  the  clause  would  commend 
itself  to  the  Chancellor  of  the  Exchequer. 

Mr.  Cochrane  (Ayrshire,  X.)  said  his  hon.  friend  ha^ 
placed  the  case  of  nuiny  industries  before  the  Committee, 
and  he  would  only  trouble  them  with  one  other,  the  maou- 
facture  of  fulminate  of  mercury,  which  required  assistaoce 
in  the  same  way. 

Mr.  (^awi.ev  (Lancashire,  Prestwich)  testified  to  thei 
prejudicial  effect  of  the  present  system  on  the  British  aDilinei 
dye  industry.  ; 

Colonel  Sadler  (.Middlesbrough)  was  satisfied  that  i^ 
the  facilities  asked  for  were  granted  we  should  see  aD[ 
important  development  of  many  industries.  i 

Mr.  MoiiLfoN  (Cornwall,    Launceston)  suggested  to  tli- 
Chancellor  of  the   Exchequer   that   when   he   removed  tL. 
duty   on  alcohol  used  as  a  means  of  manufacture  he  shoi: 
at  the  same  time   lemove   the  duty  from  those   oilier  ron- 
valuable  agents,  such  as   sulphuric  ether,   which    were  al- 
used  in  m.inufacturing  industries. 

The  Chancellor  of  the  Exchequeu  thought  tiiey  wert- 
pretty  well  agreed  that  this  debate  had  been  one  of  unusi 
interest.     The  hon.  and  learned  gentleman  who  initiated 
had  done  admirable  service,  as  member  of  the  ComiDittee 
on  Explosives,  to  the  whole  country,  and  he  clid  not  think 
that  the  least  of  the  services  rendered  by  the  !;oii.  member 
had  been  ihe  manner  in  which  he  brought  this  matlerfor- 
ward  that  evening.     He  felt  very  much  the  responsibility  of 
his  position  as  Chancellor  of  the  Exchequer  in  this  matter. 
Nothing  could  he  'vorse,  to  his  mind,  than  that  the  Chan- 
cellor of   the  Exchequer  of   to-day  sliould,  in   the  idea  of 
favouring  or  improving  trade  in  this  country,  give  a  loop- 
hole to  the  use  of  alcohol  in  such   a  way  as  would  ii;orea-t 
drunkenness    in    the    country.      He    diil   not  S|ieak   of  llif 
Itevenue  alone.     Of  course,  the  matter  was  of  great  import- 
ance, and   he  was  greatly  struck  with   what  had  been  said 
on  both  sides.     He  had   carefully  investigated  the  effect  of 
the  clause  proposed  by  the  hon.  gentleman  opposite,  aod  he 
thought  it  was  a  clause  to  which  he    might  a«sent.     He  did 
not  wish  now  to  enter  into  the  further  subject  very  propcrI\ 
brought  before  thi'  Committee   by  so  high  an  authority  :i- 
the  hoL.  member  for  Launceston,  but  he  would  nuike  inquir\ 
into  th;it  subject  and  see   if  it    was   possible  to  extend  t!  t 
clause  in  the  manner  suggested.     This  might  require  loopiii 
time  than   would   elapse   before   the  report  stage,  and  \\- 
would  not  definitely  promise  that   anything  shoulil  be  doar 
in  the  present  Session.     The  Connnittce  would  feel  that  th- 
law  on  this  subject  was  somewhat  aniiquatcd,  that  cheniistn 
aud  science  generally  had  made  enormous  strides,  and  th:i' 
it  might  well  be  that  the  progress  of  our  industries  miKhl'' 
hindered  and   their  development  prevented  by  effects  of  th 
la«s    never   anticipated    by  those   who  framed    them  arii 
into   which  the    Government  would   be  bound  to  exaniii' 
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with  a  view  to  a  remedy.     In   the  meantime  he  had  great 
pleasure  in  agreeing  to  the  clause. 
The  clause  was  read  a  second  time  and  added  to  the  Bill. 


Patent  L.\w  Dbclsion  is  Germanv. 

Cheiii.  Trade  J.,  June  6,  1902. 

A  Berlin  photographer  named  Junk  invented,  some 
10  years  ago,  a  photographic  emulsion  to  be  used  for 
canvases  and  papers  suitable  for  being  painted  upon,  after 
printing,  with  oil-  or  water  colours.  This  end  the  inventor 
effected  by  mixing  his  gelatin  emulsion  with  a  large  pro- 
portion of  starch  paste.  The  German  patent  granted  to 
lim,  after  having  passed  the  scrutiny  of  the  Board  of 
Dfficial  Examiners,  was  so  wide  in  its  claims  as  to  be  held 
)y  the  courts  to  cover  all  photographic  bromide  papers 
■!oated  with  au  emulsion  containing  starch  in  any  form — 
'ind  this  notwithstanding  the  fact  that  photographic  papers 
■lontaining  raw  starch  bad  been  described,  manufactured, 
ind  sold  for  well-nigh  20  years  prior  to  the  date  of  the 
jerman  application  in  question.  Among  the  photographic 
)aper6  of  this  class  is  the  "  .Matte  Solio,"  of  Kodak,  Ltd., 
md  against  this  firm  an  .iction  was  brought  by  the 
uventor.  Kodak,  Ltd.,  was  supported  in  its  defence  by 
mother  English  Company — Ilford,  Ltd.  The  suits  heard  in 
,  his  conuection  were  divided  into  three  distinct  issues:  — 
)ne  for  the  injunction  ;  another  for  damages  or  royalty  ; 
ind  a  third,  brought  by  the  defendants,  for  a  restriction  or 
innulment  of  the  patent.  Since  it  is  the  custom  of  the 
|ierman  courts  to  view  a  German  patent  which  has  received 
.he  sanction  of  the  Official  Examiner  in  the  light  of  a 
liovemmental  decree,  the  plaintiff  was  successful  through- 
liut  in  the  suit  for  injunction,  which  went  to  five  hearings  : 
irst  of  all  in  the  Lower  Courts,  then  in  the  Court  of 
^Ippeal,  then  in  the  Supreme  Court,  or  Koichsgericht,  at 
iiCipzic,  where  it  was  on  the  first  hearing  sent  down  agaiu 
'Dthe  Court  of  Appeal  on  account  of  an  error  of  form  in 
|3e  phraseology  ot  the  judgment,  then  in  the  Court  of 
jippeal  again,  and,  finally,  to  its  ultimate  decision  in  the 
upreme  Court.  lu  like  manner,  the  suit  for  damages 
ient  to  hearings  in  the  Lower  Court  and  the  Court  of 
ppeal. 

In  the  meantime,  the  defendant  company  had  made 
Etorts  to  prove  want  of  novelty  of  the  patent,  involving 
le  collection  of  material  in  all  parts  of  Europe,  and,  more 
artieularly,  in  Spain,  where  the  earliest  pliotographic 
nulsions  consisting  of  a  combination  of  geiatin  and  starch, 
id  been  traced.  Armed  with  proofs  of  this  kind,  and 
jipported  by  the  evidence  of  such  authorities  as  Prof, 
ir.  Eder,  of  Vienna;  Prof.  Dr.  ,Miethe,  of  Berlin;  and 
rof.  Dr.  Schmidt,  of  Carlsruhe,  the  German  Patent  OfKce 
as  invited  to  revise  its  grant  by  a  revocation  of  the  patent 
■,  at  least,  by  a  restriction  of  its  claims.  The  German 
«ent  Office  refused  to  annul  the  patent,  in  spite  of  the 
together  conclusive  evidence.     The  defendants  appealed 

the  Supreme  Court  against  the  decision  of  the  Patent 
ffice,  and  here,  at  last,  they  were  entirely  successful,  all 
,e  previous  judgments  of  the  courts  being  overruled  and 
,t  aside  by  the  total  annulment  of  the  patent. 

Trade  of  Xingi'o,  China. 
Foreign  Office  Annual  Series,  No.  2804. 

Sugar.— There  is  a  total  quantitv  of  426,58.5  cwt.,  in 
01,  as  against  the  369,814  cwt.  of  1900. 
There  is  a  slight  falling-off  in  brown  sugar ;  a  larger, 
oportionately,  in  candy.  White  has  advanced,  whilst 
e  increase  in  refined  is  very  marked.  The  "  origin  "  is 
t  now  limited  to  Formosa,  or  the  "  manipulation  "  to 
>ng  Kong.  Much  of  the  sugar  of  1900  came  from  ilanila, 
d  must  now  be  credited  to  American  trade. 
Sundries. — \\'ood  matches  from  Japan  continue  to  in- 
ase  (415,895  gi-oss,  as  against  315,200  gross  in  1900); 
ire  IS  a  falling-off  in  bar  soap  from  the  Uuited  Kingdom, 
ich,  however,  is  more  than  compensated  for  by  an 
rease  of  nearly  one-half  in  toilet  soap  (16,185  dozen'). 


Exports  of  Elisv  (Italy). 
Foreign  Ojfice  Annual  Series,  iVn.  2801. 

The  deposits  of  manganese  ore  which  have  been  worked 
with  little  success  in  by-gone  years  in  the  neighbourhood 
of  the  Gulf  of  Portoferraio  are  beginning  to  produce  a 
yield  worth  mentioning.  Between  1,000  and  2,000  tons  per 
annum  are  now  extracted  and  exported. 

Porcelain  clay  still  continues  to  be  supplied  to  several 
Tuscan  manufactories  in  the  same  proportions  as  formerly ,^ 
averaging  about  1 ,000  tons  per  annum. 


Compressed  Gases,  Transport  of 


IN  Fr.u»ce. 


Chem.  and  Druggist,  June  7,  1902. 

In  accordance  with  a  decision  of  the  Council  of  Hygiene 
of  the  Seine,  the  Paris  Prefect  of  Police  has  issued  au"  order 
regulating  the  transport  of  compressed  gases.  By  the  terms 
thereof,  manufacturers,  dealers,  and  carriers  cannot  forward 
or  place  on  the  public  thoroughfare  receptacles  containing 
gases  compressed  at  a  pressure  of  more  than  15  kilos,  per 
square  centimetre,  except  by  strictly  observing  the  following 
conditions:  (1.)  Oxygen,  hydrogen,  and  all  other  com- 
pressed gases  may  not  be  transported  at  a  higher  pressure 
than  200  kilos.  (2.)  Consiguments  may  only  be  made 
by  persons  possessing  a  pressure  gauge  of  which  they 
understand  the  working.  These  persons  must,  whenever 
required,  fit  the  gauge  to  the  receptacle  to  show  that  the 
highest  prescribed  pressure  has  not  been  exceeded.  (3.) 
The  receptacles  must  be  seamless  cylinders  of  steel  or 
forged  iron.  The  maximum  length  to  be  2  metres  (about 
6'  ft.),  and  the  maximum  interior  diameter  21  cm.  (about 
Sj  ins ).  These  cylinders  must  be  submitted,  at  the 
expense  of  the  sender,  to  a  preliminary  official  test  to  prove 
that  they  will  stand,  without  leakage  or  bulging,  a  pressure 
equal  to  one  and  a  half  times  that  of  the  gases  they  will 
contain.  This  test  must  be  repeated  every  three  years. 
(4)  The  cylinders  are  only  to  be  transported  in  covered 
vehicles,  and  should  never  be  moved  violently  or  exposed 
to  the  rays  of  the  sun  or  heat.  A  six  months'  interval  is 
to  take  place  before  the  order  is  enforced,  to  allow  the 
manufacturers  to  comolv  with  the  conditions. 


CcsTOJis  Decisions  in  New  Zealand. 
Bd.  oj  Trade  J .  June  5,  1902. 

The  JVew  Zealand  Gazette  for  April  10,  1902,  contains 
a  copy  ot  the  Customs  Commissioner's  Order  (Xo.  688), 
under  date  of  April  S,  1902,  notifying  the  following  decisions 
under  the  Customs  Import  Tariff  of  Xew  Zealand: — 


Articles  and  how  Classed. 


Dentist's  cleansiug:  paste : 
.Vs  soap,  u.o.e 


Bate  of  Duty. 


"  Saponine  " — hard  benzine  soap  : 
As  soft  soap 


25  %  at!  val. 
20  7o  ad  val. 


II.— FUEL,  Etc. 

Peat  Production  of  France. 

Bd.  of  Trade  J.,  June  5,  1902. 

According  to  a  report  of  the  German  Consulate  in  Paris, 
issued  by  the  German  Muiistry  of  the  Interior,  peat  is  found 
in  32  Departments  of  France,  especially  in  the  Department 
of  the  .Somme  lietwcen  Amiens  and  Abbeville,  iu  Auvergne, 
in  the  Ardennes,  in  the  Vosges,  and  in  Limousiu.  Of  the 
deposits  of  peat,  159  belong  to  the  communes  and  342  are 
owned  privately.  In  1900,  51,000  metric  tons  of  peat  were 
extracted  by  the  communes  and  44,000  tons  by  private 
proprietors.  The  average  price  per  ton  was  15  francs. 
The  peat  is  used  chiefly  as  fuel  and  the  ashes  as  manure. 
French  peat  is  stated  to  contain  from  30  to  40  per  cent, 
of  carbon,  60  per  cent,   of  moisture,  and  from  15  to  30  per 
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cent,  of  earth.  By  .means  of  dry  distillation,  paraffin,  solur 
oil,  creosote,  charcoal,  as  well  as  a  djestutf  called  "beron- 
<line,"  are  obtained  from  peat. 

The  following  table  shows  the  quantity  and  value  of 
peat  produced  in  France  during  each  of  the  years  1898  to 
1900:— 


Quantity. 

Value. 

1898 
189ii 
lOflO 

Metric  Tons. 
104.205 
!lil,».30 
!)5.lj:i0 

Francs. 
1,507,431 
1,513,187 
1,434,941 

During  the  same  years   tlie  imports  and  exports  of  jieat 
■were  as  follow  :- — 


Imijorts  into  France,       j       Exports  from  France. 

Quantity. 

Value, 

Quantity. 

Value. 

1898 
1899 
190O 

Metric  Tons. 
25,955 
22,896 
25,832 

Francs. 

778,665 
086,893 
774,977 

Metric  Tons. 
150 
138 
118 

Francs. 
4,506 
4,154 
3,540 

The  imports  originate  for  the  greater  part  in  Belgium 
and  the  Netherlands,  whilst  the  exports  are  sent  almost 
exclusively  to  .Switzerland. 


III.— TAR  PRODUCTS,  PETROLEUM,  Etc. 

PeTROLKUM    in    ilEXICI). 

U.S.  Cons.  Reps.,  May  23,  1902. 

Almost  certain  indications  of  the  existence  of  petroleum 
are  to  he  seen  in  many  States,  and  especiall3-  in  Tamaulipas, 
where  in  places  there  is  an  abundance  of  asphalt,  sulphur, 
and  oil  on  the  surface.  Besides  these  signs,  some  of  the 
topographical  features  are  said  to  be  due  to  the  great  pres- 
sure of  the  confined  natural  gas  beneath.  It  seema,  as  a 
result  of  powerful  erosive  action  during  past  ages,  that  the 
upper  strata  of  earth,  which  served  as  a  protection,  were 
broken  up  and  removed,  after  which  the  ]iressure  of  the  gas 
below  was  sufficient  to  cause  a  local  upheaval.  Through 
the  seams  thus  formed,  the  oil,  deprived  of  its  lighter  gases, 
escaped  in  the  form  of  very  heavy  oil  and  asphaltum.  In 
most  cases  the  exudation  does  not  consist  of  any  one  sub- 
stance in  a  paying  quantity,  but  passes  through  all  the 
grades,  from  an  inferior,  dark-coloured  oil  to  massive 
asphaltum  rock,  as  hard  as  flint.  There  are  also  other 
equally  encouraging  indications  of  an  abundance  of  gas  and 
oil  in  the  shale  below. 

Several  companies,  formed  principally  with  American 
capital,  have  been  organised  in  order  to  prospect  and  drill 
for  oil  in  JNIexico.  The  Mexican  Petroleum  Company  has 
invested  extensively  and  is  now  operating  in  the  district 
west  of  Tampico.  The  Mexican  National  ( )il  and  Develop- 
ment Company,  recently  organised  under  the  laws  of  New 
Jersey,  vnth  a  capital  of  1,000,000  dols.,  has  had  its  charter 
filed  in  Mexico.  This  company  has  secured  valuable  leases 
embracing  over  1,000,000  acres  of  land,  and  will  soon  begin 
drilling  a  scries  of  wells  throughout  the  central  part  of  the 
State  of  Tamualipas, 


VII.— ACIDS,   ALKALIS,    Etc. 

Iodine  PitourcTioN  of  Chile. 

Chem.  Trade  J.,  June  7,  ia02. 

According  to  the  official  report  of  the  Chilean  Fiscal 
Delegate,  the  production  of  iodine,  which,  in  I9u0,  amounted 
to  198,497  kilos.  (193  tons),  rose,  in  1901,  to  '245,9^9 
kilos.  (245  tons),  although  only  21  nitrate  oficinas  out  of 
78   made    iodine.     The   quantity   exported   from  Chile  last 


year  was  269,018  kilos.,  and  the  consumption  255,530 
kilos,  (against  2.51,160  in  1900),  whilst  the  quantity  in' the 
hands  of  the  consignees  and  in  transit  on  October  :Ust  was 
839,960  kilcs.,  representing  more  than  three  years'  con- 
sumption. As  in  the  case  of  nitrate  of  soda,  the  ditficulty 
is  to  adjust  supply  and  demand. 


Salt  iNmsTiiy  in  South  Australia. 
Chamber  of  Com.  J.,  Jnne  1902. 
Work  has  been  commenced  by  a  syndicate  formed  to 
test  Ijake  Newlyu,  some  300  miles  west  of  Adelaide,  with 
regard  to  its  salt  yield.  The  salt  is  very  pure,  and  is  two 
to  six  inches  in  thickness.  An  embankment  is  being  made 
across  the  lake  to  conserve  a  larger  quantity  of  brine  for 
next  season,  when  it  is  expected  that  200,000  tons  of  salt 
will  be  obtained. 


Sdlphate  of  Copper  at  Corfu  (Io.niax  Islands). 
Foreign  Office  Annual  Series,  No.  2800. 

The  use  of  sulphate  of  copper  as  a  remedy  against 
peronnspnra  is  steadily  increasing  ;  about  28  tons  were  con- 
sumed with  more  or  less  satisfactory  results.  A  large 
amount  of  a  quality  inferior  to  that  imported  from  the 
United  Kingdom  is  imported  from  the  Pineus,  and  its  use 
has  produced  results  not  quite  so  satisfactory.  The  retail 
market  price  is  about  22s.  6<i.  per  cwt. 


X.—METALLURG  Y. 

ZiN'C  Production  i.n  Silesia  (Geumaxt). 

Chamber  of  Com.  J.,  June  1902. 

The  Moniteur  Officiel  du  dmimerce  states  that  the  pro- 
duction of  zinc  in  Silesia  at  present  exceeds  2,000,000 
quintals,  and  requires  nearly  8,000  workmen.  The  exporta- 
tion, in  1897,  amounted  to  496,004  double  cpiintals,  and,  in 
1901,  to  533,129  double  quintals.  Of  the  last-named  quan- 
tity,  181, S48  double  quintals  were  sent  to  Great  Ilritain. 
The  nominal  price  at  Breslau  is  now  M.  1 6  25  pf.  to  JI.  16 
50  pf. 

Mixing  Industry  op  New  South  Wales. 

Imp.  Inst.  J.,  June  1902. 

According  to  the  preliminary  figures  issued  by  the  Under 
.Secretaiy  of  Mines,  the  value  of  the  total  production  of 
minerals,  for  1901,  was  6,006,6S6/.,  a  net  decrease  of 
564,184/.  on  that  of  the  previous  year.  The  total  number 
of  men  employed  in  and  about  the  mines  of  the  State  duriog 
the  year  under  review  is  computed  at  36,615,  and  shoirs  a 
decrease  of  7,130  persons  on  the  year  1900. 

Silver,  Lead.  Zinc. — The  declared  net  value  of  silver, 
lead,  and  zinc  exported  during  the  past  year  was  as  follows: — 
Silver,  silver  lead,  and  ores.  1,854,40.1/.,  lead  (pig,  &c.) 
100,501/.;  zinc  (concentrates),  4,057/.;  a  total  value  of 
l,959,0''l/.,  showing  a  decrease  of  828,429/.  on  the  value  of 
the  output  for  the  year  1900.  The  bulk  of  the  output  is 
contributed  by  the  Broken  Hill  mines,  and  the  fall  in  prices 
iu  silver  and  lead  practically  crippled  the  industry,  and 
caused  the  closing  down  of  all  but  three  of  the  principal 
mines. 

Copper. — The  value  of  the  copper  produced,  in  1901,  wa' 
413,302/.,  showing  a  decrease  of  14,734/..  for  which  the  fell 
in  the  maf  ket  value  of  this  metal  is  likewise  responsible. 

Tin. — The  production  of  tin,  during  1901.  is  value<l  at 
77,31 5^.,  which  is  a  decrease  of  43,617  on  the  previous  year. 
Most  of  the  tin  is  obtained  from  alluvial  deposits,  and  the 
severe  drought  has  greatly  interfered  with  washing. 

Other  Minerals. — In  addition  to  the  minerals  already 
mentioned,  the  value  of  others  raised  during  the  year  is 
as  follows  ; — .\lunite.  9.43S/. ;  antimony,  1,13S/.  ;  bismuth, 
6,665/.;  chrome.  7,774/. ;  cobalt,  1,0.51/.;  limestone  (for 
tiux  and  lime-making),  22,041/.;  platinum,  7"9/. 
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N'lCKEL  AND  Cobalt  Industries  in  the  United  States 
OF  America. 

Bd.  of  Trade  J.,  June  12,  1902. 

■  The  United  States  Geological  Survey  has  completed  its 
mnual  report  upou  the  production  of  nickel  and  cobalt,  in 
901,  on  which  the  following  particulars  are  based  : — 

Nearly  all  the  nickel  used  in  the  United  States  is  obtained 
rnm  the  mines  in  the  Sudbury  district,  Canada.  The  only 
lickel  and  cobalt  produced  in  the  United  States,  during 
901,  were  as  by-products  at  Mine  Lamotte,  JIo.,  and  the 
latte  containing  the  nickel  and  cobalt  was  refined  at 
'oDStable  Hook  and  Camden,  N.J.  There  were  obtained 
,700  lb.  of  nickel,  valued  at  740/.,  and  13,360  lb.  of  cobalt 
tide,  as  compared  with  9,715  lb.  of  nickel,  valued  at  810/., 
ud  6,471  lb.  of  cobalt  o.\jde  prodnced  in  1900.  This  is  a 
ecrease  of  3,015  lb.  in  the  production  of  nickel,  and  an 
crease  of  6,889  lb.  in  the  production  of  cobalt  oxide, 
he  greater  part  of  the  nickel  copper  matte  from  the 
idbury  mines  is  refined  in  the  United  States. 
The  amount  of  nickel  imported  and  entered  for  consump- 
in  in  the  United  States,  in  1901,  was  117,364,437  lb. 
ilued    at    385,000/.,     as    compared    with    57,955,988    lb. 

nickel  matte,  \e.,  valued  at  276,000/.,  in  1900."  The 
aount  of  nickel  produced  from  matte  ore  imported  into  the 
aited  States  was  10,497,097  lb.,  worth  1,000,000/.  to 
!00,000/.  There  was  a  decided  increase  in  the  produe- 
n  of  nickel  from  New  Caledonia  ores,  in  1901.     The  price 

nickel  uxide  has  been  about  2\d.  lower  per  lb.  than  the 
;:tal,  whilst  the  cobalt  oxide  has  been  sold  at  9«.  i^d.  per  lb. 
'e  nickel  industry  is  increasing  rapidly,  acd  there  has 
10  been  a,  decided  increase  in  the  amount  of  nickel 
id  in  the  United  States.  The  export  of  nickel  oxide  and 
-Me  from  the  United  States,  in  19ol,  was  5,869,655  lb.,  as 
npared  mth  5,869,906  lb.,  in  1900. 

The  amount  of  cobalt    oxide  imported  into   the   United 
nes,    in   1901,   was    71,969    lb.,    valued   at   27,960/.,  as 
K^pared  with  54,073  lb.,valued  at  18,469/.,  in  1900. 
1 

XII.— FATS,  OILS,  AND  SOAP. 

Chinese  Wood-Oh. 

I'  Henry.  Chem.  and  Drugi/ist,  1902,  60,  [H66],  873. 
his  oil  is  obtained  by  pressure  from  the  seeds  of 
urites  cordata.  Steud,  of  the  order  Euphorbiacex,  a 
tj  indigenous  to  China  and  Japan.  The  seeds  contain 
*jit  35  per  cent,  by  weight  of  oil.  A  small  tree  will 
bj-  100  or  200  lb.  of  fruits,  each  one  containing  three 
o'jour  large  seeds.  The  trees  soon  come  into  bearing, 
»i|  little  labour  is  required  either  in  planting  the  trees 
oiji  collecting  the  fruits.  Two  kinds  of  oil  are  known, 
tl, cold-drawn,  or  white  t'ung  oil,  which  is  the  variety 
ID  irted  into  England,  and  the  hot-pressed,  or  black  t'ung 
oi,  The  author  considers  that  the  tree  is  very  suitable  for 
pUing  over  large  tracts  in  the  United  States  and  in 
oe,  in  British  colonies,  as  Ceylon  and  the  Xilgiris,  in 
N;,  I,  and  perhaps  iu  the  mountainous  parts  of  the  West 
lOiss.  It  can  be  tried  in  barren,  mountainous  regions, 
wl  e  farming  or  ordinary  planting  would  he  impossible. 
(S  also  this  Journal,  1897,  195;  1898,  674;  1900,  156, 
35j  and  1901,  261,  485.)— A.  S. 


IUpe-Seed  and  Earth-Nuts  in  Wuhh  (China). 

Foreign  Office  Annual  Series,  No.  2802. 

-  export  of  rape  seed  has  increased  from  22,284  cwts., 
vald  at  4,041/.,  to  280,907  cwts.,  value,  39,619/.  This 
ren'kable  rise  is  atiributed  partly  to  the  increased  price 
of  i'th-nuts,  which  are  mixed  wiih  rape-seed  to  make  the 
oil, Jid  partly  to  the  high  prices  for  rape -.seed  offering  in 
Jai.i  and  Kwangtung,  which  have  stimulated  the  export 
of  !■  product  from  this  province  at  the  same  time  that 
the  arcity  of  money  has  diminished  the  local  consumption. 
1|  earth-nuts  grown  at  Chinkiang  are  said  to  have 
oeet|superior  this  year,  whereas  the  Wuhu  nuts  have 
*>«ei!  eficient  in  oil. 


Soap  Trade  op  Barcelona  (Spain). 
U.S.  Cons.  Reps.,  May  29,  1902. 

Soap  is  extensively  manufactured  in  liarcelona,  there 
bemg  over  100  factories  engaged  in  this  industry,  with  an 
annual  production  of  about  25,000  tons.  In  the  commoner 
grades,  the  duty  of  about  25.50  dols.  per  ton  prevents 
importation.  Uritish  and  French  toilet  soaps  are  still 
imported,  in  spite  of  the  rapid  strides  recently  made  by 
native  manufacturers  in  this  direction.  The  duty  on  these 
IS  even  higher  than  on  common  soaps,  being  3  pesetas  per 
kilo,  (about  42  cents,  per  2-2  lb.),  when  imported  from 
countries  having  no  commercial  treaty  with  Spain,  and 
2|  pesetas,  from  favoured  nations. 

MiNKitAL  Lubricating  Oils,  Vaseline,  &c.  in  Spain. 
Bd.  of  Trade  J.,  June  12,  1902. 

The  Gacela  de  Madrid  for  the  4th  inst.  contains  the 
text  of  a  Royal  Order,  decreeing  that  certificates  of  origin 
will  in  future  be  required  for  the  articles  enumerated  in 
par.  1 1  of  the  Spanish  Customs  Tariff,  viz.,  oleonaphtha, 
mineral  lubricating  oils,  vaseline,  and  mixtures  of  these 
substances  with  animal  or  vegetable  oils  or  greases,  in 
order  to  entitle  them  to  any  tariff  advantages. 


XIII.  C— INDIA-RUBBER. 

Rubber  in  Assam  (India). 
Imp.  Inst.  J.,  June  1902. 

A  portion  of  the  well  known  Charduar  rubber  plantation 
was  again  worked  over  this  year,  the  trees  in  compartments 
9,  10,  and  11  being  tapped  for  the  first  time,  and  about  100 
trees  in  compartment  4  for  the  third  time. 

Tapping  operations  have  also  been  carried  out  in  the  Kulsi 
rubber  plantation,  where  the  trees  tapped  for  the  first  time 
giive  an  average  yield  of  28-8  lb.  per  acre  and  1-Ofi  lb.  per 
tree. 

The  rubber  was  more  eareftilly  collected  than  in  former 
years,  special  attention  having  been  devoted  to  keeping  it 
free  from  vegetable  debris.  The  total  yield  from  the  two 
plantations  was  3,775  lb.  of  dry  rubber  and  1,035  lb.  of 
"  mat"  rubber  ;  the  former  brought  in  Calcutta  '6s.  \d.,  and 
the  latter  \s.  Hd.  per  lb.,  whilst  3s.  Id.  per  lb.  was  obtained 
in  London  for  the  produce  of  the  previous  year.  The  net 
profit  of  the  rubber-tapping  operations  was  about  440/.,  .as 
compared  with  456/.  in  the  previous  year.  An  unsatisfactory 
feature  of  the  Chardu,ar  plantation  is  the  great  falling-off  in 
the  yield  of  rubber  from  the  trees  tapped  for  the  third  time  ; 
unless  future  tappings  show  that  the  trees  recover  them- 
selves after  a  rest,  the  value  of  the  plantation  as  a  source  of 
rubber  is  likely  to  rapidly  diminish. 


(Jutta-percha  and  India-rubber  in  German  New 

Guinea. 

Bd.  of  Trade  J.,  June  5,  19C2. 

The  South  Sea  Colonies  Gutta-percha  and  India-rubber 
Expedition  was  conducted  by  Mr.R.  Schlecter  from  Stephans- 
ort,  in  New  Guinea,  to  the  Bismarck  ^Mountains,  in  January 
and  February  last,  and  its  result,  according  to  the  report 
just  received,  has  been  the  discovery  of  both  gutta-percha 
and  india-rubber  of  the  best  (|uality. 

XVI.— SUGAR,  STARCH,  GUM,  Etc. 

Sugar  in  Germany. 

U.S.  Com.  Reps.,  May  21,  1902. 

The  overproduction  goes  on  unabated.  Since  Aug.  1st, 
1901,  the  beginning  of  the  present  season's  campaign,  there 
had  been  worked  up  in  German  factories,  down  to  the  end 
of  March,  1902,  15,999,780  metric  tons  of  beets,  as  against 
13,253,908  tons    during  the   same   period  of   the    previous 
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campaign,  producing  1,995,799  tons  of  raw  sugar,  as  against 
1 ,706,030  tons  during  the  preceding  year.  The  exports  of 
German  raw  and  refined  sugars,  during  March,  1902,  reached 
94,403  tons,  as  compared  with  1 1.'5,.537  tons,  during  the  same 
montii  in  1901. 

SSuGAK  Industry  in  India. 

Imp.  Inst.  J.,  June  1902. 

A  large  sugar  plfint  at  Ohur,  in  Bebar,  was  recently 
started  by  the  India  Development  Company.  The  triple 
crushing  mills  will  deal  with  30  to  ;i5  tons  of  cane  per  hour ; 
the  centrifugals  are  worlied  by  water  motors,  and  the  other 
machinery  is  of  the  most  modern  type.  Additional  plant 
for  erection  in  other  centres  has  been  ordered.  The  pro- 
spects of  the  industry  are  regarded  as  most  hopeful. 

Raw  .Sugar  in  Paraguay. 

Bd.  of  Trade  J.,  June  5,  1902. 

According  to  a  supplement  to  the  Tariff  of  Paraguay, 
unrefined  sugar  of  all  descriptions  imported  into  Paraguay 
is  now  liiible.  by  a  law  of  Aug.  22nd  last,  to  an  import  duty 
of  70  per  cent,  on  the  valuation  assessed  thereon  in  the 
Valuation  Tariff  for  tlie  time  being  in  force. 

XVII.— BREWING,  WINES,  SPIRITS.   Elc. 

Alcohol  Phoduction  of  Peru. 

Foreign  Office  Annual  Series,  No.  2807. 

The  annual  production  of  alcohol  from  sugar-cane  is 
estimated  at  over  2,000,000  galls.,  of  which  600,000  galls,  are 
exported  to  Bolivia,  but  if  other  outlets  could  be  secured, 
there  would  be  no  difficulty  in  increasing  the  production 
largely.  Producers  look  forward  to  the  use  of  alcohol  in 
various  branches  of  imlustry  as  the  only  means  of  developing 
their  business. 

Alcohol  for  Industui.vl  Purposes  ;  Dr-^wback  of 
Excise  Duty  on ,  in  Belgium. 

The  Moniteur  Beige  of  1st  inst.  contains  a  Decree  modi- 
fying the  drawback  on  alcohol  employed  in  refining  and 
washing  raw  oils,  as  well  as  in  the  manufacture  of  aniline 
colours,  artificial  flowers,  transparent  soaps,  tannin,  pyro- 
technical  products,  and  smokeless  powder,  from  64  francs 
to  90  francs  per  hectol.  of  alcohol  of  50'  (Gay  Lussac)  at  a 
temperature  of  15^  C. 

Sake  Industry  of  Jai'an. 

Chem.  Ind.,  1902,  25,249—252. 
According  to  a  German  Consular  Report,  the  consump- 
tion of  the  .Tapanese  national  drink  is  diminishing  in  favour 
of  that  of  beer  brewed  by  European  methods,  which  has 
increased  sevenfold  in  the  last  twelve  years.  The  greater 
portion  of  this  beer  is  brewed  in  the  country,  imported  beer 
now  only  representing  about  1  per  cent.  <it  the  total  con- 
sumption. Locally-brewed  beer  is  favoured  by  the  absence 
of  duty,  whilst  sake  and  imported  beer  are  heavily  burdened. 
The  machinery  and  brewing  materials,  as  well  as  the 
management  of  the  local  breweries,  are  mainly  of  German 
origin ;  Austria  competes  in  the  supply  of  malt.  The 
quality  of  the  European  beer  brewed  in  Japan  is  by  no* 
means  inferior  to  the  German  article;  it  is,  moreover,  very 
much  cheaper,  a  considerable  quantity  of  it  being  exported 
to  other  Asiatic  countries. — J.  F.  B. 

XVIII.  A.— FOODS. 

Margarine  in   Russia. 

P.  Pollatacheh.     Chem.  Rev.  Felt-  u.  Harz-Ind.,  1902, 

9,  [5],  102. 
To   carry  on   the   manufacture  of    margarine   in   Russia 
certain  regulations  must  be  conformed  with.     Thus,  a  special 


permit  is  required  from  the  Minister  of  Finance  and  thi 
Minister  of  the  Interior.  Margarine  factories  can  only  b( 
established  in  towns  possessing  municipal  slaughterhouses 
and  such  towns  are  rare  in  Russia.  To  every  factory 
medical  man  is  appointed  by  the  .Minister  of  Commerce  am 
Industry,  who  continually  superintends  the  manufacture,  am 
who  is  paid  by  the  factory.  A  veterinary  surgeon  also  mns 
be  salaried  by  the  works,  to  supervise  the  slaughter  of  thi 
animals  and  the  cutting  out  of  the  raw  tallow  therefrom 
These  officials,  as  well  as  the  factory,  are  controlled  b 
the  State  Medical  Inspector  at  least  once  every  thre 
months. 

Regulations,  issued  by  the  Minister  of  Commerce  ant 
Manufactures,  and  according  to  which  the  manufacture  ca: 
only  be  carried  on,  prescribe  minutely  the  method  of  nianu 
facture,  which  is  in  the  main  Monier's  process.  Up  to  th. 
present  margarine  is  still  produced  from  raw  tallow  and  mil 
only,  and  the  necessary  raw  margarine  is  expressed  in  th 
factory  itself.  None  but  the  tallow  from  the  slaughter 
house  of  the  same  town  in  which  the  factory  is  situated  i 
allowed  to  be  used.  Purified  cocoanut  oil  and  maiz 
oil  can  also  be  employed  for  the  manufacture  of  olci 
margarine. 

As  no  law  restrictions  against  adulteration  exist  in  Russia 
50  per  cent,  of  oleomargarine  is  generally  mixed  with  50  pc 
cent,  of  butter,  and  sold  in  the  trade  as  butter,  and  th 
mixture  is  largely  consumed  in  Russia. 

Margariue  proper  is  not  eaten  ia  European  Russia,  it 
largest  sale  being  in  East  Siberia,  where  about  244 — 326,OCl| 
kilos,  are  consumed  annually.  The  next  most  importui 
market  is  the  Caucasus. 

Hitherto  only  three  margarine  works  have  existed  i 
Russia,  one  each  in  St.  Petersburg,  Odessa,  ami  Mosco? 
The  former  recently  had  its  permit  to  work  withdrawn.  Tb 
Moscow  factory  produces  chiefly  oleomargarine,  and  hi 
prettv  well  the  whole  of  the  European  Russian  trade  in  ham 
The  Odessa  works  make  muraarine  chiefly,  and  very  littl 
butter.  Their  market  is  in  East  Siberia  and  the  Caucasu 
and  their  yearly  production  is  about  4^9,000  kilos. 

These  two  factories  having  a  virtual  monopoly,  t! 
business  is  in  a  healthy  condition,  notwithstanding  tlii 
restrictions.  Unfortunately  the  Government  does  not  v  . 
the  erection  of  new  factories  favourably,  and  places  :. 
possible  hindrances  in  the  way. — S.  I.  K. 


XX.— FINE  CHEMICALS,  Elc. 

Perfumery  Markets  of  Europe. 

Chamber  of  Cam.  J.,  June  1902. 

According  to  a  report  from  the  Italian  Consul  at  Jen 
salem,  superior  as  well  as  cheap  perfumery  finds  a  marfc 
there.  England  and  France  supply  the  superior  articl 
the  cheaper  one  coming  mostly  from  Germany.  Recent 
a  Milan  firm  has  also  succeeded  in  obtaining  a  fooling  for  i 
articles  there.  The  French  Consul  at  Las  Palnias  repot 
that  there  is  an  exclusive  demand  for  cheap  articles,  ai 
essences  in  small  bottles,  and  perfumed  soaps  have  a  sale 
the  Canary  Islands  ;  the  latter,  if  ornamented  with  a  portra 
of  the  Pope  or  the  picture  of  a  Saint  are  preferred.  Gernu 
productions  have  also  met  with  favour.  The  manafcctu: 
of  perfumery  in  Russia  has  very  considerably  iucieasi 
during  recent  years  ;  the  value  of  the  productions,  in  190 
is  estimated  at  about  15  million  francs.  In  1880,  abo 
650  workmen  where  occupied  in  this  industry  ;  now  «t)'' 
3,000  workmen  are  occupied  in  the  Russian  perfuni. 
works.  At  present  the  importations  reach  a  value  of  j 
million  francs  annually.  France,  England,  and  Gemu( 
are  the  principal  importers.  The  Bulleliii  of  the  Frenj 
Chamber  of  Commerce  at  Constantinople  states  that  ti 
value  of  the  imports  of  peifumery  into  Constantinople 
about  a  million  francs  per  aunum,  and  into  the  whole 
Turkey,  perfumery  of  the  value  of  about  7  million  franco 
aunually  imported,  of  which  about  4  millions  are  suppli 
by  France.  In  1901,  the  importations  into  Constantnoi 
.(yere  :— perfumery,  144,859  kilos. ;  essences,  15,692  kilo 
and  soaps,  731,615  kilos. 


June  30.  l-'iii.l 
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Chemical  Impokts  in  N.ital. 

I  Accordiug  to  the  Natal  Government  Gazette,  the  value 
I  of  the  apothecary  wares,  drugs,  and  chemicals  imported 
into  the  colony  during  the  first  three  months  of  the  present 
year  was  20,023/.,  as  against  14,299/.  for  the  corresponding 
period  of  1901.  The  following  values  are  also  given,  the 
figures  in  parentheses  being  for  the  first  quarter  of  1901  : — 
Acetic  acid,  222/.  (31/.)  ;  medicinal  preparations,  16,629/. 
(13,260/.);  drugs  (free),  6,024/.  (2,.575/.)  ;  extracts  and 
essences,  7,521/.  (4,558/.)  ;  Kafir  ochre,  14,500/.  (200/.)  ; 
perfumery,  3,68S/.  (2,188/.);  photo  ware,  8,024/.  (4,516/.); 
saccharin",  53/.  (886/.)  ;  saltpetre,  37/.  (25/.)  ;  sheep-dip, 
'2,355/.  (2,942/.);  soaps,  other  than  toilet,  11,229/. 
'(19,SSS/.);  toilet  soaps,  4,821/.  (1,868/.);  spices,  377/. 
1(693/.)  ;  spirit  of  wine,  23/.  (12/.). 


^airnt  2.isi. 


'and 


N.B.— Iq  these  lists,  [A]  means  "Application  for  Patent,' 
U.S.],  "Complcti*  Specification  Accepted." 

■  Where  a  Complete  Specification  accompanies  an  Application,  an 
Uterisk  is  artixed.  The  dates  f?iven  are  (i)  in  the  case  of  .\pplica- 
[ous  for  Patents,  the  dates  of  application,  and  (ii)  in  the  case  of 
jomplete  Specifications  Accepted,  those  of  the  Official  Journals 

!' I  which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
spectioQ  at  the  Patent  Oftice  iminediatel.v,  and  to  opposition 
.ithin  two  months  of  the  said  dates. 


1.— PLANT,  APPARATUS,  and  MACHINERY. 

A.]  13,302.\.  Naef.  Evaporation  of  liquids.  Filed 
June  2.  Date  applied  for,  Nov.  30,  1900,  being 
date  of  application  in  United  States.  An  invention 
comprised  in  Application  No.  13,303  of  1901. 

12,531.  Kyrkluud  and  Soderluiid.     Improved  method 
of   and  means  for  securing   immunity  from  fire  or 
.  e.xplosi(m    in   materials   or   substances    stored    in 

bulk.     June  2. 

12.67^.  Harris.     Refrigerating  apparatus.     June  3. 

12,703.  Schafer.  Improved  freezing  machine.  June  3. 

12,773.  Springborn  and  Rurnie.  Strainers  or  filters. 
June  4. 

..      12,943.  Hencke.     Rotary  filters.     June  6 

13,063.  Black.  Machines  for  stamping,  pressing,  or 
moulding  metals,  coal,  peat,  clay,  gutta-percha, 
india-rubber,  paper  pulp,  and  the  like,  where 
pressure  is  required  to  mould  or  form  the  same. 
June  9. 

13,150.  Heiliger.  Means  or  appliance  for  starting 
crystallisation  in  thermophones.*     June  10. 

13,271.  Mendham.  Improved  method  of  and  appa- 
ratus for  controlling  the  delivery  of  viscous  liquids, 
in  me.isured  or  other  quantities,  cliiefly  designed 
for  use  in  filling  jars,  tins,  and  other  receptacles 
with  such  liquids.*     June  11. 

13,386.  Adams.  Filtering  apparatus  and  apparatus 
connected  thercmth.     June  13. 

13,484.  Scotch  and  Irish  Oxygen  Co.,  Ltd.,  and 
Carty.     High-pressure  stop-valves.*     June  14. 

13,512.   Feeny. — .Vbwiirme-Kraftmaschinen-Ges.  m. 
h.  H.,  Germany.     Heating  of  liquids  of  low  boiling 
I         points.'''     June  14. 

t<|.]  12,442  (1901).  Dolphin.     Agitating  of  liquids,  and 
'         apparatus  therefor.     June  11. 


[C.S.]  15,533  (1901).  Zarnioo.  Apparatus  for  feeding  and 
mixing  with  air  fine  granular  or  pulverulent 
substances.     June  18. 

„  17,823  (1901).  Jacobs.  Machine  for  mingling  pow- 
dered materials.     June  1 1 . 

„  21,172  (1901).  Lake.— From  Berrigan.  Centrifugal 
machines  for  separating  liquids  from  solids. 
June  1 1 . 

„  26,067  (1901).  Lake. — From  Masexar  and  Beving- 
ton.  Machines  for  pressing  or  stamping  bars  or 
cakes  of  plastic  material.     June  18. 

Barrels, 
.Tune  11. 


6958    (1902).    Elworthy   and    De    Manin. 
tubs,  vats,  and  other  vessels  of  like  kind. 


„      7451  (1902).  Rousseau.     Crucibles.     June  11. 

„  8392  (1902).  Grossman.  Filter  and  extractor 
presses.     Jmie  18. 

„  10,045  (1902).  Evans.  Apparatus  to  be  used  in 
obtaining  infusions  or  extracts  of  various  sub- 
stances.   June  18. 

II.— FUEL,  GAS,  AND  LIGHT 
[A.]  13,302b.  Naef.  Utilisation  of  heat  from  furnaces, 
gas  engines,  and  air  compressors.  Filed  June  2. 
Date  appUed  for,  Nov.  30,  1900,  being  date  of 
application  in  United  States.  An  invention  com- 
prised in  Application  No.  13,302  of  1901. 
„  13,302c.  Naef.  Heating  blast  for  furnaces.  Filed 
June  2.  Date  applied  for,  Nov.  30,  1900,  being 
date  of  application  in  United  States.  An  invention 
comprised  in  Application  No.  13,302  of  1901. 

„  14,577n.  Naef.  Compressing,  drying,  heating,  and 
utilising  the  waste  heat  of  air.  Filed  June  11. 
Date  applied  for,  Dec.  18,  1900,  being  date  of 
application  in  L'nited  States.  An  invention  com- 
prised in  Application  No.  14,577  of  1901. 

„  14,577c.  Naef.  L'tilisation  of  waste  heat  from 
furnaces,  gas-engines,  and  the  like.  Filed  June 
18.  Date  applied  for,  Dec.  18,  1900,  being  date  of 
application  in  United  States.  An  invention  com- 
prised in  Application  No.  14,577  of  1901. 

„      12,490.  Park.     "  Gas "  generators.     .June  2. 
„      12,501.  McQuinn  and  Hodgson.    Oil  lamps.    June  2. 
„      12,502.  Mct^uinn  and  Hodgson.     Improved  method 
of  treating  asbestos  for  wicks  in  oil  lamps.    June  2. 

,,  12,515.  Chandler  and  Chandler.  Bearings  for 
rotary  gas-washer  scrubbers.     June  2. 

„      12,523.  Johnson.    Hydrocarbon  burners.*     June  2. 

„  12,552.  Settle  and  Padfield.  Manufacture  of  coal- 
gas.     June  2. 

„      12,563.  Petersen  and  Ebeit.     Furnaces.     June  2. 

„  12,620.  .lackson.  Method  of  and  means  for  in- 
creasing the  illuminating  power  of  lamps,  em- 
ploj'ing  lime  or  other  refractory  earths  or  sub- 
stances in  conjunction  with  an  oxyhj-drogen  flame. 
June  3. 

„      12,650.  Williams.     Rotary  kilns.     June  3. 

„  12,710.  Loeben.  Apparatus  for  mixing  air  and  gas 
or  other  fluids.*     June  3. 

„      12,735.  Menge.  Improved  petroleum  lamp.*    June  4. 

„  12,737.  Swan.  Blowing-off  machines  for  electric 
lamp  bulbs.*     Juue  4. 

„  12,738.  Swan.  Means  or  apparatus  for  effecting  an 
all-glass  seal  between  the  stem  which  carries  the 
filament  of  an  incandescent  electric  lamp  and  the 
enclosing  bulb.'*     Juue  4. 

„  12,739.  Swan.  Bases  for  incandescent  electric 
lamps,  and  means  or  apparatus  for  manufacturing 
the  same.*     Juue  4. 

„  12,754.  Webb  and  Wright.  Acetylene  lamps  or 
generators.     June  4. 
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[A.]  12,766.  Lake.^From  General  Klectric  Co.,  Uuited 
J^tates.  Apparatus  for  cleaning  electric  lamp 
filaments.     June  4. 

„  12,781.  Chandler  and  Chandler.  .\pparatus  for 
triatin-j  gas  with  regard  to  naphthaline  at  an 
early  stage.     June  4. 

„  12,827.  Klcyer.  Improved  smoke-consuming  appli- 
ance for  horizontal  furnaces.     June  5. 

12,829.  Ross.     Acetylene  gas  generators.     June  5. 

12,878.  Haddan. — From    Akt.-Ges.    f.    Fabrikation 

von    Broncewaaien   \iud    Zinkguss,   vorm.    J.    C. 

Spinn  and  Sohn,  Germany.  Incandescent  burners.* 

June  5. 

„  12,918.  Young,  Glover,  and  Glover.  Keonomical 
gasification  of  bituminous  ooal,  slack,  or  other 
fuel,  producers,  and  apparatus  relating  thereto. 
June  6. 

„      12,922.  Hartinaun.     Incandescent  lamp.*      June  6. 

„  12,942.  Scherding.  Smoke- consuming  apparatus. 
June  6. 

„      13,036.  Bethell  and  Smith.     Vaporisers  and  liurners 

for  liquid  fuel.     June  7. 
„      l;!,076.  Oarg.     Fuel  economiser.     June  9. 

„  13,086.  Russel  and  Clausen.  Gas  arc  lamps.*  Filed 
June  9.  Date  applied  for,  Jan.  28,  1901,  being 
date  of  application  in  United  States. 

„      13,088.  Hopfelt.     Electric  arc  lamps.     June  9. 

„      13,104.  Irabert  and  Morel.    New  process  of  obtaining 

gas  and  combustible   vapours,  and   apparatus   for 

their  practical  use.*     June  9. 

„      13,114.     Leistner.     Furnaces.     June  9. 

„  13,116.  Feeny.  —  From  Abwilrme  -  Kraftmaschineu- 
Ges.  m.  b.  H.,  Germany.  Improved  evaporator 
heated  by  steam,  hot  vapours,  or  gases.*    June  9. 

„  13,120.  Meguin  and  Meguin  and  Co.,  Akt.-Ges. 
Apparatus  for  compressing  small  coal  for  coking 
ovens.*     June  9. 

„  13,130.  Hall.  Improved  device  for  use  in  heating 
charcoal  and  for  other  purposes.     June  10. 

„      13,144.  Keith     and     Keith.      Incandescent    lamps. 

June  10. 
„      13,149.  Gumming.     Acetylene    gas   generators  and 

the  like.     June  10. 
„      13,208.  Harris  and  Vogel.     Gas  burners.*    June  10. 

„      13,306.  Haughton.     Smoke-consumers  for  furnaces. 

June  12. 
„      13,327.  Wills.     Furnaces.     June  12. 
„      1.3,334.  Kirkham  and  Chandler.     Gas  washing  and 

scrubbing  revolving  surfaces.     June  12. 

„  13,339.  Felt  and  Greene.  Gas-generating  retorts.* 
June  12. 

„  13,3.58.  Hirigoyen.  Improved  lamp  for  producing 
actinic  illumination.     June  12. 

„      13,390.  Liais.  Incandescence  spirit  lamps.*  June  13. 

„  13,447.  Bernlrop  and  van  Leddeu  Kulstbosch. 
Manufacture  of  fuel.     June  13. 

„  13,463.  Cadett  and  Shepherd.  Lamps  wherein  in- 
candescent mantles  are  useil.     June  13. 

„  13,495.  Hicks.  Substances  and  mantles  for  incan- 
descent gas  light.     June  14. 

„  13,537.  Bjornstad.  Furnaces  with  which  steam 
superheaters  are  used.    June  14. 

„  13,541.  Bracklow,  Timm,  and  Biinz.  Sntoke-con- 
suminp  apjiaratus  for  boilers  and  furnaces.  Juno  14. 

[C.S.]  9551  (1901).  Saubormann.    Incandescent  gas  lamps. 
June  18. 


Apparatus 
-\cetyleni 


[C.S.]    11,981  (1901).   Kosenthal.     Gas   or   vapour  burner.. 
for  heating  purposes.     June  18. 

„  12,311  (1901).  Xaef.  Treatment  of  materials  witL 
gases,  such  as  for  gas  making,  coke  making, 
smelting  or  calcining,  glass  making,  or  steel 
making.  June  18.  Date  applied  fiir  under  Inter- 
national Convention,  Nov.  17,  I'.IOO. 

12,972  (1901).  De  Blauitzu  and  Herard. 
for  the  manufacture  of  gas.     June  1 1. 

13,303(1901;.   Wise.— From   von  Szalay 
gas  lamps,     .lune  18. 

13,832(1901).  Lockerbie  and  Wilkinson,  Ltd.,  ant 
Brand.     Acetylene  generators.     .June  11. 

14,053  (1901).  Boult.— From  Goldschmid.  Maoal 
facture  of  water-gas.     ,Tune  18. 

14,759  (1901).  Clark.— From  Goldschmid.  Manu- 
facture of  gas.     June  1 1 . 

15,769  (1901).  Viielker.  Manufacture  of  incaik 
descing  electric  lamps.     June  18.  | 

16,055  (1901).  Lake.— From  "  Selas  "  Ges.  mi 
beschriinkiir  Haftung.  Method  of  and  apparatui 
for  producing  a  mixture  of  gas  and  air.     June  11. 

18,347  (1901).  Henke.  Apparatus  for  separatm^ 
dust,  soot,  and  the  like  from  air,  smoke,  and  foi 
.arresting  sparks.     June  II.  I 

21,244  (1901).  Hughes.  Incandescent  gas  ligbtiof 
and  gas  heating  appliances.     June  11. 

[C.S.]  21,642  (1901).  Miller,  Miller,  and   Klahn.     Process 
of  burning  liquid  hj'drocarbons.     June  11. 

1136   (1902).   Gebr.   Siemens  und   Co.  and   Viertel 

Electrodes  for  arc  lamps.     June  18. 

1774  (1902).  Schaefer.  Incandesceiit  gas  lamps 
June  18. 

3825  (1902) 

5104  (19U2).  Soc.  G.  et  I 

and  electrodes  therefor.     June   11.      Date 

for  under  International  Convention,  Sept.  4,  190l! 

7163  (1902).  Power. — From  Swensson.  Apparatu 
for  spraying  liquid  fuel.     June  18. 

8287  (1902).  Bamme  and  Kahl.  Turf-coking  ovem 
June  1 1. 

8670  (1902).  Carbone.  Electric  arc  lamps.  June  I' 

9874  (1902).  Anderson.     Gas-lighters.     June  11. 


III.- DESTRUCTIVE  DISTILLATION,  TAB 
PRODUCTS,  PETROLEUM. 

[A.]    12,565.     .singer  and  Pauli.     See  under  XII. 


IV. -COLOURING  MATTERS  and  DVE.STI'FFS. 

[A.]  12,584.  Johnson. — From  Bad.  Anilin  und  SodaFabr 
Germany.  Manufacture  of  azo  colouriLg  msttei 
and  intermediate  products  relating  thereto.  June: 

„      12,580.  Vidal.     See  under  Xlll.  A. 

„      13,142.  Ashworth.     Production  of  black   oolourin; 

matters.     June  10. 
„    'l3,429.  Imray. — From  Farbwerke,  Hochst.German; 

Improved  manufacture  of  bromo-suhstitutioD  f" 

ducts  of  indigo  dyestuffs.     June  13. 
„      13,430.  Imray. — From  Farbwerke,  Hochst.Germau 

Improved  manufacture  of  bromiuation  products 

indigo.     June  13. 
[C.S.]    11,733(1901).  Urquhart.— From  Chemisehe  Fat: 

ken  vorm.  Weilerter  Meer.     Manufacture  ofdy 

stuffs.     June  18. 


Roberts.     Hot-blast  stoves.     June  11. 
de  Mestral.     .\rc  lamps 
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[C.S.]  13,619  (1901).  Levinstein,  Meusching,  and  Levins 
stein,  Ltd.  JIanufacture  of  new  azo  colouring 
matters.  Jnne  1 1 . 
16,1711  (1901).  Xewton. — Frjm  Farbenfabr.  vorm. 
F.  Bayer  and  Co.  Manufacture  and  prodnctioQ 
of  white  and  coloured  discharges  on  cotton  dyed 
with  sulphurised  dyestuffs.     June  11. 


v.— PREPARING,  BLEACHING,  DYEING, 

PKINTING,  AND  FINISHING  TEXTILES,  YARNS, 

AND  FIBRES. 


[A.] 


mercerising   ma- 


i|- 


12,510.  Schirp.  Apparatus  for  dyeing,  bleaching, 
treating  with  mordants,  washiug,  and  otherwise 
treating  textile  materials.*     June  2. 

12,539.  (ireen.  Art  of  removing  fibre  from  cotton 
seed.*  Filed  June  2.  Date  applied  for,  Dec.  2, 
ISOl,  being  date  of  .application  iu  United  States. 

12,603.  Hehnisch.  Improved  process  and  machine 
for  shrinking  woven  fabrics.*     .lune  3. 

12,901.  Wood.  Raising,  brushing,  dressing,  and 
finishing  textile  fabrics.     June  fi. 

12, 9*9.  Graemiger.  Apparatus  for  dyciug  and 
otherwise  treating  fibrous  materials  in  cop  and 
other  compact  form.     June  7. 

13,112.  KroM,  jun.  Manufacture  of  endless  strips 
or  strings  from  paper-pulp,  cellulose,  silk,  asbestos, 
and  like  fibres,  and  means  or  apparatus  for  use 
therein.     .Tune  9. 

13,121.  Boult.  —  Prom  Vogelsang,  Germany.  Im- 
proved method  of  bleaching  linen  yarn  or  threads.* 
June  9. 

13,217.  Spenle.        Tentering   and 
chines.     June  10. 

13,311.  Lendrum.  Processes  of  scouring,  milling, 
and  dyeing  of  fabrics.     June  12. 

13,471.  Urquhart. — From  Chcmische  Fabrikenvorm. 
Weiler-ter  Meer,  Germany.  Improved  process 
for  printing  with  sulphur  dyes.     June  14. 

]  9720  (1901).  Illingworth,  Mazey,  and  Naylor. 
Apparatus  for  dyeing  and  otherwise  treating 
filjrous  material  in  a  spun  or  other  state.  June  18. 

12,388  (1901).  Keith  and  Wardle.  ."System  of  dry- 
ing  and  conditioning  yarns,  fabrics,  and  other 
goods,  and  drying  chambers  and  apparatus  for  use 
in  such  operations.     .Tune  1 1. 

22,076  (1901).  Schmitz.  Process  of  making  non- 
shrinkable  porous  foraminous  textile  fabrics. 
June  18. 

1043  (1902).  Anglo-French  Kamio  Machine  Co., 
Ltd.  Machines  for  decorticating  ramie  and  the 
like.  June  11.  Date  apphed  for  under  Interna- 
tional Convention,  Aug.  16,  1901. 

3422(1902).  Wardwell.  Method  of  preparing  yarn 
and  like  materials  in  the  form  of  cops  or  packages 
for  dyeing,  finishing,  ;ind  other  purposes,  and  the 
cop  or  package  produced  thereby.     June  18. 


VI-CGLOURING  WOOD,  PAPER,  LEATHER,  Etc. 

13,118.  Griinhut,     Dyeing   or   staining   of    timber. 
June  9. 
OQ]  11,444  (1901).    Wehrt.     Process    for    printing    on 
'        paper  or    the   like   to  resemble   pictures  on   silk. 
June  11. 
8371    (1902).    Schmiedel.     Method   for   producing 
darker   shades    or  tints   in   the   ground  colour  of 
coloured  paper,  showing  a  pattern  or  design,  and 
means  used  therein.     June  II. 


VII.— ACIDS.  ALKALIS,  and  SALTS. 

[A.]    12,631.    Hall.      Manufacture    of    carbon    articles.* 
Jane  3. 

„  12,713.  Hodgson  and  Rowley.  Process  and  apparatus 
for  the  manufacture  of  salt.     June  4. 

„  12,744.  Guthrie  and  Guthrie.  New  or  improved 
apparatus  for  making  bleaching  powder.     June  4. 

„  12,91.1.  Aldred.  Manufacture  of  carbon  dioxide  and 
other  gases.     June  6. 

„  13,079.  Wheehvright  and  Threlfall.  Manufacture 
of  compounds  of  phosphorus  and  sulphur.    June  9, 

„  13,344.  Lake.  —  From  Champ,  United  States. 
Apparatus  for  aerating  liquids.     June  12. 

„  13,484.  .Scotch  and  Irish  (Jxygen  Co.,  Ltd.,  and 
Cartj'.     Sen  under  I. 

[C.S.]  12,439  (1901).  Ball.     See  under  XX. 
„      12,.->00  (1901).  Martino.     See  under  X. 
„      12,822  (1901).  Bucbhold.      Apparatus  for  drawing 
off    natural    ferruginous    mineral     water   without 
admission  of  air.     June  1 8. 

„  1,5,2.50  (1901).  Peyton.  Utilising  the  waste  products 
from  the  pickling  of  iron  and  other  metals. 
June  18. 

„      17,320  (1901).  Corbin.     See  under  \1. 

„  8757  (I9U2).  ConsoH.  Apparatus  connei'ted  with 
the  subliming  and  refining  of  sulphur.     June  IS. 


VIII.— GLASS,  POTTERY,  and  ENAMELS. 

[A.]   12,627.  Knowles.     Furnaces,    especially   glass    fur- 
naces.    June  ;i. 

„  12,796.  Johnson. — From  C.  F.  Boehringer  und 
.Soeline,  Germany.  Manufacture  of  ceramic,  or 
earthenware  masses,  or  articles.     June  4. 

„  12,816.  Critclilow.  Apparatus  for  potters' slips  and 
other  semi-liquids  and  other  materials.  ^  June  5. 

,,  13,211.  l)e  Pew  Kyle.  New  or  improved  process 
for  decorating  glass  ot  other  transparent  or  trans- 
lucent material.*     June  10. 

„       13,301.  Hales  and  Paulsen.     See  under  X. 

[C.S.]  24,319  (1901).     White.— From  Foster.     Apparatus 
for  delivering  melted  glass.     June  11. 

„  6228(1902).  Kembaux.  Tables  for  the  manufacture 
of  plate  or  sheet  glass.     June  18. 

„  8672  (19IJ2).  Michel.  Removable  glazed  orenamelled 
slab  or  tile  coverings  for  walls,  partitions,  ceilings, 
and  the  like.     June  18. 

„  9489  (1902).  Severin.  Manufacture  of  glass  bottles 
aud  the  like.    June  11. 


IX.— BUILDING  MATERIALS.  CLAYS.  MORTARS, 
AND  CEMENTS. 

[A.]   12,648.  Jenkinson.     Kilns  for  burning  bricks,  sani- 
tary tubes,  aud  the  like.     June  3. 

„  12,762.  Martin.  Process  for  making  white  portlaud 
cement  for  interior  or  e.xterior  decoration.     June  4. 

„  12,333.  Evers.  Bricks  for  furnace  crowns  or  arches, 
the  firing  holes  of  kilns  or  ovens,  and  for  like 
purposes.     June  5.  

„      12,861.  Thom.     Manufacture  of  marble.     June  5. 

„  12,900.  \\'oodhead,  jun.  Toggle  lever  presses,  pres- 
sing bricks,  tiles,  briquettes,  cement  clinker,  aud 
all  kinds  of  cl.ay  goods  made  upon  stiff,  plastic,  and 
semi-dry  systems.     June  6. 
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[A.]   12,952.  von  Elefiuty.  Brick  and  other  kilns.    June  6. 

„      13,112.  Kron,  jiin.     See  under  Y. 

„      13,235.  Adams.     Bricks.     June  11. 

„  13,257.  Bauman.  Building  blocks,  stones,  or  bricks 
employed  in  the  construction  of  bridges,  archways, 
fireplaces,  and  the  like.     June  11. 

„  13,536.  Castner-Kellner  Alkali  Co.,  Ltd.,  Smith,  and 
Baker.  Improved  means  of  preparing  slaketl  lime 
and  of  heating  and  purifying  water.     June  14. 

£C.S.]  4969  (1901).  Michell.  Apparatus  for  the  manu- 
facture of  flake  mica  from  mica  plates,  crystals,  or 
nodules.     June  18. 

„  4970  (1901").  ^lichell.  Manufacture  of  non-conduct- 
ing coverings,  blocks,  and  slabs  suitable  for  cover- 
ing steam  pipes,  boilers,  and  the  like,  and  for  other 
purposes.     June  IS. 

„  8431  (1901).  Brown.  Fusible  compositions  or 
cements  for  the  productiou  of  articles  by  casting 
or  moulding  process.  June  18.  Ee-dated,  Nov. 
28,  1901. 

„  13,154  (1901).  Koberts.  Continuous  cement  and 
lime  kiln.    June  U. 

„  13,413  (1901).  Kilby.  Kiln  for  burning  cement, 
lime,  plaster,  bricks,  iind  the  like.     June  18. 

„  2357  (1902).  Drake.  Construction  of  arch  especially 
applicable  to  ovens,  kilns,  and  the  like.     June  11. 

„  3493  (1902).  .lurschina.  I'rocess  for  the  mauufac- 
tare  of  artificial  stone.     June  18. 

„  7110(1902).  Gostling.  Method  for  the  production 
of  I'ortland  cement  from  chalk  aud  clay  and  in 
conjunction  with  the  rotary  kiln  process  or  any 
other  kind  of  kiln  for  burning  cement.     June  11. 


X.— METALLURGY. 

[A.]    12,516.  Huxley.     Furuaces  for  annealing  metal  and 
other  articles.     June  2. 

„  12,561.  Wright.  Amalgamating  plates  for  gold  ore 
treatment.     June  2. 

„  12,644.  .Samson  and  Bradley.  Improved  process 
for  the  production  of  steel.     June  3. 

„  12,778.  Ij^ke. — From  Froment,  Italy.  Concentra- 
tion of  ores.     June  4. 

„      12,834.  Reynolds.  Metallurgical  convenors.  .lune  5. 

„  12,837.  De  Alzugaray.  Extraction  of  metals  from 
their  ores.     June  5. 

„  12,859.  Hopkins.  Improved  process  for  obtaining 
zinc.     Juno  5. 

„      12,995.  Robertson.     C)ncentration  of  ores.     June?. 

,,  13,004.  Gutensohn.  Improved  process  for  the  treat- 
ment of  complex  sulphide  ores  containing  lead  and 
zinc.     .June  7. 

„  13,025.  Jensen. — From  Riibel,  Germany.  Manu- 
facture of  aluminium.     June  7. 

,,  13,158.  Fyfe.  Means  for  depositing  fumes  from 
ores.     June  10. 

„  13,301.  Hales  and  Paulsen,  luiprovs-d  con-truction 
of  furnace  fi>r  melting  or  heating  ores,  metals, 
glass,  or  the  like.     June  12. 

„  13,375.  Sherard  Cowper-Coles  and  Co.,  T/td.,  and, 
Cowper-Coles.  Obtaining  vanadium  from  ores 
containing  it.     June  13. 

„  13,376.  Sherard  Cowper-CoIes  and  Co.,  Ltd..  and 
Cdwper- Coles.  Applic:ition  of  vjinadiuai  in  the 
manufacture  i>f  iron  anil  ^teel.     June  I.j. 

13,401.  'Willington    and    Chandor.     Metallic  alloys. 
June  13. 


[C.S.]  4713(1901).  Xeild  and  Campbell, 
for  aluminium.     June  11. 


Solder  especiall 


12,500  (1901).  Martiuo.  Application  of  a  bariui 
compound  in  the  precipitation  of  metals  from  the 
solutions.     June  11. 

21,940(1901).  Reynolds.  Process  for  the  productio 
of  wrought  iron  or  steel  direct  from  the  or 
June  11, 

4094  (1902).  Harrison,— From  Standard  Car  \Vhe( 
Co.  Furnace  chiefly  intended  for  treating  cast-iro 
articles  to  convert  them  into  steel.     June  11. 

4543  (.1902),  Pagan.  Treating  metal  borings  an 
turnings  to  facilitate  the  melting.     June  11. 

4621  (1902).  Lieussou.  Process  for  the  productio 
of  bronze.     .lune  11. 

6095  (1902).  Wilmotte  and  Goddyn.  Manufactui 
of  iron  and  steel.     June  11. 


XI.— ELECTRO-CHEMISTRY  and  ELECTEO- 
METALLUBGY. 

[A,]   12,547.  von  Liebermann.    Making  electrolytic  baths 
June  2. 
„      12,556.  Kiefer.     Thermo-electric  batteries.     June 

„  12,691.  Cueuod  and  Fournier.  Improved  procei 
for  the  electrolytic  decomposition  of  alkalii 
chlorides,  and  apparatus  therefor.     June  3. 

„  12,702.  Gin.  Electrical  production  of  iron  alio 
with  the  simultaneous  production  of  alkalincosil 
aud  alkaline  earths.     June  3. 

„      12,793.  The  Metals  Corporation,  Ltd,,  aud  Cowp. 

Coles.     Electrolytic  refining  of  copper.     June  >, 
„      12,857.  Winship,     Storage  batteries.*     June  ,i. 
„      13,328.  Paget. — From   Emmens,  United  States.     1 

tensive  electric  and  solar  furnace.     June  12. 
[C.S.]  I4,.S25    (1901).    Tossizza.       Electro  -  metallurgic' 

treatment   of    zinc    ores   and   especially    blend 

June  11. 
„      17.:i20  (1901).    Corbin,      Electrolytic   manufaclu 

of  chlorates,  perchloratcs,  bromates,   iodates,  :i' 

the  like,     June  18.     D.ite  applied  for  under  Inii 

national  Convention,  March  25,  1901. 

„      382  (1902).  Friese.     Galvanic  cells.     June  11. 

„  2816  (1902).  Allison.  —  From  Banks.  Kleclr 
battery.     June  11. 

„  7661  (1902).  Betts.  Electrolytic  rcBning  ai 
depositing  of  lead.     June  18. 

„      8843  (1902).  Wiedeuieyer.     See  under  Will.  C. 

„       9380  (1902).   Render.      See  under  XXII. 

XII.— FATS,  OILS,  AMD  SOAP. 

[.v.]  12,511.  Mence.  Xew  or  improved  method  f 
cleaning  and  burnishing  electro-plated  articli 
silver,  steel,  and  other  metals.     June  2. 

„  12,565.  Singer  and  I'auli.  ^lanufacture  or  prodti 
tion  of  paratliu  wax  and  lubricating  oil  in 
mineral  oils  aud  other  hydrocarbons.*     June 2. 

„      12,742.  ( Jelbermann,     Process  and  contrivance  ; 
obtaining  a  coloured  flame  with  candles,  biickel 
,      fairy  lamps,  and  the  like.*     June  4. 

„      12,875.  Krause.     See  under  Will.  B. 

„  12,910,  Leon,  Improved  process  for  preparing 
for  the  manufacture  of  toilet  soap  and  glycerio 
June  6, 

„      12,957.  Liebreich,     New  or   improved    process 
manufacturing  fatty  substances  from  fats,  h' 
acids,    aud    tat-like    substances    of    aniiuul    ■' 
vegetable    origin,   anil    of    fat-like   sul>slauci> 
mineral  origin.     June  6. 
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13,165.  Cowell.  Preparation  of  siccative  oils  and 
varnishes  for  the  manufacture  of  paints,  linoleum, 
floor  cloth,  insulating  compositions,  and  like 
substances.     June  10. 

13,455.  Haddon.  —  From  Edson,  United  States. 
Process  of  drying  oil-yieldable  or  oil-containing 
materials.*     June  13. 


[■;.]  13,049    (1901).    Bamberg, 
manufact\ire.     June  18. 
26,067  (1901).  Lake 
See  under  I. 


Detergents    and    their 
From  Masexar  and  Bevington. 


|ll.— PIGMENTS,  PAINTS ;  RESINS,  VARNISHES, 
INDIA-RUBBER.  Etc. 

A. — Pigments,  Paints. 

.]  12,680.  Vidal.     Manufacture   of  paints  and   dyes.* 
Date  applied  for,  Nov.  7,  1901,  being  date  of  appli- 
cation in  France. 
13,165.  Cowell.     See  under  XII. 
13,338.  liaEtaelli.  Manufacture  of  oil  colours.  June  12. 
^  6337  (1902).  Clauson-Kaas.     Composition  for  coat- 
ing wooden    surfaces  and  brick   walls   and    other 
purposes.     June  11. 

B. — Resins,  Gums,  Sfc. 

12,880.  Blumer.     Process  for  the    synthetical   pre- 
paration of  resinous  substances.     June  5. 
13,1  G5.  Cowell.     See  unrfer  XII. 

C  ]  14,456  (1901).  Shooter.  Process,  and  means  used  in 
connection  therewith,  for  dissolving  shellac  and  ob- 
taining varnish  or  composition  therefrom.  June  11. 

C. — India-rubber,  ^c. 

12,807.  Menzies.  Process  for  rendering  cloth,  canvas, 
paper,  and  other  fabrics  waterproof.*     June  5. 

13,165.  Cowell.     .Sec  !/n(/er  XII. 

13,294.  Lake. — From  Soc.  Anon.  leCarbone,  France. 
New  or  improved  process  for  applying  an  insulating, 
waterproofing,  or  other  coating  to  various  articles. 
June  11. 

S739  (1902).  Boult.— From  Marks.  Tyre-curing 
or  vulcanising  process.     June  II.  I 


'  '.—TANNING,  LEATHER,  GLUE,  and  SIZE. 

Ij,440.  Castle.  New  or  improved  adhesive  or  bind- 
ing agent  applicable  for  use  in  the  manufacture  of 
beltings,  doubling  cloths,  and  other  manufactures. 
June  13. 

XV.— MANURES,  Etc. 

\   13,350.  Newport.     Treatment  of  garbage  and  manu- 
facture of  fertilisers  therefrom.*     June  12. 


SVI.— SUGAR,  STARCH,  and  GUM,  Etc. 

13,3.'i:!.  Thompson. — From  Anderson.    Treatment  of 
starch  aud  materials  containing  starch.*     June  12. 
13,547.  Hampl.     Sugar  machinery.*     .Tune  14. 

7693(1902).  Kostalek.  Filters  for  sugar  juices  and 
other  liquids.     June  1 1. 

VII.-BREWING,  WINES,  SPIRITS,  Etc. 

:i,493.  Greenslade,  Westhead,  and  Robinson.  Ap- 
pliances for  drying  or  removing  moisture  from 
grain  or  similar  substances,  or  for  dressing,  clean- 
ing, or  scouring  meal,  grain,  and  Hkc  substances. 
June  2. 


[C.S.]  12,743.  Guthrie    and    Guthrie.     New   or    improved 
apparatus  for  drying  or  germinating  or  otherwise 
treating  grain  or  other  cereals  or  hops.     June  4. 
„      12,330.   Menzies.     Improved  means  or  apparatus  for 
drying  grains  or  the  like.*     June  .5. 

X\nil.— FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 

A. — Foods. 

[A.]  12,888.  Warner  and  Eskrigge.  Process  of  ice- 
making.     June  6. 

„      13,027.  Williams  and  Hutchins.     See  under  XX. 

„      13,416.  Riedel.     Preparation  of  castor  oil.    June  13. 

„  13,522.  Scott.  Preservation  of  animal,  vegetable, 
and  other  products.     June  14. 

[C.S.]  16,756  (1901).Meulengracht.  Feeding  stuff.  June  II. 
„      26,064  (1901).  Yeldh.am.     Egg,  baking,  and  custard 

powders.     June  18. 
„      7654  (1902).  Vaupel.     Process    and   apparatus   for 

the  manufacture  of  cattle  and  like  foods  containing 

molasses.     June  18. 

H- — Sanitation  ;    Water  Purification. 

[A.]  12,635.  Mountany  and  Farnsworth.  Portable  auto- 
matic sewage  distributor.*  June  3. 
„  12,78S.  Kaysser.  Improved  method  for  sterilising 
and  maintaining  sterilised  drinking  water.  June  4. 
„  12,795.  Delaunay-Belleville.  Steam  purifiers  or 
apparatus  for  separating  water  from  steam.* 
June  4. 

„  12,875.  Krause.  Improved  method  of  separating 
oil  or  oily  matter  from  water  or  steam.*     June  5. 

„  13,374.  Etherington  and  Atkinson.  Apparatus  for 
generating  aud  radiating  hot,  cold,  or  moist  air 
June  13. 

„  13,461.  Sanders.  Method  of  aud  apparatus  for 
layins  the  dust  in,  and  moistening  and  purifying 
the  air  in  underground  railway  tunnels  and  other 
subterraneous  passages.     June  13. 

„  13,.508.  Deln'ouly.  Improved  water  purifier.* 
June  14. 

„  13,536.  Castuer-Kellner  Alkali  Co.,  Ltd.,  Smith,  and 
Briker.     See  under  IX. 

[C.S.]  13,069  (1901).  (iatecliff.  Softening  water.  June  11. 

C. — Disinfectants. 

[A.]    12,877.    von    Zarewicz.      Vaporisiog   apparatus    for 
disinfectants  and  the  like.     June  5. 

„  12,940.  Bachmann.  Composition  of  matter  for 
combating  scabies.     .Tune  6. 

[C.S.]  8843  (1902).  Wiedemeyer.  Device  or  apparatus  for 
disinfecting  by  electric  light  irradiation.     June  11. 

XLX.— PAPER,  PASTEBOARD,  Etc. 

[A.]   13,112.  Kron,  jun.     See  under  V. 

„  13,269.  Knopf  Patent  I'aper-pulp  Syndicate,  Ltd. 
— From  Knopf,  «.  r  Fuchshuber,  Germany.  New 
or  improved  metho.l  or  process  for  the  preparation 
or  cleansing  of  waste  paper  and  the  production  of 
paper  pulp  therefrom.      June  11. 

[C.S.]  8633  (1902).  De  Pass.— From  Wagg.  Refining  or 
pulping  engines  for  use  m  the  manufacture  of 
paper.     June  18. 

XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENCKS,  a.n-d  EXTRACTS. 

[A.]    12,8S0.  Blumer.     See  under  \m.\i. 
„      12,957.  Liebreich.     See  under  XII. 
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[A.]    13,027.  Williams   and   Hutchins.      Manufacture    of 
vegetable  proteid  products.     June  7. 

[C.S.]  12,439  (1901).  Ball.    Mass  for  making  pills,  troches, 
or  tablets  containing  ferrous  salts.     Juue  11. 

„  19,501  (1901).  Walther.  Process  for  obtaining 
organic  acids,  carbohydrates,  and  albumeuoid  sub- 
stances from  carbonic  acid.     June  11. 

„  21,6;)5  (1901).  Johnson. — From  Vereiaigte  Chinin- 
fabriken  Zimmer  und  Co.  Manufacture  and  pro- 
duction of  carbonic  acid  ethers  of  the  cinchoou 
alkaloids.     June  11. 


XXI.— PHOTOGRAPHY. 

[A.]    12,792.  Weiss.     Photographic  films.     June  4. 

,,      12,818.  Fry.      Non-explosive   and    non-inflammable 
photographic  film.     June  5. 


[A.]    13,216.    Englefield.      Treatment   or   preparation  | 

photographic    pictures,    prints,   and    the    like   | 

facilitate  the  painting  or  colouring  thereof.  June  1' 

„      13,463.  (,'adett  and  Shepherd.     See  under  II.         I 

[C.S.]  11,9.^5  (1901).  Gieve.    Non-actinie  lamp  for  the  ii 

of  photographers  in  the  dark  room.     June  18. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 

[A.]    12,.59j.  De    Kocco.     -Manufacture    of  matches,  ai 
compositions  therefor.     June  2. 
„      13,111.   Az.     Explosives.     June  9. 
„      13,348.  Hale  and   Hell.     Detonation  of  high  expl 
sives.     June  12. 
[C.S.]  6925   (1902).  Durham 
June  18. 
„      9380  (1902).  Render, 
ing.     June  11. 


Safety  blasting  cartridge 
Fuse  head  for  electric  blat 
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SPIRIT  (ALCOHOL),  DUTY-FREE. 

The  principle  of  concessions  in  regard  to  the  nse  of  spirit 
(alcohol)  having  heen  accepted  by  the  Government,  the  I 
Council  would  be  obliged  if  those  members  who  are  in- 
terested in  industries,  in  which  partially  or  wholly  duty-free 
spirit  would  be  of  advantage,  would  inform  the  Secretary 
in  what  way  the  power  to  use  spirit  duty-free  for  manu- 
facturing purposes  would  affect  their  industries,  giving,  as 
far  as  possible,  actual  instances  and  figures  : — 

L  As  facilitating  present  processes  (crystallising,  &c.). 

2.  As  rendering  possible  the  manufacture,  in  Great 
Britain,  of  products  which  the  duty  has  hitherto  prevented. 

3.  As  affecting  the  position  of  British  manufactures  in 
regard  to  foreign  competition. 

4.  As  to  the  branches  of  industry  which  the  duty  on 
alcohol  has  crippled  or  destroyed. 

The  Council  has  appointed  a  Committee,  consisting  of 
the  President,  Hon.  Treasurer,  Dr.  Squire,  Mr.  David 
Howard,  Mr.  A.  G.  Green,  Mr.  Walter  F.  Reid,  and 
Mr.  Thos.  Tyrer,  to  consider  and  report  on  this  question. 


fee  of  One  Guinea  in  addition  to  his  first  year's  subscription ; 
except  that  should  a  Member  who  has  paid  an  entrance  fee 
resign  and  subsequently  seek  re-election  the  Council  maj 
dispense  with  a  further  entrance  fee. 


THE  JOURNAL  OF  THE  SOCIETY. 

In  order  that  members  may  be  supplied  with  information 
at  as  early  a  date  as  possible,  the  Journal  is  now  issued 
twice  a  month,  and  contains  abstracts  of  French  and 
American,  as  well  as  British,  patents. 


MEMBERS  AND  THEIR  CONTRIBUTIONS. 

Every  Candidate  for  admission  as  a  Member  of  the 
Society  must  be  proposed  according  to  the  form  set  out  in 
Rule  36.  He  must  be  proposed  by  one  or  more  Members 
to  whom  he  is  known  personally.  The  proposal  form  must 
be  sent  duly  signed  to  the  General  Secretary,  who  shall  lay 
the  same  before  the  Council  at  its  next  Meeting.  If  the 
majority  of  the  Members  of  Council  present  are  in  favour 
of  his  election,  the  Candidate  shall  be  declared  duly  elected, 
and  his  name  shall  be  entered  in  the  Register  of  the  Society. 
At  whatever  period  of  the  year  a  new  Member  may  be 
elected,  he  shall  be  required  (unless  the  Council  shall  deter- 
mine otherwise)  to  pay  his  subscription  for  that  year ; 
having  done  which  he  shall  be  entitled  to  receive  all  the 
numbers  of  the  Society's  Journal  for  that  year. 

The  Nomination  Paper  must  take  the  following  form,  and 
may  be  obtained  from  the  General  Secretary,  or  from  any 
of  the  Secretaries  of  Local  Sections  : — 

Thb  Societt  op  Chbmicai  1NT)USTET. 

We,  the  undersigned  Membert  of  tlie  Society  of  Chemtcal  Industry, 
hereby  propose 

(Candidate's  Xayne  in  full) -.v; VA" ■  V * ' .' *, 

as  a  lit  and  proper  person  to  become  a  Member  of  the  Society. 

For     Namet     only    ofi  

Members  reeommend-  > 

ing  the  Candidate.      J 

And  I,  the  said  Candidate  for  Membership,  hereby  declare  that  if 
elected  I  mil  do  my  best  to  support  tlte  Society,  and  viil  observe 
its  Bye-laws. 

Signature  qf  Candidate 

Address  to  tchich  the  Candidate's  

wishes  the Sncietii'spublicafions  I 

to  be  sent,  and  which  is  to  be  {  

entered  inthe  Society's  Begisler.J 

Profession  or  Business  Occupation 

Date 

(Extract  from  Bye-latcs— Rules  27,  29.  and  SO.) 

Each  Member  shall  pay  an  annual  subscription  of 
Twenty-five  Shillings,  due  on  the  First  of  January  in  each 
year ;  except  that  any  Member  may  pay  a  life  composition 
tee  of  Twenty  Pounds  in  lieu  of  an  annual  subscription.  He 
shall  also  pay,  on  receipt  of  notice  of  election,  an  entrance 


COMMUNICATIONS. 

Authors  of  communications  read  before  the  Society,  oi 
any  of  its  Local  Sections,  are  requested  to  take  notice  thai 
under  Rule  43  of  the  Bye-laws  the  Society  has  the  right  ol 
priority  of  publication  for  three  months  of  all  such  papers 
Infringement  of  this  Bye-law  renders  papers  liable  to  bt 
rejected  by  the  Publication  Committee,  or  ordered  to  b« 
abstracted  for  the  Journal,  in  which  case  no  reprints  cai 
be  furnished  to  the  author. 


LIST  OF  SECTIONAL  COMJIITTEES. 

In  future,  the  list  of  Sectional  Committees  mil  appeal 
once  a  month  only,  in  the  second  number. 


TECHNOLEXICON. 

The  Verein  Deutscker  Ingenieure  has  undertaken  t( 
produce  a  reliable  technical  dictionary  in  three  language: 
— English,  French,  and  German — and  has  asked  this  Societi 
to  furnish  the  names  of  such  scientific  and  industrial  roei 
as  are  willing  to  supply  the  technical  expressions  of  thel 
own  special  branches  of  industry.  The  assistance  to  bi 
rendered  must  be  gratuitous,  as  otherwise  the  expens' 
would  be  prohibitive ;  but  no  money  is  asked  for  by  Ihi 
German  Society,  though  it  has  already  spent  considerabi 
sums  upon  the  work,  and  has  provided  an  editor.  Dr.  Haber 
Jansen,  of  Berlin,  with  a  staff,  to  collate  the  material 
supplied. 

The  Council  of  this  Society  agreed  to  co-operate  i 
the  work,  and  appointed  a  special  committee,  consist 
ing  of  the  President,  Hon.  Treasurer,  Drs.  Lewkowitscl 
Kohn,  Messel,  Redwood,  and  Squire,  and  ilessrs.  Beilb; 
Hehner,  Newlands,  Reid,  and  Watson  Smith  to  decid 
npon  the  form  of  co-operation.  It  has  been  determined  t 
select  one  or  more  representatives  for  each  class  of  th 
Journal  and  Patent  Literature ;  and  the  committee  no' 
asks  for  volunteers  to  undertake  a  class  or  division  of 
class.  To  those  who  intimate  their  wish  to  help,  fii 
particulars  of  the  plan  of  the  work,  with  instructions  ho 
to  proceed,  will  be  sent.  Offers  of  co-operation  should  \ 
addressed  to  the  General  Secretary. 


Si'st  Of  iHembrrS  eicctrli 

9th  JULY  1902. 


Adams,  O.  Gore,  School  of  Mines,  Stawell,  Vic,  Austral! 

Director. 
Fasnacht,   E.    A.,   Clayton  Mount,  Newton   Heath,  Ma 

Chester,  Technical  Chemist. 
Gamer,  A.  C.  C,  P.O.   Box  772,   Tacoma,  Wash,  U.S..' 

Chemist. 
Hall,  Geo.,   c,'o  M.  A.  Vantine  and  Co.,   Broadway  «i 

18th  Street,  New  York  City,  U.S.A.,  Chemist. 
Hardy.  G.  B.,  Belmont  Gold  Mine,  Cordova,  Ont.,  Carm"' 

Metallurgist. 
Hyde,  Austin  T.,  Box  365,  Rumford  Falls,  Maine,  U.S.- 

Chemical  Engineer. 
Kitchen,  Wm.  J.,  Port  Melbourne  North,  Vic,  Auslt»l 

Soap  and  Candle  Manufacturer. 
Pickard,  R.  H.,  Technical  School,  Blackburn,  Teacher  a 

Analyst. 
Smythe,   Dr.   J.    S.,  c/o    W.  Meadowcroft  and    Son,  U 

Regent  Street,  Blackburn,  Analytical  Chemist. 
I   Stevens,  M.  White,  Bedford  Villa,  Plymouth,  Chemist. 
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iiummerskill,  Wm.,  M.R.C.S.,   31,  John   Street,  Bedford 
j       Bow,  W.C.,  Ethyl  Chloride  Manufacturer. 

'rate,  Francis  G.  H.,  Inglewood,  Beckwith  Road,  Dulwich, 

S.E.,  Assistant  AnalyBt  (H.M.  Customs). 
Vardlaw,  Thos.    D.,   ,')2,   Beaty  Avenue,    Toronto,     Ont., 

Canada,  Dye  and  Chemical  Merchant, 
iahn,    Edw.,    117.    Sherwood    Avenue,    Syracuse,    N.Y., 
i       U.S.A.,  Chemist. 

CftangrsJ  of  ^tiDrt^ss. 


When  notifying  new  addresses,  members  are  requested  to 
rite  them  distinctly,  and  state  whether  they  are  temporary 
•  permanent.  Multiplication  of  addresses  is  also  to  be 
loided  as  tending  to  create  confusion.  When  sending 
ibscriptions,  the  use  of  the  form  attached  to  the  application 
)lp8  in  the  verification  of  addresses,  on  which  the  safe 
iUvery  of  the  Journal  depends. 


;xby,  G.  L.,  1/0  Philadelphia ;  c/o  The  Willard  Storage 
Battery  Co.,  49,  Wood  Street,  Cleveland,  Ohio,  U.S.A. 

oxam,  W.  Popplewell ;  Journals  to  c/o  Indigo  Im- 
provements Syndicate,  Dalsingh  Serai,  Tirhoot,  Bengal, 
India,  Research  Chemist. 

•amwell.  Major  E. ;  Journals  to  c/o  E.  Bramwell  and  Son, 
i     Chemical  Works,  St.  Helens,  Lancashire. 

iiatard.  Dr.  T.  M. ;  retain  Journals. 

'ichran,  Alf.,  l/o  Parsons  ;  559,  Madison  Street,  Brooklyn, 
\    N.Y.,  U.S.A. 

cher,  Paul,  l/o  Niagara  Falls;  c/o  The  Provident 
Chemical  Co.,  St.  Louis,  Mo.,  U.S.A. 

irvey,    C,  l/o   East   Ham ;    38,   Shakespeare   Crescent, 
\    Manor  Park,  E. 

If,    Hy.   C. ;    Journals   to   83,   Warren    Road,    Leyton, 

Essex. 

I-,  FitzHugh,  l/o  E.  Chicago  ;  c/o  The  Grasselli  Chemical 
Co.,  Cleveland,  Ohio,  U.S.A. 

jisner,  C.  B.,  l/o  London ;  San  Finx  Tin  Mines,  Ltd., 
Carril,  Spain. 

|thy,  Otto,  l/o  Philadelphia ;  May  wood,  N.  J.,  U.S.  A. 

Cann,  Owen,  l/o  London  ;  c/o  J.  Gilton  and  Co.,  Oriel 
Street,  Vanxhall  Road,  Liverpool. 

thewson,  E.  P.,  l/o  Montreal ;  Anaconda,  Mont.,  U.S.A. 

ale,  Dr.  P.  R.,  l/o  Merrimon  Avenue  ;  c/o  Asheville 
Printing  Co.,  3,  West  Court  Square,  Asheville,  N.C., 
U.S.A. 

"  rgar,  J.  J. ;  Journals  to  Waun  Villa,  Mount  Pleasant, 

Neath. 

LiU,  Dr.  Ph. ;  Journals  to  c/o  Farbwerke,  Meister,  Lucius 
f  und  Bruning,  Hochst  a/Main,  Germany. 

I  lip,  Arnold,  l/o  Bristol ;  Chemical  Laboratory,  H.M. 
Dockyard,  Portsmouth. 

1  e,  T.  H.,  temporary  address  till  end  of  Sept.,  c/o 
Dr.  A.  Jorgensen,  Frydensdalswej  30,  Copenhagen, 
v.,  Denmark. 

R  insou,  E.  B.,  l/o  Great  Clyde  Street;  Victoria  Oil 
Works,  Nitshill,  near  Glasgow. 

■  inson,  Jno.,  l;o  Beaconsfield  Road;  8,  Kaludah  Terrace, 
Albert  Road,  Widnes. 

■  h,  Francis  P.,  l/o  Now  York  ;  c/o  Percy  Tarbutt,  2.3,  St. 
f  Swithin's  Lane,  E.G. 

Soiau,  Wm.  H. ;  Journals  to  114,  Park  Road,  Newcastle- 
on-Tyne. 

M  iart,  Chas.  W.,  l/o  Youkers  ;  1068,  York  Street, 
Denver,  Colo.,  U.S.A.,  Mining  Engineer  and  Metal- 
lurgist. 

8t|iginan,  J.  Pim ;  retain  Journals  until  further  notice. 


Tanaka,   K.,  l/o  Fukugawa;   Matsuba  Hotel,  Kudansaka, 

uye  Tokio,  Japan. 
Wingate,    Hamilton    JL,   l/o  New    Zealand ;    Glentborpe, 

Cotham  Grove,  Bristol. 
Wood,    .los.    T.,    l/o    West   Bridgford ;     62,   Park    Road, 

Nottingham. 


Slnmial  »§ennal  iHwti'ng:. 


LIST  OF  COUNCIL  (1902—1903). 

President : 
Ivan  Levinstein. 

Vice-Presidents : 


Prof.  C.  F.  Chandler,   D.Sc, 

M.D.,  Ph.D.,  LL.D. 
Dr.  John  Clark. 
Prof.  G.  G.  Henderson,  D.Sc. 
E.  Gi"ant  Hooper. 
Dr.  R.  Messel. 
J.  M.  C.  Paton. 


Dr.  F.  B.  Power. 

Sir   Wm.   Ramsav,    K.C.B., 

D.Sc.  J.L.D.,  F.R.S. 
Dr.  Boverton  Redwood. 
Walter  F.  Reid. 
Dr.  Jos.  W.  Swan,  F.R.S. 
Thos.  Tyrer. 


Ordinary  Members  of  Council: 


E.  A.  Brotherton,  M.P. 
Eustace  Carey. 
Dr.  Edw.  Divers,  F.E.S. 
Thos.  Fairley. 
Dr.  J.  Grossmann. 
Piof.  W.  R.  E.  Hodgkinson, 
Ph.D. 


David  Howard. 

Dr.  J.  Lewkowitsch. 

N.  H.  Martin. 

Prof.  E.  J.  Mills,  D.Sc,  F.R.S. 

Max  Muspratt. 
Frank  Scudder. 


Prof.  W.  R.  Lang. 
F.  H.  Tate. 
Walter  F.  Reid. 
Ivan  Levinstein. 
W.  L.  Rennoldson. 
Dr.  V.  Coblentz. 
L.  Archbutt. 

T.  L.  Patterson. 
Jas.  £.  Bedford. 


Sectional  Chairmen  and  Secretaries, 
Ca.vadian. 

I         Alfred  Burton. 


Liverpool. 

I        Dr.  T.  Lewis  Bailey. 
London. 

1        A.  E.  Ling. 
Manohesiee. 

1         J.  Carter  Bell. 
Newcastle. 

I         F.  C.  GaiTett. 
New  Yoek. 

I        Dr.  H.  Schweitzer. 

NOTTINQHAM. 

I         J.  T.  Wood. 


Scottish. 

I         Dr.  Thos.  Gray. 

YOKKSHIEE. 

I         Prof.  H.  R.  Procter. 

Honorary  Treasurer: 
Samuel  Hall,  East  London  Soapworks,  Bow,  E. 

Bonorary  Foreign  Secretary : 
Dr.  Ludwig  Uoud,  F.R.S. 

General  Secretary : 
Charles  G.  Cresswell. 

Offices: 
Palace  Chambers,  9,  Bridge  Street,  Westminster,  S.W. 

Telegraphic  Address : 
59.  Palatable,  London. 

REPORT  OF  COUNCIL. 

The  nmnber  of  members  on  the  register  is  now  3,794,  as 
compared  with  3,635  at  the  last  Annua)  Meeting.  During 
the  year,  340  new  members  have  been  elected,  as  compared 
with  335  last  year;  and  the  losses  have  been  181,  as 
against  159. 

There  have  been  29  deaths,  as  compared  with  34  last  year, 
viz. : — Hugh  Barclay,  J.  H.  Beckett,  Dr.  R.  Bindschedler, 
Henry  Bird,  W.  T.  Case,  Thos.  Cotterill,  Wm.  Crowder, 
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«ir  T  Henrv  GUbert,  F.E.S.,  John  Glover,  Thos.  Glover, 
^"^  Ti  !,^^^^  M  Hatschek.  Jos.  Hudson,  Robt.  Irvine, 
Jas    Hartford,  M^Hatsc^heK.^0  W.   McKiUop,  W.  Ivison 

Mactdam!  Vm.Marlindale,  Morgan  Mooney,  Dr.  G  Harris 
Alacaciam,  »  J.  H.  E.  Patereon,  Prof.  M.  Perkins, 

w'sb^pS,  L  SieboM,  Henry  Tate,  T.  S.  Tait,  and  Thos. 

^The'foUowing  table  gives  the  average  number  of  pages 
inThe  montw/jonma!  the  membership,  and  the  mcome 
for  each  year  of  the  Society's  existence  :— 


Tear. 


JJo.  of  Paces 

in  Monthly 

Journal. 


July 

1881 

1882 

1883 

188* 

1885 

18SG 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 


61  (First  Proc.) 
43 
47 
56 
65 
57 
71 
7* 
88 
100 


91 

104 

91 

78 

89 

101 

98 


Membership. 


107 


297 
1,140 
1,390 
1,809 
2.090 
2,271 
2.302 
2.395 
2,445 
2,595 
2.697 
2,782 
2,784 
2,828 
2,895 
2,971 
■     3,037 
3.185 
3,312 
3,459 
3,635 


The  Hon.  Treasurer  will  submit  his  financial  statement 
,,hich  appeared  in  the  issue  of  the  Society's  Journal  for 

'T:  Janu'aTv';  the  Council  acceded  to  the  application  of 
32  members  and  21  candidates  for  membership,  re.  ding 
hfthe  Dominion  of  Canada,  to  form  a  "  Canadian  hect  on 
^f  the  Society.  Prof.  VV.  R.  Lang,  of  the  Lmvers.ty  of 
Toronto,  was  subsequently  elected  Chairman,  with  Mr-  Alfred 
Burton  Hon.  Local  Secretary.  Two  meetings  of  the  new 
SecTon  have  already  been  held,  and  the  papers  read  printed 

'"xhe'^Medalhas   this    year    been  awarded   to    our   late 
President,  Dr.  Jos.  W.  Sw'an,  M.A.,  F.R.S.,  for  conspicuous   j 
services  rendered  to  apphed  science.  ,„„p,her 

During  the  past  session,  110  original  papers,  together 
with  dTcisions^  have  appeared  in  the  J"-.-'' - --P^^-^, 
with  80  last  year.  The  Hurter  Memorial  L«'=«"r«  was 
delivered  on  Oct.  30ih,  1901,  at  Liverpool,  by  Sir  Wm. 
Abney!  F.R.S..  the   subject   being  the   "Photography   of 

*^°in"  October,  the  Publication  Committee  having  con- 
sidered the  matter  at  the  suggestion  of  the  Pres.denl^^ . 
was  decided  to  issue  the  Journal  twice  a  month  after 
Tan  1st  1902,  and  to  insert  abstracts  of  French  and  United 
Stotes  pa  ents  A  new  arrangement  with  Messrs.  Eyre  and 
Sswoode  in  consequence  became  necessary,  and  this 
;'a:?oncluded  in  December  last,  the  P"b>.cat.on  bemg  made 
on  a  new  basis.  This  agreement,  as  far  as  the  »oc'f  J  '» 
concer^rd,  is  for  a  period  ot  10  years,  but  ,s  terminable  by 
the  Contractors  at  the  end  of  three  or  seven  years  on  six 

""  Tt' J^u'rai  has  been  issued  twice  a  month  since  the 
i,„illnina.  nf  the  vear.  This  requires  two  meetings  of  the 
SS^Co^m^u:;  to  be  he%  each  -"th-d  under 
these  circumstances  it  was  considered  advisable  that  the 
Editorial  Sub-Committee  should  cease  to  exist  as  such  ;  and 
ti^e  "hanks  ot  the  Society  are  due  to  these  gentlemen  for 
[heir  labours,  to  which  the  increased  efficiency  of  the  Journal 

is  in  a  great  measure  due.  ,     t.  ui-     ^™  ^',^n, 

Arrangements  have  been  made  by  the  Pnbhcahon  Com- 
mittee whereby  the  next  Decennial  Index  (  f  f  "l^"^)  f  *^^ 
be  made  by  the  editor  and  indexer,  with  the  aid  of  an 
advUorv  committee.  Experience  has  shown  how  the  work 
^lyl7.7f^Siei,  and  the  Council  expects  that  the  Index 
wiU  be  in  type  by  the  end  of  1906. 


In  January,  the  Joint  Committee  ot  this  Society  and  the 
Society  of  PubUc  Analysis,  to  which  reference  was  made 
in  the  last  report  of  Council,  presented  their  report  "  On 
the  Detection  and  Approximate  Estimation  of  Minute 
Quantities  of  Arsenic  in  Beer,  Brewing  Materials,  FoodstuSs, 
and  Fuels."  This  report  was  accepted  and  ordered  to  be 
printed  and  the  Council  has  since  deputed  the  Chaiiman 
of  that  committee,  Mr.  Otto  Hehner,  to  give  evidence  before 
the  Koyal  Commission  on  Arsenical  Poisoning. 

In  October,  the  Council  generally  approved  resolu- 
tions on  the  Reform  of  the  Patent  Law,  passed  by  the 
Associated  Chambers  of  Commerce  at  their  Nottingham 
meeting,  held  on  Sept.  3rd,  1901,  and  appointed  delegates 
to  support  a  deputation  which  was  about  to  wait  on  the 
President  of  the  Board  ot  Trade. 

In  February,  the  Government  brought  iu  a  Patent  Law 
Amendment  Bill,  based  on  the  majority  report  of  Sir  Edward 
Fry's  committee.  The  President  thereupon  prepared  a 
report  dealing  with  the  second  clause,  viz.,  thai  relating  to 
compulsory  licenses.  This  report  was  received  by  the 
Council,  and  ordered  to  be  printed  in  the  Journal. 

The  Council  then  appointed  a  committee  to  draw  up  a 
statement  of  objections  to  the  Bill,  to  form  the  basis  of  a 
memorial  to  the  Board  of  Trade.  On  March  18th,  thi- 
memorial.  setting  forth  the  objections  to  clause  2  of  th. 
Bill  which  deals  with  compulsory  licenses,  was  sent  in  t^ 
the  Board  of  Trade,  and  on  March  20th,  was  followed  by 
deputation  from  fourteen  Chambers  of  Commerce,  mn- 
associations,  including  this  Society,  three  trades  uuiod- 
and  six  individual  firms,  accompanied  by  twentyniui 
i  members  of  Parliament.  The  deputation  strongly  urgf^ 
the  inclusion  of  a  clause  in  the  Patent  Law  AmenduwL 
Bill  which  should  provide  for  the  effective  and  bona  fid, 
working  in  this  country  of  English  Patents  held  bj 
foreign  patentees. 

In  his  reply  the  President  of  the  Board  of  Trade  m< 
that  he  understood  that,  instead  of  compulsory  licenses 
it  was  the  desire  of  the  deputation  to  substitute  compulsor 
working  under  a  penalty  of  revocation,  and  that  the  ma 
chinery  provided  in  the  Bill  for  obtaining  a  conipuUor 
license  was  considered  too  complicated.  He  saw  difficullie 
in  accepting  compulsory  working,  but  promised  to  give  i 
careful  consideration,  and  he  agreed  to  introduce  words  int 
clause  2,  making  it  clear  that  the  refusal  of  a  forei- 
patentee  to  work  his  patent  in  this  country  would  be  amo; 
the  grounds  on  which  an  application  for  a  compulsor 
license  would  properly  be  made.  If  no  compromise  cod; 
be  arranged,  then  he  thought  it  better  to  pass  clause  1  t 
which  no  objection  was  taken, and  leave  clause  2  forturtli. 
discussion,  and  possibly  a  further  measure. 

In  pursuance  of  a  resolution  passed  by  the  Liverpw 
Section  the  Council  has  informed  the  Associated  Chambei 
of  Commerce  of  its  wiUingness  to  take  part  m  any  mow 
ment  to  further  the  passage  of  the  Canal  Traffic  Bill,u< 
in  response  to  a  suggestion  from  the  Chambers,  has  wntif 
to  the  Board  of  Trade  in  support  of  the  views  expressed  6 
the  recent  deputation. 

The  question  of  concessions  in  regard  to  the  use  of  spir 
having  become  pressing,  a  notice  has  been  mserted  in  U 
Journal  asking  those  members,  to  whose  mdustnesdaq 
free  spirit  would  be  of  advantage,  to  communicate  witbU 
Secretary.  Meanwhile,  the  Council  is  affording  JTCi 
information  to  those  members  of  Parliament  who  to^ 
taken  up  the  question,  and  has  appointed  a  commitW  i 
act  alone  or  in  association  with  other  bodies,  and  to  ni»  c 
the  attention  of  the  Government  this  long-felt  want  of  U 
chemical  industries.  As  alcohol  is  an  essential  item  in  u 
manufacture  of  certain  modem  nitro-explosives.  the  quern, 
has  b-een  taken  up  by  the  Explosives  Committee  ard 
Committee  on  the  Finance  Bill,  on  June  H'h,  the  foUo.u 
clause  was  accepted  by  the  Government,  and  added  |o  I, 
provisions  of  the  Bill  :  — 

"  (11  Wherein  the  case  of  anv  a«  or  manufacture  cOT 
on  bv  any  person  in  which  the  use  of  spirits  is  required, 
shall  be  proved  to  the  satisfaction  of  the  Comm.ss.oM« 
Inland  Revenue  that  the  use  of  !"«'bylated  spm^  » 
suitable  or  detrimental  they  may,  if  they  thmk  fit,  aoftor 
that  person  to  receive  spirits  without  payment  of  m] 
use  in  the  art   or  manufacture,  and  for  no      her  pntpo 
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jjnd  the  spirits  so  used  shall  be  exempt  frum  duty.  (2) 
The  authority  shall  only  be  granted  subject  to  a  compliance 
ivith  such  regulations  as  the  Commissioners  may  require 
he  applicant  to  observe  for  the  security  of  the  revenue,  and 
ipon  condition  that  he  will,  to  the  satisfaction  of  the  Com- 
nissioners,  if  so  required  by  them,  render  the  spirits  un- 
,iotable  before  and  during  use,  and  will  from  time  to  time 
lay  any  expenses  that  may  be  incurred  in  placin;;  an  officer 
n  charge  of  his  premises.  (3)  If  any  person  so  autho- 
•ised  shall  not  comply  with  any  regulation  which  he  is 
equired  to  observe,  he  shall,  in  addition  to  any  other  fine 
ir  liability,  incur  a  fine  of  50/." 

The  thanks  of  the  Society  are  due  to  Mr.  Tyrer  for  his 
■easeless  efforts,  during  the  last  12  years,  to  obtain  facilities 
a  regard  to  the  use  of  spirit. 

,  A  committee  has  been  appointed  to  consider  what  action 
■hould  be  taken  in  regard  to  supporting  the  movement  in 
avour  of  appointing  a  Minister  of  Commerce  and  Industry. 

In  October,  the  Council  informed  the  Board  of  Trade 
hat  the  increased  duties  proposed  under  the  new  German 
iriff  to  be  levied  on  copper  sulphate,  ammonium  carbonate, 
hosphoruB,  paints,  varnishes,  and  india-rubber  must  in- 
vitably  prejudice  those  British  industries. 

Members  of  the  Council  attended  the  opening,  by  the 
'rince  and  Princess  of  Wales,  of  the  National  Physical 
.aboratory  at  Bushy  House,  Teddington,  the  celebration 
f  the  Jubilee  of  Owens  College,  Manchester,  and  the 
pening  of  the  Sir  John  Cass  Technical  Institute. 

An  invitation  will  be  laid  before  this  meeting  from  the 

orkshire  Section  to  meet  in  Bradford,  in  1903,  which  the 
i'ouncil  trusts  vnll  receive  favourable  consideration.  An 
iivitation  has  also  been  received  from  the  New  York 
lection  to  hold   the  Annual  General  Meeting   of    1904  in 

lat  city. 
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EDUCA.TION  AND  LEGISLATION:  THEIR 
_j  INFLUENCE  ON  TRADE 

1]  AND  INDUSTRY. 

Bj  It  was  the  opinion  of  Cobden  and  others,  half  a  century 
'ince,  that  this  country's  destiny  was  to  become  the  work- 
op  and  emporium  of  the  world  ;  that  we  should  supply  it 
,  th  all  kinds  of  manufactures,  and  take  in  exchange  the 
odstutfs  needed  for  our  ever-increasing  population. 
It  was,  of  course,  expected  that  the  cultivation  of  grain 
^  Great  Britain  would  decrease,  and  that  the  agricultural 
bourers  would  find  employment  in  the  factories.  Under 
e  new  policy,  we  did  become  the  workshop  of  the  world, 
id  our  industries  expanded  in  a  manner  never  dreamed 
by  the  most  sanguine  Free  Trader.  Fortunes  were 
|ade  with  comparative  ease,  and  immense  wealth  was 
Icumulated.  Capitalists  could  not  even  find  sufficient 
itlets  for  money  at  home,  and  invested  largely  abroad. 
e  draw   at   present    50    million    pounds   sterling   yearly 

!one  as  interest  on  capital  invested  abroad,  which  is 
timated  at  1,500  millions  sterling.  With  such  pros- 
rity,  and  such  a  plethora  of  wealth,  many  of  us  find  it 
llficult  to  realise  that  as  a  manufacturing  nation  the 
'emier  position  so  long  held  by  us  has  been  very  seriously 
ected,  if  not  lost,  and  that  in  the  phase  of  industrial 
irfare  on  which  we  are  now  entering,  it  will  be  a  hard 
uggle  for  us  to  retain  our  position. 

Of  the  increasing  growth  of  foreign  industry  and  trade 
eryone  is  aware ;  bui  prominent  British  statesmen  com- 
rt  us  by  the  assurance  that  this  increasing  prosperity  of 
reign  countries  is  all  to  our  advantage.  If,  indeed,  we 
uld  regard  ourselves  as  the  exclusive  producers  of  articles 
lich  the  foreigner  is  forced  to  purchase  from  us,  this 
■ory  might  hold  water,  for  with  his  increasing  prosperity 
would  become  at  once  a  larger  and  a  safer  customer  of 
r  own.  But  is  it  not  obvious  that  our  former  customers 
i  becoming  our  competitors  in  a  continually  increasing 

igree,  and  are  producing  the  same  articles  that  we  do,  in 
ireasing  quantities,  and  often  of  a  quality  equal  to  if  not 
perior  to  our  own  ?  Pleasing  but  illusory  theories  of  the 
dd  we  have  quoted,  advanced  by  prominent  men  on  the 


one  hand,  and  confidence  in  our  own  great  wealth,  accumu- 
lated in  times  past,  on  the  other,  strengthened  by  an  occasional 
good,  or  apparently  good  year,  have  induced  a  dangerous 
indifference  to  the  improvement  of  our  educational  methods 
and  to  reform  of  legislation  affecting  our  industry  and 
commerce. 

Experts  point  to  the  statistics  of  increase  in  our  trade  ; 
but  about  two-thirds  of  our  food  is  imported,  and  as  our 
population  increases  by  about  .350,000  persons  yearly,  the 
import  of  food,  and  our  payments  for  this  foreign  supply, 
are  bound  to  increase.  We  are  bound,  therefore,  to 
increase  the  value  of  our  exports.  Our  very  existence 
depends  upon  our  foreign  trade.  Let  us  now  examine,  by 
means  of  a  few  figures,  whether  the  increase  in  the  last 
few  years  can  be  regarded  as  satisfactory — whether  we 
are  really  doing  as  well  as  we  are  made  to  believe. 

In  the  year  1890,  our  total  exports  amounted  to  828 
millions  sterling.  The  average  amount  of  our  exports  during 
the  decade  1891 — 1900  was  only  300  millions  sterling.  In 
other  words,  we  have,  during  the  decade  1891 — 1900, 
exported  280  millions  sterhng  less  than  we  should  have  done, 
if  the  figures  of  1890  had  been  maintained.  The  total  value 
of  imports  and  exports  of  British,  foreign,  and  colonial 
produce  for  1890  was,  in  round  figures,  749  millions  sterling; 
the  average  value  for  the  decade  1891 — 1900  was  only 
747  millions  sterling,  with  a  total  of  about  20  millions  less 
than  the  figure  that  would  have  been  reached  if  the  figures 
for  1890  had  been  maintained.  The  tofcil  value  of  imports 
and  exports  per  head  of  population  in  1890  was  19/.  19s.  7rf. ; 
the  average  for  the  10  years  succeeding  was  18/.  19».  6rf.  per 
head.  Is  this  progress  ?  Instead  of  an  expansion  of  our 
foreign  trade,  there  has  been  an  actual  contraction,  which 
will  appear  the  more  striking  when  we  remember  that  our 
decade  includes  the  record  year  of  1900,  with  the  largest 
total  of  exports  and  imports  ever  known,  when  prices 
were  inflated,  and  cotton,  iron,  and  coal,  and  articles 
produced  from  them,  increased  in  value  30 — 50  per  cent.* 

Of  the  280  millions  sterling  loss  in  exports  in  the  decade 
mentioned,  102  millions  sterling  is  accounted  for  by  a 
decrease  in  exports  of  textiles.  Whilst  formerly  we  worked 
up  about  three-quarters  of  the  world's  production  of  raw 
cotton,  our  competitors  are  now  using  about  two-thirds 
of  the  total  cotton  crop.  Again,  during  the  last  20  years, 
the  Bradford  textile  industry  has  decreased  by  15  per  cent, 
(according  to  Mr.  E.  Wollmer),  whilst  the  imports  of  woollen 
goods  manufactured  abroad  have  increased  by  20  per  cent. 

According  to  the  most  recent  German  trade  statistics, 
the  total  .annual  value  of  goods  of  all  classes,  from  the 
raw  material  to  the  finished  article,  in  the  cotton  trade  in 
Germany,  amounted  to  40  millions  sterling,  out  of  a  total 
foreign  and  colonial  trade  valued  at  540  millions  sterling. 
Her  external  trade  in  cotton  goods  has  doubled  during 
the  last  decade  ;  during  the  last  half -century  her  home 
consumption  of  cotton  goods  has  increased  more  than 
tenfold.  The  profit  from  the  manufacture  of  cotton  goods 
seems,  moreover,  to  be  considerable.  The  value  of  the 
exports  alone  of  cotton  goods  exceeds  the  value  of  the 
whole  of  the  imported  cotton  by  about  50  per  cent.-f 

I  do  not  propose  to  compare  the  industrial  and  com- 
mercial position  of  America  with  our  own.  America  has 
already  won  the  race  for  industrial  supremacy,  and  her 
position  is,  so  far  as  can  be  seen,  absolutely  secure.  Her 
natural  wealth  is  greater  than  ours  ;  she  has  abundance  of 
such  commodities  as  coal,  iron,  cotton,  &c. ;  her  population 
is  larger,  and  though  constantly  increased  by  immigrants, 
she  is  able  to  feed  all  these  new  producers  and  consumers 
without  requiring  supplies  of  foodstuffs  from  without. 

With  Germany  the  case  is  different.  Germany  depends, 
like  ourselves,  on  foreign  food  supply,  but  our  natural 
resources  are  for  the  most  part  superior  to  hers.  We  have 
in  this  country  the  best  geographical  position  in  Europe,  an 
abundance  of  capital  and  of  many  of  the  more  important 
raw  materials,  a  temperate  climate,  a  strong  and  healthy 


*  According  to  the  Statist,  47  raillions  sterling  of  our  export  in 
1900  are  accounted  for  by  an  increase  of  prices,  and  only  3,400,000?. 
are  due  to  increase  in  the  quantities,  taking  189S  as  a  stand.ard. 
Again,  owinf;  to  higher  prices,  we  paid  61  millions  sterling  more 
for  our  imports  in  laOO  than  we  shoiild  have  done  had  the  prices  of 
1898  prevailed. 
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population,  full  of  grit  and  enterprise  ;  yet  there  are  forces 
at  work  in  Germany  which  gravely  threaten  our  position. 

Let  ns  not  be  deeeired  by  the  recent  commercial  crisis 
through  which  Germany  has  passed.  It  was  produced  in 
the  first  instance  by  over-production ;  second]}-,  by  a  number 
of  gambling  bankers  who  took  advantage  of  German 
industrial  prosperity  to  turn  not  only  unsuccessful  but 
actually  fictitious  concerns  into  companies  at  prices  unknown 
even  in  England.  But  the  crisis  is  now  passing  away,  and 
the  expansion  of  German  industry  and  trade  in  some 
important  branches  is  continuing.  Let  us  compare,*  as  we 
did  in  our  ovm  case,  trade  statistics  for  1890  with  the 
corresponding  averages  for  the  decade  1891 — 1900.  In 
1890  the  total  of  exports,  exclusive  of  transit  goods  and 
precious  metals,  amounted  to  3,409  million  marks;  the 
average  for  1891 — 1900  was  3,688  million  marks  —  an 
increase  of  279  millions.  In  1890  the  total  of  exports  and 
imports  was  7,681  million  marks;  the  average  for  the 
decade  1891 — 1900  was  8,486  million  marks — an  increase  | 
of  805  millions.  | 

Thus,  whilst  we  went  back  during  the  10  years  1890 — 
1900,  Germany  went  forward  during  the  same  period. 
That  her  progress  was  due  in  part  to  superior  education 
must  be  admitted,  but  not  to  education  alone,  for  Germany 
was  better  educated  than  this  country  fifty  or  sixty  years 
ago,  when  she  was  not  eveu  thought  of  as  a  possible  rival. 
The  following  seem  to  me  to  be  the  chief  factors  that  are 
making  for  Germany's  advance  in  industry  and  commerce  :— 

1.  Superior  economy,  thoroughness,  attention  to  detail. 

2.  The  possession  of  a  far  larger  number  of  thoroughly 
and  systematically  trained  men  than  any  other  country  (I 
do  not  mean  of  men  only  trained  technically,  but  with  a 
thorough  general  training). 

3.  A  close  alliance  of  legislation  and  of  science  with  the 
interests  of  trade  and  industry — a  result  no  doubt  indirectly 
due  to  the  high  average  of  general  education  and  training. 

4.  A  national  system  of  railways  and  canals,  with  a  scale 
of  internal  and  external  freights  averaging  less  than  one- 
third  of  our  own. 

5.  Cheaper  skilled  labour,  with  longer  hours  than  ours.        1 

6.  A  large  supply  of  unskilled  labourers  trained  to  habits  ] 
of  punctuality  and  discipline  through  a  system  of  universal 
military  service. 

7.  Protective  tariffs. 

8.  A  system  of  patent  laws  which  takes  the  interests  of 
the  public  as  well  as  those  of  the  inventor  into 
consideration. 

These  are  Germany's  weapons  to-day.  How  are  we  to 
defend  ourselves  ?  Shall  we  rest  content  as  we  are,  or 
bestir  ourselves  and  awake  to  the  irresistible  fact  that 
continued  apathy  and  indifference  mean  ruin  to  our  national 
position. 

Four  measures  seem  to  me  to  require  our  immediate 
attention: — 

L  The  appointment  of  a  competent  and  expert  minister 
of  commerce. 

II.  The  nationalisation  and  extension  of  our  canals  and 
waterways. 

III.  A  measure  for  greatly  extending  and  improving  our 
secondary  education. 

IV.  A  sensible  reform  of  our  patent  laws. 

I.  Appointment  of  a  Minister  of  Commebce. 

Under  our  present  system,  questions  of  the  highest 
commercial  importance  receive  but  scant  attention  either 
from  the  Board  of  Trade  or  the  House  of  Commons. 
Parliament  is  indifferent  because  it  is  largely  constituted  of 
lawyers  and  of  men  who,  having  been  fortunate  in  the 
choice  of  a  father,  disdain  anything  appertaining  to  trade 
or  commerce.  They  regard  the  House  as  a  first-class  club 
where  one  meets  good  society ;  and  without  the  most 
strenuous  efforts  from  the  outside,  it  is  difficult  to  get  the 
House  to  consider  any  commercial  question  of  national  im- 
portance. The  Board  of  Trade  consists  of  a  number  of  dis- 
tinguished officials,  often  overworked  with  routine,  and  hence 


by  no  means  anxious  for  changes  which  mean  more  work 
still.  The  appointment  of  a  Minister  of  Commerce,  able  to 
command  the  attention  of  the  House  and  to  organise  his  owe 
department,  selected  especially  on  account  of  an  intimate 
knowledge  of  commercial  affairs,  would  be  an  immense 
boon  to  the  country. 

II.  The  Question  of  Freights. 

The  question  of  cheap  freights  deserves  our  closest  and 
most  continuous  attention.  Successful  commerce  and  the 
establishment  and  opening  out  of  new  industries  often 
depend  on  it.  Government  control  of  railways  and  canals 
intelligently  exercised,  has  been  of  immense  value  to 
German  commerce.  The  constant  development  of  traffic 
facilities  on  the  combined  network  of  railways  and  c:>nals 
with  a  system  of  extemely  low  rates,  has  done  more  for  tht 
development  of  the  mineral  resources  of  Germany,  and  fci 
the  establishment  and  expansion  of  her  trade  in  lieavi 
chemicals  and  in  other  bulky,  heavy,  and  low-priced  articles 
than  even  education. 

"  The  change  in  Prussia,"  says  a  recent  writer,*  "  from 
private  to  State  lines  was  not  brought  about  only  by  politics 
and  strategic  reasons,  but  also  by  the  conviction  that  thi 
nationalisation  of  railways  was  to  assist  future  comm'^rcia 
and  industrial  expansion.  The  result  of  the  policy  has,  it 
conjunction  with  other  economic  factors,  indeed  exercisec 
extraordinary  influence  in  assisting  the  expansion  of  cOBi 
merce  and  industries.  ... 

"  The  State  system  has  also  brought  about  other  advan- 
tages, such  as  the  construction  of  lines  for  developiuf 
certain  districts,  which  in  themselves  would  be  unremunera 
tive,  and  the  direct  assistance  often  given  by  exceptioualli 
low  freights  to  certain  branches  of  commerce,  industry,  ant 
agriculture.  In  some  cases,  a  system  of  combined  lo» 
'  exceptional  rates  '  by  the  State  railway  and  by  special  lioei 
of  steamer  companies  has  been  established  to  foreigi 
countries  under  which  new  and  extending  markets  hav 
been  opened  up  for  the  benefit  of  the  export  trade  of  tli 
Empire." 

In  this  country  the  rates  charged  by  our  railwa}-  com 

panies  handicap  our  heavy  trades  severely.     In  many  case 

they  are  simply  prohibitive  ;  and  the  railway  companie; 

no  less  thau  the  traders,  suffer  from  railway  charges  wlricl 

j   render  traffic  impossible.      The  question  of  railway  rate 

was  brought  prominently  before  the  Liverpool  Section  )a< 

year  in  a  very  able  paper  by  Mr.  Max  Muspratt,  and  in  tb 

I   discussion  which  followed  it.     The  question  of  canals  hi 

been  dealt  with  even  more  recently  by  Mr.  Arthur  Carey. 

'        I  personally  fe.ar  that  mere  remonstrance  with  the  rai 

way  companies  will  do  little,  except  in  the  few  cases  whei 

their  high  rates   are    not  only  high,  but  inconsistent,  an 

demonstrably  due  to  sheer  ignorance. 

Our  railway  companies  are  over-capitalised,  their  coi 
struction  has  been  most  costly,  and  their  working  expeoM 
are  much  greater  than  those,  for  example,  of  Prussia.  The 
have,  it  is  true,  a  good  deal  to  learn  from  America  in  ll 
haulage  and  handhng  of  goods,  but  even  after  they  h»' 
learnt  all  that  there  is  to  be  learnt,  I  fear  we  are  doomi 
to  higher  railway  rates  than  those  of  Germany  and  tl 
United  States.  With  regard  to  our  canals,  however,  ' 
are  in  an  entirely  different  position,  and  here  reform  lii 
within  the  range  of  practical  politics. 

The  question  of  improving  our  water  conveyance  bi 
been  for  some  time  before  the  public.  I  trust  that  oi 
Society  will  continue  to  press  its  importance  on  the  prop 
authorities,  and  further  support  the  Associated  Cliambi' 
of  Commerce  in  any  movement  to  advance  the  passage ' 
the  Capal  Traffic  Hill.  For  years  we  have  done  nothin 
or  worse  than  nothing,  with  our  4,000  miles  of  canals, 
large  part  of  them  has  been  bought  up  by  railway  coi 
panies,  fl  ho  have  let  them  become  antiquated  or  go  to  nil 
Abroad  it  is  another  story. 

In  France  over  400  miles  of  new  canals  and  nearly  5' 
miles  of  new  river  navigation  have  been  opened  since  18f 
Her  internal  waterways  have  now  a  length  of  nearly  7,0 
miles,  and  her  water  traffic  increased  from   1873  to  1897 


•  Therft  has  boen,  since  1897,  some  change  in  the  preparation  of 
the  staiistical  tables.  l>ut  it  does  not  substantially  affect  our 
comparison. 


•"The  German  Empire  of  To-day,"  by 
1902,  pp.  17(i,  177,  179. 


"  Veritas."    Longnu 
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Il40  per  cent.     Belgium  has  expended  not  less  than  10 
'million  pounds  on  the  extension  of  her  canals  since  1860. 

Prassia  spent,  between  1890  and  1899,  more  than  21 
'uiliion  pounds  on  waterways,  of  which  she  has  now  nearly 
i),000  miles. 

In  the  New  York  Commerce  Commission  Report  for  last 

fear,  it  was  stated  that  "  preceding  the  opening  of  the  Erie 

I!aoal,  the  cost  of  moving  a  ton  of  freight  from  Buffalo  to 

\lbany   was   100  dols.,  which  fell  immediately  to   10  dols. 

'ipon  the  opening  of  the  canal.     During  the  present  year 

|he  cost  of   moving  freight   on  the  canal  from   Buffalo  to 

I^Tew  York  has  not  exceeded,  on  an  average,  one  dollar,  or 

lis.,  per  ton.     The  distance  from  Buffalo  to  Xew  York,  viS, 

ihe  Erie  Canal,  is  a  full  500  miles." 

Mr.   Kenric    B.    Murray,  the    Secretary  of   the  London 

luimber  of  Commerce,  says  : — 

'  The  country  which  invented  and  applied   steam  as  a 

jueans  of  transport  disposes  of  probably  the  dearest  system 

'  f  land-carriage  in  the  world.     We,  who  built  some  of  the 

'arliest  canals,  have  hardly  any   practicable  inland   water 

avigation  at  our  disposal.     European   .States,  on  the  con- 

■iry,  are  devoting   millions   of    money    annually   to    the 

^truction  of  canals  and  canalised  rivers,  with  the  result 

t   it   costs  less  to-day   to  bring   sugar   from    Hungary, 

it'iisands  of  miles  across  Europe,  to  London,  than  to  carry 

ic   same   sugar   on   our   own   railways   from   London    to 

jlaachester. 

[  It  may  be  stated  here  that  for  bulky  goods  the  charge  in 

i'rusfiia  is  about  one-fifth  of  a  penny  per  mile  per  ton.     The 
3st  of  carriage  from  JIanchester  to   Liverpool  for  certain 
itermediate   organic    products    (e.;/.,   naphthol,  naphthyl- 
mine)    in    5-tou   lots   is,  by   water,  8^.,  and    by  railway, 
■(.  -id.     The  distance  from  Manchester  to  Liverpool  is  not 
uch  above  30  miles.     The  same  goods  can  be  carried  from 
amburg  to  Berlin,  a  distance  of  1 74  miles,  at  4s.  a  ton.     The 
erhn  chemical  manufacturer,  for  instance,  can  buy  nitrate 
soda,  one  of  the  most  important  raw  materials  in  organic 
janufacturingchemistry,  much  cheaper  than  the  Manchester 
tanufacturer,  not  only   because  the  price  in   Hamburg  is 
j^nerally  lower  than  it  is  here,  but  because  the  freight  from 
camburg  to  Berlin  is  only  half  the  freight  from  Liverpool 
Mauchester,  although  the  distance  is  nearly  six  times  as 
'  .it.    Now   let   us   consider   for   one   moment  what   that 
uns.     A  chemical  manufactory,  not  of  particularly  large 

|''e,  may  easily  have  a  trafSc,  to  and  fro,  of  30,000  tons  per 
lum.  A  difference  in  freight  of  only  Is.  per  ton  means 
it  a  difference  of  1,500/.  a  year.  Thus  it  comes  about 
It  a  manufacturer  at  Berlin,  nearly  180  miles  from  the 
irest  port,  with  wages  higher  than  in  any  other  part  of 
rmany,  and  coal  dearer,  can  manufacture  and  distribute 
)ds  at  less  cost  than  a  rival  in  the  largest  manufacturing 
ra  in  the  world — the  port  of  Manchester. 
A.  few  more  illustrations  will  show  plainly  under  what 
advantages  our  traders  are,  compared  with  their  foreign 
als,  as  regards  carriage  and  freight. 
Cattle  can  be  sent  at  less  cost  from  Chicago  to  Liverpool, 
ne  4,000  miles,  than  from  Northumberland  to  Liverpool, 
costs  more  to  send  a  ton  of  goods  from  London  to  the 
St  of  Ireland  than  from  London  to  Japan.  A  ton  of 
ollen  goods  can  be  sent  from  London  to  New  York  for  IZ. ; 
Chicago,  1,000  miles  from  the  seaboard,  for  1/.  I5s. ;  to 
•  3an  for  21.  10s.  The  freight  of  the  same  goods  from 
rry  to  London  is  3/.  10s.  It  costs  more  to  send  grain 
m  our  eastern  counties  to  Birmingham  than  it  does  to 
pg  it  from  Odessa.  It  costs  more  to  send  cheese  from 
jeshire  to  London  than  from  New  York.  Denmark  can 
4d  her  dairy  and  farm  produce  to  London  at  less  cost  for 
^nsport  than  the  English  farmer  living  only  30  miles 
I'ly  in  the  home  counties. 


III.    EDrCATION. 

\  hat  has  her  system  of  education  done  for  Germany? 
iUaa  been  helpful  in  the  establishment  of  certain  industries 
<lendmg  for  their  existence  and  development  on  scientific 
*l)wledge,  as  we  know  ;  but  it  has  done  a  great  deal  more 
•  m  that.  It  has  trained,  and  trained  thoroughly,  a  larger 
ijttber  of  brains  than  the  educational  system  of  any  other 

Dtry ;  it  has  developed  and  enlarged  the  intelligence  of 


her  people  ;  and  the  wise  legislative  measures  enacted  for  the 
benefit  of  national  trade  and  industries  are  one  of  the  most 
important  fruits  of  that  universal  training.  Nor  does 
Germany  rest  on  her  laurels  ;  if  her  present  educational 
system  is  excellent,  she  is  unceasing  in  her  efforts  to 
perfect  it. 

What  have  we  to  show  in  this  country  to  correspond  to 
Germany's  steady  educational  progress.  For  30  years  we 
have  been  quibbling  about  an  Education  Bill  that  shall 
reduce  our  educational  chaos  to  order.  At  last  we  have  a 
Bill  which,  with  some  amendments,  is  likely  to  pass.  Its 
chief  importance  lies  in  the  fact  that  its  propo.sed  object  is 
to  co-ordinate  efficiently  education  of  all  grades.  The 
council  ot'every  county  and  every  county  borough  is  to  be  the 
chief  local  education  authority  for  elementary  educalion,  with 
important  powers  to  organise  and  assist  technical,  secondary, 
and  higher  education.  Now,  for  industry  and  commerce  let 
us  be  quite  clear  on  this  one  point :  the  burning  question 
for  us  is  at  present  neither  primary  education,  which  is 
already  fairly  satisfactory,  nor  higher  technical,  nor  higher 
commercial  education,  which  only  exceedingly  few  of  our 
young  men  are  prepared  to  receive.  It  is  general  non- 
specialised  secondary  education. 

Without  this  it  is  simply  impossible  to  put  higher  technical 
and  commercial  education  on  a  sound  basis.  My  friend 
Mr.  J.  H.  Reynolds,  the  Principal  of  the  Manchester 
Municipal  School  of  Technology,  declared  recently  that  so 
hopeless  did  he  regard  the  state  of  technical  education  to  be 
in  England  that  it  might  be  necessary  in  the  interests  of 
technical  education  that  work  upon  it  should  be  abandoned 
for  10  years,  until  the  basis  for  it  had  been  properly  laid  by 
a  proper  system  of  secondary  education  laws.  Only  after 
the  ground  had  been  so  prepared  could  we  hope  to  rear 
upon  it  the  superstructure  of  advanced  scientific  education, 
such  as  we  have  seen  in  Germany. 

Will  10  years  suiiice,  or  will  it  not  take  a  generation  or 
more?  Will  the  new  Bill  really  supply  us  with  a  system 
under  which  our  secondary  education  can  reach  the  high 
standard  set,  for  instance,  by  Prussia  ?  I  doubt  it.  There 
were  in  Prussia,  in  1899 — 1900,  with  a  population  of  about 
34  millions,  354  public  classical  secondary  schools  {Gym- 
nasien  and  Progymnasien) ,  with  an  attendance  of  77,399  ; 
97  partly  classical  schools  iRealyymnasien  and  Proreal- 
yymnasien),  with  an  attendance  of  18,731  ;  175  modern 
secondary  schools  (^Oherrealschulen  and  Realschuleii).  with 
an  attendance  of  34,920  ;  or,  in  all,  626  public  schools,  with 
an  attendance  of  131,056.  Berlin  alone  has  38  public 
grammar  schools,  with  an  attendance  of  16,082,  but  this 
number  does  not  appear  to  the  authorities  sufficient,  and 
the  erection  of  two  more  schools  is  contemplated. 

It  is  interesting  to  note  that  the  number  of  boys  attending 
classical  or  semi-classical  schools  in  Berhn  Is  twice  as  great 
as  the  number  attending  modern  schools.  The  preponder- 
ance is  greater  still  in  the  Prussian  provinces, 

In  Prussia  there  is  one  secondary  school  for  about  every 
51,000  of  the  population.  The  population  of  Lancashire 
is  about  four  millions  ;  that  of  the  Rhine  province  about 
five  millions.  In  the  Rhine  province  there  are  105  public 
secondary  schools,  with  an  attendance  of  22,722.  It 
Lancashire  were  provided  with  public  schools  on  the  same 
basis  she  would  have  some  81  secondary  schools,  with  an 
attendance  of  18,000.  Of  the  schools  existing  in  Lancashire 
to-day,  there  are,  it  will  be  generally  admitted,  few  indeed 
that  rank  with  an  average  German  secondary  school.  The 
Manchester  Grammar  School,  the  Liverpool  Institute, 
Rossall  School,  and  a  few  others  might  be  named. 

Again,  in  the  schools  that  we  have,  boys  do  not  remain 
to  the  same  age  as  in  the  German  schools.  If  my  calcula- 
tion is  right,  in  order  to  provide  Lancashire  alone  with  secon- 
dary education  on  the  same  scale  and  of  the  same  efficiency 
as  that  of  the  Rhine  province,  we  should  have  to  erect, 
equip,  and  maintain  48  additional  pubUc  secondary  schools, 
with  places  for  13,200  boys.  This  would  mean  an  expen- 
diture of  more  than  400,000/.  yearly,  or  several  times  the 
total  additional  expenditure  which  the  authorities  will  have 
power  to  raise  under  the  new  Bill.  It  is  therefore  obvious 
that  Government  would  have  to  make  a  large  contribution 
towards  the  cost  of  secondary  education.  Prussia,  with  a 
population  of   34   millions,  spends  more  than   12   millions 
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sterling  per  annum  oa  primary  and  secondary  education, 
of  which  the  State  contributes  about  36  per  cent,  of  the 
total  cost. 

•Supposing,  however,  that  the  necessary  funds  were  forth- 
coming, and  we  succeeded  in  equipping  our  schools,  should 
we  find  boys  to  till  them  and  stay  long  enough  to  pass  a 
jatisfactory  school-leaving  examination  corresponding  to 
the  German  Ahit>irienten-E.ramen  (certificate  of  ma- 
turity) ?  If  we  could  not  eecure  this  our  efforts  would  be 
largely  wasted.  The  yearly  expenditure  of  400,000/.  will 
be.  however,  further  incre.ased,  as  we  shall  presently  see. 

We  must  remember  that  special  inducements  are  given 
in  Germany  to  lads  to  stay  at  school,  which  do  not  exist 
here.     They  are  as  follows  : — 

1.  In  order  to  obtain  the  privilege  of  serving  only  one 
year  in  the  army  instead  of  two,  a  youth  mnst  have  spent 
at  least  six  years  in  a  public  secondary  school,  and  passed 
a  satisfactory  examination  at  the  end  of  this  period, 
generally  reached  about  the  age  of  16. 

In  the  case  of  secondary  schools  with  a  six-year  course 
CProgymnasien,  Realprogjivmasien,  Jtealsc/iulen),  the 
examination  to  be  passed  is  the  ordinary  school-leaving 
examination.  In  the  case  of  secondary  schools  of  the  first 
grade,  with  a  nine-year  course  {Gi/nmasien,  Realgymnasien, 
Oberrealschulen")r  one  year's  stay  in  Secunda  aud  a  satis- 
factory leaving  certificate  suffices,  which  is  about  equivalent 
to  staying  one  year  in  the  fifih  form  of  a  first-class  grammar 
school  on  the  classical  side. 

The  one-year  "  volunteer,"  as  he  is  called,  is  not  only 
excused  half  his  military  service,  but  enjoys  a  higher  status 
while  he  is  serving  in  the  army  than  his  comrades. 

2.  Whereas  most  of  the  better  business-class  houses 
insist  on  a  three  years'  apprenticeship,  many  houses  remit 
one  and  a  half  years'  apprenticeship  if  a  youth  has  qualified 
to  serve  in  the  army  as  a  volunteer ;  some  houses  go  so  far 
as  not  to  engage  any  lad  who  has  not  got  this  qualification. 

3.  In  order  to  attend  the  universities  and  technical  high 
schools  as  a  regular  student,  the  young  man  must  have 
obtained  the  leaving  certificate  of  a  secondary  school  of  the 
first  grade,  with  a  nine  years'  course.*  The  examination  is 
a  very  severe  one,  on  the  one  hand  ;  the  stimulus  to  pass  it 
is  very  great,  on  the  other ;  for  in  order  to  enter  the  highest 
branches  of  Government  service  (civil  service,  &c.),  to 
practice  as  a  lawyer,  a  medical  man,  or  in  any  of  the  liberal 
professions,  this  hall-mark  of  the  Gymnasium,  Real- 
gymnasimn,  or  Oberreatschule  is  equally  necessary. 

Nobody  can  hold  a  Government  .appointment  as  mining 
engmeer  or  chemist,  or  anj-  of  the  better  positions  in  the 
Post  Office  or  any  other  Government  office,  who  has  not 
been  hall-marked  by  passing  the  leaving  examination  of  a 
Gymnasium  or  Oberreatschule. 

Now,  since  we  have  no  incentives  of  this  kind  in 
England,  we  must  use  incentives  of  a  different  kind,  and 
offer  valuable  scholarships  to  induce  a  sufficient  number  of 
thousands  of  parents  to  allow  their  children  to  stay  at 
school  till  16,  or,  for  the  higher  careers,  at  least  18  ;  that 
is,  if  we  mean  to  obtain  as  many  trained  brains  as  Germany 
has  at  her  disposal.  This,  again,  involves  additional 
expenditure.  But  all  this  expenditure  will  have  to  be 
faced  if  we  really  wish  for  a  substantial  improvement  in  the 
secondary  education  of  the  country  within  this  or  the  next 
generation. 

Technical  Education. —  Under  the  Technical  Instruction 
Acts  of  1889  and  1890,  Government  allocated  the  so-called 
whisky  money  to  technical  education,  and  empowered  local 
authorities  to  raise  rates  for  the  same  purpose.  Of  the 
whisky  money,  more  than  eight  million  pounds  have  been 
paid  over  to  the  local  authoiities,  and  some  millions  more 
have  been  raised  in  rates.  Has  not  a  large  amount  of  this 
money  been  sadly  wasted  ?  Would  it  not  have  been  far 
wiser  to  have  spent  the  larger  portion  of  the  money  in 
equipping  and  endowing  first-rate  secondary  schools — I 
mean  schools  of  a  general  character,  and  without  very 
elaborate  or  expensive  chemical  and  physical  laboratories, 

•  See,  for  detail^;  with  regard  to  the  requirements  for  entrance  to 
the  various  faculties  of  a  university,  and  vaiious  professional 
schools  and  professions,  Special  henurts  on  Educational  .Subjects, 
edited  by  Mr.  M.  E.  Sadler,  Director  of  Special  Enquiries  and 
Reports  to  the  Board  of  Education,  Vol.  9,  p.  84, 1902. 


to  my  mind  totally  unnecessary  and  useless  in  secondai 
school  education.  What  have  we  to  show  for  all  tl 
money  we  have  spent  in  technical  education  ^  Practical 
nothing,  except  a  system  of  evening  continuation  school 
which  is  valuable,  as  far  as  it  goes.  They  are  indeed,  l)o\ 
ever,  a  poor  return  for  the  money  we  have  spent.  Of  oi 
54  so-called  technical  schools,  there  are  22  with  practical 
no  day  students,  and  the  whole  number  of  day  studen 
taking  technological  courses,  both  in  technical  schools  ar 
in  university  colleges  in  the  United  Kingdom,  is  3,87 
most  of  them  quite  inadequately  prepared  for  highi 
technical  training.  In  one  single  technical  school  i 
Prussia,  the  Technische  Hochschule  in  Charlottenbur 
near  Berlin,  there  were,  in  the  winter  half-year  for  1899- 
1900,  2,750  regularly  matriculated  students,  and  1,0£ 
other  students  or  "  hospitants." 

It  is  a  singular  fact  that,  of  the  matriculated  student 
more  than  90  per  cent,  came  from  classical  school 
Some,  of  course,  may  have  intended  originally  to  enter  tl 
university,  with  a  view  to  enter  a  purely  scientific  pn 
fessional  career,  and  may  have  changed  their  minds.  lit 
there  is  a  widespread  belief  in  Germany  that  the  classic 
training  is  better  and  more  thorough  than  the  "  modem, 
There  may  be  a  good  deal  in  that  belief.  The  greate: 
German  phy.sicists  and  chemists  in  the  universities  ha\ 
certainly  received  their  training  in  the  classical  schools,  an 
it  is  no  less  true  that  many  of  the  best  industrial  chemis! 
in  the  works  and  many  of  the  best  clerks  in  busioei 
houses  have  been  educated  in  the  Gymnasium  or  Bea 
gymnasium. 

Commercial  Education. — There  is  at  present  an  agitatio 
for  the  establishment  of  numerous  commercial  academit 
and  of  a  number  of  commercial  chairs  in  our  universit 
colleges.  Is  not  the  agitation  somewhat  premature 
Have  we  really  a  sufficient  number  of  thoroughly  educate 
young  men  capable  of  taking  advantage  of  higher  con 
mercial  teaching,  if  it  were  available  'i  ( )ught  we  no 
instead  of  frittering  away  our  resources,  to  spend  for  som 
time  every  available  penny  on  the  improvement  of  secondar 
education  ?  At  present,  two  or  three  higher  technici 
schools  of  the  character  of  the  Central  Technical  Colleg 
South  Kensington,  or  the  new  magnificently  equippe 
jNIanchester  Municipal  School  of  Technology,  will  ampl 
suffice  for  the  whole  kingdom  as  far  as  higher  technia 
education  is  concerned.  Similarly,  a  small  number  ( 
institutions  of  university  rank — the  London  School  i 
Economics  ;  the  Owens  College,  Manchester ;  Univeisi| 
College,  Liverpool ;  and  the  University  of  liirmingham- 
would  amply  provide  for  higher  commercial  teaching  fi 
some  years  to  come. 

The  movement  for  higher  commercial  education  res 
largely  on  a  misapprehension.  We  recognise  the  superioril 
of  the  German  clerk,  and  put  down  his  superiority  quii 
rightly  to  superior  commercial  training.  I  say  qnii 
rightly,  but  only  on  the  condition  that  we  realise,  as  mat 
fail  to  do,  that  a  first-rate  training  for  commerce  rn- 
include  no  "  so-called  commercial  subjects."  In  the  c 
of  many  of  the  best  German  clerks  it  certainly  incluii 
nothing  of  the  kind. 

They  come  from  the  Gymnasium,  and  they  have  an  eici 
lent  general  education,  and  they  know  their  Latin  graiiini: 
and  syntax  in  a  way  that  makes  the  grammar  of  modt 
languages  e.asy  to  acquire.  If  I  am  asked  why  Engli 
boys  from  classical  schools  do  not  learn  modern  languaj: 
as  easily  I  should  saj'  that  it  is  because  to  be  at  an  ED|ili 
classical  school  does  not  necessarily  mean  to  learn  classic 
it  means  tor  many  boys  learning  no  subject  whalev 
thoroughly.     This  is  a  painful  truth. 

The  German  clerk  completes  his  education  very  simp 
He  enters  a  business  house  at  home  for  a  year  or  two,  ai 
sometimes  studies  foreign  languages  in  the  evening.  I 
then  proceeds,  like  the  German  waiter,  to  foreign  lands— l 
with  this  difference,  that  his  education  enables  him  toles 
new  languages  more  thoroughly.  Very  few  (German  clei 
come  to  England  whoso  English  is  worth  anything  I 
business  purposes  when  they  arrive  here ;  some  Km 
hardly  any  English  at  all ;  they  have  to  accept  starvati 
wages  at  the  start,  since  they  are  worth  but  little  to  th 
employers,  and  to  trust  to  industry,  frugality,  enterprise, 
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jmake  a  liring.  When  the  German  clerk  has  learnt  English 
;ae  goes  to  France,  Belgium,  or  French  Switzerland,  in  the 
liame  way,  to  learn  French,  and  finally  returns  home, 
inaster  not  only  of  three  languages,  but  of  the  business 
pustoms  and  the  goods  of  three  peoples. 

It  is  clerks  of  this  kind  who  have  been  of  such  immense 
perrice  in  expanding  German  trade.  Everyone  in  England 
jtnows  the  ditficulty  of  finding  clerks  or  travellers  to  start 
.leiT  branches  of  a  business  in  France,  Germany,  Spain,  or 
j  taly  j  in  Germany  there  is  an  .ibundance  of  such  men. 
:   To  achieve  similar  success  we  have  only  to  copy  German 

sample.  Give  your  youth  as  good  a  liberal  and  general 
jducaiion  as  a  German  gets  in  a  first-rate  secondary  school. 

lend  him  abroad  to  learn  foreign  languages,  business 
lustoins,  and  foreign  goods,  and  he  will  return  as  well 
iquipped  for  commercial  life  as  any  foreign  clerk,  or  better. 
Xe  are  bound  to  have  a  supply  of  such  men  if  we  are  to 
(ush  our  goods  and  commercial  interests  successfully  in  all 
larts  of  the  world. 

IV.  Ekfokm  of  the  Patent  Laws. 

We  have  dealt  so  far  with  measures  for  improving  our 
.ational  efficiency — measures  that  can  only  take  effect  rela- 
vely  slowly.  Bat  there  is  one  reform  that  would  very 
•omptly  have  a  great  and  beneficial  effect  on  our  national 
I  dustries — I  mean  the  total  reform  of  our  patent  laws,  and 
5t  only,  as  is  now  attempted,  a  part  of  it.  This  is  only 
lOkering  with  this  most  important  question. 
Formerly,  poor  inventors  were  tempted  to  come  to 
jngland  in  search  of  capital  and  to  establish  new  industries 
ire,  of  which  we  are  so  much  in  need.  Capital  is  now  to 
1;  had  abroad,  and,  in  addition,  wages  are  lower,  trade 
lions  less  powerful :  transport  rates,  as  we  have  seen,  are 
wer ;  commercial  help  is  more  efficient ;  and  protective 
'riffs  may  sometimes  make  it  more  advantageous  to  manu- 
cture  abroad  and  export  to  England  than  to  manufacture 
re  and  send  abroad.  By  our  present  patent  laws  we 
ftually  give  an  additional  bonus  to  the  foreign  manu- 
l;larer. 

'Let  me  explain,  briefly,  how.  I  have  dealt  with  the 
Ibject  before  in  this  Society,  and  as  I  intend  to  devote 
rself  mainly  in  this  final  portion  of  my  address  to  demon- 
,ate  the  extraordinary  rile  that  patent  law  legislation  has 
liyed  in  the  development  of  the  Aniline  dye-stuff  industry 
iGermany ,  I  shall  be  brief  in  dealing  with  general  questions. 
The  two  principles  of  our  original  patent  laws  were 
•ictly  the  same  as  those  borrowed  from  us  and  carried 
0  effect  in  the  German  law  of  18T6.  Our  legislation  was 
ended  (1)  to  grant  a  monopoly  only  to  the  first  and  true 
entor,  and  (2)  to  obtain  from  him,  as  a  quid  pro  quo  for 
;  community,  the  introduction  of  a  new  industry  or 
inufacture  into  the  country.  Unfortunately  our  actual 
glish  law  fails,  and  fails  signally,  in  both  points.  Xeither 
5we  take  pains  to  giveourpateutsonly  to  genuine  inventors ; 
ir  do  we  secure  that  the  patents  once  granted  shall  be 
•jrked  here,  and  thus  introduce  new  industries  into  the 
I'mtry.  We  grant  patents  to  all  comers,  without  investiga- 
te, at  the  rate  of  more  than  1 5,000  yearly,  as  agamst  .'),.500 
{,  nted  in  Germany  ;  and  thus  we  often  grant  monopolies 
tiforeign  rivals  who  cannot  obtain  such  monopolies  in 
tjir  own  country.  The  severe  German  system  may,  it  is 
tie, occasionally  work  to  the  disadvantage  of  the  inventor; 
<  system  works  uniformly  to  the  disadvantage  of  the 
1  ;lish  manufacturer  and  the  English  community  ;  and  in 
i|rail!iie  to  secure  the  second  principle  of  our  legislation, 
Ijas  simply  spelt  disaster  to  some  of  our  older  industries, 
'lie  it  daily  checks  the  introduction  of  new  ones.  An 
»cle  patented  in  Germany  must  be  manufactured  in 
Omany.  We  have  nc  similar  provision.  Is  it  not 
oiiously  to  the  interests  of  an  inventor,  other  things  being 
ejal,  rather  to  set  up  a  factory  in  Germany,  from  which 
hican  export  his  patented  articles  freely  to  the  English 
Bjket,  than  to  set  up  a  factory  in  England.  As  I  said, 
b|)ur  legislation  we  simply  give  a  bonus  to  our  rivals — 
'j^h  they  duly  appreciate'  and  profit  by.  The  German 
plufacturers  on  their  part  readily  acknowledge  the 
Uliepse  help  that  has  been  given  to  their  chemical, 
«*:rical  and  allied  industries  by  their  law  of  1876,  and 
Httoolighness  of  our  own. 


During  the  last  25  years  we  have  introdnced  into  this 
country,  except  perhaps  the  Linotype  and  the  Westing- 
house  industries,  very  few  industries  indeed.  In  both  the 
above  cases  the  introduction  has  been  due  to  the  energy  and 
enterprise  of  Sir  Joseph  Lawrence,  M.P. ;  in  both  cases  it 
has  only  been  effected  at  an  immense  monetary  sacrifice, 
in  consequence  of  the  dissimilarity  between  our  own  patent 
laws  and  those  of  our  foreign  competitors. 

For  years  our  Chambers  of  Commerce  have  made  pro- 
tests to  the  Government,  but  in  vain.  It  seems  almost 
incredible  that  now  that  the  Government  have  at  last 
introduced  a  Bill  on  the  subject,  it  is  one  that,  instead 
of  assisting  the  establishment  and  development  of  native 
industries,  must,  if  passed,  have  precisely  the  opposite 
effect.  Fortunately,  public  atteution  has  been  roused  in 
time,  and  the  Bill  in  its  present  form  will  never  pass. 
But  what  are  we  to  say  of  a  Government  department 
that  misunderstands  so  greatly  the  needs  of  our  commerce  ? 

The  Decline  of  the  Aniline  Colour  Industry  in  England; 
its  Growth  in  Germany. — No  better  illustration  of  the  effect 
of  patent  law  could,  I  believe,  be  chosen,  and  none  that 
would  appeal  more  to  tliose  present,  than  one  chosen  from 
the  history  of  coal-tar  colours.  My  friend  Mr.  A.  G.  Green, 
in  a  very  excellent  paper  read  at  the  Glasgow  meeting  of 
the  British  Association  in  1900,  attributes  the  loss  of  our 
position  in  this  industry  to  the  ignorance  of  manufacturers, 
who  "  thought  of  the  benzol  market  more  than  of  the 
benzol  theory."  Other  writers,  forgetting  that  we  have  had 
some  of  the  most  distinguished  of  German,  as  well  as  of 
English,  chemists  in  our  works,  attribute  our  decline  to  the 
inferiority  of  English  chemists.  A  survey  of  the  history 
of  the  subject  will,  I  think,  show  conclusively  that  they  are 
mistaken. 

The  first  period  of  this  history  extends  from  1856,  when 
Dr.  W.  H.  Perkin  discovered  the  first  coal-tar  dye-stuff, 
down  to  1876,  when  the  German  imperial  patent  law  was 
passed. 

A  few  years  after  Dr.  Perkin's  discovery  Messrs.  Simpson, 
Alaule,  and  Nicholson  erected  works  for  manufacturing 
dyes,  which  for  14  years  were  the  largest  coal-tar  colour 
works  in  the  world.  Other  works  were  started  in  England. 
Messrs.  Roberts,  Dale,  and  Co.  commenced  working  before 
1860.  Eead  HoUiday  and  Sons  ;  Dan  Dawson;  Williams, 
Thomas,  and  Dower ;  and  our  own  firm  were  founded  in  186.T. 
All  these  firms  employed  excellent,  and  some  of  them  emi- 
nent, chemists.  Nicholson,  the  manager  to  Simpson,  Maule, 
and  Nicholson,  was  himself  a  very  able  chemist ;  and  the  firm 
employed  as  ad\-iser  the  very  eminent  professor,  A.  W.  Hof- 
mann.  Roberts,  Dale,  and  Co.  also  employed  several  men 
of  great  distinction :  Dr.  Caro,  who  became  chief  chemist 
at  the  Badische  ;  Dr.  Martius,  afterwards  chief  chemist  of 
the  Berlin  Actiengesellschaft ;  Leonhardt,  who,  after  his 
return  to  Germany,  became  a  partner  with  Cassella,  and, 
later,  established  the  Farbwerk  Miihlheim  ;  and  Peter  Griess, 
the  discoverer  of  the  diazo  reactions,  and  practically  the 
founder  of  the  azo-colours  industry.  The  chemist  to  Wil- 
liams, Thomas,  and  Dower  was  Dr.  Otto  N.  Witt,  now-  privy 
councillor  and  professor  at  the  great  Charlottenburg  Tech- 
nische  Hochschule,  There  was  thus  plenty  of  chemical 
talent  engaged  by  our  manufacturers,  nor  was  there  either 
then,  nor  is  there  now,  any  difficulty  in  getting  tirst-class 
chemists. 

During  this  period  a  large  number  of  valuable  patents 
were  taken  out  in  this  country,  chiefly  by  Englishmen,  by 
Germans  employed  in  English  works,  and  by  Frenchmen, 
but  not  one  of  these  patents  was  granted  in  Germany. 
Perkin's  Violet  of  1856  was  followed  by  other  similar 
colours  patented  in  1859  by  Greville  Williams,  by  R.  D. 
Kay,  by  Beale  and  Kirkham,  and  by  Price.  Price  patented 
three  colours — Violine,  Purpurin,  and  Roseine — produced 
by  the  oxidation  of  commercial  aailiue  by  means  of  per- 
oxide of  lead.  In  1860  John  Dale  and  Caro,  and  in  the 
same  year  Richard  Smith  and  Coleman,  took  out  patents 
for  similar  Violets ;  and  G  irard  and  De  Laire,  two  French- 
men, transferred  to  Simpson,  Maule,  and  Nicholson  valuable 
patents  for  obtaining  a  better  Violet  than  those  already 
known.  In  1862  Dr.  Perkin  discovered  another  class  of 
Violets;  and  in   1863  Hofmann  discovered   what  is  known 
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as  Hofmaim's  Violet.     This  patent,  as  maoy  others,  was  also 
transferred  to  Simpson,  Maule,  and  Nicholson. 

The  reaction  produced  by  heating  aniline  under  pressure 
■with  alcohol  and  ethjl  iodide  led  two  French  chemists, 
foirrier  and  Chapat,  to  the  idea  of  methylating  the  aniline 
and  oxidising  the  dimethylaniline  obtained.  They  took  out 
an  English  patent  for  the  Violet  produced  in  1866. 

The  first  Aniline  Yellow,  Phosphine,  was  discovered  in 
1!*62  by  Simpson,  Maule,  and  Xioholson,  but  not  patented. 
Koberts,  Dale  and  Co.  followed  with  another  Yellow,  Man- 
chester Yellow,  which,  like  Phosphine,  is  still  u-sed. 

The  first  Magenta  was  made  by  Renard  Freres  and  Franc, 
who  took  out  an  English  patent  in  1 859.  Another  method 
for  its  manufacture,  still  in  use  in  some  works,  was  taken  out 
by  Medlock  in  1860;  it  was  first  employed  by  Simpson, 
Maule,  and  Nicholson. 

Aniline  Black,  another  colour  still  largely  used  by  our 
dyers  and  printers,  was  discovered  and  patented  by  an 
Englishman,  Lighifoot,  in  1863.  Bismarck  Brown  was  first 
manufactured  in  1866  by  Roberts,  Dale.and  Co.  Chrysoidine, 
and  the  beautiful  series  of  orange  wool-dyes  allied  to  it,  all 
still  in  use,  were  first  produced  by  Williams,  Thomas,  and 
Dower.  The  first  Aniline  Blue  patent  was  taken  out  and 
worked  by  Simpson,  Maule,  and  Nicholson  in  1862.  The 
first  soluble  Blue  was  patented  by  Gilbee  a  few  months  later. 
Nicholson  then  s-ucceeded  in  producing  a  soluble  Blue,  a 
monosulphonic  acid  of  triphenjl  -  rosaniline,  known  as 
Nicholson's  or  Alkali  Blue,  ll  was  an  immense  success  at 
the  time,  being  far  and  away  the  most  beautiful  Blue  for 
wool-dyeing.  This  firm,  disgusted  with  the  fact  that  as  soon 
as  their  English  patents  were  published  the  Germans  copied 
them,  endeavoured  to  keep  the  process  a  secret.  But  in 
vain  ;  a  German  professor  determined  the  constitution  of  the 
Blue,  and  showed  the  way  of  producing  it.  The  German 
colour  manufacturers  have  netted,  with  this  colour  alone, 
half  a  million  sovereigns. 

Now,  what  was  happening  in  Germany  during  this  time  ? 
The  patent  laws  in  the  different  single  German  States  were 
in  such  a  condition  of  confusion  that  for  practical  purposes 
it  was  as  if  no  patent  law  existed.  German  manufacturers 
were  in  the  happy  position  of  Swiss  manufacturers  to-day — 
they  had  the  brains  of  the  world  at  their  disposal  without 
paying  for  them,  and  this  state  of  affairs  continued  till  1876. 
Large  factories  were  set  up  to  exploit  discoveries  made  by 
English  and  French  chemists.  They  were  established  and 
organised,  not  so  much  by  chemists,  but  by  enterprising 
and  energetic  business  men.  Thus  the  Badische  Anilin  utid 
Soda  Fabrik,  started  by  the  Brothers  Klemm,  owe  their 
remarkable  success  in  the  first  instance  to  Sigl,  a  most 
capable  commercial  man,  who  first  developed  them. 
Friedrich  Bayer,  the  founder  of  the  Slherfeld  Farben- 
fabriken,  was  no  chemist ;  the  Cassella  firm  consisted 
mainly  of  business  men  j  so  did  the  firm  of  Meister,  Lucius, 
and  Briining  (now  the  Farbwerke  at  Hochst).  Meister  was 
at  one  time  a  Manchester  merchant;  and  I  could  give 
several  other  instances. 

A\Tiilst  the  German  manufacturers  travelled  themselves 
and  established  agencies  all  over  the  world,  the  British 
rested  content  with  issuing  circulars  warning  their  customers 
against  using  inferior  foreign-made  goods,  which  were 
infringements  of  their  patents. 

It  is  therefore  no  wonder  that  the  German  competitors, 
who  were  unfettered  and  unrestricted  by  patents  or 
monopolies,  soon  made  headway  by  selling  their  goods 
at  lower  prices.  Thus  the  German  manufacturers,  through 
the  absence  of  a  patent  law  aud  through  commercial 
enterprise,  quickly  won  an  important  position  in  the  colour 
industry  created  by  English  ideas.  Their  great  opportunitj', 
however,  came  with  the  discovery,  in  Germany  and  England 
simultaneously,  of  a  commercial  process  for  the  manufacture 
of  alizarin  in  1870.  Patents  were  granted  for  a  number  of 
processes  in  England,  for  all  of  which  they  were  refused  in 
Germany.  The  stimulus  given  to  German  manufacturers 
by  the  demand  for  alizarin  was  immense;  by  their  previous 
commercial  efforts  they  had  created  a  market  in  every 
part  of  the  world  ready  to  take  it.  Later  on  they  combined, 
and,  dictating  to  English  consumers  their  own  terms,  they 
made  immense  profits.  By  these  extraordinary  profits 
they  were  enabled  to  write  off  the  cost  of  their  old  works, 
to   reconstruct   them  with   huge   laboratories,    which  they 


manned  with  skilled  research  chemists.  It  is  a  Strang 
story.  English  brains  created  the  colour  industry.  Englis 
enterprise  developed  it.  English  legislative  foHy  has  bee 
the  principal  cause  of  its  decline. 

We  shall  not,  of  course,  recover  the  monopoly  we  had  ii 
the  first  days  of  the  industry.  But  a  reasonable  amendmeii 
of  our  patent  laws  on  German  lines  would  go  very  far  t 
bring  us  back  a  considerable  portion  of  what  we  have  losi 
Now  I  have  spoken  strongly,  but,  believe  me,  not  to 
strongly.  I  have  had  special  opportunities  for  obsecvin 
these  matters,  and  I  love  the  country  of  my  adoption  to 
well  to  state  less  than  I  believe  to  be  the  truth. 

Conclusion. — In  dealing  with  three  out  of  the  fou 
reforms  I  suggested  as  needing  urgent  attention — reform  c 
our  transport  system,  reform  of  our  education,  reform  ( 
our  patent  laws — we  have  traversed  a  very  wide  field ;  w 
have  seen,  by  the  way,  on  what  complex  causes  commercit 
and  industrial  prosperity  depend.  I  conclude  by  askio 
once  more  for  the  first  reform  I  spoke  of — the  appointnoer 
of  a  Minister  of  Commerce  cap.ible,  by  his  training  an 
experience,  of  grasping  these  problems  of  commerce  vital  t 
the  country.  Mr.  Holt,  M.P.,  in  supporting  the  reeer 
motion  of  Mr.  Sinclair  in  the  House  of  Commons  for  tli 
appointment  of  such  a  Minister,  declared,  in  terms  only  tu 
moderate,  that  the  exigencies  and  the  requirements  of  trad 
and  commerce  in  this  country  demanded  more  attentio 
than  they  had  received  hitherto. 

We  must  hope  that  this  suggestion  will  speedily  be  take 
to  heart. 

Nothing  could  illustrate  better  the  need  of  such  a  Mioiati 
than  the  embargo  that  has  hitherto  been  laid  on  the  uee< 
duty-free  spirit  (denatured  where  necessary)  in  arts  an 
manufactures.  Although  for  1.5  years  members  of  oi 
Society,  including  at  least  two  Past  Presidents,  have  beei 
as  members  of  the  London  Chamber  of  Commerce,  lahooriL 
for  its  removal,  yet  it  was  not  until  the  use  of  free  spir 
was  urged  as  a  "  naticmal "  necessity  by  Mr.  Haldane,  K.C 
on  behalf  of  the  Explosives  Committee,  that  the  Treasui 
granted  the  principle  by  accepting  the  clause  which  l 
proposed  (see  this  Journal,  190i,  878).  It  is  reasonaUei 
suppose  that,  had  a  Minister  of  Commerce  existed,  he  wou' 
have  been  influenced  earlier  by  the  considerations  of  mam 
facturers.  How  much  has  been  lost  to  this  country  c; 
scarcely  be  estimated,  and  the  recent  paper  and  discussi 
on  the  subject  in  the  London  Section  were  most  timel 
A  good  beginning  has  been  made  in  granting  a  drawhw 
and  other  allowances  in  the  exportation  of  spirihioi 
medicinal  preparations  and  perfumes.  The  authorities  t 
the  Inland  Revenue  have  been  justified  in  their  conocj 
sions  by  the  fair  and  open  way  in  which  they  have  been  oj 
by  traders,  and  I  do  not  doubt  that  the  same  spirit  of  col 
cession  will  characterise  the  regulations  and  restrietio 
it  may  be  deemed  necessary  to  impose.  Precedents  eii 
both  in  Germany  and  France  with  regard  to  this  mattt 
and  the  Council  has  wisely  appointed  a  Committee  to  co 
sider  this  question  and  to  co-operate  with  any  other  boi 
or  committee  which  may  be  dealing  with  it.  I  wool 
however,  desire  to  emphasise  one  point,  namely,  that  tl 
authorities  need  fear  little  about  loss  to  revenue.  T 
concessions  are  for  industries  which  have  either  beeodi 
troyed  or  have  been  prevented  from  coming  into  existenc 
The  main  question  will  be  the  regulation  of  industrial  pr 
cedure,  and  this  is  efficiently  carried  out  in  Germany  ai 
in  France. 

In  conclusion,  gentlemen,  permit  me  to  ackaowledgt  t 
debt  of  gratitude  I  owe  to  the  Publication  Committee, 
the  first  instance,  for  recommending  the  issue  of  o 
Journal  twice  a  month,  and  the  inclusion  of  United  Slal 
anil  French  patents  ;  and  to  the  Council,  in  the  second,for 
cordially  endorsing  that  recODomendation.  When  elect 
as  your  President  in  Glasgow  a  year  ago.  I  ventureJ 
advocate  the  change,  giving,  as  I  thought  theu,  imi 
reasons.  The  experience  of  the  new  issue  during  the  p: 
six  months  has  not  affected  my  conviction  of  the  deci: 
bility  of  the  departure,  and  I  feel  sure  that  this  experiet 
will,  in  the  immediate  future,  produce  results  at  oi 
enhancing  the  value  of  the  matter  of  the  Journal  as  w 
as  effecting  economies.  It  is  no  small  matter  that  for 
years  the  same  gentlemen,  in  the  main,  have  acted  on  y< 
Publication  Committee,  and  have  assumed  the  buiden 
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le  doable  monthly  issue.  I  desire  to  make  sincere 
ekoowledgment  of  the  assistance  and  cordial  co-operation 
the  Editor,  Sub-Kditor  and  General  Sccretan,-,  and  the 
itafl.  For  some  time  it  has  been  my  misfortune  to 
live  been  in  very  indifferent  health,  and  I  cannot  permit 
lis  occasion  to  pass  without  acknowledging  the  services 


rendere!  ;u  tl.  ise  Council  and  other  meetings  at  which  I 
was  unable  to  be  present,  by  those  past  Presidents  who 
took  my  place,  and  notably  by  your  immediate  past  Presi- 
dent, Dr.  J.  \Y.  Swan,  F.R.S.  In  awarding  to  him  our  medal 
for  Conspicuous  Service  in  Technology'  and  Applied  Science 
3"onr  Council  has  honoured  the  Society. 


Appendix  A. —  J'alue  of  the  Total  Imports  and  Exports  of  Merchandise  into  and  from  the  United  Kingdom, 
with  Proportion  thereof  per  Head  of  Total  Population,  for  the  Years  1890 — 1900. 


Imports. 


Exports. 


Total  of  Imports  and  Exports. 


Years. 

Proportion  per 

Total  Value  of 

Proportion  per 

Total  Value. 

Head  of 
Population  of 

British  and  Foreign 
and  Colonial 

Total  Value. 

Head  of 
Population  of 

United  Kingdom. 

Produce. 

\,  uited  Kingdom. 

t 

£    s.  d. 

£ 

£ 

£   s.   d.          \ 

1890 

■l-20.69I,997 

11    4    6 

328,252,118 

748,944,115 

19  19    7           1 

IMIl 

435,441,264 

11  10    S 

309,113,718 

7*4,554,982 

19  14    0 

-  -  )■' 

4'J3.793,K.«!2 

11    2    5 

291,640.166 

715.4;j  1,048 

18  15    6 

4"4,(',^<.^:^ 

10  10    7 

277,138,270 

6SI,82li,4.tS 

17  14  10 

lH^.:;u.^)ii 

10  10    7 

273,785,867 

e82.1.W)77 

17  U  10 

4;■;.■^,'.'■5^ 

10  13     1 

285,832.407 

702.522,065 

17  19    S 

-',)-' 

111>0^.'.>(I4 

11     3  11 

296,379,214 

738,188,118 

18  14    1 

;  s;(7 

4.ji,ii-j-/.'i;o 

11     6    6 

294,174,118 

745,203.078 

18  U    S 

-  I> 

47(i,.J44,7U2 

11  14    2 

294,013,988 

7IU,5.>S.690 

19    0    6 

■  ".» 

455,035,583 

11  19    2 

329,534.658 

814,570.241 

20    1    8 

lit 

523.075,163 

12  15    9 

354,378,754 

S77,44S,.<)17 

21    9    0 

1.460,451,104 

113    6    7 

3,005,986,160 

7,466,437,261 

189  14  11 

Years. 


Appenbix  B. 
rermajiy*s  Imports  and  E.rports  {exclusive  of  Transit 
ods  and  Precious  Metals)  for  the  Years  1890—1900. 


Imports. 


1,000  Tons. 


IQO 
•il 


Million 
Marks. 


4,272 


Exports. 


1,000  Tons. 


19,365 


Million 

Marks. 


3,409 


29.012 

4,403 

20,139 

3,339 

29,509 

4,227 

19,891 

3,150 

29,813 

4,134 

21,361 

3,2M 

32.022 

4,285 

22,883 

8,051 

32,537 

4,246 

23,829 

3.424 

36.410 

4,558 

25,719 

3,753 

4fl.ll'.2 

4,S64 

28,019 

3,786 

42.729 

5,489 

30,094 

4,010 

44,653 

5.783 

30,403 

4,368 

45,911 

6,M3 

.32,681 

4,752 

362.759 

47,982 

255,019 

36,877 

1890 

1891 

1892 
1893 
1894 
1895 
1896 
1897 
1»98 
1899 
1900 


Thus,  the  import  tonnage  for  the  year  1890  was 
28,142,600  tons;  the  average  import  tonnage  for  the 
decade  1891—1900  was,  in  round  figures,  36,276,000;  so 
that  in  the  decade  the  imports  exceeded  by  81,340,000 
tons  the  figures  that  would  have  been  recorded  had  they 
remained  stationary  since  1890  The  value  of  imports  in 
1890  was  4,272  million  marks  ;  the  average  value  of  imports 
for  the  decade  1S91 — 1900  was  4,798  million  marks,  showing 
an  excess  for  the  decade  over  the  figures  of  1890  of  3,260 
million  marks.  The  export  tonnage  in  1890  was  19,365,000  ; 
the  average  for  the  decade  was  25,502,000,  showing  an  excess 
for  the  decade,  calculated  as  before,  of  6 1,370,000  tons.  The 
value  of  exports  in  1890  was  3,409  million  marks ;  the 
average  value  of  exports  was  3,687  million  marks,  sho\ving 
an  excess  for  the  decade  of  2,780  million  marks. 

The  total  import  and  export  tonnage  in  1890  was 
47,507,000;  the  average  for  the  decade  was  61,780,000, 
showing  an  excess  tor  the  decade  of  142,730,000.  The 
total  value  of  imports  and  exports  for  1890  was  7,681 
million  marks  ;  the  average  total  for  the  decade  was  8,486 
million  marks,  showing  an  excess  for  the  decade  of  8,050 
million  marks. 


Appe>t>ix  C. — Gymnasien,  Progymnasien,  Realoymnasien,  Higher  Realschulen,  Realschulen  in  Prussia,  and 
their  Attendance  at  the  Close  of  the  Half-Year  1900. 
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17 
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1 
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3 
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4 
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0 
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4 
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4 
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76 


802 
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1,300 
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6 

= 
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3 

"5 
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5 

ti 
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< 
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0 

0 

0 
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0 
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0 
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0 
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12 
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2*4 

1,041 
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0 

248 

458 

1,660 
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46S 

757 

1,774 

3,229 

0 


37 


11,888 


4 
12 
18 

3 

0 
10 
14 
14 
14 
13 
14 
17 

1 


138 


514 

339 
4,549 
2,729 

317 
0 
2,150 
1,695 
1,744 
2,249 
1,599 
1,963 
3,088 
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23,033 


I  grammar  schools,  626.    Total  attendance,  131,036.    One  secondar.v  school  is  provided  for  about  every  61.000  of  the  total  population. 
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THE   MEDAL. 
Mr.  E.  K.  MuRFEATT,  Past  President,  in  the  President's  i 
absence,  said  :  When  anj-  member  switches  on   the  current   { 
as  he  lights  up  this  evening,  let  him   recall  for  a  moment 
the  fact  that  our  city  is  now  being  honoured  by  the  presence   j 
in  it  of  one  to  whom  we  owe  the  incandescent  electric  lamp 
in  its  present  form,  and  let  him  reflect  how  much  poorer   ^ 
the  world  might  have  been  but  (or  the  inventive  genius  of  i 
Joseph  Wilson  Swan.     Dr.  Swan's  career  partakes  of  the 
nature  of  a  romance,  but  a  romance  only  of  hard  work  and 
indomitable  perseverance.     Those  who  heard  his  address  as 
President  of  the  Society  of  Chemical  Industry  in  Glasgow 
last  year  might  have   been    pardoned   if   scarcely   a  hint 
appeared   to   suggest   a    life   of    constant    and    strenuous 
endeavour  in  the  pursuit  of  science.      Born  in  Sunderland   | 
upwards  of  73  years  ago,  Dr.  Swan  was  early  destined  to  a 
scientific  career.    His  teacher,  a  Scotch  Doctor  of  Divinity, 
encouraged  his  pupils  to  read  such  scientific  books  as  were   i 
then  available.      Indentured  as  apprentice  to  a  chemist  in 
Sunderland,  he  found  himself  in  congenial  surroundings. 
The    usual    routine   of  a   chemist's   calling   gave   him   an 
excellent  training,  and  in  those  days  the  retail  chemist  had 
to  make  many  chemicals  which  are  now  prepared  on  the 
"manufacturing   scale."      Having   joined   the    Sunderland 
AthencBum  when  quite  young,  he  there  regularly  read  the 
"Mechanic's    Magazine,"   which    he   had    persuaded    the 
committee  to  take  in,  and  from  this  paper  he  got  his  early 
knowledge  of  electrical  phenomena.     About  the  fame  time 
he  made  the  acquaintance   of  one  Wilson,   a   mechanical 
genius,  who  occupied  his  spare  time  in  working  a   lathe. 
Wilson   made   for   him  the   frame  of   a  frictional  electric 
machine,  and  his  father  got  for  him  the  glass  body,  and 
with  this  his  first  experiments  were  made.     Another  forma- 
tive influence  in  Dr.  Swan's  life  was  his  hearing  a  lecturer 
of  that  day  named  Stait,  who,  amongst  other  things,  showed 
his  audience  a  small  incandescent  lamp,  the   filament   of 
which  was  made  of  iridio-plalinum.    This  seed,  dropped  upon 
virgin  soil,  sprang  up  years  afterwards,  and  brought  about 
the    experiments    that    ultimately    resulted   in   the   carbon 
filament  which  is  now  so  familiar  to  everyone  in  the  Edison- 
Swan  lamp.     Leaving  Sunderland,  he  joined  Mr.  Mawsou, 
chemist,  Newcastle-on-Tyne,  first  as  an  assistant,  and  later  on 
as  a  partner.    Dr  Swan  was  the  means  of  introducing  as  part 
of  the  business  the  manufacture  and  supply  of  philosophical 
and  scientific  apparatus,  and  here  he  too  began  the  manufac- 
ture of  collodions  for  photography  by  the  wet  process,  in 
•which  industry  his  firm  were  the  pioneers,  and  for  which  they 
have  ever  since  been  famed.     The  pyroxylin  for  the  collo- 
dion was  prepared  by  Dr.  Swan  himself.     His  iiext  great 
achievement  was  the  discovery  of  the  means  for  increasing 
the   sensitiveness   of  dry  plates,  and  he  it  was  who  first 
advertised  "  a   revolution   in   photography "  by  means  of 
rapid  plates.     To  us  in  these  days  of  rapid  modem  methods 
it   may  come   as  a   revelation   that,  so  far  back  as    1882, 
Mr.  J.  P.  Gibson,  of  Hexham,  described  the  photographing 
on  a  Swan  plate  of  a  flash  of  lightning  in  the  ten-thonsaudth 
part   of  a   second.     The  invention   and  perfection  of   the 
incandescent  electric  lamp  is  too  long  a  story  to  tell  here. 
Dr.  Swan  was  the  first  to  use  a  filament  of  carbon.     At  first 
it  was  carbonised  paper,  then  thread   dipped  in    sulphuric 
acid,  and,  lastly,  he  fell  back  upon  gun-cotton,  and  devised 
his  method  of  making  a  filament  of  it  by  squirting  collodion 
into  a  coagulating  solution.     Suitable  lengths  of  the  tough 
threads  are  then  packed  in  charcoal  and  carbonised  in  a 
kiln.     This,  like  many  others  of  Dr.  Swan's  inventions,  was 
an  original  process,   but   it   was   never   patented,   and  its 
use  has   become  general  without  acknowledgment  to  him. 
Dr.   Swan  also  invented  the  autotype  carbon  process,  the 
first  method  used  for  making  permanent  photographs  ;  he 
was  co-inventor  of  Woodburytype  ;  he  invented  a  miner's 
electric   safety  lamp,  besides  numerous  other  minor  inven- 
tions.    The   many-sidedness  of  his  character  is  well  shown 
by  quoting  the  words  of  Mr.  B.  S.  Proctor,  who  tells  how,  on 
the  sudden  death  of   liis  partner,  Mr.  Mawson,  it  became 
necessary   for   Dr.   Swan   to   turn    his    mental   energy    to 
finance   as   well   as   philosophy.      He   was    equal    to    the 
occasion,  with  apparently  no  loss  of  power  on  the  scientific 
side  of  his  pursuits.    "  He  remained  the  mainspring  of  two  or 
three  businesses — pharmacy,  photographic  and  philosophical 


instrument,  photographic  dry-plate,  Dutch  yeast,  stationer 
and  fine  arts — besides  carrying  through  the  great  works  f 
which  his  name  will  be  long  remembered  in  developing  tl 
incandescent  electric  light  and  the  art  of  photograph 
engraving,  still  keeping  his  connection  with  the  alki 
manufacture  and  the  spelter  mines,  besides  some  oth 
matters  in  which  artistic  taste,  scientific  attainments, 
business  energy  found  scope  for  useful  work  ;  and  with  i 
this  he  can  fill  the  high  places  in  electrical  engineering  ai 
chemical  industry." 

In  making  this  presentation,  I  have  the  honour  to  be  t 
mouthpiece  of  the  Society,  and  I  consider  the  Society 
Chemical  Industry  does  honour  to  itself  in  asking  t 
acceptance  of  the  medal  by  Jlr.  Joseph  Wilson  Swa 
M.A.,  LL.D.,  F.R.S.,  Chevalier  of  the  Legion  of  Honoi 
Past  President  of  the  Society  of  Electrical  Engineers,  a: 
last,  but  not  least,  immediate  Past  President  of  the  Socie 
of  Chemical  Industry. 

Dr.  Jcs.  W.  Sw^N,  F.E.S.,  said  in  reply  :  In  receitii 
this  medal  from  your  hand,  sir,  I  am  deeply  sensible 
the  great  honour  done  me,  for  I  remember  the  statnt 
the  Society,  and  that  it  embraces  in  its  membership  ; 
— among  English-speaking  races — that  is  representati 
of  enterprise  and  progress  in  relation  to  chemical  ai 
and  manufactures.  My  sense  of  the  honour  is  increa$ 
by  the  recollection  of  the  eminence  of  the  recipients  of  i 
medal  in  former  years,  and  I  acknowledge  the  pride  I  f( 
in  being  reckoned  of  their  company. 

I  am  told  that  the  award  is  made  chiefly  in  recognitii 
of  what  I  have  done  in  connection  with  electric  light  a 
photography.  I  need  hardly  say  that  it  is  a  great  gratifi( 
tion  that  that  work  is  so  highly  esteemed,  and  to  fi 
evidence  of  its  influence  in  the  development  of  u 
industries  in  touch  with  chemistry  and  chemical  physics 
industries,  I  am  glad  to  think,  that  are  contributing  to  t 
pleasure  and  the  well-being  of  mankind. 

Davy  warned  Faraday  not  to  indulge  in  extravagi 
expectations  of  the  rewards  of  science ;  he  said  sciei 
was  a  harsh  mistress.     Sir,  I  cannot,  on  this  occasion, « 

I  that  sentiment,  though  I  must  admit  that  her  rewards; 
not,  as  a  rule,  redundant,  and  that  they  are  apt  to 
capriciously  bestowed — I  mean,  if  only  that  is  counted  n 
reward  which  appears  to  the  eye,  or  which  can  be  expre- 
as  a  ponderable  quantity. 

I       But  science  gives  more  precious  rewards  than  thoie 
hand  can  grasp,  and  among  these  there  are  but  few  I  va 
more  highly  than  that  of  which  this  is  a  token. 


.©orbsftuc  ^rctioiu 


Meeting  held  at  Queen's  Hotel,  Leeds,  on  Monday, 
May  26lh,  1902. 


MR.    GEORGE   WARD    I.v    THE    CHAIR. 


OX  THE  MAKSH-BERZELIUS  AKSENIC  DBPOf. 

BY    WILLIAM    ACKKOTD,   F.I.C. 

At  a  recent  private  conference  of  public  analyst  a 
Harrogate,  Jlay  3rd,  I  pointed  out  that,  in  dealing  n 
traces  of  arsenic,  the  difficulties  of  estimation  are  incre-a 
by  the  existence  of  different  states  of  aggregjation  ic'« 
Marsh-Berzelius  deposit,  which  I  have  distinguijhei  »s 
(1)  brown,  (2)  blue,  or  (.1)  mixtures  of  the  two.  I" 
venture  to  submit  the  following  notes  on  the  subject 

The  method  of  experimenting  has  been  that  of  ^'■°: 
Committee.  The  quantities  of  arsenic  dealt  with,  calcii« 
as  ASjOj,  have  been  of  an  order  of  magnitude  repKW*' 
by  thousandths  of  a  milligram,  unless  otherwise  stated  M 
weight  of  zinc  used,  20  grms.  in  a  Tyrer  apparatus  wit  Q 
acetate  of  lead  ])aper  instead  of  solution,  and  the  h  ■»■ 
chloric   acid  brominated  and  of    the  strength  left  <" 
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ci'ssary  evaporation.  The  flow  of  hydrogen  has  been 
pt  fairly  constant;as  measured  by  the  size  of  flame  at 
e  exit. 

This  last  condition  is  very  essential  for  comparisons, 
icause,  (1)  small  differences  of  »ize  of  flame  may  indicate 
ide  differences  in  rate  of  flow  of  gas ;  thus  a  change  from  2 
3  mm.  flame  diameter  indicates  very  nearly  a  trebled  rate  of 
ohition  of  hydrogen,  as  for  approximately  spherical  flames 
e  volumes  of  gas  they  represent  are  directly  proportional 
the  cubes  of  the  flame  diameters  ;  and  (2)  with  the  less 
nsitive  qualities  of  zinc,  the  quantity  of  arsenic  deposited 
roughly  in  direct  relation  to  the  rate  of  flow,  a  slow 
drogen  current  not  depositing  in  15  minutes  so  much 
^enic  as  a  rapid  one. 

•  Only  by  close  .attention  can  constancy  of  size  of  flame  be 
.sured,  even  with  some  ready  and  simple  device  for  at  once 
jtecting  any  deviation.  With  a  platinum  wire,  c  e.  Fig.  1, 
jiled  round  the  end  of  the  tube,  bent  over  at  e,  and  so 
jjustedthat  the  distance  erfis  that  of  the  required  di.ameter 
Iflame,  it  will  be  found  when  working  that  the  red  hot  end  e, 
II  indicate   the  size  of  flame  even  when  the  condition  of 


vlightis  such  that  the  flame  would  be  otherwise  invisible. 
glass  bead  of  requisite  diameter  attached  to  a  pin  does 
I  calibrating  the  distance  e  d. 

On  looking  over  a  large  number  of  tubes  made  during  the 
r  three  mouths,  brown  deposits  are  found  wherever 
:tJons  of  organic  materials,  such  as  beer,  sugar,  and  wall- 
; ,  have  been  tested  by  being  added  slowly  and  in  small 
ms  at  a  time,  direct  to  the  Marsh  apparatus  during  the 
liiiiiutes  of  the  experiment.  Ou  the  other  hand,  either 
e  iir  mixed  deposits  have  been  obtained  where  inorganic 
lies  have  been  tested.  I  offer  the  following  explanation 
liis  difference. 

ij  the  mixed  deposit  obtained  with  traces  of  arsenic,  the 

IS  nearer  the   generator  than   the  brown  ;  I  therefore 

aJe  that  the  blue   st;ite  of  aggregation  is  heavier,  or 

C|sist8  of    larger   particles,   than    the    brown.     On    this 

Ijiothesis  it  ought  to  be  possible   to  reverse  their  positions 

r"  separate  them  in   much   the  same  way  that  a  puff  of 

1  il  will  move  fine  particles  of  sand    and  leave  bullets, 

rnas  when  the  puff  is  increased  to  an  enormous  velocity, 

lu  the  barrel  of  a  gun,  it  will  move   bullets  and  the 

•  ind  will  remain  comparatively  immovable. 

.  strong  current  of  hydrogen,  as  measured  by  a  flame  of 

:    iir  more  centimetres  with  sufficient  arsenical  compotmd 

ii,  iduced  into  the  ilarsh  apparatus   so  as  slightly  to  tint 

tl  flame,  will  give  a  double  deposit  at  the  constriction,  the 

b;tn  being  now  nearer  the  generator  and  the  blue  farther 

a-.y.    In   Fig.  1  the  arrow  represents  the   direction  of  a 

g!  le  flow  of  hydrogen  ;  and  in  the    mixed   deposit    the 

b:  vn  6  is  carried  farther  than  the   blue  at   a  ;  in  Fig.  2, 

nesenting    the    results  of   a    very  rapid    evolution    of 

hyogan,  the  brown  fg  is  now  nearer  the  generator,  and 


tj  blue  h  i  is  completely  separated  from  it  and  carried 
«iier  away.  Tubes  are  exhibited  illustrating  these 
dilrenoes  of  position  in  the  deposits. 

)th  the  blue  and  brown  arsenic  are  soluble  in 
«l)rine  water  and  bromine  water,  the  former  a  little  more 
si; ly  of  the  two;  they  are  also  soluble  in  alkaline  hypo- 
bijiite  and  insoluble  in  carbon  bisulphide.  A  solubility 
eslriment  is  very  readily  made  by  cutting  off  the  capillary 
Pi|  of  the  tube  with  its  deposit,  and  bringing  one  end  into 
tbt solvent;  on  removing  the  tube  and  working  the 
w  lary  plug  of  liquid  backwards  and  forwards,  the  deposit 
M*  disappears  if  soluble.  It  appears  to  me  that  the  brown 
o^sit  is  the  normal  colour  of  arsenic,  as  compared  with 


the  other  elements  in  the  same  periodic  group,  i.e.,  the 
amount  of  light  absorbed  by  the  element  is  intermediate 
between  that  absorbed  by  phosphorus  on  the  one  hand  and 
antimony  ou  the  other,  in  accordance  with  the  Law  of  Colour 
and  Constitution — 


Yellow  to  red. 

Brown 

Black 


P,  31 

As,  75 
Sb,  120 


Tide  The  OU  Lixht  and  the  New.  p.  53.     Chapman  and  Hall. 
London ;  and  W.  F.  Clay,  Edinburgh.  ' 

This  characteristic  difference  in  colour  is  well  seen  on 
comparmg  the  eddy  deposits  in  arsenic  and  antimony  tubes 
as  at_/',  Fig.  2.  ' 

The  conditions  for  the  exclusive  deposi- 
tion of  brown  arsenic  appear  to  be  slow  and 
sparing  evolution  of  AsHj  as  brought  abont 
by  minute  traces  of  arsenical  compound 
gradually  and  slowly  added  to  the  Marsh's 
apparaius  when  sensitive  materials  are  em- 
ployed with  a  size  of  flame  not  exceeding 
3  mm.  in  diameter.  With  zinc  of  only 
moderate  sensitiveness  larger  amounts  of 
arsenic  may  be  added  with  the  production  of 
brown  deposits  only,  while  the  same  amounts 
with  highly  sensitive  zinc  would  give  mixed 
deposits.  The  blue  and  the  brown  together 
are  formed  whenever  there  is  rapid  evolution  of  hydrogen  as 
indicated  by  4-mm.  flames  and  upwards,  more  especially 
in  the  absence  of  organic  materials,  lessening  the  viscosity 
of  the  liquid. 

These  various  observations  enforce  some  old  lessons,  as  that 
only  brown  deposits  are  permissible  for  quantitative  com- 
parisons ;  that,  as  iu  Nesslerising,  minute  differences  are 
best  discerned  with  minimum  amounts  of  deposit,  and  that 
dilution  of  an  arsenical  liquid  is  necessary  where  more  than 
a  given  amount  of  the  arsenic  is  being  dealt  with.  Let  me 
add  one  more  that  is  forced  upon  us,  viz.,  that  a  hard  and 
fast  set  of  standard  tubes  are  not  desirable,  except  to  "et  a 
first  approximation,  and  that  the  final  estimation  shouFd  be 
made  with  one  or  more  standards  made  at  the  same  time, 
in  the  same  way,  and  with  the  same  sensitive  materials  as 
have  been  used  in  getting  out  the  arsenic  from  the  liquid 
under  investigation. 


METHODS  FOR  ARSENIC  DETEEMIj^^ATION  IN 
MALT  LIQUORS,  &c. 

BY    F.    W.    RICHARDSON,    F.I.C. 

The  production  of  foam,  and  the  liberation  of  sul- 
phuretted hydrogen  iu  the  direct  application  of  the  Marsh- 
Berzelius  method  to  beer,  are  the  two  great  dilBculties 
which  have  to  be  overcome.  The  process  proposed 
by  a  Joint  Committee  of  the  Society  of  Public 
Analysts  and  the  Society  of  Chemical  Industry  is 
very  disappointing,  inasmuch  as  it  fails  to  satis- 
factorily cope  with  either  of  these  obstacles. 

To  deal  with  the  foaming  difficulty,  it  is  advised 
that  only  10  c.c.  of  the  beer  should  be  used,  yet 
even  this  small  amount  produces  so  much  foam  as 
to  render  the  direct  method  inapplicable,  and  in 
those  cases  where  the  foam  is  inconsiderable,  10  c.c. 
of  the  beer  is  too  small  an  amount  if  we  are  to 
estimate  the  l/60th  or  l/70th  of  a  grain  of 
arsenic  per  gallon ;  yet  analysts  have  to  estimate  arsenic 
accurately  to  the  l/200th  of  a  grain  per  gallon. 

One  is  advised  to  char  the  beer  residue  with  sulphuric 
and  nitric  acids.  No  process  gives  more  uncertain  results ; 
and  attempts  to  get  comparative  mirrors  from  beers  con- 
taining known  amounts  of  arsenic  have  hitherto  been 
most  unsuccessful ;  and  I  find  that  this  is  a  very  i^eneral 
experience. 

Worse  than  the  foam  ditficulty  is  the  retention  of  arsenic 
by  many  malt  liquors  when  directly  treated  by  zinc  and 
acid.  The  chief  reason  for  the  retention  is  that  dissolved 
arsenic  in  contact  with  sulphuretted  hydrogen  forms  the 
sulphide,  and  as  such  is  retained. 
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An  analyst,  who  had  failed  to  find  arsenic  in  a  sample 
of  beer  hy  the  joint  process,  asked  me  also  to  apply  the 
method.  I  did  so,  but  always  with  a  negative  result ;  yet 
by  the  method  1  shall  describe  to  you,  an  objectionable 
amount  of  arsenic  was  found  to  be  present.  To  the  flask 
containing  the  zinc,  acid,  and  beer,  which  had  given  a 
negative  result,  fractions  of  a  milligram  of  arsenious  oxide 
■were  added ;  yet  no  mirror  was  obtained. 

Yeast  absorbs  arsenic  from  beer,  and  tenaciously  retains 
it  when  zinc  and  acid  are  added  directly  to  it.  The  following 
figures  obtained  by  me  some  months  ago  iu  this  connection 
may  be  of  interest : — 

Grain  of  Arsenic 
per  Giillon. 

A  yeasty  beer l/s 

The  filtrate 1/60 

The  yeasty  portion  (semi-fluid) 1/4 

The  yeasty  portion  dried  (assuming  a  density 
of  1-0) 1 

I  would  urge  the  abolition  of  all  direct  testing  of  malt 
liquors  for  arsenic.  Mr.  Wm.  Thomson  has  long  advocated 
the  complete  destruction  of  all  organic  matter?,  and  of  all 
sulphides  and  sulphites  in  beer,  before  applying  the  Marsh- 
Berzelius  method*  and  I  agree  with  him. 

1  apply  the  method  with  some  slight  modifications  to 
avoid  certain  difficulties,  which,  perhaps,  the  mere  personal 
equation  may  cause.  I  prefer  to  use  70  c.c.  (the  "  miniature 
gallon  ")  of  beer  instead  of  50  c  c.  I  use  a  32-oz.  flask, 
■with  side  tube  bent  at  right  angles,  and  passing  under  water 
in  a  large  two-necked  Woulffe's  bottle,  the  other  neck  of 
which  is  connected  with  a 
water-pump.  As  some  malt 
liquors,  particularly  stouts, 
froth  largely,  I  find  the  large 
size  of  flask  very  useful. 
To  prevent  the  liquid  from 
frothing  up  and  out  of  the 
stoppered  pear-shaped  fun- 
nel which  introduces  the 
nitric  acid,  I  introduce 
through  the  cork  of  the 
flask  a  glass  tube,  2  ft.  long, 
and  \  in.  in  diameter,  into 
which,  by  means  of  a  cork, 
the  stoppered  funnel  is 
inserted. 

The  operation  is  begun 
with  the  introduction  of 
5  c.c.  of  nitric  acid,  and 
10  c.c.  of  sulphuric  acid, 
and  as  soon  as  charring 
occurs  hot  nitric  acid  is 
added.      Cold    nitric     acid 


tends  to  produce  fractures.  When  charring  ceases,  and  a 
little  sherry-coloured  liquid  emitting  sulphuric  acid  fumes 
remains,  the  flask  and  contents  are  allowed  to  cool.  The 
residual  liquor  is  washed  into  a  shallow  porcelain  dish,  and 
concentrated  on  a  sand  bath  till  strong  fumes  arise. 

A  further  treatment  is  necessary  to  remove  the  last 
traces  of  nitric  acid,  which  otherwise  will  retain  arsenic 
when  the  Marsh-Berzelius  or  Gutzeit  test  is  appHed. 
Doubtless  this  retention  is  due  to  the  formation  of  the 
solid  arsenic  hydride,  a  fact  observed  by  Blondlot. 


Two  cubic  centimetres  of  a  10    per    cent,    solution 
ferrous   sulphate   are   added  and  the   mixture  again   co 
centrated  to  fuming  point. 

A  drop  of  this  should  give  evidence  of  the  presence 
ferrous  iron  to  potassium  ferricyanide. 

The  resulting  liquid  is  made  up  to  50  c.c,  and  25  c. 
are  first  tested  by  the  !Marsh-Berzelius  method  (or  Gutzi 
test)  ;  in  the  event  of  the  arsenic  mirror  or  stain  being  ve 
slight,  the  remaining  S.'J  c.c.  are  added  to  the  contents  of  tl 
generating  flask. 

Applied  in  a  special  manner  I  find  the  Gutzeit  method 
give  more  definite  and  more  delicate  indications  than  tl 
Marsh-Berzelius  process. 

The  Gutzeit  test,  as  I  apply  it,  is  simpler,  and  has  giv 
good  results.  I  use  a  2  oz.  conical  flask  for  the  general 
with  a  small  stoppered  funnel  with  outlet  tube  cut  close 
the  cork  (as  advised  by  Mr.  Thomson  to  avoid  retentli 
of  liquid),  and  connect  with  a  Bender-Hobein  potash  bul 
with  first  inlet  bulb  cut  off.  The  bulbs  contain  2  c.c. 
a  10  per  cent,  solution  of  lead  acetate  as  a  ]irecauti( 
against  the  remote  possibility  of  the  evolution  of  si 
phuretted  hydrogen.  I  disconnect  the  chloride  of  calciu 
tube  and  insert  a  small  plug  of  cotton  wool  in  the  sho 
exit  tube  of  the  bulbs,  and  over  this  secure  some  filter  papi 
previously  soaked  in  a  5  per  cent,  solution,  of  mercui 
chloride  and  dried,  by  means  of  a  rublier  ring,  tying  roui 
and  round  as  if  with  a  piece  of  string.  A  disc  of  4i  mil 
metres  is  thus  obtained,  and  even  1/1 000th  of  a  milligra 
of  arsenic  will  give  an  appreciable  yellow  stain,  and  tl 
differences  onward  between  the  additional  O'OOl  of  a  mil 
gram  of  arsenious  oxide  are  distinctly  marked,  enablli 
one  to  estimate  arsenic  to  the  1/1 000th  part  of  a  giainp 
gallon. 

The  advantages  of  the  Gutzeit  process  are  : — 

(1)  The  uniformity  of  the  stains. 

(2)  The  non-necessity  of  excluding  presence  of  oxygM 

(3)  The  abolition  of  the  gas  flame  and  drawn-out  tabei 

(4)  The  fact  that  one  can  leave  the  experiment  almc 
any  length  of  time  quite  unattended. 

The  stained  papers  will  keep  for  long  periods  in  a  we 
stoppered  flask,  and  the  standards  may  be  kept  secnr 
to  a  card  in  a  wide-mouthed  stoppered  specimen  bottle. 

If  it  is  ever  decided  that  when  a  malt  liquor  contai 
less  than,  say,  the  l/125th  part  of  a  grain  of  arsenic, 
need  not  be  estimated  or  indicated  by  the  test  appli) 
only  20  c.c.  of  the  beer  need  be  oxidised,  as  O"00 
milligram  of  arsenic  in  this  measure  of  the  sample  woi 
be  very  readily  seen  and  estimated. 

It  would  be  comparatively  simple  to  oxidise  20  co.  ol 
malt  liquor,  and  a  deep-shaped  porcelain  crucible  vr 
perforated  glass  cover  could  be  used  ;  the  whole  upeiati 
beicg  conducted  in  the  ordinary  fume  cupboard. 

I  always  apply  the  Marsh-Berzelius  method  as  a  ch( 
in  conjunction  with  the  Gutzeit  test  in  all  cases  where  im 
than  1/ 100th  part  of  a  grain  of  arsenic  has  been  found. 

For  heating  the  arsenic  tubes  a  small  furnace,  and  eat 
obtainable  with  the  hood  I  have  had  specially  made,gi 
me  stronger  mirrors  than  those  got  by  a  single  Bnn 
flame,  which  frequently  allows  some  arseniuretted  hydro| 
to  pass  undecomposed.  From  the  character  of  the  furn 
and  the  rigid  way  in  which  the  tube  is  fixed  therein,  no 
can  escape  unheated. 

I  have  not  been  successful  in  applying  the  methods 
the  purification  of  acids  recommended  by  the  Joint  0 
mittee.     It  is  inadvisable  to  use   sulphurous  acid   in 
purification  of  hydrochloric  acid,  as  it  is  ditficult  to  lev 
the  last  traces  of  this  gas,  and  even  if  only  a  fraction  i ' 
milligram  remains,  the  sulphuretted  hydrogen  develo|«<i' 
the  Marsh  apparatus  proves  fatal  to  the  liberation  of  ' 
arseniuretted  hjdrogen. 

I  add  1  per  cent,  of  potassium  bichromate  to  conn 
hydrochloric  acid,  and  distil  in  a  retort  provided  wit  J 
safety  tube,  and  with  a  funnel  which  allows  of  the  f 
admission  of  drops  of  a  10  per  cent,  solution  of  « 
bichromate.  In  this  way  the  acid  is  kept  coasta)' 
supplied  with  chlorine  or  chloro-chromic  acid,  which  " 
vents  the  formation  of  the  trichloride  of  arsenic.  * 
chlorinated  distillate  is  now  free  from  arsenic,  and  cai « 
'  treated  with  slight  excess  of  ferrous  chloride  to  rene 
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3  chlorine.  The  presence  of  ferrous  chloride  in  hydro- 
lorio  acid  intended  for  use  in  the  Marsh  apparatus  is  a 
;tinct  advantage,  as  it  prevents  oxygenation  and  the 
aderinf  of  the  acid  more  or  less  insensitive. 
Sulphuric  acid  can  be  freed  from  arsenic  by  .simply 
tillini;  with  chromic  acid  or  potassium  bichromate,  as 
■ommended  by  Thomson,  but  I  have  broken  so  many 
orts  on  account  of  the  inevitable  violent  bumpings  which 
;e  place  that  I  have  had  reluctantly  to  abandon  the 
thod. 

Vs  sulphuric  acid  and  nitric  acid  are  used  together  in 
I  oxidisation  of  the  organic  matters  contained  in  the 
:  ijtances  to  be  tested  for  arsenic,  I  add  1  per  cent,  of 
1  lie  acid  to  the  sulphuric  acid,  and  distil.  In  this  way 
ff.ot  a  complete  purification,  and  obtain  a  rapid  and 
t  aquil  distillation. 

iecently  we  obtained  some  very  peculiar  and  perplexing 
I  ilts  in  our  application  of  the  Marsh  tests  to  a  pure 
s  ition  of  arsenious  oxide.  The  arseniuretted  hydrogen 
1  resisted  decomposition  by  the  application  of  tempera- 
t  •?  varying  from  the  heat  of  an  orrtinarj'  Bunsen  burner 
t  :hat  of  a  blast  lamp  ;  nevertheless,  the  escaping  gases 
S ;  the  characteristic  stain  to  mercuric  chloride  paper. 
"  Ve  have  observed  this  so  very  frequently  with  quantities 
Tying  from  O'OOo  to  O'OIO  mgrm.  of  arsenic  that  we  are 
a  certain  of  the  results  as  we  are  of  the  fact  that  the 
J  as  obtained  on  the  mercuric  chloride  paper  have  been 
eiivalent  to  the  missing  quantities  of  arsenic.  It  is 
p  iible  that  there  are  forms  of  arseniuretted  hydrogen, 
ii  rmediate  between  the  gaseous  and  the  solid  conditions, 
»;:h  play  these  pranks  in  the  Marsh-Berzelins  tube,  and 
»  :h  are  nevertheless  capable  of  reacting  with  mercuric 
el  ride. 

Joint  Disccssion. 

r.  A.  H.  AiiES  stated  that,  before  the  arsenic  question 

btme  so  prominent,  he  had  been  accustomed  to  determine 

»i  nic  in  beer  by  boiling  the  suspected  liquid  with  copper 

u  hydrochloric  acid,  dissolving  the  deposit  with  caustic 

i!  i  and  hydrogen  peroxide,  and  distilhng  the  concentrated 

^th  cuprous  chloride   and  hydrochloric  acid.     The 

f  the  arsenic  passed  into  the  distillate,  and  after 

::t  -ilisation,  its  amount  could  be  determined  by  titration 

wi  a  y^  normal  solution  of  iodine.     The  results  were  very 

-  <  Ti-tory,  but  the  quantity  of  beer  required  for  the  deter- 

n  was  not  less  than  half  a  litre,  and  one  litre  was  a 

uantity.     The  process  had  the  advantage  that   one 

V   read   off  on   a   burette   the   volume   of   standard 

n  corresponding  to  the  iodine  present.      On  the  other 

■either  this  nor  any  modification  of  Keinsch's  process 

plicable  to  the  examination  of  glucose  and  certain 

.  roducts,  and  the  quantity  of  material  required  for 

t  was  often  very  inconvenient.     He   had  therefore 

ned  that  process  in  favour  of  the  Marsh-Berzelius 

;,   which   now   gave   him   very   satisfactory   results. 

as  not  always  the  case,  however,  and  he  met  with 

:  but  disappointment  at  first,  owing  to  the  difficulty 

Liining   mirrors   of  constant   character.     They   were 

•or  imes  brown  and  sometimes  grey.     Further,  some  of 

the  inc  which  he  employed  was,  from  extreme  purity  or 

'^    ause,  inactive.     That  is  to  say,  he  had  met  vrith  zinc 

refused  to  dissolve  either  in  sulphuric  acid  or  hydro- 


chloric acid  so  as  to  produce  a  reasonable  evolution  of  gas. 
Other  zinc  had  the  character  of  not  evolving,  in  the  form 
of  arseniuretted  hydrogen,  arsenic  actually  added  as  AS4O5 
to  the  contents  of  the  Marsh  flask.  A  brother  chemist 
granulated  his  zinc  in  an  iron  ladle,  but  he  himself  had 
employed  a  porcelain  vessel,  and  it  appeared  probable 
that  a  trace  of  iron  was  the  cause  of  the  better  results 
obtained  by  some  operators.  At  any  rate,  by  stirring  a 
very  small  quantity  (generally  0-03  per  cent,  was  sufficient) 
of  crystallised  ferrous  sulphate  into  the  molten  zinc  the 
metal,  after  granulation,  dissolved  readily  in  acid,  and 
uniform!}'  gave  the  normal  hair-brown  arsenical  mirror. 
From  the  moment  he  used  the  iron  his  difiiculties  with  the 
abnormal  mirrors  bad  entirely  disappeared.  It  was 
essential  to  avoid  the  use  of  too  much  iron. 

With  regard  to  the  methods  recommended  by  the  joint 
committee  for  purifying  acids,  he  found  the  one  for  sul- 
phuric acid  quite  satisfactory,  but  must  admit  that,  in  the 
case  of  hydrochloric  acid,  treatment  with  bromine  and 
sulphurous  acid  did  not  always  give  a  satisfactory  product, 
and  the  process  had  other  disadvantages.  He  now  purified 
his  hydrochloric  acid  by  adding  powdered  potassium  per- 
manganate in  slight  excess.  The  acid  was  then  distilled, 
when  the  first  fraction  contained  chlorine,  and  was  therefore 
not  suitable  for  use  in  the  Marsh  apparatus,  but  the  whole 
of  the  acid  which  distilled  over  was  quite  free  from  arsenic 
and  answered  excellently.  He  habitually  used  acid  which 
was  freshly  distiUed,  and  did  not  find  trouble  from  alisorp- 
tion  of  oxygen  or  contamination  by  arsenic  from  the  bottles. 
He  should  certainly  adopt  the  suggestion  of  employing 
three  flasks  simultaneously.  Although  he  avoided  the 
removal  of  organic  matter  when  possible,  he  was  inclined 
to  think  that  all  tests  by  Marsh's  process  ought  to  be 
preceded  by  the  destruction  of  organic  matter. 

Mr.  Faiklet  exhibited  and  described  to  the  Section  the 
small  apparatus  devised  by  Mr.  W.  Thomson,  of  JIanchester, 
which  he  considered  superior  to  any  other.  This  was  made 
by  Messrs.  Muller  and  Orme,  of  Holborn,  London,  and  was 
about  one-fourth  of  the  size  of  the  apparatus  described  by 
the  joint  committee. 

Mr.  LovETT  was  of  opinion  that,  notwithstanding  the 
reports  of  the  two  committees,  our  best  tests  for  arsenic 
were  still  open  to  doubt;  and  that  some  process  quite 
distinct  as  to  general  principles,  particularly  as  to  materials 
and  organic  matter,  should  be  drawn  up  and  made  official 
as  soon  as  practicable. 

Mr.  E1CHAED8OX  cited  the  case  of  an  invert  sugar  which, 
by  the  application  of  the  direct  test,  seemed  to  be  free  from 
arsenic,  whilst  by  the  oxidation  method  iudicated  and  by 
the  Gutzeit  test  ^^  part  of  a  grain  per  lb.  was  found. 
In  all  probability  the  arsenic  was  present  as  sulphide,  or  in 
some  form  not  decomposable  by  nascent  hydrogen. 

Mr.  Bkansox  described  a  new  method  of  freeing  zinc 
from  sulphur,  arsenic,  and  other  impurities  by  passing 
through  the  molten  metal  a  mixture  of  oxygen  and 
chlorine  gases,  the  fusion  bemg  arranged  in  a  furnace 
free  from  arsenical  fumes.  The  product  was  absolutely 
free  from  arsenic,  and  well  within  the  limits  of  sensibility 
recommended  by  the  joiut  committee.  He  also  exhibited 
gutta-percha  bottles  said  to  be  free  from  arsenic,  and  used 
for  containing  pure  hydrochloric  acid. 
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I.-PLANT,  APPAEATUS  AND  MACHINEKY. 

ExGUSH  Pateiits. 

SolutioTis  [India-i'vhher  Solution,  ^'c.']  ;   Storing  and  Dis- 
charge oj  Inflammable  and  Volatile .    E.  P.  Strachan 

and  J.  K.  Eobertson,  both  of  Bristol.     Eng.  Pat.  10.190, 
May  16,  1901. 

Closed  vessels  or  containers  are  used,  from  which  the 
solutions  are  discharged  by  compressed  air  or  by  gravity. 
The  container  is  provided  with  a  closable  charging  aperture, 
a  compressed-air  inlet,  or  a  nou-return  air  inlet  valve,  and 
an  automatically  closing  discharge  valve,  adapted  to  be 
opened  by  the  hand  or  foot. — K.  A. 

Evaporating,  Distilling,  or  Aerating  Liquids  or  the   like  ; 

Appliances  for  .     A.  Hollings,  Lancashire,  G.  A. 

i    Jarvis,   Shropshire,    and    G.   Bell,    Suffolk.     Eng.    Pat. 

12,286,  June  17,  1901. 

Speciaxlt  applicable  for  treating  and  recovering  the  used 
acids  from  the  manufacture  of  guncotton  or  nitroglycerin, 
but  also  suitable  for  other  purposes  where  uniform  distri- 
bution of  air  in  liquids  is  required.  A  chamber,  which  is 
inserted  in  the  liquid  to  be  treated,  is  provided  externally 
with  one  or  more  series  of  concentric  rings  or  division 
pieces.  The  chamber  is  supplied  with  air  or  gas,  delivered 
through  suitable  perforations  in  the  botiom  or  sides,  or 
both,  between  the  rings. — R.  A. 

Filtering  Apparatus.     A.  B.  Soar,  London.     Eng.  Pat. 
12,586,  June  20,  1901. 

OxE  or  more  rectangular  hollow  filtering  frames,  formed 
of  woven  wire  or  perforated  material  covered  with  filter 
cloth,  &c.,  are  secured  to  the  flat  surface  of  a  collecting 
pipe,  by  means  of  studs  passing  through  the  inside  of  the 
frames,  the  collecting  pipe  being  secured  inside  a  cistern 
receiving  the  liquid  to  be  filtered,  and  having  a  discharge 
outlet  outside  the  cistern. — R.  A. 

Gases  or  Vapours  to  Move  in  Contact  with  Ziiquids,  but 
in  an  Opposite  Direction  ;  Iinproved  Means  for  Causing 

.     E.  Theisen,  Baden-Baden,  Germany.     Eng.  Pat. 

12,693,  June  21,  1901. 

Retolvixg  helical  blades  in  a  casing  induce  this  motion. 

— R.  A. 

Steam ;    Method   of  and    Apparatus  for   Generating   and 

Superheating .     O.  Imray,  I  ondon.     From  La  Soc. 

,  Anon,  pour  la  production  et  I'emploi  de  la  Vapeur 
"  Surchauflee.  Paris.     Eng.  Pat.  12,694,  June  21,  1901. 

AiK  is  supplied  to  a  gas  producer,  the  hot  gases  passed 
from  the  producer  through  a  superheater  to  the  furuace  of 
the  boiler,  where  they  are  burned  with  air,  thus  generating 
steam,  and  the  steam  on  its  way  to  the  engine  is  passed 
through  the  superheater  in  contact  with  the  surfaces  heated 
by  the  gases  from  the  producer. — E.  A. 

Air  and  other  Gases ;  Compression,  Expansion  and  Lique- 
faction of .     Cooling,  Ice-making,  Cold  Storage,  and 

the  like.     C.  Jolv,  London.      Eng.  Pat.  12,918,  June  25, 

1901. 
•ViB,  oxygen,  nitrogen,  hydrogen,  nitric  oxide,  and  other 
gases  are  liquefied  (or  compressed)   and    evaporated  (or 


expanded)  in  a  closed  cycle,  the  minimum  pressure  at 
lowest  stage  being  not  less  than  8  or  10  atmosphe 
The  cold  produced  in  expanding  from  the  higher  to 
lower  pressure  is  utilised  for  any  required  refrigerat 
purpose,  and,  after  such  use,  for  f  uither  cooling  of  the  his 
compressed  gas  before  its  expansion. — E.  A. 

Pulverulent,  Crystalline,  Granular,  or  the  like  Substat 
[^Gunpowder,  Dynamite,  Tea,  Tobacco,  .^"c]  ;  Mack- 
for    Separating    and    Packetting    Equal    Quantitiet 

.     A.  Darvas,  Budapest.    Eng.  Pat.  13,877,  Jah 

1901. 

The  substance  to  be  divided,  is  delivered  in  as  unifon 
stream  as  possible  on  to  a  revolving  disc,  the  stream  be 
produced  by  a  shaking  device,  which  subjects  a  hopper 
rapidly  succeeding  shocks  or  vibrations.  The  material 
travelling  outwards  to  the  periphery  of  the  disc,  is  divi 
into  equal  quantities  by  knife-like  edges  of  recfivers 
sheets,  which  direct  the  material  into  paper  bags  or  ol 
receptacles. — R.  A. 

Cooling  or  Evaporating  Apparatus.     H.  Balcke,  Bodu 
Westphalia.     Eng.  Pat.  20,549,  Oct.  14,  1901, 

The  apparatus  consists  of  triangular  bars  arranged 
staircase  fashion  with  spaces  between  them,  one  e<^ 
apex  of  each  bar  being  directed  downwards.  The  liqai( 
be  cooled  or  evaporated,  in  falling  down  from  bar  to  ba : 
repeatedly  spread  out  and  distributed  on  the  horixoil 
upper  faces,  while  the  air  coming  from  below  meettxi 
the  least  possible  resistance.  — R.  A. 

Pulverising,  Crushing,  and  Grinding  \^Clay,  Rock,  Qiu 

Sec]  J  Machines  for  .      D.  S.   S.  Steuart,  IiOD'<. 

Eng.  Pat.  3208,  March  1,  1902. 

The  machine  contains  a  revohnng  drum,  which  carr 
series  of  double-headed  reversible  hammers,  capabli' 
partial  rotation  on  their  pivots,  so  that  they  are  proj<ii 
outwards  into  operative  position  by  centrifugal  fowe.  i 
jacket  is  provided  for  heating  or  cooling  the  material  do? 
treatment,  and  provision  is  also  made  for  injectillg  'i 
water,  or  other  fluid  into  the  disintegrating  chamber,  t 
material  is  discharged  through  openings,  which  are  pro'  i 
with  separating  bi>xes  containing  interchangeable  Kiu 
and  partitions,  for  the  purpose  of  separating  the  mai'l 
into  various  degrees  of  fineness. — E.  A. 


Fke>'ch  Patents. 

Filter  Presses  and  similar  Filtering  Apparatus.  J.  W  a 
Addendum  to  Fr.  Pat.  286,115,  Oct.  28,  1901.  (See" 
Eng.  Pat.  26,931,  1898;  this  Journal,  1899,  1108.) 

Upper  and  lower  links  are  provided  to  separatp  It  '* 
intervals  the  plates  and  the  frames  when  the  press  iaop"!- 
The  upper  links  are  pierced  with  holes  to  receive  ptoje""" 
on  the  frames,  and  their  centres  are  in  proximi^l" 
movable  head  of  the  press,  whilst  the  lower  links, eng «( 
the  under  parts  of  the  frames,  have  their  centres  in  (MOI  >Q 
to  the  fixed  head  of  the  press,  in  order  to  give  the  ^  •' 
rocking  motion.  The  bottoms  of  these  frames  are  be'  Wi 
in  order  to  facilitate  the  discharge  of  the  cakes. — J.  (•• 
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otary  Filter.     L.  Didier.    Addendum  to  Fr.  Pat.  311,074, 
Nov.  4,  1901. 

HE  addition  to  the  principal  specification  for  the  cr.nstruc- 
311  of  a  centrifupal  filter,  working  continuously  with 
Istematic  washing  and  automatic  dischargje,  refers  to 
tails  for  preventing  the  liquid  from  ascending  to  the  top  of 
e  basket  under  the  action  of  centrifugal  force. — J.  F.  B. 

Vacuum  Pump  which  cannot  become  Unsealed.     P.  Ver- 
schoore.     Fr.  Pat.  316,.30(;,  Nov.  7,  1901. 

t  water  cominj;  from  the  vacuum  pan,  or  triple  effect,  is 

lected  in  a  cylitiilrical  receiver,  the  lower  part  of  "'hich  is 
'^connection  witii  the  pump.  The  pump,  ^hen  in  action, 
^:ks  this  water  from  the  bottom  of  the  receiver,  and  delivers 
juto  the  waste-pipe,  the  latter  having  a  connection  with  the 
-,:k  end  of  the  pump  cylinder,  so  as  to  equalise  the 
•  ssares    on    the   plunger.     The    receiver    cou'-titutes   an 

iiaiatic  seal  on  the  pump  as  long  as  there  is  liquid  in  it  to 

pumped. — J.  F.  B. 

U.viTED  States  Patent. 

,    Fames,    and    Gases;   Apparatus   for    Condensing 
— .     W.   B.   Jackson,    Dejiver,   Colorado.     U.S.    Pat. 
,934,  May  27,  1902. 

'M>Exsi.NU  tank  is  combined  with  means  for  introducing 

m  the  form  of  spraj-,   a   conduit   leading    from    the 

and  communicating  with  the   tank  for    discharging 

roducts    of  combustion    thereinto,  means    for  iutro- 

,    a    jet   of    steam    into  the  tank     at  the  discharge 

.  uiity  of  the  conduit,  to  give  the  desired  velocity,  and 

I    I1-,  consisting  of  an   adjustable  funnel-shaped  receiver 

n  lilted  oa  the  wall  of  the  tank  directly   opposite  to  the 

<i.harge  extremity  of  the  conduit,  for  temporarily  suspendini» 

•1  "roducts  of  combustion  in  the  tank  so  as  to   facilitate 

isaiion. — K.  A. 


II.-FUEL,  GAS.  AND  LWHT. 

'.OS;  Cundensation  of [Xaplithalene  Iteii.oval}. 

.  G.  Colman.     J.  Gas  Lighting,  79,   [203S],   I4S6 — 

"  II  regard  to  the  removal    of  naphthalene,   the  author 

tes  the   chief  action  to  the  "tar  fog"   suspended  in 

.1-.  and  reasons  that,  when  once   the  heavy  tars   have 

ri'inoved,  it  is  disadvantageous  to  continue  the  slow 

ig  ia  the  condensers,  since  the  light-oil  fog.  which  is 

111    etlicauious   in   removing   the    naphthalene,  is    largely 

flesited  before  the  gas  reaches  the  cold  end  of  the  condenser, 

.1'  lich  point  the  solubility  of  naphthalene  in  the  light  oils  is 


-t.    He  concludes  that  the  most  favourable  conditions 

noval   of   the   naphthalene   are  :    (1)  the   complete 

il  of  the   heavy  tar  fog  before  the  condenser;  and 

presence  of  a  sufficient  quantity  of  light-oil  fog  in 

'ler  portions  of  the  condenser.     To  attain   the   first 

^nle  advocates  the  supplementing  or  replacing  of 

iig  condensers    by   a   mechanical   separator.       The 

"gal  separator  illustrated  in  vertical  section  in  Fig.  1, 

liorizontal  section  in  Fig.  2,  has  been  found  to  give 

1   suits  on  the   small   scale   when   employed   on    the 

,  i-er  iolel.     The  gas  enters  at  A  at  a  tangent,  through 

iof  oblong  section,  and  by  the  rapid  circular  motion 
•■  gas  in  the  cone,  any  solid  or  liquid  particles  arc 
to  the  cir.-umfereuce,  whence  they  drop  through  C  to 


,  a  seal-pot.  The  gas  outlet  is  at  B  :  the  flap-valve  D,  hinged 
at  E,  serves  for  regulating  the  velocity  of  the  gas.  To 
attain  the  second  condition  mi'ntioned  above,  a  water- 
cooled  condenser  may  be  used  ;  or  Young  and  Glover's 
processes,  which  depend  essentially  upou  the  introduction 
into  the  main  stream  of  cooled  gases  of  a  si-condary  light- 
oil  fog,  m.ay  be  employed.  The  author  is  of  the  opinion 
that  the  amount  of  light  oils  present  in  the  hot  gas,  even 
under  the  most  unfavourable  conditions,  is  sufficient,  if 
rightly  employed,  to  reduce  the  naphthalene  to  a  .safe  limit, 
and  experiments  in  this  direction  have  given  favourable 
results  on  the  small  scale.— H.  B. 

E.VGLiSH  Patent.s. 

Furnaces;  Method  and  Apparatus  for  Firing  and  Heating 
•.     C.  W.  Stauss,  Berlin.     p;ng.  Pat.  12,605,  June  20, 

Sbe  U.S.  Pat.  69.5,503;  this  Journal,  1902,  852.— R.  S. 

Fuel;  Furnaces  for  Burning  Liquid  .     L.  C.  Boyle, 

Barnstaple.     Eng.  Pat.  5503,  March  5,  1902. 

For  marine  and  other  engines.  A  chamber  of  fire-resistimr 
material  is  placed  in  the  ashpit  of  an  ordinary  furnace  from 
which  tho  firebars  have  been  removed.  The  "injector  enters 
the  front  of  the  furnace.  The  roof  of  the  chamber  is 
formed  as  a  flat  arch,  and  is  provided  with  transverse 
outlet  openings  through  which  the  flames  pass.- It.  S. 

Gas  Furnaces  for  .Steam  Boiltrs,  or  for  other  Heating 
Purposes.  E.  J.  Dutl'  and  The  United  Alkali  Co.,  Ltd. 
Liverpool.     Eng.  Pat.  13,13S,  June  27,  1901. 

The  combustion  chamber,  in  which  the  air  and  gas  expand 
and  m'\x.  is  formed  with  a  top  perforated  arch,  and  with 
inlet  ports  for  gas  running  along  the  bottom  and  inlet 
ports  for  air  running  along  each  side,  sloping  upwards  and 
outwards,  so  that  the  streams  of  gas  are  met  and  crossed 
by  incoming  streams  of  air  proceeding  from  opposite  sides 
of  the  streams  of  gas.  The  air  passages  leading  to  the 
above  air  inlets  are  arranged  so  as  to  present  a  larc-e  area 
to  the  flue  or  flues  through  which  the  hat  gases  leave  the 
boiler  space,  but  with  only  a  small  area  presented  to  the 
boiler  space  itself — K.  S. 

Furnaces.     W.  McClave,  Scranton,  Penn.,  U.S.A. 
Eng.  i'at.  26.375,  Dec.  24.  1901. 

The  furnace  has  an  inclined  grate,  cosiprising  stationary 
grate  bars  and  movable  grate  bars.  The  latter  are  operated 
by  a  rock  shaft,  which  also  carries  and  actuates  adjusting 
means  Designed  to  give  either  a  uniform  movement  through- 
out or  a  graduated  movement  from  one  end  of  the  grate 
to  the  other,  or  even  to  vary  the  extent  of  either  the 
uniform  or  graduated  movements  of  the  grate  bars.  The 
movable  bars  are  made  up  of  body  portions,  with  finrrers 
projecting  through  the  fuel  and  supporting  projectTons 
extending  in  the  opposite  direction.  Anti-fnction  means 
are  mounted  on  the  carrier  bar  for  engagin '  some  of  the 
fingers  and  the  projections.  Some  of  the  grate  bars  are 
formed  with  closed  upper  surfaces  to  prevent  the  runnino- 
through  of  fine  fuel  before  it  becomes  coked,  whilst  others 
are  formed  with  vertical  slots  arranged  at  right  angles  to 
the  body  portions  of  the  bars  for  introducing  inoie  air  to 
the  fuel  at  places  where  it  has  been  coked  suHiciently  to 
prevent  it  running  through.  The  fuel  delivery  hopper  is 
provided  near  the  lower  portion  of  its  rear  wall  with  an 
opening,  and  at  the  bottom  of  the  hopper  with  a  swint>-ing 
gate  for  controlling  the  discharge  of  the  fuel.  A  door  is 
pivoted  to  the  front  wall  of  the  hopper.  The  door  and  the 
gate  are  each  designed  to  close  the  opening  referred  to. 
Beneath  the  fuel  gate  is  a  reciprocating  pusher  adapted  to 
travel  backwards  and  forwards  on  the  dead  plate  beneath 
the  hopper,  for  forcing  the  fuel  into  the  furnace. K.  S. 

Furnaces.  A.  J.  F.  Miller,  Ceatralia,  III.,  and  C.  P.  Mar- 
shall, Ceutralia,  III.,  U.S.A.  Eng.  Pat.  6525,  March  17 
1902. 

See  U.S.  Pat.  695,750;  this  Journal,  1902,  852.-11.  S. 
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Coke  Ovens.  R.  Fabry.  Brussels,  and  F.  Linard,  Island  of 
Elba.  Eng.  Pat.  23,056,  Not.  14,  T901.  (Under  Internat. 
Conv.) 
The  ovens  are  coupled  together  in  pair?,  each  pair  being 
independent  of  the  others,  b_v  means  of  connecting  passages 
at  the  top  of  the  dividing  wall.  The  gases  from  one  of  the 
ovens  pass  over  into,  and  mingle  with  the  gases  in  the  other 
oven ;  they  then  enter  combustion  passages  in  the  upper 
portions  of  the  dividing  walls  of  the  latter  oven,  whence, 
after  mingling  with  an  air  supply,  they  traverse  heating 
flues  arranged  in  the  dividing  walls  and  beneath  the  floors 
of  the  ovens. — H.  B. 

Coke  and  Gas,  and  Apparatus  employed  t/ierehi;  Manufac- 
ture of .     T.  S.  C.  Lowe,  Los   Angeles.     Eng.  Fat. 

7826,  April  3,  1902. 

A  PROCESS  of  continuously  and  progressively  converting  coal 
into  coke,  and  intermittently  recovering  gas  from  the  charge, 
by  alternately  admitting  air  into  the  upper  parts  of  the 
ovens  and  connecting  flues  at  successive  points  (whereby, 
through  the  combustion  of  the  air  and  the  evolved  gases, 
the  ovens  are  heated  above  the  body  of  the  coal),  and  then  | 
shutting  off  the  air  and  passing  steam  through  the  ovens 
above  the  body  of  coal  (whereby  a  kind  of  water-gas  is 
produced  from  the  volatile  products  from  the  coal),  and 
recovering  the  combustible  gases  produced.  During  the 
steaming  period,  oil  may  he  admitted  to  the  ovens,  to  pro-  1 
duce  an  illuminating  gas  ;  and  during  the  heating  period,  a 
small  amount  of  oil  or  tar  may  be  sprayed  over  the  charge, 
to  protect  the  latter  from  any  undue  proportion  of  oxygen 
that  may  be  admitted.  The  apparatus  consists  of  a  train  of 
coking  ovens  connected  by  flues,  and  having  at  each  end  a 
chequer-brickwork  superheater,  and  a  generator  consisting 
of  a  casing,  filled  lousely  with  crossed  bars  of  iron,  to  which 
air  and  a  water  spray  (for  the  generation  of  steam)  may  be 
admitted  alternately.  .Vir  inlets  are  provided  at  successive 
points  in  the  flues.  The  direction  of  the  gases  is  reversed  ; 
periodically,  so  as  to  heat  up  the  superheater  and  generator 
at  each  end.  To  prevent  explosions,  theappar.atus  is  freed 
from  combustible  gases  between  the  periods  by  means  of  a 
current  of  steam. — H.  B. 

Carbon    Electrodes    and    Coke;     Manufacture    of  . 

E.  Pohl,  Weisswasser,  Silesia.    Eng.  Pat.  14,165,  July  11, 

190). 
The  manufacture  of  carbon  electrodes  is  combined  with  the 
manufacture  of  coke,  the  method  consisting  in  charging  the 
chambers  of  a  coke  oven  of  the  chambered  type  (e  ,<7.,  an 
Otto-Hoffmann  oven)  with  coal,  and  with  raw  or  previously 
burnt  electrodes  packed  in  coal  du>t,  so  that  chambers 
charged  with  packed  electrodes  alternate  with  chambers 
charged  with  coal,  or  the  lower  part  of  the  chambers  is 
charged  with  coal  and  the  upper  part  with  the  electrodes 
packed  in  coal  dust,  and  heating  the  chambers  to 
incandescence. — H.  B. 

Carburelting  Apparatus  for  Explosion  Engines.  J. 
Gwynne  and  H.  T.  Crewe,  London.  Eng.  Pat.  10,220, 
May  16,  1901. 

A  vAPORisiNO  and  mixing  device,  for  use  with  heavy 
hydrocarbon  oil,  comprising  a  tube  within  a  shell ;  ribs 
outside  the  tube,  forming  communicating  passages  in  the 
space  between  the  tube  and  the  shell ;  a  transverse  passage 
through  the  tube  ;  a  series  of  discs  of  perforated  metal  or 
wire-t^auze  arranged  in  the  end  of  the  tube  ;  and  means  for 
spraying  or  otherwise  supplying  oil  to  the  discs ;  the 
arrangement  being  such  that  air  will  be  drawn  by  the 
outward  stroke  of  the  engine  piston  through  the  heated 
passages  between  the  ribs,  over  the  discs,  round  the 
transverse  passage  (which  may  form  the  flue  of  a  suitable 
lamp),  and  into  the  engine  cylinder. — H.  B. 

Vapour  Burners.     H.  Burkiimper,  Bielefeld,  Prussia. 
Eng.  Pat.  14,654,  July  18,  1901. 

Lnii"ii>  fuel  passes  up  a  central  vertical  tube  to  a  pyramidal 
vaporising  chamber.  The  vapour  formed  passes  down  a 
tube  -surrounding   the    first-mentioned   vertical   tube,  and 


escapes  through  openings  to  a  channel,  the  width  or  section 

area  of  which  is  varied  as  required  by  screwing  upwards  ( 
downwards  a  sleeve  carrying  the  preliminary  heating  cup. 

— K.  S. 

Burning  Hpdrocarbon  Oils ;  Apparatus  for  Use  in  — 
F.  R.  White,  Lynn,  Mass.,  U.S.A.  Eng.  Pat.  19,80 
Oct.  4,  1901. 

The  liquid  hydrocarbon  is  vaporised,  and  the  vapour  supe 
heated  or  gasified  to  form  a  fixed  gas.  Between  tl 
vaporiser  and  the  gasifier  there  is  a  resistance  mcdiui 
impermeable  to  liquid,  and  permeable  only  to  vapour  and 
high  pressure,  whereby  only  dry  vapour  can  pass  to  tl 
gasifier.  From  the  gasifier  the  gas  is  admitted  to  one  ei 
of  a  cylindrical  chamber,  ivhere  it  mixes  with  air,  tl 
mixture  escaping  through  an  elongated  throat  outlet  ( 
the  end  opposite  to  the  gas  inlet.  Several  of  these  se 
of  devices  may  he  combined,  and  all  connected  to  a  di 
tributor,  which  is  itself  connected  to  a  series  of  long  burn 
tubes  arranged  parallel  to  one  another.  A  series  of  sho 
burner  tubes  is  connected  with  the  opposite  en<ls  of  the  loi 
tubes,  the  short  tubes  being  arranged  in  pairs  adjacent 
and  on  opposite  sides  of  the  several  vaporisers. — R.  S. 

MzTinQ   Gas  and  Air  ;   Machines  or  Apparatus  for 

.T.  Seymour,  Torontcj,  Canada.     Kng.  I'at.  2249,  Jan.  2 
190a. 

Aiii  enters  a  horizontal  cylinder  within  which  is  a  dru 
rotating  in  water.  This  drum  has  two  concentric  compai 
inents.  The  air  enters  one  end  of  the  outer  or  annular  cOB 
partment,  and  is  forced  towards  the  other  and  closed  « 
by  helical  bhides,  forming,  with  the  periphery,  helical  ,ii 
measuring  chambers.  The  gas  enters  the  inner  compar 
ment  through  a  tube  surrounding  the  axle,  and  is  deliver, 
above  the  level  of  the  water,  and  ultimateh"  enters  theai 
measuring  chambers.  The  gas  and  air  mixture  passes  fro 
the  other  end  of  the  drum  to  an  exhaust  tube. — R.  S. 

Gas-Purifi/ing  Apparatus.     S.  S.  and  S.  B.  Chandler, 
London.     Eng.  Pat.  !1,S25,  June  10,  1901. 

The  apparatus,  designed  as  a  tar  extractor,  consists  of 
closed  tank,  divided  by  a  horizontal  partition  into  upp 
and  lower  compartments  ;  and  through  a  number  of  hoi 
in  the  partition  are  passed  removable  tar-extracting  pots ' 
screens,  each  consisting  of  a  pipe,  open  at  the  top  and 
the  bottom,  and  having  a  flange  at  the  top  end  for  «u 
pending  it  in  the  hole  in  the  partition.  Each  pot  is  provid' 
at  the  top  with  a  handle,  and  has  numerous  lateral  perfnr 
tions  towards  its  lower  end,  which  is  immersed  in  the  Hqo 
in  the  lower  compartment ;  the  lower  ends  are  preferal 
surrounded  by  perforated  jackets.  The  crude  gas  enteri 
the  upper  compartment  passes  down  through  the  tar-p( 
and  bubbles  up  through  the  liquor,  escaping  then  throi;, 
an  outlet  from  the  lower  compartment  above  the  liquor. 

— H.R 

Sulphuretted   Hi/drogen  ;    The    Separation  of  /r 

Gaseous  and  other  Fluids  containing   the  same,  and i 
Desulphurisatiou    of  Sulphuretted    Hydrogen.      H. 
Hemingway,  Walthamstow.     Eng.  Pat.    12,093,  June 

1901. 

I 

;  CoAi.  and  other  gases  containing  hydrogen  sulphide 
desulphurised    by    treatment     in    purifiers    with    ferri 

I  carbonate.  <Tas  liquor  is  treated,  in  steam-heated  tan 
with  ferrous  carbonate,  preferably-  in  the  form  of  powdi' 
spathic  iron  ore.  It  may  then  be  distilled  to  obi 
ammonia.  The  ferrous  carbonate  employed,  is  exposeii 
the  air  and  dried,  when  the  sulphide  with  which  it  iscoa 
becomes  oxidised,  with  separation  of  sulphur,  ami,  po": 
off,  e.vposes  a  new  surface  of  ferrous  carbonate,  which  i 
be  used  again.     If  ferrous  sulphite  be  used  iusti-ad  ol 

1   carbonate,  free  sulphur  is  obtained.      See  Eng.  Pat.  t' 
1S99  (this  Journal,  1900,  442).— -E.  S. 

Blasl-Furnace    Gases;    Process   of    and    Apparalm  ' 

I       Cleatnnj  .     A.  Clemang,  Luxembourg.     Edg.  ''■ 

I        ]S,o75,  Sept.  17,  1601. 

The  gases  enter  a  vertical  or  horizontal  casing  havi' » 
I  central  hollow  shaft.     Upon   the  shaft  is  fi.xed  s  hs'l 
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^ody,  consisting  of  two  helical  blades  bolted  together  so 

«  to  provide  betv.eeu  the  blades  a  narron-  helical  passage, 

;broush  which  water,  entering  the   hollow  shaft,  passes  to 

!:be  periphery  of  the  helix,  whence   it  is   projected  in  heli- 

i:oidal  sheets"  across  the  casing.     To  prevent  suction  by  the 

■evolution  of  the  screw,  the  latter  is  enclosed  in  a  cylindrical 

;asing  provided  with    spiral  apertures  corresponding  with 

he  periphery  of  the  helix.     The  sheets  of  water  wash  the 

rases,  propelling  them  as  with  an  Archimedean  screw,  so 

hat  no  resistance  is  offered  to  the  passage  of  the  gas.     The 

pparatus  is  provided  with  a  mad-collector  and  an  overflow 

ipe  for  the  water. — H.  B. 

oal-Gas ;  Afeuiufacture  of A.  H.  Godwin,  F.  A. 

Keil,  and  J.  Dougall,  Margate.     Eng.  Pat.  4901,  Feb.  2G, 

1902. 
[lOHLT  superheated  steam  is  injected   into  the   mouthpiece 
f  the  retort  or  ascension  pipe  to  meet   the  rising  gases,  for 
le  purpose  of  increasing  the  yield   of  gas,  preventing  the 

rmation    of   tar   and   naphthalene,    and    preventing   the 
lokiog  of  pipes  leading  into  the  hydraulic  main. — K.  K 

'aising     and     Forcing     Liquids     ^Gas    Liquors,    icc.'\  ; 

Apparatus  for  .     T.   Wilton,  Beckton.     Eng.   Pat. 

•i42-.',  March  4,  1902. 

ui  apparatus,  which  is  designed  to  avoid  exposure  of  the 

orking  parts  to  the  action  of  the  liquids  dealt  with,  com- 

ii'e<  a  chamber  into  which  the   liquid  flows,  a  non-return 

on  the  inlet  pipe,  a  discharge  pipe  in  the  bottom  of 

lamber,  a  float   within   the   chamber,  actuated  by  the 

-   and  fall  of  the  liquid   and    having    suitable    vertical 

iiides,  and  a  rod,  attached  to   the  top  of  the  float,  sliding 

rough  an  opening  in  the  cover-plate  of  the  chamber.     As 

J    chamber   fills  with  the  hquid,    steam    being  shut   off, 

r   float,  with  its  rod,  guides,    &c.,  rises   until   a   finger 

cross-head  connected  with  the  top  of  the  rod  engages 

_'hted  lever  and  tips  it  over  in  one  direction,  thereby 

■  iiiDg  the  steam  slide  valve.  The  steam  forces  the  con- 
its  of  the  chamber  out  through  the  discharge-pipe,  and 

■  float  fall''  until  a  chain,  connecting  a  cross-head  with 

■  weighted  lever,  tightens  and  tips  the  latter  over  in  the 
IT  direction.  Thereupon  steam  is  shut  off,  the  exhaust 
ipened,  the  chamber  begins  to  refill,  and  the  above  action 

•peated.— H.  B. 

'dene   Generators.     1).    H.   Treichler.    Niagara   Falls, 
U.S.A.     Eng.  Pat.  14,763,  .July  19,  19ol. 

.  WATKK-TO-CARBID3   table   lamp,  working   on   the   drip 

JDciple.     The  water  reservoir  is  arranged  vertically  above 
decomposing  vessel,  and  acts  as  a  displacement  holder 
'he  gas.    The  carbide  chamber  can  be   removed  for 
3g  without  taking  the  whole  apparatus  to  pieces.     A 
I  living  compartment   is  arranged  inside  the  water  store, 
a|  being  connected   with  the  generating  vessel  through  a 
"  "J  pipe,  the  purifying  liquid  cannot  run  back  on  to  the 
ie  even  if  the  lamp  is  upset.     The  safety  pipe  termi- 
-  as  an  annulus  round  the  burner. — F.  H.  L. 

'ilene   Gas;     Apparatus  for    Generating   .     D. 

•sfeld,  Konbaix,  France.     Eng.  Pat.   23,543,  Nov.  20, 

'    HiXicALLT  -  FKi)  Carbide  -  to  -  water  generator.     The 

Je  is  stored  in  a  large  number  of  small  boxes  arranged 

iiips  of  four  (having  a  common  centre)  radially  round 

ipper  part  of  the  apparatus.     The  feed  is  effected  by  a 

pijuonnected  with   the  beil  of  the  gasholder;  the  latter 

rojes  a  portion  of  a  circle  on  a  vertical  axis   each  time  it 

'•i  and  the  pin  releases  the  bottom  of  each  bo.x  in  sne- 

M'ju,  allowing  the  solid  to  slide  down  a  shoot  into  the 

»'-.— F.H.  L. 

ilene  Gas  Generators  and  Portable  Lamps.     J.  de  D. 
1   Tejada,  Cuba.     Eng.  Pat.  4371,  Feb.  20,  1902. 

Sii-coxiAiNED  table  lamp,  working  ou  the  carbide-to- 
"tj  principle.  The  solid  is  contained  iu  a  central  hopper 
cWl  by  a  mushroom  valve,  whilst  inside  the  main  casing 


there  is  a  rising  holder.  Both  casing  and  holder  are  fitted 
with  gl.ass  inspection  doors,  so  that  the  time  forTecharging 
can  be  seen,  and  the  operation  performed  from  outside 
without  interfering  with  the  behaviour  of  the  burner. 

— F.  H.  L. 

Acetylene    Gas    Generators ;     Device  for  Feeding   . 

C.  F.   Brodin  and   H.   A.    Schepeler,    Stockholm.     Eng. 
Pat.  6291,  March  14,  1902. 

Refers  to  generators  of  the  carbide-to-water  hopper 
pattern.  The  mouth  of  the  hopper  is  closed  by  a  ball 
larger  in  diameter  than  the  aperture.  The  hopper  itself  is 
continued  downwards  as  a  cylindrical  tube  terminating 
obliquely,  the  mouth  of  which  is  closed  by  a  plate  carried 
on  a  curved  lever  connected  with  the  gas-holder.  Through 
the  centre  of  this  plate  passes  an  adjustable  rod,  which 
extends  upwards,  and  is  so  arranged  that  when  the  plate  is 
pressed  against  the  bottom  of  the  tube,  the  rod  lifts  the 
ball,  whereby  the  feeding  funnel  is  opened,  whilst,  when  the 
plate  moves  away  from  the  tube,  the  rod  will  nllowthe  ball 
to  drop  and  close  the  opening  of  the  funnel. — F.  H.  L. 

Lamps ,-    Electrolytic   Incandescence  .     J.    R.  Quain 

and  T.  T.  Tarnbull,  London.     Eng.  Pat.  11,257,  June  1, 
1901. 

Above  a  filament  of  the  Xernst  type  is  arranged  a 
solenoid  having  two  coils  so  wound  and  connected  as  to  be 
in  opposition  to  each  other,  the  outer  coil  of  high  resistance 
and  the  inner  coil,  which  is  in  circuit  with  the  filament, 
of  low  resistance.  The  vertical,  soft-iron  core  of  the 
solenoid  is  attached  at  its  lower  end  to  a  horizontal  steel 
bar  having  a  groove  en  its  under  surface  adapted  to  ■ 
embrace  the  filament  when  the  core  is  drawn  down.  When 
an  alternating  or  intermittent  current  is  passed,  it  flows 
through  the  outer  coil,  drawing  down  the  horizontal  steel 
bar,  which  becomes  hot  on  account  of  the  ed.ly  currents 
set  up.  The  filament  is  thus  heated  so  as  to  conduct  the 
current,  whereupon  the  two  coils  act  in  opposition,  and  the 
core,  with  the  steel  bar  attached,  is  drawn  up  by  means  of 
a  spring  or  weight.  The  lamp  filament  has  a  flexible 
foundation  or  support,  e.g.,  of  asbestos. — H.  B. 

Marine  Signal  [Life-Buoy']    Lights.     A.   B.  Tourle  and 
H.  Arzt,  London.     Eng.  Pat."l2,09S,  June  13,  1901. 

An  alloy  of  phosphorus  and  sodium  is  packed  in  a- 
cylindrical  box,  having  a  felse  bottom  composed  of  sheets 
of  blotting  paper  interposed  between  perforated  discs  of 
heavy  material,  such  as  lead.  In  the  upper  part  of  the  box 
is  an  air-tight,  waterproof  box,  serving  as  a  float,  the  space 
between  the  float  box  and  the  outer  box  being  filled  with 
a  filtering  material,  such  as  "  waterproof  wool."  This 
arrangement  is  covered  by  a  cap  with  a  perforation  for  the 
egress  of  the  self-igniting  gas  evolved  when  the  life-belt, 
with  the  arrangement  attached,  is  thrown  into  the  water. 

— H.  B. 

Incandescent  Light  Mantles  ;  Apparatus  for  Automaticalitf-- 
Incinerating.     A.  P.  Compiu,  Paris.     Eng.  Pat.  l.'!,197, 
June  28,  1901. 

The  apparatus  comprises  an  upper  horizontal  gas  tube 
having  projecting  burners  for  heating  the  mantles  from 
above  ;  a  removable  bar  provided  with  wire  supports  for 
suspending  the  mantles  over  a  row  of  BuDsen  burners  ;  and 
two  pistons,  caused  to  move  in  vertical  cylinders  by  means 
of  water  pressure  or  the  like,  for  imparting  an  up  and  down 
movement  to  the  removable  bar  and  the  Bunsen  burners 
respectively. — H.  B. 

.■Ire  Lamps,  and  Means  for  Slopping  Heat  Radiation  in 

Optical   Apparatus;  Electric  .     R.    C.   T    Evans, 

London.     Eng.  Pat.  15,045,  July  24,  1901. 

0>"E  or  both  of  the  carbon  electrodes  are  surrounded, 
except  at  their  points,  with  water  jackets  through  which 
cold  water  circulates.  When  the  lamp  is  to  be  used  for 
optical  purposes,  the  casing  is  water-jacketted,  and  the  lens 
is  provided  with  a  water  screen,  the  water  supply  circulating 
throughout  the  apparatus. — H.  B. 
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Arc  Lamp  with  Inclbied  Carbons ;  A   Continuous  Burn- 
ing   J.    A.    Kignon,  Berlin,  and  E.  Eisenmann, 

i'aris.  Eng.  Pat.  6379,  ilarch  15,  1902. 
An  arc  lamp  with  inclined  carbons,  having  an  almost  air- 
tight globe  surrounding  the  arc,  the  oxygen  in  the  globe 
being  consumed  -nhen  the  arc  is  formed,  and  the  heated 
gases  escaping  through  a  check-valve.  A  conical  iron  core 
is  siispended,  by  a  cord,  within  a  solenoid  arranged  in  the 
upper  portion  of  the  lamp  :  the  carbon  holders  and  the 
eai'jons  are  suspended  by  the  ends  of  the  cord,  and  by  the 
differential  gearing  of  the  cord,  the  carbons  are  caused  to 
rise  when  the  core  is  drawn  down  into  the  solenoid.  A 
plunger  piston,  secured  to  the  core  within  the  solenoid,  acts 
as  an  air-compressing  brake  to  prevent  any  jerking  of  the 
core.  In  the  upper  part  of  the  globe,  above  the  points  of 
the  carbons,  is  arranged  a  horizontal  porcelain  cap,  having 
a  central  depending  projection,  and  carrying  a  glass  shade 
surrounding  the  carbon  points,  for  preventing  undue  move- 
ments of  the  arc. — H.  B. 

Lamps;  Incandescence  Burning   Vapour  of  Liquid 

Hydrncarhon.  L.  Deuayrouze,  Neuilly,  France.  Eng. 
Tat.  6974,  March  21,  1902.  (Under'internat.  Conv., 
Aug.  7,  laoi.) 
Kefeks  to  Eng.  Pats.  22,098  of  1899,  and  11,665  of  1900 
(this  Journal,  1900,  428;  and  1901,56.5).  The  German- 
silver  wick  tubes  are  surrounded  by  an  annular  space,  con- 
stituting a  badly  conducting  envelope,  formed  by  an  outer 
tube  sunk  in  the  lamp  reservoir,  the  annular  space  being 
closed  at  the  bottom.  The  rods  for  supporting  the  mantle, 
and  additional  heat-conducting  rods,  are  attached  to  the  tops 
of  the  German-silver  wick  tubes,  and  are  surrounded  by  a 
casing  to  protect  them  from  cold.  For  starting  the 
vaporisation  an  insulated  wick  is  so  arranged  that  its  flame 
strikes  and  heats  a  deflecting  plate  and  the  wall  of  the 
vaporising  chambers  at  the  top  of  the  wick  tubes. — H.  B. 

Lamps;    Incandescence   Vapour  .      L.    Liais,  Paris. 

Eng.  Pat.  7034,  March  22,  1902. 

OvEE  the  wick  tubes  of  the  lamp  there  is  fitted  closely  a 
bell-shaped  cap  made  of  sheet  copper,  the  lower  edge  of 
which  is  turned  up  to  form  an  external  annular  gutter  to 
hold  the  spirit  used  in  the  preliminary  heating  of  the  lamp. 
The  top  of  the  cap  is  perforated  all  over,  and  it  carries  a 
central  vertical  rod  to  support  the  mantle.  Air  reaches 
the  interior  of  the  cap  by  a  passage  through  the  lamp 
reservoir,  and  the  combustible  vapour  distilled  from  the 
wick,  mingling  with  the  air,  burns  at  the  top  of  the  cap 
beneath  the  mantle.  The  heat  transmitted  by  the  cap 
maintains  the  vapour  production  after  the  preliminary 
heating  has  ceased. — H.  B. 

Mantle  Material  for  Incandescent  Gas  Liyhling  ;  Machine 

for  Saturating  .     ().   Wiederhold,  Bloomtield,  N.J., 

and  G.  E.  Morse,  New  York.  Eng.  Pat.  7271,  March  25, 
1902. 
The  woven  fabric  is  impregnated  in  the  piece  before  it  is 
cut  into  lengths.  The  tubular  fabric  is  led  from  a  roller 
successively  through  a  vessel  containing  the  impregnating 
solution,  between  squeezing  and  guiding  rollers,  up  one 
comparimeut  of  a  box,  through  which  a  current  of  hot 
air  is  conducted,  down  an  adjoining  compartment,  and  then 
wound  upon  a  roller. 

Lamps ;  Luminovs-Gas  Electric .     W.  Fairburn-Hart, 

Ijceds.  From  The  General  Electric  Co.,  Schenectady, 
U.S.A.  Eng.  Pat.  8717,  April  15,  1902. 
Relates  to  mercury-vapour  arc  lamps,  having  means  for 
starting  and  steadying  the  are.  A  long,  highly  exhausted 
lube  is  orovided  at  its  upper  end  with  the  anode  terminal, 
and  at  its  lower  end,  which  contains  some  mercury,  with 
the  cathode.  Near  its  lower  end  is  a  branch  tube  likewise 
containing  mercury, connected  fo  as  to  form  a  supplemental 
>inode.  When  the  current  is  switched  on,  the  lamp  is 
ehaken  slightly  to  cause  a  momentary  flow  of  mercury  from 
one  tube  \o  tlie  other:  the  circuit  thus  established  is  at 
once  broken  by  the  receding  of  the  mercury,  whereupon  an 
arc  is  formed  between  the  two  bodies  of  mercury.     This  arc 


producee  "  ionised "  mercury  vapour,  which  rises  to  thi 
main  anode  at  the  top  of  the  tube  and  sets  the  lamp  ii 
operation.  Means  are  described  whereby  the  auxiliary  ari 
may  be  started  automatically  by  switching  on  the  current 
instead  of  shaking  the  lamp. — H.  B. 

United  States  Patents. 

Combustion  ;  Fluid  for  Promoting .     T.  Battistini, 

Genoa.     U.S.  Pat.  700,888,  May  27,  1902. 
An  aqueous  solution  of  one  part  of  sodium  nitrate  and  twi 
parts  of  sodium  carbonate,  which  is  to  be  sprinkled  overth 
fuel.— H.  B. 

Charcoal;  Apparatus  far  Manufacturing .     C.  J.  X 

Burcey,   Svracuse,   N.Y.     U.S.    Pat.   701,145,    May  2J 
1902. 

The  charcoal  is  obtained  by  the  dry  distillation  of  wood  ir 
dome-shaped  chambers,  which  are  alternately  filled  wil' 
the  wood  to  be  treated,  the  charring  in  one  being  complete 
at  the  time  the  treatment  of  the  wood  in  the  other  compart 
ment  is  commenced.  The  products  of  combustion  from 
furnace  are  led  througli  passages  constructed  so  as  t 
transmit  sufficient  heat  to  the  wood  to  liberate  the  volatil 
constituents  and  to  form  charcoal.  The  products  of  con 
bustion  then  escape  to  the  atmosphere.  Openings  ai 
provided  in  the  chambers  to  enable  frequent  tests  to  b 
made.  By  closing  certain  of  the  passages,  the  heat  can  b 
cut  off  from  any  part  of  the  chamber,  or  concentrated  o 
any  part.  The  escaping  gases  and  vapours  from  tb 
chambers  pass  to  a  condenser.  The  excess  steam  at  fir 
produced  is  allowed  to  escape  through  branch  exits.  Tl 
uncondensable  gaseous  products  may  he  led  into  the  fu: 
naces  and  there  burned,  or  passed  back  to  the  chamber 
The  latter  is  done  near  the  end  of  the  charring  process  t 
cool  the  charcoal  and  to  prevent  any  combustion  theteo 
Gauze  diaphragms  are  used  in  the  exit  conduits  to  prevei 
the  passage  of  the  fire  from  the  furnaces  to  the  gases  in  tt 
condenser. — K.  S. 

Coke;  Apparatus  for  the  Manufacture  of .     P.  Nae 

New  York,  N.Y.     U.S.  Pat.  701,219,  May  27, 1902. 

The  coking  apparatus  consists  of  a  shaft  provided  at  i 
lower  end  with  a  coke  outlet,  and  having  inlets  for  gaseoi 
fuel,  inlets  for  steam  at  a  lower  level  than  the  gaseous  fa 
inlets,  and  inlets  for  water  at  a  still  lower  level.  All  the; 
inlets  are  above  the  coke  outlet.  The  gases  escape  throng 
an  outlet  at  the  top.  In  the  coking  apparatus,  there  is 
part  for  coking  fine  coal,  and  a  part  for  treating  the  col 
with  steam.  Devices  are  provided  for  crushing  the  matli 
coke  as  it  leaves  the  apparatus.  Two  shafts  may  be  cue 
bined,  so  that  hot  gases  from  the  first  m.ay  be  passed  in 
the  second,  whilst  spr.ays  may  be  used  for  introducing  liqu 
into  the  hot  gas. — K.  S. 

BriquettC)  and  Method  or  Process  of  Producing  same.   E. 
Meade,  Philadelphia.     U.S.  Pat.701,355,  June  3,  190S, 

A  PROCESS  of  weather-proofing  and  strengthening  briquetl 
made  of  coal,  coke,  or  the  like,  in  which  molasses  is  I 
binding  agent,  consisting  m  subjecting  the  briquettes  for 
very  Vtrief  period  (about  a  minute)  to  a  temperature  (900° 
1,500°  F.)  considerably  above  that  necessary  to  coke  I 
molasses. — H.  B. 

Carburetter.    E.R.  Inman,  Tipton,  Ind.     U.S.  Pat.  700,1: 
May  27,  1902. 

Oil,  preferably  crude  petroleum,  is  vaporised  by  heat  frt 
the  exhaust  gases  of  the  engine  driven  by  the  vapoar  pi 
duced,  and  is  mixed  with  air.  The  oil  is  led  to  an  enclos 
circular  chamber,  having  an  upstanding  annular  rim  soi 
little  way  inwards  from  the  edge,  and  leading  to  a  cent 
depression  shaped  as  an  inverted  cone.  The  oil  overtio 
this  rim  or  dam,  and  trickles  down  the  interior  surface 
the  cone.  The  cone  is  enclosed  within  a  casing,  to  wh 
the  exhaust  gases  are  admitted  through  an  opening  imo 
diately  beneath  the  point  of  the  cone.  The  exhaust  g* 
escape  through  an  annuhar  opening  between  the  top  edge 
the  casing  and  the  level  base  of  the  oil  chamber  outside 
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laiu.  The  oil  chamber  is  provided  with  an  air  inlet,  aod 
with  an  outlet  for  the  escape  of  the  mixture  of  air  and 
;vapour. — K.  S. 

Burner;  Hydrocarbon .     J.  F.  Hardy,  Monticello,  lud. 

U.S.  I'at.  700,yi4,  May  27,  1902. 

ifiiE  hydrocarbon  is  vaporised,  and  the  vapour  superheated, 
mixed  with  air,  and  ignited.  The  oil  is  supplied  to  the 
IDOttom  of  a  short  vertical  tube  placed  immediately  beneath 
I  he  burner,  whereby  the  tube  becomes  highly  heated  and  the 
)il  mostly  vaporised.  The  vapour  descends  a  surrounding 
lube  to  near  the  bottom  of  the  first-mentioned  tube,  and  then 
iiasses  by  a  connecting  passage  to  the  base  of  another  vertical 
!ube,  similar  to  and  parallel  with  the  first  tube.  Near  the 
op  of  this  tube  it  becomes  superheated,  and  then  passes 
iownwards,  through  a  tube  surrounding  the  last  one,  to  the 
■njector  tube,  where  it  meets  the  air  current.  The  mi.\ture 
I'f  gas  aud  air  ascends  to  a  mixing  chamher,  and  thence 
i<asses  through  a  gauze  diaphragm,  above  which  it  is  ignited, 
j'he  preliminary  heating  is  performed  by  means  of  a  cup 
pcated  below  the  injector  tube,  and  provided  with  a  wick 
omprising  a  wire  covered  with  an  absorbent  material  and 
[oiled  in  a  spiral  form. — R.  S. 

Uirner  ;  Hydrocarbon  .     G.  R.  Elliott,  Boston,  Mass. 

U.S.Pat.  70I,026,May  27,  1902. 

KRASGKSttENTto  prevent  hydrocarbon  burners  of  the  Bunsen 
pe  from  burning  down. — R.  S. 

Burner;  Oil  .     E.  W.  Dunn,  San  Jose,  Cal. 

U.S.  Pat.  701,177,  May  27,  1902. 

iL  is  passed  up  through  vertical  tubes,  the  tops  of  which 
e  covered  with  hoods.    It  is  then  distributed  from  the  tops 

the  tubes  to  a  horizontal  plate,  having  a  large  number  of 
nical  boles  passing  through  it,  each  hole  being  surrounded 
■  a  rim  to  prevent  the  oil  passing  downwards.  Beneath 
e  burner  plate  is  a  chamber  into  which  a  pipe  enters  for 
e  admi.ssion  of  .air  for  combustion,  or  for  conveying  away 
y  imconsumed  oil.  Within  this  chamber  is  a  horizontal 
•tributing  tube,  receiving  either  a  supply  of  natural  gas 
■I'ct  from  the  source  of  supply  or  a  supply  of  vapour  from 

uil  arranged  above  the  burner  plate.  The  gas  or  vapour 
,;apes  from  the  distributing  pipe  partly  through  perfora- 

ns  iu  its  upper  surface,  and  partly  through  "short  pipes 
Itending  upwards  therefrom,  and  passing  through  the 
les  in  the  burner  plate. — R.  S. 

aler-Gns ;    Process   of  Making    .      E.    Fleischer, 

Uresden-.Strehlen.    U..S.  Pat.  76l,.536,  June  3, 1902. 

MORE  than  usually   concentrated  producer-gas,   termed 

iree-quarter  water-gas,"  and  containing  not  more  than 

per  cent,  of  nitrogen,  as  compared  with   the  50  per  cent. 

Dowson  gas  and  the  40  per  cent,  of  nitrogen  in  Dellwik 

is  made  by  the  use  of  two  separate  blasts  of  air  iu  snc- 

-ion;  the  first  being  so  arranged  as  to  yield  chiefly  CO., 

Mist  the  second,  which  is  passed  throughtlie  fuel  atalower 

JJed,  and   in  quantity  not  exceeding  one-half  that  of  the 

flmer  amount,  gives  mainly  CO.    The  [irocess  is  applicable 

tjordiDary  coal  or  bituminous   fuel,  as  well  as   to  coke  or 

£'hracite.     It  is   convenient  to  employ  two  producers,  .V 

•'    K,  connected  together  at  their  tops,  and  charged  with 

n  to  a  depth  of  less  than  six  feet.     A  strong  blast  of  air 

1  -un  through  A,  so  as  to  evolve  C'O.j,  which  is  either  run 

t  vasteor  used  for  the  superheatine  of  steam,  &e.     The 

c  rent  is  then  stopped,  a  layer  of  fresh  coal  mtrodueed,  and 

]_  secondary  air  blast  is  set  up  by  blowing  upwards  through 

I  nd  downwards  through  A  ;    the  pressure  being  the  same 

ftiefore,  but  the  speed  only  one-eighth  of  that  charaetcris- 

'5.'''e  primary  blast.     At  the  end  of  this  blow,  hot  steam, 

E'erahly  superheated,  is  forced  in  the  same  direction,  up 

tl  mgh  B  and  down  through  A.     When  water-gas  ceases  to 

i\ea  off,  the  cycle  of  operations  is  finished  as  regards  A, 

the  whole  process  is  repealed,  passing  the  primary  blast 

B. 

ccording  to  Fisher  the  calorific  value  of  Dowson  gas 
B  360  cals.  per  cb.  m.  ;  that  of  the  three-qnarter  water-gas 
M  ated  to  be  more  than  3,000  cals.  per  cb.  m.— F.  H.  L. 


Calcium  Carbide ;  Manufacture  of  .      D.  de  Vuliteh 

and  J.  D'Orlowsky,  PaVis.     U.S.  Pat.  701,650,  June  3, 
1902. 

The  process  claimed  is  similar  to  that  described  in  Eng. 
Pat.  21,214,  1900  (this  .Tournal,  1901,  1198).  The  present 
claim,  however,  is  for  fusing  lime  alone  iu  the  electric 
furnace.— F.  H.  L. 

Acelylene    Gas    Generator.     J.  Quist   and  J.  A.  Bain, 
Cleveland,  Ohio.     U..S.  Pat.  700,819,  May  27,  1902. 
.'Vx  automatic  water-to-carbide  generator  on  the  drip  prin- 
ciple.    The   water  supply  is  governed   by   the  movements 
of  a  half-turn  cock  which  is  .actuated  by  a  rod  set  in  motion 
periodically  by  the  falling  holder  bell.— F.  H.  L. 

Acetylene  Gas  Generator.     ^.  C.  Einstein,  St.  Louis,  Miss. 
U.S.  Pat.  7uO,908,  May  27,  1902. 

An  automatic  carbide-to-wafer  generator  of  the  hopper 
type,  in  which  the  feed  is  effected  by  the  movements  of  a 
flexible  diaphragm  set  in  motion  by  variations  in  pressure 
iu  the  gt-nerafing  chamber.  From  the  latter  the  gas  enters 
a  rising  holder  through  a  capped  pipe,  the  cap  of  which  act.s 
as  a  water-seal.  When  the  bell  falls,  a  lever  lifts  this  cap 
a  short  distance,  diminisl  ing  Ihe  depth  of  the  seal ;  this 
causes  the  gas  pressure  in  the  apparatus  to  fall  slightly, 
moves  the  flexible  diaphragm,  and  so  introduces  a  fresh 
batch  of  carbide  into  the  water. — F.  H.  L. 

Acetylene   Gas    Generator.      J.   \V.    Weeks,    Providence, 

Rhode  Island.  U.S.  Pat.  701,433,  June  3,  1902. 
An  automatic  carbide-to-water  generator  of  the  hopper 
pattern.  Each  time  the  holder  bell  falls  it  causes  a  toothed 
wheel,  placed  at  the  opening  of  the  hopper,  to  perform  a 
partial  revolution,  and  this  wheel  is  connected  with  a  drum 
running  on  a  horizontal  axis  provided  with  a  number  of 
pins  arranged  radially  but  somewhat  eccentrically  to  the 
main  spindle.  Those  pins  which  stand  pointing  upwards 
project  a  little  into  the  mouth  of  the  hopper,  and  so  in  their 
movement  rake  some  carbide  forward;  afterwards  they 
retire  into  thu  body  of  the  drum  till  they  approach  the  top 
of  their  path  once  more.  The  generating  vessel  and  the 
holder  are  ]>laceil  side  by  side,  ihe  feed  mechanism  being 
enclosed  in  a  narrow  tank  filled  with  water. — F.  II.  L. 

Acetylene  (.'as  Generator.      J.  A.  Mosher,  Chicago. 
U.S.  Pat.  701,595,  June  3,  1902. 

This  is  a  generator  of  the  automatic  water-to-carbide, 
flooded-compartment  type,  in  which  the  water-inlet  and  the 
gas-outlet  pipes  are  controlled  by  a  common  cock.  Between 
the  generating  chamber  and  tiiis  cock  there  is  placed  an 
inverted  (J-sbaped  pipe  finally  leading  into  the  w.ater 
reservoir,  so  that,  should  acetylene  still  continue  to  be 
evolved  when  the  cock  is  closed;  it  can  nevertheless  find  an 
exit  which  is  not  so  wasteful  as  the  usual  safety  valve,  hv 
driving  the  water  hack  into  the  reservoir,  and  it.self  escaping 
into  the  said  reservoir  if  the  pressure  increases  to  the 
requisite  amount. — F.  H.  L. 

Incandescent  Gas  Burner.     J.  B.  Taylor,  Buffalo,  N.l'. 
U.S.  Pdt.  700,857,  May  27,  1902. 

A  BoxsKN  burner  to  consume  little  gas  and  much  air,  and 
yet  not  to  burn  down.  It  is  to  be  used  with  mantles  like 
those  of  Welsbach. 


III.-DESTRUCTIYE  DISTILLATION, 
TAE  PRODUCTS,  PETROLEUM. 

Petroleum  ;  Influence  of  the  Water  present  on  the  Flash- 

Point   and   Combustion- Poitit    of  .     J.   Matuschek. 

Oesterr.   Chem.-Zeit.,  4,  209.     Chem.  News,   1902,   85, 
[2219],  267. 

The  author  has  found  that  the  proportion  of  water  present 
in  a  petroleum  contaminated  with  bituminous  products  of 
distillation,  has  an  influence  on  the  flash-point  and  com- 
bustion-point of  the  petroleum,  these  increasing  with  the 
amount  of  water  present.     A  sample  of  petroleum  examined 
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by  the  author  contained  water  and  sulphurised  bituminous 
jiroducts;  il  had  the  sp.  gr.  0-930  at  15°  ('..  whilst  the 
flasli-point  and  combustion-point,  reduced  to  "  76U  mm.  and 
15=  C,"  were  res)>ectively  21°  iind  23°  C.  50  c.c.  of  this 
petroleum  were  shaken  up  with  ()■  1  c.c.  of  distilled  water 
until  the  mixture  was  homogeneous,  and  the  tlash-poiut 
and  combustion-point  again  determined.  The  former  was 
22= — 24°  and  the  latter  25°  V.  Another  50  c.c.  of  the 
petroleum  were  then  treated  with  02  c.c.  of  water  in  the 
same  manner ;  the  flash-point  and  combustion-point  were 
now  found  to  be  27°  C.  and  2'.)=  t'.  respectively.  With  the 
addition  of  0'3  c.c,  the  figures  were  28°  and  33 '5°;  with 
0-4  c.c,  30°  and  34-5°;  0- 5  c.c,  27°  and  29°  ;  0-C,  c.c,  28° 
and  30°;  and  with  0-7  c.c  of  water,  30°  and  32°  C.  The 
regular  rise  of  the  flash-point  and  combustion-point  is  only 
maintained  up  to  a  certain  point,  the  regularity  ceasing  as 
soon  as  small  drops  of  water  commence  to  form  in  the 
rai.'sture  during  the  experiment. — A.  S. 

Lubricating   [^Petroteiini]     Oil;  Manufaclurc    of  ,  in 

Baku.     A.  Kagosine.     Chein.   Kev.   Fett-  u.   Harz-Ind., 
1902,  9,  [6],  I2S— 130. 

■JlnsT  of  the  factories  obtain  considerably  less  than  the 
maximum  amount  of  lubricating  oils  from  their  residues. 
Thus,  e.g.,  in  1887 — 1S89  one  factory  obtained  about  40  per 
cent,  of  engine  oil,  whilst  another  neighbouring  factory 
produced  only  half  that  proportion.  There  is  only  a  limited 
market  for  solar,  spindle,  and  cylinder  oils. 

The  residues  from  the  distillation  are  not  of  equal  value 
for  the  manufacture  of  lubricating  oils  ;  the  residues  from 
Balachany-Sabuntschy  crude  oil  vary  greatly  in  their  fitness 
for  the  purpose.  At  the  present  time  the  different  crude 
oils  are  mixed  and  pumped  over  together,  so  that  it  is 
practically  impossible  to  determine  the  value  of  the  residue 
in  buying  a  crude  oil. 

The  types  of  lubricating  oils  first  fixed  by  V.  Ragosine 
(solar,  spindle,  engine,  &c.)  are  still  recognised  as 
possessing  definite  characteristics,  the  only  difference  being 
that  there  is  now  a  demand  for  light-coloured  oils.  This 
first  arose  from  the  production  of  paler  oils  for  the  purpose 
of  attracting  customers,  but  bj-  degrees  the  absence  of 
colour  has  come  to  be  regarded  as  a  sign  of  purity.  In  the 
author's  opinion  the  improvement  of  the  colour  of  machine 
oil  at  the  exjiense  of  the  output  was  a  mistaken  policy. 

Several  large  factories  have  their  own  oil-fields,  and  do 
a  large  export  tradi'  in  the  residues,  with  which  they  are 
able  to  mis  more  or  less  solar  oil  and  goudrnn  at  will, 
by  regulating  the  distillations  accordingly.  The  smaller 
factories,  however,  are  in  a  very  different  position.  They 
must  buy  their  crude  oil  from  month  to  month,  and  often 
have  to  deal  with  inferior  residues,  whilst  they  are  unable 
to  utilise  their  gmidron  as  residue,  since  they  are  forced  to 
obtain  as  large  a  yield  as  possible  of  lubricating  oil. 

— C.  A.  M. 


Thiophen  ;  JVew  Colour  Reaction  for 

See  under  XXIII.,  page  930. 


H.  Kreis. 


IV.-COLOURING  MATTEES  AND 
DYESTUFFS. 

Aniline;  Neic  Method  of  Manufacture  of .     Bev. 

Gen.  des  Mat.  Col.,  1902,  6,  [GG],  119. 

Ffrtbek  details  are  given  of  the  method  described  in  Fr. 
Pat.  312,615  (this  Journal,  1902,  109),  which  consists  in 
passing  nitrobenzene  vapour  and  water-gas  over  finely- 
divided  copjier  heated  to  300°  C,  when  the  following 
reactions  take  place ; — 

Cf,H,KO„  -I-  3H.  =  C.H.NHo  -1-  2H.0: 


The  yield  is  said  to  be  theoretical,  and  the  aniline  obtained 
remains  colourless  on  exposure  to  light,  showing  the  absence 
of  thiophene. 

In  the  accompanying  diagram,  X  is  a  reseiToir  of  nitro- 
beiizene  provided  with  a  regulating  valve  and  pipe 
communicating   with    the    horizontal    pipe    L,   containing 


reduced  copper  and  heated  by  means  of  an  air-,  oil-,  oi 
sand-bath  B  to  the  requisite  temperature.  A  pipe  g',  pro 
vided  with  a  valve  )•'  conducting  water-gas  (which  enter: 
by  g)  from  the  gasometer  G,  after  passing  through  thi 
purifier  e  to  remove  more  especially  sulphuretted  hydrogen 


t 


also  enters  the  tube  L  at  the  same  end,  whilst  at  the  exi 
eud  the  gases  are  led  through  a  condensing  worm,  thi 
aniline  and  water  collecting  in  A,  the  former  running  ol 
by  the  pipe  d.  The  gases  then  pass  by  the  pipe  g-  throui;! 
the  nieterc,  which  enables  the  rate  of  flow  to  be  coutroUeil 
and,  since  they  contiiin  carbonic  oxide  and  hydrogen,  tin 
may  ultimately  be  utilised  for  heating  the  plant. — T.  A.  1. 

Ekgush  Patents. 

Amines  from    A'itrogcnated   Aromatic    Bodies:   Impru 

ments  in  the  Production  of .     G.  W.  Johnson,  Li 

lion.  From  C.  F.  Boehringer  and  Soehne,  Waldlioi 
Mannheim.     Eng.  Pat.  15,927,  Aug.  7,  1901. 

See  Fr.  Pat.  313,599  ;  this  Journal,  1902,  169.— T.  A.  L. 

Blue  Cotton  Vijcstuffs  [A:o  Dyestuffs]  ;  Manufacture  < 

.     K.    B.   Rausford.    Upper    Norwood.      From   I 

Cassella  and  Co.,  Frankfort-on-the-Maine.  Eng.  Pa 
14,735,  July  19,  1901. 

See  Fr.  Pat.  312,388  ;  this  Journal,  1902,  42.— T.  A.  L. 

Anthracene  Series  [Anthracene  Dyestuffs]  ;  Manufaebii 

or  Production  of  New  Derivatives  of .     H.  E.  New 

ton,  London.  From  The  Farbenfabr.  vorm.  F.  Bu\t 
and  Co.,  Elberfeld.     Eng.  Pat.  15,682,  Aug.  2,  1901.  ' 

See  Fr.  Pat.  313,124  ;  this  Journal,  1902,  112 T.  A.  L. 

Colouring  Matters  [Anthracene  Uyesluffs^  of  the  Anthr 
cene  Series,  and  the  Employment  of  Colouring  MatU 
of  the  Anthracene   Series  in  Dyeing ;  Improvements 

the  Manufacture  and  Production  of .     J.  Y.  Job 

son,  London.  From  The  Badische  Anilin  und  Sc 
Fabrik,  Ludwigshafen.     Eng.  Pat.  24,354,  Nov.  29,190 

According  to  Eng.  Pat.  3239  of  1901   (this  Journal,  190 
249)   a  blue  anthracene  dyestuff    is    obtained    by   fuii 
3-amino-anthraquinone,  or  certain  of  its  derivatives,  »ii 
caustic  alkali,  at  a  temperature  not  exceeding  300  C,  II 
subsequently  dissolving  the  melt  in  water  in  presence  • 
air.     The  patentees  now  find  that  if  the  melt  be  carrietl 
a  higher  temperature   (350°  C.)  the  hydro  compound  of 
different  dyestuff  is  formed.     The  melt  dissolves  foibli 
solution   in   water,  and,   on   exposure   to    air,  deponts 
yellowish-brown  crystalline  product.      In  the  blue  hjil 
form  into  which  it  can  be  converted  by  the  action  of  fedo 
ing  agents  (sodium   hydrosulphite,  caustic  alkali  and  li 
dust,  sodium  sulphide,  &c.),  it  dyes  cotton  blue  ibid) 
which,  on   exposure   to   air,  turn  yellow,  very  fast  to  Kg 
and  jwashing.       The    yellow    dyestuff   can    be   obtnui' 
directly  by  adding  certain  oxidising  agents,  such  as  pott 
slum  nitrate,  to  the  melt,  when  a  lower  temperature  (270°  ( 
can  be  employed.    Moreover,  the  blue  dyestuff  of  Ung.Pi 
3239  of  1901,  and  the  yellow  dyestuff  of  the  present  speci 
cation,  can  be  obtained  by  oxidising /3-amino-anthraqnino 
in  acid   solution.     Thus   a   mixture   of   lead   peroiwe » 
acetic  acid  give  the  blue,  and  nitric  acid  with  mangsm 
peroxide  give  the  yellow  dyestuff,  whilst  chromic  acid 
manganese  peroxide  and  sulphuric  acid  give  a  mixture 
the  two,  which  dyes  cotton  green  shades  from  a  vat. 

— -T.  A.  h 
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)i/estuffs  [^Acridhie  Vijestuffs]  of  the  Acridine  Group  ; 

Manufurture   of  A'c:r    .      li.    H.    Ransfonl,    Upper 

Norwood.     From  L.  ('assi-lla  awi  Co.,  Frankfort •on-the- 
Maine.     Ed?:.  Pat.  15,0(1+,  July  22,  1901. 

EEFr.  Pat.  312,771  ;  this  .Journal,  1902,  112.— T.  A.  L. 

FliliSCH  Patexts. 

\Uue  Dyestuft'  \_Anthrace7tc  Dt/estvffs~\  of  the  Anthracene 

\  Series;  Aiarnifiiclure  of  n   .     Uacii.sclie  Auilin  und 

I  Soda  i'abrik.  '    Fr.  Pat.  309,503,  Dec.  G,  1901.     Supplo- 
j  ment. 

UE  dyestuff  formed  accordinj;  to  the  chief  patent  (this 

purnal,  1902,  42)    is   a   mixture  of  two   blue  dyestuff.<,  A 

lid  B,  which  can  be  separated  by  the  differeDce  in  sidubility 

[■  the  sodium  salts  of  their  hydro  cocipounds  obtained  by 

'eating  them  in  an  alkaline   solution   with  hydrosulphites, 

r  former  giving  the  less  soluble  salt.     It  is  found   that  a 

iponderating    proportion    of   A   can   be   obtained    if  the 

»ion    of    /3-aniinoanthraiiuinone    with    caustic    alkalis  be 

rried  out    in   preseijce    of   oxidising   agents    (potassium 

itrate   or  air),   whilst    B  jiredominates   if   the    fusion   be 

iected  at  a  low  temperatuie,  and  iu  presence  of  a  reducing 

vnt  (alcoholic  caustic  soda).      Sec  also  Eng.  Pat.  24,354 

Uini  above.— T.  A.  L. 

iinazo  Dt/estuff  \_A  zo  Di/rslujfs'\  fur  the  Production   of 

Lakes;  MciJiufaefure  of  a  New .     Badische -Vniliu 

und  Soda  Fabrik.     Fr.Pat.  316,587,  Dec.  5,  1901. 

2.1-hydroxynaphthylmethaue  sulphonic  acid  obtained 
the  simultaneous  or  successive  action  of  neutral  sulphites 
d  formaldehyde  on  /3-naphthol  be  treated  according  to  Fr. 
t.  297,464  with  sulphites  and  ammonia,  either  simul- 
leipusly  or  successivel}',  its  hydroxyl  is  replaced  by 
udogeu,  the  compound  — 


I        I        I  NH, 
\/\/  - 

CHo.SOjH 

^formed.      The  aminonaphthylmethane    sulphonic  acid 

produced   can  be  employed   for   the   manufacture   of 

■lous  dyestutfs.     It  can  be  diazotised  and  combined  with 

"ious  components,  or   the  diazo  compound   may  be  cou- 

ted  into  the  hydrazine.      The  product  resulting  from  the 

-  nbination  with  ^-naphthol  is  a  red  azo  dyestun,  of  which 

alkaline  s.ilts   are  almost  insoluble   in   cold  water,  and 

^  shghtly  in  hot,  whilst  the  calcium,  barium,  aluminium, 

1  lead  salts  are  still   less   soluble.     Owing  to  its  slight 

nubility,  its  bluish-red  shade,  its  resistance  to  acids  and  to 

j|it,  this  dyestuff  is  of  great  interest  for  the   manufacture 

•  akes. — f.  A.  L. 


ick  Substantirc  Vijestuffs  [Sulphide  Uyestuffs]  ;  Manu  ■ 

iicture  of  Xeiv .     Levinstein,  Ltd.    Fr.  Pat.  316,576, 

)ec.  5,  1901. 

.ruKES  of  dinitropheuol  .and  Indroxyazo  compounds,  or 
.crie  or  picraiuic  aciil  with  hydroxyazo  compounds,  are 
.ted  with  sulphur  and  an  alkaline  sulphide  in  an  open  or 
ied  vessel,  with  or  without  the  addition  of  a  heavy  metal 
h  as  zinc  or  a  salt  thereof,  at  the  boiling  or  at  a  higher 
iiperature.  The  dyestuffs  obtained  give  reddish-  or 
'uish-black,  violet,  blue,  or  olive  green  shades  on  cotton. 

— T.  A.  L. 


Jiestuffs  [Triphenylmethane  Dyestuffs]  of  the  Triphenyl- 

Uethane     Series;    Manufacture    of    New    .     Act.- 

ies.  f.  Anilinfabr.     Fr.  Pat.  316,836,  Dec.  12,  1901. 

OKDixt;  to  Fr.   Pats.    198,415  and   252,148,  tripheuyl- 

I  hane  dyestutls  are  obtained  by  condensing  a  suitable 

4  lary  aromatic  amine  with  dipheuyl-p-aminobenzaldehyde 

1'  ■resence  of  sulphuric  acid  and  subsequently  oxidising  the 

I  !0  bases  formed.     If  the  aldehyde  referred  to  be  replaced 

r  ;)-dialkylamiao-o-toluicaldehyde,  'v.iluable  blue  dyestuffs 

to  light  are  obtained.     Such  an  example   is  the  product 

1  iued  by  condensing  dietbylamino-o-toluicaldehyde  with 

Ibeazylaniline  sulphonic  acid.     Leuco  bases  which  are 


1. 


subsequently  transformed  into  dyestuffs  are  also  Obtained 
by  condensing  alkylbcnzyl  aniline  sulphonic  acids,  or  diben- 
zylaniline  sulphonic  acid  with  the  tetra-alkyldiamino- 
ditolylearbinols  obtained  from  dialkyl-Hi-toluidine:i  and 
formaldehyde. — T.  A.  \i. 

Yellow  to  Orange-  Yel'.oir  Dyestuffs  [Acridine  Dyestuffs']  of 

the  Acridine  Series  ;   Manufacture  of .     Compagnie 

I'arisienue  de  Couleurs  d' Aniline.     Fr.  Put.  316,721,  Dec. 
9,  1901. 

WiiK.N  tetra-aminodilolylmelhane  is  heated  with  chloracetic 
acid  under  pressure  at  about  I40'('.,  in  preseuce  ot  an  excess 
of  a  mineral  acid,  it  yields  a  mixture  of  yellow  and 
orange-yellow  dyestuffs  of  the  acridine  series.  The  products 
may  be  separated  by  means  of  ammonia,  the  former  being 
more  Foluble  than  the  latter.  A  similar  mixture  is  obtained 
by  heating  Acridine  Yellow  at  about  1 50°  C.  with  chloracetic 
acid  and  water. — T.  A.  I.. 

Green   to  Blackish-Green  [Azo   Dyestuffs]  Fast  Dyestuffs 

for  Wool ;   Manufacture  of .    Manuf.  Lyon,  de  Mat. 

Col.     Fr.  Pat.  3l'6,.S66,  Dec.  13,  1901. 

The  diazo  compounds  of  o-aminophenol,  2.3-amino- 
naphthol,  and  their  nitro,  cbloro,  sulphonic,  and  car- 
boxylic  acid  derivatives,  are  combined  with  1 .  r.4-diamino- 
naphthalene  sulphonic  acid.  The  shades  resulting  from 
these  combinations  viiry  from  Bordeaux  to  violet,  but 
are,  however,  unstable.  By  treatment  with  bichromate, 
green  to  blackish-green  shades,  fast  to  washing,  fulling,  and 
light,  are  obtained.  The  dyestuffs,  on  treatment  with  nitrous 
acid,  are  converted  into  aziniino  compounds  by  the  reaction 
of  the  peri  amino  groups.  The  dyeing  properties  are  not 
much  altered  thereby.  The  products  dye  more  evenly,  but 
duller  shades,  whilst  the  fastness  to  fulling  and  light  is 
slightly  increased. — T.  A.  L. 

United  States  Patents. 

Red  Dye  [  Triphenylmethane  Dyestuffs] ,  and  Process  of 
Maltiny  same.  .J.  Ville,  Montpellicr,  France.  U.S. 
Pat.  701,427,  June  3,  1902. 
DiALicvL-m-AMixopnENOL  aiid  chloral  are  treated  in  acetic 
acid  solution  with  an  oxidising  agent.  The  product  dyes 
wool  or  silk  red  from  a  bath  containing  a  small  quantity  of 
acetic  acid.     See  Fr.  Pat.  308,968 ;  this  Journal,  1902,  39. 

— T.  A.  L. 

Brown-Violet  Sulphur  Dye  [Sulphide  Dyestuffs],  and 
Process  of  Maltinii  same.  A.  Weinberg,  Frankfort. 
Assignor  to  L.  Cassella  and  Co.,  Frankfort-on-the-Maine. 
U.S.  Pat.  701,435,  June  3,  1902. 

Dyestuffs  fast  to  washing,  alkalis,  acids,  and  light,  giving 
brownish-violet  shades  on  unmordanted  cotton  from  a 
bath  containing  alkaline  sulphides,  are  obtained  by  heating 
hydrosyaminophenazine — 

/\  _  N  _  /\  X 

H,N  l^^l  _  N  -  i\/'  OH 

(X  standing  for  hydrogen,  chlorine,  sulphoxyl,  or  carboxyl) 
with  sulphur  and  an  alkaline  sulphide.  .See  Kng.  Pat. 
14,836  of  1900  ;  this  Journal,  1901,  »89.— T.  A.  L. 


V.-PEEPAEma,  BLEACHING,  DYEING, 

PEINTING,   AND   FINISHING  TEXTILES, 

TAENS.  AND  FIBEES. 

Mordanting  Wool  ivith    Alumina;    Use  of  Lactic  Acid  in 

.      F.    During.       Bull.  Soc.  Ind.  \Mulhouse,  Proees- 

verbaux,  1902,  [5],  3. 

Ai.tMiNiuM  tartrate  and  oxalate  m.ay  he  replaced  with 
advantage,  in  mordanting  wool,  by  a  mixture  of  aluminium 
sulphate  (5  per  cent,  of  the  weight  of  the  wool)  and  lactic 
acid  (5  per  cent.).  The  red  colour  obtained  by  dyeing  with 
Alizarin,  a  wool  which  has  been  mordanted  with  this  mix- 
ture, is   brighter  than  when  the   dyeiug   is   effected  after 
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iDorilaDting  with  the  first-mentioned  compounds.  By  the 
use  of  the  mixture,  mordanting  and  dytiug  can  be  accom- 
plished simultaneously. — E.  B. 

Iiisi.it  under  Indanthrene  Blue  [Calico  Piinting'j.  A. 
Tigerstedt.  Bull.  See.  Ind.  Mulhouse,  ProcLs-verbaux, 
1902,  [5],4. 

A  uhite  7-esisl  under  Indanthrene  Blue  is  obtained  with 
ammonium  nitrate. — E.  B. 

Discharge  for  Tannic  Acid  Ttlordarits  ;  Jjidantlirene  Bine 

.     A.  Tifjerstedt.     Bull.  Soc.  Ind.  Mulhouse,  Procos- 

vcrbaux,  19CIU,  [.5],  4. 

The  tissue  mordanted  with  tannic  acid  is  piinted  with  a 
mixture  of  25  grms.  of  Indanthrene,  ll.jprms.  nf  caustic 
soda-l3'e  thickened  with  British  gum  and  dextrin,  100  grms. 
of  caustic  soda-lye  at  4 8^"  Ilaume,  and  Iti  prms.  of  ice.  After 
being  steamed  for  "1\ — 4  minutes,  it  is  washed,  and  dved  with 
a  mixture  of  ."^afranine,  Auramine,  and  Jlethrlene  Green, 
a  blue  pattern  on  a  bronze  ground  being  thus  obtained. 

— K.  B. 

Indigo  on  Vat-dgcd  Fibres ;  Determination  of . 

A.  Binz  and  F.  Bung. 

See  under  Will.,  page  930. 

English  Patents. 

Dyeing,    ice.    Filtrous    Materials,    Skins,    Feathers,    ifc. ; 

Apparatus  for .      J.    C.   Hamer,   Radcliffe.      Eng. 

Pat,  8156,  April  20,  1901. 

A  PERFORATED  or  slotted  circular  wall,  forming  an  annular 
space  into  which  the  iraterials  to  be  dyed  are  placed,  is 
arranged  in  the  cage  of  a  centrifugal  dyeing  machine  such 
as  that  dtscribed  in  Kug.  Pat.  8440  of  1899  (this  Journal, 
1900,  347).— E.  B. 

Printing  Fabrics;  Process  and  Apparatus  for  .     C. 

Chippier,  Lyons,  FraL<e.    Eiig.  I'at.  ll,236,"May  31, 1901. 
(Date  claimed  under  Internat.  Conv.,  Dec.  19,  1900.) 

Impressions  which  have  the  appearance  of  being  in  relief, 
and  which,  in  the  case  of  open-woven  tissues,  fill  the 
interstices  between  the  threads,  are  obtained  by  the  fol- 
lowing process  : — A  design,  engraved  upon  metal,  is  coated 
with  varnish  or  paint,  e.g.,  zinc  oxide  ground  with  linseed 
oil.  After  the  <  xctss  of  the  latter  has  been  removed,  the 
design  is  transferred,  first,  to  a  moisteued  sheet  of  paper, 
and  t  eu  from  this  to  the  fabric  to  be  printed.  In  printing 
openwork  fabrics,  such  as  gauze,  a  waxed  tissue,  sur- 
mouLtuu  by  a  moist  linen  tissue  and  a  sheet  of  paper,  is 
jilaeed  under  the  fabric,  which  is  covered,  in  the  order 
stated,  with  the  paps^r  bearing  the  design  to  be  transferred, 
a  moist  linen  tissue  and  a  waxed  tissue,  all  the  seven  layers 
being  pressed  together  to  produce  the  impression.  This 
may  be  done  bj'  means  of  a  two-roller  press,  operated  by 
hand,  or  by  means  of  an  appa.'^atus  specially  devised  for 
the  continuous  performance  of  the  necessary  operations. 

— E.  B. 

Cotton     Fabrics  ;      Coating    irit/i 

Celluloid,  §-c.     A.  J.  E.  Hill,  Twicken- 
ham.    Eng.  Pat.  8076,  April  19,  1901. 

To  give  mercerised  cotton  yarns  and 
tissues  the  plasticity  necessary  to  enable 
them  to  receive  and  retain,  like  silk 
fabrics,  forms  impres.sed  upon  them  in 
the  operation  of  crimping,  they  are  treated 
with  a  solution  of  cellulose  in  zinc  chloride 
and  calcium  chloride,  and  passed  through 
alcohol  and  water  to  precipitate  the  cellu- 
lose and  remove  the  solvents  ;  or  they  are 
coated  with  casein  applied  in  sodium 
carbonate  solution,  or  with  other  suitable 
proteid  substance,  such  as  "  raw  silk,"  albumin,  &e. ;  or, 
again,  a  solution  of  lac,  or  one  of  gelatin  containing  a  small 
proportion  of  an  insoluble  formaldehyde  compound,  decom- 
posable under  the  influence  of  the  heat  of  the  crimping 
rollers  into  formaldehyde,  which  will  then  act  upon  the 
gelatin,  or  a  mixture  of  a  suitable  gum  {e.g.,  gum  mastic) 


and  celluloid  dissolved  in  acetone  may  be  employed  f 
the  purpose. — E.  B. 

Camas,   Paper,     Wiclirru-are,    and   Fibrous   and    Te.tti 

Materials  ;    Waterproofing  and   Preserving    /"r, 

Decai/  and  Allacks  of  Insects.  E.  M.  W'hartc 
Worcester.  Eng.  Pat.  15,829,  Aug.  6,  19(il, 
The  materials  are  treated  with  a  solution  of  an  orrrat 
salt  of  a  metal,  such,  e.g.,  as  resiuate  of  copper  dissolved 
petroleum  other,  naphtha,  &c.,  but  the  claim  iucludcs  al 
the  use  of  oieates,  palmiiates,  ami  sleurates  of  copper,  chr 
mium,  lead,  zinc,  calcium,  aluminium,  iron,  manganese,  ai 
barium,  and  of  any  resiuoid  substance  other  than  colophon] 
it  comprehends  also  a  variety  of  organic  solvents.  Tl 
copper  resinate  solution  may  be  produced  either  by  pr 
cipitatiug  cupric  hydroxide  or  carbonate  and  shakitig  tl 
wet  precipitate  with  a  petroleum  ether,  &c.  solutioo  i 
colophony,  or  by  double  decomposition. — il.  J.  .S. 

Metals  upon   Lace  and  similar  Materials ;  Process  ur, 

Apparatus  for  Depositing .     J.    A.  Dalv,  Washinj 

ton,  D.C,  U.S.A.     Eng.  i'at.  5348,  March  4,  1902. 

Lace  is  coated  with  an  acid-resisting  varnish,  e.g.,  collodio 
and,  while  this  is  in  a  moist  state,  is  covered  with  find 
divided  metal,  e.g.,  powdered  bronze  ;  or  these  two  oper 
tions  are  combined,  a  powdered  metal  being  admixed  »i: 
the  varnish,  and  the  two  thus  applied  together.  The  eicc 
of  the  varnish  is  afterwards  removed  by  means  of  a  blowe 
the  meshes  cf  the  lace  being  left  open,  but  the  threat 
coated  with  a  layer  of  metal  and  stiffened  by  the  varnish. 

According  to  .another  method,  the  lace  is  stretched  io 
frame  and  brushed  over  with  varnish,  or  with  a  solution; 
shellac.  Silver  sulphide  is  then  precipitated  upon  it,  ' 
treating  it  successively  with  solutions  of  silver  nitrate  a 
potassium  sulphide. 

The  lace  prepared  by  either  of  the  above  methods 
next  attached  to  a  wire  cage,  a  coil  of  copper  wire  wrapp 
round  it,  and  the  whole  immersed  in  an  electro-plating  t:. 
A  layer  of  metal,  e.g.,  copper,  is  then  electro-deposited  ui 
it.  After  this  has  been  rendered  compact  by  brushi 
or  rolling,  the  lace  is  again  immersed  in  the  bath  a 
covered  with  a  deposit  of  gold,  silver,  or  other  rnci 
Gold  is  to  he  used  when  it  is  desired  to  retain  the  flexibll 
of  the  lace,  as  other  metals  impart  stiffness  to  it. — E.  B. 


United  States  Patents. 


U.S.1 


Vrje.ng,  Sfc.  ;  Apparatus  for .     P.  Schirp. 

700,832,  May  27,  1902. 

See  Fr.  Pat.  314,274,  1901  ;  this  Journal,  1902,  406. 

— G.  T.  M 

United  States  Patent. 

Dyeing    Yarn  ;  Apparatus  for  .     C   Wolf,  ."^chwoi 

burg  -  on  -  the  -  Pleisse,  (jermany.      L'..S.  I'at.  701,-! 
June  3,  1902. 

A  POLYGONAL  dye  vat,  fitted  with  a  f.iUe  bottom  b, 
which  are  fitted  vertical  perforated  seats  forceps,  is  i 
nected  with  a  rotary  pump  d,  the  inlet  pipe  e   of  whici 
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enlarged  horizontally  into  a  fan-shaped  terminal  e',  e  " 
in  width  to  the  vat,  and  situated  immediately  above  f 
perforated  diaphragm,  the  exhaust  port  being  pM 
centrally  in  the  bottom  of  the  bath.  This  arrangei" 
diminishes  the  velocity  of  the  entrant  liquid,  and  ens-- 
the  tmiform  dyeing  of  the  cops. — G.  T.  M 
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;    Vn.-ACIDS,  ALKALIS.  AND  SALTS. 

Versulphuric  Acids.     H.   E.  Armstrons;   and  T.  JI.  Lonxy. 
Proc.  Roy.  Soc,  1902,70,  [460],  94—99. 

ON  Baeter  aud  Villiger(this  Journal, 1901, 578)  found  that 

jie  ratio  of    sulphur  to  active  o.wgen  in   Caro's  acid  was 

IO3  :  0  =  1:1,  and  they  assigned  to  the  acid  the  formula 

hSjOi  =  H;02.S.X»3.   Lowry  and  West  (this  Journal,  19U0, 

i/'l)    found   that   the   chief  product    of    the   reaction    of 

Ifdrogen  peroxide  upon  sulphuric  acid  is  pertetrasulphuric 

|;id, H.-.8jO,4  =  H202.4S().„  and  they  considered  that  Caro's 

i-eparation  consists  of  this  acid,  and  that   the  salts  pre- 

l.red  by  Marshall   (this   Journal,    1891,1004)  are  derived 

iom  perdisulphurie  acid,  H.,S._,0,  =  H.,0;,  "JSO,.     The  authors 

)W  find  that  if   a  carefully  neutralised  solution  of  Caro's 

lid  be  heated  until  all  oxidising  power  is  lost,  then  the 

tio  of  the  increase  in  acidity  to   active  oxycjen  lost  is 

I.,  :  0  =  1  :  2.     This  result  p"oints  to  the  formula  HjSoOg 

r  Caro's  acid—  * 

CaSjOj  +  HoO  =  CaSO^  +  H^SOi  +  O.. 

;From  these  and  other  considerations  the   authors  con- 
iide   that    at    least    three  persulphuric  acids  exist,  viz., 

...        .,    HO. SO.,. O. SO.,. O  r     1  ».     • 

rtetrasulpburic  acid,  „      ,     -  -  .    ;  perdisulphurie 

^  HO. SO,,. O. SO;. O 

id,  -■  .  ;    and  peranbydrosulphuric   acid  (Caro's 

,      HO.SOj.O'  y  3  I 

"^^•Ho.o.so;!"'-^-^- 

caching     Powder ;     Composition     nf   .        W.    von 

iesenholt.     J.prakt.  Cbem.,  1902,  65,  [H],  512—527. 

IK   author    first  examined  the  action  of    a  concentrated 

ution  of  sodium  chloride  on  a  mixture  of  hypochlorous 

d    and    water ;     in  order    to    avoid    the    formatiou   of 

orate,  the  evolved  chlorine  was  removed  from  the  sphere 

action   by   carbon   tetrachloride.     LJoth  the  extract  and 

residue  were  then  analysed.     It  was  found  that  the  sum 

the  chlorine  extracted  by  the  carboa  tetrachloride  and 

t  remaining  in  the  residue  as  hypochlorous  acid  was  con- 

rably    in   excess  of   the  amount  originallj'    present  as 

tiochlorous  acid,   showing    that    a   part  of  the  evolved 

uoriDe  was  due  to  the  decomposition  of  sodium  chloride. 

|']xamioiDg  commercial  bleaching  powder  in   the  light   of 

1)  result,  experiments  were  made  to   prove  the   presence 

■«;alcium  hypochlorite.     To  this  end  the  action  of  absolute 

ijihol  on  hypochlorites,  to  form  the  ethyl  ester  of  hypo- 

(J3rous  acid,  was  made  use  of.  Kleaching  powder  was  several 

t  03  extracted  with  a  5  per  cent,  solution  of  ethyl  alcohol  in 

<  jroform,  and  the  residue  analysed.     The  results  showed 

tit  the  chlorine  existing  as  chloride  and  chlorate  remained 

^stant  in  amount,  the  evolved  chlorine  being  due  to  the 

c  omposition   of  calcium   hypochlorite.     In  this   reaction 

1    presence  of  water  was  found  to  have   a  considerable 

t  ct.    Using   perfectly  dry    materials,    no    evolution    of 

»-  >rine  was  observed. 

0  prove  the  reversibility  of  the  leaction  of  chlorine  on 

;  expressed  by  the  equation — 

2Ca(0H).,  +  2CI.J  -^  Ca(OCl).,  +  CaCU  +  2H.jO, 

;reby  chlorine  would  be  evolved  in  equal  amounts  from 
t  calcium  chloride  and  the  calcium  hypochlorite,  the 
f  jwing  experiments  were  made  : — A  weighed  quantity  of 
I  iching  powder  was  heated  with  carbon  tetrachloride  in  a 
c  -ent  of  air  free  from  carbon  dioxide,  and  the  evolved 
c  >rine  absorbed  by  a  solution  of  potassium  iodide.  The 
«j)on  tetrachloride  withdraws  the  evolved  chlorine  from 
til  sphere  of  action,  thus  preventing  a  reversed  reaction. 
■  &  lyses  of  the  residue  and  estimations  of  evolved  chlorine 
sl'ved  that  whereas  the  quantity  of  chlorate  in  the  residue 
Kiained  constant,  both  the  chlorine  as  chloride  and  as 
hiDchlorite  diminished,  the  evolved,  or  active  chlorine, 
b'  z  evidently  derived  both  from  the  calcium  chloride  and 
urn  hypochlorite. 

)■  grinding    bleaching  powder   with   calcium    chloride, 
'■  cially  in  the  presence   of  moisture,   an   evolution   of 


chlorine  was  observed,  and  it  was  found  possible  to  pre- 
pare a  mixture  of  calcium  hypochlorite  and  calcium  chloride 
having  the  same  i-omposition  as  and  resembling  [comuiercial 
bleaching  powder  in  its  properties.  The  hypochlorite  for 
this  purpose  was  prepared  by  passing  chlorine  monoxide 
over  dry  calcium  hydrate,  and  also  by  the  action  of  a  solu- 
tion of  chlorine  monoxide  in  carbon  tetrachloride  on 
calcium  hydrate.  Both  products  were  ground  with  calcium 
chloride,  and  moistened.  The  mixtures  were  then  heated 
to  70'  ( '.  in  a  current  of  pure  carbon  dioxide.  The  results 
of  complete  aualy.>ies  before  aud  after  the  experiments 
showed  that  the  evolved  chlorine  was  several  per  cent  in 
excess  of  the  chlorine  present  as  hypochlorite,  and  that 
the  ilecomposition  of  the  artificial  mixture  takes  place  in 
the  same  way  as  in  the  case  of  ordinary  bleaching  powder 
according  to  the  equation — 


Ca(OCl).,  +  CaCL  +  200^  +  nH.,0  = 


2CaC0,  +  2CU  +  nH,0. 


English  Patents. 


— B.  F.  D. 


Alkaline   Chloride   Solutions ;    Method  of  arul  Apparatus 

for  the  Eleclrotysis  of .      {Mercury  Cathodes.']      P. 

La  Cour,  A'ejen,  and  J.  .J.    Kink,  Elsinore,    Denmark. 
Eng.  Pat.  5718,  March  7,  1902. 

The  electrolysis  is  carried  out  with  the  use  of  mercury 
cathodes,  the  working  current  being  divided  into  a  number 
of  circuits  which  are  greatly  restricted  in  the  direction  of 
movement  of  the  mercury,  conveyed  as  an  endless  stream 
over  the  bottoms  of  a  series  of  cells  consisting  alternately 
of  leaching-cells,  and  narrow  anode  or  chloride  cells.  The 
electrolyser  comprises  a  series  of  narrow  cells  supplied  with 
anodes,  and  between  these  are  wider  leaching-cells  the 
partition  walls  of  which  dip  down  into  the  layer  of  mercury 
on  the  common  bottoms,  the  last  cell  of  the  series  being 
connected  with  the  first  one  through  a  conduit  with  a 
suitable  pumping  or  lifting  device.  The  anode  portion, 
closed  in  itself,  intersects  in  a  comb-like  manner  the 
leaching  portion,  which  can  be  closed  by  a  cover  placed 
over  the  whole  electrolyser.— G.  H.  K. 

Crystallisation  or  Deposition  of  Substances  therein  ;  Treat- 
ment nf  Liquids   for    the   .     E.  G.  Scott,  Loudon. 

Eng.  Pat.  13,58S,  July  3,  1901. 

The  hot  saline  solution  is  brought  under  reduced  pressure, 
which  causes  it  to  boil  and  at  the  same  time  to  cool  and  to 
rapidly  deposit  small  crystals.  A  tank  containing  the  hot 
solution  is  set  on  a  higher  level  than  the  erystalliser,  to  which 
it  is  connected  by  a  valved  pipe  leading  from  its  bottom. 
The  erystalliser  is  formed  in  three  cylindrical,  vertical  parts, 
the  upper  of  which  communicates  with  an  air-pump,  whilst 
the  lowest  part  is  in  the  form  of  an  inverted  cone,  from  the 
bottom  of  which  the  deposited  crystals  are  suitably 
conveyed  to  a  centrifugal  machine.  Should  larger  crystals 
be  wanted,  the  liquor  is  introduced  to  the  erystalliser 
before  a  vacuum  is  made,  the  pump  being  then  put  in 
action  to  any  extent  desired,  for  regulating  the  size  of  the 
crystals.— E.  S. 

Brine  containing  Salts  of  Calcium ;   Process  for   Purifi- 
cation of .     G.  N.  Vis.  Schweizerhalle,   Switzerland. 

Eng.  Pat.  14,812,  July  20,  1901. 

The  brine  is  mixed  with  a  quantity  of  artificial  magnesium 
carbonate  suflicient  to  transform  the  calcium  compounds 
present  into  calcium  carbonate.  The  brine  is  boded  after 
separation  from  the  precipitate,  and  magnesium  carbonate 

j  regenerated  from  the  mother-liquor,  after  removal  of  the 
separated  sodium  chloride  crystals,  by  precipitating  mag- 
nesium hydroxide  by  means  of  slaked  lime,  and  treating 
the  precipitate,  preferably  after  washing  with  water  to 
remove  gypsum,  with  carbon  dioxide.     The  resulting  mag- 

'  nesium  carbonate  is  to  he  re-used  for  treating  a  fresh 
quantity  of  brine.  Calcium  chloride  may  be  added  to  the 
mother-liquor  before  the  addition  of  slaked  lime,  to  pre- 
cipitate calcium  sulphate. — E.  S. 


914 


JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.  [July  is.  i»02. 


Capsules  or  Containers  for  Compressed  or  Liquefied  Gas. 

H.   V.  R.   Read,   London.     Eng.  Pat.   15,077,   July  24, 

1901. 
Thi3  cap  to  the  container,  which  is  to  be  perforated  for  the 
release   of  irap,   is   carried   by  a   part   so   secured   to   the 
container  that  it   can  be  removed  after   use  to   admit  of 
recharjring. — E.  S. 

Magnesium  Mckel,  Copper,  and  the  like,  in  their  Ores;  A 

Dry  Process  for  Converting  into  Sulpliates .     <".  !>. 

\bel,  London.  From  Siemens  and  Halske  Akt.-Ges., 
Berlin.  Eng.  Pat.  16,337,  Aug.  14,  1901. 
The  ores  are  heated  to  a  temperature  between  500°  and 
1,000"  ('..  and  a  heated  mi-xture  of  sulphur  dioxide  and  air, 
•which  has  been  previously  dried,  is  passed  over  them  ;  they 
are  subsequently  leached  to  remove  the  sulphates. 

*        ^J.  H.  C. 

United  States  Patents. 
Sulphuric  Anhydride;    Process   of  Making——.     H.  S. 

Blackmore,   Mount   Vernon,   New  York,  U.S.A.      U.S. 

Pat.  ll,99.j  (Reissued),  May  27,  1902. 
A  metallic  oxide,  such  as  iron  oxide,  is  exposed  to  the 
action   of    sulphur   dioxide    at    a   temperature   below  the 
dissociation  point   of   sulphuric   anhydride.     The    metallic 
residue  is  then  heated  in  a  current  of  air  or  oxygen,  cooled,   ; 
and  again  exposed  to  the  action  of  sulphur  dioxide. — E.  S.     | 

Brine;   Vacuum  Apparatus  for  Boiling .     G.  X.  Vis,  j 

Schweizerhalle,  Switzerland.  U.S.  Pat.  700,860,  May  27, 
1902. 
The  vacuum  pan,  which  has  at  its  lower  end  a  tubular 
«xtension,  dipping  into  brine  contained  in  an  open  vessel, 
is  provided  with  an  air-cock  in  combination  with  electric 
means  for  opening  and  closing  the  same,  said  electric  means 
beinff  under  the  control  of  a  manometer  connected  with  the 
pan,%o  that,  upon  increasing  the  vacuum  in  the  pan,  the 
air-cock  is  caused  to  open,  whilst  the  resulting  decrease  of 
the  vacuum  causes  the  cock  to  close.  The  salt  deposited  in 
the  pan  falls  through  the  tubular  extension  each  time  the 
vacuum  is  destroyed  by  the  inrush  of  air.  (See  Eng. 
.Pats.  16,738,  1899,  and  9344,  1900;  this  Journal,  1900, 
1014,  1111.;— E.  S. 

Cyanides  ;  Process  of  Making .     G.  Ottermann, 

Vienna.  T.S.  Pat.  701,604,  June  3,  1902. 
Nitrogenous  organic  matter  is  subjected  to  destructive 
distillation  in  a  retort  provided  with  an  agitator,  and  the 
gases  are  led  through  a  valved  passage  into  one  end  of  a 
Second  retort,  charged  near  the  inlet  with  a  "  neutral 
material,"  such  as  paper  ashes,  beyond  that  with  coke,  and 
at  the  opposite  end  is  a  compartmented  iron  receptacle 
■containing  a  nitrogen-absorbing  material,  such  as  a  mixture 
of  alkali  carbonates  with  coal.  The  uncoudeused  gases 
pass  through  a  hydraulic  main  to  a  condenser  and  scrubber. 

— E.  S. 

VII1.-GLASS.  POTTEKY.  ENAMELS. 


Clay ;  Influence  of  Magnesia   on  the   Bchaciour  of 

Maeckler.  Thonind.  Zeit.,  26,  [o4],  705—709. 
The  presence  of  magnesia  in  pottery  clay  bodies  results  in 
the  formation  of  dense  ware  at  a  relatively  low  kiln 
temperature,  the  product  being  superior  to  that  furnished 
by  calcareous  clav.  Hence,  the  introduction  of  magnesia 
stoneware  might  "prove  advantageous.  Magnesia  bodies 
mi'rht  also  be  valuable  in  the  porcelain  industry,  especially 
for" ware  that  is  desired  to  remain  true  to  shape  and  sharp- 
edged  in  firing,  <'.<7.,  ware  for  electro-technical  purposes. 
It  would  seem  as  though  this  valuable  properly  of  magnesia 
is  already  utilised,  the  analysis  of  an  insulating  cap  havmg 
revealed'the  presence  of  31  per  cent,  of  magnesia. 

In  ware  baked  at  high  temperatures,  the  same  advantage 
of  remaining  sharp-edged  and  true  to  shape  is  imparted  bv 
a  small  proportion  of  magnesia,  whereas  the  presence  of 
lime  leads  to  distortion.  The  ware  exhibits  a  compact 
vitreous  structure  at  the  surfaces  of  fracture,  thus  forming 
an  excellent  clinker  material.      A  considerable  difference 


exists  between  calcareous  bodies  and  those  containinj 
magnesia,  inasmuch  as  in  the  latter  the  sintering  point  am 
fusing  point  are  wide  upart — a  matter  of  great  iraporlanc 
in  the  manufacture  of  dense  ware,  such  as  pipes,  plates,  aci< 
vessels,  tS:c. 

In  appearance  and  behaviour,  bodies  containing  magnesi 
fired  at  high  temprratures  greatly  resemble  the  ceramit 
blocks  manufactured  in  Hungary,  one  of  which,  indeet 
was  found  by  Tetmajer  to  contain  4-94  percent,  of  MgO- 
a  circumstance  probably  accounting  for  its  coinpac 
structure  and  sharp  angles,  though  ii  containe<l  IS' 15  pe 
cent,  of  CaO.— C.  S. 

English  Patents. 

Glass  Stone;  Manvlaclure  of  .     L.  A.  Garchey, 

Paris.     Eng.  Pat.  12,589,  June  20,  1901. 

Bluid  glass  is  run  into  metal  moulds,  and  allowed  to  set  t 
a  suitable  consistency,  when  it  is  poured  into  refractory  an 
non-conducting  moulds,  resting  on  the  movable  hearth 
a  devitriffing  kiln  ;  after  passing  through  the  kiln,  the  it. 
form  is  impressed  on  the  mass  by  hydraulic  pressure.  Tl 
claims  also  include  ornamenting  glass  slabs,  &c.,  by  placii. 
enamel  or  glass  fragments  on  the  bottom  of  the  met; 
moulds  before  pouring  in  the  molten  glass  ;  and  also,  as 
new  article  of  manufacture,  devitrified  glass  coated  with 
(ralvanic  deposit.  (See  also  this  Journal,  1900,  664.) 
"  — W.  C.  H. 

Glass     Furnaces     and     other     Beceptacles    for     Moil, 

Material,    and    Means    fur     Pouring    such    Materi 

therefrom.     H.   Brooke,  jersey   City,  U.S..\.     Eng.  I'a 

24,333,  Xov.  29,  1901. 

Is   one  wall  of   the  furnace  or  receptacle  is  an   openil 

with  a  discharge  mouth,  such   that  it  may  be  lowered  wfc- 

required  for  pouring  out  the  molten  material.     The  inlt i 

the  discharoe  mouth   is  below  the  surface  of  the  molt 

material,  to"^  avoid  scum,  &c.     Additional  claims   are  f 

(1)  the  arrangement  of  a   hood  over  the  discharge  em 

(2)  the  discharge  mouth  in  siphon  shape  ;  (3)  means  f 
heating  the  lip  of  the  discharge  electrically,  to  maintain  t 
flow  of  molten  material;  and  (4)  a  conveying  conduit  f 
the  molten  material,  provided  with  apertures  for  jjrojectii 
the  flame  into  its  channel.— W.  C.  H. 

Ceramic  Decoration ;  Apparatus  for  Preparing  Detig 

in   Powdered   Colour  for    Use  in  .      T.   Havilai 

Limoges,  Erance.  Eng.  Pat.  14,108,  July  10,  190L 
A  SPIRAL  revolving  brush  acts  on  the  sheet  of  ceran 
paper  before  the  latter  leaves  the  apparatus,  thus  insuri 
the  (lusting  away  of  the  excess  of  colour.  The  brosb 
surrounded  bv  a  casing,  which  permits  the  sheet  to  pa 
and  receives  "the  colours  carried  off  by  the  brush;  I 
colours  are  removed  from  the  casing  by  a  fan.  The  casi 
is  made  of  two  metal  semi-cylinders,  having  their  edge.- 
one  side  clamped  together,  and  on  the  other  side  arranj 
suitably  far  apart  to  allow  the  brush  to  work  ;  means  i 
provided  for  cleaning  the  brush,  and  also  for  regulating! 
distance  of  the  casing  from  the  revohing  cyhnderwto 
carries  the  ceramic  paper.  Guide  rods  are  placed  m  i 
casing  to  prevent  the  paper  from  passing  into  thelo» 
semi-cylinder. — W.  V.  H. 


IX.-BUILDINa  MATERIALS,  CLAYS, 
MORTAKS,  AND  CEMENTS. 

English  Patents. 
Wood  and    Other    Substances;     Apparatus    for  Dip. 

Seasoning,  and  Impregnating  .     H.  Higgins,  U 

bridge.  Eng.  Pat.  10,124,  May  15,  1901. 
The  apparatus  is  divided  into  three  compartments,  by  d.  ■ 
which  can  be  raised  or  lowered.  Under  the  comp«tn' 
at  one  end  is  a  furnace  for  superheating  steam,  wBie- 
convpved  into  the  compartment  above;  the  flue  M 
furnace  forms  a  iaeket  round  the  chamber.  In  ei 
compartment  is  placed  a  receptacle  containing  «>«  ■•*[ ^ 
to  be  treated  ;  the  receptacle  is  provided  with  a  P<^ 
bottom,  beneath  which  is  a  space  from  which  the««' 
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anveyed  by  ;i  flexible  pipe  to  the  receptvcle  in  the  next 
ompartment.  lu  the  roof  of  the  first  compartment  is  a 
ipe  for  the  supply  of  imprefjnatinf;  materiul.  (See  also 
;d<j.  Pat.  4(589,  1900;  this  Journal,  1901,  365  ;  and  U.S. 
at.  695,152,  March  11,  1902  ;  this  Journal,  1902,  550.) 

— W.  C.  H. 

Cement;  jVeiv  Composition  or .     G.  Harding,  fjiver- 

pool.     Eng.  Pat.  11,614,  June  7,  1901. 

liiiNESirM  chloride  is  made  into  a  thick  syrup  with  water, 
len  thoroufihly  mixed  with  sawdust  or  other  waste  organic 
atter  and  magnesite,  and  a  pigment  added. — W.  C.  U. 

'ement ;  Manufaclure   nf    Portland  or    Hydraulic  . 

N.  T.  Ashton,  St.  Ives;  ,T.  Crompton,  Chester,  and 
J.  D.  Kelly,  Liverpool.  Eng.  Pat.  l."),029,  July  24, 
1901. 

ATUEAL  calcareous  sand,  known  in  Cornwall  as  "  Towiin 
od,"  is  first  ground  to  a  fine  powder,  then  kilned  or  fired 

a  high   temperature,   and  the   product    so   obtained   is 

ground  to  a  fine  state. — W.  C.  H. 

ement  Compositions  for  Roads,  Pavements,  Foundations, 

and   thv    like ;    Method   of  Making   and    Laying  . 

H.   H.    Lake,    London.     From   F.  J.   Warren,   Newton 
i  (Mass.),  U.S.A.     Eng.  Pat.  9303,  April  22,  1902. 

IE  asphalt  in   the  composition   is  incorporated  with  about 

:o  22  per  cent,  of  a  permanent  flux  of  standard  petroleum 

y  iiduum  and  with  earthy  or  mineral  matters  of  the  usual 

f  id.    To   bring   the   finished   mixture  into  condition    for 

I  ring,  it  is  thinned  down  with  a  volatile  temporary  liquefier, 

»  :b  as  "  naphtha,  benzine,  and  similar  coal-tar  light  oils 

1  other  rapid  drying  oils."      This    addition  enables    the 

Imposition  to  become  plastic  at  a  lower  temperature  than  is 

(lally  required,  and  therefore  saves  expense  in  fuel. — C.  S. 

rone;  Manufacture  of  Artificial .     C.  K.  Graham, 

Lee,  Kent.     Eng.  Pat.  13,452,  July  2,  1901. 

uTLAND  or  Other  cement  is  stirred  with  a  quantity  of 
icr,  more  than  sufficient  for  hydration,  mixed  with 
ni;  materials,  with  or  without  the  addition  of  asbestos 
■^es,  then  placed  in  a  mould,  and  submitted  to  pressure. 

— W.  C.  H. 

ne  ;  Manufacture    of  Artificial  Acid-proof  .       F. 

lurschina,  Stockholm.     Eng.  Pat.  3518,  Feb.  11,  1902. 

u;p  sand  or  powdered  stone  is  moistened  with  a  solution 

,  lilicate  of  soda  of  20'  to  27'  B.,  pressed  or  cast  in  suitable 

liiilds,  and  afterwards   dried   and   baked.     The  following 

I  lification   is  for  use    in    filtering   water :  a   mixture   of 

Jered  diorite  and  ground  chalk  is  moistened  with  water, 

iu  moulds,  and  afterwards  dried  and  baked. 

— W.  C.  H. 
United  States  Patents. 

■dslone  ;  Artificial .    H.  Engbcrt,  Horde,  Germany. 

U.S.  Pat.  701,690,  June  3,  1902. 

Il-TEEISEH  blast-furnace  slag  is  agitated  in  the  presence 
o  high-pressure  steam,  then  mixed  with  material  con- 
ting  silicic  acid,  again  agitated  in  the  presence  of  high- 
lilisure  steam,  the  mixture  submitted  to  very  great 
fjisure  in  suitable  moulds,  and  the  blocks  dried  by  the 
ijon  of  high-pressure  steam. — W.  C.  H. 

'ti ;  Process  of  Producing  Silica .     W.  H.  Gibson, 

•mestead,  and  H.  Wessling.  Hopechurch,  Penn.,  U.S.A. 
■S.  Pat.  701,707,  June  3,  1902. 

i:SELT-crushed  silica  is  mixed  with  silica  reduced  to  an 
Ujalpable  powder,  and  the  mixture  dried  and  burned. 
T  proportions  suggested  are  40  parts  of  the  coarse  to 
I  rt  of  the  fine  material.— W.  C.  H. 

.S 


a  Brick.  W.  H.  Gibson,  Homestead,  and  H.  Wessling, 
opechurcb,  Penn.,  U.S.A.  U.S.  Pat.  701,708,  June  3, 
102. 

brick  made  as  described  in  the  preceding  abstract,  is 
aed  as  a  new  fireproof  material  composed  of  substan- 
P  pure  silica,  and  free  from  lime  and  alkali-metal 
ites,  with  a  porosity  of  about  8-21  per  cent.,  and  a 
«I  ific  gravity  of  about  2  -21.— W.  C.  H. 


X.-METALLUEQr. 

English  Patents. 
Gold,  or  other   relatively   Precious  Metals;  Separation  of 

"  Precious  Particles  "  of  ,  and  their  Recovery  from 

the  Body  of  Pulp  or  other  Material  with  which  they  arc 
Allied,  li.  Edwards,  Loudon.  From  the  Kose  Gold 
Keclamation  Co.,  San  Francisco,  CaUforuia.  Eng.  Pat. 
8774,  April  15,  1902. 

A  SLniCE  box  having  a  retaining  surface  for  holding 
precious  metals  in  small  particles,  and  provided  with  one  or 
more  flexible  floating  aprons,  between  which  and  the  bottom 
of  the  box  the  current  is  compelled  to  pass.  The  aprons 
have  a  rough  lower  surface  and  are  waterproof  above. 

— E.  S. 

Steel;   Manvfucture    of .      [Direct    Process.']      H.    H. 

Lake,  London.  From  the  Electric  Furnace  Co.,  New 
York,  IJ.S.A.     Eag.  Pat.  7660,  April  1,  1902.  ^ 

In  making  steel  direct  from  iron  ore,  the  crushed  ore  is 
mingled  with  sufficient  carbon  to  combine  with  the  oxygen 
of  the  ore  uuder  the  influence  of  heat.  The  mass  is  then 
fused  in  a  closed  furnace  by  feeding  it  over  incandescent 
plates,  and  collecting  the  molten  material  in  a  heated  hearth 
below  the  heated  zone  or  belt.  The  apparatus  comprises  a 
closed  furnace  of  refractory  non-conducting  material,  with 
an  inner  chamber  with  a  reduced  throat,  through  which  it 
delivers  into  a  hearth  below  it. — G.  H.  R. 

Metals;  A  New  and  Improved  Process  for  Welding  

H.  Goldschmidt,  Essen-on-the-Ruhr,  Germany.  Eng. 
Pat.  10,859,  May  25,  1901. 

The  welding  is  effected  by  the  heat  produced  in  the 
reaction  between  finely-divided  aluminium  and  a  metal 
oxide,  preferably  ferric  oxide,  the  reduced  and  molten  iron 
being  caused  to  flow  so  as  to  encase  and  strengthen  the 
joint. — E.  S. 

Tinning  Residues  containing  Chlorine;    Treatment  of . 

J.  K.  Leaver,  Glamorganshire,  and  H.  A.  Leaver, 
Swansea.     Eng.  Pat.  11,312,  June  3,  1901. 

The  residues  from  tinning  iron  sheets,  known  as  "  tin 
scruSE,"  are  placed  in  a  series  of  tanks  and  washed  with 
hot  water,  or  with  a  heated  alkaline  or  acid  liquid,  until  all 
the  "  chlorine  "  is  in  solution.  The  solution  is  then  allowed 
to  run  into  the  next  faok,  and  a  further  quantity  of  water 
put  into  the  first,  and  so  on  till  the  residue  in  the  first  tank 
is  sufficiently  washed.  The  residue  is  then  removed,  and 
that  in  the  second  tank  put  into  the  first,  that  in  the 
third  into  the  second,  and  so  on,  the  washing  being 
resumed.  The  resulting  liquid  may  be  used  as  a  flux,  or 
the  metal  in  it  is  precipitated. — E.  S. 

Metals ;     Adding-   Carbon    to  .       F.    J.    C.    Jones, 

Leamington.     Eng.  I'at.  12,291,  June  17,  1901. 

The  metals  to  be  carbonised  are  heated  in  the  close  muffle 
of  a  furnace,  the  muffle  being  heated  externally,  whilst  a 
current  of  (unignited)  carbonaceous  vapour  or  gas  is  passed 
through  it. — E.  S. 

Electric  Furnace  [3Ietallurgical]  ;  Arranged  for  being 
Oscillated  or  Tipped.  J.  Imray,  London.  From  La 
Societc  Electro-Metallurgique  Fran^'aise,  Froges,  France. 
Eng.  Pat.  14,643,  July  18,  1901. 

TuE  furnace  is  arranged  so  that  it  can  be  oscillated  or 
tipped.  The  carbon  electrodes  are  passed  within  collars 
or  loops,  which  hold  them  on  a  supporting  arm,  the  current 
being  conveyed  to  them  by  means  of  copper  wedges  pressed 
against  them  by  the  collars,  and  which  are  connected  to  the 
electric  current. — G.  H.  E. 

Furnace  for  Melting  Metals  and  for  like  Purposes.     E. 
Bosshiirdt,  Cologne.     Eng.  Pat.  20,202,  Oct.  9,  1901. 

The  air  blast  or  current  is  preheated  by  causing  it  to  pass 
through  chambers  formed  in  the  walls  of  the  furnace  or 
ashpit. — J.  H.  C. 
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Blast  Furnaces.    G.  P.  Herrick,  New  York,  U.S.A. 
Eng.  Pat.  8082,  April  7,  1902. 

Loss  of  dust  from  blast  furnaces  is  prevented  here,  the 
dust  being  mostly  collected  so  as  to  fall  back  into  the 
furnace.  Above  the  furnace  is  a  feed-hopper  having  a  hell 
valve,  and  around  the  hopper  is  an  annular  passage  leading 
to  a  dust  chamber  surrounding  the  hopper,  and  placed 
between  the  charge  level  and  the  off-take  pipe.  The  gases 
rise  through  the  annular  passages,  and  in  consequence  of 
the  enlarged  size  of  the  dust  chamber,  their  velocity  is  so 
decreased  that  the  dust  is  deposited. — K.  S. 

ConctvtTation  of  Ores ;  Improvements  in   .     H.  E.  T. 

Haultain    and   H.  R.    Stovel,  Nelson,  B.C.      Kng.   Pat. 
9521,  April  24,  1902. 

The  wet  pulp  is  tre.ited  with  oil  or  grease  on  a  series  of 
travelling  belts  provided  with  scrapers,  which  deliver  the 
concentrate  into  a  tank  containing  hot  water,  whereby 
much  of  the  adherent  greasy  matter  is  removed,  and,  rising 
to  the  surface,  can  be  separated  and  used  over  again. 

—J.  H.  C. 

United  States  Patents. 

CuUoidal  Silver ;  Manufaclure  of .  C.  Paal,  Erlangen, 

Germany.     U.S." Pat.  701,eOfi,  June  3,  1902. 

Silver  chloride,  in  quantity  slightly  exceeding  the 
equivalent  of  the  alkali  present,  is  added  to  an  alkaline 
solution  of  the  products  of  the  decomposition  of  albumins 
by  the  action  of  warm  dilute  alkalis.  The  mixture  is 
heated  until  the  precipitate  redissolves,  then  dialysed,  pre- 
cipitated by  dilute  (acetic)  acid,  the  jirecipitate  dissolved 
in  dilute  caustic  soda  solution,  the  solution  dialysed  and 
evaporated.  This  process  is  claimed  and  also  the  product, 
which  contains  up  to  90  per  cent,  of  silver  and  forms  bright 
scales,  with  a  blue  metalhc  lustre,  completely  soluble  in 
water.  The  distinctive  property  of  this  colloidal  silver  is 
that  it  retains  its  solubility  in  dilute  alkalis  after  having 
been  precipitated  from  aqueous  solutions  by  acids. 

—A.  C.  W. 

Colloidal  Gold  ;  Manufacture  of .     C.  Paal,  Erlangen, 

Germany.  U.S.  Pat.  701,605,  June  3,  1902. 
Tub  process  is  essentially  the  same  as  that  described  in  the 
preceding  abstract.  The  colloidal  gold  contains  over  CO  per 
cent,  of  metal,  consists  of  bright  scales  with  a  bronzy  lustre, 
and  has  the  same  distinctive  properties  as  the  colloidal 
silver  of  the  preceding  patent. — A.  C.  W. 

Ores;  Process  of  Treating  [for  Precious  Metals'] . 

C.  J.  Best,  Denver,  U.S.A.     U.S.  Pat.  701,134,  ilay  27, 

1902. 
Finely-powdered  ores  containing  copper,  iron,  silver, 
and  gold  (but  not  lead),  that,  if  sulphides,  have  been 
previously  roasted,  are  boiled  for  1 — 21  hours  with 
acidulated  water,  in  which  is  dissolved  a  suitable  quantity 
of  a  "  salt  mixture "  composed  of  2  parts  of  sodium 
chloride,  1^  parts  each  of  uitre  and  of  alum,  and  IJ,  parts 
of  nitric  acid.  The  solution  is  liltered  and  treated  with  H.,S, 
the  precipitate  heated  with  suitable  fluxes  for  the  recovery 
of  the  metals,  and  the  expelled  gases  absorbed  for  use. 

-E.  S. 

Ores :  Apparatus  for  Lixiviating .  P.  Naef,  Ar- 
gentine, Kansas,  U.S.A.  U.S.  P.at.  700,972,  May  27, 
1902. 
The  comminuted  ore  is  delivered  into  the  top  of  a  column 
provided  with  a  series  of  superimposed  and  inclined  hoods 
and  rings,  alternating  and  presenting  oppositely  inclined 
surfaces  for  the  downward  passage  of  ore  thereover,  the 
said  hoods  and  rings  being  perforated  to  permit  the  upward 
passage  of  gas  therethrough.  The  leaching  solution 
enters  the  column  at  the  bottom  and  passes  ttirough  the 
downwardly  moving  stream  of  ore,  and  is  discharged  from 
the  top. — E.  S. 

Iron  ;  Art  of  Puddling R.  A.  Carter,  Pennsylvania. 

U.S.  Pat.  701,294,  June  3,  1902. 
An  ore  lining  is  formed  on  the  bottom  of  the  hearth,  over 
which  finely-divided  ore   is  spread,  and  the  metal  to  be 
treated  is  charged  thereon.     It  is  then  melted,  boiled,  and 


stirred,  and  ore  in  small  quantities  is  added  from  time 
time  after  the  metal  has  begun  to  boil  and  the  charg( 
finally  balled.— G.  U.  R. 

Copper;  Process  of  Hardening .     S.  L.  Waltpf  i 

F.  W.    Keiner,  Pennsylvania.     U.S.  Pat.  701  429,  J 
3,  1902. 

Five  parts  of  aluminium  and  one  of  pondered  chare 
are  placed  in  a  crucible  and  32  parts  uf  cop 
are  added  as  a  superposed  mass.  Heat  is  then  appi 
to  the  crucible  which  causes  the  combustion  of 
charcoal  and  generation  of  carbon  dioxide,  which  pa; 
upwards  through  the  copper,  carrying  off  anv  moist 
contained  in  the  metals  and  at  the  same  time  prevetit 
their  oxidation.  Upon  the  fusion  of  the  metals  it  is  sta 
that  the  copper,  owing  to  its  superior  specific  grav 
combines  intimately  with  the  aluminium  and  a  Uarde 
copper  alloy  is  formed.— G.  H.  H. 

XI.-ELECTKO-CHEMISTRY  AND 
ELECTRO-METALLUEGY. 

(.4 .)— ELECTRO-CHEMISTRY . 

Ozone;  Influence  of  \'ollage  on  the  Pormation  of— 
A.  Chassy.  Comptes  Rend.,  134,  [22],  12'.i8— i; 
(See  also  this  Journal,  1901,  1220.) 

A  minimum  potential  difference  of  about  9,000  voIU 
required  for  the  formation  of  ozone  from  air  or  oxjf 
As  the  voltage  rises  above  this,  the  rate  of  production 
ozone  increases  very  rapidly ;  but  the  rate  of  incre 
gradually  diminishes,  until  when  13,000  volts  is  jiassed, 
rate  of  increase  has  become  constant,  and  the  productioi 
ozone  is  proportional  to  the  square  of  the  effec 
difference  of  potential.  In  the  production  uf  oz( 
therefore,  a  potential  difference  of  at  least  13,000  ti 
should  be  used  ;  but  from  the  point  of  view  of  yield,  tb 
is  no  advantage  in  using  a  much  higher  voltage,  for 
amount  of  ozone  produced  is  simply  proportional  to 
expenditure  of  energy. — J.  T.  D. 

English  Patents. 

Electrolijlic  Apparatus  [Caustic  Alkali].   J.  G.  A.Bbo 
Manchester.     Eng.  Pat.  14,822,  July  20,  1901.      , 

The  apparatus  consists  of  a  trough  or  vessel  liavinga  ^; 
recess  around  its  internal  circumference,  and   a   plati 
suitable  conducting  material   is   suspended   in    the  i 
having  at  its  edge   a  deep  flange  which  projects  dow; 
the  recess  of  the  trough  so  as  to  form  a  liquid  seal,  tey: 
ing  the  space  above  the  plate  from  that  below  it.    A 
projects  upw.ards  from   the   centre  of  the  iron  plate,  .i 
smaller  tube  projects  some  distance  into  it  from  thecei 
of  the  bottom   of   the  trough   which   contains  a  Isye  i 
mercury.     Above  the  plate  arc  fixed  the  anodes  which  i 
connected  to  the  positive  source  of  electricity,  whilst  i 
tube  is  connected  to  the  negative  terminal. — G.  H.  fi. 

Batteries;  Secondary .     I.  Celestre  and  F.  Gondrl 

both  of  Rome.     Eng.  Pat.  7629,  April  13,  1901. 

The  lead  grids  are  of  very  wide  mesh,  the  opcningj  bj 
square  ;  and  e.ach  side  of  every  mesh  is  curved  oatwatdii 
a  short  distance  at  the  middle,  so  that  should  the  Jj 
expand  in  use,  the  bent  lead  strips  would  straighten  i 
.and  so  allow  more  room  for  the  paste,  whereby  bnclj 
can  be  prevented.  The  paste  is  prepared  in  the  for 
ribbons  or  filaments  which  are  then  placed  togetttr 
pressed  into  close  contact.  Or  thin  lead  shavings  mo" 
used  connected  to  a  central  plate  prepared  with  a  pisc 
suitable  thickness. — W.  G.  il. 

United  States  Patents. 

Plastic  (Insulating')  Compound  and  the  Method  ofM  " 
facturing  same.     L.  M.  Randolph,  Newark,  New  JeJ 

U.S.  Pat.  699,713,  ilav  13, 1902.    (See  U.S.  Pat.  69P. 

this  Journal,  1902,  782.) 
A  MixTDRE  of  equal  parts  of  "mud"  and  peat,  with   '' 
10   to   20    per  cent,   of  oakum,   and   colouring  matt  '■> 
desired.— F.  H.  L. 


ily  15, 1902.] 


JOURNAL  AND  PATENT  LITERATURE.— Ol.  XL  &  XIL 


917 


iimari/  (Coppir  Ojide)  Batten/.  [Xegatu'e  Electrode.'] 
|i:.  M.' Fishell  and  W.  R.  Clymer,  Ohio.  U.S.  I'at.  701,319, 
;iune3.  1902. 

if.  contaiiiiiif:  metallic  vessel  may  serve  also  as  the  nega- 
t,^  electrode,  aud  h."is  a  sealed  cover  with  a  vent  hole.  An 
a  lUlar,  perforated,  metallic  partition,  the  outer  surface  of 
V  ch  is  covered  with  eloth,  is  placed  in  the  vessel,  and 
c''trically  connected  with  the  bottom  of  it.  A  layer  of 
v,l  rovers  the  bottom  of  the  annular  space  between  the 
(,  h  and  the  vessel  electrode,  and  above  it  is  a  layer  of 
t  !v  subdivided  cupric  oxide,  the  space  above  being  sealed. 
1  vessel  contains  an  exciting  solution  of  caustic  soda 
ii  \liich  a  zinc  electrode,  is  immersed,  and  supported  by  a 
s  '  attached  to,  but.  insulated  from,  the  cover. — G.  H.  R. 

<  ranic  Battery  ;  Reversible .      \_0.ride   of  Nickel.'] 

A.  Edison,  New  Jer.scy.     U.S.   Pat.   701,804,  June  3, 
,902. 
jli  alkaline    electrolyte  is   employed   which  remains   un- 
c  Jged  during  working,  and  contains  two  elements  insoluble 
ii  t,    one    a   conducting   support   carrying    an    insoluble 
'   -.aMe  material,  and  a  secoud   which  has  as  its  active 
il  hvdrated  oxide  of  nickel    intimately  mixed  with   j 
-mpiiite.— G.H.  R. 

( B.)— ELECTRO-METALLURGY. 

English  Patents. 

'  rr  Plating  and  Oildivq  Processes  — — .     [Aluminium 
1. 1    Magnesium   Salts.']       (Miss)  J.  Sehiele,    Brussels. 
.:   I'at.  9438,  April  2.),  19U2. 

steel,  nickel,  and  other  metals  are  silver-plated  or 

by  submitting  them    to  a   preparatory  electrolytic 

_'  bath  composed  of   a  solution   of  sodium  pyrophos- 

and  of  stannous  chloride,  to  which  is  added  a  solution 

01  itrate  of    aluminium    and    of    magnesium    ia    suitable 

p^  nrtions,  in  order  to   cover  them  with  an   intermediate 

:  composed  of  an  alloy  of  tin,  aluminium,  and  mag- 

The  article*  are  then   silver-plated  or  gilded  in  the 

0!  jar}-  manner. — G.  H.  R. 

H  ughf    Iron,     Steel,    and     Cast    Iron  ;     Process    and 

rnmratiis   for    the    Manufacture    of by    Electric 

•  •I'ing.    .1.  Imray,  London.     From  La  Societe  Electro- 

'ctallurgique    Franijaise,    Froges,    France.     Eng.    Pat. 

1,486,  .July  16,  1901. 

~    metal  bath  is  protected  from  contact  with  the  elec- 

which  descend  to  a  certain  depth  into  a  rectangular 

':,  provicled    with    two    tapping  holes,  one  near  the 

end,  which  serves  for  the  discharge  of  slag,  scoria, 

her   impurities  at    a  level  above  the  metallic  bath, 

the  other,  placed  at  the  bottom,  serves  for  drawing 

ii>r   metal.     The  top  of   the  furnace  is  enclosed  by  a 

in.kble  cover  or  set  of  covers,  which  can  be  raised  or  tilted 

upn  one  side  for  effecting  the  charging  of  the  furnace 

■wi  the  ores,  pig  metal,  scrap,  and  other  materials  to   be 

tr.'ed.— G  H.  R. 

21  and  Substances  containing  Silicic  Acid;  Working 
1—  iM  Electric  Furnaces.  A.  Dorsemagen,  Aix-la- 
jiapelle,  Germany.     Eng.  Pat.  16,122,  April  7,  1901. 

'^'fc  and  substances  containing  silicic  acid  "  are  extracted 
■  electric  furnace  "  in  which  the  silicate,  after  being 
I  in  the  usual  manner  with  carbon,  is  heated  suffi- 
\  10  form  carbide  of  silicon,  the  zinc  beini;  simulla- 
-.)'  separated  out." — G.  H.  R. 

Jl.ls    or    Compounds ;    Deposition    of   .      Sherard 

jwper-Coles  and  Co.,  Ltd.,   and  S.  Cowper-Coles,  both 
London.     Eng.  Pat.  S927,  May  U,  1901. 

Xairon,  steel  (or  other  metallic)  surface  to  be  treated,  is 
ihdughly  cleansed  by  pickling  or  otherwise.  The  objects 
anhen  placed  in  a  metallic  box  and  covered  with  zinc 
or  with  finely-divided  zinc  and  a  little  oxide,  and 
r.ibly  with  ahout  3  per  cent,  of  carbon.  The  whole  is 
heated  to  dull  redness  for  a  period  depending  upon 
lickness  of  coating  required.  The  zinc  dust  should  be 
ptiied  closely  into  contact  with  the  surface  to  be  covared, 
orJ-eferably;  motion  is  given   to  the   receptacle    so   that 


the  zinc  is  constantly  moved  over  the  surface.  In  this 
way  a  homogeneous  coating  of  zinc  is  given  to  the  objects  so 
treated. — W.  G.  .\I. 

Electrolysis ;  Production    of    Metallic    Deposits    by . 

P.    Jensen,   London.      From     G.     Langbein   and     Co.. 

Leipz'g-Sellerhausen,  Germanj-.     Eng.  Pat.  7995,  April  5, 

1902. 
An  addition  of  ethyl-sulphurio  acid  or  of  ethyl-sulphates 
is  made  with  the  object  of  producing  dense  tough  and  even 
deposits.  The  following  baths  are  recommended,  a  litre  of 
water  being  added  iu  each  case  : — For  nickel :  (a)  Nickel 
chloride,  100  gnus.,  and  sodium  ethyl-sulphate,  50  grms.  ; 
or  (6)  Nickel  ethyl-sulphate,  100  grins.,  sodium  sulphate, 
10  grms.,  and  ammonium  chloride,  5  grms.  For  copper  : 
(u)  Copper  ethyl-sulphate,  200  grms.,  and  sodium  ethyl- 
sulphate,  .'SO  grms. ;  or  (b)  Copper  ethyl-sulphate,  100  grm^., 
and  copper  sulphate,  100  grms. — W.  G.  M. 

United  States  Patents. 

Metals  ;  Process  of  Di'positing ,  on  Metallic  Surfaces, 

and  the    Product   thereof.      [Zinc]     S.   Cowper-Coles, 
London.     U.S.  Pat.  701,298,  June  3,  1903. 

In  this  process  "  zinc  dust,"  or  pulverulent  zinc  containing 
not  less  than  8  per  cent,  of  zinc  oxide,  is  applied  to  the  iron 
or  other  metallic  surface,  and  is  submitted  to  heat  in  a 
clo.sed  chamber,  with  or  without  the  addition  of  a  sinall  per- 
centage of  carbon.  It  is  claimed  that  a  metallic  object  thus 
covered  with  z'nc  is  characterised  by  a  homogeneous  coating 
of  zinc,  having  a  physical  connection  with  the  metal 
beneath,  and  having  the  appearance  to  the  naked  eye  of  a 
delicate  silver-grey,  not  shiny  like  galvanised  articles,  and 
under  the  microscope  having  the  distinguishing  appearance 
of  homogeneous  particles  free  from  crystalline  structurt. 

— G.  H.  R. 

Zinc   or   other    Volatile    Metals  from   Ores   and  Mattes ; 

Process  of  Obtaining .      [Carbon  Monoxide   Gas.] 

J.  Armstrong,  London.    U.S.  Pat.  701,458,  June  3,  1902. 

Tre  ore  is  reluced  to  a  finely  divided  state,  mixed  with 
finely  divided  carbcm,  and  the  mixture  submitted  to  the 
requisite  heat  in  an  atmosphere  of  carbon  monoxide  in 
which  no  free  oxygeu  or  carbon  dioxide  is  present,  the 
\olatile  metal  being  distilled  off  still  surrounded  by  an 
atmosphere  of  carbon  monoxide.  The  vapours  are  passed 
through  a  bath  of  the  same  metal  in  a  liquid  state  at  a  little 
above  its  fusing  point,  whereby  the  metal  is  coudeased,  and 
any  neutral  gas  that  may  be  present,  such  as  carbon 
monoxide  or  nitrogen,  passes  through  the  bath  and  liquid 
metal  and  escapes,  and  the  less  volatile  metals  are  then 
tapped  off.— G.  H.  R. 

XII.-FATS.  OILS.  AND  SOAP. 

Jiosi7i ;  Determination  of ,  in  Fats,  Oils,  Soaps, 

Paraffin,  (J-c.     Holde  and  Marcusson. 

See  under  XXUI.,  page  930. 

English  Patents. 

Fats    and    the    like;     Process    and   Apparatus  for    the 

Recocery  of  .      C.   Kremer,  Wiesbaden,  Germany, 

and  R.  Schilling,  Homburg,  Germany.  Eng.  Pat. 
14,603,  July  17,  1901. 
The  water  containing  the  fat  is  poured  into  a  vessel 
communicating  with  another  vessel  or  vessels,  so  that  the 
fat  rises  to  the  surface  of  the  liquid  iu  the  first  vessel, 
whilst  the  water  is  drawn  off  downwards  into  the  other 
vessels. 

In  a  form  of  apparatus  claimed,  the  greasy  water  is 
delivered  through  a  side-tube  near  the  top  of  an  inner 
vessel,  and  the  aqueous  layer  passes  from  the  bottom 
into  an  outer  vessel,  in  which  it  rises  to  an  overflow 
channel  and  is  carried  off  through  an  exit  tube. — C.  A.  M, 

Sterilised   Salres,   Ointments,  and   the  like  ;    Method   and 

Apparatus  for  Producing  .     W.  Biichelen,   Berlin. 

Eng.  Pat.  13,571,  July  3,  1901. 

"  It  is  known  that  di>infectants  lose  almost  all  their 
germ-exterminating    properties   on  admixtu'e  with    oil   or 
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fat."  The  inventor  aceordinfjly  sterilises  his  salves, 
ointments,  &c.,  without  the  use  of  disinfectants,  by  merely 
heating  them  in  a  closed  vessel  to  a  hit;h  temperature.  The 
details  of  construction  of  this  vessel  are  given.  When 
sutBciently  sterilised  by  heatinfr,  the  salve  or  ointment  is 
forced  out  into  vessels  or  tubes. — L.  A. 

Soap,  Candles,  mid  lilic  Articles  of  liegjilnr  Form  ;  Machines 

for    Wrapping  .     J.  T.   Pedersin,  Woodside,  Xew 

"Vork  State,  U.S.A.     Eng.  Pat.  4984,  Feb.  27,  1902. 

'I"he  tablets  of  soap  or  other  articles  are  delivered  one  by 
one  on  to  a  moving  strip  of  paper,  which  is  then  conducted 
to  a  vertically  movable  platform,  where  folders  and  tuckers 
working  vertically  and  horizontally  wrap  the  paper  round 
the  soap  so  as  to  form  an  envelope. — C.  A.  JI. 

Cotton-Seed;    Process   of  Extracting   Oil  from  .     J. 

McFarlane  and  D.  C.  Reinohl,  Columbia,  U.S.A.     Eng. 
Pat.  6G34,  March  18,  19C2. 

TuE  cotton-seed  is  first  treated  with  a  solution  of  alkali  or 
of  alkali  and  saccharine  matter  until  the  kernels  are 
softened  and  separated  fiom  the  hulls.  The  kernels  are 
then  crushed  and  the  resulting  oil  treated  with  alkali  and 
sodium  chloride  and  washed  with  water. — C.  A.  M. 

Jjuliricavt ;    Process  for    Mamfticlnring  .      AV.    F. 

Downs,  Jersey  t  'ity.  New  Jersey,  U.S.A.     Eng.  J*at.  93 1 3, 
April  22,  1902. 

,Ske  U.S.  Pat.  697,996  ;  this  Journal,  1902,  712. 

— c.  A.  ,\r. 

United  States  Patent. 

Candle.     T.  J.  Garrigan,  Boston,  Mass.,  U.S.A. 
U.S.  Pat.  701,557,  June  3.  1902. 

A  GivKX  portion  of  the  wick  is  treated  with  a  mixture  of 
cement  and  asbestos,  which  hardens  when  heated,  so  that 
the  candle  is  automatically  extinguished  ai  that  point 
without  smouldering.— C.  A.  M. 

XIIL-PiaiENTS,  PAINTS;   KESINS, 
VAENISHES;   INDIA-EUBBER,  Etc. 

(yi.)— PIGMENTS,  PAINTS. 

United  States  Patents. 

Paint;  Process  of  Mahivy .     D.  J.  (jgilvie,  Cincinnati. 

U.S.  Pat.  701,308,  June  3,  1902. 


white,  which  may  be  in  a  pulp,  and  the  linseed  or  0I 
oil,  are  placed  in  a  suitable  vessel  and  superheated,  or  hi 
pressure  steam  is  injected,  until  a  temperature  of  35( 
4.')0_'=  F.  is  attained.  The  pigment  and  vehicle  are  t 
rapidly  and  perfectly  blended,  the  body  and  opacity  of 
zinc  white  are  improved,  and  the  product  is  rends 
quicker  drying. — M.  J.  S. 


Paint  ;  Insulatinrj .     L.  M.  liandolph,  Newark,  1 

Jersey.     U.S.  Pat.  701,392,  June  3,  1902. 

Varnish  residue,  the  sediment  left  in  tanks  in  which  van 
has  been  stored,  is  heated  to  about  .UIO'  F.  and  strai 
from  coarse  impurities.  Whilst  hot.  there  is  added  al 
2.'j  per  cent,  of  powdered  peat,  and  after  incorporation 
stirring,  the  mixture  is  thinned  to  a  suitable  consistence 
adding  naphtha  or  a  similar  solvent.  .Vrticles  coated  v 
this  composition  are  advantageously  baked  at  100° — 17.5" 
or  at  275*  if  the  object  is  to  produce  an  insulatins;  coat. 

— M.  .T.  S 

Piiinf.     C.   M.   Hall,  Niagara   F'alls.      U.S.    Pat.  701,; 
June  3,  1902. 

Iron,  alloyed  with  silicon,  or  with  silicon  and  titanii 
with  or  without  aluminium  or  manganese,  is  sufficiei 
brittle  to  be  pulverised  and  then  ground  with  oil  to  a  p» 
and  this  is  made  the  basis  of  the  claim.  The  alio' 
obtained  by  reducing  bauxite  with  carbon  in  an  elec 
furnace. — M.  J.  S. 


Paint^i  T.  L.  Lee,  Memphis,  Tennessee.    U.S.  Pat.  701,; 
June  3,  1902. 

A  MIXTURE  is  claimed  of  "  distilled  coal  tar  "  (the  reaid 
tar  left  after  the  crude  benzol  and  dead  oil  have  b 
distilled  off),  dead-oil,  refined  benzol,  and  Chickasaw  ocl 
for  producing  a  cheap,  durable,  and  etficient  paint 
heavy  structures,  such  as  bridges,  roofs,  and  he 
machinery.  The  Chickasaw  ochre  is  a  special  proil 
from  Arkansas.— M.  J.  S. 


(.e.)— RESINS,  VARNISHES. 

Resins ;    Solubility   of  some    Soft   .        C.    t  ofi 

Bull.  Soc.  Chim.,  1902,  27,  [H],  549— Sj.^.. 


Zinc  white  is  incorporated,  either  alone  or 
ments,  with   an  oily  vehicle,  without  grinc 

with  other 
ing.     The 

pig- 
zinc 

In  the  following  table,  A  indicates  the  percentage  of 
resin  left   undissolved  when    10   grms.   of  the    rosin  \ 

Oil  of  Turpen- 
tine, 

Alcohol     (95 
percent.). 

Amjl  Alcohol. 

Chloroform. 

Ether. 

g 

1.2 

G 

■B 
o 

< 

B 

1 

Dammar 

Completely!     A  27-24 

soluble.    1     H    fl2 

1      C  28-B5 

A  S2-04    '  Completply 
[     soluble. 

Completely      A  36'69 
soluble.         B   0"6 
C  16-80 

A  13-5 
C  12-45 

Completely 
soluble. 

Completely 
soluble. 

Completely 
soluble. 

A  54-4 

A   0-8 
B   2-95 
C    8*36 

Conmletelv 

Completely 

soluble 

at  boilinjP: 

teraporu- 

ture. 

A  77-08 
C  79-0 

Completely 

soluble, 

hot. 

Completely 
soluble. 

A  84-73 

A    1-24 
H    1-52 
C    2-7 

Conmletelv 

ConinW 

Mastic 

C  56-00    '     soluVile. 
Completelvl  Completely 

C  67-85    i     soluble.    !     sohibl. 

1                                    llOt. 

Completely,  Completelv      .V   O'.l 

solul 

jle. 

soluble. 

soluble. 

soluble,    1     i:  3-; 
hot.             »'  Pri' 

extracted  with  the  solvent  in  a  Soxhlet  apparatus  for  five 
hours  -,  B,  the  percentage  which  separated  from  the  solution 
on  cooling;  C,the  percentage  left  undissolved  when  10  grms. 
of  the  resin  were  boiled  with  50  c.c.  of  the  solvent  for 
an  hour  in  a  flask  with  inverted  condenser,  and  the 
residue  washed  with  a  further  100  c.c.  of  the  solvent. 

— M.  J.  S. 


ENGtisu  Patent. 

Covering  for  Floors,  Walls,  ffc.     G.  F^  Zschiedricb,  li- 
burg,  Germany.     Eng.  Pat.  23,589,  Dec.  14,  1901. 

Peat,  or  other  suitable  fibrous  materi,al,  after  I'f 
disintegrated  to  separate  the  fibres,  is  impregnated  "> 
linseed  oil,  linseed  oil  varnish,  india-rubber,  &c.     The  'f' 
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ji.daced  is  put  into  a  machine,  such  as  is  used  in  making 
Jl-boards,  and  is  formed  into  boards  or  lengths.  These 
Jy  be  subsequently  treated  as  in  the  final  processes 
dpioved  in  linoleum  manufacturing,  or  a  wearing  facing 
Jy  be  provided  by  attaching  to  them,  by  means  of 
'lioutchouc-like  glue,"  a  veneer  of  wood,  leather,  or  mill- 
^rd.  The  product  possesses,  it  is  stated,  greater  strength 
111  elasticity  than  linoleum. — K.  B. 

United  States  Patent. 

jClricaUij-insulatiny  and  Waterproofing  Materials. 
I'".  Greening,  Plumstead,  Kent.  U..S.  Pat.  701,713,  June  3, 
90i. 

Jthkacene    is    melted    and    mixed    with    a   carbonate, 

.  h   MS  that  &f  barium,  to  neutralise  its   acid   and  remove 

unties.      The  liquor  is   separated    from    the   deposited 

^  il    matter,   and    thin    incorporated,   at    a    temperature 

I  exceeding  •Jl.j°  C,  with  a  copal  resin,  I'.t.,  animo  or 
eui,  continuing  the  heat  until  the  whole  ceases  to  boil. 
l]v  rather  soft  and  flexible  material  be  required,  equal 
j'ts  of  anthracene  and   resin  are  taken ;  if  it  is   required 

-"ft,  some  nou-drving  oil  like  shale  or  crude   castor,  is 

in  the  necessary  proportion  ;  but  if  the  substance   is 

1  ird  and  rigid,  six  parts  of  resin  are  mixed  with  one 

hydrocarbon.     The  composition  can  be  cast  into  any 

1   shape,   or  dissolved  in   a  volatile  liquid  so   as  to 

■   a   varnish.      It    may   also    be    melted   and    some 

_•  oil  added.     See  Eng.  Pat.  8575,  190U. — F.  H.  L. 

(C.)— IXDIA-RUBBEK,  &c 

Asphalt um  ;    The  Employment  of in  Rubber 

'amifacture.     Uummi-Zeit.,  l'J02,"l6,  [37],  694—693. 

I:  many  manufactured  articles,  the  addition  to  india- 
n.ier  of  a  small  proportion,  not  exceeding  10  per  cent.,  of 
a:  laltam,  is  admissible.     Asphaltuin  being  a  very  variable 

II  _'riul,  it  is  necessary  to  select  the  most  suitable  variety. 
1"  melting  point  should  not  be  below  100  ,  and  for  niost 
!'  loses  the  higher  the  better.     For  goloshes  an  asphaltum 

iv  melting  point  can  be  used.  The  best  asphalt  has 
ijr.  of  1'05.  The  commoner  impurities  are  granular 
iLii  carbonate,  clay,  anil  sand.  As  the  pure  bitumen 
ittle  when  cold,  it  is  usual  to  mix  it  whilst  fluid  with 
I  a  vegetable  or  mineral  oil,  or  a  tar-oil,  in  such 
rtions  as  to  form  a  dough. — M.  J.  S. 

Enclisu  Patent. 

^  liims  \_India-rubber  Solution,   iyc.]  ;   Storing  or  Dis- 

'-ir(je  cf  Inflammable  and  Volatile .    R.  P.  Strachan 

d  J.  K.  Robertson.     Eng.  Pat.  10,190,  1901. 
See  under  I.,  page  904. 

^■-TANNINa;   LEATHER.  GLUE,  SIZE. 

me]  Lcathi-r  ;  Examination  of ,  for   Industrial 

irposes.  H.  Boulanger.  Bull,  de  la  Soc.  d'Encourage- 
nt  pour  rind.  Xat.,  May  31,  1902,620—047.  (Com- 
rc  this  Journal,  1',I02,  783.) 

iNu.^Tiojj  of  the  previous  work  on  the  tensile  strength 
fuer,  the  material  in  this  case  being  chromed  ox-hide 
by  the  three  bath  process,  uncurried,  but  treated  with 
-'):il  soap.  As  before,  the  paper  is  illustrated  and  the 
<  of  very  many  mechanical  tests  are  shown  in  a  series 
Ics  and  curve  diagrams. 

omplete  hide   was   parcelled  out   symmetrically  into 
thirty  strips  of  suitable  shape  for  the  testing  machine 
iiu  following  factors  determined. 
)  Breaking  load  of  each  strip  in  kilos. 
'  Permanent  elongation  produced  by  a  total  load  of 
,ilos. 

liradual  elongation  up  to  the  point  of  rupture. 

I-  strongest  strips  were  obtained  from  the  middle  of  the 

near  the  belly,  where   the  resistance  to  rupture  was 

1,000  kilos.,  whilst  across   the  neck  it   falls  to  400 

The    elongation,  on  an  average,  was  double  that 

i  in  the  case  of  vegetable-fanned  leather  (chestnut), 


the  actual  breaking  strength,  calculated  for  a  total  mean 
extension  of  38  per  cent,  and  a  mean  resistance  of  3  kilos, 
per  square  millimetre  being  0-57  kilogram-metre  and  the 
average  modulus  of  elasticity  (loaded  to  400  kilos.)  being  16. 

A  similar  series  of  tests  were  made  on  various  kinds  of 
joints  for  belts,  on  straps,  and  on  the  resistance  of  chrome 
leather  to  direct  tearing  across  the  fibres.  As  regards 
joints,  it  appears  that  a  simple  glue  joint  is  the 'most 
effective  amongst  eased  lap-joints,  as  the  more  the  leather 
is  pierced  for  rivets  or  sewing  of  any  kind,  the  weaker  the 
joint  becomes. 

The  author  concludes  as  a  general  result,  that  chrome 
leather  has  a  lower  tensile  strength  than  vegetable-tanned 
leather  and  a  considerably  greater  co-etficieut  of  extension. 

-R.  L.  J. 

English  Patent. 

Tanning,  Tawing,  and  li/ie  Processes  ;  Apparatus  fur  use 

'"   •       F.   L.  Demantke,     Ivry-la-Bataille,   and    L. 

Salentey,   Louviers,  France.     Eng.  Pat,  12,539,  June   I'l 
1901. 

Vats  or  pits  are  arranged,  preferably  iu  pairs,  one  at  a 
lower  level  than  the  other  and  cnmmunicatino-  with  each 
other  by  pipes  extending  from  one  double  bottom  to  the 
upper  level  of  the  following  vat.  Each  of  the  vats  is  pro- 
vided with  a  rotary  frame  with  four  arms  carrying  hooks 
from  which  the  hides  are  suspended,  these  rotary  frame* 
receiving  an  alternating  circular  movement  obtained  by 
suitable  worm  gearing,  which  is  caused  to  alternate  by 
pulleys  and  belt-forks  actuated  by  a  rack  moving  alternately 
in  opposite  directions. — J.  F.  B. 


XV.-MANUEES,  Etc. 

Thomas  Slag ;  Determination  of  Total  Phosphoric  Acid 
in .     G.  Aschman. 

See  under  XXIII.,  page  929. 


XVL-SUaAR.  STAECH,  aUM.  Etc. 

Centrifugal  Syrups  ;  Purification  and  Filtration  of , 

for   Returning.     B.    Mittelmau.      Bull,  de   1' Assoc,    des 
Chim.  de  Sucr.  et  de  Dist.,  1902, 19,  [11],  1316—1320. 

Attentio.n  has  already  been  drawn  by  Andrlik  (this 
Journal,  1902,  713)  to  the  improvement  of  drainage  syrups 
of  the  first  jet  by  filtration  combined  with  sulphiting  and 
crystallisation  iu  motion,  at  present  much  used  in  Bohemia. 
The  purification  effected  by  filtering  off  suspended  matters 
is  improved  when  combined  with  the  removal  of  most  of 
the  soluble  matters,  a  result  easily  and  cheaply  arrived  at 
by  the  author,  and  with  rapid  suppression  of  most  of  the 
molasses. 

The  diffusion  juices  are  sulphited  for  some  minutes  at 
the  ordinary  temperature,  2  to  2i  per  cent,  of  lime  per  100 
of  beetroots  added,  and  then  sent  to  the  heaters  to  be  heated 
to  75°  C.  This  slight  sulphiting  of  the  juice  is  to  destroy 
any  tendency  to  ulterior  fermentation.  The  rich  drainage 
syrups  of  the  first  jet,  carefully  separated,  of  a  purity  of  70 
and  over,  are  returned  in  their  entirety  to  the  first  carbon- 
ating  at  the  moment  of  liming,  after  having  been  sulphited 
and  filtered.  They  may  be  returned  to  the  second  carboa- 
ating,  but  the  result  is  not  so  good.  Carbonating  is  arrested 
when  the  alkalinity  reaches  1 — 1-2  grms.  of  lime  per  litre. 

To  sulphite  the  drainage  syrups,  they  are  brought  to 
30^  B.,  heated  to  about  75'^  C.,  and  sulphited  until  freely 
acid.  There  is  a  notable  decolorisation  and  great  dimi- 
nution of  viscosity.  To  maintain  the  improvement  in 
colour,  which  would  be  destroyed  later  by  contact  with 
lime  in  the  diffusion  juice,  the  colouring  matters,  decom- 
posed by  the  sulphurous  acid,  are  fixed  by  a  few  kilos,  of 
char  in  impalpable  powder,  added  before  or  after  sulphiting. 
They  are  fixed  more  advantageously  by  hydrosulphitino 
with  the  aid  of  zinc  powder  or  tin  paste. 

The  juice  when  carbonated  is  sent  to  the  filter  presses, 
thon  to  the  mechanical  filters  and  to  the  saturation  heaters. 
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where  it  receives  \  per  cent,  of  lime  per  100  of  beetroots. 
Heated  to  boiling  it  is  saturated  to  complete  elimination  of 
lime  heated  again  to  lilO"  C,  and  filteied  twice.  The  juice 
has  an  alkalinity  of  0'2  due  to  potash,  soda,  and  ammonia, 
it  is  sent  to  be  evaporated. 

The  svrups  (liquors)  may  be  sulphited  alkaline  or 
acid. 

In  alkali  sulphiting,  it  is  advantageous  to  take  the 
syrup  between  the  second  and  third  body  of  the  multiple 
effect,  or  between  the  third  and  fourth,  at  a  density  not 
higher  than  18°  H.,  in  order  to  allow  the  sulphurous  acid  to 
esert  its  full  energy  on  the  colouring  and  viscous  matters. 
It  is  known  that  sugar  has  a  solvent  power  on  organic  and 
other  matters  set  at  liberty  by  sulphurous  acid,  hut  if  the 
sugar  is  combined  -with  an  alkaline  earth,  the  dissolving 
action  is  destroyed  and  purification  is  complete.  There  is 
a  supplementary  physical  action  powerfully  increasing  the 
decolorisation  in  the  fact  that  the  precipitate  tends  to 
retain  colouring  matter  as  a  lake.  If  the  alkalinity  does 
not  reach  0-8  per  litre,  a  little  milk  of  lime,  or,  better  still, 
baryta  is  added,  and  the  liquor  sulphited  to  0' 2  of  lime  per 
litre.  The  sulphite  of  lime  formed  being  insoluble,  the 
liquor  is  he.ated  to  9li" — 95"  C,  filtered  at  a  low  pressure,  and 
returned  to  the  last  body  of  the  effect  to  be  concentrated 
to  28°— 30'  B. 

Acid  sulphiting  is  preceded  by  a  preliminary  sulphiting 
to  feeble  alkalinity,  and  filtering.  The  syrup  is  cooled  to 
40°  C, and  sas  injected  until  there  is  u-3 — 1-0  grm.  of  free 
SO.,  per  litre.  Then,  or  before  sulphiting,  char  is  added, 
and  after  mixing  for  a  quarter  of  an  hour,  the  liquor  is 
made  alkaline  with  milk  of  baryta  or  caustic  soda,  heated 
to  95°  C,  and  filtered  ready  for  boiling. 

Instead  of  adding  char,  the  syrups  may  be  treated  with 
zinc  powder  or  tin  paste.  It  is  not  necessary  to  add  alkali, 
the  hydrosulphurous  acid  being  very  unstable,  and  being 
set  free  during  heatiug  and  boiling.  The  massecuite  is 
neutral  or  even  slightly  alkaline.  The  acidity  due  to 
sulphurous  acid  should  not  exceed  1-2  grms.  per  litre. 
700  grms.  of  zinc  powder  or  250  grms.  of  tm  paste  suffice 
for  25  hectolitres  of  syrup.  The  liquid  is  mixed  for 
?0  minutes,  heated  to  90°  C,  and  filtered.  The  increase  in 
purity  and  saline  quotient  is  indicated  in  decrease  of 
viscositv  and  in  abundant  crystallisation,  reducing  the 
molasses  to  1   5  per  cent,  on  the  beetroots. — L.  J.  de  W. 

-Si/rups ;    Filtration   of  .      K.    Andrlik,   V.    Stanek, 

B.  Mysik,  aud   F.  Zdvihal.      Zeit*.   Zuckerind.  Bohmen, 
1902,  26,  [9].  501—526.     (See  this  Journal,  1U02,  713.) 

Tnii  results  of  the  analysis  of  samples  from  the  sugar 
factory  of  Ouzic  showed  that  the  beetroots  worked  up 
■were  of  hisih  sugar  content  and  gave  a  diffusion  juice  of 
90-9  apparent  purity.  The  liquors  were  also  very  pure 
and  bright,  and  the  average  purity  94-3.  The  sugar 
•obtained  was  pale,  of  uniform  grain,  and  faultless.  The 
average  yield  amounted  to  83  "07  per  cent,  of  "  89 '5  per  cent, 
rendement."  By  direct  trial  0-005  per  cent,  of  scum  was 
taken  up  in  filtering  the  liquor.  The  filtration  of  the  syrup 
increased  the  purity  by  only  about  0-08  per  cent.  The 
working  of  the  method  indicated  an  increased  yield  of 
about  three  percent.,  and  five  per  cent.  Avhen  the  syrup 
was  diluted  to  about  60°  Balling  and  sulphited  to 
neutralitv.  The  sulphiting  in  the  heat  effected  a  distinct 
decolorisation  and  diminution  of  viscosity,  and  contributed 
therefore  to  a  quicker  crystallisation.  A  greater  dilution  of 
the  synip  facilit;itcd  liltiation  and  the  formation  of  regular 
grain,  but  the  cost  of  evaporation  was  thereby  increased. 
Dilution  to  52  Balling,  as  proposed  by  Kger,  increased  the 
yield  by  onlv  0  09  percent.;  it  is  questionable,  therefore, 
whether  the  outlay  is  covered. 

The  expenses  due  to  the  introduction  of  the  mere 
filtration  of  the  syrups,  with  a  daily  working  up  of  4,000 — 
7,000  quintals  of  beetroots  amount  to  6,(140  krones,  when  the 
liquor  also  is  filtered  to  11,320  kroncs  ;  but  it  is  scarcely 
to  be  assumed  that  mere  filtration  without  sulphiting 
and  crystallisation  in  motion  could  lead  to  such  favourable 
results.  That  Eger  found  only  1'2  per  cent,  of  molasses 
on  the  beetroots  is  to  be  explained,  not  only  by  the  small 
quantity  of  non-sugar  in  the  juice,  but  also  by  the  metlod 
of  working. 


In  the  Moeovic  factory  the  beet  was  of  good  quality,  a 
the  average  purity  of  the  diffusion  juice  was  89-9.  1 
liquors  were  very  pure  and  clear,  and  of  93 — 94  purity.  1 
massecuites  were  uncommonly  pale  and  short  in  consequei 
of  the  thorough  purification  of  the  juice  and  its  evaporati 
at  a  low  pressure  and  in  a  short  time.  They  gave  81' 
per  cen'.  first  product  of  a  rendement  of  89- 4. 
filtration  of  the  green  syrups  diluted  to  38 '  B.  (=  ' 
Balling),  0-038  percent,  of  suspended  impurities  wi 
removed.  Although  the  chemical  purity  was  not  market 
increased,  the  syrups  were  improved  in  physical  qualiti 
The  crystallisability  was  remarkable.  The  massecuit 
filtered,  gave  after  two  or  three  days'  stirring  an  avera 
of  46-9  per  cent,  second  product  of  87  net.  The  syi 
from  the  third  product,  had  a  purity  of  64 — 66. 

The  third  syrups  were,  after  osmosis,  stirred  10  days  a 
gave  14  percent  of  sugar  and  molasses  which,  at  4'2° 
polarised  48 — 49.  The  quantity  of  the  third  massecii 
was  1-36  per  cent,  on  the  beetroots.  The  cost  of  t 
filtration  of  the  syrups  with  a  daily  work  of  5,000  quint; 
of  beets  with  two  filters,  amounted  to  about  4,110  kroii 
To  obtain  clear  filtrates,  Mans  recommends  a  special  ki 
of  cotton  cloth  described  by  him.  He  is  of  the  opinion  tl 
small  vacuum  pans  (40 — 50  quintals  =  4 — 5  tons)  g 
massecuites  of  greater  crvstallising  power  than  larger  one 

— 1>.  JideW 

Sugar  ;   Crystallisation  with    Motion  in   the   Maiivfacl\ 

of .     O.    Limpricht  aud  Ma^ch.  Akt.  Gesell.  voi 

Forstreutcr,  Oschetsleben.     Ger.   Pat.   129,376,  July 
1901. 

.Solutions,  principallv  the  after-products  in  the  manufactr 
of  sugar,  are  crystallised  under  motion  by  drawing  the  m; 
to  be  crystallised  from  a  vessel  by  means  of  a  pump,  a 
discharging  it  over  distributing  plates  situated  in  the  sa 
vessel.  In  this  way  a  vigorous  movement  is  imparted 
the  mass,  causing  an  increase  of  the  size  of  the  cryst 
present  therein.— J.  F.  B. 

FaENca  Patents. 

Sugar    Juices;     Evaporation    in    Vacuum    Pans   icill 
Fonnation    of  Fine    Grains.      W.    Greiner,    Brunsiv 
Fr.  Pat.  127,"561,  Oct.  12,  1898. 
In  this  process  the  liquid  is  kept  circulating  without 
use  of  mechanical  arrangements.     The  steam  heating  p 
are  divided  into  two   sets,  those  near  the  periphery  oi 
pan   being   only   heated   to    a    slight    degree,  whilst 
central  ones  are   heated  as  strongly  as  possible  ;    in  • 
way  the  circulation  of  the  liquid  is  kept  up. — T.  H.  P. 

Froth    Hemover^   applicable    to    Carhonatlon    Appa 
de  Smet.     Addition  to  Fr.  Pat.  291,019,  Oct.  29,  1 

In"  this  apparatus,  a  horizontal  steam-jet  is  separate^! 
narrow  annular  space  from  a  receptacle  containing 
which  is  hence  drawn  along  by  the  jet ;  the  latter  is  i 
directed  on  to  the  frothy  li(piid  as  long  as  is  reqtf 
The  steam  is  then  cut  off  and  the  fat  remaining  iB' 
receptacle  left  until  wanted.  (See  also  Fr.  Pat.  291i 
July  20,  1899.)— T.  H.  P. 

Diffusion  ,-  Apparatus  for  Continuous  and  Automatic  ••• 
G.  Boutellier.  Addition  to  F'r.  Pat.  310,190,  Nov  5, 
1901. 

MoDiFiiiD  extraction  apparatus,  by  means  of  whiclw 
marc  and  the  juice,  which  travel  simultaneously  in  oppi« 
directions,  are  removed  automatically,  the  former  wt  it 
is  exhatisted  of  its  sugar,  and  the  latter  when  it  i» 
attained  its  maximum  density. — T.  11.  P. 


'Ippara . 


^Tolasses  and  Sugar  Juices ;  Piirifi/ing  .     .T.  SitLi% 

Paris.     Addendum  to  Fr.  Pat.  "313,395,  Xov.   25,   '!• 
(See  this  Journal,  1902,  629.) 

Tiiii  process  for  separating  the  salts  from  molassiOf 
precipitation  aud  treatment  with  tartaric  acid,  isextenc  '• 
the  refining  of  saccharine  juices  and  syrups,  and  it  is  tol 
that  no  inversion  results  from  this  treatmeut. — J .  F.  B 
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irupsand  ^fo!asscs  ;  Purification  of .     M.  Kowalski 

and  8.  Kazakowski.     Fr.  I'at.  31.5, 737,  Nov.  8,  1901. 

NTKiFVGAi.  or  other  drainage  syrups  or  molasses  at 
i  — 6u'  B.  are  treated  with  2 — .")  per  cent,  of  phenol  or  its 
rivatives  or  other  hydroxy  derivatives  of  benzene,  agitated 
rren  ith  and  treated  with  acids,  preferably  sulphurous  acid  at 
,  luperature  of  4 o" — 55°  C,  until  decolorisatiou  is  sufficient 
'h'lut  taking  account  of  the  acid  reaction  produced  under 
ese  conditions.  The  phenol  is  then  removed  inconvenient 
;iarators,   milk-separators   for   example,  and  is  found   to 

Inlain  most  of  the  non-sugars  of  the  syrups.  More 
eiiol    is   reciuired   in   proportion   to  the  impurity    of  the 

'nips.  80  per  cent,  of  the  non-sugars  arc  thus  removed, 
I  the  phenolised  syrups  are  protected  from  inversion. 
r  phenol  is  regenerated  by  distillation  with  steam  or  by 
iiversion  into  phenolates. —  L.  J.  de  W. 

/  'roo'    Wiisher  and     Stoiirr.       La    .Sic.    Anonyme    des 
taWissements     Alfred    Maguin.        Vr.    Pat.     314,317, 
-ept.  18,  1901. 

I  iROOTs  or  other  roots  used  in  sugar  works  or  distilleries 

uire,   before    they   are   cut    up,    to  he   subjected   to   a 

•ough  washing  to  free  them  from  earth  and  stones  or 

..T  hard  bodies  adhering  to  them  after  they  are  gathered. 

e  washers  usually  employed  do  not  completely  lulfil  the 

.;ct  desired,  inasmuch   as  the  movement  communicated 

fhe  '.vater  consists  merely  of  a  sort  of  dabbling  motion, 

.  I  does  not  cause  a  regular  and  continuous   circulation 

■  i'  water,  which  alono   would  secure  the  separation  of 

'leavy  matters.     By   the   arrangement   now  described, 

'L'Ctroots  are  thrown   into  a   mass  of  water  having  a 

^  ascending  current ;  they  descend  some  distance,  and 

being  of  a  density  almost  equivalent  to  that  of  water, 

\ith  the  current,  while  the  heavier  foreign  bodies  fall 

ii;h  a  grating  to   the  bottom   of  the  recipient,  whence 

may  be  removed  from  time  to  time. — L.  J.  de  W. 

.  'rnot    Juices  ;     Processen     of     Purification     of    . 

.1.  N.  Lehmkuhl.     Fr.  Pat.  ;il5,683,  Nov.  f>,  1901. 

K  vLLY  a  quantity  of  lime  is  used  for  this,  equal  to 
-!    kilos,   per  100  kilos,  of  beetroots,  not  that  such  a 

]iroportion   of  lime  is   necessary  for  the  purification 

flv  so-called,  but  solely  becau^'e  the  filtration  of 
•  to  which   a    small  quantity  only  of  lime  is  added  is 

red  impossible  by  the  formation  of  viscous  impurities 
the    albuminoid   matters    which    have   remained   in 

use  of  sulphate  of  alumina  is  also   attended   with 
.  .lutages. 

new  process  of  purification  of  beetroot  juices  is  to 
ilate  the  albuminous  matters  previous  to  the  addition 
'■  by  heating  to  about  9o'  ('.  for  one  minute,  adding 
\'1  kilos,  of  lime  per  100  of  beetroots,  and 
lating  and  filtering.  Heating  to  70  or  7.)^  is  not 
rnt  for  preeipitatiou.  The  scums  thus  obtained  are 
)■  filtered.— L.  J.  de  W. 

for    Beet    Slices    tviih     Re-pressing    Arrangement. 
A.  Neumann.     Fr.  Pat.  316,396,  Nov.  30,  1901. 

lieet-slice  press   a  re-pressing  arrangement  is  applied, 

purpose  of  increasing  its  yield.     Thus,  the  mass  of 

broken  up  by  the   screw  is   compressed  and  pushed 

lefinite  intervals  of  time.     A  special   form   of   such 

^tment  is  also  claimed. — T.  H.  P. 

I    Sugars ;  yeiv  Process  for  Purifying,  Bleaching^  and 

iinimi  .     L.    M.    l.afontaine.     i'r.    Pat.   314,580, 

[It.  30,  1901. 

ID  or  employing  energetic  reducing  products  directly 
;he  liquid  juices  and  syrups,  and  thereby  trans- 
.,'  a  great  quantity  of  crj'stallisable  sugar  into  glucose, 
ihor  proposes  to  apply  them  to  the  massecuite  after 
iisatioQ,  when  the  molasses  with  its  salts  and  colouring 
1 ..  clothing  the  crystals  may  be  easily  removed. 
■  reducing  agents  useii  are  sulphurous  anhydride  and 
ivative;  in  a  liquid  state,  or  bisulphites,  and  for 
'•■ng  the  massecuite,  oxygenated  water  or  vapour. 
larts    by    volume    of    liquid    sulphurous    acid    are 


I   diluted  with  100  parts   of  water  and   4   litres  of  this  liquid 
added   at   intervals  of  five   minutes  to  100  kilos,  of  masse- 
\  cuite,   previously  diluted  with  molasses   from  a  preceding 
\  operation.     The  mass  is  mixed  to  ensure  complete  impreg- 
nation with  the  acid,  and  then  allowed   to  rest  for  an  hour 
I  and  centrifugalised.    When  the  greater  part  of  the  molasses 
[   has  been  separated,  -i  litres  of  the  solution  of  sulphurous 
acid  are  added   by  an   atomiser  Jet  to  attack  any  colouring 
matter  that  may  have  escaped  action  and  be  still  adhering 
to  the  crystals.     By  means   of  a  perforated  tube  depending 
into  the  centrifugal  machine,  a  mixture  of  dry  sleam   and 
oxj-genated  water   (6-vol.   strength!  is  injected  to  remove 
the  traces  of  sulphurous  acid  not  removed  with  the  molasses. 
-Vfter  five   minutes   of  this  treatment  the  crystals  become 
remarkably  white    and   completely   transparent,  indicating 
their  purity. — L.  J.  de  \V. 

Sugar  Cane,   Sorghum,  and  other   Plants;   K.rtraclion   of 

Sugar  fru-n  the  .     11.    Geerligs  and   U.    Hamakers. 

Fr.  Pat.  315,177,  Oct.  19,  1901. 

TuK  process  consists  in  the  systematic  exhaustion  of  pressed 
bagasse  in  a  series  of  closed  vessels,  heated  with  steam 
coils,  by  gradually  weaker  juice  and  finally  with  water. 
The  process  has  nothing  in  ccinmon  with  diffusion,  as  that 
method  cannot  work  without  a  considerable  dilution  of  the 
juice. — L.  J.  de  \V. 

Depulping  Siere  for  the  Clarification  of  Liquids  [Sugar 
.fuices]  containing  Solid  Matters  in  Suspension.  B. 
Fourcy.     Fr.  Pat.  315,'J96,  Oct.  24,  1901. 

The  apparatus  for  removing  entrained  pulp  from  sugar 
juices  or  other  liquids  consists  of  a  series  of  perforated 
tubes,  closed  at  their  upper  extremities,  and  branched  at 
the  lower  extremity  from  the  supply  pipe,  each  tube  being 
surrounded  b}-  a  sieve  drum  of  perforated  sheet  metal,  and 
the  whole  enclosed  in  a  cylindrical  envelope  as  receiver, 
with  an  easily  removable  cover. — L.  J.  de  W. 

Crude  Sugar  Juices;  Defecation  of .     M.  Kowalski 

and  .S.  Kozakowski.     Fr.  Pat.  316,039,  Nov.  18,  1901. 

Diffusion  is  carried  out  in  the  presence  of  the  ammoniacal 
liquors  obtained  during  the  manufacture,  after  which  siich 
of  the  non-saccharine  matters  as  are  precipitable  in  the  cold 
are  removed  by  the  addition  of  the  proper  quantity  of  lime, 
this  being  previously  determined  on  a  small  amount  of  the 
juice.  The  juice  is  then  defecated  hot  in  presence  of 
rather  more  than  the  amount  of  lime  necessary  to  precipi- 
tate the  non-saccharine  matter. — T.  H.  P. 

Carbonalion,  Sulphitalion,  &;c. ;   Vessels  for . 

B.  Joly.     Fr.  Pat.  316,054,  Nov.  19",  1901. 

Appar.itis  is  described  for  producing  an  intimate  mixture 
of  liquids  with  lime  or  other  matter  in  suspension,  and  for 
breaking  up  such  a  mixture  and  keeping  it  in  continual 
movement  while  subjected  to  the  action  of  a  gas  such  as 
carbon  dioxide. — T.  H.  P. 

Sacchiirine  Juices  ;   Treatment   of ,  with  Sulphurous 

Acid.     J.  M.   Lehmkuhl.      Fr.   Pat.  316,289,  Nov.  27, 
1901. 

In  order  to  avoid  the  loss  of  time  required  for  the  titration 
of  the  acidity  of  the  juice  during  the  treatment  with  sul- 
phurous acid,  the  exact  weight  of  sulphurous  acid  required 
by  the  juice  is  calculated  once  for  all  and  the  total  quantity 
so  found  is  added  all  at  once,  either  in  the  gaseous  state  or 
in  solution  by  the  aid  of  a  suitable  meter. — J.  F.  B. 

Elevator  Buckets  ;  Openwork .     C.  J.  Baudet. 

Fr.  Pat.  316,324,  Dec.  4,  1901. 

Elevator  or  transporter  buckets  with  large  open  spaces, 
especialh'  suitable  for  the  conveyance  of  substances  from 
which  liquid  is  required  to  be  drained,  such  as  diffusion 
chips  or  pulps,  are  constructed  of  bars  of  half-round  iron 
so  as  to  form  a  grating  of  the  shape  of  a  bucket,  through 
which  the  liquid  can  drain  with  greater  ease  than  in  the 
case  of  an  ordinary  perforated  iron  bucket. — J.  F.  B. 
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Sugar  Cubes  and  the  like  ;  Process  for  Removing  the  Dust 

from  the  Faces  of .     F.  Scheihler.     Fr.  Pat.  .(16,500, 

Deo.  4,  1901. 
The  process  for  removing;  the  siifcar  dust  from  the  faces  of 
cubes,  &«.,  cut  from  blocks  or  sticks,  consists  in   suitably 
moisteniuf;  the  cut  faces  in  order  to  melt  the  powder   and 
then  lettint;  them  dry. — J.  F.  B. 

United  Statk.s  P.vtext. 

Sugar ;    Apparatus  for    Pari/iiig    — »-.      6.    DesauUes, 

Friincc.  U.S.  Pat.  7oi,G87,  June  :i,  1902. 
M()r,ASSK.s  is  separated  from  raw  sugar,  syrup  from  masse- 
cuite,  or  mother-liquors  from  crystals  generally,  by  suction. 
The  apparatus  comprises  a  shallow  vacuum  pan,  rotating  on 
a  fixed,  hollow,  central  column  ;  and  having  on  its  upper 
surface,  near  the  rim,  a  circular  channel,  the  latter  provided 
with  a  flat  perforated  bottom,  and  so  communicating  with 
the  interior  of  the  pan.  The  channel  is  open  to  the  air 
above,  and  over  it  is  arranged  a  fixed  feed-hopper  which 
distributes  the  raw  sugar.  <.te.,  in  a  layerjover  the  perforated 
floor  of  the  channel,  as  the  pan  r-otates.  Attached  to  the  rear 
of  the  hopper  is  a  curved  scraper,  reaching  close  down  to  the 
perforated  surface,  and  so  arranged  that  the  sugar,  having 
travelled  round  the  circle  with  the  pan,  is  banked  up  and 
so  brought  within  reach  of  a  screw  con\eyer  and  removed 
to  a  receiver  placed  alongside  the  apparatus. — H.  T.  P. 

XVII.-BREWING,  WINES,  SPIRITS,  Etc. 

Yeast  Washing   by   the   Ordiiinn/  Method  and  bij  Leviga- 
tion.    —Luff.    Zeits.  Ges.  Brauw.,  25,  [23],34(;— 348. 

Washing  in  the  ordinary  manner,  for  .30  hours,  the  water 
being  renewed  four  times  and  kept  cool  by  floating  ice,  gave 
the  following  results  :  — 

The  greater  portion  of  the  glutin  bodies  are  removed,  and 
the  colour  of  the  yeast  is  lightened.  A  considerable 
diminution  is  effected  in  the  relative  proportion  of  dead 
cells.  I.e.,  one  to  31  instead  of  one  to  1:;.  The  percentage 
of  ash  is  increased  by  the  absorption  of  mineral  matters 
from  the  water.  Thus,  om.'  grm.  of  dry  yeast  distributed 
in  500  cc.  of  water  gave  -7  cells  per  unit  of  the  counting 
chamber,  before  washing,  but  only  19  cells  after  washing. 
tn  the  former  case,  the  ash  content  was  8 '35  per  cent.,  bnt 
was  increased,  by  washing,  to  8*72  percent.  The  percent- 
age of  bacteria  was  diminished,  but  not  entirely  suppressed. 
When  soft  water  was  used  for  washing,  the  above- 
mentioned  absorption  of  mimr.al  matter  did  not  occur,  and 
experiments  ha\  e  shown  that  the  employment  of  such  water 
leads  to  the  gradual  degeneration  of  the  yeast. 

In  washing  by  levigation  with  the  Hagenmueller  appa- 
ratus, the  flow  of  water  should  be  regulated  so  as  to  cause 
a  small  cloud  of  yeast  cells  to  appear  in  the  centre  of  the 
upper  surface  of  the  water,  the  cells  then  travelling  towards 
the  periphery  with  an  undulating  motion.  The  results 
obtained  by  an  hour's  treatment  in  this  machine  are  com- 
parable with  those  furnished  by  30  hours'  washing,  except 
that  the  colour  of  the  yeast  is  better  and  [laler.  The  yeast 
is  not  weakened  in  the  least  by  levigation  for  an  hour,  but 
if  the  operation  be  prolonged,  the  commencement  of  fer- 
mentation may  be  retarded.  When  w.ishing  is  a  regular 
practice,  however,  the  time  may  be  farther  shortened,  the 
yeast  being  already  lighter  in  colour. 

The  loss  of  yeast  in  the  washing  process  is  about  10  per 
cent,  of  the  initial  quantity  taken.  The  extraction  of  hop 
resins  by  the  levigation  method  does  not,  so  far  as  small 
experiments  have  shown,  injure  the  keeping  properties  of 
the  yeast,  or  render  it  an  easier  prey  to  bacterial  infection. 
When  the  levigated  yeast  cannot  be  immediately  used  for 
pitching,  it  should  be  pressed  and  stored  in  a  cool  place, 
but  it  is  preferable  to  postpone  levigation  until  just  before 
pitching,  up  to  which  time  the  yeast  may  be  kept  in  water, 
though  not  longer  than  48  hours. — 0.  S. 

Grape  Musis;    Bouquet   of  Wines  obtained  by  the   Fer- 

mentation   of  Sterile   .       A.  Rosenstiebl.     Comptes 

Eend.,  1902, 134,  [23],  1378—1380. 

The  author  has  been   engaged  in   studying  each   year  the 
action  of  yeasts  of  diverse  origins  on  the  same  grape  must, 


and  the  action  of  a  single  yeast  upon  musts  from  various 
vine  stocks. 

From  previous  experiments  it  was  concluded  that  various 
yeasts  in  the  same  must  developed  the  same  bouquet  in 
varying  intensities,  i.e.,  that  the  nature  of  the  bouquet 
depended  upon  the  vine-stock  and  its  intensity  upon  the 
yeast.  Further  experiments  on  the  large  scale,  in  which 
two  portions  of  the  same  must  (Beaujolais)  were  fermented 
with  two  different  yeasts  (Pinot  and  Gamay),  have  shown 
that  the  yeast  does  introduce  a  little  of  its  original  bouquet 
to  the  wine.  In  both  cases  a  bouquet  was  imparted  to  the 
wine,  which  was  preserved  far  better  in  bottle  than  in  cask, 
but  in  the  case  of  the  Pinot  yeast  the  result  was  a  wine  of 
rather  a  hybrid  nature. 

The  author  concludes  that  some  yeasts  do  not  confine 
themselves  simply  to  fermenting  the  sugar,  but  act  also 
upon  an  autophorous  substance  not  yet  isolated,  which  is 
contained  only  in  high-class  vine-stocks,  and  which  is 
doubtless  different  in  each  case.  This  substance  exists 
e(iually  in  the  grapes  ripened  in  less  f.ivourable  situatioDS, 
and  ill  those  from  the  choice  districts,  and  it  is  capable,  to 
a  certain  extent,  of  withstanding  the  attack  of  mildew. 
What  characterises  the  "  climate  "  of  the  high-clas,s  vine- 
yards is  less  the  quality  of  the  grapes  harvested  there  than 
that  of  the  veast  which  grows  spontaueously  on  the  grapes. 

—J.  f .  B. 

Wine;  Action  of  Sulphurous  Acid  upon    the  O-rydase  and 

upon   the  Colouring  Matter  of-Red .      A.  lioutfard. 

Comptes  Rend.,  1902,  134,  [23],  1380—1383. 

The  author  has  studied  the  manner  in  which  sulphurous 
acid  acts  as  a  preservative  of  the  colouring  matter  of  red 
wines  against  the  attack  of  the  oxydase  or  "  casse  "  ferment. 
A  wine  was  emploj-ed  which  was  decolorised  after  24  hours 
exposure  owing  to  the  presence  of  this  oxydase ;  it  was 
treatiyl  with  suliihurous  acid  in  two  proportions,  0'025  and 
0-05  grm.  per  litre.  After  20  days  the  residual  free  sul- 
phurous acid  was  determined  and  found  to  be  o- 0012  and 
0  01  grm.  respectively.  The  oxydase  precipitated  from 
these  samples  by  alcohol  was  then  found  to  be  completely 
inactive  and  incapable  of  bringing  about  "casse  "in  wines 
naturally  free  from  oxydase  or  in  which  the  oxydase  bad 
been  destroyed  by  heat.  The  oxydase  precipitated  from  the 
untreated  wine,  on  the  other  hand,  was  intensely  active 
when  added  to  other  wines  ;  consequently,  the  sulphurous 
acid  had  had  a  specific  destructive  action  upon  the  "  casse  " 

'  oxydase.  When  fresh  quantities  of  oxydase  were  added  to 
the  treated  wines,  the  wine  which  h.ad  received  the  smaller 
dose  of  sulphurous  acid  was  decolorised,  but  that  which  still 
retained  O'Ol   grm.  per  litre  of  free  sulphurous  acid  iras 

,   perfectly  resistant. 

I  All  red  wines,  even  though  naturally  free  from  oxydase  or 
freed  from  it  by  heating,  undergo  gradual  decolorisation  by 
prolonged  aeration ;  this  is  a  perfectly  normal  state,  DOt 
involving  the  disastrous  results  which  ensue  from  the  rapid 
oxidation  and  ]irecipitation  by  the  "  casse  "  ferment.  'Phc 
author  found,  however,  that  the  greater  avidity  of  sulphurous 
acid  for  atmospheric  oxygen  preserved  the  colouring  mattei 
for  a  very  much  longer  period  against  the  prolonged  action 
of  air.  Sulphurous  acid,  therefore,  in  suitable  proportions, 
acts  as  a  perfect  preservative  of  red  wines  from  the 
objectionable  action  of  the  "  casse  "  oxydase. — J.  I' .  B. 

Cider:   Chemistry  of .     A.   H.Allen.     Analyst,  1902. 

27,  [315],  183—192. 

Apples  suitable  for  the  manufacture  of  cider  are  somewhat 
unpalatable,  and  contain  more  tannin  than  table  apples 
but  the  best  results  are  seldom  to  be  got  with  one  variety  nl 
appleonly^a  judicious  blending  being  practised  to  obtainthe 
most  advantageous  proportions  of  the  various  constituents. 
There  is,  as  yet,  no  systematic  classification  of  all  the 
various  types  of  cider,  apart  from  the  district  of  origin  and 
such  terms  as  "  sweet,"  "  dry," "  sparkling,"  &c.  The 
proportion  of  sugar  in  cider  may  vary  from  10  to  I  per 
cent.,  inversely  as  the  alcohol,  but  the  dilliculty  of  clasiif - 
cation  is  enhanced  by  the  tendency  for  cider  to  undergi 
acetic  as  well  as  alcoholic  fermentation.  "  Sweet  "  cider  is 
only  partly  fermented,  and  the  proportion  of  alcohol  i» 
generally   insufficient  to  protect  the   liquid   from  further 
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change  ;  such  ciders  often  contain  added  preservatives.  A 
■"  dry  "  ciaer  with  more  perfect  fermentation  is  more  stable, 
hut  its  manufacture  is  difficult,  and  the  demand  is  limited. 
Ill  "  sweet  "  cider  the  acid  taste  is  more  or  less  disguised 
liy  the  sugar,  but  in  "  dry  "  cider  it  is  apt  to  become  too 
apparent.  Analyses  are  recorded  of  typical  apples.  Many 
published  results  are  misleading,  owing  to  the  failure  to 
recognise  the  presence  of  considerable  quantities  of  cane 
?,ugar.  When  the  fruit  becomes  over-ripe  and  decayed, 
the  proportion  of  cane  sugar  diminishes,  and  that  of  re- 
ducing sugars  increases,  as  is  shown  by  analyses  of  the 
sound  and  decayed  portions  of  the  same  fruit.  The  pressed 
pulp  or  marc  is  of  little  value,  owing  to  the  high  projiortion 
of  water  (from  6:!  to  7.5  per  cent).  The  author  gives 
the  results  of  several  analyses  of  English  apple  musts 
and  ciders,  also  of  a  few  samples  of  perry,  from  various 
districts,  quoting  for  comparison  some  published  analyses 
of  French  ciders.  The  most  usual  sophistication  of  cider 
t'onsists  in  the  addition  of  water  before  or  after  fermenta- 
tion, in  some  cases  the  pressed  pulp  is  watered,  and  a  second 
pressing  is  obtained.  [Salicylic  acid  does  not  appear  to  be 
used  by  the  larger  Knglish  manufacturers,  but  it  is  common 
in  American  ciders  ;  boric  acid  is  said  to  be  very  frequently 
added.  The  author  found  small  quantities  of  boric  acid  in 
perfectly  pure  ciders,  and  regards  it  as  a  normal  constituent 
•of  apples  and  certain  other  fruits  ;  in  one  variety  of  cider 
apple  0'0076  per  cent,  of  boric  acid  was  found,  and  quinces 
•contained  half  as  much  again  (see  also  this  Journal, 
1902,  869).  The  dilution  of  cider  with  water  is  best 
detected  by  calculating  the  original  solids  of  the  must, 
i.e.,  alcohol,  per  cent,  by  weight  x  2 '07  +  acetic  acid 
per  cent,  x  15  +  extractive  matter  in  the  cider  =  the 
original  solids.  The  original  solids  in  unwatered  ciders 
rarely  fall  below  12  per  cent.,  an  excessive  quantity,  on 
the  other  hand,  indicates  added  sugar. — .1.  Y.  B. 

Cider  ;  Employment  of  YedSfs  from  Sugar  Canes  for  the 

Fermentation  of .     H.  Alliot.     Comptes  Rend.,  1902 

134,  [23],  1377—1378. 

Attempts  have  long  been  made  to  effect  the  fermentation 
■of  apple  musts  by  yeasts  which  will  give  a  cider  with  a 
pleasant  bouquet,  a  sweet  taste,  and  perfect  limpidity.  To 
a  certain  extent  good  results  have  been  obtained  by'means 
of  selected  yeasts  from  the  finest  apple  districts,  but  these 
yeasts  are  too  vigorous  and  easily  lead  to  the  complete 
■attenuation  of  the  cider  with  a  loss  of  sweetness.  The 
author  has  experimented  with  yeasts  isolated  from  sugar 
•canes  from  Keunion,  by  means  of  which  brandies  of  fine 
bouquet  can  be  prepared  from  ordinary  sugar.  These 
yeasts,  being  accustomed  to  work  at  high  temperatures, 
might  be  expected  to  give  in  a  cold  climate  a  rather  slow 
attenuation,  which  might  be  partially  compensated  bv  the 
selection  of  the  most  vigorous  races.  Quantities  of  the 
same  apple  Juice  were  fermented  comparatively  with  four 
diflferent  yeasts  : — Yeast  from  the  Aiige  valley  apple  crops ; 
yeast  isolated  from  orange  flowers;  wine  yeast  from  Ver- 
zenay-Champagne,  employed  for  making  sparkling  ciders  ; 
yeast  from  sugar-canes. 

The  results  showed  that  the  yeast  from  sugar-canes  gave 
a  smaller  attenuation  than  any  of  the  others,  and  proved 
its  suitability  in  every  respect  for  the  fermentation  of  sweet 
ciders. — J.  F.  B. 

Brandies;  Coefficient   of  Impurity.     A.    Cardoss-Pereira. 
Bull.  Soc.  Chim.,  1902,  27,  [11],  iiSS— 556. 

Anal-tses  of  natural  brandies,  and  of  commercial  alcohol, 
made  in  the  :Miinicipal  Laboratory  of  Paris,  save  the 
I  average  coefficients  of  impurity  0-518-t  and  0-017G  respec- 
[  tively.  Girard  a^id  Cuniasse  state  that  for  wine-alcohol 
,  the  coefficient  is  rarely  below  0-3.  Out  of  27  samples  of 
'  Portuguese  brandy,  nine,  however,  gave  coefficients  ranging 
I  from  0-2822  toO-  14H3,  and  lioqiies  QAnalysf  dcs  alcools  et 
]  des  eauT-de-vie,  Paris,  p.  160)  observed  in  an  old  sample 
:  of  Armagnae  brandy  a  coefficient  as  low  as  0-1724.  The 
I  Congres  de  chiinie  appliquee  (1900)  agreed  that  a  low 
■  coefficient  should  not  by  itself  be  considered  proof  of  the 
addition  of  commercial  alcohol  to  natural  brandy. 

--M.  J.  S. 


Diastatic  Power  according  to  Lintner's  Method ;  Deter- 
mination of .     O.  Mohr. 

See  under  Will.,  page  931. 

English  Pate.n'ts. 

Roasted  Malt  Decoctions  ;  Process  for   Producing  Taste- 
less   .      II.   Weyerroann,   Bamberg,    Bavaria.      Eng. 

Pat.  6796,  March  20,  1902. 

TiiE  peculiar  bitter  flavour  of  the  roasted  malt  extracts 
employed  for  colouring  dark  beers,  is  removed  by  the 
addition  of  charcoal  of  any  kind  to  the  coloured'  malt 
groats,  or  a  mixture  of  coloured  malt  and  kiin  malt  groats 
either  before  or  after  heating  with  water.  The  charcoal 
IS  preferably  re\  ivified  by  heating,  immediately  before  use. 

—J.  F.  B. 

Malt  Kilns  ;  Impt.  in  .     T.   Haynes,  jun.,  Radcliffe- 

on-Prent.  Eng.  Pat.  10,336,  .May  18,  1901. 
In  a  malf  kiln  with  a  perforated  malt-floor,  an  open  fire  is 
employed  beneath  a  casing  surrounding  the  fireplace,  and 
a  coiled  flue  leads  upwards  from  the  top  of  the  casing.  The 
casing  constitutes  a  hot  chamber,  into  the  space  around 
which  air  is  admitted,  and  after  being  heated  is  caused  to 
pass  through  the  malt ;  the  products  of  combustion  pass 
away  through  the  coiled  flue,  imparting  their  heat  to  the 
current  of  air,  but  never  themselves  coming  into  contact 
with  the  malt.— J.  F.  B. 

Mall,  Hops,  and  the  like  ;  Kiln  or  Apparatus  for  Drying 

.      T.    Larkiu,    East    Jariow.      Eng.    Pat.    12,797 

June  24,  1901. 

A  cn.vMEKit  is  provid.-d  to  contain  the  material  to  be  dried 
and  an  independent  chamber  to  enclose  the  drying  medium. 
e.g.,  tires  or  gas  jets  ;  pipes  are  disposed  in  the  independent 
chamber  through  and  by  which  air  is  forced  and  heated, 
and  then  directed  through  a  perforated  false  bottom  into 
the  chamber  containing  the  material  to  be  dried,  in  such 
a  way  that  the  latter  is  preserved  from  any  contamination 
or  contact  with  the  products  of  combustion.— J.  F.  B. 

Yeast  Extract  :  Preparation  of  an  Alimenlari/  .^_. 
M.  Elb.     Eng,  Pat.  13,097,  1901. 
See  under  XVIII.  A.,  page  924. 

U.MTED  States  Patents. 

Pasteurizer  [Beer-].  \V.  J.  Ruff,  Illinois,  U.S.A. 
U.S.  Pat.  701,622,  June  3,  1902. 
Three  rectangular  U-tubes  are  fixed  side  by  side  within 
a  framework,  the  limbs  of  the  middle  tube  being  continuous 
with  the  inner  limbs  of  the  two  outside  tubes.  These  U- 
tubes  are  filled  with  water,  and  an  endless  chain  conveys 
the  bottles  of  liquid  to  be  sterilized  right  through  them. 
The  water  in  the  limbs  of  the  middle  tube  is  maintained 
at  a  temperature  sufficiently  high  to  effect  sterilization,  by 
means  of  steam,  which  is  admitted  as  required  through  a 
valve  controlled  by  an  automatic  regulator.  The  water  in 
the  two  outer  tubes  serves,  respectively,  to  warm  up  :ind 
to  cool  down  the  bottles  and  their  contents  ;  and  to  maintain 
the  requisite  temperatures  iu  these  tubes,  a  rotary  pump  is 
provided,  which  pumps  hot  water  from  the  cooling  tube  to 
the  heating  tube,  as  reciuired,  the  action  of  this  pump  also 
being  controlled  by  an  automatic  regulator. — L.  A. 


XVIII.-FOODS;  SANITATION :  WATER 
PUEIFICATION.  &  DISINFECTANTS. 

(.1.)— FOODS. 

Fluorides  as  Butter  Preservatives  and  their  Influence  on 
Artificial  Digestion.  Otto  and  C.  W.  Hehner.  Anahst 
1902,27,  [315],  173—177. 
TuE  attention  of  the  authors  was  drawn  to  samples  of 
Brittany  butter  sold  in  Loudon,  which,  contrary  to  custom, 
contained  no,  or  very  little,  boric  preservative.  In  some 
of  these  butters  distinct  evidence  of  the  presence  of  soluble 
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tluoiides  was  found  hv  the  glas.'-etching  test.  With  the 
timultaceous  presence  of  boric  preserviitive,  fluorides  cannot 
conveniently  be  detecteJ  directly,  owiiii;  to  the  format-on 
under  the  infliunce  of  concentrated  sulphuric  acid  of  boron 
fluoride.  It  18  desiirable,  therefore,  to  separate  the  borate  ; 
for  this  purpose  the  aqueous  portion  from  50  grms.  of 
butler  is  treated  with  calcium  chloride  and  heated  to  boiling, 
ii  slight  excess  of  sodium  carbonate  being  then  added.  The 
precipitate  contains  calcium  borate,  fluoride,  carbonate  and 
phosphate ;  it  is  filtered  off,  ignited  and  extracted  with  hot 
dilute  acetic  acid,  which  removes  the  carbonate,  borate, 
and  phosphate;  the  residue  is  then  tested  for  fluoride  in  the 
usual  way.  Attempts  to  make  the  process  quantitative,  by 
weighing  this  residue  before  and  after  treaticent  with  strong 
sulphuric  ac'd,  were  somewhat  vitiated  by  the  incomplete 
extraction  of  the  calcium  phosphate  ;  still,  some  indication 
of  the  (]uaulity  of  fluoride  could  thus  be  obtained.  The 
quantity  of  fluoride  actually  presert  in  the  butter  would 
be  1 — 4  grs.  per  lb.,  corresj^onding  to  U"  IC — U--46  per  cent. 
in  the  aqueous  portion.  Twenty  samples  of  nutter  preserved 
with  fluorides  were  eXLUniucd.  10  of  which  also  contained 
boric  preservative.  I'ublished  records  raise  a  strong 
presumpiion  that  quantities  of  fluorides  such  as  those  found 
would  prove  injurious  to  the  animal  organism ;  and  the 
authors,  as  the  result  cf  a  serifs  of  experiments,  state  that 
there  can  be  no  doubt  that  the  employment  of  fluorides 
as  preservatives  for  articles  of  food  snould  be  strongly 
discouraged. — J.  F.  B. 

Bur.c  Acid  in  Butter  :    Rapid  Determinalion  of . 

H.  D.  Richmond  .and  J.  B.  1*.  Uairisou. 

See  under  \\lU.,paj-e  929. 

English  Patents. 

Yeast  Powder         ■.     H.   Arzt,   London,  and  E.  Wilding, 
London.     Eng.  Pat.  12,099,  June  13,  1901. 

Farinaceous  materials,  such  as  well  cooked  and  mashed 
potatoes  arc  mixed  with  2  or  3  per  cent,  of  malt  flour,  or 
malt  extract,  allowed  to  stand  for  three  to  four  hours  at  a  tem- 
perature not  exceeding  104°  F.,  whereby  a  certain  quantity  of 
starch  is  converted  into  maltose,  and  the  albuminous  matter 
is  peptonized  by  the  lactic  acid  produced.  .Vfter  reducing 
tbe  temperature  to  60^  F.,  an  equal  part  of  washed  yeast  is 
added,  and  a  current  of  liltercd  air  is  forced  through  the 
mass  from  time  to  time  during  the  fermentation,  which 
usually  lasts  six  or-  seven  hours.  The  whole  mass  is  then 
dried  under  reduced  pressure. — W.  P.  S. 

Yeast    Extract ;     Preparation    of  an    Alimenlarji . 

M.  Elb,  Dresden,  Germany.     Eng.  Pat.  13,097,  June  27, 
1901. 

Wasued  yeast  is  added  in  small  quantities  at  a  time  to 
water  which  has  a  temperature  between  6(i''  and  70°  C. 
The  yeast  cells  are  thereby  killed  without  coagulating  the 
albuminous  matter  contained  in  them.  After  filtering,  the 
extract  is  concentrated  under  reduced  pressure,  to  the 
consifctenev  of  a  paste,  which,  it  is  slated,  has  no  bitter 
taste.— W'.  P.  S. 

Fish  Powder ;  Manufacture  of .     J.  Schafer,  Bonn-on- 

the-Rhine,  Germany.     Eng.  Pat.  12,335,  June  17,  1901. 

Fresh  fish  is  cleaned,  scaled,  and  steamed  under  a  pressure 
of  18  1b.  per  sq.  in.  for  about  30  minutes.  The  fish  is 
cooled,  disintegrated,  and  dried  by  using  superheated 
steam.  During  the  drying  a  stream  of  the  vapour  of  amyl 
alcohol  and  benzene  is  conducted  into  the  mass.  The  mass 
is  now  ground  and  extracted  by  boiling  several  times  with  a 
mixture  of  alcohol  and  citric  acid  (0  ■  o  lb.  of  acid  to  1  gallon 
of  alcohol).  The  whole  is  then  filtered  and  the  residue 
washed  with  60  per  cent,  alcohol,  dried  and  flnel}'  powdered. 
An  alternative  process  is  to  rinse  the  steamed  fish  with  cold 
water,  evaporate  the  liquid  extract  to  a  syrupy  consistency, 
and,  after  treating  with  iilcohol,  to  add  it  to  the  extracted 
fish  residue,  having  previously  washed  the  latter  with  alcohol 
and  citric  acid  as  above.  The  mixture  is  then  washed  with 
alcohol,  dried  and  ground. — W.  P.  S. 


Aerated  Liquids  or  Deverayrs  ;  Manufacture  avd  Supply 

of .     K.   Wiight,  Bouruemouth.     Eng.  P.at.    11820 

June  24,  1901.  '       ' 

Tbe  apparatus  consists  of  a  mixing  chamber  connected  bv 
pipes  and  valves  with  containers  holding  the  water  and 
compressed  carbon  dioxide  supplies.  The  chamber  is  also 
in  connection  with  vessels  containing  flavouring  solutions. 
The  arrangements  arc  such  that  the  aerating  gas  and  the 
v.arious  other  ingredients  can  be  brought  together  in  definite 
predetermined  proportions,  and  the  aerated  liquid  can  be 
delivered  at  a  regulated  velocity  and  pressure. — W.  P.  s. 


Milk  ;  Process  for  Preserrinq 

Eng.  Pat.  15,222,'july 


.    W.  Helm,  Berlia 

!G,  1901. 


Tni-;  milk  is  fir.t  cooled  down  nearly  to  its  freezing  point 
before  being  placed  in  the  churns,  and  is  then  partially 
and  rapidly  frozen  in  the  latter  by  external  refrigeration  in 
order  to  prevent  the  separation  of  cream.  \Vheu  the  milk 
is  kept  or  cairied,  the  ice  formed  gradually  melts, and  keep." 
the  bulk  of  the  milk  cool.— \V.  P.  S. 

SIrrilizirif/  and  Preserriny  Processes,  II.  H.  Lake,  London. 
From  L.  E.  Seddon  and  L.  D.  Giroux,  Brooklyn,  N.Y., 
U.-'^.A.     ICng.  Pat.  8,301,  April  9,  19C2. 

Till-;  perishable  sub.stance  Qe.g.,  a  joint  of  meat)  is  fics^ 
covered  with  a  coat  of  waxy  material  at  a  temperature  wliicb 
sterilises  the  surface.  When  the  wax  has  solidified,  a  fibrous 
material  is  similarly  applied.  The  material  is  then  sterilised 
throughout  by  removing  the  protective  coatings  temporarily 
at  two  small  patches  on  opposite  sides,  and  applying 
electrodes  through  which  a  current  from  a  dynamo  is  passed 
for  a  time.—  W.  G.  JI. 

Stcrilisin/    and    Preserving     Apparatus  ;  Electrical . 

H.  H.  Lake.  London.  Jroiii  L.  D.  Giroux  and  L.  F. 
.Seddon,  both  of  Brooklyn,  X.  V.,  U.S..V.  Eng.  Pat.  7,851, 
April  3,  190i. 

The  liquid  to  be  treated,  is  caused  to  circulate  in  an 
apparatus  described  and  illustrated,  in  such  wise,  that 
throughout  its  course,  it  is  exposed  to  the  sterilising 
influence  of  a  current  of  electricity  of  suitable  strength. 

— W.  G.  M. 

United  States  Patent. 

Biscuits  \^Granular~\  ;  Method  of  Making  Malted 
J.  Lambert,  ilichigan,  U.S.A.  U..S.  Pat.  701,743, 
June  3,  1902. 
One  part  of  malt-flour  is  mixed  with  two  parts  of  wheat- 
flour  and  made  into  a  dough  by  adding  water,  salt 
"shortening"  (nut-oil)  and  }east.  The  dough  is  allowed  to 
leaven,  then  shaped  into  long  round  loaves  and  baked.  The 
baked  loaves  are  cut  into  slices  which  are  toasted,  ground, 
and  mixed  with  extract  of  malt,  glucose,  molasses,  white  of 
egg  or  similar  substances.  The  mixture  is  then  luade  into 
cakes  or  biscuits,  and  rebaked. — W.  P.  S. 


French  Patents. 

Molasses ;  Ncic    Process  for  Manufacturing   Alimcnlarit 

Mi.rtures  for   Cattle  Food  with .     La  Soc.  Sucricre 

Anonyme'de  Toury.     Fr.  Pat.  314,373,  Sept.  20,  1901. 

The  straw  or  forage  is  bruised  to  loosen  the  fibre,  or  it  is 
chopped  very  short,  and  treated  with  molasses  in  a  mixer 
heated  to  100°  C.  The  mixture  thus  obtained  is  dried  by 
passing  through  a  horizontal  cylinder  against  a  current  of 
hot  air. — t.  J.  de  W. 


Food ;   Horse  and  Cattle 

J.  Grardel.     Fr.  Pat 


-from  Molasses.    L.  Pilat  and 
316.503,  Dec.  3,  1901. 


Finely  powdered  malt  coombs  or  arachis  shells  mixed 
with  molasses,  with  or  without  the  addition  of  flour  are 
proposed.  Claim  is  also  made  for  the  method  of  convertiog 
the  food  into  cakes  by  introducing  the  mixture  into  a 
mincing  machine,  the  paste  obtained  being  then  compressed 
and  cut  up.— T.  H.  P. 
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(S.)— SAIflTATIOX ;  WATER  PURIFICATION. 

P^NGLISH    TaTENTS. 

Sewage  ;  Trcttfmenf  of ,  includi-tiff  the  Discharge  from 

Fartories   and   the   Ul:e.     A.    .T.   Boult,   London.     From 
E.  Vial,  Brussels.     Eng.  Pat.  lu,8:i8,  May  23,  1901. 

To  extract  the  coarser  floating  matter,  a   pivoted  grating  is 

I    used,  provided  with  a  shovel   and  gutler.     When   thi^    is 

'    swung  above  the  water,  the  sludge  falls  from  the  shovel  and 

"rating,   and   collects   in    the   gutter.     The    liciuid    is   dis- 

'.    charged  into  the  precipitatinj;  tank  intermittentlv  through  a 

'    siphou.  each  discharge  of  which  causes  a  tap   to  open  and 

supply  the  requisite  proportion  of  chemical  solution.     The 

\    sludge  is  concentrated  in  a  cylindrical   vessel,  in  which  it  is 

i    kept  continually  stirreil   and   heated,  whilst   the    water   is 

'    drawn  off  by  means  of  a  pump  connected  with  a  chamber 

below  a  false  bottom.     Sludge  which  is  ti  o  greasy  to  he  then 

dried  by  revolutiim  in  a  drum  in  direct  contact  with  furnace 

oases,  is  mixed  in  a  vat  with  more  greasy  matter,  and  dried 

hy  stirring  it  \vhil^t  heated  gases  are  forced  through.     The 

greasy  matter  then  drops  into  a  closed  box   containing   a 

'    double  screw  conveyor,  by  which  it  is  thoroughly   churned 

up  with  a  volatile   solvent  to  extract   the  grease,  and  the 

residue  is  used  as  manure. — L.  A. 

Disinfecting  Apparatus  for  Drains,  Sewers,  and  the  like. 
J.  Arnold,  London.     Eng.  Pat.  11,508,  June  5,  1901. 

The  apparatus  consists  of  a  vessel  having  two  concentric 
compartments,  so  constructed  that  liquid  (solution  of  sodium 
■manganate)  is  caused  to  overflow  from  the  inner  compart- 
ment into  .a  water  seal,  where  it  meets  with  liquid  (dilute 
sulphuric  acid),  which  drips  from  the  outer  eompurtuieiit. 

I    .Sewer  gas  bas  to  escape  through  the  seal,  the  overflow  from 

I  which  falls  into  the  sewer. — L.  A. 

Water    or     other     Liquids ;    Improved    Apparatus  for 

Supplying   Reagt7tt:i   for   Purifying  .     C.    Schmidt, 

Vienna.     Eng.  Pat.  13,283,  June  2'J,  1901. 

The  app,aratus  comprises  troughs  for  the  reagents  (to 
be  dehvered  in  the  dry  state),  provided  with  transport 
screws  driveu  by  a  water  wheel,  which  is  set  in  motion  by 
the  water  to  be  purified.  The  reagents  fall  through 
openings  regulated  by  valves  on  to  sloping  plates  upon 
which  water  is  sprayed,  which  dissolves  them,  and  washes 
them  down  into  the  mixing  and  settlini;  vessels. — L.  A. 

Sewage  or  Water  Filters  and  Apparatus  connected  tliere- 
mth.  S.  H.  Adams,  Harrogate,  and  A.  Creer,  York. 
Eng.  Pat.  13,832,  July  8, 1901. 

A  ciucDLAi:  filter  bed  is  supplied  with  sewage  through  a 
revolving  distributor  constructed  on  the  piinciple  of  a 
Barker's  mill,  having  the  arms  so  arranged  at  different  levels 
that  the  minimum  flow  is  delivered  through  those  at  the 
lower  level,  and  an  increased  flow  through  those  at  the 
higher  level..  The  arms  are  adjustable  at  any  angle,  for  the 
purpose  of  governing  the  speed  of  rotation.  Ttie  tiltering 
material  takes  the  form  of  flat  or  arched  tiles,  so  arranged 
as  to  give  a  zigzag,  lateral,  or  spiral  travel  to  the  liquid  to 
be  treated. — L.  A. 

}\  aters  :  Process  of  and  Apparatus  for  Softenina  and 
Purifying  Was/i  Liqunrs  .  C.  J.  Haines,  Win- 
chester.    Eng.  Pat.  19,12.j,  (Sept.  25,  1901. 

The  lime  or  other  reagent  is  fed  into  the  reagent  tank,  and 
the  exact  proportion  of  water  required  is  introduced  through 
a  perforated  cone  fixed  iu  the  bottom  of  the  tank,  the  water 
being  measured  by  a  small  auxiliary  pump  geared  to  the 
engine  that  pumps  the  hard  water.  The  reagent  is 
discharged  through  a  small  bell-mouth  pipe,  fixed  over  the 
centre  of  a  larger  vertical  pipe  of  the  same  shape  which 
delivers  the  hard  water  into  the  mixing  tank,  and  the  mixed 
water  flows  under  and  over  baflle  plates  fixed  in  a  tank 
large  euough  to  allow  time  for  the  completion  of  the  reaction, 
and  thence  to  filters  constructed  as  described  in  V.ns,.  Pat. 
«272  of  1900.— L,  A. 


(O— DISINFECTANTS. 
United  States  Patent.?. 

Disinfeilants :  Process  of  Mahina .     \V.  .T.  Keudrick, 

>[ontgomery,  Alabama,  and  W.  T.  Kendrick,  Adminis- 
trator of  G.  W.  Dixon,  deceased.  U.  S.  Pat.  701,352, 
June  3,  1902. 

Tkn  lb.  of  chloride  of  lime  are  stirred  with  12  galls,  of 
water,  and  the  clear  solution  is  mixed  with  a  hot  solution  of 
IB  lb.  of  sodium  carbonate  in  3  galls,  of  water.  The  clear 
liquid  is  decanted  from  the  precipitate,  and  to  everv  fluid 
ounce,  ',  gr.  of  potassium  permanganate,  and  5  grj.  of  boric 
acid  are  added.  After  settling,  the  clear  liquid  is  bottled 
for  use. — L.  A. 

Disinfecting  Device.     L.  E.  Jones,  C'onshohockeD, 
Peun.,  U.S.A.     U.S.  I'at.  701,485,  June  3,  1902. 

.V  FL.4SK  with  long  neck,  containing  formaldehyde  solution, 
is  set  in  a  tray  cont  lining  sulphur,  which,  when  ignited  bj' 
means  of  wicks  coiled  in  the  sulphur,  burns,  and  evaporates 
the  formaldehyde.  The  neck  of  the  flask  must  be  long 
enough  to  extend  bejond  the  sulphur  flames. — L.  A. 

Disinfei'iint  Powder  ;  Process  of  Making .     J.  Bother, 

Katscher,  Germany.     U.S.  Pat.  701,020,  June  3,  1902. 

A  rownEU  is  produced  from  alsol,  corrosive  suolimate, 
sozoiodol-mercurv  and  \eratrine. —  .\.  ('.  W. 


XIX.-PAPER.  PASTEBOARD.  Etc. 

E.VGLISH  Pate.xts. 

Wood  Pulp  ;   Process  of  Forming  info   Shee's .     J.  .S. 

Hughes,  NoN-a  Scotia.     Eng.  Pat.  7,141,  March  24,  1902. 
(Under  Internal.  Convent.,  July  3,  1901). 

See  U.S.  Pat.  691,771  ;  this  Journal  1902,  362.— J.  F.  B. 

Shell.    Irory,    and     the   like;     Compound  for     nse    as    a 

Sulislitule  for  .     H.  E.  Franquet,  Paris.     Eng.   Pat. 

14,981,  July  23,  1901. 

Se!S  Fr.  Pat.  312,846  ;  this  Journal.  1902, 134.— J.  F.  B. 

United  States  Patents. 

Paper;    Treatment   of  Waste  Material  for  Z'se   iu  Manu- 
facture  of  .      1{.    Dietrieli,   Merseburg,    Geruiiny. 

U.S.  Pat.  701,310,  June  3,  1902. 

Scraps  and  clippings  of  waste  paper,  rags,  straw,  &c.,  are 
conveyed  by  a  suction  conduit  into  a  "  cyclone  "  where  they 
are  moistened  and  ted  into  a  suitable  reducing  apparatus 
for  manufacture  into  pulp.  Traps  are  fitted  in  the  suction 
conduit  to  catch  any  heavy  impurities,  and  the  dust  which 
is  created  by  the  suction  is  washed  down  with  the  materials 
so  that  the  air  discharged  is  free  from  inflammable  particles. 

—J.  F.  B. 

Paper  of  Variable  Thickness.     C.  C.  Jenks,  Mass. 
U.S.  Pat.  701,734,  June  3,  1902. 

Part  of  the  pulpy  mass  of  the  paper  material  is  displaced 
at  a  time  when  it  is  sutficien'.ly  solt  to  allow  of  a  channel 
being  formed  therein,  and  the  moisture  is  extracted  from  the 
channeled  portion.  The  channeling  is  effected  by  rollers 
placed  in  front  of  the  suction  boxes.  Sheets  of  this  paper 
when  cut  down  the  centres  of  the  channels  permit  the 
.attachment  of  other  sheets  at  the  thin  edges  in  book-binding 
without  increasing  the  thickness  of  the  whole. — ^J.  F.  B. 

Pyroxylin  Compound.     J.  Kitsce,  Phladelphia,  Pa.,  U.S.A. 
U  S.  Pat.  701,357,  June  3, 1902. 

,\n  amorp'ious  cellulose  c(  mpound  is  mixed  with  sulphur 
or  sulphuryl  chloride,  &c.,  and  cured  or  vulcanised  with  the 
aid  of  heat.  The  cellulose  compound  (celluloid,  pyroxylin, 
&■;.)  is  dissolved,  mixed  with  flowers  of  sulphur,  rolled, 
compressed,  and  heated  to  150"  to  250^  The  proportion 
of  sulphur  may  range  from  2  to  10  per  cent,  according  to 
requirements.  The  resulting  substance  may  be  used  as  an 
electric  insulator. — \V.  G.  M. 
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XX.-riNE  CHEMICALS,   ALKALOIDS, 
ESSENCES,  AND  EXTRACTS. 

Morphine:   Jlelaliim  of  the   Chemical   Conslilulion  to   the 

Action  of  .     E.  Vahlcu.    Arch.    exp.   Pathol,   u. 

I'harraak.,  47,  :!6S— 410.  Chem.  Centr.,  1902,1,  [23], 
1302. 
The  morphine  moleiule  contains  Iioth  :i  phenanthrene  and 
an  oxazine  (morpholine)  nucleus,  and  it  is  probalile  that 
the  characteristic  action  ol  morphine  is  due  to  one  of  these 
nuclei.  The  author  has  succeeded  in  prepai'iup  a  phenan- 
threne derivative,  murplugenine  chloride  (I.),  from  which 
an  imidazole  derivative,  eprosine  (II.),  can  be  obtained, 
which  possesses  a  decided  morphine  action.  He  coueluiles 
that  the  pharmacological  action  of  morphine  is  due  to  the 
presence  of  the  atomic  grouping  III.,  which  is  present  in 
the  epiosine  molecule. 
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Morphiyenine  Chloride. — Five  grms.  of  phecanthra- 
qiiinoue  hydrazone  were  dissolved  in  200  c.c.  of  l)oiiing 
glacial  acetic  acid,  40  c.c.  of  an  acid  .solution  of  stannous 
chloride  (1  part  of  SnC'lo  in  3  parts  of  .^8  percent.  HCl) 
added,  and  the  mixture  heated  till  decolorised.  On  cooling, 
the  morphigenine  chloride  separated  ;  it  was  washed  with 
glacial  acetic  acid  and  chloroform.  It  forms  colourless 
needles,  which  are  coloured  red  by  heating  to  180°  C,  and 
do  not  melt  at  2'.i(i"  C.  It  is  easily  soluble  in  boiling  glacial 
acetic  acid,  and  in  hot  concentrated  hydrochloric  acid, 
slightly  soluble  in  cold  glacial  acetic  and  hydrochloric  acids. 
It  is  decomposed  by  water,  especially  on  warming ;  it  is 
converted  into  phenauthraqninone  by  the  action  of  alkalis. 
With  zinc  chloride  and  with  concentrated  sulphuric  acid, 
morphigenine  chloride  gives  products  which  in  arjaeous 
solution  show  distinct  narcotic  action. 

Epiosine  or  N-metliyldipheii>ilene-imidiizo}e.  1  grm.  of 
morphigenine  chloride,  3  grms.  of  anhydrous  sodium  acetate, 
12  c.c.  of  alcohol  and  1  -b  c.c.  of  a  30  per  cent,  aqueous 
solution  of  methylamine  were  heated  for  2  hours  in  a 
pressure  flask  on  the  water  bath.  The  reaction  mixture 
was  evaporated,  extracted  with  chloroform,  and  the  chloro- 
form distilled  utf  from  the  extract.  The  resinous  residue 
was  treated  with  hydrochloric  acid,  the  base  precipitated 
from  the  acid  solution  by  soda,  and  then  crystallised  from 
alcohol.  The  base  is  identical  with  that  prepared  bj* 
Davison  and  Japp  (Chem.  News,  70,  302)  by  heating 
together  phenanthraquinone,  methylamine  and  alcohol,  but 
the  melting  point  is  195°  C,  not  '8S  '  C.  as  stated  by  them. 
Epiosine  exhibits  a  decided  morphine  action. — A.  8. 

Morphine :   Ojcidotion  of .  by   the   Juice   of  Russiila 

delica.  Ft.  J.  Bougault.  Comptes  Rend.,  1902,  134, 
[23],  1361— 13G3. 
The  juice  of  Itusstila  delica  was  prcoareil  according  to 
Bourquelot's  directions  by  triturating  equal  parts  of  the 
fresh  fungus,  sand  and  glycerin,  pressing  and  filtering  the 
extract.  (Jne  hundred  c.c.  of  the  juice  were  added  to 
50  c.c.  of  water  containing  2  grms.  of  morphine  hydro- 
chloride. At  the  end  of  24  hours  the  liquid  had  become 
cloudy  owing  to  the  formation  of  microscopic  crystals,  the 
deposition  of  which  was  complete  after  3  or  4  ilays.  The 
author  has  shown  this  product  to  be  the  hydrochloride  ot 
oxymorphine,  and  has  proved  its  complete  identity  with 
the  product  of  the  oxidation  of  morphine  by  potassium 
ferricyanide  in  alkaline  solution. — J.  F.  13. 

Artemisin.     Kertolo.    Pharm.  t'entralb.,  43,  ^S-    I'harm.  J., 

1902,68,  [1GG7],489. 
Abtemisin,  CisHjsOa,  has  been  isolated   by  Merck  from 
the  mother  liquors  of  the  preparation  of  santonin,  Ci^HisOj. 


It  forms  coloured  columnar  crystals,  melting  at  200°  C., 
soluble  in  3  parts  of  alcohol  and  in  60  parts  of  water.  The 
crystals  are  coloured  a  deeper  yellow  by  exposure  to 
light  than  santonin,  .\rtemisin  has  the  optical  rotation 
[a]„  =  —84 '3'  in  10  per  cent,  alcoholic  solution.  It 
gives  a  carmine-red  colour  with  aqueous  or  ah'oholic  soda 
solution.  It  forms  a  sodium  salt  on  prolonged  boiling  with 
sodium  carbonate,  arjil  yields  an  cxime  with  hydroxylaii\ine 
and  a  hydrazone  with  phenylhydrazine.  (See  also  this 
Journal,  19G2,  136.)— .V.  .S. 

Jiare  I'.tirth-Metats  ;  Aromatic  Bases  as  Precipitanls 
for .     Alice  JI.  Jetierson. 

See  under  XXIII.,  ;)«[;e  029. 

Cinchona  Bark  ;  Determination  of .     Myttenaere-. 

See  vnder  XXIII.,  pa^e  931. 

E.NGMSH    PaTEXTS. 

Carbon    '/'etrachloride ;    Improved  Manufacture  of . 

A.   E.  Urbain,   l.'s,  France.      Kng.  Pat.  13,733,  July  5, 
1901. 

'  AxnynRots  aluminium  chloride,  2  parts,  is  added  to  100 
parts  of  dry  carbon  bisulphide,  the  mixture  is  boiled, 
cooled,  and  subjected  to  the  action  of  a  current  of  pure  (In- 
chlorine  at  15  C,  until  the  weight  is  3'83  times  the 
original.  About  0-5  per  cent,  of  powdered  iron  is  added 
to  transform  the  chlorosulphides  into  carbon  tetrachloridi- 
and  sulphur  chloride  ;  the  former  substance  is  then  separated 
by  distillation.  The  residual  sulphur  chloride,  by  the  action 
of  carbon  bisulphide  and  1  per  cent,  of  powdered  iron,  then 
yields  carbon  tetrachloride  and  free  sulphur,  which  remaios 
dissolved  in  the  excess  of  sulphur  chloride,  and  separates 
on  cooling:  CS;  + 3SXlo=  CCI4  +  .SXIj-H  OS.  These  two 
operations  may  be  combined  by  chlorinating  carbon  bi- 
sulphide, adding  more  carbon  bisulphide,  so  that  there  is 

,    1  mol.  of  CSj  to  3  mols.  of  S^CL,  then  adding  2  •  5  per  ceDt.  11 
of  powdered  iron,  gently  warming,  and  finally  distilling  uA  M 
rectifying.     The  residual  sulphur  chloride  is  added  in  the 
next  operation. — A.  C.  W. 

j       Alginate;  Maniif nature  of  Alkaline .     T.  Ingham, 

I  Liverpool.    "Eng.  Pat.  19,234,  Sept.  26,  1901. 

;   See  U.S.  Pat.  695,209;  this  Journal,  1902,  (-.38.— A.  C.  W. 

'    Morphine    [Codeine,   tVe.]  ;     Improved    Process    for  Pre- 
paring  Alhyl    Ethers   of   .       F.    Boehm,    LondOD. 

From  E.  Merck,  Darmstadt,  Germany.    Eng.  Pat.  14,366, 
.luly  15,  1901. 

The  process  is  claimed  for  the   production  of  alkyl  ethers 
of  morphine,  which   consists   in    treating  alkaline  solutions 
:   of  morphine  with  the  ethers  of   benzene  or   naphthalene 
sniphonie  acids. — A.  C.  W. 

U.NiTED  States  Patent. 

Cinchona  Alkaloid  Carbonic    Acids  :  Process   of  MaJu*/ 

Alkyl   Ethers  of .      H.    Thron,   Frankfort-on-M^n, 

Germany.     U.S.  Pat.  701,  523,  June  3,  1902. 

AlivYL  esters  of  the  cinchona  alkaloid  carbonic  acidiare 
prepared  by  heating  the  alkaloid  with  an  alphyl  ester  o( an 
alkylcarbonic  acid.  Thus,  the  ethyl  ester  of  quinine 
carbonic  acid  is  obtained  b}' heating  quinine  with  pheuyletbyl 
carbonate,  dissolving  the  jtroduct  in  benzene,  removing 
phenol  by  dilute  ammonia,  extracting  the  ethyl  ester  by  a 
dilute  acid,  and  precipitating  by  alkali.  The  product, 
CoH^G.CO.OC'onHjaNoO,  forms  white  needles,  which  mtll  « 
95°  C.—'K.  C.  \V. 

XXI.-PHOTOGRAPHY. 

Magnesium    Flashlight;      Velocity    of     Combustion    and 

Chronopliotogravhy   of  the .      -V.   Londe.     (.'01Bpte« 

llend.,  134,  [22'],  1.301—1303. 

The  light  from  magnesium   flashlights  was  allowed  to  fall 

on  a  moving   sensitive   plate   through   a   slit   carried  by  ^1 

vibrating  tuning-fork,  and  thus  the  duration   of  the  fl»»h 

I  was  measured.     This  duration  was  always  much  greatci 
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rfaaD  had  been  supposed,  lying  as  a  rule  between  l/8th  aud 
l/loth  of  a  second,  being  in  some  cases  as  mucli  us  l/4th, 
and  in  only  one,  out  of  many  examined,  as  little  as  l/'liOth 
jf  a  second.  The  duration  depends  on  the  mode  of  inflam- 
natiou  ;  electric  fusion  of  a  platinum  wire,  or  explosion  of 
I  pellet  of  mercuric  fulminate  causes  the  most  rapid  com - 
jiustion,  while  simple  ignition  by  a  match  causes  more 
gradual  combustion.  The  duration  is  proportional  to  the 
jaantity  of  powder  burnt ;  and  the  powder  in  a  heap  burns 
acre  rapidly  than  when  in  an  elongated  cartridge.  Chrono- 
ahotography  of  the  light  ehowed  that  the  actinic  power 
i-apidly  reaches  a  maximum  (2,  lOOths  to  3/lOuths  second 
iifter  inflammation),  which  it  maintains  for  an  appreciable 
'ime  (5/lOOths  to  C,  lOOths  second),  aud  then  gradually 
•  iimiuishes  to  extinction.  The  actinic  power  at  the  maxi- 
imm  is  quite  sufficient  to  allow  of  iustant.tneous  photographs 
ieing  taken.— J.  T.  1). 

IXII.-EXPLOSIVES,  MATCHES.   Etc. 

E.\-GI,ISII    1'ATEN'T.S. 

yUroglz/ceriii  :  Apiiaratus   for   the   Mainffucture    of . 

F.   L.    Xathau,   J.   JI.   Thomson,   and    W.   Kintoul,   of 
Waltham  Abbey.     Eug.  Pat.  15,983,  Aug.  8,  1901. 

This  is  so  arranged  that  the  nitration  of  the  glj-eerin,  the 
Jeparation  of  the  nitroglycerin  produced,  as  well  as  the 
■peration  of  ''after-separating,"  are  carried  out  in  one 
•essel.  The  nitrating  acid  is  introduced  into  the  nitrating 
icssel  by  opening  the  cock  of  the  pipe  e.  The  glycerin  is 
jun  in  by  introducing  n,  and  opening  the  valve  at  its 
iqttom,  the  contents  being  agitated  by  air  blown  through 
he  perforations  of  the  pipey.  When  nitration  is  completed 
,nd  the  temperature  has   fallen,  n  is  removed.     The  nitro- 


glycerin as  it  separates  from  the  acids  is  raised  by  intro- 
ducing by  the  pipe  /'waste  acid  from  a  previous  charge, 
the  displaced  nitroglycerin  flowing  by  /,  and  the  pipe  /;  to 
the  pre-washing  tank.  The  acids  ujay  be  run  off  by  b  to  an 
after-separating  vessel,  or  the  nitrating  ves.sel  itself  may  be 
used  for  this  purpose,  the  nitroglycerin  being  displaced  with 
waste  acid  as  it  rises  to  the  top,  or  skimmed  off  in  the 
usual  way.  Cold  water  circulates  through  the  coils  h, 
whilst  acid  fumes  are  carried  away  through  m  assisted  by 
the  injector  r.     The  pipe  c  leads  to  the  drowning  tank. 

— G.  W.  McD. 
Explosive   Materials ;     Process  for     Producing     Easily 

Jgiiitible .     C.    Dattenhofer,  Hamburg.     Eng.  Pat. 

877«,  April  15,  1902. 
In  such  materials  charges  of  powder  which  have  been 
gelatinised  by  the  aid  of  ethir-alcohol,  acetone  or  other 
solvents,  and  shaped  by  pressing,  are  put  into  hot  water  or 
some  other  hot  fluid,  steam,  hot  air  or  the  like.  The  mass 
swells  up  owing  to  the  rapid  volatilisation  of  the  solvent, 
and  the  resulting  forms  are  of  vohiniinous  extent  and 
extreme  tenuity. — G.  W.  McD. 

Torch    ami    Rocket ;    A    Cumtnncil    Marine .      W.  .1. 

Underwood,  Chiswick.  Kng.  Pat.  13,:!."j5,  July  1,  1901. 
CoMniNATiON'  in  a  single  casing  of  a  floating  marine  torch, 
with  self-projecting  arrangement,  such  as  rocket-compoji- 
tion,  whereby  the  torch  nuiy  be  projected  without  the  aid  of 
a  piece  of  ordnance,  and  then  act  as  a  floating  torch.  The 
tube  consists  essentially  of  three  parts.  The  lower  contains 
rocket  composition,  the  products  of  combustion  passing 
through  holes  having  raised  edges  on  one  side.  Thus  the 
rocket  is  given  a  spinning  motion.  The  next  chamber  con- 
tains calcium  carbide,  and  the  tube  is  here  perforated  to 
allow  access  of  water.  Acetylene  passes  up 
a  central  passage  to  the  burners,  which  are 
put  in  action  by  calcium  phosphide,  con- 
tained in  the  upoer  part  of  the  tube. 

— G.  W.  McD. 

Evaporaiiiiif,  Distilling,  or  Ai^ralingLiqaids 

or  the   like  ;    Appliances  for  .       A. 

Hollings  and  G.  Bell.     Eng.  Pat.   12,286, 
1901. 

Sec  under  I.,  page  904. 

United  States  Patents. 

Gunpowder;  Smokeless .     C.  O.  Luud- 

holni,  Stevenston,  Scotland.  U.S.  Pat. 
701,591,  June  3,  1901. 
DiAMYL  phthalate  is  added,  with  or  without 
••  mineral  jelly,"  to  nitroglycerin  and  nitro- 
cellulose, the  following  proportions  being 
recommended; — Ivitro^dycerin,  .^0;  nitro- 
cellulose, GO;  diamyl  phthalate,  10  (or 
diamyl  phthalate,  5  ;  and''  mineral  jelly,"  5.) 
— W.  G.  M. 

Powder;    Smoke'ess ,    and   Method    of 

Compounding  same,     J.  A.  Denton  and  J. 
II.  i'rcas,  both  of  .Johnston   ( 'ity,    Ten- 
nessee,   U.S.A.     U.S.  Pat.  701,802,  .Tune 
3,  1902. 
I'dTAssiUM  chlorate   is    ground  .and  mixed 
with  boiled  linseed  oil,  and  is  then  incorpo- 
rated with   sufficient  wlieat-flour  and  water 
to  bring  the  mass  to  a  dough-like  consist- 
ency, when,  after  thorough  mixing,  it  is  dried 
and  crushed  or  ground  in  order  to  granulate 
the  product. — W.  G.  .\I. 

XXIII.-ANALYTICAL 
CHEMISTEY. 

APPA/iATUS. 

Fuel  Calorimeter ;  A  Simple  Form  of . 

C.    1!.    Darling.    Engineering,   June   20, 

1902,  801. 
The  apparatus  is  sliown  in  vertical  section 
in    the    accompanying  figure.      The    thin- 
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walled  briiss  tube,  D,  about  1  in.  in  diameter,  passes 
through  the  centre  of  the  circular  brass  plate  A,  sup- 
porteil  on  three  brass  legs,  and  is  continued  to  the 
chamber  C,  which  is  composed  of  two  flat  brass  plates 
screwed  together,  the  upper  plate  being  hollowed  cut  and 
perforated  with  numerous  fiue  ho'.es.  A  glass  cover,  K, 
furnished  with  a  ground  flange  at  oue  ciid  an  1  ter- 
minating in  a  neck  at  the  rtber  end,  rests  with  its  flange 
on  a  rubber  ring  placed  iu  the  recess  on  the  plate  A.  It 
is  held  in  position  by  means  of  the  brass  ring  li,  which  is 
screwed  down  on  to  the  flanga  by  means  of  the  milled 
nuts  K,  F.  A  second  rubber  ring  is  placed  between  H  and 
the  glass  flange,  and  a  perfectly  air-tight  joint  can  be  seemed 
without  danger  of  cracking  the  glass.  The  upper  part  iif 
the  tube  D  terminates  in  tfree  flexible  brass  tongues,  -.vhieh 


serve  to  hold  the  porcelain  or  platinum  crucible  G.  The 
neck  of  the  glass  cover  is  fitted  with  a  rubber  stopper 
through  which  the  thick  copper  wires  H,  H,  are  passed  ; 
these  are  connected  in  the  crucible  with  a  piece  of  thin 
platinum  or  iron  wire  so  as  to  form  an  electric  ignition. 
Through  the  centre  of  the  stopper  passes  the  oxygen 
delivery  tube,  of  glass  or  metal,  which  reaches  to  the  level 
of  the  rim  of  the  crucible  and  is  preferably  widened  at  the 
extremity.  The  total  height  of  the  apparatus  is  7  in. 
The  combustion  is  curried  out  in  the  usual  manner.  The 
escaping  hot  gases  from  the  crucible  are  compelled  to  pass 
down  the  tube  I)  into  the  chamber  C,  from  which  they 
escape  in  extremely  small  bubbles,  which  rise  and  rest  for 
a  time  on  the  under  surface  of  A  ;  this  arrangement  insures 
that  all  the  heat  carried  over  from  the  combustion  chamber 
by  the  gases  is  imparted  to  the  water  before  the  bubbles 
reach  the  surface.     The  results  are  calculated  as  follows  : — 


(Weight  of  water  +  water  equivalent  of 
apparatus)  x  rise  in  temperature. 


Weight  ol  fuel  taken. 


=  calorific  power. 


Coal  which  burns  with  a  smoky  flame  should  be  previously 
mixed  with  about  half  its  weight  of  dry  kaolin  or  calcined 
alumina.  Liquid  fuels  are  mixed  to  a  stiff  paste  with  dry 
kaolin  or  calcined  alumina.  It  is  stated  that  with  the  outor 
vessel  made  of  glass,  the  results  obtained  are  constant  and 
far  more  correct  than  those  obtained  with  Thompson's 
apparatus,  whilst  if  a  copper  calorimeter  and  shield  be  used 


and  a  themiometer  graduated  in  -'-'  F.,  the  results  compare 
favourably  with  those  obtained  by  means  of  the  expensivi 
Mahler  calorimeter. — A.  .S. 


INORGANIC— QUALITATIVE. 


Ozone;  A  New  Re(i;/enl  far  the  Deteclitin  iif .    ( 

Chlopin.     Zeits.   Unlers.  Xahr.-   u.  Genussm.,    190: 
[U],  .504-505. 

Strips  of  filter-paper,  dipped  in  a  moderately  coiicentratei 
alcoholic  solution  of  "  Ursol  1)  "  ( .\ct.-Ges.  I.  Anilinfabr 
Herlin),  and  dried,  when  moistened  with  water  are  colourc 
blue  in  the  presence  of  ozone.  Hydrogen  peroxide  has  n 
action  on  the  test-paper,  whilst  nitrous  fumes,  chluriuc,  ai 
bromine  turn  the  paper  greenish-blue,  soon  changins 
yfillow.— \V.  1'.  S. 

Cobalt ;  New  Qualilalwe  Test  for .     ,T.  L.  Dauzi 

J.  Amer.  Chem.  Soc,  1902,  24,  [6],  578— 580. 

The  author  describes  a  new  test  by  means  of  which  one  y. 
of  cobalt  in  500,000  parts  of  water  can  be  detected,  provid 
the  solution  is  colourless  or  but  slightly  coloured.  To  aboi 
5  c.c.  of  the  solution  rendered  acid  with  hydrochloric  aci 
solid  ammonium  thio-acetate.  CHjCl  )SNHj,  is  added,  then 
a  few  drops  of  stannous  chloride  solution  (to  reduce  any 
iron  present),  and  an  equal  volume  of  amyl  alcohol,  or  a 
mixture  of  acetone  and  ether,  or  of  alcohol  and  ether.  The 
mixture  is  well  shaken  and  allowed  to  separate.  In  presence 
of  cobalt,  the  upper  layer  will  be  coloured  a  more  or  less 
intense  blue.  The  blue  colour  appears  to  be  due  to  the 
formation  of  the  double  cobalt  ammonium  thio2cet.'>.te, 
(Cll3C0S)oCo . aCHaCOSXIIj.— A.  S. 

INORGANIC— QUANTITA  TI VE. 

Chlorine ;  Simple  Apparatus  fur  the  Determinntinii  nf , 

by  Titration.  R.  Marc.  "C'hem.-Zeil.,  1902,  26,  [49], 
55C. 
BiKSKx's  apparatus  for  the  determination  of  chlorine 
suffers  from  two  disadvantages.  Great  care  is  required  to 
prevent  sucking  back,  and  with  some  substances  a  loss  of 
chlorine  occurs  before  the  parts  of  the  apparatus  can  be 
connected,  after  adding  the  hydrochloric  acid.  The 
apparatus  devised  by  the  author  is  free  from  these 
objections.  The  substance  under  examination  is  placed  in 
the  conical  flask  a.  and  the  tubulated  flask  c  is  filled  nearly 
up  to  the  neck  with  potassium  iodide  solution  ;  the  pipette  </ 


:3t 


also  is  filled  up  to  one-third  the  height  (i  the  bu.b  with 
|>otassium  iodide  solution,  and  is  closed  with  the  finger  or 
with  a  cork.  The  necessary  quantity  of  concentrated  hydro- 
chloric acid  is  placed  in/,  which  is  connected  with  a  supply 
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carbon  dioxide.  The  flask  a  i.s  gently  warmed  and  the  acid 
iven  over  by  a  stream  of  dry  carbon  dioxide.  When  the 
lole  of  the  acid  is  in  the  flask  n,  the  upper  end  of  the 
;pette  is  opened,  and  the  current  of  carbon  dioxide  is  so 
julated  that  it  balances  the  evoUition  of  chlorine.  When 
e  decomposition  is  complete,  the  pipette  is  withdrawn,  the 
jeiver  emptied,  and  the  contents  titrated.  To  be  quite 
■e  from  objection,  the  pipette  should  be  connected  to  the 
•eiver  by  means  of  a  ground  .joint,  but  the  amount  of 
loriue  which  is  not  absorbed  in  the  receiver  itself  is  so 
all.  and  it  is  so  greatly  diluted  with  carbon  dioxide,  that 
inliuence  on  the  rubber  stopper  is  not  noticeable. — A.  S. 

vper  :  Nole  on   the  yoliimetTic  Di'lermination  of  . 

'.  \V.  Parr.     J.  Amer.  Chem.  Soc,  1902,  24,  [6],  580. 

the  determination  of  copper  by  the  titration  of  cuprous 

ocyanate  with  permanganate  Hrst  in  the  alkaline  and  then 

the  acid  condition  (this  Journal,  1900,  1148),  the  end 

ction  is  sometimes  unsatisfactory,  owing  to  the  incom- 

te  oxidation  of  the   cuprous  hjdroxide  by  the  perman- 

late.       This    difliculty    is    overcouii'    by    the   following 

dification.  The     washed      precipitate     of     cuprous 

ocyanate  and  the  asbestos  pulp  are  treated  with  10  c.c. 

•  a  10  per  cent,  solution  of  caustic  potash  and  I  o  c.c.  of 

:inonia  (sp.  gr.  0'9G)  and  then  immediately  titrated  with 

permanganate  uutil,  upon  warming  (to  4.5° — 5.")     C), 

gncu  colour  of  the  supernatant  liquid   remains.      A 

lit  excess  (about  ^  or  \-  of  the  amount  already  used)  of 

muiii^anate  is  now  added,  the  mixture  alloweil   to  stand 

five  minutes,  acidified  with  25  c.c.  of  sulphuric  acid  (oi}e 

.  acid  to  one  or  two   of   water)    and   titrated  to  a  pink 

( >ration  with  permanganate.      The  end  reaction  is  sharp 

;   the  results  are  concordant. — A.  8. 

iiiumy,  Tin,  Copper,  and  Small  Quantities  of  Iron  ami 

■  ,ead  ;   Separatiunof  .      Ponlio.     .1.  Pharm.  Chim., 

902,15,  [12].  57:— 579. 

1'  grms.  of  material  are  dissolved  in  excess  of  hydro- 
i  'lie  acid  and  a  few  drops  of  nitric  acid  (sp.  gr.  1  -SH)  and 
t  solution  made  up  to  one  litre.  100  c.c.  of  this  solution 
I  evaporated   to  about  5  c.c.  and  boiled  with  .50  c.c.  of 

1  ic  acid  (sp.  gr.  1  -SS)  till  all  red  fumes  have  disappeared, 
t  eral  grms.  of  potassium  chlorate  are  ad<led  and  the 
I'tare  boiled  for  20  minutes.  The  solution  is  made  up 
t'OO  c.c.  and  the  oxides  of  tin  and  antimony  are  filtered 
t;  washed  with  hot  water  strongly  acidulated  with  nitric 
«  ,  dried,  ignited,  and  weighed.  The  o.'cides  are  then 
vmed  with  dilute  hydrochloric  acid  (3:1)  and  a  piece  of 
p,!  tinfoil  added ;  after  complete  disappearance  of  the 
0  es,  the  precipitated  antimony  is  washed  on  a  tared  filter 
V I  boiling  water  and  then  with  alcohol,  dried  at  1 10  C, 
a  weighed.  The  filtrate  containing  the  lead,  copper,  and 
II  is  evaporated  to  drjness,  the  residue  dissolved  in 
il  'e  hydrochloric  acid,  and  a  hot  cimcentrated  .solution 
0  odium  sulphide  added.  The  precipitated  sulphides 
a  Sltered,  washed  with  a  hot  solution  of  sodium  sulphide, 
a  dissolved  on  the  filter  with   nitric  acid.      The  broken 

2  •  is  then  washed  with  hot  water  and  nitric  acid  till  all 
^1  .'s  of  sulphur  have  disappeared.  The  resulting  solution 
'_s  'iled  till  all  the  sulphur  is  dissolved  and  evaporated  to 
«  ess  with  sulphuric  acid.  The  residue  of  lead  sulphate 
is  ished  « iih  water  and  alcohol  and  weighed.  The  filtrate 
Cl  aining  copper  and  iron  is  evaporated  to  one-third  its 
vi  me  and  the  copper  jirecipitated  eleetrolytically,  the  iron 
P' ?  precipitated  from  the  solution  with  ammonia.  The 
ir  may  also  be  estimated  as  oxide  after  two  precipitations 
"  ammonia,  the  copper  being  afterwards  precipitated 
'r  the  filtrate  wich  metallic  zinc,  after  evaporating  excess 
"I  amonia  and  acidulating  with  hvilrochloric  acid. 

— B.  F.  D. 

'  MS  Slag ;    Determination   of  Total    Phosphoric   Acid 

, •     C.  A.sohman.      Bull.  Assoc.  Beige  des  Chim., 

\;  [3],  140—142. 

T|  reagents  employed  are:  (1)  nitro-sulphuric  acid 
sci  ion,  consisting  of  420  grms.  of  nitric  acid  (sp.  gr.  I  ■  2), 
I'lJO  grms.  of  concentrated  sulphuric  acid,  diluted  to  make 
lljtres  ;  (2)  citric  acid  solution,  5U0  grms.  of  the  crystal- 


line acid  per  litre;  (3)  magnesia  mixture,  110  gvms.  of 
crystalline  magnesium  chloride,  140  grms.  of  ammonium 
chloride,  700  c.c.  of  ammonia,  sp.  gr.  0-967  (8  per  cent.), 
and  i;i00  c.e.  of  water — filtered  after  a  few  days. 

Five  grms.  of  substance  are  placed  in  a  half  litre  flask, 
which  is  filled  up  to  the  mark  with  the  nitro-sulphuric  acid, 
and  shaken  in  a  rotating  frame  for  -30 — 40  minutes,  at  a 
speed  of  40 — 50  revolutions  per  minute.  Fitly  c.c.  of  the 
filtered  solution  are  treated  with  10  c.e.  of  the  citric  acid 
solution,  and  aiiimoni:i  is  carefully  :idded  until  the  liquid  is 
alkaline  to  litmus  paper.  When  cool,  the  liipiid  is  shaken 
for  half  an  hour,  in  a  mechanical  a>;itatof,  with  20  c.c.  of 
the  magnesia  mixture,  and  afterwards  left  for  1 — 2  hours 
before  filtering. 

Should  the  licptid  turn  black  on  neutralisation  with 
ammonia,  or  during  agitation,  or  furnish  a  flocculent 
turbidity  due  to  silica,  the  method  cannot  be  used;  this, 
however,  is  a  comparatively  rare  occurrence. — C.  S. 

Boric    Acid   in    Butter;    Rapid   Determination  of  . 

H.  D.  Richmond  and  J.  IJ.  P.  Harrison.     Analyst,  1902, 
27,  [315],  179— 181. 

TwKXTY-FtvE  grms.  of  butter  are  heated,  with  stirring, 
with  25  c.c.  of  a  solution  containing  G  grms.  of  milk  sugar 
and  4  c.c.  of  normal  sulphuric  acid  per  100  c.c.  until  the  fat 
is  just  melted.  The  aqueous  portion  is  allowed  to  settle 
for  a  few  minutes  and  20  c.c.  are  withdrawn ;  a  few  drops 
of  phenolphthalein  are  added,  the  solution  is  brought  to  the 
boil  and  titrated  with  semi-noriiial  caustic  soda  uutil  a  faint 
pink  colour  just  appears  ;  12  c.c.  of  glycerin  are  then  added 
and  the  mixture  is  again  titrated  to  a  pink  reaction.  The 
difference  between  the  two  titiations,  less  the  quantity  of 
alkali  required  by  12  c.c.  of  glycerin,  multiplied  by  0-0368, 
will  give  the  quantitv  of  boric  acid  contained  in  20  c.c,  and 
this  multiplied  by  "'"»  +  P"-"""'^^"  "'  ^™«-'>-  ^i],  gj^e  the 
percentage  of  boric  acid  in  the  butter. — J.  F.  B. 

Bare    Earth    Metals;    Aromatic    Bases   as     Precipitants 

for .     Alice    M.   Jefferson,    J.    Amer.    Chem.    Soc., 

1902.  24,  [6],  540—562. 

Tiiic  experiments  were  made  with  salts  of  zirconium, 
thorium,  cerium,  lanthanum,  ueodymium,  and  praseody- 
mium :  whilst  the  aromatic  bases  used  were  aniline, 
o-toluidine,  xylidine,  dimethylaniline,  diethylaniline,  benzvl- 
amine,  pyridine,  piperidine,  quinoline,  and  phenylhydrazi'ne. 
It  was  found  that  zirconium  is  precipitated  quantitatively 
by  nearly  all  of  the  bases.  Thorium  is  precipitated  by 
aniline,  otoluidine.  xylidine,  diethylaniline,  dimethylaniline, 
piperidine,  pyridine,  and  quinoline.  Aniline,  o-toluidine, 
diethylaniline,  benzj'Iamine,  pyridine,  and  piperidine  are 
the  only  precipitants  of  cerium,  whilst  with  lanthanum, 
njodymium,  and  praseodymium,  the  precipitants  are 
benzylamine  and  piperidine. 

Thorium  and  zirconium  can  he  separated  from 
neodymium,  and  also  thorium  from  lanthanum  by  means 
of  quinoline.  Thorium  and  zirconium  can  be  separated 
from  lanthanum,. and  thorium  from  praseodymium  by  means 
of  aniline.  Cerium  can  be  separated  from  praseodymium 
by  means  of  o-toluidine,  and  zirconium  from  lanthanum 
and  praseoJymiuii'  b}-  means  of  xylidine. — -\.  S. 

ORGANIC— QUALITATIVE. 

Oil    of    'J'uTjienline  :      The   Acetic    Acid    Test   for . 

P.  W.  Squire  and  C.  M.  Caines.     Pharm.  J.,   1902,  68, 
[1668],  512. 

.\rcOKDiNG  to  the  B.P.,  oil  of  turpentine  is  soluble  in  its  own 
volume  of  glacial  acetic  acid,  and  F.  H.  Alcock  in  1899 
suggested  this  as  a  delicate  test  for  the  strength  of  glacial 
acetic  acid.  In  view  of  the  variable  results  which  have 
been  obtained,  the  authors  made  a  series  cf  experiments 
with  eight  different  samples  of  oil  of  turpentine,  and  with 
glacial  acetic  acid  at  4  strengths,  98-3,  S8-9,  99-5,  and  100 
per  cent,  respectively.  They  found  that  the  99-5  and  100 
per  cent,  acids  gave  a  clear  solution  with  all  the  stimples 
of  turpentine,  the  98  -  9  per  cent,  acid  was  clear  with  some 
samjdes  and  turbid  with  others,  and  the  98-3  per  cent, 
acid  separated  in  nearly  every  case. — A.  S. 
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Thiophau;  ZVew  Colour  Reaction  of .     H.  Kreis. 

Chem.-Zeit.,  1902,  26,  [47],. '.23. 
1p  a  very  dilate  solution  of  thalline  (tetrahydrop-ln-droxy- 
quiuoline  methyl  ether)  in  ordinary  benzene  be  shaken 
with  nitric  acid  of  sp.  gr.  1'4,  the  acid  becomes  coloured 
intensely  violet.  Benzene  which  has  been  freed  from 
thiophen  does  not  give  the  reaction.  This  rc;iction  is 
extremely  debcate :  tor  example,  it  is  still  perceptible  if 
thiophen  and  thalline  be  dissolved  in  light  petroleum  spirit, 
in  the  proportion  of  1:100,000  and  the  solution  agitated 
with  2  per  cent,  by  volume  of  nitric  acid  (sp.  gr.  1-4). 
The  violet  coloration  is  not  permanent ;  it  changes 
gradually  to  reddish  and  finally  to  yellow.  It  is  imme- 
diately destroyed  on  addition  of  water.  Toluene  containing 
methyl  thiophen  also  gives  a  colour  reaction  when  tested 
in  this  manner,  the  colour  produced  being  a  pure  blue. 
The  colour  reaction  may  be  used  for  the  detection  of  the 
smallest  qnantities  of  thalline. — A..  S. 

ORGANIC— QUANTITA  TIVE. 

Indigo   on    I'at-tlued  Fibres:    Detcrminalitm  of .     A. 

Binz  and  F.  Knng.  Zeits.  angew.  Chcm.,  15,  [23],oo7. 
PaEViocs  analyses  of  indigo  (pure)  B.A.S.F.  by  the  acetic 
acid  extraction  method  have  given  apparently  accurate 
results.  The  authors  now  lind  on  determining  the 
percentage  composition  of  the  extract  (by  sulphonation 
and  titration  with  hydrosulphite)  that  a  considerable  loss 
of  indigo  occurs  which  can  only  be  explained  by  the 
destructive  action  of  boiling  glacial  acetic  acid.  It  is  not 
known  whether  chemically  pure  indigo  is  affected  by  hot 
acetic  acid,  but  in  the  presence  of  the  extract  of  wool  fibre, 
an  actu.al  loss  occurs,  consequently  the  value  of  this  method 
of  estimation  needs  experimental  proof.  With  dyed  fabrics 
the  average  error  is  one-tenth  per  cent,  of  the  weight  of  the 
fibre  ;  for  comparative  purposes  the  method  is  workable. 

— W.  H.  B. 

Iodine    Monochloride :     Tlie    Use    of    ,     [in    Iodine 

Absorptions'].  J.J.  A.  Wijs.  Zeits.  Uuters.  Xahr.-  u. 
Genussm.,  1902,  5,  [1 1],  497— 504. 
The  solution  used  for  the  deterininatiou  of  the  iodine 
values  of  fats  and  oils,  and  consisting  of  iodine  mono- 
chloride  dissolved  in  glacial  acetic  acid,  keeps  well  provided 
that  the  purest  acetic  acid  is  used.  The  solution  diminishes 
in  strength  after  a  time  if  the  acid  contain  iodine  trichloride, 
water,  or  traces  of  alcohol.  The  loss  of  strength  which 
ordinary  Hiibl's  solution  undergoes  on  keeping,  is  chiefly 
due  to  the  presence  of  water  and  aldehydes  in  the  alcohol 
used  for  preparing  the  solution.  By  boiling  the  solution 
under  a  reflux  condenser,  considerable  loss  takes  place, 
showing  that  temperature  also  has  an  influence  on  the 
.solution.  In  using  Bubl's  solution,  the  time  of  action  of 
the  reagent  on  the  oil  should  not  be  excessive,  as  rever:;e 
actions  take  place,  and  too  low  results  are  obtained.  The 
iodine  values  obtained  by  the  use  of  iodine  monochloride 
agree  \rith  the  theoretical  figures  in  unsaturated  fatty 
acids  having  one  double  linking. — W.  F.  S. 

Rosin  ;  Determinatiim  of ,  in  Fiits,  Oils,  Soap,  Paraffin, 

Ac.  Holde  and  Marcusson.  !Miti.  teelm.  Versuchsanst. 
zu  Berlin,  1902,  20,  [1].  40—49. 
The  three  sources  of  error  in  Twitchell's  method  (this 
.lournal,  1891,  S04),  are,  (1)  that  part  of  the  fatty  acids 
may  escape  esterification ;  (2)  that  the '  colophony  may 
contain  a  large  proportion  of  unsaponifiable  matter  ;  and, 
(3)  that  resinous  constituents  are  soluble  in  the  acid 
Hqnid. 

These  drawbacks  are  overcome  in  the  following  method  : — 
In  the  case  of  fats  and  soaps  about  .i  grms.  of  the  sample 
arc  boiled  for  30  minutes  under  a  reflux  condenser  with 
.oO  c.c.  of  alcoholic  potassium  hydroxide,  the  soap  solution 
evaporated  to  dryness,  and  the  residue  dissolved  in  water. 
The  fatty  acids  arc  liberated  by  the  addition  of  hydrochloric 
acid,  and  dissolved  in  ether,  the  solution  neutralised,  con- 
centrated to  25  c.c.,  acidified  with  hydrochloric  acid,  and 
thoroughly  extracted  with  ether,  the  united  extracts  being 
evaporated. 


The  residue  is  dissolved  in  50  c.c.  of  absolute  alcohol;  uiil 
saturated  with  dry  hydrochloric  acid  gas  at  about  +  10^  ( 
the  action  being  continued  for  1  to  2  hours,  after  which  M 
flask  is  left  for  30  minutes,  and  its  contents   then  boiled  f- 
15   minutes  under  a  reflux  condenser.     After  eoolin",  t! 
liquid  is  shaken  in  a  separating  funnel   first  with   luu  c.^. 
and  then  with  successive  portions  of  50  c.c.  of  ether,  unti 
no  more  colonring  matter  is  extracted.     The  aqueous  iiquit 
is  then  neutralised,  and  the  extraction  repeated  with  seven 
portions  of  25  c.c.  of  ether. 

The  united  ethereal  extracts  are  shaken  with  about  SOc.c 
of  alcoholic  alkali  (10  grms.  or  KOH  ;  10  grms.  of  alcohol 
100  c.c.  of  water),  and  the  brown  intermediate  layer  (oontai: 
ing  a  large  proportion  of  rosin  soaps)  poured  o£E  with  tL 
alkali  layer.     I'he  ethereal  layer  is  thoroughly  washed  wi; 
water,  extracted  twice  more  with  10  c.c.  of  alkali  solution.ai. 
again  washed  with  water  until  the  washings  are  colourU- 
The  united  alkaline  aqueous  extracts  arc  shaken  with  jO  i 
of  ether,  and  the  ethereal  extract  in  turn  shaken   with  5  < 
of  the  alcoholic  alkali,  this  final  extract  being  added  to  i! 
main    body  of  alkaline  aqueous  extracts,  .vhieh  are  tin 
acidified  and  extracted  with   successive   portions  of  50  c 
of  ether.     Finally  the  acid  liquid  is  neutralised,  concentraii 
by  evaporation  as  far  as   possible,  and  again   acidified  aij 
extracted   with   ether.     The   united  ethereal  extracts  ar 
washed   with   20   c.c.   of   water  and   evaporated,  aad  tb 
residue  dried  on  the  water-bath  and  weighed. 

From  0-4  to  06  grm.  of  ihe  impure  resin  acids  lb; 
obtaineil  is  dissolved  in  20  c.c.  of  95  per  cent,  .alcohol  ia 
stoppered  graduated  cylinder,  and  the  solution  rendered  jj 
alkaline  to  phenolphthalein.  The  cylinder  is  heated  for 
short  time  in  the  water-bath,  then  left  to  cool,  and  il 
solution  made  up  to  100  c.c.  with  ether,  and  shaken  »v 
1  grm.  of  dry  powdered  silver  nitrate  for  15  to  20  minuii 
When  the  precipitate  of  silver  salts  of  the  fatty  acids  li 
subsided,  70  c.c.  of  the  clear  supernatant  liquid  are  lr«n 
ferred  to  a  second  graduated  cylinder,  and  shaken  «i 
20  c.c.  of  dilute  hydrochloric  acid  (1  :  2).  The  elheri' 
solution  of  resin  acids  is  withdrawn,  and  the  aqueous  Ut 
extracted  twice  with  20  c.c.  of  ether. 

The  ethereal  extracts  are  united,  washed  with20e.c. 
water,  and  filtered  into  a  flask,  where  the  bulk  of  tbeetli 
is  evaporated.  The  residue  (about  10  c.c;  is  transferred 
a  weighed  basin,  evaporated,  and  dried  for  a  short  time 
IIQ- — U.i'  C.  The  weight  of  the  residue  is  then  calcolat 
upon  the  amount  of  substance  originally  taken,  a  mc 
correction  of  0-4  per  cent,  being  made  for  the  slight  amon 
of  fatty  acids  still  present. 

When  the  .amount  of  resin  acids  found  is  less  than  SO  f 
cent.,  a  correction  of  +  8  percent,  on  their  quantity  is  mil 
for   the   unsaponifiable    matter.      Or    the    proportioD 
unsaponifiable   matter  maybe  determined  directly  in  I 
ethereal  solution  of  the  esters. 

Determination  of  Rosin  in  Fats  and  Soaps,  in  the  preset 
of  Unsaponifable  Oils. — A  portion  of  the  sample  sofficii 
to  yield  about  5  grms.  of  fatty  acids  is  saponified,  after  i 
addition  of  benzene  (free  from  thiophen).  The  un^po 
fiable  matter  is  then  separated  by  the  method  prescnbed 
Spitz  and  Hiinig.  and  the  residual  solution  of  fatty  iind  re' 
acids  treated  as  described  above,  the  mean  value  of  8 
cent,  being  added  to  the  resin  acids  for  the  unsaponifis' 
matter  in  the  rosin. 

Determination  (f  Rosin  in  Ceresin  and  Paraffin.—  ' 
rosin  is  extracted  by  means  of  boiling  70  per  cent,  akol . 
the  united  cold  extracts  filtered  and  evaporated,  and  -' 
residue  dried  at  110' — 11.5°  ('.,  and  weighed.— C.  A.  H- 

Stareh  ;  Determination  of O.  Lietz.    Ber.Deu:-. 

pharm.     Ges.,  12,    15.3—166.     Chem.    Ceutr.,   I90i., 
[24],  1339. 

The  author  states  that  the  methods  in  use  at  the  pre- 1 
time  for  the  determination  of  stareh  leave  sometlung" 
be  desired  in  the  case  of  substances  rich  in  albumin  ■' 
starch.     He  proposes  the  following  method  :  — 

I  a.)  If  the  substance  does  not  contain  much  cellulose, 
with  the  albumin  preparations,  roborate,  energin,  $\e  '- 
uate,  &c.,  2 — 10  gnus,  (according  to  the  content  of  sta  i) 
are  heated  for  about  20  minutes  in  a  flask  fitted  »i  » 
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'flux  condenser,  with  75  e.c.  of  a  5  per  cent,  solution  of 
l)tash  in  90  per  cent,  alcohol.  The  contents  of  the  flask 
le  cooled  slightly  and  filtered  hy  aid  of  the  pump  through 
'  layer  of  asbestos  resting  on  a  perforated  platf.  The 
'sidue  is  washed  with  hot  70  per  cent,  alcohol,  then  re- 
rned  together  with  the  asbestos  to  the  flask,  the  funnel 
i]sed  into  the  flask  with  hot  water  and  the  liquid  made  up 
200  e.c.  Twenty  c.c.  of  hydrochlorir  acid  are  then  added 
lid  the  starch  inverted  by  heating  on  the  water-bath  for 
'.  hours.  The  solution  is  then  rapidlj'  cooled,  neaily 
j'Utralised  with  potash,  made  up  to  300  e.c,  and  the 
I  xtrose  determined  in  2j  c.c.  by  Al'.ihn's  method. 
](h.)  If  the  substance  contain  cellulose  in  larger  quantities 
iBoient  to  cau.se  errors,  owing  to  the  actiou  of  the  acid 
iring  inversion,  then,  when  the  residue  and  the  asbestos 
'.ve  been  returned  to  the  flask,  30 — CO  c.c.  of  a  3 — .")  per 
Int.  aqueous  solution  of  potash  are  added  and  the  whole 
'ated  on  the  water-bath  till  the  greater  part  has  dissolved, 
le  liquid  i.s  then  made  up  to  400  c.c,  tiitored  through  a 
Ided  filter,  200  c.c.  of  the  filtrate  neutralised  with  hydro- 
loric  acid  and  inverted  by  heating  for  2j  hours  witli  a 
rther  20  cc.  of  acid.  The  dextrose  is  then  determined  as 
fore  in  :;5  or  SO  c.c.  of  the  solution. 

The  method  cannot  be  recommended  for  substances 
irj  rich  in  cellulose,  such  as  .listillers'  residues,  brewers' 
,'iins,  &c. — A.  S. 

'■astatic  Power,  acioriiivg  to  Lintiier'x  Method;  Deter- 

::">}alion  of .     ().  Mohr.    Woch.  f.  Brau.,  1902,19 

,  313. 

15  well  known  that  certain  substances,  which  may  nor- 
illy  be  present  in  malt  in  varying  proportions,  such  as 
paiagine,  lactic  acid,  carbonic  acid,  A:c,  exert  a  remark- 
le  stimulating  influence  on  diastatic  action.  Under  some 
cumstances  the  presence  of  these  substances  may  increase 
■  quantity  of  sugar,  produced  in  a  given  time  by  a  given 
mtity  of  diastase,  as  much  as  tenfold.  The  author  has 
estigated  the  question  whether  the  presence  of  such 
lies  has  .any  effect  on  the  results  obtained  in  the  deter- 
aation  of  the  di.astatic  power  of  a  malt  extract  by 
itner's  method.     Two  series  of  detei'minations  were  made 

each  case,  one  at  ordinary  temperatures  and  one  at 
her  temperatures  :  the  following  results  are  calculated 
'  the  basis  of  the  diastatic  power  of  the  plain  malt  extract 
aAe  lower  temperature  taken  as  lOO : — 


Per  Cent. 
.1  sra^ine.  added  to  the  i    O'O 

arch  solution >    0 '  1 

1  r  n-ooc 

I  0-001 
-;  0-002 
I    0-005 

C  0-01 


Uicacid  added  to  the 
'arch  solution 


J  n.mair 

Ij  n,  in  atmosphere  of  CO. '. 


100 
100 
100 
106 
125 
80 
07 
100 
lOo 


.■500 
1,000 
3110 
340 
500 

ioo 

300 
450 


lence  it  is  conclude.!  that,  although  these  substances 
rt  a  powerful  influence  when  saccharification  is  con- 
';'ted  at  higher  temperatures,  their  presence  as  found 
ler  normal  conditions  in  malt  will  introduce  no  appre- 
)le  errors  in  estimations  of  diastatic  power,  provided  the 
iperature  of  saccharification  be  kept  at  17^—18'  C. 

—J.  F.  B. 

jitcAoHO  Sark ;   Testing   of  .      Myttenaere.     Kcp. 

de  Pharm.,  1902,  218. 

EN  grms.  of  the  finely-powdered  bark  are  shaken  for 
:e  hours  with  140  c.c.  of  chloroform  and  10  c.c  of 
noma  solution,  then  3  grms.  of  powdered  gum  traga- 
fh  and  20  c.c.  of  water  added,  and  the  whole  well 
ated  and  .illcwed  to  settle.  lOO  c.c  of  the  chloroform 
ition  are  filtered  off,  the  solvent  evaporated,  the  residue 
don  the  water-bath,  redissolved  in   a  little  chloroform 

"i^ft'^'l  with   ISccof  decinormal   hydrochloric  acid. 

chloroform  is  run  off',  and  the  excess  of  acid  titrated 


with  alkali.  The  number  of  c.c.  of  acid  used,  multiplied  by 
0-0309,  represents  the  weight  in  grms.  of  alkaloids  in  5  grms. 
of  the  bark. — A.  S. 


XXIV.-SCIENTIFIG  &  TECHNICAL  NOTES , 

Volcanic  Dust ;  Analysis  of ,  in  St.  Vincent. 

Ciilonial  OfHce  Report,  June  1902. 

The  following  are  the  results  of  a  mineralogical  examina- 
tion of  the  volcanic  dust  made  hy  Dr.  Jjongfield  .Smith, 
in  the  Government  Laboratory  (15ai-ba<ioes),  dispatched  to 
the  Colonial  Secretary,  Mr.  Chamberlain,  and  received  .June 
18th:— 

ITie  particles'  from  O-.j  to  0-35  mm.  diameter  are 
composed  of  volcanic  glass  occluding  much  gas,  and  i-on- 
taining  small  crystals  of  felspar,  and  brown  flakes  pro- 
bably of  ferric  oxide.  The  gas  occlusions  are,  in  many 
instances,  so  numerous  as  to  render  the  particles  ijuite 
opaque. 

The  particles  of  0-3.1  to  0-2  mm.  diameter  are  composed 
partly  of  similar  volcanic  glass,  aud  partly  of  crystals  of 
felspar. 

The  particles  finer  than  0-1  mm.  are  chiefly  composed  of 
the  comminuted  cryst:il  fragments  of  felspar  and  augite. 

A  comparison  of  this  volcanic  dust  with  a  sample  obtained 
from  the  laboratory  museum  of  that  which  fell  in  1812 
shows  a  striking  difl'erence  between  the  two.  The  dust  of 
1812  is  composed  of  much  finer  particles,  and  these  are 
almost  wholly  volcanic  glass. 

This  points  to  the  eruption  of  1902  being  of  a  much  more 
violent  nature  than  that  of  1812.  It  is  very  rare  to  find 
so  many  mineral  jiarticles  in  volcanic  dust  scattered  So  far 
from  the  seat  of  eruption.  These  are  generally  sifted  oat 
by  the  wind  from  the  lighter  particles  of  glass.  The  fact 
that  particles  of  magnetite,  a  mineral  of  sp.  gr.  5 -.5  to  6-5 
of  over  0- 1  mm.  diameter,  should  be  found  in  the  dust  over 
90  miles  from  the  seat  of  explosion  is  significant  of  the 
prodigious  height  to  which  the  particles  must  have  been 
ejected. 

Amib/sis  of  the  Volcanic  Dust  of  7th  May  1902. — The 
complete  material  contained  in  100 parts: — Moisfure, o- 190  j 
loss  on  ignition,  0-060;  alumina,  21 -648  ;  titanium  oxide,' 
roOO;  iron  oxide,  G- 372  ;  lime,  10-000;  magnesia,  4-716'; 
soda,3-3.}l;  potash,  0-67.5  ;  phosphoric  anhydride,  0- 141 ; 
sulphuric  anhydride,  0-124  ;  silica  (by  difference),  51 -523; 
total,  100 -000. 

Of  the  above  the  following  percentages  were  soluble  in 
hydrochloric  acid: — Alumina,  titanium  oxide,  12-460; 
ferric  oxide,  2-890;  ferrous  oxide,  1-630;  lime,  J-940; 
magnesia,  0-778;  soda,  1-155;  potash  (soluble  in  1  per 
cent,  citric  acid  solution,  0-028),  0-085  :  phosphoric  anhy- 
dride (soluble  in  1  per  cent,  citric  acid  solution,  0-022), 
0-03S  ;  sulphuric  anhydride,  0-124  ;  silica,  0-108. 

Analysis  of  Volcanic  Dtn^t  from  Barliaclocs  Island, 
gathered  May  Vlth,  1902. 

Per  Cent. 
Loss  on  heating o-50 

Silica.  SiOj 53-00 

Ferrous  oxiilc.  FeO 4'.j5 

Perric  oxide,  Fe^Oa 2*95 

Alumina,  W.JJ^ , 20-75 

Lime,  CaO 20-00 

llapnesia,  MgO 3-50 

PotassiLim  oiirif,  KgO 1-10 

Sodium  oxide,  XajO 3-10 

Phosphoric  acid,  P.Oj traces 

!)9-35 

Mount  Pelee;  Ashes  from  the  Eruptions  of .in  1851 

and  1902.      .4.   Lacroix.      Comptes   Rend.,  134     [221 
1327—1329. 

Thk  ashes   from    the  recent  eruption  consisted  partly  of 
volcanic   glass,     jiartly    of    various    crystalline    minerals, 
which  the  author  separated  by  the  aid  of  acetylene  tetra 
bromide,  and  identified.     The 'results  of  their  analysis  are 
given  below  in  column   a,  along  with  those  of  the  analysis 
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of  ashes  from  the  1851  eruption  in  co'umn  b,  and,  for 
comparison,  those  of  the  analysis  of  a  hypersthenic  ande- 
sile  from  Mount  Shasta,  California,  in  column  c  : — 


SiOj  

TiO,  ^ 

AI2O, 

FejO, 

FeO   

MsO  

CaO 

Na.0    

KjO    

l-,os!<  on  icnitioii 

WO, ..:. 


SS-M 

60-15 

62'00 

0»0 

0-39 

U-17 

18-51 

lS-31 

17-S4 

0-77 
4-5» 

2-79 
3-83 

}l-4« 

2-45 

2-88 

2-(U 

6-87 

5-75 

5-S7 

.■!-77 

»-u 

4-29 

(I 'SO 

1-61 

1-47 

3-12 

8-00 

l-<i(i 

0-29 

lOO-Bl 


100-18 


The  analyses  show  that  the  products  of  the  two  eruptions 
are  very  similar,  and  that  they  differ  little  from  the 
hypersthenic  andcsite  of  Mount  Shafta.  They  are  much 
less  acid  ihuu  the  ashes  from  Santorin  (1866)  and  Krakatoa, 
(which  contained  68  per  cent,  of  silica),  and  are  richer  in 
alkalis,  poorer  in  alumina,  lime,  and  magnesia.  The  vol- 
canic glass  is  compact  and  uniform,  nearly  free  from 
hubbies  and  from  felspathic  microlites,  but  contains  many 
opaque  globulites  and  occasional  crystals  of  hypersthene. 
It  is  in  no  sense  a  glassy  pumice,  like  that  from  Krakatoa 
and  from  Santorin. — J.  T.  I), 

Colloidal    Merotry    and    some   other     Colloidal    Metals; 

Electrical  Preparation  of .     .1.  Billitzer.    Ber.,  1902, 

35,  [11].  19^9—1935. 
Colloidal  mercury  is  formed  on  the  electrolysis  of  very 
dilute  solutions  of  mercurous  nitrate,  wlien  platinum,  ziuc, 
iron,  lead,  or  nickel  electrodes  are  used.  Other  things  being 
equal,  the  formation  of  the  colloidal  metal  is  fivourcd  by 
the  use  of  large  electrodes.  .Similar  phenomena  are 
exhibited,  although  in  a  smaller  degree,  by  solutions  of 
silver  salts.  I'ure  colloidal  mercury  is  obtained  by 
subjecting  to  Bredig's  disintegration  process  (this  .Tournai, 
1899,  50,-J81)  amalgams  or  mercury  precipitates  on  metallic 
gauze,  which  is  not  itself  disintegrated.  In  this  way  also,  the 
author  has  disintegrated  metals,  such  as  copper,  nickel,  iron, 
zinc,  and  lead,  which,  up  to  the  present,  either  ha%'e  not 
been  disintegrated  by  Bredig's  metho<I,  or  have  not  been 
prepared  ia  the  colloidal  condition.  These  disintegration 
phenomena  are  favoured  and  in  most  cases  only  rendered 
possible  by  the  use  of  metals  having  loose  texture  and 
rough  surface ;  good  results  are  obtained  with  electro- 
deposited  metals. — A.  S. 

Copper  O-ride ;  Ainmoniacal [^Ciqirainmomnjul. 

Bouzat.     Comptes  Ecnd.,  134,  [22],  1310—1312. 

The  ammouiacal  solution  of  cupric  hydroxide  in  excess  of 
ammonia,  allowed  to  stand  over  sulphuric  acid  till  a  preci- 
pitate begins  to  appear,  has  the  comjiosition  expressed  by 
CuO  25  XH,.  The  author  has  made  calorimetric  measure- 
ments on  the  neutralisation  by  acids  of  the  solution 
CuO  28  NHj,  and  concludes  that  the  base  is  formed  from 
copper  oxide  and  ammonia  with  slight  evolution  of  heat, 
and  that,  when  formed,  it  is  a  strong  base,  much  stronger 
than  ammonia. — J.  T.  D. 

Carbonylferrocyimides  ;  Action  nf  Light  on  .    G.  Wyss. 

Bull.    Soc.   Ind.   Mulhouse,   I'roccs-verbaux,    1902,   [5], 
2—3. 

When  a  solution  of  potassium  carbonylferrocyanide  is  ex- 
posed to  light,  various  reactions  take  place  according  to  the 
conditions  which  obtain.  The  simplest  reaction  occurs  in 
the  presence  of  alkalis  ;  in  contact  with  air,  carbon  mon- 
oxide is  evolved  and  potassium  ferrocyanide  and  ferric 
oxide  are  formed.  A  neutral  solution,  on  exjiosure,  gradually 
turns  green  and  then  blue,  depositing  a  complex  potassium 
iron  cyanide,  which  alkalis  decompose  into  ferric  hydrate 
and  potassium  ferrocyanide.  The  action  of  light  in  this 
case  diminishes  as  the  quantity  of  insoluble  cyanide  pro- 
duced increases,  and  it  ceases  before  the  whole  of  the 
carbonylferrocyanide  has  been  decomposed. 


Paper  coloured  with  ferric  carbonylferrocyanide  chaog 
in  colour  from  purple  to  blue,  on  its  being  placed  in  dire 
sunlight. 

The  sensitiveness  to  light  of  earbouylferrocyanides  h 
also  been  ob.served  by  H.  Uanert. — E.  B. 

Calcium  Carbide  and  Acetylene  ;  Some  Reactions  of 

().  Sandmann.  Zeits.  angew.  Chem.,  1902, 15  [22],  54; 
If  dry  pure  acetylene  be  saturated  with  the  vapour  of  son 
halogen  derivative  of  a  hydrocarbon,  and  the  mixtit 
heated  to  a  temperature  of  300' C.  or  upwards;  or  if  tl 
halogen  derivative  in  a  state  of  vapour  be  led  over  catciu 
carbide  raised  to  a  similar  temperature,  a  total  decompoi 
tion  takes  place,  all  the  carbon  being  liberated  inthefri 
state,  the  halogen  combining  with  either  hydrogen  or  nut) 
and  sometimes  free  hydrogen  being  also  produced.  Tyiiio; 
reactions  are  : — 

CCI^  +  2C.,H.,  =  5C  +  4HCI ; 
3CaCj  +  2CHC13  =  80  +  BCaCL  -i-  2H. 

Identical  decompositions  occur  between  carbon  blsulphii 
and  acetylene  or  carbide  ;  sulphuretted  hydrogen,  calciu 
monosuliihide,  or  caleium  pentasulphide  be mg  formed  p 
cording  to  circumstances.  (See  also  this  Journal,  19i 
545.) 

Calcium  carbide  and  potassium  thiocyanate  meli 
together  in  molecular  proportions  yield  calcium  mono- 
phide,  potassium  cyanide,  and  free  carbon,  but  the  react: 
is  not  quantitative ;  if  the  thiocyanate  is  in  large  eir. 
calcium  pentasulphide  is  produced.  Between  potaisiu 
thiocyanate  and  acetylene — the  former  being  used  as 
solution  dried  down  on  wood  charcoal — the  reaction  is  mn 
as  already  described  by  Conroy,  Heslop,  and  Shores  (tl 
Journal,  1901,  322).— F.  H.  L. 


Cliurationnl. 

SCIIOL.VRSHIBS. 
The  Institution  of  Mining  and  Metallurot. 

At  a  meeting  of  the   council  of  this  institution,  held 
June  17,  it  was  decided  to  offer  scholarships  in  mining: 
metallurgy  to  the  following  colleges : — The   Iloyal  Sch 
of  Mines,  two  scholarships  of  5C/.  each ;    King's  Colli 
(London),   50/. ;  the  Camborne   School   of  Mines   (Co 
wall),  50/. ;  and  the   Durham    College   of   .Science  (i\ 
castle-on-Tyne),   50/.     These   scholarships  will  be  offei 
annually  for  three   years.     In  addition  to  other  work  : 
the   advancement    of    technical   education    in   mining  il 
metallurgy,  the  institution  has  submitted  to  the  Boud  f 
Education  a  comprehensive  scheme  for  affording  prectil 
experience  in  workshops  throughout  the  kingdom  to  min; 
and  metallurgical  studeuts,  and  it  is  expected  shortly  tos 
put  in  force. 


^fil)  £oob£(. 


First  Book  of  Qualitative  Chemistry.  For  Shits 
of  Water  Solution  and  Mass  Action.  By  .VtBEKii. 
Phescott,  Ph.D.,  and  Eugene  C.  Sullivan.  Ph.D.)f 
the  University  of  Michigan.  Kleventh  edition,  entiiy 
re-written.  1).  van  Xostrand  Company,  '-'3.  Muitty,  i 
27,  Warren  Streets,  Xew  York.     1902!     Price,  1.40  <s- 

Svo'volume,  containing  table  of  contents,  preface,  i 
text  filling  142  pages,  followed  by  the  alpbabetitial  it  ^ 
of  subjects.  This  little  work  on  tjualitiitive  Analysis 
treated  in  three  sections:  I.  Intboductort,  with  gee*' 
definitions,  &c.,  including  a  section  on  -'Electrolytic  s- 
sociation,"  one  on  "  Equilibrium  between  Substances  "i 
a  Common  Ion,"  and  a  third  on  "  Hydrolysis  "  ;  II.  " 
Metals;  and  III.  The  Xon-Metals.'  It  "is  stated  it* 
preface  that  the  main  purpose  in  preparing  this  edm 
has  been  "  to  enable  the  beginner  to  deal  with  chei* 
change  in  the  light  of  present  studies  of  water  sol  OD 
and  of  irass  action." 
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Grinde  Ixdustrie  Chimique  Mixeuale.  Soufru, 
kzotc,  Phosphates,  AIuii.  Par  E.  Sorei,,  Ancien 
ngenieur  des  .Manufactures  de  I'Etat.  C.  Naud,  Editeur, 
,  rue  Kaciue  :f,  Paris.     1902.     Price,  14  frs. 

s  Tolume,  8vo  size,  contains  introduction,  SOO  pages  of 
ject-matter,  and  the  table  of  contents.  There  are  113 
itratiocs.  Ths  work  is  divided  into  four  sections, 
liog  with  the  four  main  subjects: — I.  Sulphur;  II. 
rogen;  III.  Phosphates;  and  IV.  Alums.  These  four 
ions  are  sulitlivided  as  follows: — I.  Chemical  Pko- 
ns  Derived  kisom  .SuLrnvR  or  Metallic  Sclciiides  : 

Brimstone,     (fc)  Carbon    Bisulphide,     (c)  .Sulphurous 

d,  Sulphites,   and   Thiosulphates.     (it)   Sulphuric   .\cid, 

II.  Xitroi;en' CoMPODNDS  :   (o)  Xitc:ites  and  Nitrites 

'otassium  and  Sodium.     (6)  Nitric  Acid,     (c)  Amiacnia 

Ammonium  SaUs.  (d)  Cyanogen  Compounds.  HI. 
)SPHATEs  IN  Reference  to  Indijstuv  and  Agricul- 
E  (seven  chapters).  IV.  ,Vhjm«,  Alimixiitm  Scl- 
TE,  .Sllpiiates.  Appendix,  in  «hich  the  following 
jects  are  treated  : — Syntlietic  jir.iduction  of  Solid  or 
aiog  Sulphuric  Acid.  Purification  of  Chamber  .\cid. 
saratioD  of  Nitric  Aeid  by  Valeutiuer's  Process.  Coke 
DS  with  recovery  of  Tar  Products  and  Ammonia. 


CraUe  Effort* 

J.~GENEIiAL. 
Trade  of  Bordeaux  (France)  ix  1901. 

Foreign  Office  Annual  Series,  No.  2817. 

xports. — The  pare  oils  exported  were :  olive  oil, 
PH  cwts.,  asagain.st  7,742  cwts.,  in  1900;  and  carth- 
a;)il,  16,632  cwts.,  as  against  16,023  cwts.,  in  1900. 

lerc  was  a  falling-off  all  round  in  exports  of  resin  and 
II  .'Dtine.  Prices  ruled  high,  and  forest  owners  were 
rt  :tant  to  fell  whilst  there  was  a  prospect  of  getting  high 
pr'S  for  resinous  products. 

iJer  chemical  products,  the  principal  items  exported 
liestnut  and  other  vegetable  tannin  extracts, 
uts.,  as  against  7  2,000  cwts.,  in  1900;  oxide  of  zinc, 

1  cwts.,  as  against  131  cwts.;    cr3'stallised  acetate   of 

1     ,s28   cwts.,   as  against  536  cwts.;  glycerin,  2,620 
;is   against  3j7   cwts.;    raw  tartar,   1,146    cwts.,    as 

I't  2,516  cwts. ;  and  cream  of  tartar,  41,166  cwts.,  as 
-.  1st  3.'), 587  cwts. 

mmon  soap  is  the  principal  item  under  perfumery  with 
-1  ;wts.,  as  against  234  cwts.,  in  1900. 

hite  porcelain  is  the  only  item  of  importance  under 
p<  ry  and  porcelain,  with  65,854  cwts.,  as  against  56,612 
c»  ,  ia  1900.  This  article  comes  from  the  Havilland 
»a  ties  at  Limoges. 

ider  the  heading  of  prepared  hides,  the  only  items  of 
nc  were  2,129  cwts.  of  tanned  goat  and  sheep  skins,  as 
ag  St  4,150  cwts.  ;  other,  587  cwts.,  as  against  1,073  cwts. ; 
oujjd  calf  skins,  natural  colour,  540  cwts.,  as  against 
U  wtB. ;  and  tinted  or  dyed  dressed  calf  skins,  1,676  cwts., 
as  ainst  842  cwts.,  in  1900. 

'  manganese  ore  was  exported  in  1901,  as  it  was  all 
lio  bt  up  in  France.  There  were,  however,  exported 
9,"i  cwts.  of  iron  pyrites,  2,146  cwts.  of  copper  ore, 
!>'!'  cwts.  of  lead  ore,  and  311  cwts.  of  zinc  ore. 

ports. — The    principal    items   under   fish    oils    were  : 
'jil,    61    cwts.,  as    against    464  cwts.  ;  cod-liver    oil, 
"ts.,  as  against  627  cwts.;  and  other  oil,  1,420  cwts., 
:is,ain6t  1,150  cwts.,  in  1900. 

je  amount  of  cotton  oil  imported  was  12,820  cwts., 
M^ainst  9,948  cwts.,  in  1900. 

j'6  tons  of  chemical  wood  pulp  were  imported  from 
M^nited  Kingdom  in  1901. 


There  was  a  large  increase  in  the  coal-tar  imported,  and 
there  was,  in  addition,  23.864  cwts.  of  bitumen,  as  against 
32,420  cwts.,  in  1900. 

Whilst  there  was  an  increase  in  the  total  importation  of 
chemicals  of  232,384  cwts.,  there  was  a  decrease  in  those 
from  the  United  Kingdom  of  3 1, 047  cwts.  The  principal 
items  were:  bicarbonate  of  soda,  341  cwts.,  as  against  72 
cwts. :  s.ilammouiac,  raw, 6,326  cwts.,  as  against  5,858  cwt-i. ; 
refined,  416  cwts.,  as  against  3,393  cwts.  ;  superphosphate  of 
lime,  1.938  cwts.,  as  .ag:iitist  2,687  cwts.  ;  chemic:il  manure, 
150,342  cwts.,  as  against  112,188  cwts.  in  1900,  1 66,9 10  cwts. 
in  1899,  and  77,867  cwts.  in  1898;  creosote,  124,997  cwts.. 
.as  against  124,079  cwts.  in  1900,  and  367,570  cwts.  in  1899; 
sulphatenf  copper,  149,857  cwts.,  as  against  217,839  cwts.  in 
1900,  and  229,192  cwt.s.  in  1899.  The  falling-otf  in  the  last 
item  is,  doubtless,  due  to  the  comparative  freedom  from 
disease  of  the  vines  during  the  last  two  years.  Other  items 
imported  were  :  caustic  soda,  237  cwts.,  as  against  233  cwts. ; 
oxide  of  lead,  199  cwts.,  as  against  177  cwts. ,  c:irbonale  of 
magnesia,  123  cwts..  as  against  34  cwts.;  glycerin,  1,457 
cwts.,  as  against  1,170  cwts.;  and  sulphaie  of  lime,  497 
cwts.,  as  against  7!6  cwts.,  in  19nO. 

The  quantity  of  ground  oil-paint  imported  rose  to  430  cwt=. 
(out  of  a  total  of  440  cwts.),  as  against  191  cwts.  in 
1900  ;  283  cwts.  in  1899,  and  751  cwts.  in  1898.  There  was 
a  falling  off  in  coloured  washes  for  wall  papers,  &c.,  the 
amount  imported  being  230  cwts.,  as  against  445  cwts.  in 
the  previous  year.  The  amount  of  writing  and  printers' 
ink  imported  was  32  cwts.,  as  against  33  cwts.  in  1900. 

There  was  an  increase  in  all  toilet  soaps,  with  the  ex- 
ception of  transparent  soap,  of  which  only  1 1  cwts.  were 
j  imported,  as  against  12  cwts.  in  1900.  Oiher  toilet  soaps 
figured  for  108  cwts.,  as  against  21  cwts.  in  1900.  The 
blacking  imported  amounted  to  84  cwts.  out  of  a  total  of 
90  cwts. 

The  principal  articles  of  pottery  imported  were  :  common 
earthenware,  5,600  cwts.,  as  against  93,855  cwts.  ;  varnished 
or  enamelled  pottery,  390  cwts.,  as  against  503  cwts. ;  tine 
earthenware,  121  cwts.,  as  against  107  cwts. ;  and  porcelain, 
64  cwts.,  as  against  109  cwts.  in  1900. 

The  principal  kinds  of  paper  imported  were  :  fancy  paper, 
145  cwts.,  as  against  33  cwts. ;  other  writing  paper,  2,608 
cwts.,  as  against  2,168  cwts.;  p.aper  hangings,  311  cwts., 
as  against  351  cwts.;  and  cardboard,  189  ewts.,  as  against 
49  cwts.  in  1900. 

The  chief  items  under  prepared  hides  were  tanned  or 
dressed  goat,  sheep,  or  lamb  skins,  180  cwts.,  as  against  173 
cwts.;  other  tanned  or  dressed  skins,  129  cwts.,  as  against 
183  cwts.  in  1900. 

Trade  of  Baden. 

1 

I  Foreiyn  Office  Annual  Series,  JVo.  2816. 

The  chemical  industry  did  not  sulfer  so  much  as  other 
branches  in  1 901.  For  coal-tar  products  there  was  a  steady 
demand,  notwithstanding  that  the  colour  factories,  and  also 
the  iicid  manufacturers,  were  much  troubled  and  impeded  by 
the  stagnation  in  the  textile  branches.  \  factory  producing 
glycerin,  ether,  quinine,  and  other  chemicals  reports  an 
active  trade  in  the  first  half-year,  but  slackness  later. 
Carbolic  acid  crystals  declined  considerably,  whilst  crude 
acid  for  disinfection  was  quite  neglected.  Superphosphate 
works  are  stated  to  be  in  continual  difiiculties,  owing  to 
foreign  competition,  whilst  soda  manufacturers  fear  the 
prospect  of  a  reduction  of  duty. 

There   is  great  over-productiou  in   the  manufacture   of 
soap,  and  for  the  smaller  soap-makers  prospects   are   not 
I   encouraging. 

I       The    paper    mills    laboured    also    under  very  adverse 
conditions. 

The  large  Franco-German  glass  factory,  at  VValdhof, 
reports  that  business  in  the  Zollverein  diminished  so 
greatly,  in  1901,  that  to  keep  the  works  employed,  goods 
had  to  be  placed  at  losing  prices  in  Austria,  Switzerland, 
and  America. 

The  Portland  cement  factories  also  had  a  bad  year  ;  there 
was  little  or  nothing  doing  in  the  building  trade,  export?, 
fell  off,  and  (iermany  appears  likely  to  lose  the  American 
i  market  altogether. 
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Teade  of  Pernambuco  (Bi!a/ii.). 

Foreign  Office  Annual  Series,  A^o.  2814. 

Selum  of  £xports  of  all  Products  from  Pernambuco  during  the  Year  19(11. 


White       ■■,,      .     j_ '  Centrifueal          Goat       i     Rum,        Alcohol,    ;    n„». '  r--         i 

Soijarand    ■*^"^^1™<1°'     SuRar,  08°      and  Sheep  1       21»          3B»  to  40'      Cotton       jji^^^_      Carnauba^. 
Refined.         °"*^'"^-       Polarisation.        Skins.        Cartier.       Cartier.         °'^*"-                            "•^-       ' 

1              '                             :                         1                       ' 

Tons.      .      Tons. 
Vuited  Kinsrdoni,.             ..                   !),04fl 

United  States 73,1T(! 

Portugal 3(1                   9» 

Native  ports HVioS             23,fi03 

Other  countries...               7li                115 

Tons.       '        No. 

6.51                  24.400 

16,940             l.Ki.WI) 

5 

230                 10,800 

lOO.OOtl 

Pipes. 
4 

"18 
12,620 

70 

Pipes. 
161 

"22 

8.015 

Tons.          No.      '       Tons.             C 

S,38t               347             327                262,( 

2            3,134             -SU                845.1 

■23                ..                  84.1 

97               474                 U           1.307,1 

2,423          03.2.34             33Si                3»,(, 

Total '        51,464            106,041 

17.836            1.898,800 

12,712 

8,198 

7.906          (17,934             901             2.537,( 

1 

NOTE.-About  2.000  tons  of  castor  seed.  vaUied'at  17.500/.,'and  90  tons  of  Mangabeira  rubber,  valued  at  13.500.'..  have  also  been  exportei 

(lurins  the  year. 

Return  of  Exports  of  all  Products  from  Pernambuco  during  tlie  Year  1900. 


White      JMi^oovado     ^^^^^^     ^J^J^ 
feuBar.  Sugar.       poi^l-isation.       Skins.      | 


Rura. 

21° 
CiU'tier. 


Alcohol. 
.36°  to  4(1° 
Cartier. 


Cotton 
ijeed. 


Hides, 


~r 


Tons. 


United  Kingdom. 

United  States 

Portuiral 3  I 

Native  ports 70.921  i 

Other  countries. . .  454  ] 

Total I  71.378  i 


Tons. 

2.631 

19.446 

.3 

23,193 


Ions. 
!100 


No. 
1.88X400 

92,800 


Pipes. 


10 

14,742 
434 


Pipes. 


8,333 
50 


Tons. 
S,S6(i 


961 


No. 

I.4<« 
30.8.39 

3.720 

13 

99,263 


Caniauba       ,.  , 
Wax.  >••' 

— ^ 

Tons.     r^B 
2S4  H 

198  ■■ 

1.71.- 


45,297 


1,977.200     i      15,206 


8,419 


6,821        135,256 


III.— TAR  PRODUCTS,  PETROLEUM,  Etc. 

Carriage  of  Naphtha. 

Bd.  of  Trade  Notice,  No.  25. 

It  naphtha  be  stowed  in  a  cool  part  of  the  vessel,  and  in 
perfectly  gas-tight  iron  drums  with  not  less  than  5  per  cent, 
clearance  in  each  drum,  and  the  drnms  containing  it  be 
packed  with  sawdust  in  iron  tanks  similar  to  water  tanks, 
the  lids  being  carefully  secured,  no  objection  need  be  raised 
to  its  being  carried  under  deck  in  steamships  not  carrying 
emigrants,  provided  the  naphtha  is  stowed  in  a  separate 
hold  or  compartment  removed  as  far  as  possible  from  any 
hold  or  compartment  containing  explosives. 

The  requirements  of  section  446  of  the  Merchant  Shipping 
Act,  1894,  will,  of  course,  have  to  be  observed. 

Pitch  and  Coal-Tar  at  La  Roctielle  (Fkanxe). 

Foreign  Office  Annual  Series,  No.  2817. 

Coal-tar  pitch  and  coal-tar  were  imported  from  the  United 
Kingdom,  and  pine  pitch  from  Kussia,  to  the  extent  of 
4,972  tons,  during  1901.  The  imports  of  pitch  largel}' 
depend  upon  the  demand  for  patent  fuel,  of  which  there 
is  an  important  factory  at  La  Rochelle,  as  well  as  one  at 
La  Pallice  ;  a  second  one  at  La  Rochelle  will  shortly  be 
established,  and  a  third  at  Rocbefort. 

Creosote  at  B.vtoxne  (France). 
Foreign  Office  Annual  Series,  No.  2817. 

The  qu.antity  of  creosote  imported  direct  from  the  L'nited 
Kingdom  did  not  exceed  130  tons,  whilst  about  1,UOO  tons 
w'ere  imported  from  Spain. 

Oilfields  in  Texas  (United  States). 

Times,  June  2Stli. 

Little  attention  has  been  paid  to  refining  as  an  element 
in  the  new  field.  The  oil  contains  sulphur,  which  it  is 
desirable  to  remove  before  using  it  in  largo  boilers  or  loco- 
motives, or  on  board  ships.  In  order  to  do  this  the  IJufEey 
Company  has  set  up  r.  small  refinery,  and  another  company 
has  purchased  from  Dr.  P.  Dvorkovitz  his  patent  for  the 
.separation  of  sulphur  from  the  bulk.  These  processes  are 
cheap,   costing  only    about    5   cents    per   b.arrel.     Among 


those  who  had  been  giving  much  attention  to  these  h<  1 
oils  was  Dr.   Chauncey  R.  Forward,   of  Cleveland,  ( 
For  several  years  he  had  been  working  independent! 
the  waste  products   of  the  Ohio  oils,  and  for  two  or  1 
years  upon  the  heavy  oils  from   Texas  and  Louisiana,    i 
bad  such  faith  in  the  future  of  the  fields   that  he  contii 
steadily  to  acquire  lands   in  both  these  states  long  h 
the  Beaumont  discovery.     The  company  bearing  his  ; 
was  the  only  one  that  seemed  ready  to  take   up  the 
of  separating  the  oil  into  its  constituent  parts.     A  rcli 
capable  of  handling  5,000  barrels  per  day  is  now  i; 
construction  on  land  accessible  from  the  sea,  and  only  .1 
15  miles  from  Beaumont.     A.  small  refiner)-  had  bet 
operation  in  Cleveland,  handling  these  oils  on  a  commt 
scale.     As  this  process  carried  the  work  far  beyond 
laboratory  experiments,  upon  which  reliance  has  hereto  t 
been  placed,  a  report  of  the  average  results  of  this  te»t   r 
appropriately  be  published. 

If  we  take  100  barrels  of  crude  Texas  oils  at  the" 
market  price  of  20  cents,  and  calculate  labour,  fuel,  id 
operating  expenses  at  the  maximum  cost,  and  the  pri(  if 
the  various  products  extracted  at  the  minimum  price  " 
following  table  gives  the  analyses,  the  number  of  g»i 
the  value  of  each  product,  and  the  value  of  the  fiu. 


3  per  cent,  napiitha  . 
15  per  cent,  kerosine 
21  i3er  cent,  interme- 
diate and  neutral. 

17  itBr  cent,  machine 
oil. 

18  per   cent,   heavy  , 
eiu;ineoil. 

15   per   cent,  heavj- 

cylinder. 
10  per  cent,  asphalt 

(3,360  at    30   dols. 

per  ton). 
1  percent,  loss 

100  per  cent.,  total. 
100  barrels. 


No.  of 
Gallons. 


126 
630 

882 


Value 

per 

Gallon. 


Cents. 
7 
6 

4 


Valne,    I    Value 

I  Finished    Gallon   '■ 

Product,  I   with  «  h 

I       100         it  will  ill 

'  Barrels.   Coniprtill- 


Bols. 
8.82 
37.80 
33.28 


714 
75C 


630 
420 


12 

8S.68 

n 

1M.40 

30 

189.00 

12 

50.40 

Oeni 
; 

i 
t 

11 
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luct.  iind,  for  comparison,  the  value  per  gallon  of  each 
ile  as  now  drawn  from  other  sources. 
ovpever  interesting  such  figures  may  be  in  their  relations 
he  Texas  fields,    the  refining  element  still   remains  a 
11  one. 

VII.— ACIDS,  ALKALIS,  SALTS,  Etc. 

Iarbojjate  of  Soda  and  Sulphate  of  Coppee  at 
Leguorn  (Italy). 

Foreign  Office  Annual  Series,  No.  2S09. 

'here  is  again  an  increase  in  the  import  of  carbonate  of 
a,  9r),450  cwts.,  as  against  69,81&  cwts.  in  1900.  The 
lentage  coming  from  Britisli  sources,  however,  remains 
ionary  as  compared  with  1900,  and  has  declined  from 
per  cent,  in  1S98.  The  continued  development  of  the 
lofacture  of  Italian  piece-goods  is  likely  to  call  for  a 
tinned  increase  in  the  consumption  of  carbonate  of  soda  ; 
ery  few  articles  of  import  is  the  proportion  from  liritish 
rces  so  low,  and  it  would  seem  as  if  home  manufacturers 
ht  to  be  able  to  secure  a  larger  share  of  the  business, 
'be  business  in  sulphate  of  copper  during  1901  proved 
atisfactory,  owing  to  speculation.  Some  importers  sold 
;peculators  before  the  demand  from  the  country  districts 

begun,  and  most  of  them  found  that  they  had  bought 
:  price  on  which  there  was  no  chance  of  their  making 
rofit.  Great  discontent  prevails,  but  the  remedy  would 
ar  to  be  a  return  to  the  steadier  methods  of  a  few 
ago.  The  quantity  of  sulphate  of  copper  imported 
iones  to  increase,  and,  in  spite  of  competition,  the 
ish-made  article  appears  to  be  returning  into  the  favour 

oyed  a  few  years  ago. 

Borate  of  Li>tE  in  Peru. 
Foreign  Office  Annual  Series,  No.  2S07. 

future,  the  output  of  borate  of  lime  will  be  lessened 

iderably,  iu  consequence  of  a  lawsuit  about  boundaries, 

ih  the  present  owners,  the  IJorax  Consolidated  Company, 

have  with   the  Government.     Moreover,  the   recent 

in  price  in   European    markets   also    influences    the 

jssful  working  of  these  deposits. 

iOKATE  OF  Manganese:  U.S.  Cosioms  Df.cision. 
£7!^.  and  Mining  J.,  June  7,  1902. 

)rate  of  manganese  is  dutiable  as  a  borate  material  not 
twise  provided  for,  at  the  rates  prescribed,  according  to 
percentage  of  anhydrous  boric  acid  contained  in  the 
rial,  under  the  provisions  of  par.  11,  Act  of  July 
1S97,  and  not  as  a  chemical  compound  under  the 
isions  of  par.  3  of  the  said  Act. 

OLPHUR  and  Sulphate  of  Copper  at  BoRDEAtrx 
(France). 

Foreign  Office  Annual  Series,  No.  2817. 

'ere  were  only  about  1,000  tons  of  brimstone  imported 
^»'gl901.  This  was  in  consequence  of  the  splitting  up 
French  .Syndicate  with  enormous  stocks  of  ground 
'  existing,  which  were  thus  thrown  upon  the  market, 
11  1  jiich  the  small  demand  was  not  able  to  clear  away. 
T)  situation  at  the  end  of  1901  was  bad,  and  it  will  take  a 
ve   or  even  two,  before  it  once  more  becomes  nonnal. 

I-   total   importation    of  sulphate  of   copper,  in  1901, 

*  ed  8,400   tons,   and   came    mostly   from   tne   United 

ii  dom.     It  was  nearly  all  consumed  during  the  season, 

an  no  stock  worth   mentioning  remained  on   hand.     The 

uij  rstanding   which   has  existed   for  some   years  among 

tb  irincipal   British   manufacturers  was  carried   on  until 

Ai  ist,  when  it  came  to   a  natural   end  iu  consequence  of 

th  eavy  competition  created  bj'  the  United  States  and  by 

oti  manufacturers,  both  British  and  foreign,  who  did   not 

joi  the  ring.     Thus,  prices,  high  at  the  opening  of   the 

*ei  n,  could  not  be  maintained,  and  gradually   dwindled 

without  resistance,  so  that  the  dealers  and  retailers  in 

L'  liad  once  more  a  most  unprofitable  and  disheartening 

to  deal  with.     The  vineyard  owners,  already   much 


tried  by  had  vintages  in  the  past,  and  diiliculty  in  selling 
their  wines  at  the  present  time,  continue  to  use  sulphate  of 
copper,  but  in  as  small  quantities  as  possible,  so  that  they 
do  not  encourage  speculation  and  render  trade  in  this  line 
dull. 

Arsenic  in  the  United  States. 

Eng.  and  Mining  .T.,  June  7,  1902. 

In  Mineral  Resources  of  the  United  .'States,  1901,  it  is 
stated  that  among  the  new  industries  that  have  been  recently 
developed  in  the  United  States  is  the  manufacture  of 
arsenious  oxide.  This  manufacture  was  taken  up  during 
1901  by  the  Puget  Sound  Reduction  Co.,  at  Seattle, 
Wash.,  and  an  output  of  300  short  tons  was  placed  on 
the  market.  The  imports  of  arsenic  into  the  United  States 
during  the  last  live  j'ears  have  averaged  about  340,000  dols. 
per  aunum. 

IX.— BUILDING  MATERIALS,  Etc. 

Cement  in  Poland  (Russia). 

Foreign  Office  Annual  Series,  No.  2810. 

The  demand  for  cement  was  considerably  smaller  in  1901 
than  in  1900,  owing  to  the  complete  standstill  in  Government 
works.  Government  being  the  chief  consumer  of  cement. 
The  nine  cement  works  in  Poland,  with  a  producing  power 
of  1,300,000  barrels  of  160  kilos,  each,  sold  only  560,000 
barrels  or  43  per  cent. ;  owing  to  the  syndicate,  the  price 
was  maintained  at  3  roubles  per  barrel,  but  this  price  barely 
sufficed  to  cover  expenses,  so  that  the  balance  sheets 
of  the  cement  works  do  not  show  any  profit.  Very  little 
foreign  cement  is  imported  into  Poland,  hut  owing  to 
the  over-production  in  the  whole  Empire  a  petition  has 
been  presented  by  the  owners  of  works  to  still  further  raise 
the  duty  on  imported  cement.  It  is  doubtful  whether  the 
request  will  meet  with  the  approval  of  the  authorities  as 
regards  cement  imported  by  the  laud  frontiers,  but  it  is 
expected  that  the  duty  oii  cement  imported  by  sea  will  be 
increased,  which  would  shut  out  British  cement,  of  which  a 
certain  quantity  is  still  imported. 

Pumice  Stone  at  Leghorn  (Italy). 
Foreign  Office  Annual  Series,  No.  2809. 

The  pumice  stone  industry,  of  which  Leghorn  was  once 
the  flourishing  centre,  eoutiimcs  to  decline  rapidly.  The 
export,  in  1901,  was  only  537  tons,  as  compared  with  862 
tons  in  1900,  and  1,447  tons  in  1897.  It  is  impossible  any 
longer  for  Leghorn  to  compete  with  the  article  ground  upon 
the  spot  where  it  is  found,  i.e.,  tne  Lipari  Islands,  and 
manufacturers  here  cannot  work  at  a  profit.  It  would 
almost  seem  as  if  the  industry  must  cease  altogether  at 
no  distant  date. 

Kaolin  at  La  Rochelle  (France). 
Foreign  Office  Annual  Series,  No.  2817. 

There  is  a  considerable  importation  of  kaolin  from  the 
L'^nited  Kingdom  for  the  porcelain  manufacture  at  Limoges, 
428  tons  being  imported  in  1901. 

X.—METALL  URGY. 

Cyanide  Poisoning. 

Chem.  and  Druggist,  June.  28,  1902. 

The  Victorian  Department  of  Mines  has  issued  instruc- 
tions as  to  the  method  of  treating  a  case  of  potassium- 
cyanide  poisoning.  The  antidote  recommended  is  freshly 
made  ferric  hydrate,  prepared  from  ferrous  sulphate, 
sodium  hydrate,  and  magnesium  oxide,  and  instructions  are 
tfiven  to  have  ready  (u)  a  hermetically  sealed  bottle  con- 
taining 'h  grms.  of  ferrous  sulphate  in  30  c.c.  of  water, 
(J>)  a  hermetically  sealed  bottle  containing  Ih  grm.  of 
caustic  soda  dissolved  in  300  c.c.  of  water,  and  (c)  a  tube 
containing  2  grms.  of  magnesia.  The  two  solutions  are 
mixed  in  the  tin  vessel  in  which  the  antidote  is  packed,  and 
the  powder  added.  The  wtiole  mixture  is  administered  to 
the  patient,  and  the  stomach  afterwards  well  washed  out. 
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Asbestos,  Moxazite,  Fi,roR<PAB,  &c.,  ix  the 

Unitkd  Statks. 

Eng.  and  Mining  J.,  Mag  31,  1902. 

Accordin"  to  an  fidvance  statcmeut  issued  by  the  t'nited 
St.ites  Geological  Survey,  the  production  of  asbestos  in  the 
United  States,  in  1901,  iimounled  to  747  short  tons,  valued 
at  13,498  dols.,  as  compared  with  1,054  tons,  vahicd  at 
16.310  dols.,  in  1900. 

There  is  an  increase  of  nearly  100  per  cent,  in  the  value 
of  '.he  asbestos  imported,  principally  from  Canada.  The  total 
value  of  the  asbestos  imported  into  thclnited  States  in  1901 
was  691,828  dols.,  which  was  nearly  double  the  value  of  the 
imports  for  I'.ICO,  amoiintinK  to  .'555,951  dols. 

The  monazite  industry  of  the  United  States  has  been 
revived  in  North  Carolina  by  German  manulacturers,  who 
wish  to  obtain  deposits  of  the  mintral. 

Monazite  has  been  produced  chiefly  in  North  Carolina, 
witli  a  smaller  amouit  in  Sniitli  Ciroliua,  and  the  product 
amounted,  in  IDul,  to  748,736  lb.,  valued  at  59,262  dols.,  as 
compared  with  908,000  Hi ,  valued  at  48,805  dols.,  in  1900. 
This  is  an  increase  of  10,457  dols.  in  the  value  of  the  mona- 
zite produced,  but  a  decrease  of  159,264  lb.  in  the  production 
of  the  sand. 

The  followmg  table  shows  the  quantity  ,-ind  value  of 
monazite  mined  in  the  United  States  from  1897  to  1901  : — 


Quantity. 

A  Jiluc. 

1897 
1898 
1893 
IBOU 
1901 

Lb. 

4-t,IIIW 
2.-)0.77(i 
|3.^i(l,0ir(l 
WSMU 
748,736 

Uols. 
1,980 
1.1,5*2 
20,M0'J 
48,805 
59,262 

Owing  to  the  discovery  .ind  development  of  fluorspar 
deposits  in  Kentucky,  in  1898,  the  production  of  this  mineral 
in  the  last  three  years  has  shown  considerable  increase,  the 
output,  in  1901,  .Amounting  to  19,586  tons  (of  2,000  lb.),  as 
against  18,450  tons,  in  1900,  15,900  tons,  in  IS99,  and 
/%675  tons,  in  1898.  The  value  of  the  product,  in  1901,  was 
113,803  dols.,  which  was  an  increase  of  nearly  20,0U0  dols. 
over  190O,  and  nearly  double  that  of  1898.  I'revious  to 
1898,  nearlv  all  of  the  fluorspar  obtained  in  the  United 
States  was  from  Rosiclaire,  111. 

The  production  of  marketable  tungsten  ore,  in  1901, 
amounted  to  179  tons,  which  was  concentrated  from 
1,221  short  tons  of  crude  ore.  The  concentrates  sold  in 
1901  varied  from  60  to  70  per  cent,  of  tnngstie  acid 
content--,  and  sold  at  an  average  price  of  154-86  dols. 
per  ton,  the  total  value  being  27,720  dols.  The  lowest 
price  reported  was  102  dols.,  whilst  333  dols.  is  reported 
as  the  highest  price  paid  for  high-grade  concentrates. 

The  production  of  molybdenum  in  the  United  .States,  in 
1901,  did  not  exceed  15  tons,  which  viiried  in  price  from 
10  cents  to  1-10  dols.  per  lb.  The  princip.il  ore  is  molyb- 
denite, a  sulphide  of  molybdenum,  and  it  usually  occurs 
disseminated  through  crystalline  rocks.  It  has  been 
observed  in  California,Washington,Montana,  Utah,  Arizona, 
New  Mexico,  and  Alaska. 

There  has  been  some  demand  for  uranium  and  vanadium 
for  experimental  work  in  ascertaining  what  beneficial 
properties  they  may  impart  to  steel :  thus  far  no  practical 
results  have  been  obtained,  but  experiments  are  still  being 
made.  The  minerals  containing  these  two  metals  are 
uranite,  gummite,  and  carnotite.  The  hitter  contains  a 
considerable  percentage  of  vanadium,  and  is  the  ore  chiefly 
used  for  the  two  metals.  Vanadium  also  occurs  as  vana- 
dinite,  a  vanadate  of  lead.  The  occurrences  of  all  these 
minerals  which  have  been  reported  are  in  the  Kocky 
Mountain  States.  The  production  in  1901  amounted  to 
375  tons,  principally  from  Colorado. 

Lead  Bounties  in  British  Columbia. 

U.S.  Cons.  lieps.,  June9,  1902. 

Resolutions  recently  adopted  by  the   Rossland  Board  of 

Trade  urge  'he  Canadian  Government  to  grant  a  bounty  of 

10  dols.  per  ton  for  the  first  year  on  the   product  of  a   lead 


refinery  ;  also  an  increase  of  the  duties  on  pig  lead,  wh 
lead,  red  lead,  and  other  manufactures  of  lead.  Boards 
trade  in  other  towns  and  cities  in  the  lead-producing distr 
liave  adopted  similar  resolutions. 

Aluminum  ix  the  United  States 

Eng.  and  Mining  J.,  June  7,  1902. 

The  nroduciion  of  aluminium  in  the  United  Stat 
during  lUol,  amounted  to  7,150,000  pounds.  The  I'ittsbu 
Keduction  Company  remains  still  the  sole  producer 
aluminum  in  this  country.  The  price  of  alutninuDi  \ 
pound  remained  practically  stationary  throughout  the  ye; 
although  the  demand  lor  the  metal  increased.  The  to 
imports  of  all  forms  of  aluminum,  iu  1901,  were  valued 
109,748  dols.,  as  compared  with  50,444  dols..  in  1900. 

/ixc,  Mangan.ese,  lice.  Ores  at  Dunicikk  (Fraxck 
Foreign  Office  Annual  Series,  JVb.  2S08. 

The  slackening  of  work  in  the  metal  industry,  wb 
commenced  at  the  end  of  1900,  continued  during  19 
Zinc  ore,  which  is  brought  chiefly  from  Spain  and  Iti 
shows  an  increase.  India  supplies  most  of  the  m 
ganese  ore,  but  in  1901,  some  3,000  tons  came  from  Rus- 
It  is  stated  that  the  Russian  is  not  so  iiood  as  the  Iivl 
ore.    In  pyrites,  there  was  the  large  increase  of  30,857  i 

Arse.nic  and  G.*.lena  Mines  in  the  Pyrenees. 
U.S.  Cons.  Reps.,  .fiine  5,  1902. 

North  of  Barcelona,  and  some  9,000  ft.  above  the 
level,  is  a  mining  property  which  covers  a  surfai  i 
over  16,000  acres,  or  6,500  nectares.  Although  iron  i- 
least  important  of  the  minerals  to  be  found  in  that  disi 
the  ore  contains  54  to  60  per  cent,  of  metal ;  but  copp. 
the  extent  of  4  per  cent.,  arsenic,  one-half  per  cent., 
phosphorus  and  sulphur  in  excess  render  the  ore  i 
difficult  to  use. 

It  is  only  in  the  last  few  years  that  the  present  o«i 
purchased  the  mines  and  began  working  them  on  a  pa- 
basis.     They  extracted  over  3,000,000  tons  of  mispicki 
which  several  thousand  tons  were  exported.     Besides, ^ 
arsenical  pyrites,  they  work   the    rich   galena   veineij| 
taining  an  average  of  53  per  cent,  of  le.ad,  60  oz.  of  9l| 
and  12  dwts.  of  gold  to  the  Ion,  as  well  as  the  copper  v» 
01  about  23  per  cent,  of  metallic  copper,  and  20  dwts.  of ;  i 
to  the  ton. 

A  large  metallurgical  plant  has  been  erected  at  Bada  a 
for  tlie  treatment  of  arsenical  copper,  lead,  and  silver  ( s. 
It  occupies  a  surface  of  18  acres.  I'art  of  the  plant  i  u 
full  working  order  and  will  treat  30  tons  of  arsenical  ori:t 
dav.  At  a  very  early  date,  the  plant  for  the  treatmenif 
lead  and  the  extraction  of  silver  from  the  galena  produc.it 
the  mines  will  be  erected.  At  the  same  lime,  the  resi ;» 
of  the  arsenical  and  lead  ores,  and  a  special  mud  Me 
found  iu  large  quantities  on  the  surface  of  some  of  e 
mispickel  mines  at  Ribas,  will  be  treated,  and  a  new  pit 
for  working  these  products  will  be  in  operation  before  le 
end  of  1 902. 

Mineral  Production  of  South  Austraiu. 
Eng.  and  Mining  J.,  June  14,  1902. 
The  Mines  Department  of  South  Australia  gives  a  se- 
ment  of  the  metals  and  minerals  exported  from  that  Me 
during  the  year  1901  : — 

I  1900.  r.'"i. 


Quantity.     Value.     Quamitv.     V: 


Copper Tons, 

Copper  ore 

Lead 

Silver-lead  ore..        „ 

Tin , 

Manganese  ore  .       „ 


4,886 

2,.'«>7 

.383 


£ 

371  .weo 

2-.'.52B 
4.38i 
17.u'iU 


6.770 

l.SliO 


2-65 


uly  15,  1902.] 


TRADE   REPORT. 


937 


In  aildition,  and  not  included  in  the  exports,  was  salt,  of 
ich  32, .'574  tons  were  gathered  in  1900,  and  at  least  an 
ml  quantity  in  1901. 

The  returns  from  the  Northern  Territory,  which  is  at- 
hed  to   South   Australia,  are   as   follows   for   the   year 


Quantity. 

Values. 

ore         Tons 

8U 

482 

S 

S 
5,498 

S.460 

175 

XII.— FATS,   OILS.  Etc. 
Cotton-Seed  Oil  and  its  Uses. 
Report  U.S.  Dept.  of  Apricuiture. 

lotton-seed    oil    was    first    introduced    into   trade    and 

anerce  as  an  adulterant,  and  its  own  title  to  considera- 

as  a  product  of  comestible   value  thereby  became  im- 

ed  in  the  popular  esteem.     The  exact  extent  to  which 

on-seed  oil  has  since  been  used  for  mixing  with  olive  oil 

not  be  ascertaiued,  but  it  is  notable  that  when  used  for 

purpose  alone  fancy  prices  attested  its  value,  and  attrac- 

profits  for  manufacturers  were  a  powerful   impulse  to 

ease  in  milling  capacity  and  in  production.     Naturally, 

icline  in  values  followed,  and  cheaper  high-^ade  cotton- 

1  oil,  mixed  with  ceitain   beef  products,  was  found  to 

;e  a  profitable  and  valuable  cooking  material.   A  product 

srally  known  as  "  compound  lard,"  was  placed  upon  the 

kets  as  a  substitute  for   hog's  lard.     Later,  other  like 

hires  of  cotton-seed  oil  with  animal  fats  were  devised, 

containing   pure    lard,  others  not,  and   the  principal 

ket  for  this  oil  soon  became  centralised  in  the  packing 

ill  stries  of  the  West.     Thirty  per  cent,  of  the  cotton-seed 

0  low  manufactured  in  the  United  States  is  purchased  by 

p  ;ing  houses,  and  utilised  in  the  manufacture  of  various 

II  tiiutes  for  lard.  In  fact,  the  price  of  this  oil  is  now 
It  .'ly  rt-gulated  by  the  fluctuations  in  the  price  of  lard. 
S  equent  important  uses  to  which  this  product  has  been 
p  ire  as  a  substitute  for  olive  oil  in  the  packing  of  sardines 
u  similar  fish,  as  an  ingredient  in  the  manufacture  of  arti- 
fi>  butter,  and  for  giving  a  "  natural  "  butter  colour  to 
»1  uargarine.  In  addition  to  its  edible  uses,  cotton-seed 
11, as  been  adapted  to  many  others.  The  residue  from  pro- 
te  '8  of  refining  and  finishing  the  oil,  and  oil  made  from 
di  iged  seed,  are  largely  utilised  in  the  manufacture  of  a 
ic.  valuable  for  wool  scouring  and  other  purposes,  and  are 
b  tensive  demand  both  at  home  and  abroad.  The  cylinders 
of  bonographs  are  also  made  from  this  residue,  and  an 
ei  llent  laundry  soap  results  from  its  combination  with 
ot  ■  greases.  An  oil  bleached  white  by  sulphuric  acid  and 
n  d  with  petroleum  for  use  in  miners'  lamps  is  made  from 
th  jwest  grades  of  the  crude  oil.  Candles,  glycerin,  and 
»a  us  other  products  are  also  manufactured  from  oil 
M  :s8ed  from  cotton-seed. 

ictically  all  the  high  grades  are  utilised  for  edible  pur- 
p(  i.  Besides  its  monopoly  as  a  substitute  for  lard,  it  is 
•  Jipetitor  with  oils  of  the  olive,  the  peanut,  and  the 
"''mat.  On  the  other  hand, the  industrial  uses  of  cotton- 
1  are,  with  few  exceptions,  limited,  or  are  confined  to 
~  manufactured  from  low-grade  oil,  or  to  the  residue 
n  retining.  In  the  three  great  industrial  uses  of  oils, 
ill  ination,  painting,  and   lubrication,   cotton-seed   oil  is 

00  in   important   factor.      As   an   illuminant,  its   use   is 

001  led  principally  to  tbe  miner's  lamp.  Its  deficiency  in 
■it; ,'  qualities  has  thus  far  interfered  with  its  commercial 
!in  ss  as  a  substitute  for  linseed  oil  in  paint,  and  as  a 

III  ant  it  is  limited  to  the  most  ordinary  uses,  no  process 

>'et  been  found  for  eliminating  the  gum  which  makes 

tionable   for   general   lubricating  purposes.      The 

"'  mdustrial  use  of  cotton-seed  oil   is  for  soap-making, 

M'  )r  this  purpose  it  has  a  large  domestic  and  foreign 

aei  Qd. 


Olive  Oil  in  TtrscANT. 
Foreign  Office  Annual  Series,  JVo.  2809. 

The  olive  oil  crop  in  Tuscany  this  season  has  proved  a 
failure  in  many  districts.  The  aggregate  production  will 
barely  reach  one-sixth  of  an  average  crop.  On  the  other 
hand  there  was  an  entire  absence  of  the  olive  fly  (^musca 
oleae).  With  so  small  a  crop,  a  rise  in  values  of  fine 
Tuscan  oils  would  only  have  been  nalural,  but  prices 
have  remained  at  the  level  of  last  season,  an  abundant 
production  of  oil  in  Apulia,  and  in  the  Riviera  district, 
having  tended  to  keep  down  prices. 

The  consumption  of  oiive  oil  continues  to  be  small.  A 
large  part  of  the  olive  oil  imported  into  the  United  Kingdom 
(other  than  oil  for  industrial  uses),  as  statistics  show,  is 
bottled  there  and  re-exported  to  the  Colonies  and  America. 
Were  the  wholesomeness  of  olive  oil  better  appreciated  in 
the  United  Kingdom,  Tuscan  oil  would  find  a  much  wider 
outlet  there.  Nor  would  it  have  anything  to  fear,  where 
mere  cheapness  is  not  the  dominant  consideration,  from  the 
competition  of  the  growths  of  Provence,  Nice,  the  Riviera, 
or  Apulia. 

MiNCHUaiAN  Hemp  Oil  in  Russia. 

Chem.  and  Druggist,  June  21,  1902. 

According  to  a  report  issued  by  the  Central  Bureau  o) 
the  Russian  Customs  Department,  10,000  poods  of  Man- 
churian  hemp  oil  were  despatched  from  Kharbin  to 
Vladivostok  for  shipment  to  Odessa,  in  January  of  this 
year.  The  Novoe  Vreinya,  in  noticing  the  venture,  speak* 
of  it  as  the  first  attempt  in  the  way  of  importing  hemp  oil 
into  Russia  from  Manchuria,  and  declares  that  it  has  been 
a  highly  successful  one.  This  trial  consignment  ot  Man- 
churian  hemp  oil  has  sold  so  satisfactorily,  and  been  found 
to  be  of  such  good  quality,  that  a  second  consignment  of 
100,000  poods  from  Kharbin  is  already  on  its  way  to 
Odessa. 

XIII.  B.— RESINS,    VARNISHES,  Etc. 

Resin  at  Batonne  (Fbanob). 

Foreign  Office  Annual  Series,  No.  2817. 

There  was  a  large  demand  for  resin,  in  particular  by 
Russia,  owing  to  the  duty  being  less  than  on  the  shipments 
from  America,  but  as  the  soap  crisis  is  still  at  its  height,  and 
the  demand  for  resin  very  limited,  no  advance  in  the  prices 
is  to  be  expected  during  1902. 

The  subjomed  table  shows  the  average  prices  paid  during 
1901,  and  the  same  scale  is  expected  to  hold  good  during 
1902:— 


Per  2  Cwts. 

Currency. 

Sterling. 

From           To. 

1 

Prom           To 

Eesin,  extra  pale 

„      superior 

„      ordinary 

Pitch,  ordinary 

Frs. 

22 
14 

n 

9 

Frs. 
30 

19 
13 
10 

».    d. 
17    7 
11    S 
8  10 
7    2 

s.    d. 
24    0 
15    3 
10    5 
8    0 

Resin  Oil. — Resin  oU,  a  source  of  profit  which  has  been 
somewhat  neglected  of  late,  has  recently  maile  a  considerable 
advance  ;  several  firms  have  so  effectually  improved  the 
manufacture  of  resin  oil  that  it  can  be  advantageously  blended 
with  the  best  mineral  and  vegetable  oils.  The  prices  of  this 
refined  article  range  from  10s.  to  14s.  percwt.,  carriage  paid 
to  Bayonne. 

XTII.  C— INDIA-RUBBER,  Etc. 

India-Ritkbek  in  the  Congo  Feee  State. 

Foreign  Office  Annual  Series,  No.  2818. 

By  far  the  most  important  article  of  export  continued  to 
be  india-rubber,  which  accounted  for  1,7.'')8,63S/.  in  special, 
and  1,807,327/.  in  general   commerce,  out  of  the  totals  of 


I 
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2  019,536i.  and  2,160,302i.  respectively.  According  to 
destination  the  exports  of  india-rubber  were  divided  as 
follows  : — 

Exrsorts  of  India-rubber  from  and  through  the  Congo  State 
^  during  the  Year  1901. 


Value. 


Destination. 


Beleiiira 

Netherlnnds 

Germany 

United  Kliimlom  • 
Other  Countries  . . 

Total. 


Special 
Commerce. 


£ 
1,713,926 
«,167 
272 

ISS 
1,085 

1,758,638 


General 
Commerce 

(including 
Transit). 


1,747,323 

56,992 

433 

1,163 

1,417 


1,807,327 


The  only  other  important  articles  of  export  were  ivory, 
palm  nuts,  palm  oil,  and  white  copal,  the  development  in 
the  exportation  of  which  since  1898  is  shown  in  the  follow- 
ing table  : —  


Articles. 


Indiarubber  . 
Ivory 


Palm  Nuts 


Palm  oil  . . . . 
White  copal. 


<■  Special 
X  General 
f  Special 
'  i  General 
(  Special 
i  General 
(  Special 

■  (,  General 
f  Special 

■  (.  General 


Value. 

1898. 

1899. 

1900. 
£ 

1901. 

£ 

£ 

£ 

634,040 

1,124,036 

1,594,960 

1.758,638 

673.850 

1,168,940 

1,642.586 

1,807,327 

172,77" 

233,386 

210,132 

240,588 

802,318 

817,734 

281,930 

61,191 

51,736 

52,7.52 

64,920 

60,551 

62,141 

64.826 

67,134 

26,675 

29,380 

32,632 

32,108 

30,983 

33,«7n 

38,219 

86,122 

36 

51 

1,069 

11,865 

1,761 

80 

1.069 

11,914 

The  satisfactory  development  of  the  commerce  of  the 
independent  State  of  the  Congo  continues;  it  is  largely 
owing  to  increased  exports  of  indiarubber,  and  this  trade  is 
almost  entirely  in  Kelgian  hands. 

The  exportation  of  indiarubber  has  nearly  trebled  since 
1898. 

BnBBBR  Ckop  in  Bkazil. 
U.S.  Cons.  Beps.,  June  9,  1902. 
The  shipments  of  rubber  from  the  Amazon  VaUey  were, 
up  to  April  30  last,  a  few  hundred  kilos,  in  excess  of  the 
entire  crop  of  the  season  of  1900-01.  The  total  increase, 
however.  wiU  not  be  known  until  the  remaining  shipments 
are  made  in  May"  and  June.  The  best  informed  rubber 
buyers  here  estimate  that  it  wiU  amount  to  at  least  10  per 
cent,  of  the  previous  crop,  and  that  the  total  yield  will  be 
about  30,000  tons. 

Owing  to  hard  times,  low  prices,  and  certain  unfavourable 
local  conditions,  there  are  various  opinions  as  to  whether 
the  steady  increase  in  the  output  of  rubber  during  the  past 
few  years  will  be  maintained  in  1902-3.  It  is  generally 
believed  that  the  rapid  development  of  the  new  rubber 
districts  on  the  Upper  Amazon  River  and  its  affluents 
wiU  more  than  make  up  for  any  faUing  off  from  these 
causes.  Already  many  large  bands  of  rubber  gatherers 
are  organizing,  and  preparations  on  a  large  scale  are  being 
made  for  harvesting  next  season's  crop. 

XV.— MANURES,  Etc. 
Phosphates  and  Ptkitbb  at  Bayonnb  (Fkancb). 
Foreign  Office  Annual  Series,  No.  2817. 
Large  quantities  of  phosphates  and  pyrites  have  been  import- 
ed into  that  port  since  the  opening  of  the  large  and  extensive 
chemical  works   of   St.  Gcbain,  at  Boucau,  Bayonne.     Oat 
of  a  total  of  20,685  tons  imported  during  the  pjuit  year,  6,981 
tone  of  phosphates  were  shipped  from  Liverpool,  1,322  tons 


from  Garston,  2,252  tons  from  Coosaw  River,  U.S..\..,  1,73' 
tons  from  Villa  Real  (Portugal),  4,140  tons  of  pyrites  froii 
Pomeron  (Portugal),  and  the  remainder  from  Stax,  in  Tuni! 
and  Algiers.  The  greater  part  was  carried  by  vessels  unde 
the  British  flag. 

Large  quantities  of  natural  phosphates  are  now  importe 
there  for  conversion  into  superphosphates  for  manure. 

SCPERPHOSPHATE    AT    TONNAT-ChARENTE    (FRANCE). 

Foreign  Office  Armual  Series,  No.  2817. 

The  exports  of  superphosphate  have  increased  by  0T< 
3,000  tons,  all  sent  to  Portugal. 

It  may  be  well  to  mention  that  British  vessels  insua 
of  Spanish  could  be  used  for  this  article  of  export  whon  the 
bring  coal  here,  instead  of  going  in  ball.-xst  to  Bdba] 
where  the  greatest  number  go.  Kxcept  superphosph 
all  other  articles  are  exported  to  the  United  li^ugdom. 
average  freight  for  superphosphate  from  Tonnay-Chs 
to  Portugal  has  been  6s.  3d.  per  ton. 

SOPBEPHOSPHATES  AMD  BONKS  AT  La  RoCHELLB  (FbA 

Foreign  Office  Annual  Series,  No.  2817. 

The  chemical  manure  industry  at  La  Pallice  is. 
only  capable  of  supplying  the  increasing  demand  in  I 
pans,  but  is  now  exp'orting  superphosphates  to  Porf 
7,890  tons  having  been  shipped  thither  in  1901. 

A  cargo  of  crushed  hones  has  also  lately  arrived; 
British  India,  for  the  use  of  the  gelatin  works  at  La  P( 
This  trade  is  likely  to  take  a  considerable  extension.     ' 

Artificial  Mahubes  in  Poland  (Rcsbia). 
Foreign  Office  Annual  Series,  No.  2810. 
At  the  end  of  1901,  the  superphosphate  works  in 
formed  a  ring  with  the  object  of  maintaining  the  price « 
article,  of  which  the  present  price  is  &\  c.  (2'^(A)  p»l| 
cent,   of  soluble   phosphoric   acid  in   100  lb.   (Russia-*" 
superphosphate.     The  total  output  of  the   Polish  w< 
about  43,000  tons  of  superphosphates,  of  which  about  Mi 
tons   can   be   sold    in    Poland,    Lithuania,    Volhynia, 
Podolia. 

The  owners  of  the  works  have  presented  a  petitio 
the  duty  may  be  raised  on  imported  superphosphate,  1 
is  doubtful  whether  any  notice  will  be  taken  of  it.  ^ 
however,  likely  that  facilities  will  be  granted  as  to  dd . .. 
raw  materials  necessary  for  this  branch  of  industry,  wV 
have  to  be  imported  to  Russia.  Should  the  duty  on  suj 
phosphates  be  raised,  it  would  affect  the  United  Kinpi 
as  one-third  of  the  superphosphate  consumed  in  the  Hi 
provinces  is  of  British  origin,  but  would  then  be  supc  ■ 
by  Russian  works  with  which  it  would  be  impossible ' 
compete.  . 

Russian  slags,  containing  14—18  per  cent,  ot  pl- 
phoric  acid,  appeared  on  the  market  for  the  first  l^ 
in  1901.  They  came  from  Kertch,  Mariupol,  and  Tagani;, 
where  the  iron  ore  is  much  richer  in  phosphorus  rt»i  * 
Polish  ore.  These  slags  have  been  bought  up  by  the  Au8  - 
German  Company  whose  headquarters  are  at  Berlin,  4 
who  monopolise  the  world's  market  in  this  article,  in  1 1- 
sequence  of  which  very  small  quantities  of  slags  »» 
imported  from  Germany  in  1901. 

Chemical  Manhebs  at  Cbbbbouro  (FbaSOB)- 
Foreign  Office  Annual  Series,  No.  2806. 
There  are  factories  for  the    preparation    of   chan'' 
manures  at    Cherbourg,  Octeville,  Granville,  and  al- 
Nantes  and  Honfleur,  the  phosphates   used  being  oM.' 
from  La  Somme,  and  the  nitrates   being  derived  from  im 

These  facts  have  tended  to  decrease  considerably  jn 
former  large  import  trade  in  these  manures  ;  there  is  >. 
however,  a  small  import  of  them  and  also  of  the  fulp« 
of  ammonia  required  iu  the  manufacture  of  patent  mam  ». 
the  latter  being  shipped  direct  from  the  United  Kingdo 

Some  shipments  of  Peruvian  guano  have  also  been  i<« 
of  late  to  this  port. 
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Battle  f  ood  and  Feetilisbrs  at  Pao  (France). 

Foreign  Office  Annual  Series,  No.  2817. 
rhe  British  Vice-Cousul  at  Pan  report.s  that  cotton-seed 
e  ami  other  food  for  cattle  might  tind  a  market  there,  if 
perly  introduced  and  a  satisfactory  depot  established  in 
department.  English  sulphate  of  copper  is  sold  in 
ill  quantities,  but  always  by  the  middleman.  The  arti- 
al  manures  in  general  use  are  both  poor  and  costly, 
ning  by  rail  from  Bordeaux,  and  not  by  sea  to  Bayonne, 
lough  at  Accous  and  Lescar,  not  far  from  Pau,  there  are 
(sphate  mines  now  in  full  work.  Agricultural  requisites, 
h  as  these,  can  be  more  ea»ily  pushed  at  Pau  than  else- 
are,  owing  to  the  number  of  co-operative  agricultural 
ieties  in  ftxistence,  the  administration  of  which  is  less 
servative  than  is  the  typical  Bearnais  peasant. 

XVI.— SUGAR,  STARCH,  Etc. 

SnoAK  Production  of  Sergipe  (Brazil). 

U.S.  Cons.  Reps.,  May  27,  1902. 

■he  most  important  product  of  the  State  of  Sergipe   is 

Wi  more  than  one-half  of  the  population  is  engaged  in 

manufacture,  and  it  is  estimated  that  at  least  15,000 
IS  of  land  are  under  cultivation.  The  methods  in  vogue 
crude,  but  with  scarcely  any   cultivation  or  attention 

thy  of  mention,  cane  once  planted  yields,  on  an  average, 
II  four  to  six  crops  in  successive  years.  There  are 
sugar  factories,  in  269  of  which  steam  power  is  used, 
3,  water  power,  and  in  339,  animal  power.  Of  the 
ories  in  which  steam  power  is  used,  eight  are  more  or 
modern  vacimm  pau  factories,  whilst  in  the  others, 
m  power  is  only  used  in  grinding  the  caue.  At  the 
est  and  best  equipped  factory  only  8' 2  per  cent,  of 
IT  is  obtained  from  the  cane,  which  contains  13  to  15 
cent.  The  average  density  of  the  juice  is  ll'I^Be., 
St  the  juice  extracted  averages  about  62  per  cent,  of 
weight  of  the  cane.  With  the  exception  of  this  large 
lal  factory,  the  manufacture  of  sugar  in  the  State  seldom 
i  more  than  pay  expenses,  and  will  this  year  be  carried 
it  a  loss.  The  canes  are  not  properly  cultivated,  and 
ar-saving  methods  and  agricultural  implements  are  not 
.  to  any  considerable  extent,  and  there  are  no  good 
08  of  transport  for  either  cane  or  sugar.  A  few  years 
all  of  the  molasses  produced  in  Sergipe  was  distilled 
he  preparation  of  rum  and  alcohol,  but  owing  to  the 
prices  for  these  products,  most  of  the  distilleries  have 
jeen  working  this  year.  The  export  of  sugar  for  1901 
487,396  bags,  weighing  28,313  metric  tons,  having   an 

or  al  value  of  about  900,00(1  dols.,  and  paying  60,000  dols. 

in  nnrt  tax.  In  order  to  encourage  the  export  of  sugar 
^a  ports,  a  differential  export  duty  is  now  imposed, 
per   cent,    on    the   value  when   shipped   to   foreign 

a  tries  and  7  per  cent,  when  shipped  to  other  Brazilian 

P(  .—A.  S. 

Sugar  Pkoduction  op  Peknambuoo  (Bbazil). 

Foreign  Office  Annucd  Series,  No.  2814. 

)  to  1889,  the  crops  of  sugar  were  exported  to  foreign 

n  lets,  but  with  the   advent   of   the  Republic  came  an 

inased  demand  from  Para  and  the  Amazon,  and  from  the 

S(  liern  States,  so  that  Pernambuco  was   freed  from  the 

CO  letition  of  the  sugar-producing  countries  of  the  world. 

^"   the  old  order  of  things  has  returned,  aggravated  by  pro- 

in  the  Southern  States.     The  enormous  prices  paid 

le  Janeiro  and  Sao  Paulo   between  1889  and  1894 

teil  production  in  those  States,  and  greatly  curtailed 

from  Pernambuco.      Things  were  bad  in  1900,  but 

•  ■  worse  in  1901,  although  the  production  of  sugar  in 

le  in  the  latter  year  has  increased  by  nearly  800,000 

-   <ji  60,000  tons.     But  this  excess  has  proved  a  source 

of  5S,  for  there  is  no  protit  upon  the  cost  of  production. 

T'  loss  becomes  greater   as  the  exchange  has  advanced 

J.  per  milreis  between  the  average  rate  of  1900  and 

■  1 901,  whilst  wages,  food,  and  cost  of  material,  trans- 

i'u  ic,  have  not  yet  found  their  equilibrium.     In  1900, 

11,75  tons  were  exported,  of  which  94,116  tons,  valued  at 

h-  ,400/.,  went  to  native  ports,  and  23,459  tons   valued  at 


199,000/.,  to  foreign  markets ;  but  in  the  following  year,  the 
purchasing  power  of  the  native  markets,  both  north  and  south, 
decreased,  and  with  a  greatly  increased  crop,  the  surplus  ex- 
ported to  foreign  markets  was  more  than  four  times  as  much 
as  in  1900.  The  financial  result  shows  that  75,193  tons 
sent  to  native  markets  fetched  960,000/.,  whilst  100,000  tons 
shipped  to  the  United  States  and  Liverpool  were  only  worth 
728,000/.  These  figures  show  that,  at  even  the  low  prices 
ruling  in  1900,  the  increased  crop  of  1901  should  have  been 
worth  2,180,000/.,  but  actually  fell  short  of  this  figure  by 
about  500,000/.,  which  may  fairly  be  taken  as  the  probable 
loss  to  sugar  planters  on  their  season's  working,  leaving  no 
surplus  whatever  for  the  purchase  of  any  imported  goods. 
Only  white  and  fine  grade  sugars  are  suitable  for  the 
native  markets,  whilst  brown  qualities  of  muscovado  sugar, 
polarising  about  87°,  are  manufactured  for  export.  This, 
however,  becomes  not  a  question  of  valvie  so  much  as  of 
manufacture,  because  raw  material  would  be  reduced  in 
quantity  to  make  white,  in  about  the  same  ratio  as  the  price 
is  enhanced  from  low  to  fine  grades. 

One  of  the  features  noticeable  in  the  export  of  sugar  in 
1901  is  the  large  amount  of  centrifugals  of  96°  polarisation. 


At  per 
Ton. 

Cost. 

s.  d. 

G    6 
5    9i 

£      s.   d, 
4,321  16    8 

3,906    3    S 

Profit  asainst  a  capital  of  I 
13.000/ S 

416  12    0 

The  above  statement  seems  to  show  that  it  is  necessary 
(in  order  to  have  a  working  margin)  that  cane  shall  give 
7s.  9d.  per  ton,  and  from  this  it  can  be  deduced  that  sugar 
has  to  give  15s,  5d.  per  90  kilos,  (i.e.,  90  kilos,  of  sugar 
equal  1  ton  of  cane)  or,  say,  lOi.  3d.  per  ewt.  for  centrifugal 
sugar  of  96°  polarisation  with  its  sugar  from  molasses. 

As  an  example  of  the  disastrous  effect  of  taxation,  a 
Hessian  bag,  sufiacieut  to  hold  90  kilos,  of  sugar,  costs  over 
lOd.  or  nearly  25  per  cent,  on  the  cost  of  cultivation  of  1  ton 
of  cane,  and  more  than  one-half  of  this  lOd.  is  taxation. 

Were  it  not  for  excessive  taxation,  it  would  be  quite 
possible  to  manufacture  sugar  at  its  present  low  price  and 
still  make  a  living  out  of  it,  but  with  taxation  at  66  per 
cent,  on  its  value,  this  cannot  be  done. 

The  monster  sugar  refinery  and  aU  the  rum  distilleries 
are  also  abandoned,  no  profits  bemg  possible  under  present 
fiscal  conditions.     (See  also  this  Journal,  1902,  934.) 

Spirits  and  Glucose  Import  Duties. 
Bd.  of  Trade  J.,  June  26,  1902. 

The  Board  of  Trade  are  in  receipt  of  a  copy  of  a  general 
order  (No.  36  of  1902).  issued  by  the  Commissioners  of 
Customs  on  the  17thinst.,  conveying  instructions  to  customs 
officials  with  reference  to  the  increased  duties  on  imported 
spirits  and  glucose.  The  following  is  the  text  of  the 
order : — 

The  following  resolutions  were  proposed  in  the  House  of 
Commons  on  the  16th  inst. ; — 

(1)  That  on  and  after  the  17th  June,  1902,  the 
respective  duties  of  Customs  on  imported  spirits  be 
increased  by  \d. 

(2)  That  on  and  after  the  17th  June,  1902,  the  duties  of 
Customs  on  imported  glucose,  imposed  by  section  2  of  the 
Finance  Act,  1901,  be,  as  respects  solid  glucose  3s.  3d., 
and  as  respects  liquid  glucose  25.  6d. 

The  increased  duties  are  accordingly  to  be  levied  from 
this  date  inclusive. 

Sugar  Lnuustry  of  Dunkirk  (France). 

Foreign  Office  Annual  Series,  No.  2808. 

At   the   end  of   March,   1902,  the   whole   of    the    sugar 

factories  (322)  had  finished  the  work  of  clarifying.     The 

weight  of  beet  worked  up  was  9,350,830  tons,  as  against 

8,714,442  tons  in  the  first  six  months  of  the  previous  year. 
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showing  an  increase  of  636,408  tons.  The  total  quantity  of 
sugar  extracted  was  1,081,815  tons,  as  against  1,058,072 
tons  in  the  corresponding  period  of  last  year. 

The  production  of  alcohol  at  the  end  of  February,  1902, 
(the  first  five  months  of  the  season  1901-02),  amounted  to 
24,016,400  gallons,  as  against  33,391,900  gallons  in  the 
corresponding  period  of  the  preceding  season.  The  decrease 
was  chiefly  in  that  made  from  beet  and  farinaceous 
substances. 

SCOAR    AT    LeGHOBN    (ItALT). 

Foreign  Office  Annual  Series,  No.  2809. 

The  quantity  of  sugar  imported  into  Leghorn,  in  1891, 
■was  40,218  owts. :  in  1900,  it  was  only  4,0G9  cwt.s.,  and,  in 
1901,  it  has  dropped  to  2,972  cwts.  The  import  of  sugar 
into  Italy  will  probably  cease  altogether.  Even  the  coarse 
Egyptian  sugar,  which  was  at  one  time  imported  for  use  in 
the  refineries,  is  no  longer  required.  Italian  factories  turn 
out  a  sufficient  quantity  of  beet-sugar  for  the  Italian 
refineries.  These  refineries  are  now  producing  Maofie 
sugar  1,  3,  and  3,  and  though  the  quality  may  be  inferior  to 
the  real  Macfie,  its  appearance  is  a  very  creditable  imitation. 
This  sugar  is  spoken  of  as  "  MacSe  Nazionale."  High 
prices  have  ruled  iu  the  past  year  for  Italian  sugar,  and 
it  was  found  possible,  in  spite  of  exorbitant  Customs  duty, 
to  offer  British  Macfie  at  is.  per  cwt.  less  than  Itahan. 
But  the  offer  met  with  no  response,  for  buyers  have  come 
to  look  to  the  refineries  entirely  for  their  requirements. 

Beet  Cultivation  in  Poland  (Russia). 
Foreign  Office  Annual  Series,  No.  2810. 

In  Poland,  the  area  under  beet  increased,  in  1901,  by 
about  10  per  cent.,  as  compared  with  1900.  Of  the  whole 
area  sown  with  beet,  97  per  cent,  belonged  to  private  persons, 
the  remaining  three  per  cent,  being  owned  by  factories.  The 
total  area  sown  was  160,421  acres,  as  against  143,745  acres, 
in  1900.  Of  this,  155,588  acres  were  private  plantations,  as 
against  138,917,  in  the  preceding  year,  and  only  4,833  acres 
belonged  to  sugar  factories,  as  against  5,079  acres,  in  1900, 
thus  showing  an  increase  of  12  per  cent,  of  private  planta- 
tions, and  a  decrease  of  4  ■  8  per  cent,  of  factory  plantations  ; 
there  was  an  increase  of  private  plantations  in  all  the  nine 
governments  of  this  district  where  beet  is  grown,  but 
factory  plantations  only  increased  shghtly  in  the  govern- 
ments of  Lublin,  Radom,  and  Siedlce,  whilst,  in  the  other 
governments,  the  area  decreased  correspondingly. 

The  beet  of  the  1901  crop  contained  on  the  average  16-49 
per  cent,  of  sugar,  as  against  16-94  per  cent.,  in  1900. 

Bebt-Suoar  Acreaqb  in  Gbrmant. 

U.S.  Cons.  Reps.,  June  II,  1902. 

When  the  Brussels  ('onference,  aboHsUing  export  bounties, 
had  concluded  its  work,  the  syndicate  of  German  sugar 
producers  held  a  meeting  and  sent  out  an  earnest  demand 
that  beet  growers  should  reduce  as  far  as  possible  their 
beet-planting  for  1902.  This  policy  was  adopted  in  order 
'*  to  make  headway  against  the  enormous  surplus  of  sugar 
that  now  overloads  and  depresses  the  European  market." 
The  returns  show  that  Germany  has  planted  this  spring 
1,046,396  acres,  which  is  a  decrease  of  11  -2  per  cent,  from 
the  area  planted  last  year.  Every  province  shows  a  decrease, 
the  reduction  of  acreage  ranging  from  1-2  per  cent,  in 
Pomerania  to  36  per  cent,  in  Baden,  45  per  cent,  in  Bavaria, 
and  54-1  per  cent,  in  Hesse-Nassau.  Four  large  factories 
have  been  shut  down  and  will  remain  closed  during  the 
coming  campaign   against  over-prodnction  of  heet-sagar. 


Country. 


Austria-H  u  iigary 

Prance  

Russia 

BelKuim 

Holland 

Sweden 

Denmark 


Area.      I    Increase.  '    Decrease. 


Per  Cent. 
16-2 

23-8 

24-0 
35-0 
16-4 


Acre*. 

Per  Cent. 

751,011 

,, 

65l,774 

1,470,566 

1-0 

130,618 

,, 

77,009 

69,887 

,. 

35,83(1 

V8 

Returns  from  the  other  sugar-producing  countries  of  t 
Continent  are  shown  in  the  preceding  table,  which  gives  t 
variations  of  beet  area  as  compared  with  last  year. 

Four  factories  in  Belgium  and  eight  in  Holland  w 
suspend  operations  during  1902-3,  and  the  mean  avera 
reduction  in  area  of  beet  cultivation  in  these  eight  euga 
growing  countries  will  be  a  reduction  by  11-34  per  cent. 
the  total  acreage  of  1901. 

X  VII.— B RE  WING,  Etc. 
Alcohol  Trust  in  Germany. 

Foreign  Office  Annual  Series,  No.  2816. 

The   alcohol  trust  has  not  as  yet  gained  a  firm  foothc 
Its  success  in  raising  the  price  of  spirit  has  of  course  led 
an  increased  production,  which,  in  presence  of  the  depr 
sion   n   trade   and  consumption,    has    become   overprodi 
tion.      Assisted    by    unusually    large    crops    of    potato 
which  could  only   be  turned  to   account  by  distillers, 
stocks    of  spirit    rapidly   accumulated,     and    prices   h 
fallen.     A   bitter   war  prevails  between  the  syndicate  : 
the    outside    firms,    whose    existence    it    threatens.      '1 
champions      of    the    trust     maintain    that,     but     for 
agency,   the   large   potato  crops    would    have    aggrava 
the    misery   of    an    untenable  position,    and    that  by 
increasing    consumption    of    spirit    as    fuel    for    coc 
purpose!,   a  practically    endless  trade  is    being   gradu 
opened  to  distillers.     Moreover,  they  assert  that  the  tr 
alone   is   in  a   position   to  regulate   the  price    of  alcot 
whether   for  e.xportation   or  for    home  coniumption,  i- 
rational    manner.      The    chief  dangers   to    the    synii; 
threaten   it  from  within,  and  from  the   apparent  dearii 
capital  to  carry  through  such  operations.  ^' 
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XVIII.  A.— FOODS. 

Borax  for  Preserving  Meat. 

U.S.  Cons.  Heps.,  June  17. 

On  May  9,  an  important  convention  was  held  at  Be  i 
by  a  number  of  scientific  men,  to  enter  a  protest  aga  i 
the  enforcement  of  the  new  law  prohibiting  the  use  of  bot 
and  boric  acid  in  preserving  meats  and  other  food  artic , 
which  law  is  to  take  effect  soon,  and  will  practically  |- 
hibit  the  importation  of  a  large  quantity  of  Amer  n 
preserved  meats  into  Germany.  The  leading  spo  •- 
man  iu  this  convention  was  Prof.  Liebreich,  of  Be  u 
Finally,  the  convention  unanimously  adopted  the  resolu  a 
that  "  the  prohibition  of  borax  and  boric  acid  for  e 
preservation  of  food  articles,  as  decided  upon  by  e 
Bundesrath,  is  not  to  be  justified,  and  cannot  he  suppu  i 
by  facts." 

XIX.— PAPER,  PASTEBOARD,  Etc. 

Rapia  Fibre  for  Paper-Making  in   MadagasCa 
Cf.S.  Cotis.  Heps.,  June  19,  1902. 

In  the  Journal  Officiel  of  Tananarivo,  for  April  0, 
there  is  a  reference  to  the  new  employment  of  rafia  '« 
for  the  manufacture  of  cigarette  paper,  and  samples  ^ 
now  in  the  Commercial  iluseum  at  Tananarivo.  n 
paper  presents  the  qualities  of  suppleness  and  strengtb.id 
the  fibre  from  the  start  is  tasteless,  inodorous,  and  c  a. 
The  attention  of  paper  manufacturers  is  directed  tow 
possibilities  of  this  fibre  for  other  uses. 

XX.-FINE  CHEMICALS,  Etc. 

Coca  at  Salaverry  (Peru). 

Foreiyn  Office  Annual  Series,  No.  2807. 

The  exportation  of  coca,  during  1901,  as  compared  lb 
that  of  19u0,  is  as  follows  : — 

Kilos. 

1901 387,547 

1909 335,771 

Increase 51,776  (about  15-50  per ce). 
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The  exportation  of  cocaine,  both  to  Callao  and  Germany, 
lias  increased  considerably,  during  1901,  as  may  be  seen 
rem  the  following  comparison  : — 

Kilos. 

1901 ti76'86 

1900  2S1'00 

lucrease 392'SS  (about  138  per  cent.). 

JcNiPBK  Berbies  at  Leghiirn  (Italy). 
Foreign  Office  Annual  Series,  Nu.  2809. 

There  has  been  a  demand  for  juniper  berries.  The  normal 
itice,  which  is  14  lire  per  quintal  has  been  doubled,  and 
tocks  are  almost  exhausted.  The  greater  part  of  this 
lemand  came  from  Germany,  the  United  States  being  the 
lext. 

Storage  of  CoMBnsTiBi.Es  in  Nek-  York  City. 

Chem.  and  Druggist,  June  28,  1902. 

The  New  York  Bureau  of  Combustibles  have  recently 
isned  a  new  list  of  regulations  regarding  the  storing  of 
ombustible  substances,  which  states  that  permits  for  the 
eeping  of  explosive  compounds  will  be  issued  to  retail 
rap  stores  that  are  located  in  the  same  building  as  a  hotel, 
welling,  lodging,  boarding,  or  tenement  house  for  the 
)llowing  limited  quantities  only  : — 4  doz  nitrite  of  amyl 
erles,  4  oz.  of  picric  acid,  in  glass-stoppered  bottles,  1 6  oz.  of 
>llodion,  with  not  more  than  8  oz.  in  a  container,  16  oz.  of 
intharidal  collodion,  not  more  than  8  oz.  in  a  container, 
6  02.  of  flexible  collodion,  not  more  than  8  oz.  in  a  container, 
oz.  of  spirit  of  glonoiu  (1  per  cent,  solution),  not  more  than 
oz.  in  a  container. 

Should  the  store  be  self-contained,  the  permit  may  allow 

icreased   quantities.      A    licence    must    be   obtained    for, 

mongst  other  things,  the  manufacture,  sale,  or  use  of  any 

.ifiammable     gas,    crude     petroleum,    gasoline,     benzene, 

inoline,  camphene,  burning  fluid,  acetic  ether,  ether,  or 

'itrous    ether.      In    retail   drug   stores   situated   in    other 

lilliugs,  as  specified,  permits  will  be  limited  to : — 15  galls. 

■  a'.coiiol,  15  galls,  of  wood  alcohol,  10  lb.  of  spirit  of  nitrous 

her,  1  lb.  of  acetone,  1   lb.  of  aldehyde,  all  to  he  stored  in 

a^?  or  metal  containers.    Of  sulphur,  30  lb.  will  be  allowed, 

id  1  oz.  of  phosphorus,  under  the  same  conditions  ;  whilst, 

I-  storage  in  self-contained  buildings,  11  lb.  of  white  phos- 

lorus  and  110  lb.  of  red  phosphorus  may  be  kept  in  a  vault 

fireproof  closet ;  and  50  lb.  of  metalHc  magnesium  and  16 

irrels  of  sulphur  (5   roll,  5   sublimed,   3   washed,  and  3 

ecipitated)  will  be  permitted,  if  the  store  be  detached. 


:patrnt  list* 


.V.B.— In  these  lists,  [A]  means  "Application  for  Patent,"  and 
[  .S.],  "  Complete  Specification  Accepted." 
(ffhere  a  Complete  Specification  accompanie,s  an  Application,  an 

;eri8k  is  atHxed.  The  dates  given  are  (i)  in  the  case  of  AppUca- 
I  ns  for  Patents,  the  dates  of  application,  and  (ii)  in  the  case  of 
'mplete  Specifications  Accepted,  those  of  the  Official  Journals 
'■which  acceptances  of  the  Complete  Specifications  are  advertised. 
•  Complete  Specifications  thus  advertised  as  accepted  are  open  to 

ipection  at  the  Patent  Office  immediately,  and  to  opposition 

thin  two  months  of  the  said  dates. 


I.— PLANT,  APP.AJIATUS,  and  MACHINERY. 

A.]  13,699.  Lar}-.  Machines  for  packetting  and  filling 
powders  and  like  materials.*     June  17. 

„  13,886.  George.  Construction  of  chemical  and 
physical  benches.     June  19. 

„      14,002.  Miiller.     Improved  form  of  bottles  or  vessels 

which  will  keep  liquids  at  any  required  temperature 

for  any  length  of  time,  without  the  use  of  fire  or 

I  chemical  substances,  and  special  designs.   June  20. 


[A.]  14,073.  Bridge.  Machines  for  crushing  ice,  or  for 
crushing  soda  or  other  crystals,  or  the  like.  Juae  21. 

„  14,111.  Linde  British  Kefrigerating  Co.,  Ltd. — 
From  Linde.  Method  of  and  apparatus  for 
separating  gases  from  a  liquefied  mixture  thereof. 
June  21. 

„      14,128.  Strom.     Centrifugal  separators.*     June  21. 

„  14,348.  Laidlaw.  Electrically-driven  centrifugal 
machines.     June  25. 

„  14,390.  De  Alzugaray.  Crushing,  grinding,  and 
pulverising  machines.     June  25. 

[C.S.]  12,712  (1901).  Webber.  Process  for  the  reheating 
and  moistening  of  compressed  air  and  other  fixed 
gases,     .fune  25. 

„  14,679  (1901).  Stumpf.  Apparatus  for  condensing 
steam,  or  for  compressing  air  or  other  gases. 
July  2. 

„  14,976  (1901).  Naef.  Treatment  of  solid  material 
with  gas  as  in  the  carrying  out  of  catalytic  reac- 
tions. June  25.  Date  applied  for  under  Inter- 
national Convention,  May  27,  1901. 

„  15,422  (1901).  Eyre.  Centrifugal  machines  for 
laboratory  use.     July  2. 

„      16,364(1901).    Scott.     Filtering    devices.     July  3. 

„  16,691  (1901).  Fairweather.— From  Wolff.  Cen- 
trifugal machines.     July  2. 

„  16,973  (1901).  Hatton.  Apparatus  for  the  defeca- 
tion of  liquids.     July  2. 

„  17,075  (1901).  Ross  and  Mackeuzie.  Bungs  or 
stoppers  for  casks  and  other  storage  receptacles 
for  liquids  generating  or  giving  off  gases  or  waste 
vapours.     July  2. 

„  19,222  (1901).  Schwarz.  Protective  packing 
material  for  articles  sensitive  to  light.     June  25. 

„  19,914  (1901).  Mackay,  Fox,  and  Worssam.  Appa- 
ratus for  compressing  and  expanding  vapour  for 
refrigerating  and  other  purposes.     July  2. 

„  7843  (1902).  Lake.— From  Giroux  and  Seddon. 
Receptacles  for  liquids  and  other  substances  to 
be  preserved.     June  25. 

II.— FUEL,  GAS,  AND  LIGHT. 

[A.]   13,598.  Stern.     Candles  for  acetylene  gas.     June  16. 

„  13,599.  Midgley.  jNIethod  of  and  apparatus  for 
consuming  smoke  and  increasing  the  generation 
of  steam  in  steam  boilers.     June  16. 

„      13,604.  Bellina.  Electric  incandescent  lamp.  June  16. 

„  13,610.  Carson  and  Greer.  Safety  household  lamps.* 
June  16. 

„      13,611.  Bergfleth.     Furnaces.*     June  16. 

„  13,647.  Shaw.  Self-lighting  fittings  for  gas  burners- 
June  16. 

„  13,648.  Lehmann.  Incandescent  burners  for  hydro- 
carbons.    June  16. 

„  13,732.  British  Thomson-Houston  Company,  Ltd. — 
From  Harthan.    Electric  arc  lamps.     June  17. 

„  13,745.  Lake. — From  La  Soc.  Anon.  Fran()aise  des 
Bees  Juhle.  Burners  for  lamps  and  stoves.*  June  17. 

„  13,750.  Seymour.  Apparatus  for  mixing  gas  and 
air.*     June  17. 

„  13,754.  Hooker.  Combustible  vapour  for  use  in 
incandescent  lighting.     June  17. 

„  13,757.  Feeny. — From  Abwarme-Kraftmaschinen- 
Ges.  m.b.H.  Process  or  method  of  utilising  the 
heat  contained  in  waste  gases  from  blast  furiukces 
and  the  like.*     June  17. 

„  13,772.  Donohue  and  Moran.  Devices  for  preventing 
the  escape  of  smoke  from  chimneys  and  smoke 
stacks.*     June  17. 


942 


JOTTRNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


(July  IS,  1«0^ 


[A.] 


13,785.  Kitson.  Vapour-burning  apparatus.    June  17. 
1,S,79.3.  Hiorth.     Burners  for  incandsscent  gas  light- 
ing.    June  18. 
13,812.  Brooks  and  Butler.     Carburetting  appliances 

for  oil  and  spirit  engines.     June  18.     • 
13,8-17.  Dcakin  and  Osmond.     Apparatus  for  burning 

illuminating  oils.     June  18. 
13,865.  Knapen.  Carburettors  tor  explosion  motors.* 

June  IS. 
13,807.  Dieude-Defly.  Manufacture  of  fuel.  June  18. 
13,879.     Wolff.      Gas    generators    or    carburettors. 

June  18. 
13,902.    Holgate.        Construction    of    burners    and 

lanterns  for  incandescent  gas  lighting.     June  19. 
13,94.5.  Bremer.  Electric  arc  lamps.*     June  19. 
13,954.    Dargie.      "  Carbide  -  to  -  water  "    automatic 

acetylene  generator  and  gasholder.     June  19. 
13,960.  West.     Machines  for  charging  and  drawing 

gas  retorts.*     June  19. 
13,996.     Fletcher    and    Fletcher,       Apparatus    for 

generating  gas  from  coal,  wood,   peat,  or   other 

similar  substances.     June  20. 
14,017.  Meehan.     Blast  furnaces.*     June  20. 
14,050.   Wilson.     Furnaces.     June  20. 
14,054.   Hecking.     Manufacture   of   artificial    fuel.* 

June  20. 

14.057.  Johnson. — From  LaCie.  Fran(;aise  de  VAc6- 
tyljne  dissous.  Apparatus  for  use  in  the  pro- 
duction and  supply  of  explosive  gases.     June  20. 

14.058.  Head.  —  From  Wellman  -  Seaver  -  Morgan 
Engineering  Co.  Apparatus  employed  in  con- 
nection with  the  charging  of  coke  ovens  in  which 
compressed  charges  of  coal  are  coked.     June  20. 

14,077.  Whitfield.     Gas  producers.     June  21. 

14,088.  Eiehl.  Incandescent  gas-burners,  lamps,  and 
the  like.     June  21. 

14,113.  Michaelis.  Self-lighters  for  gas  lamps. 
June  21. 

14,120.  H  awkins  and  Hawkins.  Acetylene  genera- 
tors.     June  21. 

14,146.  Boss.  Burners,  particularly  for  gas  stoves. 
June  21. 

14.166.  Crossley  and  Rigby.  Treatment  of  gas  and 
air  in  connection  with  gas  producers.     June  23. 

14.167.  Crossley  and  Rigby.  Apparatus  for  remov- 
ing impurities  from  gases.     June  23. 

14,277.  King.  Apparatus  for  stoking,  or  feeding  and 
stoking,  fuel  into  furnaces,  and  to  promote  con- 
sumption of  smoke.*     June  24. 

14,287.  Gilgan.  Improved  acetylene  gas  generator.* 
June  24. 

14,309.  Pratt.     Incandescent  gas  burners.     June  24. 

14,319.  Schwabe.  Electric  incandescent  lighting 
devices.     June  24. 

14,321.  Goard  and  Morgan.  Ignition  devices  for 
lamp  and  lantern  burners.*     June  24. 

14.344.  Bremer.     Electric  arc  lamps.     June  24. 

14.345.  Baumgarten.  Improved  portable  automatic 
generator  for  acetylene  gas.     June  24. 

14,359.  Wright  and  Danvin.  Atmospheric  gas 
burners  for  heating  stoves.     June  25. 

14,401.  Roxby.  Electric  incandescent  lamps. 
June  25. 

14,418.  Thompson.— From  Humphrey.  Gus-bumers. 
June  25. 


„      14,429.  Bachner 
June  25. 

[C.S.]    12,579    (1901).     Thomas    and 
descent  gas  lamps.     June  35. 


and    Bouohsein.      Flame-igpiters. 
Podmore.      Incan- 


A. 


[C.S.]  12,696  (1901).  Heinierling.     Method  of  and  appa- 
ratus for  the  direct  utilisation  of  the  heat  Of  hot 

gases,  for   the  production    of  motive  power  and 

other  purposes.     June  25. 
„      12,887    (1901).    Herring.       Gas-producers   for    tlw 

production  of  fuel  and  other  gases.     July  2. 
„      12,958  (1901).  Merrifield  and   Checkley.     Machinal 

for  producing   gas  from  peat,  sawdust,  and  othcii 

organic  substances.     July  2. 
„      12,959   (1901).    Merrifield;  and   Checkley.     Method 

of   producing    gas    from    peat  and  other  orga  ' 

substances.     July  2. 
„      13,191  (1901).  Chamberlain.     Methods  of  obfa 

light  from  gases  of  low  calorific  value.    July  8. ' 
„      13,507(1901).  Kitson.     Vapour-burning  appaiati 

Junea."!. 
„      13,531  (1901).  Meikle  and  Meikle.     Boiler  fu 

June  25. 
„      13,983  (1901).  ^Vhitfield.     Apparatus  for  the  )_  _ 

ration,  purification,  and  storage  of  combustible  | 

June  25.  %i 

„      14,168  (1901).  Chapman.      Carburettors    or    apn 

ratuB  for  producing  mixtures    of  vaporised  oil  I 

air.     June  25. 
„      14,342  (1901).  Kitson.     Vapour-burning  appa 

June  25. 
„      15,259  (1901).  Beck  and  Dior.     Mode  of  and  ap, 

ratus  for  preparing  and  utilising  carburetted 

for  lighting  and  heating  purposes.     July  2.     JDMl 

applied    for     under    International     Conventidll) 

Feb.  18,  1901. 
„      15,291    (1901).  Smith.     Carburettors,  or  method  oj 

making  and  supplying  the  explosive   mixture  l{ 

hydrocarbon  engines.     June  25. 
„      15,595  (1901).  Thwaite.    Treatment  of  blast-funMB 

gases  and  the  utilisation  of  their  heat,  and  app" 

ratus  therefor.     July  2. 
„      15,751  (1901).  Collin.     Coke  ovens.     July  2. 

„      16,491  (1901).  Gilbert.     Incandescent  gas  lightb 

June  25. 
„      16,928  (1901).  Fairiie.     Lamps.     July  2. 

„      17,093    (1901).    Berthold.     Pocket   automatic  ga| 

lighters.     July  2. 
„      17,772  (1901).  Praetorius.     Method  for  the  prodm 

tion  of  a  pure   explosive  mixture  for  gas,  oil^  { 

hydrocarbon  engines.     June  25. 
„      20,651  (1901).  Schmidt.  Electric  arc  lamps.  July 

„  24,483(1901).  Smith.  Incandescent  vapour  lamp 
July  2. 

„  2375  (1903).  Pataky.  Acetylene  gas  generator 
July  2. 

„  7594  (1902).  Ledru.  Acetylene  gas  generatia 
plant.     June  25. 

„  8869  (1902).  Cox.  Smoke-consumiog  furaaos) 
July  2.  Date  applied  for  tinder  Internationl 
Convention,  Oct.  23,  1901. 

„  9237  (1902).  Kyle.  Combustion  of  fuel  in  bolk 
and  other  furnaces,  and  apparatus  therefo 
July  2. 

„  9299  (1902).  Lake. — From  American  Furnace  O 
Furnaces.     July  2. 

„      9339  (1902).  Nordmann.     Method  for  producingtlj 
,   heads  of  incandescent  mantles.    June  25. 

„  9785  (1902).  Ransford.  —  From  Cie.  Universd 
d' Acetylene.  Apparatus  for  the  manufacture  j 
gas  by  the  reaction  of  a  liquid  upon  a  soil 
June  25. 

„  10,169  (1902).  Bloxam.— From  Soc.  Anon.  desCr 
stalleries  du  Val-Saint-Lambert.  Eegenerator  fi 
lamps  having  a  chimney.     June  25. 

„  10,757  (1902).  Schonfelder  and  Stefan.  Gasbomei 
June  25. 


July  15, 1902.] 
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.8]  11,220  (1903).  Lecomte.  Vapour  burners  for  light- 
ing and  heating  purposes.     July  3. 

,.  11,703  (1902).  Green  and  Martin.  Process  for 
converting  peat  into  fuel.     .July  2. 

„  11,864  (1902).  Johnson.  —  From  North  American 
Fuel  Co.  Manufacture  and  production  of 
briquettes  or  blocks  of  artificial  fuel.     July  2. 


111. 


DESTRUCTIVE  DISTILLATION,  TAB 
PRODUCTS,  PETROLEUM. 


'&.']   13,664.  Christen.     See  under  IX. 

„  13,936.  Fischer.  Process  for  the  continuous  extrac- 
tion of  highly  inflammable  oils  from  petroleum 
discharged  from  condensers,  refrigeratories,  re- 
servoirs, and  the  like,  or  for  continuous  distillation 
of  hquids.     June  19. 

!.S.]  10,228(1902).  Wegelin.  Process  of  manufacturing 
soot  from  tar  and  other  carbo  naceous  substances, 
and  apparatus  for  carrying  same  into  effect, 
June  25. 


rV COLOURING  MATTERS  and  DYESTUFFS. 


•  From   Farbwerke,   Hochst.       See 


I.]   13,626.    Imray. 
under  XI. 

,  13,778.  Imray. — From  Soc.  of  Chem.  Ind.  in  Basle. 
Manufacture  of  new  nitro-alphyl-acidyl-amido- 
naphtholsulphooic  acids,  nitro-alphyl-amido-acidyl- 
amidonaplitholsulphonic  acids,  amido-alphyl-acidyl- 
amidonaphtholsulphonic  acidi,  or  amido-alpbyl- 
amido-acidyl-amidonaphtholsolphonic  acide,  and 
new  azo  colouring  matters  derived  therefrom.* 
June  17. 

,  14,049.  Ellis. — From  Chemische  Fabr.  von  Heydeo 
Act.-Ges.  Manufacture  of  indoxyl  or  indigo, 
or  indoxyl  or  indigo  preparations.*    June  20. 

A]  14,390  (.1901).  Imray.— From  Fabriques  de  Pro- 
duits  Cbimiques  de  Thann  et  de  Mulhouse. 
Manufacture  of  orthotoluene  sulphochloride. 
June  25. 

1.5,678  (1901).  Johnson.— From  Bad.  Anilin  nnd 
Soda  Fabr.  Manufacture  and  production  of  new 
disazo  colouring  matters  and  interm  ediate  products 
relating  thereto.     June  25. 

15,708  (1901).    Urquhart. — From  Chemische  Fabr. 
vorm.  Weiler-terMeer.     Process  for  manufecturing    { 
dyestuffs  containing  sulphur.     June  25.  ! 

16,173  (1901).  Abel.— From  Act.-Ges.  f.  Anilinfabr. 
Manufacture  of  colouring  matters  belonging  to  the 
triphenyl-  and  diphenyl-naphthylmethane  series, 
respectively.     June  25. 

16,811  (1901).  Johnson, — From  Bad.  Anilin  nnd 
Soda  Fabr.  Manufacture  of  azo  colouring  matters, 
and  the  production  of  new  matter  for  use  therein. 
June  25. 

16,952  (1901).  Johnson.— From  Kalle  and  Co. 
Manufacture  and  production  of  colouring  matters 
containing  sulphur.     June  23. 

17,356(1901).    Johnson. — From     Bad.   Anilin  und 

Soda  Fabr.     Manufacture  and  production   of  new 

azo    colouring    matters,    and    materials    for  use 
therein.     June  35. 

573  (1902).  Vidal  Dyes  Syndicate  Co.,  Ltd.— From 
Vidal.  Oxidising  aromatic  amines  to  obtain 
amido-hydroxylated  derivatives.     July  2. 

9968  (1902).  Imray.— From  Soc.  of  Chem.  Ind.  in 
Basle.  Manufacture  of  sulphurised  indophenols. 
June  25. 

9969  (1902).  Imray.— From  Soc.  of  Chem.  Ind.  in 
Basle.  Manufacture  of  sulphurised  indophenols. 
June  25. 


v.— TEXTILES:  COTTON,  WOOL,  SILK,  Etc. 

[A.]   13,982.  Lang  Bridge,   Ltd.,   and  Wood.     Improved 
apparatus  to  be  employed  in   connection  with  the 
mercerisation  of  cotton  or  other  yams.     June  20. 
„       14,14n.     Crochet.     Treatment     of     textile     fibres. 
June  21. 

„  14,215.  Moserop.  Machine  for  automatically  testing 
and  recording  the  strength  of  yarn  or  thread. 
June  23. 

[C.S.]  8147  (1901).  Hoyle  and  Barker.  Method  of  and 
machinery  for  the  production  of  fibrous  material 
known  as  condenser  yarn.  July  2. 
„  9847  (1901).  Kecht  and  Peter  Spence  and  Sons, 
Ltd.  Method  of  discharging  dyed  textile  fabrics. 
June  25. 

„  14,106  (1901).  Haddan.— From  Dutilleul.  Process 
for  rendering  fabrics  and  other  products  imper- 
meable to  fluids.     July  2. 

„  16,901  (1901).  Johnson.— From  Bad.  Anilin  und  Soda 
Fabr.  Printing  of  vegetable  fibre  with  colouring 
matters.     July  2. 

„  16,919  (1901).  Weber  and  Isidore  Frankenburg. 
Ltd.  Recovery  of  volatile  solvents  used  in  the 
treatment  of  textile  fabrics,  and  apparatus  therefor. 
June  25. 

„  21,894  (1901).  Smith.  Method  of  producing  "  water- 
marks "  on  fabrics.     .June  25. 

„  9812(1902).  Boult.— From  Seibert  and  Temple. 
See  under  XI. 

VII.— ACIDS,  ALKALIS,  SALTS,  Etc. 

[A.]   13,587.  Killen.     Manufacture  or  rectifying  of  sul- 
phuric acid.     June  16. 

„  13,636.  Imray.  —  From  Farbwerke,  Hochst.  See 
under  XI. 

„      14,073.  Bridge.     See  under  I. 

„  14,193.  Sigafoos.  Chemical  fire-extinguishing  appa- 
ratus or  appliances.     June  23. 

„  14,301.  Sigafoos.  Chemical  generating  apparatus, 
particularly  applicable  for  use  with  fire-engines. 
June  34. 

„      14,386.  Lederlin.     See  under  XI. 

„      14,387.  Lederlin.     See  under  XI. 

„  14,397.  Sigafoos.  Stationary  chemical  fire-engines. 
June  25. 

[C.S.]  16,506(1901).  Smethurst.  Treatment  of  substances 
with  nascent  carbnn  dioxide  to  produce  a  chemical 
reaction,  particularly  applicable  for  the  production 
of  borax  and  boric  acid.     June  25. 

„  19,036  (1901).  Frasch.  Process  of  producing  alkalis. 
June  25. 

„  22,723  (1901).  Ashe.  Apparatus  for  saturating 
liquids  with  carbonic  acid  gas.     June  25. 

„      9545  (1902).  Bock.     Manufacture  or  production  of 

sulphate  of  alumina.     July  2. 
„      10,228  (1902).  Wegelin.     See  MH(/er  III. 
„      10,775  (1902).    Caille.      Cartridges   of  compressed 

gas    for   fire  extinguishing    and   other    purposes. 

July  2. 


VIII.— GLASS,  POTTERY,  and  ENAMELS. 

[A.]  13,583.  Burton  and  Burton.  Muffle  kilns  for  pottery 
and  the  like.     June  16. 

„  13,643.  Adams.  Kilns  and  muffles  for  firing  ceramic- 
ware  and  the  like.     June  16. 

„  14,210.  Forster.  Machinery  for  manufacturing  glass 
bottles,  jars,  and  other  hollow-ware.     June  23. 

„  14,316.  Haley.  Manufacture  of  window- or  sheet- 
glass  cylinders,  and  apparatus  or  machinery  there- 
for.    June  24. 
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[A.]  14,441.  Miller  and  Trades'  Progress  Co.,  Ltd. 
Gathering  or  extraction  of  definite  quantities  of 
molten  glass  from  tanks  or  pot  furnaces,  and 
delivering  the  same  to  moulds  or  other  receptacles.* 
June  25. 

[C.S.]  10,550  (1901).  Lee.  Printing  tiles  and  other  ob- 
jects by  means  of  collotype  or  other  blocks  with 
natural  colours,  or  with  other  designs  or  patterns, 
and  apparatus  therefor.     July  2. 

„  24.S24  (1901).  Brooke.  Apparatus  for  dividing 
molten  material,  chiefly  designed  for  use  with 
molten  glass.     July  2. 

„  10,169  (1902).  Bloxam. — From  Soo.  Anon,  des 
Crystalleries  du  Val-Saint-Lambert.    See  under  II. 

„  10,355  (1902).  Keyes.  Leers  for  annealing  plate- 
glass.    July  2. 

„  10,356  (1902).  Keyes.  Apparatus  for  the  manufac- 
ture of  plate-glass.     June  25. 


IX.— BUILDING  MATERIALS,  CLAYS,  M0BTAB3, 
AND  CEMENTS. 

[A.]  13,641.  Toope.  Non-conducting  coverings  for  steam 
pipes  and  other  surfaces.*     June  16. 

„  13,664.  Christen.  Improved  manufacture  of  asphalt 
composition.*     June  16. 

„  13,739.  Lake.— From  General  Electric  Co.  Insu- 
lating material.     June  17. 

„      14,396.  Janbert.     Improved  brick.*     June  25. 

[C.S.]  13,076  (1901).  Meir.     Machines  for  making  tiles 
from  plastic  clay  or  dust.     June  25. 

„  20,643  (1901).  Berhenke.  Process  and  apparatus 
for  drying  bricks  and  other  earthenware  or  ceramic 
products.     June  25. 

„  6844  (1902).  Boult.  —  From  Hfllsberg  and  Co. 
Impregnation  of  wood  and  other  porous  materials. 
July  2. 

„  9017  (1902).  Fawcett,  Preston,  and  Co.,  Ltd.,  and 
Bowers.  Machinery  for  the  manufacture  of  slabl 
or  blocks.     June  25. 

„  10,088  (1902).  Thompson. — From  Eichter.  Methods 
of  making  artificial  pavements.     June  25. 

„  10,399  (1902).  Loewenthal.  Compositions  for 
making  stones  and  mortar.     July  2 . 

X.— METALLUBGY. 

[A.]  13,588.  Worsey  and  Hoal.  Improved  process  for  the 
extraction  of  gold  and  (or)  silver  from  refractory 
ores.    June  16. 

„  13,614.  Dick.  Separation  of  pieces  or  fra^i^ents  of 
iron  and  steel  from  the  zinc  refuse  or  dross  of 
galvanising  works,  and  apparatus  therefor.  June  16. 

„  13,669.  Boult.— From  Wachwitz  and  Dunkelsbfihler. 
Welding  of  metals.     June  16. 

„  13,711.  De  Alzugaray.  Extraction  of  gold,  silver, 
and  other  metals  from  their  ores.     June  17. 

„  13,744.  Knigge  and  van  Holt.  Improved  process  for 
hardening  iron.     June  17. 

„      13,981.  Matthews.     Treatment  of  ores.     June  20. 

„  14,237.  Gameson.  New  or  improved  process  to  be 
used  in  the  preparation  of  cast-iron  and  other 
articles  previous  to  tinning  or  galvanising  same. 
June  24. 

„  14,251.  Auchinachie.  Manufacture  of  metallic  vana- 
dium from  its  compounds,  preferably  aa  oxide 
thereof.     June  24. 

„  14,338.  Baldt,  sen.  Moulding  or  casting  of  metals.* 
June  24. 


[A.]    14,380.  Wilkinson,  jun.     Annealing  of  rolled   metal 
June  25. 

[C.S.]  6077  (1901).  Heathfield.  Apparatus  for  machiuen 
used  in  coating  metal  sheets  with  metals.     July  2' 

„  14,146  (1901).  Boult.— From  Coln-Miisener  Berg 
werks-Akt.-Ver.  Fusion  of  hardened  or  metallic 
masses  by  a  flame  jet,  particularly  applicable  t( 
blast  or  other  furnaces.     July  2. 

„  14,576(1901).  Imray.-From  La  Soc.  Electro-Metal 
lurgique  Franvaise.  Process  and  apparatus  foi 
utilising  the  waste  heat  of  metallurgical  operationi 
July  2. 

„  15,342  (1901).  Boult.— From  Miskolczy.  Hardenin; 
and  tempering  metal.     June  25. 

„  16,338  (1901).  Watzl  and  Frankenschwert.  Methoi 
of  metallically  coating  metals.     June  25. 

„  21,424(1901).  Brandenburg.  Process  for  recoverin| 
metals  and  metallic  compounds  from  material: 
containing  metals,  and  particularly  residues 
June  25. 

„  26,446  (1901).  Bates  and  Peard.  Annealing  c 
metals.     June  25. 

„  3347  (1902).  Ahrie  und  Metalline-Platten-Ges. 
m.b.H.— Se*-  under  XXI. 

„  3357  (1902).  Renstrom.  Process  for  hardenbf 
copper,  or  the  alloys  of  copper.     July  2. 

„  10,953(1902).  Nagel.  Process  of  making  spelfei 
June  25. 

XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

[A.]  13,626.  Imray.  —  From  Farbwerke,  Hochst.  Im 
proved  manufacture  of  hydroxylamine  an 
chlorine  by  electrolysis.     June  16. 

„  13,749.  Graham  and  Bouton.  Galvanic  batteriei. 
June  17. 

„      14,034.  Evans.  —  From    Electrochemische 
G.  m.  b.  H.,  Germany.     See  under  XX. 

„  14,133.  Baker  and  Castner  -  Kellner  Alkali 
Ltd.  Connecting  carbon  electrodes  with  el 
leads.     June  21. 

„  14,134.  Smith,  Baker,  and  Castner-Kellner  Alkl 
Co.,  Ltd.     Carbon  electrodes.     June  21. 

„  14,135.  Baker,  Smith,  and  Castner-Kellner  Alkl 
Co.,  Ltd.     Electrolytic  cells.     June  21. 

„  14,329.  Marks.— From  Smith  Storage  Battery  Oi 
Storage  batteries.*     June  24. 

„  14,373.  Lancashire  Dynamo  and  Motor  Co.,  Ltd 
and  McLeod.  Mode  of  and  apparatus  for  reg( 
lating  the  charge  and  discharge  of  storage  batton 
used  in  conjunction  with  dynamo  -  electric  ID 
chinery  for  supplying  electrical  energy.     .Tune  » 

„      1 4,386.    Lederlin.       Electrolytic     manufactora 
chlorates    and    perchlorates.*      Filed    June   i 
Date  applied  for,   Jan.   8,    1902,   being  date 
application  in  France. 

„      14,387.    Lederlin.        Electrolytic     manufacture 
chlorates    and    perchlorates.*       Filed    June    2 
Date   applied   for,   Jan.    8,    1902,    being  date  < 
application  in  France. 

[C.S.]  13,662  (1901).  Raschen  and  United  Alkali  Co.,Iit| 
Electrolytic  cells.     June  25. 

„  15,463  (1901).  Kiittner.  Secondary  battery  plate 
June  25. 

„  9812  (1902).  Boult.— From  Seibert  and  Temp* 
Electrolytic  production  of  a  bleaching  liqaor  ai 
caustic  alkali  lye,  and  apparatus  employed  therel 
June  25. 

„  10,532  (1902).  Bristol.  Portable  secondary  or  otb 
electric  batteries,  accumulator  plates,  and  the  lik 
June  25. 
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11,340  (1902).  Heys.— From  Hutchison  Acoustic 
Co.  Dry  or  semi-dry  cells  of  primary  or  secondary 
electric  batteries.     June  25. 


XII.— FATS,  OILS,  AND  SOAP. 

.]  1.3,677.  Edmuudsand Thomas.    Lubricators.  June  17. 

1 3,99.5.  Fox.     Oil-filters.     June  20. 

14,027.  Scott.  Utilisation  of  the  waste  waters  from 
the  digestion  of  rough  tallow.     June  20. 

14,169.  Peters  and  .Shepherd.  Compound  oil  for 
use  in  the  manufacture  of  linoleum  or  floor  cloth, 
and  for  other  purposes.     June  23. 

14,392.  Goltz.     New  or  improved  soap.     June  25. 

[  v]  13,506  (1901).  Godfrey.     Machines  for  pressing  and 
polishing  linoleum  and  the  like.     July  2. 

11,271  (1902).  Garrigan.     Candles.     June  25. 

X  L— PIGMENTS,  PAINTS  ;  KESINS.  V'ARNISHES  ; 
INDIA-RUBBER.  Etc. 

A. — Pigments,  Paints. 

(i.]6061    (1901).    Wass.       Printers'   varnish    and  ink. 
July  2. 

16,390(1901).  WiUock.  Composition  for  removing 
paint.     July  2. 

8442  (1902).  Harding.  Composition  for  coveting 
metal  or  other  surfaces.    July  2. 

B. — Resins,  Varnishes. 
.]  G061  (1901).     Wass.     See  under  XIII.  A. 

C — India-rubber,  ^c. 

[1]  14,106    (1901).    Haddan.  —  From    Dutilleul.      See 
under  V. 


IV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

.]  13,584.  Caldwell.  Art  of  preparing  leather  for 
belting.*     June  16. 

13,748.  Miller.  Improved  method  of  finishing  the 
surface  of  leather.*     June  17. 

13,859.  Vero.  Utilisation  of  leather  waste,  leather 
cuttings,  and  old  leather  of  every  description. 
June  18. 

14,122.  Reichelt,  Helbing,  and  Nieuaber.  Improved 
method  and  apparatus  for  manufactunng  leather 
substitute  belting  and  the  like.*     June  21. 

.]  14,874  (1901).  Mills.— From  Duchez.  Apparatus 
for  distributing  liquid  materials  or  preparations 
upon  hairy  skins  or  hides.     June  25. 

1013  (1902).  Lake.— From  Turner  Tanning  Ma- 
chinery Co.  Machines  for  use  in  treating  hides, 
leather,  skins,  and  the  like.     July  2. 

1018    (1902).    Lake.— From    Turner   Tanning   Ma- 
chinery Co.     Machines  for  use  in  treating  hides 
leather,  skins,  and  the  like.     July  2. 

2247  (1902).  Parga.— From  De  Castro.  Rapid 
tanning  process.     July  2. 

8594  (1902).  Quigley  and  Gay.  Machines  for 
splitting  skins  or  hides.     July  2. 

XVI.— SUGAR,  STARCH,  and  GUM,  Etc. 

]  14,108.  Claassen.  Separation  of  sugar  from  syrup 
or  molasses  of  massecuite,  and  especially  of  after- 
product  massecuite.*     June  21.. 

14,432.  Lichtenstein.  Apparatus  to  be  employed  in 
the  manufacture  of  caramel.     June  25. 


[C.S.]  15,614  (1901).  Schweitzer.  Manufacture  and  re- 
fining of  sugar.     July  2. 

„      16,973  (1901).   Hatton.     See  under  I. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

[A.]  13,767.  Thompson. — From  Miihlenbauanstalt  und 
Maschinenfabr.  vorm.  Gebriider  Seek  and  Kruse- 
mark.     Manufacture  of  malt.     June  17. 

[C.S.]  16,049  (1901).   Nycander.     Means  or   apparatus  for 
the  alcoholic  fermentation  of  liquids.     June  25. 
„      10,350    (1902).    Hort   and    Marxsohn.     Apparatus 
for  washing  and   aiirating  barley  for  malting  pur- 
poses.    June  25. 

„  10,699  (1902).  .Schneible.  Manufacture  of  fermented 
liquors.     June  25. 

XVIIl.— FOODS,  SANITATION.  Etc.,  and 
DISINFECTANTS. 

A. — Foods. 

[A.]  13,764.  Simon.  Improved  method  of  and  apparatus 
for  manufacturing  mineral  and  other  aerated 
waters.     June  17. 

„  14,340.  Baker.  Process  for  preserving  fruit.* 
June  24. 

„  14,341.  Baker.  Process  for  preserving  fruit.* 
June  34. 

„      14,370.  Husberg.     Centrifugal  creamers.     June  25. 

„      14,400.  Nicolas.     Preservation  of  liquids.     June  35. 

[C.S.]  15,987  (1901).  Zimmerman.— From  Nicolai.  Manu- 
facture of  coffee  free  from  caffeine.     June  25. 

„  16,110(1901).  Imray.— From  La  Soc.  "  Le  Lait." 
Process  for  preserving  milk.     July  2. 

„  16,431  (1901).  Julien.  Process  for  the  production 
of  milk  rich  in  cream  or  other  similar  fatty  matter. 
July  2.  Date  applied  for  under  International  Con- 
vention, Feb.  14,  1901. 

„  16,948(1901).  Harrison.  Manufacture  of  clear  arti- 
ficial ice,  and  machinery  or  apparatus  therefor. 
July  2. 

„  7599(1902).  Larue.  Apparatus  for  extracting  juice 
from  lemons,  oranges,  and  the  like.     June  25. 

„  7843  (1902).  Lake. —  From  Giroux  and  Seddon. 
See  tinder  I. 


B. — Sanitation  ;    Water  Purification. 

[A.]   13,586.   Honiball.     Filters  for    boiler  feed-w.^ter  or 
the  like.     June  16. 

„  13,970.  Lord.  Improved  destructor,  particularly 
applicable  for  use  in  the  destruction  or  consumption 
of  sewage  sludge.     June  20. 

„  14,007.  MoPhail.  Purification  of  water  for  drinking 
and  culinary  purposes.     June  20. 

„      14,027.  Scott.     See  under  XII. 

„  14,366.  Candy  and  Candy.  Apparatus  in  connec- 
tion with  the  purification  of  sewage  and  other 
polluted  liquids.     June  25. 


C. ^Disinfectants. 

[C.S.]  15,150  (1901).  Cobn.     Process  for  the  manufacture 
of  an  antiseptic  containing  iodine.     June  25. 

„  277  (1902).  Boult.— From  Fournier.  Disinfecting 
apparatiis.     July  2. 

„  3215  (1902).  Seheele.  Composition  of  matter  for 
healing  purposes,  and  proces.?  for  producing  the 
same.     June  25. 
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[C.S.]  4S66  (1902).  Fleming.  Fumigator  or  candle  for 
diffusing  antisepticB,  dieinfectants,  perfumes, 
medicaments,  and  iDsect-destroying  chemicals  or 
compounds.     June  25. 

XIX.— PAPEK.  PASTEBOARD,  Etc. 

[A.]   13,666.  Wise. — FromEichhorn.     Treatment  of  pulp, 
and  apparatus  therefor.     June  16. 
„      13,940.  Abel.  — From    Koch.     Method  of  and  appa- 
ratus for  the  manufacture  of  eyelets  and  studs  of 
celluloid.     June  I'.l. 

[C.S.]   12,695  (1901).  Bichter.     Denitration  of  nitrocellu- 
lose.    July  2. 
„      11,505(1902).  Mills.— From  Transparent  Cellulose 
Products  Co.     Collapsible  tubes  and  other  tabular 
articles.    July  2. 

XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  AND  EXTRACTS. 

[.4..]   14,032.    Wohl.      Manufacture   of    acetyl    chloride. 
June  20. 
„      14,034.    Evans.  —  From   Electrochemische    Werke 
G.  m.  b.  H.     Process  for  the  preparation  of  oxa- 
lates from  formates.*     June  20. 
[C.S.]  7599  (1902).  Larue.     See  under  XVIII.  A. 

XXL— PHOTOGRAPHY . 

[C.S.]  16,030  (1901).  Collard.  Flash  lamps  for  photo- 
graphs and  other  purposes.     July  2. 


[C.S.]  17,100  (1901).  Mills.— From  Soc.  Anon,  des  Plaqu 
et  Papiers  Photograph! ques  A.  Lumifere  et  s 
Fils.  Combined  toning  and  fixing  baths  for  ph 
tographic  purposes.     June  25. 

„      19,222  (1901).  Schwarz.     See  under  1. 

„  3347  (1902).  Ahrle  and  MetaUine-Platten-Ge 
m.  b.  H.  Brouze-coated  plates  prepared  and  sen: 
tised  for  photographic,  photo-mechanical,  and  oth 
printing  processes.     July  2. 

„  4365(1902).  Mttuermeister.  Process  for  the  produ 
tion  of  colour  filters  for  taking  photographs.  July 

„  9608(1902).  Varry.  Apparatus  for  producing  phot 
graphic  and  like  prints  by  artificial  light.  June  2 


XXII.— EXPLOSn'^S,  MATCHES,  Etc. 


[A.] 


13,758.   Newton. — From   Laflin  and  Rand  Powd 
Co.     Powder-granulating  machines.*     June  17. 
„      13,845.  Hess.     Detonators.     June  18. 
„      14,188.  Underwood.  Marine  rocket-torches.  Junes 

„      14,299.  Lake.— From    Parker    Match   Co.      Man 
facture  of  matches.*     June  24. 

[C.S.]8821   (1901).  Volpert.       Manufacture   of   ammoi 
explosives.     July  2. 

„      12,695  (1901).  Richter.     See  un^er  XIX. 

„      14,231   (1901).  Lundholm  and  Nobel's    Expl08i\ 
Co.,  Ltd.     Smokeless  gunpowders.     July  2. 

„      11,001   (1902).  Wright.      Match-making  machin 
July  2. 
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I'OKTRAIT  OF  Dr.  SWAX. 

portrait  of  Dr.  Jos.  W.  Swan,  F.l v.S.,  the  latest  recipieut 
■  le  Society's  Medal,  is  enclosed  with  this  number  of  the 

0  nal.     Exigencies  of  space  limit  the  size  of  the  mount 

1  lat  of  tlie  .lournal.  Those  members  who  require  an 
£  copy,  with  a  larger  mount  suitable  for  framing;,  may 
J  Q  oue  by  remitting  Is.  to  the  General  Secretary. 


SPIRIT  (ALCOHOL),  DUTY-FREE. 

e  principle  of  concessions  in  regard  to  the  use  of  spirit 
ji  hoi)  having  been  accepted  by  the  Goverument,  the 
c  cil  would  be  obliged  if  those  members  who  are  in- 
'.i  ed  in  industries,  in  which  partially  or  wholly  duty-free 
pi  would  be  of  advantage,  would  inform  the  Secretary 
1  ^at  way  the  power  to  use  spirit  duty-free  for  manu- 
al ring  purposes  would  affect  their  industries,  giving,  as 
if ,  possible,  actual  instances  and  figures  ; — 

As  facilitating  present  processes  (crystallising,  &c.). 
As  rendering   possible    the    manufacture,   in    Great 
Ir  JJ,  of  products  which  the  duty  has  hitherto  prevented. 

.  As  affecting  the  position  of  British  manufactures  in 
ef  i  to  foreign  competition. 

■  As  to  the  branches  of  industry  which  the  duty  on 
Jc  ol  has  crippled  or  destroyed. 

'  3  Council  has  appointed  a  Committee,  consisting  of 
ht  "resident,  Hon.  Treasurer,  Dr.  Squire,  Mr.  David 
It.rd,  Mr.  A.  G.  Green,  Mr.  Walter  F.  Reid,  and 
*li  hos.  Tyrer,  to  consider  and  report  on  this  question. 


TECHXOLEXICON. 

^  ^  Verein  Deutscher  lugenieure  has  undertaken  to 
itc  ce  a  reliable  technical  dictionary  in  three  languages 
— 1  ;lish,  French,  and  German — and  has  asked  this  Society 
10 :  nish  the  names  of  such  scientific  and  industrial  men 
is  willing  to  supply  the  technical  expressions  of  their 
'in  pecial  branches  of  industry.  The  assistance  to  be 
ren  'ed  must  be  gratuitous,  as  otherwise  the  expense 
^foi  be  prohibitive ;  but  no  money  is  asked  for  by  the 
irti  m  Society,  though  it  has  already  spent  considerable 
MID  ipon  the  work,  and  has  provided  an  editor,  Dr.  Hubert 
Jar  1,  of  Berlin,  with  a  staff,  to  collate  the  materials 
•up  ii. 

"i  Council  of  this  Society  agreed  to  co-operate  in 
ihe  ork,  and  appointed  a  special  committee,  consist- 
ing the  President,  Hon.  Treasurer,  Drs.  Lewkowitsch, 
ttol  Messel,  Redwood,  and  Squire,  and  Messrs.  Beilby, 
He)  r,  Newlands,  Reid,  and  Watson  Smith  to  decide 
upo  he  form  of  co-operation.  It  has  been  determined  to 
sele  one  or  more  representatives  for  each  class  of  the 
Joo  il  and  Patent  Literature ;  and  the  committee  now 
aaki  »r  volunteers  to  undertake  a  class  or  division  of  a 
clas  To  those  who  intimate  their  wish  to  help,  full 
pan  liars  of  the  plan  of  the  work,  with  instructions  how 
w  f  ^eed,  will  be  sent.  Offers  of  co-operation  should  be 
aW  sed  to  the  General  Secretary. 

CbansfS  of  ^titirrssf. 

'  in  notifying  new  addresses,  members  are  requested  to 

Slit  hem  distinctly,  and  state  whether  they  are  temporary 
0'  1  manent.  Multiplication  of  addresses  is  also  to  be 
>'oi  1  as  tending  to  create  confusion.  When  sending 
tab:  ptions,  the  use  of  the  form  attached  to  the  application 
Wj  m  the  verification  of  addresBes,  on  which  the  safe 
Wi  y  of  the  Journal  depends. 


^2»'  ije,  Jas.,  l/o  Manchester  ;  "  The  Gables,"  Alderley 
dge,  Cheshire,  and  (Journals)  c/o  The  Cushiug 
■ilphite  Fibre  Co.,  Ltd.,  St.  John,  N.B  ,  Canada. 

BfOi  Alex  ,  l/o  Woolwich  ;  Laboratory,  Hyde  Park  Comer, 
ilombo,  Ceylon. 


Bunker.  H.  E.,  !/o  Farnworth  ;  retain  Journals. 

Cowan,  Fred.  W.,  l/o  Nassau  Street ;   105,  St.  George  Street, 

Toronto,  Canada. 
Cowburn,  A.   \V.,  l/o  Bowdon  ;  29,  Princess  Street,  Man- 
chester. 
Cowburn.     W.     H.,    l/o    Bowdon;    c.o    J.     B.     Cowburn, 

14,  \'erulam   Street,  Upper  Parliament  Street,  Liver- 
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Cullen,  Wm. ;  Journals  to  Dynamite  Factory.Modderfontein, 

Transvaal,  S.  Africa. 
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Hewitt,  Dr.  J.  T.,  l/o  Sydenham  ;  8,  Moutpelier  Road,  East 

Twickenham. 
Jackson,  lit.   Hon.  W.  L.,  F.R.S.,  M.P. ;  see  AUerton,  Et. 

Hon.  Lord,  (Journals)  Allerion  Hall,  near  Leeds;  and 

(subscriptii.ns)    co   \V.   L.  Jackson   and   Sons,    Ltd., 

Buslingthorpe,  Leeds. 
Karas,    Jno.,    l/o    Troy;    co  Buflfalo    Shirt    Co.,    .56.5-57", 

Washington  Street,  Buffalo,  X.Y.,  U.S.A. 
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PEOCEEDINGS 

Hi-   THE 

TWENTY-FIRST  AHUAL 
MEETIHG. 


Wedxesdat,  JfLY  9,  1902. 

The  twenty-first  annual  meeting  of  the  Society  was  held 
in  the  Arts  Theatre  of  University  College,  Liverpool,  on 
V.'eduesday,  the  9th  July.  Dr.  Joseph  "iV'.  Swan,  F.K.S., 
occupied  the  chair  in  the  absence,  through  illuess,  of  Mr. 
Ivan  Leviustcin,  the  President  of  the  Society. 

The  Pri.ncipal  op  Univeksity  College  (A.  W.  W. 
Dale,  Esq.,  M.A.),  in  welcoming  the  members  of  the 
Society,  saitl  ;  Mr  Chairman,  ladies,  and  gentlemen,  I  shall 
content  myself  with  expressing  in  the  fewest  possible  words 
the  very  cordial  welcome  of  the  Council  and  Senate  of 
University  College,  and  convey  to  you  their  hope  that  your 
conference  may  be  successful.     We  are  glad  to  place  at 
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your  disposal  our  college  buildings.  The  approach  to  them, 
we  must  confess,  is  not  everything  that  we  would  desire. 
There  is  too  little  local  colour.  Though  we  have  ample 
accommodation  for  meetings  in  these  buildings,  you  will 
find  the  temptation  to  ease  and  luxury  distinctly  inadequate  ; 
but  perhaps  on  an  occasion  like  this  you  maj'  not  consider 
that  altogether  a  disadvantage.  In  this  College  the  work 
with  which  you  are  associated  finds  full  and  ample  recogni- 
tion. We  were  established,  originally,  not  merely  for 
purposes  of  general  culture,  but  also  to  give  that  special 
instruction  in  technical  subjects  that  would  be  of  immediate 
service  in  the  business  of  life  ;  and,  from  the  outset  until 
now,  that  purpose  has  been  kept  steadily  in  view  by  my 
friend  Professor  Campbtdl  lirown  and  my  other  colleagues 
who  are  specially  connected  with  this  side  of  the  College 
work.  I>uring  the  last  few  weeks  it  has  been  my  duty, 
incidentally,  to  trace  the  progress  of  chemical  instructittn 
and  chemical  industry  in  Germany,  and  it  has  come  home 
to  me  in  overwhelming  force  that  in  that  country  the 
progress  and  development  of  chemical  education  has  at 
once  been  followed  by  a  corresponding  development  of 
their  chemical  industry.  What  they  have  done  in  their 
schools,  in  their  colleges,  and  in  their  universities,  has 
contributed  in  a  most  remarkable  way  to  their  national 
prosperity  and  their  national  development.  I  understand 
that  one,  at  any  rate,  of  the  functions  of  a  society  like  this 
is,  in  a  certain  sense,  to  point  the  road  along  which  similar 
work  and  similar  organisation  may  take  jdace  in  our  own 
country,  and  that  in  the  development  of  a  system  of  national 
education  on  the  broadest  and  widest  lines,  we  may  have  the 
co-operation  and  guidance  of  a  society  such  as  that  which 
meets  in  this  building  this  morning. 

The  Cn.\iKMAN  :  In  the  name  of  this  meeting  and  of  the 
Society  of  Chemical  Industry,  I  beg  to  thank  I'lincipal 
Dale  for  the  very  appreciative  terms  in  which  lie  has 
spoken  of  the  objects  of  the  Society.  We  felt  quite  assured 
in  coming  to  Liverpool  that  we  should  meet  with  a  sympa- 
thetic reception.  We  know  that  Liverpool  is  a  progressive 
community.  Whether  we  look  at  its  educational  institutions, 
as  represented  by  this  magnificent  college — the  resources 
of  which  are  so  liberally  placed  at  our  disposal — or  whether 
we  look  at  the  city  itself,  we  have  abundant  proof  that  the 
life  of  Liverpool — the  intellectual  life  and  the  communal 
life  of  the  city — is  of  a  very  active  and  progressive  kind. 
The  Society  of  Chemical  Industry  unites  science  to  com- 
merce and  commerce  to  science,  and  I  feel  quite  sure  that 
the  kindness  of  our  reception  here  indicates  that  the  Liver- 
pool communit}'  entirely  sympathises  with  and  appreciates 
the  objects  of  the  Society,  and  recognises  the  value  of 
progress  in  connection  with  the  chemical  industry,  which 
touches  at  almost  e\"ery  point  the  commerce  of  a  great 
community  like  this.  I  thank  you,  in  the  name  of  the 
Society,  for  your  welcome. 

We  are  met  to-day  under  exceptioual  circumstances. 
I  greatly  regret  to  have  to  announce  that  the  President  is 
prevented  by  severe  illness  from  being  present  with  us. 
Although  he  has  been  out  of  health  for  some  time  past,  he 
has  never  been  negligent  of  the  interests  of  the  Society,  but, 
whilst  physically  unfit  for  exertion,  has  devoted  a  large 
portion  of  his  mental  power  to  the  promotion  of  its  welfare, 
and  the  result  is  to  be  seen  in  the  Society's  proceedings,  in 
the  more  frequent  appearance  of  the  Journal,  and  in  legis- 
lation now  in  progress  for  the  improvement  of  the  laws 
affecting  chemical  iudustries  in  this  country.  We  deeply 
sympathise  with  the  President,  greatly  regret  his  absence, 
and  especially  the  cause  of  it,  and  most  heartily  wish  him 
complete  and  speedy  restoration  to  health. 

During  the  illness  of  the  King  the  people  have  been 
moved  by  one  common  impulse  and  an  all-absorbing  anxiety 
thiit  the  life  of  his  Majesty  might  be  spared,  and  now  that 
that  feeling  of  intense  anxiety  has  passed  away  aud  given 
place  to  a  sentimom  of  profound  thankfulness  and  rejoicing 
at  the  almost  miraculous  recovery  of  our  beloved  Sovereign, 
a  strong  desire  arisfs  in  our  minds  to  give  expression  to 
this  feeliug  in  some  form.  Therefore  I  venture  to  suguest 
that  before  we  commence  the  ordinary  business  we  pass  a 
resolution  (.'Oiigratulatiiig  the  King  on  his  recovery.  The 
form  of  the  resolution  1  have  to  propose  is  as  follows  : — 
"The  Society  of  Chemical  Industry,  assembled  in   annual 


general  meeting  at  University  College,  Liverjiool,  on  July 
the  9th,  1U02,  before  proceeding  to  the  transaction  of  the 
ordinary  business,  by  a  unanimous  vote  resolved  as  fol- 
lows : — That  this  meeting,  in  a  spirit  of  thankfulness  to 
God  and  loyalty  to  the  throne,  desires  to  congratulate  your 
Majesty  on  a  safe  passage  through  a  dangerous  illness,  and 
to  express  the  most  earnest  wishes  for  your  .Majesty's 
speedy  and  complete  restoration  to  health."  I  would 
suggest  that  the  President  he  directed  to  convey  this 
resolution  to  the  King's  Secretary  for  presentation  to  his 
Majesty. 

.Mr.  E.  K.  MuspR.VTT :  The  resolution  requires  no  words 
from  me,  but  I  have  very  great  pleasure  in  seconding  it. 

The  resolution  was  adopted  with  enthusiasm,  the  meeting 
rising  and  singing  **God  save  the  King.'' 

The  GKNEHAr.  Skcretary  read  the  minutes  of  last 
annual  general  meeting,  which  were  passed,  and  signed  by 
the  Chairman.  He  afterwards  read  the  list  of  new  meinber.i 
to  serve  on  the  Council,  stating  that,  as  the  number  nomi- 
nated just  filled  up  the  vacancies,  there  would  be  no  ballot 
(see  Journal,  July  15,  891). 

The  Chairman  then  announced  that,  upon  his  election  to 
the  chairmanship  of  the  London  .Section,  .Mr.  Walter  F. 
IJcid  had  resigned  his  position  as  Vice-President,  and  that 
Mr.  Marston  T.  Bogert,  of  New  York,  had  been  elected  to 
fill  the  vacancy. 

The  Skcretary  then  submitted  the  report  of  the  Council 
(see  Journal,  July  !.'>,  891). 

The  Chairman  :  Of  all  the  reports  we  have  had,  I  knoi» 
none  containing  stronger  evidence  of  the  activity,  prosperity 
aud  good  work  of  the  Societj'.    ilany  things  strike  one  oi' 
listening  to  that  report,  and  one  of  the  first  is  the  losset 
which  the  Society  has  sustained  during  the  year.     When  wi 
read  such  names  as  those  of  John  Glover,  Sir  Henry  Gilbert 
and  Prof,  ilacadam,  and  think  that  they  will  no  longer  appea 
in  our  proceedings  as  the  names  of  active  workers  with  ug 
we  cannot  help  reflecting  as  to  the  impossibility  almost  o 
these  losses  being  completely  and  adequately  repaired.  Oq' 
gains   in   new  membership,  however,  are  numerically  ver 
much  larger  than  our  losses ;  and  it  is  hoped — and  no  douh 
the  hope  is  well  founded — that  amongst  the  new  additioc 
there  will  be  many  who  will  be  active   members,  and  wb 
will  contribute  valuable  work  to  our  proceedings.     We  bay 
gained   during  the  year  more  than   150  members,  and  no 
the  membership  represents  a  total  of  .3,790.      But  it  is  D( 
merely    the    large    membership   that    is    remarkable  aif 
interesting  :  it  is  the  character  of  the  membership,  nod  tl 
sources  from  which  the  new  members  are  drawn.    More  at 
more  there  is  a  tendency,  one  notices,  for  members  to  con 
from  abroad — from  the  Colonies,  from   .\merica,  and  oth 
foreign  countries— and  applications  for  membership  fro 
such  sources  is  surely  testimony  to  the  value  of  this  Sociel 
and  the  work  it  is  doing.  i 

Prof.  W.  N.  Hartley,  F.U.S.,  Dublin  :  I  rise  to  movet 
adoption  of  the  report.  I  am  sure  it  has  given  eztre) 
satisfaction  to  all  those  who  are  members  of  the  Society 
learn  that  the  medal  this  year  has  beeu  awarded  to  I 
Swan.  f 

Mr.  J.  C.  G.uiBLE,  St.  Helens,  formally  seconded  i< 
motion,  and  the  report  was  adopted. 

Mr.  Samiei,  Hall,  the  Hon.  Treasurer,  in  sabmitti; 
the  financial  statement  (see  Journal,  June  30,812—81, 
said  : — 

It  is  my  pleasant  duty  to  place  before  you  the  accom 
of  the  Society  for  last  year,  1901,  and  to  explain,  sboti, 
the  nature  of  the  details  which  have  been  published  in  i 
Journal  for  June  30.  Willi  your  permission,  I  may,> 
save  time,  suggest  that  the  account  itself  he  taken  as  rei 

The  particular  account  we  have  to  deal  with  is  the  f  > 
one,  that  on  p.  812,  namely,  "  Revenue  and  KxpemUtt:, 
1 90k"  The  second  merely  shows  that  your  Treasurtrls 
dealt  faithfully  with  the  amounts  received,  as  is  ehow!»y 
your  Accountant's  cerlilicate.  ■ 

This  first  account  records  '>,69Sl.  received,  besides  a'- 
for  entrance  and  life  composition  fees.  This  latter  anxiit 
is  always  permanently  invested.  There  is  an  increas  n 
subscrijitions  of  -Jlwi,  over  the  year  I&HO,  and  of  '• 
income  from  invested  property.  Adverliseraents  ard  (» 
show  an  apparent  decrease  of  32/.,  if  1900  be  credited    » 
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ale  with  50/.  recovered  against  some  journals  lost  by  fire. 
'he  total  increase  available  against  expenditure  was  260/. 
On  the  expenditure  side,  publishing  cost  2,195/..  or 
12/.  more  than  I'JOO;  editorial  work,  1,473/.,  or  140/. 
nore  than  1900;  sundry  printing,  63/.  more  than  1900; 
lectional  expenses,  bSl.  more  than  1900,  making  together 
,n  excess  of  U7o/.,  whilst  the  remaining  items,  including 
nnual  meeting,  otKce  expenses,  rent,  petty  cash,  extra 
lerical  work,  and  part  of  a  year's  salary  to  an  assistant 
vhom  we  have  added  to  our  stafl',  amount  to  20/.  less  than 
900. 

The  general  outcome  as  regards  money  is  a  balance  to 
hcood  of  till/,  and  375/.  entrance  fees.  It  will  be  noticed 
hat  we  invested  1 ,000/.  during  the  year. 

Turning  to  this   year,  you  are  all   well  aware   that  the 

lournal  is  much  enlarged  and  up-to-date,  and  is   published 

wice  a  month.      \Vc  do  not  think  that  there  can  be  anj' 

louht   that   this    early    publioation,    with    the    addition    of 

Jnited  States  and  French  patents  and  other   matters,  is  a 

ery  great  advance,   and  that  it   makes  our  Journal  the 

oremost  in  the  world  of  its  kind.     Naturally  this  reijuired 

,  new  arrangement  with  the  publishers. 

And  here,  gentlemen,   I  should  be  wanting  in  my  duty 

■  I  did  not  tell  you  that  the  initiative  of  this  change  came 

■cm  our   President,   Mr,    Levinstein,   and    not   only    the 

litiative,  but  the  satisfactory  conclusion  of  the  excellent 

efotiations   with   the    publishers    is   wholly   due   to   the 

jmirable   tact   with    which    he   conducted    them,   at   the 

arious  interviews  we  had,  and   the   pains   he  took  to  fairly 

insider  their  position  and  ours,  although  at  the  time   he 

as  suffering  from  the  trouble  which  necessitates  his  absence 

om  us  to-day. 

I  will  not  trouble  you  at  any  length  with  the  details  of 
is  arrangement,  which  has  been  carefully  considered  and 
;real  to  by  your  Council,  but  as  your  Treasurer,  and  being 
imewhat  specially  responsible,  considering  the  general 
lod  of  the  Society,  it  has  my  full  sympathy. 
In  general  outline,  it  is  that  we  pa3-'the  publishers  a 
ced  annual  sum,  or  subsidy,  for  paper,  printing,  posting, 
1  increased  size  of  eight  pages  per  issue,  and  also  providing 
d  keeping,  as  our  property,  a  certain  amount  of  stock. 
On  their  side,  ihey  take  the  whole  of  the  advertisements, 
•tead  of  paying  us  a  fixed  sum  per  page  as  heretofore, 
(ideal  with  them  as  they  choose,  subject  to  our  approval 
the  matter. 

,0n  our  part,  we  find  the  whole  of  the  literary  matter, 
icessarily  there  will  be  an  increased  cost  on  this  head. 
i  the  original  agreement  with  our  hard-working  and 
'iscientious  Editor,  a  twice-monthly  journal  was  provided 
,  with  an  increase  of  salary. 

jU  will  be  seen,  when  you  know  that,  to  the  end  of  June, 
j  Journal  has  overstepped  the  allowed  number  of  l>ages 
jl55 — which  have  to  be  paid  for  extra — that  your  Pub- 
iition  Committee — and  shall  I  say  your  Treasurer — have 
j  dealt  with  the  Society  in  any  niggardly  way,  but  have 
jisidered  themselves  as  your  executive  to  give  the 
Inbera  the  best  and  quickest  information  available. 
jUthough  it  is  difficult  to  forecast  the  exact  bearing  of 
•  expenses  under  the  new  arrangement,  I  believe  we 
■111  still  have  a  substantial  balance  at  the  end  of  the  year. 
shall  he  happy  to  answer  any  questions  as  to  the 
ipunts. 

Jtr.  Eustace  Cakey,  Liverpool :  1  have  great  pleasure 
i'jroposing  that  we  ofter  to  Mr.  Hall,  the  Hon.  Treasurer, 

I  best  thanks  for  his  services  durrag  the  past  year.     Mr. 

I I  has  the  good  fortune  to  be  the  treasurer  of  a  society 
'  ;h  is  really  prosperous,  and  of  a  society  which,  as  you 
i  3  heard,  has  an  increasing  revenue,  but  that  always 
ligswith  it  an  increased  amount  of  temptation  to  ex- 
tUgance.  I  can  assure  you,  however,  that  Mr.  Hall  resists 
'liuch  temptations,  and  keeps  a  very  tight  hand  on  the 
S|ety's purse-strings.  We  are  very  much  indebted  to  Mr. 
ti,  and  1  hope  he  will  see  his  way  to  act  as  Treasurer  for 
s  ig  time  to  come. 

of.  W.  H.   Peekin,    F.R.S.,    Manchester,   seconded 
"j'ote  of  thanks,  which  was  heartily  passed, 
^jie  CiULKMAN  :  I  feel  that,  however  heartily  you    may 
™j   passed  this   vote,   you   could  not   thank  your   Hon. 
T|surer  enough   for   the   admirable   way   in    which    he 


administers  the  funds  of  the  Society.  The  amount  of 
time  and  trouble,  and  the  admirable  exactitude  with 
which  he  conducts  the  business,  demands  our  warmest 
acknowledgment. 

ilr.  Samuel  Hall  :  I  am  very  much  obliged  to  the 
members  for  this  vote  of  thanks.  I  can  assure  them 
that  it  has  been  to  me  a  labour  of  love,  because  I  have 
known  the  Society  from  the  very  beginning,  and  have  always 
felt  that  it  is  one  which  is  not  only  for  our  own  advantage, 
but  for  the  general  good.  I  can  onlv  thank  you  for  the 
great  kindness  which  you  have  shown  towards  me. 

Mr.  Thomas  Tyueu,  London,  read  the  address  of  Mr. 
Levinstein,  the  President,  who,  as  already  stated,  was 
unable  to  attend  owing  to  a  serious  illness  (see  Journal, 
July  15,  893—899). 

N.B. — The  President  wishes  it  to  be  clearly  understood 
that,  when  he  stated  in  his  address  that  the  Patent  Law 
Amendment  Bill  "  would  never  pass  in  its  present  form," 
he  was  writing  before  the  second  reading  took  place,  ami 
referred  to  the  original  clause  2,  now  abandoned. 

The  CiniRMAN,  in  moving  a  vote  of  thanks  to  the  Presi- 
dent for  his  address,  said :  The  President  could  not  have 
dealt  with  more  important  topics  than  those  which  he  has 
discussed  in  the  address,  so  admirably  rendered  by  Mr.  Tyrer. 
It  contains  much  food  for  reflection  and  discussion,  and  I 
trust  that  it  will  eventuate  in  useful  action.  I  hope  the 
address  will  be  widely  circulated.  Of  course,  it  will  be  printed 
in  the  .Journal,  which  has  a  large  circulation,  but  I  hope  it 
will  also  find  its  way  into  the  public  newspapers.  The 
address  touches  upon  many  problems,  such  as  the  questions 
of  free  trade,  the  injurious  etl'ect  and  high  rates  of  carriage, 
education,  and  patent  law  reform,  and  all  those  questions 
are  of  the  most  vital  importance  to  the  prosperity,  not  only 
of  chemical  iudusiry,  but  of  the  country  at  large. 

Prof.  Campekll  linowN,  Liverpool  :  The  very  pleasant 
duty  devolves  upon  me  of  seconding  the  vote  of  thanks  to 
the  President  for  his  address,  which,  in  its  style,  its  lucidity, 
and  its  terseness,  is  altogether  admirable.  We  have  had 
from  Mr.  Levinstein  a  thoughtful  exposition  of  our  national 
position,  for  which  we,  as  a  society,  and  the  whole  nation 
are  indebted  to  him.  I  beg  to  second  the  vote  of  thanks  to 
the  President  for  his  address. 

The  Chair.man  :  May  1  couple  with  this  expression  of 
your  thanks  our  great  regret  at  his  absence,  and  our  sym- 
pathy with  hini  in  bis  illness.  I  hope  Mr.  Tyrer  understood 
that  the  vote  of  thanks  included  himself,  for  we  are  much 
indebted  to  him  for  the  admirable  manner  in  which  he  has 
read  the  address  of  our  President. 

Mr.  E.  K.  MuspRATT,  Liverpool :  The  pleasing  duty  now 
devolves  upon  me,  as  a  past  President,  of  presenting  the 
Society's  medal  to  Dr.  Swan.  In  doing  so,  perhaps  I  may 
be  permitted  to  give  a  short  sketch  o:  the  vaUu'.ble  work 
which  Dr.  Swan  has  done.  (For  this  sketch  and  Mr.  Swan's 
reply,  see  Journal,  July  15,  90O.) 

Dr.  C.  A.  Koiix,  London,  moved  that  Messrs.  Miall, 
Wilkins,  IJaiidall  &  Co.,  he  elected  auditors  of  the  Society 
at  a  remuneration  of  10/.  lOs. 

Dr.  D.  li.  Hewitt,  Northwich,  seconded,  and  the  motion 
was  adopted. 

Prof.  W.  R.  Lang,  Toronto,  Chairman  of  the  Canadian 
Section,  moved  that  Mr.  George  Beilby  be  elected  the 
representative  of  the  Society  on  the  governing  body  of  the 
Imperial  Institute. 

Dr.  G.  AucHBOLD,  Canada,  seconded  the  motion,  which 
was  passed. 

Mr.  Walter  M.  Gakdneu,  Bradford,  moved  that  the  next 
annual  meeting  of  the  Society  be  held  at  Bradford.  He 
said  that  there  might  not  be  a  large  number  of  chemical 
industries  in  the  Bradford  district,  but  there  was  one  respect 
in  which  the  town  would  yield  to  no  other  place,  and  that 
was  in  the  cordiality  of  the  reception  wliich  would  be 
accorded  to  the  Society  if  it  favoured  the  town  with  a  visit. 
He  was  sure  the  members  of  the  i'orkshire  Section  would  do 
everything  in  their  power  to  make  the  meeting  a  successful 
and  a  pleasant  one. 

Mr.  George  Ward,  Leeds,  seconded  the  motion,  and 
assured  the  members  of  a  hearty  reception  if  the  Society 
decided  to  visit  Bradford. 

The  motion  was  unanimously  adopted. 
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^^7"^,,r  reid  a  letter,  which  had  b^en  received  by  the   I 

f.r ■i'^e^Vo.k.^  H/mo'^.ed    that    the    i„.i.a.>on    b. 

.,nl   17  expressed  the  hope  that  a  large  uumber  of  , 
thr™.:ab:"  would  avaU  themselves  of  this  opportunUy  of 

"  M^w'^F^KKio,  London,  seconded  the  motion.     Not 

fr;»n,U  would  be  able  to  teach  them  a  ^'teat  deal.  I  liej  uaa 
1  f  fr,m  the  -rresident  about  what  the  Germans  were 
heard  from  the  l  '•^*'  "^"'  \,„trica.is  were  doii.!.'  even 
'"""tha?thet\^er;tnantthe  would  have  agreat  deal  to 
LTn  from  Ihr^  "s  well'  as  a  grelt  deal  of  warn.  hospUahty 
to  experience.  . 

TIk-  motion  was  earned  unannnousi) .         „   .      „     .  .    i,„ 
The  C    u   M..N  moved  that  the  thanks  of  tte  Society  be 

f-ni^ir-i:^^';t>^;=-s^ 

"'Mr  ^rLo'.Gt,EX  Htr.<=.xs,  Liverpool,  seconded,  and  the 
""tZ  :::^:Zfi^e  business,  and  the  proceedings  termi- 
Dated.  1 

Luncheon.  j 

At  the  invitation  of  the  Liverpool  Section   the  members 

Carey   af    eprelentin,  the  Liverpool  Section.     Mr^  Carey 

^:^:r^'Z.:'  ^-^^of  !he  Li^rpool  Sect^n^he 
Sed  Dr.  Swan  tor  the  kind  words  he  had  used  w.th 
regard  to  them. 

Gauben  Partv  at  Seafokth  Hall. 
Later  in  the   afternoon  the  members  and  their  friends 
.enf  To   Seaforth    H.l!.    Seaforth    Ohe    -.^--/^j^^.  : 
E.  K.  Mnspratt),  .here  a  garden  partv    was   hi.     1 
•        tations  had  been   ..ned  to  -^o'.^  ;'^  ;,  J'^{-„C.unately, 

wmmssm 
mmsmmi' 

consideration  and  kind  attentions  ot  Mr.  and  Mrs.  Mns 
pratt,  a  very  pleasant  afternoon  was  spent. 

CONVEI-.SAZIOKK    AX    UNIVERSITY    CoLLE.iE. 

In  the  eveniu-  a  conversazione  was  held  at  University 
CoUe.  e  The  ^was  a  consi.lerable  attendance.  A  "usjcal 
CoUe>;e.     lueie  .       ^j       Catherine   Buckley, 

SJISTm:    w:rn::id'M^l^aoksheen     UW,    Messrs. 

p!;?  S    ?  h  a    rhrih'boile/  plates.     The  machinery  o 
l^^e    e^iaineeving    laboratories    was    tn    motion,    and    was 

^"^^rli  ;he'i:^::^p;'^T«;y.eys  hand  played  selections 
of  rausic'^iu  the  hall  of  the  College. 


VISITS  TO  WORKS  AMD  PLACES  OF  LOCAL 
INTEREST. 

SECOND  DAY.— Thursday,  Jclt  IOtu. 

C\BLi;  Works  of  the  Telegraph  Mancfactubimg 
Co.,  Ltd.,  Helsby. 

At    these    works    the    following    products    are    manu- 
factured : —  ,    i       .•         •       I  ■ 

Cables  for  electric  light,  power,  and  traction,  insulate, 
either  with  vulcanised  rubber,  paper,  or  impregnated  fibre. 
Drv  core  telephone  caliles. 
Gutta  percha  insulated  telegraph  wires. 
Fle.xible  silk-covered  instrument  wires. 
The  following  processes  are  carried  on  : 
Stranding  of  conductors. 
1        Preparation  of  rubber  and    gutta-percha  from   the  rav 

state 
j       Insulating  conductors  with  rubber,  jute,  paper,  and  gutta 

I   percha. 

Testing  of  insulated  conductors. 

Protection  of  insulated  conductors  with  (1)  braiding  o 
hemp  or  cotton,  ('-')  lead  covering. 
'        Armouring  insulated  conductors  with  steel  tapes. 

Works  op  the  British  Issi:lated  Wire  Co.,  Ltd., 
Prescot. 


Leader:  Mr.  .1.  W.  Towers. 
The  British  Insulated  Wire  Co.,   Ltd.,  was  found«l  i 
1891  for  the  manufacture  of  paper-iusulated  underprour     « 

cables  of  all  classes. 

The  company's  factory  at  Prescot  has  grown  from  , ma 

beginnings,  until  it  now  covers  ''z^'"*''^- °"\7;'?-," 
comprise!  not  only  the  most  extensive  electric  cable  fjcto 
•m  this  country  (and  perhaps  in  the  world),  but  lUso 
eplite  department  for  the' rolling  and  drawing  of  . 
necessary  copper  wire,  and  the  making  and  machinnig 

^°'Tl,e°^m;;mv'::^ri"?;:-  ^  makers  of  paper-insuU. 
cables  ,n  this  coun,r>  ,  the  first  to  manufacture  concent, 
I  and  triple  concentric  cables  on  a  commercial  scale,  and 
nrovid  a  complete  system  of  junction  boxes  tor  und. 
Ground  mains.  They  introdnce<l  the  system  of  twin  le8 
fove°edhou"ewire  cables.  They  were  the  first  m|maf 
tu  ers  of  low  capacity  air-space  telephone  cables,  M^d 
«rst  to  use  earthenware  troughs  for  laying  cables  nndj 

^^^;::fr;o:e::f'S:^erover...oo,andthe«^ 

''l^^'^t:::*!^^!:^  at  mncheon  by  invitati...- 
the  Directors  of  the  firm,  Mr.  E  ^■^'Xr^-.!^rf^' 
Directors,  in  the  chair.  After  ^-'f-^\'^^^['\l,^,, 
proposed  a   vote   of  thanks  to  the  hosts  to,   the  recep  ' 

;   and  entertainment  of  the  members,  to  which  Mr.Musp.- 
replied. 

Lascasbire  Watch  Comfasy,  Prescot. 
Leatlcr  :  Mr.  J.  W.  Towers 

'       The    buildings    of    the    Lancashire    Wateh   Compa"* 
factory,  now   completed,  consist  oj  o'uM''7-t„7yin 

"^E^d"  Ml"' workshops   is  ventilated  by  Blackm^^ 
propellers;  and   the   buil'dings   throughout   are  he«cd.y 

'"X  moti,  e  power  is  provided  by  a  'ocomot^^WH^ 
working    at    140  lb.   V^'^-^^'^'  ^^-^^'^^f^^^^.^^i 
Marshalrs  cnupound  engine.  ^"P^b''^       f^^v  c^°«„  „i, 
and  is   transmitted  to  the  various  shalts  b)  cotio 
working  in  iron  grooved  pi'"*"}-*,  ,,,ed  for  the  malg 

of-|^r:^r.r^::::?s-ioS;;;miSp-i.one,..» 

I   at  one  end. 


y  31, 1903.] 


ANNUAL  GENERAL  MEETING. 


9o:3 


I  The  larger  ODC-storey  workshop  is  employed  in  the 
iiakin?  of  watch  movements. 

'  The  first-floor  of  the  three-story  workshop  contains  the 
ilat  steel  and  stem-winding  departments ;  the  second  floor 
s  used  for  jewelling,  gilding,  escapement-  and  balance- 
uaking;  aod  the  third  floor  for  assembling  room  and  dial 
nd  hand-making. 

The  output  of  the  factory  at  the  present  time  is  close  on 
:,500  watches  per  week,  and  about  1,200  workpeople  are 
mployed. 

The  members  owe  a  debt  of  gratitude  to  Mr.  T.  J. 
lewitt,  the  Managing  Director,  for  the  admirable  arrange- 
lents  by  which  they  were  conducted  over  the  works  in 
arties  of  seven. 


Works  of  the  Uxited  Alkali  Company,  Ltd., 


Leaden 


Mr.  E.  Shrap.nell  Smite  and 
Mr.  Abthuk  Carey. 


The  party  which  elected  to  go  to  Widnes  was  conve3ed 
.lither  by  motor-cars.  Notwithstanding  the  heavy  rains, 
id  consequently  heavy  roads,  the  journey  was  satisfactorily 
•complished,  and  the  visitors  were  conveyed  to  the  works, 
id  subsequently  to  the  Town  Hall  and  Central  Hotel  lor 
ocheoD,  and  then  back  to  Liverpool.  The  private  cars 
are  kindly  lent  by  members  of  the  Liverpool  Self-Propelled 
raSc  Association,  the  remaining  ones  being  provided  by 
c  Road  Carrying  Company,  Ltd. 

The  following  works  were  visited,  and  processes  seen  in 
'eration ; — 

tPilkington    Worhs. — The  manufacture  from   pyrites   of 

Iphuric  acid  in  leaden  chambers. 
iThe   manufacture    of   sulphate   of   soda  tsaltcake)  and 

drochloric  acid  by  heating  sulphuric  acid  and  common 
lit  together  in  lurnaces   of  the  "  Deacon  Plus-pressure " 
JDe. 
■The  manufacture  of  alkali  by  the  "  Leblanc  "  method. 

le  alkali  waste  is  subsequently  treated  by  the   "  Chance  " 

IphoT  recovery  process,  whereby  the  sulphur  is  extracted 
'  d  the  greater  part  of  it  recovered. 

Sullivan  Works. — The  m.inufacture  of  sulphate  of  soda 
.  the  "  Hargreavo  '"  procnss,  which  consists  in  passing 
phur  dio.'cide  and  air  at  a  high  temperature  through 
iperty  prepared  common  salt,  sulphate  of  soda  and 
|ilrochloric  acid  being  the  resulting  products.  The  hydro- 
j  oric  acid,  both  from  the  ordinary  process  at  the  Pilking- 
|i  Works  and  from  the  "  Hargreaves  "  process,  is  used 
I  the  manufacture  of  bleaching  poMder,  partly  by  the 
')eacon  "  and  partly  by  the  "  Weldon"  process. 
iChe  "  Deacon ''  process  consists  in  passing  gaseous 
drochloric  acid  aud  air  at  an  elevateil  temperature 
lough  heated  material  impregnated  with  a  salt  of  copper, 

ich  acts  catalytically,  chlorine  and  water  being  formed. 
|e  moist  chlorine  is  then  passed  through  cooling  app;iratiis 

I  drying  towers.     It  is  then  dried  and  used  for  making 

aching  powder. 

n  the  '■  Weldon  "  process,  liquid  hydrochloric   acid  is 

ught  into  contact  with  peroxide  of  manganese  in  stone 
■ils,  the  temperature  is  raised  by  steam,  and  about  one- 
'■d  of  the  chlorine  in  the  hydrochloric  acid  is  liberated : 

•  is  conveyed  to  lead  chambers,  where  it  is  absorbed  by 

-.  The  chloride  of  manganese  is  subsequently  treated  by 
'  "  Weldcn  "  process  for  the  recovery  of  the  manganese.' 

liemet-Solvay  Coke  Ovens. — For  the  making  of  •'as, 
fling  of  coal,  and  recovery  of  the  by-products,  tar  aud 
('nonia  water. 

ifter  their  inspection  of  the  works  and  processes,  the 
"'tors   were  hospitably    entertained  at   luncheon   by  his 

"hip  the  Mayor  of  Widnes.  AMerman  W.  W. 'Gos- 
,  J.l'.,  and  the  Directors  of  the  United  Alkali  Co.,  Ltd. 
Mayor  accorded  the  visitors  a  hearty  welcome  at 
Ijiheon,  and  after  the  latter  had  been  partaken  of.  Mr.  C. 
J  proves,  F.K..'<.,  in  the  name  of  the  visitors,  proposed  a 
■<  5  of  thanks  to  their  hosts,  which  was  acknowledged  and 
landed  to  by  ilr.  Max  Muspratt. 


packing    are  carried  on 
the  galleries  around  the 

It    has   a   frontage    of 


Port  Scxlight  Village  axd  the  Soap  Works  of 
Messrs.  Lever  Bugs.,  Ltd. 

Leader  ■  Dr.  T.  Lewis  Bailev. 

This  excursion  was  well  attended  by  ladies,  in  spite  of 
rain  and  bad  weather,  and  the  total  gathering  was  fully 
equal  to  the  accommodation  provided  in  brakes,  which  were 
to  convey  the  visitors  from  the  steamer  to  Port  Sunlight. 

Messrs.  Lever  Brothers  started  in  Warrington,  in  Januarv. 
I8S6,  the  output  at  that  factory  being  20  tons  of  soap  per 
week. 

The  first  sod  at  Port  Sunlight  was  cut  on  the  3rd  March, 
18SS.  Iq  June,  IS.'fy,  the  firm  commenced  business  at  port 
Sunlight,  the  output  being  then  800  tons  per  week.  The 
present  capacity  is  over  3,000  tons  per  week. 

The  estate  covers  abi'Ut  220  acres,  of  which  51  acres  are 
occupied  by  works,  and  169  by  village  and  land.  The 
number  of  employees  alone  averages  2,500. 

The  general  offices  are  divided  into  two  wings.  There 
are  about  300  clerks  engaged,  and  about  140  typewriters 
at  work  in  these  offices. 

After  leaving  the  oflices,  the  visitors  proceeded  to  inspect 
the  factory,  which,  liUe  tbe  offices,  is  protected  throughout 
by  automatic  sprinklers  for  extinguishing  fire. 

The  laboratory  is  exclusively  used  for  testing  and 
analysing  raw  materials  and  soaps,  finished,  and  in  various 
stages  of  inaniifni-ture.  Another  laboratory  is  set  a-ide  for 
chemical  and  engineering  work. 

( In  leaving  the  laboratory,  the  soap  works  were  entered. 
Soap    wrapper    printing,    sorting    and    cutting,    card-box 
punching,   pinning.   jlu,'ing,   and 
here,  as  well  as  in  an  extension  in 
printing  room. 

The   wharf   was   next   reached. 
1,400  feet,  and  the   dock  holds   2o,u00  tons  of  water  on  a 
20-foot  tide.    This  dock  was  opened  in  July,  l&9Ji.     Near 
the  wharf  are  the  large  oil  store-tanks. 

Xo.  1  pan  room  contains  54  large  pans,  and  in  Xo.  2 
pan  room,  which  is  practically  a  duplicate  of  No.  1,  there 
is  an  equal  number.  In  No.  1  frame  room,  cooling  and 
cutting  of  soap  into  bars  was  seen.  There  are  over  2,200 
cooling  frames  in  this  room.  The  cutting,  stamping, 
wrapping,  and  packing  of  soap  tablets  is  done  in  No.  1 
Stamping  Room.  In  this  room  alone, there  are  13  power- 
driven  stamping  machines.  Tablets  are  stamped  at  the 
rate  of  ISO  per  minute  on  each  machioe. 

The  factory  is  supplied  with  water  direct  from  its  own 
wells,  of  which  there  are  two.  Xo.  I  Well  Pump  supplies 
fresh  water  of  first-class  quality;  the  bore  is  about  500  ft. 
deep,  and  the  pump  throws  30,000  galls,  per  hour.  X'o.  2 
Well  is  a  duplicate  of  this,  but  is  worked  on  the  American 
air-lifl  principle. 

In  the  centra!  electric  power  aud  light  station,  all  electric 
current  necessary  for  the  works  is  generated.  Besides  the 
various  engines  and  generators,  there  is  a  set  of  accumu- 
lators. The  power  curient  is  coutinuous,  aud  is  supplied  at 
a  pressure  of  300  volts,  aud  the  lighting  current  at  15o  volts. 
There  are  over  300  separate  motors  in  the  works.  Electrical 
current  is  also  supplied  to  the  various  village  institutions, 
for  lighting  purposes,  through  an  underground  cable. 

After  seeing  the  laboratories,  plant,  processes,  and  the 
magnificent  offices,  the  model  village,  schools,  dining-rooms, 
and  institutions  for  the  workpeople  and  their  families,  as 
well  as  the  Art  Exhibition,  were  inspected. 

Village  Institutions. — Among  the  institutions  in  the 
village  worthy  of  notice  are  the  following  :  — 

The  Gladstone  Hall,  opened  by  the  late  Right  Hon. 
W.  E.  Gladstone,  in  1891.  The  hall  is  used  as  a  restaurant 
for  men  and  boys.  Entertainments  are  given  here  during 
the  winter  mouths,  th.;  hall  being  fitted  with  a  stage  and 
accessories. 

At  the  men's  club.  London  and  provincial  newspapers 
and  magazines  are  provided  for  the  use  of  the  members,  as 
well  as  billiards,  draughts,  and  other  games.  There  is  a 
spacious  bowling  green  attached. 

The  schools,  opened  in  1896,  are  built  in  the  Tudor  stvle. 
Scholarships  are  otfered  annually  by  ilr.  Lever,  providing 
three  years"  tuition  in  a  higher-grade  school,  capable  of 
fitting  a  scholar  for  a  university  career. 
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The  schools  are  used  for  religious  services  on  .Sundays, 
hut  the  buildinj:  of  a  new  church  has  been  commenced. 
To  provide  for  the  increasing  number  of  scholars,  a  com- 
modious new  school  is  now  almost  completed. 

Hulme  Hall,  Boll  on  Uoad,  is  used  as  a  restaurant  for  girls  ; 
it  has  a  floor  space  of  15,10U  ft.,  and  will  accommodate 
1,200  diners. 

Open-air  bath  and  gymnasium  (in  course  of  erection). 
The  bath  will  hold  '200,000  galls,  of  filtered  .«alt  water, 
heated  from  60° — Co"  F.  Its  dimensions  are: — Length, 
100  ft.;  breadth,  75  ft.;  depth,  3  ft.  in  shallow  eud  and 
7  ft.  1  in.  in  deepest  part.  The  bath  was  opened  on  bth  July, 
by  Lord  .Stanmore,  G.C.M.G. 

An  exhibition  of  pictures,  kindly  lent  from  private 
collections,  was  on  view  in  Hulme  Hall.  The  exhibi- 
tion was  opened  by  Luke  Fildes,  K. A.,  and  one  of  his 
most  famous  pictures,  "  The  Doctor,"  forms  part  of  the 
coUectioa,  which  also  conlains  works  by  Leighton,  Alma 
Tadema,  Reynolds,  Gainsborough,  Millais,  Faed.  Constable, 
Watts,  MacWhirter,  and  other  well-known  artists.  There 
are  also  some  unique  exhibits  of  antique  china  and 
furniture. 

Mr.  W.  H.  Levku  presided  at  luncheon,  and  gave  the 
visitors  a  warm  welcome.  He  proposed  as  his  toast, 
"  The  .Society  of  Chemical  Industr3-." 

Mr.  Tyrer  responded  to  the  toast,  at  the  same  time 
pointing  out  that  the  large-minded  following  of  so  high  an 
ideal  in  the  treiittuent  of  the  workpeople  and  their  children 
at  Port  Sunlight  would,  in  truth,  also  be  found  to  be  the 
best  policy. 

Mr.  A.  H.  Allen  proposed  "  Success  and  Prosperity  to 
Messrs.  Lever  Brothers,  Ltd." 

The  vote  was  responded  to,  on  behalf  of  the  lirm,  by 
Mr.  Barrie. 

During  lunch,  music  was  provided,  in  the  form  ot  solos 
by  the  lady  members  of  the  Port  Sunlight  choir. 

Stanley  Doctc  Tobacco  Wareiiodses. 
Leader  :  Mr.  Frank  Tatk. 

Liverpool  has  gradually  acquired  the  chief  interest  in 
the  tobacco  trade.  Many  important  manufacturers  have 
established  themselves  in  the  cily,  which  has  become  the 
principal  port  of  entry  and  the  main  centre  of  distribution, 
it  imports  every  year  from  25,000  to  30.000  tons  of  tobacco, 
and  the  commerce  in  tobacco  has  assumed  such  dimensions, 
that  the  Jlersey  Docks  and  Harbour  Board  has  had  to  build 
this  enormous  warehouse  to  cope  with  it. 

It  is  725  ft.  long,  165  ft.  wide,  and  the  height  is  125  ft. 
It  is  divided  into  six  sections  by  solid  party  walls, 
access  from  one  section  to  the  other  being  obtained  on  each 
floor  b}'  means  of  two  double  iron  fireproof  doors,  with  an 
air-space  of  several  feet  betv.een  them,  and,  with  these 
closed,  it  would  be  relatively  easy  to  localise  and  control  any 
outbreak  of  fire. 

Within  the  hoist-shafts  are  carrier  pipes  for  salt  and 
fresh  water,  and  these  convey  water  to  any  storey  from  the 
tanks  beneath  the  roadway. 

The  tobacco  landed  at  the  other  docks  is  brought  hers 
upon  lorries,  and  received  on  the  ground  floor.  In  the 
centre  of  each  section  of  the  building  a  hydraulic  hoist 
runs  to  the  uppermost  of  the  twelve  floors,  and  by  this 
means,  the  hogsheads  are  first  carried  to  the  sampling 
room  at  the  top  of  the  budding.  After  having  been 
sampled  and  weighed,  tne  hogsheads  are  removed  to  the 
storage  rooms. 

The  capacity  of  the  warehouse  may  be  realised  from  the 
fact  that  there  were,  in  this  and  the  adjoining  warehouse, 
some  time  ago,  93,000  hogsheads  of  tobacco,  representing  a 
weight  of  about  50,000  tons,  and  if  that  quantity  had  been 
required  at  one  time,  the  imporiers  would  have  had  to  pay 
to  the  Customs  no  less  a  sum  than  18,000,000/.  to  enfran- 
chise their  goods. 

Messrs.  Ocuen's  Tobacco  Factorv. 

Leadtr :  Mr.  Frank  Tatc.  | 

At  the  back  of  the  offices,  occupying  the  frontage,  is  the 
goods-receiving  warehcruse,  includmg  the  leaf  room,  where 
the  tobacco  is  taken  from  the  hogsheads  and  banded  to  the   j 


pickers,  who  break  open  the  leaves  and  lay  them  in  heaps 
for  the  sorters.  In  the  treating  room,  the  tobacco  leaves  are 
moistened  by  sprinkling.  This  brings  them  into  a  work- 
able condition,  and  has  also  an  influence  on  the  subsequent 
flavour. 

The  cutting  room  is  arranged  to  contain  a  large  number 
of  cutting  machines,  and  in  the  cooling  room  the  tobacco  is 
placed  on  canvas  shelves  to  cool,  and  acquire  the  right 
condition  for  packing.  The  packing  room  contains  liva 
machines  for  packing  tobaccos  of  all  kinds. 

In  the  spinning  room  the  tobacco  leaves  are  spun  into 
twist  of  various  thicknesses. 

The  cigarette  factory  is  upwards  of  200  ft.  in  length,  and 
contains  a  large  number  of  cigarette-making  machines. 

All  the  machinery  in  the  factory  is  worked  by  electricity. 

The  firm  employs  upwards  of  1,500  persons,  of  whom 
1,000  are  women,  and,  as  an  illustration  of  the  magnitude 
of  the  firm's  cigarette  business,  it  may  be  mentioned  that 
upwards  of  I,OOD  millions  of  cigarettes  were  sold  last  year. 

Diamond  Match  Co.,  Seaforth. 
Leader:  Mr.  Frank  Tate. 

The  greater  portion  of  the  matches  manufactured  in  this 
factory  are  made  on  the  fourth  or  top  fioor.  There  are,  in 
all,  16  machines  at  work  on  this  floor.  They  cut  the  matches 
automatically  from  the  block,  paraffin  and  tip  them,  and 
when  dry,  pack  them  in  boxes.  Altogether,  the  number  ol 
hands  employed  to  work  a  machine  and  pack  up  the  matches 
is  12  or  13.  Such  a  machine  turns  out,  on  the  average,  5llt 
gross  of  boxes  in  10  hours,  containing  nearly  4i  millions  ol 
matches. 

On  every  one  of  the  pitch  pine  vertical  supports  of  th( 
roof  is  fixed  a  hydrant  with  50  ft.  of  piping,  connects 
with  the  town  mains  and  a  special  supply  tank,  li 
addition  to  those,  there  is  attached  tc  the  undereidi 
of  the  ceilings,  every  10  fi.  in  every  direction,  a  Grind 
sprinkler  nozzle,  of  which  there  are  some  1,600  in  varioui 
parts  of  the  premises.  .VU  openings  are  fitted  with  doort 
and  shutters  coated  with  metal,  which  close  automatioallj 
on  the  outbreak  of  tire. 

In  all  match-making  rooms  the  rate  of  air  supply  is  BucI 
that  the  whole  of  the  air  can  be  changed  in  from  four  to  fivi 
minutes.  This,  besides  being  very  beneficial  to  the  healtl 
of  the  workpeople,  is  useful  for  drying  the  matches  durinj 
manufacture. 

On  the  third  floor  there  is,  in  the  main  building,  the  boxj 
making,  &c.  department,  and  the  machine  and  fitting  shop 
but  by  far  the  greatest  interest  centres  in  the  automatir 
machinery  for  making  the  boxes  and  the  box  covers. 

In  the  south  wing  of  the  third  floor  there  is  also  th' 
chemical  department,  where  the  "  composition "  for  th 
match  tips  is  manufactured.  The  machiuery  here  consist 
of  four  mills  for  grinding,  and  five  "  mixers.''  Thecanldroo 
are  fitted  with  removable  covers  with  chimneys, which  lea 
to  the  open  air  anfl  take  away  any  noxious  fumes. 

The  basement,  north  wing,  contains  a  kitchen  and  cloa 
room.  Here  the  workpeojile  have  to  deposit  their  bats  an 
cloaks,  and  also  any  food  they  may  have  brought  with  then 
There  is  also  a  number  of  sinks,  with  hot  and  cold  wate 
laid  on,  and  it  is  imperati%-e  that  the  hands  l)e  well  washc 
before  meals.  In  addition  to  the  food  brought  in,  th 
employes  are  provided  free  of  charge  with  a  bowl  of  BOii| 
or  milk  and  rice. 

Liverpool   Cori'drvtion   Electric   Slfi'LT 
Department. 

Leader:  Mr.  A.  N.  Meldrum. 

The  Corporation  of  Liverpool,  in  1S96,  purchased  lb 
undertaking  of  the  Liverpool  Electric  .supply  Compan; 
Limited,  which  company  had  commenced  the  supply  ' 
electrical  energy  in  Liverpool,  under  parliamentary  power 
in  the  year  1883. 

The  area  of  supply  includes  the  whole  of  the  oitv  ■ 
Liverpool;  and  in  1901,  6,235,000  units  of  electrical  energ 
were  sui)plied  for  lighting,  and  13,783,000  units  for  il 
tramway  service. 

Electrical  energy  is  distributed  for  lighting  and  power  ■ 
a  pressure  of  230  volts,  and  over  a  considerable  area  tb 
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gnpply  is  given  on  the  three-wire  system,  thus  affording  a 
supply  for  motors  from  the  outer  conductors  at  a  press°ure 
of  460  volts. 

The  two  main  power  stations  are  situated  at  Pumpfields 
and  Lister  Drive,  and  are  of  similar  design  and  construction. 
The  supply  from  these  stations  is  supplemented  by 
plant  installed  in  the  four  smaller  original  stations  of  the 
Electric  Supply  Company.  Auxiliary  stations  have  also 
been  constructed  in  combination  wiih  the  Corporation 
refuse  destructors.  The  underground  mains  are  laid  in 
iron  troughs  filled  in  with  bitumen.  The  price  charged  for 
electrical  energy  for  lighting  purposes  is  3^d.  per  unit, 
with  a  reduction  to  3d.  for  any  consumer  taking  more  than 
3,000  units  per  quarter.  The  prices  charged  for  power  are 
2a.  and  Ikd.  per  unit  on  a  similar  basis. 

Electric  Tramways. — The  Liverpool  Corporation  acquired 

the  undertaking  of  the  Liverpool  United  Tramways  and 

Omnibus   Company  by  purchase,  in    1897.     At  that  time, 

,  the  total  length  of   single  track  in  this  city  was  6S  miles, 

and  the  number  of  vehicles  in  the  service,  267.     The  Corpo- 

!  ration  at  once  decided  to  adopt  electric  traction,  and  afler 

careful  inquiry  selected  the   overhead   trolley  system,  and 

proceeded  with  the  reconstruction  and  equipment  for  electric 

traction  of  all  the  existing  tramway  routes  in   the  city,  and 

.  46  miles  of  additional  track,  the  whole  comprising  a  length 

of  about  1 14  miles  of  tramways.     The  electrical   energy  is 

supplied  by  the  power  stations  at  a  pressure  of  500   volts. 

The  standard  car  adopted  is  of  the  double-deck  type,  with 

reversed   staircases.     The   car   is   27    feet   in   length,   and 

mounted   on   a   single    truck    with    a    wheel  base  of  6  ft. 

Seating  capacity,  56  passengers— 22  inside,  34  outside.  The 

total  stock  of  cars  is  452. 
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Plant  at  Pumpfields  Power  Station. 
Buildings. — The  station  buildings  consist  of  an  engine- 
room,  247  ft.  long  and  50  ft.  wide,  with  a  boiler-house  5;!  ft. 
^wide  on  each  side. 

\    lingines. — Willans'   compound    and    triple      expansion, 
Running  at  a  speed  of  230  revolutions,  and  capable  of  deve- 

oping    1,200    i.h.p.    on   continuous   load,   with    maximum 

mtput  ot  1,500  i.h.p.  for  short  periods. 

j   Dynamos. — Siemens'  multipolar  machines,  with  an  output 
jif  1,420  amperes  at  550  volts. 
Condensers.— KoTX'iDfrs  ejector  pattern,  condensing  water 

upply  obtained  from  canal  and  delivered  by  steam-driven 
,entnfugal  pumps  to  overhead  tanks  ;  the  water  flows  from 

le  condensers  by  gravity  in  pipes  along  Vauxhall  Road  to 
[ranch  of  canal  adjacent  to  Leeds  Street ;    a  large  coolin" 

rea  is  thus  provided.  " 

I  fioifos.— Lancashire  type,  30  ft.  long,  S  ft.  diameter, 
;tted  with  five  Galloway  tubes  in  each  flue,  working  pres- 
|ire  160  lb.  per  square  inch.     The   boilers  are   fitted  with 

iicars'  Mechanical  Stokers. 

■  Feed-Water.— The  feed-water  is  passed  through  a  heater 
lich  receives  the  exhaust  steam  from  the  pumping  engines, 
id  then  through  the  Green's  ecouomiser,  which  is" provided 
r  each  section  of  seven  boilers.    A  vertical  direct-act'uo- 

jam  feed-pump  is  provided  for  each  set  of  seven  boilers" 
jd  each  boiler  is  also  fitted  with  an  injector.  ' 

\Coal  Stpply. —^ae\c&u  be   delivered  either  by  canal  or 
j  cart,  and  is  elevated  into  the  coal  stores  above  the  boilers 
,  each  side  of  station  by  belt  elevators. 
Ashes.— liu:  ashes  are    raised  from   the  stokeholes  by 

■  vators  on  to  platforms  from  which  they  are  delivered  into 
rts  for  removal. 

U'he  di.stributiou  for  the  tramways  is  at  500  to  550  volts 
[jssare,  with  an  earth  return,  and  the  distribution  for 
■htmg  and  power  is  on  the  three-wire  system,  with  460  to 

J  volts  pressure  between  the  outer  conductors,  the  middle 

e  being  earthed  at  the  station. 

Broughton  Copper  Co.,  Ltd.,  of  Manciiestee 

(DiTTo.N   Works). 
Leaders  :  Mr.  G.  Fitzbeown  and  Mr.  Thos.  Gibb. 

;'he  thanks  ofthe  Society  are  due  to  the  Directors  of  this   ' 
.npanyfor  kindly  throwing  open   their  Ditton  works  for 
action  to   several   members  of   the  Society,  who  were   ' 
r°  '■O'""!  by  the  above-named  gentlemen  I 


On  Thursday  evening  the  annual  dinner  of  the  Society 
took  place  at  the  Adelphi  Hotel.  Mr.  E.  K.  Muspratt, 
Past  President,  presided. 

The  Chairman  proposed  the  loyal  toasts,  remarking  that 
they  all  rejoiced  to  know  that  the  King  was  on  the  fair 
way  to  recovery. 

Mr.   W.  F.    Reid,  London,  proposed  "  The  Society  of 
Chemical  Industry."     He  said  the  place  of  meeting  on  this 
occasion  was  a  particularly  appropriate  one  for  the  toast  he 
had  to  propose,  because  the  county  of  Lancashire  was  the 
birthplace  of  the  Society.     Although  formallv  and  officially 
the  Society  was  first  instituted  in  London,  still,  Lancashire 
was  the  county  which  had  the  credit  ot  the  conception  of 
the    Society.     Those   who    first   thought    of    the    Society 
originated  a  very  grand  idea,  of  which  they  could   not  at 
present  anticipate  the  full  fruition.     Thev  had  been  through 
many  factories  or  works  that  day  where  industrial  processes 
were  carried  on,  and  they  found  that  at  the  bottom  of  them 
all  was  chemical  industry.     As  to  their  Societv,  it  occupied 
a  position,  at  present,  of  great  prosperity.     They  had  now- 
close    upon    4,000    members,    and    Mr.    Cresswell,    their 
Secretary,  thought  that  some  day  they  would  attain  to  5,000. 
He  saw  no   reason  why  they  should   not  attain   to   50,000. 
Chemical  industry  as  yet  was  only  touching  the  fringe  of 
the  field  which  it  ought  to  occupy,"  and  would  occupy  in  the 
future.     Take    the    greatest   industry   of    all— agriculture. 
What  had  they  done  for  it   in  comparison  with  what  they 
might  do  ?     True  they  had  done  something,  but  they  were 
only  on  the  fringe  of  it.     At   present   thev  were  content  to 
gather  from  all  over  the  world  a  number  "of  raw  materials, 
including  a  material  in  which  he  was  particularly  .interested, 
,   namely,  india-rubber.     In  order  to  obtain  it  they  wandered 
through  pestilential  forests,  where  people  were  in  danger  of 
their  hves.     Why  not  make  it  in  the  laboratory  ?     It  had 
been  done  on  a  small  scale,  and  it  might  be  done  on  .-vlarfe 
scale.      They   were  utilising  large  tracts  of  laud  for  the 
production  of  sugar.    That  was  a  purely  chemical  substance, 
I    not  always  definite,  and  why  should  they  cot  make  it  ?    They 
had   heard   rumours   about  electrical  sugar.     At  any  rate 
it  was  quite   possible  that  a  product    of  that   kind   could 
be  chemically    produced.      What  had   thev   done  towards 
the  synthetic    production   of  such    materials?     They   had 
made  a   few    colouring  matters   that    had  certainly   upset 
great   industries  and   produced   new   ones,    but    they    had 
not    touched,  for  instance,  the  food  of  the   people.      The 
time  would  come  when  the  human  race  would  overspread 
the  whole  of  the  earth's  surface,  and  in  view   of  that  he 
thought    there    was  no    more    interesting  paper   than  that 
of  Sir  William   Crookes  with  regard  to  the  production  of 
materials   from  the  elements.      There  were   a    number   of 
scientific    reactions   and    processes   which   they   were    not 
utilising  at  all,  or  only  in  a  very  slight  degree.     There  was 
the   chemical   action    of  light,   which    opened  up    a   wide 
field   for   the   chemist,    but    was   at   present   only   utilised 
in  photography.     Then  electrolysis  was  just  in  its  infancy 
and  would,    no  doubt,  be    developed.      The    future    field 
of    chemical    industry    would    be    infinitely    greater    than 
anything  they  had  behind  them,  and   therefore   he  saw  no 
rea.son  for  any  limit  to  the  expansion  of  their  Society.     The 
Society  had  a  small  beginning,  hut  it  had  gone  on  progressintr 
from  year  to  year,  and  at  the   present  moment,  they  held  a 
position  of  influence  in   the  country  which  they  had  never 
occupied  before.     On  several  occasions  they  had  taken  steps 
in  public  matters  which  had  been  productive  of  great  good 
Under  the  guidance  of  their  President,  they  had   taken  very 
useful  action  with  regard  to  the  patent  laws.     That  subject 
was  still  under  discussion,  and  he  trusted  that  those  who 
had  any  influence  in  the  matter  would  see  that  we  did  not 
have    patent   laws   which   would  fetter  our  industries  and 
hamper   our   trade.      Another  matter  which  had  received 
attention  was   the  industrial  use  of  alcohol,  and  he  min-ht 
say  the  success  of  that  movement  was  almost  entirely  due 
to  the  efforts  of  Mr.  Tyrer.     He  had  not  only  collected 
information  on  the  subject  from  all  parts  of  the  Continent, 
but  he  had  been   most  indefatigable  in  placing  his  views 
before   the   autnorities  and  giviug  them   every  assistance. 
Ihen,  again,  they  had  two  representatives  on   the  Council 
of   the   National   Physical    Laboratory.     At    first    it   was 
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couceiveil  to  be  an  entirely  physical  matter,  but  the  Council 
of  the  8oi:iety  appi cached  tiie  authorities,  with  the  result 
that  representatives  were  appointed.  They  were,  therefore, 
now  represented  on  the  Xatioual  Physieal  Laboratory,  and 
some  of  the  experiments  and  researches  to  be  carried  out 
would  be  ofjdistinct  advantage  toVhemical  in-Justry  generally. 
The  amount  of  money  which  the  Government  granted  to 
the  National  Physical  Laboratory  was  much  less  than  was 
required.  It  was  a  disgrace  to  this  country,  bnt,  of  course, 
political  exigencies  very  often  came  before  scientific  and 
commercial  ones.  Next  week  there  was  to  be  a  meeting  in 
Loudon  to  try  and  raise  a  larger  sum  than  the  Government 
granted  simply  that  they  might  get  on  with  urgent  work, 
especially  in  connection  with  alloys  and  their  properties, 
and  other  things  which  were  of  interest  to  chemists  and 
manufiicturers  generally.  He  came  now  to  the  most 
agreeable  part  of  his  remarks,  and  that  w.is  to  ask  them  to 
couple  the  toast  with  the  name  of  their  chairman,  Mr.  K.  K. 
Muspratt.  Mr.  Muspratt  was  not  only  a  Past  President  of 
their  Society,  but  he  had  done  much  for  their  comfort  and 
for  their  instruction  at  the  present  meeting.  He  had 
opened  most  interestini:  works  to  them,  and  he  had  extended 
to  them  most  cordial  hospitality  at  his  own  residence. 
Therefore,  he  asked  them  to  join  him  in  drinking  the  health 
of  Mr.  Muspratt  and  prosperity  to  the  f?ociety  of  Chemical 
Industry. 

The  CitAiRH.VN,  in  responding  to  the  toast,  regretted  that 
the  chair  was  not  occupied  by  the  President,  Mr.  Levinstein, 
but  perhaps,  as  one  who  was  present  at  the  birth  of  the 
Society,  it  was  not  inappropriate  that  he  should  preside  over 
their  banquet  on  this  their  third  visit  to  Liverpool.  The 
Society  was  practically  inaugurated  by  a  uuiou  betweeu 
Manchester  and  Liverpool.  The  first  idea  came  from 
Liverpool,  and  the  tirst  committee  meeting  was  held  iu  the 
Medical  School,  now  attached  to  University  College.  The 
object  of  the  Society,  from  the  outset,  was  to  do  some- 
thmg  for  uniting  science  with  industry.  They  did  not 
think  at  that  time  that  the  Society  would  grow  so  rapidly, 
although  those  who  were  responsible  fttr  its  inception  knew 
that  chemistry  was  necessary  in  practically  every  manu- 
facture. They  all  now  recognised  that  this  was  so,  and, 
further,  that  chemistry  entered  also  into  the  great  industry 
of  agriculture.  The  great  disadvantage  under  which  they 
suffered  at  present  lay  in  the  fact  that  their  legislators— at 
least  with  few  e.xeeptions — were  not  scientifically  trained. 
A  Minister  of  the  Crown,  the  other  day,  had  gone  so  far  as 
to  say  that  the  instruction  given  in  the  elementary  schools 
might  add  to  the  knowledge  of  the  students,  but  did  not 
develop  their  characters,  whilst,  on  the  other  hand,  in  the 
high  secondary  schools  great  attention  was  given  to 
athletics,  which  served  for  the  formation  of  character,  but 
that  the  instruction  was  not  of  a  nature  to  be  retained  by 
the  students.  It  would  be  a  very  unfortunate  thing  for 
this  country  if  it  were  found  impossible  to  unite  the 
development  of  character  with  the  training  of  thought  and 
in  science  ;  hut  he  did  not  believe  that  it  was  so.  Where 
education  had  been  studied  as  a  science,  as  iu  Germany, 
the  people  were  in  no  wise  deficient  in  character.  They 
had  united  the  two,  and  he  trusted  that  in  this  country  we 
would  also  effect  such  a  valuable  unity.  Some  years  ago 
the  Liverpool  Chamber  of  Commerce,  of  which  he  was 
then  a  member,  had  closely  interested  itself  in  the  subject 
of  patent  laws,  railway  rates,  and  the  metric  system. 
At  that  time  the  Chamber  was  told  that  it  was  exceed- 
ing its  functions,  and  that  the  discussions  which  arose  on 
the  question  were  purely  academic.  They  were  now 
realising,  however,  that  unless  they  gave  such  matters 
their  attention,  and  unless  they  guided  their  legislators  by 
scientific  thought,  our  people,  as  a  nation,  would  fall  back 
in  the  race,  and  find  that  the  Americans  and  Germans  were 
advancing  by  leaps  and  bounds  whilst  we  remained 
stationary.  He  regretted  that  whilst  the  markets  of  this 
country  were  being  so  fiercely  attacked  abroad,  wo  were 
only  just  beginning  to  talk  about  doing  something  for 
technical  education.  When  the  first  Technical  Education 
Act  was  passed,  as  he  contended,  by  a  fluke,  and  when 
the  "  whisky  money  "  was  given  to  the  County  Councils 
iu  order  to  do  something  for  technical  education,  he 
warned  the  Council — of  which  he  was  then  a  member — 
that  unless   they    proceeded    very   carefully   with   the    dis- 


tribution of  the  money,  the  greater  portion  of  it  would  be 
wasted.  Mr.  Levinstein,  their  President,  in  his  paper  on 
the  previous  day,  had  told  them  that  a  great  portion  of  it 
had  been  wasted.  Since  then  they  had  advanced  to  a 
small  extent.  At  any  rate,  in  Liverpool  and  Manchester 
they  had  done  sometiiing,  b-'cause  in  both  of  those  cities 
there  had  beeu  founded  university  colleges,  which  were  doing 
a  great  work.  In  Liverpool,  they  hoped  very  soon  to  have 
a  university  of  their  own.  That  would  give  them  freedom 
of  teaching  iu  accordance  with  the  industries  and  the 
wants  of  the  particular  locality,  which  would  be  of  immense 
benefit.  They  must  not,  however,  depend  simply  on  exami- 
nations ;  the  important  thing  was  that  students  must  be 
tr'iiued  to  think.  But  in  order  that  universities  in  such 
cities  as  Liverpool  and  Manchester  should  do  the  greatest 
good,  it  was  necessary  that  the  students  should  be  properly 
trained  at  thi  secondary  schools.  Our  most  urgent  need 
of  the  present  day  was  an  improvement  in  our  secondary 
educational  system,  and  for  this  it  was  impossible  to 
depend  solely  upon  private  rauuificence.  We  must  impress 
upon  our  legislators  the  necessity  of  science  and  thorough 
scientific  training,  as  well  as  the  improvement  of  the  whole 
secondary  education  of  this  country,  in  order  to  eunble  us 
meet  the  competition  of  other  countries.  We  had  enough 
genius  in  England.  In  no  other  country  in  the  world  had 
there  beeu  greater  scientific  men  or  greater  inventions  and 
discoveries,  but  we  were  deficient  in  the  matter  of  education. 
He  hoped  we  should  not  lag  behind  in  the  future.  It  was 
very  sad  to  find  that  those  who  had  enjoyed  a  one-sided 
education  at  our  older  universities,  and  who  formed  the 
majority  of  our  educated  legislators,  were  so  blind. 
Schiller  said,  "  With  stupidity  the  irods  fight  in  vain,"  and 
the  stupidity  which  arose  from  a  one-sided  education  was  the 
greatest  of  all.  When  they  approached  the  Chancellor  of 
the  Exchequer  for  a  small  contribution  to  assist  the 
University  College,  he  seemed  to  think  that  the  ooly 
possible  university  was  one  on  the  lines  of  Oxford  and 
Cambridge.  That  was  not  the  kind  of  university  which 
was  required  in  a  commercial  town  like  Liverpool.  They 
did  not  despise  the  arts,  for  a  university  must  have  ite 
arts  side  as  well  as  its  scientific  side,  but  they  wanted 
scientific  thought  to  be  developed  on  the  arts  side  as  well. 
The  Germans  knew  how  to  apply  science  to  the  industries 
of  the  country,  and  that  was  the  reason  Germany  had 
progressed  so  rapidly.  In  conclusion,  he  was  sure  that 
they  all  wished  success  to  the  Society  of  Chemical  Industry 
in  the  future. 

The  following  telegram  from  the  President  of  the  .Society. 
Mr.  Levinstein,  was  read  by  the  Chairman  : — "  Heartiest 
greeting  to  all:  greatly  disappointed  at  not  being  aniooj^sl 
you.  I  drink  your  very  good  health,  coupling  with  it 
success  to  the  meeting  and  the  new  Patent  Amendment 
Bill,  which  I  believe  will  be  of  immense  value  to  our 
industries." 

Mr.  Tyrer.  London,  proposed  "  The  Trade  and  Comment 
of  Liverpool."     At  the  outset,  he  alluded  to  the  fortnightly 
issue  of  the  Journal,  which  he  said  was  one  of  the  best  sign! 
of  the  Society's  growth,  and  was  entirely  due  to  the  initiativt 
of  their  absent   President.     He  also   reminded  them  tha' 
Messrs.  George  Beilby  and  W.  F.  Reid  were  the  ."^ociely'i 
representatives   on   the    Board    of   the   National   Physica 
Laboratory,  and  that  it  was  to  their  efforts  that  the  Sooiet; 
owed  much  of  its   influeuce  on  that  Board.     Coming  to  th' 
subject  of  the  toast,  he  remarked  that  in  London  they  had 
port,  aud  they  had  also   recently  had  a  report  about  iha 
port.     If  ever  there  were  a  complete  condemnation,  it  wa 
in  that  just  issued.     He  did  not  believe  that  Liverpool  woul 
ever  have  been  what  it  was  as  a  port,  if  they  had  not  ha 
the  docks  under  one  authority,  and  displayed  an  enlerpris 
which  had  been   lacking  in  Londou.     It  was  a  di.sgnce  I 
our  national   enterprise  that  London  had  not  tackled  ihi 
subject^  long  ago,  and  it  was!  only  because  they  were  iid     | 
ashamed    that    something  was    likely  to  be    done.     If  tl'      | 
enterprise  of  Liverpool  were  indicated  by  the  men  be  km*      ( 
belonging  to  the  city,  then   Liverpool  was  a  very  fortooa) 
place.     There  were  25,297,000  tons  of  shipping,  the  rati 
amounted   to  1,190,000/..  and  the  quayage  of  their  docl 
extended  to  24   miles    1,099    yards,  and  there  were  24.S 
vessels.     If  the  tnide  and  commerce  of    Liverpool  were 
all  proportionate  to  these  figures,  then  they  were  indeed 
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be  coD^ratiilated  and  envied.  He  coupled  the  toast  with 
the  name  of  Mr.  Henrv  Wade  Deacon,  a  name  dear  to  every 
technologist,  and  also  with  that  of  their  friend  Mr.  John 
J.  l^vans,  member  of  a  firm  whose  enterprise  was  well 
known. 

Mr.  H.  Wade  Deacom  acknowledged  the  toast,  and  in 
doing  so  referred  to  Mr.  Tj'rer's  approving  comments 
regarding  the  Liverpool  dock  .system.  It  seemed  to  him 
that  the  great  advantage  of  having  one  body  wa.s  that  one 
could  criticise  it,  and  their  Dock  Hoard  was  subjected  to  a 
great  deal  of  criticism.  Their  Chamber  of  Commerce  was 
an  cxccediugly  active  body.  It  had  gone  whole-heartedly 
and  entirely  in  favour  of  the  Manchester  amendment  to  the 
Patent  Bill.  He  assured  the  company  that  the  commerce 
and  trade  of  Liverpool  would  appreciate  the  kind  manner  in 
which  they  had  received  the  toast. 

Mr.  Joiix  ,T.  EvAS-s  also  responded  to  the  toast.  He  .said 
that  notwithstanding  the  yloomy  predictions  which  were 
sometimes  indulged  in,  he  was  inclined  to  believe  that  the 
British  race  would  always  be  in  the  front  rank  of  commerce, 
as  they  had  been  in  the  past.  He  was  glad  to  find  that  ilr- 
Tyrer,  who  was  a  London  man,  recognised  that  in  Liverpool 
they  were  more  go-ahead  than  they  were  in  the  metropolis. 
In  Liverpool  they  had  a  noble  river,  a  magnificent  system  of 
docks,  the  finest  ships  in  the  world,  and  the  dock  estate 
administered  by  a  very  able  body  of  men,  and  he  had  no 
doubt  the  city  would  be  able  to  hold  its  own. 

Prof.    W.    K.    Las(;,    Toronto,    proposed    *'  The   Local 

Section.'*   He  said  that  he  hoped  the  time  would  come  when 

the  section   of  which   he  had  the  honour  to  be  Chairman 

would  be  able  to  welcome  the  Society  in    their  midst  and 

entertain    them    as   well    as   Liverpool  had   done,   in   that 

wrougly-called  land  "  Our  Lady  of  the  Snows."     He  should 

like   to   take    that  opportunity  of  thanking  the   members 

(if  the  Council  for  the   kind  way  in  which  they   received 

the  proposal  that  was  put  before  them  for  bringing  together 

',  the  various  interests  of  the  great  Dominion  of  Canada  and 

confederating  them  into  one  section,  which  was  inaugurated 

'■  some  six  mouths  ago.     They  were  largely  indebted  for  the 

formation  of  the  Canadian  Section   to  the  great  assistance 

!  which  had  been  rendered  by  that  very  powerful  society  in 

1  Canada,    the    Canadian    Manufacturers"    Association.      He 

should  like  to  place  on  record  his  cordial  thanks  for  the 

i  assistance  which  had   been  rendered  them  by  the  Manutac- 

I  tarers'  Association.    Their  object  was  to  bring  together  the 

j  manufacturers  of  Canada,  and  the  manufactures  which  were 

I  concerned   with   chemical   industry  were   increasing   enor- 

;  mously  in   the   Dominion.      They    also    wished  to   see   a 


I  thoroupli  chemical  education  given  in  their  universities,  so 

!  that  their  louths   might  go   out   into  the  world  an<l  take 

positions  in  the  big  works  that  were  growing  up  all  round. 

i Eighteen  months  ago  the  Government  of  Canada  brought 
in  a  new  Universities  IJill,  and  they  recognised  the  imjior- 
tance  of  a  thoroughly  good  all-rcund  scientific  education. 
They  stated  that  they  would  relieve  the  universities  of  the 
■  expense  of  maintainins  the  chairs  of  Physics,  (ieology. 
Mineralogy,  and  Chemistry,  these  being,  as  they  pointed 
lOut,  chairs  which  would  help  to  exploit  the  enormous 
iresources  of  the  country.  They  were  much  indebted  to  the 
[Local  Committee  in  Liverpool  for  the  energetic  way  in 
jwhich  they  had  taken  up  the  work  of  the  present  Annual 
iMeeting,  and  for  the  way  they  had  arranged  for  the 
entertamment  of  the  visitors. 

Mr.  C.  L.  Hir.GiKS  said   that,  on  behalf  of   the  Local 

:  Section,  he  thanked  them  very   heartily  for  the   kind  way 

jiu  which   they   had   received  the   tuast    jiroposed   b}'   Prof". 

'Lang.     They  had  present  in  tlie  room  with   them  Mr.  SV. 

Kitchen,  who  was  Vice-Chairman  of  the  Australian  Society 

if   Chemical    Industry.       He   believed   Mr.   Kitchen    was 

mxious  to  form  a  section  in  Australia  connected  with  their 

'wa  Society,  and  they  wished  him  every  success  in  so  doing. 

irhey  were  proud  in  Liverpool  that  theirs  was  the  oldest 
iection  in  the  Society,  ilany  of  them  had  watched  with 
interest  and  pleasure  the  surprising  developraeni  of  the 
ociety.  Although  the  Liverpool  Section  w^as  not  numeri- 
iilly  strong,  they  had  done   their  very  best   to   further  the 

interests  of  the  Society,  and   he   hoped  that   they   would 
ontinue  to  do  so  in  the  future.     It   had  given  them  great 


pleasure  to  have  the  Annual  Meeting  of  the  Society  in  Liver- 
pool this  year,  and  they  looked  forward  with  eipial  pleasure 
to  the  time  when  their  turn  would  come  round  again.  The 
Annual  Meeting  had  a  stimulating  effect  ou  a  local  section 
which  was  very  vahiable.  He  was  afraid  the  weather  had 
been  rather  unfortunate,  but  in  spite  of  that  he  hoped  the 
Annual  Meeting  of  1UI)2  would  leave  very  pleasant 
memories  behind.  He  thought  their  sections  generally 
were  happy  in  ptissessing  energetic  local  secretaries.  He 
could  assure  them  they  had  one  in  Liverpool,  and  he  had 
done  a  very  large  amount  of  work  in  connection  with  the 
present  Annual  ileeting. 

Dr.  T.  L.  Baii.ey,  the  hon.  local  secretary,  also  responded 
to  the  toast.  As  ilr.  Higgias  had  said,  it  was  always  a 
great  pleasure  for  chairmen  of  sections  and  hon.  local 
secretaries  to  receive  the  Society,  and  ilo  what  they  could 
for  the  entertainment  of  the  members.  In  Liverjiool,  on  this 
occasion,  they  had  done  what  they  could,  and  he  only 
regretted  that  the  weather  had  not  been  quite  so  propitious 
as  could  have  been  desired.  Keferring  to  the  work  of  the 
Society  in  general,  he  said  the  Society  was  at  present  doing 
a  good  deal  in  connection  with  legislation,  but  he  did  not 
think  that  such  work  should  necessarily  come  only  from  the 
Council  or  from  individuals.  He  would  like  to  see  the 
initiative  taken  by  the  variims  sections.  That  might  be 
done  by  the  section.s  bringing  up  at  theirmeetings  points  in 
which  they  were  intimately  concerned,  and  ilitficulties  which 
they  found,  and  lhi>n  torwariUng  the  result  of  their  delibera- 
tion to  the  Council.  In  this  way  they  might  do  a  great 
deal  to  advance  the  chemical  industries  of  the  countrv',  and 
also  make  their  Society  even  more  useful  than  it  now  was. 

Prof.  W.  N.  Haktlev,  F.R.S..  proposed  "The  Chair- 
man ; ""  and  Air.  MrsiMiATT,  having  briefly  acknowledged 
the  toast,  the  proceedings  terminated. 

During  the  evening  music  was  provided  by  a  quartette 
party,  under  the  direction  of  Mr.  Josef  Cantor. 

THIRD  DAY.— Pmdat,  July  11th. 

An  excursion  was  made  to  Llandudno,  Beaumaris,  and 
Menai  Bridge,  and  m  the  evening  a  Smoking  Concert  was 
held  at  the  lleform  Club,  Dale  Street. 


^fU)  ©oik  ^fction. 


DEATH   OF   Mr.  .IAMES   HAliTEORD. 

At  a  joint  meeting  of  the  Committees  from  the  Chemists' 
Club,  the  New  Vork  Section  of  the  American  Chemical 
l^ociety,  the  New  York  Section  of  the  Society  of  Chemical 
Industry,  and  the  New  York  Section  of  the  Verein  Deutscher 
Chemiker,  held  ou  June  18,  iyO:i,  a  resolution  of  sympathy 
with  the  relatives  and  friends  of  the  late  Mr.  James 
Hartford  was  adopted.  (See  also  this  Journal,  June  30, 
1902,  850.) 
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Meetttty  tield  on  iMondat/,  ^lay  '^iUk,  1902. 


MK.    GEORGE    ward    IN    THE    CHAIS. 


TWO   POSSIBLE   CAUSES   OF  DISCREPANCY 
IN  ARSENIC  ANALYSIS. 


BY    A.    J.    MURPHV. 


The  ilarsh-Berzelius  test  for  arsenic,  as  formulated  by 
the  Joint  Committee  of  the  .Society  of  Public  Analysts  and 
the  Society  of  (Chemical  Industry,  has  met  with  so  large  a 
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measure  ot  favour  at  the  liands  of  those  of  us  engaged  in 
searchiDg  for  very  minute  quantities  of  this  poison,  that  it 
may  fairly  be  said  to  "  hold  the  field."  Like  most  devices 
of  earthly  origin,  it  is  not  absolutely  perfect,  and  any 
contribution,  however  small,  whieh  may  lead  to  further 
knowledge  regarding  it  will  probably  help  to  widen  its 
sphere  of  usefulness  ;  certainly,  our  efforts  should  be  in  the 
direction  of  removing  its  difficulties  rather  than  formulating 
any  brand-new  modification  of  other  tests  now  practically 
discar<led. 

That  there  are  disturbing  and,  so  far,  unknown  factors 
in  the  method  we  consider  to  be  fully  proved  by  the 
existence  of  such  discrepant  analytical  reports  as  have 
recently  been  put  in  evidence  at  Halifax  and  elsewhere.  It 
is  unfortunately  too  comiuon  an  experience  to  find  that 
several  chemists  working  upon  the  same  sample  by  this 
method,  send  in  to  their  clients  quite  conilictiug  reports. 

No  doubt  many  of  these  discrepancies  are  due  to  improper 
collection  of  sample,  but  they  are  more  properly  caused  by 
neglect  of  the  Committee's  instruction  to  prepare  standards 
sufficiently  often.  It  is  not  sufficient  to  prepare  fresh 
standards"  for  every  fresh  lot  of  zinc  and  acid.  Having 
found  a  zinc  and  an  acid  which  may  be.  described  as 
normally  sensitive,  we  have  repeatedly  proved  that  the 
sensitivetiess  of  the  arid  varies  almost  dai/  by  da;/,  according 
as  the  bottle  containing  it  is  more  or  less  full,  and  according 
as  it  is  stored  in  concentrated  or  dilute  form.  So  far  as  I 
am  aware,  this  behaviour  of  acid  has  not  been  publicly 
referred  to,  but  it  is  unnecessary  to  detail  the  experiences 
which  have  led  to  this  conviction  ;  it  originated  in  the  fact 
that  attempts  to  purify  samples  of  H,S(J4  from  a  variety  of 
sources  by  distillation  without  (and  with)  addition  of  NaCl 
frequently  produced  an  insensitive  acid,  that  is,  with  a 
normally  sensitive  zinc,  it  gave  no  trace  of  mirror  with 
0-000005  grm.  of  AS4O5.  As  the  only  influence  at  work 
here  seemed  to  be  atmospheric  oxygen,  samples  of  concen- 
trated and  of  dilute  acid  were  freely  exposed  to  the  air  and 
set.s  of  standards  were  prepared  about  every  third  or  fourth 
day,  with  the  result  that  the  later  standards  invariably 
showed  fainter  mirrors  than  the  earlier  ones,  the  loss  of 
density  being  directly  proportional  to  the  time  of  exposure 
of  the  acid  to  air,  the  loss  being  more  marked  in  the  case 
of  the  dilute  acid.  In  these  experiments  the  question  of 
insensitive  zinc  was  eliminated  by  using  normally  sensitive 
zinc  from  one  and  the  same  granulation.  It  is  obvious 
that  serious  variations  may  arise  from  this  cause  unless 
standards  are  prepared  every  day  or  two. 

Another  possible  cause  of  discrepancy  in  reports  is  that 
under  certain  conditions  the  arsenic  does  not  come  off  com- 
pletely within  the  time  allotted  to  the  experiment,  especially 
■when  it  is  present  in  both  the  -ic  and  the  -ous  forms  ;  in 
order  to  cfiect  complete  and  instantaneous  reduction  to  the 
-ous  form,  a  certain  condition  of  equilibrium  in  the  system 
seems  to  he  essential.  This  is  proved  by  the  experience 
often  repeated  that  0-000005  grm.  of  As^O,;,  in  the  form  of 
sodium  arsenite  or  sodium  arsenate,  will  give  mirrors  in 
agreement  with  each  other,  but  the  same  amount  of  As^O^, 
in  the  form  of  a  mixture  of  arsenite  and  arsenate,  will  rarely 
give  a  mirror  concordant  with  the  former  in  20  or  30 
minutes.  If  this  experience  be  generally  contirmed,  as  we 
believe  it  will,  it  is  not  difficult  to  imagine  a  case  in  which, 
though  the  materials  are  slightly  arsenical,  no  arsenic  will 
be  given  off  in,  say,  20  minutes,  and  yet,  after  the  addition  of 
the  substance  to  be  tested,  a  mirror  may  be  formed  even 
though  the  substance  under  examination  be  quite  free 
from  arsenic.  Evidently  such  a  mirror  would  be  ascribed 
to  the  substance,  whieh  would  therefore  be  reported  as 
containing  arsenic. 

The  remedy  for  the  first  of  these  two  possible  sources  of 
error  would  be  to  prepare  fresh  standards  almost  daily,  and 
for  the  second  to  allow  a  blank  to  run  for  the  same  length 
of  time  as  that  which  contains  the  substance  under 
examination. 

It  is  inconvenient  to  prepare  complete  sets  of  standards  so 
frequently,  and  to  obviate  this  I  have  ventured  to  suggest 
a  simple  means  of  removing  the  ditficulty  in  an  effective 
manner,  and  at  the  same  time  of  eliminating  the  question  ot  a 


sudden  or  gradual  change  in  the  sensitiveness  of  the  system, 
to  whatever  causes  this  may  be  due. 

Having  tested  a  substance  according  to  the  method  of  the 
report,  I  compare  the  resulting  minor  with  any  set  of 
standards,  preferably  of  course  with  that  set  which  gives 
what  I  believe  to  be  the  best  average  values.  I  regard  this 
as  my  first  (rough)  approximation,  and  I  conduct  the  final 
or  check  test  by  setting  up  three  Marsh  flasks,  instead  of 
one,  as  follows  :  — 

(1)  A  blank  which   runs    for  the   whole  period  of   the 

experiment,  say,  30  or  40  minutes. 

(2)  With  the  addition  of  As^Oj  as  found  by  the  first 

approximation. 

(3)  With  addition  of  the  substance  under  examination. 

It  is  essential  that  in  this  final  test  we  should  use  zinc 
from  the  same  granulation  and  acid  from  the  same  bottle, 
and  therefore  of  the  same  age,  degree  of  dilution,  and 
aeration. 

Flask  No.  1  serves  to  determine  the  purity  of  the 
materials  and  guards  against  any  error  due  to  what  I  have 
described  as  the  erratic  sensitiveness  of  the  system. 

Flask  No.  2  serves  not  only  as  a  check  upon  the  sensi- 
tiveness of  the  acid  and  zinc,  but  it  gives  us  practically  a 
new  set  of  standards,  or  at  any-  rate  the  means  of  juilging 
the  intensity  of  the  set  which  could  be  prepared  ut  that 
moment  and  with  those  materials^  for  it  may  be  assumed 
that  the  same  ratio  of  intensity  as  detennined  by  reference 
to  a  complete  set  would  run  through  the  whole  series  of  a 
new  set  if  all  its  members  were  prepared. 

Flask  No.  3  serves  to  confirm  the  first  test  made  upon  the 
substance,  and  by  comparison  with  results  simultaneously 
obtained  in  the  two  control  flasks  (Nos.  1  and  2),  the 
rough  approximation  may  be  corrected  to  a  much  closer 
degree. 

This  slight  refinement  has  been  found  to  work  well  in 
practice,  and  closely  concord.ant  values  have  been  obtained 
from  the  same  sample  when  operated  upon  by  difterent 
men  and  with  ditferent  materials.  Another  advantage  it 
possesses  is  that  the  materials  need  not  be  absolutely  pure, 
as  the  amount  of  impurity  may  be  estimated  from  the  first 
flask  by  means  of  the  proportion  established  by  the  second 
flask. 

One  further  criticism  may  be  made  upon  the  method  of 
examining  coke  and  coal.  If  they  contain  much  sulphur  as 
well  as  arsenic  it  seems  possible  that,  especially  upon  igni- 
tion with  lime  or  magnesia,  there  may  be  some  loss  of 
arsenic  by  the  action  of  too  great  a  heat  upon  the  thio- 
arsenate  probably  formed,  and  in  extracting  this  thio-salt 
by  means  of  HC'l  there  might  also  be  loss  by  precipitation 
of  As-jSj.  If,  further,  they  contain  sufficient  iron  sulphide, 
the  HnS  formed  on  addition  of  HCl,  and  which  is  often  very 
apparent,  would  tend  to  decompose  any  soluble  arsenate 
with  a  similar  result. 

Perfection  can  only  be  arrived  at  by  collating  our  various 
experiences  in  a  .S3-mpathetic  manner.  Manj-  useful  sugges- 
tions have  been  made,  and  amongst  others  I  have  derived 
great  help  from  .\llen's  proposal  to  add  a  trace  of  pure  iron 
salt  to  zinc,  which  is  thus  rendered  more  sensitive  and 
much  less  erratic  in  its  action,  and  from  the  simple  but 
excellent  idea  of  Briant,  who  hangs  a  piece  of  constantly- 
moistened  blotting-paper  over  the  tube  just  beyond  where 
the  mirror  is  expected. 

(See  also  Joint  Discussion,  1902,  903.) 
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I.-PLMT.  APPAEATUS.  AND  MACHINERY. 

English  Patents. 

Non-Condticting  Couerings,  Blorks,  and  Sldlis  suitable 
for  Covering  Steam  Pipes,  B<ii/crs,  and  the  like,  and  for 
other  Purposes.  H.  C.  Michell,  London.  Eng.  Pat.  4970, 
March  8,  1901. 

The  non-conducting  coverings  consist  of  an  outer  non- 
hygroscopic  layer  composed  of  flake-mica,  silicate  of  soda, 
and  acetate  of  lead,  with  or  without  addition  of  lime,  and  a 
I  core  composed  of  flake-mica  and  loose  filling  material, 
such  as  wood  fibre,  asbestos,  or  cork. — W.  C.  H. 

Powdered    Materials    [Meal,    Colouring   Matters,  ^-e.]  ; 

Machine  for  Mingling  .     P.  Jacobs,  Berlin.     Eng. 

Pat.  17,823,  Sept. '6,  1901. 

i'  Pdeelt  mechanical  patent. — E.  A. 
Centrifugal  Machines  for  Separating  Solids  from  Liquids. 
,     H.H.Lake,  London.     From  J.  J.  Beriigau,   New  Vork. 
Eng.  Pat.  21,173,  Oct.  22,  1901. 

See  U.S.  Pat.  689,572  ;  this  Journal,  1902,  244.— K.  A. 

Crucibles.     L,  Konsseau,  Argeuteuil,  France.     Eng.  Pat. 
7451,  March  27,  19U2. 

ItiE  crucible  is  built  up  of  a  base  section  of  strongly  com- 
jpressed  refractory  material,  aud  a  number  of  annular 
•sections  having  a  smooth  or  corrugated  outer  surface. 
The  sections  are  joined  together  by  a  fireproof  cement,  such 
n  fireclay  mixed  with  liqu.d  silicate  of  potash. — li.  A. 

Filter  and  Extractor  Presses  [Brewers'  Mash,  c5"C.] . 
J.  G.  Grossman,  Watford.   Eng.  Pat.  8392,  April  10,  I9V2. 

iPaE  filter  is  pivotally  mounted  on  hollow  trunnions,  which 
lerve  as  inlets  for  the  material  to  be  treated  and  for  the 
vashing  liquor,  provision  being  made  for  reversing  the 
low.  The  frames  of  the  press  are  formed  with  annular 
losses,  adapted  to  form  continuous  external  pipes,  having 
I  ommunication    with    the    compartments.      The    washing 

Iiquor  is  passed  into  and  out  of  the  compartments  through 
'rifices  between  the  filter  cloth  and  the  partitions,  and 
■  orrugated  diaphragms  are  employed  to  direct  the  liquor  to 
r  from  the  orifices.  The  filter  is  mounted,  by  means  of 
oilers  and  guides,  on  an  expansible  supporting  frame,  the 
aides  of  which  extend  to  support  the  filter  frames  when 
eparated.— IJ.  A. 


Liquids ;  Impts.    in   or    in    connection   with   the   Agitating 

of ,  and   in  Apparatus    therefor.     H.  E.  Dolphin, 

Liverpool.     Eng.  Pat.  12,142,  June  18,  1901. 

LiQciD  under  pressure  is  introduced  into  the  bottom  of 
each  cell  through  a  feed  pipe  with  an  injecting  nozzle,  the 
orifice  of  which  is  diminished  so  as  to  discharge  the  liquid 
in  a  fine  stream,  whereby,  it  is  claimed,  its  velocity  at 
the  nozzle  is  increased,  and  the  liability  of  short-circuiting 
from  vat  to  \at  is  diminished.  A  barrel  surrounds  the 
nozzle,  having  one  or  more  orifices  immediately  adjacent 
to  it,  so  thai  the  liquid  issuing  from  it  at  high  velocity  sets 
up  an  induced  curr,;nt  of  fluid  through  the  orifices. 

— G.  H.  E. 
Unitbd  States  Patents. 

Liquids,   Partial  Liquids    [Liquors],  or  the  like;  Device 

for  Mixing .     H.  C.  Wehineier  and  W.  J.  Daubenbis, 

both  of  Cincinnati.     U.S.  Pat.  697,579,  April  15,  1902. 
PniiELT  mechanical  patent. — li.  A. 

Filtering  Press.     K.  Enzinger,  Worms,  Germany. 
U.S.  Pat.  702,o:il,  June  10,  1902. 

See  Eng.  Pat.  7063  of  1901  ;  this  Journal,  1902,  458. 

— R.  A. 
Centrifugal    Separator     [Purifying     Water  for     Steam 

Generator  J,  cjc.].     I.   V.  Holmes,   Chicago.     U.S.  Pat. 

702,795,  June  17,  1902. 

The  revolving  drum  of  the  separator  has  an  inlet  at  one 
end,  and  is  fitted  with  a  centrally-arranged  hub,  through 
which  two  concentric  discharge  pipes  extend.  A  ring 
surrounding  the  hub  forms  inner  and  outer  outlet  passages 
between  the  hub  and  the  interior  of  the  drum,  the  inner 
passages  being  in  communication  with  an  outlet  chamber 
having  a  forcing  worin,  while  the  outer  passage  communi- 
cates with  a  surrounding  chamber. — R.  A. 


II.-FUEL.  GAS.  AND  LIGHT. 

Coal-Gas  ;  Some  Modern  Competitors  with . 

A.  Lecomte.     J.  Gas  Lighting,  1902,  80,  [2042],  36. 

The  author  describes  the  latest  developments  in  the  use 
of  carburetted  air,  "  alcoholene  "  (ether),  petroleum,  and 
alcohol  as  illuminants.  A  new  carburetter — thatofLaitte — 
has  been  introduced.  It  consists  of  a  series  of  inclined 
planes,  placed  accordion  fashion,  one  after  the  other.  The 
air  and  hydrocarbon  are  admitted  at  the  upper  end,  and 
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travel  together  iu  such  a  manner  that  the  liquid  is  com- 
pletely evaporated  by  the  time  the  other  end  of  the  apparatus 
is  rc:ich((l.  The  heat  is  dissipated  to  a  certain  extent  by 
the  surfaces  of  the  inclined  pianes  ;  and  in  practical  working 
it  is  t'oimd  that  an  appreciable  time  is  required  for  the 
volatilisation  of  the  liquid.  The  time  depends  on  the 
vapour  tension  of  the  hydrocarlion.  the  surface  area  of  the 
carburetter,  ,and  the  surrounding  temperature.  With 
petroleum  of  0*680  sp.gr.  and  a  difference  of  5'  C.,  the 
time  is  from  12  to  15  seconds  lor  a  saturation  of  .'i.'iO  grms. 
per  cubic  metre. 

For  use  with  ether  a  special  carburetter  has  been  designed 
by  M.  Bouchaud-Praceiq,  in  which  the  wood,  or  rather 
fibre  of  a  tree  allied  to  the  palm  is  used  as  an  absorbent 
nuilerial  for  the  ether.  This  material  has  an  apparent 
s]>.  gr.  t)f  0'114 — 0*1*^:^,  and  is  e.xlremely  porous  ;  it  will 
absorb  nine  times  its  weight  of  ether,  and  will  completely 
discharge  it  again  by  subsequent  evaporation.  E.xperimeuts 
with  ether-gas  by  Langlcis  show  that,  with  an  iucande.^ceut 
burner,  the  consumption  is  about  0"  7  grms,  of  ether  per 
carcel-hour,  !No  condensation  could  be  detected  on 
pumping  ethergas  for  an  hour  through  an  apparatus  cooled 
to  —  6C,  and  photometric  tests  revealed  no  difference 
between  the  cooled  and  uncooled  gas.  <  )n  dilution  with  air, 
ether  loses  its  luminous  flame,  but  anj'  desired  degree  of 
luminosity  can  be  imparted  by  enriching  with  benzol,  a 
stable  gas  similar  to  oil-gas  being  obtained  with  an  expendi- 
ture of  40  or  ,")0  grms.  of  benzol  per  cubic  metre.  The  cost 
of  ether-air  gas  enriched  wilh  benzol  is  about  twice  that  of 
oil-gas:  its  chief  advantage  is  the  ease  and  rapidity  with 
which  a  small  plant  may  be  installed  to  meet  any  temporary 
requirement. 

Incandescent  lighting  vnth  petroleum  has  not  made  much 
progress  since  ISOO,  but  the  burner  invented  by  Ribiere, 
shown  in  Fig.  1,  gives  good  results.  The  curved  tube  C 
serves  as  the  heater.  The  burner  B  is  movable,  and  can 
be  withdrawn  from  beneath  the  vaporiser.  The  e,jector  E 
is  one  with  C,  and  is  fixed  by  a  triple  union  Joint.  Alcohol 
is  used  for  stnrting  the  burner,  and  the  petroleum  is  afler- 
wards    admitted    under    a    pressure   of  i — 4    kilos.     The 

Fis.  1. 


hydrocarbon  is  vaporised  in  C,  arrives  at  the  ejector  E, 
where  it  draws  in  air  and  proceeds  in  admixture  with  the 
latter  to  the  burner  I.  The  flame  maintains  the  tempera- 
ture of  the  tube  C,  and  so  vaporises  hydrocarbon  in  pro- 
portion to  the  quantity  etmsumed.  -V  high-flash  oil  is  used 
and  a  ;!5-earcel  mcandescent  light  is  produced  for  175  grs, 
(0*2  centime  per  carcel-hour)  ;  with  mantles  of  85  mm, 
diameter,  a  light  of  135  carcels  is  obtained  with  an 
expenditure  of  3"5 — 4  grs,  per  carcel-honr. 

Alcohol  carburetted  with  50  i)er  cent,  of  benzol  is  a  less 
expensive  motive  power  than  when  u>ed  alone.  Sorel  found 
ihat  a  litre  of  "  mineralised  "  alcohol  jields  4,900  calories, 
whilst  a  litre  of  the  carburettetl  spirit  yields  0,700  calories. 
For  use  in  automobiles,  it  is  stated  that  on  the  basis  of  800 
litres  per  horse-power  hour  for  motors  of  from  1  to  5  horse- 
power, and  700  litres   per  horse-power  hour  for  motors  of 


from   6 — 16   horse-power,  "alcohol  works  out  as  equal  to 
(ordinary  illuminating)  gas,  at  22-5  and  25-5  centimes." 

For  incandescent  lighting,  the  Denayrouze,  Hantz,  and 
Washington  pressure  lamps  give  '-from  in  to  103  carcels 
with  an   eflicieney   of  l.i  grs,  of  minerali.sed  alcohol  per 


Fig 


carcel-hour  (wiih  a  minimum 
of  10  grs,) ;  or  of  10  grs.  of 
carbuietted  alcohol  (50  per 
cent.)  with  a  minimum  of 
5  grs.— i.e.,  at  07  to  05 
centime  for  mineralised 
alcohol,  or  0- j  to  0-25  cen- 
time for  carburetted  alcohol. 
This  is  equal  to  from  10  to 
1.5  litres  of  gas  at  0-20." 
The  Denayrouze  '■  Alveo- 
laire  "  lamp  (new  model)  is 
of  simple  construction,  and 
works  without  pressure. 
Two  wicks  are  used,  the 
vapours  rushing  into  a  cham- 
ber above  their  upper  extre- 
milies.  It  gives  very  good 
results  with  50  per  cent, 
carburetted  alcohol,  the 
mean  consumption  being 
10-7  grs.  per  earcel-hour 
for  intensities  of  0-36  to 
8' 5  carcels.  In  the  Lecomte 
burner,  the  alcohol  is  fed 
by  eapilhrity,  but  the  pres- 
sure of  alcohol  iu  the  heater 
attains  G  cm.  of  water. 
The  burner  (Fig.  2)  consists  of  three  pieces  for  moving  the 
heater  C,  into  which  enter  the  four  wick-tubes,  il.  A  cock, 
R,  controls  the  supply  of  alcohol  vapour  escaping  from  the 
ejector  E  to  the  burner  B.  The  etticiency  of  the  lamp  is 
stated  to  be  7-.'i8  carcels  per  72  grs.,  or  9-75  grs.  per 
earcel-hour.  A  smaller  burner  gives  4- 16  carcels  for 
44-4  grs.  or  10  7  grs.  per  carcel-hour. — A.  S. 

Calcium  Carbide  Formation;  Reactions  in  .     G.  Gin. 

Zeits.  fiir  Elektrochem.,  1902,  8,  [2j],  397. 

It  is  found  that  free  oxygen  is  present  in  the  neighbourhood 
of  the  vertical  electrode,  whilst  metallic  calcium  exists  in 
the  gases  escapiug  from  the  interior  of  the  furnace  ;  but  the 
oxygen  is  found  only  where  the  temperature  is  highest,  the 
calcium  in  the  somewhat  cooler  part.  Remembering  the 
known  tendency  of  carbon  monoxide  to  dissociate  at  high 
temperatures,  it  is  probable  that  none  is  formed  at  the 
electrode,  but  only  in  those  outer  and  cooler  layers  traversed 
by  the  escaping  gases.  Probably  the  actual  cqualioD  of 
formation  is  2CaCl  4  4C  =  2CaC;  +  O,.  It  is  pointed  out 
that  CaO  is  always  added  in  slight  excess  (varying  with  the 
type  of  furnace  used)  in  the  charge,  calculated  iu  accordance 
with  the  older  equations.  Two  equations  are  given  to 
explain  the  production  of  calcium,  of  which  the  former  is 
hypothetical,  whilst  the  latter  has  beeu  verified  by  Moissan; 
they  are  as  follows  : — 

mCaCn  +  nCaO  =  (;«  +  )()Ca-H  Cj,„On 
(^aC,  +  2CaO  =  3Ca  4-  2C0. 

These  equations  demonstrate  the  necessity  for  an  excess 
of  lime  in  the  charge. — W.  G.  M. 

Acetylene ;  Acid  Nature  of .     J.  Billitier. 

See  under  XXIV.,  pa(ic  995. 

English  Patents. 

Coking  Ovens;  Turf  .     G.  Bamme,  East  Frie8land,j 

and  ArKahl,  Hamburg.     Eng.  Pat.  8237,  April  9,  1902. 

The  ovens  have  a  very  steep  hearth,  aud  a  nose  projoctio^ 
from  the  inner  surface  of  the  wall  over  the  outlet.  The 
nose  prevents  the  turf  passing  out  williinit  being  coked. 
Four  ovens  are  ein)doyed,  which  are  filled  and  discharged 
separately.  The  gas  and  tar-vapouis  pass  to  a  common  t»i 
reservoir.  The  gas,  after  purification,  is  used  to  heal  the 
ovens. — R.  S. 
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Vapour-hurning  Apparatus.     A.    Kitsoii,  London.     Eng. 

Pat.  13,.507,  July  2,  19U1. 

A    TAroi'K-burning    apparatus,    wherein     liquid    fuel     is 

vaporise'l   umler  pressure  oousiderablv   exceetiinj;  that  of 

the    atmosphere,    is    provided     with    a     special    starting 

apparatus.     The    air    uuder    pressure    is    led    partly    to    a 

cylinder,   thereby   driving;  a    piston    upwards    against  the 

action  of  a   spring,  and  partly  through  a   carburetter  to  a 

preheating  burner.     The  valve  controlling   this  ])assage   of 

air  is  connected  with  an   electric   circuit,  so  that  when  the 

I    valve  is  opened  as  above,  the  circuit   is  closed  and  a  spark 

.1    lights    the    preheating    burner.     The    valve    is    then    again 

1    closed,  thereliy  breaking  the   electric    circuit,  and   allowing 

1    the    piston    tu  drive  out    air    to  the    carburetter    and   pre- 

I   heating  burner.     As   the  piston  gradually  falls   under  the 

action    of    the   spring,    the   oil-admission    valve    to     the 

vaporising  tube  is  gradually  opened,  and,  finally,  the  sup]>ly 

of  air   to  the   preheating  burner  is  exhausted,    the   tiauie 

being   thereby    extinguished,    while    the    main    vaporiser 

becomes  self-supporting. — R.  S. 

Vapour-huniing   Apparatus.      A.    Kit>on,   London.     Eng. 

'Pat.  U,342,  July  1.3,  19uL 
The  burner  is  designed  to  heat  to  ineandesceiice  a  single 
specialU'  large  m;intle.  The  vaporising  device  is  of  the 
usual  kind.  The  burner  consists  of  a  cylinder  having  the 
lower  end' closed.  The  air  and  vapour  mixing-tube  enters 
at  the  side  of  the  cylinder,  and  opens  downwards  so  as  to 
'  direct  the  mixture  towards  the  bottom  of  the  burner.  The 
mixture  rebounds  therefrom  and  moves  upwards,  where  it 
-apes  through  a  gauze-covered  aauulus,  and  is  ignited. 

— K.  S. 

Liijuid  Hydrocarbons  ;  Process  of  Burning .     T.  and 

E.  Miller  and  E.  Klahn,  New  Jersey.  Eng.  Pat.  21,642, 
Oct.  2S,  1901. 
.\iR,  in  excess  of  that  required  to  support  combustion,  is 
forced,  along  with  a  spray  of  oil,  through  a  vaporising  coil 
into  a  closed  combustion  chamber,  fitting  closely  on  to  the  i 
boiler  to  be  heated.  The  vapo^i^ed  oil  burns  couipletelv  in 
,  the  excess  of  air,  and  the  flame  plays  round  the  vaporising 
coU.— H.  B. 

Fuel;  Apparatus  for  Spraying  Liquid .    E.  H.  Pon-er, 

London.     Eng.  Pat.  71G3,  .March  24,  1902. 

X  TUBULAK  vessel  is  charged  with  the  liquid  under  pressure, 
and  has.  at  the  outlet  end,  which  is  removable,  a  gauze  filter 
allowing  the  liquid  to  pass  through  to  two  or  more 
symmetrically  arranged  jet  orifices.  In  front  of  each  orifice 
is  a  pointed  pyramidal  "  disperser."  The  jets  and  dispersers 
Ure  enclosed  within  a  perforated  guard  tube. — K.  .S. 

Gases,  such  as  those  for  Gas  Making,  Coke  Maldng,  Smelt-    , 
ing  nr  Calcining,  Glass  Making,  or  Steel  Malting  ;  Treat- 
ment of  Malcrials  with  .     P.  Xaef,  New  York,  U.S. 

i    Eng.  Pat.  12,311,  June  17,  1901.     (Under  Internat.Conv., 

'    Nov.  17,  1900.) 

The  objects  of  this  invention  are  (1)  to  facilitate   the  use 

if  bituminous  fuel  or  other  materials  which  cake  or  partially 
juelt  when  -ubjected  to  such  operations,  (^2)  to  facilitate 
the  use  «>f  hue  material.  (3)  to  recover  by-products  from 
i he  fuel,  (4)  to  utilise  the  waste  heat,  and  (.■))  to  provide 
, Deans   for    heating    gases.       Apparatus    is     described    for 

uaking  water-gas,  illuminating  gas,  or  prcducer-gas,   &c. 

^  claims. — E.  S. 

riis ;  Apparatus  for  the  Manufacture  of .      L.  F.  de 

Blanitza  and  .J.  Herard,  both  of  Lyons.    Eng.  Pat.  12,972, 

June  2."j,  1901. 

JUJ  air-carburetting  apparatus  is  formed  of  a  closed  easing, 

■ithin  which  one  or  more  drums  are   mounted  on  a  hori- 

"utal  shaft,  and  ate  driven  by  means  of  a  falling  weight. 

he  drums  are  immerstd  up  to  the  level  of  the  shaft  in  the 

iiburetling  fluid.     .Spiral   blades  are  secured  to  the  insides 

f  the  drums  and  extend  t,-:   the  shaft.     They  are  furnished 

ith  sectors  of  plate  iron  on  both  sides,  forming  perpen- 

jicular  partitions.      The   air  is  delivered   through  pipes  to 

'le  interiors  of  the  drums,  and  is   carried  down  into  the 

liiid,  from  which  it  escapes  impregnated  with  the  liquid. 

— K.  S. 


Combustible  Gas  :    Apparatus  for  the  Generation,  Purift- 

I        cation,  and   Sloragc  of  .     C.  Whitfield,  Kettering. 

I        Eng.  Pat.  13,983,  July"9,  1901. 

A  GAS-PKODCCEK    has   two  adjoining  and  communicating 
fuel  chambers;  the  grate  of  one  chamber,  designed  for  soft 
^   or  bituminous  coal,  and  provided  with  means  for  injecting 
I   steam  into  it,  having  much   larger  air   passages   than  the 
grate  of  the   secouil   chamber,  wiiicli   is   designed  for  non- 
bituminous  fuel,  and  is  provided  with  a  gas  outlet.     In  use, 
air  is  drawn  or  forced  through  the  adjacent   ends  of  both 
i   chatabers,  so  as  to  produce  a  zone  of  combustion  in  each, 
j   but   the  air  will  pass   more  freely  to  the  bituminous  fuel 
,   chamber.     The  gas,  volatile  vapours,  and  distillation  pro- 
dusts  produced  in   the  bituminous  fuel  chamber  are  caused 
to  pass  through  the   connecting  passase  into   and  through 
'   the  mass  of  incandescent  fuel  in  the  second  chamber,  and  so 
pass  to  the  outlet.     The  gas-holder  used  is  provided  with  a 
'   circulating  pipe   and   a   valve,  so   that  while  gas    is   being 
j   drawn  for  use  from  the  hohler,  fresh  gas  is  being  produced 
and  is  drawn  through  the  purifying  apparatus  to  the  holder, 
but  that  when  no  gas   is  being  used,  some  of  the  gas  in  the 
holder  is  sent  round  a  circuit,  .and  the   suction  on  the  pro- 
ducer is  stopped,  thereby  practically  stopping  for   the  time 
being  any  further  production. — R.  .S. 

Water  Gas  ;  Manufacture  o)  .     A.  J.  Boult,  London. 

P'rom  J.  E.  (ioldschiuid.  Fraukfort-oii-the-ilaine.     Eng. 
Pat.  14,653,  July  18,  1901. 

Ske  U.S.  Pat.  701, .556,  1902;  this  Journal,  1902,  909. 

-H.  B. 

Gas ;  Manufacture  of .    A.  il.  Clark,  London.    From 

J.  E.  iioldschmid.  Frankfort-on-iSIaine.    Er.g.  Pat.  14,759, 
July  19,  1901. 

Water-gas  is  admitted  to  gas  retorts  in  a  quantity  just 
sufficient  to  prevent  the  decomposition  of  the  heavy  hydro- 
carbons evolved  during  destructive  distillaticm.  The  heavy 
hydrocarbons  being  evolved  in  decreasing  proportion  as  the 
process  proceeds,  the  quantities  of  water-gas  admitted  .are 
correspondingly  varied,  being  greatest  during  the  first 
quarter  of  an  hour,  and  then  decreasing.  At  the  end  of 
two  hours  the  supply  is  cut  off  altogether. — K.  S. 

Gas  and  Air ;  Method  of  and  Apparatus  for  Producing  a 

Mixture  of .    H.  H.  Lake,  London.    Fr  un  "Selas  " 

Gcs.   mit    besehr.    Haftung,  Uerlin.     Eng.   Pat.    16,055, 

Aug.  9,  1901. 

Exhausting  device  draws  into  one  or  t-.vo  separate  com- 
partments predetermined  quantities  of  gas  and  air,  which 
are  subsequently  forced  out  into  one  pressure  pipe  or  main. 

— R.  S. 

Acetylene  Gas  Lamps.  W.  L.  Wise,  Loudon.  F>om 
E  von  Szalay,  Pressburg,  Hungary.  Eng.  Pat.  13,303, 
June  29,  1901. 

This  is  a  small  mechanically-fed  carbide-to- water  apparatus 
intended  for  the  snpjdy  of  acetylene  to  isolated  street  lamps. 
The  lamp-post  is  provided  with  an  enlarged  portion,  within 
which  is  a  carbide-feeding  device.  Underground  is  the 
generator,  which  communicates  with  the  feeding  device  by 
means  of  a  pipe,  through  which  the  carbide  cartridges  fall 
into  the  water.  When  the  carbide  is  decomposed,  the 
empty  case  drops  into  a  side  sump,  whence  the  sludge  and 
the  case  are  lifted  hy  means  of  a  long-handled  bucket.  The 
generator  comprises  a  rising  holder  working  in  a  separate 
glycerin  seal,  the  movements  of  the  bell  actuating  the  drum 
of  the  carbide  store. — F.  H.  L. 

Acetylene  Generators.  Lockerbie  and  Wilkinson,  Ltd., 
Uirminghara,  and  .1.  C.  Brand,  Tipton,  .Staffs.  Eng.  Pat. 
13,852,  July  8,  190l. 

In  this  portable  generator  of  the  automatic  water-to-carbide 
drip  class,  the  carbide  is  held  in  a  horizontal  cylinder  lying 
inside  the  base  of  the  main  casing,  and  is  supplied  with 
water  through  a  siphon  pipe  from  the  reservoir  above.  The 
upper  part  of  the  apparatus  forms  a  displacement  holder, 
the  pressure  in  it  serving  to  govern  the  rate  at  which  water 
is  admitted  to  the  carbide. — F.  H.  L. 
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Acetylene  Gas  Generating  Plant.     3.  Ledru.  Hainaut, 
Belgium.     Eng.  Pat.  7594,  Mai'ch  23,  1902. 

An  automatic  water- to -carbide  generator  of  the  flooded- 
comiiartment  type,  the  carbide  being  held  in  an  upright 
cylindrical  vessel,  subdivided  step-fashion  into  a  number  of 
small  trays.  The  water  supply  is  governed  by  a  needle- 
valve,  wliioli  is  actuated  by  levers  set  in  motion  by  the 
holder  bell.— F.  H.  L. 

Gas  \^Aceti/lene'\  bi/ the  Reactinn  of  a  Liquid  upon  a  Solid  ; 
Apparatus  for  the  Manufacture  of  .  K.  35.  Hans- 
ford, London.  From  La  Compagnie  Universelle 
d'Acetylene,  Paris.     Eng.  Pat.  9783,  April  28,  1902. 

An   automatic   water-to-carbide   apparatus,   in   which    the 
upper  part  of  the  generator  is  a  displacement  holder,  and   i 
the  supply  of  water  is  governed  by  the  gas  pressure.     The 
carbide  holder  is  an  annular  vessel  divided  radially  into  a 
number  of  compartments,  level  as  to   their  tops,  but  with 
their  bottoms  rising,  step-fashion,  one  above  the  other.     In   | 
each    of   these   compartments  are  put   several    blocks    of 
carbide,  resting  one  on  the  other,  and  the  lowest  one  resting   I 
on  the  i)erforated  bottom  of  the  cage.     By  this   arrange- 
ment,  all  the  blocks  in   the  first  compartment    must    be 
decomposed  before  the  water  can  reach  any  in  the  second. 

— F.  H.  L.        ! 

! 

Incandescent  Gas  Lamps  ^Mantles'].     S.  Saubermann,       I 
Vienna.     Eng.  Pat.  9.551,  May  8,  190L  ' 

Asbestos,  mixed  with  10  to  15  per  cent,  of  cotton,  is 
carded,  spun,  and  woven  into  mantles,  which  are  impreg- 
nated and  burnt  off  as  usual. — H.  B. 

Incandescent  (ras  Lamps,    J.  Thomas  and  A.  E.  Podmore, 
London.     Eug.  Pat.  12,579,  June  20,  1901. 

A  LAMP  in  which  heated  air  is  mixed  with  the  gas  before 
ignition.      Air   is    led    from    a   chamber   surrounding   the   j 
upper,  metallic  part  of  the  lamp   chimney,  down  a  pipe  to 
the  mixing  tube  of  the  burner,  the   usual  air  inlets  being 
dispensed  with. — H.  B. 

Incandescent  Gas-lightiny  and  Gas-heating  Appliances. 
W.  G.  Hughes,  Pittsburg.  Eng.  Pat.  21,244,  Oct.  23, 
1901. 

A  SUSPENDED  incandescent  gas  lamp  having  a  gas-supply 
pipe  which  passes  centrally  down  through  the  casing  up 
which  the  hot  products  of  combustion  pass,  conical 
metallic  bodies  within  the  burner  tubes  for  heating  the 
mixture  of  air  and  gas  before  combustion,  and  a  cock 
by  which  the  supplies  of  gas  and  air  are  increased  or 
diminished  simultaneously. — H.  B. 

Incandescent  Gas  Lamps,     W.  Schaefer,  Hamburg. 
Eug.  Pat.  1774,  Jan.  22,  1902. 

A  METHOD  of  increasing  the  luminosity  with  the  ordinary 
gas  pressure.  A  n-amber  of  burners,  carrying  incandescence 
mantles,  and  being  separately  adjustable  as  regards  their 
supply  of  gas  and  .air,  are  enclosed  in  a  single  chimney  of 
suitable  form.— H.  B. 

Electrodes  for  Arc  Lamps.  Gebr.  Siemens  and  Co.  A.G., 
and  H.  Viertel,  Charlottenburg.  Eng.  Pat.  1 136,  Jan.  15, 
1902. 

In  electrodes  having  cores  of  volatilisable  metallic  salts, 
&c.,  the  cores  are  arranged  in  such  position  and  of  such 
cross-section  that  the  material  at  the  points  of  the  electrodes 
is  situated  entirely  at  the  spot  of  highest  temperature,  at 
which  the  current  emerges.  For  example,  in  electrodes 
for  use  one  above  the  other,  the  core  is  provided  in  the 
centre  of  the  carbons,  and  if  the  carbons  are  to  be 
inclined  towards  each  other,  or  used  side  by  side,  the  core 
is  arranged  somewhat  aside  from  the  centre.  By  this 
means  all  the  added  material  is  volatilised  as  the  carbon  is 
consumed,  and  no  slag  is  formed. — H.  B. 


Arc  Lamps,  and  Electrodes  therefor.  La  8ociete  G.  et 
P.  de  Jlestral,  Paris.  Eng.  Pat.  5104,  Feb.  28,  190?. 
(Under  Internat.  Conv.,  .Sept.  4,  1901.) 

In  lamps  having  electrodes  containing  metallic  salts,  the 
negative  carbon  is  to  be  placed  above  the  positive.  A 
dome  or  cap  of  refractory  material  is  arranged  above  the 
arc,  for  concentrating  the  heat  and  light  of  the  latter.  The 
dome  may  consist  of  a  carbon  block,  serving  as  the  negative 
electrode,  and  having  a  coating  of  reflecting  substauces. 
A  chamber  for  condensing  the  vaporised  salt  surroun<ls  the 
dome,  and  an  inverted  glass  shade  protects  the  arc  from 
air  currents.  The  arc  is  steadied  by  electro-magnetic 
devices.  When  alternating  currents  are  used,  the  electrodes 
are  placed  side  by  side,  points  uppermost,  and  are  actuated 
by  mechanism  for  keeping  the  arc  in  the  same  position 
under  the  dome. — H.  B. 

United  States  Patents. 

Furnace.     G.  S.  Gallagher,  New  York.    U.S.  Pat.  697,833, 
April  15,  1902. 

See  Eng.  Pat.  15,811,  1901  ;  this  Journal,  1901,  1099. 

— K.S. 
Furnace  ;  Fine-Fuel  • — — .      W.    H.  Fenner,   Chicago,  HI, 
U.S.  Pat.  698,190,  April  22,  1902. 

The  fine  fuel  is  supplied  from  a  hopper  through  a  series  of 
pipes  to  the  furnace,  each  pipe  having  a  feed-chamber  and 
an  adjustable  valve  for  cutting  off  or  admitting  the  fuel. 
A  slide-valve  simultaneously  controls  the  ports  leading  from 
the  hopper  to  the  feed-chambers.  There  is  also  an  air- 
chest,  from  which  a  number  of  pipes,  corresponding  in 
number  to  the  fuel  pipes,  lead  air  to  the  furnace.  A  series 
of  valves  controls  the  discharge  of  the  air  from  the  chest 
There  is  valve-connection  between  the  air-valves  and  tht 
fuel-valves.  The  air  and  fuel  are  intermingled  in  a  chambei 
leading  to  the  furnace. — R.  S. 

Fine  -  Fuel    Comliustion.      W.    H.   Fenner,    Chicago,   III. 
U.S.  Pat.  698,191,  April  22,  1902. 

Fine  fuel  and  liquid  fuel  are  fed,  in  certain  definite  pro 
portions,  into  a  closed  combustion  chamber  by  means  o 
rapidly -succeeding  interrupted  blasts. — R.  .S. 

Furnace  for  Burning  Fine  Fuel.     K.  Herzberg,  Stettin 

Germany.  U.S.  Pat.  700,198,  May  20,  1902. 
Pulverised  fuel  is  fed  from  a  hopper  to  a  combnstioi 
chamber  below.  Pipes  for  the  circulation  of  water  surroun' 
the  interior  of  the  combustion  chamber,  and  cross  it  back 
wards  and  forwards  at  all  levels.  A  contracted  chambe 
containing  a  grate  is  placed  below  the  combustion  chambei 

— K.S. 

Fur?iace,     W.  W.  Peasley,  Iowa.     U.S.  Pat.  700,230, 
May  20,  1902. 

TnE  furnace  is  divided  by  an  arch  iuto  two  chambers, 
lower  fire  chamber  and  an  upper  coking  chamber.  Th 
front  wall  is  provided  with  filling  and  discharge  opening 
The  side  walls  of  the  fire  chamber  are  extended  forwards 
and  support  a  grate  inclining  downwards  and  inward 
Flues  are  provided  in  each  side  wall  of  the  furnace,  ao 
communicate  with  each  chamber.  One  damper  is  arrange 
in  each  flue  between  the  chambers,  and  another  one  at  tl 
top,  cutting  off  communication,  when  desired,  with  tl 
external  air. — B.  S. 

Electric   Furnaces ;   Terminal  for  .     E.   G.  .-Vcheso 

Buffalo.     U.S.  Pat.  701,986,  June  10,  1902. 

The  electrode  is  formed  of  graphitic  carbon,  and  Tariof 
means  are  described  tor  joining  it  with  a  connector  in  tt 
shape  of  a  plate  provided  with  a  flange,  which  also  forn, 
the  side  and  bottom  walls  of  a  cooling  tank,  the  front  »t 
consisting  of  a  plate  united  to  the  flange. — G.  H.  R. 

Burner  for  Crude  Oil.  T.  E.  Lewis,  A.  J.  Ray,  and  ? 
B.  Wesson,  Texas,  U.S.A.  U.S.  Pat.  701,902,  June  1 
1902. 

Crude  oil  burners  for  locomotives,  &c.,  are  here  ddsoribei 

—K.S. 
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Oil-Burner.     A.  Johnscn,  San  Francisco.     U.S.  Pat. 
702,OOS,  June  10,  1902. 

lECTOR  barners  for  furnaces,  &c.,  are  formed  of  two 
lies,  one  inside  the  other,  the  outer  one  for  air  only,  the 
ler  for  air  an'l  oil.  The  oil  is  delivered  vertically  on  to 
inclined  distributing^  plate  concaved  in  the  direction  of 
length,  and  provide!  with  an  upturned  notched  lower 
ire.— B.  8. 

)//-]  Gas  Gcncralinj  and  Burninii  Furnace.  C.  M. 
Gearinsj,  Brownwood,  Texas,  Assignor  of  three-fourths 
to  C.  W.  Drown,  A.  Grivot,  and  A.  C.  Landry,  Xew 
irleans,  Louisiana.     U.S.  Pat.  703,418,  June  17.  1902. 

I  fire-box  of  the  furnace,  which  is  closed  and  built  in 
<nnry,  has  a  bottom  of  refractor}-  material,  and  a  recess 
I'liiliiiff  entirely  round  the  fire-box.  An  air-pipe. 
Kited  within  the  recess  and  encirclinfx  the  fire-box,  is 
i\i'led  with  perforations,  whereby  air  is  injected  towards 
centre  of  the  lalter,  A  portion  of  the  air-pipe  is 
med  into  a  nozzle, into  which  an  oil-supply  pipe  extends, 
I  the  oil  is  projected  through  the  nozzle  into  the  fire-box. 

— H.  B. 

drocarbon  Vapour  Burner.  L.  G.  Heist,  Philadelphia 
Issignor  of  one-half  to  C.  J.  Wilson,  New  York.  U.S. 
'at.  702,553,  June  17,  1902. 

'ig  burner  comprises  a  tubular  base,  burner  heads  mounted 
t  reon,  a  vaporising  chHmber  situated  above  the  burner 
ids,  a  tr.ip  chamber  communicating  with  the  vaporising 
I  mber  for  removing  impurities  from  the  vapour,  a  vertical 
!.  connecting  the  tubular  base  with  the  vaporising 
iiiber,  vapour  and  oil  passages  in  the  stem,  and  needle- 
t./es  adapted  to  control  simult.'ineously  the  supply  of 
vour  from  the  trap  chamber  and  the  supplies  to  the 
1  ler  heads. — H.  B. 

i  Irocarbon  Burner  ;  Retort .     A.   D.  Duncan,  Gal- 

estOD,  and  W.  H.  Wafer,    Chicago.     U.S.  Pat.  702,638, 
one  17,  1902. 

Y^iN  a  casing  attached  to  the  fire-box  of  a  furnace  is 
K  nged  a  spherical  retort  or  chamber  of  fireclay,  or  the 
li ,  having  a  discharge-opening  communicating  with  the 
6,  box  and  another  opening  in  its  lower  portion.  A 
v.ical  tube,  supplied  with  steam  or  .air  under  pressure, 
e  nds  up  through  the  latter  opening  into  the  retort.  An 
o'upplypipe  passes  centrally  up  the  tube  into  the  retort ; 
ii^is  spiral  ribs  on  its  outer  surface,  to  imp.art  a  whirling 
D'  on  to  the  air  or  steam  supply,  and  carries  at  its  upper 
eia  valve  having  curved  corrugations  on  its  under  side 
a'lted  to  impart  to  the  oil  a  whirling  motion  in  the  direc- 
ti,  opposite  to  that  of  the  air-  or  steam  supply.  The 
piial  combustion  which  ensues  within  the  retort  after 
tl  preliminary  heating  of  the  apparatus,  maintains  the 
T  irisation  of  the  oil.— H.  B. 

:as  Setort   \_Vertical'\.     C.  W.  Isbell,  New  York. 
U.S.  Pat.  699,870,  May  13,  1902. 

T  gas  retort  is  an  upright  one,  and  is  heated  by  an 
e:''nal  furnace.  It  is  provided  with  vertical  grooves  or 
cl  nels  on  its  inner  surfaces,  and  with  a  grate  for  sup- 
pi  ng  the  fuel.  Below  the  grate  is  a  chamber  for  air  and 
«tD,and  a  valve  regulating  communication  between  the 
d  iber  and  the  retort.— R.  S. 

'  from   Gas;     Apparatus   for    Extracting    .     P. 

intinga,     Fort    Wayne,    Indiana.     U..S.  Pat.  699,503, 
ay  6,  1902. 

T  apparatus  is  for  extracting  tar  from  illuminating  gas. 
n  erous  small  streams  of  gas  are  caused  to  impinge  against 
in  ct  surfaces  with  the  result  that  the  tarry  globules  are 
ft'iredand  the  gas  thev  contain  liberated,  whilst  the  tar 
IS  ested.— C.  S. 

rbide  Cartridges.     E.  JI.  Rosenbluth,  Pa.,  U.S.A. 
U.S.  Pat.  702,594,  June  17,  1902. 
«|IAL  claim  is  made  for  a  cartridge  for  holding  calcium 
Jfl^e  (see  U.S.  Pat.  693,069;    this  Journal,  1902,  606). 
^1  .in  modifications  in  detail  are  given.— F.  H.  L. 


Acetylene  Gas  Generator.     A.  Davis,  ChicaffO. 
U.S.  Pat  701,852,  June  10,  1902. 

AtTOMATic  water-to-earbide  drip  generator,  in  which  the 
carbide  is  decomposed  in  a  perforated  horizontal  cylinder 
placed  inside  a  water-jacket,  the  lower  part  of  which  forma 
a  trough  containing  a  conveyor  to  remove  the  lime  shaken 
off  the  carbide  lumps  as  the  main  cylinder  revolves. 
Mechanism  of  the  usual  type,  .actuated  by  the  holder  bell, 
rotates  the  cylinder,  admits  water  to  the  jacket,  and  also 
to  a  fixed  spriiying  pipe  extended  horizontally  inside  the 
carbide  cage.  .Siid  cage  is  periodically  replenished  with 
carbide  from  a  hopper  extending  slopingly  upwards 
through  the  j.acket.  The  inventor  lays  special  stress  on 
having  a  large  excess  of  carbide  present  during  decom- 
position, so  as  to  generate  dry  gas ;  on  cooling  the  solid 
thoroughly ;  and  on  removing  the  waste  lime  immediately 
it  is  formed. — F.  H.  L. 

Acetylene  Gas ;  Method  of  Purifying .     J,  A.  Burgess, 

Bradford,  Canada.  U.S.  Pat.  701,995,  June  10,  1902. 
Aftek  issuing  from  a  condenser,  the  acetylene  is  led 
through  one  or  more  vessels  charged  with  charcoal 
impregnated  with  ferrous  sulphate,  next  through  one  or 
more  chambers  containing  calcium  carbide,  then  through 
one  loaded  with  "  lava  "  or  similar  porous  material,  next 
into  the  holder,  and  finally  through  one  more  ferrous 
sulphate  purifier  and  one  carbide  drier.  The  charcoal  is 
prepared  by  soaking  it  in  a  solution  of  the  salt,  connecting 
the  pieces  to  the  negative  electrode  of  an  elsctric  circuit, 
a  plate  of  metal  being  attached  to  the  positive  electrode, 
and  passing  a  current  until  a  thin  layer  is  obtained.  Other 
soluble  salts  of  iron  may  be  employed,  or  salts  of  other 
metals,  such  as  copper  or  zinc,  but  ferrous  sulphate  is  to 
be  preferred.  It  is  claimed  that  the  lava  removes  vesicles 
of  oily  hydrocarbons. — F.  H.  L. 

Acetylene  Gas  Apparatus.     A.  W.  Edwards,  Sacramento, 

CaL,  U.S  A.  U.S.  Pat.  702,092,  June  10,  1902. 
A  MECHANICALLY-FED  carbidc-to-water  generator  of  the 
hopper  type,  taking  granulated  carbide.  The  holder  bell 
is  directly  coupled  through  a  chain  to  a  horizontal  lever 
of  the  second  class,  so  that  when  the  bell  falls  it  depresses 
a  mushroom  valve  and  admits  carbide  to  the  water  of  the 
decomposing  vessel.  Below  the  mouth  of  the  hopper 
proper,  an  upright  cone  is  fixed,  and  this  is  claimed  to 
direct  any  condensed  moisture  away  from  the  valve  and 
Us  seat,  thus  minimibing  corrosion.  The  pipe  for  ad- 
mitting water  enters  the  bottom  of  the  decomposing 
chamber,  -^vhich  has  the  usual  conical  form.  Said  pipe 
extends  horizontally  across  the  cylinder,  and  has  a  central 
downwardly  projecting  piece,  all  perforated  with  holes  ;  by 
this  arrangement  the  entering  water  stirs  up  the  deposited 
lime,  and  prevents  the  sludge  aperture  from  becoming 
choked.  The  upper  part  of  the  decomposing  vessel,  with 
the  hopper,  is  detachable,  having  a  water  seal ;  and  the  rod 
of  the  feed  valve  also  is  water-jacketed  to  stop  egress  of 
gas.-F.  H.  L. 

Acetylene  Gas  Generator.     D.  H.  Treichler,  Niagara  Falls. 
U.S.  Pat.  702,604,  June  17,  1902. 

See  Eug.  Pat.  14,763,  1901  ;  this  Journal,  1902,  907. 

— F.  H.  L. 

Acetglene  Gas  Generator.  J.  D.  Buckley  and  E.  D. 
Phinuey,  Brunswick,  Maine.  U.S.  Pat.  702,772,  June  17, 
1902. 

A  mechanically  -  fed  carbide  -  to  -  Wiiter  generator  of  the 
hopper  t3'pe,  in  which  the  parts  are  interlocked.  The  car- 
bide store  has  its  lid  fastened  in  position  by  means  of  a 
stirrup,  and  when  this  if  swung  on  one  side  lor  recharging, 
it  opens  a  communication  between  the  hopper  and  the  vent 
pipe  (to  remove  any  gas  accumulated  in  the  said  hopper), 
and  also  disconnects  the  mechanism  which  opens  the  feed 
valve  at  the  base  of  the  hopper.  The  apparatus  is  fed  with 
water  from  an  outside  funnel  provided  with  a  stopcock,  an(?. 
when  the  lever  of  the  latter  is  moved,  it  opens  a  communi 
cation  between  the  decomposing  chamber  and  the  vent  pipe, 
and  also  frees  the  lever  of  the  sludge  cock,  which  is  usually 
locked.— F.  H.  L. 
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Incandescent    Mantles;    Process   of  Manvfactnrin;;  . 

G.  liublmaun,  Berlin.     U.S.  Pat.  698,102,  April  22,  1902. 

See  Eiiff.  I'at.  12,413  of  1901  ;  this  Journal,  1902,  763. 

— H.  B. 

Burner  ;  llncandescent']  Gas .   II.  Eldridge,  Memphis. 

U.S.  Pat.  697,461,  April  1.5,  1902. 

Upon  a  gas  nipple  is  screwed  an  iipwanlly-converginf; 
conical  Bunsen  tube,  expanding  abruptly  at  its  upper  end 
into  an  enlarged  chamber.  The  upper  end  of  the  hitter  is 
contracted  abruptly  to  form  an  upwardly-converging  conical 
nozzle,  over  which  a  mantle  is  suspended. — H.  B. 

Burnt r ;  Incandescent  Gns .  J.  W.  Blakey,  Brtidford, 

Assignor  of  two-thirds   to  W.    G.  .Stansfield,  Bradford. 
U.S.  Pat.  698,432,  April  29,  1902. 

See  Eng.  Pat.  5022  of  1901  ;  this  Journal,  1902,  333. 

— H.  B. 

Biirner     [Incandescent  I,(iiii;i~\  ;  Ilyrlrocarhon  .     A. 

ileude.  New  York,  Assignor  to  the  Pan-American  Light 
Company,  New  Jersey.     U.S.  Pal.  702,449,  June  17,  1902. 

THKvapririser,  which  is  situated  above  the  burners,  consists 
of  three  horizontal,  parallel  tubes  so  connected  as  to  form  a 
zigzag  passage  for  the  oil,  whereby  the  latter  is  lieated 
gradually  to  vaporisation.  A  trough  containing  a  volatile 
liquid  is  adapted  to  be  pushed  through  a  tubular  guide 
beneath  the  vaporiser,  for  the  preliminary  heatine  of  the 
latter ;  or,  when  a  gas  supply  is  available,  a  horizontal  tube 
having  gas  jets  on  its  under  side,  is  arranged  above  the 
vaporiser. — H.  B. 

Burner  ;  Incandescent  Gas .     (J.  W.  T.aylor,  Sious 

City,  Iowa.     U.S.  Pat.  702,830,  June  17,  1902. 

The  sides  of  the  burner  top  are  corrugated  and  surrounded 
by  a  cap,  so  as  to  form  passages  for  an  air  supply  to  the 
interior  of  the  mantle.  A  gas-regulating  plate  is  mounted 
in  the  burner  tube,  and  is  adapted  to  be  engaged  by  a 
rotatable  hood  which  surrounds  the  air-inlets  at  the  base  of 
the  tube. — H.  B. 

Xanip  ;  [Incandescence']  Hydrocarbon .    J.  G.  Branch, 

St.  Louis.     U.S.  Pat.  703,231,  June  24,  1902. 

■Oil.  is  supplied  to  a  horizontal  vaporiser  and  a  vertical 
pipe,  both  within  the  heat  zone  of  the  burner,  the  pipe 
leading  down  to  a  vapour  jet  surrounded  by  an  annular  cup. 
Above  the  jet  a  double-wallud  burner-tube  is  attached  to  the 
vertical  pipe,  and  tht-  \apour  from  the  latter  is  caused  to 
circulate  through  the  annular  space  between  the  walls  of  the 
tube  before  reaching  the  jet. — H.  B. 

Electrode  for  Arc  Lamps.     R.  Hopfelt,  Berlin.     U.S.  Fat. 
700,495,  May  20,  1902. 

The  electrodes  are  formed  of  a  carbide  {e.g.,  calcium  carbide) 
having  a  protecting  envelope  which  is  impervious  to  water. 
The  envelope  may  be  formed  of  a  metal,  such  as  aluminium. 
The  statement  is  made  that  "  are-light  electrodes  made  of 
carbides  decomposable  by  water,  give  a  much  more  powerful 
arc  than  ordinary  carbon  electrodes  do." — H.  S. 

Electrode  for  Arc  Lamps.     R.  Hopfelt,  Barlin. 
U.S.  Pat.  700,649,  May  20,  1902. 

The  electrode  is  formed  of  a  mixture  of  a  carbide  and 
powdered  carbon,  ■within  which  is  embedded  a  metallic 
wire.  The  whole  is  coated  with  a  substai.ce  impervious  to 
water. — K.  S. 

Gloieer  for  F yro-electric  Lamps,  and  Process  of  making 
same.  C.  P.  Steinmetz,  Schenectady.  U.S.  Pat.  701,959, 
June  10,  1902. 

See  Eng.  Pat.  26,1:53  of  1901  ;  this  Journal,  1902,  462. 

— H.  B. 

l^amp  ;  Electric  Arc .   H.  Bremer,  Neheim,  Germany. 

U.S.  Pat.  697,439,  April  15,  1902. 

Twti  downwardly-pointed,  parallel  or  converging  carbons, 
containing  a,  high  percentage  of  metallic  salts,  are  enclosed 
within  a  chamber,  or  a  reflecting  plate  is  arranged  above  the 


points  of  the  electrodes,  in  order  to  conserve  the  heat  o 
the  arc  and  to  minimise  the  renewal  of  the  atmosphere  c 
the  arc.  To  increase  the  area  of  the  luminous  arc,  a 
electro- magnet,  energised  by  the  current  of  the  lamp,  i 
arranged  beneath  the  points  of  the  carbons. — H.  B. 

Lamp  ;  Electric  [Enclosed-']  Arc .     .T.  Auerbach  an 

F.  Gubing,  New  York,  Assignors  to  the  Stanley  Electri 
Manufacturing  Company,  New  Jersev.  U.S.  Pat.  698,3St 
April  22,  1902. 

The  arc  is  enclosed  in  a  practically  air-tight  globe  provide 
with  tubes  or  other  elongated,  unrestricted  passages  leadin 
to  the  atmosphere,  the  passages  being  of  such  diameter  an 
length  as  to  permit  the  free  outflow  of  gases  from  the  glol 
and  prevent  the  ingress  of  air — H.  B. 

Lamp;  Electric-Tube .    D.  McF.  Moore, Newark, N.. 

U.S.  Pat.  702,319,  June  10,  1902. 

A  LAMP,  in  which  the  Hght  is  emitted  from  a  column  < 
rarefied  gas,  contained  in  a  long  translucent  tube,  throuc 
which  an  electric  current  is  passed.  The  tube  is  proTide 
throughout  its  length  with  a  backing  or  layer  of  not 
conducting,  reflecting  .substance  extending  only  partiall 
round  the  tube.  The  conducting  caps  or  terminals,  applic 
to  the  exterior  of  the  tube  at  each  end,  also  extend  on' 
partially  round  the  tube,  or  a  small  portion  may  eneirc 
the  tube  completely.  Thus  the  whole  length  of  the  tul 
is  available  for  light-emission. — H.  B. 

III.-DESTEUCTIYE  DISTILLATION. 
TAR  PRODUCTS.  PETROLEUM. 

Naphthofurfurane  in    Coal    Tar.     Hoes.      Zeits.   ftffeni 
Chem.,  8,  151—152.    Chem.  Centr.,  1902,  1,  [25],  135 

The  author  has  detected  compounds  of  benzene  and  nap 
thalene  with  furfurane  in  coal  tar.  From  the  fintctii 
boiling  at  282° — 292^  C,  after  separating  the  phenols  ai 
bases,  he  isolated,  by  repeated  fractional  distillation  and  I 
crystallisation  of  the  picric  acid  compounds,  the  a-napbth 
furfurane,  an  oily  liquid,  sp.  gr.  at  15°  C,  1'1502,  b.  | 
282° — 284°  C. ;  and  the  /3-naphthofurfurane,  glisteninf;  wh] 
needles,  m.  pt.  60'— 61°,  b.  pt.  284° — 286°  C.  It  is  pt 
bable  that  furfurane,  which  up  to  the  present  has  only  b& 
found  in  wood  oil,  is  also  present  in  coal-tar  napbll 
although  only  in  minute  quantities. — A.  S. 

Petroleum  from  Grosny  ;   Characteristics  and  Comtilvet 

of .     K.  Charitschkow.    Westn.  schirow.  weschtsc 

1902,  3,  133.     Chem.-Zeit.,  1902,  26,  [50],  Rep.,  17S.. 

Grosny  crude  petroleum  is  distinguished  from  that  of  Ba 
by  its  higher  specific  gravity  and  by  containing  a  (greater  pi 
portion  of  low-boiling  constituents  (benzine).  Thereisa 
considerable  difference  in  the  characters  of  differe 
specimens  of  Grosnj'  petroleum.  Thus,  samples  from  i 
north-west  are  characterised  by  a  lower  specific  gnn 
corresponding  with  their  greater  proportion  of  hcniine  at 
kerosine,  and  also  by  a  lower  specific  gravity  of  th|' 
residue.  The  viscosity  of  the  latter  is  also  smaller,  a 
approximates  to  that  of  Baku  residues. 

The  following  constituents  have  beeu  isolated  by  t 
author  from  Grosny  petroleum  :— Benzine  (sp.  gr..  0" 
— 0"715),  4  to  5  per  cent.  ;  kerosine  (sp.  gr.,  O'Sl — 0"82 
19  to  20  per  cent. ;  and  residue  (sp.  gr.,  0-93 — 0-946). 
to  67  per  cent.  The  fraction  between  the  benzine  u 
kerosine  (ligroin)  amounted  to  10 — 12  per  cent.  Inpr^ 
tice  hardly  more  than  10  per  cent,  of  kerosine  is  obtaio< 
since  the  residue  is  the  most  valuable  product. 

Petroleum  of  sp.  gr.  0  ■  906  was  found  to  have  the  follow  ; 
elementary  composition  : — Carbon,  86 '41  ;  hydrogen.  13  ; 
nitrogen,  0' 07  ;  sulphur,  0-1;  oxygen  (by  difference),  0;; 
and  ash,  0-12— 0-30  per  cent.  The  fractions  of  low t 
boiling  point  (13°— 20°  C.)  yielded  further  fractions  boili 
at  14°— 17^  C.  and  17°— 20°  C,  and  consisting  of  mixtut 
of  butane  and  pentane.  The  fractions  boiling  at  28'— 32^ 
and  32° — 36°  C.  were  judged  to  consist  of  normal  pentane.  I  ■ 
fraction  boiling  at  68 — 71°  C.  consisted  of  normal  hexaui'. 
80°  C.  the  specific  gravity  rose  rapidly.  The  fraction  boil : 
at  84° — 93°  C.  yielded  a  hydrocarbon  with  specific  gra*'' 
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•71S,  and  having  a  composition  approximating  to  that  of 
ieptane.  Toluene,  xvlene,  and  octane  wore  identified  in  the 
-actions  boiling  at  97=— 99°  0.  and  above.  Sulphur  coni- 
'ounds  were  present  in  large  proportion  in  the  lower  frac- 

ons,  so  that  the  crude  benzine  had  an  unpleasant  odour. 

be  lisroin  had  the  follow  ing  elementary  composition  :— 
'arbon,  89-8:;    hydrogen,  14-73  ;    and  oxygen,  ()-41  per 

jnt. ;   whilst   the   composition    of  the   residue  of  specific 

ravity  11-942  was  as  follows  :— Carbon,  85-63  ;    hydrogen, 

2-47";  nitrogen,  007  ;    sulphur,  0-04  ;    and  oxygen,  2 -75 

er  cent. — C.  A.  il. 

United  States  Patent. 

Ustilling  Apparatus  [Wood  Distilling^.  J.  S.  Boake, 
Hrooklvn,  N.Y.    (assigned  to  \V.  K.   Hale    and  C.    W. 

,  Kuerst'-iner).     U.8.  Pat.  700,373,  May  20,  1902. 

;;  connection  with  stills  for  the  distillation  of  wood,  ancl 
pecially  in  connection  with  means  for  introducing  alkali 
r  the  purpose  of  f.acilitating  the  removal  of  phenols,  &c., 

i.rried  over  with  the  turpentine  vapour,  the  inventor  claims 
e  combination  of  a  C(mdenser-coil,  a  pipe  leading  from  a 
tort,  an  elbow  connecting  this  pipe  with  the  coil,  a  boss  on 
e  elbow,  fitted   with  a  detachable  tapered  casing,  a  jet 

!)zzle  extending  into  said  casing,  and  connected  with  a 
urce  of  steam  supply,  a  pipe  connecting  this  casing  with 
1  elevated  tank,  and  another  pipe  connected  with  the  casing 

id  with  an  oi)eu  funnel. — C.  S. 

! 

'      IV.-COLOURING  MATTERS  AND 
DTESTUFFS. 


romatic  Nitro  Compounds  ;  Reduction   of  ,  hy    Tin 

and  Hydrochloric  Acid.     J.  Pinnow.     J.  prakt.  Chem.,    j 
1902,  65,  [12],  579— 585. 

'|IE  reduction   of  aromatic  nitro  compounds   by  means  of    I 
J  and  hydrochloric  acid  is  accelerated   b}-  the  presence  of    [ 
'iphite  (J.  prakt.  Chem.,  63,  3.';2).     The  graphite  plays 
■;  same  part   as   the  platinum  touching  the  zinc  in   the 
lalution  of  hydrogen  under  the  action  of  dilute  sulphuric 
Id.    In  parallel  experiments  on  the  reduction  of  m-nitro- 
nethyl-;)-toluidine  by  means  of  powdered  tin  and  hydro- 
loric'acid,  the  temperature  .at  the  commencement  of  the 
'iction   rose    more    rapidly   when    graphite   was    added, 
ider  these  conditions  a  temperature   of  at  least  50°  C.  is 
i;essary  to  produce  dimethylbenzimidazole,  which,  however, 
Dtoduced  in  large  quantity  when  the  reduction  takes  place 
a  short-circuited   cell,  with  tin  and  carbon  poles,  at  a 
Qperatnre  not  exceeding  '2if  C. 

A  cell  consisting  of  tin  in  hydrochloric  acid,  and  platinum 
jl  in  a  solution  of  nitrodimethyltoluidine  in  hydrochloric 
d,  gave  a  current  equivalent  to  34-8  per  cent,  of  the  tin 
■iisumed ;  63  per  cent,  of  the  products  of  the  reduction 
(isisted  of  dimethylbenzimidazole,  which  results  from  the 
;;rmediate  formation  of  the  nitroso  compound  and  its 
brnal  condensation.  With  a  similar  cell  containing  a 
Ibon  plate  in  place  of  the  platinum,  the  current  was 
•jiivalent  to  81 -6  per  cent,  of  the  tin  consumed,  and 
yield  of  dimethylimidazole  amounted  to  3'J  per  cent. 
the  isolated  products.  The  reduction  is  thus  more 
«, rgetic  .and  more  complete  with  a  carbon  than  with  a 
jtinum  pole.  In  view  of  the  absence  of  dimethylimidazole 
J  the  reduction  by  tin,  graphite,  and  hydrochloric  acid, 
■h  evident  that  the  nitroso  compound  is  not  an  essential 
'ijirmediate  product.     The  above  experiment  with  a  carbon 

Jte  was  repeated,  interposing  a  gradually  -  decreased 
..stance;  the  velocity  of  the  reduction  was  thus  dimi- 
■ijied,  whilst  the  velocity  of  transformation  of  the  nitroso 
•'ipound  would  remain  unaltered.  The  proportion  of 
'  ethjlbenzimidazole  was  not  increased  ;  hence  its  forma- 
1 1  in  the  cell,  and  non-production  in  reducing  under 
•  lUary  conditions,  cannot  be  due  to  different  r.atios  between 
I  velocities  of  reduction  aud  condensation. — A.  C.  W. 


] 


-  I    Compounds    of   Acelylacelone.     C.    Biilow    and    K. 
Schlotterbeck.     Ber.,  1902,  35,  [12],  2187—2191. 

•v.  0-,  m-,  and  p-nitrodiazobenzenes  combine   in   presence 
''■ydrochloric  acid  with  acetylacetone,  but  the   resulting 


products  cannot  be  acetylated  even  bj-  employing  the  method 
by  which  anihne-azo-acetylacetone  is  couverled  into  the 
symmetrical  a-acetylphenylhydrazone  of  the  diacetylketone. 
It  appears  therefore  that  diazobenzene,  in  contradistinction 
to  its  nitro  derivatives,  does  not  combine  to  any  appreciable 
extent  with  acetylacetone  in  presence  of  hydrochloric  acid, 
and  that  the  diazonium  solutions  of  the  nitranilines  react 
more  readily,  whilst  the  resulting  products  possess  a  greater 
stability. 

Aniline-azo-acetylacetone  is  readily  prepared  by  allowing 
a  mixture  of  diazobenzene  chloride  and  acetylacetone  to 
stand  in  a  sodium  acetate  solution  for  24  hours.  The 
product  which  separates,  crystallises  from  hot  water  in 
long  yellow  needles  melting  at  90°  C.  It  dissolves  in  dilute 
soiia  iyc  and  in,concentrated  sulphuric  acid  with  an  intense 
yellow  colour,  and  is  precipitated  unchanged  from  the 
former  by  carbon  dioxide.  When  boiled  for  some  time 
with  dilute  soda  lye,  it  decomposes  into  aniline  and  a  pro- 
duct, Ci^HijOj,  which  crystallises  from  alcohol  in  white 
needles  melting  at  186°  C.  On  cohobating  equimolecular 
proportions  of  phenylhydrazine  and  aniline-azo-acetylacetone 
in  acetic  acid  solution  for  half  an  hour,  l-phenyl-3.5-di- 
methyl-4-auiliue-azopyrazole,  melting  at  62°  C,  is  obtained. 

For  the  preparation  of  p-nitraniliue-azo-acetylacetone, 
p-nitro-isodiazobenzene  sodium  is  combined  with  acetyl- 
acetone in  presence  of  sodium  carbonate  or  of  hydro- 
chloric acid.  The  condensation  product  crystallises  from 
glacial  acetic  acid  in  shining  brownish-yellow  needles  melt- 
ing at  222°  C.  The  o-compound  melts  at  180°  C,  and 
crystaUises  in  yellowish-red  needles,  whilst  the  ;«. derivative 
forms  orange-yellow  plates  melting  at  140°  C.  All  these 
compounds,  on  suitable  treatment,  yield  the  corresponding 
pyrazoles  and  isoxazoles. — T.  A.  L. 

i    Chloro-m-diaminohenzene  and  Triaminobcmene  Carboxylic 
I       Acids.     V.    Cohn.      Zeits.    f.    Farbon-   u.  Textil-Chem., 
1902,  1,  [8],  205—206. 
ClUoro-m-phenylenediamine  carboxylic  acid — 

COOH  :  01  :  NHj  :  NH,  =  1:2:3:5, 

the  carboxylic  acid  of  the  developer  "  Xerogen  I),"  is  pre- 
pared by  reducing  the  correspondinir  dinitro  compound  with 
stannous  chloride  aud  hy<lrochloric  acid.  The  hydrochloride 
crystallises  in  pale  yellow  needles  ;  it  is  very  soluble  in 
water.  The  sulphate  crystallises  from  dilute  alcohol  with 
IHjO,  which  it  loses  .it  115°  C.  The  platinichloride  is 
readily  soluble.  The  diacetyl  compound  forms  colourless 
or  brown  cr«tals,  m.  pt.  288°— 289°  C. 

Triamindbenzoic  acid  [COOH  :  NHj  :  NHo  :  NH2  = 
1  :  2  :  3  :  5],  is  formed  on  reducing  dinitro -anthranilic  acid 
[CtJOH  :  XHj  :  NOo  :  W(X  =  1:2:3:5]  with  tin  anil 
hydrochloric  acid,  separating  on  adding  sodium  acetate  to 
the  solution  of  the  easily  soluble  hydrochloride.  The 
sulphate  is  precipitated  on  adding  sodium  sulphate  to  the 
crude  solution  of  the  hydrochloride  obtained  by  reducing 
the  dinitro  compound  as  described ;  it  is  nearly  insoluble  in 
water.  The  acid  quickly  turns  red  when  it  is  exposed  in 
solution  to  the  .air,  and  an  amorphous  brown  precipitate 
sejiarates ;  this  is  immediately  formed  on  adding  ferric 
chloride.  The  acid  is  identical  with  that  described  by 
Griess  as  2.3.5 -triaminobenzoic  acid,  and  obtained,  along 
with  sulphanilic  acid,  by  the  reduction  of />-salphobenzene- 
azo-2.4-diaminobenzoic  acid. — E.  B. 

Mordant  Dyesluffs  of  the  Benzaldehyde  Green  and  the 
Mosamine  Groups.  C.  Liebermann.  Ber.,  1902,  35, 
[12],  2301-2303. 

With  a  view  of  conferring  mordant  dyeing  properties  on 
the  members  of  certain  important  groups  of  dyestuffs,  the 
author  has,  in  the  Benzaldehyde  Green  series,  replaced 
benzaidehyde  by  protocatechuic-aldehyde,  which  contains 
two  o-hydroxyls.  By  condensing  this  aldehyde  with  dimethyl- 
aniline,  a  leuco  dyestuff  is  obtained  which  is  converted  on 
oxidation  into  a  violet-blue  dyestuff,  giving  violet  to  blue  on 
alumina-  and  blackish-violet  shades  on  iron-mordanted 
cotton.  The  product  will  also  dye  un:uordanted  wool  and 
silk  bluish-violet  shades.  Similarly,  protocatechuic  aldehyde 
condensed  with  m  -  dimethylammophenol  —  benzaldehyde, 
under  similar  conditions,  giving  Rosamine  (phenylpyronine) 
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— ogives  a  product  which  dyes  alumina  violet-red  and  iron 
oxide  greyish-violet.  These  compounds  arc  most  probably 
Dihydroxybenzaldehyde  Green  and  Dihydroxyrosamine. 
The  change  from  green  to  blue  presented  by  these  dyestuffs 
is  not  a  new  observation.  Hydroxybenzaldehyde  Greens 
are  known  technically  which  show  the  same  change,  and  a 
Glacier  IJlue  has  been  prepared  from  dichlorobenzaldehyde 
and  dimothylauiline  (Ger.  Pat.  71,370.  Eng.  Pats.  9j7  and 
22,741  of  1893;  this  Journal,  1894,  31  and  1055).  The 
Patent  Blues  are  Hydroxymalachite  Greens,  which  do  not 
dye  the  ordinary  mordants,  although  their  sulphonic  salts 
dye  some  of  Scheurer's  mordants  (this  Journal,  1902,  76S) 
bloe.  Blue  mordant  dyestuffs  belonging  to  the  benzal- 
dehyde  series  have  also  been  prepared  by  condensing 
tetramethyldiaminobenzopbenone  with  pyrogallol  and  di- 
hydroxynaphthalene  (Eng.  Pat.  468S  of  1891  ;  this  Journal, 
1892,  236).— T.  A.  L. 

Thiopyronine  [Sulphur  Di/estuffs^ ■  J-  Biehringer  rind 
W.  Topalofl.  J.  prakt.  Chom.,  1902,65,  [H],  499—510. 
The  preparation  of  bluish-red  dyestuffs  containing  sulphur 
from  tetra-aikyldiaminodiphenylmethane.  has  been  patented 
by  J.  K.  Geig)  and  Co.,  in  1892  (Ger.  Pat.  C5,739).  These 
products  are  pyronines,  containing  sulphur  in  place  of 
oxygen,  but  do  not  appear  to  have  come  into  the  market. 
The  authors  have  now  investigated  the  tetiamethvl  deriva- 
tive of  this  class,  and  obtain  thiopjTonine  by  the  action  of  a 
solution  of  sulpliur  (60  grms.)  in  sulphuric  anhydride 
(25  per  cent.)  (600  grms.)  on  tetramethyldiamino- 
diphenylmethane  (60  grms.)  at  a  temperature  not  exceeding 
35^  C.  The  orange  yellow  sludge,  after  stirring  for  a  few 
hours,  is  poured  into  two  litres  of  water,  boiled,  cooled, 
filtered  from  precipitated  sulphur  (54-8  grm<.),  and 
•'reated  with  a  concentrated  zinc  chloride  solution.  On 
standing,  the  zinc  chloride  double  salt  ( 43  grms.)  crystal- 
lises out  in  reddish  plates,  with  a  greenish  reflex.  The 
mother  liquor  contains  unaltered  tetramethyldiamino- 
dipheuylmethane  and  the  corresponding  carbinol.  The  base, 
obtained  by  decomposing  the  zinc  chloride  double  salt  or 
the  hydrochloride  with  soda  lye,  is  a  violet  flocculent  pre- 
cipitate. It  could  not  be  obtained  in  a  pure  state,  but 
always  contains  some  tetramethyldiaminothioxanthone. 
The  base  is  soluble  in  watm  alcohol,  acetone,  chloroform,  or 
benzene,  with  a  red  colour  and  a  verv  faint  yellow  fJuores- 
cenee.  If  the  alcoholic  solution  be  treated  with  a  very 
small  quantity  of  soda  lye  the  red  colour  disappears,  and 
the  solution  shows  a  blue  fluorescence,  due  to  the  formation 
of  the  thioxanthone  derivative.  The  brdroohloride  has  the 
formula,  Ci;H<^,X2SCl5,  crystallises  in  shining  greenish 
golden  needles,  and  melts  with  decomposition  at  245'  C, 
whilst  the  platiuo-chloride  (C,;H,gX„SCl).:PtCl4  is  derived 
from  the  monohydrochloride.  The  leuco  base  obtained  by 
reduction  with  hydrochloric  acid  and  zinc  dust  crystallises 
in  colourless  needles  or  plates,  and  melts  at  130°  C.  It 
yields  the  dyestuff  en  oxidation. 

It  has  already  been  shown  (see  this  Journal,  1897, 
134)  that  the  secondary  alcohol  radicle  of  the  pyronine 
base  can  be  oxidised  to  the  ketone  group,  and  a  similar 
reaction  holds  good  in  the  case  of  the  thiopyronine  base. 
On  oxidation  with  permanganate  in  presence  of  soda  lye, 
the  zinc  chloride  double  salt  is  convened  into  tetramethyl- 
diaminothioxanthone, but  a  better  yield  is  obtained  by 
warming  an  alcoholic  solution  of  the  thiopyronine  base  with 
soda  lye.  3 . 6-Tetramethyldiaminothioxauthone  crystallises 
from  a  mixture  of  benzene  and  alcohol  in  yellowish  prisms 
melting  at  288°  C.  The  alcoholic  solution  possesses  a  bluish 
fluorescence,  but  comparative  tests  of  the  tetramethyldiamino- 
thioxanthone and  of  tetramethyldiaminoxanthone  show  that 
the  latter  fluoresces  5 — 6  times  stronger  than  the  former. 
The  substance  dissolves  to  a  yellow  solution  in  concentrated 
sulphuric  acid  with  an  intense  green  fluorescence  which 
disappears  on  adding  water  and  becomes  blue  on  dilation 
with  alcohol.  Hence,  w  hilst  the  solution  in  concentrated  sul- 
phuric acid  has  the  specific  fluorescence  of  the  thioxanthone 
ring,  the  alcoholic  solution  shows  the  same  blue  fluorescence 
as  tetramethyldiaminoxanthone  in  which  sulphur  is  replaced 
by  oxygen  in  the  central  ring.  The  hvdroehloride  has  the 
formula,  C,;H,gOSX;.2HCl  +  3?,H.O,'andforras  a  crystal- 
line reddish-yellow  mass,  which  on  warming  loses  water  and 
hydrochloric  acid. — T.  A.  L. 


Aniline  Dyestuffs  and  Aihuminoids ;   f^/iemicat  lieactioi 

between   .      M.  Heidenhain.     Pfliiger's   Arch.,  Qi 

115—230.  Chem.  Centr.,  1902,  1,  [25],  1370. 
The  author  gives  the  results  of  a  series  of  experiments  ( 
the  action  of  aniline  dyestuffs  on  albuminoids  (seru 
albumin  and  casein).  Aromatic  sulphonic  acids,  if 
suthcient  acidity,  precipitate  albumin.  Also,  the  azo  dy 
stuff  sulphonic  acids  (set  free  from  the  commercial  sodiu 
salts  by  acetic  acid)  if  they  possess  sufficient  acidit 
produce  (coloured)  albumin  precipitates.  If  araino-a 
sulphonic  acids,  which  (in  aqueous  solution)  have  entin 
different  colours  when  converted  into  their  .ilkali  salts, 
added  to  albumin  solutions,  then,  as  a  rule,  the  "  sa 
colour "  is  produced,  even  when  the  albumin  solutio 
contain  10  per  cent,  of  acetic  acid ;  if  the  amino-a 
sulphonic  acids  are  present  in  sufficient  amount,  albun 
precipitates  are  produced  showing  the  characteristic  "  sa 
colour."  The  amino-azo  sulphonic  acids  thus  appear,  ev 
in  presence  of  a  large  excess  of  acetic  acid,  to  un 
chemically  with  the  albumin.  The  compounds  formed  i 
!  decomposed  (decolorised)  with  difficulty  by  5  per  ce 
sulphuric  acid,  and  in  some  cases  not  at  all  bv  glac 
acetic  acid  ;  they  are,  therefore,  more  st;ible  than  the  sodii 
salts  of  the  sulphonic  acids.  Salts  of  basic  dyesto 
(Thionine  and  Toluidine  Blue)  produce  dark-coloui 
precipitates  in  solutions  of  the  sodium  salts  of  amino-i 
sulphonic  acids,  but  not  in  solutions  of  the  albumin  co 
pounds  of  the  latter.  'I'he  acidulated  yellow  aqueous  so 
tion  of  the  quiuoid  ethyl  ether  of  tetrabromphenolphthale 
the  alkali  salts  of  which  have  a  deep  blue  colour,  dyes  w 
and  silk,  according  to  Xietzki,  not  yellow,  but  blue  ;  in  ' 
same  way,  if  to  the  yellow  solution,  serum  albumin  orcas( 
dissolved  in  10  per  cent,  acetic  acid  be  added,  a  b 
coloration  is  produced.  The  alizarins  also  react  w 
albumin  solutions,  with  formation  of  colorations,  whi, 
according  to  the  author,  are  not  due  merely  to  the  presei' 
of  salts  in  the  albumin  jireparalions,  although  sim- 
colorations  are  produced,  for  example,  by  the  re»cti  i 
between  alizarins  and  alkali  carbonates.  The  colours  f 
the  alizarin-albumin  compounds  resemble  most  those  of  .' 
corresponding  alizarin-ammonium  compounds. 

Characteristic  reactions  also  take  place  between  the  s  > 
of  basic  aniline  dyestuffs  and  albuminoids.  With  lhes:> 
of  weak  dyestuff  bases,  the  acid  unites  with  albumin,:! 
the  base,  with  its  characteristic  colour,  is  set  free ;  with  .» 
salts  of  stronger  dj'estuff  bases,  on  the  other  hand,  the  b." 
unites  with  the  albumin.  If  small  quantities  of  siror.- 
basic  anihne  dyestuffs  (in  the  free  condition)  be  added  > 
albumin  solutions,  the  colour  is  altered  in  the  samewa'i 
by  the  addition  of  acid. 

The  author  states  that  the  reactions  described  are  da  o 
the  formation  of  definite  dyestuff  albumin  compounds,  i 
are  not  of  a  "  physical  nature." — A.  .S. 

Indiyo  ;    Volumetric   Determination   of ,  fcy  Meani4  \ 

Sodium  Hydrosulphtte.     A.  ^^'anierrn  and  P.  Vorlaud 

See  under  XXIII.,  page  991. 

Ekolish  Patents  . 

Dyestuffs    [Sulphide  Dyestuffs'];     Manufacture  of---' 
K.   J      Urquhart,   Mancliestir.      From    The  Chemise 
Fabriken    vorm.    Weiler-ter    Meet,    Ucdingen-on-  - 
Ehine,  Germany.     Eng.  Pat.  1 1,733,  June  8,  1901. 

AccoBDrxo  to  Ger.  Pat.  105,632,  identical  dyestufTs  t 
obtained  by  fusing  with  sulphur  and  sodium  sulphide  ei;r 
p-aniino-dinitrodiphenylamine  (from  ;)-phenyli'ne  dianf 
and  1 .3.4-dinitrochlorobenzene)  or  trinitrodiphenyUne. 
The  patentees  find  that  this  is  incorrect,  and  that,  w  s* 
trinitrodiphenylamine  gives  under  all  conditions  a  nely 
'vorthless  greyish  black,  aminodinitrodiphenylamine  yil* 
blue  to  black  and  olive  dyestuffs  according  to  the  >• 
perature  (160° — 240°  C.)  at  which  the  melt  is  made,  n 
order  to  keep  the  melt  fluid,  water  and  glycerin  are  add. 
The  following  typical  example  gives  the  quantities  i" 
ployed.  A  solution  of  180  kilos,  of  crystallised  aodo 
sulphide,  60  kilos,  of  sr.lphur,  60  litre's  of  water,  id 
15  kilos,  of  glycerin  at  90°— 100°  C.  is  mixed  with  36  !««• 
of  aminodinitroiliphenylamine,  and   slowly   heated  it" 
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•liLith,  so  that  the   temperatare  of  the  latter    reaches 

i'  C.  in  four  hours.     The  melt  at  the  end  of  three  hours 

1G5"   C.)    suddenly   froths,   becomes    thick,   and    the 

uoperature   sinks  to   145'   C.     For  the  preparation  of  a 

lie  dyestufF,  the  heating  is  continued   for  about  half  an 

ir.  until  the  temperature  of  the  melt  rises  above  1 55°  C. 
cooling,  the  melt  becomes   hard,  and  can  be   powdered. 

iyus  cotton,  blue  from  a  bath  containing  sodium  sulphide, 
■:  shade  becoming  fuller  on  subsequent  chroming.  For 
V  preparation  of  a  blue-black  dyestuff,  the  melt  is  heated 
I  about  175' C,  whilst  if  it  be  heated  to  about  220°  C. 
Relive  dyestuff  results.  If  more  glycerin  be  used,  a  lower 
iiperature  (135^  0.)  can  be  employed,  but  the  melt 
i|  aires   to   be   heated   for  a   longer  time.     The  dyestuffs 

said  to  be  fast  to  light,  acids,  alkalis,  and  washing. 

— T.  A.  L. 

.-9  Colouring  Matters  [^Azo  Dyestuffs]  ;  Manufacture  of 

<Ve!o .     I.  Levinstein,  C.  Mensehing,  and  Levinstein, 

jtd.,  Manchester.     Eng.  Pat.  13,619,  July  4,  1901. 

E  nitrotoluidine  sulphonie  acid  having  the  constitution 
y_  :  NH., :  CH3  :  SO:,H  =  G  ;  a  :  1  :  4  combines  after  diazo- 
ition  with  dyestuff  components  to  form  valuable  dye- 
ijffs.  The  combinations  can  be  effected  according  to  the 
I'lhods  usually  employed  for  the  preparation  of  azo,  disazo, 
azo,  &c.  dyestuffs.— T.  A.  L. 

French  Patents. 

.rmylmethijlanthranilic  Acid  [Indigo  Dyestuffs]  ;  Manu- 
facture of .      Cie.  Par.  de  Coul.  d' Aniline.     Fr. 

"at.  317,122,  Dec.  21,  1901. 

E  methylo-chloride  or  bromide   of  qiiinoline,  ou  oxida- 
1  in  aqueous  solution  with  an  alkali  permanganate  in 
1  sence  of    magnesium  sulphate,    yields    formyhuethyl- 
:  hranilic  acid.     This  product,  having  the  formula — 

1.2.  C6H4(COiH)NCH3CHO 

-  I'.lises    from   water   in   yellowish   prisms,    melting   at 
'  .,  and  smells  somewhat  like  coumarin.     It  serves  for 
Tiauufacture  of  Indigo. — T.  A.  L. 

o.iyl  [Indigo  Dyeituffs]  from  Methylanthranilic  Acid; 

Manufacture   of  .     Cie.  Par.    de  Coul.   d'Auiliue. 

>.  Pat.  317,081,  Dec.  20,  1901. 

■AMIDE  is  caused  to  react  on  the  alkali  salts  of  melhyl- 
.-.hranilic  acid,  or  of  formyl  or  acetyl-methylauthranilic 
i;!,  together  with  caustic  potash  or  soda,  at  a  high 
1  perature.  When  the  reaction  is  complete,  the  yellowish. 
•  nge  melt  is  cooled,  dissolved  in  water,  and  converted 
)  1  indoxyl  or  Indigo  in  the  usual  manner.— T.  A.  L. 

.  o.ryl  [Indigo  Dyestuffs]  ;  Manufacture  of .     Cie. 

r.  de  Coul.  d'Aniline.     Fr.  Pat.  317,082,  Dec.  20,  1901. 

-  i  salts  of  methylanthranilic  acid  or  of  acidylmethyl- 
tbrarihc  acid  are  heated,  out  of  contact  with  the  .lir, 
];aan  amalgam  of  sodmm  and  lead,  tin,  zinc,  or  mercury 
j;i  vessel  provided  with  an  agitator.  After  the  reaction 
^omplete  the  melt  is  extracted  with  water,  filtered,  and 
■fi  solution  of  indoxyl  obtained  is  converted  in  the  usual 
'  mer  into  Indigo.— T.  A.  L. 

I 
j^oxyl  [Indigo  Dyestuffs]  and  its  Honwlogues ;  Manu- 

■^cture  of .     Cie.  Par.  de  Coul.  d'Aniline.     Fr.  Pat. 

17,121,  Dec.  21,  1901. 

.pjiATic  organic  compounds  containing  the  group 
liN.CHo.CO-  one  or  more  times,  where  R  represents 
1  nyl,  tolyl,  xylyl,  cite.,  are  converted  into  indoxyl  by 
'  -ting  at  a  high  temperature  with  inorganic  substances 
<,able  of  decomposing  water,  such  as  the  alkali  metals 
Sj  their  amalgams  (also  with  heavy  metals),  the  metals 
<i  he  alkaline  earths,  alkali  amides,  nitrides,  and  carbides. 
';order  to  moderate  the  reaction  it  is  advisable  to  add 
s.itances  like  caustic  alkalis,  alkali  cyanides,  and  especially 
'jjolecular  mixture  of  caustic  socUi  and  potash.  For 
<-.mple,  42  kilos,  of   caustic  potash,  30  kilos,  of  caustic 


soda,  and  5  kilos,  of  sodium  are  fused  at  180° — 200°  C, 
and  10  kilos,  of  the  potassium  salt  of  phenjlglycin  are 
added  to  the  melt.  Gas  is  evolved,  and  the  colour  of  the 
melt  changes  from  yellowish  orange  to  brown.  After 
cooling,  the  melt  is  dissolved  in  water,  filtered,  with  exclusion 
of  air,  and  the  indoxyl  or  Indigo  is  separated  in  the  usual 
manner. — T.  A.  L. 

Blue  Dyestuff  [Anthracene  Dyestuffs]  of  the  Anthracene 

Series  ;   Manufacture  of  a  .     Badische  Aniliu    und 

Soda  Fabrik.  Fr.  Pat.  309,503,  Dec.  19,  1901.  Supple- 
ment. 

.See  Eng.  Pat.  24,354  of  1901 ;  this  Journal,  1902,  910. 

— T.  A.  L. 

Brownish    Yellow  Sulphide    Dyestuffs;    Manufacture  of 

.      Badische    Aniliu    und  Soda    Fabrik.     Fr.    Pat. 

317,063,  Dec.  20,  1901. 

DvESTLFFS  giving  browuish  yellow  shades  on  cotton,  fast 
to  soap  and  acids,  are  obtained  by  fusing  the  mono-  and 
dinitrobenzylsulphonic  acids  with  sulphur  and  sodium  sul- 
phide at  15u' — 200-  C,  and  afterwards  heating  to  240° — 
250' C.  The  dyestuffs  can  be  diazotised  on  the  fibre  and 
combined  with  phenols  and  amines. — T.  A.  L. 

Dyestiffs  [Sulphide  Dyestuffs]  for  Cotton ;  Manufacture 

of .     Weiler-ter  Meer.     Fr.  Pat.   310,713,  Dec.  20, 

1901.  SupplemeJit.  (See  Eng.  Pat.  11,733,  1901  ;  this 
Journal,  page  966.) 

Paua-amixodimtrodiphenylamine,  or  its  products  of 
reduction  obtained  by  heating  with  alkali  sulphides,  is 
heated  with  alkali  polysulphides  with  or  without  the 
addition  of  glycerin.  Different  shades  are  obtained  accord- 
ing to  the  length  of  time  the  heating  is  continued,  varying 
from  blue  to  black,  and  finally  dark  olive. — T.  A.  L. 

Atkyl  Derivatives  [Sulphide  Dyestuffs]  of  p-Amino-p'- 
hydro.vydialphylamiues  and  of  Blue  Dyestuffs  contain- 
ing Sulphur ;  Manufacture  of  Sulphonie  Acids  of . 

Fahr.  de  Coul.  d'Aniline  et  d'Extraits  ci-dev.  J.  E. 
Geigy.     Fr.  Pat.  310,809,  Dec.  19, 1901.     Supplement. 

The  indopheuols  of  the  chief  patent,  when  treated  with 
bisulphites  or  with  free  sulphurous  acid,  yield  sulphonie 
acids  isomeric  with  those  previously  obtained  by  employing 
normal  sulphites.  The  new  products,  as  for  example  those 
obtained  from  dimethyl-jj-amino-p-hydroxydiphenylamine, 
are  more  soluble  in  water,  and  when  fused  with  sulphur 
and  alkali  sulphides  yield  darker  blues  than  those  of  the 
chief  patent.  The  addition  of  copper  or  of  its  salts  to 
the  melt  lead  to  the  formation  of  olive  to  green  dyestuffs. 

— T.  A.  L. 

Aniline,    Toluidines,  and  their  Analogues ;  New  Process 

for  the  Manufacture  of .     J.  li.  Senderens.     Fr.  Pat. 

312,615,  Dec.  24,  1901.     Supplement. 

The  process  described  in  the  chief  patent  (this  Journal, 
1902,  169)  is  applicable  for  the  reduction  of  a-nitronaphtha- 
lene  to  a-naphthylamine. — T.  A.  L. 

p-Amino-tolyl-p-hydroxyphenylamine  [  Sulphide  Dyestuffs] 
and  of  Blue  Sulphide  Dyestuffs  derived  from  it ;  Manu- 
facture of .     Manuf.   Lyon,  de  JIat.  CoL     Fr.  Pat. 

317,219,  Dec.  24,  1901. 

Br  simult.ineously  oxidising  p-aminophenol  and  o-toluidine 
in  an  acid  solution,  and  reducing  the  product  formed,  a  good 
yield  of  paminotolyl-/>-bydroxypheuylamine  is  obtained. 
When  this  substance  is  heated  with  polysulphides,  it  yields 
a  dyestuff  giving  blue  shades  on  unmordaiited  cotton. 

— T.  A.  L. 

United  States  Patents. 

Indigo  [Indigo  Dyestuffs]  ;  Purifying  Raw .     B.  Ho- 

molka,  Frankfort.  Assignor  to  Farbwerke  vorm. 
Meister,  Lucius  und  Briimng,  Hochst  a/il.,  Germany. 
U.S.  Pat.  702,730,  June  17,  1902. 

See  Fr.  Pat.  314,681 ;  this  Journal,  1902,  401.— T.  A.  L. 
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Mordant   Colours;  Process  of  Making M.  Lange 

and    T.    Emilewicz,    Amsterdam.      U.S.    P.it.    702,445, 
June  17,  1902. 

Br  condensing  a  fatty  or  aromatic  carboxylic  acid  with 
l.l'-dihydroxyiiaphthalene  or  its  mono- or  diacidyl  deri- 
vatives, dyestuffs  are  obtained  which  give  yellow  to  orange 
shades  on  alumina  mordants.  For  example,  60  kilos,  of 
I.l'-dihydroxynuphthalene,  100  kilos,  of  acetic  a'Md,  or 
39  kilos,  of  acetic  anhydride  and  about  SO  kdos.  of  zinc 
chloride  are  heated  together  until  the  dihydroxyuaphthalene 
has  disappeared.  The  product  after  purification  in  the 
usual  manner  forms  small  yellowish  needles  melting  at  about 
101'^  C,  and  dvesa  vellow  shade  on  an  alumina  mordant. 

— T.  A.  L. 

Blue  Wool-Due  [Azo  Vyestuffs'^  and  Process  nf  making 
same.  A.  Weinberg,  Franktbrt.  .Assignor  ti>  L.  Cassella 
and  Co.,  Frankfort-on-the-Maine,  Germany.  U.S.  Pat. 
703,105,  June  24,  1902. 

Thb  diazo  compound  from  o-chloro-p-nitrauiline  is  com- 
bined with  l.l'.S.o' dihydroxynaphthalene  disulphonic 
acid,  the  nitro  group  is  reduced,  aud  the  rcsiiltinjf  com- 
pound is  treated  with  an  alkylating  agent.  (Sec  Fr.  Pat. 
313,119;  this  Journal,  1902,  112.)— T.  A.  L. 

V.-PREPAEING,  BLEACHma.  DYEING, 

FEINTING   AND    FINISHING    TEXTILES, 

TARNS.  AND  FIBRES. 

Silk  :  The  Fibroin  and  Glue  \^Sericin'\  nf .     E.  Fischer 

and    A.    Skita.      Zeits.   phvs.   Chem.,    1902,    35,     221. 
Chem.-Zeit.,  1902,  26,  [50]",  Eep.  177—178. 

In  continuation  of  their  ivork  on  this  subject  (this  Journal, 
1901,  IIOS")  the  authors  have  detected  traces  of  diamino 
acids  in  the  products  of  the  hydrolysis  of  purified  fibroin, 
and  have  identified  arginine  with  certainly.  They  hive  also 
proved  that  serine,  which  has  previously  only  been  obtained 
from  the  sericin,  is  one  of  the  decomposition  products  of 
fibroin.  The  silk  glue  (sericin)  yields  hydrolytic  products, 
from  which  a  considerable  quantity  of  diamino  acids  can  be 
separated  by  dialysis.  Among  these  the  authors  have 
identified  arginine.  In  their  opinion  the  difference  between 
the  composition  of  sericin  and  fibroin  is  only  a  quantitative 
one,  the  same  monamino  acids  being  obtained  from  both. 
In  addition  to  tyrosine  aud  serine,  previously  found  by 
Cramer,  the  authors  have  identified  traces  of  leucine  and 
phenylalanine  in  the  products  of  hydrolysis  of  silk  glue. 
(See  also  this  Journal,  1902,  610.) — C.  A.  M. 

Silk;   Weighted    {^Defects  in]  .     K.  Gnehm,  O.  Roth, 

and  O.  Thomann.     Fiirber-Zeit.,  1902, 13,  [9],  133— 134  ; 
[10],  155— 156;    [11],  170— 172;    [12J,  1S4— 1S7. 

The  authors  first  give  a  historical  review  of  the  practice  of 
weightiug  silk,  and  refer  to  the  investigation  of  Gnehm  aud 
liaDziger  (this  Journal,  1897,  234)  on  the  defects  caused  by 
excessive  weighting.  Meister  and  Gnehm,  in  1896,  recom- 
mended that  in  no  case  .should  the  weighting  exceed  50 — 60 
per  cent.of  the  original  weight  of  the  material.  More  recently 
(since  1899)  the  authors  have  received  knowledge  of  defects, 
occurriug  almost  without  exception  in  taffetas  of  light  colour, 
which  are  of  quite  a  different  nature  to  those  described  by 
Gnehm  and  Banziger.  Some  time  after  dyeing,  usually 
after  storing  for  a  mouth,  brownish  spots  (some  round,  and 
about  the  size  of  a  pea  ;  some  from  2  to  8  cm.  long)  become 
perceptible  on  the  fabric  ;  in  some  cases  the  forms  of  finger 
impressions  can  be  recognised  fairly  distinctly.  ^Most  of  the 
defective  goods  had  been  manufactured  in  hot  countries,  or 
had  been  stored  for  a  long  time,  and  in  many  cases  it  was 
known  that  the  necessary  cleanliness  had  not  been  observed 
in  the  working  of  the  silk.  The  numerous  experiments  of 
the  authors  led  them  to  the  following  conclusions  : — The 
defects  described  are  not  caused  by  micro-organisms,  by 
fruit  juices,  or  by  bodies  used  in  weighting,  ilyeing,  and 
finishing  the  silk,  such  as  tin  compounds,  sulphuric  acid, 
&c.  Spots  can  be  produced  with  perspiration,  which  re- 
semble in  their  appearance  and  characteristics  the  defects 
described,  and  it  is  stated  that  in  many  cases  the  injury  is 
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undoubtedly  due  to  contact  with  sweaty  hands.  The  spc. 
are  probably  produced  in  such  cases  by  the  concurrent  actii 
of  diiferent  agents  (sweat,  and  finishing  materials,  such 
oil).  The  authors  admit  that  in  some  of  the  samples  t 
spots  are  of  such  shape  and  size  that  the  explanation  giv 
is  not  sutficient  to  account  for  their  presence. — A.  S. 

Calico    Printing ;    Some    JVovel    Effects   in    —     B. 

Kavser.     Zeits.   f.  Farben-  u.  Textil-Chem.,  1902, 1  f^ 
210—212.  ' 

Conversion  effects  may  be  obtained  by  over  dyeing%i  J 
basic  dyestuffs  cotton  tissues  dyed  with  substantive  a  ^ 
dyestuffs,  and  printing  a  mixture  of  a  stannous  salt  a 
tannic  acid  :  or  by  printing  with  an  alkali  sulphite  tigsu 
dyed  with  mixtures  of  basic  dyestuffs  of  the  following  P 
classes,  which  are  respectively  (a)  dischartreahle.  aud  ( 
not  dischargeable  with  sulphites  ; — (a)  lirilliam  CresylUh 
Capri  Blue,  Methylene  Blue,  Turquoise  Blue,  Methyl  (Jret 
Magenta,  Pyronine  0,  Khodaraine,  and  Bismarck  Brow 
(i)  Rhoduline  Ked  .and  Violet,  Safraniue,  Brilliant  Grei 
Victoria  Blue  B,  Methyl  Violet,  and  Acridine  Yellow. 

Patterns  in  red,  white,  yellow,  and  other  colours  onabla 
ground  are  produced  by  dyeing  red  with  Benzopurpurin  4 
printing  with  a  concentr.ated  paste  of  stannous  hydra 
admixed  with  ammonium  citrate  or  citric  acid,  and  thicken 
with  a  natural  gum,  steaming  for  an  hour,  padding  with 
slightly  thickened  Aniline  Black  mixture,  drying  at  a  Ic 
temperature  to  avoid  formation  of  the  black,  ovcr-printii 
with  sodium  acetate,  drying  and  passing  through  a  ateai 
ageing  machine  to  develop  the  black  in  the  unprinted  pai 
of  tbe  tissue,  finally  washiug  and  soaping  as  usual, 
produce  a  yellow  discharge,  Xanthanin  (Geigy)  is  added 
the  stannous  hydrate  mixture,  Ceruline  Blue  being  used  i 
a  blue,  and  a  mixture  of  these  two  dyestuffs  for  a  gre 
discharge.  The  black  obtaini;d  bj*  this  method,  is  reddif 
A  black  of  better  appearance  is  obtained  by  printing  t 
red-dyed  tissue  with  stannous  sulpbocyauide,  steaming  foi 
few  miuutes,  padding  with  Xitroso  Blue  M  B  mixta' 
over-printing  with  potassium  sulphite,  steaming  for  a  shi 
time,  fixing  with  tartar  emetic,  washing,  and  soa|iing. — K. 

English  Patents. 

Tertile  Fabrics  :  Recoverj/  of  Volatile  Solrents  used  in  t 

Treatment    of  ,    and   Apparatus   therefor.      C. 

Weber  and  Frankenburg,  Ltd.,  Salford.    Fng.  I'at.  16,9 
-\ug.  23,  1901. 

The  material  is  made  to  travel  almost  entirely  roDDd 
horizontal  steam-heated  drum,  which  is  surrounded  coDce 
trically  by  a  cylindrical  vessel  charged  with  cold  water,  or_ 
a  concave  sheet  of  copper  cooled  by  the  air,  for  condensi 
purposes.  Special  features  of  the  apparatus  are  that  I 
sohent  vapours  fall,  through  their  own  weight,  upon  '• 
condensing  surface,  and  are  there  more  perfectly  condens 
than  usual,  because  they  have  not  been  diluted  with  air. 

— F.  H.  L[ 
White    and    Coloured    Discharges   on   Cotton    dyed  V 

Sulphurised  Dijestuffs ;    Manufacture     and   Produeti 

of .     H.  E.  Xewton,  London.     From  the  Farbenfa. 

vorm.  F.  Bayer  and  Co.,  Elberteld,  Germany.     Ene.  F 

16,170,  Aug!  12,  1901. 

White,  green,  and  yellow  discbarges  on  cotton  dyed  w 
a  sulphide  dyestuff,  as,  for  example,  Katigeu  Black 
Katigen  Blue,  are  obtained  by  employing  a  paste  containi 
aluminium  chlorate,  chromium  chlorate,  or  chlorate  of  in. 
with  or  without  the  presence  of  another  oxidising  age 
After  steaming  for  about  1 — 3  minutes  without  pressure,  i 
goods  are  rinsed  aud  soaped,  the  discharge  being  resp 
tively  white,  green,  or  yellow.  If  now  the  goods  bs  dj 
with  a  mordant  dyestuff,  a  coloured  design  on  a  black  groil  • 
is  obtained  according  to  the  particular  discharge  and  dyi  st 
employed. — T.  A.  L. 

French  Patents. 
Artificial    Silk    Threads  and    Ribbons;    Process  for 

Manufacture  of .     A'^ereinigte   Kunstseidc  ftbnli 

A.t;.     Fr.  Pat.  317,094,  Dec.  21,  1901. 
The  nitrocellulose  threads  or  ribbons  remain  .stationaij"' 
a  circulating   bath,  in   order  that   they  may  not  becoi 
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iiangled  during  the  denitrifyiDg,  scouring,  and  bleaching 

jvcesses. 

I  The  operation  of  denitrification  is  greatly  accelerated  by 

e  use  of  a  2-0  to  6  per  cent,  solution  of  sodium,  potas- 
lim,  ammonium,  calcium,  strontium,  barium,  or  magnesium 
'•drosulphide.  A  solution  of  this  strength,  employed  in  a 
|-cul:itiug  bath,  cleanses  the  fibres  without  impairing  their 
Irength  uiul  elasticity. — G.  T.  il. 

esisl  on  Tissues  Dyed  with  Sulphur  Colours.  Farben- 
Ifebr.  vorm.  F.  Bayer  and  Co.  Fr.  Pat.  317,145,  Dec.  23, 
J1901. 

RESIST  for  sulphur  colours   is  obtained  by  printing  on 

3  fabric  a  paste  containing  a  salt  of  chromium  or  of 
iiminium,  or  a  mixture  of  two  such  salts.  On  subsequent 
'cing,    insoluble   aluminium   or   chromium    hydroxide   is 

jJuced  by  the  action  of  the  sodium  sulphide. — G.  T.  M. 

■inling  on  Vegetable  Fibres  with  the  Dyestuffs  of  Fr.  Pat. 

309,503,  and  of  its  Supplement  of  July  10, 19iill  Badische 
!.\nilin  und  boda  Fabrik,  Fr.  Pat.  313,772,  Dec.  2S, 
il901.     Supplement. 

1^  yellow  dyestuff  obtained  from  fl-aminoanthraquinone 
i  anhydrous  aluminium  chloride  or  caustic  alkalis  at 
1  — 350  C,  in  presence  of  osidisiug  ;;gents,  can  be 
ployed  for  printing  by  mixing  with  alkali,  with  or  without 

'educing  agent,  and  steaming.      An  alternative  method  is 

piint  with  a  mixture  of   the   dyestuff    and  a  reducing 

",  and  pass  through  an  alkaline  bath.     The  mixture   of 

,md  yellow  obtained  by  the   action  of  acid  oxidising 

;nts  on  ,S-aminoanthraquinone,  giving  yellowish  or  bluish 

fieus,  can  be  employed  in  a  similar  manner.  (See  Eng. 
t. 24,354  of  1901 ;  this  Journal,  1902,  910.)— T.  A.  L. 

Unhted  States  Patents.  : 

k  Filaments;    Apparatus  for  Spinning  Artificial  ^—.    \ 
\.  W.  Strehlenert,   Stockholm.     U.S.  Pat.  702,163,  June 
0,  1902. 

■  Eng.  Pat.  3832,  1897  ;  this  Journal,  1897,  533. 

—J.  F.  B. 

ztile  Fibres  or  Filamentafrom  Solutions  of  Cellulose,  S^c. ; 

ipparatus  for    Producing   and    Twisting .     C.  F. 

.:opham,  Kew.     U.S.  Pat.  702,382,  June  10.  1902. 

'e  solution  of  cellulose  is  forced  through  a  valve-con- 
'  led  opening  and  a  knuckle-joint,  into  a  tube  surrounded 
la  filtering  medium,  the  walls  of  the  tube  being  perforated 
il  grooved  externally.  The  filtered  solution  then  passes 
■jrards,  between  the  filter  and  an  enclosing  cap,  into  a  bent 
te  carrying  the  forming  nozzles.  At  the  junction  of  the 
I't  tube  with  the  cap  an  air  space  is  provided,  in  which  any 
Vibles  of  air  in  the  solution  may  collect.  The  filaments 
I  ned  at  the  nozzles  are  conducted  through  a  setting 
.' ition,  and  up  over  a  grooved  roller.  Hence,  they  pass 
'-  Jcally  downwards  through  a  funnel  into  a  covered  box, 
lilting  at  a  high  speed.  The  centrifugal  action  in  this  box 
-  a  twist  to  the  filaments,  and  causes  them  to  be  de- 
1  in  the  form  of  a  coil  at  the  periphery  of  the  drum. 

—J.  F.  B. 

\achmg,&,c.;  Keir  for .     W.  W.  L.  Lishman, T.  W. 

ilanghton,  J.  J.  Kirkpatrick,  Assignors  to  the  Lishman 
''rocess  Bleaching  Co.,  Cornholme,  England.  U.S.  Pat. 
132,309,  June  10, 1902. 

&  EDg.  Pat.  15,486, 1900  ;  this  Journal,  I'JOl,  892. 

— G.T.  il. 

J  i&t  and  Discharge  on  Textile  Fabrics ;  Process  of 
j — :  E.  Knecht,  Manchester.  U.S.  Pat.  702,566, 
June  17,  1902. 

I  )lace  of  the  reducing  agents  hitherto  used,  the  patentee 
eJoys  a  titanous  salt,  preferably  the  chloride  TiCl^, 
«|ier  as  a  resist  or  a  discharge. — T.  A.  L. 

inng  Yam ;  Apparatus  for  .     J.  C.  Hamer,  Ead- 

;cli!te,  England.     U.S.  Pat.  702,002,  June  10,  1902. 

ijhis  apparatus,  which  is  a  modification  of  the  centrifugal 
'.r  of  dyeing  machine  already  described  (see  Eng.  Pat. 


4279,  4280  of  1901  ;  this  Journal,  1902,  171),  the  material 
(yarn  in  cop  or  other  compact  form)  is  placed  m  the 
annular  space  formed  by  a  slotted  or  perforated  inner  wall, 
disposed  concentrically  within  tlie  rotating  cage,  the  flanged 
bottom  of  this  cylindrical  diaphragm  resting  on  that  of  the 
movable  receptacle.  The  inlet  pipe  for  introducing  the 
dyeing  liquor  is  su.spended  in  the  rotating  cage  within  the 
cylindrical  space  enclosed  by  the  inner  wall. — G.  T.  il. 

Dyeing;  Process  of  .      G.  de    Keukelaere,   Brussels. 

U.S.  Pat.  703,122,  June  24,  1902. 

See  Eng.  Pat.  13,395,  1901 ;  this  .Journal,  1902,  857. 

— G.  T.  M. 

Oxidising   Apparatus.     \.   X.    Dubois,   Philadelphia,  Pa. 
U.S.  Pat.  701,860,  June  10, 1902. 

The  oxidising  apparatus,  suitable  for  fast  black  dyeing, 
consists  of  a  suitable  casing  or  compartment,  enclosing  two 
cylinders  perforated  in  the  sides  and  ends,  and  rotating  on 
a  horizontal  axis.  The  cylinders  are  fitted  internally  with  a 
series  of  pins  or  projections  arranged  in  longitudinal  rows, 
and  inclined  at  an  angle  of  45"  in  the  direction  of  rotation ; 
these  serve  to  hold  the  materials  in  position  until  the  upper- 
most position  is  reached,  when  the  articles  fall  to  the 
bottom  of  the  rouiting  drum,  and  in  this  way  are  thorouffhly 
exposed  to  the  action  of  the  hot  gases  circulating  through 
the  enclosure. 

The  fixed  conipartnient  is  fitted  with  a  ventilatins  shaft 
and  damper,  which  serve  to  regulate  the  temperature,  the 
latter  being  indicated  by  means  of  .a  thermometer  connected 
with  a  bell,  battery,  and  switchboard,  so  that  electrical  contact 
is  made  when  the  end  of  the  mercury  column  reaches  a 
given  point.— G.  T.  M. 


VI. 


-COLOUEING  WOOD.  PAPEE. 
LEATHER.  Etc. 


English  Patent. 


Coloured  Paper  showing  a  Pattern  or  Design  ;    Method 
for  Producing  Darker  Shades  or  Tints  in  the  Ground 

Colour  of  .     F.   E.  Schmiedel,  Dresden,   Saxony. 

Eng.  Pat.  8371,  April  10,  1902. 

Dark  patterns  on  a  coloured  paper,  having  a  ground  of  the 
same  colour  in  a  lighter  tint,  are  obtained  by  printing  or 
otherwise  applying  a  solution  of  some  almost  colourless 
substance  dissolved  in  a  volatile  solvent,  which  leaves  a 
dark  deposit  on  evaporation.  A  suitable  solution  consists 
of  30  parts  of  colophony,  dissolved  in  80  parts  of  alcohol 
and  3  parts  of  glycerin.  A  cheaper  mixture  contains 
10  parts  of  gum  arabie,  30  parts  of  water,  20  parts  of 
alcohol,  and  6  parts  of  glycerin.  In  both  cases  the 
glycerin  is  added  to  prevent  any  shiny  appearance  in  the 
finished  product. — G.  T.  M. 

VII.-ACIDS.  ALKALIS,  AND  SALTS. 

Pyrophosphoric  Acid ;  Acidity  of .  H.  Giran.  Comptes 

Rend.,  134,  [25],  1499—1502. 

TiiK  author  has  prepared  the  four  pyrophosphates  of 
sodium,  and  has  determined  the  heats  of  their  successive 
formation,  starting  from  pyrophosphoric  acid.  These 
(referred  in  all  cases  to  the  solid  substances)  are  as 
follows : — 

Cal. 

P20;H4  +  Na  ^PjOrXaHj 64-80 

PjOrNaHj  +  Na  =  PjOjNa^H. 59-90 

PjOjNaoHs  +  Xa  =  PaO^XajH 4G-58 

PjOjNasH  +  Na  =  P.OjiVa, 45-lS 

These  differences  are  accounted  for  by  applj'ing  to  pyro- 
phosphoric acid  the  theory  suggested  by  De  Forcrand  for 
polyhydric  alcohols  : — Pyrophosphoric  acid 

(2)0H.  pQ_(j  _PQ    0H(1) 
(4)0H-^*^        '^        ^^^OH(3) 

has  four  identical  acid  functions.  The  first  two  substitu- 
tions  of    sodium    (in   positions    1    and    2,   say)   are    each 
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accompaoied  Iiy  intramolecular  (exothermic)  combination 
with  the  neighbouring  unsaturated  acid  function,  and  the 
further  substitutions  (in  positions  3  and  4)  necessitate  the 
(endothermic)  breaking  up  of  these  intramolecular  com- 
pounds. Hence  the  thermal  effects  of  the  first  two  substi- 
tjons  are  above,  and  those  of  the  last  two  below,  the  mean  or 
true  figure,  64*11,  representing  the  thermal  effect  of  a 
single  substitution.  Thi."  mean  figure  is  higher  than  the 
corresponding  figure  (49-20)  in  the  case  of  orthophosphoric 
acid.— J.  T.  D. 

UydTochloric  Acid  and  O.rygen  ;  Chlorinating  Properties 

oj  a  Mixture  of .     C.  ilatignon.     Comptes  Kcnd., 

134,  [^J],  14K-— 1499. 
HrDROcHLORicacidin  presence  of  oxygen  attacks  platinum, 
tellurium,  and  gold  at  temperatures  far  below  that  at  which 
oxygen  reacts  on  hydrochloric  acid   itself.      The  mixture 
forms  a  chlorinating  agent  of  very  general  application. 

—J.  T.  D. 

Ammoniacal  Cupric  Oxide  ;  Displaeement  of  Strong  Baies 

by .     Bouzat.     Comptes  Kend.,  134,   [25],  15U2— 

1505. 

The  author  has  investigated  the  effect  of  adding  bases 
to  ammonio-cupric  salts,  and  of  adding  ammonio-cupric 
hydroxide  to  salts  of  these  bases,  by  determining  the 
resulting  thermal  changes.  The  ammonio-cupric  base 
displaces  ammonia  completely  from  its  salts,  while  ammonia 
has  no  etlect  on  the  amiuonio-cupric  salt.  In  the  ease  of 
potash  and  the  ammonio-cupric  salt  (or  ammonio-cupric 
base  and  potassium  salt)  there  is  partition,  the  potash 
taking  the  greater  part  of  the  acid ;  but  the  amount  of 
ammonio-cupric  salt  increases  as  the  excess  of  ammonia 
present  increases.  This  partition  is  shown  also  by  adding 
potash  to  a  solution  of  ammonio-cupric  salt,  which  then 
acquires  the  power  (possessed  by  the  base  but  not  by  its 
salts)  of  dissolving  cellulose  ;  or  by  adding  a  potassium 
salt  to  a  solution  of  cellulose  in  ammonio-cupric  hydroxide, 
when  some  of  the  cellulose  is  precipitated  (see  Wright, 
this  Journal,  1884,  121).  In  the  case  of  lime  (or  calcium 
salts)  there  is  also  partition ;  but  when  the  ammonio-cupric 
liquor  is  strongly  ammoniacal,  it  will  displace  lime  almost 
completely  from  calcium  salts,  forming  a  considerable 
precipitate  of  lime  in  the  liquid.  The  ammonio  cupric 
hydroxide  is  thus  shown  to  be  a  very  strong  base.  (See  also 
this  Journal,  1902,932.)— J.  T.  D. 

English   Patents. 

Alkalis ;  Producing  .     H.  A.  Fra-ch,  Hamilton, 

Canada.     Kng.  Pat.  l!t,036,  i^ept.  24,  1901. 

Sodium  (or  potassium)  chloride  is  added  to  an  ammoniacal 
solution  of  nickel  (or  cobalt)  hydroxide  until  all  the  nickel  is 
precipitaled  as  nickel-ammonium  chloride,  which  is  sepaiated 
from  the  caustic  soda  solution  and  decomposed  by  milk  of 
lime  to  recover  nickel  hydroxide  for  re-use,  and  the  solution 
is  heated  to  recover  the  ammonia.  The  caustic  soda  solution 
may  be  subjected  to  repeated  similar  treatment,  and,  finally, 
any  sodium  chloride  present  removed  by  concentration  and 
crystallisation.  See  Eng.  Pat.  284,  1901,  and  ling.  Pat. 
19,038,  1901  ;  this  Journal,  1901,  3S0  ;  and  1902,862. 

— E.  S. 

Liquor  and    Caustic   Alkali   Lye ;    Improvements  in   the 

£lectrolytic   Production  of  a  ,  and  in  Apparutus 

therefor.  [Atiode  Cell.]  A.  J.  Poult,  London.  Prom 
H.  .Seibcrt,  Kotzschenbroda;  and  G.  Tempel,  liadtheul, 
Germany.     Eng.  Pat.  9812,  April  28,  1902. 

A  METAI,  receptacle  contains  one  or  more  diaphragm  anode 
cells,  consisting  of  carbon  plates  or  rods,  surrounded  by 
pieces  of  coke  to  increase  the  effective  surface  and  lessen 
the  electrical  resistance.  An  aikali  chloride  solution  is 
first  electrolysed  iu  the  anode  cell,  and  the  chlorine  liberated 
is  partly  absorbed  iu  the  electrolyte  and  partly  in  absorbing 
columns,  some  of  which  are  fed  with  the  electrolyte  from 
the  anode  cell  and  some  with  water.  When  a  hot  solution 
is  electrolysed,  the  chlorine  should  be  fed  to  a  cold  mixture 
containing  alkali  chloride  to  produce  "  liydrate  of  chlorine," 


and  the  alkali  chloride  solution  remaining  after  bleachir 
should  be  used  to  replace  the  alkali  chloride  decomposed  I 
the  electric  current. — G.  H,  R. 

Borax  and  Boracic  Acid ;   Treatment  of  Substances  wi 
I\'asceut  Carbon  Dioxide   to  Produce  a  Ckemical  Rett 

tion,  particularly  applicable  for  the  Production  of 

\V.  Smethurst,  Dolgellv,  X.   Wales.     Eng.  Pat.  16,50 
Aug.  IC,  1901. 

A  COMPOSITE  gas  burner,  with  a  bell-shaped  attachment, 
supplied  with  a  mixture  of  a  carbonaceous  combustible  g: 
and  air  in  suitable  proportion,  and  after  lighting,  is  su 
merged  in  water  containing  the  substance  to  be  acted  on, 
solution  or  suspension.  To  obtain  boric  acid,  calciu 
borate  is  mixed  with  the  water,  and  the  solution  is  subs 
quently  decanted  whilst  it  is  warm. — E.  S. 

Chlorates,  Perchlorates,  Bromates,  lodates,  and  the  lik, 

Electrolytic  Manufacture  of [^Chromic   Acid"]. 

E.    C.    Corbin,    Chedde,    i'rance.        Eng.    Pat.    17,32 
Aug.  29,  1901.     P'nder  International  Convention. 

,  Chromic  acid  is  used  as  an  auxiliary  agect  in  the  electr 
lytic  production  of  chlorates,  bromates,  and  the  like,  fro 
solutions  of  chlorides  or  chlorates,  or  mixtures  of  the  sain 
the  chromic  acid  being  maintained  during  the  whole  eleclr 
lytic  process  wholly  or  partially  in  the  state  of  bichroma 
by  the  addition  of  a  small  quantity  of  a  diluted  acid,  pr 
ferably  hydrochloric  acid,  to  the  liquid,  either  coutinuoas 
or  intermittently  during  electrolysis,  or  all  at  once  after 
In  the  case  of  very  soluble  chlorates,  &c.,  especially  tl 
chlorates  and  perchlorates  of  sodium,  by  the  employme 
of  chromic  acid,  crystals  of  chlorate  or  perchlorate  of  I 
corresponding  metal  may  be  obtained  by  simply  coolii 
the  liquor  coming  from  the  electrolyser  without  having 
concentrate  it.  The  dilute  hydrochloric  acid  maintaii 
the  chlorometric  strength  very  low  during  electrolys 
destroying  very  rapidly  without  any  other  operation  ai 
without  any  liberation  of  chlorine  gas,  the  chlorooieti 
strength  of  the  liquors  coming  from  the  electrolysi 
enabling  those  which  have  become  non-oxidising  to  ' 
used  before  being  returned  to  the  electrolyser.  It  al 
permits  of  the  employment  of  receivers  or  conduits  of  ai 
desired  metal. — G.  H.  R. 

Sulphur;   Apparatus  connected   u-ith    the    Subliming  a- 

Refining  of .     A.  A.  Consoli,  Catania,  Italv.    En 

Pat.  8757,  AprU  15,  1902. 

In  this  apparatus,  adapted  for  continuous  working,  t 
sublimation  retort  has  the  supply  melting  vessel  by  its  sii 
the  communication  being  through  a  curved  tube  endi 
below  the  level  of  the  molten  sulphur,  so  that  the  level 
the  vessel  is  kept  the  same  as  in  the  retort,  whilst  the  liqi 
in  the  latter  lowers  in  consequence  of  the  sublimation. 

— E.  S. 

United  States  Patents. 

Cooling  Toutr.  [Ice-mahing  or  Litjiiid  Ammonia  Plant 
Acid  Touer.l  W.  II.  A.  Halsall  and  S.  Lapham,  b< 
of  Charleston,  U.S.A.  U.S.  Pat.  698,013,  April  : 
1902. 

The  tower  is  devised  to  lower  the  temperature  by  evapoi 
tion  of  water  supplied  at  the  top  and  delivered  into  a  ciste 
near  its  base,  such  cooled  water  being  delivered  upon 
system  of  cooling  coils  supported  at  the  base  of  the  tow 
the  coils  being  traversed  by  the  acid  or  other  fluid  or  gas 
be  cooled.  The  tower  is  a  framework,  open  on  all  sides 
the  atmosphere,  having  a  hooded  roof,  immediately  be! 
which  a  water-pipe  enters,  having  a  spraying  nozsle  d 
chargTng  water  en  to  a  spreader,  from  v.hich  it  falls  on  tc 
stepped  incline,  successive  inclines  beneath  being  dispor 
alternately  in  opposite  directions,  so  as  to  expose  the  wa 
in  a  thin  stream  to  evaporation,  the  arrangements  bei: 
such  as  to  permit  air  to  circulate  freely  over  the  step*. 
deflector  is  placed  above  the  cooling  coils  at  the  base  of  i 
tower  to  prevent  heated  air  from  passing  over  the  erapor 
ing  surfaces. — E.  S. 
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liydrogen  Chloride  and  Sodium  Sulphate,  Method  of  Mak- 

,  ing .  T.  Meyer,  IJuergel,  Germany.  U.S.  Pat,  702,877, 

June  17.  iail2.      Compare  U.S.  Pat.  098,704,  1902;  this 
I  Journal',  1902,  772. 

i.  MIXTDKE  of  sodium  chloride  and  bisulphate  is  heated  to 
hout  400^  C,  the  HCl  evolved  is  condensed  by  waler  or 
i;herwise,  and  sodium  sulphate  is  obtained  as  residue. — E.  S. 

Vaustic    \_AlkaH']     Process    of   Producing  .     11.    K. 

;  Moore,  Massachusetts.  U.S.  Pat.  703,289,  June  24, 
I  1902. 

Jn  aqueous  solution  of  the  chlorides,  chlorates,  or  sul- 
fates of  alkali  metals,  is  brought  iuto  contact  with  one  face 
■  a  diaphragm  of  sufficient  porosity  to  permit  the  free  flow 
t  the  solution,  and  an  electric  current  is  passed  through 
|ie latter  and  the  diaphragm  to  an  unsubmerged,  foraminous 
;thode  in  contact  with  the  other  face  of  the  diaphragm, 
ereby  converting;  the  metal  ion  into  hydrate  by  the  water 
'  the  undecomposed  percolated  solutiou,  the  electrolysis  of 
Ihich  is  continued  in  the  pores  of  the  cathode. — G.  H.  E. 

Vine ;    Vacuum  Apparatus  for  Boiling  .     G.  N.  Vis, 

Scbweizerhalle,  Switzerland.     U.S.  Pat.  702,264,  June  10, 
1902. 

|he  combination  with  a  brine  vessel  open  to  the  atmosphere, 
pan  provided  at  its  lower  end  with  a  tubular  extension 
cated  in  said  vessel,  a  system  of  heating-pipes  located  in 
id  pan,  means  for  creating  a  vacuum  in  said  pan,  a  pipe 
scending  from  the  top  part  of  the  pan,  and  a  liquid  seal 
^r  the  lower  open  end  of  the  pipe,  of  a  pipe  connecting  the 
j.n  at  a  point  above  the  heating-pipes  with  the  brine- 
pply  reservoir,  a  heat-exchanging  apparatus,  and  a  pipe 
r  supplying  the  heat-transmitting  member  of  the  appa- 
tus  with  the  condensed  water  formed  in  the  iieating  system 
,thepan.  .See  also  U.S.  Pat.  70U.8G0,  1902  •  this  Jourual, 
;02,  194.— E.  .S. 

tygen  ;  Retort  for  Generating .     F.  K.  Felt,  Chicago. 

U.S.  Pat.  702,83.i,  June  17,  1902. 

wGEN  is  produced  from  air  and  steam,  by  means  of  a 
I  itable  liquid,  such  as  manganate  of  soda,  successively  and 
ntinuously  oxidised  by  the  air  and  de-oxidised  by  the 
-;am.  The  air  and  steam  are  supplied  respectively  to 
,idising  and  deoxidising  chambers  formed  by  partitions  in 
e  retort,  each  chamber  being  subdivided  into  a  series  of 
■mpartments  in  communication  with  each  other.  Means 
|i  provided  for  the  escape  of  nitrogen  from  the  oxidising 
I  amber,  and  for  the  withdrawal  of  the  oxygen  from 
'e  deoxidising  chamber. — K.  A. 


VIII.-GLASS,  POTTEEY,  ENAMELS. 

English  Patents. 

iio;  Apparatus  for  the  Manufacture  of  Flake from 

IMica    Plates,    Crystals,    or   Nodules.     H.    C.    Michcll, 
London.     Eng.  Pat.  4969,  March  8,  1901. 
lOA-PLATES  are  passed   through  bending    rolls    to    bring 
(Out  a  preliminary  loosening  of  the  flakes,  and  are   then 

I 


glass  out  through  the  discharge  passage  which  leads  from 
the  low  er  part  of  the  chamber  and  extends  upwards  above 
the  plane  of  inlet  thereto. — \V.  C.  H. 

United  St.\te8  Patents. 

Glass-Fumace.      J.    P.   Putaliaz,   Brooklyn,   New  York, 
U.S.A.     U.S.  Pat.  699,972,  May  13,  1902. 

The  furnace  is  open  at  both  ends,  and  is  provided  with  a 
horizontal  partition  in  the  centre,  which  forms  the  bottom  of 
the  furnace  chamber.  In  the  centre  of  this  partition  is  a 
plate,  which  can  be  moved  vertically  up  or  down  by  meaus 
of  a  lever.  There  are  rails  for  trucks  through  the  furnace, 
and  over  the  front-end  is  a  hollow  conical  casing,  the  bottom 
of  which  is  provided  with  a  gr.ating,  on  which  cylinders  of 
glass  can  undergo  a  preliminary  heating.  On  one  side  of 
of  the  furnace-chamber  is  a  fuel  space  to  which  oil  or  gas 
can  be  supplied. — W.  C.  H. 

Glass ;    Manufacture    of   ,   by    Electrical  Heating. 

A.  Voelker,   Ehrenfeld,    Germany.     U.S.    Pat.    702,081, 
June  10,  1902. 

See  Eng.  Pat.  12,673,  1900;  this  Journal,  1900,  1113. 

— W.  C.  K. 

IX.-BTJILDING  MATEKIALS.  CLAYS, 
MOETARS  AND  CEMENTS. 

Cements ;    Influence   of   Calcium    Sulphate   on  .     L. 

Deval.  Thonind.-Zeit.,  26,  [69],  913— 915. 
The  author  first  determined  the  increase  in  volume  produced 
by  the  addition  of  calcium  sulphate  to  cements.  With  this 
object  the  finely-ground  cement  was  completely  hydrated 
by  mixing  with  JO  per  cent,  of  waler,  and  storing  the  blocks 
under  water  for  three  months  out  of  contact  with  carbon 
dioxide.  The  mass  was  then  dried,  reground,  passed  through 
a  sieve  with  4,900  meshes  per  sq.  cm.,  mixed  with  half  its 
weight  of  calcium  sulphate  and  33  per  cent,  of  water,  and 
made  up  into  rods,  whicli  were  kept  moist  .ind  protected 
from  carbon  dioxide  by  storage  on  moistened  filter  paper 
under  a  glass  bell.  At  the  end  of  21 — '-'4  days  the  increase 
in  length  of  the  rods  w.is  measured,  with  the  following 
results,  the  percentage  of  alumina  in  the  cement  being  given 
in  each  case: — 


)ught  into  a  "flaking"  chamber,  where  they  encounter 
leeways  a  blast  of  air,  which  carries  them  into  another 
.imber,  divided  into  two  parts  by  a  vertical  partition,  on 
e  side  of  whiih  partially  disintegrated  plates  collect,  and 
•  returned  for  further  treatment,  while  the  lighter  flakes 
:  carried  on  by  the  blast  of  air,  and  collect  in  the  second 
apartment, — \f .  C.  H. 

ois;    Apparatus  for  Delivering   Melted  .     G.   M. 

White,  London.  From  C.  W.  Foster,  New  York,  U.S.A. 
Erg.  Pat.  24,319,  Nov.  29,  1901. 

PRniAKT  furnace  is  connected  by  a  conduit  with  a  supple- 
ntary  furnace.  In  the  latter,  the  conduit  opens  into  an 
aular  space,  connected  by  ports  with  a  central  discharge- 
imber    in  which  is  a  plunger  for  forcing    the   melted 


Elongation. 

Alumina. 

Per  Cent. 
12 
27 
16 
14 

4r 

Per  Cent. 
6-2 

16-6 

„           from  Chainpignolles 

Cement,  from  G  i-appiur  de  Beffes 

14-5 
7-B 
4-7 

The  variation  of  the  elongation  with  the  percentage  of 
alumina  present  is  probably  due  to  the  formation  of  calcium 
sulphaluminates. 

In  order  to  determine  the  amount  of  calcium  sulphate 
so  combined  and  rendered  insoluble  in  distilled  water, 
when  the  maximum  elongation  was  attained,  a  quantity  of 
the  test  rods  equivalent  to  1  grm.  of  cement  was  rubbed 
down  in  a  quantity  of  water,  more  than  sufficient  to  dissolve 
the  entire  amouut  of  calcium  sulphate  taken.  The  pre- 
cipitate was  filtered  after  24  hours,  then  washed  with  lime 
water,  and  the  operations  repeated  until  the  washings  ceased 
to  extract  any  more  calcium  sulphate.  On  then  boiling 
the  residue  with  ammonium  chloride  to  decompose  the 
aluminium  sulphate,  and  filtering,  the  amount  of  sulphuric 
acid  in  the  clear  liquid  was  determined,  thus  giving  the 
amount  of  combined  calcium  sulphate  present.  The  results 
show  that,  except  in  one  or  two  instances,  the  amount  of 
calcium  sulphate  combined  is  far  less  than  the  maximum 
possible  were  the  alumina  entirely  present  as  tricalcium 
alumioate.     The  duration  of  the  experiment  influences  the 

[   extent  to  which  calcium  sulphate  is  fixed  by  the  cement, 
one  sample  being  found  to  have  combined  with  0' 146  part 

i  of  sulphate  after  15  days,  0'171  after  30  days,  and  0-224 
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after  4.'«  days.     In  another  set  of  experiments,  prolonged  to        the  combined  calcium  sulphate  reached  a  constant ; 
the   point  of  saturation  of  the  calcium  aluminate,  or  until        the  following  results  were  obtained  : — 


=1; 
sun 


Cement. 


Duration 
of  Test. 


Increase 
in  Tolunie. 


Per  Cent. 


Cement  with  excess  of  lime  . 


Portland  cement  with  excess  of  alumina . 


Lonpioly  Portland  cement  (plastering) . 


■I 


for  brickwork. 


Mantes  Porlland  cement  (ordinary  fineness).  ] 

„        (sirted  through  4000-5' 

mesh  sieve).  t 

Portland  cement  from  Havre  (ordinary  fine- f 

ness).  i 

Portland  cement  from  Havre  (sifted  tlirough-j 
4900-mesh  sieve).  *  (. 


Ruoms  cement . 


English  cement. 


{ 

Portland  cement  from  Desvre  Fourraantreaux  \ 
Laboratory  cement,  with  excess  of  alumina  . .  -. 


1  month 

G  months 

1  month 

3  motiths 

6 

1  month 

6  months 
1  month 
2i  months 
7 

40  days 
5  months 
1  month 
8  months 
1  month 

7  months 
1  month 

8  months 
8  days 

22  „ 
75  „ 
11  months 

2i      „ 
10 
21  days 

•J  months 

7 

3 

7       „ 
17  days 

1^  months 


Cement  containinp; 
■Water. 


Amount  of  Calcium 
Sulphate. 


Capable  of 
being  com- 
bined by 
the  Calcium 
Aluminate. 


.'.4 

48 
85-5 
85-5 
B4 
78 
fi6 
75 

06 

75 

103 


21 

75 

117 
57 


23 

96 
102 


l|  0-150  [ 

>  0-18II 

]  0-171 

I-  0-204 

]  0-22t 

I  0-248 

i  0-248 

j  0-233 


of  alumina. 


with  one-third  the  amount  C  1 
I, 


2fi  days       I 
2  months  i 


0-233    [ 
0-400   ■! 

}      0-175    I 


Actually 
combined. 


0-162 
0-247 
0-126 
0-184 
0-279 
0-121 
0-213 
0-177 
0-296 
0-360 
(1-206 
0-.-i2S 
0-221 
OS32 
0-211 
0-316 
0-21S 
0-330 
0-143 
0-170 
0-202 
0-337 
0-114 
0-162 

0-143 
fl-140 
0-248 
0-8-25 
O-SiS 
0-351 
0-546 

0-187 
0-267 


Anhydrous 
Cement. 


Amount 

of  Lime 

Combined. 


} 

0 

I 

0 

3 

} 

0 

0 

\ 

0 

\ 

0 

I 

0 

) 

1 

n 

) 

1 

0 

>. 

(1 

> 

i 

0 

-065 
-liSS 
■088 
-097 

-115 

-121 
-14S 
•143 

-148 

-0S2 

■119 
•122 


Remarks. 


Tiu'  cement  set  hard,  ant 
did  not  bind  any  moF' 
calcium  sulphate. 


0-272 


^1  The  anhydrous  cemen 
1  absorbed  a  larjre 
'j  !  amount  of  calcium  sut 
\,\      phate  than  the  other. 


To  prevent  the  setting  of  the  anhydrous  cements,  a 
20-fold  weight  of  water  ■was  added,  and  the  samples  were 
frequently  agitated  in  the  flasks  ;  a  considerable  increase 
in  volume  occurred,  but  could  not  he  measured.  In  the 
cements  containing  water  some  irregularity  in  the  elonga- 
tion ■was  noticeable — chiefly  due  to  the  resistance  offered 
by  the  moistened  paper  support.  The  increase  in  volume 
is  .accompanied  by  progressively  increasing  qnuntities  of 
calcium  sulphate  ;  bj-  prolonging  the  experiments  bej-ond 
the  period  (1 — 3  months)  at  wihich  the  alumina  would  be 
saturated  with  calcium  sulphate  if  entirely  present  as  tri- 
calcium  aluminate,  the  amount  of  combined  sulphate 
continues  to  increase,  and  indeed  exceeds  the  amount 
theoretically  necessary  to  the  saturation  of  the  aluminate 
assumed  at  present. 

Apart  from  calcium  ferrite,  which  does  not  occur  in 
Portland  cement,  calcium  aluminate  is  the  only  constituent 
of  cement  th.at  can  combine  with  calcium  sulphate  ;  and  it 
is  found  that  the  amount  of  sulphate  fixed  in  excess  of  that 
combined  with  the  aluminate  is  retained  mechanically,  and 
can  be  extracted  by  frequent  and  prolonged  steepings  in 
milk  of  lime. 

The  action  of  carbon  dioxide  on  the  sulphaluuiinate  is 
one  of  dissociation,  resulting  in  the  liberation  of  calcium 
sulphate. 

The  conclusion  to  be  drawn  from  the  experiments  is  that 
calcium  sulphate  produces  changes  of  form  and  an  increase 
in  volume  in  the  case  of  hydraulic  mortars,  with  a  tendency 
to  diminish  the  tensile  strength.  In  cements,  like  Portland 
cement,  containing  sufficient  lime  to  ensure  the  complete 
conversion  of  the  alumina  into  tricalcium  aluminate,  the 
formation  of  sulphaluminate  continues  until  the  whole  of 
the  alumina  is  involved  ;  the    calqium  aluminate  is    thus 


neutralised  and  the  hardening  of  the  cement  is  facilitattd 
The  action  of  calcium  sulphate  extends  still  further,  ai 
additional  quantity,  varjing  from  34  to  7G  per  cent,  enter 
ing  into  combination  with  the  cement,  producing  an  increas'. 
in  volume  and  leading  to  the  decomposition  of  the  mortar 
In  cements  containing  no  .alumina,  or  an  insulliciency  o 
lime,  calcium  sulphate  has  no  effect ;  hence  it  is  thi 
aluminous  cements  with  a  low  modulus  of  hydraulicity 
e.g.,  Portland  cements,  that  are  most  exposed  to  the  decom- 
posing action  of  the  sulphate. — C.  S. 

Cement ;    Abnormalities   in   the   Initial    Setting   of  — 

N.  Ljamin.  Thonind-Zeit.,  26,  [GG],  S74— 876. 
OccASioxALi.v  cements  that  are  slow-setting  when  fresl 
undergo  conversion  to  quick-setting  on  storage,  and  thei 
either  retain  that  character  or  revert  to  the  original  itate 
According  to  the  proved  theory  of  Le  Chatelier,  that  thi 
hardening  of  cement  is  due  to  the  formation  of  hydrate* 
calcium  bisilicate,  which  is  generally  connected  with  thi 
formation  of  calcium  hydroxide,  it  follows  that  the  speed  o 
the  reaction  can  be  accelerated  by  facilitating  the  precipiti 
tiou  of  the  latter,  or  retarded  by  preventing  same.  _  Thil 
view  was  confirmed  by  the  author  in  a  series  of  experiment; 
wherein  the  cement  was  treated  with  calcium  chloride 
sodiuni_chloride,  sodium  and  potassium  carbonates,  caleiuir 
sulphide,  and  carbon  dioxide  (dissolved  in  the  mixinp 
water).  In  the  latter  case,  the  acceleration  is  considerable' 
although  the  amount  of  CO^  contained  in  water  at  tin 
ordinary  pressure  is  small.  Calcium  chloride  in  smal 
quantity  retards  setting,  but  accelerates  the  same  when  thi 
amount  is  increased,  the  reason  for  this  being  the  compara 
tively  small  amount  of  calcium  hyilroxide  entering  intothf 
formation  of  the  insoluble  oxychloride  formed,  so  that  it  li 
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,uly  when  the  proportion  of  chloride  is  high  that  any 
ippreeiiible  accelerative  effect  is  produced,  the  soluble 
■hloride  at  first  retarding  the  setting. 

Calcium  sulphide,  wh.ch   is  also  often  present  to  a  ."iinall 

xtent    in   cement,  forms   an  insoluble  compound  with  the 

lydroxide ;  but  its  effect  is  relatively  low,  about  three  parts 

')f  the  sulphide  being  required  to  combine  with  one  of  the 

nydroxide. 

An  increase  in  the  proportion  of  alumina  in  the  cement 
lilso  facilitates  precipitation  of  the  calcium  hydroxide,  and 
iccelerates  the  setting  :  and  enquiries  addressed  to  several 
iJussiau  cement  makers  resulted  in  exi>ressions  of  opinion 
!hat  the  conversion  of  slow  setting  cements  into  fast  setting, 
jis  a  result  of  storage,  is  often  due  to  the  presence  of  high 
lercentages  of  alumina,  especially  when  the  cement  is  pre- 
nared  by  the  dry  process.  The  addition  of  gypsum,  which 
\i  soluble,  also  retards  the  setting  at  first ;  but  when  the 
itter  enters  into  combination  with  the  calcium  aluminate 
•resent,  its  restraining  action  is  removed.  A  similar  effect  is 
produced  by  the  calcium  oxide  which  is  invariably  present  in 
treshly-burned  cement  clinker,  but  which  is  gradually  con- 
■erted  into  carbonate  onstoriige.  .Vu  examination  of  cement 
tored  in  casks  shows  tliat  when  the  calcium  hydroxide 
ndergoes  conversion  into  carbonate,  the  outer  layers  set 
■  tore  quickly  than  those  near  the  centre.  In  one  instance 
ae  cement  m  the  inner  ]iortion  of  the  cask  began  to  set 
1  26  minutes  and  finished  in  4.5  minutes,  whereas  that  in 
le  outer  portion  commenced  and  finished  in  13  and  26 
■linutes  respectively ;  whilst,  at  the  end  of  three  mouths' 
j;orage,  the  inner  layers  commenced  to  set  in  15  minutes, 
iod  finished  in  35  minutes,  the  setting  of  the  outer  portion 
eing  complete  in  15  minutes. — C.  S. 

English  Patents. 

f'iln;    Continuous    Cement   and   Lime .     W.    L.    H. 

j  Roberts,  Rochester.     Eng.  Pat.  13,154,  June  27,  1901. 

i'he  upper  part  of  the  cooling  chamber  is  of  the  same 
iameter  as  the  calcining  chamber,  but  increases  in  diameter 

iwer  down,  the  bottom  part  being  in  the  form  of  an  inverted 
one.  At  the  bottom  of  the  kiln  is  a  pinnacle  to  facilitate 
he  removal  of  the  clinker,  &c.,  through  drawing  eyes.  The 
(taw-bars  are  supported  by  cross-bars  at  either  end.     The 

ilcining  chamber  is  surrounded  by  an  air-chamber,  and 
.lere  are  several  blowers  in  the  side  of  the  kiln.  The  hood 
insists  of  a  skeleton  frame  covered  with  metal  lathing  and 
j  ortar.  A  horizontal  course  (if  fire-clay  blocks  is  arranged 
DOve,  and  another  below  the  fire  zone,  to  enable  the  kiln 

uing  between  the  courses  to  be  repaired  without  disturbing 

le  rest  of  the  linmg. — W.  C.  H. 

'ement,  Lime,  Plaster,   Bricks,  and  the   like ;  Kiln  for 

Bumintj  .     F.  Kilbv,  Pylle,   Somerset.    Eng.   Pat. 

13,413,  July  2,  1901.        "  , 

HE  kiln  is  par.allel-sided,  about  3  ft.  by  3  ft.  by  G  ft.  high, 
|ith  two  doors  on  the  side  for  charging  and  discharging.  A 
lirced  draught  of  live  steam  or  hot  air  is  introduced  below 
I  e  fire-bars  to  promote  combustion. — W.  C.  H. 

usible   Composition    or    Cements  for   the    Production  of 
Articles  bi/  Casting  or  Mouldi  ng  Processes.    L.  A.  Brown, 
I  St.  Louisi  Missouri,  U.S.A.     Eog.   Pat.  8431,  Nov.  28, 
j  1901.     (Under  Section  2  of  the  Patents  Act,  1S88.) 

jj  PAETS  of  sulphur  are  liquified  by  heat,  and  10  parts  of 
jment  (such  as  Portland  cement),  mixed  therewith,  and 
(I  parts  of  heated  sand  added  ;  the  temperature  is  then 
jicreasedto  750' F.  and  5  parts  of  lampblack  and  5  parts  of 
i'louring  matter  added  ;  the  temperature  is  reduced  till  the 
]ass  is  viscid,  and  it  is  then  poured  into  moulds  to  cool 
d  set.— \V.  C.  H. 

ortland  Cement ;    Production   of ,  from   Chalk   and 

t  Clay,  in  conjunction  with  the  Rotary  Kiln  Process  or 
'any  other  kind  of  KHiiJor  Burning  Cement.    C.  R.  Gost- 

ling,  Lyme   Regis,  Dorset.     Eng.   Pat.   7110,   .March  24, 

1902. 

jiE  chalk,  and  any  flints  present,  are  ground  dry  in 
litable  machinery.     The  clay  is  dried  sufficiently  to  pass 


through  edge-runners,  and  then  mixed  with  the  chalk,  and 
conveyed  to  a  revolving  cylinder,  heated  by  waste  heat 
from  the  rotary  kiln,  or  to  drying  floors.  The  material  is 
then  elevated  into  hoppers  ami  passed  into  grinding 
machinery,  from  which  it  is  taken  by  a  worm  conveyor  to 
the  rotary  kiln,  being  mixed  on  its  way  with  a  certain 
amount  of  moisture.  The  claims  for  this  process  .are — 
economy  of  fuel  in  burning  the  cement  composition,  as  the 
moisture  is  reduced  to  a  minimum  ;  an  increased  output  of 
clinker,  since  the  materials  contain  30  per  cent,  less 
moisture  :  saving  in  the  cost  of  production  by  the  appli- 
cation of  the  waste  heat  of  the  rotary  kiln  to  the  drying  of 
the  composition  ;  and  also  great  economy  in  labour. 

— W.  C.  H. 

Stone;  Manufacture  of  Artificial  .     F.  Jur.schina, 

Stockholm,  Sweden.     Eng.  Pat.  3493,  Feb.  11,  1902. 

FiNELT-OKOu.vu,  easiiy-fusible  mineral  or  mineral  slag  or 
refuse  is  mixed  with  and  partially  disscdved  by  a  solution  of 
sodium  silicate;  finely -ground  sand  or  pulverised  stone  is 
moistened  with  this  solution,  and  the  mass  obtained  pressed 
or  cast,  dried  and  burned.— -W.  C.  H. 

Coatiny    Wooden  Surfarcs  and  Brick  Walls,  and  for  other 

Purposes;     Compositions     for    .      .\.    \'.    H.   F.    C. 

Clauson-Kaas,  Copenhagen.     Ene.  Pat.  6337,  March  14, 
1902. 

The  addition  of  aluminium  hydroxide,  or  that  of  any  other 
metal  of  the  iron  group,  to  an  alkali  or  alkaline-earthy 
albuminate,  causes  it  to  remain  permanently  elastic  after 
drying,  and  suitable  for  a  covering,  fixing,  or  binding 
composition. — M.  J.  .S. 

United  States  Patents. 

Cement    [Portland    Cement]  ;  Process    of  Making  . 

F.  G.  Jordan,  Washington,  U.S.A.     {J.-S.  Pat.  702,009, 
June  10,  1902. 

Limestone  is  calcined  and  mixed,  whilst  in  an  incandescent 
state,  with  a  sufficient  quantity  of  moist  silicious  clay,  to 
which  a  solution  of  silicate  of  soda  may  he  added  as  a  flux. 
The  mixing  is  conducted  in  an  air-tight  holder,  and  the 
material  agitated  in  the  presence  of  a  hychating  agent.  The 
mixture  is  afterwards  moulded  into  blocks,  which  are  burned, 
and  then  ground  to  fine  powder. — \V.  C.  H. 

"  Matter"  [Cement]  ;  A  Composition  of .    G.  Le  Roy 

DeLencheres,  France.  U.S.  Pat.  702,140,  June  10,  1902. 

The  composition,  intended  for  use  in  the  construction 
of  maritime  work,  dykes,  pipes,  flagstones,  &c.,  consists 
"  of  a  heated  and  cooled  mixture  of  simple  or  double 
salts  of  alumina  and  potash,  silica,  oxide  of  manganese, 
sulphate  of  lime,  sulphate  of  baryta,  a  hydroearbon,  aod 
gravel."  For  example,  the  composition  may  be  formed  by 
heating  together  clay,  60 — 70  per  cent. :  tar,  22  —35  per 
cent. ,  gypsum,  2 — 3  per  cent. ;  barium  sulphate,  1 — 2  per 
cent.  ;  silica,  3 — 5  per  cent. ;  and  manganese  oxide,  5 — 8 
per  cent. — E.  S. 

Matter  [Cement  for  Floors,  Walls,  tj-c]  ,-  Composition  of. 
T.  O.  Pause,  Atlanta,  Georgia,  U.S.A.,  Assignor  of  one- 
half  to  J.  S.  Clarke,  Atlauta.  U.S.  Pat.  703,151, 
June  24,  1902. 

This  consists  of  several  layers  of  burlap,  treated  with  "  a 
solution  of  magnesium  chloride,  magnesite,  and  whiting," 
and  to  which  a  surfacing  compound  is  applied,  consisting  of 
magnesium  chloride,  maguesite,  sawdust,  and  sihca.  To 
this  surface  a  soap  solution  is  applied,  then  a  filler,  and 
a  sizing  of  soap  solution,  which  latter  is  polished.— W.  C.  H. 

Stone  ;  Apparatus  for  the  Manufacture  of  Artificial . 

F.  Marx,  Leipzig,  Germany.     U.S.  Pat.  702,573,  June  17, 
1902. 

See  Eng.  Pat.  4202,  19U1  ;  this  Journal,  1901,  810.  The 
apparatus  consists  of  a  drum,  which  can  be  closed  her- 
metically, and  can  be  made  to  rotate.  The  magnesium 
chloride  solution  is  supplied  to  the  drum  from  a  tank  by  an 
easily  detachable  pipe.     Diametrically  opposite  the  opening 
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by  which  the  miiterials  are  introduced,  is  another  opening 
for  drawing  off  the  liquid,  the  latter  opening  being  pro- 
tected by  a  sieve  to  jirevent  the  mixing  balls  iu  the  drum 
from  coming  out. — W.  C.  H. 

Stone  or    Brick  ;  Manufacture   of   Artificial    ,   (tiid 

Hie  Preparation  of  Lime  therefor.  O.  H.  Anderson, 
Stockholm,  .Sweden,  Assignor  by  Mesne  Assignments 
to  Silicate  Brick  .Syndicate,  Montreal,  Canada.  U.S.  Pat. 
702,611,  June  17,"lSlOi;. 

Ninety-five  parts  by  weight  of  sand  are  mixed  with  five 
parts  by  weight  of  dry,  hnelj'-divided  (slaked)  lime,  and 
with  the  minimum  amount  of  water  necessary  for  moulding 
the  mixture  into  shapes  ;  to  hardeu  the  moulded  articles 
they  are  placed  in  a  chamber,  together  with  a  quantity  <if 
unslaked  lime,  approximately  equal  to  that  contained  in 
the  batch  of  articles  to  be  hardened,  and  treated  with  dry 
steam  at  a  pressure  of  not  less  than  100  lb.  to  the  sq.  in., 
the  lime  being  slaked  simultaneously.  As  an  alternative 
process,  the  sand  may  be  added  to  a  mixtun?,  previously 
heated  to  redness,  of  sand  and  slaked  lime,  the  mass  being 
moistened  with  hydrochloric  acid,  moulded,  and  treated  as 
above. — W.  C.  H. 


X.-METALLURar. 

Metal  of  Jiailivai/  Jiearings ;  An  Jitvestii/ation  of  Cau^i^s  of 
Hot  Boxes  in  Railnaif  Service,  and  Methods  for  t/ieir 
Prevention.  K.  Job,  Chemist  to  the  Philadelphia 
and  Heading  Kailway  Co.,  Heading,  Pa.  J.  Franklin  Inst,, 
June  1900. 

DcDiEV  has  already  investigated  the  influence  of  the  general 
chemical  composition  of  the  alloys  used,  on  the  efficiency  of 
bearing-metal  alloys  (this  Journal,  1892,  440). 

The  author's  experiments  relate  more  particularly  to  the 
inBuence  of  the  structure  of  the  metal  on  the  qualiiy  of  the 
bearings.  A  large  number  of  bearings  were  taken,  \\hieh 
had  been  removed  from  cars  belonging  to  different  railroads, 
o^\'ing  to  their  having  run  hot  while  passing  over  the 
Philadelphia  and  Heading  Kailroad.  Fractures  of  these  were 
examined  to  ascertain  the  general  physical  characters  of 
the  metal ;  micro-photographs  were  obtained  of  polished  and 
etched  sections;  a.id  analyses  were  made,  especially  in  cases 
where  marked  segregation  or  crystalline  structure  existed, 
in  order  to  find  out  whether  the  defect  was  due  to  the  use 
of  an  improper  mixture  or  to  fauity  foundry  practice.  In 
most  cases,  the  tensile  strength  and  eloniration  of  test 
sections  were  also  determined.  As  the  work  proceeded, 
alloys  were  prepared  in  the  foundry  to  check  the  accuracy 
of  deductions  made  from  the  preceding  examinations,  and 
also  to  discover  the  conditions  of  foundry  practice  which 
lead  to  excessive  friction,  as  well  as  those  necessary  to 
secure  the  best  results.  The  bearings  examined  varied 
widely  in  composition,  the  most  numerous  containing 
copper,  tiu,  and  lead,  others  copper  and  tin,  others 
phosphor-bronze,  and  others  copper-zinc  alloys  running  as 
high  as  35  per  cent,  of  zinc,  "  an  alloy  which  had  seldom 
been  discarded  owing  to  heating  resulting  from  defects  in 
the  bearings  themselves,  but  which  showed  evidence  of 
exceedingly  rapid  wear."  The  main  causes  which  led  to 
heating  were  found  to  be — 

1.  Segregation  of  the  metals. 

2.  Coarse  crystalline  structure. 

3.  Dross  or  oxidation  products,  and  gas  cavities. 
Imperfect  luljrication  seemed  to  have  been  the  sole  cause 

of  relatively  few  failures. 

Segregation  was  found  to  be  due  in  many  cases  to  an 
attempt  to  alloy  the  metals  in  improper  proportions,  notably 
to  the  use  of  excess  of  lead  with  ordinary  foundry  practice, 
resulting  in  a  liquation  of  part  of  the  lead  and  often  also 
the  separation  of  part  of  the  copper  as  "copper  spots." 
Pouring  the  metai  too  rapidly,  at  too  high  a  temperature,  is 
a  verv  frequent  cause  of  segregation,  since  the  metal  then 
retaains  molten  tt)0  long  in  the  mould,  giving  time  for  alloys 
of  different  composition  to  crystallise  out  separately,  tending 
to  produce  surfaces  of  unequal  hardness  and  heat  capacity, 
a  condition  which  locali-ses  ttiction  and  ultimately  results  in 
excessive  heating.     A  fine-grained  and  practically  uniform 


structure  may  be  obtained,  even  with  a  mixture  of  metal 
which  do  not  truly  alloy,  by  comparatively  slow  pouring 
so  that  the  metal  solidifies  as  soon  as  pos^ible  after  it  ha 
entered  the  mould,  but  uot  puariug  too  slowly,  as  tbis  lead 
to  the  formation  of  '*  shot"  in  the  bearing,  through  th 
freezing  of  the  metal  before  it  has  flowed  completely  int 
the  mould.  The  proper  rate  of  pouring  must  bedeterminei 
by  experiment. 

The  coarse  crystalline  structure  often  seen  in  defectiv 
bearings  was,  iu  some  cases,  found  to  be  due  to  the  com 
position  of  the  alloy,  antimony  especially  tending  to  pro 
dace  it.  In  many  cases  it  resulted  from  rapidly  pouring  th 
metal  at  too  high  a  temperature,  and  oftt-ii  it  was  traced  t' 
an  excess  of  phosphorus,  silicon,  or  other  deoxidisinj 
agent.  A  coarse  structure  is  detrimeii'al  in  two  ways.  I 
tends  to  localise  friction,  and  secondly,  by  decreasing  tb 
ductility  and  tensile  strength  of  the  metal,  it  causes  ai 
excessive  rate  of  wear,  for  it  has  been  proved  by  differen 
experimenters  that,  with  a  given  tensile  strength,  rapidit 
of  ^vear  increases  with  brittleness. 

Another  very  common  defect  iu  the  bearings  was  th' 
presence  of  dross  or  oxidised  metal,  arid  of  large  amounts  o 
occluded  gas.  The  former,  by  abraiding  the  jouma 
causes  increased  friction  and  healing ;  tiie  latter,  by  re 
ducing  the  area  of  the  bearing  surface,  increases  th 
pressure  and  the  wear  and  tear.  Dross  causes  the  metal 
unless  rai.sed  too  highly  in  temperature,  to  pour  sluggishl 
in  casting,  and  it  also  prevents  clean  and  sharp  cast 
ings  being  obtained.  This  sluggishness  cau  be  eutirel; 
cured  by  the  chemical  action  of  any  good  deoxidisioj 
material.  Thus,  a  small  amount  of  phosphorus  causes  : 
marked  increase  of  fluidity,  and  imparts  to  the  metal 
much  denser  microscopical  structure,  as  well  as  greate 
strength  and  ductility,  Phosphor  bronze  is  noted  for  it 
fluidity,  closeness  of  structure,  strength,  and  wearinj 
qualities,  provided  it  does  not  contain  excess  of  phosphorus 
Excess  leads  to  the  formation  ot  a  network  of  crystalUn. 
metallic  salts,  which  increases  with  repeated  re-melting 
until  finally  the  metal  is  more  defective  than  if  no  de 
oxidation  had  been  attempted.  Excess  of  silicon  leads  ti 
similar  results. 

Zinc  and  sodium  are  useful  deoxidisers — the  action  o 
zinc  in  producing  sound  castings  has  long  been  known— 
but,  as  Dr.  Dudley  pointed  out  iu  1892,  the  amount  of  ziu' 
added  should  not  be  more  than  1  or  2  per  cent,,  or  cnougl 
to  combine  with  the  oxygen  present,  and  pass  away  a 
slag  and  fume.  The  uame  applies  to  sodium.  Any  exces 
of  these  metab  left  in  the  alloy,  although  not  directl; 
increasing  friction,  tends  in  a  marked  degree  to  caos. 
weakness,  and  to  decrease  both  tensile  strength  ant 
ductility.  In  large  railway  foundries,  "yellow  brass"! 
apt  to  accumulate  iu  the  scrap  heap,  and  if  much  of  suci 
metal  is  added  to  the  put,  a  considerable  proportion  of  zin. 
may  ^e  introduced  into  the  mixture,  and  coiuparatiTel; 
rapid  wear  results.  .Such  yellow  metal  should  be  kep 
separate,  and  only  added  iujnst  sufficient  amount  to  eaci 
pot  to  introduce  the  requisite  proportion  of  zinc.  Zini 
alone  does  not,  however,  effect  complete  deoxidation,  and  i 
is  desirable  to  add  also  a  viu-y  little  silicon,  after  adding  th 
spelter  or  ^  ellow  metal.  In  this  way  a  very  close-grainei 
and  ductile  metal  is  obtained  at  moderate  cost.  Th- 
amount  of  silicon  needs  to  be  very  carefully  regulated,  ii 
order  to  avoid  the  partial  crystallisation  caused  by  excess 
A  section  obtained  from  a  casting  is  examined  micro 
seopically,  and  if  any  crystallisation  is  observed,  th 
amount  of  silicon  added  to  the  next  batch  is  reduceo 
until  the  correct  structure  is  obtained.  In  the  author' 
experience,  he  has  found  the  amount  of  silicon  required  fo, 
different  lots  of  scrap  fairly  uniform,  and  the  correct 
proportion  having  been  once  ascertained,  it  is  merel; 
necessary  to  check  the  foundry  by  taking  bearings  a, 
randouTfrom  the  daily  output  for  niicro.scopie  examinatioij 
a  practice  which  is  considered  indispensable  for  maintainini 
efficiency  among  the  workmen. 

All  the  above-named  defects,  viz.  : — Segregation,  coars 
crystallisation,  dross,  and  jioro.-.ity  of  the  metal,  as  well  a 
excess  of  deoxidisers,  especially  zinc  and  sodium,  tend  • 
reduce  the  tensile  strength  ami  ductility  of  the  metal,  aii> 
thus,   when  a  metal  of  known  composition  is  regularl 
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ibiected  to  those  tests,  with   analytical  and  microscopic 

(Ilk  as  a  basis,  it  becomes  possible  to  raise  the  foundry 
1  ;i  high  degree  of  efficiency. 

Very  carefully  condncted  experiments  made  by  placing 
i>irin'''s  of  pnictieally  the  same  composition,  but  differing 
•idelv  both  in  tensile  siren^th  and  ductility,  npnn  opposite 
Inds  of  the  same  axles,  have  ini-ariably  shown  that  increase 
if  RtreniTth  and  ductility  result  in  increased  life  of  the 
'earings,  confirming  the  observations  of  Dudley.  An 
istauce   is  given    in    which   eight   bearing    brasses,    each 

iiiposed  of  copper-tin-lead  mixtures,  were  placed  under 
inliTS  of  fast  passenger  locomotives,  one  bearing  of  each 
■t  being  placed  upon  one  end  of  each  axle.  All  the 
eariufs  were  practically  of  the  same  chemical  composition, 
ut  one  set  h.ad  a  tensile  strength  of  about  16,.500  lli.  per 
iiiare  inch,  with  an  elongation  of  about  6  per  cent.,  whilst 
,ie  other  set  had  a  tensile  strength  of  about  24,OUO  lb., 
jitb  an  elongation  of  about  13  per  cent.,  the  difference 
ein;  due  to  the  fact  that  in  the  one  case   the  metal  was 

iimis,  wliilst  in  the  other  it  was  thorjughly  deoxidised, 

iSL-grained,  and  homogeneous.  The  set  of  defective 
r;isses  wore  3.5  per  cent,  more  rapidly  than  the  other  set. 

lor  microscopical  examination,  the  author  recommends 
itting  sections  from  the  centre  of  the  bearing,  and 
ichiu"  with  an  approximately  decinormal  solution  of 
uiine   in    potassium   iodide,   the    time   of    etching    being 

minute.  In  a  few  cases,  dilute  chromic  or  nitric  acid 
muvs  the  structure  better.  In  ordinary  work,  a  magnifi- 
itiou  of  3U  diameters  is  sufficient. — L.  A. 

telling   and   Reftnini/  of   Metals   simiiltancouslt/ ;     Vessel 


for 
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Chem.-Zeit.,  I'JO-J,  26,  [44],  Kep.  100. 

I.  MEt.TiN'O  and   refining   process,  described  by  Schwartz, 

iiTolving  the  use  of  a  new  kind  of  converter,  has  now  been 

lasted  for  three  months  in  the  works  of  the  llawley  Low- 

iressure  Converter   Company,    in   Chicago.      The    vessel, 

ihieh  is  heated  with   crude  petroleum  as  a  fuel,  may  be 

'icd  for  the  production  of  cast-iron,  or  steel,  or  tombac. 

he  experimental   vessel    is  constructed   like    a   Bessemer 

•nverter.      The    petroleum    (sprayed   by   an    air-blast   at 

14    atni'isphere  pressure,  produced  by  a  Root's  blower) 

i'trodiiced  through  two  tuyeres   on  either  side,  and  near 

le  mouth  of  the   converter,  so    arranged  that  the   flame 

iroduced  receives   a  circulating  movement.     The  lining  of 

'le  vessel   is  of   Dinas   brick.     The  results   obtained  with 

<•}'  cast-iron  and  with   malleable   iron   were  excellent,  the 

rmer  requiring   25  minutes,  the  latter   2^  hours   to  run. 

.here  is  m  .absorption  of  sulphur,  and  the  loss  by  oxidation 

small ;  moreover  the  grey  cast-iron  was   both  more  dense 

ijd  purer  than  that  produced  in  the  cupola.  The  cost  of 
eating  grey  cast-iron  in  the  small  converter  is  practically 
le  same  as  in  the  cupola ;  but  the  converter  produces 
jaUeahle  iron  more  cheaply  than  does  the  reverberatory 
irnace. — W.  G.  M. 

I'per,  Siloer,  and  Gold ;  Application  of  the  Phase  Rule 

to  the  Mellinq  Points  of .     T.  W.  Richards.   Amer. 

J.  (Science,  Silliraan,  13,  [4],  377.  Chem.  Centr.,  1902, 
,  1,  [26],  1397. 

fOLBORN  and  Day  have  shown  that  the  melting  point  of 
bid  is  constant  at  1064°  C,  that  of  silver  varies  con- 
Jderably.  whilst  that  of  copper  is  constant  either  at  106.'>° 
j'  1084°  according  to  whether  air  is  present  or  absent. 
!he  variations  of  the  melting  points  can  he  explained  by 
jibbs'  phase  rule,  according  to  which  each  point  of  a 
ptem  is  a  definite  one,  when  the  number  of  the  phases 
^uencing  it  is  greater  by  two,  than  the  number  of  com- 
pnents,  provided  no  disturbing  influences  are  introduced. 
|i  the  case  of  gold,  there  are  three  phases,  solid,  liquid, 
jid  gaseous  gold,  and  one  component  (the  atmospheric 
'■es«ure),  therefore  the  melting  point  is  constant.  With 
Iver,  oxygen  comes  into  consideration  as  a  new  component, 
hilst  the  number  of  phases  remains  unaltered,  consequently 
e  melting   point   is   variable.      In  the    case   of   copper, 

!iprou8  oxide  is  formed  in  presence  of  air,  and  the  melting 
)int  falls  until  the  copper  is  saturated  with  the  oxide, 
bere  are  now  two  components,  namely  Cu  and  0,and  four 
lases    (solid   copper,    the   solution    of  cuprous    oxide    in 


liquid  copper,  liquid  cuprous  oxide,  and  gas),  and  therefore, 

according  to  the  rule,  the  melting  point  is  constant.  In  the 
absence  of  air  on  the  other  hand,  the  case  of  copper  is 
similar  to  that  of  gold  and  the  higher  melting  point  is 
constant.— A.  S. 

Sulphide  Ores  ;   Process  fir  Treatment  of '      H.  L.  Sul- 

man  and  H.  K.  Picard.     Inst,  of  ilining  and  Metallurgy, 
1902  [6]. 

Thi.s  process  has  been  devised  to  treat  comple.x  lead-zinc 
ores  of  the  Broken  Hill  type. 

The  roasted  ore  with  not  more  than  3  per  cent,  of  total 
sulphur  is  mixed  with  20  per  cent.  <:f  crushed  coking  coal, 
ami  the  mixture  briquetted  with  pitch  or  some  other 
carbonaceous  binding  material.  The  briquettes  are  then 
submitted  to  distillation  in  an  ordinary  zinc  retort  furnace. 
The  residue  in  the  retorts  containing  ail  the  lead,  silver,  and 
gold,  with  f> — 8  per  cent,  of  zinc,  can  be  readily  smelted 
in  the  ordinary  lead  blast  furnace  with  no  more  than  the 
usual  smelting  losses.  The  great  advantage  of  the  process 
is,  that  on  distillation,  the  coked  coal  retains  the  whole  of 
the  lead  and  slag-forming  materials  in  a  finely  divided  state 
in  the  briquettes,  so  that  with  larg;  percentages  of  lead  (as 
much  as  24  per  cent.),  no  abnormal  destruction  of  the 
retorts  takes  place,  at  the  same  time  the  distilled  zinc 
contains  less  than  ^  per  cent,  of  lead.  An  ore  containing 
2.5  per  oeut.  of  zinc  and  24  per  cent,  of  lead  gave  a  recovery 
of  70  per  cent,  of  the  zinc  and  90  per  cent,  of  the  lead. 

The  authors  append  a  table  of  actual  costs  incurred  at 
their  works. — B.  F.  D. 

Zinc   Ores,   and  Zinc-hearini;   Intermediate-  and    Waste- 
Products,     hitlierto    not,    or     with     di/firutti/,    fusible ; 

Treatment  of .      W.  Borchers.      Zeits  angew.  Chem., 

1902.  15,  [26],  637—642. 

The  author  points  out  that  the  lead  peroxide  produced  in 
Rontsehewskj's  process  (see  this  .Journal,  1900,  831)  can 
be  readily  converted  into  red  lead  by  heating  to  200"  C.,  a 
simple  process,  which  adds  to  the  value  of  the  method  com- 
mercially. Galena  containing  blende  and  dressing  products 
ot  this  ore,  and  blende  containing  heavy  spar,  can  be  treated 
by  ehlorination  in  aqueous  solution,  combined  with  leaching 
and  electrolysis  of  the  evaporated  and  dehydrated  chlorides. 
The  crushed  ore  is  mixed  with  a  dilute  saline  solution 
(NaCI,  ilgCl.,  or  the  like),  in  a  rotating  drum,  and  is  there 
treated  with  electrolytic  chlorine  introduced  through  a 
channel  in  the  shalt  on  which  the  drum  revolves.  The 
temperature  is,  meanwhile,  kept  at  30" — 40°  C.  Under 
suitable  conditions,  ehlorination  may  be  complete  with  the 
expenditure  of  but  a  slight  excess  of  chlorine.  The  lead 
ore  being  softer,  crushes  more  readily,  and  so  is  more  easily 
chlorinated  than  are  the  larger  particles  of  the  harder 
blende.  The  complete  conversion  of  the  zinc  would,  iu 
practice,  take  a  long  time,  and  is  unnecessary  since,  as  it  is 
practically  free  from  lead,  it  can,  after  washing,  be  treated 
by  well-known  methods  ;  indeed,  a  portion  of  it  dead-roasted 
is  useful,  in  a  subsequent  stage  of  the  process,  in  precipi- 
tating iron  from  the  solution.  On  leaving  the  ehlorination 
vessel  the  solution  is  allowed  to  ?tand  quietly  to  deposit,  as 
it  cools,  the  greater  portion  of  the  lead  chloride  contained  in 
it.  The  iron  is  then  removed  from  the  clear  zinc  solution 
by  the  addition  of,  for  example,  lime  or  zinc  oxide.  The 
mixed  zinc  and  lead  chlorides  are  dried,  fused,  and  electro- 
lysed, no  attempt  being  made  to  separate  the  lead  from  the 
zinc  until  they  are  both  reduced  to  the  metallic  state.  Zinc 
dust  may  be  added  towards  the  end  of  the  evaporation  to 
prevent  the  formation  of  oxychloride  ;  or  hydrochloric  acid 
may  be  used,  and  an  .addition  of  ammonium  chloride  may 
be  made  to  the  fused  bath  before  electrolysis.  Iron  electro- 
lytic vessels  give  good  results  when  lead  is  present,  hut 
when  zinc  chloride  is  used  alone  they  are  badly  attacked, 
i  and  yield  an  impure  zinc.  The  lead  and  zinc  are  .allowed 
to  separate,  as  far  as  they  will  do  so,  by  gravity.  Their 
further  treatment  is  by  well-known  processes.  The  sulphur 
is  recovered  from  the  residue  from  ehlorination  by  melting 
out  under  pressure;  the  blende  then  left,  whilst  almost  free 
from  lead,  is  rich  iu  silver.  Blendes  mixed  with  heavy-spar 
and  free  from  lead  might  possibly  be  treated  with  chlorine, 
and  the  resulting  solution  electrolysed  without  evaporating 
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it  and  fiisinjr  the  residue.  The  complete  extraction  of  the 
blende  from  tlie  barium  sulphate  residue  may  be  ensured  bv 
previous  mechanical  dressing  if  the  blenile  is  in  large  and 
dense  grains. 

Ores  containing  much  silica  may  be  tre.ited  by  the 
Dorsemagen  process,  in  which  the  ore  is  mixed  with  carbou, 
suflicient  not  only  to  reduce  the  ZnO.  but  to  react  with  the 
SiOo  and  form  earboruniluni.and  the  mixture  is  then  heated 
in  the  electric  furnace,  under  which  conditions  the  zinc 
contained  in  the  charge  is  distilled  otl.  Similarly,  blen- 
diferous  pyrites  may,  after  rotisting.  be  heated,  mixed  with 
carbon,  in  the  cloctric  furnace,  whereby  the  zinc  is  distilled 
and  the  iron  may  be  recovered  in  the  "form  of  ferrosilicon. 
Galvanisers'  waste  tnav  he  treated  by  v.  Kugelgen'd  method, 
in  which  the  nuUerial  dissolved  in  hydrochloric  acid,  and 
evaporated  dry,  is  mixed  with  calcium  carbide  and  an 
oxide,  such  as  copper  oxide,  and  ignited,  the  reaction  being 
completed  in  a  crucible  furnace,  whereby  a  zinc  alloy,  such 
a8  brass,  is  ohtaiued. — W.  G.  M. 

Cadmium;    Alloys  of  ,   witli    Mat/nesium.     0.    Bou- 

douard.  Comptes  Kend.,  134,  [21],  1431 — 1434. 
The  author  prepared  a  immber  of  alloys  of  cadmium  and 
magnesium  with  varying  proportions  of  the  two  metals. 
The  curve  of  melting  jioints  of  these  shows  maxima  at 
points  corresponding  with  the  alloys  CdMg,  Cd,Mg„  and 
CdJVlgjj.  ]{y  acting  on  alloys  approximately  representing 
these  compositions  with  weak  ammonium  chloride  solution, 
crystalline  powders  were  separated  agreeing  with  the  first 
two  ;  hut  the  author  could  not  isolate  the  third,  -nhicfa  he  is 
inclined  to  regard  as  a  solid  solution  of  CdMff,  in  excess  of 
maguesiam.  All  these  alloys  are  white,  soft,  and  easily 
filed,  but  brittle,  especially  .after  long  continued  hammering 
or  vibration.  They  are  not  affected  by  dry  air,  but  oxidise 
very  rapidly  in  moist  air. — J.  T.  D. 

Manganese' in  Steel;  Rapid  Detcrminafinn  of . 

C.  Ramorino. 

See  under  XXIII.^  page  991. 

English  Patents. 
Pickling  of  Iron  and  other  Metals ;    Utilising  the  Waste 

Products  from  the  .      E.  P.   Peyton,   Birmingham. 

Eng.  Pat.  15,250,  July  27,  1901. 

The  pickling  liquor,  after  neutr-alisatiou  of  free  acid  by 
scrap  iron,  is  treated  with  ammonia  gas,  ammonium 
sulphide  vapour,  or  with  a  mixture  of  these.  The  vessels  of 
the  first  series  through  which  the  ammonia  passes  are 
heated,  the  remainder  being  cool,  but  after  some  time  the 
vessels  of  the  first  series  are  allowed  to  become  cool,  and 
those  of  the  second  series  are  heated.  The  precipitate 
formed  is  separated  and  roasted  to  obtain  ferric  oxide;  if 
sulphides  are  present,  sulphur  dioxide  is  also  obtained. 
The  liquor,  freed  from  iron,  &e.,  as  described,  and 
containing  ammonium  chloride  or  sulphate,  is  evaporated. 

—  E.  .S. 
Metals;  Hardening  and  Tempering  .      A.   J.    Boult 

London.     From  J.  iliskolczy,  New  York,  U.S.A.     Eng' 

Pat.  1.5,324,  July  29,  190;. 
The  steel  is  hardened  ana  tempered  at  one  operation.  It 
is  electrically  heated  to  a  dark  cherry  red  in  a  chamber  in 
which  a  vacuum  is  produced,  and,  at  the  moment  of  stopping 
the  current,  receives  a  powerful  blow  from  two  damp, 
independently-moving  chill-hardening  mould-hammers, 
one  on  each  side,  such  hammers  being  hollow,  and  cooled 
to  a  low  degree  by  passage  through  them  of  a  refrigerating 
medium.  In  this  process,  oxidation  of  the  steel  is  prevented, 
and  the  withdrawal  of  gases  is  stated  also  to  prevent 
warping  or  cracking.— E.  .s. 

Wrought  Iron  or  Steel ;    Process  for  the  Production  of 

,  Direct  from  the   Ore.     D.   Kevnolds,  New   Yorij. 

Eng.  Pat.  21,940,  Oct.  31,  1901. 
Oxide  ores  are  granulated,  mixed  with  granulated 
carbonaceous  material  and  Hux,  placed  in  a  suitable  closed 
furnace  and  heated,  at  tirst  with  a  "  neutral  "  liame  and 
afterwards  with  a  powerful  blast  flame,  the  slog  beiu"- 
drawn  ofl'  as  it  is  formed. — J.  H.  C. 


Metals ;  Annealing .    D.  Bates,  HuTlon,  and  G.  W. 

Peard,  Preseot.  Eng.  Pat.  26, -140,  Dee.  27,  1901. 
The  articles  to  be  annealed  are  placed  in  a  horizontal  c 
inchned  retort,  set  in  a  furnace,  with  its  ends  protrudinr 
The  charging  end  is  closed  air-tightly  bv  a  removahf 
piece  having  a  valved  outlet ;  the  other  end,  if  the  retort  b 
inchned,  dips  into  a  cistern  of  w  ater  or  other  liquid ;  but : 
the  retort  is  horizontal,  a  downwardly  inclined  extension  i 
provided,  similarly  sealeil.  When  tlie  retort  is  charc'ed, 
non-oxidising  gas  is  passed  in  through  a  pipe  entering  th 
discharging   end  of   the  eyhnder,  the   air  escaping   ihroug 


the 


■scapuig  ihroug 
opened  valve.  -Vfter  suitable  heating  the  charge  i 
with<lrawn  into  the  cistern  by  a  flexible  appliance  passe^ 
through  the  water,  up  through  the  mouth-piece,  into  th 
retort  to  the  metal. — E.  S. 

Steel-Making.     A    Furnace  chiefly   intended  for   Treatin 
Cast  Iron  Articles  to   convert  them  into  Sleel.     G.  Hani  J 
son,  London,  from  Standard  Steel  Car  Wheel  Co.,  jSte^j 
Jersey,  U.S.A.     Eng.  Pat.  4094,  Feb.  18,  1902. 
The  furnace  has  a  main  chamber  with  a  covered  openin 
on  the  top,  and  flame-inlets  on  each  side  but   near  the  tot 
and  flame-outlets  near  the  bottom.     Combustion  chamber 
with   hyilrocarbon  burners  are  constructed  outside  the  mai 
chamber,  the  flame  outlets  being  connected  with  the  flame 
iidets    of   the    main    chamber   by  passages    provided  wit! 
dampers. — J.  H.  C. 

Iron    and   Steel;    Manufacture   of  .      C.    Wilmotli 

St.   Ouen,   and   M.    Goddvn.   Paris.      Eng.    Pat.   609£ 
March  12,  1902. 

An  oscillatory  furnace  or  converter  having  hollow  Irunnion 
is  employed,  through  which  air  and  steam  superheated  t 
1200'  C.  are  introduced,  whilst  producer  gas  is  supplied! 
the  upper  part  of  the  furnace. 

The  products  of  combustion  pass  away  by  a  removabl 
pipe  into  a  smelting  furnace  from  which  the  molten  meta 
flows  into  the  oscillatory  furnace. — J.  H.  C. 

Metals  [Gold,  Silver']  from  their  Solutions;  The  Appliec 

tion  of  a  Barium  Compound  in  the  Precipitation  of 

F.   W.  Martino,   Sheffield.      Eng.   Pat.  12,r'0C    June  P 
1901. 

Gold  can  be  recovered  from  its  cyanide,  chloride  an 
bromide  solutions,  .ind  silver  from  its  cvanide  or  nitrat 
solution?  by  acidifying  the  solution  and" treating  it  at 
raised  temperature  with  barium  sulpiio-earbide.  Or  i- 
recovering  metals,  the  sulphides  of  which  are  insolubli 
from  solutions  containing  them,  the  barium  sulpho-earbid 
may  first  be  treated  with  acidified  water,  and  the  ga 
evolved  led  into  the  solution.— G.  H.  K. 

Aluminium ;  Solder  especially  applicable  to .     E.  I 

Neild    and    F.    Campbell,   London.      Eng.    Pat.    47U 
March  6,  1901. 

The  solder  consists  of  aluminium  .5  per  cent.,  antimon 
5  per  cent.,  zinc  90  per  cent.  The  alumiinum  is  firs 
melted,  the  zinc  is  added,  and  when  this  mixture  is  (lal 
the  antimony  is  added  ;  the  wh<de  mixture  is  then  puddle 
with  salammoniac,  the  cinder  removed  and  the  meta 
poured  into  sticks. — J.  H.  C. 

Metals   and  Metallic   Compounds,    Itcrovcrimj ,  frot 

Materials  containing  Metals  and  particularly  froi 
Residues.  H.  Brandenburg,  Kempeu-uu  the-Rbine 
Germany.  Eng.  Pat.  21,424,  Oct.  25,  1901. 
The  residues,  ashes,  slags  or  the  like,  are  fused  witi 
sodium  bisulphate,  and  the  product  is  extracted  by  wate 
to  separate  soluble  from  insoluble  constituents,  v.'hich  ar 
suitably  treated  for  the  recovery  of  metals,  iVc.  Or  % 
residues-may  be  treated  with  solution  of  sodium  bisiilfjiate 

— E.  S. 

Metal  Borings  and  Turnings;   Treatinq ,  to  FaciUtat 

Melting .     J.  T.  Pagan,  .Sheffichi.     Eug.  I'at.  4343 

Feb.  22,  1902. 

The  fragments  are  placeil  wiihin  a  thin  casing  of  sbee 
metal  or  woven  wire,  an  entire  casing  of  tuitable  metii 
being  then  cast  around  the  sam". — J.  li.  C. 
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Sronse;  Production  of .     G.  Lieussou,  Paris.    Eng. 

Pat.  4621,  Feb.  24,  1902. 

'hb  bronze  consists  of  copper,  90  parts,  tin,  10  parts, 
nd  sodium  half  to  ten  parts.  The  sodium  and  tin  are 
Separately  melted,  the  latter  cooled  till  it  is  about  to 
lolidify  and  then  poured  upon  the  sodium  with  exclusion 
■f  air.'  The  copper  is  melted  and  when  at  a  temperature 
if  760'  to  800',  pieces  of  the  tin-sodium  alloy  are 
itroduced  ;  the  temperature  at  once  rises  to  1100'  or  1200° 
nd  the  alloy  is  poured  into  moulds. — J.  H.  G. 

tpeltef ;  Process  of  Making .     O.  Xagel,  Palmerton, 

Pennsylvania,  U.S.A.     Kug.  Pat.  10,903,  May  13,  1902. 


KE  U.S.  I'at.  699,969  ;  this  Journal,  1902,  ' 
United  States  Patents. 


-E.  S. 


Cyanide  Tank   IGofd]   .     J.  .1.  Hervey,  Randsbura;, 

California.     U.S.  Pat.  698,016,  April  22,  1902. 

The  tank  has  a  tapering  bottom,  a  central  cone  and  an 
annular  lining  open  at  the  bottom  and  divided  iuto  a  series 
of  compartments  into  eacli  of  which  air-  and  water-pipes  are 
led.  There  are  also  charging  and  discharging  pipes  and  a 
filtering  screen. — J.  II.  C. 


\Jetsemer  Steel  Plant .     C.   H.   McCullough,  Jr..  and 

1   L.  C.  B.  Holmboe,  Chicago,  U.S.  Pai.  697,740,  April  15, 

j  1902. 

I'liB  claim  is   for   a   combination  of   groups   of   converter 

essels,    receiving-cranes    and    casting  -  cranes    peculiarly 

Tanged. — J.  H.  C. 

Yo/;  Apparatus  for  Making  .     E.   C.  Wills,   Peru, 

Indiana.  Assignor  of  one-half  to  H.  Evans,  Philadelphia. 
U.S.  Pat.  698,610,  April  29, 1902. 

ABlocs  combinations  of  a  cupola   (with  stack  and  smoke- 

'ood)witha  swivelled  dome-section  and  a  wind-box  ladle- 

sction.     Both  dome-section  and  ladle-section  ore  provided 

ith  adjustable  tuyeres  by  which  gas  or   ore  may  be  iutro- 

iQced  when  desired. — J.  H.  C. 

\'ttd-  Converter.     S.  K.  Behrend,  Washington.     Assignor 
to  H.  Evans,  Philadelphia.     U.S.  Pat.  698,787,  April  29, 

\  1902. 

I'HE  convertor  comprises  a  stationary  stack  provided  with  a 

liries  of  vertically  adjustable  tuyeres,  corresponding  with  a 
?ries  of  slag  openings  and  a  movable  ladle  mounted  on 
track  which  forms  the  bottom  of  the  stack  when  in  use. 

—J.  H.  C. 

on  or  Steel ;  Method  of  Removing  Scale  Oxide  from  the 

Surface  of  .      A.  K.  Eaton,   New  York.     U.S.   Pat. 

702,050,  June  10,  1902. 

.HE  metal  is  plunged  into  a  bath  consisting  of  100  parts  of 
iidium  bisulphate,  dissolved  in  .'lOO  parts  of  water,  to  which 
IS  been  added  a  solution  of  two  parts  of  stannous  sulphate 
three  parts  of  water. — J.  H.  C. 

Xeial    Parts ;     Process    of     Heating     [  \Velding~\    ——. 

!R.  Deissler,  Treptow,  Germany,  Assignor  to  C.  B. 
Schultz,  Berlin.  U.S.  Pat.  12,003,  June  24,  1902. 
ffB  parts  are  embedded  in  a  mass  of  finely-divided 
etallic  alumicium,  mixed  with  a  metallic  sulphide  or 
jcide,  and  the  mixture  is  ignited.  When  the  reaction  is 
iimplete.  the  slag  is  removed  and  the  parts  are  found  to  be 
I'mly  united. — i.  H.  C. 

'^olten  Metal :  Process  of  Drawing ,from  Receptacles. 

L.  Lincoln,  Boston,  Massachusetts,  Assignor  of  one-half 
;  to  0.  S.  Gooding,  Bosion.     U.S.   Pat.  697,638,  April   15, 
1902. 

BE  metal  is  collected  into  a  suitable  receptacle,  and  then 
cced  outwards  or  upwards  liy  air-pressure. — J.  H.  C. 

Ire-Roasting  Furnace.  T.  D.  Merton,  Spottiswoode, 
Australia.     U.S.  Pat.  697,863,  April  15,  1902. 

rvREAi  superposed  communicating  hearths  are  provided 
Ith  hollow  water-cooled  vertical  shafts  passing  through 
'em  and  operating  rabbles  or  stirrers.— J.  H.  C. 

>fl  Metal  Castings ;  Method  of  Producing .     G.  H. 

Brabrook,  Taunton,  Massachusetts.  U.S.  Pat.  697,972, 
April  22,  1902. 

IE  porous  non-metallic  mould  is  coated  with  a  vegetable- 
|;  acid,  such  as  palmitic  acid  (Japan  was)  before  running 
I  the  molten  metal.— J.  H.  C. 


,  from 

U.S.    Pat. 


Precious     Metals ;     Process   of     E.rtracting 
their   Ores.       E.    D.    Kendall,   ^Siew    York. 
702,305,  June  10,  1902. 

The  ores  are  treated  with  a  solution  containing  from  one- 
tenth  to  one-half  per  cent,  of  potassium  cyanide  together 
with  potassium  percarbonate. — J.  H.  C. 

Blast  Furnace.      E.  Bertrand,   Kladno,   Austria-Hungary. 
U.S.  Pat.  698,248.  April  22,  1902. 

The  blast  furnace  has  a  stationary  feed-bell  or  cone  and  a 
vertically-movable  hopper  above  the  cone.  The  hopper  is 
normally  closed,  and  has  an  external  liquid  seal  so  that  it 
may  be  raised  without  causing  an  escape  of  gas.  The 
furnace  has  a  central  gas-collecting  chamber  below  the 
feed-bell,  an  outer  annular  gas-discharge  chamber,  and 
hollow  radiating  arms  connecting  the  two  chambers. 

— B.  S. 

Furnace;  [Metallurgical'].     W.  Stubblebine,  Pennsyl- 
vania.    U.S.  Pat.  698,336,  April  22,  1902. 

A  metalldrgic.il  furnace  empIo}ing  gaseous  fuel  is 
provi<led  with  air-blast  passages  or  pipes  and  with  pipes 
taking  combustion  gases  from  the  furnace,  both  sets  of 
pipes  being  arranged  within  the  furnace  walls,  but  the 
latter  arranged  so  as  to  enclose  the  former.  Two  sets  of 
air-pipes  arc  employed,  an  upper  and  a  lower  set,  connected 
by  conduits  liaving  ports  opening  into  the  combustion 
chamber. — R,  S. 

Furnace ;  Metallurgical .     J.  A.  Hunter,  Philadelphia, 

U.S.  Pat.  699,759,  May  13,  1902. 

A  COMBINATION  of  a  working  chamber  with  entrance  and 
discharge,  and  return  flues  and  dampers  ;  with  means  for 
introducing  gaseous  products  of  combustion  from  gas  or  oil 
burners  ;   and  also  a  fluid  combustible. — J.  H.  C. 

BJast-Furnace  [Ore-Dust  Consuming].  F.  C.  Norcross 
and  J.  Mitchell,  Lorain,  Ohio.  U.S.  Pat.  700,549, 
May  20,  1902. 

Ore-dust  from  a  collecting  pipe  is  injected  by  means  of  air 
or  steam  iuto  the  blast  furnace  through  the  tuyeres  and  a 
series  of  pipes  inserted  through  the  walls  of  the  furnace 
from  top  to  bottom. — H.  B. 

Metals;     Method   of  Ertractiug   ,  frovi   their   0.ride 

Ores,  .J.  Rudolphs  and  J.  Landin,  Stockholm. 
Assignors  to  A.  Jacobi,  Stockholm.  U.S.  Pat.  698,739, 
April  29,  1902. 

A  PROCESS  of  briquetting  which  consists  in  mixing 
pulverised  oxide  ores  with  carbon,  hydrocarbon  and  a  solid 
or  liquid  organic  nitrogen  compound,  then  compressing  the 
mixture  and  heating  to  from  300'  to  500°  C. — J.  H.  C. 

Quicksilver  Furnace.     R.  Scott,  San  Jose,  California. 
U.S.  Pat.  699,822,  May  13,  1902. 

The  furnace  is  constructed  with  a  series  of  cast-iron  tiles 
and  flues,  over  and  through  which  the  ore  and  fumes  are 
made  to  pass  bv  the  aid  of  adjusting  rods  in  a  zigzag  path. 

—J.  H.  C. 

Ores ;  Apparatus  for  Roasting  and  Cooling .      W.  C, 

Davis,  Denver,  Colorado.  U.S.  Pat.  700,135,  May  13, 
1902. 

A  rabble-carriage  comprising  hollow  side  bars  forming 
water  receptacles,  open  to  allow  of  evaporation,  is  placed 
in  the  roasting  chamber  or  hearth  and  made  to  travel 
longitudinally  on  opposite  sides  of  it  by  means  of  cogged 
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propelling  wheels,  the  motion  of  which  is  automatically 
reversed  from  time  to  time. 

A  cooling  hearth  is  placed  above  the  roasting-chamber 
to  which  the  roasted  ore  is  raised  by  means  of  a  bucket 
elevator  and  there  stirred  and  advanced  as  required. 

— J.  H.  C« 

Ores ;   Treatment    of   Complex    and   Jiefraclor;/  .     F. 

Ellershausen,  l^ondon.  Assignor  to  the  Sulphides  Re- 
duction (New  Process)  Ltd.,  London.  U.S.  Fat.  700,311, 
May  ao,  1902. 
Ores  containing  lead,  silver,  and  zinc  are  smelted  raw  ;  the 
fumes  are  drawn  off  and  churned  with  water  ;  lead,  silver, 
and  part  of  the  zinc  being  subsequently  settled  as  a  sludge 
which  is  dried.  The  dried  sludge  is  fused  with  crude 
caustic  alkali  containing  sulphur,  thus  producing  metallic 
lead.  The  mass  is  treated  with  water  to  dissolve  out 
caustic  soda  and  separate  sulphide  of  zinc.  Thi.s  caustic 
soda  solution  is  then  mixed  with  the  liquid  from  which  the 
sludge  was  separated,  whereby  another  jjortiou  of  sidphide 
of  zmc  is  precipitated,  sulphate  of  sodium  being  thereby 
produced  and  subsequently  recovered. — J.  H.  C. 

Ores;  Process  of  Treating  .      A.   D.   Miller,  Mount 

.      Pleasant,   Pennsylvania.      U.S.    Pat.    :oo,,530.   May  20, 
1302. 
The   ores  are   mixed  with  asbestos,    a   fiux,  and   perman- 
eanate  of  potash,  and  heated  in  the  presence  of  oxygen. 
**  —J.  H.  C. 

Sulphides  :  Process  of  Rendering   Metallic   Soluble. 

C.  G.   Collins,  Woodmere,   U.S.A.     U.S.   Pat.  702,047, 
June  10,  1902. 

Crdshei>  sulphide  ore  (containing  copper,  &.e.)  is  drenched 
with  ammonia  solution,  the  excess  of  which  is  drained  off, 
and  the  moist  ore  is  exposed  to  the  action  of  air  or  oxygen, 
after  which  the  pulp  is  leached,  and  the  process  repeated 
as  often  as  may  be  necessary  to  extract  the  metal  or 
metals.  When  "the  ore  is  finely  powdered  it  is  preferred, 
after  the  moistening  with  ammonia,  to  force  or  draw  air 
through  the  pulp  to  hasten  tlie  oxidation. — E.  S. 

Antimony  ;   Treatment  of   Ores  and  Materials  containing 

.     J.  p.   Van  Der  Ploeg,  The  Hague,  Netherlands. 

U.S.  Pat.  702,153.     June  10,  1902. 

See  Ene.  Pat.  12,308,  1901  ;  Ihis  Journal,  1902,  .552 

^  — G.  H.  E. 

Copper-\Mine']  Water;   Preripilant  fur  Treatment  of . 

A.  J.  Polmeteer,  Montana,   U.S.A.     U.S.   Pat.  702,244. 

June  10,  1902. 
Acid  water  from  copper  mines,  containing  copper  sulphate 
in  solution,  is  treated  with  a  reagent  prepared  by  boiling 
4  parts  of  lime  as  milk  of  lime  with  1  part  of  sulphur. 
The  calcium  sulphide  precipitates  the  copper,_and  the 
excess  of  lime  neutralizes  the  free  acid  present. — L.  A. 

Spelter-Furnace.     A.  J.  Ash,  Peterswood,  Eng.     U.S. 
Pat.  702,,'i26.     June  17,  1902. 

A  KEVEKBERATORY  liquation  fumacc  for  hard  spelter  having 
an  inclined  liquation  bed  and  numerous  collecting  pits  near 
its  lower  edge.  A  fire-grate  at  the  upper  end  supplies  hot 
products  of  combustion  directly  upon  the  crude  metal. 
There  is  a  second  fire-grate  from  which  the  products  are 
discharged  directly  over  the  collecting  pits.— J.  H.  C. 

Metals    [Copper']  ;     Process   of   Recovering   ,   from 

Ores.     J.  W.  Neill  and  J.  H.  Burfeind,  Salt  Lake  City. 
U.S.  Pat.  702,582,  June  17,  1902. 

Crushed  copper  ores  are  mixed  with  water  and  sulphurous 
acid  gas  is  forced  through  the  mixture  in  a  scries  of  tanks, 
beginning  with  that  in  which  the  ore  is  subjected  to  the 
final  operation.  The  solution  thus  produced  is  separated 
from  the  pulp.  The  metal  is  precipitated  from  the  solution, 
thereby  releasing  gas  which  is  used  to  enrich  thi'  original 
gas  stream. — J.  H.  C. 


Ores  containing  Silica  or  Silicates  ;  Art  of  Treating  

G.  Guiraud,  Cripplecreek,  Colorado.  Assignor  t 
R.  McKnight,  Philadelphia.  U.S.  i'at.  702,943,  June  2' 
1902. 

The  crushed  ores  are  mixed  with  common  salt  or  oth< 
alkali  haloid,  and  roasted  with  agitation  aud  free  access  t 
air  at  temperatures  varying  from  500°  C  to  1000  C^.  Pai 
of  the  metals  jiasses  ofl'  as  fumes  which  are  caught  an 
recovered ;  the  other  part  remains  in  the  residue  which  ca 
be  treated  as  a  free-milling  ore. — J.  H.  C. 

Allot/  (^Aluminium,  ^'c").  W.  Pruskowski,  .Schodnici 
Austria  -  Hungary.  U.S.  Pat.  702,99G,  June  2- 
19U2. 

Metals  of  the  iron  group  are  melted  with  aliiminiuin  i 
the  proportiim  of  one  atomic  weight  of  the  latter  to  two  o 
the  former,  thus  forming  alloys  which  have  a  much  highe 
melting  point  than  that  of  their  constituents  aud  beino-  h«r 
when  heated  to  redness  arc  suitable  for  making  edge  tool; 
In  order  to  increase  the  hardness,  small  quantities  o 
chromium,  tung>ten,  molybdenum,  uranium,  vanadium,  o 
silicon  may  be  added. — J.  H.  C. 

Tin;     Process    of    Separating    ,   from    Metals.     1 

Tw\nam,  Moortown,  England.  U.S.  Pat.  7o3,165,  Jun 
24,  1902. 

The  tin-scraps  or  cuttings  are  dipped  into  a  strong  solutio 
of  sodium  chloride  which  has  been  thickened  with  carbo 
dust,  and  then  exposed  to  the  air.  Afterwards  the  carbo 
dust  aud  tin  oxide  ara  washed  off  the  scrap  and  separate 
in  anv  convenient  war. — J.  H.  C. 
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XI.-ELECTEO-CHEMISTEY  AND 
ELECTEO-METALLURGY. 

(^.)— ELECTRO-CHEMISTRY. 


•i 


Phosphoric  Acid ;  Behaviour  of  Lead  Anodes  in  •— 
F.  Fischer.  Zeits.  iiir  Elektrochem.,  1902,  8,  [25] 
398. 
The  author,  associated  with  Elbs,  has  described  th 
electrolytic  production  of  lead  persulphate  (see  thi 
Journal,  1901,  132).  In  that  case  strong  acid  had  to  h 
used-  But  with  lead  anodes  in  dilule  phosphoric  aci 
solution  (sp.  gr.  =  1-02)  a  gold-yellow  solution  of 
tetravalent  lead  compound  is  formed  ;  the  current  deneit 
with  flat  electrodes  maybe  0'05  amp.  per  sq.  dm.,  an 
then  this  yellow  colour  is  strongly  marked  after  clectrolysi 
for  24  hours.  With  H;t>«  the  clear  yellow  or  wiue-r? 
solution  evolves  oxygen,  deposits  white  plumbous  phosphati 
and  becomes  colourless.  Ferrous  salts  decolorise  the  liquit 
throw  down  plumbous  phosphate,  aud  form  ferric  salt 
HCI  evolves  chlorine,  and  potassium  iodide  liberates  iodio 
and  deposits  Pblj.  Acids  or  salt  solutions  which  do  nc 
decompose  the  perphosphate  deposit  a  lemon-  or  orange 
yellow  voluminous  precipitate.  The  addition  of  water  doe 
not  at  once  cause  h}drolysis ;  but  frequent  decaotatio 
with  water  throws  down  lead  peroxide,  which,  howevci 
dissolves  again  in  phosphoric  acid  (the  more  readily  th 
stronger  the  acid),  yielding  a  yellow  solution  with 
tendency  to  gelatinise  like  that  produced  electrolyticalh 
Ammonia  or  alkalis  first  precipitate,  next  decompose,  an 
then  re-dissolve  the  lead  salt.  Charged  positive  accumr 
lator  plates  are  found  to  be  surrounded  with  a  yellow 
green  layer  of  solution  when  the  sulphuric  acid  contain 
phosphoric  acid.  This  yellowish  layer  contains  plumbi 
phosphate. — W.  G.  M. 

Copper^  Sulphide  ;    Electrolylicallij  produced    ,       ij 

Rieder.    Zeits.  fur  Elektrochem.,  1902.  8,  [23],  370—873 

It  is  found  that  when  copper  in  contact  with  salpbar 
made  the  cathode  in  a  copper  sulphate  batli,  combinatio 
takes  place,  and  the  sulphur  gradually  becomes  covere 
with  a  film  of  steel  blue,  gradually  deepening  toablueblac 
colour.  The  cimipound  formed  is  of  greater  volume  tha 
the  sulphur  from  which  it  is  produced,  and  detaches  \Ue 
I  after  it   has   attained    a   certain  thickuess.      It   is   readil 
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locomposed  by  dilute  sulphuric  acid  with  evolution  of 
liydrogen  sulphide,  but  its  composition  has  not  yet  been 
letermined.  The  action  is  believed  to  be  electrolytic  ;  it 
'commences-  at  the  point  of  contact  between  metal  and 
lulphur.  If  finely  divided  metal,  such  as  zinc,  be  heated 
jrith  sulphur  to  such  a  temperature  that  the  sulphur  just 
aelts  (avoidini;  so  high  a  temperature  that  rapid,  or  almost 
j'xplosive  combination  takes  place  between  them),  the 
'aixed  material  so  produced  becomes  almost  instantaneously 
overed  with  a  steel  blue  coatiof;  on  immersion  in  the  bath 
linder  like  conditions.  A  mixture  of  copper  oxide,  manga- 
iiese  peroxide,  or  graphite  and  fused  sulphur  produces  a 
[imilar   result.       It   is   neoessaiy    that   the    sulphide    pro- 


uced  should  be  a  conductor  of  electricity,  and  that  the 
jlectrolyte  employed  should  not  attack  the  deposit  too 
|!rongly;  very  acid  copper  sulphate  solutions,  for  example, 
jrevent  the  formation  of  the  copper  sulphide.  The  presence 
If  non-conductors,  such  as  india-rubber,  in  intimate  contact 

ith  the  sulphur  does  not  hinder  the  action,  and  the  sulphur 

I  vulcanised  rubber  behaves  like  pure  sulphur  wheu 
laced  in  contact  with  copper  under  favourable  conditions. 
:  is  even  conceivable  that  a  means  may  thus  be  found  of 
^vulcanising  iudia  rubber.  The  nearest  approach  to  an 
llusion  to  this   reaction   in  the    literature  of   the  subject 

the  account  of  the  use  of  sulphur  as  a  depolariser  in  a 
ilrauic  battery.     It  is  now  sujgestcd  that  a  new  battery 

ly  ultimately  be  devised  with  zinc  and  electrolytically 
rmed  copper  sulphide  as  the  two  electrodes. — W.  U.  M. 

English  Patents. 

krlrolytic  Cells.  [Fused  Sails.']  J.  Raschen  and  the 
United  Alkali  Co.,  Liverpool.  Eng.  Pat.  13,662,  July  4, 
1901, 

UE  lower  part  of  the  cell  for  the  electrolysis  of  fused  salts 
divided  into  the  cell  proper  and  a  reservoir,  bv  a  weir  or 
'ii-?.  over  which  the  metal  as  it  forms  at  the  cathode  can 
from  the  portion  of  the  cell  where  electrolysis  is 
ted  into  the  reservoir,  so  that  a  constant  cathode  level 
automatically  maintained  in  the  cell. — G.  H.  K. 

[lectric  Batten/.  C.  A.  Allison,  London.  From  W.  C. 
, Banks,  Xew  York.  U.S.A.  Eng.  Pat.  2816,  Feb.  1, 
'1902. 

it:  electrolyte  is  contained  in  a  glass  jar  or  cell,  provided 
th  a  cover,  through  which  a  terminal  passes  and  supports 
negative  element  which  is  in  the  form  of  a  perforate<l 
itallic  basket,  filled  with  oxide  of  copper,  part  of  which 
tends  above  the  solution  line.  The  zinc  positive  electrode, 
lich  is  provided  with  a  terminal,  is  suspended  against  the 

II  of  the  negative  element,  and  is  completely  submerged 
leath  the  electrolyte,  whilst  the  oxide  is  at  least  one  sixth 
ive  the  upper  level  of  the  zinc  and  of  the  solution  line. 

— G.  H.  It. 

'lU  of  Primary  or  Secondari/  Electric  Batteries  ;  Dry  or 
pemi-dri/ .       VV.  E.   Heys,   Manchester.     From   the 

Bfotchison  Acoustic  Co.,  New  York,  U.S.A.     Eng.  Pat. 

11,340,  May  17,  1902. 

JE  cell  consists  of  a  sealed  vessel  with  a  vent  for  the 
ape  of  gases  in  the  cover,  and  contains  plates  or 
i3trodes  alternating  with  porous  material  which  projects 
j3  a  free  space  for  liquid  at  the  bottom  of  the  cell  and 
jiutcrposed  betweeji  tne  reservoir  and  the  vent.  There 
|i  plug  in  the  bottom  of  the  reservoir  through  which  it 
' .  be  filled  with  liquid. — G.  H.  R. 

United  States  Patents. 

emicals  in  Electric   Furnaces ;  Art  of  producing . 

Bisulphide  of  Carbon].      E.    R.    Taylor,    Xew   York. 
jJ.S.  Pat.  702,117,  June  10,  1902. 

J'DSIBLE  ingredient  of  the  charge  is  fed  to  the  heat  zone 
in  beneath  upwards  and  is  fused  on  its  way  to  the 
ij.Tior  of  the  furnace  in  contact  with  the  electric 
'Iductors  which  are  cooled  thereby.  The  less  fusible 
i^redient  is  fed  downwards  to  the  heat  zone,  where  a 
I  able  electric  current  is  passed  through  the  charge  and 
'.path  through  the  furnace  changed  occasionally  to  burn 


out,  or  to  prevent  the  formation  of  any  pieces  of  the  less 
fusible  ingredient  that  may  hinder  its  regular  descent.  A 
bath  of  a  iion-conducting  liquid  is  maintained  at  any 
desired  level  in  the  furnace  with  reference  to  an  electrode, 
more  or  less  of  the  working  surface  of  which  is  covered, 
which  regulates  the  electric  current.  Bisulphide  of  carbon 
can  be  continuously  produced  by  the  above  process  by 
melting  the  sulphur  on  its  way  to  the  working  chamber, 
feeding  it  upwards  to  the  heat  zone,  and  feeding  carbon  down- 
wards on  the  sulphur,  introducing  conducting  material  in 
fragments  between  the  two  and  passing  an  electric  current 
through  the  fragments  to  the  furnace  till  the  sulphur  is 
vaporised  and  the  reaction  effected,  after  which  the  OS., 
vapour  is  carried  off  and  condensed.— G.  H.  R. 

Secondary  -  Battery  Electrodes ;  Process  of  Forming . 

W.  Morrison.  Chicago.  Assignor  to  the  Helios-Upton 
Company,  Chicago,  U.S.A.  U.S.  Pat.  701,915,  June  10. 
1902. 

In  order  to  prevent  "  blowing,"  or  the  forcible  detachment 
of  portions  of  the  "  spongy  or  granular  lead "  by  the 
occluded  gases  generated  during  the  process  of  forming, 
the  plates  having  grooved  faces  are  enclosed  between 
perforated  sheets  of  thin,  practically  rigid  material  (hard 
rubber)  or  sheets  of  permeable  material,  so  that  whilst  the 
"spongy  lead,"  cannot  become  detached  from  the  body  of 
the  plate,  the  gases  can  escape  through  the  perforated  or 
permeable  sheets. — A.  S. 

Electric  Battery  [Dry].     P.  Delafon,  Pans.     U.S.  Pat. 
702,544,  June  17,  19U2. 

This  comprises  a  carbon  electrode  consisting  of  a  carbon 
plate  or  rod  surrounded  by  binoxide  of  manganese,  the 
whole  retained  in  position  by  an  enclosing  wrapper.  The 
annular  zinc  electrode,  which  h.is  openings,  has  on  both 
sides  of  it  an  tlectrolyte  composed  of  chloride  of  zinc  and 
an  inert  material,  such  as  felt-dust. — G.  H.  K. 

Electrodes ;     Method     of     Graphitising     .        E.     G. 

Acheson,  Xew  York.  U.S.  Pat.  702,758,  June  17. 
1902. 

Elkctrodes  and  other  articles  composed  of  carbon  and 
impurities  capable  of  conversion  into  graphite  when 
subjected  to  a  high  electrical  temperature,  are  arranged  in 
pile.s,  with  their  longest  dimensions  in  the  same  direction, 
and  are  surrounded  by  a  mass  of  material  having  a  lower 
co-eiScient  of  electrical  conductivity  than  themselves.  An 
electric  current  is  then  passed  through  them  in  a  direction 
approximately  transverse  to  their  longest  dimensions,  at  a 
temperature  sufficiently  high,  and  long  enough  to  convert  a 
proportion  of  the  amorphous  carbon  into  graphite. 

— G.  H.  R. 

Asbestos;  Insulatiitr/  Metallic   Surfaces  witli  .     J.  A. 

Heany,  Philadelphia,  Pa.,  U.S.A.  Assignor  to  the  Teter- 
Heany  Developing  Company,  Philadelphia,  Pa.,  U.S.A. 
U.S.  Pats.  703,198,  703,200,  703,201,  June  24,  1902. 

An  insulating  material,  suitable  for  application  to  metallic 
surfaces  and  wire,  is  prepared  from  a  paste  of  albuminous 
or  gelatinous  material  and  lime  by  embedding  in  the  same 
dry  and  fiakey  asbestos  impregnated  with  chemical  Siilts, 
the  whole  being  covered  with  a  coat  of  the  paste  combined 
with  chemical  salts. 

The  asbestos  is  prepared  by  first  impregnating  it  with  a 
solution  containing  boric  acid,  sulphates,  and  chlorides  of 
ammonia  and  soda,  drving  it,  and  picking  it  into  fibrous  or 
flakey  form.— \V.  C.  H. 

Fireproof,   Composition  ;   Water,-  Acid,-  and .     J.  A. 

Heany,  Philadelphia,  Pa,  U.S.A.  Assignor  to  the  Teter- 
Heany  Devoloping  Company,  Philadelphia,  Pa,  U.S.A. 
U.S.  Pat.  703,199,  June  2-1,  1902. 

The  composition  for  the  insitlation  of  metallic  conductors 
consists  of  a  layer  of  ttsbestos,  which  covers  the  surface  to 
be  insulated,  and  a  coating  of  oil  combined  by  boilin" 
with  lithage  and  red  lead,  until  the  free  acids  of  the  oil  have 
been  expelled. — W.  C.  H. 
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(£.)— ELECTEO-METAXLUEGT, 

Tin-plates  Scrap;  Electro-chemical  Process  for  Stripping 

the    Tin   from  ,    by    Caustic   Soda    Solution.      H. 

Meunicke.     Zeits.  fiir  Elektrochen,  1902,  8,  [21],  31.") — 
320;   [23],  357— 370  :  and  [24],  381— 395. 

Tub  largest  works  using  the  "  Stannate "  tin-recovery 
process  are  at  Essen,  some  of  the  purest  tleetrolytic  tin 
comes  from  Kempen  on  the  Rhine,  and  there  are  other 
■works  in  Uerdingen  (Khine),  Hanover,  Xurnberi;,  Ludwig- 
shafen,  Emmerich,  Flushing,  and  Pfaffstatten,  near  Vienna. 
The  success  of  the  process  depends  upon  the  price  at  which 
the  scrap  can  be  purchased.  Fresh  cuttings  usually  yield 
from  2  to  3"  5  per  cent,  of  tin,  rusty  scrap  less. 

In  the  process,  sodium  hydrate  is  electrolj'sed  into 
sodium,  which  decomposes  water  and  separates  H  at  the 
cathode,  and  OH  which  oxidises  8n  and  forms  soluble 
NaiSnOj  at  the  anode.  The  latter  compound  is  then  de- 
composed thus:— NaoSnOj'-f-  2H2  =  2Xa(  iH -1- H./)  +  Sn. 
The  first  stage  of  the  electrolytic  stripping  process  is 
simple,  the  current-efficiency  remaining  constant ;  but  in 
time  polarisation  takes  place,  and  the  efficiency  falls ;  also 
the  last  portion  of  tin,  from  scrap  with  a  thicker  coating 
and  from  the  iron-tin  alloy  which  forms  on  the  surface  of 
iron  in  the  tin-pots  of  the  manufacturer,  it  does  not  pay 
to  recover.  W,  Cu,  and  Ag  remain  as  a  deposit  on  the 
surface  of  the  iron,  but  I'b,  Fe,  Sb,  aod  .Vs  pass  into 
solution  and  deposit  with  the  Sn.  so  that  impure  scrap 
always  yields  impure  tin.  The  presence  of  haloids  in  the 
electrolyte  favoiirs  the  solution  of  iron,  and  is,  therefore, 
to  be  avoided.  In  practice  the  electroij'sis  is  stopped  when 
the  scrap  attains  a  biown  colour,  about  0 •  2  per  cent,  of 
tin  Avill  then  remain  undissolved  ;  but  pressing  the  process 
beyond  this,  leads  to  an  alteration  in  the  composition  of 
the  electrolyte,  and,  therefore,  in  the  nature  of  the  deposit, 
as  well  as  to  diminished  efficiency.  The  bath  is  originally 
made  up  with  10  per  cent.  NaOH  (=9  per  cent,  by 
volume  of  !NaOH),  and  is  used  at  about  70°  C.  The 
temperature  and  the  proportion  ,of  free  alkali  in  the  bath 
exert  a  preponderating  influence  on  the  result.  Usually 
there  should  be,  after  working  for  some  time,  6 — 7  per 
cent,  by  volume  of. total  alkali  reckoned  as  Na^O,  of 
which  2 "5 — 3-.')  per  cent,  are  free  Xa-^O,  1 — 1 '5  per  cent, 
are  combined  as  Xa.,<  ).Sn()^.,  and  1'7 — 2'S  per  cent,  as 
NaoCOj.  This  corresponds  to  2-34iper  cent,  by  volume 
Sn  in  the  bath.  The  absorption  01  ( 'O.^  by  the  bath  must 
be  guarded  against,  the  motion  of  the  liquid  in  contact 
with  the  air  in  introducing  or  stirring  the  scrap  facilitates 
this  absorption,  Avhich  is  of  course  greatest  with  new 
solutions.  The  carbonate,  as  it  increases  in  quantity, 
reduces  the  conductivity,  extends  the  time  required,  and, 
in  time,  causes  precipitation  of  stannic  hydroxide,  forming 
a  coating  on  the  scrap  which  hinders,  and  may  quite 
prevent,  the  solution  of  the  tin.  The  electrolyte  must  then 
be  renewed  or  regenerated ;  and  in  practice  the  latter 
method  is  adopted. 

The  process  of  regeneration  is  effected  by  removing  a 
portion  of  the  solution  daih',  treating  it  first  with  carbon 
dioxide  to  precipitate  the  tin  as  hydroxide,  and  then  after 
filtration,  with  calcium  oxide  to  convert  the  sodium  car- 
bonate into  caustic  soda.  For  the  precipitation  of  the 
tin  oxide  from  relativelj'  pure  soluiions,  the  compressed 
carbon  dioxide  to  be  purchased  in  the  market  is  recom- 
mended, but  for  impure  solutions  containing  iron  and  lead, 
such  as  result  when  chlorides  are  present  in  the  electrolyte, 
flue  gases  or  the  like  may  often  he  utilised.  Uf  the  tin 
recovered  by  the  process  as  a  whole,  about  9  per  cent,  is 
obtained  in  course  of  this  regeneration.  Taking  into 
account  all  the  attendant  expenses  and  crediting  to  it  the 
value  of  the  tin  recovered,  the  clear  gain  on  the  working  of 
the  regenerative  part  of  the  system  should  be  at  least 
360/.  per  annum  on  a  plaut  dealing  with  9,000  tons  per 
annum.  Contrary  to  previously  published  statements,  the 
treatment  of  solutions  containing  much  iron  need  not  give 
special  difficulty  especially  if  the  electrolyte  be  free  from 
chlorides.  The  solution  containing  tin,  lead,  and  iron,  may 
be  treated  directly  with  lime,  but  in  that  case  a  mixed 
precipitate  is  obtained  from  which  the  tin  is  recovered  only 
at  considerable  expense.     The  lacquer,  resins  and  fats  that 


gradually  accumulate  in  the  solution  as  soaps,  must  be 
removed  from  time  to  time  ;  this  is  best  done  by  cooling 
the  solution  to  10°  C.  when  they  tend  to  precipitate  out  and 
so  can  be  removed.  By  cooling  still  more,  a  further 
purification  can  be  effected,  about  two-thirds  of  these 
substances  originally  present  being  thus  removed.  During 
the  course  of  the  circulation  of  the  liquid  through  the 
electrolytic  cells,  considerable  mechanical  loss  is  sustained, 
and  it  is  shown  that  for  a  plant  treating  9,000  tons  of  scrap 
per  annum,  the  total  loss  in  this  way  amounts  to  at  least 
800/.  in  a  year.  In  order  to  keep  this  loss  as  low  as 
possible,  can;  should  be  taken  that  the  solutions  do  not 
become  too  rich  in  tin. 

Influence  of  Temperature  and  Composition  upon  the 
Conductivity  of  the  Electrolyte. — A  temperature  of  70'  C. 
is  best ;  in  small  experiments  the  deposit  is  good  at  tem- 
perature approaching  the  boiling  point,  but  on  a  large  scale, 
spongy  tin  is  deposited  after  a  time  under  these  r'onditions. 
and  it  is  more  liable  to  re-oxidise  than  in  cooler  solutions. 
When  the  tin  is  crystalline,  coherent,  free  from  oxide, 
and  pure,  tliere  is  no  difficulty  in  melting  it,  but  it  mav 
conveniently  be  pressed  into  briquettes  first. — W.  G.  M. 


English  Patents. 
and   especially   Blende  ;    Eleclro-metallurgicai 


J.  Tossizza,   Paris.     Eng.   Pat 


Zinc  Ori 

Treatment   of .     C 

U,825,  July  20,  1901 

This  process  is  a  modification  of  that  described  in  En^. 
Pat.  14,7.'J1,  1901,  which  is  applicable  to  sulphide  ores  in 
general,  but  is  not  suitable  to  those  of  zinc.  With  zinc 
ores,  the  electrolysis  is  carried  out  in  two  separate  opera- 
tions. In  the  first,  a  zinc  salt  is  electrolysed,  using  soluble 
anodes,  at  a  voltage  below  that  required  for  decomposing 
water  ;  and  in  the  second,  the  salt  formed  at  the  anodes  bj 
the  previous  operation  is  decomposed,  and  depolarisatioi 
and  reduction  of  voltage  are  ensured  by  maintaining  aroanc 
the  insoluble  anodes  a  .solution  of  sulphurous  acid  obtainec 
from  roasting  of  the  blende,  the  two  operations  togethei 
effecting,  it  is  stated,  electrolysis  of  zinc  sulphale,  ant 
producing  non-spongy  zinc,  with  an  E.M.F.  of  abou 
1  ■  75  volt,  or  less  than  that  required  for  a  direct  operation. 

— G.  H.  B. 

Lead;    Electrolytic    Hefining    and    Depositing    of  

A.  G.  Belts,  New  York,  0.S.A.     Eng.  Pat.  7Gfil,  April  1, 
1902.  ] 

A  SOLUTION"  of  a  lead  salt  of  "  a  fluoric  acid,"  preferably  leai 
fluosilicate,  with  the  addition  of  an  agent,  such  as  gelatin 
capable  of  restraining  or  modifying  the  crystallisation  of  th' 
electro-deposited  lead,  is  subjected  to  electrolysis.  Th' 
product  is  said  to  have  all  the  properties  of  cast  lead. 

— Ci.  II.  B. 

XII.-FATS.   OILS,  AND  SOAP. 

Olive  Oil;    Treatment  of .     U.S.  Consular  Ueports, 

No.  1361,  June  7,  1902. 

The  olives  are  collected,  as  a  rule,  when  they  are  of 
reddish-brown  colour,  before  they  come  to  maturity.  A 
olive  tree  about  10  years  old  should  y\n\A  about  6  lb.  1 
fresh  olives:  when  20  years  old,  about  12  lb.  ;  and  whe 
50  vears  old,  from  22  to  26  lb.  In  the  south  of  Franc 
and  in  Italy  the  olives  are  stored  in  layers  6 — 8  ins.  in  thicl 
ness  for  24 — 48  hours,  until  they  commence  to  wrinkle  ai; 
lose  a  little  of  their  water,  but  not  sufficiently  long  f< 
fermentation  to  set  in.  In  other  countries,  and  particulsrl 
in  Spain,  the  fruit  is  stored  in  piles,  which  should  ni 
exceed  6  ft.  6  in.  in  height,  and  is  allowed  to  stand  f* 
12 — 15  days;  fermentation  sets  in,  but  is  not  allowed  I 
proceejl  beyond  a  certain  point.  The  olives  are  ao 
crushed  in  a  mill,  and  the  crushed  fruit  placed  in  roui{ 
mats,  of  which  22  are  usually  placed  one  above  the  othe 
the  weight  of  olives  averaging  about  1 65  lb.  By  subjectir 
the  mats  to  pressure,  the  virgin  oil  is  obtained,  and  is  draw 
together  with  the  expressed  water,  into  tubs.  The  ran 
are  then  removed  from  the  press,  the  pulp  raked  over  at 
treated  with  hot  water,  and  then  subjected  to  a  secoi 
pressing,  the  oil  and  water  being  kept  separate  from  tl 
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I  irgin  oil.    The  residue  is  removed  from  the  mats,  and  the 

lernels  separated  from  the  pulp;  from   the  latter  a  very 

|)W  grade  of  oil  is  separated  by  extraction.     The  oil  in  the 

jjbs  is  carffu'ily  skimmed  off,  decanted  three  or  four  times 

-cm  one  barrel  to  another,  ston'd  until   spring  in  earthen- 

■are  jars,  and  then   again   decanted   into    barrels.       The 

■ater  is  poured  into  stone   or  tiled  cisterns  and  allowed  to 

land  for  three  or  four  months  ;  the  oil   separated  in  this 

ay  is  of  low  quality   and  is  sold  as  "  huile  d'enfer."     The 

lost  important  operation  in  the  treatment  of  the  crude  oil 

its  filtration.     Until    comparatively  recently  the  oil  was 

Itered   through   cotton,   but   specially   prepared  paper   is 

ow  generally  regarded  as  the  most  satisfactory  filtering 

i.aterial.     The  oil  is  passed  thi'ough  paper  either  by  means 

!:  force  pumps,   hydraulic  pressure,  or  the  application  of 

le  standpipe  principle. — .\.  S. 


Glycerin  ;  Determination  of .     S.  Zeisel  and 

R  Fanto. 

See  under  XXIIl.,  page  992. 


English  Patents. 

Deterijents  and  their  Mdiitifaclure.     G.  Bamberg. 
London.     Kng.  I'at.  13,049,  June  26,  1901. 

r,  U.S.  Pat.  700,C02  ;  this  Journal,  1902,  864.— C.  A.  M. 

'a^tic   Material ;    Machines  for   Pressina   or   Stamping 

Bars  or  Cakes  of .     H.   II.  Lake,  Londou.     From 

,.J.  K.  JLasecar  and  T.  Bevington,  Toronto  .Junction, 
(Ontario,  Canada.     Eng.  Pat.  26,067,  Dec.  20,  1901. 

F.  U.S.  Pat.  699,887  ;  this  Journal,  1902,  782.— C.  A.  11. 

United  States  Patents. 

Is  or  the  Like ;  Apparatus  for  liecovery  of  ^— 
J.  Kremer,  Wiesbaden,  Germany.  U.S.  Pat.  700,056, 
ilay  13,  1902. 

:  Eng.  Pat.  14,603,  1901  ;  this  Journal,  1902,  917. 

— C.  A.  M. 

•oap  Granulator.     J.  Sehwechler,  Philadelphia,  U..S.A. 
U.S.  Pat.  698,144,  April  22,  1902. 

".■fi  soap  introduced  into  a  vertical   cylinder  is   guided  by 

:  ins  of  a  central  rod,  provided  with   a  weight  and  head, 

1  horizontal  cylinder,  where  it  is  granulated  b\-  means 

revolving  shaft  carrying  an  arrangement  of  toothed 

ves.— G.  A..  M. 

J/)  Cake.     W.  R.  Bowen,  San  Francisco,  U.S.A.     U.S. 
Pat.  702,531,  June  17,  1902. 

jiilSH-SHAi'ED  metallic  plate  is  attached  to  the  under  side 
c'l  cake  of  soap  by  means  of  an  imbedded  flanged  edge, 
ajiir  space  being  left  between  the  metal  and  the  soap,  so 
tv  the  cake  will  float  when  placed  in  water. — C.  A.  M. 


XIIL -PIGMENTS,  PAINTS;  EESINS. 
TAENISHES;  INDIA-RUBBER.  Etc. 

(^.)— PIGMENTS,  PAINTS. 
United  States  Patents. 

i    Vryiny  Oils;  Process  of  Effecting  the  Dryintj  of , 

''/  Product  of  suck  Process.    Pigmtiits  ;  Process  of  im- 

'Tling  Drying  Properties  to •.    Processes  of  Treating 

r  Paints ,  and  Processes  of  Manufacturing  Paints 

J  the  Paiid  Compounds  therein/  obtained.  \V.  N. 
;ikeman,  Juu.,  Manhattan,  New  York.  U.S.  Pats. 
^,172,  702,173,  702,174,  702,175,  702,176,  702,177, 
jd  702,178,  June  10,  1902. 

A5)RDING  to  U.S.  Pat.  702,172,  non-drying  oils,  such  as 
Wjn-seecl  oil,  sunflower  oil,  corn  oil,  and  the  like,  are 
KJ2red  drying  by  combining  them  with  a  metallic  oxide 
fs  He  of  forming  a  hard  soap,  the  most  suitable  oxide 
"'I;  that   of  zinc,   employed   in   proportion   substantially 


i  equal  to  that  of  the  oil ;  the  addilion  of  a  drier,  such  .as 
turpentine-jiipan,  accelerates  the  drying.  U.S.  Pat.  702,173 
refers  to  the  use  of  driers,  especially  of  a  salt  of  manganese, 
dissolved  in  water  with  zinc  white,  the  water  being  evaporated 

I   before  grinding  the   pigment  in  either  a  drying  or  a  non- 

;   drying  oii.     In  702,174  reference  is  made  to  an  earlier  U.S. 

:  Pat.  716,913  of  May  15,  1899,  in  which  it  was  shown  that 
the  body  or  spreading-power  of   an  oil   pigment   is  much 

;   improved  if  certain  substances,  vi:.,  stearic  acid,  spermaceti, 

I  and  a  variety  of  waxes  dissolved  in  organic  or  alkalir» 
solvents  are  added  to  the  pigment  before  it  is  ground  in  oil. 
According  to  the  present  p.atent,  driers  such  as  those 
claimed  in  U.S.  Pat.  702,1 73,  are  also  incorporated,  a  special 
claim  being  made  for  the  incorporation  of  substances  of 
these  two  classes  with  zinc  white  before  grinding  it  in  oil. 
U.S.  Pat.  702,171,  refers  to  the  grinding  of  such  treated 
pigments  with  noii-diyin;r  oils,  and  the  heating  of  the  oils 
with  anoxidiser  such  as  manganese  dioxidi-,  by  wUicli 
their  drying  properties  .are  improved.  In  U.S.  Pat."702,176 
there  is  claipaed  the  product  of  such  processes.  U.S.  Pat. 
702,177  relates  particularly  to  the  treatment  of  pigments 
with  a  solution  of  basic  lead  acetate  before  grinding  in 
oil,  the  treatment  rendering  umieeessary  tie  subsequent 
addition  of  a  drier,  and  at  the  same  time  improving  the 
body  of  the  paiut,  aud  No.  702,178  claims  the  simultaneous 
addition  of  a  manganese  salt  for  accelerating  the  drying. 

;  Reference  is  made  to  U..S.  Pats.  59  of  Jan.  2,  1900  ; 
■34,698  of  Oct.  2.5,  1899;  740,576  of  Dec.  16,  1899;  and 
35,438  of  Oct.  31,  1899.— M.  J.  S. 


(B.)— RESINS,  VARNISHES. 

English  Patent. 

j    Shellac;      Improved     Process    for     dissolring ,     atid 

j  obtaining     V'arnish   or    Composition   therefrom.       W.   L. 

j  Shooter,  Hornsea,  Yorkshire.      Eng.   Pat.    14,456    .Tulv 

I  15,  1901. 

.Shellac  is  dissolved  in  a  hot  aqueous  solution  of  borax  or 
boric  acid  and  ammonia. — M.  J.  S. 

(C.)— INDIA-RUBBER. 

Copper  Sulphide  (_Devulcanising  rubber')  ;  Electrolytioally 
I  produced .     .1.  Rieder. 


See  under  XI.  A,  page  978. 


United  State.s  Patents. 


Sponge  Substitutes ;  Method  of  Forming .      A  Straus, 

!  New  York.     U.S.  Pat.  702,162,  June  10,  1902. 

Crdde  rubber  is  mixed  with  sufficient  sulphur  to  vulcanise 

i    it,  pext  with  a  certain   quantity  of  a   hydrocarbon   such   as 

j   melted  parafiin,  and   also  if  desired,  with   some   water,  and 

I   the  whole  is  ijround  by  running  it  through  the  rollers  of  an 

open  mill.     During  this  process   the  paraffin  dissolves  jiart 

of  the  rubber  and  distends  the  rijmainder,  whilst  the  water 

is   absorbed   aud   assists   in  the   distention.       Finally   the 

composition  is   heated,   when   gases   are   liberated,  "which 

further  increase  the  porosity  of  the  mass,  and   at   leuo-th 

the    temperature   is    raised   to    the  point   of  vulcanisation. 

So  prepared,  a    material   is   obtained    which   is   stated   to 

possess  substantially  all  the  properties  of  natural  sponge  in 

regard  to  elasticity  and  absorbing  power,  and    in  durability, 

whilst  much  greater  cheapness  is  claimed  for  it. — E.  II.  L. 

Matter    [^Rubber   Snbslitulel  ;    Composition   of   ,   and 

Preparation  of  Same.     W.  Prampolini,  San  Luis  Potosi, 
Mexico.     U.S.  Pat.  702,678,  June  17,  1902. 

See  Eng.  Pat.  6972,  1900;  this  Journal,  1901,  373.  The 
gummy  matter  therein  referred  to  is  vulcanised  with 
sulphur  in  the  manner  usually  adopted  in  the  case  of 
caoutchouc,  with  or  '-cithoiit  loadintr  materials  and 
colouring  agents,  and  the  whole  is  employed  as  a  substitute 
for  vulcanised  rubber. — F.  H.  L. 
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XIV.-TANNINQ;  LEATHER.  GLUE.  SIZE. 

Tannin;  New  Method  of  Determining .     E.  Crouzel. 

See  under  XXIII.,  page  992. 


United  States  Patents. 

Leather ;     Method    of  Finisliing    the    Surface    of . 

C.    J.     Miller.        Philadelphia.        U.S.    Pat.     702,450, 

June  1?,  190:;. 
The  leather  is  pressed  between  two  parallel  metal  surfaces, 
one  of  which  is  heated  to  270^  F.,  for  from  five  secoads  to 
a  minute  and  a  half.     For  a  sheep  or  goat  skin,  a  pressure 
of  from  5,000  to  9,000  lb.  is  applied.— J.  T.  W. 

Tanning;  Method  of  Preparing  Skins  for  .     W.  L. 

Albee.     Buffalo.      Assignor  of  one-half  to   Schoellkopf 
and  Co.,  Buffalo.     U.S.  Pat.  702,8G4,  June  17,  1902. 

The  skins,  after  the  hair  or  wool  is  removed,  are  steeped 
for  10  hours  iu  a  solution  composed  of  sodium  sulphide  two 
parts,  sodium  bicarbonate  one  part,  borax  one  part,  water 
96  parts.  They  are  then  drummed  for  three  hours  in  the 
main  cleansing  solution  composed  of  sodium  sulphide  two 
parts,  sodium  bicarbonate  two  parts,  borax  one  part, 
caustic  soda  one  part,  water  94  parts,  at  a  temperature  of 
80°  F.,  and  finally  cleansed  for  two  hours  in  a  solution 
consisting  of  one  part  of  sodium  bicarbonate,  and  one 
part  of  borax  in  98  parts  of  water.  The  skins  are  then 
rinsed  in  cold  water  for  10  minutes,  pickled  in  sulphuric 
acid  and  salt,  and  are  then  ready  for  tanning. — J.  T.  W. 

Tanning    Agents  from    the    Sato  Palmetto.     Procesx    of 

Producing    .      S.    F.    Gray.       Titusville,    Florida. 

U.S.  Pat.  703,058,  June  24,  1902. 
The  usual  methods  of  leaching  tanning  materials  give  only  a 
very  weak  liquor  from  Saw-Palmetto  roots,  owing  to  the 
presence  of  starchy  and  resinous  bodies  in  the  roots.  The 
patentee  extracts  the  tannin  by  passing  the  cleansed  roots 
through  crushing  rolls,  allowing  the  juices  thus  squeezed 
out  to  settle,  and  then  racking  off  the  clean  portion  and 
concentrating  it  in  vacuo. — J.  T.  W. 

Gelatin   Yieldable    Liquids.      Process  of    obtaining . 

E.   B.    Edson,  Cleveland,     Ohio.      U.S.    Pat.     703,240, 

June  24,  1902. 
Fish  waste  or  other  material  capable  of  yielding  gelatin  is 
heated  in  a  steam-jacketed  vessel,  and  is  prevented  from 
boiling  or  frothing  by  the  admission  of  compressed  air 
(20  lb.  per  square  inch)  above  the  surface  of  the  liquid.  Jt 
is  run  out  of  the  vessel  through  a  filtering  material  whilst  at 
a  temperature  of  212°  F.,  the  pressure  of  air  assisting  the 
filtration.  (See  also  U.S.  Pats.  689,471  and  089,473,  1902, 
and  Eng.  Pat.  24,604,  1901 ;  this  Journal,  1902,  2G3,  265, 
and  357.)— J.  T.  W. 


XYI.-SUGAE.  STAECH.  GUM.  Etc. 

starch  Manufticlurc  ;  Process  for    Treatment  nf  the  Lower 

Grade  Products  in .  E.  Kesztler.    Zeits.  Spiritusind, 

1902,  25,  [23],  249. 
The  impure  stiirch  collected  in  the  settling  tank  from  the 
waste-channels,  is  placed  in  a  vessel  with  mechanical  stirrers. 
The  starch  milk  is  acidified  with  sulphuric  acid  and  per- 
manganate is  added.  Since  no  precipitation  of  manganese 
peroxide  occurs  in  this  w.iy,  the  addition  of  permanganate 
can  easily  be  continued  until  the  products  are  fully  bleached. 
The  starch  is  then  allowed  to  settle,  the  liquor  is  decanted 
off,  and  the  starch  is  washed  until  pure  ;  traces  of  acid  may 
be  neutralised  with  sodium  carbonate.  The  starch  so  treated 
is  stated  to  be  quite  fit  for  working  up  into  tirst  quality 
product.     (See  Siemens  and  Witt,  this  journal,  1896,  366.) 

—J.  F.  B. 

Monose-  and  Biose- Acetates  ;   Velocity  of  Saponification 
of R.  Kremann. 

See  under  WW.,  page  996. 


English  Patent. 

Sugar  Juices  and  other  Liquids  ;  Filters  for . 

J.  kostalek,  Prague.     Eng.  Pat.  7693,  April  1,  1902. 

The  said  filter  consists  of  a  reservoir  containing  vertica 
perforated  or  sieve  walls  adapted  to  receive  between  then 
suitable  filtering  media ;  a  vertical  stack  or  row  of 
horizontal  tubes  is  also  provided  between  the  perforated 
walls,  each  tube  being  formed  with  slits  or  openings  ;  these 
tubes  are  iu  connection  with  the  supply  of  liquid  to  be 
filtered  which  escapes  from  the  tubes,  and  tlows  througli 
the  filtering  medium  towards  the  perforated  walls  at  a 
practicallv  constant  velocity.  An  airtight  cover  maybe 
applied.— J.  F.  B. 

United  States  Pate.s-ts. 

Sgrups  ;  Apparatus  for  Cooling  [Candg'\ .    W.Walter, 

Richmond,   New   York.      U.S.   Pat.   701,971,  June   10,| 
1902. 

This  apparatus  is  for  the  use  of  mauufacturers  of  candj, 
for  cooling  the  syrup,  which  usually  consists  of  melt^j 
sugar  and  glucose.  This  apparatus  chiefly  consists  of  al 
sealed  receptacle  with  means  for  cooling  its  contents,  aod 
connected  at  its  upper  end  with  an  exhaust  pump,  and  at{ 
a  point  below  its  upper  end  with  a  "  kettle"  containing the^ 
syrup. — R.  A. 

Sugar  Products ;    Intermediate    .        C.   A.  Spreckels 

and    C.   A.     Kern,     New   York.      U.S.     Pat.    703,219, 
June  24,  1902. 

Referring  to  the  process  specified  in  U.S.  Pat.  698,150 
(this  Journal.  1902,  715),  an  intermediate  product,  consist- 
ing of  sugar  cr^'stals  freed  from  all  the  natural  impurities,  bul 
containing  an  admixture  of  a  sulpho-oleaginous  defecating 
substance  is  claimed.  It  is  stated  that  raw  sugar  thus 
freed  from  its  impurities  keeps  much  better  durinj! 
shipment  and  storage,  the  defecating  compound  being 
subsequently  removed  when  required. — J.  F.  B. 

Starch ;     Process    of    Manufacturing  ■ -.       J.   Loiselet 

Paris.     U.S.  Pat,  702,571,  June  17,  1902. 

Rice,  maize,  or  oth.-'r  material  is  steeped  in  one  or  men 
baths  of  sulphurous  acid  .solution,  washed  several  times  ir, 
water,  and  then  ground  in  contact  with  a  jet  of  water.  l\ 
is  then  sifted,  the  starch  is  deposited  and  purified  oil 
inclined  planes,  and  then  collected  and  diluted.  In  thi? 
form  it  is  subjected  to  electrolysis,  and  the  oriranio  precipi 
tate  which  is  thereby  foimed  is  removed  by  means  of  ver\ 
fine  sieves.  Subsequently  the  starch  is  deposited,  purifiei 
on  inchned  planes,  and  prepared  iu  a  suitable  manuerfo, 
drying.  In  this  way  fermentation  during  drying  is  pre; 
vented.— J.  F.  B. 


XVIL- BREWING.  WINES.  SPIRITS.  Etc. 

Malting;  Practical .     \.   D.    Currie.     J.   Fed.  Ins( 

Brewing,  1902,  8,  [•!],  428—439.  '' 

To  secure  a  well-modified  malt  without  forcing,  the  bsrle; 
must  be  thoroughly  but  not  excessively  steeped  ;  damagei 
corns  should  first  be  removed.  English  barley  require 
from  48  to  54  hours  ;  thick-skinned  foreign  barley  require 
much  longer,  up  to  70  or  80  hours.  The  temperature  c 
the  water  should  lie  between  50'  and  60'  F.  When  th 
grain  leaves  the  steep  it  should  be  heaped  on  the  couch,  th 
temperature  of  which  should  not  exceed  57°  F.  When  th 
rootlets  begin  to  show  through  the  husks  the  grain  : 
floored.  The  temperature  here  should  be  between  54°  an 
57^  F..  never  being  allowed  to  exceed  60'  F.  until  lis 
withering  period.  Sprinkling  must  not  be  oveidoDi 
2  to  3  gallons  of  water  per  ([uarter  is  the  right  amoun 
applied  half  on  the  evening  of  the  sixth  day  and  lialf  o 
the  morning  of  the  seventh.  The  malt  should  lie  on  the  fliK 
for  six  days  after  the  last  sprinkling.  It  is  turned  thrt 
times  in  24  hours  before  sprinkling,  and  twice  after  sprini 
ling.  Withering  should  be  doue  iu  24  hours  at  uboi 
64°  F.,   if  possible   without   turning.      M  much  water  i 
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DOSsiViIe  should  be  removed  before  loading  on  the  kiln ;  the 
remaiaing  water  is  removed  on  the  kiln  rapidly  at  low- 
temperatures  by  means  of  thin  spreading  and  powerful 
draught.  Ijoaded  at  80'  F.,  the  temperature  should  not 
exceed  100'  F,  in  the  first  12  hours,  it  should  then 
^T.-idually  rise  to  120°  F.  in  the  next  2-1  hours,  and  finish  at 
125^  F.  in  the  last  12  hours.  The  malt  is  then  practically 
dry  and  ready  for  cuT-ing;  this  should  be  done  ii  thick 
layers  of  about  16  inches  with  little  draught,  the  tempera- 
ture being  raised  to  160°  F.  in  24  hours,  and  then  during 
the  next  24  hours  to  the  maximum,  which  should  be 
maintained  for  eight  hours. — J.  F.  15. 

MaJi  Analt/sis.     A.  R.  Ling.     J.  Fed.  Inst.  Brewing, 
1902,  8,  [4],  441— 4.W. 

I  Two   complaints  are   often  heard   from   the   brewer  with 
regard  to  the  valuation  of  malt  by  analysis,  first   that  the 
1  results  obtained  in  the   laboratory  are   never   the  same  as 
i  those  obtained  in   jiractice,  and  secondly  that  the  residts  of 
!  different    anal3'sts    working    with    presumably    the    same 
sample  of  malt  are  not  concordant.     The  first  point  is   not 
serious  ;  it  would  be  impossible  even  if  it  were  desirable  to 
I  reproduce  in  the  lab(^ratory  all  the   different  and  variable 
I  conditions  of  mashing   practised   in  different  breweries ;  so 
long  as  a  suitable  and  constant  method  of  analvsis  is  fol- 
lowed, the  results  are  always  capable  of  intelligent  inter- 
pretation on  the  practical  scale.     The  second  complaint   is 
certainly  more  serious,  and  some  general  understanding  is 
urgently  required  among  brewing  chemists  in  this  countr}-. 

Diastatic  Power. — The  diastatic  power  determined  by 
Lintoer's  method  is  liable  to  be  misleading.  The  validity  of 
■  the  method  depends  entirely  on  Kjek'ahl's  law  of  propor- 
I  tionality  which  requires  that  the  ratio  of  diastase  to 
j  starch  shall  be  so  small  that  the  maltose  produced 
shall  not  exceed  40  pec  cerd.  of  the  total  sohrts.  The 
brewer  invariably  uses  proportions  of  diastase  vastly  in 
excess  of  this  ratio  and  carries  the  conversion  much 
further,  consequentlj-  under  practical  conditions  the  maltose 
to  dextrin  values  of  the  worts  frequenily  do  not  follow  in 
the  order  of  the  diastatic  powers  of  the  lualts.  Kjeldahi's 
law  of  proportionality  does  not  hold  good  in  the  case  of 
starch  conversions  made  with  green  or  low-dried  malts 
at  the  ordinary  temperature,  iloreover,  the  diastatic 
power,  when  the  determination  is  carried  out  by  Lintner's 
method,  is  liable  to  large  variations  under  the  influence 
of  certain  substances,  e.g.,  asparagine  and  phosphates. 
Fluctuations  will  al^^o  occur  according  to  the  quantity  and 
nature  of  the  acidity  of  the  malt. 

Eitract. — One  of  the  most  unsatisfactory  points  about  the 

[determination  of  the  extract  is  the  coarseness  of  the  grist 

j  used  for  mashing.     It  is  impossible  to  take  a  fair  sample 

of  prepared   grist ;  the   only   way  is   to   weigh  out   ivhole 

corns  and   then  grind  all  of  them.     The   mashing  of  fine 

,meal  does  not  reveal  the  presence  of  steeliness  in  the  malt. 

|The  solution  of  the  difficult}-  probably  lies  in  the  employ- 

|ment  of  a  laboratory  mill  capable  of  turning  out  a  uniform 

jsize  of  grist,    such   as    devised   by   O.   Saare    (Jahrb.    d. 

jVersuchs.   u.  Lehranst   fur   Hrauerei,  Berlin,    1901,  236). 

In   calculating    the    concentration  of    the    wort,  it  is   not 

satisfactory  to  apply  a  consfcmt  correction  for  the  volume 

of  the  spent  grains.     The  best  way  is  to   mash  50  grms. 

of    malt   containing    a    known    amount    ol    water    in    a 

tared  flask  with  400  c.o.  of  water  at  I.')j°  F.,  digest  in   the 

water-bath   at  150°  F.  for   1   hour  and   then   luike  up  the 

weight   with   water   so    that   the   total   quantity    of    water 

[present   ^excluding  the   moisture    of   the   malt)    shall    be 

!500  grms.      The   volume,   V,  occupied  by  the    matter   [as 

sugar]  extracted  from  50  grms.  of  malt  can  be  calculated 

from  the  formula  : 

100  S  (SU9  X  W) 
15'9  (D  -  lu  S) 

(Where  S  =  the  dissolved  matter  in  grms.  per  100  e.c.  of  wort 
I(3-9S  factor)  ;  W  =  weight  of  moisture  in  50  grms.  of 
malt;  D  =  sp.  gr.  of  won  compared  with  water  as  1,000. 

The  total  volume  of  the  wort  will  then  be  500  +  W  +  V, 
and  the  yield  of  extract  can  be  accurately  calculated. 

—J.  F.  B. 


Brew-house    Work ;      Soitrces  of  Error   in    the    Control 

of  .       W.   Windisch    and     E.    Hasse.      Woch,    f. 

Brau  ,  1902,  19,  [25],  339—340. 

In  Germany  the  yiehl  of  extract  from  malt  on  the  practical 
scale  is  controlled  by  the  official  Vienna  method  of  malt 
analysis  in  the  laboratory.  The  authors  have  investigated 
certain  possible  sources  of  error,  which  might  be  introduced 
by  fundamental  differences  in  the  two  methods. 

Influence  of  tlie  Method  of  Alanhiny.— The  Vienna 
method  of  mashing  is  purely  an  infusion  process,  whereas 
the  decoction  process  is  almost  universal  iu  German 
breweries.  The  authors  have  mashed  quantities  of  the 
same  malt  grist  in  the  laboratory  by  the  Vienna  method, 
and  by  different  modifications  of  the  decoction  process. 
The  results  showed  that  there  is  practically  no  error  involved 
by  employing  the  infusion  method  for  controlling  the  yield 
of  extract  obtained  by  the  decoction  method,  provided  the 
malt  be  normally  modified. 

Influence  of  the  Hop-Boilin;/. — In  the  laboratory  the 
yield  of  extract  is  calculated  from  the  gravity  of  an  un- 
boiled, unhopped  wort,  whereas  in  practice  it  is  deduced 
from  that  of  the  wort  after  boiling.  In  this  case  there 
might  be  an  error  due  to  the  gravity  of  the  matter  extracted 
from  the  hops,  and  an  opposite  error  due  to  the  removal  of 
coagulated  .albuminoids.  The  authors  have  determined  the 
alteration  in  the  gravity  of  an  unhopped  wort  caused  by 
boiling  it  with  various  proportions  of  hops.  A  steady 
iucrease  of  gravity  was  observed  as  the  proportion  of  hops 
was  increased  ;  for  average  proportions  of  hops  this  increase 
amounted  to  about  0-5  per  cent,  in  a  wort  containing 
12 "6  per  cent,  of  extract. 

Influence  of  the  Brewing  Water. — According  to  the 
Vienna  method  the  laboratory  mashes  are  always  made  with 
distilled  water.  The  authors  have  determined  from  com- 
parative mashings  that  the  employment  of  various  brewing 
waters  containing  dissolved  mineral  matters  has  a  very 
considerable  effect  upon  the  gravity  of  the  worts  obtained. 
This  effect  may  be  due  partly  to  the  actual  gravity  of  the 
water  employed,  by  reason  of  its  dissolved  solids,  and  partly 
to  the  influence  of  these  dissolved  matters  upon  the  extrac- 
tion of  the  malt.  The  effect  of  the  different  waters  was 
different  with  different  types  of  malt ;  in  none  of  the 
experiments  did  the  increase  of  gravity  of  the  worts  equal 
the  original  gravity  of  the  water  employed.  The  influence 
of  the  different  waters  upon  the  apparent  yield  was  large 
when  calculated  on  the  malt  dry  substance  (1-5  to  5  per 
cent.),  but  it  is  not  easy  to  bring  this  factor  into  use  for 
contiolling  the  yield  in  the  brewery.  The  proportions  of 
water  to  malt  are  different  on  the  two  scales,  and  the  wort 
in  the  brewery  loses  more  water  by  evaporation  than  does 
that  in  the  laboratory,  still  in  certain  cases  the  laboratory 
mashes  might  be  made  with  the  same  water  as  is  used  in 
the  brewery  if  the  conditions  be  made  comparable. — 
J.  F.  B. 

Beer    Wort  ;    Contraction  of on    Cooling.     O.  Mobr. 

Woch.  f.  Brau.,  1902, 19,  [25],  340—341. 

Ix  estimating  the  yield  of  extract  in   practice  the  volume  of 

the  wort  is  generally  measured  either  in  the  wort-copper  at 

or  near  a  temperature  of  100    C.  or  else  in  the  fermenting 

1   tuns  at  a  temperature  of  5"  C.     These  measurements  have 

I   then  to  be  reduced  to  the  normal  temperature  of  17 '5"  C. 

'   by   calculation.      The   factors   hitherto  employed   for   this 

I   calculation   have    been    shown   to   be   erroneous,    and  the 

following  numbers  are  now  given  as  correct  ; — . 

In  cooling  from  100'  G.  to  17-5°  C,  beer  wort  contracts 
4-2  per  cent.,  and  in  being  warmed  from  5°  C.  to  17'5°  C, 
it  expands  0  ■  23  per  cent. 

The  numbers  in  the  table  show  the  results  from  which  an 
expansion  curve  has  been  constructed  ;  this  curve  follows 
exactly  the  same  course  as  the  corresponding  curve  for 
water. 

In  most   cases  the  volume  of  the  wort  is  estimated   in 

practice  with   no  allowance  for  the  alteration  in  volume  of 

the  vessel.     The  error  thus  introduced  is   somewhat  larger 

than  might  be  expected.     Assuming  that  the  vessel  has  been 

I   gauged  at  20' C.,  it  will  contain   more  wort  at  100' C.  than 
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Temperature. 


Sp.  Vol.  of  the 
Wort. 


Vol.  £t  17- BOC,  taken 
as  unity. 


■i-8 

0-9505 

0-9976 

l.T'O 

0-9523 

0-9095 

17-5 

0-96-28 

1-0000 

■>n-s 

0-9.i31 

1-OOIlH 

4«-9 

0-9826 

1-0102 

ti7-8 

0-9725 

1-0207 

is  apparent  from  the  gauge  mark.  The  author  reckons 
that  tlie  correction  for  the  expansion  of  the  vessel  is  about 
0'28  per  cent,  for  iron  vessels  and  0-4  per  cent,  for  copper 
vessels,  and  the  volume  measured  should  he  increased  by 
this  amount. — J.  F.  B. 

Mashes   [Distillerij']  ;    Higher  Pitching  Temperalnres  for 

Fermenting .     G.  Heinzelmaun.     Zeits.  Spiritusiud., 

1902,  25,  [22].  237. 

Okdin.vkilt,  low  temperatures  are  preferred  for  pitching 
the  mash  ;  before  vat-coolers  -were  introduced,  mashes  were  . 
pitched  at  12-5" — 15°  C,  and  subsequently,  with  cooling 
pipes,  the  temperature  was  regulated  at  17-5° — 21°  C. 
Mashes  are  often  pitched  at  15° — 16°  C.  and  warmed  up 
next  morning  with  hot  water  to  bring  on  the  primary 
fermentation.  The  idea  of  such  procedure  is  to  avoid 
putting  too  great  a  strain  on  the  fermentative  capacity  of 
the  yeast  at  first  and  to  allow  it  time  for  multiplication 
before  fermentation.  Recently,  however,  Hesse  has  found 
no  practical  differences  as  regards  the  yeast  increase  between  ^ 
mashes  pitched  warm  (2«'  C.)  and  those  pitched  cold.  The 
yeast  multiplies  more  rapidly  at  higher  temperatures,  the 
most  vigorous  reproduction  taking  place  at  28"  C.  Hesse 
has  also  found  that  there  is  no  falling  oif  in  the  yield  of  ' 
alcohol  with  higher  pitching  temper.atures,  the  only  draw- 
back lies  in  the  fact  that  primary  fermentation  sets  in 
during  the  night,  necessitating  special  attention  and  a  supply 
of  cooling  water  at  that  period.  Under  some  conditions 
these  drawbacks  can  be  overcome.  .\n  instance  is  ipioted 
where  a  cooler  is  employed  for  three  mashes  a  day. 
The  mashes  are  set  up  in  the  vats  at  a  temperature  of 
27-0° — 28-5°  C.  the  pitching  yeast  prepared  with  lactic 
acid  having  been  added  in  the  cooler  at  a  temperature 
of  34° — 35°  C.  The  third  hatch  of  mash  gets  into  the 
fermentation  vat  by  11.30  a.m.  and  primary  fermentation 
starts  in  about  three  hours  and  lasts  for  10 — 12  hours,  so 
that  a  large  portion  of  it  takes  place  in  the  day-time.  The 
cooling  water  is  so  accurately  under  control  that  an  er.cessive 
rise  of  temperature  during  the  night  never  occurs.  The 
total  time  of  fermentation  is  cut  down  to  72  hours,  instead 
of  the  36  hours  frequently  required,  without  any  diminution 
in  the  yield  of  alcohol.  "With  high  pitching  temperatures, 
the  shorter  time  on  the  cooler  and  the  earlier  produc- 
tion of  alcohol,  reduce  the  danger  of  infection  very 
considerably.  Special  attention  during  the  night  is  not 
necessary,  provided  a  sufficient  quantity  of  coolin;j  water 
can  be  stored. — J.  F.  B. 

Ethyl  Atrtihdt  :  Action  of en  Barium  Elhylate.  {Syn- 
thesis (;/■  Normal  Butyl  Alcohol.')  Normal  Propyl  and 
Butyl  Alcohols:  Action  of- on  thtir  Sodium  Deriva- 
tives.    {Synthesis   of    Vipropyl  and  Dibutyl   Alcohols.) 

Mcthi/l  Alcohol :  Action  of on  its  Sodium  Verivatwe. 

M.  Guerbet.     Boll.  Soc.  Chim.,  27,578-581  ;  581  —  584  ; 
584—585. 

Like  amyl  and  a-nanthyl  alcohols  (this  Journal,  1899,  387) 
normal  propyl  and  normal  butyl  alcohols,  when  heated  to 
220 " — 230°  C.  with  their  respective  sodium  derivatives,  yield 
dipropyl  and  dibutyl  alcohols,  the  reaction  being  as 
follows  — 

2C3HSO  +  CjH^NaO  =  CoH„0  +  CaHaNaOo  +  2H.,. 

Ethyl  alcohol  does  not  behave  in  this  way  with  sodium 
ethylate ;  but  with  barium  ethylate  it  does  yield,  among 
other  products,  normal  butyl  alcohol.  Jlethyl  alcohol. 
heated  with  sodium  luetbylate,  gives  no  alcohol  of  higher 
molecular  weight ;   at  200°  C  it  remains  unchanged,  and  at 


230° — 240°  C.  it  decomposes  T\-ith  productiou  of  gaseous 
substances  sufficient  to  burst  the  tabes  in  which  the 
experiment  is  conducted J.  T.  D. 

English  Patents. 

Filter  and  Extractor  Presses  [Brewers'  Mash,  Sfc."] 
J.  G.  Grossman.     Eng.  Pat.  8392,  1902. 

iS«e  under  l.,paye  959. 

Barley  for  Malting   Purposes ;    Apparatus  for    Washim 

and  Aerating .     E.  Hcirt  and  L.  Marxsohu,  Geran 

Germany.     Eng.  Pat.  10,350,  May  5,  1902. 

For  washing  and  aerating  barley  which  has  to  he  malted 
a  stream  of  water  passing  through  a  pipe  from  above  to  thi 
bottom  of  the  cistern  is  caused  to  diaw  in  air  from  the  out 
side  in  its  passage  ;  or  else  the  air  may  be  injected  into  tb 
pipe  under  pressure  by  means  of  small  tubes  inserted  at  thi 
top  of  an  inverted  U  bend. — J.  F.  B. 

Fermentation  of  Liquids  ;  Apparatus  for  the  Alcoholic 

O.  E.  Nycauder,  London,  Eng.  Pat.  "l6,049,  Aug.  9,  1901. 

One  or  more  receptacles  open  at  the  base  are  submerged  it 
the  fermenting  wort  so  that  a  large  surface  of  the  latte 
comes  into  contact  with  the  air  or  gas  contained  in  them 
These  may  either  be  plunged  into  the  wort  intermittently  0 
a  stream  of  air  or  gas  may  be  introduced  by  a  pipe  at  th 
bottom  of  the  vat  into  the  lowermost  receptacle,  in  whicl 
case  open-ended  tubes  are  carried  from  the  top  of  the  lowe 
receptacles  so  as  to  conduct  the  overflow  of  air  into  th 
next  higher  ones. — J.  F.  B. 

Feimented  Liquors ;  Manufacture  of .      .1.  Schneibk 

New  York.     Eng.  Pat.  10,699,  May  9,  1902. 

See  U.S.  Pat.  700,833  ;  this  Journal,  1902,  8G8.— J.  P.  B. 


Aeration  of  Liquids  [. derated  Waters,  Wine,  Bfer,ift.'- 
F.  G.  Hompson,  Clapham,  Surrey,  and  H.  .-^wales,  BaJ^ 
water,  Middlesex.     Eng.  Pat.  1 1,612,  June  6,  1901. 

The  gas  and  liquid  are  admitted  to  the  airating  cbambe 
from   separate  sources,  the    supplies  being  cut  off,  and 
pressure-reducing  valve  and  a  discharge  outlet  opened,  b' 
the  pressure  within  the  chamber. — K.  A. 


XYIII.-FOODS ;  SANITATION;  WATER 
PUEIPICATION,  &  DISINFECTANTS. 

(.4.)— FOODS. 

Pepper ;    Analysis   of  Kissi   from    Upper    Guiiie- 

A.  Barille.     Comptes  Rend.,  134,  [25],  1512—1514. 

The  fruit  of  Piper  Famechoni,  a  new  species  from  Upp< 
Guinea.  The  berries  are  smaller  than  those  oiPipcrnigrut 
They  give  a  reddish-brown  powder,  witha  pecuhar  aromat 
taste. 

The  piperine  present  to  the  extent  of  3  •  654  per  cent.,  C8i 
not  be  separated  as  such,  on  account  of  the  large  amoui 
of  fattv  and  resinous  matters.  The  soluble  ash  contaii 
sodium,  potassium,  and  manganese  ;  the  insoluble  asb,  Im 
and  silica.  The  alcoholic  extract  is  bright  red,  and  has 
sharp  burning  taste  ;  the  aqueous  extract  is  str<mgly  coloure 
and  has  a  pleasant  taste,  and  a  smell  like  walnut  eitrac 
This  plant  may  be  used  as  a  spice  and  a  condiment, 

English   Patent.  j 

Food  for   Cattle,  4c- ;    Manufacture  of ,  contttim 

Molasses.      H.   Vaupel,   Fiirstcnstein,   Germany.     Ed 
Pat.  7564,  March  29,  1902. 
The  molasses  is  mixed  with  the  sugar  and  other  ingieJiet 
forming  the  artificial  food  in  a  longitudinal  vessel  prond' 
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with  a  funnel  and  rotary  mixing  blades  ;  the  vessel  is  heated 
'  externally  by  means  of  a  steam  jacket,  so  that  during  the 
niixinf,  the  water  of  the  molasses  is  volatilised,  the  impreg- 
nated food  being  passed  out  through  a  pipe  at  the  end  of 
the  vessel. — J.  1\  B. 

Unttbd  States  Patents. 

Separator  :     Centrifugal  [Creo7i]   .     P.    L.    Kimball, 

Bellows  Falls,  Vermont.      U.S.  Pat.   702,441,  June  17, 
1902. 

Chiefly  a  cream  separator,     ilechanical  details  given. 

— R.  A. 

Food ;  Malted  Cereal .    J.  K.  Lippen,  Michigan,  U.S.A. 

U..S.  Pat.  703,209,  June  24,  1902. 

>Vhoi.e  wheat  or  other  cereal  is  soaked  in  water,  then 
lot>ked  without  breaking  the  outer  coating  of  the  grains 
ipreferably  in  a  closed,  steam-heated  vessel)  and  the  cooked 
;^»in  dried  in  an  oven.  The  dry  grain  is  crushed  and  baked 
}.t  a  temperature  of  about  300'  F.,  10   per  cent,  of  barley 


nalt  and  5  per  cent. 


if  water  added,  and  the  mixture  baked. 
— W.  P.  S. 


(B.)— SANITATION;  WATER  PURIFICATION. 

Irinking  Water  ;  Hiinermann's  Methodfurthe  Sterilisation 

of .     Schuder.   Zeits.  Hyg.,  39,   .3  79—403.     Chem. 

I  Centr.,  1902,1,  [23],  1374. 

'he  author  sets  out  the  conditions  which  he  considers 
itioald  be  observed  in  determining  the  value  of  methods  for 
le  sterilisation  of  water,  in  order  to  attain  results  that  i 
la  be  relied  upon.  He  has  examined  th.;  process  of 
liaeroianu  and  Deiter  (^this  Journal,  1901,  828)  for  the  j 
lerilisatiou  of  drinking  water  by  means  of  concentrated 
idium  hypochlorite  solution,   in  the  same  manner  as  he 

eviously  examined  Schumburg's  method  (this  Journal, 
101,  828).     Th<'  following  conclusions  are  drawn  from  the 

suits.  With  an  impure  water,  strongly  contaminated  with 
licteria,  the  number  of  germs  is  considerabh'  diminished  by 
j  e  treatment ;  in  some  oases,  perhaps,  the  water  is  made 
|iite  free  from  germs.  In  some  eases,  all  cholera  germs 
I'esent  are  destroyed,  but  these  are  exceptions  ;  as  a  rule, 
illy  a  very  considerable  diminution  takes  place.  T^'phus 
'icilli   are  not   destroyed    \vith  certainty    by  the   process, 

though  a  diminution  in  the  number  is  unmistalceable  in 

dividual  cases.     Dysentery  bacilli  also  are  not  destroyed 

ith  certainty,  although,  according  to  present  knowledge, 
|ey  are  among  the  least  resistant  of   pathogenic   germs. 

1  the  whole,  Uiinermanu's   process  appears  to  be  more 

■cacious  than  Schumburg's  method. — A.  S. 

Water ;  Determination  of  Ammonia  in  —— . 
O.  Emmerling. 

See  under  Will.,  page  S90. 

Organic  Nitrogen  in  Waters ;  Determination  of . 

H.  Causse. 

See  under  XXIII.,  page  992. 


English  Patents. 

rruginoiis    Mineral    Water ;    Apparatus   for   drawing 

off  Natural irithont  Admission  of  Air.      K.  L.  G. 

Buchholz,  Konig,  Gerraanv.  Eng.  Pat.  12,822,  June  24, 
1901. 

E  apjiaratus  comprises  a  water-tank  connected  with  the 
ing,  communicating  with  a  pressure-regulating  chamber; 
pneumatic  trough  connected  with  the  communicating 
le  between  the  tank  and  chamber  by  a  vertical  pipe 
minating  in  the  trough  in  numerous  outlets  ;  a  horizontal 
'Sel  connected  with  the  water  tank  at  the  bottom  and 
h  the  pressure  chamber  at  the  top,  provided  with  an 
tator;  a  second  horizontal  vessel  below  the  first  one, 
inected  with  the  upper  vessel  and  with  the  pressure 
imber  ;  and  supply  pipes  on  both  horizontal  vessels 
mected  with  a  source  of  carbon  dioxide. — E.  S. 


Softening  Water.     J.  Gatecliff,  Bingley.     Eng.  Pat. 
13,0R9,  June  27,  1901. 

Ix  connection  with  water- soften  ing  apparatus,  such  as 
described  in  Eng.  Pat.  22,520  of  1898,  an  oscillating 
concave  quadrant  mounted  in  the  reagent  tank  is  driven 
from  a  water-wheel  actuated  by  the  hard  water,  and  at  each 
oscillation  a  dehnite  volume  of  reagent  is  discharged  into 
the  decanter  of  the  apparatus.  A  floating  indicator  is  fixed 
in  the  reagent  tank  which,  if  the  tank  is  filled  up  with 
water  before  the  reagent  is  entirely  exhausted,  shows  on  a 
scale  the  immber  of  pounds  of  solid  reagent  which  require 
to  be  dissolved  iu  the  water  to  produce  a  solution  of 
constant  strength. — L.  A. 

United  States  Patents. 

Sewage;    Apparatus  for  the    Treatment  of .       A.J. 

Prevost,  junr.,  Brooklyn,  Xcw  York.     U.S.  Pat.  C99,34.">, 
May  6,  1902. 

A  CLOSED  rectangular  vavdt,  through  which  the  sewage 
flows  at  constant  level,  is  divided  into  four  compartments. 
The  two  first  compartments  are  anaerobic  septic  tanks,  only 
partiall}'  separated  from  each  other  by  a  straining  wall 
rising  just  above  the  level  of  the  liquid,  which  retains  the 
coarser  suspended  matter  in  the  first  chamber  to  be  broken 
down  bj'  bacterial  action.  The  second  and  third  chambers 
are  completely  separated  by  a  wall  which  is  finely  porous 
below  the  water  level  only,  and  retains  practically  all  the 
remaining  suspended  matter  iu  the  second  chamber.  The 
partially  clarified  liquid  filtering  through  this  wall  meets, 
m  the  third  chamber,  with  a  limited  amount  of  air  admitted 
through  pipes  in  sulficient  quantity  to  encourage  the  growth 
of  a>robic  bacteria,  and  overflowiuL'  through  a  scaled 
outlet  into  the  fourth  chamber,  the  liquid  is  cascaded  down 
inclined  planes  in  presence  of  abundance  of  air  and  flows 
away  through  a  suitable  outlet. — .L.  A. 

Sewage-Disposal  Plant.  G.  H.  Anderson,  J.  W.  Stevens, 
and  A.  Lutz,  Xew  York.  U.S.  Pat.  701,827,  June  U), 
1902. 

The  plant  within  a  building  is  so  constructed  and  arranged 
that  the  sewage  is  first  mixed  with  ground  lime,  next 
strained  through  a  series  of  vertical  filters,  then  aerated  by 
being  sprayed  through  .a  chamber  through  which  a  current 
of  air  is  driven,  and  finally  filtered  through  horizontal 
filtering  beds. — L.  A. 

CO— DISINFECTANTS. 

English  Patents. 

Antiseptic   containing   Iodine ;    Manufacture  of  an  . 

M.  Cohn,  Berlin.     Eng.  Pat.  15,130,  July  23,  1901. 

A  sussTtTUTE  for  iodoform  is  made  by  dissolving  iodide 
of  potassium  and  gelatin  in  water,  adding  to  the  solution 
free  iodine,  and  then  a  gelatin-hardening  agent.  After 
cooling,  the  liquid  is  dried  on  threads  and  ground  to  powder. 

— L.  A. 

Fumigator  or  Candle  for  Diffusing  Antiseptics,  Di.s- 
infectants,  Perfumes,  ^ledicamcits,  and  Insect-destroging 
Ctiemicals  or  Compounds.  J.  Fleming,  London.  Eng, 
Pat.  4866,  Feb.  26,  1902. 

A  CYLINDER  of  asbestos,  brought  to  an  ape-x  at  one  end,  is 
coated  on  the  inside  with  an  absorbent  material  saturated 
with  the  antiseptic,  and  on  the  outside  with  paper  saturated 
with  saltpetre.  The  smouldering  of  the  "  touch  paper " 
produces  heat  sufficient  to  volatilise  the  antiseptic,  the 
vapour  of  which  fills  the  inside  of  the  cylinder  and  escapes 
through  the  apex. — L.  A. 

United  States  Patent. 

Disinfecting ;  Apparatus  for .    C.  J.  Walz,  New  York. 

U.S.  Pat.  702,041,  June  10,  1902. 

The  apparatus  is  intended  to  supply  a  liquid  disinfectant 
at  a  uniform  rate  through  a  wick  siphon.  The  cup  con- 
taining the  latter  is  attached  to  the  lower  end  of  a  closed 
cj  Under  containing  the  liquid,  which  is  fed  into  the  cup 
through  an  intermittent  siphon,  which  keeps  the  level 
constant. — L.  A- 
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XIX.-PAPER,  PASTEBOAED,  Etc. 

ENGLisn  Patent. 

Paper  jUanufacfure ;  He  fining  or  Pulping  Engines  for 
.  E.  de  P.as5,  London.  From  S.  K.  Wagg,  Wis- 
consin, U.S.A.  Eng.  Pat.  8C33,  April  14,  lUOL'. 
Ik  a  conical  refining  engine  of  the  "Jordan"  class  the 
working  surface  of  the  blades  is  largely  increased  by  sub- 
stituting for  the  single  blades,  composite  blades,  two  to 
four  together,  the  members  being  separated  by  narrow 
filling  strips,  and  each  group  being  spaced  by  wider  blocks 
to  allow  of  a  flow  of  pulp  between  them.  Details  are  also 
claimed  rcl.iting  to  the  method  of  fixing  the  blades  to  the 
core. — J.  F.  B. 

United  States  Patexts. 

Paper:    Plant  for  Treatina .     J.  Wezel,  Leipzig, 

Germany.  "  U.S.  Pat.  ti97,761,  April  15,  1902. 

See  Eng.  Pat.  18,942,  1901 ;  this  Journal,  1902,  1 14. 

—J.  F.  B. 

Paper  Pulp  :  Method  nf  Bleaohini/ .     F.  H.  Long, 

Chicago.     U.S.  Pat.  702,142,  June  10,  1902. 

A  MIXED  charge  of  pulp  and  ililute  sodium  chloride  solu- 
tion is  subjected  to  an  electrolysing  current  in  a  closed 
vessel,  the  gaseous  and  other  refuse  cathode  products  being 
simultaneously  isolated  from  the  body  of  the  charge.  The 
whole  charge  is  confined  under  pressure  and  maintained 
bodily  in  forced  circulation  between  the  anode  and  the 
cathode  elements.  A  little  lime  may  be  added  advanta- 
geously to  the  charge. — J.  F.  B. 

Ptilp  Washing  Apparatus.     A.  Hlnzke,  Maine.     L'.S.  Pat. 
702,556,  June  17,  1902. 

The  washing  tank  for  paper  pulp  {e.g.,  wood  cellulose) 
has  a  zigzag  passage  way,  consisting  of  vertical  chambers 
arranged  in  longitudinal  and  transverse  rows.  The  chambers 
are  formed  by  longitudinal  and  transverse  stationary  par- 
titions and  longitudinal  and  transverse  movable  partitions, 
the  longitudinal  stationary  partitions  forming  underflow 
and  the  movable  partitions  overflow  passages,  the  movable 
partitions  being  capable  of  an  upward  adjustment  to  form 
also  underflow^  passages  for  the  circulation  of  water  along 
the  bottom  of  the  tank.  Thus  the  pulp  is  caused  to  travel 
alternately  upwards  and  downwards  thrjugh  a  considerable 
distance,  whilst  the  impure  water  is  drained  off  through  a 
perforated  bottom. — J.  F.  B. 

Paper  or  Pasteboard  ;  Impregnating .      A.  B.  Glass, 

Assignor  to  J.   Back,  Vienna.     U.S.  Pat.  703,341,  June 
24,  1902. 

See  Eng.  Pat.  7344,  1901  ;  this  Journal.  1902,  493. 

—J.  F.  B. 

Nitrocellulose  and  Casein   Compounds ;    Mamifacture  of 

.     C.  Bernadac,  Paris.     U.S.  Pat.   700,47"l,  ilay  20, 

1902. 

See  E.  Franquet,  Fr.  Pat.   312,  S4G  ;  this  Journal.  1902, 

134.— J.  F.  B. 


XX.-EINE  CHEMICALS,  ALKALOIDS, 
ESSENCES.  AND  EXTEACTS. 

Hydrogen    Peroxide ;     Cri/slallisrd    .       AV.     i^taedel. 

Zeiis.  angew.  Chem.,  1902,  15,  [26],  642—643. 

It  is  stated  that  a  95 — 96  per  cent,  solution  of  hydrogen 
peroxide  can  be  prepared.  It  is  found  to  be  crystallisable, 
and  the  crystals  melt  again  at  —2°  C.  The  liquid  remains 
fluid  at  —  20°  C,  but  in  ether-carbon  dioxide  it  crystallises  to 
a  solid  mass.  The  eutectic  point  of  the  mass  lies  somewhere 
between  -20°  and  —23°  C. ;  a  fragment  of  the  solidified 
portion  brought  into  a  fresh  solution  even  at  —8°  C.  in- 
duces the  immediate  formation' of  clean,  colourless  crystals 
throughout  the  liquid.  If  the  motlier-lifjuor  be  now  poure<l 
off    and   the   crystals   melted,   pure    anhydrous    HjO^   is    , 


obtained.  As  more  dilute  (90  or  even  80  per  cent.) 
solutions  give  these  crystals  on  cooling,  a  simple  way  it 
thus  provided  for  the  production  of  the  anhydrous  peroxide 
The  properties  of  the  pure  HnCUthus  produced  have  beei 
examined.  A  trace  of  platinum  black  or  powdered  man- 
ganese dioxide  produces  catalytic  dissociation  with  almos 
explosive  rapidity.  Carbon  or  magnesium  powder  luixei 
with  a  trace  of  MnO,  is  ignited  on  immersion  in  thi 
HjOj  (or  even  in  a  90 — 95  per  cent,  solution).  A  fev 
drops  of  the  anhydrous  HoOo  dropped  on  cotton  wool,  oi 
even  on  a  moist  sponge,  at  once  set  fire  to  it.  Lead-das 
immediately  ignites  in  contact  with  the  compound;  biy 
tinelv-divided  iron  (ferrum  rcductum')  is  not  attacke* 
unless  a  trace  of  MnOa  be  present,  in  which  case  it  inflame' 
at  once.  Sulphuric  acid  monohydrate  may  be  mixed  witl 
the  anhydrous  H»0.,,  if  care  be  taken  to  keep  the  tempera 
ture  low  ;  otherwise  quantities  of  ozonised-oxygen  will  b* 
given  oft.  Crystalline  products  containing  HjOo  can  b- 
produced,  as,  for  example,  by  addiug  a  90 — 95  per  cent 
H.,C2  solution  to  a  strong  solution  of  cadmium  cbloridt 
whereby  a  pasty  mass  is  produced  containing  fine  whit 
silky  plates  with  23  per  cent,  of  H.,();.  The  pure  pcroxid 
is  found,  when  properly  packed,  to  bear  transport  perfectlv 

— W.  G.  M.' 

Mercuri/  Lactates.     M.  Gucrbet.     .J.  Pharin.  Chim.,  1902 

16,  [ij,  1-11. 

Mercurous  Lactate.  —  The  lactic  acid  employed  is  fir^ 
deprived  of  the  accompanying  anhydrides — which,  accord 
ing  to  Wi.^licenus,  are  alwiiys  present  in  the  concentrate 
acid — by  boiling  for  30  minutes  with  10  times  its  volum 
of  water.  Mercurous  oxide,  prepared  by  the  cold  precipe 
tation  of  mercurous  nitrate  with  caustic  potash,  the  pr« 
cipitate  being  washed  in  the  dark,  is  then  dissolved  in  jns 
sufficient  of  the  acid  to  insure  complete  solution,  whicl 
takes  place  immediately.  On  evaporating  the  solutioi 
at  ordinary  temperatures  over  HoSOj,  mercurous  lactat 
separates  in  the  form  of  colourless  prismatic  crystals,  havio 
the  composition  HgoCCjHjOiY,  +  H.,0.  It  is  decompose 
b}'  water,  throwing  down  a  white  powder,  which  gradaall 
becomes  greyish.  It  is,  however,  soluble  in  water  contair 
ing  free  lactic  acid.  Probably  water  alone  causes  dissocic 
lion,  the  lactic  acid  thus  liberated  dissolving  a  part  of  th 
salt,  while  the  rest  is  thrown  down  as  a  more  basic  con 
pound.  This,  in  turn,  is  decomposed  into  mercuric  lactat 
and  mercury. 

Mercuric  Lactate  is  obtained  by  addini  excess  of  yello 
mercuric  oxide  to  lactic  acid,  previously  boiled  wit 
10  times  its  volume  of  water.  The  solution,  cvaporaie 
over  HnSOj.  gradually  deposits  groups  of  coloorJe! 
prismatic  needles,  having  the  composition  llg^C'sHiOj) 
Notwiihstanding  extreme  precautions  in  precipitating  tt 
mercuric  oxide,  and  in  the  saturation  of  the  acid  therewit 
to  avoid  all  rise  of  temperature,  a  small  aiiiouDt  ( 
mercurous  lactate  is  always  formed,  which  remains  in  tfc 
mother-liquor  on  crystallising,  ilercuric  lactate  is  vet 
soluble  in  water,  to  the  extent  of  2-  75  :  I  at  20'  C.  Whi 
heated,  this  solution  undergoes  dccomposiiion.  .Vltboogi 
on  boiling,  the  salt  does  not  appear  to  be  decomposed,  it  i 
in  fact,  entirely  converted  into  mercurous  lactate,  evolfin, 
at  the  same  time,  carbon  dioxide  and  aldehyde,  and  setlit 
free  a  molecule  of  lactic  acid,  according  to  the  equatic 
2HgCC3HA);=  Hg-^CsHjOj),  -I-  COj  +  CjHjO-CjHjO, 

Jlercuric  lactate,  prepared  as  above  indicated,  is  the  on! 
salt  which  should  be  employed  in  medicine,  on  accoui 
of  its  ready  solubility  and  relatively  greater  constaiic 
Commercial  mercury  lactate,  as  at  present  met  with, 
almost  exclusively  the  mercurous  salt,  and  is  insoluble  i 
water. 

The  author  considers  the  so-called  salts  described  1 
Eugelhardt  and  Maddrel  and  by  Bruening,  tobe  miitorM; 
more  w  less  basic  mercurous  or  mcrcaric  lactates. — J.  0. 

Tartaric  Arid  ;  Synthesis  nf ,  from  the  Scientific  at 

Industrial  Points  nf  View.     S.   Zinno.     Monit.  Scien 

16,  [727],  July,  1902,  493—495. 

Srccixic  acid,  in  a  cold  strong  aqueous  solution,  is  oxidise 

by   excess  of   hydrogen   peroxide   (in   volumes,  pore  ai 

neutral)  to  tartaric  acid.     The  reaction  requires  2—8  day 


1-  31, 1903.] 
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h  frennent  shaking.  A  similar  result  is  obtained  with 
^assium  hydrogen  succinate.  Calcium  hypochlorite  also 
Jdises  calcium  succinate,  on  the  water-bath,  to  oalciuin 
jtrate.  Ordinary  malic  acid,  when  heated  with  hydrogen 
i-oxide  at  120^  G.,  is  oxidised  to  tartaric  acid  ;  the  same 
jction  takes  place  in  the  cold  when  the  solution  is  shaken 

]  15 20  days.     A  strong  ethereal  solution   of  hydrogen 

^■oxide  gives  a  mixture  of  racemio  and  tartaric  acids, 
if  a  solution  of  glyceric  ;icid  of  2'!"  B.  be  exactly  neutra- 
hi  with  caustic  potash  of  1  34  sp.  gr.,  and  the  potassium 
i  cerate  be  treated  with  carbon  dioxide  under  a  pressure 
ithree  atmospheres,  and  the  mixture  then  left  at  rest  for 
jae  days,  potassium  bitartrate  is  obtained — 

CjHiKO^  +  COo  =  KHC4HA. 

(  eerie  acid  is  obtained  by  boiling  100  parts  of  glycerin 
(I "  B.)  with  200  parts  of  water,  35  parts  of  nitric  acid 
i  44),  and  4.5  parts  of  lead  dioxide,  filtering  the  boiling 
hid,  allowing  to  cool,  washing  the  lead  glycer.ite  with 
h  water  (nearly  at  0°  C),  and  decomposing  by  sulphuric 
jil.  It  would  be  more  economic.-vl  to  oxidise  with  red 
ill,  and  to  decompose  the  glycerate  with  potassium  bicar- 
1  late,  when  potassium  glycerate  would  be  obtaiued  ready 
'  the  next  operation  — 

Pbfi,  +  2C3Hs(  )3  +  6HN0:,  = 
2Pb(NOx)3  +  PbCCJaHjOj),  +  GH/)  +  2NO. 

;  m  1  kilo,  of  glycerin  the  author  has  obtained  1-384 
i  -.  of  potassium  bitartrate.  The  author  calculates  that 
lASsium  bitartrate  would  be  produced  at  a  cost  of  about 
f  francs  per  quintal,  without  reckoning  the  value  of  60 
Ijis.  of  lead  carbonate  obtained  as  a  by-product.  At 
llient  cream  of  tartar  costs  in  France  180 — 200  francs 
I'  quintal.— .\.  C.  U". 

Inliptjrine  ;  Salts  of .     A.  Keychler.     BuU.  Soc. 

Chim.,  27,  [12],  612— CIS. 
^'ipyrine  hidrnchloridc,  CiiH,.,N.,0. HCl,  obtained  in 
cttals  by  evaporating  on  the  water-bath  30  grms.  of  anti- 
pine,  50  c.c.  of  alcohol,  and  20  c.c.  of  strong  hydrochloric 
8jl,  re-evaporating  the  residue  twice  with  alcohol  and  a 
S|ll  quantity  of  acid,  washing  with  alcohol  and  ether,  and 
O'Dg  over  sulphuric  acid.  They  form  thick  tabular 
Ritals,  melting  at  158° — 160'  C,  very  deliquescent  and 
s^ble  in  water,  less  soluble  in  alcohol,  almost  iusoluble  in 
ej;r  or  benzene.  The  aqueous  solution  is  strongly  acid, 
s;hat  the  .amount  of  the  salt  can  be  detormined  by 
tition  with  soda  and  phenolphthalein.  When  the  .salt  is 
I  ed  with  five  parts  of  benzene  and  one  part  of  alcohol,  it 
d  olves,  and  the  solution,  on  cooling,  deposits  small  prisms 
Cl:aining  benzene  of  cr}'stallisation(Ci[H|.,NoO .  HCI .  C^Hj ); 
tae  prisms  are  dissolved  by  water,  which  liberates  the 
W'-ene  they  contain. 
ntipyrine  dextrocamjthorsulplionutc — 


4 


C„H,,N„O.C,oH„OS03H, 


jned  by  dissolving  antipyrine  and  camphorsulphonic 
BJ  iu  molecular  proportions  in  hot  benzene,  and  allowing 
tonl  and  evaporate.  Kecrystallised  from  a  mixture  of 
«ione  and  alcohol,  it  forms  hard,  bulky  prisms,  melting  at 
1{'  C,  not  deliquescent,  but  very  soluble  in  water.  The 
s^tion  is  acid,  and  can  be  titrated  like  that  of  the  hydro- 
c  ride.     The  alcoholic  solution  is  neutral.— J.  T.  D. 


''pineol;   A   New  ,  of  Melting  Point  52°  C.    (A**-'- 

i-rpen-l-ot).     K.  Stephau  and   d.    Helle.     Ber.,  1902, 
5,  [12],  2147— 2158. 

crystalline  terpineol  hitherto  known  melts  at  35'  C, 
■i.  gives  as  the  first  product.of  oxidation  by  permanganate, 
atthydroxyhexahydrocymene,  which  is  then  transformed 
lij  a  ketolacloiie,  CmHuO^,  the  netive  modification  of 
Mh melts  at  48'— 49°  C,  and  the  inactive  at  62°— 63°  C. 
T'  terpineol  is  doubtless  A--terpen-S-ol. 

he  liquid  terpineol,  which  is  prepared  by  boiling  terjiiu 
B  ate  with  dilute  acids,  gives  on  fractionation  two 
,B  1  portions  boiling  at  212'"— 215°  C.  and  2I8°— 220°  C. 
™t  fractions  solidity  on  long  keeping,  in  the  cold     they 


were  pnrified  by  repeated  recrystallisation  from  alcohol. 
Fraction  II.  melted  at  35° — 36-  C,  and  was  found  to  be 
identical  with  the  inactive  terpineol  found  in  cajeput  oil. 
Fraction  I.  melted  at  32°— 33°C.,  boiled  at  209°— 210°  C. 
under  752  mm.,  and  at  90°  C.  under  10  mm.  pressure; 
its  specific  gravity  at  20°  C.  was  0'9I9,  and  refractive 
index  «„  1  "47470  (both  constants  determined  in  the  super- 
fused  condition).  This  substance  crystallised  in  needles, 
formed  a  phenylurethane,  which  melted  at  8.5°  C,  and  a 
nitrosochloride,  which  melted  at  102' — 103°  C.  By  oxidation 
with  permanganate  it  was  converted  into  a  glycerin,  viz., 
trioxyhexahydrocymeiie,  CiqHohOj,  which  crystallised  in 
sm:dl,  colourless  prisms,  melting  at  118° — H8°'5  C. 
Further  oxidation  with  chromic  acid  produces  a  ketone, 
CgHijO,  and  a  hydroxyketone,  CgHi^f  <.;.  The  ketone  boils 
at  6H''5 — 70°  C.  under  4  mm.  pressure:  its  semicarbazone 
melts  somewhat  above  160°  C  ;  sodiu'ii  hypobromite  .acts 
on  the  ketone,  forming  bromoform  and  au  acid  which  melts 
at  9h°-5— 99°  C. 

The  hydroxyketone,  CgtIijOj,  forms  a  semicarbazone, 
which  melts  at  195° — 196°  C. ;  it  is  converted  by  sodium 
hypobromite  into  bromcform  and  a  5-hydroxy-acid,  CsH^O-,, 
melting  at  153°  C,  which  gives  the  acid  of  melting  point 
98°' 5 — 99°  C.  on  warming  with  dilute  sulphuric  acid.  By 
the  action  of  strong  sulphuric  acid,  oxidation  takes  place  in 
addition  to  loss  of  water,  and  the  hydroxy-acid  is  converted 
into  p-toluie  acid. 

The  new  terpineol  is  to  be  regarded  as  A'*'-terpene-/-o!. 
The  ketone  CciH,40  has  been  already  regarded  by  Wallach 
as  tetrahydro-;j-methyltolylketone. — A.  C.  W. 

Pine-Needle  Oil ;  Manufacture  of .     U.S.  Consular 

Reports,  No.  1361,  June"?,  1902,  6— -8. 

PiNE-XEEDLE  oil  and  extract  are  prepared  in  South  Germany 
from  the  needles  and  very  young  shoots  of  the  various  kinds 
of  pine  trees,  more  particularly  those  of  Pinus  pumilio. 
The  needles,  &c.,  are  collected  at  the  end  of  May  or  begin- 
ning of  June,  cut  up  into  small  pieces,  and  subjected  to 
steam  distillation. 

The  condensed  water  in  the  still,  containing  resinous, 
albuminoid,  and  tannin  matters,  is  run  off,  evaporated  in  a 
vacuum  apparatus  to  the  desired  consistency,  and  the  extract 
then  perfumed  by  the  addition  of  pine-needle  oil.  The 
residual  pulp  in  the  still  is  dried,  disintegrated,  perfumed 
with  pine-needle  oil,  and  sold  as  a  stuffing  m.aterial  (for 
mattresses,  &c.)  ;  it  is  stated  to  be  vermin-proof. — A.  S. 

Oil  of  Bcrgamot  Leares.     S.  Gulli.     Chem.  and  Druggist 
1902,  60,  [1170],  995. 

The  oil  of  bergamot  leaves  has  been  produced  for  several 
years  in  the  Keggio  Calabria  district,  Italy  :  the  production 
varies  with  the  demand,  but  may  be  stated  as  about  20  25 
kilos,  per  annum.  The  yield  is  limited,  100  kilos,  of  leaves 
giving  only  150  grms.  of  oil.  The  pure  oil  of  this  season 
has  a  sp.  gr.  of  0-871— 0-873,  optical  rotation  -t-  2.5°31'  to 
+  26°,  and  an  ester  content,  calculated  as  linalyl  acetate,  of 
32 — 34  per  cent. ;  it  is  soluble  in  90  per  cent,  alcohol  (1:1). 
The  oil  contains  methyl  anthranilate.  The  commercial  oil 
is  rarely  pure ;  adulteration  is  extensively  practised  by  the 
addition  of  peel  essences,  whilst  oil  of  turpentine  and  the 
leaves  and  young  saplings  of  bitter  orange  .are  often  distilled 
with  the  bergamot  leaves.  The  oil  is  used  for  the  adultera- 
tion of  the  oils  of  both  bitter  and  sweet  orange  flowers,  but 
such  adulteration  can  easily  be  detected  by  reason  of  the 
change  in  the  sp.  gr.  and  optical  rotation,  and  the  increase 
in  the  ester  content. — A.  S. 

Peppermint  Plants  ;  Influence  of  Sodium  Nitrate  on . 

F.   Charabot   and   A.    Hehert.      Coinptes    Kend.,   134, 

1228. 
TuE  authors  have  previously  examined  the  influence  of 
sodium  chloride  (this  Journal,  1902,  56 1"),  and  they  find 
that  sodium  nitrate  h.as  a  similar  action,  the  application  of 
a  1 :  10  solution  once,  early  in  the  season,  causing  a  marked 
increase  in  the  ester  content  of  the  oil.  a  diminution  in  the 
amount  of  water  in  the  plant,  and  an  increase  in  the  amount 
of  organic  matter.  The  relative  quantity  of  menthol  and  of 
menthone  in  the  oil  is  diminished. — .\.  S. 
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English  Patents. 

Titanium  Lactate;  Process  for  the  Manufacture  of . 

C.    Dreber,    Freiburg,    Germany.      Kng.    Pat.    22,629, 
XoT.  9,  1901. 

SoLDTiONs  of  titanic  acid  in  lactic  acid  are  prepared  by 
acting  simultaneously  with  lactic  acid  and  an  alkali  or 
alkaline  earth  lactate  upon  freshly  precipitated  hyilrated 
titanic  acid,  and  similar  solutions  without  excess  of  lactic 
acid  by  decomposing  a  solution  of  titanic  acid  iu  hydro- 
chloric, sulphuric,  or  oxalic  acid  by  the  lactate  of  a  base, 
which  does  or  does  not  form  an  insoluble  salt  with  the  acid  in 
which  the  titanic  acid  was  dissolved.  Further  claims  arc 
for  the  manufacture  of  neutral  solutions  of  salts  of  titanic 
acid  wilh  lactic  acid,  by  neutralising  the  solutious  obtained 
as  above,  or  solutious  of  titanic  acid  in  an  excess  of  lactic 
acid,  by  alkalis,  alkali  carbonates,  &c. — A.  C.  W. 

Salts   of    Titanic,    Oaalic,   and    Tartaric   Acids,  and  of 
Titanic,  Oxalic,  and  Lactic  Acids ;  Process  of  j\fanu- 

facturing  Mixed .     C.  Dreher,  Freiburg,  (lermany. 

Eng.  Pat.  23,188,  Nov.  21,  1901. 

Nedtral  mixed  salts  of  the  type  (C.,04HM)TiO.,(C4H50cM) 
and  (a04HJl)TiO-(('3H50H)(C3H5():M),  in  which  M 
denotes  an  alkali  metal,  are  prepared  by  treating  hydrattd 
titanic  acid  with  the  proper  proportions  of  oxalic  and  tartaric 
or  lactic  acids,  aud  their  salts,  or  by  adding  the  acids  to  a 
solution  of  titanic  acid  in  hydrochloric  acid,  neutralising, 
and  heating.  The  neutral  salts  may  then  be  obtained  by 
neutralising  with  ammonia. — A.  C.  W. 

Acids,   Carhohydrtitrs,  and  Albujuinuid   Substances  from 

Carbonic  Acid  ;  Process  for   Obtainiuy    Organic    . 

J.  A.  C.  Walther,   St.    Petersburg,   Kussia.     Eng.    Pat. 
19,501,  Sept.  30,  1901. 

The  process  is  claimed  for  obtaining  organic  acids  (oxalic, 
tartaric,  and  citric),  and  carbohydrates  (liexoses,  cane  sugar, 
and  celluloses)  by  electrolj-tically  reducing  carbonic  acid, 
which  acid,  or  substances  containing  it,  is  su])plied  to  the 
cathode,  whilst  a  different  couceutration  is  imparted  to  the 
cations  to  that  imparted  to  the  auious.  If  ammonia  com- 
pounds are  added  to  the  electrolyte,  albuminoid  bodies  are 
obtained.  Further  claims  relate  to  modifications,  in  which 
vegetable  albumin  or  similar  material  of  low  eouductivity 
and  high  molecular  weight  is  added  to  the  electrolyte,  the 
anode  liquid  is  warmed,  or  the  cathode  (of  large  size  in 
proportion  to  the  anode)  is  composed  of  a  substance,  "  which 
assumes  a  pronounced  negative  attitude  towards  the  anode 
material." — A.  C.  W. 

Cinchona  Alkaloids ;   Carbonic  Acid   Ethers  [^Esters']   of 

.      G.    W.    Johnson,    London.      From   Vereinigte 

Chininfabriken    Zimmer    and    Co.,   Frankfort- on-Maine, 
Germany.     Eng.  Pat.  21,625,  Oct.  28,  1901. 

The  manufacture  of  carbonic  esters  of  the  cinchona  alkaloids 
is  claimed,  by  a  process  which  consists  in  heating  2  mols.  of 
the  base  with  1  mol.  of  a  phenol  carbonate,  2(C;nDHo4JvoO..) 
■h  CO(OCoH5)o=  C()(Co„H23XA)2  +  SC^II, .  OH. " 

—A.  C.  W. 

TJkited  States  Patents. 

Chemicals    [CarAon  Bisulphide^     in    Electric   Furnaces; 

Art  of  Producing .    [Bisidjiliidc  of  Carbon.']  E.  K. 

Taylor,  New  York,    U.S.  Pat.  702,11", 'l902. 

See  under  XI.  A.,  page  979, 

a-Ionone ;   Process   of  Making P.   Chuit    and   F. 

Bachofen,    Geneva,    Switzerland.       U.S.   Pat.    702,126, 
June  10,  1902. 

See  Fr.  Pat.  312,790,  1901  ;  this  Journal,  1902,  137. 

—A.  C.  W. 

Phthulic  and  Benzoic  Acids;    Process  of  Making . 

A.   Bischler,   Basle,    Switzerland.       U.S.   Pat.    702,171, 
June  10,  1902. 

See  Eng.  Pat.  1901,  15,.J27  ;  this  Journal,  1901,  1139. 

—A.  C.  W. 


Menthol;  Chlorinated  Methi/l  Ether  of .    E.  We. 

kind,  Tubingen,  Germany.     U.S.  Pat.  703,104,  June 
1902. 

See  Eng.  Pat.  1902,  5293  ;  this  Journal,  1902,  722. 

—A.  C.  W 

XXL-PHOTOGKAPHY. 

Photographic  Action  ;    The  Strain  Tlieory  of .    J. 

Bose.     Proc.  Hoy.  Soc,  1902,  70,  [161],  185—198.' 

The  author  considers  that  the  formation  of  the  latent  imi 
is  not  due  to  chemical  action,  but  i.s  the  effect  of  molecii- 
strain  with  consequent  moditication  of  chemical  activi. 
Dewar  has  shown  that  at  the  low-  temperature  of  —180° 
there  is  a  cessation  of  all  chemical  actiou,  yet  an  Eastni 
film  is  still  fairly  sensitive  to  photographic  influence.  !■ 
chief  conclusions  drawn  by  the  author  Irom  the  results: 
his  investigation  are  as  follows  :  — Molecular  strain  is  p 
dueed  by  the  action  of  light,  and  as  the  physico-chemil 
properties  of  a  substance  are  changed  by  strain,  it  is  possii 
to  develop  the  latent  image  through  the  difference  in  ! 
following  properties  between  the  exposed  and  uuexpo ; 
portions  produced  by  light  :  (a)  Difference  in  adhes- 
power,  e.g.,  development  of  daguerreo-type  by  mere! 
vapour,  development  b.y  water  vapour;  (6)  difference i 
chemical  stability,  e.g  ,  clevelopmeut  by  reducing  agents. 

Molecular  strain  may  not  only  be  produced  by  visible - 
invisible  radiation,  but  also  by  electric  iuductiou  and  ■ 
mechanical  distortion.  Latent  images  produced  by  gi 
means  may  he  developed,  e.g.,  iuductoscripts,  devclopiDt 
of  pressure  marks. 

Nearly  all  substances  ore  sensitive  to  radiation,  bat  ■ 
effect  cannot  in  all  cases  be  rendered  visible,  ^a)  owjnj. 
want  of  suitable  chemical  developers,  (i^  owing  to  qu; 
self-recover}-.  The  molecular  efieet  due  to  radiation  c , 
however,  be  demoustrated  by  the  conductivity  or  elecl  ■ 
motive  variation  method.  Owing  to  the  tendency  to  s- 
recovery  and  consequently  to  the  relapse  of  the  image,  • 
radiation  effect  does  not  solely  depend  on  the  total  quan 
of  light,  but  depends  also  ou  the  time-raic  of  illuminati . 
Hence  the  photographic  effects  of  interuitteut  and  c- 
tinuous  illumination  are  not  the  same.  The  molecir 
effects  produced  bj'  lightand  by  electric  radiation  are  simi . 
The  continuous  action  of  radiation  produces  rccunt 
reversals.  Thus  starting  with  a  neutral  condition,  the  < t 
negative  is  obtained  with  a  moderate  exposure  ;  longer  • 
posure  will  teud  to  reduce  the  intensity  of  the  negative  il 
give  rise  to  a  neutral  condition.  Further  exposure  gi  * 
rise  to  a  positive,  then  a  second  neutral,  and  again 
succeeding  negative  stage,  aud  this  often  goes  ou  iu  recnri  t 
series. — A.  S. 

Photographic  Progress.     M.  A.  Granger.     Monit.  Sciei. 
1902,16,  [726],  401— 411. 

Borax  in  Devclopcis. — According  to  A\'aterhouse,  b^» 
may  replace  alkalis  in  hydroquiuone  and  "eikonogi" 
developers.     The  following  formulae  are  given  :  — 


Hydroquinone. . 

Eikonogen  

Sodium  sulphite 

Burax 

"Water 


Iodine  in  Developirs. — Very  dense  negatives  maye 
obtained  by  the  use  of  a  hydroquinone  developer  to  wit 
iodine  has  been  added. 

T^r«e  drops  of  a  solution  of  iodine,  0'J;pota6sn 
iodide,  5  ;  water,  10  ;  are  added  to  100  c.c.  of  a  bath  nile 
up  of  :  Hydroquinone,  10 ;  anhydrous  sodium  sulplf. 
40;  potassium  bromide.  1;  saturated  solution  of  soda 
carbonate,  100;  and  the  whole  is  made  up  to  250  c.c. 

Intensification. — In  ordinary  mercurial  inteDsifica'ii 
the  image  may  be  blackened  by  a  solution  containini;  2  r 
cent,  of  tartaric  acid  and  2  per  cent,  of  staunous  chloride 


Inly  SI,  1902.] 


JOURNAL  AND  PATENT  LITERATURE— Cl.  XXI.  &  XXII. 


989 


Positive  Work :  Kallitype. — The  paper  is  seositised  with 
rric  oxalate,  17-3:  silver  nitrate,  6-9;  water,  100;  and 
IT  be  developed  in  one  of  the  following  baths  : — 


rai 

aiinon  salt 

iter 

tassium  bichromate,  1  per  cent. 
Dlution. 


Blank 
Tones. 


Purple 
Tones. 


Percent, 
18-5 
9-0 
loo-o 

20-0 


Per  Cent. 

IS- 5 

2-0 

100-0 

20-0 


Sepia 
Tones. 


Percent. 

5-i; 

100-0 

100 


A  Cheap  I'latinum  Paper. — The  paper  must  be  carefuUv 
58en ;  gelatin-sized  paper  is  useless,  resin-sized  papers  are 
it.  The  arrowroot  solution  used  for  sizing  need  not  be 
ck.  Sensitising  is  carried  out  with  lead  oxalate  (freshly 
rcipitated),  1  grm. ;  20  per  cent,  solution  of  ferric  oxalate, 
J  c.c. ;  5  c.c.  of  this  solution  are  used  for  a  sheet  of  paper 
X  40  cm.  This  paper  keeps  better  than  ordinary  paper, 
1  needs  less  precaution  against  damp  while  printing. 
e-  developer  is  made  up  of  one  part  of  a  solution  of 
lum  chloroplatinite,  1:6,  and  10  parts  of  a  solution 
ig  of: — Potassium  oxalate,  100;  potassium  phos- 
lile,50;  distilled  water,  1,000.  Time  of  development,  two 
The  image  is  fixed  in  an  acid  bath  contairing 
c.c.  of  hydrochloric  acid  per  litre,  weaker  baths,  and 
pure  water  being  used  for  washing. 

m  Paper  with  Salicylic  Acid. — The  keeping  qualities 

ion  paper   sensitised   in  the  hot  weather  are  much 

by  the  addition  of  salicylic  acid   to  the  sensitising 

'o«i<ue  Collodiun  Process. — Wandolleck  has  described  a 
iple  collodion  contact- printing  process.  The  glass,  pro- 
e<\  with  a  rubber  substratum,  is  coated  with  negative 
uilion,  sensitised  in  the  following  bath  : — Silver  nitrate, 
I  grms. ;  nitric  acid,  25  drops ;  3  per  cent,  solution  of 
assium  iodide,  5  c.c;  water,  1,000  c.c;  and  finally 
ittd  with  a  3  per  cent,  solution  of  tannin.  For  develop- 
5  c.c.  of  a  1  per  cent,  solution  of  silver  nitrate  is 
J  to  30  c.c.  of:  pyrog.illol,  I  grm. ;  citric  acid,  I  grm.; 
ir,  300  c.c. 

'lour  Photography. — Godde  gives  the  following  direc- 

•'(.ir  working  the   Lippmann  process.     The  emulsion 

uever  be  heated  above  32"  C,  or  the  requirements  of 

1  isparency,  continuity,  and  grainlessness  may  be  lost  :■ — ■ 

|i. — Drescher     gelatin,    4    grms ;     potassium    bromide, 

'  "^  grm.  ;    alcoholic   solution    of  methyl   violet,    1/500,  ■ 

:   distilled  water,   90   c.c.     B. — Silvy    nitrate,   0-75 

distilled  water,  10  c.c     The  solutions  are  made  in 

overed  flasks;  B  is  added  to  A  in  small  quantities 

.igitation,  and  the  resulting  emulsion  put  through  a 

i..rer  filter  at  3l'^  C.     The  coated  plates  are  placed  in  90 

pcent.  alcohol  for  30  minutes,  washed  in  running  water, 

a|  allowed  to  drain  and  dry.   In  this  state  they  may  be  kept 

f'lieveral  months.     For  use  they  are  sensitised  in: — Silver 

"  'te,  1  per  cent,  solution,  2  ;  erythrosine,  0-  L'o  ;  ammonia 

,  5  ;  distilled  water,  50  ;  after  exposure  the  plates  are 

oped  (in  15  to  20  seconds)  in: — Ammonia  at  22",  2; 

lussium  bromide,  10  per  cent,  solution,  10  ;  water,  35 ; 

ler  cent,  solution  of   pyrogallol,  10  ;  the  image  is  fixed 

»]■  w.ishcd  rapidly.     Should  the  colours  not  appear   on 

<1  ng,  intensification  may  be  resorted  to. — J.  W.  H, 

t  iising  Agents  for   the   Destruction   of  Sodium    Thio- 
Ipliate.     Lumiere  Brothers  and   A.  Seyewetz.      ilonit. 

■lent.,  1902,  16,  [726],  416—419. 

1<  -NE  water,  bromine  water,  iodic  acid,  hypochlorites, 
iKxide  of  sodium,  chromic  acid,  bichromates,  and  potas- 
W,  permanganate,  are  all  useless  for  eliminating  the  last 
•r.^s  of  thiosulphate  from  photographic  prints,  on  accoimt 
<■  eir  action  on  the  film  or  the  image.  Ammoaium  per- 
stjiate  with  the  addition  of  substances  such  as  alkali 
*^3nates,  bicarbonates,  phosphates,  borates,  tangstates, 
Wtes,  &c.,  to  neutralise  the  acid  liberated,  proves  itself 
«H)est  eliminator.— J.  W.  H. 


Persulphuric  Acid  and  Persulphate  of  Ammonium.  [Photo- 
graphic Reducers.}  Brit.  J.  Phot.,  1902,  43,  [2196], 
444,  445. 

With  solutions  of  ammonium  persulphate  of  lower  strength 
than  two  per  cent.,  the  formation  of  spots  and  markings  on 
the  negative  under  reduction,  does  not  take  place.  It  is 
not  absolutely  essential,  as  generally  stated,  that  the 
solution  be  freshly  made.  It  is  unwise  to  immerse  the 
negative  in  a  bath  of  sodium  sulphite,  immediately  after 
reduction  ;  a  preliminary  washing  should  always  be  given. 
If  speed  be  an  object,  the  negative,  after  remaining  a  few 
minutes  in  the  "sulphite"  bath,  may  be  transferred  to  a 
fresh  normal  "  hypo  "  fixing  solution. — J.  W.  H. 

English  Patent. 

Packing  Material  for  Articles  Sensitive  to  Light. 
C.  L.  A.  Schwarz,  Steglilz,  Berlin.  Eng.  Pat.  19,222, 
Sept.  26,  J901. 

Sensitised  paper  is  exposed  to  light,  or  exposed  and 
developed,  till  it  has  become  black.  .Such  a  material  is 
stated  to  be  much  more  opaque  to  actinic  rays  than 
ordinary  black  paper,  and  is  necessarily  free  from  any 
injurious  action  upon  the  articles  wrapped  up  in  it.  In 
the  case  of  a  continuous  film,  part  of  that  film  may  be 
exposed  and  developed,  and  then  used  to  protect  the 
remainder.  Celluloid  or  fabric  can  be  employed  instead 
of  paper  as  the  support. — F.  11.  L. 

Photographic  Images,  Putnres.  or  liecord.'i ;  Method  and 

Apparatus   for    the   Production    of  .       [Hertzian 

Waves.l  A.  Korn,  Munich,  Germany.  Eng.  Pat.  1325, 
.Tan.  17, 1902. 

The  photographic  image  in  the  transmitter  is  transferred  to 
sensitive  paper,  or  the  like,  in  a  receiver  by  radiations  ftom 
an  electrode  supplied  in  a  vacuum  tube  with  Hertzian  waves, 
which  can  be  regulated.  The  vacuum  tube  is  pro\-ided 
« ith  a  coating  impenetrable  by  photographically  active  rays, 
but  has  a  small  aperture  for  them,  past  which  the  sensitive 
paper  is  moved  synchronously  with  the  movement  of  the 
picture  bearer  in  the  transmitter.  The  active  electrode  of 
the  tube  is  connected  to  one  pole  of  the  secondary  coil  of  a 
Tesia  apparatus,  and  in  the  connection  a  spark  gap  is  pro- 
vided which  is  regulated  by  the  higher  or  lower  degree  of 
illumination  of  the  selenium  cell. — G.  H.  B. 

Photographic  and  Like  Prints  by  Artificial  Light ;  Ap- 
paratus for  Producing .     E.  C.  \'arry,  Paris.     Eng. 

Pat.  9608,  April  25,  1902. 

A  MODIFICATION  of  Eng.  Pat.  8886,  1901.  The  movable 
reflector  there  described  is  closed  top  and  bottom  with  more 
or  less  sloping  partitions,  which  are  pierced  for  the  passage 
of  the  lamp,  and  serve  as  a  support  therefor.  The  reflectors 
are  so  constructed  as  to  give  uniform  illumination. 

— F.  H.  L. 

United  States  Patent. 

Photographic  Developer ;  Process  of  Making ,  and  of 

Developing  Photographic  Pictures.  A.  Eichengriin  and 
K.  Demeler,  Elberteld,  Germany,  (Assignors  to  the  Far- 
benfabriken  of  Elberfeld  Co.,  New  York).  U.S.  Pats. 
703,241,  703,242,  and  703,243,  June  24,  1902. 

See  Eng.  Pat.  10,721,  ilav  23,  1901  ;  this  Journal,  1902, 
723.— J.  W.  H. 

XXII.-EXPLOSITES,  MATCHES,  Etc. 

United  States  Patents. 

Nitroglycerin ;  Apparatus  for  the  Manufacture  of . 

F.  L.  Nathan,  J.  M.  Thomson  and  W.  Kintoul,  Waltham 
Abbey,  England.     U.S.  Pat.  702,325,  .Tune  10,  1902. 

See  Eng.  Pat.  15,983  of  1901 ;  this  Journal,  1902,  927. 

— G.  W.  McD. 

Detonating  Composition.     H.  von  Dahmen,  Vienna. 
U.S.  Pat.  702,357,  June  10,  1902. 

A  substitute  for  fulminate  of  mercury  consisting  of  copper- 
ammonium  nitrate   (30  to  40  parts),  potassium  nitrate  C42 
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to  25  parts),  sulphur  (10  to  7  parts),  aluminium  (18  to  28 
parts).  The  addition  of  from  one-fourth  to  one-third  of 
ammonium  nitrate  is  said  to  give  increased  effect.  From 
2 — 3  grms.  of  the  above  composition  act  as  an  efllcient 
detonator  and  can  be  ignited  by  means  of  a  strong  powder- 
fuze  or  small  nipple  cap. — G.  W.  McD. 

XXIII.-ANALTTICAL  CHEMISTEY. 

AVPARATUS,  ETC. 

Vacuum  Dislillalion.t.     E.  Fischer  and  C.  Harries.    Ber., 
1902,  35,  [12],  2158—2163. 

Kkafft  constructed  an  apparatus  for  distillations  at  pres- 
sures of  about  O-j  mm.,  produced  bv  a  mercury  pump  ;  the 
fall  in  boiling  point  for  the  decrease  iu  pressure  from  15  to 
below  0-5  ram.  is  TO'— 105°  C.  (this  Journal,  IS96,  214; 
Ber.,  29,  1316,  2240).  Krafft's  apparatus  is  suitable  for  the 
distillation  of  pure  substances,  which  produce  a  vapour  of 
sufficiently  low  tension  at  the  temperature  of  an  ordinary 
condenser.  It  is,  however,  insutticient  when  gases  or  vola- 
tile liquids — ether,  alcohol,  hydrocarbons — are  present  or 
are  produced  during  the  distillation,  and  is  unsuitable  when 
large  quantities  of  substance  are  to  be  fractionated,  since 
air  enters  on  changing  the  receivers,  or  through  leakages  in 
the  receiving  apparatus.     The  action  of  the  mercury  pump 


Oleic  acid  distilled  from  a  250  c.c.  flask  at  the  rati.f 
30  drops  per  minute,  with  the  bath  at  200°  C. ;  the  t  . 
perature  of  the  vapour  w:is  143  C.  The  distill.ition  » 
much  accelerated  by  raising  the  temperature  of  theil 
bath.  a-Methylglucoside  was  heated  over  the  open  flai - 
the  vapouns  were  at  200°  C.  The  distillate  at  once  so  i! 
ficd  to  a  colourless,  crystalline  mass,  lu  the  dry  distillan 
of  Para  rubber  over  the  open  flame,  the  pressure  rema  d 
constant  at  0-25  mm.,  but  when  the  cooled  receiver  j 
removed,  the  pressure  at  once  rose  to  l.i — 20  mm.  Uu 
these  conditions,  isoprene  and  dipentene  were  formcc  n 
small  quantity:   the  main  product  boiled  at  180' — 300 

The  liquid  air  may  be  replaced,  not  quite  with  e.,1 
effect,  by  a  mixture  of  solid  carbon  dioxide  and  ether.  W  t 
vapour  niav  be  removed  bv  drving  tubes,  as  used  v 
Kraflt.— A.  C.  \Y.  '        ' 

IKOBGANIC—QUA  NT  IT  A  TI J  E. 

Ammonia  in  Water  ;   Determination  of .    0.  Emt  • 

ling.     Ber.,  1902,  35,  [12],  2291. 

Ix  determining  the  ammonia  in  water  by  Xessler's  rea  it 
the  reagent  is  often  added  directly  to  the  water,  wit  ■ 
first  distilling.     This  method  may   lead   to   error,  if  j  i- 


is  then  much  too  slow.  These  difficulties  have  been  re- 
moved by  the  use  of  a  mechanical  air-pump,  and  by  inter- 
posing a  receiver  cooled  by  liquid  air,  which  condenses  all 
vapours  and  most  gases. 

The  pump  used  was  the  "  Geryk  "  vacuum  pump,  type  C, 
which  requires  about  -i  h.p.  to  drive  it ;  probably  type  B 
would  sutbce  for  most  purposes.  The  distilling  flask  n  is 
heated  in  an  oil  bath  ;  the  side  tube  is  tilled  with  glass  beads 
and  carries  the  thermometer ;  it  should  be  surrounded  by 
asbestos.  The  condenser  is  supplied,  in  the  ease  of  low- 
boiling  substances,  with  a  cooled  solution  of  calcium  chloride. 
The  arrangement  c  with  four  taps  enables  the  receiver  d  to 
be  changed  without  diminishing  the  vacuum.  The  receiver 
e,  which  is  entered  by  a  very  wide  tube  in  order  to  avoid 
danger  of  stoppage,  stands  in  a  Dewar's  vessel  filled  with 
liquid  air.  The  four  taps  of  the  glass  .ipparatus  k  make 
connection  with  the  pump,  the  atmosphere  and  the  mano- 
meters, of  which  there  are  two,  m  and  the  MacLeod  gauge  o, 
as  modified  by  Kahlbaum.  For  convenience  in  setting  no 
the  apparatus  there  is  a  ground-glass  joint  at  / ;  ail  other 
connections  are  made  with  rubber,  the  glass  being  first 
wetted  with  rubber  solution.  A  constant  vacuum  of  0'  15  — 
0'2  mm.  can  be  maintained;  with  a  1-litre  distilling 
flask  this  vacuum  is  reached  in  about  10  minutes. 


minous  substances  be  present  in  any  quantity,  which  a\ 
be  the  case  in  sewage  rich  in  organic  matter,  .'ill 
quantities  of  peptone,  albumin,  or  glue  enlirely  pri«'- 
Nessler's  reagent  from  giving  a  coloration  withwatcnD- 
taining  O'OOl  grm.  of  XH,  in  100  c.c.  In  thecatof 
highly  contaminated  waters,  distillation  with  caustic  It. 
or  better  with  magnesia,  is  therefore  essential.  TheaiOf 
has  used  lead  hydroxide  with  success  in  place  of  majri  i». 
Amino-acids  do  not  prevent  the  coloration  with  Kef  r'» 
reagent. — A.  C.  W. 

Tliiocffanates ;  Delermin<iti<<n  of .     Rapp  am 

A.  Schied.     Ber.,35,  [12],  2191-2195. 
TnioCTAX.iTES  react  with  iodine    in    the  presence  oin 
alkali  carbonate  according  to  the  equation — 

KscN  -h  81  4-  4H.,o  =  n.,so4  +  em  +  ki  +  n- 

A  known  quantity  of  thiocyanate  solution  is  allowc  to 
stind  with  excess  of  decinormal  iodine  solution  and  :*' 
i  gnu.  of  sodium  bicarbonate  in  a  stoppered  bott!:or 
half  an  hour  in  the  dark  and  the  excess  of  iodine  tit*ii 
with  sodium  thiosulphate.  Shaking  the  bottle  shou  Ix^ 
avoided  in  order  to  prevent  the  evolution  of  cirbon  diow- 
The  presence  of  cyanogen  icidide  prevents  the  use  of  s  '" 
as  an  indicator  and  on  account  of  the  yellow  colour proi*" 
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In  le  same  compound  with  potassium  iodide,  it  is  advisable 
to!Jrk  with  such  quantities  that  not  more  than  :!0  e.c.  of 
th^odine  sohition  are  required.  The  end  reaction  can 
tht  be  taken  as  the  disappearance  of  yellow  colour  from 
tholutiou.  The  method  gives  pood  results  in  estimating 
th'vauates  in  the  presence  of  chlorides.  In  the  presence 
of'anides.  boiling  with  about  half  a  grni.  of  tartaric  acid 
foi  .'>  minutes  in  an  open  flask,  is  sufficient  to  get  rid  of 
ali'iydiocyanic  acid,  and  the  thiocyanatcs  may  then  be 
es  lated  as  above. 

I  the  same  way  a  mixture  containing  thiocyanates  with 
cy.ides  and  chortde.s  can  be  estimated. 

I  c.c.  of  the  solution  are  precipitated  with  20  e.c.  of 
dejiormal  silver  nitrate,  acidified  with  nitric  acid,  the 
fio'ion  is  made  up  to  100  o.c.  and  filtered,  excess  of  silver 
be,','  estimated  in  the  filtrate  with  decinormal  potassium 
tbj'yanate. 

i  c.c.  of  the  original  solution  are  boiled  for  15  minutes 
wij  1  grui.  of  tartaric  acid  to  decompose  the  cyanide,  and 
th  olntion  made  up  to  100  c.c.  In  20  c.c.  of  this  diluted 
80' ion,  the  chloride  .lud  thiocyanate  are  determined  by 
Vi'ard's  method  and  in  a  further  10  c.c,  the  thiocyanate 
is):imated  with  iodine  solution  as  above. ^B.  F.  D. 


^ 


r ;  Znsseslnf ,  in  Cupelling  with   ]'<tri/ing  Amounts 

Lend  and    Silver.      Vt'.   H.    Kautfman.       Eng.    and 
ning  J.,  1902,  73,  [24],  829. 

Kithor  made  a  series  of  experiments  to  determine  the 

f  silver  on  cupellatitm  (I)  with   the  same  amounts 

I   and  varying  amounts  of  lead  ;  and  (2)  with  varying 

ints  of  silver,  from  25  to  200  mgrms  ;  also  the  influence 

ipper,   varying   temperatures   and   various   grades    of 

I'll  the  result.     Cupels  of  three  kinds  were  used  : 

I  ■'  cupels   made  from  3,000  grms.  of  bone  ash,  and 

of  water ;  "  potash "   cupels   made   with  the  same 

ions  of   bone  ash   and   water,  but   with   ijO  grms.  of 

ish  dissolved   in   the  water;   and   "  borax  "  cupels,  in 

I  ;he  60  grms.  of  pearl-ash  were  replaced  by  2i)  grms.  of 

The  results  obtained  are  set  out  in  tabular  form  ;  they 

1  the  following  conclusions  ;— The  percentage  loss  of 

n  cupcUation  is  greater  with  small  amounts  of  silver 

with  larger.     The  loss  is  appreciably  greater   when 

■ad  button  weighs  25   grms.  than   when  it  weighs  but 

OS.,  except  with   the   buttons  containing  25  mgrms.  of 

'■.  With  10  and  15  grm.  buttons  the  losses  are  generally 

•T  than  with  25  grm.   buttons,  and   larger   than  with 

1.    buttons.      The    losses    are    not    increased    bv    the 

,  I- of  copper  up   to  100  mgrms.     The  nature  of  the 

mpears  in  general  to   have   no   influence   on  the  loss 

.1.     Excessive  heat  causes  greater  losses  than  large 

uts  of  lead.     The  smallest  losses  occur  when   a  small 

Dutton  is  cupelled  at  a  low  temperature. — -A.  S. 

inqanesn   in  Steel;   Rapid  Determination  of . 

.  Itamorino.     ilonit.  Scient.,  1902,16,  [726],  419. 

^'rms.  of  the   steel  filings   are  dissolved  in  30  c.c.  of 

icid  (1-2  sp.  gr.)  and  the  solution  boiled  to  drive  off 

fumes.      20  c.c.   of  hrominated   hydrochloric    .acid 

iiy  ad  ling  10  c.c.  of  strong  bromine  water  to  10  c.c. 

nchloric  acid  (sp.gr.  I -19)  are  then   added.      The 

!i  is  boiled  for   10  minutes  for  the  e.xpulsion  of  the 

iiMne,  diluted  to   200  c.c.  with  cold  distilled  water   and 

T!  brred  to  a  litre  flask;  25  grms.   of  pure  precipitated 

idf  aud  200  c.c.  of  boiling  water  are  now  added,  and 

^ture  allowed  to  stand.     Titration  is  carried  out  with 

!ia  ird  permanganate  solution. — ,1.  VV^  H. 

Vt^dium;     Electrolytic    Determination     of   .         P. 

iichot.      Ann.  Chim.  anal,  appl.,  7,  165 — 167.     Chem. 
ilr.,  1902,1,  [26],  142.3. 

NTLY  ammoniacal  hot  solution  of  sodium  vanadate  is 
fiosed  by  the  electric  current  with  the  separation  of 
mm  in  the  form  of  a  hydrated  oxide.  The  vanadium 
'  of  the  solution  may  vary  between  0-012  and  O-oj 
'  '^'Ph  per  200  c.c.  The  electrolysis  is  carried  out 
-90°  C,  with  acurrent  of  2 — 2-5  volts  at  0-3  amp^Te 
iiO'l  cathode  surface  of  about  H  sij.  cm.;  the  time  required 
IS  i'  ut  8— 10  hours.     During  electrolysis  the  volume  of  the 


let^ 


Ti 


liquid  is  kept  constant  by  the  addition  of  hot,  faintly 
ammoniacal  water.  When  the  separation  is  complete,  the 
luwvnish-yellow  deposit  is  washed  with  water  and  alcohol, 
and  ignited,  whereon  it  melts  and  is  converted  into  the 
dark  reddish-yellow  VuO.,,  which  on  slow  cooling  in  dry 
air  solidifies  in  the  form  of  long  needles.  A  blue  or  greeu 
colour  indicates  incomplete  conversion  into  VjO^. A? .S. 

Vanadium  from  Moliilidenum  ;  Detection  of  Small  Quantities 

of    Vanadium    and    Separation    of  .      P.   Truchot. 

Ann.  Chim.  anal,  appl.,  7    itJT—ie'g.    Chem.  Centr.,  1902. 
1,  [26],  1424. 

The  precipitate  obtained  by  the  method  already  described 
(see  preceding  ab.stiact)  may  be  distinctly  reco<niised  even 
if  it  contain  only  0  •  000 1  grm.  of  V.,0„.  After  washing  with 
water  ami  alcohol,  and  remov.al  of  the  latter,  it  is  fused 
with  potassium  bisulphate,  and  the  melt  treated  with  two  or 
three  drops  of  sulphuric  acid.  The  vanadium  gives  a 
characteristic  yellow  colour,  which  on  the  addition  of  a  few 
crystals  of  strychnine  sulphate,  changes  first  to  bluish 
violet  and  then  to  a  vivid  rose  colour.  In  this  way  as  little 
''*  -nniVtTo  gfui-  of  "VV  \s  can  he  detected.  Atropine,  caffeine, 
and  santonme  do  not  give  a  colour  reaction.  With  phenol 
a  dark  green,  and  with  jiyrogallol  a  brownish- black,  colour 
is  produced. 

In  separating  vanadium  electrolytically  under  the  con- 
ditions described  {loc.  cit.)  molybdenum  is  also  deposited 
as  black  hydrated  sesquioxide  which  on  ignition  is  con- 
verted into  molybdie  acid  ami  as  such  is  volatilised  at  a 
red  heat.  Molybdenum  and  vanadium  can  therefore  be 
separated  by  removing  the  electrolytic  deposit  and  carefully 
igniting  it  to  constant  weight. — A.S. 

OR  GANIC— QUANT  ITA  Tl  VE. 

Indigo  ;    Volumetric    Determination  of  ,   iy   means  of 

Sodium  Hi/drosulpliite.  A.  Waugerin  and  D.  Vorliinder. 
Zeits.  f.  Farben-  u.Textil-Chem.,  1902,1,  [H],  281—289. 
The  volumetric  method  of  estimating  indigotine  in  Indigo 
proposed  in  1880  by  Bernthsen  (Her.,  13,  2277),  is  stated  to 
possess  the  following  advant.iges  r—(i)  It  gives  the  most 
exact  results,  the  hydrosulphite  not  being  aff^ected  (as  are 
the  reagents  employed  in  other  methods)  by  the  impurities 
present  in  the  Indigo;  (2)  It  requires  the  least  time 
(3 — 6  hours)  and  ilie  smallest  amount  of  subsJance 
(01— 0-2  grm.)  for  a  determination  ;  and  (3)  it  is  subject 
to  the  fewest  sources  of  error,  the  end-reaction  being  well 
defined. 

Preparation  of  Pure  Jndigoline.~la  order  to  obtain 
pure  indigotine,  it  is  unnecessary  to  crystallise  it  from 
lihthalic  anhydride,  as  recommended  by  the  Badische  Co. 
The  following  treatment  suthces  for  the  purpose  : — 1  part  of 
'■  Indigo  pure  "  in  powder  (98  per  cent.),  is  reduced  and 
dissolved  by  means  of  12  parts  of  caustic  soda  lye  (sp.  gr., 
1-21),  30  parts  of  concentrated  sodium  hydrosulphite 
solution  and  10  parts  of  w:iter,  the  mixture  being  heated  at 
40' — 50^  C,  and  occasionally  stirred,  while  a  stream  of  coal 
gas  is  passed  into  it.  The  solution  thus  produced  is  filtered 
as  quickly  as  possible,  and  the  indigotine  precipitated  from 
the  clear  yellow  or  greenish  yellow  filtrate  by  a  current  of 
:iir.  The  precipitate  is  collected  on  a  filter  and  washed  in 
succession  with  hot  water,  hot  dilute  hydrochloric  acid  (.30 
parts  of  fuming  acid  per  litre),  water,  alcohol  (several 
times)  and  a  little  ether.  The  hydrochloric  acid  and  alcoho 
remove  a  colouring  m.atter  which  dissolves  in  the  former 
reagent  with  a  purple  colour.  The  residue  is  then  dried  at 
105'— 110°  C. 

Standard  Solution  of  "Indigo." — Sixty  per  cent, 
sulphuric  acid,  even  when  applied  in  large  excess,  is  without 
action  upon  indigotine.  Ordinary  concentrated  acid  (94  per 
cent.)  acts  rapidly  and  completely  ;  at  a  temperature  of 
95'— 100^  C,  with  frequent  stirring  of  the  mixture,  10  parts 
dissolve  1  part  of  indigotine  in  half-an-hour's  time;  an 
excess  of  acid  of  this  density  has  no  destructive  action  on 
the  sulphonie  acid  which  is  formed.  At  100°  C,  100  per 
cent,  acid  in  excess,  causes  a  slight  loss  of  indigotine 
sniphonic    acid,  whilst  anhydro-sulphurie    acid,   containing 

8  per  cent,  of  sulphuric  anhydride,  occasions  a  loss  of  2 14 

per  cent,   of  the  latter.      Ordinary  concentrated  acid   is, 
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therefore,  to  be  preferred  for  the  sulphonation.  The 
following  method  was  adopted  :— 1  grra.  of  tinelj-  powdered 
pure  indigotine  is  heated  in  a  small  flask  with  10  c.c.  of 
94  per  cent,  sulphnric  acid,  on  the  water  bath  for  J— 1  hour, 
the  mixture  being  frequently  stirred.  After  cooling,  the 
solution  is  poured  into  a  beaker  containing  100 — 150  c.c.  of 
water;  it  is  then  filtered  through  a  hardened  filter,  the 
residue  is  washed  with  warm  water,  and  the  combined 
filtrate  and  washings,  when  cold,  are  diluted  to  a  litre. 

Standard  Sodium  Hydrosulphile  Solutiun.—A  modifica- 
tion of  the  method  given  by  the  Badische  Co.  is 
recommended.  This  consists  in  saturating  .lOO  c.c.  of 
sodium  bisulphite  solution  (sp.  gr..  1-37— l':i9)  with 
snl])hur  dioxide,  diluting  to  7.10  c.e.  and  gradually  adding 
35  grras.  of  powdered  zinc  suspended  in  2.J0  c.c.  of  water, 
while  passing  a  stream  of  coal  gas  into  the  mixture,  cooling 
it  externally  mth  ice,  and  gently  stirring  it.  The  mixture 
is  allowed  to  stand  for  1 — 2  hours ;  the  clear  solution  is 
next  withdrawn  into  a  2  litre  flask  containing  200  c.c.  of 
milk  of  lime  (25  per  cent.)  with  which  it  is  shaken  j  the 
mixture  is  theu  left  overnight  in  an  atmosphere  of  coal  gas. 
Finally  the  clear  solution  is  removed,  rendered  distinctly 
alkaline  with  caustic,  potash  (5 — 7-3  c.c.  of  a  lye  of 
sp.gr.  !'.183),  and  standardised  by  means  of  theO-1  per 
cent,  solntion  of  Indigo,  1-5 — 2-0  c.c.  being  required  to 
decolorise  .10  c.c.  of  the  latter.  Por  use,  the  solution  should 
be  diluted  so  that  30 — 40  c.c.  are  needed  for  100  c.e.  of 
the  0-1  per  cent,  .solution  of  Indigo.  Under  a  layer  of 
benzene,  and  in  an  atmosphere  of  coal  gas,  it  may  be  kept 
for  several  hours  with  very  little  change. 

Veferminalion  of  the  Oj:i/gen-Vabie  of  the  Water  used. — 
Experiments  were  made  with  water  boiled  and  cooled  in 
atmospheres  of  coal  gas  and  of  hydrogen,  and  with  water 
treated  with  carbon  dioxide,  in  all  of  which  dissolved 
oxygen  was  found.  The  same  was  the  case  when  the 
titration  was  made  in  an  atmosphere  of  hydrogen.  As  it  is 
thus  found  to  be  impracticable  to  make  the  titrations  in 
water  free  from  oxygen,  it  is  necessary  in  order  to  obtain 
exact  results,  to  ascertain  the  oxygen-value  of  the  water 
emplovcd.  To  this  end  a  measured  volume  of  the  standard 
Indigo  solution  is  taken  and  titrated  with  the  standard 
hydrosulphite  solution.  A  measured  volume  of  the  distilled 
water  of  the  laboratory,  after  having  been  allowed  to  stand 
exposed  to  the  air  for  several  hours,  in  order  that  it  shall  be 
saturated  with  oxygen,  is  then  added  to  a  similar  volume  of 
the  Indigo  solution,  and  the  mixiure  is  titrated  under  the 
same  conditions  as  before. 

Correction  of  the  Anali/tical  Hesults. — 100  c.c.  of  a  solu- 
tion of  0-'  grm.  of  Bengal  ludigo,  which  was  dissolved 
in  sulphuric  acid  and  diluted  to  lOOO  c.c,  required  for 
decolorisation  21' 80  c.c.  of  standard  hydrosulphite  solution. 
The  same  volume  of  the  standard  Indigo  solution  required 
31 -CO  c.c,  and,  after  the  addhion  of  100  c.c.  of  distilled 
■water,  33 -94  c.c.  of  the  latter  solution  ;  that  is  100  c.c.  of 
water  required  2 '34  c.c  of  the  hydrosuljihite  solution. 
Deducting  this  volume  from  the  volumes  observed  in  the 
determination,  namely  21-80  and  31-60  c.c,  the  percentage 

...         J  »     I,     19-40  X  100       cr    ^ 
of  indigotine  m  the  sample  IS  found  to  be       ^^^..^^^      =6G  o. 

— E.  B. 

Glycerin  ,-  Determination  of .    S.  Zeisel  and  K.  Fanto. 

Zeits.  laudw.  Versuchsw.  (lesterr.,  1902,  5,  729  ;  through 
Chem.-Zeit.,  1902,  26,  [SO],  Itep.  173—174. 
The  authors'  new  method  is  based  upon  the  formation  of 
isopropyl  iodide  by  the  action  of  boiling  hydriodic  acid 
(sp.  gr.,  1-7)  upon  the  glycerin.  The  volatile  alkyl  iodide 
is  conducted  into  an  alcoholic  solution  of  silver  iiitr.ate, 
where  it  forms  an  equivalent  quantity  of  silver  iodide, 
which  is  determined  gravimetrically  or  volumetrically.  The 
apparatus  is  a  modification  of  that  used  by  Zeisel  for 
methoxyl  determinations.  It  consists  of  a  boiling  flask  a, 
of  about  40  c.c.  capacity,  provided  with  a  side  tube  for 
the  introduction  of  carbon  dioxide  ;  a  condenser,  b,  which 
contains  tepid  water  and  is  attached  at  its  openings  to 
Ebmann's  heating  arrangement,  y ;  a  bulb  apparatus,  c, 
immersed  in  water,  for  couutiug  bubbles,  and  filled  to  about 
a  third  with  a  thin  mixture  of  pure  red  phosphorus  in  water 
or  with  potassium  arsenite  solution  ;  and  Erlenmeyer  flasks. 


e  and/,  the  larger  with  a  mark  at  45  c.c.  and  the  smaller 
with  a  mark  at  5  c.c.  The  water  in  the  condenser  is 
maintained  at  a  temperature  of  50^ — -70'  C.,  and  a  small 
flame  is  placed  below  the  beaker  containing  the  bulb,  c,  so 
that  the  water  here  is  of  about  the  same  temperature  as 
that  in  the  condenser.  The  two  receivers,  e  and  /,  are 
charged  to  their  respective  marks   with  clear  silver  nitrate 


solution,  and  the  glycerin  weighed  out  into  «,  the  amount 
being  regulated  so  as  not  to  produce  more  than  0-4  grm. 
of  silver  iodide.  A  fragment  of  pumice  stone  is  introduced, 
then  1 5  c.c  of  the  hydriodic  acid  solution,  and  the  flask 
immediately  connected  with  the  condenser,  and  by  its  side 
tube  with  a  Kipp's  carbon  dioxide  apparatus,  from  which 
the  gas  is  passing  through  dilute  sodium  carbonate  solution 
at  the  rate  of  3  bubbles  per  second.  If  the  glycerin  be 
anhydrous,  hydriodic  acid  of  specific  gravity  1-7  is  used  ; 
in  other  cases  acid  of  specific  gravity,  1-9.  The  boiling- 
flask  is  immersed  in  a  glycerin  bath,  so  that  the  level  of  the 
liquid  inside  and  outside  are  the  same,  and  the  bath  ifl 
heated  by  a  small  flame  so  as  to  keep  the  hydriodic  acid 
gently  boiling  throughout  the  determination.  When  thei 
liquid  above  the  precipitated  silver  iodide  becomes  clear, 
the  contents  of  the  Erlenmeyer  flasks  are  transferred  t<> 
a  large  beaker,  water  added  to  make  about  450  c.c,  then 
10  to  15  drops  of  dilute  nitric  acid,  and  the  silver  iodide 
determined. — C.  A.  M. 

Tannin ;  New  Method  of  Determining  — — .  E.  Cronzel, 
Rep.  Pharm.,  IWi,  14,  248  ;  through  Chem.-Zeit.,  1902. 
26,  [50],  Kep.  174. 
The  method  is  based  upon  the  insolubility  of  the  tannatc 
of  analgesin  (dimethyl-phenylpyrazolone)  iu  water.  The 
tannin  under  examination  is  dissolved  in  water,  analgesin 
added  until  no  more  precipitate  is  formed,  aud  the  umounl 
of  tannin  calculated  from  the  quantity  of  precipitant  em- 
ployed. When  it  is  difficult  to  determine  the  end  of  the 
reaction,  an  excess  of  analgesin  is  added,  and  then  aboni 
twice  that  amount  of  sodium  bicarbonate,  which  causes 
the  precipitate  to  separate  out  sharply.  The  analgesia 
tannate  is  collected  on  a  weighed  filter,  washed  with  \rater 
dried  at  100^  C.,  .-ind  weighed.  It  is  a  brownish  yellow 
mass  which  hardens  in  the  air,  and  acquires  a  rcsin-likt 
odour.  The  method  can  also  be  employed  volumetricallv 
though  the  final  point  of  the  reaction  is  difficult  i' 
determine. — C.  A.  M. 

Mall  Analysis.    A.  11.  Ling. 

See  under  XVII.,  page  983.  i 

Organic   Nitrogen    in     Waters ;     Determination   of  

H.  Causse.    I'omptes  Kend..  134,  [-'J],  1520—1522. 
As  a   substitute  for  the  alljuminoid  ammonia  process,  thi 
author  uses  the  following ; — To  the  water  add,  for  eaci 


li 


ily  31, 190!.] 
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25  c.c.  of  saturated  baryta  water  contaiuing  20   per 
of  barium   chloride,   close    the    flask   and  allow    to 


rilain  24  hours.  Collect  and  wa,sh  the  precipitate,  ])lace 
flask,  treat  for  20 — 25  minutes  on  the  water-hath  with 
tJe  its  volume  of  10  per  cent,  potassium  carbonate 
sJtion,  decant  off  the  solution  throufrh  a  filter,  repeat  the 
trltment  of  the  precipitate  -with  half  the  former  quantity 
otJtassium  carbonate  solution,  filter  and  wash.  To  the 
nied  filtrates  add  sulphuric  acid  till  strongly  acid,  and 
eiioratc.  Transfer  the  dry  residue  to  a  small  flask,  and 
hj  -with  5  c.c.  of  concentrated  sulphuric  acid  till  the 
oij nic  matter  is  completely  destroyed.  After  cooling  add 
K'C.e.  of  distilled  water,  boil  off  any  sulphur  dioxide,  cool, 
ai'phenolphthalein  and  potash  till  in  slight  excess,  make 
n-:o  200  c.c.  and  distil.  Collect  55 — 30  c.c,  eool,  distil 
ailher25 — 30  c.c,  unite  the  two  distillates,  and  Nesslerise. 
Iilhe  water  of  the  Khone,  by  this  method,  the  average 
ai'uDts  of  organic  nitrogen  found,  were  .fanuary — March, 
O-:  April — May,  0-0.5;  June— October,  0-06  to  0-08; 
Njiinber— December,  0-04  to  0-03  mgrm.  per  litre. 

lie  author  finds  that  Methyl  Violet  decolorised  by  sul- 
pl'/oas  acid  is  a  delicate  reagent  for  organic  nitrogen, 
b(  ?  coloured  by  waters  free  from  it,  but  not  by  those 
ct|jining  it  in  sufficient  quantity  ;  he  proposes  to  take  as 
tb  limit  of  admissible  organic  nitrogen  in  a  water  that 
ai  mt  which  will  just  give  no  indication  with  this  solution 
— '  08  mgrm.  per  litre.  This  limit  agrees  very  well  with 
III  long  ago  suggested  by  Wanklyn. — J.  T.  D. 


ITY.-SCIENTIFIC  &  TECHNICAL  NOTES, 

Alli/lis  of  Volcanic  Dust  collected  at  Sea  off'  St.  Vincent 
I  Captain  Edwards,  SS.  "  Louisianian."  First  Report 
I  P.  Carmody,  Government  Analyst. 


Chemical  Composition. 
able  in  water  :-- 

hlorine 0-05  per  cent, 

'otiish •  trace. 

od& „ 

ame „     (large). 

alphatcs „          „         O'iSpercent. 

able  in  acids  (3  hours) : — 

fon oiido  as  FeO o'GO 

ilica,  alumina,  &c 11  "81 

ime 2-9^ 

(af^esia trace. 

nlphates traces. 

hosphates „                     20-35  per  cent. 

oluble  in  acids  :— 

ilica  and  silicates  of'  iron.  lime. 

ic 

>osson  ignition 


Imark'!, — The  water  solution  is  neutral,  and  contains 
Jly  sulphate  of  lime  with  perhaps   a  small  proportion 
oB  icate  of  lime. 

e  dust  consists  chiefly  of  silica,  and   silicates  of  iron 
ime.    The  iron  is  present  mostly  in  the  form  of  ferrous 
SLJte. 

f.e  portion  insoluble  in  acids  was  fused,  and  found  to 
Mjat  of — 

Silica 42-90  per  cent. 

Irrn  silicates,  &c.' 28-35.       „ 

Lime 6-85        „ 

rmurial  Value. — This  is  very  low.  Potash  and  phos- 
pl  c  acid  are  present  only  in  traces,  and  nitrogen  is 
si :  ether  absent. 

,!arly  10  per  cent,  of  lime  must  have  [a  beneficial  effect 
Way  soils,  and  probably  accounts  for  the  local  belief  in 
th  ligh  manorial  value  of  these  volcanic  ashes.     But  the 


mechanical   advantages  of  these  ashes   in   loosening  and 
drying  heavy  clay  soils  are  appreciable. 

Microscopic  Appearance. — Under  the  microscope  there 
are  three  distinct  minerals  visible  : — ■ 

1.  Clear  crystals,  many  showing  cross  markings. 

2.  A  pale  bottle-green  crystal— a  silicate  of  iron. 

3.  A  black  lustrous  crystal. 

fineness.— The  following  proportions  remained  on  sieves 
of  the  following  sizes  :  — 


Meshes  per  Inch. 


30 

40 

50 

(ifl 

70 

80 

no 

100 

Passed  through  100  sieve .. . 


Per  Cent. 


Nil. 

0-0 

1-0 

3-0 

7-0 

28-0 

23-0 

10-1) 

26-0 


Z>f ns(V//.— The  specific  gravity  is  shown  .and  compared 
with  the  corresponding  figures  for  dust  from  other 
sources  :  — 


Name. 


Specific  Gravity. 


Weisbt  per  Cubic  Foot 

in  Ounces  or  per 
Cubic  Metro  in  Kilos. 


'*  Louisianian  "  dust. . 

Barbados  dust 

St.  Pierre    „    


1-08 
1-23 
1-28 


lOSO 
1233 
1-287 


It  is  remarkable  that  the  liarbados  dust  (sent  by  the 
Imperial  Department  of  Agriculture)  is  nearly  as  heavy  .as 
that  which  fell  at  St.  Pierre. 

Magnetic  Condition. — Three  and  a  half  per  cent,  of  the 
dust  is  attracted  by  a  magnet.  This  portion  is  the  magnetic 
oxide  of  iron  and  not  metallic  iron. 

It  is  remarkable  that  the  same  percentages  were  attracted 
from  the  Barbados  and  St.  Pierre  dusts. 

The  Barbados  dust  is  similar  in  chemical  and  micro- 
scopical composition  to  that  from  the  "Louisianian  ";  but 
under  the  microscope  the  St.  Pierre  dust  differs  from  the 
other  two. 

Volcanic  Dust :  Comparative  Results  ofAnali/sis. 
Second  Report,  P.  Carmody. 


SS. 
"Louisianian." 

Barbados. 

St.  Pierre, 
Martinique. 

Soluble  iu  water : 

Chlorine 

.Soda 

Per  Cent. 

0-05 
0-05 
0-05 
0-05 

Per  Cent. 

0-Ofi 
0-09 
0-09 
0-(l9 

Per  Cent. 

0-05 
0-05 
005 

trace 

Nulpliates 

Total 

Soluble    in    acids 
(two  hours)  : 
Iroi?  cxideas  FeO 
SilJca.alumina.&c. 

.I -CO 
11-81 

2-94 
trace 

trace 

traces 
traces 

0-13 

5-01 

6-S'J 

3 -.51! 

0-40 

0-05 
tract; 

0-44 

0-23 
traces 

0-30 

3-59 
2-01 

i-is 

0-22 
0-05 
trace 
0-22 
0-02 
0-11 

Magnesia 

I^olash 

Potash 

Soda I 

Snll)h;ites 

Phosphates 1 

1 

Total 

Insoluble  iu  acids : 
Silica    and    sili- 
cates  of    iron, 

lime,  &c 

Loss  on  iiiiution  . 

•20-33 

78-1(1 
0-50 

16-38 

83-.-50 
0-40 

7-33 

92-23 
0-40 

Total , 

99-40 

100-53 

100-28 

994 
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The   insoluble   iu   acids   was   fused   and   found  then    to 
consist  of  :  — 


SS. 
•'  Louisianian.' 


Baibadus. 


St.  Pierre, 
Hartinique. 


Per  Cent.           Per  Cent. 
42-90                     48-48 
28-35                     31-57 
B-85                       3  25 

Per  Cent. 
6!) -80 

Iron  silicates,  &c. . 
Lime 

27-73 
4-70 

Total 

78-10           i          83-30         ;            92-23 

Fineness. — The  following  proportions  remained  on  sieves 
of  the  following  sizes  :  — 


Meshes  per 

Inch. 

SS. 
■'  Louisianian." 

Barbados. 

St.  Picrro. 
Martinique. 

30 

Pert!ent.-- 
Nil. 

Nil. 

1 

3 

7 

28 
25 
10 
26 

Per  Cent. 

Nil. 

1 

\ 

8 
41 
12 

fi 
31 

Per  Cent. 
2 

40 

12 

go 

10 

60 

7 

70 

11 

so 

8 

90 

100 

7 

4 

Passed  through  100 

39 

Bemarks. — There  is  practically  the  same  amount  soluble 
in  water,  and  volatile  on  heating  in  all  three  samples. 

The  proportion  soluble  in  acids  differs  very  considerably. 
The  amount  of  lime  is  greatest  in  the  dust  of  lowest  specific 
gravity. 

As  regards  fineness  the  St.  Pierre  dust  contains,  as  might 
be  expected,  coarser  particles  than  the  other  two. 

The  JSt.  Pierre  dust  contains  a  reddish  mineral  in  the 
form  of  short  cylinders  wiiich  is  not  present  iu  the  other 
two,  and  there  is  also  a  slight  difference  when  viewed  hy 
polarised  light. 

(See  also  this  Journal,  1902,  931.) 

Radio-active  Bismuth  [Polonium).     AV.  Marckwald.     Her., 

35,  [12],  2285—2288. 
A  residue,  obtained  by  treating  pitchblende  irdtu  Joachims- 
thal  with  concentrated  sulphuric  acid  and  washiug  out  with 
■water,  was  found  to  contain  about  1  per  cent,  of  radio-active 
bismuth,  which,  after  the  lapse  of  several  months,  showed 
no  decrease  iu  its  activity. 

By  immersing  a  polished  rod  of  bismuth  in  a  hydro- 
chloric acid  solution  of  the  chloride  of  this  metal,  the 
whole  of  the  radio.active  element  was,  iu  the  course  of  three 
days,  deposited  on  the  rod,  to  the  amount  of  about  0 . 1  per 
cent,  of  the  material  employed.  The  bismuth  salt  left  in 
solution  was  inactive,  and  no  further  precipitation  could  be 
obtained  on  a  fresh  rod.  The  deposit  on  the  bismuth  bar 
is  easily  detached.  It  melts  to  a  white,  brittle,  metallic 
globule,  giving  off  at  the  same  time  a  small  amount  of  a 
chloride.  The  metal  is  soluble  in  nitric  acid,  and  the 
solution  gives  the  characteristic  reactions  of  bismuth. 
Both  the  metal  and  its  salts  are  strongly  radioactive.  The 
coated  bismuth  rod  energetically  disch.-irges  an  electroscope, 
but  the  radiations  have  little  penetrative  power,  being 
arrested  by  wrapping  the  rod  in  filter  paper. — Jl.  J.  S, 

Gold !  Colloidal  Form  of .     C.  Paal.     Eer.,  35, 

[12],  2236—2244. 

Peot.u-Binic  acid  dissolved  in  caustic  soda  gives  a  yellow 
precipitate  with  gold  chloride  ;  by  addition  of  more  caustic 
alkali,  and  warming  for  several  hours  on  the  water  bath,  the 
precipitate  dissolves  to  a  deep  red  solution  transparent  only 
in  thin  layers.  Dialysis  causes  no  separation  of  the  gold. 
With  alcohol,  the  purified  solution  gave  a  red  precipitate 
which,  after  drying  and  keeping  for  two  years,  was  still 
completely  soluble  in  water.  Heating  to  100=  C.  in  vacuo 
did  not  destroy  its  solubility.  Hydrazine  hydrate  and 
metallic  mercury  had  no  action  on  these  solutions.  Ammo- 
nium sulphide  in  the  cold  had  no  effect,  but  on  warming,  a 
black  precipitate  was  thrown  down.     Acetic  acid  gave  a 


precipitate,  which,  after  drying  and  heating  to  100"  C.  i 
vucun.  was  still  completely  soluble  in  alkalis  to  a  deep  rs 
solution. 

A  number  of  similar  preparations  were  made  froi 
lysalbinic  acid.  They  were  characterised  by  their  grei 
stability  as  compared  with  the  corresponding  silver  prep: 
rations.  Sodium  chloride  and  phosphate  had  no  effect  c 
these  solutions,  but  calcium  chloride,  after  long  standio 
produced  a  blue  coloration  and  precipitation  of  insolub 
gold.— B.  F.  1). 

Silver  Oxide;   Colloidal  Form  of .     C.  PaaL 

13er.,  35,  [12],  2206-2218. 
The  silver  salts  of  protalbinic  and  lysalbinic  acids  wei 
prepared  by  precipitatius  the  soluble  sodium  salts  wil 
silver  nitrate.  The  white  precipitates  so  obtained  wei 
soluble  iu  caustic  soda  to  a  brown  turbid  solution  tran 
parent  only  in  thin  layers.  Ou  dialysis  of  this  solution  i 
trace  of  silver  diffuses  through  the  membrane.  ( )n  additi( 
of  ammonia  the  solution  becomes  clear,  and  silver  readi 
diffuses  through  the  dialyser.  Acetic  acid  produces  awhi 
precipitate  soluble  iu  excess,  and  from  this  solution  silv 
is  also  readily  diffusible.  Sodium  chloride  and  potassiu 
iodide  give  no  precipitate,  but  a  milky  appearance 
produced.  The  freshly  prepared  solution,  allowed  to  stai 
in  the  dark,  becomes  gradually  dark  brown  in  coloi 
without  any  appearance  of  a  precipitate  ;  ammonia  deslro, 
this  coloration  and  clears  the  solution.  Ammonia 
sulphide  gives  a  brown  coloration  but  no  precipitate,  evi 
on  boiling. 

The  author  concludes  that  the  silver  in  these  alkali 
solutions  is  not  present  in  organic  combination,  but 
colloidal  silver  hydroxide  held  in  solution  by  the  albit 
acid  compounds  present.  On  stauding,  the  silver  h 
droxide  is  converted  into  oxide,  hence  the  brown  colorati^ 
removed  by  ammonia.  Ou  warming  the  alkaline  solutio 
and  also  on  addition  of  hydrazine  hydrate,  the  silv 
oxide  is  rapidly  reduced  to  colloidal  silver. 

The  solution  of  silver  albinate  iu  caustic  soda  can 
precipitated  with  alcohol,  the  whole  of  the  silver  bei: 
found  in  the  precipitate  in  a  soluble  form.  This  precipita 
can  be  dried  and  heated  to  100"  C.  in  vacuo  without  losii 
its  soluble  properties.  Silver  nitrate  added  to  the  origic 
solution  produces  a  precipitate  soluble  in  excess  of  caus 
soda.  l>y  repeated  additions  of  silver  salt  and  caustic  alka 
solutions  are  obtained  rich  in  silver  ;  these  are  purified  fro 
sodium  salts  by  dialysis,  and  obtained  in  a  dry  soluble  for 
with  over  70  per  cent,  of  silver.  Such  preparations  remain, 
soluble  in  water  and  caustic  alkalis  for  over  a  year.  •        i 

— B.  E.  D.[ 

Silver ;  Colloidal  Form  of .     C.  Paal.     Ber.,  35,i 

[12],  2221—2236. 
TiiE  solution  of  colloidal  silver  hydrate  described  in  the  pi 
ceding  abstract,  after  long  standi rg  becomes  dark  in  coloi 
Addition  of  ammonia  fails  to  reproduce  the  original  cle 
yellow  colour  entirely.  This  is  due  to  the  presence 
colloidal  silver,  produced  by  reduction  of  silver  oxide 
the  organic  compounds  present.  The  same  reduction  m 
be  brought  about  by  warming  with  excess  of  alkali  on  t 
water-bath  and  by  the  addition  of  hydrazine  hydrate, 
these  cases  the  reduction  proceeds  quantitatively  from  8ih 
hydroxide  to  metallic  silver.  These  solutions  of  coUoic 
silver  purified  by  dialysis,  are  considerably  more  sla 
than  so'lutious  prepared  bv  inorganic  methods.  An  elect 
current  produced  no  change  in  the  organic  preparatio 
nor  had  metallic  mercury  any  solvent  effect  on  the  silv 
Sodium  and  calcium  chlorides  in  large  excess  produt 
no  precipitate  in  the  cold,  although  ou  wanning,  a  bro; 
precipitate  insoluble  in  alkalis  was  thrown  down.  UiU 
ammonium  sulphide,  even  on  warming,  gave  no  preoipita 
Dilute  acids  throw  down  a  precipitate  insoluble  in  w» 
and  alcohol,  but  soluble  in  alkalis.  This  precipitate  can 
dried  and  rctaiu>  its  solubility  iu  alkalis.  A  preparati 
with  over  90  per  cent,  of  silver  was  kept  for  two  years  a 
■was  then  completelv  soluble  iu  caustic  soda. 

Experiments  showed  that  the  stability  of  these  prepa 
tions  is  directly  proportional  to  the  iiuantity  of  orga 
matter  present. — B.  F.  D. 
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Mercuric  Oxide ;  Colloidal  Form  of .     C.  Paal. 

Ber.,  35,  [12],  2219—2223. 

The  mercury  salts  of  the  albinic  acids  were  prepared  by 
jrecipitatins  hot  solutions  of  the  sodium  salt  with  mercuric 
'•hloride.  They  dissolved  in  caustic  sodi  to  yellow  tuibid 
holution?  in  which  ammonium  sulphide  produced  no  pre- 
'ipitate  in  the  cold;  ou  warming,  however,  a  precipitate 
Vas  thrown  down.  Diffused  sunlight  reduced  the  solution 
lowly,  and  hydrazine  hydrate  precipitated  metallic  mercury 
',t  once  ;  metallic  copper  had  no  effect.  From  these  solu- 
ions  mercury  did  not  diffuse  on  dialysis,  but  on  addition  of 
'ivdrochloric  or  acetic  acid,  soluble  salts  of  mercury  are 
ormed,  which  readily  pass  through  the  dialyser.  In  the  same 
l.-ay  as  with  silver,  solutions  containing  large  percentages  of 
iiercury  may  be  prepared  by  addition  of  caustic  soda  and 
Ijercuric  chloride  to  the  original  solution.  Such  prepa- 
Utions,  purified  by  dialysis  and  evaporated  in  vacuo, 
Jjntained  over  40  per  cent,  of  mercury,  and  did  not  lose 
jieir  soluble  properties  by  keeping  in  the  dark. — B.  F.  D. 

Aiumiyiium  Chloride  ;   Compounds  of  ,  with  Hydrogen 

Sulphide.    E.  Baud.    Comptes  Rend.,  134,  [24],  1429— 
1431. 

.  ASEOUS  hydrogen  sulphide  has  no  action  on  aluminium 
Joride  unless  the  latter  be,  as  in  Wohler's  experiments,  in 
le  state   of   vapour ;  but   liquid   h\drogen   sulphide    will 

issolve   solid   aluminium   chloride,  forming   a   compound 

l],Cl6.2H.,S,  which  dissociates  at  -  46°  C,  giving  off 
vdrogen  sulphide,  and  leaving  a  compound.  AloCl^.U^S, 

ihioh  is  stable  at  the  ordinary  temperature. — J.  T.  I). 

■nc  Oxide ;    Poli/merisdtion    and    Heat    of  Formation 
I  of .      De  Forcrand.     Comptes    Kend.,   134,    [24], 


142fi— 1429. 

'ciOKG,  Andrews,  Favre  and   Silbermann,  and  Marignac 

and,  respectively,  for  the  heat  of  formation  of  zinc  oxide 
■ST.  Sij-ga,  S4-22  to  84-9t*,  and  85-27  calories.  The 
it  two  measurements  were  direct,  the  others  differential. 
Lts,  however,  found  that  the   heat  of  form;ition   varied 

tth  the  source  of  the  oxide,  that  obtained  by  calcining  the 

rate  at  dull  redness  giving  88*30  for  the  value,  whilst 

■  made  by  dehydrating   the   precipitated  hydrate  gave 

lS  which  decreased,   as   the  temperature   and  time  of 

hydration  or  ignition  increased,  from  87"77  to  8o"27. 
at  polymerisation,  arising  from  prolonged  ignition,  should 
is  be  an  endothermic  change,  appeared  to  the  author  so 
isusl  as  to  necessitate  further  investigation.  The  results 
his  determinations  are  as  follows: — ^(1)  Ziuc  oxide  pre- 
yed by  dehydrating  at  125'  C,  the  crystallised  hydroxide 
:ained  by  Kunge's  method,  8U  ■  29  calories ;  (2)  That 
pared  by  decomposing  the  nitrate  at  300°  C.  and  heating 
residue  tor  several  hours  at  350°  C.  in  a  current  of  air, 
98  calories  ;  (3)  That  prepared  by  igniting  the  precipitated 
Iroxide  at  a  blight  red  htat,  84 '30  calories;   (4)  That 

;  pared  by  the  combustion  of  zinc  in  oxygen,  84 -70  calories. 

'lise  differences  are  no  doubt  due  to  polymeris.ation  at  the 

'her  temperatures,  but  they  show  that  that  polymerisa- 
.  is  exothermic,  as  was  to  he  expected.  It  is,  moreover, 
reversible;  the  ignited  oxide  retains  its  value,  how- 
r  slowly  cooled  and  however  long  kept. — J.  T.  L). 

'imony  Hydride ;  Preparation  of .     A.  Stock  and 

W.  Doht.     Ber.,  35,  [12],  2270— 2275. 

5  all  the  antimony  alloys  examined,  that  of  mngnesium   | 
ijhe  most  advantageous  for  the  preparation  of  gaseous 
8|-inony   hydride.      The     alloy   should    be   prepared    by   I 
i|ing  antimony  with  twice  its  weight  of  m;ignesium,  and 

5 ting  the  mixture  to  a  red-heat  in  iron  boats  in  a  stream 
lydrogen;  it  should  not  be  fused.  The  brown  friable 
tjder  treated  with  strongly  cooled  dilute  hydrochloric 
ai  (12  per  cent,  of  HCI)  yields  a  mixture  of  hydrogen 
•».  antimony  hydride,  containing  up  to  14  vols,  per  cent, 
yhe  latter  gas,  and  free  from  other  impurities.  Xearly 
He-fourths  of  the  antimony  taken  is  converted  into  the 
^ride.  By  condensing  with  the  aid  of  liquid  a'r,  and 
Wlatilising,  the  antimony  hydride  is  obtained   pure.     It   | 


melts  at  —  SS^C  to  a  colourless  liquid  and  boils  at  —17" 
under  760  mm.  pressure  without  leaving  anv  residue.  Al 
ordinary  temperatures  it  can  be  preserved  in  well-cleaned 
glass  vessels  for  some  hours,  but  gradually  deposits 
;iutimony,  and  at  150°  C.  decomposes  rapidly. — 11.  J.  S. 

Sodium  Sulphate;   Heal  of  Dilution  of .      A.  Colson. 

Comptes  Kend.,  134,  [25],  1496—1497. 

In  the  case  of  salts  which  do  not  form  a  number  of  hydrates 
the  heat  of  dilution  is  usually  zero  at  some  particular 
temperature  ;  but  where  different  hydrates  may  be  formed, 
this  iWU  not  always  ba  the  case.  The  author  has  in- 
vestigated sodium  sulphate  as  a  type  of  such  compounds. 
Three  supersaturated  solutions,  containing,  with  2ii0  grms. 
of  NiViSOj.lOFIoO,  respectively,  100,  3i)0,'and  500  grms.  of 
water,  and  two  unsaturated  solutions,  containing  with  the 
same  amount  of  sulphate  700  .and  750  grms.  of  water, 
respectively,  were  prepared ;  and  at  various  temperatures 
loo  c.c.  of  each  of  these  solutions  were  mixed  with  400  c.c. 
of  water,  and  the  resulting  absorption  or  evolution  of  heat 
measured.  On  plotting  the  results,  the  curves  indicated  in 
every  case  a  temperature  at  which  no  heat-change  resulted 
from  dilution  ;  but  these  temperatures  were  not  the  same 
(59°'5,  59°"5,  57°,  52°,  and  53°  C,  respectively,  for  the 
solutions  in  the  order  given  above)  for  concentrated  or 
dilute  solutions,  showing  that  the  dissociation  of  the 
primitive  salt  changes  with  the  dilution. — J.  T.  D. 

Arsenic;  Existence  of in  the  Organism.    G.  Bertrand. 

Comptes  Rend.,  134,  [24],  1434—1437. 

The  author  has  carefully  investigated,  by  Marsh's  process, 
with  specially  purified  materials,  the  thyroid  glands  of 
calves  and  pigs,  pigs  bristles,  goose  quills,  cow's  horns, 
dog's  skin  and  claws,  and  has  always  found  arsenic,  in 
quantities  up  to  5  mgrms.  per  kilo.  The  same  result  was 
given  by  the  organs  of  a  heifer  and  a  calf  which  had  been 
reared  in  the  veterinary  school  of  Alfort,  and  which  were 
known  never  to  have  had  arsenical  food  or  medicine  ;  and 
also  by  the  thyroid  glands  of  seals  captured  near  Spitz- 
bergen.  The  author  considers  that  his  work  completely 
confirms  Gautier's  statement  that  arsenic  is  to  be  looked  on 
as  a  naturallv  occurring  constituent  of  the  animal  organism. 

—J.  T.  U. 

Acetylene ;  Acid  yature  of .     .1.  Billitzer.     Monatsh. 

fur  Chem.,  1902,23,  [5],  489—501. 

The  author  has  measured  the  solubility  at  15°  of  acetylene 
and  ethylene  in  water  and  in  aqueous  solutions  of  various 
concentrations  of  ammonia,  sodiu;n,  potas-ium,  barium,  and 
calcium  hydroxides,  sodium  sulphate,  and  sulphuric  acid. 
The  induence  on  the  solubility  of  the  gas  exerted  by 
ammonia  or  barium  hydroxide  is  very  small,  but  increasing 
amounts  of  sodium  or  potassium  hydroxide  cause  very 
considerable  and  almost  identical  diminutions  in  the 
quantity  of  acetylene  dissolved.  From  a  comparison  of 
the  influences  exerted  on  the  sohibilities  of  acetylene  and 
ethylene  by  the  electrolytes  given  abore,  it  is  calculated 
that  in  saturated  solution  uuder  atmospheric  pressure, 
acetylene  functions  as  an  acid  the  dissociation  of  which  is 
about  one-tenth  of  that  of  water,  and  which  has  a  strength 
about  one  four-thousandth  of  that  of  carbonic  acid.  The 
evolution  of  acetylene  from  calcium  carbide  by  the  action 
of  water  must  be  regarded  as  a  distribution  of  the  base 
between  the  two  acids,  water  and  acetylene,  each  of  which 
takes  up  a  quantity  of  the  base  proportional  to  its  acidity, 
assuming  that  the  two  salts  have  ihe  same  solubility.  The 
solubility  of  calcium  carbide  is  unknown,  but  according  to 
Bodlander's  theory,  it  is  .about  proportional  to  the  acidity 
of  the  acetylene,  and,  calculating  on  this  assumption,  it  is 
found  that  at  atmospheric  pressure,  99 '993  per  cent,  of  the 
theoretical  quantity  of  gas  is  evolved  in  the  action  of  water 
on  calcium  carbide.  Under  a  pressure  of  about  12,000,000 
atmospheres,  however,  no  gas  would  be  evolved,  whilst 
acetylene  and  calcium  hydroxide  in  aqueous  solution  would 
yield  the  theoretical  amount  of  calcium  carbide.  The 
stability  of  silver,  copper,  and  other  carbides,  towards  water 
is  a  consequence  of  their  slight  solubility. — T.  H.  P. 
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Carbon  ;  Formation  of  Ions  of .    J.  Billitzer.    Monatsh. 

fiir  Cheml,  iyo2,  23,  [5],  502—511. 

Thk  author  has  studied  thp  electrolysis  of  the  silver  and 
copper  derivatives  of  acetylene  and  of  ammonia  and  sodium 
hydroxide  solutions  through  which  acetylene  is  passing. 
The  solutions  named,  exhihlt  a  common  decomposition 
voltage  of  ahout  (!•  75  at  is  C.  The  mean  heat  absorption 
of  the  reaction  calculated  from  the  author's  measurements 
is  49 '5  C'als.,  a  number  agreeini;'  well  with  the  value 
(53-2  Cals.)  obtained  by  lUrect  measurement.  The  fact 
that  acetylene  salts  nnilergo  electrolysis,  as  well  as  the 
observations  recorded  in  the  previous  abstract,  indicate 
the  acid  nature  of  acetylene,  so  that,  in  ai|ueous  solutions 
of  the  gas,  the  anions.  -ClfH  and  •CjC'-,  must  exist; 
aqueous  solutions  of  the  copper  or  silver  derivatives  or 
alkaline  solutions  of  the  gas  contain  the  anions  *C  ;C'  and 
■C|CK,  i;  representing  K,  Xa,  ( 'ii,  Ag,  &c.  Attempts  to 
obtain  diacetylene  compounds  by  the  discharge  of  'CjCR 
ions  were  unsucessful. — T.  H.  P. 

Monose-  and   B lose- Acetates;    Velocity   of  Saponifieaiion 

of .     R.  Kremann.     Monatsh.   fur  Chem.,  1902,  23, 

[5],  479—1.^8. 

The  author  has  measured  the  velocities  of  hydrolysis  of 
the  pentacetyl-  and  tetracetylchloro-derivatives  of  dextrose 
and  galactose,  of  tetracetylgalactose,  and  of  the  octacetyl- 
derivativcs  of  lactose,  maltose,  and  saccharose  by  means  of 
sodium  hydroxide  of  various  concentrations.  The  results 
show  that  the  velocities  of  hydrolysis  of  the  pentacetyl- 
and  tetracetylcbloro-compounds  are  not  constant  but 
diminish  as  the  reaction  proceeds,  until  in  some  cases  they 
fall  to  about  one-half  their  initial  values.  The  formation  of 
sodium  acetate  only  accounts  for  a  small  part  of  such 
retardation,  so  that  it  must  be  assumed  that  the  different 
acetyl  groups  are  not  saponified  at  the  same  rate,  but  that 
at  least  one  is  saponified  more  quickly  than  the  others. 
This  view  is  supported  by  the  numbers  obtained  for  tetra- 
cetylijalactosc,  which  gives  almost  constant  values  for  the 
velocity  of  saponification,  and  also  by  the  fact  that  in  the 
chlorination  or  nitration  of  the  pentacetyl  compounds,  and 
in  the  partial  saponification  of  tetracetylchlorogalactose, 
only  one  acetyl  group  enters  into  the  reaction.  The  saponi- 
fication Teloeities  are  smaller  for  the  acetyl-derivatives  of 


dextrose  than  for  those  of  galactose  :  this  explains  wh^ 
tetracetylcblorodextrose,  when  treated  in  ethereal  solution 
with  silver  nitrate  and  sodium,  yields  the  tetracetyluitro 
compound  of  the  sugar,  whilst  the  corresponding  galactosi 
derivative  gives  rise  to  tetracetylhydroxygalactose.  Thi 
difference  between  the  saponification  velocities  of  the  acetyl 
derivatives  of  dextrose  and  galactose  is  also  seen  in  the  case- 
of  octacetyl-maltose  and  octacetyl-lactose  ;  the  latter,  whicli 
contains  both  a  galactose  and  a  dextrose  residue,  is  saponi- 
fied much  more  rapidly  than  the  former,  which  is  composed 
of  two  dextrose  residues.  The  values  for  octacetylsaccha 
rose  lie  between  those  for  the  other  two  octacetyl-derivativei 
examined. — T.  H.  P. 

Albumin  ;  Action  of  Caustic  Alkalis  vpou  .     ('.  Paal 

Ber.,  35,  [12],  2195— 22t)G. 

Albumin  is  dissolved  as  completely  as  possible  by  heatini 
on  the  water-bath  for  about  one  hour  with  caustic  so<li 
(3  parts  in  100  of  water).  On  acidifying  the  tilterc. 
solution  with  dilute  acetic  acid,  a  white  precipitate  n 
protalbinic  acid  is  thrown  down.  For  the  preparation  o 
li/salbinic  acid  the  alUaiine  solution  is  precipitated  »-itl 
dilute  sulphuric  acid  instead  of  with  acetic  acid,  and,  afte 
filtering,  the  solution  is  neutralised  with  sodluui  carboaat. 
solution,  concentrated,  treated  with  dilute  sulphuric  acid 
and  dialyscd.  The  resilual  solution  is  neutralised  will 
barium  hydrate,  filtered,  and  from  the  filtrate  lysalliinic  aci' 
is  precipitated  with  alcohol.  Both  tliese  acids  were  jnirifie 
by  dialysis,  and  a  number  of  salts  were  prepared  an 
examined. — B.  F.  I). 

Amino-acids  as  Foods  for  the  Loicrr  Plants.     O.  Kmmei 
ling.     Ber.,  1902,  35,  [12],  2289-2290. 

The  experiments  were  conducted  by  dissolving  a  SDi:i 
quantity  of  the  amino-acid  in  a  large  drop  of  wate 
containing  inorganic  nutritive  salts  free  from  nitrogen,  i 
the  hollow  of  an  object  glass,  adding  spores  of  the  raoul' 
covering  with  the  cover-slip,  keeping  in  a  moist  chamber  i 
the  temjierature  proper  to  each  mould,  and  observing  tl 
growth  every  third  day.  The  results  are  contained  in  tl 
following  table: — "0"  indicates  no  growth,  "  +  "  sligl 
growth,  "  +  +  "  fairly  considerable,  and  '•+  +  +"  vei 
considerable  development. 


Glycocoll. 

Serine. 

IsosHrine. 

!    a-.\mino- 
Alanine.    1     butyric 
Acid. 

p-Amino- 

y-Amiiio-  '  o-.Vmino-n- 

Acid.       1      Acid,     j      Add. 

1 
+  +  +               +  +        1            0 

.4-  -t         '           a-                        n                  ■   J.  J-                 J. 

+                +  +  +      ]     '      (t               -♦--;-  -4-                 a           1            11 

Aspergillus  clavatus 

■f                -t-  +  -f      (            0 

+  +  +            +  +  +      \            0 

-^              +  -1-  -H     1          0 

+  +  +                  0                        0 

-h  -t-  -H                   +                         U 

0              0               0 

+  -(-  -h       1            0 

+  -H  -^     !        + 
+  +  +             0 

Mucor  mucedo 



a-Amino- 

meth,vl- 

etliylacetlc 

Acid. 

p-Aminoiso-' 
valeric      ;  ^-Leucine. 
Acid. 

Asp.iraginic    Glutaiuic       Phen.vl- 
Acid.            Acid.           alanuic. 

T.yrosine.      ^;^U^, 
And. 

+                         0 

-)-            1              0 

0            1            l> 

+ 

4--t--t-               4--4--*-               -^-t--»- 

+ 

0         i     -I-  +  + 
«              + 
+       ,    +  +  + 

0,0 

0            l-)--l--l-'-i--4-+                     + 

0        '    +  +  +    I     +  +  +            u 

0                -(--t--l-i-l--}--t-                -1- 

IVIucor  nmeedo 

0 

0 

0 

-H  -t-  -1-       1        i-  +  + 

" 
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i« 


III 


s 

til 
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I  Si 
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■Ik 

: 


Serine  is  the  synthetic  a-amino-;8-hydroxypropionic  acid, 
isoserine  is  /3-araino-o-bydroxypropionic  acid.  The  differ- 
ence in  the  nutritive  value  of  these  compounds  is  note- 
worthy.—A.  C.  W. 

Ct/atioffenesis  in  Plants.  The  Great  Millet,  Sorghum 
Vult/are.  W.  R.  Dunstan  and  T.  A.  Henrv.  Proc.  Roy. 
Soc.',  1902,  70,  [-101],  l.'-)3. 

The  plant  Sonjhnm  vulgare,  the  great  millet  or  Guinea 
'"orn  (the  .ludr  of  India  or  Dhurra  shirshalri  of  Kgypt), 
is  cultivHted  in  tropical  countries  for  the  sake  of  the  seed, 
which  is  imjiortant  as  a  food  grain.  The  authors  find  that 
the  young  plants,  but  not  the  seeds  or  old  plants,  when 


crushed  with  water  furnish  hydrocyanic  acid  (about  0 
per  cent,  on  the  weight  of  the  dried  plant).  The  acid  is  t 
present  in  the  plant  in  the  free  state,  nor  is  it  prodaced 
the  action  of  boiling  water  or  of  alcohol.  It  is  prodaced 
the  action  of  a  hydrolytic  enzyme,  apparently  identical wf 
the  emulsion  of  bitter  almonds,  on  a  cyanogenetic  glaeosiL 
which  has  been  named  dhurrin,  and  has  the  constitution- 


/ 


OCjHhO, 


QHj.OH.CH'. 

Dhurrin  crystallises  well,  and  is  soluble  in  both  wbUt  t 
alcohol.     When  hydrolysed  by  emulsin  or  by  dilute  aci 
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|t  is  converted  into  parahydroxybeuzaldehyde,  dextrose,  and 
'ivdrocyanic  acid,  according  to  the  equation — 

CnH,;0;N  +  HjO  =  CeHs.CHO  +  CeH,,!),;  +  HON 

iiVhcn  warmed  with  alkalies  dhurrin  is  converted  into 
llhurrinic  acid  and  ammonia,  whilst  if  the  dhurrinic  acid  be 
'urther  warmed  with  dihite  hydrochloric  acid,  it  is  converted 
■Dto  parahydroxymandehc  acid  and  dextrose. 

(1)  ChHijOjN  +  '2B.fi  =  C^HiA  +  Ntis 

(2)  CnHisO,  +  H3O  =  CsHA  +  CcHijGs 

Jhurrin  differs  from  the  other  two  known  cyanogenctie 
;lucosides,  tlie  amygdalin  of  bitter  almonds,  and  the  lotnsin 
ound  by  the  authors  in  Lotus  arabicus  (this  Journal,  1900. 
140  ;  1901,  929),  in  being  derived  from  dextrose,  and  not 
Irom  maltose. — A.  S. 

"'hacco;  Influence  of  Iron  on  the  Inflamiiiabiliti/  of . 

.  G.  Ampola  and  S.  Jovino.  Gaz.  chim.  ital.,  32,  [1], 
I  367—380.     Chem.  Centr.,  1902, 1,  [2.')].  1380. 

S'be  author  sought  to  determine  whether  there  are  present 
jj  tobacco,  substances  which  iiave  favourable  influence  on 
Ibe  combustion  of  charcoal,  to  which  the  inflammability  of 
;jbacco  is  ultimately  due.  In  conjunction  with  A.  ilayer 
i'Landw.  Ver.-Stat.,  38,  1"-!),  he  has  found  that  tobacco 
■rown  with  the  aid  of  Thomas  slag  fertilisers  burns  better 
iian  that  grown  with  the  aid  of  other  phosphate  manures. 

he  results  of  a  number  of  analyses  of  the  leaves  dried  at 
100°  C.  are  given,  showing  the  content  of  nicotine,  HXC), 
lodN  in  different  forms  (NHj,  albuminoid  nitrogen),  the 
llkalis  and  alkaline  earths,  and  also  MnO,  AUO^,,  ( 'uO,  CI, 
1O3,  P0O5,  SiO.,,  C'(').,,  and  Feo(»:,.     It   is  concluded  that  the 

irect  factors  governing  the  inflammability  of  the  charcoal 
!]d  consequently  of  the  tobacco   are  the  state  of  division 

id  the  content  of  metals  especially   of  iron,   capable   of 

verting  a  catalytic  action. — .\.  S. 
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.r.KLLAKISCHE  TjEBEItSICHT  DEK  IM  HaNDEL  BEFIND- 
I.ICHEN  KUNSTLICUEN    ORGANISCHEN    F.VRBSTOFFE.       VOU 

GusTAV  ScHL'LTz  und  Pall  Julius.  4te  umgearbeitete 
und  stark  vermehrte  Auflage.  Herausgegeben  von  Dr. 
Gdstav  .Schultz,  Professor  derChem.  Technologic  an  d. 
k.  technischen  Hochschule  zu  iliinchen.  E.  Gaertner's 
Verlagsbuchhandlang,  Hermann  Heyfelder,  Schoneberger- 
strasse  26,  Herlin,  S.W.     1902.     Price,  JI,  28. 

:  ihis  fourth  edition  no  less  than  178  new  dyestnffs  are 
,troduced,  or,  in  other  words,  that  number  have  appeared 
Qce  the  third  edition  was  issued  in  1897.  The  volume, 
ose  upon  quarto  size,  contains  277  pages  of  tabular 
atter  and  an  alphabetical  index  filling  20  pages.  The 
estuffs  are  grouped  and  classified  as  follows  : — I.  Nitro 
yestuffs.  II.  Azo  and  allied  DyestuSs.  III.  Diazo- 
lido  Dyestuffs.  I\'.  Azo  DyestufFs.  V,  Auramines. 
!l.  Triphenylmethane  and  Diphenylnaphthylmethane  I)ye- 
|affs.  VII.  Pyronine  Dyestuffs.  VIII.  Acridine  Dye- 
affs.  IX.  Nitroso  Dyestuft's.  X.  Oxyketoiie  and  allied 
yestuffs.  XI.  Indophenol,  XII.  Oxazine  and  Thi- 
ine  Dyestuffs.  XIII.  Azines.  XIV.  Thiobenzenyl  Dye- 
iffs.  XV.  guinoline  Dvestuffs.  XVI.  Indigo  Group. 
VII.  Sulphur  Dyestuffs.'  XVII.  Dyestuft's  of  Unknown 
.mstitution  ;  and  Appendix.  Each  dyestuff  is  treated  as 
JIows  in  the  tables : — The  trade  name  is  first  given, 
en  the  scientific  name:  Constitutional  Formula ;  8ub- 
mce  or  Substances  the  Dyestuff  is  prepared  from ; 
scoverer  and  year  of  Discovery  ;  Details  of  Patent  or 
itents  ;  Literature  ;  and,  finally,  Properties  and  Behaviour  ; 
10  Mode  of  I' sing,  and  Shade. 


I.— GENERAL. 

Patent  Law  Amkhdme.nt  Bill. 

T/ie  Times,  Jul;/  o,  1902.  and  Manchester  Guardian, 
Jul;/  :,,  1902. 

Mr.  G.  Balfouk  (Leeds,  Central),  in  moving  the  secouti 
reading  of  the  Patent  Law  Amendment  Bill,  said  that  the 
Bill   had   been  drafted  strictly  in  accordance  with  the  re- 
commendations of  the  Fry  Commission,  which  was  appointed 
by  the  Board  of  Trade  to  inquire  into  the  question  of  search, 
not  into  novelty,  but  into  anticijiation   in   previous  letter.s 
patent,  and  into  the  matter  of  compulsory  licences.     With 
respect  to  the  first   of  these   qui-stions,  there   was  not  very 
much    difference    of   opinion.     It    was   generally    admitted 
that  the  chaniies  proposed  in  the  Bill  would  be  "a  valuable 
.amendment  of  the  patent  law.     It  was  otherwise  with  the 
question    of    compulsiu-y    licences,    upon    which    he    had 
received  many  representations  since  the  Bill  was  introduced, 
among   other   bodies   from   a  deputation    npresentins   the 
Chambers   of  Commerce   of  the    country.     He   could   not 
entirely  agree  with  all  the  representations  which  were  made 
'   by  that  deputation,  but  he   recognised  that  there  was  some 
force  in  many  of  them,  and  he   had  done  his  best  to  meet 
the  objections  raised  so  far  as  possible.     He  believed   that 
the  changes  which  he  proposed  to  introduce  into  the  Bill 
in  Committee  were  of  a  kind  which  would  prove  satisfactory 
to   the   commercial   community   generalh",   and   would    be 
accepted  as  a  reasonable  solution  of  a  somewhat  difficult 
problem.     He  would  confine  himself  to  a  short  explauitiou. 
of  the  main  respects  in  which  tlie  amended  second  clause, 
which  he  would  have  to  move  in  Committee,  differed  from 
the  clause  in  the  Bill  as  introduced.     The  first  point  dealt 
with  the  phrase  "  reasonable  requirements  of  the  public." 
It   iiad  been  represented  to  him   that  the  phrase  was  not 
sufliciently  explicit,  and,  in  particular,  that  it  took  no  account 
of  the   reasonable  requirements  of  the   producer  as  apart 
from   the   cousumer.      He    did   not  think    the    Committee 
intended  that  the  phrase   should   exclude  all  reference  to 
the  producer,  and  to  make  the  matter  clear  the  amended 
provision   would   run :    "  The   reasonable    requirements    of 
the  public  shall  not  be  deemed  to  have  been  satisfied  if,  by 
reason  of  the  fault  of  the  patentee  to  work  his  patent,  to 
manufacture  the   patented    article   to   an   adequate   extent 
in  the  United  Kingdom,  or  to  grant  licences  on  reasonable 
terms,  any   existing  industry  or  the  establishment  of  anv 
new  industry  is  prejuiiiced  or  thi'  demand  for  the  patented 
article  is  not  reasonably  met."     It  had  been  represented  to 
him  by  the  deputation  that  there  were  inst-auees  in  which 
the   grant   of   compulsory   licences   would   not    effectivelv 
remedy  the   evils  complained   of.      It  was  not  denied   by 
anybody  that  there  were  a  good  many  cases  in  Trhich  such 
a  grant  would  be  sufficient,  and  in  these  cases  he  thought 
it  woidd  be  very  hard  upon  the  patentee,  and  also  by  no 
means  in   the  public  interest,  that   the   patent   should   be 
forfeited.      \\'hat   he    proposed   to   do    was   to   retain   the 
principle  of  the  granting  of  compulsory  licences  as  the  basis 
of  the   amended  clause,  but  at  the  same  time   to   o-ive  the 
court  in  certain  extrer.ie  instances  the  power  to  revoke  the 
patent  if  they  were  of  opinion  that  the  reasonable  require- 
ments of  the  public  would  not  be  satisfied  by  the  grant  of 
licences.     There  would  be  a  proviso  that  no  order  of  revoca- 
tion should  be  made  l]ef  ore  the  expiration  of  three  years  fronj 
the  grant  of  the  patent,  or  if  the  patentee  gave  satisfactory 
reasons  for  his  default.     He  thought  that  was  a  reasonable 
compromise.     He  also  proposed  to  amend  the  Bill  in  ref.ird 
to  the  tribunal.     As  the  Bill  w.is  originally  drafted,   the 
High  Court  was  substituted  for  the  Board  of  Trade  as  the 
tribunal  to  determine  whether  or  not  compulsory  licences 
should  be  drafted,  with  the  right  of  appeal  to  the  House  of 
Lords.     He  nov,  proposed  that  the  tribunal  should  be  the 
.ludicial  Committee  of  the  Privy  Council — a   body   which 
had  for  many  years   dealt  with  petitions  for  the  extension 
of  patents — and  that  there  should  be  no  appeal.     The  last 
point  on  which  he  proposed  to  amend  the  second  clause 
referred  to  the  question  of  the  onus  of  proof.     He  proposed 
that  in  cases  which  seem=d  to  afford  primix  facie  evidence 
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that  the  patent  in  this  country  was  really  teing  used  to 
prevent  mauufaclurc,  anil  so  that  the  patentee  might  work 
his  patent  in  a  foreign  country  and  import  the  produce  into 
United  Kingdom,  the  onus  of  proving  that  the  reasonable 
requirements  of  the  public  had  been  met  should  lie  on  the 
patentee,  whilst,  in  ordinary  cases,  where  the  patent  was  not 
mainly  or  exclusively  worked  abroad,  the  onus  should  be 
nnt  on  the  patentee  liut  on  the  applicant.  He  hoped  that 
the  House  would  enable  the  Bill  to  pass  its  second  reading 
that  afternoon,  so  that  it  might  be  referred  to  the  Standing 
Committee  on  Trade. 

Mr.  Caldwell  (Lanark,  Mid.')  said  the  right  hon.  gentle- 
man had  not  mentioned  Clause  1,  which  made  most 
important  changes  in  patent  legislatiou.  The  examiner 
was  charged  with  the  responsibility  of  examining  specilica- 
tions  over  a  period  of  50  years.  Upon  this  report  it  might 
he  necessary  for  an  applicant  to  amend  his  specification, 
and  there  appeared  to  be  no  limit  to  examination  and 
amendment.  There  was  no  reason  why  the  period  for 
lodging  a  complete  specification  should  be  reduced  from 
nine  to  six  months ;  and  it  was  to  be  regretted  that  the 
tribunal  which  decided  the  question  whether  a  pateut  was 
beinw  worked  to  the  public  advantage  was  to  be  changed 
from  the  Board  of  Trade  to  the  Judicial  Committee  of  the 
Privy  Council. 

Sir  W.  HouLD.swOKTH  (Manchester,  N.W.)  said  be  had 
the  good  fortune  to  sit  upon  the  Departmental  Committee 
which  considered  the  reform  of  the  patent  laws,  and  also 
had  the  honour  of  introducing  a  very  important  deputation 
to  the  President  of  the  Board  of  Trade  on  the  subject  of  the 
second  clause  of  the  Bill.  The  last  speaker  seemed  to 
object  to  the  Bill  root  and  branch,  and  his  arguments 
seemed  to  go  to  the  extent  of  objecting  to  any  reform  of 
o\ir  patent  laws  whatever.  He  thought  there  was  a  very 
large  eoucensus  of  opinion  in  the  country  and  in  that  House 
that  some  reform  was  necessary.  There  were  those,  at  anj- 
rate,  who  fiilt  very  strongly  on  the  subject,  and  desired  to 
see  very  drastic  alterations  in  the  present  patent  laws, 
thinking  that  they  handicapped  the  industries  of  this 
country.  With  regard  to  the  first  part  of  the  Bill,  the 
cluiDges  which  the  hon.  member  objected  to  so  much  were 
recommended  by  the  Committee  after  very  careful  con- 
sideration and  on  very  moderate  grounds.  They  did  not 
wish  to  make  a  revolution  in  the  laws.  There  were  many 
proposals  before  them  which  were  of  a  drastic  character, 
approaching  in  many  respects  to  the  laws  on  this  subject 
in  other  countries.  But  what  they  desired  was,  at  any  rate, 
to  make  use  of  all  the  information  that  was  within  the 
purview  of  the  Patent  Office,  and  to  make  that  available  both 
to  the  patentee  and  the  public.  It  was  put  before  the  (Jom- 
'  mittee  very  strongly  that  there  was  an  immense  amount  of 
■valuable  information  in  the  Patent  Office  tabulated  in  a  form 
which  might  be  made  available  to  those  who  were  proposing 
to  take  out  patents  and  to  the  public  generally.  All  that  this 
first  clause  did  was  to  provide  that  the  information  should 
be  gradually  carried  further  and  made  available  when  any- 
one desired  to  or  thought  of  taking  out  a  patent.  No  doubt 
the  examiner  under  this  clause  had  certain  duties  to  perform 
to  the  patentee,  but  he  did  not  enforce  auythiug.  He  was 
simply  put  in  the  position  of  an  assistant  to  the  patentee. 
He  investigated  the  tabulated  specifications  for  the  previous 
50  years  to  see  if  there  were  any  specifications  pre- 
viously which  seemed  in  whole  or  part  to  anticipate  the 
patent.  He  could  not  but  think  that  every  patentee  would 
be  thankful  for  such  information.  If  the  patentee  liked,  he 
could  withdraw  or  amend  his  specification  so  as  to  avoid 
flic  differences  that  might  have  been  pointed  out  to  him. 
There  was  no  responsibility  upon  the  examiner  in  the  office. 
That  was  taken  by  the  proposed  patentee,  who  then  amended 
his  specification,  and  that  amended  specification  was  subject, 
not  to  the  ipse  dixit  of  the  examiner,  but  to  auy  assistance 
he  could  give.  After  the  amended  specification  had  been 
examined,  if  the  examiner  stdl  thought  there  was  some 
previous  specification  Hhich  anticipated  it,  he  then  had  to 
decide  whether  it  would  be  necessary  in  the  interests  of  the 
public  to  indicate  that  there  were  such  specifications.  He 
did  not  condemn  the  specification,  which  might  go  forward 
under  certain  circumstances  with  certain  marks  upon  it 
referring  to   previous  specifications  which  were  in  the  office, 


and  which  in  the  opinion  of  the  examiner  more  or  less  anti- 
cipated the  specification.  The  object  of  that  clause  was  i 
first  of  all  to  protect  the  patentee  and  ultimately  the  public, 
and  the  appeal  that  the  hou.  gentleman  objected  to  was  in 
order  that  the  patentee  might  be  protected  again,  because  if 
the  previous  specification  simply  were  referred  to  upon  his 
specification,  it  had  been  said  that  that  to  some  extent  was  a 
black  mark  upon  his  specification.  That  was  not  intended.  > 
It  was  a  proceeding  which  the  patentee  very  naturally  woidd 
wish  to  avoid  if  he  could,  and  therefore  there  was  an  appeal 
given  that  he  might  before  that  step  was  taken  amend  his  i 
specification.  There  was  nothing  revolutionary  in  the  clause 
and  it  did  not  make  auy  change  in  the  rights  of  patentees. 
All  it  did  was  to  throw  in  some  cases  a  further  light  upon  the  ' 
mind  of  the  patentee  and  the  public,  and  in  many  cases  save 
a  patentee  from  going  forward  with  a  patent  which  was 
found  to  be  anticipated.  With  regard  to  the  second  clause, 
he  could  say  from  his  own  knowledge  that  the  industrial 
public  ought  to  be  very  grateful  indeed  to  the  President  of 
the  Board  of  Trade  for  the  very  great  trouble  he  had  taken 
to  consider  their  statements  and  to  try  to  meet  their  wishes, 
consistent  with  his  public  duty.  It  was  a  very  difficnlt, 
technical,  and  thorny  question,  and  those  whom  he  repre- 
sented at  the  deputation  some  months  ago,  who  had  been 
in  constant  communication  with  him  since,  had  very  strong 
views  upon  the  subject,  and  put  very  drastic  proposals  before 
the  Board  of  Trade.  They  decided,  aud  they  had  high 
authority  for  it,th!vt  anything  like  compulsory  licence  would 
not  meet  the  case  they  had  to  deal  with.  They  had  to  meet 
foreign  patentees,  who  took  patents  out  iuthis  country,  and, 
in  an  entirely  dog-in-the-manger  way,  prevented  the  working 
of  those  patents  in  this  country,  but  sent  the  produce  of 
those  ]iatents  into  this  country  to  handicap  our  own  industries 
by  producing  in  foreign  countries  what  ought  to  he  produced 
here,  seeing  that  they  got  the  privilege  of  a  pateut  in  this 
country.  The  consequence  was  that  our  industries  were 
starved  for  the  benefit  of  the  foreigner  under  our  own  laws. 
We  were  quite  prepared  to  enter  upon  fair  competition  with 
foreign  rivals,  but  n  hen  the  laws  of  our  own  country  handi- 
capped us  in  that  competition,  they  thought  a  case  was 
made  out  for  some  revision  of  those  laws.  Those  who  felt 
strongli-  on  that  subject  thought  there  was  no  way  of 
dealing  properly  with  that  question  except  by  the  abso- 
lute power  of  revocation  within  two  years,  and  the 
Chairman  of  the  Departmental  0)uimittee  expressed  that 
opinion.  The  President  of  the  Board  of  Trade  did  not 
feel  that  he  could  go  quite  as  far  as  they  wanted,  but  he 
had  met  them  very  fairly,  because  he  hii(l  now  introdoced 
in  his  amended  clause  power  of  revocation  under  certain 
circumstances,  cither  compulsory  licence  or  revocation. 
Consequently,  he  was  in  a  position  to  s.ay  that  those  for 
whom  he  had  been  acting,  who  included  all  those  in  the 
country  specially  interested  in  the  question,  were  very  well 
satisfied  indeed  with  the  clause  as  ultimately  proposed. 
It  did  not  fulfil  their  ideal,  but  at  the  same  time  it  went  a 
very  long  way  in  the  directioa  they  wished  to  go,  and  was 
an  immense  improvement  on  their  present  position.  With 
regard  to  the  tribunal,  whilst  the  Committee  felt,  perbapi, 
that  the  time  had  come  when  the  question  of  compulsory 
licence  or  revocation  could  no  longer  remain  with  the  Board 
of  Trade,  he  was  bound  to  say  that  there  h;i<l  been  verj- 
little  objection,  among  those  who  had  to  deal  with  the 
matter,  to  the  Board  of  Trade.  Their  complaint  had  been 
much  more  with  the  limited  character  of  section  12  of  the 
old  Act.  (_)n  the  whole,  they  were  very  fairly  prepared  to 
trust  the  Board  of  Trade,  although  the  Committee  had  a 
very  sti-ong  opinion  that  there  was  an  amount  of  delicacy 
and  difficulty  about  the  question  which  would  be  far  better 
dealt  with  after  argument  on  both  sides  before  a  regularly 
constituted  tribunal,  composed  of  men  accustomed  to  deal 
with  evidence,  rather  than  in  the  informal  way  in  which  the 
Board  of  Trade  did  its  business.  The  mode  of  procedure 
was  not  a  satisfactory  and  was  scarcely  a  fair  one.  The 
Iligli  Court  was  suggested,  but  it  was  thought  that  the 
question  of  delay  ancl  costs  rendered  that  court  inadvisable. 
Whether  the  Cdmmittee  of  the  Privy  Council  would  reheve 
them  of  these  ditficulties  he  did  not  know.  He  believed 
that  the  reason  why  the  President  of  the  Hoard  of  Trade 
had  ailopted  the  present  course  was,  because  it  would  do  , 
away  with  the   necessity  of  any  appeal,  which  he  thought 
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liis  friends  would  appreciate  very  much.  They  were  quite 
atisfied  to  go  before  a  properly  constituted  court,  and  they 
iroulJ  far  rather  go  there  and  have  it  settled  once  and  for 
,ill  than  have  appeals.  He  certainly  thought  the  House 
'vould  be  well  advised  to  pass  the  second  reading  of  the 
Jill.  Xo  doubt  questions  might  arise  in  Committee,  but 
ihey  could  be  thoroughly  investigated  there.  He  thanked 
lis  right  hon.  fiicnd  for  the  great  trouble  he  had  taken 
I  ver  the  second  clause. 

I  Sir  K.  Keid  (Dumfries  Bnrghs)  thought  the  Bill  ought 

ndoubtedlv  to   be  read  a  second  time.     As  to  the  necessity 

f  legislation,  he  agreed  that  nothing  could  be  more  absurd 

inn'^that  a  foreign  patentee  should  come  here  and  get  a 

atent,  which,  instead  of  encouraging  the  industries  of  this 

ouutry,  was  so  used  as  to  prevent  our  own   people  doing 

•  hat  otherwise  they  would  do,  using  our  own   laws   to  give 

1  preference  to  foreign  enterprise.     To  allow  our  laws  to  be 

Bed  for  that  purpose  was  ridiculous.     In   regard  to  the 

iiestion  of  the  tribunal,  while  he  had  some  doubt  whether 

would  not  be  better  to  have  an  administrative  department, 

isisted  by  the  best  legal  and  technical  ability,  to  deal  with 

itent  questions,  he  was  satisfied  that  the  Privy  Council  was 

r  and  away  the  ablest  and  most  satisfactory  that  could  be 

und. 

The  ATTORNE\'-GEXEr.iT,  said  it  must  be  satisfactory  to 

3  right  hon.   friend  that  the  Bill  had  met  with  general 

.prova).     The  first  clause  carried   out  almost  exactly  the 

commendations  made  by  the  very  strong  Committee,  and 

the   whole   course  of   the  representations   made  to  the 

lard  of  Trade  since  the  Bill   was  introduced,  no   dissent 

d  been  made  to  the  proposals  of  the  clause.     The   evil 

lich   that  clause  was   intended   to   deal    with   was    most 

;-ious.     Any   steps   that    coidd   be  taken  to   restrict   the 

imber  of  patents,  which  investigation  subsequently  proved 

be  invalid,  would  undoubtedly  be  a  benefit  to  trade  and 

Inmerce.     As  to  the  second  clause,  he  thought  that  that 

io  was  most  valuable.     A  patent   was   supposed   to   be 

'inted  for   the   encouragement   of   manufacture   in    this 

mtry,   but    under  the    existing   law  a  large  number  of 

euts  were  taken  out  by  foreigners  solely  for  the  purpose 

preventing  manufactures  in  this  country;  and   such   was 

I  state  of  the  law  that  there  was  no  means  of  grappHng 

jh  the  evil.     He  thought  the  Judicial  Committee   of  the 

..vy  Council  was  the  proper  body  to   refer  proceedings 

'.ler  the  clause,  as  the  matters  at  issue  involved  considera- 

ii  of  the  rights  of  property  ;  and  it  was  desirable  also 

at  there  should  be  a  unanimous  current  of  decision. 

Ilr.  Caldwell  asked  whether  the  Judicial  Court   would 

1e  evidence  as  a  court  of  first  instance, 
'he  Attornet-Genekal  said  that,  of  course,  evidence 
ild  be  taken.  He  agreed  with  his  hon.  friend  the  mem- 
l'  for  Dumfries,  that  the  Judicial  Court  was  a  better 
tjunal  than  the  High  Court.  What  was  wanted  was 
ilmmity  of  decision.  In  the  High  Court  there  were 
jljes  of  the  highest  eminence,  but  there  were  many  of 
tin,  and  it  was  not  certain  that  they  would  all  look  at 
t;  same  matter  in  the  same  way.  But  by  sending  these 
tjstions  to  the  Judicial  Court  of  the  Privy  Council,  the 
Ui  on  which  decisions  were  arrived  at  would  be  laid  down 
fia  the  first,  and  every  one  concerned  in  patents  wfiuld 
Sto  know  the  result  that  was  to  be  expected  in  a  given 
c|. 

[r.  Whitley  (Halifax)  said  that  every  one  connected 
'  I  commerce  was  painfully  aware  of  how  far  behind  our 
cjf  competitors  in  the  markets  of  the  world  we  were  in 
tjmatter  of  our  patent  laws.  He  regretted  that  the  Bill 
w' not  more  drastic.  He  had  hoped  that  the  Board  of 
1  le,  after  its  many  years'  consideration  of  the  matter, 
a  the  pressure  put  upon  it  by  the  commercial  community, 
^  Id  have  been  more  bold,  and  have  gone  a  little  further 
ii  le  reform  of  the  patent  laws.  He  was  prepared  to  sup- 
P-  the  establishment  of  a  skilled  department  of  the  Board 
oJrade,  to  deal  finally  w'.th  all  (piestions  of  patents. 

!r  J.  Lawkexce  (Monmouth  Boroughs)  said  there  was 
Ikjoubt  that  English  inventors  were  seriously  handicapped 
ffiJT  the  present  law.  He  felt  that  the  principle  of  com- 
P'Ory  licences  would  not  suffice.  He  would  desire  rather 
tc-  e  the  introduction  of  the  Belgian  law,  which  required 
'1  lulsory  working  after  three  years.  The  clause  in  the 
B  if  amended  as  suggested  by  the  President  of  the  Board 


of  Trade,  whilst  stopping  short  of  an  absolute  acceptance  of 
the  principle  of  compulsory  working,  still  gave  a  liberal 
measure  of  relief.  Although  the  Bill  could  not  be  regarded 
as  an  ideal  measure,  if  it  were  allowed  to  go  to  a  cummittee, 
and  the  amendments  the  President  of  the  Board  of  Trade 
had  agreed  to  make  were  adopted,  he  believed  it  was 
capable  of  being  made  into  a  very  useful  measure  of  patent 
law  reform  ;  and  he  desired  to  associate  himself  with  the 
hon.  baronet  below  him,  in  the  hope  he  had  expressed  that 
the  Bill,  with  the  amendments  foreshadowed  by  the  Presi- 
dent of  the  Board  of  Trade,  might  be  passed  into  law. 

Mr.  Brigg  (Vork,  W.R.,  Keighley^,  on  behalf  of  a  large 
number  of  working-men  inventors,  thanked  the  President 
of  the  Board  of  Trade  for  the  Bill,  and  expressed  the  belief 
that  some  good  would  certainly  come  from  it.  The  tirst 
clause,  which  provided  for  further  examination,  would  be 
distinctly  advantageous  to  working-men  inventors. 

Sir  J.  IjENr,  (Dundee)  thought  that,  although  this  was 
neither  a  great  uor  a  courageous  measure,  it  was  desirable 
that  it  should  pass.  The  objection,  tliat  it  would  throw  a 
serious  amount  of  work  and  responsibility  on  a  department, 
should  carry  no  weight.  Our  officials  never  objected  to  do 
any  work  which  they  were  called  upon  to  do  in  the  interests 
of  the  country.  He  wished  that  more  could  have  been  done 
for  patentees,  who  were  too  highly  taxed  already.  It  was  to 
be  wished  also  that  British  and  (Solonial  patents  should  be 
recognised  throughout  the  whole  of  the  British  dominions. 

Mr.  Platt-Higgixs  (Salford,  N.)  hoped  subsection  1  of 
the  second  clause  would  be  strengthened,  for  it  was  now 
thrown  on  any  person  interested  to  prove  a  negative — that 
the  reasonable  requirements  of  the  public  had  not  been 
satisfied — not  as  regarded  himself,  but  the  public  generally. 

Mr.  Cripps  (Lancashire,  Stretford)  approved  the  pro- 
visions of  the  Bill  as  reconciling  general  industrial  interests 
with  those  of  the  patentee,  and  ensuring  that  industry  should 
not  be  prevented  from  developing  because  of  a  mere  paper 
protection  which  was  used  to  prevent  anyone  else  from 
undertaking  similar  work.  The  objection  of  the  last  speaker, 
he  thought,  was  met  by  the  amendments  to  be  proposed  iu 
Committee. 

Sir  W.  Allax  (Gateshead)  said  the  slate  of  the  Patent 
Laws  checked  invention  in  this  country.  When  he  was  in 
the  habit  of  taking  out  patents  he  paid  heavily  for  them,  and 
they  ran  for  very  short  periods.  He  had  to  contend  with 
claimants  to  priority  of  invention,  and  his  patents  were  liable 
to  he  declared  invalid.  Looking  at  the  American  system, 
he  found  that  a  working  man  there,  however  humble  his 
position,  could  lay  his  model  before  the  Patjnt  Office  and 
obtain  his  patent,  unless  the  office  declared  it  was  not  a  valid 
invention.  In  this  country  it  was  just  the  opposite.  The 
Patent  Office  took  a  man's  money,  but  would  not  say  if  a 
patent  was  valid  or  not.  The  Patent  Laws  of  this  country 
should  follow  the  principle  of  charging  the  inventor  the 
lowest  possible  terms  and  giving  him  the  longest  possible 
time.  In  some  department  there  should  be  a  committee  of 
search,  whose  duty  should  be  to  investigate  the  validity  of 
an  invention  before  taking  the  money  for  a  patent.  The 
present  system  gave  no  encouragement  to  inventive  working 
men.  The  present  Bill  was  too  wordy  and  not  practical ; 
there  should  be  a  simple  statement  of  the  charge  and  the 
time,  and  the  inventor  should  be  left  free  to  settle  his  other 
business  arrangements. 

The  Bill  was  read  a  second  time. 

(See  also  this  Journal,  1902,  287,  433.) 

Sauerbeck's  T.ujles. 
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The  following  are  the  index  numbers  of  the  prices  of 
45  commodities,  the  average  of  the   11  years  1S67 -7 7  being 

100:— 

Average. 

1878— 1S8- 79 

1892—1901 I'*' 

1884 ~>< 

1889 '2 

1896 I'l 

1S97 G2 

1898 "i* 

1899 6S 

190(1 75 

1901 70 
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Monthl.v 
Xumbers. 

])."oembcr,  188',» '■■*■' 

Febrnnrv.  1895 oir  0 

.fuly.ISlHi 3;):2 

July.  1900 70  2 

December,  1900 '»  * 

June,  ISOl «■'■» 

December.  1901 O^'* 

Marcli.  1903 09-2 

April.  1902 ''9'  7 

May,  1902 "0-9 

J  une,  1902 '0  ■  t 

The  small  reductiou  in  the  index  number  last  mouth  is 
equally  due  to  articles  of  food  and  materials.  Amou?  the 
former,  n  heat,  barley,  rice,  sugar,  aud  coffee  ruled  slightly 
easier,  but  beef  was  again  higher,  though  the  best  prices  of 
the  mouth  were  not  maintained  to  the  end.  In  the  case  of 
materials,  iron  remained  firm,  but  copper,  and  particularly 
tin,  declined.  Cotton  and  hemp  were  a  little  lower,  whilst 
flax  and  jute  advanced. 

Taking  articles  of  food  and  materials  separately,  the 
index  numbers  compare  thus  (1867-77  =  100) : — 


- 

1878-87.'ia92-1901. 
Aver.  '     Aver. 

1S95.    1895.    1.19B. 
Feb.    July.  Feb. 

1900. 
Dec. 

1901. 

May. 

1902. 
June. 

Food....  1      8t      i       07 
Miiterials       70      !       05 

63'S      60'0  1  fi5'8 
57-0     68-6  1  81-9 

fiO-l 
70-0 

C9'4     68-9 
72-0     71 -6 

Articles  of  fond  are  about  4  per  cent.,  materials  2  per 
cent.,  higher  than  in  December  last  year. 

The  position  of  the  six  separate  groups  of  commodities  at 
the  eud  of  the  half-year,  in  comparison  with  December  and 
with  former  periods,  is  illustrated  by  the  following  index 
numbers  (1867-77  =  100)  :— 


11878-87. 
,  Aver. 


Vegetable  food  (corn, 

&c.) 
Animal  food  (meat  and 

butter). 
Sugar,  coile.?,  and  tea  . 

Miner.ils 

Textiles 

Simdry  materials 


79 

95 

70 
7:) 
71 
81 


1892-1901. 

1901. 

1902.  1 

Aver. 

Dec. 

June.l 

00 

63-2 

62-9 

SO 

83'1 

92-9  i 

59 

42-0 

39-0  1 

75 

80-R 

82-6  : 

50 

58-2 

60-4 

66 

71-8 

72-S 

Last,  Six 
Months. 


Per  Cent. 
Fall       i 


Rise  12 


Fall 
Rise 


The  most  striking  figures  are  those  of  the  second  and 
third  group.  Animal  lood  is  far  above  the  average  of  the 
last  10  years,  and  is  not  much  below  the  decade  1878-87; 
in  fact,  the  present  figure  is  the  highest  siuce  May,  1886, 
when  mutton  was  exceedingly  dear,  whilst  beef  is  now  higher 
than  at  any  time  since  1883.  On  the  other  hand,  the 
aggregaie  index  number  of  sugar,  coffee,  and  tea  is  the 
lowest  on  record,  owing  to  the  enormous  increase  in  the  pro- 
duction, particularly  of  sugar  and  coffee. 

lEinerals  are  still  on  a  high  level,  considerabli;  above  the 
average  of  1878-1901,  and  this  is  mainly  due  to  tin  and  coal. 
The  three  remaining  groups — corn,  textiles,  and  sundry 
materials — are  on  a  more  moderate  basis,  though  above  the 
average  of  the  last  10  years. 

Trade,  on  the  whole,  has  been  fairly  active  during  the 
first  half-year,  but  there  does  not  seem  to  be  an  improve- 
ment of  importance  in  any  branch. 

The  prices  and  index  numbers  of  silver  were  as  follows 
(60-84d.  per  oz.  being  the  puritv  of  1  gold  to  1.5i  silver  = 
100):— 


Price. 


Index  No. 


Averaee,  1892— 1901 Siiid. 

End  Aug.,  1897  ,        ^Sji:/. 

End  I  lec.,  19O0 i^x'T/'- 

End  Dec.  1901 1        23id. 

End  April,  1902 i-Hd. 

End  Mav,  1902 23{ild. 

End  June,  1902 I        2lW. 


Chemical  Ixdustry  of  Germany. 
U.S.  Con.':.  Rep.,  June  23,  1902. 

Among  the  reasons  assigned  for  the  depression  in  the 
chemical  industry  nf  (iermany.  in  1901,  are  a  tendency 
towards  over-production,  the  increased  cost  of  raw  materials, 
the  high  price  of  coal  and  of  labour,  and  proposed  changes 
in  the  tariffs  on  many  articles  which  enter  into  chemical 
manufacture. 

One  hundred  and  twenty-one  stock  companies,  having  a 
combined  capital  of  about  83,000,000  dols.,  paid,  in  1900, 
an  average  dividend  of  12- 33  per  cent,  as  against  13-32 
jier  cent.,  in  1899.  Nineteen  companies  paid  no  dividends 
in  1900,  20  paid  less  than  5  per  cent. 

As  will  appear  from  the  following  figures,  the  gain  in 
imports,  in  1901,  was  markeil  in  certain  articles,  particularly 
in  colouring  matters  : — 


Article. 


Ammonium  sulphate. . . 

Peruvian  bark 

Iodine 

Chile  saltpetr*^ 

Superphosphate 

Cyanide  of  potassium  . . 

Chloride  of  lime 

Explosive  materials  — 

Alizarin 

Aniline 

Zinc-white  


Gain  in  Imports  in  1901.1 


Marks. 

sufl 

4,500,000 

l,O71,0lllP 

1,000,000 

2*0.000  ■ 

750.000 

178.500 

750.0110 

178,500 

2,0o(l.ntil) 

t70.000 

1,500,01)0 

:i37,ooo 

750,000 

178.5IMI 

1,000.000 

2:i8.000 

2,000,000 

176,000 

4.000,000 

932,00Qt 

1.000,000 

■23Smk 

A 

The  exports  of  aniline  colours  for  the  past  six  years  have 
been — 


Tear. 


(juautity. 


lOlll 
loot! 
1899 
1898 
1897 
1896 


Metric  tons. 

Dols. 

25,029 

19.213,000 

2:i,7.81 

l,s,402,000 

22.705 

17,83».00ttl 

19,712 

17,131,00*, 

17.539 

lD,969,00« 

16.232 

15.400,OOS' 

(See  also  this   Journal,   1894,   762a  ; 
75.x) 


1895,  609  ;   1896, 


III.— TAR  PRODUCTS,  PETROLEUM, 

Uses  op    PKTROLEnM  in  California  (United  SiaXBS)| 
Foreign  Office  Annual  Series,  No.  2825. 

The  railroad  companies  in  the  State  are  intrcduciog  oil 
burning  furnaces  in  their  locomotives  and  discarding  th 
use  of  coal.  The  Southern  Pacific  Co..  up  to  the  end  o 
1901,  had  130  locomotives  running  on  the  Pacific  divisioi 
which  had  been  so  converted.  Many  engines  of  th 
Santa  Fe  Kailroad  Co.  have  been  similarly  equipped,  ani 
other  companies  are  following  suit.  One  ferry-boat  ha 
been  run  as  an  oil  burner  for  some  time,  and  manyothe 
vessels  are  to  be  fitted  w  ith  oil  furnaces,  43  permits  havin, 
been  issued. 

All  the  power-houses  for  cable  roads  in  San  Francisco  ar 
using  oil  only. 

Two  or  three  years  ago  the  consumption  of  oil  in  thi 
city  for  fuel  purposes  did  not  exceed  1.000  barrels  pe 
annum,  whilst  at  the  present  time  it  approximates  1,000,00 
barrels. 

The  experiment  of  using  oil  instead  of  water  for  layin 
the  dust  has  been  tried  in  the  Oolden  C.ate  Park,  in  Sa 
Francisco,  anil  is  considered  a  success.  The  roadw.i^ 
are  ko^jt  in  better  condition  than  formerly  at  less  expen* 
the  oil  mixing  well  with  the  dirt  and  gravel,  making 
smooth,  hard  surface  resembling  asphalte  pavement.  Kno« 
ledge  of  the  proper  methods  of  applying  the  oil_  uiidi 
varying  conditions  has  resulted  in  niimmising  the  ohjectioi 
raised.  There  is  practically  no  dust,  and  the  grass  an 
foliage  bordering  the  driveways  look  liright  and  clean.  , 
number  of  counties  in  the  State  are  now  using  oil  for  th 
purpose,  and  the  result  is  said  to  be  entirely  satisfaotory. 
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On.  Fields  in  Califoknia  (United  States). 
Foreign  Office  Annual  Series,  i\'o.  2S25. 

The  following  table,  showing  the  production  of  oil  in 
Jaliforuia  for  laOl,  has  been  prepared  bv  the  Pacific  Oil 
leporter,  and  is  believed  to  be  approximately  correct : — 


Producine  TieUIs. 


ewhall.   Siinta     Paula. 
and  Ventura. 

uente 

OS  Auki^Il's 

ammerland 

oaliupi 

Oiittier 

ullertoii      and       Brea 
Canyon. 

em  River 

-cKittric-k 

unset . .  

jdway 

mta  Maria 

Total 


Number  of  Wells. 

1 

Production. 

Prodxicinff. 

Capped. 

Beiup 
Drilled. 

Barrels:. 

•2j3 

•  • 

3:j 

612,000 

;« 

•i 

141.500 

1,01s 

20 

1,255,1110 

21  »7 

12S.01J0 

41 

33 

8 

740,0110 

55 

20 

«12.ll(10 

69 

•  • 

27 

724,000 

1S4 

23t 

25 

3.870.000 

22 

41 

4 

430.001 

25 

Si 

28 

ISS.oOO 

•2 

12 

20 

4,000 

S 

.-! 

8 

7,500 

2,010 

;J.)0 

201 

S.712,500 

The  above  figures  show  the  rapid  increase  of  the  industry, 
16  production  of  1900  being  given  at  4,329,900  barrels,  aiid 
lat  of  1899  at  2,677,875  barrels. 

IV.—COLOUIilNG  MATTERS,  Etc. 

IxDiGo  Vauatiox  Tariff  in  Egypt. 

Bd.  of  Trade  J.,  July  10,  1902. 

F  The  Egyptian  Journal  Officiel  for  the  28th  ult.  contains 
jie  Valuation  tariff  in  use  by  the  Egyptian  Customs 
luthorities  f:jr  the  purpose  of  assessing  Customs  duties  on 
|,digo.  The  tariflF,  whicli  came  into  operation  on  the 
jith  ult.,  and  is  to  remain  in  force  for  12  months  or 
itil  denunciation,  is  as  follows  : — 


Description  of  Indigo. 


Valuation 
per  Kilo. 


Millii'mes. 

rngal  A:U  K.a!eb  K.asr,  Wassat  and  Tourab 28ii 

j-orpa  Jladi-as  A;il,  Madras  Wassat,  Kasr,  and  Tourab  l.SO 

iiraty 270 

lie 271) 


IxDiGO  at  DAiiASCCS  (Tcuket). 
Foreign  Office  Annual  Series,  No.  283?. 

India  has  a  monopoly  in  indigo.  It  was  feared  a  fev.- 
ars  ago  that  aniline  dyestuffs  would  oust  this  and  other 
getable  dyestuffs  from  the  market,  but  it  is  most  satis- 
;tory  to  learn  that  the  natives  prefer  the  latter,  and  the 
iportati.iu  of  indigo,  which  had  sunk  to  little  over  6,000/. 
iree  years  ago,  has  risen  again  to  double  that  amount, 
;hough  iven  now  it  is  much  less  than  it  was  nine  or  ten 
I  ars  ago.  A  German  chemist  is  now  established  here 
jikiiig  experiments  in  the  manufacture  of  an  artificial 
jbstitute  for  indigo.  Should  these  experiments  succeed, 
d  the  natives  adopt  the  composition  so  produced,  the 
ilian  article  will,  it  is  to  be  feared,  gradual!}-  cease  to  be 
jiployed,  owing  to  its  greater  cost.  Indigo  is  used  for 
eing  the  coarse  unbleached  cotton  cloth  known  as  "  khani '' 
jnported  from  the  United  Kingdom),  which  is  universally 
|)rn  by  the  poorer  classes. 
1 

VIl.—ACins,  ALKALIS,  Etc. 

PaoDucriON  of  Guaphite  ix  the  Uxiied  States. 

U.S.  Geol.  Surrey,  1901. 

jThe   production   of   crystalline  graphite,  in     1901,    was 

ji67,6l2  lb.,  valued  at  "l3.J,9U   dols.,  as  compared  with 

■  reported  production  of  5,507,855   lb.,  valued  at  178,761 


dols.,  in  1900.  The  greater  part  of  this  product  was  derived 
iromt  he  mines  at  Ticonderoga,  X.Y.,  in  C  hester  Co.,  Pa. 
The  mine  in  t'lay  Co.,  Ala.,  which  was  in  operation  in  1900, 
produced  about  150  tons  of  graphite,  during  1901. 

The  production  of  amorphous  graphite,  in  1901.  was  809 
short  tons,  valued  at  31,800  duls.  Under  this  head  is 
included  the  so  called  graphitic  anthracite  of  Rhode  Island, 
and  also  the  so-called  Baraga  graphite  uf  Michigan.  In 
addition  to  this  production,  there  has  been  considerable 
activity  in  developing  graphite  mines  in  Georgia,  Montana, 
Dakota,  and  New  Jersey ;  and,  in  the  aggregate,  some 
2,500  tons  of  material  liave  been  mined,  and  are  awaiting 
the  proper  concentrating  processes. 

The  amount  of  graphite  imported  into  the  United  States, 
in  1901,  was  14,320  long  tons,  valued  at  895,375  dols.  It 
appears  that  the  domestic  production  of  crystalline  graphite 
amounted  to  but  little  more  that  one-tenth" of  the  consump- 
tion for  that  year.  The  greater  part  of  the  imports  of 
higher  grade  graphite  is  derived  from  the  mines  of  Ceylon. 

The  production  of  Canadian  graphite,  in  1901,  amounted 
to  2,190  short  tons,  valued  at  44,380  dols.,  the  output  being 
mainly  derived  from  the  Brougham  mines,  in  Renfrew 
Co.,  Ontario. 

The  manufacture  of  artificial  graphite  has  increased 
greatly,  the  production,  duringl  901,  amounting  to  2,500,000 
lb.,  valued  at  119,000  dols.,  as  compared  \vith  800,75o  lb., 
valued  at  68,860  dols.,  in  1900,  and  with  162,382lb.,  valued  at 
10,149  dols.,  in  1S97,  the  first  year  of  commercial  produc- 
tion. More  than  one-half  of  the  output  for  1901  was  in 
the  form  of  graphitised  electrodes  for  use  in  the  manufacture 
of  alkali  and  bleach  by  electrolytic  processes,  the  remainder 
being  consumed  in  the  manufacture  of  paints,  lubricants, 
pencils,  motor  brushes,  crucibles  and  dry  batteries. 

1'roductiox  of  Barytes  IX  the  Uxited  States. 
U.S.  Geol.  Survey,  1901. 

The  output  of  crude  barytes,  in  1901,  was  49,070  tons, 
valued  at  157,844  dols.,  a  decrease  of  18,C10  tons  from 
the  production  of  1900,  which  was  67,680  tons,  valued  at 
188,089  dols.  There  was  a  gradual  decline  in  the  price 
per  ton,  from  3-46  dols.,  -n  1896,  and  3-33  dols.,  in  1899, 
to  2-78  dols.,  in  1900,  which  was  partly  due  to  the  large 
production  of  low-grade  barytes.  In  1901,  however,  the 
average  price  per  ton  was  3-22  dols.,  which  is  a  decided 
increase  over  that  of  1900,  and  is  accounted  for  by  the 
fact  that  a  belter  grade  of  barytes  was  put  on  the  market. 

Barytes  has  been  found  in  quantity  in  Connecticut, 
Virginia.  Xorth  Carolina,  Tennessee,  and  Jlissouri,  and, 
except  Connecticut,  these  States  have  been  producers  of 
the  mineral  during  the  last  few  years.  The  mining  is 
largely  by  open  cuts,  deep  mining  being  too  expensive  in 
comparison  with  the  price  obtained  for  the  product.  The 
A'irgiuia  mines  are  in  Bedford,  Pittsylvania,  Campbell,  and 
Tazewell  counties,  centreing  for  the  most  part  around 
Evington,  Campbell  Co.,  .and  Ricblands,  Tazewell  Co.  At 
Evington,  the  Hewitt  mines  have  been  worked  almost 
continuously  since  1874.  The  product  is  shipped  to 
Lynchburg,  \'a.,  where  it  is  cleaned  and  ground.  In  the 
vicinity  of  Eiehlauds,  Tazewell  Co.,  the  Tii-State  Mining, 
and  M.anufacturins  Co.  is  erecting  a  plant  of  50  tons 
capacity  for  grinding  the  barytes  obtained  from  its  large 
tract.  In  North  Carolina,  barytes  has  been  mined  in 
Madison  Co.,  near  Marshall  and  Hot  .Springs  ;  and  it  has 
been  found  also  near  Hillsboro,  in  Orange  Co.  The 
deposits  of  Tennessee  are  in  liradley,  ilonroe,  Loudon, 
Cocke,  and  Greene  counties.  The  Del  Kio  region,  which 
is  the  most  [irominent,  extends  for  30  miles  across  Cocke 
and  Greene  counties,  jrom  Wolf  Creek  to  Newport,  with 
barytes  outcropping  at  intervals  throughout  this  distance. , 
Mines  are  workea  also  near  Niota,  Sweetwater,  and 
Cleveland. 

The  Missouri  deposits  of  baryles,  the  largest  producers 
in  the  United  .States,  are  in  Washington,  Mdler,  and  Cole 
counties,  most  of  the  mines  being  in  Washington  Co., 
where  the  mineral  is  found  over  a  large  part  of  the  surface. 

Barytes  is  imported  into  the  United  States  at  the  rate 
of  a  few  thousaud  tons  per  year.  The  imports  come  chiefly 
from  Germany,  and  the  crude  ore  is  brought  over  as 
ballast. 
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Nitrate  of  Soda  Statistics. 

Shipments,  Consumption^  Stocks,  and  Prices  for  Three 
Years  ended  June  :iOlli.  190i.      W.  Monlyotnerji  and  Co. 


Shipments  for  six  months  ended  30th 
Juno 

Shipments  for  tlie  \i  months  ended 
3llth  June 

Afioat  for  Europe  on  30th  June 

Stocks  in  United  KiuKdoni  ports  :— 


1900. 


Liverpool . . 
London .... 
Out  ports. . 


Tons. 

10,000 
,3,!i00 
9,500 


1901.    I     1902. 


Tons. 

.'(,000 
2.500 
6,500 


Tons. 
8,500 
5.800 

13,700 


Tons. 

532,000 


1,351,000 
196,000 


Stocks  in  Continental  ports  on  30th 
June 

Consumption  in  United  Kingdom  for 
six  months  ended  3(ith  Juno 

Consumption  in  Continent  for  six 
months  ended  30th  June 

Consumption  in  United  Kingdom  for 
12  months  ended  30th  J  une 

Consumption  in  Continent  for  12 
niontlls  ended  30th  June 

Consumption  in  United  States  for  12 
months  ended  SOtli  J  une 

Consumption  in  other  Countries  for 
12  moutlis  ended  30th  June 

Consumption  iu  the  World  for  12 
moutlis  ended  30th  June 

Visible  supply  on  SOth  June  (includ- 
ing the  quantity  afloat  for  Europe 
and  Stocks  in  United  Kinj^dom  and 
Continent)     

Price  on  SOth  June per  Cwt. 


■23,000 


77,000 

92,000 

75G,000 

120,000 

1,026,000 

170,000 

23,000 

1,350,000 

298,000 


1901. 


Tons. 
555,000 


1,452,000 
236,000 


12,000 


fl,000 

83,000 

807,000 

120,000 

1,042,000 

200,000 

14,000 

1,382,000 

332,000 


Tons. 

692,000 


1,275.000 
201,000 


27,000 


122,000 

76,000 

668,000 

111,000 

897,000 

185,000 

10,000 

1,209,000 

350,000 


8s.  low.       aS.  Od. 


Chilean  Nitrate  Indi'Strt. 
Bd.  oj  Trade  J.,  Juhj  3,  1902. 

The  following  particulars  relating  to  the  Chilean  nitrate 
indtistrj-  in  1901  are  taken  from  the  report  of  the  Fiscal 
Nitrate  Delegate : — 

During  1901,  there  were  6G  nitrate  works  in  operation, 
and  19  remained  closed.  Of  the  former,  56  v/ere  in 
Tarapaca,  one  was  in  Antofagasta,  five  were  in  Tocopilla, 
and  lour  in  'I'altal ;  and  of  the  latter,  1 8  were  in  Tarapaca 
and  one  was  in  Taltal.  The  works  in  operation  produced 
•  13,258, 6?7  metric  quintals*  of  nitrate,  which  quantity  is 
1,819,307  metric  quintals  less  than  the  production  in  the 
previous  year,  when  there  were  61  works  in  operation. 

Notwithstanding  the  decrease  in  the  production  in  1901, 
as  compared  with  1900,  there  was  an  increase  in  the  number 
of  workmen  employed.  The  total  number  employed  in 
1901  was  20.264,  as  compared  with  19,672,  in  1900'  The 
increase  in  the  number  of  men  employed,  in  1901,  as 
compared  with  1900,  although  there  were  fewer  works  in 
operation  in  1901  than  in  1900,  is  explained  in  a  m.-inner 
which  seems  to  indicate  that  a  further  increase  in  the 
proportion  of  men  to  works  in  operation  may  be  expected 
in  the  near  future. 

The  richest  and  most  easily  exploited  grounds  in  the 
Tarapaca  zone  have  been  worked  out,  and  only  the  poorer 
grounds  at  a  greater  depth  remain,  for  the  working  of  which 
a  larger  number  of  men,  in  proportion,  is  required. 

Notwithstanding  these  drawbacks,  capital  continues  to  be 
invested  in  new  works,  which  will  probably  commence 
operations  before  the  present  year  draws  to  a  close.  The 
construction  of  the  works  at  Camilla  and  at  Pan  de  Azucar 
is  already  well  advanced.  New  works  at  Jazpampa  Hajo, 
and  a  railway  to  connect  them  with  I'isagua,  will  probably 
be  commenced  during  the  current  year.  Of  the  grounds 
lately  sold,  four  lots  will  be  provided  with  works,  two  being 
already  in  course  of  construction.  It  is  probable  that  all 
these  works  will  show  an  output  at  the  end  of  this  year,  or 

*  Metric  quintal  =  220'-t  lb. 


at  the  beginning  of  1903.  The  Rica  Aventura  works  in 
the  Toco  district  will  be  in  a  position  to  produce  towards 
the  end  of  the  current  year.  New  works  will  also  be 
erected  on  the  Grutas  claim.  The  construction  of  new 
works  on  the  Pepita  grounds  at  Aguas  Wancas  is  being 
actively  proceeded  with,  and  it  is  expected  that  they  will  be 
ready  to  produce  in  August  or  September  of  this  year. 
Establishments  will  be  erected  in  this  district  on  the 
Pedregosa  grounds,  and,  finally,  the  new  undertaking  of 
the  Lautaro  Co.  at  Taltal  will  very  shortly  be  commenced. 

IX.— BUILDING  MATERIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

Cement  and  Hydraclic  Lime  at  Beirut  (Turkey). 
Foreign  Office  Annual  Series,  No.  2836. 

The  importation  of  cement  for  private  industries  amounted 
to  about  4,000  barrels,  whilst  12,000  barrels  were  received 
by  the  Damascus-Hama  and  the  Hedjaz  railways.  This  is 
all  sent  from  France,  and  costs  on  an  average  4s.  the  barrel, 
f.o.b.  Beirut. 

The  cement  known  here  as  Portland  is  entirely  of  French 
make.  8ome  jears  ago  a  small  quantity  of  real  Portland 
cement  was  received  from  the  United  Kingdom,  hut  the 
French  cement  was  preferred,  as  it  dries  much  more  quickly, 
which  is  sometimes  a  necessity,  especially  in  rainy  weather. 

The  imports  of  hydraulic  lime  are  increasing  every  year, 
as  native  builders  are  now  using  it  for  many  purposes.  Itis 
brought  from  Marseilles,  and  the  importation  is  reckoned  at 
15,000  bags,  sold  at  2s.  each,  for  private  purposes,  whilst 
the  railways  received  some  30,000  bags. 

Cement  at  San  Francisco  (United  States). 

Foreign  Office  Annual  Series,  No.  2825. 

The  following  table  shows  the  quantity  of  cement  imported 
during  the  last  two  years  : — 


From 

Quantity. 

inoi. 

1900. 

Lb. 
63,195,082 
42,198,477 
22,SO0 

Lb. 
122.182590 

75,412,551 

United  Kingdom 

69,442,000 
2,!<64,14« 

981,800 

Total . 


105.416,369    I    270,982,187 


The  amount  of  British  cement  imported  was  only  nominal. 
Not  many  years  .igo  it  enjoyed  almost  a  complete  monopoly 
of  this  market,  and  its  present  position  is  entirely  due  to  the 
manufacturers,  who  ignored  the  warnings  given  them  to 
produce  a  finer  article  until  the  trade  had  passed  out  of  their 
hands. 

It  seems  likely  that  the  entire  needs  of  the  State  will  be 
supplied  from  local  sources  within  a  few  years. 

X  .—ME  TA  LL  URG  Y. 

Mineral  Pkoductio.s  of  Carthagena  (Spain). 
Foreign  Office  Annual  Series,  No.  2824. 
Shipments  in  1901  were  : — 

Silver  Lead. 


Prom 


Carthagena  . 


Porman. 


■f 


To 


QuantitT. ' 


United  Kingdom 

France 

Bel^um 

Total , 

United  Kingdom. . 


Tons. 

2-»t 

18,704 

512 

46,526 


3,96' 
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Soft  Lead. 


From 


To 


Quantity. 


arthagena. 


Tons. 

United  Kingdom S,077 

France 3.378 

Total 11,153 

Spain  (Barcelona) 4,liS 


;  These  figures  show  an  increase  of  456  tons  in  the  ship- 
lents  of  silver  lend  from  Carthagena  and  Pornian,  as  eom- 
jired  with  1900.  They  also  show  an  incre.-ise  of  1,618  tons 
|!  the  shipments  of  soft  lead  abroad,  and  a  decrease  of 
!i8  tons  to  Barcelona.  Taking  both  kinds  of  lead  together, 
le  net  increase,  for  1901,  is  1,946  tons. 

The  price  of  lead  at  the  beginning  of  the  year  was 
il/.  6s.  3J.  per  ton.  It  rose  immediately  to  17/.  Is.,  and  at 
lice    began    to    fall    again    until   it   reached   the   lowest 

Ol.  5s.  7i(i.)  at  the  end  of  the  year. 

During  the  .year,  the  following  quantities    of  blende  were 

ported  to  the  countries  named  : — 

Tons, 

United  Kingdom 3,730 

Belgium 45.900 

Germany 2,0S0 

Total 51,730 

This  is  12,440  tons  more  than  in  1900. 

The  United  Kingdom  took  1,210  tons  less;  Germany, 
'0  tons  less;  and  Belgium,  14,470  tons  more.  The 
|jtinued  low  price  of  spelter  and  the  restricted  output  of 

aes  has  kept  down  exports,  as  compared  with  1899,  when 

pments  were  practically  80,000  tons. 

The  shipments  of  calamine  were  : — 

Tons. 

Belgium 2.512 

Germany 1,690 

United  Kingdom 197 


Total  . 


4,399 


ibout  1,000  tons  more  than  in  1900.  This  class  of  zinc 
' ,  if  of  sufficient  percentage,  meets  with  a  ready  market, 
1 ,_  unfortunately,  there  is  little  of  it  to  be  got  in  this 
1  ling  district. 

Is  will  be  seen  from  the  annexed  list  of  exports,  the 
«  ntity  of  copper  ore  shipped,  during  1901,  was  only  about 
<.;ons  to  France  and  Belgium,  as  compared  with  670  tons 
tihe  United  Kingdom  and  France  in  1900. 

Jfo  matte  has  been  shipped  in  1901. 

'he  shipments  of  ochre  were,  in  1901,  almost  the  same 
(lly  100  tons  less)  as  in  1900.     They  were— 

Tons. 

United  Kingdom 2,540 

Germany 54 


Total . 


i,«EBAL  Pboduction  OF  IjOs  Angbles  (Caiifornia). 
I  Foreign  Office  Annual  Series,  No.  2,825. 
Jarge  deposits  of  molybdenite  and  other  rare  ores  have 
W.  found  here,  and  there  are  immense  deposits  of  infusorial 
eii,  asbestos,  sulphur,  borax,  salt,  nitre,  and  other  sub- 
sties,  some  of  which  are  not  worked  at  all,  and  others  to 
*  7  limited  extent. 

XII.— FATS,  FATTY  OILS,  AND  SOAP. 

CoTiox-SEED  On,  (Edible)  in  Canada. 

Bd.  of  Trade  J.,  July  3,  1902. 

e_  Canai/a    Gazette  for   14th  June   last,  contains    an 
W^r  m  Council,  dated  June  4,  1902,  providing  for  the  free 


importation  of  refined  cotton-seed  oil  (edible),  for  canning 
fish,  into  the  Dominion  of  Canada  from  that  date. 

Beans,  Bean-Cake,  and  Bean-Ou,  at  Newchwang 

(China). 

Foreign  Office  Annuai  Series,  No.  2828. 

Beans  and  their  products,  bean-cuke,  and  bean-oil  were 
exported  to  the  amount  of  1,131,443/.  (3,778,386  cwts.), 
1,037,935/.  (5,156,547  cwts),  and  210,231/.  (749,032  cwts.) 
respectively,  or  a  total  value  of  2,379,808/.,  leavin;.'  a  balance 
of  only  392,479/.  for  other  exports,  among  which  was 
sesamum  seed,  41,081/. 

There  .ire  now  four  bean  mills  with  foreign  pl.ant  at  work 
in  this  port.  One  was  burned  down  in  February  of  the 
present  year,  but  will  soon  be  rebuilt.  They  are  engaged  in 
extracting  oil  from  beans  and  in  disposing  of  the  residuum 
in  the  shape  of  bean-cakes  so  much  in  demand  in  China 
and  Japan,  and,  more  recently,  in  Java,  as  a  fertiliser. 


XIII.  A.— PIGMENTS,  PAINTS,  Etc. 

Paint  and  Linseed  Oil  at  BEiai'T  (Turkey). 
Foreign  Office  Annual  Series,  A'o.  2836. 

485  barrels  of  linseed  oil,  and  150  barrels  of  paint  (each 
containing  55  lb.),  and  700  barrels  of  zinc-white  were 
received  from  the  United  Kingdom.  The  price  of  the 
linseed  oil  was  6/.,  f.o.b.  Beirut,  for  the  barrel  of  6  cwt., 
2/.  for  paint,  and  1/.  12s.  for  white  zinc. 

There  were  alsa  about  1 80  barrels  of  dry  colour  received 
from  France  and  Belgium,  weighing  275  to  330  lb.,  and 
fetching  from  4s.  to  4s.  10^/.  the  cwt. 


XIV.— TANNING ;  LEATHER;  GLUE,  Etc. 

Glue   JlANUFACTtiKE  of  Damascus  (Tckket). 

Foreign  Office  Annual  Series,  2832. 

In  the  manufacture  of  glue,  in  wliich  two  factories  are 
engaged,  a  little  over  1 7  tons  of  glue  are  made  per  annum. 
There  are  four  qualities  of  glue,  known  as  the  "  ashkar  " 
(dark  yellow),  the  "  ahmar  "  (red),  the  "  thalithe  "  (third 
quality),  and  the  "  aswad"  (bl.ick),  the  prices  varying  from 
Is. 4rf.  for  5-65  lb.  to  Is.  ll^d. 

This  glue  is  used  in  the  car[ienteriag,  weaving,  and 
painting  trades,  and  finds  a  ready  sale  throughout  Syria, 
Palestine,  and  Egypt. 

Leather  in  Eastern  Roumelia. 
Foreign  Office  Annual  Series,  2827. 
Sole  leather  is  mostly  imported  from  Turkey.  The  best 
calf  is  of  French  origin,  whilst  some  comes  from  Italy  ;  but 
latterly,  the  Bada-Pesth  tanneries  have  been  exporting  a 
very  good  and  very  cheap  article  made  from  prime  Austro- 
Hungarian  hides,  whereas  Italy  is  dependent  upon  Buenos 
Ayres  for  its  raw  material.  It  is  said  that  this  large  Austro- 
Hungarian  tannery  is  really  selling  at  unremunerative  prices, 
getting  interest  on  the  working  capital  only,  but  none  on  the 
large  amount  sunk  in  the  installation.  The  heavy  duty  on 
ready-made  boots  and  shoes  has  nearly  put  an  end  to  this  once 
flourishing  Austro-Hungarian  import  trade. 


A"  VI.— SUGAR,  STARCH,  Etc. 
Sugar  Industry  in  Bahia  (Br^vzil). 
U.S.  Cons.  Rep.,  June  6,  1902. 
The  land  in  the  Bahia  cane   district  is  divided  into  three 
classes — massape,  salao,  and  areia.      Massape  soil  is  almost 
black  in  colour,  and  when  wet   becomes  a  sticky  mass ;  it 
sells   at    70   milreis   (16-8   dols.)   per  tarefa   (0-72  acre). 
Salao  soil,  which  is  of  poorer  quality,  and  is   chiefly  found 
on  the  hillsides,  appears  to  be  a  mixture  of  Massape  with 
sand,  or  ordinary  clay;  it  sells  for  50   milreis  (12  dols.)  a 
tarela.     Areia  land  is  the  least  productive  gr.ade  cultivated, 
and  is  composed  chiefly  of  sand. 
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The  cost  of  production  of  Demerara  sugar  testing  96°,  is 
given  as  follows  : — 


Cost. 


Cost  of  cane  per  ton 

Prei/^ht  on  sumo  to  factory 

Wood  autl  other  fuel 

SuKar  makers  and  labourers 

Diverse 

Freight  to  Jiallia 

Sack 

Necessary  repairs  in  factory 

Ooniiuissious  in  Bahia 

Total  cost  of  75  kilos.  (105  lb.)  of  sugar 


Milreis. 

Dols. 

4-500 

1-08 

0-500 

0-12 

1-350 

0-.524 

1-2.50 

0-30 

(1-100 

0-024 

0-700 

0-168 

0-700 

0-168 

0-700 

0-168 

0-:!.30 

0-055 

10-330 


A  ton  of  cane  will  produce  75  kilos,  of  Demerara  sugar, 
value  11-85  milreis  (2-84  dols.),  and  30 — to  litres  of 
molasses,  value  1-30  milreis  (31-2  cents.),  or  a  total  value 
of  13-15  milreis  (3-15  dels.).  The  cost  as  shown  above  is 
10-33  milreis  (2-40  dols.),  consequently  the  profit  is  2-72 
milreis  (75  cents')  per  ton  of  cane.  In  the  fijiures  given, 
however,  no  account  has  been  taken  of  the  salar}'  of 
manager,  depreciation  of  factory,  and  interest  on  capital 
invested.  In  Bahia  there  has  been  little  effort  made  to 
properly  cultivate  the  sugar  cane,  and  modern  agi-icultural 
implements  are  not  used  to  any  considerable  extent.  A 
better  class  of  field  labour  is  also  needed.  After  the  pre- 
sent period  of  depression  is  over,  there  will  probably  be  a 
demand  for  new  machinery.— A.  S. 

Starch  Manufacture  of  Damascus  (Turkey). 
Foreign  Office  Annual  Scrie.f,  iVo.  2832. 

Starch-making  is  carried  on  iu  some  22  factories,  each  of 
which  makes  about  3  cwts.  of  starch  per  diem,  in  all  about 
1,000  tons  per  annum.  The  starch  is  manufactured  mostly 
from  "  belecli  "  wheat,  although  the  "  Hauraiii "  wheat,  whicii 
is  the  best  in  the  market,  contains  more  gluten  ;  but  it  is 
dearer  than  the  oilier,  which,  on  the  other  hand,  is  heavier 
and  contains  more  bran.  The  present  price  of  Damascus 
starch  is  about  2ii.  per  lb.  Ij  bushels  of  wheat  will  yield 
5Gi  lb.  of  fresh  starch,  which,  when  dried,  becomes  only 
364  )''•  of  dry  starch.  This  is  exported  to  various  p.arts  of 
Turkey,  but  never  abroad. 

Sugar  Industry  of  Qufensland  (Austr.ixia). 
Bd.  of  Trade  J.,  July  3,  1902. 

The  following  particulars  relative  to  the  sugar  industry 
of  Queensland,  in  1901,  are  from  the  recent  report  of  the 
Eegistrar-fJeneral : — 

The  yield  of  sugar  for  the  whole  State,  for  1901,  was 
120,858  tons,  being  an  increase  on  the  previous  year  of 
28,304  tons.  The  average  yield  of  sugar  per  acre  for  the 
past  five  years  was  1-55  tons,  exceeding  that  for  1900  by 
0-27  ton  per  acre.  There  was  a  large  increase  in  both 
yield  of  cane  and  ^ield  of  sugar  in  the  .Southern  and  Central 
divisions,  and  the  season  was  much  more  favourable  during 
the  past  year  than  during  the  previous  one.  The  cane  fields 
of  the  Xorthern  divisions  of  Queensland  have  J'ielded  a 
higher  percentage  of  sugar  per  acre  than  they  have  done 
for  the  previous  three  years.  For  the  whole  State,  the 
average  weight  of  cane  required  to  produce  a  ton  of  sugar 
was  9-76  tons.  Last  year  the  ijuantity  of  molasses  pro- 
duced was  3,679,952  galls.  A  large  quantity  of  the  latter 
is,  in  many  cases,  allowed  to  ruu  to  waste,  out  in  other 
cases,  it  is  used  for  distillation.  During  the  year  171,625 
galls,  of  proof  spirit  were  obtained. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Brewing  Industry^  of  India. 
Chamber  of  Com.  J.,  July  1902. 

According  to  a  memorandum  prepared  by  the  India 
Office,  5,55)>",(i53  galls,  of  beer  were  brewed  iu  India  last 
year,  of  which  about  half  was  bought  by  the  Army  Com- 
missariat.    The  average  purchases  of  the  Commissariat  for 


the  last  five  years  have  amounted  to  2,727,163  galls,  vearly 
the  average  production  iu  the  same  period  havini'  been 
5,481,122  galls.  Fourteen  of  the  breweries  are  situated  at 
stations  in  the  Himalayas,  from  Murree  to  Darjeeliu",  and 
much  of  the  beer  is  brewed  there.  A  large  quantity  is  also 
brewed  at  Lucknow,  Rawalpindi,  Poena,  Bangalore,  Jub- 
bulpore,  at  and  near  Ootacamund,  and  .at  (Jnetfa  and 
Mandalay.  The  largest  of  the  bn-weries  is  at  Murree,  the 
Poona  brewery  standing  next,  ilorc  than  one-third  of  thi 
whole  production  is  brewed  in  the  Punjab.  The  quantity  ol 
beer  brewed  in  India  and  imported  during  the  last  five 
years  is  as  follows  : — 

Brewed  in  India. 
G.-ill-. 

1S97 5,4-.>s.:>.'| 

ISilS 5,'.!lil.5ll+ 

18SW 5,570,313 

li'OO 4,951.666 

1001 5,558,653 

Imported. 
Cialls. 

1897-8 2.835,29S 

1898-1) 3,227,164 

1809— 1:)IJ0 3,2U7,1»« 

1900-1 3,-226,5.-M 

1901-2 3.073,841 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Wateiu'koof  Wrapping  Papfr  :  Tariff  Classificatio! 
IN  Spain. 

Bd.  of  Trade  J.,  July  10,  1902. 

The  Gaceta  de  Madrid  for  the  27th  ult.  contains  th( 
text  of  a  Koyal  Decree,  according  to  which  waterproo 
wrapping  paper  is  to  be  dutiable,  on  importation  into  Spain 
under  No.  232  of  the  Tariff,  at  the  rate  of  40  pesetas  pe 
100  kilos.  (16.S-.  :id.  per  ewt.). 


XX.— FINE  CHEMICALS,  Etc. 

Attau  of  Roses  in  Eastern  Eovmelia. 
Foreign  Office  Annual  Series,  No.  2827. 

The  total  yield  of  attar  of  roses  this  year  is  said  to  hav 
been  20  to  25  per  cent,  less  than  in  1900.  Notwithstandin 
the  stringent  measures  taken  by  the  Government,  adu 
teration  is  rather  on  the  increase  than  otherwise.  Prioi 
here  ruled  slightly  above  those  of  last  season,  yet  altar  < 
roses  did  not  fetch  any  better  value  than  before  in  tl 
various  foreign  markets.  .Stocks  he  on  the  hands  of  II 
export  merchants,  and  consumers  of  Bulgarian  attar  hai 
lost  confidence  in  it  owing  to  the  adulteration  practised. 

Some  of  the  so-called  better  brands  have  been  offer* 
abroad  at  from  26/.  to  28/.  per  kilo.,  a  price  which  woui 
not  cover  first  cost.  Those  who  have  paid  a  higher  pri( 
for  pure  attar  have  reaped  no  profit,  owing  to  iudifleren- 
of  consumers  abroad  as  to  purity,  which  is  an  encourag 
ment  to  adulteration. 

At  Karlovo,a  large  distilleiy  on  the  European  gystt 
has  been  set  up  by  some  Fi'enchmen  from  Grasse  wi 
foreign  plant  imported  at  heavy  cost,  but  as  the  quantity 
rose  leaves  required  to  feed  the  machiiiery  is  beyond  I 
output  of  the  di.strict,  it  is  not  expected  that  the  ventu 
will  prove  successful.  However,  the  distillery  will 
ready  for  work  when  the  season  begins. 

Saccharink  in  Germany". 
Chamber  of  Com.  J.,  July  1902. 

The  .'Saccharine  Bill,  which  was  passed  by  the  Keichst 
on  June  11,  coniains  the  following,  among  other  p 
visions  : — The  production  or  import  of  sacchftriue 
prohibited  except  under  licence  from  the  Federal  Couni 
which  is  empowered  to  give  the  necessary  permission 
one  or  more  manufacturers  or  importers.  This  peraaissi 
may  be  recalled  at  anj-  time;  the  business  of  the  !icei> 
holders    will    be    subject   to   constant    ollieial    iospecti'. 
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coharine  may  only  be  retailed  in  chemists'  shops,  and 
ly  to  persons  otficiitUy  licensed  to  use  it  for  scientific 
medical  purposes.  The  present  factories  are  to  receive 
Impeusation  upon  the  basis  of  six  times  their  net  average 
nual  profit,  which  is  to  be  reckoned  at  4  marks  per 
'0.  The  Imperial  Chancellor  is  empowered  to  fix  the 
tximum  of  saccharine  to  be  produced  by  each  factory. 

Coca  Leaves  from  PerenK;  (Pkuu). 

Chem.  and  Dray  gist,  July  5,  1902. 

The  output  of  coca  leaves  from  Perenc''  (Peru)  last  year 
.s  40,000  lb.,  the  ^eater  part  of  which  was  disposed  of 
■  consumption  in  Jauja  and  Huancayo.  The  business  is 
the  hands  of  two  native  plaufers,  who  are  able  to  sell  it 

their  plantations  as  fast  as  they  can  gather  it  for  50  c. 
i.)  per  lb.     There  are  various  other  small   patches  owned 

Indians,  and  producing  but  a  few  pounds  each,  but  all 
!  produce  is  consumed  in  the  vicinity. 


patent  aist 


.B. — In  these  lists,  [A]  means  "Application  for  Patent," and 
(;3.], "  Completo  Specification  Accepted." 

'here  a  Complete  Specification  accompanies  an  Appfication,  an 
itTisk  is  atfised.  The  dates  given  are  (i)  in  the  case  of  Applica- 
ris  for  Patents,  the  dates  of  application,  and  (ii)  in  the  case  of 
( iplete  Specifications  Accepted,  those  of  the  Official  Journals 
i^hich  acceptances  of  the  Complete  Specifications  are  advertised. 

lomplete  Specifications  thus  advertised  as  accepted  are  open  to 
iSection  at  the  Patent  Office  immediately,  and  to  opposition 
<itiin  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 

i..]   14,483.  Macfarlane.   Centrifugal  machines.   June  .30. 

|,      14,484.  Macfarlane.   Centrifugal  machines.    June  30. 

14,615.  Lynes.  Casting  crucibles  and  other  vessels 
for  the  purpose  of  carrying  away  injurious  fumes 
arising  therefrom.     July  1. 

14,665.  Bishop.  Withdrawal  of  liquids  from  casks, 
jars,  and  other  vessels.     July  1. 

,      14,684.  Rothe.     Filters.     July  1. 

14,686.  Gray.     Improved  composition.     Julyl. 

',      14,916.  Zimmer. — From   Kohnlein.      New    or    im- 
'  pro\  ed    door  for  chemical  chambers,  retorts,  and 

other  receptacles.     July  4. 

15,066.  Andrews.  Apparatus  for  transmitting  heat 
from  one  fiuid  to  another  fluid,  such  as  evaporators, 
water-heaters,  condensers,  and  the  like.     July  7. 

15,348.  Bergner.  Cans  for  containing  inflammable 
liquids.*     July  9. 

15,401.  Lichtenberg.  Spouts  for  vessels  containing 
explosive  liquids.*     July  10. 

15,429.  Maitland.  Floating  appliance  for  measur- 
ing the  discharge  of  liquids,  to  he  called  "  Mait- 
land's  floating  module."     July  10. 

15,500.  Willats.  Vats,  barrels,  casks,  hogsheads, 
and  the  like.     July  11. 

[' .]  13,302a  (1901).  Xaef.  Evaporation  of  liquids. 
July  9.  Date  applied  for  under  International 
Convention,  Xov.  30,  1900.  Previously  included 
in  No.  13,.302. 

13,302b  (1901).  Xaef.  Utilisation  of  heat  from 
furnaces,  gas  engines,  and  air-compres.sors.  July  9. 
Date  applied  for  under  International  Convention, 
Nov.  30, 1900.    Previously  included  in  No.  13,302. 

14,577c  (1901).  Xaef.  Utilisation  of  waste  heat 
from  furnaces,  gas  engines,  and  the  like.   July  16. 


[C.S.]  15,426  (1901).  Vavasour.      Valves    for    air,   gases, 

steam,  or  liquids.     July  9. 
16,368  (1901).  Oliphant.     Jars  for   containing  and 

delivering  liquids.     July  9. 
16,977  (1901).  Kvickenhimer.    Process  and  apparatus 

for  drying  pasty  material.     .luly  9. 
17,777  (1901).  Cooksey.     Fittings  for  laboratories 

and  the  like.     July  9. 
3896  (1902).    Bolle.— From    Riensch.      Apparatus 

for  straining  liquids.     July  16. 
5520  (1902).  Hewer   and    iSriggs.      Apparatus   for 

adding  priming,  colouring,  finings,  or  other  matters 

to  casks  or  vessels,  or  for  filling  same.     .luly  16. 
6730  (1902).  Paul  and  Gundlack.    Collapsible  tanks 

for  supplj-ing  air  or  gas  under  pressure.     July  16. 
11,3.")0  (1902).  Burdon.    Apparatus  for  effecting  the 

mixing  of  different  substances,  such  as  solids  and 

fluids.     July  9. 

II.— FUEL,  GAS,  AND  LIGHT. 

[A.]    14,486.  Bottomley.     Means  for  consuming  smoke  in 
furnaces.     June  30. 
„      14,516.  Fo.ster.     See  ««(/er  VII. 

„      14,517.  Albrecht.    Method  of  promoting  combustion 

in  furnaces.*     June  30. 
„      14,530.     Bray,    Bray,    and    Bray.       Steam     boiler 

furnaces."     June  30. 

14,527.  Trautmann.     Smoke-consuming  devices  for 
fire  grates.*     June  30.    ,^ 

„  14,.548.  Xewton.— From  Standard  Oil  Co.,  of  Xew 
York.     Stoves,  and  grates  therefor.     June  30. 

„  14,560.  Francisco  and  Kden.  Fuel-saver  and  smoke- 
consumer.*     June  30. 

„      14,563.  Boult — Fromlnchauspe.  Furnaces.  June  30. 

„      14,568.  Thorley.    Automatic  generator  for  acetylene 
gas,  for  motor  lamps  and  other  purposes.    June  30. 
„      14,584.  Graetz.     Lamp-burners.     June  30. 

„  14,586.  Thompson.  —  From  Dillemann.  Incan- 
descence alcohol  lamp.     June  30. 

,,      14,612.    Hegner.       Incandescent    electric  lightins. 

June  30.  *        ^ 

„      14,652.  Westinghouse.     Electric  arc-lamps.     July  1. 

„  14,657.  X'ehmer.  Statical  machines  for  lighting  gas. 
July  1. 

„  14,680.  Schwehr  and  Wagner.  Electric  arc-lamps. 
July  1. 

„  14,713.  Bracklov/,  Timm,  and  Biinz.  Smoke-con- 
suming apparatus  for  boilers  and  furnaces.   July  1. 

„  14,733.  Pease  and  The  Cargo  Fleet  Iron  Co.,  Ltd. 
Method  of  cooling,  for  subsequent  purification,  by 
the  extraction  of  dust,  of  the  combustible  hot  gases 
exhausted  from  blast  and  other  furnaces.     July  2. 

„  14,765,  Boulf. — From  Guyot.  Incandescent  vapour 
lamps.     July  2. 

„  14,767.  Gill.  Electric  lamps,  and  switches  therefor. 
July  2. 

„      14,768.  Gill.     Portable  electric  lights.     July  2. 

„      14,771.  Thwaite.      Rough  cleaning  of  blast-furnace 

gases.     July  2. 
„      14,791.  Marks. — From  Warren.     See  wider  VIII. 
,,      14,799.  De    Lavalle.       Process    of    mauufaeturiug 

blocks  from  peat  or  lignite.     July  2. 
„      14,805.  Bachner.     Gas-burners.     July  2. 

„  14,839.  Blanchard.  Igniting  or  pre-heating  devices 
for  hydrocarbo[i  vapour-burners.     July  3. 

„      14,869.  Lake. — From  Cuenod.      Electric  arc-lamps 
July  3. 

„      14,870.  Husbard.     Gas-lamps.     July  3. 

„  14,873.  Gindra.  Regenerator,  especiallv  for  as 
heating-.stoves.     Julv  3. 
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fA.]   14,878.  Hegner.      Construction    of    elfctric    incan- 

<lescent  lamps.     July  3. 
„      14,893.  Fielding.        Gas    producers    and    furnaces. 

July  4. 
„      14,943.  Blackstone,  Carter,  and  Carter.     Oil-engine 

vaporising  and  igniting  apparatus.     Jul}-  4. 
„      14,977.  Harpur  and  Woodman.     Improved   type  of 

electric  rcHector  glow-lamp.     July  5. 
„      1.5,038.  Uritish  Thomson-Houston  Co.,  Ltd.,  Ireland, 

and  .'lamuelson.     Electric  arc-lamps.     July  5. 
„      15,04.'!.  Stratton.     Furnaces.     July  5. 
„      1"',037.  Gibbs.     Liquid-fuel  burners.     July  7. 

„  IJ,106.  Boult. — From  Hooley  and  Ford.  Appa- 
ratus for  automatically  controlling  an  injection 
of  steam  and  air  into  boiler  furnaces  for  smoke- 
consuming  purposes.*     July  7. 

„  15,126.  Bouchaud-Pracciq.  Carburetting  air,  and 
apparatus  for  that  purpose.     July  7. 

„      15,140.  Krcbs.     See    under  XXI. 

„  15,141.  Garde.  Apparatus  for  carburetting  air. 
July  7. 

„  15,154.  Johnson.  —  From  Deutsche  Continental 
Gasges.  and  liueb.    Apparatus  for  the  manufacture 


15,243.  Gronberg.     Furnaces.*     July  8. 
15,255.  Svenson.     See  under  X. 
15,257.  Hendunen.     Treatment  of  peat.     July  8. 
15,261.  BuUier  and  ilaquenne.     See  vnder  Xll. 
15,311.  Andersson»    Arc-lighting  lamps.    .July  9. 
15,340.  Boss.     Acetylene  gas  generators.     July  9. 

15,347.  Lake. — From  Gen.  Klectric  Co.  Arc-lamps. 
July  9. 

15,350.  Thompson. — From  Toerring.  Arc-lamps. 
July  9. 

15,359.  Elworthy  and  Williamson.  Manufacture 
of  gas  for  illuminating,  heating,  and  power  pur- 
poses, and  apparatus  therefor.     July  9. 

l.'>,375.  Goldthorpe.  Method  for  testing  and  indi- 
cating the  temperature  in  ovens.     July  10. 

15,413.  Davy.     Electric  arc-lamps.     July  10. 

15,425.  Byass.     Annealing  furnaces.     July  10. 

15,446.  Lovell.     Lamps  and  the  like.     July  10. 

15,460.    Thornley.       Smoke-consumers    for    boiler 

furnaces  and  the  like.     July  11. 
15,493.  Fischer.     Explo.sive  mixture.     July  11. 

15,498.  Tonkin  .and  Puplett.  Gas-producers,  and 
•apparatus  connected  therewith.     July  11. 

15,520.  Scott-Snell.  Incandescent  gas-lamps  and 
the  like.     July  11. 

15,528.  Montupet.  Furnaces  for  heating  asphalt 
and  other  material.*     July  11. 

15,574.  Kent.     Vapour-  or  gas-burners.     July  12. 

13,302  (1901).  Naef.  Purifying  heating  gases,  and 
recovering  bj- -products  therefrom.  July  9.  Date 
applied  for  under  International  Convention, 
Nov.  30,  1900. 

13,302c  (1901).  Naef.  Heating-blast  for  furnaces. 
July  9.  Date  applied  for  under  International 
Convention,  Nov.  30,  1901.  Previously  included 
in  No.  13,302. 

13,438  ("1901).  Parkman.  Convertible  open  or 
closed  fire-grate,  and  fuel  -  economiser  for  use 
therewith.     July  9. 

13,587  (1901).  Painforth.  Furn.aces  and  flues  of 
steam-boilers  and  the  hke.     July  9. 

13,653  (1901).  .'^mith,  Gidden,  8alamon,  and  Al- 
bright.    See  under  XX. 

15,503  (1901).  Thirion.  Apparatus  for  crushing 
and  removing  or  transporting  cinders,  ashes,  or 
the  like.     July  9. 


[C.S.] 


[C.S.]   15,968     (1901).    Thompson.  —  From     Rostin    am 

Szubert.     Automatic  safety  gas-valves.     JulylG. 
„      16,109(1901).    Down   and    Godfrey.      Mechanica 

calcining  or  roasting  furnaces.     July  9. 
„      16,500  (1901).  Stanley.      Hydrocarbnretted  air  fo 

motor-car  engines  and  for  other  purposes.    July ; 
„       16,551  (1901).  Bennett  and  Moorwood.  Carburettor 

for  use  in  motors  and  other  purposes.     July  9. 
„      16,941  (1901).  Codd.     Electric  arc-lamps.     July  9 
„      18,063    (1901).    Bailey.       Steam-boiler    furnaces 

July  16. 
„      18,066  (1901).  Lowe.     Furnaces.     July  16. 
„      19,734  (1901).  Reichcnbach.     Method  of  and  meat 

for  igniting   the  combustible  charges  in  iuterm 

combustion  motor  engines.     July  9. 

„      20,573  (1901).  Howard  iiud  Polls,     .\cetylenc  Uan. 

lamp.     July  9. 
„      24,491  (1901).  Dobson.     Method  of  and  apparatu 

for  cutting  and  drying  peat.     Julj-  9. 
„      26,315    (1901).  Johnston   and   Dobbs.     Petroleun: 

and  like    burners   for    motive    jjower   and  otht 

purposes.     July  9. 
„      218  (1902).  Hygienic  .Stove  Co.,  Ltd.,  and  Greei 

wood.     Gas  heating-stoves  or  tires.     July  IG. 
„      5524  (1902).  Liet   and    Claudel.      Volatilisation  ( 

combustible  liquids  and  the  admixture  of  steai 

thereto.     July  9. 
„      6621   (1902).  Macquet.      Acetylene   gas  generato 

July  9.      Date   applied   for   under   Internation: 

Convention,  Sept.  13,  1901. 
„      9404  (1902).  Beck  and  Dior.      Vapour-bumeri  f< 

lighting  and  heating.     July  16. 
„      9641   (1902).    Windham.       Acetylene     generator 

July   9.      Date   applied   for   under   Internation: 

Convention,  April  26,  1901. 
„      10,426  (1902).  llobin.    Manufacture  of  incandesce: 

gas  mantles,  aud  apparatus  therefor.     July  9. 
„      11,495  (1902).     Sims.       Machines    for    generatii 

acetylene  from  carbide  of  calcium.     July  9. 
„      11,539    (1902).     KUnger.       Acetylene     generator 

July  16. 
„      11,987  (1902).  Ellis.— From  Soc.  de  Ploeg  H.  Co 

liez,    Lousteau,    et   Cie.      Apparatus   for   feediii 

and   distributing   spirit,   alcohol,   or  other  liqu: 

hydiocarbons  in  or  to  explosion  engines.    July  ! 

in.— DESTBUCTI^^  DISTILLATION,  TAB       tf' 
PRODUCTS,  PETROLEUM. 

[A.]    15,061,  Craven.     Method   of  and  apparatus  for  tl     , 
distillation   of  coal-tar  and   other  like  product,  ^[f, 
July  7.  ^f 


IV COLOURING  MATTERS  and  DYESTUFFS. 

[A.]  14,576.  Imray. — From  Farbwerke,  Hochst.  Man 
facture  of  substantive  secondary  disazo-dyestu 
from  monoacetylparadiamidohyilroquinonedialk' 
ether.     June  30. 

„  14,606.  Johnson. — From  Bad.  Anilin  und  Soda  Fa' 
Manufacture  of  indol  and  derivatives  there 
June  30. 

„  14,935.  Newton. — From  Farbenfabr.  vorm.  F.  Ba> 
and  Co.  Manufacture  and  production  of  theoph 
line.     July  4. 

„   ,15,355.  Kessler.     See  under  XVI. 

„  1.5,599.  Johnson. — From  Bad.  Anilin  und  Soda  Fa 
Manufacture  and  production  of  azo  colouri 
matter,  of  colouring  matter  lakes,  aud  intermedii 
products  relating  thereto.     July  12. 

„  15,600.  Johnson. — From  Biid.  .\nilin  imd  Soda  Fii 
Manufacture  aud  production  of  colouring  xaf 
containing  sulphur.     July  12. 
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S.]  16,417  (1901).  Newton. — From   Farbenfabr.   vorm. 

F.  Jiayer  and  Co.     Manufacture  or  production  o£ 

new  basic  dyestuffs.     July  9. 
„     16,875  (1901).  Imray.— From   Farbwerke,   Hochst. 

Manufacture    of    indoxyl    and    its    homologues. 

July  9. 
17,273  (1901).   Johnson. — From    Bad.   Anilin    nud 

SodaFabr.     Manufacture  and  production  of  new 

substantive  colourin;;  matters  containing  sulphur, 

and  intermediate  products  relating  thereto.  July  9. 


v.— TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 


14,.525.  Calico  Printers'  Assoc,  Ltd.,  and  Warr. 
Means  employed  in  the  mercerisation  of  fabrics, 
and  in  recovering  the  caustic  alkali  or  other  liquor 
used  in  the  process.     June  30. 

14,581.  Ransford. — From  Cassella  and  Co.  Produc- 
tion of  two-coloured  effects  on  tissues  composed  of 
cotton  and  silk  by  dyeing  with  sulphur  colours. 
June  30. 

14,675.  KInuder.  Apparatus  for  mercerising  and 
treating  fibres,  fabrics,  warp,  and  the  like.*  July  1. 

14,909.  Gray.  Machines  for  treating  fibrous  plants. 
July  4. 

15,219.  Eck.  Means  for  producing  a  silk-like  gloss 
on  woven  fabrics.     July  S. 

15,479.  Budd,  Swallow,  and  Sackville.  Treatment  of 
textile  materials  for  rendering  the  same  fireproof. 
July  11. 

15,537.  Cock  and  Cock.     Dyeing  machine.    July  12. 

L  ]  11',, 765  (1901).  Mellor.  Means  to  be  employed  in 
dyeing  yarns  of  woollen,  worsted,  silk,  or  other 
like  fibres.     July  9. 

20,537  (1901).  Lecloux.  Printing  machines  for 
textile  materials.     July  9. 

i;6, 391  (1901).  Boeken.  Machine  for  treating  fibre- 
yielding  plants.     July  9. 

11,474  (1502).  Browning.  Art  of  colour  printing. 
July  9.  Date  applied  for  under  International 
Convention,  Oct.  21,  1901. 

vi,boLOUKING  WOOD,  PAPER,  LEATHEK,  Etc. 

A  14,518.    Pfister.      Apparatus    for    impregnating  or 

dyeing  timber.*     June  30. 
,   14,685.  Pfister.     Staining  of  wood.*     .Tuly  1. 

VU.— ACIDS,  ALKALIS,  SALTS,  Etc. 

r.V  14,516.  Foster.      Manufacture    of  sulphate    of  am- 
monia from  gas  liquor  and  the  like.     June  30. 
14,543.  Hansen  and  Clausen.     See  under  XII. 

,  15,213.  Boulton  and  Spaull.  Treatment  of  waste 
salt  from  the  manufacture  of  artificial  saltpetre. 
j    Julys. 

,,115,261.  Bullier  and  Maquenne.  New  solid  com- 
pound containing  alkaline  hypochlorite  and  the 
various  applications  thereof,  particularly  for  the 
purification  of  acetylene  or  other  gases.*  July  8. 
Date  applied  for,  July  9,  1901,  being  date  of 
application  in  France. 

„  -o,26G.   Vasseuse.     See  under  XV". 

•:  5,462.  Miller.  Applying  carbonic  acid  gas  to 
extinguish  fire.     July  11. 

[C.S|15,8U3  (1901).  Baron    de   Morley.      Apparatus   or 
I  machine  for  the  manufacture  of  aerated  waters  and 
the  like.     July  16. 

.  1,525  (1902).  Feldmann.  Saturator  for  the  manu- 
facture of  ammonium  sulphate.     July  9. 

!,691  (1902).  HaU.  Manufacture  of  carbon  articles. 
Julv  9. 


VIII.— GLASS,  POTTERY,  and  ENAMELS. 

[A.]  14,476.  Watson.  Adhesive  substance,  compound,  or 
composition,  to  be  used  as  a  backing  for  glass  tiles. 
June  30. 

„  14,089.  Thompson. — From  Fontaine  et  Cie.  Flash- 
ing of  glassware  with  coloured  glass.*     July  1. 

„  14,727.  Storr.  Manufacture  of  window  and  other 
glass,  vases,  and  other  objects  of  glass,  porcelain, 
or  other  ceramic  material.     July  1. 

„  14,791.  Marks. — From  Warren.  Lamp  and  like 
chimneys.*     July  2. 

„  14,849.  Franzek  and  Welgl.  Process  for  manufac- 
turing porcelain.     July  3. 

„  14,938.  Cambou.  Glass  water-gauges  for  boilers. 
July  4. 

„.  14,959.  Zapf.  Presses  for  making  hollow  and  shaped 
artificial  stoneware.     July  4. 

,,  15.100.  Weatherley.  Securing  taps  to  earthenware 
bottles,  jars,  and  like  vessels,     July  7. 

„  15,230.  Maclntyre.  Manufacture  of  hollow  glass 
articles.*     July  8. 

„      15,231.  Maclntyre.     Apparatus   for    manufacturing 
hollow  glass  articles.*     July  8. 
[C.S.]  17,656  (1901).     Redfern.  —  From   Soc.    Anon,  de 
rindustrie  Verriere  et  ses  derives.     Manufacture 
of  glass  by  electricity.     July  9. 

„  9405  (1902).  Becker.  Process  for  the  utilisation  of 
glass  gall,  to  obtain  glass  therefrom.     July  9. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
AND  CEMENTS. 

[A.]  14,493.  Cocking.  Method  and  appliance  for  forward- 
drying  of  bricks,  &c.,  in  continuous  down-draught 
kilns.  June  30. 
„  14,510.  Redfern.  Construction  of  potters'  ovens, 
kilns,  terra  cotta,  encaustic  tile,  brick,  and  other 
kilns,  for  the  saving  of  coal,  and  prevention  of 
smoke.  June  30. 
„      14,518.  Pfister.     See  under  VI. 

„  14,590.  Saunders.  Absorbent  mineral  preparation, 
and  process  for  the  manufacture  thereof.*  June  30. 

„  14,735.  Porteous  aud  Bannerman.  Covering  of 
steam  pipes  and  the  like  with  non-conducting 
compositions.     July  2. 

„  15,153.  Lauer.  Regenerator  for  employment  in 
lime  kilns  and  cement  kilns,  for  utilising  the  beat 
of  escaping  gases  to  heat  the  injected  air.     July  7. 

„  15,176.  Knox  and  Helps.  Producers  and  kilns  for 
burning  bricks,  terra-cotta  goods,  .and  the  like. 
July  8. 

„  15,225.  Brookes.  —  From  Wilkinson.  Asphaltio 
pavements,  or  pavement  mixtures  or  compositione. 
July  8. 

„  15,269.  Schwarz.  Archplates,  stones,  or  slabs  for 
building  purposes,  and  apparatus  for  manufac- 
turing the  s.ime.*     July  8. 

,,      15,318.    Waxin.  Cement  or  artificial  stone.*     July  9. 

„  15,332.  Haley  and  Schouten.  Method  of  manufac- 
turing tiles,  and  means  or  apparatus  therefor. 
July  9. 

„  15,437.  Koeniger.  Manufactureof  bricks,  or  artificial 
stone  articles,  or  blocks,  or  the  like,  and  apparatus 
therefor.     July  10. 

[C.S.]  10,958  (1901).  Hurry  and  Seaman.  Process  of 
manufacturing  Portland  cement,  and  apparatus 
therefor.     July  9. 

„  12,724  (1901).  Hindshaw.  Treatment  of  plaster  of 
Paris.     July  IG. 

„  16,508  (1901).  Nobis  aud  Wenzel.  Composition 
for  use  as  concrete.     July  9. 
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[C.S. 


[A.] 


]  10,916  (1901).  Heap.     Roofing  tiles.     July  16. 
1S,077  (1901).  Steinbach    and    Dudcrstadt.      Com- 
position of   a  mixture  ot   asphalt  and  other  sub- 
stances,  and   the    formation   of  blocks   or   slabs. 
July  16. 

18,248  (1901).  Herdman.  Non-conducting  com- 
position for  preventiuf;  the  radiation  or  trans- 
mission of  heat.     July  16. 

18,719  (1901).  Striibing.  Process  for  producing 
he;it  non-conducting  material  for  building  purposes, 
and  steam  and  like  pipe  coverings.     July  9. 

18,744  (1901).  Blitz.  Manufacture  of  artificial 
marble,  or  compositions  having  more  or  less  the 
appearance  of  marble.     July  9. 

7232(1902).  Fiske.  Kilns,  or  means  or  app.iratus, 
for  facilitating  the  drying  of  bricks  and  the  like. 
July  9. 

S4B.3  (1902).  Rerry  and  John  Bennet  Lawes  and 
Co.,  Ltd.  Material  or  substance,  and  process  or 
method,  to  be  employed  in  the  manufacture  of 
heat  non-conducting  compositions.     July  1 6. 

9511(1902).  Randolph.  Insulating  compounds,  and 
the  method  of  manufacturing  same.     July  9. 

11,583  (1902).  Inipson  and  Jewson.  Manufacture 
of  concrete  or  like  bricks  or  blocks,  and  apparatus 
therefor.     July  9. 

X.— METALLUEGT. 

14,66G.  Bartos.  Manufacture  of  pig  and  east  iron, 
half  steel,  steel,  and  similar  products.*     July  1. 

14,693.  Meslans  and  Poulenc.     Manufacture  of  cast 

steel.*     July  1. 
14,707.  Miller.   Process  for  the  treatment  of  sulphide 

ores.     July  1. 
14,739.  Ewan.     Manufacture  of  sodium.     July  2. 

14,751.  Marks.  —  From  Harzugghi.  Process  for 
manufacturing  directly,  during  flow,  perforated 
ingots  intended  for  the  fabrication  of  weldless  tubes. 
July  2. 

14,776.  Carroll.  Method  of  and  apparatus  for 
smelting  ores.     July  2. 

14,936.  Warrington  and  Warrington.  Manufacture 
of  certain  alloys  of  .aluminium.     July  4. 

14,942.  Bouiton,  Bishop,  and  Wirtz.  Manufacture 
of  potassium  and  sodium  cyanides.     July  4. 

14,949.  Neuhaus.  Device  for  applying  small  quan- 
tities of  acid  liquid  to  metallic  surfaces  as  a 
preparation  for  soldering,  and  generally  applicable 
for  moistening  surfaces.*     July  4. 

14,970.  Eenard  and  Becker.  Process  for  the  treat- 
ment of  iron  ore.*     July  4. 

14,982.  Down.     Treatment  of  zinc  ores.     July  5. 

15,035.  de  Alzugaray.  Extraction  of  gold,  silver, 
and  other  metals  from  their  ores.     July  5. 

15,041.  Clark.  —  From  Metallurgische-Gcs.  A.-G. 
Drying  apparatus  for  pyrites  and  blends,  applicable 
to  the  Hcrreshoff  roasting  furnaces  and  similar 
apparatus.     July  5. 

15.044.  Tresidder.  Manufacture  of  steei  armour- 
plates,  or  other  plates  of  steel,  with  a  hardened 
face.     July  5. 

15.045.  Tresidder.     Manufacture  of  steel.     July  5. 

15,066.  Mitchell.     Method  of  reducing  copper  matte 

to  refined  copper.*     July  5. 
15,127.  Eawson    and   Littlefield.     Refining   metals, 

and  apparatus  for  that  purpose.    July  7. 
15,222.    Stone.      Process   for    freeing   copper  from 

arsenic  and  antimony.     July  8. 
15,255.  Svenson.     Soldering  lamps.*      July  8. 
15,272.  Miller.    Process  for  the  elimination  of  sulphur 

from  sulphide  ores.     July  8. 


I 


Separating  metals   from    thf 


[A.]    15,280.  Scamraell. 
ores.     July  9. 

„  15,354.  Esteve  Steel  Co.,  Ltd. — From  Caudido  i 
Est^ve-Llatas.  Manufacture  of  armour  plates,  at 
apparattis  therefor.     July  9. 

„      15,358.    Girardot.      Metallic   body   for  motor 
vehicles.*     July  9. 

„      15,370.     Davies  Bros,   and    Co.,  Ltd.,  and   Da^ 
Method   of,  and  apparatus  for  use  in,  galvani 
sheet  metal,  or  otherwise   coating   it  with  mei 
alloy.     July  10. 

[C.S.]  7157  (1901).     Sulman     and     Kirkpatrick 
Treatment  of  ore  slimes.     July  16. 

„      17,779    (1901).  Eckert.      Manufacture 
iron.     July  16. 

„      18,429  (1901).   Grondal.     Furnace  for 
blocks  or  briquettes.     July  16. 

„      6385  (1902).  Roberts.     Ore  roasters. 

„  6969(1902).  Thompson.— From  Xicolai  and  Jiom 
Solders,  specially  applicable  for  soldering  alui 
nium  and  aluminium  alloys.     .July  16. 


Pio 

of  cliroii 
burning  < 
July  16. 


I 


XI.— ELECTBO-CHEJnSTRT  and  ELECTRO- 

METALLURGY. 


[A.] 


I 


[C.S.] 


[A.] 
[C.S.] 


14,781.  Mills. — From  Atmospheric  Products  i 
Process  and  apparatus  for  subjecting  gases  to  hi{ 
tension  electrical  discharges.*     July  2. 

14,887.  Booth.     Electric  battery.     Jtily  4. 

15,128.  Bloxam. — From  "  Columbus  "  Electricitij 
Ges.  m.  b.  H.  Apparatus  for  t-lectroIytic<| 
coating  sheet  metal  with  zinc.     July  7. 

15,271.  Keller.  Process  for  the  electric  smelting  li 
refining  of  metals  and  other  substances.*    Jub 

15,312.  Genard.  Accumulators  or  secondaiy  1- 
teries.*     July  9.  ,  m^ 

15,435.    Lake. — From   Consolidated    Batteries  '!mfm 
Secondary  or  storage  batteries.*     July  10,         ' ' 

13,984(1901).  Barham.  Electrical  storage  battel  . 
July  16. 

14,466(1901).  Stiens  and  Smith.     Electrical  stoie 

batteries    or    .accumulators   and    electrolytee  ,il 
electric  batteries.     July  16. 

15,876  (1901).  West.  Electrical  storage  battel 
July  16. 

17,656    (1901).    Redfern.  —  From   Soc.   Anon.i 
rindustrie  Verriere  et  ses  derives.     See  under  VI 

18,023  (1901).  Bristol.  Electric  storage  tatted 
July  16. 

12,547  (1902).  von  Liebermann.  Making  eleo 
lytic  baths.     July  9. 

12,870  (1902).  Soc.  Lespagnol  and  Mi'ri(?i. 
Apparatus  for  charging  electric  accumul.il  % 
July  16.  Date  applied  for  under  Internatial 
Convention,  Nov.  14,  1901. 

in 
XII.— FATS,  OILS,  AND  SOAP.  ^t 

14,543.  Hansen  and  Clausen.   Apparatus  for  mi  i|    *<■' 
together  oil   and  graphite   or   similar  labri 
June  30. 

14,903.  Pudenz.     See  under  XVlll.B. 

15,586.  Perrclet.      I'rocesses   for   sapouif^g 
substances.     July  12. 

979  (1902).  Straup.       Lubricants    and  labrici i^^i 

oils.     July  9. 
9985   (1902).  Lewy.     See  under  X.X. 

10,926  (1902).  Bouiton  and  McXeil.     Soap  fnWlHi 
or  moulds.     July  U.  ^i^,.. 


^i 


il<l( 


jk  \m 


ljulySl.1902.] 


PATENT  LIST. 
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ai.— PIGMENTS,  PAINTS ;  RESINS,  VARNISHES  ; 
INDIA-RUBBEB.  Etc. 

A. — Pigments,  Paints. 

A.]  15,107.  ■Rortraiul.  Paint  or  protective  composition.* 
July  7. 

15,193.  Geary.  Ink  for  tissue-eopving  by  dry 
process,  up  to  12  hours  after  writinj;,  without  letter- 
press.    July  S. 

C. — India-rnhher,  ^-c. 

A.]  14,712.  Weinreh  aud  Tich:iuer.  Jlethod  of  producing 
a  weather-proof  inaterial  or  substance.     July  1. 

„  15,009.  Bo-wley.  Material  capable  of  beinji  used 
as  sponge,  and  suitable  for  many  other  purposes, 
and  the  method  of  creating  the  same.     July  5. 

,,  15,468.  Hull.  Composition  or  mi.^tnre  for  dressing 
oil-skin  jackets,  south-westers,  railway  sheets,  and 
other  similar  articles.     July  11. 


iXlV.— T.iNNING,  LEATHER,  GLUE,  and  SIZE. 

k.]   14,476.  Watson.     Sec  under  VUl. 

14,98.3.  Haley.     Machines    for   samming,    pressing, 
or  squeezing  leather  and  the  like.     July  5. 
0S.]  93'W  (1902).  Fianko.     Grain  and  pebble  leathers, 
and  the  manufacture  thereof.     July  9. 

XV.— MANURES. 

v.]  15,266.  Vasseuse.  Process  of  treatment  of  saccharin 
solutions  for  the  production  of  nitrogenous  matters 
and  potassium  products  rich  in  fertilising  elements, 
and  means  for  carrying  out  the  said  process.* 
July  8. 


s.]  10,461    (1902).    Dolle. 
manure.     Julv  9. 


JIanufacture    of  artificial 


XVI.— SUGAR,  STARCH,  GUM,  Etc. 

]   15,031.    Cz.ipikowski.      Means   for   boiling    sugar.* 
July  5. 
15,266.  Vasseuse.     .See  under  XV. 

'  15,355.  Kessler.  Treatment  of  sugar-cane,  sugar- 
beets,  bagasse,  dye-woods,  and  other  materials,  and 
apparatus  therefor.*     July  9. 

[,).]  24,847    (1901).    Scheibler.      Manufacture    of    cube 
I         sugar  or  analogous  forms  of  sugar.     July  16. 

3642  (1902).  Kon'alski.  Process  for  purifying  by 
extraction  of  the  syrups,  drainings,  and  molasses 
obtained  in  the  manufacture  of  sugar.     July  9. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc 

]  14,852.  istang.  Method  for  the  conversion  of 
albumin  in  the  manufacture  of  yeast  and  spirit.* 
July  3. 

15,102.  Adams.  Improved  appliance  for  freezing, 
aerating,  and  acidifying  alcoholic  or  other  bever- 
ages by  compressed  air  without  the  use  of  chemicals. 
July  7. 

15,252.  Thompson. — From  Pfaudler  Vacuum  Fer- 
mentation Co,  Mechanism  tu  regulate  the  admis- 
sion of  air  to  liquids  in  a  fermentation  apparatus 
during  the  process  of  fermentation.*     July  8. 

[(]  14,104  (1901).  Scott.  Treating  or  ageing  spirit. 
July  16. 

15,683  (1901).  Stockton.     Malt  houses.     July  9. 

20,468  (1901).  Kniittel.     Malt  drums.     July  9. 


[C.S.]  4418  (1902).  Onun.  Apparatus  for  the  disposal  of 
liquid  by-protlucts  of  distilleries  an<l  breweries  and 
the  like.     July  9. 

„  11,442(1902).  Colby.  Apparatus  for  racking  beer. 
July  9. 

„  12,114  (19(12).  Jensen. — From  Underwood.  Pneu- 
matic ni;iiting  drums.     July  9. 

XVIII.— FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 

A. — Foods. 

[A.]  14,729.  Prinzen  and  van  der  Hagen.  Manufacture 
of  a  hum.anised  milk  whicb  is  easily  digestible  for 
infants,  similar  to  woman's  milk.     July  2. 

„  14.795.  Nicolaidi.  Apparatus  for  the  treatment  and 
preservation  of  milk  and  the  like.     July  2. 

„  14,814.  Buckler.  Milk  refrigerators  or  apparatus 
for  cooling  milk.     July  o. 

„  14,826.  Evendeu  and  Daw.  Improved  compound 
for  making  beverages.     July  3. 

,,  14,865.  Laessig.  Process  of  manul'ai-ture  of  pre- 
servable  milk.*     July  3. 

„  14.945.  Crowley.  Apparatus  for  use  in  the  sterilisa- 
tion of  milk  or  other  liquids.     July  4. 

„  15,016.  Hoult. — From  Gautreau.  Improved  pre- 
servative treatmentfor  meat,  fish,  and  other  decom- 
posable substances.     Julys. 

„  15,161.  Howse.  New  or  inijiroved  soluble  disc, 
tablet,  or  pellet,  for  producing  effervescing 
beverages.     July  7. 

„  15,351.  Heitzmann.  Improved  iced  food,  and  pro- 
cess for  making  same.     July  9. 

[C.S.]  6303  (1902).  McDonnell.  Edible  compounds  of  the 
nature  of  butter.     .July  9. 

JH. — Sanitation  ;    Water  Purification. 

[A.]  14,644.  Clark,  Bleakly,  and  Carson.  Liquid  purifier.* 
July  1. 

„  14,789.  Bez.  Prevention  of  incrustation  and  corro- 
sion in  .steam-boilers  and  the  like.     July  2. 

„  14,903.  Pudenz.  Devices  for  separating  oil  from 
steam-water.*     July  4. 

„  15,086.  Candy.  .Apparatus  for  the  distribution  of 
sewage  or  polluted  waters  upon  filter-beds.  July  7. 

„  15,336.  liabbage.  Apparatus  for  separating  water 
from  steam.     July  9. 

,,  15,369.  Hocking.  "Fecd-watei' "  .and  analogous 
filters  or  purifying  apparatus,     .luly  10. 

„  15.534.  Southall.  Treatment  of  sewage  and  purify- 
ing other  liquids.     July  12. 

[C.S.]  18,305  (1901).  Harris.  Apparatus  for  the  treat- 
ment or  purification  of  condensed  steam  and  other 
waters  for  boiler  feed  and  other  purposes.     July  9. 

„  12,795  (1902).  Delaunay-Belleville.  Steam  purifiers 
or  apparatus  for  separating  water  from  steam. 
July  16. 

C — Disinfectants. 

[A.]  15,329.  Cummins.  Improved  apparatus  for  steri- 
lising excreta,  medical  appliances,  and  the  like. 
July  9. 

„  15,514.  Dronke.  Sterilisation  of  catgut  or  other 
threads  or  filaments  for  surgical  use.*     July  11. 

[C.S.]  13,392  (1901).  Groppler.  Method  for  producing  a 
solid  composition  containing  formaldehyde.  July  9. 

„  16,736  (1901).  Sieber.  Process  and  app.aratus  for 
the  gasification  of  disinfecting  media.     July  9. 

„  17,953(1901).  Lutz.  Manufacture  of  a  preservative 
material  for  gut  strings.     July  9. 
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XIX.— PAPER,  PASTEBOARD,  Etc. 

[A.]    14,539.    Kluver.       Treatment   of    peat   and    other 
cellulose  material.*     June  30. 
„      15,267.  Bevan.     Collodion.     July  S. 

XX.— FINE  CHEMICALS,  ALKALOIDS, 

ESSENCES,  AND  EXTRACTS. 

[A.]  14,699.  Ellis. — From  Soc.  Chimique  des  Usines  du 
Rhone,  anciennemcnt  Gilliard,  P.  Monnet.  et 
Cartier.  Manufacture  of  acetyl-salieylie  acid  and 
esters  thereof.     July  1. 

„  14,921.  Dreher.  Proces.s  for  the  manufacture  of 
faintly  acid  and  ueutral  solutions  and  salts  respec- 
tively of  titanic  acid  and  lactic  acid.*     July  4. 

„  34,935.  Newton. — From  Farbenfabr.  vorm.  F.  Bayer 
and  C'o.     See  under  IV. 

„      14,942.  Boulton,  Bishop,  .and  Wirtz.     See  under  X. 

„  15,517.  Ellis. — From  Chem.  Fabr.  von  Heyden  Akt.- 
Ges.  Jlanufacture  of  salts  of  acetyl-salicylic 
acid.*     July  11. 

[C.S.]  13,653  (1901).     Smith,   Gidden,    Salamon,    and  Al 

bright.   Treatment  of  coal-gas  for  the  manufacture 

of  sulphocyanides.     July  9. 
„      8640  (1902).  Lorimpr   and   Co.,    Ltd.,  and   Joyce. 

Salt  of  quinine.     Julj'  9. 
„      9985  (1902).  Lewy.     Method  of  preparing  oils  and 

and  other  liquids  for  medicinal  use.     July  9. 


[C.S.]  10,934  (1902).  Xi.ssel.  Process  for  manufacture  ( 
a  compound  of  guaiacol,  cinuamic  acid,  and  tannii 
July  16. 

XXI.— PHOTOGRAPHY. 

[A.]   14,714.  Fiedler.     Improved  method  for  developinl 
fixing,  and  washing  photographic  films  and  othj 
flexible  picture-carriers.     July  1. 
„      15,140.  Krebs.      Compounds  for  the  production  {1 

smokeless  flash-light.     July  7. 

„      15,328.  Lumiere  North   American  Co.,  Ltd.,  Grail 

and  Stcdman.  Trichromatic  photography.  July  l|l 

[C.S.]  10,813  (1902).  Szcepanik.  Production  of  phot] 
graphs  in  natural  colours.     July  16.  ' 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 


[A.] 


14,585.  AVetter.— From     Westf.ilisch  -  Anhaltiac|| 
SprengstofE  -  Akt.  -  Ges.      Safety    explosives 
blasting  compositions.     June  30. 

„      15,259.  Scott.     Explosive  charges  for  guns.*  Jul* 

„      15,401.  Lichtenberg.     See  under  1. 

„      15,493.  Fischer.     See  under  II. 

[C.S.]  18,161   (1901).  Jones.     Explosive,  and  process! 
the  manufacture  thereof.     July  16. 
„      12,760  (1902).  Broderiok.     Base  fuses  for  explosi 
projectiles.      July    16.      Date   applied   for  und 
International  Convention,  Juue  19,  1901. 


»♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦»♦»»♦♦•♦• 
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SPIRIT  (AI/COHOL),  DUTY-FREE. 

The  principle  of  concessions  in  regard  to  the  use  of  spirit 
(alcohol)  having  been  accepted  by  the  Government,  the 
Council  would  be  obliged  if  those  members  who  are  in- 
terested in  industries,  in  which  partially  or  wholly  duty-free 
spirit  would  be  of  advantage,  would  inform  the  Secretary 
in  what  way  the  power  to  use  spirit  duty-free  for  manu- 
facturing purposes  would  affect  their  induslries,  giving,  as 
far  as  possible,  actual  instances  and  figures  : — 

1.  As  facilitating  present  processes  (crystallising,  &c.). 

2.  As  rendering  possible  the  manufacture,  m  Great 
Britain,  of  products  which  the  duty  has  hitherto  prevented. 

3.  As  affecting  the  position  of  British  manufactures  in 
regard  to  foreign  competition. 

4.  As  to  the  branches  of  industry  which  the  duty  on 
alcohol  has  crippled  or  destroyed. 

The  Council  has  appointed  a  Committee,  consisting  of 
the  President,  Hon.  Treasurer,  Dr.  Squire,  Mr.  David 
Howard,  Mr.  A.  G.  Green,  Mr.  Walter  F.  Reid,  and 
Mr.  Thos.  Tyrer,  to  consider  and  report  on  this  question. 


TECHNOLEXICON. 

The  Verein  Deutscher  Ingenieure  has  nndertaken  to 
produce  a  reli;ible  technical  dictionary  in  three  languages 
— English,  French,  and  German — and  has  asked  this  Society 
to  furnish  the  names  of  such  scientific  and  industrial  men 
as  are  willing  to  supply  the  technical  expressions  of  their 
own  special  branches  of  industry.  The  assistance  to  be 
rendered  must  be  gratuitous,  as  otherwise  the  expense 
would  be  prohibitive ;  but  no  money  is  asked  for  by  the 
German  Society,  though  it  has  already  spent  considerable 
sums  upon  the  work,  and  has  provided  an  editor.  Dr.  Hubert 
Jansen,  of  Berlin,  with  a  staff,  to  collate  the  materials 
supplied. 

The  Council  of  this  Society  agreed  to  co-operate  in 
the  work,  and  appointed  a  special  committee,  consist- 
ing of  the  President,  Hon.  Treasurer,  Drs.  Lewkowitsch, 
Kohn,  Messel,  Redwood,  and  Squire,  and  Messrs.  Beilby, 
Hehner,  Newlands,  Reid,  and  Watson  Smith  to  decide 
upon  the  form  of  co-operation.  It  has  been  determined  to 
select  one  or  more  representatives  for  each  class  of  the 
Journal  and  Patent  Literature;  and  the  committee  now 
asks  for  volunteers  to  undertake  a  class  or  division  of  a 
class.  To  those  who  intimate  their  wish  to  help,  full 
particulars  of  the  plan  of  the  work,  with  instructions  how 
to  proceed,  will  be  sent.  Offers  of  co-operation  should  be 
addressed  to  the  General  Secretary. 


Cftangts  of  atitirtsfss. 

When  notifying  new  addresses,  members  are  requested  to 
write  them  distinctly,  and  state  whether  they  are  temporary 
or  permanent.  Multiplication  of  addresses  is  also  to  be 
avoided  as  tending  to  create  confusion.  When  sending 
subscriptions,  the  use  of  the  form  attached  to  the  application 
helps  in  the  verification  of  addresses,  on  which  the  safe 
delivery  of  the  Journal  depends. 


Alexander,   1).   Basil  W.,  l/o  San  Francisco  ;  c/o  Barber 

Asphalt  Paving   Co.,   53,   Railroad   Building,  Denver, 

Colo.,  U.S.A. 
Bennie,    P.    McN.,   l/o    Niagara;  International    Acheson 

Graphite  Co.,  48,  Rue  de  Malte,  Pari;-. 
Carlsson,  Hugo  ;  Journals  to  c/o   Dominion  Iron  and  Steel 

Co.,  Sydney,  C.B.  (Cape  Breton),  Canada. 
De  Cew,  J.   A.,  l/o   Toronto;   c/o   Canada   Paper  Mills, 

Windsor  Mills,  Quebec,  Canada,  Chemist. 
Durant,  H.  T.,  l/o  Utah  ;  Rhodesia  Goldfields.  Utd.,   Bulu- 

wayo,  Matabeleland. 


Ede,  Henry  E.,  l/o  Arklow  ;  256,  Eccleshall  Road,  Shetll 
Gormly,  S.  J.,  l/o  Butte ;  P.O.  Box  32,  Anaconda,  Jl,i 

U.S.A. 
Heriot,  T.  H.  P.,  l/o  Trinidad  ;  23,  Wolseley  Road,  Crch 

End,  N. 
Hurry,  E.  H.,  l/o  Bethlehem  ;  16,  Connaught  Street,  IJc 

Park,  London,  V\'.  _ 

Jacoby,  Areli  H.,  l/o  Boston  ;  retain  Journals.  il 

Laift,  Fred.,  l/o  California;  Chemical  Department,  Urrfl 

sity  of  Utah,  Salt  Lake  City,  Utah,  V.S  \. 
Millar,  J.  H.,  l/o   Box  38  ;  Stowel  I<odge,  Rondebosoh,  ,i 

Town,  S.  Africa. 
Neilson,  Alex.  McG.,  l/o  Greenock ;  c/o  Arthur  Maj 

Co.,  Durban,  Natal. 
Pope,  Prof.  W.  J.,  F.R.S.,  l/o  Cawdor  Road;  7,  Aj 

Road,  Fallowfield,  ilanchester. 
Rogers,  Jno.,  1  o  Ardrossan  ;  Ardeer  Factory,  Steve^ 

Ayrshire,  N.B. 
Rogcrson,   J.    W.,    I/o   Leadeiihall   Street;    The   Lai 

Green  Street,Green,  Orpington,  Kent. 
Shepard,  Dr.  Charles  U.,  l/o  Summerville  ;  P.O.  Boii 

Charleston,  S.C,  U.S.A. 
Sholes,   C.    E.,  l/o  Syracuse ;    c'o   General  Chemica) 

25,  Broad  Street,  New  York  City,  U.S.A. 
Sims,  W.  p;dgar,  l/o  Cheetham  ;  Portinscale  Lodge,  B 

Crumpsall,  Manchester. 
Thomson,  J.,  l/o  Alexandria ;  c/o  Manufacture  d'In( 

sions  de  Malaunay,  Seine  Inftrieure,  France. 
Wedlake,  H.   D.,  l/o  Hayle  ;  6,  Clarence   Place,  Pen; 

Cornwall. 
Wilson,  Gordon,  l/o  Mexico  j  Benallan,  Kirkintillocb,i 


liobbins,   John, 
Aug.  8. 


Mtntl)* 

57,    Warrington    Crescent,   LoDdoiiK^y 


^t\»  ^ork  ^rrtioiu 


THEORY  OF  THE  INCANDESCENT  MANT1| 

BY    A.    H.    WHITE    AND    A.    F.    TKAVER. 

Contribution  from  the  Chemical  Laboratory  of  ti 
University  of  Michiyan. 

In  previous  studies  published  from  this  laboratory, dH 
with  the  phenomena  connected  with  the  inciiodesce  i 
mantle,  tlie  influence  of  the  lieating  value  of  the  gait 
the  amount  of  light  emitted  and  the  conditions  for  tl 
efficiency  with  a  given  mantle  have  been  investigate* 
some  thoroughness,  and  the  question  of  the  tempent) 
the  mantle  has  received  a  preliminary  treatment.* 

It  is  the  purpose  of  the  present  paper  to  present  til 
data  on  the  temperature  of  the  flame  and  the  mant  I 
relation  existing  between  the  temperature  and  illumiii 
and  to  discuss  the  question  as  to  whether  the  illani  J 
is  a  pure  "  temperature  "  effect,  or  whether  other  sji^ 
come  into  play. 

The  temperatures  reported    in   the   former  pape4 
obtained  by  Le  Chatelier  thermo-couples   of  compail 
fine  diameter  (0- 19  mm.  and  U-25  mm.).     It  wasrecdi 
and    stated  that    the    temperaiures    thus    recorded* 
necessarily  low,  owing  to  radiation  from  the  \rires,  1 
correction  necessarj-  to  obtain   the   real   temperatu 
unknown  at  that  time.     We  have  since  been  able  tie 
mine  this  correction.     To  obtain  it  we   used  a  series 
thermo-couples    made    from  the   same   stock  of    «i| 
diameters  varying  from  11-U5  mm.  to   0  ;?3   mm. 
couples  were  standardised   with  great  care,  the 

•  "  Relation  of  Heating  to  LishtiirsPower  of  fiases,  with)^ 
Eeferencc  to  the  Incandescmt  .Maiitlo."  A.  H.  White  IJ 
Russell.  .\mer.  Gas  Licht  .1.,  IBM.  74.  V»-  J-  Has  Lighlii  IT 
77  S7S.  "Tlieorv  i)f  lluancandescent  Mantle."  (First  Pspl^ 
H.'White,  A.  F.Traver,  and  U.  Russell.  Amer.  (Jas  Light  H 
76, 1*3.  J.GasLiiilitint;,  l'J02,  79,  »'J3.  (See  alsD  this  Joun  r 
1020.) 
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,1  lard  being  a  thermo-couple  calibrated  by  the 
K,  hsanstalt.  Klectromotive  forces  were  determined  by  a 
(li  t  readiug  retlcctinfr  giilvauometer  permanently  installed 
in'  separate  room.  This  galvanometer  has  been  in  use 
fo  his  purpose  for  several  years,  ami  lias  proved  itself  an 
es  'mely  reliable  instrument.  It  was  calibrated  Just  before 
lb  "ories  of  measurements,  and  again  at  the  close,  and  had 
DC  hanged. 

.■standardisation  was  carried  out  as  follows: — From 

111  Mies  of  II '45  mm.  diameter  was  made  one  thermo-couple 

will  was  arbitrarily  chosen  as   the  laboratory   standard. 

Tl  couple  and  the  Keichsanstalt   standard   were  insulated 

in  uble  bored  porcelain  tubes  which  were  bound  together. 

Tl  couples  projected  itbout  a.')  mm.  out  of  their  insulating 

■ind  were  within  2  mm.  of  one  another.     An  asbestos 

-  placed  over  both  and  pressed  closed  to  the  porcelain 

that  the  couples  were  protected  from   air  currents. 

iples  thus  protecti'd  were  placed  in  a  larger  porcelain 

lieh  was  incased  first  in  an  'asbestos  jacket  and  then 

into   an  iron    tube  which    could    be  heated  in  a 

furnace.     The  thermo-couples   extended  as  far  as 

;Jle  of  this  furnace,  and  after  they  were  in  place,  the 

the  larger  tube   were  closed   by  asbestos  cement. 

rmo-couples  were  thus  in  an  air  space  in  a  closed 

^  lube   which,  in  turn,  rested  in  a  closed  porcelain 

hich  could  be  externally  heated.      The  secimdiiry 

ai    ius  of  the   thermo-couples,   those    with    the   copjier 

>  ,'   wires,   were   kept  in   a  bath   of  ice   water.     The 

-isiin  of  these  couples  was  carried  out  both  by  direct 

Kition   of    electromotive     forces    by    means    of    a 

Mtieter  and  bv  comparisou  on  our  galvanometer,  one 

r  checking  one  couple  by  one  method  at  the  same 

it   another   observer  checked    the    second   couple. 

bservers  checked  the  couples   alternately.     In  this 

!irect  comparison  was  made  between  the  couples  up 

C.     To  obtain  a  comparison  at  a   higher  tempera- 

ortion  of  the  wire  was  cut  from  the   Reichsanstalt 

iiid  drawn  down  to  0'33  mm.  diameter,  which  was 

I-  we  could  draw  the  rhodium  alloy  without  breaking 

liorn  and  Day  (Ann.  der  Phys.,  I'JOO,  307,  J-tl).  in 

Tt  from  the  Keichsaniitalt,  state  that  the  wire   used 

pyrometer  couples   is  so  uniform   that  the  electro- 

fnrce  is  the  same  for  any  jimctions.     We  therefore 

'■  in  assuming  that  this  finer  couple  possesses  the 

.ectromotive   force    as    the     Reichsanstalt   certitied 

This   finer    Reichsanstalt    couple    was     directly 

d  with  a  0'33  mm.  couple  of  our  own  wires  in  a 

Mirning   Bunsen   flame   from    a   Welsbach  burner. 

isimum    temperature    of  such     a    flame    may   be 

licd  with  much  accuracy.     This  gave  us  a  direct 

son   at  1,457^  C.     It  was  assumed  that   for  points 

;iis,  our  couple  followed  the  same  law  of  increase  as 

I   1,000'   and    1,450'.      This   couple   of  0-33    mm. 

r  is  one  of  those  used  in  our  measurements.  Though 

from  which  all  our  couples  are  made  is  drawn  from 

lie   lot,   and  the    couples    of  larger  diameters    are 

ly  identical,  we  find  this  does  not  hold  true  of  the 

iples.     This   may  be  due  in  part  to  the  oxidation  of 

lium   in   the   oxy-hydrogen   blowpipe   flame  when 

he  couple.     Holborn  and  Day  have  also  noted  tiiat 

'■h  more  difficult  to  get  homogeneous  fine  wires  than 

lires.     On  account  of  this  uncertainty,  each  couple 

IS  calibrated  separately  to   1,100'  C.     In  ordinary 

the  electrical  resistance  of  the  couples  even  when 

■i  considered  as  negligible.      This  may  not   safely 

with  couples   of  small  diameters.     (_)ur  couple  of 

111.  diameter  has  a  resistance  cold  of  about  80  ohms. 

"  placed   in   the   flame,   as  in    our   experiments,   its   ; 

ce   nearly   doubles.     To   preveut    error   from    this 

resistance  box  was  inserted  and  the  resistance  of 

ie external  circuit  was  kept  constant  at  175  ohms. 

IS   done   in  the  standardisation  as   well  as  in  the 

ture  measurements,   the  resistance  being   adjusted 

.iking  each  reading  by  balancing    against  a  H.-j-ohm 

1  resistance  by  means  of  a  Wheatstone  bridge. 

•  proceeding  to  discuss   measurements    of   mantle 
line,  it  is  necessary  to  show  that  these  thermo-couples   | 
lave  used  them,   when  placed   against  the  mantle,   ' 
to  determine  with  considerable  certaiutv  the  mantle 


temperature.  The  couple  and  its  wires  are  placed  vertically 
in  direct  contact  with  the  mantle,  but  a  large  part  of  the 
surface  of  the  wires  is  necessarily  in  contact  with  the  gas, 
and  not  with  the  mantle.  The  interchange  of  heat  between 
two  solids  is,  under  normal  conditions,  relatively  rapid  com- 
pared with  the  interchange  between  a  solid  and  a  gas,  and  the 
couple  would  tend  to  attain  more  completely  the  temperature 
of  the  mantle  than  of  the  gas.  In  order  that  the  couple 
should  be  of  a  markedly  different  temperature  from  the  gas, 
there  must  be  some  source  of  heat  loss  or  increase  which 
affects  the  wires  in  a  different  degree  from  the  mantle.  Our 
discussion  is  limited  to  a  small  .area  of  the  mantle  iu  its 
hottest  zone,  and  the  thermo-couple  and  the  portions  of  the 
wires  in  direct  proximity  to  it.  The  thermo-couple  may  lose 
heat  by  conduction,  convection,  iind  radiation.  To  minimise 
loss  of  heat  from  the  couple  by  conduction,  we  placed  not 
only  the  couple  in  contact  with  the  mantle,  but  also  its  wires, 
so  that  they  were  heated  to  redness  for  a  distance  of  about 
two  inches  from  the  couple.  In  order  that  a  loss  of  heat  may 
be  experienced  by  the  couple  through  conduction,  it  is  neces- 
sary that  the  influence  of  the  cold  conducting  wires  should 
extend  through  the  two  inches  of  hot  wire'at  practically  the 
same  temperature  as  the  couple.  We  believe  that  this  almost 
eliminates  the  error  even  for  our  larger  wires.  In  any  case, 
the  heat  conducted  away  will  vary  with  the  cross-section  of 
the  wires,  will  decrease  rapidly  with  wires  of  diminishing 
diameter,  and  will  become  zero  with  a  wire  of  infinitely 
small  diarpeter. 

The  loss  of  heat  due  to  convection  has  also  been  very 
largely  eliminated  by  the  method  of  experiment  employed. 
In  these  experiments,  where  a  chimney  could  not  be  used 
because  of  the  difliculty  of  properly  jilacing  the  couples,  the 
air  currents  move  so  sluggishly  that  the  zone  of  secondary 
combustion  instead  of  being  at  the  surface  of  the  mantle  is 
removed  to  a  zone  at  a  distance  of  about  two  millimetres, 
where  a  much  hotter  temperature  is  noted  than  on  the 
mantle.  <  "old  air  currents,  therefore,  in  order  to  cool  the 
couple  would  have  to  break  through  this  continuous  zone  of 
flame,  and,  as  is  actually  the  case,  would  become  somewhat 
hotter  than  the  couple.  They  would  thus  tend  to  warm 
instead  of  cool  it. 

There  remains  to  be  considered  loss  of  heat  by  radiation. 
Radiation  from  the  wires  will  vary  with  the  surface,  and  for 
a  given  temperature  the  loss  of  heat  from  a  small  wire  will 
be  less  than  from  a  large  one.  The  wire  receives  most  of 
its  heat  by  direct  contact  with  the  mantle.  This  surface  is 
a  narrow  strip,  theoretically  a  line,  independent  of  the  size 
of  the  wire.  The  amount  of  heat  received  by  the  wire  is 
therefore  practically  a  constant,  whatever  the  size  of  the 
wire.  The  loss  by  radiation  decreases  directly  as  the 
surface,  that  is,  as  the  diameter  of  the  wire,  and  is  a  linear 
function.  Hence,  by  using  wires  of  progressively  smaller 
diameter,  we  should  get  increasing  temperatures,  and  in  the 
limit  for  a  couple  of  infinitely  small  diameter  should  elimi- 
nate entirely  any  loss  by  radiation  and  attain  the  correct 
temperature.  This  theoretical  view  of  the  case  has  been 
confirmed  by  experiment. 

Evidence  was  given  in  the  previous  paper  showing  that 
when  a  fine  theriuo-couple  was  placed  against  a  mantle  the 
thermo-couple  would  record  the  temperature  of  the  mantle 
and  not  of  the  flame.  Some  of  the  evidence  m.ay  be  repeated. 
A  fragment  of  a  mantle,  about  i  iu.  wide  and  1  in.  long,  was 
suspended  by  a  tine  platinum  wire  in  the  flame  of  the 
burner,  so  that  it  was  surrounded  <m  all  sides  by  the  flame. 
A  thermo-couple,  0'1'J  mm.  in  di.ameter,  placed  vertically  in 
the  flame  about  a  millimetre  from  the  surface  of  this  frag- 
ment, showed  a  temperature  of  1,453"  C.  When  moved 
over  slightly  so  that  the  eouple  and  wires  were  flat  against 
the  fragment,  the  temperature  dropped  to  1,353°.  The  free 
flame,  a  similar  distance  on  the  other  side  of  the  fragment, 
showed  1,430°,  while  the  couple,  moved  over  slightly  until 
it  was  flat  against  the  mantle  again,  showed  I,353\  The 
couple  then  shows  a  difference  of  90  when  placed  .igainst 
the  mantle  or  in  the  free  flame.  This  difference  can  be  due 
only  to  the  mantle  being  colder ;  a  difference  which  the 
couple  indicates  perhaps  incompletely  but  decisively.  In 
order  to  more  closely  follow  the  conditions  prevailing  in 
actual  use,  a  slit  about  J;  in.  wide  was  cut  vertically  out  of  a 
mantle  from  near  the  top  down  almost  to  the  level  of  the 
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cap.  This  allowed  the  couple  to  be  introdnced  to  get  the 
temperature  of  the  inside  of  the  mantle.  The  wires  were 
bent  at  right  angles  so  that  about  an  inch  of  the  wires  above 
the  couple  was  in  contact  with  the  mantle,  both  in  measure- 
ments inside  and  outside.  According  to  one  experiment, 
the  temperature  of  the  free  flame  on  the  inside  1  mm. 
from  the  mantle  was  1,523°;  with  couple  touching  mantle 
on  inside,  1,373";  with  couple  touching  mantle  at  same 
point  on  outside,  1,370';  with  couple  moved  \  mm.  off 
mantle  on  outside,  1,360^:  1  mm.  off,  1,342  ,"&c.  This 
decrease  in  temperature  of  the  flame  on  the  outside  is  due 
to  the  large  opening  in  the  mantle  through  which  passed  a 
considerable  part  of  the  gas  which  would  normally  have  gone 
through  the  meshes  of  the  mantle.  Experiments  like  the 
above,  repeated  at  different  times  and  with  difl'erent  mantles, 
have  .shown  that  the  thermo-couple,  when  placed  in  contact 
with  a  mantle,  will,  in  every  case,  indicate  clearly  a  large 
diilereuce  between  the  temperature  of  the  flame  and  of  the 
mantle. 

In  making  the  measurements  in  the  series  of  tests  here 
recorded,  the  same  burner  was  used,  the  mantles  being 
transferred  to  it  successively.  Each  mantle  had  been 
burned  at  least  twenty-four  hours  before  testing,  but  had 
not  been  in  use  for  a  much  longer  time.  The  gas  con- 
sumption, pressure,  and  all  other  conditions  pertaining  to 
the  burner  were  kept  .as  constant  as  possible  throughout 
the  series.  The  gas  used  was  from  the  city  mains,  an  un- 
carburetted  coal-gas  whose  composition  and  heating  value 
are  unusually  constant.  In  making  the  temperature  measure- 
ments the  couples  were  placed  vertically,  the  couple  touch- 
ing the  mantle  at  its  hottest  portion  and  the  wires  closely 
fitting  the  mantle,  so  that  they  were  heated  to  redness  for 
a  distance  of  about  two  inches.  Measurements  of  mantle 
temperatures  made  in  this  way  may  be  duplicated  with 
great  accuracy.  Eacli  temperature  reported  is  the  mean  of 
at  least  three  observations,  the  couple  being  withdrawn 
from  the  flame  each  time  and  then  reset  at  the  same  point 
on  the  mantle.  Kesults  thus  obtained  will  duplicate  within 
iive  degrees  of  one  another.  In  order  to  fit  the  couples  on 
the  mantle  it  was  necessary  to  dispense  with  a  chimney. 
The  absence  of  the  draught  caused  by  the  chimney  renders 
the  combustion  at  the  surface  of  the  mantle  much  more 
sluggish,  so  that  the  hottest  zone  of  the  flame  is  at  a  dis- 
tance of  from  one  to  two  millimetres  from  the  surface.  In 
a  mantle  burning  under  its  most  favourable  conditions  this 
zone  of  combustion  is  right  at  the  surface  of  the  mantle. 
This  necessary  deviation  from  ordinary  practice  is  in  some 
respects  to  be  regretted,  but  the  presence  of  a  hotter  zone 
outside  the  mantle  prevents  any  possibility  of  the  couple 
being  cooled  by  air  currents. 

In  making  these  measurements,  as  in  the  standardisation, 
the  junction  between  the  wires  of  the  couple  and  the  copper 
leading  was  kept  at  zero  Centigrade,  each  junction  being 
placed  in  its  own  small  dry  test  tube  immersed  in  ice- 
water.  This  precaution  of  placing  in  separate  dry  tubes 
found  to  be  necessary  in  the  case  of  the  0  05  mm.  couple, 
where  a  slight  electromotive  force  was  noticeable  when  both 
junctions  were  imiuersed  in  the  same  bath  of  ice  water. 
This  action  was  less  noticeable  with  the  0'  10  mm.  couple, 
and  could  not  be  detected  with  couples  of  larger  diameter. 

The  following  tables  and  plates  show  the  results  of 
measurements  of  two  different  mantles  and  the  correspond- 
ing flame  temperatures.  The  two  mantles  were  kindly 
furnished  us  for  these  tests  by  the  Welsbach  Company, 
No.  1  being  pure  thorium  oxide,  and  No. :;,  99-5  per  cent,  of 
thorium  oxide  and  0"5  percent,  of  cerium  oxide.  With  this 
exception,  the  two  mantles  are  sujiposed  to  be  identical,  and 
no  differences  can  be  detected  by  photomicrographs.  The 
gas  pressure  was  held  constant  at  seventeeu-tenths  inches 
throughout  the  tests,  and  the  consumption  as  close  to 
3  cubic  feet  per  hour  as  possible,  this  figure  being  chosen 
after  experiment  had  showed  it  to  give  the  highest  illumina- 
tion. The  couples  were  placed  against  the  mantle  in  the 
hot  zone  about  18  mm.  above  the  bottom  of  mantle, 
and  by  repeated  trials  the  wires  were  bent  so  that  they 
fitted  the  mantle  closely  while  the  couple  was  exactly  on 
the  mantle.  After  the  measurement  of  the  mantle  tem- 
perature the  couple  was  withdrawn  until  by  experiment  the 
highest  temperature  of  the  flame  burning  outside  the  mantle 


at  that  level  was  found.  These  measurements  were  repeat 
at  least  three  times.  The  next  couple  was  then  insert 
and  the  procedure  repeated.  After  all  the  couples  had  be 
used,  the  first  one  tried  was  introduced  again  to  ma 
certain  that  conditions  had  not  changed  duriu"  the  test. 

With  each  of  these  mantles  also  a  test  was  madewi 
forced  draught,  the  air  supply  being  adjusted  till  i. 
thermo-couple  showed  that  the  mantle  was  hotter  than  a 
point  off  it.  This  is  the  condition  obtained  in  actual  pr. 
tice  when  a  proper  chimney  is  used,  and  the  candle  poi- 
obtained  by  this  method  is  closely  that  obtained  from  th  • 
same  mantles  when  a  chimney  is  used.  With  mautle  No 
immediately  after  completing  the  tests,  the  mantle  \'< 
removed  from  the  burner,  and  the  maxinuim  temperat 
of  the  flame  taken  at  exactly  the  same  height  above  ■ 
burner  as  with  the  mantle. 

Candle-power  determinations  were  made  with  each  I 
both  of  the  light  of  the  whole  mantle  and  the  light  fron  i 
small  area  of  practically  constant  temjierature  in  ihe  hot  i 
zone,  in  the  centre  of  which  was  placed  the  tlierinocoii 
This  is  recorded  in  the  tables  as  candle-power  "  slit." 
light  from  the  rest   of  the  mantle  was  cut  off  from    • 
photometer  by  a  screen  with  arectangular  slit,  0'342  sq.i. 
in  area.     Details  of  arrangement  are  given  in  our  for  r 
paper.     The  numerical  data  are  given  complete  in  Tabl  . 
Plate   I.  shows   graphically   the     temperature   curves   t 
mantle   No.  1,   and    Plate   II.    does   the   same  for  ma  o 


PLATE     I 


Temperatures    as    determined   liy    tlicrmo.couples  of  v-'ii  ■ 
diameters.    Mantle  ot  pure  thoria. 

No.  2.  In  these  plates  the  abscissa;  represent  temper  if' 
in  degrees  Centigrade,  and  the  ordinates  the  diamel'' 
the  wires  used  expressed  in  hundredths  of  millimetres 

It  will  be  noted  that  there  is  an  increase  in  tempclu 
recorded  by  each  successively  finer  thermo-couple,  anlli 
the  points  lie  with  fair  regiilaritj-  ou  a  straight  line,  fli 
iS'in  agreement  with  the  theory  previously  stated. 'I' 
authors  believe  that  the  points  obtaiued  by  cont'jii 
these  lines  to  zero  diameter  give  the  temperature  In 
would  be  attained  by  a  couple  not  affected  by  loss  (hi 
due  to  conduction,  convection,  or  radiation,  and  tl  il 
temperature  thus  indicated  may  be  accepted  as  the  rrt 
temperature.  By  reference  to  Plates  I.  and  II.  it  H ; 
seen  that  the  lines  representing  the  flame  temperature  t»i'> 
the  mantle  (lines  B  and  E)  have  a  different  slope  fn  tl 
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olTS.  This  is  due  to  the  method  of  experiment.  As  these 
ti'peratures  were  takea  alternately  with  measurements 
0  he  mantle,  the  wires  were  left  bent  as  they  fitted  the 
u  tie.  In  this  position  when  they  were  moved  into  the 
0  r  flame  envelope  the  wires  were  not  heated  for  so  great 
a  itance  above  the  couple,  and  there  was  evidently  some 
1(  of  heat  from  the  couple  by  conduction  or  convection,  a 


JM'e     /joo 


'■iperatures    as   determined   by    thermo-couples   of    varying 
db  ters.    Mantle  99'5  per  cent,  of  thoria  and  0'5  per  cent.  o( 


lo^srhich  i^  greater  for  couples  of  larger  diameter,  and 
it1,i  makes  itself  evident  by  change  in  the  slope  of  the 
Hd  In  the  temperatures  of  the  free  flame  in  Plate  II. 
(li  i  G  and  H)  the  wires  were  bent  so  that  they  fitted  the 
Ha! ,  and  the  lines  have  much  the  same  slope  as  those 
rf;jsenting  mantle  temperatures. 

i;rmo-couples  of  varying  diameters  have  also  been 
Mi't.)  measure  flame  temperature  bv  E.  L.  Nichols  (Phjs. 
K<'  1900, 10,  24f,),  with  the  difference  that  he  placed  his 
th,  10  couples  I'.orizontjilly  with  only  the  tip  in  the  flame, 
so  lat  the  loss  of  heat  by  conduction  along  the  wires 
pr.nted  his  theriQO-couples  from  attaining  the  flame 
tei.jrature  as  closely  as  did  ours.  Nevertheless,  the  results 
!!iv  by  Nichols  of  1,7  "5°  C.  for  the  non-luminous  envelope 
otjuminous  gas  flame  agree  almost  perfectly  with  the 
l.V  we  obtained  with  a  Hunsen  flame.  The  temperature 
of /mantle  has  been  determined  by  Le  Chatelier  (Comptes 
Kf  ,  1898, 126,  18C3),  who  compared  spectrophotometri- 
cal  the  light  from  a  portion  of  a  mantle  with  that  from  a 
fla  led  disc  of  a  thermo-couple  Ij  mm.  in  diameter 
CO  ed  with  the  same  mixture  of  oxides.  The  temperature 
of  thermocouple  was  gradually  raised  till  the  intensity 
of ,  chosen  wave  lengths,  from  its  surface,  was  as  nearly 
8S  ijht  be  that  of  the  mantle.  Under  these  circamstauces 
"wiaatle  was  held  to  be  at  the  same  temperature  as  the 
'«  o-couple.  Temperatures  thus  obtained  varied  from 
'.5'  C.  to  1,710"  according  to  the  wave  length  chosen  for 
W  irison,  averaging  1,650°.  Lummer  and  Pringsheim 
(*  andl.  der  deutsch.  phys.  Ges.,  1899,  1,  23.5),  on  the 
^^  ption  that  the  mantle  behaves  approximately  like  a 
™»;  body,  have,  by  pure  photometric  means,  placed  the 
'«n.ratare  at  from  2,450"— 2,200'  absolute,  or  from  2,177"' 
~lj  7"  C.  Our  measurements  of  mantle  temperatures  are 
"  y  fair  agreement  with  Le  Chatelier' j.    The  gas  we  are 


nsing  is  of  rather  low  calorific  power,  but  wo  have  deter- 
mined temperatures  of  commercial  mantles,  burning  under 
normal  conditions,  to  be  as  high  as  1,580°  C. 

The  most  interesting  point  in  these  results  is  the  fact 
that  No.  1  mantle,  pure  thorium  oxide,  attains  a  temperature 
of  1,510°,  and  has  an  illuminating  value  of  1'2  candles, 
whilst  No.  2  mantle  shows  15 '7  candles,  with  a  temperature 
of  only  1 ,404°  C.  These  experiments  were  made  using  the 
same  burner,  the  same  gas  consumption  and  pressure.  The 
maximum  temperature  of  the  flame  burning  outside  the 
mantle  is  closely  the  same  in  both  cases,  being  only  12° 
higher  in  the  case  of  the  mantle  having  the  higher 
temperature.  This  relation  between  illumination  and 
temperature  is  in  direct  contradiction  to  the  theories  of 
Nernst  and  Le  Chatelier,  who  hold  the  illumination  from  a 
mantle  is  a  function  of  temperature  alone.  Yet  we  find 
that  the  mantle  which  has  the  lower  temperature  by  100°  C. 
gives  thirteen  times  the  light  which  the  other  does.  It  is 
evident  that  the  illumination  here  is  dependent  to  a  fjreater 
degree  upon  some  specific  property  of  the  mantle  than  upon 
the  temperature.  It  appears  us  if  the  No.  2  mantle  containing 
one  half  per  cent,  of  cerium  oxide  was  acting  as  a  trans- 
former. It  receives  the  same  amount  of  heat  energy  as  the 
No.  2,  does  not  attain  so  high  a  temperature  by  a  100°  and 
emits  13  times  the  light.  The  fact  that  the  flame  burning 
outside  the  mantle  has  practically  the  same  temperature  in 
both  cases  indicates  that  the  energy  abstracted  by  the 
mantle  from  the  flame  is  practically  the  same  iu  both  cases. 
It  is,  therefore,  worth  while  to  consider  whether  there  be 
any  correspondence  between  the  larger  amount  of  energy 
radiated  by  No.  2  as  light  and  the  larger  amount  of  heat 
radiated  by  No.  1. 

The  marked  inequalities  in  temperature  and  illumination 
between  various  portions  of  the  same  mantle  have  caused 
us  to  consider  only  the  small  area  of  0'342  sq.  in.  This 
area  has  been  calculated  to  be  four  per  cent,  of  the  total 
area  of  the  mantle,  and  it  has  been  assumed  that  4  per  cent. 
of  the  total  heat  of  the  gas  buroed  passes  through  it.  The 
gas  consumption  was  3  cb.  ft.  (0-085  cb.  m.)  per  hour,  and 
from  this  the  volume  of  combustion  gases  was  calculated, 
the  chemical  composition  of  the  gas  being  known,  and, 
theoretically,  complete  combustion  being  assumed.  The 
temperature  on  the  inside  of  the  mantle  was  experimentally 
determined  to  be  1,600'  C.  ^Ve  now  have  the  amount  and 
composition  of  the  gases  passing  through  the  unit  area  of 
mantle,  and  the  temperature  of  these  gases  before  and  after 
passing  through  the  mantle.  The  energy  may  be  calculated 
from  these  data  and  the  specific  heats  of  the  gases  in 
question.  The  specific  heats  used  were  those  given  by 
Ihering  (J.  f.  Gasbeleucht.,  1901,  44,  66)  as  harmonised 
from  the  results  of  IBerthelot  and  Le  Cbatelier. 

The  results  may  be  summarised  : — 


Temperature  on  inside  of  mantle 

Temperature  on  outside  of  mantle 

Heat  conveyed  to  unit  area  of  mantle 

{calories  per  hour) . 
Heat  conveyed  from  unit  area  of  mantle  . 

(calories  per  hour). 
Heat  transformed  by  unit  area  of  mantle 

(calories  per  hour). 
Illumination  per  unit  area 


No.  1. 


"C. 

1,600 

1,510 

15,790 

°C. 
1,G00 
1,410 
15,790 

14,380 

18,170 

1,410 

2,020 

0  "2  candle 

fO 

No.  2. 


We  have  a  difference  in  the  heat  transformed  by  this 
unit  surface  of  the  two  mantles  of  1,210  calories  per  hour 
or  140' 10' ergs  per  second.  This  is  for  a  mantle  surface 
of  0*342  sq.  in.  or  2 '20  sq.  cm.  For  1  sq.  cm.  the  difference 
in  energy  transformed  would  be  64' 10"  ergs  per  second, 
and  the  difference  in  light  emitted  1  '7  candle-power. 

According  to  the  measurements  of  Tumlirz  (Drude, 
Lehrb.  d.  Optik,  p.  445)  the  mechanical  equivalent  of  the 
light  from  a  Hefner  lamp  is  1-51  10^  ergs  per  second. 
Thus,  if  all  the  64*  10*  ergs  per  second  were  converted  into 
visible  light,  we  would  have  42  Hefners  or  37 '  2  candle- 
power  as  the  difference  in  illumination  between  these  two 
mantles  per  oijuarc  centimetre  of  surface  iu  the  hottest 
tone.    !  Actually  the  difference  per  square  centimetre  is 
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1  •  7  candle-power,  or  4'5  per  cent,  of  the  theoretical.  This 
is  nearly  twice  as  large  a  perceutage  as  in  the  Hefner 
lamp,  where,  according  to  the  same  authority,  only  2-4 
per  cent,  of  the  total  energy  produces  visible  light. 

jUthough  the  illumination  from  a  mantle  is  not  the  same 
:is  would  be  gii  en  by  a  bliick  body  at  the  same  temperature, 
the  illumination  given  by  an  iudividual  mantle  varies  with 
its  temperature,  and  we  have  been  able  to  determine 
approximately  the  extent  of  this  variation  for  a  limited 
range  of  temperature.  For  these  experiments  one  mantle 
and  burner  were  used,  and  oue  lonple,  the  temperatures 
obtained  being  afterwards  corrected  to  a  couple  of  infinitely 
small  diameter.  The  illumination  and  temperatures  were 
measured  for  a  small  area  as  before  described,  and  the 
illumination  calculated  to  candle-power  per  square  inch. 
The  differences  were  brought  about  by  enriching  the  gas 
or  diluting  it  with  nitrogen  or  carbon  dioxide.  Two 
different  series  of  experiments  were  made,  oue  using  a 
rectangular    aperture    in     the    screen    of    0'3V2    sq.    in. 
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Variation  in  candle-power  of  a  mantle  witli  chanire  of  tempera- 
ture, expressed  in  decrees  Centigrade  antl  cmidle-power  per  square 
inch  of  mantle. 


(2-20  sq.  cm.).  As  it  was  feared  that  this  area  might 
so  large  that  it  could  not  be  at  a  uniform  temperature 
second  series  was  made  with  a  smaller  circular  screi 
aperture  of  O-llO  sq.  in.  (0-710  sq.  cm.).  The  results 
both  series  are  calculated  to  candle-power  per  square  iiii 
of  mantle  surface,  and  given  in  Plate  III.,  the  series  ma 
with  the  smaller  aperture  being  indicated  by  a  line  throii; 
the  circle.  The  agreement  between  the  two  series  is  ; 
that  could  be  expected. 

In  studying  the  causes  of  the   exceptional  illuminati. 
of  the  mantle,  it   seemed   worth   while   to   see  whether 
mechanical  mixture  of  thorium  and  cerium   oxides  mi" 
act   differently  from  the   oxides   obtained  by  ignitinir  t 
mixed  nitrates.     No  way  suggested  itself  for  testing  il 
on  a  mantle,  but  it   seemed  likely  that  some  informali 
might   be   obtained   from   the   behaviour   of  thin    pat,« 
oxides  exposed   to   the   flame.      Mixtures  of  oxides   w( 
accordingly   made   into   a   paste  with    sugar   solution  u 
moulded  into  pats  about  6   mm.  long,  4  mm.  wide,  a 
1   mn).   thick.      A   thermo-couple   0"^(i   mm.   in   diamc 
was  pressed  into  each  pat,  the  couple  being  about  2  ni 
from  the  bottom   and  the  wires  being  completely  bedd 
in  the  pat  for  about  4  mm.     After  this  pat  had  been  dri 
and  gently  ignited,  it  was  hung  in   the  hottest   portiou 
the  tlame  of  a  Welsbach   burner  placed  on  the  photome 
bench.     Any  change   in  temperature  or  illuniiDation  I'O' 
thus  be  studied.    Unfortunately,  the  unavoidable  inequalii 
in  the  thickness  of  the  pats  and  the  jiosition  of  the  cou 
render  great   caution  necessary  in   comparing  the  tempo 
tures    obtained    in    the    different    experiments    with  i 
another.      One  series  of  experiments   was  made,   starti'i* 
with   a  commercial    chemically    pure   thorium  nitrate  ^^f '| 
cerium  nitrate.     Each  of  these  was  ignited  separately,?  '  -' 
portions  of  the  ignited  oxides  in   the  proportion  of  99 
cent,  of  thorium  oxide  to  one  per   cent,  of  cerium  ox., 
were   ground   together.      A   solution   of  (he   nitratei  IHi^J 
mixed  in  the  same  proportions,  evaporated  to  dryness  ^(V' 
ignited.      The  results  of  tests   made  with  these  mater  i 
are  gi  pen  in  the  adjoining   (able.     The  pats  were  cxamii. 
frequenlly  the  first  few  hours,  and  (hen  at  longer  interv  . 
They  remained  in  the  flame  until  they  had  ceased  to  m 
any  notable  change  in  12  hours. 


Tests  of  Pals  in  Flame. 


Initial  Conditions. 


Final  Conditions. 


Material. 


ThO., 

CejOj 

^ICecf  jniechauically  mixed, 
Duplicate 

1  Ce  o'  J  *^'^°'"  ™'^^''  nitrates. 
Duplicate 


Temp. 


C.P. 


°C. 

1.309 
U31 


1,120 
1,021 

1,210 

1,133 


0-19 


0-19 
O'lO 

0-30 

o-ii 


An  inspection  of  these  figures  shows  that  all  have 
increased  in  temperature.  The  pats  shrink  noticeably  in 
the  flame,  becoming  very  dense  and  hard  and  hence  better 
conductors  for  heat.  The  rise  in  temperature  indicated  by 
the  thermo-couple  in  the  case  of  the  pure  thoria,  pure  ceria, 
and  the  thoria  and  ceria  from  mixed  nitrates  is  ascribed  to 
this  cause.  The  change  in  illumination  with  these  same 
pats  varies  from  a  loss  of  10  per  cent,  to  a  gain  of  30  per 
cent.  The  behaviour  of  the  mechanically  mixed  thoria 
and  ceria  is  in  marked  contrast  to  the  others.  The  rise 
in  temperature  is  much  greater  than  in  the  other  cases  and 
extends  over  a  longer  period,  while  the  illumination  increases 
wonderfully,  varying  from  a  minimum  increase  of  70  per 
cent,  to  a  maximum  of  230  per  cent.  This  exceptional 
increase  takes  place  gradually  and  can  be  due  only  to  some 
slowly  progressing  change,  tvhich  may  most  simply  be  held 
to  be  a  gradual  stolid  solution  of  the  ceria  in  the  thoria.     In 


Hours 
Burned. 


Temp. 


O.P. 


Change  in 
Temp. 


PerCei 
Chaiiicc 

c.r. 


CO 
60 

1      °c. 

1,335 
»il6 

0-17 

o-ui« 

■=c. 

-1-    24 

189 

1,202 

0-29 

-HKi 

l.W 
120 

1,210 
1,230 

0-44 
0-33 

-I-  120 
-^  209 

17 

1.221 

0-30 

-t-    11 

92 

1,1-G 

0-19 

+    41 

the   ease  of  the  oxides  obtained   by  the  evaporation    *i 
solution   of  thorium   and   cerium    nitrates  and  lubseqaf 
ignition,  it   seems  that  solution  is  already  complete,  foi  le 
increase  in   temperature  is  no   more  than  in   the  case  ( a 
single  oxide,  although  the  increase  in   illuinination  dotin 
one  case  reach  ;!5  per  cent.     Inasmuch  as   this    series  ^ 
made  entirely  on  oxides  prepared  by  ignition  of  the  uities  j 
iu  ajjrucible,  and  it  was  po.'^sible  th.it  the  physical  cond  >nf 
of  the  oxide  might  be  different  from    that  of  oxides  fm  i 
mantles,  another  series   of  tests   was    made  with  pats  cie 
from   mantles.     One  of  the   pure  thoria  mantles  furni-'d 
by  the  Welsbach   Company  was  gently  burned  off  and  •'■■ 
ground  up  and  made  into  pats.     A  new  mantle  contai  ig 
'JO   per  cent,  of  thorium   oxide  and   I    percent,  of  ce m 
oxide  was  similarly  treated. 

These  pats  all  show  decrease  iu  illumination,  whicu,^;^-, 
accounted  for,  at   least  in  part,  by  the   shrinkage  im' 
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Tests  of  Pats  made  from  Mantles. 
Initial  Conditions. 


Material. 


Temp. 


T. 

1.468 

1,522 

1-.5S+ 


«  '9v»  ]  i.+os 


C.P. 


n-50 

0-55 
0-C2 


Hours 
Burned. 


SI  jce  of  the  pat,  aniouuting  in  one  case  to   'M  per  cent. 

A  ough,   as  we    have   previously    stated,   comp;!rison   of 

tc  lerature    between   the    various    experiments   must    be 

m  '  with  cantion,  we  call  attention   to   the   fae.t  that  in 

-lies  the  highest  temperatures  are  those  with   pate 

irom  pure  thorium   oxide.     Le   Chatelier  has  in   a 

-I   wiiat  similar  way  determined  the  temperature  attained 

bi  thermo-couple  coated  with   various  ,o.\ides  and  placed 

in    flame.     His  experiments  show  that    a  couple  coated 

T    oxides  from  a  Welsbach  mantle    attained    a    higher 

te  erature  than   one  coated  with  oxide   of  thorium  alone 

or  th  any  other  oxide,  and  he   has  founded  his  theory  of 

tb  iicandescent   mantle    to  a   large   degree  on   this.     He 

that  since  the  mantle  a   relatively  small  amount   of 

■  as  red   rays,  the  proportion   of  energy   radiated  in 

riT]   of  visible   radiations   is  consequently  very  large, 

i]i     absolute  value  of   the    energy   thus    radiated  in 

IS  form  is  less   than  that  which  would   be  emitted  by 

body  at   the  same  temperature.     15ut   a  black  body 

.    in   the   same    conditions    of   heating  and  with   the 

a    extent  of  radiating   suiface  would  have  a  much  lower 

lei  erature  and  only  a  feeble  illumination. 

we  a-sume  that  the  mechanical  mixture  of  thoria  and 
cet  has  by  long  heating  gradually  changed  into  the  same 
^u  ance  as  is  present  in  a  mantle,  the  great  rise  iu 
tei  erature  and  illumination  which  it  undergoes  during  the 
cb  ;e  is  entirely  in  arcord  with  the  theories  of  Le  t'hatelier 
an  Nerust.  who  hold  that  the  mantle  attains  a  higher 
let  .'rature  than  any  other  substance  when  placed  in  a 
fla,,  and  hence  emits  more  light.  But  according  to  our 
ei;  iments,  both  on  mantles  and  pats,  the  pure  thoria 
M  s  a  higher  temperature  than  the  mantle  oxides.  If 
ibtllumioation   was  purely  a    "temperature"   eft'eet,  the 


17 
3 
71 


Final  Conditions. 


Temp. 


U.P. 


Change  in 
Temp. 


Per  Cent. 

Change  in 

C.P. 


"C. 
1,486 
1,528 
1,535 

1,451 


0-40 
0'45 
0-45 


"0. 
+  18 
+  6 
-  49 

+   43 


30 

18 
27 


pure  thoria  mantle  (IMate  I.)  should  have  higher  illumina- 
tion than  that  containing  one-half  per  cent,  of  ceria, 
because  its  temperature  was  100'  higher.  Instead  it  gave 
only  one-thirteenth  the  light.  Similarly  the  pats  made  from 
pure  thoria  showed  in  every  case  a  higher  temperature 
than  a  pat  of  the  same  thoria  with  ceria,  but  yet  iu  every 
case  the  pure  thoria  pats  gave  the  lower  illumination.  The 
conclusion  seems  to  us  irresistible  that  the  illumination  is  to 
a  greater  degree  a  specific  function  of  the  material  than  it 
is  of  temperature,  and  that  the  mantle  is  acting  as  a 
transformer,  which  is  more  economically  changing  the  heat 
of  the  flame  into  light  than  any  other  substance  yet 
known. 

The  results  may  be  summarised  as  follows  :  — 
The  temperature  of  the  commercial  mantle  burned  under 
usual  conditions  will  vary  from  i,500' — 1,600°  C.  For  any 
single  mantle  the  illumination  will  vary  with  the  tempera- 
ture, as  shown  by  the  curve  in  I'late  III.  For  different 
mantles,  the  illumination  will  depend  to  a  greater  degree 
upon  the  composition  of  the  mantle  than  it  will  upon  the 
lemperiture.  The  mantle  with  the  highest  temperature 
does  not  necessarily  give  the  most  light.  A  mechanical 
mixture  of  thorium  and  cerium  oxides  when  exposed  to  a 
flame  gradually  increases  in  temperature  and  illumination 
till  these  approximate  what  would  ini;ially  be  shown  by 
oxides  prepared  from  the  mixed  nitrates,  but  the  tempera- 
ture remains  below  that  which  pure  oxide  of  thorium  would 
attain  in  the  same  flame.  It  is  concluded  that  the 
exceptional  efficiency  of  the  mantle  is  due  to  a  solid 
solution  of  the  oxide  of  cerium  in  the  oxide  of  thorium, 
and  that  this  substance  is  capable  of  transforming  the 
heat  of  the  flame  into  light  more  econt.jmically  than  a 
black  body  or  any  other  substance  ret  known. 


Table  I. 
Temperature  and  Illumination, 


Mantle  No.  1,  Pure  ThOj. 


Ihl 


lo-coupje. 


'33 
■26 


I  15 

10 


I  Hit 


A. 

Mantle 

Temp., 

Natui-al 

Draught. 


"  C. 
1,234 
1,285 

1,385 

1.405 
1.480 


B.  I 

Flame  outside  i 
Mantle,         i 
Natural 
Draught. 


1,266 
1,355 


1.527 
1,590 


Candle  Power. 

0-2 

1-2         ! 


C. 

Mantle 
Temp., 
Forced 
Draught. 


"C. 
1,263 
1,343 

l.4:u 

1,470 
1,535 


1-3 

3-4 


Mantle  No.  2,  99-5  Per  Cent.  ThOj, 
6  Per  Cent.  CejOj. 


D. 

Mantle 

Temp., 

Natural 

Draught. 


"C. 
1,168 
1,230 

1,313 

1,32:) 
1,330 


4-0 
15-7 


E. 

Flatae  outside  | 

Mantle, 

Natural 

Draught. 


=  C. 
1,270 
1,360 


1.615 

1,581 


Candle  Power. 


P. 

Mantle 

Temp., 

Forced 

Draught. 


"C. 
1,240 
1,296 

1,377 
1,420 
1,470 


11 -t; 

29-1 


Mantle  Removed,  Free  Flame. 


Free  Flame, 
same  Position. 


1,430 
1,505 

1,593 

1,055 


H. 

Free  Flame, 
Max.  Temp. 


"C. 

1,450 

1,518 
( l,B3f^ 
(.1.615 

1.C75 


T 
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SOLUBILITY  OF  THE  SULPHIDE.S  OF  ARSENIC, 
ANTIMONY,  AND  TIN. 

BY    W.    n.    LANG  AND    0.    M.    CARSON. 

In  a  former  paper  (this  Journal,  June  16,  1902,  748),  an 
account  was  given  of  a  short  investigation  into  the  accuracy 
of  the  methods  recommended  for  the  separation  of  the 
sulphides  of  arsenic,  antimony,  and  tin.  The  following  are 
the  results  of  further  experiments  with  reference  to  the 
solubility  of  the  three  sulphides  in  hydrochloric  acid  : — 

I.  Arsenic  Sulphide  in  Hydrochloric  Acid. — One  gramme 
of  arsenious  oxide  was  dissolved  in  hydrochloric  acid,  and 
the  solution  made  up  to  2.50  c.c.  Into  each  of  several  flasks 
25  c.c.  of  the  solution  were  measured,  the  arsenic  precipitated 
as  the  sulphide,  and  filtered. 

(a)  The  precipitates  were  treated  with  equal  volumes  of 
hydrochloric  acid  of  different  concentrations  and  allowed  to 
stand,  at  the  room  temperature,  for  four  hours,  when  they 
were  again  filtered,  the  filtrates  diluted  with  water,  and 
tested  by  passing  in  hydrogen  sulphide. 


Hydrochloric  Acid 
(Sp.  Gr.,;-16). 

Water. 

Filtrate  after  passage  of 
Hydrogen  Sulphide. 

c.c. 
60 
60 
40 
30 
20 
10 
0 

c.c. 
0 
10 
20 
30 
40 
60 
60 

Slightly  coloured. 
Colourless. 

(6)  The  sulphides  were  treated  with  hydrochloric  acid 
as  in  (([),but,  before  filtering,  hydrogen  sulphide  was  passed 
into  each.  The  filtrates  were  tested  as  before  with  hydrogen 
sulphide. 


Hydrochloric  Acid. 

Water. 

Filtrate  after  passage  of 
H.ydrogen  Sulphide. 

c.c, 
m 

40 

30 

2U 

0 

c.c. 
0 
20 
30 
40 
60 

Showei  no  colouration. 

Hydrochloric  Acid. 

Water. 

Filtratfl  with  Hydrogen 
Sulphide. 

CO. 

60 

40 

30 

20 

0 

c.c. 
0 

20 

30 
40 

60 

Sulpliide  hail  ahnost  com- 
pletely dissolved. 

Filtrate  gave  precipitate  with 
hydrogen  sulphide. 

(c)  The  sulphides  were  obtained  as  in  (o),  and  were 
again  treated  with  hydrochloric  acid,  but,  instead  of  being 
allowed  to  stand  at  the  room  temperature,  were  boiled  for 
15  minutes.  The  mixtures  were  then  fil'ered,  and  the 
filtratf  s  tested. 


(d)  The  procedure  was  the  same  as  in  (c),  except  that, 
before  filtering,  the  mixture  was  cooled  and  then  saturated 
with  hydrogen  sulphide. 


Hydrochloric  Acid. 


40 

30 

20 

0 


Filtrate  when  tested  with 
Hydrogen  Sulphide. 


No  colouration. 


Arsenious  sulphide  may,  then,  be  treated  with  hydrochlori 
acid  (sp.  gr.,  1-lG)  without  danger  of  solution,  if  hydroge 
sulphide  be  passed  into  the  mixture  to  saturation. 

II.  The  Suluhility  if  Antimony  Trisulphide  in  Hydn 
chloric  Acid. — A  solution  was  made  containing  1  gra 
of  antimony  tetroxide  in  250  c.c.  ;  25  c.c.  of  the  solutio 
were  measured  out,  the  antimony  precipitated  as  tb 
sulphide,  and  the  precipitate  filtered.  The  sulphide  we 
then  washed  into  a  flask  by  means  of  8  c.c.  of  concentratf 
hydrochloric  acid  (sp.gr.,  1'16)  being  completely  dissclvei 
but  giving  an  orange  colouration  to  the  solution.  C 
addition  of  another  2  c.c.  of  acid  the  colouration  disappeare 

The  sulphide  of  antimony  was  again  obtained  by  precip 
tation  q(t  25  c.c.  of  the  original  solution.  This  was  filten 
and  dissolved  in  50  c.c.  of  concentrated  hydrochloric  aci 
Into  this  solution,  hydrogen  sulphide  was  passed  co 
tinuously,  whilst  water  was  added  from  a  burette.  Whi 
18  c.c.  of  water  had  been  added,  a  slight  colouration  * 
visible,  and  when  the  amount  of  water  had  reached  21  c.i 
the  sulphide  began  to  precipitate.  To  again  obtain  a  cle 
solution,  8  c.c.  of  hydrochloric  acid  were  required. 

The  sulphide  of  antimony  is   soluble,  then,  in  a  mixtu 
of  hydrochloric  acid  (sp.  pr.,  1-16)  and   water  in  the  pr 
portion  of  50  to  IS,  even  when  hydrogen  sulphide  is  pasi  i 
in  to  complete  saturation.  | 

III.  Stannous  Sulphide  is  soluble  in  hydrochloric  ai 
slightly  more  dilute  than  that  which  is  required  to  dissol 
antimony  trisulphide. 

In  order  to  separate  the  sulphides  of  arsenic  from  the 
of  antimony  and  tin,  the  mixture  should  be  treated  w 
hydrochloric  acid  diluted  with  not  more  than  one-third 
its  volume  of  water,  and  then  completely  6.aturatcd  w 
hj'drogen  sulphide.  The  arsenious  sulphide  will  be  i 
dissolved,  and  on  filtering,  will  be  left  free  from  antimc 
and  tin.  The  precipitate  may  be  washed  with  a  mixtare 
hydrochloric  acid  and  water  in  the  proportion  of  50  to  . 
or  with  hydrochloric  acid  (sp.  gr.,  1  •  16),  if  hydrogen  enlph 
be  passed  into  the  acid  before  washing. 

This  method,   which  is   substantially   the   same  ai  i 
given  by  Pattinson  and  I'attinson  (this  Journal,  1898,  2, 
214),  was  employed    to  estimate  the  arsenic  in  25  c.c. ! 
a  solution   containing  1  grm.  of  arsenious   oxide,   1  g 
of  antimony  tetroxide,  and  1  grm.  of  tin  oxide  in  250 
The  sulphide  of  arsenic,  after  separation,  was  dissolved  i 
nitric  acid,  the  arsenic  precipitated  by   magnesia  mixti . 
and  weighed  as  magnesium  pyro-arseniate  : — 


In  qualitative  work,  the  solution  of  the  sulphides  in  yel » 
ammonium  sulphide  may  first  be  precipitated  by  di  9 
hydri)chloric  acid.  The  mixture  of  sulphides,  on  bij{ 
filtered  and  washed,  may  then  be  separated  as  descrid 
above.  This  is  preferable  to  the  method  of  pouring  « 
solution  into  concentrated  hvdroohloric  acid. 
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:ll0urnal  antr  patent  f tf^raturc. 


XIV. 


^lass.  Page-  Class. 

I. — General  Plant,  Apparatus,  and  Machinery     1019  XIII.- 

II.— Fuel,  Gas,  and  Light 1019 

III. — Destructive    Distillation,     Tar    Products, 
.  Petroleum  1022 

IV.— Colonring  Matters  and  Dyestuffs 1 022 

V. — Preparing,   Bleaching,   Dyeing,  Printing, 

and  Finishing  Textiles,  Yams,  and  Fibres     1024 

;  VI. — Colouring  Wood,  Paper,  Leather,  &c 

I VII. — Acids,    Alkalis,    and     Salts,     and    Non- 

I  Metallic  Elements    1026 

.7X11.— Glass,  Pottery,  and  Enamels 1027 

IX. — Building  Materials,   Clays,   Mortars,   and 

Cements 1027 

X.— Metallurgy  1029 

XI. — Electro-Chemistry  and  Electro-Metallurgy     1030 

'  XU.— Fats,  Fatty  Oils,  and  Soap  1032 

English  Patent  Specipicatioss  may  be  obtained  by  post  by  remitting 
:lnded— to  C.  >'.  Dalton,  Esq.,  Comptroller  of  the  Patent  Office,  Southampton 


•Pigments  and  Paints ;  Resins,  Varnishes, 
&c. ;  India-Kubber,  &c 


XV. 

XVI. 

XVII. 

XVIII. 

XIX. 
XX. 

XXI. 

XXII. 

XXIII. 

XXIV. 


Tanning ;  Leather ;  Glue,  Size,  Bone,  and 

Horn;  Ivory  and  Substitutes  

— Manures,  &c 

Sugar,  Starch,  Gum,  &c 

Brewing,  Wines,  Spirits,  &c 

. — Foods  ;   Sanitation  ;    Water  Purification  ; 
and  Disinfectants  

Paper,  Pasteboard,  Cellulose,  Celluloid,  &c. 

Fine  Chemicals,  Alkaloids,  Essences,  and 
Extracts  

— Photography  

— Explosives,  Matches,  &c 

— Analytical  Chemistry 

— Scientific  and  Technical  Notes 

8d.  each— the  price  now  flied  for  all  speciScations, 
Buildings,  Chancery  Lane,  London,  W.C. 
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-PLANT,  APPAEATUS  AND  MACHINERY. 

English  Patents. 

quids;    Evaporation   of  .      P.    Naef,   Xew   York,    j 

■Eng.  Pat.   13,302a.  June   29,    1901.      (Under  Internat.    I 
[Conv.,  Xov.  30,  1900.) 

|)T  air  is  passed  through  the  liquid  to  be  evaporated,  in  a 
iry  cylinder,  the  moist  air  arising   therefrom  being  led    j 
^0  a  gas-producer.     The  air  may  be  heated  by  passing  it 
'•ough  a  heat-interchanger,  through  which  the  hot  gene-    : 
■or  gases  are  conducted.     Instead  of  air,  hot  generator 
lies,  or  the  exhaust  gases  from  a  gas  engine,  may  be  led   j 
I'ongh  the  cylinder,  either   directly  in  contact   with    the 
.nid  or  through  pipes  immersed  in  it. — H.  B. 

{•ying  Pasti/   Material   [Tfet   Clay,  §-c.]  ;    Process  and 

Apparatus  for .     H.  KiickenhSner,  Darligen,  Swit-    ; 

jierland.     Eng.  Pat.  16,977,  Aug.  23,  1901. 

IE  material  is  directed  on  to  the  head  of  a  core  arranged    \ 

|ler  the  filling  hopper  of  a  drying  drum,  the  head  being 

intained   at   a  high  temperature    by  hot  furnace  gases 
';sed  into  the  drum,  so  that  the  material  falling  on  the 

id  is  suddenly  converted  into  a  fragile  crust. — R.  A. 

ngs  or  Stoppers  for  Casks  and  other  Storage  Recep- 
ttcUs  for  Liquids  Generating  or  Giving  off  Gases  or 
iWaste  Vapours.  J.  Ross  and  A.  W.  Mackenzie,  both 
bfEdinburgh.     Eng.  Pat.  17,075,  Aug.  26,  1901.  i 

JE  bung,  stopper,  vent-peg,  or  the  like  is  provided  with 
automatic  pressure-relieving  valve,  in  the  form  of  a 
ly  punctured  disc  or  diaphragm  of  india-rubber,  &c. 

— R.  A. 
c  Eitinguishing ;    Cartridges  of  Compressed    Gas  for 
and  other  Purposes.     C.  Caille,  Le  Perreux  (Seine), 

e ranee.     Eng.  Pat.  10,773,  May  10,  1902.  i 

cartridge,  a  metal  cylinder,  hollowed  out  and  rounded    ' 
its  lower  end,  is  adapted  to  be   filled  with,  for  instance, 
lid  carbon  dioxide.     When,  with  its  casing,  it  is  secured, 
'•  »  metal  reservoir   containing  water   and  provided  with 
I  lelivering   pipe,   the   gas,   on    a    metal    septum    being 
ictnred,  tinds  access  to  the  reservoir,  and  the  gas-charged   j 
'  -er  may  be  forciblv  discharged  against  anv  desired  spot,     j 

— E.  S.      : 
•  ""ff  of   Different    Substances,    such    as    Solids    and 

'luids;    Apparatus  for   Effecting    the   .     C.    B. 

todon,  Homsey.     Eng.  Pat.  11,330,  May  17,  1902. 
.  i  solid  material,  in  a  powdered  or  comminuted  state,  is 
I  by  a  suitable  conveyor  at  a  variable  speed  towards  the 


mouth  of  a  fluid-delivery  pipe,  so  that,  in  falling  into  said 
pipe,  it  is  caught  by  the  stream  passing  through  the  latter, 
and  intimately  and  uniformly  mixed  therewith. — R.  A. 

II.-FUEL,  GAS.  AND  LIGHT. 

Fuel,  Powdered ;  for  Boiler  Furiiaces.    Engiueering  News, 
June  20,  1901,452—453.     Proc.  Inst.   Civil  Eng.,  1902, 

147,  [1],  517. 

PowDEBED  fuel  has  been  successfully  used  by  the  Alpha 
Cement  Company  for  firing  a  250-H.P.  Stirling  (American) 
boiler.  The  plant,  which  was  designed  with  a  view  of 
providing  meaus  for  powdering  the  coal  as  rapidly  as  it  is 
wanted,  and  keeping  only  a  trifling  quantity  stored,  com- 
prises a  crusher,  in  which  the  raw  coal  (bituminous  slack 
or  other  cheap  quality)  is  pulverised  to  the  size  of  "  rice  " 
or  "  buckwheat  "  ;  a  drying  furnace,  which  is  used  when  the 
coal  contains  more  than  6'5  per  cent,  of  moisture  ;  a  grind- 
ing machine  ;  an  air-separator ;  and  a  burner,  through  which 
the  dust  fuel  is  admitted  to  the  boiler  furnace.  The  pow- 
dered fuel  is  fed  automatically  by  a  vertical  pipe  from  the 
storage  bin  of  the  air-separator  to  the  burner,  which  is  a 
short  horizontal  pipe  with  a  centrally  placed  nozzle  for  a  jet 
of  compressed  air.  The  air  and  coal  dust  issue  well  mixed, 
and  burn  very  much  like  a  stream  of  gas  issuing  from  an 
orifice.  In  most  cases,  the  cost  of  pulverising  amounts  to 
from  ad.  to  Is.  per  ton.  The  machinery  for  crushing, 
grinding,  and  separating  75  to  100  tons  of  coal  per  24  hours 
requires  about  25  H.P.,  or  less  than  1  per  cent,  of  the 
power  produced  by  the  coal  when  burned  under  a  boiler  to 
raise  steam. 

As  the  result  of  a  number  of  tests,  it  was  found  that  the 
best  combustion-results  are  obtained  when  the  coal  is 
ground  so  fine  "  that  90  per  cent,  will  pass  through  a 
150-mesh  sieve." — A.  S. 

Alcohol  as  a  Source  of  Motive  Power.  Behrend.  Loco- 
motion Automobile,  Aug.  8,  1901,  503.  Proc.  Inst.  Civil 
Eng.,  1902,  147,  [1],  79. 
The  author  has  made  some  experimenls  with  a  Koerting 
engine  of  6  H.P.  nominal,  with : — (1 )  Alcohol  denatured  in 
the  ordinary  manner  for  commercial  purposes  ;  (2)  alcohol 
with  "  benzene  "  added  to  the  extent  of  half  the  volume  of 
the  ordinary  denaturing  agent ;  (3)  the  same  as  (2)  with 
the  further  addition  of  18  per  cent,  of  "  benzene."  Taking 
the  cost  of  alcohol  as  25  francs  per  hectolitre,  with  a 
redaction  of  0' 837  franc  per  hectolitre  by  the  addition  of 
"  benzene,"  the  results  obtained  were  as  follows. 
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'            Quantity 
Miiture.           1         consumed  per 
B.  H.P.-Hour. 

Cost  of  Spirit  per 
li.  H.P.-Hour. 

1 
3 

Kilo. 
0-696 
0-685 
0-B19 

I'ranc. 
0-149 
0-14fi 
II-13U 

Cyanides  from  Gas  ;  Extraction  of  — — 
See  under  VII.,  page  1026. 


U.  Guillet. 


With  "  petrol,"  the  co8t  is  about  0'  125  franc  per  B.  H.P.- 
liour. — A.  S. 

Gus;  Knrirkmeiit  of ,  ivith  Benzol.     A.  Lecomte. 

J.  Gas  Lighting,  1902,  80,  [2043],  92. 

TuE  author  describes  two  instiillations  for  the  enrichment 
of  coal-gas  by  benzol,  capable  of  making  17,600  and 
88,300  eb.  ft.  per  day  respectively.  The  experiments  made 
show  that  the  effect  of  earburetting  does  not  appear  until 
1:")  minutes  after  starting  the  apparatus.  During  five 
months'  working  in  winter,  it  was  found  that  the  naph- 
thalene could  be  kept  within  satisfactory  limits  by  the 
presence  of  3 — 5  grms.  of  benzol  per  cubic  metre.  No 
action  of  the  benzol  on  india-rubber  joints  was  observed. 
As  much  as  30  grms.  of  90  per  cent,  benzol  per  cubic  metro 
can  be  taken  up  ivithout  any  abnormal  behaviour  of  the 
ordinary  or  incandescent  gas  burners  being  noticed.  The 
output  of  gas  can  vary  40  per  cent,  without  any  alteration 
in  its  illuminating  power,  benzol  proportional  to  the  volume 
passing  being,  of  course,  introduced. — A.  S. 

Incandescent  Mantles;  Relation  of  Heating  to  Lightiiig 

Power   of  Gas,    with    Special   Refereme    to   .       U. 

liussell  and  A.  H.  White.  J.  Gas  Lighting,  1901,77, 
[1977],  879 — 881.  (See  also  nnder  >'ew  York  Section, 
pages  lOl'i— 1017.) 

In  this  preliminary  paper  the  authors  endeavour  to  show 
that: — (1)  The  consumer's  method  of  adjusting  an  incan- 
descent burner  to  give  a  maximum  illuminating  power,  also 
gives  him  the  greatest  efficiency.  (2)  This  methoii  of 
luijustment  is  also  the  proper  one  when  gases  are  to  be 
tested  with  incandescent  m.antles.  A  test  with  a  lixed 
consumption  for  several  gases  will  be  unfair  to  one  or  all. 
(3)  Under  a  gas-pressure  of  2  ins.  of  water,  when  the 
burner  is  adjusted  to  give  the  maximum  illuminating  power, 
the  number  of  candles  per  cubic  foot  of  gas  consumed  will 
increase  almost  directly  with  the  net  ealorilic  value — increas- 
ing at  the  rate  of  one  candle  per  cubic  foot  for  every  four 
calories  increase  in  the  net  heating  value.  (4)  The  maximum 
temperature  of  a  mantle  does  not  vary  markedly  with  a 
change  in  the  illuminating  power.  The  average  temperature 
of  the  mantle  may  vary.  The  temperature  of  the  mantle  is 
less  than  that  of  the  hottest  zone  of  a  freely  burning  flame 
under  the  same  conditions. — A.  S. 


Sulphuretted  Hydrogen  in  Coal-Gas  ;  Detection  and  Deter- 
mination of  Minute  Quantities  of .     W.  J.  Dibdin 

and  R.  G.  Grimwood. 

See  under  XXIII.,  page  1040. 

English  Patents. 

Fuel;    Process   of    Converting    Peat  into   .      J.    O. 

Green  and  H.  T.  Martin,  Wisconsin.      Kug.  I'at.  11,703, 

May  22,  19U2. 
See  U.S.  Pat.  700,190  ;  this  Journal,  1902,  8.il.— H.  B. 

Fuel ;  Manufacture  of  Briquettes  or  Blocks  of  Artificial 

.     J.  Y.  Johnson,  Loudon.     From  North  American 

Fuel  Co.,  Philadelphia.     Eng.  Pat.  11,864,  May  24,  1902. 

See  U.S.  Pat.  701,365  of  1902;  this  Journal,  1902,908. 
In  the  manufacture  of  briquettes  from  lignite  coal,  fiuely- 
divided  lignite  is  subjected  suddenly  to  a  high  temperature 
(1,000° — 1,500'  F.)    or  a  short  time,  to   expel  combined 


water  and  reduce  the  fuel  to  rough,  porous  particles  ;  it  is 
then  incorporated  with  molasses  and  pressed  into  briquettes, 
which  are  dried  and  then  coked. — H.  B. 

Coke  Ovens.     F.  .T.  Collin,  Dortmund,  Germany. 
Eug.  Pat.  15,7il,  Aug.  3,  1901. 

The  ovens  are  heated  by  gaseous  fuel  burned  in  vertical 
flues.  To  distribute  the  gases  uniformly  to  these  flues,  the 
air  and  the  Eras  are  supplied  by  a  number  of  parallel  flues 
arranged  beneath  and  opening  under  the  vertical  flues. 

— R.  S. 

Furnaces.     H.  H.  Lake,  London.     From  .\mericanFurnacel' 
Co.,  New  York.     Eng.  Pat.  9299,  April  22,  1902. 

To  promote  combustion  within  the  furnace  and  prevent 
the  emission  of  smoke,  the  combustion  chamber  is  provided 
with  an  arch  composed  of  cantilever  sections  of  fireclay 
or  the  like,  supported  at  the  sides  and  united  at  the  centre. 
The  arch  covers  the  greater  portion  lengthwise  of  the 
chamber.  Openings  are  arranged  between  the  front  wall 
of  the  furnace  and  the  arch,  and  between  the  rear  of  the 
arch  and  the  bridge  wall :  and  air  inlets  at  the  front  ot 
the  furnace  are  directed  along  the  surface  of  the  arch,  so 
that  the  entering  air  is  highly  healed  belbie  mixing  with 
the  furnace  gases. — H.  B. 

Heat  from   Furnaces,  Gas  Engines,   and  Air    Compret.- 

sors  ;    Utilisation  of .     P.  .N'aef,  New   York.     Eug. 

Pat.  13,302b,  June  29,    1901.     (Under  Internat.  Conv. 
Nov.  30,  1900.) 

The  hot  gases  are  led  through  a  liquid  in  an   agitatiDf 
apparatus,   and  the  heated  liquid  is  then  used  for  heating 
the  air-blast  of  a  furnace.     Two  revolving  cylinders  may  bi 
employed,  the  liquid  (which  may  be  of  high  boiling  point]  i 
encountering  the  hot  gases  in  the  upper  cylinder  and  beinj  I 
agitated  with  the   air-blast    in   the    lower.      The  liquid  iij 
returned   to   the   upper   cylinder.       (See   also    Kng.    Fat  f 
13,302a,  page  1019.)— H.  B. 

Hot  Gases  [Furnace  Gases,  Waste  Gases  from  Gas  Moloii 
Engines,  ^c.']  for  the  Production  of  Motive  Power  an(\ 

other  Purposes  ;  Direct  (Uitisation  of  the  Ileal  of ^^  1 

('.  Heinzerling,  Frankfort  on-theMainc,  Germany.    Eog  I 
Pat.  12,696,  June  21,  1901, 

The  hot   waste  gases,  at   about  atmospheric   pressure,  tt]  I 
]iassed  througli  a  motor  to   a   refrigerating  device,  so  tha(  I 
by   the    consequent    reduction    of    their   temperature  an' 
pressure,  a  difference  of  pressure  is  prc)duced  between  th 
inlet  and  outlet  ends  of  the  motor  that  operates  as  a  nioli\ 
force. — R.  A. 

Compressed  Air  and   other  Fixed  Gases;   Preheating  an. 

Moistening    of  .      W.    O.    Webber,  Boston,   Mass 

U.S.A.     Eng.  Pat.  12,712,  June  21,  1901. 

Moistdke  is  introduced  into  the  compressed  air  or  gat,  an 
the  temperature  of  the  latter  is  simultaneously  increase(' 
This  treatment  is  continued  progressively  in  successiv 
stages,  without  permitting  the  free  expansion  of  the  air  i 
I  gas,  or  a  reduction  of  its  temperature. — R.  A. 

Gas  Producers  for  the  Production  of  Fuel-  and  otki 
Gases.  W.  R.  Herring,  Edinburgh,  N.B.  Eng.  I'a 
12,887,  June  25,  1901. 

The  gas-outlet  port  is  situated  at  a  point  below  the  norm 
surface  of  the  fuel  bed,  but  sulliciently  high  above  tl 
base  of  the  fire  to  ensure  the  conversion  of  the  carlx 
dioxide  into  carbon  monoxide.  The  volatile  products,  i 
passing  downwards  to  the  outlet,  become  fixed.  Outlc 
at  various  levels  may  be  provided,  so  as  to  obtain  dilferor 
products,  namely,  illuminating  gas  from  the  upper  on 
inferior  gas  from  lower  ones,  and  water-gas  or  an  b 
condensable  gas  from  the  lowermost  one. — R.  .S. 

Gas  from  Peat,  Sawdust.,  and  other   Organic  Substance: 

Machines  fur  Producing   .     L.    L.  Merritield  »r 

E.  J.    Checkley,  Toronto,   Canada.     Eug.    Pat.   12,95 
June  25,  1901. 
Two  vertical  jieat-burning  chambers  are  enclosed  wlUii 
I  one  casing.     Each  chamber  has  a  feed-hopper  and  a  conic 


Aug.  15, 1903.] 


JOUKNAL  AND  PATENT  LITERATURE.— Ol.  H. 


1021 


retort  above  it.  Air  is  forced  into  the  bottom  of  one 
jcliamber,  and  the  gas  formed  is  drawn  oft  through  outlets 
jat  the  top.  The  outlets  lead  to  an  annular  passage,  which 
'is  in  communication,  by  means  of  passages  similar  to  the 
i  outlets  in  the  first  chamber,  with  the  top  of  the  second 
^chamber,  so  that  the  gases  are  then  forced  downwards 
ithrough  this  second  chamber,  finally  escaping  from  outlets 
jat  the  bottom  thereof  to  the   main  gas-supply  pipe.     The 

course  of  the  air  and  gas  is  reversed  at  frequent  intervals, 
iso  that  each  chamber  is  alternately  first  and  second. 
ISteam  may  be  mixed  with  the  air-blast. — K.  S. 

|G<is  from  Peat  and  other  Organic  Substances  ;  Method  of 

\    Producing  .     L.  L.  Merrifield  and  E.  J.  Checklev, 

1    Toronto.     Eng.  Pat.  12,959,  .June  25,  1901. 

Peat,  or  similar  material  containing  much  moisture,  is  fed 
Into  a  pair  of  connected  producers,  aud  the  material  in 
i  be  lower  parts  of  the  producers  is  brought  to  incandescence, 
resh  material  being  fed  continuously  to  the  top.  The 
|jas  and  vaporised  moisture  from  the  one  producer  are 
Irawn  off  from  points  between  the  fresh  fuel  aud  the 
indescent  material,  and  are  led  into  the  other  producer 
-imilar  points,  and  pass  down  through  the  incandescent 
iiLiterial  only  to  the  gas-outlets  at  the  bottom  thereof.  The 
lirection  of  the  gases  is  reversed  frequently.  The  heat  of 
he  gases  is  utilised  in  beating  the  air  blast. — H.  B. 

hating  -  Gases;  Purifying  ,  and  Recovering  By- 
products therefrom.  V.  Naef,  Xew  York.  Eng.  Pat. 
13,302,  June  29, 1901.  (Under  Interuat.  Conv.,  Nov.  .30, 
1900.) 

LLPHUKETTED   hydrogen    is    removed    from    the    gas   by 

assing  the  latter  through  a  revolving  cylinder  containing 
I  side  of  iron.  The  oxide  is  revivified  in  the  same  or 
jnother  cjlinder  by  means  of  a  current  of  air. 
;  Ammonia  is  recovered  by  scrubbing  the  gas  with  dilute 
julpburic  acid,  at  a  temperature  near  its  boiling  point, 
I  ntil  a  saturated  solution  of  ammonium  sulphate  is  obtained  ; 
'.iiis,  on  cooling,  deposits  crystals  of    the  sulphate.     The 

lother-liquor  is  again  saturated  at   a  higher  temperature, 

nd  the  process  repeated.  Evaporation  is  effected,  if 
isquired,  by  passing  hot  air  through  the  liquor  in  a  rotating 

ylinder,  the  moist  air  bemg  led  into  a  gas  producer ;  or 
,ot  waste  gases  may  be  used  instead  of  air.  .\mmonia 
liay  also  be  recovered  from  gases  by  mixing  them  with  a 
las  containing  sulphur   trioxide   vapour,  and  then  washing 

le  gaseous  mixture. — H.  B. 

t'arburetled    Air ;    Preparing    and    Utilising    ,   for 

'  Heating  and  Lighting  Purposes.     N.  Beck  and  R.  Dior, 

Granville,   France.     Eng.    Pat.    15,259,   July   27,    1901. 

I  Under  Intemat.  Conv.,  Feb.  18,  1901.) 

HRE£  vertical  carburetting  vessels  are  employed,  each 
jiTing  a  perforated  coil  al  the  liottom  connected  with  a 
'ipply  of  air  under  pressure,  and  an  outlet  tube  leading  to 
|ie  burner.  The  vessels  are  used  successively ;  namely, 
0.  1  is  first  used  ;  when  that  is  becoming  exhausted, 
0.  2  is  started  ;  when  that  shows  signs  of  exhaustion, 
0.  3  is  put  into  operation,  while  Xo.  1  is  cut  out  and 
filled.— K.S. 

ii/ht  from  Gases  of  Lou-  Calorific  Value;   Obtainijig . 

J.  Chamberlain,  Catford,  Kent.  Eng.  Pat.  13.191,  June 
■28,1901. 

)B  raising  a  mantle  to  incandescence  by  means  of  low- 
lade  gas,  the  gas,  at  a  pressure  of  2  ins.  and  of  a 
Vlame  of  not  less  than  30cb.  ft.  per  hour,  is  mixed  with 

I  out  one  and  two-fifths  its  bulk  of  air.  The  mixture 
sses  up  a  tube  about  6  ins.  long,  which  gradually  increases 
diameter,  and  is  burned  at  the  top  over  a  wire  gauze. 

— K.  S. 

irners ;  Vapour  —,  for  Lighting  and  Heating  Purposes. 

A.  Lecomte,  Paris.     Eng.  Pat.  11,220,  .May  15,  1902. 

f  OHOL,  or  other  volatile  combustible  liquid,  conveyed  by 
wick  into  a  vaporising  chamber  near  the  flame  of  the 
imer,  is  vaporised  by  the  heat  of  the  latter,  by  means  of  a 
I'tallic  rod  or  plate  within  the  flame,  the  vapour  being 


mingled  with  air  before  combustion.  The  burner  tube  and 
the  outer  casing  of  the  vaporising  chamber  are  of  copper, 
to  ensure  a  high  temper.ature,  whereas  the  parts  in  contact 
with  the  wick  are  of  brass  or  other  metal,  to  prevent 
charring  of  the  wick.  The  intensity  of  the  vaporisation  is 
regulated  automatically  by  the  cold  air  flowmg  over  the 
vaporising  chamber,  the  draught  being  proportional  to  the 
temperature  of  its  walls. — H.  B. 

Acetylene  Gas  Generators.  C.  Pataky,  Berlin. 
Eng.  Pat.  2375,  Jan.  29,  1902. 
An  automatic  generator  of  the  dip  principle,  in  which  the 
carbide  container  is  fastened  to  the  holder  bell.  The  carbide 
container  has  a  coarse  grating  near  its  upper  end,  and  a 
finer  one  lower  down,  the  latter  being  usually  below  the 
water  level.  By  this  arrangement  much  of  the  gas  is 
generated  .below  the  surface  of  the  water,  and  overheating 
is  claimed  to  be  avoided. — F.  If.  L. 

Incandescent  Vapour  Lamps.     H.  K.  Smith,  Philadelphia. 

Eng.  Pat.  24,4S3,  Dec.  2,  1901. 
A  srsPKNDEn  incandescent  oil  lamp,  in  which  oil  flows 
down  a  coiled  tubular  reservoir,  situated  within  the  upper 
casing  of  the  lamp,  and  passes  through  a  governor  to  a 
series  of  horizontal  vaporising  and  superheating  tubes 
immediately  above  the  burner,  "whence  the  vapour  flows 
down,  mingled  with  air,  to  the  burner,  which  is  fitted  with 
a  mantle.  Part  of  the  vapour  generated  is  led  to  the  upper 
convolution  of  the  tubular  reservoir,  the  pressure  therein 
keeping  up  the  supply  of  oil  to  the  vaporisers.  A  branch 
pipe  from  the  reservoir  conveys  oil  to  a  startmg  burner, 
which  is  situated  near  the  vaporisers. — H.  B. 

United  States  Patents. 

Carboniferous  Colliery  Waste ;  Process  of  Utilising . 

C.  Dorr,  Cologne.     U.S.  Pat.  703,696,  July  I,  1902. 
See  Eng.  Pat.  15,476  of  1900  ;  this  .Journal,  1901,  30. 

— H.  B. 

Water- Gas  ;  Apparatus  for  Generating .     H.  Strache, 

Vienna.  U.S.  Pat.  703,619,  .July  1,  19U2. 
.\n  apparatus,  comprising  a  generator,  having  an  inclined 
stpp-by-step  grate  for  the  fuel ;  a  regenerator,  consisting 
of  an  open  or  rel  iculated  body  of  fireclay ;  and  an  evaporator, 
containing  pieces  of  cast  iron,  through  which  the  gases 
from  the  regenerator  pass  during  the  heating  period. 
The  generator,  regenerator,  and  evaporator  are  arranged 
horizontally.— H.  B. 

Gas-producing  Apparatus.  .1.  H.  ililler,  Pennsylvania. 
U.S.  Pat.  703,943,  July  1,  1902. 
AcKOSs  the  top  of  three  vertical  generator  chambers,  which 
are  in  communication  through  passages  in  the  upper  parts 
of  the  dividing  walls,  a  horizontal  refort-like  chamber 
extends.  It  is  in  communication  with  one  of  the  generator 
chambers,  and  is  provided  with  a  valved  flue  and  an  outlet 
to  the  gas  main.  tJu  the  top  of  the  apparatus  is  a  vaporising 
chamber,  filled  with  chequer-brickwork  and  having  a  valved 
flue.  Fuel  contained  in  the  vertical  generators  is  first 
brought  to  incandescence  by  means  of  an  air-blast,  the 
waste  gases  heating  up  the  vaporiser,  &c.  Fresh  coal  is 
then  introduced  into  the  generators,  a  steam  blast  is  turned 
on,  oil  is  admitted  to  the  vaporiser,  aud  tar  is  injected  into 
one  of  the  generators,  the  carburetted  water-gas  produced 
passing  through  the  horizontal  retort  to  the  outlet. — H.  B. 

Gas  Generator  [Oil  Enginel.  F.  E.  Caton  and  F.  B. 
Warring.  Assignors  to  Caton's  Foundry  and  Machine 
Co.,  San  Jose,  Cal.     U.S.  Pat.  703,995,  July  8,  1902. 

A  GAS  generator  in  which  oil  is  vaporised  by  causing  it  to 
flow  over  a  surface  which  is  heated  by  the  exhaust  gases 
from  the  engine.  The  exhaust  gases  are  led  up  a  vertical 
tubular  vaporiser,  which  is  expanded  at  one  or  more  points 
to  form  conical  protuberances,  the  latter  having  spiral 
grooves  on  their  upper  surfaces,  for  the  oil  to  flow  down, 
and  heat-deflecting  cones  inside.  The  vaporiser  can  be 
rotated  on  its  axis,  and  is  enclosed  in  a  casing  constructed 
of  telescopic  sections,  for  facilitating  the  cleaning  of  the 
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vaporiser.  The  joints  between  the  sections  are  filltd  with 
temporary  packing,  forming  a  safety-joint  to  relieve  abnormal 
pressure  within  the  casing.— H.  B. 

Burner  I  Oil .     A.  H.  Fox,  Wissahickon,  Penn. 

U.S.  Pat.  703,566,  July  1,  19U'J, 

The  oil  drips  regularly  into  a  tube  through  which  is  forced 
a  current  of  air  or  steam.  The  mixture  meets  a  conical 
obstruction,  and  escapes  through  apertures  surrounding  the 
cone.  The  resulting  jet  is  directed  into,  the  furnace,  and 
draws  in  fresh  air  along  with  it,  whereby  a  perfect  mixture 
results,  which,  when  ignited,  produces  a  flame  of  uniform 
and  high  temperature. — 14.  B. 

Burner ;  Hydrocarbon-vapour^—.    J.  Johnston,  London. 
U.S.  Fat.  703,.591,  July  1,  1902. 

The  oil  is  led  to  a  stationary  annular  vaporising  chamber 
having  an  inclined  upper  face.  From  thence  it  passes  to  a 
vaporising  coil  fixed  above  the  annular  chamber.  The  vapour 
formed  is  led  to  the  bottom  of  the  burner,  and  escapes  past 
a  needle-valve  to  an  annular  burner  head  provided  with 
peripheral  outlets,  and  enclosed  within  the  stationary 
annular  chamber.  The  head  may  be  raised  or  lowered  by 
means  of  a  lever,  so  as  to  raise  the  jets  of  the  burner 
more  or  less  from  the  annular  chamber,  whereby  a  corre- 
spondingly larger  tlame  is  obtained.  The  same  movement 
causes  the  needle-valve  to  rise,  admitting  more  vapour  to 
the  burner. — K.  S. 

Burner;    Vapour  A.  Lecomte,  I'aris.     U.S.Pat. 

703,661,  July  1,  1902. 

See  Eng.  Pat.  10,556  of  1900;  this  Journal,  1901,  32. 

— H.  13. 

Burner;  Crude-oil .     J.  A.  Mever,  San  Francisco, 

Cal.     U.S.  Pat.  703,706,  July  1,  1902. 

The  burner  consists  of  a  barrel  terminating  in  a  uisoharge 
tip.  Within  the  barrel  is  concentrically  arranged  a  smaller 
perforated  pipe,  encircled  by  a  number  of  perforated  collars 
reaching  to  the  outer  tube.  The  crude  oil  is  supplied  under 
pressure  to  the  barrel,  and  steam  to  the  inner  tube.  The 
steam  and  oil  are  so  intimately  mixed  that  they  form  an 
atomised  spray,  which  burns  without  depositing  soot. — K.  S. 

III.-DESTKUCTITE  DISTILLATION. 
TAE  PEODUCTS,  PETKOLEUM. 

Ammonia  in  Tar.  M.  Guillet.  J.  Gas  Lighting,  1902, 
80,  [2043],  88. 
In  order  to  obtain  a  complete  extraction  of  the  ammonia, 
the  author  recommends  that  the  cistern  be  so  arranged  that 
the  tar,  on  entering  it,  flows  in  a  helicoidal  stream  under 
water  lor  a  distance  of  about  20  yards.  It  is  stated  that  in 
this  way  about  8|  galls,  of  liquor  are  obtained  per  ton  of 
coal. — A.  S. 

Petroleum  Spirit  (^"  Benzine");  Sumatra .      A.FIachs. 

Allgem.  Oesterr.  Ghem.  u.  Techn.  Zeit.,  20,   [H].  3. 

The  petroleum  spirit  from  Sumatra  refineries  is  water-white, 
inodorous,  and  can  be  used  for  many  technical  purposes 
without  any  further  chemical  treatment.  Owing  to  the 
presence  of  naphthene  hydrocarbons,  it  has  a  good  illumi- 
nating power,  and  is  suitable  for  use  in  miners'  safety  lamps, 
the  consumption  in  such  lamps  being  at  the  average  rate  of 
5*5  grms.  per  normal  candle-hour. 

When  distilled  in  a  Le  Hel  apparatus,  35  cm.  high 
(4  bulbs),  the  samples  examined  by  the  author  gave,  ap- 
proximately, the  following  results  ; — 


Per  Cent.  Vol. 

Sp. 

Crude  product 

0-718 

Distillate,34°-  60° C.  ... 

ii-00 

0-658 

60°—  80°  C.  . . . 

22-80 

0-697 

80'— 100°  C.   ... 

S4'80 

0-730 

;  100° -120° C.  ... 

18-00 

0-761 

Above  120°  C.  ... 

9-20 

0-772 

1— c.  s. 


English  Patent. 
Soot  from  Tar  and  other  Carbonaceous  Sitbstances ;  Manu- 

Jacturing ,  and  Apparatus  Jor  carrying  the  same  into 

Effect.     G.  Wegehn,  Kalscheuren,  Germany.     Eng.  Pat. 
10,228,  May  3,  1902. 

Hot  air  is  blown  through  burning  tar  contained  in  an 
apparatus  in  the  upper  part  of  which  the  soot  produced, 
condenses.  Details  of  the  method,  and  a  descriptive 
sectional  elevation  of  the  plant,  are  given. — T.  A.  L. 

IV.- COLOURING  MATTERS  AND 
DYESTUFPS. 

Methylanthranilic  Acid.  G.  Schultz  and  J.  Flachsliinder. 
Zeits.  f.  Farben- u.  Textil-Chem.,  1902,1,  [13], 353— 354. 
ANTHRANiLia  acid  is  heated  on  the  water-bath  in  methyl 
alcoholic  solution  with  methyl  iodide  in  presence  of 
sodium  carbonate  for  about  two  hours.  The  melt  is  then 
made  alkaline,  the  unaltered  methyl  iodide  is  distilled  ofT 
with  steam,  and  the  methylanthrauilic  acid  formed,  is  pre- 
cipitated with  acetic  acid.  It  crystallises  from  alcohol  in 
greenish  plates  melting  at  177°  C,  the  yield  being  about 
82  per  cent.  The  acid  is  almost  insoluble  in  water,  and 
dissolves  in  alcohol  and  ether  to  blue  fluorescent  solutions. 
Heated  above  its  melting  point,  it  gives  off  carbon  dioxide, 
yielding  methylaniline,  whilst,  wlien  fused  with  caustii- 
potash,  it  gives  Indigo.  The  hydrochloride  CsHgNOjHCI 
forms  while  needles  melting  at  141°  C,  readily  soluble  in 
alcohol,  sparmgly  soluble  in  water  and  ether.  Acetyl- 
methylanthranilic  acid  melts  at  192°  C.,  and  forms  white 
needles  sparingly  soluble  in  cold  water  and  ether,  readily 
soluble  in  hot  water  and  alcohol.  Jlethylanthranilic  metby 
ester  is  obtained  by  saturating  a  methyl  alcoholic  solutior 
of  methylanthranilic  acid  with  dry  gaseous  hydrochlorii 
acid,  and  subsequently  heating  on  the  water-bath.  The 
separated  oil,  smelling  of  jasmine,  boils  at  192°  C.  undei 
13  mm.  pressure.  Methylpheuylnitrosamine  carboxylii 
acid  is  obtained  in  reddish-yellow  crystals,  and  on  intra 
molecular  change  gives  an  SO  per  cent,  yield  of  /»-nitroso 
methylanthranilic  acid.  The  hydrochloride  of  this  product 
when  heated,  gives  off  carbon  dioxide  and  yields  pnitroio 
methylaniline.  When  nitrosomethylanthranilic  acid  i) 
reduced,  it  gives  a  base  of  which  the  solutions  are  coIonrc(| 
bluish-green  by  ferric  chloride  or  chromate. — T.  A.  L. 

Azoiybenzylidene    Bases.     F.    J.   Alwav.     Ber.,  1902,  35 
[13],  2434— 2438. 

With  a  view  of  reconciling  certain  conflicting  statement 
with  regard  to  ;)-azoxybenzaldehyde,  the  author  has  under 
taken  the  investigation  of  this  substance,  w  hich,  accordin; 
to  one  method,  is  formed  by  decomposing  with  dilute  aciii 
p-azosybenzylidene-  bases,  and  has  also  been  obtained  b; 
Gattermann  (Her.,  29,  3037)  by  oxidising  with  fern 
chloride  the  electrolytic  reduction  product  of  p-nitro 
benzaldehyde. 

The  author  describes  the  preparation  of  the  p-azoiy 
benzylidene  bases  from  aniline  and  the  three  toluidines,  an^ 
shows  also  that  all  these  substances  can  be  obtained  directi 
from  p-nitrobenzyl  chloride,  aniline  or  toluidine,  and  causti 
pot.ish  without  previously  preparing  p-nitrobenzylauiline  o 
the  corresponding  toluidine. 

p-Azoxybenzylidene-aniline,  C,jH,oON;(:  NCjH^),,  can  1 
produced  from  ;j-azoxybenzaldehyde  and  aniline,  or  h 
adding  solid  caustic  potash  or  soda  to  a  boiling  alooholi 
solution  of  /)-uitrobenzylaniline,  bat  the  best  yield  i 
obtained  by  boiling  one  molecular  proportion  of  p-iiitrc 
benzyl  chloride  with  six  molecular  proportions  of  anilini 
cooling,  and  adding  six  volumes  of  alcohol.  This  miitnn 
is  rais£d  to  the  boil,  solid  caustic  soda  is  added,  and  the 
two  volumes  of  hot  water.  A  vigorous  reaction  ensues,  tf 
solution  becomes  red,  then  nearly  black,  and  finally  a  rapi 
deposition  of  yellow  plates  takes  place.  The  precipital 
is  filtered  off,  and  washed  with  alcohol  until  the  mothe 
liquor  is  colourless.  The  yield  is  about  75  per  cen 
of  the  theoretical  amount.  The  product  is  very  spa 
ingly  soluble  in  ether  and  alcohol,  readily  soluble  '. 
hot   benzene,   and   melts    at    185'  C.      The  o-,  m-,   M 
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p-tolaidine  derivatives  crystallise  in  orange  plates,  and  melt 

at  183°,  133°,  and  190°  C.  respectively.     For  the  dci-nmposi- 

j  tion   of   the  azoxybenzylidene    base,   the    finely-powdered 

I  substance   is   treated  with   dilute   nitric  aoid  (about  37  per    i 

1  cento,  and    allowed  to    stand   for   two    hours.     The  solid   , 

I  product  is  then  filtered  off,  washed  with  water,  and  crystal- 

1  lised  from   glacial  acetic  acid.     The  aldehyde  separates  in 

long  yellowish  needles  melting  at  194° — 19.5°- j  C.  (corr.), 

'  iind  dissolves  in  concentrated  sulphuric  acid  with  an  orange 

colour.     On  heating   this  solution  to  110° — 120°  C.  lor  one 

hour,  the  aldehyde  is  converted  into  an  oxyazo  dyestuff. 

— T.A.  L. 

Oimelhijlaniline  on    Chloride  of  Sulphur;  Aition  of  . 

K.  Ehrmann.     Scaled  Communication.  March  'li,   1892. 

Bull.  Soc.  Ind.  Mulhouse,  May  19U2,  147. 
\  Chlorihk  of  sulphur,  S..C1»,  is  dropped  into  three  times 
it<  weight  of  dimethvlaniline,  with  constant  agitation. 
'  The  melt  is  then  hi-ated'  to  120°— 130°  C.  for  half  an  hour, 
J  and  is  subsequently  dissolved  in  acid  water,  from  which  the 
J  dyestuff  is  precipitated  by  salt  and  zinc  chloride.  The 
fiiroduct  gives  yellow  shades  on  tannin-prepared  cotton. 
j  — T.  A.  L. 

[Acrijlic  Aldehi/de  [Acrolehi]   on  Metadiamines  ;  Action  of 

1     .     K.  Ehrmann.     Scaled  Communication,  March  22, 

'     1892.     Bull.  Sou.  Ind.  Mulhouse,  May  1902,  144 — 14.5. 

Acrolein  or  allylic  aldehyde,  CH„:C1I.CH0,  condenses 
jwith  m-tolylene  diamine  in  alcoholic  or  aqueous  solution,  in 
'presence  of  hydrochloric  acid,  to  compounds  which  can 
readily  be  converted  into  dyestuffs.  The  products  dye  tannin- 
iprepared  cotton  yellow  shades.  If  m-aminodimethylaniHne 
be  employed  in  place  of  m-tolyleue  diamine,  a  fast  brown  is 
firmed.  Nascent  acrolein  (from  glycerin  and  potassium 
bisulphate)  will  give  the  same  results,  bat  the  yield  is 
inferior. — T.  A.  L. 

yitrosoilimethylanittne  and  of  Paranitroso  Derivatives  of 
Secondary  and  Tertiary  Amines  on  certain  Aromatic 
Alcohols;  Action  of .  E.Ehrmann.  Sealed  Com- 
munication, March  22,  1892.  Bull.  .Soc.  Ind.  Mulhouse, 
May  1902,  146—147. 

N'lTROSODiMETUYi.ANiLiNE  IS  boiled  with  tetramethyldi- 
!  uinodiphenylearbinol  or  with  dimethylarainodiphenyl- 
irbinol  in  alcoholic  solution.  After  distilling  off  the 
xcess  of  alcohol,  the  residue  is  treated  with  dilute  acid, 
lud  the  dyestuff  is  precipitated  with  salt  and  sodium 
icetate.  It  dyes  tannin-mordanted  cotton  reddish-brown 
•hades.  The  dyestuff  from  dinitrosoresorcinol  gives  yellower 
md  less  soluble  browns. — T.  A.  L. 

\itrosodimethylaniline  on   0-Naphthoqinnonc ;    Action  of 

.     E.  Ehrmann.     Sealed  Communication,  March  22, 

1892.     B\dl.  Soc.  Ind.  Mulhouse,  May  1902,  148. 

\'iTRosoDiMETnYLANii,isE  hydrochloride  readily  reacts  in 
ileoholic  or  acetic  acid  solution  with  /3-naphthoquinone.  The 
Mixture  is  heated  to  80°  (J.  for  half  an  hour,  the  alcohol 
listilled  off,  and  the  residue  taken  up  with  hydrochloric 
icid  (U)  per  cent.).  The  dyestuff  is  precipitated  by  adding 
inlt.  It  dries  to  a  brown  powder,  is  very  readily  soluble  in 
'ater,  and  dves  tanuin-prepared  cotton  grey  shades. 

— T.  A.  L. 

'iiduliiies   obtained    by   reacting   with    Trimethylamine   on 

Amino-azobenzene  ;  Soluble .     E.  Ehrmann.     Sealed 

Communication,  March  22,  1892.     Bull.   Sac.  Ind.  Mul- 
house, May  19U2,  149. 

Vken  amino  azobenzene  together  with  its  hydrochloride 
re  heated  with  trimethylamine  hydrochloride,  soluble 
adalines  are  obtained  giving  violet,  blue,  and  grey  shades 
■ccording  to  the  temperature  and  duration  of  the  melt. 

— T.  A.  L. 

iulphide  Dyestuffs  obtained  by  adding  Sulphur  to  the 
Induline  Melt ;  New .  E.  Ehrraano.  Sealed  Com- 
munication, March  22,  1892.  Bull.  Soc.  Ind.  Mulhouse, 
May  1902,  150—151. 

V  adding  flowers  of  sulphur  to  the  induline   melt,  the 
ulhor   finds   that    the    reaction    takes    place    at    a    lower 


temperature,  and  that  the  resulting  product  has  a  bluer 
shade.  For  instance,  4  kilos,  of  amino-azobenzene, 2-5  kilos. 
of  aniline  hydrochloride,  6  kilos,  of  aniline,  and  2 — 3  kilos, 
of  sulphur  are  heated  together  for  two  hours  to  160"  C. 
The  product  obtained  has  the  same  shade  .as  that  formed 
without  sulphur  by  heating  for  several  hours  to  180°  C. 
These  dyestuffs,  which  contain  sulphur,  are  said  to  be  very 
fast  to  soap. — T.  A.  L. 

Report  on  the  Sealed  Communications,  Nos.  677^682,  of 
La  Socicte  anon,  de  Prod.  Chim.  ct  Mat.  Col.  de  St. 
Denis.  E.  Noelting.  Bull.  Soc.  lud.  Mulhouse,  May 
1902,  U.l— 144.     (See  preceding  Abstracts.) 

The  author  reports  that  the  results  obtained  by  E.  Ehrmann 
have  not  been  anticipated,  but  with  regard  to  No.  679, 
describing  the  formation  of  a  yellow  dyestuff  by  the  action 
of  chloride  of  sulphur  on  dimethylaniline,  it  is  to  be  noted 
that  Merz  .and  Weith  (IVr.,  19,  1571)  obtained  a  dithio- 
dimethylaniline,  S2[C5U,N(CH3),,]„,  by  carrying  out  the 
reaction  in  petroleum  spirit  and  at  a  low  temperature. 
Ehrmann,  on  the  other  hand,  works  without  any  diluent 
and  at  a  comparatively  high  temperature.  The  two  products 
are  quite  different,  and  whilst  Merz  .and  Weith's  substance 
has  no  tinctorial  properties,  that  of  Ehrmann  dyes  yellow 
shades  on  silk,  wool,  and  tannin-mordanted  cotton. 

— T.  A.  L. 

Benzidine  Blue  (certain  Reactions  of  Benzidine),  (i. 
Saget.  Rev.  Gen.  des  Matieres  Col.,  1902,  6,  [67], 
153—154. 

A  BRIGHT  blue  precipitate  is  produced  on  slowly  adding  a 
cold  solution  of  potassium  permanganate  to  one  of  benzidine 
hydrochloride.  The  filtrate  from  this  insoluble  substance 
has  a  crimson  colour,  and  contains  a  soluble  o.xidaiion  pro- 
duet  together  with  manganese  chloride  and  unaltered 
benzidine.  Excess  of  the  oxidising  agent  totally  destroys 
the  bine,  the  formation  of  which  is  prevented  by  the  pre- 
sence of  free  hydrochloric  acid,  but  not  by  that  of  acetic 
acid. 

The  insoluble  Benzidine  Blue  is  also  produced  by  the 
action  of  manganese  dioxide  on  the  hydrochloride  of  the 
[  base — a  result  which  can  be  obtained  on  fibres  mordanted 
j  with  the  peroxide  by  treating  these  with  a  solution  of  the 
benzidine  salt.  The  blue  is,  however,  very  unstable,  .and 
rapidly  changes  to  a  dull  grey  ;  it  also  decomposes  when 
suspended  in  water  at  65°,  and  is  destroyed  by  hydrochloric 
acid,  ammonia,  sodium  carbonate,  or  oxidising  agents  such 
as  potassium  bichromate  and  sodium  hypochlorite. 

Tolidine  gives  rise  to  an  equally  fugitive  blue  of  somewhat 
duller  shade.— G.  T.  M. 

Diazntisation ;    Elimination  of  a   Nitro    Group    on    . 

Dinitro-p-anisidine.     E.  Meldola  and  ,1.  V.  Eyre.     Proc. 
Chem.  Soc,  18,  [254],  160. 

DlNlTRO-p-.4NISIDINE — 

CsH.,NO.,.N02.NH2.0CH3  =  2:3:4:1, 

obtained  by  nitrating  acet-p-anisidide  and  hydrolysiiig  the 
acetyl  derivative,  on  diazotisation  in  acetic  acid  in  presence 
of  sulphuric  or  nitric  acid,  forms  a  dinitrodiazonium  s.alt, 
which,  on  heating  with  alcohol,  gives  dinitro-anisol, 
C8H3.NO.,.N0.2.UCH3  =  2  :3  ;  1,  of  m.  pt.  119°.  The 
dinitrodiazonium  salts  combine  with  alkaline  i8-naphthol  in 
the  ordinary  way  to  form  the  azo  compound,  CH3O. 
C6H2(NO2).,.N,.C,„H5.0H3.  When  diazotised  in  the 
presence  of  hydrochloric  and  acetic  acid,  one  of  the  nitro 
groups  is  eliminated,  as  in  the  case  of  dinitro-o-anisidine 
(Trans.  Chem.  Soc,  1900,  77,  1172;  Proc  Chem.  Soc, 
1301,  17,  131,  and  this  Journal,  1901.  572  ;  Trans.  Chem. 
Soc,  1901,  79,  1076).  The  authors  showed  that  it  is  the 
3-nitro  group,  that  is,  thi;  group  which  is  ortho  with  respect 
to  the  diazonium  group,  which  is  thus  eliminated. 

The  displacing  of  the  nitro  group  in  the  two  dinitro- 
anisidines  now  investigated  tends  to  show  that  the  elimina- 
tion of  this  group  follows  the  ortho-para  law. 

Vital  Colorations  by  means  of  Coal-Tar  Dyestuffs. 
M.  Nicolle. 

See  under  XXIV.,  page  1042. 
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English  Patents. 


Indoxi/l  [Indigo  Dycsluffs']  und  its  Homologues;  Manujac- 

turc  of .     O.  Iraray,  London.    From  The  Farbwerke 

vorni.  Mcister,  Lucius  und  Bruniug,  Hoechst  a/Main, 
Germany.  Eng.  Pat.  16,875,  Aug.  22,  1901. 
The  action  of  sodamide  on  phenvlglyciue-phenylglycide, 
nO«C.CH3.N(C,.IL,).CO.CH2.NHC„H,,  at  about  200^  C. 
mve's  a  good  yi<»ld  of  indoxyl.  Since  the  reaction  is  a 
violent  one,  it  is  advisable  to  add  to  the  melt  a  suitable 
diluent,  such  as  an  alkali  hydroxide  or  cyanide,  or  mixtures  • 
of  the  two.  For  example,  l.^i  kilos,  of  the  potassium  suit  of 
plienylglycine-phcnylglycide  are  added  to  a  fused  mixture 
of  ■).')  kilos,  of  caustic  potash,  35  kilos,  of  caustic  soda,  and 
15  kilos,  of  sodamide,  or  to  a  mixture  of  15  kilos,  of 
potassium  cyanide  and  15  kilos,  of  sodamide  at  ISO" — 210°  0. 
There  is  evolution  of  ammonia,  and  when  this  diminishes, 
the  mtit  is  allowed  to  cool,  dissolved  in  water,  and  con- 
verted in  the  usual  manner  into  indoxyl  or  Indigo. 

— T.  A.  L.       ' 

Amidohi/droxylaled     Derivatives;      Oxidising     Aromatic 

Amines   to   Obtain  .      Vidal   iJyes  Syndicate,   Ltd., 

London.     Eng.  Pat.  573,  Jan.  8,  1902. 

See  Fr.  Pat.  307,631 ;  this  Journal,  1902,  38.— T.  A.  L. 

Orthotolitene    Sulpha- Chloride ;     Manufacture    of    . 

O.  Imraj-,  London.  From  Les  Fabriques  deProd.  chim. 
deThann  et  de  Mulhouse.  Eng.  Pat.  14,390,  July  15, 
1901. 

SEEFr.  Pat.  312,797  ;  this  Journal,  1902,  112.— T.  A.  L. 

Colouring  Matters  [  Triphenytmethane  Dyesiuffs]  belonging 
to   the  Triphenyl-  and  the  Diphenyl-Naphthyl  Methane 

Series  respectively  ;  Manufacture  of .     C.  D.  Abel, 

London.  From  The  .\ct.-Ges.  f.  Anilinfabr.,  Berlin. 
Eng.  Pat.  16,173,  Aug.  12,  1901. 

See  Fr.  Pat.  313,500  ;  this  Journal,  1902,  112.— T.  A.  L. 

Basic  Dyestuffs   \_Diphenylmethane  Dyesiuffs']  ;  Mant/fac- 

ture  of  New .    H.  E.  Newton,  London.     From    The 

Farbenfabriken  vorm.  F.  Bayer  and  Co.,  Illberfeld, 
Germany.     Eng.  Pat.  16,417,  Aug.  15,  1901. 

See  Fr.  Pat.  308,033:  this  Journal,  1902,  112.— T.  A.  L. 

Disazo  CoUmring  Mailers  [Azo  Dyestuffs']  and  Inter- 
mediate Products  relating  thereto  ;   Manufacture  of  New 

.      ,T.    Y.   Johnson,    London.      From   The  Hadische 

Anilin  und  Soda  Fabrik,  Ludwigshafen,  Germany.  Eng. 
Pat.  15,678,  Aug.  2,  1901. 

See  Fr.  Pat.  312,899  ;  this  Journal,  1902,  112.— T.  A.  L. 

Azo  Colouring  Matters  [Azo  Dyestuffs]  and  the  Production 

of  New  Matter  for  use  therein;  Manufacture  of  . 

J.  Y.  Johnson,  London.  From  The  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen,  Germany.  Eng.  Pat.  16,8 1 1 , 
Aug.  21,  1901. 

See  Fr.  Pat.  313,071  ;  this  Journal,  1902,  169.— T.  A.  L. 

Azo    Colouring   Matters  [Azo  Dyestuffs],  and  Materials 

for    Use   therein  ;    Manufacture    of   New   .     J.    Y. 

Johnson.  London.  From  The  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafen,  Germany.  Eng.  Pat.  17,356, 
Aug.  29,  1901. 

See  Fr.  Pat.  314,134  ;  this  Journal,  1902,  402.— T.  A.  L. 

Substantive  Colouring  Matters    [Sulphide  Dyeituffs]   con- 
taining   Sulphur,    and   Intermediate    Products    relating 

thereto;  Manufacture   of   New  .     J.    Y.   Johnson, 

London.  From  The  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafen,  Germany.  Eng.  Pat.  17,273,  Aug.  28, 
1901. 

See  Fr.  Pat.  313,902  ;  this  Journal,  1902,  170.  -T.  A.  L. 


Dyesiuffs     [Sulphide     Dyestuffs]     containing     Sulphur ; 

Manufacturing     Permanent    .       1!.    J.    Urquhart, 

Manchester.  From  Chemische  Fabriken  vorm.  \Veiler. 
tor  Meer,  T'erdingenon-the-Uhine,  Germany.  Kng.  Pat. 
15,708,  Aug.  3,  1901.  Supplementary  to  Eng.  Pat.' 
11,733  of  1901  ;  this  Journal,  1902,  9G6." 

Ske  Fr.  Pats.  310,713  and  313,052  ;  this  Journal,  1902,  112.1 

— T.  A.  L. 

Colouring  Matters  [Sulphide  Dyestuffs]  containing 
Sulphur;  Manufacture  of  .  G.  \V.  .Johnson,  Lon- 
don. B'rom  Kalle  and  Co.,  Biebrich-on-Khine,  Germany.l 
Eng.  Pat.  16,592,  Aug.  17,  IsHll.  ] 

See  Fr.  Pat.  313,737  ;  this  Journal,  1902,  170.— T.  .\.  L. 

Indophenols;  Sulphurised  [Sulphide  Dyestuffs].  O.  Im- 
ray,  London.  From  The  Society  of  Chemical  Industry, 
Bale,  Switzerland.     Eng.  Pat.  9968,  April  30,  1902. 

According  to  Eng.  P.it.  5385  of  1900  (this  Journal,  1900^ 
'  530).  the  dyestuffs  therein  described  are  obtained  by  filtering 
the  reacting  mixture.  The  patentees  now  find  that  it  is 
preferable  to  distil  off  the  alcohol  and  to  mix  the  residue 
with  dry  metallic  salts,  sodium  chloride  or  carbonate,  or 
else  to  dissolve  the  residue  in  water,  filter  if  necessary,  and 
precipitate  the  sulphurised  indophenol  by  a  current  of  air 
or  other  feeble  oxidiser,  such  as  hydrogen  peroxide  or  a 
hypochlorite,  with  or  without  the  presence  of  metallic  salts 

— T.  A.  L. 

Indophenols ;   Sulphurised  [Sulphide    Dyestuffs]  ;    Manu  . 

facture  of .     O.  Imray,  London.     From  The  Society  ( 

of   Chemical    Industry,    Bale,    Switzerland.      Eng.   Pat! 
9909,  April  30,  1902. 

The  action  of  sulphur  and  an  alkali  sulphide  on  an  indo 
phenol  is  conducted  in  a  closed  vessel,  or  in  one  provider 
with  a  reflux  apparatus  and  with  an  agitator,  at  i 
temperature  above  100°  C. — T.  A.  L. 

V.-PEEPAEINa,  BLEACHING,  DYEING, 

PRINTING,  AND  FINISHING  TEXTILES, 

YARNS,  AND  FIBRES. 

Indigo  ;  Fixitig ,  bi/  Steaming.     W.  Fibers.     Zeits.  l',, 

Farben-  u.  Textil-Chem.,  1902,  1,  [13],  350—360.;^ 

The  author  has  found  that  prolonged  steaming  of  Indigo  i'-' 
the  .absence  of  reducing  agents  gives  rise  to  the  proiluctio 
of  Indigo  Grey  ou  the  fibre,  and  this  colour  can  be  worke 
with  any  known  dyestuffs  which  are  fixed  by  steaminf 
It  is  important  to  employ  a  proper  thickening  ;  gum 
useless,  the  resulting  shades  not  being  fast  to  washinj 
The  best  results  were  obtained  with  wheaten  flour.  Tb 
Bailische  Anilin  und  Soda  Fabrik,  by  suitably  modioli 
Schlieper's  process  (steaming  the  goods  for  a  short  tim 
i.e.,  25  seconds,  after  printing  with  Indigo  and  a  reducic 
agent — grape  sugar),  employing  air-free  steam,  obtain  bit 
shades,  using  British  gum  for  thickening.  A  somewh 
similar  process  has  been  proposed  by  P.  Wilhelm.  Kai 
and  Co.  have  patented  a  method  employing  dry  steam  i 
104°— 112°  C,  but  the  maintenance  of  these  conditions 
scarcely  practicable.  The  author's  modification  consists 
padding  the  cloth  with  10  per  cent,  grape-sugar  solnlio 
printing  with  a  wax-resin,  and  cover-printing  with  Indig 
1  The  goods  are  then  steamed  for  three-quarters  of  an  ho 
in  a  continuous  steaming  plant  when  this  has  been  inactit 
for  half  an  hour.  After  washing  and  soaping,  it  is  foni 
that  the  parts  protected  by  the  wax  are  blue,  the  oth' 
coloured  portions  being  grey.  Blue  shades  can  also 
obtained  by  employing  A.  Hahtjen's  halogeu  Indigos  (Kb 
Pat.  ir,0L'2,  1901  ;  this  Journal,  1901,  1205),  since  the 
products  appear  to  he  more  readily  reduced  than  ordina 
Indigo. — T.  A.  L. 
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Black  -  di/ed     Cotton  ;      E.ramination    of    .      C.    1 

Whittaker.     Zeits.  f.  Farben-  u.  Textil-Chem.,  1908, ' 
[14],  397. 
Black  dyeings  on  cotton  can  be  produced  according  to  i 
different  methods  : — (1)  Black  from  siihstaiitive  dyestuf; 
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■J)  Ulack  from  substantive  dyestiifFs  hy  diazotising  the 
lime  on  the  fibre,  anil  subsequently  developing  with  a 
uitable  agent  ;  (3)  Logwood  lihick  ;  (4)  Aniline  Black  ; 
ij)  Black  from  sulphur  dyestuffs,  topped  with  Aniline 
lllack  ;  (6)  Black  from  sulphur  dyestuffs.  These  different 
yeings  miiy  be  distinguished  in  the  following  manner  : — 
!;lacks  obtained  by  means  of  substantive  dyestuffs  by  direct 
lyeiii".  bleed  strongly  when  the  sample  is  treated  with 
oihu"  water.  If  the  sample  be  warmed  with  dilute  hydro- 
.iloric  or  sulphuric  .icid.  Logwood  Black  is  extracted  from 
le  fibre,  the  acid  liquid  acquiring  an  orange  red  to  red 
plour,  changing  to  violet  on  adding  excess  of  alkali,  whilst 
:ie  cotton  itself  is  left  purple  to  reddish-brown.  Blacks 
ibtained  from  azo  dyestuffs  diazotised  on  the  fibre  and 
iivcloped  with  fl-naphthol,  or  the  like,  are  completely 
'jstro^ed  by  boiling  with  sodium  hydrosulphite  ;  Aniline 
llack'and  Blacks  from  sulphur  dyestuffs  are  only  tran- 
ently  decolorised,  the  colour  returning  when  the  sample  is 
ashed  with  water.  If  the  sample  be  placed  in  a  boiling 
liloride  of  lime  solution  of  3'  1!.,  Aniline  Black  changes  to 
it-brown;  a  .Sulphur  Black  topped  with  Aniline  Black 
■comes  yellow  to  light  brown  (according  to  the  proportion 
.\.niline  Black)  ;  and  a  Sulphur  Black  is  completely 
■lolorised.  If  the  sample  he  carbonised  with  concentrated 
Iphuric  acid,  then,  on  diluting  with  water,  a  light  green 
lulion  indicates  the  presence  of  Aniline  Black  and  a 
ilourless  solution  that  of  a  Sulphur  Black. — A.  S. 

English  Patents. 

cj-d/e   Fabrics;    Process    of   Making    yon-Shrinkable, 

.Porous,  Foramimius .    W.  Schmitz,  Aix-la-tlhapelle, 

'Germany.     Eng.  Pat.  22,076,  Nov.  1,  ;9Ul. 

ssiKS,  woven  partly  with  yarn^  composed  of  animal 
,ool)  fibres  and  partly  with  yarns  composed  of  vegetable 
|ire8,  are  first  fulled,  and  are  then  carbonised  to  destrny 
3  vegetable  fibres,  being  thus  rendered  unshrinkable  and 
rmeable. — E.  B. 

Nitrocellulose;  Denitration  of .     H.  Richter. 

Eng.  Pat.  12,695,  1901. 

See  under  XXL,  page  1038. 

irn  and  like  Materials  in  the  Form  of  Cops  or 
•Packar/es  ;   Preparing  ,  for  Dyeing,  Finishing,  and 

'liter    Purposes.      .S.    W.    Wardwell,    Providence,    R.I., 

■  S.A.     Eng.  Pat.  3422,  Feb.  11,  1902. 

,ENS  lire  wound  upon  flexible  tubes,  composed  of  opeu- 
'shed  fabrics,  into  porous  cops,  with  protecting  and 
iiininp  covers  formed  by  extending  the  tubes  over  the 
N  and  sides  of  the  cops,  and  are  dyed,  &c.,  in  this  state. 

— E.  B. 

'eing,  Sf-c.,  Fibrous  Material  in  a  Spun  or  other  State 

''Yams']  ;    Apparatus  for   .     R.   lUingworth,  J.  T. 

iilazey,  and  G.  Naylor,  Coventry.  Eng.  Pat.  9720, 
May  10,  1901. 

I,  apparatus  in  question  consists  essentially  of  a  dye- 
isel  of  a  cylindrical  shape  and  open  at  the  top,  into  which 
iitted  a  piston  furnished  at  its  upper  side  with  means  for 
■irying  the  cops  to  be  dyed,  and  with  holes  communicating 
ih  the  liquor-space  below.  The  reciprocating  motion  of 
'  piston  causes  the  dye-liquor  lo  be  alternately  drawn  and 

:ed  through  the  cops. — E.  B. 

cd     Tcrtile    Fabrics ;  An  Improved    Method   of  Dis- 

harging  .       E.  Knecht   and   P.  .Spence  and   Sons, 

.td.     Eng.  Pat.  9847,  May  13,  1901. 

'CHARGES  are  produced  on  textile  fabrics  dyed  with 
:  dyestuffs,  by  the  use  jf  titanium  salts  derived  from  llie 
■  lesTiO  or  Ti.iOj,  titanium  sesquichloride,  TiClj,  being  the 
'  ipound  commonly  employed. 

V  white  discharge  on  a  cotton  fabric  dyed  with  Benzo- 
lipurin  1  B,  is  obtained  by  printing  with  a  paste  of  highly 
i':ined  British  gum  (100  parts)  containing  O".')  part 
'  I  parts  of  titanium  sesquichloride.  This  mixture  may  be 
I  1  in   discharging  Crystal   Scarlet  by   the   addition   of 


5 — 10  parts  of  ammonium  thiocyanate.  A  red  discharge 
paste  is  prepared  by  the  introduction  of  Safranine,  citric 
acid,  and  either  sodium  acetate  or  a  convenient  thiocvanate. 

— G.  t.  M. 

Printing  'Vegetable  Fibres  [with  Indanthrene].  J.  Y. 
Johnson,  liondon.  From  The  Badisohe  Anilin  und  Soda 
Fabrik,  Ludwigshafen-on-Khiue,  Germany.  Eng,  Pat. 
16,901,  Aug.  22,  1901. 

The  dyestuffs  obtained  from  fl-amino-anthraquinone  by 
fusion  with  alkalis  or  in  other  ways  (Eng.  Pats.  3239 
and  24,3.")4,  1901  ;  this  .Journal,  1902,  249,  and  910)  are 
applied  in  printing  fabrics  composed  of  vegetable  fibres, 
according  to  the  methods  described  below. 

(1)  The  fabric  is  printed  with  a  dyestuff  of  the  above- 
mentioned  class,  in  admixture  with  a  reducing  .agent  and 
alkali,  and  is  steamed.  Thus  a  mixture  is  prepared  of 
56  parts  of  gum,  60  parts  of  dextrin,  188  parts  of  water, 
546  parts  of  caustic  soda-lye  (containing  about  II  per  cent, 
of  NaOH),  50  parts  of  stannous  chloride  or  of  stannous 
oxide,  and  100  parts  of  a  10  per  cent,  paste  of  the  dyestuff. 
This  is  printed  upon  the  fabric,  which  has  previously  been 
prepared  with  oil  or  with  glucose,  and  the  fabric  is  then 
steamed  with  damp  steam  for  5 — 10  minutes. 

(2)  The  fabric  is  printed  with  a  mixture  containing  a 
reducing  agent,  and  is  then  passed  through  a  solution  of 
alkah.  A  mixture  suitable  for  this  purpose  consists  of 
115  parts  of  gum,  82  parts  of  flour,  5.13  parts  of  water,  70 
parts  of  stannous  chloride,  100  parts  of  water,  and  100  parts 
of  a  10  per  cent,  paste  of  the  dyestuff.  The  f.ibrie  printed 
with  this  is  dried,  and  passed,  for  about  half  a  minute,  into 
a  bath  of  caustic  soda-lye  (containing  about  10  per  cent,  of 
NaOH)  at  a  temperature  of  about  65° — 75°  C. ;  it  is  then 
washed  and  dried.  The  stannous  chloride  may  l)e  replaced 
by  other  reducing  agents  or  mixtures  of  reducing  agents. 
If  ferrous  sulphate  he  used  to  effect  the  reduction,  ferric 
oxide  is  formed  during  the  treatment  with  alkali,  and  this 
must  be  removed  by  passing  the  fabric  through  a  bath  of 
dilute  sulphuric  acid,  but  the  ferric  oxide  is  most  readily 
removed  it  tartaric  acid  be  added  to  the  printing  mixture. 
During  the  passage  through  the  alkali  bath,  the  unprinted 
parts  of  the  fabric  tend  to  become  discoloured.  This  can 
be  prevented  by  adding  sodium  bichromate  to  the  bath. 

(3)  A  mixture  of  the  dyestuff  and  causti(>  alkali,  with 
or  without  a  thickening  agent,  is  printed  upon  the  fabric, 
which  is  then  steamed  for  about  half  an  hour.— E.  B. 

Fabrics   and  other  Products  ;   Process  for  Rendering , 

Impermeable  to  Liquids.  H.  J.  Haddan,  London.  From 
G.  Dutilleul,  Lille,  France.  Eng.  Pat.  11,106,  July  10, 
1901. 

The  following  solutions  are  employed: — (1)  Alum  and 
tannic  acid  (15  grms.  of  each  per  litre  of  water)  ;  (2) 
potash  (25  grms.  per  litre  of  water):  and  (3)  paraffin 
(1  grm.),  vaseline  (11  grms.),  and  heavy  mineral  oil 
(3  grms.)  m  light  petroleum  (1  litre).  Textile  fabrics,  in 
the  dry  state,  are  immersed  for  10 — 15  minutes,  in  solu- 
tion (3)  alone,  or  they  are  passed  successively  through 
solutions  (1)  and  (2),  and  are  then  immersed  in  solution 
(3),  being  allowed  to  dry  after  each  operation.  Paper, 
ropes,  cork,  I'cc.  are  treated  with  the  several  solutions  by 
means  of  brushes.  Dyestuffs  may  be  added  to  the  solution? 
to  colour  the  materials  which  are  rendered  waterproof  in 
this  manner. — E.  B. 

United  States  Patent. 

Fibres  from    Reeds,  Hushes,  or  similar  Plants  ;   Process 

for  producing   Long   and    Short   .     L.   v.    Ordodv, 

Buda-Pesth.  '  U.S.  Pat.  703,814,  July  1,  1902. 

Reeds,  rushes,  and  the  fibrous  stalks  of  similar  plants  are 
macerated  in  water  for  six  hours  at  40° — 45°,  the  upper  and 
lower  parts  of  the  stems  being  treated  separately  throughout 
the  entire  process.  The  maceration  is  twice  repeated,  and 
then  the  st.alks  are  squeezed  out,  cut  into  thin  horizontal 
strips,  and  boiled  in  a  lye  containing  2 — 3  per  cent,  of 
caustic  soda  or  potash,  mixed  wiih  an  emulsion  of  milk 
of  lime  and  petroleum.  The  m.aterials  are  subsequentiv 
washed,  the   long   and   short   fibres    being  separated,  and 
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passed  tLrough  a  bath  containiDg  a  dilute  solution  of  acetin 
acid.  The  lonp  fibres  are  then  broken  in  suitable  machines, 
combed,  heckled,  and  spun  like  hemp  ;  the  product 
resembles  jute,  but  is  stronger  and  cheaper.  The  short 
iibres  are  employed  in  paper  manufacture,  ,Tnd,  when  mixed 
with  cow-hair,  form  a  useful  felting  material. — G.  T.  M. 


VII.-ACIDS,  ALKALIS,  AND  SALTS. 

Sulphuric  Acid  Manufacture  ;  The  Fan  in .  A  Con- 
tribution to  the  History  of  the  Sulphuric  Acid  Process. 
O.  Miihlhauser.  Zeiis.  .angew.  Chem..  ia02,  15  [27], 
672—674. 

FoK  many  j'ears  the  only  means  (mployed  to  increase  or 
regulate  the  draught  iu  the  chamber  process  was  the 
chimney-stack,  but  of  late  the  fan  has  come  more  and 
more  into  use  for  this  purpose,  and  the  chimney  has  been 
retained  .simply  as  a  means  of  delivering  the  waste  gases  of 
the  process  into  the  atmosphere  at  a  height  sufficient  to 
insure  their  spreading  and  dilution,  and  to  prevent  nuisance 
arising  from  them.  Mechanical  means  to  create  or  regulate 
the  draught  were  first  introduced  by  Hagen  in  187S,  at  the 
Halsbriicke  Vitriol  Works,  two  Ivoot's  blowers  in  lead 
being  erected,  of  which  one  was  placed  between  the  Glover 
and  the  first  chamber.  These  completely  overcame  the 
difficulties  of  draught,  arising  especially  in  hot  we.alher, 
from   the   great  distance    between    the    burners   and   the 


La  Salle  works  have  used  two  fans,  oue  between  ths  Glcii 
and  the  first  chamber,  the  other  between  the  last  chain! 
and  the  Gay-Lussac.  The  increase  in  the  use  of  the  fai 
the  United  .States  is  largely  due  to  F.  J.  Falding. 
fan  consists  of  a  cast-iron  case,  lined  internally  W| 
lead ;  the  fan  itself  is  made  of  an  acid-resisting  hard  Wl 
alloy,  and  is  mounted  on  a  cast-iron  bed-plate,  ti\ 
balanercl  with  the  greatest  exactness,  so  that  it  can  be  i 
at  a  high  speed.  It  is  made  so  large  that  it  will  feec 
chamber-space  of  100,00u  to  7no,000  cb.  ft.,  and  the  sp( 
can  be  regulated,  by  means  of  an  Evans  friction  puU 
between  lOil  and  700  revolutions  per  minute.  The  accc 
panying  figure  shows  how  the  fan  is  mounted  and  cuoneo 
with  the  Glover  tower. 

The  author  considers  the  introduction  of  the  fan  in 
chamber  process  to  be  one  of  the  most  important  impnf 
meuts  of  the  past  2.'i  years ;  through  it  the  process 
acquired  a  machine-like  regukarity.  He  points  out  i 
Lunge's  plale  towers,  by  diminishing  the  resistance  in  i 
travel  of  the  gases,  have  also  contributed  largely  to  m 
the  process  capable  of  regulation. — J.  T.  1). 


chambers.  The  idea  was  developed  by  E.  C.  Hegeler,  in  a 
line  works  at  La  Salle,  Illinois,  U.S.A.  In  188l',  he  sub- 
stituted a  fan  for  Hagen's  blowers.  This  was  made  in  the 
first  instance  of  iron,  afterwards  covered  with  lead.  But  as 
this  did  not  last,  the  fan  was  ultimately  made  of  hard  lead 
and  worked  in  a  case  of  soft  lead.     For  many  years  the 


Cyanides  from  Gas  ;  Extraction  of .     M.  Guille' 

J.  Gas  Lighting,  1902,  80,  [2043],  89. 

The  author  has  made  some  experiments  on  the  methoci 
extracting  cyanogen  from  gas  containing  much  ammoois 
means  of  ferrous  sulphate  solution  (see  this  .lournal,  1! 
999).  The  amount  of  ammonia  present  should  be  about 
of  that  of  yellow  cyanide  produced  from  the  cyanogen, 
much  ammonia  be  present,  it  is  preferably  reduce^ 
the  proper  amount  before  passing  the  gas  to  the  cyai 
washer.  As  a  guide  to  the  proper  condition  of  the  gai  ijni 
piece  of  turmeric.  pai)er  strongly  acidified  with  tartaric ! 
is  recommended.  The  paper  is  changed  about  every 
hours ;  it  becomes  blue  if  excess  of  ammonia  be  pree 
The  following  is  the  be.st  method  of  treating  the  liquor  f 
the  cyanide  washer.  The  action  is  arrested  exactly  at 
point  when  the  cyanide  is  all  in  the  insoluble  state, 
pure  ammonium  sulphate  alone  remains  in  the  solution,  'o 
the  crude  liquor  dilute  sulphuric  acid  is  added,  and  it 
hydrogen  sulphide  evolved,  is  allowed  to  escape.  The  lii 
is  now  stirred  and  a  drop  transferred  to  a  piece  of  fii 
paper,  and  a  drop  of  ferric  chloride  solution  and  potas^i  ^j, 
ferrocyanide  solution,  respectively,  brought  on  either  sidi  |jij^,| 
the  drop  of  liquor.  A  blue  colour  with  the  ferric  chlt^^ 
indicates  the  presence  of  cyanide  in  the  liquor,  and  r 
acid  should  be  added.  Absence  of  colour  with  the  fj 
chloride,  and  a  blue  or  greeu  colour  with  the  fcrrocya 
indicates  iron  in  solution,  i  e.,  the  addition  nf  too  n^PS"* 
acid  ;  in  this  case,  a  further  quantity  of  liquor  mns: 
added.  At  the  right  point  no  colour  is  given  on  either 
of  the  test  drop.  If  the  licjuor  has  been  subjected 
large  excess  of  gas  containing  ammonia,  the  iron  snip' 
produced  may  be  attacked  to  such  an  extent  that  theJ' 
not  enough  left  in  the  liquor  to  ensure  the  formatici  '"•' 
insoluble  double  cyanide.  If  this  be  so,  the  licjuor  ia  or 
coloured  and  is  turned  blue  by  the  ferric  chloride.  In 
a  case,  the  ferrous  sulphate  solution  u.sed  in  the  washi 
added  instead  of  acid,  and  the  tests  on  filter-paper 
continued  as  before.  It  is  stated  that  by  this  methoc' 
extraction  of  the  cyanogen  is  complete,  and  a  very  li 
ammonium  sulphate  is  obtained. — A.  S. 
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Calcium     Sulphaluminate ;      Composition     of    — 
L.  Dev.al.    Thonind.  Zeit.,  26,  [78],  1081—1082. 


Two  methods  of  preparation  were  employed.    Iu  tba'l     wc 


Wii 


a  clear  solution  cont.aining   5C27grms.   of  lime  front 

calcination  of  precipitated  calcium   earhonate,  was  all 

to  act  for   three  months   on   a  similar  solution  conta  Qj    K\ 

o'537    grms.    of   aluminium   sulphate    (alumina,    I'l     ,|.,', 

sulphur  trioxide,  3  385  grms.),  this  second  solution 

gradually  added  to  the  first.     In  the  second  nu'tbod,  1 

of  finely  pulverised,   dried  hydrated  tricalciuin   aluiral    W 


a  fen 


Xrii 


(containing  0-377  grm.  of  alumina)  was  treated  for 
months   with   a   solution   of    calcium   sulphate   cooteil 
0-920   grm.   of  sulphur   trioxide.      The   product  ha(tl 
following  composition  : — Alumina,  0  048  (0  043)  ;  sum 
trioxide,   0-113    (0115);    lime,   0-170    (0186);    c)l)#i;4i 
dioxide,  0  (0-028)  ;  the  extra  lime  and  the  carhondiii 
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the  second  case  being  due  to  the  formation  of  calcium  car- 
nate  durinij  the  experiment.  lu  both  cases  the  composition 
proximateil  very  closely  to  the  formula  AljOj^CaO 
'OjCiiO),  and  the  amount  of  water  taken  up  during 
ist;illisation  was  ascertained  to  he  28 '5  mols.,  the 
nil. nition  of  the  crystalline  substance  being  :  water, 
s  •  alumina,  8  5;  sulphur  trioxide,  20  ■  0  ;  lime,  28  ■  8  per 
it.-C.  S. 

Emglish  PATENrS. 

Ud  Miiteriti!   with   Gai ;     Treatment   of ,    ns    in    the 

carrying  out  of  Catalytical  Jiaictions.  V.  Naef,  New 
rork.  "Eng.  I'at.  lJ,y76,  July  23,  1901.  (Under 
[utcrnat.  Cou.,  May  10,  1901.) 

PLicACLE  in  the  manufacture  of  sulphuric  .anhydride 
m  sulphurous  acid.  The  claims  (131  in  number)  refer 
successive  treatment  and  intermediate  adjustment  of 
i]ierature  during  the  progress  of  the  reaction,  agitating 
1    ilrying    appliances,   the    removal    of    impurities,    the 

1  iiicatioQ  of  agents  with  acid  and  alkali,  the  treatracut  of 
nt   acent,  and  various    arrangements  of    apparatus   for 

1  L-rating,  heating,  cooling,  supplying,  and  directing  the 
V  of  the  gas. — S.  A. 

;  phate  of  Alumina  ;    Manufacture  of  .      .T.   Bock, 

iberlossuitz,  near  Uresdeu,   Germany.     Eng.   Pat.  9545, 
ril  24,  1902. 

.:r)N  of  aluminium  sulphate  is  concentrated  under  a 
.iiui  until  crystals  are  formed,  the  growth  of  which  is 
1  i  ased  by  adding  more  of  the  solution.  When  the 
!i'd  crop  of  cr3'stals  has  been  obtained,  the  latter  are 
iruted  from  the  magma  by  centrifugal  action  or  other 
1 1  lie  means. — E.  S. 

niam  Sulphate ;  Manufacture  of .    A.  Feldmann, 

Kicmen,  Germany.     Eng.  Pat.  11,525,  May  20,  1902. 

1  1  saturator  vessels  are  connected  in  series,  the  second 
a  higher  one  being  covered  and  connected  with  the  first 
\  an  overflow  pipe  opening  into  the  bell  of  the  lower 
I  el,  which  is  thus  supplied  with  relatively  fresh  acid. 

— E.  S. 

United  States  Patents. 

;  ^hurous  Acid ;  Apparatus  for  Making .    W.  Wcn- 

■1,  Appleton,  Wisconsin.      U.S.  Pat.  704,412,  July   8, 

102. 

fumes  from  a  sulphur  burner  are  i)assed  through  a  pipe 

crted  U-shape  into  the  lower  part  of  a   closed  tank 

c  aining  water,  from   the   upper,  vacant  space  of  which  a 

p-  passes  upwards,  and  is   then  curved  doivnwards,  to 

«,r  near  the  bottom   of  a  second  similar  tank,  also  con- 

t:  ng  water.     From  the  top  of  this  tank  a  pipe  is  led 

d  awards  to   enter  an   ejector  pipe  communicating  by  a 

b  zontal  tube  of  greater  diameter  with  a  water  supply,  so 

t!  the  flow  of  water  about  the   end  of  the  vertical  pipe 

n  induce  a  vacuum  in  the  connected  tanks. — E.  S. 

-  ■Tiwny  Oxide  ;  Process  of  Making  White  .     A.  S. 

Plews,  London.     U.S.  Pat.  704,367,  July  8,  1902. 

JS,iMONT  ore  is  heated  with  smokeless  fuel  to  a  bright 
ri;  in  an  oxidising  and  reducing  atmosphere  alternately 
m  ng  as  antimony  fumes  are  evolved ;  steam  is  injected 
ii  the  fumes,  and  the  product  is  received  in  condensing 
cl  abers  provided  with  means  for  absorbing  any  traces  of 
J  nony  from  the  exit  gases. — E.  S. 

'I  ili-Metal  Sulphates  ;  Process  of  Separating f^om 

'xiei  Solutions.  (_'.  Iloepfner,  Erankfort-ou-the-Maine, 
ermany  ;  H.  Orth,  Jr.,  Administrator  of  said  Hoepfner, 
ceased.  U.S.  Pat.  704,036,  July  8,  1902.  (Compare 
ig.  Pat.  15,873,  1900  ;  this  Journal,  1901,  987.) 

T]  concentrated  mixed    solution    containing    alkali    sul- 

pfis  is  caused  to   flow  into  a  strongly  cooled  solution  of 

»  table  chloride   (such  as   XaCI  or  ZnCU,  or  both),  with 

f    ant  stirring.      The   chloride   solutions    are  drawn  off 

time  to     time,    and    the    alkali    sulphate    crystals 

d,  removed.     The  cold  solution  is   used  to  reduce  the 

■rature  of  the  cooling  gases  employed  in  the  process. 

— E.  S. 


VIII.-GLASS,  POTTERY,  EJJAMELS. 

English  Patent. 

Glass  by  Electricity  ;  Manufacture  of -.    C.  G.  Redfera , 

London.     From  La  Societe  de  I' Industrie- Verriere  et89  4 
derives,  Brussels.     Eug.  Pat.  17,656,  Sept.  3,  1901. 

The  ratv  material,  instead  of  being  subjected  to  the  actio  > 
of  the  electric  current  in  the  form  of  powder  or  grains,  i  J 
fused  by  it  after  an  initial  compression  into  the  shape  oi^ 
sticks,  halls,  briquettes,  &0.,  or  preferably  into  the  form  of 
ribbon  or  an  endless  chain. — G.  H.  IJ. 

United  States  Patents. 

Glass  ;  Composition  for  Ruby .     R.  Zsigmondy,  Jena , 

Germany.     U.S.  Pat.  703,512,  ,Iuly  1,  1902. 

The  composition  consists  of  a  barytiferous  glass,  made  up 
mainly  of  silicic  acid,  soda,  and  baryta  (the  last  added 
preferiibly  as  nitrate),  to  which  from  0'25  to  1'7  part  of 
gold  is  added  for  every  10,000  parts  of  quartz  sand. 

— W.  C.  H. 

Stained-Glass  Window  or  Similar  Object,  arid  Process  of 
makinq  same.  J.  Taluau.  Assiguor  for  one-half  to 
H.  Vi.  Scattergood,  Philadelphia.  U.S.  Pat.  704,399, 
July  8,  1902. 

.Sections  of  glass  and  other  electrically  non-conducting 
material  are  arranged  on  a  temporarj'  conducting  surface 
or  foundation  on  a  removable  support,  with  their  edges 
apart,  and  then  the  whole  is  exposed  in  an  electrolytic  bath 
until  the  interstices  <are  filled  by  the  deposit  formed  on 
the  conducting  surface,  after  which  the  latter  and  the 
support  are  removed  to  expose  the  faces  of  the  finished 
object.— G.  H.  R. 

Glass ;     Method    of    Framing  .        J.     Taluau     and 

H.    W.    Scattergood,     Philadelphia.     U.S.  Pat.    704,400, 
July  8,  1902. 

In  this  process,  which  is  an  improvement  on  the  preceding 
patent,  a  metallised  support  of  wax  or  other  material  i.-i 
provided  for  'the  component  parts  of  the  object  during  the 
electro-deposition  of  the  frame,  which  is  built  up  by  a 
combination  of  an  electro-deposited  shell  or  base,  and  a 
filling  of  material  which  amalgamates  with  it,  or  serres 
simply  as  a  packing  or  filling. — G.  H.  R. 

Glass ;    Method   of  Framing .     J.  Taluau.    Assignor 

of  one-half  to   H.   W.   Scattergood,   Philadelphia.     U.S. 
Pat.  704,401,  July  8,  1902. 

Relates  to  certain  specific  forms  of  the  invention 
described  in  U.S.  Pat.  704,399  (see  above). — G.  H.  R, 


L?IX.-BUILDING  MATEEIALS,  CLAYS. 
MOETARS  AND  CEMENTS. 

Woods   of  British    Guiana ;     The    Constructional    . 

L.  M.   Hill.      Proe.    Inst.   Civil   En?.,   1902,   147     [1], 
3—8. 

Gkeenheart  iNectandra  Rodiei),  sp.  gr.  1-41.  One  of 
the  eight  first  class  woods  at  Lloyd's.  This  wood,  which  is 
used  as  a  building  material  and  is  highly  valued  for  all 
classes  of  submerged  work,  is  found  in  all  gradations  of 
colour  between  green  and  black  ;  it  varies  in  weight  between 
62  and  75  lb.  per  cubic  foot,  the  oldest  timber  being  the 
darkest  and  heaviest. 

Bullet  Tree  {Mimusops  Batata),  sp.gr.  1-084.  The 
source  of  the  caoutchouc  gum  known  as  balata.  A  dark 
red  and  very  close-grained  wood  of  excellent  and  durable 

j   quality.     Its  uses  are  similar  to  those  of  greenheart,  whilst 

I   it  should  also  be  serviceable  for  street-paving. 

I       Crabwood     (Carapa    Guia7iensis),   sp.gr.   0"656.       .A 

!   brown  wood  much  resembling  mahogany. 

Wallaba  {Epertia  Falcata},  sp.  gr.  I'OSO.     A  dark-red 

1   wood  saturated  with  a  red  resin  which  renders  the  freshly- 
exposed    sur,''ace    sticky.      It    forms    a   durable   building 
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material,  standing  exposure  to  all  conditions,  wet  or  dry, 
but  above  ground  it  is  subject  to  attack  from  wood  ants. 

Mora  (^DimorpUandra  Mora),  sp.  gr.  1-029.  One  of  the 
eight  first-class  -n  cods  at  Iiloyd's.  A  light-red,  close-grained, 
exceedingly  tough  and  durable  wood.  It  resists  dry  rot  and 
is  used  in  shipbuilding.  It  makes  excellent  railway  sleepers 
and  should  be  useful  for  street  paving. 

CiKOtABALLi  CNectaiidra),  sp.  gr.  0-610— 0-83U.  This 
■wood,  which  is  insect-resisting,  occurs  in  two  varieties, 
known  as  "  brown  "  and  "  yellow  "  silverbalU  or  siruaballi. 

SuiiADANNi  (Meliaceae  Ccdreld),  sp.  gr.  0  846.  A  dark 
deep-red-coloured  wood  with  black  streaks. 

SiMAKiii'A  (Pioacjm  o^«?ia/is),  sp.  gr.  0-475.  A  light 
yellow  wood,  cheap  and  plentiful  in  the  Colony.  It  might 
be  used  in  place  of  the  white  pine  wood  of  the  northern 
hemisphere.  It  resists  the  attacks  of  wood  ants  and  other 
insects,  but  will  not  stand  exposure  to  the  weather. 

Cedau  {Idea  allissima),  sp.  gr.  0-.560.  A  reddish- 
brown  wood  valuable  for  cabinet-making.  It  is  not  so 
plentiful  as  the  variety  known  as  white  cedar,  which  is  very 
durable  underground  for  foundation  timbers. 

Lignum  ViTiE  (_Guaiacum  officinale),  sp.  gr.  1-250. 
True  liynum  vitx  is  not  plentiful  in  British  Guiana.  It  is 
often  confounded  with  hackia  {Siderodendron  trifloruvi), 
which  is  equally  hard,  close-gramed,  and  heavy,  and  grows 
abundantly  in  the  Colony.  Both  woods  are  stated  to  be 
practically  indestructible. 

Locust  (^Hymemta  Courharil),  sp.gr.  0'942.  A  streaked 
brownish  close-grained  wood.  The  tree  is  the  source  of 
the  gum  animi  of  commerce,  largely  used  in  the  manufac- 
ture of  varnish.  The  gum  is  found  buried  in  large  quan- 
tities, where  a  tree  has  rotted  away  ;  it  may  also  be  obtained 
in  small  amounts  by  tapping. 

Kakaealli  {Lecijthis  oUaria),  sp.gr.  1-010.  A  hard, 
close-grained,  durable  and  very  tough  wood,  of  a  purple 
colour  on  all  cut  and  exposed  surfaces.  It  would  probably 
be  better  as  a  street-paving  material  even  than  bullet  tree  or 
mora. 

HoUEOOBALti  {JUimosa  guionejisis),  sp.  gr.  0-89.5.  A 
wood  of  a  light  brown  colour,  variegated  with  vertical  veins 
/>f  black  and  brown.  It  is  very  durable  under  water.  It  is 
stated  that  the  kinds  of  timber  described  above  can  be  sup- 
plied from  British  Guiana  in  large  quantities  at  reasonable 
prices.— A.  S, 

Cement ;    The   Hydraulic  Modulus   of  Portland ] 

O.Lieven.    Thonind.-Zeit.,  26,  [75],  981— 983. 

In  support  of  the  Le  Chatelicr  theory,  and  in  opposition  to 
the  Russian  standard  of  hvdraulic  modulus,  wherein  the 
ratio  (CaO,  NajO,  K^O)  ^  {«iOj,  Al^O^,  FcjUJ  =  1  -  7—2  -  2, 
the  author  cites  two  examples  of  Kussiau  Portland  cement. 
In  the  one  case,  that  of  Novorossisk  <^ement,  the  upper 
chalk  rock  used  consists  of  a  series  of  marls,  Avith  clay 
partings,  exceedingly  fine  in  grain  and  with  a  very  high 
percentage  of  silica,  but  varying  in  composition.  Here  it  is 
found  that  only  a  very  inferior  cement  is  obtained  from  the 
strata  which  agree  with  the  Russian  standard  in  composition, 
and  that  the  limits  of  CaCOj  therein  prescribed  must  be 
considerably  exceeded  in  order  to  obtain  a  good  article ;  on 
the  other  hand,  the  best  cement  is  furnished  by  the  strata 
complying  with  the  limits  of  composition  laid  down  by 
Le  Chatelicr.  A  good  commercial  product,  harmonising 
with  the  Russian  standard  of  hydraulic  modulus,  is,  how- 
ever, obtained  by  suitably  blending  different  stratii.  The 
extreme  limits  of  fluctuation  in  the  composition  of  the 
different  layers  are  as  follows  :— CaO,  72-01— 66-07  per 
cent.;  SiOj,  23-7.5-29-02;  AI3O3,  3-11—3-40;  FejOa, 
0-85—1-24;  MgO,  0-30—0-20  per  cent.,  corresponding 
respectively  to  the  Le  Chatelicr  factors  :  (CaO,  MgO)  -i- 
(SiO.„  Al.,03)  =  3-03-2-28,  and  (CaO,  MgO)  -f-  [SiOj  - 
(AUO3.  FeA)  ]   =  3  -  59—2  •  67. . 

The  second  case  cited  is  that  of  Amwrosiewka  cement. 
Eeie  the  rock  is  friable  and  of  chalky  consistence.  The 
composition  is  regular  in  places,  but  fluctuates  in  others, 
the  variation  bsing  more  difficult  to  detect  oiving  to  the 
absence  of  decided  stratification.     The  gram  is  exceedingly 


fine,  and  the  proportion  of  sili';;t  high,  the  limits  of  com- 
position in  the  usable  portions  being  CaO,  67  ■  64 — 7U  ■  96  per 
cent.;  Si0.j,  23-84-22-34;  AlsOj.FcjOj,  8'12— j-96  per 
cent.  A  uniform  commercial  product  is  obtained  by  careful 
mixing. — C.  S. 

Calcium  Snlplialuminate  ,-  Composition  of        ...    L.  Deval. 
See  under  VII.,  page  1026. 

English  Patents. 

Bricks    and    other    Earthenware    or    Ceramic   Productf 

Process  and  Apparatus  for  Drying .     C.  Berhenke, 

Billerbeck,  Germany.     Eng.  Pat.  20,643,  Oct.  15, 1901. ' 

The  hot  combustion  gases  from  annular  kilns  and  the  like 
are  led  through  pipes  arranged  in  the  drying  space,  in 
which  the  goods  to  be  dried  are  stacked,  and  escape  by  a 
flue  from  these  pipes  to  the  kiln  chimney.  The  vapours 
derived  from  the  drying  goods  escape  through  openings  in 
the  roof  of  the  drying  chamber  into  transverse  chauoels 
opening  inio  longitudinal  channels,  which  conduct  the 
vapours  to  a  chimney. — W.  C.  H. 

Wood  and  other  Porous  Materials  ;  Impregnation  c/* 
A.  J.   lioult,  London.     From  Hiilsberg   and  Co.,  Char- 
lottenburg,  Berlin.  .  Eng.  Pat.  6844,  March  20,  1902. 

Porous  material  is  subjected  to  the  action  of  air  or  gas 
under  considerable  pressure,  whereby  the  cells,  pores,  or 
cavities  are  filled  with  compressed  gas ;  the  impregnating 
liquid  is  then  applied  under  still  greater  pressure,  and  whiu 
this  is  lowered  to  atmospheric  pressure,  or  below,  it  is  said 
that  the  gas  compressed  in  the  cells,  &c.  forces  out  the 
excess  of  the  impregnating  liquid  from  them,  leaving  onl) 
the  walls  impregnated. — W.  C.  H. 

Metal  and    other    Stafaces ;    Composition  for    Covami 

.     G.  Harding,   Liverpool.     Eng.   Pat.  8442,  Apri 

11,  1902. 

The  kind  of  composition  referred  to  is  that  for  coveriof 
tiles,  blocks,  &c. 

A  coating  of  an  aqueous  solution  of  magnesium  chloride 
of  about  1-186  sp.  gr.  is  applied  to  the  cleaned  surface  li 
be  covered,  and  on  this  coat  is  spread  the  rompositioi 
consisting  of  some  of  the  magnesium  chloride  eolutic 
mentioned  above,  mixed  with  hard-wood  sawdust,  cort 
dust,  peat  moss,  or  the  like,  to  which,  just  before  applici 
tion,  magnesitc  and  a  further  quantity  of  magnesiui 
chloride  solution  are  added.  The  proportions  suggeste 
are  equal  parts  of  magnesite,  of  sawdust,  &c.,  combine 
with  the  magnesium  chloride  solution,  and  of  magneniui 
chloride  solution.  See  Eng.  Pat.  11,644,  1901;  th 
Journal,  1902,  915.— W.  C.  H. 

United  States  Patents. 

Wood ;    Apparatus  for  Impreonaiing  .      J.  Bomt    I 

Rahway,  N.J..  U.S.A.  U.S.  Pat.  703,522,  July  1,  190S 
An  apparatus  consisting  of  a  tank  or  boiler  closed  at  0 
end,  with  a  central  opening  provided  with  a  flexible  gaski 
like  device  at  the  other,  through  which  the  log  passi 
Inside  the  closed  end  is  a  funnel-shaped  chamber  ir 
which  steam  and  the  impregnating  fire-  or  water-proofi 
mixture  are  pumped.  The  smaller  end  of  this  chamber 
provided  with  a  delivery  throat  and  perforated  thimb 
with  spring  plates,  which  engage  one  end  of  the  log,  < 
latter  being  held  iu  position  by  the  pressure  exerted  bjv 
travelling  car,  working  on  a  rack,  and  supporting  the  ot!' 
end  of  the  log  outside  the  tank. — W.  C.  H. 

Stone;  Process  of  Making  Artificial  ,  and  Formi  _j_-.. 

Articles  therefrom.     G.  P.  Chappell,  New  York,  U.S 
U.S.  Pat.  703,640,  July  1,  1902. 


;«1 
Uiri 


One  part  by  weight  of  magnesium  chloride  is  dis«ol*e<>l 
one  part  of  water,  and  mixed  with  two  parts  of  magnesH      ^^ 
oxide  ;  to  this  mass  a  filling  material,  such  as  wood-powf,  ^, 
leather-powder,  marble  dust,  &c.  is  added,  and  the  wi « 
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loroughly  worked  until  it  acquires  a  puttv-like  consistency. 
Irom  this  compmind  articles  can  be  moulded,  which  retain 
'eir  form  sufficiently  to  be  removed  quickly  from  the 
joulds.— W.  C,  H. 

X.-METALLURGY. 

Told]  Diehl  \_Cyamde]  Process.  H.  Kiiutsen.  Paper 
I    read  before  Inst,  of  Mining  and  Metall.,  June  19,  1902. 

as  Diehl  process  is  peculiarly  suitable  to  some  of  the 
'algoorlie  ores,  of  which  typical  examples  are  given 
iiowing  an  assay  value  of  from  16  dwt.  to  5.j  oz.  of  gold 
■r  ton  ill  rock  containing  from  lO.V  to  30^  per  cent,  of 
13CO3,  from  9i  to  38J  per  cent,  of  CaCOa  (and  a  little 
igCOj),  and  from  4()',-  to  77i  per  cent,  of  insoluble  matter, 
'ich  a  rock  after  fine-crushing  and  roasting,  yields  a 
iterial  which  forms  a  cement  and  sets  hard  in  the 
rcolators. 

I  In  the  Dieli!  process  this  difficultj'  is  obviated  by 
•sating  the  material  raw.  The  ore  is  first  crushed, 
eferably  in  a  Krupp  tube-mill  ("flint-mill"),  which 
nsists  of  a  cylinder,  18  ft.  long  by  4  ft.  in  diameter, 
arged  with  four  tons  of  flint  balls.  The  whole  of  the 
mes  formed  will  pass  a  sieve  of  ."200  meshes,  whilst  only 
ree  per  cent,  remain  on  a  sieve  of  220  meshes  per  lin.  in. 
le  slimes  are  concentrated,  by  means  of  a  series  of  spitz- 
sten,  to  a  pulp  containing  40 — 50  per  cent,  of  dry 
iterial,  and  the  latter  is  charged  into  agitators,  having  a 
Opacity  of  100 — 12.')  tons  of  pulp,  where  it  is  kept  in 
otion  by  stirrers  for   1 — li   hours  with  an  addition    of 

i'tassiam  cyanide  (4  •  4  lb.  of  KCy  per  ton  of  dry  material 
ly  suffice  for  slimes  containing  1 — 3  oz.  of  Au  per  ton). 
)OUt  1  ■  1  lb.  per  ton  (of  dry  material)  of  cyanogen 
jmide  is  then  added,  and  the  mixture  is  again  agitated, 
til  after  24  hours  from  the  time  at  which  the  potassium 
inide  was  added,  the  action  may  be  stojiped.  In  the 
lantime,  if  the  ore  was  very  rich  in  gold,  a  further 
jply  of  potassium  cyanide  and  cyanogen  bromide  is 
(led  after  eight  hours  from  the  start ;  and,  about  two 
irs  before  the  end,  lime  to  the  extent  of  from  1  to  4  lb. 
iiaally  3  to  4  lb.)  per  ton  is  added,  as  it  is  found  that 
|;leaner  precipitate  is  thus  obtained  in  the  zinc  boxes, 
lanogen  chloride  is  shown  to  be  far  less  etficacious  than 
'.inogen  bromide.  The  sludge  is  (hen  filter-pressed  in 
«ses  with  .TO  compartments,  each  yielding  a  cake 
<  395  X  2'  —  3  ins.  and  weighing,  dry,  about  ij — 2 
Compressed  air  is  used  to  force  the  material  into  the 
.imes,  the  initial  pressure  being  30  lb.,  and  the  final 
.juired  .50 — T.'i  lb.  per  sq.  in.  The  cakes  are  then  washed 
■,]Htu  with  about  (per  five  tons  of  charge)  3.50 — 500  gallons 
ijweak  solution,  and  then  mth  a  like  amount  of  water, 
.^er  which  the  cakes  are  "dry-blown,"  by  forcing  a 
I  rent  of  air  at  about  SO  lb.  per  sq.  in.  pressure  for  10 — 1,'> 
iliutes.  The  time  required  for  the  operation  is  about 
fy  hours.  The  gold  solution  is  then  passed  through  a 
llsr-bottom,  a  plate-filter  or  small  filter-press  to  the  zinc 
l|:es.  The  solution  from  the  filter  boxes  and  the  overflow 
ijnthe  spitzkasten  are  pumped  back  to  the  storage  tank 
fin  which  the  battery  or  ore-mixer  is  fed ;  the  former  will 
tjtain  0'05 — 0"  15  per  cent,  of  potassium  cyanide  or  somc- 
t'es  more,  but  this  is  not  found  to  interfere  with  the  progress 
c.'Jie  process.  If  mercury  passes  into  the  solution  from 
ti  plates  when  amalgamation  is  used,  or  from  the  ore  (for 
l;goorlie  ores  often  contain  coloradoite  HgTe),  it  may  be 
r  )vered  by  retorting  the  gold  slimes  from  the  zinc  boxes 
t,ire  roasting.  The  only  drawback  to  the  presence  of 
[(issinm  cyanide  in  the  return  water  is  that  the  copper 
p'es  wear  out  more  rapidly.  Details  are  given  of  the 
a'lication  of  the  process  at  three  Kalgoorlie  mines :  the 
Ijinan's  Star,  the  Lake  View  Consols,  and  the  Hannan's 
I.wnHill  ;  schemes  ofworking  being  given  for  the  first  .and 
It  named.  At  the  second-named,  a  comparison  of  cosf-s 
S.Ted  that  during  August  1 901 ,  v  hereas  by  the  roasting  pro- 
e(  the  expenditure  per  ton  of  ore  treated  was  37s.  4*29.5rf. ; 
bihe  Diehl  process,  including  Is.  9*196<i.  royalty,  it  wiis 
8j  9-03C?.  per  ton,  whilst  the  value  of  gold  extracted  per 
tqwas  a/.  12s.  l-4d.  by  the  roasting  and  5/.  15s.  0-4d.  by 
t^Diehl  process. — W.  G.  M. 


English  Patents. 

Furnaces ;  Heating  Blast  for  .     P.  Naef,  New  York. 

Eng.   Pat.    13,302c,   June  20,  1901.      (Under   Internat. 
Conv.,  Xov.  30,  1900.) 

Molten  slag  is  sprayed  into  a  rotary  cylinder  by  means  of 
the  blast,  which  passes  on  to  the  furnace,  the  pulverulent 
slag  passing  into  a  hopper  at  the  lower  end  of  the  cylinder. 
Or  a  liquid  of  high  specific  heat  and  boiling  point,  such  as 
oil,  salt  solution,  or  molten  metal,  is  heated  iu  a  revolving 
cylinder  by  leading  hot  combustion  gases  through  it,  and 
the  liquid  is  then  agitated  in  another  revolving  cylinder 
through  which  the  blast  is  passed. — H.  B. 

Slast-Fumace  Gases;    Treatment  of ,and  Utilisation 

of  their  Heat,  and  Apjiaratus  therefor,     B.  H.  Thwaite, 
London.     Eng.  Pat.  13,595,  Ang.  1,  1901. 

See  U.S.  Pat.  G90,795  ;  this  .Journal,  1902,  352.— E.  S. 


Blast  or  other  Furnaces  ;  Fusion  of  Hardened  or  Metallic 

Masses  by  a  Flame  Jet,particularlij  applicable  to . 

A.  J.  Boult,  London.  From  Cijlii-Miisener  Bergwerks- 
Aktien-A'erein,  Creuzthal,  Germany.  Eng.  Pat.  14,146, 
July  11,  1901. 

The  burner  jet  comprises  two  gas-passages,  one  for  hy- 
drogen or  a  hydrocarbon  gas  or  vapour,  and  the  other  for 
oxygen.  The  burner  head  has  a  water-cooled  easing,  or  is 
otherwise  protected.  When  the  mass  to  be  fused  is 
brought  to  a  glowing  heat,  the  pressure  of  the  gas,  or  of  the 
oxygen  only,  is  increased  ;  the  latter  especially  iu  case  the 
mass  is  of  iron  or  is  combustible.  The  invention  is- 
applicable  in  the  release  of  clogged  tap-holes  to  blast-  and 
other  furuaces,  and  for  the  fusion  of  hardened  or  metallic 
masses  generally. — E.  S. 

Metallurgical    Operations  ;    Process  and  Apparatus  for 

Utilising  the   Waste  Heat  of .     J.  Imray,  London. 

From  La  Societe  Electro-JIetallurgique  Franijaise  of 
Froges,  France.     Eng.  Pat.  14,576,  July  17,  1901. 

A  fuenace,  which  may  be  of  the  electrical  type,  com-- 
municatee  at  one  end  with  a  vertical  shaft,  into  which, 
through  a  valved  hopper  at  the  top,  the  ore  to  be  reduced  is 
charged.  Fuel  is  introduced  through  a  hopper  at  the  opposite 
end  of  the  furnace,  into  which  air  to  support  combustion 
is  also  admitted.  The  highly  heated  carbon  monoxide  pro- 
duced burns  amidst  the  ore  iu  the  shaft  (the  waste  gases 
having  outlet  near  the  top),  and  the  ore  thus  heated 
descends  by  gr.avity  into  the  furnace,  which  may  be 
adapted  to  receive  either  solid  or  gaseous  fuel.  In  every 
case,  the  ore  and  the  carbonaceous  fuel  are  kept  separate 
until  they  are  required  to  enter  into  reaction  with  each  . 
other. — E.  S. 

Furnaces;  Mechanical  Calcining  or  Roasting .     J.  It. 

Down  and  J.  Godfrey,  Swaiisca.  Eng.  Pat.  16,109,. 
Aug.  10,  1901. 

An  improvement  on  Eng.  Pat.  17,462,1898.  The  furnace 
has  a  rotatable  lower  hearth  and  a  fixed  upper  hearth, 
above  which  blades  fitted  to  revolving  arms  impel  the  ore 
from  the  periphery,  as  it  i.s  received  from  the  hopper, 
towards  a  passage  near  the  ceutre,  through  which  it  falls 
on  to  the  lower  hearth,  and  is  distributed  outwardly  to  an 
exit  way,  which  is  also  an  air  inlet. — E.  S. 

Metal  Sheets ;  Apparatus  or  Machinery  used  in  Coating 

with  Metals.     E.  Heathtield,  London.    Eng.  Pat. 

6077,  Mar.  22,  1901. 

A  PAIR  of  subsidiary  submerged  rolls  is  provided,  in  close 
proximity  to  the  ordinar}  partialh-  submerged  exit  rolls, 
guides  being  located  between  the  two  pairs,  in  addition  (o 
the  usual  guides  beneath. — E.  S. 
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Copper  or  the  Alloys  of  Coppfr ;  Process  for  Hardening 

..     Mrs.   C.   Renstrom,    Seattle,  U.S.A.     Eog.  Pat. 

3357,  Feb.  10,  1902. 
St;i.PHL-R  is  sprinkled  upon  the  suitably  heated  copper  or 
alloy,  which  is  then,  in  the  heated  state,  immer.aed  in  a  bath 
of  cupric  sulphate  solution,  and  subsequently  reheated,  and 
allowed  to  cool  without  chilling. — E.  S. 

EURATUM. 

In  col.  1,  page  976  of  this  .Journal,  July  31,  1902,  for 
"  Eng.  Pat.  15,324,"  read  "  Eug.  Pat.  15,3J2." 

United  States  Patents. 

Steel  ;    Manufacture    of   Crucible .     E.    1{.    Clarke, 

Pittsburg.     Assignor   to   Firth    Sterling  Steel  Company, 
Pennsylvania,  U.S.A.     U.S.  Pat.  703,543,  July  1,  1902. 

The  raw  materials  of  steel  or  iron  for  making  crucible 
steel  are  melted  in  a  suitable  receptacle,  without  treatment 
with  oxidising  or  metallurgical  agents,  and  the  molten  mass 
is  run  into  a  previously  heated  crucible.  The  required 
proportion  of  carbon  or  other  agents  is  then  introduced, 
the  crucible  is  covered,  and  heated  for  as  long  as  may  be 
necessary  to  produce  the  crucible  steel. — £.  S. 

"  Bricking"    \ Briquettes    of    Iron  Ore,  Sfc.']   Pulverised 

Material;    Apparatus    for  .      T.  A.  Edison,  New 

Jersey.     U.S.  Pat.  703,562,  July  1,  1902. 

An  apparatus  for  briquetting,  comprising  a  chamber  in 
which  the  pulverised  material  is  heated,  a  mixer  in  which 
the  heated  material  is  admixed  with  a  binding  agent,  a 
cooling  device  for  reducing  the  temperature  of  the  mixture, 
a  briquetting  machine,  an  oven  for  baking  the  finished 
briquettes,  and  means  connecting  the  various  parts  for 
xutomatlcaliy  moving  the  material  continuously  through  the 
pparatus. — R.  S. 

Notary  Cutters;  Process  of  Manufacturing .  B.  Jan- 
sen,  Meiningen,  Germany.  U.S.  Pat.  703,930,  July  1, 
1902. 

A  jiixTURE  of  wrought-  and  cast-iron  and  steel,  containing 
in  the  aggregate  the  percentaEe  of  carbon  required  for  the 
material  of  the  rotary  cutters,  is  melted  with  addition  of 
flighly  carburctted  iron  to  promote  its  fusibility  and  homo- 
geneity ;  the  charge  is  then  vigorously  puddled  to  remove 
the  excess  of  carbon,  and  when  the  fused  metal  begins  to 
'thicken,  aluminium  is  added  to  prevent  disengagement  of 
gases  or  porosity  while  casting. — E.  S. 

■  Cupellation  Furnace.  D.  Laird,  Forfar,  Scotland.  U.S. 
Pat.  704,198,  July  8,  1902.  (Compare  Eng.  Pat.  21,195, 
1900;  this  Journal,  1901,  2.';5.) 

Tbe  furnace  has  a  fireclay  body,  enveloped  in  sheet  metal, 
a  hearth  of  refractory  material  having  ribs  on  its  under  side, 
over  an  inclined  flame  bed,  the  ribs  serving  to  divert  the 
heated  gases  to  side  passages,  whence  they  pass  to  impinge 
directly  on  the  removable  tray  of  cupels  resting  oa  the 
hearth,  and  dampers  closing  the  hearth  end,  whereby  air 
may  be  admitted.  The  flame  bed  is  heated  by  means  of 
a  burner  of  oil  or  gas  and  air  under  pressure. — E.  S. 

Ore-testing  Tablet.  H.  E.  Way.  Assignor  of  one-half  to 
H.  B.  Griffith,  Custer,  South  Dakota.  U.S.  Pat.  704,409, 
July  8,  1902. 

The  tablets,  which  have  numerous  deep  depressions  or 
recesses  to  admit  the  powdered  ores  to  he  tested,  are 
composed  of  charcoal  aud  potassium  nitrate,  preferably  in 
the  proportion  of  16  parts  of  the  former  to  27  parts  of  the 
latter,  by  ii eight.  The  tablets,  on  being  ignited,  act  both  as 
oxidising  and  reducing  agents,  since  potassium  cyanide  is 
one  of  the  products  of  the  combustion.  Oxidising  agents 
other  than  potassium  n-lrate  may  be  used  with  the  charcoal, 
as,  for  iiist;iuce,  potassium  chlorate,  with  a  little  potassium 
cvanide.-E.  S. 


Furnace;  [Metallurgical']  .     P.  Corrigan,  Wakefield 

N.y.     U.S.  Pat.  703,768.  July  1,  1902. 

Metallurgical  furnaces  of  moderate  size  which  burn 
gaseous  fuel  under  pressure,  are  provided  with  "  burners  " 
(tuyeres)  which  pass  through  the  walls  so  as  to  enter  the 
furnace  tangentially.  All  the  pipes  are  in  sight,  allowing 
of  constant  inspection  and  of  easy  repairs  or  adjustment. 
I  — R.  S. 

I   Fumes  from  Smelting  Furnaces ;  Apparatus  for  Recover- 

\       ing   the    Minerals   carried  off  in .      W.    H.   Lee, 

Marion,  U.S.A.     U.S.  Pat.  704,199,  July  8,  1902. 

I   Thb   fumes   pass  from  the  fun:ace   through   a    H'Shaped 

I   tube,  into  the  lower   limb  of   which,  nearest  the  furnace 

'   steam  is  injected,  whilst  a  water  spray  is  introduced  into 

I   the  opposite   limb,  which   limb  enters  one  end  of  a  long, 

closed  ch.amber,  compartmented   by  baffle   plates,  in  which 

the  fumes  are  sprayed  with  water.     The   inclined  floor  of 

the  chamber  terminates  in  a  trough,  for  the  reception  of 

the  matter  carried  down  by  the  water.     The  passage  of  the 

gases    through   an  eduction   flue   at   the  exit   end   o{  the 

precipitating  chiimber  is  promoted  by  a  fan. — E.  S. 


XI.-ELECTRO-CHEMISTEY  AND 
ELECTRO-METALLUEGY. 

(X.)— ELECTRO-CIIEMLSTRY. 

Accumulators  of  other  3Ietals  than  Lead.  .S.  v.  Iiaszczynski 
Elektrotechn.  Zeits.,  Aug.  8,  1901,  821—827.  Proc. 
Inst.  Civil  Eng.,  1902, 147,  [1],  105. 


The  author  points  out  the  advantages  of  nickel  osid( 
Ni^rtj,  for  use  as  a  dcpolariser  for  the  positive  plate  ol 
an  accumulator.  Whilst  the  reduction  of  cuprous  oxidt 
diminishes  the  ch'ctromotive  force  produced  at  the  negative 
plate  by  0'95  volt,  the  electromotive  force  is  increased  bj 
0-04  volt  where  nickel  oxide  is  used,  as  the  latter  compound 
is  slightly  eudothermic,  and  gives  out  energy  during  thd 
reduction.  The  plates  can  be  made  much  lighter  than  ic 
the  case  of  lead,  as  the  metallic  nickel  gauze  that  is  usc<J 
as  a  basis  for  the  plate  is  quite  unattacked,  aud  can  b<; 
made  of  very  thin  wire.  The  zinc  negative  plate  i^ 
immers(^d  in  au  alkaline  electrolyte  ;  the  nickel,  unliki 
copper,  is  quite  iusoUible  in  the  alkali,  and  there  is  n; 
tendency  for  it  to  be  deposited  on  the  zinc.  The  cell  lia; 
an  electromotive  force  of  1  •  84  volts ;  it  is  not  damager 
by  overcharging,  by  complete  discharge,  or  by  leavini 
uncharged.  The  author  considers  that  the  cell  is  quit: 
practicable  for  stationary  batteries,  but  for  traction  work 
the  limited  solubility  (15  per  cent.)  of  the  zinc  in  th 
alkali  necessitates  the  use  of  too  large  a  bulk  of  electrolyte. 

— A.S. 

Dithionates  ;  Electrolytic  Production  of -.     F.  Foerste 

and  A.  Friessner.     Per.,  35,  [13],  2515—2519. 

By  the  electrolysis  of  solutions  of  sulphuric  acid  or  of  sodini 
hydroxide  between  platinised  electrodes,  with  a  current  c 
constant  strength  and  at  a  constant  teiuperature,  a  contlnua 
rise  in  E.M.K.  between  the  electrodes  is  observed.  Thi 
has  been  shown  to  be  due  solely  to  a  rise  of  potentic 
at  the  anode,  due  to  absorption  of  oxygen  by  th 
platinum. 

The  results  of  electrolysing  a  solution  of  sodium  sulphit 
between  such  polarised  electrodes  have  been  observed  b, 
the  authors.  By  electrolysing  a  concentrated  solutioa  <\ 
sodium  sulphite  between  freshly-prepared,  unpolarisei 
platinised  electrodes,  sodium  sulphate  is  alone  formeiji 
By  previously  polarising  the  anode  by  electrolysis  of  ^ 
solution  of  sodium  hydrate  and  subsequent  electrolysis  t 
the  sodium  sulphite  solution,  47  per  cent,  of  dithiooate  ; 
formed.  In  a  third  e.\periineut,  in  which  the  anode  polaii 
sation  «as  destroyeil  by  subsequent  cathode  polariflatio^ 
electroly.sis  of  the  sulphite  gave  only  8  per  cent  i 
dithionate  lo  92  per  cent,  of  sulphate  formed.  By  Ulit 
an  anode  of  lead  peroxide,  th.-;  yield  of  dithionate  was  T 
much  as  50  per  cent. — B.  F.  D. 
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Englisu  Patents. 

Eledroli/tic  Baths.     [Glycerin.']     V.  von  I,iehermann, 

Berlin.     Eng.  i'at.  12,547,  June  2,  1902. 
'he  addition   of   glycerin   to  electrolytic   baths    prepared 
jicordicg  to   Kng.   Pat.  22,022,  1S9S,  is  said  to  decrease 
iieir  viscosity,  and  to  permit  of  their  being  used  at  a  lower 

mperature. — G.  H.  K. 

'arbon    Articles    [Electrodes]  ;     Manufacture    of  . 

C.  M.  Hall,  Niagara  Falls,   U.S.A.     Eng.  J'at.   12,681, 

Junes.  1902. 
{akbon  articles,  such  as  electrodes,  ate   baked  by  placing 

lem    in    piles    transversely    to    a    conducting    path    or 

)re,  with  their  ends  in  proximity  to  it,  interposing 
i^fractory  insulating  material  between  the  articles  or 
l-oups  of  articles,  and  passing  a  current  through  the 
.ire.  Other  electrodes  mar  be  piled  outside  the  tirst 
,;t,  and  warmed  by  the  heat  transmitted  through  them, 
iceivirig  a  final  baking  by  being  subsequently  placed  next 

a  core. — G.  H.  R. 

United  States  Patents. 

\'orage  Batteries ;  Active  Materialfor ,  and  Process  of 

[making  same.  W.  E.  Winship,  San  Francisco,  California. 
I  U.S.  Pat.  703,8V5,  July  1,  1902. 

!IIDE  of  lead,  or  a  lead  salt,  is   mixed  with   a  suitable 

ioder,  such  as  a  glycerin  solution,  and  the  set  mass  is 
duced  by  electrolysis  in  an  alkaline  forming-bath,  in 
lich  the  lead  salt  is  soluble,  to  spongy  lead,  consisting 
a  compact  mass  of  lead  trees  running  essentially  parallel 

'  each  other  and  perpendicular  to  its  exposed  surfjces, 
e  mass  occupying  the  volume  of  the  unreduced  salt  from 

Jiich  it  is  formed. — G.  H.  H. 


I'ectrode  for  [Storage]  Batteries.  T.  A.  Edison,  New 
Ijersey.  Assignor  to  Ellison  Storage  Battery  Co.  U.S. 
[Pat.  704,305,  July  8,  1902. 

jlE  electrode  comprises  a  grid  carrying  a  plurality  of 
.ckets  arranged  in  the  same  plane,  and  made  of  '•  elastic 
itol"  (spring-steel)  with  walls  corrugated  horizontally. 
I e  pockets  ha\e  their  outer  faces  perforated,  and  are 
fined  of  two  sections,  one  of  which  is  deeper  than  the 
Uer,  and  is  turned  over  on  it.     The  active  material  which 

contained  in  them  is  so  proportioned  in  bulk  to  the 
'sticity   of    the   elastic   metal   that   any   changes   in    its 

ame  will  be  within  the  elastic  limits  of  the  walls  of  the 
:  eptacle.— U.  H.  K. 

ttery ;  lieversible  Galvanic .     [Mercury  Electrode.] 

r.  A.  Edison,  New  Jersey.  Assignor  to  Edison  Storage 
Jattery  Co.     U.S.  Pat.  704,303,  July  8,  1902. 

E  electrode  is  a  perforated  receptacle  filled  with  finely- 
I  ided  oxide  of  mercury  mixed  with  flake  graphite,  the 
IJ!  of  the  particles  of  the  hatter  being  larger  than  the 
ijforations.  The  electrolyte  is  an  alkali  ziucate,  and  a 
Bteof  magnesium  receives  the  deposited  ziuc. — G.  H.  K. 

Jittery;  [Alkaline]   Reversible  Galvanic .      [0.ride 

[f  Cobalt.]     T.   A.   Edisoa,  New  Jersey.     Assignor  to 
:dison  Storage  Battery  Co.     U.S.  Pat.  704,304,  July  8, 
■  j902. 

4'ONDiJCTixG  support  carries  a  mixture  of  a  hydrated 
ode  of  Cobalt,  containing  more  oxygen  than  the  black 
O'le  (Co^Oj),  mixed  with  fJake  graphite,  and  capable  of 
ijiishing  oxygen  on  discharge,  and  forms  the  depolariser 
l^u  alkaline  electrolyte  which  remains  unchanged  during 
8}conditions  of  working.  A  second  conducting  support 
c  les  linely-dividtd  e.ectrolytically  active  iron  when 
c|ged.— G.  H.  E. 

itery ;  Reversible  Galvanic .      [Oxide  of  Nickel  or 

Cobalt.]  T.  A.  Edison,  New  Jersey.  Assignor  to 
lisou  .Storage  Battery  Co.  U.S.  Pat.  704,3u6,  July  S, 
■102. 

Aj)NDucTTNG  support,  with  perforated  pockets  or  recep- 
'■js,  is  filled  with  a  mixture  of  finely-divided  copper  and 


flake  graphite,  and  a  second  conducting  support  has  pockets 
which  contain  a  mixture  of  an  electrolytically  active  oxide 
of  nickel  or  of  cobalt  with  flake  graphite.  The  electrolyte 
is  oae  that  remains  unchanged  during  all  conditions  of  use. 

— G.  H.  K. 


(B.)— ELECTRO-METALLURGY. 


-.      K. 

Chem. 


Steel  and  Iron  ;  Electrical  Resistance  of  — 
Benedicks.  Zeits.  phys.  Chem.,  40,  545 — SCO. 
Centr.,  1902,  2,  [1],  1- 
The  author  determined  the  resistance  of  different  samples 
of  a  very  homogeneous  steel  in  the  tempered  and  untempered 
conditions.  The  samples  contained  varying  quantities  of 
carbon,  sulphur,  silicon,  phosphorus,  and  manganese.  It 
was  found  that  equivalent  quantities  of  different  substances, 
if  they  are  dissolved  in  the  iron,  cause  an  increase  in  the 
electrical  resistance  by  the  same  amount :  this  increase  is 
about  a- 9  microhms  per  c.c.  for  each  atomic  weight  dissolved 
in  100  atomic  weights  of  the  iron.  The  segregated  carbide 
present  in  the  iron  h.as  no  appreciable  influence  on  the 
resistance.  Experiments  with  untempered  steel  containing 
0'45  to  1"70  per  cent,  of  carbon  showed  that  at  the 
ordinary  temperature,  there  is  present  with  the  cementite, 
not  pure  irou,  but  a  solid  pohition  of  the  same,  with  0-27 
per  cent,  of  hardening  carbon,  that  is  identical  with  sorbite  ; 
this  confirms  the  results  of  the  purely  chemical  investigations 
of  Osmond  and  Werth,  Carnot  and  Goutal,  Osmond  and 
Brustlein,  Arnold  and  Stansfield.  If  no  large  excess  of 
carbide  carbon  is  present  in  the  iron^for  instance,  if  the 
carbon  amounts  to  only  0-2  per  cent.,  then  only  O'OG — 
0'07  per  cent,  of  carbon  is  dissolved  in  the  irou.  The 
perlite  of  irou  poor  in  carbon  does  not  therefore,  like  that 
of  iron  rich  in  carbon,  consist  of  cementite  and  sorbite, 
but  of  a  eutectic  mixture  of  a  substance  richer  in  carbon 
with  almost  pure  iron.  At  the  ordinary  temperature,  the 
electrical  resistance  of  steel  is  7  •  6  +  26  •  8  2  C,  where  2  C 
represents,  in  per  cent,  by  weight,  the  sum  of  the  hardening 
carbon  and  of  the  "  carbon  value  "  of  the  other  suh.stanees 
dissolved  in  the  iron.  Ab.solutely  pure  iron  has  the 
resistance  7  •  6  microhms  per  c.c.  Recent  investigations  of 
Barrett,  Brown  and  Hadfield  (this  Journal,  1900,  911 ;  1902, 
]  411,  C2I)  confirm  the  author's  results  as  to  the  influence 
I  of  aluminium  on  the  electrical  resistance  of  iron.  Chromium, 
nickel,  and  tungsten  have  a  different  effect,  probably  owing 
to  the  fact  that,  in  the  steel  examined,  they  were  not  present 
in  the  dissolved  condition. — A.  S. 

United  States  Patents. 

Iron,  Manyanese,    and    Alloys    of   these   ISIetals  hy    aid 

of  Electricity ;     Manufacture    of  .      [Fluoride    of 

Calcium.]     A.    Simon,    Bordeaux,   France.       U.S.  Pat. 
704,393,  July  8,  1902. 

Carbon  is  added  to  the  material  to  he  treated,  and  the 
electrolyte  consists  of  fluoride  of  calcium  in  sufficient 
quantity  to  dissolve  the  latter.  The  mass  is  then  subjected 
to  the  action  of  a  continuous  electric  current,  to  cause 
electrolytic  decomposition  and  keep  the  metals  or  alloys 
produced,  iu  a  fluid  condition. — G.  H.  R. 

Electro-plating  Apparatus.  T.  F.  Taylor,  New  Jersey. 
U.S.  Pat.  703,623,  July  1,  1902. 
A  TANii  contains  the  electrolyte,  and  a  stationary  axle,  on 
which  is  mounted  a  rotating  receptacle,  is  suitably  supported 
over  it.  The  receptacle  has  openings  at  its  ends  for  the 
admission  of  the  electrolyte,  and  has  a  fibrous  lining  on  iti 
inner  surface,  on  which  are  metallic  rings  electrically  con- 
nected with  a  contact  ring  carried  by,  and  insulated  from 
the  receptacle,  and  iu  contact  with  a  brush  which  is  in 
electrical  connection  with  the  negative  poles  of  a  generator. 
The  anode,  which  is  secured  on  the  a.xle,  dips  down  into 
the  electrolyte,  and  is  electrically  connected  through  the 
axle  with  a  binding  post  on  it. — G.  H.  R. 

Ztnc  Ores,  and  especially   Blende ;  Electro-metallurgical 

Treatment  of C.  J.   Toisizza,  Paris.      U.S.Pat. 

703,857,  July  1,  1902. 

See  Eng.  Pat.  14,825,  1901 ;  this  Journal,  1902,  980. 

—  G.  H.  R. 
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XII.-PATS,  OILS.  AND  SOAP. 

Cvtion-Sccd  OH;  Chilled .     P.    Pollatschek.     Chern.-   j 

Zeit.,  1902,  24:,  [58],  6G4— 665.  [ 

Aftkh  referring  to  the  necessity  of  maintaining  a  uniformly 
low  temperature  in  the  manufacture  of  "  winter  oil,"  the 
autluir  describes  experiments  he  carried  out  to  remove  the 
stearin  by  some  other  means  than  by  prolonged  standing  — 
in  some  works  from  two  to  three  months — and  subsequent  . 
filtratiou.  The  addition  of  solid  fats  (cocoauut  oil,  stearin, 
&c.)  to  the  oil,  with  subsecjuent  standing  for  about  14  days, 
did  not  give  satisfactory  results.  Proceeding  on  the 
principle  that  triolein  is  saponified  with  more  difficulty  than 
tripalmitin  and  tristearin,  the  removal  of  the  stearin  by  partial 
saponification  was  tried,  and  after  several  trials,  the  method 
of  shaking  the  oil  with  14  and  16  per  cent,  of  25  per 
cent,  potash  lye  and  then  allowing  the  clear  oil  to  separate 
was  adopted,  whereby  yields  of  72  per  cent,  and  78  per 
cent,  of  oil  were  obtained.  In  order  to  determine  whether 
the  stearin  was  removed  to  a  sufficient  extent  by 
this  method,  the  oils  obtained  as  described  above,  were 
examined,  together  with  two  samples  of  American  winter 
oil  and  one  English  sample,  by  immersing  tlie  oils,  con- 
tained in  thin  glass-stoppered  tubes,  in  ice  for  24  hours. 
All  solidified.  They  were  then  placed  in  a  warm  room 
(at  about  18°  C.)-  After  two  d.ays  all  had  become  clear,  with 
ihe  exception  of  the  Enalish  sample,  which  required  3  J,  days 
to  clear  completely.  By  prolonged  standing  in  ice — from 
two  to  seven  d.iys — a  correspondingly  long  time  was 
required  to  completely  liquefy ;  the  treated  samples, 
however,  always  proved  equal  to  the  American  and  much 
superior  to  the  Kuglish. — S.  I.  K.  j 

Beeiwaj- ;  Infiuence  of  Bleaching  upon .     K.  Berg. 

Chem.-Zeit.,  1902,  26,  [53],  605—606. 

Samples  of  pure  beeswax  of  different  origin  were  ex- 
amined by  the  author,  to  determine  the  influence  of 
bleaching  by  different  methods  upon  the  analytical  values, 
and  the  following  facts  were  observed :— The  acid  value 
was  invariably  increased — to  a  small  extent  by  natural 
bleaching,  and  most  by  chromic  acid  bleaching.  The  ester 
value  remained  practically  unchanged  by  permanganate 
bleaching,  whilst  in  the  case  of  chromic  acid  bleaching  there 
was  an  invariable  diminution  caused  by  hydrolysis.  In 
every  instance  the  Hiibl  ratio  was  diminished  to  such  an 
extent  as  to  make  the  wax  appear  adulterated,  whilst  the 
saponification  value  was  invariably  raised  by  a  few  units. 
The  iodine  value,  contrary  to  expectation,  was  raised  by 
chromic  acid  bleaching,  except  in  the  case  of  Italian  wax. 
On  the  other  hand,  natural  and  permanganate  bleaching 
reduced  the  iodine  ^alues  in  every  case.  ISuchner's  value 
showed  a  slight  diminution  in  natural  and  permanganate 
bleaching,  but  in  chromic  acid  bleaching  it  remained  con- 
stant or  even  incre.-ised,  except,  again,  in  the  case  of  Italian 
wax,  in  which  it  showed  a  tendency  to  fall.  In  natural  or 
permanganate  bleaching  the  refractometer-reading  of  the 
wax  usually  remained  constant  or  rose  to  a  slight  extent, 
though  here,  too,  Itahan  waxes  formed  an  exception,  their 
rcfractometer-readings  falling  not  only  in  chromic  acid 
bleachina,  as  in  the  case  of  other  waxes,  but  also  in 
permanganate  and  natural  bleaching.  The  melting  point 
was  lowered  by  natural  and  permanganate  bleaching, 
whereas  in  chromic  acid  bleaching  it  often  showed  a 
considerable  rise.  Thus,  in  the  case  of  a  sample  of 
Morocco  wax,  it  rose  from  G4*5''  to  67 "5°  C. — C.  A.  M. 

English  Patents. 

Soap  '.Fra7iies  or  Moulds.  T.  B.  Bolton,  Grangemouth, 
.Stirlingshire,  and  J.  McNeil,  Govan,  Lanarkshire.  Eng. 
Pat.  10,926,  May  13,  1902. 

The  soap  frame  is  fitted  at  the  ends  with  a  special  device 
to  enable  the  entire  frame  to  be  detached  from  the  soap 
block,  so  that  it  can  be  raised  in  one  piece  and  transferred 
to  another  base  plate  to  receive  a  fresh  charge  of  soap. 

— C.  A.  M. 


liubricarits  and  Lubricating  Oils.     J.  F.  Straup,  Lansford 
U.S.A.     Eng.  Pat.  979,  Jan.  14,  1902. 

The  lubricants  are  mixed  with  hard-wood  ashes,  soft  water 
sal-soda,  quinine,  and  animal  fat  or  tallow  in  specified  pro 
portions,  the  object  being  to  render  them  fireproof,  give 
increased  body,  and  prevent  heating.— C.  A.  M. 

United  States  Patents. 

Naplitha    from    Oil;    Apparatus  for     Separatim;    

E.  R.  Edson,  Clevelaud  (C).),  U.S.A.     U.S.  Pat.  '704,011 
July  8,  1902. 

TiiK  apparatus,  which  is  designed  for  recovering  volatil 
solvents  from  extracted  oils,  consists  of  a  reservoir  for  th' 
solvent,  an  extractor,  vessels  for  receiving  the  extracted  u 
and  solvent,  an  evaporator,  and  a  condenser,  all  eoniiecte 
by  pipes  and  valves.  The  evaporator  contains  a  series  o 
superimposed  horizontal  heating  coils,  arranged  in  seven 
colunms,  each  of  which  is  surmounted  by  a  trough.  Th 
mixed  oil  and  solvent  are  pumped  into  the  evaporator  an 
delivered  into  the  troughs,  whence  the  oil  trickles  down  ou 
side  the  coils.  The  vaporised  solvent  is  drawn  by  suction  ini 
the  condenser  and  returned  thence  to  the  reservoir. — C.  S. 

Soap.     H.  C.  Peffer,  New  Kensington,  Penn.,  U.S.A. 
U.S.  Pat.  704,364,  July  3,  1902. 

The  soap  contains  hydrated  alumina,  preferably  in  tb 
proportion  of  about  30  per  cent. — C.  A.  M. 

XIIL-PiaiENTS,  PAINTS;   EESINS. 
VAENISHES;   INDIA-EUBBER.  Etc. 

(^.)— PIGMENTS,  PAINTS. 

Prussian   Blue  ;    Solubility  of ,  under  certain  Com 

turns.     C.  Coffignier.     Bull.  Soc.  Cbim.,   1902,  27,  [1! 
096—693. 

Prussian  blue  dissolves  very  slightly  in  hydrochloric  aci' 
2  grms.  per  litre  can  be  dissolved  and  will  remain 
solution,  but  when  the  amount  reaches  5  grms.  per  lit 
bydroferrocyanic  acid  separates.  The  solubility  is  great 
increased  by  mixing  the  hydrochloric  acid  with  au  etp 
bulk  of  an  alcohol  of  the  ethylic  series.  Using  etl 
alcohol,  a  solution  is  obtained  which  gradually  deposits  t 
Prussian  blue  again  (though  the  addition  of  0-4  per  cb 
of  lead  chloride  greatly  retards  this  deposition);  1 
propyl,  isobutyl,  and  amyl  alcohols  with  hydrochloric  a 
(Jissolve  as  much  as  20  grms.  per  litre,  giving  bro 
coloured  solutions  which  are  permanent.  The  addition 
water  to  these  solutions  precipitates  the  Prussian  blue. 

—J.  T.  r 

Soot   from     Tar    and    other    Carhnnaceous    Substanci: 

Mamifactjirin-i  ,  and   Apparatus  for  earryint) 

same  into  effect.     G.  Wegelin.     Eng.  Pat.  10,228,  JIa; , 
1902. 

See  under  III.,  page  1022. 

1  (.e.)— RESINS,  VARNISHES. 

English  Patent. 

Varnish  and  Ink  ;  Printers' .     A.  G.  Wass,  Peckh  . 

Eng.  Pat.  6061,  March  22,  1901. 
A  CHEAP  printers'   varnish   is  obtained  by  dissolving  n  a 
in  about  an  equal  weight  of  hot  mineral  oil  of  sp.  gr.  0'  0 
— 0"920.       Any   desired   viscosity    can    be   productJy 
varying  the  proportions. — M.  J.  S. 

Xiy.-TANNING ;   LEATHEE,  GLUE,  SK. 

ExGLisii  Patent. 
Rapid  Tanning  Process.     R.  Parga,  London.    FromC'- 

de  Castro,  Santiago,  Chili.      Eng.  Pat.  2247,  Jan.  S, 

1902. 
Ammonia    solution    is    forced    by    atmospheric   pre.«i' 
through  the  hides,  which  are  stretched  out  flat,  with  sp 
between   each,  in   a   specially  designed   air-tight   tank" 
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leceptacle.  The  hair,  if  present,  is  thus  rapidly  loosened 
nd  is  removed  on  the  beam,  whilst  the  fatty  matters  are 
lecovered  as  a  soap  from  the  liquor  at  the  bottom  of  the 
'ink.  The  hides,  if  they  have  been  removed  for  unhairinfr, 
re  replaced  in  the  tank,  and  tan-liquor  is  now  forced 
hrough  instead  of  ammonia.  The  whole  process  occupies 
Ibout  one  hour.  The  author  considers  that  ordinary 
'inning  depends  on  the  natural  formation  of  ammonia  in 
lie  liquors,  and  claims  the  use  of  ammonia  solution  as 
!  escribed  for  the  specific  purpose  of  accelerating  the 
recess. — R.  L.  J. 

U.viTED  St.ites  Patent. 

.MCimel  ami  Patent  Leathers  ;  Varnish  for  making . 

H.  C.  McKay,   Essington,  i*enn.,  U.S.A.     Assignor   to 

I  American    I'atent    Kid    Co.,   New   Jersey.       U.S.  Pat. 
704,082,  July  8,  1902. 

NE  quart  of  linseed  oil  is  boiled  with  ^oz.of  "raw  umber," 
nd  about  an  equal  bulk  of  amyl  acetate  added.  This  is 
jen  mixed  with  a  solution  of  16  oz.  of  puucotton  in  2  galls. 
,E  amyl  acetate,  and  l.j  oz.  of  a  suitable  aniline  dyestuff 
issolved  in  1  quart  of  methyl  alcohol.  The  varnish  is 
pplied  to  the  leather,  dried  in  an  oven  at  110°  F.,  and  then 
Mted  with  any  of  the  known  enamel  varnishes. — J.  T.  W. 


XYI.-SOGAR,  STARCH,  GUM,  Etc. 

lanneotetrose  and  Manninolriose :  Two  A^eiv  Sugars 
iibtainedfrom  Manna.  C.  Tanret.  Comptes  Kend.,  1902, 
134,  [26],  1586—1589. 

[axna  is  an  exudation  from  the  ash  tree,  fraxinns  urnus, 
intaining  from  40  to  00  per  cent,  of  manuitol.  From  the 
sidue,  the  author  has  isolated  two  new  sugars  to  which 
■  has  given  the  names  manneotetrose  and  manninolriose. 
Iiey  are  obtained  by  fractional  extraction  with  alcohol  and 
e  separated  by  fractional  precipitation  of  their  baryta 
impounds  with  alcohol. 

Maniuutetrose  is  obtainable  in  the  form  of  minute  crystals 
iving  tijecompositinn  C24HJ2O21,  4-5  H„0.  It  is  dextio- 
tatory,  [a]D  =  +  150"  calculated  on  the  anhydrous  sugar  ; 
the  pure  state  it  does  not  reduce  Fehling's  solution, 
le  hydrolysis  of  manneotetrose  by  dilute  acids  takes  place 
two  stages  j  in  the  first,  one  molecule  of  fructose  is  spilt 
r  and  a  new  triose,  manninotriose,  is  formed ;  in  the  second 
ige,  this  latter  sugar  is  resolved  into  2  mols.  of  galactose 
id  one  of  glucose. 

The  first  stage  of  hydrolysis  takes  place  very  readily  ; 
e  fructose  residue  is  split  off  b)  acetic  acid,  enzymes 
mulsin,  invertase,  diastase,  .Stc),  and  slowly  even  by 
iter  alone ;  consequently  the  sugar  cannot  be  obtained 
the  anhydrous  state  without  partial  hydrolysis.  Basic 
mpounds  of  the  sugar  are  precipitated  by  ammouiacal 
id  acetate  and  by  baryta  in  presence  of  alcohol.  Man- 
notriose  as  existing  in  the  products  from  manna  is 
obably  formed  by  the  spontaneous  hydrolysis  of  manneo- 
rose.  It  is  prepared  by  heating  the  tetrose  in  a  closed 
^sel  for  4  hrs.  at  100'  C.  with  iO  per  cent,  acetic  acid 
d  removing  the  fructose  by  means  of  alcohol.  It  has  not 
en  obtained  in  definite  crystals ;  its  rotatory  power  is 
]j  =  +  167'  and  its  cupric  reducing  power  is  one-third  of 
it  of  glucose.  When  oxidised  by  bromine  it  yields 
iDninotrionic  acid,  which  yields  on  hydrolysis  2  mols.  of 
lactose  and  1  mol.  of  gluconic  acid,  the  free  aldehyde 
oup  of  the  triose  being  therefore  localised  in  the  glucose 
idue.  -J.  F.  B. 

irch  ;  Preparation  of  Soluble P.Thomas.     Ann. 

de  la  Brass.,  5,  [12],  267-268. 

lECH,  containing  a  known  percentage  of  moisture,  is 
xed  with  distilled  water,  so  that  the  mixture  contains 
ictly  2  per  cent,  of  dry  starch.  After  gelatinisa- 
n,  the  paste  is  heated  to  a  temperature  of  140°  C. 
-  2|  atmos.  pressure),  for  three  hours  in  the  autoclave, 
■■  slightly  yellow,  opalescent  liquid  being  then  cooled, 
(Cred,  made  up  to  initial  volume  with  w-ater,  and  stored  in 
all   flasks  plugged  with  cotton   wool,  and  sterilised  fcr 


15  minutes  at  120°  C.  At  the  end  of  several  weeks,  a 
white  gelatinous  sediment  is  deposited,  Imt  quickly  re- 
dissolves  on  warming. — C.  S. 

Sugar;  Colorimetric  Method  for  Detecting  Traces  of  -' 
Ventre  Pacha. 

See  under  XXIII.,  page  1040. 

Starch  and  Sugar;  Primary  Action  of  Iodine  and  other 
Oxidising  Agents  in  the  Hydrolysis  of .     F.  E.  Hale. 

See  under  XXIII.,  page  1040. 

E.NGLISH    PaTE.NTS. 

Sugar;     Manufacture    and    Itefining    of  — .     J.    O. 
Schweitzer,  Paris.     Eng.  Pat.  16,614,  Aug.  1,  1901. 

A  METHOD  of  extracting  and  crystallising  some  of  the 
sugar  remainmg  in  the  mother  liquor,  consisting  in  placing 
the  massecuite,  while  hot  from  the  pan  and  before  it  enters 
the  centrifugal,  in  a  raacerator  with  strong  alcohol,  and 
afterwards  cooling  it.  The  alcohol  used  in  the  operation  is 
recovered  by  direct  distillation  from  the  residue  of  the 
mother  liquor  coming  from  the  centrifugals  or  other  special 
apparatus,  or  the  mother  liquors  may  be  treated  with  milk 
of  lime  or  powdered  lime  to  form  a  calcium  sucrate,  which  is 
insoluble  in  alcohol,  concentrated  above  50',  for  the  purpose 
of  extracting  all  the  sugar,  the  alcohol  being  recovered  by  a 
simultaneous  distillation  of  the  sucrate  and  the  mother 
liquors  from  which  it  has  been  separated.  The  final  residue 
of  the  distillation  is  a  molasses  of  low  quality. — h.  J.  de  W. 

Defecation  of  Liquids ;  Apparatus  for   the .     J.  E. 

Hatton,  Santo  Domingo.     Eng.  Pat.    16,973,    Aug.  33, 
1901. 

See  Fr.  Pat.  3 1 3,929  ;  this  Journal,  1902,  629.— R.  A. 

Syrups,  Drainings,  and  Molasses ;  Process  for  Purifying 

by    E.itraction .      il.    Kowalski,    Warsaw,   Poland. 

Eng.  Pat.  3642,  Feb.  12,  1902. 

The  solution  of  saccharine  matter  is  mixed  with  phenol 
or  its  derivatives,  hydmxybenzenes,  hydroxynaphthalenes, 
hydroxyauthracenes,  or  other  compounds  capable  of  ex- 
tracting non-saccharine  matter,  the  extraction  bemg  aided 
by  the  addition  of  acids,  preferably  sulphurous  acid, 
benzene,  toluene,  petroleum  spirit.  The  phenol  is  extracted 
with  benzene  or  other  solvents,  and  the  sugar  inverted  to 
prevent  crystallisation. — B.  F.  U. 

United  States  Patent. 

Rice- Starch  and   other  Amylaceous  Substances;  Manufac- 
ture  of .     E.    Leconte,    Estaiies,    and   J.    Loiselet, 

Paris,  France.     U.S.  Pat.  704,349,  July  8,  1902. 

Starchy  substances  are  treated  with  successive  alkaline 
(caustic  soda)  solutions  of  decreasing  strength,  washed  and 
milled,  and  subjected  finally  to  an  alternating  current  whilst 
in  an  alkaline  solution. — B.  F.  1). 


XVIL-BREWING.  WINES.  SPIRITS.  Etc. 

Permanent    Yeast;    Preparation    if .     R.  Albert,  E. 

Buchner,  and  R.  Rapp.     Ber.,  35,  [13],  2376—2382. 

The  zymase  of  yeast  can  be  preserved  by  drying  the  yeast 
at  a  low  temperature  and  sterilising,  or  by  treatment  with 
alcohol  and  ether.  The  authors  recommend  acetone  as  a 
more  suitable  reagent. 

The  washed  yeast  is  subjected  to  a  pressure  of  50 — 100 
atmospheres  to  remove  water,  and  then  thoroughly  mixed 
with  acetone  for  15  minutes.  After  filtering,  the  residue  is 
again  washed  with  acetone,  and  then  with  ether,  and  dried 
first  for  one  hour  in  the  air,  then  at  45"  C.  for  24  hours. 

Experiments  showed  that  the  yeast  cells  were  dead  and 
free  from  moulds.  After  keeping  for  six  months  at  the 
ordinary  temperature,  the  preparations  had  lost  from  10 — 20 
per  cent,  of  their  fermentative  activity.  In  all  cases 
acetone  preparations  were  more  active  than  those  prepared 
by  treatment  with  alcohol. — B.  F.  D. 
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Antiseptic  Function  nf  the  }Iydroyen  Ions  of  Dilute  Acids. 
M.  Uial.  ?eits.  pliysik.  Chem.,  40,  513 — 534.  Chem. 
Centr.,  1902,  2,  [1],3. 

TnE  author  determined   the  action   of    different    acids   on 
alcoliolic  fermentation  by  jeast  fungi.     With  an  equal  con- 
centration   of    the    acid,   the     fermentation    wa.s    greatly   I 
■weakened  by  hydrochloric  and   nitric  acids,   less   by    sul-   ( 
phuric  acid,  and  still  less  by  phosphoric  and  acetic  acids. 
Trichloracetic,  oxalic,  formic,  propionic,  and  butyric  acids 
exert  a  retarding  influence  on  the  fermentation  corref  pond- 
ing to  their  respective  degrees  of  dissociation.     The  addi-  ' 
tiou  of  sodium  acetate  to  acetic  acid  diminishes  its  antiseptic 
action  in  accordance  with  the  theory  of  dissociation.     The 
antiseptic   action   of    hydrochloric    acid   is    also   strongly 
diminished  by  addition  of  sodium  chloride.     '\\'ith  high  con- 
centr.itions — about  0.3—0.5   normal — of  sodium  chloride, 
however,  an  increase  of  antiseptic  action  or  a  retardation   i 
of  the  fermentation  again  occurs.     This  latter  effect  corre-   ! 
spends  mth   the  strengthening  of  the  invertins;  power  of   ' 
hydrochloric  acid  by  large  additions  of  sodium  chloride,  and   i 
probably  depends  upon  a  catalytic  action  of  the  chlorine   ; 
ions. — A.  S.  i 


Malt  Enzymes ;  Isolating 
of  Malt.  C.  J.  Lintner. 
865—368. 


— .      The  Proteolytic  Enzyme 
Zeits.  ges.  Brauw.,   25,  [24], 


The  best  method  of  isolating  that  malt  enzyme  which  exerts 
a  catalytic  action  on  hydrogen  peroxide,  is  to  concentrate 
malt  extract  by  repeated  freezings,  instead  of  by  evapora- 
tion in  vacuo,  and  to  afterwards  salt  out  the  enzyme  with 
ammonium  sulphate,  the  deposit  being  freed  from  the  pre- 
cipitant by  dialysis  and  the  rcpidual  solution  concentrated, 
in  vacuo,  over  sulphuric  acid.  The  diastatic  power  of  the 
enzyme  prepared  in  this  way  is  greater  than  when  alcohol 
is  ciiiployed  as  the  precipitant;  the  catalytic  action  on 
hydrogen  peroxide  and  the  proteolytic  power  are  also 
greater.  Thus,  whereas  Windisch  and  8chellhorn's  product, 
obtained  by  extraction  with  glycerin,  required  CO  hours  to 
liquify  gelatin,  the  author's  preparation  (0'03  grm.  per 
10  c.c.)  liquefied  20  c.c.  of  an  S  per  cent,  solution  of 
gelatin  in  one  hour  at  50°  C,  the  reaction  being  less 
energetic  at  60°  C,,  and  ceasing  entirely  at  70°  C.  Unlike 
Windisch  and  .Schellhorn,  the  author  found  the  liquefactive 
power  of  the  enzyme  to  be  lowered  rather  than  improved 
by  the  addition  of  sodium  carbonate. 

The  results  are  regarded  as  affording  little  support  to  the 
hypothesis  that  tlie  proteolytic  enzyme  of  malt  discharges 
any  important  function  in  the  mashing  process,  or  that  the 
enzyme  itself  is  of  a  tryptic  character,  and  degrades  the 
albuminoids  during  germination  ;  the  fermentative  action 
is  too  slight.  In  short,  the  action  resembles  that  of  a  malt 
extract  weakened  by  boiling,  so  as  to  be  incapable  of  sac- 
charifying starch,  though  still  able  to  produce  liquefaction. 
Even  when  allowed  to  act  on  previously  liquefied  gelatin 
for  48  hours  at  40°  C,  no  farther  dissociation  of  the  glutin 
was  effected  by  the  enzyme,  nothing  more  than  a  slight 
peptonisation  being  revealed  by  the  biuret  reaction. — C.  S. 

Malt ;  Relation  hcttveen  Character  of ,  and  Liability 

of  Wort  to  Infection.     Deul.sche  Bierbrauer,  17,   [25], 
339—340. 

Owing  to  an  accident  I.)  the  mash  tun,  the  temperature  of 
a  wort  prepared  from  lightly  kilned  malt,  was  allowed 
to  recede  to  27r!,  C.  for  about  A\  hours.  The  wort  became 
infected  by  lactic  acid  bacteria,  and  the  brew  was  entirely 
spoiled.  This  result  is  attributed  to  the  malt  having  been 
allowed  to  felt  twice  whilst  on  the  floor,  and  to  the  ensuing 
extensive  degradation  of  the  albuminoids,  products  being 
formed  which  were  readily  attacked  by  the  bacteria,  these 
not  having  been  destroyed  by  the  low  temperature 
employed  for  kilning  the  malt.  This  explanation  is  con- 
sidered the  more  probable,  inasmuch  as,  under  somewhat 
similar  circumstances,  no  turbidity  or  lactic  fermenta- 
tion was  produced  in  the  case  of  a  wort  from  a  malt  that 
had  not  been  allowed  to  felt,  and  that  had  been  kilned  at  a 
higher  temperature. 

To  confirm  this  view,  experiments  were  made  with  three 
different  kinds  of  malt,  of   Pilsen,   Dortmund,  and  Vienna 


type  respectively,  all  three  of  which  were  mashed  in  tl 
same  way,  and  allowed  to  cool  down  to  21°  C.  for  foi 
hours  during  the  oper.ttion.  On  filtering  the  wort  aft, 
mashing,  that  from  the  Pilsen  malt  (which  was  initial: 
more  acid  than  the  other  two)  exhibitel  decided  lactic  tu 
bidity  followed  by  glutin  haze  after  hopping,  and  afti 
fermentation,  was  found  to  be  aft'ected  ^\ith  a  greeni.-^ 
haze.  The  other  two  samples  clarified  more  slowly,  and  : 
all  three  the  microscopical  examination  of  the  sediment 
yeast  revealed  strong  contamination  by  bacteria.  On  il 
other  hand,  the  samples  when  mashed  m  the  ordinal 
manner,  without  being  allowed  to  cool  down,  gave  perfect, 
normal  results. — C.  b. 

Beer,  \2\  Years  old,  Concentrated  by  Freezing ;  Examitti 

tion    of  a .     A.   Lang  and  C.   Braun.     Zeits.  ge 

Brauw.,  25,  [27],  409—411. 

Tbk  beer,  which  originally  had  the  gravity  12°  Ballin. 
was  brewed  in  1889,  and  was  concentrated  by  freezing 
the  cask,  the  liquid  portion  being  bottled  and  re-bottU 
several  times  on  account  of  the  sediment ;  the  last  hottlic 
was  performed  about  five  years  ago.  The  sample  was  dai 
brown  in  colour,  rather  muddy,  with  a  vinous  taste  au 
smell,  the  flavour  being  also  somewhat  acid.  The  sp.  gr.  w: 
■1  •03458;  the  actual  extract,  11-87  percent.;  alcohol,  7 'St 
percent.;  ratio  of  alcohol  to  extract,  1:1 '55  ;  correspondic 
original  gravity  of  wort,  25-01  percent.;  actual  attenu. 
tion,  53 -68  ;  apparent  attenuation,  06-49  percent.  ;  raaltcs 
3-22  per  cent.;  lactic  acid,  0-4  per  cent.;  ash,  0-37  [m 
cent.;  nitrogen,  Q- 12  per  cent.;  prolenoids,  0- 7  5  per  cet 
When  compared  with  the  results  obtained  by  Aubry  with 
very  strong  beer,  the  above  figures  show  that  the  result ' 
the  concentration  was  to  produce  a  beer  corresponding  to 
wort  of  double  the  actual  original  gravity,  except  that  tl 
acidity  was  lower.  In  the  absence  of  analytical  data  U 
the  beer  in  its  original  form,  no  conclusion  can  be  drawn  ; 
to  the  alteration  sustained  during  freezing  and  storagt 
apparently,  however,  little  had  been  remo\'ed  besides  wate 
though  Lermer,  some  years  ago,  noticed  that  freezir 
caused  the  separation  of  a  considerable  proportion  of  alb 
minoid  constituents  from  beer,  and  characterised  the  metbe 
as  useful  for  beers  intended  for  shipment  to  hot  conntrie^ 
The  turbidity  was  traced  to  the  presence  of  numero 
living  lactic  acid  bacteria  and  wild  yeasts,  associated  wi! 
Sacch.-apiculatus  in  smaller  quantity.  Whilst  it  cannot  I 
decided  whether  the  infection  was  of  the  primary  ■ 
secondary  order,  it  is  evident  that  the  micro-organisi 
present  hud  been  able  to  survive  several  years'  exposure 
7-6  per  cent,  of  alcohol. — C.  S. 

White  Wine;  The  Clouding  of .    E.  G.  Smith.  Pre 

Einnean  Soc.  of  N.S.  Wales,  1900,  [4],  Oct.  31,  650—65 

A  TAiiiETr  of  South   Australian   wine  known  as  Chabl 

shows  a  great  tendency  to  develop  a  cloudiness  soon  aft 

it  is  bottled.     On  account  of  the  low  acidity  of  the  wii 

I   the  fermentation  is  prolonged  while  a  trace  of  sugar  is  li 

;   unfermented.     The   formation   of  the  turbidity    does   u 

I   appear  to  affect  the  flavour  and  bouquet  of  the  wine,  but 

gives  it  a  bad  appearance.     The  author  has  isolated  t 

organism  which  causes  this  trouble  ;  from  certaiu  protuhi 

auces  resembling  buds,  it  was  suggested  that  the  organis 

might  be  a  yeast,  but  appearances  point  rather  to  its  bei 

a   bacterium.     The  cells  are   very  small ;  they  might 

\   described   as  short,   stout  rods,   but  in   some  media  th^ 

;   assume  a  more  rounded  form.     The  gre;iter  the  surface 

wine  exposed   to  the  air  the  sooner  does  the  turbidity  a 

pear.     The  organism    is   of  an   aerobic   nature,  it  cauii 

develop  under  anaerobic  conditions  and  the  slight  acrati 

I   of  the  wine  during  the  process  of  bottling  would  appear 

stimulate   its   development,    previously    restricted   by  t. 

anaiirffbic  conditions  in  the  storage  casks  ;  the  turbidity  i> 

develop  even  when  the  wine  is  placed  in   sterilised  botth 

The  most  favourable   temperature   for  the  growth  of  t 

organism  is  about  25°  C.     The  particular  constituent  of  t 

I   wine   which    is    active   in   stimulating    the  growth   of  i 

,   organism  is  the  alcohol.     The  organism  produces  acid  a« 

;   develops,  this  acid  giving  a  readily  soluble  calcium  sail. 

probably    belongs   to   the   group   of   acetic   acid  formi 

bacteria.    Fortunatelv  the  wine  can  be  fully  protected  fn 
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•  .ippearance  of  this  turbidity  hy  pasteurisation  at  a 
l.itively  low  temperature  ;  heating  the  wine  for  five  minutes 

■13^  C.  is  sufficient  to  remove  all  danger  of  attack  by  this 
^'anism. — J.  F.  15. 

'ine;  Cure  for"  la  Cassc  "  by  the  Artdition  of  Sulphurous 

\Acid  to  .     J.  Laborde.    Comptes  Rend.,  135,  [2], 

'116—118. 

IE  author  upholds  his  opinion  previously  expressed,  that 

■  the  cure  of  this  wine  sickness,  the  sulphurous  acid  must 
present  in  the  free  state  and  free  access  of  oxygen  must 
allowed.     He  considers  that   the  colouring  matter  and 

;  oxydase  of  the  wine  are  united  to  form  a  soluble  com- 

lation  which  is,  however,  insoluble  in  the  presence  of 
lygen.  .Sulphurous  acid  breaks  up  this  combination,  and 
'■ms  a  compouud  with  the  colouring  matter.     Free  access 

air  under  these  conditions  oxidises  both  the  sulphurous 

d  and  the  oxydase. — B.  F.  D. 

Alcohol  as  a  Source  of  Motive  Potrer.     Behrend. 
See  under  II.,  page  1019. 

Cognac  ;   Test  for  Choline  in .     H.  Struve. 

See  under  XXIII., paje  1040. 

English  Patents. 

er ;  Apparatus    for     Racking  .     H.     W.     Colby, 

Chicago,  U.S.A.     Eng.  Pat.  11,422,  May  17,  1902. 

ititionary  cylinder  is  connected  with  the   beer  reservoir 

combined,  on  a  swinging  frame,  with  the   filling  tube. 

;■  filling  tube  has  a  valve  at  the  lower  end   operated  by  a 

irate  cylinder  and  piston.     Sliding  on  the  filling  tube   is 

'  aling  head   with   compressed-air   buffer.     The  cask   is 

.  led  by  a  hydraulic  lift,  and   presses  up  the   sealing  head 

t)the  filling  tube   nearly  touches  the  bottom  of  the   cask, 

ithis  way  lessening   the    disturbance   of    the   beer.     In 

cring  the  cask,  the    filling  tube  is  swung  aside  before 

ing  the  bung. — B.  F.  I). 

'lid  By-Products    of  Distilleries,  Breweries    and  the 

ke ;  Apparatus  for  Disposal  of .    E.  Oram,  Carron, 

loraysbire.     Eng.  Pat.  4418,  Feb.  21,  1902. 

:  liquids  are  evaporated  in  suitable  tanks  by  the  heat 
ved  from  an  electric  current  traversing  wire  coils,  which 
t  on  the  surface  of  the  liquid. — B.  F.  L>. 

UxiTED  States  Pate!«t. 

oirits;  Art  of  Ageini/  or  Treating .     R.  C.  Scott, 

Liverpool.     U-S!  Pat.  704,389,  July  8,  1902. 

1 ;  spirit  is  cooled  to  32°  F.,  and  sprayed  into  a  stream  of 
«!  which  may  be  either  at  a  w.'\rmer  temperature  or  may 
Alternately  warmed  and  cooled  to  32°  F.,  according  to 
illkind  of  spirit.- B.  F.  D. 

:Yin.-POODS;  SANITATION;  WATER 
PUEIFICATION.  &  DISINFECTANTS. 

(^.)— FOODS. 

L  thin  in  Milk  ;  Determination  of .     F.  Bordas  and 

S.  de  Raczkowski. 

See  under  XXIII.,  page  1041. 

■'  icylic  Acid  in  Foods  ;  Detection  of ,  by  the  Ferric 

Chloride  Reaction.     H.  TafEe. 

See  under  Will.,  page  lOiO, 

E.voLisn  Patents. 

•a  ,  iJi'cA  in    Cream   or  other  similar  Fatty    Material ; 

■eduction  of .    M.  Julien,  Paris.     Eng.  Pat.,  16,431, 

ig.  15,  1901.     (Under  Internat.  Couv.,  Feb.  14,  1901.) 

M  k  and  fatty  matter,  such  as  cream  or  butter,  are 
th  lughly  mixed  in  the  apparatus  described  in  Eng.  Pat., 
l^'.O,  1893,   (this   .Journal,   1894,  787).     The   product  is 

*  filled  into  tins  or  bottles  and  sterilieed. — W.  P.  S. 


Milk  ;  Process  for  Preserving .     J.  Imray,   London. 

From  Societc  "  Le  Lait,"  Paris.     Eng.  Pat.  16,110,  Aug. 
10,  1901. 

Milk,  either  alone  or  mixed  with  sugar,  coffee,  cocoa,  &c., 
is  placed  in  gas-tight  vessels  and  heated  for  30  minutes  at 
a  temperature  7o° — 75"  C,  under  a  pressure  of  oxygen 
amounting  to  3  to  10  kilos,  per  sq.  cm.  When  it  is 
required  to  keep  the  milk  for  a  long  time,  the  temperature 
may  be  raised  to  100°  C.  for  some  seconds,  or  successive 
heatings  to  60°  C.  with  alternate  coolings,  can  be  employed, 

— W.  P.  S. 

licceptacles  for  Liipiids,  or  other  Substatices,  to  be  Pre- 
served. H.  II.  Lake,  London.  From  L.  I).  Piroux  and 
L.  E.  Seddon,  New  York,  U.S.A.  Eng.  Pat.  7843, 
April  3,  1902. 

A  bottle-shaped  vessel  is  formed  of  wood  pulp,  paper 
stock,  or  the  like,  aud  treated  with  a  stiffening  material 
(glu»)  and  an  alcoholic  solution  of  shellac,  less  of  the 
stiffening  material  being  applied  to  the  neck  of  the  vessel, 
so  that  it  shall  remain  relatively  flexible.  The  vessel  is 
lined  inside  with  a  metal  (aluminium),  which  serves  as  aQ 
electrode,  a  second  electrode  passing  through  the  stopper. 
After  filling  the  receptacle  wilh  the  liquid  to  he  stored,  the 
latter  is  sterilised  by  means  of  an  electric  current.  The 
stopper  is  fitted  with  a  sliding  shutter  for  closing  the  orifice 
formed  by  the  electrode  passing  through  the  cork,  when  the 
electrode  is  withdrawn. — W.  P.  S. 

Coffee  free  from    Caffeine;    Manufacture   of  ,     A. 

Zimmcrmann,  London.     From  II.  Nicolai,  Berlin.     Eng. 
Pat.  15,987,  Aug.  8,  1901. 

Unroasted  grouud  coffee  is  steamed  in  a  Papin's  digester 
and  when  all  air  has  been  expelled,  the  valve  is  closed,  and 
the  digester  rapidly  cooled.  The  coffee  is  now  extracted 
several  times  with  boiling  water,  eventually  with  a  littlo 
dilute  ammonia,  strained,  rinsed,  and  pressed.  The  fat  and 
oil  are  removed  from  the  extract,  and  treated  with  ammonia. 
From  the  viscous  substance  formed,  the  caffeine  is  extracted 
with  hot  water,  whilst  by  heating  the  residue  on  the  water- 
bath,  the  ammonia  is  expelled  and  the  fats  are  obtained  free 
from  water  and  caffeine.  The  aqueous  extracts  containing 
tannin,  extractive  matters,  aud  cafieine,  are  collected,  treatea 
i  with  ammonia,  evaporated,  and  the  caffeine  extracted  with 
chloroform,  alcohol,  or  other  solvent.  The  residual  matter 
is  then  mixed  with  the  fats,  and  finally,  after  the  addition 
of  a  little  sugar,  with  the  coffee  bean  residuum.  On  drying, 
pressing  into  tablets,  and  roasting  the  product,  any  remain- 
ing traces  of  caffeine  are  sublimed. — W.  P.  S. 

(a).— SANITATION;  WATER  PURIFICATION. 
Sewage  ;  Discharge  of ,  into  a  Tidal  Estuary.     W.  K. 

Parrv  and  W.  E.  Adeney.     Proc.  Inst.  Civil  Eng.,  1902, 

147,  [I],  3-39. 
The  authors  have  investigated  the  effects  of  sewage 
pollution  in  the  estuary  of  the  River  Liffey.  The  crude 
sen  age  from  the  whole  of  the  population  of  Dublin 
and  the  neighbouring  townships  (with  three  exceptions), 
amounting  in  all  to  about  260,000  people,  is  discharged  into 
the  Rivers  Liffey  and  Tolka  immediately  above  the  estuary. 
The  sewage  from  the  townships  of  Rathmines  and  Pem- 
broke, which  have  a  total  population  of  60,000,  is  discharged 
directly  into  the  e.stuary,  flowing  into  a  deep-water  channel 
which  at  the  time  of  the  discharge  has  a  strong  current 
running  seawards.  The  following  conclusions  are  drawn 
from  the  results  of  the  investigation. 

In  a  tidal  estuary,  under  conditions  similar  to  those  of  the 
Liffey,  during  calm  weather,  the  surface  water  alone  is 
affected  by  the  discharge  of  sewage  into  it,  the  bottom 
water  of  the  less  shallow  portions  of  the  estuary  remaining 
practically  unpolluted ;  the  bed  of  the  channel  is  not  fouled 
provided  the  heavy  solids  are  removed  before  the  sewage 
is  discharged.  The  sewage  rapidly  becomes  diluted  with 
8  — 10  times  its  volume  of  clean  water,  but  further  dilution 
and  dispersion  proceed  far  less  rapidly,  except  in  stormy 
weather. 

If  sewage  be  discharged  under  conditions  similar  to  those 
at  the  Rathmines  and  Pembroke  outfall,  the  discharge  can 
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be  carried  on  indefinitely,  without  causing;  accumulation  of 
sewnge-inatter  within  the  estuary,  the  liquid  discharged  day 
by  day  bfing  carried  out  to  sea  by  tidal  action. 

In  general,  with  regard  to  the  discharge  of  sewage  into 
a  tidal  estuary  similar  to  that  of  the  Liffe) ,  it  may  he  stated 
that  :— 

(1)  The  discharge  should  be  made  into  a  definite  deep- 
water  channel  with  a  current  setting  seawards. 

(2)  The  width  of  the  water  in  the  deep  channel  at  low 
tides  must  be  sufficient  for  the  adequate  dilution  of  the 
sewage. 

(3)  The  whole  of  the  sewage  should  reach  open  water 
before  the  turn  of  the  tide. 

(4)  Tlie  heavy  solids  and  the  floating  matter  should  be 
separated  from  the  sewage  before  its  discharge.  This  can 
be  done  efficiently  by  simple  subsidence  and  screening. 

(.'))  Dilution  of  the  sewage  with  subsoil-  or  surface- 
water  prior  to  discharge  is  distinctly  advantageous,  as  it 
tends  to  enco\irage  purification  by  promoting  healthy 
bacterial  action. — A.  S. 

Albuminoid-  and  Prvtrid  Ammonia  ;    Determination  of 
\,.  W.  Winkler. 

See  under  XXIII.,  page  1041. 

English  Patent. 

[  Waler'\  Filterinq  Devices.     G.  L.  Scott,  Manchester. 
Eng.  Pat.  1C,364,  Aug.  15,  1901. 
A  PORTABLE  filter,  consisting  of  separable  concentric   per- 
forated sleeves,  having  wrappings  of  cloth,  &c.,  and  provided 
with  a  suction  tube  and  mouth-piece.     A  modified  form  is 
adapted  for  application  to  domestic  taps,  &c. — K.  A. 

United  States  Patents. 

Water  Purifier.  C.  C.  Clark.  Assignor  of  one-half  to 
J.  C.  Carson,  Philadelphia.  U.S.  Put.  703,541,  July  1, 
1902. 
The  apparatus  consists  of  a  horizontal  tubulated  cylinder, 
chambered  at  each  end,  with  openings  into  the  chambers 
through  which  water  or  steam  may  be  passed  for  cooling  or 
heatmg  the  water  in  the  cylinder.  The  water  to  be 
purified  is  admitted  into  the  cylinder  through  an  inlet 
chamber  furnished  with  perforated  electrodes  of  copper, 
platinised  copper  or  iron,  and  the  purified  water  passes  out 
through  a  pipe  at  the  opposite  end  of  the  cylinder.  The 
heavy  precipitate  formed  by  the  electrolysis,  is  drawn  oft 
through  valves  placed  along  the  bottom  of  the  cylinder, 
and  the  scum  rises  into  a  dome  and  escapes  through  another 
valve. — L.  A. 

Purifying  Water;  Apparatus  for .     C.   L.   Kennicott, 

Chicago,  Illinois.     U.S.  Pat.  703,596.     July  1,  1902. 

This  apparatus  is  similar  to  that  described  in  Eng.  Pat.  4,735, 
1900  (this  Journal,  1900,  552),  with  improvements  in  the 
general  arrangement  and  in  details,  mainly  with  the  object  of 
storing  a  supply  of  softened  water  and  ot  providing  against 
freezing.  An  annular  storage  tank  into  which  the  softened 
water  is  discharged  surrounds  the  whole  upper  part  of  the 
apparatus,  and  on  top  of  this  a  boarded-in  and  roofed  hut 
is  built  to  enclose  the  reagent-tanks,  water-wheel,  cScc.  The 
Ume-water  vessel  is  fixed  within  the  downtake  conduit,  and 
the  hard-water  supply-pipe  is  brought  up  from  the  ground 
through  the  softening  tanic. — L.  A. 

Water ;  Apparatus  for  Purifying .  J.  Davis,  Pittsburg, 

Pa.     U.S.  Pat.  704,244,  July  8,  1902. 

An  apparatus  for  thoroughly  mixing  water  with  a  chemical 
reagent  previous  to  filtration.  A  vertical  closed  cylinder 
with  conical  bottom  is  fitted  with  supply  and  delivery  pipes 
on  opposite  sides  of  an  internal  gauze  screen.  The  supply 
pipe  has  a  branch  through  which  a  chemical  solution  is 
admitted  into  the  pipe,  and  the  latter  terminates  inside  the 
cylinder  in  a  submerged  revoluhle  rose  or  mixer  having 
radial  arms  with  vanes  through  which  the  water  containing 
the  chemical  is  discharged. — L.  A. 


(C.)— niSINFECTANTS. 

English  Patents. 

Disinfecting    Media ;     Process    and    Apparatus  for   t 

Gasification  of .     13.  Sieber,  Attisholz,  Switzerlan 

Eng.  Pat.  16,736,  May  20,  1901. 

FoRMALDKHi'DK  is  vaporised  by  bubbling  steam  throui 
the  solution  which  is  heated  over  a  water-bath.— L.  A. 

formaldehyde  ;  Producijig  a  Solid  Composition  containi 

.     K.   Groppler,  Berlin.     Eng.   Pat.   13,392,  Joly 

1901. 

The  method  consists  *'  in  dissolving  common  or  dri» 
neutral  or  acid,  soda  soap  of  a  suitable  fatty  or  resin  acid 
an  aqueous  solution  of  formaldehyde."  2 — 5  parts  of  sodii 
stearate  suffice  to  solidify  100  parts  of  a  35 — 40  per  ce: 
solution  of  formaldehyde. — L.  A. 

United  States  Patents. 

Disinfecting  Apparatus.     W.  11.  Francis,  Philadelphia,  1 
U.S.  Pat.  704,182,  July  8,  1902. 

A  JACKETED  horizontal  cylinder  is  provided  with  a  7al 
controlled  pipe  for  fi)rcing  steam  under  j>ressure  into  i 
jacket  to  heat  the  chamber  externally,  a  valve-coutrol 
pipe  leading  steam  from  the  jacket  directly  into  the  chamb 
means  for  exhausting  the  chamber  at  intervals  prior  to 
admission  of  steam  and  subsequently,  and  means  for  ht 
ing  air  and  for  forcing  the  heated  air  into  the  chambei 
order  to  dry  the  articles  after  disinfection. — L.  A. 

Formic    Aldehyde ;     Composition   for    the   Production 

Vapours  of  .     J.  J.  A.   Trillat,   J'nris,  Assignor 

Fries    Bros.,   New    York,   U.S.A.      U.S.  Pat.    704,4 
July  8,  1902. 

Formaldehyde  is  dissolved  in  a  saturated  solution 
calcium  chloride  or  other  neutral  salt  of  an  alkali  or  aikii 
earth.  From  such  solution,  when  heated,  Cormaldeliyii 
given  off  in  a  nearly  dry  state,  whilst  the  soluble 
diminishes  the  tendency  to  polymerization.  See  Eng.  I 
19,744,  1896,  and  20,773,  1896  (this  Journal  1896,  821  . 
754).— L.  A. 


XIX.-PAPER,  PASTEBOARD,  Etc. 

Heating;    llieory  and  Practice  of  ■ ■.     C.Beadle, 

Papermaker,  April,  May,  June,  and  July,  1902. 

Details  are  given  showing  the  amount  of  power  cousui  1 
at  different  stages  of  the  "  beating,"  by  means  of  diagra., 
and  summaries  showing  the  power  consumption  per  cwt  1 
pulp  for  different  paperm.aking  materials,  and  by  the  us  t 
various  types  of  beaters. — C.  fi. 

Wood-Ptilp  ;  Colour  Reaction  for J.  Hertkori 

See  under  XXIU.,  page  1041. 


United  States  Patents.  '■ 

Paper-Pulp   Scrcetier.     N.  L.   Vrooman  and  K.  B. 

land,  New  York  State,  U.S.A.     U.S.  Pat.  703,682,  Julj 

1902. 

A  POLYGONAL  cylinder,  with  its  sides  formed  into  Bi( 
plates  according  to  U.S.  Pat.  703,683,  July  1,  1902.; 
following  abstract),  revolves  on  a  horizontal  axis,  iusivl 
tank  which  is  partly  filled  with  uuscreened  stock  and  wir; 
The  stock  is  sifted  by  floating  upwards  through  the  :i- 
merged  sieve-plates,  and  this  process  is  assisted  by  n 
exhaust  pump,  which  removes  screened  stock  at  Ruc^n 
rate  That  the  level  of  the  screened  stock  inside  the  cylii  'f 
is  always  below  that  of  the  unscreened  stock  io  the  i  * 
itself.— 14.  L.  J. 


for    Pulp-Strainers.  .  N.    L.   Vrooman  .d 
:land,  Watertown,  New    York  State,   L'.  V- 


Screen-Plate 

R.   R.   Kirkland, 

U.S.  Pat.  703,683,  July  1,  1902 
Mechanical  details  given. — H.  h.  J 
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aper-making  Machine.     G.  Ehrhart,  Fulton,  New  York 

State,  U.S.A.  U.S.  Pat.  703,775,  July  1,  1902. 
order  to  produce  single-ply  paper  of  uuiform  tensile 
ength  in  every  direction,  a  pump  i.s  alExed  to  the  vat 
lich  withdraws  pulp  from  one  corner  and  delivers  it 
•ough  a  pipe  to  an  opposite  corner.  Owing  to  the  cross 
rrent  thus  set  up,  the  tibres  are  deposited  on  the  cylinder 
various  directions  instead  of  being  in  a  position  mainly 
rallel  to  the  direction  of  motion  of  the  cylinder .^R.  L.  J. 

XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES.  AND  EXTRACTS. 

dins  ;   Constitution  of  the .      Coiiiparison   with  that 

tf  the  Glticosides.      E.   Leger.      Comptes   Rend.,   1902, 
134,  [26],  1584—1586. 

H  iuvestigations  of   the  author  on  barbaloin  and   iso- 
baloiB    point   to   the  conclusion   that   these   bodies  are 
ducts  of  the  condensation,  with   the   loss  of  IHuO,  of 
thylisohydroxychrysasiii  with  a  methvlaldopentose.'   The 
leal   activity   of   the   aloius    themselves,  and   the   pro- 
:tion  from  them  of  optically  active  derivatives,  negative 
view  that  they  are  direct  derivatives  of  .anthraquinone. 
e  formula  CijUijO;  formerly  assigned  to  barbaloin  must 
r  be  changed  to  CjiHooOg.     Barbaloin  and  isobarbaloin   | 
^'e?  in  the  point  of  attachment  of  the  sugar  residue  to   i 
'aromatic   nucleus.      These   aloius    .are    isomeric    with 
■agulin,   but    whilst   the    latter  is   hydrolysed   by  dilute   . 
|]8,  the  aloius   are  not.     The  aloins  in  this  sense  coii- 
pte  a  new  class  of  glucosides.     The  sugar  of  frangulin 
7  perhaps  be  regarded  as  being  attached  to  the  aromatic 
i  by  way  of  its  aldehydic  group  after  the  nature  of 
jacetal,   whilst   that   of   the   aloins   is   attached   at   the 
nosite  end  by  the  terminal  alcohol  group.— J.  F.  B. 

iphor  Oil ;  Fomiation  of  ,  in  the  Camphor  Tree. 

\,  Tschirch  and  H.  Shirasawa.     Arch,  der  Pharm.,  240 
;i],  257— 260.  ' 

loM  examination  of  fresh   material  derived  from  living 

J^^^ats  in  the   Bern   botanical  garden,  and   dried   material 

Java  and  Japan,  the  secretion  of  camphor  is  found 

:e  place  in  oval  oil-cells,  which  are  found  in  all  parts 

«  plant.     The  formation  of  these  cells  occurs   at   an 

!iy  period  of  the   growth,  for  they   can  be  recognised 

'  ,ediately  behind  the  growing  point.     The  formation  of 

oil-cells  proceeds  rapidly,  and  drops  of  colourless  very 

Irtile   oil   are   soon   secreted   in   them.      Camphor   is   a 

sformation   product   of   this   oil.     As   the   oil  is   verv 

"e,  its  vapour   penetrates   throughout  the  plant,  and 

especially  in  the  cavities  of   the   wood,  where  it 

18  into  camphor.     .Simultaneously  with  the  secretion 

mucilage  is  found,  the  epidermal  cells  of  the  leaf  i 

especially  rich  in   that   substance.     The   number  of 

His   depends   upon   climatic  conditions,   those  in    the 

•ial  grown  in  the  Bern  botanical  gardens  being  con-   [ 

,bly  less  than  in  the  material  from  Java. — J.  O.  B. 

dal  Oil ;   West  Itidian .     E.  Deussen.     Arch,  der 

Pharm.,  240,  [4],  288—293. 
Bistilling  AVest  Indian   sandal   oil  at  20  mm.  pressure,   ' 

main    fractions    were    obtained: — (1)    155" — 159°- 

|59°— 163";  (.3)  I63°— 105°;  (4)  106'- 170'  C.     After   I 

gtedly  refractionating,  the  lower-boiling  fractious  were 

to  contain  an  odorous  body,  the   supposed  ester,  to   ' 

the    odour  of   the    oil   is   due ;    the    higher-boilmg 

ons  were  odourless.     The  lowest-boiling  fractious  gave 

ystals  when  heated  with  hydrochloric  acid.     The  trac- 

boilingat  155°— 159'  C,  and  having  a  rotation  of  +40°, 

f  purified  by  repeated  fractionation,  and  gave  a  product 

*ing  at   153°- 154°  C.  at  26  mm.,  and  at  260°— 261°  C. 

ijatmospheric    pressure ;    its    rotation    was    +  50°.      On 

I  ing  this  with  hydrochloric  acid,  crystals  were  obtained, 

■"'jh,  ou   recrystallisation   from   acetic   ether,    melted   at 

■  — 118°   C.      This    is  the    melting    point   of   eadinene 

"  rochloride.     The  physical  characters  of  eadinene  and  of 

liody  found  are  as  follows  : — 

"iineue:  b.  pt., 274°— 27.5' C. ;  sp.gr.,  0-921  atI6°C. ; 
Li.  =  -98-56°;  m.  pt.  of  hydrochloride,  117°— 118°  C. 


Body  found:  b.  pt.,  260°— 261°  C. ;  sp.  gr.,  0-9247  at 
15°  C.  i  [aj„  =  +54°;  m.  pt.  of  hydrochloride,  117°— 
118°  C. 

The  author  therefore  names  this  substance  "  dextro- 
eadinene." 

The  oil^  regenerated  from  the  hydrochloride  boiled  at 
272  — 274°  C.  (four-tifths  thermometer  in  vapour),  and 
had  a  rotation  of  -88°  to  -108°.  It  is  a  colourless  and 
odourless  liquid,  which  is  very  prone  to  resinify.  (See  also 
this  Journal,  1900,  464.)— J.  O.  B. 

Bignonia   Catalpa ;    The  Acids  of .     A.  Piutti   and 

E.   Comanducci.      Boll.    Chim.    Farm.,   41     329—335 
Chem.  Centr.,  190-2,  2,  [1],  50.  ' 

According  to  8.  Sardo  (Gaz.  chim.  ital.,  14,  134)  and 
also  to  text-books,  the  pods  of  Bignonia  Catalpa  contain 
an  acid,  ChH^O,,  named  by  Sardo  cataloic  acid.  The 
authors  have  identified  this  acid  as  7J-hydro'xybenzoic  acid, 
CyHjOj,  by  means  of  its  physical,  orystallographic,  and 
chemical  properties.  The  unripe  pods  yield,  besides  the 
acid  named,  when  extracted  with  dilute  sulphuric  acid 
and  then  with  ether,  a  compound  of  ;)-hvdroxybenzoic 
acid  and  protoc.atechuic  acid  (C;H603.CVH604  +  2HjO), 
m.  pt.  188° — 190',  which  has  previously  been  prepared  by 
Illasiwetz  and  Barth  (Anualen,  134  278)  by  fusing  gum 
benzoin  with  caustic  potash. — A.  S. 

Ta.vine:  The  Alkaloid  of  Yew.  T.  E.  Thorpe  and 
G.  Stubbs.  Proc.  Chem.  .Soc,  18,  [253],  123. 
AnTUMN-GATHEBED  leaves  of  male  and  female  trees  of  the 
species  Taxus  Baccata  have  been  investigated.  The 
alkaloid  was  extracted  by  digesting  the  powdered  air-dried 
leaves  with  1  per  cent,  sulphuric  acid  for  iive  or  six  days. 
The  acid  liquid  was  strained  and  pressed  from  the  leaves, 
and  at  ouce,  without  concentration,  rendered  alkaline  and 
extracted  with  ether.  Taxine  was  obtained  in  the  form  of 
very  fine  glistening  particles  by  crushing  down  the  residue 
from  the  ether  extract.  It  gives  precipitates  with  moat 
of  the  alkaloidal  reagents,  .and  colour  reactions  with  strong 
sulphuric  acid  alone,  and  when  this  reagent  is  mixed  with 
nitric  acid,  molybdic  acid,  or  chromic  acid. 

Pinene  and  other  Terpenes ;  Preliminary  Notice  of  some 

New  Derivatives  of .    W.  A.  TUden  and  H.  Burrows. 

Proc.  Chem.  Soc,  18,  [254],  161—164. 

Pinene  nitrosochlorido  is  remarkable  as  being  the  only 
known  compound  containing  the  elements  of  pinene  from 
which  that  hydrocarbon  may  be  regenerated.  The  addition 
of  one  molecule  of  hydrogen  chloride  to  pinene  gives  the 
familiar  monohydrochloride  (artificial  camphor,  m.  pt.  128°), 
from  which,  by  withdrawal  of  hydrogen  chloride,  camphene, 
and  not  pinene,  results.  The  addition  of  two  molecules 
of  hydrogen  chloride  to  pinene  gives  rise  to  dipentene 
dihydroehloride  ( m.  pt.  50"),  from  which,  by  removal  of 
two  molecules  of  hydrogen  chloride,  a  mixture  of  liquid 
isomerides  of  pinene  is  obtained.  On  the  other  hand,  when 
pinene  combines  with  nitrosylchloride,  a  compound  is 
formed  which  contains  a  nitroso  group.  This  is  indicated 
by  the  fact  that  it  is  capable  of  reacting  with  aniline  to 
yield  a  diazotised  product,  leaving  a  hydrocarbon  which  is 
apparently  identical  with  pinene,  though  opticallv  inactive 
(V/allach,  Aunalen,  1889,  252,  132  ;  this  Jour'ual,  1890. 
964). 

An  alcoholic  solution  of  dipentene  dihydroehloride, 
digested  with  potassium  cyanide  in  the  cold  for  14  days, 
gave  the  liquid  monohydrochloride,  C,„U„-,  HCl,  and  the 
latter,  by  continuing  the  action  of  the  cyanide  at  about 
120°,  gave  very  pure  terpinene. 

Methylanthranilic  Acid.     G.  Schultz  and  J.  Flachslander. 
See  under  IV.,  page  1022. 

Guanidine  ;  Determination  if .     A.  Vozarik. 

See  under  K^lll.,  page  1041. 

United  States  Patent. 

Naphtha  from  Oil ;  Apparatus  fur  Separating . 

E.  R.  Edson.     U.S.  Pat.  704,011,  July  8,  1902. 

See  under  XII.,  page  1032. 
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XXI.-PHOTOGEAPHT. 

Photographic  Printing  Paper  ;  Manufacture  of 
Alsace.     A.  Wehrlin,  E.  Zuber,  and  Clement.     Bull. 
Ind.  Mulhoase,  1902,  72,  102—105. 

Slue  Negative-printing  Paper.  —  White  p.ipcr,  of  good 
quality,  is  coated  on  one  side  only  with  a  mi.'iture  of  potas- 
sium ferricyanide  and  ferric  ammonium  citrate.  The  paper, 
in  the  form  of  a  continuous  band,  from  a  roll,  is  floated 
on  the  surface  of  a  solution  of  the  salts  named,  and  the 
excess  of  the  solution  afterwards  removed.  The  band  is 
•then  passed  slnwly  through  a  drying  chamber,  heated  to  a 
temperature  of  50°  C,  then  again  wound  into  a  roll,  and 
finally,  before  being  packed  for  sale,  it  is  drawn  across  a 
heated  table,  where  it  is  examined  and  cut  into  lengths  of 
10 — 50  metres,  which  are  finally  placed  between  three  layers 
of  paper,  one  of  which  is  waxed.  The  paper  thus  sensitised 
keeps  for  6 — S  months  in  a  dry,  cool  atmosphere.  The  time 
of  exposure  required  in  printing  varies  from  5 — 6  minutes  in 
bright,  summer  weather,  to  25 — 30  minutes  in  dull  weather. 
After  exposure  it  is  washed  in  cold  water  and  dried. 

Brown  Negative-printing  Paper. —  To  prepare  this, 
white  paper  is  coated  with  a  mixture  of  ferric  ammonium 
citrate,  silver  nitrate,  and  lactic  acid,  in  the  manner 
described  above.  Out  of  contact  with  light,  and  in  a  dry, 
cool  place,  it  may  be  preserved  for  about  two  years.  In 
printing  with  it,  an  exposure  of  1 — 2  minutes'  duration 
in  direct  sunlight,  in  summer,  is  stifficient.  The  prints 
obtained  are  successively  washed  in  water,  fixed  with 
sodium  thiosulphate,  washed,  and  dried.  Positive  prints 
may  be  produced  from  the  negatives  thus  obtained. 

Blue  and  white,  negative  printing  tissues,  are  also  pre- 
pared by  the  method  described. 

White  Positive-printing  Paper.  —  The  paper  is  first 
coated  with  a  mixture  of  gelatin,  ferric  chloride,  and 
ferrous  sulphate,  as  in  the  pre\nous  cases,  except  that  it  is 
in  this  instance  dried  at  a  lower  temperature.  It  is  then 
drawn  over  a  smooth  marble  slab  and  covered  with  powdered 
gallic  acid,  which  is  poured  automatically  upon  it  in 
quantity  regulated  by  the  speed  of  the  engine  driving  the 
drawing  apparatus.  The  powder  is  distributed  over  the 
surface  by  two  felt-covered  rubbing  appliances,  which  are 
rapidly  moved  to  and  fro  across  the  band  of  paper,  the  excess 
being  finally  removed  by  a  brush.  In  this  way  it  is 
possible  to  prepare  daily  SOO — 1,000  metres  of  paper.  A 
direct  exposure  of  6 — 8  minutes  is  required  in  summer  for 
this  paper.  After  exposure  it  is  simply  rinsed  in  water  and 
dried.     Prints  in  black  upon  a  white  ground  are  obtained. 

Tracing  Paper  is  manufactured  by  steeping  white  paper 
in  a  mixture  of  paratEn-wax,  poppy  oil,  and  turpentine.  It  is 
dried  in  the  air  at  the  ordinary  temperature,  2 — 3  months' 
time  being  required. — E.  B. 

English  Patents. 

Nitrocellulose;  Denitration  of .     H.  Richter,  Berlin. 

Eng.  Pat.  12,695,  June  21,  1901. 

The  following  methods  are  claimed  for  denitrating  nitro- 
cellulose, whether  in  a  raw  or  manufactured  condition: — 

(1)  The  general  method  of  treatment  with  an  acid  solu- 
tion of  a  metallic  salt  which  is  in  a  lower  state  of  oxidation 
and  is  capable  of  passing  to  a  higher  slate  of  oxidation. 

(2)  The  special  use  of  cuprous  chloride  or  oxychloride 
in  hydrochloric  acid  solution.  Example :  nitrocellulose, 
1  kilo. ;  cuprous  chloride,  5  kilos. ;  concentrated  hydro- 
chloric acid,  5  litres  :  the  solution  of  the  salt  to  be  diluted 
with  water  until  precipitation  is  imminent,  i.e.,  acid  strength 
is  1  to  10  percent.     Temperature,  43° — 60"  C. 

(3)  The  special  use  of  a  cuprous  compound  in  ammon- 
iacal  or  saline  solution.  Example  :  (n)  nitrocellulose, 
1  kilo. ;  cuprous  chloride,  2  •  5 — 6  kilos.,  according  to 
nitrogen  content ;  hydrochloric  acid,  5  litres ;  dilute  with 
water  to  60 — 100  litres,  and  add  ammonia  until  1 — 5  per 
cent,  of  free  ammonia  is  present.  (6)  Xitrocelluloso, 
1  kilo.;  cuprous  chloride,  5  kilos.;  common  salt,  15 — 20 
kilos. ;  water,  60  litres. 


(4)  In  conjunction  with  the  above,  the  use  of  liquid 
which  have  a  solvent  or  swelling  effect  on  nitrocellulose  t 
facilitate  the  process  and  maintain  the  tensile  strength  c 
the  material  under  treatment. — R.  L.  J. 

Photographic,  Pholo-mechaniail,  and  other  Printing  Pn 
cesses ;    Bronze-coated   Plates  Prepared   and  Sen-iilise 

for  .     C.  I'.   H.    Ahrle   and   The   Metalline  Piatt.' 

Gesellschaft,  Frankfort-on-the-llaiue.      Eng.  Pat.  334; 
Feb.  10,  1902. 

The  bronze-coated  plates  described  in  Eng.  Pat.  6246, 190 
(this  Journal,  1902,  139),  are  covered  with  a  layer  c 
gelatin,  of  gelatin  with  formalin,  &c.,  or  of  some  scnsitiv 
gelatin  emulsion. — F.  H.  L. 

Colour   Filters  for   taking   Photographs  ;     Production  i 

.      A.    Bauermeister,    Leipzig.      Eng.     Pat.    436. 

Feb.  20, 1902. 

A  CLASS  plate  is  provided  with  edgings  so  as  to  form 
shallow  trough.  Into  this  is  poured  a  solution  of  gelatii 
&o.,  in  pure  glycerin,  stained  to  the  desired  colour, 
second  glass  plate  is  then  ajiplied,  and  the  whole  is  allowe 
to  cool  under  pressure,  The  feature  of  the  invention  is  t\ 
avoidance  of  water  as  a  solvent,  which  causes  the  screens  t 
be  more  permanent  than  usual. — F.  H.  L. 


XXII.-EXPLOSIYES,  MATCHES,  Etc. 

Eiplosives  ;    Tiventy-sixth  Antiual  Report  of  H.M.    i 
Inspectors  of ,  for  the  Year  1901.  | 

The  only  modifications  of  the  law  during  tlie  year  ha' 
been  two  Orders,  the  one  dealing  with  the  packing  ■ 
electric  detonators,  the  other  granting  an  exemption  f< 
acetylene  when  compressed  into  certain  porous  substuo' 
from  being  a  prohibited  explosive. 

The  growth  of  trade  in  explosives  continued  during  tl 
early  part  of  the  year  ;  but  there  were  signs  during  tl 
latter  half  of  the  year  that  the  rate  of  increase  was  n 
sustained. 

The  number  of  deaths   (10)   from  accidents  by  fire 
explosion  during  the  course  of  manufacture  is  abure  tl 
average  for  the  decade  (5 '4). 

The  number  of  factories  under  continuing  certificate 
license    is  130,  seven  new  licenses   having  been  confirm' 
during  the  course  of  the  year. 

The  condition  and  management  of  the  various  factori 
and  magazines  are  favourably  reported  upon,  but  regret 
expressed  that  stores  and  registered  premises  leave  mo 
to  be  desired. 

Dr.  Dupre's  report,  which  is  given  in  c.rlento,  states  th 
out  of  833  samples  examined  by  him  44  were  rejectt 
The  somewhat  large  number  of  "  rejections  "  is  due  main 
to  Jhe  fact  that,  owing  to  requirements  under  the  Mines  A 
the  compositions  of  explosives  permitted  to  be  used  a 
fixed  more  closely  than  in  former  years,  and  in  consequen 
a  larger  proporiion  had  to  be  rejected.  The  corapositio 
of  explosives  generally  are  becoming  more  complicatt 
and  this  is  especially  the  case  with  regard  to  explosit 
permitted  to  be  used  in  mines.  Some  of  the  explosi^ 
contain  as  many  as  eight  constituents,  and  their  com 
analysis  is  often  a  matter  of  .some  difficulty,  as  the  lira 
within  which  vari.itions  are  allowed  are  drawn  mote  a 
more  narrowly. 

The  most  striking  feature  in  connection  with  the  CO 
position  of  explosives  is  that  oxaUite  of  ammonium 
coming  more  and  more  into  use  as  an  ingredient  ; 
lowering  the  temperature  of  explosion,  and  Dr.  Duj 
considers  it  not  improbable  that  oxalate  of  ammonium  » 
replace  all  other  salts  which  have  from  time  to  time  be 
proposed  for  this  purpose. 

In  connection  with  an  explosion  in  the  drying  room 
a  hat  factory  at  Manchester,  experiments  were  made  ■ 
ascertain — (1)  the  flashing  point  of  the  methylated  «pi 
nsed  ;  (2)  the  smallest  quantity  of  spirit  which  at  a  gis 
temperature  would  render  a  given  volume  of  air  explosiv 
(3)  the  smallest  quantity  of  spirit  which  at  a  gi> 
temperaturs  would  so  fully  charge  a  given  volume  of 
with   vapour  as    to   render   it  non-explosive  j   (4)  will 


* 
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at  limits  of  temperature  a  given  volume  of  air  in  contact 

•  h  excess  of  spirit  would  be  explosive  ;  (5)  the  approxi- 
te  temperature  at  which  an  explosive  mixture  of  spirit 
)Our  and  air  would  take  fire.     The  experiments  proved 

i|.t  all  the  conditions  necessary  to  bring  about  an  explosion 

•  re  present  at  the  time  of  the  accident. 

3r.  Duprc  states  that  considerable  activity  is  still  notice- 
j'e  among  inventors,  but  chlorate  mixtures,  which  formed 
1  most  striking  among  new  explosives  during  1900, 
,  upy  a  subordinate  position  in  the  year  under  review. 

j^aptain  Desborough's  report  on  the  year's  work  at  the 
(j:ing  station  at  Woolwich  points  out  that  the  original 
ilmitted  list  of  explosives  has  been  withdr.awn,  and 
(Mosives  have  now  to  pass  the  special  test  instituted  in 
(iober  1899.  Out  of  .53  explosives  tested,  25  have  been 
iihorised.  The  results  obtained  from  the  use  of  the 
I  istic  pendulum  in  determining  the  charges  for  the  test, 
(itinue  to  be  satisfactory.  It  has  been  obs2rvcd  that, 
K;n  a  well  -  manufactured  explosive  and  complete 
cijnation,  the  variation  in  the  distance  of  recoil  of  the  gun 
fl  any  explosive  should  not  exceed  10  per  cent,  of  the 
lim  recoil  of  the  rounds  fired  with  ei(ual  charges  of  the 
t  losive.  The  attention  of  manufacturers  is  especially 
c  cted  to  the  necessity  of  thorough  incorporation  if  explo- 
f 'S  are  to  successfully  pass  the  test.  The  material  of  the 
ciTidge  case  is  also  a  point  of  importance.  Several 
ellosives,  of  which  sulphur  formed  an  ingredient,  were 
t  ed  when  contained  in  lead  alloy  cases,  and  invariably 
fjl  the  gaseous  mixture,  although  when  contained  in 
J  er  wrappers  they  were  successful.  Attention  is  drawn 
t  he  fact  th.at  in  the  test,  complete  explosion  is  attained, 
vlst  in  practice  the  circumstances  are  at  times  quite 
c'jrent.  A  suggestion  is  made  that  it  would  be  well  if 
closives  could  be  tried  by  practical  men  in  those  coal 
I  es  which  are  not  proscribed  by  order  of  Secretary  of 
'.  and  where  the  failure  of  the  particular  explosive 
.  Ill  not  involve  the  risk  of  an  accident. 

[he    importation   figures   for    explosives  have  been    as 
fi)ws  : — 
J 

1  


>  Jglycerin  compounds  . . . 

>  ■mtropl.vcerin      

>  ibftr  of  detonators 
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l,473.9.i0  lb. 
143,900  lb. 
13,666,570 


993,030  lb. 
129.750  lb. 
8,732,500 


is  noted  that  a  great  percentage  of  the  trade  in 
nators  is  still  allowed  to  remain  in  foreign  hands. 
1  the  course  of  an  account  of  the  disastrous  explosion 
jicric  acid  at  the  Griesheim  factory,  the  remark  is 
e  "that,  whether  by  reason  of  the  explosive  properties 
be  picric  acid  itself,  or  owing  to  the  fact  that  it  is 
tically  impossible    to    prevent   the  formation  of  picric 

in    the    course  of   a  disaster  of  which    an  extensive 
lagration  forms  a  part,  it  is  essential  that  this  material 
Jd   be    in   all    respects    treated,   during    mauufaclure, 
ige,  and  conveyance,  like  any  other  nitro  compound." 
'  — G.  W.  McD. 

ytphorus  Sesqriisulphide  (^PtS^)  and  its  Behaviour  uiith 
Mitscherlich's  Test.     E.  G.  Clayton. 

See  under  XXIV.,  page  1042, 


English  Patbmts. 

hsioes  lAmmonia']  ;    Manufacture  of  .     F.  Vol- 

pert,  Dortmund.     Eng.  Pat.8821,  April  29,  1901. 

explosives  of  the  ammonium  nitrate  class,  ground 
:  containing  resin  and  starch,  or  barks  containing  tannin, 
added  to  the  composition.  This  causes  a  certain 
ohereuce"  in  the  explosive,  and  allows  it  to  be  well 
■n  home  in  the  borehole  while  still  retaining  its  full 
Jsive  power.  The  following  is  given  as  an 
iple:— Dinitrobenzene  (I  part)  ;  gingerroot  (12parts)  ; 
onium  nitrate  (86  parts)  ;  barium  nitrate  (I  part). 

— G.  W.  McD. 


Gunpmvder  ;  Smokeless .  C.  O.  Lundholm,  Stevens- 
ton,  and  Nobel's  Explosives  Co.,  Ltd.,  Glasgow.  Eng. 
Pat.  14,231,  July  12,  1901. 

See  U.S.  Pat.  701,590,  1901  ;  this  Journal.  1903,  927. 

— G.  W.  MoD. 

XXIII.-ANALYTICAL  CHEMISTRY. 

APPARATUS. 

Condenser ;  New  Form  of .    II.  Goeckel.    Chem.-Zeit., 

1902,"26,  [55],  633. 
The  inner  tube  of  this  condenser  is  bent  into  a  U-for™  *s 
shown  in   the  figure.     The  open  end    d    passes  through 


and  is  fused  to  the  outer  jacket  at  the  upper  end,  and 
serves  either  as  a  connection  for  a  vacuum  pump  or  as  au 
outlet  to  the  air.  The  bend  b  is  connected  by  a  short 
tube,  sealed  to  the  jacket,  with  a  corked  receiver.  In 
practice  the  condenser  is  placed  so  that  the  arms  a  and 
c  of  the  inner  tube  are  on  the  same  level,  thus 
preventing  any  liquid  from  collecting  in  tho  bend  6. 

— B.  F.  D. 
Engush  Patent. 

Centrifugal  Machines  for  Laboratory  Use  [Bacteriological 
Examinations,  /\  c] .  J.  W.  H.  Eyre,  London.  Eng. 
Pat.  15,422,  July  30,  1901. 
A  KEVOLViNO  disc  or  basket,  which  may  be  adapted  to 
carry  test-tubes  at  a  slight  angle  with  the  horizontal,  is 
suspended,  above  its  centre  of  gravitj-,  from  a  conical  or 
spherical  seating  on  the  driving  spindle  of  the  machine. 
The  seating  is  flexibly  attached  to  the  spindle,  but  turns 
therewith,  and  drives  the  basket  by  frictional  contact. 
Provision  is  made  for  limiting  the  lateral  deviation  of  the 
seating,  and  for  firmly  supporting  the  basket  when  at  rest. 

— R.  A. 

INORGANIC— QUALITA  Tl  VE. 

Arsenic ;     The   Decomposition  of  Compounds  of  Selenium 
and    Tellurium    by    Moulds,  and   its   Influence   on   the 

Biological  Test  for .     O.Rosenheim.     Proc.  Chem. 

Soc,  18,  [253],  !38. 
Maassen  (Arb.  Kais.  Ges.  A.,  1902, 18,  175)  has  recently 
contributed  a  paper  on  the  biologic  il  test  for  arsenic  and 
the  formation  of  organic  compounds  of  arsenic,  selenium, 
and  tellurium  by  moulds.  In  view  of  Maassen's  publi- 
cation it  has  been  thought  advisable  that  the  author  should 
give  a  short  resume  of  his  results  confirming  those  of 
Maassen. 

The  biological  test  for  arsenic  (Gosio,  Ber.,  1897,  30, 
1024)  is  said  to  be  characteristic  of  this  substance  (Abel 
and  Buttenberg,  Zeits.  f.  Hyg.,  1S99,  32,  449).  The  test 
consists  in  the  formation  of  gaseous  organic  arsenic  com- 
pounds, possessing  a  characteristic  garlic  odour,  produced 
by  the  vigorous  growth  of  certain  moulds  (Aspergillus, 
Mucor,  and  Penicitlium')  in  media  containing  arsenic,  and 
permits  of  its  detection  where  chemical  methods  fail. 
When  applying  this  test  to  certain  substances  (beer  and 
sugar)  which  contained  selenium  and  arsenic,  the  author 
noticed  a  pronounced  f;ccal  odour  ditferent  from  t'nat 
produced  by  arsenic  alone.  It  was  thought  that  this  was 
due  to  the  presence  of  selenium,  and  experiments  with 
soluble  selenium  compounds  coufinuted  this  view.  It  was 
also  found  that  tellurium  compounds  were  deconposed  by 
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PenicilUum  brevicaule,  giving  rise  to  the  prodnction  of  a 
very  clmracteristic  oiloiir.  Owing  to  the  extreme  eensi- 
tivencss  of  the  test  with  regard  to  arsenic,  absolutely  pure 
compounds  of  selenium  and  tellurium  were  used.  The 
odour  produced  by  the  decomposition  of  seleuiam  com- 
pounds is  of  a  very  disagreeable  character  (somewhat  like 
skatol  or  mercaptan),  whilst  the  gases  formed  by  tellurium 
compounds  possess  a  pronounced  garlic  odour.  The  test 
is  extremely  sensitive:  O'Ol  mgrm.  iu  1  c.c.  of  liquid  is 
easily  demonstrated  by  a  vigorous  growth  of  the  mould. 
Unlike  arsenic,  pure  selenium  and  tellurium  are  not 
attacked  by  the  mould.  It  was  found  best  to  perform  the 
test  by  usiug  the  medium  proposed  by  Abel  and  Buttcnberg 
(^)C.  nil.),  namely,  sterilised  bread  crumbs,  to  which  the 
sterilised  liquid  in  question  is  added  after  infection  with 
the  mould. 

The  author  has  drawn  attention  elsewhere  (Cheio.  News, 
1901,  83,  ~Ti)  to  the  influence  of  selenium  on  certain 
chemical  tests  for  arsenic,  and  it  is  evident  from  the  above 
results  that  in  applying  the  biological  test  for  arsenic,  it  is 
also  necessary  to  take  the  possible  presence  of  selenium 
(and  tellurium)  into  consideration. 

INORGANIC— QUANTITA  TIVE. 

Sidpliuretled    Hydrogen     in     Coal-Gas;     Detection    and 

i)etermiualinn   of  Minute   Quantities  of .       \V.    J. 

Dibdin  aud  K.  G.  Grimwood.    Analyst,  1902,   27,  [316], 
219—2^3. 

For  the  detection  and  estimation  of  sulphuretted  hydrogen 
in  coal-gas,  the  authors  allow  the  gas  to  impinge  upon 
dry  lead-acetate  paper,  and  note  the  time  required  for  the 
production  of  a  dark  colour.  With  gas  containing  a 
given  proportion  of  HoS,  it  is  found  that  the  time  required 
is  a  constant,  provided  the  ])aper  is  fixed  at  a  definite 
distance  from  the  gas-nozzle.  The  test-paper  is  prepared 
by  moistening  it  with  a  12  per  cent,  solution  of  lead  acetate, 
and  placing  it,  while  still  wet,  in  an  atmosphere  of  ammonia 
for  a  few  minutes.  The  mercury-sealed  bell-jar  in  which 
the  paper  is  arranged  is  fitted  at  the  top  with  a  cock  and  a 
jet  burner,  and  the  flame  of  the  latter  is  adjusted  in  height 
so  (hat  the  gas  passes  at  the  rate  of  0*5  cubic  foot  per 
hour.  On  preparing  mixtures  of  coal-gas  with  known 
proportions  of  ILS,  it  was  found  to  he  possible  to  detect, 
within  a  reasonable  time,  one  volume  of  HoS  in 
1,000,000,000  of  coal-gas,  equivalent  to  approximately 
1  grain  in  600,000  cubic  feet.  The  following  abridged 
table  gives  some  of  the  results  obtained  : — 


Distance  of  Lead  Paper  from 
Nozzle. 

Close  to. 

l/Sthlnch. 

l/4thlnch. 

Time    taken    to    produce   a 
colour  spot  on  lead  paper 
bv  Kas  containing  1  volume 
of  HjS  in  :— 

10.000  vols 

1  million  vols 

1(1           „            

100           „            

1,000           „            

Min.  Bees. 

0       2 

0  8 

1  7 
6       0 

11      80 

Min.  Sees. 

0       4 

0  15 

1  30 

Min.  Sees. 

0       8 

0  80 

1  50 
12       0 
21      30 

hydrogen  peroxide  and  potassium  bicarbonate.  (3")  Pure 
starch  does  not  cause  a  loss  of  iodine,  nor  does  it  show 
any  tendency,  in  presence  of  potassium  bicarbonate  and 
hydrogen  peroxide  or  potassium  permanganate,  to  form  a 
compound  giving  a  red  coloration  with  iodine.  (4)  The 
compound  formed  with  impure  starch  behaves  like  erythro- 
dextrin  towards  polarised  light,  but  pure  erythrodextrin 
does  not  cause  any  loss  of  iodine  in  tlie  titiatiou  of  avsenite 
solution,  (.i)  Impure  starch  also  contains  a  compound 
which  gives  a  blue  coloration  with  iodine,  and  the  iodide 
of  which  is  not  precipitated  by  sulphuric  acid.  (G)  The 
last-mentioned  impurity  is  an  intermediate  product  between 
starch  and  erythrodextrin,  since  its  iodide  is  more  stable 
than  that  of  the  latter,  but  is  more  soluble  than  starch 
iodide.  (7)  Pure  amidulin  causes  a  loss  of  iodine  in  the 
titration  of  arsenite  or  tartar  emetic  solution  with  iodine 
and  yields  under  the  conditions  given  under  (2)  a  compound 
which  gives  a  red  coloration  with  iodine.  (8)  Amidulin 
iodide  is  not  precipitated  by  sulphuric  acid.  (9)  Amidulin 
appears  to  stand  between  starch  aud  erythrodextrin  both 
with  regard  to  the  solubilitj-  of  its  iodide,  and  its  behaviour 
on  digestion  with  saliva.  (10)  Erythrodextrin  is  the  first 
product  of  the  hydroljsis  of  amidulin,  and  since  it  is  present 
in  impure  starch,  the  compound  which  gives  the  bine 
coloration  may  be  identical  with  amidulin,  and  the  erythro- 
dextrin be  formed  from  the  latter. — A.  S. 

ORGANIC— QUALITATIVE. 

Sugar;  Colorimetric  Method  for  Detecting  Traces  of —^, 
Ventre  Pacha.  Bull  de  I'Assoc.  des  Chim.  de  Sucr.  et  de 
Dist.,  1902,19,  [12],  1475. 

The  method  consists  in  the  action,  aided  by  heating,  of  i 
sugar  solution  acidified  with  sulphuric  acid,  on  a  mixture 
of  ammonium  molybdate  solution  an<l  essence  of  inirbane 
(nitrobenzene).  The  sugar  solution  is  filtered,  clarified  or 
defecated  with  acetate  of  lead  avoiding  excess.  To  10  e.c. 
of  the  solution  in  a  test  tube,  12  drops  of  sulphuric  acid  are 
added,  then  in  succession,  5  drops  of  essence  (cqnal  volumes 
of  nitrobenzene  and  alcohol),  and  20  drops  of  a  saturated 
solution  of  ammonium  molybdate.  The  mixture  is  bailed 
for  three  minutes,  when  a  blue  coloration  is  produced,  the 
intensity  of  which  is  dependent  on  the  quantity  of  sugar 
present.  One  part  of  sugar  per  million  of  water  gives  an 
appreciable  coloration.  The  most  suitable  concentration  for 
comparisons  is  about  1  :  10,000. 

The  process  may  be  combined  with  the  polarimeter  to 
determine  the  sucrbse,  dextrose,  and  levulose  in  cane  juice. 

— L.  J.  de  W. 


— H.B. 

Starch  mid  Sugar;  The  Primary  Action  of  Iodine  and 

other  Oxidising  Aqents  in  the  Hydrolysis  of .     F.  K. 

Hale.  Amer.  J.  Science,  Silliman,  13,  [4],  379—399. 
Chem.  Centr.,  1902,  2,  [1],  26. 
Ix  titrations  where  starch  is  used  as  an  indicator,  there  is 
sometimes  a  loss  of  iodine,  which  is  connected  with  the  red 
coloration  frequently  observed.  The  author's  experiments 
led  him  to  the  following  conclusions: — (1)  In  titrating  an 
arsenite  or  tartar  emetic  solution  with  iodine,  impure  starch 
causes  a  loss  of  iodine,  a  compound  being  formed  which 
gives  a  red  coloration  with  the  latter.  (2)  This  compound 
is  also  formed  if  impure  starch  be  boiled  with  potassium 
permanganate  aud  potassium   bicarbonate,  or  treated  with 


Cognac  ;  Test  for  Choline  in .    H.  Struve.    Zeits.  I 

Chem.,  1902,  41,  [5],  284— 289.  f 

Aetificiailt  prepared  cognac  invariably  contains  choline, 
whereas  natural  cognac  is  free  from  this.  The  choline  may 
be  dglected  by  the  following  method  : — .50  c.c.  of  cognac, 
after  evaporation  of  the  alcohol,  are  digested  for  a  few 
seconds  with  a  few  drops  of  dilute  sulphuric  acid,  and  the 
liquid  evaporated  to  dryuess  with  excess  of  lime  or  lead 
oxide.  The  residue  is  extracted  with  97  per  cent,  alcohol, 
and  the  extract  evaporated  to  dryuess.  This  residue  is 
dissolved  in  a  few  drops  of  water,  and  a  small  part  of  the 
solution  evaporated  to  dryness  at  lOOC.  on  a  glass  slide. 
The  whitish  residue  is-  moistened  with  iodine  solution 
(Florence's),  and  examined  microscopically.  The  presence 
of  choline  is  indicated  by  the  appearance  of  needle-like 
crystals  of  choline  iodide  ;  these  disappear  in  time,  hut  can 
be  reproduced,  even  after  long  standing,  by  a  farther 
addition  of  the  reagent. — B.  F.  D.  ' 

Salicylic  Acid ;  Detection  of ,  in  Foods  by  the  Feme, 

Chloride  Reaction.     H.  Taffe.     BuU.  ,Soc.  Chim.,  190a,i 
27,  [Hf],  701—702.  I 

In  examining  foods  for  salicylic  acid,  the  usual  soWent 
employed  to  extract  the  acid  is  ether.  The  author  has 
formerly  urged  the  advantage  of  using  a  mixture  of  ether 
and  light  petroleum  spirit  (sp.  gr.  0-700);  and  he  now 
recommends  the  use  of  petroleum  spirit  alone.  This  solvenl 
is  not  hygroscopic,  and  takes  up  any  minenil  acids  only  to  a 
very  slight  extent  ;  hydrochloric  acid,  for  example,  arising 
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from  the  decomposition  by  acids  of  the  salt  in  salted  foods,   | 
is  not  extracted  by  it,  and  thus  the  sensitiveness  of  the 
reaction  with  ferric  chloride  is  not  impaired. — J.  T.  D. 

Wood-Pulp  :  Colour  Reaction  for .     J.  Hertkorn, 

Chem.-Zeit.,  1902,  26,  [55],  632. 

Amtl  sulphuric  acid  gives  a  red  or  blue  coloration  with 
lieneons  matter  according  to  the  quantity  of  the  reagent 
nied  (see  this  Journal,  ia02,  725).  All  the  alkyl  sulphuric 
acids  and  the  aromatic  sulphonic  acids  give  the  same 
coloration,  notably  the  higher  members  of  the  series. 
Naphthalene  sulphonic  acid  gives  a  blue  coloration,  whilst 
anthracene  sulphonic  acid  produces  a  deep  red  with  ligneous 
matter,  cellulose  giving  no  coloration  under  the  same  con- 
ditions. By  heating  benzene  with  sulphuric  acid  till 
sulphurous  acid  is  evolved,  a  reagent  is  produced,  which 
eives  an  intense  blue  with  wood-pulp.  Cellulose  is  also 
slightly  coloured  by  this  reagent. — B.  Y.  D. 

I  Black-dyed  Cotton ;  Examination  oj  .  i 

1  C.  M.  Whittaker. 

See  under  V.,  page  1024.  j 


ORGANIC— QUANTITATrVS.  I 

Milk ;  Determination  of  Lecithin  in .     F.  Bordas  and 

8.  de  Raczkowski.     Comptes   Rend..    iy02,  134,    TSG], 
1592—1594.  \i 

One  hundred  c.c.  of  milk  are  poured,  with  constant  stirring, 
into    a    mixture    composed    of    100  c.c.   of  95   per  cent. 
alcohol,  100  c.c.   of  distilled  water,  and   10  drops  of  acetic 
acid.    A  coagulum   is  thus  obtained  which  can  be  easily 
filtered ;  it  is  drained  and  the  stem  of  the  funnel  is  closed 
with  a  piece  of  rubber  tubing  and  a  pinch-cock.      Three 
separate  lots  of  50  c.c.  each  of  warm  absolute  alcohol  are 
(hen  poured  successively  on   to  the   coagulum  in  the  filter, 
each  lot  being  stirred   and  allowed  to  remain  for  a  few 
aioments  before  letting  through  the  filter  by  opening  the 
oinchcock.     The  three  alcoholic  extracts  thus  obtained  are 
nixed  and  evaporated.     The  residue  is  dissolved  in  a  small 
jnantity  of  ether-alcohol  mixture  (1:1)  and  the  solution  is 
iltered.     The  ether  is  then  driven   off  and  the  residue  is 
saponified  by  potash  or  baryta ;  the   soap  is  decomposed  by 
niter    acidulated    with   nitric    acid,    the    fatty    acids    are 
leparated  and   tlie  filtrate  which  contains  the  glycerophos- 
phates of  the  milk  is  evaporated  to  dryness.     The  residue  is 
reated   with    10    c.c.    of    concentrated    nitric    acid,    and 
)Owdered  permanganate  is  added  in  minute  quantities  at  a 
ime  until  the  red  colour  is   permanent  for  some  minutes, 
'he  manganese  oxide  is  then  dissolved  by  the  addition  of  a 
ittle  sodium  nitrite,  the  solution  is  boiled  to  expel  nitrons 
umes,  and  the  phosphoric  acid  is  precipitated  by  ammonium 
aolybdate  and  weighed  as  magnesium  pyrophosphate.    The 
reight  of  the  latter,  multiplied  by  1  •  5495,  gives  the  glycero- 
hosphoric  acid  per   100  c.c.  of  milk.     It  is  preferable  to 
'  xpress  the  results  in  this  form  rather    than  as   lecithin, 
'  ince  the  nature  of  the  lecithin  of  milk  has  not  been  definitely 
scertain-d. — J.  F.  B. 

Ibuminoid- and  Proteid-Ammonia  ;  Determination  of . 

L.   W.  Winkler.      Zeits.  anal.    Chem.,    1902,   4i,    [5], 
290—300. 

HE  following  method  is  recommended  for  the  determina- 

on  of  organic  nitrogen  in  water  :  — 

100  c.c.  of  the  water  are  mixed  with  5  c.c.  of  N/5  sul- 

huric  acid  and  5  c.c.  of  a  1  per  cent,  solution  of  potassium 

,ersulphate,  and  heated  on  the  water-bath  for  15   minutes 

|i  a  covered  flask.     The  contents  are  cooled  and  mixed  in 

^lasB  cylinder  with  5  c.c.  of  a  mixture  of   equal  parts  of 

lessler's  reagent,  and  a  50  per  cent,  solution  of  Rocbelle 

I  Jt.    In  a  similar  cylinder  100  c.c.  of  the  water  are  mixed 

ithSc.c.  of  the   same  sulphuric  acid,  and  5   c.c.  of   the 

.essler's    reagent;    to  this   mixture    ammonium   chloride 

lution   (1   c.c.  =0-1   mgrm.  of  NH,)  is  added  till  both 

linders    show    the    same    coloration.      The   results   are 

pressed  in  mgrms.  of  proteid  ammonia  in    1    litre  of  the 

iter. 


The  results  of  many  experiments  showed  that  the 
ammonia  found  is  a  measure  of  the  organic  nitrogen 
present,  and  that  water  showing  more  than  0"1  mgrm.  of 
ammonia  per  litre  is  unfit  for  drinking  purposes. — B.  F.  D . 


Guanidine ;  Determination  of  ^—.  A.  Vozarik.  Zeits. 
angew.  Chem.,  1902, 15,  [27],  C70— 672. 
The  guanidine  solution  should  contain  not  less  than  about 
0*8  per  cent.  The  author  dissolves  8  grms.  of  the  guanidine 
salt,  makes  ammoniacal,  and  dilutes  to  a  litre.  After  two 
or  tbrae  hours  any  lead  present  has  settled  out,  and  35  c.c. 
of  the  solution  are  precipitated  by  ammonium  picrate  solu- 
tion containing  8  grms.  per  litre,  added  drop  by  drop. 
After  6  to  12  hours,  the  precipitate  is  brought  on  to  a  Gooch 
filter,  and  washed  with  more  of  the  ammonium  picrate 
solution  till  free  from  everything  but  ammonium  picrate  ; 
it  is  drained  as  thoroughly  as  possible  by  the  pump,  dried 
at  110°  C,  and  weighed.  The  precipitate  has  the  composi- 
tion CH5N3.0HC6H,(N03)3.  It  is  much  less  soluble  (1  in 
13000)  in  the  precipitant  than  in  water;  but  the  precipitate 
and  asbestos  of  course  both  contain  some  aramoaium  picrate 
adherent  to  them,  and  the  author's  experiments  have  esta- 
blished that  1  per  cent,  of  the  weight  of  the  precipitate  and 
2' 5  per  cent. of  the  weight  of  the  asbestos  must  be  deducted 
on  this  account  from  the  gross  increase  in  weight  of  the 
crucible.  Eight  test-analyses  on  a  pure  guanidine  gave 
results  varying  from   99'31  to  100'90  per  cent,  instead  of 

100,  the  mean  result  being  100 '06  percent.,  with  a  probable 
error  of  +  0"55  per  cent,  for  a  single  determination. 

—J.  T.  D. 

XXIY -SCIENTIFIC  &  TECHNICAL  NOTES. 

Sihcori ;  New  Properties  of  Amorplioiis .     II.  Moissan 

aud  S.  Smiles.  Comptes  Rend.,  1902,  134,  [26], 
1552—1553. 
Whex  the  vapours  of  liquid  hydrogen  silicide  Si^Hj  are 
decomposed  by  a  series  of  small  induction  sparks,  hydrogen 
and  silicon  are  produced.  This  silicon  appears  in  the  form 
of  long  woollj"  filaments  of  a  pale  coffee  colour  ;  it  possesses 
reducing  properties  which  are  not  found  in  the  case  of  the 
amorphous  silicon  produced  by  Vigoureux's  process.  This 
verv  finely  divided  silicon  reduces  jiermanganate,  copper 
sulphate,  mercuric  chloride,  and  gold  chloride.  Tin-  authors 
attribute  the  reducing  properties  of  their  amorphous  silicon 
to  the  very  much  finer  state  of  division  of  the  product 
as  compared  with  that  of  Vigoureux.  It  may  be  noted 
that  pure  boron  possesses  these  properties  in  a  far  more 
marked  degree,  the  action  in  this  case  is  continued, 
apparently  because  the  boric  aeid  produced  is  soluble  in 
water,  whereas  silicon  soon  becomes  coated  with  hydratel 
silica,  which  ultimately  protects  the  silicon  from  further 
action. — .1.  F.  B. 

Lime  in  Fusion  ;  Some  Properties  of .     H.  Moissan. 

Bull.  Soc.  Chim.,  1902,  27,  [13],  660—666. 
Er  means  of  the  electric  furnace,  lime  was  melted  in  larger 
quantitj'  than  was  possible  by  means  of  the  oxy-hydrogen 
blowpipe,  and  a  number  of  substances  were  exposed  in  the 
furnace  to  its  action.  Clavbon  was  converted  into  calcium 
carbide  with  evolution  of  carbon  monoxide,  and  with  excess 
of  lime  the  calcium  carbide  was  oxidised  to  carbm 
monoxide,  vapours  of  metallic  calcium  being  emitted  at  tie 
same  time.  .Silicon,  boron,  titanium,  chromium,  manganese, 
iron,  nickel,  and  cobalt  were  all  oxidised,  the  oxide  in  some 
cases  forming  a  salt  with  the  excess  of  lime.  Platinum 
was  volatilised,  aud  its  vapour  diffused  through  the  lime, 
giving  it,  when  cooled,  a  dark,  smoky  tint ;  the  unvolatilise  1 
platinum  took  up  at  the  same  time  from  2^  to  3  per  cent,  of 
.  calcium. — J.  T.  D. 

Zinc    Peroxides ;     Constitution   and   Properties   of  < 

Forcrand.     Comptes  Rend.,  135,  [2],  103— 107. 

Im  a  previous  paper  (this  Journal,  1902,  505),  four  per- 
oxides of  zinc  were  described.  These  substances  are  stable 
1  below  100'  Cbutat  higher  temperatm-es, from  190°— 210°C., 
1  yield  water  and  oxygen,  with  zinc  protoxide  as  a  residue. 
I  Dilute  sulphuric  acid  dissolves  the  peroxides  without  the 
I   evolution  of  oxygen.     This  reaction  has  been  used  by  the 
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author  to  calculate  their  heats  of  formation  in  the  case  of 
the  two  poesible  hypotheses  for  their  constitution.  They 
may  be  considered  either  as  hydrated  peroxides  of  zinc  or 
as  addition  compounds  of  the  anhydrous  or  hydrated  pro- 
toxide with  hydrogen  peroxide.  The  heats  of  formation 
found,  considered  in  relation  to  the  stability  of  the  different 
numbers  of  the  series,  point  to  the  second  hypothesis  as  the 
more  probable. — B.  F.  D. 

Sulphammonium ;     Preparation    and    J'niperites   of  . 

H.  iloissan.  Bull.Soc.  Chim.,  1902,  27,  [13],  652 — 6C0. 
OcT-uiEDUAX  sulphur,  prismatic  sulphur,  and  sulphur  in- 
soluble in  carbon  bisulphide,  react  with  liqueSed  ammonia  at 
—  38°, —15-5°,  and  —11-5°  C,  respectively.  In  sealed 
tubes  at  20°  C,  perfectly  dry  liquefied  ammonia  takes  up 
about  30  per  cent,  of  its  weight  of  sulphur;  the  purple 
substance  so  formed  is  a  compound,  and  not  merely  a 
solution,  for  it  solidifies  as  a  whole  on  cooling,  instead  of 
depositing  sulphur,  and  is  stable  up  to  90^  C,  above  which 
temperature  dissociation  sets  in.  At  lower  pressures,  this 
dissociation  of  course  occurs  at  lower  temperatures,  being 
at  the  atmospheric  pressure  practically  complete  at  —  35°  C. 
At  low  temperatures  and  high  pressures  the  amount  of 
sulphur  taken  up  reaches  39  per  cent,  of  the  weight  of 
the  liquefied  ammonia,  and  a  sort  of  red  hoarfrost  of  crystals 
of  sulphammonium  appears  on  the  tube.  The  vapour  pres- 
smes  of  solutions  of  sulphammonium  in  liquefied  ammonia 
of  different  concentrations  were  determined  at  different 
temperatures,  and  gave  curves  parallel  with  the  corre- 
sponding ammonia  curve  of  Regnault.  The  absorption- 
spectrum  is  very  characteristic  and  delicate,  and  may  be 
used  as  a  means  of  detecting  small  amounts  of  sulphur. 
Sulphammonium  dissolves  at  low  temperatures  in  alcohol, 
or  in  ether,  giving  purple  solutions  which  become  bluer  on 
adding  excess  of  the  solvent  It  reacts  with  iodine,  with 
calcium,  ammonium,  mercury,  lime,  and  the  chlorides  of 
manganese,  lead,  and  mercury,  forming  for  the  most  part 
coloured  substances  which  decompose  at  the  ordinary  tem- 
perature and  pressure,  leaving  sulphides  of  the  metals. 

—J.  T.  D. 

Platinum  ;    Note  on    the   Recrystallisation   of  .       W. 

Rosenhain.     Proc.  Koy.  Soc,    1902,    70,    [462],   252— 
254. 

PtATixnir,  on  prolonged  exposure  to  a  high  temperature 
becomes  brittle,  and  the  surface  shows  markings  "  re- 
sembling the  appearance  of  galvanised  iron."  This  phe- 
nomenon has  generally  been  ascribed  to  the  action  of 
carbon,  and  by  Redwood  specifically  to  the  action  of 
acetylene  (this  Journal,  1898,  1107).  The  author,  how- 
ever, has  observed  that  if  the  surface  of  the  "  changed " 
platinum  be  examined  with  the  microscope,  it  is  seen  to 
show  a  pattern  characteristic  of  the  etched  surface  of  a 
crystalline  metal,  and  a  closer  examination  clearly  proves 
that  the  appearance  is  due  to  genuine  metallic  crystals 
which  have  been  etched  on  the  surface  by  some  chemical 
agent.  The  "changed"  platinum  is  very  weak  and  brittle 
when  hot ;  the  crystals  seen  on  the  surface  are  not  a  thin 
superficial  layer,  but  genuinely  represent  the  entire  structure 
of  the  metal.  The  author  concludes  that  the  action  is 
simply  one  of  recrystallisation.  In  the  case  of  platinum 
"  annealed  "  in  a  gas  flame,  however,  there  is  a  further 
action;  simple  annealing  or  recrystallisation,  although  it 
will  completely  alter  the  interior  .structure  of  a  piece  of 
metal,  will  not  of  itself  alter  the  appearance  of  the  surface, 
even  in  a  microscopic  detail.  To  develop  a  surface  pattern 
corresponding  to  the  changed  internal  structure,  the  surface 
must  be  etched  after  the  recrystallisation  has  taken  place. 
The  etching  action  is  in  this  case  undoubtedly  due  to  the 
gases  of  the  flame,  and  the  temporary  formation  of  a 
carbide  may  play  a  part  in  the  process.  (See  also  this 
Journal,  1900,  1115.)— A.  S. 

Phosphorus  Sesquiiulphide  (Pji's)  andlits  Behaviour  with 
Mitscherlich's  Test.  E.  G.  Clayton.  Proc.  Chim.  Soc, 
18,  [253],  129. 

When  pure,  this  is  a  lemon-yellow,  crystalline  solid,  with  a 
strong  odour  of  hydrogen  sulphide,  soluble  at  15°  in 
1'6  parts  of  carbon  bisulphide,  and   igniting   in   the  air  at 


about  100°.  Commercially,  several  qualities  of  this  sub 
stance  are  manufactured.  Amongst  those  which  havt 
come  under  observation  have  been  a  coarsely  granular 
lemon-yellow  powder;  a  fine-grained  yellow  "powder  ol 
somewhat  duller  tint ;  and  a  grey  product,  sometime- 
very  impure.     The  following  are  typical  analyses  : 


A. 

B. 

C. 
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Yellow 

Yellow 

Yellow 
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distinct 
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scherlich's  test. 

Miirner  has  recently  stated  (Svensk  Farmaceutisi 
Tidskrift,  1901,  12,  177)  that  phosphorus  sesquisulpbidi 
gives  "  more  or  less  positive  results  "  with  Mitscherlicb' 
test  for  phosphorus.  The  author  has  examiued  variou; 
specimens  of  commercial  phosphorus  sesijuisulphide  bi 
this  test,  and  finds  that  the  results  with  comparatively  pur 
specimens,  such  as  A  and  B,  are  absolutely  negative,  no 
the  faintest  luminosity  being  perceptible  in  any  part  o 
the  apparatus.  It  is  evident  that  pure,  or  even  approxi 
mately  Dure,  phosphorus  sesquisulphide  gives  no  reactioi 
with  Mitscherlich's  test,  and  that  Mdrner's  results  weri 
obtained  with  samples  containing  email  quantitie*  0 
phosphorus,  or  of  phosphorous  oxide. 

Phosphorus  sesquisulphide  may  be  subjected  to  frictioi 
in  air  at  a  temperature  very  considerably  exceeding  th' 
ignition  point  of  phosphorus  without  becoming  luminous 
and  with  a  total  absence  of  "  phosphorus  fume  "  ;  it  neitbe 
ignites  nor  begins  to  glow  in  the  dark  until  a  temperatun 
of  92 — 96°  is  reached  and  the  finely-divided  residue  of  1 
solution  in  carbon  bisulphide,  evaporated  on  filter-pape: 
at  the  ordinary  temperature,  neither  glows  in  the  dark 
fumes,  nor  ignites  spontaneously. 

Vital  Colorations  by  Means  of  Coat-Tar  Dyestuffs 
M.  NicoUe.  Rev.  Gc-n.  des  ilat.  Col.,  1902,  6,  [67] 
113—153. 

Tnf;  so-called  "  vital  colorations,"  produced  by  injectin) 
solutions  of  dyestuffs  into  the  tissues  of  living  anitnali 
render  it  possible  to  examine  the  mechanism  of  the  norma 
and  pathological  secretions,  the  reducing  power  of  th 
tissues,  and  even,  in  certain  cases,  the  development  0 
various  parts  of  the  organism.  The  colorations  tba 
obtained  enable  the  investigator  to  localise  the  action  anj 
mode  of^  elimination  of  drugs  or  poisons.  Moreover,  tie 
demousTrate  the  histological  details  of  tissues  recentlj 
removed  from  the  organism  by  selectively  staining  certai 
cells  or  parts  of  cells. 

In  the  case  of  the  jirotozoa,  the  cell  nuclei  of  even  livin 
organisms  may  be  distinctly  stained. 

In  the  vegetable  kingdom  the  use  of  dyestuffs  unravel 
the  phenomena  of  the  ascension  of   liquids,  and  of  tb 
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absorption  and  elimination  of  dissolved  substances.  These 
colour  reactions  have  also  been  successfully  applied  to  the 
study  of  moulds,  fimgi,  and  virulent  bacteria. 

These  so-called  vital  colorations  do  not,  however,  nsaally 
affect  the  parts  essentially  concerned  in  the  life  of  the  cell ; 
they  produce  more  striking  results  when  applied  to  cells 
which  are  already  dead.  Nevertheless,  the  colorations  thus 
produced  often  differ  greatly  from  those  obtained  by  staining 
after  fixation  by  the  aid  of  reagents. 

Reference  is  made  to  nearly  all  the  commoner  coal-tar 
dyestuffs,  those  which  are  most  often  employed  in  these 
researches  being  Methylene  Blue,  Methyl  and  Crystal 
Violets,  Methyl  Green,  Bismarck  Brown,  Safranine,  Magenta, 
Cyanine,  Eosin,  and  various  azo-derivatives. — 'G.  T.  M. 

Mannitol,  Picric  Acid,  and  Anthrtkcene  ;   Soluhilitif  of . 

A.  Fiiidlay.     Proc.  Cheni.  Soc,  18,  ['^54],  172. 

Detekminations  of  the  solubility  of  mannitol  in  water,  of 
picric  acid  in  water  and  in  benzene,  and  of  anthracene  in 
benzene,  have  been  made  at  several  temperatures  between 
25°  and  60°. 

It  has  already  been  shown  by  the  author  (Proc.  Roy. 
Soc,  1902,  69,  ■ti'l)  that  if  the  solubility  curve  of  one 
substance  is  known,  that  of  another  substance  can  be 
calculated  from  two,  or  better,  three,  determinations  of  the 
folubility  of  the  second  substance  at  different  temperatures. 
The  formula  us?d  for  this  purpose  is  one  analogous  to  that 
employed  bj'  Ramsay  and  Young  for  the  calculation  of 
vapour  pressures,  and  has  the  form  Ti/Ti'  =  T5/T/  +  c(('  — <), 
where  Ti/T,'  and  T.,/Tu'  denote  the  absolute  teiaperatures  at 
which  the  two  substances  have  the  same  solubility  ;  c  13  a 
constant,  and  t'  and  t  are  the  temperatures  at  which  one 
of  the  substances  has  the  solubility  corresponding  to  the 
absolute  temperatures  T,  and  T,  or  T/  and  T,'.  This 
formula  has  been  employed  in  the  present  case  for  calcu- 
lating the  solubilities  of  the  above  substances  between 
0°  and  25',  and  between  60'  and  100'  (in  the  ca.se  of 
anthracene  ami  picric  acid,  in  benzene  up  to  the  boiling 
point  of  the  latter). 
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HiGHiiR   Mathematics    foe    Shjdents   op   Chemistry 

j-    AND    Pht-sics,    with   Special    Referexce   to    Prac- 

\     TICAL    Work.     By   J.    W.    Meli.or,    D.Sc,    Kesearch 

Fellow,    the   Owens    College,   Manchester.     Longmans, 

Green,  and   Co.,   30,   Paternoster  Row,  London.     1902. 

Price  1 2s.  iid.     New  York  and  Bombay. 

Uto  volume,  containing  dedication,  preface,  table  of  con- 
tents, and  subject-matter  tilling  .lod  pages,  16  pages  of 
reference  tables,  4  pages  of  miscellaneous  examples,  and 
the  alphabetical  index.  The  worit  is  divided  into  13 
ihapters,  as  follows  : — Part  I.  Elementary  :  (i.")  The 
I  Differential  Calculus.  (ii.)  Co-ordinate  or  Analytical 
.."leometry,  (m.)  Functions  with  Singular  Properties. 
.IT.)  The  Integral  Calculus,  (v.)  Infinite  Series  and  their 
'oses.  Part  II.  Advanced:  (vi.)  Hyperbolic  Functions. 
I VII.)  How  to  Solve  Differential  Equations.  (viii.) 
l?ourier's  Theorem.  Part  III.  Useful  Results  from 
•  Ugebra  and  Trigonometry:  (ix.)  How  to  Solve 
.numerical  Equations.  (x.)  Determinants,  (xi.)  Pio- 
lability  and  the  Theory  of  Errors,  (xii.)  CollectionJ  of 
ii'oraiuke  for  Reference.? 
I 

"lESEsic.  By  Prof.  J.  Alfred  Wanklyn,  M.R.C.S.,  &c. 
Second  Edition,  Revised.  Kegan  PanI,  Trench,  Triibner, 
and  Co.,  Ltd.,  Paternoster  House,  Charing  Cross  Road, 
London.     1901.     Price  25.  6(/. 

BE  present  is  a  revised  edition  of  the  work  issued  in  1901 
I  his  Journal,  1901,  397).    It  also  contains  an  appendix,  as 
t]  addition,  on  the  subject  of  the  "  Canary-Y'ellow  Arsenite 
Silver  "  and  on  "  Marsh's  Test." 
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I.~GENERAL. 

Imports  of  the  Canary  Islands  (Spain). 
Foreign  Office  Annual  Series,  No.  2830. 
Of  glassware,  cheap  German  goods  were  most  id  favour, 
in  1901,  but  there  was  an  increasing  demand  for  Belgian 
glass.  Business  all  round  was  much  better  than  in  the 
previous  year,  largo  shipments  being  made  from  Spain, 
Belgium,  the  United  Kingdom,  and  France.  French 
shippers  possessed  the  largest  share  of  the  trade  in  earthen- 
ware, tiles,  &c.,  bat  the  busiuo>s  with  Spain  was  much 
better,  in  1901,  than  previously,  and  showed  signs  of 
further  improvement.  British  shippers  mostly  confined 
their  attention  to  the  better  class  of  goods.  There  was  an 
increased  demand  for  cement,  met  chiefly  by  shipments 
from  Belgium,  the  imports  from  that  country  rising  from 
1,113  tons  in  1900  to  2,120  tons  in  1901.  About  ,500  tons 
came  from  the  United  Kingdom  (15  tons  in  1900),  and  580 
tons  from  France  (724  tons  in  19(J0).  The  trade  in  peat 
(mostly  from  Holland)  and  sawdust  (chiefly  from  Norway 
and  Sweden)  for  packing  purposes  was  steady.  The  whole 
of  the  soap  imported  came  from  the  United  Kingdom; 
owing  to  large  stocks  heiiig  held  over  from  the  previous  year, 
the  imports  in  1901  fell  to  452  tons,  as  against  773"tons 
in  1900.  The  trade  in  paints  and  varnish  was  increasing, 
and  was  almost  exclusively  in  British  hands,  the  shipments 
from  the  United  Kingdom  being  10  times  the  amount  of 
those  of  the  closest  competitor,  Germany.  Chemical  manures, 
the  demand  for  which  is  also  increasing  year  by  year,  came 
chiefly  from  the  United  Kingdom,  but  Italian  manufac- 
turers have  now  entered  the  market.  Practicallv  the  whole 
of  the  starch  imported  came  from  Belgium.  The  trade  in 
alcohol  was  chiefly  in  the  hands  of  German  shippers.  The 
demand  in  1901  was  met  to  a  considerable  extent  by  the 
large  stocks  imported  in  1900,  in  anticipation  of  the  new 
tariff.  The  figures  were:  for  1900,  162,360  galls.;  for 
1901,  20,14a  galls.  A  large  distillery  was  recently  estab- 
lished in  Teneriffe  by  a  local  German  firm.  Paper  was 
imported  chiefly  from  Germany,  the  United  Kingdom,  and' 
Spain,  in  the  order  named ;  cheap  paper  was  in  most 
demand.  The  increasing  demand  for  drugs  was  met  chiefly 
by  Spain  and  the  United  Kingdom  — A.  S. 

Chemical  Prodccts  at  Hamburg  (Germany). 

Forei jn  Office  Annual  Series,  No.  2821. 

Including  the  oil-  and  soap  industries,  there  were  at 
Hamburg,  iu  1901,  148  establishments  connected  with 
chemical  industries,  an  increase  of  M2  over  the  figures  for 
1899.  If  the  establishments  in  the  towns  of  Altona,  Har- 
burg,  and  Wandshock  be  also  included,  the  total  number  is 
256.  The  more  important  factories  are  eight  for  refining 
nitrate,  two  for  the  manufacture  of  borax,  eight  for  tie 
manufacture  of  sulphuric,  hydrochloric,  nitric,  and  carbonic 
acids,  &c.,  and  four  for  making  matches  and  fireworks. 
There  are  also  three  works  for  refining  gold  and  silver  ores 
and  other  minerals  ;  several  f;ictories  for  artificial  manures 
and  cattle  food  ;  glue  and  gelatin  ;  ether  .and  chloroform, 
ethereal  oils,  and  essences  ;  beet-  .and  cane-sugar  refineries  ; 
and  factories  for  making  artificial  honey  and  various  kinds 
of  syrup.  In  addition  ttp  these,  there  are  smaller  estab- 
lishments for  making  pharmaceutical  preparations,  photo- 
graphic chemicals,  disinfectants,  and  antiseptics ;  five 
old-established  factories  for  dyeing-  and  tanning-extracts  : 
and  a  camphor  refinery.  The  manufacture  of  explosives  in 
the  Hamburg  district  is  of  considerable  importance;  there 
are  eight  explosives  factories  in  the  neighbourhood.  The 
total  value  of  the  explosives  exported  by  sea  from  Hamburg, 
in  1900,  amounted  to  about  420,000/.  There  are  13  e.stab- 
lishments  for  manufacturing  varnishes,  lacquers,  and  paints; 
and  14  for  the  various  products  derived  from  mineral 
oils,  coal-tar,  and  resin.  There  are  four  factories  lor 
making  both  hard  and  soft  india-rubber  goods,  at  one  of 
which  asbestos-ware  is  also  made  ;  several  smaller  works 
where  gutta-percha  and  miscellaneous  india-rubber  articles, 
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such  a«  tyres,  belting,  &c.,  are  made  ;  and  one  establishment 
for  the  manufacture  of  a  material  called  cork-stone,  chiefly 
used  as  a  building  material. — A.  S. 

Soap-Glue  and  Lined  Sheets  ok  Paper  :  Cdstoms 
Decisions  (Geemant). 

Bd.  of  Trade  J.,  July  17,  1902. 

The  following  is  the  suhslance  of  certain  orders  recently 
issued  by  the  Hamburg  Customs  authorities,  affecting  the 
classification,  for  tariff  purposes,  of  certain  articles  imported 
into  the  German  Customs  Union  : — ■ 

Soap-Glue  ("  Seifen-leim  "),  a  mixture  of  Turkey-red  oil 
"with  *J4  per  cent,  of  mineral  oil  and  l(i  per  cent,  of  "re- 
sinous oil,"  is  dutiable,  under  Ko.  29  of  the  Tariff,  as  mineral 
lubricating  oil,  at  the  rate  of  10  marks  per  100  kilos. 
(5s,  Id.  per  cwt.). 

Lined  Sheets  of  Paper,  consisting  of  two  thin  layers  of 
white  paper,  held  together  by  india-rubber,  aud  printed 
black  on  both  sides,  with  white  lines,  are  dutiable,  under 
No.  27  /  (2)  of  the  Tariff,  at  the  rate  of  12  marks  per 
100  kilos.  (6s.  1(/.  per  cwt.). 

Tr.vde  op  Swatow  (China). 

Foreign  Office  Annual  Series,  Dfo.  2839. 

The  increase  in  the  import  of  cheap  Japanese  matches 
was  steady  during  ISIOI,  the  import  being  748,966  gross, 
.16  against  739,160  in  1900. 

The  import  of  beau-cake  and  all  kiuds  of  beans  for 
fmanuring  purposes,  in  1901,  amounted  to  1,281,422/.,  and 
though  this  would  at  first  appear  to  be  only  some  48,000/. 
.more  than  in  1900,  the  value  of  the  tael  for  that  year  was 
taken  at  3s.  Ijrf.  Had  that  value  been  the  same  in  1901, 
the  above  import  would  have  .amounted  to  1,344,590/.,  or 
>aearly  1 11,000/.  more  than  in  1900. 

p;arth-nut  oil  was  exported   in  large  quantities,  chiefly  to 
Hong  Kong,  the  export  in  1901  amounting  to  over  500,000 
.'■taels,  the  largest   on    record,   the  figures   for    1900   being 
405,000  taels. 

Sugar,  both  brown  and  white,  was  a  Tery  large  export, 
.  the  figures  for  the  last  three  years  being : — 


Tear. 


1899 
1900 
1901 


Quantity. 


Value. 


Cwts. 
2.163,843 
1,639,623 
1,650,714 


£ 

1,125,971 

843,763 

859,437 


The  falling-off,  in  comparison  with  1899,  is  almost  entirely 
due  to  the  disturbed  state  of  the  country  rouud  Newchwang, 
a  most  important  market  for  8watow  sugar. 

Effect  of  Proposed  New  Cdstoms  Tariff  in 

GEKMANr. 

Foreign  Office  Annual  Series,  No.  2851. 

Heavy  rates  of  duty  are  proposed  on  several  products  of 
the  coal-tar  industry,  involving  a  heavy  taxation  of  aniline 
colours.  In  the  manufacture  of  these  and  of  synthetic 
indigo,  which  is  steadily  increasing  its  demand  for  acetic 
acid,  wood-spirit  is  essential. 

Phosphorus,  which  now  enters  free,  is  in  future  to  pay, 
if  amorphous,  a  duty  of  10  marks  per  100  kilos.,  and  if 
vitreous,  5  marks  per  100  kilos.  The  contemplated  taxation 
would  mean  an  increase  of  5  per  cent,  of  its  value  for  the 
match  industry,  which  alreadj-  is  in  a  precarious  condition, 
and  would  see  its  export  further  handicapped. 

Cinnabar  (vermilion)  was  hitherto  on  the  free  list,  but 
is  now  to  pay  25  marks  per  100  kilos.  The  imported 
vermilion  amounts  annually  to  only  about  100  metric 
centners — this  being  natural  vermilion  needed  for  some 
special  manufacturing  process — as  against  an  export  of 
2,000  metric  centners,  the  latter  being  vermilion  prepared 
by  the  wet  process. 


Ammonium  carbouate  is  imported  free ;  a  duty  of 
5  marks  per  100  kilos,  is  now  proposed.  The  (ierman 
article  does  not  equal  in  qualitj'  that  imported  from  the 
United  Kingdom.  .Some  trades  even  now  pay  a  higher 
price  for  the  British  product,  and  will  have  to  pay  the 
higher  prices  which  will  follow  the  raising  of  the  rates  of 
duty. 

Lactose  (milk  sugar)  is  now  duty  free,  but  a  duty  of  40 
marks  per  100  kilos,  is  proposed  for  the  future.  Milk  sugar 
has  become  very  popular  of  late  years  for  infants'  food,  a.s 
it  renders  cow's  milk  as  easily  digestible  as  humau  milk. 

The  Bill  in  its  present  form  is  prompted  by  the  twofold 
desire  (1)  that,  if  possible,  every  branch  of  home  industry 
should  be  protected  against  foreign  importation ;  (2)  that 
upon  every  article  of  importation  a  special  riite  of  duty 
should  be  fixed.  The  proposed  rates  of  duty  are  not 
definite  rates,  but  constitute  the  basis  upon  which  negotia- 
tions for  new  commercial  treaties  are  to  be  opened. 

Patents  in  Gebsiant. 

Foreign  Office  Annual  Series,  No.  2851. 

The  number  of  patent  applications  has  risen  from  3,215 
in  the  second  half  of  1877,  to  over  25,000  in  1901,  and  thi 
number  of  patents  granted,  from  4,200  in  1878,  to  ove: 
10,000  in  1901.  On  the  other  hand,  2,965  application: 
were  opposed  in  1890  (which  is  the  highest  numbei 
opposed  in  any  one  year),  as  against  1,756  in  1900  j  ihi 
majority  proportionately  coming  from  the  chemical  world 
The  number  of  the  simi)ler  patents  granted,  under  thi 
uame  of  "  Gebrauchsmuster,"  has  even  more  rapidly  in 
creased,  inasmuch  as  the  applications,  which,  in  the  las 
quarter  of  1891,  numbered  2,095,  have  risen  to  25,U0i 
during  the  same  period  of  1901.  Nearlj'  70  per  cent 
of  all  patent  applications  for  "  Gebrauchsmuster  "  are  no> 
made  through  patent  agents. 


Exports  of  Wucnow  (Cuina). 
Foreign  Office  Annual  Series,  No,  2840. 


Jl 


Articles. 


Star-aniseed  . . . 
"  Liquid  indiffo ' 

Leather 

Aniseed  oil 

Wood-oil 

Hides 


Value. 


Increase  or 
Decrease. 


£ 
34,000 
10,500 
26,000 
16,500 
29,000 
47,800 


£ 

+  sjm 

-t-      8M 
-f   8.7M 

-H  4,500 

•f    6.2011 
-    1,8U0 


Hides  were  sent  to  Singapore ;  leather  to  Japan,  Singapor, 
Siam,  and  Hong-Kong;  wood-oil,  used  for  coating  boati,  j 
Singapore ;  star-aniseed  to  France,  the  United  Kingdoii 
and  America  ;  and  tallow  was  consumed  in  Eastern  docl 
yards. 

"  Cartels,"  Syndicates,  and  Rixos  in  Uermaitt. 
Foreign  Office  Annual  Series,  No,  2845. 

The  repeated  disputes  between  "  cartels,"  and  syndicate 
rings,  &.C.,  has  compelled  the  Government  to  ioteifer 
First,  inquiry  is  to  be  made  as  to  the  effect  of  this  system 
rings  and  syn<licates  upon  the  general  economic  conditi* 
of  the  country.  This  inquiry  will  include  an  examinatii 
of  the  various  disputes  between  rings  and  independe 
manufacturers  or  owners,  and  what  economic  reasons  en 
which  make  the  formation  of  rings  desirable.  The  fomiul. 
tion  of  laws  for  the  mutual  protection  of  all  [larties  concenj 
in  this'modern  trade  development  is  also  projected. 

The  Prussian  Minister  of  Commerce  has  issued 
order  to  the  presidents  to  furnish  information  as  to  t 
"  cartels  ''  existing  in  their  respective  provinces,  and  as 
their  effect  upon  the  economic  conditions  there.  Exceptio 
are  made  of  the  potash,  coal,  coke,  ami  raw-iron  syndicat 
as  the  Government  is  presumably  sufficiently  iofomied 
to  their  working  and  effects. 


Auk-  1G.  1802.] 
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II.— FUEL,  GAS,  AND  LIGHT. 

Incandescent  Mantles:   Customs  Decision  (Italy). 

Bd.  of  Trade  J.,  July  24,  1902. 
By  a  Law,  il.ited  June   19,  the  folloTvin^  new   heading 
has  been  introduced  iuti>  the  Italian  Customs  TurifE:  — 

No.  B52  bis. — Incandescent  gas  mantles,  prepared  with 
salts  of  rare  metals,  whether  burnt  and  treated  with  collodion 
or  not ;  50  lire  (2/.)  the  thousand. 

Oil  as  Fuel  in  the  United  States. 
Bd.  of  Trade  J.,  July  24,  1902. 

According  to  the  Neio  York  Tribune,  of  loth  inst.,  a 
Board  of  Engineers,  under  the  direction  of  Admir.il  Jlelville, 
has  succeeded  in  producing  one-third  more  steam  from  a 
standardised  boiler  with  oil  than  was  possible  with  the  best 
ooal,  and  it  is  thought  that  the  use  of  liquid  fuel  for 
marine  purposes  is  on  the  point  of  great  development.  In 
careful  tests,  extending  over  a  whole  year,  the  value  of 
coal  as  fuel  has  beeu  accurately  determined,  and  the  same 
boiler  has  recently  been  fired  with  oil  in  the  preliminary 
series  of  exhaustive  tests,  which  will  last  several  months. 

Two  oflicial  trials  were  recently  conducted  under  the 
supervision  of  the  same  Board  of  Naval  Officers  who 
carried  on  the  coal  tests.  In  both  of  these  tests,  it  was 
found  that  the  volume  of  steam  generated  by  the  oil  was 
greater  than  that  secured  by  the  coal  test  of  like  character. 
Compared  with  like  conditions  when  coal  "was  used,  the 
efficiency  of  oil  was  40  per  cent,  greater  than  that  of  coal. 
The  experiments  will  be  conducted  for  a  considerable  period, 
for  not  only  will  various  qualities  of  oil  be  used,  but  many 
forms  of  burners  will  be  tried. 


III.— TAR  PRODUCTS,  PETROLEUM,  Etc. 

Oil  Industrt  op  Ecuigo  (Japab). 
Foreign  Office  Annual  Series,  No.  2841. 

The  development  of  the  Echigo  oil  industry  is  proceeding 
apace.  The  oil  in  Amase  and  Kamada,  hitherto  the  largest 
oil-producing  district  in  Echigo,  is  reported  to  be  showing 
signs  of  failing,  and  attention  has  been  attracted  towards 
the  Kitano  district,  where  the  wells  owned  by  the  Nagaoka 
Industrial  Co.  have  been  yielding  a  large  amount  of  oil 
since  last  autumn.  Two  of  the  wells,  it  is  said,  yield 
1,600  gallons  a  day.  The  oil  is  carried  by  means  of  pipes 
to  Takada  .Station  on  the  Thinyetsa  Kailway,  a  distance  of 
10  miles. 

An  American  company  is  about  to  start  operations  in 
the  Umaya  district,  the  plant  having  now  arrived.  The 
jompany  applied  in  February  for  permission  to  lay  down 
lipes  from  the  oil  fields  to  the  company's  oil  refinery  at 
Saoyetsu,  a  distance  of  10  miles. 

The  Nippon  Kerosene  Co.  is  making  trial  borings  in  the 
Otano  district,  and  the  Zowo  Kerosene  Co.,  in  the  Nashihira 
listrict.  The  Iwai  Co.,  of  Osaka,  with  a  capital  of 
!.O0O/.,  is  making  borings  at  Kokaya.  The  Koshiyama 
Cerosene  Co.,  the  Toa  Kerosene  Co.,  and  a  capitalist  of 
Cokio  have  bought  several  leases,  and  will  be  starting 
>peratiou9  shortly. 

The  International  Oil  Co.  of  Echigo  has  placed  on  the 
oarket  the  oil  refined  by  the  company.  As  to  quotations 
he  Naoyetsu  delivery  is  quoted  at  4s.  2d.  per  box,  and  it 
an  be  put  on  the  Yokohama  and  Tokio  markets  at  about 
s.  lid.  per  box.  The  oil  is  clear  and  transparent,  the 
llash-point  being  110  degrees.  At  present  the  company 
as  a  stock  of  45,500  boxes  in  Echigo. 

Tab  and  Pitch  Trade  of  the  Hambueg  Distbict 
(Germany). 

Foreign  Office  Annual  Series,  No.  2821. 

Hamburg. — The  imports  of  tar,  in  the  autumn  of  1901, 
ire  very  limited,  and  it  is  expected  that  prices  will  con- 
Que  to  improve  during  1902.     The  imports   of  pitch  from 


I   Archangel  amounted  to  1,100  barrels,  at  21s. — 22s.  per  150 

kilos.     The  price  of  Finland  pitch,  franco   Hamburg,  was 

about  34.«.  per  barrel. 

,       Liiheck. — During  the  early  part  of  1901,  the  high  prices 

I  of  the  preceding  year  were  not  maintained  for  the  rather 

;   large  stock  in  Finland,  the  competition   of  Russian  tar   of 

inferior  quality  bringing  the  prices  down.     In  consequence 

of  the  destruction  by  fire  of  about  16,000  tons  of  liussian 

:   tar  at  Uleaborg  in  the  middle   of  June,  business  remained 

dull  till  October.     The  winter  stock  is  less  than  in  1900,  and 

it  is  expected  that  the  prices  for  Finnish  tar  will  attain  their 

normal  height. 


T: 

r. 

Pitch. 

Barrels. 

Half 
Barrels. 

Barrels. 

Halt 
Barrels. 

Stock  on  Jan.  1,1901 

Imports  in  1001 

16,972 
16,195 
19,603 
13,564 

6,199 
7,22.1 

687 
613 

268 
131 
269 
140 

Stock  on  Jan.  1,1902.... 

6,336 

401 

— A.8. 
IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Dyewoodb  and  Indigo  in  Hamburg  (Germany). 
Foreign  Office  Annual  Series,  No.  2821. 

Although  the  transactions  in  most  kinds  of  dyewoods 
were  extensive  at  Hamburg,  the  tone  of  the  inland  markets 
was  depressed,  the  inactivity  being  specially  marked  after 
the  outbreak  of  the  many  financial  calamities  in  Germany. 
Matters  began  to  mend  somewhat  at  the  end  of  the  year, 
and  there  seems  a  fair  prospect  of  the  improvement  con- 
tinuing. The  imports  to  Hamburg  of  the  prominent  sorts 
of  dyewoods  during  1900  and  1901  were: — 


Campeachy  logwood 

Dorainffo  and  Jamaica  logwood 

TcUow  wood 

Lima  redwood 

AIgar()bilUi 

Dividivi    

Myrobalans 

Valonia 

Cocheuille 


1900. 


372,000  cwts. 

240,0011      „ 

37.000      „ 

27,500      „ 

32,400      „ 

135.000      „ 

260,000      „ 

104,000      ,. 

650  sacks 


1901. 


286,000  cwts. 

94,000      „ 

35,1100      ., 

3,500      „ 

45,000      „ 

220,000      ,. 

212,000      .. 

84,000      „ 

485  sacks 


There  was  a  brisk  demand  for  indigo,  at  the  beginning  of 
1901,  and  prices  advanced  during  the  first  six  months. 
A  decline  followed,  and  although  a  slight  rise  took 
place  towards  the  end  of  the  year,  the  outlook  is  not  con- 
sidered favourable,  as  only  a  small  portion  of  the  new 
Indian  crop  is  said  to  have  been  sold  up  to  the  end  of 
December,  and  European  importers  are  awaiting  the  further 
development  of  affairs.  It  is  stated  that  natural  indigo  can 
now  only  compete  with  its  artificial  substitutes  if  the  price 
be  kept  low. 

The  total  imports  of  indigo  to  Hamburg  amounted  to 
4,180  lb.  and  735  packages,  as  against  3,800  lb.  and  350 
packages  in  1900. — A.  S. 

Indigo  in  Germany. 
Foreign  Office  Annual  Series,  No.  2851. 

In  the  manufacture  of  artificial  indigo,  two  of  the  largest 
factories  in  the  world  are  underbidding  each  other.  The 
prices  of  vegetable  and  synthetic  indigo  at  present  are 
about  equal,  so  that  the  price  of  one  or  the  other  can  no 
longer  tempt  the  consumer.  There  are  some  who,  in  the 
case  of  equal  prices,  prefer  the  natural  product,  for  if  the 
planters  ceased  growing  indigo,  the  consumers  would  be 
entirely  at  the  mercy  of  the  indigo  manufacturers.  The 
lesson  taught  by  the  arrangement  come  to  in  the  middle  of 
last  year  by  the  chemical  factories,  for  the  purpose  of  raisiiif 
very   considerably  the   price  of  Alizarin  Clue,  has  not  been 
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forgotten'.  Such  a  step  certainly  served  as  a  warning,  for 
the  attempt  to  drive  indigo  from  the  market  with  the  help 
of  Alizarin  Blue  had  liceii  continued  with  great  energy  for 
many  years  previously. 

VII.— ACIDS,   ALKALIS,    SALTS,   Etc. 

Potash,  &c.  in  the  Hajibukg  District  (Germant). 

Foreign  Office  Annual  Series,  No.  2S21. 

flntmvcr. — Owing  to  a  decline  in  demand,  and  the 
consequent  wish  to  elfect  realisations,  the  prices  in  potash 
undertakings  have  experienced  an  all-round  reduc- 
tion. t->n  the  whole  the  trade  has  produced  favounihle 
results,  the  total  output  being  increased  by  '.',500,000 
marks.  There  was  a  remarkable  increase  in  the  sale  of 
cheaper  sorts  of  potash,  whilst  of  pure  potash  the  output 
in  rjDl  exceeded  that  of  19U0  by  380,360  double  centners. 

The  "  Hobenzoilern  Company,"  ut  Alfeld  ou  the  Leine, 
after  expending  about  300,000/.  in  fruitless  attempts,  have 
discovered  a  potash  mine  which  promises  to  be  valuable. 
In  the  Magdeburg  district,  considerable  loss  was  sustained 
through  an  influx  of  water  in  the  mines.  At  the  Ijentheberg 
mines  near  Hanover,  potash  of  unprecedpnted  quality  baa 
been  discovered  at  a  depth  of  3,250  ft.  Attempts  to  sink 
shafts  have  up  to  the  present  failed,  owing  to  the  inrush  of 
water.  Of  the  20  potash  undertakings  belonging  to  the 
syndicate,  12  of  the,  older  ones,  and  also  that  of  Carlsfund, 
at  Gross  Rhiiden,  of  more  recent  date,  have  turned  out 
profitable  investmeuts.  The  others  are  in  process  of 
development,  but  are  being  worked  at  a  considerable  profit. 
Eight  works  not  belonging  to  the  syndicate  are  also 
engaged  in  sinking  shafts.  The  use  of  potash  manures  is 
growing,  but  it  is  stated  that  Germany  might  use  annually 
23  times  as  much  as  at  the  present  time.  In  1901 
Germany  and  ^orth  America  used — 


Germany. 

North  America. 

Chlorfde  of  potassium. ... 

Double  Centners. 
63(5,235 
579.'260 
7-16.241 

Double  Centners. 
6.-)1.312 
47S  714 

Kainite 

l,7fi7,0S3 

Barytes  is  found  in  considerable  quantities  in  the  Harz 
Mountains,  chiefly  in  and  near  Lauterberg  and  in  Thiiringia. 
A  syndicate  lias  been  formed  with  a  view  to  regulate  the 
prices,  but  has  not  yet  attained  its  object.  It  is  expected 
that  the  trade  in  barytes  will  be  widely  developed  in  the 
,  early  future. 

Harburg. — The  imports  of  china  clay  were  below  the 
average,  in  consequence  of  the  financial  embarrassment 
prevailing  in  Germany. — A.  S. 

Potash  Indtistkt  of  Gerjiant. 

Foreign  Office  Annual  Series,  No.  2851. 

The  potash  industry  has,  from  the  beginning,  steadily 
developed  its  production  and  sales.  In  the  past  year,  the 
works  w(Te  in  a  position  to  increase  their  total  output  of 
rock-suits  from  about  30,370,000  metric  centners,  in  the 
previous  year,  to  3-1,850,000  metric  centners,  of  which 
20,460,000  metric  centners  (laOO,  18,790,000  metric 
centners)  served  industrial  and  1-1,390,000  metric  centners 
agricultural  purposes.  The  development  is  due,  in  the  first 
place,  to  the  fact  that  Germany,  with  her  production  of 
potash  salts,  po.>isesses  a  monopoly.  It  was  also  materially 
assisted  by  the  far-sighted  policy  of  the  works  in  recognising 
the  benefit  of  a  coalition,  organised  20  years  ago,  under  the 
style  of  the  Potash  Selling  Syndicate.  The  total  consump- 
tion of  pure  potash  :it  home  and  abroad  has  risen  during 
the  years  1889—1900  from  015,843  to  2,315,218  metric 
centners,  for  agricultural  purposes,  and  from  402,186  to 
608,2"  C  laetric  centners,  for  industrial  purposes.  At  the 
same  time,  the  value  of  the  total  sales  through  the  syndicate 
(exclusive  of  the  chloride  of  potassium  used  for  the  manu- 
facture of  potassium,  caustic  potash,  saltpetre,  c&c.)  rose 
from  23,710,000  to  55,710,000  marks.  During  the  afore- 
Said  period,  the  average  value  of  1  metric  centner  was  the 


highest  in  1889,  with  21  marks  99  pf. ;  it  receded  gradually 
to  17    marks   8"   pf.    in    1898,  but   rose  again   in  1899  tolj 
18  marks  51  pf.,  and  to  19  marks  6  pf.  in  1900.  i 

Ammo:iia  axd  Nitrate  op  Potash  in  Germany. 

Foreign  Office  Annual  Series,  No.  2845. 

The  British  export  of  ammonia  to  Germany  (33,000  tons) 
showed  an  increase  in  1901.  The  entire  import  into  Ger- 
many was  44,407  tons  (the  year  before,  23,000  tons).  The 
leaders  of  the  union  for  the  sale  of  ammonia  in  Germany 
were  of  opinion  that  the  sudden  lowering  of  British  prices 
in  ilarch  of  the  previous  year  was  only  a  temporarv  phase 
and  they  therefore  kept  back  their  sales.  That  "this  was 
wise  has  been  proved  by  the  turn  of  affairs  during  the  last 
months.  The  unfavourable  weather  of  last  year  bad  a  very 
injurious  influence  on  the  goods  sent. 

Saltpetre  was  in  a  slightly  better  position  than  sulphate 
of  ammonia.  The  imports  amounted  to  529,566  tons,  as  com- 
pared with  484,643  tons  in  the  previous  year,  and  the  price 
rose  from  8  marks  80  pf.  at  the  beginning  of  the  year,  to 
9  marks  at  the  end.  The  demand  for  sulphate  of  ammonia 
has  increased  in  Germany  by  13,000  tons.  The  market  in 
(  liquid  ammonia,  the  price  of  which  averaged  the  same  as  that 
of  sulphate  of  ammonia,  was  regular ;  it  amounted  to 
2,060  tons  (1,170  tons  the  year  before)  of  concentrated  and 
7,459  tons  (17,713  tons  the  previous  year)  of  diluted  liquid 
ammonia.  The  entire  production  of  sulphate  of  ammonia 
in  Germany  in  1901  was  130,000  tons ;  in  the  United 
Kingdom,  220,000  tons. 

Iodine  in  Cuile. 

Chem.  and  Druggist,  July  2G,  1902. 

According  to  the  official  report  of  the  Chilean  Government, 
the  production  of  iodine,  which  in  1900  rose  to  193,497  kilos., 
increased  in  1901  to  2-16,949  kilos.,  nllhough  only  21  out 
of  78  nitrate  works  manufactured  iodine.  The  quantity 
exported  from  Chile,  last  year,  amounied  to  269,018  kilos., 
and  the  consumption  to  266,530  kilos.,  as  against  251,160 
in  1900.  The  quantity  in  the  h-ands  of  the  consignees  and 
in  triinsit, on  October  31,  rose  to  839,960  kilos.,  representing! 
more  thau  three  years'  consumption.  , 

Borate  of  Manganese  :  Clstoiis  Decision 

(Unitf.d  States).  i 

Bd.  of  Trade  J.,  July  17,  1902. 

The  following  decision  affects  the  application  of  the 
United  States  Customs  Tariff  : — 

Borate  of  manganese  is  properly  dutiable  as  a  borate 
material  not  otherwise  provided  for,  at  the  rates  prescribed 
according  to  tho  percentage  of  anhydrous  boric  acid  con- 
tained in  the  material,  under  the  provisions  of  par.  11  of  the 
Tariff,  and  not  as  a  chemical  compound  under  the  provisions 
of  par.  3,  the  former  being  held  to  be  the  more  specific 
provision,  and  to  include  within  its  terms  the  merchandise 
in  question. 

IX.—BVILDINQ  MATERIALS,  Etc. 

Ceme.nt  a.nd  Asphalt  at  Haxovek  (Germany). 
Foreign  Office  Annual  Series,  No.  2821. 

For  the  cement  industry,  19(11  was  the  record  bad  year. 
The  Hanover  Syndicate,  comprising  all  the  Portland  cement 
works  of  North  Germany,  was  formed  ou  Jan.  1,  1901,  bat 
owing  to  the  keen  competition  during  the  summer  months 
by  out.siders,  especially  by  the  Kast  German  Mills,  it  was 
powerless  to  regulate  production  and  consumption.  It  was 
dissolved  by  general  agreement  in  December.  The  compeli-' 
tion  in  the  home  trade  is  much  keener  than  that  in  thef 
export  trade.  r 

There  are  extensive  asphalt  mines  in  Linden,  which 
adjoins  Hanover,  and  in  Vorwohle  (about  25  miles  distant). 
Several  new  companies  have  been  formed  in  recent  years,' 
but  this  has  led  to  over-production,  with  the  consequent 
collapse  of  weaker  firms.  The  demand  has  coueiderebly 
diminished  during  1901,  but  whilst  the  home  consiimplicn 
is  much  reduced,  large  orders  have  been  received  for  Sou:b 
Africa  and  the  far  East. — A.  S. 
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X.—METALL  URGY. 

CoPl'EU    MlNE3    OF    llOUMANIA. 

Bd.  of  Trade  J.,  July  24,  1902. 

The  copper  mines  of  the  DobruiJja  are  situated  in  a 
triangle  with  the  Danube  from  Macin  to  Tulcea  as  its  base, 
and  Ilamandji  as  its  apex.  In  this  region,  iron  and  copper 
are  found,  the  latter  in  the  form  of  the  carbonate. 

The  exploratiors  have,  so  far,  been  confined  to  the  four 
foUowiog  points,  which,  by  their  geographical  position,  seem 
to  form  a  centre  for  mining  operations,  viz.,  Balabancea, 
Islam-G^afer,  and  Carapelit,  near  Ortachioi,  and  Altan- 
Tepe,  near  Tcheamourli. 

In  the  Carpathians,  pyrites,  copper  pyrites,  and  mala- 
chites are  found  in  Valea  luT  Stan,  Valea  Choboroasa,  which 
contain  7  per  cent,  of  copper  oxide,  and  deposit  gold  after 
washing. 

MiMiNO  Inuustut  at  Wuchow  (China). 
Foreign  Office  Annual  Scries,  No.  2840. 

Some  silver,  lead,  and  copper  mines  farther  up  the  Eiver 
3i-Kiang  are  being  worked  by  a  Chinese  company,  with 
he  as.sistanee  of  a  jiritish  engineer,  and  with  good  manage- 
uent,  they  are  said  to  be  capable  of  a  large  production 
It  a  handsome  profit.  lu  the  neighbourhood  of  Wuchow, 
here  are  several  coal  mines  worUed  by  native  methods,  the 
iroduee  of  which  is  sold  in  Canton  at  about  1/.  2.s'.  per  ton 
or  use  by  steam  launches.  Minerals  of  many  kinds  abound 
a  the  province. 

With  a  view  to  pushing  the  export  of  antimony,  a  local 
Iritish  firm  is  prepared  to  supply,  placed  in   Hong-Kong, 

limited  amount  of  this  metal  in  half-ton  lots. 

JGrocnd  SuLi'iiiDE  OF  Antimony:  Customs  Decision 
(United  States). 

Bd.  of  Trade  J.,  July  24,  1902. 

Ground  sulphide  of  antimony  is  held  to  be  dutiable, 
ader  .Section  6  of  the  Tariff,  as  an  unenumeratcd  manu- 
ctured  article,  at  the  rate  of  20  per  ceut.  ml  val ,  and  not 
■  be  free  of  duty  as  crude  sulphide  of  antimony,  under 
ir.  476. 

BiSMDTH  Production  of  the  United  States. 
U.S.  Geological  Survey,\901. 

The  production  of  bismuth  ore  in  the  United  States  in 

01  amounted  to  318-G  short  tons,  as  compared  with  220 

iOrt  Ions,  in    1901).     Colorado   supplied  the  entire  output, 

ike  Co.  contributing  253-6  tons,  carrying  from   4   to   10 

,r  cent,  of  bismuth,  and  Ouray  Co.,  65  tons,  which  varied  in 

imuth  contents  from  6  to  12  per  cent.     The  price  for  the 

muth  content  varied  from   8 dels,   to  1  Idols,   per  unit. 

|.e  demand  for  metallic  bismuth  is  limited,  and   producers 

this  country  are  little  'nclined  to  report  the  details  of 

Dual  production  and  maikt  conditions.  As  neatly  as  can 

ascertaiuel,  the  value  of  the  318-6  tons  was  25,488  do!s., 

s  deductions  for  transportation  and  treatment  chargea,  or 

average  uf  80  dols.  |ier  ton.     The  ore  was  i)urcha!-ed  by 

Leadville  Sampler,  at   Leadville  and  the  State  Ore  Samp- 

,'  Works,  at  Denver;  or  w-as  shipped  direct  to  England. 

t  is  statfd  that  the  supply  of   this  niet:il  greatly  exceeds 

^  demand,  and  that  this  condition  has  necessitated  a  com- 

fStion  ot  interests  in  order  to  maintain  the  price  at  a  figure 

■'ch  would   be   remunerative  to  mine  owners.     The  sche- 

*:  of  prices  for  ore  is  based  upon  the  market  price  of  the 

'i>iil,and  with  the  latter  at  1 .25  dols.  a  pound,  the  following 

ij  es  were  paid   on  delivery  at   the   smelting  works,  all 

<fuctions   for   treatment   having    been    made; — Ten    per 

*:.  ore,  150  dols.   per  ton;    15  per  cent,  ore,   250  dols. 

Jf'  too  J  :!0  per  cent,  ore,  350  dels,  per  ton  ;    30  per  cent. 

<!  550  dols.  per  ton  ;  40  per  cent,  ore,  750  dols.  per  ton  ; 

Sjiercent.  ore,  1,000  dols.  per  ton. 

,he  imports  of  bismuth  into  the  United  States  in 
Hi  -were  1G5,18-J  lb.,  valued  at  239,0iil  dols.,  as  against 
lj4331b.,  valued  at  246,597  dols.,  in  1900.  In  addition 
•qiis,  there  was  a  small  importation  of  bismuth  in  medi- 
*1l  r''^P«rations. 


The  monthly  average  wholesale  prices  per  lb.  for  the 
metal,  f.o.b.  works,  during  1001, -were: — J;in.  to  March, 
2.25  dols. ;  April  to  June,  2.05  dols.;  July  and  Aug., 
2. 02i  dols.  ;  Sept.,  1.64  dols. ;    Oct.  to  Dec,  1 .50  dols. 

The  occurrence  of  bismuth  is  widespread,  and  it  is  found 
in  both  the  combined  and  the  free  state  in  many  of  the 
Western  States.  The  principal  bismuth  minei-als  occurring 
in  Colorado  are  bismuth  carbonate,  which  is  found  in  Lake, 
Larimer,  Bould'r,  and  Chaffee  counties  ;  native  bismuth,  in 
Summit,  Jefi'ersoti,  Houlder,  and  Larinur  counties  ;  bismuth 
tellurate  and  telluride,  in  Houlder  and  Ouray  counties  ;  and 
sulpho-bismuthite,  in  Park,  Custer,  Ouray,  Hinsdale,  Clear 
Creek,  La  Plata,  Boulder,  San  Juan,  and  Lake  counties. 

Tin  Pboduction  and  Consumi-tiox  of  the  Woilld. 

Chem.  Trade  J.,  July  26,  1902. 

An  estimate  of  the  world's  production  of  tin  gives  it 
approximately  for  three  years  past,  in  long  tons  of  2,240 
pounds,  as  follows  : — 


18D9. 

1900. 

1901. 

Straits  to  Europe  and  U.S.A. 
sitraits  to  India  and  China . . 

44,.'ini 
1,4S0 

4r,,058 
1,800 

50,382 
2,650 

Total  Straits 

45,9Sl 
3,370 

U,!«5 
6,100 
4,51)11 

47,858 
2,975 

18,1113 
C,9d5 
4.50U 

63,032 

3.276 
19,400 

9,670      ■ 

Austrnlian  shipments 

Uanka.  Billiton,  and  Singkep 

Total  production 

Estimated  delivei-ies 

73,888 
80,9U0 

80,311 
79,.5O0 

89.878 
87,700 

Surplus  or  deficit 

Estimated  stocks 

D.  7,0U 
21,572 

S.  811 
21,505 

S.  2.178 
25,620 

In  addition  to  the  production  given  above,  there  is  a  small 
quantity  ot  tin  ore  tound  in  Germany  and  in  the  vicinity  of 
Guadalajara  in  Mexico.  Prof.  Louis  believed  that  in  China 
the  output  exceeded  10,000  tous  yeirly,  and  might  possibly 
be  as  high  as  20,000  tons.  It  is  all  cousumeil  in  the  country. 
Japan  produces  a  small  quantity,  which  is  used  almost 
entirely  in  making  the  bronze  alloys  for  which  the  country 
is  famous. 

The  jiroduction  of  the  tin  mined  in  the  Malay  Peninsula 
is  by  far  the  most  important,  constituting  last  year  59  per 
cent,  of  the  total.  Moreover,  it  is  part  of  the  production 
which  has  shown  the  greatest  increase  in  recent  years. 
The  Bauka  and  Billiton  outputs  are  believed  to  be  capable 
of  considerable  development,  but  the  actual  growth  has 
been  moderate.  More  attention  has  been  paid  recently  to 
the  mining  of  tin  in  Bolivia,  and  the  possibilities  of  that 
country  as  a  producer  are  not  yet  fully  known.  The 
Australian  production  does  not  grow,  and  seems  to  be 
rather  neglected  at  present ;  whilst  the  mines  of  Cornwall 
are  likely  to  decrease  rather  than  to  increase  their  output. 

The  United  States  is  not  a  tin  producer.  'I'here  are  now 
rumours  of  the  finding  of  deposits  ot  stream  tin  in  the 
Cape  York  region  of  Alaska.  Arrangements  are  being 
made  to  explore  it  thoroughly. 

Although  net  a  producer,  the  United  States  is  the  largest 
consumer  of  tin.  During  1901  the  total  imports  of  the 
metal  into  that  country  were  33,286  long  tons,  or  37  per 
ceut.  ot  the  world's  production.  The  tin  which  goes  to  that 
country  is  chieiiy  Straits  tin,  part  being  imported  directly, 
though  a  considerable  share  is  received  by  way  of  British 
poits.  Some  Banka  tin  also  goes  there,  chiefiy  by  way  of 
Holland. 

Great  Britain  is  the  second  largest  consumer  of  tin, 
whilst  Germany  is  the  third.  HoUatid,  though  it  transacts 
a  large  trade  in  tin,  consumes  only  a  small  quantity,  most 
ot  the  metal  received  from  the  east  by  the  Dutch  ports 
being  sold  and  re-exported  to  other  countries. 

Tlie  stocks  of  tin  m  sight,  including  those  in  transit, 
amount  usually  to  25  —  30  per  cent,  of  a  year's  out- 
put. In  the  past  three  years  they  have  decreased  for 
various  reasons.  For  some  three  years  previous  to  1900 
the  estimated  consumption  of  tin  was  somewhat  less  than 
the    production.      In    1899    the    conditions    were    nearly 
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balanced;  whilst- in  1900  and  1901  the  production  was 
slightly  iu  excess.  The  estimated  stocks  on  hand  at  the 
close  of  each  of  the  past  three  years  are  given  below,  in 
long  tons: — 


.  1899. 

1900.  , 

1901. 

In  store  and  afloat,  U.S.A.  and  Europe 

Banlsa  and  Billiton  reserves 

Kolivian  unsold 

16,522 

4.500 
550 

1B.4S0 

5,530 

49.') 

17.523 
7.251 

8-1 G 

Totalstocks 

21,572 

21,505 

86,620 

It  win  be  noted  that  the  stocks  reported  at  the  close  of 
last  yeflr  were  greater  thiin  fur  several  years  past.  The 
active  demand  for  tin  during  the  first  four  mouths  of  the 
current  year  has  reduced  these  accumulatious  somewhat, 
and  the  current  supply  is  hardly  equal  to  the  demand. 

XI.^ELECTRO-CHEMISTRY,  Etc. 

MANDFACTrHE    OF   EleCTRO-StEEL   I.N    SwEDEN. 

U.S.  Cons.  Reps.,  July  10,  1902. 

At  the  meeting  of  the  Iron  Manufacturers'  Asssoci.ition  at 
Jprnkontoret,  information  was  given  oq  tlie  production  of 
electro-steel  at  Gysinge. 

In  the  latter  part  of  February,  1900,  the  first  furnace  was 
finished  and  ready  for  trial,  and  after  a  few  experiments,  the 
first  ingot  was  produced.  The  steel  was  found  to  be  of 
excellent  quality.  The  problem  was  thus  solved  technically, 
but  not  economically  ;  for,  with  the  dynamo  of  78  kilowatts 
used,  not  more  than  270  kilos,  of  steel  were  obtained  in 
24  hours,  and  in  the  furuacc,  there  was  not  room  for  more 
than  SO  kilos.  A  larger  furnace  was  completed  in  Novem- 
ber 1900,  and  proved  to  be  n  great  improvement.  In  the 
second  furnace,  which  held  IHU  kilos.,  from  600  to  700 
kilos,  of  steel  were  produced  iu  24  hours.  The  Gysinge 
sulphite  factory  having  beeu  burned  down,  it  was  decided 
to  huild  steel  works  in  its  place,  and  to  use  the  water-power 
available  there.  For  the  steel  furnace  there  was  utilised  a 
tui bine  of  300  horse-power,  with  direct-coupled  generator. 
The  new  furnace  is  to  hold  1,800  kilos.,  and  the  production 
is  e.<itimated  to  be  at  least  l,.5uo  tons  a  year,  if  charged  with 
cold  raw  material. 

The  steel  produced  is  stated  to  be  of  superior  quality;  it 
can  be  worked  cold,  even  when  containing  a  high  percentage 
of  carbon.  Compared  with  other  steels,  it  also  has  less 
tendency  to  crack  or  w-at[)  when  hardened. 

The  reason  why  this  steel  in  certain  qualities  differs  from 
other  steels,  especially  m  its  softness  wlieu  uuhardened,  is 
considered  to  be  its  freedom  from  gases.  The  maimfacture 
of  special  steels,  with  nickel,  chrome,  manganese,  or  tungsten, 
will  not  be  difficult.  The  ehrome-steel  and  tungsten-steel 
produced  at  Gysinge  have  proved  to  he  excellent  ibr  lathe 
tools.  When  used  for  permanent  magnets,  the  Gj'singe 
tungsten-steel  has  been  found  to  give  stronger  magnets  than 
other  tungsten-steels,  and  has  not  warped  in  the  hardening. 

The  furnace  used  at  Gysinge,  which  is  simple  in  con- 
struction and  easily  managed,  has  prospects  of  competing, 
as  to  cost  of  operation,  with  the  furnaces  heretofore  used 
for  fusion  of  steel,  especially  as  it  yields  steel  of  a  better 
quality. 

■Steel  ingots  from  Gy.singe  have  been  found  to  be  uniform 
and  homogeneous.  Microscopic  examinations  indicate  that 
there  is  no  dilfereuce  between  electro-steel  and  crucible-steel, 
which  is  remarkable,  as  electro-steel  difters  from  it  in  other 
respects. 

XII.— FATS,  OILS,  Etc. 
Oils,  &c.,  in  tue  Hamburg  District  (Germaxt). 

Foreign  Office  Annual  Series,  No.  2S21. 
Hamburg. — The  German  ( 111  Co.  have  a  large  edible- 
oil  factory  at  Harburg.  Other  oils  produced  in  the 
district  (cliiefly  at  Hamburg)  are  cocoanut  oil,  cotton-seed 
oil,  palm  oil,  and  especially  linseed  oil  ;  there  are  also 
several  establishments  for  refining  these  oils.  Refined 
petroleum  is  imporiid  into  Hamburg  to  the  extent  of  about 


6,000,000  cwts.  per  annum,  for  local  consumption  and  in 
transit  for  the  inferior  of  Germany  ;  eleven-twelfths  of  the 
petroleum  comes  from  the  United  States,  the  remainder 
from  Kussia.  There  are  six  factories  fur  lubricatiu"  oils 
vaseline,  and  grease  (for  machinery),  three  or  four  tallow- 
melting  works,  seven  soap  manufactories,  and  several  small 
factories  for  -wax,  stearin,  paraffin,  and  ceresiu  candles. 

In  the  first  half  of  1901,  the  general  demand  for  tallow- 
was  small,  and  the  unusually  large  importations  from  Aus- 
tralia caused  a  fall  in  prices  of  about  Is.  per  cwt.  The 
imports  from  the  United  States  showed  a  great  decrease 
and  this,  in  conjunction  with  a  falling  off  in  the  imports 
from  Australia  during  the  latter  part  of  tiie  year,  caused 
the  prices  to  rise  considerably  above  the  figure  ruling  in 
the  early  months.  Prices  of  linseed  oil  declined  slowly,  in 
1901,  and  it  is  stated  that  the  mills  will  find  it  more  and 
more  difficult  to  induce  customers  to  contract  for  large 
quantities  in  future,  and  will  thus  h.ive  to  limit  their  pro- 
duction. Cotton-seed  oil  experienced  a  considerable  advance 
in  price,  and  the  high  quotations  in  the  United  States  caused 
Hamburg  importers  to  obtain  their  supplies  from  the  United 
Kingdom.  Kape-seed  and  sunflower  seed  oils  were  in  good 
demand.  Cocoanut  oil  was  only  imported  in  very  small 
quantities  at  high  prices.  The  total  imports  of  beeswax 
were  22,250  cwts.,  as  against  23,800  cwts.  in  1900  ;  and  of 
Carnauba wax,  7,800cwts.,  or25  percent,  less  than  in  1900. 
Exporters  of  Japanese  vegetable  wax  now  mostly  trade 
directly  -nith  the  interior  of  Germany,  and  this  article  is 
consequently  losing  importance  on  the  Hamburg  market. 

Bremen. — The  impending  duty  on  raw  materials  bad  a 
bad  effect,  especially  ou  the  linseed  oil  manufacture.  The 
sweet  oil  factory  was  again  compelled  to  enlarge  its  works. 
The  production  of  palm  oil  and  cocoanut  oil  was  less 
satisfactory. 

Harburg. — The  linseed-crushing  business  was  coDsidcr' 
ably  restricted,  owing  to  the  slackness  of  trade,  and  alao  tc, 
the  high  prices  of  the  raw  material,  which  made  the  oi 
uuable  to  compete  with  substitutes  such  as  tallow  and  palm- 
kernel  and  cotton-seed  oils.  Linseed  crushing  in  German} 
is  endangered  by  the  measure  proposed  in  the  Germai 
Parliament,  aiming  at  the  introduction  of  a  protective 
import  duty  upon  all  cereals  and  linseed.  The  export  o! 
oil-cakes,  which  are  stated  to  be  of  high  purity  and  rich  it 
oil,  to  the  United  Kingdom,  was  more  active  than  in  1900. 
Shipments  of  oil-cakes  afford  paying  emi'Ioyment  to  British 
coasting  vessels  bringing  slates  and  china  clay  to  Uarburg. 

—A.  S. 
Olive  Oil  Production  op  Italy. 
Bd.  of  Trade  J.,  July  17,  19C1. 

The  following  table,  showing  the  production  of  olive  oil  ii 
the  several  provinces  of  Italv,  during  the  seasons  1900- 
and  1901-2,  is  taken  from  the  official  organ  of  the  Italiai 
Ministry  of  Agriculture,  Industry,  and  Commerce  f" 
June  :  — 


1900-1. 

1901-4. 

Lombardy 

Hectolitres. 

2,500 

-l.llM 

103.000 

6,600 

162,670 

242,900 

70,000 

355,200 

359,070 

413,000 

50,900 

Hectolitres. 

4,130 

184.070 

Euiilia 

2,!IO0 

140..'>tJ0 

Tuscany   

160,50U 

llOiWV 

Southciu  Adriatic 

Soutliern  Mediterranean 

^ 

Sicilv 

67S,0«HI 

5.'),4lKI 

Sardinia 

ctolitres 
lions  ... 

Total   ....(??' 

1,790,0(10 
39,380,000 

3.150.000 
69,300,00" 

SoArs  AT  Mosul  (Tuhkbt). 

U.S.  Cons.  Reps.,  July  M,  1902. 

Austria  exports  soaps  which  are  inodorous,  as  th 
residents  of  Mosul  have  a  pronounced  dislike  for  all  article 
appealing  to  the  sense  of  smell. 


Aug.  15, 1902.] 
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XIII.  B.— RESINS,   VARNISHES,  Etc. 
'  Kksin  and  Turpentine  in  Hambuko  (Germany), 

Foreign  Office  Annual  Series,  No.  2821. 

The  imports  of  resin  from  tlie  United  States  were  larger 
than  in  1901,  whilst  those  of  French  resin  show  a  falliag-off. 
The  following  table  shows  the  respective  imports  iluriug 
each  of  the  last  four  years  from  America  and  France  : — 


Tear. 


1900 
1901 


American  B>esin, 

Imports. 


Stock. 
Dec.  31. 


Casks. 
161.040 
224,005 
248.1117 
270,576 


Casks. 

6.8S5 
11,338 

4.9S9 
12,226 


French  Eesin. 


Imports. 


Stock. 
Dec.  31. 


Casks. 
6,781 
9,403 

10.130 
7,«0 


Casks. 

90i> 

1,265 

924 

642 


The  business  in  turpentine  is  said  to  have  been,  upon  the 
whole,  unprofitable  for  merchants  here,  and  satisfactory 
prices  were  only  obtainable  towards  the  end  of  the  season. 
I  The  imports  and  sales  in  1900  and  1901  were — 


American 
Turpentine. 

French,  Spanish. 

and  Portupuose 

Turpentme. 

Stock,  Dec.  31, 1890 

Casks. 

8,68S 
60,460 

Casks. 

59 

2,161 

Sales  in  1900 

69,148 
57,480 

2,220 
2.220 

>tock,  Dec.  31,1900 

Imports,  19til 

11.668 
46.134 

.3,892 

Sales  in  1901   

58,102 
53.982 

3,892 
3,636 

Jtook,  Dec.  31, 1901 

4,120 

356 

It  is  reported  that  prodtiction  in  America  will  be  limited 
Inring  the  coming  year,  and  that  the  producers  intend  to 
•ome  to  an  understanding  with  a  view  to  fix  prices. — A.  S. 

XIII.  C— INDIA-RUBBER,  Etc. 

Rubber  Exports  of  Pak.v  (Brazil). 

Foreign  Office  Annual  Series,  No.  2844. 
The  total  exports  of  Amazonian   rubber,  including  that 
rom  the  States  of  Para  and  Amazonas  and  the   Republics 
f  Bolivia  and  Peru,  during  the  year  1901,  stating  qualities, 
uantities,  and  destination,  were  as  follows : — 


Qualities. 

Qujmtity, 

Europe. 

j  TJnited  States. 

Total. 

ine 

Tons. 

7,949 
1,562 
2,557 
2.723 

1  Tons. 
8,052 
1,890 
4.284 

1              1.32.2 

Tons. 

16.001 
3.4.53 
6,S4l 
4,045 

ledium 

oarse 

Caacho" 

Total 

„    1900... 

14,791 
• 

15,548 

30,339 
25,807 

XIV.— TANNING,  LEATHER,  GLUE, 
SIZE,  Etc. 

Leather,  &c.  Ixdustbt  in  Hamburg  (Geumaxt). 

Foreign  Office  Annual  Series,  No.  2821. 

I  The  imports  of  hides  from  oversea  countries  to  Hamburg 

]iv  exceed   the  aggregate   imports  of  this  iirticle  to  the 

'  nited  Kingdom,  Antwerp,  and  Havre ;  more  than  50  per 


cent,  of  the  Hamburg  imports  are  re-exported  to  foreign 
countries.  The  Hamburg  leather  industry  is  now  considered 
to  be  comparativeh'  of  greater  importance  than  that  of 
any  other  German  town.  There  are  in  the  district  12 
factories  for  tanning  and  preparing  ox-  and  horse-hides, 
and  for  manulhcturing  sole  and  other  kinds  of  leather, 
and  also  four  factories  where  only  leather  belting  (for 
driving  machinery)  is  made. 

The  imports  of  quebracho  wood  amounted  to  1,786,000 
cwts.  in  1901,  as  against  2.2(10,000  cwts.  in  1900  ;  and  of 
quebracho  extracts,  98,000  cwts.,  as  against  80,000  cwts.,  in 
1900.  Prices  stood  highest  at  the  beginning  of  January,  after 
which  they  very  graduallj'  declined  almost  up  to  the  end  of 
the  year,  when  they  closed  firm.  It  is  considered  in 
Hamburg  that  the  import  duty  on  quebracho  wood  pro- 
posed in  the  new  German  tariff  will  be  very  prejudicial  to 
the  already  suffering  interests  of  the  German  leather 
industry  and  trade. 

The  total  value  of  ivory  imported  annually  into  Hamburg 
is  about  150,000/.  (about  4,000  cwts.)  j  ivory  nuts  are 
imported  to  the  total  value  of  about  200,000/.  per  annum. 

—A.  S. 

Leather  tn  Germaxt. 
Foreign  Office  Annual  Series,  No.  2S45. 

The  German  foreign  tr.ide  in  leather  was  very  unfavour- 
able in  lyoi.  Uf  common  shoes,  saddlers'  wares,  and 
leather  straps  the  import  was  1,323  cwts.,  and  the  export 
was  3,087  cwts.,  less  than  in  190).  Superior  saddlers' 
wares  were  imported  to  the  same  amount,  but  show  13,230 
cwts.  less  export.  }5ookbinders'  goods  show  the  same 
import,  and  an  increased  export  of  2,646  cwts.  The  import 
of  kid  gloves  was  2,104  cwts.,  and  the  export  1,934  cwts., 
less  than  in  1900. 

The  United  Kingdom  took,  in  1901,  large  quantities  of 
raw  ox-hides ;  other  raw  hides,  such  as  horse-skins,  &c., 
could  not  find  such  a  good  market.  Good  raw  sheep's 
hides  were  an  exception,  this  article  finding  a  considerable 
sale. 

Of  tanned  goods,  the  United  Kingdom,  as  in  1 900,  took 
large  quantities  of  sole  leather.  At  the  end  of  the  year,  this 
business  diminished,  as  the  United  Kingdom  preferred 
American.  The  import  trade  from  the  United  Kingdom 
remained  the  same  as  in  the  previous  year. 

Leathei!  in  Russia. 
Bd.  of  Trade  J.,  July  24,  1902. 

Manufacturers  who  wish  to  obtain  a  share  of  the  Russian 
leather  trade  are  advised  to  establish  a  depot  at  Warsaw, 
with  one  or  more  representatives,  placing  them  in  a  position 
to  compete  with  the  existing  wholesale  houses  which  are 
supplied  by  German)-.  The  articles  to  which  particular 
attention  should  be  given  are  black  and  coloured  calf-skins, 
grained  goatskins  (coloured),  patent  leathers  of  all  kinds, 
chamois  leathers  and  kids,  and  coloured  sheep's  leather 
(chiefly  grained). 

Leather  and  Esparto  Exports  of  Tripoli. 
Foreign  Office  Miscellaneous  Series,  No.  578. 

Exports  consist  chieflj'  of  Soudan-tanned  goat-skins  from 
the  pits  of  Kano,  all  of  which  are  sent  to  Xew  York  for 
boot  and  glove  manufacture,  European  countries  being 
apparently  incapable  of  utilising  them.  Esparto  grass  forms 
the  bulk  of  the  exports  to  the  United  Kingdom. 

X  v.— MANURES. 

Fertilisers  at  Hamburg  (Gekjiant). 
Foreign  Office  Annual  Series,  No.  2821. 

The  accompanying  table  shows  the  imports  of  nitrate  into 
Hamb((rg  and  into  tue  United  Kingdom,  and  also  the  total 
imports  to  Europe  during  the  past  two  years. 

The  stock  remaining  on  baud  at  Hamburg,  at  the  end  of 
last  year,  was  56,600  tons,  as  against  35,200  tons,  at  the 
end  of  1900.  Comparatively  high  and  steady  prices  ruled 
throughout  the  year,  whicb  closed  with  rising   quotations, 
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and  it  is    considered  unlikely  that  prices  will  fall  for  the 
present. 

The  business  in  refined  nitrate  was  very  limited,  most 
coDsnniers  holding  back,  in  view  of  the  high  prices,  which 
showed  a  rising  tendency  throughout  1901. 


To- 

Quantity. 

190O. 

1901. 

Tons. 

13*,«00 

993,7lK) 

Tons. 

1,043,000 

Total 

Of  which  to  Hamburg 

1.128,000 
«5,500 

I.IM.OOO 
487,000 

Low  prices  ruled  in  the  phosphate  trade,  freights  being 
low  and  the  supply  constantly  in  excess  of  the  demand.  It 
is  stated  that  a  union  was  established  last  year  by  a  largo 
proportion  of  the  Florida  mine-owners  (representing  about 
'.liree-quarters  of  the  total  phosphate  production  in  Florida) 
with  a  view  of  fixing  prices,  and  though  this  result  has  not 
yet  been  attained,  it  is  anticipated  that,  in  view  of  the 
increased  consumption  during  autumn,  the  phosphate  market 
will  assume  a  firmer  tone  before  long.  It  is  pointed  out 
that  any  deficiency  in  the  exports  from  Florida  can  be 
made  up  by  phosphates  from  Algiers  and  Christmas  Island, 
and  also  by  purchases  of  Tennessee  and  "  Land  and  Kiver 
Pebble"  phosphates.  The  total  imports  of  all  kindi  of 
phosphate  to  Hamburg  (and  Ilarhurg),  in  1901,  were 
111,600  tons,  as  compared  with  106,200  tons  in  1900. — A.  S. 

XVI.—SUGAIi.  STAIiCH,  Etc. 

GAK  iND  Potato  Products  (Starch)  at  Hametieo 
(Gkrmaxy). 

Foreign  Office  Annual  Series,  A'o.  'J821. 

According  to  the  Union  of  Hamburg  Sugar  Merchauts, 
19U1  was  the  most  unfavourable  year,  from  an  economic 
point  of  view,  the  sugar  trade  has  ever  yet  experienced. 
Prices  fell  to  a  very  low  point,  and  although  a  brisk 
export  trade  to  the  United  States,  the  United  Kingdom, 
and  Japan  developed  during  the  first  part  of  the  year, 
during  the  second  half,  shipments  came  almost  to  a 
standstill.  The  increased  cultivation  of  beet  in  Europe, 
the  uufavciirable  returns  from  other  sugar  -  producing 
countries,  and  the  competition  of  cane-sugar,  all  caused 
much  depression  in  the  Hamburg  sugar  market.  Prices, 
during  1901,  were  as  follows: — For  sugar  on  hand  at 
the  beginning  of  January,  9s.,  advancing,  after  the  middle 
of  the  month,  2d.  per  centner  (llOj  lb.);  values  then 
fell  to  S.'-.  !('</.,  and  remained  at  this  point  until  April, 
when,  gr;i.ii:;'.lly  improving,  they  reached  the  highest  point 
of  the  Near,  viz.,  9.s.  e^d.  on  May  20.  In  August,  prices 
stood  at  Hs.  (as  against  ISi.  'Id.,  in  1900),  and  after  that 
time  they  fell  gradually  lower  and  lower,  reaching  at  the 
end  of  December,  Cs.  Ad.,  a  figure  which  had  never  been 
known  tcfore.  The  total  sales  of  sugar  amounted  to 
8,553,000  cwts.,  as  against  5,600,000  cwts.  in  1900,  and 
5,927,000  cwts.  in  1899.  The  total  exports,  via  Hamburg, 
amounted  to  10,172,300  sacks,  as  against  9,395,400  sacks  in 
1900  ;  of  this,  about  2,767,000  sacks  were  exported  to  the 
United  Slates,  as  against  3,083,700  sacks  in  1900,  and 
2,105,000  sacks  in  1899,  whilst  5,394,800  sacks  nent  to  the 
United  Kingdom, as  compared  with  4,727,000  sacks  in  1900, 
iind  5,416,000  sacks  in  1899.  In  the  supply  of  potato  pro- 
ducts, Germany  quite out-dislanced  Unlland  in  most  maikets, 
during  the  latter  part  of  1901.  It  is  stated  that  a  brisk 
jxpoit  tnide  is  only  possible  in  conjunction  with  low  prices, 
otherwise  German  trade  cannot  cope  with  Dutch  competi- 
tion. The  condition  of  the  spirit-distilling  industry  has  a 
very  important,  if  not  determining,  influence  upon  both  the 
production  and  prices  of  potato  products  in  Germany. 
Attention  has  been  drawn  at  Hamburg  to  the  need  of 
establishing  a  better  system  of  estimating  the  results  of  the 
potato  harvest.  F'or  example,  if  the  excellent  results  of 
the  !se])tember  harvest  had  been  properly  knoMn  to  mer- 
chants here,  they  would  have  been  able  to  place  a  far  larger 


quantity  of  pot;ito  products  in  foreign  countries  than  was 
actually  the  case.  The  export  trade  in  dextrin  from  Ger- 
many experienced  a  further  increase  last  year,  but  of  grape- 
sugar,  comparatively  smaller  quantities  were  exported. 

—A.  S. 


StJOAR  Production  in  Germany. 
Foreign  Office  Annual  Series,  Ao.  2845. 

to  a    statement    published  in    the   Reicht' 


According 
anzeiger  of  the  12th  inst.,  the  quantity  of  raw  sugar 
produced  in  Germany,  in  June  last,  amounted  to  7,074 
metric  tons,  and  the  quantity  of  refined,  to  100,937  metric 
tons. 

The  output  of  raw  and  refined  sugar  in  Germany,  in  the 
period  from  1st  Aug.,  1901  to  30th  June,  1902, — the  first 
eleven  months  of  the  1901-2  sugar  dimpaign — compares 
as  follows  with  the  corresponding  period  of  the  1900-1 
campaign  : — 


1 

r.     11^! 


August  1900 
to  June  1901. 

August  1901 
to  June  l!i02.  - 

Raw 

Metric  Tons.   '    Sletric  Ton.!. 
1.72!l,2.-,5                 ».020,725 
1,198.*S1)                1,248.163 

Refined 

NoiB.— Metric  ton  =  1,000  kilos.  =  2.20Ub.  av. 

The  export  of  sugar  from  Germany  to  the  United 
Kingdom  in  1901  amounted  to  633,316  tons  of  raw  and 
refined  sugar,  as  compared  with  554,000  tons  in  1900.  The 
year  opened  steadily,  and  the  price  was,  for  No.  1  product, 
f.o.b.  Hamburg,  9s.  0\d.,  basis  88  per  cent.,  which  price, 
with  unimportant  fluctuations,  kept  on  till  April.  Specu- 
lators tried  to  monopolise  a  great  part  of  the  Hamburg 
stock  in  order  to  rule  the  market,  and  to  be  able  to  dictate 
the  price  in  July  and  August,  a  time  at  which  the  American 
refiners  are  obliged  to  buy,  but  the  latter  were  able  to 
obtain  as  much  Colonial  sugar  as  thiy  wanted,  and  the  dis- 
appointed speculators  were  obliged  to  sell  at  a  great  loss.  No.  1 
product  going  back  to  8s.  0\U.  f.o.b.  Hamburg;  at  the 
end  of  September,  prices  quoted  were  7j.  4  ^</.  Hamburg, 
and  at  the  end  of  December,  6s.  (jd. 

It  was  feared  that  the  re-introduction  of  the  duty  on 
refined  sugar  (4s.  I'd.)  would  lessen  the  consumption,  and 
consequently  the  import  ;  but  these  fears  were  proved  to 
be  idle,  for  the  Dnired  Kingdom  imported  l,O8n,0uO  tons 
of  refined  sugar,  100, OUO  tons  more  than  in  the  previous 
year. 

•    SuOAK  Duties  is  British  India. 

Bd.  of  Trade  J.,  July  17,  1902. 

The  "  Indian  Tariff  (Amendment)  Act,  1902  "  (Xo.  8  of 
1902),  provides  lor  the  imposition  of  a  special  duty,  in 
certain  cases,  on  sugar  imported  into  India. 

The  present  Act  amends  Section  8  A  of  the  Indian  Tariff 
Act,  1894  (No.  8  of  1894),  as  amended  by  the  Indian  Tariff 
(Amendment)  Act,  1899  (Xo.  14  of  1899),  by  adding  the 
following  section  ;- — ■ 

"  8  B  ( 1 )  Where  the  rate  of  duty  or  other  taxation  imposed 
in  any  country,  dependency,  or  colony  upon  sugar  not  pro- 
duced therein  exceeds  the  rate  of  duty  or  other  taxation 
imposed  upon  sugar  produced  therein  by  more  than  the 
equivalent  of  6  frs.  per  100  kilos.,  in  the  case  of  refined 
sugar,  or  5  frs.  and  50  centimes  per  100  kilos.,  in  the  case  of 
other  sugar,  then,  upon  the  importation  of  any  sugar  from 
such  countrj',  dependency,  or  colony  into  British  India, 
whether  the  same  be  imported  directly  from  the  coiintiy  of 
production,  or  otherwise,  and  whether  it  he  in.ported  in  the 
same  condition  as  when  exported  lioni  the  country  of 
1  roduction,orhavebeenchangedincou(lition  by  manufacture 
or  otherwise,  the  Governor-General  in  Council  may,  by 
uotificati(rn  in  the  Gazttte  of  India  impose  in  addition  to 
any  other  duty  or  taxation  imposed  under  this  Act  or  any 
other  law  for  the  time  being  in  force,  a  special  duty  not 
exceeding  one  moiety  of  such  exctss." 

The  present  Act  will  remain  in  foice  until  the  3 1  St  August 
1903,  but  it  will  not  apply  to  any  imported  atticle  or  sub- 
stance, the  bill  of  lading  for  which  was  signed  and  girai 
before  the  23rd  May  1902. 
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A  C'ustoms  Circular  (No.  10  of  1902)  imposes  under 
Section  S  B,  Sub-section  (1),  of  tlie  Indian  Tariff  Act,  1894, 
as  amended  by  the  Indian  Tariff  (Amendment)  Act,  1902, 
(No.  8  of  1902)  (see  above),  a  special  duty  upon  all  sugar 
imported  into  British  India  from  the  under-mentioned 
countries  : — 


Country. 

Rate  of  Special  Dut.T 
per  Cwt. 

Es.  a.  p. 
3      3    9 

2    13    9 

SuGAK  Productiox  of  Spaix. 

U.S.  Cons.  Heps.,  July  11,  1902. 

The  following  table  shows  the  sugar  production  of  Spain, 
tor  1901,  with  comparative  figures  for  1900  : — 


Production. 

1900. 

1901. 

Cane-sucar  on  hand,  Jan.  1.  1901 .... 
Beet-sugar  on  hand  at  same  dnX«. . , . 

Tons. 
13,491 

Tons. 
2J,7o3 

Total 

13,491 

30,221 

Cane-sutrar  produced  from  Jan.  1  to 

Dec.  31. 
Beet-sugar  produced  fcr  same  period 
.Koi^liuin  produced  for  same  period. . 

33,217 

59,629 
221 

27,645 

5S,489 
109 

,                      Total 

93,067 

81V243 

Oftne-9'igar  sold  during  each  year  . . . 

Beet-suu-ar  ^o]d  for  same  period 

Sorghum  bold  for  same  period 

28.749 

47.S66 

231 

29.471 

66,7B9 

i>9 

Total 

76,333 

S6.339 

Cane-sucar  on  hand.  Dec.  31 

Reet-suf^r  on  hand  iit  same  date 

'.-Sorghum  on  hand  at  same  date 

4.46S 
25,753 

2,614 
27,473 

10 

]                   Total 

30,221 

30,127 

1                          Resume. 

13,191 
93.007 

30,222 

•  Prodaced  during  the  year 

86.243 

'                   Total 

106.558 

110,465 

of  import  duties  on  spirits  does  not  apply  to  brandy  or  ram, 
nor  to  liqueurs,  cordials,  mixtures,  &c.,  entered  not  to  be 
tested,  nor  to  perfumed  spirits. 

According   to   this    General   Order,  the   following    is    a 
complete  list  of  the  duties  now  payable  on  spirits  : — 


ScGAtt  IX  Japas. 

Foreign  Office  Annual  Series,  Jfo.  2841. 

The  proposed  imposition  by  the  Japanese  Government  of 

.  heavy  consumption-tax  on  sugar  caused  speculation  on 

ha  market,  during  the  spring  of   1901,  when  considerable 

'Osiness   was   done   in   the   produce   of   the    Hong    Kong 

efineries.     This  was  checked  when  it  became  known  that 

he  date  of  its  operation  would  be  October  1,  thus  opening 

he  door  to  the  importation  of  Continental  beet-sugars,  and 

onsequenl  loss  of  revenue  to  Japan.     In  July,  there  was 

ome  revival  in  the  demand  for  Hong  Kong  refined  sugars, 

,  >eets,  however,  continued  to  pour  in,  and  for  tlie  remainder 

t  the  year,  the  market  was  overloaded  with  supplies.    Any 

nportaut  rise  in  prices  was  always  held  in  check  from  fear 

f  the  iniiueuce  of  beets,  and  with  heavy  accumulated  stocks   j 

E  these  sugars  at  the  end  of  the  year,  prices  showed  in  the 

ad  little  improvement  on  tho!=e  of  January,  notwithstanding 

le  imposition  in   the   meantime  of   the  consumption-tax 

inpng  from  2s.  O^d.  to  5s.  S^J.  per  picul. 

The  imports  of  Java  sugar  during  the  past  year  amounted 

'  186,500  b,<ig6,  and  of  Cantons,  to  194,000  bags. 

X  VII.— B RE  WING,  Etc. 
SpiaiT  Import  Duties  is  the  United  Kikqdom. 

Bd.  of  Trade  J.,  July  17,  1902. 
According  to  a  General  Order  (No.  38  of  1902)  issued  by 
e  Commissioners  of  Customs  on  the  19th  ult.,the  increase 


Description  of  Spirits. 

Rates  of  Duty. 

Imported 
In  Casks. 

Imported 
iu  bottles. 

Spirits  and  strong  waters : 
For  every  gallon  computed  at  hydrometer 
proof  of   spirits  of  any  description 
(except  perfumed  spirits),  includini? 
naphtha  or  methylic  alcohol  purified 
6o  as  to  be  potable ;  and  miitures 
and  preparations  containing  spirits- 
Enumerated  spirits — 
Brandy per  proof  gall. 

».    d. 

11    4 
11    4 

11     6 
11     8 

11    7 

11     5 

HI 

12    4 
12    4 

Imitation  rum 

Geneva 

TJnenumerated  spirits,  sweetened, 

per  proof  galL 

(laeluding    liqueurs,    cordials, 
mixtures,  and  other  prepara- 
tions   containing   spirits,   if 
tested.) 
Unenumerated  spirits,  not    svveet- 

ened per  proof  Kali- 

(Includinx    liqueurs,    cordials, 
mixtures,  and  other  prepara- 
tions containing  spirits,  pro- 
vided   such    spirits    can   bo 
shown    to    be    both    unenu- 
merated and  not  sweetened  ; 
If  tested.) 
Liqueurs,    cordials,    mixtures,    and 
other       preparations       containing 
spirits,  in  bottle,  entered  in  such 
a   maimer   as   to   show   that    the 
strength  is  not  to  be  tested,  per 

12    5 
12    5 

12    7 
11    5 

16    4 

Perfumed  spirits per  liquid  gall. 

Any    importations    of    naphtha    or 
metliylic  alcohol  purified  so  as  to 
lie   potable   are   rated    under   the 
heading  of  uueuumerated  spirits. 

19    1 

Spirit  Industrt  in  Germany. 

Foreign  Office  Annual  Series,  Xo.  2851. 

The  crisis  in  the   spirit-distilling  trade  is  due  to  the  rich 
o,-..oo>   nt  ^ntatn^a     ^ince    the   production  of  spirits   far 


harvest  of  potatoes,  smce  tne  production  ot  spirits  rar 
exceeds  the  demand,  and  their  export,  once  so  flourishing, 
cannot  be  recovered  (in  spite  of  the  "bonus"  for  exporta- 


exceeds  the  demand 

ired  (in  spite  of  the  "  bonus"  tor  exporta- 
the  altered  circumstances  on  the  world's 


tion),  owing  to 
market. 

Distillers  have  formed  a  ring,  which,  whilst  it  rules  the 
home  market,  has  proved  too  weak  to  regulato  production. 
The  result  of  the  existing  customs  legislation  and  the 
operations  of  the  syndicate  has  been  an  over-production, 
which  is  at  present  seeking  an  outlet  in  vain.  In  spite  of 
reductions  in  price,  and  endeavours  to  create  a  demand  for 
alcohol  by  recommending  it  for  technical  purposes,  the 
inland  consumption  of  alcohol  will  need  years  to  become 
even  with  the  constantly  advancing  production. 


Spirit  ej  Gebmast. 
Foreign  Office  Annual  Series,  No.  2845. 

The  export  of  German  brandy  to  the  United  Kingdom 
did  not  increase  in  1901.  There  was  a  slightly  increased 
demand  for  inferior  spirit  for  technical  purposes,  but 
German  manufacturers  did  not  consider  it  of  much  im- 
portance, the  demand  being  manifestly  caused  by  the  high 
price  of  "  melasse,"  the  material  used  for  the  production  of 
spirit.     "  Melasse  "  has  now  become  cheaper. 

Ilges,  of  Cologne-Fayenthal,  has  succeeded  in  perfecting 
an  apparatus  which  produces  fine  spirit  without  re-distilla- 
tion, and  which,  at  the  same  time,  separates  the  first  ruimings 
and  the  fusel  oil. 
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CuEKAKT  Wine  ix  France. 
U.S.  Cons.  Beps.,  July  14,  1902. 

The  ODirants  mostly  employed  in  France  for  making  wine 
are  the  Corinth,  the  Thyra  from  Smyrna,  the  Samos,  and 
the  Vourla. 

Wine  made  from  currants  is  always  of  a  pale  colour, 
althoogh  the  cutrnnts  are  red,  for  desiccation  tends  to 
destroy  the  colouring  matter. 

In  France,  the  Corinth  currants  are  considered  the  best 
for  wine,  and  the  process  is  as  follows :— The  fruit  is  placed 
in  water  in  order  to  recover  the  moisture  lost  by  drying. 
The  quantity  of  water  is  determined  by  the  degree  of 
alcohol  desired.  It  is  said  that  usually  luO  kilos,  of  dried 
Corinth  currants  contain  enough  sugar  to  give  30'  or  H2° 
of  alcohol.  When  100  kilos,  are  used,  150  litres  of  water 
give  19°  to  22";  17.5  Hires  of  water  give  10°  to  18°; 
200  litres,  14°  to  15°;  225  litres,  13°  to  14°;  250  litres, 
12'  to  13°;  275  litres,  11°  to  12°;  300  litres,  10°  to  11°; 
325  litres,  8°  to  10°. 

The  temperature  of  the  fermenting-room  should  be  from 
15°  to  20°  0. 

The  fermentation  is  finished  in  10  or  15  days  ;  in  winter, 
the  time  is  usually  longer.  When  the  temperature  of  the 
must  in  the  vat  is  no  more  than  21°  C,  fermentation  usually 
ceases.  Usually,  after  the  fermentation  ceases,  the  wine 
is  left  for  24  hours. 

After  the  liquid  is  drawn  off,  it  undergoes  a  slight  fermen- 
tation, which  completes  the  opeiation.  All  the  water  that  has 
been  absorbed  by  the  currants  should  be  pressed  out  quickly, 
in  order  that  the  skins  may  he  in  contact  with  the  air  as 
short  a  time  as  possible. 

This  wine,  although  it  has  fermented  regularly,  is  more 
likely  to  undergo  secondary  fermentation  than  wine  made 
from  fresh  grapes.  All  likelihood  of  this  should  thereforn 
he  destroyed  by  burning  a  little  sulphur  in  the  barrel  before 
the  wiiie  is  put  away.  As  the  product  contains  very  little 
tannin,  5  to  6  grms.  of  tannin  are  usually  added  to  each 
hectolitre. 

XVI II.  A.— FOODS. 

Makgakin  in  Austria. 

U.S.  Cons.  Reps.,  July  8,  1902. 

The  law  passed  by  the  Austrian  Parliament,  Oct.  25, 
1901,  regulating  the  traffic  in  butter,  cheese,  lard,  and  their 
substitutes  took  effect  in  May.  Ariiticial  butter,  made  from 
oils  and  suet,  can  no  longer  be  sold,  except  specifically  as 
margarin.  All  preparations  of  or  from  margarin  must  be 
labelled  so  as  to  show  exactly  what  they  are.  The  sale  of 
mixtures  of  margarin  and  real  butter  is  forbidden.  To  make 
recognition  easier,  10  per  cent,  of  margarin  must  be  sesame 
oil,  which  is  easy  of  detection. 

Milk  Powder  in  Sweden. 

U.S.  Cons.  Reps.,  June  25,  1902. 

According  to  the  inventor,  M.  Ekenberg,  powder  made 
from  skimmed  milk  keeps  better  than  that  made  from  pure 
milk.  The  maximum  cost  of  production  of  the  milk  powder 
is  about  1  ore  per  litre  (i(.'.  per  gallon)  of  milk  exsiccated. 
The  quantity  of  skimmed  milk  corresponding  to  the  butter 
produced  in  Sweden  is  about  600,000,000  kilos.,  and  it  is 
stated  that  this  would  yield  about  60,000,000  kilos,  of  milk 
powder.  J.  Landin  finds  that  the  average  composition  of 
the  milk  powder  is  : — Albuminous  matter,  36 '0  per  cent. ; 
"  sugar  of  milk,"  49  ■  0  per  cent. ;  fat,  1  •  0  per  cent. ;  "  milk 
lahs,"  7  •  5,  and  moisture,  6  •  5  per  cent.  Payiup  regard  only  to 
the  albuminous  matter,  1  kilo,  of  the  milk  powder  is  equal  in 
nutritive  value  to  1-8  kilos,  of  boneless  meat  from  "neat 
cattle,"  or  to  nearly  3  kilos,  of  white  of  egg.  The  real 
value  is  comparatively  higher  still,  owing  to  the  large 
quantity  of  sugar  and  the  "  milk  salts "  contained  in  the 
milk  powder.  It  is  estimated  that  at  a  price  of  2— S  ore  per 
litre  (irf. — I'rf.  per  gal.)  for  skimmed  milk,  the  milk 
powder' can  be  sold  with  good  profit  for  70  iire  per  kilo. 
(4-3rf.  per  lb.)     (S-ie  this  Journal,  1902,  734.) — A.  S. 


XIX.— PAPER,  PASTEBOARD,  Etc. 
Papeb  in  Gebmant. 

Foreign  Office  Annual  Sej-ies,  No.  2845. 

The  paper  trade  had  a  favourable  year  in  1901.  The 
Berlin  firms  state  that  their  returns  are  only  5  per  cent. 
less  than  in  former  years.  The  home  market  and  the 
British  market  were  unsatisfactory ;  in  many  cases,  the 
value  of  the  quality  made  up  for  the  smallness  of  the 
quantity  dealt  in ;  the  paperware  manufactories  were  not 
allowed  to  reap  much  advantage,  as  the  paper  manu- 
facturers kept  the  prices  high. 

Of  writing,  printing,  and  drawing  paper,  33,128  cwtg. 
were  imported,  in  I'JOl,  with  a  value  of  62,54'J/.,  as  com- 
pared with  35,974  cwts.,  with  a  value  of  68,382/.,  in  1900,  so 
that  the  import  was  2,846  cwts.,  or  7'9  per  cent.,  less  in 
quantity,  and  5,833/.,  or  8'5  per  cent.,  less  in  value. 

Among  the  countries  which  sent  paper  to  Germany,  the 
United  States,  which  threatened  to  be  a  great  danger  to  the 
German  market,  are  altogether  absent. 

Of  imported  paper,  14,039  cwts.,  or  42  per  cent,  of  the  i 
entire  German  import,  came  from  France ;  the  United 
Kingdom  sent  G,546  cwts.,  or  19-7  per  cent. ;  and  Austria- 
Hungary  sent  5,176  cwts.,  or  15'5per  cent.  The  export 
fiom  Germany  of  the  three  kinds  of  paper  above  mentioned 
amounted,  in  ItOl,  to  567,1 15  cwts.,  with  a  value  of  551,569/., 
as  compared  with  826,780  cwts.,  with  a  value  of  723,922/., 
in  the  previous  year.  The  decrease  last  jear  amounted  to 
259,665  cwts.,  or  31  -4  per  cent.,  in  weight,  and  of  172,354/., 
or  23-8  per  cent.,  in  value. 

This  smaller  consumption  was  probably  due  to  the  dry 
weather,  during  which  the  cellulose  and  wood-cuttiog 
works,  on  which  the  paper  manufacture  depends  for  its  raw 
material,  could  not  be  fully  employed.  Of  German  writing, 
printing,  and  drawing  paper,  the  United  Kingdom  took,  m 
1901,  134,705  cwts.,  or  23-7  per  cent.,  and  British  ladia 
6,937  cwts.,  or  1-2  per  cent. 
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N.B.— In  these  lists,  [A]  means  "Application  for  Patent." and 
f  C.S.],  "  Complete  Specification  Accepted." 

Where  a  Complete  Specification  accompanies  an  Application, an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Joumak 
in  which  acceptances  of  the  Complete  Speoilieatioiis  are  advertised. 

Complere  Specifications  thus  advertised  as  .icceptud  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates.  , 


I.— PLANT,  APPARATUS,  and  MACHINEET. 

[A.]   15,719.  Adams.  Percolating   filters,   and  apparatus 

connected  therewith.     July  15. 
„      15,828.  Macfarlane.     Centrifugal  machines  for  sepa- 
rating fluids  of  different  densities.     July  16. 
„      15,881.    Tolhurst    and     Skinner.       Koller-mill    for 

crushing  and  grinding  cement,  clinker,  ore,  and  the 

like.     July  16. 
„      15,970.  Wower.     Apparatus  for  heating  or  cooling 

air  or  other  gases.*     July  17. 
„      16,019.  Iliphl.     Carboys.     July  18. 
„      15,108.  Bloxam.  —  From    Chem.    Fsbr.    Khenania. 

Pumps   for    raising   liquids   by   compressed   air. 

July  19. 
16,295.  Hemingway.     Means  applicable  for  use  m 

concentrating  solutions.     July  22. 
„      16,355.  Koper   and    Haigh.      Means  for   protecting 

perishable  objects  from  the  atmospheric  influenieii, 

and  for  other  useful  purposes.     July  2S. 
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[A.J  16,436.  Keith  and  Keith.      Gas  or   air  compressors 

or  pumps.     July  24. 
„      16,.579.  Lacv-Hulbert.      Pump  for   compressiDg  or 

exhausting  air  and  gases.     July  2.'). 
„      16,079.  Tanner.     Optical  apparatus  for  use  in  testing 

liquids.     July  28. 
„      16,(;84.   WoUaston.     Apparatus   for   removing    .'sus- 

]iended  matter  from  liquids  by  continuous  decanta- 

tion.     July  28. 
,,      16,730.  Romey.     Prying  chambers.     July  28. 
,,      17,011.  Hell.     Clarification  of  liquids.     Aug.  1. 
„      17,131.  Cribb.     Condensers  for  distillation  and  like 

purposes.     Aug.  2. 
[C.S.]  14,567   (1901).  Engels.     Manufacture  of  crucibles, 

retorts,  receivers,    muffles,  or  other  like  fire-proof 

articles  for  metallurgical  or  similar  uses.     July  23. 
„      14,577a  (1901).  Naef.     Process  and  apparatus  for 

cooling  and  refrigerating.     July  23.     Date  applied 

for  under  InternationalConvention,  Dec.  18,  1900. 

Previously  included  in  No.  14,577. 
"      .,      14, 577b    (1901).  Naef.     Compressing    air    or   gas, 

drying  and  cooling  it,  .and  utilising  its  waste  heat. 

July   30.     Date   applied   for  under   International 

Convention,  Dec.  18,  1900,  previously  included  m 

14,577. 
■    „      14,977  (1901).  Naef.     Treatment  of   solid  material 

with  gas,  especially  applic.ible  to  catalytic  actions. 

Jul}    23.     Date   applied   for  under   International 

Convention,  May  10,  1901. 
„      16,568  (1901).  Drake  and  Gorham.     Apparatus   for 

cleaning  casks.     July  30. 
,,      16,984  (1901).  Coupe.     Apparatus  for  filling  casks, 

barrels,  tanks,  and  other  receptacles   for  holding 

liquids.     July  30. 
17,087  (1901).  Cambier  and   Leclerc.      Devices  for 

superheating  and  drying  steam.     July  30. 
„      17,582  (1901).  Thwaite.  Method   of  melting  snow, 

ice,  and  solid  or  plastic  hydrocarbons,  and  appa- 
ratus therefor.     July  30. 
„      17,947   (1901).    Read   and    Campbell.      Valves    or 

valved  stoppers,  more  especially  intended  for   use 

as  retaining  valves  for  bottles  or  other  receptacles 

containing  aerated  liquids.      Aug.  7. 

„  18,233  (1901).  Greenhalgh.  Distilling  apparatus. 
July  23. 

„  18,242  (1901).  Intze.  Construction  of  tanks  for 
liquids.     Aug.  7. 

„  18,262  (19IU).  MorrellandLeigh-HiiTit.  Regulators 
for  controlling  g..ses  of  high  pressure.     Jutv  23. 

„  18,567  (1901).  Selby.  Heads  of  casks,  vats,  and  like 
vessels  for  aerated  water  and  other  contents. 
July  23. 

„  18,623  (1901).  .Sbeen.  Steam  generators  and 
evaporating  pans.     Aug.  7. 

„  1187  (1902).  McDougall.  Apparatus  for  filling 
casks  or  other  vessels  with  liquids.     Aug.  7. 

„  3504  (1902).  Mantell,  Prim,  and  James  Keith  and 
Blackman  Co.,  Ltd.  Refrigerators  and  cold-air 
chambers.     July  23. 

„  6380  (1902).  Merckx.  Device  for  the  drums  of  cen- 
trifugal separators.     .July  23. 

.,  6606  (1902).  White.  Machines  for  moulding  plastic 
or  granular  material  or  the  like.     July  23. 

„  7167  (1902).  Larsen.  Centrifugal  apparatus  for 
determining  the  relative  proportions  of  the  com- 
ponents of  compound  liquids.     July  30. 

,,  10,218  (1902).  Lult.  Process  for  producing  plastic 
compounds.     July  23. 

„  11,294  (1902).  Abrahams.  Apparatus  for  delivering 
measured  quantities  of  substances  in  the  form  of 
powder.  July  2.3.  Date  applied  for  under  In- 
ternational Convention,  Oct.  28,  1901. 


[C.S.]  13,250  (1902).  Dent.      Venting  device  and  overflow 
fitting  for  casks,  barrels,  and  the  like.     Aug.  7. 
,■",      13,699  (1902).  Lary.     Machines  for  packetting  and 
filling  powders  and  like  materials.     Aug.  7. 


II.— FUEL,  GAS,  AMD  LIGHT. 

[A.]    15,621,    Barbour.      Recovery     of     products     from 

furuace  gases  and  the  like,  and  the  prevention  of 

smoke.     Julj'  14. 
„      15,691.  Laurenius.     Charcoal  retorts  and  furnaces.* 

July  14. 
„      15,730.  Montel.  Acetj'lone  gas  generators.*  July  23. 
„      15,731.    Stefan    and    Schonfelder.      Gas    burner.* 

July  15. 
„      15,770.  Lake. — From    H.ardt.       Bunsen    burners. 

July  15. 
„      15,806.  Crosthwaite.      Furnaces   for    steam   boilers 

and  the  like.     July  15. 
„      15,808.  Wrightson.      Method   of   converting   refuse 

matter  into  fuel.     Julj-  15. 
„      15,809.  Wrightson.     Utilising  refuse  matter  in  the 

manufacture  of  block-fuel.     July  15. 
„       15,810.  Wrightson.     Jlethod   of  producing  block  or 

moulded  fuel,  and  utilising  refuse  matters  therefor. 

July  15. 
„      15,855.  Brown.     Dissolvers  for  the  supply  of  acety- 
lene and  other  gases  to  optical  lanterns   and  the 

like.     July  16. 
„      15,857.  Osborn.     Burners  for  liquid  fuel.     July  16. 
,,      15,860.    Potter.       High-power    iutensifying     incan- 
descent burner  and  the  like.     July  16. 
„      15,887.  Abner.     Spirit  burner.''     July  16. 
„      15,900.    Gearing     and    Rainforth.       Machinery   or 

apparatus   for    the   manufacture   of  steam  boiler 

furnaces  and  flues.     July  16. 
„      15,917.  Weir.     Burning  liquid  fuel  in  steam  boilers. 

July  17. 
„      15,957.    Jilek.      Manufacture    of    briquettes    from 

fuel  waste  or  refuse.     July  17. 
„      15,958.  Collins.  Manufacture  of  briquettes.   July  17 
,,      15,973.  Keogh.      Smoke    consumers    for    furnaces. 

July  17. 
„      16,027.  Stociet.  Manufacture  of  block-fuel.*  July  18. 
„      16,053.  Soc.  F.  Charron,  Gir.ardot,  and  \oigt.     Car- 

burators  for  internal  combustion  engines.*  July  18. 

Date   applied   for,  Nov.  6,    1901,    being   date   of 

application  in  France. 
,,      16.059.  Soc.  F.  Charron,  Girardol,  and  Voigt.     Car- 

burators  for  interual  combustion  motors.*     July  18. 

Date    applied    for,    Feb.  0,    19ti2,    being    date    of 

application  in  France. 
„      16,095.  Wise. — Fiom  Schomann  andCo.,  G.  m.  b.  H. 

Incandescence  burners.     July  19. 
„      16,096.  Wise. — From  Schomann  and  Co.,  G.  m.  b.  H. 

Incandescence  gas  light  burners.     July  19. 
,,      16,105.  Bock.     Manufacture  of  briquettes.     July  19. 
,,      16,152.  Close.     Powder  sprinkler  furnace.     .Tuly21. 
„      16,175.  Blo.xam. — From    Treat.     Regenerative   fur- 
naces.    July  21. 
.  „      16,207.    .Johnson. — From    Verein   Chem.    Fabr.   in 

Mannheim.     Calcining   or   decomposing   furnaces 

or  ovens.     July  21. 
„      16,232.  Thorin.     Regulating  devices  for  electric  arc 

lamps.*     July  21. 
„      16,258.  Blodgett.     .S.afety  attachment  for  gas-burners 

for  controlling  the  supply  of  gas  thereto.*    July  22. 
„      16,267.  Lancaster.     Acetylene  generators.     .July  22. 
„      16,282.   Murphy.     Furnaces.*     July  22. 
„      16,285.  Reagan.     Furnaces.*     July  22. 
.,      16,291.  Webb.     Gas  lamps.     July  22. 
,,      16,301.  Pfeiffer  aud  Staples.    Oil  burners.*    July  22. 
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[A.]   16,321.  Wliite,  Griffin,  and  Campbell.     Manufacture 
of  piat  fuel.     July  22. 
„      1C,38S.    Siihmitt.     Generators     for    acetylene   gas. 

July  23. 
„      10,452.  Limper.     Wicks    for    lamps    or    burners.* 

July  24. 

„      ir,46I.  Tcherniac.     Process  for  extracting  valuable 

products  from  the  spect  lime  of  gas-works.  July  24. 

.,      !<),.')  10.  Haigh.     Method  of  and  means  for  making 

compressed  fire-lighters,  compressed  fuel,  and  the 

like.     July  25. 

„      1(),573.   De  Laitte.     Processes  for  making  mixtures 

of  air  and  gas,  and  apparatus  therefor.*     Juh-  25. 

„      Ifi.613.  liottomley.     Means  for  consuming  smoke  in 

furnaces.*     July  26. 
,.      lC,fi4."i.    Lamure  and   Meg^.     Gas-burners.*     Filed 
July  26.     Date    applied   for,  Dec.    6,  1901,  being 
date  of  application  in  France. 
,'G,G4G.   Kijling.     Blastfurnaces.     July  2G. 
„      ICjCdli.  Wil.-iou.     Appliance  for  removing  soot,  dust, 
ash,  and  the   like,    from    combustion   chambers, 
I'urniice  and  boiler  flues,  dust-collecting   pits,  and 
the  like.     July  28. 
„      16,66S.  OInpham.     Condensing  apparatus  for  use  in 

the  manufacture  of  gas.     July  28. 
„      16,681.  Hrookes. — From   Bradley.      Apparatus    for 
feeding   and  burning   pulverulent   or   dust  fuel.* 
July  28. 
„      16,682.  Brjokes. — From    Bradley.     Pulverulent    or 

fuel-deeding  apparatus.*     July  28. 
„      16,683.  Brookes. — From    Bradley.     Pulverulent    or 
dust  iuei-feeding  devices.*     July  28. 
16,702.  Sugg.     Lamps  for  incandescent  gas  lighting. 
July  28. 
„      16,723.    Western.      Collection     and      treatment    of 
certain  Cumes.     July  28. 
16,726.  Dobson.     Method  of  pressing  peat  blocke.* 
July  28. 
„      1C,7"2.  Nicolai  and  Bulding.      Self-acting  igniters. 
July  28. 
16,734.  Lake. — From  S.  Bernstein  Co.      Gas-lamps, 
chiefly  designed  for  us^  in  connection  with  incan- 
descent burners.*     July  28. 
„      16,800.  Featherstone.      Carburettors  for  vaporising 
hj'drocarbons    for    use    in     internal    combustion 
engines.     July  29. 
16,807.  Foetter.     Coke  ovens.     July  29. 
„      16,816.  Apsey.     See  unrfer  XVII. 

„      16,832.     Doebbel.       Smoke- consuming    apparatus. 
July  29. 

,      16,849.  Ovinff.     Gas-mixing  apparatus.     July  29. 

„      16,850.  Bergner.      Electric  igniters  for  gas-burners. 

July  29. 
„      16,885.   Hindle.      Chimneys  for  use   in   connection 

with  incandescent  gas-lighting.     July  30. 

„      16,889.  Elliott.     Apparatus  for  purifying  fumes  and 
gases.     July  30. 

„      16,923.  Lake. — From  General  Electric  Co.      Manu- 
facture of  incandescent  electric  lamps.     July  30. 

„      16,995.  Lowden.     St-e  under  VII. 

„      16,986.  Thwaife.      Method  of  producing  power-gas, 
and  apparatus  therefor      July  31. 

„      17,006.  Schwab    and    H.    Greene   and    Sons,   Ltd. 

Apparatus  for  lighting  gas-burners.*     July  31. 
„      17,039.  Murray.    Atmospheric  spirit-lamp.    Aug.  1. 

„      17,136.  Newton  and  Keville.      Incandescent  electric 
lamps.     Aug.  2. 

,,      17,143.  Adler.     Electrical  systems  for  lighting  and 
power.     Aug.  2. 

.,      17,145.    Jeavous.      Vaporising. trough  for   vapour- 
burners.*     Aug.  2. 


and    spark-preventing 


fur- 


[A.]    17,149.      Hughes.      Smoke- 
devices.*     Aug.  2. 

„      17,154.  Archer.  Gas  and  air  mixers.     Aug.  2. 
[C.S.]  12,577   (1901).    Rehkop.        Smoke-consuming 
naces.     July  30. 

„      14,433  (1901).  Lencauchez.     Purification  of 

such    as    those    obtained      from     gas-generating 
furnaces,  high  furnaces,  and  so  forth.     July  23. 

„      14,634  (1901).  Cahoone.     Stoves.     July  23. 

„      15,171   (1901).  Lowe.    Fuel  compositions.    July  30. 

„  15,397  (1901).  Herring.  Retort  settings  combined 
with  the  gas  producer  and  regenerative  chambers 
for  heating  secondary  air  fupply  by  means  of  the 
waste  gases  leaving  the  setting  of  the  retort. 
July  30. 

„  15,411  (1901).  Riley  and  Strathy.  Vaporisation  of 
oil  or  liquid  combustibles  for  various  purposes. 
Aug.  7. 

„      15,479  (1901).  Roots  and  Vcnables.  Vapour  burners. 

July  23. 
„      16,011    (1901).    Hibell   and    Hibell.       Comsuming 

smoke  and  saving  fuel.     July  30. 

„      16,275  (1901).  Sugg.     Incandescent  gas-lighting  ap 

paratus.     Aug.  7. 
„      16,699  (1901).  Westinghouse From  Knox.    Pi 

cess  and  apparatus  for  the  manufacture  of  gi 

July  23. 

„  16,700  (1901).  Westinghouse.— From  Knox.  Supply 
of  heat  to  ovens  or  receptacles  employed  in  the 
operations  of  coking,  annealing,  lime-burning, 
drying,  and  the  like.     July  23. 

„      16,701  (1901).  Smith.     Carbide  holders.     Aug.  7. 

„  16,702  (1901).  Smith.  Acetylene  gas  generators. 
Aug.  7. 

„  16,737  (1901).  Bormann.  Ojmbustion  of  fuel  in 
furnaces.     July  30. 

„      16,848  (1901).  Bray,  Bray,  and  Bray.     Steam-boiler 

furnaces.     Aug.  7. 

„  17.058  (1901).  Bonwick.  Manufacture  of  devices 
for  promoting  the  combustion  and  economising 
the  consumption  of  fuel  in  grates,  ranges,  or  the 
like.     July  30. 

„  17,455  (1901).  Doman  and  BuUas.  Acetylene 
generating  apparatus.     July  23. 

„  17,637  (1901).  Wolf.  Process  and  apparatus  for 
incinerating,  shaping,  and  hardening  incan- 
descence mantles.     July  30. 

„  17,774(1901).  Anderson  and  British  Fuel  Econo- 
miser  and  Smoke  Preventer,  Ltd.  Smoke  con- 
suming apparatus  for  steam-boiler  and  other 
furnaces.     July  30. 

„  17,789  (1901).  Tapp  and  Akester.  Utilisation  of 
liquid  hydrocarbons  for  healing  purposes.  July  30. 

„  18,096  (1901).  Grout  and  Grout.  H.vdrocarboD 
burners.     July  23. 

„  18,159  (1901).  Koppers.  Method  of  preventing  the 
leakage  of  gases  through  the  walls  or  partitions 
of  coke-ovens,  retorts,  and  other  heating  appliances. 
Aug.  7. 

„  19,152(1901).  Dibdin  and  Woltereck.  Process  of 
jiroducing  illuminating  or  heating  gas.     Aug.  7. 

„  19,241  (1901).  Boult.— From  Ziegler.  Furnaces  for 
coking  peat  or  the  like.     Aug.  7. 

„  20.000  (1901).  Talbot.  Smoke  arrester  for  g«s- 
burners.     July  30. 

„      22,648  (1901).  Doman  .and  BuUas.     Apparatus  for 

purifying  gases.     Aug.  7. 

„  23,212  (1901).  Do  Brouwer.  Apparatus  for  chai;g- 
ing  retorts  in  the  manufacture  of  gas.     .^ug.  7. 

„  25,000  (1901).  Boult.— From  Baumann.  Boilers  or 
heating  apparatus  for  asphalt,  bitumen,  pitch,  ami 
other  substances.     J  uly  30. 
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[C.S.]  26,320  (1901).  Boult.— From  Comstock.   Apparatus 

fi)r   impregnatiDt^   air,  ^team,  or   other   gas  with 

hydrocarbon  vapour.     July  23. 
.t   „     26,576    (1901).    Brookes.— From    Bradley.       Fuel 

feeders  for  furnaces.     July  30. 
;    „     26,577  (1901).  Brookes. — From  Bradley.    Furnaces 

or  ajiparatus  for  burning   pulverulent  or  dust  fuel 

and  the  like.     July  30. 
,,     40(1902).  Tigges.     Incandescent  gas-light  candle. 

July  30. 

•  •„     2102(1902).  Johnston.     Steam  apparatus  or  ovens 

for  heating,  baking,  and  drying.     Aug.  7. 
,!  „      5707    (1902).    Brunu.     Process   and  apparatus  for 

heating  boilers  with   mazut   or  oil  converted  iuto 

spray  by  means  of  an  air-current.     July  30. 
„     7285(1902).  Schuneniann.     Process  and  apparatus 

for    vaporising    spirit   and    liquid    hj'drocarbous. 

July  30. 
„      7S09  (1902).  Scott,  Tyzack,  and  Wright.     Electric 

arc  lamp.     July  23. 
„     8678   (1902).  Burrows.     Air  and   gas  mixing   and 

supplying  apparatus.     July  30.     Date  applied  for 

under  International  Convention,  Xov.  29,  1901. 
„      10,539     (1902).     Derval.        Inclined    gas    retorts. 

July  2.3. 
„      11,490  (1902).  Faben.     Gis  pnrifier  grids.     Aug.  7. 
„      11,498(1902).    Weeks.     Apparatus  or  machines  for 

generating  acetylene  gas.     July  30. 

•  „      11,612  (1902).  Beck.     Acetylene  gas  lamp  for  table 

use.     July  23. 
„      12,015  (1902).  Adamson.     Oil  lamps.     July  23. 
„     12,183  (1902).  Imray.— From  Cie.  des  Recipients  et 

Lampes  inexplosibles.    Vessels  for  holding  volatile 
■„  inflammable  liquids.     Aug.  7. 

„     12,194    (1902).  Mazza.      Apparatus  for  separating, 

extracting,  or  reco%'ering  the  constituent  elements 

of  a  gaseous  mixture.     Aug.  7. 
,     „     13,026  (1902).  Feeny.— From   Abwarme-Kraftmas- 

chinenges    m.    b.    H.      Method   of    reducing    the 

quantity   of  liquid   to   be   evaporated   in    vapour 

generators.     Aug.  7. 
„      13,042  (1902).  Lake. — From  Vereinigte  Maschinen- 

fabr.  Augsburg  und  Maschinenbauges.,  Niirnberg 

Act.-Ges.     Pumps  for  liquid  fuel.     July  30. 
,     13,757   (1902).  Feeny. — -From   Abwiirme-Kraftraas- 

chinenges.  m.b.  H.    Process  or  method  of  utilising 

the    heat   contained   in    waste    gases    from    blast 

furnaces  and  the  like.     Aug.  7. 

,     13,865  (1'902).  Knapen.     Carburetters  for  explosion 

motors.     July  30. 
,      14,054  (1902).  Heeking.     Manufacture   of  artificial 

fuel.     July  30. 

m.— DESTRUCTIVE  DISTILLATION,  TAB 
PRODUCTS,  PETROLEUM. 

[A.]  16,511.  Archdale.  Method  of  and  means  for  dehy- 
drating or  distilling  coal-tar,  applicable  also  for 
other  and  like  purposes.     July  25. 

C.S.]  18,233  (1901).     Greenhalgh.     See  under  I.  i 

IV.-CGLOURraG  MATTERS  and  DYESTUFFS.       | 

A.]   15,659.  Imray. — From  Soe.  of  Chem.  Ind.  in  Basle.   I 
Manufacture  of  acridine  dyestuffs.*     July  14. 

„  15,660.  Imr.ay. — From  Farbwerke,  Hochst.  Manu- 
facture of  phenylglycine-ortho-carboxylic  acid. 
July  14. 

„  15,684.  Jolinson.  —  From  Bad.  Anilin  und  Soda 
Fabr.  Manufacture  and  production  of  halogen- 
substituted  indigos.     July  14. 

,,  16,050.  Johnson. — From  Bad.  Anilin  und  Soda 
Fabr.  Manufacture  and  production  of  colouring 
matters  containing  sulphur.     July  18. 


[A.]   16,114.  Ellis.— From  Soe.  Chimique  des  Usines  du 
Rb6ne,    anciennement    Gilllard,     P.    Monnet,    et 
Cartier.     Manufacture  of  azo  colouring  matters 
July  19. 
„      16,138.     Urquhart.  —  From     Chem.    Fabr.    vnrm. 
Weiler-ter   Meer.     Manufacture  of  dyestufts  dye- 
ing-cotton directly.     July  21. 
„      16,174.    Abel.  —  From    Akt.-Ges.    f.    .\nilin-Fabr- 
Development  of  dyes  obtained  by  means  of  sal. 
phurised  colouring  matters.     July  21. 
„      16,823.  Ransford.— From  C'assella  and  Co.     Manu- 
facture   of     new    aromatic    compounds    and     oF 
colouring  matters  therefmm.     July  29. 
„      16,897.  Imray. — From    Farbwerke,   flochst.      Sul- 
phurised dyestuffs  for  printing  fabrics,     July  30. 
„      16,917.  Ellis. — From   Soe.  Chimique  des  Usines  du 
Rhone,    anciennement    GiUiard,    P.    Monnet,   et 
Cartier.     Manufacture  of  mdigo  and  intermediate 
product.     July  30. 
„      16,931.  Johnson. — From   Kalle  and   Co.     Manufac- 
ture  and   production   of    green   dyes    eoutaining 
sulphur.     July  30. 
„      16,932.  Johnson. — From   Kalle  and  Co.     Manufac- 
ture and  production  of  sulphur  dyes  for  dyeing 
cotton  directly.     July  30. 
„      17,090.  Johnson. — From   Kalle  and  Co.      Isolation 
and   application   of   the  methyl  ketone   of  ortho- 
nitro-beta  phenyllactic  acid.     Aug.  1. 
[C.S.]  16,420(1901).   Johnson.— From     Bad.   Anilin    und 
Soda   Fabr.       Manufacture     of    initial    materialB 
relating   to    the    production   of   indigo    colouring 
matters.     July  23. 
„      16,957   (1901).  Imray.— From    Farbwerke,   Hochst. 
Manufacture  of  disazo  dyestuffs  for  wool,  and  an 
intermediate  product.     July  23. 
„      17,094  (1901).    Imray. — From   Farbwerke,  Hochst. 
Manufacture    of    orange-yellow    to   red   mordant 
dyestuffs.     July  30. 
„      17,564  (1901).  Abel.— From    Akt.-Gea.    f.    Aniliu 
Fabr.     .Manufacture  of  colouring  matters  directly 
dyeing  cotton.     July  23. 
„      17,633  (1901).  Sadler  and  Co.,  (Ad.,  and  Driedger. 

Manufacture  of  pure  anthr.iquinono.     July  23. 
„      17,807   (1901).  Newton.— From    Farbenfabr.  vorm. 
F.  Bayer  and  Co.     Manufacture  or  production  of 
new   colouring   matters,  and  of  intermediate  pro- 
ducts therefor.     July  23. 
„      18,897   (1901).  Johnson.— From   Bad.    Anilin    und 
Soda  Fabr.     Manufacture  of  black  sulphur  colour- 
ing matter.     July  23. 
„      18,912  (1901).  Levinstein,  Mensching,   and    Levin- 
stein, Ltd.     Manufacture  of  black  sulphur  colour- 
ing matters  directly  dyeing  cotton.     July  30. 

.  „  19,332  (1901).  Johnson.— From  Kalle  and  Co. 
Manufacture  and  production  of  colouring  matter 
and  material  for  use  therein.     Aug.  7. 

„  19,663  (1901).  Imray.— From  Farbwerke,  Hochst 
Process  for  purifying  raw  indigo.     Aug.  7. 

„  19,721  (1901).  Ville.  Manufacture  of  red  colouring 
matters  or  dyes.  July  30.  Date  applied  for  under 
International  Convention,  March  14,  1901. 

„      19,998  (1901).   Imray.— From   Farbwerke,   Hochst. 

■     Manufacture  of  plienylamidoaeetonitrile  and  homo- 

logues,  and  substitution  products  thereof.     Aug.  7. 

„      20,200    (1901).   Johnson.— From   Bad.  Anilin    und 
Soda  Fabr.     Manufacture  of  azo  colouring  matter 
and  of    intermediate    products    relating  thereto. 
■       July  30. 

„  20,551  (1901).  Johnson. — From  Bad.  Anilin  and 
Soda  Fabr.  Manufacture  of  azo  colouring  matters 
and  intermediate  products  relating  thereto.  July  23. 

„  1789(1902).  Johnson. — From  Bad.  Aniliu  and  Soda. 
Fabr.  Production  of  indigo  in  an  improved  con- 
dition for  transport,  storage,  and  use.     July  23. 
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v.— PKEPARmG,  BLEACHING,  DYEING, 

PBINTING,  AND  FINISHING  TEXTILES.  YARNS, 

AND  FIBRES. 

[A.]   15,632.  Callender.     See  under  XIX. 
„      15,»36.  Cox  Bros.,  Ltd.,  and  Methven.     Colouring 

of  cloth.     July  16. 
„      15,876.  Bloxam. — From  Koursanoff. 

dyeing.     July  16. 

„  16,003.  Rossler.  Apparatus  for  the  dyeing  of  textile 
fabrics.     July  18. 

„  16,070.  Chamley.  Method  of  conditioning  worsted, 
cotton,  or  other  textile  yarns.     July  19. 

„  16,087.  White,  Holt,  Priestman,  and  Carding  and 
Combing  ilachine  Makers,  Ltd.  Apparatus  for 
drying  wool  or  other  fibres  or  like  materials. 
July  19. 

„  16,240.  Lever.  Means  for  supplying  steam  to  bleach- 
ing kiers,  and  for  other  heating  purposes.    July  22. 

„  16,372.  Griiushaw.  Fireproofing  of  textile  materials. 
July  23. 

„  16,438.  Calico  Printers'  Assoc,  Ltd.,  and  Nuttall. 
Process  of  obtaining  by  embossing  and  subsequent 
printing  certain  colour  effects  upon  woven  fabrics. 
July  24. 

„  16,74e;.  Perkin,  jnr.,  and  Whipp  Bros.,  and  Tod,  Ltd. 
Treatment  of  raw  cotton  and  flax  and  cotton  and 
linen  goods  to  reduce  the  inflammability  thereof. 
July  28. 

„      16,841.    Bradford  Dyers'  Assoc,  Ltd.,   and    Krais. 

Process  for  producing  white  or  coloured  eifects  in 

textile  fabrics.     July  29. 
„     16,980.    Imray. — From  Jung.    Mordanting  wool.* 

July  31. 

„     17,174.  Printing  Arts  Co.,  Ltd.,  Black,  and  Mowbray. 

Multi-colour  printing  machines  for  calico  printing 

or   priming  repetitions  of   designs  on  continuous 

webs  of  fabric  or  other  material.     Ang.  2. 
[C.S.]  14,516    (1901).     Lepetit,     Dollfus,     and    Gansser. 

Combined   dyeing  and  tanning  baths.     July  23. 

Date  applied  for  under  International  Convention, 

Jan.  15,  1901. 
„      14,688  (1901).  .Wiley.     ,See  under  XIII.  C. 
„      15,038  (1901).  Goddard.     Method  of  and  apparatus 

for  dyeing  warps  for  weaving.     July  30. 
„      18,500    (1901^  Beard   and    Hayne.     Machines   for 

removing   or   separating   the    fibre   contained   in 

vegetable  leaves.     Aug.  7. 
„      19,013  (1901).  Williams.     See  under  XIU.  C. 
„      19,312  (1901).  PlayneandMacdonald.     Preparation 

of  substances  for  indigo  vat  dyeing.     Aug.  7. 
„  ■   19,532  (1901).  Ferreira.     Finishing  plain,  dyed,  or 

printed  cotton,  linen,  and  other  fabrics.     Aug.  7. 
„      3178  (1902).  Long.     See  unrfer  XIX. 
„      9625  (1902).  Wittenberg,   Brock,  and  Koch.     See 

under  XIII.  C. 

„  12,306  (1902).  Abel.— From  Zschorner.  Peat-fibre 
carding  and  spinning  machinerj'.     Aug.  7. 

„  12,510  (1902).  S,:hirp.  Apparatus  for  dyeing, 
bleaching,  treating  with  mordants,  washing,  and 
otherwise  treating  textile  materials.     July  23. 

„      12,807  (1902).  Menzies.     See  under  XIII.  C. 


VI.— COLOURING  WOOD,  PAPER,  LEATHER,  Eto. 

[C.S.]  14,516  (1901).  Lepetit,  Dollfus,  and  Gansser.     See 

under  V. 
„      18,440    (1901).  Lyon.     Method   of  and   apparatus 

for  colour  shading  wood.     July  23. 
„      8390    (1902).    Anders   and   Anders.      Process   and 

apparatus  for  marbling  paper.     Aug.  7. 
„     13,118  (1902).  Griinhul.   Dyeing  of  timber.   Aug.  7. 


VII.— ACIDS,  ALKALIS.  SALTS,  Etc. 

fA.]  15,658.  Bloxam.  —  From  Soc.  Anon.  d'Etudes 
Electro-Chimiques.  Manufacture  of  lead  oxide. 
July  14. 

„  15,666.  Carmichael.  Apparatus  for  carbonating 
liquids.*     July  14. 

„  15,667.  Osenbriick.  Absorber  for  ammonia-absorp- 
tion refrigerating  and  like  machines.*     July  14, 

„  15,788.  Cowper-Coles  and  Cowper-Coles  Metals  Ex- 
traction Syndicate,  Ltd.  Manufacture  of  iwhite 
lead.     July  15. 

„  15,978.  Woltereck.  Process  of  producing  ammonia 
by  synthesis.     July  17. 

„  16,206.  Johnson. — From  Vcrein  Chem.  F;ibr.  in 
Mannheim.  Contact  apparatus  for  the  production 
of  sulphuric  anhydride.     July  21. 

„  16,272.  Briiujes.  Process  for  obtaining  sulphide  of 
zinc  from  copper  slag  containing  zinc  and  barium.*! 
July  22.  i; 

„  16,338.  Ramage.  Process  of  treating  ferrous  liquors.*' 
July  22. 

„  16,363.  Swan.  Improved  method  for  the  moRJi 
efficient  and  more  economical  aeration  of  liqaidl. 

July  23.  - 

„  16,397.  Howard  and  Iladley.  Treatment  of  spent 
hydrochloric  acid  from  galvanising  works  and  the 
like,  and  the  manufacture  of  ferric  oxide.  July  23. 

„  16,569.  Weber.  Treatment  of  metallic  oxideif 
July  25.  I, 

„  16,615.  Levy  and  Helbronner.  Separation  of  gaseal 
from  their  mixtures,  especially  oxygen  and  nitro- 
gen from  atmospheric  air,  and  apparatus  therefor. 
July  26. 

„      16,862.  Parker.    Production  of  phosphorus.   July  80, 

„  16,955.  Lowden.  Method  of  and  apparatus  for 
treating  "  gas  "  lime  and  other  spent  lime  for  the 
purpose  of  enhancing  its  value  as  an  article  of 
commerce.*     July  31. 

„  16,965.  Reisert.  Method  of  removing  sulphuric  add 
from  water.*     July  31. 

„      17,084.  Yon  Gernet  Copper,  Ltd.,   and  Von  Gernet 
See  under  X. 
[C.S.]  232  (1902).  Thompson.  — From    Solvay    and    Co. 
Manufacture  of  carbonate  of  soda  and  other  crys- 
talline salts.     July  23. 

„      7048(1902).  Kamm.     Oxygen  generators.    JuIy2S 

„  9336  (1902).  Daub  and  Deuther.  Apparatus  foi 
making  anhydrous  sulphuric  acid.     July  30. 

.,      9605  (1902).   Dariing  and  Harrison.     Sec  under  X. 

..  9875  (1902).  Clark— From  Gen.  Chem.  Co.  Manu 
facture  of  hjdrochloric  acid.     July  30. 

„      11,873  (1902.)  Hoyermann.     See  under  XX. 

Vin.— POTTERY,  GLASS,  and  ENAMELS. 

[A.]   16,326.   Simon.      Process   of  manufacturing  table 

glass.     July  22. 
„      16,385.  Harvey  and  Sureties.    Method  for  producinj 

raised   surfaces   on   mica   or   other   material  foi 

printing  or  moulding  purposes.     July  23. 
„      16,616.  Sehuler.  Self-luminous  glass  mosaic  surfiwes 

July  26. 
„      16,675.  Haley.     Moulds    for   manufacturing  glasS' 

ware.*     July  28. 
„      16,720.  Lautensall.      Method   of  depositing  metf-l; 

'Upon  porcelain,  glass,  or  the  like.     July  28. 
,.      16,718.  Crabtree  and  Mason.     See  under  XXI. 

[C.S.]  16,700  (1901).    Westinghouse.— From   Knox.    Se, 
under  II. 
.,      17,708  (1901).  Bridgwater   and  Haley.     ApparatU! 
for  charging  an  anneahngoven  with  glasses  orJiki 
articles.    July  30. 
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[C.S.]  18,345  (1901).  Aufort.     Tunuel    kilns   for    burniag 

ceramic  articles.     July  :!0. 
„      19,235  (ISOn.  Smith.     Koller-printincr  machines  for 

pottery  and  other  purposes.     Aug.  7. 
„      19,803  (1901).  Chance.     Glass-facing  tiles,  slabs,  or 

the  like.     Aug.  7. 
„      23,603  (1901).  Scholefield.     Set"  mtder  IX. 
„     2585  (190:2).  Dupont.      Machine   for    mechanically 

enamelling  baths  and  other  metal  objects.  July  35. 
„      11,991    (1902).    Oschatz.        Enamelling    of    metal 

articles.     July  30. 


IX.— BUILDING  MATERIALS,  CLAYS,  MOETABS, 
AND  CEMENTS. 

[A.]   15,675.  Xorman.     Artificial  stone.     July  1.1. 

„  15,768.  Sutcliffe,  Speakman,&  Co.,  Ltd.,  and  Sutcliffe. 
Process  for  making  artificial  stone,  bricks,  pavin"- 
flags,  and  the  like.     July  15. 

„  15,838.  Jarvis.  Manufacture  of  Portland  cement. 
July  16. 

„  15,849.  Sutcliffe,  Speakman,  &  Co.,  Ltd.,  and  Sutoliffe. 
Process  for  making  artificial  stone,  bricks,  paving- 
flags,  and  the  like.     July  16. 

„      15,881.  Tolhurst  and  .Skinner.     See  under  I. 

„  16,066.  Thwaite.  Method  of  manufacturing  Portland 
cement.     July  19. 

„  16,100.  Heinrich  and  Haardt.  Fire-proof  material.* 
July  19. 

„      16,215.     Collins.        Manufacture     of     a    refractory 

material.     July  21. 
„      16,254.  Hewett,   Hewett,  Churcher,  and   Churcher. 

Moulds  used  in  brick-making  machines.     July  22. 
„      16,259.  Adams.    Kilns  for  fire-clay  and  other  goods.* 

July  22. 

„      16,344.   Kilby.      Process  for  drying  cement   slip  or 
compo    with     waste    gases    from    cement     kilns. 
July  22. 
„      16,422.  Ryan.    Economisers  for  lime  kilns.    July  24. 

„      16,461.  Tcherniac.     .See  under  II. 

„      16,519.  Biindle.     Bricks  for  building.     July  25. 

„      lfi,651.  Brodie.      Facing  block  or  brick  for  building 

purposes.     July  28. 
„      16,665.    Newton,   Soar,    Dickenson,    and    Mitchell. 

Compositions  for   and    manufacture    of  imitation 

marble,  stone,  or  the  like.     July  28. 

„  16,670.  Vcnables.  Artificial  flags  for  pavements,  or 
covers  for  buildings.     July  28. 

„  16,854.  Gonnella.  Colouring  in  the  mass  of  plastic 
material  composed  of  plaster,  alabaster,  or  the 
like,  with  applications  for  the  purpose  of  imitating 
objects  of  art,  or  the  like.     July  29. 

„  16,996.  Lake. — From  Warren.  Preparation  of 
ingredients  for  use  in  the  manufacture  of  street 
pavements  and  the  like.*     July  31. 

„  16,997.  Lake.  —  From  Warren.  Apparatus  for 
preparing  injjredients  of  bitummous  macadam  and 
other  pavements  or  roadways.*     July  31. 

„  17,012.  Angus.  Means  for  impregnating  wood.* 
Aug.  I. 

[C.S.]  12,764  (1901).  Oakland  and  OakUand.  System  of 
drying  green  bricks  by  hot  air  in  continuous  kilns 
before  being  burnt.     July  30. 

„  15,554  (1901).  Harrisson.  Artificial  or  imitation 
stone  or  rock.     -\ug.  7. 

15,621  (1901).  Thame.  Waterproof  compositions 
for  the  manufacture  of  floor-coverings,  wall 
decorations,  and  the  like.  Aug.  7. 
„  15,929  (1901).  Hippe  and  Holm.  Method  of  pro- 
viding marble  and  other  stones  or  cement  with 
deeply-penetrating  designs  in  colour.     July  23. 


H 


[C.S.]  16,493   (1901).    Bernfeld.      Treatment    of    asbestos 
goods  to  enable  them  to  resist  liquids.     Aug.  7. 
„      16,700  (1901).    Westinghouse.— From   Knox.     See 
under  II. 

„  17,540  (ISOl).  Dyson.  Red  aggregates  for  the 
manufacture  of  artificial  stones,  pavings,  slabs, 
cements,  and  plasters,  applicable  to  brickmaking 
for  decorative  sanded  surfaces,  and  for  use  in 
hour-glasses,  toys,  and  the  like.     Aug.  7. 

„      18,209  (1901).  Hartill.     Roofing  tiles.     July  23. 

„  19,283  (1901).  Horak.  Manufacture  of  tiighly  fire- 
proof bricks.     July  23. 

,,  19,666  (1901).  Zastrow.  Drying  rooms  and  trucks 
for  bricks.     Aug.  7. 

„  23,603  (1901).  .Scholefield.  Glazing  roofs  and  struc- 
tures.    Aug.  7. 

„  5710  (1902).  Anderson.  Manufacture  of  artificial 
stone  or  brick  and  the  preparation  of  lime  therefor. 
July  23. 

.,     9431    (1902).    Weill.      Manufacture      of    imitation 

marble.    July  23. 
„     10,218  (1902).  Luft.     See  tinder  I. 

„  11,473  (1902).  Palmer.  Machine  for  moulding 
artificial  stone.     July  23. 

„  13,325  (1902).  Parker.  Brick-moulding  machines. 
July  23. 

„  13,641  (1902).  Toope.  Non-conducting  coverings 
for  steam  pipes  and  other  surfaces.     July  23. 

„      14,396  (1902).  Jaubert.     Brick.     Aug.  7. 

„  14,590  (1902).  Saunders.  Absorbent  mineral  pre- 
paration and  process  for  the  manufacture  thereof. 
Aug.  7. 

X.— METALLURGY. 

[A.]  15,771.  Cowper-Coles  and  Cowper-Coles  Metal  Ex- 
traction Syndicate,  Ltd.  Treatment  of  sulphide 
ores  for  the  recovery  of  metals.     July  15. 

„  15,804.  Haddan. — From  American  Universal  Mill 
Co.     Ingot  moulds.*      July  15. 

„      15,881.  Tolhurst  and  Skinner.     See  under  I. 

„  15,916.  De  Alzugaray.  Extraction  of  gold,  silver, 
and  other  metals  from  their  ores.     July  17. 

„      15,934.  Lowe.  Solder  and  flux  preparations.  July  17. 

„  16,122.  De  Alzugaray.  Extraction  of  gold,  silver, 
and  other  metals  from  their  ores.     July  19. 

„  16,182.  Goldscbmid.  Process  for  drying  and  roast- 
ing manganese  and  such  like  ores.     July  21. 

„      16,272.  Brunjes.     See  under  VII. 

„  16,306.  Eller.shausen  and  Western.  Treatment  of 
zinc  ore  and  other  zinciferous  matter  whether  con- 
taining cadmium  or  otherwise.     July  22. 

„  16,274.  Shadforth.  Furnace  for  use  in  fusing  or 
otherwise  treating  metals,  minerals,  or  other  sub- 
stances where  high  temperatures  are  required  * 
July  22. 

„      16,720.  L.autensall.     See  under  VIII. 

„      16,774.  Davies    Bros,    and    Co.,    Ltd.,    and   Davies. 

Apparatus   for   use   in    galvanising   sheet   metal 

July  29. 

„  10,926.  Lake. — From  Gen.  Electric  Co.  Method  or 
process  of  renovating  foundry  sand.     July  30. 

„  16,993.  Vanstone.  Manufacture  of  steel  ingots 
plated  with  copper.*     July  31. 

„  17,084.  Von  Gernet  Copper,  Ltd.  and  Von  Gernet. 
Extractiug  copper  from  its  solutions  and  produ«. 
tion  of  sulphuric  acid,  and  apparatus  therefor. 
Aug.  1. 

[C.S.]  14,567  (1901).  Engels.     See  tinder  I. 

,,  15,541  (1901).  De  Alzugaray.  Mode  of  extr.actinf 
gold,  silver,  and  other  metals  from  their  ores^ 
Aug.  7, 
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[CS.]  16,700  (1901).    Westinghoase.— From   Knox.     See 

under  II. 
„      18,843  (1901).    Twynam.      Separation  of  tin  from 

tinsciap  or  cuttings.     July  30. 
„      18,949  (1901").  Hirselimann  and  Heilmeier.  Process 

and   means   for   the    restoration   of   burnt    steel. 

Aug.  7. 

„      9501  (1902).  Martino.   Treatment  of  ores  containing 

noble  metals.     July  30.     Date  applied  for  under 

International  Convention,  Sept.  30,  1901. 
„      9605  (1902).  Darling  and  Harrison.     Manufacture 

of  alkaline  cyanides.     July  23. 
„      9890  (190a).   Wills  and  Evans.     Apparatus  for  the 

manufacture  of  bteel  and  the  like,  applicable  also 

for  use  in  melting  metals.     Aug.  7. 
„      10,353    (1902).    Hunter.        Metallurgical    furnaces 

especially  designed  for  conversion  of  iron  castings 

into  steel.     July  23. 
„      10,929  (1902).  Allison.— From  Hannes.     Processps 

of  and  apparatus  for  smelting.     July  30. 
„      11,427  (1902).  Baxter,  Clark,  and  Hillman.  Endless 

electric  conveyer  for  conveying  tin-plates  from  the 

bath  of  molten  metal' to  a  suitable  or  debinible 

place.     July  30. 

,,  11,986  (1902).  .Sargent.  Process  of  heating  metaU. 
July  23. 

„  13,023  (1902).  'Stanning.  Coating  of  moulds  for 
casting  metal.     Aug.  7. 

„■  13,289  C1902).  Geiger,  Bauer,  and  Pejchar.  Manu- 
facture of  moulds  for  casting  precious  metals. 
July  23. 

„  14,322  (1903).  Baldt.  Moulding  or  casting  of  melale. 
July  30. 

„  14,.338  (1902).  Baldt.  Moulding  or  casting  of  metals. 
July  30. 

XI.— ELECTKO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

[A]   15,658.  Bloxam. — From   Soe.  Anon.  d'Etudes  Elec- 

tro-Chimiques.     See  under  VII. 
„      15,695.  Bouneau.     Electric  furnaces.     July  14. 
„      15,735.  Bailey.    Mode  and  means  for  electro-platine. 

July  15. 

„      15,747.  Sutherland  and  Marcuson.     Electric  storage 

batteries.     July  15. 
„      15,772.  Shepard.     Electric  batteries.     July  15. 
„      15,807.  De  SednefF.    Electric  accumulators.    July  15. 
„      15,963.  Vellino.      Manufacture   of  lead   plates   for 

secondary  electric  batteries.     July  17. 
„      16,015.  Thorp.     Electrolysing  apparatus.     July  18. 
„      16,130.  Sim.     Electric  furnaces.     July  19. 
,,      16,354.  Danzer.  Electric  accumul.itors.     July  23. 
„      16,358.    Gurwitsch.       Electrolytic     processes     and 

apparatus  therefor.     July  23. 
„      16,55C..     Brewer. — From  Taylor.     Electric  furnaces 

and  the  production  of  chemicals  in  such  furnaces.* 

July  25. 

„      16,706.  Strickland.     Galvanic  cells.     July  28. 

,,  16,824.  Maricbal.  Apparatus  for  use  in  electro- 
plating.    July  29. 

,,      16,984.  Gouin.     Electrodes  for  secondary  batteries. 
July  31. 
[C.S.]  15,069   (^1901).    Krebs.      Lead    fuse   for   electrical 
plant.     Aug.  7. 

,  „  15,427  (1901).  Marino,  Marinn,  Marino,  and  Katch- 
kowsky.  Process  for  the  electrolytic  deposition  of 
metals  .-ind  alloys.     July  23. 

„  15,579  (1901).  BouIt."-Frora  American  Alkali  Co. 
Electrolytic  apparatus.     Aug.  7. 

„  16,677  (1901).  Porscke.  Manufacture  of  electrodes 
for  galvanic  batteries.     July  23. 


and    Deering.       Storage 


[C.S.]  10,457   (1902).    Redding 
batteries.     July  23. 
„      1 4.329  ( 1 902).  Marks— From  Smith  Storage  Battery 
Co.     Storage  batteries.     July  30. 


[A.] 


Xn.— FATS,  OILS,  AND  SOAP. 

15,619.  Barker.  Manufacture  of  soap-stock  or  soap 
July  14.  ^' 

15,628.  Morris  and  Bunch.     See  under  XVIII.  B. 

15,656.  Thompson. — From  Bremer  Linoleumwerke 
Delmenhorst.  Processes  for  making  linoleum  or 
the  like  with  veins  passing  oompletoly  through  the 


material.     July  14. 
15,889.  Seeser.     Processes  for  making  linoleum  and 
layers   of    material,   aud 


[C.S.] 


the    like   with    double 
apparatus  therefor.     July  16, 

15.890.  Seeser.  Processes  for  making  linoleum  or 
the  like,  and  apparatus  therefor.     July  16. 

15.891.  Seeser.  Processes  for  producing  linoleum 
or  the  like  having  patterns  resembling  wood  or 
fabric.     July  16. 

15,897.    Johnson.  —  From    Elektrizitats    Akt.-Gei. 

vorm.    W.    Lahmeyer   and   Co.       Apparatus  for 

testing  lubricating  oils.     July  16. 
15,960.     Ilearson.  —  From     .May.         Lubricators 

July  17. 
16,260.  Davies.     Storage  tanks  for  oil  and  the  like 

liquids.     July  22. 
16,548.  W'tttkins   and    Screeton.      Composition   for 

cleansing  painted,  varnished,  or  polished  surfaces. 

July  25. 

16,618.  Barratt  and  United  Asbestos  Co.,  Ltd. 
Waste  oil  purifier.*     July  26. 

16,735.  Bruun.      See  under  XVIII.  B. 

14,174(1901).  Goetze,  S.inder,  Sander,  and  Buch- 
mann.  Method  of  and  apparatus  for  indicating 
and  recording  the  quantity,  quality,  and  elficacv 
of  lubricants  used  in  connection  with  the  motive 
power  fluid  in  cylinders  and  the  like.     July  23. 

14,846  (1901).  Howfield  and  Colliver.  .Superheated 
steam  pan  for  boiling  fat,  sugar,  and  sundry  other 
materials.     July  23. 

J  3,225  (1901).  Fletcher.     See  under  XVIII.  B. 

17,213(1901).  Smith  and  Smith.  Means  or  appa- 
ratus for  filtering  or  cleansing  oil  and  other 
liquids.     July  30. 

5164  (1902).  Rottkamp  aud  Handlung  und  Fabri- 
kation  Technischer  Neuheiten  fur  Sport  und 
andere  Zwccke  "  Turf "  m.  b.  H.  Process  and 
apparatus  for  cleaning,  waxing,  and  polishing 
inlaid  floors,  linoleum,  and  wax-cloths.     Aug.  7. 

10,218  (1902).  Luft.     See  under  I. 

11,149(1902).  Ambler  and  Asquith.  Filtering  aoJ 
storage  of  oil  and  like  liquids.     July  23. 

13,455(1902).  Haddan.— From  Edson.  Process  of 
drying  oil-yieldable  or  oil-containing  material. 
July  23. 


XIII.— PIGMENTS,  PAINTS  j  RESINS,  VARNISHES  : 

INDIA-RUBBER.  Etc. 

A. — Pigments,  Paints. 

[A.]  16,337.  Ramage.  Manufacture  of  pigments.*  July  22. 

„      16,783.  Ogilvy.     Process   of    producing  black   and 

dark  carbonaceous  pigments.*     July  29. 
„      16,933.   Knoche  and  Issleib.      Sec  nnilrr  XIII.  B. 
[C.S.]  14-,707  (1901).  MuUay.  Preserving  and  anti-fouling 
composition  or  coating,  particularly  applicable  for 
the  bottom  of  ships.     .July  30. 
„     19,023  (1901).  Walker,  Newsum,  Newsum,  and  Geo. 
Xewsum  and   Co.,  Ltd.     Machinery  or  apparatus 
for  bronzing  or  the  like.     July  30. 
„     22,081   (1901).  Cussen.     Distemper  wash  or  w&lcr 
paint.     July  30. 
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[A.] 


B. — Resins,  Varnishes. 

lG,a77.  Riddles.     Polish  for  farniturti   and  the 


like. 


.F11I.V  23. 
16,68.').  Skinner.    Boot  and  leather  polishes.  July  28. 
16,93.3.       Knoche    and    Issleib.       Manufacture    of 

varnish,  paint,  or  the  like.     .July  30. 
17,077.     Arledter  and  Arledter.     See  under  XIV . 

I  C. — India-rubber,  ^c. 

I     [A.]   16,406.    He_vl-I)ia.      Processes    for      waterproofing 
'  covered  or  insulated  wires  and  apparatus  therefor. 

.July  23. 
„      16,r(14.     Higgins,  Hanbury,  and  Gardner.     Process 
of  treating  india-rubber.     ,Tuly  29. 
17,014.  Gubbins.      Treatment  of  india-rubber  waste, 
and  rolling  and  cutting  machines  for  the  same  and 
other  purposes.     Aug.  1. 
I  [C.S.]  14,68S   fl'.iol).    Wiley.      Ajiparatus    for    rendering 
'  te.Ktile    fabrics    waterproof    or    water  -  repellent. 

July  30. 
„      19,013  (I'jol).  Williams.     Method  of  waterproofing 

and  rot-proofing  textile  materials.  Aug.  7. 
,.  9025  (1902).  Wittenberg,  Brock,  and  Koeh.  Pro- 
cess and  apparatus  for  viUcanising  rubber  articles 
of  soft  and  hard  india-rubber,  or  of  rubber  sub- 
stitutes in  any  combination  with  fibres,  spinnings, 
cloth,  and  other  materials,  metals,  .asbestos, 
minerals,  wood,  cork,  and  the  like.  .Vng.  7. 
„  12,1^117  (1902).  Menzies.  Process  for  rendering  cloth, 
canvas,  paper,  and  other  fabrics  n'aterproof. 
Aug.  7. 

XIV.— TANNING,  LEATHER.  GLUE,  and  SIZE. 


[A.] 


rCS.] 


16,038.  Parsons.  Tanning.     July  IS. 

16,710.  .Schmalfoss.  Process  of  manufacturing  ad- 
hesive mediums.*     Julv  28. 

16,81.5.  Marter,  Hanbury,  and  G.ardner.  Manufac- 
ture of  artificial  leather.     July  29. 

17,077.  Arledter  and  Arledter.  Manufacture  of 
resin  size.*  Filed  Aug.  1.  Date  applied  for, 
Jan.  2."),  l'J02,  being  date  of  application  in  T^nited 
States. 

14,.t16  (1901).  Lepetit,  Dollfus,  and  Gansser.  See 
undiT  \ . 

3371  (1902).  Boult.— From  Freelandt.  Sec  under 
XXI. 

11.502  (1902).  Hoult.  —  From  Fratelli  Dufour, 
Treatment  of  tanning  extracts.     July  30. 

13,748  (1902).  Miller.  Method  of  finishing  the 
surface  of  leather.     .Tuly  30. 

XV.— MANURES. 


A.]    15,976.  Lake. — From  Cyanid-Ges.  m.  b.  H.     Manu- 
,  facture  of  artificial  manures.*     Jul)' 17. 

(C.S.]  18,326  (1901).  Jonas.     Fertiliser.     Aug.  7. 

„  13,356  (1902).  Newport.  Treatment  of  garbage 
and  the  manufacture  of  fertilisers  therefrom. 
July  23. 

XVI.— SUGAR,  STARCH,  GUM,  Etc. 

A.]   17,035.    Seheibler.      Double   cutting  machines    for 

cutting    suiiar   and    packing    the  cubes    ranged. 
Aug.  1. 

Treatment     of  refined    green 


17,175.    Passburg. 
sugar.*     Aug.  2. 

17.177.  Passburg. 

17.178.  Passburg. 


Sugar  moulds.*     Aug.  2. 
Covering  and  drying  of  sugar  in 
moulds.*     -Vug.  2. 
S.]  14,846  (1901).  Ilowfield  .and  CoUiver.  See  under  XII. 
„     1792  (1902).  Nodon    and    Piettre.      Purification    of 
sugar   juice.     Aug.   7.     Date   applied    for   under 
International  Convention,  Aug.  7,  1901. 


I    [CS.]  4455  (1902).  Partridge.— From   "  Trust  Chimique'" 
I  Soc.  .\non.     Sweetening  substance,  and  process  of 

manufacturing  same.     Aug.  7. 
I         „      9331  (1902).   Kostalek.       Filters    for  sugar,   juices. 
I  and   other  Ii(iuids,  and    means   for  cleansing  the 

filtering  medium  thereof.     July  23. 
„      14,108(1902).  Claassen.     Separation  of  sugar  from 

syrup  or  molasses  of  massecuite  and  especially  of 
I  after-product  massecuite.     Aug.  7. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

[A.]  16,523.  Nicholas  and  Evans.  Preparation  for  bot- 
tling of  malt  liquors,  cyder,  perry,  and  wines  and 
.spirits.     .July  25 

„      16,580.   Uriaut.     Treatment  of  beer.     July  2.'-. 

„  16,816.  Apsey.  Apparatus  for  iuereasing  combus- 
ticm  in  steam-boiler  and  brewing-copper  furnaees. 
and  the  like.     July  29. 

„  17,029.  Giles.  Powdered  mail  preparation.  Aug.  1. 
[C.S.]  18,233(1901).  (ireenhalgh.     Seeunderl. 

,.  11,412(1902).  Overbeck,  Apparatus  for  cleaning 
malt,  grain,  seeds,  and  other  material.     July  30. 

„  12,384  (1902).  Mcyer.-From  Meyer.  Construc- 
tion of  stills  for  the  distillation  of  spirits.  July  23. 

XVIII.— FOODS,  SANITATION,  I:to.,  and 
DISINFECTANTS. 

A. — Foods. 

[A.]   15,738.    Ci.u-nall   and    Porter.       Method    of    testing 
samples  of  milk  for  butter  fats.     Julv  15. 
15,sni.   lleilmann-Taylor.     Maehine  for  the  produc- 

ti(Ui  of  coated  alimentary  products,     .lulv  16. 
16,310.    lianbe.       Process    for  the    manufacture   of 
provender  from  wood  waste.     July  22. 
„      16,363.  Swan.     See  under  VIL 
„      16,590.  .<naw.     Production   of  extract  of  coffee  and 
apparatus  suitable  for  use  therein.     July  25. 
17,007.   lieinhardt.     Metliod  and  means  for  tieatinn- 
eggs.*     ,Iuly  31. 
[C.S.]  8346  (1902).  Amnion   and  Dressier.     Refrigerating 
apparatus  for  beverages  in  casks.     July  23. 
„      11,054  (1902).    Barlow.      Process    for  preservatioa 
of  ncw-kiid  eggs.     July  23. 

B. — Sanitation  ;    Water  Purification. 

[A.]  15,628.  Morris  and  Bunch.  Apparatus  for  separatin" 
oil  and  water  from  steam.  July  14. 
„  15,646.  Candy  and  Candy.  Apparatus  for  use  in 
the  distribution  of  sewage  or  other  liquids.  July  14. 
15,835.  Latmuth,  jnr.  Method  of  and  means  for 
removing  sludge  from  sewage  tanks  and  the  like. 
July  16. 

,,  16,193.  Ilailwood.  Apparatus  for  heating,  softening, 
and  purifying  water.     .July  21. 

,,  16,271.  Lewis.  Retaining  of  liquids  such  as  sewage 
or  the  like  for  fixed  periods  in  filters  or  tanks  * 
July  22. 

„  16,304.  Clark.— From  Mocre  and  Bromwell.  Pro- 
cess and  apparatus  for  cooling,  dryitig,  purifying, 
and  circulating  air.     July  22. 

„      16,375.  Priitt.     Apparatus   for  moistening   air    and 
saturating  the  same  with  vapours.*     July  23. 
16,611.    Bennett.       Filter   beds    for    purifying   and 
clarifj'ing  fluids.     .July  26. 

„  16,066.  Malabar.  Purification  or  filtration  of  sewage 
or  other  foul  and  impure  liquids,     .fuly  2S'. 

„      16,735.  Bruun.     Apparatus  for  separating  air,  water, 
and  oil  particles  from  exh.aust  steam.*     .July  28. 
[C.S.]  15,225  (1901).  Fletcher.     Method  of  and  apparatus 
for  separating  oil  and  grease  from  exhaust  steam, 
applicable  also  as  a  steam  dryer.     July  30. 
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[C.S.] 


18,233(1901).  Greenhalgh.     See  under  \. 

18,366  (191)1).  Newton.  Apparatus  lor  sewage 
treatment.     Aug.  7. 

18,10.")  (1901).  Peake.  System  of  si-wage  purifi- 
cation.    Aug.  7. 

91)21/(1902).  Adams.  Filters  for  .sewage  andliquid, 
and  apparatus  connected  therewith.     .\u<i.  7. 

in,.'i71  (l'.)02).  Roach.  Automati:  distrihiiting  and 
alternating  apjiaratus  for  usi-  with  laeliTia  Iieds 
for  the  t)<atment  of  sewage  and  other  liriuids. 
Aug.  7. 

13,48"  (1902).  Jones.  Filter  and  splash  preventer 
for  water-taps.     July  23. 


C. — Disinfectants. 
[C.S.]  l.">,271   (1901).  Spengler.     Manufacture  of  a  disia- 
fectant.     July  30. 
„      20,881  (1901)-  Munford  and  Ncwhiuds.      Washing 

anil  disinfecting  powder.     July  23. 
„      32,081  (1901).  Cussen.     Sie  under  \Ul.  A. 
„      3188   (1902).   Von  Vamossy.     Antiseptic,  disinfec- 
tant, and  purgative  preparations.     Aug.  7. 
„      46B9    (1902).    Foornier.       Disinfecting    apparatus. 
Aug.  7. 
13,177   (1902).    Coustau.       Portahle    ozonising    ap- 
paratus applicable    tor  inhaling  .and  disinfecting. 
Aug.  7. 

XI.\.— PAPER,  PASTEBOARD,  Ere. 

[A.]  1.5,632.  Callender.  Process  for  the  treatment  of  peat 
moss  or  other  fibres  to  render  them  suitable  for 
paper-making  or  other  purposes.     July  1 1. 

„  15,633.  Callender.  Process  for  the  treatment  of  the 
waste  liquors  arising  from  the  manufacture  of  peat 
moss  fibre  or  paper.     .Inly  14. 

„  10,.')6S.  De  liallore.  Manufactuie  of  paper-pul]i. 
.Tuly  2.'). 

„      16,633.  lloflfmann.    Process  for  making  strengthened 
paper  or  pasteboard.*     July  26. 
16,669.    Lowson.      Process    for   the    treatment    of 
esparto  and  other  grasses  for  the  manufacture  of 
paper  and  other  pulp.     July  £8. 

„  16,770.  Noble.  Appliance  for  straining  pulp  for 
paper-making.  July  29. 
[C.S.]89n  (1901).  Lever  Bros.,  Ltd.  —  From  Meek. 
Machinery  for  cutting  and  pu)iching  box  and 
carton  bla)iks  of  paper  or  other  material  specially 
applicable  for  use  in  connection  with  printing  and 
like  machinery,     .^ug.  7. 

„      17,853  (1901).  Masson.     Piiper-raaking  machinery. 
Aug.  7. 
3178(1902).  Long.     Processes  for  bleaching  paper- 
pulp  and  the  like.     July  23. 

„      12,807  (1902).   MeHzie-i.      See  under  XIII.  C. 

XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES.  AND  EXTRACTS. 

[A.]  16,037.  Ransford. — From  pharmaeeutischcs  Institut. 
Ludwig  Wilhwlm  Gans.  Obtaining  the  contents 
of  yeast  cells.     ,luly  18. 


[A.]  16,238.  Spence  and  Peter  Spence  and  Sons,  Ltd. 
Manufacture  or  production  of  a  new  titanoui 
chloride.     July  22. 

„  16,298.  Lake. — From  Cyanid-Ges.  m.  b.  II.  Pre- 
paration of  eyanamide  salts.*     July  22. 

„       10,88.").   Ilanssen.      Process   of  producing   medicinal 
prei)arations  of  haemoglobin.*     .Inly  29. 
ff'.S.]  16,968  (1901).   Newton.— From    Farhenfahr.    vorm. 
I'".  P.ayer  and  Co.     Manufacture  or  production  of 
pharmaceutical  compounds.     .luly  30. 

„  17,635  (1901).  .S.adler  and  Co.,  Ltd.,  and  Driedger. 
See  under  IV. 

.,  20,074  (I90I).  Mills.— From  Lumiere  and  Lumiere. 
Process  of  manufacturing  organo-nietallic  com- 
pounds of  mercury.     .\ug.  7. 

„  4455  (1902).  Partridge.  From  "  Trust  Chiicique" 
Soc.  Anon.     See  under  X\'I. 

„      9605  (1902).  Darling  and  Harrison.     See  under  XV. 

„  11,873(1902).  Uoyermann.  Process  for  rendering 
the  phosphoric  acid  cont.iincil  in  natural  phosphate)) 
soluble  in  citric  aciJ.     .fulv  :;i). 


XXL— PHOTOGRAPHY. 

[A.]   16,071.    Ludwig.      Process   for   developing    photo- 
graphic plates,  films,  and  the  like  in  open  daylight  ' 
,Iuly  19.  I 

„  16,131.  Iloh  and  Hahne.  Phntogra()hie  developing 
bath.*     July  19. 

„  16,131").  Alston.  Apparatus  for  agitating  liquid.*, 
and  chiefly  designed  for  use  in  treating  photn- 
grapbic  plates,  films,  prints,  and  the  like.*   July  19, 

„  16,718.  Crahtree  and  Mason.  Vitrifiahle  photo- 
graphic decoration.*     July  28. 

„  10,968.  D'Anter.  Process  and  materials  to  be  cm 
ployed  in  le-touching  photograjihic  negatives. 
July  31. 
[C.S.]  17,471  (1901).  Soc.  Derepas  Freres.  Photographic 
paper.  Aug.  7.  Date  applied  for  under  Inter- 
national Convention,  Manh  20,  1901. 

„  3371  (1902).  Boult.— Flora  Freelandl.  .Manufacture 
of  gclatinefilrasforphotographic  purposes.  July 23. 

„  14,105  (1902).  Vilim  and  Ilauser.  Method  for  pro- 
ducing photographic  half-tone  in  printing  and 
lithography.     Aug.  7. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 

[A.]    15,903.  Beutnor.     Detonators.     July  17. 
„      16,357.  Norton.     Automatic  fog-signal  for  railways. 

July  23. 
[C.S.]  14,676    (1901).     Steele,     Bower,    and     PoehUnan. 

E.xplosives.     July  30. 
„      15,141  (1901).  Hengst.     Manufacture  of  smokeless 

powder  or  explosive  material.     July  30. 
,,      16,694(1901).     Maxim.    Fuses  for  armour-pieroiDg 

projectiles.     July  30. 
„      11,675  (1902).  Miners'  Safety   Kxplosive  Co.,  Ltd., 

and    Levett.       Cases    for    blasting    and    niiDiog 

cartridges.     Aug.  7. 
„      13,758    (1902).    Newton.— From   Laflin   and   Hand 

Powder  Co.  Powder  granulating  machines.  July  80. 
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i^Lonlion  Section* 


Chairman  :  Walter  F.  Eeid. 
Vice  Chairman : 


Julian  L.  Baker. 
A.  C.  Chapman. 
E.  Divers. 
M.  O.  Forster. 
Oscar  Guttmann. 
Otto  Hebner. 
H.  Hemingway. 
AV.  Kellnur. 


Committee: 

J.  Lewkowitsch. 

A.  Gordon  Salamon. 

"W.  S.  Squire. 

F.  Napier  Sutton. 

L.  T.  Thorne. 

(J.  T.  Tyrer. 

Frank  Wilson. 


Hint.  Local  Secretary : 
A.  R.  Liu?,  Laboratory, ::;,  St.  Dunstan's  Hill,  E.G. 


i¥lanrl,)fsitn-  ^rrtioiu 


Cliairman:  Ivan  Levinstein. 
Vice-Chairman:  G.H.Bailey. 
Committee : 
3.  Allan.  H.  Levinstein. 

W.  Brown.  W.  J.  Pope. 

U.  Clayton.  H.  Porter. 

J.  Craven.  T.  Stenhouse. 

W.  Heys.  H.  Terry. 

J.  Hiibner. 

Bon.  Local  Secretary  : 
3.  Carter  Bell,  The  Clifl,  Higher  Broughton,  JIanehester. 
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A.  Allhusen.  J.  Mather. 

P.  P.  Bedson.  John  Paltinson. 

H.S.Collins.  W.  W.  Proctor. 

J.  T.  Uunn.  Harry  Smith. 

T.W.Hogg.  J.  K.  Stead. 

H.  Louis.  C.  K.  .Stuart. 

Hon.  Local  Secretary  and  Treasurer: 
F.  C.  Garrett,  Durham  College  of  Science,  Newcastle-on-Tyne. 


Chairman  :  V.  Cohlentz. 
Vicc'Clittirman:  Russell  W.  Moore. 


L.  Baekeland. 
G.  Drolieug. 
W.  F.  Fuerst. 
A.  P.  Halloek. 
E.  J.  Lc%rle. 
E.  G.  Love. 


Committee: 

Clifford  Richardson. 

W.  T.  Schietrelin. 

R.  C.  Schiipphaus. 

G.  C.  Stone. 

M.Toch. 

D.  Woodman. 


Hon.  Treasurer ;  R.  C.  Woodcock, 

Hon.  Local  Secretary : 

H.  Schweitzer,  40,  Stone  Street,  Xow  York.  U.S.A. 
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S.  E.  Burford. 
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S.  Trotman.                    ^HH 
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Lesley  Meggitt. 

J.  White.                      ^IH 

h 
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if 
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Chairman :  T.  L.  Patterson. 
Vice-Chairman  :  B.  J,  Playfair. 


Committee : 

W.  Carrick  Anderson. 

Jas.  Hope. 

E.  M.  Bailey. 

H.  Ingle. 

H.  Bumhy. 

11.  S.  Jerdan.* 

D.  B.  Dott. 

W.  G.  Johnston 

C.  J.  Ellis. 

A.  D.  Ker. 

Thos.  Ewan. 

J.  G.  F.  Lowson 

W.  Frew. 

J.  McCulloch. 

Jas.  Hendrick. 

Hon.  Secretary  and  Treasurer : 
Thomas  Gray,  c/o  Gourlay  and  Deas,  180.  Hope  Street,  GUsgot 


|^orfes!f)irr  *rction« 

Chairman  :  Jas.  E.  Bedford. 
VicC'CIiainnan:  T.  Fairley. 


Committee: 

S.  G.  Rawson. 
G.  W.  Slatter. 
A.  Smithells. 
A.  Turni)ull. 
H.  A.  Watson. 
J.  B.Wilkinson. 


C.  S.  Bedford. 
E.  A.  Brotherton. 
John  W.  Cobb. 
H.  (irandago. 
H.  Ingle. 
A.  J.  Murphy. 

Hon.  Local  Secretary  ami  Treasurer: 

H.  R.  Procter,  The  Y(irkshire  College,  Leeds. 

Hon.  Assistant  Secretary  :  A.  TuriibuU. 
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SPIRIT  (ALCOHOL),  DUTY-FREE. 

The  principle  of  concessions  in  regard  to  the  use  of  spirit 
ilcohol)  havin<r  been  accepted  by  the  Government,  the 
ouncil  would  be  obliged  if  those  members  who  are  in- 
rested  in  industries,  in  which  partially  or  wholly  duty-free 
)irit  would  be  of  advantage,  would  inform  the  Secretary 
:  what  way  the  power  to  use  spirit  duty-free  for  mauu- 
icturing  purposes  would  affect  their  industries,  giving,  as 
ir  as  possible,  actual  instances  and  figures  : — 

1.  As  facilitating  present  processes  (crystallising,  &c.). 

2.  As  rendering  possible  the  manufacture,  in  Great 
ritain,  of  products  which  the  duty  has  hitherto  prevented. 

3.  As  affecting  the  position  of  British  manufactures  in 
;gard  to  foreign  competition. 

4.  As  to  the  branches  of  industry  which  the  duty  ou 
cohol  has  crippled  or  destroyed. 

The  Council  has  appointed  a  Committee,  consisting  of 
le  President,  Hon.  Treasurer,  Dr.  Squire,  Mr.  David 
oward,  Mr.  A.  G.  Green,  Mr.  Walter  F.  Reid,  Mr.  A. 
urdon  Salamon,  and  Mr.  Thos.  Tyrer,  to  consider  and 
■port  on  this  question. 


TECHNOLEXICON. 

The  Verein  Deutscher  Ingenieure  has  undertaken  to 
Dduce  a  reliable  technical  dictionary  in  three  languages 
English,  French,  and  German — and  has  asked  this  Society 
furnish  the  names  of  such  scientific  and  industrial  men 
are  willing  to  supply  the  technical  expressions  of  their 
n  special  branches  of  industry.  The  assistance  to  be 
idcred  must  be  gratuitous,  as  otherwise  the  expense 
uld  be  prohibitive ;  but  no  money  is  asked  for  by  the 
rman  Society,  though  it  has  already  spent  considerable 
as  upon  the  work,  and  has  provided  an  editor.  Dr.  Hubert 
isen,  of  Berlin,  with  a  staff,  to  collate  the  materials 
.  .plied. 

?ho  Council  of  this  Society  agreed  to  co-operate  in 
1  work,  and  appointed  a  special  eommittee,  consist- 
ii  of  the  President,  Hon.  Treasurer,  Drs.  Lewkowitsch, 
1  in,  Messel,  Redwood,  and  Squire,  and  Messrs.  Beilby, 
1  mer,  Newlands,  Reid,  and  Watson  Smith  to  decide 
I  n  the  form  of  co-operation.  It  has  been  determined  to 
t  ot  one  or  more  representatives  for  each  class  of  the 
«,rnal  and  Patent  Literature;  and  the  committee  now 
a ;  for  volunteers  to  undertake  a  class  or  division  of  a 
c'5.  To  those  who  intimate  their  wish  to  help,  full 
f-  iculars  of  the  plan  of  the  work,  with  instructions  how 
t.  roceed,  will  be  sent.  Offers  of  co-operation  should  be 
a  essed  to  the  General  Secretary. 


Cljansfsi  of  autiress. 

When  notifying  new  addresses,  members  are  requested  to 
write  them  distinctly,  and  state  whether  they  are  temporary 
or  permanent.  Multiplication  of  addresses  is  also  to  be 
avoided  as  tending  to  create  confusion.  When  sending 
subscriptions,  the  use  of  the  form  attached  to  the  application 
helps  in  the  verification  of  addresses,  on  which  the  safe 
delivery  of  the  Journal  depends. 


Branegan,  J.  A.,  l/o  Brooklyn;  4.523,  North  Uher  Street, 

Philadelphia,  Pa.,  U.S.A. 
Bunker,   II.   K.  ;  Journals   to   19,  Napier   Street,  Toronto, 

Ont.,  Canada. 
Chamberlain,  G.  E.,  l/o  Rnckford  ;  Flat  A,   1457,   Rokeby 

Street,  Chicago,  111,  U.S.A. 
CoUey,  B.  T.,  l/o  Argentine ;  c/o  American  Smelting  and 

Rcfiniug  Co.,  Omaha,  Neb.,  U.S.A. 
Davis,  Wm.  A.  ;  Journals   to   55b,  Fulham  Park  Gardens, 

London,  S.W. 
Frenzel,  A.  B.,   l/o  London  ;  c/o  Arthur   Lord,  53,  State 

Street,  Boston,  Mass.,  U.S.A. 
Gent,   P.   W.;  Journals  to   Springfield,  Mi-sterton,  Gains- 
borough. 
Grimwade,  W.  R. ;  Journals  to  c/o  Grimwade,  Ridley,  anil 

Co.,  6,  Trinity  Square,  Loudon,  E.C. 
Hess,  Dr.  A. ;  Journals  to  Kirkstall  Road,  Leeds. 
Lester,   Isaac    E.,    l/o    Barrow ;    57,    Westminster    Road. 

llandsworth,  Birmmgham. 
Parker,   Chas.    £.,   l/o   (Jrange ;    1G4,    New    Street,    New 

Brunswick,  N.J.,  U.S.A. 
Ralston,   W.,    l/o  Lagos ;  3,  Windsor  Terrace,   Linthouse. 

(Jovan,  (ilasgow. 
Roller,  H.  C,  1  'o  New  York  City ;  Ampere  Electrochemical 

Co.,  Port  Chester,  N.Y.,  U.S..V.,  Superintendent. 
Rust,   Robt.    R.,    l/o     Bound    Brook ;    Beaumont,    Texas, 

U.S.A. 
Spurge,  E.  C,  I/o  Gijttingen  ;   Wiiham,  Essex. 
Tribe,  P.  C.  M.,  l/o  ( )swego ;  retain  Journals. 
Waite,  C.  N.,  l/o   Gray's  Ferry   Road ;  (jeneral   Artificiali 

Silk   Co.,  3a,   South  Broad   Street,  Philadelphia,   Pa., 

U.S.A. 
Wedlake,  H.  D.,  l/o  Penzance  ;    Poste  Restante,  Johanueh- 

burg,  South  Africa. 
Weed,  H.  T.,  l/o  Livingston    Street;  051,  Greene  Avenue. 

Brooklyn,  N.Y.,  U.S.A. 
White,  W.G.,  l/o  Levenshulme ;  9,  Prince's  Square,  .~<trath- 

bungo,  Glasgow. 
Wielaudt,  Dr.  Wm.,  l/o  Karlsruhe  ;  Parkveien  8,  Christiania, 

Norway. 

France,  G.  T.,  Ford  House,  (iateshead.     Aug.  10. 
Mdner,  Edw.,  Hartford  Manor,  Northvvich.     Aug.  21. 
Richards,  W.  A.,  of  Sandbach,  Cheshire,  at  Bonn.     Aug.  S. 
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I.-PLANT,  APPAEATUS,  AND  MACHINERY. 

rUilc-CooJer  [Parnhek's  Si/stein].     W.  Gladbach. 
Chem.-Zeit.,  1902,  26,  [C3],  73.5. 

Thk  apparatus  shown  in  the  figure  consists  of  a  system  of 
hollow  circular  earthenware  plates  connected  together  by 
pipes,  Mild  fi.xed  by  means  of  felt-coverod  pins  upon  a 
central  iron  support  (gas-tube).  The  plates  have  corrugated 
surfaces,  aud  are  perforated  so  as  to  afford  greater  cooling 
{acilitifs.  The  apparatus  is  immerst-d  in  water  like  the 
ordinary  cooling  worm,  whilst  the  acid  vapours,  &c  ,  pass 
through  the  plates  in  succession.  It  affords  a  much  greater 
cooling  surface  than  a  worm.  Thus,  a  battery  of  seven  plates 
of  B.')U  mm.  in  diameter  goes  into  the  same  cooliug  tank  as 
a  worm  composed  of  tube  3o  mm.  in  diameter,  tJ.'jU  mm.  in 
breadth,  and  900  mm.  high.  Such  a  ■worm  affords  a  cooling 
surface  of  l*ti4  sq.  m.  as  compared  with  4"!U  sq.  m. 
afforded  by  the  plate-cooler,  which  is  therefore  equivalent  to 


three  worms  in  efficiency.  This  calculation  was  confirmed  by 
practical  experiments.  Further  advantages  possessed  by  the 
plate-cooler  are  that  in  case  of  fracture  the  particular  plate 
can  be  readily  replaced,  whereas  a  damaged  worm  cooler  is 
practically  useless. — C.  A.  M. 

English  Patents. 

-l^oolhig   and  Refriperat'mg ;  Process  and   Apparatus  for 

.     P.  Naef,  Xew  York.     Kng.  Pat.  14,  .i77A,  .July  17, 

1901.     (Undei  Internal.  Couv.,  Dec.  IS,  1900.) 

IcK,  or  its  water  of  liquefaction,  and  a  cooled  gaseous  fluid, 
-are  caused  to  pass  through  a  jacket  or  other  channel  in 


opposite  directions.  The  cooling  capacity  of  the  water  of 
liquefaction  is  further  utilised  by  passing  the  water  and  u 
supply  of  fresh  air  or  gaseous  fluid  through  a  revolving 
cylinder,  or  through  a  stationary  chamber  filled  with  porou!> 
substances.  After  being  cooled  by  the  water,  the  air  oi 
gaseous  fluid  may  be  passed  through  ice. — K.  A. 

Non-conducting  Composition  for  Preventing  the  Radiatioi 
or  Transmission  nj  Heat.  G.  A.  Herdman,  Kedcdr 
Yorks.     Eng.  Pat.  18,248,  Sept.  12,  1901. 

\  PLASTIC  non-conducting  composition  for  covering  itean  . 
boilers,  &c.,  is  made  of  slag-wool,  dried  clay,  silicate  of  snd;  j 
solution,  and  a  fibrous  miiterial,  such  as  cow-hair  or  cocoa  ) 
nut  fibre,  which   is  worked   in   to   act   as  a  binder  until  th 
composition  sets  to  a  hard  coherent  mass. — W.  C.  H. 

Heat   Non-conducting    Compositions ;    New    Material  J'l 
Substance  aiid  Method  or  Process  to  be  Empioi/ed  in  t}  \ 

Manufacture  of  .     G.   F.   Berry   and  J.  B.   Lawi 

and  Co.,  London.     Eng.  Pat.  846a,  April  1 1,  1902. 

Calciitm  sulphate,  obtained  as  a  by-product  in  the  mam 
facture  of  tartaric  acid,  »Scc.,  is  mixed  with  animal,  vegetabi 
or  mineral  fibre,  and  with  a  silicate,  silicate  colloid,  or 
by-product,  amylose,  as  a  binding  material,  (."^ee  Eng.  Vi 
24,683,  1901  ;  this  Journal,  1902,  550.)— W.  C.  H. 

Straining  [Waste  or  other']  Liquids;  Improved  Apparal 

for    .     C.    Bolle,   Manchester.     From    H.    Kiensc 

Charlottenburg,    Germany.     Eng.   Pat.   3896,   Feb.   i 

1902. 

The  receiver  of  the  apparatus  is  formed  by  an  inclined 
horizontal  travelling  perforated  bottom,  and  station^ 
suspended  side  walls  extending  over  part  only  of  ' 
bottom.  The  bottom  may  be  annular  and  rotated,  or*, 
may  be  formed  like  an  endless  conveyor  band  travelling 
a  straight  line.  The  deposited  solid  matter  is  reoiov 
from  the  bottom  by  scrapers  arranged  at  its  upper' 
uncovered  part.  Roller  brushes  are  provided  for  keep; 
the  bottom  clean. —  K.  A. 

Metal    Vessels    [ Tin    Cans,   ^c.']    Jlermelicallg    Tig ; 

Rendering    the    Joints    of  Sheet    .     li.    Adriai  , 

Krooklyn,  U.S.A.      Eng.  Pat.  8513,  April  11,  1902. 

The  joints  are  immersed  in  a  bath  of  palm  oil  or  olt 
suitable  fluid,  which  is  heated  to  a  temperature  higher  t  0 
the  fusing  point  of  the  fusible  coating  of  the  sheet  mil, 
the  immersion  being  maintained  until  the  coating  at  e 
joints  fuses  aud  forms  one  integral  body. — R.  A. 

United  States  Patents. 

Centrifugal  Separator  [Soda,  Spent  Grain,  ^o.].  . 
Friesleben,  Halle  -  on  -  the  -  Saale,  Germany.  lJ.iS.it. 
705,066.  July  22    1902. 

This  separator  consists  of  a  conical  drum  rotated  frcniJe 
top,''a  conical  filling-chamber  on  the  top  of  the  drum  id 
communicating  with  the  interior  through  openings,  a  -  ' 
conveyor  mounted  vertically  in  the  drum  and  adapt*  : 
convey  the  material  to  be  separated  from  the  top  tttt 
bottom  of  the  drum,  means  for  rotating  the  conveyor  »ni 
the  bottom,  a  collecting-dish  for  receiving  the  sepaied 
mati>rial  as  it  falls  from  the  conveyor,  and  a  wheel  lli 
depending  blades  for  forcing  the  separated  material  doi 
chute  on  the  dish. — R.  A. 
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Liquid-Separator .    S.  C.  Haiiterg,  Copenhagen. 
U.S.  Pat.  705,669,  July  29,  1902. 

Fhe  object  of  the  iuvention  is  such  an  arrangement,  that  the 
nuer  structure  of  the  apparatus  is  kept  so  lirmly  in  position, 
hat,  in  spite  of  the  quick  rotation,  it  cannot  be  displaced. 
iV  drawing  is  given  and  full  mechanical  details. — C.  S. 

Oil  from  Water  ;  Method  of  Remnvinij  ~ .    A.  E.  Krause, 

Jersey  City,  Xew  Jersey.      I'.S.  Fat.  705,253,  July  22, 
1902." 

[XSOLUBLE  or  sparingly  soluble  magnesium  compounds, 
especially  the  oxide,  hydroxide,  carbonate,  or  silicate,  if 
igitatcd  with  oily  water,  possess  in  a  remarkable  degree  the 
property  of  removing  the  oil  from  the  water.  Magnesite. 
lolomite,  serpcutinc,  olivine,  asbestos,  and  allied  minerals, 
■specially  the  fibrous  variety  of  serpentine  known  as 
ihrysotile,  possess  this  property.  After  thorough  agitation, 
.he  water  is  either  filtered  or  allowed  to  settle. — L.  A. 


II.-FUEL.  GAS,  AND  LIGHT. 

Peat  Briquettes  bij  Electric  Po'ccr  ;  Making . 

Engineer,  19U2,  93,  633. 

ebsem's  proce.ss  of  drying  peat  and  manufacturing  fuel 

riquettes  therefrom   by  the   use  of  electric   power  (Eng. 

'ats.  22,194.   1896,  and   15,.')13,   1897;  this  Journal,  189V, 

.<9  and  746)  has  been  in  actual  operation  at  Stangfiorden, 

Torway,  since   1898,  with  favourable   results.      The  plant 

eals  with   100  metric  tons  of  air-dried  peat  per   day,  and 

le  power  is  derived  from  five  80-kilowatt  dynamos  direct 

oiipledto  five  turbines  of  equivalent — 128  horse-jiower.   The 

'et  peat  is  first  pres.sed  into  blocks  weighing  about  2  kilos. 

ich,  which  are  passed  on  wagons  through  a  drying  tunnel, 

le  air  draught  passing  through   which   is  heated   by  the 

.tste  gases  from  the  retorts.     The  dried  peat  is  then  mtro- 

iced  into  the  retorts,  which  are  upright,  cylindrical  vessels 

'  iron,  lined  with  asbestos,  about  2  m.  in  height,  .Tnd  1  m. 

diameter.    Each  retort  has  a  removable  cover,  a  discharge 

lie  below,  gas-exit  pipes,  and  a  pressure  gauge.   The  retorts 

e  heated  by  spiral  resistance  coils  of  special  construction, 

'h1  the  blocks  of  peat  are  built   up   in  contact  with  these, 

uil  the  vessel  is  entirely  filled   with  a  pigeon-holed  mass 

peat,  in  the  centre  of  which  is  the  heating  agent.     The 

<eous  products  pass  away  by  openings   in  the  cover  of 

•;  retort,  and,  after  scrubbing,  are  employed  for  heating 

e  air  used  in  the  drying  tunnels.      The  tarry  liquid  con- 

insed  in  the  gas  pipes  and  in  tbi-  scrubbers,  yields  gas-oil, 

|!OSOte,  paraffin,  methyl  alcohol,  ammonia,  and  acetic  acid. 

10  kilos,  of   the  air-dried   peat   yield  on   the  average  ; — 

•  at  fuel,  33  ;  tar,  4  ;  tar  water,  40  ;  and  gaseous  products, 

I  per  cent.      The  peat  fuel  is  stated  to  be  dense  and  com- 

.ct,  and  to  burn  well,  yielding  little  soot  and  ash.      It  has 

ipecific  gravity  of  0  ■  30,  whilst  its  theoretical  calorific 

lie  is  7,250  thermal  units. — A.  S. 

?at  Briquettes.     Foreign  Office  Annual  Series,  No.  2845 
[(iermany]. 

JAT  briquettes  made  by  Stauber's  process  (this  .Journal. 
II,  233)  have  been  analysed  at  the  Koyal  f'hemical 
■tilution  of  Berlin,  with  the  following  results  : — Carbon, 
.  14  J  hydrogen,  4"54;  oxygen,  29'34;  and  ash,  909 
cent.  Heating  power,  3,80C  calories.  One  great 
antage  of  the  peat  briquette  is  its  comparative  freedom 
B  sulphur,  which  is  present  in  other  fuel  briquettes  to 
extent  of  from  1  •  04  to  2  •  6  4  per  rent .  —A .  S. 

■  'cium  Carbide  ;   The  Samplinq  of .     E.  Odernheimer. 

Chem.-Zeit.,  1902,26,  [61],  703— 704. 

'  5  proper  sampling  of  calcium  carbide  is  a  difficult 
<|ration,  which  should  (mly  be  entrusted  to  qualified  men  ; 
4  spirator  should  be  woin  during  the  process.  The  pieces 
Iff  greatly  in  size,  from  large  tumps  to  fine  dust ;  the 
Ciposition  of  the  carbide  is  also  very  variable,  owing  to 
K  presence  of  unconverted  material  and  particles  of  coke. 
1  German  Acetylene  Association  directs  that  two  samples 
^  uld  be  taken  from  each  drum  opened,  one  from  the 
l|  die  and  one  from  the  top  or  bottom.   But  by  this  method 


the  results  are  not  alwaj's  correct,  becanse  the  dust  is  liable 
to  be  overlooked.  The  dust  consists  of  that  jiortion  of  the 
contents  which  will  pass  through  a  sieve  of  1  mm.  mesh  ;  it 
generally  accumulates  at  the  bottom  of  the  drum,  and,  when 
excessive,  is  a  frequent  cause  of  dispute  ;  the  proportion  of 
dust  should  not  exceed  5  per  cent.  The  best  way  of 
sampling  is  to  empty  out  the  whole  contents  of  the  drum  on 
a  large  sheet  of  metal,  and,  after  spreading  them  out  and 
distributing  the  dust  evenly,  to  take  saitlples  of  1  lb.  each 
from  two  places.  When  a  large  consignment  of  carbide  has 
to  be  sampled,  it  is  more  convenient  to  take  a  somewhat 
larger  sample  from  each  drum  empiie<l,  and  place  the 
samples  in  a  well-closed  vessel  of  sufficient  size.  Subse- 
quently the  contents  of  the  vessel  should  be  thoroughly 
mixed  and  carefully  sampled.  With  consignments  of 
loo  drums  and  over,  it  is  sufficient  to  sample  one  in  ten, 
but  with  smaller  consignments  a  larger  proportion  should 
be  opened.  Samples  should  be  placed  in  tins  and  soldered 
at  once  ;  in  opening  drums  of  carbide  the  solder  should  not 
be  melted  off,  owing  to  the  great  danger  of  explosion. 

—J.  E.  B. 

Acetylene  :   Standaids  Adopted    for  Apparatus  for . 

Gesundheits-Ingeuieur,  Oct.   31,  1901,  332.     I'roc.   Inst. 

Civil  Eng.,  1902,  148,  [2],  54. 
Thk  following  are  the  standards  of  construction  for  stationary 
apparatus  for  acetylene  gas,  adopted  by  the  German  Acety- 
lene Society  in  August,  190  i  ; — 

(1)  All  apparatus  for  the  production,  purification,  and 
storage  of  acetylene  gas  must  be  constructed  of  wrought-  or 
cast-iron. 

(2)  The  size  of  the  producer  will  depend  upon  the 
number  of  burners  to  be  regularly  supplied,  reckoned  at  a 
consumption  of  0-35  ob.  ft.  per  hour  per  burner. 

(3)  The  thickness  of  the  sheet-  or  galvanised  iron  em- 
ployed for  the  apparatus  must  not  be  less  than  0'0295  in. 
for  a  plant  supplying  5  burners,  0-039  in.  for  from  6  to 
30  burners,  0-049  in.  for  from  31  to  100  burners,  0-059  in. 
for  from  101  to  250  burners,  and  0-078  in.  for  more  than 
250  burners.  The  thickness  of  the  metal  must  be  such  as  to 
guard  against  deformation  of  any  kind,  unless  special  pre- 
cautions are  taken  to  insure  rigidity  of  construction  ;  but  in 
no  case  should  the  sheet-metal  used  for  scrubber,  purifier, 
and  driers,  &c.,  be  less  than  0-039  in.  in  thickness. 

(4)  The  bottom,  the  cover,  and  the  man-holes,  unless 
thej'  are  made  of  cast-iron,  must  in  all  cases  be  half  as 
thick  again  as  the  other  metal-work  specified  above. 

(5)  The  cast-iron  used  should  conform  to  the  standards 
prescribed  by  the  German  Society  of  Gas  and  Water 
Engineers. 

(6)  The  joints  of  all  apparatus  must  be  either  welded  or 
double-lapped  and  soldered. 

(7)  .Apparatus  which  is  not  circular  in  cross-section  must 
be  so  constructed  as  to  avoid  deformation. 

(8)  All  pipe-connections  or  stuSing-boxes  must  be  of 
cast-  or  wrought-iron,  but  brass  or  bronze  may  be  employed 
for  screws,  taps,  or  valves. 

(9)  Separately  erected  gas-holders  must  be  constructed 
of  metal  of  thicknesses,  varying  in  accordance  with  the 
capacity,  from  0-039  in.  to  0-098  in.,  with  bottom  and  top 
plates  half  as  thick  again. 

(10)  In  those  oases  in  which  the  generator  serves  partly 
as  a  gas-holder,  the  above  rules  must  also  be  adhered  to. 

(11)  In  the  case  of  apparatus  for  more  than  five  burners, 
in  which  the  charge  of  calcium  carbide  which  may  be 
added  from  time  to  time  is  not  at  once  converted  into  gas, 
the  supply  of  carbide  and  water  must  be  accessible  from  the 
exterior  without  interruption  to  the  regular  working.  The 
available  storage  capacity  must  at  least  be  equivalent  to 
0-27  cb.  ft.  for  each  normal  burner,  calculated  at  0-  35  cb.  ft. 
per  hour.  The  outlet  for  any  gas,  which  is  in  excess  of  the 
capacity  of  the  gasholder,  must  at  least  be  equal  in  size  to 
the  inlet  pipe  to  the  holder. 

(12)  Such  precautions  must  be  taken  as  will  render  the 
freezing  up  of  the  apparatus  impossible. 

(13)  The  materials  used  for  purifiers  and  scrubbers  must 
be  such  as  will  be  unacted  upon  by  the  substances  employed 
in  these  processes. — A.  S. 
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Lamp  ;    The  KornfeM  Alcohol  .     J.  Gas  LightiDg, 

1902.  80,  [2045],  21.5. 
'I  iiK  Uvmp  consists  of  two  separate  parts— the  curveil 
Ituiisen  tube,  A.  surrounded  by  an  incandesent  mantle,  and 
»he  vaporiser  with  regulating  tube  IS,  and  its  vertical  feed- 
bniuch  C.  The  gases  generated  in  the  vaporiser  issue  under 
pressure  from  the  orifice  1),  which  can  be  regulated  by 
uiwins  of  the  needle  H,  and  draw  in  the  air  necessary  for 
«>ml)ustion,  throfigh  a  tube  Y.,oi  square  section,  open  at 
both  ends,  and  arranged  at  right  angles  to  the  plane  along 
which  the  section  shown  in  the  figure  is  taken.  The  com- 
bustible mixture  issues  from  the  burner  by  the  dished  and 


perforated  plate  F,  and  the  flame  renders  the  mantle  incan- 
•  lescent  and  at  the  same  time  heats  both  the  vertical  tiibe  C 
of  the  vaporiser  and  the  porticn  of  the  tube  B  immediately 
above  the  mantle.  The  oil  or  alcohol  under  pressure 
reaches  the  vaporiser  through  the  small  tube  G  ;  it  rises  in 
C  where  it  is  transformed  into  vapour  by  contact  with  the 
heated  metal,  and  the  pressure  of  the  vapour  soon  balances 
that  to  which  the  liquid  is  subjected  in  the  receiver.  From 
this  time  the  liquid  can  only  advance  in  the  vaporiser  in 
proportion  as  the  vapour  issues  from  the  orifice  D,  the 
<liametcr  of  which  is  only  0-  o  mm.  for  heavy  petroleum,  and 
0-5  mm.  for  rectified  petroleum  or  alcohol,  with  correspond- 
ing pressures  on  the  liquid  of  3  and  2  kilos,  per  sq.  cm. 
(42  lb.  and  28  lb.  per  square  inch)  respectively.  This  oiifice 
occupies  the  centre  of  a  special  part  of  the  lamp,  made  of 
two  pieces — the  plug  proper  and  the  filter  carrier,  on  which 
is  wound  an  asbestos  cord  for  filtering  the  vapour  before  it 
«nters  the  orifice.  The  quantity  of  air  admitted  to  the 
burner  can  be  regulated  by  the  conical  valve  J.  For  starting 
the  lamp,  the  vaporiser  is  heated  by  burning  a  little  alcohol 
in  the  oval  dish  fastened  below  the  burner,  whilst  for  bring- 
in"  it  quickly  into  action,  a  little  alcohol  should  also  he  poured 
into  the  groove  round  the  burner. 

It  is  stated  that,  according  to  the  size  of  the  lamp,  700 
candles  per  litre  can  be  obtained  for  about  four  hours' 
lighting,  or  300  candles  per  htre  for  double  that  period. 
Oflieial  trials  bv  the  Paris  Municipal  Council  show  tUat  the 
lamp  has  an  illuminating  power  of  634  candles,  with  an 
expenditure  of  only  230  grms.  (7  oz.)  of  carburetted  alcohol 
per  hour. — A.  .S. 

English  Patents. 
Ovens  or  Rcceplacks  Employed  in  the  Ovi'ialions  >•/  Coh- 

ing,  Antieahni],   Lime    UuniiiKj,   Drmnij,  iiiid   the   like; 

Siippli/   of  Heat    t(i  .      G.   Westinghouse,  Strand. 

From  \V.  J.  Knox,  Kdgewood  Park,  I'enn.,  U.S.A.    Eng. 

I'at.  16,700,  Aug.  20,  1901. 
A  QUANTITY  of  gas  Or  a  gaseous  mixture  is  circulated 
through  a  heating  chamber,  thence  into  a  receptacle  where 
the  heat  is  utilised,  and  thence  mto  a  cooling  chamber 
where  heat  is  extracted.  The  gas  is  then  again  passed 
through  the  heating  chamber,  and  so  on.     The  directicui  of 


the  gas  is  periodically  reversed,  but  before  using  what  was 
the  cooling  chamber  as  a   heating  one,  it  usually  requires 
to  have  additional  heat  imparted  to  it,  which  may  be  done 
by  burning  fuel  therein.     One  or  more  of  these   stoves  may  , 
he  arranged  at  opposite  ends  of  the  chamber  to  be  heated. 

— li.  S. 

Furnaces,  Ga.t  Engines,  and  the  like  ;  Utilisation  n/  Wastt  \ 

Heat  from .    P.  Naef,  New  York.    Eng.  Fat.  14,577o,  ] 

July  17,  1901.     (^Under  Internat.  Conv.,  Dec.  18,  1900.)  i 

Methods  of  utilisiug  waste  gases  from  combustion  eugines 

&c.,  for  various  purposes,  such   as  evaporating,  distilling 

drying,  calcining,  or  heating  solid  or  liqua 

materials,  or  heating  buildings,  &c.     liefeii] 

ence  is  made  to  Kng.  Vat.  14,.')77b  of  1901. 

— R.  A. 

Sulphocyanides;     Treatment    of   Coal-Ga\ 

for   the    Manufacture    of .     U.  W  i 

Smith,  V\'.  T.  (iiddeu,  A.  G.  Salamon  sni 
U.  S.  Albright.     Eng.  Pat.  13,653,  1901J  j 

See  under  VII.,  page  1077. 

Lubricants     used    in    connection    with     the    Motive-Powetl 

Fluid  in  Cplindtrs  uud  the  like;  Method  of  and  Appi 
ratus  for  jiccordiug  the   Qtiantity,  Quality,  and  Efficui 

of  .     P.  C  E.  Goetze,  C.  F.  Sanders,  J.  A.  .Sander 

and  E.  A.  Kuchmann.     Eng.  Fat.  14,174,  ,)uly  1 1,  1901 

See  under  XII.,  page  1083. 

Gases,  such  as  those  obtained  from   Gas-generating  Fu\ 

naces.  High  Furnaces. and  so  forth ;   Purification  of 

J.    A.    Lencauchez,    Paris.      Eng.   Pat.  U,483,  July  b  ., 
1901.  ,| 

To  remove  finely-divided  suspended  matters  from  the  ga  fr 
it  is  passed  through  a  centrifugal  pump,  into  which  wal< 
or  other  washing  liquid,  either  hot  or  colri,  is  injected.  Tl 
apparatus  is  essentially  constituted  of  two  rotating  fiu 
with  a  series  of  blades  or  vanes  so  arranged  as  to  atomise  t 
liquid  by  the  shock  and  friction  upon  the  successive  bladi 
thus  producing  a  very  intimate  commingling  of  the  ga«  »l 
liquid.— H.  li. 

Gas  ;  Process  and  Apparatus  for  the  Manufacture  of — 
G.  Westinghouse,  London.  From  W.  J.  Knox,  Edj 
wood  Park,  U.S.A.  Eng.  Pat.  16,699,  Aug.  2o,  1901. 
Ix  the  production  of  gas  by  endothermic  reaction  (e. 
%vater-gas),  two  recuperative  stoves  are  used  in  coDjui 
tion  with  one  or  more  gas-producers,  each  stove  acti 
alternately  as  a  heater  for  the  gases  entering  the  produci. 
and  an  absorber  of  the  heat  ot"  the  gas  leaving  them.  T 
whole  of  the  gas  from  the  jiroducers  passes  through  • 
heat-absorbing  stove;  part  of  the  gas  is  then  led  off  ihroti 
an  economiser  to  the  place  where  it  is  to  be  used;  ^ 
balance  of  the  gas  is  conducted  through  the  heating  «to. 
and  enters  the  producers  along  with  the  necessary  sup  ' 
of  steam;  and  the  cycle  of  operations  is  repented.  1: 
direction  of  the  circulation  is  reversed  periodically.  SO  M 
the  heat-absorbing  stove  becomes  the  heater,  and  rice  Bcr'- 
The  heat  absorber,  before  it  is  used  as  the  heater,  u»ui* 
requires  to  have  additional  heat  uuparted  to  it. — H.  B. 

Hydro-carlmrctted  Air  for  Motor-Car  Engines  and  r 
'other    I'urposes.      L.    W.    Stanley,   Leeds.      Kag.   I 
16,500,  Aug.  16,  1901. 
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TiiK  carburetted  air  is  passed  through  a  layer  of  colu  ,  ^^ 

wool  or   other   like   material,   whereby    only  the  giL«e>     ^  ■ 


or    burner.       The    Iii|<l 


matter   can    pass   to   the    motor 

contents  are  retained  by  the  wool,  and  these  aie  gradu.v 
given  out   to   succeeding  quantities  of  air   which  am  r<'     ^'^ 
sufUcTently  saturated. — K.  S. 

Hydrocarbon    Vapour;  Apparatus  for  Impregnating  ■', 

Steam,  or  other  Gas  uilk  .     A.J.   Boult,  Lon<i.    .- 

From  E.  Y.  I'omstock,  Summitville,  U.S.A.      £ng.  t-   H"-! 
26,220,  Dec.  23,  1901. 
A  CAUBU  RETTING  apparatus  in  which  air  or  steam  '»'''■,■' 
through  heated  crude  petroleum,  and  is  led  down  a  he:  J 
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spiral  pipe  to  vaporise  liquid  particles  which  may  be  carried 
over.  By  means  of  a  valved  pipe  commanicating  with  the 
Cop  of  the  spiral  ]iipe  and  leading  down  to  near  the  bottom 
of  the  carburetting  vessel,  any  sediment  which  settles  out 
from  the  petroleum  can  be  conducted  into  the  spiral  tube 
and  there  vaporised. — H.  U. 

Combustible  Liquids  ;  VdUililisalioti  of  ,  and  Admix- 
ture of  Steam  lliereto.  .1.  1'.  E.  Liet  and  C.  H.  Claudel, 
I'aris.     Eng.  I'at.  .">.')24,  March  5,  19112. 

The  combustible  liquid  is  led  through  an  adjustable  valve 
to  a  "  helicoidal  chamber,"  wherein  it  is  vaporised.  A  portion 
of  the  vapour  is  led  to  a  burner  for  heating  the  apparatus, 
the  products  of  combustion  passing  away  through  a  hori- 
zontal tube  surrounded  by  the  "  helicoidal  passage."  The 
remainder  of  the  vapour  is  led  either  to  a  cooling  coil,  or  to 
<i  WoultTs  bottle  for  taking  up  steam,  before  passing  to  the 
burner. — R.  S. 

Burners  [  Vapour  Burners]  for  Motive   Power  and  other 

Purposes ;  Petroleum   and  like .     J.    Johnston  and 

A.  E.  Dobbs,  London.     Eng.  Pat.  26,315,  Dec.  24,  1901. 

'fHE  oil  is  led  to  an  annular  chamber  having  a  downwardly- 
.nd  inwardly-inclined  inner  surface,  and  acting  as  a 
■aporising  chamber  and  as  a  deflector  for  the  flame.  The 
']  and  vapour  pass  to  an  upper  coil  or  coils,  where  the 
aporisatiou  is  completed.  The  vapour  is  then  carried 
onnwards  to  the  needle-valve  inlet  of  a  movable  central 
ertical  tube  leading  to  a  central  circular  burner  having 
utiet  openings  facing  the  incHned  surface  of  the  vaporiser, 
he  central  tube  is  raised,  and  the  needle-valve  is  opened 
multaneously  by  a  bell-crank  lever.— K.  S. 

In.andeseence']  Vapour  Burners  for  Lighting  and  Heat- 
ing. N.  Beck  and  K.  Dior,  Granville,  France.  Eng. 
Pat.  9404,  April  23,  1902. 

.  BrHXER  for  u-e  with  alcohol,  benzene,  &e.,  in  which  the 
ipour,  issuing  from  the  top  of  a  central  wick-tube,  flows 
own  a  tube  surrounding  the  wick-tube  into  a  conical 
malar  nozzle,  whence  it  passes  up  into  the  burner-tube 
id  is  mixed  with  air  as  usual. — H.  B. 

'etylene  -  generating  Apparatus.  W.  Doman,  Amble- 
cote,  and  S.  W.  liullas,  Cradley  Heath,  Staffs.  Eng. 
I'at.  17,455,  Aug.  ;)!,  1901. 

;  automatic  generator  of  the   waier-to-carbide,  flooded- 

mpartment  type.     The  decomposing  vessel   is  an  upright 

linder  containing  a  number  of  periorated   carbide  trays, 

cich  are  placed  so   far  apart  that  the  carbide  itself  orily 

^:npies  one-fifth  of  the  available  space,  thus  leaving  room 

the   expansion  of  the  lime   sludge,     .'several  of  these 

J;sels  are   connected   to   the   one   holder,  and  the  water 

.iply  (governed,  as  usual,  by  the  movements  of  the  bell) 

.0  arranged  that   suiBcieut  water   enters  the   generator 

:h  time  wholly  to  decompose  the  contents  of  one   tray. 

,;ksare  provided  which  enable  any  one  or  more  gonerat- 

,   vessels  to  be  opened  for  recharging  without   permitting 

ipe  of  gas.— i".  H.  L. 

•Aylene  Gas  Generator.  J.  B.  Macquet,  AVailly-Beau- 
amp,  France.  Eng.  Pat.  6221,  March  13,  1902.  "(Under 
,ntsrnat.  Conv.,  Sept.  13,  1901.) 

^HASD  or  mechanically  fed  carbide-to-water  apparatus 
I'lng  its  shoot,  or  its  carbide  store,  carried  by  the  bell 
<  the  rising  holder,  and  using  for  its  holder  tank  and 
»  gepit  a  brick  well  sunk  in  the  ground.  The  brick- 
»:k  is  carried  up  above  the  ground  level  clear  of  the  bell,  j 
»  «  provided  with  a  lid  ;  thus  the  whole  apparatus  is  i 
Reeled  from  frost. — F.  H.  L. 

■^''ylene  Generators.     F.  Windham,   London.     Eng.  Pat.    I 
■■4i,-\pril  23,  1902.     (Under  Internal.  Conv.,  April  2G, 

(3BTABLE  acetylene  generator  working  on  the  contact    I 
•Sm,  and  taking  carbide  in  the  form  of  "cartridges," 
*^  r  "treated  "  or  not.— F.  H.  L.  ' 


Acetylene  from  Carbide  of  Calcium  ;  Machines  for  Gene- 
rating   .     F.  L.  H.  Sims,  Toronto.     Eng.  Pat.  1 1,495, 

May  20,  1902. 

A  MECHANICALLY  fed  carbide-to-water  generator  of  the 
hopper  type  without  any  separate  holder.  The  upper 
part  of  the  decomposiLg  chamber  serves  as  a  small 
displacement  holder,  and  an  aunular  float,  connected  with 
the  feed  mechanism,  operates  in  the  water  thereof,  falling  if 
gas  accumulates,  and  cutting  off  the  supply  of  carbide,  the 
gas  is  made  to  travel  upwards  through  some  of  the  carbide 
I  in  the  hopper  before  reaching  the  service,  whereby  it  is 
thoroughly  dried.  The  outlet  and  inlet  of  the  hopper  are 
interlocked.— F.  H.  L. 

Acetylene     Generators.      R.    Kiinger,     Gumpoldskirchen, 

Lower  Austria.  Eng.  Pat.  11.539,  May  20,  1902. 
A  HAXD-fed  carbide-charging  device  consisting  of  a  plunger 
movable  in  a  cylinder  extending  into  the  gas  generator,  and 
having  a  recess  for  the  reception  of  the  carbide.  The 
cylinder  is  provided  at  its  outer  end  with  a  gutter  for 
catching  the  water  flowing  out  of  the  recess  when  the 
plunger  is  raised,  whilst  a  pipe  extends  from  the  gutter 
into  the  generator. — F.  H.  L. 

UxiTED  States  Patents. 

Coke  Oven.     II.  E.  Rothberg,  Lebanon,   Penn.     U.S.  Pat. 

705,446.  July  22,  1902. 
The  oven  is   provided  with  a  system   of  heating  or  com- 
bustion flues  between  and  underneath  the  coking  chambers, 
which  are   built  in  adjacent   pairs.     The  air  is  heated   by 
the  waste  gases  passing  to  the  ctiimney. — K.  S. 

Coke  Ovens  or  other  Kilns;  Process  of  Making Tight. 

E.  Kuhn,  Bruch,  Germany.     U.S.  Pat.  705,681,  July  29 
1902. 

Ore  dust  is  mixed  with  finely-ground  ashes  or  other  dusty 
material,  and  then  blown  into  the  hot  chamber,  the  walls  or 
sides  of  which  are  intended  to  be  tightened,  the  floating 
dust  gradually  settling  into,  and  closing  the  pores  and 
cracks  therein. — C.  S. 

Coking  Coal;  Continuous  Process  of .  J.  Heming- 
way, Chicago,  .\ssignor  of  three  fourths  to  C.  J.  .Joel, 
Spring  Valley,  Minn.,  and  W.  E.  Rothermel,  Chicago. 
U.S.  Pat.  705,926,  July  29,  1902.  ° 

BiTDMisous  or  semi-bituminous  coal  is  pulverised,  mixed 
with  about  4  per  cent,  of  boiling  water  and  about  10  per 
cent,  of  coal-tar,  and  the  coking  ovens  are  charged  with 
the  mixture.  The  heavy  portion  of  the  distillate  (con- 
taining tar,  pitch,  and  similar  substances)  is  returned  to  the 
ovens  during  the  coking  operation,  along  with  a  fresh  charge 
of  coal  moistened  with  hot  water. — G.  .S. 

Fuel]  Fibres  of  Annual  Growth  ;  Process  of  Treating , 

for   Industrial    Purposes.     S.   ().   Edison,  Xew  Jersey- 
U.S.  Pat.  704,698,  July  15,  1902. 

Fibres  of  annual  growth,  such  as  grasses,  straw,  sugar- 
cane, &c.,  are  heated  either  in  water  or  by  steam  in  closed 
vessels  until  they  become  softened,  but  without,  however, 
entirely  losing  their  structure.  The  moist  heated  mass 
produced  is  then  subjected  to  a  heavy  compression,  by 
which  water  will  be  expressed  from  the  product,  and  the 
latter  is  formed  into  blocks,  which,  with  or  without  further 
drying,  can  be  used  as  fuel. — G.  T.  .M. 

Fuel;    Artificial  ,  and    Method  of  Preparing  same. 

B.  M.Thomas,  San  Francisco.    U.S.  Pat.  704,717,  July  15 
1902. 

Briquettes,  &c.,  composed  of  "  tule  peat,  such  as  occurs 
in  the  valleys  of  the  San  Joaquin  and  Sacramento  rivers," 
and  crude  petroleum,  mixed  with  an  "  alkali  earth,  such 
as  occurs  in  a  natural  state  in  the  deserts  of  California." 

— H.  B. 

Fuel ;   Artificial .     J.  T.  Davis,  San  Francisco. 

U.S.  Pat.  705,216,  July  22,  1902. 
Ax   artificial    fuel,    composed   of    fine   coal    and    "  pitch 
hardened   and    toughened    by    free    carbonic    acid    gas." 
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About  lilO  parts  of  pitch,  mixed  with  .30  parts  of  carboDate   i 
of  lime,  are  heated  at   a  minimum  temperature  of  250  — 
300°   F.,  "to   ohtaiu   free  carbonic   acid  gas,"  and   about 
1,000  parts  of  carboniferous  material  are  then  incurporated 
with  the  mass. —  H.  B. 

Gas-Froducer.     W.  J.  Evans  andV.  Klepetko,  Greatfalls, 
ilont.     U..S.  Pat.  704, S:;:,  July  15,  1902. 

The  gas  producer  is  provided  with  a  rotary  cover, 
which  carries  inclined  siininj;  rods  dipping  down  into 
the  incandescent  fuel.  The  air  and  steam  are  supplied 
through  a  covered  tube  rising  up  from  the  centre  of  the 
bottom.  The  fuel  is  supplied  mechanically  from  a  hopper 
above,  the  ferding  arms  being  mounted  upon  a  hallow 
vertical  shaft,  through  which  steam  or  other  gaseous  fluid 
under  pressure  is  directed  mto  the  upper  part  of  the  pro- 
ducer, whereby  such  a  pressure  is  produced  theiein  that  no 
gas  will  escape  through  the  fuel-feeding  openings. — K.  S. 

Oil-  tint!  Air-mi.rittff  and  Gas-geiternting  Ajiparaiita. 
.1.  Behm,  (San  Francisco,  Cal.  U.S.  I'dt.  7U-I,732,  July  15, 
1902. 

Two  interdependent  superposed  vapour-generating  devices 
are  arranged  within  one  casinir,  each  supplied  with  com- 
pressed an'  and  oil.  The  lowermost  has  burrier  openiuss  to 
serve  as  a  heater  for  the  upper  chamber,  v  liich  has  a  dis- 
charge nozzle.  The  mixing  de\'Ices  for  tlie  air  and  oil  are 
protected  from  the  heat,  and  the  connecting  tubes  and  inlet 
and  outlet  circulating  pipes  are  provided  with  a  water 
jacket.  The  mixing  device  consists  of  a  propeller-wheel 
located  in  the  passage  connecting  with  the  generators,  a 
disc  carried  upon  the  rear  end  of  the  shaft  of  the  propeller, 
a  tubular  cnoductor  through  which  compressed  air  is 
discharged  against  the  disc,  an  annular  cliamber  sur- 
rounding this  conductor,  means  for  delivering  oil  into  the 
chamber,  and  convergent  tapering  channels  connecting  the 
chamber  with  the  space  containing  the  disc  — 1{.  S. 

Carhiireller  [for  Oil-Gas  Etiyines'].  J.  F.  Benncit  and 
H.  S.  Moorwooil,  Shctiield.  U.S.  Pat.  705,021,  Julv  22, 
1902. 

Liquid  hydrocarbon  and  air  are  sucked  simultaneously 
through  a  cylinder  containing  a  spring-controlled  piston 
valve,  and  the  mixture,  mingled  with  a  further  supply  of 
air,  is  drawn  down  a  pipe,  the  end  of  which  dips  into 
heated  liquid  hydrocarbon.  The  latter  is  contained  iu  a 
vertical  cylindrical  reservoir,  and  is  heated  by  means  of  the 
exhaust  gases  from  the  engine,  which  pass  through  a  casing 
surrounding  the  reservoir.  The  catburetted  air,  issuing 
through  perforations  at  the  end  of  ihe  pipe  and  bubbling 
up  through  the  hot  oil,  passes  to  the  explosion  cylinder  of 
the  engine. — H.  B. 

Gas-Producer.     J.  A.  Herrick,  Jenkintown,  Pa. 
U.S.  Pat.  705,840,  July  29,  1902. 

A  G-vs-producer,  constructed  so  as  to  provide  for  supplying 
to  the  mass  of  fuel  therein  air  in  large  volume,  but  so 
uniformly  distributed  throughout  the  ma.^s  as  to  have  no 
disruptive  action  upon  any  portion  of  the  same.  Means 
are  also  provided  for  regulatmg  the  blast  and  preventing 
any  clogging  of  the  tuyeres. — C.  S.  i 

Oil-Fuel  Generator.  W.  H.  Dye,  Indianopolis.  Assignor 
of  one-half  to  J.  M.  Whanon,  Indianopolis.  U.S.  Pat. 
705,565,  July  29,  1902.  1 

The  generator  consists  of  a  natural-gas  chamber,  with 
supply  pipe  ;  an  air-ebamber  surroundinir  the  gas-chamber, 
and  held  in  place  by  perforated  end-ca^s  screwing  on 
to  the  gas-chamber;  a  steam-chamber  surrounding  the 
air-chamber,  and  screwed  on  to  each  end  of  the  same,  and 
also  provided  with  an  outlet  near  the  bottom  at  one  end,  and  a 
steam  inlet  opening  near  the  top  at  the  other  end  ;  a  water- 
and  oil-chamber  surrounding  the  steam-chbuiher  ;  a  steam- 
pipe  and  also  an  oil-pipe  entering  one  end  of  said  chamber 
near  the  toji,  the  other  end  of  the  chamber  being  provided 
with  an  outlet  at  a  point  abi)ve  the  steam-chamber;  and  a 
conical  nozzle,  screwed  on  th:;  outlet  end  of  the  water-and- 
oil  chamber. — C.  S. 


Burner ;  Oil .    E.  B.  Baymond,  St.  Louis,  Miss. 

U.S.  Pat.  704,374,  July  8,  1902. 
A  TrnE  carrying  the  oil  burner  pas.ses  through  the  furnace 
wall.  Oil  is  lea  into  a  chamber  of  the  burner,  where  it  is 
heated  by  means  of  a  steam  jacket,  and  then  passes  through 
a  valve  having  spiral  coils  to  a  ijlobular  chamber,  where  i! 
mixes  with  air.  The  mixture  passes  through  another 
valve,  also  having  spiral  coils,  to  the  furnace.  The  two 
valves  are  simultaneously  operated. — K.  S. 


Burner  ;   Crude  Oil 

Texas.     U.S.  Pat. 


-.     H.  G.  Tucker,  Hereford, 
i'04,6C9,  Julv  15,  1902. 


The  crude  oil  is  supplied  to  a  fire-pan  having  a  number  oi 
air-inlet  openings  and  an  inturncd  top  edge  which  nearly 
meets  a  central  removable  ttame-spreader  resting,  by  mean: 
of  feet,  on  the  bottom  of  the  pan.  The  bottom  of  the  pat 
is  covered  with  aii  asbestos  sheet. — B.  S. 

Burner;   Hydrocarbon .     H.  ('.  Martin,  Cincinnstijl 

Uhio.     U.S.  Pat.  704,895,  July  15,  1902. 

Tnn  oil  flows  into  a  trough  or  pan,  and  is  ignited  tfaerein] 
Above  the  pan  are  two  curved  plates,  running  the  length  o  J 
the  pan,  which  allow  air   to   pass  around  the  pan  and  tliei 
deflect  it  on  to  the  oil.     There  is  a  central    longitudino  ' 
space  between   the  plates,  which  allows  the  flame  to  pas 
upwards.     'Ihe  flames  are  caused  by  a  pivoted  damper  t 
pass  to  any  desired  part  of  the  tire  chamber. — U.  S. 

Burner  ;  liydrocarbun-  Vapour .     E.  le  Pelletier,    ■ 

Vienna.     U.S.  Pat.  7ufl,258,  July  22,  1902. 

TiiK  burner  is  formed  of  a  main  vaporising  tube  having  j. 
double  bend,  the  ends  being  vertically  iibove  one  anotbf  ]  ^ 
Extending  from  the  top  of  the  main  tube  is  a  small  tu' 
leading  to  a  vapour-jet  nozzle,  arranged  in  line  with  tl 
two  ends  of  the  main  tube,  and  serving  to  vaporise  the  ( 
therein.  This  nozzle  is  made  in  two  parts,  which  a 
screwed  together,  the  lower  one  carrying  a  spindle  f 
regulating  the  vapour  feed,  while  a  tight  joint  is  form 
between  the  two  parts  by  a  fusible  metal.  Surrounding  t 
two  tubes  is  an  outer  burner-tube,  above  which  is  a  burni 
gauze  over  which  the  main  flame  is  prodaced. — K.  S. 
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Burner  ;  Oil .     J.  W.  Lewellen,  Philadelphia,  Pent 

U.S.  Pat.  700,413,  July  22,  1902. 

Oil  is  led  into  an  annular  tray,  having  a  central  auDuI 
depression.  It  is  allowed  to  cover  the  tray,  and  is  th 
burned  by  air  passing  upwards  through  the  centre  of  I' 
tray,  and  delivered  througb  openings  above  the  surface  of  '' 
oil.  Air  also  enters  between  the  top  of  the  casing  ao'i 
hood  above  it.  The  burner  is  formed  of  a  good  conduct. 
such  as  of  brass,  but  is  raised  on  screws  from  the  ground* 
as  to  have  an  air  space  beneath. — K.  S. 

Burlier  [Gas  or  Vapour"]  for  the  Itemoval  of  Hardei 
Masses  in  Furnaces  or  the  like.  H.  -V.  K.  Men. 
Creuzthal,  Germany.     U.S.  Pat.  705,418,  July  22,  19' 

The  gas  or  vapour  is  supplied  to  an  outer  tube,  and  oxy  i 
to  an  inner  concentric  tube.     The  burner  end   is  protecl    jjjfj, 
either   by    a   casing    of   refractory  and   slowly-combust  e   j  ;,^. 
material,  such  as  compressed  coal,  graphite,  coke,  gas-ret   i 
carbon,  magnesite,  or  carborundum,  or  by  providing  it  »h      "' 
a  water-cooling  jacket. — R.  S. 

Burner ;    Vapour .     W.  J.  Smart,  Orange,  N.J 

U.S.  Pat.  705,459,  July  22,  1902. 

On.  is  delivered  to  the  bottom  of  a  vaporiser,  consistiujii    t 
a  tube  which  passes  upwards,  then  over  the  flame,  and  ^  u  f'«ii  \ 
downwards  to  near  the  starting  point,  delivering  the  va^ir   ptPi 
through  an  adjustable  needle-valve  to  a  nipple  or  burr.   /iJPii, 
The  top  of  the  vaporiser  may  be  formed  as  a  flattened  tc-    - 
like  plate  having  a  series  ot  inter-communieating  chaii  -*- 
.VIcohoi,  i.^c.,  may  be  led  into  a  small  chamber  coDtai  ig 
cotton  or  like  ab.sorbent   material,  and   be  ignited  to  i  ft 
the  vaporiser;  or  a  15ui;sen  gas  jet  may  be  used  forie 
purpose. — K.  S.  nt  [, 
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Burner;  Hi/drocarbon .     J.  F.  Higgins,  Corsieana, 

Texas.     U.S.  Pat.  705,5S0,  July  22,  1902. 

Oil  is  admitted  into  one  compartment  of  a  chamber,  and 
steam  into  a  lower  one.  The  oil  is  heated  by  the  steam, 
and  is  withdrawn  with  the  latter  through  an  outlet  regulated 
by  a  needle-valve.  The  oil  and  steam  enter  a  circular 
passage  immediately  in  front  of  the  needle-valve,  where  they 
thoroughly  mix.  The  mixture  is  then  deflected  upwards 
against  a  hood  by  an  inclined  portion  of  the  passage,  so  as 
to  form  a  spray,  which  is  ignited. — R.  S. 

Burner;  Hydrocarbon .  M.  W.  Morgan,  Mount  Vernon, 

Indiana,  U.S.A.     U.S.  Pat.  70,i,94S,  July  29,  19U2. 

The  burner  consists  of  a  shell,  formins  a  mixing  chamber 
'for  gas  and  air,  provided  at  the  top  with  a  perforated  gauze 
burner.  One  wall  of  the  chamber  is  curved  inwards, 
leaving  an  inlet  space  covered  witli  two  gauze  screens.  A 
mixture  of  air  and  gasolene  under  pressure  passes  through 
a  tube  over  the  burmr,  and  then  in  a  heated  condition  into 
'the  chamber,  where  it  is  mixed  with  more  air  entering 
through  the  gauze  screens. — C.  A.  M. 

Furnace;  ^Uevolving)  Electrical  — .  [Calcium  Car- 
j    bide.]     H.  Maxim.  Brooklyn.    U.S.  Pat.  704,()49,  July  li, 

1902. 
The  revolving  furnace  has  an  interior  electric  conductor 
which  is  adapted  to  receive  independent  currents  from  a 
ieries  of  outer  electrodes  disposed  at  successively  advancing 
1  'points  along  the  furnace,  each  successive  and  additional 
'current  reaching  the  interior  electrode  from  the  successive 
'DUter  ones,  increasing  the  current  already  flowing  thnmgh 
i:he  common  interior  conductor,  and  thus  generating  an 
1  ntense  heat,  which  incAases  in  degree  towards  the  place  of 
ilischarge  of  the  material  to  be  treated. — G.  H.  R. 

I  'Acetylene  Gas  Generator.      I.  L.  Harris,  Assignor  of  one- 
I  j    half  to  H.  Partridge,  both  of  Florida.     U.S.  Pat.  704,032, 
t    July  ><,  1302. 

|\x  automatic  carbide-to-water  generator  of  the  hopper  type, 
imd  self-contained,  the  gas-holder  being  made  annular  so 
.'is  to  surround  the  carbide  store,  both  being  lixed  above  the 
jlecomposing  chamber.  A  special  feature  of  the  apparatus 
s  that  all  the  parts  are  interlocked. — V.  U.  L. 

Acetylene  Gas  Generator.     A.  Winch,  Chicago.    U.S.  Pat. 
704,226,  July  8,  1902. 

'V  WATER -to -carbide  table  lamp  in  which  the  supply  of 
!?ater  is  partly  governed  by  the  pressure  in  the  decomposing 
•hamber  and  partly  by  a  needle-valve.  The  latter  is 
nanipulated  by  turning  one  part  of  the  casing  upon  the 
'thcr.— F.  H.  L. 

Acetylene  Gas  Generator.     P.  B.  Perkins,  Los  Angeles, 
California.     U.S.Pat.  704,fi64,  July  15,  1902. 

In  automatic  water-to-carbide  generator  working  partly  on 
he  dipping  principle.  The  carbide  cage  is  carried  by  the 
ell,  and  when  tne  latter  rises,  not  only  is  the  cage  lifted 
'boTC  the  water  level  in  the  decomposing  chamber,  but  that 
'jvel  is  lowered  by  special  mechanism. — -F.  H.  L. 

Acetylene  Gas  Generator.     C.  W.  Soderberg,  Christiania, 
Norway.     U.S.  Pat.  704,94.5,  July  15,  1902. 

'i  MECHANICALLY-FED  carbide-to-watcr  generator  in  which 
he  carbide  is  stored  in  boxes  arranged  horizontally  in  a 
ircle  on  the  top  of  the  generating  vessel.  Actuated  by  the 
older  bell,  mechanism  comes  into  action  periodically  which 
■leases  the  bottoms  of  these  boxes  in  succession,  allowing 
leir  contents  to  fall  into  the  water. — F.  H.  L. 

cetytene  Gas  Generator.  F.  L.  Kincaid,  Stockton. 
Assignor  to  Pacific  Acetylene  Gas  Co.,  San  Francisco, 
Cal.     U.S.  Pat.  704,967,  July  15,  1902. 

s  automatic  water-to-carbide  apparatus.  The  carbide  is 
irried  in  a  long  horizrmtal  cage  constructed  of  metal  slats 
ined  together  at  either  end  by  sprocket  chains.  By  means 
',  four  sprocket  wheels  on  two  parallel  horizontal  axes,  the 
iige  is  supported  at  its  upper  part,  the  lower  being  loaded 
ith  carbide.      Driven   from  the   holder   bell,  one  of  the 


axes  revolves,  thus  periodically  agitating  the  carbide ;  the 
sprocket  wheels  on  the  other  spinJIe  are  idle,  ihe  shaft 
being  hollowed  and  provided  with  lateral  apertures  through 
which  jets  of  water  escape.  Under  the  cage,  within  the 
same  casing,  is  a  spiral  conveyor  to  remove  sludge. 

-  F.  H.  L. 

Acetylene  Gas  Generator.  W.  S.  Hamin  and  J.  A. 
Mosher,  Chicago.  Assignors  to  the  Adams  and  Westlake 
Co.,  III.     U.S.  Pat.  70.5,078,  July  22,  1902. 

A  noLDERLESS  drip  apparatus,  the  supply  of  water  to 
which  is  governed  by  the  gas  pressure.  The  generator  is 
a  vertical  cylinder  with  removable  end,  so  that  an  internally 
sab-divided  basket  of  carbide  can  be  inserted.  The  separate 
water  reservoir  is  a  modified  "  bird-fountain." — F.  H.  L. 

Acetylene  Gas  Generator.  J.  A.  ilosher,  Chicago.  Assignor 
to  the  Adams  and  Westlake  Co.,  III.  U.S.  Pat.  705, 115, 
July  22,  1902. 

Ax  automatic  water-to-carbide  generator  woiking  on  the 
drip  principle,  the  water  supply  being  governed  by  the 
pressure.  The  apparatus  comprises  no  holder,  but  as  the 
water  collects  in  an  intermediate  reservoir  on  its  way  from 
the  store  tank  to  the  carbide,  some  space  is  provided  to 
hold  the  gas  of  "  after-generation  "  without  unduly 
increasing  the  pressure  at  the  burners. — F.  II.  L. 

Acetylene  Gas  Generator.     D.  J.  van  Praag,  London. 
U.S.  Pat.  705,166,  July  22,  1902. 

An  automatic  diip  generator  intended  for  portable  work. 
The  water  drips  through  a  glass  or  porcelain  tube  choked 
by  a  gilt  or  other  non-corrodible  wire,  the  rate  of  supply 
being  governed  by  the  gas  pressure.  The  carbide  is  pressed 
against  the  perforated  top  of  its  cage  by  means  of  coiled 
springs — an  arrangement  which  is  claimed  to  render  gas 
production  more  regular  than  usual. — F.  H.  L. 

Acetylene  Gas  Generator.  L.  Montel,  Xew  York.  As- 
signor to  Acetyvone  Manufacturing  Co.,  New  York. 
U.S.  Pat.  705,272,  July  22,  1902. 

A  TABLE  lamp  on  the  contact  system,  preferably  taking 
carbide  in  the  form  of  sticks,  as  described  in  U.S.  Pats. 
648,-349  and  648,350.  Means  are  provided  for  lifting  the 
carbide  stick  out  of  the  water  by  the  same  action  that 
stops  the  supply  of  gas  to  the  burner.  The  stick  can  also 
be  scraped  clear  of  lime  residue  without  disconnecting  the 
apparatus.  Part  of  the  interior  acts  as  a  displacement 
holder.— F.  H.  L. 

Burner  \_Incandescence']    Cap.     W.  H.   and  I!.  W.  ililler, 
Henry  Clay,  Del.     U.S.  Pat.  704,653,  July  15,  1902. 

A  CAP  forming  the  top  of  an  incandescence  gas  burner, 
consisting  of  a  straight,  open-ended,  vertical  tube  with  an 
inner  conical  ring,  the  latter  being  closed  at  the  top  by  an 
inverted  conical  body,  and  having  elongated,  inclined 
lateral  openings  formed  by  inclined  ribs  with  intervening 
spaces.  The  mixture  oi  gas  and  air  passes  through  these 
spaces  in  thin  tangential  streams,  and  flows  with  a  whirling 
motion  up  beneath  the  mantle. — H.  li. 

Lamp ;  Hydrocarbon  Incandescent P.   H.   Curran, 

Philadelphia.  Assignor  to  Kitson  Hydrocarbon  Heating 
and  Incandescent  Lighting  Company,  West  Virginia. 
U.S.  Pat.  705,044,  July  22,  1902. 

Kerosenk  is  supplied  to  a  vertical  vaporising  tube,  at  the 
top  of  which  a  conical  jet,  controlled  by  a  needle-valve, 
opens  into  a  mixing  chamber  having  air-inlets.  Over  the 
mixing  tube,  which  rises  from  the  latter  chamber,  is  inverted 
a  short  tube,  covered  with  wire  gauze  at  its  upper  end ; 
this  tube  constitutes  a  partial  baffle  for  the  gaseous  mixture, 
one  part  of  which  passes  thiough  the  gauze  to  the  usual 
burner  tube,  which  surrounds  the  n  bole,  while  the  other 
part  is  deflected  downwards  through  the  annular  spaces 
between  the  tubes  to  a  circular  chamber  communicating 
with  a  cluster  of  Bunsen  burners  which  surrouml  the 
vaporising  tube.  The  Bunsen  burners  act  as  auxiliary 
burners  for  maintaining  the  vaporisation,  the  preliminary 
heating  being  being  effected  by  means  of  gas  burners,  or 
otherwise. — H.  B. 
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III.-DESTRUCTIVE  DISTILLATION. 
TAE  PRODUCTS.  PETROLEUM. 

Oil  Field;     The  Newcastle .  W.  C.  Knight  :ind  K.  E. 

Slosson,  Wyoming  School  of  Mines  Bulletin,  retroleum 
Series,  No.  5. 

Thk  Newcastle  nil  field  is  situated  near  Newcastle,  Weston 
County,  Wyoming,  oil  indications  extending  along  the  base 
of  the  lilack  Hills  for  six  to  seven  miles  south-east  of  the 
town,  and  for  five  to  six  miles  to  the  west  and  north. 

The  oil  is  heavy,  and  is  chiefly  suitable  for  fuel  or  lubri- 
cation, the  percentage  of  burning  oils  furnished  on  distilla- 
tion being  small.  The  crude  oil  itself  forms  an  excellent 
lubricant,  having  a  high  specific  gravity,  a  low  cold  test,  high 
viscosity,  and  an  absence  of  paraffin  or  asphaltum.  The 
flashing  and  burning  points  are  too  low  for  the  oil  to  be  used 
as  a  cylinder  oil,  but  a  good  product  of  this  class  can  be 
obtained  by  moderate  distillation  with  the  aid  of  a  pump 
and  superheated  steam — the  process  used  with  Salt  Creek 
oil  at  the  Casper  refinery. 

Weight  for  weight,  the  heating  power  of  the  Newcastle 
oil  is  about  one  and  seven-tenths  greater  than  Rock  Springs 
coal ;  and,  in  view  of  the  greater  economy,  convenience  in 
handling,  itc,  has  over  twice  the  value  as  fuel.  Owing  to 
the  absence  of  sulphur,  it  is  superior  to  Heaumont  (Texas) 
oil ;  and  it  is  well  adapted  for  the  manufacture  of  gas. — C.  S. 

Asphalt ;  Investigations  on .     J.  Kovacs. 

See  under  IX. ^  page  1077. 

Oils,  Lubricating  ;  Determination  of  the  Viscosity  of . 

A.  Zega. 

See  under  \ll.,page  1083. 

United  States  Patents. 

Wood,  Sawdust,  Peat,  or   the  like  ;  Apparatus  for  Drying 

and  Distilling ,  and  for  Treating   other  Substances. 

E.  Larsen,  Copenhagen.'     U.S.   Pat!  704,886,   .July    15, 
1902. 

An  apparatus  for  simultaneously  drying  and  charring  or 
distilling  wood,  sawdust,  peat,  &c.  The  processes  are  carried 
out  without  any  arrangements  for  moving  the  material,  the 
same  passing  through  the  apparatus  solely  by  its  own 
weight.  The  products  of  distillation  generated  in  the 
.  coking  or  distilling  chamber  are  carried  away  immediately 
after  formation,  without  passing  other  parts  of  the  apparatus 
or  the  material  therein,  and  it  is  stated  that  by  these  means 
the  wood,  &c.  is  carbonised  in  such  a  manner  that  decom- 
position and  condensation  of  the  products  of  distillation 
are  entirely  prevented.  lu  tiie  drying  chamber,  the  heating 
flues  are  so  arranged  that  the  heating  gases  need  only 
pass  through  a  certain  number  thereof,  and  then  leave  the 
apparatus. — \.  S. 

Carbonising  Organic  Materials ;  Method  of .  O.  Daube, 

New  York.      U.S.  Pat.  70.j,213,  July  -.12,  1902. 

A  mixtork  of  air  (2  vols.)  with  the  combustible  gas  (1  vol.) 
stored  up  from  a  previous  carbonising  operation  is  blown,  at 
a  pressure  of  5  to  8  lb.  per  square  inch,  through  a  coal  fire,  to 
produce  a  hot,  non-combustible  gas,  consisting  mainly  of 
N  and  CO;.  This  gas  is  led  through  flues  in  the  bottom  of 
a  series  of  chambers,  containing  wood,  bones,  or  other 
material  to  be  carbonised,  and  passes  up  through  perforations 
in  the  flues  into  the  material  at  about  4oO^  to  000"  F., 
driving  off  the  water,  which  escapes  as  steam  through  ports 
in  the  walls  of  the  chamber.  When  the  moisture  has  all  been 
expelled,  the  ports  are  closed,  and  the  carbonisation  of  the 
material  is  effected  by  continuing  to  pass  the  hot,  incom- 
bustible gas  through  it,  the  gases  produced  being  led 
through  channels  in  the  walls  of  the  chambers  to  a  con- 
denser, for  recovery  of  the  bj'-products,  and  the  washed 
combustible  gases  being  stored  for  use  in  the  next  operation. 

— H.  B. 


Hi/drorarhon    Oils  ;     Process  of  Purifying   .     J.   W. 

Warren,  ( )maha,  Nebraska,  U.S.A.     U.S.  Pat.  70.1,168 
July  22,  1302. 

In  addition  to  '•  Wyoming  rock  clay"  (see  Eng.  Pat.  1014, 
1901  ;  this  Journal,  1901,  3o2),  the  inventor  claims  the  use 
of  other  clays  or  substances  of  similar  composition. — C.  S. 


lY.-COLOURING  MATTERS  AND 
DYESTUFFS. 

Nitro- Derivatives  ;  Direct  Reduction    [Jl ydrogeimlion']   of 

,  l/y  Contact  with  finely  divided  Metals  of .     p. 

Sabatier  and  J.  B.  Senderens.  Comptes  Bend.,  1902 
135,  [4],  223—227. 
The  study  of  the  general  reaction  for  the  production  of 
amines  by  the  reduction  of  nitro -bodies  by  means  of 
hydrogen  and  heated,  finely-divided  metals  has  been 
extended  (see  this  Journal,  1901,  978). 

a-Nitronaphthalene  is  reduced  to  the  amine  by  the  use  of 
reduced  copper  as  the  contact  agent,  at  a  temperature  of 
330° — 350'  C.,  without  appreciable  production  of  ammonia. 
When  reduced  nickel  is  employed  at  the  same  leniperature, 
the  formation  of  naphthylamiae  is  accompanied  by  a  more 
fundamental  reduction,  ammonia  and  a  hydride  of  naphtha- 
lene being  produced. 

Nitromethane  is  easily  reduced  by  an  excess  of  hydrogeu 
in  presence  of  reduced  nickel  at  l.'iO" — 180"  C,  with  the 
production  of  methylamine  only.  Bat  if  the  nickel  be 
heated  above  200°  C.  to  300'  C,  tha production  of  methane 
and  ammonia  ensues  in  increasing  proportions.  The 
reaction  in  contact  with  reduced  copper  only  takes  place  at 
a  temperature  between  300°  and  400"  C,  and  the  production 
of  methylamine  is  never  complete,  a  combinatioD  of 
methylamine  and  nitromethane  being  also  obtained. 

Nilro-etliane  is  reduced  satisfactorily  in  presence  of 
reduced  nickel  at  about  200'  C. ;  at  a  temperature  of 
340'  I",  a  certain  amount  of  ammonia  is  formed  together 
with  ethane  and  methane.  Reduced  copper  at  temperatures 
between  300°  and  400'  C.  reacts  normally,  but  moie  slowly 
than  nickel.— J.  F.  B. 

Hofmann's  Reaction  {Conversion  of  Amides  into  Amine*)J 
C.  Graebe  and  S.  Bostovzeff.  Ber.,  1902,  35,  [UT. 
2747—2752. 
SoiiiuM  hypochlorite  is  more  stable  than  the  hypolironiile. 
Chlorine  and  bromine  were  dissolved  in  10  per  cent. 
caustic  soda  solution  in  such  r|uantity  that  e.acli  solution 
contained  2  atoms  of  halogen  to  3  mols.  of  ISaOH.  The 
solutions  were  titrated  wiih  sodium  arsenite.  After  two 
weeks  the  hypochlorite  solution,  which  contained  4""  per 
cent,  of  active  chlorine,  had  not  diminished  in  strength, 
whilst  a  hypobromite  solution  had  decreased  in  strength 
from  9"6  per  cent,  (corresponding  to  4  26  per  cent,  of 
chlorine)  to  5'2  per  cent,  of  active  bromine.  Hypobromite 
is  generally  preierred,  because  it  is  easy  to  weigh  or 
measure  the  bromine,  but  if  a  sodium  chlorate  solution 
of  known  strength  and  the  proper  apparatus  (this  Jnuraal.i 
1901,  473)  are  provided,  it  is  equally  simple  to  prepare  a 
hypochlorite  solution.  In  experiments  on  a  small  scale  it 
is"  more  convenient  to  use  potassium  permanganate  than 
sodium  chlorate  (see  page  1076). 

Phthalimide  and  its  chlorine  derivatives  were  converted 
into  anthranilic  acid  and  the  choranthranilic  acide  re- 
s|)ectively  by  the  action  of  sodium  hypochlorite  and  hypo- 
bromite under  otherwise  parallel  conditions.  The  yields 
were  always  greater,  and  generally  much  greater,  n-ith  the 
hypochlorite  than  with  the  hypobromite.  The  bad  yields  aud 
the  large  ijuantities  of  reag'-nt  uecessary,  which  are 
frequently  mentioned  in  the  literature,  are  due  mainly  to 
the  instability  of  tbe  hypobromite.  If  this  reagent  id 
used  it  must  be  prepared  immediately  before  use,  must 
contain  more  than  2NaOH  to  Br,.,  and  the  bromine  muai 
be  very  slowly  added,  otherwise  bromate  is  formed  ii 
quantity. 
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The  first  two  stages  of  Hofmann's  reaction  are  repre- 
sented by  the  following  eqaations  : — 

Cl)  CsHj.CO.XHj  +  NaOCl  = 

CsH^.CO.NClNa  +  H-O. 

(2)  CeH5.CO.NCl  Na-^CsHj.N  (COCl)  Na 

I  The  third  stage  has  not  previously  been  cleared  up.  It 
'  is  frequently  supposed  that  phenylisocyanate  is  formed,  but 
the  results  given  below  make  this  improbable.  If  there  is 
sufficient  alkali  present  and  ring  formation  cannot  occur, 
the  reaction  takes  its  normal  course  :  (3a)  CjHj.NNa. 
COCl  +  aX.iOH  =  CsHj.NH.,  +  NaCl  +  XajCOj.  If 
there  is  an  excess  of  alkali,  only  a  portion  of  the  carbon 
dioxide  is  removed  and  iliphenylurea  is  formed : — 

(3i)  2C0Il5.XNa.COCl  +  HoO  = 
(C6H5.NH)2  CO  +  2NaCl  +'  CO,,. 

If  a  stable  ring  can  be  formed,  no  carbon  dioxide  may 
be  removed,  so  in  the  case  of  salicylamide  : — 

y  NNa . 
k3c)NaO.C8H4.N(Na)OCl  =  CjHjC'  ^00  +  NaCI. 

^  O  ^ 

These  three  equations  (3a),  (36),  and  (ye)  may  be 
regarded  as  typical  of  this  phase  of  Hofmann's  reaction, 
Ou  this  explanation  the  third  phase  in  the  production  of 
benzoylenurea  from  phthalamide  is  represented  by  the 
equation : — 

,NK.CO 

>)H,CO.C6H4.N(K)CO.Br  =  C6H/  |        +  HBr. 

\CO.NH 

According  to  a  patent   of  Meister,  Lucius,  and  Briining, 
)hthalimide  is  converted  into  the  sodium  salt  of  isatoic  acid   1 
)y  treatment   with  1  mol.  of  NaClO  and   1    mol,  of  XaOH. 
In  this  case  the  third  phase  is  : — 

-NXa.CO 
/  I 


NaC0j.CeH4.N(Xa)C0Cl  =  C^H^; 


\ 


CO— o 


Benzoylchloramide,  CeHj.CO.NHCl,  was  obtained  iu  a 
•ield  of  95  per  cent,  of  the  theoretical  by  shaking 
■enzamide  ( 1  mol,)  in  the  cold  with  a  sodium  hypochlorite 
olution  containing  1\  mols,  X'aOH  and  2  atoms  CI,  and 
cidifjnng  with  acetic  acid.  When  benzoylchluramide  is 
reated  with  exactly  1  mol.  of  X'a(JH,  it  is  almost  quantita- 
ively  converted  into  diphenylureii  (see  above)  ;  3  mols.  of 
taOH  convert  it  smoothly  into  anilme, 

1  In  the  conversion  of  .salicylamide  into  oxycarbanil  (see 
quation  above),  it  is  necessary  to  use  a  large  excess  of 
anstic  soda,  otherwise  the  product  contains  chlorine  com- 
ounds.  .\fter  heating  with  caustic  soda  and  sodium 
ypochlorite  on  the  water-bath,  oxycarbanil  is  precipitated 
y  a  current  of  carbon  dioxide ;  after  recrystallisatiou 
cm  hot  water  it  is  pure.  The  precipitation  by  carbon 
jioxide  makes  it  probable  that  sodium  oxycarb.anil  and 
;ot  the  salt,  C6H4(OXa)NH.CO.,Na  is  present  in  the 
jlution  ;  the  latter  would  also  readily  pass  into  amino- 
henol  on  heating  the  aqueous  solution.  Oxycarbanil  is 
able  towards  alkalis  ;  long  boiling  with  caustic  soda  is 
:quisite  to  effect  decomposition. — A,  C.  W. 

>yestuffs  produced  by  the  Action  of  Isatin  on  Ertrarts 
of  Isatis  tinctoria.      L,  ilarchlewski,     Anz.  Akad,  Wiss. 

iKrakau.,  1903,  227—230.  Chem.  Cectr,,  1902,2.  F^l, 
138. 

N  extract  prepared  from  the  fresh  leaves  of  Isatis  tinctoria 
ves,  with  an  aqueous  solution  of  isatin,  a  red  precipitate 

.'  Indirubin.  Extracts  of  the  dried  leaves  behave  differently, 
n  treatment  with  is.atin  solution,  they  give,  after   some 

,[ue,  a  dark  precipitate,  which  can  be  purified  by  washing 
ith  water  and  dilate  caustic  soda  solution,  dissolving  in 
lenol,  and  reprecipitating  with  ether.  It  forms  a  dark 
•own  powder,  readily  soluble  to  a  blue  solution  in  glacial 
■etic  acid,  slightly  soluble  in  alcohol  and  ether,  insoluble 


in  alkalis,  and  soluble  in  concentrated  sulphuric  acid  to  a 
yellow  solution,  which  changes  to  blue  on  standing.  Two 
independent  nitrogen  determinations  show  that  the  substance 
is  a  definite  chemical  compound,  and  it  has  been  given  the 
name  isatucyanine.  Its  absorption  spectrum  differs  from 
that  of  Indirubin.^A.  S. 

Azo  Dyestuffs;  Compounds  of  Sodium  Tetrazoditolyl 
Sidpliite  with  Aromatic  Amines  and  Pheuols.  and  their 
Transformation  into  Azo  Jji/estuffs.  A.  Seyewetz  and 
Biot.     Bull.  Soe,  Chim.,  19U2",  27,  [14],  747—751. 

.SoDixiH  tetrazoditolyl  sulphite  reiicfs  with  ethyl-3-naphthyI- 
amine  to  produce  a  crystalliue  compound,  which  is  trans- 
formed into  a  dyestuff  by  exposure  to  light  or  long  boiling 
with  alcohol  (this  Journal,  1901,  S88). 

Ethyl-ci-naphthylamine  reacts  in  the  same  manner,  pro- 
ducing a  brownish  oil,  which  becomes  crystalline  on 
agitation  with  a  little  alcohol.  The  compound  forms  small, 
light  brown  needles,  which  decompose  at  160°  C.  without 
melting.  Dilute  acids,  on  prolonged  boiling,  decompose 
the  compound  with  a  slow  evolution  of  sulphur  dioxide. 
Boiling  with  alkalis  regenerates  the  original  substances. 
On  exposure  to  light,  or  boiling  with  alcohol  in  the  dark, 
the  compound  yields  a  dyestuff  identical  with  that  obtained 
by  the  action  of  tetrazoditolyl  on  a-ethylnaphthylamine, 

a-  and  3  -  naphthylamine,  aniline,  o  -  toluidine,  and 
p-pheuylenediamine  give  similar  compounds,  which  behave 
in  the  same  manner.  The  compositions  previously  assigned 
{loc.  cit.}  to  these  compounds  are  now  confirmed. 

Only  those  compounds,  in  which  the  dia/.o  groups  have 
been  able  to  enter  the  amine  in  the  position  para  to  the 
NH2  group,  can  be  diazotised.  Thus  the  compounds 
obtained  from  a-naphthylamiae,  aniline,  and  o-toluidiue  can 
be  combined  by  means  of  the  diazo  compounds,  with  phenols 
and  amines,  3'ielding  new  dyestuffs, 

I'heuols  in  alkahne  solution  react  with  sodium  tetrazo- 
ditolylsulphite  under  the  action  of  light  to  yield  dyestuffs. 
No  intermediate  sulphite  compounds,  similar  to  those  formed 
from  the  amines,  could,  however,  be  isolated. — A.  C,  \V. 

Dyestuffs;    Ionic    Phenomena    in   .      A.    G.    Green. 

Zeits.  f.  Farben-  u.   Textil-Chem.,  1902,  1     [15],  413— 

414. 
O.  Fischer's  interpretation  of  several  colour  reactions  in 
the  triphenylmethane  series  as  ionic  (Zeits.  f.  Farben-  u. 
Textil-Chem.,  1^  281)  raises  the  question  whether,  in  general, 
the  appearance  of  colour  should  not  be  referred  to  ions 
rather  than  to  molecules.  Such  !in  hypothesis  seems  capable 
of  explaining  many  colour  phenomena  in  those  dyestuffs 
which  are  salts  of  sti'ong  acids  or  strong  bases,  and  there- 
tore  ionisable.  But  it  hardly  accords  with  other  facts,  such 
as  the  strong  coloration  of  benzene  bj'  benzene-az(i-/3- 
naphthol — a  body  which  is  practically  neutral.  And,  again, 
if  the  red  colour  of  aminoazobeuzene  in  hydrochloric  acid 
be  ascribed  to  the  organic  ions,  to  what  can  the  yellow 
colour  of  aminoazoheiizene  base  be  due  ?  However  impor- 
tant a  rule  ionisatioa  may  play  in  coiuiir  changes,  the  latter 
cannot  be  simply  an  outward  sign  of  the  former,  for  all 
dyestuffs  are  not  electroljtes. 

The  author  examines  in  detail  two  series  of  colour 
changes  in  the  triphenylmethane  dyestuffs,  which,  he  con- 
tends, are  difficult  to  explain  on  the  ionic  theorj-,  but  easy 
on  the  assumption  thai  the  appearance  of  intense  colour  is 
due  to  a  change  of  molecular  structure  from  the  carbinol  to 
the  quinoid  type. 

A.  If  a  strong  aqueous  solution  of  phenolphthalein 
sodium  salt  be  nearly  decolorised  by  an  excess  of  caustic 
soda,  and  then  diluted  with  water,  the  excess  of  alkali  can 
be  completely  neutralised  with  acetic  acid  without  any 
increase  of  colour,  which  remains  a  pale  pink.  If  the 
addition  of  acid  be  continued  until  the  solution  is  slightlj' 
acid,  it  becomes  quite  colourless,  and  a  little  weak  alkali 
will  merely  restore  the  pale  pink  colour.  But  if  the  slightly 
acid  solution  be  boiled  aud  cooled  (at  which  stage  a  white 
precipitate  may  be  observed  in  it),  and  then  made  alkaline, 
the  deep  red  colour  of  phenolphthalein  sodium  salt  makes 
its  appearance.  According  to  Herzig  and  Meyer's  theory, 
adopted  by  Fischer,  the  deeolorisation  by  strong  soda  lye  is 
due  to  reassociation  of  the  ions.    If  so,  the  colour  should 
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rctuin  on  neutralising  the  excess  of  alka!i,  whicli  is  not  the 
case.  In  the  author's  opinion  all  these  colour  changes  are 
hetter  explained  by  the  following  fonuula-  :  — 


acidity,  but  has  a  strong  albumin-precipitating  power, 
producing  precipitates  even  at  a  dilution  of  I  :  4U,U0U  or 
60,00U.— A.  S. 
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Colourless  carbiiiol  acid 
(cckl  taintlj-aticl  solution). 


Colourless  lactfnic  sciii 

((Uli.viiraticn  ol  ihe  ratbinol 

acid  onbcaluiK). 


In  t':e  carbinol  acid,  the  tendency  to  anhydride  formation  is 
greater  between  the  carbinol  hydroxyl  and  the  earboxyl 
group  than  between  the  former  and  the  phenolic  hydroxy!, 
and  this  determines  the  formation  of  a  colourless  lactone  m 
preference  to  a  cnloured  cpiinoid  body.  On  the  other  hand, 
the  addition  of  alkali  to  the  lactone  appears  to  change  it  at 
once  into  a  quinoid  sodium  salt  without  the  intermediate 
formation  of  carbinol. 

B.  If  Magenla,  Crystal  Violet,  or  Malachite  (ireen  be 
dissolved  in  just  enough  hydrochloric  acid  to  make  an 
orange-yellow  solution,  and  diluted  with  water  until  the 
characteristic  colour  of  the  dyestuff  appears,  the  yellow 
colour  mav  be  brought  back  by  the  addition  of  common 
salt  or  othe'r  metallic  chloride.  Chlorides,  therefore,  deter- 
mine the  same  colour  change  as  an  excess  of  hydrochloric 
acid.  Sodium  acetate  added  to  the  yellow  solution  changes 
it  again  to  the  characteristic  red,  violet,  or  green.  On  the 
ionic  theory  it  is  not  clear  why  sodium  acetate  should 
reverse  the  effect  of  sodium  chloride.  The  author's 
view  is  that  the  jellow  acid  solutions  contain  carbonium 
salts  analogous  to  triphenylmethyl  chloride.  The  latter 
has  been  shown  bv  Walden  (Ber.,  35,  StUS)  *"  combine 
with  metallic  chlorides,  forming  intensely  yellow  double 
salts  of  high  electric  conductivity.  The  carbonium  salts 
of  the  dyestuffs,  in  which  chlorine  is  attached  to  the  linking 
carbon  as  well  as  to  the  amino  groups,  are  probably,  when 
diluted  with  water,  transformed  into  the  corresponding 
carbinol,  which  at  once  changes  to  the  red,  violet,  or 
L'reeii  quinoid  anhvdride.  A  large  excess  of  acid  prevents 
the  carbinol  foniiation  and  consequently  the  quinoid 
formation.  A  metallic  chloride  has  a  simihir  effect,  because 
it  forms  with  the  carbonium  salt  a  double  chloride  of 
greater  electric  conductivity,  just  as  the  stability  of  many 
inorganic  chlorides  is  increased  by  combination  with 
chlorides  of  the  alkali  metals. 

The  fact  that  alcohol  has  not  the  same  effect  as  water, 
when  added  to  the  stroiiL'ly  acid  Kosaniline  solution,  may 
be  attributed  to  the  partial  neutralisation  cif  the  acid  by  the 
alcohol,  of  which  the  basic  properties  have  been  noticed  by 
Baeyer.— T.  A.  L. 

Aniline  Dyestuffs  as  Prenpilanis  of  Albumin.  II.  Hciden- 
hain.  Munch,  med.  Woohenschr.,  49,  437— 440.  Chem. 
Centr.,  1902,  2,  [3],  '.226.     (See  this  Journal,  1902,  966.) 

In  the  case  of  acid  dyestuffs  in  general,  the  power  of 
precipitating  albumin  increases  with  the  number  of  acid 
groups  in  the  dvestufE  molecule,  but  is  dimiuished  by  the 
introduction  of  amino  groups.  Exceptions  to  this  rule  have, 
however,  been  observed.  For  example,  the  albumin-pre- 
cipitating power  of  Blue  Black  B  (with  one  OH  and  three 
SO3H  groups)  is  onlv  one-quarter,  and  that  of  Brilliant 
Black  3  B  (with  one  ("»H  and  four  SO;,H  groups)  only  one- 
twentieth  as  irreat  as  that  of  analogous  dyestuffs.  (Jn  the 
other  hand,  \  lolet  Black   (B.A.S.F.)  possesses  only  slight 


English  Patents. 

Indiyo    Colouring  Malters  [Indigo   Dyestuffs']  ;  Manufac 
lure  of  Initial   Materials  relating  to  the  Production  cj 

.     J.    Y.   Johnson,   London.     Krom  The    Badische 

Anilin  und  Soda  Fabrik,  Ludwinshal'en,  Germany.     Eng 
Pat.  16,420,  Aug.  l.'i,  1901. 

See  Fr.  Pat.  313,872  ;  this  Journal,  1902,  170.— T.  A.  L. 

Indigo  [Indigo  Dyestuffs']  in  an   Improved  Condition foi 

Transport    Storage  and    Use;  Production   of  .    J 

Y.  Johnson,  London.  From  the  Badische  Anilin  um 
Soda  Fabrik,  Ludwigshafen,  Germany.  Eng.  I'ai.  178'J 
Jan.  22,  1902. 
Indigo  in  the  form  of  paste  is  mixed  with  starch,  suga 
(syrup),  kieselguhr,  tripoli,  magnesia,  clay,  talc,  chalk,  ol 
laminaria  powder  with  or  without  gypsum,  dextrin,  or  guii 
to  act  as  a  binding  medium.  The  mass  is  filter-pressed 
cut  into  pieces  of  a  convenient  size,  and  slowly  dried.  Tl!> 
laminaria  powder  is  obtained  by  drying  certain  kinds  o 
seaweed  (for  instance,  laminaria  eloustomt).  which  ihei 
forms  a  pulverulent  mass,  swelling  up  when  moistened 
By  employing  laminaria  powder,  the  dry  indigo,  when  finel, 
powdered,  can  be  mixed  with  it,  pressed,  and  cut  into  piece 
of  a  convenient  size.  The  products  so  formed  readily  dLs 
integrate  when  moistened,  forming  an  easily  reducible  iudigf 
vat.— T.  A.  L.  i 

Black    Sulphur  Colouring  Matter   [Sulphide  Dyesluffi] 

Manufacture  of  a .     J.  Y.  Johnson,  Lundim.    Froi 

The  Badische  Anilin  und  Soda  Fabrik,  Ludwigshafei 
Germany.     Eng.  Pat.  18,897,  Sept.  21,  1901. 

See  Fr.  Pat.  313,773  ;  this  Journal,  1902,  169.— T.  A.  L. 

Azo  Colouring  Matters  [Azo  Dyestuffs],  and  Intermedial 

Producis  relating  thereto  ;  Manufucture  of .     J.  ^ 

Johnson,  Loudon,  brom  The  Badische  Anilin  und  Sod 
Fabrik,  Ludwigsliafen,  Germany.  Fug.  Pat.  20,55 
Oct.  14,  1901. 


See  Fr.  Pat.  31 5,93 :j 


a.  Li.  '       •"" 

.Mi 


this  Journal,  1 90:',  701.— T.  A.  L. 

Visazo   Dyestuffs    [Azo    Dyestuffs]    for    Wool 

Intermediate  Product ;  Manufacture  uf .     O.  ImiB^ 

liOndon.  From  Die  Farbwerke  vorm.  ileister,  Lucii 
und  Briining,  Hochst  a/Main,  Germany.  Log.  Pa 
16,957,  Aug.  2.?,  19111. 

See  Fr.  Pat.  313,748  and   I'.S 
1902,  169  and  471. — T.  A.  L. 


Pat.  693,670:  this  Journi 


Colouring  Matters    [Sulpliide   Dycstuff's]   directly  Dgeu 

Cotton;  Manufacture    of  .     C.    \).   Abel,    Londo 

From   The   Act.-Ges.  f.  Anilinfabr.,  Berlin.     Kng.  Pi 
17,564,  Sept.  2,  19UI. 

See  Fr.  Pat.  313,947;  this  Journal,  1902,  170.  See  al 
Fr.  Pat.  3(j3,524  and  iing.  Pat.  55S0  of  19ul  ;  this  Jonrni 
1902,  41  and  249.— T.  A.  L. 

Anthraguinone ;  Manufacture  of  Pure  •.     Sadler  ai 

Co.,  Ltd.,  and   A.  Driedger,  Middlesbrough,  ^■o^k.    Ec 
Pat.  17,635.  Sept.  3,  1901. 

Cbide  .anthraquinone  (92—94  per  cent,  of  CnHsO,) 
dissolved  in  three  times  its  weight  of  boiling  aiiiline.  t 
cooling,  pure  anthraquinone  (99 -S  per  cent,  of  C'uHjt 
crystallises  out  in  bright  yellow  needles. — T.  A.  L. 

Colouring  Matters  [AnthraceJie  Dyestuffs],  and  of  /«'■ 
mcUiat'e  Products  therejor  ;  Manujacture  of  iV""  — " 
H.  K.  Newton,  London.  From  The  Fiirbenfabnk 
vorm.  F.  Bayer  and  Co.,  Flberfeld,  Germany.  Eug.  1' 
17,807,  Sept.  5,  1901. 

See  Fr.  Pat.  243,315  ;  this  Journal,  1902,  402.— T.  A.  L. 


lug.  30. 1902.] 


JOURNAL   AND   PATENT  LITERATCTRE.— Cl.  V. 


1073 


DxiTBD  States  Patents. 

Indoxi/l  [Iiidii/o  Dt/esliiffsl,  iVf- ;  Process  of  Makinr/ . 

i    B.  Hoiiiolk;i  ami  O.  liiebknecht,  Frankfort.     Asfignor?  to 
I     Farbwerke  vorm.  Moister,  Lucius  unci   Briining,  Hiichst 
'     a/Main.  Genuanv.     T'.S.  Pat.  704,804,  July  1.),  1902. 
I  ■  .      "  . 

:Soi>irM  amide  is  heated  with  pheDylglyciiiphenylfilycide  to 

!a  high  temperature  ia  ])resence  of  suitable  diluents.  (See 
Ene.  I'at.  16,875  of  UtOl  ;  this  Journal,  19u2,  1024.) 

— T.  A.  L. 

iAnthraiiuinone  Di/e   {^Anthracene   Dyestuffs'],  and   Process 

I    ofMahiny  Same;   Blue .     ('.  Uartmanu.     Assignor 

I  to  Farbwerke  vorm.  Meister,  Lucius  und  Briining, 
I  Hbchst  a/Main,  Germany.  U.S.  Pat.  704,798,  July  15, 
;    1902. 

iTetra-amino-anthraqui^ones  are  treated  with  formal- 
iehyde  and  sulphurous  acid  in  presence  of  hydrochloric 
icid.  The  resulting  products  are  dark  blu3  powders, 
soluble  in  water  to  greenish-blue  solutions  which  are  not 
iltered  by  dilute  acids  or  alkalis.  They  are  acid  dyestuffs, 
^ving  level  greenish-blue  shades,  tolerably  fast  to  alkalis, 
ight,  and  boiling. — T.  A.  L. 

Leucor/alloci/anine,  and  Process  of  Malumj  Same.  C.  de  la 
Harpe,  Basle.  Assignor  to  the  Dyeworks,  formerly  L. 
Durand,  lluguenin.aiul  Co.,  Basle,  Switzerland.  U.S.  Pat. 
704,.'iOl,  Julys,  1902. 

The  sulphonated  gallocyanines,  obtained  by  the  action  of 
litrosoalkvlbenzyl.'iniline  sulphonie  acids  on  gallic  acid  or 
ts  derivatives,  or  those  obtained  by  sulphonating  the 
product  of  the  action  of  nitrosodiphenylamine  on  gallic 
icid  or  its  derivatives,  are  reduced  by  the  reducing  agents 
Qentioned  in  U.S.  Pat.  029,666  (for  example,  zinc  dust, 
cetic  and  hydrochloric  acids).  The  leuco  derivative  thus 
btained  from  nitroso-ethylbenzylaniline  sulphonie  acid  is 
greenish  paste,  soluble  in  hot  water  to  a  yellowish-green 
olution,  in  sodium  acetate  to  a  pale  blue,  and  dyeing 
hromium-mordanted  fibres  blue  shades.^  A.  C.  W. 

\:o  Dye  ;  Red .  W.  Herzberg  and  O.  Siebert.  As- 
signors to  Act.-Ges.   f.   Anilinfabr.,  Berlin.        U.S.  Pat. 

704.825,  July  15,  1902. 

■)IAZ0TISED  p-nitro-0-aminosalieylic  acid  is  combined  with 
-amino  -p  -  toluene  -p  -  sulphaminotolueue  formula.     The 
psulting  dyestuff  gives  deep  yellowish-red  shades  of  great 
(istness  on  a  chromium  mordant. — T.  A.  L. 

.:oDye;  Red .     W.  Herzberg  and   0.   Siebert.  As- 

>ignors  to  Act.Ges.  f.  Anilinfabr.,   Berlin.       U.S.  Pat. 

704.826,  July  15,  1902.  , 

'lAzoTfsKP  picramic  acid  is  substituted  for  the  p-nitro-o- 
ninosalieylic  acid  in  the  preceding  specification,  the  dye- 
utf  formed  giving  deep  Bordeaux-Red  shades  of  great 
stness  on  chromium-mordanted  wool. — T.  A.  L. 

>yes;  Process  of  Making  Extract .     K.  Lefretil  and 

;  E.  T.agliani,   'Susa,   Italy.     U.S.  P.at.   704,843,   July   15, 
\  1902. 

ytTEOUS  extracts  of  Old  Fustic  {3fonis  tinctoria'),  New 
ustic  (i?AM.s  cotinus),  or  Quercitron  (^Quercns  tinctoria' 
■e  treated  under  pressure  at  110' — 150^  C.  with  an  alkali 
'ilphite  or  bisulphite.  The  resulting  products  are  said  to 
ve  shades  of  greater  brilliancy  and  permanence  than  the 
itracts  as  ordinarily  employed. — T.  A.  L. 

y.-PREPAEmO,  BLEACHING,  DYEINa, 

[•RINTING,   AND   FINISHING   TEXTILES, 

YARNS.  AND  FIBRES. 

'iidigo  ;  Recovery  of ,from  Waste  Textile  Material. 

Textile  Colorist,  1902,  24,  [283],  199. 

vo  air-tight  iron  vessels  are  connected  by  a  rotary  pump  ; 
jie  is  charged  with  the  waste  material,  and  the  other  with 
bsh  material,  preferably  loose  wool,  cops,  or  slabbing.     A 


suffieieut  quantity  of  water,  hydrosalphite  of  soda,  and 
caustic  soda  is  ther.  introduced  and  allowed  to  circulate, 
until  transfer  of  the  dyestuff  from  the  waste  to  the  fresh 
material  has  reached  its  limits.  The  newly-dyod  material 
is  treated  successively  with  weak  acid  and  water,  and 
exposed  to  the  air  to  develop  .and  fix  the  colour.  In  this 
way  light  and  medium  blues,  which  might  eventually  serve 
as  bottoms,  are  obtained. — A.  S. 


Printing  .-  Improvements  in .     E.  C.  Kayser.     Fjirber- 

Zeit.,    I'.IU2,   13,    [13],    vo9_23i.     (See    this    Journal, 
1902,  770.) 

Tmb  fact  that  freshly  developed  azo  dystuffs  are  not 
affected  by  the  agents  commonly  employed  iu  preventing 
tlu'ir  production  on  the  fibre  le.ads  to  the  following  general 
method  of  attaining  reserve  effects. 

An  azo-pink  design,  produced  by  means  of  o-nitro- 
phenetidine  ou  a  /3-naphthol  ground,  is  over-printed  with  a 
thickened  emulsion  of  sulphite  white,  the  design  on  the 
second  roller  being  a  little  broader  than  that  on  the  first. 
In  this  way  the  first  colour  is  effectually  protected,  and  the 
material  is  subsequently  developed  with  paranitraniline  in 
the  ordinary  manner,  the  final  result  being  a  pink  pattern 
ou  a  red  ground.  A  blue  grouiid  is  conveniently  obt.ained, 
after  protecting  the  printed  azo-colour  with  the  reserve,  by 
padding  the  materi,<il  with  a  Nitroso  Blue  solution  prepared 
by  mixing  15  grms.  of  Nitroso  base  M  R  (50  per  cent.), 
30  grms.  of  tannin,  40  c.c.  of  orthophosphoric  acid  (50  per 
cent.),  6  grms.  of  oxalic  acid,  20  grms.  of  resorcinol,  and 
750  c.c.  of  dilute  gum  tragacanth  ;  the  resorcinol  may  be 
omitted,  but  the  shade  produced  is  redder  and  weaker.  Other 
examples  of  the  use  of  this  reserve  are  indicated. 

A  red  design  on  a  black  ground  is  formed  by  printing  the 
ordinary  Paranitraniline  Red  on  a  /3-uaphthol  ground, 
covering  the  pattern  with  an  iusoluble  reserve,  snch  as  a 
starch  emulsion  of  magnesium  carbonate  or  zinc  oxide,  and 
finally  treating  with  Aniline  Black.  The  red  design  may  be 
surrounded  by  a  contour  of  a  different  colour  by  over- 
printing with  the  starch  emulsion  to  which  a  basic  colouring 
matter  such  as  Hhodaminc  or  Auramine  has  been  added. 

The  employment  of  diazotised  naphthionic  acid  as  a  white 
reserve  under  Paranitraniline  Red  is  recommended ;  the 
soluble  azo-compounil  formed  by  interaction  with  the 
/3-naphthol  is  readily  removed  by  washing  and  scouring, 
leaving  a  well-defined  white. 

It  is  sometimes  convenient  to  use  a  more  soluble  reducing 
agent  than  neutral  sodium  sulphite  in  the  reserves  for 
azo-corapounds  and  the  very  soluble  compound  obtained  by 
combining  this  salt  with  acetone  in  molecular  proportions 
may  be  conveniently  employed  for  this  purpose. 

.\n  excellent  reserve  for  all  dyestuffs  printeil  with 
albumin  is  obtained  by  using  a  solution  of  metaphosphoric 
acid  iu  British  gum.  A  colour  pattern  under  pigment 
colours  may  be  produced  by  first  printing  on  a  tannin 
ground  with  metaphosphoric  acid  and  a  basic  dyestuff,  and 
then  padding  or  over-printing  with  the  albumin  emulsion 
of  the  pigment.  In  this  way  a  pink  design  in  1,'hodamine 
may  be  formed  on  a  ground  of  Chrome  Green,  Ultramarine, 
or  I'russian  blue. — G.  T.  il. 

Dextrins  ;  Examination  and  Analysis  of  Commercial . 

F.  Lippmann. 

See  under  XXlll.,  page  llol. 

EKGtiSH   Patents. 

Dyeing    Yams  of  Woollen,    Worsted,  Silk,  or  other  like 

Fibres    [at    Interrals~\  ;    3Ieans  for  .      It.  ileUor, 

Huddersfield.     Eng.  Pat.  16,705,  Aug.  21,  1901. 

T"o  dye  yarns  at  certain  definite  intervals,  they  are  stretched 
in  the  form  of  hanks  across  a  number  of  laths  or  bars, 
arranged  parallel  to  one  another  iu  a  frame,  the  frames  thus 
filled  with  hanks  being  placed  iu  between  empty  frames 
upon  a  movable  skeleton  platform.  Pressure  is  exerted 
upon  the  pile  of  frames  with  the  object  of  compressing  those 
portions  of  the   hanks   which    lie    immediately  above  and 
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telow  the  laths,  while  the  other  portions  of  them  remain 
free.  On  immersing  the  frames  in  a  dyebath,  the  latter 
portions  of  the  hanks  alone  become  dyed. — E.  B. 

Prinlinq  Machines  for  Te.rtilr  Fabrics .     0.  Lecloux, 

Stenibert,  Belgium.     £ag.  Pat.  20,537,  Oct.  14,  1901. 

1'rixtino  is  accomplished  by  means  of  adjustable  bars 
which  are  so  arranged  that  each  may  be  iiumersed,  as 
required,  in  its  own  separate  colour  receptacle.  The  fabric 
to  he  printed  passes,  face  downwards,  under  an  iiidiarubber 
pad  against  which  it  is  pressed  while  it  is  being  printwi  by 
the  bars  from  below. — E.  B. 

United  States  Patents. 

Cellulose  Fabrics ;  Improved .     A.J.Hill, 

Twickenham,  Eug.     U.S.  Pat.  70.5,244,  July  22,  1902. 

Cotton  yarn  or  fabric  is  hydrated  (mercerised)  in  an 
unstrained  condition,  then  sprayed  or  immersed  in  a 
solution  of  aproteid  {e.(j.,  albumin,  20  parts  ;  borax,  1  part ; 
water,  79  parts;  or  casein,  l.'i  parts;  NajCOj,  1  part; 
water,  84  parts),  dried  and  finally  varnished  with  a  solution 
of  gelatin  (10  per  cent.)  containing  paraformaldehyde 
(0- 1  per  cent.),  which  is  converted  to  formaldehyde  by  the 
agency  of  heiit.  Alternatively  a  cellulose  .solution  may  be 
precipitated  on  the  fibre  previous  to  the  treatment  with 
proteid;  the  material  may  be  crimped  with  hot  rolls  before 
or  after  the  varnishing  process ;  or  the  varnishing  (water- 
prooting)  process  may  be  omitted. — R.  L.J. 

J'luids  ;    [Artificial   Fibres']    Method  of  Dispersing . 

W.  J.  Morton,  New  York.      U.S.  Pat.   7Uj,691,  July  29, 
1902. 

The  composite  fluid  (collodion  solution,  liquid  glue,  &c.)  is 
delivered  in  a  viscous  condition  into  the  path  of  a  con- 
vective  discharge  of  high-tension  electricity  which  breaks  it 
up,  and  simultaneously  evaporates  the  volatile  liquid  com- 
ponent, and  solidifies  the  fixed  component  into  multiple 
fibres.     Several  forms  of  apparatus  are  described. 

~G.  H.  R. 

Bleaching  Vat.  F.  Taylor,  Doagh ;  A.  Cooke  and 
B.  W.  D.  Montgomery,  Delfast.  Assignors  to  the  Lish- 
man  Process  Bleaching  Company,  Limited.  U.8.  Pat. 
704.402,  July  8,  1902. 


See  Eng.  Pat.  3518  of  1901  ;  this  Journal,  1901, 
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Mercerising  Machine.     M.  Frings,  Paris. 
U.S.  Pat.  704,531,  July  15,  1902. 

See  Eng.  Pat.  23,470,  1900;  this  Journal,  1902,  171. 

— G.  T.  M. 

Dyeing  ;  Apparatus  for .     R.  lllingworth,  J.  T.  Mazey, 

and' G.  Xaylor,  Coventry.     U.S.   Pat.    704,191,  July  8, 
1902. 

See  Eng.  Pat.  9720,  1901  ;  this  Journal,  1902,  102.5. 

— G.  T.  M. 

Dyeing  ;  Apparatus  for .     R.  Weiss,  Mulhouse, 

Ciermany.     U.S.  Pat.  704,283,  July  8,  1902. 

See  Eng.  pat.  486,  19C0  ;  this  Journal,  1900,  345. 

— G.  T.  H. 

Stiffening  and  Making  Impervious  to    Water  Starch-filled 
and  Ironed  Laundry-finished  Substances   of  Bodies   of 

Collars,   Cuff's,   &-c  ;  Pmress  for    .     K.   A.  .Mann, 

Troy,  ISew  York,  Assignor  to  the  Antiaqua  Co.,  Albany, 
New  York.     U.S.  Pat.  700,793,  May  27,  1902. 

STAKcn-filled,  laundry-finished  articles  snch  as  cuffs,  collars, 
&c.  are  stiflened  and  rendered  impervious  to  wiiter  by  treat- 
ment with  a  solution  of  "  soluble  cotton  "  in  alcohol,  ether, 
amyl  acetate  or  acetone,  this  solution  being  pressed  into 
the  body  of  the  fabrics  by  means  of  revolving  flexible  rollers. 
The  soluble  cotton  thus  introduced  may  be  again  removed 
when  required  simply  by  washing  the  goods  with  alkaline 
solutions. — G.  T.  M. 


VII.-ACIDS.  ALKALIS.  AND  SALTS. 

Monnpcrsulphnric  Acid;  Action  of  Hydrochloric,  Hydro- 

bromic,  and  Hr/drq/!uoric  Acids  on  .     E.  Wedekind. 

Bull.  Soc.  Chim.,   i'.Mi2,   27,    [14],  712— 714.     (See  also 
this  Journal,  1900,  172,  278,  777  ;    1901,  578.) 

Baeyer's  dry  reagent  obtained  from  potassium  persulphate 
and  strong  sulphuric  acid,  oxidises  hydrochloric  and  hydro- 
bromic  acids  in  the  cold,  with  evolution  of  heat.  The  dry 
gaseous  acids  react  in  the  same  manner,  but  less  violently 
Since  monopersulphuric  acid  oxidises  the  hydracids,  and 
since  the  water  formed  in  the  reaction  can  be  retained  by  th( 
sulphuric  acid,  it  became  a  natural  question,  "  What  is  th( 
action  of  this  reagent  on  hydrofluoric  acid  r*  "  Potassiun 
sulphate  aud  sulphuric  acid  are  not  sensibly  attacked  bj 
fluorine  in  the  cold,  but  decomposition  does  take  plact 
at  a  high  temperature.  If  anhyiircus  hydrofluoric  acid  bt 
mixed  with  the  dry  monopersulphuric  acid,  there  is  a- 
first  no  action,  but  the  hydrofluoric  acid  is  soon  given  of 
in  gaseous  form.  A  current  of  gaseous  hydrofluoric  acio 
was  passed  over  the  dry  reagent ;  the  gas  did  not  then  igniti 
crystallised  silicon.  Anhydrous  hydrofluoric  acid  was  added 
drop  by  drop,  to  the  dry  reagent  contained  in  a  loof 
platinum  tube  closed  at  each  end  by  plates  of  fluorspar;  nc 
blue  coloration,  due  to  ozone,  could  be  observed.  Thus 
hydrofluoric  acid  differs  from  the  other  halogen  acids  it  • 
regard  to  its  action  on  Caro's  reagent. — A.  C.  W. 

Bleaching  Ponder ;  Constitution  of .     II.  IJitz.    Zeiis 

augew.  Chem.,  15,  [30],  749 — 755. 

The  different  views  held  as  to  the  composition  of  bleachinj 
powder  have  arisen  chiefly  over  the  occurrence  in  th< 
substance  of  unchlorinated  lime,  and  over  the  question  o 
the  existence  or  non-existence  in  it  of  calcium  chloride 
Even  the  latest  text-books  regard  the  (juestion  as  not  ye 
settled.  Ostwald,  for  instance,  says  that  bleach  may  bi 
regarded  eiiher  as  a  compound  with  Odiing's  formula  or  a 
a  mixture  of  calcium  chloride  and  hypochlorite,  and  that  t< 
decide  the  question  a  comparison  should  be  marie  betweei 
the  physical  properties  of  bleaching  powder  and  those  of  : 
mi.xture  artificially  prepared  of  these  two  s:ilts.  Uecenlly 
von  Tiesenholt  has  formulateil  a  new  view  as  to  the  coin 
position  of  bleaching  powder  (this  Journal,  1901,  248) 
he  looks  on  it  as  a  mixture  of  calcium  cliUiride  anJ 
hypochlorite,  formed  according  to  the  reaction 


20a(OH)3  H-2Cljl;:Ca(OCl)2  -i-  CaClj.2UjO, 


r 


which  he  regards  as  reversible,  and  consequently  tendin. 
to  a  limit  and  never  carried  completely  through  in  on 
direction,  so  tliaf  the  product  always  contains  free  lime 
and  never  contains  the  theoretical  quantity  of  availabl 
chlorine. 

The  author  criticises  v.  Tiesenholt's  views,  chiefly  onthj 
ground  of  his  own  former  work  on  the  subject  (this  Joumn 
1901,  247).  He  points  out  that  he  prepared  a  bleac 
of  exactly  the  composition  Ca().CaCl(()Cl)  .H.,<1  +  Hj( 
and  that  this  on  heating  loses  haif  of  its  water  at  100°  ( 
(or  in  a  desiccator  oi-er  sulphuric  acid),  gives  off  oxygen  i 
150"— 180 C,  leaving  a  residue  of  CaO.CaCL.HjCan 
loses  the  remaining  water  only  at  a  red  heat.  This  bleac 
gives  off  no  chlorine  when  heated,  but  more  higkl 
chloriiKited  bleaches  (according  to  the  author,  mixtures  c 
of  the  substances  just  formulated  with  the  subfltanc* 
CaCl(OCr).HJ>)  do.  According  to  v.  Tiesenholt  auy  watt 
present  in  the  bleacliicg  powder  must  be  attached  to  tb 
calcium  chloride  (which  docs  not  give  uj)  its  water  ti 
heated  above  200°  C.)  or  present  as  calcium  hydroxid/ 
which  only  loses  water  at  a  red  heat,  so  thtit  no  sample  <| 
bleaching  powder  should  give  off  water  below  200°  C.,  ^ 
conclusion  not  in  accordance  ^\■itll  the  facts.  MoreoTe? 
his  exphination  of  the  evolution  of  chlorine  on  heatiii 
is  that  the  water  acts  on  the  hypochlorite  giving  hyiK* 
chlorous  acid,  which  then  reacts  on  the  chloride,  producin 
free  chlorine  and  calcium  hydroxide.  According  to  th' 
all  samples  of  bleachii  g  powder  should  evolve  ehloriii 
when  heated,  and  jirobahly  with  greater  readiness  as  the 
contain  more  water ;  yet   not  only,  as  stated  above,  docs 
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I  leach  of  a  certain  composiliou  give  off  no  chloriue  when 
jeated,  but  those  samples  which  do  give  it  off  contiiin  less 
L-ater  than  that  which  does  cot. — J.  T.  D. 

fleaching  Powder  ;   Fnrmation   of ,from  the  Point  of 

■  Vietc  of  the  Line  of  Muss  Action.  F.  Winteler.  Zeits. 
I  angew.  Chem.,  15,"[:'l],  "73—780. 

'he  author's  investigations  arose  from  dilficulties  ex- 
erienced  in  making  bleaching  powder  from  eiectrolytic 
hloriiie.  A  grey  slimy  mass  was  produced,  containing 
ut  little  available  chlorine,  and  much  chlorate  and  chloride, 
his  was  found  to  be  due  to  carbon  dioxide  in  the  gas, 
rising  from  the  carbon  electrodes  used  in  the  process ;  but 
le  difficulty  was  overcome  through  the  investigations 
immarised  below. 

Hitherto,  it  has  been  assumed  that  the  formation  of 
leaching  powder  is  a  reaction  between  gaseous  chlorine 
ad  calcmm  hydroxide,  and  opinions  have  been  divided  as 
1  whether  partly  slaked  lime  would  react  with  chlorine,  or 
hether  a  small  excess  of  water  above  that  required  to 
vdrate  the  hme  completely  was  necessary.  The  author 
IS  shown  that  quicklime,  to  which  water  insufficient  for 
)mplete  hydration  has  been  added,  may  yet  (■ontaiu  water 
such,  and  will  then  reuci  with  chlorine,  whilst  a 
jmpletely  hydrated  limo  whicli  has  been  dried  at  rjo  C. 
it  which  temperature  the  hydroxide  does  not  dissociate 
all)  is  absolutely  inert  towards  perfectly  dry  chlorine. 
be  coutiicting  results  of  former  experimenters  are 
obably  explained  by  these  facts  and  by  the  difficulty  of 
oroughly  dry  ing  chlorine  prepared  in  the  ordinary  way 
he  author's  gas  was  derived  from  cylinders  of  liquid 
ilorine). 

The  excess  of  water  now  proved  to  be   necessary  for 
.action  shows  that  not  chlorine  gas   but  chlorine  water  is 
,e  reacting  substance  ;   and  chlorine  water  must   be  looked 
li  as  a  substance  in   which  a  state  of  equilibrium  exists 
tween  the  reversible  reactions  CU  +  H20;:^HC1  -  HOCl. 
lillon  in  1849  showed  that  hydrochloric  and  hypochlorous 
ids  could  coexist  in   very  dilute   solutions,  and   Gopner, 
er,  proved  the  presence  of  hypochlorous  acid  in  chlorine 
iter.)     When  chloriue  water  acts  on  calcium  hydroxide, 
■  velocity  of  reaction  of  each  of  the  two  acids   is   con-   i 
.ioDed  by  the  concentration,  chiefly  of  the  hydrogen  ions 
,4   hydroxyl    ions,  and    the    temperature.     The"   highly    ; 
,  sociated  hydrochloric  acid  reacts  first,  producing  calcium 
!ioride  and  oxychloride,  and  by  its  disappearance  causing 
!  formation  of  more  hypochlorous  acid,  which  then  reacts   j 
t  only  on  the  calcium  hydroxide,  but  on   the   calcium 
oride   and   oxychloride    now    present.     Thus    bleaching 
ivder  may   contain    Ca(OH)Cl,    Ca(OH)(OCl),    CaClj,   I 
(OCI);,     and     Ca(OCl)Cl,     together     with     excess    of 
cium    hydroxide,   and   hypochlorous   acid.       Moreover,   ' 
|Bre  conditions  exist  favourable  to  the  decomposition  of    ; 
cium  hypochlorite,  the   products   of  that  decomposition, 
eium  chlorate  and  chloride,  will  also  be  present. 
Oalcium  oxychloride   undoubtedly  exists  as  a  constituent 
ileaching  ]iowder.     Calcium   oxychloride  when  prepared    ' 
\-  exists  as  white  feathery  crystals,  which,  when   treated 
h  a  great   excess   of  water,   are    hydrolysed,   yielding   ' 
i2ium  chloride  and  hydroxide  ;  and  the  latter  appears  as   i 
;  vhiie  precipitate,  exactly  similar  to  that  yiehled   by  the 
i  dment  of  bleaching  powder  with  water.     The  author  has 
:,eated  Kuigzett's  experiment  of  cooling  a  strong  solution 
'  bleachmg    powder,   when     feathery   crystals    separate. 
'i!se  can  be  washed  free  from  hypochlorite  by  concentrated 
'iiinm  chloride  solution,  but  are  decomposed  by  excess  of 
"er,  exactly  like  calcium   oxychloride.     It  is  thus  clear 
It    hydrochloric   acid   reacting   on  excess   of    lime  may 
I.duce  calcium   oxychloride,  and  that   this  substance  is  a 
i;Stant    constituent     of     bleaching    powder,    to      which, 
t  -efore,  no   single  formula  can    be  given.     Hypochlorous 
1 1  is  able,  iu  turn,  to  react  not  only  on  calcium  o.xychloride 
(  aut)  but   also  on   calcium  chloride   (Lunge  and  Xaef), 
'  1  production  of  the  compound  CaUCU. 

he  author  collects  the  various  formulae  that  have  been 
loosed  for  bleaching  powder,  and  poiuts  out  that  none 
C;  be  cousidered  satisfactory,  or  can  indicate  all  the 
d.  impositions  of  which  bleaching  powder  is  capable,  for 
.lli:annot  be  considered  as  a  chemical  unit.  He  then 
•gliders  the  modes  of  decomposition  of  bleaching  powder. 


The  production  of  chlorine  with  evolution  of  oxygen 
occurs  to  greatest  extent  in  strongly  alkaline  solution  at 
high  temperatures,  i..'.,with  high  hydroxyl  ion  concentration. 
These  conditions  arise  at  the  beginning  of  the  ehlorination, 
when  pure  chlorine  pas.ses  over  moist  calcium  hvdroxide' 
and  the  reaction  proceeds  with  considerable  evolution  of 
heat.  The  slight  solubility  of  lime  in  water  limits  the 
possible  OH-conceutratioii,  and  explains  why  lime  is  the 
most  suitable  base  for  the  production  uf  hypochlorites  ;  but 
the  evolution  of  oxygen  docs  oecur  under  these  circum- 
stances, and  is  mininnsed  by  lessening  the  excess  of  water 
m  the  lime,  by  diluting  the  chlorine  with  air,  and  by 
external  cooling,  measures  which  lower  the  temperature 
and  the  concentration  of  the  hydroxyl  ions.  The  author's 
experiments  show  clearly  that  increasing  concentration  of 
the  hydroxyl  ious,  brought  about  by  addition  of  varying 
quantities  of  caustic  soda  solution  to  portions  of  the  same 
solution  of  bleaching  powder,  incre.ises  raiiidly  the  rate  at 
which,  at  a  given  temperature,  decomposition  into  cak-ium 
chloride  and  oxygen  occurs. 

.Similar  experiments  show  that  the  ordinary  text-hook 
statement  that  chlorates  are  produced  by  leading  chlorine 
into  hot  concentrated  solutions  of  alkali' by droxuies  is  not 
founded  on  fact,  for  the  direct  decomposition  of  hypo- 
chlorite into  chlorid.-  and  oxygen  proceeds  more  and  liiore 
rapidly  as  the  concentration  of  the  hydroxide  increases.  In 
f.ict,  no  chlorate  production  occurs  with  more  than  36  per 
cent,  concentration  of  sodium  hydroxide. 

But  too  low  concentration  of  hydroxyl  ions  is  also  inimical 
to  the  formation  of  hypochlorite.  If  anything  be  present 
which  will  remove  the  hydrogen  ions  (hv  neiftralising  the 
hydrochloric  acid),  such  as  calcium  carbonate,  theie  is 
forination  of  free  hypochlorous  acid  which  readily,  especially 
at  high  temperatures,  forms  chloric  and  hydrochloric  aciua 
--;!C10H  =  HCIO,,  +  2HC1.  In  the  author's  experiments, 
dry  chlorine  was  without  action  on  dry  calcium  carbonate  ; 
but  chlorine  led  through  calcium  carbonate  suspended  in 
water  gave,  .it  the  ordinary  temperature,  5-8  per  cent, 
of  chlorate  and  11-3  per  cent,  of  chloride;  at  lOO'C, 
S-o  per  cent,  of  chlorate  and  23-6  per  cent,  of  chloride 
(evolution  of  oxygen  having  here  occurrerl  also).  The 
hydrochloric  acid  of  the  chlorine  water  reacts  on  the 
calcium  carbonate ;  the  hypochlorous  acid  is  unable  to  do 
so,  but  resolves  into  chloric  and  hydrochloric  acids,  both  of 
which  can  react,  forming  chlorate  and  chloride  respec- 
tively. Two  samples  of  pure  hypochUirous  acid,  containing 
10-  62  per  cent.,  were  left  at  the  ordinary  temperature,  one 
without  addition,  the  other  with  addition  ot  calcium  car- 
bonate ;  after  8  days  the  percentages  of  hypochlorous  acid 
in  them  were  respectively  10-37  and  3-84. 

That  the  hypochlorite  may  not  react  with  the  moisture 
present  in  the  sense  KOCI  +  HoO  =  K(.)H  +  IKJCI,  the 
presence  of  hydroxyl  ious— in  bleaching  powder  either  as 
Ca(OH)Cl  or  CaCOH),  — is  necessary,  otherwise  free 
hypochlorous  acid  and  alkaH  are  formed,  until  the  OH-con- 
eentration  necessary  for  equilibrium  is  thus  secured.  If,  by 
excess  of  chlorine  (that  is,  HCl  +  HOCl),  the  whole  of  the 
alkali  is  destroyed  (and  the  OH-ious  removed),  the  for- 
mation of  chloric  aud  hydrochloric  acids  from  the  free 
hypochlorous  acid  goes  on,  and  these  acids  decompose 
more  hypochlorite ;  this  process  will  go  on  till  the  whole 
of  the  hypochlorite  has  been  converted  into  chlorate  and 
chloride.  The  effect  of  excess  of  chlorine  in  [iroducinn-  the 
deliquescent  calcium  chlorate  is  thus  explained,  and  it  is 
clear  that  the  chlorinatiou  should  he  stopped  while  a  certain 
amount  of  free  alkali  (in  the  ease  of  bleaching-powder, 
6 — S  per  cent.,  expressed  as  quicklime)  remains. 

The  author  determined  how  far  the  formation  of  hypo- 
chlorite could  be  carried  in  presence  of  excess  of  caustic 
soda.  He  passed  lai  bubbles  of  chlorine  per  minute  at  the 
ordinary  temperature  through  a  solution  containing  10  per 
cent,  of  potassium  chloride  and  5  per  cent,  of  caustic  soda 
(proportions  having  a  bearing  on  the  electrolytic  production 
of  hypochlorites),  and  found  that  0-81  per  cent,  of  chloriue 
as  hypochlorite,  leaving  about  4  per  cent,  of  caustic  soda, 
was  the  maximum  production.  Further  passage  of  the  o-as' 
caused  decrease  of  hypochlorite  and  increase  of  chlorate. 

In  making  bleach  from  electrolytic  chlorine,  containing 
carbon  dioxide,  it  must  be  remembered  that  the  latter  will 
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decompose  hypochlorite,  aod  will  also  form  carbonate  by 
Jiiect  ri-actio'u  on  the  lime.  Thoroughly  dried  carbonic 
anhydride  will  do  neither  of  these  things ;  but  neither  will 
the  accompanying  dry  chlorine  react  on  the  lime.  The 
author  has  been  able,  by  making  use  of  very  tall  chambers 
so  as  to  effect  a  partial  gravitational  separation  of  the 
chlorine  from  the  carbon  dioxide,  and  by  using  a  minimum 
amount  of  excess  water  in  the  lime,  so  that  the  chlorine, 
having  the  greater  velocity  of  reactiun,  will  act  preferen- 
tiallv  to  the  carbon  dioxide,  to  make  good  bleach  of  3ij  per 
cent,  of  available  chlorine  from  an  electrolytic  gas  con- 
taining (after  dilution  with  air)  42 — 4,5  per  cent,  of  chlorine 
and  6  per  cent,  of  carbon  dioxide.  The  lime  contained 
<)"2  per  cent,  of  water  over  Ca((  >II).,,  and  the  maximum 
temperatures  inside  and  outside  the  chamber  were  32  and 
19°  C.  respectively. — J.  T.  1). 

Hypochlorites  and   Hypithromiles  ;  Stability    nf . 

C.  Graebe.  Ber.,  1902,  35,  [14],  27o:i— i;756. 
When  sodium  hypobromite  is  made  by  dropping  bromine 
into  caustic  soda  solution,  the  quantity  of  hypobromite 
formed  is  equivalent  to  that  of  the  bromine,  only  when  the 
latter  is  very  slowly  added  with  stirring,  and  the  liquid  is 
■well  cooled.  When  chlorine  is  introduced  into  caustic 
soda,  the  difference  between  the  quantity  of  hypochlorite 
formed  and  that  of  chlorine  used  is  very  small  and  within  the 
limit  of  errors  of  experiment.  In  making  hypochlorite 
solution  for  the  transformation  of  amides  into  amines,  it  is 
preferable  to  use  potassium  permanganate  (see  under  W ., 
page  1070,  and  this  .Journal,  1902,  284)  for  the  prep.iration 
of  the  chlorine,  since  the  strength  of  the  hypochlorite  can 
then  be  calculated  :  10  grms.  of  permanganate  give  1 1  grms. 
of  chlorine. 

Hypochlorite  solutions  are  more  stable  than  hypobromite 
solutions,  but  they  mast  always  contain  free  alkali.  The 
strength  of  a  solution  of  2C1  +  2NaOH  sank  in  24  hours, 
owing  to  the  formation  of  chlorate,  from  5' 4  to  0''.!-5  per 
<;ent.  of  available  chlorine  ;  a  solution  of  2CT  +  2iNaOII 
from  .')-75  to  5-03iu  six  days;  a  solution  of  2C1  4-  a.oNaOH 
from  5-63  to  5-18  in  17  days;  a  solution  of2Cl  +  3NaOH 
from  5 -60  to  3-41  in  17  days.  A  solution,  the  strength  of 
■which  decreased  in  the  ilark  in  14  days  from  51  to  4 '8 
per  cent.,  sank  in  the  light  to  3' 3  per  cent. 

Sodium  hypobromite  solutions  containing  3XaOH  and 
4NaOH  to  213r  are  much  less  stable  than  the  above  hypo- 
chlorite solutions,  and  the  solution  of  2Br  in  4KOH  is 
not  more  stable  than  the  sodium  solutions. — A.  C.  W. 

Chrimic  Sulphate  ;  Action  of  HydroMnric  Acid  on  . 

A.  Kecoura.  Comptes  itend.,  135,  [3],  163—165. 
The  author  is  investigating  the  action  of  excess  of  hydro- 
chloric acid  on  aqueous  solutions  of  this  salt,  and  gives  his 
results.  Uy  adding  chromic  sulphate  to  fuming  hydrochloric 
acid,  boilina  for  some  time,  and  setting  aside,  a  mass  of  mi- 
nute crvstals  is  obtained,  having  the  formula  CrSOjCl.BH^O. 
The  crvstals  are  very  soluble  in  water,  but  the  fresh  solution, 
though  it  yields  a  precipitate  with  barium  chloride  like  any 
other  sulphate,  gives  no  indication  of  chlorine  with  silver 
nitrate.  Gradually,  however,  the  water  acts  on  the  dissolved 
substance,  converting  it  into  a  mixture  of  chromic  sulphate 
and  chloride.  The  water  iu  the  formula  is  constitutional, 
and  cryoscopie  determinations  show  that  the  formula  given 
is  molecular.  If  the  salt  be  kept  at  85'  C.  it  loses  water, 
and  leaves  CrSO/'l.oHjO,  which  is  soluble  in  water,  but 
in  the  (dilute)  aqueous  solution  of  which  neither  sulphate 
nor  chloride  can  be  detected  by  the  usual  tests.  The  sub- 
stance then  contains  !S04  and  CI  combined  in  a  complex 
radicle  with  Cr,  and  is  not  electrolytically  dissociated  in 
solution,  while  CrSOjCl.CHjO  is  so.  Cryoscopie  measure- 
ments confirm  these  conclusions. — J.  T.  D. 

Ctipric  Chloride   and   Bromide  ;  Precipitation  of ,  by 

Sulphuric  Acid.     G.  Viard.     Comptes   Kend.,  135,  [3], 
168—170. 

If  strong  sulphuric  acid  be  added  gradually  to  an  aqueous 
solution  of  cupric  chloride  till  in  large  excess,  the  copper 
is  almost  wholly  precipitated  as  brown  anhydrous  lupric 
chloride,    the    clear    liquid     containing    not    more    than 


0'65  mgrm.  of  copper  per  c.c.  If  the  sulphuric  acid  hi 
not  in  such  great  excess  the  precipitate  is  blue,  and  consist- 
of  the  hydrated  chloride.  The  decomposing  action  o 
sulphuric  acid  on  cupric  chloride  is  slight,  but  sensible,  foi 
if  air  be  passed  continuously  through  the  liquid  above  tht 
precipitate,  so  as  to  remove  the  hydrochloric  acid  containec 
in  it,  the  cupric  chloride  is  ultimately  converted  inti 
sulphate. 

Cupric  bromide  behaves  similarly  to  the  chloride,  bu 
the  precipitation  is  still  more  nearly  complete,  and  th 
precipitate  is  black. 

It  is  proposed  to  utilise  these  reactions  for  the  qualitativ 
distinction   between   chlorides  and  bromides  ;  one   volumi 
of  10  per  cent,  solution   of  cupric   sulphate  is  mixed  wit' 
10    volumes    of  strong    sulphuric    acid,   and   to    a    smt'l 
quantity  of  this  reagent  a  few  drops  of  the  solution  to  1>  J 
tested  are  added  ;    a  chloride  gives  a  yellow,  a   bromide  .1 
black  precipitate. — J.  T.  D. 

Cadmium,  Mercury,  and  Tin  ;  Precipitation  of  the  Chloridt^ii 

and   Bnitnidcs   of  by   Sulphuric   Acid.     G.  Via«|l 

Comptes  Rend.,  1902, 135,"  [4],  242--244.  U 

Ax  excess  of  concentrated  sulphuric  acid  precipitates  tl^l 
chlorides  and  bromides  of  cadmium,  mercurv,  and  ti  ' 
(stannous)  from  their  solutions.  These  salts,  therefor 
cannot  be  characterised  by  the  reagent  proposed  by  tl 
author,  consisting  of  copper  sulphate  and  sulphuric  acid  i 
large  excess,  since  they  only  yield  white  precipitates  (ui 
altered  salts)  instead  of  the  usual  yellow  precipitate  1< 
chlorides  and  black  for  bromides. 

Cadmium  chloride  is  precipitated  with  more  or  less  con 
pleteuess  according  to  the  excess  of  acid   employed  ;  c 
pouring  2  volumes  of  concentrated  acid  into  1  volume  of 
1    in    10    solution    of  the    chloride,    the   filtrate   will   on 
retain  0' 14  mgrm.   of  cadmium  per  grm.     According  al  ; 
to  the  excess  of  sulphuric  acid  the  salt  precipitated  will 
either  the  monohydrated  variety  or   the  aubv  droiis.     Tl  ( 
cadmium   chloride   is   gradually   decomposed,  the  rapidi 
of  the   evolution   of  hydrochloric  acid  depeiuling  on   !■ 
strength  of  the  final  solutioo-of  sulphuric  acid.     Cadmiu 
bromide    is    always    precipitated    in    the    anhydrous    fori 
the  precipitate   is   not   attacked   at   all   by  the   sulphu 
acid  at   the  ordinary   temperature ;    precipitation   is  ft 
nearly  complete. 

ilercuric  chloride  is  always  precipitated  in  the  aahydro 
form  ;  it  is  somewhat  more  soluble  in  the  acid  than  t' 
cadmium  salt.  Stannous  chloride  and  bromide  are  al 
precipitated  by  sulphuric  acid ;  the  reagent  ccntainii 
copper  sulphate  and  sulpliuric  acid  does  not  work  for  (1 
reason,  and  also  because  the  stannous  salt  reduces  some 
the  cupric  chloride  or  bromide  first  produced  to  the  wh 
cuprous  salts. — J.  F.  B. 

English  Patents. 

\_Sulphuric    Acid]    Calalytical  Reactions ;     Treatment 
Solitl    Material  with  Gas  especially   applicable  to  — 
P.  Xaef,  Xcw    Vork.     p;ng.  I'at.    14,977,   July  23,  191 
(Under  Internat.  Conv.,  May  10,  1901.) 

Appi.ic.iELE  tor  the  production  of  sulphuric  acid  fr< 
sulphurous  acid.  The  claims  relate  mainly  to  methc 
of  and  apparatus  for  bringing  the  gas  and  material  ii 
intimate  contact,  regulating  the  temperature  of  the 
action  and  the  materials,  roasting  ore,  removal  of  impnriti. 
cleaning  devices,  &c. — K.  A. 

Carbonate  of  Soda   and  other  Crystalline  Salts;  Mat- 

faclure  of .     W.    P.    Thompson,    London.      Fr* 

"Solvay  and  Co.,  Brussels.     Eng.  Pat.  232,  Jan  3,  19C2' 

Sm.vlC  crystals  are  formed  by  rapidly  cooling  and  stirr; 
a  hot  concentrated  solution  of  the  s.'ilt,  and  these,  togetr 
with  a  little  of  the  original  solution,  are  strougly  comprcs  1 
in  a  mould  to  form  a  solid  blo:k.  Or  ordinary  crystals  ii 
be  placed  iu  the  moulds,  with  some  hot  saturated  soluti 
of  the  same  salt,  and  h}dniulic  pressure  be  applied  as.i 
the  previous  case.  Thf  moulds  may  be  furnished  fli 
suiikeu  or  raised  characters  or  a  trade  mark. — E.  S. 


In 


^1 
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Alkaline  Ci/anides;  Manufacture  of .     J.  D.  Darling 

anil   C.   L.  Harrison,   Philadelphia,  U.S.A.     Eng.    Pat. 
960j,  April  23,  1902. 

Sfh  U.S.  Pats.  698,462— Sand  4,  1902  ;    this  Jourual.  1902, 
T73.— fi.  S.  ' 

Sidphocyanides ;   Treatment  of  Coal   Gas  for  the  Manu- 
facture of .     H.  VV.  Smith,  Sutton    Ooldfield,  W.  '1'. 

Gidden,  Birmiughain,  A.  G.  Salamoii,  London,  and  (i.  S. 
Albright,  Birmingham.     Eng.  Pat.  i:!,65;j,  Julv  4,  1901. 

TiiK  gas  ii  passed  throngh  a  scnihber  containing  a  quantity 
r)f  ainmoniacal  or  gas-hquor,  or  water,  insufficient  to  absorb 
the  whole  of  the  ammonia  present,  in  which  liquor,  or 
water,  free  sulphur  is  suspended,  and  thence  to  a  second 
scrubber  to  remove  the  remainder  of  the  ammonia.  A 
solution  of  ammonium  sulphocj-anide,  containing  as  much 
as  aOOgrms.  per  litre  may  thus  be  obtained. — A.  C.  W. 

Oxygen  Generators.      L.  Kamm,  London.     Kng.  I'at.  704S, 
March  22,  1902. 

A.  LONG,  tubular  horizontal  retort,  movable  in  the  direction 
if  its  axis,  over  a  stationary  soiu'ee  of  heat,  is  so  connected 

0  its  gasholder  that  the  movement  of  the  latter  due  to  the 
•onsumption  of  the  gas,  may  cause  such  movement  of  the 
etiirt  as  to  bring  another  portion  of  it  over  the  flame,  this 
■ctioQ  continuing   automatically    until   the   charge    in    the 

■  etort  is  e^chausted. — K.  S. 

United  States  Patents. 

Mphuric  Acid  from  Sulphur  Uio.ride  in  Aqiieoii.i  Solution 

\   by  Electrolysis ;   Process  of  Manufacturing ..     C.  B. 

'   Jacobs,  East  Orange.     Assignor  to  the   Ampere  Electro- 

1  Chemical  Co.,  New  Jersey.  U.S.  Pat.  704.831,  July  15, 
J   1902. 

ULPHLR  dioxide  is  forced  through  a  porous  anode  under 
ressurc,  and  is  oxidised  by  the  oxygen  of  water  decomposed 
■.  the  anode.  The  oxygen  is  conducted  upwards,  so  that  the 
ilphur  dioxide  is  o.xilised  in  the  lower  region  of  the  bath, 
id  the  oxidation  product  is  retained  remote  from  the 
.ithode.  A  suflioient  current  density  is  maintained  at  the 
Iter  to  prevent  the  access  of  sulphur  dioxide  to  it,  and  to 
.use  the  rapid  escape  of  hydrogen  without  acting  on  the 
Iphur  dioxide. —  G.  H.  R. 

hhrine   and    Alkali ;     K'cctrnlyfic    Apparatus   for    the 

Production   of  .      J.  Mactear,   London.     U.S.  Pat. 

7115,264,  July  22,  19U2. 

KKn^.  Pat.  16,874,  1901  ;  this  Journal,  1901,  1121. 

— G.  H.  R. 

Iphocyanides  from  Coal-Gas  ;   Method  of  Making . 

H.  AV.  Smith,  W.  T.  Giaden,  and  A.  G.  Salamon, 
\ssignors  to  the  British  Cyanides  Co.,  Ltd.,  Oldbury, 
ngwud.     U.S.  Pat.  705,152,  July  23,  1902. 

;  above,  ICng.  Pat.  13,653,  1901.— A.  C.  \\". 


'l-Makaig  Apparatus.  J.  S.  Clarke.  Assignor  of  one- 
lalf  to  Maria  J.  Clarke,  both  of  St.  Clair,  U.S.A.  U.S. 
■'at,  705,381,  July  22,  1902. 

!■:  pan  has  an   upwardly-inclined  draining   board,  from 

ch  the  salt  falls  into  a  transversely  arranged  receptacle, 

)i    which    it    is    passed    by    a    conveyor   and   suitable 

'hanism    into    a     receiving    bin    below,    divided     into 

'pendent   compartments,    a    laterally-movable    longitu- 

dly-disposed  conveyor  acting  above  the  bin.     The  pan 

rovided  with  a  rake,  having  its   upper  and  lower  edges 

ted,  hooks  mounted  in  its  upper  edge,  adapted  to  engage 

operating    means    tc     secure    the   rake    thereto,    and 

iting  devices  flexibly  connected  to  the  rake.     The  rakes 

secured   transversely    to    endless    chains    mounted    on 

averse  shafts.       The   salt  receptacle  is    provided  with 

i:d  discharge    openings.      The    hearings  of    the  shafts 

lueated  outside  and  above   the   lop   edges  of  the  pan, 

''  'eby  escape  of  oil  into  the  latter  is  prevented. — E,  .S. 


VIII.-GLASS.  POTTEEY,  ENAMELS. 

English  Patent. 

Glass-Gall ;  Utilisation  of  to  obtain  (Ha-is  there- 
from. F.  H.  Becker,  Koln-Nippes,  Germany.  Eng.  Pat. 
9405,  April  23,  1902. 

The  mixture  of  glass-gall  with  finely-powdered  graphite  is 
melted,  and  it  is  stated  that  the  sulphates  are  completely 
reduced. — W.  <".  H. 


IX.-BUILDINa  MATERIALS,  CLAYS. 
MORTAES  AND  CEMENTS. 

Asphalt ;  Investigations  oti .    J.  Kovacs.     Chem.  Rev 

Fert-  u.  Harz-Ind.,  1902,  9,  156—161.     See  this  Journal, 
1900,  564. 
For  the  determination  of  hard  and   soft  grade  asphalts  (he 
following  apparatus  is  described. 

On   a  sandbath   S,   (Fig.  1)    160   mm.   diameter,  with   a 

1 0  mm.  layer  of 
sand,  a  beaker 
O  is  placed,  of 
about  1 10  mm. 
diameter  and 
160  mm.  high, 
containing  suffi- 
cient rape-seed 
oil  or  glycerin  to 
cover  the  beaker 
L— of  90  mm. 
diameter  and 
160  mm.  high — 
three  -  quarters 
of  its  height.  In 
this  airbath  the 
dropping  frame 
is  placed, Fig.  2, 
top  view ;  Fig. 3, 
side  view.  It 
consists  of  a 
strong  brass 
disc,  3  mm. 
thick  and  83 
mm.  diameter 
perforated  in 
the  centre  for  a  thermometer  and  with  four  perforations  of 
2  mm.  diameter,  around  each  of  which  a  brass  cylinder  of 
12  mm.  inner  diameter  and  J .J  mm.  high  is  soldered.  The 
disc   is  supported   on   thiee   feet,  each    160   mm.  high.      A 


regulated  Bunsen  burner  is  placed  under  the  sandbath,  so 
that  the  temperature  of  the  airbath  is  evenly  raised  in  each 
determination.  The  airbath  is  covered  with  a  cork  or  glass 
plate. 

In  testing  hard-grade  asphalts,  ^  grm.  is  weighed  out 
formed  into  a  pellet,  and  allowed  to  stand  for  from  10  to  2il 
minutes.  A  pellet  is  then  inserted  in  each  of  the  small  tubes 
of  the  dropping  frame,  this  is  immediately  placed  in  the  air- 
bath  with  a  thermometer,  a  thermometer  is  also  suspended  in 
the  oilbat'i,  and  a  gas-burner  is  placed  under  the  sandbath. 
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After  some  time  the  softened  asphalt  is  visible  underneath 
the  perforated  disc,  and  immediately  it  drops  the  temperature 
of  the  airbath  is  noted.  Asphalts  for  foot  pavements  must 
not  drop  under  80°  C,  and  for  roadways,  not  under  105°  C. 
It  is  useful  to  keep  a  standard  bitumen  of  known  hardness 
to  be  used  with  each  determination. 

This  method  should  be  of  great  value  to  the  briquette 
maker,  aud  some  temperatures  obtained  thereby  are 
appended  : — 


Asphalts. 

Dropping  Temperatm-e. 

fube  1 

97-0°  C. 

„    2 

,.   S 

„    3 

Trinidad 

Tataros 

Noi-raal  asphalt 

Si3-5°  C. 
114-0°  C. 
105-0°  C. 

It  is  impossible  to  give  a  process  for  precisely  determining 
the  adulteration  of  an  asphalt  with  petroleimi  pitch  up  to 
•20 — 25  per  cent.,  but  its  presence  can  be  proved  quite 
well  by  the  chemical  tests  previously  described,  loc.  cit. 

Holde's  proposal  to  classify  asphalts  and  allied  products 
into  four  groups,  i.e.,  tar,  pitch,  asphalt,  and  coke, 
according  to  their  hardness  is  not  considered  satisfactory 
to  the  asphalt  expert  as  the  origin  of  the  material  is 
not  taken  into  account,  whereas  it  is  greatly  to  be  desired 
that  the  name  "  asphalt  "  should  in  no  case  be  applied 
to  coal  tar  and  naphtha  products.  Further  only  three 
classes  are  held  necessary,  viz.,  tar,  pitch,  and  coke,  as 
the  pitch  could  be  sub-divided  into  hard  and  soft  qualities 
if  expedient. 

For  the  classification  of  tar,  pitch,  and  asphalt  materials, 
it  is  recommended  : — 

That  the  distillation  products  of  coal  tar  and  mineral  oils 
be  divided  into  three  classes,  viz.,  tar,  pitch,  and  coke. 
That  the  name  "  asphalt "  shall  refer  only  t(i  natural 
products,  which  occur  either  in  the  pure  state  or  mixed  with 
lime  or  sand,  being,  in  the  pure  state,  black  aud  lustrous, 
and  at  the  ordinary  temperature  tough  and  sticky  or  also 
solid  and  brittle,  with  a  dropping  point  not  under  35°  C. ; 
easily  and  completely  soluble  in  carbon  bisulphide,  turpen- 
tine and  chloroform,  with  difEcnlty  soluble  in  petroleum 
spirit  and  benzenr  and  almost  entirely  insoluble  in  alcohol. 

— S.  I.  K. 

(dement  Testing  and  Mamtfaclure  of  Cemcnf  Ware. 
S.  Oftedal.  Tekuisk  Ugeblad,  Christiania,  1901,  .-)81-- 
583  and  589—592.  Troc.  Inst.  Civil  Bug.,  1902,148, 
[2],  67. 

Thk  time  of  setting  should  be  ascertained  by  mouldinir 
upon  glass  a  number  of  f-  to  ^-inch  cakes,  and  noting 
when  the  setting  begins  and  ends.  Before  testing  or 
using  a  quick-setting  cement,  the  whole  barrel  should  be 
emptied,  ami  the  contents  well  mixed,  in  order  to  ensure 
uniformity  throughout.  The  mould  should  be  made  in 
halves,  divided  transversely  at  the  waist,  and  cottered 
together  for  moulding  ;  for  testing,  the  cotter  is  removed, 
isnd  the  test-piece  is  pulled  asunder  without  being  tiiken  out 
of  the  mould.  In  this  way,  besides  the  tensile  strength  of 
the  cement,  a  criterion  is  also  obtained  of  its  solidity ;  if 
defective  in  this  respect,  the  test-piece  develops  cracks  in 
the  neighbourhood  of  the  fracture.  The  sand  has  a  very 
considerable  influence  in  cement  mortar ;  according  to  its 
cleanness  and  fineness,  the  strength  of  cement  mortar 
(1  :  3)  may  range  from  103  to  263  lb.  per  square  inch. 

Cement  wares  fresh  from  the  mould  should  not  be  sub- 
merged under  water,  but  should  only  be  sprinkled,  and 
exposed  alternately  to  wetting  and  to  air,  and,  after  some 
time,  to  the  weather,  with  precautions  in  winter  against 
frost.  Cement  does  harden  under  water,  but  it  hardens 
best  under  the  Joint  action  of  water  and  air.  Test-pieces  of 
cement  mortar  (1  :  3)  gave  292  lb.  per  sq.  in.  after  one 
month  under  water,  followed  by  two  months  in  very  moist 
air  ;  434  lb.  after  one  month  of  sprinkling,  followed  by  two 
months  of  sprinkling  out  of  doors;  and  348  lb.  after  one 
month  of  sprinkling,  followed  by  two  months  in  a  damp 
place.  The  sprinkling  must  be  done  regularly-,  say  twice 
a  day. — A.  S. 


EsoLisH  Patents. 

Asplialt  and   other  Substances;  Improvements  in  the  Coni' 

position   of  a   JUi-vlure  of ,  and   tlie  Formation  Oj 

Slocks  or  Slulis.     J.  Steinbach  and   K.  Duderstadt,  botH 
of  Vienna.     Eng.  Pat.  18,077,  Sept.  10,  1901. 

A  MixTDRE  of  powdered  asphalt  mastic,  powdered  sulphori 
iron  oxide,  and  small  granular  hard  stone,  such  as  por 
phyry,  syenite,  tlint,  and  the  like,  is  heated  in  revolving 
sheet  metal  drums  over  a  slow  fire  to  a  temperature  ot 
about  80° — 90"  ('. ;  the  heated  mixture  is  then  placed  ODi 
concrete  foundations  in  moulds,  and  the  whole  formed  inl 
slabs  under  hjdraulic  pressure. — W.  C.  H. 


Coverings ;    Heat-Non-conducting  Material  for  Buii 

Purposes  and  Steam-  and  like  Pipe .     II.  Struebifii 

Celic,    near    Hanover,    Germany.      Eng.    Pat.    18,719j 

Sept.  19,  1901.  li 

A  MIXTURE  of  peat  fibre  (80  per  cent.)  with  a  small  oei 
centage  (1:1  per  cent.)  of  gypsum  aud  8  per  centi'd 
infusorial  earth,  is  moulded  into  slabs,  or  the  like. 

— W.  C.  fU 


Bricks  ;  Manufacture  ofHightji  Fire-proof .    J.  HonVJ 

Kilnigswinter,  Prussia.     Eng.  I'at.  19,283,  Sept.  27,  1901.^ 

A  Mi.xTURE  of  lime  and  sand,  or  broken  quartz-containinjl 
mineral  fragments,  is  moulded  into  blocks,  which  are  hum' 
at  a  high  temperature. — W.  C.  II. 

Stone  or  Brick;  Manufacture  of  Artificial ,and  ik 

Preparation  of  Lime  therefor.     O.  H.  Anderson,  Stock 
holm.     F:ng.  Pat.  5710,  .March  7,  1902. 

See  U.S.  Pat.  702.611,  1902  ;  this  Journal,  1902,  974. 

— w.  c. 


Marble  and  other  Stones  or  Cement ;  Method  fa 
Providing  —  with  Deeplij  Penetrating  Designs  i 
Colour,  E.  E.  Hippc  and  T.  Holm,  Copenhagen.  En| 
I'at.  15,929,  Aug.  7,  1901. 

Fine,  deeply  penetrating  contour  lines  are  p.ainted  o 
marble  or  the  like,  with,  say  a  solution  of  water-glass,  an 
on  either  side  of  the  lines,  colours  ground  or  dissolved  i 
heterogeneous  fluids  can  be  simultaneously  applied.  Th 
pores  on  one  side  of  a  contour  line  may  be  closed  t 
applying  to  that  side  a  volatile  fluid,  easily  eliminated  I 
heat.  The  claims  also  include  the  use  of  wax,  eith 
nncoloured  or  mixed  with  colour,  and  applied  to  tl 
marble  when  heated  ;  the  fixation  of  the  design  by  meai 
of  resin  dissolved  in  alcohol,  and  the  employment  of  I 
suitable  suction  arrangement  to  promote  the  penetratioD  t 
the  colours. — W.  C.  H.  ; 

Artificial  Marble  or  Compositions  having  more  or  less  f 

Appearance  of  Marble;  Manufacture   if .     .\. 

BUtz,  Bootle.  "Eng.  Pat.  18,744,"Sept.  19,  190!. 
Gtpsuii  and  clay  are  made  into  a  paste  with  gums 
resins,  so  that  the  surface  of  the  product  may  be  high 
polished,  whilst  to  prevent  the  paste  selling  too  quickly, 
retardent,  such  as  silicate  of  soda,  is  added 
imitated  bv  spreading  either  colours,  or  thread 
dipped  in  the  desired  colour,  on  a  smooth 
surface,  and  pouring  the  above  composition  on  to  i 
colours  or  threads,  the  product  being  afterwards  remov 
from  the  smooth  surface  and  polished.  To  apply  i 
composition  to  rounded  or  moulded  surfaces,  it  is  spread 
a  sheet  of  oil-iloth,  canvas,  oil-paper,  or  the  like, wbi 
can  be  peeled  off  after  the  composition  has  been  brought 
to  the  rounded  surface. — \V.  C.  II. 

Marhii;  Manufacture  of  Imitation  .      S.  Weif. 

.lohann  a.  d.  Saar,  Germany.     Eng.  Pat.  9431,  .\piil 

1902. 
A  :\iiXTi-i!E  of  anhydrous  alum   or  sulphate   of  alunii. 
and   anhydrous  gypsum  is  worked  into  a  stiff  paste  «' 
water,  kneaded  with  a  colouring  matter,  aud  moulded  i ' 
the  required  shapes,  which  are  allowed  to  harden. 

_\V.  C.  II 
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'lasler    of  Paris;    Treatment    of  .     J.    Hindshaw, 

Manchester.  Eng.  Pat.  12,724,  Aug.  1,1901.  (Under 
Sei'.  -1  of  the  Patents,  Sx.  Act,  1888.) 
'OWDERKD  whitening  is  added  to  the  plaster  of  Paris,  and 
lie  water  used  for  mixing  the  plaster  contains  alum  (or  dilute 
ulphuric  acid)  which  liberates  carbon  dioxide  from  the 
whitening,  and  causes  the  plaster  to  harden  with  a  honey- 
ombed  or  cellular  structure  due  to  the  bubbles  of  gas 
irmed  in  the  semi-liquid  mass. — W.  C.  H. 

Portland  Cement;  Manufacture  of ,  and  Apparatus 

therefor.  E.  H.  Hurry,  Bethlehem,  Penn.,  U.S.A.,  and 
H.  J.  Seaman,  Catasauqua,  Penn.,  U.S.A.  Eng.  Pat. 
10,958,  May  28,  1901. 

Uw   materials,  containing   carbonate  of  lime,  silica,  and 

Inmina,  are  mixed  with  carbonaceous  fuel,  the  combustion 

if  which  is  supported  by  a  blast  of  air,  supplied  through 

uyeres,  and  a  pressure  about    lu  to  20  lb.  above  that  of  the 

tmosphere    is    maintained   in    the   furnace,   whereby   the 

laterials  are  melted,  the   molten  cement  being  aftern-ards 

rawn  off,   cooled,   and     pulverised.     The   carbon    dioxide 

erived  from  the  carbonate  of  lime  is  reduced  to  carbonic 

.tide  by  the  incandescent  fuel,  and  in  this  atmosphere   any 

side  of  iron  in  the  raw  materials  is  said   lo  be  reduced  to 

letallic  iron,   which   sinks  and  can  thus  he  separated  from 

;ie  molten  cement,  whereby  a  superior  product  is  obtained. 

he  carbonate   of  lime   may  be  preliminarily  calcined  and 

le  carbon   dioxide  introduced  together  with  air  into  tho 

dcining  furnace,  where  it  is  reduced   and  then  again  re- 

irned  to  carbon  dioxide.     The  increased  pressure  is  main- 

ined  either  by  arranging  the  height  of  the  kiln  so  that  the 

imbustion  gases  formed  in  the  lower  part  are  prevented 

om  es(^aping  freely  by  tho  height  of  the  mass  of  materials 

love,  cr  by  a   throttle-valve  arranged  in  the  outlet  at  the 

p  of  the   kiln.      8ee  also    Eng.    Pat.    71S9,    1900;    this 

rarnal,  lUOO,  666.— W.  C.  H. 

[oncrete ;  Composition  fur    Vse  n.>  .     L.   Nobis   and 

A.  Wenzel,  both  of  Vienna.  Eng.  Pat.  16,.jilS,  Aug.  16, 
,1901. 

,  MIXTURE  is  made  of  .55 — 50  per  cent,  of  blast-furnace 

iig  and  40 — 30  per  cent,  of  asbeslie  (the  product  tibtained 

1    grinding    the    rock    usually    associated    with   fibrous 

oestos)  to  which  is  added  a   mixture  composed  of  20 — 16 

r  cent,  of  Portland  cement  and  5 — 4  per  cent,  of  asbestos 

wder,  the    whole   mass   being  thoroughly   mixed   with  a 

Scient   quantity   of   water.     This   substance  is   rammed 

0  moulds,  in  layers,  in  each  of  which  insertions  are  laid 

asbestos  braids    prepared  as  follows  —  liraids  2 — 5  mm. 

'Ck,  and4 — 6   metres  long  are   stretched  on  a  frame  and 

pregnated  tirst  in  a  thin  liquid  bath,  and  then  coated  in  a 

ck  liquid  hath  ;  the  bath   contains  a   mixture  of   .50 — 65 

cent,   of  powdered   glass   and  50  to   35    per   cent,  of 

lestos  powder,  to  which  water   glass,  at  35^  to  50'  C.  is 

led  in  quantity  sufficient  to   form  a   thm  or  thick  liquid 

required.     See   Eng.  Pat.   11,514,    190U;  this    Journal, 

il,.)62.— W.  C.  H. 

United  States  Patents. 

ificitt!    Marble ;   Process    of  Manufacturing  ,     J. 

I'zermak,    Diisseldorf,    Germany.       U.S.   Pat.    704,621, 

;uly  15,  1902. 

•jEKiE.s  of  cracks  are  formed  through  the  entire  thickness 
^^  plastic  body,  such  as  plaster,  cement,  mortar,  &c., 
'ich  has  partially  set,  and  are  tilled  with  a  differently 
'  'ured  mass ;  the  whole  is  allowed  to  set,  and  then  a 
■  ind  series  of  cracks  is  formed  and  tilled  with  a  second 
reDtly  coloured  mass.  By  this  means  imitation  veins 
[,:trating  the  thickness  of  the  slab  are  produced. 
!  — W.  C.  II. 

titer  Composition.  JI,  T.  J.  Ochs,  Allentown,  Teun., 
''         U.S.A.     U.S.  Pat.  705,542,  July  22,  1902. 

■'■liXTDnE  of  one  part  of  powdered  aluminium  silicate 
(!.■)  and  one  part  of  carbonate  of  lime  is  saturated  with 
*jr,  and  added  to  two  parts  of  powdered  hydraulic 
(I'tland)  cement. — W.  C.  H. 


Moisture-proof  Cnatini)  for  Brick  or  Stone.     W.  A.  Tucker. 
Indiana,  U.S.A.     U.S.  Pat.  705,625,  July  29,  1902. 

One  part  of  beeswax,  three  parts  of  paraffin,  three  parts 
of  Venice  turpentine,  one  part  of  dissolved  glue,  one  part 
of  raw  linseed  oil,  and  throe  parts  of  coal  oil  are  mixed 
hot  and  applied  to  the  brick  or  stone.  This  coating  is 
water-proof  and  prevents  the  exudation  of  any  saline 
substances  which  the  building  materials  already  contain. 

— M.  J.  S. 

X.-METALLURGT. 

Ores  [Gold}  of  the  liepuhlic  District,  Washivyton  ;   Treat- 
ment of .     J.  ( '.  Ralston.     Eng.  and  Mining  J.,  19C2, 

74,  [3],  74-77. 
The  clean  gold  bearing  ores  of  the  district  consist  almost 
entirely  of  a  white  to  bluish-gray  quartz,  of  a  very  dense 
character,  hard  and  tough,  usually  with  a  rather  plentiful 
coating  of  very  friable,  soft,  white  substance,  probably 
amorphous  silica,  with  frequently  considerable  quantities 
of  pure  quartz  cry.stals.  They  contain  about  90  per 
cent,  of  silica,  average  0-5  per  ceut.  of  calciuui  car- 
bonate, .about  0'5  per  cent,  of  sulphur,  O'Ol  per  cent,  of 
copper,  and  occasionally  traces  of  lead,  zinc,  arsenic,  and 
antimony.  The  proportion  of  silver  to  gold  is  about 
3'2  oz.  to  1  oz.  The  method  of  treating  is  essentially  dry 
grinding  to  60  mesh,  roasting  to  as  nearly  a  dead  or  sweet 
condition  as  practicable,  cyaniding  the  roasted  ore  by  direct 
percolation  without  agitation,  and  precipitating  the  gold  by 
means  of  zinc  dus*..  The  chief  characteristic  of  the  ores 
is  (he  necessity  of  unusually  fine  crushing  in  order  so  to 
liberate  or  unmask  the  gold  that  it  may  be  attacked  by 
solvents.  By  calcination,  however,  it  is  possible  to  keep 
the  degree  of  fineness  of  crushing  to  a  point  where  the 
ores  can  be  satisfactorily  extracted  by  direct  percolation  in 
deep  tanks. 

The  fine  crushing  is  effected  with  two  sets  of  15  in.  by 
.16  in.,  and  two  sets  of  15  in.  by  26  in.  Gates  rolls,  six 
30-in.  Griflin  mills,  six  8-ft.  Jeffrey  Columbian  septirators, 
and  the  necessary  elevators,  etc.  For  the  collection  of  dust, 
large  exhausters  are  provided,  discharging  into  a  sy.',ten> 
of  settling  chambers.  When  a  certain  quantity  has  accu- 
mulated, it  is  mixed  in  small  (piantities  with  the  tine 
crushed  ore  and  fed  with  the  latter  to  the  calcining  furnaces. 
Eor  the  roasting,  three  straight-line  furnaces  are  used, 
having  he.arths  100  ft.  lorg  by  12  ft.  w'de,  and  using  wood 
for  fuel.  The  ore  requires  a  high  temperature  and  long 
exp-jsure,  since  if  the  sulphur  is  not  almost  completely 
expelled,  poor  extraction  and  large  consunqition  of  cyanide 
will  result.  The  hot  ore  is  sprayed  on  a  cooling  floor  for  the 
double  purpose  of  avoiding  dust  in  subsequent  handling 
and  of  obtaining  a  less  comp.aet  charge  in  tbe  leaching 
tanks.  For  leaching  there  are  16  steel  leaching  tanks, 
each  22  ft.  square  and  6\  ft.  deep,  and  three  steel  solution 
and  standardising  tanks,  each  14  ft.  in  diameter  and 
10  ft.  deep.  The  solutions,  both  strong  and  weak,  .and 
the  wash-water  run  from  the  leaching  tanks  into  the 
steel  geld- solution  tanks,  of  which  there  are  two,  each 
14  ft.  in  diameter  and  10  It.  deep.  After  the  precipitation 
of  the  gold  in  two  steel  tanks,  each  10  ft.  in  diameter 
and  8  ft.  deep,  the  liquor  is  used  as  the  "  weak  "  solution 
for  succeeding  leaches,  *' strong''  solution  being  made 
from  it  by  adding  the  rei|uisite  quantity  of  cyanide. 
When  the  amount  of  free  lime  lu  the  ore  is  small,  caustic 
soda  is  added  to  the  strong  cyanide  solution,  the  alkalinity 
of  the  mixed  solutions  coming  from  the  leaching  tanks 
being  maintiiined  at  about  03  per  cent,  (in  terms  of  KOHV 
A  considerable  quantity  of  lime  in  the  ore  has  a  beneficial 
effect  on  the  silver  extraction.  For  the  precipitation,  about 
0-95  lb.  of  zinc  dust  is  used  per  ton  of  ore,  this  being 
sifted  into  the  solution,  whilst  tl:e  latter  is  kept  in  agita- 
tion by  means  of  compressed  .air.  With  solutions  con- 
taining appreciable  amounts  of  copper,  zinc  shavings  appear 
to  give  better  results  than  zinc  dust.  The  precipitates  and 
slimes  are  collected  in  four  24-in.  36-settion  Johnson  filter 
presses. 

The  gold  extraction  in  actual  bullion  produced  for  the 
entire  period  of  operation  of  the  mill  (since  October 
1900)  on   an  ore  averaging  0' "5  oz.  of  gold  per  ton,  was 
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91 -3  per  cent.  The  silver  contents  averaged  2 ■  3  oz.  per 
ton,  and  the  recovery  varied  from  II  to  25,  average  1 .5  •  6 
per  cent.  The  total  recovery  of  all  values  was  a  little  over 
85  per  cent. — A.  S. 

Slime  Problem  in  Cyaniding  7'alcoxe  Ores ;  Xew  Treatment 

of  the  .     M.  D.   Stackpole.     V.ng.   and  Mining  J., 

1902.74,  [a],  42. 
A  DESCBii'TiON  of  the  apparatus  used  for  the  treatment  of 
an  ore,  consisting  of  a  mixture  of  talc  and  clay  with  a 
small  amount  of  limestone  and  chert.  The  ore,  when 
crushed  to  a  quarter  mesh,  contains  CO  per  cent,  of  slimes, 
and  is  so  impervious  to  solutions  that,  although  over  90  per 
cent,  of  the  values  in  the  clay  are  soluble,  the  ordinary 
methods  only  permit  an  extraction  of  50  per  cent.  The 
l)lan  adopted  was  that  of  separating  the  slimes  and  sands 
and  treating  each  independently,  the  app;iratus  used  being 
a  modification  of  one  designed  by  G.  Moore  for  the  treat- 
ment of  furnace  products  with  acid  in  copper-leaching 
works.     It  consists  of  a  hollow  truncated  cone  revolving  on 
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a  horizontal  axis  ;  it  is  10  ft.  long,  (J  ft.  in  diameter  at  one 
end,  and  3  ft.  at  the  other.  In  the  centre  of  the  large  end 
is  a  circular  opening  1  ft.  in  diameter,  and  at  the  opposite 
end  a  corresponding  opening  2  ft.  in  diameter.  The  interior 
of  the  cone  is  fitted  with  three  rings  projecting  from  its 
circumference ;  between  these  rings  are  placed  a  number  of 
iron  balls  which  prevent  the  slimes  from  attaching  to  and 
piling  up  on  the  sides.  Two  feet  from  the  large  end  is  a 
partition  arranged  similarly  to  the  large  end  itself.  The  ore 
crushed  to  a  quarter  mesh  is  introduced  through  the  hole  in 
the  small  end,  whilst  cyanide  solution  is  introduced  through 
a  pipe  in  the  centre  of  a  conical  apron  at  the  large  end  of 
the  cone.  The  ore  passes  through  the  cone,  in  contact  with 
the  cyanide  solution,  to  the  larger  end.  where  the  sands, 
free  from  slimes,  are  piclied  up  by  a  series  of  buckets,  and 
discharged  on  to  the  conical  apron,  which  conducts  them 
out  of  the  apparatus.  The  cyanide  solution  flows  con- 
tinuously out  of  the  small  end,  carrying  the  slimes  with  it, 
and  is  subsequently  treated  in  filter-presses,  &c.  as  usual. 
It  is  slated  that  by  making  the  separator  sufticiently  long, 
practically  all  the  gold  can  be  dissolved  from  the  slimes 
before  they  leave  the  apparatus. — A.  S. 

Copper  Refining  with  Magnesium.  Oesterr.  Zeits.  fur 
Berg-  n.  Hiittenwesen,  1901,  546.  I'roc.  Inst.  Civil  Eng., 
1902,148,  [2],  44. 
Magnesium  is  now  largely  used  in  (iermany  as  a  deoxidising 
agent  in  producing  copper  of  high  conductivity  for  electrical 
jmrposes.  When  the  molten  cupper  is  ready  for  casting, 
the  slag  is  skimmed  off,  and  magucsium  in  the  form  of 
cubes  or  hydraulically-presstd  rods  previously  heated,  is 
plunged  below  the  surface.  The  magnesium  may  be 
enclosed  in  a  thin  ea?e  of  sheet  copper,  or  it  may  be  bound 


with  copper  wire  to  tlie  end  of  a  copper  rod,  and  the  molten 
metal  stirred  vigorously  with  the  latter.  When  the  mag- 
nesium is  melted,  a  very  energetic  action  is  set  up,  free 
oxygen,  together  with  that  contained  in  the  bath  as  cuprous 
oxide,  sulphur  dioxide,  and  carbon  monoxide,  being  ex- 
pelled, whilst  sulphur  and  carbon  burn  at  the  surface;  the 
magnesia  passes  into  the  slag.  The  copper,  after  this 
treatment,  casts  into  perfectly  solid  ingots.  The  process 
gives  satisfactory  results,  but  careful  manipulation  is 
required,  especially  to  prevent  loss  of  magnesium,  bv 
burning  to  waste  at  the  surface.  A  better  method  is  to  use 
an  alloy  of  equal  parts  of  copper  and  magnesium  ;  this 
alloy  is  brittle,  with  a  fibrous  fracture  and  reddish  greyi 
colour,  melts  at  450'  C,  and  has  a  sp.  gr.  2-97.  It  dig. 
solves  in  the  copper  bath  without  any  loss  of  the  morei 
combustible  constituent.  The  alloy  should  be  added  20  grms, 
at  a  time,  and  a  total  addition  of  50  grms.  per  100  kilos,  oi. 
copper  (1  in  2,000)  is  usually  sufficient.  .\  larger  addition,; 
up  to  1  part  in  1,000,  acts  beneficially  in  improving  the 
strength  and  density  of  the  copper.  The  copper-inagnesiun; 
alloy  may  also  be  used  to  \m<: 
prove  gun-metal,  bronze,  bras«| 
&c.  for  casting.  Copper  ant; 
copper  alloys  containing  magne- 
sium up  to  about  5  per  cent 
are  likely  to  p^o^•e  of  value  fo 
technical  purposes. — A.  S 

Cores  for  Castings ;    Prepi 
tion    of,  from   Potatoes  am 

Sand .      H.   Konigsdort 

Magdeburg,  Germany.  Get 
I'at.  129,930,  Sept,  28,  1900 
through  Zeits.  .*^piritusind, 
1902,  25,  [31],  340, 
A  vsE  for  diseased  or  otherwis' 
valueless  potatoes  is  found  h 
employing  them  as  binding  mil 
terial  for  sand-cores  in  uet^ 
castings.  The  potatoes,  withotf 
previous  preparation,  are  boile 
and  crushed  to  a  pulp  ;  the  pul 
is  mixed  with  5  to  10  times  il 
weight  of  sand,  and  worked  u 
in  a  kneading  machine.  Th 
mass  for  the  core  is  then  read; 
and,  so  long  as  it  remams  hot,  is  easily  moulded.  When  tb 
core  is  formed  it  is  dried  at  the  ordinary  temperature  ;  it ; 
then  hard,  and  rings  with  the  blow  of  a  hammer.  Whe 
the  casting  is  made,  the  organic  matter  of  the  core  is  con 
pletely  burnt  awaj-,  and  the  sand,  though  blackened, 
perfectly  suitable  for  using  over  again.  In  spite  of  thi 
however,  there  is  no  danger  of  the  core  collapsing  befoi 
the  casting  is  fully  solidified. — .1.  F.  B, 


Iron  and  Steel ;  Flask  for  the  Determination  nf  Carbui 
in .     A.  Klein. 

See  under  XXIII.,  page  1097. 

Englisu  P-vtexts. 

Chrome-lroH ;     Impruri-d   Manufacture    nf  .      C 

Eckert,  .Ir.,   .St.   .lohann-Saarbrucken,  Germany.      En 
Pat.  17,779,  Sept.  5,  1901. 

The  ore  is  mixed  with  a  "  strong  acid  flux,"  such  as 
mixture  of  quartz,  glass,  wood-iharcoal,  lime,  and  clay,  ai 
the  mixture  is  reduced  mainly  from  the  hearth  of  a  faroaj 
by  means  of  a  fettling,  in  which  a  mixture  of  graphite  at 
other  form  of  carbon  is  the  predominating  constituent. 

— E.  S 

Jniu    Castings    into    Steel,    Conversion    of  ;    Melt 

lurgical    Furnaces,    especialli/    Designed  for.      3.    . 
Hunter,   Bradford,    I'.S.A.     Eng.    Pat.    10,353.   May 

1902. 

Sek  U.S.  Pa».  699,759,  U02  ;  this  Journal.  1UU2,  977. 

-E.S. 
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Metals;    Process    of  Heating    .      G.    W.    Sargent, 

Keading,  U.S.A.  Kng.  Pat.  11,986,  May  2G,  1902. 
The  metal  to  be  anuealed,  hardened  or  tempered,  is  heated 
in  a  non-oxidising  medium,  such  as  a  molten  salt,  soluble  in 
water,  of  the  haloid  group.  Iron  or  steel  is  immersed  in  a 
fused  bath  of  a  mixture  of  the  chlorides  of  sodium  and 
potassium,  with  some  caustic  soda. — E.  .S. 

Ore-Slimcs ;   Treatment  of .     H.  L.  Sulman  and  H.  F. 

Kirkpatrick-Picard,  both  of  London.  Eng.  Pat.  7157, 
April  4,  1901. 

The  bulk  of  the  residual  water  is  separated  from  the  slimes 
in  a  centrifugal  machine,  and  so  much  leaching  liquor  is 
added  as  may  be  equal  to  the  water  remaining  in  the 
slimes,  which  water  is  then  displaced  by  centrifugal  action. 
The  slimes,  now  wet  only  with  solvent  liquor,  are  removed, 
leached  iu  a  separate  vessel,  drained,  and  placed  in  a 
second  centrifugal  machine,  where  water,  corresponding  to 
the  liquor  in  the  pulp,  is  added  to  expel  such  liquor. 

— E.  S. 

Crucibles,  Retorts,  Hecehers,  Muffles,  or  other  like  Fire- 
proof Articles  for  Metallurgical  or  similar  Uses ; 
Manufacture   of  .     W.  Engels,  Esscn-ou-the-Huhr, 

'    Prussia.     Eng.  Pat.  14,567,  July  17,  lUOl. 

Crucibles  and  other  highly  fire-proof  articles  are  made  of 
Snely-divided  carborundum  mixed  with  a  binding  agent, 
mch  as  clay,  chamotte,  soluble  glass,  &c. — R.  A. 

Furnace  for  Burning  Ore  Bloclts  or  Briquettes.  G. 
Griindal,  Stockholm.     Eng.  Pat.  18,429,  Sept.  14,  1901. 

^  GAS  furnace  of  the  channel  type,  in  which  the  supply  of 
;as  is  directed,  through  an  aperture  in  the  roof,  vertically 
lownwards,  so  that  it  becomes  mixed  with  air  (heated  by 
lassage  over  bricks  on  the  way  to  being  discharged), 
lassing  across  it,  the  combustion  chamber  being  formed  by 
aising  the  arch  of  the  baking  chamber  beside  the  gas 
perture.  The  products  of  combustion  escape  through  a 
iTeliminary  heating  chamber. — E.  S. 

Ire    Roasters.       F.    C.    Koberls,     Philadelphia,     U.S.A. 
Eng.  Pat.  6385,  March  15,  1902. 

HE  furnace  consists  of  two  sets  of  longitudinal  chambers, 

laced  side  by  side  with  a  space  between  occupied  by  the 

;ack  flue,  the  whole  supported  by  a  steel  frame.     Each  of 

Ue  ore  chambers  has  on  one  side  a  combustion  chamber, 

'nd  on  the  other,  a  waste-product  chamber,  from  both  of 

hich  valved  branch  pipes  lead  into  a  main  chimney  flue, 

1  which  latter  a  power  fan  is  connected.     The  furnace  is 

'!ated  by  gas,  pro%'ision  being  made    for  the  admission   of 

r  for   burning   the    same,    and    for    regulation   of    the 

mperature.     The  chambers  are,  or  may  be,  divided   into 

impartments. — E.  S. 

Mers,  specially  applicable  for  Soldering  Aluminium  and 
Aluminium  Alloys.     W.  P.  Thompson,   London.     From 

.  0.  Nicolai,  Bicbrich-on-the-Rhine,  and  F.  Bomer, 
Frankfort-on-the  Maine,  Germany.  Eng.  Pat.  6969, 
-March  21,  1902. 

SOLDERING  salt,  suitable  for  the  purposes  named,  for  use 
th  or  without  a  metallic  solder,  consists  of  a  mixture  of 
dmium  chloride,  zinc  chloride,  and  sodium  chloride.  The 
Idering  alloy,  having  a  melting  point  lower  than  that  of 
ircinium  or  its  alloys,  may  be  formed  of  five  parts  each 
tin,  zinc,  and  cadmium,  one  part  of  aluminium,  and  half 
art  of  lead.  The  soldered  articles  or  parts  are  steeped  for 
hour  or  more  in  a  dilute  solution  of  sodium  hypo- 
phite.— E.  S. 

United  States  Patents. 

hds  ;  Leaching  and  Extraction  of from  their  Ores. 

'■  Uoepfner,  Frankfort-on-the-Maine,  Germany.  U.S. 
;'at.  704,639,  July  15,  1902.  Compare  Eng.  Pat.  15,873, 
900;  this  Journal,  1901,  987. 

e  ores  are  leached  with  a  hot  solution  of  cupric  chloride, 

taining,  but  not  saturated  with,  a  solvent  for  the  cuprous 

)ride  formed  in  the  process,  such  as  an  alkali-  or  alkaline- 

'  h  chloride.     In  the  case  of  copper   ores,  the  solution 


obtained  deposits,  on  cooling,  cuprous  and  other  chlorides, 
and  the  solution,  separated  from  these,  may  either  be  used 
for  a  second  leaching,  or  at  the  anode  compartment  of  an 
electrolytic  cell,  in  which  the  dissolved  cuprous  chloride  is 
converted  into  cupric  chloride  (available  for  re-use),  whUe  the 
precipitate  (Cu^CL,  &c.)  is  added  to  the  cathode  solution, 
copper  being  deposited.  When  complex  ores  containing  zinc, 
copper,  silver,  lead,  iron,  &c.  are  treated,  the  solution 
obtained  is  cooled,  and  after  separation  of  lead  chloride, 
»S;c.,  the  cuprous  chloride  remaining  in  the  liquor  is  con- 
verted into  cupric  chloride  by  chlorine,  or  by  the  electrical 
process.  Iron  is  precipitated  by  copper  oxychloride, 
obtained  from  part  of  the  cuprous  chloride  by  oxidation. 
Copper  and  silver  are  obtained  from  the  purified  liquor 
eleclrolytically. — E.  S. 

Copper    and    Nickel ;    Process  of  E.rtracting  from. 

Sulphide  Compounds.  C.  Uoepfner,  Frankfort-on-the- 
Maine,  Germany.  U.S.  Pat.  704,040,  July  15,  1902. 
SeeEug.  Pat.  13,336,  1893;    this  Journal,  1894,  744. 

The  sulphide  ores  or  mattes  of  copper  and  nickel  are 
roasted,  the  SOo  evolved  is  condensed,  and  the  oxidised 
mass  is  lixiviated.  The  cupric  sulphate  contained  in  the 
solution  is  converted  into  cupric  chloride  by  means  of  an 
alkali  chloride,  and  the  cupric  chloride  is  reduced  to  cuprous 
chloride  by  sulphurous  acid,  and  by  heating  the  solution 
with  incompletely  roasted  ore,  still  containing  copper  and 
nickel  sulphides.  The  cuprous  chloride  separates  on  cooling, 
and  the  solution  may  be  repeatedly  used  iu  lixiviating  the 
roasted  ores,  the  copper  being  separated  as  described  each 
time,  until  the  liquor  is  sufficiently  enriched  in  nickel, 
which,  after  removal  of  sodium  sulphate  by  crystallisation, 
is  precipitated  as  oxide  by  lime.  The  cuprous  chloride 
resulting  from  the  process  may  be  used  to  obtain  copper  by 
electrolysis. — E.  S. 

Zinc  or  other  Metals ;  Process  of  Extracting  from 

their  Ores.  C.  Hoepfuer,  Fnankfort-on-the-Maine, 
Germany.  U.S.Pat.  704,041,  July  !  5,  11'02.  See  Eng. 
Pats.  11,724,  1894;  5662,  7560,  and  8449,  1895;  and 
24,573,1896;  this  Journal,  18U5,  581 ;  1896, 198,  356,  and 
450;  and  1897,  1015. 

Okes  or  materials  containing  oxygen  compounds  of  zinc, 
copper,  cadmium,  and  nickel,  or  of  zinc  only,  are  treated 
with  water  and  sulphur  dioxide  gas,  and  sufficient  sodium 
chloride  is  added  to  form  a  concentrated  solution  at  a 
temperature  above  normal ;  sodium  sulphite  or  bisulphite 
then  separates,  leaving  zinc  (or  other  metal)  chloride  in 
solution,  which  is  freed  from  remaining  sulphite  by  a 
suitable  precipitant :  lime  is  then  added  to  precipitate  the 
zinc  as  oxide,  and  the  resulting  calcium  chloride  solution  is 
returned  into  the  cj'cle  of  operations  ;  or  it  may  be  used  to 
react  with  the  sodium  sulphite,  obtained  as  described,  to 
reproduce  sodium  chloride.  The  ore  residue,  on  to  which 
the  sodium  sulphite  is  precipitated,  is  smelted  to  recover  the 
metals  present. — E.  S. 

Copper ;  Method  of  Reduci7ig  Copper  Matte  to  Refined 

.     (i.  Mitchell,  Naco,  Arizona,  U.S.A.     U.S.  Pat. 

705,109,  July  22,  1903.  See  Eug.  Pat.  1682,  1902;  this 
Journal,  1902,  775. 

Air  is  blown  through  molten  copper  matte  in  a  converter, 
until  the  iron  iu  the  charge  passes  into  the  slag,  which 
is  then  removed,  and  the  charge  is  reblov,'n  to  produce  a 
small  proportion  of  copper  suboxide,  such  as  may  be 
sufficient  in  the  subsequent  process  to  oxidise  and  remove 
the  impurities.  The  molten  contents  of  the  converter  are 
then  removed  to  a  reverbcratory  furnace,  to  be  subjected  to 
poling,  and  are  finally  cast  into  pigs  or  anodes.  It  is 
preferred  to  charge  the  contents  of  two  or  more  converters 
into  the  reverbcratory  furnace,  and  to  add  an  additional 
converter  charge,  so  blown  as  to  contain  such  a  proportion 
of  copper  .suboxide  as  may  bring  the  total  charge  into  the 
desired  condition. — E.  S. 

Cleaning  and  Preserving  Metals ;  Composition  for  . 

\V.  C.  Oberwaider.     U.S.  Pat.  705,956,  July  29,1902. 
See  u7iderXn.,  page  1081. 
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XI.-ELECTEO-CHEMISTRT  AND 
ELECTEO-METALLURGY. 

(^.)— ELECTBO-CHEMISTRY. 
English  Patents. 

Storage   Batteries;     Electrical .       [Eliclrodes.~\     H. 

...K.  i*.  Barham,  I'ortsmouth.    Eng.  Pat.    13,984,  Juiy  y, 
1901. 

Both  the  uegative  aud  positive  electrodes  are  folded 
within  a  double  fniy,  and  an  absorbent  .-iubstaDce  is  inter- 
posed betweeu  tliom  to  divide  the  active  material. 

— G.  H.  R. 


ilnsulating  Compounds,  and  Method  of  Manufacturitip  tht 
same.  L.  Kandolph,  Newark,  New  Jer.sey,  U.S.A.  Eng 
I'at.  9511,  April  '.M,  1902. 

See  U.S.  Pats.  698,8.56;  699,713;  and  701,392;  thi- 
.lournal,  1902,  782,  910,  and  918.— W.  C.  H. 

United  States  Patents. 

Battery;    Secondary    .       [Anlinumioiis   Lead    Grid. 

.1.  B.  Eiitz,  .\ssignor  to  the  Electrie  Storage  Hatter' 
Company,  both  of  I'hihidulphia.  U.S.  Pat.  704,739 
July  15,' 1902. 

The  grid,  which  is  made  of  antimonial  lead,  is  puncture' 
aud  beut,  or  bent  without  being  punctured,  to  form  tang 
or  keys  for  holding  the  active  material,  or  luaterial  t 
become  active,  of  a  ^torage  battery  plate. — G.  H.  K. 


Electrical  Storage  Batteries,  or  Accnmulalors  ;  and 
Electrolytes  fur  Electric  Batteries.  [Dr?i  or  Semi-drtj- 
Electrolyte.'i  P.  Stiens  aud  P.  .1.  Smith,  London.  Eng. 
Pat.  14,466,  July  Hi,  1901. 

TiiH  frames  constituting  the  electrodes  are  covered  or  fill'..'d 
with  a  mi.xture  of  metallic  oxides,  to  which  is  added  a 
certain  proportion  of  sulphides  or  sulphates.  About 
55  per  cent,  of  peroxide  of  lead  or  of  copper  oxide,  or  other 
.suitable  metallic  oxide,  is  mixed  with  30  per  cent,  of  litharge 
and  15  per  cent,  of  sulphate  or  sulphide  of  zinc,  and  the  com- 
pound is  exposed  to  heat,  and  at  tlie  same  time  a  current 
of  electricity  is  passed  through  it,  the  direction  of  which  is 
reversed  at  intervals,  au  acid  being  afterwards  added  and 
mixed  with  the  mass  to  form  a  paste.  Or  pulverised 
vegetable  materials,  prepareit  by  first  washing  them  in 
dilute  sulplmric  acid  and  then  drying  and  partially  car- 
bonising them,  are  thoroughly  mixed  with  30  per  cent,  of 
peroxide  of  lead  or  copper  oxide,  a  current  of  high  tension 
being  flashed  intermittently  through  the  mixture  during  the 
process  of  heating,  after  which  it  is  dried  and  more  acid 
added,  and  the  compound  is  thoroughly  mixed  and  heated 
till  dry  or  in  a  semi-dry  or  pasty  condition.  The  vegetable 
materials  may  be  used  in  a  completely  carbonised  state  aud 
mixed  with  dilute  sulphuric  acid  and  heated  till  dry,  when 
about  10  percent,  of  oxide  of  zinc  or  protoxide  of  lead  is 
added,  and  the  mixture  treated  as  in  the  first  example. 
Animal  matters  may  be  employed  instead  of  the  \'egetable 
materials,  which  may  also  lie  tised  without  the  addition  of 
metallic  oxides.  The  conducting  plates  or  rods  are  formed 
of  carbon  coated  mechanically  or  electrically  with  metal  or 
other  conducting  material,  or  other  metal-coated  materials 
may  be  used. — G.  H.  R. 

Electrodes  for  Galvanic  Butteries;    Manufacture  of . 

U.  Pbrscke,  Hamburg.     Eng.  Pat.  16,677,  Aug.  20,  1901. 

Conducting  and  porous  electrodes,  rich  in  oxygen,  are 
made  by  filling  a  grid  or  frame  constructed  of  angular  strips 
of  sheet  metal  riveted  to  vertical  bars,  with  a  paste  formed 
of  a  pulverised  depolariscr  mixed  with  a  suitable  binding 
agent,  and  united  to  the  frame  by  heating  to  120'  C,  and 
afterwards  to  redness  in  an  open  fire. — G.  H.  R. 

Electrodes  for  Electric  Accumulators  ;    Method  for  Pro- 
ducing   .     E.   W.  Jungner,   Kneippbadeu,    Sweden. 

Eng.  Pat.   1C84,  Jan.  21,  1902.     (Under  Interuat.  Conv., 
Jan.  22,  1901.) 

TnK  surface  area  of  mass  supports,  ■which  are  chemically 
indifferent  in  an  alkaline  solution,  is  increased  by  mixing 
the  latter,  in  which  the  metal  body  wiih  roughened  surface 
to  be  treated  is  placed  as  anode,  with  a  salt  the  acid  radicle 
of  which  forms  a  soluble  s.alt  with  the  metallic  body,  and 
imparts  to  it  increased  capacity  as  a  carrier  of  active 
material.  Or  the  metal  body  may  he  placed  with  a  smooth 
surface  as  anode  in  the  ali^aline  solution,  the  points  of  attack 
for  the  electrolytic  current  being  either  produced  by  pro- 
viding the  cathode  with  points  and  au  indifferent,  electric- 
ally non-conducting  coating  which  leaves  them  exposed,  or 
by  giving  the  anode  a  perforated  coating,  the  perforations 
of  which  expose  the  metal  surface  in  order  to  produce 
points  of  attack., — G.  11.  R. 


Battery;    Secondary    .      \^Crystallinc   Lead.^     E.   Gil 

Steiumetz,  Assignor  to  the  Electric  Storage  CompaDJJ 
both  of  Philadelphia.     U.S.  Pat.  704,767.  July  15,  19(M!l| 

An    amorphous   body    of    a    lead    compound,    preferabH 
chloride  of  lead,  is   made  and  subjected  as  a  cathode  I 
electrolytic  action  in  a  bath  in  which  it  is  soluble,  thereb 
changing  its  structure  into  a  coherent  mass  of  crystallin 
lead,  free  from  blow-holes.— G.  H.  li. 

Electric  (^Bichromate)  Batteiy.  [^Copper  Calho^A 
M.  W.  Robinson,  Massachusetts.  U.S.  Pat.  705,U(j 
July  22,  1902. 

l'ERFOK,vTED  uickcl  -  plated  copper  cathodes,  secnW 
together  by  a  binding  screw,  are  alternated  with  zii 
plates,  also  connected  with  a  screw,  and  non-conductii 
buffers  hold  apart  the  electrodes  which  are  immersed  in 
bath  of  sodium  bichromate  and  sulphuric  acid.  — G.  H.  B. 

Plates  (f  the   Plante    Type ;  Manufacture   of  Seconda: 

Battery .     H.  il.  Martin,  Assignor  to   the  Electi 

Storage     Battery     Company,     both     of     Philadelphi 
U.S.  Pat.  704,751,  July  15,  1902. 

The  improvement  claimed  consists  in  controlling  t 
temperature  of  the  electrolyte  during  formation  of  t 
plate,  and  maintaining  it  below  115^  V.  bv  abstracting  ht 
from  it.— G.  H.  R. 

Carbon  Electrodes  ;  Manvfacture  of  .     C.   M.  H( 

Niagara  Falls.     U.S.  Pat.  705,076,  July  22,  1902. 

See  Eng.  Pat.  12,681,  1902  ;  this  Journal,  1902,  1031. 

— G.  H.  Bj   •'"« 

( B.)— ELECTRO-METALLURGY. 
English  Patent. 

Metals  and  Alloys  ;  An  Improved  Process  for  the  EUct 

lytic    Deposition  o/  .       [Electrolyte.']       P.  Mari . 

Q.  Marino,  G.  ilarino,  and  A.  liatchkowsky,  Pa  • 
Eng.  Pat.  15,427,  July  30,  1901. 
Two  methods  are  given  for  preparing  electrolytes  for  ; 
deposition  of  metals  such  as  aluruiuium,  glucinium,  antimo, 
chromium,  pallatUum,  lead,  vanadium,  zinc,  gold,  ', 
copper,  nickel,  cobalt,  manganese,  aud  iron.  In  the  1 1 
method,  to  a  solution  (A)  of  a  salt  of  the  metal  to  e 
de]iosited,  soda  or  potash  is  added,  and  the  hydi-' 
precipitated,  which  is  then  dissohed  in  au  excess  of  f 
alkali  employed.  .V  second  solution  (B)  is  made  by  add^ 
a  solution  of  chloride  or  of  nitrate  of  barium  to  one  of  ' 
alkali  phosphate  or  pyrophosphate,  when  a  white  precipiie 
of  phosphate  or  of  pyrophosphate  of  barium  is  produd, 
whiclr  is  dissolved  in  hydrochloric  acid.  The  two  soluti  s 
(A)  and  (]{)  are  then' mixed  and  heated  to  boiling;" 
cooling,  hydrate  of  barium  is  deposited,  and  eliminid 
in  any  appropriate  manner,  anil  the  solution,  after  ha\,K 
been  rendered  alkaline,  preferably  by  means  of  carboi  e 
of  potash,  is  ready  for  use  as  an  electrolyte.  In  '' 
second  method,  the  phosi>h^te  or  pyrophosphate  of  '<-' 
metal  to  bn  deposited  is  rendered  soluble  by  boiling  it  'h 
In  times  its  weight  of  water,  and   four  times  its  weigh >' 
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carbonate  of  potash  or  of  soda.  To  this  solution  is  added 
one  of  nitrate  or  chloride  of  barium,  which  produces  a 
precipitate  of  phosphate  or  pyrophosphate  of  barium,  ■fthich 
is  dissolved  by  the  addition  of  hydrochloric  acid.  This 
solution  is  heated  to  boiling,  aud  then  mixed  with  one  of 
potash  or  of  soda  heated  to  the  same  temperature  as  the 
first.  On  cooling,  hydrate  of  barium  is  deposited,  and  on 
being  separated,  the  faltrate  is  ready  to  serve  as  an  electro- 
lyte. To  effect  the  deposition  of  alloys,  an  electrolyte 
is  composed  of  a  mixture  of  various  metals  prepared  in 
accordance  with  either  of  the  methods  described. — G.  H.  R. 

United  States  Patents. 

i  Metals   [Cast-iron    and    Steel]    from     their    Ores,    Sec; 

Seduction     of    in    Electrically  -  heated    Furnaces. 

R.     C.    C'ontardo,    Sevres,    France.      U.S.  Pat.  705,651, 
July  29,  1902. 

The  lower  end  of  a  descending  column  of  ore  is  heated 
solely  by  radiation  and  convection  from  a  voltaic  art, 
whereby  a  temperature  is  obtained  sufficiently  high  to  fuse 
ores  more  refractory  than  iron  ore,  and  a  current  of  heated 
reducing-gas   containing    a   carburising   agent   is    simulta- 

i  neonsly  caused  to  flow  upwards  through  the  column  of  ore, 
so  that  approximately  the  exact  amount  of  carbon  desired 

,  may  be  combined  with  the  iron. —  G.  H.  R. 

'  Tin ;  Process  of  Recovering  Metallic .     D.  H.  Browne, 

;     Cleveland,  and  J.  M.  Neil,  Toronto.     U.S.  Pat.  704,675, 
\     July  15,  19U2. 

i  .... 

(The  material  containing  tm  is  treated  with  an  acidulated 
;  solution  of  ferric  chloride,  thereby  forming  a  solution  of 
chloride  of  tin  and  ferrous  cLloride,  whieh  is  led  successively 
past  a  suitable  cathode  to  electro-deposit  the  tin  and  an 
insoluble  anode  to  regenerate  the  ferric  chloride  solution, 
the  latter  being  then  returned  to  the  tin-bearing  material. 

— G.  H.  R. 

iiBopper,  Bronze,  or  tike  Surfaces  ;  Iridescent  Coating   of 
— .     D.      Sinclair,   Coalbrookdale,    .Salop.      U.S.  Pat. 
705,456,  July  22,  1902. 


ISEEEng.  Pat.  10,977,  1900 


this  Journal,  1901.  727. 

— G.  H.  R. 


Smelting  Furnace ;  Electric .     F.  C.  Weber,  Chicago. 

U.S.  Pat.  704,993,  July  15,  1902. 

\-v  elongated  furnace-chamber  has  several  superposed 
i-ries  of  electrodes  projecting  laterally  into  it  from  opposite 
ides  and  at  different  planes  of  inclination,  "  with  an  arcing 
pace  between  the  companion  electrodes  of  each  series  for 
he  superposed  arcing  space  to  form  a  continued  smelting 
Jid  arciLg  space  extending  vertically  downwards."  Means 
,  tie  provided  for  regulating  and  graduating  the  voltage  or 
emperature  of  each  separate  series  of  electrodes,  and  a 
:eed-spout  projects  downwards  into  the  furnace-chamber 
nd  to  the  smelting  space.  There  is  a  feed  or  discharge 
rrangement  for  the  material  from  above  iuto  the  vertically 
xtendcJ  smelting  space  below,  and  the  chamber  has  open- 
Qgs  for  the  escape  of  gases  evolved,  so  that  such  hot  gases 
nay  in  their  passage  impart  heat  to  the  delivery  or  feed 
pout.— G.  H.  E. 


XII.-FATS,  OILS,  AND  SOAP. 

his,  Lubricating  ;  Determination  of  the  Viscosity  of . 

A.  Zega.     Chem.-Zeit.,  1902,  26,  [63],  734. 

iiE  simple  apparatus  here  illustrated  was  devised  by  the 
ithor  for  the  determination  of  the  viscosity  of  oils  of 
jhich  only  a  small  quantity  was  available.  It  consisted  of 
I  glass  tube.  A,  about  25  cm.  in  length  and  0-4  cm.  wide, 
'  ith  a  constriction  of  about  5  mm.  in  length  at  b,  and  a  side 
uening  at  the  bottom,  c.  It  was  surrounded  by  a  tube,  B, 
)  cm.  long  and  I  •  2  cm.  in  diameter,  with  a  bulb  at  the 
ittom  and  below  the  top,  the  whole  being  immersed  in  a 
tsket  of  water  with  a  thermometer  alongside.  In  making 
determination,  the  tube,  B,  was  filled  with  the  oil  up  to 


the  upper  bulb,  and  the  tube.  A,  closed  with  a  rubber  tube 
aud  clip  and  placed  iu  B.  At  the  right  temperature  (50'  C.) 
the  apparatus  was  allowed  to  stand  for  five  minutes,  and 
the  tube  A  then  opened  for  exactly  two  minutes  and  again 
closed.  The  distance  from  a  to  the  outer  oil  meuiscas,  and 
afterwards  from  a  to  the  inner  meniscus,  was  measured  with 
a  centimelre  rule,  and  it  was  found  by  practical  results  that 


the  difference  between  the  two  figures  multiplied  by  two 
gave  the  viscosity  as  determined  in  Engler's  apparatus. 
The  measurements  in  duplicate  determinations  agreed 
within  O'j  mm. — C.  A.  M. 

Cod  Liver  Oil;  KrenicVs  Test  for .     Bedall. 

See  under  XXXII.,  page  1099. 

Soap  J^'uts.     Rev.  des  Cultures  Coloniales,  10,  283. 
.See  under  XX.,  page  109t. 

E.xGLisii  Patents. 

Oil-ijieldable    or     Oil-containing    Material;     Process    of 

Drying .    H.  J.  Haddan,  London.    Prom  E.  R.  Edson, 

Cleveland,  Ohio,   U.S.A.      Eng.  Pat.    13,455,  June    13, 
1902. 

TuK  material  is  partially  dried  in  vacuo  below  300°  F.,  then 
mixed  with  an  absorbent  substance  such  as  sawdust,  and  the 
mixture  again  heated  under  the  same  conditions  as  before. 

— C.  A.  M. 

Lubricants  used  in  connection  with  the  Motive  Power  Fluid 
in  Cylinders  and  the  iifie ;  Method  of  and  Apparatus  for 

Recording  the   Quantity,  Quality,  and  F^fficacy  of . 

1'.  C.  E.  Goetze,  C.  F.  Sanders,  J.  A.  Sanders,  and  E.  A. 
Buchmann,  Hamburg.     Eng.  Pat.  14,174,  July  11,  1901. 

During  the  working  of  the  machine  a  jet  of  steam  or  other 
fluid  from  the  j^ower  cylinder  is  made  to  impinge  upon  a 
surface  {e.g.,  of  paper)  moving  across  the  jet  and  synchro- 
nising with  the  movements  of  the  piston.  The  oil  carried 
by  the  steam  leaves  a  deposit  upon  this  surface  and  from 
its  colour  and  intensity  an  estimate  can  be  formed  of  the 
rtlalive  quantity  aud  distiibution  of  the  lubricant  withinthe 
jet.— C.  A.  M. 

Soiling  Fat,  .Sugar,  Lye. ;  Superheated  Steam  Pan  for  . 

A.  .;.   Howfield  aiid  G.   V.  Colliver.     Eng.  Pat.  14,846. 
July  22,  1901. 

.See  under  XVL,  page  1085. 

WaMng  and  Disinfecting  Powder.     J.   B.  Mumford  and 
P.  R.  Newlauds,  Eng.  Pat.  20,8S4,  Oct.  18,  1901. 

See  under  XTIII.  C.,page  1092, 
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United  States  Patekts. 

Cottonseed ;   Process   of  Extracting    Oil  from   .     J. 

McB'arlaoe    and    U.    C.    Reinohl,    Washington,    D.S.A. 
U.S.  Tat.  095,474,  March  18,  1902. 

The  cotton-seed  is  hulled  hy  being  treated  wiili  a  solution  of 
alkali  and  "  sacchariuo  miitter  in  which,  some  fermentation 
having  taken  place,  corrosive  agents  have  been  developed" 
until  the  kernels  separate.  The  kernels  are  then  crushed, 
and  the  oil  extracted  and  purified  by  treatment  with  alkali 
an<l  sodium  chloride. — ('.  \.  M. 

Cottonseed ;    Process   of  Hulling   .       .1.    MeFarlane 

and  D.  C.  litinohl,  Washington,  U.S.A.  U..S.  I'at. 
i;!)5,47.5,  March  18,  1902. 
TnK  method  of  hulling  cotton-seed  (see  preceding  abstract) 
is  claimed  in  detail.  I'he  saccharine  matter,  preferably  black 
molasses,  has  undergone  some  degree  of  fermentation,  or 
has  been  treated  with  "foreign  agents"  so  as  to  develop 
"  coiTOsive  agents." — C.  A.  M. 

Cotton-seed ;  Process   of  Hulling   .      J.   MeFarlane, 

Assignor   of    one-half   to   D.    C.    Relnohl,    Washington, 
U.S.A.     U.S.  Pat.  695,476,  March  18,  1902. 

The  seeds  are  treated  with  a  solution  of  alkali,  but  without 
the  saccharine  matter  claimed  in  the  two  preceding  patents. 

— C.  A.  M.        I 

Cotton-seed    Oil;    Producing  .     C.   0.   Phillips,  New   I 

York,  Assignor  to  The  American  Cotton  Oil  Co.,  New 
York,  U.S.A.     U.S.  Pat.  705,785,  July  29,  1902. 

The  cotton-seed  is  crushed,  heated,  mixed  or  sprayed  with    , 
alkali,  and  expressed. — C.  A.  M.  j 

Oil;    Process  of  Extracting  .      La  Fayette  Denton 

Vorce,  Chicago,  U.S.A.  "U.S.  Pat.  704,989,  July  15, 
1902. 
The  material  is  treated  with  a  volatile  solvent  in  a  closed 
vessel  and  the  solution  of  oil  withdrawn  into  a  volatilising 
chamber.  Steam  is  then  jiasseil  into  the  residual  material 
to  separate  the  remaining  solvent,  and  then  conducted, 
together  with  the  vapour,  into  the  volatilising  chamber, 
where  their  heat  is  utihsed  in  the  separation  of  the  solvent 
from  the  oil. — C.  A.  M. 

OiU ;  Apparatus  for  Separating  Solvent  from.  .     La 

Fayette    Denton    Vorce,    Chicago,   U.S.A.        U.S.   Pat. 
704,990.  July  15,  1902. 

The  steam  and  vaporised  solvent  passing  from  the 
extraction  percolators  are  sprayed  upon  condensing  coils 
and  condensed.  It  is  stated  that  in  the  type  of  apparatus 
claimed,  heat  wasted  in  other  apparatus  is  utilised  in  the 
separation  of  solvent  from  the  extracted  oil.  (See 
preceding  abstract.) — C.  A.  M. 

Rendering  Apparatus.  D.  Cameron,  Kansas  City, 
U.S.A.,  Assignor  to  Cudahy  P.acking  Co.,  Chicago, 
U.S.A.     U.S.  Pat.  705,033,  July  22,  1902. 

Means  are  provided  for  heating  and  sub-dividing  the 
material,  then  subjecting  it  to  pressure  in  a  closed  separator, 
drawing  off  the  oil  through  tubes,  and  drying  the  residue. 

— C.  A.  M. 

Orease ;     Process    of   Extracting    .       D.    Cameron, 

Kansas,    U.S.A.,     Assignor    to    Cudahv    Packing    Co., 
Chicago,  U.S.A.     U.S.  Pat.  705,034,  July  22,  1902. 

The  process  is  similar  to  that  described  in  U.S.  Pat.  705,033, 
but  after  treatment  in  the  closed  se])arator,  the  products 
are  agitated,  and  the  lighter  oil  is  allowed  to  rise,  and  is 
then  withdrawn,  without  adding  water  to  the  materials.  (See 
preceding  abstract.) — C.  A.  M. 

Deodorisint/  [Corn  Meal,  Cotton-seed  Meal,  if c.~\  ;  Process 

of  .'      F.    M.    Pratt,   Decatur,    U.S.a'.        U.S.  Pat. 

705,787,  July  29,  1902. 

The  substance,  e.g.,  maize  or  cotton-seed  meal,  after  the 
oil  has  been  extracted,  is   first  convened   through  a   hot 


chamber,  oat  of  contact  with  steam,  and  then  subjected 
the  direct  action  of  live  steam — C.  A.  M. 


Soap  Cutting  and  Spreading  Machine.  'Y.  Gaynor,  Jan., 
Assignor  of  four-fifths  to  R.  G.  Harseim  and  S.  M. 
Gusdorf,  Indianapolis,  U.S.A.  U.S.  I'at,  705,067, 
July  22,  1902. 

The  slabs  of  soap  made  to  travel  continuously  over  a 
stationary  platform  come  into  contact  with  ^'ertical  and 
horizontal  wires  or  cutters,  whilst  a  rack  moving  from 
under  the  platform  receives  the  cakes  as  cut.— C.  A.  M. 


H.  I!.  Schmidt, 
York,     U.S.A. 


^9 

lilt 


lUifi 


Gli/cerin  ;  Apparatus  for   Befining . 

Cincinnati,    and    O.     T.    Joslin,    New 
U.S.  Pat.  705,712,  July  29,  1902. 

A  HOLLOW  drum  revolves  in  an  outer  vessel  containing  a  i  ^u 
shallow  layer  of  the  glycerin  solution.  A  heating  material, 
preferably  oil,  circulates  through  this  drum  from  heating 
coils  arranged  in  the  wall  of  a  furnace.  As  the  dnuq 
revolves,  it  carries  up  a  thin  film  of  liquid  and  at  the  same 
time  heats  it  to  the  distillation  temperature,  whilst  a  current 
of  superheated  steam  conveys  the  vapour  to  the  lowest 
section  of  a  separator.  The  glycerin  is  gradually  deposited 
in  the  successive  chambers  of  the  separator  until  eventually  I 
only  steam  escapes  from  a  condenser  at  the  top. — C.  A.  M.    | 

Removing  Paint  or    Varnish  ;   Composition  for  .     Ej  1 

Priestman,  Burlington,  Iowa,  U.S.A.  U.S.  Pat.  705,139'  ' 
July  23,  1902. 

A   MIXTURE  of  sodium  carbonate  and  ammonia  solut 

with  fusel  oil  and  kerosene. — E.  S. 


Cleaning  and  Preserving  Metals;  Composition  for  ■—— 
\V.  C.  Oberwalder.  Xew  York,  U.S.A.  U.S.  Pat 
705,956,  July  29,  1902. 

A  MiXTVRic  of  infusorial  earth  or  similiir  material,  sodiun 
sulphate,  borax,  pulverised  camphor,  magnesium  carbonate 
and  soap  or  the  like,  in  proportions  approximately  specified 

— C.  A.  M. 


XIII.-PIGMENTS,  PAINTS ;   EESINS, 
VARNISHES ;  INDIA-RUBBEE,  Etc. 

(^.)— PIGMENTS,  PAINTS. 
United  States  Patents. 

Paint.     W.  Lennard-Foote,  Brooklyn,  New  York,  U.S.A. 
U.S.  Pat.  7U5,9o8,  July  29,  1902. 

A  MIXTURE  is  made  of  1  part  of  talc,  2  parts  of  kaolii. 
3  parts  of  silex,  2  parts  of  corundum,  J  part  of  dissolve 
rubber,  4  parts  of  zinc  oxide,  1  j  part  of  hydrofluoric  aci 
idiluted  with  8  parts  of  water),  ,\  part  of  saturated  aqueou 
solution  of  alum,  and  sutncieut  ot  a  mixture  of  equal  part 
ofsodiiica  and  potassium  silicates  to  produce  a  suitabl 
consistency.  This  paint  is  said  to  be  water-proof,  fire-prool 
and  acid-proof. — .\I.  J.  S. 

Lampblack ;  Process  of  Producing .      1).   J.    Ogilv; 

Cuieinuati,   Ohio,   U.S.A.      U.S.   Pat.  706,001,  July  2! 

1902. 
The  smoky  flame  from  any  suit;ible  combustible  substanc 
is  caused  to  impinge  upon  the  surface  of  water  in  motjoi 
or  upon  tbe  wetted  surface  of  any  jiorous  materia. 
Solutions  which  wet  the  tarry  carbon  more  readily  tba| 
pure  water  may  be  employed  with  advantage.-    ^'    '  ° 


-M.  J.S. 


(B.)— RESINS,  VARNISHES. 
United  States  Patent. 

Varnishi}ig;  Process  of .      G.  Tiischel,  Odessa. 

U.S.  Pat.  705,723,  July  29,  1902. 
One    thousand   parts  of  white   lead,    125    parts   of   whii 
Russian  glue,  1  or  2  parts  of  soluble  Aniliue  Yellow,  ar 
1,500  parts  of  water  are  boiled  together,  and   the  mixlui 
is  applied  hot. — M.  J.  S. 
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(r'.)— INDIA-RUBBER,  &c. 

(ndia-Rublier ;    Regenerated .       V.    Frank    and      K. 

Marckwakl.  Guaimi-Zeit.,  1902,  16,  [43],  817— 
820.     (See  this  Journal,  1902,  712.) 

Pbe  treatment  of  vulcanised  rubber  with  alkali  only  removes 
the  sulphur  which  has  escaped  actual  combination, 
jonsequently  the  product  only  admit*  of  partial  revulcanisa- 
ion,  and  most  commercial  samples  contain  8 — 10  per  cent. 
)f  added  mineral  oil  removable  by  various  solvents. 
Yeber  has  shown,  however,  (I)  that  the  physical  condition 
if  the  material  before  vulcanisation  determines  the 
iropcrties  of  the  resulting  product,  and  (2)  that  successful 
evuleanisation  depends  not  on  the  removal  more  or  less 
completely  of  sulphur,  but  on  the  production  of  a  plastic 
nass.  The  piocedure  indicated,  therefore,  is  to  extract 
vith  alkali  and  wash,  and  then  to  incorporate  with  a  neutral 
il  or  other  suitable  material,  aided  by  heat,  so  as  to  obtain, 
s  nearly  as  possible,  a  colloidal  solution.  Rubber 
egenerated  in  this  way  is  a  more  suitable  uuiterial  for 
lixiDs;  with  new  rubber  than  the  mineral  substances  or  oils 
:immonly  employed. — K.  L.  J. 

English  Patent. 
'lastic  Compounds.     A.  Luft,  Leinberg,  Austria  Hungary. 
Eng.  Pat.  10,218,  May  3,  190J. 

HKNOi,,  its  homologues  or  sub.«titution  derivatives 
100  parts),  an  aldehyde,  «.</.,  formaldehyde  (100  pwts  of 
)  per  cent,  solution),  and  an  acid,  e.y.,  sulphuric  acid 
10—80  parts  of  16 — 17  per  cent,  solution),  are  heated 
gether,  until  spontaneous  heating  occurs  and  the  white 
scous  mass  resulting  thereby  is  separated,  washed,  and 
ied.  This  material  is  not  attacked  by  hot  acids  or  alkalis, 
may  be  dyed  or  tinished  in  various  ways,  and  becomes 
ansparent  if  treated  with  alkali  in  the  fresh  slate,  washed, 
id  then  dissolved  in  formalin  or  glycerin.  The  addition 
■{rlycerin,  alcohol,  or  of  camphor  or  rubber  in  solution 
akes  the  mass  still  more  plastic,  whilst  variations  in  the 
iginal  proportions  of  the  mixture  or  pressing  the  viscous 
iss  in  warm  moulds  makes  it  hard  and  elastic. — R.  L.  J. 

United  States  Patent. 

idta-Percha  ;  Process  of  rurifying .    A.  Combanaire 

and  J.  de  la  Fre.snave,  Paris.  U.S.  Pat.  704,677,  July  1.5, 
1902. 

TTA-PEKCHA  is  freed  from  resin  by  treating  it,  in  a 
wdered  condition,  with  a  solvent  such  as  petroleum  or 
5  of  its  derivatives  at  a  temperature  of  about  35  C,  until 
I  resin  is  extracted,  but  the  solvent  still  remains  colourless. 

— F.  H.  L. 

lY.-TANNING;   LEATHER.  GLUE,  SIZE. 

Tannin  ;  ^Ihsorpiiun  of ,  bi/  Filter  Paper. 

H.  K.  Procter  and  F.  A.  Blockey, 

See  under  yiXlW.,  page  1100. 

English   Patent. 

lin    and    Pebbled    Leather ;     Manufacture     of    . 

I.  Pianko,  Woodhaven,  New  York  State,   U.S.A.     Eng. 

'■at  930-1,  April  22,  1902. 
,1 

■•3  outer  "  buffing  "  or  "  grain  "  split  of  a  hide  is  cemented 
t'l  flesh  split,  leaving  the  middle  split  available  for  other 
I  poses.  To  produce  a  pebbled  effect,  scraps  of  leather 
a'cemented  to  the  tiesh  split,  ia  a  detinite  or  indefinite 
F |em,  before  the  grain  split  is  applied,  and  the  whole  is 
F  sed  and  boarded.  Any  suitable  textile  may  be  used  in 
peofthe  grain  split,  and  the  v.-hole  finished  as  when 
"   leather  is  employed. — R.  L.  J. 

XV.— MANURES.  Etc. 

English  Patent. 

inure;  Manufacture  cf  Artificial .     G.  E.  Dolle, 

iremen,  Germany.     Eng.  Pat.  10,461,  May  G,  1902. 
■"lixriE  solution  of  i:on  chloride  is  stirred  into  a  solution 
oi  >dium  pyrophosphate  or  phosphate,  and  the  resulting 


precipitate  is  filtered  off,  dried,  and,  if  desired,  freed  from 
excess  of  sodium  chloride  by  means  of  aqueous  alcohol  in 
which  it  is  insoluble  as  long  as  traces  of  common  salt  are 
present.  The  neutral  iron  phosphate  formed  has  the 
composition  Fe4(P.207):j,  9HjO,  and  dissolves  slowly  but 
entirely  in  water. — R.  L.  J, 

United  States  Patent. 

Fertiliser  and   Method  of  Making  same.      G.   H.  Smith, 
New  York,  U.S.A.     U.S.  Pat.  705,462,  July  22,  1902. 

A  MIXTURE  of  night-soil,  phenol,  calcium  carbonate,  and 
aluminium  silicate,  ia  stated  proportions,  is  dried  by  air- 
exposure  and  powdered.  The  presence  of  the  phenol 
(about  8  per  cent,  of  the  mass)  is  stated  to  be  effective 
against  the  ravages  of  insects  when  the  fertiliser  is 
seasonably  employed. — E.  S. 


XVL-SUGAR,  STARCH,  GUM,  Etc. 

d-Arabinose,  d-Arabonic  Acid,  and  the  Quantitative 
Determination  of  Arabinose.  C.  Neuberg  and  J.  Wohl- 
gemuth. 

See  under  XXIV.,  page  1103. 

Ketuscs  ;  Isolation  of — .     II.     C.  Neuberg. 

See  under  XXIV.,  page  1103. 

Starch    Si,'rups  ;     Coinposilion    and  Analysis  nf . 

M.  Hiinig. 

See  under  XXtll.,  page  1 100. 

De.vtrins ;  Examination  and  Analysis  of  Commercial . 

F.  Lippmann. 

See  under  K\Hl.,  page  1101. 

Cores  fur   Castings;    Preparation  of ,  .from   Potatoes 

and  Sand.     H.  Kbnigsdorf. 

See  under  X.,page  1080. 

English  Patent. 

Boiling  Fat,  Sugar,  and  sundry  other  Materials  ;  Super- 
heated Steam  Pan  for .     A.  J.  Howfield,  Merthyr 

Tydai,  and  G.   V.  'Colliver,   Bristo!.  Eng.   Pat.   14,846, 
July  22,  1901. 

A  JACKETED  steam  boiling  pan,  in  which  the  steam  is 
passed  first  through  the  heating  coii  of  the  pan  and  then 
through  the  jacketing  space. — R.  A. 

Fbench  Patents. 

I 

i    Sugar  in  Lumps   of  any  desired  Dimension  and    Form  ; 

Apparatus  for  Manvfacturing .  G.  Fereira.  Fr.  Pat. 

316,756,  Dec.  10,  1901. 

A  FLAT  box  moulil  fitted  at  the  bottom  with  a.  loose  sheet- 
iron  plate  on  which  the  sugar  is  cast.  The  bos  is  provided 
with  a  lid  having  a  series  of  parallel  slots  ;  and  a  cutting 
blade  which  when  pressed  down  through  the  slots  succes- 
sively, divides  the  sugar  into  strips.  The  lid  being  then 
rotated  through  90°,  a  second  series  of  cuts  as  before  will 
divide  the  sugar  into  blocks. — H.  1\  F. 

Sugar ;  Process  for  Refining  Raw .    J.  V.  P.  Iiagrange. 

Fr.  Pat.  317,128.  Dec.  28,  1901. 

Onf  i)ortion  (70 — 80  per  cent.)  of  the  raw  sugar  to  be 
refined  is  dissolved,  clarified,  filtered,  and  boiled  to  grain 
(boiling  point  in  air,  110'  C,  density  l'40)in  the  usn«l 
way  ;  and  is  then  mixed  with  the  remainder  (30 — 20  per 
cent.)  in  a  special  crystalliser.  The  latter  is  in  the  form  of  a 
trough,  which  can  be  tilted,  fitted  with  a  rotatory,  helical 
stirrer,  and  provided  with  a  double  bottom  for  the  admis- 
sion of  steam  for  heating  purposes.  The  temperature  being 
kept  at  80 — 95°  C.  an  abundant  crystallisation  takes  place ; 
and  when  sufficiently  advanced,  the  mass  is  run  out  into 
settling  tanks,  where  it  is  allowed  to  solidify.  It  is  then 
conveyed  to  the   centrifugals,  cleared  by   steam,  moulded. 
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dried,  &c.,  in  the  usual  manner.  In  this  way  88  per  cent, 
of  the  raw  sugar  is  obtained  as  the  refined  iirticle,  together 
with  17  per  cent,  of  svnip.  This  s.vrup,  toj;.tber  with  other 
by-products,  may  be  again  concentrated  to  a  somewhat 
higher  degree  (1-46  density)  and  treated  in  the  crystalliscr 
with  abcut  50  per  cent,  of  raw  sugar,  as  before  descrihcd. 

— H.T.  P. 

Acelmie from  Saccharine  Subitances ;  Manufacturing . 

G.  Pereire  and  G.  P.  Guignard.     Fr.  Pat.  3I6,0G1,  1901. 

See  under  XX.,  page  1096. 

United  States  Patents. 
Sugar;   Apparatus  fur  the  Manufacture  of .     J.    A. 

Jlorrell,     Lansdalc,    Pennsylvania.      U.S.  Pat.  703,439, 

July  1,  1902. 
A  coAiBiNiir)  plant  for  manufacturing  sugar  from  the  raw 
cane  juice,  without  the  aid  of  chemicals,  and  comprising 
an  inclined  sieve  for  removing  the  coarser  particles  from 
the  juice,  and  a  wire  cloth  basket,  connected  to  wires  forming 
part  of  an  electrical  circuit,  through  which  the  juice 
percolates  into  a  receiving  vessel,  and  is  thence  pumped 
up  and  forced  through  and  into  a  terra-uotta  tilter-pan. 
From  this  it  is  syphoned  into  a  tank  .and  then  passes 
through  a  heater,  fashioned  something  like  a  Liebig 
condenser,  the  juice  entering  the  inner,  and  steam  the 
outer  tube.  On  emerging  from  the  heater,  the  juice  is 
forced  by  a  hot-air  jet  through  a  spraying  tube  arranged  j 
inside  a  cone-shaped  hopper,  and  falls  thence  through  a  ; 
second  wire  basket  (electrically  connected)  into  a  settling 
tank.  The  clear  portion  is  then  forced  through  a  filter 
(U.S.  Pat.  513, .5.51,  1894,  or  242,216,  1881)  into  a  heating 
tank  provided  with  a  sleani-coil  and  thence  into  a  tubular 
heater  resembling  the  one  already  described.  The  hot 
defecated  juice  is  then  atomised  by  a  blast  of  hot  air 
(300'  F.)  and  blown  in  this  condition  through  a  spiral 
tube,  placed  in  the  furnace  stack  and  maintained  at 
800' — 1,000°  F.  In  its  rapid  passage  through  this  coil,  the  ; 
atomised  juice  is  concentrated,  and  on  emerging  is  received 
under  a  conical  hood  which  arrests  the  concentrated  syrup, 
but  allows  the  air  and  water  vapour  to  escape. — H.  T.  P. 

Sugar  Boiling ;  Process  <f .     C.  Steffen,  Vienna. 

U.S.  Pat.  703,496,  July  1,  1902. 

In  order  to  bring  about  a  more  perfect  circulation  of  the 
mass,  in  boiling  to  "  grain,"  one  or  more  wide,  open  stand 
pipes  are  arranged  in  the  vacuum-pan,  the  lower  ends  of 
the  pipes  approaching  fairly  near  to  the  bottom  of  the  pan, 
the  upper  end  reaching  to  the  surface,  or  even  above  it. 
Steam  (or  air)  at  just  sufficient  pressure  being  introduced 
near  the  bottom  of  the  pipes,  large  bubbles  are  formed, 
which,  ascending  in  the  pipes,  force  up  the  liquid  in  a  very 
thorough  manner. — H.  T.  P. 

{Sugar J  Centrifugal  Machine.     A.  Holland,  Magdeburg, 

Germany.  U.S.  Pat.  703,728,  July  1,  1902. 
A  DEVICE  for  collecting  separately  the  molasses  of  different 
densities  obtained  at  consecutive  stages  of  the  ceutrifuging 
process.  The  centrifugal  machine  comprises  a  casing 
having  a  suiiahly  supported  base-plate  that  is  provided 
with  discharge-openings,  a  rotatable  drum  mounted  in  said 
casing,  and  an  adjustable  collecting-plate  for  guiding  the 
flow  of  molasses  to  one  or  other  of  said  discharge-openiDgs. 

— H.  T.  P. 

Sugar  Juices;  Process  of  Purifying.     H.  Gouthiere,  Paris. 

Assignor   to  G.  E.  Junius,  London.       U.S.  Pat.  704,027, 

July  8,  1902. 
CoNCF.NTR.iTKD  fcrric  tluoriJc  solution  is  added  to  the 
diffusion  juice  at  40°  C,  then  a  little  milk  of  lime  added, 
the  juice  heated  to  70—80°  C,  and  the  precipitate  filtered 
off.  The  slight  e.'icess  of  lime  in  the  filtrate  is  then  thrown 
down  by  the  addition  of  acid  calcium  phosphate  or  phos- 
phoric acid,  after  which  the  juice  is  heated  to  80 — 90^  C. 
and  again  filtered.  Py  this  process  a  higher  degree  of 
purification  is  claimed  to  be  obtained  than  by  double  or 
treble  earbonating,  aiid  in  much  less  time;  whilst  a  portion 
of  the  apparatus,  ordmarilv  used,  may  be  suppressed. 

— H.  T.  P. 


XVII.-BREWING,  WINES,  SPIRITS,  Etc.i 

Ycnst    Invertase ;     Further    Experiments  on    .     Xll 

Pokorny.     Chem.-Zeit.,  1902.  26,  [61],  701— 703.    tfijl 
also  this  Journal,  1901,  824.) 

Tn  order  to  test  the  most  favourable  concentration  of  Bugil 
fur  the  iiivertive  action  of  yeast,  a  scries  of  five  cxperimen 
was  conducted.  Pressed  yeast  was  digested  in  sugar  sol 
tions  of  different  concentrations  for  15  minutes  at 
temperature  of  45' C.  and  the  cupiic  reducing  power  w 
then  determined.  In  three  experiments  fresh  jircssedyea 
in  presence  of  toluene  was  employed  :  with  a  10  per  oei 
solution  of  sugar,77"9  per  cent,  was  inverted;  with  a  20  p 
cent,  solution,  (i9"8  percent,  was  inverted;  and  with 
40  per  cent,  solution,  07 '8  per  cent,  was  inverted.  With 
20  per  cent,  solution  of  sugar  and  fresh  pressed  jeast  wii 
out  toluene,  the  inversion  w;is  79'2  per  cent. ;  and  in  t 
case  otau  equivalent  quantity  of  dried  pressed  yeast  in 
20  percent,  solution  of  sugar,  82 '2  per  cent,  was  iuvcrte 
on  account  of  the  short  duration  of  the  cxpeiimcQts, t 
employment  of  toluene  was  unnecessary. 

Action  of  Alcohol  on    Inrtrtase. — Fresh  pressed 
was  kept  for  three  days  in  excess  of  absolute  alcohol  at  I 
ordinary  temperature  ;  it  was  then  freed  from  alcohol  a 
its  invertive   power  was  determined   under  the   above  w 
ditions  (15  minutes  at  45°  C.)  in  a   10  per  cent,  solution 
sugar.     The   degree  of  inversion  wiis  tound  to  have  hi 
reduced  to  52-8  per  cent.,  showing  a   slightly  unfavoura! 
effect  of  the  alcohol   on   the   enzyme;  in  this  and  8ub  t< 
quent  tests  the   proportion  of  jeast  dry -substance  to  8a|'ti 
was  about   2.)  per  cent.     Another  lot  of  yeast,  howev 
which  was  kept  for  the  same  length  of  time  in  absoV 
alcohol   at  45"  C,  was  found   to   have   lost   its   power 
inversion   idmost   completely,   although    this    temperati' 
alone,  without  alcohol,  is  most  favourable  to  the  action; 
invertase. 

Action  of  Formaldehyde. — Fresh  pressed  yeast  was  k: 
for  three  days  in  a  5  per  cent,  solution  of  formaldehyde: 
the  ordinary  temperature.  In  spite  of  the  strongly  poi§on(( 
nature  of  this  substance,  the  invertive  power  of  the  yet 
was  subsequently  found  to  be  quite  unaffected.  Theacti 
of  the  formaldehyde  solution  at  a  temperature  of  45°  C,  i 
the  other  hand,  was  found  to  have  completely  destroyed-; 
invertive  power  of  the  yeast. 

Action  of  Acids  :  Oralic  Acid. — Dry  pressed  yesBtis 
kept  in  a  0'25  per  cent,  solution  of  oxalic  acid  for  two  ds 
and  then  tested  in  a  20  per  cent,  solution  of  sugar;  e 
extent  of  inversion  was  found  to  be  86'2  per  cent.,  show; 
no  diminution  of  invertive  p<iwer;  similar  exposure  to  a  '  > 
solution  of  oxalic  acid  was  also  iound  to  be  hamilc-  ■ 
the  invertase. 

Hydrofluoric  Acid. — Dry  pressed  yeast  was  kept  for  3 
days  in  a  0- 1  per  cent,  solution  of  hydrofluoric  acid,  whi 
is  known  to  be  a  powerful  poison  towards  the  living  c<-. 
(tn  testing  the  degree  of  inversion  of  a  10  per  cent.  suJ' 
solution,  it  was  found  to  be  71-4  per  cent.,  showing  on  a 
slight  reduction  of  invertive  power.  Similar  experimts 
were  performed  with  solutions  of  0-25  and  0-5  per  eentf 
hydrofluoric  acid,  and  even  these  had  no  considerablB  e£  t 
upon  the  invertase. 

Acetic  Acid  and  Lactic  Acid  in  concentrations  o8 
per  cent,  had  no  action  on  the  yeast  invertase.  Hence  * 
concluded  that  the  invertase  of  yeast  is  relatively  insensi  e 
towards  the  action  of  acids. — .1.  F.  B. 

Amylomyces-^;  Behaviour  of in  Potato  Mashes  ,i 

other  .Starchg  Liquids.  W."Henneberg.  Zeits.  Spiritusii.. 
1902,  25,  [19,20,21,24,25,28,  29J,  205,  21  7,  22f .  ! 
^02,  271,  303—304,  313 — 317. 
The  author  has  investigated  the  conditions  of  the  growt  Ji 
this  mould  fungus,  which  has  been  employed  to  some  esal 
in  the  saccharification  of  mashes  for  the  productiotof 
alcohol  according  to  Calmette's  process.  The  growth  otic 
fungus  is  considerably  restricted  by  heating  the  potatofil 
high  pressures,  either  in  the  preparation  ot  the  mashes  cm 
their  sterilisation.     The  fungus  grows  very  well  in  pcW 


lit  on 
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mashes  which  have  not  been  heated  above  luo   t'.,  buiie  ^^^ 
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subsequent  production  of  alcohol  in  this  case  is  not  satis- 
factory, owing  to  the  imperfect  modification  of  the  starch 
without  pressure.     The  author  has  studied  the  growth  in 
starch  paste  mudia  with  the  addition  of  various  nitrogenous 
nutrients,  also  the  saecharifyins  power  and  ths  production 
of  alcoliol  by  the  fungus  itself,  and  subsequently   by  the 
iddition  of  yeast.     In  thcs&  experiments  the  saccharifying 
power  was  by  no  means   so  high  as  the  vigorous  growth  of 
mycelium  might  be  expected  to  indicate.     The  addition  of 
mgar  to  the  culture  media  always  .restricted  the  production 
ii  the  saccharifying  enzyme.     The  heating  of  the  potato 
n.ishes  under  three  or  four  atmospheres  pressure  caused 
.uoh  an  alteration  in  their  composition  that  the  development 
>f  the  fungus  was  considerably  restricted  ;  in  mashes  which 
lad  been  heated  uuder  five  or  six  atmospheres  pressure  co 
jrowth  occurred  at  all.     The  author  found  that  the  restric- 
ion  of  the  growth  in  potato  mashes  which  had  been  heated 
ibove  three  atmospheres  was  due  to  the  formation  of  acid 
iroducts  with  a  restricting  action.     Maize  mashes  even  after 
teaming  at  :i — 4  atmospheres  were  very  favourable  media. 
"he  subsequent  addition  of  chalk  to  the  highly  heated  potato 
uasbes  enabled  them  to  support  the  growth  of  the  fungus, 
leuce  it  is  important  to  steam    and   sterilise    the   potato 
Hashes  at  as  low  a  temperature  as  possible ;    a  series  of 
xperimcnts   showed  that  sterilisation  could  be  safely  per- 
ormed   by  steaming  for  one  hour   under  one  atmosphere 
ressure. 

The  submerged  mycelium  may  occur  in  four  different 
arms,  globular,  star-shaped,  thread-like,  and  fiocculent. 
t  seems  to  develop  less  diastatic  enzyme  in  artificial  media 
lan  in  natural ;  the  addition  of  peptone,  however,  is  very 
ivourable  to  the  diastatic  power.  In  most  cases  the 
iccharifying  power  is  not  weakened  by  drying  the  mycelium, 
he  mycelium,  bcsiiles  its  diastatic  properties,  also  possesses 
jme  starch-liquefying  properties  and  invertase ;  in  the 
ving  state  it  liquefies  gelatin,  but  loses  this  power  after 
rying.  The  mycelium  when  grown  on  the  surface  possesses 
insiderable  saccharifying  properties.  When  the  mycelium 
1  grown  in  starch-free  media  it  secretes  little  diastase,  but 
speedily  acquires  saccharifying  properties  when  starch  is 
Ided.  Diastase  is  scarcely  perceptible  in  the  filtrates  from 
iltures  of  the  fungus.  Acids  are  very  harmful  to  the 
rowth  of  this  fungus,  0-05  per  cent,  of  sulphuric  acid  and 
5  percent,  of  lactic  acid  are  powerfully  restrictive. 
Unfortunately,  infection  of  the  cultures  by  bacteria  takes 
ace  very  readily,  and  the  fungus  is  extremely  sensitive  to 
eir  action,  which  is  a  great  drawback  to  its  industrial 
'iplication.— J.  F.  li. 

larley  ;    Cause  of  Larye  Deficiency  nf  Yield  in  MaUing 

'  Heavy .      A.   Grohn.     Woch.   fiir  lirau.,  1902,   19, 

[27],  370— 371. 

aE  author's  experience  shows   that  light,  small,  but  full- 

irned  barleys,  with  low  weight  per   1,000  corns  and   per 

Ictolitre,   give  higher   yields    of   malt  than  heavy,  large- 

jrned,  thin-husked  barleys.     The  malts  obtained  give  just 

K  same  yield  of  wort,  and,   since  the  light-weight  barleys 

I;  generally  cheaper,  they  are  far  preferable  to  the    heavy 

les.    The  cause  of  this  difference  in  yield  is  traced  to  the 

eater  loss  by  respiration  on  the  floor  in  the  case  of  heavy 

itley,  owing   to   its   greater   tendency  to  become  warm. 

avy  barleys  mostly  contain  a  high  proportion  of  nitrogeu, 

.dthis  brings  about  a  more  intense  respiration,  necessitating 

;  nner  layers  and  more   frequent  turning  over  to  keep  the 

nperatiire  on  the   floor   within  the  proper  limits.     Such 

rleys  often  cannot  be    left  long  enough  to   "  felt,"   and 

wth  continues  not  only  during  the  withering  process,  but 

quently   also   on    the   upper   floor   of    the    kiln.      This 

livity  at  higher   temperatures   involves  considerable  loss 

'substance.     Another  cause  of  deficient  yield   in  the  case 

heavy  barley   lies  in    the   steeping.       In   small-corned, 

lit  barley,  the  cells  of  the  endosperm  are  looselj'  packed, 

Ithe  steep  water  penetrates  uniformly  to  the  centre,  but 

heavy  barleys  the  cells  are  densely  packed  and,  the  corns 

Dg  large,  the  water  does  not  penetrate  to  the  centre  until 

outer  layers,  includiug  the  embrj-o,   have  become  over- 

'ped.     l!  is  well    known  that  such  conditions  will  lead 

rintense  local  respiration,  a  tendency  to    get  warm    and 

ja  greater    development  of    the  rootlets,  all  tending  to 


reduce  the  yield  of  malt.  A  table  is  given  showing  that 
a  heavy  barley  required  turning  over  20  times  during 
malting,  whilst  a  light  barley  under  similar  conditions  onl}' 
required  to  be  turned  \\  times,  and  still  kept  cooler  than 
the  heavy  barley.  Reduction  of  the  time  of  steeping  the 
heavy  barle}'  resulted  in  an  increase  of  yield,  but  the  malt 
was  imperfectly  modified.  Just  as  heavy  barleys  are  more 
difficult  to  steep  than  light  ones,  they  also  part  with  their 
water  less  easily  when  the  green  malt  has  to  be  dried. 
Malt  made  from  heavy  barley  lies  sodden  on  the  kiln,  and 
is  most  difficult  to  dry  even  in  good  weather ;  and  conse- 
quently the  enzyme;;  remain  active  for  a  much  longer  period 
at  an  elevated  temperature.  Thus,  although  heavy  barleys 
with  large  corns  are  generally  more  highly  prized  than 
light  barleys,  quite  as  good  a  product  can  be  more  easily 
obtained  from  the  latter  with  higher  yields. — J.  F.  B. 

Diastase;    The  Arlion  of  Barli'ij  on   Starch. 

J.  L.  Baker.  J.  Chem.  Soc,  Aug.  1902,  1177—1185. 
When  the  diastase  from  ungerminated  barley  is  allowed  to 
act  at  .'iO"  on  a  solution  of  soluble  starch,  hydrolysis  pro- 
ceeds until  at  the  end  of  an  hour  to  an  hour  and  a  half  the 
constants  of  the  dissolved  matter  are  [a]  ,,3.93=160' — 165^ 
and  113.53 -.=  60°— 6.j°.  After  this  the  reaction  is  a  com- 
paratively slow  one,  and  if  continued  for  90  hours  the 
reducing  power  is  only  increased  to  1^3.53=70,  the  iodine 
reaction  being  still  blue. 

An  examination  of  the  products,  after  the  reaction  had 
proceeded  for  li  to  2  hours,  showed  that  a  detxrin  and 
maltose  were  the  sole  products.  After  24  hours,  evidence 
of  the  presence  of  glucose  was  obtained,  the  amount  of  this 
sugar  apparently  increasing  in  proportion  to  the  time  of 
conversion. 

The  dextrin,  isolated  by  precipitation  with  alcohol  from 
the  products  of  the  conversion,  gave  a  blue  iodine  reaction, 
a  specific  rotation  of  [o]  „3.,3=r90- — 19.')',  and  a  reducing 
power  of  1!3.53  =  0-55° — 1'.  The  alcoholic  solutions  from 
which  the  dextrin  was  precipitated  were  found  to  contain 
maltose,  glucose  if  the  conversion  period  was  prolonged, 
but  no  trace  of  any  dextrin  of  less  complexity  than  already 
described. 

Barley  diastase  acts  on  the  above-mentioned  dextrin  very 
slowly,  the  constants  of  the  solutions  after  90  hours  at 
4.5 '■'—50''  being  [o]  ,,3.53  =  160'  and  Itj.,,  =  32°.  The  pro- 
ducts, which  give  a  blue  iodine  reaction,  consist  of  maltose, 
unaltered  dextrin,  and  glucose.  The  presence  of  glucose 
could  be  detected  iu  18  hours,  but  after  90  hours  the 
amount  formed  had  only  slightly  increased.  The  action  of 
malt  diastase  on  this  dextrin  was  more  vigorous.  After 
18  hours  at  55°  the  solution,  which  no  longer  gave  an 
iodine  reaction,  had  the  constants  [a]  ^.j.^.^  =  149-3°  and 
K3.93  =  50° — ."il".  An  examination  of  the  products  showed 
that  thej'  consisted  of  maltose,  a  mixture  of  achroo-dextrins, 
and  a  considerable  quantity  of  glucose. 

Since  barley  diastase  is  without  action  on  maltose,  the 
glucose  found  in  the  products  from  the  prolonged  action  of 
Ijarley  diastase  on  soluble  starch  must  be  derived  from  the 
dextrin.  Barley  diastase  completely  liquefies  starch  paste 
in  two  to  three  hours  at  50°,  the  products  consisting  of  the 
already  described  dextrin  and  maltose. 

The  dextrin  obtained  by  the  action  of  barley  diastase  on 
soluble  starch  or  starch  paste  differs  markedly  from  Xageli's 
'*  amylodextrin,"  which  was  reinvestigated  by  Brown  and 
Morris  (Trans.  C^hem.  Soc,  1SS9,  55,  449).  In  consideration 
of  its  general  behaviour  and  close  relation  to  the  parent  sub- 
stance starch,  the  author  proposes  to  term  the  new  dextrin 
a-avii/lo  'de.virin . 

The  most  convenient  way  to  prepare  it  is  to  allow  barley 
diastase  to  hydrolyse  3  per  cent,  starch  paste  or  soluble 
starch  at  50°  C.  until  the  solution  "  breaks."  The  flocculent 
precipitate  is  removed  by  filtration,  and  the  filtrate  evaporated 
to  a  thin  syrup,  poured  into  boiling  95  per  cent,  alcohol,  and 
boiled  under  a  reflux  condenser  for  an  hour.  The  alcoholic 
solution  containing  the  sugars,  is  decanted  off,  and  the 
dextrinous  residue  extracted  several  times  with  boiling 
alcohol.  It  is  then  dissolved  in  cold  water  and  poured 
into  cold  90  per  cent,  alcohol.  It  separates  as  a  bulky 
precipitate,  and  in  the  dry  state  is  a  snow-white  powder. 

—A.  S. 
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Mali  Diastase ;  Experiments  with  .      A.  R.  Ling  and 

B.  F.    Davis.       J.  Fed.   Inst.    Brewing,   1902,    8,    [4], 
475—500. 

Thk  authors  have  followed  the  course  of  the  action  of  malt 
disatase  prepared  by  Liutner's  method  and  previously 
heated  to  various  temperatures,  both  in  the  dry  state  and  in 
solution  upon  starch  paste,  tlie  hydrolysis  being  conducted 
at  different  temperatures.  The  results  are  given  in  tables. 
It  has  been  established  that  the  most  favourable  tempera- 
ture for  tlie  action  of  malt  diastase  is  5.5°  C,  and  that 
■when  the  diastase  is  heated  in  solution  above  60°  C,  its 
activity  is  con.^iderably  restricted  and  niodificJ. 

Action  of  Unrestricted  Diastase  on  Starch  Paste, — The 
diastase  was  prepared  from  malt  which  had  been  di'ied  at  a 
temperature  not  exceeding  !tO  F.  The  reactions  were 
conducted  at  55°  C.  on  starch  pastes  made  with  potato, 
maize,  .and  rice  starches  respectively,  samples  being  with- 
drawn and  e.\amined  at  intervals.  The  reactions  were 
followed  out  to  the  end,  this  point  being  clearly  indicated  by 
a  slight  reversion,  especially  in  the  value  of  the  cupric 
reducing  power.  The  so-called  "  No.  8  equation "  of 
Brown  and  Heron  is  not  really  a  resting  stage  in  the 
reaction,  but  only  marks  a  slowing  down  of  the  reaction 
which  continues  at  the  slower  rate  until  the  end.  This 
slackening  point  was  reached  in  these  experiments  after 
about  H  hours  ;  the  constants  then  were — 

Ml,  303  =  I49-5°— 150°.     KsB,  =  77-78. 

The  constants  of  the  final  products  were  substantially  those 
of  maltose,  and  no  other  product  than  maltose  could  be 
detected  in  the  solutions.  In  the  case  of  most  kilned  malts 
the  constants  of  the  final  products  were  well  below  those  of 
maltose;  this  was  not  only  the  case  with  brewery  malts 
which  had  been  kilned,  but  also  with  low-dried  malt  which 
had  been  grown  in  the  laboratory  under  somewhat  abnormal 
conditions.  The  nature  of  the  residual  product  other  than 
maltose  in  these  cases  has  not  been  determined,  but  there 
certainly  was  no  glucose  produced  in  any  of  the  experiments 
with  unrestricted  diastase. 

Restricted  Diastase. — The  action  of  diastase  which  has 
been  heated  in  solution  to  temperatures  from  65^  to  70°  C. 
for  some  time,  as  indicated  by  the  constants  of  the  solution 
from  time  to  time,  is  very  much  slower  and  very  much  less 
complete  than  that  of  unhealed  diastase.  The  final  point  of 
the  reaction  is  characterised  by  the  reversion  mentioned 
above,  and  glucose  is  found  among  the  final  products  of  the 
reaction.  The  longer  the  diastase  solution  is  heated  at  the 
above  temperatures  the  greater  is  the  degree  of  restriction. 
but  the  reaction  proceeds  further  if  larger  quantities  of 
dinstase  be  taken. 

In  practice,  the  heating  of  the  malt  at  high  temperatures 
on  the  kiln  whilst  still  moist — as  in  the  case  of  Munich 
malt — would  appear  to  have  a  similar  effect  as  regards 
restriction,  but  not  as  regards  the  production  oi  glucose. 
The  actual  temperature  of  kilning,  however,  and  the  value 
of  the  diastatic  power  on  Lintner"s  scale,  do  not  (considered 
alone)  afford  an  indication  of  the  behaviour  of  the  diastase 
towards  starch. 

The  heating  of  the  diastase  gradually  in  the  practically 
dry  state  to  temperatures  of  'i40' — 248°  F.  restricted  its 
action  upon  starch,  but  the  final  products  contained  no 
glucose,  as  is  the  case  when  the  diastase  is  heated  in  solu- 
tion. Heating  the  di.tstase  rapidly  to  the  same  temperature 
had  the  same  effect  in  a  mure  marked  degree.  It  would 
appear  that  this  crippling  of  the  diastase  by  heating  (not  in 
solution)  may  be  due  merely  to  the  destruction  of  some  of 
it,  since  the  use  of  larger  proportions  of  diastase  tended  to 
bring  the  reaction  more  on  a  level  with  that  of  unrestricted 
diastase.  It  also  seems  as  if  the  presence  of  the  last  traces 
of  moisture  in  the  diastase  has  a  great  influence  in  bringing 
about  this  restriction  by  heating. —  J.  F.  B. 

Malt;    Determination  of  Water  in  .      J.  H.  Schulze. 

Woch.  f.  Brail.,  1902,  19,  [29],  404—405. 
In  a  preceding  number  (Woch.  f.  Brau.,  1902,  [22], 
301),  J.  F.  Hoffman  describes  a  new  apparatus  end  process 
for  rapidly  determining  the  moisture  in  various  cereals.  It 
consists  in  heating  the  material  with  a  mixture  of  oils,  in  a 
metal  still,  proviaed  with   three  openings,  two  narrow  ones 


for  a  tap-funnel  and  a  thermometer  respectively,  and  orf 
wide  one  for  the  outlet  tube,  which  is  connected  with  I 
condenser  hanging  vertically  downwards.  The  outlet  tub 
of  the  condenser  passes  into  a  graduated  tube  fc; 
measuring  the  volume  of  the  water  which  distils  ovei 
The  author  has  modified  (he  process  slightly  so  as  to  mak 
it  suitable  for  malt,  and  the  following  are  the  details,  whic 
must  be  rigidly  adhered  to. 

200  c.c.  of  good  lubricating  oil,  10  c.c.  of  turpentine 
and  10  c.c.  of  toluene  are  poured  into  the  still.  100  grm 
of  malt  (unground)  are  then  added  and  well  shaken  wit 
the  oil.  'I'he  condenser  (charged  with  ice-waler  in  wan 
■weather)  and  the  measuring  tube  are  attached,  ar 
50  c.c.  of  a  mixture  of  turpentine  and  toluene  in  equt 
volumes  placed  in  the  tap-funnel,  but  not  admitted  to  tb 
still.  The  thermometer  is  now  introduced  into  the  still,  < 
that  the  bulb  dips  into  the  liquid,  and  the  latter 
heated  up  to  160"  C.  in  eight  minutes,  and  kept  at  th; 
temperature  for  exactly  15  minutes.  The  flame  is  no 
taken  awaj',  the  turpentine  and  toluene  run  into  the  sti 
and  the  temperature  rapidly  raised  to  175'  C.  As  soon  j 
this  temper.iture  has  been  reached,  the  flame  is  e; 
tinguished.  and  the  receiver  immediately  removed  wh« 
the  temperature  has  fallen  to  160°  C.  The  volume  of  tl 
water  is  then  read  off  at  the  line  of  demarcation  between 
and  the  turpentine,  and  0'2  c.c.  added  in  the  case 
pale  malls.  With  high-dried  and  colourc<l  malts  i 
correction  is  needed. 

Before  each  (letermination  the  apparatus  must  be  washi 
with  turpentine,  and  if  it  has  been  for  any  length  of  tin 
unused,  the  next  determination  is  likely  to  be  inaccuraj 
and  should  be  rejected. — -H.  T.  P.  \ 

Attenuation  in  the  Brewer:/.     M.  Delbriick.    Woch.  f.  Brai 
1902,  19,  [29],397— 400. 

The  author  discusses  the  various  factors  which  decide  t 
final  attenuation  of  beer  in  the  brewery,  and  summarie 
his  couclusious  as  under.  The  degree  of  attennsti' 
depends  on  :  — 

I.  The  composition  of  the  wort  as  regards  (a)  maltoi 
dextrin,  and  nmlto-dextrins  ;  (6)  nature  and  amount  of  t 
nitrogenous  substances.  A  plentiful  supply  of  nitrogeno 
food  accelerates  fermentation,  but  also  favours  deposit! 
of  the  yeast,  so  that  attenuation  may  actually  be  dim* 
ished  ;  (<■)  nature  of  the  salts  present.  On  this  point  ve 
little  is  definitely  known ;  (li)  separation  of  indiffere 
substances  which  help  to  throw  down  the  yeast,  each' 
hop-resin  gluten.  ' 

II.  The  species  of  yeast,  e.g.,  Saaz  and  Frohberg  typ' 
give  low  and  high  attenuation  respectively.  And  ags 
light  3'easts  which  remain  long  in  suspension  ferment  Ic 
further  degree  than  tho.se  which  settle  out  readily. 

III.  The  physiological  condition  of  the  yeast.  Act 
yeast  is  obtained  under  conditions  which  favour  repi 
duction,  i.e.,  low  pitching  rate,  aeration,  high  temperatur* 
whereas  slow  yeast  is  obtained  under  the  reverse  coaditii 
as  regards  temperature,  aeration,  and  pitching. 

IV.  Temperature. — A  low  pitching  temperature  che<i 
fermentation  and  the  effect  is  enhanced  by  sudden  cooli; 
.at  a  later  stage.  On  the  other  band,  a  high  starti 
temperature,  not  followed  by  cooling  later  on,  increaji 
attcnuatioH.  > 

Y.  (jenerally  speaking,  a  yeast  rich  in  zymase  ai 
yieidioir  large  crops  will  attenuate  furthest. 

VI.  The  conversion  of  an  active  into  a  slow  yeast," 
vice  vcrsd.  takes  place  gradually  and  can  only  be  efFecl 
bv  systematic  cultivation  under  suitable  conditions. 

-H.T, 
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Beer;     Sulphur  Dicride    in  .    E.  Jalowetz.    Allgi 

ZeiW.  f.  Uieibrau.,  30,  [29],  381—383  ;  [30],  395—^. 
The  author  considers  that  sulphured  hops,  when  used  il» 
fresh  state,  may  yield  very  small  quantities  of  sulplr 
dioxide  to  boiling  wort,  though  if  the  hops  have  bsi 
stored  lor  some  time,  none  of  the  dioxide  (present  < 
sulphite)  is  extracted.  On  the  other  hand,  the  use  f 
sulphites  in  the  brewery,  and  the  employment  of  sulphui 
malt,  results  in  an  increase  of  the  sulphur  dioxide  in  b< 
During    the    primary    fermentation    of    worts    and 
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|)lution.s,  an  increase  in  the  amount  of  sulphur  dioxide  is 
iicorded,  but  this  disappears  again  during  secondary 
triuentation ;  and  in  some  cases  there  is  no  increase  iu 
rimary  fermentation.  These  facts  differ  from  those 
■ported  by  Pfeifer. 

An  attempt  was  made  to  determine  the  proportions 
''  free  and  combined  sulphur  dioxide  in  beer ;  and  as 
'ipper  has  shown  that,  in  the  case  oF  wines,  the  dioxide 
Hers  into  combination  with  aldehyde,  an  endeavour  was 
,adeto  ascertain  the  presence  of  this  latter  substance  in 
(■er.  This  proving  successful,  the  Ripper  method  of 
lidising  the  uncombined  dioxide  (leaving  tliat  in  combina- 
■)U  with  aldehyde  untouched  until  the  solution  is  mide 
;kaline)  was  apnlied.  The  results,  however,  reveal  it  as 
jisuitable,  the  figures  obtained  being  in  excess  of  those 
■rnished  by  the  distillation  method.  This  discrepancy  is 
jiieved  to  be  due  to  the  presence,  in  beer,  of  other 
bstances  (probably  tannic  acid)  which  absorb  iodine,  and 
is  falsify  the  results.  The  amount  of  aldehyde-sulphurous 
li  present  in  any  ease  is  small,  and  not  more  than  about 
per  cent,  of  the  total  sulphur  dioxide  in  the  beer. 

— C.  S. 

Hi- ;     Mildew    and    Oidium    of    the   ;      Combined 

Remedies  by  one  Treatment.  J.  M.  Guillou.  Comptes 
l,\-nd.,  1902,  135,  [4],  261—262. 

the  French   vineyards   the  attacks   of  the  vine-mildew 

lasmopara   viticota)  are  combated  by  the  application  of 

iouscupric  washes'C'  bouillies  ")  and  those  of  the  oidium 

ri/siphe  Tucken)  by  the  application  of  sulphur.      As  a 

e  these  applications  are  made  by  two  separate  treatments, 

the  author  has  found  that  a  great  saving  of  labour  can 

effected  by  combining  the   two  remedies   and  applying 

m  in  one  operation.     In  the  ordinary  way,  if  sulphur  be 

led  to  any  of  the  "  bouillies  "   it  does  not  mix,   but  lies 

retted  on  the  surface.     But  in  the  case  of  the  Bordeaux 

.h,   the   proper   amalgamation    of    the   sulphur   can  be 

lily  effected  by  mixing  it  with  the  lime  before  pouring  it 

1,1  the   solution   of    copper     sulphate.       Similarly    with 

-  'gundian  and  other  "  bouillies,"   the  sulphur  should  be 

lied  first    with   the   sodium   carbonate    or    other   alkali, 

1,  ough  iu  these  cases  it  is  not  always  so  thoroughly  wetted  ; 

.•iietimes  the  addition  of  rosin   is  an   improvement.     The 

IJer  of   adherence   of  the  constituents  of  the   washes  is 

j,;rally  quite  uniiffected  by  the  presence  of  the   sulphur. 

I  II  cases  the  sulphur  is  merely  in  the  state  of  admixture 
s  does  not  enter  into  combination  with  the  copper.  The 
''lies  are  ready  for  spraying  as  soon  as  they  are  made, 
a  wherever  tried  thev  have  answered  their  double  purpo.se 

ti.ally.— J.  F.  B.  " 

iiti;   Natural   Occurrence  of  Salicylic   Acid  in .   I 

'.  Windisch.  Zeits.  Unters.  Kahr.-  u.  Genussm.,  1902, 
'  [14],  653—662.  I 

\  account  is  given  of  the  controversy  at  the  Brazilian 
corns  house  in  1900,  and  the  researches  of  F.  da  Silva 
oithe  natural  occurrence  of  a  substance  resembling 
.■*:  ylic  acid  in  Portuguese  wines.  Since  then  tlie  matter  \ 
li  been  investigated  by  several  chemists,  notably  by 
X  baum  (Chem.-Zeit.,  1901,  46.5);  crystals  have  been  ' 
ol'  ned  and  identified,  and  there  is  now  no  doubt  that  the 
siiiance  really  is  salicylic  acid,  resulting  pos.^ibly  from 
'1  aponitication  of  an  ester  elaborated  in  the  grapes.  In 
'ii  ope  of  obtaining  further  quantities  of  the  substance, 
lb  luthor  has  extracted  several  kilos,  of  grape  skins  of 
vi'us  origins  of  the  1901  crops.  In  no  case,  however,  | 
^ie  succeed  in  obtaining  any  tiace  of  reaction  with  ferric 
«1  ide  cither  with  or  without  saponification.  The  con- 
cl  )n  drawn  from  this  result,  in  confirmation  of  that  of 
j'.baum,  is  that  salicylic  acid  m.ay  occur  in  some  years 
^nie  absent  in  others  in  grapes  of  the  same  origin.     The 

II  ity  of  salicylic  acid  occurring  naturally  is  far  too 
*a  to  have  any  preservative  action,  and  no  difficulty 
si'  d  arise  iu  detecting  its  addition  for  this  purpose  ; 
"oitainty  might  arise,  however,  in  the  ease  of  blends  of 
pr.ived  with  unpreserved  wines,  and  in  the  ca.se  of  wine 
pi!;!  in  casks  which  had  previously  contained  salicylated 
''I  The  recent  discovery  of  the  natural  occurrence  of 
"Olacidin  fruits  is  an  interesting  observation  of  the  same 
n>i-J.  F.  B. 


Wines ;  Process  for  the  Concentration  of .     Baudoin 

and    Sohribauy.       Comptes     Rend.,     1902,    135      [4], 
263-265. 


The  authors  have  experimented  with  methods  for  concen- 
trating wines  by  natural  means,  i.e..  the  withdrawal  of 
some  of  the  water.  Attention  was  first  paid  to  the  method 
of  freezing  out,  but  it  was  found  that  the  ice,  however 
separated,  always  contained  from  0-5  t)  I'Sper  cent,  of 
alcohol  as  well  as  some  of  the  colouring  matters,  and  that 
the  wines  after  a  few  months  developed  a  yellow  colour. 
The  process  which  has  been  fouud  to  be  successful  consists  in 
distilling  the  wine  in  vacuo  at  a  low  temperature ;  a 
systematic  freezing  treatment  then  separates  the  distillate 
into  two  p.irts.  The  first  contains,  together  with  a  proportion 
of  water  which  can  be  varied  at  will,  the  whole  of  the 
alcohol,  the  bouquets  and  other  useful  matters  worth 
preserving ;  this  portion  is  returned  to  the  wine.  The 
second  portion  consists  of  the  water,  which  .always  possesses 
an  acid  reaction  due  to  acetic  acid,  the  removal  of  which 
considerably  improves  the  quality  of  sharp  wines.  An 
apparatus  h.asbeen  constructed  for  the  continuous  treatment 
of  wine  on  the  industrial  scale,  the  wine  only  remaining  in 
contact  with  the  heated  surfaces  for  a  few  seconds. 
Analyses  of  concentrated  wines  show  that  by  this  method 
the  wine  retains  the  whole  of  the  alcohol,  sugar,  sodium 
chloride,  potassium  sulphate,  and  natural  colouring  matter. 
The  volatile  acid,  .ash.  and  extract  are  diminished.  This 
diminution  is  due  to  the  removal  of  the  acetic  acid  and  to 
the  precipitation  of  some  of  the  tartar  by  the  increased 
percentage  of  alcohol.  A  very  slight  flavour  is  imparted 
by  the  boiling  process,  which,  however,  tlisappears  after  a 
few  months.  Otherwise  the  concentrated  wines  retain  all 
their  natural  characteristics,  and  are  well  suited  for 
blending  purposes. — J.  F.  B. 

Alcohol;  Production  nf from  Yams.     Fr.  Pat.  314,443  ; 

.\nn.  de  la  Brass,  et  de  la  Dist.,  1903,   [8],   184  ;  Zeits. 
.Spiritusind.,  1902,  25,  [24],  262. 

Thk  French  Railway  Company  of  Dihoraey  have  taken  out 
a  patent  for  the  preservation  of  yams,  a  tropical  substitute 
for  the  potato,  and  for  the  utilisation  of  the  tubers  iu  the 
manufacture  of  spirit.  The  fresh  yam  tubers  deteriorate 
very  readily,  with  loss  of  starch  on  the  one  hand  and  with 
putrefactive  changes  on  the  other.  The  process  of 
preservation  consists  in  cutting  the  tubers  into  slices  at  the 
time  of  harvesting  and  drying  the  slices  in  the  sun  until 
they  have  become  quite  hard  and  dry  right  through.  The 
product  so  obtained  can  be  kept  for  any  length  of  time, 
and  contains  only  10 — 12  per  cent,  of  moisture.  When 
required  for  fermeutation  the  dried  slices  are  steamed  in 
the  potato-steamer  and  saccharified  in  the  usual  way ;  the 
spent  wash  is  used  as  cattle  food. — J.  F.  B. 

Mola.ises  Spirit ;  Manufacture  of .      F.  Haag.     Zeis. 

Spiritusind.,  1902,  25,  [29],  311—312. 

Preparation  of  Pitching  Yeast. — The  author  prefers  to 
acidify  the  mash  by  lactic  fermentation  rather  than  by 
hydrofluoric  or  mineral  acid,  the  mashing,  acidification,  and 
cooling  being  conducted  iu  one  vessel  and  the  fermentation 
in  another.  The  yeast  mash  is  made  with  4  kilos,  of  kilned 
malt,  8  kilos,  of  rye  meal,  and  30  litres  of  water  per  1,000 
litres  of  wash.  The  rye  meal  is  first  digested  at  80^^  C.  and 
the  malt  is  subsequently  added  at  65'^  C.  The  lactic  fer- 
mentation is  conducted  at  52°  ( '.  and  the  seed  yeast  is  added 
at  20'  C.  in  the  usual  way,  the  whole  operation  occupying  48 
hoiirs.  The  acidity  of  the  ripe  pitching  yeast  is  2-4° — 2-6°. 
If  it  be  desired  to  acclimatise  the  pitchiug  yeast  to  molasses, 
a  grain  mash  is  made  as  above  with  1  kilo,  of  rye,  0-3  kilo, 
of  malt,  and  3-75  litres  of  water  per  1,000  litres  of  wash. 
After  lactic  acidification  it  is  pitched  with  the  seed  yeast 
and  molasses  wash  (100 — 120  litres)  is  added  in  three 
portions  at  intervals  of  eight  hours,  fermentation  being 
carried  on  for  24  hours  with  suit.able  aeration. 

Boiling  and  Acidification  of  the  Molasses. — The  molasses 
are  he.ated  at  50°  C.  and  the  necessary  quantity  of  sulphuric 
acid  is  then  added.  The  mixture  is  agitated  by  means  of 
an  air  injector ;  digestion  is  carried  on  at  a  temperature  of 
.about  Sft"  C, 
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PreparalioH  of  the  ^\'ash. — The  heated  molasses  are 
pumped  off  to  the  mixing  tank  and  diluted  with  about  tvvice 
their  weight  of  water ;  the  acidity  is  adjusted  to  0 •  5°  to 
0-8°. 

Fermentation. — The  time  generally  allowed  for  fermenta- 
tion is  72  honrs  ;  it  can,  however,  he  completed  in  48  hours 
by  suitable  treatment.  The  conditions  necessary  for  good 
and  rapid  fermentation  are  mechanical  aeration,  artificial 
cooling,  and  a  system  of  adding  the  wash  in  separate 
portions.  The  wash  is  generally  added  in  three  separate 
portions  ;  the  first  with  a  density  of  24"  Hailing  is  mixed  in 
the  fermenting  vat  with  the  whole  of  the  pitching  yeast  at 
28^  C.  and  fermentation  is  started  with  aeration,  the  other 
two  portions  at  slightly  increasing  densities  (up  to  30" 
Balling)  are  added  at  intervals  of  six  or  eight  hours.  The 
temperature  must  never  be  allowed  to  rise  above  30"  C.  or 
:U°  C.  for  the  secondary  fennentation.  Aeration  is  con- 
ducted continuously  for  the  first  24  hours.  Cooling  pipes 
which  can  be  adjusted  to  any  desired  height  in  the  vat  are 
strongly  recommended.  Owing  to  the  aeration  the  froth 
may  rise  to  the  height  of  3  ft. ;  this  can  be  controlled  by 
the  use  of  the  oil  residues  which  settle  at  the  bottom  of 
the  tanks  in  oil  factories. 

pistillation. — The  stills  should  be  heated  with  steam 
coils,  and  owing  to  frothing,  plenty  of  room  should  be 
allowed  in  the  wash  chamber  ;  the  copper  of  the  stills  is 
subject  to  considerable  wastage  under  the  action  of  the  wash. 

The  Spent  Wash  is  not  often  directly  applicable  as  a 
fertiliser,  the  only  thing  to  be  done  is  to  concentrate  it  and 
burn  it  for  potash ;  the  falling  price  of  the  latter,  however, 
renders  this  course  no  longer  profitable.  Furnaces  of  the 
Porion  or  Gamer  type  are  very  suitable  with  utilisation  of 
the  waste  heat.  Latterly  a  furnace  for  soda  recovery  has 
been  introduced  by  Kncisel  of  Neustadt,  which  is  highly 
recommended  for  this  purpose ;  the  spent  wash,  however, 
corrodes  all  metals  most  seriously. — -J.  F.  B. 

French  Patent. 

Alcohol,  Denatured  ;  Process  for  Manufacturing ,  by 

Doul)le  Fermentation.     G.  Pereire  and  O.  P.   Guignard. 
Fr.  Pat.  316,062,  Nov.  19,  1901. 

In  any  suitable  saccharine  solution  an  "amylic"  fermenta- 
tion is  induced  by  means  of  an  added  culture  of  the  amylic 
ribrio,  the  process  being  conducted  at  40°  C.  in  presence  of 
an  excess  of  chalk.  When  sutliciently  advanced,  the  wort 
is  cooled  to  24°  C  and  transferred  to  another  vat,  where  it 
is  pitched  with  distillers'  yeast  and  fermentation  completed 
in  the  usual  manner.  On  distillation  a  spirit  highlv  charged 
with  aniyl  and  other  higher  alcohols  is  obtainedj  suitable 
for  motive  purposes  without  further  addition  of  denaturing 
agents.— H.  T.  P. 

United  States  Patents. 

Beer-Coolers ;  Attachment  for .     O.  Schell,  Xew  Dllm, 

Minnesota.     U.S.  Pat.  "03,481,  July  1,  VM'2. 

An  arrangement  for  treating  the  boiled  copper  wort  with 
fresh  hops,  just  before  turning  out,  so  as  to  secure  the  full 
hop  aroma.  A  secondary  object  \r,  to  do  away  with  the 
hop-back.  The  apparatus  consists  of  an  upright  cylindrical 
vessel,  installed  close  to  the  refrigerator,  provided  with  an 
air-tight  cover,  and  fitted  internally  with  an  open  wire- 
work  cylinder,  rather  smaller  than  the  outer  vessel,  to  hold 
the  hops.  The  boiling  copper  wort  is  passed  through  this 
apparatus,  and  thence  distributed  over  the  "frig."  A  tube 
conveying  compressed  air  is  provided,  to  force  the  last 
portion  of  wort  out  of  the  cylinder. — H.  T.  P. 


Sparli/ing  Wines  ;  Preparing  - 
North  Carolina.     U.S.  Pat. 


— .     P.  Garrett,  Weldon, 
r 04,533,  July  l,'),  1902. 


XVIII.-FOODS ;  SANITATION:  WATES 
PURIFICATION,  &  DISINFECTANTS. 

(.4.)— FOODS. 

Cocoa  Essences.     E.  G.  ClavtoD.     Chem.  News.  1902,  ggi  I 
[2227],  51.  ]' 

Thk  author  gives  the  results  of  the  analyses  of  five  samplei 
of  "  cocoa  essences  "  (cocoas  deprived  of  a  part  of  the  fa 
and  otherwise  treated): — 


The  grape-must  is  fermented  in  a  closed  receptncle  under 
pressure  of  the  cart)on  dioxide  given  off.  It  is  then  drawn 
off  under  pressure,  through  a  filter,  into  a  :-econd  closed 
vessel,  where  the  wine  is  clarified.  And  here  it  may  be 
blended  with  other  wines  similarly  fermented  under  pressure  ; 
or  primed,  or  otherwise  treated  in  bulk,  and  afterwards 
bottled  under  pressure. — H.  T.  P. 


Water 

Fat 

Theoliromine 

CafMnc 

Starch 

Proteids 

Maltose 

Cellulose 

Cocoji-red,  dextrin,  tan- 
nin, &c. 
Ash 


Soluble  ash 

Insoluble  ash 

Alkalinity  Jas  KjO)  of 
soluble  ash. 

Total    phospboric    acid 
(PA). 

Soluble  phosphoric  flcid 

Insoluble    phosphoric 
acid. 

Silica 

Iron  oxide 

Proteid  nitrop;eu 

Cold  water  exti-act 
(total). 

Cold  water  extract  (or- 
ganic). 

Alkalinity  of  cold  water 
extract. 

Ash  of  cold  water  ex- 
tract. 


4-62  I 
Si- 11 
1-S2 
0-(,8 
5-63  I 
15 -56 

5-65 

27-82 

B-71 


3-23 
32 -C9 
0-93 
0-02 
O'SB 
14-31 

9-2n 

25-15 

7-83 


3-69 

30-60 

0-88 

U-42 

li'u) 

6-97  I 
37-35  ' 

irio 


5-33 
22-30 
0-.s;i 
0-6ti 
5-06 
19-50 
1-IU 
6-59 
32-47 

6-G2 


4'j 
27-«| 

8-6t 
O-lJ 


100-00      100-00      100-00  I  100-00 


io»;i 


3-20  ;  7-44 
2-51  0-62 
1-16         2-94 

1-72 


5-67 
0-43 
2-21 


4-67 
1-81 
1-18 

1-93 


o-.'ie 

tncc 

2-49 

2"29 

17-00 

17-20 

15- 10 

12-30 

2-|6 

S-39 

2-80 

4-90 

0-09 

0-32 

2-27         3-13 

14-56       18-28 

10-48  '    13-29 

2-72  I      a'7« 

4-08        4-96 


im 


Numbers  4  and  5  contained  minute  quantities  of 
starches,  so  that  the  starch  in  the  former  was  nearly — b 
not  quite — all  cocoa  starch.  ."Some  of  the  caffeine  also 
No.  4  and  the  maltose  were  extraneous. — A.  S. 

Albumin  ;  Aniline  Dt/csfujfs  as  Precipitants  of - 
M.  Heidenhain. 

See  under  lY.,page  1072. 

English  Patent. 

Eggs;  Preservation  of  New-laid .     E.  11.  Harlow 

London.     Eng.P.at.  1  L054,  May  14,  1902. 

The  eggs  are  dipped  in  spirit  varnish  of  the  kind  known 
spirit  gum,  and  then  allowed  to  dry. — W.  P.  S.  '■''" 

United  States  Patents. 

Stork  Food  [containing  J\folasses'],and  Process  for  Mali  > 
same.     S.  L.  Eraser,  Chicago,  U.S.A.     U.S.  Pat.  704.  i 
July  15,  1902. 

The  process  consists  in  mixing  molasses  heated  to  180  ■ 
230°  F.,  with  a  finely-divided  dry  base  such  as  corn,  O!. 
bran,  linseed  meal,  and  the  like,  and   drying  the  product 
a  low  temperature. — W.  P.  S. 

Coaling-Trail  [Desiccation  of  Eggs'].  V.  K.  Tny  . 
Newark,  New  .lersev,  U.S.A.,  Assignor  to  the  Pure  l'"i' 
Company.  U.S.  Pat.  704,592,  Jnly  15,  1902. 
The  apparatus  claimed  consists  of  a  revolving  drving-Jri, 
combined  with  a  coating-tray,  the  latter  consisting  Oi 
bottom  and  three  enclosing  sides,  and  open  towards i,u 
drying  surface  of  the  drum.  A  close  contact  is  me 
between  the  tray  and  drum  by  means  of  flexible  stn. 
The  tray  is  provided  with  arrangements  for  adjusting  e 
distance  between  it  and  the  drum,  so  that  close  Jon.:' 
may  always  be  obtained, — W.  P.  S. 


^  In 


Aiw.  30, 1902.] 
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:   Milk-Alhumin  ;  Process  for  Produciiif/  Oridised . 

\l.  Oppermanu,  Berliu.     U.S.  Pat.  704,663,  July  13,  190-2. 

'  aSEIX  is  nii^cil  with  about  .^0  per  cent,  of  water,  and  then 
eated  with  4  to  S  per  cent,  of  m.ignesiura  peroxide.  The 
suiting  paste,  either  alone,  diluted  wiih  water,  or  mixed 
ith  5  to  10  per  cent,  of  glycerin   and    I  to  2   per  cent,  of 

letted  cocoa-butter,  is  applied  as  a  preservative  coatiug  to 

I  tides  of  food.— \V.  V.  .S. 

I'eat ;   Apparatus  for    Curing    .      J.    C.    Lincoln, 

'Cleveland,  Ohio,  U.S..V.,  Assignor  to  B.  B.  Quinn. 
U.S.  Pat.  705,367,  July  22,  1902. 

IE  joints  are  placed  in  an  open  wooden  tank  filled  with 
ine.  the  latter  being  caused  to  circulate  from  end  to  end 
the  tank,  and  through  an  external  pipe  by  means  of  a 
mp.  While  in  the  brine,  the  joints  are  subjected  to  a 
rrent  of  electricity,  carbon  electrodes  in  porous  cupa 
ing  placed  at  each  end  of  the  tank.  The  positive  poles 
)  covered  by  a  gas-tight  box,  open  at  its  lower  side, 
lich  dips  into  the  brine.  The  chlorine  evolved  at  the  said 
lies  is  collected  in  this  box  and  removed  by  a  blower. 

— W.  P.  S. 

(5.)— SANITATION ;   WATER  PURIFICATION. 

V  in  a  Room  of  the  Museum  and  Art  Galleri),  Birming- 
ham [Influettce  of  Jlluminanfl  ;  Examinatiotiof  the . 

iGeport  by  P.  F.  Frankland. 

E  author  made  a  series  of  analyses  of  the  air,  with  a  view 

ascertaining  whether  artificial  ilhiminatiou   by  electric 

lamps,  or  by  incandescent  gas  lamps   respectively,  is 

ferable  fi-om  the  point  of  view  of  possible  damage  to 

tares.     The  experiments  showed  that  in  the  absence  of 

•  artificial  illumination,  there  was  a  slight  increase  in  the 

centage  of  carbon  dioxide  in  the  air  of  the  room  during 

irse  of  the  day.     With  the  arc   lamp  illumination, 

crease   in    the    percentage   of    carbon    dioxide   was 

...ctly  more  marked.     \V  ith  the  incandescent   gas  illu- 

:  lation,  on  the  other  band,  there  was  a  distinct  diminution 

:  he  percentage  of  carbon   dioxide  in  the  air.     The  fiict 

t  ■  the  percentage  of  carbon  dioxide  diminishes  during 

('  use  of  incandescent  gas  burners  shows  that  the   pro- 

Ti  of  combustion  from  which  damage  to  the   pictures 

ht   be  apprehended  are  completely  carried  off  by  the 

1  niation,  and  therefore  the  incandescent  gas  illumination 

i  0  be  preferred  to  the   arc   lamps,   since  the  Latter  are 

1  ;h  less  effective  in  promoting  ventilation,  snd  although 

t  •  do  not  give  rise  to  sulphur  compounds,  they  do  gene- 

r  ozone  and  oxides  of  nitrogen,  which  are  calculated  to 

*  prejudicially  on  pictures. — \.  S. 

•  s  Waste;  Bacterial  Treatment  of .      W.  Najlor. 

Proc.  Inst.  Civil  Eng.,  1901-2, 148,  [2J. 

I  author  was  induced  to  pay  sjiecial  attention  to  this 
s  ect  for  two  reasons  :  frst,  the  oft-recurring  statement 
\  the  sewage  of  a  particular  place  was  difficult  to  treat 
b  use  of  the  admission  to  the  sewers  of  trades  waste  :  and, 
'idly,  the  unexpected  behaviour  of  samples  of  trades 
w  e  kept  in  unstoppered  bottles.  As  regards  the  first 
Pit,  whilst  the  cost  of  sewage  treatment  is  undoubtedly 
it  ^ased  by  the  influx  of  trades  waste,  it  has  very  rarely 
h  )ened  that  difficulty  has  occurred  in  treating  such 
«■  ge  by  the  ordinary  methods ;  and  in  an  experience 
it  i.ding  such  waste  liquors  as  galvaniser's  pickle,  tannery 
WiC,  alkali  waste,  brewery  waste,  woollen  waste,  and 
bl:,-h  waste,  the  author  knows  of  only  two  eases  where  real 
lii  ulty  has  arisen. 

Jvaniser^s  pickle  is  often  used  as  a  sewage  precipitant. 
It' only  necessary  to  neutralise  the  free  acid  with  lime, 
unhe  effluent  becomes  normal.  Alkali  waste,  when 
tr'jd  with  ferric  salts,  gives  a  normal  effluent,  and  the 
ro  lides  in  the  sludge  are  quickly  oxidised  on  exposure. 

II  waste  from  tanneries  is  merely  strong  sewage.  The 
P  objection  to  wool-scouring  and  similar  liquors  is 
'li.rease  contained  in  them.  But  much  depends  upon  the 
l^jiity  of  the  fat;  for  whilst  at  Nuneaton  such  waste 
'•jS  no  difficulty  in  treating  the  sewage  by  ordinary 
"W  s,  at  Bradford  the  sludge  has  hitherto  alinost  defied 
Pjing  or  handling  in  any  form,  although  the  tank  effiuent 


is  satisfactorily  treated  on  bacterial  filters.  At  Burnley, 
bleach  waste,  and  at  Blackburn,  brewery  waste,  is  received 
into  the  sewers  without  causing  trouble  ;  but  at  Horwich 
and  at  Shepton  Mallet,  similar  wastes  cause  trouble,  owing 
to  the  larger  proportion  admitted  to  the  sewers. 

It  had  been  observed  that  the  majority  of  the  samples  of 
trades  waste  obtained  by  the  inspectors  of  the  Ribble  Joint 
Committee,  which  were  free  from  acid,  underwent  gradual 
self-purification  when  kept  in  open  bottles.  Experiments 
were,  therefore,  instituted  with  the  object  of  discovering 
whether  these  changes  could  be  hastened  bv  artificial 
means.  .\.  small  bacteriiil  filter  was  constructed,  provided 
with  a  revolving  feeding  sprinkler,  and  seeded  with  sewage. 
It  was  found  that  many  waste  liquors,  if  well  diluted,  could 
be  satisfactorily  treated  on  this  filter,  provided  much 
chlorine  were  not  present.  Starch  products,  however, 
caused  an  acid  fermentation  to  be  set  up,  which  was  found 
to  proceed  very  slowly,  needing  as  many  as  1.5  successive 
filtrations  before  satisfactory  purification  and  clarification 
was  eflfected.  An  experiment  was  made  to  try  the  effect  of 
mixing  starch  paste  with  putrid  sewage  sludge,  and  it  was 
found  that  after  allowing  the  mixture  to  stand  for  five  days, 
and  then  slowlj-  liltering  it  through  a  3-ft.  filter,  a  very 
much  more  rapid  breaking  down  of  the  organic  matter  was 
effected  than  by  allowing  the  paste  to  ferment  naturally 
previous  to  filtration. 

The  success  of  this  and  other  experiments  led  to  the  instal- 
lation of  plant  at  the  bleach  works  of  Messrs.  Peel,  Tootal, 
and  Co.,  of  Baxenden,  for  the  purification  of  their  effluent 
containing  lime,  soda,  .and  chlorine,  besides  starchy  sizes, 
china-clay,  &c.,  removed  from  the  grey  cotton  cloth  treated. 
The  effluent  is  first  received  into  an  open  septic  tank  which 
holds  three  days'  flow,  whence  it  overflows,  through  a 
sprinkler,  on  to  a  filter  made  of  furnace  ashes,  11  ft.  in 
depth,  graduated  iu  size  from  2i  in.  at  bottom  to  i  in.  at 
top.  When  first  started,  about  i  tons  of  old  sewage  sludge 
were  put  into  the  tank,  which  was  then  filled  up  with  the 
liquor  and  allowed  to  stand  until  putrid.  The  filter  was 
then  started.  To  maintain  putridity,  the  water-closet  refuse 
from  the  works  is  disch.arged  into  the  tank.  The  effluent 
from  this  plant  is  very  satisfactor3-,  although  the  waste 
liquors  are  strongly  coloured.  It  is  sweet,  neutral,  contains 
nitrates  and  little  albuminoid  ammonia.  The  free  chlorine 
in  no  way  interferes  with  the  action  of  the  filter,  which 
treats  successfully  350  galls,  per  square  yard.  Presumably, 
the  chlorine  becomes  removed  in  the  septic  tank. 

Brewery  and  distillery  wastes  are  treated  with  difficulty 
on  bacterial  filters  directly,  owing  to  acirl  fermentation. 
But  by  previous  septic  tank  treatment  with  putrid  sewage 
sludge,  a  good  effluent  is  easily  obtained.  A  successful 
process  of  the  kind  is  in  operation  at  the  Hook  ZNorton 
Brewery  Company's  brewery.  Hook  Norton,  near  Banbury, 
and  similar  installations  are  being  made  elsewhere. 

The  difficulty  with  regard  to  free  chlorine  having  been 
overcome  m  the  case  of  bleach  dye-norks,  a  paper  mill 
effluent  was  taken  in  hand.  The  effluent  in  (|uestion  was 
fairly  clear,  having  been  settled  and  filtered  through  animal 
charcoal.  This  effluent  sprinkled  on  bacterial  filters  "ave 
fairly  good  results,  but  as  the  effluent  was  turbid,  probably 
owing  to  the  presence  of  fine  particles  of  china  clay,  sewage 
was  added,  and  since  then  highly  satisfactory  results  have 
been  obtained — one  result  of  no  little  importance  being  the 
absence  of  turbidity  due  to  the  coagulating  effect  of  the 
sewage.  This  is  likely  to  be  of  great  value  in  mills  where 
esparto  grass  is  used,  as  hitherto  much  difficulty  has  been 
experienced  in  obtaining  a  clear  effluent  from  such  mills. 

— L.  A. 
Sewerage  Systems  of  Sij<lne;i,   N.S.  W.,   and  its   Suhurbs. 

J.Davis.  Proc.  Inst.  Civil  Eng.,  1901-2,  148  [3]. 
The  extensive  systems  of  sewerage  described  in  this  paper 
in  detail  were  ccmmenced  in  1880,  and  are  now  nearing 
completion.  The  total  area  drained  is  140  sq.  miles,  the 
popnlation  served  is  426,9.50,  and  the  capital  outlay  involved 
has  amounted  to  over  3,300.000/. 

()ne  system  of  sewers  drains  a  large  part  of  the  city 
through  a  main  sewer  running  east,  and  discharging  directly 
into  the  ocean  four  miles  from  the  city,  near  Bondi.  The 
southern  area  of  1,306  acres,  with  a  population  of  about 
62,000,  is  drained  by  a  sewer  running  south,  on  to  a  sewage 


1092 


JOUENAL  OF  THE   SOCIETY  OF  CHEMICAL  INDUSTRY.  [Aus.so.iwa. 


farm  at  Shea's  Creek,  near  Botany  Bay.     Tins  farm  covers 
•tio  acres  of  fine  drift  sand  overlying  clay,  very  suitable 
for  filtration  purposes.     The  sewage  is  first  roughly  screened 
and  then  treated  with  lime,  the  sludge  b.ing  dug  into  the 
1-ind      Twelve  years'  use  has  converted  the  barren  sand  luto 
a  eood  loam,  from  which  very  satis''actory  crops  of  lucerne, 
rve    sorghum,  cabbages.  &c  ,  have  been  raised.     A  third 
main  syswm  of  sewers,  drains  an   area  of  22   sq.  miles  in 
the  western  suburbs,  and  serves  an  ultimate  population  of 
400  000.     This  sewage  is  treated  by  intermittent  downward 
filtration,  on  an  area  adjoining  the  sewage  farm  at  Botany. 
On  the  north  shore  of  the  harbour,  opposite  the  city, 
an  area  including  Xorth  Sydney  and  Mosman,  contaming 
about   2,500   acres,  has  been   provided  for  by  gravitation 
sewer-i'the  sewage  being  treated  by  precipitation  with  lime, 
-vnd  intermittent  downward  filtration  through  sand.     The 
sludge  is  reduced  to  cake  in  presses,  and  is  burnt  in  de- 
structors, after  being  mixed  with  one-third   of  its  bulk  of 
coke-breeze  dust.      The   filter-beds,  eight  in   number,  and 
having  an  area  of  about  eight  acres,  are  formed  of  sea-sand, 
with  an  average  depth  of  about  five  feet.     Glazed  pipes, 
perforated  with  ^-inch  holes,  and  covered  with   six  inches 
of  fine  coke-breeze,  are  laid  at  the  bottom  to  carry  away  the 
effluent,  which  is  discharged  into  Willougbby  Bay.    Samples 
of  this' effluent  have  been  examined  by  the  Government 
Analyst,  W.  M.  Hamlet,  and  found  satisfactory. 

The  elevated  residential  suburbs  of  Chatswood  and  Wil- 
loufhby  six  miles  north-west  of  the  city,  are  being  sewered 
on  'a  separate  system,  and  the  sewage  is  to  be  treated  by 
septic  tanks  and  intermittent  bacterial  filters.  Provision 
has  been  made  for  about  0,500  persons,  with  room  for 
further  ext»neion.  There  are  two  septic  tanks,  each  having 
an  effective  capacity  of  about  107,000  gallons.  The  effluent 
is  treated  by  four  filter  beds,  each  having  an  area  of  about 
o  500  sq  ft.,  and  consisting  of  1-2  ft.  10  ins.  of  fine  coke 
bieeze  underlaid  by  10  ins.  of  broken  stone,  and  covered  by 
six  inches  of  pea  gravel.  The  filtered  effluent  passes  mto 
tidal  waters. 

Manly  a  watering  place  with  a  population  of  3,000,  seven 
miles  from  the  eitv,  and  near  the  entrance  of  I'ort  Jackson, 
has  been  provided  with  a  gravitation  system,  having  an 
ocean  outfall.  At  Baramatta,  a  town  of  1 3,000  inhabitants. 
It  miles  west  of  Sydney,  at  the  head  of  an  estuary  of  Port 
Jackson  a  pumping  scheme  has  been  prepared,  which 
includes'the  treatment  of  the  sewage  by  septic  tanks  and 
filters.— L.  A.  ' 

Sewaae  containing  Acid  Iron  Salts.      L.  P.  Kinnicut  and 

H.  r.  Eddy.      From  the  Third  Annual   Report  of  the 

Connecticut  Sewerage  Commission. 
The  sewage  used  in  these  experiments  was  that  of  Worces- 
ter  fMass  ),  which  differs  from  the  sewage  of  most  cities 
in  the  amounts  of  iron  and  free  acid  which  it  contains^ 
The  following  average  analysis  gives  a  good  general  idea  ot 
the  composition  ot  the  sewage :— Dissolved  solid  matter,  j 
57-70;  suspended  solid  matter,  16-50;  total  solid  matter, 
74-20  parts  per  100,000. 

The  dissolved  solid  matter  includes  ferrous  sulphate, 
15-8  •  aluminium  sulphate,  0-4;  ammonium  sulphate,  4-3  ; 
and  free  sulphuric  acid,  10-3  parts  per  100,000. 

Thesewage  also  contains  3-5  partsof  Fe,  0-15  partof  Al, 
and  0-03  part  of  S  per  100,000,  in  suspension. 

The  results  of  the  experiments  made  with  this  sewage 
during  the  past  15  months  lead  to  the  following  conclu- 
sions. 

About  one-fourth  of  the  total  solid  matter  is  removed  by 
the  passage  of  the  sewage  through  a  septic  tank. 

The  amount  of  soluble  matter  removed  (=  about  21  per 
cent  of  the  total)  is  greater  than  is  usually  removed  by 
sentic  tank  action,  and  the  amount  of  suspended  matter 
removed  (=  about  25  per  cent,  of  the  total)  is  very  much 
less  than  usual;  these  results  being  due  to  the  conversion 
of  the  soluble  ferrous  sulphate  into  insoluble  terrous  .'■ul- 
phide,  a  companitively  large  amount  of  which  is  earned 
away  in  the  effluent. 

The  amount  of  organic  matter  removed  (26  per  cent,  in 
Worcester  sewage)  is  much  less  than  is  removed  frrm  an 


alkaline  domestic  sewage.  The  amount  is  greater  in  summer 
than  winter,  but  no  direct  relationship  has  been  found  to 
exist  between  the  temperature  and  the  amount  of  organic 
matter  removed. 

The  amount  of  gas  given  off  depends  largely  upon  thi- 
amount  and  character  of  the  sludge  at  the  bottom  of  the 
tank,  and  is  a  measure,  not  of  the  amount  of  organic 
matter  being  removed,  but  of  the  total  bacterial  actioD 
taking  place.  The  amount  of  gas  is  less  in  winter  than  ic 
summer,  and  has  averaged  at  Worcester  2  ■  2  gallons  pet 
1,000  gallons  of  sewage,  which  is  probably  less  than  would b. 
obtained  from  a  tank  whose  sludge  contained  more  organic 
matter.  The  gases  given  off  fr.;m  Worcester  sewage  have 
been  found  to  contain  methane,  nitrogen,  and  carboi 
dioxide,  with  little,  if  any,  hydrogen. 

The  amount  of  sludge  dissolved  or  gasified  (28  per  cent, 
is  probably  less  than  would  usually  be  the  case,  owing  tc 
the  large  amount  of  FeS  present.  The  sludge  in  a  septic 
tank  contains  less  organic  matter  in  autumn  than  in  spring 
The  crust  on  the  surface  contains  a  much  larger  proportioi 
of  organic  matter  than  the  sladge  ;  but  the  formation,  non 
fonuatiou.  and  disappearance  of  the  crust  appears  to  be  ui 
incident  rather  than  a  result  of  b.acterial  action. — L.  A. 

United  States  Patent. 

[Sterilising  Water,  Kc-I      Temperature  Exchanging  Afpa 
ratus.     J.  Desmaroux,  Paris.     U.S.  Pat.  704,818,  July  Ic 
1902. 
An  apparatus  chiefly  designed  to  bring  back  to  the  norma 
temperature,  water  which  has  been  sterilised  by  heat. 

A  cylindrical  member  is  furnished  with  two  non-commnn; 
eating  spirally-disposed  passages,  which  open  at  opposit 
ends  of  the  member,  where  they  are  closed  by  detachabi 
plates,  means  being  provided  for  admitting,  and  perrailtin, 
the  escape  of,  fluids  to  and  from  the  passages.  (See  thi 
Journal,  1902,  634.)— R.  A. 


(  C.)  —DISINFECTANTS. 
English  Patent. 

Washing-  ami  Disinfecting  Powder.     J.  B.   Mumfo 
P.  R.   Newlands,   London.      Eng.   Pat.   20,884, 
1901. 

AnHTDROts  sodium  carbonate  is  added  ^o  a  solution  « 
sodium  hypochlorite.  A  dry  jiowdcr  is  thus  produced  C()i 
sisting  of  hydrated  carbonate  of  soda  containing  a  quantil 
of  hypochlorite  of  soda. — L.  A. 

XIX.-PAPER,  PASTEBOARD,  Etc. 

English  Patent. 

Papei-pulp,  and  the  like ;  Bleaching .     F.  H.  Lon 

Chicago,  Illinois,  U.S.A.  Eng.  Pat.  3i7S,  Feb,  7,  1902, 
A  mixed  charge  of  pulp  and  dilute  sodium  chloride  8olt 
tion  is  placed  in  a  gas-tight  receptacle  of  special  constraclic 
and  kept  in  forced  circulation  between  the  anodes  (carboi 
and  cathodes  (copper).  The  hitter  are  so  arranged  ih 
the  cathode  products  are  expelled  from  the  vessel  as  rapid 
as  they  are  formed. — R.  L.  J. 

United  States  Patents. 

'   Pulp  ;  Process  for  Reducing  Fibrous  Material  to  —■    t 

II  Lee,  Boston,  Massachusetts,  Assignor  to  Bagasse  Pn 

Co.,  Maine.     U.S.  Pat.  701,271,  May  27,  1902. 

The  thoroughly  damjied  material  (bagasse,  waste  flax,  iu 

corust«lks,  or  the  like)  is  ^.ubjected  to  the  action  of  gaseo 

chlorine  for  30  to  60  minutes.     The  time  required  is  lessen: 

;  by  previously  cutting,  stripping,  or  breaking  up  the  mat 

rial.     The  disintegration  of  l);e  materials  is  stated  to  be  t; 

i  result  of  a  double   decomposition  during  which  hydrog 

;  chloride  and  a  soluble  organic  chlcroderivative  are  forme 

I  and  these  products  are  next  removed  with  water. 

.^G.  T.  M. 
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'Fibrous   Substances  [Paper   Pulp^.      Process   of  Treat- 
ing   .     T.   Holmes,   Assignor  of  one-third  to  J.    C. 

Brocklebank,  Chicaj^o.  U.S.  Pat.  704,259,  July  8,  1302. 
FiAX,  hemp,  straw,  or  other  fibrous  material,  is  heated 
with  a  solution  of  caustic  soda  or  potash  of  G°  or  7°  B. 
It  a  pressure  of  80-120  lb.;  50  galls,  of  liquor  are  em- 
ployed for  100  lb.  of  straw.  It  is  claimed  that  in  from 
four  to  six  hours,  according  to  the  pressure  and  tempera- 
:ure  employed,  the  woody  parts  dissolve,  le.aviug  the  fibrous 
Dortions  intact,  and  in  a  condition  suit.ible  for  the 
nanufacture  of  paper  pulp  or  other  similar  products. 

— G.  T.  M. 

Paper  Making.     A.   (Juterson,   Windsor  Locks,   Connec- 
i         ticut,  U.S.A.     U.S.  Pat,  704,.572,  July  15,  1902. 

?wo  Fourdrinier  machines  are  placed  end  to  end,  irith  the 
elivery  ends  adjacent.  The  pulp  coming  from  one 
lachine  is  superimposed,  by  a  suitable  system  of  felts, 
pen  the  pulp  from  the  other,  :ind  with  the  "  wire  "  side  of 
jch  innermost.  Adhesion  of  the  two  layers  is  aided  by 
jraying  with  water,  and  the  double  film  is  passed  through 
rimary  and  secondary  pressure-rolls.  The  resulting  .-olid 
leet  has  no  "  wire  '  side,  hut  is  of  equal  finish  on  either 
Ide,  and  both  are  suitable  for  writing  or  printing  purposes, 
I  — R,  L.  J. 

XX.-FINE  CHEMICALS.  ALKALOIDS. 
i         ESSENCES,  AND  EXTRACTS. 

horia    Karlhs ;    A    new   Method  for    Prccij)itating   and 

Separating .      A,    Kolb,      J,   prakt,    Chem.,    1902, 

66,  [13],  59— 61. 

tE  treatment  of  monazite  sand  results  in  a  crude  thorium 
Iphate,  which  cnutaius,  in  addition   to  small  quantities  of 
■ric  oxide   and  phosphoric  acid,  only  the  rare  earths  as 
purities,   the   complete   removal   of   which  is,  however, 
>ential.     These  earths  diiler  markedly  from   thoria   only 
respect  of  their  basic  properties,  and  for  their  separation, 
ubstance  is  required  of  more  basic  character  than  thoria, 
d  less  basic  than  the  other  cerite  earths.     Aniline  fulfils 
s  condition  ;  the   chlorides  and   nitrates  of  cerium,  lan- 
inum,  didymium,  yttrium,  and  erbium  are  not  precipitated 
m  aqueous  solution  by  aniline,  whilst  the  thorium  salts 
completely  separated.     Zirconium   oxide   is  also   pre- 
itated  by  aniline  ;  if  necessary,  zirconia  and  thoria  could 
iseparated  by  means  of  dimethylaniline. 
fhe  following   is    the    method   of    operating     in    pure 
rium  solutions: — -\.  little  dilute  hydrochloric  or  nitric 
1  is  added  to  the  dilute  solution   of  the   nitrate,  which 
then   neutralised    as    far    as    possible    with   ammonia, 
1  ted  to   boiling,  and   aniline   run  in,  a  drop  at  a  time, 
1  king  well,    until   the   liquid   is    distinctly  turbid.     The 
1  rium  hydroxide  then  soon  separates,  especially   if  the 
1  id  be  shaken  and  again  heated.     Too  large  an  excess  of 
i  ine  should  not  be  added,  and  the  warm   liquid  contain- 
i  the  precipitate  should  be  diluted  with  warm  water,  and 
s  wed  to   settle   in  a   warm   place.      The  precijiitate    is 
'  hed  by  decantation  with  water  at  50  '  C.      Occasionally 
(  ido-solutions   form    towards   the  end   of  the   washinfr  ; 
t  e  may  be  avoided  by  the  addition  of  a  little  aniline  to 
t  wash-waters.    The  precipitate  contains  a  little  colouring 
0  ;er  derived    from  the    aniline,  but   after  ignition   the 
r- lac  is  quite   white.     In  order  to  precipitate  0" 2  grra. 
oiorium  nitrate  dissolved  in  50   c.c.  of  water,  there  was 
r*  ired  1   5  c.c.  of  aniline  without  the  addition   of  hydro- 
c.  ric  acid  and  neutralisation  by  ammonia,  orO'4   c.c.  of 
Sine  after  the  addition   of  5  c.c.  of  dilute  hydrochloric 
ai  and  neutralisation  by  ammonia.     Under  similar  condi- 
'1  i,  with  the  nitrate  dissolved  in  100  c.c.  of  water,  4'5  c.c. 
i"|l"8  c.c,   of   aniline   respectively  were  required.     The 
u  ?tical  results  quoted  are  satisfactory. 

the  case  of  thorium  sulphate,  the  bases  must  be  pre- 
ti.ited  by  ammonia,  washed  free  from  sulphuric  acid  and 
lii  Wed  in  hydrochloric  acid  before  precipitating  by 
M;ie;  much  .aniline  is  required  to  precipitate  directly  the 
80  on  of  the  sulphate,  and  the  subsequent  complete 
re  val  of  the  sulphuric  .acid  is  difficult.  Before  pre- 
'i|  ting  by  aniline,  ferric  oxide  and  cerium  dioxide  must 
Dt  luced  by  the  addition  of  sulphurous  acid,  otherwise 


coloured  precipitates  are  obtained,  and  the  residue  on 
Ignition  is  brown.  If  the  quantity  of  ferrous  oxide,  or  of 
the  cerium  and  yttrium  earths  is  great  in  comparison  with 
that  of  the  thoria,  a  second  precipitation  is  necessary,  since 
the  thorium  hydroxide  carries  down  the  other  metals  with 
it.— A.  C.  W. 

Cerite  Earths;  Action  of  Alcoholic  Ifi/drochlorir  Acid  on 

the .     R.  J.  Meyer  .and  M.   Koss.     Ber.,  35    [141, 

2622 2626.  ' 

If  a  concentrated  solution  of  the  chlorides,   obtained  by 
dissolving  the  cerite  earths  in  absolute  alcohol  which  has 
been  saturated  with  gaseous  hydrochloric  acid,  be  cooled 
by    means   of  a   freezing    mixture,    the    chlorides   which 
crystallise  out  always  contain  alcohol  of  crystallisation.  On 
!   adding  some   water   to    a   similar   solution,  however,  the 
'   hydrated  chlorides  separate  out.     The  solubilities  of   the 
hydrated  chlorides   of   the    different    earths    in  alcoholic 
hydrochloric  acid  vary  greatly  ;  thus,  on  adding  water  to  a 
j   concentrated  solution  of  didymium    chloride  in  alcoholic 
j   hydrochloric  acid,  didymium  chloride  hexahydrate  separates 
i   out  almost  quantitatively,  whereas  laiuhanum  chloride  under 
j   the  same  conditions  remains  in   solution,   a   partial  separa- 
tion only  occui-ring  on   cooling   the   solution  in  a  freezing 
j   mixture.     From  a  solution  containing  both  lanthanum  and 
)   didvmium,  both  chlorides  are  separated  almost  completely, 
I   so  that  this  offers  no  advantages  as  a  method  of  sep.aration. 
I    When   certain   organic   b.ases,    pyridine   for   example,  are 
1   added  to  the   alcoholic  hydrochloric  acid  .solutions   of  the 
I   earths,  crystalline  double   chlorides,  containing  alcohol  of 
crystallisation,  are   obtained.     The  authors   have   obtained 
the  following  salts : — 

1.  Alcoholatss.—ViClt.3C.iH^Oi  LaCI.,.2r,H|;0 

2.  fJ;/Jrates.-D\Cl,.6B^0  ;  PrCI3.7H.to  ;  5rdCl.,.6H„0  ; 
aCeClj.lSHjO;  2LaCl3.15HjO. 

3.  Pi/ridine   Double     Chlorides.  —  PrCla.SC-K.N  HCl 
X  CoH^O  ;     Nd  CI3 . 3  C,HjN  .HCl;     Ce  ( 'l., .  C,  H.X .  H  CL 
2C.H„0;  2LaCI,.3CiH5N.HC1.2C.[l50.— H.  B. 

Lanthanum    containing    Didymium    and    Praseodymium ; 

Influence  of  the  presence  of  Cerium  upon .    Jt.  Marc 

Ber.,  1902,35,  ['3],  2370—2376. 

ORDiNAur  didymia,  which  was  supposed  to  be  free  from 
ceria  and  gave  no  reaction  with  hydrogen  peroxide  or 
ammonium  persulphate  (this  Journal,  1300,  932),  was 
dissolved  in  hydrochloric  .acid,  the  solntion  made  slightly 
alkaline  with  caustic  potash,  cooled,  and  a  current  of 
chlorine  passed  through  for  one  hour.  The  hydrate 
dissolved  to  a  greenish-yellow  liquid,  whilst  a  small  portion 
remained  undissolved.  The  oxide  prepared  from  the 
liquid  was  pale  grey,  whilst  the  oxide  obtained  from  the 
insoluble  portion  had  the  ordinary  brown  colour  of  didymia. 
The  spectra  showed  that  the  grey  oxide  contained  as  much 
praseodymia  as  the  original  brown  oxide.  The  grey  oxide 
also  kept  its  colour  unaltered  on  reprecipitation,  and  did 
not  evolve  any  chlorine  when  dissolved  in  hydrochloric 
acid;  it  was,  therefore,  free  from  the  peroxide  present  in 
ordinary  didymia.  The  undissolved  brown  oxide  was  now 
found  to  give  a  cerium  reaction  with  hydrogen  peroxide, 
and  when  1 — 2  per  cent,  of  a  cerous  s.alt  was  added  to  the 
solution  of  the  grey  oxide,  the  oxides  precipitated  andr 
ignited,  a  brown  didymia  was  obtaineil,  which  dissolved 
with  evolution  of  chlorine,  but  gave  no  cerium  reaction 
with  hydrogen  peroxide,  although  this  test  is  regarded 
as  very  sensitive. 

A  number  of  preparations  of  the  grey  oxide  were  made 
from  different  materials,  two  fractionations  being  some- 
times requisite  ;  in  the  case  of  a  mixture  of  the  oxides 
of  praseodymium,  lanthanum  and  cerium  containing  a  very 
small  quautity  of  neodymia,  four  precipitations  were  neces- 
sary. To  solutions  of  the  didymium  oxides,  definite 
quantities  of  cerous  salt  were  added,  the  oxides  precipitated, 
ignited  for  10  minutes,  and  then  dissolved  in  hydrochloric 
acid.  The  chlorine  evolved  was  passed  into  potassium 
iodide,  and  the  liberated  iodine  determined  by  centinormal 
thiosulphate  ;  the  apparatus  was  constructed  with  re^^ard  to 
the  fact  that  the  evolution  of  chlorine  begins  immediately 
on  the  addition  of  the  acid.  The  results  were  not  quite  the 
same  with  all  the  specimens  of  didymia ;  one  specimen  gave 
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with  0-25  per  cent,  of  cerium,  no  peroxide;  with  0-5  per 
cent,  of  cerium, 0"25  percent,  of  peroxide;  with2  per  cent, 
of  cerium.  2'25  per  cent,  of  peroxide:  with  10  per  cent,  of 
cerium,  35 -Sy  per  cent,  of  peroxide.  The  diciymium  which 
is  generally  regarded  as  free  from  cerium,  gave  always 
1 — 2  per  cent,  of  peroxide.  It  was  only  possible  to  detect 
cerium  when  the  oxides  contained  not  less  than  1  -J — 2  per 
cent.  Koth  neodymia  and  praseodymia  are  converted  into 
tho  peroxides  under  the  influence  of  the  cerium. 

'  A  blackish-brown  specimen  of  prasecdymia,  which  showed 
practically  no  neodymium  hands,  evolved  a  quantity  of 
chlorine  corresponding  to  44- 12  per  cent,  of  peroxide; 
no  cerium  could  be  detected  in  it,  and  it  behaved  in 
the  same  manner  as  cerium  when  attempts  were  made 
to  free  it  from  that  metal  by  the  chlorine  method 
given  above.  It  was  not  therefore  possible  to  decide 
whether  praseodymium  oxide  is  ccnvertod  into  the  peroxide 
by  means  of  cerium.  Mixture*  of  this  praseodymium  oxide 
with  lanthanum  oxide,  made  by  precipitating  and  igniting, 
contained  no  peroxide  until  the  I^r^U-)  amounted  to  twice 
tho  LajOj :  mixtures  with  didymia  behaved  in  a  similar 
manner.  Krown  oxides  were,  however,  obtained,  whence 
there  is  a  probability  that  this  praseodymium  con- 
tained cerium.  Pure  neodymium  gave  no  brown  colora- 
tion and  no  peroxide  when  mixed  with  cerium.  Hence 
lanthana  and  neodymia,  even  in  traces,  hinder  the  forma- 
tion of  praseodymium  peroxide  by  means  of  cerium. 

"  —A.  ('.  W. 

Di-iodophenol ;  A  new .     P.  Brenans.     Comptes 

Rend.,  135,  [3],  177—179. 
OnTHONiTRANiUNE  treated  with  iodine  monochloride  yields 
iodo-orthonitranUine  C„H3(NH.,)(X0.,)(I)(1 :2:4).  The 
diazo-derivative  of  this,  decomposed  by  potassium  iodide 
gives  a  di-iodonitrobenzene  (:',,H;,(I)(NOo)(I)(l  :2:4)  or 
C6H3(N0.2)(Io)(l::!:6).  Keductiou  of  this  by  tin  and 
hydrochloric  acid  gives  the  corresponding  di-iodoaniline, 
from  which  bv  diazotising  in  presence  of  water  the  di- 
iodophenol  CsH3(l)H)(y(l::!:6)  is  prepared. 

Moniodo-ortkimitranilinc  has  already  been  described  by 
Michael  and  Norton.  The  substance  prepared  as  above 
is  identical  with  theirs. 

Diiodo-nitrohenzcne. — Small  yellow  needles,  melting  at 
109° — 110°  C.  Slightly  soluble  in  water  ;  soluble  in  alcohol, 
ether,  chloroform,  or  benzene. 

Diiodo-aniline.- — Colourless  needles,  smelling  like  naph- 
thalene, melting  at  88"— 89°  C.  Distils  in  steam.  Soluble 
in  organic  solvents  :  the  solutions  alter  in  the  light. 

Ddodophenol. — Flattened  prisms,  melting  at  99°  C. 
Slifhtly  soluble  in  water  or  ether;  readily  in  alcohol, 
chloroform,  acetic  acid,  benzene,  or  petroleum  spirit.  Its 
.^cetic  ester  crvftallises  in  colourless  prisms  melting  at 
70°  C— J.  T.  D". 

Soap  Nuts.  Kev.  des  Cultures  C;oloniales,  10,  282. 
Pharm.  J.,  1902,  69,  [167:>],  85. 
The  fruits  of  Sapindus  mukorossi  (var.  carinatus)  are 
used  in  Algeria  not  only  for  cleaning  silks  and  other 
fabrics,  but  for  imparting  to  them  a  peculiar  brilliancy 
which  other  saponaceous  materials,  such  as  quillai.i,  do 
not  appear  to  give.  A  single  tree  may  yield  as  much  as 
100  kilos,  of  fruit,  though  usually  not  so  much.  The  dried 
jjulp  cf  the  fruit  separated  from  the  seeds  is  said  to  contain 
from  62  to  G7  per  cent,  of  saponin. — A.  S. 

Arrow-Poison  from  German  East  Africa  ;   Investigation 

„f  the .      L.   Brieger   and    G.    Diesselhorst.      Ber., 

1902,  35,  [13],  2357—2359. 
The  authors  have  examined  the  arrow-poison  of  the 
Wapogorro,  who  inh;ibit  the  Ulunga  plain  in  the  south- 
west of  German  East  Africa.  The  poison  forms  hard 
blackish  masses,  and  has  the  same  physiological  :iction 
as  digitalis  iind  all  the  East  African  arrow-poisons  yet 
investigated.  The  arrow-heads  were  digested  in  hot  water, 
the  solution  precipitated  by  had  acetate,  the  filtrate, 
which  contains  the  active  principle,  evaporated  after 
removal  of  the  excess  of  lead,  and  the  residue  extracted 
by  alcohol.  The  solution  of  the  alcoholic  extract  in  water 
deposits  crystals  on  standing,  the  poisonous  dose  of  which 


is  O'OOOa  grm.  per  kilo,  in  the  case  of  rabbits.  The  poison 
is  a  glucoside  which  crystallises  in  large  colourless  tablet? 
united  in  clumps  ;  it  melts  at  93°  ('.  in  its  water  of  crystalli- 
sation. After  drying  at  1 10°  C,  it  melts  at  Ksj^ — 187' f 
The  mother  li«iuors  contained  a  second  poisonous  glucosidi 
melting  at  175' — 181 'C,  and  an  amorphous  hygroscopic 
non-poisonous  glucoside. — A.  C.  W. 

Anthraquinone ;  Deriratires  of ,  obtained  by  means  o 

the   Alnins.      E.    Leger.      Bull.  Soc.  Chim.,   1902,  27 
[14],  751—756. 

B.VRBAi,oiN  was  oxidised  by  adding  sodium  peroxide  ii 
small  ([uantities  at  a  time  to  an  aqueous  solution  heated  oi 
the  water-bath,  cooling  rapidly,  acidifying,  and  recrystal 
Using  the  precipitate  from  toluene  and  then  from  alcohol 
Orange-yellow  needles  were  obtained  presenting  thi 
characters  of  the  aloemodin  of  Tschirch  (Ikr.  I'harm,  Ges. 
8, 171)  and  (Esterle  (Arch.'Pharm.,  1H99,  81).  Isobarbalni 
gives  the  same  product;  it  is  a  trihydroxymethylanthra 
quinone  [probably  0H:OH:OH  =  1:4:0],  and  the  authc 
terms  it  methylisohydroxychrysasine.  On  heating  wit 
zinc  dust  it  yields  /3-methylanthrucene. 

Cblorobarbaloin  and  chlorisobarbaloin.  when  oxidise 
in  the  same  manner,  yield  tetraehloromethylisohydrox; 
chrysasine,  CisHjCljOj,  which  crystallises  with  one  mi 
of  water  in  long  brilliant  orange-red  needles,  melting  : 
226°— 230°  C.  or  229°— 231' (;.  The  triacetyl  compouu 
of  this  chlorine  derivative  is  obtained  by  the  very  prolong! 
action  of  a  mixture  of  acetyl  chloride  and  acetic  anhydridi 
it  melts  at  270° — 271 '  C.  and  is  hydrolysed  with  very  gre 
ease. 

Prnmobarbaloin,   on   oxidation,  gives  a   small   yield 
cinnabar-red  needles,  CijUslSr^Os,   which   melt  at  264'- 
266"  C.       The    corresponding    compound    obtained   fro 
bromisobarbuloin  contained  less  bromine  and  was  evident 
not  pure. 

The  author  proposes  to  show  in  a  future  paper  that  Uu 
aloins  should  be  represented  by  the  formula  C;|Hai( 
The  action  of  sodium  peroxide  decomposes  them  it 
anthraipiinone  derivatives,  a  pentose,  and  other  compoiio 

—A.  C.  W 


K 


— ,  obtained  bv  minus 
E.   L.'ger.      iioll,  '^Si 


Anthraquinone  ;   Derivatives  of  - 
trie   Alotns    of  Natal   Aloes. 
Chim.,  1902,  27,  756—758. 

When-  nataloin  and  homonataloin  are  oxidised  by  sodii 
peroxide  (see  preceding  abstract),  ;ind  the  prodoct 
recrystallised  from  methyl  alcohol,  a  body  of  the  cc- 
position  of  a  methyl  ether  of  trihydroxymethylanth- 
quinone  is  obtained,  which  the  author  terms  methylnati- 
emodiii.  It  is  characterised  by  giving  a  nuigniiii  t 
violet  coloration  with  strong  sulphuric  acid  and  an  oran- 
red  with  caustic  soda.  It  sublimes,  partially  unaltered  i 
the  form  of  yellow  needles,  which  melt  at  238  C.  (cor  ■ 
When  heated  with  hydrochloric  acid,  it  is  transformed  i  J 
natalo-emodin,  C,,,H||,()-,,  which  melts  at  220-5  C.,  gin  i 
red  coloration  with  sulphuric  acid  and  a  violet  with  cau  c 
soda.  The  formula;  of  nataloin  and  homonataloin  ; 
given  as  CjaHj-uOn  and  CojHjjO,,,  respectively. — A.  C.  \ 

Q-Aniint'-lO-hydroTi/pkenanfhrene  (  Vahlens  Morphigen.  -) 
and  '.)  .10-Diamino-phenanthrene.  I!.  I'schorr.  h; 
1902,  35,  [14],  272U— 2740. 

9-AiiiNo-lo-urDKOxYPHEN-4XTHKENE  is  obtained  by  re<'-- 
ing  phenanthraquinone  mouoxime.  phenylhydrazone,  )r 
imide,  by  means  of  stannous  chloride  and  hydrochloric  ti. 
Thelcrude  product  must  be  repeatedly  washed  with  the  sol  at 
used  in  the  reduction — alcohol  or  glacial  acetic  acid— '4 
then  with  ether.  The  aminophenanthrol  hydrochloride  if 
obtained  is  purified  by  dissolving  in  alcohol  and  pre:i  s- 
ting-^jy  dilute  hydrochloric  acid  or  ether.  It  turns  rij* 
120°  C.  and  decomposes  :it  a  high  temperature.  W-" 
heated  with  water  or  dilute  hydrochloric  acid,  it  is  eonvied 
into  hydrophenanthraquinone.  Dilute  nitric  acid  or  nitu* 
acid  rapidly  converts  it  into  the  quinone.  Free  annnopn- 
anthrol  is  obtained  by  grinding  the  hydrochloride  with  wer, 
covering  with  ether,  replacing  the  air  by  carbon  diole, 
adding  a  solution  of  sodium  sulphite,  acet.ite  or  carbol'i 
and  shaking  well.      The  ethereal  solution  is  then  dried  'tt 
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fused  sodium  acetate  and  evaporated  nearly  to  dryness  in  a 
uunont  of  carbou  diiixide ;  well-formed  yellowish-brown 
ueedles  separate,  which  turn  red  at  100'"  C,  sinter  at  150°  C, 
and  meit  at  417°  C.  The  base  dissolves  in  cold  alkalis 
without  decomposition  in  the  absence  of  air,  and  is  repre- 
cipitated  by  carbon  dioxide,  acetic  acid,  or  sulphurous  acid. 
Aminophenanthrol  is  an  unstable  compound  ;  on  keeping, 
the  melting  point  falls  to  140^ — 1.50' C,  and  ammonia  is 
ffiven  off.  When  the  alkaline  solution  is  boiled  in  an 
atmosphere  of  carbon  dioxide,  9.  lO-dihydroxyphenanthreue 
is  formed  ;  strong  alkaline  solutions  separate  green  needles, 
probably  composed  of  the  quinhydrone.  ( )n  standing  in 
the  air,  the  alkaline  solution  separates  phenanthraquinone. 

9. 10-Diaminophenanthreue  is  produced  when  phenan- 
thraquinone  dioxime  (Ber.,  22,  1991)  in  alcoholic 
solution  is  reduced  by  a  solution  of  stannous  chloride  in 
strong  hydrochloric  acid.  On  cooling,  the  hydrochloride 
CuHgCXHo.HCOn,  separates  in  tine  colourless  needles, 
which  are  washed  with  alcohol  and  ether.  The  free  base, 
which  readily  passes  into  diphcnauthrylenazotide,  was 
obtained  in  an  impure  condition  by  the  action  of  sodium 
carbonate. 

Vahlen  (this  Journal,  1902,  926)  attributes  to  epiosine 
md  a  derivative  of  aminophenanthrol  a  physiological 
iction  similar  to  that  of  morphine.  The  author  states,  on 
he  contrary,  that  these  substances  are  blood-poisons  and 
lot  nerve-poisons,  as  is  morphine,  that  the  sulphonation 
which  was  requisite  in  order  to  obtain  soluble  compounds) 
if  morphigenine  (aminophenanthrol)  hydrochloride  leads  to 
littogen-free  compounds — apparently  phenanthraquinone 
ulphonic  acids — and  finally  that  these  sulphonic  acids  have 

similar  physiological  action. — A.  C.  W. 

■Morphine  ;    O.iidation   of  ,   by  the  Juice   of  Itussula 

Mica.     J.  Bougalt.     J.   Pharm.   Chim.,    1902,  16,  [2], 
49—52. 

locEQCELoT  has  observed  the  production  of  a   precipitate 

J-  the  action  of  the  juice  of  Russuta  ilelica  on  an  alcoholic 

)!ution  of  morphine   (J.  Pharm.  Chim.,  4,  382 ;  compare 

lis  Journal,  1897,   169).     From  morphine  hydrochloride 

;i  aqueous  solution,  mixed  with  the  juice  of  the  mushroom, 

(id  exposed   to  the  air,  thi'   author  obtained  a  crystalline 

■jposit  of  oxymorphine  hydrochloride.    The  transformation 

complete  in    10   days,  when  the  mother  liquor  no  longer 

Dtains  morphine.     The  oxymorphine   obtained  was  iden 

;d  with  the  product   of  the  oxidation   of  morphine   by 

|ialine  ferricyauide  (Ber.,  13,  87). 

Oxymorphine  is  very  insoluble  :  200  c.c.  o?  chloroform, 

Qyl   alcohol,    ethyl    acetate    or    ether    do    not    dissolve 

01  grm.  of  the   base.     The   best   solvent  for  extraction 

'rposes   is   ammoniacal   amyl   alcohol.      The    salts   with 

neral  acids  are   little  soluble  in  water,  and  less   soluble 

acidulated  water  and  alcohol.     The  oxalate  and  tartrate 

somewhat  readily  soluble  in  presence  of  excess  of  acid, 

t  are  insoluble   in  alcohol.     .\  mixture  of  morphine  and 

ATBorphine   would  be  best  separated   by    means   of  the 

phates  :    morphine  sulphate  is  fairly   soluble   in   water, 

t  oxymorphine  sulphate  requires  about  500  parts. 

pxymorphiue   gives    an    intense    blue    coloration    with 

;ohde's  reagent ;  morphine  gives  a  violet.     A  solution  of 

fmorphine   in  strong  sulphuric  acid  gives  with  a  crystal 

:ammonium   seleuitc  a  violet  coloration,  whilst  morphine 

!  es  a  green   reaction.     The  solution  in  strong  sulphuric 

1,  on  addition  of  one  drop  of  a  very  dilute  solution  of 

maldehyde,  gives  a  green  coloration  ;  morphine  gives  a 

y  deep  violet-red.     The  latter  reaction  appears  to  be  the 

tor  one. — A.  C.  W. 


•  'ichniciiie.     M.  G.  Boorsma.     Bull,   de  I'lnst.   Bot.   de 
uitenzorg,  [14],  3.     Pharm.  J.,  1902,  69,  [1674],  65. 

■-  author  has  obtained  a  new  alkaloid,  strychnicine,  from 
fresh  and  dried  leaves  of  Strychnos  nu.c  romicn,  by 
ing  an  alcoholic  extract  of  the  leaves  with  water, 
"g  acetate  of  lead,  removing  the  excess  of  lead  by 
tjrogen  sulphide,  then  concentrating  the  solution, 
whing  with  benzene^  making  alkaline  and  extracting  the 


free   alkaloid  with   benzene.     It  is  purified  by  fractional 

crystallisation  of  its  tartrate,  which  is  much  less  soluble 
in  cold  water  than  the  corresponding  salts  of  strychnine 
and  brucine.  Strychnicine  forms  white  crystalline  needles, 
which  contain  no  water  of  crystallisation  ;  it  begins  to  turn 
brown  at  240°  C,  and  at  a  higher  temperature  forms  a  dark 
mass.  It  is  only  slightly  poisonous  compared  with  the 
other  alkaloids  of  nu.r  vomica.  One  kilo  of  the  fresh  leaves 
yielded  100  mgrms.  of  strychnicine.  It  occurs  in  young 
as  well  as  in  old  leaves,  in  ripe  fruit  pulp,  in  the  hard  fruit 
shell,  and  in  the  thin  orange  epidermis  which  covers  it ; 
it  is  not  present  in  the  bark  and  wood  of  the  twigs.  The 
seeds  of  nux  roviica  from  the  Buitenzorg  Botanic  Gardens 
yielded  no  strychnicine,  but  the  commercial  seeds  yielded 
a  small  quantity.  The  leaves  of  Strychnos  tieute  yielded 
strychnine  and  strychnicine,  but  no  brucine.  The  per- 
centage of  strychnicine  in  the  young  leaves  was  found  to 
be  less  than  in  those  of  7j!/x  lomica. 

Strychnicine  gives  with  concentrated  sulphuric  acid,  a 
colourless  solution,  which,  on  heating,  becomes  yellowish. 
This  solution  does  not  become  coloured  by  the  addition  of 
potassium  bichromate  or  permanganate,  chromic  acid, 
cerium  oxide,  ammonium  vanadate  or  ferricvanides. 
Frohde's  reagent  gives  a  colourless  solution,  which,  on 
long  standing,  becomes  blue  ;  nitric  acid  gives^a  permanent 
light  yellow  colour ;  concentrated  hydrochloric  acid  gives  a 
colourless  solution,  which,  after  boiling  with  a  little  nitric 
acid,  gives  a  yellowish-red  colour.  The  most  characteristic 
reaction  is  that  given  by  soda  or  baryta.  A  neutral  solution 
of  the  chloride  or  nitrate  of  strychnicine  gives,  on  the 
careful  addition  of  sodium  or  barium  hydrate  solution,  a 
white  precipitate  soluble  in  excess  of  the  precipitant,  the 
solution  slowh'  becoming  of  an  orange  colour,  which,  on 
acidifying,  changes  to  a  purple-violet  colour,  which  gradu- 
ally becomes  more  intense.  Sulphuric,  phosphoric,  acetic 
and  tartaric  acids  do  not  give  the  reaction.  The  reaction 
is  tolerably  delicate,  a  O'Ol  solution  of  strychnicine  giving 
a  colourless  solution  when  the  hydrochloric  acid  is  added  to 
the  sodium  or  barium  hydrate  solution,  but  which  becomes 
distinctly  violet  after  half  an-hour.  Strychnine  and  brucine 
do  not  essentially  hinder  the  reaction. — A.  S. 

Photochemical  Reactions.    Quinine  ;  O-ridation  of ,  by 

Chromic  Acid.     E.Goldberg.     Zeits.  phvs.  Chem., 41, 
1—10.     Chem.  Centr.,  1902,  2,  [3],  181.' 

A  sOLOTiox  of  quinine  sulphate  reduces  chromic  acid  with 
appreciable  velocity  only  in  the  presence  of  sunlight.  In 
accordance  with  Vogel's  law,  the  only  active  rays  are  those 
which  are  absorbed,  namely,  the  blue,  violet,  and  the 
neighbouring  ultra-violet  rays.  In  confirmation  of  Bunsen 
and  Koscoe's  law,  it  was  found  that  the  chemical  action  of  a 
particular  class  of  rays  is  proportional  to  the  product  of 
the  intensity  and  duration  of  the  illumination.  Substances 
which  weaken  the  fluorescence  of  the  quinine  solution  also 
reduce  the  velocity  of  the  reaction.  The  reaction-velocity 
of  photochemical  processes  is  accelerated  much  less  bj- 
increase  of  temperature  than  is  the  case  with  reactions 
which  are  not  dependent  upon  the  action  of  light. — A.  S. 

CinnairMH  Oil ;  Ceylon .  H.  W'albaum  and  O.  Hiithig. 

J.  prakt.  Chem.,  1903,  66,  [13],  47—58. 

OiNKAMON  oil  is  obtained  by  the  steam-distillation  of  the 
waste  portions  of  cinnamon  bark.  Though  it  contains  onlv 
70 — 75  per  cent,  of  cinnamic  aldehyde,  it  has  a  higher  value 
than  oil  of  cassia  containing  an  equal  or  greater  quantity  of 
the  aldehyde,  and  also  th.an  the  pure  aldehyde.  Ot"the 
other  constituents  of  the  oil,  which  .are  of  importance  to  the 
aroma,  only  phellandrene  and  eugenol  have  hitherto  been 
known.  The  material  for  the  present  research  consisted  of 
the  3'7  kilos,  of  first  runnings  obtained  from  29  kilos,  or 
cinnamon  oil.  This  first  fraction  was  distilled  under  ordinary 
jiressure  until  the  boiling  point  rose  from  32°  to  160°  C.,  and 
then  in  vacuo.  The  first  portions  of  the  distillate  were  too 
small  for  examination. 

The  fraction  boiling  below  160°  C.  gave  a  crystalline 
compound  with  sodium  bisulphite,  from  which  a  ketone  of 
fruity  odour  boiling  at  147° — 160°  C.  was  isolated.     It  was 
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oil  of 


identical  with  the  methyl-n-amylketone    foand 
cloves  (this  Journal,  1»97,  557). 

The  fraction,  160^ — 165°  C,  contained  pinene.  The  frac- 
tion, 170° — 174°C.,  contained  phellandrene.  It  gave,  by 
Wallach's  method,  a  nitrite  which  melted  at  103° — 104°  C 
after  repeated  recrystallisation.  The  nitrite  of  high  melting 
point  (this  Journal,  1901,  927),  could  not  be  obtained. 

Fraction  175° — 180°  was  treated  with  permanganate  in 
the  cold  to  destroy  piueue  and  phellandrene  ;  it  then  con- 
tained cvmene,  whicli  was  itleotitied  by  its  oxidation  to 
p-hjdrosyisopropylbenzoic  acid. 

The  next  fraction  gave  a  solid  bisulphite  compound, 
which  (also  the  mother  liquor)  gave  a  mixture  of  alde- 
hydes, benzaldehyde  being  the  chief.  Nonyl  aldehyde 
accompanied  the  benzaldehyde ;  it  could  be  obtained  in 
rather  larger  quantity,  but  not  pure,  from  the  fraction  of  the 
original  oil  boiling  at  90° — 92^  C.  under  6 — 7  mm.  pres- 
sure. A  pure  semicarbazone  could  not  be  obtained,  but 
in  recrystallising the  latter,  a  compound  was  isolated  from 
which  an  aldehyde  of  the  odour  and  composition  of 
phenylpropionicaldeliyde,  CjHj.CHs.CHo.CHO,  was  liberated. 
The  quantity  was,  however,  too  small  to  obtain  the  correct 
melting  point.  The  presence  of  furfural  in  the  aldehyde 
fractions  was  indicated  by  the  colour  reaction  with  hydro- 
chloric acid  and  aniline. 

The  last  fraction,  after  separation  of  the  aldehydes,  had 
the  odour  of  linalool,  which  was  obtained  tolerably  pure  by 
fractionation,  and  identified  by  oxidation  to  citnil.  The 
linalool,  when  heated  with  two  parts  of  strong  formic  acid, 
gave  a  turbidity  owing  to  the  production  of  terpenes  and 
polyterpenes  insoluble  in  formic  acid.  This  reaction  may  be 
applied  to  the  detection  of  linalool  in  mixtures ;  e.g.,  the 
mixture  with  benzyl  alcohol  in  jasmine  oil  and  other 
essential  oils.  Benzyl  alcohol  containing  only  5—10  per 
cent,  of  linalool  gives  a  distinct  turbidity  when  warmed  with 
crystallisable  formic  acid.  Terplneol  and  geraniol,  which 
react  in  a  similar  manner,  must  previously  be  removed 
by  fractionation.  Certain  sesquiterpene  alcohols — cedar, 
ledum,  patchouli,  ylang-ylang  and  cypress  camphors — are 
also  decomposed  by  formic  acid  into  water  and  sesqui- 
terpenes, but  these  compounds  all  have  a  high  boiling 
point,  and  can  thus  readily  be  separated  from  linalool. 

The  higher  fractions  contaiued  considerable  quantities  of 
cinnamic  aldehyde ;  they  were  shaken  and  heated  with 
bisulphite  solution  until  the  solid  bisulphite  compound  was 
entirely  converted  intothe  soluble  sodium  cinnamic  aldehyde 
sulphonate.  It  was  necessary  to  repeat  this  process  several 
times  in  order  to  remove  (he  last  traces  of  cinnamic 
aldehyde.  The  residual  oil  contained  a  sesquiterpene 
boiling  at  260° — 261°  C,  and  with  the  odour  of  caryo- 
phyllene :  it  was  converted  by  sulphuric  and  acetic  acids 
into  the  corresponding  earyophyllene  alcohol,  melting  at 
95°  C,  the  phenylurethane  of  which  melted  at  136" — 137°  C. 
The  bisulphite  solution,  on  distillation  with  excess  of 
soda,  gave  an  oil,  which  was  found  to  be  identical  with 
cumic  aldehyde,  (r,oH,,0.  The  higher  fractions,  which  had 
been  freed  from  aldehydes,  were  shaken  with  dilute  caustic 
soda,  which  extracted  eugenol.  Iso-eugenol  was  not 
present.  The  residual  oil,  free  from  aldehydes  and  phenols, 
was  fractionated  and  examined  for  esters :  the  fraction 
boiling  between  80°  and  110°  C.  under  6 — 7  mm.  pressure 
contained  a  small  quantity  of  esters,  which  yielded  an  acid 
of  the  odour  of  isobutyric  acid.  Other  alcohols  than 
linalool  could  not  be  found.  Ceylon  cinnamon  oil  therefore 
consists  principally  of  cinnamic  aldehyde,  phellandrene, 
caryophjllene,  linalool,  pinene  and  eymene,  with  small  quan- 
tities {but  important  to  the  aroma )  of  methylamylketone, 
benzaldehyde,  cumic  aldehyde,  eugenol,  nonoic  aldehyde 
and  probably  furfural,  hydrocinnamic  aldehyde,  aiid 
isobutyric  acid  .is  an  ester. — A.  C.  W. 

Jasmine  Flowers;  ArtificaJ  Esscnlial  Oil  of .     Ger. 

Pat.  132,425,  March  5,  1899.  Heine  and  Co.,  Leipzig. 
Zeits.  angen.  Chem.,  1902,  15,  ["-8],  720.  (See  also 
this  Journal,  1901,  1137.) 

TuK   artificial   oil    is  a  mixture  of  benzyl  acttate,   linalyl 
acetate,  linalool,  and  benzyl  alcohol. — A.  C.  W. 


Eucali/ptol  from   Eucalyptus  Oil    or  other  Liquids  con- 
taining   Eucalyplol ;    Preparation   of .       Ger.   Pat. 

132,606,  June  20,  1901.      E.   Merck,  Darmstadt.     Zeits. 
angew.  Chem.,  1902, 16,  [28],  720. 

AccoRDrsQ  to  Ger.  Pat.  80,1 1 8  eucalyptol  is  separated 
from  eucalyptus  oil  by  stirring  with  concentrated  phos- 
phoric acid  and  decomposing  the  crystalline  compound 
which  forms,  by  the  action  of  water.  According  to  the 
present  patent,  arsenic  acid  is  substituted  for  phosphoric 
acid ;  the  former  is  cheaper,  and,  unlike  the  latter,  can  be 
regenerated  in  porcelain  or  earthenware  vessels. — A.  C.  W. 

Methijl  Anthranilalv  in  Essential  Oils  ;  Determination 
of .     A.  Hesse  and  O.  Zeitschel. 

See  under  XXIII.,  pa^e  1102. 

English  Patents. 

Guaiacoly  Cinnamic  Acid  and   Tannin  :  Manufacture  oj  a 

Compound    of  .      A.    Xissel,    Beuthen,    German;. 

Eng.  Pat.  10,234,  May  3,  1902. 

EQtiiMOLEcri,.iK  quantities  of  guaiacol,  cinnamic  acid, 
and  tannin  are  dissolved  in  excess  of  alcohol,  and  phoi- 
phorus  pentachloride  or  oxychloride  added,  in  the  cold.  The 
mixture  is  then  heated,  cooled,  neutralised  with  ammonis 
gas  or  ammonium  molybdate,  filtered,  and  the  filtrate 
evaporated. — A.  0.  W. 

Quinine;  New  Salt  \_Camphorate~\  of  .      Lorimer  and 

Co.  and   T.  G.  Joyce,  London.     Eng.  Pat.  8640,  April 
14,  1902. 

QriNixE  camphorate,  (C^H.,4X20.,').,.C,oH,504.4HoO,  is 
obtained  by  adding  a  boiling  solution  of  camphoric  acid 
(not  in  excess)  to  the  freshly  precipitated  alkaloid 
filtering,  and  allowing  to  crystallise. — A.  C.  W. 

Oils     and     Other     Liquids    for     Medicinal     Use  ;    Pre 

parinq  .       1'.     Lewy,     Charlottenburg,     Germaov 

Eng.  Pat.  998.1,  April  30,  1902. 

The  oil  or  other  liquid  is  formed  into  an  emulsion  witl 
gum  arable  and  water,  the  emulsion  mixed  with  magnesi; 
or  magnesium  carbonate  and  heated  or  cooleil,  when  ; 
solid  mass  is  formed,  which  is  then  powdered. — A.  C.  W. 

United  States  Patents. 

Cocaine ;   Process  of  Sterilising  and  Preserving .     \V 

0.  Riley,  San  Francisco,  California,  U.S.A.    U.S.  ?«' 
704,758,  July  15,  1902. 

The  receptacle  (which  is  provided  with  a  mark  to  indicat 
the  volume  of  solution  to  be  prepared  from  the  amoont  c 
cocaine  in  it)  is  sterilised  by  heating,  the  dry  cocais 
hydrochloride  is  inserted,  the  mouth  plugged  with  dry  abaci 
bent  material  (cotton-wool),  the  whole  heated  to  I4.'>°  C 
for  15  minutes,  the  plugs  removed  and  the  vessel  hennet 
cally  sealed.— A.  C.  W. 

Cineol  lEucaluptol]  Arsenate.  Watson  Smith,  Londo 
Assignor  to  E.  llerck  and  Co.,  Darmstadt,  German 
U.S.  Pat.  705,545,  July  22,  1902. 

See  above,  Ger.  Pat.  132,606,  June  20,  1901.— A.  C.  W. 

French  Patent. 

Acetone;  Process   for    Manufacturing    ,  from    Sa 

chorine   Substances.     G.   Pereire   and   G.   P.   Guignar 
Fr.  Pat.  316,060,  Nov.  19,  1901. 

Ant  kind  of  saccharine  or  polysaccharide  maf"!ri 
(molars,  glucose,  cellulose,  &c.)  is  intimately  mix 
with  2 — 5  times  its  weight  of  lime  (calculated  on  the  d' 
substance  of  the  raw  material)  or  other  alkaline  eanh  ' 
alkali,  and  after  thorough  drying,  submitted  to  d 
ilistillation  in  a  capacious  retort.  The  vapours  are  pass 
through  a  chamber  containing  acid  calcium  phospha 
aluminium  sulphate,  or  other  ammonia  absorbent,  a 
then  into  a  rectifying  column  where  the  acetone  (a 
alcohol  &c.)  are  condensed. — H.  T.  P. 
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XXI.-PHOTOGRAPHT; 

Colour  Photograpkii.     K.  W'orel.     Brit.  J.  Phot.,  1902,49, 
[2202],  562.     From  Phot.  Corr. 

The  author's  process  depends  upon  the  facts  : — ( I )  That 
certain  red,  yellow,  and  blue  dyestutj's  when  spread  upou 
papor,  reproduce  the  colour  of  the  incident  light,  if  the 
mixture  be  suitably  proportioned  to  the  sensitiveness  of  the 
different  dyestuffs,  and  the  exposure  be  sufficiently  pro- 
longed. (2)  Certain  essential  oils  enhance  the  sensitiveness 
of  organic  dyestuffs  to  the  action  of  light.  The  evaporation 
of  these  oils  by  heat,  and  their  solubility  in  certain  liquids 
which  do  not  dissolve  the  dyestuffs,  aflford  the  means  by 
which  the  dyes  may  be  reduced  from  the  supersensitive  to 
the  normal  state.  Oil  of  anise  was  found  to  be  the  mott 
powerful  sensitiser,  and  the  property  was  found  to  be  due 
to  the  anethol.  (3)  Solutions  ot  copper  salts  fix  the  dyes 
to  an  extent  sufficient  for  practical  purposes. 

The  process  is  carried  out  in  the  following  manner  : — 
Writing-paper,  free  from  wood-pulp,  is  drawn  through  a 
bath  composed  of  alcoholic  solutions  of  Primrose,  Victoria 
Blue,  a  few  drops  of  Cyanine,  Curcumin,  and  Auramin,  and 
a  certain  amount  of  anethol.  The  composition  of  the  bath 
is  tested  with  a  negative  formed  of  red,  yellow,  green,  and 
blue  strips  of  glass,  bj'  exposure  to  sunlight ;  if  correctly 
adjusted,  the  four  colours  should  be  well  rendered.  The 
temperature  of  the  bath  should  be  20  C,  and  the  paper 
should  be  dried  at  the  same  temperature.  I'rints  are  taken 
through  a  stained  glass  picture  or  a  coloured  positive.  The 
bath  rapidly  deteriorates.  In  general,  great  transparency  of 
the  original  weak  colour  baths,  excess  of  anethol  and  strong 
light  give  quick  prints,  whilst  strong  originals,  strong  colour 
bath,  a  small  amount  of  anethol  and  weak  light  give  slow 
Drints.  Weak  colour  baths  and  excess  of  anethol  also  give 
veak  prints,  whilst  strong  colour  baths  ami  less  anethol  give- 
strong  prints  and  greater  permanence.  After  printing,  the 
licture  is  transferred  to  a  bath  of  pure  benzine,  left  there 
iroteeted  from  the  light  for  an  hour,  and  then  dried  at 
10°  C.  It  is  essential  that  the  anethol  be  completely  removed 
11  this  bath.  The  prints  are  fixed  in  a  saturated  solution 
;'f  copper  sulphate  for  two  or  three  hours,  and  tlien  washed 
'  nd  dried. — A.  8. 

English  Patents. 
ielatin   Films  for  Photographic   Purposes.     A.   J.  Boult, 
London.     From  C.  L.  i.  Freelandt,  Moscow.     Eug.  Pat. 
i  3371,  Feb.  10,  1902. 

.'.  soLtJTloN  of  gelatin  is  treated  with  2  or  more  per  cent. 

{:alum,  5-0  percent,   of  formalin,  and  about  4  percent. 

fglycerin,  and  the  mixture  is  heated  for  one  or  two  hours 

i;  75°  C.  until  the  whole  has  become  Jelly-hke.     The  pro- 

jict  is  poured  on  to  glass  plates,  allowed  to  set,  coaled  with 

■  layer  of  collodion  containing  glycerin  (in  order  to  protect 

e  sensitised  emulsion  from  contact  with  the  above  hardening 

Vbstances),  and  finally  covered  with   the   required   photo- 

aphic  emulsion.     This  treatment  of  the  gelatin  substratum 

claimed  to  give  a  film   which  does  not  curl,  stretch,  or 

come  distorted  during  its  manipulation. — F.  H.  L. 

Photog-aphs  in  Natural  Colours  ;  Production  of . 

.  Szczepanik,  Vienna.     p;ng.  Pa!.  10,813,  May  10,  1903. 

lOM  three  "  three-colour  "  negatives,  prepa.red  with  light 

ers  but  without  ruled  screens,  diapositives   are    made. 

;ese  are  then  printed  in  succession  under  complementary 

■  our  screens  upon  a  paper  which  contains  three  suitable 

ptive  dyes.     Under  the  diapositive  for  red,  the  paper  is 

posed  to  green  rays  of  light,  and  these  cause  tha  fading 

the  green  dye,  &e. ;  the  combined  action  thus  yielding  a 

rectly  coloured,  but  optically  reversed,   print.      Claims 

also  made  for  special   methods   of  manufactnring  the 

iree-colour  paper,"  the  idea  being  to  keep  the  three  dyes 

111  contact  one  with   another,  as  if  mixed  together  they 

e  sensitiveness,  &c.     It  is  proposed  to  rule  the  paper  in 

'allel  lines,  to  sprinkle  it,  or  to  coat  it  with  three  separate 

trs  of  one  dye  each  with  some  insulating  varnish. 

— F.  H.  L. 

ESRATOM. 

his  Journal,  1902,  page  1038,  col.  1,  line  34   from  top, 
r  '^ gelatin  "  insert  "  tartaric  acid." 


XXII.-EXPLOSIVES.  MATCHES.  Etc. 

Encilish  Patent. 

Explosives;  Neiv  or  Imprnnd  and  Process  for  the  Manu- 
facture thereof .      F.  W.  Jones,  Barwick,  Hertford. 

Eng.  Pat.  I8,1G1,  Sept.  11,  1901. 

iNsoLnsLE  guncotton  (5  parts)  is  incorporated  with  nitro- 
glycerin (2  parts)  and  dinitrotoluene  (1  part).  This  mixture 
is  gelatinised  with  acetone  (2  parts)  and  formed  into  grains. 
The  dinitrotoluene  should  have  a  melting  point  below  40° C., 
and  remain  liquid  when  mixed  with  an  equal  weight  ot 
nitroglycerin  at  15'  C.  The  advantages  claimed  are  that  the 
solvent  is  more  easily  got  rid  of,  exudation  and  erosion  are 
lessened,  and  no  "  untamed  "  nitroglycerin  is  present. 

— G.  W.  McD. 

United  Statics  Patent. 
Nitro-Compounds     '^Drying     Smokeless    Powder^  ;     Pro- 
cess of  Separating   Solcents  fiom .     E.  Gathmann, 

Washington,    Columbia,    U.S.A.      U.S.    Pat.     704  628, 
July  15,  1902. 

The  solvent  is  removed  from  colloidal  nitro-compounds 
(smokeless  powders)  by  heating  them  in  a  sealed  vessel,  yet 
retaining  the  vapour  of  the  solvent  in  the  vessel  in  order 
to  keep  the  grains  porous,  until  the  compound  is  practically 
dry  ;  or  the  compound,  with  its  residual  solvent,  is  main- 
tained in  a  b.Hth  of  (another)  solvent  vapour,  heat  is  applied, 
a  portion  of  the  solvent  is  permitted  to  escape  and  additional 
solvent  is  added  in  order  to  maintain  the  porosity  of  the 
compound. — A.  C.  W. 

XXIII.-ANALYTICAL  CHEMISTKY. 

APPARATUS,  ETC. 
Carbon   in  Iron  and  Steel ;  Flask  for  the  Determination 

26,    [61], 


A.    Kleine.      Chem.-Zeit.,    1902 


acids  is  described. 


of 

704. 

Ax  improved  flask  for  use  in  the  estimation  of  carbon  in 
iron  and  steel  by  combustion  with  chromic  and  sulphuric 
"  ""  '  The  flask  (see  figure)  is  of  the  type  of 
that  of  Corleis,  but  a  more  perfect 
cooling  and  condensation  of  the  mois- 
ture in  the  gases  evolved  arc  eflected 
by  causing  them,  after  passing  around 
the  condenser  to  the  top  of  the  neck, 
to  enter  a  coiled  tube  which  passes 
down  again  inside  the  condenser,  at 
the  bottom  of  which  the  gases  enter 
a  straight  tube  with  a  bulb-trap  (6), 
leading  upwards  to  the  absorption 
apparatus.  In  order  to  prevent  the 
water  which  collects  on  the  outside  ot 
"7*1' \f®  the  condenser  from  dripping  directly 

vi.  '    Mk  '°'°   ^^^  '^°'  "'^'^'  ''^^  bottom  of  the 

v.  4riw  condenser  tube  is  drawn  out  to  a  point 

and  bent  round  so  as  to  conduct  the 
water  quietly  down  the  air  tube  into  the 
acid.  The  substance  to  be  analysed  is 
contained  in  a  thimble  hung  on  a  hook 
at  the  bottom  ot  the  condenser,  whence 
it  can  be  displaced  by  tilting  the  flask. 
—J.  F.  «. 

Extraction  Apparatus  ;  jyeir .     O.  Stephani  and 

T.  Boeker.     Ber.,  1902,  35,  [14],  2698—2700. 

The  apparatus  may  be  used  for  the  extraction  of  liquids  by 
specifically  heavier  solvents  or  for  the  extraction  of  .solids 
by  any  solvent.  In  the  former  case  the  tap  g  (see  Fig.  I.) 
is  closed,  the  solvent  introduced  through  H  up  to  the 
level  a  and  then  the  liquid  to  be  extracted  up  to  the  level  . 
The  flask  D  is  half-fi.lled  with  the  solvent ;  when  it  is  heated, 
the  vapour  passes  by  F,  F,,  Fj  to  the  condenser  S,  whence 
it  passes  to  the  extractor  through  the  sprinkling  arrange- 
ment V  (shown  in  section  in  Fig.  II.).  Continuous  working 
is  obtained  by  regulating  the  opening  of  the  tap,  g,  so  that 
the  level  of  the  solvent  in  A  remains  constant.  A  little 
slag-wool   in    the  neck  of  A  removes  any  emulsions  which 
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mav  form.  The  cooling  coil,  G,  prevents  the  substance 
nnder  treatment  from  being  heated  by  the  solvent,  and  al.o 
nrevents  loss  of  solvent.  . 

In  extracting  solids,  G  is  removed,  the  substance  intro- 
duced up  to  the  level  ft,  and  several  layers  of  filter-papet 
are  plao«l  over  it  in  order  to  distribute  the  solvent.  The 
extraction  may  be  so  conducted,  according  to  the  extent  to 
which  g  is  opened,  that  the 
mbstance  is  completely  covered 
by  the  solvent  or  that  the 
latter  trickles  through  the 
former. 

If  a  high  boiling  solvent  is 
used,  F,  may  be  surrounded 
by  a  steam-jacltet.  If  the  sol- 
vent readily  penetrates  cork, 
the  tube,  C.'carrying  the  tap,  </, 
may  be  inserted"  in  the  neck  of 
the  vessel,  A,  so  that  it  projects 
a  short  distance  above  the 
cork,  which  is  covered  by  a 
layer  of  mercury  or  other  i 
suitable  substance.— A.  C.  W.    , 

English  Patent. 
[Water'i      Distilling      Appa- 
ratus.     J.    U.    Greenhalgh,   I 
Leigh-on  Sea,  Essex.     Kng. 
Pat.  1S,233,  Sept.  12,  1901. 
The    apparatus    comprises    a 
tank  the  lower  part  of  which  is 
formed  as  a  reservoir  for  the 
water  to  be  distilled,  whilst  the 
upper  part,  with  inverted  cone- 
shaped  bottom,  acts  as  a  con- 
denser   and   reservoir  for  the 
condensing    water,    and     the 
intermediate  portion  is  formed 
as    an    annular    receiver    for 
the  distilled  water,  and  is  fur- 
nished with  means  for  drawing 
the  water   otT.     The   contents 
of  the  upper  reservoir  are  auto- 
matically changed  by  means  of 
a  nan  suppiy  va,ve  .»u,.  ..  siphon  or  equivalent  overflow, 
and  the  contents  of  the  lower  reservoir  are  replenished  from 
the  upper  reservoir. — L.  A. 


a  ball  supply  valve  and 


INORGANIC-QUALI TA  TI VE. 

Uranium  Salt::  and  Hi/drogen  Peroxide;   Colour  Reaetion 

of .     J.   Aloy.     Bull.   Soc.   Chim.,   1902,  27,  ['•»], 

734—735.  . 

When  to  a  uranium  compound,  hydrogen  peroxide  is 
added,  followed  by  potassium  carbonate  (solid  or  strong 
solution),  a  fine  red  solution  is  obtained.  This  reaction 
may  be  applied  to  the  yellow  salts,  the  uranous  compounds, 
and  also  to  the  anhydrous  oxides,  which  should  however  be 
first  converted  into  the  nitrate  by  nitric  acid.  It  may  also 
be  used  in  the  presence  of  metals,  the  carbonates  of  which 
are  insoluble  in  excess  of  potassium  carbonate.  lUe 
delicacy  of  the  method  is  increased  by  adding  to  the  red 
solution  '2-3  volumes  of  strong  alcohol,  when  a  red 
precipitate  is  obtained,  which  rapidly  collects  on  the 
bottom  of  the  vessel.  .  „  ,     , 

In  applying  the  reaction  to  the  detection  of  hydrogen 
peroxide,  uranium  nitrate  is  treated  with  su  hc.ent 
potassium  carbonate  to  dissolve  the  precipitate  ;  hydrogen 
peroxide  then  produces  the  red  coloration.  In  the  case  ot 
Iraces  of  hydrogen  peroxi.le,  it  is  better  to  make  a 
solution  of  uranium  nitrate  in  95  per  cent,  alcohol 
then  add  a  few  drops  of  the  liquid  and  some  crystals  ot 
potassium  carbonate.  A  red  precipitate  is  formed,  or  a  red 
liquid  collects  at  the  bottom  of  the  vessel. 

The  red  compounds  soon  lose  oxygen  at  the  ordinary 
temperature ;  when  dissolved  in  water  and  reprecipitatcd  by 
alcohol  they  are  partially  decomposed.  The  author  has, 
however,  obtained  red  crystalline  compounds  by  using 
methyl  alcohol  in  place  of  treating  with  ordinary  alc.ihol 
and  water. — A.  C.  W. 


Cu.VTi<:  Chloride  and  Bromide;  Precipitation  of ^bif 

Sulphuric    Acid.       [Qualitative      Uisttnclwn     between 
Chlorides  and  Bromides.}     G.  Viard. 

See  under  VII.,  page  1076. 
IISORGANJC-QUANTITATIVE. 
Filter  Paper,  A  Cause  of  Error  in  Anatgtical  Clicmistnj  .- 
/     Flotation    of    Compounds    on     f'uper     and     Cotton. 
Mansier.     J.  Pharm.  Chira.,  1902,  16,  L'^].  GO— 63. 

Attkxttox    is   called   to   the  errors  which   may  result  in 
analvsis  through  the  tixation  ot  compounds  on   filter  paper. 
The"  following  experiments  are  amongst   those  quoted  :  — 
Ten  c  c  of  N/l  caustic  soda  were  poured  on  a  15  cm.  filter 
paper,  the  4  e.c.  of  titrate  required  38  c.c.  of  N/l  acid;  a. 
loss  in  strength  of  5  per  cent.     Potash  and  ammonia  are 
similarlv  absorbed.     A    Prat-Damas  tilter  paper,  ;i:t  cm.  m 
diameter,   was  cut  up    and  immersed  in  ;i0  c.c.    of  N/10 
caustic  potash,  after  leaving  for  a  few  minutes  the  liquid 
was   expressed;  its    titre   had    decreased    by  47   per  cent. 
This  fixation  of  alkali  is   much  less  if  the  paper  be  not 
totally   immersed.     A   quarter  of  a   sheet   of    Prat-Dumas 
paper  was  moistened  with  4    c.c.  of  N/10  caustic  soda,  the 
I   paper   was  then  washed  with   boiling   water    in  quantiUet 
I   amounting   to   a   total   of  50   c.c.  ;  the   wash    waters  only 
1   required    2-1  c.c.  of  N/10   acid.     The  absorptum   by  plug- 
1   of  cottnii-wool  is  of  a  similar  nature.     Lime  aud  baryta  are 
1   also    fixed   iu   the  same   maimer,   sodium   carbonate  to  a 
smaller  extent.  .,     -,     • 

Sodium  chloride  is  not  absorbed  ;  calcium  chloride  ii! 
0-2  per  cent,  solution  loses  no  chlorine  to  paper,  hut  one- 
fifth  of  the  calcium  is  fixed.  Mercuric  chloride,  in  1  pei 
ceut.  solution,  loses  a  of  the  mercury   and   l/20th  of  th. 

chlorine.  „,  .  c      n  ,  _ . 

Phenol  appears  to  be  absorbed.  Thirty  c.c.  of  a  0  1  pel 
cent  solution  of  morphine  hydrochloride  were  poured  oi 
3  arms  of  filter  paper  ;  the  determination  of  morphine  a 
10  cc  of  the  liquid  showed  a  loss  in  strength  of  22  pe 
cent  The  neutral  quinine  sulphate  is  fixed  on  cotton  am 
paper  in  the  same  proportions.  Strychnine  suli.hate  (0-: 
per  cent./),  atropine  sulphate,  pilocarpine  nitrate,  an. 
narceine  hydrochloride  (all  0-5  per  ceut.)  lose  about tb 
same  proportion. — A.  C.  W. 

Standard  Sutphuric  Acid  Solutions;  Preparation  of—j 

by    Electrolysis.     Dauve.     .1.    Pharm.  Chim.,    1902,  M 

[2],  65—66. 

i   The  method  of  obtaining  standard  solutions  of  sulphar 

acid  by  electrolysing  a   solution  of  pure  copper   sulpbal 

and  weighing  the  copper  deposited  on  the  cathode,  c»Dn< 

ffive  very  exact  results,  because  solutions  of  cop],er  sulpha: 

Sot   containing  free  acid  give  a  dark   °o°«°'>^erent  depos, 

formed  in  part  of  the  suboxide.     It  is  only  when  the  hqu 

has  become  acid  by  reason  of  the  electrolysis  that  pu 

copper  is  deposited. — A.  C-  W. 

Arsenious    Acid;     Colorimetric    Vetennination    of  — 

J.  Mai.     Zeits.  anal.  Chem.,  1902,  41,  [b],  302-360. 
.\TTiMeTs  to  convert  arseniuretted  hydrogen,  evolved  as 
Marsh's   test,   into    arsenic   sulphide   were   abandoned  < 
account    of  experimental   dilhculties ;    high    temperatur 
were   requisite,     .\rsenious  acid   is  readily   converted  in 
arsenioni  chloride  and  this  into  the  sulphide,  the  quan, 
of   which   can    be    gauged    colorimetncally.      \\heD 
hydrochloric   acid  gas   conveying  t he  .«"'='"°"»  «^'?"^\ 
conducted  against  cloth  impregnated  with  zmc  sulphide,! 
sulphuretted  hydrogen  is  '«"•  ■Z"?;']'? .<=-''"'f ,  "7J'     t 
meihod  would,  however,  be  applicable  '"'l""'"""^'^ '"; 
The  process  finally  adopted   was  as  follows  r-Arset 
trioxide  is  heated  wuh  strong  hydrochloric  ""'l'"*  ;' 
thick-walkd  test  tube,  into  which  is  <='""1"'^''-''  \^*" 
curren't   of  drv  carbon  dioxide.     Tne  gases  pass  along 
X    bent  upwards   at  a  slight  angle    »"''    '"- j;;"^^;, 
downwards,  which  is  attached  to  » '"l'^' f '"■/'°V^', 
support   (;uoch  cruciWes.     The  wide  end  is  Rreas  <1  ms^ 
!    with  vaseline  to  prevent  the  liquid  trom  creeping  up,  J^ 
piece  of  wet  cloth,  in  which  are  made  tour  l'"'«^  ™  ;. 
'   of   a  needle,  three  at  the  edge   and  one  in  'h-  '°'^^'; 
,  fastened  over  it  by  means  of  an  mdia-rubber  >■'»(!•     V«" 
!  dioxide  is  passed  for  five  minutes  to  remove  moisture  . 
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'  deposit  on  the  glass  is  expelled  by  warming.  A  dish  con- 
taining fresh,  saturated  sulphuretted  hydrogen  water  is  then 
placed  below  the  cloth,  so  that  it  is  wetted  over  the  whole 
surface.  The  test  tube  is  warmed  with  a  small  luminous 
flame,  so  that  the  acid  just  boils.  Towards  the  end  of 
the  operation  the  temperature  may  be  somewhat  raised, 
but  aqueous  hydrochloric  acid  must  not  be  allowed  to  distil 
over,  otherwise  the  arsenic  sulphide  may  float  off  the  cloth. 
The  experiment  should  not  last  more  than  one  hour.  During 
the  heating  the  current  of  carbon  dioxide  should  remain 

I  constant  (2 — 4  bubbles  per  second). 

I  0*  I  mgrm.  of  arsenic  produces  a  distinct  coating  ;  differ- 
ences of  (!•  1  mgrm.  up  toa  limit  of  0-6  mgrm.  can  be  clearly 
distinguished,  but  beyond  this  an  increase  of  u-2  mgrm.  is 
required  to  produce  a  distinct  difference.  If  the  area  of  the 
deposit  be  diminished,  smaller  quantities  of  arsenic  can  be 
estimated.  By  treatment  with  ammoniacal  silver  nitrate  the 
arsenic  sulphide  may  be  converted  into  silver  sulphide  ;  the 
colour  is  then  deeper,  but  the  diff'erence  in  the  appearance 

I  of  the  deposit  cannot  be  estimated  beyond  the  upper  limit  at 

I  O'o  mgrm.  of  arsenic. — A.  C.  W. 

I  Free  Alkali  in  the  Presence  of  Nitrites ;  Titration  of . 

i      L.  Arndt.     Zeits.  an.il.  Chem.,  1902,  41,  [6],  859—362. 

■  The  author  desired  to  estimate  free  ammonia  in  ammonium 
'  nitrite.  It  is  not  possible  to  obtain  the  ammonia  by  disstil- 
lation,  since  the  nitrite  produces  a  little  ammonia  in  its 
decomposition  ;  for  the  same  reason  it  is  useless  to  acidify 
the  solution  and  evaporate,  and  also  because  ammonium 
salts  lose  ammonia  when  their  aqueous  solutions  are  boiled. 
The  nitrous  acid,  liberated  by  the  addition  of  acid  to  a 
solation  of  pure  sodium  nitrite,  does  not  redden  methyl 
orange.  Litmus  gives  better  results  :  10  c.c.  of  ammonia 
solution  required  11-5  c.c.  of  1/10  N  sulphuric  acid, 
11 '6  c.c.  in  the  presence  of  neutral  sodium  nitrite,  and 
!14 — 11  45  in  the  presence  of  neutral  ammonium  nitrite 
obtained  from  equivalent  quantities  of  barium  nitrite  and 
ammonium  sulphate.  If  carbonates  are  present,  which  is 
usaally  the  case,  they  must  he  precipitated  by  bannm 
chloride  and  filtered  off  before  titrating,  otherwise  the  end 
reaction  is  indistinct.  If  a  barium  salt  is  present  in  titrat- 
ing with  sulphuric  acid,  the  litmus  colouring  matter  is 
precipitated  with  the  sulphate ;  it  is  then  necessary  to 
titrate  with  hydrochloric  acid  or  to  precipitate  the  barium 
with  sodium  sulphate. 

Aurin  is  better  than  litmus,  the  colour  change  being 
sharper;  it  must  be  used  in  aqueous,  not  alcoholic,  solution, 
'since  nitrous  acid  acts  on  alcohol.  Fairly  concordant  results 
jifere  obtained  in  titrating  ammonium  nitrite  solutions,  cou- 
.taining  free  ammonia,  with  hydrochloric  and  sulphuric 
icids,  using  Aurin  as  indicator. — A.  C.  W. 

Ferrocyanides  and  Ferricyanides  ;  lodometric  Method  for 

.     E.   Kupp   and  A.  Schiedt.     Ber.,  1903,  35,  [13], 

2430—2434. 

The  permanganate  method,  which  is  generally  used  for  the 
'  letermination    of    potassium    ferrocyanide,    has    the    dis- 
iidvantage  of  an  uncertain    end-reaction.     Potassium  ferro- 
cyanide is  completely  oxidised  to  ferricyauide  by  excess  of 
■  odine  in  15  minutes  m  the  presence  of  sodium  bicarbonate ; 
lifter  several  hours  too  high  results  are  obtained.     In  neutral 
olutions  the  reaction  requires   about   60   minutes  ;  in  acid 
olutions  it  is  not  complete,  but  if  the  acetic  acid  solution  be 
;.eated  on  the   water-bath  in   a  well-stoppered   flask  for  20 
iamntes  the  results  are  good.     In  the   presence  of   mineral 
icids  the  process   is  reversible,  but   the   difficulty  may  be 
emoved  by  the  addition   of  sodium  acetate.     The   deter- 
lination  is  best  conducted  by  oxidising  in  the  presence  of 
ot  too  much  bicarbonate,  without  shaking,  and  titrating 
fter  I.) — 20  minutes. 
Potassium  ferrocyanide  is  best  obtained  pure  by  precipi- 
iting  a  strong  solution  with  alcohol,  it  is  then  anhydrous, 
t  may  be   used   to   control  the  strength  of  silver   nitrate 
olutions,  adding  as  indicator  a  little  copper  sulphate  ;  ferric 
dts  as  indicators  give  too  low  results. 
Potassium   ferricyanide  is  best  reduced  bj-  the  method 
iven  by  Mohr  :  5  grms.  are  dissolved  in  a   250  c.c.  flask, 
jie  solution  made   strongly  alkaline  with  potash,  heated  to 
loiling,  and  a  solution  of  5  grms.  of  iron   powder  in  dilute 


sulphuric  acid  added.  The  flask  is  then  heated  on  the 
water-bath  lor  1 5  minutes,  cooled  and  made  up  to  the  mark ; 
25  c.c.  of  the  alkaline  filtrate  are  neutralised  with  acetic 
acid,  sodium  bicarbonate  added,  and  25  c.c.  of  decinormal 
iodine  solution,  and  the  excess  of  iodine  titrated  by  thio- 
sulphate  as  before.  Keductiou  by  means  of  hydrogen 
peroxide  in  alkaline  solution  is  complete  and  immediate, 
but  too  large  an  excess  produces  dark  solutions  and  high 
results.  10  c.c.  of  decinormal  ferricyanide  solution  are 
mixed  with  a  few  c.c.  of  X  1  potash  and  10  c.c.  of  hydrogen 
peroxide  of  25  per  cent,  strength.  The  decolorised 
solution  is  rapidly  heated  to  boiling  to  destroy  the  excess  of 

[   peroxide,  cooled,  neutralised,  and  treated  as  before. 

I  —A.  C.  W. 

Copper  ;   Determination  of,  as  Su/jihoci/anide ,  in   the 

presence  of  Bismuth,  Antimony,  Tin,  and  Arsenic. 
K.  G.  van  Xame.  Zeits.  auoig.  Chem.,  1902,  31,  92. 
Zeits.  angew.  Them.,  1902,  15,  [29],  735. 

Thk  gravimetric  determination  of  copper  as  sulphocyauide 
in  the  presence  of  antimony,  bismuth,  or  tin  presents 
difliculties,  since    in    slightly   acid   solutions   these   metals 

I  readily  form  insoluble  basic  chlorides,  whilst  the  use  of 
stronger  acid  interferes  with  the  quantitative  separation  of 
the  copper.     In  the  case  of  antimony  and  tin  in  the  stannijc 

\  state,  the  difficulty  can  be  obviated  by  the  addition  of 
tartaric  acid,  which  helps  to  prevent  the  separation  of  basic 

,  chlorides.  The  separation  of  copper  from  bismuth  by  the 
addition  of  a  slight  excess  of  sulphocyanide  is  less  readily 
effected,  and  in  this  case  it  is  necessary  to  keep  the  propor- 
tion of  hydiochloric  acid  leiatively  small,  even  in  the 
presence  of  tartaric  acid,  and,  at  the  same  time,  to  increase 
the  volume  ot  the  liquid  so  as  to  prevent  the  simultaneous 
precipitation  of  bismuth.  If  a  larger  proportion  of  acid  be 
preferred,  a  considerable  excess  of  sulphocyauide  must  be 
added,  which  has  the  advantage  of  yielding  precipitates 
which  can  be  readily  filtered  off.  Tin  in  the  stannous  con- 
dition can  be  separated  by  the  following  method,  when  it  is 

'  not  present  in  greater  proportion  than  the  equivalent 
amount  of  copper.  The  solution  is  first  treated  with 
ammonium  sulphocyanide  and  then  with  ammonium 
bisulphite,  with  the  result  that  the  stannous  tin  reduces 
an  equivalent  amount  of  copper,  and  is  itself  converted 
into  the  stannic  condition.  When  more  stannous  tin  is 
present,  it  is  best  oxidised  before  the  precipitation.  In 
the  separation  of  arsenic  from  copper,  care  must  be  taken  to 
avoid  too  large  an  amount  of  hydrochloric  acid  in  the 
solution. — C.  \.  M. 

Zinc      Sulphide ;       Turhidity      in    Filtrates     from . 

O.  Miihlhaeuser.  Zeits.  angew.  (;hem.,  1902, 15  [29], 
731—732. 

'  The  author  shows  by  test  experiments  that  the  zinc  sulphide 
i  is  completely  retained  \ty  the  filter,  .and  attributes  the 
turbidity  in  the  filtrate  to  the  separation  of  sulphur.  In  the 
following  volumetric  method  no  notice  need  be  taken  of  any 
turbidity;  10  c.c.  of  a  0  75  percent,  solution  of  zinc  in 
hydrochloric  acid  are  rendered  decidedly  alkaline  with 
ammonia,  then  treated  with  15  c.c.  of  acetic  acid,  and 
diluted  to  about  400  c.c.  with  water.  The  flask  is  then  heated 
on  the  water-bath  to  about  90'  C,  and  frequently  shaken, 
whilst  a  current  of  hydrogen  sulphide  is  passed  through  it. 
After  standing  for  24  hours  the  liquid  is  filtered  whilst  still 
warm,  and  the  precipitate  witshed  with  hydrogen  sulphide 
solution  containing  acetic  acid,  and  dissolved  in  dilute 
hydrochloric  aeid  (1  :  1).  The  solution  is  boiled  to  expel 
the  hydrogen  sulphide,  oxidised  with  bromine  water, 
neutralised  with  ammonia,  and  filtered,  and  the  filtrate 
slightl}-  acidified  with  hydrochloric  acid,  and  titrated  with 
potassium  ferrocyanide. — C.  A.  M. 

ORGANIC— QUAUTA  Tl  VE.    ■ 

Cod-Liver  Oil ;  Kremel's  Test  for .     Bedall.    Pharm. 

Centr.,  1902,  43,  US.  Zeits.  angew.  Chem.,  1902,15 
[29],  736, 

According   to   the  results   of  the  author's   experiments, 
Kremel's  test  for  the   identity  of  cod-liver  oil,  which  has 
recently  been   made  official   in  Germany,  is  only  applicable 
'  in  the  case  of  fresh  oil. — C.  .V.  M. 
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Aldeki/Jes  unit  Kelonrx  ;  Thinsemicarbazide  as  a    Reagent 

for .     M.  Freunil  and  A.  Sjhiu.le:-.     15i!r.,  1902,  35, 

[14J,  2602— 2G0G. 
The  proiluction  of  the  thiosemicarbazones  alfords  a  ready 
method  for  isoliitin^r  and  reeognisinpf  aldehydes  and  ketones. 
The  authors  describe  a  number  of  these  compounds : 
Acetaldeliyde  lhiosemicarljazime,Cil^ .  (UI  :  N .  N 1 1 .  CS .  N  H.., 
is  obtained  by  mixing  equal  parts  of  the  const  it  ueiitf. 
oooUiig,  and  evaporating  off  the  excess  of  aldehyde.  White 
cry.stals  melting  at  146  C.  Citral  Ihioicmicarbazone 
forms  white  flocks  which  melt  at  107° — lOS'C.  Ben:- 
aldeh/de  thiosemicaihaZ(me  separate.s  as  a  yellowish-white 
crystalline  mass  on  shaking  an  aqueous  solution  of  thio- 
semicarbazide  hydrochloride  with  an  alcoholic  solution  of 
the  aldehyde.  It  sinters  at  15.')°  C.  and  melts  at  IGO' C. 
o-Ht/drajri/bnizaldelii/dc  tlnoxnnicarbazone  is  obtained  in  a 
similar  manner ;  when  recrystalliscd  from  hot  water  it  is 
■white.  It  melts  at2;!l'  C.  p-Hi/dro.ri/benzaldelit/de  thio- 
semicarbazone  forms  a  yellow  precipitate,  which  crystallises 
in  fine  needles.  It  melts  at  224"  C.  ('innamic  aldehyde 
thiosemicarbiizone  separates  in  yellow  flocks,  which  are 
precipitated  from  alcohol  in  the  crystalline  form  by 
water.  It  crystallises  from  ether  in  white  needles,  which 
melt  at  123°  C.  Vanillht  thiosetnicarbazonf  is  obtained 
by  mixing  a  solution  of  vanillin  in  dilute  alcohol  with 
an  aqueous  solution  of  thiosi'micarhazide,  and  adding  a 
drop  of  acetic  acid.  It  forms  white  needles,  melting  at  196° 
— 197°  C  Acetone'  ihiosemicnrbazone  is  made  by  gently 
warming  acetone  with  tliioseraicarbazide,  cooling  and  «dding 
water.  It  is  recrystallised  from  much  hot  water  It 
melts  at  179"  C.  Aceto-acetic  ester  thioseviicarbazone 
separates  from  hot  water  as  an  oil,  which  crystallises  on 
cooling.  It  melts  at  97°  C.  Succint/hHceinic  esler  bis^ 
thiosewiearbazone,  (C.-iHibO,)  (  :  X  .  NH  .CS.NH.,%,  sepa- 
rates on  long  standing  from  an  alcoholic  solution  of  the 
constituents  in  theoretical  proportions.  It  turns  brown  at 
250°  C.  and  does  not  melt  at  275°  C.  It  is  insoluble  in 
almost  all  solvents.  Diketohciamethylene  bis-thiosemicarb- 
azone,  C^H,  (  :  N  .NH .( ^S.NHo)™,  forms  a  white  crystal- 
line mass,  which   turns  black  and  melts  between  210   and 

215°  c— A.  c.  \y. 

ORGANIC— QUANTITATIVE. 

Tannin;    Absorplinn   of  ,  by  Filter  Paper.     IT.   1{. 

Procter  and  F.   A.    Hlockey.     Collegium,  1902,1,  [18], 
145—148,  and  [19],  151—158. 

In  the  analysis  of  tanning  materials  by  the  hide-powder 
filter  method,  the  "  total  soluble  "  can  only  be  determined 
on  a  perfectly  clear  solution.  This  is  usually  obtained  by 
"  filtration  through  paper,  which,  however,  is  a  specific  source 
of  errors.  To  control  these  errors,  the  International  Asso- 
ciation of  Leather  Trades  Chemists  (I.A.L.T.C.),  and  the 
(American)  Association  of  Oflicial  Agricultural  Chemists 
(A.O.A.C.),  prescribe  special  filter  papers  and  special  modes 
of  filtration.  The  errors,  however,  are  not  thus  eliminated, 
and  DO  one  medium  has  been  devised  that  filters  all  tan 
liquors  equally  well. 

The  authors  describe  a  method  of  correction  which  can 
be  determined  by  the  analyst,  and  applied  to  any  given  tan- 
ning material,  and  in  conjunction  with  any  filtering  medium 
found  most  suitable.  The  steps  in  this  investigation  may 
be  summarised  as  follows  : — 

I.  The  material  absorbed  by  filter  paper  really  is  tanning 
matter,  and  should  be  returned  as  such.  Two  perfectly 
soluble  extracts.  Mimosa  D  and  oakwood,  after  five  filtra- 
tions  thrcugh  paper,  605  (one  of  the  official  filter  papers'), 
lost  4*2  and  3  units  per  cent,  of  soluble  matter  respectively, 
whilst  the  non-tannins  remained  practically  unaltered. 

II.  Nnture  of  the  Error  due  to  this  Absorption. — The 
error  in  successive  50  c.c.  of  filtrate  was  found  to  vary 
slightly,  but  was  practically  constant  for  any  given  mode 
of  filtr.ttion  and  any  particular  class  of  material,  being 
{T-eatest  in  the  first  50  c.c,  and  almost  constant  in  the 
fourth  and  later  50 c.c.  Serious  errors  arise  when  filtration 
is  prolonged,  so  it  was  decided  to  filter  150  c.c.  for  use  in 
the  hide-powder  filter,  and  collect  the  next  50  c.c.  for 
the  estimation  of  total  soluble,  adopting  this  as  a  general 
method  of  procedure. 


III.  iletlwd  of  Correction. — On  the  foregoing  evidence 
the  following  method  of  correction  for  filter  paper  was 
devised: — 

Filter  500  c.c.  of  the  tanning  solution  quite  clearly  by 
the  method  to  be  employed  in  analy.sis.  Mix  thoroughly, 
and  evaporate  50  c.c.  to  determine  its  total  soluble  (1);  ' 
refilter  200  c.c,  and  evaporate  the  la«t  50  c.c.  of  this  ' 
quantity  for  a  second  determination  of  total  soluble  (2). 
The  dijference  between  (2)  and  (I)  /.v  the  correction  re- 
iptired.  It  represents  the  error  due  to  absorption  by  the 
paper,  and  is  to  be  added  to  the  total  soluble  (;i),  obtained 
by  filtering  more  of  the  original  liquor  and  evaporating  the 
fourth  50  c.c.  of  filtrate  :  (3)  may  or  may  not  be  identical 
with  (1),  though  it  will  be  nearly  so. 

The  same  method  is  applicable  in  correcting  for  filirations 
in  which  kaolin  is  employed,  as  was  proved  by  many  ex- 
periments made   practically  on  the  lines  laid  down  by  the  i 
Association  of  Official  .Vgricultural  Chemists  (.American),     f 

IV.  Theoretical   Errors  in    this   Mode  of  Correction. — 
(a)  The  filter  paper  might  have  a  special  affinity  for  some 
substance  present  in  small   quantity  in   the  solution,  and  , 
which  might  be  almost  wholly  removed  in  the  first  filtration. 
This  w^as  di.'-proved  by  rleflniie  expernuents. 

(i)  Soluble  matter  might  become  insoluble  as  a  result 
of  oxidation  or  fermentation.  This  was  proved  to  be  the 
case  by  keeping  liquids  for  various  periods  of  time.  This 
source  of  error  only  requires  to  be  realised  to  be  avoided. 

V.  Practical  Value  of  the  Correction  under  various 
Conditions. — (n)  A  solution  of  quebracho  extract  was 
analysed  by  the  use  of  three  ditferent  filter  papers,  viz., 
605,  590,  and  595,  together  with  kaolin.  The  results,  after 
applying  the  correction,  were  identical. 

(6)  Mimosa  1)  extract  (chestnut)  was  fiUered  through 
the  above  three  papers,  both  with  and  witliout  kaohu, 
and  the  correction  was  a|iplied.  The  results  were  almost 
identical,  but  the  kaolin  produced  a  uniformly  low  result, 
as  has  been  previously  noted  (Ijirge  I'onference). 

(c)  Similar  experiments  were  made  with  a  faintly 
opalescent  chestnut  extract  solution,  showing  0*8  per 
cent,  insoluble,  a  clear  oakwood  extract  yielding  O'O  per 
cent,  and  0'  1  per  cent,  insoluble,  and  with  two  different 
hemlock  extracts,  the  results  in  all  cases  bring  concordant 
when  corrected,  except  when  paper  605  was  employed. 

\l.  General  Conclusions. — The  method  gives  concordant 
results,  and  may  probably  be  used  in  connection  with 
cheap  filter  paper,  instead  of  the  expensive  varieties 
oSicially  prescribed.  ' 

Paper  605  (oflicial)  behaves  with  special  irregularity,' 
and  gives  rise  to  more  serious  errors  than  does  kaolin, 
though  the  latter  generally  increases  the  amount  of 
absorbed  material. 

Via.  A  higher  temperature  than  50  C.  is  required  to 
dissolve  some  of  the  constituents  of  quebracho  extract. 
Thus,  a  solution  made  at  100°  C.  contained  H3  per  cent, 
of  soluble  matter  after  filtration  through  paper  605  and 
kaolin.  When  dissolved  at  50  ('.,  only  81  per  cent,  was 
soluble,  although  it  filtered  more  readily,  112.,  through 
paper  590  and  kaolin. — K.  L.  J. 

Starch     .Syrups  ;      Composition    and    Analysis    of   ■ 

M.  Hiinig.  Zeits.  Unters.  Nahr.- u.  Genussm.,  1902,5, 
[14],  641—653. 
The  ordinary  dextrins  of  commercial  starch  syrups  can  be 
precipitated  by  Konig's  method,  by  means  of  87  per  cent. 
alcohol,  and  when  fractionated  themselves  by  alcohol  are 
separable  into  erythrodextrin  and  achroodexinn  with  cupric, 
reducing  powers  of  10'7 — 123  and  22'2 — 21-5  per  cent. 
of  that  of  glucose  respectively.  The  author  describes  a 
simpler  method  for  the  precipitation  of  these  dexlrius  fron^ 
solutions  of  starch  syrups: — 100  c.c.  of  the  solution^, 
containing  not  more  than  1  grm.  of  glucose  (or  fructofe, 
invert  4ugar,  or  maltose),  are  treated  in  a  graduated 
2'JO  c.c.  flask  with  50  c.c.  of  cold,  saturated  baryta, 
solution;  sufficient  95  per  cent,  alcohol  is  then  added  to 
bring  the  volume  of  the  whole,  after  thorough  shaking  and 
cooling,  exactly  up  to  the  mark.  In  this  v.ay  the  whole  01 
the  precipitable  dextrins  are  separated  anil  the  glucost 
passes  quantitatively  into  the  filtrate,  the  :iccuracy  of  thi 
method  having  been  proved  with  known  ((uantitics  of  tht 
pure    substances.      In   commcrci;d   starch   products,  thert 
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■mains  in  solution  along  with  the  glucose  a  dextrin-like 
jdy,  soluble  in  alcohol,  which  may  perhaps  be  rc<;arded  as 
reversion  producl  of  };lucose.  It  is  freed  from  the 
ucose  bv  fermentation  of  the  evaporated  filtrate,  and  is 
len  obtainable  as  a  syrup  with  rotation  (0)7  =  SO',  and  a 
ipric  reducinfr  power  etjual  to  about  10  per  cent,  of  that 
'  flueose.  This  dextrin  is  soluble  in  95  per  cent,  alcohol 
id^is  precipitated  by  ether-aloohol  as  a  sticky  hygroscopic 
ass;  it  yields  no  osazone  and  is  completely  hydrolysed  to 
,ucose  by  heating  for  one  hour  in  a  boiling  water  bath 
ith  hydrochloric  acid  (sp.  gr.  1  •  12.5). 
As  ii  result  of  the  above  observations  the  author  has 
rniulated  a  scheme  for  the  analysis  of  ccmmcrcial  starch 
rups  ;  the  following  determinations  are  made:  — 
;(1)  Dry  substance,  by  cvapoiation  of  i50  c.o.  of  a 
ilutiou  of  10  grms.  of  syrup  in  .')00  c.c,  and  drying  the 
isidue  iti  vacuo  for  four  hours  at  100^  C. 
'  (3J  Ash,  as  usual. 

;(3)  Cupric  reducing  power  of  a  solution  of  !0  grms.  per 
j-e,  volumetrically  by  .'soxhiel's  method. 


(4)  Cupric  reducing  power  of  the  filtrate  after  the 
removal  of  the  precipitable  dextrins: — 2ii  grms.  of  syrup 
are  dissolved  to  500  c.c. ;  100  c.c.  are  treated  with  baryta 
and  alcohol  as  described  above,  filtered  through  a  dry  filter 
and  150  c.c.  of  the  filtrate  are  treated  with  sulphuric  acid 
to  remove  barium,  neutralised  with  soda,  made  up  to  201) 
c.c,  and  the  cupric  reducing  power  is  determined  after 
filtration  and  suitable  dilution. 

(5)  Cupric  reducing  power  of  the  inverted  solution  of 
the  original  starch  syrup: — 2  grms.  of  substance  in  100  c.c. 
are  heated  for  three  hours  in  a  boiling  water  bath  with  10 
c.c.  <>t  hydrochloric  acid  (sp.  gr.  1'125). 

(6)  Cupric  reducing  power,  after  inversion,  of  the  filtrate 
from  the  precipitable  dextrins: — 130  c.c.  of  the  filtrate  are 
treated  with  sulphuric  acid  to  remove  barium,  and  heated 
for  one  hour  in  a  boiling  water  hath  with  15  c.c.  of 
hydrochloric  acid. 

From  these  data  it  is  possible  to  calculate  the  com- 
position of  the  starch  syrup  as  illustrated  in  the  table 
below  : — 


No. 


Dextrins. 


Dry  Substance. 


Water. 


1. 

II. 

iir. 

V. 

v.* 


Per  Cent. 
17-83 
17-20 
2U-33 
23-51 
14-38 


Glucose. 


Per  Cent. 
31-01 

31-70 
80-11 
49-38 


Precipitable 
by  Alcohol. 


Per  Cent. 
26-43 
25-7.S 
24-67 
r,4-43 
12-19 


Soluble  in 
.\lcohol. 


Per  Cent. 
21- lis 
22- 33 
23-00 
21 -S2 
22-87 


Ash. 


Total. 


Per  Cent. 
48  11 
48-11 
47-67 
46-25 
35-16 


Calculated. 


Found. 


Per  Cent. 
0-2* 
0-21 
0-20 
0-82 
0-14 


Per  Cent. 
82 -.36 

82-72 
79-60 
76-68 
84-68 


Per  Cent. 
82-41 
83-01 
7a -87 
76-78 
.S5-76 


I 

Un  analyses  as  usually  performed,  in  which  the  per- 
tage  of  glucose  is  calculated  directly  from  the  cupric 
.  ucing  power  of  the  sample,  neglecting  that  ot  the 
'.trins,  the  real  percentage  of  glucose  may  be  found 
1  roximately  by  deducting  (j  per  cent,  for  starch  syrups 
i  3  per  cent,  for  so  id  sugars  from  the  percentaffe 
emulated  from  the  total  reducing  pjwer.  Similarly,  in 
lid  analyses  of  starch  products,  the  real  percentage  of 
(,!0!e  may  be  found  approximately  by  deducting  2  per 
(t.  from  that  calculated  from  the  cupric  reducing 
er  of  the  filtrate  from  the  precipitable  dextrins. 

— I.F.  B. 

ictrms  ;  Examination  and  Analysis  of  Commerrial . 

]'.  Lippmann.  Zeits.  Spiritusind.,  1902,  25,  [2-- — '-9]. 
37—238,  249,  269— 2T1,  291,  304— 300,  and  :U6— 
;17. 

l^KR  the  general  term  of  "  dextrin  "  are  included  a  vast 
riber  of  commercial  products  differing  so  widely  in  their 
tire  and  properties  that  even  the  enormous  number  of 
ijves  under  which  they  are  sold  are  not  sufticient  to  charac- 
t  lethe  various  sorts.  Chemical  analysis,  as  usually  ap- 
f  1  in  the  estimation  of  the  moisture,  soluble  and  insoluble 
Iter,  ash,  dextrin,  sugar,  and  acidity,  does  not  suffice  to 
f  e  the  identity  of  two  samples  of  dextrin  ;  differences  in 
f  steal  properties,  all-important  from  the  industrial  point 
0  .-iew,  will  often  nulhl'y  the  value  of  chemical  tests. 
(  imercial  dextrins  occur  in  the  pulverulent,  granulated, 
a  fluid  forms,  the  pulverulent  form  being  by  far  the  most 
g  :ral.  Powdery  dextrins  retain  the  form  of  the  original 
s':h  granules;  granulated  dextrins  are  in  the  state  of 
'I  rphons  lumps  resembling  gum-arabic  ;  fluid  dextrins 
0  r  as  opaque,  milky  syrups.  Dextrins  are  manufactured 
b  oasting  starch,  either  alone  or  after  the  addition  and 
"  ig  off  of  a  volatile  acid  (hydrochloric  or  nitric  acid)  at 
•<  'eratures  above  100"  C,"  until  the  desired  state  of 
w.rinisation  is  reached.  The  exact  imitation  of  a  given 
*i')le  of  dextrin  is  a  matter  of  the  greatest  difficulty,  ;ind 
m,  manufacturers  confine  themselves  to  the  production 
0|' few  constant  sorts.  Analysis  of  the  raw  material 
O-isIs  in  examining   the    starch   microscopically   to  de- 


Sample  Xo.  V.  was  a  solid  starch  sufrar,  tor  which  products  the  method  is  not  ciuito  so  accurate. 


termine  its  origin,  quality,  according  to  the  size  of 
granules,  and  purity  ;  also  in  determining  moisture,  acidity, 
and  freedom  from  chlorine ;  lower  qualities  of  starch  are 
frequently  employed. 

The  control  of  the  process  consists  of  the  control  of 
the  quantity  and  uniformity  of  the  acidification,  the 
control  of  the  prelimina  ry  drying,  but  principally  the 
control  of  the  degree  of  dextrinisation.  For  the  last 
purpose  the  methods  are  ehiefiy  empirical,  such  as  feel, 
colour,  appearance  when  moistened  on  a  glass  plate,  &c. 
Attempts  have  been  made  to  apply  the  iodine  reaction  for 
estimating  the  degree  of  conversion,  but  the  method  fails 
to  distinguish  between  the  more  highly  dextrinised 
products.  For  rapidly  estimating  the  percentage  of  matter 
soluble  in  cold  water,  100  c.c.  of  water  are  placed  in  a  flask 
of  about  500  c.c.  capacity,  20  grms.  of  the  dextrin  are  then 
dusted  in  .and  another  100  c.c.  of  water  are  added.  The 
whole  is  shaken  for  .about  five  minutes  and  filtered  through 
a  dry  filter ;  the  soluble  matter  is  then  determined  in  the 
filtrate  by  means  of  a  Brix  spiudle.  The  oper.ition  can  be 
carried  out  in  less  than  15  minutes,  and  is  accurate  to  2  or 
:i  per  cent.  But  dextrins  of  the  same  cold  water  solubility 
may  consist  of  very  different  products  ;  the  rapidity  of 
solution  and  of  filtration,  also  the  clearness  or  opalescence 
of  the  solution  should  he  noted.  The  consistencv  of  a 
syrup  made  by  heating  30  grms.  of  dextrin  with  3o'c.c.  of 
water  over  a  free  flame  until  homogeneous  should  be  noted 
after  cooling.  The  determination  of  the  viscosity  of  a 
fairly  dilute  solution  of  the  dextrin  dissolved  either  by  cold 
water  or  hot  water  is  perhaps  more  useful  than  the 
determination  of  the  solubility. 

Examination  of  the  Final  Product. — Products  made  with 
acids  are  white  or  pale  coloured,  plain  ro.asted  dextrios  are 
drab  or  brown ;  hydrochloric  acid  gives  reddish  dextrins, 
nitric  acid  gives  greyish  products.  Coloured  dextrins  are 
almost  entirely  soluble  lu  cold  water;  white  dextrins  are 
not  so  soluble.  Best  potato-starch  dextrins  have  a  high 
lustre,  wheat  and  maize  dextrins  are  dull.  The  tasfe  and 
smell  of  the  product  will  afford  much  information  to  the 
e-xpert,  as  also  will  the  feel.  Microscopic  examination  will 
reveal  the  origin  and  quality  of  the  starch  atd  the  presence 
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of  or  freedom  from  mecbanical  impurities  aud   particles  of 
burnt  gluten.  | 

The    chemical    aualysis   should    include   determinations 
of  moisture,   ash,   sand,  matters  soluble  and  insoluble  in 
cold  water  and  in   hot  water,  acidity   ;ind  iodine  reaction.   [ 
The   pioportion   of   pure    dextrin    may   be  taken   as    the 
difference  between  total  soluble  matter  in  cold  water  and 
the  sum  of  the  sugar  and  ash,  or  else  it  may  be  determined 
directly  by  precipitation  with   alcohol.     Unaltered   starch 
very  seldom  be  present,  but  if  so  it   will  be  found  on  the 
filter  as  a  jelly  in  the  determination  of  the  solubility  in  hot 
water.     The    soluble  starch  will  be  found  from  the  differ- 
ence between  the  matter  insoluble   in  cold  water  and  that   , 
insoluble    in   hot,  since   it   is  tiltrable   in  the  latter  state. 
Unconverted  starch  differs  from  soluble  starch  in  giving  a 
p«ste  with  alkalis.     The  consistency   and  permanence  of  a   ■ 
concentrated  syrup  made  by    boiling  (see  above)  should  be 
observed,  also  the  nature  of  the  deposit  left  on  evaporation   | 
of  the  same  spontaneonsly.     The  viscosity,  preferably  of  a   i 
cold  water  solution,  is  a  very  important  factor,  that  of  the  hot 
water  solution  may  also  be  determined ;   results  of  viscosity 
tests  should  be  tabulated  comparatively  for  determining  the 
type  of  dextrin.      The  absence  of  free  chlorine  should  be   i 
ascertained.    The  author  describes  several  methods  proiiosed 
for  the  above  determinations  and  discusses  the  value  of  the 
conclusions  to  be  drawn  from  each.      It  is  advisable  to  make 
direct  tests  of  the  suitability  of  the  dextrin  for  calico-printing 
and   its   effect    upon   colours,   details   of   which   tests  arc 
described  in  the  paper. — J.  F.  B. 

Malt ;  Determination  of  Water  in  .     J.  H.  Schulze. 

See  under  XVU.ypage  108t!. 

Formaldehyde  ;  Determination  of .     R.  I'faff. 

Chem.-Zeit.,  1902,  26,  [61],  701. 

Formaldehyde  when  digested  with  hydrazine  hydrate  yields 
formalazine,  CjH^N^-  This  reaction  may  be  utilised  for  the 
quantitative  titration  of  formaldehyde  in  solutions.  A  solu- 
tion of  hydrazine  hydrate  of  known  strength  is  required,  and 
since  this  rapidly  alters  on  keeping,  it  must  be  standardised 
every  time  before  use  by  titration  with  deoinoiraal  sulphuric 
acid,  using  methyl  orange  as  indicator;  1  molecule  of 
HjSOj  combines  with  2  molecules  of  XjH4Hn<l.  The 
formaldehyde  solution  is  digested  with  excess  of  the 
standard  hydrazine  hydrate  solution  in  a  closed  vessel  for 
one  hour,  and  the  excess  of  hydrazine  is  then  titrated 
back  with  standard  acid. — J.  F.  B. 

Methyl  Anthranilate   in   Essential    Oils;     Determination 

of .     A.   Hesse    and    O.  Zeitschel.     Ber.,  1902,  35, 

[23],  2355—2357. 
The  authors  have  examined  the  method  proposed  by 
Erdmann  (this  Journal,  1902,  283),  for  the  determination 
of  methyl  anthranilate  ;  they  find  that  the  titration  gives 
excellent  results,  but  that  the  method  for  the  isolation  of 
the  ester  from  essential  oils  extracts  only  a  portion. 
Thus,  by  Erdmann's  method,  they  found  only  0-324  per 
cent,  in  a  synthetic  oil,  which  had  originally  contained 
0-5  per  cent.,  and  now,  after  keeping  for  11  months,  gave 
results  indicating  0--17 — 0-16  per  cent,  by  their  own 
method  (this  .Journal,  1901,  289,  1139),  and  0-  184  per  cent, 
when  the  ester  was  isolated  by  their  method,  and  then 
determined  by  Krdmann's.  Since  the  authors'  method  is 
simple,  they  propose  to  retain  it  for  ordinary  cases,  but, 
when  other  bases  are  present,  to  isolate  them  by  their 
method,  divide  into  two  portions,  determine  the  total  bases 
by  their  method,  and  the  methyl  anthranilate  by  Erdmann's 
process. — A.  C.  VV. 

Calcium  Carbide  ;  Sampling  of . 

E.  Odernheimer. 

See  under  11.,  page  1065. 

Arabinose;    Quantitative  Determination  of . 

C.  Jleuberg  and  J.  Wohlgemuth. 

See  under  XXIV.,  page  1 103. 
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XXIV.-SCIENTITIC  &  TECHNICAL  NOTES 

'*  Activating  "  Actions   of  Reducing  Substances,   Colloidi 
Noble  Mi'tals,  Alkaloids    and  other  Basic  Substances  ( 
various  Oxidising    Co7npounds.      K.    Schaer.      Aunalei 
323,  [1].  32—82. 
ScnoNEEiN   (J.  prakt.  Chem.,  89,  1  ;  also  see  Schaer,  tb'; 
.Journal,    1901,    742)    found   that   sulphurous   acid   had 
remarkable    "activating"    (actiiirende)    effect   on   varioi 
oxidising    substances,  i.e.,   they    were    considerably    mo 
active  in   the  presence  of   small  quantities  of   sulphuru' 
acid.     The  present  paper  deals  with  a  number  of  simil 
phenomena.      The  "activating"  substances  belong  to  fo 
classes:     (1)    Kcducing    agents.       Sulphurous    acid    ai 
sulphites  in  aqueous  solution  (1 — o  per  cent.):   hydrogi 
peroxide  (0-5 — 1  per  cent,  aqueous  solution).    2.  Colloid 
noble  metals.     Solutions  of  platinum  and  gold,  prepared  J 
Bredig's  method.     (3)  Various  basic  substances.    Alkaloii 
insoluble    carbonates,    and     salts     of     alkaline     reactio 
(4)   Soluble   haloid  salts.      The  oxidising   agents   may  [ 
divided  into  M  groups;    (I)  Metallic  Salts.      Cuprio  at 
ferric  salts,  mercuric  chloride,  and  silver  mtrale.     (2)  lot! 
ganic  acids  (and  their  .salts),  chromic,  hypochlorous,  chlor 
bromic,  iodic,  nitric,  and  pern;anganic  acids.     (3)  Orgai ' 
oxidising  substances  of  peroxide  nature.     Benzoyl  peroxi 
and    quinone.      The   oxidisable    substances,   employed 
indicate  the    occurrence   of    the  "activating"  effect,  w( 
as  follows :  (1)  Solution  of  potassium  (zinc  or  cadminn 
iodide,  and  starch.     (2)  A  1 — 2  per  cent,  alcoholic  solnti 
of  guaiacum  resin,  or  a  0'5 — 1  per  cent,  chloroform  solnti 
of  guaiaconic  acid.     (3)  Indigo  :    a  dilute  aqueous  solqti,     '^ 
of  Indigo  Carmine  of  slightly  acid  reaction.   (4)  I'yrogiUi  Mi  t 
1  per  cent,  aqueous  solution.     (5)  A  1 — 5  per  cent,  solnti' 
of  guaiacol  in  dilute  alcohol.     (6 )  p-Bhenylenediamine' 
0-5 — 1    per    cent,  aqueous    solution.      (7)   Leucauiline,! 
0*1 — 0' 5  per  cent,  aqueous  solution.      (8)  Aloin  ;  0'5  )• 
cent,  solution  of  aloin,  containing  isobarbaloin,  with  S  i 
cent,    of    alcohol.        This    reagent    gives   a   raspberry 
purple-red  coloration    under  conditions  parallel  with  the 
in  which  guai;icum  resin  gives  a  blue.     (9)  Cyauine  solatia; 
5  parts  of  1  per  cent,  alcoholic  solution  diluted  withwa" 
to    100  parts.      The   decolorisation  is  due  to  the    fom- 
fion   of   an   unstable    oxygen    compound  of    the    dyesti. 
(10)  S;iturated  aqueous  solution  of  aniline.     (U)  A  O'l  '^ 
cent,  solution  of  brasilin  in  dilute  alcohol.  [  jt 

The  experiments  were  conducted  by  diluting  a  modernt'*^ 
concentrated  solution  of  the  oxidising  agent  with  about  i 
times  its  volume  of  vrater,  adding  a  suitable  quantity  i 
indicated  by  a  preliminary  test)  of  the  oxidisable  substai', 
and  then  a  few  drops  of  the  "  activating "  substance.  . 
'  parallel  experiment  was  performed  without  the  "  activatin ' 
agent.  The  degrees  of  activity  imparted  are  indicated! 
tables  which  are  given  in  the  original.— A.  C.  \Y. 

Ammonium  Amalgam.  H.  Moissan.  Bull.  Soc.  Chin) 
1902,27,  [1^],  714—719. 
G.tY-LussAC  and  Tlieoaid  found  that  ammonium  amalgi 
prepared  in  an  aqueous  solution  of  ammonium  chlor; 
contained  2 '5  vols,  of  ammonia  to  2  vols,  of  hydroj; . 
Landolt  obtained  from  the  amalgam  prepared  by  eleii- 
lysis,  2-15 — 2 '4  vols,  of  ammonia  to  1  vol.  of  hydrofc 
but  this  amalgam  did  not  give  double  decompositions  vti 
copper  and  silver  salts,  and  should  not  be  regarded  as 

;   metallic  amalgam. 

I  In  the  first  place  it  is  necessary  to  determine  t" 
volumes  of  ammonia  and  hydrogen  evolved  by  the  amalpJ 
in  its  decomposition  ;  the  solubility  of  ammonia  in  wi  r 
is  so  great,  and  the  drying  of  the  pasty  (i.e.,  deoomposi) 
amalgam  by  filter  paper  so  impossible,  that  it  is  necissy 
to  produce  the  aiualgam  in  the  absence  of  water,  wlb 
condition  is  obuiiiied  by  employing  a  solution  of  ammonu 
chloride  in  liquefied  animonia.  Sodium  amalgam  was  fo  a 
to  be  without  action  on  liquefied  ammonia  at  —35  0 
—  39^  C. ;  a  little  perfectly  dry  ammonium  iodide  was  m 
added.  The  amalgam  reacted  with  the  salt  and  bec.ie 
more  fluid  without  the  evolution  of  any  gas.  .Vft«r  >- 
longed  ;igitation,  the  amalgam  was  several  times  wai^ 
with  liquefied  animonia,  and  the  iodides  of  ammonium 
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.lium  removed  by  decautation.  The  metallic  residue  was 
xt  cooled  to  —  80'  C,  at  which  it  was  quite  hard  ;  it  was 
'moved  from  the  vessel,  washed  with  ether  at  —80°  C. 
laturated  with  hydrogen),  and  placed  in  a  glass  tube 
.tached  to  a  niercurv  pump.  A  perfect  vacuum  was 
itained  without  any  decomposition,  the  temperature  beiug 
■pt  at  -80=  to  "  —  90°  C.  When  the  temperature  is 
, lowed  to  rise,  the  mass  melts,  begia*  to  increase  in 
lume  at  —30'  C,  and  at  15"  C.  occupies  25 — 30  times 
;  original  volume.  When  decomposition  sets  in,  the  tem- 
rature  rises  above  the  normal  atmospheric  temperature, 
le  ammonia  was  collected  in  water,  and  titrated  or 
Mghed  as  ammonium  chloride,  the  hydrogen  being  deter- 
mcd  eudiometrically.       In   all   the   experiments   2   vols. 

;immonia  were  obtained  to  1  vol.  of  hydrogen.  The 
oportiou  was  unaltered  when  the  amalgam  was  washed 
!  liquid  sulphur  dioxide  or  ether  saturated  with  hy.lro- 
loric  acid  gas,  in  place  of  ether  alone,  but  a  portion  of 
e  amalgam  was  destroyed. 

Though  this  result  is  in  agreement  with  what  theory 
imands  for  an  amalgam  of  XH^,  yet  the  author  considers 
not  evidence  of  the  existence  of  XHj.  but  rather  of  a 
nple  or  double  ammoniacal  metallic  hydride  formed 
im  the  hydrogen  of  the  hydriodic  acid,  and  the  decom- 
sition  of  which  produces  the  increase  in  volume  of  the 
imalgam.''  Pasty  sodium  amalgam  acts  on  (aqueous) 
imonia,  producing  a  slow  evolution  of  hydrogen  without 
elling  up.  But  a  solution  of  sodium  hydride  in  sodium 
lalgam,  under  the  same  conditions,  swells  enormously, 
d  produces  a  buttery  mass  which  keeps  for  several  days 

the  ammoniacal  solution.  When  hydrogen  is  passed 
•ough  sodium  kept  in  a  glass  tube  at  320°  C,  the 
;(lrogen  dissolves,  and  a  transparent  crystalline  compound 
oarates.     This  hydride,  when  in   fine  powder,  takes  fire 

the  air ;  takes  tire  in  chlorine  am!  oxygen  at  slightly 
■vated  temperatures,  is  very  hygroscopic,  and  is  violeully 
composed  by  water.  When  heated  in  vacua  it  is  de- 
jiposed  into  its  elements.  The  hydride  can  be  separated 
,im  excess  of  sodium  by  the  action  of  dry  liquid  ammonia, 
,iich  removes  the  sodium  as  sodamide. — A.  (J.  W. 

■  irabinose,  d-Arabonic  Acid,  and  the  Quantitalive 
'Determination  of  Arabinose.     C.  Neuberg  and  J.  Wohl- 

jemuth.  Zeits.  physiol.  Chem.,  35  31 — 40.  Chem. 
-(Jentr.,  1902,  1,  [17],  985. 

eparation  of  d  -  Arabinose.  —  The  author  uses  a 
)dificatinn  of  Wohl's  method,  which  only  differs  from 
«  original  in  that  the  diphenylhydrazone  of  i/- arabinose 

prepared  directly  from  the  crude  solution  of  the 
arabinosediacetamide,  without  first  isolating  the  latter. 
'  this  way  a  yield  of  almost  35  per  cent,  of  the  theoretical 
obtained,  as  against  only  8  per  cent,  by  Wohl's  method, 
i'entacetylgluconio  nitrde  (100  grms.),  prepared  by  acety- 
ion  of  d  -  glucosoxime  with  acetic  anhydride  and  auhy- 
)U8  sodium  acetate,  is  dissolved  iu  280  c.c.  of  96  per 
lit.  alcohol,  a  solution  of  34  grms.  of  silver  oxide  in 
j)  c.c.  of  30  per  cent,  aqueous  ammonia  is  added,  and, 
'IT  48  hours,  the  silver  cyanide  i.s  filtered  off.  The  resulting 
iution  of  (i-arabinosediacetamide,  after  removal  of  the  am- 
oia  by  boiling,  and  of  the  dissolved  silver  by  sulphuretted 
Irogen,  is  heated  on  the  water-bath  for  three-quarters  of 
1  hour  with  37  per  cent,  fuming  hydrochloric  acid  (100 
'.  to  about  500  c.c.  of  solution),  then  neutralised  with 
ji  carbonate,  concentrated,  and  .an  equal  volume  of  96 
I'  cent,  alcohol  added.  The  filtered  alcoholic  solution  is 
ited  with  the  calculated  amount  of  diphenylhydrazine 
1  the  mixture  heated  on  the  water-bath.     The  (/-arabinose 

prepared  from  the  hydrazone  in  the  usual  manner 
>  means  of  formaldehyde  or  benzaldehyde.  1  grm.  of 
'rabinosediphenylhydrazone   is  soluble  at  15°   C.  in   400 

■  of  water,  600  c.c.  of  alcohol,  or  310  c.c.  of  pyridine. 
''^reparation  of  d-Arabonic  Acid. — The  solution  of 
'.rabinosediacetamide,  prepared  as  described  above,  is 
Irolyssd -with  hydrobromic  acid  (sp.  gr.  1-49)  instead 
with  fuming  hydrochloric  acid  as  in  the  preparation 
rabinose.      The  solution  is    then  treated  with   bromine 

I  grms.  to  each  50  grms.  of  pentacetylgluconic  nitrile 
jd  in  the  preparation  of  the  li-arabinosediacetamide), 
ij'Wed  to  stand  two  days,  the  bromine  removed  by 
'■  irrent  of  air,  and  the  hydrobromic  acid  precipitated  with 


lead  carbonate  and  silver  oxide,  which  metals  are  removed 
by  means  of  sulphuretted  hydrogen,  the  boiling  solution 
is  saturated  with  calcium  carbonate,  concentrated,  and 
treated  with  twice  its  volume  of  alcohol.  The  precipitated 
calcium  (i-iirabonate  is  purified  by  crystallising  from  water, 
the  yield  being  70  per  cent,  of  the  theoretical. 

Determination  of  Arabinose. — The  method  is  suited  for 
the  determination  of  arabinose  in  presence  of  other  furfural- 
yielding  substances  (pentoses,  pentosans,  free  and  combined 
gluconic  acids),  that  is,  in  cases  where  ToUens'  method 
(determination  of  the  furfui-al  formed  on  boiliug  with 
hydrochloric  acid)  is  not  applicable  ;  it  can  also  be  used 
when  hexoses  are  present.  The  solution  is  treated  with 
two  drops  of  strong  acetic  acid,  concentrated,  aud  an  equal 
volume  of  96  per  cent,  alcohol  added.  After  cooling,  the 
mixture  is  filtered  and  the  filter  washed  with  50  per  cent, 
alcohol.  The  filtrate  is  heated  with  diphenylhydrazine  for 
half  an  hour  on  the  watcr-batli,  alcohol  being  added  to  replace 
that  lost  by  evaporation.  The  precipitated  hydrazone  is 
filtered  into  a  Gooch  crucible,  washed  with  a  little  30  per 
cent,  alcohol,  carefully  dried  at  80°  C,  and  weighed.  The 
method  is  a  convenient  one  for  the  separation  of  arabinose 
and  xylose.  Thus,  from  a  mixture  of  1  grm.  of  glucose, 
1  grm.  of  fructose,  1  '5  grms.  of  xylose,  0-5  grm.  of  gluconic 
acid  lactone,  and  1  '0006  grms.  of  /-arabino.se,  1  '0035  grms. 
of  /-arabinose  were  recovered  in  the  form  of  the  diphenyl- 
hydrazone, or  a  yield  ot  99 '7  per  cent. — A.  f?. 

Ketoses ;  Isolation  of .     //.     C.  Xeuberg.    Ber.,  1902, 

35,  [14],2G26— 2633. 
The  ketose  sugars  unite  with  raethylphenylhydrazine 
(CI-I-i)CsH-.N.NH;  to  form  osazones  (this  .Journal,  1902 
506).  This  reactiou  is  common  to  the  ketoses  of  all  series. 
Solutions  containing  ketoses  are  obtained  by  oxidising  the 
polyvalent  .alcohols.  The  v.arious  methods  of  oxidation— 
by  nitric  acid,  soilium  hypobromite  (E.  Fischer),  hydrogen 
peroxide  and  ferrous  sulphate  (B^enton),  lead  peroxide  and 
hydrochloric  acid  (E.  Fischer) — give  very  different  yields 
of  ketose.  The  last  method  is  most  generally  applicable, 
but  Fenton's  method  gives  the  best  result  with  erythritol ; 
with  the  alcohols  of  other  series  it  yields  strongly-reducing 
sugars,  which  contain,  however,  little  ketose,  and  a  portion 
of  the  sugar  is  entirely  decomposed. 

i-Eri/thrulose  methi/Ipheni/losazonc  is  obtained  bj  oxi- 
dising erythritol  by  hydrogen  peroxide  and  ferrous  sulphate, 
evaporating  with  barium  carbonate  in  vacuo  at  40°  C, 
extracting  with  alcohol,  treating  the  extract  with  methyl- 
phenylhydrazine  and  acetic  acid,  and  crystallising  the 
deposit  from  boiling  benzene.  The  osazone  melts  at 
158° — 159'  C,  but  after  two  days  the  melting  point  sinks 
to  140° — 143°  C.  without  any  perceptible  alteration  in  the 
compound. 

i-Xyloketose  methylpkeniflosazone.  —  Syrupy  xylite  is 
oxidised  by  lead  peroxide  and  hydrochloric  acid,  and  the 
resulting  sugars  treated  with  methylphenylliydrazine  as 
above.  The  osazone  forms  fine  yellow  matted  needles, 
which  melt  at  173  C.  i-Riboketose  methytphenylosazone, 
obtained  from  the  sugars  formed  by  the  oxidation  of 
adonite,  softens  at  171"  C.,and  melts  at  175°  C.  I-taijatose 
mcthi/lpheni/losazonc  is  obtained  in  the  same  manner  from 
dulcite.     It  melts  at  148° — ^150°  C. 

The  products  of  the  condensation  of  glycol  aldehyde 
and  glycerose  under  the  action  of  alkalis  were  also 
examined.  Glycol  aldehyde,  prepared  by  Fenton's  method 
(J.  Chem.  Soc,  67,  774),  was  treated  by  Fischer  and 
Landstemer's  process  (Ber.,  25,  2549),  the  product  neutra- 
lised by  acetic  acid,  and  heated  with  methylphenylhydrazine 
acetate  for  a  long  period.  No  osazone  could  be  obtained, 
but  the  phenylosazone  was  obtained  iu  quantity.  Thus 
Fischer's  hypothesis  is  confirmed,  that  glycol  aldehyde 
condenses  to  aldotetrose. 

Wohl  and  Neuberg  have  sho^vn  that  "  glycerose  "  con- 
tains no  glycerylaldehyde,  and  that  the  same  products  are 
obtained  by  condensing  aldotriose  and  ketotriose  (Ber., 
33,  i3108).  Acrose  was  prepared  from  glycerin  by  the 
method  given  by  Fischer  and  Tafel  (Ber.,  20,  2566,  3384), 
and  treated  with  methylphenylhydrazine ;  the  osazone,  after 
a  difficult  purification,  crystallised  from  10  per  cent,  alcohol 
in  reddish-yellow,  matted  needles,  which  melted  at  158°  C. 
(corr.).      It  was  identical   with   d-fructose    methylphenyl- 
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osazone ;    hence,    acrose    consists,   in    p:irt    at    least,   of 
d-fructose,  as  Fischer  had  assumed. 

The  "  formose,"  ohtained  by  Loew  by  the  condensation 
of  formaldehyde  by  the  action  of  lime  (J.  prakt.  Chem., 
33,  321)  yields  a  pentose  methylphenylosuzone,  which 
crystallises  from  ethyl  acetate  in  tine  yellow  needles, 
grouped  in  stars,  and  melting  at  137°  C.  (corn),  thus 
differing  considerably  from  the  isomerides  hitherto  known. 
Consequently  the  ketopentose  must  have  a  branched  carbon 
chain,  or  not  have  the  ketose  group  in  the  aposilion. 

—A.  C.  W. 

Tobacco  ;  Chemistry  of .     K.  Kissling.     Chem.-Zeit., 

1902,26,  [Sar.  672—673. 
The  author,  in  continuing  his  work  on  this  subject  (this 
.Journal,  1900,  696,  787),  has  made  a  series  of  experiments 
to  determine  the  variation  in  the  different  constituents 
during  the  growth  of  the  plant  and  the  subsequent  drying 
and  fermentation  processes.  The  nicotine,  wax,  and  resins 
were  determined  as  described  in  the  former  communications. 


For  the  isolation  of  the  malic,  citric,  and  oxalic  acids,  tl 
following  simplified  method  was  adopted  : — A  mixture  - 
10  grms.  of  the  tobacco  and  10  grms.  of  pumice  sione  Wi 
triturated  in  a  mortar  with  10  grms.  of  dilute  sulphuric  ac 
(20  per  cent,  strength),  and  then  extracted  with  ether  f 
20  hours.  The  ethereal  extract  was  distilled,  and  tl 
residue  taken  up  with  water  so  as  tj  form  100  e.c.  in  a 
Half  of  this  liquid  was  then  taken  for  the  determiuatiou 
the  malic  and  citric  acids  by  titration  with  bariu 
hydroxide,  and  separation  of  the  barium  salts  by  treatme 
with  definite  quantities  of  alcohol ;  whilst  the  oxalic  ac 
was  determined  in  the  remainder  of  the  liquid  by  the  usu 
methods. 

The  results   thus   obtained  are    shown   in   the  subjoini 
table  where  (1)  denotes  the  young  plants  before  planting 

(2)  the  ]ilants  after  the  development    of  the  four  leaves 

(3)  shortly  before  pruning;  (4)  shortly  after  pruning;  (. 
the  ripe  tobacco;  (6)  the  dried  tobacco;  and  (7)  tl 
fermented  tobacco.  The  results  are  calculated  upon  tli 
anhydrous  tobacco.  I 


Constituents. 

1. 

2. 

3. 

4. 

.-. 

m 

Wax  

Per  Cent. 
0-414 
0-15 

rso 

0-71 
2-35 
3-41 
4-98 
1-61 

Per  Cent. 
0-331 
0-21 
1-89 
1-00 
2-S5 
5-80 
6-34 
1-89 

Per  Cent. 
0-444 
0-3S 
1-99 
0-71 
2-B4 
5-75 
6 -OS 
1-93 

Per  Cent. 
0-378 
0-45 
1-92 
0-Bl 
1-13 
6-79 
6-21 
1-95 

Per  Cent. 
0-270 

2-78 
0-91 
4-2(i 

Per  Cent. 
0-248 
0-64 
2-40 
0-68 
2-67 
5-90 
6-17 
1-98 

Per  Cent 
0-297 

O'dO 

Resin  soluble  in  petroleum  spirit . . , 

ether  

alcohol 

201 
0-7S 
3-21 
4-78 

.■i-Sft 

2-11 

X 

With  regard  to  these  determinations  the  author  states 
that  the  mean  amount  of  wax  found  in  17  samples  of 
fermented  tobacco  was  0- 27  per  cent,  the  maximum  being 
0-39  percent.  The  relative  and  absolute  increase  in  the 
amount  of  nicotine  is  in  accordance  with  the  results  of 
V.  Kosutany  (Chem.  Unters.  der  Tabakssorten,  Buda-Pest, 
1882,  p.  41),  who  found  that  a  plant  which  contained  no 
nicotine  for  21  days  after  planting,  contained  0-47  per 
cent,  alter  55  days,  and  1-92  per  cent,  after  77  days.  In 
general,  the  proportion  of  nicotine  diminishes  during  the 
fermentation  (Kosutany),  but  this  was  not  the  case  with 
«he  sample  examined  by  the  author. — C.  A.  M. 
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BoABD  OP  Trade.  MEMORiNDOM  on  the  Comi-arative 
Statistics  of  Population,  iNDnsTRT,  and  Com.merce 
OF  THE  United  Kingdom  and  some  leading  Foreign 
Countries.  [(~^d.  1199.]  Price  &\d.  Eyre  and  Spot - 
tiswoode,  Kast  Harding  Street,  London,  E.O. 

This  memorandum  contains  the  results  of  an  examination 
of  the  statistics  relating  to  the  trade  of  the  United  Kingdom, 
and  of  France,  Germany,  and  the  United  States,  in  recent 
years,  with  a  view  to  supplementiug  and  bringing  up  to  date 
the  information  contained  in  a  similar  memorandum  issued 
in  1897  (British  and  Foreign  Trade  —  Memorandum 
[C. — 9322].  Price  dd.)  The  conclusions  now  arrived  at 
do  not  differ  materially  from  those  stated  in  the  earlier 
Return,  viz.,  that  whilst  the  United  Kingdom  is  still  ahead 
of  Germany  and  the  United  States  in  its  power  of  manu- 
facture for  export,  those  countries,  beginning  from  a  lower 
level,  are  travelling  upwards  more  rapidly  tlian  the  United 
Kingdom,  which  occupies  a  higher  eminence. 

Various  statistical  tables  dealing  with  the   foreign  trade 
of  various  countries  are  appended  to  the  memorandum. 

•Census  Bdlletfn  [12ih  Census  of  the  United  States]. 
June  16,  1902.  No.  190.  Bureau  of  Statistics,  Wash- 
ington, D.C.  The  Utilis.ation  of  Wastes  and  Br- 
PitoDucTs  IN  Manufactures. 

■This  Bulletin,  a  quarto  pamphlet  of  26  pages,  was  prepared 
and  compiled,  under  the  direction  of  the  C'hief  Statistician 
for  Manufactures,  Mr.  North,  by  Henry  G.  Kittredge,  of 
Boston,  U.S.A.     This  ia  set  for*  h  in   a  prefatory  letter  to 


the  Director  of  the  Census,  the  Hon.  Wm.  II.  Merriai 
Special  reference  is  made  in  this  Bulletin  to  the  decade 
1890 — 1900,  and  the  following  are  the  branches  of  manufa 
ture  under  which  information  is  given  on  the  subject  state 
— I.  Iron  and  Steel  Industry.  II.  Lumber  and  Timber  Pr 
ducts.  III.  Paper  Manufacture.  IV.  Slaughterhouse  Pr 
ducts.  V.  Woollen  Industry.  VI.  Cotton  Manufacturii 
Industries.  "VII.  Cottonseed  Oil  Industry.  VIII.  Iieath 
Industry.  IX.  Dyeing  Industry.  X.  Silk.  XI.  Stari 
Indust^^.  XII.  Old  Rubber.  XIII.  Breweries.  XI" 
Tin  and  Mussel  Shells.  XV.  Glass.  XVI.  Aehe*.  & 
XVII.  Corn  Pith.  XVIII.  Glycerin.  XIX.  Printers' Ii 
Rollers.     XX.  Powdered  Milk.     XXI.  Corn  Oil. 

Chemicals  and  Allied  Products.  June  25,  190 
Bulletin,  No.  210.     Bureau  of  Statistics,  Washington,  D.C 

This  Bulletin,  a  quarto  volume  of  30G  pages,  was  prepart 
under  the  direction  of  the  Chief  Statistician,  by  MefS' 
Dr.  C.  E.  ilunroe  and  Dr.  T.  il.  I'hataid.  In  tl 
bulletin  we  have :  Firstlt/  : — A  ^erics  of  special  repoi 
relating  to  the  manufacture  of  chemicals,  clussitied  und 
19  groups  :  I.  Acids.  II.  Sodas.  III.  Potashes.  1 
Alums.  V.  c:oal-tar  Products.  \T.  Cyanides.  Vi 
Wood  Distillation.  VIll.  Fertilisers.  IX.  Bleacbii 
Materials.  X.  Chemicals  produced  by  the  aid  of  Electricil 
XI.  Dyestuffs.  XII.  Tanning  Materials.  XIU.  Pain 
Pigments, and  Varnishes.  XIV.  Explosives.  X\'.  Plasti' 
XVI.  Essential  Oils.  XVll.  Compres.sed  and  Liqucti 
Gases.  XVIII.  Fine  Chemicals:  and  XIX.  Genei 
Chemicals.  1  here  is  also  a  sub-group,  .\1.X.  A.,  and 
final  group,  XX.,  termed  •■Miscellaneous."  These  repo 
give  concise  general  descriptions  of  the  branches 
industry  referred  to,  followed  by  more  particular  di 
as  to  the  actual  factories  and  plants  in  operation,  w\ 
statistics  as  to  consumption,  yields,  total  output,  5 
Secundli/  : — Frompage  9  7  to  1 5  7  there  is  a  series  of  elabori. 
tables,,  showing  Imports  for  Consumptioii  for  the  Yet 
ending  June  30,  1891 — 1900:  "Fertilisers:  Summary' 
States,  1900."  "  Dye.stuffs  and  Extracts:  Summary 
.States,  1900  "  ;  and  similar  tables  for  Paints  ;  Varnishc 
Explosives;  Essential  Oils:  Chemicals;  Bone,  Ivory,  a 
Lampblack ;  Chemicals  and  allied  Products.  Thirdly  : 
As  an  Appendix,  there  is  a  classified  •'  Digest  of  I'nil 
States  Patents  relating  to  the  Chemical  Industries  "  (Pi 
ducts  and  Processes).     The  groups  are  those  already  giv 
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[.  to  XIX.).  Under  these  groups  in  the  table  of  contents 
lere  is  an  index  referring  to  pages  164  to  306,  where 
Mcise  abstracts  are  given  of  the  I'.S.  Patents  issued  up 
1  and  including  1900.  j 

isTERNATIONAL    C.VTALOGL'E    OF    SCIENTIFIC     LITERATURE.    ; 

First  Annual  Issue.  D.  Chemistry.  Published  for  the 
International  Council  by  the  Royal  Society  of  London. 
Vol.  II.,  Part  I.  1902  (June).  Harrison  aud  Sons,  45, 
St,  Martin's  Lane,  London.     Price  21s. 

iO  volume,  containing  444  pages  of  subject-matter,  a  list 
■  journals,  with  abbreviated  titles,  :iud  an  alplKibetical 
dex  to  organic  substances,  ending  on  page  468.  The 
ilume  consists  of  three  parts  :— (n)  Schedules  and  Indexes  | 
,  four  langu.ige?,  Enghsh,  French,  German,  and  Italian; 
-0  An  Authors'  Catalo.'jue  ;  and  (c)  A  Subject  Catalogue, 
y  a  special  scheme  of  numbering  a  worker  on  any 
.rticular  subject  is  enabled  to  find  the  various  papers 
■aling  with  that  subject,  grouped  together.  Such  papers 
11  be  found  in  two  ways:  either  by  consulting  the 
hednle  or  else  the  index  to  the  Schedule.  But  if  only 
e  name  of  the  author  of  a  paper  be  remembered,  the 
bject,  with  reference,  can  be  gleaned  by  reference  to  the 
■jtbors'  Catalogue.     With  regard  to  the  abbreviated  titles 

joamals  referred  to,  if  these  be   not  tinderstood,  a  key 

provided  at  the  end  of  the  volume. 

vNDBUCH  DER  Anoegaxischen  CiiEMiE.     Hcrausgegcben 
von  Dr.  O.  Dammek.     IV.  Band.     Die  Kortschritte  der   [ 
anorganischen    Chemie    in     den     .Tahren     1R92— 1902.   | 
Beatbeitet  von  den  Herren  Baur,  Kichard  Meyer,  Muth-   j 
mann,   Nass,    Nernst,    llothmund,   Stritar,    und    Zeisci. 
Lieferung  3.     Ferdinand  Enke's   Verlag,  Stuttgart,  Ger- 
■many.     1902.     Price  M.  4. 

IS  forms  Part  III.  of  Vol.  IV.  of  Dammer's  Handbook  | 
Inorganic  Chemistry,  and  runs  from  page  331  to  page  j 
I.  It  commences  with  the  subject  of  the  Compounds  of  | 
osphorus  n-ith  Oxyijeii,  and  ends  with  Ammonium,  its  j 
,/(s,  and  the  Uydro.rijlamine  Sails.  ' 
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Application  of  Science  to  Industry. 

iLondo7t  Counti/  Council,  Terhnical  Education  Board. 
j,)Ort  of  the  Special  Sufi-Committee  on  the  Application  of 
Science  to  Industry,  July,  1902. 

he  report  embodies  the  conclueions  drawn  from  an 
iiiry  into  the  relation  of  science  to  industries,  especially 
i  espect  to  the  training  required  by  those  who  desire  to 
I'lify  themselves  to  take  leading  positions  in  scientific 
i  istries.  On  account  of  the  many  statements  that  have 
•  eared  within  recent  years  in  reference  to  the  transfer  to 
f|^r  countries  of  industries  once  carried  on  in  London  and 
i'ther  parts  of  the  United  Kingdom  and  of  the  relati%'e 
flQg  behind  of  the  United  Kingdom,  including  partica- 
I'rthe  County  of  London,  in  certain  other  chemical  and 
e  trical  industries,  attention  has  been  given  to — (1)  The 
\\  of  business  to  the  United  Kingdom,  so  far  as  it  is  owing 
ti nferiority  of  scientific  training;  and  (2)  the  i.ature  of 
t  training  required  and  the  present  provision  of  such  train- 
ii  in  England,  and  especially  in  London,  together  with 
tl' means  for  bringing  the  training  within  the  reach  of  those 
»  require  it. 

Sealing  first  with  the  question  of  the  loss  of  busiuess, 
•'.committee  state  that  they  are.  unable  to  resist  the 
til lusion  that  various  branches  of  industry  have,  during  the 
Pi  20  or  30  years,  been  lost  to  this  country  owing  to 
f<gn  competition  ;  that  in  many  others  our  manufacturers 
M  fallen  seriously  behind  their  foreign  rivals  ;  that  Lon- 


don, in  particular,  has  distinctly  suffered ;  and  that  these 
losses  are  to  lie  attributed,  ia  no  small  degree,  to  the 
superior  scientific  education  provided  in  foreign  countries. 
Reference  is  made  to  the  transfer  from  England  to  Ger- 
many and  America  of  numerous  departments  of  manufac- 
turing chemistry  and  electricity,  including  the  aniline 
colour  industry,  the  nuanufacture  of  tine  glass  for  scientific 
and  optical  purposes,  of  the  finer  kinds  of  pottery,  of 
dynamos,  magnet  steel,  the  materials  used  for  resistance 
coils,  and  the  paper  employed  for  insulating  underground 
cables.  In  addition,  it  is  pointed  out  that,  following  the 
establishment  of  an  elaborate  scientific  study  of  brewing,  the 
exports  of  beer  from  Germany  and  Holland  have  risen  from 
736,750/.,  in  1890,  to  1,177,600/.,  in  1901.  Attention  is  also 
drawn  to  the  fact  that  a  large  proportion  of  the  mining 
engineers,  metallurgists,  and  chemists  employed  in  the 
numerous  mining  enterprises  of  our  colonies  are  drawri,  not 
from  the  mother  country,  but  from  Germany  or  the  United 
States,  thus  involving  a  serious  loss  of  well-paid  posts,  many 
of  which  one  might  naturally  have  expected  to  be  filled  by 
Londoners.  Det;iils  of  the  extent  and  nature  of  the  loss  in 
each  industry  referred  to  are  given.  The  far-reaching  effects 
of  the  loss  of  any  industry,  or  of  a  part  of  any  industry,  are 
concisely  summarised  ;  it  prevents  the  birth  of  cognate 
industries,  which  every  healthy  industry  lends  to  produce  : 
it  discourages  research,  and  by  forcing  buyers  to  seek  goods 
abroad  induces  them  to  purchase  other  goods  there  which 
can  be  obtained  equally  v/ell  at  home. 

In  respect  to  the  causes  of  this  loss  of  trade,  different 
industries  have  been  affected  by  different  causes,  but  there 
was  practically  a  consensus  of  opinion  amongst  the  wit- 
nesses examined  by  the  committee  that  the  relative  back- 
wardness of  our  scientific  industries  is  in  the  main  due  to 
the  deficiencies  of  our  educational  system.  Economic 
conditions,  patent  laws,  and  legislative  restrictions  have, 
according  to  the  views  of  certain  witnesses,  contributed  to 
the  loss  of  trade ;  temporary  prosperity  and  temporary 
demand  for  a  certain  class  of  goods  have  deterred  those  in 
authority  from  entering  upon  fresh  developments,  and  the 
immeuse  progress  of  scientific  industries  abroad  has  rendered 
the  manufacturer  here  timorous  in  his  efforts  to  advance. 

That  industries  are  affected  by  education  is  shown  by  the 
vitality  of  scientific  industries  in  those  countries  in  which 
the  system  of  secondary  education  is  supplemented  by 
scientific  education  of  university  rank,  for  the  perfecting  of 
which  no  expense  is  spared.  This  condition  obtains  in 
Germany,  Switzerland,  and  the  United\States,  and  there  is 
ample  evidence  of  the  rapid  development  of  scientific  indus- 
tries in  these  couutrios. 

Summing  up  the  evidence,  the  committee  is  convinced 
that  the  main  causes  of  our  relative  failure  in  the  chemical, 
optical,  and  electrical  industries  are :  (a)  The  lack  of 
scientific  training  of  the  manufacturers  themr.elves,  and 
their  consequent  inability  to  recognise  the  importance  of 
scientific  assistance ;  (i)  the  defective  condition  of  our 
secondary  education,  and  the  consequent  lack  of  sutEciently 
prepared  recruits  for  advanced  technological  training; 
(c)  the  lack  ofasuthcient  supply  of  young  men  who  have  been 
trained  in  scientific  principles  and  methods,  and  in  the  appli- 
cation of  science  to  particular  industrial  processes  ;  (d)  the 
lack  of  any  institution  providing  adv.'inced  technologiciil 
training  which  is  sufficiently  endowed  to  enable  it  to  give 
adequate  attention  to  post-graduate  or  advanced  work. 

Dealing  next  with  the  nature  of  the  training  required  for 
future  leaders  of  industry  and  the  present  provision  for  such 
training,  the  committee  states  its  conviction  that  scientific 
industries  have  suffered,  not  only  through  defects  in  higher 
scientific  education,  but  even  to  a  greater  extent  through 
defects  in  general  and  secondary  education.  The  science 
teaching  in  secondary  sciiools,  it  is  pointed  out,  is  to  be 
regarded  as  valuable  almost  entirely  for  its  mental  training  ; 
for  scientific  instruction  the  subsequent  years  of  university 
education  must  be  mainly  relied  on.  The  committee  is 
further  of  opinion  that,  "  In  the  majority  of  secondary 
schools  the  curriculum  has  been  so  hampered  by  the 
exigencies  of  examining  authorities  and  of  examinations 
that  the  teacher  has  been  compelled  to  devote  undue  atten- 
tion to  storing  the  minds  of  the  students  with  facts  for 
reproduction   at   the    expense  of    the  time   which    should 
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■be  devoted  to  stimulating  their  reflective  powers  and 
making  them  think.  In  after  life,  those  who  enter  upon 
industrial  pursuits  too  often  regard  science  with  distrust,  and 
to  some  extent  this  distrust  is  merited,  owing  to  the  insuth- 
c-ient  preparation  and  training  of  those  who  offer  themselves  , 
for  responsible  posts  in  scientific  industries." 

In  respect  to  science  instruction  at  the  university  and  at 
institutions  of  university  rank,  there  is  undoubted  evidence 
of  the  need  for  providing  increased  and  more  accessible 
opportunities  for  the  young  chemist,  electrician,  and 
engineer.  Keferencc  is  made  to  the  evening'  work  of  the 
London  Polytechnics,  and  it  is  recognised  that  the  highest 
grade  of  technical  edncation  must  be  carried  on  in  an 
mstitution  of  university  rank  open  during  the  day.  The 
existing  institutions  of  this  rank  in  London  are  hampered  in 
their  attempts  to  supply  the  requisite  training  by  deficient 
endowment,  deficient  accommodation,  deficient  teaching 
power,  deficient  equipment,  and  by  the  deficient  preparatory 
training  of  the  students.  The  high  fees  charged  in  London 
as  compared  with  those  of  German  and  American  univer- 
sities and  colleges  and  the  dependence  of  the  salaries  of  the 
teaching  staff  upon  fees  are  two  of  chief  factors  that 
necessitate  increased  endowments.  The  fees  at  University 
College  and  King's  College  amount  to  about  51)/.  a  year, 
whereas  the  cost  in  Germany  is  from  10/.  to  20/.  The 
Committee  recognises  that  there  is  much  overlapping  and 
waste  of  energy  and  accommodation  in  London  due  to  the 
attempt  of  several  of  the  institutions  to  embrace  all  sulijects, 
and  suggest  the  co-ordination  of  the  courses  of  study  in  the 
different  colleges  as  a  means  of  improving  their  teaching 
efficiency,  equipment,  and  of  keeping  them  up  to  date ; 
these  objects  necessitate  in  addition  a  moderate  increase  in 
the  incomes  of  the  institutions  from  a  reliable  source. 

Apart,  however,  from  the  mere  undergraduate  science 
teaching,  the  committee  is  specially  impressed  by  the  need 
for  more  advanced  training  in  the  application  of  science  to 
industrial  processes,  such  training  to  be  of  the  nature  of 
post-graduate  work  and  specialist  teaching.  The  greatest 
need  of  Loudon  at  the  present  time  is  the  coordination  of 
the  provision  for  the  highest  grades  of  education,  and  the 
development  of  new  departments,  so  that  professors  of  the 
highest  distinction  and  practical  training  should  have  under 
their  supervision  post-graduate  or  other  advanced  students 
carrying  out  research  work  in  such  subjects  as  the  various 
branches  of  chemical  technology,  electro-chemistry,  optics, 
the  different  applications  of  electricity  to  industry,  railway 
engineering,  hydraulics,  naval  architecture,  and  marine 
engineering.  It  is  further  recognised  that  it  is  of  the 
highest  importance  to  our  industrial  well-being  that  adecjuate 
provision  should  be  made  for  original  investigation  and 
discovery.  As  stated  by  one  of  the  witnesses,  "one  of 
the  most  pressing  requirements  of  the  the  moment,  demanded 
not  only  in  the  interest  of  chemical  industry,  but  in  that  of 
our  manufacturing  industries  generally,  is  the  adequate 
endowment  and  encouragement  of  research.  Original 
scientific  research  is  the  fountain-head  of  new  knowledge, 
the  vital  stimulus  of  industrial  growth,  the  originator  of 
new  industries  and  the  sustainer  of  old." 

The  committee  states  that  the  education  of  a  leader  of  a 
scientific  industry  should  include  (1)  a  good  general  educa- 
tion on  the  classical  or  modern  side  of  a  secondary  school 
up  to  the  age  of  17  or  18;  (2)  three  years'  training  for  the 
B.Sc.  degree,  followed  by  (3)  two  years'  "  post-graduate  " 
work,  in  order  to  obtain  the  D.Sc. 

The  necessity  for  training  in  subjects  beyond  those 
principally  applicable  to  the  industry  in  view  is  regarded 
as  of  great  importance,  and  the  desirability  of  including 
some  kuowledye  of  economies  and  of  commerce  in  the 
curriculum  for'  leaders  of  industry  was  strongly  advocated 
by  many  witnesses.  It  was  pointed  out  by  some,  for 
instance,  that  "  leaders  of  industries  are  not  of  necessity 
men  possessing  great  scientific  knowledge,  but  rather  men 
with  commercial  organising  power  or  business  ability,  and 
that  the  leading  position  of  Germany  in  certain  chemical 
industries  is  due  more  to  the  appreciation  by  her  com- 
mercial leaders  of  scientific  methods,  than  to  the  mere 
possession  of  a  multitude  of  highly-trained  graduates  in 
science,  who  are  willing  to  devote  their  talents  and  acquire- 
ments to   the    service  of    industry  for  a   very   moderate 
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remuneration."  In  this  country  it  is  necessary  to  inoifea 
the  knowledge  and  respect  for  science  of  our  business  me 
and  also  to  develop  in  our  students  of  applied  teieiice 
corresponding  respect  for  the  business  and  economic  aspeo 
of  industry.  There  is  already  a  demand  for  highly-train. 
electricians,  and  it  is  to  be  regretted  that  many  studet 
are  tempted  to  enter  works  before  they  have  finished  tht 
course  of  training,  v/hich  even  when  finished  is  far  fro 
complete.  Well-paid  posts  for  chemists  are  at  present  rai 
but  the  demand  is  slowly  increasing  and  will  further  increa 
as  soon  as  fully-trained  men  have  had  the  opportunity 
prove  their  commercial  value.  It  is  for  men  who  are  w. 
qualified,  but  at  the  same  time  are  prepared  to  enter  upi 
their  industrial  career  at  low  salaries  with  the  determinatii 
to  work  their  way  up,  that  the  higher  training  is  special 
needed,  and  it  is  to  such  men  that  we  must  look  for  t 
renewal  of  our  vitality  in  scientific  industries. 

Concluding   their  report   with  a  review  of  the  work 
the  Technical  Education  Board,  the  committee  states  th 
the    expenditure   required   to    put   London   in    a    positi 
to  equip  itself  as  well  as,  say,  Berlin,  is  altogether  beyoi 
the  range  of  the  sums  with  which  the  County   Council  h  t  '^' 
entrusted  the  Technical  Education  Board,  and  even  beyoi     ** 
the   amount    which   it   could  legally   spend  on  technii  i  !■ 
education.  !  (  *'* 

The  matter  is  one  of  national  concern,  and  it  is  hoji  ill  jj 
that  either  out  of  private  or  public  funds  something  may! 
done  to  repair  the  negligence  of  the  past. 

The  Committee  recommends  that  the  Technical  Edacali 
Board  of  the  London  County  Council  should  continue 
present  policy  of  improving  the  amount  and  efficiency 
the  science  training  in  the  secondary  schools  ;  of  CDabli 
the  polytechnics  to  improve  and  extend  their  chemical  a 
physical  laboratories  and  their  electrical  and  engineer! 
workshops ;  of  aiding  the  university  colleges  and  I 
University  of  London  in  their  technical  departments ;  a 
of  awarding  substantial  scholarships  to  deserving  Candida 
of  scanty  means.  It  is  specially  impressed  by  the  need 
higher  salaries  being  provided  for  science  teachers,  alike 
the  secondary  schools  and  university  colleges,  ia  order 
secure  and  retain  the  best  men,  and  to  make  them  indepi 
dent  of  students'  fees  ;  by  the  desirability  of  lowering  t 
fees  at  the  university  colleges,  and  by  the  importance 
extending  the  scholarship  ladder,  in  respect  of  exceptioi 
students,  to  a  later  age  than  is  at  present  customary, 
does  not,  however,  feel  able,  in  the  present  financial  positi 
of  the  Board,  to  press  any  specific  recommendations. 

The  following  paragraphs  conclude  the  report  of  tl 
committee : —  ' 

"It  is  sometimes  stated  that  all  money  expended 
higher  technical  educaiion  is  so  much  lost  to  the  poo  ■ 
or  wage-earning  classes.  This  is  very  far  from  tbetru, 
for  unless  the  highest  technical  training  is  provided,  a. 
adequate  provision  made  for  research  and  discovery,  i 
creation  of  new  industries  will  be  checked,  existing  indusli 
may  decay,  and  the  demand  for  skilled  lahour  maydeoreo. 
Moreover,  if  the  scholarship  ladder  is  completed,  tliecic  ■ 
son  of  the  mechanic  will  he  in  as  good  a  position,  so  far  • 
training  is  concerned,  as  the  son  of  the  capitalist." 

•'  If  it  is  asserted  that  England  has  fallen  so  far  beb  1 
in  the  application  of  science  to  industry,  that  it  is  usel> 
to  expend  large  sums  of  money  in  an  attempt  to  regal  \ 
position  which  has  been  irrevocably  lost,  we  would  re 
that  there  is  no  finality  in  any  industry  ;  that  all  indastr . 
if  they  are  to  survive,  must  become  scientific  indoslri ; 
and  that  if  machinery  is  set  in  motion  by  which  new  kuc- 
ledge  is  created,  old  industries  will  be  developed,  and  i  ■' 
industries  will  arise.  If  it  is  urged  that  no  decisive  t'> 
should  be  taken  to  place  the  machinery  for  traiuiDH  pi- 
graduate  students  in  technological  research  on  a  satisfecl . 
basis'until  prolonged  inquiries  have  been  carried  out  i 
Germany,  Switzerliind,  and  the  United  .States,  to  ascerli 
the  latest  developments  of  technical  educaiion  in  tli- 
countries,  we  would  n-jdy  that  there  have  already  h  i 
'  sutticient  iuquiries,  and  that  delay  is  d.angcrous.  The  ca'^- 
of  the  want  of  vitality  in  our  scientific  industries  ia  not  r 
to  seek;  it  is  due  to  defects  in  secondary  educalioa,  il 
the  lack  of  adequate  provision  for  training  in  research,  l 
secondarv   education    can   be   m"re   \(  idely   extended ;  t 
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eueral  and  scientific  education,  both  iu  secondary  schools 
3d  schools  of  uuiversity  standing,  can  be  made  more 
loroiigh ;  and  if  further  opportunities  can  be  provided  to 
liable  post-graduate  and  advanced  students  to  obtain 
Jequate  trainiujj  in  technological  research,  there  is  no 
!a8on  to  fear  for  the  future  prosperity  of  our  scienlific 
'idustries." 
'  The  appendices  to  the  report  include  : — 

I.  Letter  and  memoranda  addressed  to  witnesses. 

II.  Precis  of  evidence  received  by  the  sub-committee. 

III.  Extract  from  Lord  Playfair's  Hofmann  ilemorial 
Lecture. 

IV.  Extract  from  the  Appointments  Gazette  (Cam- 
bridge) on  employment  in  breweries. 

•  V.  Extract  from  a  letter  from  Mr.  Conrad  Beck  on 
necessity  of  a  mono-technic  school  of  optics. 

VI.  An  account  of  the  Royal  Technical  High  School 
at  Charloltenburg. 

,  The  sub-committee  consisted  of  Mr.  H.  J.  Powell  (chair- 
an),  Mr.  A.  A.  Allen,  Mr.  W.  Bousfield,  :SIrs.  Bryant, 
lie  Rev.  K.  S.  de  Courcey  Laffan,  Mr.  \V.  Leaf,  Sir  Philip 
.agnus,  Mr.  T.  A.  Organ,  Sir  Owen  Ivoberts,  Mr.  F.  W. 
icrney,  Mr.  Graham  Wallas,  Mr.  H.  Ward,  Mr.  Sidney 
'ebb.  Dr.  C.  A.  K()hn(hon.  secretary  of  the  sub-committee), 
;id  Dr.  Garnett  (secretary  of  the  Technical  Education 
aard).  The  witnesses  were  Dr.  J.  W.  Swan,  F.R.S.,  Sir 
ernhard  Samuelson,  F.K.S.,  Sir  Henry  Roscoe.  F.R.3.,  Dr. 
rant  Clowes,  Prof.  James  Dewar,  F.R.S.,  Dr.  J.  T.  Merz, 
r.  W.  H.  Perkiu,  F.S.S.,  Prof.  Sir  W.  Ramsay, 
R.S.,  Mr.  Thos.  Tvrer,  prof.  Meldola,  F.R.S.,  Mr.  George 
jjilby,  Dr.  T.  E.  Thorpe,  C.l!.,  F.R.S.,  Prof.  W.  E.  Ayrton, 
iR;S.,  Prof.  U.  E.  Armstrong,  F.R.S.,  Mr.  I.  Levinstein, 
jr.  Alex.  Siemens,  Mr.  Herbert  Jackson,  Mr.  Hugh  Bell, 
Uncipal  Sir  Arthur  Riicker,  F.R.S.,  Mr.  A.  G.  Greeu,  and 
r.  J- Gordon  Parker.  Written  reports  were  also  received 
\m  Prof.  M.  J.  il.  Hill,  F.R.S.,  Prof.  Cormack,  Prof. 
,eining,  F.R.S.,  Prof.  Lunge,  and  Mr.  B.  S.  Rowntree. 
At  a  meeting  of  the  London  County  Council,  held  on 
ily  22,  it  was  resolved,  "  That  the  report  be  received, 
pplied  to  public  bodies  and  libraries,  and  placed  on  sale 
;  the  usual  manner ;  and  that  the  Technical  Education 
')ard  be  instructed  to  report  as  to  the  steps  it  proposes  to 
te  in  order  to  give  f  —  .■  --<«■.  . 
jiniained  in  the  Report.' 

I.—GENEHAL. 

OMPAKATIVE    St.ITISTICS    OF   InduSTKY    AND    COMMERCE 
IN    THE    U.NITED    Kl.NGDOM    AXD    CERT-UX 

OTHER  Countries. 
.  E.  Bateman,  Comm.  Dept.,  Bd.  (if  Trade,  May  1902. 

jTable  C  comjiares  in  detail  the  imports  into  the  L'nited 
jites  from  the  United  Kingdom  and  from  France  and 
];rmany.  lis  object  is  to  show  the  differing  character  of 
\  jse  imports.  The  United  States  is  one  of  the  most  import- 
t  neutral  markets  for  Eurojiean  exporters,  and  there  are 
Daps  of  articles  in  its  import  triide  in  which  one  exporting 
•tion  or  the  other  has  a  predominance,  and  that  comiietitiou 
,iot  general  tbrcuighout.  Although  one  of  most  considerable 
'  the  gains  of  Germany  in  recent  years  as  an  exporter  to  the 
iiited  States  has  been  in  regard  to  sugar  (which  the  United 
(Dgdom  does  not  produce),  her  other  gains  have  been 
(portant  and  deserve  attention. 

.Table  (i  gives  some  details  with  regard  to  our  "  direet  " 
iports  from  Germany.  These  details  are  interesting  as 
(aring  upon  the  question  of  the  extent  of  the  advance 


Articles. 


Total  Value  of  Imports  .  t.,„,„„„„  „„„ 
!         Irom  Germany.         !  ^^/o^^r" 


I  (Average  of  1S96— 1900.) ' 


jmtchouc  manufactures. 
,  iaa  and  earthenware  . . , 

,  isa  manufactures 

(seedcake 

'  ler  and  pasteboard 


£ 
328,000 
301,000 
603,0011 
384,000 
244,000 


1880-84. 


£ 
236.000 
lOS.OOii 
303,0011 
371,0(10 
ISO.OOO 


which  Germany  is  alleged  to  have  made  in  our  home 
market  in  recent  years.  Although  in  several  items  there 
is  a  distinct  advance  in  our  imports  from  Germany,  yet  the 
whole  amount  of  the  trade,  in  some  of  the  articles,  is 
insignificant  in  comparison  with  our  own  home  and  export 
trades  in  those  articles.  The  items  in  which  important 
increases  are  noticeable  in  our  "  direct "  imports  from 
Germany  are  as  given  above. 

Of  caoutchouc  manufactures  we  exported  of  our  own 
produce,  in  1S96 — 1900,  an  annaal  average  of  1,327,000/. 
worth;  of  china  and  earthenware,  1,9.^4,000/.  worth;  and 
of  paper  and  pasteboard,  1,532,000/.  worth. 

There  are  certain  descriptions  of  goods  which  appear  in 
the  returns  as  imports  from  HoUaud  which  that  country 
does  not  produce  for  export,  and  are  really  of  German 
production.  The  particulars  as  to  the  average  annual 
values  of  some  of  the  more  important  of  these  articles  which 
we  received  from  Holland  in  1880-84  and  1896 — 1900  are 
given  below : — 


Description  of  Articles. 


Chemical  manuFactures. 
Dyes  obtained  from  coal 

tar. 

Glass,  window 

.,     manufactures 

Leather 

.,       fjloves 

Metals,     unenumerated, 

wrought. 
Painters'     colours     and 

pigments. 
Paper  and  pasteboiird  of 

all  sorts. 
Ziuc.  crude 

„     manufactures 


Average  i 
Annual  ] 
Value  of 
Imports 
in  I 
18S0-g4. 


Average 
Annual 
Value  of 
Imports 
in  1896— 
1900. 


£ 
231,280 
•407,897 

40,138 
142,551 
255,430 
237,226 

79,002 

401,186 


201,924 
152,612 


Increase  or 
Decrease. 


Increase.   Decrease. 


£ 
97.144 

178,608 


£ 
343,380 

586,505  i 


121.351  j  81,193  I 

2S8.625  1  145.974 

300,445  I  45,000 

(!41,039  !  403,813 

1M,103  1  65,101 


433,918  I 

927,558  { 

381,009  i 
2*4,054  ' 


33,733 

659,598 

182,085 
91,442 


*  Average  of  the  three  years  1882, 1883,  and  1884. 

The  whole  of  the  increases  shown  are  not  due  to  increased 
trade  with  Germany,  But  some  of  them,  and  possibly  a 
large  proportion,  are  due  to  this  cause.  If  this  "  indirect  " 
trade  could  be  accurately  measured,  the  increase  apparent 
from  a  comparison  of  the  figures  of  the  "  direct  "  trade  only 
would  be  increased  by  at  least  50  per  cent.  Bat  whatever 
may  be  said  in  regard  to  the  above  figures,  the  fact  of  the 
existence  of  the  "  indirect  "  trade  with  Germany  must  not 
be  left  out  of  account. 

Conclusions.  —  Some  of  the  main  conclusions  of  this 
Memorandum  may  thus  be  summarised  : — The  increase  of 
population  in  Germany  and  the  United  States  has  recently 
been  greater  than  the  increase  in  the  United  Kingdom,  and 
those  countries  have  rapidly  developed  manufacturing  and 
industrial  power.  As  with  ourselves,  so  with  those  coun- 
tries, the  trend  of  population  has  been  to  the  towns :  neces- 
sarily, therefore,  there  has  been  a  more  vigorous  search  than 
formerly  for  an  outlet  for  the  power  above  referred  to.  We 
are  still  ahead  of  either  country  in  our  power  of  manufacture 
for  export,  but  beginning  from  a  lower  level,  each  country  is 
travelling  upwards  more  rapidly  than  we  are  who  occupy  a 
higher  eminence.  If  peace  is  maintained,  both  Germany  and 
the  United  States  are  certain  to  increase  their  rate  of  upward 
movement.  Their  competition  with  us  in  neutral  markets, 
and  even  in  our  home  markets  will  probably,  unless  we 
ourselves  are  active,  become  increasingly  serious.  Every 
year  will  add  to  their  acquired  capital  and  skill,  and  they 
will  have  larger  and  larger  additions  to  their  population  to 
draw  upon.  It  is  necessary,  therefore,  more  than  ever, 
that  the  change  of  conditions  should  be  recognised,  and 
we  can  scarcely  expect  to  maintain  our  past  undoubted 
pre-eminence,  at  any  rate  without  strenuous  eiiort  and 
careful  and  energetic  improvement  in  method.  The  problem 
how  best  this  can  be  done  is  of  vital  interest  to  all  classes  of 
the  industrial  and  commercial  communit}-  alike,  though  the 
assistance  which  the  State  can  give  in  the  matter  must 
necessarily  be  of  a  limited  character. 
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Table  C. — United   States. 

Statement  shoiving  the  Value  of  the  Imporla  into  the  United 
States  from  the  United  Kingdom,  Germain/,  and  France 
during  (he  Year  ended  June  30,  1900. 

/.  Duly-free  Articles. 


I.   Duiy-free  Articles — continued. 


A  rticles. 


:   United 
Kingdom 


Germany.    Tncare. 


Antimony   ore.    and'  rtgulus    ui- 
metal. 

Asbestos,  unmanufactured   

Beeswax 

Kismutli 

liones,  horns,  and  hoofs  uiniianu- 
facrtured. 

Chalk,  unmanufactured 

Chemicals,  drugs,  and  dyes : 
Alizarine,   natural   or   artificial, 

includins;  extract  of  madder. 
Barks,  cinchona,  or  otiier,  from 
which   quinine    may    be    ex- 
tracted. 

Cochineal 

D.Te  woods:  not  specially  luen- 

*tioned. 
Gums: 

Arabic 

Camphor,  crude 

Copal,  Kauri,  and  Dammar  . . . 
Gambler,  or  terra  jaiionica  .... 

Shellac 

All  other  gums 

Indigo 

Liquorice  root 

Potassiimi : 

Chloride 

Nitrate  or  saltpetre,  crude 

All  other 

Quinine  sulphate  and  all  alka- 
loids or  salts  of  cinchona  bark. 

Sodium  nitrate 

Sulphur  or  brimstone,  crude  .... 

Vanilla,  beans 

All  other  chemicals,  drugs,  and 
dyes  not  elsewhere  specified. 
Clay,  common  blue,  for  the  manu- 
facture of  crucibles. 

Cobalt,  cobalt  ore,  and  zaffer 

Copper : 

Ore  and  regulus 

PiRS,  bars,  ingots,  old,  and  other 
unmanufactured. 
Fertilisers : 

Guano 

Phosphates,  crude  or  native  .... 

Another 

Grease : 

Grease  and  oils 

Hides  and  skins,  other  than  fur 
skins : 

Goat  skins 

All  other 

Hide  cuttings,  raw,  and  all  other 

glue  stock. 
Indiarubber  and  gntta-percha ; 
Unmanufactured : 

Gutta-percha 

Indiarubber  .  -^ 

„  old  scraps  or  re- 

fuse fit  only  for  remanufac- 
ture. 
Minerals,    crude,    not     elsewhere 
specified. 

Oil  cake 

Oils  : 

Mineral 

Vegetable  '■ 
Fixed  or  expressed : 

Other  than  olive 

Volatile  or  essential 

Ores  not  elsewhere  specified  : 

Chrome  

Emery 

M.aneanese  ore 

Nickel  and  nickel  matte,  con- 
taining not  more  than  2  per 
cent,  of  copper. 
Sulphur  ore,  as  pyrites,  Sc,  con- 
taining in  excess  of  25  per  cent, 
of  sulphur. 
Paper-stock,  crude : 

Rags,  other  than  woollen 

Another 

J'aratlin 

Parchment  and  vellum 


Dols.     ' 
2,712 

Dels. 
1.069 

2.4«4 
210.992 
137,798 

125 
1.1103 

250 
9.0113 

60,122 

.. 

63,142 

691.525 

134,351 

16.009 

12,995 
2,708 

25 
636  i 

12,864 
112.524 
146,669 

11.962 
249,320 
895,175 
J. 57.754 

86,209 

1,789 
V,48S 

183.900 

319,329 

2,756 

2,799 

68,716 
;      134,996 

1,768.220 
11,342 
9-23.888 
617,007 

11,162 

19  1 

Dols. 


66.722 
22,043 


155,SS3  : 

32,113 ; 

1,362,399 
14 


96.974 
7,856,.350 


2.784 
2,389 
23.629 

125,205  1 


358 
1,571,656 


102,360 
492 


91,136 
148,029 


354,019 
863,938 


29,715 


1,428.855  :      713.807 

4.986,378  ;  2.774.117 

535,795        275,965 


91,792  63.369 

5,562,680  I      G92.24<! 

H.ViO  I      665,271 


9,635 

81 

1,018 


206,128 
12,465 

79,276 


131.698 
24,411 


272,803 
186,793 


851,350 


3,705 

262,451 


2,809.291 

2,1159,129 
68,714 


746,592 
7,449 


10,524 
106  \ 
1,308 


26,3S5 
161,464 


41,953 
18,059 


15,661 


213,482 


740,086 
2:}-',518 

44,021 
S,364 
8,420 

14,802 


18,825  ' 


187,619  596,624  I  126,622 

1,24,9.592  I  151,756  I  138,974 

4,065  I            -457  j  381 

26,102  '         2,390  1.211 


437 

137 


326,476 
233,171 


21,065 


Articles. 


K^'n'ijrm.p— y-i  F»-«*:' 


Dols. 

Dols. 

Dols. 

Platinum,  unmanufactured 

657.447 

610,314 

50l,67> 

Platinum    vases,   retorts,   vessels, 

27.256 

2,104 

88,6S1 

Slc.  for  chemical  uses. 

124.780 

7,875 

Spirits  distilled : 

Of    domestic    manufacture   re- 

9.205 

685,593 

turned    (subject    to    internal 

revenue  tax). 

Tannine  materials,  not  elsewhere 

1.752 

8! 

^ecified. 

r 

Tar  ami  pitch : 

■ 

Coal  lar,  crude,  and  pitch  of  coal 

ltS.969 

865 

-" 

tar. 

408 

8,117 

Tin  in  bars,  blocks,  pigs,  or  grain 

7.177,134 

110,176 

28,96( 

or  granulated. 

//.   Dutiable  Articles. 


Antimony,  as  regulus  or  metal. . . . 

.\sphaltuin  or  bitumen,  crude 

Beverages  not  elsewhei-e  specified  : 
Cherry   juice    and     other    fruit 
juice  not  elsewhere  specified. 

Ginger  ale  and  ginger  beer 

Lemonade,  soda-W!iter,aiid  other 
similar  waters. 

Prune  juice  or  prune  wine 

All   other   beverages,   not   else- 
where specified. 

Blacking 

Bone  and  horn,  manufactures  of  , . 

Bras<!,  and  manufactures  of 

Candles  and  tapers 

Carbon  

Cement.    Roman,    Portland,    and 
other  hydraulic. 

Cement  for  bicycles.  &c 

Chalk  : 

Prepared  and  preparations  of . . . 
Chemicals,  drugs,  and  dyes : 

.Vrgols  or  wine  lees 

Coal-tar,  colours,  and  dyes 

Dye-woods,  extracts  and  decoc- 
tions of. 

Glycerin  

Lime,  Chloride  of,  or  bleaching 
powder. 

Mineral  waters 

Opium 

Potash,  chlorate  of 

Soda : 

Caustic 

Sal-soda 

Soda-ash 

All  other  salts  of 

Sumac,  ground 

All  other  chemicals,  &c 

Clavs  or  earths  of  all  kinds,  in- 
cluding china  ela.y,  or  kaolin. 

Coal,  bituminous 

Coke 

Collodion,  ininufactnres  of 

Copper,  manufactures  of 

Cotton,  manufactures  of  : 
Cloth : 
Bleached,      dyed,      coloured, 
stained,  painted,  or  primed. 
Earthen,  stone,  and  china  ware  : 
Ch'na,    porcelain,    parian     and 
bisque,    earthen,    stone,     and 
ci-'jckerv  ware: 
Xot  decorated  or  ornamented 
Decorated  or  ornamented  . . . 

Another 

Emery :  ,        ,      .     ^ 

Grains   and  ground,  pulverised 

or  refined. 
■Wheels,  files,  and  macufactures 
of. 
Fibres,  manufactures  of : 

Oilcloths 

Glass  and  glassware : 
Bottles,    vials,   demijiih  is.    car- 
boys and  jars,  empty  or  filled. 
Cylinder,    crown   and    common 

"window  glass,  unpolished 
Cylind.-r      and      crown 
polished : 

Unsiivered 

Silvered 


210,180 


2-17,898 
35,104 

17,807 
155 

17.756 

86.802 

8,779 

13,683 

.377,630 

29.816 

22,953 

2,301 

230,287 

45,744 

777,443 
1,140,659 

3.548 

285.283 

59,781 

173,350 
31.031 
648,442 
133,138 
1.420 
1,942.549 
815.417 

850.064 

119,668 

15,160 

10,519 


29,294 

185  i 


23,487 


89 

15,010 
1,235 

4,656 

3.'),247 

6.097 

8.476 

7V.524 

1.8S5.702 

16.244  , 

2.404 


8.822.162 
5,339 

10.126  I 
177,682 

395,677 

86,961 

7,776 

♦,507 

30 

8 

184,635 

3,145,275 
80,667 

428 
20,465 
82,640 
18,736 


6,449,887  i     600,9 


734,699  92.567 

2,225.128  -  2.619,737 

225,666  I  74,859 

27.107  I  6J4 

8,828  SS4 

405,622  I  18 

42,676  I  186,359 

176,219  '  42,091 

700  1  616,748 


2,20: 
2,85! 


23,»l< 

87: 
2,os 


StM 

Ei:ij£j 

79S.llt 

L 

IWfil 

if: 

11U( 
liM 

'an 

t!iH 

V 

'i^^^ 

sun 

•? 

l»lf 

»* 

uhi 

&lt 

nw 

.S 

tpf, 

»T 

IBn 

awn 

■ii  ' 

mi 

lh» 

mfs 

Wl 

tiie 

«H» 


17129 

i,a»*7 


vi 
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//.  Dutiable  Articles — continued. 


Articles. 


rlasn,  3iC.—cont. 

Pla'e  plass: 
Fliiteil.  rolled,  or  rou^h  . . , 
Cast,  polished,  unsilvered  . 

silvered 

All  other 


:iue 

-rease: 

Gri'.ise  not  elsewhere  specified  . . 
ruiijii'^vder  and  explosive  sub- 
stiiticps : 

<Tuni»owder,  Ac 

1  Vercus^ion  caps,  cartridges,  &c. 
\  ides  and  skins,  other  than  fur 
[skins: 

Hides  of  cattle 

fidia-riibber  and  RUtta-percha: 
'Mfinufaclun's  of: 

,    ff  iitta-percha 

''    Indi;i-riibber 

k  arui  ink  powders 

'.'Ill,  and  nianulactures  of : 

Lftiiii  in  ore  and  base  bullion 

PiiTs.  h\Ts,  old  and  other  in  ore. . 

Maiinfacturea  of 

iitbiT.  and  mannlactures  of : 
IJi-nd.  or  lieltiiiK.  and  solo  Iratlier 
;;alf  skins,  tunnt- d,  or  tanned  ;ind 
dressed,  and  patent,  enamellud 
and  japanned. 

^kins  lor  morocco 

Jpper  leather,  dressed, and  skins 
dressed  and  Hnished. 
I'lovt's  of  kid.  or  other  leather. . . 
II  (>i  her  manufactures  of 


'  ract,  fluid  and  solid 

s.  friction  or  lucifer 

nu-tal    compositions,  and 
ifrH-tnres  of : 

■.'A7.i:  manufactures 

"ther 

I  substances: 


ui 


ral     substances, 
tre  specilied. 


not    else- 


t  lima!  or  rendered  ■ 

'Whale  and  fish 

'Hher 

in.Til 

i-vtable: 

I'lxrd  or  expressed: 

Olivcsalad 

'>;hfr  than  olive 

■I tile  or  >'sseniial 

i   L'm'-nts  and  colours 

•■     iml  nianufactures  of  : 
hufj;raphic  labels  or  prints,  not 
>  isewhere  specified. 

(rehment  papers 

'  other 

P'il  leads,  not  in  wood 

P  mieries.    cosmetics,    and     all 

'■t  preparations. 
1'   T   of   Paris,  CTound  or  cal- 

M. 
Pt  ling  and  finishing  powders  . . 

M 

Se  :  

J  seed  or  flaxseed 

-  other 

Acy.  perfumed     and    all    de* 

'  rintions  of  toilet  soap. 

J- other 

8p.-i,  distill,  d: 

i'  nd  y 

^'Jther '" 

Stti 

Su)  molasses,  and  confectionery : 

3  isses  above  40''  polariscopic 

'^  r.  not  above  No.  16  Dutch 
indard  in  colour  : 

Fieet  supir 

"ane  and  other  smrar ] 

^  e  No.  16  Dutch  standard. . . 

V  ectionery 

^w  ties,  spirit  and  all  other ] 

'in  r 

2invr  spelter,  and  manufactures 

Ol< 

blocks  or  pigs,  and  old 

^ufactures  of 


Ki;gdSm.e«™-y- 


France. 


Dols. 

5,390 

12.506 

150 

lG-t,.'iiO 

li'J.(;22 

32,207 


11,971 

11.939 


(!9,5I6 

2;il.t>l7 

54,118 


10,7.1S 
1,0M6 


40.nti! 
20,043 


1,825,303 
516,333 

♦1S,623 

380,603 

21 

3S4 

12,239 


1.233,152 


10l,:f30 

■1,685 


1,121 

170 

2,225 


42,529 
256,478 

27,283 
526,472 

95,473 

8,833 

507,393 

1.217 

47,251 

830 

4,2.55 
449,520 

93.672 
S11,5B9 

203,036 

36,343 

39,360 

1,261,200 

21,094 


247 


49,228 

179,213 

6 

5,136 

96,488 

21,430 


24,603 
1,106 


Dols. 

153 

16,9H7 

2,44-1 

694.44H 

99,251) 

167,0SS 


2,668 
28,681 


1,220,292 


157,609 

]6S,!I42 

10,128 

7,851 

70 

11,828 


3.3,285 
1,966,263 

2,785,103 

133,525 

2.036 

3,926 

2I,U11 


2.997  I      647,4'!6 


1,439,270 


13,633 

5,029 


13,193 

2,759 

642 


959 
51,652 
162,347 
708,866 

764,061 

29,133 

1,491,259 

62.716 

21,204 

27 

880 
1,343 


98,442 

13,986 

6,574 

6,019 
82,974 
90,867 


12,290,739 

65,995 

1,9.30 

3,474 

939 


96,512 
16,149 


Dols 

1,846 
12,  «8 

334 
485.617 
236,978 

13,131 


511,375 


24.741 

98.599 

5,517 


3,283 
499,680 


2,260,697 
47,860 


103,030 
1,124,492 


1,580 


450,012 

8;, 766 

135,314 

197,642 

23,830 

1,.552 
326,118 

44W18 

2,397 

781 
122 

]24'620 

112.226 

58,969 

625,423 

258,816 

1,584 


563 

10,173 

2,399 

7,486 


436 


Table  G. 

SlafemenI  showing  the  Average  Annual  Value  nf  the 
Imports  of  the  under-mentioned  Articles  into  the  United 
Kin:/(lom  from  Germany  during  the  Quinquennial 
Periods  1880-64,  1891-95,  a7id  1896-1900. 


Principal  Articles. 


Average  i  Averajce  ! 
Annual   i   Annual 
V:ilne  of     Value  <if 
Imports     Imports 

in  in 

1SS0-S4.      1891-93. 


Average 
Annual 

Villus  of 

Imports 

in  1896- 

1900. 


Befir : 

Mum  and  spruce 

Other  sorts 

Brass  and  bronze,  and   manufac- 
tures of,  unetuimeratcd. 

Butter  and  marearin'^ 

Caoutchouc,  manufactures  of 

Chemical     matiufacturr;s,    uueuu- 
iiierated. 

China  and  earthenware 

Dnif?s,  UTUMinmerated. 

I'arinaceous     substances,    unenu- 

meratcd. 

Glass,  window 

„     manufactures,  unenumerated 

Hiiies,  raw 

Lead,  pig 

Leather 

„        gloves  

Manures,  unenumerated 

Oil,  seed 

Oilseed  cake 

Painters'  colours  and  pigments  . . . 

Paper  and  pasteboard 

Paraffin 

Pluinhago 

Rags  and  other  materials  for  paper 

Saltpetre 

Spirits : 

Unenumerated,  not  sweetened  . . 

Sweetened,    or    mixed    or    per- 
fumed. 
Sugar : 

R'iflned  or  candy 

Unrefined 

Glucose 

Yeast,  dried 

Zinc  : 

Crude  

Manufactures 


12.105 

10,651 

23.173 

36,222 

111,091 

28,640 

709,313 

763,023 

91,792 

205,1.34 

271,320 

326,072 

102.990 

238,326 

6l],3t6 

103,871 

252,891 

270.165 

1I7,8S'I 

69,515 

3IIU,U*3 

631,774 

145,778 

161.690 

I   58.910 

96,595 

1   326,.S47 

289,453 

I5,.<.y3 

17,380 

97,747 

103,547 

223,615 

165,918 

12,863 

199,264 

183,612 

209,143 

363,762 

603,818 

2.1,890 

3,985 

28,708 

19,690 

234,.378 

156,810 

86,808 

89,417 

07,184 

63,957 

8,763 

12.974 

5,57,437 

5.837,915 

5.237.3S3 

3,863,287 

234,992 

47,733 

182,781 

117,626 

237,672 

347,127 

132.224 

105,284 

9,333 
36,002 
54,619 

319,153 
3-27,903 
273,739 

300,688 
1(13..302 
279,560 

84.640 

(103,108 

221,093 

101,448 

367,628 

l.«,487 

172,916 

104,326 

383,960 

220,206 

514,123 

1,852 

25,783 

79,661 

75,885 

46,658 
11,375 


6,951,105 

2,at2,ll20 

21,771 

40,315 

295,966 
141,042 


Trade  of  Canton  (China). 
Foreign  Office  Annual  Series,  iVo.  2862. 

L?ad  has  fallen  from  27, 3^)2  piculs  in  1891  to  3,727  in 
19ol. 

In  aniline  dyes  the  import  has  year  by  year  continued  to 
increase,  until  in  1901  it  amounts  in  value  to  no  less  than 
197,175  taels,  against  98,236  taels  in  1891. 

Japanese  matches  alone  seem  to  be  imported  into  South 
China,  to  the  exclusion  of  the  product  of  all  other  countries. 
Cheapness  is  the  sole  recommendation.  Kobe  is  the  great 
centre  of  manufacture.  Economy  in  labour  and  low  freights 
enable  the  Japanese  article  to  monopolise  the  market.  The 
import  in  1901  was  257,624  gross,  against  118,076  gross  in 
1891  and  175,683  gross  in  1896. 

Of  earth-nuts,  in  1 900,  nearly  700,000  piculs  were  imported, 
hut  in  1901  the  amount  fell  to  442,731  piculs,  valued  at 
2,500,000  and  1,500,000  taels  respectively.  In  1891  barely 
200,000  piculs  reached  Canton,  valued  at  less  than  500,000 
taels. 

Of  earth-nut  oil  78,979  piculs  were  imported,  valued  at 
822,180  taels.  Of  other  oils,  bean-oil  figures  for  165,523 
piculs,  valued  at  1,356,777  taels.  Year  by  year  the  import 
of  these  oils  has  been  increasing;  in  1891  only  a  small 
quantity  appears  in  the  Customs  returns. 

Teade  of  Alicante  (Spain). 

Foreign  Office  Annual  Series,  No.  2856. 

There  has  been  a  slight  variation  in  the  importation  of 
manures,  but  an  enormous  increase  in  importation  of 
materials  for  manufacture  of  all  classes  of  artificial 
manures.     Of  these  materials   more  than  one-third  of  the 
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quantity  imported,  say  some  3,200  tons,  came  from  the 
United  Kin<rdora. 

The  exportation  of  e.sparto  grass  was  considerably  less 
than  in  1300.  Kxcept  about  100  tons.all  was  shipped  to  the 
United  Kingdom. 

The  exportation  ot  wine  lees  was  well  sustained;  some 
g.lO  tons  went  to  the  United  Kingdom,  the  remainder  chiefly 
to  Fracce. 

The  exportation  of  lead  shows  .a  heavy  decline.  Of  the 
9,500  tons  shipped  here,  4,400  tons  went  to  the  United 
Kingdom,  the  remainder  almost  all  to  France. 

Institutions  for  Testing  Materi.ils  in  Germany. 
Bd.  of  Trade  J.,  Aug.  7,  1902. 

A  report  has  now  been  received  from  H.M.  Commercial 
Attache  at  Berlin,  which  contams  detailed  information  with 
regard  to  the  various  institutions  existing  in  Germany  for 
testing  materials,  and  especially  the  Prussian  Meohanienl 
Testing  Institute  at  lierlin,  which  tests  metals,  building 
material,  paper,  and  oils.  Mr.  Gastrell's  report,  together 
wilt  detailed  printed  reports  and  other  matter  issued  by  the 
institutious  in  iiuestioo,  may  be  seen  on  application  to  the 
Commercial  Intelligence  Branch  of  the  Board  of  Trade,  .iO, 
Parliament  Street,  London,  S.W.,  on  any  day  between  the 
hours  of  10  a.m.  and  5  p.m. 

Trade  of  Orange  Hiver  Colony. 

Bd.  of  Trade  J.,  Aug.  7,  1902. 

The  following  table  shows  the  value  of  the  principal 
articles  imported  during  the  first  quarter  of  1902,  as  com- 
pared with  the  correspondinj*  period  of  1901 : — 


Articles. 

First  Quarter 
of  1901. 

First  Quarter 
of  1902. 

eather  iiianuracturcs  : 

Boots  and  shoes  and  leather- 
ware. 

Saddler.v  and  harness 

Hardware,  brass,  and  copperware. 

ko. 
Ih-ucs  and  chemicals 

£ 
2,713 

2.38 
1.600 

3,445 

£ 
16.458 

1,2.")9 
15,098 

13,729 
.i.a^u 

Oils  of  all  kiuils 

644          '             1 406 

Total  of  all  imports  .... 

S9,50S 

363,823 

II.—FUEL,   GAS,  AND  LIGHT. 

Coke  in  Gkeat  Britai.n. 
JEng.  and  Mining  J.,  July  19,  1902. 

The  British  Iron  Trade  Association  reports  that  in  the 
Durham  and  Northumberland  districts  in  1901  there  were 
in  existence  1 7, 0.j 8  coke  ovens,  of  which  12,962  were  in 
use  and  4,096  idle.  The  total  coiie  made  was  4,059,643 
tons,  as  against  5,460,965  tons  in  1900;  showing  a  decrease 
of  801,322  tons,  or  14-7  per  cent.,  last  year.  Xo  reports 
from  other  districts  are  made. 

Liquid  Fuel  in  Ceylon. 
Bd.  of  Trade  J.,  Aug.  7,  1902. 

Liquid  fuel  with  a  flashing-point  not  undei-  150'  F.  is  to 
be  exempt  from  the  payment  of  harbour  dues  and  customs 
rent  on  importation  into  Ceylon,  pending  the  amendment 
of  Ordnance  No.  20  of  1898,  by  which  liquid  fuel,  the 
product  of  petroleum,  was  exempt  from  Customs  duty  when 
the  flashing-point  was  not  under  200°  F. 

Production  of  Coke  in  the  Uniied  States. 
Ertg.  and  Mining  J.,  July  25,  1902. 

The  production  of  coke  in  the  United  States  in  1901 
amounted  to  21,795,883  short  tons,  valued  at  44,445,923 
dols.,  as  compared  with  £0,533.348  short  tons,  valued  at 
47,443,331  dols.  in  1900,  and  19,CGS,5t;9  short  tons,  valu('d 
at   84,070,417  dols.,  in   1899.     The  increase  in  production 


in  1901  over  the  preceding  yar  was  1,262,535  short  tonsg 
or  6' 15  per   cent.     The  value    of  the    product,   howeve 
showed  a  decrease  of  2,997,408  dols.,  or  G'3  per  cent. 

Notwithstanding  the   fact  that  the  demand  for  coke  wa 
maintained    throughout    1901,    the    average    price    per    tol 
showed  a  decline  from  2  31  dols.  in  1900  to  2 '04  dols. 
1901.     During  the  spring  of  1900,  prices  were  abnormal] 
high.     In  1901  over  5,500  new  ovens  were  added. 

The  total    number   of   ovens   in  existence    in  1901  wij 
64,001,  as  compared  with  58,484  in  1900. 

Since  1893   the  production  of  coke  in  the  United  Statd 
has  included  that   made  in  by-product  retort  ovens,  and  jl 
1901,  1,179,000  short  tons,  or  a  little  over  5  per  cent,  of  th 
total,  was  by-product   coke.     The  manufacture  of  coke 
by-product  ovens  has  shown  a  considerable  increase  sin^ 
the  first  Semet-Solvay  ovens  were  built  at  Syracuse  in  1893l| 
but  last  year  was  noticeable  rather  for  the  new  ovens  buildl 
ing  than  for  any  decided  increase  either  in  the  number  oil 
completed  ovens  or  in  the  iiicrcased  output.     There  wertf 
1,096  by-product  ovens  building  at   the  close   of  1900,  bq' if 
only  80  of  these  were  added  to  the  completed  ovens  in  190]j![ 
increasing  the  total   from  1,085  to  1,16">.     The   productioi] 
ot  by-product  coke  increased  from  l,u75,727  short   tons  t<? 
1,179,900  tons.      There  were,  however,  at  the   close  of  1901 
one  and  one-third  times   more  ovens  of  this  type  huildinj] 
than  were  in  existence  in  that  year.     The  total  number  ol 
by-product  ovens   building,  at  the  close  of   1901  was  1,58 
The  ovens   completed   and   building,  at  the   close    of  190H 
according  to  the  type  of  ovens,  were  as  follows  :  — 


Semet-Solvny 

Otto-Hoffmann. . . 
Newton-Chambers 
Schniewind 

Totals 


Ovens  Built. 


Ovena  '. 
Buildinfc, 


375 

730 

60 


210 
S96 


427 


1,165 


1.6SS 


Of  the  1,165  by-product  ovens  in   existence   at  the  do  I 
of  1901,  595,  or   a  little  more    than    half,  were  operated 
connection  with  iron  and  steel  plants,  and  of  the  1,533  ore 
building   at   the    close  of  the   year,   1,170   will  be  direcl  | 
associated  with  blast  furnaces  or  steel  works. 


III.— TAR  PRODUCTS,  PETROLEUM,  Eici  [ 

Petroleum  Production  and  Imports  of  Jata.  j 

Foreign  Office  Annual  Series,  IVo.  2863. 

The  following  figures  indicate  the  imports  and  producti 
of  petroleum  as  compared  with  the  three  preceding  year«  • 


Quantity. 

1898. 

1899. 

1900. 

190 

American  Devocs 

„      ...        Tiger 

Cases. 

879,477 

446.956 

365,284 

626,559 

Cases. 
1,084,090 
171,600 
761.SS7 
216,556 

Cases. 

1,276.713 

43..'i2.5 

747,0.S3 

365,092 

Case 

1,544.. 

24. 

650. ; 

Langkat 

624.! 

Java  oil,  Wonokronio  . . . 
„        Biora 

2,317.276 
Sl'l.lOl 
967,141 

2,237,033 

696,(;56 

1,041,913 

2.423.411 
6U.201 
717.(1110 

«,648,'i 

47K  t 

1,201  1 

Tot.al 

3,830.518 

3,875,002 

3,684.612 

4,223 

1 

Note. 

— 1  case  = 

SUgallor 

IS. 

IteiCo 


Petroleum  Prodttction  in  U.S.A. 

Bd.  of  Trade  J.,  Aug.  7,  1902. 

According  to  an  advance  statement,  issued  by  the  I  i 
.States  Geological  Survey,  the  petroleum  producti.. n,  in  '<■ 
was   greater   than    for    ;iuy    previous   year,   aniountii    '  ■ 
69,389,194  barrels  of  crude  oil,  valued  at   66.117,335     ■ 
This  value  shows  a   decline    from   1900,    whin    63, C-' 
barrels  were  valued  at   75,989,313  dols.     In    the   ordc  oi 
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pr  duction,  Ohio  comes  first,  with  over  21,000,000  barrels  ; 
then  West  Virginia,  with  over  14.000,000  barrels;  Penn- 
sylvania, over  12,000,000;  California,  with  over  8,000,000  ; 
Indi.iua.  over  5,000,o(i0 ;  anil  Texas  sixth,  with  over 
4.000,000  barrels.  The  average  price  paid  for  all  petroleum 
marketed  iu  the  Unilei  States,  in  1901,  was  95 '7  cents  per 
barrel,  as  compared  with  1-19  dols.,  in  1900.  IJiit  the 
average  price  for  Pennsylvania  oil  per  barrel  was  1  '21  dols. 
In  1901,  14,250  wells  were  completed,  with  3.220  estimated 
to  be  dry.  The  cost  of  these  14.250  wells  is  estimated  at 
21,375,000  dols.,  or  about  one-third  of  the  value  of  the  total 
crude  product  for  that  year.  In  1901,  1,062,7  50,308  galls, 
of  petroleum  and  its  derivatives  was  exported,  valued  at 
71,479,121  dols.  ;  the  average  price  paid  for  this  exported 
oil  was  6  •  73  cents  per  gall.,  as  compared  with  7-52  cents 
received  in  1900. 

IV.— COLOURING  MATTERS,  Etc. 

DrEsroFFS  IK  Turkey. 

A  report  of  the  commercial  expert  attached  to  the 
German  Consulate  at  Constantinople  states,  that  Germany 
and  England  supply  the  largest  quisntity  of  colours  and  dye- 
stuffs.  Amongst  the  lat'er,  indigo  is  far  and  away  the 
most  important.  Xaturjl  indigo  is  still  chiefly  used, 
Kurpah  indigo  by  preference,  since  this  is  cheaper  than 
Bengal  indigo.  The  native  dyers  do  not  yet  understand 
how  to  employ  the  artificial  indigo. 


Indigo-Sekd  Industry  of  Natal. 
Bd.  of  Trade  J.,  Awj.  7,  1902. 

.\n  accredited  agent  of  the  Government  of  India,  .ind 
also  of  the  indigo  planters  in  that  country,  is  at  present  in 
^atal  making  inquiries  in  regard  to  the  indigenous  indigo 
liants  of  Natal,  with  a  view  to  obtaining  a  large  supply  of 
adigo  seed  for  the  use  of  Indian  planters.  It  is  probable 
hat  some  hundreds  of  tons  of  the  seed  will  be  required  every 
.-:fr. 

fhe  most  valuable  seed  is  produced  by  a  bush  which 
;iiiw3  to  a  height  of  two  or  three  feet,  and  is  known  to  the 
uitives  under  various  names. 

It  is  suggested  that  this  would  be  a  valuable  crop  to  grow 
1  Natai,  for  seed  purposes,  if  for  no  other.  The  yield  of 
i-i'd  for  plants  growing  six  feet  apart  is  stated  to  be  about 

lb.  per  plant,  or  1,210  lb.  per  acre.  The  present  price  for 
he  seed  is  Is.  6'/.  per  lb.,  but  if  transactions  were  on  a 
irge  scale  it  would,  no  doubt,  be  less.  Yet  even  at  6(/.  a 
).  such  a  crop  would  be  n  orth  30/.  per  acre. 

Indigo  in  Java. 
Foreign  Office  Annual  Series,  jVo.  2863. 

The  total  exports  of  indigo  during  1901  amounted  to 
411,310  lb.,  ag.aiust  1.537,149  lb.  in  the  previous  year. 
In-^t  of  this  was  from  Middle  Java,  and  the  bulk  found  its 
ay  to  the  Japanese,  Kussian,  and  German  markets. 

I'rices  were  very  low  and  planters  lost  money. 

The  export  duty  on  indigo  has  been  abolished,  and  this 
ill  tend  to  prevent  this  trade  being  entirely  exterminated 
favour  of  artificial  indigo,  which  is  making  great 
^adwav. 

IxOIGO    AT    MaKSEILLES. 

Foreign  Office  Annual  Series,  No.  2855. 

The  British  Consul  (Jeneral  at  Marseilles  thinks  that  the 
ture  of  natural  indigo  depends  unon  whether  it  can  be 
oduceil  at  a  much  lower  price  than  it  is  now.  The 
)nsul  thinks  that  it  can. 

Synthetic  indigo  is  preferred  by  sm.all  dyers  on  account 
its  easy  employment  in  small  quantities,  and  does  not, 
:e  natural  indigo,  require  to  be  stored  and  carefully 
itched ;  because  it  is  easy  to  keep  ;  easy  to  prepare  for 
^e;  is  economical,  every  bit  of  the  dye  in  the  vat  being 
iJisable;  because  of  its  great  purity  and  vivid  colouring, 
jual  shades  being  obtainable  with  almost  mathematical 
ecision. 


It  differs  only  from  natural  indigo  in  that  it  does  not 
contain  the  resin  which  gives  solidity  to  the  cloth.  .Syn- 
thetic indigo  cannot  yet  supply  the  demand  made  upon  it, 
but  so  soon  as  it  can  it  will  control  the  market.  To  meet 
this,  the  growing  and  preparing  of  Indian  indigo  must  be  so 
improved  that  it  can  be  placed  upon  the  market  at  a  profit 
at  a  much  lower  price  than  at  present.  It  is  still  in  demand 
for  the  dyeing  of  clnlh  that  is  to  stand  much  exposure  to 
weather,  and  the  Freuch  Government  insist  upon  its  use 
for  uniforms.  The  markets  in  the  Levant  also,  from 
conservatism,  refuse  the  synthetic  dye. 

Imports  were  .as  follows: — 1898,  233  tons;  1899,  154 
tons;  1900,  192  tons;  1901,162  tons.  Within  the  year 
natural  indigo  has  lost  10  to  12  per  cent,  in  value,  notwith- 
standing the  short  crops  in  Bengal,  which  were  85,000 
maunds,  as  against  an  average  of  127,000  maunds  for  10 
years.  Term  sales  at  Havre  are  now  2s.  9  id.  per  lb.  for 
Bengal  indigos  giving  60  per  cent,  of  colouring  matter. 
The  German  manufacturers  have  sold  at  9J(/.  for  paste 
containing  20  per  cent,  of  colouring  matter,  equivalent  to  a 
price  of  2s.  4ld.  per  lb.  for  a  natural  indigo  of  60  per  cent, 
strength.  That  is  4|r/.  per  lb.  in  favour  of  the  artificial 
product.  The  competing  firm  of  Hoechst-on-Maiu,  in 
Germany,  and  the  Socicte  C^himique  des  Usines  du  Hhone, 
at  Lyons,  are  said  to  be  able  to  sell  at  3s.  -^Ifl.  per  lb.  of 
pure  indigotin,  which  is  equivalent  to  75'/.  per  lb.  of  paste 
containing  20  per  cent,  of  indigotin,  a  fall  of  2(/.  per  lb.  of 
the  20  per  cent,  paste. 

These  manufacturers  sell  direct  to  the  consumers.  The 
indigo  merchants  must  then  buy  at  a  still  lower  price  in 
order  to  cover  their  expense-;  and  secure  a  reasonable 
profit.  In  the  belief  that  Indian  planters  are  not  prepared 
to  meet  the  fall  in  prices,  indigo  importers  will  only  buy 
what  is  strictly  necessary,  and  enterprise  is  thus  paralysed. 

The  Badische  Anilin  imd  Soda  Fabrik  no  longer  manu- 
facture their  product  in  France.  That  firm  produced  indigo 
for  some  years  at  Neuville-sur-Saone,  near  Lyons,  but  now 
all  the  indigo  supplied  by  them  to  France  comes  from 
Ludwigshafen. 

The  second  process  for  manufacturing  indigo  is  owned 
and  worked  by  the  Societe  Chimique  des  llsines  du  Rhone, 
at  Lyons.  That  process,  which  takes  toluene  as  a  starting 
point,  and  is  of  great  simplicity,  was  discovered  by  the 
French  firm  when  making  experimental  investigations  on 
the  basis  of  the  process  discovered  in  1882  by  Prof.  Baeyer. 
This  French  company  manufactures  artificial  indigo  by  that 
process  at  St.  Fons,  near  Lyons,  and  has  given  to  the  German 
firm  of  Farbwerke,  of  Hoechst-on-ilaiu,  a  license  to  use  it, 
which  they  are  now  doiug  for  German  consumption. 


v.— PREPARING,  BLEACHING,  Etc., 
TEXTILES,  YARNS,  AND  FIBRES. 

Kapok  in  Java. 

Foreign   Office  Annual  Series,  No.  2863. 

(See  also  this  Journal,  1893,  923.) 

Shipments  of  kapok  have  again  exceeded  those  of  any 
previous  year.  The  quantities,  compared  with  those  of  the- 
three  preceding  years,  are  as  follows  : — 


Quantity. 

Of  which  to— 

Tear. 

Holland. 

Atistralia. 

United  States 

and 
other  Ports. 

1901 
1900 
1S99 
1898 

Packages. 
74,123 
68,903 
61,6S2 
51,919 

Packages. 
45,631 
38,419 
3.3,263 
35,024 

Packages. 
23,192 
17.032 
11,790 
12,735 

Packages. 

5,300 

13,452 

6,629 

4,160 

Small  quantities  have  also  found  their  way  to  the  West 
I  Coast  of  America,  and  also  to  Mediterrauean  and  German 
I  ports.  In  the  British  markets  this  useful  article  still  attracts 
i   no  attention. 

1       There  has   been   a   continued  demand,  and  prices  have 
I  ruled  high. 
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VIl— ACIDS,  ALKALIS,  Etc. 

Nitrate  Inbxjstbt  in  Chile. 
Eng.  and  Mining  J.,  July  26,  1902. 
Since  the  formatioD   of   the   producers'   combination  in 
Miirch,    1901,    there   has   been    a   oh;mge    in    the    nitrate 
industry  of  Chile.     In  the  first  year's  operations  under  the 
oombimition,  the  oficinas  have  adjusted  their  production   to 
the    demand.       Keavv    consumption    has    favoured    higher 
prices,  so  that  properties  that  for  years  were  earning  nothing 
DOW  show   a   profit.      Most  concerns   now   mining  are  of 
British   origin.      There   are   still   plants    under   individual 
m.inagement,  but  these  are  giving  way  to  the  big  companies. 
The  Chilean   Government   sold  at  auction  28  nitrate  pro- 
perties last  November  for  2,447,G71    pesos  (893,399    dols.). 
Most  of  these  have  been   taken  by  companies  which  will 
enter  the  combination,     liefore   the  November  auction  sale 
there  were  85  oticinas,  of  wliich  66  were  at  work.     These    i 
produced,  in    1901,   a   total  of  31,258,687   metric  quintals,    i 
which,  owing  to  the  regulation   of   the   combination,   was    ; 
1,215,895  quintals  less  than  in  1900.      Of  the  1901  produc-    i 
ti'on,  there  were  exported  27,386,1 12  quintals,  and  a  quantity 
was'used  in  the  manufacture  of  blasting  powder  for  use  in 
mining  the  nitrate.  •  ,     •     -u  ■ 

There  is  an  enormous  low-grade  area,  which  is  being 
worked  at  a  profit,  since  selling  prices  of  nitrate  of  soda  are  ; 
higher  and  ocean  freight  rates  lower  than  a  year  .ago.  It  is  j 
estimated  that  20,264  men  were  employed  in  the  nitrate  j 
industry  last  year,  which  shows  a  gain  over  1900,  when  [ 
copper  mining  was  more  profitable  to  the  labourer. 

New  works  are  being  erected  in  the  various  districts,  and    | 
some  that  were   started  several   months   ago  are   nearing 
completion.      By  Sept.  Ist  it  is  likely  many  new  producers 
will  be  in  the  field.  I 

The  cost  of  production  shows  little  change,  since  most    j 
large  plants  are  equipped  with  labour-saving  devices.  j 

The  future  of  the  industry  will   depend  on  the  consump-    ' 
tiou  of  nitrate  of  soda  in  the  United   States  and  Germany,    | 
principally,  as  any  falling  06  in  these  markets  means  lower 
prices  and  reduced  profits. 

Sulphate  of  Copper  and  Flake  Graphite 

IN  Germany. 

Bd.  of  Trade  J.,  Aug.  7,  1902. 

The  United  States  Consul  General  at  Berlin  reports  that 

two  articles  for  which  there  is  an  active  and  reliable  demand 

in  Germany  are  copper  sulphate  and  flake  graphite. 

IX.— BUILDING  MATERIALS,  Etc. 
Slag  Cement  in  Ecropk. 
Eng.  and  Mining  J.,  July  19,  1902. 
In  a  recent  paper  quoted  in   Le  Genie  Civil,  it  is  stated 
that  inFrance  there  are  now  ten  factories  making  cement  from 
blast-furnace  slag ;  one  of  the  important   plants  is  that  of 
the  Soeiete  des  Ciments  de  Laitier  de  Donjeux,  which  pro- 
duces 80  tons  a   day.     There  are  five  factories  in  Belgium, 
two  in  Luxembourg,  and  one  in  Switzerland.     In  Germany 
there  are  12  plants  turning  out  about   150,000  tons  yearly  ; 
in  Austria  two  plants  making  100,000  tons  yearly. 

German  Cement  Industry. 
U.S.  Cons.  Reps.,  July  30,  1902. 

The  efforts  of  the  German  Cement  Syndicate  to  control 
production  and  to  regulate  prices  have  failed,  and  the 
syndicate  has  been  dissolved. 

So  many  new  factories  have  sprung  up  that  the  syndicate 
could  not  absorb  them.  At  the  same  time,  dissensions  have 
arisen  within  the  syndicate.  While  there  was  little  demand 
for  the  brands  of  the  new  factories  which  had  been  taken 
into  the  trust,  some  of  the  old  factories  were  overcrowded 
with  orders.  Complaints  arose  as  to  the  apportionment  of 
sales,  some  works  declaring  that  they  did  not  receive  the 
number  to  which,  on  account  of  their  productive  capacity, 
they  were  entitled. 


While  in  1898  the  dividends  of  the  leading  factories  varied 
between  8  and  33  per  cent.,  many  now  return  nothing  on 
the  capital  invested  in  them,  others  are  issuing  preferred 
stock  to  create  new  working  capital,  a  number  have  stopped 
work,  and  one  has  gone  into  bankruptcy.  The  struggle, 
which  has  lasted  since  September,  1900,  has  culminated  in 
a  conflict  of  extermination  between  the  larger  factories  and 
the  smaller.  Prices  of  cement  have  fallen  so  that  they  are 
now  at  least  20  per  cent,  below  the  cost  of  production  of 
the  most  capably  mauaged  works. 

One  factory  reports  that  lime  costs  1 20  marks  per  car, 
while  the  cement,  upon  large  orders,  is  offered  at  130  marks 
per  car.  . 

Another  fiictory  reports  that  Portland  cement  is  offered 
at  125  marks  per  10,000  kilos,  at  the  place  of  manufacture, 
while  the  cost  of  production  for  the  same  quantity  varies 
from  180  to  190  marks.  These  price  reductions  can  have 
but  one  result :  only  those  factories  which  have  large  capital 
reserves  and  can  produce  at  the  least  cost  will  be  able  to 
Ruslaiu  themselves. 

The  domestic  consumption  and  export  in  Germany 
amount  to  about  14,000,000  barrels,  and  the  productive 
capacity  of  the  factories  is  30,000,000  barrels  ;  consequently, 
the  factories  can  only  work  at  half  their  capacity,  and  the 
supply  of  cement  on  hand  is  so  great  that  it  has  to  be 
stored. 

In    South  Germany,  there  existed  20   Portland   cement 
factories   in   1899  and  25   in   1901.     In  this  interval,  the 
capacity  of  production  increased  from  5,000,000  barrels  to 
about   8,500,000  barrels.     In  middle  Germany,  there  were, 
in  1899,  about  28  factories,  with  a  capacity  of  6,100,000 
barrels;  in   1901,  these  had  increased  to   39,  with  a  pro- 
duction of  13,000,000  barrels.     In  Silesia,  there  were,  in 
1899,6  factories,  with  a  capacity  of  1,500,000  barrels;  in 
j    1901',  there  were  7,  with  a  production  of  2,000,000  barrels. 
'    North  Germany  had,  in  1899,  14  factories,  with  a  capacity 
1    of  4,000,000  barrels;  these  works,  in  1901,  showed  a  pro- 
I   duction  of  4,700.000  barrels.      There  are,  besides,  11   large 
j   slag-cement  factories  in  Germany,  with  a    totjil  production 
of  800,000  barrels. 

From  1895  to  1900,  the  number  of  workmen  employed  in 
the  factones  increased  from  30,000  to  35,000.  During  ths 
past  year,  the  number  employed  has  receded,  although  tht 
number  of  factories  has  increased.  Wages  have  fallet 
25  per  cent,  since  1899. 

The  decrease  in  building  throughout  Germany  has  als( 
affected  the  industry,  and  the  sales  of  cement  in  Berlii 
during  the  past  year  are  said  to  have  been  one-fourth  less. 
In  order  to  stem  further  depression  in  prices,  a  mectin; 
of  the  North  West  'and  Middle  German  Portland  Cemen 
Syndicate  was  held  in  Hanover,  on  July  1,  1902.  Thut; 
factories  were  represented  by  thirty-seven  delegates.  Th. 
object  of  the  meeting  was  the  creation  of  a  price  conventmn 
which  should  go  into  operation  on  January  1,  1903.  Th 
meeting  was  of  the  unanimous  opinion  that  no  anticipator 
sales  should  be  made  for  the  year  1903. 

X.— METALLURGY. 

Zinc  Production  in  Upper  Silesia  (Germany). 
Recent  statistics  show  that,  in  1901,  there  were  24  im' 
smelting  works  in  Upper  Silesia  having  in  use  542  furnace 
of  which  406  were  gas-fired.  These  furnaces  contained 
total  of  23,934  retorts.  The  material  used  was  219,3. 
metric  tons  of  calamine,  253,770  tons  of  zinc-blende,  3,01 
tons  of  linings,  and  3,604  tons  of  zinc  dross  and  flue-duf 
There  were  used  1,160,052  tons  coal  and  41,418  tons  tr 
clay.  The  output  was  107,977  metric  tons  of  spelte, 
1  182  tons  of  lead,  and  13  tons  of  cadmium.  The  averaj 
of  spelter  made  was  22-5  per  cent,  of  the  furnace  charge. 

Copper  Discovery  in  Rhodesia.  i 

Bd.  of  Trade  J.,  July  31,  1902. 
According  to  the   Cape  Argus  of  2nd  July,  a   find 
copper  has  just  been  made  on  the  Baron  Rothschild  rei 
;    situated  close  to  Francistown. 

The  ore  consists  of  60  to  70  per  cent,  copper,  and  ^, 
1  found  accidentally  whilst  prospecting  for  gold. 
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MixERAL  Exports  of  Spain. 
Eng.  and  Mining  J.,  July  19,  1902. 

Exports  of  minerals  for  five  mouths  eDding  May  31  are 
given  by  the  Eevisla  Minera  as  below,  in  metric  tons  : — 


Copper  oro 
Zinc  ore  . . . 
Lead  ore... 

Pyrites 

Salt 


1902. 


434,641 

390.128 

81.732 

2S.1«4 

1,906 

1.387 

168,-ll.S 

211,408 

lo3.*i6 

120.2U7 

Exports  of  metals  included  10,268  tons  of  copper,  as 
against  9,400  tons  for  the  corresponding  period  in  1901  ; 
ind  67,344  tons  of  lead,  as  against  05,186  tons  last  year. 

Blast  Fdbnaces  in  France. 

I  Eng.  and  Mining  J.,  July  26,  1902. 

On  July  1 ,  1900,  there  were  97  blast  furnaces  in  operation 
n  France,  as  against  93  on  Jan.  1,  1902,  and  111  on  July  1, 
1901.  The  daily  capacity  of  the  furnaces  now  iu  blast  is 
7,841  metric  tons  of  pig  iron,  against  7,556  tons  on  July  I, 
1991,  the  capacity  showing  an  increase,  although  the  number 
s  less.  There  has  been  a  considerable  increase  in  the 
lumber  of  furnaces  making  Thomas  or  basic  pig. 

Open-Hearth  Steel  Furnaces  in  Great  Britain. 

Eng.  and  Mining  J.,  July  19,  1902. 

The  number  of  open-hearth  steel  furnaces  in  Great 
iritaiu  in  1901  was  482,  of  which  428  were  acid  and  54  basic 
urnaces.  The  average  number  in  operation  was  :i37  2  acid 
nd  43 '5  basic,  a  total  of  ."HO-7,  the  average  number  idle 
eingl01"3.  Oi:  the  open-hearth  steel  .nade  last  year  a 
)tal  of  2,946,614  tons,  or  89-3  per  cent.,  was  acid,  and 
51,177  tons,  or  10' 7  per  cent.,  basic.  The  average  yearly 
lake  for  furnace  was  8,738  for  the  acid  and  8,073  tons  for 
le  basic  furnaces  in  operation. 

Bessemer  Converter?  in  Great  Britain. 

Eng.  and  Mining  J.,  July  26,  1902. 

The  number  of  Bessemer  converters  in  use  in  Great 
ritain  has  been  decreasing  for  several  years,  but  in  1901  it 
'as  the  same  as  in  1900.  The  total  number  reported  last 
,!arwa8  76,  of  which  an  average  of  59  were  in  use  and  17 
lie;  against  62  in  use  and  14  idle  in  1900.  The  average 
■eduction  of  steel  per  converter  for  the  year  in  1901  was 
,225  tons.  Of  the  converter  steel  made  last  year,  1,11 5,985 
Q8,  or  69 -5  per  cent.,  were  acid,  and  490,268  tons,  or  30 "5 
r  cent.,  basic  steel. 

Mineral  Production  of  Queensland. 
Bd.  of  Trade  J.,  July  31,  1902. 

Silver  and  Lead. — The  year's  production  of  silver  was 
1,561  oz.,  valued  at  62,24  U.,  being  an  increase  in  quantity 
458,571  oz.,  and  in  value  of  49,529/.  The  yield  of  lead 
'  the  year  was  561  tons,  valued  at  6,993/.,  an  advance 
er  the  preceding  year  of  356  tons,  and  in  value  of  3,634/. 

Copper. — The  very  pronouceoi  increase  in  the  yield  of 
pper  is  entirely  due  to  three  mines  situated  in  the 
^rberton  district.  First  of  these  mines  is  Mciunt  Garnet, 
ich  has  for  some  time  past  been  furnishing  the  smelters 
:h  a  continuous  supply  of  ore.  The  output  of  copper 
i  silver  from  Mount  Garnet  up  to  Dec.  31  last  is  valued 
163,000/. 

The  total  yield  of  copper  in  1901  was  3,061  tons,  valued 
194,227/. 

Tin. — Although  the  year's  yield  of  tin  shows  a  substantial 
rease,  a  check  to  production  is  the  inability  of  the  milling 
fer  to  cope  with  the  output  of  the  mines.  Of  the  total 
put — 1,661  tons — Herberton,  the  tin-producing  district 
he  State,  has  furnished  1,137  tons. 


Tungsten,  Molybdenite,  and  Bismuth. — The  high  prices 
obtained  for  tungsten  causeii  a  search  for  this  mineral  at 
Wolfram  Camp,  in  the  Hodgkiuson  field,  where  consider- 
able deposits  of  good  quality  have  been  proved  to  exist. 
The  demand  being  limited,  over-production  was  speedily 
followed  by  a  fall  io  value  that  has  led  to  the  abandonment 
of  most  of  the  claims.  Latterly  tungsten  has  been  sold 
for  20/.  a  ton,  a  price  that  does  not  cover  the  cost  of  mining 
and  dressing  by  the  primitive  methods  in  vogue,  and  the 
miners  have  been  turning  their  .attention  to  molybdenite, 
which  appears  to  be  superseding  tungsten  in  the  manu- 
facture of  steel,  and  last  year  has  very  appreciably  risen 
in  value.  Bismuth  has  also  been  found  associated  with 
tungsten  and  molybdenite,  and  a  fair  price  has  been 
obtained  for  the  mineral ;  but  the  tedious  method  of  hand 
treatment  observed  in  separating  and  washing  the  ore 
lessens  the  profit. 

Manganese. — Gladstone  is  the  district  that  chiefly  pro- 
duces manganese,  and  hitherto  the  only  consumers  have 
been  the  Mount  Morgan  Company.  Manganese  is  also 
required  in  glazing  pottery,  and  a  late  trial  has  shown  the 
local  mineral  to  be  quite  equal  to,  and  considerably  cheaper 
than  that  imported.  The  metal  is  largelj'  used  in  iron- 
works, and  the  owner  of  one  of  the  Gladstone  mines  states 
that  were  he  better  able  to  open  up  his  mine  in  a  systematic 
manner,  he  would  have  no  difficulty  in  establishing  a 
considerable  e.\port.  trade  with  iron  manufacturers  in 
England.  The  total  quantity  of  manganese  raised  last 
year  was  218  tons,  valued  at  795/. 

Gems. — With  respect  to  sapphire  mining  at  Anakie,  in. 
the  Clermont  district,  the  Assistant  Government  geologist 
reports  that  the  deposits  resemble  those  of  shallow  alluvial 
gold  or  tin.  The  stones  are  of  numerous  tints,  the  green 
and  yellow  being  most  beautiful.  The  yellow  are  rare,  and 
the  blue  are  so  dark  as  almost  to  appear  black.  Green 
stones,  rare  elsewhere,  are  abundant  and  ir.  great  demand. 
The  hyacinth,  of  a  deep  blood-red  colour,  the  Oriental  cat's 
eye,  and,  most  important  of  all,  a  diamond,  absolutely 
colourless,  weighing  1*^  carats,  have  been  also  found. 

The  number  of  persons  employed  in  gem  mining  is  200, 
and  the  value  of  last  year's  output  was  6,000/. 

The  production  of  opal  for  1901  was  valued  at  7,400/. 

The  following  table  shows  the  production  of  minerals, 
other  than  gold,  in  the  year  1901,  as  compared  with  the 
preceding  year : — 


Mineral. 


Quantity.      7alue. 


Tin 

Silver 

Lead 

Coal 

Copper 

Opal 

Tunpsten 

Molybdenite 

MauRanese 

liismuth 

*Bisrauth.  timpsten,  and 
molybdenite. 

Lime 

Gems 

Iron 

Total 


Tons. 

1.123 

Oz. 

112,9S0 

Tons. 

205 

497,132 

384 

11 

73 


3,634 


74,041 

12,712 

3.359 

173.705 

23,040 

7,500 

6,603 

501 

205 

1,863 


308,355 


Quantity.'    Value. 


Tons. 

1,661 

Oz. 

571,061 

Tons. 

561 

539,472 

3,061 

"72 

'2I8 
20 
26 

6,514 

'430 


£ 
93,723 

62,241 

6,993 

189.877 

194.227 

7,400 

1,145 

'795 
3,684 
1,609 

4,901 

6,000 

215 


572,810 


*  Found  associated  in  1901. 

Mineral  Production  op  Spain  in  1901. 

Foreign  Office  Miscellaneous  Series,  No.  579. 

The  total  output  of  mines  and  metal  works  in  1901  was 
valued  at  15,227,958/.,  a  decrease  of  995,415/.  as  compared 
with  1900,  minerals  showing  a  decrease  of  376,081/.,  and 
metals  of  619,334/.  In  1901,  3,049  mines  were  worked,  an 
increase  of  279,  and  the  metal  works  numbered  138,  a 
decrease  of  5. 
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The  foUowiiig  table  shows  the  respective  increases  and 
decreases  in  the  production  of  minerals  : — 


Increase. 

Quantity. 

Decrease. 

Quantity. 

Anthracite 

Arsenic  (pyrites)  ... 

Tons. 
16,839    I 
813    ' 
234 
33,549 
68 
50 
1,378     ' 
S2,04ti 
4,734 
106 
29c 
42,889 
25,172 

Mineral  waters  .... 
Mercury 

Tons. 

933,274 

1.849 

14,6U8 

Zinc 

Copper 

Silicate  of  magnesia 

42.349 

Tin 

S,229 

Vliosphntes 

Iron  (argentiferons) 
Coal 

769.232 

..     (pyrites) 

Kaolin 

Maneanese 

Silver 

Asphalt 

Common  salt 

B16 
1,574 

62,572 

Oclire 

351 

Gold 

237 

Lead 

104,078 

1.953 

Production  and  Values  in  1901. 


Mines. 


Mineral  waters 

Anthracite 

Arsenic 

Mercury 

Sulphur 

Barytes 

Zinc 

Copper 

Tin 

Silicate  of  magnesia. 

Phosphates 

lion 

„  (argentiferous) 
..    (pyrites) 

Coal 

Lignite 

Kaolin 

Manganese 

Ochre 

Gold 

Silver 

Lead 

..    (argentiferous) , 

Asphalt 

Salt  (common) 

Tungsten 


Numher 

(Produc-   I  Quantity, 
tive). 


28 


23 
7 
9 

80 

216 

S 

7 

9 

536 

13 

5 

518 

57 
4 

16 
3 

7 
412 
206 

6 
95 

2 


Tons. 

18.3116,664 

85,266 

1,32S 

28.367 

49,868 

1,067 

119,708 

2,672,365 

lis 

4.880 

4,220 

7.906.517 

27,726 

33,963 

2,566,691 

».'),867 

2,220 

60,325 

164 

1,.W5 

391 

174,326 

207,188 

3,956 

346,063 

6 


Value. 


£ 

28,226 

3S,028 

265 

208,024 

11,862 

682 

161,164 

1,830,236 

2,018 

5.S12 

3.376 

1,683,295 

15,193 

7,179 

1,167,296 

20,265 

341 

40,282 

105 

1.914 

11,831 

549,1126 

1,343,103 

1,627 

119,886 

97 


Details  of  the  production  of  each  province  are  also  given. 

Mercury. — The  Almaden  mines  showed  an  increased 
production  of  2,370  tons. 

Manyanese. — The  Huelva  mines  are  not  what  they  were, 
and  the  mineral  produced  is  not  of  the  same  quality. 

Copper. — There  was  a  small  decrease  of  production  in 
the  Huelva  district,  due  to  some  of  the  Tharsis  mines  being 
partially  exhausted  and  the  other  mines  cot  having  been 
opened  up. 

BwxiTB  AT  Marseilles  and  Toulox. 
Foreiifi}  Office  Annual  Series,  J^o.  2855. 

Tnide  developed  considerably  in  1901,  and,  in  view  of 
a  trial  shipment  of  1,700  tons  from  Toulon,  last  Dee.  to 
Boston,  L'.S.A.,  some  300,000  tons  of  spotted  bauxite  are 
likely  to  cross  the  Atlantic  in  1902. 

Germany  has  hitherto  been  the  principal  buyer  of  both 
red  anil  white  bauxites,  the  former  containing  a  smaller 
proportion  of  aluminium.  The  advantage  of  the  French 
over  the  American  bauxite  lies  in  the  latter  requiring  to  be 
quarried.  The  richest  mines  of  bauxite  are  claimed  to  be  in 
the  south  of  France,  between  the  town  of  Brignolies  (Var), 
and  the  Department  of  the  Herault,  the  town  of  Baux, 
whence  the  name,  having  at  one  time  been  the  centre  of  the 
industry.  There  are  31  mines  in  the  Department  of  the  Var 
alone,  the  most  important  of  them  being  at  Ampus,  Barjols, 
Cabasse,  Carces,  Le-Cannet-du-Luc,  Le-Muy,  Le-Thoronet, 
Lorgues,  Mazaugues,  Meounes,  I'uget-sur-Argens,  Eougiers, 
Tonrves,  and  A'ins. 

The  south  of  France  produces  three  kinds  of  bauxite : 
ferruginous,  aluminous,  and  the  spotted.    The  demand   for 


the  first  is  small,  although  it  contains  60  per  cent,  of  oxide 
of  iron.  Were  the  mines  properly  developed  and  the  bauxite 
methodically  treated,  profits  would  be  greater.  Aluminous 
bauxite,  which  can  he  cut  with  a  knife,  is  much  sought  after, 
especially  when  it  ciintains  a  high  percentage  of  aluminium, 
little  iron,  and  no  silica  ;  it  is  mined  in  the  district  of  Baux, 
is  said  to  contain  a  minimum  of  60  per  cent,  of  alumina,  and 
a  maximum  of  3  per  cent,  of  silica.  It  is  delivered  free  on 
truck  at  Parabou-les-Baux  station  at  12s.  per  ton.  Spotted 
bauxite  (bauxite  truitee,  in  French)  is  pink  or  violet  in 
colour,  and  is  largely  mined  at  Brignolies  and  its  vicinity. 
The  chief  deposits  are  those  of  Le-Val,  Le-Vins,LaBrasque 
St.  (yhristophe.  It  contains  2199  parts  of  sesouioxide  ot 
iron,  026  of  silica,  63'15  ot  alumina,  2'60  ot  titanic  acid, 
and  12  of  water.  It  the  silica  be  below  3  per  cent.,  and  the 
alumina  above  60  per  cent.,  the  price  free  on  truck  at  Bri- 
gnolies Station  is  9s.  '^d.  per  ton.  Freight  from  BriguoUc,- 
to  Marseilles  by  rail  is  3s.  Cid.  per  ton.  Putting  on  board 
Is.  liJ.  per  ton,  making  a  total  of  14.s-.  Ihd.  per  French  tor 
f.o.b.  at  Marseilles.     Price  f.o.b.at  St.  Kaphael,  13.s.  Shd. 

The  bauxite  mining  industry  is  not  carried  on  with  suffi- 
cient method  as  yet  to  be  profitable.  In  order  to  do  this  it 
would  be  necessary  to  establish  works  equipped  with  the 
requisite  modern  appliances,  and  where  aluminium,  alkalin( 
salts  of  aluminium,  emery,  and  aluminous  refractory  com' i 
positions  could  be  produced  at  considerable  profit. 

Of  the  bauxites  of  the  Var,  43,052  tons  (Eogli.sh)  wer^l 

exported  from   St.  Kaphael,  as  compared  to  24,292  tons  ilT 

1900,  and  23,862  tons  during  1899.   1,700  tons  were  exported,  j 

(for  the  first  time)  from  Toulon.      From  Cette,  1,672  tonf  | 

I   were  exported   last  year,  as  against  353  tons  for  1900,  luilj, 

i   962  tons  for  1899.     '  | 

I 

XII.— FATS,  OILS.  Etc. 

Soap  Lndustry  of  Marseilles. 

Foreign  Office  Annual  Series,  ..Vo   2855. 

The  Slarseilles  soap  industry  has  greatly  suffered  durini 
1901  in  consequence  of  the  lack  of  stability  ot  the  ot 
market  during  1900.  Few  sales  on  fixed  delivery  htv 
,  been  made.  Under  the  stress  of  competition,  several  Mat 
seilles  firms  increased  the  varieties  of  their  soaps.  Th 
result  has  been  a  slight  increase  in  the  quantities  exporte 
from  Marseilles  during  1901,19,791  French  tons,  as  coie 
pared  to  18,895  French  tons  during  190C.  But  still  th' 
financial  results  have  been  most  unsatisfactory  so  far.  Th 
soap  industry  at  .Marseilles  is  in  the  hands  of  men  anxiou 
above  all  things  to  maintain  at  a  high  level  the  reputatio 
of  their  firms,  and  who  are  able  to  tide  over  evil  times,  an 
it  is  to  their  credit  to  have  increased  their  export  in  f 
uncertain  a  year.  Unfortunately  1902  promises  to  hen 
better  than  1900  and  1901,  and  the  losses  will  certainly  ii( 
be  made  up,  but  rather  increased  during  the  present  year. 

Use  of  Copka  in  East  Prussia. 
Bd.  of  Trade  J.,  July  31,  1902. 

In  a  despatch  from  H.M.  Embassy  at  Berlin,  it  isstati 
that  there  are  no  oil  mills  in  the  German  Baltic  ports  whic 
at  present  use  copra.  Copra,  will,  however,  he  tried  th 
autumn  in  the  oil  mills  in  East  Prussia  as  a  substitute  U 
linseed.  A  number  of  experts  in  the  oil  traffic  will  visit  ll 
Diisseldorf  Exhibition,  with  a  view  to  becoming  acquaiiiti 
with  the  latest  efforts  to  manipulate  copra  to  advantage,  aj 
the  result  of  their  investigations  is  anxiously  awaited  by  tl 
oil  mill  owners. 

Fakcv  Soap  Imports  of  Naples. 

See  under  XX.,  page  1117.  ' 

Oil  Seeds  .vt  Marseilles. 

Foreign  Office  Annual  Series,  Ao.  2855. 

The  total  imports  ot  oil  seeds  during  1901  at  Marseill 
have  been  357,962  tons;  during  1900,339,971)  tons ;  ai 
during  1899,  278,980  tons.  Shelled  earthnuts  have  ijiv 
51,000  tons,  against  24,000  tons  in  1900,  and  9,6iO  tons 
1899.     According   to   latest  reports  from   the   Coromanc 
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1 'oast,  the  last  season's  crops  promised  to  be  much  larger, 
jind  estimates  range  from  90,000  to  100,000  tons  for  export. 
Of  uushelli'd  earthniits,  Marseilles  has  received  7.'),()00 
tons,  against  82,000  tons  iu  the  previous  year.  For 
giugelly,  linseed,  rape,  ravison,  and  poppy  seed'  the  total 
imports  show  little  difference.  Imports  of  copra  have  been 
S0,OUO  tons,  against  102,000  in  1900. 

Nearly  the  whole  quantity  imported  has  been  crushed 
hy  local  mills. 

Imports  of  earthnuts  from  the  Coromandel  Coast  have 
<juiekly  risen  from  9,.579  tons  in  189'J  to  61,13()  tons  in 
1901,  and  it  is  generally  estimated  ttiat  the  present  1901-02 
crop  will  attain  120,()uo  tons. 

This  rapid  increase  has  been  gained  by  better  manuring 
of  the  soil,  but  more  especially  hy  the  new  sowings  of 
Mozambique  and  .Senegal  earthnuts. 

The  larger  part  of  these  nuts  are  shipped  from  I'ondi- 
cherry  and  Ouddalore,  but  are  nearly  all  grown  on  liritish 
territory.  The  nuts  yield  about  40  per  cent,  of  oil,  which 
is  consumed  by  the  Marseilles  soap  mills.  By  reason  of 
these  larger  imports  of  earthnuts,  the  local  soap  mills  are 
much  less  dependent  upon  imports  of  cotton  oil,  and  there 
is  DOW  a  substantial  falling  off  in  exports  of  cotton  oil  from 
the  United  .States  to  Marseilles. 

Of  the  cotton-seed  oil  imported  last  year,  4,678  tons  came 
from  Mozambique  and  only  227  tons  from  Bombay. 

It  would  be  very  beneficial  to  the  Bombay  Presidency  if 
•he  Government  encouraged  the  introductionaud  sowing  of 
■Senegal  and  Mozambiijue  nuts  similar  to  those  imported  to 
I'oudieherry  by  the  French  authorities. 

Of  the  earth  nuts,  unshelled,  21,650  tons  came  from  the 
liambia,  and  48,747  tons  from  Ruthsque  and  .Saloum. 

Of  gingelly,  or  sesame  seed,  from  Bombay,  Marseilles 
■eceived  last  year  59,300  tons.  These  Bombay  qiinlities  are 
nostly  of  finer  grades  and  yield  edible  oils. 

Owing  to  the  continued  hostilities  in  the  Philippines,  there 
s  a  large  deficit  in  imports  of  copra,  which  were  only  80,468 
ons,  as  against  102,551  tons  in  the  previous  year.  Conse- 
luently  the  value  of  Manila  copra,  which  was  14/.  per  ton 
u  December,  1900,  rose  to  18/.  in  December,  1901. 

Imports  of  refined  cotton-seed  oils  have  been  about  the 
^iame  as  last  year,  say,  191,956  barrels,  as  against  195.491 
larrels  in  1900,  but  for  the  present  year  prospects  point    to 

very  substantial  reducticn,  owing  to  shorter  crops  in 
America,  and  much  higher  range  of  prices  there  as 
l^mpared  with  earth-nut  oil  here. 

I  Of  the  191,956  barrels  of  cotton-seed  oil  imported  last 
|-ear  3,304  barrels  came  from  the  United  Kingdom,  about 
■  ne.third  of  the  number  imported  duiing  1900. 


(Xlll.  A.— PIGMENTS,  PAINTS,  Etc. 
Painters'  Colours  in  Russia. 
Chamber  of  Com.  J.,  Aug.,  1902. 
According  to  the  German  Consul  at  Odessa,  the   import 
f   white   lead   from    Great   Britain,    Germany,  and   other 
ountries  again  decreased  last  year  iu   consequence  of  the 
•ugniented  production   in  Russia  itself.     As  to  zinc  white, 
Ibe   Belgian   product   is   valued   most,  and   with   its   well- 
'stablished    brands    cannot   be   ousted   from     the   market, 
ftecently,  however,  German  manufacturers  have  succeeded 
\\  more  freely  disposing  of  this  a-ticle  by  granting   pro- 
'mged   terms   of    puyraent.      It   attracts    customers    who 
itherto  bought  only  the   Belgian   article.     From   France, 
ttle  zinc  white  is  ordered,  nor  was  Austria,  which  'tried  to 
Jme   into   the    market,   successful.      Red   lead   is    chiefly 
ipplied  by  Germany ;  one-third  comes  from  Great  Britain, 
huse   product    is    perhaps    somewhat    better    as    regards 
Jahty,   but  which  is   principally  iu  a  strong   demand  on 
.•count  of  well-introduced  brands.     The  prices  of  the  most 
aportant  colours  were  :— English  white  lead,  Rbls.  4.75 
'5.40;  German,  4  to   4.*;  French,  4  to  4.^";  Russian, 
■  'to  4.W  per  pood.     Zinc   white,   Rbls.  12.25  to  18  per 
i-k  of  3  pood  2  lb.     Red  lead,  foreign,  in  kegs  of   7f  pood 
■t,   Rbls.   3    to   4.''^    per    pood.       Ultramarine,   French, 
Ms.  26. 


XIII.  C.—INDIA-nUBBER,  Etc. 

Export  Duty  on  Rubber  from  British  Central 
Africa  and  Nokth-Eastern  Rhodesia. 

Bd.  of  Trarte  J.,  July  31,  1902. 
The    Foreign    Office  has   sanctioned   the    imposition,  as 
from    Sept.    1   next,  of  a  duty   of   4^.   per   lli.    on    rubber 
ex-ported  from  the  British  Central  Africa  Protectorate  and 
North-Eastern  Rhodesia. 

XVI.—SUOAR,  STARCH,  Etc. 

Sugar  in  Peru. 

U.S.  Cons.  Reps.,  July  23,  1902. 

Business  conditions  in  Peru,  to-day,  are  in  unfavourable 
contrast  with  those  of  a  year  ago.  'fue  general  prosperity 
of  the  country  may  be  fairly  said  to  vary  with  that  of  the 
sugar  producer,  and  the  balk  of  the"  capital — cert.ainly 
40  per  cent.— is  invested  in  the  plantations  of  cane  which 
occupy  the  irrigated  valleys  of  the  coast.  In  consequence 
of  the  decline  in  the  price  of  sugar  during  the  last  year,  the 
industry  has  suffered  most  severely,  and  with  it  all  the 
allied  or  dependent  interests,  (.ia  all  plantations  the 
number  of  laborers  has  been  greatly  reduced. 

The  annual  export  of  sugar  is  approximately  120,000  tons. 
In  1899,  sugar  sold  for  2-(;8  clols.  per  cwt.'f.o.b. ;  to-day 
it  sells  for  1-40  dols.  Prior  to  the  fall  in  price,  this  ex- 
portation at  the  average  price  of  2-43  dols.  per  cwt. 
produced  5,844,000  dols. ;  to-day  that  income  is  reduced 
to  3,300,300  dols.  A  commission  was  appointed  a  few  days 
ago  "  to  investigate  and  report  to  the  Erecutive  on  measures 
calculatel  to  relieve  the  difficult  situation  of  the  sufar 
industry."  "^ 

Sugar  in  West  Africa. 

Bd.  of  Trade  J.,  Aug.  7,  1902. 

That  the  West  Indies  might  find  a  remunerative  market 
for  some  of  its  sugar  in  West  .Vfrica  has  been  mentioned  by 
Sir  Robert  B.  Llewelyn.  Governor-in-Chief  of  the  Windward 
Islands,  when  he  was  .Vdministratorof  the  Gambia  in  1899. 
The  following  extract  is  taken  from  the  report  on  the 
Gambia  Blue  Book  for  the  year  1898." 

"  No  muscovado  sugar  is  imported,  but  it  would  be 
appreciated  by  the  natives  to  mix  with  their  '  pap  ' — a  pre- 
jiaration  of  pounded  corn — if  it  could  be  obtained  in  handv 
packages.  Sugar  packed  in  bagging  gets  moist  in  this 
damp  climate  in  lightly-constructed  native  huts  ;  but  if  it 
could  he  put  up  in  tins  or  kegs,  which  could  be  retailed  here 
at  a  dollar  or  two  dollars  a  package,  it  would  take." 

Sugar  I.\du.strt  ix  Bohejiia. 

Foreign  Office  Annual  Series,  No.  2857. 

The  exports  of  refined  and  raw  sugar  during  the  last 
three  years  weie  : — 


£efmed  Suear. 


Raw  Suijar. 


1899 
19110 
1901 

Toils. 
605,500 

635,456 

Tons. 
1.50.531 
13t.<;il7 

S.5,73l 

The  refineries  in  the  north  of  Bcbemia  export  largely  to 
the  United  Kingdom,  Canada,  and  the  United  States,  whilst 
the  trade  with  the  Levant,  via  Trieste,  and  to  British  India 
is  of  increasing  importance.  The  exports  to  Japan  were 
only  li,9 19  tons  in  1901,  as  against  31,896  tons  in  1900, 
this  being  partly  due  to  German  competition,  the  trade  in 
sugar  from  Hamburg  to  Japan  rising  from  18,495  tons  in 
1900  to  51,530  tons  in  1901. 

The  sugar  production  in  Austria-Hungary  last  year  was 
greater  than  in  any  preceding,  and  the  price  fell  to  an 
unprecedented  extent,  and  having  regard  to  the  enormous 
stocks,  estimated  at  2,160,000  tons,  there  will   be  on  hand 

•  Colonial  Report,  Annual.  264,  Sugar  in  Wes'i  Africa,  Kd.  of  Trade 
J.,  Aug.  7th. 
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in  the  markets  of  the  world  at  the  close  of  the  present 
campaigu  on  Aug.  31,  1902,  some  time  must  elapse,  even 
though  the  production  be  decreased,  before  any  marked 
rise  will  take  place  in  the  price  of  sugar.  In  the  folknviiig 
table  the  statistics  for  Au^tria-HuDgary  up  to  March  31, 
1902,  are  given 


Refined 
Sugar. 

Raw 

Sugar. 

Tons. 

4S.898 

260,069 

Total  Raw 
Sugar. 

Tons. 

12'.,5S8 

884,210 

Tons. 
183,996 

Nelt  pioduceil  to  March  31, 1902 

1,242.514 

Total  Resources  .... 

Export  to  March  31. 1902 

Consumed ; 

Total  stocks,  March  31.  1902 

1901..... 

1,006,798 

617,010 
226.419 
262.:163 
263,804 

308,957 

23,2.38 

2,629 

3S:t,U90 

210,613 

1,426,510 

.'•.97.700 
264,20« 
674.601 
609,728 

—A.  S. 
XVJI.— SHEWING,  WINES,  SPIRITS.    Etc. 

Spirit,  Malting,  and  Hrewtng  Ixdistkies  ' 
in  boukmia. 
Foreign  Office  Ayinual  Series,  No.  2837. 
The  manufacture  of  spirit  from  grain,  molasses,  and 
potatoes  is  extensively  carried  on  m  Austria- Hungary, 
and  the  production  has  increased  since  the  introduc- 
tion of  the  Decree  of  1888.  With  the  incroasinjr  areas 
of  beet  and  potatoes  under  cultivation  duriug  ihe  latter 
part  of  the  last  century,  many  distilleries  were  erected  on 
agricultural  estates,  as  well  as  others  on  a  purely  iudnstrial 
basis.  Austrian  distilleries  at  one  time  took  the  leading 
place  in  the  world's  market,  but  the  eNport  to  Spain  and 
Japan  has  ceased  in  consequence  of  prohibitive  import 
duties,  whilst  the  Levant  trade  suffers  from  the  competition 
of  Russia  and  Roumania,  both  of  which  countries  grant 
high  export  premiums  to  their  spirit  industries.  Moreover, 
the  German  spirit  ring,  in  order  to  get  rid  of  their  enormous 
stocks,  have  flooded  over-sea  countries  with  their  spirit, 
the  consequence  being  that  prices  have  fallen  to  such  a 
low  point  that  Austrian  producers  are  unable  to  compete. 
The  spirit  market  during  the  year  1901  was  unsatisfactory 
because  of  German  competition  in  spirit-iraportiug  countries  ; 
reduction  in  value  of  Austrian  ex-contingent  spirit,  the 
rich  potato  crop  causing  increased  production  ;  and  the 
addition  to  the  spirit  tax  which  came  into  operation  on 
Sept.  1  last.  The  price  at  the  close  of  the  year  had  fallen 
5s.  per  22  galls. 

Number  of  Distilleries. 


Year. 

Bohemia. 

Austria. 

Agricultural. 

Industrial. 

Agricultural. 

Industrial. 

1898 
1899 
190O 
1901 

211 

215 
218 
220 

15 
15 
14 
14 

1,075 
1,130 
1,166 
1,180 

39 
39 
36 
36 

Production  of  Spirit. 


Year.        i               Bohemia. 

Austria. 

1899-1900 
1900—1901 

Hectols. 
397,784 
432,360 

Giills. 

8,751,248 
9,511,920 

Hectols. 
1,415.331 
1,513,417 

Galls. 

31,1.37,282 
33,295,174 

Export  of  Spirit. 


Year. 

Bohemia. 

Austria. 

1899-1901) 
1900-1901 

Hectols. 
142,626 
113,651 

Galls. 
3,137.772 
2,600,322 

Hectols. 
238,061 
204,354 

Galls. 
6,237,122 
4,496,783 

The  malting  season  of  1900 — 1901  was  only  fairly 
satisfactory,  in  consequence  of  the  weakness  of  the  harvest 
in  1900,  and  the  fluctuating  prices  in  the  home  markets  tor 


barley,  together  with  higher  wages  and  dearer  coal.  The 
new  season  of  1901 — 1902  opened  with  moderate  barley 
prices,  which  remained  steady  up  to  the  end  of  Decemberj! 
Over-production,  the  sharp  competition  of  the  maltsters  on 
the  one  hand  and  the  reluctance  to  buy  on  the  part  of  the 
brewers  on  the  other,  reduced  the  selling  price  to  the  lowest 
margin  of  profit,  but  high  prices  were  obtained  for  rye 
products,  malt  sprouts,  &c.  The  Austrian  malt  industry 
depends  largely  on  the  exports,  the  greatest  (piantity  of 
which  go  to  Germany,  and  it  is  fcired  that  this  market 
may  be  lost  if  the  proposed  new  import  duty  is  enforced. 
The  total  export  of  malt  was 


Y^ear. 

Quantity. 

1 

Value. 

1899 
1900 
1901 

Tons. 
1N2.324 
185,357 
108,210 

£ 
2.101.101 
2.081,376 
1,9119,253 

i 

Ml. 

of  which — 

a. 

n. 

To— 

Quautitiy.                  flt 

in, 

1901. 

1900. 

■1 

m 

Tons. 

108,S60 

131 

Tons. 

1 18.956 

ToniT 
107,678 
SO 

(ii< 

United  Kingdom 

165 

V.n 

Brewing  during  the  past  year  has  been  less  affected  hj 
the  prevailing  commercial  depression  than  other  industries 
but  the  protits  of  the  brewers,  especially  in  Prague,  havi 
been  affected  by  a  competition  war  between  the  breweries 
themselves,  whereby  the  smaller  ones  have  been  drivei 
from  the  field.  Endeavours  have  been  made  to  form  i 
cartel,  but  have  failed  up  to  the  present.  The  productioi 
of  beer  in  Bohemia  during  the  past  five  years  has  been  &• 
follows : — 


IB! 


Year. 


1896-97 

1897-98 

1898-99 

1899—1900 

1900-01 


Hectolitres. 


8,475,308 
8,514,463 
8.991.328 
9.228.363 
9,473,196 


Gallons. 


186.t.".6.776 
187 .317.91  i6 
197,S0'.),-J1G 
203,023.9(>4 
208,410.312 


The  export  trade  has  been  adversely  influenced  by  th 
increased  duty  placed  on  beer  entering  Germany,  this  bein 
raised,  in  1900,  from  3s.  id.  to  os.  per  ton,  the  weight  r 
the  cask  being  also  included.  It  has  been  urged  that  (h 
railway  freights  in  Bohemia  for  beer  and  for  empty  return 
.should  be  lowered  so  as  to  counteract  to  some  extent  thi 
increased  duty.  Brewing  is  extensively  carried  on  i 
Prague  and  its  vicinity,  but  only  for  the  local  trade.  Th 
export  of  beer  from  Austria-Hungary  was  in — 

Tons. 

1899 92,S21 

190D 91,610 

1901 91.*57 

In  1901,  Germany  took  67,866  tons. 
The  imports,  which   consisted   chiefly  of  Bavarian  dai 
beers  from  Germany,  were — 

Tons. 

1899 7,390 

1900 7.351 

1901 7.115 

Germany,  in  1901,  sent  7,073  tons,  and  the  Uniti 
Kingdom  41  tons. — A.  S. 

Spirits  in  Bkloicm. 
Bd.  of  Trade  J.,  Aug.  7,  1902. 

The  Moniteur  Beige  for  the  28th  and  29th  July  contaii 
the  text  of  a  new  Law,  modifying  previous  legislation  coi 
cerning  the  manufacture  and  importation  of  alcohols.  Tl 
following  is  a  translation  of  Article  6  of  this  Law,  whit 
aflecis  the  treatment  of  alcohols  imported  into  Belgium  :- 

"  The  Government  is  authorised — 

"1.  To  grant  total  or  partial  exemption  from  impo 
duty    to  alcohols  intended  exclusively   for  industrial  pa 
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poses,  after  previous  denaturatinn ;  the  regulations  of 
Articles  14  and  16  of  the  Law  of  the  15th  April  1896  are 
applicable  to  this  exemption  ; 

"  2.  To  reduce  the  import  duties  leviable  on  spirits  in 
casks  to  a  point  not  lower  than  the  Exi;ise  duties  leviable  on 
spirits  of  Belgian  production.  The  duties  thus  lowered  mav 
be  again  raised,  by  Koyal  Decree,  to  the  rate  originally 
leviable." 

XVIII.  A.— FOODS. 

Bekt  Leaves  for  Fodder  in  Germany. 

U.S.  Cons.  Heps.,  July  25,  1902. 

The  Verein  der  Deutschen  Zucker  Industrie  oflFers  a  prize 
of  10,000  marks  for  the  best  process  for  dryiuff  beet  leaves 
I  and  "heads."  The  abolition  of  export  bounties  compels 
every  economy  in  each  element  in  the  raw  material.  The 
conditions,  as  officially  announced,  are  as  follows: — 

(1)  Leaves  and  heads  dried  by  the  competing  apparatus 
or  process  shall  not  contain  water  in  excess  of  12  per  cent. 

(2)  The  prepared  product  must  be  of  good  form  and 
•ondition,  as  free  as  possible  from  foreign  substances  and 
imeli,  and  not  scorched  or  burned. 

(.3)  The  loss  of  soluble  nutritive  elements  in  the  dried 
eaves  as  compared  with  fresh  leaves  shall  not  exceed  15  per 
•ent. 

(4)  The  working  cost  of  the  process,  including  deprecia- 
ion  and  wear  and  tear  of  plarf,  shall  be  in  such  relation  to 
che  fodder  value  of  the  product  that  it  will  be,  when  properly 
nstalled  and  managed,  economically  profitable. 

The  plant  for  working  the  process  must  do  no  ininry 
0  the  neighbourhood;  the  competing  plans,  drawings, 
lud  descriptions  must  be  filed  before  September  15,  1902, 
X  the  office  of  I'rivy  Councillor  Koenig,  in  Berlin,  and  the 
,|iparatus  be  ready  for  trial,  at  a  place  to  be  designated  by 
he  commission,  iluring  the  period  from  October  15  to 
\'ovember  25  of  the  present  \-ear. 

XIX.— PAPER,  PASTEBOARD,  Etc. 

Paper  Lndustry  op  Bohemia  (ArsTitiA-HrNC.ART). 

Foreign  Office  Annual  Series,  No.  2857. 

The  paper  industry  in  Bohemia  is  of  great  importance, 
he  value  of  the  exports  was :— r 


Tear. 


1900 
1901 


Value. 


Currency. 


Kronen. 
4S,917,433 
43,213,118 


Sterling. 


£ 

2,033.226 
1,800,560 


The   quantity    exported   in    1901   was    108,525    tons,  of 
hich — 

Tons. 

To  Germany 19,11.5 

„    Italy 18  229 

„    France 10.625 

„    United  Kingdom 7,496 

The  import  was — 


Tear 

Value. 

s 

Currency. 

Sterling. 

1900 
1901 

Kronen. 
25,650,924 
27,138,953 

£ 

1,064,622 
1.130,789 

The   quantity   imported   in    1901     was    36,707    tons,   of 

ich — 

Tons. 

From  Germany 12,233 

„      France 398 

M      United  Kingdom 297 


Paper  in  Mexico. 
Bd.  of  Trade  J.,  Aui/.  7,  1902. 

There  are  several  paper  manufactories  in  Mexico,  but 
they  are  unable  to  meet  the  demands  of  the  public,  either  as 
regards  quahty  or  quantity.  The  industrial  development  of 
the  country  necestitaies  a  considerable  increase  in  the  con- 
sumption of  paper  from  year  to  year. 

The  import  duties  on  this  article  are  very  high,  but  the 
prices  paid  for  paper  manufactured  in  the  country  are  very 
slightly  inferior  to  those  for  paper  imported  from  foreign 
countries. 

The  finer  knnds  of  paper  are  not  manufactured  iu  Mexico. 
The  existing  establishments  employ  the  same  apparatus  to 
produce  papers  of  different  qualities,  with  the  result  that 
the  articles  thus  prodiicedafe  always  inferior  to  the  European 
make. 

As  regards  cigarette  paper,  for  which  there  is  such  a 
large    demand   in  Mexico,  it  is  not  made  in  the  country 


at  all. 


XX.— FINE  CHEMICALS,  Etc. 


Essential  Oils  in  Dalmatia  (AnsTRiA-HuNGAKv). 
Chem.  and  Druggist,  Aug.  2,  1902. 

There  were  exported  from  .Spalato  and  its  vicinity  in  1901 
654,766  lb.  of  chrysanthemum  essence,  of  which  127,867  lb. 
went  to  Germany  and  the  rest  to  Trieste,  Vienna,  and 
France.  The  price  of  the  inferior  quality  was  from  Gl.  15s. 
to  71.  I2s.  per  centner  (220  lb.).  The  best  quality  brings 
8/.  12.S  to  9/.  5s.  per  centner.  Rosemary  essence  is  pro- 
duced principally  on  the  Island  of  Lesina.  The  export 
amounted  to  266,313  lb.  last  year,  of  which  3,567  lb.  were 
sent  to  Germany,  the  remainder  being  sold  on  the  market 
at  Trieste.  The  price  of  rosemary  essence  varied  between 
12/.  14s.  and  15/.  per  centner.  Tbere  were  also  exported 
41,887  lb.  of  rosemary  leaves,  from  which  the  essence  is 
extracted,  of  which  19,841  lb.  were  sent  to  Germany  and  the 
rest  sold  at  Trieste. 

Perfitmeet  and  Fancy  Soap  Imports  of  Naples. 

Foreign  Office  Annual  Series,  No.  2864. 
The    following   table    show.s    the    perfumery    and   soap 
imported  into  Naples  from  abroad:  — 


From- 


Perfumed  soap,  in  pieces  '  United  Kingdom  . 

I  France 

Germany 

Austria-Hungary  . 

Beli;ium 

Smulry 


Glycerin  soap,  in  pieces. 


Quantity, 


Total  . 


Alcoholic  perfumes. 


Simple  perfumes. 


United  Kingdom  . 

France  

Austria-Hungary  . 

Uelgium 

Germany 


Total  . 


France , 

United  Kmgdom  . 

Germany 

Austria-Hungary  . 

Belgium 

Sundry 


Total  . 


France  

United  Kingdom  , 

Germany 

Austria-Hungary  . 

Belgium 

Simdry 


Total  . 


Kilos." 

1,497 

1,287 

781 

101 


3.766 


640 
61 
28 
14 

7 


653 


1,09S 
385 
201 
LSO 
32 
6 


I.SIC 


851 
680 
102 
93 
10 
4 


1,740 


•  1  kilo. 


;lb. 


If  we  group  these  totals,  we  shall  find  that  France  occupies 
the  first  place,  with  3,295  kilos.,  against  3,102  kilos,  from  the 
United  Kingdom.     It  is  to  be  noted  that  some  important 


1118 


JOUKNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Au!?.  SO,  19M. 


British  firms  make  perfumery  in  France,  and  it  is  possible 
that  some  of  their  wares  come  direct  from  France  to  Italy 
and  thus  get  credited  to  French  origin. 

It  i;-  a  somewhat  singular  thing  that  whereas  in  other 
orange-growing  countries  the  orange  flowers,  when  they  fall, 
are  collected  for  purposes  of  making  perfumery,  tuey  are 
nowhere  collected  in  South  Italy,  but  go  to  waste  upon  the 
ground. 

CiN'CnosA  Bark  and  Qiinine  i.-j  Java. 
Foreign  Office  Antiual  Series,  No.  2863. 
The  exports  of  bark  from  .Tava  during  last  year  compared 
with  those  of  the  four  previous  years  are  as  follows:  — 

Lb. 

1901 l.S.Ml.SSH 

1900 12.068,718 

1899    12.414..WS 

1898 12,123.310 

1897 S.49S.72« 

The  quantity  of  sulphate  of  quinine  produced  by  the 
Bandong  Factory  and  sold  at  auctiou  iu  Batavia  during 
1901  was  I.OIJ.OOO  oz.  (English).  The  average  price 
paid  was  Is.  OJ^d.  per  oz. 

XXII.— EXPLOSIVES,  Etc. 

Dynamite  in  South  Africa. 

U.S.  Cons.  Reps.,  July  31,  190-'. 

The  U.S.  Consular  Agent  telegraphs  from  .Johannesburg, 
.luly  26,  1902,  that  a  majority  of  the  Chamber  of  Mines 
there  favours  the  imposition  of  a  coast  duty  of  1 .80  dols. 
per  case  on  dynamite,  to  protect  local  factories.  A  strong 
minority  desires  free  trade.  The  annual  consumption  is 
300,000  cases.  The  Agent  thinks  United  .States  factories 
should  compete  for  this  trade,  and  requests  cable  quotations 
from  manufacturers  for  blasting  gelatin  and  No.  1  dynamite, 
30,000  cases  yearly,  five-year  contract,  delivered  at  au  I 
African  port.  These  figures,  he  adds,  apply  to  one  group 
of  mines  only. 


patent  iisft. 


N.B.— In  these  lists,  [A]  means  "Application  for  Patent,"  and 

[C.S.],  "Complete  Specifleation  Accepted." 

Where  a  Complete  Specitication  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 

[A.]  17,183.  Mcintosh.  Apparatus  to  heat,  boil,  or 
evaporate  water.     Aug.  5. 

„  17,228.  Parker  and  Oliver  Mill  Co.,  Ltd.  Crushing- 
mills  and  the  like.     Aug.  5. 

„  17,235.  Boult  (Bronx  and  GreJoire).  Apparatus 
for  cleaning  the  interior  of  casks  and  like 
receptacles.     Aug.  5. 

„  1  7,253.  Eckert.  Waterproof  acid-resisting  and  elec- 
trically non-conducting  glove.*     Aug.  5. 

,,      17,261.  .Sisson.     Steam  superheaters.     Aug.  5. 

„      17,264.  Condict.     Refrigerating  apparatus.     Aug.  5. 

„      17,308.  Mitton.     Filter  presses.     Aug.  6. 

„  17,330.  Pereira  and  Pereira.  Method  of  rendering 
vessels  or  receptacles  liquid-tight.*  (Portuguese 
-Vpplicatiou,  March  8.)     Aug.  0. 

„  )  7,374.  Crocker.  Capsule  to  hold  compressed  gas 
for  use  in  aerating  liquids,     -^ug.  7. 

,,  17,428.  Turner.  Pumps  and  compressors  for  liquid 
air  and  gases.     Aug.  8. 

„      17,491.  Kostalek.     Filters.*     Aug.  8. 

„      17,517.  Jorgensen.     Colour  scales.*     Aug.  8. 


[A.]    17,566.  McNeil  and  McNeil.     Vacuum    drying  ap 

paratus.     Aug.  11. 
„      17,663.    Huillard.      Apparatus   for    drying    humi 

material   reduced    to   grains,    shavings,   or    sma! 

particles.*  Aug.  12.  (French  Application, Feb.  10. 
,,      17,669.  Brewer  (Wheeler  Condensing  and  Engineei 

ingCo).     Coolirg  towers.     Aug.  12. 
„      17,697.  Boult  (Rojat).     Filters.     Aug.  12. 
„      17,741.  Wise  (Washington).      Apparatus   for   inji 

eating  the  levels  or  quantities  of   liquids  in  tanki^ 

&c.*     Aug.  12. 
.,      17,801.  Oster.     Filters.     Aug.  13.  ! 

„      17,874.  Melotte.    Centrifugal  separators  for  liquids. 

Aug.  14. 
„      17,892.  Godfrey.     Kapid  filtering  funnel.     Aug.  14 
„      17,966.  Pollard  and  Behrman.     Machine  for  packe 

inPT  measured  quantities  of  powdered  or  granulf 

subst.inces  and  the  like.     Aug.  15. 
17,980.  Peters.     Funnel.     Aug.  15. 
„      18,000.  Clarkson  and  Clarkson  and  Capel  SteamC(, 

Syndicate,  Ltd.     Lubrication  of  moving  parts  li 

machinery.     Aug.  14. 
„      18,094.  de  Alzugaray.  Filtering  apparatus.   Aug.  1 
[C.S.]  16,230  (1901).  Duckworth.     Apparatus  for  mixit 

powdered,     granulated,    or     similar     substance 

Aug.  29. 
„      16,344  (1901).  Pulbrook  and  Pulbrook.     Vesselar 

apparatus   for   making    infusions    or    deooctioi 

Aug.  20. 
,.      16,353(1901).    Hampson  and  Swales.     Aiiration 

liquids.     -"Vug.  20. 
17,614  (1901).  Muirhead.    Method  of  heating  floiq 

and  apparatus  therefor.     Aug.  13. 
„      18,377     (1901).      Hon-den.       Steam      superlieatei 

Aug.  20. 
„      1H,661  (1901).     C'roizier  and  Thomine.     Apparat 

for  drying  powders  and  the  like.     Aug.  13. 
„      25,441(1901).    Hoffmann.     Automatic    tire -exti 

guishers.      Aug.  20. 
„      25,824    (1901).  Clark.     Filters.     Aug.  20. 
„      123G  (1902).  Fryce.    Appliances  for  removing ic4 

&c.,  from  boiler  tubes,  A:c.     Aug.  20.  j 

„      6S59  (1902).  Pearce.     Machines  for  mixing  plat! 

compositions.     Aug.  13.  j; 

8118  (1902).  Mynders.     Apparatus  for  drawingi 

viscid  substances.     Aug.  20. 
„      13,271  (1902).  Mendham.     Method  of  and  appliai 

for   controlling  the  delivery  of  viscous  liquids, 

measured  or  other  quantities,  chiefly  designed 

use  in  filling  jars,  &c.,  with  such  liquids.  Aug. 
„      14,128    (1902).     Strom.       Centrifugal     separate 

Aug.  20. 


14,276  (1902).  Sachsenroder. 
material.     Aug.  20. 


Wrapping  or  packi;.   # 


II.— FUEL,  GAS,  AND  LIGHT. 


[A.] 


Jote 

ft 

IM. 
fall 


fl 


17,201.  Arnott  and   Arnott  Light  and   Burner  '. 

Hydrocarbon  burners.*     Aug.  5. 
17,262.  Jones.      Steam-boiler   and   other  furnac. 

Aug.  5. 
17,265.  Herrick.     Gas  producers.*     Aug.  5. 
17,297.  BaukeandFuchf.  Gas  generating  apparati' 

Aug.  6. 
17,299.  Classen.      Treatment  of  comminuted  wo. 

peat,  and  the  like,  to  prepare  it  for  consolidat;  • 

Aug.  C. 

17.302.  Thwaite.      Method   of  utilising  liquid  M  j 
tor  generating  heat.     Aug,  6. 

17.303.  Bell.     Gas-burners.     Aug.  6.  _^ 
17,305.  Albany   Mfg.    Co.   and    Lamplough.       ^■^i    ft 

burner   for   heating   steam-generators   and  oif     Wll 
apparatus.     Aug.  6. 
17,310.    Baumgarten.      Automatic     generator 
lamp  for  acetylene,     -^ug.  6 


«(1 


Hid 
hi 
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17,318.  Adam.  Manufacture  of  incandescent  mantles. 
Au<;.  6. 

I7,:i23.  Glaskin.  Means  for  burning  petroleum  and 
other  inflammable  oils  for  use  in  tbe  production  of 
motive  power,  &n.     Aug.  6. 

17,333.  Mollart  and  Tunier.  Fluid  composition  for 
application  to  gas  muntles  and  other  articles 
exposed  to  heat  from  combustion.     Aug.  7. 

17,343.  Douglas.  Safety-guard  to  prevent  back- 
lighting in  Bunseu  burners  and  the  like.     Aug.  7. 

17,392.  Ilookham.  Electric  incaudesceut  lamps. 
Aug.  7. 

17,400.  Clement.     Carburettors.     Aug.  7. 

17,406.  Blondel.  Carbons  for  electric-arc  lamps. 
Aug.  7. 

17,463.  Dargie.  Acetylene  gas  generators  and 
gasometers.*     Aug.  8. 

17,490.  Burgess.  King  of  lights,  applicable  for  oil, 
gas,  electricity.     Aug.  8. 

17,497.  Hill.  Acetylene  gas  generators  and  lamps. 
Aug.  8. 

17,576.  Boult  (Moreau).  Acetylene  lamps  or  gene- 
rators.*    Aug.  1 1. 

17,587.  Bauer.  Electrolytic  incandescent  bodies 
particularly  applicable  to  Nernst  lamps.     Aug.  11. 

17,603.  Bousfield  (Finke).  Manufacture  of  mantles 
for  incandescent  lighting.*     Aug.  11. 

17,689.  Lake   (Gen.    Electric 


lamps.     Aug.  1 
17,690.  Lake   (Gen. 

lamps.     Aug.  12. 
17,711.  Bridson  and 


Co.).      Electric  -  arc 
Electric    Co.).      Electric  -  arc 
Licjuid-fuel  burners 


Brough 
for  steam-propelled  vehicles  and   other   purposes. 
Aug.  12. 

„  17,764.  Gilmore.  Burners  for  incandescent  gas 
lamps.     Aug.  13. 

,,  17,776.  McBride  and  McBride.  Composition  for 
promoting  the  combustion  of  coals  and  preventing 
black  smoke  issuing  therefrom.*     Aug.  13. 

„  17,797.  Ashworth.  Retorts  for  the  manufacture  of 
gas,  &c.     Aug.  13. 

„  17,823.  Canellopoulos.  Manufacture  of  catalytic 
igniters.     Aug.  13. 

„  17,832.  Shaw  and  Gee.  Incandescent  gas  mantles. 
Aug.  14. 

,,     17,886.  Bremer.     Electric-arc  lamps.     -Vug.  14. 

„  17,889.  Thubron  and  Leading  Light  .Syndicate,  Ltd. 
Acetylene  gas  generators.     Aug.  14. 

„  17,903.  Vaurs.  Apparatus  for  carburetting  air  in 
explosion  motors.*     Aug.  14. 

„      17,913.  Green.     Electric-arc  lamps.*     Aug.  14. 

„     17,923.  Kignon.     Electric-arc  iamp.*     Aug.  14. 

„  17,924.  Luthy.  Electric  igniting  caudle  for  explo- 
sion motors.*     Aug.  14. 

,.  17,959.  Griffin.  Liquid-fuel  burners,  furnaces,  and 
stoves.     Aug.  l-"). 

..     I8,G04.  Femerling  and  Trossin.  Furnaces.*  Aug.  15. 
18,009.    Prjce.      Devices   for  electric    ignition     of 
flammable  gases.     Aug.  15. 

,,  18,035.  Demster.  Lutes  for  the  covers  of  gas  puri- 
fiers and  other  receptacles  for  gaseous  or  vaporous 
substances.     Aug.  16. 

,  18,051.  Podmore  and  Thomas.  Incandescent  gas- 
lamp  lighter.     Aug.  16. 

,     18,053.  Rheinwald.     Torches.     Aug.  16. 

18,083.    British  Thomson-Houston  Co.  (Steinmetz). 
Means  for  changing  the  colour   of  artificial   light. 
Aug.  16. 
18,091.    Spooner      (Werner     and     Werner).     Car- 
burettors.    Aug.  16. 

'■]  15,990  (1901).    Lux.      Incandescent   vapour-lamps. 

Aug.  13. 
,     15,991  (1901).  Lux.      Incandescent    vapour-lamps. 
Aug.  13. 


[C.S.]  17,507  (1901).    Scott-Snell.       Pressure  system  for 

incandescent  gas  lighting.     Aug.  13. 
,,      17,665(1901).  Kitson.     Vapour-burning  apparatus. 

Aug.  20. 
„      19,898  (1901).  Thompson  (Uarby).     Utilisation  of 

gas  for  industrial  purposes.     Aug.  20. 
,,      20,152  (1901).  Kobt.' Dempster  and  Sons,  Ltd.,  and 

Broadhead.     Conveyors  for  hot    coke  and   other 

substauces.     Aug.  20. 
„      20,177   (1901).  Pvickard.     Carburettors  for   internal 

combustion  engines.     Aug.  20. 
„      20,472    (1901).  Evans  (de    Velna).      Maoufacture 

of  coke.    Aug.  20. 
„      20,476  (1901).  Phelps.    Electric  iucaudescent  lamps. 

Aug.  20. 
„      26,535  (1901).  Hopfelt.     Manufacture  of  electrodes 

for  arc  lamps.     Aug.  13. 
„      2135  (1902).    Eudelin.      Carburettors    for    internal 

combustion  engines.     Aug.  13. 
„      2276  (1902).  Seymour.     Apparatus  for  mixing  gas 

and  air.     Aug.  13. 
„      9598   (1902).   Winand.     Proce.ss  and  apparatus  for 

rapidly   producing  a   gas  suitable  for  driving  gas- 
engines,  .Stc.     Aug.  2t). 
„      11,529  (1902).    Griffin    and    Ilogau.      Smoke-con- 
densers.    Aug.  20. 
„      12,034  (1902).  Ramsdcn  and  Smith.     Arningement 

for  working  gas  purifiers.     Aug.  20. 
„      12,360  (1902).    Bray.     Burners    for   acetylene   gas. 

Aug.  20. 
,,      14,287  (1902).    Gilgan.      Acetylene  gas  generator. 

Aug.  13. 

in.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  PETROLEUM. 

[A.]  17,650.  Naylor.  Obtaining  ammonia  from  towns' 
refuse  or  other  nitrogenous  organic  matter  by 
means  of  waste  heat  from  refuse  destructor  furnaces. 
Aug.  12. 
„  17,731.  Stewart-Wallace.  Treatment  of  mineral  oils. 
Aug.  12. 

[C.S.]  12,565  (1902).  Singer  and  Pauli.  Manufacture  of 
paraffin-wax  and  lubricating  oil  from  mineral  oil 
and  other  hydrocarbons.     Aug.  13. 

IV — COLOURING  MATTERS  and  DYESTUFFS. 

[A.]    18,096.    Johnson    (Bad.    Anilin   nnd    Soda   Fabr.). 
Manufacture  of  halogenised  indigo  apd  analogues 
and  homologues  of  indigo.     Aug.  16. 
[C.S.]    15,924    (1901).       Ransford    (Cassella     and    Co.). 
Manufacture  of  dyestuffs.     Aug.  13. 

„  18,389  (1901).  Levinstein,  Mensching,  and  Levin- 
stein, Ltd.  Manufacture  of  black  sulphur  colour- 
ing matters  directly  dyeing  cotton.     Aug.  13. 

.,  19,267  (1901).  Urquhart  ( Chem.  Fabr.  vorm. 
Weiler-ter  Meer).  Manufacture  of  cotton  dyes 
containing  sulphur.     Aug.  13. 

„  19,486  (1901).  Ransford  (Cassella  and  Co.). 
Manufacture  of  dyestuffs  of  the  acridine  group. 
Aug.  13. 

„  20,552  (1901).  Johnson  (Bad.  Anilin  und  Soda 
Fabr.).  Manufacture  of  derivatives  of  indigo  and  of 
intermediate  products  relating  thereto.     Aug.  20. 

„  22,385  (1901).  Abel  (Akt.-Ges.  f.  .Vnilinfabr.). 
.Manufacture  of  sulphurised  colouriug  matters 
directly  dyeing  cotton.     Aug.  13. 

„  22,734  (1901).  Abel  (Akt.-Ges.  f.  Anilinfabr.). 
Manufacture  of  sulphurised  colouring  matters. 
Aug.  13. 

„      12,680  (1902).  Vidal.     See  under  XUl.  A. 

„  14,049  (1902).  Ellis  (Chem.  Fabrik  von  Heyden, 
Akt.-Gres.).  Manufacture  of  indoxyl  or  indigo, 
or  indoxyl  or  indigo  preparations.     Aug.  1  3. 
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v.— PBEPARING.  BLEACHING,  DYEING, 

riilNTING,  AND  FINISHING  TEXTILES,  YARNS, 

AND  FIBRES. 

[A.]   17,291.  Binnie  and  Lugo.     Method  of  decoIorisiDg 
fibres  and  other  substances.     Aug.  G. 

„  17,397.  liarbe.  Methods  of  dry-cleaning,  and  appa- 
ratus therefor.     Aug.  7. 

„  17,46r).  Lugo.  Processes  of  extracting  inorganic 
and  organic  foreign  matter  from  vegetable  fibres. 
Aug.  8. 

„  17,516.  Dargue.  Apparatus  for  dyeing  or  washing 
fibrous  materials.     -Vug.  8. 

„  17,G22.  Bertin.  Apparatus  for  removing  the  wood 
from  green  stalks  containing  textile  fibres, 
especially  ramie  stalks.*     Aug.  11. 

„  17,653.  Bleachers'  Assoc,  Benjamin,  and  Hiibner. 
Process  for  reduction  of  osycellulose  in  textiles,  and 
for  the  removal  of  stains  therein  caused  by  oxy- 
cellulose.*     Aug.  12. 

„      18,002.  Oram.  Machines  for  trcatii;g  fabrics.  Aug.  1.5. 

„  18,022.  Sackville.  Manufacture  of  book  -  cloth, 
leather-cloth,  &c.     Aug.  16. 

[C.S.]  18,728   (1901).   Boult   ( Keichenbach).     Process  for 
the  production  of  mercerised  cotton  yarn     Aug.  13. 

„  19,144(1901).  Koning.  Process  for  washing  wools 
and  other  textile  materials  which  enables  the  sub- 
stances used  for  sucli  washing  to  be  recovered,  and 
also  for  manufacturing  a  homogeneous  ammoniacal 
soap.     Aug.  20. 

yi.— COLOURING  WOOD,  PAPER,  LEATHER,  Etc. 

[C.S.]  16,429  (1901).  Cohn.    Glossing  leather,  paper,  textile 
fabrics,  and  the  like.     Aug.  20. 

VII.— ACIDS,  ALKALIS,  SALTS,  Etc. 

[A.]  17,253.  Eckert.     See  under  I. 
„      17,316.  Evcrs.     Denitrating  plant.     Aug.  6. 

„  17,609.  Johnson  (Bad.  Anilin  und  Soda  Fabr.). 
Manufacture  of  sodium  oxide.     Aug.  11. 

„      17,650.  Naylor.     See  under  III. 
„      17,760.    Ellison.     Apparatus  for   concentrating   sul- 
phuric acid.     Aug.  13. 

„  17,976.  Tcherniac.  Manufacture  of  cyanides  from 
sulphocyanides,  and  apparatus  therefor.  Aug.  15. 
[C.S.]  19,993  (1901).  Talbot.  Production  of  ammonia. 
Aug.  13. 

„  20,142  (1901).  Winsloe  and  Hart.  Apparatus  for 
manufacture  of  sulphuric  acid.     Aug.  20. 

„  20,143  (1901).  Winsloe  and  Hart.  Apparatus  for 
manufacture  of  sulphuric  acid  and  for  recovery 
of  gaseous  nitrous  compounds.     Aug.  20. 

„  13,339(1902).  Felt  and  (ireene.  Retorts  applicable 
for  generating  oxygen,  &e.      Aug.  20. 

„  15,fi6C  (1902).  Carmichael.  Apparatus  for  car- 
bonating  liquids.     Aug.  20. 

VIII.— POTTERY.  GLASS,  and  ENAMELS. 

[A.]   17,236.  Sefton   Jones  (Arnold  and  Clarke).     Glass- 
pressing  machine.*     Aug.  5. 

„      17,402.  Rembaux.      Glass   smoothing  and  polishing 

machines.     Aug.  7. 
„      17,739.  Weber.     See  under  XVII. 
„      17,888.  Davis  and  Smith.     Glass   beadinjjs,   angles, 

yappings,    or    similar    decorative     constructions. 

Aug.  14. 
[C.S.]  16,652    (1901).    Leistner.       Machines   for    making 

glass  bottles.     Aug.  13. 


[C.S.]  15,230(1902).     Maclntire.     Jlanufacture  of  hollow 
glass  articles.     Aug.  20.  '    ' 

„      15,231  (1902).     Maclntire.     Apparatus    for  mann-l 
facturiug  hollow  glass  articles.     Aug.  20. 

IX.— BUILDING  MATERIALS,  CLAYS.  MORTARS, 
AND  CEMENTS. 

[A.]    17,293.  Heuvels.    Stucco  and  plaster  work.    Aug.  6. 
„      17,369.  Dhondy.     Artificial  stone.     Aug.  7. 
„      17,535.  Grocott.      Brick,   quarry,  or  tile    for    use  iu 

building  kilns,  &c.     Aug.  II. 

^  '  li 

„      17,567.  Jones.     Bricks.     Aug.  11. 

„      17,579.  Mills  (Seigle).     Artificial  building  materials. 

Aug.  II. 
„      17,580.  Mills  (Seiple).      Manufacture    of     artificial 

buildiug  materials.     Aug.  II. 
,,      17,618.  Kubitschung.        Manufacture     of     artificial] 

asphalt  stone.     Aug.  II.  j| 

,.      17,761.  Ellison.     Apparatus  for  manufacture  of  tar 

macadam.     Aug.   13. 
„      17,836.  Coulson.     Method  of  making  blocks  suitable 

for   structural   purposes,  out   of  waste   materials 

from  mines  and  the  like.     Aug.  14. 
[C.S.]  17,886  (1901).    Boult     (Devise     Freres).     Pressing 

mould  for  the  production  of  artificial  stone   block;, 

or  the  like.     Aug.  13. 
„      22,601  (1901).  Rigby.     Maturing  Portland  cemcDt. 

Aug.  13. 
„     15,318   (1902).  Waxia.     Cement  or  artificial  stone 

Aug.  20. 

X.— METALLURGY. 

[A.]    17,213.  Brookes    (i)eutsch.   Luxemburgische  Berg 

werks-    und    Hdtten-Akt.-Ges.).      Apparatus  fo: 

purifying  blast-furnace  gases.*     Aug.  5. 
„      17,219.  Fris  and  British  and  W.  African  Agency  anc 

Trading  Co.,  Ltd.     Treatment  of  earths  contain 

ing  gold  or  other  precious  metals  or  gems.  Aug.  5 
,,      17,240.  Bknkinsop.    Treatment  of  ores  and  product 

containing  cupreous  sulphide.     Aug.  5. 
,,      17,323.  Mercer  and  de    Alzugaray.     Apparatus  foi 

extraction    of    precious   metals  from   their  ores 

Aug.  6. 
17,325.  Boult  (Ajax  Metal  Co.).     Method  of  elimi 

nating  metals  from  mixtures  of  metals."     Aug.  6 
17,616.  ilennicke.    Treatment  of  stanniferous  ores  t 

facilitate  extraction  of  tin  and  the  accompaoyin 

metals.     Aug  11. 
,,       17,61t*.  Mennicke.     Process   for   recovering  coppt 

from  residual  products  containing  it.     Aug.  11. 
,,      17,644.  .Tackman  and  Webster.  Furnaces  for  meltiD 

metals,  particularly  for  the  proJuctiou  of  malleabi 

iron.     -Vug.  12. 
17,709.  de    Alzugar.ny.        Extraction     of     precioi 

metals  from  their  ores.     Aug.  !2. 
„      17,713.    Clark     (Metallurpische     Ges.     Akt-Ges. 

Process    and  apparatus  for   washing  aud  cooUr 

gases  produced  by  roasting  pyrites.     Aug.  12. 
„      18,019.    Jarvis.      Manufacture    of    iron    and   stec 

Aug.  16. 
[C.S.]  18,772  (1901).  Brown.     Utilising  waste  heat  in  co 

nection  with  smelting  furnaces.     Aug.  20.  , 

„      4081    (1902).    Pearson.      Manufacture  of    abrasi- 
,    materials  known  as  "  chilled  iron  shot  "  for  indu 

trial     purposes,    also    machinery,    &C.,    thercfc 

Aug.  20. 


10,315    (1902).  Wakely 

Aug.  13. 
11,533(1902).  Klepetko  and  Evans, 

naces.      Aug.  13. 
15,046  (1902).  Mitchell.    Method  of  reducing  copp 

matte  to  refined  copper.     Aug.  13. 


Metallurgical  furnace 
BoastiDg  fu 
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■  XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

A,]   1","253.  Eckert.     See  under  I. 

„  17,380.  Leuschner.  Electro  magnetic  treatment  of 
ores,  slimes,  and  the  like,  for  separating  tbeir 
constituents.*     Aug.  7. 

„  17,744.  Heany.  Insulating  compositions  for  metallic 
surfaces  or  wires.*     Aug.  12. 

„  17,745.  Heany.  Water-,  acid-,  and  fire-prnof  insu- 
lating compositions,  and  method  of  making  the 
same.*     Aug.  13.    (French  Application,  June  24.) 

,,  17,746.  Heany.  Insulating  metallic  surfaces  or 
"wires,  and  method  of  preparing  asbestos  therefor.* 
Au!j.  12.     (French  Application,  June  24.) 

„  17,747.  Keany.  Manufacture  of  insulated  wire.* 
Aug.  12.     (French  Application,  June  24.) 

„  17,748.  Heany.  Insulated  wire.*  Aug.  12.  (French 
Application,  June  24.) 

„      1S,048.      Fuller,    Fuller,    and   Fuller.       Storage   or 
secondary  batteries.     Aug.  16. 
18,071.   Brown.     Ozonisers.     Aug.  16. 
■S.]  18,600  (1901).  Tayler.     Treatment  or  manufacture 
of  paper  applicable  for  use  in  electric  insulation. 
Aug.  20. 
„     15,435(1902).  Lake  (Consolidated  Storage  Batteries 
Co.).     Secondary  or  storage  batteries.     Aug.  20. 


XII.— FATS.  OILS,  AND  SOAP. 

Ji.]   17,200.  Smith.     Manufacture  of  an  oil  for  use  as  a 
substitute  for  linseed  oil."     Aug.  6. 

17,673.  Meyer.     Sec  under  XVIII.  15. 

17,869,  Wetter  (Friesdorf).  Oil  -  separators  or 
appliances  for  separating  oil  and  grease  from 
water  containing  the  same.     Aug.  14. 

17,915.  Ranoe.     Oil-separators.     Aug.  14. 

17,937.  White.  Filters  for  cleansing  and  purifying 
dirty  or  waste  oil,  &c.     Aug.  15. 

,,     18,000.  Clarkson  and  Clarkson,   and   Capel   Steam 
Car  Syndicate,  Ltd.     See  under  I. 

'  S]  19,144  (1901).  Koning.     See  under  V. 


I 


I.— PIGMENTS,  PAINTS ;  RESINS,  VARNISHES  ; 
INDIA-RUBBER.  Etc. 

A. — Pigments,  Paints. 

I.]  18,015.  Thwaite  and  Denny.  Methods  and  appa- 
ratus for  producing  zinc  oxide.     Aug.  16. 

S]  16,486  (1901).  Greenlcy  and  Day.  Producing 
designs  or  surfaces  for  enamelling  and  other  pur- 
poses.    Aug.  20. 

.  21,526(1901).  Bertrand.  Paint  or  protective  com- 
position.    Aug.  13. 

,  12,630(1902).  Vidal.  Manufacture  of  paints  and 
dyes.     -A-ug.  13. 

15,107  (1902).  Bertrand.     Paint  or  protective  com- 
position.    Aug.  13. 

C. — India-rubber,  ^c. 

.]  17,253.  Kckert.     See  under  1. 

,  17,431.  Blundell.  Liquid  cement  for  patching  tyres, 
insulating  electric  wires,  and  the  like.*     Aug.  8. 

17,637.  Cockburn.       Vulcanising  rubber  boots  and 
J  shoes.     Aug.  13. 

[i.]  18,528   (1901).  Bertram   and  Milne.      Manufacture 

of  gutta-percha.     Aug.  20. 

18,964(1901).  Blossur.    Manufacture  of  sheet  india- 
rubber.     Aug.  13. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

[A.]   17,585.  Karle.     Process  and   apparatus  for  the  pre- 

duction  of  substances  resembling  leather.*  Aug.  11. 
„      17,831.  Fell.     Method   of  treatment   or   finishing  of 

hides   or  skius,  especially    for    use    as   coverings 

for  the  rollers   of  spinning   and   like  machinery, 

Aug.  14. 
,,      18,026.  Straiton.     Machines  for  cleaning,  unhairing, 

scudding,  or  burring  skins  or  hides.     Aug.  16. 
„      18,042.  Hilbert.     Manufacture  of  gelatin  and  glue 

from  bones.*     Aug.  16. 
[C.S.]  15,856    (1901).    Kelsey. 

glue.     Aug.  13. 
„      20,535    (1901).    Koster. 

leather.     Aug.  13. 
„       13.584  (1902).  Caldwell. 

for  belting.     Aug.  20. 


Apparatus  for  making 
Production  of  chrome 
Art  of  preparing  leather 


[A.] 


XV.— MANURES. 

17,507.  Lake  (Cyanid-Ges.  m.  b.  H.). 
of  artificial  manure.*     Aug.  8. 


Manufacture 


XVI.— SUGAR,  STARCH,  GUM,  Etc. 

[A.]  17,506.  Keynaud.  Manufacture  of  dextrin  (.achroo- 
dextrin)  and  alcohol.*     Aug.  8. 

,,  17,912.  Spreckels  and  Kern.  Purification  of  sugar- 
crystals,  and  a  product  obtained  thereby.  Aug.  14. 
[C.S.]  11,812  (1902).  Lang,  Blake,  and  Smart.  Con- 
tinuous liquor  and  syrup  heating  and  feeding 
apparatus  in  conjunction  with  vacuum  pans  for 
producing  sugar  in  crystals.     Aug.  20. 

„  13.353  (1902).  Thompson  (Anderson).  Treatment 
of  starch  and  m.iterials  containing  starch.   Aug.  20. 

XVIL— BREWING,  WINES,  SPIRITS,  Era. 

[A.]  17,506.  Reynaud.     See  under  XVI. 
„      17,512.  8chrottky.     Malting  of  rice.*    Aug.  8. 
„      17,659.  Tschappe.    Process  for  production  of  linseed 

liqueur.     Aug.  12. 
„      17,694.  House  and  Lancaster.    Apparatus  for  cnolinj, 

carbonating,  and  filtenngales,  beers,  &c.    Aug.  12. 
„      17,739.  Weber.  Glass  tanks  or  vessels  for  fermenting 

and  other  purposes.*     Arnz.  12. 
„      17,951.  West,  Chew,  and  Rogerson.     Production  of 

non-deposit    beer    and    the    like,    and   apparatus 

therefor.     Aug.  15. 
[C.S.]  15,886   (1901).  Norman.      Manufacture  of  brewing 

syrup.     Aug.  20. 
„      17,815  (1901).  Earp.    Kilns  for  drying  malt  and  the 

like.     Aug.  13. 

„  19,981  (1901).  Blackie.  Method  of  and  apparatus 
for  hop-drying.     Aug.  20. 

„  1264  (1902).  Dewar  and  Tripp.  Treating  beer  for 
bottling.     Aug.  20. 

„  15,252  (1902).  Thompson  (Pfaudler  Vacuum  Fer- 
mentation Co.).  Mechanism  to  regulate  the 
admission  of  air  to  liquids  in  a  fermentation  appa- 
ratus during  the  process  of  fermentation.    Aug.  20. 

XVIII.— FOODS,  SANITATION,  Eto.,  and 
DISINFECTANTS. 

A. — Foods. 

[A.]    17,258.  Spitteler.     Separation  of  casein.     Aug.  5. 

„  17,382.  Kdmonds  (Galbraith).  Treatment  of  milk, 
cream,  and  butter.     Aug.  7. 

„  17,399.  Tommasini  and  Ceschina.  Manufacture  of 
macaroni  and  the  like,  and  apparatus  therefor.* 
Aug.  7. 
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[A.]    17,478.  Klett  and  Potel.      Preservation  of  organic 

eulistances.*     Aug.  8. 
■    „      17,486.  Ekenberg.      Manufacture  of  milk-powder.* 

Aug.  8. 
„      17,584.    Laes.sig.      Milk-albumen   jireparation,    and 

metbod  of  preparing  it.*     Aug.  1 1. 
„      17,774.    Harky.      Hermeticallv   sealing-up  earthen- 
ware and  the  like  jars  and  other  kindred  vessels 

for    the    preservation    of    alimentary    and    other 

substances.     Aug.  13. 
,,      17,870.  Madsen.     Food  preparation  for   the  public 

and  animals.     Aug.  14. 
[C.S.J  16,091  (1901).  Hatmaker  (Just).     Baking  powders. 

Aug.  13. 
„      10,692  (1901).  Hatmakor  (Just).     Baking  powders. 

Aug.  13. 
„      17,671  (1901).  Eoyle  and   Royles,  Ltd.     Sterilising 

apparatus.     Aug.  20. 
„      13,825   (1902).    Brodrick.      Gravy   salt   compound. 

Aug.  13. 
„      14,865   (1902).  Laefsig.     Manufacture  of   preserv- 

able  milk.    Aug.  13. 

B. — Sanitation  ;    Water  Purification. 

[A.]    17,456.    Ralston.      Apparatus    for    controlling   the 

flow   of     sewage    in    septic    and    bacterial    tank 

systems.*     Aug.  8. 
„      17,540.    McNamee.     Metbod    of    utilising    wastes. 

Aug.  11. 
„      17,635.  Barker.     Apparatus  for  softening  and  puri- 
fying water  and  other  liquids.     Aug.  12. 
„     17,672.  Meyer.     Apparatus    for    supplying    purified 

and  heated  water  from  exhaust  steam.     Aug.  12. 
„      17,673.  Meyer.     Apparatus    for    separating    grease 

from  exhaust  steam.     Aug.  12. 
„      17,830.  Carter  and  Carter.    Apparatus  for  purifying, 

scenting,  and  medicating  air.     Aug.  14. 
„     17,840.  Oram.     Method  of  disposing  of  by-products 

or  d.ingerous  and  other  matter  of  a  liquid  nature, 

or  the  like.     Aug.  14. 
[C.S.]  19,143    (1901).     Wakefield.      Sewage    carriers    or 

troughs.     Aug.  13. 
„      21,856  (1901).  Thompson  (Maschinenbau  Akt.Ges. 

vorm.  Beck   and   Henkel).     Process  for   treating 

the  substances   deposited  from    sewage    and  the 

like.     Aug.  13. 
„      11,990  (1902).  Boult  (Kennicott).     Water-purifying 

apparatus.     Aug.  20. 

C. — Disinfectants. 

[A.]   17,729.  Carpenter.     Ointment  for  the   cure  of   foot 
and  mouth  disease,  wound.s,  cuts,  &c.,  in   cattle. 
Aug.  12. 
[C.S.]  17,281    (1901).  Robertson.     Medicinal   preparation. 
Aug.  20. 

XIX.— PAPEK,  PASTEBOARD.  Etc. 

[A.]  17,434.  Grimshaw.  Fireproofing  of  paper  and  the 
like.  Aug.  8. 
„  17,501.  Thompson  (Vereinigte  Kunstseidefabr.  Akt.- 
Ges.). Preparation  of  stable  alkaline  solutions 
of  cellulose  hydrate.  Aug.  8. 
,,  17,502.  Thompson  (Vereinigte  Kunstseidefabr.  Akt.- 
Ges.). Manufacture  of  alkaline  solutions  of 
viscose.     Aug.  8. 


[A.: 


[C.S 


]  17,503.  Thompson  (Vereinigte  Kunstseidefabr.  Akt. 
Ges.).  Manufacture  of  colourless  cellulose  tilm; 
and  threads.     Aug.  8.  ] 

17,620.  Riidiger.     Drying    felt  for   pasteboard  and  i 

paper  machines.*     Aug.  11. 
17,653.    Bleachers'   Assoc,  Benjamin,  and  Hiibnci 

See  under  \ . 
17,827.  Wise    (Salubra    Wall    Cover  Co.).     Manu 

facture  of  v,all-paper.     Aug.  1.'*. 

:.]  18,600  (1901).  Tayler.     See  under  XI. 

„  20,397  (1901).  Fielding.  Manufacture  of  viscosu 
Aug.  20. 

„  21,834  (1901).  Bensinger.  Process  for  nianufactur 
of  combs  from  celluhiid.     Aug.  20. 

„      445  (1902).  Lake  (Anthony).    .Apparatus  for  dryiuj 

paper.     Aug.  20. 
„     9683(1902).  Rogers  and  Allen.     Revolving  strainer 

for  straining  paper-pulp,  &c.     -\ug.  13 

„  14,276  (1902).  Sachsenroder.  Wrapping  or  packin 
material.     Aug.  20. 

XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  AND  EXTRACTS. 

[A.]   17,695.  Marckwald.     Halogenising  of  organic  sul. 
stances,  and  apparatus  therefor.     Aug.  12. 
[C.S.]  17,924  (1901).  Smith.     Manufacture  of  encalyptc 
arseniate    and   eucalyptol    from    eucalyptus   oil 
Aug.  13. 

„  20,188  (1901).  Wetter  (F.  Hoffmann-La  Roche  au 
Co.).  Manufacture  of  salicylide  or  salicyl 
anhydride.     Aug.  13. 

„  11,750  (1902).  Wirth.  Process  for  the  redaction  < 
aromatic  nitro-compounds  containing  two  or  mo: 
nitro-groups.     Aug.  13. 

XXL— PHOTOGRAPHT. 

[A.]   17,311.  Huck  and  Fischer.     Process  for  producii 

metalline-foils  to   serve   as  a  ground    for  phot. 

graphic  and  other  printings.*     Aug.  6. 
„      17,313.  Mercier.     Photographic  films.     Aug.  C. 
„      17,485.    Boult    (Miley    Colour    Photograph     Co, 

Colour  photographs,  and  the  method  of  makii 

the  same.*     Aug.  8. 

,,  17,573.  Craft.  Apparatus  for  developing  phoi 
graphic  plates  and  films.     Aug.  11. 

„  17,911.  Meek.  Apparatus  for  developing  phot 
graphic  impressions.     Aug.  14. 

„  18,047.  jSIacaigne.  Synthetical  reproduction  of 
coloured  original  to  serve  as  guides  for  a  thre 
colour  process.     Aug.  1 6. 

[C.S.]  23,299    (1901).    Abel    (Akt.-Ges.    f.    Anilinfabr 
Photographic  roll-films.     Aug.  13. 

„  10,948  (1902).  Leuchter.  Production  of  negati- 
plates  for  bichromated  gelatin  processes.    Aug. : 

XXn.— EXPLOSIVES,  MATCHES,  Bto. 

[C.S.]  10,776  (1901).  Allen   and  Dolby.     Explosive   co- 
posite  shell  for  use  in  warfare.     -Aug.  20. 

„  15,259  (1902).  Scott.  Explosive  charges  forgu/. 
Aug.  20.  1 
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IXTERNATIONAL   CONGRESS  OF  APPLIED 
CHEMISTRY. 

The  attontinn  of  Members  of  the  Society  is  cillerl  to  the 
fact  ttiut  the  InterDational  Congress  of  Applied  Chemistry 
will  meet  in  Berlin,  during  \Vhitsuntide  week  of  next  year 
A  committee  of  this  Society  has  been  formed  to  co-oper.ate 
with  the  other  British  Chemical  Societies  in  endeavourinf; 
to  secure  an  adequate  representation  of  British  Chemical 
Industry,  and  it  is  requested  that  the  names  of  those  pro- 
posing to  attend  the  Congress  be  forwarded  to  the  General 
Secretary,  in  order  that  a  formal  invitation  from  the 
Organisation  Committee  in  Berlin  may  be  sent  to  them. 


SPIRIT  (ALCOHOL),  DUTY-FREE. 

The  principle  of  concessions  in  regard  to  the  use  of  spirit 
(alcohol)  having  been  accepted  by  the  Government,  the 
Council  would  be  obliged  if  those  members  who  are  in- 
terested in  industries,  in  which  partially  or  wholly  duty-free 
spirit  would  be  of  advantage,  would  inform  the  Secretary 
in  what  way  the  power  to  use  spirit  duty-free  for  manu- 
facturing purposes  would  affect  their  industries,  giving,  as 
far  as  possible,  actual  instances  and  figures  : — 

1.  As  facilitating  present  processes  (crystallising,  &c.). 

2.  As  rendering  possible  the  manufacture,  in  Great 
Britain,  of  products  which  the  duty  has  hitherto  prevented. 

3.  As  affecting  the  position  of  British  manufactures  in 
regard  to  foreign  competition. 

4.  As  to  the  branches  of  industry  which  the  duty  on 
alcohol  has  crippled  or  destroyed. 

The  Council  has  appointed  a  Committee,  consisting  of 
the  President,  Hon.  Treasurer,  Dr.  Squire,  Mr.  David 
Howard,  Mr.  A.  G.  Green,  Mr.  Walter  F.  Reid,  Mr.  A. 
Gordon  Salamon,  and  Mr.  Thos.  Tyrer,  to  consider  and 
report  on  this  question. 


Cftangrsf  of  aititjirsis. 

When  notifying  new  addresses,  members  are  requested  to 
write  them  distinctly,  and  state  whether  they  are  temporary 
or  permanent.  Multiplication  of  addresses  is  also  to  be 
avoided  as  tending  to  create  confusion.  When  sending 
subscriptions,  the  use  of  the  form  attached  to  the  application 
helps  in  the  verification  of  addresses,  on  which  the  safe 
delivery  of  the  Journal  depends. 


Aspinwall,  Capt.  H.  C,  l/o  Pompton  Lakes  ;  Haskell,  X.J., 

U.S.A. 
Carter,  W.  Chas.,  l/o  Montreal ;    Hotel  Alfonse,  Sydney, 

Cape  Breton,  Nova  Scotia. 
Earp,  Dr.  F.  S. ;  Journals   to  I'erseverance   Gold  Mining 

Co.,  Bo\ilder  City,  Western  Australia. 
Fasuacht,  E.  A.,  l/o  Newtou  Heath;  The  Hollies,  Clayton 

Bridge,  Manchester. 
Hall,  F.  W.,  I'o  Harpurhey  ;  Holly  Bank,  Parsonage  Road, 

Withington,  iSIanchesler. 
Harris,  D. ;  Journals  to  16,  Merchiston  Avenue,  Edinburgh. 
Lamb,  M.  C. ;  Journals  to   l.'il,   Westcombe  Hill,  Black- 
heath,  S.E. 
Meyer,   Dr.    F. ;  Journals  to  Frankfurt  a/Main,   Germany, 

Junzhofstrasse  14  a. 
Page,   R.    H.,  l/o    McDougall   Avenue;     217,   Vinewood 

Avenue,  Detroit,  Mich.,  U.S.A. 
Prentice,  Dr.  David,  l/o  Lambert  Street ;  5,  Vermont  Street, 

Beverley  Road,  Hull. 
Schlichting,    Emil,    l/o    Milwaukee;     CI,    Hicks     Street, 

Brooklyn,  N.Y.,  U.S.A. 
Singer,  I.,  l/o  New  Zealand;  c/o  Wbitakcr  Bros,  and  Co., 

Newlav,  near  Leeds. 


Summerskill,    Dr.    W.  ;    Journals   to   92,    Harrow    Road, 

Leytonstone,  N.E. 
Tavemer,    W.,   l/o  Burton-on-Trcnt ;     Jamaica,  Vermont, 

U.S.A. 
Whitcley,  A.  IJoyd,  l/o  Beeches  Road ;  5,  Bpgnall  Street, 

West  Bromwich,  Staff. 
Wilson,    Dr.    W.    II. ;     Journals    to   Presidency   College, 

Madras. 

CHANGE   OP  ADDKESS  REQUIRED. 

Jansen,  Dr.  I!.,  l/o  43,  Plymouth  Avenue,  Longsight, 
Manchester. 

I3fatl)5. 

Abel,  Sir  Frederick  Augustus,  K.C.B.,  G.C.V.O.,  D.Sc, 
D.C.L.,  F.R.S.,  Pa>t  President  of  the  .Society  of 
Chemical  industry  (1882-83),  2,  Whitehall  Court, 
S.W.     Sept.  6. 

Hasenclever,  R.,  Chemische  Fabrik  Rheuania,  Aachen,. 
Germany.     May  28. 

Moss,  Jno.,  39,  TressUlian  Road,  S.E.     Sept.  2. 

Pears,  Andrew,  jun.,  Mevagissey  House,  Islcworth.  Aug.  30, 

Richmond,  E.  W.  T.,  132,  Queen  Victoria  Street,  E.C. ;  and 
Warrington.     Sept.  5. 


(JPtiitunrj). 


ROBERT   HASENCLEVER, 

Member  op   the   Society   of   Chemical  Ixdustrv  j 

Managixc;  Dikector  of  the  Che.misciik 

Fabrik  Rhenania,  Aachex,  Prussia. 

Robert  Hasenclever,  like  many  great  German 
chemists,  was  the  son  of  a  German  pharmaceutical 
chemist.  In  1852,  his  father  had  commenced  a  chemical 
factory,  which,  in  18.56,  was  transferred  to  a  limited 
company,  termed  the  Chemische  Fabrik  Uhenania.  lie 
studied  at  the  Technical  High  School  in  Karlsruhe. 
After  gathering  experience  in  several  factories,  in  1864 
he  returned  to  Aachen  and  to  the  Rhenania  Fabrik  as 
acting  manager.  When  his  father  died,  in  1874,  he 
became  managing  director,  and  he  held  this  post  up  to 
the  date  of  his  death.  To  Husenclever's  skill  ami  re- 
source as  a  manager  of  works,  the  fact  of  the  enormous 
growth  iu  size  and  importance  of  the  Rhenania  Works 
bears  ample  testimony.  Besides  this,  branch  factories 
were  also  established  in  Rhineland,  Westphalia,  and 
Baden.  During  the  38  years  of  llasenclever's  manage- 
ment, the  number  of  woikuien  employed,  increased  from 
2t)0  to  nearly  1 ,200. 

lie  improved  the  Deacon  chlorine  process  by  purify- 
ing and  completely  drying  the  hydrochloric  acid  gas 
used,  by  causing  the  crude  acid  to  pass  into  sulphuric 
acid,  which  both  washed  and  dried  it,  furnishing  pure 
dry  hydrogen  chloride.  He  also  made  of  his  mechanical 
bleaching  powder  apparatus  a  complete  economic  suc- 
cess by  the  use  of  towers  for  final  chlorine  absorption, 
in  which  the  gas  is  made  to  ascend  and  meet  a  falling 
stream  of  lime. 

Perhaps  his  most  important  iniprovetnent  and  inven- 
tion was  one  involving  both  industry  and  sanitation,  and 
chiefly  fortius  he  received  the  imdal  of  the  I  ere/ii  ziir 
FOrilenmg  des  Gewirhrjleisses.  This  process  determined 
the  satisfactory  solution  of  the  great  question  of  the  de- 
struction of  vegetation  and  the  pollution  of  the  atmosphcv 
by  furnace  gases  evohvil  in  the  roasting  of  zinc  ore.-, 
as  hitherto  pursued.  Hascnclever's  new  zinc  blende 
furnaces,  first  constructed  and  set  up  at  Stollberg  in 
1869,  were  quickly  adopted  iu  many  zinc  works,  both  in 
Germany  and  elsewhere.  The  Berthelot  medal  of  th' 
French  Chemical  Faculty  was  also  awarded  him  for  hi> 
improvements  in  the  chemical  industries. 
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His  great  an<l  succt'Ssful  effort  to  utilise  the  sulphurous 
gases  hitherto  lost  in  the  roasting  of  zinc  blende  ores, 
awakened  in  Ilasenclever  the  desire  to  study  in  some 
detail  the  injurious  action  of  acid  leases  ou  vegetation, 
and  in  1870  he  published  the  results  of  his  investiga- 
tions in  pamphlet  form. 

In  recognition  of  his  eminent  services,  and  at  the 
nominatio]!  of  the  Hochsehule  of  Karlsruhe,  the  high  and 
special  honour  was  conferred  upon  hiiu  of  the  degree  of 
IJoctor  of  Engineering,  honoris  causa. 

Dr.  Hasenclever  was  an  original  member  of  our  Society 
of  Chemical  Industry.  His  numerous  contributions  to 
the  literature  of  chemical  technology  have  invariably 
arrested  attention,  bearing,  as  they  always  do,  the  marks 
of  authority.  Perhaps  the  ■  most  important  are  the 
following,  as  given  in  Die  Chemische  Industrie,  25, 
[14],;!42:  — 

1868.  Prevention  of  lioiler  Incrustations, 
isro.  The  Roasting  of  I'yritic  Ores,  with  a  Description 
of  a  New  Furnace,  by  R.  Hasenclever  and 
W.  Helbig. 
On  Hiisenclever  and  Helhig's  Furnace  for  the 
Desulphurising  of  Ores,  with  a  view  to  Sul- 
phuric Acid  Manufacture. 
On  the  Concentration  of  .Sulphuric  Acid. 
On  Deacon's  Chlorine  Process. 

1874.  On  the  JIanufacture  of  Sulphuric  Acid. 

1875.  Losses  of  Zinc  in  the  Roasting  of  blendes. 
187C.  On  Deacon's  Chlorine  Process. 

1876.  A  Modified  Hasenclever  and  Helbig  Furnace. 
The  German  Alkali  Manufacture  in  1K78. 
The    Alkali    Manufacture    in     Germany     and 

Thelen's   Mechanical    Evaporator  for  Lyes, 

Brines,  &c. 
Injury  to  Vegetation  by  Acid  Gases. 
Injury  to  Vegetation  by  Acid  Gases. 
The  German  Alkali  Manufacture  in  1880. 
Praclical   Results  of  Trials  of  New  P.atents  for 

Avoiding  the  Injurious  Effects  of  Furnace 

Gases. 


1S7; 


187 
187 


187S. 
1878. 


1879. 
1880. 
1880. 
1881. 


18S4. 
1884. 


ISSG. 


1887. 


1889. 
1891. 
1892. 
1893. 

1895. 

1895. 
1897. 


1899. 
1899. 


1901. 


1901. 
1902. 


On  the  Utilisatiim  of  Hydrochloric  Acid. 

On  the  German  Alkali  Manufpcture  and  Col- 
lateral Industries. 

On  Zinc  Blende  Roasting  Furnaces  and  the 
Utilisation  of  the  total  Sulphur  contained  in 
the  Blendes. 

The  Present  Position  of  the  Leblanc  Soda 
Industry  in  Competition  with  the  Ammonia- 
Soda  Industry. 

The  Alkali  Manui^icturo  in  1889. 

The  Alkali  Manufacture  in  1890. 

The  .Sulphuric  Acid  Manufacture  in  1891. 

The  Position  of  the  Industry  of  Acids  and 
Alkalis  in  1893. 

Avoiding  Losses  of  Gas  in  Charging  Pyrites 
Ovens. 

Injury  to  Vegetation  by  Acid  Gases. 

Development  of  the  Alkali  and  Collateral 
Industries  in  the  last  25  vcars.  (Address  to 
the  Deutschen  Chemischen  Gesellsehaft  in 
1895.) 

The  Sulphuric  .\cid  ^Manufacture  in  1898. 

Investigations  of  the  Verein  deulsrhcr  Soda- 
fahrikanten  on  the  Injury  to  Vegetation  by 
Acid  Gases. 

Advance  of  Chemical  Industry  with  reference 
to  the  Industrial  International  Exhibition 
of  Paris  in  1900.  (.Vddress  before  the 
Aachener  Bezirksvereiu  deutscher  In- 
genieure,  Jan.  9,  1901.) 

Improvements  in  the  Nitric  Acid  Manufacture. 

The  German  Alkali  Manufacture  in  1001. 


Recently,  Robert  Hasenclever  had  suffered  from  heart 
disease.  He  was  ordered  to  Meran  to  recruit  his  health, 
and  about  the  end  of  May  he  returned  apparently 
recovered.  In  commencing  to  work  again  he  appears, 
however,  to  have  over-estimated  his  strength,  was  again 
seized  with  heart  failure,  and  ou  May  28  he  died 
suddenly,  being  then  just  60  years  of  age. 


Jxtuntal  antr  |)ati:[nt  Ctti:[ratuvt. 


Class. 

I. — Genera   Plant,  Apparatus,  and  Machinery  1125 

II. — Fue    Gas,  and  Light 1126 

III. — Destructive    Distillation,     Tar    Products, 

Petroleum  1129 

I V. — Colouring  Matters  and  DyestuSs II 29 

V. — Preparing,   Bleaching,   Dyeing,   Printing, 

and  Finishing  TextUes,  Yarns,  and  Fibres  1 132 

VI. — Colouring  Wood,  Paper,  Leather,  &c 1135 

VII. — Acids,     Alkalis,    and     Salts,     and    Non- 

MetaUic  Elements    1135 

VIII.— Glass,  Pottery,  and  Enamels 1139 

IX. — Building  Materials,   Clays,   Mortars,   and 

Cements 1139 

X. — Metallurgy  1140 

XI. — Electro-Chemistry  and  Electro-Metallurgy  1142 

XII.— Fats,  Fatty  Oils,  and  Soap  1144 


I.  Page. 
. — Pigments  and  Paints ;  Resins,  Varnishes, 

&c. ;  India-Rubber,  &c 1145 

. — Tanning ;  Leather ;  Glue,  Size,  Bone,  and 

Horn;  Ivory  and  Substitutes  1146 

, — Manures,  &c 1146 

. — Sugar,  Starch,  Gum,  &c 1146 

. — Brewing,  Wines,  Spirits,  &c 1147- 

. — Foods  ;    Sanitation  ;     Water  Purification  ; 

and  Disinfectants  1148 

. — Paper,  Pasteboard,  Cellulose,  Celluloid,  &c.  1150 
, — Fine  Chemicals,  Alkaloids,  Essences,  and 

Extracts  1151 

. — Photography 1154 

— Explosives,  Matches,  &c 1155 

— Analytical  Chemistry 1155 

— Scientific  and  Techmcal  Notes 1157 

8(/.  each — the  price  now  fixed  for  all  specifications,  postage 
Buildings,  Chancery  Lane,  London,  W.C. 


I.-PLANT.  APPAEATUS  AND  MACHINERY. 

English  Patents. 
Centrifugal  Apparatus  for  Determining  the  Relative  Pro- 
portions ff  tlie  Components  of  Compound  Liquiils,  J.  A. 
Larsen,  Copenhagen.  Eng.  Pat.  7167,  March  24,  1902. 
The  apparatus  is  of  the  kind  described  in  Ping.  Pat.  4409  of 
1893,  but  the  annular  trays,  which  are  chambered  to  receive 
the  test-tubes,  are  each  formed  with  an  annular  outwardly 
sloping  collar  surrounding  the  centre  hole,  to  retain  any 
overflow  from  the  test-tubes  within  the  tray. — R,  A. 


Powders   and    like    3/aterials ;  Mafhines  for   Packetin^ 

and  Filliny :     M.  Lary,  Syracuse,  New  York.     Eng. 

Pat.  13,699,  June  17,  1902. 

A  WKAri'EK-FOLDiNG    mcchanism,   and   expansible   spiral 

feeders   for   feeding   the   material   from   a   hopper    to   the 

wrappers. — R.  A. 

Tanks  for  Liquids.     0.  Iritze,  ALx-la-Chapelle,  Germany. 
Eng.  Pat.  18,242,  Sept.  12,  1901. 

According  to  t'nis  invention,  the  tanks,  whether  erected  on 
brickwork  or  iron   strucru'es,  are  composed  of   a  number 
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o£  frames  and  of  depending  corrugated  or  curved  plates 
arranged  in  such  a  manner  as  to  cover  in  the  spaces  between 
these  frames.  Thus,  tlie  tanks  are  composed  of  con- 
structional elements,  each  comprising  "  a  horizontal  beam 
and  vertical,  inclined,  or  curved  uprights,  the  intervening 
spaces  being  covered  by  corrugated  or  curved  plates." 
llori/ontal  or  diagonal  stay-bars  may  also  be  employed, 
and  the  tanks  maj-  be  divided  into  two  or  more  com- 
partments by  division  walls  between  the  elements. — R.  A. 

Gaseous  Mixture ;  Apparatus  for  Separating,  Extract- 
ing, or  Recovering  the  Constituent  Elements  of  a . 

E.  N.  Mazza,  Turin.     Eug.  Pat.  12,194,  M.ay  28,  1902. 

A  CENTRIFUGAL  Separator.  The  rotary  separating  drum  is 
divided  internally  into  compartments  by  radial  diaphragms, 
to  impart  the  same  rotary  movement  to  the  whole  gaseous 
mass  without  shock.  The  drum  contains  means  for  de- 
flecting the  mixture,  on  its  admission,  towards  the  periphery, 
so  that  it  is  at  once  subjected  to  the  maximum  action  of 
centrifugal  force,  and  its  constituent  elements  separated  in 
order  of  density  into  concentric  zones.  The  heavier  gases 
pass  out  through  peripheral  orifices,  which  are  separated 
by  a  curtain  from  the  outlets  for  the  gases  of  less  density. 
The  latter  gases  may  be  extracted  and  expelled  by  a 
centrifugal  exhauster. — R.  A. 

Volatile  Inflammable  LiiiniJs  ;    ^'essels  for  Holding  . 

().  Imray,  London.  Krom  La  Cie.  des  Recipients  et 
Lampes  Inexplosibles,  Paris.  Eng.  I'at.  12,183,  May  28, 
1902. 
Tills  entrance  of  flame  into  vessels  containing  volatile 
inflammable  liquids  is  prevented  by  placing  within  the 
spout  or  opening  to  the  external  air,  capillar}'  channels 
allowing  the  passage  of  liquid  for  filling  or  emptying  the 
vessel,  but  preventing  the  passage  of  flame.  The  capillary 
chauncls  consist  of  a  set  of  grouped  passages,  measuring 
not  more  than  1  mm.  inside  diameter  or  less  than  5  mm. 
in  length,  the  channels  being  cast  in  the  passage,  or  made 
of  flat  or  round  tubes  ;  or  passages  are  formed  between  the 
folds  of  a  strip  bent  to  and  fro.  The  screw  cap  or  cover 
of  the  vessel  is  provided  with  one  or  more  fusible  plugs,  to 
permit  the  escape  of  vapour  in  the  event  of  the  vessel  being 
heated.— C.  S. 

Filling  Casks,  Barrels,  Tanks,  and  other  Receptacles  for 

Jlotding  Liquids;  Apparatus  for  .     T.   E.  Coupe, 

Manchester.     Kng.  Pat.  16,984,  Aug.  24,  1901. 

An  arrangement  for  cutting  off  the  supply  of  liquid,  and 
ringing  a  bell,  when  the  receptacle  is  full. —  R.  X. 

Compressing  Air  or  Gas,  Drying  and  Cooling  it,  and 
Utilising  its  Waste  Heat.  P.  Naef,  New  York.  Eng. 
Pat.  14,5;7b,  July  17,  1901.  (Under  Internat.  Conv., 
Dec.  18,  1900.) 
In  apparatus  for  producing  cold  gaseous  fluid  by  compres- 
sion and  expansion,  vessels  are  employed  containing 
perforated  partitions  of  wire  gauze,  &c.,  for  removing 
moisture  or  depositing  snow,  which  can  be  melted  and 
removed  by  periodically  heating  the  partitions.  To  prevent 
the  generation  of  excessive  heat  during  the  compression, 
as  much  water  as  will  evaporate  is  introduced  into  the 
compressor,  in  tlie  form  of  a  spray,  at  each  stroke.  Further 
arrangements  relate  to  the  drying  of  the  compressed  gas, 
by  hygroscopic  substances  and  otherwise,  and  the  utilisation 
of  its  heat  for  heating  steam  in  compound  steam  engines, 
for  heating  or  drying  fuel,  &c.,  for  use  in  furnaces,  and  for 
Jieating,  evaporating,  or  distilling  liquor.  'When  the  com- 
pressed gas  is  to  be  used  for  power  purposes,  a  small 
quantity  is  cooled  by  expansion,  &c.,  and  afterwards  mi.\ed 
with  the  compressed  gas,  to  free  the  latter  from  moisture. 

— R.  A. 

United  States  Patents. 

Refrigcratina    Apparatus ;   Still  for    Absorption    . 

N.  W.  Coiulict,  Jersey  City      U.S.  Piit.  700,901,  Aug.  12, 

19C2. 
TiiE  generating  chamber  and  steam  coils  of  the  ammonia 
btill  are  combined    with  valved  headers   at    the  inlet   and 


outlet  ends,  for  controlling  the  admission  of  steam  to  the 
different  coils,  and  with  means  for  supplying  steam  from 
different  sources  to  the  inlet  headers.  The  coils  may  be 
arranged  in  horizontiil  serpentine  layers,  successive  layers 
having  their  inlets  at  opposite  ends. — R.  A. 

Refrigerating  Apparatus;  Absorption .     N.  W.  Con- 
diet,  Jersey  City.     U.S.  Pat.  706,902,  Aug.  12,  1902. 

The  still  of  the  apparatus  is  combined  with  a  heating 
cylinder  containing  tno  strong-liquor  coils,  a  cylindrical 
shielil  between  the  coils,  and  a  steam  inlet  and  an  outlet  on 
opposite  sides  of  the  shield,  so  that  the  strong  liquor  enters 
the  still  in  a  highly  heated  state,  thus  facilitating  the 
formation  of  the  gas  in  the  still. — R.  A. 

Filtering  Apparatus.     T).  Rojat,  Nimes,  France. 
U.S.  Pat.  703,833,  July  I,  1902. 

A  CHAMBER  divided  into  compartments  containing  a 
number  of  fliteriug  elements,  each  of  which  consists  of  an 
inner  perforated  metal  wall  surrounded  by  a  spirally  dis- 
posed distancing  grid,  a  gauze  covering  over  the  grid,  and 
a  fibrous  filtering  coating  of  cellulose  and  asbestos.  Each 
element  has  an  outlet  at  the  bottom  for  the  filtered  liquid, 
and  the  ajiparatus  is  provided  with  pipes  and  cocks  for 
conducting  the  liquid  to  be  filtered  from  one  compartment 
to  another,  and  controlling  its  flow. — R.  A. 

Filler.     F.  8.  Young,  Norristown,  and   \V.   W.   Ueberroth, 
South  Bethlehem.     U.S.  Pat.  706,370,  Aug.  5,  1902. 

A  I'RESSURE  filter  comprising  an  interualh'  corrugated 
cylindrical  casiug,  the  corrugations  of  which  are  covered 
with  a  filter-cloth  and  a  perforated  plate,  a  drum  moimted 
to  (urn  in  the  casing  and  having  pockets  in  its  periphery, 
Clter-cloths  in  the  pockets,  means  for  conducting  the 
material  to,  and  the  liquid  from,  the  pockets,  and  means  for 
ejecting  from  the  pockets  the  solid  material  deposited 
therein.— R.  A. 

II.-FUEL,  aAS,  AND  LIGHT. 

English   Patents. 

Fuel  in  Furnaces ;  Combustion  of .     J.  G.  L.  Bormann, 

BerUn.     Eng.  Pat.  16,737,  Aug.  20,  1901. 

The  grate  is  arranged  as  low  as  possible,  forming  a  com-l 
bustion  chamber  and  an  underlying  ash  space.  Two  or 
three  sets  of  fire-bars  are  provided,  and  next  to  the  fire 
door  is  a  massive  plate.  The  fuel  is  piled  up  to  a  maximum 
depth,  in  accordance  with  the  quality,  and  is  gasified  by  a 
jet  of  air  saturated  with  spray  or  steam,  introduced  through 
a  nozzle  in  the  front  plate.  A  fire-bridge  is  provided, 
and  behind  this  is  a  special  air  conduit  for  conveying  pre- 
heated air,  in  predetermined  quantity,  for  consuming  tho 
gases  (containing  about  5u  per  cent,  of  hydrocarbons, 
and  poor  in  nitrogen)  formed  above  the  fuel  layer,  the 
resulting  high  temperature  being  transmitted  to  a  fire-brick 
chamber,  wherein  the  remaining  heavy  hydrocarbons  ate 
consumed. — C.  S. 

Fuel;  Manufacture  of  Artificial .     M.  Hecking, 

Dortmund,  (iermany.     Eng.  Pat.  l-),0.'j4,  June  20,  1902. 

Fine  coal  and  pulverised  coal  pitch  are  mixed  in  a  revolv- 
ing drum,  and  the  mixture  moved  continuously  forward  and 
exposed  to  the  direct  action  of  gases  of  combustion  flowing 
in  the  same  direction,  the  supply  of  heat  being  so  regulated 
that  the  heating  gases  or  vapours,  and  the  mixture,  leave 
the  drum  at  a  temperature  between  Ho"  and  lUD'  C.,  so  that 
the  product  can  be  immediately  made  into  briquettes. 

— C.  S. 

Fuel  and  the  like ;  Furnaces  or  Apparatus  for  Burning 

Pulveruhnt   or   Dust   .     A.    G.   Brookes,   London. 

From   P.   B.  Bradley,   Hingham  (Mass.),   U.S.A.     Eng. 
Fat.  26,577,  Dec.  30,  1901. 

For  preserving  the  crown,  arch,  or  other  wall  of  a  brick 
combustion  chamber,  the  inventor  claims  the  combination 
of  such  wall  with  means  to  supjily  a  film  of  air  through 
said  wall,  and  adjacent  and  in  contact  with  the  inner  fa<c 
thereof ;  and  means  to  heat  said  air  (before  it   reaches  the 
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wall)  by  arranging  supply  conduits  in  the  boiler  setting  and 
adjacent  to  the  side  walls  of  the  combustion  chamber. 

Furthermore,  to  promote  cumbusticm  iu  the  combustion 
chamber,  he  claims  the  use  of  a  perforated  steam  pipe,  lead- 
ing from  the  boiler,  and  so  iiiranged  as  to  deliver  fine  Jets  of 
steam  into  the  top  part  of  the  combustion  chamber  and 
beyond  the  arch  or  crown,  so  that  the  steam  is  in  the  line 
of  flow  of  the  products  of  combustion  towards  and  from  the 
bridge  wall  of  the  furnace;  the  whole  in  combination  with 
a  device  for  feeding  powdered  fuel. — C.  S. 

Oil  or  Liquid  Combitstihle^  for  various  Purposes ;    Vapori- 
sation of  .     A.  J.  Kiley,  Smethwick,  and   F.  K.  L. 

Strathy,  Birmingham.     Kug.  Pat.  1.5,411,  July  30,  1901. 

The  apparatus  comprises  the  combination  of  a  vaporiser  or 
gasitier,  formed  of  coiled  tubing  and  heated  externally  ; 
means  for  freeing  the  resulting  gas  from  such  impurities  as 
would  interfere  wiih  its  proper  combustion ;  and  a  gas- 
holder, the  rise  and  fall  of  the  movable  part  of  which 
automatically  regulates  the  supply  of  liquid  combustible  to 
the  vaporiser. — C.  S. 

Spirit  and  Liquid  Hydrocarbons  ;  Process  and  Apparatus 

for    ^'aporisiny   .     H.    Suhiinemann,   lierliu.     Eng. 

"Pat.  7285,  March  23,  1902. 

Apparatus  in  which  the  vaporisation  of  the  fuel  is  stated 
to  be  confined  to  the  vaporiser  proper,  without  e>;tending 
to  the  feed  pipe.  The  liquid  is  evaporated  at  a  temperature 
below  its  boiling  point,  and  the  use  of  any  kiud  of  throttle 
conlrivances  or  cocks  requiring  attention  is  said  to  be 
avoided.  The  apparatus  is  said  to  work  equally  well 
whether  a  large  or  small  flame  is  employed. — F.  H.  L. 

Heating  Purposes ;  Utilisation  of  Liquid  Hydrocarbons  for 

.     H.  Tapp  and  W.  U.  Akester,  London.     Eng.  Pat. 

17,789,  Sept.  3,  1901. 

The  liquid  is  led  into  a  chamber  filled  with  bundles  of  fine 
wires,  iu  the  centre  being  a  tube  for  steam.  This  steam 
serves  to  heat  the  oil,  ami  also  to  eject  the  tinely-divided 
hydrocarbim  through  a  suitable  adjust.ible  nozzle  into  the 
furnace  where  it  is  to  be  burnt. — F.  11.  L. 

Heatiny  Uoilers  with   Maznt  or  Oil  converted  into  Spray 
by    Means  of  an  Air  Cuirent ;  Process  atid  Apparatus 

for    .      A.    Brunn,     Hamburg.      Eng.    Pat.    3707, 

March  7,  1902. 

The  oil  is  sprayed  into  the  furnace  chamber  by  means  of  a 
current  of  air,  instead  of  the  steam  usually  adopted.  Either 
the  oil  or  air,  oi-  both,  may  be  previously  heated,  while  an 
air-carburetting  apparatus  is  added  to  the  plant,  so  that  the 
operation  may  be  started  with  the  aid  of  air-gas. — F.  H.  L. 

Coke     Ovens,    Retorts,    and   other    Heatinj    Appliances ; 
Method  of  Preccntini)  the  Leakage  of  Gases  through  the 

Walls    or    Partitions   of  .     H.    Ivoppers,   Carnap, 

Germany.     Eng.  Pat.  18,159,  Sept.  11,  1901. 

The  pores  in  the  walls  or  partitions  of  the  apparatus  are 
filled  by  blowing  in  mineral  dust,  under  suitable  pressure, 
into  the  heated  chamber. — C.  S. 

Coking  Peat  or  the  like  ;  Furnaces  for .     A.  J.  Boult, 

•    London.     From   M.   Ziegler,   Berlin.      Eng.  Pat.  19,241, 
Sept.  26,  1901. 

The  furnace  is  an  upright  retort  composed  of  superimposed 
rings  containing  partitions  separating  the  rings  into  inner 
and  outer  portions.  In  each  ring  the  partitions  are  set 
nearer  the  walls  of  the  ring  than  in  the  one  above,  the 
result  being  to  form  a  series  of  louvre  openings  whereby 
the  inner  portion  of  each  ring  communicates  with  the  outer 
portion  ot  the  ring  next  above.  These  openings  are  enlarged 
by  sloping  the  lower  ends  of  the  partitions  inwards. — C.  S. 

Gas  ;  Process  of  Producing  Illuminating  or  Heating . 

W.  J.  Dibdin  and  H.  C.  Woltereck,  London.     Eng.  Pat. 
19,152,  Sept.  23,  1901. 

A  ^ERMA^E.^•T  illuminatiug  or  heating  gas  is  produced  by 
passing  a  mixture  of  superheated  steam  and  hjdrocarbons 
(preferably  crude    petroleum)    over   metal    Qe.y.,   iron    or 


copper),  which  is  continuously  heated  to  a  high  tempera- 
ture. The  metal  acts  as  a  carrier  of  oxygen  from  the  steam 
to  the  carbon  of  the  hydrocarbon,  the  gas  produced  con- 
taining hydrogen  aud  carbon  dioxide,  while  the  excess  of 
hydrocarbons  present  is  reduced  to  less  complex  molecules, 
or  reacts  with  the  h>'drogcn  to  produce  methane,  ethy- 
lene, &c.— H.  B. 

Gases ;     Apparatus    for    Purifying  ■.     W.    Doman, 

Amhlecote,  and   S.  \V.  Bnllas,  Cradley   Heath,  Stafford- 
shire.    Eng.  Pat.  22,648,  Nov.  9,  1901. 

An  apparatus  of  the  kind  in  which  the  gases  are  passed 
through  porous  material,  contained  in  one  or  more  recep- 
tacles enclosed  in  an  outer  vessel  provided  with  a  cover. 
To  facilitate  manipulating  or  charging  the  apparatus,  the 
seal  between  the  inner  and  outer  vessels  and  the  cover  is 
formed  by  a  liquid.— R.  A. 

Gases  from   Blast  Furnaces  and  the  like ;    Utilising  the 


Heat  contained  in    Waste 


-.     V.  F.  Feeny,  London. 


From    Abwiirme  -  Kraftmaschinen  -  Gesellschaft,   Berlin. 
Eng.  Pat.  13,737,  June  17,  1902. 

A  PROCESS  of  deriving  motive-power  from  the  heat  of  the 
waste  eases  from  blast  furnaces  and  the  like,  consisting  in 
passing  the  hot  gases  through  a  tubular  vaporiser,  whereby 
vapours  are  generated  from  a  liquid  (SOo,  COj,  NH3) 
having  a  boiling  point  below  0°  C.  at  atmospheric  pressure, 
the  vapour;  being  allowed  to  expand  and  perform  work  in 
a  cold-vapour  engine. — H.  li. 

Retort  Settings,  combined  with  the  Gas  Producer  and 
Regenerative  (Chambers  for  heating  Secondary  Air- 
Supply  liy  means  of  the  WtiSte  Gases  leaving  the  Setting 
of  the  Retort.  W.  R.  Herring,  Edinburgh.  Eng.  Pat. 
15,.'?97,  July  30,  1901. 

The  combustible  gases,  rising  from  the  producer,  mingle  with 
a  heated  secondary  air-supply,  and,  after  burning  round  the 
retorts,  the  waste  gases  are  leil  down,  through  regenerative 
chambers,  on  both  sides  of  chambers  up  which  the  secon- 
dary air-supply  is  flowing.  The  air  is  thus  heated  by  the 
waste  gases.  The  air-heating  passages  or  chambers  are 
constructed  of  superimposed  blocks,  h.aviug  rectangular 
vertical  perforations,  each  block  having  a  projecting  lip  or 
flange  at  the  top  on  either  side,  forming  a  socket  for  the 
base  of  the  next  upper  block  to  rest  in.  The  projecting 
flanges  also  serve  to  support  bricks,  the  other  ends  of  which 
rest  upon  the  brickwork  of  the  regenerative  chambers,  thus 
forming  transverse  struts  for  the  chambers,  and  also  acting 
as  baffles  to  the  flow  of  the  wa.ste  gases, — H.  B. 

Acetylene   Ga^ ;  Apparatus  or  Machines  for  Generating 

.     J.  W.  Weeks,  Frovidence,  Rhode  Island,  U.S.A. 

Eng.  Pat.  ]  1,498,  May  20,  1902. 

A  MECHASic\LLT-fed,  carbldc  to-water  generator  of  the 
hopper  pattern,  which  is  claimed  to  work  with  nongranular 
carbide.  The  feeding  arrangement  consists  of  a  barrel 
turning  on  a  horizontal  axis,  which  is  made  to  revolve 
periodically  by  means  of  aa  escapement  actuated  through  a 
spring  and  a  system  ot  levers  connected  to  the  holder-bell. 
One  wall  of  the  hopper  is  curved  at  its  base  concentrically 
with  the  barrel  aforesaid,  and  is  provided  with  slits  through 
whicli  pins  fixed  in  the  rim  of  the  barrel  wheel  extend 
upwards  to  draw  lumps  of  carbide  sideways  aud  downwards 
out  ot  the  store.  By  this  construction  the  weight  of  the 
solid  in  the  hopper  is  kept  off  the  moving  parts  of  the  appa- 
ratus, and  the  feed  is  claimed  to  be  so  rendered  more 
regular.  The  hopper  mouth  is  automatically  closed  when 
the  charging  aperture  is  opened.— F.  H.  L. 

Incandescence    Mantles  ;     Process    and    Apparatus    for 

Incinerating,  Shaping,  and  Hardening .     H.  Wolf, 

Berlin.     Eng.  Pat.  17,637,  Sept.  3,  1901. 

The  mantle  is  burned  off  over  a  conical  form,  made  of 
sheet  platinum  or  other  suitable  material,  of  the  same  shape 
as  that  to  be  given  to  the  finished  mantle,  and  is  then 
pressed  against  the  cone  by  the  inwardly  directed  flames  of 
a  ring-shaped  pressure-gas  burner,  which  is  moved  up  aud 
down.  The  interior  of  the  cone  can  be  heated  by  meaus  of 
a  gas  burner. — H.  B. 
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Fuel ;  Artificial  .     G.  M.  Dallas,  Chicajro,  111. 

U.S.     Pat.  706,533,Aug.  1-%  1902. 

CcLM  or  noal-dust  is  heated  to  the  point  of  ignition,  and  is 
then  incorporated  with  a  mixture  of  50  galls,  of  paraffin 
residuum,  10  lb.  of  horax,  25  lb.  of  antimony,  3  lb.  of  acetic 
acid,  1  peck  of  oil-cake  meal,  200  lb.  of  clay,  5  lb.  of  crude 
potash  boiled  in  30  galls,  of  ivater,  and  25  lb.  of  salt,  to 
25  tons  of  the  coal-dust,  the  whole  being  finally  made  into 
briquettes. — C.  S. 

Fuel-Burner.    C.  A.  Dally,  Caruot,  Pa.   U.S.  Pat.  701,800, 
June  3,  1902. 

A  BURNER  designed  for  the  combustion  of  a  mixture  of 
coal-dust  and  oil-fuel.  It  comprises  a  burner  pipe,  fitted 
with  a  hopper  and  connected  with  an  air  chamber,  through 
which  passes  a  rotatable  oil-spraying  pipe  leading  into  the 
burner  pipe  and  carrying  a  bladed  gear  wheel ;  a  perforated 
cup  loosely  fitted  into  the  base  of  the  hopper  and  carrying 
a  gear  wheel  which  engages  with  that  on  the  spray  pipe  ;  a 
spiral-bladed  shaft  connected  to  the  cup  so  as  to  extend  into 
the  bopper  ;  means  for  rotating  the  spray  pipe,  and  means 
for  introducing  air  under  pressure  into  the  air  chamber. 

— C.  S. 

Gas-Producer.      J.  A.  Herrick,  Philadelphia,  Pa. 
U.S.  Pat.  706,939,  Aug.  12,  1902." 

The  producer  is  ojien  at  the  bottom,  for  the  direct  down- 
ward discbarge  of  ashes,  and  is  fitted  in  the  lower  portion 
with  a  series  of  blast-boxes,  so  arranged  as  to  permit 
clinker  and  ashes  to  fall  between  their  inner  ends,  and  also 
between  their  outer  ends  and  the  sides  of  the  producer. 
Each  of  the  blast-boxes  is  provided  with  a  central  blast- 
pipe,  projecting  downwards  from  the  centre  of  the  box,  and 
consisting  of  a  vertical  portion  connected  by  an  elbow-joint 
with  a  horizontal  portion,  which  projects  through  the  wall 
of  the  ash-hopper.  Above,  and  vertically  in  line  with  this 
horizontal  pipe,  is  an  air-bla^t  supply  pipe,  communicating 
with  the  vertical  portion  of  the  air-supply  pipe  at  a  point 
above  the  elbow-joint. — C.  S. 

Gas-Producer.     J.  A.  Herrick,  Philadelphia,  Pa. 
U.S.  Pat.  706,412,  Aug.  5,  1002. 

The  apparatus  comprises  a  central  blast-pipe,  for  sujiplying 
air  to  the  central  portion  of  the  fuel  in  the  producer ;  inde- 
pendent inwardly-projecting  tuyere  boxes,  with  openings 
for  supplying  air  to  the  fuel  between  the  wall  of  the  pro- 
ducer and  the  central  blast-pipe ;  an  ash-hopper,  fitted  with 
pipes  arranged  so  as  to  supply  water  laterally  into  the  mass 
of  ashes  below  the  air-blast  openings  and  between  the  latter 
and  the  water  seal;  brackets  attached  to  the  ash-hopper 
and  serving  to  support  the  tuyere  boxes,  which  latter  are 
capable  of  adjustment  from  and  towards  the  centre  of  the 
producer,  the  brackets  being  provided  with  projecting 
portions,  which  engage  in  slots  in  the  tuyere  boxes  and 
prevent  their  lateral  displacement. — C.  S. 

Cjke ;  Process  of  Mahiny .     P.  Xaef,  Xew  Brighton, 

N.Y.     U.S.  Pat.  706,143,  Aug.  5,  1902. 

See  Eng.  Pat.  7951  of  1898;  this  Journal,  1899,  570. 

— C.S. 

Gas ;  Apparatus  for  Generating  .     W.  J.  Faulkner, 

Chicago.    'U.S.  Pat.  701,186,  May  27,  1903. 

Molten  material,  such  as  iron  or  glass,  is  led  into  a  hori- 
zontal chamber,  divided  by  means  of  depending  partitions, 
wliich  dip  below  the  surface  of  the  molten  material,  into  a 
series  of  compartments  con.stituting  gas-generating  chambers 
and  combustion  chambers  alternately,  through  which  the 
fluid  flows  in  succession.  Into  the  generating  chambers 
finely-divided  coal  or  a  mixture  of  oil  and  water  is  intro- 
duceil,  and  gives  off  combustible  gas,  which  is  led  away 
through  a  main.  The  molten  material,  partially  cooled  by 
this  process,  is  reheated  in  flowing  through  the  adjoining 
combuslion  compartment,  wherein  fuel  is  strewn  upon  its 
surface  and  burned  by  means  of  an  air-blast. — H.  IS. 


Gas;    Apparatus  for   Generating .     W.J.Faulkner, 

Chicago.     U.S.  Pat.  701,806,  June  3, 1902. 

The  apparatus  consists  of  a  circular  chamber,  forming  the 
furnace  of  the  apparatus,  and  also  forming  a  well  for  molten 
iron,  glass,  or  the  like ;  inlets  for  oil  and  air ;  vertical 
tubular  gas-generators,  dipping  into  the  molten  substance 
and  extending  upwards  outside  the  chamber ;  concentric 
pipes  passing  centrally  down  the  generators  and  provided 
with  radial  outlets,  oil  or  oil-gas,  and  water  or  steam,  being 
led  down  said  pipes  ;  and  outlets  from  the  generators  for  the 
gas  produced  therein.  The  heat  of  the  molten  material 
is  maintained  by  the  combustion  of  the  oil  within  the 
furnace ;  and  within  the  generators  gas  is  produced  from 
the  oil  and  water,  or  the  mixture  of  oil-gas  and  steam  is 
superheated. — H.  B. 

Gas;  Apparatus   for  Making   Oil .      l!.   Dempster, 

Marietta,  Ohio,  U.S.A.     U.S.  Pat.  703,901,  July  1, 1902. 

EicjuiD  hydrocarbon  is  fed  in  minute  streams  into  the  inner 
of  two  concentric,  horizontal  pipes,  perforated  along  theu' 
upper  surfaces,  the  annular  space  between  the  pipes  being 
filled  loosely  with  asbestos  fibre.  The  pipes  are  supported 
centrally  in  a  horizontal  rectangular  retort,  which  is  heated 
by  a  fire,  and  the  space  between  the  pipes  and  the  walls  of 
the  retort  is  packed  loosely  with  asbestos  fibre,  which  is  kept 
in  position  by  slieets  (^f  wire  gauze.  The  vaporised  hydro- 
carbons rise  from  the  retorts  through  a  filtering  bed  of 
asbestos  into  a  superheating  chamber,  and  are  drawn  off  by  a 
main  consisting  of  two  perforated  coucentric  pipes  havmg 
the  annular  space  packed  with  asbestos. — H.  B. 

[^Acetylene']  Gas  Purifier.  D.  O.  Freeman.  Assignor  of 
one-half  to  ■  the  Ke.x  Acetylene  Generator  Co.,  Bing- 
hampton,  X.Y.     U.S.  Pat.  701,704,  June  3,  1902. 

,V  CLOSED  cyhnder  has  a  screen  of  wire  gauze,  forming  a 
false  bottom  on  which  the  purifying  material  rests.  The 
cylinder  has  a  gas-inlet  pipe  at  the  top  and  an  outlet  pipe 
leading  from  the  side,  beneath  the  false  bottom.  A  drip 
pipe  depends  from  the  bottom  of  the  apparatus. — -H.  B. 

Acetylene  Gas  IHeatingI  Burner.  J.  J.  Graf.  Assignor  to 
Union  Light  and  Heat  Co.,  Cincinnati.  U.S.  Pat.  703,404, 
July  1,  1902. 

.\n  atmospheric  burner  of  the  usual  horizontal  ring  shape, 
constructed  to  buru  acetylene,  which  is  claimed  to  work 
satisfactorily  at  any  pressure  between  1  and  3  ins.  of  water, 
giving  a  perfectly  non-carbonaceous  flame,  and  free  from 
any  liability  to  fire  back  to  the  jet.  The  essential  features 
of  the  burner  are  (1)  that  the  annular  chamber  underneath 
the  wire  gauze  has  twice  the  cubical  capacity  of  the  tube 
leading  thereto  from  the  injector,  and  (2)  that  the  flame  has 
a  secondary  air  supply  in  its  centre,  which  is  derived  from 
a  pair  of  conduits  leading  from  the  base  of  the  casting.  This 
central  air  inlet  passes  tlirough  the  gauze  and  terminates  in 
a  horizontal  baffle  plate,  sc  that  the  air  is  force<l  to  spread 
outwardly  into  the  acetylene  flame.  The  mesh  of  the  gauze 
employed  ranges  between  No.  24  and  No.  36.  The  jirimary 
air  supply  can  be  regulated  bv  a  hit-and-miss  arrangement. 

— F.  H.  li. 

Acetylene  Gas  Generator.  A.  Davis,  Chicago,  and  P.  L. 
Davis,  Marquette,  :Mich.  U.S.  Pat.  705,739,  July  29, 
1902. 

A  MECHANtcALLT-FED,  carbide-to-watcr,  side-shoot  gene- 
rator. The  carbide  store  is  a  water-sealed,  delachable 
vessel,  with  an  ordinary  clock  train  driving  a  central 
vertical  spindle  placed  in  its  topmost  compartment.  The 
spindle  passes  downwards  to  the  bottom  of  the  vessel, 
terminating  in  a  horizontal  disc,  which,  by  the  agency  of 
the  clock  spring  and  the  releasing  action  of  the  falling 
holder-bell,  is  periodically  caused  to  revolve.  Assisted  by 
fixed  eccentric  scrapers,  the  reiolution  of  the  disc  sets  up 
a  "centrifugal  action"  among  the  carbide  lumps,  and 
causes  them  to  drop  from  the  upper  part  of  the  hopper  into 
the  water  underneath.  The  feed  is  arranged  to  pass  only 
small  quantities  of  solid  at  a  time,  and  it  is  claimed  that 
dust  or  powilered  carbide  can  be  employed  in  this  apparatus 
v.ith  success. — F".  H.  L. 
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Acetylene  Gas  Generator.  S.  W.  Ray.  Assignor  to  Xew 
J'rocess  Manufacturing  Co.,  both  of  Texas.  U.S.  Pat. 
705,7SS,  July  2<J,  1S02. 
A  MECHANICALLY-FED,  carbicle-to-watcr  generator  of  the 
hopjHT  type  The  holder-bell  is  connected  with  the  feed- 
valve  by  means  of  a  horizontal  lever  fulerumed  in  a  part  of 
the  side  wall  of  the  carbide  store,  which  behaves  as  a 
riexible  diaphragm.  The  feed-valve  is  a  vertical  plunger, 
which  is  lifted  oft'  its  seat  by  the  fall  of  the  bell,  and 
restored  to  its  normal  position  bv  the  action  of  the  diaphragm. 

— F.'H.  L. 
Acetylene  Gas  Generator.     H.  D.  Bugg,  Arkansas. 
U.S.  Pat.  70.5,902,  July  29,  1902. 
JVjt  automatic,  water-to-carbide  generator  working  on  the 
clipping  principle,  in  which  the  decomposinir,  vessel  is  a  ver- 
tical, cylindrical,  detachable  vessel,  placed  centrally  within 
the  apparatus,  and  carried  by  the  holder-bell. — F.  H.  L. 

Acetylene  Gas  Generator.  A.  Karg,  Paterson,  New 
Jersey.  U.S.  Pat.  706,06'/,  Aug.  5,  1902. 
A  MECHANiCALLY-PEii,  carbide-to- water  generator.  The 
«arbide  is  held  in  a  number  of  boxes  fixed  radially  round  a 
•vertical  revolving  shaft,  which  is  actuated  from  the  holder- 
bell.  Each  box  has  the  vertical  section  of  a  right-angled 
triangle,  with  the  most  acute  angle  pointing  downwards, 
dind  with  the  hypothenuse  pointing  outwards.  Said  hypo- 
thenuse  is  hinged  at  the  top,  so  that  when  a  catch  at  the 
J)ase  holding  it  shut  is  released,  the  side  swings  vertically, 
•opens  the  box,  and  allows  carbide  to  fall  into  the  water  of 
the  deconiposing  chamber.  Kach  catch  in  succession  is 
released  \\hen  the  corresponding  box  arrives  at  a  spot 
■where  there  is  a  spring-closed  door  in  the  top  of  the 
generator,  the  door  then  opening  by  the  weight  of  the 
carbide  falling  on  it. — F.  H.  Ij. 

Incandescent  Gas  Lights;  Suhsttiuce  and  Mantle  for . 

L.  Hicks,  Ecglewood,  X.J.     U..S.  Pat.  703,06-4,  June   24, 
1902. 

A  MANTLE  consisting  mainly  of  oxide  of  thorium  (say 
;89  per  cent.),  with  a  comparatively  large  percentage  (say 
10  per  cent.)  of  oxide  of  lanthanum  or  yttrium,  or  a 
mixture  of  these,  and  a  comparativel}-  small  proportion 
■(say  1  per  cent.)  of  oxide  of  cerium,  uranium,  praseodymium, 
*hromium,  or  manganese,  or  mixtures  of  these. — H.  B. 

Incandescent  Gas  Lump.  J.  Lowy,  Xew  York. 
U.S.  Pat.  703,070,  June  24,'lyo2. 
In  a  suspended  incandescent  gas  lamp,  a  pipe  conveyiug  air 
4inder  pressure,  and  a  gas-supply  pipe,  are  led  down  in  the 
■neighbourhood  of  the  flames  of  the  burners  to  a  mixing 
tube,  wherein  both  pipes  are  bent  upwards,  the  nozzles 
being  brought  together.  The  base  of  the  mixing  tube  is 
.open  to  the  atmosphere,  so  that  a  large  quantity  of  air  may 
'be  drawn  in.  The  top  of  the  mixiug  tube  opens  into  a 
horizontal  chamber,  on  which  are  arranged  the  burners, 
^ach  with  a  mantle  suspended  over  it. — H.  \i. 

Incandescent  Lamp  ;  Hi/drocarhon .     G.  Washington, 

New  Brighton,  X.Y.  U.S.  Pat.  706, o04,  A;ig.  5,  1902. 
Oil  is  supplied  up  a  vertical  tube,  serving  as  a  vaporiser,  to 
A  conical  nozzle,  which  is  controlled  by  a  needle-valve.  The 
vapour  issuing  from  the  nozzle  draws  in  air  through  tubes 
■which  pass  laterally  through  the  burner  casing.  Above  the 
nozzle  rises  a  mixing  tube  ;  this  is  surrounded  by  an  inter- 
mediate tube,  closed  at  the  top  and  open  at  the  bottom  ; 
and  this  again  is  surrounded  by  the  outer  burner  tube, 
having  a  perforated  top  as  usual.  The  mixed  gases  thus 
pursue  a  tortuous  course  on  their  way  to  the  burner  top, 
and  part  of  tiiem,  on  their  downward  passage  between  the 
mixing  and  intermediate  tubes,  escape  through  jet  orifices 
in  the  base  of  the  casing,  burning  against  flanges  arranged 
•on  the  vaporising  tube  and  supplying  the  heat  necessary  for 
vaporising  the  oil. — H.  B. 

Carbons  for  Arc  Lamps    [Metallic  Salts']  ;    3Ianvfacture 

of  .      C.    R.    Boehm,    Charlottenburg.      U.S.   Pat. 

703,692,  July  1,  1902. 
■The  metallic  salts  to  be  incorporated  into  the  carbons,  such 
i  fluorides  of  calcium  and  sodium,  are  mixed  with  magne- 
sium fluoride  in  molecular  proportions. — H.  B. 


Electric  Furnace  [Calcium  Carbide'].    A.  Parker,  Chorley, 
England.     U.S.  Pat.  706,099,  Aug.  5,  1902. 

See  Eng.  Pat.  18,645,  1900;  this  Journal,  1901,977. 

III.-DESTEUCTIVE  DISTILLATION. 
TAE  PEODUCTS,  PETEOLEUM. 

Petroleum ;    JS'ew    Method   of  Fractional    Distillation    of 
.     B.  Lach.     J.  du  I'etrole,  2,   [14],  3.'59— 361. 

The  distillate  is  passed  through  a  condenser  fitted  with 
Fischer  hollow  plates,  whereby  the  \  apours  and  the  con- 
densing water  are  brought  into  contact  in  thin  layers.  The 
apparatus  being  worked  on  the  counter-current  principle, 
the  vapours,  in  passing  from  one  hollow  plate  to  another, 
encounter  water  at  progressively  higher  temjieratures,  the 
result  of  which  is  to  produce  fractional  condensation  and 
what  is  claimed  to  be  a  perfect  separation  of  the  fractions, 
so  that  they  can  be  drawn  off  through  separate  taps.  In  the 
case  of  tlie  lighter  grades  of  petroleum  spirit  (benzine),  an 
extra  condenser  is  employed  for  rectifying  these  products  and 
separating  them  nito  fractions  of  sp.  gr.  0' 690, 0-600,0  •  650, 
0-640,  &;c.  The  apparatus  is  said  to  he  equally  applicable 
to  distillates  from  the  cracking  process,  and  also  for 
lubricating  oils. — C.  S. 

English  Patent. 

Asphalt,  Bitumen.  Pitch,  and  other  Substajices  ;  Boilers  or 

Heating   Apparatus   for  .      A.   J.    Boult.      From 

i       A.  Baumann.     Eng.  Pat.  25,400,  1901. 

.See  under  IX.,  paye  1139. 

United  States  P.^tents. 

Retort  for    Wood  Distillation.     W.  B.   Chapman,  Boyne 
Cit}',  Midi.     U.S.  Tat.  705,906,  July  29,  1902. 

In  order  to  overcome  the  difficulties  arising  from  expansion 
and  contraction,  the  retort  is  made  of  a  series  of  separate 
plates,  about  one-eighlh  of  an  inch  in  thickness,  riveted 
together.  Each  plate  is  bent  transversely,  so  as  to  form 
corrugated  walls  for  the  retort.  At  each  vertical  line  of 
joints  the  side  plates  are  fixed  to  the  brickwork  so  that  the 
I   retort  has  no  movement  endwise. — D.  B. 

Furnace  for  Retorts  [Wood  Distillation].     W.   B.   Chap- 
man, Boyne  City,  Mich.      U.S.  Pat.  705,907,  July  29, 
1902. 
i   A   FDKNACE   particularly  for   use   in  wood-distillation,  so 
construced    that    it    is    possible    to    use    solid    fuel,  such 
as  wood,   sawdust,  shavings,    and  the  like,  with  the  same 
results  of  uniform  beating  as  are  attained  with  natural  gas. 
The  main  features  of  the  furnace  are  a  fire-box  with  top 
feed-hole,  which  is  built  out  bevond  the  end  of  the  retort, 
and  fire  flues,  extending  on  a  higher  level  than  the  fire-box, 
I   longitudinally  beneath  the  retort,  but  separated  therefrom 
,    by  au  arched  partition  with  distributing  openings  terminating 
at  a  point  near  the  centre  of  the  retort.   The  heat  flues  from 
the  furnace  are  parallel  with  the  longitudinal  axis  of    the 
retort   and  immediately   under    the   retorts,    and   the   hot 
currents  from  the  furnace  are  made  to  go  out   through   the 
bottom  part  of  the  longitudinal  flue,  to  return  .again  over 
the  top  of  the  retort  at  the  front  end,  thus  ensuring  uniform 
heating. —  D.  B. 


IV.-COLOUEING  MATTEES  AND 
DYESTUPES. 

Diazo   Group;  Replacement   of  the  ,  by  the  Amino 

Group.     L.  Wacker.     Ber.,  1902,  35,  [14],  2593—2602. 

The  author  finds  that  in  the  anthraquinone  series  the  diazo 
group  is  readily  replaced  by  the  amino  group.  In  many 
cases  intermediate  products,  derivatives  of  diazoanthra- 
quinone  amine,  can  be  isolated,  which  decompose  on  gentle 
warming  in  acid,  aqueous,  or  in  concentrated  sulphuric  acid 
solution  into  the  coiTesponding  substituted  amino  derivatives. 
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their  transformation  or  decomposition  products.  Thus 
1.2-diazo-anthraquinone  sulphonic  acid  anhydride  readily 
gives  with  ammonium  carbonate  the  ammonium  salt  of 
amino-anthraquinone  sulphonic  acid,  whilst  with  aniline  a 
diazo-amino  compound  is  obtained  which,  on  boiling  with 
dilute  acid  or  with  concentrated  sulphuric  acid,  is  converted 
almost  quantitatively  into  l-araino-anthraquinone-2-sul- 
phonic  acid,  phenol,  and  nitrogen.  Methylamine  yields 
amino-anthraquinone  sulphonic  acid,  whilst  dimethylamine 
gives  an  intermediate  compound  which  decomposes  -with 
sulphuric  acid,  giving  otT  nitrogen,  into  the  corresponding 
hydroxyanthraquinone  sulphonic  acid  and  dimethylamine. 
llydroxylamine  forms  with  diazo-anthraquinone  sulphonic 
acid  a  tolerably  stable  intermediate  compound,  which  can 
be  described  as  diazo-anthraquinone  sulphonic  acid  hycrosyl- 
imine — 

N:N.NH.OH 


/\ 


O 
—  C- 


V-- 


/\ 


\/ 


S(),H 


This,  OD  treatment  with  concentrated  sulphuric  acid,  is  con- 
verted into  l-amino-4-hydroxyanthraquinone-2-sulphonic 
acid — 

MH., 
/\ 


O 

—  c  — , 


SO,H 


\/ 


r . 
0 


UH 


That  the  hydroxyl  group  enters  para  to  the  amino  gioup 
is  shown  by  the  fact  that  on  beating  with  /(-toluiduie  in 
presence  of  boric  acid  and  zinc  chloride,  Quinizarin  (ireen 
sulphonic  acid  (Gor.  Pat.  101, ill!))  is  formed.  Hence  a 
general  method  is  thus  given  for  hydroxylating  amino 
anthraquiuones  by  diazotisiug  the  amino  group,  conibining 
with  hydroxylamine,  and  treating  the  resulting  product  with 
concentrated  sulphuric  acid.  In  u  similar  manner  dinzo- 
anthra(|uinone  sulphonic  acid  combines  with  hydrazine 
(diamine),  and  gives,  on  decomposition  with  concentrated 
sulphuric  acid,  1  •4-2-aminohydroxyanthraquinone  sul- 
phonic acid. — T.  A.  L. 

2-IIydro.rt/clirownne.  E.  David  and  St.  v.  Kostanecki. 
«er.,  1902,  35,  [14],  2547—2549. 
■QL'iN.4c>iTOPHENONE  cthv!  ether  condenses  in  presence  of 
metallic  sodium  with  oxalic  diethyl  ester  to  form  2-hydroxy- 
5-ethoxy-benzoylpyruvic  ethyl  ester  (needles  from  alcohol 
■melting  at  92°  C.),  which,  on  boiling  with  alcoholic  hydro- 
chloric acid,  is  converted  first  into  2-ethoxychromone-)3- 
carboxylic  ester,  and  finally,  on  hydrolysis,  yields  2-ethoxy- 
chromone  carboxylic  acid  (needles  melting  at  2.35°  C.,  with 
evolution  of  carbon  dioxide).  The  latter  on  distillation 
gives  off  carbon  dioxide,  forming  2-ethoxychromone  (white 
ponder  melting  at  9il°  C),  from  which  2-hydroxychromone 
can  be  obtained  by  boiling  with  hydriodic  acid.  The  last- 
mentioned  substance,  having  the  formula — 


/\ 


O  — CH 


HO  I       I  _  C  —  CH 
\/        O 

crystallises  from  dilute  alcohol  in  white  needles  melting  at 
244°  C,  and  dissolves  in  sulphuric  ac'd  to  a  colourless 
solution  with  green  fluorescence.  On  boiling  with  acetic 
anhydride  and  fused  sodium  acetate,  it  yields  the  acetyl 
compound,  which  crystallises  from  dilute  alcohol  in 
irregular  white  needles  melting  at  127°  C— T.  A.  L. 

TetrahydTojrvJJavone ;     A    Mordant-dyeing  .      St.  v. 

Ko.staneck'i  and  E.  Plattner.     Ber.,  1902,  35    [14],  2544 
—2546. 

AViTH  the  object  of  obtaining  a  hydroxyflavone  with  a 
gallic  acid  rjidicle,  the  authors  have  prepared  3.:V.4'.a'- 
tetrahydroxyflavone  by  the  following  process.  Ke.saceto- 
jjhcnont  diethj  1  ether  condenses  in   presence  of  metallic 


sodium  with  trimethyl  gallic  ethyl  ester  to  form  2.4- 
diethoxy  -  3'  .  4'  .  5' -  trimeihoxybenzoylacetophenoue  (yel- 
lowish needles  melting  at  !32°-.j  C),  which,  on  boiling  with 
concentrated  hydriodic  acid  (sp,  gr.  1-96),  undergoes  inner 
condensation  and  hydrolysis,  yielding  3.3'.4'.5' -  tetra- 
hydroxjflavone — 


HO 


/\ 


\/ 


-O  -C  — / 

-CO-CH 


OH 
\0H 
"OH 


The  product  crystallises  from  dilute  alcohol  in  thin  white 
needles,  melting,  with  decomposition,  at  :U0"  C.  It  gives 
yellow  shades  on  an  alumina  mordant  similar  to  those  trom 
Luteolin.— T.  A.  L. 

Auramhie    and    the    Salts    of    Fhenyllminobenzophenone  ; 

Constitution  nj .     C.  Graebe.     Ber.,  1902,  36,  [14],. 

2615— 2C)21. 

I.N  a  previous  paper  (Her.,  32,  1681  ;  this  Journal,  1899, 
752"),  showing  the  analogy  existing  between  the  imines  of 
beuzophenone  and  Auramine,  the  author  brings  forward 
reasons  for  considering  that  Auramine,  not  only  as  a  base, 
but  al.so  in  the  form  of  its  salts,  is  to  be  regarded  as  an 
amine.  Stock  bases  his  view,  which  is  opposed  to  that  of 
Graebe,  on  the  existence  of  a  methylphenylauramine,  and 
hai  since  (Ber.,33,  318  ;  this  Journal,  luuu,  236)  obtained 
a  thiocyanate  of  this  substance.  The  author  now  finds  that 
both  piienylimiuobenzophenone  and  phenylauramine  yield 
iodomethylates,  the  first  being  yellow  and  the  second 
yellowish-red — 

/f,H, 
(N(CH3)  AH^)^ :  Cs :  N-CHj 

\l 


(QH5),:C:1S-CH3 
^I 


The  two  products  show  great  analogy,  both  in  the  method 
of  their  formation  and  their  behaviour.  Both  are  decom- 
posed by  alkalis,  giving  methylaniline  and  beuzophenone 
orj  its  tetramethyldiauiino  derivative,  and  since  the  iodo- 
methylate  of  pheiiyliminobenzophenone  cannot  have  a 
quinoid  formula,  it  is  highly  improbable  that  phenylauramine 
is  so  constituted.  The  author  confirms  the  observation  of 
Dimroth  and  Zoeppntz  (Ber.,  35,  9^1  ;  this  ■Journal,  1902, 
467)  that  the  hydrochloride  of  pheDylimiiiobcnzophenone 
contains  a  molecule  of  water,  but  mauitains  that  this  is  ni> 
proof  in  favour  of  the  qninoid  formula. 

The  salts  of  phenyliminobenzophenone  (hydrochloride 
ai!d  hydriodide;  are  readily  prepared  by  treating  benzene 
solutions  of  the  substance  with  dilute  liydrochloric  or 
hydriodic  acid.  The  former  salt  melts  at  190°  and  the 
hitter  at  185°  C.  The  iodomethylates  are  obtained  by 
heating  with  methyl  iodide  in  beuzene  solution  in  a  sealed 
tube.  That  from  phenyliminobenzophenone  melts  at 
202°  G.,  whilst  Aur.amine  yields  Auramine  iodomethvlatc, 
[(CH3).N.G,;Hj].,C:NHICH3,whichmeltsat235°— 240°C., 
and,  on  heating  with  dilute  soda  lye,  is  converted  into 
methylauramine,  melting  at  130"  C.  The  hydriodide  of 
phenylauramine,  [(CHj)„NCjHJ„:CN.CbH5I1I,  meltiug  at 
242"  C.,  is  obtained  by  precipitating  the  technical  hydro- 
chloride with  potassium  ioaide.  Phenylauramine  iodo- 
methylate,  melting  at  214°  C.,  and  having  the  formula 
[(CH:,)5NC5H4]5C:N.C6H-CI1:,1, is  formed  when  phenylaur- 
amine is  heated  with  methyl  iodide  in  benzene  solution  in  a 
sealed  tube  in  the  water-bath.  The  product,  on  moderate 
warming  with  an  alkali,  gives  off  methylaniline,  and  yields 
tetramethyldiamiuobeuzophenone.  The  author  still  main- 
tains that  the  balance  of  evidence  is  in  favour  of  the  imino 
as  against  the  quinoid  formula  for  Auramine,  and  is  of 
opinion  that  the  results  of  Hantzsch  aud  Osswald  (Her., 
33,  297  ;  "this  Journal,  19U0,  236),  on  the  conductivity  of 
Auramine  base,  are  not  opposed  to  this  view. — T.  A.  h. 

Dimetht/hiajihtlinsdfranine.     O.  Fischer  and  E.  Hepp. 
Zeits.  f.  I'arben-  u.  Textil-Chem.,  1902,  1,  [16],  437—439. 
In  the  eourse  of  their  work  on  the  production  from  nitroso- 
dimtthylaniline    and    a-naphthylcmine    hydrochloride    in 
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presence  of  aniline  of  the  bluish-violet  chestutj,  C32lI.,9N5 
(Annalen,  272,  '23,  and  286,  231  ;  this  Journal,  1S'J3,  669^ 
and  189 J,  797),  the  authors  found  small  quantities  of  a 
safranine.  This  they  have  now  further  investigated,  and 
characterise  as  B-Dimethylnaphthosafranine — 


/\ 


NCCHj),      ^  NH 

The  crude  hydrochloride,  which  appears  as  a  shining 
greenish  mass,  is  dissolved  iu  hot  water  and  treated  with 
salt.  The  precipitated  crystals  are  recrystallised  several 
times  from  70  per  cent,  alcohol,  and  separate  in  needles 
or  prisms  haring  a  greenish  reflex.  The  red  alcoholic 
solution  has  a  brownish-yellow  fluorescence.  The  nitrate 
forms  long  green  needles,  whilst  the  bromide  crystallises 
from  dilute  alcohol  in  greenish  plates.  The  base  obtained 
by  decomposing  the  hydrochloride  with  soda  Ije  forms 
>hort  metallic  prisms,  which  are  red  by  transmitted  light. 
It  crystallises  well  from  pyridine.  On  heating  the  hydro- 
:hloride  in  glacial  acetic  acid  solution  with  concentrated 
ivJrochloric  acid  under  pressure  for  some  hours  to 
—170^  C,  the  chief  product  is  oxyrosindone  (naphtho- 

..ol)_ 

I       IcH       i       I       I 
OH  (3 

hich  crystallises  from  pyridme  in  the  greenish  red-brown 
)icilles  characteristic  of  this  compound.  By  heating  di- 
ethylnaphthosafraninewith  alcoholic  potash  underpressure 
140° — 1 JO'  C,  two  products  are  obtained,  one  being  the 
)OTe  naphthosafranol  and  the  other  dimethjlnaphtho- 
franiDone — 

I    I    •  r  I    I    I 

'       -'  QH, 


N(CH3)j 


O 


Hi6  product  crystallises  from  boiling  alcohol  in  greenish 

sdles  sparingly  soluble  in  most  solvents. 
^  ;Oimethylnaphthosafranine  behaves  towards  />-phenylene 
mine  like  other  safranines  of  the  naphthalene  series,  in 
t   condensation    only  takes   place    with   one    phenylene 
mine  radicle,  the  resulting  product  having  the  formula — ■ 


/\ 


-  X 

NCCHj).       ^js-.CjH.XH. 

le  salts  and  base  dissolve  in  concentrated  sulphuric 
'"  mth  a  grass-green  colour,  thus  differing  from  di- 
n  'ylnaphthosafranine,  which  gives  a  bluish-green  reaction. 
T  authors  also   state  that  dimethyluaphthosafranine  can 

Ladily  diazotised  in  alcoholic  or  aqueous  solution. 

— T.  A.  L. 

English  Patents. 

I'O  [Indigo  J)i/estuff's'\ ;  Processfor  Purifying  Saw . 

|Imiay,  London.     From  the  Farbwerke  vorm.  Meisfer, 
pius    und    Briining,  Hijchst    a/M.,   Germany.      Eng. 
19,663,  Oct.  2,  1901. 

fr.  Pat.  314,681  and  U.S.  Pat.  702,730;  this  Journal, 
1401  and  967.— T.  A.  L. 

wlamido-acetonilrile  [/nd/^o],  and  Homoioyues  and 
Islitution  Products  thereof.  0.  Imray,  London, 
la  the  Farbwerke  vorm.  Meister,  Lucius  und  Briining, 
jhst  a/M.,  Germany.     Eng.  Pat.  19,998,  Oct.  7,  1901. 

Imc  NiTBiLE,  CHjCOH). CM,  combines  with  aniline 
"W   homologues  and  substitution  products,  slowly  at  the 


ordinary  temperature,  rapidly  and  completely  on  heat- 
ing. Thus  aniline  yields  phcnylamino  -  acetonitrile, 
C^H5.NH.CH.,.CX,  which  on  hydrolysis  gives  phenyl- 
glycocoll ;  sodium  anthranilate  by  the  same  reactions 
yields  phenylglycine-o-carboxylic  acid. — A.  C.  W. 

Orange-ijelloui  to  lied  Mordant  Dtjestuffs  [Azo  Dyestuffs]  ; 

Manufacture  of .     ( ).  Imray,  London.     From  S'arb- 

werke  vorm.  Meister,  Lucius  und  Briining,  Hochst  a/M., 
Germany.  Eng.  Pat.  17,094,  Aug.  26,  1901.  Supple- 
mentary toEug.  Pat.  i0,27G  of  1900  (this  Journal,  1901, 
982). 

Seb  Fr.  Pat.  30.'^,491  ;  this  Journal,  1902,  169.— T.  A.  L. 

Azo  Colouring  Matter  \_Azo  Dyesluff.-i]  and  (f  Intermediate 
Products  relating  thereto;  Improvements  in  the  Manufac- 
ture of .  J.  Y.  Johnson,  London.    From  the  Badische 

Anilin  und  8oda  Fabrik,  Ludwigshafen,  Germany.  Eng. 
Pat.  20,200,  Oct.  9,  1901. 

See  Fr.  Pat.  314,13.5  ;  this  Journal,  1902,  402. — T.  A.  L. 

Red  Colouring  Matters  or  Uijes  [  Triphenylmethane  Dye- 
stuffs']  ;    Manufacture   of  .     J.   J.   M.  Ville,  Mont- 

pellier,  France"  Eng.  Pat.  19721, March  14,1901.  (Under 
Internat.  Conv.) 

See  Fr.  Pat.  308,963  ;  this  Journal,  1902,  39.— T.  A.  L. 

Black  Sulphur  Colouring  Matters  [Sulphide  DyestuffsJ 
directly  Dyeing  Cotton  ;  Manufacture  of .  L  Levin- 
stein, C.  Mensching,  and  Levinstein,  Ltd.,  Manchester. 
Eng.  Pat  18,912,  Sept.  23,  1901. 

See  Fr.  Pat.  316,576  ;  this  Journal,  1902,  911.— T.  A.  L. 

Colouring  Matter  [Sulphide  Dyestuffs],  and  Material  for 

Use    therein ;    Xtanufacture   and    Production    of   . 

G.  W.  Johnson,  Loudon.  From  Kalle  and  Co.,  ISiebrich- 
on-Khine,  Germany.     Eng.  Pat.  19,332,  Sept.  27,  1901. 

When  p-nitro-o-amiuo-p  hydrosydiphenylamine — 

1.3.4.N02.NH».C6H3.NH.CcHj.OH.1.4 

is  boiled  with  carbon  bisulphide,  it  yields  a  product  having 
the  character  of  a  thiocarbamide.  The  substance  is  readily 
soluble  in  hot  alcohol  and  acetone,  but  almost  insoluble  in 
petroleum,  benzene,  cr  chloroform  ;  it  melts  above  2S0°  C. 
On  fusing  this  product  with  sulphur  and  sodium  sulphide, 
preferably  in  presence  of  gl3ceriu  at  110° — 11.5'  C,  and 
subsequently  at  145'  C,  it  yields  a  dyestuff  ffiving  greyish- 
blue  shades  on  cotton  from  an  alkaline  bath  containing 
sodium  sulphide.  By  subsequent  treaiment  with  an  oxi- 
dising agent  (hydrogen  peroxide),  or  on  exposure  to  air, 
the  shade  becomes  jiurc  blue,  and  this  can  be  intensified 
without  any  other  alteration  by  treatment  with  a  metallic 
salt,  such  as  stannic  chloride. — T.  A.  L. 

Ukited  States  Patents. 

Bromindigo  [Indigo  Dyestuffs]  ;  Process  of  Making . 

M.  v.Gallois,  Hochst.  Assignor  to  the  Farbwerke  vorm. 
Meister,  Lucius  und  Briining,  Hochst-on-the-Main,  Ger- 
many.    U.S.  Pat.  706,921,  Aug.  12,  1902. 

iNDiQO-white  iu  paste  form  is  treated  with  bromine,  the 
product  obtained  on  subsequent  oxidation  yielding  brom- 
indigo.—T.  A.  J;. 

Black  Sulphur  Dye  [Sulphide  Dyestuff's],  and  Process  of 
Making  satne.  J.  Levinstein  and  C.  Mensching,  Man- 
chester. Assignors  to  Levinstein,  Ltd,  Manchester. 
U.S.  Pat.  702,369,  June  10,  1902. 


See  Fr.  Pat.  316,576;  this   Journal,  1902,  911. 
Eng.  Pat.  18,912  of  1901  above.— T.  A.  L. 


See  also 


Black  Sulphur  Dye  [Sulphide  Dyestuffs],  and  Process  of 
Making  same.  I.  Levinstein  aud  C  Mensching,  Man- 
chester.    U.S.  Pat.  706,969,  Aug.  12,  19o2. 

Black  dyestuffs  for  unmordanted  cotton  are  obtained  by 
boiling,  in  aqueous  solution,  sulphur,   crystallised  sodium 
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sulphide,  and  tlie  disazo  dyestuff  from  equimolecular  pro- 
portious  of  diazobenzene,  diazotised-;;- iiitraiiiline,  and 
phenol.  A  bluer  shade  of  black  is  produced  when  the 
above  disazo  compound  is  mixed  with  an  equimoleeular 
proportion  of  phydroxydinitrodiphenylamine. — T.  A,  L. 

Y,-PEEPAKING,  BLEACHING,  DYEING, 

FEINTING,  AND  FINISHING  TEXTILES, 

YAENS,  AND  EIBEES. 

Mould  in  Sheep^s  Wool;  Origin  of .     W.  Kalmann. 

Farber-Zeit,  1902, 13,  [IG],  245—248. 

TiiK  disease  in  sheep's  wool  givinjx  rise  to  the  speckled 
appearance  sometimes  observed  in  the  dyed  fibre  is  due  to 
a  bacterium,  which  may  be  developed  in  a  piece  of  healthy 
■woollen  cloth  liy  wrapping  this  round  a  fragment  cf  rotten 
wood  and  maintainiofr  the  whole  in  a  damp  chamber  at  40'  C. 

The  presence  of  orfjanic  or  mineral  acids  reagents  in  the 
wool  very  niateriiilly  hinders  the  growth  of  this  mould. 
On  the  other  hand,  it  thrives  most  readily  ou  wool  dj'ed  in 
an  alkaline  indigo  vat,  destroying  not  only  the  fibre,  but 
also  the  dyestuff;  the  fre>hly-dyed  wool  can,  however,  be 
preserved  from  mould  by  treatment  with  acid. 

The  bacterium  slowly  develops  in  wool  dyed  with  Methyl 
Violet,  but  not  on  the  fibre  when  dyed  with  Metliyleue 
Blue ;  both  these  djestuils  have  an  alkaline  reaction,  but 
the  latter  behaves  as  an  antiseptic  towards  the  mould. 
Mouldy  wool,  when  dyed  with  the  mordant  dyestntifs,  does 
not  at  first  present  a  spotted  appearance,  but  the  light 
specks  appear  on  drying. — G.  T.  il. 

Wool  Mordanting.     H.  Alt.     Fiirber-Zeit.,  1902, 13,  [16], 

348—249.  I 

Threk  samples  of  wool  dyed  in  the  same  indigo  vat  with 
a  lii:ht  shade  of  blue  were  each  mordanted  with  one  of 
the  following  mixtures :  lignorosin,  bichromate,  and  sul-  \ 
phuric  acid  ;  lactolin  and  bichromate  ;  argol  and  bichromate  ; 
<md  then  subsequently  dyed  with  Alizarin  lilue  A.  The 
sample  mordanted  with  the  first  mixture  gave  the  deepest 
and  purest  shade,  this  result  being  undoubtedly  due  to  the 
rapid  and  complete  redaction  of  the  chromic  acid  by  the 
lignorosin. 

Hard  water  should  be  acidified  before  being  employed 
in  the  chrome  bath.  The  requisite  amount  of  acid  was 
ascertained  by  a  comparative  experiment,  several  hanks 
mordanted  in  baths  containing  different  quantities  of 
sulphuric  acid  being  matched  against  a  standard  hank 
mordanted  in  distilled  water  with  the  appropriate  pro- 
portion of  bichromate  and  dilute  sulphuric  acid. — G.  T.  M. 

Cotton  Bleaching ;  Liquid  for  .     H.  Cuemod.     Soc. 

Industrielle    de   Mulhouse.      Proces  -  verbaux,    July    9, 
1902,  1. 

A  soLVTiox  of  sodium  hypochlorite  and  sodium  chloride, 
obtained  by  electrolysis,  is  e-xtreniely  stable  in  the  absence 
of  chlorate  and  free  alkalis,  and  may  be  kept  unchanged 
for  several  months ;  it  is  recommended  for  use  in  cotton 
bleaching.— G.  T.  M. 

Indigo   Printing   \^KaUe  and   Co.''s  Process"] .     E.  Fischer 
and  H.  Alt.     Fiirber-Zeit.,  1902, 13,  [13J,  197-198. 

A  MixTUr.E  containing  finely-ground  Indigo  and  caustic 
•soda  lye  (Eng.  I'at.  9587  of  i'JOO  ;  this  Journal,  1901,  577) 
is  printed  upon  unprepared,  glucose-prepared,  or  oil- 
prepared  cotton  tissues,  which  are  thereupon  dried  and 
steamed  with  dry  superheated  steam,  at  a  temperature  of 
104°— 11 G"  C,  according  to  the  depth  of  shade  of  the  blue 
to  be  produced,  for  a  length  of  time  varying  from  a  few 
minutes  to  Is  hours,  according  to  the  nature  of  the  colour 
mixtures,  that  is,  tannic  acid  and  basic  dyestuff  mixtures, 
Aliz.arin  mixtures,  &c.,  along  with  which  the  Indigo 
snixture  is  printed.  Glycerin  is  added  in  some  cases  to 
the  Alizarin  printing  mixtures  to  attract  in  the  steaming 
the  moisture  necessary  for  the  proper  formation  of  the 
colour  lakes.  Suitable  hygroscopic  substances  are  also 
added  to  the  basic  dyestuff  mixtures  when  these  require 
moisture  for  the  fixing  of  the  colours.  Darker  shades  of 
blue  are  obtained  upon  oil-prepared  than  upon  unprepared 


tissues.  The  colour  produced  by  this  process  by  paddin<' 
either  on  one  or  both  sides  of  the  tissue,  resembles  in 
appearante  vat-dyed  Indign,  but  has  the  advantage  over  this 
of  being  considerably  faster  to  rubbing  and  washins.  By 
using  the  bromine  derivative  of  Indigo  in  place  of  indigo)*  \ 
brighter  blues  of  reddish  tone  are  obtained. — E.  li.  '' 

English  Patexts. 
Indigo    Vat   Di/ving ;  Improvements  in   and   in    the    Pre- 

paraiiou  of  Substances  for .     A.  W.  I'layne,  .Stroud, 

and   L.  W.  Macdonald,  Isle  of  Skye.     Eng.  Vat.  19,312 
Sept.  27,  1901. 

In  indigo  vat-dyeing  the  employment  of  indigo  or  indigotine 
(whether  natural  or  artificial)  is  claimed,  which  has  been 
intimately  ground  up  with  glycerin  to  form  a  paste.  As  a 
practical  working  example  the  following  proportions  are 
gi%-en  i^Indigo  (or  indigotine),  20  parts  ;  glycerin,  1 U  parts ; 
and  water,  70  parts.  These  proportions  are  said  to  give 
the  best  economic  result.s,  providing  the  indigo  or  indigotine, 
has  been  ground  to  the  highest  degree  of  fineness. — G.  T.  M. 

Dyeing  ^Yarps  for  Wcavinq.     R.  W.  Goddard,  Bradford. 

Eng.  Pat.  15,038,  July  24,  1901. 
With  the  object  of  preventing  warp  yarns  from  becoming 
entangled  when  they  are  being  dyed  in  the  form  of  a 
"  sheet,"  that  is,  a  large  number  together,  parallel  to  and  a 
little  distance  apart  from  one  another,  they  are  passed 
coutiriuously,  in  a  horizontal  or  approximately  horizontn' 
direction,  through  a  dye  bath  or  a  series  of  dyeing,  washiii; 
and  fixing  baths,  the  rollers  which  support  them  bein;. 
placed  at  intervals  not  exceeding  IG  ins.  from  one  another 

— E.  B. 
Textile   Materials;    Apparatus  for   Dyeing,  Bleachingn 
Treating    with     Mordavits,     Washing,    and     O(Aen0t»| 

Treating .       P.    Schirp,    Barmen,   Germauv.      Engl 

Pat.  12,510,  June  2,  1902. 

See  Fr.  Pat.  314,274,  1901  ;  this  Journal,  1902,  406. 

— E.B. 

Warp     Yarns     [for    Carpet    Weaving]  ;   Printing 
W.  Schmidt,  Hof,   Germauy.     Eog.  Pat.  11,184,  May  llj 
1902.  ' 

A  DISC  or  roller  is  mounted  in  a  small  carriage  containii 
the  colour  mixture  to  be  applied.     The  yarn  to  be  printi 
is   wound    upon   a   drum.      Printing   is    accomplished 
passiug  the  carriage  first   in  one   and  then  in  the  opposf 
direction  aloug  the  same  track  underneath  the  drum,  t^| 
printing   disc  coming  into   contact  with    the  yarn  as   I 
carriage  passes  below  this.     After  each   printing  opeP8ti|<i 
the  drum   is  moved  forward   a  certain  distance,  to  brin^ 
further   portion  of  yarn  into   line  with  the  disc,  until  I 
whole  of  the   yarn  has  been  printed  in   this  manner.    ' 
distribute  the   colour   mixture   upon   the   yarn,   spreadi 
devices   are   arranged   in  front    and   at    the    back   of   i 
printing  disc.     These  are  stated  to  be  more  certain  in  th' 
action  and  of  a  simpler  character  than  those  hitherto  in  > 
for  the  purpose.  — E.  B. 

Finishing  Plain,  Dyed,  or  Printed  Cotton,  Linen,  anioif 
Fabrics.  E.  G.  Ferreira,  Kio  de  Janeiro.  Eng.  1» 
19,532,  Oct.  1,  1901. 

A  PLAIN,  dull  figure  on  a  lustred  or  silky  ground  is  [• 
duced  on  cotton  cloths,  linen,  or  other  textile  fibres  y  I 
passing  the  woven  material  through  a  calender  contaiig  i 
a  roller  engraved  with  a  series  of  fine  longitudinal  par  el  , 
lines  (Schreiner's  process)  excepting  on  the  parts  oocu  d  , , 
by  the  engraved  design.  j , 

The  alternative  effect  of  a  lustred  figure  on  a  dull  gri  li  |  • 
is  attained  by  the  use  of  a   plain  roller  engraved  with  K), 
lines,  onlj-  on  the  parts  containing  the  design. — G.  T.  M     ,~^ 

Textile  Fabrics  ;  Improved  Method  of  Water-proofingni^ 

Rot-proofing  .      J.    Williiims,   London.     Eng.  »'•"' 

19,013,  Sept.  24,  1901. 
Textile  fabrics  are  rendered  water-proof  and  rot-pro  by 
immersion    in    a   solution    prepared   by    digesting    ciicrj 
turnings  with  an  aqueous  solution  of  ammonium  carbata^ 
in  the  presence  of  air  or  oxygen. — G.  T.  .M. 


-til 
twit 
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•th,  Canvas,  Paper,  and  other  Fabrics  ;  A  Process  for 

tendei-ing     VTaterprnnf  .      J.    Menzies,     Londou. 

!ns.  Pat.  12,807,  June  5,  1902. 

3TH,  canvas,  paper,  and  other  fabrics  are  rendered  water- 
of  by  being  first  immersed  in  an  emulsion  containing 
part's  of  stearic  acid.  6  parts  of  oleic  acid,  18  parts  of 
afEn  wax,  2-5  parts  of  caustic  potash,  2  parts  of  sodium 
eate,  and  400  parts  of  water,  and  subsequently  passed 
ou^h  a  clear  fixative  solution  of  alumimum  acetate.  , 

— G.  T.  M. 

Fkench  Patents. 

ml;  Apparatus  for  Scouring  and  otherwise  Treating . 

G.  Mulard.     Fr.  Pat.  317,255,  Dec.  31,  1901. 
LAYER  of  wool  of  Uniform  heijjht  and  width  is  automati- 
ly  supplied  to  a  continuous  scouring  machine  by  feeding 


Fig.  1. 


ike.ool  through  a  vertical  column  on  to  an  endless 
WMng  apron  T  (see  Fig.  1  and  also  Fig.  2),  which 
"~    the   wool    through   the    first   washing  or   scouring 


tank,  A,  of  the  machine.  The  height  of  the  layer  is 
varied,  according  to  the  nature  and  condition  of  the  wool 
which  is  to  be  treated,  by  adjusting  one  or  both  of  the 
movable  panels,  M,  R,  in  the  column.  A  preliminary 
wash  or  scour  is  also  given  to  the  wool  while  it  is  in  the 
eolunm  by  pumping  the  washing  or  scouring  liquor  from 
the  tank  through  the  pipe  S  upon  it,  the  liquor  flowing 
into  the  receptacle  L,  and  thence  through  a  series  of  filtering 
cones  o.  A,  c,  d  and  a  side  conduit  back  into  the  tank.  Tha 
dirt  and  heavy  insoluble  matters  collect  at  the  bottom  of  the 
cones,  and  are  drawn  oit  from  time  to  time  through  the 
valves  V  into  the  tank  A.  When  the  liquor  becomes  suffi- 
ciently concentrated,  the  cone-valve  h  in  the  chamber  d  rises 
and  causes  a  gate,  K,  to  descend  and  close  the  conduit.  The 
liquor  thereupon  rises  in  this,  and  overflows  into  a  channel 
r,  whence  it  is  taken  to  evaporating  and  calcining  apparatus. 
The  ash  obtained  in  this  manner  is  freer  from  insoluble 
matter  than  has  hitherto  been  the  case. — E.  15. 

Mercerising  Tissties  ;  Apparatus  for .      P.  Kahn. 

Fr.  Pat.  316,96.!,  Dec.  16, 1901. 
SATdRATioN  of  the  tissue  with  the  caustic  soda-lye  is 
accomplished  upon  a  stontering  machine,  the  tissue  being 
taken  in  a  stretched  state  through  a  tank  filled  with  the  lye. 
The  excess  of  the  latter  is  removed  by  passing  the  tissue 
between  two  or  more  sectional  squeezing  roller  systems, 
which  are  so  constructed  that  the  roller  segments  of  which 
they  are  composed  are  laterally  adjustable,  along  with  the 
rails  upon  which  the  stentering  chains  travel.  It  is  advan- 
tageous to  place  the  segments  of  one  pair  of  squeezing 
rollers  opposite  the  spaces  intervening  between  the  segments 
of  another  pair,  so  that  the  portions  of  the  tissue  which 
escape  squeezing  by  the  first  shall  be  acte^l  uponby  the  second 
pair.  After  leaving  the  squeezing  rollers  the  tissue  passes 
hot  and  cold  water  spray-pipes,  the  lye  recovered  from  the 
tissue  being  collected  in  a  trough. — E.  B. 


Dyeing  Machine.     E.  Rollaud. 
Dec.  3,1901. 


Fr.  Pat.  316,512, 


Textile  materials  iu  an  unmanufactured,  or  more  or  less 
completely  manufactured  condition,  are  put  into  a  per- 
forated vessel  B  (see  figure),  inside  a  second  vessel  A,  where 
they  are  treated  with  dye-liquor,  which  is  circulated  through 


them  in  opposite  directions  alternately,  the  reversal  of  the 
direction  of  its  flow  being  effected  by  meaus  of  a  four-way 
tap  I,  placed  on  the  pipes,  through  which  it  is  forced  and 
drawn  by  a  rotary  pump  E.  When  yarns  are  dyed  in  the 
form  of  cops,  these  are  placed  upon  perforated  tubes  K  in  a 
plate  C. — E.  B.  „ 

Printing     Machine      [for      Carpets     and      Linoleums}. 

W.  P.  Wrightson.     Fr.  Pat.  316,152,  Not.  22,  1901. 
To  faciUtate  access  to  the   printing-rollers,  to  reduce  the 
weight  of  the  apparatus,  and  to  enable  at  the  same  time 
a  greater  length  of  the  material  which  is  being  printed,  to  be 
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placed  upon  the  imprefsion  cylinder,  the  ai>pui'atus  is  sus- 
pended at  a  convenient  height  from  the  ground,  the  frame- 
work is  ccnsliucted  of  steel,  and  a  large  impression  cylinder 
is  used,  around  which  the  material  to  be  printed  is  passed. 
If  desired,  a  side  motion  may  he  given  to  the  apparatus  by 
attaching  wheels  to  the  supporting  framework  in  such  a  way 
that  they  do  not  interfere  with  the  free  operation  of  the 
apparatus,  and  running  these  upon  overhead  rails.  With  this 
arrangement,  a  roll  of  carpeting  may  be  printed,  and  while  it 
is  being  dried,  the  apparatus  may  be  moved  to  one  side  and 
a  second  roll  printed.  The  apparatus  may  then  be  moved 
back  to  its  original  position,  and  another  roll,  which  in 
the  meantime  has  been  prepared,  may  be  printed  without 
any  loss  of  time. — E.  B. 

Half  Silk  (Mired   Cotton   and   Silk),   Tissues   dijed  in  the 

Piece;    Method  of  Prodnciny    Lustrovs  .     Mtiller. 

Fr.  Tat.  315,642, 'Nov.  .'i,  19U1. 

Haw  silk  yarns,  after  being  submitted  to  the  operation  of 
weighting,  are  woven  with  undyed  or  dyed  cotton  yarns. 
The  tissues  thus  produced  are  then  dyed.  It  is  stated  that 
the  silk  in  the  tissues  thus  obtained  is  as  supple  and 
lustrous  as  when  the  tissues  are  woven  with  dyed  silk 
yarns,  and  that  they  are  manufactured  in  this  manner  at 
less  expense  than  by  the  latter  method. — E.  B. 

Stenmiiig     Tissues    [  Woollen    Sliibhing    Printed     hy   the 

Vifjoureujc  Machine']  ;     Apparatus    for    .     l*eltzer 

and  Son.     Fr.  Pat.  317,360,  Dec.  28,  1901. 

An  apparatus  designed  more  especially  for  steaming  wool 
in  the  form  of  shibbing,  but  applicable  also  to  the  steaming 
of  woollen  tissues  and  other  materials.  It  consists  of  two 
cones  placed  vertically  one  inside  the  other,  and  surmounted 
by  a  revolving  feeding  apparatus,  which  delivers  the  bands  of 
wool  in  coils  into  the  apparatus  directly  from  the  printing 
machine.  The  iimcr  cone  is  perforated,  and  is  surrounded 
by  a  coiled  pipe  for  the  admission  of  steam,  a  perforated 
pipe  in  the  centre  of  the  apparatus  serving  to  effect  the 
removal  of  this  after  it  has  passed  through  the  wool. — E.  li. 

United  States  Patents. 

Yarn   and    Textile   Fabric  ;    Metallic   .     L.  Harmel, 

Boulzicourt,  France.  U.S.  Pat.  700,915,  May  27,  1903. 
A  FABiiic  adapted  to  produce  a  voltaic  action  hy  contact 
with  the  human  body  is  formed  of  threads  of  textile  material 
twisted  with  an  electropositive  metal,  such  as  aluminium, 
and  similar  threads  twisted  with  an  electro-negative  material, 
preferably  copper,  whilst  pure  textile  threads  are  employed 
to  isolate  the  electropositive  material  from  the  electro- 
negative.— G.  II.  K. 

Dyeinfi  \_Cotton  Sliver']  ;  Apparatus  for .     D.  Mattel, 

Genoa,  Italy.     U.S.  Pat.  VCi.SSe,  July  29, 1902. 

Cotton  sliver  is  conveyed  in  a  continuous  manner,  between 
two  endless  belts,  the  lower  one  of  which  is  perforated, 
through  a  series  of  scouring  and  dyeing,  &;c.  baths.  Before 
entering  the  first  bath  the  sliver  is  passed  upon  the  lower  of 
the  two  belts,  between  two  boxes  from  which,  through  jet 
openings,  steam  and  water  are  directed  upon  it,  to  expel 
the  air  and  thoroughly  moisten  it.  On  leaving  each  of  the 
baths,  it  is  allowed  to  fall  upon  an  endless  carrier  passing 
through  a  chamber  in  which  it  is  heated  and  drained.  It  is 
finally  received  upon  a  winding  apparatus. — E.  B. 

Dyeing  Machine.    W.  H.  Fletcher,  Patersou,  N.J.,  U.S.A. 

U.S.  Pat.  706,171,  Aug.  5,  1902. 
An  apparatus  designed  for  use  in  dyeing  tissues.  An 
elliptical  reel  delivers  the  latter,  in  full  width,  in  folds  upon 
an  endless  travelling  apron,  composed  of  staves,  carried  by 
chains.  The  tissues  ace  carried  in  this  manner  downwards 
into  a  dyebath,  horizontally  through  this,  and  then  upwards 
out  of  it  at  the  ei.d  opposite  to  that  at  which  they  entered. 
They  are  then  taken  from  the  apron  and  drawn  over  a 
number  of  rollers,  back  to  the  reel,  v,  hich  serves  either  to 
feed  the  apparatus  with  undyed  or  partially  dyed  tissues,  or 
to  plait  the  tissues  down  in  trucks  for  their  removal  from  it 
when  they  are  sufhciently  dyed. — E.  B. 


Dyeing,  c^c.  ;  Apparatus  for .   E.  Hindley,  S.  Walke 

and  VL.  Kose,  Stockport.     U.S.  Pat.   706,657,  Aug.  1: 
1902. 

See   Eng.  Pats.  6GGG    and   26,115  of  1901;  this   Journaj 
1902,  473  and  613.— E.  B. 

Dyeing,   6^'c.    [J'arns];  Apparatus  for .      C.  CoRO 

Lyons,  France.     U.S.  Pat.  706,801,  Aug.  12,  1902, 

An  electromotor  drives,  through  speed-reducing  geariu 
the  mitre  wheels  C,  C  (sec  figure),  by  means  of  which 
direction  of  rotation  of  the  hank-carriers  K  is  reverl 
The  wheels  C,  C  are  automatically  actuated  by  means 
counterpoise  II,  which  is  moved  by  a  tappet  operatei 
suitable  mechanism,  the  movement  of  the  counter] 
causing  a  clutch   K  to   move  to  opposite  sides  altern; 


1^ 


and  thus  to  engage  with  each  of  the  wheels   in  turn. 
motion  imparted  to  the   latter  is  transmitted  througl 
gearing  L,  1/  to  double  elliptic   or  eccentric  gcar-whep 
anil  M',  and  from  these  to  a  series  of  circular  gear-w  al 
X,  keyed  upon  the  spindles  of  the  eccentric   hank-cat 
K.     'Ihese  are   made   curved,  namely,  convex,  conca^O 
undulated,    in   order   better   to   displace  and   sepsratt 
threads  ot  yarn  during   the  dyeing,  &c.   operations, 
whole   apparatus   is   mounted  upon  a  frame  P,  snpp:* 
upon  a  hydraulic  piston  contained  in  a  cylinder  Q,  t<;' 
end  that  it  may  be  readily  raised  and  lowered. 

The  object  of  this  arrangement  is  to  impart  to  the  1 
K  which  carry  the  hanks  of  yarn   to  be  dyed,  succes!< 
varying  speeds,  instead   of  a  uniform  speed  of  motic  I    'I*' 
each  rotation  of  the  eccentric  carriers,  so  as  (o  obtain  :tl 
period  of  greatest    speed,  i.e.  when   the   hanks   are   in   *■ 
raised   from   the   dyebath,   a   '•  whip   stroke  "-like   n  lO    ^B, 
which,  it  is  declared,  is  indispensable  for  producing  a  pi 
absorption  of  the  dyestuff  by  the  yarn. —  K.  B. 

Silk  Fibre;  Intensifying  the   Lustre  of .     C.  fm    f>^ 

Patcrson,   N.J.,  U.S.A.       U.S.   Pat.    705,715,  Jul* 
1902. 

Skeins   of  silk  yarn  are  hydro-extracted  after  dyein 
are  placed  in  the  damp  state   upon   rods  or  other  s!ii>rt 
and  stretched,  while  they  are  subjected  to  a  tempcai' 
about   120    F.,  until  they  are  completely   dry.     S!i' 
during   drying   is   thus   prevented,  and   a   lustre   oi  n.>o 
which,  it  is  said,  is  more  brilliant  and  permanent  thi  tn»l 
produced  in  tlie  usual  way. — E.  K. 


iili 
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.ustreing  Silk;  Machine  for .     C.  Stuart,  Paterson, 

N.J.,  U.S.A.     U.S.  Pat.  705,716,  July  29,  1902. 

COMBINATION  of  a  frame  with  a  series  of  horizoutal  rods 
itably  connected  ami  depending  from  said  frame.  The 
Is  are  adapted  to  hold  skeins  of  wet  silk  stretched 
tween  each  pair,  and  flexible  means  are  provided,  con- 
cted  to  the  lower  portion  of  the  frame  and  to  the  lowest 
i  of  each  series,  for  stretching  the  wet  skeins  and  for 
eventing  the  contraction  of  the  same  whilst  drying  (see 
eceding  abstract). — K.  B. 


VI.- 


-COLOUEING  WOOD,  PAPER. 
LEATHER,  Etc. 


English  Patent. 


mber  ;  Dyeing  of ,•  Improvements  in  and  relating  to 

Ihe  - — .  M.  Grunhut,  Vienna.  Eng.  Pat.  13,118, 
.June  9,  1902. 

iiBER,  in  logs,  is  uniformly  dyed  by  forcing  the  dyeing 
iiiion  into  the  wood  by  means  of  a  pressure  chamber, 
ed  to  one  end  of  the  log,  the  liquor  being  extracted  by 
uction  chamber  placed  at  the  opposite  extremity. 

Tniformity  in  dyeing  is  ensured,  firstly,  by  subjecting 
\  log  to  a  preliminary  treatment  with  soda-lye  under 
)ssure;  and,  secoudiy,  by  dissolving  the  dyestuffs  in 
iitious  of  alum,  lactic  acid,  or  lignorosin  (the  sodium 
•  of  lignosulphonic  acid). 

he  log  may  be  caused  to  exhibit  several  colours  in  cross 
f  ion  by  covering  the  ends  with  stencilled  plates  during 
t,  dyeing  operation,  different  stencils  being  employed  for 
t  various  dyestuffs. — G.  T.  M. 

^         United  States  Patent. 

J  o.jraphic  Printing  Plates;  Process  of  Preparing . 

C.  Strecker,  Darmstadt,  Germany.  U.S.  Pat.  703,096, 
ihe24,  1902. 
'i  well-ground  plates,  which  are  provided  with  a  litho- 
g  hie  design  or  transfer,  are  exposed  to  the  treatment  of 
a  lation  which  acts  with,  and  is  acted  on  by  the  metal 
U' ,  which  is  composed  from  a  salt  or  salts,  the  acids  of 
»  h  form  insoluble  compounds  with  the  metal  applied, 
u  in  oxidising  means,  prefer.ably  nitrate  of  ammonium 
«  in  acid  substance,  which  does  not  decompose  the  salts 
♦lie  solution  or  set  an  acid  free,  thereby  forming  an 
is  ible  hygroscopic  layer  firmly  adherent  to  the  plate  of 
m'l  or  alloy.— G.  H.  K. 


ra.-ACIDS,  ALKALIS,  AND  SALTS. 

Al'i,  ^c,  Works  ;   Tliirty-Eighth  Annual  Report  on , 

by  the  Chief  Inspector,  Feb.  25,  1902. 

1,  has   been   depression    in    most    of    the   industries 

1  by  the  present  report,  during   1901,  as  shown  by  a 

loa  of  two  alkali  and  of  16  scheduled  works,  besides 

iia  I  two  of  the  latter  in  Scotland.     The  escape   of  acid 

^  has,  in  most  cases,  been  slightly  less  than  in   the  pre- 

i*ii,year,  and  it  has  not  been  found  necessary  to  institute 

aiy-osecutions. 

.  Vraending  Bill  was  introduced  in  the  House  of  Lords, 

ijects  of   which   were; — "(')  to  state,   without   the 

iity   of  doubt,  what   were   the  gases    in    which    the 

t  of  the  acid  gases  of  sulphur  and  nitrogen  was  to 

iTtained,  and  where  the  limit  of  acidity  was  to  be 

;  and    (2)   to   define   equally   explicitly,   in  regard 

lochloiic  acid  and  acid  gases  of  sulphur  and  nitrogen, 

'■'-  covisos    protecting   the    manufacturer    from    undue 

iites  e  by   the   inspector    under    the    'best    practicable 

■^'^ '  clause."      Amendments,  however,  to  increase  the 

icy  of    the    Bill    being   proposed,   after   a    second 

'    in  the  House  of  Commons,  by  a  private  member, 

'■oiiUl  not  be  proceeded  with  by  the  Huuse  in  Com- 

ii.il  was  consequently  withdrawn.     A  considerable 

:"1',  ion   of  the  trade   gave  a   hearty  reception   to   the 

Amt'ing  Bill,  in  Scotl.and  as  well  as   in  England.     The 


bearings  of  the  proposed  measure  on  the  industries  con- 
cerned are  very  fully  elucidated  by  the  inspector.  Taking, 
for  instance,  the  Hargreaves  process  of  salt-cake  manufac- 
ture, in  whish  the  space  available  for  chemical  reaction  is 
onlj-  one-twentieth  of  that  in  the  lead-chamber  process, 
the  restriction  of  limit  of  escape  should  not  be  the  same 
for  the  two  processes.  Hence  it  was  proposeil  to  make  the 
use  of  the  "  best  practicable  means  "  clause  the  criterion  to 
govern  the  industry.  Again,  the  "limit"  clauses  should 
not  apply  to  the  new  catalytic  processes  for  the  manufac- 
ture of  sulphuric  acid,  beginning  to  get  a  foothold  in  the 
United  Kingdom,  with  the  capabilities  and  peculiarities  of 
which  we  are  as  yet  imperfectly  acquainted.  With  time 
and  experience,  such  limits  of  escape  as  may  reasonably  be 
demanded  for  such  works  will  become  known. 

The  demand  for  bleaching  powder  has  been  much  cur- 
tailed during  the  year,  necessitating  stoppage  of  plant  in 
several  works.  The  Electrolytic  Alkali  Company,  working 
the  Hargreaves-Bird  patents  on  a  considerable  scale,  has 
adopted  a  special  method  of  chamber  draughting,  reducing 
the  time  needed  for  removal  of  the  residual  chlorine  before 
the  doors  are  taken  down  for  packing. 

Only  one  sulphuric  acid  works  in  England  has,  as  yet, 
carried  out  the  catalytic  process  ;  but  a  plant,  operating  with 
other  patents  than  those  of  the  Badische  Anilin  und  Soda 
Fabrik,  has  been  started  in  Scotland.  The  same  white  acid 
fume  in  the  escaping  gases,  familiar  in  the  chamber  process, 
occurs  also  in  the  new  process,  and  has  led  to  complaint ; 
but  the  inspector  is  sanguine  that  this  difficulty  will  ulti- 
mately be  overcome.  Researches  made  on  the  Continent 
show  that,  with  platinum  as  contact  substance,  "  while  a 
rise  of  temperature  from  400°  to  500°  C.  decreases  the  yield 
of  SOj  from  a  figure  which  is  almost  quantitative  to  one  of 
S3 — 90  per  cent.,  and  at  530'  C.  to  75 — 80  per  cent,  from 
the  S(^2  employed,  yet  at  500'  the  velocity  of  reaction  is 
almost  20  times  that  at  400',  and  at  higher  temperatures  it 
increases  still  more."  From  these  facts  it  follows,  that  to 
obtain  at  once  high  reaction  velocity  with  high  percentage 
yield,  a  plurality  of  contact  apparatus  must  be  employed  in 
one  working  process.  Iron  oxide  as  catalytic  substance 
requires,  for  efficient  conversion,  a  temperature  closely 
approaching  the  dissociation  point  of  SO3.  The  demand  in 
this  country  for  acid  of  high  strength  being  limited,  it  is 
not  anticipated  that  the  interesting  catalytic  process  will 
have  any  rapid  extension.  In  works  v.here  spent  oxide  is 
burnt  as  a  source  of  sulphur  for  sulphuric  acid  manufac- 
ture, burners  of  the  old  type  are  stated  to  be  objectionable, 
owing  to  local  escape  of  fumes  fiom  their  fronts  ;  for  the 
burnt  oxide  contains  free  sulphur,  and  if  drawn  hot  from 
the  front  of  the  burners  sulphurous  acid  is  emitted.  But  in 
the  new  burners,  which  have  been  introduced  at  two  works, 
the  burnt  oxide  is  pushed  out  to  fall  from  the  back  into 
hoppers,  having  damper  arrangements  from  which  it  may 
be  drawn  when  cool.  The  extended  return  tlues  of  the 
modern  burners  are  also  advantageous. 

In  respect  to  sulphuric  acid  concentration,  the  Kessler 
process  receives  continued  extension;  but  although  it  is 
economical  as  to  the  quantity  of  fuel  consumed,  that  fuel 
must  be  coke  of  very  high  quality,  a  necessity  which  in 
some  localities  is  against  its  introduction.  The  acidity  of 
the  escaping  gases  is  veduced  to  a  minimum  by  the  use  of  a 
specially  devised  hot  scrubber.  As  to  the  system  of  con- 
centration by  surface-heat  and  hand-tired  pans,  it  is  described 
as  being  crude  and  unscientific  ;  and,  iu  the  Widnes  and 
Runcorn  district,  the  average  acid  escape  from  such  pans 
is  more  than  double  that  in  the  Kessler  process.  A  concen- 
trating process  of  American  origin  has  been  adopted  at  a 
newly  registered  works.  The  rectifying  vessels  are  of  cast- 
iron,  air  being  excluded  above  the  liquid  acid,  and  the  pro- 
cess is  continuous.  It  is  claimed  that  very  little  sulphurous 
acid  is  formed  by  the  action  of  the  iron,  and  that  the 
escaping  gases,  small  in  volume,  are  free  from  the  acid  in 
the  vesicular  condition,  in  which  it  is  soflithcult  of  condensa- 
tion. In  the  same  district,  some  alkali  works'  chimneys 
have  the  acidity  of  their  gases  increased  by  the  acid  steam 
from  sulphuric  acid  concentration  pans,  and  especially  in  the 
hot  months  some  difficulty  was  experienced  in  keeping  the 
escape  within  the  permitted  limits.  An  instiince  is  given  in 
which,  to  meet  the  "  gr.ainage  "  limit  of  HCl,  air  was  admitted 
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at  the  bottom  of  the  chimney,  thus  diluting  the  gases  ;  an 
expedient  stated  to  lie  "  in  no  waj-  precluded  bv  the  statute," 
"  if  uo  better  means  can  be  shown  to  be  available."  ' 

Alkali  waste  works  and  dealings  with  sulphuretted  j 
hydrogen  have  received  much  attention.  In  the  Chance- 
Claus  process,  the  inspector  states  that  no  successful  method  j 
of  utilising  the  residual  pases  from  the  "  flowers  "  chamber  i 
has  as  yet  found  a  place  in  any  works  ;  and,  as  a  consequence 
of  experiments  made  in  his  laboratory,  and  already  tt:sted 
on  a  manufacturing  scale,  he  suggests  the  use  of  Weldon 
raud  as  contact  substance  in  the  kiln,  placed  as  a  layer, 
some  inches  thick,  on  the  fop  of  the  filling  of  iron  ore 
usually  provided.  It  is  observed  that  manganese  oxide  is 
active  at  a  lower  temperature  than  ferric  oxide  in  effecting 
the  reacliim  H«S  +  O  =  II;0  +  S,  and  at  that  lower  tem- 
perature there  is  less  liability  to  the  counter  reaction.  It  is 
stated  that  the  smoke  from  the  Claus  kiln  of  the  alkali 
waste  works  has  stil!  a  much  greater  acidity  than  that  from 
any  other  process  carried  on  in  registcved  works.  It  is 
remarked,  however,  in  regard  to  the  "nuisance-creating 
power  "  of  the  Chance-Clans  process,  that  the  acidity  of 
the  escaping  gases  is  chiefly,  if  not  wholly,  due  to  sul- 
phurous acid,  in  which  the  vesicular  condition  common 
where  sulphuric  acid  is  emitted,  being  absent,  quicker 
diffusion  takes  place.  In  Widnes,  the  presence  of  H„S  is 
still  very  perceptible  in  the  atmosphere  and  in  the  streets, 
due  to  (he  drainage  from  many  millions  of  tons  of  alkali 
waste  investing  the  town  :  but  great  as  the  nuisance  is,  it  is 
much  less  than  it  was  formerly.  From  elaborate  experi- 
ments made  with  a  jacketed  Claus  kiln  at  Granton,  X.B.,  by 
Mr.  Linder,  on  the  oxidation  of  H„S,  the  conclusions  are 
drawn,  (1),  "  That  the  temperature  ot  the  contact  material 
.  in  the  kiln,  within  the  limits  of  efficient  reaction,  is  deter- 
mined by  the  energy  of  chemical  reaction,  rather  than  by 
the  tem]icraturc  of  the  furnace  ga^es  circulating  in  the 
surrounding  jacket."  (2),  "  That  the  efiiciency  of  the  kiln 
—as  measured  by  the  amount  of  H.2S  oxidised,  per  cent,  of 
the  total  entering — is,  within  the  same  limits,  determined 
by  the  temperature  of  the  contact  material,  rather  than  by 
the  relative  proportions  of  air  and  gas  in  the  reacting 
mixture,  or  by  its  rate  of  flow  through  the  kiln."  Any 
increase  in  efficiency  that  might  be  looked  for  (a)  from  a 
large  increase  in  the  percentage  of  oxygen  present  in  the 
reacting  mixture,  or  (b)  by  prolongation  of  the  time  of 
passage  of  such  mixture  through  the  contact  material,  is  far 
outwei"-hed  by  the  loweiing  of  temperature  induced  iu  the 
latter  by  such  alteration  in  the  conditions  of  working. 

Plant  for  the  continuous  distillation  of  gas  Hquor  is  now 
almost  universally  employed.  Treatment  of  the  foul  satu- 
rator  gases  by  iron  oxide  purification  is  most  general.  The 
use  of  automatic  hydraulic  valves  for  purifier  regulation  is 
insisted  upon  as  a  condition  of  fitness  of  any  factory  for 
registration.  A  large  residuals  factory  has  been  started 
at  (Jranton,  where  opportunity  has  been  afforded  fur  a 
carei'ul  study  of  the  reactions  on  a  large  scale  of  work- 
ing, of  the  jacketed  Claus  kiln,  dealing  with  saturator 
gases,  the  results  being  tabulated.  When  the  jacket 
of  the  kiln  received  the  fuel  gases  leaving  two  steam 
boilers,  the  percentage  decomposition  of  H^S  was  at  its 
best.  The  gases  leavmg  the  kiln  pass  to  the  "  flow  ers  " 
chamber,  and  thence  to  a  limestone  tower  for  absorpti(m  of 
sulphurous  acid,  and  lastly  to  a  combustion  furnace  to 
destroy  residual  H.,S.  The  reactions  between  sulphurous 
acid  "as  and  calcium  hydrate  and  carbonate  in  "  convertor 
liquor,"  under  varying  conditions  as  to  rate  of  flow  of  gases, 
time,  temperature,  &c.,  in  forming  differing  prop(  rlious  of 
bisulphite,  sulphite,  and  sulphate,  have  been  experimented 
upou,  and  the  results  are  set  forth  in  a  table,  the  most 
striking  feature  in  which  is  the  relatively  large  amount  of 
bisulphite  formed  in  presence  of  calcium  carbonate,  at 
temperatures  ranging  from  52°  to  66°  C  The  largest  pro- 
portion of  sulphate  was  formed  at  15"  C,  when  a  doubled 
dose  of  calcium  hydrate  was  present. 

Experiments  have  been  made  on  the  reaction  between 
ferrous  thiosulphate  and  HnS  iu  aqueous  solution,  in 
stoppered  bottles,  leading  to  interesting  ai^d  unexpected 
results,  and  having  bearings  on  Hemingway's  sulphite  of 
iron  process  for  removal  of  H.;S  from  the  foul  gases  evolved 
in  the  manutiicture  of  ammoniem  sulphate  from  gas  liquor. 


The  reaction  that  took  place,  instead  of  yielding  ferrou 
sulphide  and  sulphur,  according  to  the  equation — 

FeSA  +  3HoS  =  FeS  -)■  4S  -h  3H.,0, 

as  might  have  been  anticipated,  gave  the  bisulphide  an 
sulphur,  as  shown  by  FeS.,03  -t-  SHjS  =  Fe8o  -f  3S  -^  31U( 
The  same  reaction,  in  degree,  takes  place  when  less  tha 
three  molecules  are  present  to  one  molecule  of  the  ferrou 
thiosulphate.  The  results  of  the  experiments  made  undi 
varying  conditions  are  tabulated. 

The  amount   of   sulphate  of   ammonia   produced   in  tl 
United  Kingdom  is  sliown  in  the  following  table  :  — 


1901. 

1900. 

1899. 

Tons. 
142.703 
16.353 
40,011 
12,255 
5,891 

Tons. 

142,419 

10.9.TO 

S7.2S7 

10,393 

6,088 

Tons 

1    l'{g7r 

Shale  works  . . 

l-s" 

•• 

'    sft.:- 

Producer     pai- 
works  (bone 

and 

d     carbonising 

coal). 

7*1 

217,213 

213,720 

1  20M2 

Apart  from  Scotland,  ihe  ammonia  productiou  of  : 
works  in  Kngland,  Ireland,  and  Wales,  reckoned  as  sulph: 
is  less  by  100  tons  than  in  1900.  The  exports  of  sulpl 
of  ammonia  were  150,000  tons  for  1901,  with  a  home  ■■ 
sumption  of  68,000  tons ;  the  corresponding  figures  for  1 
being  145,000  and  65,000  ions  respectively.  Thedepresl 
condition  of  the  iron  industry  has  prevented  the  anticipt  1 
increase  from  coke-oven  recovery'  works  being  attained,  1 
withstanding  that  progress  has  been  made  in  the  condiii 
the  operations.  "  Increase  in  the  recovery  of  ammt 
from  producer  gas  may  be  looked  for  with  eonfideoc 
the  early  future,  as  in  various  parts  of  the  country,! 
notably  in  North  Staffordshire,  the  company  forou  ' 
promote  the  erection  of  Mond  producer  gas  plants 
contracted  to  erect  large  installations  with  ammonii 
covery."  In  a  steel  works,  using  coke  ovens  of 
Semet-Solvay  type,  improvements  have  been  effecteii 
details  of  working  giving  considerable  advanUiges. 
washed  fine  coal,  before  being  placed  in  the  oven,  is  naoild 
into  cakes,  in  a  compressor  worked  from  coke-oven 
through  a  Crossley-Otto  gas  engine  with  dynamo,  whicl 
supplies  energy  for  general  work.  One-fourth  morei 
is  got  into  the  charge,  with  an  ultimate  gain  of  10  per 
in  produce,  and  the  time  of  charging  is  shortenedf! 
needle  bath,  that  can  be  moved  from  oven  to  ovt^J 
adapted  for  queuching  the  cake  of  incandescent  cok<|f 
use  of  which  contributes  to  the  brightness  of  the 
obtained.  The  oven  flues  are  coupled  up  to  a  fan, 
trolling  the  draught,  which  renders  the  time  of  car^i 
more  regular. 

In  regard  to  dealing  with  the  purification  in  the  we(i 
of  foul  gases  from    the   worm-cuds   of  tar  stills,  and,, 
vapours  from  melted   pitch,  the    inspector  directs  atti 
to  the  paper  by  Craven  and  Coleman    ;^this  Journal, 
200),  in  which  it  was  .shown  that  1  cwt.  of  lime  and  V 
of  ferrous   sulphate   iu    from   200   t:)    31)0    galls,  of 
had  purified  the  gases  from   the  distillation   of  SOOal    i^' 
of  tar.  ^    ^j 

an   additional  proce  n    ^^ 


»ii 


In    chemical   manure   works 
been   introduced,  namely,   the   drying  of  the   freshlyi 
superphosjihaie  after  discharge  from  the  den,  involvi  t    |^ 
emission  of  some  aciil  vapour,  though  not  to  such  an  U 
as  to  call  far  additional  condensing  plant.     J.  Affle  l        ' 
contributed  to  the  report   a  paper  '"On  the  Composi  n      ' 
the  Gases  evolved  in  the  Manufacture  of  Supcrpho,Iil     ^  ■' 
Manures,  and  a  more  accurate  Method  of  dcterniinlii  ni     " '' 
SUs  equivalents,''   in   which   it   is   shown   that  the  oroa      « 
methods   of  acidiraetric    analysis,   as    applied   to  clan     «o 
smoke  and  the  residual  gases  from  sulphuric  acid  ch;  tw      ' 
fail  to  give  reliable  results  in   the  presence  of  tiuorirco'      1? 
pounds,  such  as  occur  in  the  case  considered,  and   i    ' '■'' 
(as  silicon  fluoriile)  nearly  all   the  acidity  in  the  ■    !"■- 
gases  is    due.     As    silicou   fluoride   iu    presence 
forms  silicofluoric  acid,  and  since,  if  the  water  b'^ 
fluorides  are  formed,  hydrofluoric  acid  is  made  the  -■- ■■ 
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comparisoQ  with  SO-i,  and  not  silicofluoric  acid,  which  latter 
would  ^ive  a  very  different  comparative  result.  Pure  water 
is  used  to  absorb  the  acid  constituent  in  the  gases,  and  the 
portion  taken  for  the  test,  after  addition  of  ILO,,  receives 
cue  drop  of  methjl  orange  and  a  few  drops  of  phenol- 
phthaleiu,  and  is  titrated  with  caustic  soda  solution,  partially 
I  while  cold,  and  dually  after  heating.  With  phenolphthalein 
,as  indicator,  the  end  point  of  the  decomposition  is  sharp 
and  distinct.  It  is  noted  that  the  decomposition  of  silico- 
fluoride  to  tluoride  by  means  of  caustic  soda  is  reversible  on 
acidifying,  and  the  change  one  way  or  the  other  may  take 
place  any  number  of  times,  according  as  the  solution  is 
made  acid  or  aliialine.  One  result  of  Affleck's  investiga- 
tion is  to  show  that  the  use  of  steam  to  promote  condensation 
of  fluoric  gases  is  "  worse  than  useless."  The  following  table 
shows  the  amounts  imported  ; — 


.  Tiiano 

Atliueral  phosphates 
Mitrate  o£  soda    . . . . 


1901. 


Tons. 

13,000 
S5*,910 
107,600 


1900. 


Tons. 

30,000 
333.400 
136,000 


1899. 


Tons. 

•27.000 
420,000 
136,000 


In  salt  works,  the  principle  of  vacuum  ev,aporation  has 
liot  yet  passed  the  experimental  stage,  the  drawback  being 
Ihe  liability  to  deposits  of  gv-psum  on  the  tubes  of  the 
Epparatus  ;  and  it  remains  to  be  proved  whether  prior 
Imiification  of  the  brine  will  give  better  commercial 
lesnlts. 

Operations  at  copper  works  have  been  less  active  than 
Ibu&I,  but  steady  improvement  is  remarked  in  the  chimney 
IsEes,  these  containing  less  HCl.  At  a  copper  works  in  the 
lltiutb  Midland  (No.  .5)  District  a  large  reduction  in  acidity 
Irilie  chimney  smoke  has  been  effected  by  mixing  more 
lgi«en  ore  "  with  the  furnace  charges,  "  instead  of  employ- 
'  the  small  special  furnace  for  roasting  pyrites  to  supply 
ke  necessary  amount  of  sulphurous  acid  to  mix  with  the 
ace  gases  to  prevent  chlorine  being  in  escess,  which  gas 
onld  pass  through  the  condensers  to  the  chimney,  where,  on 
lixing  with  the  sulphurous  acid  in  the  smoke,  hydrochloric 
liid  is  produced." 

lAn  experimental  plant  has  been  started  at  Xeath  for 
piking  H.  K.  Picard's  process  for  treating  complex  zinc 
|es  (Eng.  Pat.  22,570,  1900;  this  Journal,  1903,  124). 
aother  experimental  plant  has  been  worked  at  liarry,  near 
Itidiff,  in  which  the  calcined  ore  is  sipelted  in  J.  Arm- 
rong's  patent  furnace  (Eng.  Pat.  .3463,  IWOO  ;  this  Journal, 
|01,  367).  The  Phoenix  Process  Trust  are  described  as 
oat  to  work,  at  Runcorn,  Ashcroft  and  Swinburne's  process 
|;ng.  Pat.  14,278,  1899  ;  this  Journal,  1902,  349). 
)wing  to  the  reduced  value  of  white  arsenic,  the  works 
ged  in  its  production  have  suffered  severely,  it  being 
llcniger  profitable  in  some  cases  to  extract  the  metal  from 
lores,  and  a  large  number  of  workers  are  correspondingly 
Bted.  This  is  especially  the  case  at  the  Devon  Great 
Insols  mine,  where  mining  operations  have  been  sus- 
lided.  At  an  arsenic  work  m  District  Xo.  6,  a  condensing 
I'er  of  a  novel  description  has  been  erected,  containing 
ons  of  iron  rods  suspended  with  intervals  of  an  inch  or 
k'  whereby  70  per  cent,  of  the  arseuious  acid  passing 
oagh  the  tower  was  removed.  It  is  suggested  that, 
lild  the  rods  be  kept  in  vibration,  still  better  results 
l;ht  be  attained. 

I?he  cement  industry  is  depressed,  foreign  competition 
log  keen  ;  but  "  American  perseverance  and  industry  " 
le  effected  developments  iu  works  on  tlie  Thames  and 
dway,  in  the  direction  of  the  production  of  cement 
Ikerfrom  the  slurry  by  continuous  rotating  kilns.  The 
lipefrom  the  chimneys  is  described  as  being  only  a  "  thin 
Ite  Tapour,"  different  from  ordinary  cement  fume,  when 
Icoal  and  air  supply  are  duly  adjusted,  adequate  means 
Iwhich  are  provided. 

|i  Venetian  lied  works,  con.siderable  difficulties  are 
erienced  in  securing  condensation  of  the  acid  gases 
Ived  with  the  saggar  kilns  ;  but  hopes  are  entertained 
J  the  desired  shades  of  colour  may  ultimately  be  obtained 
Ihe.olosed  fiirnace.     A  factory  is   mentioned,  iu  which 


towers  packed  with  scrap  iron  are  used  to  arrest  the  dele- 
terious gases,  recovering  as  much  as  .^5  per  cent,  of  the 
copperas  roasted  by  the  action  of  the  sulphur  acids  on  the 
iron. 

In  reference  to  the  future  of  electro-chemistry,  the 
inspector  quotes  largely  from  Mr.  Swan's  I^residential 
Address  to  the  Society  uf  Chemical  Industry  (this  Journal, 
1901,  662),  including  the  interesting  table  showing  the 
"  Total  Power  available  in  .jO  works  in  Europe  for  Electro- 
chemical and  Electro-metallurgical  Industries."  Some 
destructive  fires  have  occurred  in  t;ir  works,  in  one  case 
attended  with  loss  of  life.  The  report  contains  132  pao-es, 
of  which  12  are  devoted  to  Scotland. — E.  .S. 


Stclphnric  Acid  Manufacture  ;   Obiercalwiis  on  the  Contact 

Process  of  .      G.  Keppeler.      Zeits.  angew.  Chem., 

1902,  15,  [32],  S09— 811. 

A  PRELIMIXARV  Communication  of  theoretical  considera- 
,  tions,  to  be  followed  by  the  results  of  the  author's  experi- 
mental investigations.  The  reaction  2S0.,  +  O^  =  2SO3 
proceeds  extremely  slowly,  and  the  duty  "of  a  contact- 
substance  is  to  quicken  it,  by  means  of  intermediate 
reactions,  which  go  on  with  greater  rapidity.  All  such 
substances  must  be  capable  of  existing  in  twoconditions  of 
oxidation,  and  must  fulfil  besides  the  condition  that,  at  the 
same  temperature  at  which  the  higher  oxide  is  reduced  by 
sulphur  dioxide,  the  reduced  substance  must  be  capable  of 
rapidly  becoming  oxidised  by  the  aid  of  atmospheric  oxy<ren. 
In  some  cases,  as  for  instance  with  oxide  of  iron,  there  is  "^the 
possibility  of  the  formation  of  sulphate  to  be  considered. 
Here  the  mechanism  of  dissociation  comes  in.  If  the 
formation  of  SO3  takes  place  at  a  temperature  at  which 
iron  sulphate  is  undissociateil,  sulphate  will  be  formed 
until  the  whole  of  the  oxide  is  converted  into  sulphate, 
and  the  contact  action  will  cease.  But  if  the  temperature 
be  raised  above  that  at  which  dissociation  of  the  sulphate 
begins,  then  to  any  given  temperature  there  will  correspond 
a  maximum  SCVpressure  of  dissociation,  just  as  to  any 
given  temperature  there  corresponds  a  maximum  vapour- 
pressure  of  water ;  and  if  the  dilution  of  the  entering  SO., 
1  be  so  great  that  the  pressure  of  the  SO3  formed  cannot  rise 
above  this  maximum,  reaction  will  go  on  continuously,  even 
though  the  iron  oxide  be  partially  converted  into  sulphate 
(or  the  sulphate  be  not  completely  dissociated).  Thus  if 
burner  gases  contain  8  per  cent,  of  SO™  (and  thus  can  yield 
8  per  cent,  of  SO3  by  volume),  reaction  will  proceed  .at  any 
temperature  above  that  at  which  the  maximum  pressure  of 

dissociation  of  iron   sulphate  is  S/100  of  an  atmosphere 

temperatures  far  below  that  at  which  it  is  completely 
dissociated.  The  temperature  limits  for  the  reaction  of  a 
given  contact-substance  which  the  .above  described  condi- 
tions determine,  are  of  course  further  restricted  by  the 
possible  dissociation  of  the  sulphuric  anhydride  formed, 
which  Knietsch  has  shown  to  occur  to  .an  extent  injurious 
to  the  process  at  temperatures  above  500°  C. 

Platinum  possesses  in  the  highest  degree  the  qualities  neces- 
sary iu  a  contact-substance.  It  is  highly  probable,  especially 
from  the  results  of  Engler  and  'Wohler  (Zeits.  anorg. 
Chem.,  29,  1)  that  platinum  acts  by  successive  oxidation 
and  reduction,  and  these  reactions  occur  with  enormous 
velocity  at  temperatures  below  4,50^  C.  iMoreover,  platinum 
possesses  the  advantage  of  not  being  attacked  bv  the  sul- 
phuric anhydride  formed.  The  high  reactioii-velocitv 
might  be  thought  a  disadvantage,  as  the  resulting  rise  of 
temperature  is  so  great ;  but  dilution  of  the  reacting  gases 
and  appropriate  cooling  have  completely  overcome  this. 
The  Mannheim  works  use  ferric  oxide,  the  reduction  of 
which,  and  the  oxidation  of  (he  lower  oxide,  occur  readily 
at  comparatively  low  temperatures  ;  but  the  formation  of 
;  ferric  sulphate  is  here  to  be  feared.  The  author's  experi- 
ments have  shown  that  the  dissociation-pressure  of  ferric 
sulphate  is  imperceptible  at  400^  C,  but  very  considerable 
at  500"  C.  The  process  must  be  worked  below  500"  C, 
but  that  is  rendered  quite  practicable  Iiy  tiie  dilution  of  the 

burner-gases,  which   under   the  patent  contain  only  2 3 

per  cent,  of  sulphur  dioxide,  and  hence  will  react  at 
temperatures  at  which  the  dissociation-pressure  of  ferric 
sulphate  is  very  low.     The  great  excess  of  oxygen  in  the 
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gases,  too,  lends  to  prevent  the  dissociation  of  the  sulphuric 
anhydride  formed  should  the  temperature  rise,  whilst  the 
enormous  mass  over  which  the  heat  of  reaction  is  spread 
tends  to  lessen  the  consequent  rise  of  temperature.  Theo-  i 
retically,  Ihe  conditions  in  this  process  are  very  favourable ;  I 
technically,  the  construction  and  working  of  plant  to  deal 
with  such  huge  volumes  of  gases  constitute,  perhaps,  a 
disadvantage.  Lead  peroxide  readily  absorbs  sulphur 
dioxide  to  form  sulphate,  but  the  great  stability  of  this 
sulphate  forms  an  effectual  bar  to  the  employment  of  lead 
peroxide  as  a  contact-substance.  .'<onie  of  the  oxides  of 
the  rare  earth  metals,  as  cerium  and  thorium,  also  possess 
some  of  the  characteristics  needed  for  a  contact-substance, 
hut,  in  those  the  author  has  examined,  either  the  stability 
of  the  sulphate  has  been  too  great,  or  the  velocity  of 
oxidation  much  too  low,  for  use. — J.  X.  D. 

Ifilric  Acid  from  Atmospheric  Nitrogen.     Electrician, 
1902,  [l-2()5],  684. 

A  DESCRirxiON  of  liradley  and  Lovejoy's  process  of 
electrical  fixation  of  atmospheric  nitrogen  in  operation  at 
Niagara  Falls.  In  order  to  obtain  the  maximum  chemical 
union  of  nitrogen  and  oxygen,  it  was  found  best  to  use  a 
voltage  of  aboiit  10,000,  and  allow  it  to  jump  electro- 
statically through  the  air  a  short  distance,  thereby  forming 
the  arc,  and  then  to  rapidly  separate  the  contacts  till  the 
arc  bre.iks.  A  lai-ge  direct  current  series  arc-machine  was 
adapted  for  the  purpose.  The  iields  are  separately  excited, 
and  the  areas  are  connected  in  multiple  with  the  terminals 
of  the  machine.  In  each  arc  circuit  is  placed  an  induction 
coil,  which  is  carefully  adjusted  to  obtain  the  best  results. 
This  prevents  the  arc  forming  a  short  circuit  on  the 
machine,  and,  as  the  motion  of  the  arc  drawing  contact  is 
exceedingly  rapid,  the  load  of  an  arc  drawn  in  this  way  is 
very  light.  The  machine  is  capable  of  operating  a 
Bradley-Lovejoy  device  making  414,0CO  arcs  per  minute. 
The  device  itself  consists  of  a  metal  box  provided  with 
openings  to  admit  the  air  and  containing  rows  of  insulated 
fixed  contacts.  To  each  contact  is  connected  a  wire  passing 
tirst  to  an  induction  coil  and  thence  to  the  positive  pole  of 
the  dynamo.  The  negative  pole  is  a  revolving  cylinder 
provided  with  projections  which  come  very  near  but  do  not 
touch  the  fixed  contacts  in  the  surrounding  box.  The 
cylinder  makes  .'iOO  revolutions  per  minute  and  there  are 
six  sets  of  coutacts  in  line  with  the  fixed  contact  on  the 
■wall  of  the  eyhnder ;  each  fixed  contact,  therefore,  provides 
3,000  arcs  per  minute.  In  the  apparatus  there  are  138 
contacts,  six  rows  of  2;!  each.  The  air  is  driven  through 
the  apparatus  at  the  rate  of  about  .5  cb.  ft.  per  arc  contact  per 
hour.  It  emerges  laden  with  2.V  per  cent,  of  oxides  of 
nitrogen,  and  these  by  simply  leading  through  condensing 
towers  form  nitric  and  nitrous  acids  ;  the  nitrous  acid  is 
also  ultimately  converted  into  ;iitric  acid.  It  is  claimed 
that  the  aci<l  produced  by  the  process  is  chemically  pure, 
and  that  the  cost  of  production  will  control  the  market. 

— A.  S. 

Cvproiis  Oxide  ;   The  Yellow .     M.  Groger. 

Chem.-Zeit.,  1902,  26,  [fi4],  Kep.  197. 

The  yellow  precipitate  obtained  by  the  action  of  caustic 
soda  on  cuprous  chloride,  is  generally  regarded  as  a  true 
hydroxide  of  the  formula  4Cu„O.H20.  The  author  has 
obtained  the  compound  as  a  brownish  orange-yellow  powder, 
which  is  colloidal  in  character,  and  is  to  be  regarded,  not  as 
cuprous  hydroxide,  but  as  cuprous  oxide  containing  water. 
It  is  unaltered  in  dry  air,  but  oxidises  when  moist,  although 
not  readily.  The  red  crystaUine  cuprous  oxide,  precipitated 
from  Fehling's  solution,  by  the  simultaneous  action  of  caustic 
soda  and  air  also  passes  into  the  brownish-black  cupric 
hydroxide,  though  more  slowly  than  does  the  yellow 
amorphous  oxide. — A.  C.  W. 


Perindales ;    Preparation   of  .       F.    Roques  and    A. 

Cierngross.     J.  I'harm.  Chim.,  1902, 16,  [3],  120—121. 

The  alkali  iodides  are  transformed  into  periodates  by 
the  action  of  excess  of  sodium  hypochlorite,  after  ap- 
parently passing  through  the  intermediate  stages  of  bypo- 


iodite  and  iodate.  This  reaction  affords  the  following  simple 
method  :  A  verj'  large  excess  of  sodium  hypochlorite  is  added 
to  a  solution  of  oO  grms.  of  potassium  iodide  and  20  grms. 
of  caustic  soda.  On  heating  the  mixture  on  the  water- 
bath,  a  large  deposit  of  crystallised  sodium  paraperiodate, 
Na.HoIOo,  is  formed.     The  yield  is  almost  the  theoretical. 

—A.  C.  W. 

English  Patents. 

Anhydrous  Sulphuric  Acid;    Apparatus  for  Making  

C.  Daub,  Antwerp,    and  J.  C.  Deuther,  Detroit,  U.S.A. 
Eng.  Pat.953e,  April  24,  1902. 
The  apparatus  consists  of  a  vertical  column,  into  the  top  of  J 
which  a  mixture   of   sulphur   dioxide   and   oxygen  entersjj 
and  after  traversing  a  series  of  reaction  ebaiubers,  alter- f 
Dating  with   heating  chambers,  has  outlet  at  the   bottomj 
The   reaction   chambers   contain    several    relatively   small,! 
perforated  metallic  boxes,  containing  the  contact  material,:] 
so  disposed  as  to  avoid  overheating.     The  contact  ehamberejl 
are  connected  by  pipes  traversing  the  heating  chambers,  and 
are  provided  with  means  for  circulating  a  heating  or  cooliii 
medium.     The   heating    cliambers  are    in    communication 
with  a  main  vertical  pipe  leading  gases  from  the  heater. 

— E.  S. 

Hydrochloric  Acid  ;  Manufacture  of .     A.  M.  Clark| 

London.     From  The  General  Chemical  Co.,  New  York^ 

Eng.    Pat.  9875,   July    24,    1902.    (Compare  U.S.  Patf 

698,704,   1902,  and  702,877,   1902;    this  Journal,  1902| 

971  and  772  respectively.) 

Sodium    pyuosilphate,    two     e(]uivalents,    and     sodia 

chloride   and    water,  one   equivalent    each,  are   caused  t|l| 

react  at  a  temperature  below  redness,  in  a  retort  so  set  thai 

the  temperature  may  gradually  increase  from  one  end  to  th'J 

other,  thus  causing  the  gas  liberated  to  pass  over  the  nearl;'! 

finished  salt  cake  resulting    from    the   reaction,    togeth^l 

with  the  HCl.     Alternatively,  a  mixture  of  sodium  chloridT 

and  sulphuric  acid  may  be  similarly  heated  in  the  present*! 

of  water  or  steam,  to  obtain  IICl  and  salt  cake. — K.  S. 


French  Patent. 

Saline  Solutions ;  Apparatus  for  the   Complete    Cryslm 

lisalion  of  Sugar  and .     A.  Grantzdorfer.     Fr.  Pa 

127,493,  June  22,  1901. 

See  under  XVI.,  page  1 147. 

United  States  Patents. 

Gas  [_CO.,'\  ;  Apparatus  for  Producing .  T.  H.Mfillf 

New  York.    U.S.  Pat.  702,580,  June  17,  1902.       / 
"  Ckcshed  rock  "  is  supplied  to  the  upper  end  of  a  vertitj 
retort,  situated   within   a  furnace,  and  is   discharged  at 
lower  end  into  a  closed  chamber,  from   which  the  carh 
dioxide  gas  produced  is  drawn  off  by  an  exhauster  throii, 
an  atmospheric  cooler.     A  coiled  steam-pipe  surrounds  n 
retort   within   the  furnace,  and  the  superheated  steam '_ 
passed  into  the  retort  to  prevent  the  fusion  of  the  minei.J   |  j 
By  means  of  a  branch  pipe  from  the  exhauster,  part  of   if 
gas   produced  is   supplied   both   to  the  charging  and  (• 
charging   ends   of  the    retort,    the    internal  pressure    t  i 
maintained  preventing  access    of   air,  which   would  ca3 
dithculties  in  the  subsequent  liquefaction  of  the  gas.        1 1 

— H.  E 
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Carbonic  Acid  or  other  Gas  ;  Apparatus  for  Making — . 

Van  V.  W.  Riesbeig,  Philadelphia,  Pennsylvania.     U 

Pat.  704,272,  July  8,  1902. 
The  apparatus  comprises  a  fixed  tank  with  conical  botti, 
receii-ing  the  calcium  carbonate,  or  the  like,  to  be  dec  i- 
posed,  with  which  tank  a  removable  gasometer  domis 
adapted  to  telescope.  A  rotatable  hollow  shaft  traver>g 
the  dome,  and  extending  into  the  tank,  carries  agitaig 
vanes,  and  is  fitted  internally  with  a  pipe  of  incorrodle 
material,  connected  at  the  top  to  a  reservoir  for  acid,  id 
terminating  below  in  a  siphon-formed  continuation,  loc 
without  the  shaft,  whereby  the  acid  is  delivered  on  to  le 
top  of  the  calcium  carbonate  or  other  material.    Kefcrcc 
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is  made   to   an  application,   of    whith    the   present    is    a 
division,  beariug  the  Serial  Xo.  68,720,  of  .July  IS,  1901. 

— E.  S. 

Sulphides ;  Process  of  Treating  Metallic .  A.  Germot, 

Asnieres,  and  H.  E.  L.  Fievet,  Paris.  U.S.  Pat.  697,138, 
April  8,  1902. 

See  Eng.  Pat.  2407,  1901  ;  this  Journal,  1902,  170.— E.  S. 

Alumina;  Process  of  Manufacturing  .     C".   M:   Hall, 

Ni.igara  Falls,  U.S'.A.    U.S.  Pat.  VOC,553,  Aug.  12,  1902. 

i  5ek  Eng.  Pat.  2260,  1002  ;  this  Journal,  1902,  .549.— E.  S. 

YIII.-GLASS,  POTTEEY,  ENAMELS. 

Pottery']  ;  OW  Egyptian  Ware  of  Unusual  Composition. 

Berthclot.  Sprechsaal,  35,  [31],  1177—1178. 
1.  HEMISPHERICAL  basin,  16  cm.  in  diameter,  6  em. 
eep,  and  4 — 5  mm.  thick,  was  recently  discovered  at 
,bou-Roach,  in  the  p\iamiil  of  King  Didufri,  and  con- 
.sted  of  a  dense,  greyish  shaly  and  foliaceous  mass, 
)lit  up  into  several  thick  layers  in  the  bottom,  and  easily 
.iduced  to  powder.  Examination  with  a  low  power  showed 
e  presence  of  white  masses  embedded  at  intervals  between 
e  grey  strata.  No  trace  of  free  metaUie  particles  could  be 
■tected,  though,  from  its  external  appearance,  the  basin 
'is  at  first  believed  to  be  silver.  Quantitative  analysi-s 
ve  the  following  composition  : — Lead  chloride,  2U'370; 
.d  oxide,  9-745;  .soda,  T  25  ;  lime,  077;  calcium 
rbonate,  8"975;    water,   1'20;    silica,  57 '485  ;    alumina, 

The  local  conditions  seeming  to  preclude  the  influence  of 

ine  water,  the  large  proportion  of  chlorides  is  attributed 

ithe  employment  of  common  salt  in  the  making,  the  mass 

jfing  probably   been   compounded   of   salt,  litharge,  and 

d.     There  being  no  traces  of  fusion,  the  mixture  seems 

have  served  the  double  purpose  of  a  glaze  (since  worn 

i\ )  and  a  cementing  medium,  the  method  of  manufacture 

ig  presum.ably  a  kind  ol  fritting  process,  different  from 

1  *e  now  practised.     A  notable  feature  is  the  entire  absence 

'  ilumina   or  clay  ;    so   that  the  basin  consists  solely  of 

J  ;e,  without  any  "  body  "  in  the  ordinary  sense. — C.  S. 

English  Patents. 

i, IS  for  Burning  Ceramic  Articles;    Tunnel .      A 

ufort,  Vierzon,  France.      Eng.  Pat.   18,345,  Sept.    13, 
101. 

T]  movable  floors  of  these  kilns  are  formed  of  a  series  of 
1i  "ys,  the  platforms  of  which  carry  refractory  linings  of 
ll.tly  less  width  and  length  than  the  platforms.  To  both 
eii'  of  the  platforms,  and  for  their  entire  length,  plates  or 
»i>irons  are  fastened  and  form,  with  the  refractory 
lii<^,  hiteral  troughs,  into  which  angle-irons,  fastened 
»!<;;  the  whole  length  of  the  kiln,  dip,  and  are  sealed  with 
Is*  sand.  The  trolleys  are  connected  together  by  filliug 
w'  sand  troughs  formed  by  the  ends  of  the  refractory 
lin!;s  and  suitable  transverse  plates. — W.  C.  H. 

■f)  lellitig  Metal  Articles.     H.  Oschatz,  Erfurt,  Germany. 
Eng.  Pat.  11,991,  May  26,  1902. 


i 


II  Bss  of  protecting  the  outside  of  nickel  sheet  iron 
-,  during  the  process  of  enamelling  them  internally, 
■  applii-ation  either  of  a  thick  nickel  plating  or  of  an 
lytic  deposit  formed  on  the  article,  which  is  removed 
ie  enamelling  operation. — W.  C.  H. 

United  States  Patent. 

Furnace;    Electric   .      A.    Voelker,    Cologne, 

Gnany.     Assignor  to  Compagnie  L'lndustrie  Verrieres 
<"  es   Derives,   Brussels.     U.S.    Pat.    706,283,   Aug.   5, 

ig.  Pat.  23,903,  1900;  this  Journal,  1901,  476,  See 
■g.  Pats.  12.672-3,  1900;  this  Journal,  1900,  1112— 
W.  C.  H. 


IX.-BUILDING  MATERIALS,  CLAYS, 
MOETAES.  AND  CEMENTS. 


Ml 


'ortars  ;    Influence   of  the     Chemical    Composition   and 
(Granular   Condition  of  the  Sajid  on   the   kesistance   to 

Crushing  of  Ordinary .      E.  Jlanzella.     Gaz.   chim. 

ital.,   32,    [1],   474—484.     Chem.   Centr.,  1902,  2    [41. 
308.  ' 

The  author  has   arrived  at   the  following  conclusions  : 

(0  In  thecaseof  ordinary  mortar,  1:3,  with  sand  of  uniform 
size,  fine  and  medium  sand  is  preferable  to  the  coarse, 
provided  one  is  dealing  with  silica  .sand  or  sand  containing' 
a  preponderating  proportion  of  silica  ;  with  dolomitic  sand, 
better  results  .are  obtained  with  the  medium  s.aiid.  (2)  In 
all  cases,  mortars  prepared  with  sand  composed  of  grains  of 
different  sizes  (natural  sand)  possess,  under  similar  con- 
ditions, a  greater  power  of  resistance  than  those  prepared 
with  sand  of  uniform  size  (sifted  sand).  (3)  Dolomitie 
sand  allied  with  ordinary  mortar  shows  a  resistance  about 
twice  as  great  as  that  of  other  niort.ars  with  ipiartz  and 
calcareous  sand,  provided  one  excepts  mortars  prepared  with 
fine  sand.  This  greater  strength  imparted  to  ordinary 
mortars  by  dolomitic  sand  is  not  to  be  attributed  to  chemical 
action,  but,  according  to  the  author,  is  due  to  the  porosity 
and  capacity  of  the  dolomitic  sand  for  water. — A.  S. 

English  Patents. 

Artificial  Stones.  Pavings,   Slabs,  Cements,   and  Plasters ; 

Red  Aggregates  for  the  Manufacture  of ,  applicable 

also  to  Brick-making,  for  Decorative  Sanded  Surfaces, 
and  for  use  in  Hour-glasses,  Toys,  and  the  like. 
H.  W.  C.  K.  Dyson,  London.  Eng.  Pat.  17,540,  Sent  2 
1901.  ^ 

Sand  is  wetted  with  solutions  of  ferrous  or  ferric  salts,  or 
both,  which  are  then  decomposed  so  that  each  grain  is 
coated  with  red  oxide  of  iron,  which  it  is  stated  will  uot  rub 
or  wash  off,  and  is  unaffected  by  lime,  acids,  alkalis,  the 
weatder,  alcohol,  i:c.  The  decomposition  is  produced  either 
by  an  alkali,  alkali  carbonate,  hydrogen  peroxide,  or  by  the 
action  of  heat,  as  iu  the  case  of  iron  nitrate,  acet.ate,  &c. 
In  all  cases  the  s.aud  is  raised  to  a  red  heat  to  complete  the 
formation  of  the  coat  of  red  oxide  on  the  grains. 

— \V.  C.  H. 

Asphalt,  Bitumen,  Pilch,  and  other  Subxfances  ;  Boilers  or 

Heating  Apparatus  for .    A.  J.  Boult,  London.    From 

A.  Baumann,  Pans.  Eng.  Pat.  25,400,  Dec.  12,  1901. 
A  stationary  or  movable  apparatus,  for  the  treatment  of 
asphalt,  bitumen,  pitch,  and  other  similar  m.atcrials,  con- 
sisting of  a  boiler,  a  tire-grate,  a  shield  of  refractory  material 
to  jirotect  the  boiler  from  the  action  of  the  fire  iumiediately 
above  the  fire-place,  and  a  central  stationarv  or  rotatory 
return  tube  lor  the  flame  and  heated  gases,  liiixiug  blades 
therein,  stationary  scrapers  for  the  central  tube,  ;iud  means 
for  rot;iting  the  latter. — C.  S. 

United  States  Patents. 

Asphalt;    Preparing  .     A.  Wolskel,  Kew,  Australia. 

U.S.  I'at.  697,307,  April  8,  1902. 
.SiiE  Eng.  Pat.  386,  1902  ;  this  Jouru.al,  1902,  347. 

— W.  C.  H. 
Asphaltic  Paring  Mixture  or  Composition.     W.  S.  Wilkin- 
son, Baltimore  ;  and  C.  H.  Burchinal,  Pittsburg,  U.S.A. 
TT.S.  Pat.  70.i,803,  July  29,  1902. 

The  body  material  is  crushed  rock  or  sand  and  a  bituminous 
cement  with  a  small  proportion  of  comminuted  copper,  not 
exceeding  3  per  cent.  A  conglomerate  rock,  bearing  from 
a  half  to  1 J  per  cent,  of  native  copper  (known  as  "  copper 
sands  "),  is  preferably  used  in  the  composition. — E.  S. 

Building  Material.     M.  W.  Marsdeu,  Philadelphia,  Penn., 

U.S.A.     U.S.  Pat.  704,066,  July  8,  1902. 
Fibrous   material,  such   as    cardboard,   asbestos,   &c.,  is 
impregnated  with  a  solution  of  silicate  of  soda  and  sulphate 
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of  majrnfisiuni.  The  12  claims  cover  various  devices  for 
building  up  sheets  of  the  material  into  walls,  ceilings,  and 
the  like,  and  the  application  of  plaster  to  them. — W.  C.  H. 

Artificial  Slone.     A".  Conti,  G.  De  (Jeofroy,  and  G.  Le  Gall 
l)u  Tertre,  Paris.     ir.S.  Pat.  705,650,  July  -20,  1902. 

The  artificial  stone  or  cemtnt  is  prepared  by  mixing 
aluminium  sulphate  and  kieselguhr,  l.i  parts  each;  mag- 
nesia, 50  parts  ;  magnesium  chloride.  25  parts ;  magnesium 
sulphate,  75  parts  ;  and  inert  material,  guch  as  asbestos, 
sand,  or  the  like,  sufficient  to  give  the  required  density. 
Compare  Eng.  Pat.  9892,  1901  :  this  Journal,  1902,  708. 

— E.  S. 

Kiln    [Bricksl  ;    Continumis W.  A.  Butler  and   A. 

Kunze,  San  Francisco  (Cal.").     U.S.  Pat.  703,5.'ia,  July  1, 
1902. 

The  kiln  has  a  series  of  combustion  charibers  extending 
ciosswise  below  the  kiln  floor,  in  which  chambers  liquid  or 
powdered  fuel  is  burned  in  suspension  ;  these  chambers  also 
communicate  with  the  kiln  direct  bj-  means  of  openings  in 
the  kiln  floor,  combined  with  horizontal,  longitudinal  flues 
or  pipes  running  below  the  said  floor  and  between  the 
loj^gitudinal  walls  of  the  kiln,  for  connecting  the  combustion 
chambers  and  joining  damper-controlled  draught  flues ;  in 
combination  with  controlled  fuel  pipes  or  flues  leading  to 
(he  top  iind  outside  of  the  kiln,  and  between  the  kiln  walls, 
for  the.  purpose  of  supplying  fuel  to  tho  combustion 
chambers. — C.  S. 

Kiln    [Bricks,   §-c.] ;     Continuous  .     F.   E.    Swift, 

Washington,  Iowa.     U.S.  Pat.  703,848,  July  1,  1902. 

The  kiln  comprises  a  series  of  chambers,  each  of  which  has 
a  furnace,  a  smoke-stack,  and  a  flue  fitted  with  a  controlling 
<laniper  and  leading  to  the  smoke-stack  ;  combined  with 
upper  and  lower  passages  between  the  cnambers,  the  upper 
passages  being  controlled  by  dampers,  and  the  lower 
passages  provided  with  vertical  passages  through  which  a 

-combustible  element,   such   as   coal,  may  be  introduced  in 

-order  to  close  the  lower  passages. — C.  .S. 

Mortar  Composition.     ¥..  K.  Welch,  Philadelphia,  Penn., 
U.S.A.     U.S.  Pat.  706,138,  Xug.  5,  1902. 

The  following  ingredients  are  mechanically  mixed  in  a  dry 
state: — 25  per  cent,  of  ground  unslaked  lime,  CO  per  cent, 
of  ground  cinder,  10  per  cent,  of  jute,  and  5  per  cent,  of 
litharge.  Water  is  added  to  form  the  mixture  into  a 
plastering  composition. — W.  C.  H. 

Cement ;     Hydraulic    Fireproof  .        W.    R.    Knox, 

Newark,  New  Jersey.     U.S.  Pat.  706,760,  Aug.  12,  1902. 

A  MixTDRE  of  silica,  24  parts ;  alumina,  63  parts ;  mag- 
nesia, 5  parts  ;  lime,  60  parts  :  hydrochloric  acid,  3  parts  ; 
^nd  iron  oxide,  H  parts,  by  iveight. — E.  S. 

X.-METALLTJEGY. 

Iron;     Calciitm    and    Mat/nesium    in    .     A.   Ledcbur. 

Chem.-Zeit.,  1902,  26,  [64],  Hep.  207. 
GA.T-Ijngs.ic  and  Thenard  unsuccessfully  endeavoured  to 
make  iron  containing  calcium.  Gray  has  now  regularly 
found  calcium  and  magnesium  in  a  silicon  iron  prepared  in 
tUe  electric  furnace.  Fluid  wrought-iron  does  not  take  up 
calcium  or  magnesium  when  treated  with  calcium  carbide 
and  raagualium,  but  the  author  has  found  0'06  and  0-03 
per  cent,  of  magnesium  and  0'16  and  059  per  cent,  of 
calcium  in  iron  made  in  the  electric  furnace  :  the  richer 
sample  also  contained  the  more  silicon.  The  conclusitui  is 
that  calcium  silicide,  which  is  soluble  in  iron  rich  in  silicon, 
is  formed  in  the  electric  furnace. — A.  C.  W. 

Ahiminium  ;   The  Pasty   Stale  nf  lifloir  its  Melting 

Point,  and  the  Vtiliriition  of  this   Property  in  Suh-divid- 

ing    the  Metal.     A.    Granger.     Bull.  Soc.  Chim.,  1902, 

27,  [15],  789. 

It  is  known  that  .aluminium  assumes  a  brittle  and  then  a 

pasty  condition  below  its  melting  point   when  it  is  being 

healed.     The  author  proposes  making  use  of  this  property 


when  small  samples  are  required  from  large  pieces  of  the 
metal.  The  ingot  is  heated  in  a  gas-fired  muffle  to  a  dark 
red  heat,  and  strips  are  theu  cut  from  it  with  a  knife,  gentle 
pressure  being  quite  sufficient.  If  very  small  quantities  are 
taken,  the  hot  metal  maybe  reduced  to  powder  in  a  mortar, 
like  zinc  ;  but  larger  masses  are  apt  to  cohere  under  the 
pestle.— F.  H.  L. 

Metals ;  Extraction  of ,  hij  Means  of  Calcium  Carhidi: 

B.  Neumann.     Chem.-Zeit.,  1902,  26,  [62],  716—719. 

Thc  author  replies  to  v.  Kiigelgen  and  Frolich  (this 
Journal,  1901,  126,  582,  719).  In  regard  to  the  gas 
produced  in  the  reductions,  the  operations  have  now  been 
conducted  in  a  crucible  with  an  air-tight  covering  of  lireclav 
mixture,  through  which  passed  two  glass  tubes.  A  current 
of  air  carried  away  the  gaseous  products  of  the  reaction  ;  in 
the  case  of  a  mixture  of  litharge,  lead  chloride,  and  calcium 
carbide  in  the  proportions  represented  by  the  formula — 

PbClo  +  4PbO  +  CaC„, 

55-5  percent,  of  carbon  dioxide  and  44-5  per  cent.  0 
carbon  monoxide  were  found  ;  the  latter  must  therefore  b 
the  primary  product.  The  yield  of  lead  was  82  per  cent, 
instead  of  the  60  per  cent,  required  by  the  equation  — 

2M;0  +  2  MCI  +  CaC,  =  3Mj  +  CaCl.,  -1-  2C0, 

which  was  previously  given  by  the  author.  The  excess  i 
due  to  reduction  by  the  carbon  monoxide.  Von  Kugelgetj 
formula  is  thus  incorrect,  which  is  also  shown  by  the  yieK 
he  obtained. 

Reduction  by  means  of  calcium  carbide  might  fir 
practical  application  in  the  preparation  of  alloys  and  tl 
treatment  of  ores.  In  regard  to  the  former  use,  it 
necessary  to  use  pure  compounds,  otherwise  the  alloys  a 
impure,  and  in  any  case  the  composition  of  the  allnydo 
not  correspond  to  that  which  is  theoretically  to  be  expectf 
The  author  founded  this  conclusion  on  the  preparation 
certain  bronze  and  brass  alloys.  The  carbide  process  bi 
therefore,  neither  practical  nor  economic  advantages. 

Neumann  gives  in  detail  the  cost  of  reducing  1  ton 
copper  from  a  rich  ore  bj'  means  of  the  carbide   proct 
and  shows  that  it   is  considerably  greater  than  the  pre.-' 
price  of  electr jlytic  copper.     The  process  is  also  shown  < 
be  inapplicable  to  lead-zinc  ores. — A.  C.  W. 

Arsenic  and  Antimony  in   Ores;   Determination  0/' -JBl 
L.  B.  Skinner  and  R.  H.  Hawley. 

See  under  XXIII.,  page  1 1 56. 

EitGLisn  Patents. 

Burnt  Steel;  The    Restoration  of  ■  il.  Ilirscbmil 

and    V.   Heilmeier,   Nuremberg,    Germany.     Eng.   11 
18,949,  Sept.  23,  1901. 

Thk  burnt  steel  is  heated  to  redness  and   sprinkled  1 
mixture  of  90  to  110  parts  of  colophony,  28  to  32  part^ 
blue  vitriol,  18  to  22  parts  of  bone  dust,    13  to  18  par^d 
borax,  and  8  to   12    parts  of  salt,  "or  their  equiTalett 
The  steel  is  then  hardened  in  the  usual  manner. — E.  S.  I 

i\ 
Steel  and  the  like  ;  Apparatus  for  the  MamifactureMfti 
applicable  also  for  Use  in  Melting  Metals.     V,.  C.  VH 
Peru,    ludiana,    and    H.    Evans,    Philadelphia,    V ' 
Eng.  Pat.  '.)S90,  April  29,  1902. 

See    U.S.  Pat.   698,610,   April    29,    1902;     this   Join 
1902,  977.— E.  S. 


Gold,    Silrer,   and   other    Metals;  Eitniclin;/ ,  "Oi 

their  Ores.         J.  B.  Ue   Alzugaray,  Loudou.  EDg'tf 
15,541,  July  31,  1901. 

A  DILUTE  solution  of  sodium  chloride,  sodium  carb  ate. 
and  potassium  cyanide  is  added  to  the  crushed  ore,  4  ■■ 
mixture  of  gaseous  bromine  and  air  is  forced  throu^  tto 
[mlp.  The  u.se  of  a  solution  containing  I  i)er  cental  \i,p, 
cyanide,  followed  by  the  air  and  bromine  injection,  :^^ 
claimed.  The  precious  metals  may  he  recovered  fn  tl*^ 
solution  by  electrolysis  or  otherwise. — E.  S.  .,      , 


Sept.  IS.  1903.1 
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Ores  eoiifaining  Xoble  Metals';   Treatment  of .     F.  VV. 

Jlartino,   Sheffield.      Eug.   Pat.    9501,   April   24,    1902. 
(Under  luteriiational  Convention,  Sept.  30,  1901.) 

)RES  containing  tellurium,  selenium,  sulphur,  arsenic, 
ntimony,  tin,  phosphorus,  or  the  like,  with]  the  noble 
letals,  are  heated  with  "  barium-sulpho-earbide,"  and  the 
roduct  then  treated  with  water  to  dissolve  out  the  soluble 
ilphide.-,  the  noble  metals  being  recovered  from  the  residue 
y,  for  instance,  the  use  of  a  gokl  solvent,  and  precipitation 
<l  the  sulpho-carbide.  The  latter  is  obtained  by  fusing  a 
ixture  of  barium  sulphate  and  carbon  in  an  electric 
irnace.  See  Eng.  Pat.  12,.')00,  1901  ;  this  Journal,  1902, 
re.— E.  S. 

in   from    Tin    Scrap   or    Cnttings  ;    Separatmi   of . 

1'.  Twvnam,   Moortown,   near  Leeds.     Eng.  Pat.   18,84."!, 
Sept.  21,  1901. 

E  U.S.  Pat.  70.3,165,  1902  ;  this  Journal,  1902,  978. 

— E.  S. 

'lellinif  ;  Processes  of  and   Appnrattis  fur .     C.  A. 

Allison,  London.     Erom  W.   F.  Hannes,  Oeming,  U.S.A. 
Eng.  Pat.  10,929,  May  13,  1902. 

!  furnace,  of  vertical  type,  is   adapted  to  combine   both 

-ing   and   reducing    processes,  and    is   supplied    with 

i-ted  ores.     Fuel  is  admitted  from  the  top   into  a  side 

i.partnient,  formed  by  a  partition  extending   from  above 

t  wny  toward   the  bottom,  the   ore  entering   the  larger 

Iv  of  the  furnace  on  the  other  side,  the  separate  compart- 

■its   merging   together  below.     Valve-controlled  tuyeres 

ply  oxygen  to  the  fuel  immediately  below  the  partition 

•  1,  an  independent  set  of  tuyeres  supplj  ing  the   body  of 

1  farnace.     Thus,  the  carbon   monoxide  and  other   com- 

Vtible  gases   or  vapours   formed   in  the   said  body   are 

<'lised  on   meeting  the  air  injected  from  the  upper  set  of 

v<.     The  ore,  when  roasted,  is  fed  into  the  zone  of  fuel 

lotion,  for  reduction,  and  the  fused  metal  is  withdrawn 

I  1  the  furnace. — E.  S. 

United  States  Patents. 

J  ■  or  Steel ;  Apparatus  for  making .     E.  Meining- 

us,  Dusseldorf,  Germany.     U.S.  Pat.  697,213,  April  8, 

m2. 

-  Eng.  Pat.  21,481,  1901  ;  this  Journal,  1902,  617.— E.  S. 

i'  Furnace;    Open    Hearth    .     F.    L.    Saniter,   of 

aton-Curew,   and   J.   L.   Smith,  Eaglescliffe,  England. 
^^  Pat.  703,309,  June  24,  1902. 

:ug.  Pat.  12,823, 1900  ;  this  Journal,  1901,  903.— E.  S. 

fl  'iner   Steel ;    Method  of  Manufacturing  Basic  . 

McDonald,  Youngstown,  Ohio.      U.S.   Pat.   706,089, 

S-  5,  1902. 

L'^siVE  charges  are  subjected  to  basic  Bessemer  treat- 
each  charge  being  tested  in  turn,  and  the  duration  of 
>oi  eatmeut  of  succeeding  charges  v.aried  according  to  the 
re  5  of  the  preceding  tests  :  the  charges  so  treated  are 
""  i  into  a  receiving  furnace  of  sufficient  size  to  contain 
time   the  charges  from  a  number  of  converters,  and 

ital  is  brought  to  a  casting  temperature. — E.  S. 

•ring  Bath.    J.  E.  Lawrence,  West  ShefEord,  Canada. 
U.S.  Pat.  706,960,  Aug.  12,  1902. 

'  s  is  formed  of  two  liquids,  differing  in  specific  gravity, 

^ucs  oil  and  mercury,  one  superposed  on   the  other,  and 

,  Jlie'  icle  to  be   tempered,  requiring,  for  instance,  a   hard 

"•^'.d  a  softer  back,  is  wholly  immersed  in  the  bath  so  as 

■js   the  face  to  he  hardened  the   required  distance  into 

.  ■wavier  liquid.     The  vessel  containing  the  bath  may  be 

"^^•lin  another  vessel  containing  a  cooling  liqaid. — E.  S. 


i*n 


lnoce  ;  Hot  Blast  — 
U.S.A.     U.S.  Pat, 


-.     E.  T.  Bradford,  Denver, 
05,640,  July  29,  1902. 

g.  Pat.  18,028,  1900;  this  Journal,  1901,  1117. 

— E.  S. 


Amalgamating  Machine.  G.  C.  Scott,  Columbus,  Ohio. 
U.S.  Pat.  697,176,  April  8,  1902. 
^\■ITHI^•  a  casing,  having  an  inlet  opening  at  one  end  and  an 
outlet  opening  at  the  other  end,  is  arranged  a  rotatably- 
raounted  drum,  having  on  its  periphery  spirally-.arranged 
amalgamating  copper  blades,  adapted  to  contact  with  a 
body  of  mercury  contained  within  the  casing,  from  which  a 
vahi-d  pipe  section  leads  outwards,  flexibly'eounected  to  a 
mercury  reservoir,  capable  of  being  lowered  or  depressed, 
as  ic  may  be  needed  to  receive  mercury  from,  or  to  supply 
it  to,  the  interior  of  the  casing.  The  drum  with  its  blades 
serves  the  double  purpose  of  amalgamation  and  of  deliverin-J- 
the  tailings  outwards  through  an  upwardly-inclined  pro- 
longation of  the  casing. — E.  S. 

Gold,  Silver,  or  other   Ores- ;   Cyanide  Process  of  Working 

.     R.   H.  Officer,  J.   W.  Xeill,  .L   H.   Burfeind,  and 

F.  H.  (Officer,    Salt  Lake  Citv,  Utah.     U.S.  Pat.  705,698, 
July  29,  1902. 

The  ore,  slime,  or  the  like,  is  treated  with  a  solution  of  a 
suitable  cyanogen  compound  in  a  closed  vat,  so  connected 
to  a  vessel  containing  a  regenerating  caustic  solution  that 
evolved  hydrocyauic  acid  gas  may  pass  into  it,  after  sub- 
jection to  pressure  in  an  intervening  vessel,  provision  being 
made  for  return  to  the  vat  of  unabsorbed  air  or  gases,  and 
also,  as  recjuired,  for  return  of  the  regenerated  cyanide. 
"  Foul  solutions,"  containing  copper,  are  slightly  acidulated 
in  the  vat  with  sulphur  dioxide  gas,  and  agitated  with 
compressed  air,  the  hydrocyanic  gases  being  regenerated  as 
before,  with  return  of  the  air,  &c.,  to  the  vat,  the  contents 
of  « hich  are  ultimately  passed  through  a  filter  press,  for 
collection  of  the  precipitated  cuprous  auro-cyanide,  &c. 
Compare  U.S.  Pat.  G96,:;74,  1902  (this  Journal,  1902,  619). 

— E.  S. 

Ores ;    Extracting   Prcciotis   Metals  from  .       L.    B. 

Darling,  Providence,  Rhode  Island.     U.S.   Pats.  706,303 
and  706,3U3,  Aug.  5,  1902. 

The  finely-divided  ores  containing  the  precious  metals  are 
first  treated  with  a  metal-dissolving  solution  in  tanks,  and 
are  then  spread  in  a  comparatively  thin  layer  (such  as  of 
three  inches  thick)  over  a  substantially  flat  and  large 
working  surface,  having  drainage  ducts  or  chaunels,  covered 
by  fixed  screens  or  strainers  ;  the  layer  of  ore  is  flooded 
with  a  cyanide  or  other  solution,  and  a  mechauically-acting 
rolling  device  is  passed  to  and  fro,  thus  agitating  and 
aerating  the  charge,  and  forcing  some  of  the  solution  into 
the  drainage  ducts,  whence  it  passes  into  sunken  tanks  for 
precipitation  of  the  precious  metals.  The  plant  is  provided 
with  suitably  arranged  tanks,  containing,  respectively,  water, 
and  weak  and  strong  solvent  solution.  Two  working  floors 
are  arranged  for  alternate  use. — E.  S. 

Gold  and  Silver  Ores ;   Treatment  of .     S.  Trivick, 

London.  U.S.  Pat.  706,36.j,  Aug.  5,  1902. 
The  ores  are  treated  with  a  mixture  of  dilute  solutions  of 
calcium  (or  an  alkali)  hypochlorite  free  from  the  hydrate, 
and  of  a  ferric  salt,  such  as  ferric  chloride,  the  proportions' 
used  being  such  as  to  result  in  the  formation  of  ferric 
hypochlorite  leaving  some  excess  of  ferric  chloride,  in  order 
to  evolve  nascent  chlorine  to  act  upon  the  ore.  Reference 
is  made  to  Eng.  Pat.  12,641,  IS90.— E.  S. 

I 

i    Ores    ^Copper]  ;   Apparatus  f,r  the   Treatment   of  , 

E.  L.  Sharpneck,   Chicago,   U.S.A.     U.S.  Pat.   697,178* 

April  8,  1902. 

Ix  combination  with  a  leaching  tank  and  a  filterinn-  tank 
is  a  valved  contluit  extending  between  them,  a  valved- 
brauched  pipe  which  extends  from  the  conduit  below  the 
■  valve  back  to  the  leaching  tank,  and  a  jet  pump  for  steam 
interposed  between  the  leaching  tank  and  the  branch  pipe, 
whereby  the  liquid  contents  of  the  leaching  tank  mav  be' 
circulated  through  the  conduit  and  the  branch  pipe";  or 
transferred  through  the  conduit  to  the  filtering  tank.  The 
steam  supply  discharges  through  a  jet  nozzle  directly  into 
the  conduit,  whereby  tlie  liquid  contents  of  the  tank  are 
agitated,  circulated,  and  heated.  The  invention  is  especially 
applicable  m  the  treatment  of  ores  of  copper  with  an  acid 
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solution,  but  is  also  available  in  the  treatment  of  gold  and 
Sliver  ores  by  the  cyanide  process,  and  generally  in 
leaching  ores.  lieference  is  made  to  a  concurrent 
application,  Serial  No.  57,446  of  April  25,  1901,  relating 
to  the  precipitiiting  tank  used  in  the  present  apparatus. 

— E.  S. 

Copper  Ores  ;  jipparat..:<t  for  Treating .     R.  Seeman, 

London.     U.S.  Pat.  702,490,  June  17,  1902. 

See  Eng.  Fat.  18,SG4,  1900;  this  Journal,  1901,  1218. 

— E.  S. 


Betort  [Zinc  Distillation'].     E.  H.  Hopkins,  London. 
U.S.  Pat.  701,885,  June  10,  1902. 
See  Eng.  Pat.  22,554,  1900  ;  this  Journal,  1902,  54. 

— E.  S. 

Zinc;    Process    of  E.rtracting   .      .T.   L.    Babe    and 

A.  Tricart,  Paris.     U.S.  Pat.  702,764,  June  17,  1902. 

Ohes  poor  in  zinc  are  made  into  briquettes  with  sodium 
carbonate  and  carbon  ir.  stated  proportion,  and  the 
briquettes  are  heated  in  a  suitable  vessel,  the  vapours  being 
condensed.  The  impure  zinc  oxide  thus  obtained  is  mixed 
with  the  same  reagents,  and  the  mixture  is  heated  to  from 
800"  to  1,000°  C.,  the  metallic  zinc  volatiHsed  being 
condensed. — E.  S. 

Ore  Roaster.     J.  L.  Hopper,  Kirksville,  Missouri. 
U.S.  Pat.  702,004,  June  10,  1902. 

The  furnace  comprises  front  and  rear  avails,  having  feed 
and  discharge  openings,  floors  and  partitions  being  arranged 
to  form  upper  and  lower  ovens,  or  tiers  of  superposed 
ovens,  and  cooling  clianibers  beneath.  Tlie  heating  is  by 
fluid  fuel,  supplied  through  perforated  pipes  arranged 
directly  within  the  ovens,  near  to  the  opposite  side  walls, 
auxiliary  supply  pipes  being  also  used  within  the  lower  | 
tier  of  ovens  near  to  the  roof.  Passages  or  flues  permit 
the  escape  of  gases  from  the  lower  to  the  upper  ovens,  and 
thence  outwards.  The  superposed  ovens  have  inclined 
floors,  and  a  removable  discharge  chute  leads  from  the 
lowest  oven,  and  the  chute  and  flues  are  in  vertical  align- 
ment to  permit  the  independent  discharge  of  the  contents 
of  eithei  oven.  Reference  is  made  to  U.S.  Pat.  462,767, 
1891,  of  which  the  present  is  an  improvement. — E.  S. 

Ore-roasting  Furnace.     D.  C.  Jaekling,  Eepublic, 
Washington,  U.S.A.     U.S.  Pat.  706,756,  Aug.  12,  1902. 

The  furnace  is  of  the  "  straight  line  "  type,  the  ore  being 
received  at  one  end  and  dumped  at  the  other  end,  and  the 
supporting  and  operating  mechanisms  are  independent  of  ; 
the  ore-roasting  hearth.  A  supplementary  cooling  hearth 
■of  corrugated  .sheet  iron  is  arranged  parallel  with  and 
above  the  roasting  part  of  the  furnace.  The  charge  is 
stirred,  and  moved  along  both  hearths  bj-  a  plurality  of 
rabble  blades  attached  to  supporting  bars  secured  to  rabble 
trucks  running  upon  tracks  parallel  with,  and  outside  the 
hearths,  means  for  driving  which  are  shown.  Means  for 
feeding  material  into  the  furnace  are  provided,  and  the 
discharge  end  is  provided  with  swinging  doors,  opened  by 
the  rabble  mechanism,  and  permitted  to  close  as  the 
material  passes  into  a  small  chamber  to  be  dumped  into  a 
pit  or  trough,  whence,  by  an  endless  conveyor  and  suitable 
attached  mechanism,  it  is  passed  on  to  the  cooling  hearth. 

— E.  S.       ■ 

Metals   and   Alloys ;     Treating    Metallic     Oxides    in    the 

Production  of  ' .      F.    C.    Weber,    Chicago,    U.S.A.   | 

U.S.  Pat.  705,727,  July  29,  1902.  I 

A  SMALL  portion  of  the  oxide  to  be  reduced  is  placed  as  a 
layer  at  the  bottom   of   a   crucible   with   a   small    coil   of  ! 
aluminium  wire,  and  the  crucible  is  then  charged  with  the 
oicide    in    a   coarser    condition,    mingled    with    alunuuium,    | 
with   a  helix  of    thicker  wire,   both  coil   and  helix  being   I 
connected,  each  to  a  source  of  electricity.     The  currei^t  is  | 
tirst  sent  through  the  helix  "  to  dry  and  raise  the  tempera-   I 
ture  of  the  charge  and  add  additional  calories  to  the  heat  of 
the  reaction  "  ;  next,  a  current  is  sent  through   the  lower 
coil  suflicieDt  to  melt  it  and  react  with  the  fiuely-powdered 
oxide,  which  reaction  extends   to  |the  dried  and   prepared 


charge  wliich  is  to  be  reduced.  The  crucible  is  provided 
with  a  hning  of  lime  or  graphite,  which  is  again  lined  with 
asbestos  or  the  like,  which  lining  may  be  faced  with  a  spun 
thimble  of  sheet  aluminium. — E.  S. 

Impacting    One  Metal  upon  Another ;    Method  nf 

S.   H.  Thurston,  Lonrbranch,   Xew  Jersey.     U.S.   Pat 

706.701,  Aug.  12,  1902. 

I  A  METAL  article  is  coated  with  another  metal  by  impelling 
particles  of  the  latter  against  the  face  of  the  former  by  a 
gas  blast,  with  such  force  as  to  cause  the  particles  to 
become  so    embedded   as    to   form    a    permanent  coating 

I  Reference  is  made  to  U.S.  Pat.  698,670,  1898:  see  Eu" 
Pat.  22,405,  1898  ;  this  Journal,  1899,  58S.— E.  S.  " 

I    Coating  One  Metal  with  another  Metal ;  Process  of        - 
S.    H.   Thurston,   Longbranch,   Xew   Jersev.     U.S.   Pat 

706.702,  Aug.  12,  1902. 

Thr  metal  to  be  coated  is  heated  to  open  up  the  pores,  anc 
is  then  beaten  with  beaters  composed  of  the  coating  metal 
which  first  cleanses  and  then  impregnates  the  surface  o 
the  metal  to  be  coated,  thus  forming  there(m  au  '•  amorphous 
inherent,  adherent,  coherent,  permanent  film."  Reference! 
made  to  \j.^.  Pat.  661,650,  1900;  see  Eng.  Pat.  100,  1899 
this  Journal,  1899,  588.— E."S. 


XI.-ELECTEO-CHEMISTKY  AND 
ELECTRO-METALLURGY. 

(^.)— ELECTRO-CHEMISTRY. 

Periodic  Acid;  Preparation  of  free by  Electrolys 

E.  MtiUer  and  O.  Friedberger.     Ber.,  35,    [14],  2652- 
2659. 
Some  years   ago  one  of  the  authors  showed  that  by   tl 
electrolysis  of  iodates   in  alkaline  solution,  perindates  eou 
be  obtained,  but  he  was  unsuccessful  in  his  endeavour 
obtain   the   same   reaction    with    the   free   acid.     Findin 
later,  that  with   platinum   plates  there  was  always  a  Ion- 
anodic    potential    (and     hence    a    lower     oxygen-pressu 
according  to  Nernst's  theory)   during  the  electrolysis  of 
acid  than  during  that  of  au  alkali,  the  authors  substitui 
an  anode  of  lead  peroxide,  which  has  already  been  fou;, 
so  powerful  an  agent   in   electrolytic  oxidations.     Worl 
in  this  way  they  have  been  able  to  convert  iodic  acid  CO] 
pletely  'into   periodic   acid,  and  have  shown  that  co] 
density,  temperature,  and  concentration  of  the  solution 
hut   little   influence  on     the   yield.        In    4\   hours,  us] 
a     current  of  2   amperes    and    6    volts,    5   grms.    of  pi 
recrystallised   periodic  acid  were  obtained.     Lead  pero: 
alone,  without  the  aid  of  the  current,  produces  tracesi 
periodic  acid  from  iodic  acid  solution  ;  and  the  same  reactj 
can   be  proved   to  occur,  though   only  to   a   slight  ex( 
during    elfctrolysis    between     platinum    plates.      Broi 
acid  yielded  no  perbromic  acid  when  similarly  treated. 

The  determination  of  periodic  acid  in  nresence  of  ii 
acid  was  carried  out  by  exactly  neutralising  with  sodJ 
hydroxide,  with  the  aid  of  phenolphthalein,  then  add 
sodium  bicarbonate  and  potassium  iodide,  and  titrating 
liberated  iodine  by  means  of  standard  arsenious  oxide.  ' 
corresponds  to  one-fourth  of  the  total  oxygen  in 
periodic  acid  (KIO^  -H  21\I  =  KIO3  +  K«t>  +  L).  '»: 
total  oxygen  of  the  iodic  and  periodic  acids  was  determi' 
by  adding  dilute  sulphuric  acid  and  potassium  iodide, 
titrating  the  iodine  with  sodium  thiosulphate.  and  i* 
amount  of  iodic  acid  was  of  course  calculable  from  tlKJ 
two  results.— J.  T.  D.  i 


tie 


Chlorine    and     Alkali    by    the    Solvay-Kellner    Mer^f 

Pi^ficess ;  Electrolytic  Production  of  .     F.  CUf- 

Zeits.  f.  Elektrochem.,  1902,  8,  [32],  552—563. 

It  is  found  that,  in  this  process,  diminutions  in  cunt- 
etiieiency  are  chiefly  attributable  to  the  depolarising  ac^ll 
of  chlorine  upon  the  alkali-amalgam  formed  in  the  »» 
and  that  the  loss  caused  by  the  decomposition  of  wal  w  fj^) 
ot  minor  importance.  In  the  experiments  described  he, 
highest  efficiencies   were   obtained  when   the  circuialic  o»( 
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lie  mercury  in  the  cell  was  fairly  rapid,  or  when  dia- 
phragms were  used.  Without  diaphragms  only  high 
•urrent-densities  showed  high  current -etlicieiicios,  but  with 
liapl'ragms  the  vielcl  was  good  even  with  low  current- 
ensities.  A  current  of  01  ampere  per  sq.  em.  of  cathode 
urface  gave  good  results  in  some  of  the  experiments 
•ithout  diapliragms. — W.  G.  M. 

Xllovs  ;  PoUntials  of ,  and  the  Formation  of  Coveriny 

Films  (^Deckscliiclilen).      F.    Haber.      Zcits.    f.   Klektro- 
chem.,  1902,  8,  [32],  341— 5J-J. 

HIS  is  a  continuation  of  the  article  by  llaber  and  Sack  on 

le  disintegration  of  cathodes   (this  Journal,   llius,   777). 

is  shown  that  in  the  series  of   alloys  of  tin  and  sodium, 

111    of    lead    and    sodium    respectively,    there    are    two 

iaracteristic  alterations  in  the  curves  of  potentials  obtained 

-  plotting  the  percentage  of  heavy  metal  and  the  potentials 

iservedas  co-ordinates.    One  of  these  alterations  occurs  at 

e  point  which  marks  the  separation  between  the    metals 

id  or  tin   and  the  corresponding  sodmm  compound  of  the 

etal,  that  causes  graiiual   decomposition  of   water   when 

imersed  in  it ;  the  other  separates   this  sodium  alloy  and 

?  alloy  richer  in  sodium,  which  is  instantaneously  broken 

into  dust  on  immersion.     The  former  of   these  points  is 

asiirable  in  caustic  soda  solutions  .at  the  temperature  of 

■  room,  but  vanishes,  owing  to  the  formation  of  covering 

us,  when  the  measurement  is  attemjited  in  intensely  cold 

lium  chloride  solutions.     The  latter  of  these  points  may 

observed   in   the  cold  lithium   chloride  solution,  but  not 

alkalis  at  the  ordinary  temperature,  owing  to  the  violence 

the  action  then  occurring. — \V.  G.  M. 

\'itric  Acid  from  Atmospheric  Nitrogen.     Electrician, 
19U2,  [1265],  GS4." 

See  under  VII.,  page  1 138. 

English  P.4tems. 

[tirolytic  Apparatus.  A.  J.  Bou'.t,  London.  From  The 
inerican  Alkali  Co.,  Philadelphia,  U.S.A.  Eng.  I'at. 
1,579,  Aug.  1,  1901. 

i^B  external  vessel  provided  with   an   ofE-take  contains  a 
of  mercury  wLich  acts   as   c;itbode,  and  within   the 
«1  is   mounted   an   electrolytio   cell   capable    of   being 
led  and  provided  with   a  plurality  of  flanges  extending 
wards,  which  form   the  walls  of  anode  compartments 
nged  in  a  ring,  and  with   a  cup  placed  in  the  centre, 
iis  are  provided  at  the  centre  of  the  cell  for  supplying 
ilectrolyte  to  ducts  which  radiate  from   it  to  the  anode 
lartments,  and  which  have  an  outlet.     A  flange  and 
Ive  interposed  between  the  cell  and  the  vessel  form  a 
S^B    1'''^   anode  comprises  a  block    of  cjrbon   having  a 
inal  flange,  and  carbon  rods,  provided  with  threads, 
.ad  through  tapped  holes  formed  in  the  block,  and  are 
g[^^tably  and  detachably  connected  to  it  b\'  a  screw-thread 
ri^lecUou. — G.  H.  K 


atos    Goods   l^Diuphragmsl  ,    Improved   Treatment    of 
-,  to  enatiU    them    to    Resist   Lii^uids.     J.    llernfeld, 
Eng.  Pat.  16,493,  Aug.  16,  I'JOl. 

brevent  the  disintegration,  under  the  action  of  liquids, 
Sbestos  goods,  made  without  the  addition  of  any  binding 
■"  rial,  the  goods  are  heated  to  a  temperature  below  that 
atiich  vitrification  occurs,  e.g.,  by  immersion  in  a  bath 
of  olteu  aluminium  at  600° — 70u°  C.  Sheet  asbestos 
'^.■d  in  this  manner  forms  an  excellent  material  for 
<iii  ragms  in  the  electrolytic  production  of  alkali. 

—  VV.  C.  H. 


i 


United  .States  Patents. 


■aior  {Single  Fluid)  ;  Electrochemical .   \_Baffle.'\ 

■S.  Amwake,  Xew  Jersey.      U.S.  Pat.  12,019,  Aug.  12, 
2.     (See  i:.S.  Pat.  702,760,  June  17,  1902.) 
•  le   present   patent   the   bafde   surrounds    one   of    the 
■:  odes  and  is  open  at  the  bottom. —  G.  H.  K. 


Secondary  Batteries;    Composition  iBitumen']  for  use  in 

.     C.  T.  J.  Opoermann,  London.     U.S.  Pat.  "06,444, 

.\ug.  5,  1902. 

Lead  oxide  is  mixed  with  a  solution  of  bitumen  in  a  light 
hydrocarbon,  prelerably  benzine,  with  or  without  the 
addition  of  alcohol  or  of  dilute  sulphuric  acid. — G.  H.  II. 

Electrochemical  Apparatus  [^Cooling  Fluid"].  C.  C. 
Clark,  Assignor  of  one-half  to  J.  G.  Carson,  both  of 
Philadelphia.     U.S.  P.at.  7u6,529,  Aug.  12,  1902. 

There  are  two  closed  cylinders,  one  within  the  other,  with 
an  intervening  space  between  them,  and  a  series  of 
electrodes  within  the  inner  cylinder  provided  with  electrical 
'.'onductors  which  pass  through  tapered  and  screw-threaded 
stulling-boxes  screwed  into  the  cylinders,  which  also 
prevent  the  outward  flow  of  liquid  from  them.  .V  chamber 
at  each  end  of  the  cylinders,  provides  an  inlet,  and 
an  outlet  for  fluid,  and  they  communicate  with  the 
intervening  space,  .and  also  with  each  other  through  the 
inner  cylinder,  which  is  provided  with  a  series  of  tubes 
secured  to  tube  sheets,  for  the  circulation  of  cooling  fluid 
which  flows  to  the  parts  surrounding  the  cylinder 
diametrically,  and  at  its  ends,  so  as  to  enable  a  free  and 
uninterrupted  flow  of  the  cooling  liquid  ahout  and  through 
the  electrolyte  to  neutralise  the  heat  generated  by  the 
electrodes. —  G.  H.  K. 

Electricity  ;    Chemical   Generator   of  .     [^Aluminium 

Electrode.]     L.   Anderson,    St.    Louis,    Missouri.    U.S. 
Pat.  706,631,  Aug.  12,  1902. 

The  single-fluid  cell  contains  a  pair  of  electrodes,  one  of 
which  is  of  aluminium,  and  an  electrolyte  in  contact  with 
both  of  them  composed  of  a  suitable  halogen  salt,  preferably 
a  fluoride  or  a  chloride,  or  both,  nitric  acid,  and  a 
depolarising  agent. — G.  H.  K. 

Electric  Fui-nare.     [Carbon    Bisulphide.']     E.  I!.  Taylor, 
New  York.     U.S.  Pat.  706,128,  .\ug.  .),  1902. 

The  furnace,  which  is  specially  suitable  for  the  production 
of  bisulphide  of  carbon  by  a  continuous  process,  comprises 
a  working  chamber,  the  heat  zone  of  which  is  located  at 
the  bottom,  and  which  has  inlets  at  the  top  and  through 
passages  in  its  side  walls  adapted  respectively  for  the 
introiiiictiou  of  carbon  and  sulphur.  There  are  also 
inlets  at  an  intermediate  height  for  fragmentary  conductive 
material  which  passes  through  conduits  of  conductive 
substance  to  the  bottom  of  the  furnace,  and  constitutes  the 
self-renewing  electrodes  there.  Means  are  provided  for 
connecting  the  conduits  with  a  suitable  generator  of 
e.'e:!tricity,  and  there  is  an  outlet  at  the  bottom  of  the 
working  chamber  for  the  residue  of  the  carbon  and  sulphur 
in  a  fused  state. — G.  H.  1!. 

(S.)— ELECTEO-METALLURGY. 

Electric  Furnace  for  Iron  ;  Stassano\s .     V.  Lucchini. 

Chem.-Zeit.,  1902,  26,  [64],  Kep.  207. 

The  furnace  constructed  by  Stassano,  as  described  in  the 
Italian  Patent  47,476  of  April,  lS'.iS,  was  a  small  blast- 
furnace heated  by  a  powerful  electric  arc  and  lined  with 
graphite,  which  dissolved  in  the  molten  metal.  The 
graphite  has  now  been  replaced  by  magnesite,  and  the 
furnace  is  constructed  on  the  model  of  a  Martin's  basic- 
hearth  furnace,  heated  from  above  by  three  arcs,  which  are 
not  in  contact  with  the  minerals.  The  charge  consists  of 
the  roasted  and  (magnetically)  concentrated  ore,  mixed 
with  an  amount  of  coal  calculated  according  to  the 
composition  of  the  materials  and  the  percentage  of  carbon 
desired  in  the  iron,  and  kneaded  with  tar  into  balls  of 
5 — 6  cm.  diameter.  The  product  contains  not  less  than 
0-03  per  cent,  of  sulphur,  and  frequently  0'06  per  cent. 
It  is,  however,  almost  free  from  manganese,  and  has  a  very 
low  coefficient  of  magnetic  hysteresis ;  it  is,  therefore,  very 
suitable  for  dynamos.  Analyses  of  the  wrouglit-iron  have 
given  the  following  figures:  Fe,  99-6;  Mn,  0-169; 
Si,  0-028;  S,  0-046;  P,  0013;  C,  0-113.  For  the 
production  of  one  ton  of  iron,  700  H.P.  are  required. 

—  A.  C.  W. 
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Copper  Platings  Des^olW.  Process  of  _  H  Fontame 
liull.  de  la  Soc.  d'Encouragement  pour  1  Ind.  ^at.,  190., 
101,  [1]  46-54. 

Aftee  giving  an  outline   of  previous  processes  of  platinp 
tltS  with    copper,  the   .vuthor   describes   the  process  of 
Sesto^leT  the  noveltv  in   -bich   is   that    the  electro  yte  is 
nroTeced  under  pressure  .gainst  the   n>etalhe  objects   and 
fhe  'nodes      The  metallic  'objects  are  first   cleansed  either 
nana  id   bath  or  by  means  of  a  jet   of  sand  dr.ven   by 
compressed    air,    which     rapidly    removes    all    .mpunte 
They  are  next  placed  in  a  preparatory  bath  and  snbjecte.i 
to  the  action  of  a  current  of  30  ampfcres  per  sciuare  metre. 
The  composition  of  this  "adhesion  b.th     ,s  as  follows  ■- 
Double  cyanide  of  potassium  and  copper,   4  parts  ;  potas- 
rium   cyanide,  0-5  part;    ammonia,  0-5   part;  and  water, 
94  parts.     On  leaving  this  bath  the  obiects  are  caref ul  y 
examined  and  any  trilling  holes  iu  the  deposit  stopped  with 
Sr  or  ^f  larger,  with  spongy  tm  obtained  by  electrolysis. 
Tbevirenext  immersed  in  the  principal  bath,  which  has 
the -following  composition  :--Cry>talliue  -^"PP"  ^'■lP^''f; 
12;    free   sulphuric  acid   (66°),   .1;    and   water,   ^'S    Parts 
Jets  of  this  liciuid  are  driven  agamst  their  snrface  and  that 
of    the    anodes.       This    effects    a    removal    of    gas    and 
impurities  from  the  bath  and  enables  a  stronj;  current  to 
be  used,  so  that  a  perfectly  smooth  deposit  of   copper  i> 
obtained.     In    Dessolle's   installation   a    '"•.7«"'    7'\ «,° 
amoeraseof  750  is  emploved,  and  a  deposit  of   1,10  mm. 
XtSin  U  hours,  whilst  this  «Pee<l  J-tated  not  ,0  ha^e 
any   prejudicial   effect    upon   the    quality    of  the   deposit 
The  temperature   is  maintained  at  the  required  degree  by 
means  of  steam  jets,  viz.,  at   50'  C.   in  the  adhesion  bath 
Lnd  at  35°  C.  in  the  final  bath.     The  electrolyte  projected 
by  the  jets  falls   into  a  central  tank  below,  whence   it  is 
raised  by  means  of  wooden   pumps  to  a  reservoir  fixed  at  a 
he  .'ht   of   five   m.tres    above  the  level  of  the  bath,  and 
falls  through  the  jets  aaain  under  considerable  pressure. 
Finally   tbc^  plated  articles  aie   dried  and  polished  in  the 
usual  manner. 

The  price  of  plating  metals  with  a  good  df  PO^!'  "f  ^"PP^^ 
does  not  exceed  2  francs  per  kilo,  of  deposit,  b  it  the 
economi  advantage  of  the  Dessolle  process  is  that  there  is 
'per'e"  adhesion  o'f  the  deposit,  which  can  be  ma  e  thmn 
and  yet  be  durable.  A  recent  application  of  this  process 
has  Len  the  plating  of  the  interior  of  the  tubes  of  marme 
boilers,  thus  preventing  the  dangers  of  steel  tubes 
whilst 'retaining  their  power  of  resistance  to  pressure^ 
it  has  also  been  used  for  ships'  keels  and  for  the 
interior  of  the  cylinders  of  hydro-pneumatic  guns^^  ^   ^^^ 

Alloys;   Electrolytic  Production  of  New -—-■.      A^Coehn. 

Zeits.  f.  Elektrochem.,  1902,  8,  [33],  591-595. 
Tbk    formation     of     ammonium-    or    sodium-amalgam   in 
aqueous   solutions    is   due   not   merely  to   '^'e<=<ro_  ■de- 
position  of    the    alkali-meial    in   the   mercury,   '«'   'oj* 
property  possessed   by  the  mercury  itself;    since   Wood. 
fuXe    metal,   melting  at   65°  C,   docs  not   take  up   any 
immoni'm  or'  sodiumlnder  aqueous  -^"o- ^r  ^.X^L" 
tures  above  the  melting  point  of  the  alloy      U^-^^^/^f ^"/^ 
conditions,   however,   magnesium    (up    to    10    per   cen   J 
passes  into  nickel  when  this  metal  is  deposited    r^/'"^"'' 
Sulphate    solutions    containing    magnesium    siUpha  e      he 
proportion  of  magnesium  eo-depos.ted  ■.nc"''^';! ''"^  !  * 
nroDortion  of  that  metal  added,  and  dimiuishing  with  a  n.e 
of  temperature.    The  deposition  of  the  magnesium  is  clearly 
not  due  to  simultaneous  electrolysis  oi  the  two  tnetals,  but 
to  the  tbrmation,  either  of  a  definite  compound,  or  of  a 
solid  so  Zn  of    he  metals.     A  study  of  the  decomposition 
curve  o    a  mixed  solution  will  at  once  indicate  whether  an 
alloy  can   be  formed   electrolytically  trom  it.       1  bus   the 
addftion  of  aluminium  sulphate,  which  forms  no  such  alloy, 
and   that   of    magnesium^ulphate,   to   a   mcke     sulphate 
solution     have    very   different    effects  ;    the    addition    of 
magnesium    at   once  showing   a  new  decomposition   poin 
Corresponding  to  the  new  alloy.     In  this  way  the  formation 
of  new  a  loys  of  the   light  with  the  heavy  metals  may  be 
aecomplislTed        The  m?gnesinm  alloy  behaves  better  than 
theTn^-    nickel   deposit,  for,  under  conditions  ui  which  the 


former  yielded,  on  iron   or   polished    copper,  an   adhesivl 
and  cohesive  deposit,  the  latter  failed  to  do  so. 

—  W.  Cr.  M. 

Unitbd  States  Patent. 
(hes     or     Slimes  ;      Apparatus    for     the    El.'clrolytici 

Treatment    of   .        F.    T.     Mumford,     Kalgoorh. 

Australia.     U.S.  Pat.  706,436,  Aug.  5,  1902. 
The  apparatus  consists   of    a   rotatable,  cylindrical,  met 
drum    with    a    copper   lining    which    is    kept   continual 
amalgamated    by   a   layer   of    mercury  in   the   drum.   _ 
plurality  of  conductive  bars,  connected  by  a  metallic  rm, 
pass   longitudinally  through   the    drum   and   are   msulatjl 
from  it       \  trailing  electrical  contact  is  provided  for  tl|j 
ring,  and  there  is  also  one  for  the  drum,  which  is  rotattJ 
by  suitable  means. — G.  H.  K.  , .    ^l| 


XII.-FATS.  OILS,  AND  SOAP. 

Hexabromides  of  Glycerides  and  F'^t'^/p^f-     J„}^'»«i 
and  G.  Warburton.     Analyst,  1902,27,  [317],  237-2 
The   following  percentages  of  hexabromide  were   obtaji 
by    the   method  described   by   Hehner   and   llitchell  (til 
Journal,  1899,  77);— 


Kind  of  Oil. 


luGlyceride.    Inl'attyAd 


Japan  fish IHt^wSa 

Newfoundland  cod o?.?w~?o-os 

Shark  liver i    ^V;:^_i:;.,B 

Genuine  cod  liver ?n.ni     *>">s 

Ueodorisod  fish ".,-i 


Sperm 


Whale. 
Seal. 


Linseed  (iodine  value,  184) 

Liquul  acids  (iodine  value,  208)  . . 
Linseed  (iodine  value,  181) 

Candle  nut 


2  1il—  ■2-43 

I      3-72—  3'1)9 

I  (stood  48  hours) 

'     16-54— 18-14 

27 -54-27 -92 


28-04- 
39-10 
12-(58-16- 
29-8«-aQ" 
38-42-^9 
2-OB 


Chinese  wood  (1st  sample). 
(2iul  siiiuple) 

Safflower 

Bape 


— W.P. 


Mineral  Oil  in  liosiii  Oil ;  Determination  of 

J.  H.  Walker  and  C.  D.  Hobertsliaw. 

See  under  XXIII.,  ;)a<7e  1157. 

Butter  Fat ;  Petal  ion  between  the  various  Constantsi^-^ 
P.  Behiend  and  H.  Wolfs.  ,   i 

See  under  XVIII.  A.,  page  1 148. 

English  Patent. 

0,7  and  other  Liquids;  Filtering  '""'/'''-""■"H,ji| 
J.  Smith  and  J.  R.  Smith,  Bolton.  Eng.  Pat.  }im 
Aug.  28,  1901.  '.' 

The  apparatus  consists  essentially  of  three  superpsS 
vessels  or  compartments.  The  top  one  receives  the  o  h> 
be  filtered,  the  lowest  serves  as  a  reservoir  for  the  clu.«l 

b<-Lig  constructed  with  a  grid  !'«"«'",  *»Pl'<"'"f.%?'^ 
vessel    constructed   of    paper    or    other    suitable  bU.ag 
miueiial   and  containing  any.  gninulated  fi   enng  «  "■ 
The'tiltration  is,  however,  mainly  performed  by  eylm 
vetels,  also  of 'paper,  which   have  .heir  '"1-.;''- ^^, 
are  affixed  to  the  base  of  the  uppermost  ■■"■^■'  f '  "    ^„ 
"   apertures  in  which  their  interiors  7"'">""X^e «    et 
niiddle  compartment.     The  outer  surlaces  of  '^f^^«   > .  V-. 
are  eka.ised  by   ring-shaped  wire  3craper^,^^h.c^^" 
worked  up  and  down  by  a  suitable  frame  and  handle. 
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United  States  Patents. 

Oil  Filter.   T.  Neuray,  Liege,  Belpum.     U..S.  Pat.  703,814, 
June  1",  1902. 

To  cinrify  oils  which  have  been  used  for  lubricating  pur- 
poses, they  are  caused  to  ascend  through  a  series  of  cone- 
shaped  strainers  immersed  in  water  at  60" — 80^  C.  The 
cones  fit  closely  into  the  interior  of  a  cylindrical  vessel, 
which  contains  the  hot  water,  and  the  oil  is  delivered  into 
the  space  below  the  bottom  one  by  a  central  pipe  from  iin 
upper  reservoir,  the  flow  beirg  regulated  by  a  spindle  valve. 
Each  successive  filter  is  of  more  closely  woven  fabric  than 
the  one  next  below  it.  Near  the  upper  part  of  the  water 
tvlinder,  a  side  opening  allows  the  filtered  oil  to  flow  over 
into  a  tank — M.  J.  S. 

Fal ;  Apparatus  Jor  Wasliiiiy  — ~ .     1).  J.  Davis,  Kansas, 
U.S.A.     U.,S.   Pat.  "706,o;i3,  Aug.  5,  1902. 

.V  ROTATING  drum,  with  flanges  or  paddle-blades  arranged 
on  its  periphery  parallel  to  the  axis  of  revolution,  travels 
from  one  end  ff  the  cooling  tank  to  the  other,  and  is 
partly  submerged  therein.  The  conge.aliug  fat  is  caught 
by  the  blades  and  depressed  below  the  water,  being  thus 
washed  and  chilled,  and  is  then  pushed  bodily  by  the  drum 
to  the  collecting  end  of  the  tank,  where  it  is  lifted  on  an 
endless  band  and  passed  to  a  receiver.  Various  mechanical 
Jetails  are  claimed. — K.  L.  J. 

Soap  Press.      J.  J.  Forster  and  K.  I,.  Murdock,  Avalon, 
Pennsylvania,  U.S.A.     U.S.  Pat.  706,919,  Aug.  12,  1902. 

A  SOAI-PRKSS  provided  with  feed  mechanism,  whereby  the 
lakes  may  be  presented  in  proper  position  and  at  proper 
nifervals  to  the  feed-chute,  and  also  with  an  arrangement 
for  gripping  the  soap  as  the  plungers,  which  carry  the  dies, 
<epariite,  so  as  to  prevent  the  adherence  of  the  cakes  to 
either  of  the  die-faces.  The  whole  apparatus  is  so  arranged 
hat  the  several  parts  will  operate  in  ilue  successive  order 
irlthout  any  delay  in  tlie  operation  of  compressing  and 
lelivering  the  cakes. — il.  J.  S. 


XIII.-PIGMENTS,  PAINTS;  EESINS, 
TARNISHES:  INDIA-RUBBEE,  Etc. 

(^.)— PIGMENTS,  PAINTS. 

Litkoponc.     E.  Kochs  and  F.  Seyfert.     Zcits.  angew. 
Chem.,  1902, 15,  [32],  802—808. 

IjITHoponk,  ziukolith,  or  Griffiths'  white,  consists  essentially 

Tf  a  mixture    of   precipitated  zinc   sulphide   and   barium 

lulpbate.      It     is    sent    out    in    various    qualities    under 

Ilifferently  coloured   seals,  each    seal   corresponding   to   a 

itain  content  of  zinc   sulphide,  though  difl'erent   makers 

■o  not   agree   in   the   order  of   their  colours.     The   chief 

liakers  have  formed  a  ring,  and   supply  lithopone  at  prices 

larying  from   23  marks   per   100  kilos,  for  30  per  cent,  of 

line  sulphide   to    16   marks  for   15  per  cent.     The  different 

lualities  vary  not  only  in   their  zinc-conlent,  but  also   in 

pwar  appearance,  the  best  qualities   being  pure  white,  while 

pe  poorer  sorts  show   slight  grey   or  yellow  tints,  due  to 

Iticles  of  carbon  or  of  oxide  of  iron. 

I  (The  usual    process    of   manufacture   of  lithopone    is   as 
pllows  :— 

■  Heavy  spar  is  furnaced  with  carbon,  and  yields  a  barium 
plphide  of  80 — 85  per  cent.,  which  is  almost  completely 
{liable  in  water.  .M.aterials  containing  zinc  are  so 
ated  as  to  yield  zinc  sulphate.  The  solutions  of  zinc 
ilphate  and  barium  sulphide  are  mi.Ked  in  appropriate 
oportions,  when  complete  precipitation  of  a  mixture  of 
rium  sulphate  and  zinc  sulphide  ensues.  This  mixture 
kptains,  theoretically,  -9  •  4  per  cent,  of  zinc  sulphide.  Uy 
ling  a  larger  proportion  of  barium  sulphide,  and  precipi- 
Iting  the  excess  cither  by  another  zinc  salt,  such  as  the 
Idoride,  or  by  sodium  sulphate,  mixtures  containing  a 
Igher  or  lower  percentage  of  zinc  sulphide  are  precipi- 
|ied. 
The  precipitate  is  then  washed  and  dried.  In  preparing 
toer  qualities,  the  precipitation  is  effected  with  warm. 


concentrated  solutions,  and  to  the  precipitate  is  added  from 
O'o  to  1  per  cent,  of  freshly  precipitated  magnesinra  hydr- 
oxide and  a  little  commoa  salt.  The  dried  and  ignited 
precipitate  is  ground,  mixed  with  2 — 3  per  cent,  of  sal 
ammoniac,  and  again  ignited.  The  still  hot  substance  is 
thrown  into  water,  dried,  and  finely  ground. 

According  to  a  patent  of  Steinau,  soluble  calcium 
sulphide  is  made  by  heating  together  50  parts  of  flowers  of 
sulphur  iind  50  of  lime  in  1,000  of  water,  and  with  this 
zinc  sulphate  is  precipitated.  The  mixed  zinc  sulphide, 
calcium  sulphate,  and  free  sulphur  are  dried  and  heated  to 
250° — 300"  C,  when  the  sulphur  volatilises.  The  hot 
product,  quenched  in  water,  dried,  and  ground,  is  known  as 
"sulphopon,"  and  is  said  to  be  softer  and  smoother  than 
lithopone. 

Lithopone  nearly  always  contains  zinc  carbonate,  and 
traces  of  soluble  zinc  salts  (sulphate  and  chloride),  whilst 
the  poorer  qualities  contain  iron  (up  to  0"3  per  cent.)  and 
alumina;  calcium  compounds  are  also  frequently  present. 
The  valuable  constituent  of  lithopone  is  of  course  the  zine 
sulphide,  and  a  quick  method  of  analysis,  which  will  show 
the  amount  of  this  in  a  sample  is  necessary  for  commercial 
purposes.  As  zinc  compounds  other  thiin  sulphide  are 
present,  and  sulphides  other  than  ziuc,  neither  a  determina- 
tion of  the  total  zinc  nor  one  of  the  total  sulphur  as  sulphide; 
is  accurate,  either  method  giving  too  high  a  figure.  Drawe 
has  lately  published  a  method  of  analysis  which  is  similar 
to  that  which  the  authors  have  long  used,  thoi:gh  many 
of  the  details  differ.  This  Journal,  1902,  427.  The  authors' 
process  is  as  follows  : — 

1.  The  lithopone  is  carefully  sampled,  and  5  grms.  are 
dissolved  in  100  c.c.  of  hydrochloric  acid  of  sp.  gr.  1  •  12  ia 
a  half-litre  flask.  After  boiling  to  expel  hydrogen  sulphide, 
and  cooling,  the  flask  is  filled  to  the  mark,  and  filtered 
through  a  dry  filter  into  another  flask,  which  is  rinsed  with- 
the  first  portions  of  the  filtrate.  To  100  c.c.  of  the  clear 
filtrate  50  c.c.  of  water  are  added,  then  ammonium  chloride 
and  ammonia  in  excess  ■  the  liquid  is  heated  on  the  water- 
bath  to  60' — 70"  C.,  sodium  or  ammonium  sulphide  in 
slight  excess  added,  and  the  precipitate,  after  standing  some 
hours,  filtered  through  an  ashless  filter,  washed  with  warm 
dilute  ammonium  sulphide,  dried,  ignited,  and  weighed  as 
zinc  oxide.  If  on  treatment  with  ammonia  a  precipitate  of 
iron  or  alumina  is  observable,  the  zinc  oxide  is  dissolved 
in  hydrochloric  acid,  and  the  iron  and  alumina  art 
determined  by  precipit.alion  with  ammonia  in  the  usual  way. 
The  weight  of  oxides  so  obtained,  deducted  from  the  zinc 
oxide  as  weighed,  gives  the  total  zinc  present. 

2.  To  determine  the  zinc  in  forms  other  than  sulphide, 
5  grms.  of  the  sample  are  treated  at  the  ordinary  tempera- 
ture in  a  250  c.c.  flask  with  100  c.c.  of  dilute  acetic  acid 
(50  grins,  of  glacial  acid  in  a  litre),  by  which  the  authors 
have  shown  zinc  sulphide  to  be  unaffected.  After  some- 
hours  standing  and  occasional  shaking,  the  flask  is  filled  to 
the  mark,  and  filtered  through  a  dry  filter  into  a  200  c.c. 
flask,  bringing  the  solid  at  once  upon  the  filter,  and 
returning  the  first  filtrate  till  the  liquid  runs  through  clear. 
The  zinc  in  the  200  c.c.  of  filtrate  (4  grms.  of  substance)  is 
determined  as  above.  As  a  rule,  not  more  than  o-.") — 2'6 
per  cent,  of  zinc  is  found,  but  in  bad  samples  the  authors 
have  found  as  much  as  12  per  cent. 

3.  The  sulphur  as  sulphides  is  determined  by  dissolving 
1  grm.  of  the  sample  in  50 — 7^  c.c.  of  dilute  hydrochloric 
acid  (1  vol.  acid  of  sp.  gr.  1  *  19,  9  vols,  water)  in  a  flask 
filled  with  carbonic  anhydride,  and  through  which  a  stream 
of  carbonic  anhydride  is  passed  during  the  operation.  The 
evolved  gas  is  bubbled  through  bromine  water  (with  a  drop 
or  two  of  bromine  in  excess)  contained  in  two  Peligot's 
tubes,  a  U-'ube  with  glass  beads  and  a  three-bulbed  (J-tube, 
and  .at  the  end  of  the  operation  the  liciuid  from  the  tubes 
(which  are  rinsed  with  a  little  caustic  soda  solution)  is 
concentrated,  filtered,  and  precipitated  with  barium  chloride. 
The  zinc  sulphide  calculated  from  (3)  is  usually  0- 1—0-3 
per  cent,  lower  than  that  given  by  the  difference  of  (1)  and 
(2).  The  authors  usually  take  the  mean  of  these  two 
results. 

The  presence  of  one  or  two  per  cent,  of  zinc  in  other 
forms  than  sulphide  in  itself  affects  the  lithopone  but  little 
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but  larger  amounts  are  objectionable,  for  they  indicate 
deS  methods  of  manufacture.  Only  about  1.  per 
cent  of  the  samples  examined  by  the  authors  contained  the 
amounts  of  zinc  sulphide  supposed  to  be  guaranteed  by 
their  seals. — J.  T.  D. 

Lilhopone  ;  A,ml,/sls  of .     G.  Coffijrnier.     Bull.  Soc. 

^  Chim.,  1903,27,  [15],  823. 

Thk  author  records  a  number  ot  analyses  of  lithopones 
obtained  from  five  different  makers,  the  samples  ranging  in 
nominal  composition  between  Li  and  34  per  cent,  ot  zinc 
sulphide.  The  figures  show  that  lithopoi.e  contains  a  very 
variable  (0-38  to  2-C8  per  cent.)  amount  of  zinc  oxule, 
whilst  it  is  also  apt  to  contain  a  portion  soluble  m  water, 
the  quantity  of  which  maybe  from  0-12  to  S- 14  per  cent. 
Occasionally  specimens  are  found  in  which  the  soluble 
matter  includes  zinc  salts,  which  are  of  course  useless  as  a 
constituent  of  the  pigment.  On  the  whole,  therefore, 
Drawe's  method  of  valuing  the  substance  (this  .lourmil, 
190'J,  4'27)  is  not  satisfactory, and  the  actual  amount  ot  zinc 
oxide  present  must  be  determined  directly. 

The  French  customs  authorities  estimate  the  proportion 
of  bariui.i  sulphate  in  lithopone  and  return  all  the  lesidue 
as  zinc  sulphide  ;  and  thus  their  analyses  frequently  disagree 
with  those  of  the  makers  of  the  pigment.— F.  H.  h. 

Bed  Lead ;  Technical  Analysis  of K.  Szterkhers. 

Sec  under  XXIII.,  i)a(/c  1156. 


English  Patents. 

Paint;  Dislemnei-  Wash  or  Water .    K.  Cussen,  Cork. 

Eng.  Pat.  22,081,  Nov.  3,  IDOL 
Two  lb.  of  glue  are  dissolved  by  boiling  in  2  galls_  , 
of  water.  When  cool,  2  pints  of  paper  varnish,  4  pints  of 
boiled  linseed  oil,  2  pints  of  turpentine,  and  1  pint  of 
terebene  are  added,  and  the  whole  is  boiled  thoroughly. 
Twenty-eight  lb.  of  whiting  or  any  desired  pigment  arc 
then  added,  the  composition  is  cooled  and  thinned  with 
water  for  use. — M.  J.  S. 

Paint  \"  Asoi"']  or  Protective  Composition.  E.  G.Bertrand, 

P.iris.  Eng.  I'at.  15,107,  July  7,  1902. 
This  paint,  known  as  "  Asol"  is  designed  mainly  for 
naiiitiug  glass  bouses  and  windows,  with  tne  object  of 
excluding  the  heat  rays  of  the  sun.  It  is  composed  of 
whiting,  blue  colouring  matter,  oil,  alum,  potassium  silicate, 
and  water. — M.  J.  S. 

United  St.^tes  Patent. 

Paint-Oil.  and  Process  of  Making  same.  J.  F.  Krebs, 
Colorad;,  U.S..\.  U.S.  Pat.  706,961,  Aug.  12,  1902. 
Thirtv-five  "alls,  of  acetic  acid,  !0lb.  ot  zinc  sulphate, 
and  15  lb.  of  litharge  are  mixed  with  5  lb.  of  manganese 
dioxide  dissolved  in  5  galls,  ofbonzm.  Then  5  lb  of 
lead  acetate  are  added,  and  the  whole  is  left  for  a  week  in 
a  closed  tank,  stirring  it  once  a  day  ;  3  000  lb.  of  ordinary 
whale  or  fish  oil  ate  now  added,  and  then  10  gails.  ot 
linseed  oil  5  "Ms.  of  turpentine,  and  ICO  lb.  of  chloride 
of  "lime.  After  the  lapse  of  48_  hours  the  oil  is  ready  for 
mixing  with  pigments.— II.  .1.  S. 

XIV.-TANNING ;   LEATHEE.  GLUE,  SIZE. 

English  Patent. 

Tatining    E.rtracts ;    Treatment   of  .      A.  J.   Bonlt, 

London.  From  Fratelli  Dufour,  Genoa,  Italy.  Eng. 
Pat.  11,502,  May  iO,  1902. 
TANNING  extracts  are  heated  with  finely-divided  metals 
such  as  tin,  zinc,  and  aluminium,  to  improve  their  colour 
and  solubility.  Thus,  quebracho  extract  (\fibO  kilos.), 
finely-powdered  tin  (4  kilos.),  and  aluminium  powder, 
((i-2  kilo.)  are  healed  together  at  100"  C.  for  a  suthcient 
time  ;  the  resulting  extract  has  a  good  colour  and  is  soluble 
in  cold  water. — P>.  L.  J. 


Dueing  and  Tanninq   Baths;  Improvements  in    Combined 

. :      Lepetit   DoUfus  and  (iansser,  Milan.     P.ng.   Pat. 

4,516,  July  16,  L.iOl.  (Under  Internat.  Conv.,  Jan.  16, 
1901.) 
SiciN,s  prepared  for  tanning  are  treated  with  a  one-bath 
chrome  liquor  to  which  is  added  one  of  the  following 
dvestuffs  -.-Logwood  lake,  indigo  substitute,  >aphthol 
Black  Orange  11  1! ,  Naphthol  Yellow  S.  The  dyeing  may 
be  commenced  first,  and  a  chrome  salt  solution  which  does 
not  precipitate  the  dyestuff,  is  added  gradually  m  the 
usual  way  until  the  skins  are  tanned.  An  exampie 
of  a  combined  tanning  and  dyeing  bath  is  as  follows  :- 
20  kilos,  of  chrome  alum  and  20  kilos,  of  hyposulphite  of 
soda  are  dissolved  in  100  litres  of  water  and  3i;0-500  grms. 
of  hydrochloric  acid,  20"  B.  added  ;  ufter  standing  ior3--.o 
(j.,vs"  50—80  litres  of  a  solution  ot  logwood  (.)  — b  B.) 
previously  oxidised  with  bichromate  and  acid  are  added  and 
the  mivtiire  is  filtered.  To  make  up  the  tanning  and  dyeing 
bath,  one  litre  of  this  solution  is  diluted  with  10  litres  of 
water,  further  additions  being  made  as  the  tanning  proceeds 
until  the  bath  reaches  a  constant  strength  ot  4  —5  H. 
The  'either  is  "  fat  liquored  "  and  finished  in  the  usual  way, 
but  care  must  be  taken  that  the  soap  used  be  as  neutral  as 
possible. — J.  T.  W.  , 

United  States  Patent.  j 

EllagicAcid;  Extracting .  A.  Heinemann  Eberswalde| 

Germany.     U.S.  Pat.  706,411,  Aug.  5,  1902. 
See  Fr.  Pat.   314,375,  Sept.   10,   1901;  this  Journal  1902 
415.— B.  L.  J. 
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XV.-MANUKES.  Etc. 

English  P.4Tents. 
Natnral  Phosphates ,  Process  for  Rendering  the  Phosphori, 

Acid  contained   in   ,    Soluble   in    CUr.c   Ac'd.      G 

Hoyermann,  Hanover.  Eng.  Pat.  11,873,  May  24.  1902 
Thk  natural  pUosplwte  is  treated  with  such  a  proportion  0 
an  acid  or  mixture  of  acids  as  may  be  necessary  fo; 
decomposing  its  foreign  constituents,  as  calcium  carbonat. 
and  the  like?  water  being  added  to  form  a  uniform  mixture, 
the  mass  is  then  dried.  A  modification  is  also  claime^ 
consisting  in  mixing  with  the  phosphate  -'a  ^^'It  of  t^^ 
active  acid,"  and  setting  that  acid  free  by  addition  d 
another  acid.  In  either  case,  ammonium  and  potassiui| 
salts,  itc,  may  be  added  to  the  product.— E.  S. 


XVI.-SOGAR,  STAEGH,  GUM,  Etc 

English  Patents.  ^m 


» 


Filters  for  Sugar  Juices  and  other  Liquids;  Improvenitnl 
in  __  and   Means  for  Cleansing  llie  Filtering  Mediu 
thereof.     J.  Kostalek,  Prague,  Bohemia.    Eng.  Pat.  933, . 
Julv  17,  1902. 
A  rectangular  reservoir,  with  funnel-shaped  bottom.hj 
arranged,  near  its  lower  portion,  a  layer  of   pandlel  tubtf 
split  or  perforated  on   their  under  sides,  and  all  ff  by  a 
external  main  with  juice  to  be  filtered.     The   liquid  flowijl 
throu<Th  these  tubes  is,  therefore,  distributed  oyer  the  who! 
ground  of  the  filter,  and  mounts  through  the  medium  (sarJ 
or  other  material  that  can  be  readily  washed)   to  the  topj 
the  vessel,  whence   it  overflows  into  a   conduit  and  is  col 
veyed  to  its  destination.     At  the  lowest  part   of  'he  come;! 
bottom  are  two  openings  (ordinarily  closed)  through  wto 
the  sand  can  fall  into  injectors,  from  which  it  is  fo'ced '^i  I 
a  jet  of  water  through  a  vertical  pipe  oyer  the  top  and  haO 
into  the  vessel,    for  washing  purp,.ses.      The  d>rtV  wa| 
flows  off  oyer  the  rim.     By  this  means  the  filtermg  mater  , 
can  be-thoroughly  washed  without  being  removed  Irom  t| 
apparatus. — H.  T.  1*. 

Sugar,  Improvements  in  the  Manufacture  "fCnbe-- 

F.  Schcibler.  Aix-la-Chapelle.     Eng.  Pat.  24,i>4-,Dec. 

1901. 

TUE  sawn  surfaces  of  the  sugar  are  moistened  with  water 

syrup  to   dissolve  the  sugar  dust.     On  drying,  the  surta 

1  presents  a  crystalline  appearance.— C.  i  •  U- 


Sept.  15, 1902.] 


JOURNAL  AND  PATENT  LITEEATURE.— Ol.  XIV.  to  XVII. 


11^7 


Frexch  Patents. 

[5u<7nr']   Diffusion    Vessels;  Improved .     E.   Deltour 

and  li.  Mist,   Huy,  Belgium.     Fr.   I'at.   129,810,  Feb.  5, 
1901. 

TuE  object  of  this  inventioQ  is  to  do  away  with  the  useless 
space  found  in  the  top  of  the  ordinary  diffusion  cylinder. 
To  this  end,  a  perforated  cylinder  rather  smaller  than  the 
ditfusion  vessel,  and  provided  with  perforated  bottom  and 
cover,  is  placed  in  the  neck  of  the  vessel  in  such  fashion 
that  the  liquid  is  compelled  to  circulate  evenly  through  it. 

—II.  T.  P. 
Osmosis ;     Improced    Apparnlns   for    -.       L.     Fuchs, 

Lundenburff,  Germany.      Fr.   Pat.   130,328,    March   17, 

1901. 

Two  rectangular  vessels,  placed  in  juxtaposition,  are  used. 
Each  vessel  is  double-bottomed,  the  upper  one  being 
bciizonlal,  the  lower  one  sloping  down  from  the  edges 
towards  the  centre,  whilst  the  space  between  them  is 
divided  into  two  chambers  by  a  central  partition.  These 
pockets  are  intended  to  retain  the  sludge  which  .separates 
during  osmosis.  The  upper  portion  of  the  vesssel  is  formed 
liy  horizontal  and  vertical  partitions  into  two  open  tanks; 
and,  in  each  vessel,  one  pocket  and  one  tank  communicate 
with  the  interior  of  the  main  vessel  by  canals  and  perfora- 
tions. The  inlet  and  outlet  conduits  of  the  pockets,  as  also 
the  conduits  for  removing  the  sludge  from  them,  are 
•  hannelled  in  the  lower  bottom.  In  practice,  the  one 
vessel  serves  as  the  water  container,  the  other  for  the 
ismosis  proper.  Water  passes  into  the  first  vessel  from 
he  one  tank  above,  emerges  into  the  pocket,  and  from 
bence  passes  into  the  pocket  of  the  .second  vessel,  then  into 
he  interior  of  the  same  and  out  into  the  tank  above. 

By  this  disposition  of   the  apparatus   it  is  possible  to  use 
lou-perforated  sheets  of  paper. — H.  T.  P. 

Osmosis ;    Improred     Apparatus   for '—,       L.    Fuchs, 

Lundenburg,  Germany.  Fr.  Pat.  130,821,  March  17, 
1901. 

IX  addendum  to  Fr.  Pat.  130,328,  19C2  (see  preceding 
stract).  The  inlet  and  outlet  conduits,  as  also  the  sludge 
utlet  passages  of  the  pockets,  of  the  osmosis  vessel  pre- 
iously  described,  being  channelled  in  the  outer  bottom, 
■nd  to  weaken  the  vessel,  and  are,  therefore,  replaced  by 
ipes  passing  through  the  sides  of  the  apparatus. — H.  T.  P. 

agar  and  Saline  Solutions ;  Apparatus  for  thf  Complete 

Crystallisation  of .     A.  Grantzdorfer,   Magdeburg, 

Germany.     Fr.  Pat   127,493,  June  22,  1901. 

HE  apparatus  consists  of  a  large  vertical  crystallising 
linder  and  two  smaller  cylindrical  concentrating  vessels 
anected  with  the  fir.-t,  but  placed  on  a  higher  level.  The 
ice,  concentrated  to  the  crystallising  point  in  one  of  the 
iling  pans,  enters  the  main  cylinder  near  the  top  and  is 
scharged  over  a  large  inverted  cone  of  metal  which  serves 
spread  out  the  liquid  in  a  thin  layer.  The  lower  segment 
the  cone  forms  a  chamber  through  which  cold  water  is 
pt  circulating.  The  juice  is  thus  chilled  and  caused  to 
rstallise,  and  falls  into  a  sieve-cylinder  below,  which 
ains  the  crystals.  The  mother-liquor  is  forced  up  again 
0  the  boiling  vessel,  concentrated,  and  again  passed  over 

i!  cone,  and  so  on.  After  a  time,  the  process  is  changed  ; 
ocentrated  juice  is  caused  to  circulate  through  the  main 
linder  from  below  upwards  to  the  level  of  the  sieve  vessel, 
:nce  aspirated  into  the  second  boiling  vessel,  again 
iicentrated,  and  returned  to  the  bottom  of  the  main 
|Sel.  In  this  manner  the  operation  is  continued  until  all 
jStallisable  matter  is  extracted  and  collected  in  the  sieve 
inder.— H.  T.  P. 

UxiTED  States  Patent. 

Ifiwion    [Sugar]  ■    Process    of    Continuous  .     F. 

Cessler,  Argentina.  U.S.  Fat.  706,669,  Aug.  12, 
902.  i 

t  continuous  diffusion  is  carried  out  in  a  single  vessel 
ing  no  compartments  unless  different  liquids  are 
loyed.  The  mass  which  is  to  be  extracted  is  formed 
•a  continuous  compact  column,  travelling  from  the  inlet 


to  the  outlet  and  being  subjected  to  a  gradually  increasing 
pressure.  The  diffusion  liquid  is  introduced  at  "a  point  at  a 
suitable  distiince  from  the  delivery  end,  under  a  pressure 
smaller  than  that  obtaining  at  the  delivery  end,  and  is 
caused  to  travel  in  a  direction  opposite  to  that  in  which  the 
mass  is  being  forced.  The  liquid  is  withdrawn  by  suction 
at  a  point  situated  at  a  distance  from  the  inlet  of  the 
material  so  as  to  reduce  the  pressure  at  that  point.  The 
liquid  is  heated  outside  the  diffusion  vessel  and  may  be 
withdrawn  and  returned  at  an  intermediate  point  of  its 
passage,  for  heating  and  purification  out  of  contact  with  the 
material. — J.  F.  B. 

XVII.-BEEWING.  WINES.  SPIEITS.  Etc. 

Alcoholic  Fermentation  ;    Action   of  ,  on   the   Tijphoid 

Bacillus  and  B.  Coli  Commune.  E.  Bodia  and  F.  Pail- 
heret.  Comptes  Rend.,  1902, 135,  [5],  299—301. 
Is  connection  with  the  possible  presence  of  these  bacteria 
in  cider,  the  authors  estabhshed  in  a  previous  investigation 
that  the  typhoid  bacillus  of  Eberth  is  very  unfavourably 
affected  by  the  musts  of  sour  apples.  Experiments  on  the 
effect  of  pure  alcoholic  fermentation  upon  these  bacteria, 
with  neutral  sugar  and  peptone  media,  showed  that  the  act 
of  alcoholic  fermentation  in  itself  did  not  destroy  their 
vitality.  But  these  bacteria  themselves  h-.ife  a  fermentative 
action  on  the  media  and  the  combined  result  of  the  activity 
of  the  bacteria  and  the  yeast  is  a  complex  mixture  in  which 
the  bacteria  are  considerably  modified. 

The  result  naturally  varies  with  the  composition  of  the 
saccharine  medium  fermented.  In  glucose  media  the 
acidity  increases  nnder  the  combined  fermentative  action, 
and  ihe  typhoid  bacillus  is  rapidly  modified,  it  loses  most 
of  its  mobility,  and  its  cultivation  is  subsequently  difficult. 
The  n;odified  bacillus  cannot  be  cultivated  at  40'  C,  the 
usual  temperature  for  the  normal  bacillus,  but  only  at 
36' — 37'  C.  In  the  same  media,  in  presence  of  chalk,  these 
molifications  do  not  occur.  But  the  total  acidity  is  not  the 
only  factor;  the  typhoid  bacillus  only  remains  alive  in 
artificial  cane  sugar  musts  if  chalk  be  present,  but  in 
glucose  musts  it  retains  its  vitality  after  fermentation 
whether  chalk  be  added  or  not.  Bact.  coli,  on  the  other 
hand,  developn  in  cane  sug.ar  musts  with  or  without  the 
addition  of  chalk  ;  this  fact  might  constitute  a  test  for  the 
differentiation  of  the  two  species. — J.  F.  B. 

Brewinp    Water;     Value  of  Anah/sis  of .     H.  Zikes. 

La  Biere,  id,  [7],  108—110. 

The  relative  value  of  the  chemical  :iad  biological  analysis  of 
brewing  water  depends  on  the  uses  for  which  the  latter  is 
destined.  In  water  for  steeping,  the  main  point  is  to  test 
for  the  presence  of  certain  chemical  constituents  and  micro- 
organisms, favourable  or  adveroe  to  the  processes  of 
steeping  and  germination;  whilst  chemical  analysis  alone 
is  important  in  the  case  of  mashing  liquor,  no  organisms 
except  a  few  spores  being  able  to  survive  the  temperature 
employed.  Conversely,  greater  prominence  attaches  to 
biological  analysis  in  the  ease  of  water  for  washing  yeast, 
cleaning  utensils,  &c. 

!^o  far  as  chemical  analysis  is  concerned,  the  character  of 
the  water  is  indicated  by  the  amounts  of  sulphuric  acid, 
carbon  dioxide,  lime  and  magnesia  present,  together  with 
the  degree  of  hardness.  Xitric  acid  points  to  completely 
oxidised  nitrogenous  matters  ;  nitrous  acid  or  ammonia 
to  imperfect  oxidation  ;  and  a  high  percentage  of  chlorine 
and  ammonia  to  sewage  contamination.  However,  both 
nitric  acid  and  ammonia  may  have  been  dissolved  \>y  the 
water  in  its  passage  through  the  soil ;  and  again,  decomposed 
organic  matter  in  solution  may  be  derived  from  harmless 
huniic  acids  and  not  from  albuminoids.  Thus,  in  such  cases 
permanganate  as  a  reagent  fails  accurately  to  indicate  the 
amount  of  organic  matters  present,  the  quantity  of  the  per- 
manganate consumed  depending  merely  on  the  substauces 
oxidised.  It  should  be  borne  in  mind  that  water  from 
shallow  wells,  being  more  subject  to  variation,  requires 
analysing  at  shorter  intervals  than  is  the  case  with  water 
from  deep  wells. 

A  defect  in  chemical  analysis  is  the  very  slight  difference 
in   the  numerical  results  obtained  with   pure  and  deeply 
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contaminated  waters,  the  presence  of  miUions  of  orgKnisms 
being  expressed  by  only  a  few  units  of  oxygen  consumed, 
liiological  analysis,  on  the  other  hand,  supplements  chemical 
examination,  by  indicating  the  nature  and  quantity  of  the 
organic  impurities  in  the  water.  Traces  of  substances  too 
minute  for  detection  by  chemical  reagents,  are  revealed  by 
bacteria,  putrefactive  bacteria,  liacl.  coli  or  Bad.  acrogenes 
indicating  sewage  contamination  or  the  like  j  sulphur 
bacteria  showing  the  presence  of  sulphuretted  hydrogen  ; 
and  river  bacteria  in  well  water  showing  the  existence  of 
communication  with  some  stream.  iloreover,  a  certain 
check  on  the  purity  as  estimated  by  chemical  analysis  is 
afforded  by  the  fact  that  some  bacteria  thrive  in  highly 
impure  water,  others  in  water  that  is  only  slightly  defiled, 
whilst  others,  again,  inhabit  pure  water  alone.  "  Finally, 
biological  analysis  ia  the  sole  means  of  detecting  the 
presence,  in  brewing  water,  of  organisms  causing  turbidity, 
bad  flavour,  and  other  maladies  of  beer. — C.  S. 

Hine  modified  b;i  Mijcoderma  vlin  ;   Composition  of  a . 

X.  Kocques.    Ann.  Ciiim.  anal,  appl.,  7^  220 — 221.    Cbem. 
Centr.,  1902,  2,  [4],  309. 

Of  one  and  the  same  wine,  one  portion  bad  suffered  from 
the  action  of  Mi/coderma  vini,  whilst  another  portion 
remained  untouched.  Comparative  analyses  showed  for  the 
sound  and  the  modified  wine  respectively  :  alcohol,  9-3  and 
5-1  per  cent,  by  volume;  extract  at  100"  C.,  1-845  and 
1-657;  sugar,  0-17  and  0-223  ;  potassium  sulphate,  0-110 
and  0-107  ;  tartar,  0-239  and  0-222  ;  total  acid  as  H.,SOj, 
0-.5I8  and  0-480;  volatile  acid,  0-193  and  0-200; 'non- 
volatile acid,  0-32.5  and  0-280grni.  The  aldehyde  content 
had  increased  from  0  0108  to  0-0295  grm.  Of  the  ex- 
tractive matter,  the  colouring  matter  had  chiefly  suffered, 
being  i-etained  by  the  cells  of  the  fungus  in  the  form  of  a 
lake.  The  colour  diminished  to  about  one-tenth  of  the 
original.  The  tartaric  acid  was  scarcely  attacked.  The 
experiments  show  that  irhen  a  wine  has  suffered  from  any 
disease,  the  usual  conclusions  cannot  be  drawn  from  the 
analytical  data. — A.  S. 

Wine ;   Analysis  of  Natural   and  Artificial .     Cari- 

Mautraud.     Monit.  Seient.,  1902,16,  [728], 587 — 590. 

The  author  endeavours  to  distinguish  bv  results  of  analysis 
between  wines  made  by  fermentation,  and  those  prepared 
from  the  fresh  juice  by  addition  of  alcohol.  The  methods 
of  analysis  were  these  ordinarily  used.  The  artificial  wine 
showed  a  considerable  decrease  in  total  acidity,  and  in  the 
w-eight  of  residue  on  evaporation.  If  the  samples  to  be 
analysed  were  first  distilled,  and  the  residue,  after  making  j 
up  to  the  original  volume,  submitted  to  yeast  fermentation  | 
for  48  hours,  the  same  results  were  obtained  to  a  more 
marked  degree. — B.  F.  D. 

O.vatic  Acid ;  Formation  of ,  by  Bacteria.    F.  lianning. 

See  under  \X^.,  page  1151.  i 

English  Patents. 

Drying    Apparatus     [Brewers'    GraiTis]  :      Improvements 

in .    11.  Simon,  Basl'ord..  P^ngland.   Eng.  tat.  1 7,432, 

Aug.  30,  1901. 

This  improvement  consists  in  the  introduction  of  separately 
heated  air  blasts  into  the  interior  or  jacket  of  a  suitable 
drying  machine. — IS.  F.  U. 

.S/i7/.v  for  the  Distillation  of  Spirits  ;  Improvement  in   the 

(Construction  of .     F.  Meyer,  London.     From  J.  \V. 

Meyer  and  J.  \V.  Arbuekle,  Trinidad.     Fug.  Pat.  12,384, 
-May  31,  1902. 

The  shelves  slope  downi\-ards,  alternately  fr'mi  opposite 
sides  of  the  still,  but  not  reaching  quite  across,  so  that  a 
free  passage  is  left  for  the  wash  to  flow  from  tup  to  bottom 
of  the  column.  Steam,  as  usual,  is  introduced  near  the 
lo-n'er  end.  By  this  means  the  perforations,  valves,  dip 
pipes,  and  cups,  as  generally  used  in  the  construction  of  a 
still,  are  done  away  with. — H.  T.  1'.  j 


Spirit;  Improvements  in  Treating  or  Ageing.    R.C.Scott   ' 
Liverpool.     Eng.  Fat.  14,104,  Jvily  10,  1901. 

See  U.S.  Pat.  704,389,  1902  ;  this  Journal,  1902,  1035. 

— S.  F.  U. 
United  States  P.vtents. 

Grain  ;    Apparatus  for  Malting,    Drying,   or  otheruisf 

Treating  .     J.  Sleeman,  Somerset,  England.     U.!S. 

Pat.  706,462,  Aug.  5,  1902. 

A  CYLIX11R1CAL  vessel  capable  of  being  rotated   is  divided 
into  a  number  of  compartments  for  holding  the  grain  bv 
means  of  hollow  partitions  with   perforated  walls,  wiih  or 
without  a  solid  dividing  -n-all.     The  grain  compartments  and 
hollow  partitions  constitute  a  series  of  alternate  -supply  an-i 
exhaust  chambers  for  air  or  other  fluid.     The  partitions  are 
not  carried  up  to  the  top  of  the  cylinder,  but   a  segment  is 
missing  from  each,  so  that  the  space  above  forms  a  largt 
intercommunicating  chamber  into  which  the  grain  falls  ami 
is  thoroughly  mixed  -Then  the  cylinder  is   revolved.     The 
supply  of  air  or  liquid  cannot  reach  the  ONhaust  by  am 
other  way  than  through  the  grain.     In  this  drum  the  opera 
tioiis  of  steeping,  germinating,  and  drying  can  be  carriei 
out  as  desired  by  supplying  either  water,  air,  or  heated  ai 
to  the  compartments. — J.  F.  B. 

M(dt-Kilns.    E.  Haynes,  jun.,  Radcliffe-upon-Trent. 
U.S.  I'at.  702,5.52,  June  17,  1902. 

The  fire  basket  is  surrounded  by  a  sheet-metal  casin; 
provided  at  the  top  with  a  long  coiled  flue,  also  of  conduct 
ing  material  and  disposed  under  the  malting  floor.  In 
terminatiug  above  it  so  that  the  products  of  combustion  ai 
not  discharged  into  the  malt  itself.— K.  L.  J. 

Filtering  Apparatus  [Brewers'  Wort'].  E.  De  Meuel 
meester,  Brussels.  Assignor  to  B.  Miiller-Kau,  Frankfoi 
ou-the-Main.     U.S.  Pat.  703,559,  July  1,  I9U2. 

-■\n  apparatus  by  means  of  which  an  extremely  rap 
separation  of  brewers'  wort  from  the  dregs,  and  a  washii 
of  the  same  is  obtained. 

A  number  of  porous  Alter  cells  open  at  their  lower  en( 
w-here  they  are  made  of  flexible  oc  compressible  materi 
are  arranged  in  a  vat  or  tank,  within  which  inoval 
clamping-bars  are  arranged  to  engage  the  lower  ends  of  t 
cells  between  them,  to  open  or  close  the  said  ends  as  t 
bars  are  moved  apart  or  together.  The  ends  are  closed 
the  bars  during  filtration,  and  are  opened  afterwards  . 
discharge  the  dregs. — R.  A. 


XVIII.-FOODS;  SANITATION :  WATER 
PUKIFICATION,  &  DISINFECTANTS. 


(X.)— FOODS. 


u 


Butter  Fat ;  The  Relation  between  the    Various  Conslt^ 

of .      P.   Behrend  and    H.    Wolfs.      Zeits.  ?»t(«'L' 

Nahr.-  u.  Genussm.,  1902,  5,  [15],  689—719.  ,   ,       " 

Analy.ses  were  made  of  the  butters  obtained  from  diffc'it    ri(i 

cows,   each    butter   being   examined    separately.      It   i*    ifi 

found  that  there  was  a  certain  amount  of  relation  betwQ 

the  melting  points  and  the  I{eichert-Meissl  numbers  of  i» 

fats,  ihe  latter  decreasing  as  the  melting  point   rose,     le 

amount  of  insoluble   fatty  acids  in   the  fats  apnroximily 

increased  in  proportion  to   the  melting  point.     There  is    (-51 

little  relation  between    the  melting  points  and  refracton  er 

numbers,  but   the  average  values  of  the  latter  increasei  i*i 

the  averages  of  the   Keichert-Meissl  numbers  dimiui!-  i- 

Thc'iodine   values    showed   an   increase   correspond. ni  toj 

increasing  refractometer  numbers  and  decreasing  Kiittsti  er. 

values.     As   the  Keichert-Meissl  and  Kbttstorfcr  nun!i 

increased,  the  iodine  values  and  insoluble  acids  decreat*. 

Ej  .,        —  W.  P.' 

Gelatin  and  Gclose  in  Preserves ;  Detection  if  — 

A.  Desmouliere. 

See  under  \Xll}.,page  1157. 
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Sundul-wood  in  Vocoa  ;  Dftertioit  of . 

and  Lenscher. 

See  under  XXlll.,  page  1157. 


Riechelmann 


United  States  Pate>'ts. 

Healing  IJiiuida   [Slerilising  3Iilk']  ;  Apparatus  for . 

J.   Fliegel,    Mallmitz,    Germuny.      U.S.    Pat.    705,745, 
July  29,  1902. 

A  CTLIXBER  is  provided  with  a  stirrer  composed  of  a  series 
of  coDDentric  cylinders,  thus  dividing  the  outer  portion  of 
the  main  vessel  into  annular  spnces,  through  which  the 
milk  flows  in  turn  on  its  course  to  the  i;entre  of  the 
apparatus,  passing  in  the  first  two  spaces  over  inserted 
chaiubers  heated  by  the  outgoing  milk,  and  ici  the  third 
space  over  a  steam  heater.  It  remains  in  the  centre  until 
sterilised,  and  then  passes  out,  giving  up  much  of  its  heat 
to  the  incoming  milk. — A.  C.  W. 

Centrifugal   ICream']    Separator.     H.  JfcCorniacI;,  West- 
chester, Pennsylvania.     U.S.  Pat.  706,087,  Aug.  5,  ly02. 

Two  or  more  vertieal-walled  partitions  are  arranged  con- 
centrically within  the  separator,  in  contact  with  each  other  at 
intervals,  to  form  a  series  of  separating  compartments 
between  each  of  the  said  partiticms  and  the  contacting  inner 
or  outer  one.  Kach  compartment  has  skim-milk  and  cream 
openings,  the  openings  jointly  providing  separate  outward 
and  inward  flow  passages  through  adjoiumg  inner  and 
outer  compartments. — K.  A. 

Heating    or   Cooling    Liquids    [Pasteurising   Milk,   See.']  ; 

Apparatus    for    .        H.    Feldmeier,    New     York. 

U.S.  Pat.  706,170,  Aug.  5,  1902. 

A  STATiox.iitv  closed  vessel  provided  with  a  surrounding 
hollow  jacket  and  a  detachable  hollow  core,  inlet  and 
outlet  pipes,  &C.,  and  means  for  supplying  a  heating  or 
cooling  medium  to  the  jacket  and  core. — K.  A. 

Foods ;    Apparatus  for   Preserving .      JI.    D.   Ellis, 

Washington.     U.S.  Pat.  "06,506,  Aug.  ."i,  1902. 

Food  or  liquids  are  -i)reserved  bj-  placing  them  iu  a  suitable 

chamber   and  there  subjecting   them  to   the  action    of   an 

.electric  current   of  sutheieul   strength  to  sterilise  them  by 

.kiUiog   all   bacteria   and   germs  with  which   they  may   be 

1  .contaminated.     A   special   form    of   contact-maker,    which 

jiftdapts  itself  to   the   shape  of  any   article  on  which   it  is 

I  .placed,  consists  of  a  series  of  interwoven  metallic  links. 

—J.  F.  B. 

Maize  for  the  Production  of  Grits,  Flakes,  Srr. ;   Treatment 

of .     T.   T.   Gaff,  Barnstaple,  Massachusetts,  and  J. 

F.  Gent,  Indianapolis,  Indiana,  U.S.A.     T'.S.  Pat.  707,059, 

Aug.  12,  laoa. 

IMaizk  is  coarsely  ground  and  the  starchy  portion  is 
I  separated  by  winnowing  and  sifting  from  the  hulls  and 
i^ms.  The  latter,  still  containing  starchy  material,  are 
Itheu  freed  from  oil  by  extraction  with  naphtha,  .\fter 
liemoving  all  traces  of  the  solvent,  the  extracted  residue  is 
Ifiirthgr  sifted  and  winnowed,  whereby  the  starchy  material 
lis  obtained.  This  is  mixed  with  about  *Jj  per  cent,  of  its 
■weight  of  the  first  separated  starchy  portion,  the  mixture 
■being  then  moistened  and  rolled. — W.  P.  S. 


(iB.)— SANITATIOS;   WATER    PUHIFICATION. 

Wafer ;  Purification  and  Sterilisation  of  S.  Kideal. 

J.  Soc.  Arts,  1902,  50,  [2591],  717—725  ;    [2592],  729— 
737;   [2593],  7-41— 750;  and  [2594],  755— 767. 

iFbk  author,  in  a  series  of  lectures,  treats  the  subject  under 
he  following  headings  : — Purification  by  uncontrolied  natural 
igencies ;  natural  purification ;  natural  purification  of 
iurface  waters  ;  protection  of  sources;  reservoirs  and  filter- 
leds;  sand  lilters;  service  reservoirs,  open  or  covered  ;  use 
if  coagulants;  softening;  mechanical  filters;  sterilising 
liters ;  sterilisation  by  heat ;  chemical  purification ;  and 
terilisation  by  acids.— A.  S. 


Oxygen  dis.ioh-ed  in  Water  ;   Titration  of ,  with  Indigo 

and   Hydrosulphite    Sulution.      A.    Wangerin    and    D. 
Vorliinder. 

.See  under  XXUI., page  1156. 

English  Patents. 

Seuiii'/c  and  other   Liquids;  Automatic    Distriliuting    and 
Alternating  Apparatus  for  use  with  Bacteria   Beds  for 

.     W.  L.  Roach,  Blaina.     Eng.   Pat.   10,571,  Mav  8, 

1901. 

The  liquid  is  distributed  over  bacteria  beds,  in  regular 
quantities  and  at  fixed  periods,  bj'  means  of  apparatus 
consisting  of  a  combination  of  compound  levers,  valves, 
floats,  and  siphons. 

A  second  apparatus,  composed  of  a  compound  lever, 
valve,  and  float,  is  employed  to  regulate  the  neriod  of 
accumulation  of  the  liquid,  and  to  discharge  it. 

-X.  H.  J.  JI. 
Sewage    Purification ;    A    Neic   or    Improved    System   of 

.     E.  Peake,  Fenton.     Eng.  Pat.    18,40.%  Sept.  14. 

1901. 

The  sewage  passes  through  a  grating  into  a  precipitation 
tank,  divided  into  compartments  at  different  levels.  From 
this  it  passes  through  a  series  of  horizontal  tanks,  filled 
with  coke  or  s;iggar,  communicating  at  the  top  of  one  side 
and  at  the  bottom  of  the  other  side. — N.  H.  J.  M. 

Setcagr.  Treatment ;  Improvements  in  Apparatus  for . 

W.  J.  Newton,  Pendlehurst.     Eng.  Pat.  18,366,"  Sept.  14, 
1901. 

The  apparatus  consists  of  a  tank  provided  with  a  siphon, 
by  means  of  which  the  sewage  is  intermittently  discharged 
from  the  tank  into  a  space  below,  from  which  it  passes 
itito  perforated  tubes,  which  distribute  it,  iu  any  desired 
direction,  over  the  filter  bed.  The  tank  is  preferably 
placed  in  the  centre  of  the  bed;  the  iron  pipes  then, 
radiate  from  the  tank  so  as  to  discharge  in  all  directions. 

—X,  H.  J.  .M. 
Sewage    Water   ajid   the    like;     Treating   the   SuhstanceA 

deposited  from    .        W.    P.    Thompson,    London. 

From  The  Machiuenbai!   Actiengesellschaft  vorm.  Beck 

and     Henkel,    Cassel,    Germany.       Eng.    Pat.    21,856, 

Oct.  30,  1901. 

The  sludge  is  mixed  with  sulphuric  or  hydrochloric  acid 
(12 — 20  kilos,  of  sulphuric  acid  or  an  equivalent  quantity 
of  hydrochloric  acid  per  cubic  metre),  the  mass  is  heated 
to  80'  or  90°,  and  is  then  freed  from  the  greater  part  of  its 
water  by  filter  presses  or  a  centrifugal.  The  residue,  which 
contains  about  50  per  cent,  of  water,  may  at  once  be  treated 
for  the  extraction  of  the  grease,  which  contains  about 
70  per  cent,  of  free  fatty  acids.  The  residue  from  which 
the  grease  has  been  removed  contains  2-5— 4-5  per  cent, 
of  nitrogen  and  30—40  per  cent,  of  ash.  It  may  be  utihsed 
as  manure  or  as  a  material  tor  paper  manufacture. 

— M.  J.  .S. 
Filters  for  Seuage  and  Liquid,  and  Apparatus  connected 

therewith.      S.  H.  Adams,  Harrogate.     Eng.  Pat.  9920, 

April  30,  1902. 

The  liquid  is  passed  over  sloping  filter  floors,  so  that  it 
passes  in  a  lateral  sloping  instead  of  a  vertical  direction. 
Two  or  more  floors,  parallel  to  each  other,  may  be  used 
in  combination.  Bacteria  filters,  foi-med  by  special  tiles  or 
otherwise  for  aeration,  may  be  employed. 

The  arrangement  includes  ;m  automatic  intermittent 
supply  p.pparatus  ;  and  when  more  than  one  filter  floor  is 
used  the  siphon  is  provide<l  with  a  corresponding  number 
of  outlets. — X.  H.  J.  41. 

Antifouling  and  Preserving  Composition  for  Bottoms  oj 
Ships.  T.  S.  Mullay,  Invercargill,  Xew  Zealand. 
Eng.  Pat.  14,7U7,  July  19,  1901. 

T.iNNiN,  either  in  the  form  of  extract  or  of  pulverised  tree- 
bark,  is  mixed  with  ordinary  paint,  and  applied  with  a 
brush,  or  the  pulverised  bark  may  be  mixed  with  appro- 
priate materials  for  working  up  into  a  felt,  which  is  thea 
applied   to   the   ships'  bottoms.     The    use  of  tannin  or  a 
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decoction  of  the  bark  of  trees  is  also  claitneJ  as  a 
preservative  of  land  structures,  or  of  living  plants  against 
insect  parasites. — M.  J.  S. 

United  States  Patexts. 
Fiiniace  [Sleritisiug  Air}.  W.  I;.  Ross,  Omaha  (Neb.). 
U.S.  Pat.  703,474,  July  1,  190:;. 
A  laiKNACE  for  sterilising  air,  consisting  of  a  number  of 
open-ended  Bterilising  tubes  passing  through  the  combustion 
chamber,  a  return  air-supply  tube  communicating  with  the 
intake  openings  of  the  tube's,  one  or  more  hot-air  chambers 
receiving  the  exit  cniis  of  the  sterilising  tubes  ar.d  com- 
municating with  the  return  air  duct,  into  which  latter 
e.Kteuds  a  draught  flue  that  empties  into  the  smoke  flue  of 
the  furnace.  An  evaporating  tank  is  situated  adjacent  to 
the  intake  opening  of  the  return  air-supply  duct.  The 
above  features  are  combined  with  a  lower  fresh-air  pit,  a 
fiie-pot,  an  auxili.Try  combustion  chamber  situated  above 
the  latter  and  surmounted  by  a  number  of  hot-air  cbamhers, 
which  are  provided  with  openings  leading  into  a  smoke 
flue.  Supply  pipes  leading  from  the  hot-au-  chambers  and 
communicating  with  a  number  of  sterilising  tubes  that  cross  I 
.  and  rccross  within  the  auxihaiy  combustion  chamber  and 
finally  empty  into  the  hot-air  chamber. — C.  .^.  ] 

Water-purifying     Apparatus     [Refrigeratiiiy     and     Ice-    i 
making,    Jj-c.].      J.    Koan,    Portsmouth,    Virginia.     U.S. 
Pat.  700,826,  May  27,  1002. 
The  purifying  tank  is  divided  lengthwise  by  paititions  into 
a  settling  compartment,  a  filter  compartment,  and  a  purified    i 
water  compartment,  communicating  with  each  oiher  in  the 
order  named,  suitable  valves  and  inlet  and  exit  pipes  being 
provided    for    controlling   and    directing    the    flow.      The   ! 
settlmg  compartment  is  provided  with   batlie-platcs,  which   j 
cause  the  water  to  travel  the   length  of  the  ccnipartment  in 
a  tortuous   path,  and  with  an  overflow   opening  extending   I 
practically-  the  length  of  the  compartment  above  the  normal   j 
level  of  the  water  therein. — K.  A. 

Filler  I  Warerl-     V.  Oster,   Missouri.    U.S.  Pat.   702,466,   J 

June  17, 1902. 
Consists  of  a  mudd.v-water  tank,  containing  a  strainer, 
connected  by  a  siphon  with  u  clear-water  tank,  controlling 
valves,  and  sprinklers  for  washing  the  strainers.  The 
strainers  are  made  of  ordinary  yellow  or  red  brick  clay, 
potter's  clay,  and  hard-wood  charcoal,  worked  in  the  manner 
of  pottery'  ware  to  any  desired  shape,  and  burnt  iu  an 
unglazed-ware  kiln. — E.  A. 

'    Water,  ^c.  ;  Avparatus  for  Sterilisinii .     D.  Grove, 

Herlin.  '  U.S.  Pat.  705,751,  July  29,  1902. 
Thk  water  is  forced  by  a  pump  to  the  primary  coil  of  a 
double  range  of  coils,  whence  it  passes,  by  gravitation,  to 
the  bottom  of  the  boiler.  A  second  pump  is  fed  from  the 
top  of  the  boiler,  and  forces  the  hot  water  through  the 
secondary  coil,  where  it  gives  up  most  of  its  heat  to  the 
fresh  water. — A.  C.  W. 

(O— DISINFECTANTS. 
English  Patent.s. 

Disinfectant   \FoTmaldehijde']  ;    Manufacture    of    a  . 

C.  Spengler,  Davos-Platz,  Switzerland.     Eng.  Pat.  15,271, 

July  27,  1901. 
Okgakic  acids,  particularly  nueleinic  acid,  in  alcoholic 
solution  are  added  to  formaldehyde  with  or  without  the 
further  addition  of  ether,  chloroform,  and  similar  volatile 
liquids.  The  following  mixture,  expressed  in  percentage 
composition,  is  used,  in  the  form  of.  a  spray,  for  the  treat- 
ment of  phthisis  :  formaldehyde,  0  •  1  — 0  •  5  ;  formic,  nueleinic, 
citric,  lactic,  or  other  acid,  in  alcoholic  solution,  0  •  O005 — 0  •  1 ; 
«lcohol,  20;  ether,  78. — R.  L.  J. 

Ozonising  Apparatus  applicable  for  Inhaling  and  Disin- 
fecting ;  Portaltte .     E.  Coustall,  Paris.     Eng.  I'at. 

13,17'7,  June  10,  1902. 
The  generator  all  the  parts  of  which  are  contained  in  a  small 
case,  consists  of  a   source  of  electricity,  and  an_  induction 


coil  with  a  condenser,  one  of  the  electrodes  of  which  is 
formed  by  two  jilatinum  conductors  of  the  same  pole,  their 
ends  being  inserted  iu  a  closed  glass  vacuum  tube,  whilst 
the  other  electrode  is  composed  of  two  silk-covered  coils  of 
copper  wire  wound  over  a  second  glass  tube,  open  at  the 
ends,  and  placed  centrally  over  the  closed  tube  which  it 
surrounds.  One  of  the  open  ends  of  the  outer  tube 
communicates  with  an  air  blower,  and  the  other  with  the 
external  air.  -\n  ozonising  inhaler  is  formed  by  an  external 
bell  which  communicates  with  the  outlet  tube  attached  to 
the  outer  and  open  glass  tube.— (J.  H.  R. 

United  States  Patent. 

Formaldehyde;  Process  of  Solidifying .    R.  Groppler, 

Berlin.     IT.S.  Pat.  705,6b7,  July  29,  1902. 

See  Fr.  I'at.  312,327  ;  this  Journal,  1902,  63.— .\..  0.  W. 
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XIX.-PAPER.  PASTEBOAED,  Etc. 

English  Patent. 

Paper;      Process    and    Apparatus   for    Marbling    . 

Herbert  Anders  and  Hugo  Anders,  Honnethal,  West- 
phalia. Eng.  Pat.  8390,  April  10,  1902. 
Paper  pulp  of  a  different  colour  to  the  web  in  the  paper 
machine,  is  placed  in  a  receptacle  and  then  by  means  of 
cups  mounted  on  a  revolving  shaft,  is  thrown  agaiiist  an 
adjustable  disintegrating  screen,  so  that  it  flows  from  this 
on  to  a  plate  arranged  on  the  receptacle,  and  thence,  in  a 
finely-divided  condition  on  to  the  moist  travelling  web 
which  is  passing  beneath  the  apparatus  iu  a  horizontal 
direction. — G.  T.  M. 

United  States  Patents. 

Pulp-Separator.     J.  K.  McLaughlin,  New  York. 
U.S.  Pat.  706,441,  Aug.  5,  1902. 

The  pulp-separator  consists  of  a  revolving,  funnel-shaped 
screen  mounted  in  a  tank  upon  a  vertical  shaft  which  also 
carries  a  series  of  successively  smaller  deflectors  inside  the 
screen  revolving  with  it  and  having  working  surfaces  inclined 
oppositely  to  the  taper  of  the  screen.  The  pulp  from  the 
digesters  is  fed  in  at  the  wide  end  of  the  funnel,  and  is 
thrown  against  the  walls  of  the  screen  by  the  conical 
deflectors ;  at  the  same  time  jets  of  water,  issuing  from  the 
hollow  shaft,  wash  the  acid  through  the  screen.  In  this 
way  tlie  pulp  travels  down  the  funnel  past  the  whole  scries 
of  deflectors,  and  is  drawn  off  at  the  apex,  whilst  the  acid  v 
is  run  off  from  the  tank :  an  inclined  pipe  outside  the  screen  i  • 
directs  jets  of  water  against  the  latter  and  prevents  the 
meshes  from  being  clogged  by  the  pulp. — J.  F.  B. 

Vegetable    Parchment,   free    from     Germs ;     Process     of 

Producing .     A.  Mackeusen,  Diisseldorf,   Germany. 

U.S.  Pat.  705,687.  July  29,  1902. 
The  vegetable  parchment  is  drawn  through  a  bath  prepared 
by  dissolving  boric  acid  in  boiling  glycerin,  cooling  the 
mixture  to  form  a  wax-like  mass  and  dissolving  the  mass  in 
idycerin.  In  this  way  the  parchment  may  be  softened  to 
any  desired  extent  and  will  always  remain  iu  an  antiseptic 
condition. — J.  F.  B. 

Cellulose    Products;      Manufacture    of   {Washim, 

Threads].      M.  Eremerv   and  J.   Urban,  Aacnen,  Ger- 
many.     U.S.  Pat.  705,74'8,  July  29,  1902. 

See  Eng.  Pat.  24,101,  1899;  this  Journal,  1900,  II05. 
I      ■  — J.  E.  H. 

1  Machine  Belting  [Pdpcr].  M.  Gillet,  Mass.  U.S.  Pat 
706,044,  Aug.  5,  1902. 
WatebfUOOf  machine  belting  is  manufactured  by  core 
pressing  together  alternate  layeis  of  untreated  textile  fabn 
and  ot  treated  paper,  the  latter  being  situated  on  both  th 
outer  surfaces  of  the  belting.  The  paper  is  prepared  b 
passing  it  in  the  form  of  a  web  through  a  bath  of  sulphuri 
acid,  until  the  fibres  are  sufficiently  gelatinised,  elimmatiD 
the  acid  and  compacting  the  mass  by  compression  in  hatt 
of  water,  and  then  combining  the  layers  ot  fabric  and  papi 
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by  strong  eompressinn  whilst  the  paper  is  still  in  a  soft  and 
piastic  condition.  The  belting  so  produced  is  water-  and 
oil-proof,  it  contains  no  glue  or  other  adhesive,  and  it  is 
kept  pliable  br  ineorporating  a  certain  proportion  of 
glycerin  in  the  mass  before  the  final  drying J.  F.  B. 

Collapsiblf  Tubes ''[Pi/ro.ri/liii~\  ;  Process  of  Making  . 

L.  Feval,  Assignor  to  Transparent  Cellulose  Products 
Company,  New  Jersey.  U.S.  Pat.  706,541,  Aug.  12, 
1902. 

CoLL.trsiDLK  tubes  and  other  hollow  articles  are  made  bv 
dipping  a  nou-collapsible  former  into  a  composition  of 
pyroxylin,  drying  the  coating  of  composition  picked  up  bv 
the  former,  removing  the  coating  fiom  the  former  by 
subjecting  it  to  the  action  of  boiling  water  or  steam,  and 
finally  eliminating  the  last  traces  of  solvent  by  boiling  the 
product  in  water  or  otherwise  heating  it. — J.  F.  B. 


XX.-FINE  CHEMICALS.  ALKALOIDS, 
ESSENCES,  AND  EXTRACTS. 

i  Bismuth  Citrate.  W.  Duncan.  Pharm.  J..  1902,  69, 
[1677],  135— 1S7.  Paper  read  before  the  Brit.  Pharm. 
Conf.,  Dundee. 

I  Thk  author  has  pri'viously  pointed  out  that  so-called  bismuth 
citrate  appears  to  ln^  a  dibasic  acid  of  the  formula 
C3H40H(COOH)oC()OBiO  (this  Journal,  1902,  871).  He 
I  now  gives  the  results  of  further  experiments  which  confirm 
I  this  view.  He  has  prepared  various  salts  of  the  bismnthyl 
Icitric  acid,  the  ammonium  and  sodium  compounds  being 
[obtained  iu  a  crystalline  condition.  The  alkali  salts  are 
■  fairly  soluble  in  water,  especially  the  lithium  and  ammonium 
I  compounds.  Bismuthyl-citrates  of  magnesium  and  of  the 
talkaliae  earths  are  much  less  soluble.  All  are  precipitated 
Ifiom  aqueous  solutions  by  alcohol,  apparently  in  an 
lanhydrous  condition.  —A.  S. 

iQfa/ti'   Acid  ;  Formation  of  — —•   hti  Bacteria.     Banning. 

Centralbl.  B.ikt.   Parasitenk.,  H.  Abt.,  8,  [13—19],  393. 

Zeits.  ges.  Brauw.,  25,  [29],  442—443. 
IIn  addition  to  the  seven  species  of  oxalic-acid  bacteria  dis- 
OTered  by  Zopf,  the  author  finds  this  acid  is  produced  by 
'act.  induslrium    Henneberg,    Uacf.   osydans    Henneberg, 

rmobacterium  accti  Zeidler,  Bad.  acidi.  nxalici  nnc.  spec, 

net.  vionastericnse  tioc.  spec,  Bact.  diabeticttm  nor.  spec, 
WBact.  Dortniundense  uov.  spec,  and  Bact.  parrulum  nor. 
\pec.  Grown  in  media  containing  lime,  all  these  organisms 
wroduced  considerable  amounts  of  calcium  oxalate,  deposited 

1  and  around  the  mass  of  cell''.     The  amount  was  smaller 

liquid  media,  owing  to  the  lack  of  oxygen  below  the 
lurface. 

Among  the  substances  investigated  a-;  sources  of  material 

In  the  reaction   were   the   following  carbon   compounds  : 

Rrbobydrates,  alcohols,  fatty  acids,  urea,  uric  acid  and  its 


derivatives,  and  aromatic  acids.  No  results  were  obtained 
in  any  case  from  starch,  inulin.  glycogen,  or  gum  arable ; 
whereas  all  the  organisms  formed  oxalic  acid  from  dextrose, 
and  14  of  them  did  so  from  arabinose,  though  only  a  few 
were  capable  of  attacking  la'vulose,  galactose,  maltose, 
saccharose,  lactose,  ratlinose,  rhamnose,  isolichenin,  and 
dextrin  so  as  to  give  the  desired  result.  t. 

The  alcohols  susceptible  of  conversion  into  oxalic  acid 
by  these  bacteria  include  ethylene  glycol,  glycerin,  ervth- 
ritol,  ethyl  alcohol  and  manuitol ;  but  not  niethvl  alcohol, 
propyl  alcohol,  butyl  alcohol,  amyl  alcohol,  or  dulcitol. 
Success  was  also  obtjiined  with  the  following  acids  :  glycollic 
acid,  pyrotartaric  acid,  malonie  acid,  lactic  acid,  acetic  acid, 
and  isobutyric  acid.  On  the  other  hand,  no  results  ensued 
with  urea,  uric  acid,  kreatine,  kreatinine,  benzoic  acid, 
hippuric  acid,  salicylic  acid,  or  tyrosine. — C.  S. 

Anasthetics.     C.  Goldschmidt.     Chem.-Zeit.,  1902,  26 
[61],  743.     See  this  Journal,  1901,  605.  ' 

Br  boiling  p-aminobenzoic  acid  for  10  minutes  on  the 
water-bath  with  a  slight  excess  of  orthoformic  ester  a 
compound,  C02H.C.iH4.NH.GH:N.C„Hj.CO,H,  similar 
to  those  previou.-;ly  described,  was  obtained'  It  is  a 
yellowish-white  crystalline  substance,  which  melts  at  235'  C. 
and  is  readily  soluble  in  alkalis.  The  corresponding  com- 
pounds from  m  -  and  o-aminobenzoic  acids  weve  also  prepared  : 
the  former  melts  above  250°  C.,  the  latter  is  not  as  stable  as 
the  others  and  not  as  easily  obtained,  whilstp-aminobenzoic 
methyl  ester  at  once  combines  with  orthoioimic  ester  in 
alcoholic  solution.  Two  compounds  are  obtained  :  the  first 
soluble  with  difficulty  and  constituted  as  above,  melts  above 
240"  v..  the  second,  CHj.CO.^.C'cH^.NHCHOCoHs,  is 
precipitated  by  water  from  the  alcoholic  solution  and  melts 
at  209°  C.  Neither  of  these  compounds  has  greater 
ana'sthetic  properties  than  ana;sthesin,  the  ethvl  ester. 

By  the  action  of  formaldehyde  and  hydrochloric  acid  on 
p-aminobenzoic  methyl  ester,  the  chlorid'e,  CHvCCX.CiiH  . 
NH.CH2GI,  was  obtained.  It  is  converted  by  alkali  into 
the  base  (CUIj . GO.^ . Cf,V., .  NH).j .  CH,,  which  melts  at  220°  C., 
and  is  obtained  by  the  action  of  formaldehyde  in  the 
absence  of  condensing  agents. — A.  C.  W. 

Olive  Oil ;    Its   Commercial   Varieties  and   the  Phtirmaco- 
pmial  Tests.     J.  C.  Umney  and  C.  T.  Bennett.     Pharm 
J.,  1902,  69,  [1677],  144-146.     Paper  read  before  the 
Brit.  Pharm.  Gouf.,  Dundee. 

The  authors  have  examined  a  large  number  of  olive  oils  of 
different  origin  and  from  the  resulte  obtained  conclude  that 
failure  to  conform  with  the  present  official  test  does  not  of 
necessity  imply  that  the  oil  is  adulterated,  whilst,  on  the 
other  hand,  certain  oils  unquestionably  adulterated  with 
cotton-seed  oil  may  fail  to  produce  the"  indications  which 
would  suggest  impurity  according  to  the  British  pharma- 
copoeial  test. 

The  followlnsr  chart  gives  the  phy.sical  constants  and 
behaviour  of  type  oils  with  the  various' reagents  : — 


Olive,  Virgin. 


Olive,  Sublime. 


icific  gravity I  0'9167 

|idine  value \  81 '73 

iciii \  Slightly  greenish 

alphen Yellow 

Bidin I  Solid  white  mass 

I  with  green  layer. 
1 

Slightly  reddish- 

•  yellow. 


0-9171 

82-15 
Yellowish-green 

Yellow 


Nearl.v  solid, 

yellowish ;  no 

marked  preen. 

Slightly  retldish- 

yellow.' 


Olive,  Kne. 


0-91 01 
80  06 
Brownish-green 

Yellow 


Nearly  solid, 
yellowish. 

Slightly  reddish- 
yellow. 


Sesame. 


0-9426 
100-91 
Yellow,  meniscus, 

golden. 
Yellowish-white 


Reddish-brown, 

semi-solid. 

Deep  violet :  distinct  | 
violet  with  5  per  cent. 


Cotton  seed. 


0-9230 
103 
Eaddish-bro\vn 

Distinct  red  tinge  with 
1  per  rent. ;  deep  red 

with  10  per  cent. 

Rcddish-lirown,  almost 

liquid. 

Retldish-ytllow. 


iThey  suggest  that  the  official  requirements  should  be 
follows:— Sp.  gr.,  0-915  to  0-91S  at  60' F.  The  oil 
ould  become  p.isty  at  33'  F.  and  form  a  nearly  solid, 
jcinular  mass.  It  should  be  readily  soluble  in  ether, 
Hbroform,  and  carbon  bisulphide,  very  sparincrly  soluble  in 
Bohol.  Iodine  number,  80—84.  Five  c.c.  of  the  oil 
Kh  5  c.c.   of   amj-1  alcohol  and  5  c.c.  of  a   1    per   cent. 


solution  of  sulphur  in  carbon  bisulphide,  heated  for  one 
hour  in  a  boiling  saturated  solution  of  sodium  chloride, 
should  develop  no  reddish  tinge  (absence  of  cotton-seed' 
oil).  On  shaking  the  oil  with  pyrogallol  in  hydrochloric 
acid  solution  and  then  heating  the  separated  acid  liquid 
ill  the  water-bath,  no  violet  coloration  should  bj  produced 
(absence  of  sesame  oil). — A.  S. 
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Tci-penes  and  Essential  Oils,     bird  Paper.       Si/n  theses  in 

the  Terpene  Series.      O.  Wallaeh.     Aunaleii,'323,   [:i]. 

135—160. 
The  cyclic  ketones  condense  with  bromoacid  esters  in  the 
presence  of  zinc  (Annalen,  314,  147).  The  tiist  product 
is  always  (in  the  case  of  bromacetic  ester)  a  hvdroxy  ester, 
thus  :  11  :  CO  gives  :  R:  C  {OH)CLI,,.C( ).,!{.  The  hydroxy 
ester  then  by  loss  of  water  Ibrnis  an  unsaturated  ester, 
from  the  acid  of  which  a  hydrocarbon  is  produced  by  the 
separation  of  carbon  dioxide.  When  the  condensation 
is  applied  to  ketones  with  an  ethylene  linkage  in  the  nucleus, 
the  hydroxy  ester  cannot  be  isolated,  but  the  ester  formed 
from  it  by  loss  of  water  appears  as  the  product  of  the 
reaction.  The  hydrocarbon  wliich  is  the  final  product  of 
the  series  of  reactions  is  then  a  dihydrobenzene  derivative. 
The  reaction  with  bromacetic  ester  may  be  used  to  decide 
whether  an  unsaturated  hexacyclic  ketone  contains  an 
ethylene  linkage  in  the  side  chain  or  nucleus. 

Jlethjlhexenone  (Annalen,  281,  9-1)  was  condensed  with 
bromacetic  ester,  the  unsaturated  ester  could  not  be  isolated 
pure,  but  the  dihydro-m-tolyJucetie  acid,  obtained  bj' 
saponifying  the  ester  with  sodium  methylate,  was  easily 
purified;  it  formed  loug  needles  meltiug  at  1711° — 172°  t'. 
The  acid  was  partially  decomposed  by  heating  in  a  sealed 
tube  at  ICO"  C.,  the  dihydroj-ylenc  produced  boiled  at 
133° — 134  (_'.  and  was  identical  with  the  dihydroxylene 
formed  from  methylheptenone  (Annalen,  285,  336). 

3.5-dimethylhexeuone  (Annalen,  281,  104),  treated  in 
the  same  manner,  gave  symmetrical  dimethylbihydrophenyl- 
aeetic  acid,yi\nch  melts  at  150" — 152°  ('.  and  can  be  dis- 
tilled without  decomposiliou.  The  acid,  when  heated  in  a 
sealed  tube  at  200'  C,  gives  dihydromesitylenc,  which 
boils  at  147°  C. 

Methylethylhexenone,  also  prepared  by  Knoevenagel's 
method,  boils  undecomposed  at  232°  C  ;  when  condensed 
with  bromacetic  ester  and  zinc,  it  forms  the  unsaturated 
«ster,  from  which  dihydromethytethylphenylacetic  acid  is 
obtained.  This  ac'id  crystallises  from  alcohol  in  needles, 
which  melt  at  141°—  143°  C. ;  on  heating,  it  yields  a  terpene 
and  dimethijlethylhenzenc,  among  other  products. 

Metluilisuprupyltiexenoiw  (Annalen,  288,  323)  is  best 
condensed  with  bromacetic  ester  iu  benzine  solution, adding 
the  zinc  in  small  quantities  at  a  time.  The  ester,  CnHjoO,, 
boiled  at  15-1°  — 108°  C.  under  16  mm.  pressure  ;  on  saponifi- 
cation it  yielded  the  acid,  CiiHigO;,  ■nhich  was puiified  with 
some  difficulty.  The  acid  on  heating  at  200°  C.  gave  a  mix- 
ture which  mainly  consisted  of  dimelhi/lisoprupylhenzene. 

Mentholacelic  ester,  C'ljHngO-,.  which  is  best  obtained 
from  menthone  by  the  method  given  in  the  last  paragraph, 
boils  at  150° — 152°  C.  under  14  mm.  pressure  and  has  a 
cedar-like  odour.  The  hydroxy  acid,  C,„H,5(0H)C'H„.  COoH, 
was  analysed  as  the  silver  salt.  When  the  hydroxy  ester 
is  heated  with  potassium  bisulphate  at  110° — 150°  C.,  the 
unsaturated  ester,  CjjHojO;,  is  obtained,  the  free  acid  from 
which  distils  at  158° — 163°  0.  under  10  mm.  pressure. 
This  acid,  C,2H.;;(|0o,  when  heated  at  270°— 280°  C.  gives 
homomentliene,  C,,Hod,  which  boils  at  186° — 187°  C, 
d  =  0.8215,  n„  =  1.4579  at  23"  C.  ileuthone  could  not 
be  obtained  from  homomenthene  by  oxiiialion. 

CarvomenthoJaeetie  ester,  similarly  obtained  from  tetra- 
hydrocarvone,  has  an  odour  of  cedar  oil  and  boils  at 
162°^ — 164°  C.  under   16  mm.  pressure.     The  imsaturated 


ester,  obtained  from  the  hydroxy  ester  as  above,  boiled  at 
150° — 152°  C.  under  13  mm.  pressure;  the  free  acid, 
f'rjl^ioO;-  boiled  at  166° — 172' C.  under  1 1  mm.  pressure. 
HomDcarvomenthcne,  ('uHo,,,  boils  at  194°  —  196°  C, 
d  =  O,830(»,?i„  =   1.46187  at  20°  C. 

A  hydroxy  ester  could  not  be  found  among  the  sub- 
stances obtained  from  car\enone ;  the  unsaturated  ester, 
('hHojO.,,  boiled  at  135" — 137°  C.  under  16  mm.  pressure! 
The  acid,  ('|„H|s()j,  boiled  at  175 — 180°  C.  under  17  mm. 
pressure,  with  partial  decomposition  ;  at  250 — 260°  C.  it 
gave  a  hydrocarbon,  Cijli,^,  which  boiled  at  194° — 197°  C. 
and  resembled  homolimonene  especially  iu  odour,  d  =  0. 851, 
«„  =  1.4821  at  22?  C. 

Bihydrocan-eulacetic  ester  and  the  correspimding  acid 
have  recently  been  descril>ed  (Annalen,  314,  164).  The 
acid  on  dry  distillation  gives  an  alcohol  and  a  hydrocarbon, 
honwlimotiene,  which  boils  at  191° — 192°  C,  d  =  0.8465, 
n„  =  1.4771  at  20'  C. 

In  the  condensation  of  pentanone  with  bromacetic  ester, 
cyclopentanolacelic  ester,  C^HslOH)  .tlHj.COX'oHj  is  the 
main  product.  When  heated  with  potassium  bi-sulphate  it 
yields  the  unsatur.ated  ester,  which  boils  at  82° — 84°  C, 
under  11  mm.  pressure.  The  acid,  C^HioO.,,  obtained  from 
the  ester,  after  recrystallisation  from  methyl  alcohol  melts 
at  49° — 50°  C.  ;  it  readily  yields  a  dibromide,  (%II,„lir„02, 
which  luehs  at  88°  C.  The  acid  gives  only  a  a  ery  siuail 
ijuantity  of  pentanone  on  oxidation,  its  constitution  is 
therefore  still  uncertain. — A.  C.  W. 

Thvjyl  Series  ;  Isomeric  Transformations  in  the  ,  and 

the  Cnnslitntian  of  Thnjone.     3.  Kondakow.  Chcm.-Zeit., 
902,  26,  [62],  720—724. 

Thivtone  was  converted  into  thujyl  alcohol,  and  thence  into 
thujyl  chloride,  which  was  found  not  to  be  of  constant 
composition,  or  possess  a  constant  boiling  point,  and  also  to 
be  unstable,  thus  it  possesses  properties  differing  widely  from 
the  characteristics  noted  by  Semmler.  The  foUowiu"  con- 
elusions  are  drawn  from  the  behaviour  of  the  various  com- 
pounds examined: — (1)  the  constitution  generally  assigned 
to  thujoue  must  be  reconsidered,  (2)  the  thujyl  chloride, 
obtained  by  the  action  of  phosphorus  pectachloride,  is  a 
mixture  of  a  tertiary  chloride  with  a  larger  quantity  of  a 
secondary  chloride,  as  is  shown  by  the  production  of  dipen- 
tene  dihydrochloride  from  the  thujene  obtained  by  the  action 
of  alcoholic  potash.  (3)  The  thujyl  chloride  and  bromide, 
obtained  by  the  action  of  hydrochloric  and  hydrobromic 
acids,  are  also  mixtures  of  secondary  and  tertiary  products, 
but  with  the  former  preponderating.  (1)  The  ready  con- 
version of  secondarj-  tbujyl  alcohol  into  derivatives  of  the 
tertiary  alcohol  confirms  the  author's  previous  statements. 
(5)  The  diagonal  linkage  in  the  thujyl  compounds  is  readily 
removed,  thus  close  relationship  with  pinene  or  carvone  is 
probable.  Comparative  experiments  with  fenchyl,  bornyl 
and  isobornyl  chlorides  show  the  diagonal' linking  is  most 
stable  in  the  bornyl  compounds.  Fenchyl  chloride  readily 
gives  carvestrene  dihydrochloride. — A.  C.  W. 

Neroli    Oil;     ('hinese  .      J.    C.    Umney   and   C.  T. 

Bennett.       Pharm.  .T.,   1902,  69,    [1677],  146.      Paper 
read  before  the  Brit.  Pharm.  Conf.,  Dundee. 

The  authors  have  examined  a  sample  of  Chinese  neroli  oil 
imported  from  Foochow,  China,  and  stated  to  be  derived 
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from  Cifnis  triplera  (Trifbliata).  The  oil  is  of  a  yellowish- 
iirown  colour,  becoming  paler  on  exposure  to  light ;  it  has 
a  very  slight,  almost  imperceptible  blue  fluorescence,  which, 
however,  becomes  very  marked  when  the  oil  is  largely 
diluted  with  alcohol.  The  oil  has  a  peculiar  sweet  odour, 
recalling  a  mixture  of  iieroli,  lavender,  and  tarragon  oils. 
The  chief  constituents  are  limonene,  camphene  (?),  linalool, 
linalyl  aeetite  (traces),  methyl  anthranilate.  and  a  paraffin 
hydrocarbon.  In  the  accompanying  table,  the  oil  is  compared 
with  French  oils  of  neroli  and  with  oil  of  petitgrain. 

The  authors  consider  that  Chinese  neroli  oil  cannot 
replace  French  neroli  oil  or  any  of  the  different  varieties 
of  oil  of  petitgrain,  but  it  could  be  used  with  advantage  both 
unmixed  or  blended,  for  toilet  perfumery,  or  for  perfuming 
soap. — A.  S. 

Oil  of  Lavender.     E.  J.  I'arry.     Chem.  and  Druggist, 
1902,  61,  [1174],  1G8. 

The  author  discusses  the  question  as  to  whether  the  ester- 
content  is  a  satisfactory  basis  for  the  valuation  of  lavender 
oil.  He  gives  the  specific  gravity,  optical  rotation  and 
ester-value  of  36  samples  of  pure  lavender  oils,  <if  which 
the  origin  of  growth  was  known  iu  twelve  cases.  From  the 
results  and  also  from  other  considerations  he  concludes  that 
no  definite  relation  can  be  found  between  the  ester-content 
aad  the  perfume-valuc  of  French  oil  of  lavender.— A.  S. 

Oil  of  the  Atlas  Cedar.     Boisse.     Bull.  Coram.,  1902,  291. 
Chem.  and  Druggist,  1902,  61,  [UTG],  236. 

The  oil  contains  about  16  per  cent,  of  a  sesquiterpene 
alcohol.  Ordinary  cedar-wood  oil  only  contains  about  2  per 
cent,  of  such  alcohols,  whilst  it  is  to  the  presence  of  a  large 
amount  of  such  bodies  that  sandalwood  oil  owes  its  efficacy. 

—A.  S. 

Saliein   and   Salinigrin    in   different    Willinc   and  Poplar 

Barks;    Variations  in  the  Occurrence  of  .    H.  .\.  D. 

.lowett'and  C.  E.  Potter.  Pharm.  J.,  l"902,  69,  [1677], 
157 — 159.  Paper  read  before  the  Brit.  Pharm.  Conf., 
Dundee. 

)xE  of  the  authors  has  previously  isolated  a  new  glucoside, 
salinigrin,  from  an  unknown  species  of  Salix  (see  this 
Journal,  1900,  476).  In  order  to  determine  the  exact 
botanical  source  of  salinigrin,  a  large  number  of  different 
species  of  Sali.i  and  Popiilus,  both  European  and  Ameri- 
;au,  were  collected  and  examined.  Of  33  specimens 
'xamined,  salinigrin  was  only  found  in  one,  Salij-  discolor, 
Muhl,  which  may  therefore  be  regarded  as  the  source  of 
■alinigrin. 

It  was  found,  in  the  course  of  investigation,  that  the 
imount  of  saliein  contained  in  the  bark  of  a  willow  or 
loplar  depends  not  only  on  the  species,  but  on  the  season  of 
he  year  at  which  it  is  collected,  the  sex  of  the  tree,  and 
lossibly  other  factors.  The  quantity  present  tends  to 
ncrease  in  the  autumn,  and  whilst,  in  April,  bark  from 
emnle  trees  contains  about  three  times  as  much  as  that 
rom  male  trees,  in  July  the  latter  yield  the  larger  pro- 
loitioa,  the  bark  of  female  trees  in  this  month  being  almost 
lestiiute  of  the  glucoside. — A.  S. 

rozic  Principles  of  the  Coriarieie.  C.  R.  Marshall.  Pharm. 
.1.,  1902,  69,  [1677],  154.  Paper  read  before  the  Brit. 
Pharm.  Conf.,  Dundee. 

'he  best-known  species — Coriariu  ini/rfifolia,  L. — of  the 
omewhat  ill-defined  order  of  Coriariea;,  is  found  abund- 
mly  in  the  countries  bordering  the  iiediterrauean.  Other 
pecies  occur  in  India  (the  Himalayas),  the  East  Indies, 
!hina,  Japan,  the  countries  between  the  United  States  and 
Jbih,  and  extensively  in  New  Zealand.  Riban,  nearly 
u  years  ago,  isolated  the  active  principle  of  C.  mijrtifolia. 
le  found  ii  to  be  a  crystalline  glucoside  melting  at  220'  C. 
corr.),  readily  soluble  in  boiling  alcohol,  and  in  ether, 
hloroform  aud  benzene,  and  soluble  to  the  extent  of  1  •■14 
er  cent,  in  water  at  22°  C.  The  author  points  out  that  the 
ommercial  coriamyrtin  of  to-day  is  uot  identical  with  that 
escribed  bv  Riban.  ilerck  gives  the  melting  point  as 
•28°— 229°  'C,  and  Easterfield  and  Aston  as  22.5'  C. 
ancorr.).  The  author's  specimen  has  a  similar  physio- 
'gical    action   to  Ribau's    coriamyrtin,    but    it   is    uot  a 


glucoside ;  it  melts  at  224°  C.  (uncorr.),  and  its  solubility  in 
water  is  less  than  1  in  1,000.  The  glucoside,  tutin,  isolated 
by  Easterfield  and  Aston  from  New  Zealand  (3oriariesB 
(this  Journal,  1901,  67),  possesses  a  similar  pharmaco- 
logical action  to  coriamyrtin. — A.  S. 

Solanum    Dulcamara  ;       Chemistrif    of .       F.    Davis. 

Pharm.  J.,  1902,  69.  [  1677],  160.'     Paper  read  before  the 
Brit.  Pharm.  Conf.,  Dundee. 

The  author  has  isolated  from  .Solanum  dulcamtira  two 
alkaloids,  solanine  and  solanidine,  and  two  glucosides, 
solanem  and  dulcamurin,  the  latter  being  also  the  bitter 
principle  of  the  plant. 

Solanine  was  obtained  in  four-sided  prisms  melting  at 
235^  C.  Solanidine  occurs  chiefly  in  the  leaves  and  young 
shoots.  It  was  separated  from  the  alcoholic  extract  of  the 
plant  by  means  of  chloroform.  It  forms  acicular  crystals, 
has  a  bitter,  acrid  taste,  melts  at  205'  C,  and  is  soluble  in 
alcohol.  Solaneiu  occurs  in  the  alcoholic  extract  with 
solanidine.  It  was  obtained  as  a  non-crystallisable,  yellow, 
horny  substance  melting  at  298°  C.  V/hen  boiled  with 
very  dilute  sulphuric  or  hydrochloric  acid,  it  breaks  up  into 
solanidine  and  grape  sugar.  Dulcaniarin  occurs  throughout 
the  plant.  It  has  at  first  an  intensely  bitter  taste,  which 
gradually  gives  place  to  a  swoet  and  not  unpleasant  fla-.-our. 
On  boiling  with  dilute  sulphuric  acid,  it  breaks  up  into 
dulcamaretin  and  glucose.  The  author  finds  that  com- 
mercial solanine  is  a  mixture  of  solanine  and  solanidine. 

—A.  S. 

Jihuharb  ;  Chinese .      A.  Tschirch  and  K.  Heuherger. 

Chem.-Zeit.,  1902,  26,  [64],  Rep.  203. 

Bv  treatment  in  turn  with  dilute  alcohol,  strong  alcohol, 
and  ammonia,  all  the  active  constituents  are  dissolved. 
They  comprise  (1 )  taunoglucosides,  which  give,  on  hydro- 
lysis, gallic  and  cinuamio  acids,  a  la;vorotatory  sugar 
capable  of  fermentation,  and  a  tannin  :  rheum-red  ;  (2) 
anthraglucosides,  which  give  on  hydrolysis  chrysophanic 
acid,  emodin,  rhein,  and  a  dextrorotatory  sugar. 

—  A.  C.  W. 

Rhubarbs;    European    and    Chinese .       Jakabhazy. 

Apoth.-Zeit.,  1902,  359.     Chem.  and  Druggist,  1902,  61 
[1176],  236. 

The  author  has  examined  a  number  of  rhubarbs  of  Eastern 
and  Western  origins,  and  the  results  show  that  the  Chinese 
root  is  decidedly  richer  in  all  principles  than  the  European 
root : — 


Chinese 
Ehubarb. 

Europoau 

Bhubarl). 

Extracted  by  alcohol  (ammoniacal) .... 
Chrvsophanic  acid , 

Per  Cent. 

41-47 
31— 37 
1^3— 1^7 
2-2— 2-6 
2^9-3^9 

19-31 

Per  Cent. 
•27-38 
0  5-1*9 

Emodin 

0*4 — 0*6 

Vseudo-enjodin  and  pseudO'frauKulin  ..    ■ 

»-7— 1-4 
1—2 

— A.  S. 


E.NuLiSH  Patents. 


Pharmaceutical     Compounds  ;   Production   of  \^Sali- 

eijlic  Esters  of  (Juiniiii  A/kaloid.s'j.  H.  ¥..  Newton,  Lon- 
don. From  the  F'arhenfabriken  vormals  I*'.  Bayer  and 
Co.,  Elberfeld,  Gen^nany.  Eng.  Pat.  16,968,  Aug.  23, 
1901. 

Salicylic  esters  of  the  quinine  alkaloids  (see  Eng.  Pat. 
8165,  1901)  are  produced  by  heating  quinine  alkaloids 
or  their  salts  with  (a)  salicylide  or  the  polysalicylides 
(see  Ger.  Pat.  68.960);  (6)  the  chloroform  addition  pro- 
duct of  the  forogoiug  (see  Ger.  Pat.  62,708)  ;  or  (c)  the 
halogen  derivatives  of  salicylic  acid  itself  (see  Fr.  Pat. 
304,117).— R.  L.  J. 

Mercury;  Organo-MetalUc  Compounds  of Antiseptics. 

B.  J.  B.  ^Mills,  London.  From  A.  &  L.  fjumiere,  Lvou- 
Slonplaisir,  France.     Fng.  Pat.  20,074,  Oct.  8,  1901. 

FuESHLY  precipitated  mercuric  oxide  is  added  in  small 
portions  to  a  boiling  solution  of  sodium  phenol  sulphonate, 
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disulphonate,  or  polysulphonate.  The  solution  is  then 
tillered  and  evaporated.  The  product  is  stated  to  be  highly 
antiseptic  and  soluble  in  water.  The  solutions  are  said  not 
to  precipitate  albuminoid  matters. — A.  C.  W. 

Antiseptic  Disinfectant  and  Purgatire  Preparations  [of 
Phenolplillialetn].  Z.  von  Vamosey,  Budapest,  Hun- 
gary.    Eny.  Pat.  2188,  Jan.  28,  1902." 

PnENOLrnTii-\LEiN  is  the  active  ingredient  of  the  various 
preparations  described. — A.  C.  W. 

Sweetening  Substance  [Ammoninm  " Saccharlnate" '],  and 
Process  of  niannfaclurin'j  tJie  same.  G.  M.  (i.  Partridge, 
Liscard,  Cheshire.  From  The  '■  Trust-Chimique  "  So- 
ciete  Anouyme,  Lyons,  France.  Eng.  Pat.  4455,  Feb. 
21,  1901. 

The  lead  saccharin  compound  obtained  by  oxidising  toluene 
sulphamide  wilh  lead  dioxide,  is  tre.ated  with  ammonium 
sulphite.  Thus,  lead  sulphite  is  precipitated  and  a  solution 
of  an  ammonium  compound  of  saccharine  is  ol>tained.  The 
solution  is  coiicenlrated,  when  the  compound  crystallises 
out  in  hexagonal  prisms  which  are  very  soluble  in  water. 

—A.  C.  VV. 

United  St.vtes  Patents. 

jReceptacle  for  Ethyl  Chloride.  L.  Schwarz,  New  York. 
Assignor  to  Eagle  Chemical  Works,  New  Jersey.  U.S. 
Pat.  701,274,  May  27,  1902. 

JiAiNLT  spray-nozzles  and  cap-fittings  for  the  receptacles, 
and  means  for  forming  tight  joints  at  the  fittings,  the 
receptacles  being  of  the  kind  such  as  are  used  for  pro- 
ducing local  anaisthesia. — R.  A. 

Glycosuria    Antidote    and    Process    of   producing    

F.  Blum,  Frankfort-on-Main,  Germany,  Assignor  to. 
E.  Merck  and  Co.,  Darmstadt,  Germany.  U.S.  P.it. 
705,638,  July  29,  1902. 

The  suprarenal  capsules  contain  a  substance  which,  when 
subcutaneously  injected,  produces  glycosuria  of  short 
duration.  An  animal  is  subjected  to  gradually  increasing 
injections  of  the  juice  of  supraienal  glands  ;  finally,  blood  is 
drawn  off  and  the  serum  obtained  ;  it  forms  an  antitoxin 
for  the  treatment  of  diseases  (glycosuria)  due  to  the  faulty 
action  of  the  suprarenal  glands. — A.  C.  W. 

Salicylic   Acid;  Alhyloxymcthyl  Ester  of ,    and  Pro- 
cess  of  making  same.       J.  Callsen.  Elherfeld,  Germany. 
As.signor    to    Farbenfabriken   of    Elherfeld    Co.,    Hew 
■      York.     U.S.  Pat.  706,018,  Aug.  5,  1902. 

Esters  of  salicylic  acid  of  the  general  formula — 

C6H^(On).CO.0.CHj.OR, 

in  which  K  represents  an  alkyl  group,  are  obtained  by 
treating  salicylates  with  the  halogen  methylalkyl  esters  of 
the  formula  XCH2.UR.  The  methylbydroxymethyl  sali- 
cylate, whicli  boils  at  153°  C.  under  32  mm.  pressure,  and 
el  hylhydroxymethyl  salicylate,  which  boils  at  168^— 169°  C. 
under  43  mm.  pressure,  are  .specially  claimed. — A.  C.  W. 

Methylenedisalicylic  Acid,  and  Process  of  mailing  same. 
S.  L.  Summers,  Philadelphia,  Pennsylvania,  U.S.A. 
U.S.  Pat.  706,354,  Aug.  5,  1902. 

JIethylenedisai.icyi.ic  acid,  CHoCCtHjCOH.VCOjHJo,  is 
obtained  by  boiling  salicylic  acid  wnh  strong  hydrochloric 
acid  and  formaldehyde,  and  washing  the  precipitate  with 
boiling  water.  The  compound  is  very  soluble  in  ether  and 
alcohol ;  it  melts  at  245°  C— A.  C.  W. 

Acetsalicylphcnetidine,  and  Process  of  making  same. 
S.  L.  Summers,  Philadelphia,  Pennsylvania,  U.S.A. 
U.S.  Pat.  706,355,  Aug.  5,  1 902. 

ACETSALICYLPBENETIDINE,   C2H5O  .  CsH^  .  ^(C.HjO)  .  C5H3 

(OH)  .COnll,  is  obtained  by  heating  crude  acet-p-pheneti- 
dine  with  crude  bromosalicylic  acid  [1:2:5]  at  140°  C., and 


extracting  by  a  suitable  solvent.  It  forms  white  satin-like 
crystals,  which  melt  at  92°  C,  and  are  soluble  in  ether, 
alcohol,  and  benzene. — A.  C.  W. 

Acetsalicylphenelidine,  and  Proces.i  of  making  same. 
S.  L.  Summers,  Philadelphia,  Pennsylvania,  U.S.A. 
U.S.  Pat.  706,356,  Aug.  5,  1902. 

Pure  salicyl-p-phenetidine  is  made  by  heating  salicylic 
acid  and  /i-pheuetidine  with  phosphorus  oxychloride,  and 
recrystallising  from  hot  alcohol.  The  product  is  then 
he:ited  with  acetic  anhydride  in  xylene  solution,  and  the 
compound  recrystallised.  It  is  stilted  to  have  the  formula 
C,7H,-N0j,  and  to  form  white  needle-like  crystals,  which 
melt  at  85°  C.  (compare  preceding  abstract). — A.  C.  W. 

\_Carbon  Bisulphide~\  Electric  Furnace.     E.  R.  Tavlor. 
U.S.  Pat.  706,128,  Aug.  5,  1902. 

See  under  XI.  A.,  page  1 143. 

XXI.-PHOTOGKAPHY. 

Acetone    Sulphite;     The    Use    of  ,    in    Photographic 

Laboratories.      N.  VVeintraub.      Chem.-Zeit.,   1902,  26 
[64],  Rep.  208.  ' 

The  use  is  proposed  of  a  compound  of  acetone  and  potas- 
sium metabisulphile,  both  as  a  white  crystalline  powder  and 
a  50  per  cent,  solution.  In  prep.iring  the  aromatic  developers 
it  is  preferable  to  the  sulphites  ;  it  is  also  cheaper  :  1  grm. 
replaces  8  grms.  of  crystallised  sodium  sulphite.  With 
developers  of  phenol  character,  it  may  be  used  in  place  of 
acetone  and  sodium  sulphite  ;  strong  stock  solutions  can 
then  be  made  and  kept.  "  Acetone  sulphite  "  is  also  useful 
for  diluting  the  concentrated  commercial  solutions  of  deve- 
lopers ;  Ihe  dilute  baths  made  with  a  2  per  cent,  solution  in 
place  of  water  last  much  longer  and  are  more  active. 

—A.  C.  W. 
Lead  Thinnatcs  as  Photographic  Toning  Agents.    Luraiere 

Bros,  and  Seycwetz.     Bull.  Soc.   Chim.,  1902,  27,   [15], 

792. 

CoxTiNciNG  their  investigations  already  described  (this 
Journal,  1902,  561),  the  authors  find  that  a  combined 
toniug  and  fixing  bath  may  be  made  from  lead  acetate, 
sodium  thiosulpliate,  and  pentathionic  acid,  which  tones 
well  and  gives  brighter  pictures  than  a  hath  of  lead  salt, 
alum,  and  sodium  thiosulphate;  whilst  identical  results  are 
obtained  in  the  former  case  by  replacing  tlie  lead  acetate 
and  pentathionic  acid  with  an  equivalent  amount  of  lead 
pentathionate.  By  saturating  a  solution  of  pentathionic 
acid  of  10°  B.  with  lead  carbonate,  a  21°  B.  solution  of 
normal  lead  pentathionate  is  produced  ;  and,  if  250  grms. 
of  "hypo  "  .ire  dissolved  in  1  litre  of  it,  .ifter  filtration,  a 
bath  is  obtained  which  yields  tones  comparable  with  those 
of  a  combined  bath  containing  gold.  Quantities  of  gold, 
equal  to  those  employed  in  the  usual  combined  bath,  may 
be  added  to  the  lead  pentathionate  bath,  and  the  mixture 
gives  distinctly  blacker  and  brighter  tones  with  citrate 
prints  than  do  the  ordinary  combined  baths ;  experiments 
show  th.at  far  better  results  are  obtained  by  the  use  of  Ihe 
pentathionate  than  by  any  other  of  the  lead  salts  hitherto 
recommended. 

On  mixing  solutions  of  sodinm  thiosulphate  and  normal 
lead  pentathionate,  a  precipitate  is  formed  consisting  of  lead 
sulphite  and  sulphur.  If  the  acid  pentathionate  be  ere- 
ployed,  the  precipitate  is  sulphur  only,  the  by-product  beinp 
sulphurous  acid.  A  solution  of  lead  pent:ithiouate  withoui 
sodium  thiosulphate  decomposes  similarly,  and  a  weal* 
solution  of  the  free  acid  slowly  deposit;*  sulphur  and  evolve; 
SOj.  For  this  reason  toning  with  lead  pentathionate  is  ol 
no  practical  utility. — F.  H.  L. 

United  States  Patents. 

Photographic  Plate  for  Reproducing  Ink  Impressions 
L.  "C.  Henriot,  Rheims,  France.  U.S.  Pat.  702,554 
June  17,  1902. 

A  PROCESS  for  preparing  glass  plates  with  a  sensitivi 
emulsion,  which  is  exposed  under  a  negative,  and  thei 
printed  from  in  ordinary  printers'  ink.     80  grms.  of  gelatii 
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I  two-thirds  hard  and  one-third  soft)  are  dissolved  in  1  litre 
it  water,  the  albumin  of  one  egg  is  added,  the  mixture 
boiled  for  73  minutes,  filtered  repeatedly,  and  left  to  cool. 
500  grms.  <  '  the  solr.tion  arc  raised  to  40"  C.  in  a  water- 
bath,  and  10  grms.  of  potassium  bromide  are  dissolved  in 
t.  30  grms.  of  mercuric  nitrate  are  similarly  dissolved  in 
the  remainder  (600  grms.')  of  the  gelatin  solution  ;  and  at 
he  same  temperature  the  second  mixture  is  poured  into  the 
Srst.  Xitric  acid  is  added  till  the  whole  becomes  acid  and 
milky,  and  it  is  finally  decanted  and  filtered.  The  emulsion 
s  cut  up  and  washed  free  from  soluble  salts  in  running 
ivater.  Glass  plates  provided  with  a  substratum  of  albumin 
md  potassium  silicate  are  coated  with  the  emulsion  at 
W"  C.,  using  about  5  e.c.  per  square  decimetre.  After 
Irving  they  are  sensitised  by  immersion  for  three  minutes  in 
1  solution  of  30  grms.  of  potassium  bichromate  in  1  litre  of 
vater  and  30  c.c.  of  alcohol.  The  dry  plates  are  exposed 
mder  a  negative  to  daylight  for  a  few  minutes  only,  until 
faint  grey  image  is  visible  from  the  back  ;  then  the  glass 
'de  of  the  film  is  rendered  insoluble  by  ins61ation,  as  usual, 
,nd  the  picture  is  "  developed "  by  treatment  with  cold 
unning  water  for  5  or  iO  minutes,  till  it  appears  bluish-grey, 
iefore  printing,  the  plate  is  soaked  for  five  or  six  minutes 
a  40  parts  of  water  and  60  parts  of  glycerin  ;  the  back  is 
ubbed  dry,  the  surface  wiped  with  a  sponge,  and  pribters' 
ak  is  applied  by  means  of  the  usual  roller,  copies  being 
iken  in  succession  in  the  press.  The  mercuric  bromide  in 
lie  emulsion  is  claimed  to  render  the  plates  more  sensitive 
lan  similar  products,  and  also,  by  virtue  of  its  antiseptic 
iialities,  to  make  them  keep  considerably  longer. 

—F.  H.  I,, 

'asein  Photoyraphic  Film,  and  Process  of  making  same. 
0.  Buss,  Kiischlikon,  Switzerland.  U.S.  Pat.  705,643, 
July  29,  li.02. 

»  most  processes  where  casein  is  employed,  the  latter 
sists  in  the  form  of  a  silver  compound.  This  silver  com- 
'und  of  casein,  however,  has  the  defect  that  it  is  not 
rong  enough  to  resist  the  various  photographic  baths 
iless  it  is  hardened.  In  the  present  process  the  casein  is 
iiplojed  only  in  the  free  state,  being  readered  insoluble  in 
ater  by  treatment  with  saline  solutions,  and  being  kept 
iiooth  by  the  addition  of  glycerin,  &c.     For  example,  500 

700  grms.  of  dry  milk  casein  are  heated  with  9  litres  of 
ater  to  35"  C.  or  50°  C,  mixed  with  250  grms.  of  citric 
■id  dissolved  in  1  litre  of  water,  and  the  heating  con- 
lued  till  the  whole  has  dissolved.     Then  100  or  21'0  c.c. 

glycerin  are  added,  and  the  liquid  is  filtered.  It  is 
iplied  by  machine  to  plain  or  baryta  paper,  and  allowed  to 
y.  It  is  next  rendered  insoluble  by  being  drawn  through 
5  or  7  per  cent,  solution  of  ammonium  or  sodium  chloride, 
id  finally  sensitised  in  a  silver  nitrate  bath  ranging 
J:tween  4  and  13  per  cent,  in  strength. — F.  H.  L. 

ItcAin^    [^Photo-~\  ;     Preparing    Surfaces  for    ,   and 

fElchintj  such  Surfaces.  F.  H.  Thibodo  and  S.  8. 
IPeckinpaugh  :  latter  Assignor  to  K.  B.  H.  Macrorie,  all  of 
iGreen  Bay,  Wisconsin.     U.S.  Pat.  706,280,  Aug.  5,  1902. 

I OULSS  or  metal  plate  is  given  a  coating  of  "  solution  of 
jjumin,"  1  oz. ;  water,  .'I  oz. ;  ammonia,  10  drops  ;  chrome 
iim,  3  drops  of  a  solution  containing  10  grs.  per  oz.  ;  and 
Imionium  bichromate,  20  grs.  This  is  dried  in  subdued 
];ht,  and  rendered  insoluble  by  insolation,  through  the 
if  that  material  be  employed.  Ordinary  "  carbon 
■sue"  is  then  exposed  under  a  negative,  made  to  adhere 
I  the  coated  plate,  developed  with  hot  water,  as  usual,  the 
Icking  stripped  off,  and  the  whole  dried.  It  is  then  etched 
1  means  of  the  vapours  of  hydrofluoric  acid,  and  finally 
K  remaining  portions  of  the  coating  are  removed. 

— F.  H.  L. 

XXII.-EXPLOSIYES,  MATCHES,  Etc. 

English  Patents. 

mephsives ;    Improvements   in   .      E.    Steele,    C.    J. 

jBower,  and  H.  E.  Poehlman,  California.  Eng.  Pat. 
114,676,  July  18,  1901. 

IwDBttED  nitrophthalic  acid  (one  part)  is  moistened  with 
lohol,  and  incorporated  with  powdered  potassium  chlorate 


(two  to  four  parts').  The  evaporation  of  the  alcohol  leaves 
a  hard,  moisture-resisting  coating  of  nitrophthalic  acid  on 
the  particles  of  potassium  chlorate. —G.  \V.  .VIcD. 

Smokeless    Powder    or     Explosive    Material;     Improved 

Manufacture  of .     C.   F.   Hengst,   London.     Eng. 

Pat.  1.5,141,  July  25,1901. 

Veoktable  fibre,  freed  from  resinous  matter,  is  nitrated, 
then  washed,  and  afterwards  boiled  in  caustic  soda  solution. 
An  aniline  colour,  such  as  Bismarck  Brown,  is  added,  and 
the  nitro  body  treated  with  live  steam  at  120°  C.  to  remove 
acid  products.  Nitro  starch  (93  per  cent.)  is  incorporated 
under  runners  with  potassium  nitrate  (3  per  cent.),  zinc 
sulphate  (1  per  cent.),  and  ground  charcoal  (3  per  cent.). 
This  composition,  after  drying,  is  mixed  with  nitroglycerin 
(5  per  cent.),  liuseed  oil  (2  per  cent.),  and  acetone  (15  per 
cent.).  The  nitrated  vegetable  fibre  is  then  incorporated 
with  the  foregoing,  and  the  resulting  paste  converted  into 
finished  explosive  in  the  ordinary  way. — G.  \V.  McD. 

Powder-granulating  Machine.  P.  A.  Xewton,  London. 
From  Laflin  and  Rand  Powder  Co.,  New  York.  Eng,  Pat. 
13,738,  June  17,  1902 

TnE  machine  has  a  cutting  wheel  consisting  of  a  pair  of  discs 
spaced  apart,  transverse  cutting  knives,  grooves  for  directing 
rods  or  cords  of  powder  towards  the  knives  and  feed  rollers. 

-  G.  W.  McD. 

I'uses   for     Armour-piercing     Projectiles ;      Improvements 

relating  to  .      H.  S.   Maxim,   Loudon.     Eng.    Pat. 

16,694,  Aug.  20,  1902. 

The  fuse  is  of  the  delayed-action  type,  having  its  parts  held 
by  three  retaining  pins  so  arranged  that  on  discharge  of  the 
gun  one  of  them  is  bent  and  another  sheared.  On  the 
impact  of  the  projectile,  the  bent  pin  is  sheared  to  permit 
the  independent  advance  of  the  fuse,  and  on  the  sudden 
stoppage  of  the  fuse,  the  third  pin  is  sheared  to  liberate  the 
striker,  which  detonates  the  primary  charge.  The  fuse  has 
three  compartments,  the  first  containing  ballistite,  the 
second  a  nitro  or  picrate  explosive,  the  third  picric  acid,  and 
these  explode  successively  in  the  above  order,  the  last 
finally  igniting  the  main  body  of  explosive  in  the  projectile. 

— G.  W.  McD. 

United  States  Patent. 

Matches;   Proce-is  for  Making .     W.  H,  Parker,  New 

York.     U.S.  Pat.  701,091,  July  8,  1902. 

The  usual  carrier  for  the  splints  is  dispensed  with  by  rolling 
up  a  belt  with  a  strip  of  veneer,  thus  keeping  the  edges 
separate.  The  separated  edges  are  dipped  into  the  firing 
composition.  After  the  composition  has  set,  and  during  the 
process  of  unrolling,  the  veneer  is  cut  into  matches,  which 
are  straightened  out  for  boxing. — G.  VV.  McD. 


XXIIL-ANALTTICAL  CHEMISTRY. 

INORGANIC— QUANTITA  TIVE. 

Filter-Paper  a  Cause  of  Error  in  Anali/sis.  II.  Irregular 
Spreading  of  Solutions,  due  to  Capill'tnj  Action.  Mansier. 
J.Pharm.  Chim.,  1902,  16,  [3],  116—120.  (See  this 
Journal,  1902,  1098.) 

When  a  drop  of  an  aqueous  solution  is  placed  on  filter-paper, 
the  outer  part  of  the  wetted  paper  may  be  quite  free  from 
the  dissolved  substance.  This  is  readily  seen  with  solutions 
of  dyestulfs.  When  drop  reactions  are  executed  on  filter- 
paper  by  placing  drops  in  juxtaposition,  erroneous  results 
may  thus  be  readily  obtained.  Sulphuric  acid,  caustic 
soda,  tannin,  ferrous  sulphate,  and  lead  acetate  solutions  all 
give  this  zone  free  from  the  dissolved  substance.  Potassium 
ferrocyanide,  ferricyanide  and  iodide  do  not  form  this 
neutral  zone.  In  the  case  of  very  dilute  solutions,  one  drop 
has  even  the  power  of  taking  the  place  occupied  by  another 
without  the  two  substances  coming  into  contact,  the  neutral 
zone  of  the  second  drop  driving  the  first  drop  before 
it.  Thus  potassium  iodide  is  driven  away  by  lead  acetate 
ferric  chloride  expels  potassium  ferrocyanide  and  antipyrin  ; 
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bat  lead  acetate  is  not  expelled  by  potassium  iodide,  or  ferric 
chloride  by  potassium  fcrrocyanide. 

Apart  from  the  formation  of  the  neutral  zone,  when  a 
band  of  paper  is  soaked  in  a  solution  and  dried,  the  dis- 
solved substance  is  very  unevenly  distributed.  Id  the  case 
of  a  1  per  cent,  solution  of  morphine  hydrochloride,  the 
upper  portion  of  the  band  contained  three  times  as  much 
as  the  lower.  When,  on  the  other  hand,  the  paper  was 
cut  up  before  drying,  the  distribution  was  exactly  the 
opposite.  Glucose  gave  the  same  results.  If  the  impreg- 
nating solution  contains  two  substances  in  very  different 
proportions,  the  one  present  in  smaller  quantity  reaches  the 
top  of  the  band  much  more  rapidly  than  the  other.  This 
may  be  well  seen  in  the  case  of  a  solution  of  cobalt  chloride 
and  copper  acetate. — ^A.  0.  W. 

Lead    Salts;    Volumetric    Determination    of .     R.    C. 

Cowley  and  J.  P.  Catford.     Pharm.  .!.,  1902,  69,  [1677], 
149.     Paper  read  before  the  Brit.  Pharm.  Conf.,  Dundee. 

For  the  determination  of  lead  in  lead  salts,  the  authors 
find  that  direct  titration  of  the  precipitated  lead  oxalate  gives 
satisfactory  results.  Precipitation  is  effected  with  excess  of 
N/10  oxalic  acid,  and  the  lead  oxalate  is  filtered  off,  washed, 
and  titrated  direct  with  permanganate  and  sulphuric  acid. 
If  the  precipitation  be  effected  in  the  cold,  the  acidic  portion 
of  the  lead  salt  can  be  determined  in  the  filtrate  plus  the 
washings,  by  titration  with  N/10  alkali.— A.  S. 

Sodium    Phosphate    and    Sodium    Arsenate ;    Volumetric 

Determination   of .    F.    E.    Dudderidge  and   J.    S. 

Hill.      Pharm.  J.,  1902.  69,   [1677].   138.     Paper  read 
before  the  Brit.  Pharm.  Conf.,  Dundee. 

The  authors  find  that  the  U.S. P.  method  of  determining 
phosphoric  acid  by  titrating  it  with  alkali  in  the  presence 
of  phenolphthalein  gives  satisfactory  results,  the  end  reaction 
occurring  when  two-thirds  of  the  hydrogen  has  been  dis- 
placed. They  recommend  the  substitution  of  this  process 
for  the  present  official  gravimetric  method 

It  was  also  found  that  for  the  determination  of  sodium 
phosphate  and  sodium  arsenate,  accurate  results  are  fur- 
nished by  titration  with  N/1  sulphuric  acid,  with  Methyl 
Orange  as  indicator,  the  reaction  proceeding  according  to  the 
equation  (in  the  case  of  the  phosphate)  : — 2Na,HP0j.  I2H5O 
+  H.,S04  =  2NaHjP0j  +  Na.,S04  -\-  24HjO.'  It  is  best  to 
take  at  least  3  grms.  of  the  salt,  and  to  dissolve  to  a  con- 
centrated solution. — A.  .S. 

Arsenic   and   Antimony   in    Ores ;  Determination    of . 

L.  B.  Skinner  and  R.  H.  Hawley.     Eug.  and  Miuing  J., 

1902,74,  [15],  148. 
The  method  described  is  based  on  the  fact  that  when  a 
mixture  of  sulphides  precipitated  from  an  acid  solution  is 
heated  with  a  hydrochloric  acid  solution  of  cupric  chloride, 
any  arsenic  present  readily  distils  over  in  the  form  of 
arsenious  chloride.  In  the  actual  determination  a  mixture 
of  cupric  chloride  and  zinc  chloride  is  used.  300  grms.  of 
pure  crystallised  cupric  chloride  are  dissolved  in  1  litre  of 
hydrochloric  acid  (sp.  gr.,  1'20)  and  the  solution  is  mixed 
with  an  equal  volume  of  one  of  zinc  chloride  prepared  by 
lissolving  1  lb.  of  pure  stick  zinc  in  a  mixture  of  .500  c.c. 
of  water  and  1,250  c.c.  of  hydrochloric  acid  (1-20  sp.  gr.), 
and  evaporating  till  the  solution  has  a  boiling  point  of  180°  C. 
1  grm.  of  the  ore  is  heated  with  10  c.c.  of  nitric  acid 
(sp.  gr.  1  •  42)  till  the  evolution  of  red  fumes  has  ceased, 
then  10  c.c.  of  sulphuric  acid  (sp.  gr.  1-84)  are  added,  and 
the  heating  is  continued  until  fumes  of  sulphuric  anhydride 
are  copiously  evolved.  After  cooling,  40  c.c.  of  water  and 
10  c.c.  of  hydrochloric  acid  are  added,  and,  if  antimony  be 
present,  some  tartaric  acid  also.  The  mixture  is  boiled, 
filtered  if  necessary,  and  the  filtrate  reduced  to  a  colourless 
solution  by  means  of  a  mixture  of  one  part  of  ammonium 
bisulphite  and  two  parts  of  strong  ammonia.  Any  hydrates 
which  are  precipitated  are  dissolved  by  the  addition  of 
hydrochloric  acid,  the  solution  is  boiled  to  expel  sulphur 
dioxide,  and  a  current  of  sulphuretted  hydrogen  is  passed 
in.  The  precipitated  sulphides  are  filtered  off,  washed  free 
from  iron,  and  rinsed  by  means  of  hydrochloric  acid  (1  : 1) 
into  a  distillation  flask  provided  with  a  thermometer  reach- 


ing to  within  about  j  in.  from  the  bottom,  and  connected 
to  a  Liebig  condenser  held  vertically  downwards.  The 
oatlet  of  the  condenser  dips  about  \  in.  below  the  surface  ol 
40  c.c.  of  cold  water  in  the  receiver.  .50  c.c.  of  the  cupric 
chloride  solution  are  odded  to  the  liquid  in  the  dHtilhitioii 
flask,  and  the  latter  is  heated  gradually  until  the  thermo 
meter  marks  about  115°  C.  The  stopper  is  then  removed 
10 — 25  c.c.  of  strong  hydrochloric  acid  added,  and  a  .second 
distillate  collected  in  water  as  before.  This  second  distil- 
lation is  not  necessary  if  only  a  small  amount  of  .arsenic  hi 
present.  The  united  distillates  are  made  alkaline  witl 
ammonia,  just  acidified  with  hydrochloric  acid,  about  2  grms 
of  sodium  bicarbonate  and  some  starch  solution  added,  and 
the  arsenic  determined  by  titration  with  standard  iodim 
solution  (1  c.c.  =  about  0-005  grm.  of  arsenic)-  A  blaul 
test  should  be  made  by  precipitating  with  sulphurettei 
hydrogen  the  same  amount  of  arsenic  as  that  used  foi 
standardising  the  iodine  solution,  then  filtering  off  thi 
arsenic  sulphide,  and  distilling  as  in  a  re-gular  determination 
For  the  determination  of  antimony,  after  the  separatiot 
of  the  arsenic,  the  thermometer  is  removed  and  a  glass  tube 
connected  with  a  hydrochloric  acid  gas  generator,  is  insertcc 
till  it  reaches  nearly  to  the  bottom  of  the  flask.  The  con 
denser  is  sealed  with  cold  water  as  before,  and  heat  ii 
applied  to  the  flask  till  the  contents  become  dry.  Thi 
distillate  is  treated  with  a  small  quantity  of  tartaric  acid 
nearly  neutrahsed  with  ammonia,  and  sulphuretted  hydrogei 
passed  in.  A  second  distillate  is  collected  and  treated  ii 
the  same  way,  and  this  is  repeated  until  no  precipitate  i 
obtained  with  the  sulphuretted  hydrogen.  The  antimon' 
sulphide  is  filtered  off  into  a  tared  Gooch  crucible,  dried  ii 
an  air-bath  for  one  hour  at  2.')5°  C,  and  weighed.  Ii 
presence  of  molybdenum,  the  results  for  antimony  are  1 
little  too  high. — A.  S. 

Red  Lead;  Technical  Analysts  of .     A  New   Volu 

metric  Method.  E.  Szterkhers.  Anu.  Chim.  anal.  appl. 
7,  214—217.     Chem.  Centr.,  190i,  2,  [4],  305. 

Minium  is  a  mixture  of  PbjO^  (PbOj-  2Pb( ))  with  unchange 
PbO,  and  as  impurities,  PbSU^,  SiOj,  unoxidised  lead,  et( 
Its  value  depends  on  its  content  of  f  bO;.  For  the  deter 
mination  of  this  constituent,  1  grm.  of  minium  is  boile 
with  water  acidulated  with  1  c.c.  of  pure  nitric  acid,  th 
PbOj  filtered  off,  dried  at  110°  C.,  and  weighed.  Th 
method  is  not  quite  accurate,  owing  to  the  slight  solubility  c 
PbOp  in  nitric  acid.  For  volumetric  determinations,  th 
oxalic  acid  and  potassium  iodide  methods  have  up  to  th 
present  been  used.  The  author,  however,  employs  sodiui 
nitrite,  which  reacts  with  lead  dioxide  according  to  th 
equation — 

PbOj  -f  2HNO3  +  NaNOj  = 
Pb(N0,)2  +  NaNOa  +  HjO. 

5  grms.  of  minium  are  heated  on  the  water-bath  wit! 
100  c.c.  of  water  and  5-7  c.c.  of  pure  nitric  acid,  th 
mixture  is  allowed  to  cool  to  50°  C,  and  an  excess  of 
standardised  sodium  nitrite  solution  added  gradually.  Tb 
excess  of  sodium  nitrite  is  then  titrated  back  with  potasiiui 
permanganate.  The  author  recommends  a  1  per  cen 
sodium  nitrite  solution  and  a  0-8  per  cent,  solution  c 
permanganate. — A.  S. 

Oxygen  dissolved  in  Water ;    Titration  of ,  with  Indie, 

and  Hydrosnlphite  Solution.  A.  Wangerin  and  1 
Vorlander.  Zeits.  f.  Farben-  u.  Textil-Chem.,  1902, ' 
[16],  439— 442. 

FOK  the  determination  of  the  oxygen  dissolved  in  water  h 
titration  with  Indigo  and  hydrosnlphite,  the  authors  hay 
suitably  modified  the  original  method  of  .Schutzenlierger  an 
Eisler  (Bull.  Soc.  Chim.,  1873,  19,  152.  and  20,  H5),  ao 
find  that  on  titrating  in  acid  solution,  the  number  obtaine 
represents  half  the  amount  of  the  oxygen  dissolved  in  tl 
water.  For  the  titration  are  required,  aO- 1  per  cent,  solatic 
of  pure  Indigo  and  a  hydrosnlphite-  solution  of  known  vali 
(Zeits.  f.  Farben-  u.  Textil-Chem.,  1,  281).  A  measurt 
volume  of  the  1/10  per  cent.  Indigo  sulphate  solution 
titrated  in  an  atmosphere  of  ,coal-gas  with  hydrosulpbi 
until  decolorised.     Then   100 — 200  c.c.  of  the  water  undi 
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<ixaniination  are  run  in  by  means  of  a  pipette,  and  the  blue 
solution  is  at;aiu  decolorised  by  a  further  addition  of  bydro- 
sulphite.  If  /  be  the  factor  of  the  hydrosulpbite  solution, 
and  r  the  number  of  cubic  centimetres  required,  then 
0(116  x/gives  the  number  of  prannnes  of  oxygen  contained 
in  the  water  taken.  The  fact  that  only  half  the  amount  of 
oxygen  present  is  found  is  due  to  the  formation  of  hydrogen 
peroxide,  which  is  one  of  the  products  formed  -nheu  Indigo- 
white  sulphonic  acid  is  oxidised  in  acid  solution,  whereas  in 
alkaline  solution  hydrogen  peroxide  is  decomposed.  The 
presence  of  hydrogen  peroxide  in  acid  solution  does  not 
interfere  with  the  titration,  as  shown  by  a  series  of  control 
^•xperiments. — T.  A.  L. 

I 

ORGAN  IC— QUALITATIVE. 

a-  and  P-  Naphthol ;  Distinction  between .   A.  Jorisscn. 

Ann.  Chim.  anal,  appl.,  7,  217—219.  Chera.  Centr.,  1902, 

2,  [3],  281. 
On  treatment  with  2  c.c.of  a  solution  of  iodine  in  potassium 
iodide,  followed  by  the  addition  of  excess  of  caustic  soda, 
jS-naphthol  gives  a  clear  colourless  solution,  whilst  with 
o-naphthol,  the  liquid  becomes  turbid  and  is  coloured.  With 
a  mixture  of  the  two  naphthols,  the  depth  of  colour  produced 
is  proportional  to  the  amount  of  the  a-compound  present. 

—A.  S. 

Sandal-  Wood  in  Cocoa ;  Detection  cf .     Riechelmann 

and  Leuscher.  Zeits.  dffeiitl.  Chem'.,  8,  203— 204.  Chem. 
Centr.,  1902,  2,  [4],  303. 
The  presence  of  sandal-wood  in  chocolate  powders,  for  the 
coloration  ot  which  it  is  frequently  used,  can  easily  be 
■detected  microscopically.  For  detection  by  chemical  means, 
2 — 3  grms.  of  the  sample  are  shaken  in  a  test-tube  with 
10 c.c.  of  absolute  alcohol.  With  pure  cocoa,  the  solution 
lemains  colourless,  or  at  the  most,  has  only  a  yellowish  tinge  ; 
with  caustic  soda,  a  white  precipitate  is  produced  ;  alcoholic 
or  aqueous  ferric  chlnride  solution  gives  no  reaction.  The 
filtered  alcohoUc  extract  of  sandal-wood  gives  an  intense 
violet  coloration  with  caustic  soda  and  with  ferric  chloride. 
Even  a  faint  coloration  of  the  alcoholic  extract  of  a  cocoa, 
therefore,  renders  the  latter  open  to  suspicion.  The 
alcoholic  extract  is  then  treated  with  ferric  chloridu  a  violet 
coloration  indicating  the  presence  of  sandal-wood.— A.  S. 

ORGANIC— QUANTITA  TIVE. 

\B.osin  Oil ;  Determination  of  Mineral  Oil  in .     J.  H. 

Walker  and  C.  D.  Kobertshaw.    Analyst,  l'.i02, 27,  [317], 
238—239. 

I  The  authors  obtained  the  best  results  by  using  Valenta's 
lacetic  acid  method.  The  sp.  gr.  is  useful  as  a  preliminary 
Itest.  Mcllhiney's  method  (estimation  of  the  bromine 
1  substitution  figure)  and  Holde's  method  (solubility  in 
196  per  cent,  alcohol)  yielded  unsatisfactory  results. 

— W.  P.  S. 

ICre/afi'n   and    Gelose   in    Preserves ;    Detection    of  . 

A.  Desmouli^re.     Ann.  Chim.  anal,  appl.,  7,  201 — 204. 
Chem.  Centr.,  1902,  2,  [3],  300. 

IFOE  the  detection  of  gelose..  Menier,  in  1879,  recommended 
Imicroscopical  examination  for  the  presence  of  diatoms, 
Jinz.,  Grammatopkora  marina  and  Arachnoidiscus  Japonicus, 
l^vbich  are  retained  mechanically  by  the  marine  algSB  used 
as  raw  material  for  the  manufacture  of  gelose.  These  im- 
I  purities  are  now,  however,  removed  in  the  course  of  puritica- 
|tion  of  the  gelose,  so  that  microscopical  examinatioa  fails, 
land  recourse  must  be  bad  to  a  chemical  process.  The 
Imethod  of  detection  varies  according  to  whether  gelatin  is 
Ipresent  or  absent.  For  the  detection  of  gelatin,  20  grms.  of 
Ithe  preserve  are  treated  with  100  c.c.  of  90  per  cent,  alcohol, 
ladded  gradually,  and  the  mixture  allowed  to  stand  for  2 — 3 
Ihours.  The  liquid  is  carefully  decanted,  and  the  residue 
Idissolved  in  hot  water.  In  presence  of  gelatin,  the  solution 
Igives  precipitates  with  tannin  and  picric  acid,  whilst  with 
Iquicklime,  ammonia  is  evolved.  If  gelatin  has  been  found 
jto  be  present,  30  grms.  of  the  substance  are  dissolved  by 
jheating  on  the  water-bath  with  10  c.c.  of  water,  then  150  c.c. 


of  95  per  cent,  alcohol  are  added  gradually  with  stirring, 
the  mixture  is  allowed  to  stand  for  12  hours,  the  liquid 
decanted  and  the  residue  dissolved  in  50  c.c.  of  water.  The 
solution  is  boiled,  made  alkaline  with  iime  water,  boiled  for 
2 — 3  minutes,  and  strained  through  linen  to  remove  the 
calcium  pectate.  '1  he  clear  liijuid  is  neutralised  with  oxalic 
acid  (or  left  very  faintly  alkaline),  concentrated  to  30  c.c, 
2  c.c.  of  formol  added,  and  then  evaporated  to  dryness. 
The  residue  is  boiled  for  some  minutes  with  50  c.c.  of  water, 
filtered  through  a  hot-water  funnel,  and  the  filtrate  evapora- 
ted to  7—8  c.c.  If  gelose  be  present,  the  solution  on  cooling 
solidifies  to  a  jelly.  If  gelatin  be  absent,  the  precipitation 
with  alcohol  may  be  omitted,  in  other  respects  the  above 
method  is  followed.— A.  S. 


XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

Rays;     Hecquerel ,    and    Radio-active    Substances. 

F.   Giesol.     Zeits.  f.  Elektrochem.,  1902,8,  [33],  579— 
585. 

The  author  gives  a  summarj'  of  the  work  in  this  direction 
up  to  date,  showing  that,  at  the  present  time,  radio-active 
substances  may  be  classed  in  three  groups,  viz.: — (1)  Those 
which  are  intensely  and  permanently  active,  such  as  radium, 
actinium,  and  an  unknown  substance  found  hy  the  author  to 
be  associated  with  lead  in  the  radium  mother-liquors.  (2) 
Those  which  are  only  slightl}'  but  yet  permanently  active, 
such  as  uranium  and  thorium  ;  although  it  is  possible  that 
their  apparent  activit}'  may  be  due  to  the  presence  of  traces 
of  substances  belonging  to  the  first  group.  (3)  Those  which 
are  either  strongly  or  slightly  active,  but  which  gradually  lose 
their  activity  ;  such  as  polonium  .and  certain  rare  earths  from 
uranium  minerals.  These  are  probably  converted  into  the 
active  condition  by  "  induction  "  by  the  influence  of  sub- 
stances in  groups  (1)  and  (2). — W.  G.  M. 

Nitrogen  ;   Direct  Reduction  of  the  Oxides  of  ,  by  the 

Contact    Process.      P.    Sabatier   and   J.    B.    Senderens. 
Comptes  Kend.,  1902,  135,  [5],  278—281. 

It  is  well  known  that  platinum-black  brings  about  the  direct 
reduction  of  the  oxides  of  nitrogen  when  mixed  with  excess 
of  hydrogen ;  the  authors  have  studied  the  action  of  reduced 
nickel  and  copper  in  the  same  direction. 

Nitrous  oxide. — In  contact  with  reduced  nickel  the  re- 
duction of  nitrous  oxide  by  hydrogen  starts  immediately  in 
the  cold,  with  a  great  rise  of  temperature.  With  large 
excess  of  hydrogen,  nitrogen  is  the  sole  jjroduct  of  the 
reduction.  When  the  proportion  of  nitrous  oxide  is  in- 
creased, incandescence  occurs  and  complex  decomposition 
products  are  formed,  by  the  reduction  of  which  a  little 
ammonia  is  produced.  In  contact  with  reduced  copper  no 
reaction  takes  place  in  the  cold,  but  if  the  metal  be  heated  to 
180°  C,  the  reaction  is  the  same  as  with  nickel. 

Nitric  oxide  in  contact  with  reduced  nickel  or  copper 
does  not  react  with  hydrogen  in  the  cold  ;  but  if  the  metal 
be  heated  above  180°  C.  reduction  occurs  with  the  simul- 
taneous production  of  nitrogen  and  ammonia.  With  higher 
proportions  of  nitric  oxide,  incandescence  takes  place  with 
partial  oxidation  of  the  metal. 

Nitrogen  pero-ride,  mixed  with  hydrogen  by  passing  a 
current  of  the  latter  through  the  liquid  peroxide,  only  reacts 
in  the  cold  with  the  metals,  forming  nickel  or  copper 
nitrate;  but  if  the  metal  be  heated  to  180°  C,  reaction 
with  the  hydrogen  sets  in  with  a  considerable  production  of 
ammonia.  If  the  proportion  of  the  peroxide  be  increased, 
fumes  of  ammonium  nitrite  and  nitrate  are  observed,  in- 
candescence then  ensues,  followed  generally  by  a  violent 
explosion.  The  reaction  in  the  case  of  nitric  acid  vapours 
is  exactly  similar,  owing  to  the  partial  dissociation  of  these 
into  the  peroxide  and  oxygen,  ammonium  nitrate  may  con- 
dense on  the  cooler  parts  of  the  tube.  When  the  metal  is 
heated  to  350°  C,  no  nitrate  is  produced,  but  only  ammonia 
and  a  certain  quantity  of  nitrogen. 

The  contact  properties  of  reduced  nickel  and  copper  in 
these  reactions  are  very  similar  to  those  of  platinom-black. 

—J.  F.  B. 
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Cupric-Ammovivm  Chlorides  ;  Anhydrous .      Ciipric- 

Ammonium  Radicles.  Houzat.  Comptes  Rend.,  1902, 
135,  [S],  292-295. 
The  author  demonstrates  the  existence  of  a  series  of 
chlorides  of  the  complex  radicle  cupric-ammonium.  Three 
well  defined  members  have  been  prepared,  the  constitution 
of  which  may  be  represented  as  follows  : — 


Cu 


NH„   I 


HCl, 


Cu 


,  NH  NH< 
Cu/  !.2HCI, 

\  NH  NHj 

N(NH^)2 


iind 


.2  HCl 


N(NH,)„  J 


The  absorption  of  ammonia  gas  \>y  anhydrous  cupric 
chloride  is  at  first  very  rapid,  but  prolonged  treatment  is 
required  to  obtain  the  saturated  compound.  The  highest 
member  of  the  series,  CuCI„,  6NH3,  is  oiiK  obtainable  by 
using  liquefied  ammonia.  After  distilling  the  perfectly  dry 
gas  on  to  the  anhydrous  cupric  chloride,  the  excess  of 
ammonia  is  allowed  to  evaporate,  whilst  maintained  iit  a 
temperature  of  —  30°  C.  The  compound,  CuClj,  6NH3,  disso- 
ciates un<ler  atmospheric  pressure  >t  a  temperature  of  about 

90°  C.   to    "  "  "'         

about  140°  C,  forming  CuClj,  2XH3. 

CuOln,  2  NH3,  is  a  green  powder  which  gives  with  water  a 
precipitate  of  oxychloride.  CuCU,  4  NH3,  ie  a  blue  sub- 
stance soluble  in  a  small  quantity  of  water ;  the  solution 
deposits  a  precipitate  of  cupric  hydrate  on  dilution. 
CuClj,  CNHj,  is  a  blue  substance,  which  when  perfectly  an- 
hydrous has  not  a  very  deep  colour.  Its  solutions  when 
very  dilute  deposit  cupric  hydrate ;  it  is  insoluble  in 
liquefied  ammonia.  The  author  has  determined  the  thernio- 
chemical  relations  of  this  series  of  salts. — .J.  V.  H. 

Chromium    produced    hij    the     Alumino-ihermic     Method ; 

Chemical  Properties  of in  regard  to    Hi/druchloric 

Acid.      T.   Doring.      J.   fur   prakt.     Chem.,' 190-',    66, 
[14  &  15],  65— 103. 

Three  specimens  of  chromium  prepared  by  the  alumino- 
thermic  method  were  examined.  These  contained  re^j)ec- 
tively  per  cent.,  97-41,  97-95,  and  93-67,  C'r. ;  1-38,  1-00, 
aud  1-90,  Fe;  0-16,  0-12,  and  0-21,  Al ;  with  0-73,  0-69, 
and  0-36,  Si,  and  varying  proportions  of  Mn,  S,  As,  P,  and 
Cr203.  All  were  soluble  with  rapid  evolution  of  hydrogen, 
in  concentrated  hydrochloric  acid  in  the  cold,  and  in  very 
dilute  acid  on  gently  warniirg  the  mixture  ;  but  specimens 
1  and  2  (above)  were  less  readily  acted  upon  than  was 
specimen  3,  which  was  more  impure.  The  CrCIo  first  pro- 
duced by  treating  small  quantities  of  the  chromium  with 
HCl  was,  in  course  of  solution  (even  when  oxygen  was 
excluded),  converted  into  CrCls.  This  change  was  com- 
plete -when  the  temperature  of  the  solution  w;vs  about  20°  C, 
but,  strange  to  say,  not  quite  complete  at  100°  C,  at  the  hitter 
temperature  suffering  a  decided  falliug-oif.  It  was  due  to  the 
catalytic  action,  in  the  presence  of  HCl,  of  SiOj  produced 
by  oxidation  during  solution  of  the  Si  contained  in  the  Cr 
originally.  Experiments  with  pure  CrCU  solutions  showed 
that,  when  free  from  acid,  the  solution  exhibited  no  tendency 
to  become  converted  into  CrClj,  either  spontaneously  or  on 
the  addition  of  catalytic  agents ;  acid  solutions,  however, 
very  slowly  underwent  this  change,  with  evolution  of 
hydrogen,  whilst  the  addition  of  platinum  black,  finely 
divided  gold,  or  even  (but  in  this  case  more  gradually) 
silica,  increased  the  rapidity  of  the  reaction.  The  reaction 
is  due  to  the  direct  decomposition  of  HCl  without  the  inter- 
mediate decomposition  of  water  thus  : — 

2CrCl3  -I-  H2^2CrCl2  -h  2HC1  j 

as  may  be  shown  by  passing  HCl  gas  over  heated  CrClj. 

— W.  G.  M. 

Aromatic     Nitro-Compounds ;     Reactions    of  .        J. 

Meisenheimer.    Annalen,  323,  [2J,  205— 246.     (Seealso 

this  .Tournal,  1901,  39G  ;   1902,  542.) 
NiTRO-ANTHnAOENE  is  obtained  by  the  action  of  alkalis  on 
anthracene  nitrate  or  nitrite  (Liebermann  and  Liudemann), 
or  on  anthracene  methyluitrate  C15H13NO3  (A.  G.  Perkin, 


J.  Chem.  Soc,  1891,  634).  A  compound  soluble  in  water 
is  jiroduced  at  the  same  time,  which  the  author  shows  to  be 
identical  with  anthraquinone  oxime,  and  to  be  formed  by 
the  action  of  the  alkali  on  nitro-anthracene.  The  oxime 
readily  yields  an  acetyl  derivative  when  heated  with  acetyl 
chloride  or  acetic  anhydride  ;  this  confirms  Perkin*s  result, 
in  opposition  to  Schunck  and  Marchlewski.  The  action  of 
alkalis  on  nitro-anthracene  is  complicated :  5  per  cent. 
methyl  alcoholic  potash  at  the  ordinary  temperature  gives, 
by  addition,  the  potassium  salt  of  anthracene  methylnitrate, 
CHHg(N0jK)(0CH3),  which  is  very  unstable  and  readily 
passes  back  into  nitro-anthracene  ;  on  keeping,  it  decomposes 
into  anthraquinone,  methyloxanthranol,  and  potassium 
nitrite.  The  solution  of  the  salt,  by  the  action  of  alkali 
hypobromite,  gives  quantitatively  anthracene  bromomethyl- 
nitrate,  CnHgBr(ISrC>2)(OCH3),  which,  on  boiling  with 
alcohol,  yields  nitromethoxyanthracene. 

When  nitro-anthracene  is  boiled  with  10  per  cent,  methyl 
alcoholic  potash,  and  the  solution  is  precipitated  by  acetic 
acid  or  by  carbon  dioxide,  anthraquinone  oxime  dimethyl- 
acetal,  CnH8(OCH3)2(N.OH),  is  obtained.  The  saine 
product  is  obtained  from  anthracene  methylnitrate;  when 
oxidised  by  alkaline  ferrieyanide  it  yields  anthraquinone 
dimethylaeetal.  The  acetals  are  at  once  decomposed  by 
dilute  acids ;  thus  anthraquinone  dimethylaeetal  yields 
anthraquinone. 

/3-nitronaphthalene  reacts  with  methyl  alcoholic  potash 
in  the  same  manner  as  nitro  anthracene.  The  known  com  ■ 
bination  of  alcoholates  with  trinitrohenzene  derivatives 
takes  place  in  the  same  manner  as  the  formation  of  the 
analogous  compounds  mentioned  above :  the  nucleus 
assumes  a  quinoid  structure.  Trinitro-anisol  and  ctbyl 
alcoholic  potash  give  the  same  compound  as  trinitrophenelol 
and  methyl  alcoholic  potash.  The  compounds  obtained  in 
each  case  is  decomposed  by  acids  into  a  mixture  of  methyl  A 
and  ethyl  alcohols,  trinitrophenetol  and  trinitro-anisol.  The  H,; 
same  results  were  obtained  with  ethyl  and  t'-butyl  picrates. 
The  constitution  of  the  addition  compound  of  trinitro-aaisol 
and  potassium  ethylate  must  therefore  be  represented  by 

OCH3        OCHj 
\/ 


I 

N  =  O 

I 
OK 


-A.  C.  W. 


Casein;  Formation,  (if  a-Pi/rrolidinectirbonic  Acid  on  thi 

Hydrolijais    of  ,    by    .-ilhali.      E.    Fischer.      Zeits 

physiol.  Chem.,  35,  227—230.     Chem.  Centr.,  1902,  8 
[3],  284. 

The  author  has  previously  (Zeits.  physiol.  Chem.,  33,  ''>' 
given  cogent  reasons  for  his  contention  that  a-pyrrolidinc 
carbonic  acid  is  a  direct  product  of  the  hydrolysis  of  caseit 
by  hydrochloric  acid,  and  is  not  formed  by  a  secondari 
reaction.  He  now  shows  that  it  is  also  formed  on  th' 
hydrolysis  of  casein  by  alkali. — A.  S. 

Casein  ;     Action    of    Dilute    IViti  ic    Acid    on    .       J 

Habermann  and  R.   Ehrenfeld.      Zeits.  physiol.  Chem. 
35,  231—239.     Chem.  Centr.,  1902,  2,  [3],  285. 

In  studying  the  action  of  nitric  acid  on  albuminoids,  tb 
aim  is  usually  to  isolate  nitro-derivatives  of  the  protei' 
substances.  The  author  sought,  on  the  other  hand,  h 
completely  break  up  the  albumin  molecule  by  the  actioi 
of  nitric  acid,  and  to  obtain  crystalline  decomposition  pro 
ducts.  The  experiments  show  that  besides  the  previousl 
known  decomposition  products,  oxalic  acid  aud  /juiiro 
benzoic  acid,  hydroxyglutaric  acid  is  also  formed  by  lli 
action  of  nitric  acid  on  casein.  It  is  probably  produced  b 
the  action  of  nitrous  acid,  the  formation  of  which  cannc 
be  avoided,  on  the  glutaminic  acid  portion  of  the  Cttsci 
molecule. — A.  S. 
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Genliobiose ;  Preparation  and  Properties  of  Crystallised 
E.  Bourquelot  and  H.  Herissey.     Comptes  Rend., 

1902,135,  [5],  290—292. 

Gexiianose   (see   this  Journal,    1901,    76    and  386)   is  a 

trisaccharide  \yhich  is  split  up  on  regulated  hydrolysis   into 

I  molecule  of  fructose  and  1  molecule  of  gentiobiose.     The 

authors  have  made   a  further  study  of  this  latter   sugar 

which  they  have  prepared  in  the  crystallised  state. 

The  irentiobiose,  when  purified  by  means  of  alcohol  from 

I  all  admixture  with  fructose,  may  be  crystallised  either  from 

I  methyl  or  ethyl  alcohol,  the  product  having  a  bitter  taste. 

I  Gentiobiose  crystallised  from   methyl  alcohol  is  very  hygro- 

I  scopic  ;  it  is   dextrorotatory  and  exhibits  multirotation,  the 

I  rotation  of  the   freshly   prepared   solution   decreasing   on 

Islanding:  the  final  rotatory  power  [a],,  =   +8 "33°.     After 

I  drying  in  vacuo  over  sulphuric  acid,  the  crystals   contain 

I  2  molecules  of  methyl  alcohol ;  they   melt  in   their  methyl 

[alciihol  of  crystallisation  at  a  temperature  of  85- 5"  —  80'  C. 

J  The  alcohol  is  volatilised  on  further  heating,  and  the  sugar 

[swells  up   and   solidities,  melting  again  at  189°  —  195"  C. 

[When  crystallised  from  ethyl  alcohol,   gentiobiose  occurs 

I  in  the  anhydrous  form   without  alcohol  of  crystallisation, 

I  melting  at   190°  —  ISb"  C.     The  sugar   is   dextrorotatory 

I  but,  unlike  the  modification  crystallised  from  methyl  alcohol, 

the  rotation  of  the  freshly  prepared  solution  increases   on 

1  standing  ;  in  fact,  the  solution  is  laevorotatory  at  first.    The 

I  final  rotator_\'  power  is  [a]i,  =   +9'61'',  which  is  identical 

I  with  that  of  the  other  modification  after  allowing  for   the 

I  methyl  alcohol  of  crystallisation — J.  F.  B. 

I  Araban  ;   Behaviour  of ,  to  Fehling's  Solution.    E.  Sal- 

kowski.      Zeits.  physiol.  Chem.,  35,   240 — 245.      Chem. 
Centr.,  1902,  2,  [3],  -'64. 

I  Thk  author  has  previously  shown  (Zeits.  physiol.  Chem.,  34, 
1 165!)  that  xylan  gives  a  precipitate  with  Fehling's  solution, 
I  whilst  araban  extracted  from   beet-chips   [or  cherry  gum 

("  Kirschgummi  ")]  with  alkali  does  not.  Aqueous  solu- 
ktions  of  gum  arable,  on  the  other  hand,  give,  with 
I  Fehling's  solution,  a  precipitate  consisting  of  an  araban- 
I  alkali-copper  compound.     The  precipitate  is  produced  even 

if  the  gum  be  first  treated  with  alkali ;  excess  of  Fehling's 

solution  hinders  the  precipitation.  It  appears,  therefore, 
I  that  the  araban  extracted  by  alkali  from  beet-chips,  although 

it  yields  /-arabinose,  is  not  identical  with  th3  araban  of  gum 
I  arable. — A.  S. 

English  I'.\tent. 

I  Absorbent  Mineral  Preparation,  and  Process  for  the 
Manujacture  thereof.  A.  G.  Saunders,  Adelaide,  Aus- 
tralia.    Eng.  Pat.  14,590,  June  30,  1902. 

Carbonaceous  clay — such  as  that  found  near  Lake  Albert, 
South  Australia — is  ground  to  a  fine  powder  and  soaked 
in  water  to  allow  the  impurities  to  settle  ;  the  clean  clay  is 
then  boiled  at  a  high  temperature  with  caustic  soda,  and 
kept  thoroughly  agitated,  and  afterwards  washed  with  dilute 
sulohuric  acid,  allowed  to  cool,  washed  with  water,  and 
I  dried.— W.  C.  H. 


^eto  fiooks!. 

\  MONOGHAPHIEN     UBER       ANGEWANDTE        ElEKTROCHKMIE. 

Bel.  II.  Die  Gewinnung  des  Aluminiums  und  dessen 
Beileutung  fiir  Handel  und  Industrie,  ^'on  Adolphe 
iliNEi;  ins  Deutsche  iibertragen  von  Dr.  Emil  Abel. 
Wilhelm  Knapp,  lialle  a/S.,  Germany.    1902.  Price  M.  7. 

iVoL.  I.  of  this  series  was  notified  in  this  Journal,  1902, 
I  piige  729  (Die  Eiektrolyse  des  Wasser.-).  The  present 
I  volume,  II.,  similar  in  style  to  the  preceding,  contains  126 
I  pages  of  subject-matter,  illustrated  with  57  engravings  and 

IS  tables,  and  followed  by  an  alphabetical  index  of  names 
I  of  authors.  The  subject  is  treated  under  the  following 
I  subdivisions : — I.  Processes  for  the  Preparation  of  Alu- 
I  minium.      a.    Chemical    Methods.        b.    Electro-chemical 

'Methods.      II.  Aluminium   and   its   Alloys.      Methods   of 

Preparation  and  Use. 


Methods  of  Gas  Analysis.  By  Dr.  Wai.ther  Hempel 
Translated  from  the  3rd  German  Edition  and  considerably 
enlarged  by  L.  M.  Dennis,  Professor  of  Analytical  and 
Inorganic  Chemistry  in  Cornell  University.  The  Mac- 
millan  Company,  New  York,  U..S.A,  1902.  Macmillau 
and  Co.,  Ltd.,  London.     1902.     Price  10s.  net. 

8vo  volume  of  474  pages,  illustrated  with  136  engravings, 
eight  tables,  and  alphabetical  indexes  of  subjects  and 
authors'  names.  The  subject-matter  is  divided  into  three 
parts,  and  these  are  sulidivided  as  follows  :  —  Part  I. 
General  Methods.  I.  and  II.  Collecting,  Keeping,  and 
Measuring  of  Gas.  III.  Apparatus  for  Gas  Analysis  with 
Water  as  the  Confining  Liquid.  IV.  Ditto  with  Mercnry 
as  the  Confining  Liquid.  V.  Laboratory  Arrangements 
and  Fittings.  VI.  Purification  of  Mercury.  VII.  Analysis, 
using  ordinary  Absorption  Apparatus.  Part  II.  Special 
Methods.  I.  and  II.  Absorption  Analysis.  &c.  III. 
Combustion  of  Gases.  IV.  Determining  the  Various 
Gases.  Past  III.  Practical  Applications  of  Gas 
Analysis.  I.  Furnace  Gases.  II.  Illuminating  Gas. 
III.  Acetylene  Gas.  IV.  Gases  occurring  in  Sulphuric 
Acid  Manufacture.  V.  Gases  in  the  Electrolysis  of  Chlorides. 
Vl.  Gases  in  Bleaching  Powder  Making.  VII.  Atmo- 
spheric Air.  VIII.  Gases  produced  by  Li%-ing  Bacteria. 
IX.  Fluorine  as  Silicon  Tetrafluoride.  X.  Analysis  of  Salt- 
petre, Nitroglycerin,  Guncottou,  &o.  XI.  Elemeutarv 
Analysis  of  Organic  Substances,  and  determining  the  C,  H, 
and  N  simultaneously.  XII.  and  XIII.  Calorimetric 
Method  for  Determining  the  Heating  Power  of  Fuel,  &c. 
XIV.  Sulphur  in  Coal,  &c.  XV.  Methane  by  Flame  Test. 
XVI.  The  Gas  Lantern.  XVII,  Carbon  in  Iron.  XVIII. 
Determining  Volumetrically  the  Strength  of  Chloride  of 
Lime,  Pyrolusite,  Potassium  Permanganate,  and  Hydrogen 
Peroxide,  &c. 

On  Cane  Shoae  and  the  Process  of  its  Manufac- 
ture IN  Java.  By  H.  C.  Prinsen  Geerligs,  Director 
of  the  "  West -Java  "  Sugar  Experiment  Station,  Kagok- 
Pekalonga.  2nd  Edition.  Revised  and  Enlarged.  Office 
of  the  "  Sugar  Caoe,"  Altrincham,  Manchester.  1902. 
Price,  post  free,  5s.  3d. 

8vo  volume,  containing  preface  to  the  first  and  present 
edition,  table  of  contents,  106  pages  of  subject-matter,  and 
the  alphabetical  index.  The  subject  is  subdivided  into 
four  parts:  Part  I.  The  Raw  M.aterial.  (i.)  The  Sugar 
Cane  and  its  Constituents,  (li.)  Distribution  of  the  Con- 
stituents in  the  Cane.  Part  II.  Sugar  Manufacture. 
(i.)  Extraction  of  the  Juice,  (ii.)  Composition  of  ihe 
Juice,  (iii.)  Chitification.  (iv.)  Concentration  of  the  Juice. 
(v.)  Curing  of  the  First  Sugar.  (vi.)  After-Products, 
(vii.)  Exhausted  Moiiisses.  Part  III.  Chemicals  used 
IN  Cane  Sugar  Manufacture.     Part  IV.  Tables. 

Utilisation  of  Waste  Products.  A  Treatise  on  the 
Rational  Utilisation,  Recovery,  and  Treatment  of  Waste 
Products  of  all  Kinds.  By  Dr.  Theodor  Roller.  Trans- 
lated from  the  German  Second  Edition  by  a  Technical 
Chemist.  Scott,  Greenwood,  and  Co.,  19,  Ludgate  Hill, 
London,  E.G.     1902.     Price  7s.  ad.  net. 

This  work,  an  8vo  volume,  contains  preface,  table  of 
contents,  subject-matter  filling  276  pages,  and  the  alpha- 
betical index.  It  contains  22  illustrations,  and  deals  with 
59  waste  products. 

Text     Book     op     Electbo-Chemistrt.       By     Svanpe 
Arrhenius.       Translated   by    John    McCrae,    Ph.D. 
Longmans,    Green,    and    Co.,    39,    Paternoster     Row, 
London  ;     New     York,    and     Bombay.       1902.       Price 
9s.  6d.  net. 
Volume  of  large  8vo  size,  containing  the  preface,  312  pages 
of  subject-matter,  illustrated  with   58  engravings,  a  copious 
series   of   references  to  literature,   tiUing  nine   pages,  and 
indexes   of  authors*  names  :ind  subject-matter.     The  sub- 
divisions under  which  the  whole  subject  is  treated  are  as 
follows : — I.  Fundamental   Physical   and  Chemical  Concep- 
tions,    ll.  Older  Electro-Chemical  Views.     III.     The  Laws 
of  Avogadro    and    van't    Hoti.      IV.  Vapour   Pressure  of 
Solutions.     V.  Boiling  and   Freezing   Points   of  Solutions. 
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VI.  General  Conditions  of  Equilibrium.  VII.  Velocity  of 
Reaction.  Vlll.  Electrolytes.  Electrolytic  Dissociation. 
IX.  Conductivity  of  Electrolytes.  X.  Degree  of  Dissociation 
and  Dissociation  Constant.  XI.  Additive  Properties  of 
Solutions.  XII.  Equilibrium  between  Several  Electrolytes. 
XIII.  Calculation  of  Electromotive  Forces.  XIV.  Potential 
Difference  between  two  Bodies.  XV.  Oxidation  and 
Keduction  Elements,  Secondary  Elements.  XVI.  Electro- 
Analysis.  XVII.  Development  of  Heat  by  the  Electric 
Current. 


Craae  3^epart. 


11.— FUEL,  Etc. 

Alcohol  for  Fire-Engines  in  Hanover. 

U.S.  Cons.  Reps.,  Aug.  4,  1902. 

The  chief  of  the  Fire  Department  at  Hanover  has  con- 
structed an  alcohol-firing  apparatus,  in  connection  with  an 
automobile  lire  engine,  which  is  said  to  be  satisfactory. 
The  Fire  Department  of  this  city  had  been  using  the  tirst 
automobile  fire-engine  iu  Germany,  which  does  away  with 
the  disadvantages  of  smoUe  and  noise  during  the  trip,  and 
it  proposes  to  procure  another  alcohol  automobile  engine. 

III.— TAR  PRODUCTS,  PETROLEUM,  Etc. 

Petroleuji  in-Sodth  Australia. 

U.S.  Cons.  Reps.,  Aug.  7,  1902. 

It  is  reported  that  an  oil-spring  of  good  quality  has 
been  discovered  in  the  south-eastern  district  of  South 
Australia.  The  spring  is  near  the  mouth  of  the  Murray 
River  and  the  little  town  of  Menirgie,  on  the  eastern 
shore  of  Lake  Albert.  The  oil  exudes  from  the  banks  of 
Like  Coorong,  and  also  from  the  more  southern  coast  line. 

PeTROLEDM    PRODfCTIO.N-    IN    ROCMANIA. 

Foreign  Office  Annual  Series,  IVo.  2S74. 

Tons. 

186i 3,01» 

1S72 12,697 

ISya 58.170 

1895 76,660 

1898 140,700 

1899 182.540 

1900 a2*,7«l) 

In  the  12  mouths,  April,  1900  to  March,  1901,  the  total 
export  was  75,879  tons,  viz.  ;— 

Tons 

Crude  petroleum 46,172 

Retined  petroleum 22,367 

benzine 4,145 

Jlineral  oil 3.3 

Petroleum  residue 3,163 

The  petroleum  industry  is  in  a  cramped  state  through 
want  of  capital.  Railway  charges  are  high  and  tank 
w-agj.'ons  scarce,  thouijh  the  railways  do  indirectly  contribute 
to  the  development  of  the  industry  by  emplojing  petroleum 
as  fuel.  The  various  projects  for  the  laying  of  a  pipe  line 
remain  in  abej  ance.  Xo  concessions  were  granted  during 
190  1.  !he  production  for  1901  is  estimated  at  about 
250,000  tons.  Uf  this  quantitj-,  the  "  Steaua  Romana  " 
produces  nearly  50  per  cent.,  all  from  the  Prahova  district. 
The  amount  of  oil  coming  from  Moldavia  has  not  increased. 

The  petroleum  retiueries  have  made  some  progress,  and 
benzine  is  now  exported  to  Germany.  There  are  about 
.'.■J  refineries,  of  which  those  of  the  "  Steaua  Romana  "  are 
the  largest,  and  monopolise  nearly  two-thirds  of  the 
available  anujunt  of  crude  oil.  These  refineries  treated, 
during  the  first  nine  months  of  1901,  ahout  140,970  tons  of 
crude  petroleum,  and  delivered  some  37,787  tons  of  refined 
oil,  besides  grease  and  benzine,  and  58,778  tons  of  residue, 
equivalent  to  80,000  tous  of  imported  coal. 


It  is  estimated  that   Roumanian   crude  petroleum  yields  'j 
about  55   per  cent,  of    benzine  and  kerosene.      The  flash 
point  is  high. 

The  home  consumption  of  petroleum  amounts  to  abont 
30,000  tons  of  refined  oil,  and  2,000  tons  of  benzine. 
Lubricating  oils,  which  might  be  easily  produced,  are 
neglected,  as  is  also  the  production  of  vaseline.  Prices 
rule  usually  very  low ;  they  were  unnaturally  forced  up 
during  the  winter  of  1899 — 1900,  but  fell  again.  Refined 
kerosene  fetched  ahout  6/.  per  ton.  For  crude  oil,  1/.  is. 
per  ton  free  to  railway  station  may  be  considered  as  the-  i| 
average  price  during  recent  years. 

Nearly  all  the  sugar  mills,  distilleries,  gasworks,  hospitals, 
and  manufactories  in  Rouniania  now  use  petrt^leum  refuse 
as  fuel,  as  well  as  the  State  railway,  which  employs  it 
largely  lor  its  locomotives.  During  the  last  iwo  years,  the 
price  of  British  coal  has  amounted  to  about  2l.  per  toiu 
Considering  that  the  heating  effect  of  petroleum  residue  is 
about  one  and  a  half  times  that  of  coal,  and  taking  the 
prices  of  coal  at  2l.  per  ton,  the  comparative  value  of 
petroleum  residue  is  equivalent  to  ')/.  a  Ion,  but  its  average 
price  is  about  1/.  12a-.,  and  crude,  1/.  8s.  per  ton. 

Petroleum  in  Tkinidad. 

Bd.  of  Trade  J.,  Aug.  21,  1902. 

Oil-wells    are    being     exploited,   some    a    little    to    the ' 
north    of   the   Pitch    Lake,   and   others  at    Guayaguayare, 
in  the   extreme  south-eastern  corner  of  the  island.     These 
last  are  supposed  to  be  the  richest.     X^o  great  quantity  has  j.^' 
as  yet   been   brought   to   the   surface,  operations    being  id  f^j 
abeyance  until  ample  storage  is   provided  ;  but  the  experts  ' 
in  charge  of  the  works  believe  that  the  supply  is  very  hu-^c. 
Analytical  reports  speak  most  favourably  of  the  oil,  which  is 
said  to  be  rich  in  illuminating  and  lubricating  coustituems, 
and  to  lend  itself  readily  to  refining. 


V. -PREPARING,  BLEACHING,  Etc., 
TEXTILES,   YARIfS,  AND  FIBRES. 

Blue  Prints  in  Liberia.  .j^i 

Foreign  Office  Annual  Series,  No.  2875. 

Among  the  cottons  imported  of  German  manufacture  a 
favourite  article  is  what  is  known  as  German  "blaudruck" 
(blue  print).  Hitherto  the  British  manufacturer  has  not 
succeeded  in  producing  an  exactly  similar  article.  Several 
attempts  have  been  made,  but  the  difference  has  at  once 
been  detected,  and  the  British-made  jtrmt  has  become  locally 
known  as  "  imitation  German."  It  is  made  in  12  yard 
pieces,  27  to  38  inches  wide,  and  its  selling  price  iu  Liberia 
is  Ss.  in  cash,  or  10s.  in  produce. 

A  sample  of  this  material  has  been  sent  to  the  Association 
of  Chambers  of  Commerce. 

VII.— ACIDS,   ALKALIS.    SALTS,   Etc. 

Sulphur  Trade  of  Sicily. 

Eng.  and  Mining  J.,  Aug.  2,  1902. 

Since  the  organisation  of  the  Anglo-Sicilian  Sulphur 
Company,  in  which  British  and  Italian  capital  is  largely 
interested,  the  sulphur  industry  ot  Sicily  has  become  more 
prosperous.  The  Anglo-Sicilian  Company  is  in  control  of 
fully  85  per  cent,  of  the  sulphur  production  of  Sicily,  as 
a  result  of  a  long  time  agreement  with  the  miners.  The 
Company  has  a  capital  of  less  than  3,500,000  dols.,  upon 
which  it  has  paid,  in  five  years  to  1901,  dividends  of  43j  per 
cent.  It  is  said  that  the  profits  Irom  the  sale  ot  sulphur 
at  ruling  prices  are  large  ;  but  on  the  other  hand,  money 
is  required  to  carry  the  heavy  stocks  now  on  hand.  The 
financial  standing  of  the  sjndicate  is  strong,  and  there 
seems  httle  doubt  that  a  change  in  the  busiuess  policy  will 
be  made  before  the  renewal  agreement  with  producers  comes 
up  some  time  hence.  In  the  nceantime,  there  is  competition 
with  the  outside  operators,  who  produce  about  15  per  cent 
of  the  sulphur.  Occasionally  the  syndicate  meets  them 
with  a  small  reduction  in  price. 
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The  monthly  exports  from  Sicilian  ports,  from  Jan.  to 
"sy  inclusive,  compare  with  last  year  as  follows,  in  long 
ons: — 


Month. 


^annary 

February  

Vlarih 

ipril 

Slay 

Total 
[J.S.  imports 


1901. 


3-2,6»4 
45.471 
67,638 
66,776 
42,713 


255.192 
63,189 


41,692 
40,221 
54,263 
58,34« 

27,089 


231,611 
79,604 


The  decrease  iu  this  year's  exports  is  equal  to  9-3  per 
•ent. ;  this  is  due  chiefly  to  the  curtailed  consumption  in 
France  since  the  termination  of  the  sulphur  refiners'  agree- 
uent  with  the  Sicilian  producers  some  months  ago. 

The  imports  into  the  United  States  this  year  have 
ncreased  about  26  per  cent.  This  is  credited  wholly  to 
he  paper-pulp  manufacturers,  as  sulphuric  acid  makers 
ire  now  u?ing  more  pyrites  owing  to  the  high  prices  asked 
or  sulphur. 

Stocks  at  shipping  ports  in  Sicily  this  year  are  considerably 
arger  than  in  1901.  On  Jan.  i,  190-2,  they  were  310,123 
ons,  whilst  a  month  later  they  were  31.'5,634  tons,  which  is 
he  largest  in  over  two  years.  In  March  and  April,  heavy 
'xports  reduced  the  stock  to  251,815  tons  ;  on  May  1  and 
m  June  1,  they  were  262,292  tons,  which  compares  with 
72,.509  tons,  on  June  1,  1901,  and  186.290  tons,  on  June  I, 
900.  The  stocks  show  conclusively  that  the  syndicate 
nines  are  producing  a  large  quantitj-  of  sulphur,  notwith- 
taiiding  the  curtailment  in  exports. 

On  the  other  hand  prices  continue  to  rule  high.  Below 
re  give  the  average  selling  prices,  f.o.b.  shipping  port  in 
Mcily,  in  the  five  months  ended  May  31,  as  compared  with 
he  corresponding  period  last  year  : — 


1901. 

1902. 

Jest,  numiied,  2nds 

3rds 

Dols. 

18-72 
16-67 

19-82 
21-57 
23-59 
'22-66 

Dols. 

20-21 
17-94 

ielined  block  (100  °  c) 

20*63 

ublimed  flowers,  pui-e  (bacs)  . . . 
„             „        em-rent 

•24-60 
22-67 

There  has  been  a  marked  increase  in  prices  this  year, 
Ind  from  present  indications,  the  producing  syndicate  will 
|iot  deviate  from  its  policy. 

Carbonic  Acid  Gas  in  the  Babs  of  Passesgbr 

Steamers. 

Bd.  of  Trade  Notice,  Attg.  1902. 

The  whole  apparatus,  including  the   cask  containing  the 

eer  and  the  bottle  containiug  the  carbonic  acid  gas  (COo), 

houid  be  enclosed  in  a  cupboard   made  of  stout  material 

Ind  provided  with  a   clcse-fitting  door,  well  secured ;  the 

Ippboard  should  be  ventilated  to  the  open   air  by  means  of 

pipe  of  not  less  than   2^  inches  diameter  and  the  upper 

id  protected  by  a  goose-neck. 

IThe  pressure  gauge,  and  the  key  for  turning  the  valve  of 
le  bottle,  to  be  outside  the  cupboard. 

I  It  is  assumed  that  only  one  cylinder  will  be  used  at  a 
He,  that  it  does  not  contain  more  than  20  lb.  of  gas,  and 
atit  complies  both  as  to  materials  and  test  wiih  the 
Bcification  of  the  Departmental  Committee,  a  Summary 
f  which  will  be  found  in  the  "  Keport  of  the  Committee 
ppointed  to  inquire  into  the  Causes  of  the  Explosion  and 
Be  Precautions  required  to  ensure  the  Safety  of  Cylinders 
^,Compressed  Gas"  of  1896,  pp.  22—24. 

Potash  Salts  iNorsTay  i>-  Germany. 
Eng.  and  Mining  J.,  Aug  2,  1902. 

I  The  production  of  potassium  salts  is  steadily   growing. 
Byery  effort  is  being  made  to  induce  agriculturists  to  use 


more  potash  salts,  especially  by  the  German  Potash 
Syndicate.  This  syndicate  includes  about  20  of  the  best 
properties,  fully  one-half  of  which  have  already  proved 
excellent  investments,  whilst  the  others,  now  in  course  of 
development,  are  yielding  satisfactory  profits.  To  show 
the  magnitude  of  this  business,  the  following  are  its 
shipments  during  1900  and  1901,  as  officially  reported, 
in  metric  tons  : — 


1900. 

Potassium  chloride,  80  % 

191,422 

31,255 

882 

12,150 

368 

28,508 

126,089 

1,099,631 

58,368 

197,474 
28,159 

7.il 
11,760 

361 

Sulph.  pot.-niagnesium,cryst..  40  %.. 
^.    ,.                                calc..48°/o... 
Kieserite,  calcined 

Pot.  manure  salt,  20—40  % 

140.683 

1,347,323 

85,245 

Carnallite 

Total  tons  . 


1,547,663 


1,838,473 


This  table  shows  that  there  has  been  an  increase  of 
nearly  19  per  cent.  In  the  shipments  in  1901,  due  chiefly 
to  the  heavy  consumption  of  kainit  and  manure  salt.  Of 
the  total  shipped  in  1901,  the  United  States  received 
373,245  tons,  ur  20-3  per  cent.,  as  against  314,556  tons, 
or  20  -  3  per  cent.,  in  1 900.  The  heaviest  buyers  in  the  United 
States,  the  second  largest  consumers,  are  the  Virginia- 
Carolina  Chemical  Co.  and  the  American  Agricultural 
Chemical  Co.  In  order  to  obtain  its  supply  of  potash 
salts,  the  former  recently  sent  experts  to  Germany  to 
make  proper  arrangements,  and  after  buying  a  promising 
independent  property  for  a  large  sum,  succeeded  in  inducing 
the  German  Polash  Syndicate  to  make  advantageous  terms. 
Now  the  Virginia-Carolina  Co.  will  receive  its  potash  salts 
at  lower  prices  than  others,  and  it  is  likely  that  a  similar 
arrangement  will  be  made  with  the  American  Agricultural 
Chemical  Co. 

The  consumption  in  Germany  last  year  showed  a  substan- 
tial gain  over  1900,  owing  to  the  heavy  use  by  the  beet-sugar 
growers.  In  1901,  the  shipments  of  potash  salts  for  German 
users  aggregated  1,069,334  tons,  equal  to  58-2  per  cent,  of 
the  total  sold,  as  compared  with  910,483  tons,  or  588 
per  cent.,  in  1900. 

Other  large  buyers,  in  1901,  were  France,  Great  Britain, 
Norway  and  Sweden,  Denmark,  Belgium,  and  Holland. 
Kussia  is  also  consuming  larger  quantities  than  formerly,  but 
the  total  is  still  too  small  to  receive  attention. 

Mining  is  active  in  nearly  every  locality  where  indications 
warrant  the  expenditure.  Renewed  efforts  are  being  made 
to  sink  deep  shafts,  as  borings  have  shown  an  excellent 
quality  of  potash  at  3,250  ft.  The  heavy  flow  of  water  at 
about  1,000  ft.  and  less  has  prevented  the  sinking  of  deep 
shafts.  In  fact,  considerable  money  has  already  been  spent  in 
this  direction  without  success.  Three  of  the  prominent  com- 
panies— the  Konnenberg,  the  Benthe,  and  the  Hansa- 
Silberberg  —  are  sinking  deeper  shafts.  The  Bcnthe- 
Walmont  Co.  had  a  shaft  down  about  850  ft.  when  an  inrush 
of  water  completely  ruined  the  workings.  Boring  companies 
are  busy  proving  ground,  and  in  the  Limeburger  Heath 
field  very  satisfactor}'  work  is  being  done.  The  Einigkeit, 
also  known  as  the  trade  union,  near  Ealiersleben,  is  dnlling, 
and  at  a  depth  of  1,160  ft.  has  struck  a  layer  of  potash  of 
first-class  quality. 

Fuller's  Earth   Production  in  the  United  States. 
Eng.  and  Mining  J.,  Aug.  2,  1902. 

The  reports  made  to  the  United  States  Geological  Survey 
show  that  the  production  of  fuller's  earth,  in  1901,  was 
14,112  short  tons,  an  increase  of  4,414  short  tons,  or  45  per 
cent,  over  the  production  of  the  previous  year.  This  is  the 
largest  production  since  1898.  The  greater  part  of  last 
year's  product  was  obtained  from  the  vicinitj-  of  Quincy, 
Fla.  Small  quantities  were  contributed  by  three  other 
States — Arkansas,  Colorado,  and  New  York. 

Not  only  in  the  production,  but  also  in  the  importation  of 
fuller's  earth  into  the  United  States,  was  there  a  noticeable 
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increase — of  the  unmauufactureil  materials,  2,9 18  long  tons  ; 
of  mauufiictured  fuller's  earth,  7,851  long  tons;  a  total  im- 
portation of  10,769  tons.  During  1900,  8,173  long  tons  were 
imported. 

Production  of  Salt  in  the  United  Statks. 

Mineral  Resources  of  U.S.A.,  1901,  and  Eng.  and 
Mininy  J.,  Avg.  9,  1902. 

The  production  of  salt  in  the  United  States,  during  1900 
and  1901,  was  the  largest  for  any  two  individual  years  yet 
recorded. 

The  total  production,  in  1901,  was  20,566,661  barrels  of 
280  lb.  each,  a  decrease  of  303,681  barrels,  or  To  per  cent, 
from  the  production  of  20,869,342  barrels  for  1900.  The 
value  of  the  salt  produced,  in  1901,  was  6,617,449  dols.,  a 
decrease  of  327,154  dols.  from  the  value  of  6,944,603  dols., 
in  1900.  The  corresponding  figures  for  1899  were  9.768,614 
barrels,  valued  at  6,867,467  dols. 

Under  the  production  of  salt  is  included  salt  in  brine, 
which  is  used  in  very  large  quantities  for  the  manu- 
facture of  soda-ash,  sodium  bicarbonate,  caustic  soda,  and 
other  sodium  salts.  During  1901,  the  United  States  manu- 
factured 529,104  short  tons  of  sodium  salts  of  all  varieties, 
and  the  quantity  of  salt,  chiefly  in  the  form  of  brine, 
required  to  make  this  product  was  in  excess  of  1,000,000 
short  tons,  equivalent  to  more  than  4,000,000  barrels. 

Kdlphdric  Acid  in  Chile. 
Bd.  of  Trade  J.,  Aug.  28,  1902. 

In  the  Chilean  Diario  Oficial.  of  12th  June  last,  was 
published  the  text  of  a  law  recently  passed  by  the  National 
Congress  which  reads  as  follows : — 

Article  I. — A  bounty  of  3  centavos  will  be  given  for  each 
kilo,  of  sulphuric  acid  at  60"  B.  which  is  manufactured 
in  the  country,  provided  that  the  annual  pioAiction  of  each 
factory  is  not  less  than  1 ,500  metric  tons. 

Article  II. — In  order  to  enjoy  t\.\s  bounty,  those 
interested  must  commence  the  installation  of  their  factories 
within  a  year  of  the  promulgation  of  this  law. 

Article  III.— The  President  of  the  Republic  is  authorised 
to  expend  50,000  pesos  annually  for  five  years  for  the 
purpose  of  paying  the  bounties  mentioned  in  Article  I. 

Article  IV.— If  the  .sum  of  50,000  pesos  be  found  insuf- 
ficient to  pay  the  bounty  ibr  the  total  production,  it  will  be 
divided  in  the  proportion  of  the  production  of  each  factory. 

In  connection  with  this  subject,  the  Bulletin  Commercial 
(Brussels)  of  16th  inst.  points  out  that  the  necessary 
pyrites  are  very  plentiful  in  Chile,  and  adds  that  sulphuric 
acid  should  find  an  important  opening  in  the  treatment  by 
the  wet  process  of  poor  copper  ores,  which  are  found 
abundantly  in  the  Cordilleras. 

SOLPHATE    OF    Coi'PER    IN    AlgEKIA. 

Foreign  Office  Annual  Series,  Ao.  2881. 
The  British  Vice-Consul  at  Bone  reports  that  the  demand 
for  sulphate  of  copper  increases,  190  tons  being  imported  in 
1901,  of  which  133  tons  came  from  the  United  Kingdom. 

IX.— BUILDING  MATERIALS   Etc 

Cement  Imports  of  the  ITnited  States. 
Eng.  and  Mining  J.,  Aug.  9,  1902. 
Imports  of  cement  of  all  kinds  into  the  United  States  for 
the  fiscal  year  ended  June  30th  are  reported  by  the  Bureau 
of  Statistics  as  follows,  in  short  tons  : — 


19111. 


1902. 


Great  Britain I 

Belgium 

France 

fJermany 

Other  European  countries  . . . 

Canada 

Other  countries 

Totals 


30,212 

9,716 

10],5-il 

S2.fl.'j3 

li,348 

2,.SSIl 

104,820 

113,528 

ll.ilSS 

1.62B 

1,1(17 

774 

3,311 

!)34 

31i).385 


A  decrease  was  shown  in  every  case.  This  illustrate 
the  extent  to  which  cement  made  in  the  United  States  i 
replacing  the  imported  descriptions. 


X.— MET  ALL  URG  Y. 

Manganese  Ore  Proddction  of  the  United  Staxes.!| 
Eng.  and  Mining  J.,  Aug.  2,  1902. 

The  total  production  of  manganese  ores  in  the  Uniti 
States,  during  1901,  as  reported  by  the  Geological  Survejf 
araouitted  to  11,995  long  tons,  valued  at  110,722  dols.,  ^1 
compared  with  11,711  hmg  tons,  valued  at  100,289  doUlif 
in  1900,  an  increase  of  only  224  tons,  or  about  2  per  eent.r 
but  the  average  value  per  ton  increased  from  8  •  52  dels.,  ii| 
1900,  to  9-73  dols.,  in  1901,  or  1    21  dols.  per  ton.  ■ 

In  1901,  eight  States  contributed  to   the  total,  Alaban 
Missouri  and  Utah  being  added  to  the  1900  list.     Monta^ 
a  former  producer,  reported   no  ore  mined.     As   in  190 
Virginia  heads  the  list  of  production,  Georgia  being  seconcj 
and  Utah  ranking  third ;    the  combined   product  of  the 
three  States  amounted  to  10,849  tons,  or  90  per  cent,  of  ( 
total  for  the  United  States.     At  no  time  since  1891  has  tU 
annual  production  of  manganese  ores  exceeded  16,000  lo 
tons,  which  sugeests  that  the  domestic  manganese  induslj 
has  not  developed  mto  one  of  importance  so  far  as  quanti 
is  concerned.      The  bulk   of  the  supply  still    comes   fn 
foreign  countries. 

The  amount  of  manganese  ores  imported  in  the  Un 
States,  during  1901,  was  165,722  long  tons,  valued^ 
1,486,573  dols.,  or  897  dols.  per  ton,  as  compared  will] 
imports  of  256,252  long  tons,  valued  at  2,042,361  dols., 
7-97  dols.  per  ton,  in  1900.  In  1901,  foreign  fen 
manganese  and  spiegeleisen  were  attractively  low  in  prio 
and  a  number  of  the  largest  companies  preferred  to  impol 
such  manganese  metal  as  might  be  required  rather  tfatf 
to  manufacture  it. 

The  principal  shippers  to  the  United  States,  id  1901,  wci!] 
Brazil,  Russia,  Cuba,  Turkey,  Chile,  and  India,  in  the  ordtJ 
named.     The  importation   by  customs  districts  shows  ttul 
over  half  of  the  total  foreign  manganese  ore  was  receiT^J 
at  the  port  of  Baltimore,  and  about  one-seventh    at  PliiU' 
delphia.     The  average   domestic   production  for   13  ye 
was   13,949   long  tons,   valued   at    125,7  73  dols.,  and  i 
average  imports   in  the  same  period  amounted  annually  i 
92,413  long  tons,  valued  at  853,627  dols.      Manganese  ofl 
to  the  amount  of  21,627  long  tons  was  imported  into  tlj)j 
United  States  from  Cuba,  in  1901,  and  it  is    probable  th 
Cuba  will  continue  to  be  an    important  source  of   supply  c] 
manganese  ores  for  the  United  States.    Russia  is  the  large!  I 
contributor  of  manganese  ores,  nearly  all  the  world's  outpt  J 
being  credited   to   that  countrj.      'I'he  greatest  portiuo  < 
this  ore  comes  from  the  Caucasus  district,  followed  in  ordJl 
by  South  Russia  and  the  Ural  districts       The  imports  iuU 
the   United   States   from  Russia,   in     1901,    amounted 
32,600    long    tons.      According    to   the    latest   obtainabfl 
figures,  the  production  of  manganese  ore,  for  1901,  may  H 
estimated  for  the   most  important   producing  countries,  i 
long  tons,  as   follows: — Russia,   646,5K2  ;  India,  130,671 
Brazil,   95,710;  Spain,  90,224  ;  Germany,  58,269  ;  Turke' 
38,100  ;  Chile,  31,477  ;  and  Cub.a,  25,183. 

Zi.\c  Production  of  the   United  States. 
Eng.  and  Mining  J.,  Aug.  2,  1902. 

The  production  and  consumption  of  zinc  in  the  Unitt 
States,  for  1901,  as  reported  by  the  United  States  Geologio: 
Survey,  is  given,  in  short  tons,  in  the  subjoined  table. 

The  increase  in  production,  in  1901,  was  13' 7  per  ceu 
The  decrease  in  exports  was  84  • !'  per  cent.  As  heretofop 
the  exports  went  chiefly  to  the  United  Kingdom,  tliequaotil 
being  5,167,274  pounds  for  1901,  as  compared  wil 
33,378,240,  in  1900. 

The  year  1901  was  one  of  prosperity  for  the  zinc  minic 
industry  of  south-west  Missouri  and  south-east  Kansa 
which  district  maintains    its   position.     The  production' 
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IDt  ore  in  the  Galeoa-Joplin  district,  in  1901,  wa.s  256,920 
hort  tons,  valued  at  6,318,249  dols.,  as  compared  with 
144,629  short  tons,  valued  at  6,583,944  dels.,  iu  1900;  an 
Dcresse,  for  1901,  in  quantity  of  12,291  short  tons,  but  a 
lecrease  in  value  of  265,69i  dols. 


Mduction  . 


12.5.S86 


1901. 


14fl,S22 


liports 

^stijnated  consiunption. 


22,410 
!)9,«5 


3,390 
14l,6S7 


Total . 


1S1,855 


«oreas6  in  stocks  . 
ncrease  in  st<)cks  . 


3,015 


145,037 


4,265 


The  imports  of  zinc,  in  1901,  amounted  in  value  to 
6,059  dols.,  as  compared  with  128,090  dols.,  ia  1900,  and 
1th  165,667  dols.,  in  1899. 

The  world's  production  of  zinc,  in  1901,  is  estimated  at 
01,494  long  tons,  as  compared  with  470,937  long  tons,  in 

900,  and  with  481,854  loug  tons,  in  1899.  The  United 
tates  furnished,  last  year,  25 "  1  per  cent,  of  the  world's 
poduction.  The  largest  producer  iu  the  world  is  the 
ieille  Montague  Co.  in  Belgium,  which  has  the  record  of 
J,S30  long  tons,  in  1901,  as  compared  with  68,815,  in  1900. 
he  Lanyon  Zinc  Co.  of  Kansas  would  take  rank  as  the 
^ond  largest  producing  company  in  the  world,  the  next 
iree  largest  makers  being  in  Silesia. 

Zinc  White. — The  production  of  zinc  white  from  ores,  in 

901,  amounted  to  38,889  short  tons,  as  against  47,151  tons 
)tal  output  in  1 900.  A  new  manufactory  was  started  at 
ITest  Plains,  Mo.,  in  December,  by  the  Renfrew  Zinc  Oxide 
!o.,  and  the  plant  of  the  Ozark  Zinc  Oxide  Co.  at  Joplin, 
Ic,  was  building,  though  not  completed  at  the  close  of  the 
ear.  Each  of  these  is  to  have  an  estimated  capacity  of 
bout  2,000  tons  of  oxide  per  annum. 


Copper  JIattk  :   Taeiff  Classification  in  Spain. 

Bd.  of  Trade  J.,  Aug.  14,  1902. 

The  Gaceta  de  Madrid  for  the  9th  ult.  contains  a  Koyal 
lecree,  dated  the  28th  June,  according  to  which  copper 
latte  is  to  be  classed  on  importation  into  Spain,  under 
"o.  72  of  the  Customs  Tariff,  dutiable  at  the  rate  of  0  pes. 
)cts.  per  100  kilos.  (2irf.  per  ewt.). 

Mining  in  Norway. 
Foreiyn  Office  Annual  Series,  No.  2873. 

At  the  close  of  1900,  there  were  14  groups  of  mines  iu 
'orway  embracing  silver  and  silver  ore,  gold,  copper  ore, 
^^^yrites  (partly  cupriferous),  nickel  ore,  cobalt  slick,  iron 
Ire,  zinc  ore,  chromium  ore,  manganese  ore,   molybdenite, 

tile,  apatite,  aud  felspar. 

The  most  important  copper  mines   are  those  at  Roros, 

orked  by  the  Bessemer  process.  Here,  also,  the  most 
^nportant  chromium   ores    are  found.      The  Roros  mines 

iSered  from  a  strike   last  year,  from  March  to  the  close  of 

[leyear,  and  ouly  about  14,000  tons  of  ore  were  extracted, 

which   8,000   tons  were  export  pyrites,  and   6,000   tons 

ipper  ore,  yielding  341  tons  copper.  The  Killiugdale 
[lines  also  turned  out  less,  but  the  prices  were  good. 

Next  in  importance   are   the  Sulitelma  mines  in  Salten, 

ordland,  employing  about  700  men,  .and  producing 
[onually  about  30,000  tons  of  pyrites. 

A  copper  mine  has  been  started  near  Hammerfest  on  a 
'nail  scale,  and  the   results  so  far  appear  good.     It  is  in 

mtemplation  to  extend  it  considerably. 

The  apatite  mines  at   Barale,  near  Kragero,  have  been 

lalgamated  ;  capital,  40,000/. 

The  Aamdal  copper  mines  iu  Telemarken,  which  for  a 

mber  of  years  yielded  between  5,000  and  6,000  tons  of 

pper,  have  passed  into   the  possession  of  a   liritish  tirm, 

'.d  con>equently  iucivased  export  is  looked  for. 


Mineral  Production  op  British  Columbia. 

U.S.  Cons.  Heps.,  Aug.  12, 1902. 

The  following  table  shows  the  value  of  the  mineral  pro- 
duction of  British  Columbia,  in  1901  : — 

Dols. 

Copper 4.44f!,a63 

LeJid 2,002,733 

Iron 17,238 

Coal 4.380,»;l3 

Coke 6.35,405 

Lead. — The  production  was  51,582,906  lb.,  worth 
2,002,733  dols.,  a  decrease  in  value  of  689,154  dols.,  ot 
about  25  per  cent.,  as  compared  with  the  production  of 
1900,  but  in  that  year  there  was  a  phenomenal  increase 
over  1899  of  206  per  cent.  The  lead  production  of  1901 
shows  an  increase  over  1898  of  86  per  cent.,  and  over  1899, 
of  128  per  cent. 

Copper. — The  production  was  27,603,746  lb.  of  "  fine 
copper,"  valued  at  4,446,963  dols.,  an  increase  of  17.606,666 
lb.  and  of  2,831,674  dols.  in  value  over  that  of  the  previous 
year ;  it  was  derived  from  the  following : — 

Lb. 

Boundary  district 14,611,787 

Trail  (Rossland)  district 8.333.446 

Coast  district 3,115,872 

Nelson  district 1,699,449 

Other  districts 43,192 

Total 27,603,746 

Platinum. — A  small  quantity  of  platinum — about  457  dols. 
worth — was  produced  from  the  Similkameen  district. 

Ferro-Chrome  :  Customs  Decision  (United  States). 
Eng.  and  Mining  J.,  Aug.  9,  1902. 

Ferro-chrome  is  dutiable  at  the  rate  of  4  dols.  per  ton 

under  the  provisions  of  par.  122  of  the  Tariff,  by  similitude 

to  ferro-manganese,  and  is  not  dutiable   as   a    metal    un- 
wrought. 

Tin  Industry  of  Malay  States. 

Bd.  of  Trade  J.,  Aug.  21,  1902. 

In  the  report  on  the  Federated  Malay  .States,  for  1901, 
it  is  stated  that,  whilst  the  average  price  of  tin  for  the  year 
was  lower  than  in  1900 — 67' 56  dols.  per  picul  of  133j  lb. 
(108/.  15s.  per  ton)  as  against  74- 15  dols.  (132/.  per  ton) — 
the  output  was  larger  : — 


Quantity. 

Value. 

Piculs.             Tons. 

Dols. 

£ 

1900 
1001 

713,000                42,44f> 
780,000                 4uVjtiO 

J2,8()0,ODO 
5S,BUO,U00 

5.500,0011 
5,240,000 

The  output  approximated  to  that  of  1H96,  which  ranks 
next  to  1895,  iu  which  year  the  largest  record  for  the 
Federated  Malay  States  was  obtained,  viz.,  825,000  piculs, 
the  sterling  price  being  62/.  per  ton  only,  or  32  dols.  a 
pieul. 

The  miners  in  Perak  are  reputed  to  have  had,  on  the 
whole,  a  very  good  year,  and  their  output  increased  ;  in 
Selaugor  there  was  an  increased  output  also,  but  the  miners 
are  said  not  to  hai'e  made  much  money,  the  latter  remark 
applying  to  Negri  Sembilan,  where  the  output  increased  by 
some  3,000  piculs.  Pahang,  which  produced  15,700  piculs 
iu  1900,  is  credited  with  26,300  piculs  in  1901. 

XII.— FATS,  FATTY  OILS,  AND  SOAP. 

CoHUNE  Palm-nut  in  British  Hondcbas. 

Bd.  of  Trade  J.,  Aug.  14,  1902. 

At  Belize,  British  Honduras,  a  society  has  recently  been 
formed,  one  of  ttie  objects  of  which  is  the  utilisation  of  the 
nut  of  the  Cohuue  palm,  which  grows   in  great  abundance 
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over  large  portions  of  the  CoIodt.  If  a  machine  for 
cracking  the  nuts  and  separating  the  kernels  be  pro- 
curable, a  considerable  trade  in  the  kernels,  which  contain 
a  large  quantity  of  a  superior  quality  of  oil,  is  likelj'  to 
arise.  A  recent  report  from  the  Imperial  Institute  places 
the  value  of  these  kernels  at  15/.  per  ton. 


T/A»fY  (^PendatesmaButyracea)  in  Fkench  Guinba, 

Foreign  Office  Annual  Series,  No.  2876. 

With  the  view  of  inducing  the  natives  to  cultivate  other 
things  besides  rubber,  so  as  to  render  them  less  dependent 
upon  that  article,  commencing  from  the  year  1901,  the 
head-tax  will  be  payable,  in  all  the  rivers,  in  "  Lamy," 
the  native  name  for  the  fruit  of  Pendatesma  butyracea, 
which  is  worth  about  8/.  per  ton  on  the  European  market 
and  is  employed  in  candle  and  margarine  manufacture. 
The  cultivation  of  sesame  and  earthnuts  is  to  be  encouraged  ; 
80  tons  of  picked  seed  of  the  latter  have  been  obtained 
from  Senegal  and  distributed. 

PsEFAJiBD  Tallow — Alizarin  Assistant  :  Customs 
Dkcision  (United  States). 

Bd.  of  Trade  J.,  Aug.  28,  1902. 

Certain  preparations  of  tallow  for  softening  cloth  were 
held  to  be  dutiable  as  "  non-enumcnited  manufactured 
articles  "  under  section  6  of  the  Tariff,  but  the  United 
States  Treasury  Department  have  now  directed  that  pre- 
pared tallow  of  the  above-mentioned  descriptions  is  to  be 
charged  with  duty  as  an  "  alizarin  assistant,"  under 
par.  .S2  of  the  Tariff,  at  the  rate  of  30  per  cent,  ad  val. 

XIII.  a— INDIA-RUBBER,  Etc. 

Rubber  in  Frexch  Guinea. 

Foreign  Office  Annual  Series,  No.  2876. 

So  as  to  improve  the  quality  of  Guinea  rubber,   a  decree 
was  issued,  in  May  1900,  forbidding  the  sale  of  rubber  in 
unopened  bales.     This   has  already  had  a  good  effect,  as 
the   natives,  finding  they  weie  certain  of  detection,  ceased 
adding  foreign  matter ;  but  as  the  method   of  coagulating   ' 
the  rubber  in  calabashes  ordiEarily  employed  by  the  natives 
made  it  difficult  to  detect  adulteration  with  resins,  a  further 
Decree  was  issued   to  the  effect  that,  dating  from   the  wet   j 
season  of  1901,  the  only  rubber  allowed  to  be  exported   : 
would   be  that   prepared  by   the    Foulah   method,  in   red   i 
filaments,   which    was   found   to   be    the    only   one   which   i 
permitted  the  detection  of  resinous  adulteration.  | 

EnsBEB  Exports  from  Para  (Brazil). 
U.S.  Cons.  Reps.,  Aug.  9,  1902.^ 

According  to  the  final  returns,  the  shipments  of  rubber 
from  the  Amazon  Valley  this  season  amounted  to  29,997 
tons,  or  2,317  tons  more  than  in  I'.iOO — 1901. 

In  the  season  just  begun,  it  is  believed  that  a  record 
crop  will  be  harvested.  The  rubber  fields  of  the  lower 
river,  and  especially  on  the  islands,  are  failing,  both 
in  quantity  and  quality  ;  but  the  decrease  is  made  up  by 
the  development  of  new  fields  and  the  expansion  of  the 
old  fields  on  the  Upper  Amazon. 

Bolivia  continues  to  offer  inducements  for  the  colonisa- 
tion and  development  of  her  vast  area  of  rubber  terrilor3-. 

The  Government  of  the  State  of  Amazonas  has  granted 
the  privilege  of  receiving,  cutting,  and  packing  all  the 
rubber  produced  in  that  State  to  one  wharf  company.  The 
creation  of  this  monopoly  will  injure  the  rubber  trade  of 
this  region,  but  Peru,  Bolivia,  and  Ecuador  will  be  the 
beneficiaries,  as  rubber  growers  and  gatherers  here  are 
seeking  to  escape  the  new  restrictions,  which  entail  con- 
siderable expense  and  trouble  upon  exporters. 

Balata  Gum  in  Brazil. 

U.S.  Cons.  Rep.,  Aug.  14,  1902. 

The  balata,  or  bulle  tree  {Minsaps  balata},  known  in  the 
Brazilian   language   as   the   macaranduba,  grows   in   great 
abundance  throughout  the  Amazon  Valley,  but  up  to  this   i 
time,    no   attempt   has  ever   been    made   to  introduce  the   j 
gutta-percha  trade  into  this  country.  I 


For  more  than  .10  years,  this  trade  has  been  carried  oi 
with  profitable  results  in  the  Guianas  and  the  Orinoco 
Valley,  but  those  fields  are  now  almost  exhausted  and  ver\ 
little  gutta-percha  has  recently  been  shipped. 

The  balata  trade  can  be  made  to  rival  the  rubber  tradi 
in  this  country,  as  the  balata  can  be  produced  here  ii 
unlimited  quantities,  and  its  quality  is  at  least  as  good  at, 
the  Guiana  balata. 

Balata  trees  have  been  found  scattered  and  in  grorea 
sometimes  amounting  to  forests  many  miles  in  extent,  al 
over  the  States  of  Para  and  .\mazonas,  and  it  is  stated,  oi 
trustworthy  authority,  that  vast  areas  of  these  trees  ani 
growing  on  the  Purus  and  Acre  rivers  and  other  tributariej 
of  the  Upper  Amazon  River. 

These  trees  yield  many  times  as  much  sap  as  the  rubbe 
trees,  and  one  man  can  easily  produce  as  many  kiloi 
of  gutta-percha  in  a  day  as  20  men  can  extract  of  rubbeijl 
The  trees  will  average  3j  lb.  of  gutta-percha  each,  and  u 
competent  "  bleeder "  can  prepare  40  to  .")0  lb.  per  dad 
The  gum  is  first  fermented  and  then  dried  in  the  sun,  afta 
which  it  is  ready  for  shipment.  i 

Concessions  of  balata  fields  of  any  extent  can  readily  bl 
secured  from  the  Brazilian  Government,  and  private  balati 
lands  can  be  purchased  for  a  fair  price.  It  only  reqtiire 
some  capital  and  practical  knowledge  of  the  business  ti 
develop  oce  of  the  greatest  industries  in  Brazil. 

X/V.— TANNING;  LEATHER;  GLUE.  Etc.  ^ 

Glove  Industry  in  Germany. 
J.Soc.  Arts,  August  1902. 
Germany  has  of  late  years  greatly  increased  her  facilHi 
in  the  glove  making  industry,  and  has  overshadowed  Fnui(i||| 
in  quantity  of  product  at  least.     At  the  present  time,  1,10 
German  concerns  are  engaged  in  this   industry,  the  totdl 
output  of  85  factories  being  for  export  alone.     All  but  lOI'l 
of  the  factories  are  entirely  occupied  with   the   kid  glovi  1 
industry.     Germany  has  also  100  tanneries  for  kid  leathei 
and    over  40  for    shoe    leather.      The    glove   industry  i 
scattered    all    over   the    German   empire,   Thuringia    am 
Saxony  having  most  factories.     Other   European    nation 
interested  in  the  manufacture  of  gloves  are  .\ustria-Huii 
gary,   350   factories,    nearly   all   at   Vienna   and    I'ragui" 
France,    225   factories,   with   tiade  headquarters  at    Fari> 
Grenoble,   and    Chaumont;  England,  about  190  factories 
situated  in  London  and  Worcester ;  Italy,  1 00  factories,  a 
Naples,  Milan,  and  Turin  ;  Sweden,  60  concerns,  mostly  a 
Stockholm  and  Malmo ;  Norway,  some  50  factories  scaiterec 
over  its  land ;  Spain,  about  the  same  number;   Russia,  sonn 
25  large  concerns  and  about  10  smaller;  and  Belgium,  witl 
her  only  important  makers  (very  few  m  number)  at  Brussels. 

XV.— MANURES. 
PHOsPH.iTES  IN  Porto  Rico. 
Eng.  and  Mining  ,T.,  August  2,  1902. 
Deposits  of  phosphate  of  lime  are  found  at  San  German 
Cabo    Eojo,    Lajas,   Isabela,    Manati,   Ponce,  and   Pueb!( 
Viejo.     The  largest  deposits  are  on  the  islands  of  Caja  d< 
Muertos  and  Mona. 

The  island  of  Caja  de  Muertos  is  situated  south  of  Porti 
Rico,  about  eight  miles  from  Ponce  harbour,  ami  contain 
both  phosphates  and  guano,  analyses  of  which  have  showi 
satisfactory  results. 

The  island  of  Mona  is  situated  west  of  Porto  Kico,  aboii 
34  miles  from  the  city  of  Mayaguez,  and  is  said  to  contaii 
rich  deposits. 

XVI.— SUGAR,  STARCH,  Etc. 
New  Italian-  Sugar  Law. 
Bd.  of  Trade  J.,  August  14,  19U2. 
An  Italian   law,  dated   the    2Qd  July,   1902,  affects  ihi 
classifi(Jation   for   tariff  purposes,   of   sugar  imported  iul< 
Italy,  the  method  of  assessing  duties  on  sugar  of  homt 
production,  and  other  matters   connected  with  legislatioi 
concerning  sugar. 

Art.  1  of  this  law  enacts  that  the  previously  existinj 
method  of  classifying  imported  sugars  by  the  Dutch  colon 
standards  is  to  be  substituted  by  the  following  :—'•. 41 
sugar,  the  refined  product  of  which  is  above  94  per  cent. 
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■lassified  as  being  of  the  first  quality.  The  product  is 
.  iiined  b_v  deducting  from  the  percentage  of  saccharose 
)    percentage  of    sohihln   ash    luultiplied  by   five.       All 

nr  combined  with  substances  tending  to  diminish  the 
1  iduct  is  also  classified  as  being  of  first  quality."     It  is 

tber  provided,  by  Art.  8,  that  the  drawbacks  of  duties 
Uerto  granted  on  products  containing  sugar  when  ex- 
ited abroad  "  will  be  modified  by  Royal  Decree  in  such 
i  nanner  that  the  reimbursement  of  the  home  tax  on 
1  nufacture  fixed  for  sugars  of  the  first  quality  shall 
1  equivalent   to    the   quantity   of    sugar   added    to    the 

ducts." 

Sdgar  Export  Trade  op  IIdssia. 

Bd.  of  Trade  J.,  Au(fiist  14,  1902. 

11  the  Journal  de  St.  Pi  tershomy,  of  25th  June/8th  July, 
mbli.shed  the  text  of  a  detailed  note  sent  by  the  Russian 
vernment  to  the  signatory  powers  of  the  sugar  conference 
Brussels.  The  following  figures,  taken  from  this  note, 
«    the    average    annual    export   of   Russian    sugar   to 

Pouds. 

18S6— 1889 1.053,000 

1890—1893 1 ,477,000 

1891— 18m7 1.905,000 

1898—1901 2,665.000 

he  export  of  Russian  sugar  to  Asia  Las  increastd  from 
1,000  pouds,  in  1886,  to   3,926,000   pouds,  in  1901.     The 
lort  to   Kuropean  countries  represented,  in   1901,  only 
Iper  cent,  of  the  production  of  the  country. 
I'be  following  table  shows  the  quantity  of  sugar  exported 

Europe  and  Asia  during  each  of  the  last  seven  years  : — 


Europe. 

Asia. 

Vouds. 

Ponds. 

1895 

3,876,776 

■  1,771,251 

1896 

11,506.556 

1.941,770 

1897 

4,568,304 

-    2,372,914 

1898 

3.594,971 

2,157,055 

1899 

3,405,295 

2,527.763 

190O 

6,915,000 

3,0.52.000 

1901 

2,874.000 

2.926,000 

OSTOMS  Tariff  on  Sugar,  Glucose,  and  the  like 
IN  THE  United  Kingdom. 

Bd.  of  Trade  J.,  Aug  21,  1902. 


Articles. 


|cose,  solid the  cwt. 

liquid „ 

Ling,  liquid,  contaiuir.t;  sugar  or  any 
Iher  sweeteiiiiiff  rauiter. 
ItToKetber  with  the  duty  on  any  proof 

spirit  contained  therein.) 


Rates  of 
Duty. 


s.  d. 

3  3 

2  « 

1  0 


liaccbarin  allowed  to  be  imported  only  at  Dover,  Folke- 
he,  Goole,  Grangemouth,  Grimsby,  Harwich,  Hull,  Leith, 
bdun,  Newhaven,  Southampton,  and  West  Hartlepool, 
■lot  allowed  to  he  imported  through  Foreign  and  Colonial 
Icel  post. 


Sugar  Production  in  Germany. 

Bd.  nf  Trade  J.,  .Aug.  28,  1902. 

The  Reichs-Anzeiger,  for  the  13th  inst.,  contains  a 
statement  of  the  production  of  sugar  in  Germany  during 
the  sugiir  campaign  just  ended  (Aug.  1,  1901,  to  Julv  31, 
1902).  The  quantity  of  raw  beets  used  in  the  1901-2 
sugar  campaign  was  15,999,780  tons,  as  compared  with 
13,353,908  tons  in  the  preceding  campaign;  in  addition, 
certain  quantities  of  sugar  and  of  sugar  refuse  were  also  used 
as  raw  materials.  The  amount  of  raw  and  refined  sugar 
produced  in  Germany  during  the  1900-1  and  1901-2 
campaigns  was  as  follows  : — 


Auprust,  1900,  to 
July,  1901. 

AuRlist,  1901.  to 
July,  1902. 

Raw  sugar 

Refined  suf^ar 

Metric  Tons. 
1,740.451 
1,292,167 

Metric  Tons. 
2.030,982 
1,345,686 

Sugar  Bounties  in  France. 
Bd.  of  Trade  J.,  Aug.  28,  1902. 

A  Presidential  Decree  fixes  the  rates  of  the  direct 
bounties  to  b"  allowed  on  sugar,  the  produce  of  France 
and  the  French  Colonies,  declared  for  exportation  on  and 
after  Sept.  1  next.  The  following  is  a  translation  of  the 
Decree,  which  bears  date  Aug.  14,  1902  : — 

Art.  1.  The  bounties  which  will  be  granted  to  French 
native  or  Colonial  sugars,  declared  from  Sept.  1,  1902, 
for  exportation  to  foreign  countries  and  to  the  French 
Colonies  not  subject  to  the  Metropolitan  Customs  Tariff, 
are  fixed  as  follows  : — 

Raw  sugar  in  grains  or  small  crystals  testing  at  least 
98  per  cent,  for  beet  sugar  or  97  per  cent,  at  least  for 
Colonial  sugar,  the  testing  being  made  before  allowance 
for  waste  in  refining,  per  100  kilos,  of  refined  sugar, 
1  fr.  27  c. 

(Sugars  of  this  olass,  liable  to  duty,  and  exported  abroad 
directly  by  the  manufacturer,  when  they  polarise  9S'7.'i  per 
cent,  at  least,  will  be  considered  as  refined  sugar,  without 
any  deduction  on  account  of  drawback  in  favour  of  the 
manufacturer.) 

Raw  sugar  testing  from  65  to  97  per  cent,  for  beetroot 
sugar,  or  from  65  to  97  per  cent,  for  French  Colonial  sugar, 
per  100  kilos,  of  refined  sugar,  1  fr.  11  c. 

Sugar  candies,  calculated  at  their  legal  coefficient; 
refined  sugar  in  loaves  or  pieces,  perfectly  pure,  hard  and 
dry,  per  100  kilos.,  1  fr.  43  c. 

"  Vergeoises,"  per  100  kilos,  of  refined  sugar,  1  fr.  43  c. 

Refined  sugar  in  grains  or  crystals,  testing  at  least  98  per 
cent.,  per  100  kilos,  of  refined  sugar,  1  fr.  27  c.  "^ 

(If  the  sugars  of  this  last-named  class  polarise  at  least 
99'75  per  cent,  they  will  be  considered  as  pure  refined 
sugars,  and  the  export  certificates  therefor  will  be  accepted 
in  discharge  of  temporary  admission  bonds  for  their  total 
weight,  without  any  deduction.) 

Sugar  in  Roumania. 
Foreign  Office  Annual  Series,  No.  2874. 
In  view  of  a  recent  law  passed,  imposing  a  tax  of  15  c. 
per  kilo,  on   all  sugar  exported,  it  may  be   of  interest  to 
trace  the  development  of  this  industry. 


Name  of  Manufactory. 

Year. 

Amount  of  Sugar. 

Home-made 

Sugar 
Consumed. 

Home 
Manufactured. 

Imported. 

Exported. 

Total  Home 
Consumption. 

1 

1896-97 
1897-98 
1898-99 
1899-1900 
1900-01 

1901-02* 

Tons. 
1,708 
S,.322 

10,576 
8,353 

18,714 

6,521 

Tons. 
15.015 
15,(141 
15.535 
7,9-13 
3,645 

220 

Tons. 

2',67S 
3.707 

Tons. 
2,816 
2,767 
5.429  ' 
8.355 

11,650 

7,284 

Tons. 

&  Baicut 

W     >       Marasesti 

17,831 

17,798 
20,964 

|m^    Sascut,     Marasesti,     Rouiun, 

ua,    Sascut,     ^larasesti,     Roman, 
Bweni,  and  Ripiceni. 

16,295 
7,510 

*  Six  mon 

ths. 
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The  law  of  Mny  14,  1896,  gave  a  great  impetus  to  the 
development  of  the  sugar  trade  by  grantins  a  bounty  of 
16  c.  per  kilo,  on  all  sugar  manufactured  iu  the  country, 
as  well  as  putting  on  a  heavy  duty  of  35  c.  per  kilo,  on 
all  imported  sugar.  In  the  five  years  that  have  elapsed 
since  the  application  of  the  law,  not  only  has  the  supply 
of  sugar  been  equal  to  the  home  demand,  but  a  considerable 
export  trade  has  grown  up. 

XVIII.  B.— SANITATION. 

Sewage  Commission  Report. 

The  Commissioners  appointed,  in  1898,  to  inquire  and 
report  as  to  what  methods  of  treating  and  disposing  of  sewage 
may  properly  he  adopted,  have  issued  their  second  report 
as  follows  : — 

We,  the  undersigned  Commissioners  appointed  to  inquire 
into  the  subject  of  the  Treatment  and  Disposal  of  Sewage 
(including  any  liquid  from  any  factory  or  manufacturing 
process),  desire  humbly  to  submit  to  Your  Majesty  the 
following  reports,  which  have  been  made  by  the  officers 
appointed  by  us  for  the  purpose  of  our  investigations  : — 

(1)  The  Oxidation  of  Sterile  Sewage,  by  Mr.  Colin  C. 
Krye ;  (2)  The  Manchester  Experiments,  by  Professor 
Boyce  and  Dr.  G.  McGowan ;  (3)  liacteriological  Standards 
iu  relation  to  potable  and  non-potable  streams,  by  Dr.  A.  C. 
Houston ;  (4)  Anthrax  in  Yeovil  Sewage,  hy  Dr.  A.  C. 
Houston  ;  (5)  The  Subcutaneous  Injection  of  Animals,  by 
Dr.  A.  C.  Houston  ;  (6)  The  Longevity  of  B.  Typhosus  in 
Sewage,  by  Dr.  A.  MacConkey ;  (7)  Effect  of  Filtration  in 
reducing  the  number  of  Bacteria  in  Sewage  Effluents,  by 
Professor  Boyce  and  Drs.  MacConkey,  Griinbaum,  and 
Hill ;  (9)  The  Self-purification  of  the  Kiver  Severn,  by  Mr. 
Colin  C.  Frye;  CIO)  Some  of  the  chief  methods  used  in  the 
Bacteriological  Examination  of  Sewage  and  Effluents,  by 
Dr.  A.  C.  Houston. 

The  report  is  signed  by  Lord  Iddesleigh  (chairman), 
Lieutenant-Colonel  C.  Phipps  Carey,  Sir  Michael  Foster, 
Lieutenant-Colonel  T.  Walter  Harding,  Professor  Sir 
William  Ramsay,  Dr.  J.  B.  Russell,  and  Mr.  W.  H. 
Power ;  and  by  Mr.  F.  J.  Willis,  as  Secretary.  The  various 
reports  alluded  to  are  contained  in  the  Blue-book. 

XIX.— PAPER,  PASTEBOARD,  Etc. 

PtJi.p  AND  Cellulose  in  Norway. 

Foreign  Office  Annual  Series,  No.  2873. 

British  paper  manufacturers  are  the  chief  consumers  of 
mechanical  wood-pulp.  Production  in  the  autumn  was 
restricted  by  the  want  of  water,  but  the  year  1901  was  a 
better  one  than  1899.  The  quantity  exported  is  given  in 
the  following  table  :  — 


Year. 

From  all  Norway. 

From  Christiania, 

Dry.              Wet. 

Dry. 

Wet. 

1901 

Tons.       1        Tons. 
18,839        1        29*.932 
21,228              297.098 

Tons. 

6,695 
6,670 

Tons. 
3.5,977 
38,062 

The  total  value  exported,  in  1901,  was  762,159/.,  as 
against  730,247/.,  in  1900. 

There  were  two  new  mills  capable  of  producing  jointly 
17,000  tons  during  the  year. 

Of  the  total  quantity  of  421,006  tons  of  pulp  and  cellulose 
exported  in  1900,  the  United  Kingdom  took  275,201 
tons. 

The  production  was  about  the  same  as  in  1900,  in  some 
cases  less,  but  prices  were  lower. 

Cellulose  was  subject  to  the  same  influences  as  pulp. 
Less  of  this  article  was  exported  than  in  1900,  and  the 
value  w.is  also  less  in  proportion.  The  principal  demand 
was  for  the  better  qualities,  the  lower  descriptions  fetching 
very  low  prices.     For   19jl,   the  total  estimated  quantity 


and   value   exported   was    93,789    tons  and    656,846/., 
against  102,680   tons  and  762,077/.,  in  1900.     As  in  tl 
case  of  pulp  the   United  Kingdom  took   the   hulk  of  tl 
exportation. 

Paper  Industry  op  Germany. 

U.S.  Cons.  Reps.,  Aug.  12,  1902. 

Owing  to  the  favourable  condition  of  the  paper  industi 
contracts  for  wood-pulp,  for  1901,  were  readily  closed;  b 
the  long  drought  caused  a  lack  of  water  power,  which 
turn  decreased  the  production,  and  Canadian  and  Sea 
dinavian  competition,  as  well  as  the  general  busine 
depression,  caused  a  decrease  of  sales  and  demand  for  lo« 
prices  towards  the  end  of  the  year. 

The  price  of  pine  wood,  which  had  steadily  increase! 
seems  to  be  at  a  standstill,  as  consumers  have  combined  ll 
make  purchases  direct,  instead  of  through  middlemen. 

Wood  from  Finland  is  able  to  compete,  on  account  of  i 
quality,  when  the  transportation  charges  are  not  too  hign 

The  prmting-paper  factories  have  formed  a  combinat 
to  regulate  sales,  but  their  efforts  are  confined  chiefly  to  I 
export  trade.     The  [iroduction  of  these  works  has  decreail 
some  15  to  20  per  cent. 

The  home  industry  in  wood-pulp  desires  that  the  pren 
duty  on  dry  pulp,  of  1  mark  per  100  kilos.,  be  raited  II 
3  marks  per   100  kilos.,  and  that  moist  pulp  pay  2 
per  100  kilos. 

The  following  table  shows  the  trade  in  packing-paper  | 
the  years  1900  and  1901  : — 


Description. 

Import. 

El  port. 

19U1. 

1900. 

1901. 

vm 

Cwt. 

5,12(1 

32,591 

Cwt. 
4.969 
33,(137 

Cwt. 
176.123 
255.392 

Cwt 
173,1 

XX.~FINE  CHEMICALS,  Etc. 

Tung   [Wood]  Oil;  its  Sources,  Character, 
AND  Uses. 

Hankow,  which  is  the  chief  ceutre  of  the  wood-oil  tra, 
receives  its  main  supply  from  Ch'en-chou  in  Hunan,  wh' 
the  oil  costs  about  6  c.per  picul.  The  oil  is  also  produ  1 
at  T'ung-ji;n-tu,  in  the  Kwei-Chow  province,  and  at  Fuch . 
Wanhien,  and  Chung-chow  in  the  province  of  Szecbu. 
The  oil  collected  at  Hankow  is  nearly  all  exported  to  ot  ■ 
Chinese  ports;  in  lyoi  the  exports  were  3'i4,025  c. 
Wuchow,  which  is  a  minor  centre  of  the  trade,  receives  ; 
oil  from  various  parts  of  its  own  province  of  Kwan; . 
throughout  which  the  tree  appears  to  be  well  distribnt . 
From  Wuchow  the  oil  is  carried  to  Hong  Kong,  and  the  ; 
distributed  to  the  southern  provinces  or  re-exported.  ) 
1901  the  exports  were  37,058  cwt. 

In  .Japan  the  tree  is  known  as  Jamagiri ;  it  is  wid." 
distributed.  The  small  quantity  of  exported  oil  is  ship  ! 
at  Hokkaido.  There  is  little  doubt  that,  with  a  grow ; 
demand  in  Europe  and  America,  both  China  and  Ja  i 
would  soon  be  able  largely  to  increase  their  exports,  i 
19(10  Shanghai  imported  124,336  cwt.,  and  re-expoil 
56,418  cwt.  to  other  Chinese  ports,  and  24, '.124  cwt.) 
foreign  countries  and  Hong  Kong.  The  total  export  ft  i 
China  is  a  small  fraction  of  the  home  consumption. 

In  China  the  best  quiility  is  used  for  varnishing  f urnitu ; 
a  thicker  and  darker  quality  for  making  putty  and  varn  - 
ing  shop  (ronts  and  junks.  .Vn  enormous  quiinlity  is  ui 
for  the  last-named  purpose  ;  into  Chinkiang  aUine  150,  > 
piculfare  annually  imported  for  native  use.  The  oi  ■< 
applied  hot  to  the  bottoms  of  the  boats;  thin  coats  of  cl 
oil  are  used  on  the  unsubinerged  parts.  Paints  are  made  fiQ 
galena  and  other  ores.  The  oil  is  also  used  for  burn  :, 
waterproofing  umbrellas,  ia  the  manufacture  of  high-c  > 
silks,  and  in  making  ink  and  cement.  (See  also  s 
Journal,  1899,  283;    1900,  156,  359  ;  1901,  261,  485.) 

—A.  C.  W 


cpt.  15,  IWi  ] 


PATENT  LIST. 


1167 


Saccharin  Prohiijition  Law  im  Gbkmany. 

Bd.  of  Trade  J.,  Aug.  14,  1902. 

Ill  the  Dentscher  Reichs-AnzeigerioT\he2\*tu\x.  is  pnb- 
lieJ  the  text  of  a  law  prohibitins  the  production,  importa- 
n,  or  sale  iu  Germany  of  substances  ])ossessing  a  higher 
eetening  power  than  refined  cane  or  beet  sugar,  and  not 
ssessiui'  corresponding  nutritive  qualities.  Exception  is 
ide  iu  cases  where  such  substances  are  intended  for 
■diciual  or  scientific  purposes. 

Xhis  law  came  into  force  on  April  1  last,  and  supersedes 
|»tof  July  6,  1898. 

Saccbarin  Prohibitiok  Law  is   Italy. 

Bd.  of  Trade  J.,  Aug.  14,  1902. 

Article  9    of    the    law  of    July  2,    1902,  prescribes  the 
Uties   which   will   be   incurred   by  anyone   illegally  im- 
ping,  manufacturing,  keeping,  or    selling   saccharin  or 
1^  substances  or  goods  containing  such  products. 

accbarin  and  Sdbstances  op  a  like  Nature  or  Use. 

British  Customs  Order. 

lA.  further  General  Order,  dated  Aug.  12,  190-?,  has 
len  issued  by  the  Commissioners  of  H.M.  Customs, 
lative  to  the  treatment,  for  Customs  purposes,  of  saccha- 

I  and  mixtures  containing  saccharin  or  similar  substances, 
le  following  is  the  text  of  the  Order  : — 
\'  Notice  is  hereby  given  that  the  Lords  of  the  Treasury 
Ive  directed  that,  on  and  after  the  1st  prox.,  the  full  rate 
Iduty  of  Is.  3d.  an  ounce  be  charged  on  all  importations 
J  saccharin,  and  mi.clurei  coiitainimj  sai'chariti  or  ol/ier 
Kstanees  of  like  tialvre  or  use,  in  accordance  with  the 
^visions  of  See.  7  of  the  Finance  Act,  1901,  and  the 
Istoms  Tariff  Act,  1876. 
I'  Under  this  Order  no  questions  will  arise  in  respect  of 

portations  already  assessed  for  duty  which  may  be 
iBaining  in  bond  on  and  after  the  1st  prox.  In  all  such 
lies  the  original  assessment  is  to  stand." 

Perfumed  Spirits,  Ether,  Chlor(iform,  &c. 
Customs  Treatment  (United  Kingdom). 

Bd.  of  Trade  J.,  Aug.  21,  1902. 


patent  ILiiU 


Articles. 


IMTORT  DUTIES. 

Ifnmed  spirits per  liquid  gall. 

liDd  so  on  in  proportiou  for  any  less 

"  quantity. 

Any  importations  of  nafththa  or 
metiiylio  alcohol  purified  so  as  to 
be  potable  are  rated  under  the 
heading  of  iinenumerated  spirits. 


oform the  Ih. 

1  hydrate „ 

mion the  gall. 

|Ser,  acetic the  lb. 

butyric the  gall. 

sulphuric » 

jrl  bromide the  lb. 

chloride the  gall. 

iodide ,. 

V_ transparent,  in  the  manufacture  of  the  lb. 
lich  spirit  has  been  used. 


Rates  of 
Duty. 


£    s.   d. 
0  19    1 


0    .•! 

.■i 

0    1 

4 

1    6 

■i 

0    1  11 

0  16 

5 

1    7 

6 

0    1 

1 

n  16 

6 

0  14 

» 

0    0 

3 

N.B. — In  these  lists,  [A]  means  "Application  for  Patent,"  and 
[C.S.],  "Complete  Specification  Accepted." 

Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  aflised.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dat*s  of  application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Pateot  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINEBV. 

[A.]  18,165.  Prest  and  Rogers.  Drums,  tins,  cans,  &c., 
for  oils,  &c.     Aug.  18. 

,,      18,240.  Nash.     Abrading  machines.     Aug.  19. 

„      18,242.  Winter.      Devices  for  distinctly   separating 

the  different  discharge  of  fluids  within  a  centrifugal 

machine.     Aug.  19. 

„      18,335.  Albany    Mfg.    Co.,     Ltd.,   and   Lamplough. 

Condenser.     Aug.  iO. 
„      18,383.  Riley  and  Strathy.     Blow-pipes.     Aug.  21. 
,,      18,502.  Skaife.    Manufacture  of  tanks,  &c.    Aug.  22. 
„      18,566.  liaechier.     Filtering  apparatus.*     Aug.  23. 

18,579.  Muller.        Process    of    and    apparatus    for 
fractional  distillation.*     Aug.  23. 
„      18,587.  Jottrand.   Oxyhydrogen blow-pipes.  Aug.  23. 
„     18,594.  Macfarlaue.    Centrifugal  machines.   Aug.  25. 
,,      18,652.  Kessler.     Centrifugal  machines.     Aug.  25. 

18,779.  Lake  (Maschinenfabr.  IJuckau).     Apparatus 
for  purifymg  waste-liquors,  &c.,  and  dehydrating 
the  residues  contained  therein.*     Aug.  26. 
„      18,830.  Reese.     Extracting.     Aug.  27. 

„  18,894.  Pott  and  Williamson.  Suspended  self- 
balancing  centrifugal  machines.     Aug.  28. 

„  19,002.  Welch  and  Poole.  Methods  of  heating 
drying,  and  subdividing  materials.*     Aug.  29. 

„      19,027.     Gau.     Filters.     Aug.  29. 

„  19,034.  Von  Seemen.  Evaporating  apparatus.* 
Aug.  29. 

„      19,060.  Macfarlane.   Centrifugal  machines.   Aug.  30. 

„  19,069.  Pott,  Cassels,  Cassels,  Williamson,  and 
Stuart.     Centrifugal  machines.     Aug.  30. 

[C.S.]  17,276  (1901).  Wright.  Better  detection  of  the 
surreptitious  abstraction  of  the  contents  of  casks, 
barrels,  drums,  &c.,  containing  fluids.     Aug.  27. 

„  17,478  (1901).  Macfarlane  and  Robertson.  Centri- 
fugal machines.     Aug.  27. 

„  18,335  (1901).  Naef.  Treatment  of  liquids  for  the 
precipitation  of  solids  for  evaporating  or  distilling 
them.  Aug.  27.  (International  Patent,  April  18, 
1901.) 

„  18,373  (1901).  Wilson  and  Wilson  Filter  Syndicate, 
Ltd.     Filter  presses.     .Sept.  3. 

„  13,748  (1901).  Naef.  Treatment  of  materials  with 
liquids  and  gases  or  vapours.  (International 
Patent,  April  18,  1901.) 

„  18,749  (1901).  Naef.  Treatment  of  solids,  liquids, 
and  gaseous  fluids.  Sept.  3.  (Ititemational 
Patent.) 

„      20,489  (1901).  Lever.     Cooling  towers.     Aug.  27. 

„  21,142  (1901).  Roberts.  Means  or  apparatus  for 
use  in  filling  bottles,  jars,  cans,  canisters,  lac, 
with  liquid  or  semi-liquid  substances.     Sept.  3. 

„  13,484  (1902).  Scotch  and  Irish  Oxygen  Co.,  Ltd. 
and  Carly.     High-pressure  stop-valves.     Aug.  27. 
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II.— FUEL,  GAS.  AND  LIGHT. 

[A.]  18,130.  Bayuaud  and  Kaynaud.  Process  and  ap- 
paratus for  carburetting  air  or  gas  for  lighting  or 
heating  or  actuation  of  internal-combustion  motors. 
Aug.  18. 

„  18,131.  Marshall.  Apparatus  for  conveying  or 
transporting  incandescent  coke  from  gas-works 
retorts.     Aug.  18. 

„  IS, 133.  Boult  (New  Process  Lighting  Co.).  Gas- 
lamps.*     Aug.  18. 

„  18,171.  Johnson  (Bullitt).  Combustion  of  carbona- 
ceous fuel  in  furnaces.*     Aug.  18. 

„  18,206.  Proctor.  Automatic  coal-feeding  of  gas- 
producers.     Aug.  19. 

„  18,2S2.  Sugg.  Production  of  incandescence  bodies 
for  use  in  incandescent  gas  lighting.     Aug.  19. 

„  18,233.  Leask.  Construction  of  furnaces  and  the 
supply  and  control  of  air  to  the  same.     Aug.  19. 

„      18,234.  Stillman.     Hydrocarbon  lamps.  *     Aug.  19. 

„  18,238.  Claydon.  Apparatus  for  delivering  steam 
and  forced  draught  to  the  furnices  of  boilers  and 
the  like.*     Aug.  19. 

„  18,241.  Castelnau.  Process  and  apparatus  for  feeding 
boilers  with  instantaneous  vaporisation.     Aug.  19. 

„  18,310.  Tresenreuter.  Apparatus  for  mixing  air  and 
gas.*     Aug.  20. 

„  18,317.  British  Thomson-Houston  Co.,  Ltd.  (Wood). 
Electric-arc  lamps.     Aug.  20. 

„  18,319.  British  Thomson-Houston  Co.,  Ltd.  (Flem- 
ing).    Electric-arc  lamps.     Aug.  20. 

„  18,363.  Meinhardt.  Automatic  acetylene  safety- 
lamp.     Aug.  21. 

„  18,396.  Moeller.  Apparatus  for  the  automiitic 
generation  of  acetylene  gas.     Aug.  21. 

„      18,401.  Petitpierre.     Acetylene  burners.     Aug.  21. 

„  18,461.  Pearson.  Portable  incandescent  electric 
lamps  or  torches.     Aug.  21. 

„      18,499.  McLean.     Mode  and  means  for  treating  peat. 
Aug.  22. 
18,501.  Clarkson  and  Clarkson  and  Capel  Steam  Car 
Syndicate,  Ltd.     Oil-fuel  burners.     Aug.  23. 
„      18,510.  Smith    (Macklin).      Hydrocarbon    vapour- 
burning  lamps  or  apparatus.     Aug.  22. 

„      18,533.  Ward,  iun.,  and  Weeks.  Arc-lamps.  Aug.  23. 

„       18,590.  Soc.  HoudaiUe  et  Triquet.     Burner  for   use 
in  incandescent  gas  lighting.*     Aug.  23.    (French 
Application.) 
„      18,599.  Tee.     Gas-lighting  torches.     Aug.  25. 

18.629.  Johnson.     Marine  torches  and  marine  torch- 
burners.     Aug.  25. 
18,634.  Hinckesman.     Burners  for  incandescent  gas 
lighting.     Aug.  2.5. 

18.643.  Lowen.    Incandescent  gas  burners.  Aug.  25. 

18.644.  Lyman.  Hydrocarbon  generators  and  burn- 
ers.*    Aug.  25. 

18.648.  Hurwitz  and  Schapiro.  Petroleum  Bunsen 
or  blue  burners.     Aug.  25. 

18.649.  Boult  (Cie.  pour  la  Fabrication  des  Comp 
tears  et  Materiel  d'Usines  k  Gaz).  Gas-purifters. 
Aug.  25. 

18,658.  Milne.    Composite  peat  blocks.*     Aug.  25. 

18,665.  Abel  (Watergas-Maatschappij  Systeem  Dr. 
Kramers  and  Aarts).  Process  and  apparatus  for 
the  manufacture  of  combustible  g.^s.     Aug,  2.'). 

18,698.  Piatt.  Incandescent  gas  burners.  Aug.  26. 
„      18.730.  Hunt.     Safety  tube  lamp.     Aug.  26. 

18,786.  Bremer.     Electric-arc  lamps.     Aug.  26. 


[A.]  18,796.  Crossley.  Crossley's  "  perfect  anti-vibrator 
for  factory,  weaving-shed,  and  workshop  lightic 
with  incandescent  gas.     Aug.  27. 

„  18,798.  Eccles  and  Standale-Haslolme.  Manufa 
ture  of  flre-liehters,  briquettes,  &c.     Aug.  27. 

„      18,824.  Horvath.     Electric  glnw-lamps.     Aug.  27. 

„  18,828.  BaudoQX  and  Plott-Keen.  Economic  burnt 
Aug.  27. 

„  18,844.  Lucas  and  AUgemeinebeleuchtungs  ur 
Heiz-ludustrie  Akt.-Ges.  Incandescent  petroleu: 
burners.*     Aug.  27. 

„  18,867.  Schill  and  Hills.  Construction  and  workii 
of  producer-gas  generators.     Aug.  28. 

„  18,886.  Gans.  Means  for  regulating  the  electr 
current  employed  in  joining  the  carbon  tilameni 
of  electric  incandescent  lamps,  mine-firers,  &o.,  I 
the  connecting  wires  by  means  of  electrolysi 
Aug.  28.  I 

„      18.892.  Crossley  and  Eigby.  Gas-producers.  Aug.  2 

„      18,914.  Hoyne.     Burner  for  oil-vapours.     Aug.  28i 

Gas  heating-appliances.*    Aug.  2 

Gas-lamps.     Aug.  28. 

Jlixed    gas-   and     iiir-burnert 


'  Crown  "  Disinfect 
'  Grown  "   disinfector   fit 


II, 


11, 


li 


I 


* 


J 


„      18,938.  Winter. 

„      18,942.  Imbert. 

„      18,950.  Winter. 
Aug.  28. 

„      18,979.  Old  and  Clough, 
Fire-lighter    Co. 
lighter.*     Aug.  29. 

„  18,981.  Pease.  Method  of  and  apparatus  for  co< 
ing,  for  subsequent  purification,  by  the  extractii 
of  dust,  of  the  combustible  hot  gases  exhaasti 
from  blast  and  other  furnaces,  whereby  the  fa 
water  derived  from  cooling  the  gas  is  utilised  fi 
various  purposes,  such  as  the  treatment  of  brill 
Aug.  29. 

„  19,047.  Nocolson  and  McLean.  Combined  liqni 
fuel  pressure  furnace  and  steam-generator.  Ang.  i, 

„      19,055.  Cox.     Safety  lamp.     Aug.  30 

[C.S.]  10,680  (1901).    Blanchard.      Hydrocarbon  vspo 

burners.     Sept.  3. 
„      14,536  (1901).    Turner  and  Wood.    Inclined 

relort  coal-stops.     Aug.  27. 
„      17,048  (1901).   Lake  (BouUet).     Smoke-consomi 

apparatus.     Sept.  3. 
„      17,282  (1901).  Drake  and  Ram  and  Nernst  Hect 

Light,  Ltd.     Incandescent  electric    lamps  of  t 

"  Nernst "  type.     Sept.  3. 
„      17,286  (1901).    Winn    and    Wilkes.      Method 

deflecting  heat  and  smoke  from  lamps  and  bume, 

Aug.  27. 
„      19,444  (1901).  Laxton.     Acetylene  gas  generstoi 

Sept.  3. 
„      19,483  (1901).  Christen  and  Aschner.     Wick-bnrn 

for  incandescent  spirit  light.     Sept.  3. 
„      19,899  (1901).  Thompson  (Darby).     Apparatus  f 

compressing  fuel  for  coke-ovens,  Sec.     Sept.  3. 

„      20,302   (1901).    Sugg.      Burners   for    incandesce 

lighting.     .Sept.  3. 
„      20,361  (1901).  de  Thiersant.     Apparatus  forger 

rating  acetylene  gas.     Aug.  27. 
„      21,056  (1901).  Jandus  Arc  Lamp  and  Electric  C 

Ltd.,  and  Jones.     Electric-arc  lamps.     Aug.  27. 

„      21,089  (1901).  James.     Vaporisers  for  oil  or  hydi 

carbon  engines.     Aug.  27. 
„      21,720  (1901).  Humphrey.     Purification   of  gaS' 

Sept.  3. 
„      25,394    (1901).    Imray    (Coppfie).      Apparatus    f 

regulating  the  pressure  of  gas.     Sept.  3. 
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;.]  3852  (1902).  Ariiholt.  .Smoke-consuming  apparatus 
for  steam-boiler  and  other  furnaces.  Sept.  3. 
(International  Patent.) 

48.51  (1902).  Muckie.  Gas-detecting  device  for 
miners'  i^afety  lamps.     Sept.  3. 

5193  (1902).  Bleckly,  Atherton,  and  JIassey. 
Furnace  chargiug  and  distributing  apparatus. 
Sept.  3. 

12,063  (1902).  Allison  (Smoke  Exterminator  and 
Fume  Condensers  Co.).  Means  for  condensing 
smoke,  fumes,  and  gases.     Sept.  3. 

12,559  (1902).  Koberts  and  Roberts.  Furnaces. 
Sept.  3. 

12.737  (1902).  Swan.  Blowing-o£f  machines  for 
electric  lamp  bulbs  or  other  glass  bodies.     Sept.  3. 

12.738  (1902).  Swan.  Means  or  apparatus  for 
effecting  an  all-glass  seal  between  the  stem  which 
carries  the  filament  of  an  incandescent  electric 
lamp  and  the  enclosing  bulb.     Sept.  3. 

12,739(1902).  Swan.  Bases  for  incandescent  electric 
lamps,  and  means  or  apparatus  for  manufacturing 
same.     Sept.  3. 

13,611  (1902).  Bergfleth.     Furnaces.     Sept.  3. 

13,772  (1902).  Donohue  and  Moran.  Devices  for 
preventing  the  escape  of  smoke  from  chimneys 
and  smoke  stacks.     Aug.  27. 

15,106  (1902).  Boult  (Hooley  and  Ford).  Appa- 
ratus for  automatically  controlling  an  injection  of 
steam  and  air  into  boiler  furnaces  for  smoke- 
consuming  purposes.     Aug.  27. 

15,970  (1902).  Mower.  Apparatus  for  heating  or 
cooling  air  or  other  gases.     Sept.  3. 

in.— DESTKUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  PETROLEUM. 

!&,]  18,.'i79.  MuUer.     See  under  1. 

18,728.  Macalpine  and  Alcohol  Syndicate,  Ltd. 
Refining  mineral  or  petroleum  oils.     Aug.  26. 

|¥.— COLOURING  MATTERS  and  DYESTUFFS. 

L]   18,127.  Imray  (Basle  Chem.  Works).     Manufacture 
of  indoxyl  and  its  derivatives.     Aug.   18. 

18,139.  Newton  (Farbenfabr.  vorm.  F.  Bayer  and  Co.). 
Process  for  obtaining  on  wool  fast  black  shades. 
Aug.  18. 

18,255.  Lake  (Chem.  Works  formerly  Sandoz). 
Manufacture  of  sulpho-acids  of  aromatic  aldehydes 
and  the  production  of  colouring  matters  there- 
from.    Aug.  19. 

18,569.  Newton  (Farbenfabr.  vorm.  F.  Bayer  and  O).). 
Manufacture  and  production  of  new  azo-dyestuffs. 
Aug.  23. 

18,667.  Abel  (Akt.-Ges.  f.  Anilin  Fabr.).  Manu- 
facture of  new  sulphurised  colouring  matters  and 
of  intermediate  products  for  use  therein.   Aug.  25. 

v.— PREPARING,  BLEACHING,  DYEING, 
JTING,  AND  FINISHING  TEXTILES,  YARNS, 
AND  FIBRES. 

L.]  18,277.  Bakau  Co.,  Ltd.,  and  Meikle.  Tanning, 
dyeing,  and  similarly  treating  nets,  ropes,  and 
textiles,  and  apparatus  therefor.     Aug.  20. 

18,596.  Heaton  (Rudolph  and  Kuhne).  Apparatus 
for  finisliing  textile  fabrics.     Aug.  25. 

18,684.  Leuscher  and  Leuscher.  Thread  or  fabric 
with  metallic  or  metallically  glittering  coating,  and 
method  of  producing  same.*     Aug.  25. 


[A.]  18,756.  Wetter  (Holle  and  Co.).  Apparatus  for 
treating  textile  material  with  liquids  for  dyeiug, 
bleaching,  and  other  purposes.     Aug.  26. 

„  18,916.  Kribbe  and  Burrows.  Machinery  for  treating 
hemp  and  other  fibrous  stems  or  fibrous  leaves, 
such  as  phormium  tena.r  or  agaves,  &c.,  in  the 
preparation  of  same  for  spinning.     Aug.  28. 

[C.S.]  20,281  (1901).  Boult  (Port).     See  tmder  XIIL  A. 
„      21,272  (1901).  Newton  (Farbenfabr.  vorm.  F.  Bayer). 
Printing   with    the    aid    of    dyestuffs  containing 
sulphur.    Sept.  3. 

VI.— COLOURING  WOOD,  PAPER.  LEATHER,  Etc. 

[A.]  18,593.  Keys  (Schreiber  and  Levinstein).  Printing 
and  reproduction  of  pictures  and  blocks,  and 
printing  surfaces  therefor.*     Aug.  25. 

„  18,696.  Turner.  Electric-chemico  process  of  printing 
newspapers,  posters,  sheets,  books,  &c.,  without 
the  use  of  ink.     Aug.  26. 

[C.S.]  20,281  (1901).  Boult  (Port).     See  under  XIII.  A. 

„  10,510  (1902).  Sanderson  and  Humphrey.  Means 
for  rendering  washable  paper  which  has  been 
printed  or  treated  with  water  colours.     Aug.  27. 

„  14,518(1902).  Pfister.  Apparatus  for  impregnating 
and  (or)  dyeiug  timber.     Sept.  3. 


VII.— ACIDS.  ALKALIS,  SALTS,  Etc. 

[A.]  18,202.  Fletcher.  Means  to  be  employed  for  discharg- 
ing and  refilling  metallic  capsules  or  other  vessels 
with  compressed  gases.     Aug.  19. 

„  18,342.  Rosenberg.  Oxygen-generating  apparatus. 
Aug.  20. 

„  18,427.  Pauling.  Process  for  the  production  of 
nitric  acid,  and  apparatus  therefor.     Aug.  21. 

„      18,449.  Tee.    Manufacture  of  salt.     Aug.  22. 

,,  18,540.  Carty.  Apparatus  for  aerating  or  gasifying 
liquids.     Aug.  23. 

„  18,581.  Crocker.  Capsule  to  hold  compressed  gas 
for  use  in  aerating  liquids.     Aug.  23. 

„  18,622.  Angel.  Manufacture  of  cau3tic  soda  as  a 
by-product  from  the  reduction  of  refractory  and 
other  ores.     Aug.  25. 

„      18,779.  Lake  (Maschinenfabr.  Buckau).  See  under-1. 

„  18,863.  Smith.  Means  and  material  for  absorbing 
ammonia  from  gaseous  mixtures,  with  simple 
method  of  recovering  the  ammonia  and  also  the 
absorbent  for  use  over  again.     Aug.  27. 

„  18,930.  Polzeninsy.  Nitrogen  compounds,  and  pro- 
cess for  manufacturing  same.     Aug.  28. 

„  18,947.  Conroy,  Shores,  and  United  Alkali  Co., 
Ltd.  Manufacture  of  sodium  hypochlorite. 
Aug.  28. 

[C.S.]  2144  (1902).  Malmendier  and  Stuhler.  Apparatus 
for  saturating  liquids  with  gases.     Sept.  3. 

„  15,667  (1902).  Osenbriick.  Absorber  for  ammonia 
absorption,  refrigerating,  and  like  machines. 
Sept.  3. 

VIII.— POTTERY,  GLASS,  and  ENAMELS. 

[A.]  18,494.  Evans.  Manufacture  of  glass  mirrors.- 
Aug.  22. 

„  18,772.  Adams.  Apparatus  for  moulding  hollow 
articles  in  clay  or  other  plastic  material.*    Aug.  26. 

„      19,005.  Doulton  and  Pleaoe.     See  under  XVIII.  B. 

[C.S.]  17,920(1901).  Shore.  Potters' jiggers  for  making 
dishes  of  circular,  oval,  or  other  forms.     Sept.  3. 
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[C.S.]  8827  (1902).  Aynsley  and  Illiusrworth.  Pottery- 
ware  cups,  and  beer,  wine,  spirit,  &c.  glasses. 
Aug.  27. 

„      12,737.  (1902).  Swan.     See  mider  II. 

„  14,441  (1902).  Miller  and  Trades  Progress  Co., 
Ltd.  Gathering  or  extraction  of  definite  quantities 
of  molten  glass  from  lanks  or  pot-furnaces,  and 
delinerin^  the  same  to  moulds  or  other  receptacles. 
Sept.  3. 

IX.— BUILDING  MATERIALS,  CLAYS,  MOHTABS, 
AND  CEMENTS. 

[A.]  18,123.  Alker  and  Vinzelberg.  Apparatus  for  im- 
pregnating roofing  paste-board  with  tar,  &c. 
Aug.  18. 

„      18,184.  Sellars.     Paving-tiles  or  slabs.     Aug.  19. 

„  18,476.  Beaumel.  Manufaclure  of  an  improved 
composition  forming  an  imitation  of  statuary 
marble,  onyx  stone,  polychromatic  materials,  &c. 
Aug.  22.     (French  Application.) 

„  18,006.  Lake  (Guissani^  Apparatus  for  impreg- 
nating wood.*     Aug.  22. 

„  18,583.  Livingstone  and  Saui'nry  Block  and  Tile 
Pavement  Co.,  Ltd.  Manufacture  of  blocks  and 
tiles  for  paving,  &c.     Aug.  23. 

„  18,617.  Masker.  Hydraulic  machinery  for  making 
artificial  paving-slabs  and  similar  blocks.* 
Aug.  25. 

„  18,829.  Salamon  and  Williams.  Manufacture  of 
artificial  stone  or  other  refractory  material. 
Aug.  37. 

„  18,849.  Bonley  and  Lea.  Manufacture  of  fireproof 
material  lor  covering  walls,  partitions,  and  other 
surfaces,  also  for  use  as  advertising  plates,  &c. 
Aug.  27. 

„  18,876.  Dunwoodie  and  Dunwoodie.  Machines  for 
making  bricks,  also  applicable  for  making  rivets, 
bolts,  &c.,  from  plastic  or  semi-dry  materials  or 
metal  in  a  softened  state.     Aug.  28. 

„  18,884.  Musker.  Machinery  for  making  artificial 
slabs  and  other  blocks.     Aug.  28. 

,  18,953.  Passow.  Process  for  producing  cement. 
Aug.  28. 

[C.S.]  18,207  (1901).  Fletcher,  Neil,  and  Fletcher,  Kussell, 
and  Co.,  Ltd.  Fire-brick  back  for  iron-tret  fires. 
Aug.  27. 

19,052  (1901).  Foxworthy  and  Moore.  Construc- 
tion of  hoiler-flue  arches.     Sept.  3. 

26,437  (1901).  Sellars.  Manufacture  of  buildiug 
blocks,  or  tiles,  or  artificial  stone.     -\ug.  27. 

„  9332(1902).  Lake  (Warren).  Manufacture  of  and 
method  of  using  asphalts,  cements,  and  composi- 
tions.    Aug.  27. 

16,259  (1902).  Adams.  Kilns  for  fire-clay  and  other 
goods.     Sept.  3. 

X.— METALLUBGT. 

[A.]   18,140    Shone.      Tinning  and  soldering  aluminium, 

and  fluxes  and  solders  therefor.     Aug.  18. 

18,237.  Jackson  and  Kiesel.  Alloy  capable  of  use 
without  flux  as  solder  or  surface-coating  for 
aluminium,  &c.*     Aug.  19. 

18,384  Dewhurst.  Carriages  for  ladles  used  for 
carrying  and  tipping  blast-furnace  slag.     Aug.  2 1 . 

„  18,577.  de  Alzuparay.  Extraction  of  metals  from 
their  ores.     Aug.  23. 


[A.]    18,584.  Kohlmeyer  and   Fdwardes.      Treatment 

tailings  or  slimes  resulting  from  ore-stainpiug  an: 
similar  operations.     -Vug.  23. 

„      18,613.  Lennox.     Method  of  refining  metals,  alloys 
and  amalgams.     Aug.  25. 

„      18,622.  Angel.     See  under  VII.  | 

„      18,660.  Aston  and  Mullicr.      Manufacture  of  stej 
from  scrap  metal.     Aug.  25.  j 

,      18,684.   Leuscher  and  Leuscher.     See  under  V. 

„      18,845.     Gutensohn.     Recovering  metallic  lead  froi 
lead  ore  (galena).     Aug.  27. 

„      19,014.  Gutensohn.      Treatment  of  refractory  ore 
containing  zinc  and  lead.     Aug.  29. 

„      19,035.  Payne  and  Gilhes.      Treatment  of  ores  con 
taining  copper.*     Aug.  29. 

„      19,088.    Sebillot.       Apparatus   for  the   treatment  t 
gold  ore.*     Aug.  30. 

,,      19,105.  Coe.     Machines  for  depositing  metallic  leg 
upon  a  surface  to  be  ornamented.*     -"Vug.  30. 

[C.S.]  7037    (1902).     Letson    and     Burpee.        Solderin; 
machines.     Aug.  27.  i 


XI.- 


-ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 


[A.]  18,172.  Schmidt-Altwegg.  Proceeding  to  manufad 
ture  the  active  mass  of  electrodes  for  lead  accumi 
lators.     Aug.  18. 

„      18,575.  Feith.    Eiectro-deposition  of  zinc.    Au(f.  2: 

„      18,886.  Gans.     See  under  11. 

XII.— FATS.  OILS,  AND  SOAP. 

[A.]  18,197.  Pratt.  Deodorising  cotton-seed  meal,  &o 
and  apparatus  therefor.*     Aug.  19. 

„      18,393.  Pfestroff  and  Gillon.     Oils.     Aug.  21. 

,,  18,741.  Haddan  (Edson).  Rendering  or  redacii 
apparatus  suitable  for  treatment  of  hsh-waste  aiit 
other  oil-yieldable  material.*     Aug.  26.  ' 

„  18,742.  Haddan  (Edson).  Process  of  rendering 
reducing  fish-waste  and  other  material  capable 
yielding  grease,  oil,  or  gelatin."     Aug.  26. 

„  18,743.  Haddan  (Edson).  Apparatus  for  renderinli 
or  reducing  fish-waste  and  other  material  capabi 
of  yielding  grease,  oil,  or  gelatin.*     Aug.  26. 

„      18,822.  David.     Soap.     Aug.  27. 

„      18,932.  Schnetzer.      Machines  for  moulding  soap; 
Aug.  28. 
[C.S.]  20,454  (1901).  Karutz.     Mixing  apparatus   for  th 
manufacture  of  .sonp.     Sept.  !^. 
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XIII.— PIGMENTS,  PAINTS;  RESINS,  VARNISHES 
INDIA-RUBBER.  Etc. 

A. — Pigments,  Paints. 

[C.S.]  20,281  (1901).  Boult  (Port).     Compositions  forth 
preservation  of  leather,  fabrics,  &c.     Aug.  27. 

B. — Resins,  Varnishes. 

[A.]  18,355.  Zachow.     Varnish-like  substance  applicabi 
'  as  a  vehicle  for  colours  or  as  a  coating  substance. 
Aug.  20. 
,,      19,074.  Lynch.     Substitute  for  turpentine.    Aug.  3( 


C. — India-rubber,  ^c.  \  m  t 

[A.]  18,135.    Gray    and    Sloper.     Rubbered     thrtad    c  %n 
cable.     .\ug.  18. 


i)t.  15,  iwe.] 


PATENT  LIST. 
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A.]   IS,218.  Gray  and  Sloper.     Apparatus  for  the  manu- 
f;ictare  of  rubbered  thread.     Aug.  19. 

1  "^.e::!.  Seftou  Jdiics  (Koch  aud  I'alm).  Method 
and  mean.s  for  uniting  indiaruhher  aud  kather. 
Aug.  25. 


.XIV. -TANNING,  LKATHER,  GLUK.  ahv  SIZE 

^.]   18,277.   Bakau  Co.,  Ltd.,  and  Meikle.     See  under  V. 

18,477.  '^e  Pont  aud  Ballardie.  Material  or  com- 
position adapted  to  be  used  as  a  substitute  for 
ivory.     Aug.  2-2. 

18, G7.'!.  Sefton-.Tones  (Koch  aud  I'alui).  See  under 
XIII.  C. 

18.742.  Haddan  (Edson).     See  under  XII. 

18.743.  Haddan  (Edsou).     See  under  Wl. 
|S.l  20,281  (1901).  Boult  (Port).     See  under  XIII.  A. 

10,868  (i;i02).  Perkins.  Maehiue for  treating  hides, 
skins,  aud  leather.  Sept.  .3.  (International  Patent.) 

XV.— MANURES. 

|S.]  22,142  (1901).  Day  (Staubschutz  Ges.  m.  b.  H.). 
Treatment  of  offals.    Aug.  27. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Ik.]  18,.579.  Miiller.     See  under  I. 

|S.]  20,89.'>  (1901).  de  Meulemeester.  Process  for  the 
rapid  separation  of  wort  from  dregs,  and  apparatus 
therefor.     Aug.  27. 

22,181    (1901).    Wild.      Manufacture    of     solidified 
spirit.     Sept.  3. 

XVIII.— FOODS,  SANITATION.  Em,  and 
DISINFECTANTS. 

A. — Foods. 

I,]  18, 1 37.  Lalie  (Soc.  fran9.  pour  la  Conservation  des 
Beurres).  Process  for  refining  and  preserving 
butter.     Aug.  18. 

18,138.  Lake  (Emmericbs  Fleisch-Konservierungs- 
Ges.  m.  b.  H.).  Preservation  of  meat  in  a  raw 
condition.     Aug.  18. 

18,150.  Fraser.  Manufacture  of  food  for  live  stock. 
Aug.  18. 

18,209.  Butherfurd.     Medicated  biscuit.      Aug.  19. 

18,247.  Stahl.  Preservatiou  of  meat,  sausage, 
sausage  skins,  &c.     Aug.  19. 

18,249.  Gaulin.  Process  and  apparatus  for  in- 
timately mixing  milk  and  other  fluids.*     Aug.  19. 

[18,496.  Geldard.     Appliances   for  testing  butter  for 
water.*     Aug.  22. 

[18,507.  Marks  (Pfaff).  Method  and  process  for 
preserving  eggs.     Aug.  22. 

[18,667.  Barrath.  Manufacturing  .artificial  ice.* 
Aug.  25.     (United  States  Application.) 

Il8,910.  Posternak.     See  under  XX. 

119,107.   Bell.     Alimentary  preparation.     Aug.  30. 

18,439  (1901).  Lome.  Preserving  compound. 
Aug.  27. 

4329  (1902).  Manasse.  Process  for  preserving  foods. 
Sept.  3. 

B. — Sanitation  ;    Water  Purification. 

Ij  18,186.  Dawber,  Liptrot,  and  Koby.  Treatment  or 
disposal  of  sewage  and  sewage-sludge  and  the 
maiuifacturo  of  bricks.     Aug.  19. 


[A.] 


[C.S.] 


[A.] 


18,49S.  Ham.  Valves  or  gates  for  sewers,  bacteria 
and  filter  beds,  and  other  conduits  or  places.* 
Aug.  22. 

18,733.  Bachnian.  Apparatus  for  purifying  water 
or  other  liquid.     Aug.  26. 

18,87.';.  Knock  and  Coombs.  Apparatus  for  raisinir 
or  lifting  sewage,  &c.  by  eoiypresscd  air.    Aug.  28. 

18,888.  Palmer.  Means  for  automatically  distribut 
ing  sewage  or  flushing  liquids.     Aug.  28. 

19,005.  Doulton  and  Pleace.  Flushing-siphons  for 
sewage,  &e.     Aug.  29. 

1 9,065.  Mackey.  Filters  and  apparatus  for  softenino 
water.     Aug.  30.  '^ 

17,397  (1901).  Beissel.  Water  softening  and  puri- 
fying apparatus.     Sept.  3. 

18,825(1901).  Doulton  and  Manger.  Water-soften- 
ing apparatus.     Aug.  27. 

16,375(1902).  Prott.  Apparatus  for  moistening  air 
and  saturating  the  same  with  vapours.     Sept.  3. 

C. — Disinfectants. 
18,706.  Evans.     Cementine  sanitary  fluid.    Aug.  26. 

18,979.  Old  andCIough,  as  "Crown"  Disinfectant 
Fire-lighter  Co.     See  under  II. 


XIX.— PAPER,  PASTEBOARD.  Etc. 

[A.]   18,417.  Dietrich.     Machine  for  comminuting  broken 
paper,  &c.     Aug.  21. 

„  19,090.  Dunham.  Insoluble  casein,  and  process  of 
producing  same.*  Aug.  30.  (United  States  Appli- 
cation.) 

[C.S.]  16,685  (1901).  Bertram  and  Milne.  Machines  used 
in  the  manufacture  of  paper,  paper-pulp,  &c. 
Aug.  27. 

„  20,396  (1901).  Fielding.  Manufacture  of  viscose 
(cellulose  sulpho-carbonate)  for  certain  purposes. 
.Sept.  3. 

„  10,524  (1902).  Lake  (Bird).  Manufacture  of  paper. 
Aug.  27. 

„  11,593(1902).  Walbinger.  Impregnation  of  paste- 
board and  paper  with  tar,  asphalt,  &c.     Aug.  27. 


XX. -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  AND  EXTRACTS. 

[A.]  18,108.  Peter  Spence  and  .Sons,  Ltd.,  and  Spence. 
Manufacture  or  production  of  a  new  titanous 
compound.     Aug.  18. 

„  18,215.  Lang.  Oxidising  processes  and  manufac- 
ture of  aldehydes,  ketones,  and  quiuones.  Aug.  ]9. 

„  18,340.  Imray  (Farbwerke,  Hochst).  Process  for 
removing  albumin  from  bacterial  and  animal  anti- 
toxins and  toxins.     Aug.  20. 

„  18,628.  Cadett  and  Tattam.  Means  for  extracting 
naphthalene  from  coal-gas  and  oil-gas.     Aug.  25. 

18,762.  Imray  (Farbwerke,   Hochst).      Process    for 
oxidising  organic  compounds.     Aug.  26. 

„  18,910.  Posternak.  Process  for  obtaining  the  organic 
assimilable  phosphorous  compound  contained  in 
vegetable  foodstuffs.*  Aug.  28.  (French  Appli- 
cation.) 

„  19,100.  Peters  and  Waterhouse.  Medical  embroca- 
tion.*    Aug.  30. 
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[C.S.]  14,921   (1902).    Dreher. 
lactate.     Sept.  8. 


Manufacture  of  titanium 


XXI.— PHOTOGRAPHT. 


[A.] 


18,916.  Barnard.    Apjiaratiis  for  use  in  the  develop- 
ing and  fixing  of  iihotographic  pictures.     Aug.  28. 

[C.S.]  16,134  (1902).  Hohand  Habne.     Photographic  de- 
veloping bath.     Aug.  27. 

„      16,318  (1902).  Pifer.     Photographic  plates.  Sept.  3. 

„      16,718  (1902).    Crabtree    and    Mason.      Vitrifiable 
photographic  decoration.     Sept.  3. 


XXn.— EXPLOSIVES,  MATCHES.  Etc. 


[A.] 


Explosives.     Aug.  27. 
Fuses    for   explosive 


projectiles. 
Fog-signalling 


18,801).  Davies. 
„      19,017.  Maxim. 
Aug.  29. 
[C.S.]  18.360   (1901).     Wood  and   Mills 
apparatus  for  railways.     Sept.  3 
„      18,363   (1901).     Allison.       Kailway    fog-signalling 
apparatus.     Sept.  3. 

„  23,889  (1901).  Bielefeldt  Priming  compositions  or 
charges  for  percussion  caps  and  detonators. 
Sept.  3. 
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INTERNATIONAL   CONGRESS   OF  APPLIED 
CHEMISTRY. 

The  iittention  of  ilembers  of  the  Society  ii"  called  to  the 
act  that  the  International  Congress  of  Applied  Chemistry 
ill  meet  in  Berlin,  during  Whitsuntide  week  of  next  year 
I  committee  of  this  Society  has  been  formed  to  co-operate 
'ith  the  other  British  Chemical  Societies  in  endeavouring 
>  secure  an  adequate  representation  of  British  Chemical 

iduftry,  and  it  is  requested  that  the  names  of  those  pro- 
losiDg  to  attend  the  <  'ongress  be  forwarded  to  the  Genera! 

iretary,  in  order  that  a  formal  invitation  from  the 
rganisatioD  Committee  m  Berlin  may  be  sent  to  them. 


SPIRIT  (ALCOHOL),  DUTY-FREE. 
The  principle  of  concessions  in  regard  to  the  use  of  spirit 
.Icohol)   having  been   accepted  by  the  Government,  the 
juncil   would  be  obliged   if  those  members  who  are  in- 
rested  in  industries,  in  which  partially  or  wholly  duty-free 
irit  would   be  of  advantage,  would  inform  the  Secretary 
what  way   the  power  to   use  spirit  duty-free   for  raanu- 
■turing  purposes  would  affect  their  industries,  giving,  as 
r  as  possible,  actual  instances  and  figures  : — 
1.  As  facilitating  present  processes  (crystallising,  &c.). 
'-'.    As   rendering   possible    the    manufacture,   in    Great 
itain,  of  products  which  the  duty  has  hitherto  prevented. 
J.  As  affecting  the   position   of  British  manufactures  in 
rard  to  foreign  competition. 

4.  As  to  the   branches   of  industry  which  the  duty  on 
ohol  has  crinpled  or  destroyed. 

The  Council  has  appointed  a  Committee,  consisting  of 
President,  Hon.  Treasurer,  Dr.  W.  S.  Squire,  Mr.  David 
■ward,  Mr.  A.  G.  Green,  Mr.  Walter  i.  Reid,  Mr.  A. 
rdon  Salaraon,  and  Mr.  Thos.  Tj'rer,  to  consider  and 
ort  on  this  question. 


Cliangrs  of  ai]tiir£(6. 

Vhen  notifying  new  addresses,  members  are  requested  to 
'  le  them  distinctly,  and  state  whether  they  are  temporary 
I  permanent.  Multiplication  of  addresses  is  also  to  be 
'  ided  as  tending  to  create  confusion.  When  sending 
^(.'^iptions,  the  use  of  the  form  attached  to  the  application 
>^  m  the  verification  of  addresses,  on  which  the  safe 
I  very  of  the  Journal  depends. 


.  man.  Dr.    Gellert ;   Journals   to   Swarthmore    College, 

Swarthmore,  Pa.,  U.S.A. 

man,  G.  F..  l/o  Cook  Avenue ;   940,  Hamilton  Avenue, 

St.  Louis,  Mo.,  U.S.A. 

k,  A.  .L,  l/o  Graveseud;     1,  Manor  Terrace,  Hailing, 

near  liochester. 
I  is,  Cbas.  B.  ;  Journals  to  c/o  Dr.  Francis   Wyatt,  39, 

South  William  Street.  New  York  CAty,  U.S.A. 
i  y,   W.    C,   I/o   Norfolk  ;     American    Beet   Sugar  Co., 

Graud  Island,  Neb.,  U.S.A.,  Superintendent. 
(  ;■,  J.   Campbell,   l/o   Stockport;     c;0  The  Rossendale 

Printing  Co.,  Loveclouah,  near  Rawtenstall. 
6  uvade,    W.     R.,    lo     London;    342,   Flinders    Lane, 

Melbourne,  Vic,  Australia. 
'   irie,  Jno.,  l/o  Hunslet  Moor;    Trentham  Street,  Dews- 
bury  Road,  Leeds. 
H,   Clarence    A.,   lo    Powelton    Avenue;    517,    North 

American  Building,  Philadelphia,  Pa.,  U.S.A. 
B  ley,    Jos. ;      Journals    to    43,    High    Road,    Gorton, 

Manchester. 
n  ;y,  ElUanah,   l/o  Camden  ;    Keystone  Academv,  Fac- 

loryville.  Pa.,  U.S  A. 
Ji  'n.  Dr.  Koht.,  l/o  Manchester ;  c/o  Chemische  Fabrikeu 

Weiler-ter  Meer,  Uerdingen  a/Rhein,  Germany. 
•'t  rson,  Jos.,  l/o  Lisbon  ;  4,  Whetley  Grove,  Bradford. 
K'  er.   Dr.   Carl ;    all    communications    to    Laboratory, 

Vienna,  IX/2,  Borschkegasse,  No.  «. 
K' ,  W.  P.,  l/o  Paulison  Avenue  ;  282,  Lafayette  Avenue, 

lud  (Journals)    c/o   General   Chemical   Co.,   Dundee 

iVorks,  Passaic,  N.J.,  U.S.A. 


Kirkland,   R.,  l/o   Nennmins;   Grand  Junction    Glue   and 

Chemical  Co.,  litd..  Market  Harborough. 
Kohnstamm,    E.    H.,   l/o   West  Broadw.iy ;    87-89.    Park 

Place,  New  York  City,  U.S.A. 
Ling,  A.  R.,  l/o  Wimbledon  ;    Hazeldene,  Kingston   Road, 

New  Maiden. 
Lymn,    A.    H.,    l/o   Nottingham;    125,   Alexandra   Road, 

Wimbledon. 
Nelson.  E.  K.,  l/o  Ellis  Avenue ;    c/o  vSwift  and  Co.,  Union 

Stock  Yards,  Chicago,  111.,  U.S.A. 
O'Shea,  L.  T.,  l/o  Cosham  ;   University  College,  Sheffield. 
Palmer,  F.  G. ;  Journals  to  .Mervyndene,  Court  Road,  West 

Norwood,  S.E. 
Perkins,   T.  S.,  l/o  San  Francisco:  c/o   Union   Sugar  Co., 

Betteravia,  .Sta.  Barbara,  Cal.,  U.S.A.,  Chemist. 
Pope,  T.  H.,  l/o  Copenhagen  ;  59,(;illott  Road,  Edgbaston, 

Birmingham. 
Robins,   Walter,  l/o  Lee  ;  Wanstead  Cottage,  New  Wan- 
stead,  Essex. 
Robinson,  H.  H.,  l/o  98  ;  75,  Finborough   Road.   Loudon, 

S.W. 
Royal-Dawson,  H.,  l/o  Leeds  ;  retain  Journals. 
Scott.  Leonard  C,  l/o  East  Chicago;   1358,  Wilton  Avenue, 

Chicago,  111.,  U.S.A. 
Shoiili,  A.,  l/o  Canning  Town  ;  C,  York  Road,  West  Hendcn. 
Smith,  Harry  E..  l/o   Milwaukee;  L.  S.  &  M.  S.  Railway, 

Collinwood,  Ohio,  U.S.A. 
Stansfield,   Edgar,  l/o  Sunderland;    Wlialley,  near  Black- 
burn, Lanes. 
Sutro.  H.   H.;  Journals  to   126,  Liberty  Street,  New  York 

City,  U..S.A. 
Townsend,  Oliver  C  ,  l/o  I^even  ;  RavenswooJ,  Ragby. 
Tribe,  P.   C.   M.,  l/o  Oswego ;  46,  Breakspear's  Road,   St. 

John's,  S.E. 
Van  Zwaluwenberg,  J.  G.,l/o  Elizabeth;  Box  Gil,  .'Argentine, 

Kansas,  U.S.A. 
Wallace,  E.  C,  l/o  New  York  City  r  Cambridgeport,  Mass., 

U.S.A. 
Weeks,   H.  B.,  l/o  Ainslie   Street ;  2,  Infield   Park  Road, 

Harrow  iu-Furnevs. 
AVielandt,   Dr.   W.,  l/o  Parkveien  ;  Frognerveien  3,  Chris- 

tiania,  Norway. 
AV^inser,   1'.   J.,   l/o   Bebington ;    Moor    House,   Biddulph- 

Moor,  Congleton.  Cheshire. 
A\'oiidrow,  Jno. ;    Journals  to   Albyu   Cottage.    Broxburn, 

N.B. 
Wright,  A.   C.,  l/o   Bradford;   c/o  Turner,  Morrisou,  and 
Co.,  6,  Lyons  Range,  Calcutta,  India. 

Hummel,   Prof.   J.   J.,    152.    Woodsley    Road,    Leeds;    at 

Glasgow.     Sept.  13. 
Wertheimer,  Alf.,  Johannesburg,  South  Africa.     Sept.  18. 


SIR  FREDERICK  A.  ABEL,  Bart.,  D.C.L.,  F.R..S. 

PaESTDENT    OF    THK    SOCIETY    OF    ChEMICAL    IndUSTJ:!' 

(1883-84)  ;  First  Chairman  of  the  London 

Section  of  the  Society  of  Chemical  Industry 

(1882-83). 

Fkederiok  Augustus  Abel,  born  in  London  on 
July  17th,  1827,  was  the  eldest  son  of  J.  L.  Abel, 
of  Woolwich,  and  grandson  of  A.  C.  A.  Abel,  Court 
miniature  paiuter  to  the  Grand  Duke  of  Mecklcnburg- 
.Schwerin.  At  the  age  of  14  he  went  to  Hamburg  to 
stay  with  his  uncle,  A.  T.  Abel,  a  mineralogist,  and 
pupil  of  Berzclius.  This  seems  to  have  been  the  beginning 
of  his  scientific  career. 

The  British  metropolis  afforded  few  openings  for  a 
student  of  chemistry  in  those  days,  and  young  Abel  did 
the  best  he  could  in  joining  the  Royal  Polytechnic  in  | 
1844,  which  was  practically  the  only  available  place.  ; 
Foriunately  for  him,  however,  a  scheme  for  establishing 
in  London  a  school  of  chemistry  on  the  lines  of  Liebig's 
famous  one  at  Giessen  was  now   carried  out,  aud  thus 
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he  became  one  of  the  26  students  of  the  r,oy;il  Col- 
lege of  Chemistry  when,  in  the  autumn  of  \i<i.'<,  its 
temporary  laboratory  in  George  Street,  Hanover  ^iquare, 
was  opened  under  the  direction  of  A.  \V.  Hofraann. 
Abel  !-pent  some  six  years  at  this  college,  durinfi  five 
of  which  he  was  one  of  Hofmann's  assistants.  V/ith 
Hofmann  he  did  good  work  in  research  on  certain  aniline 
derivatives.  He  was  also  demonstrator  of  chemistry  under 
Dr.  Steuhouse  at  St.  Bartholomew's  Hospital.  In  1861 
he  succeeded  Faraday  as  Professor  of  Chemistry  at  the 
Koyal  Military  Academy,  Woolwich,  and  iu  18G4  the 
office  of  Ordnance  Chemist,  known  suhsecjuently  as 
Chemist  to  the  War  Office,  was  created,  and  Professor 
Abel  was  appointed  to  fill  it.  He  held  the  position  for 
3 1  years.  During  that  period  our  whole  artillery  and  rille 
system  undtrwent  a  series  of  momentous  changes.  Xew 
guns,  methods  of  riflin?,  and  varieties  of  ammunition 
came  into  existence.  With  these  changes  Professor  Abel 
had  much  to  do.  Guncotton,  the  invention  of  Schonbein, 
had  not  as  jet  been  prepared  so  as  to  be  uniform  in 
composition,  and  consequently  safe  to  use.  Abel  suc- 
ceeded in  devising  improvements  in  manufacture,  so 
that  this  explosive  agent  could  be  safely  manipulated, 
and  efficiently  applied. 

An  experimental  inquiry  was  instituted  by  Sir 
Frederick  Abel  at  the  request  of  the  Secretary  ot  State 
for  the  Home  Departmeot,  dated  November  4th,  1S80, 
into  the  question  of  colliery  explosions  and  the  influence 
therein  of  coal-dust,  and  the  results  of  this  important 
inquiry,  embodied  in  a  most  lucid  report,  alone  deserve 
for  Abel  the  gratitude  of  his  country. 

In  1382  a  most  instructive  and  suggestive  discourse 
on  "  Dangerous  Dusts"  was  given  by  him  at  the  Royal 
Institution.  In  this  he  not  only  attacked  the  question 
of  the  influence  of  coal  dust  in  coal  mine  explosions, 
but  added  the  weight  of  his  authority  to  causes  already 
assigned  to  those  disastrons  flour  mill  explosions, 
which  only  a  few  years  before  could  not  be  accounted 
for. 

In  18S5  an  advance  was  made  in  France  in  smokeless 
powders,  the  explosive  basis  of  which  was  guncotlon 
or  nitrocellulose.  Meanwhile,  the  British  Government 
also  attacked  the  problem,  and  Sir  Frederick  Abel,  who 
had  been  knighted  in  188,1,  was  appointed  President  of 
a  committee  which  was  for  several  years  engaged  in 
securing  a  safe  smokeless  powder  of  suitable  character. 
Prof.  Dewar  and  Sir  F.  A.  Abel  finally  patented  the 
substance  known  as  "  cordite,"  which  was  accepted 
by  the  Government  as  its  smokeless  powder.  In  eon- 
junction  with  Sir  Andrew  Noble,  Sir  Frederick  Abel  also 
investigated  the  explosive  effects  of  bl.ick  powder,  the 
results  demonstrating  that  the  size  ot  the  grains  of 
powder  had  an  enormous  influence  on  the  rate  of 
combustion  within  the  chamber.  These  discoveries  ex- 
tended the  theoretical  knowledge  of  explosives,  and  won 
for  Sir  Frederick  the  gold  medal  of  the  Royal  Society. 
Not  the  least  important  of  the  late  baronet's  duties  as 
adviser  to  the  Government,  and  possibly  the  one  sub- 
jected to  the  greatest  amount  of  popular  criticism,  had 
reference  to  the  regulations  prescribed  for  the  safe 
storage  of  petroleum.  In  the  first  instance,  what  was 
known  as  "  an  open  test  "  was  adopted,  and  restrictions 
were  placed  on  petroleum  which  vaporised  at  a  lower 
temperature  than  100'  F.  Subsequently,  a  "  close  test," 
now  known  as  Abel's,  was  adopted,  and  under  this  mode 
of  examination  73^  F.  was  adopted  for  the  flash-point, 
instead  of  100"  F.,  the  former  reading  under  the  latter 
test  being  considered  equal  to  100'  with  the  test  pre- 
j  viously  iu  use. 

Sir  Frederick  Abel  filled  many  ofiices.  He  was  the 
second  President  of  the  Society  of  Chemical  Industry 
from  1S82 — 1883,  President  of  the  British  Association, 
of  the  Chemical  Society,  of  the  Institute  of  Chemistry, 
and  of  the  Institute  of  Electrical  Engineers  ;  he  was 
also  the  first  chairman  of  the  London  Section  of  this 
■Societv,  chairman  of  the  council  of  the  Society  of 
Arts,  "a  warden  of  the  Goldsmiths'  Company,  and 
chairman   of    the   executive    committee    of    the    City 


and    Guilds  of   London   Institute  for   Technical    Edu- 
cation;    and    in     1883,   together   with    Lord   Sudeley 
Lord   Kelvin,  and  the  'ate  Sir   \V.   Siemens,   was  one 
ot  the  English  Commissioners  at  the  Vienna  Electrical 
Exhibition.     On  the  founding  of  the  Imperial  Inslitute 
he  became  its  orgaui-icg  secretary,  and  remained  the 
general   director   up    to   the    time    of   its    transference 
to  the  lioard    of    Trade.      He    took   considerable    in. 
terest   in     the    subjects    of     technical    educatioa 
original    research,  and  was   instrumental   in    establisl 
ing   at   the   Imperial    Institute   well-equipped    researcj 
laboratories  iu  connection  with  its  scientific  and  technical 
department.     Elected  a  E'ellow  of  the  Royal  Society 
1860,  he  was  awarded  a  Royal   medal  by  that  hodyii 
1887.      In    recognition    of    his    contributions    to    til 
chemistry  of  iron,  the  Iron  and  .Steel  Institute,  in  1897* 
awarded  him  its  Bessemer  medal.     He  was  hon.  D.Sc. 
of   Cambridge   and    DC.L.   of    Cxford.     Sir   l'"rederi( 
was  twice  married,  and  leaves  no  heir  to   the  baronel 
conferred  upon  him  in  1893. 

He  died  suddenly  on   the  night  of  Sept.  6th,  at 
re.-.ideuce  iu  Whitehall  Court. 


PROFESSOR   J.   J.  HUMMEL. 
Profkssok  of  Dyeing,  and  Head  of  the  Dveimo 

DhPARTMENT    of    the    i'oRICSHIEE    COLLEGE,  LeEDS. 
OrIGI.N'AL    MliMBEIt    OF    THE    SOCIETY    OF    CUEMICiL 

Industry  and  of  us  Plblicaiion  Committee. 

John  James  Hummel  was  born  in  Clitheroe,  in  Lanca- 
shire, in    1851).     His   father  was   Swiss,  his  mother  an 
English  lady.     After  leaving  school  he   went  to  Zurich 
and    studied    chemistry    under   Stiideler,    Bolley,  and 
Wislicenus   in   the  Polytechnikum.      Returning  tii  this 
country.   Hummel    obtained   his   first   appointment   in 
Scotland,  being  made  chemist  in  the  Dalmonach  Works. 
Alexandria,  Dumbartonshire,  and,  later  en,  in  the  I'riui 
Works,  Milugavie.     He  gained  further  experience  ia  :i 
dyewori.s  at  Auchterarder,  and  also  in  works  in  Lanca- 
shire.      When,    therefore,    in    1870,    instruction    wa' 
undertaken   in    the    chemical    technology    of    dyein" 
and  the  allied  branches  in    connection  with  the  Y'ork 
shire    College,    Leeds,    Mr.     Hummel     was    naturalh 
marked    out    through     his     education,    training,    anc 
proved   ability    as  the  man   to   be   entrusted  with  the 
organisation  and  supervision  of    the  department.     Hi' 
work  in  Leeds  was   begun  in    1880  in  a  building  littli 
better  than  a  shed,  where  he  had.  however,  18  students 
Now,  however,  partly  through  his  own  persistent  reprc 
sentations  of  the  need   of  more  suitable  and  scientifi 
equipment,  and  very  largely  through  the  liberality  o 
the  Cluthworkers'   Company  of  London,  the  Vorkshir 
College,  Leeds,  possesses  a  magnificent  dyeing  depart 
ment,  furnished  with  research  laboratories,  experiment:! 
dyehouses,  and  every  kind  of  apparatus  for  instructioi 
and   investigation    in   connectiou   with   this   branch  c 
textile     industry.      The    Clothworkers'    Company  a!s 
fou.ided  a  Chair  of  Dyeing,  and  to  this   Prof,  llumnu 
was   appointed.      Anyone   knowing    the   condition    c 
technical  training  in  this  country  ao  years  ago  will  gai 
gome  idea  of  the  work  done  by  the  man  who   dcsignc 
and  superintended  most  details  of  that  building  and  ii 
equipment,  organised  the  courses  of  instruetiou,  and  w. 
himself   the  chief   teacher.      A   school   of  dyeing  hi 
thus  been  established  in  Leeds,  the  fame  of  which 
acknowledged  in  Germany,  and  has  attracted  sluden 
from  almost  every  country  of  Europe,   from   .\uierioi 
and   from  Japan.     In  his  own  department  of  technic 
education.     Prof    Hummel    was    the    pioneer    in   ih 
country.     The  value  of  a  man  with  such  practical  e; 
perTence  and  theoretical  knowledge  on  the  Publicalir 
Committee   of  the  Journal   of  the  Society  of  Chemicr 
Industry,  from  the  commencement  of  that  Journal,  hi 
been  highly  appreciated. 

Vet  in  his  brief,  laborious  life,  for  he  died  in  his  52t 
year,  he  found  time  for  consider.ible  literary  work,  11 
sides  numerous  contributions  to  journals  of  science  ai 
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technology,  he  was  the  author  of  an  article  on  "  Dyeing  " 
in  the  "  Encyclopa-ilia  Britannicii."  and  his  tes.tbooli 
on  the  "Dyeing  of  Textile  Fabrics"  was  translateil  into 
German,  Italian,  and  Japanese,  and  fcirnis  a  standard 
work  on  the  subject.  He  also  acted  as  collaboraieur 
in  Gustav  Kger's  "  English  -  German  Technological 
Dictionary." 

Prof.  Hummel  wa-s  a  member  of  the  Senate  of  the 
Yorkshire  College'.  In  1887,  as  a  member  of  the  Com- 
mittee of  the  Department  of  Chemical  and  Allied 
Industries,  of  the  Koyal  Jubilee  Exhibition  of  Man- 
chester, he  made  a  collection  of  calico  prints  representing 
the  advance  of  the  industry  of  calico  printing  during  the 
century.       He   alsu   otiiciated   as    Bril:-h   juror   in  the 


Department  of  Textile  Fabrics  at  the  last  Paris  Exhibi- 
tion. For  the  last  two  years  Prof.  Hummel  h.id  bten 
suffering  from  diabetes.  He  had  spent  the  month  of 
Auiiust  with  his  wife  and  family  in  Arrau,  and  subse- 
quently went  to  visit  his  brother-in-law.  Mr.  Jas.  Muir 
fsimpson,  in  Glasgow.  Here  he  suffered  a  relapse  and 
died  on  the  13th  (Sept.  He  leaves  a  widow  and  seven 
children. 


Erratum. 


This  Journal,  1002,  1125  (Obituary  of  Robt.  Haseu- 
clever),  col.  2,  and  2  liues  from  end,  for  "  May  28  " 
read  "  June  23.'' 
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-PLANT.  APPARATUS,  AND  MACHINERY. 

nesiiim  Chloride;  Behaviour  of ,  in  Steam -Boilers. 

H.  Ost.     Chera.-Zeit.,  26,  [71],  819—823. 

MJTioxs  of  the  chlorides  and  sulphates  of  the  alkali  metals. 

I  of  calcium,  and  magnesium,  were  evaporated  to  half 

!  bulk  in  a  small  iron   boiler  at  10  atm.  pressure,  so  as 

nitate  the  conditions  of  actual  work  in  a  high-pressure 

In  all  cases  (and  even  with  distilled  water  alone) 

!n  was  given  off,  and  magnetic  oxide  of  iron  found 

i  residue ;  but  no  iron  was  dissolved,  except  in  the  case 

magnesium   salts.     The   author  considers  that  the 

dation  of  hydrogen  is  in  all  cases  due  to  decomposition 

I  the  water  by  the  iron,  and  that  the  magnesium  salts  do 

'.attack  the  metal,  but  react  on  the  magnetic  oxide  (or 

ons  oxide)  according  to  the  equation — • 

Fe(OH)o  +  MgCL-^FeCU  +  MgCOH),. 

ction  is  reversible,  but  the  point  of  equilibrium  is 

I  nearer  the  state  of  things  represented  by  the  right- 

.  member  than  the   left.     The  salts  of  stronger  bases, 

t.lime  and  the  alkalis,  are  not  decomposed  by  ferrous 

'  Dxide. 

•  solutions  were  boiled  with  various  specimens  of 
;  100°  C.  The  amounts  of  hydrogen  evolved  varied 
siderably,  but  on  the  whole  increased  with  the  amounts 
irbon,  &c.,  in  the  iron.  Here,  too,  no  iron  was  dissolved 
salts  of  calcium  and  the  alkali-metals,  but  the 
nesium  salts  (and  to  a  still  greater  extent  alum)  always 
lived  some. 


The  addition  of  calcium  carbonate,  either  in  solution  as 
bicarbonate,  or  in  the  solid  form,  greatly  diminished  the 
amount  of  iron  dissolved  by  the  magnesium  salts.  Reaction 
occurs  between  the  calcium  carboaate  and  the  magnesium 
salt,  with  production  of  calcium  salt  aud  magnesium  carbo- 
nate and  hydroxide,  the  last  of  which  tends  to  prevent  the 
reaction  mentioued  above  from  proceeding  iu  the  direction 
from  left  to  right.  An  amouut  of  calcium  carbonate  equiva- 
lent to  not  more  than  a  quarter  of  the  magnesium  salts 
present  suffices  to  prevent  altogether  the  solution  of  iron. 

—J.  T.  D. 

SiiH   Sohitioi'S ;   Behaviour  of .towards    Copper,  and 

towards  Iron  in  presence  of  Copper.  H.  Ost.  Chem.- 
Zeit.,  26,  [73],  845— S47. 
A  CONTINUATION"  of  the  former  research  (see  preceding 
abs'.rdct).  At  10  atmospheres  pressure,  iu  absence  of  air, 
a  copper  boiler  was  attacked,  not  only  by  magnesium 
chloride,  but  also  by  sodium  chloride,  ^hile  sodium  sul- 
phide was  without  action.  But  the  attack  seems  to  take 
place  only  iu  the  presence  of  cuprous  oxide  (from  which  it 
was  almost  impossible  completely  to  clean  the  boiler),  for 
no  evolution  of  hydrogen  took  place  in  any  of  the  experi- 
ments, showing  that  no  decompositioa  of  water  occurred. 

The  presence  of  iron,  in  surface  approximately  equal  to 
that  of  the  copper,  completely  protects  the  latter  metal  from 
the  action  of  these  salts,  whilst  the  action  on  the  iron  is  not 
more  rapid  than  when  the  iron  is  exposed  alone.  But 
under  these  circumstances  iron  is  attacked,  not  only  by 
magnesium  salts,  but  also  by  calcium  chloride,  and  by 
potassitim  chloride  and  sulphate.— .T.  T.  D. 
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Englibh  Patent. 

Dri/ing  Powders  [Sand]  and  the  like ;  Apparatus  for . 

H.  Croizier  and  E.  Thomiue,  Paris.     Kng.  Pat.   18,661, 
Sept.  18,  1901. 

Hkatkd  gases  from  a  fire  are  condueteil  through  a  chimney, 
into  which  the  powder  i.s  introduced,  so  th:it  it  falls  in  a 
shower  down  the  chimney,  hatfles  being  employed  for 
distributing  the  falling  powder  through  the  heated  gases. 
A  receptacle  for  the  powder  is  arranged  in  the  chimney, 
below  the  orifice  at  which  the  heated  gases  enter. — R.  A. 


n.-FUEL.  GAS,  AND  LIGHT. 

' Methane-Hydrogeji    Water-Gas  Plant  at  Sligo,  Ireland. 
C  IJ.  Tully.     J.  Gas  Lighting,  1902,  80,  [2049],  489 —490. 

TiiTt  plant  described,  is  so  arranged  that  the  height  of  the 
bed  of  incandescent  fuel  i.s  kept  constant  :  the  steam  is 
injected  through  the  same  openings  .is  the  air-blast,  so  that 
the  clinker  is  broken  up  and  it  is  possible  to  work  without 
tire-bar.s  ;  a  stack-pipe,  valves,  and  connections  are  provided 
which  allow  of  the  removal  of  the  gases  from  the  generator 
either  at  the  middle  or  top,  and  also  allow  of  the  soot  (for 
lampblack)  being  brought  away  with  the  gas  and  recovered, 
or  retained  in  the  generator  as  fuel  and  burned  at  will. 

The  generator,  which  is  lined  with  fire-brick  and  provided 
at  the  bottom  with  clinkeriug-doors,  is  filled  with  fuel 
(coke  or  anthracite,  alone,  or  with  a  large  proportion  of 
bituminous  coal)  to  the  top,  the  fuel  is  ignited  and  raised 
to  a  high  degree  of  incandescence  by  an  .air-blast  through 
openings  in  the  lower  part  of  the  generator.  'I'he  products 
escape  through  a  series  of  nozzles  half-way  up  the  generator 
into  a  flue  bedded  into  the  lining.  The  gases  travel  from 
this  flue,  which  passes  entirely  round  the  generator,  into  a 
stack-pipe,  and  thence  into  the  air  through  a  snift-valve  at 
ihe  top.  In  this  way  the  fuel  is  raised  to  a  high  degree  of 
incandescence  for  a  definite  height;  and  with  proper  regula- 
tion of  the  air-blast,  the  escaping  products  will  contain  little 
iinburned  matter.  When  the  necessary  temperature  has 
been  attained,  the  snift-valve  is  closed,  and  the  tar  and 
heavy  hydrocarbons  are  injected  bj'  steam  into  the  annular 
space  left  by  the  falling  fuel 
below  the  constricted  part  of 
the  generator,  where,  coming  in 
contact  with  the  incandescent 
fuel,  the  hydrocarbons,  &c.. 
are  decomposed  mto  soot  and 
gaseous  jiroducts,  whilst  the 
steam  enters  into  reaction  wiih 
the  incandescent  and  nascent 
carbon  from  the  decomposition 
and  forms  water-gas.  Some 
steam  is  also  introduced  through 
pipes  passing  through  the  interior 
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A,  Charging  door.  B,  Clinkering  door.  C,  Nostrils.  D,  Steam 
supply.  E,  Snift  VMlve.  H,  Air  condensers.  K,  Soot  pockets. 
N,  O,  P,  Valves.    Q,  Hydrocarbon  supply.    "R,  Air  supply. 


of  the  air-blast  tabes,  and  this,  playing  upon  the  clin 
formed  during  the  blow,  breaks  it  up,  the  steam  being  c 
verted  into  water-gas.     The  gases  formed  during  this  patti 
the  process  pass  upwards  together  with  some  finely-divi(| 
carbon  ;  the   latter  i-^  retained  by   the    comparatively  c 
carbon   in   the  upper  portion  of  the  gener.itor,  whilst 
gaseous  mixture  of  hydrogen,  carbon  monoxide,  and  metha 
passes  out  through  a  pipe  near  the  top  into  the   stack-piij 
leaving  the  latter  by  a  pipe  which  forms  a  eross-juneti 
with  the  upper  exit  from  the  generator.     If  it  be  desired/1 
produce    lampblack,    the  gases    laden   with   finely-divi4 
carbon  are  led   away  through  the   nozzles  into  the  sta 
pipe,  and  then  through  the  same  pipe  as  before  into  a  sen 
of  atmospheric  condensers,  in  which  strips  of  asbestos  i 
suspended,  on  which  the   carbon  deposits,  and  from  wh 
by  a  jigging  arrangement,  it  can  be  shaken  into  sealedj 
ceptacles. 

The  gas  produced  has  au  illuminating  power  of    IC 
caudles  and  a   calorific  value  of  about  :)80  B.T.U.,  whilsl 
is  estimated   that   its   cost  will   not  much  exceed  that  | 
"  straight  "  water-gas. — A.  S. 

Gas;    Manufacture  of ,    from    Waste   Liquors 

Cellulose  Factories.     E.  1{.  Besemfelder. 

See  under  XIX.,  ^aye  1192. 


E.NGLiSH  Patents. 

Coke;    Manufacture    of .      W.    E.    Evans,  Lonfl 

From  G.  de  Velna,  Paris.     Eng.   Pat.   20,472,  Oct.  1™ 
1901. 

Pulverised  w.aste  coal,  anthracite,  &c.,  is  mixed  with  .1 
10  per  cent,  of  tar  and  10  to  20  per  cent,  of  resin,  bitume 
or  other  agglutinant,  and  the  mixture  is  coked  as  usual. 

— H.  B. 

Gas  for  Industrial  Purposes  ;   Utilisation  of .     W. 

Thompson,  London.     From   J.    H.    Darby,   Penygart 
Wales.     Eng.  Pat.  19,898,  Oct.  5,  1901. 

To  minimise  the  injury  to  the  refractory  finings  of  flat 
&c.,  in  which   gases  of  high  flame  temperature   (such 
coke-oven  gases)   are    burned,  these    gases    are   mixed 
regulated  proportions  with  low-puwer  gas,  such   as  hla- 
furnace  or  producer  gas. — H.  B. 

Gas   and  Air  ;   Machines  or  Apparatus  for  Mi-riiii/  — 
J.  Seymour,  Toronto.     Eng.  Pat.  2276,  .Ian.  28,  1902. 

Within  an  exterior  cylindrical  casing  are  arranged  t' 
concentric  rotating  cylindrical  receptacles,  one  within  t 
other,  each  provided  with  a  series  of  helical  measuri 
chambers,  the  inner  receptacle  for  measuring  gas  and  t 
outer  for  measuring  air.  Gas-  and  air-supply  pipes  en 
the  receptacles  axially,  and  both  of  the  latter  open  into  I 
exterior  cylindrical  casing  from  which  the  mixture  of  g 
and  .air  is  led  off.  The  two  cylinders  are  geared  togetli 
and  are  caused  to  rotate  simultaneously  by  the  impingi 
of  the  gas  on  the  helical  blades  or  walls  of  the  inn 
measuring  ciiarabers.  The  apparatus  is  filled  with  iva 
to  a  uniform  level  in  each  of  the  cylinders,  the  w:i 
forcing  the  gases  forward  during  the  rotation  of  the  part." 

— H.  I) 

Gas  suitalile  for   Driving  Gas  Engines  and  oilier  App 
a7tces ;    Process  ajid  Apparatus  for  liapidii/  Produei 

a .     P   Winand,  Charkow,  Kussia.     Eng.  Pat.  95 

April  25,  1902. 
A  PROCESS  for  ra]>idl_\'  producing  a  gas.  for  gas  engii- 
usually  driven    In-  blast-furnaie  gases,  in  the  event  o;'  ^^li 
usual'gas-supply  failing  ;  this  process  consisting  in  forclr^J; 
atomised  oil  into  a  fireproof  chamber  along  with  sufficii 
air   for    complete    conibustinn,    until   the    chamber  vi 
become  incandescent,  and  then  reducing  the  air-supply 
cause  only  partial   combustion  of  the  oil,  and  thus  prodr 
a  power-gas.     To  utilise  the  heat  of  the  gases  produc . 
they  may    be   passed  through    solid   fuel   contained   im 
generator    or    through    an    economiser    for    heating    i' 
compressed-air  supply. — H.  B. 


Sfpt.  so,  1902.] 
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.(imps ;    Incandescent    Vapour  [^Means  for    Extin- 

quisUingl.     H.  Lux, lierliii-Friedenau.     Eng.  Pat.  13,990, 
Aug.  S,  1901. 

v  incandescence  vapour  lamps  (of  the  type  in  which 
Liporisation  is  effeutcd  by  a  heat  conductor  from  the 
lauseu  fiame),  means  are  provided  whereby  the  vapours 
iin  be  withdrawn  momentarily  from  the  vaporisation 
hamber,  so  as  to  interrupt  the  supply  to  the  flame. — 11.  B. 

amps;    Incandescent     Vapour  .     H.    Lux,    lierlin- 

Friedeuau.     Hug.  I'at.  lj,991,  Aug.  S,  1901. 

<  a  Bunsen  burner  fur  liquid  combustibles,  having  a 
iporisatiou  chamber  below  the  burner,  supplied  by  means  of 
icks,a  spirally  or  similarly  curved  mixing  tube  is  arranged 
ith  coils  passing  through  or  past  each  other,  into  which  the 
ipour  tube  discharges  laterally,  said  mixing  tube  being  so 
aced  that  a  portion  of  its  wall  forms  the  cover  of  the 
iporisation  chamber.  The  object  is  to  provide  a  mixing 
be  which  shall  be  long  enough  to  ensure  thorough  mixing 
the  vapour  and  air  and  shall  nevertheless  be  hot  enough 
roughout  to  prevent  condensation  of  the  vapours. — H.  I!. 

'candescent   Gas   Liglithg  ;    Pressure  System  for  . 

).  Seott-Snell,  London.    Kng.  Pat.  17,5o7,  Aug.  ai,  1901. 

PRE3SVRE  system  for  incandescent  gas  lighting,  in  which 
burner  having  the  usual  air-inlet  holes  in  the  mixing  tube 
used.  This  burner  has  also  a  low-pressure  gas  supply 
t  surrounded  by  a  number  of  jets  for  the  supply  of  com- 
essed  air.  The  combined  energy  of  the  iras-  and  air-jets 
employed  to  draw  in  the  amount  of  atmospheric  air 
quired  to  give  the  maximum  tempt'rature.  Tn  this 
^tem,  therefore,  the  gas  is  not  compressed,  but  only  a 
lall  proportion  of  the  air  supply,  and  it  is  claimed  that 
th  a  burner  consuming,  say,  15  cb.  ft.  of  gas  per  hour, 
•  same  effect  is  produced  by  compressing  'A  cb.  ft.  of  air  per 
ur  as  would  be  obtained  by  compressing  the  \'>  cb.  ft.  of  I 
<  per  hour,  the  amount  of  air  drawn  in  and  caused  to 
ugle  with  the  gas  being  about  75  cb.  ft.  per  hour  in 
th  systems. — H.  B. 

ipmir-lntrniny  Apparatus  [Incandescence   Lamps'].     A.   j 
Kitson,  Coventry.     Eng.  Pat.  17,G65,  Sept.  3,  I9U1.  1 

LAMP,  having  a  horizontal  vaporising  tube   situated  over 

incandescence  burner,   is   provided   with  an   auxiliary 

rner  adapted  to  project  a  flame  along  the  vaporismg  tube, 

maiutain  the   vaporisation,  the  mixture   of  vapour  and 

produced  in  the  mixing  tube  being  apportioned  between 

main  and  auxiliary  burners  by  means  of  a  valve.     For 

preliminary  heating,  the  auxiliary  burner  is  provided   | 

h  a   Bunsen   burner,   connected   to   a  gas  supply   and 

wing  its   air  supply    through   the  tube  connecting  the 

iing  tube  and  the  auxiliary  burner. —  H.  C. 

etylene   Gas ;  Burners  for  .     J.  W.  Brav,  Leeds. 

Eng.  Pat.  12,360,  May  31,  1902. 

'.DENEE  of  the  usual   injector  type  in  which  the  gas  is 
ed  t"  pass  through   filters  of  muslin,  &c.,  in   order  to   I 
lOve  dust.     The  nipples   are  jirovided   with  male  threads 
ud  which  the  material  is   wrapped  ;  and  they  are  then   ' 
wed  and  cemented  into  the  arms  of  the  burner  proper. 

— F.  H.  L. 

■  tylene    Gas    Gtnerator.      P.    Gilgan,     Sllgo,     Irelaiul. 

Eng.  Pat.  14,287,  June  24,  1902. 

.  :mtomatic  drip  generator  in  which  the  water  supply  is 
orned  by  the  gas  pressure.  The  vessel  is  a  vertical 
iider  divided  into  two  compartments  by  a  horizontal 
ition,  the  water  being  at  the  top  and  the  carbide  at  the 

'  om.     If  too  much  gas  be  evolved,  it   rises  either  into  a   [ 

■  11  holder   or   below  a   flexible  diaphragm,  and   lifts  a  1 
'  hroom  valve  which  closes  the  water-feed  aperture.  I 

— F.  H.  L.       ' 

J  indescence    Lamps;    Electric    .      W.    J.   Phelps,  i 

Detroit.     Eng.  Pat.  20,476,  Oct.  12,  1901.  j 

■  incandescence  lamp,  comprising   a  vacuum  bulb  con- 

t  iug  two  or  more  filaments ;  a  supporting  sleeve,  within   I 


which  the  base  of  the  bulb  is  mounted  so  that  it  may 
rotate ;  pins  projecting  from  the  supporting  sleeve,  for 
engaging  the  slot.H  of  a  bayonet-joint  lamp-socket ;  and 
three  or  more  cont.act  terminals  on  the  base  of  the  bulb, 
by  means  of  which,  on  rotating  the  bulb  within  its  sup- 
porting sleeve,  the  flow  of  current  from  the  socket  terminals 
to  the  multiple  filaments,  may  be  modified. — H.  B. 

Electrodes  for  Arc  Lamps.      K.    Hopfelt,    Berlin.      Eng, 
Pat.  2(j,r,35,  Dec.  28,  1901. 

Is  the  manufacture  of  arc  lamp  electrodes  from  a  carbide 
which  is  decomposable  by  water,  the  conductivity  of  the 
carbide  is  increased  by  incorporating  with  it  fine  metallic 
dust,  or  by  providing  it  with  a  core  of  solid  e;irbon,  or  by 
inserting  a  metal  wire  into  it.  The  electrodes  are  coated 
with  waterproof  material.  (See.  L'.S.  Pats.  700,495  and 
700,049  ;  this  Journal,  1902,  964.)— H.  B. 

Ammonia;  Production  of [^Gas  Producers]. 

B.  Talbot.     Eng.  Pat.  19,993,  Oct.  7,  1901. 

Sec  under  VII.,  page  11S3. 

United  States  Patents. 

Fuel;    Manufacturing   Artificial  .     E.    J.    Hoffman. 

Assignor  to   C.  VV.  A.dams,  Chicago.    U.S.  Pat.  707,231, 

Aug.  19, 1902. 
Cri.'de  petroleum  is  incorporated  with  an  "  alkaline  salt  " 
(preferably  caustic  soda)  and  \egetable  loaui,  as  free  as 
I>ossibIe  from  silica  and  clay,  the  proportions  recommended 
being  8  parts  01  oil,  1  part  of  caustic  soda,  and  250  parts 
of  loam.  The  mixture  is  heated  to  between  180° aod  212"  F., 
being  meauwhiie  stirred  until  it  sets  hard.  The  product 
may  be  used  as  fuel,  either  in  the  loose  state  or  after 
compression  into  briquettes. — C.  S. 

Coke;  Manufacturing   .     J.  W.  Seaver.     Assignor  to 

the  Wellmau-Seaver-Morgan  Eng.  Co.,  Ohio.     U.S.   Pat. 
707,525,  Aug.  19,  1902. 

Foi{  charging  coke  ovens  of  the  beehive  type,  the  inventor 
provides  a  car  running  on  a  track  between  the  ovens  and 
the  coal  hoppers,  and  fitted  with  a  movable  bottom  that 
can  be  raised  so  as  to  fit  tightlj-  under  a  r.amming  box, 
wherein  the  coal  delivered  from  the  hopper  is  rammed  to 
form  a  compact  mass  or  briquette.  The  car  bottom  is  then 
lowered  on  to  the  car  and  conveyed  opposite  the  oven  to  be 
charged,  the  dome  of  the  latter  being  raised  by  a  travelling 
crane  and  slung  over  the  car  track,  ready  for  hnvering  on 
to  the  briquette.  At  the  same  time  the  car  bottom  is  raised 
so  as  to  be  flush  with  the  surface  of  the  coking  base, 
whereupon  the  dome  (which  just  clears  the  base)  is  moved 
back  again  by  the  crane,  and  draws  the  briquette  with  it  on 
to  the  base,  where  the  charge  is  coked  in  tue  usual  manner. 
In  discharging  the  oven,  this  operation  is  reversed,  to  deliver 
the  coke  on  to  the  car. — C.  S. 

Coke  ;   Apparatus  for  (Jucncliiuy  or  Cooling . 

L.  Bertram!,  Paris.     U.S.  Pat.  7u7',379,  .Vug.  )9,  1902. 

The  coke  drops  from  the  retort  through  a  hopper  into  a 
closed  water-tank,  whence  it  is  removed  by  an  endless 
elevator.  A  fan  at  the  top  of  the  elevator-casing  carries 
off  the  steam  produced,  and  a  paddle-wheel  beneath  the 
hopper  ensures  the  immersion  of  all  the  coke  in  the  water. 
Ttie  elevator,  fan,  and  paddle-wheel  are  driven  electrically, 
and  the  whole  apparatus  is  mounted  on  a  carriage  which 
runs  on  rails  in  front  of  the  retorts. — H.  B. 

Coke-Oven.     W.  T.  Gates,  Simpson,  W.  Virginia. 
U.S.  Pat.  707,914,  Aug.  26,  1902. 

Twu  beehive  ovens  are  arranged  back  to  back,  with  their 
floors  on  different  planes,  the  upper  oven  being  intended 
for  the  production  of  a  higher  grade  of  coke  than  the 
lower  oven  produces.  A  tortuous  flue  beneath  the  floor 
of  the  upper  oven,  and  round  the  lower  part  of  its  walls, 
communicates  with  an  opening  in  the  lower  oven  at  a  point 
above  its  floor,  so  as  to  convey  the  products  of  combustion 
from  the  lower  oveu  below  and  round  the  upper  oven. 

-II.  B. 
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Fuel  Compound.  J.  H.  Ricktr,  Assignor  to  S.  P.  Greene 
and  J.  A.  T.  Evan5,  Texas.  U.S.  Pat.  707,722,  Aug.  26, 
1902. 

An  artificial  fuel  composed  cf  crude  petroleum,  18 '75  per 
Cent.;  resin,  2'5  per  cent.;  sawdust.  125  per  cent.; 
<-lay,  12-5  per  cent.;  "liquid  glass,"  2'd  ]ier  cent.;  and 
lij;[nite  or  coal  dust,  51  '25  per  cent.,  all  parts  bv  volume. 

— H.  B.       j 

Burner.    Liquid  -  Fuel    [/"'"    Rotary    Furnaces']. 

K.  Halley.     U.S.  Pat.  707,510,  Aug.  19, 1»02.  | 

The  burner,  which  is  adapted   I'nr  burninfj  lieavy  oils,  is   [ 
inserted  centrally  into   the   top  cf   a  rotary   furnace,   and 
throws  a  flame  down  into   the  cavity  thereof.     The  burner 
remains  stationary  while  the   furnace  revolves  ;  it  consists   ' 
of  a  vertical  cylindrical  shell,  to  which  air  is  supplied  by  a 
wide   pipe   connected  with   a  blower;    an   oil-supply   pipe 
passing   centrally   down    the   shell ;    and   a    second   pipe, 
surroundin*^  the   oil  pipe  and  conveying   compressed   air.   j 
The  compressed  air  atomises  the  oil  issuing  from  the  inner   ' 
pipe.     A  hollow  block,  fixed  in   the  tcp  of  the   furnace,   ] 
surrounds  the  burner  pipes  and  extends  up  into  the  shell, 
•within  which  it  rotates. — H.  H. 

Gas ;  Process  of  ^[anufartarinq  lllnn.iiialing [  Coke'] . 

C.  W.  Isbell,'Xew  \"ork.      U.S.   Pat.  707,78  3,    Ang.  26,   ! 
1902.  I 

Is  the  manufacture  of  ilhiminaticg  gas,  the   residual  coke   i 
in   the    retorts    is   loosened  by   the  introduction   into   the 
retort,   round  the   coke,   of  sufficient  steam    to   cause  the    ; 
combustion   and  conversion  into   jras    of   that    portion    of 
the  coke  contisuous  to  the  sides  of  the  retort.     .See  U.S. 
Pat.  693,137  ;  this  Journal,  1902,  334.— II.  1>. 

Gas  Prnduver.  L.  L.  Jlerrifield.    Assi<mor  to  E.  J.  Cheekier 
and  Kcom.  Gas   App.  Coustr.  Co.,  Ltd  ,  Toronto.      U.S.   t 
Pat.  707.146,  Aug.  19,  1902. 

Pek  Eng  Pals.  12.958,  12,959,  of  1901  ;  this  Journal,  1902, 
1020— 1021.— C.  S. 

[G«s-]   Burner.     JI.  S.  Walker.     U.S.   Pat.  707,285, 
Aug.  19,  1902. 

Sek  Eng.  Pat.  15  133  of  1901  ;  this  Journal,  1901,  1 101. 

— ll.B. 


[Gas-]   Burner.    M.  S.  Walker,  Ciiicago.  U.S.  Pat.  707, 
Aug.  19,  1902. 


:sc, 


A  BcNSEX  gas-hurnc,  suitable  for  incandescence  li^ihlin?, 
in  which  the  mixing  tube  is  provided  with  two  series  of  air- 
hilet  holes,  ilie  one  series,  which  is  surrounded  by  a  regu- 
lating sleeve,  being  situated  below  the  level  of  the  tip 
of  the  gas-nipple  :  the  other  series,  protected  by  a  hood, 
being  above  tlie  level  of  the  tip.  A  diaphragm,  extending 
across  the  tube  above  the  upper  air-holes,  has  a  central 
tubular  pai^sape,  through  which  the  mixed  gases  flow  into 
the  upper  part  of  the  burner  tube. — H.  B. 

Carburetter.     W.   F.   Betzel,   Portsmouth,  A'a.     U.S.  Pat. 
707,897,  Aug.  26,  1902. 

An  open-topped  tank,  containing  a  floating  bell  for  the  air 
to  be  carburefted,  is  divided  in  its  lower  portion  by 
horizontal  partitions  into  two  or  more  carburetting  chamlierc, 
containiug  gasolene  and  water.  A  pipe  from  the  interior 
of  the  bell  extends  downivards  to  the  lowest  carburetiiug 
chamber,  and  supplies  air  to  both  ends  of  a  spir.)lly-coiled 
perforated  pipe  situated  tiierein.  The  cariniretted  air 
produced,  pas-es  up  to  both  ends  of  a  similar  coiled  pipe  in 
the  upper  chamber,  where  it  is  further  enriched,  and  whence 
it  flo«s  to  the  point  of  consumption.  A  number  of  such 
tanks  are  connected  together  by  means  of  pipes  for  the  air 
and  liquids,  and  their  bells  may  be  supplied  with  air  by  a 
somewhat  similar  tank,  the  bell  of  which  is  caused  (o  rise 
and  fall  by  a  hydraulic  piston  fitted  with  tripping  devices, 
the  bell  drawing  in  air  through  check-valves  during  its 
ascent,  and  forcing  the  air  into  the  other  bells  daring  its 
descent.-  -H.  B.  I 


Burners;    'Vapour-generatinj   Avpcraius  for    [Incaml' 

cence']  Hjdrnearhiin .      T.  J.  Forde,  Geneva,  01 

U.S.  Pat.  707,6S9,  Aug.  26,  1902. 

An  apparatus  for  supplying  a  mixture  of  vaporised  gasole) 
and  air  to  the  service-pipes  of  the  building  to  be  illuminate 
Gasolene  is  fed  to  a  vertical  vaporiser  which  is  surround 
by  a  vaporising  burner,  and  the  vapours  produced,  pass  in 
a  valved  chamber  at  the  top  of  the  vaporiser.  A  part 
the  vapours  is  led  down  to  feed  the  vaporising  burm 
while  the  main  portion  flows  up  throush  mixing  tubi 
enclosed  in  an  open-ended  horizontal  casing,  to  the  servic 
pipes.  In  starting  ihe  apparatus,  the  vaporising  burner 
supplied  with  carbureited  air  obtained  by  puro]iMi£r  air  ii 
the  closed  gasolene-reservoir,  the  supply  of  cathureited  : 
being  shut  otf  when  the  vaporiser  is  hot  enough  to  vapor 
the  gasolene  freely. — U.  B. 

Burning  Apparatus  ;   Hydrocarbon-Vapour .    [/nn. 

dcscence   Burners.]       A.    15.    Mackliii,    Brooklyn.     C 
Pat.  707,517,  Aug.  19,  1902. 

VAPorie  burners  are  described,  characterised  by  bavins 
vertically-arranged  vaporiser  and   mixing  chamber,  with 
free  space  between  them ;  a  needle,  operating  in  the  >• 
free  space,  for  cleaning  the   nozzle  of  the   vaporiser,  ' 
needle    being    mounted    on    a     horizontally    rotating    ; 
vertically  movable  arm,  so  that  it  may  be  supported  oats 
the  hot  zone  when  not   in  use;  an  inner  bell  shaped  ti 
arranged   in  the    vaporiser   between  the  oil-inlet   and  i 
Tapour  nozzle,  forming  a  cushioning  chamber  to  equa 
the  flow  of  vapour  through  the  nozzle ;  a  vaporising  bur; 
adjacent  to  the  vaporiser ;    and  a  shield  surrounding 
latter  burner  to   prevent  the   products  of  combr.^tioo  fr 
being  drawn  into  the  mixing  chamber  above. — H.  B. 

Acetylene  Gas  Generators.     D.  W.  Bishop,   Lenox,  Mi 
U.S.  Pats.  707,077  and  707,078,  Aug.  19,  1902. 

See  Eng.  Pats.  6826  and   685S,  1902;  this   Journal,  19, 
762  and  7o3.— E.  H.  L. 

Acetylene  Gas  Generator.      S.  L.  Xewlin  and  .T.  Mathi* 
kingriver,  Cal.     U.S.  Pat.  707,796,  Aug.  2.%  1902. 

Ax  automatic  waler-to-carbide  generator  of  the  contact  j 
tern,  in  which  the  carbide  slore  is  carried  by  the  rising  I: . 
The  carbide  boxes  bang  from  the  top  of  the  bell,  and  wli 
the  latter  falls  to  a  certain  position,  ball  valves  rise  i 
open  the  gas  outlet  from  the  said  boxes,  thus  permittr 
water  to  enter  through  cnnstantly  open  pipes,  which  extil 
from  the  bottom  of  the  boxes,  downwards,  into  the  ho  r 
tank.  These  water  tubes  can  be  closed  by  means  of  a  h:l 
lever,  so  that  only  the  contents  of  one  box  are  deconipo  I 
at  a  time. — F.  H.  L. 

Incandescent    Electric    Lamp.      E.   S.  Gardner,   Bos 
Mass.     U.S.  Pat.  707,099,  Aug.  19,  1902. 

The  lamp  consists  of  an  exhausted  bulb,  a  glass  tube 
tending  into  the  bulb   and  sealed  at  the  cuter  end  tn 
neck  of  the  bulb,  leading-iu  wires  and  a  filament  sealed  '• 
its  inner  end,  aud  a  reflector  (preferably  a  disc  of  polls i 
aluminium)  inserted  into  the  bulb  before  tiie  neck  isseii 
aud  secured  to  the  inside  of  the  bulb.—  H.  B. 


III.-DESTRUCTIYE  DISTILLATION, 
TAR  PEODUCTS.  PETROLEUM. 

Vetroleum  ;    The   Sulphur  Content  of  Commercial  Grt'^ 

of .     E.   Lecocq  and  H.  Vandervoort.     Bull.  As 

Beige  des  Chim.,  16,  [4—5],  181  —  184. 

IlAvisf;  frequently  observed  the  liberation  of  sulp! 
dioxide  during  fractional  distillation  of  commercial  pi  ' 
leum,  the  tmthors  passed  the  uncondensable  gases  from'' 
distillation  through  ammoniacal  hydrogen  peroxide,  "' 
precipitated  the  sulphur  as  barium  sulphate.  In  this  m- 
uer.  Standard  White  American  oil  was  found  to  coni:i 
0-0130— 0-274  per  cent,  of  sulphur;  Water  White'i' 
merely  traces:  ordinary  Itussian  oil  0'(I042 — 0"0O84>'' 
cent.;  similar  oil,  rectified  in  Belgium,  traces.  ■" 
sulphates  or  sulphur  dioxide  could  be  detected,  as  sue. »> 


ipBepI 


ipt.  SO,  1903.] 
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e  oil  previous  to  distillation ;  and  it  is  therefore  assumed 
at  the  sulphur  present  is  in  the  form  of  oreiinic  com- 
lunds.  The  authors  consider  that  the  method  mij,'ht  be 
eful  ;is  a  means  for  detecting  the  adulteration  of  burning 
s,  snb>equeut  to  distillation,  with  light  or  heavy  oils 
atainiug  sulphur  compounds. — C.  S. 

English  Patent. 

toffin  Wax  and  Lubricating  Oil  from  Mineral  Oils  and 

^ier  Hydrocarbons  ;  Maimfactnre  or  Production  of . 

,  Singer,  Mezoteleijd,  Hungary,  and   H.  Pauli,  Berlin. 
ng.  Pat.  1L',36.J,  June  2,  19u2. 

substance  is  tre;tted  with  strong  (preferably  9S-j— 
•8  per  cent.)  elhyl  alcohol,  and  heated — under  ordinary  or 
breased  pressure — untd  the  oil  and  parartin  scale  are  dis- 
llved.  After  separation  from  the  resinous  and  tarry  pre- 
litatcs  (or  before,  if  pressure  has  been  employed),  this 
llution  is  cooled  to  a  temperature  between  1">"  and  0°  C. 
Iccording  to  the  purification  reiinired),  or  diluted  with 
Iter,  to  solidify  the  paraffin  scale,  the  solvent  being  afler- 
ds  recovered  by  distillation. — C.  S. 

IV.-COLOUEING  MATTERS  AND 
DYESTUFFS. 

Ythranilic    Arid:    Action    of    Formuldiht/de    on     . 

J.  Heller  and  G.  Fiesselmanu.     Annalen,  1302,  324,  [  1  ], 

1118-137. 

I'O  molecules  of  anthranilic  acid  condense  with  one 
lilecule  of  formaldehyde  in  alcoholic  solution  at  the 
Jtinary  temperature  giving  a  yield  of  methylene  dianthra- 
lic  acid  amounting  to  8.)  per  cent,  of  the  anthranilic 
Id  taken.  The  new  product,  II„C :  (.VHCoII^COjH);,, 
namles  as  a  crystalline  powder   from  acetone  and   melts 

tt58°  C.  It  apparently  forms  acid  salts,  and  when  heated 
Ih  fused  sodium  acetate  and  acetic  anhydride,  yields  a 
Icetyl  compound  melting  at  284^  C    The  action  of  benzoyl 

oride  on  methylene  dianthranilic  acid  in  pyridine  solution 
Ids  to  the  formation  of  benzoylanthranil,  whilst  boiling 
Ih  aqueous  potassium  cyanide  gives  anthranilino- 
Itonitrile,  melting  at  181°  C.     When  heated  with  hydro- 

pric    acid   on    the    water-bath,  the     diphenamine    ba.se 

[ergoes  molecular  transformation,  and  is   converted  into 

ninodiphenyhuethane  dicarboxylic  acid — 


C(),ll_ 
NH.>      \ 


\. 


_(OJI 

yC\U<^         \XfI; 


ibase  melts  at  254°  C,  and  the  hydrochloride,  which  is 

Iringly   soluble  in    concentrated    hydrochloric    acid,    at 

°C.     The  product  readily  reactf:  with  sodium  nitrite  in 

I  solution,  and  the  resulting  compound   combines  with 

liline  solutions  of  naphthol  and  naphthylamine  sulphonic 

lis.    The   dyestuffs   so   obtained  are  usually  bluer  than 

corresponding    ones    from    anthranilic    acid.        The 

hetbyl  ester  melts  at  147°  C,  and  separates  from  methyl 

bhol  in  shining  scales   on   adding  water.     The   diacetyl 

liTative  melts  at  21)1"  C,  and   the   dibenzoyl  compound 

pined   by   the   Schotten-Baumaim    methiul    crystallises 

1  glacial  acetic  acid  in  tufts  of  needles  melting  ai  268°'C. 

action  of  a  condensing  agent   (concentrated   sulphuric 

E)  on  this  product,  or  of  benzoyl  chloride  on  the  hydro- 

Iride  of  the   methane   derivative    in  pyridine  solution, 

Ids  dibenzoyldianthranilmethane — 


C,H,CO-X<(     \CH,/ 


I 


CO  J 


-COCcH. 


feh  crystallises  in  fine  needles  melting  at  2S8'  C.  Apply- 
Itbis  latter  reaction  to  anthranilic  acid  itself,  the  authors 
lined  benzoylanthranil  melting  at  12.3°  C.  This  feet 
lains  the  formation  of  benzoylanthranil  by  the  action  of 
Isoyl  chloride  on  niethylenedianthranilic  acid  in  pyridine 
llion. 


When  the  hydrochloride  of  diaminodipheuylmethane 
dicarboxylic  acid  is  heated  in  a  seiled  tuba  with  water  and 
hydrochloric  acid  to  2flU°  C  for  some  hours,  it  gives  oti' 
carbon  dioxide,  and  yields  pp-diaminodiphenvlmethaue 
melting  at  88°  C— T.  A.  L. 

/!cn:idijie  Blue  andsomi'  licdrHoiix  of  Benzidine.    G.  Saget. 

Monit.  Scient.,  I9(i2, 16,  [729],  6,i5— 656. 
Benzidine  Hydrochloride  and  Potassium  Permanganate. — 
On  mixing  cold  aqueous  sedations  of  these  compounds,  it 
bright  blue  precipitate  is  formed,  the  shade  of  which 
becomes  darker  as  mor^  permanganate  is  added,  until  at 
lenuth  it  reaches  the  colour  of  Indigo.  On  further  con 
tinning  the  addition  of  permanganate,  the  blue  precipitate 
is  decomposed,  and  a  brown  precipitate  of  manganese  di- 
oxide is  left,  whilst  the  filtrate  from  this  is  colourless  and 
contains  manganous  chloride.  If  the  Indigo-coloured  preci- 
pitate be  filtered  off,  the  filtrate  has  a  crimson  shade  and  con- 
tains manganous  chloride,  the  excess  of  benzidine  chloride, 
and  an  oxidation  product  of  benzidine,  to  which  the  crimson 
colour  is  due.  The  precipitate,  which  is  not  (luite  insoluble 
in  cold  water,  also  con'ains  a  little  benzidine  hydrochloride. 
Hydrochloric  aeid  pre\ents  the  action  of  permanganat^i 
on  the  benzidine  salt,  whilst  sulphuric  acid  forms  benzidine 
sulphate,  which  becomes  yellow  on  the  addition  of  per- 
manganate. .Vcetic  aeid  does  not  prevent  the  formation  of 
the  blue  precipitate,  but  causes  it  to  assume  a  greener 
shade. 

Benzidine  Hydrochloride  and  Manganese  Dio.vide. — (  1q 
adding  manganese  dioxide  to  an  excess  of  benzidine  hydro- 
chloride, a  dark  blue  mass  is  obtained,  which  is  only 
sparingly  soluble  in  cold  water.  On  now  adding  a  large 
amount  of  water,  allowing  the  precipitate  to  subside,  ami 
filtering,  a  Bordeaux-wine-red  filtrate  is  obtained.  This 
contains  manganous  chloride  and  a  colouring  matter  which 
is  not  precipitated  by  common  salt  or  destroyed  by  heat, 
and  is  insoluble  in  ether  and  benzene.  The  blue  precipi- 
tate, when  washed  with  cold  witer  and  dried  at  a  very  low 
temperature,  forms  a  blue  powder  resembling  Indigo.  It  is 
not  stable.  When  suspended  in  water  and  heated,  it  is 
decomposed  at  about  6.")°  C.  It  is  also  destroyed  by  hydro- 
chloric aeid,  ammonia,  and  sodium  carbonate.  It  is  not 
changed  by  cold  potassium  bichrtimate,  but  becomes  black 
when  heated.  Treatment  with  10  per  cent,  acetic  acid 
renders  Benzidine  Blue  more  stable,  and  it  then  only 
decomposes  in  water  at  100°  C. — C.  A.  M. 

English  Patents. 

Aromatic    Nitro  -  Compounds     containing    tiro    or     wore 

Nitrn-gronps;   Hednction  of  .       ICrnst  Wirlh,  Dort- 

mund,'Germaiiy.     Eng.  Pat.  11,750,  Aug.  7,  1902. 

Reduction  is  effected  by  heating  the  aromatic  nitro- 
compounds with  alkali  sulphides  containing  water  to 
temperatures  above  1 1 0°  C,  reaction  taking  place  best  at 
between  150° — 170°  C.  according  to  the  equatijn — 

K.NOj  +  Na;S  +  HjO  =  RNH,  +  NajSO., 

Crystallised  sodium  sulphide,  Xa.jS  -i-  9HoO,  is  most  suitable 
for  the  purpose.  Although  the  reaction  takes  place  par- 
tially at  lower  temperatures,  the  best  results  are  obtained 
between  160° — 170°  C.  ;  for  this,  closed  vessels  are  pre- 
ferable, as  preventing  loss  of  water  and  the  consequent 
drying  up  of  the  mass. — J.  O.  B. 

Indo.Tyl  or  Indigo  \_lndign  Dyestuffs']  or  Indo.ryl  or  Indigo 

Preparations;     Mamifacture    of .      li.    K.    Ellis, 

Loudon.      Prom  the    Chemische    Fobrik    von    Heydeu 
A.  G.,  Dresden.     Eng.  Pat.  14,019,  June  20,  1902. 

By  heating  one  molecular  proportion  of  chloracetic  acid 
with  three  molecularproportiimsof  aniline,  a  yield  of  36 — 38 
parts  of  phenylglycin  from  25  parts  of  aniline  can  be  obtained, 
which  is  about  three  limes  as  much  as  by  the  ordinary 
method  of  heating  equimoleeular  proportions.  The  paten- 
tees further  find  that  good  yields  of  indox)  I  and  of  Indigo 
are  obtained  by  the  action  of  caustic  alkalis  on  phenylglycin 
in  presence  of  au  alkali  metal,  an  alkali  metal  alloy  or  an 
alkali  alcoholate.  See  also  Pr.  Pat.  317,121 ;  this  Journal, 
1U02,  967.— T.  A.  L. 
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Jndigo    and     Intermediate     Proilucts    relating     thereto; 

Manufacture   of  Derivatives  of  .     J.  Y.  Johnson, 

Londou.  i'rom  the  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafeu,  Germany.  Kng.  Pat.  20,352,  Oct.  1-1, 
1901. 

See  Pr.  I'at.  31  "i, 180  ;  this  Journal,  1BC2,  4i)I.— T.  A.  L. 

Colouring  Matters  [Sulphide  Dyestvffs]  directly  Dyeing 
Cotton  ;  Munufaclure  of  Black  Sulphur .  I.  Levin- 
stein, C.  ilensehing,  and  Levinsiein.  Ltd.,  Manchester. 
Eng.  Pat.  18,389,  Sept.  14,  1901. 

The  patentees  heat  together  in  enamelled  or  leaden  vessels 
1 .3.4-diuitrophenol  and  hydroxyazobenzene  or  diphenyl- 
tulrazophenol  with  .-^ulpbur  and  sodium  suiphide  eiiher  in 
the  dry  state  or  in  aqueous  solution.  The  larger  the 
proportion  of  hvdroxyazo  compound  present,  the  bluer  or 
greener  the  shade  ot  blank  produced. — T.  A.  L. 

Colouring  Matters  [Sulphide  Dyestuffs']   directly  Dyeing 

Cotton  ;  j\[anufacture  of  Sulphurised .     C.  D.  Abel, 

London.  Krom  Act.-Ges.  f.  Anilinfabr.,  Berlin.  Eng.  Pat. 
22,385,  Nov.  6,  1901. 

See  Fr.  Pat.  315,669  ;  this  .Touraal,  1902,  543.  See  also 
Eng.  Pat.  7349  of  1899  ;  this  Journal,  19U1I,  239. 

— T.  A.  L. 

Colouring  Matters  [Sulphide   Dyestujfs']    directly  Dyeing 

Cotton  ;  Manufacture  of  Sulphurised  .     C    D.  Abel, 

London,  From  Act.Gcs.  f.  Aniliufabr.,  Berlin.  Eug.  Pat. 
22,734,  Nov.  11,  1901. 

Si:e  Fr.  Pat.  315,669  (supplnment)  ;  this  Journal,  1902,  543. 
See  also  preceding  specitication. — T.  A.  L. 

Cotton    Dyes    [Sulphide   Dyesluffs'^   containing   Sulphur; 

Manufacture   of  .       R.   J.    CJniubart,   Manchester. 

From  Chemische  Fabrikeu  vorm.  Weiler-tor  Meer,  Uer- 
dingen-on-the-Khine,  Germany.  En;r.  Pat.  19,267,  Sept. 
27,  1901. 

See  Fr.  Pat.  310,713  ;  this  Journal,  1902,  967.— T.  A.  L. 

Dyestuffs  [Azo  Dycstuffs]  ;  Manufacture  of .     R.  B. 

Ransford.  Upper  Norwood.  From  L.  Cassella  and  Co., 
Frankfort-on-Main,  Germany.  Ene.  Pat.  l.i,924,  Aug.  7, 
1901. 

See  Fr.  Pat.  313,119  ;  this  Journal,  1902,  112.~T.  A.  L. 

Dyestuffs    [Acridine   Dyestuffs']    of  the   Arridine   Group; 

Manufacture  of .     11.  B.  Ransford,  Upper  Norwood. 

From  L.  Cassella  and  Co.,  Frankfort-oa-the-Main,  Ger- 
many.    Eng.  Pat.  19,486,  .Sept.  30,  1901. 

See  Fr.  Pat.  314,266;  this  Journal,  1902,  402.— T.  A.  L. 

Paints  and  Dyes  ;  Manufacture  of .     R.  \'idal. 

Eug.  Pat.  12,680,  Junes,  1902. 

See  under  XIIL  A.,  page  118S. 

United  .States  Patents. 

Triphenylmethanc  Dye,  und  Process  of  Making  Same. 
F.  Ach,  Mannheim,  assignor  to  C.  F.  Boehringer,  Mann- 
heim, Germany.     U.S.  I'M.  707,813,  Aug.  26,  1902. 

AMiNo-phenyl-tartronic  acid,  its  homologues,  derivatives, 
and  salts,  yield  triphenylmethaue  dyestuffs  on  oxidation  with 
aromatic  bases.  The  particular  compound  claimed  is 
dimethyldiethyldibenzyltriaminotriplienylcarbinol,  which  is 
obtained  by  oxidising  acid  potassium  dimethyl-amino- 
phenjl  tartronate  and  ethylbenzylaniliue  with  nitrobenzene 
and  ferrous  chloride  in  presence  of  hydrochloric  acid.  See 
Eng.  Pat.  23,687  of  1900  ;  this  Journal,  1901,  353. 

— T.  A.  L. 

Blue  Dye  [Oxazine  Dyestuffs'],  and  Process  of  Making 
Same.  0.  de  la  Harpe,  Basle.  Assignor  to  Ij.  Durand, 
Huguenin,  and  Co.,  Basle.  Switzerland.  L'.S.  Pat.  707,832, 
Aug.  26,  1902. 

The  sulphouated  gallocyanines  obtained  by  reacting  with 
nitrosoalkylbenzylaniline  sulphonic  acids  on  gallic  acid  or 


its  derivatives  are  treated  with  sulphurous  acid,  yieldin 
dyestuffs  riving  blue  shades  on  chrome-mordanted  fibre' 
See  Eng.  Pat.  4550  of  1902 ;  this  Journal,  1902,  769. 

— T.  A.  L. 

Blue  Dye   [Oxazine  Dyestuffs],  and   Process  of  Makii 

Same.      C.  de  la   Harpe,  liasle.      Assignor  to   Duran 

Huguenin,  and  Co.,  Basle,  Switzerland.    U.S.  Pat.  707,83 

-•Vug.  26,  1902. 

The  gallocyanine  obtained  by  reacting  %vith   nitrosoethj 

benzylaniline  sulphonic  acid  on  gallamic  acid  is   condens< 

in  aqueous  solution  with  rcsorcinol  in  presence  of  hrdr 

chloric   acid.     .See  Eug.  Pat.  4552   of   1902  ;    this    Joiirc: 

1902,  855.— T.  A.  L. 

Anthracene  Dye,  and  Process  of  Making  Same.  0.  Bal 
Mannheim.  Assignor  to  Badische  Anilin  und  Soda  Fabri 
Ludwigshafeu.     U.S.  Pat.  707,374,  Aug.  19,  1902. 

NiTRO-.tNTHRAQLiNO.NE    derivatives     are    condensed  wi 

sulphanilic  acid.     See  Eng.. Pat.  1358  of  1901  ;  this  Journ 

19U2,  111.— T.  A.  L. 

Anthracene  Dye,  attd  Process  of  Making  Same.  O.  Bal 
Mannheim.  Assignor  to  Badische  Anilin  und  Soda  Fabri 
Ludwigshafen.     U.S.  Pat.  707,373,  Aug.  19,  1902. 

Hai.ooex  amiuo-anthraquinones,  their  derivatives,  and  s 
phonic  acids  can  be  condensed  with  the  sulphonic  acids 
primary  aromatic  amines.  If  necessary  these  proilucts  m 
he  subsequently  sulphonated.  See  Eng.  Pat.  7194  of  190 
this  Journal,  1902,  471.— T.  A.  L. 


Note.- This  .Tonrnal,  1902,  1073,  col.  1  :  In  the  absir; 
of  U.S.  Pat.  704,301,  reference  should  have  been  given 
Eng.  Pat.  4551  of  1902  ;  this  Journal,  1902,  609. 


V.-PEEPARING,  BLEACHING,  DYEING, 
PEINTING,   AND   FINISHING   TEXTILE^^ 
YAENS,  AND  FIBRES. 

Resists  under  Azo  Dyestuffs  formed  on  the  Fibre.  . 
Sehoeu  and  E.  Schweitzer.  Bull.  Soc.  lud.  Mulhou, 
Proces-verbaux,  1902,  [7],  38—39. 

0-NAPBTHOL  is  volatilised  when  tissues  prepared  with 
are  steamed.  It  deposits  upon  the  steaming  cloths  whi 
are  employed  as  "  back  greys  "  in  the  steaming  operatii 
The  effect  is  sensible  with  steaming  of  even  very  sh 
duration.  A  sutticient  amount  of  the  naphthol  may 
volatilised  and  collected  in  this  manner  upon  a  bleacli 
tissue  which  is  used  as  a  hack  cloth,  to  furnish  a  red  coli- 
when  the  tissue  is  subsequently  passed  through  a  solutioi 
diazotised  p-nitraniline.  A  method  of  resisting  azo  dyesti  ■ 
has  been  based  upon  this  discovery  : — Resist  mixtmes  c  - 
taiuing  tannic  acid  are  printed  upon  a  tissue  prepared  » i 
Turkey-red  oil,  which  is  thereupon  steamed  in  contact  »■ 
a  tissue  prepared  with  sodium  /3-naphtholate.  The  prin  i 
tissue  is  then  developed  with,  c.j.,  diazotised /)-nitranili. 
The  red  colour  thus  obtained  is  sufficiently  regular  tfi  ■ 
produced  on  the  large  scale. — E.  B. 

Resists  under  Aniline  Black  with  Stannous  Sodium  Citrt. 

F.  Binder  and  J.  Frossard.     Bull.  Soc.   Ind.  Mulboi , 

Proces-verbaux,  1902,  [7],  38. 
A  grey  resist  under  Aniline  Black  (Prudhomme's  style  - 
obtained  with  staunous-sodmm  citrate;  with  the  additioi  i 
an  iron  salt,  which  reacts  with  the  ferrocyanide  presenu 
the  black  mixture,  a  Prussian  lilue  resist  is  prodnu, 
which  may  be  shaded  with  Eosin  for  a  violet ;  the  aiidi'O 
of  a  lead  salt  leads  to  the  formation  of  an  olive  resist  n 
afterffards  chroming  the  printed  tissue. — E.  B. 

Black  notliableto  turn  Grcenish,from  Amino-and  Hgdrci 
amino-diphenylamine   Compounds,      E.    Ullrich  aodi/j 
F'ussgiinger.     Bull.  Soc.  Ind.  Mulhouse,  Procds-Tttlllir 
1902,  [7J,3S. 

.V  MIXTURE  of  sodium  chlorate,  aluminium  chloride,  :i(ic 
acid,  copper  sulphide,  and  a  base  deri\  ed  from  diphe  1- 
amine   (see   Fr.    Pat.  313,035  of  1901  ;  this  Journal,   1 -', 
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1)  gives,  when  printed  and  steamed  for  1 — 3  minutes,  a 
ack  which  is  completely  devoid  of  any  tendency  to 
icome  greenish.  A  similar  mixture  of  one  of  the  same 
linodiphenylamine  bases  with  acetic  acid,  acetia,  sodium 
.(rate,  and  a  small  proportion  of  copper  chloride,  yield.s 
ilack  when  the  tissue  padded  with  it  is  merely  dried  on  a 
am-heated  cylinder. — E.  B. 

English  Patents. 

ool  and  other   Textile  Materials  :  Process  fur  Washing 

,uhich  enables  the  Substances  used  for  such  Washing 

0  be  liecovered ;  and  also  for   Manufacturing  a  Homo- 

ncous  Ammoniacal  Soap.     J.   Koning,  Nord,  France. 

ug.  Pat.  19,144,  Sept.  25,  1901. 

'  wool  or  other  material  is  scoured  in  a  tank  containing 
;um  or  potassium  carbonate  solution,  and  then  pressed. 
-  next  sprinkled  with  olein  or  other  fatty  body  and  again 
--ed,  after  which  it  is  passed  through  a  second  tank 
amiog  water  charged  with  ammonia,  which  combines 
:  the  olein,  forming  a  homogeneous  soap.  After  leaving 
:ank  it  is  pressed,  again  sprinkled  with  olein   so  as  to 

iiplete    the    amount    required     for    perfect    cleansing, 

l^sed,  passed  through  a  third  bath  resembling  the  second 
,  and  finally  rinsed.  Special  claims  are  made  for  the 
■f  an  endless  band  of  linen  or  felt  sprinkled  with  olein 
passing  through  tanks  of  ammoniacal  solution  and 
i-en  rollers,  a  homogeneous  solution  of  soap  being  thus 
inuously  manufactured;  also   for  the  recovery  of  the 

t  nooiacal  salts  and  fatty  matter  by  the  addition  of  sulphuric 

( 'ther  acid. — C.  A.  M. 

cerised  Cotton    Yarn  ;   Process  for    Producing   . 

.  J.  Koult,  London.  From  C.  O.  Keichenbajch,  Dresden- 
lascwitz.     Eng.  Pat.  18,728,  Sept.  19,  1901. 

TON  yams,   i.e.,  rovings  of  Egyptian  cotton  sufficiently 

ed  to  withstand  a  considerable  amount  of  tension,  are 

ed  with  a  mercerising  solution  while  they  .are  subjected 

t  .  tension  exceeding  their  limit  of  strength.     They  are 

'    caused  to  break  or  to   become   so  much  over-strained 

tbey  can  be  easily  broken  afterwards.     The  mercerised 

s  thus  produced  are  further  torn  or  broken  up,  and  the 

rated  fibres  are  then  spnn  into  fine  yarns.     It  is  stated 

by  this  process,  a  high  degree  of  lustre  is  obtained 

)   single   yarns,   which,  as   usually   mercerised,  do   not 

hit  the  "  perfect  polish  common  to  double  yarns." — E.  B. 

Paper,   Textile  Fabrics,   and  the   like ;  Glossixg 
A.  Cobn,  Berlin.     Eng.  Pat.  16,429,  1901. 

See  under  XIV.,  page  11S9. 

Unitkd  St-\tes  Patents. 

Bl'e  or  Similar  Fibre  ;    Method  of  Retting  . 

[Biepetro,   Paris.     U.S.  Pat.  707,907,  -Vug.  20,  1902. 

for  removing  encrusting  matters,  such  as  gums, 
^  ramie,  .iloes,  wood,  and  the  like,  consisting  in  steeping 
iitter  in  sea  water  or  a  solution  of  >alts  having  approxi- 
lly  the  same  composition  as  sea  water,  at  a  temperature 
»i'  C.  for  12 — 15  days.  Fermentation  occurs  and  the 
t  istiDg  matters  become  decomposed  and  dissolved. — E.  B. 


Electro-deposiiinj  Metal  on  

U.S.  Pat.  707,:306,  1902. 
See  under  XI.  H.,  page  11S7 


J.  A.  Daly. 


7II.-ACIDS.  ALKALIS,  AND  SALTS. 

^  on  Hypochlorite ;     Instability   of  in    Solution. 

Siiiiden.     Bull.  Soc.  Ind.  ilulhouse,  Proces-verbaux, 

J2,  [7],  38. 

I)  decomposition  of  sodium  hypochlorite  solutions  (pre- 
(tt  1  from  bleaching  powder  and  sodium  carbonate  solu- 
'"  ),  is  not  induced  by  the  lime  or  the  ;  mall  quantity  of 
*"  ^niurn  chloride  present  in  them.  It  is  due,  the  author 
Wf  to  the  sodium  bicarbonate  contained  in  the  soda  ash 
(Bie  by  the  ammonia-soda  process)  employed  in  their 
pHrafion. 


The  presence  of  caustic  alkali  in  an  alkali  hypochlorite 
solution  maj-  be  detected  by  means  of  mercuric  chloride. 
This  gives  no  precipitate  witli  solutions  containing  biear- 
bonates,  but  yields  a  red  precipitate  when  alkali  hydroxides 
and  carbonates  are  present. — E.  B. 

English  Patents. 

Sulphuric  Acid;  Apparatus  for  the  Manufacture  of . 

K.  H.  AV'insloe,  Balforl;  and  B.  Hart,  Manchester.  Eng. 
Pat.  20,142,  Oct.  9,  1901. 

VEniicAL  cooling  pipes,  open  at  the  top  and  bottom  for 
passage  of  air,  ar;  set  in  connecting  trunks  between 
sulphuric  acid  chambers,  and  between  the  chambers  and 
the  towers.  The  gases  pass  downwards  around  the  pipes, 
whilst  the  air  current  within  them  is  upwards. — E.  S. 

Sulphuric  Acid ;  Apparatus  for  the  Manufacture  of  -, 

and  for  Reccvery  of  Gaseous  Wttrous  Compounds. 
K.  H.  Winsioe,  Salford;  aud  B.  Hart,  Manchester.  Eng. 
Pat.  20,143,  Oct.  9,  1901. 

Veiitical  cooling  pipes,  such  as  described  in  the  preceding 
abstract,  are  set  in  a  trunk  connecting  the  sulphuric  acia 
chambers  to  the  Gay  Lussac  tower;  and  also,  a  series  of 
dams  over  which  strong  acid  is  run  in  cascade  fashion, 
whereby  the  acid  gases  ]>assiug  to  the  tower  are  cooled  and 
dried.—"  E.  S. 

Ammonia;      Production      of    [Gas       Producers']. 

B.  Talbot,  Leeds.     Eng.  Pat.  19,99;i,  Oct.  7,  1901. 

The  temperature  in  a  gas  producer,  and  the  .admission  of 
steam  thereto,  are  so  regulated  that  there  may  be  no 
dissociation  of  ammonia,  whilst  the  gas  is  mainuiined  in  a 
condition  suitable  for  use  in  steel  and  other  furnaces.  I'o 
effect  this,  and  to  minimise  tht:  quantity  of  steam  required, 
the  fuel  near  the  top  of  the  producer  is  mechanically 
agitated,  laterally  and  vertically  (^the  rotating  anus  having  . 
a  water-circulation  through  them),  ensuring  a  practically 
even  bed,  with  easier  regulation  of  the  temperature  of  the 
mass.  Reference  is  made  to  Eng.  Pat.  10,049,  1900:  this 
Journal,  1900,  814.— E.  S. 

Oxygen  and  other  Gases;  Apparatus  for  Generating . 

P.  B.  pelt,  Chicago  ;  and  .\I.  Greene,  Marshall  Town, 
Iowa.     Eng.  Pat.  13,339,  .Tune  12,  1902. 

See  U.S.  Pat.  702,855,  June  17,  1902  ;  this  Journal,  1902, 
971.— E.  S. 

VIIL-aLASS,  POTTEET,  ENAMELS. 

English  P.itent. 
Enamelling  and  other  Purposes;  Method  of  and  Means 

for   Producing    JJesigns   or   Surfaces  for  .     C.  J. 

Greenley,  VVolverhampion.  Eng.  Pat.  16,486,  Aug.  16, 
1901. 

Celluloid  sheets  or  other  flexible  supports  coated  with 
gelatin  are  used  for  transferring  designs  to  pottery, 
enamels,  &c.,  in  place  of  paper  transfers.  The  "gelatin 
transfer "  receives  impressions  in  turn  from  Ethographic 
stones  or  plates  of  the  component  shades  of  the  design. 
Commeucing  with  the  darkest  shade,  by  working  chromati- 
cally, using  the  colours  yellow,  blue  and  red,  the  most 
complicated  design  may  be  reproduced  in  three  firings,  each 
tiring  consisting  of  anv  number  of  shades  of  the  one  colour. 

—J.  W.  H. 

IX.-BUILDING  MATERIALS,  CLAYS, 
MORTARS  AND  CEMENTS. 

Sand    Briclis.       Schwarz.       !>chweizerisohe     Bauzeitung ; 
through  J.  Gas  Lighting,  1902,  80,  [2049],  485. 

LniK  and  sand  are  mixed  in  a  paddle  pug  mill,  heated  by 
a  steam-jacket,  the  inlet  of  water  and  air  being  so  regulated 
that  mni;h  less  lime  is  required  than  is  usually  the  case 
(2 — 6  instead  of  6 — 10  per  cent.1,  whilst  less  powerful 
presses  are  needed  for  moulding.  The  plant  is  very  simple, 
owing  to  the  reduced   number  of  mixing    machines    (one 
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heing  sufficient),  and  to  the  absence  of  conveyors,  hoists, 
&c.  The  moulding  machines  are  each  capable  of  producing 
trom  SfiO  to  l,Uio  bricks  (10  in.  x  5  in.  x  2^  in.)  per 
hour.  The  cost  price  per  ],C00  bricks,  incluiUug  interest 
and  repayment  of  capital,  is  12.9.  6rf. — A.  S. 

English  Patents. 

Slone    (^Arlificiat) ;    An    improved    Cement    or .     C. 

AVaxin,  London.     Eds.  I'at.  10,318,  July  9,  1902. 

A  suitable  stone  is  pulverised  and  mixed  ^ith  15  per  cent. 
of  zinc  oxide ;  the  powder  obtained  is  mixed  in  suitable 
proportion  (iibout  7:3)  with  a  liquid  mass  formed  by 
adding  zinc  (8  per  cent.),  and  borax  (6  per  cent.)  to 
hydrochloric  acid  (86  per  cent.).  The  proportions  may  be 
varied  to  some  extent  in  order  to  produce  a  softer  or 
harder  mixture.  The  cement  m;iy  be  applied  by  meaus  of 
a  brush  or  m.\v  be  poured  into  moulds  to  form  blocks ; 
colouring  matter  may  be  added. — J.  W.  H. 

Portland  Cement;  3Ial7irin</ .    J.  S.  Eigby,  Liverpool. 

Eng.  Pat.  22,601,  Nov.  9,   1901.     (See  Eng.  Pat.  801, 
1901  ;  this  Journal,  1902,  118.) 

The  cement  is  cooled  by  passiug  it  through  a  conveyor, 
jacketed  for  passage  of  water  or  air,  and  is  then  subjected 
to  the  action  of  moist  carbon  dioxide  and  air,  or  of  the 
former  only. — E.  S. 


X.-METALLUEGY. 

Ores  ;  Magnttic  Concentration  of ,  by  ttie  Mcchernirh 

System.     Hassreidter.     lUiU.  Assoc,  lielge  des  Chim.,  16, 
[4—.')],  185—195. 

In  this  system  the  ore  is  delivered  by  au  adjustable  shute, 
between  two  magnetic  poles,  the  upper  one  of  which 
(N.  pole)  is  rotated.  The  ore  arriving  at  the  point  of 
greatest  magnetic  intensity,  the  magnetic  portions  are 
attracted  by  the  X.  pole  and  are  carried  round  by  it  into 
zones  of  progressively  diminishing  intensity,  so  that,  as 
soon  as  the  force  of  attraction  is  overcome  by  the  centri- 
fugal force,  the  particles  are  detached  and  fall  into  collecting 
shutes,  ihus  undergoing  classification  according  to  their 
magnetic  properlies  Tlie  non-magnetie  p.artieles  fall  direct 
into  a  shute  close  against  the  lower  magnetic  pole  and  are 
discharged. 

This  anangenient  is  said  to  possess  the  advant.ige  of 
dispensing  with  all  be!t  carriers,  which  weaken  the 
magnetic  field ;  it  also  permits  the  use  of  small  magnetic 
fields  and  very  narrow  air  spaces,  thus  minimising  the  loss 
of  energy,  so  that  it  becomes  possible  to  magneiise  bodies 
of  low  magnetic  properlies  by  a  ivcak  current.  Thus,  for 
example,  finely-divided  sidervse  can  be  separated  by  au 
apparatus  with  a  polar  suiface  of  60  sq.  cm.  and  an 
expenditure  of  electric  energy  amounting  to  3  watts.  The 
direct  contact  between  the  ore  and  the  poles  increases  the 
working  capacity  of  the  apparatus ;  and  as  the  sole 
working  piece  consists  of  the  rotating  iron  cylinder,  there 
is  practically  no  wear  and  tear. 

Employed  in  the  concentration  of  siderosiferous  blende 
from  the  L'pper  Harz,  reduced  to  grains  of  i  mm.  in 
diameter,  the  separator  recovers  98 '7  per  cent,  of  the  total 
zinc.  With  doloniitic  Silesian  blende.  111 '8  per  cent,  of  the 
zinc  is  recovered  when  the  grains  are  3—?,  mm.  in  diameter, 
the  yield  being  increased  to  93- J  per  cent,  on  reducing  the 
grain  to  2  mm. ;  and  with  mixed  ore  from  Kroken  Hill,  a 
yield  of  81  per  cent,  of  the  lead,  and  69  per  cent,  of  the 
zinc  is  oblained.  A  Mechernicii  plant  installed  for  the 
enrichment  of "  middlings  "  at  Broken  Hill  (zinc  28  per 
cent.,  lead  10  per  cent.,  silver  9  oz.)  gives  a  product 
containing  44 — 45  per  cent,  of  zinc,  and  45  per  cent,  (pf 
lead,  and  from  non-magnetic  ore  a  product  containing  37 
per  cent,  of  zinc  and  17  per  cent,  of  lead. — C.  S. 

Zinc  Blende  at  Denver,  Colorado  ;  Magnetic  Separation 
of .     Eng.  and  Mining  J.,  Aug.  16,  1902. 

The  magnetic  separation  of  zinc  blende  from  mixed 
sulphide  orts  by  means  of  the  Wetherill  machiues,  is  now 


being  carried  on  by  the  Colorado  Zinc  Company  at  Denve 
Colorado.  The  ore  comes  frcin  Leadville,  Colorado.  It 
first  broken  b)  means  of  a  Gates  crusher,  and  then  reduci 
by  rolls  to  SO-iuesh  size.  This  product  is  distributed  amoi 
eight  Wiltiey  tables,  which  separate  it  into  2alena-pyni. 
and  pyriies- blende  classes.  The  latter  is  dried  and  th. 
passed  over  the  Wetherill  magnetic  machines,  of  whic 
there  are  two,  each  having  three  magnets.  These  yield 
blonde  product,  containing  about  50  per  cent,  of  Zn,  10 
12  of  Ee,  and  1  per  cent,  of  Pb,  which  is  sold  to  zii 
sraelter.s,  and  a  pyrites  product,  containing  some  lend  ai 
about  5  to  7  per  cent,  of  Zn,  which  is  uniied  with  tl 
galen.a-pyrites  heads  from  the  Wilfley  tables,  the  roixtn 
being  sold  to  the  lea  J  smelter.-,  who  value  it  The  cipaci 
of  tije  zinc  mill  at  Denver  is  about  40  to  45  tons  of  cni' 
ore  per  day. — A.  S. 


^^Iron']     Ore-Process   in    the  Martin     Fttrnfire ;     Spec: 

MudificntUm   of  the  .  W.  Schmidhainmer.     Sta 

n.   Eisen,   1902,  22,  653.  Chem.-Zeit.,  i902,  26,  [Cs- 
Kep.  223. 

This  process  is  used  where  scrap  is  costly.  In  the  Urn 
Messrs.  Goriainoff  Brothers,  in  1894,  worked  an  m 
process,  in  which  25  kilos,  of  ore  (containing  87  '32  perce 
of  Ee20;j)  with  40  per  cent,  of  limestone  were  used  i 
100  kilos,  of  pig-iron.  In  Nadiejdicski  there  are  )j< 
works  with  five  13.^-ton  furnaces,  lined  with  chrome  oi 
using  charcoal  pig-iron  and  producer-gas  prepared  frt 
wood.  The  ore  and  lime  of  the  charge  are  first  fii- 
together,  requiring  two  hours,  and  producing  according 
Loisy  a  sulhcieutly  fusible  compound  having  the  gene 
formula  Fe-iO^R.  The  pig-iron  is  then  added,  cold,  duri 
the  space  of  30—50  minutes ;  the  fusion  and  boili 
require  2 — 2,V  hours,  and  the  finishing  processes  befi 
tapping,  1 — li  hour,  so  that  three  heats  may  be  work 
off  in  24  hours.  The  ri'w  materials  used  per  ton  of  in; 
are  as  follows: — 1'3.5 — 1"7  cb.  m.  of  wood  (=  about  1: 
kilor,.  of  charcoal),  966-8  kilos,  of  i)ig-iron,  188-4  kil 
of  ore,  and  32 '8  kilos,  of  dolomite.  The  yield  from  the  i 
is  41  per  cent.  .\.  Monell  has  used  a  somewhat  sini; 
process  in  Pittsburg  in  40-ton  furnaces ;  3  tons  of  li 
were  charged  on  to  the  hearth,  10 — 12  tons  of  ore  wi 
then  added,  and  when,  after  1 .'  hour,  the  ore  began 
melt,  the  pig-iron  was  run  in  in  the  liquid  state.  '1: 
reaction  is  not  very  violent,  as  the  ore  is  not  coiuplet 
melted.  The  slag  is  poor  in  lime  but  rich  in  iron.  . 
similar  process  was  in  operation  in  Kesicza  in  1900, 

— W.  G.  M 

Wires   of  Nickel   and    Iron  ;    Effect   of  a  LongilMdii 
Magnetic  Field   on   the  Internal    Viicosily  of  ,T 

shown  by  the  ('hange  of  Hate  of  Subsidence  of  TorviO] 
Oscillation.  .\.  Gray  and  A.  Wood.  Proc.  Koy.  " 
1902,70,  [463J,  294—303. 

.\  winE,  one  metre  long,  of  the  metal  lo  be  examined, 
suspended  vertically  with  a  heavy  weight  at  the  bottou.  i 
such  a  way  that  it  was  surrounded  with  a  coil  of  3,080  tus 
of  copper  wire,  so  that  the  wire  could  thus  be  placed  i  i 
magnetic  field  of  any  desired  strengih.  It  was  found  t  :. 
when  the  wire  was  subjected  to  torsional  oscillations  > 
rotating  the  suspended  weight  on  its  axis  through  90  ,  ■ 
rate  of  subsidence  of  the  oscillations  was  affected  by  tr 
strength  of  the  magnetic  field.  In  the  case  of  aone:'! 
nickel,  slated  to  be  almost  pure,  the  efi'ect  of  small  li>  s 
was  to  increase  greatly  the  rate  of  subsidence,  the  maxin  u 
effect  being  observable  at  a  fie'd  of  about  160  C.<-- 
Beyond  this  point  an  increase  in  the  field  caused  a  - 
crease  again  in  the  rate  of  subsidence.  Drawn  ni'.-l 
wiie  (hard),  however,  showed  a  regular  but  slight  in'Tif 
in  flie  rale  of  subsidence  up  to  the  maximum  (<1 
(400  C.G.S.)  available.  Iron  and  steel,  unlike  nic  ■. 
showed  a  diminution  in  the  rate  of  subsidence  of  >■ 
oscillations,  the  effect  being  greater  in  the  iron  than  ine 
steel.  The  iron,  however,  reached  a  maximum  at  a  '1 
of  about  160  or  170  C.G.S.,  but  showed  no  reversal,  riU 
the  steel  showed  no  maximum.  Hard  drawn  iron,  >' 
steel,  did  not  show  the  tendency  to  reach  constancy  at  iv 
fields  experimented  with. — W.  G.  M. 
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KxGLISH  Patknts. 

talluryical  I'uriuices.  W.  Wakely,  TauQtoii,  ilass., 
'.S..\.  Eng.  I'at.  lO.SlS,  Jlay  3,  1UU2.  (Under  Iiitei-aaf. 
onv.,  Dec.  :.  I'.ion. 

I-  U.S.  Pat.  697,701,  1002  ;  this  Journal,  1902,  599. 

— E.  S. 

jstinij    Furnaces.      F.    Klepetko,  .Vnaconda,  and  W.  .1. 

Ovan.-i,  Great   Fall.*,  Montana,  U.8.A.     Fng.  Pat.  11, .'533, 

>Iay20,  1902. 

'E  furnace  is  built  with  superposed  hearths,  and  a  central 
)  olving  vertical  shaft  carries  arms  with  bijuies,  which  are 
i.pted  10  agitate,  aud  move  the  charge  towards  the  centre 
<  the  periphery,  on  alternate  hearths.  The  shaft  and 
1 13  are  hollow,  to  admit  of  passage  of  an  inner  pipe 
Hough  which  water  circulates.  The  ore  is  fed  through  a 
iiper  provided  with  a  rotatory  stirrer  on  to  a  plate  beneath, 
(iwhich  it  is  mechanically  scattereil  on  to  the  uppermost 
Irth,  from   which,   through  several    Hues   and  passages, 

\iches  in  succession  the  loner  hearths. — E.  S. 

.   hint/  Furnaces;     Vtilisinc/    Waste  Heat  in   connection 

■ith  .     1!.  Bown,  Southampton.     Eng.  Pat.  18,772, 

ept.  20,  1901. 

:  slag  is  discharged  from  smelting  furnaces  into  bogie', 
h  are  run  into  tlues  beneath  the  floor  of  a  covered  shed, 
ihich  floor  is  spread  ore  to  be  dried.  The  construetiou 
.oh  as  to  allow  air,  heated  by  contact  with  the  hot  slag, 
^ccnd  through  the  ore  above. — E.  S. 

;)fr ;     Improved   Method  of  Reduciny   Copper   Matte 

Refined    .      (i.    Mi'chell,  Naco,   Arizona,   U.S.A. 

ug.  i'at.  Ij,0i6,  July  '),  1902. 

U.S.  Pat.  705,109,  1902  ;  this  Journal,  1092,  lO.Sl. 

— E.  S. 

United  States  Patents. 

•/;    rroducing ,  direct   from   Oxide  of  It  on   Ore. 

\  Kcvnolds,  Albany,  Xew  York.  U.S.  Pat.  707,638, 
aig.  26,  1902. 

ore  is  granulated,  and  mixed  with  sufficient  granulated 

innaceous   material  to  reduce  it,  and  to  carbonise  the 

The  mixture  is  exposed  in  a  suitable  furnace  to  the 

rface  action  of  a  neutral  flame  "  until  the  reduction  and 

lonisation  of  the  ore  ai-e  effected,     (iranulated   fluxes 

.  then  added,  and  the  mass  is  subjected  to  the  action  of  a 

!  tral  lie.iting  flame   (now  changed  to  a  "true  blowpipe 

I  10 ")    until   the     metal    is    fused,   when    the    slag     is 

irat?d,  all  the  processes  being  carried  out  in  the  same 

lace. — V,.  S. 

1  cious  Metals ;   Treating   Rebellious   Ores  of  the . 

'.  F.  Downs,  Jersey  City,  U.S.A.     U.S.   Pat.    707,214, 

iig.  19,  1902. 

;s  containing  gold  and  silver  a.ssociated  with   arsenic, 

iriuin,  sulphur,  or  similar  impurities,  are  (usually  after 

ior  luild  r^astiug^  mixed  with  a  sodium  compound,  such 

he  carbonate,  and  with   carbon,  and,  either  in  the  form 

riquettes  or  otherwise,  heated  sufliciently  to  set  free  the 

■•sum,  which  is  stated   to   so   react  as  to  render  the  said 

i-iitities  volatile,  or  removable  on   lixiviating  the  cooled 

I  s.    The  precious  metals   may  then  be  recovered  from 

t  residue. — E.  S. 

I  rious    Me'.als  ;     Extracting   .      W.    Hilt,    Coles, 

ulilornia ;  and  C.  E.  Lane,  Ashlaml,  Oregon.  U.S. 
at.  707,926,  Aug.  20,  1902. 

'  c  vapour  is  led  to  near  the  bottom  of  the  cyanide  or 

'   r    solution    of    the    piecious    metal,    which    is    thus 

r  ipitated.     In  the  apparatus  shown,  a  covered  crucible 

ged  with  zinc  is  heated  in  a  closed  chamber,  .and  the  zinc 

Hu-  passes  down  a  vertical  tube,  open  above  to  the  upper 

0  in  the  crucible,   and   loading   through   the   crucible 

m  and  chambe."  info  the  solution  contained  in  a  vessel 

■ath.     The    zinc,  condensing   in  a   tinely-dividei  con- 

'  u,  is  stated  to  effect  the  precipitat'on  verv  rapidlv. 

— E.  S. 


Ores    ^^Ciipreous   Sulphide'^  ;    Process  of  Treatinr/  . 

J.  Herman,  Colorado.     U.S  P.it.  707,107,  Aug.  19,  1902. 

C'jPUEors  sulphide  ores  are  roasted  at  a  low  temperature, 
and  the  mas«  is  iixiviatcd  to  dissolve  cupric  and  ferrous 
sulphates,  the  latter  being  rnjuired  to  be  present  in  large 
proportion,  a  condition  cceureci,  when  necessary,  by  addition 
of  iron  pyrites  to  the  ore  to  be  roasted.  Copper  is 
precipitated  from  the  solution  by  SL'iap  iron,  and  sodium 
chloride  is  added  to  the  liquor,  either  before  or  after 
separating  the  copper.  The  lixiviated  mass  may  be  mixed 
with  salt  and  again  roasted,  the  product  being  lixiviated 
with  the  saline  liquor.  This  liipior  is  also  used  to  dissolve 
copper  and  silver  out  of  "  carbonate  and  oxide  "  ores  ;  and 
may  be  again  similarly  used  after  precipitation  of  the  said 
metals.— E.  S. 

Sulphide  Ores  IZinc"]  ;    Treatinr/  Mixed .    E.  Ferraris, 

IMonteponi,  Italy.  U.S.  Pat.  707,500,  Aug.  19,  1902. 
Mixed  sulphide  zinc  ores  are  treated  with  concentrated 
suliihunc  acid  in  tiie  proportion  of  two  molecules  of  the 
acid  to  each  molecule  of  the  metallic  sulphides  contained  in 
the  ore,  no  external  heat  being  applied.  "  From  the  sul- 
phated  ore  all  of  the  zinc  [as  sulphate]  can  be  leached  by 
means  of  water,  whilst  lead,  silver,  gold,  and  antimony  will 
remain  in  the  insoluble  re.sidue."  See  Eng.  I'at.  12,349, 
1901 ;  this  Journal,  1901,  11 17.— E.  S. 

Aluminium;  Solder  for    Soldering .      J.   C.   Webster, 

Philadelphia,  U.S.A.  U.S.  Pat.  707,470,  Aug.  19,  1902. 
(Compare  Eng.  Pafs.  4713,  1901;  and  f;969.  1902;  this 
Journal,  1902,  970  and  1081.) 

The  solder  is  for.nied  by  melting  together  from  5  to  6  p.arts 
of  tin,  4  to  5  parts  of  lead,  and  0  to  4  parts  of  aluminium, 
and  then  adding  1  part  of  zinc.  No  flux  or  scraping  of  the 
aluminium  article  to  be  soldered  is  stated  to  bo  necessary. 

— E.  S. 

Metals;    Kliminatinq   -,   from     Mixtures   of    Metals, 

G.  H  Clatier,  Philadelphia,  U.S.A.  US.  Pat.  707,5-,l, 
Aug.  26,  1902. 

The  scrap  metal  or  alloy  from  which  a  constituent  metal  is 
to  be  eliminated,  is  melted  with  a  suitable  flux  in  contact 
with  an  oxide,  sulphide,  or  chloride  of  a  metal,  the  "  heat 
of  formation"  of  which  is  less  than  that  of  the  constituent 
to  be  removed,  whereby  the  metallic  base  of  such  oxide,  &c., 
enters  the  alloy,  displacing  the  other  metal.  For  example, 
•n  case  the  scrap  or  alloy  contains  copper,  tin,  and  zinc, 
which  hist  it  is  desired  to  replace  by  lead  ;  the  alloy  is 
heated  with  lead  oxide  and  a  flux  (such  as  a  mixture  of 
silica  and  soda-ash),  when  a  slag  of  zinc  oxide  is  formed, 
the  zinc  b'-ing  replaced  by  lead  in  the  alloy,  which  alloy  is 
stated  to  be  thus  rendered  more  suitable  for  application  in 
making  carriage-bearings.  See  Eng.  Pat.  11,800,  1900; 
this  Joni-nal,  1900,  829.— E.  S. 

XI.-ELECTRO-CHEMISTRT  AND 
ELECTEO-METALLURGY. 

(^.)— ELECTRO-CHEMISTRY. 

Cuthodic  Polarisation  m  Dilute  Sulphuric  Acid.     .T.  Tafel. 
Zeits.  f.  Elektrochem.,  1902,  8,  [3*],  604  —  007. 

An  apparatus  is  described  which  is  available  for  the 
measuiement  of  polarisation  values  at  comparatively  high 
current-densities.  It  is  based  on  the  observation  that  a 
large  polished  platinum  aiioae  opposed,  in  dilute  sulphuric 
acid,  to  a  small  platinised  platinum  cathode,  very  rapidly 
arrives  at  a  P.D.  which,  for  any  given  volume  of  current, 
remains  constant  for  hours,  and  which  is  always  again 
attained  after  a  few  minutes,  even  if  the  experiment  be  dis- 
continued for  a  time.  The  apparatus  consists  of  a  polished 
platiuum  crucible,  containing  dilute  sulphuric  acid,  in 
which  is  immtrscd,  to  an  exact  predcterniinel  depth,  the 
platinised  platinum  cathode,  which  is  cylindrical  in  shape, 
but  with  a  hemispherical  bottom.  The  cathode  may  be 
replaced  at  will  bv  a  precisely  similar  cathode  of  any  metal 
desired W.  G.  M. 
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( B.)— ELECTRO-MET  ALLUEGT. 

Griiphi/e  Electrodes  in   Electro-Metallurgical    Processes. 

C.  L.  Collins.     Trans.  Amer.  Electtochem    Soc,   1902, 

1,  [1],  53-60. 
The  author  gives  in  the  following  table  the  results  of  some 
esperimeuts  with  amorphous  carbon  and  graphite  electrodes 


in  actual  electro-metallurgical  work.  The  amorphous  ci 
ton  electrodes  were  of  the  best  American  minutiicture  a 
made  of  6nely-grourd  petroleum  coke  with  a  pitch  bindii 
The  graphite  electrodes  were  made  by  the  Acheson  proeet 
they  had  a  specific  resistance  of  only  0-00032  ohm  i 
cubic  inch,  or  about  one-(ourth  that  of  the  amorpho 
carbon  articles. 


A 

1! 
C 
D 


Number.  Size,  and  Kind  of  Electrodes 
used  in  each  Terminal. 


Total  Current 

Current         Density  in 

in  Amperes  per 

Amp6re&.  square  inch. 


Average 
Hours  Bun. 


Foul — 4"  X  1'"  ^  24"  amorphous  carbon  :  -1000 

Vour — i"  X  4."  X  24"  Aclie«on  sraphiie.  \  41)110 

Four— 2"  X  4"  X  24"  \cheson  graphite.  I  400li 

Four— 2"  X  4"  X  30"  Acheson  griipliite.  ;  4000 


62-5 
fi2-5 
1250 
125-0 


.33 
32 
95 


Averatre 

Length 

Consumed. 


Ins. 
12—14 
12—14 

12—14 
22— -24 


Numlier 

of 
Buns. ' 


4 
4 
1.5 
1.5 


Relative 

Weiftht 

Consumed  n  I 

am, 


rnno 
II -2,^ 
11125 
0-U74 


In  all  the  experiments  the  electrodes  projected  into  the 
mixture  under  treatment,  and  were  not  only  exposed  to  its 
oxidising  action,  but  were  also  exposed  to  some  oxidation 
from  the  ox^•gen  of  the  air  above  the  surfaei-  of  tlie 
mixture.  All  the  runs  were  under  as  nearly  as  possible 
identical  conditions.  In  series  A,  the  amorphous  carbons 
were  slightly  heated  by  the  current  density  used,  whereas 
in  series  C,"  with  twice  the  current  density,  the  graphite 
electrodes  showed  no  signs  of  heating  whatever.  In  the 
series  D,  the  graphite  electrodes  were  partially  protected 
by  a  casing  from  the  oxidising  action  of  the  air  above  the 
surface  of  the  mixture.  This  means  of  protection  was  not 
possible  with  the  amorphous  carbons  on  account  of  the 
heating  developed  in  the  carbons  themselves. — A.  .'*. 

Aluminium  ,-  Extraction  of .     F.  Haber.     Zeits.  f. 

Elektrochem.,  1902,  8,  [34],  607— GIG. 

CoNTK.iRY  to  some  published  statements,  it  is  quite  ea.sy  to 
reduce  aluminium  on  the  small  scale  from  the  same 
materials  aud  by  the  same  general  method  as  are  used  on 
the  lar^-e  scale  ;  and  the  author  has  studied  the  reactions 
and  conditions  of  manufacture  with  the  aid  of  a  small 
furnace,  described  elsewhere  by  Haber  aud  Geipert  (see 
this  Journal,  1902,  260),  and  figured  in  the  accom- 
panying illustration.  The  dynamo  used  (G)  was  one 
eapabliTof  giving  37.5  amperes  at  15  volts.  A  battery 
of  120  volts  (B)  with  a  suitable  resijtance  (W')  was 
used  to  melt  the  raw  materials  at  the  outset,  being  cut 
in  or  out  of  the  circuit  by  the  switch  U.  The  cathode 
consisted  of  a  single  block  of  carbon  hollowed  out  to  ibrm  a 
crucible.  An  ammeter  is  shown  penuauently  in  the  main 
circuit,  and  a  voltmeter,  shown  on  the  tiglithaud  side  of  the 
figure,'is  arranged  to  indicate  at  will  either  the  pressure 
between  the  terminals  of  the  dynamo  or  that  between  the 
electrodes.  The  metal  after  reduction  is  ladled  out  ot  the 
crucible.  The  electrodes  should  be  kept  as  close  as  possible 
together  without  risk  of  short-circuiting,  and  the  anode  is 
therelbre  provided  with  a  fine,  as  well  as  with  a  coarse, 
adjustment  to  regulate  the  distance  between  them. 

The  anodes  are  rapidly  destroyed  and  are  subject  to  a 
softeniuf  action  at  the  point  at  which  they  enter  the  liquid 
bath. 

It  is  recommended  to  work  with  a  small  anode  current 
densitv.  The  author  has  found  it  advantageous  to  reduce 
the  current  10  to  5  amperes  per  square  cm. 

In  the  experiments  tried,  1  kilo,  of  cryolite,  and  150—200 
<rrms.  of  alumina  were  used ;  these  were  melted  in  a  few 
minutes.  The  anode  was  then  lowered  tc  within  a  space  of 
at  most  1  cm.  from  the  bottom  of  the  crucible.  Electro- 
lysis was  conducted  with  330 — 350  amperes  at  8  volts; 
tne  average  was  7g  volts  between  the  top  of  the 
immersed  portion  of  the  anode  and  the  cathndc.  On  a 
large  scale  7  volts,  or  possibly  6  volts,  could  be  used.  I  lie 
proportion  of  Aljl  >:,  m;:y  vary  from  ^rd  to  J,th  of  the  total 
bath  without  making  any  apparent  difference  in  the 
current  or  pressure  losses,  iiut  it  is  uecessaiy  that 
sufficient  AljOj  be  present  to  provide  all  the  AI  for 
electrolysis,  as  the  pressure  required   for  electrolysis  of  the 


fluoride  is  found  to  be  12  volts  under  the   same  conditi 
as    those    which    yielded    the    metal  with    8    volts   wB 
ALO,   was    added.      On    the    other    iiand,  an  excessl 
AI2O3  is  to  be  avoided,  especially   if  it    be     of  the  van 
having  a   high  specific  gra\ity.     The  liglit  )ioious  AljQ 
always  [referable,  as  it  dissolves  more  cpiickly  in  thebl 
The  AloO.,  was  added  at  the  rate  of  130— IGO  grms.  perha 
thus  allowing  for  a  current  efficiency  of  60— 75  percent, 
one  case  where  the  temperature  was  unusually  high,  oJl 
300  grms.  of   Al  were  obtained  where   1,010  grms.  sbou 
theoretically   have   been  produced.     This  abnormal 


T 


traceable  to  the  passing  over  of  finely-ilividcd  AI  in  3 
bath  from  the  cathoile  to  the  neighbouriioud  of  llie  am  , 
and  being  there  re-oxidised  by  the  oxygen  evolved. 


pt.  30. 1902.] 
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The  formation    of  this   finely-dividiMl  AI   occurs   moDt 

idily  at  high  temperatures.     A  reiluctiou  of  temperature 

i]herefore  advisable,  especially  as  it  minimises  the    heat 

llies,  and  the  vaporisation  of  tluuride,  which  is  so  detri- 

.  atal   to   the  neighbourhood  of  the  works.     It  is  often 

id  that  at  high  temperatures  the  bath  conducts  better, 

therefore  works  more  economically ;  but  this  is  ineorrect. 

■  anode   carbons    should   be   as  tree  as   possible    from 

.  on,  as  it  is  usually  from  this  source  that  the  silicon  in 

t  trolytic  aluminium  is  derived.      There  is  no  dirticulty  in 

( lining  cryolite  and  alumina  practically  free  from  silica. 

— W.  G.  M. 


Galvanising  Machine.  R.  Heathfield,  London,  Kugland. 
U.S.  Pat.  707,322,  Aug.  19,  1903. 
In  galvanising  sheet  metals  the  rolls  through  which  the 
plates  are  withdrawn  from  the  zinc  bath  are  placed  so  near 
the  surface  that  the  nip  is  only  just  submerged.  Close 
below  these  exit-rolls  a  second"  pair  is  placed,  with  the 
object  of  removing  as  much  as  possible  of  the  excess  metal 
clinging  to  the  plates.  Between  the  two  sets  of  rolls  the 
sheets  pass  through  guides,  so  hooked  over  tie-bars,  that  if 
a  sheet  becomes  caught,  it  may  be  readily  released  bv 
shaking  the  guides. — W.  G.  M. 


/  ,*     Electrical    Reduction    of    .      I*.     G.     Salom. 

Trans.  Amer.  Electrochem.  Soc,  1902, 1,  [1],  S7 — 89. 

'    author  describes  the  process  for  the  electrical  reduction 

■A  now  in  operation  on  a  considerable  scale  at   .Niagara 

The   ore,   after   being   carefully  washed  to  remove 

,ir  as  possible   the   dirt   and  loose  gangue,  is  ground 

.   fine   powder    and   placed    in   the   cells,   which   have 

-hape   of    truncated    coues    of   cast    antimonial   lead, 

t   2   feet   in   diameter   at   the   top,   and  15  inches   at 

liottoin,  and   6   inches    high,   wiih    a   flange   on    the 

le  so  arranged  as  to  fit  on   the  top  of  another  cell. 

:  cell  is  charged  with  about  12  lb.  of  ore,  and  filled  to 

t«o-thirds   with  dilute    sulphuric   acid.      They    are 

cted  up  iu  series  of  about  48  cells,  and  a  current  of 

t  1  ampere  per  lb.  is  used,  requiring  from  125  to    130 

.  or  about  2'.5  vo'ts  per  cell.     At  this   current  density, 

lete   reduction   is   effected   in  five   d.ays.     After  this 

the  cells  are  disconnected,  the  acid  is  poured  off,  and 

ti  esulting  mass  of  spongy  lead  scraped  out.     The  sulphur 

o;  nally  contained   in  the  ore   passes  oft  as  sulphuretted 

":  ogen,   and   it   is  proposed  to  burn  this  to  sulphurons 

ind  convert  the  latter  into  sujphuric  acid.     The  spongy 

..   is  thoroughly  washed  to  remove  sulphuric  acid,  and 

tithen   be   compressed   into    ingots,   or    converted   into 

n  las  lead  compounds. — A.  S. 


UxiTED  States  Patents. 

;  Method  of  Electro-Depositing  Metal   on 

Dalv,    Washington,   Columbia,    U.S.A.      U.S. 
r,306;  Aug.  19,  19U2. 


.     J. 
Pat. 


;  ice  is  first   coated  with   graphite  or  other  conducting 

e  in  the  usual  way  ;  it    is   then   placed  in   a   wire- 

t,  which  is  next   surrounded  with  a  coil  of  fine  wire 

immersed   as   cathode   iu   a    plating- vat.     The   many 

■  of  contact  between  lace  and  wire   ensure  the  deposit 

■u  !ig  from   many   centres.      -\s  soon   as   the   lace   has 

ke  ne  stiffened  by  a  slight  metal-coating  all  over,  it  is 

te  ved  and  suspended  iu  a  plating-vat  in  the  usual  wav. 

— W.  G.  ii. 


XII.-MTS,  OILS,  &  SOAP. 

Fats  and   Oils ;  Free  Fatty  Acids  in  .     P.  Schesta- 

koff.      Chem.   Rev.   Fett-  u.   Harz-Ind.,   1902,    9      I'Sl, 
180—182.  ' 

Tallow  rendered  over  a  naked  flame  is  much  less  stable 
than  that  rendered  by  steam.  On  boiling  crude  fat  with 
water,  a  good  product  is  obtained,  but  its  keeping  properties 
are  diminished  by  the  process.  The  most  rational  method 
of  separating  the  fat  is  Lidoff's  process  of  rendering  in 
vacuo  at  the  bwest  possible  temperature. 

The  oil  extracted  from  the  powder  thut  had  been  used 
to  bleach  cocoa-nut  oil  was  examined  by  the  author  and 
found  to  contain  60  to  70  per  cent,  of  free  fatty  acids  and 
to  be  nearly  free  from  glycerides.  The  acidity  of  pure 
cocoa-nut  oil  was  found  to  vary  from  2  to  5  per  cent. 

The  following  table  shows  the  percentage  of  free  fa;ty 
acids  in  different  commercial  samples  of  animal  fats 
examined  by  the  author : — 


Fat. 


,    Xo.of 
Samples. 


Free  Fatty  Acids. 


Hin. 


Max. 


Bone  fat 

Mixed  tallow  . . 

Ox  tall'Av , 

Mutton  tallow  . 
Horse-bone  fat. 
Fish  oil 


1 

Per  Cent. 

379 

8-.'5 

138 

Oti 

6S 

«■! 

bi 

OW 

2 

4SI-1 

3 

1-a 

Per  Cent. 
36-2 
36-8 
27-0 
10-7 
47-1 
2-8 


—0.  A.  M. 

Fatty  Acids,  Insoluble  ;  Mean  Molecular  Weight  of . 

M.  Tortelli  and  A.  Pergami.     Chem.  Rev.  Fett-  u   Harz- 
Ind.,  1902,  9,  [8],  182—184. 

It   has   been   generally   assumed   that    the   acid   value   or 
neutralisation    equivalent    of    the    insoluble    fattv    acids 


Oil  or  Fat. 


ai  oil,  2^  years  [ 
i-seed  oil,  25  years  i 

L  I 

d^i'SPed  oil,  crude. 

Rily  pressed. 
S*  nut  oi!,  21  years 

fc  nut  oil,  fresh  . . .  i 
(«  nil,  2i  yeara  old    ■ 

fresli I 

1j>  J  oil,  3  years  old   I 
fresh  cold- 
■n. 

low,  2  years  old  . 
freshly  reii- 
1. 


Oil  or  Fat. 


Acid  Value. 
I. 


O'lO 

3- SO 

l-2;i 

0-90 
3-2!) 
1-90 
2' 7" 
0-30 

4 -.30 
1-4U 


Saiwnihcation 

Value. 

II. 


IBJii 

195-2 

19S-3 

191-0 

188-9 

181-3 
192-K 
189-8 

199-6 
200-0 


Insoluble  Fatty  Acids. 


Acid  Value, 
III. 


196-0 
194-3 
200-9 
193-5 

193-2 

183-1 
187-0 
191-3 
194-6 

203-4 
•203 -7 


Molecular  Weight  of 

Insoluble  Fatty  Acids 

calculated  from 


Saponitication 

Value. 

IV, 


203-1 

200-0 

200-2 
189-0 
191-0 
203-4 
201-8 

207-1 
209-9 


Acid  Value. 
T. 


-2S6;' 

287  T. 
30t;-4 
Stiiro 
2.12 -S 
28S-2 

273 -1 
272-7 


274-3 

276-2 

2S0-5 

•2S0-2 
296-7 
294 -S 
273-2 
277-9 

270-8 
267-2 


Difference. 


Saponification 

Value.  v.— VI. 

TI. 


S-7 

11-4 

3-0 

G-4 

7-1 
9-7 
5-7 
196 
10-3 

2-3 
3-5 


n£8 
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liberated  from  different  fats  and  oils  is  identical  witli  the 
molecular  weiglit.  The  authors,  however,  find  that  this  is 
not  the  case,  and  point  to  the  fact  of  the  recorded  molecular 
weights  of  the  mixed  fatty  acids  of  different  oils  being 
inconsistent  with  their  known  composition.  Tbey  attribute 
this  discrepancy  to  the  presence  of  inner  anliydrides  or 
lactones,  and  illustrate  their  conclusion  by  a  long  table  of 
determinations,  typical  examples  of  which  are  given  iu  the 
accompanying  table. 

To  obviate  this  error,  the  lactones  must  be  hydrafed  by 
saponifying  the  fatty  acids  with  an  excess  of  alcoholic 
alkali  and  titrating  the  excess,  just  as  in  the  determination 
of  the  saponification  value  of  the  fats  themselves. 

— C.  A.  M. 

Sesame  Oil ;  Certain  Tests  for .     Utz. 

See  mider  XXIU., paye  llOli. 

Olives  ;  DcternimatioH  of  Oil  in  .     I.  Pouget. 

See  under  XXllI.,  page  1 1!IC. 

English  Patent. 

Soap,  Ammoniacal ;  Process  for  Witshivij  Wool  and 
other  Textile  Materials,  which  enables  the  Substances 
used  for  such    Washing   to  be   recovered ;  and   also  for 

Manufacturiiiif  a  Homogeneous .      J.  Koning.    Eng. 

Pat.  19,144,  1901. 

See  under  \.,page  1183. 

United  States  Patent. 

Deodorising  \_Cornmeal,  Cottonseed  ineal,  Sf'c.'];  Process  of 

■ .     F.  M.  Pratt,  Decatur,  U.S.A.     U.S.  Pat.  707,354, 

Aug.  19,  1902. 

This  process  is  specially  applicable  to  corn  meal,  cotton- 
seed meal,  &c.,  from  which  the  oil  has  been  extracted  by 
hydrocarbon  solvents.  The  material  is  fir?t  heated  in  a 
chamber  to  a  temperature  sufficient  to  prevent  the  condensa- 
tion of  steam,  and  then  subjected  to  the  action  of  live  steam, 
stirring  being  continued  throughout  the  whole  process. 

— C.  A.  M. 


XIIL-PiaiENTS,  PAINTS :   EESINS 
VARNISHES  ;  INDIA-RUBBER,  Etc. ' 

(^.)— PIGMENTS,  PAINTS. 
E.VGLiSH  Patent. 
Paints  and  Dyes  ;  Manufieture  of .    K.Vidal,  Are- 

teuil,  France.     Eng.  Pat.  12,680,  June  3,   1902.'  Unr 

Internal.  Conv.,  Nov.  7,  1901. 
Keducible  substances  such  as  nitrobenzene,  hydroxy; 
benzene,   nitro-  or  dinitronaphthalenes,  and  the  like,   a 
treated  with  .'ulpbate  of  iron  solution  and  cast  steel  or  ii 
borings  or  turnings.     In  addition  to  the  product  of  red. 
tion,  there  is  obtained  a  polybasic  iron  sulphate  either  al  e 
or  mixed  with  oxide  of  iron.     After  separating'  by  filirati 
this  is  heated  in  a  closed  furnace  to  180= — 2.J0 '  C,  whia 
sulphoxide  of  ir jn  is  obtained  in   impalpable  powder,  e 
shade  varying  from  reddish  brown  to    dark   brown  lun  ■ 
ing  to  the  quiiitity  of  iron  salt  employed.     The  colour-   - 
employed  iu  the  manufacture  of  oil  paints  — T.  A.  L. 

United  St.vteb  Patents. 

Paint.      F.    H.    t'rass,    Jluifreesboro,   Tennessee,    V 

U.S.  Pat.  707,677,  Aug.  21!,  1902. 
Raw-  cotton  is  "carbonised"   at   a   suitable   teniperai 
pulverised  and  incorporated  with  coal-tar  iu  the  propn 
of  2  oz.  to  Ih  lb.  to   1   gallon  according  to  the  purpo>i 
which  the  paint  is  required. — It.  L.  J. 

Pigments;  Process  of  Making .     J.  Lones.  Smi 

wick,  England.     U.S.  Pat.  707,434,  Aug.  19,  19U2. 
See  Eng.  Pat.  10,865,  1901  ;  this  Journal,  1902,  555. 

-M.  J. 
(C.)— INDIA-RUBBER,  &c. 
Rnblier-like  Latexes  from  the  Congo  Region ;  New  -  -. 
E.  Marckw.ald   and  F.  Frank.     Gummi-Zeit.,   1902,  ] 
[48],  923-924.  ' 

THiiSK  samples  were  preserved  during  transmission  bvie 
:;ddition  of  ammonia  at  the  time  of  collection.  The  fol  r- 
ing  table  shows  the  proximate  composition  of  the  coagul  -i 
products  and  their  chief  properties  ;  — 


Name  of  Latex. 


jaj 


(o).. 
(i).. 


3.  Bosserija 
2.  LdcOna 
5.  LoknmuA  (tree) 

4.  K'Tio  (creeper) 

5.  Mangbay 


Composition  of  Product  after  14  Days. 
HoO, 


I 


Ash. 


Eesin. 


Enbber 

sub- 
stance. 


17-91 

19-58 
16-77 

0-9 

3-SO 

5-34 


Per  Cent. 
S-96 

Per  Cent. 
71-22 

Trace 
0-28 

fi8-22 
72-26 

lG-87 

62-40 

Trace 

83-72 

84-44 

Per  Cent. 
6-88 

12-20 
10-69 

20-73 

abnormal. 

12-48 

Nil 


Condition  of  l.ates, 
and  sp.  gr. 


Mi.de  of 
Coagulation. 


N.iture  of  Product,  and  Sema  ., 


Clear;  0-992 Salt  solution  and 

heat. 

1  HjSO. 

HoSO*  and  heat.. 
(a)  Salt  aud  heat 


Coagulated;  1-007 
Turbid ;  r016S  .  ] 
Turbid  1  1-003... 
Clear;  1-018 


(/>)  HjSOi  

H2SO4  and  heat. 

H2SO4  or  alum.. 


Softens  when  warmed  and  h&i 

when  cooled. 
SticKy,  and  ofsmsill  ela-rticitjl 
Very  sticky,  and  of  low  elasti 
■)  Very  difficult  to  coagulate. 
>     duct  dried  on  water  ball' 
)     analysis.  ! 

Brown    coloured,     aud    da.^ 
rapidly  iu  the  air.  i 

\  brittle  mass  with  15-08per| 
of  ash. 


»t{' 


-RL 


English  Patents. 

Jndia-rubber ;  Manufacture  or  Preparation  of  Sheet . 

A.  C.  Blossier,  Paris.     Eng.  Pat.  18,964,  Sept.  23,  1901. 

One  kilo,  of  cleaned  and  softened  Para  rubber  is  mixed  in 
u  mill  with  about  800  grms.  of  zinc  oxide,  400  grms.  of 
magnesium  oxide,  and  60  grms.  of  litharge,  and  the  whole 
is  calendered  until  sutBciently  thin.  It  is  then  vulcan- 
ised either  in  the  cold  with  a  liquid  containing  ■2-5Ib.  of 
sulphur  chloride  per  loo  lb.  or  after  beating  to  130°  or 
140°  C.  In  the  latter  case  the  litharge  is  replaced  by  about 
70  grms.  of  flowers  of  sulphur.  The  process  is  said  to 
give  sheets  thinner  than  have  hitherto  been  capable  of 
manufacture  ;  and  also  to  yield  a  vulcanised  material  having 
an  almost  white  colour,  or,  if  pigments  be  added,  clear  and 
transparent  tints. —  F.  H.  L. 


Gutta-Percha  ;  Manufacture  of  ■ 
and  S.  Milne,  Edinburgh.  Eng. 
1901. 


.      1).  N.   Ben 

Pat.  1S,528,  Sept 


In  order  to  remove  air  and  moisture  which  cause  bu'.i 
and  holes  in  the  finished  material,  gutta-percha  is  kuc( 
under  diminished  pressure  in  a  steam-jacketed  vessel. 

— F.  H.| 

Plastic  Compositions  ;  Machines  for  Mixing .    il 

IVarce,   New  Haven,   Conn.,   U.S.A.      Eng.  Pat.  til 
March  20,  1902.     Under  Internat.  Conv.,  Oct.  10,  1  ll 

! 

Above  the  pair  of  horizontal  revolving  rollers  of  the  III 
type  of  mixing  machine,  a  casing  is  erected  conraluiDijWI 
Archimedean  screws  working  in  opposite  directions, Ql 
connected  by  gearing  with  the  rest  of  the  appaiiu 
Mechanically  driven  valves  are  also  fitted  at  the  I 
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hopper  fo  that  the  solid  substances  which  have  to  be 
irporated  with  the  rubber,  &t:.,  that  is  travelling  between 
rollers,  may  be  added  thereto  after  a  preliminary  mixing, 

ui'ormly  all  along  the   length  of  the  said  rollers,  and  in 

jeictermined  ijuantities. — F.  H.  L. 

Umtkd  States  Patent. 

j'ber;    Treatment  if  Crude .     J.  Thame,   Assignor 

1  South  Western  Uubber  Co.,  Ltd.,  both  of  Lonilon, 
nghiud.     U.S.  Pat.  T0r,6J4,  Aug.  :;c,  1902. 

S|  Eng.  Pat.  9920,  1901  :  this  Journal,  1902,  I.SS. 

— F.  H.  L. 


:7.-TANNING;   LEATHER,  GLUE,  SIZE. 

EXGLISH    P»TENTS. 

I'her  for  Bellini/ ;  Preparing  .  J.  Caldwell,  ^Min- 
neapolis, U.S.A.     Eng.  PatT  13,584,  .June  16,  1902. 

T  leather  is  strained  in  sneb  a  way  that  every  portion  of 
it  stretched  to  its  utmost  capacity  before  the  hide  is 
Cijinto  strips  for  beltiog  the  process  beinjr  assisted  by 
saatiou  with  grease  and  water  and  partial  dryi'jg.  In 
ill  ration  of  the  principle  various  mechanical  devices  are 
di 'Ihed  for  gradually  stretching  iu  due  order  the  softer 

lE  beginning  at  the  belly-part,  and  finally  the  hide  as  a 

.— K.  L.  J. 

L\her,  Paper.  Textile  Fabrics,  and  the  like ;  Glossing 
—.  A.  Cobn,  Berlin.  Eng.  Pat.  16,429,  Aug.  1.% 
01. 

A  uEAiiLE  glossy  coating  is  produced  on  the  above 
mirials  by  painting  them  with  a  solution  of  celluloid  of 
In^  density  and  syrupy  consistency,  whereas  if  a  thin 
tt'ion  be  employed,  no  glossy  coating  is  obtained.  The 
sc.  ion  is  advantageously  composed  of  100  parts  by  weight 

yl  acetate  (or  the  latter  and  acetone),  7  to   12  parts  of 

uid  and  10  to  18  of  castor  oil.— J.  F.  B. 

L  her;  Production  of  Chrome  .     E.   J.  A.  Rosier, 

umunster,   Germany.       Eng.    Pat.    20,.53o,    Oct.    14, 

II. 

IX  e  production  of  ciirome  leather  b}'  the  two-bath  pro- 
cft  the  hide  is  removed  from  the  second  bath  before 
rec  tion  is  complete,  and  immersed  in  a  solution  of  sodium 
thiilphate  heated  above  1U9°  C.  A  hard  and  waterproof 
ita  r  is  said  to  be  obtained.  The  thiosulphate  completes 
lucliou  of  the  chromium  salts. — R.  L.  J. 

Apparatus   for    making .      L.    L.    Kelsey, 

Idford,    Connecticut,     U.S.A.      Eng.     Pat.     15,856, 
,'.  6,  1901. 

apparatus  consists  of  a  first  compartment  in  which 
inc  [uid  stock  is  reduced  to  a  suitable  density,  and  dis- 
chi;?!!  through  apertures  or  moulds  into  a  second  part 
wh'  the  viscid  material  is  dried  and  finished  for  the 
nial^t,  the  whole  process  being  continuous.  Various 
meinical  details  are  claimed. — K.  L.  J. 

United  States  Patent. 

Hi^-ial  which  cannot  he  readily  Punctured ;  Manufacture 

I-  Sheets  of  Flexible  Elastic .     V.  E.  Belledin,  Paris. 

'  .  Pat.  707,732,  Aug.  26,  1902. 

Ill  s  a  "puncture-proof  "  strip  for  insertion  between  the 
inn  and  outer  tubes  of  a  pneumatic  tyre.  The  hide  of 
aojiorned  cattle  is  cleaned  and  unhaired,  immersed  for 
<^  hours  in  cold  crude  petroleum,  then  in  a  suitable 
mil!  il  or  fatty  oil,  and  finally  dried.  It  is  next,  if  necessary, 
tWCied  by  treatment  for  20  minutes  in  a  33°  B.  solution 
of  (-issium  silicate,  and  again  dried.  Strips  of  the  desired 
wd  are  then  cut  from  it,  curved  to  shape  by  means  of 
«on  .  rollers,  and  hardened  in  a  bath  of  petroleum  spirit. 
A  fh  of  bleaching  powder  solution  of  33°  or  50°  B.  is 
nuE.sed  so  as  to  close  the  pores  and  sterilise  the  material, 
md'e  whole  is  ready  for  use. — F.  11.  L. 


ZV.-MANURES,  Etc. 

United  States  Patent. 

Manure  ;    Manufacliirini/  ,  from   Apatite   or   similar 

Mineral  Phosphate.  [Electrical.]  J.  G.  Wiborgh  and 
W.  Paimaer,  Siockholm.  U.S.  I'at.  707,886,  Aug.  26, 
1902. 

An  electric  current  is  passed  '•  through  an  electrolytic  b.ath 
ha\iig  an  anode  anil  i  athode,  and  containing  an  electro- 
lyte consisting  of  a  Rolution  of  a  salt  disengaging  at  the 
anode  an  aciil,  form  nz  a  soluble  salt  with  lime,  while  at 
the  cathode  a  basic  hydrate  is  formed;  dissolving  the 
mineral  pliosphate  by  the  acid  disengaged,  and  precipitating 
the  same  iu  the  alkaline  liquid  of  the  cathode  as  phosphate 
of  calcium,  but  iu  another  more  soluble  form,"  i.e.,  solublei 
citric  acid  solution.  The  anode  ami  cathode  compartments 
are  preferably  separated  by  a  porous  diaphragm. — V..  S. 

XVl.-SUGAR.  STARCH,  CUM,  Etc 

Diffusion       Hesidues   ;     Experiments       on       Compression 

<f   .      A.    Herzfeld.      Zens,   des    Vereins   deutsch. 

Zuckeriud.,  Aug.  1 902,  701 — 715. 

The  author  summarises  the  results  of  a  long  series  of  ex- 
periments on  i)ressiug  diffusion  residues,  as  tollons: — 

By  working  the  ditl'usion  at  a  low  temperature,  the  loss 
of  foodstuffs  in  the  subsequent  pressing  of  the  residues  is 
almost  negligible,  whereas  extraction  at  higher  tempera- 
tures gives  rise  to  considerable  losses  in  the  press  water. 

Residues  coming  hot  to  the  press  are  more  easily 
compressible. 

Partially  extracted  residues  give  rise  to  considerably 
greater  losses  in  the  press  than  those  which  have  been 
completely  extracted. 

The  coinpressibilily  of  fresh  chips  is  very  much  assisted 
by  a  short  treatmint  with  hot  juice  beforehand ;  continaed 
soaking  at  a  high  temperature  destroys  this  effect. 

— B.  F.  D. 

Molasses  ;  Action    of  Potassium  Lactate  in  forming . 

R.  Ilmer.    Zeits.  Vereins  deutsch.  Zuckerind.,  Aug.  1902, 
720—723. 

Experiments  were  carried  out  to  determine  the  solubility 
of  sugar  in  water,  containing  varying  aniounis  of  potassium 
lactate,  from  2  — 16  per  cent.,  at  temperatures  of  30^  and 
50°  C  Only  in  one  instance,  in  the  presence  of  15  per  cent, 
of  the  salt,  was  there  any  indication  of  an  increase  of 
solubility  of  the  sugar.  The  author  concludes  that  the 
small  quantities  of  lactate  found  in  molasses  can  have  no 
appreciable  effect  in  preveating  the  crystallisation  of  the 
sugar. — B.  F.  D. 

English  Patents. 

Sugar  in  Crystals  ;   Continuous  Liquor  and  S//rup  Heating 
and    Feeding    Apparatus    in    coujunclion    with    Vacuum 

Pans  for  Producing .     J.  Lang,  M.  lllake,  and  R.  H. 

Smart,  Greenock.     Eng.  P.-,t.  11,812,  May  24,  1902. 

The  heating  and  feeding  apparatus  consists  of  a  vessel  in- 
terposed between  the  liquor  or  syrup  storage  tank  and  the 
vacuum  pan.  The  liqu.^r  ou  its  way  through  the  vessel' 
passes  through  a  series  of  tubes  or  coils  surrouiidcd  by  steam, 
in  which  it  is  healed  to  the  desired  degree;  it  is  then 
sucked  into  tho  vacuum  pan  by  way  of  a  siphon  in  a  con- 
tinuous stream.  The  temperature  and  quantity  of  feed 
liquor  are  regulated  by  valves,  and  the  speed  may  be 
increased  by  opening  a  supplementary  dire.'t  connection 
between  the  vacuum  pan  and  the  vessel,  above  the  levels  of 
their  contents. — J.  F.  B. 

Starch  and   Materials    containing   Starch;    Treatment  of 

.      W.    P.   Thompson,    Liverpool.       Prom    A.    P. 

Anderson,  New  York      Eug.  Pat.  13,35.3,  June  12,  1902. 

Stakch  granules  are  swollen  and  caused  to  burst  by  healing 
the  starchy  material  in  the  air-dried  condition  under  pressure 
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at  a  temperaturi'  above  the  boiliog  point  of  water,  and  then 
suddenly  releasing  the  pressure  in  such  a  way  that  the 
liquid  present  in  the  starch — usually  consiiifred  to  be  hygro- 
scopic moisture — is  immediately  volatilised.  Starch  treated 
in  .such  a  manner  is  more  porous,  and  is  said  to  be  more 
easily  digested  than  ordinary  starch. — J.  F.  15. 

United  States  Patekt.s. 

f\>igar  ;  Proce.ix  of  Ej:tracting  ,   from    its    Suliilioiis. 

A.  Wohl,  Berlin.  U.S.  Pat.  7(i7,88ii,  Aug.  26,  1UU2. 
This  specification  corresponds  with  that  of  Eug.  Pat.  22,859, 
1895.  Sugar  is  extracted  from  molasses  or  impure  after- 
products  by  converting  it  into  lead  sucrate.  (See  this 
.lournal.  1896,  822.)  The  sohition  is  treated -with  yellow 
lead  protoxide  and  an  alkali  hydrate,  the  viscous  semi-solid 
mass  is  separated  and  washed  with  water,  first  at  40° — iO°  t'., 
and  subsequently  at  70' — 75°  C.  The  sucrate  is  then 
decomposed  by  carbouating,  and  the  last  traces  of  lead  ore 
removed  from  the  filtrate  by  concentrating  the  liquor.  ] 
treating  it  with  a  small  proportion  of  calcium  hydrate,  and 
again  carbouating  at  a  teniperatiirt  of  80' — 90°  C.  (Com- 
pare Ivassner's  arlicles  and  patents,  this  Journal,  1895  and 
1696.)— J.  ¥.  B. 

Sugar ;  Process  of  Converting  Wood  into .   A.  Classen, 

Aachen,  Germany.     U.S.  Pat.  707,903,  Aug.  26,  1902. 

See  Eng.  Pat.12,588,  1901 ;  this  Journal,  1901,  1008. 

—J.  F.  B. 

Starch  Material ;  Art  ofTreatiny  .     A.  P.  Anderson, 

New  York.     U.S.  Pat.  707,892,  Aug.  26,  1902. 

See  Eng.   Pat.    1.3,353,  1902  ;  see  last  of  preceding   Eng. 
Pats.-  J.  F.  15. 

Starch  ;  Process  of  making  Lauiidri/ .     C.  H.  Tolhurst 

and  A.  G.  Goldthwaite,  New  York,  Assignors  to  W.  H. 
Tolhurst  ;md  Son,  New  York.  U.S.  Pat.  707,985, 
Aug.  26,  1902. 
A  MIXTURE  of  starch  and  water  is  enclosed  in  a  drum, 
protected  from  external  contamination,  and  heated  from  the 
outside  by  steam  with  agitation,  until  the  starch  is  swollen 
and  dissolved.  I'he  solution,  still  in  the  drum,  is  further 
agitated  and  subdivided  during  the  process  of  cooling,  with 
tlie  result  that  the  cold  starch  paste  remains  in  a  fluid 
condition. — .T.  F.  B. 

Starch  ;  Apparatusfor  Treating .     C.  H.  Tolhurst  and 

A.  G.  tioldthwaite.  New  York,  Assignors  to  W.  H. 
Tolhurst  and  Son,  New  Y'ork.  U.S.  Pat.  707,986, 
Aug.  26,  1902. 

The  apparatus  for  the  preparation  of  laundry  starch 
according  to  the  process  described  in  the  preceding  abstract, 
consists  of  an  inner  and  outer  drum  mounted  and  rotatable 
horizontally.  The  space  between  the  drums  serves  as  a 
jacket  for  the  reception  of  steam  or  cold  water  as  desired. 
A  valved  opening  leads  from  the  outside  to  the  interior  of 
the  inner  drum.  Inside  the  inner  drum,  radial  screens  of 
wire-gauze  are  fixed  to  the  periphery  and  only  extend  a 
part  of  the  way  to  the  centre.  The  wire  screens  and  the 
free  space  at  the  centre  of  the  drum  cfEect  a  thorough 
agitation  of  the  mass  when  the  apparatus  is  rotated. 

—J.  F.  B. 

Cattle  Food.    G.H.Hughes.      U.S.  Pat.  707,11;!,  1902. 
See  under  XVIII.  A.,  page  1191. 


XVII.- BEE  WING,  WINES.  SPIRITS,  Etc. 

Malt:    Siilpliurinr/  of ■.         AV.    Windisch. 

Wocn.  f.  Brau.,'l902,  19,  [36],  511—513. 

Satava  (Ber.  Versuchsanst.  Bohmen)  describes  experi- 
ments in  which  samples  of  green  malts  from  various 
mailings  were  divided  into  three  portions,  one  being  then 
kilned  plain,  one  moderatelj'  sulphured,  and  one  strongly 
sulphured.  Mashes  were  made,  and  the  worts  analysed 
and  examined.     Satava  concludes  that  the  yield  of  extract 


■was  increased  by  sulphuring,  the  time  of  sacchariticati 
was  not  prolonged,  and  the  worts  were,  as  a  rule,  ligb 
coloured  and  more  stable  than  those  from  the  unsulphui 
malts.     Windiseh  remarks,  however,  that  the  differeuces 
yield  of  extract  were  only  small,  and  within  the  limits 
error,  especially  as  the  malts  were  kilned  separately ; 
even  if  there  were  a  slight   increase  in  yield,  it  might 
obtained  by  other  less  objectionable  methods.     As  regii 
the  colour  of  the  worts,  it  is  not  shown  tBat  the  paler  coli 
was  preserved  after  prolonged  boiling  with  hops,  and 
stability  of  the  worts  could   be  attained  just  as  well  bv  • 
addition  of  sulphurous  acid  as  a  direct  antiseptic.     Satu 
admits  that  the  malty  aroma  of  the  worts  was  destroyed. 
a    certain    extent  by    snl|ihuring.     He  concludes  that 
outward  appearance  of  the  malt  is  only  improved  by  ? 
phuring  when  it  ij  naturall}'  inferior   trom  any  cause;! 
the  case  of  normal  malts,  sulphuring  decreases  the  1»-  • 
without  improving  the  colour.     Fr.uu  this,  Windiseh 
duces   a   coulirmation   of    his   previous    standpoiut ;    i 
sulphuring  is  technically  useless,  and   in  some  cases  i 
amount  to  a  deception.    In  the  present  state  of  the  indu 
there  is  no  necessity  for  any  artificial  means  of  oblaii 
pale  kilned  malt,  and  brewers  should  combine  to  supi  ? 
this  practice. — J.  F.  B. 

Hops;   Contribution  to  the  Chemistry  of .     Jf.    1!;. 

berger  and  A.  Landsiedl.     Zeits.  ges.  Brauw.,  25,  [■  , 
461—461. 

a-Lupulinic  Arid. — The  lupulin  obtained  by  rubbing 
cones  through  a  coarse  sieve  was  digested  with  petrm 
spirit  (b.  pt.  under  50"  C.)  at  the  ordinary  temperature, 
extract   was   shaken   up    with   a   4    per  cent,  solutioi 
sodium  bicarbonate,  followed  by  acidification  with  d 
sulphuric  acid,  the  soft  yellow  mass  thereby  separated  h 
dissolved  by  ether.     This  solution  was  repeatedly  agit 
with  water,  and  then  evaporiited  by  gentle  heat  in  re 
the  residue  being  taken  up  with  alcohol.    The  solution 
the  characteristic  reactions  for  a-lupulinic  acid.     The 
acid    was    obtained    by    precipitation   with    lead   aci- 
followed  by  extraction  with  ether  and  recrystallisatiou 
glacial  acetic  acid  and  acetone,  or  alcohol,  the  crysta 
lead  salt  being  decomposed  with  dilute  (1  :  10)  sulpl 
acid  and  ether.     The  ethereal   .solution   was  evaporati  ui 
vacun,  the   residue  taken  up   with  alcohol   and   allowi  to 
crystallise  out,  i«   racuo,  over  sulphuric  acid  andcalim 
chloride,  the  crystals  being  dried  in  the  desiccator  for  «<■  •»! 
weeks.     The  dry  acid  forms  a  pale  amber  crystalline  n'S, 
easily   reduced    to    a    white    powder;    it   mrlts  at  5tC. 
(uncorr.)  and  is  apparently  soluble  in  nearly  all  solvtt, 
without   heating.     When  exposed   to   the  air,  it  oxises 
rapidly,  becoming  a  deeper  yellow,  soft  and  glutlnou^'  mi 
then   furnishing,    in    alcoholic    solution,    a    deep    yow 
coloration  with  ferric  chloride,  instead   of  the  deep  M 
obtained  with  the  pure  acid.      The   formula   I'mH-,'  f 
C2oH;„|Oi  corresponded  with  analytical  figures  obtaiuei 

Tbe  alcoholic  solution  filtered  ofE  from  the  leadpr.i' 
tate  g.ive,  on  treatment  with  lead  acetate,  a  precipit;  oi 
brownish-yellow  flakes,  which  partly  dissolved  on  c!ic- 
tion  with  ether,  after  washing  in  alcohol  and  water .nd 
drying  in  the  desiccator.     Evaporation  in  racuo  leftaesr 
yellow  brown,  resinous,  britile  residue,  readily  sohil  in 
alcohol   and  ether,  and  containing  about  30  per  ce.of 
lead.     The  acid    obtained   on   decomposing  this  salt  !"■ 
sulphuric  acid,  took   the  form   of  a  clear,  viscid,  ic  - 
brown  residue,  remaining  unsoliditicd.      Ultimate  at"- 
revealed   a   probable    formula    C;;H3sO;.      The    alcolw 
solution   has   a  decided   acid  reaction   and    bitter  fl  ><>■'■ 
With  ferric   chloride  it  gives  a  deep  yellow-brown  t  >r»- 
tion  J  with  copper  acetate   a  flocculent    pale   yellow  «» 
precipitate. — C.  S. 


Yeast ;    Special   ,    common    in    High  -  h'ermei. 

Beers.     H.  Van  Laer.      Bull.   Assoc.  Beige  de»  '"»■' 
16,  [4—5],  177—181. 

A   XEW   asporogenic  yeast,  occurring   as   pudding-^'i 
cells  in  arborescent  aggregations — on  which  account 
been  named   Saccharomitccs  jmslorianus  urboresccn 
been  discovered  by  the  author  in   high-fermeutatioi) 
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esilinlly  ia  the  scum  ooUectmg  round  the  bun^- holes  of 
ci(  during  primary  fi-rinentation,  and  also  attached  to 
floin;;  particles  of  finings. 

form,  the  arboresceaces  are  liable  to  be  mistaken  for 
th('  of  Mi/coderma  cercrisise  in  commercial  jeast ;  but  the 
fih  levelopeil  on  the  surface  of  cultures  in  sterilised  wort 
jaVandof  a  pale  colour,  and  never  exhibits  the  thick 
conlutions  shown  by  Mycoderma.  E.xeept  for  the  fact 
the  numerous  particles  of  finings  are  maintained  in 
sasDsion  by  the  cells  of  this  yeast,  during  and  after 
cla  cation,  the  organism  seems  to  be  innocuous,  having 
no  iflueuce  on  the  clariticalion  or  taste  of  the  beer. 
H'l  I  present  in  the  sediment  of  bottled  beers,  it  chiefly 
occ  *  as  isolated  narrow  cells,  similar  to  thr)se  often  found 
in  er  lees.  When  grown  on  plaster  blocks,  the  cells 
befiie  attenuated  and  stretch  considerably,  their  arrange- 
nieJrecalliug  that  of  a  typical  mycelium. 

TI  action  on  sugars  is  similar  to  that  of  Sacch.  apiculalus, 

Ihe'-  and  tri-saccharides  being  unacted   upon,  even  when 

a  f.'aentable  mono-saccharide  is  present.     Dextrose  and 

ri  .i>  are  decomposed,  furnishing  the  same   amount  of 

as  is  produced  by  ordinary  beer  jeast ;  but  galactose 

!c_d  upon.     Unlike  Mycoderma,  it  does  not  consume 

more   rapidly    than    ordinary    heer    yeast,    though 

in  habit ;  in  fact,  even  3  per  cent,  of  alcohol  seems 

ni  the  formation  of  the  film,  in  liquid  cultures,  such 

;  water,  -which  forms  an  excellent  nutrient  medium 

■oderma. — C.  S. 

English  Patents. 

.  //  and  the  like  ;  Kilns  for  Dryimj ..     T.  Earp, 

Newark.     Eng.  Pat.  17,815,  .Sept.  fi,  1901. 

[  I  kilns  with  closed  fire-grates  to  which  air  is  ad- 
iiiainlj' from  underneath,  a  series  of  baffle  plates  is 
1  between  the  fire-grate  and  the  perforated  malt- 
'  that  the  products  of  combustion  are  forced  to  travel 
j-zag  direction  fioin  side  to  side  in  their  passage 
<  to  the  malt.  In  this  way  the  greater  portion  of 
■nic  and  other  deleterious  constituents  of  the  furnace 
'  deposited  ou  the  plates,  which  are  cleaned  at 
v-J.  F.  B. 

:i  Syrup  ;  Manufaclure  of  .     L.  I.  N.  Korman, 

Loudon.     Eng.  Pat.  i'),8S6,  Aug.  7,  1901. 

I  iN(;  syrup,  containing  about  15  per  cent,  of  dextrin 
uch  larger  proportion  of  fermentable  sugar  whilst 
illy  free  from  the  uufermentable  product  known  as 
is  prepared  by  boiling  a  liquid  starch  sugar  of  suit- 
i;po-ition  for  four  hours  in  order  to  convert  it  into 
1  "  dextrin-maltose,"  and  then  mixing  it  with  a 
proportion  of  good  raw  cane  sugar.  The  mixture 
111,  diluted  with  water,  filtered  through  charcoal, 
•  sugar  inverted  bj-  means  of  sulphuric  acid,  which 
^ame  time  decomposes  the  gallisiu,  neutrahsed, 
ily  with  calcium  carbonate,  agitated  with  powdered 
I  charcoal  and  subsequently  filtered  through  char. 

—J.  !■'.  B. 

iilion  ;    Mechanism   to  lierjulate   the   Admission  of 

•    11   Ap/aratus  containinu   Liquids   in .      VV.  P. 

IVpson,  Liverpool.    From  the  I'faudler  Vacuum  Fer- 
mfiition  Co.,   New   York.     Eng.   Pat.  1,5,252,  July  8, 


imatic  regulator  to  govern  the  supjdy  of  air  to 
fermentation  vessels  is  described,  consisting  a 
suction-pipe ;  a  governing  regulator,  comprising  a 
ise,  and  a  yielding  diaphragm  engaged  with  the 
ntrolled  by  the  suction  in  the  pipe  ;  an  expansion 
in  the  suction  pipe,  and  a  vacuum  gauge  communi- 
vith  the  regulator  and  serving  for  its  adjustment, 
iitity  of  air  admitted  to  the  vessel  by  this  means  is 
in  spite  of  fluctuations  in  the  vacuum. — J.  F.  B. 


<m^ 


throD 


•  Bottliny ;   Treatiny .     ,T.  L.  Dewar  and  E.  J. 

npp,  Bristol.     Eng.  Pat.  1264,  Jan.  17,  1902. 

1  prepared   for   bottling  by  passing  or   forcing  it 
a  refrigerator,  then  through  a  carbonating  apparatus 


and  finally  through  a  filter,  the  two  latter  arrangements 
being  preferably  enclosed  in  a  cold  chamber  at  a  temperature 
of  about  35°  F.,  and  the  beer  not  being  exposed  to  the  air 
at  any  point  after  entering  ihe  pump. — J.  F.  B. 

Liquids ;  Apparatus  for  Carbonatin;/ .    H.  (Jarmichael, 

Boston,  U.S.A.     Eng.  Pat.  15,666,  July  14,  1902. 

The  carbonator,  constituting  a  gas  and  water  chamber,  has 
a  bottom  with  packing  material,  removably  secured  to  the 
shell  by  a  locking  ring  and  hooked  bolts,  capable  of 
elongating  under  excessive  pressure,  thus  affording  an 
outlet  between  the  shell  and  the  bottom,  closing  auto- 
matically when  the  pressure  is  reduced.  A  gas  inlet  and  a 
water  outlet  are  provided  at  the  bottom,  tlie  water  inlet 
being  at  the  top.  There  is  a  perforated  grating  immediately 
over  the  removable  bottom,  above  which  gratmg  the  gas 
discharges  into  the  shell,  containing  a  immher  of  super- 
posed horizontal  perforated  iliscs,  .spaced  apart  by  flanges 
and  connected  to  vertical  bolts,  the  discs  being  removab'.e. 
All  the  internal  parts  of  the  apparatus  are  made  of,  ot 
coated  with  tin. — E.  S. 

Liquids ;  Aeration  of .    F.  G.  Hampson  and  II.  Swales, 

London.     Eng.  Pat.  16,353,  Aug.  14,  1901. 

TiiK  controlling  mechanism  is  so  arranged,  that  when  a 
charge  of  aerated  liquid  is  withdrawn,  the  charge  is 
replaced  by  fresh  supplies  of  gas  and  liquid,  admitted  from 
separate  sources.  The  valves  control  successively  the 
admission  of  gas  and  liquid  to  the  receiver,  the  delivery  of 
both  to  the  aerating  chamber,  and  the  escape  of  the  excess 
gas  from  the  reservoir. — K.  S. 

XVIII.-FOODS;  SANITATION:  WATER 
PUEIFICATION,  &  DISINFECTANTS. 

(4.)— FOODS. 

English  P-^tents. 

Milk;  Manufacture  of  Preserrahle .     H.  Laeseig, 

Berlin.     Eng.  Pat.  14,805,  July  3,  1902. 

iliLK  is  heated  Dearly  to  boiling,  cooled,  and  evaporated 
under  reduced  pressure  at  a  temperature  not  exceeding 
50°  C.  The  essential  feature  of  the  patent  is  the  intro- 
duction of  carbon  (J:ioxide  into  the  milk  during  the 
evaporation. —  W.  P.  S. 

Bakiiiff  J'ou'der.      J.  R.  Hatmalcer,  London.      From  J.  A. 

Just,  New  York,  U.S.A.     Eng.  Pat.  19,691,  Oct.  3,  1901. 

See  U.S.  Pat.  692,454,  1902;  this  Journal,  1902,  361 ;  and 

U.S.  Pat.  11,981,  1902  ;  this  Journal,  1902,  787.— W.  P.  .S. 

Baking    Powder.     J.  E.  Hatmaker,  Loudon.     From  J.  A. 

Just,  New  York,  U.S.A.     Eng.  Pat.  19,692,  Oct.  3, 1901. 
See  U.S.  Pat.  692,451,  1302  ;  this  Journal,  1902,  .S60. 

— W.  P.  S. 

United  .States  Patents. 

Vatllc-Food.     G.  H.  Hughes,  London,  England.     U.S.  Pat. 
707,113,  Aug.  19,  1902. 

The  pith  of  sugar  cane  is  mixed  with  from  20 — 80  per 
cent,  of  molasses,  and  dried  at  212°  i'.  The  mixture  may 
be  powdered  or  pressed  into  cakes.  Albuminous  and 
other  matters  extracted  from  the  juice  can  be  added. 

— W.  P.  S. 

Albuminous    Substances    ;    Process    nf    Ohtaitiing     [from 

Blood]  .     A.    Jolles,   Vienna.      U.S.    Pat.    707  423 

Aug.  19,  1902.  ' 

Blood  corpuscles  are  treated  with  sulphurous  acid,  and 
then  rendered  alkaline  by  the  aildition  of  ammonia.  Hydro- 
gen peroxide  is  now  added  and  the  nniss  is  boiled.  SuHi- 
cient  ammonia  must  be  present  to  prevent  the  precipitation 
of  the  albumin  during  the  boiling.  The  albumin  is  then 
precipitated  by  neutralising  the  solution   with  dilute  acid. 
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filtered  and  purified,  tlie  object  beinp  to  obtain  au  article 
suitable  for  food  preparation. — W.  P.  S. 

Soup  Material ;   Method  of  Ma/ting .     W.   T.   Scbeele, 

JMarvland,  U.S.A.  U.S.  I'at.  TOT.U-IG,  Aug.  26,  1902. 
Thi:  food  product  claimed  i-s  prepared  by  mixinf;  100  lb.  of 
finely  chopped  meat,  1501b.  of  flour,  25  oz.  of  yeast,  and 
sufficient  water  to  form  a  pasty  mass.  The  mixture  is 
allowed  to  ferment  for  several  hours  at  a  temperature  of 
120°  F.,  then  spread  out  and  dried  at  140"  F.  and  finally 
ground.-  Vf.  P.  S. 

(B.)— SANITATION ;  WATER  PURIFICATION. 

Seicage  Purification  in  Belgium  liy  the  Chemico-Biological 
Method^—.  Duvk.  Annales  Trav.  Publ.  Bull.  Assoc. 
Beige  des  Chim.,  16,  [•*— 5],  213-2U. 
Is  reportinfr  on  the  method  pursued  at  ^V'enduyne,the  au'hor 
expresses  the  opinion  that,  in  view  of  the  fact  that  only 
about  40  per  cent,  of  the  matters  in  suspen.sion  are  con- 
verted into  the  soluble  form  in  the  .-eptic  tank,  and  that 
a  large  volume  of  malodorous  gsses  is  produced  that  must 
be  eliminated  before  the  sewage  is  submitted  to  the  action 
of  the  oxidising  bacteria,  this  preliminary  fermentation  is 
by  no  means  indispensable,  particularly  where  the  main 
conduit  is  long  enough  and  the  rate  of  flow  surticiently  slow 
for  the  nitrogenous  matters  to  be  already  decomposed  by 
the  time  they  reach  the  tank  where  the  chemical  treatment 
is  carried  out. 

To  minimise  the  retarding  influence  of  excessive  move- 
ment on  the  activity  of  the  nitrifying  bacteria  in  the 
oxidising  tank,  the  sewage  is  admitted  by  a  number  of 
distributing  channels.  With  regard  to  the  effect  of  temper- 
ature on  the  action  of  the  bacteria,  cold  does  not  appear  to 
retard  this,  and  the  only  time  when  the  activity  is  diminished 
is  when  the  tilter  bed  is  idle  and  no  reaction  is  occurring  to 
generate  heat. — C.  S. 

English  PArtxrs. 

Fillers;  Improvements   in .     .1.    Clarke,    Tynemouxb. 

Eng.  Pat.  25,824,  Dec.  18,  I'JOl. 

The  water  after  passing  downwaids  though  an  upper  filter 
is  led.  by  means  of  a  pipe  outside  the  filter  case,  to  a  space 
at  the  bottom  of  the  apparatus  from  which  it  passes 
upwards  through  the  lower  tilter  into  an  intermediate  space 
provided  with  a  tap. — N.  11.  .1.  M- 

Water  purifying  Apparatus.  A.  J.  Boult,  London.  Frcmi 
C.  L.  Kennicott,  Chicago,  U.S.A.  Eng.  Pat.  11,990, 
May  2fi,  1902. 
An  apparatus  for  softening  water,  consisting  of  an  annular 
Eoft-water  tank  enclosing  inter-communicatiug  precipitating 
tanks,  and  tanks  for  preparing  lime  and  soda  solutions.  The 
inflowing  hard  water  passes  over  a  water-wheel  with  which 
is  connected  a  stirrer  and,  when  required,  a  hoister  lor 
raising  barrels  of  lime,  &c.,  to  the  platform  of  the  apparatus. 
The  parts  are  so  arranged  as  to  prevent  freezing. 

— N.  H.  J.  M. 

SterUisinij    Apparatus.      .J.   J.   Eovie,    and    Royles,    Ltd., 
Manchester.    Eng.  Pat.  17,671,  Sept.  4,  1901. 

Thk  ob.iect  of  the  apparatus  is  to  furnish  a  constant  supply 
of  sterilised  softened  water.  By  means  of  a  valve  and 
float,  brought  into  action  by  the  steam  of  the  heateil  water, 
the  rate  of  inflow  and  outflow  is  so  regulated  as  to  avoid, 
on  the  one  hand,  insulficieiit,  and,  ou  the  other  hand, 
unnecessarily  prolonged  heating. — N.  H   J.  M. 


XIX.-PAPER,  PASTEBOAED.  Etc. 

Paper ;  A'euJ  Zealand  Fla.r  as  Bam  Material/or . 

O.  Winkler.     Papier-Zeit.,  1902,  27,  [71], '2555. 

Samplbs  of  paper  made  from   New    Zealand  flax   (phor- 
miuml  are  condemned.     Much  of   the   fibre,  which  is  very 


long,  with   thin,  smooth    walls,   was   still   in   the  foriu 
unresolved  bundles,  and  the  pulp  contained  much  vasci 
acd   cuticular   debris,   giving   tne   paper    a    very    infii- 
appearance      This  fibre  has  nothing  in  common  with  flax 
linen,   but   is   said   to    resemble    more    the    bamboo   :| 
mitsumata  fibres,  in  that  it  is  very  long,  slender,  and  tl . 
walled,  and  from  the  fact  that  it  will  not  stand  sevei. 
protracted  beatii'g  aud  readily  gelatinises  ;  if  the  pulp  ', 
purified,  for  mixing  with   better    class   piiuting   paper-, 
considerabe  loss  of  fibre  would  ensue. — J.  F.  B. 


Waste  Liquors  from  Cellulose  Factories  ;  Manufacturi  f 

Gas  trout .     E.  R.  Be.«emfelder.     Papier-Zeit.,  I'.- 

27,   [67  and  68],  2402—2403  and  2442—2444. 

IxsrE.\D  of  burning  off  the  organic  matter  in  the  recou 
of  soda  from  alkali  sulphide  cellulose  liquors,  the  aut  r 
proposes  to  prepare  from  it  a  gas  for  heating  or  mechai 
purposes,  incidentally  recovering  the  whole  of  the  8ul|> 
and   has  devised  a  continuous  .system   of  treatment, 
principle  consists   in  earhoiiising   the  concentrated  I  ■! 
by  means  of  hot  gases,  collecting  and  purifying  the  V"! 
gases   and   producing  at  the  same  time  a  cotubustibli 
by  blowing  steam  over  the  coke  so  produced.     The  Siji 
lion  of  the  silica  by  the  method  of  Lunge  ami  Eohofcr 
Journal,  1901,  1231)  is  adopted,  with  the  modificatimj 
the  silica  is  separated  from  the  crude,  dilute  liquors  in> 
of  from  the   final  products.     The  scheme  proposed  i 
straw-cellulose     factory,     using    the     sulphate    (sulpU, 
method  is  as  fallows : — Concentrated   liquors,   freed  la 
silica,  are  mixed  with   a  little  lime   and   sufficient  cok  ir 
carbonaceous  matter  to  reduce  the  proportion  of  ash  ii 
subsequently   carbonised  ]>roduct  to  2.") — 30  per  cent, 
mixture   is  fed  into  a  suitable,  continuous,  combined  t- 
boniscr  and  gas  producer,  such  as  is  used  for  makingas 
from  wood,  and  is  subjected  to  heat.     In   the  carbon  ,ip 
process  the  sulphates,  sulphites,  &c.,  are  reduced  to  il- 
phides ;  in    the    gas-producing    process    the    sulphide^cre 
decomposed  and  oxides  remain  behiiul.     'J  he  resultin;  to 
is  a  mixture  of  products  from  both  operations,  and  con  ns 
a  considerable  proportion  of  carbon  dioxide  and  sulphured 
hydrogen.     This  mixture,  in   virtue  of  its   carbon  di'  de 
content,  is  utilised  for  the  precipitation  of  the  silica    i 
fresh  quantities  of  waste  liquor.     The  precipitation 
place,  not   under  pressure,  in  a  scrubbing  tower;  the 
is  then  in  the  gelatinous  form  and  cannot  he  filtered, 
this  reason  the  licjuors  discharged  from  the  tower  are  I  !l 
by   means  of  the  waste  gases  from  the  generator-furni  in 
a  series  of  vessels   under  a  pressure  of  Go  atmospK, 
until  the  silica  can  be  readily  filtered.     The  pressure  the 
vessels  is  utilised  to  force  the  liquor  through  a  filter  :i>» 
collecting  cistern  for  subsequent  concentration. 

The    scrubbing   tower   discharges   the   comhuetibli : 
contaminated  with  sulphuretted  hydrogen  and  some  i- 
dioxide.     The   latter   is   eliminated   by   passing  the    ■ 
through  a  vessel  containing  boiling  milk  of  lime,  whi! : 
sulphuretted  hydrogen   is   absorbed  in  a  vessel  cont: 
caustic  soda  in  which  fresh  boiling-liquor  is  prepare<l.  I 
caustic  soda  and  lime  are  obtained  by  the  lixiviiition  tbe 
oxides  discharged  from   the  gas   generator.     The  pificd 
gas  is  then  retidy  for  use  for  heating  or  motive  power. 

In  the  case  of  the  waste  liquors  from  the  boiling  ol  ocl 
with  calcium  bisulphite,  no  precipitation  of  silica  is  rci  "■ 
The  residual  bisulphite  in  the  crude  liquors  is  preci[  i 
as  monoeulphite,  before  concentration.  The  product  i 
gas  is  carried  out  as  above,  but  the  sulphuretted  hji  ': 
is  absorbed  by  cold  milk  of  lime  instead  of  hy  soda,  ti  i 
calcium  sulphydrate.  This  is  decomposed  hy  heat,  «  • 
sulphuretted  hydrogen  set  free  is  burnt  to  sulphuruta 
according  to  Miller  and  Opl's  process. — J.  F.  B. 


English  Patents. 


f 


Leather,   Paper,   Te.rtile  Fahrirs,  and  the  like;  Gu«< 
.     A.  Cohn.     Eng.  Pat.  16,429,  190.1.    ij~ 

See  under  XIV.,  page  1189 
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ycosc ;  Mnnii/aclure  of .     A.  Fieldlog,  Salford. 

Ens.  Pat   2P,:597,  Oct.  12,  190:. 

MTiox  of  a  bisulphite  is  added  to  ihe  viscose  In  order 
I'lorise  it  and  make  it  suitable  for  the  mauufaclure  of 
paper  or  textile  materials — J.  F.  B. 

Plvr ;    Apparatus  fnr     Drying .       H.    H.    Lake, 

'ndon.     Krnm  E.  Aiithouv,  Jlass.,  U.S.A.     Fug.   Pat. 
"i,  Jan.  7,  ! 901'. 

r.>  R  is  dried  in  continuous  webs  by  passiiij;  it  .ilfernately 

o»i  and  under  two   horizontal  rows  of  loljers,  the  lower 

fgis  constituting   teusion    rollers   and   being    adjustablo 

jii'natieally  accordinjj  to  the  shrinkage  of  the  web.     The 

nt'-  thus  travels  in  a  zig-za^  path  in  a  vertical  direction, 

*  dried  by  currents  of  clean,  dry  air  directed  from 

if  nozzles  against  both  sides  of  the  web.     The  nozzles 

n-  ituated  between  each  pair  of  adjacent  rollers,  those 

he  'en  the  upper  series  of  rollers    being  directed  down- 

irn'i  and  tho<e   between  the  upper  rollers  being  directed 

Is.— J.  F.  B. 

'    Wrapping-  or  Pa>-kinq     Material.     G.    H.    .'^ach- 
ilur.  Barmen  futerbarmeu,    Germany.       Eng.  Pat. 
J 76,  Juue  24,  191)2. 

isE-  and  water-proof  wrapping  paper  is  pivpared  bv 
_-  two   suitable  lolls  or  sheets  of  paper  and   passing 

t  them  through  a  parchmentising  t^ath.  The  two 
<  .are  then  permanently  united  by  bringing  them  into 
ite   contact   and  passing   them    through  a  squeezing 

,  directly  into  a  bath  of  water,  which  stops  the 
iientising  and  removes  the  acid.  The  unparoh- 
■>d  paper  is  preferably  coloured  differenlly  on  its 
irlaces.  in  order  that  the  parchment ised  side  may  be 
V  disiingnished,  or  else  the  paper  may  be  initially  of 
;a  colour,  and  the  unparchmcniised  surface  of  the 
I  ind  paper  may  be  st.aiued  afterwaiils. — .1.  F.  ]!. 

■.  applicable  for  Electric  Insulation  :     Treafmciif  or 

iiifuclure  of .     J.  B.  Tavlor,  Liverpool.      Eno-. 

.  !S,600,  Sept,  17,  1901.  "  "^ 

V  or  other  pure  vegetable  paper  is  rendered 
If  for  use  as  an  insulating  material,  by  treating  the 
after  the  boiling  or  the  finished  paper  with  dilute 
.1  acids.  ]t  is  found  that  the  residual  alkaline  pro- 
f  the  pulp  boiling  are  highly  objectionable  from  an 
ing  point  of  view.  The  excess  of  acid  is  removed 
^hing.— J.  V.  B. 


l.-FINE  CHEMICALS.  ALKALOIDS. 
ESSENCES.  AND  EXTEACTS. 

"  m  and  Di-iodoJilh;/mol ;  Examination  of  the  Mother 

:inrs   fri'm    the    Preparation    of ,  l>ij   means  of 

■•nchlorite.     V.  Eoques  and  A.  Gerngross.     J.  Pharm. 
u.,  19(12,  16,  [5],  211—21.). 

toji  preparation  of  iodoform,  or  of  di-iododithymol  from 

*■'  le  or  thymol   by  means  of  sodium  hypochlorite,  the 

ion  of  the  iodine  emphiyed  is  by  no  means  quanti- 

lu  the  case  of  iodoform,  from  0-3  to   4  per  cent. 

iodine  employed  may  be  lost  in  the  motner  liquors, 

in  the  case  of  iodothymcl,  this  loss  may  amount  to 

oh   as    28    to   37    per   cent.      In   the    manufacture, 

iiscd   thymol,  dissolved    in    caustic    soda,  is   mixed 

lie  desired  quantity  of  sodium    iodide,  and  a   large 

-    of   sodium    hypochlorite  is    added.      It    h.as    been 

that  the  iodothymol  thus  obtained  may  be  contami- 

hy  considerable  quantities   of  the  chloro-derivative. 

t,  chlorothymol    may  be  prepared  by  omitting  the 

™/    and     employing    a     large    proportion     of     hypo- 

<Jlte.     The   mother   liqnors  in  this  case   contain   jjoth 

™l(le  and  chlorate.      In  the  iodo-reaction,  the  chlorate 

"•J  with  some  of  the  iodide  to   iorm  iodate,  and  the  re- 

"ft   may  proceed  still  further,  seme  of  the  iodate  being 


converted  into  periodate.  The  authors  have  isolated 
periodate  in  the  form  of  the  silver  salt,  from  some  of 
these  mother  liquors;  they  conclude,  therefore,  that  the 
lo.ss  of  iodine  in  the  manufacture  of  iodothymol  results 
from  the  formation  of  iodate  and  periodate,  which  are  pro- 
duced concuriently  in  greater  or  smaller  quantities  according 
to  the  e.xcess  of  hypochlorite;  a  very  large  excess  of  this 
reagent  may  convert  the  whole  of  the  iodate  into  periodate. 
(See  this  Journal,  1902,  1138.)— .1.  F.  B. 

lodiform  ;  Determination  of .     G.  MeiUere. 

f\ee  under  XXIII.,  page  1I9G. 

Lupinine.      K.  Willstaetter  and  E.  Fourneau.     Archiv  der 
Phann.,  240,  [5],  33.5—344. 

The  formula  for  lupinine  is  found  to  be  CiqHijOX,  not 
C.,|Hj„0.,N.i  as  stated  by  Baumert  and  confirmed  by  Berend. 
The  alkaloid  was  isolated  from  an  alcoholic  extract  of  the 
seeds  by  several  crystallisations  from  petroleum  spirit,  and 
was  finally  purified  by  re-erjstallisation  from  acetone. 
It  forms  colourless  tablets,  melting  at  68-.)' — 69 '2°  0.  and 
boiling  at  2.5.5' — 2.57'  C.  It  is  odourless  and  does  not  possess 
a  fruity  odour,  as  stated  by  Baumert.  The  following  com- 
pounds have  been  prepared: — Anhydrolupinine,  C|oH,.X, 
hoilini  at  726  ram.,  at  216-5' — 217  j'  C,  lupinic  acid 
methyl  esler,  C9H,f,N.COCH3,  b.  pt.  131'C.  at  15  mm.; 
methyl  lupinine,  C,,H4,ON',  b.  pt.  145° — 146'  C.  at  1,5  mm., 
and  dimethyl  lupinine  C,2lI.230X,  b.  pt.  169' C.  at  29  mm. 
The  platinum  salt  (Ca,Hj(|N'„0,Cl5Pt)2lI.;0  is  stable,  and 
contains  i  niolecide  of  water  of  crystallisation ;  it  melts 
at  165'  with  decomposition.  The  benzoyl  compound 
C,„H,,N.O.COCcHi  melts  at  49'— 50'  C,  and  is  more 
active  therapeutic;illy  than  lupinine. —J.  O.  B. 

Asarum    Arifolium ;    Essential    Oil    of .     Emerson 

B.  Miller.     Arch,  der  Pharm.,  240,  [3],  371— 3S3. 

The  dried  herb  was  found  to  yield  from  7  to  7" 5  per  cent, 
of  oil  by  steam  distillation,  the  specific  gravity  of  which 
ranged  from  1-05H.5  to  1-0613,  and  the  optical  rotation 
from  — 2°-55  to  — .3'''7.  When  shaken  with  alkali,  about 
0-5  per  cent,  of  a  phenolic  constituent  was  removed.  The 
oil  vas  found  to  contain  the  undermentioned  bodies. 
For  comparison,  the  constituents  of  Asarum  canadetisis  as 
found  bj-  Power,  and  of  Aiarum  europxum  are  also 
given: — 


Asarum  curopa;um. 

Asarum  canadense. 

Asarum  arifolium. 

1.  Lrevo-pinene 

1.  A  phenol,  CjHuOj 

1.  Lacvo-pinene 

i.  Metbyl-eugenol 

2.  I'mene 

2.  Eugenol 

3.  .\sarone 

3.  rf-Liralol 

3.  A  phenol    (com. 

4.  A  blue  oil 

4.  LKvo-borneol 

position       un. 

5.  La'vo-ttrpineol 

known). 

c.  Gcraniol 

4.  IMethvl-eusrenol 

7.  Methyl-eugenol 

5.  llethyl  -  iso  - 

8.  A  blue  oil 

euf^enol. 

9.  A  lactorcCHauOj 

C.  Satrol,  the  chief 

10.  JPalmitic  acid 

constituent. 

11.  Acetic  acid 

7.  Asarone 

13.  A  mixture  of  fattv 

S.  Asesqui-terpeiie 

a'^idsLV.Hi.Oato 

CvMmO,. 

—J.  O.  E. 

Terpineol.     O.  Wallach  (0.  Kahn).     Annalen,  1902, 
324,  [1],79— 97. 

Peetiocs  researches  by  the  author  on  the  constitution  of 
the  terpineol  C,„H,jOH,  melting  at  36°  C.  showed  the  close 
relationship  existing  in  a  whole  series  of  similar  compounds, 
one  of  these  being  terpine,  having  the  formula — 

c'0H)cn3 

H„C     CHj 
H,C     CHj 

CU(ir;,C.C(OH)CH.) 


1194 


JOUENAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Sept.  30.  IS 


The  removal  of  water  from  this  compound  leads  theoreticall3' 
to  four  isomeric  terpineols,  three  of  which,  melting  re- 
speotively  at  :iy,  70°,  and  32°  C,  are  known.  The  last- 
mentioned  having  the  formula — 

C(OH)CH, 

H„C      CH„ 
H.,C      CH„ 

H^C.CiClL, 

has  now  been  investigated.  On  treatment  with  bromine 
and  hydrobromic  acid,  it  jield."  1:8:9  tri-bromoterpanc 
C|,|H,-lirj,  melting  at  07°  C,  which  by  the  further  action  of 
bromine  yields  dipentene  tetrabroinide  (m.  pt.  123°  C), 
affording  a  proof  of  the  constitution  of  dipentenetetrabro- 
mide  and  of  dipentene.  When  treated  with  sodium  methylate, 
two  bromine  atoms  are  split  off,  and  the  resulting  mono- 
bromide  C,|)H,5Br,  which  boils  at  10.5° — 110°  C.  under 
10  m.m.  pressure,  gives  by  the  action  of  bromine  a  pentn- 
bromide  CinHj^Br^,  melting  at  137°  C.  On  oxidising  the 
terpineol  melting  at  32"  C.  with  ))ermanganute,  it  gives 
1:8:9  trihydroxyterpane  melting  at  118°  C.  When  further 
oxidised  with  chromic  .acid,  and  boiled  with  dilute  .sulphnric 
acid,  this  ooniponnd  is  converted  into  an  unsaturated  ketone, 
tetrahydroacetyltcluene  C,|H,,0,  isomeric  with  phorone.  It 
gives  a  seuiicarbazone  melting  at  165'('.,and  an  oxime 
melting  at  51°  C  The  substance  is  a  tetrahydromethyl- 
tolylketone  and  on  heating  with  concentrated  sulphuric  acid 
is  converted  into  ;i-acetyltoiucne  boiliug  at  222° — 224°  C, 
which  gives  an  oxmic  melting  at  89°  C.  The  same  series  of 
compounds  can  be  obt.ained  from  dihydrocarveol,  which  is 
isomeric  with  the  terpineol  melting  at  32°  t'.,  differing  onlv 
in  the  position  of  the  hydroxy!  group. 

The  action  of  reducing  agents  on  the  tetrahydroacetyl- 
toluene  CgH^O  yields  a  new  alcohol  C5H,:iOH,  boilingat 
213°  C,  which  IS  a  loni-r  homologue  of  the  terpineol  melting 
at  35"  C.  This  product,  by  successive  treatment  with  phos- 
phorus pentachloride,  (|uinoline.  nu<l  glacial  acetic  acid, 
gave,  on  distilling  with  steam,  a  bydrorarbou  (',,11,4,  haviug 
the  constitution  of  a  lower  homologous  dipentene  or 
terpinolene. — T.  A.  L. 

English  Patents. 

Eucah/plol  Arseniair  and  Eucalijptol  from  Euccth/ij/iis 
Oils.  Watson  Smith,  London.  Kng.  Pat.  17,924, 
Aug.  7,  1902. 

Eucalyptus  oil,  containing  eucalyptol,  is  mixed  with  syrupy 
arsenic  :icid,  sp.gr.  2-300  (73°  B.),  in  sulhcient  quantity 
to  precipitate  the  whole  of  the  eucalyptol  as  the  ervstalline 
encalyptol-arsenic-acid  compound  at  once.  This  proportion 
is  ascertained  by  a  preliminary  experiment,  with  small 
quimtities  of  the  materials.  The  degree  of  concentration 
of  the  arsenic  acid  is  not  material,  but  a  syrupy  acid  of 
the  eoncentratiou  named  affords  the  best  results. 

The  non-eucnlyptol  portion  of  the  oil  is  separated  from 
the  cryst;dline  m:igma  by  centrifugal ing,  pressure,  or  other 
suitable  means,  and  the  white  crystalline  arsenie-aciu- 
compound  thus  obtained  is  trualed  with  water  or  steam 
■when  the  eucalyptol  is  liberated,  and  may  be  separated  or 
distilled,  and  the  residu.al  solution  of  arsenic  acid  again 
employed,  after  concentration  by  evaporation,  to  separate 
a  fresh  quantity  of  eucalyptol  from  a  further  quantity  of 
eucalyptus  oil.     (.See  also  this  .lourniil,  1902,  109G.) 

—J.  O.  B. 

Saliojlide  or   Saliri/iic  Aldehyde ;   JMunufactnre  of .    j 

J.  Wetter,  London.     From  F.  Hoffmann  la  Roche  and   I 
Co.,  Bale,  Sv,-itzerland.     ling.  I'at.  20,188,  Aug.  7,  1902. 

AoETO-SALiCTLic  acid  is  slowly  heated  in  an  open  vessel 
to  200° — 210°  C.  for  five  or  six  hours.  The  cooled  product  ' 
is  boiled  with  successive  quantities  of  water,  and  the 
residue  dissolved  in  four  or  five  times  its  weight  of  acetone. 
The  clear  acetone  solution  is  poured  into  20 — 30  times  its 
volume  of  water,  when  the  salicylide  separates  in  eheesc- 
•ike  flakes,  which  are  subsequently  dried. — .1.  O.  B. 


United  States  Patents. 
Alltn.ri/-Ci/ffcUie,and  Process  of  Making  same.     F. . 
Mannheim,  Germany.       Assignor   to   C.  F.   Boehiiir 
und   Sothne,  Mannheim,  Germanv.     U.S.  Pat.  707   > 
Aug.  12,  19U2. 

Skk  Eng.  Pat.  10,231,  1899  ;  this  Journal.  1899,  1051. 

—J.  F.  1 

Atropinium  Al/u/l  Nilrale.  H.  Drcser  and  .1.  Calh, 
KIberfeld,  Germany.  Assignors  to  Farhenfabrikmif 
Elbcrfeld.      I'.S.  Put.  707,402,  Aug.  19.  1902. 

Atroi'Isum  alkyl  nitrates,  having  the  general  formula 


)fH.CO.0.('-H„:N<  — X 
CHoOH/ 


\ 


NO;, 

where  X  is  an  alkyl  radicle,  are  obtained  by  the  actio; 
alkyl  nitrates  on  atropine  by  heating  in  closed  vessi ' 
else  by  double  decomposition  of  the  atropinium  u 
iodides  or  sulphates  with  the  nitiafe  of  a  suitable  m 
They  arc  readily  soiuble  in  water  and  in  alcohol,  hut  , 
sparingly  in  chloroform  or  ether.— J.  F.  B. 

Cnmphcnc  :  Process  of  Making .    IC.  Stephan,  Assi:  " 

to  Chem.    Fab.  vorm.  E.  ^chering,   Berlin.      U.S. 

707.270,  Aug.  19,  1902. 

By  heating  the  hydrogen-haloid  compounds  of  pinenc 
bases  of  the  aliphatic   series  (including  heterocyclic  f 
such  as  piperazine  and  piperidine")   higher  yields  of  ■  i- 
phene  (up  to  80  per  cent,  of  the  theoretical)   are  obtn -l 
than  by  any  of  the  previously  known  methods.     Exan 
are    cited    where    the     piaene    hydrochloride    is    beatt' 
alcoholic   solution    with    the    amine    m    closed   vessc  u 
210°  C.  for  several  hours.— J.  F.  B. 

Caynphcne ;  Process  of  Making .    K.  .Stephan,  Assi; 

to  Chem.   Fab.  vorm.  E.  Schering,    Berlin.      U.S. 

707.271,  Aug.  19,  1902. 

Cami'Hene   is  prepared  by  causing  ammonia  to  react  i  m 
the  hydrogen-hakud  compounds  of  pineue   for  a  long 
at  a  high  temperature. 

The  reaction  is  carried  out  in  the  autoclave  at  a  temi 
ture  of  about   210°   C   for  about  20    hours.     Aqueoii 
alcoholic     ammonia    may    be     employed,    or    the    pi  k' 
hydrochloride  may  be  mixed  with  an  iiic.t  substance  id 
treated  with  gaseous   ammonia  ;  a  yield  of  90  per  ceiiof 
the  theoretical  ia  obtainable  — .1.  F.  B. 

Metln/lene  Di  aceto  Di-salic/lic  Acid  and  Procesof 
Making  same.  S.  L.  Summers,  Phihidelphia.  U.S.  d. 
707,178,  Aug.  19,  1902. 

Tms  substance,  having  the  formula — 

CHo(C6H30CjH30 .  COOH)-,, 

is  prepared  by  acetylating  methylene  di-salicylic  acid  y 
heating  with  acetic  anhydride  under  pressure.  It  oc  r» 
in  the  form  of  white  microscopic  crystals,  melting  at  a  ut 
14.')°  C,  and  is  insoluble  in  water,  but  soluble  in  ether  li 
alcohol.— J.  F.  B. 

Methylene  Diguaiiwol ;  Camphoric-Acid  Ester  of-- 
S.  L.  Summers,  Philadelphia.  U.S.  ]'at.  707  > 
Aug.  19,  1902. 

The  camphoric  acid  ester  of  methylene  dignaiacol, 

.(•jHjCOCHOO.OC. 
CHj/  >C,„II,„ 

\C»H3(.0CH3)0.0C/ 

is  prepared  by  passing   gaseous  formaldehyric  Ihrouj.  » 
hot  solution   of  camphoric   acid,  guaiacol  and  phospli  J« 
oxychleride   in  a  suitable   solvent   (f .7.,  xylene),  separan' 
and  purifying  the   product.     It  iiiells  at  about  130 C' 
is  insoluble  in  dilute  alkaline  solutions,  and  soluble  in  ci  ■ 
benzeLe,  and  hot  ethyl  alcohol. — .1.  F.  B. 
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lycoUic  ilenlhyl  Esler.  V.  Hofmann  and  .1.  Callsen, 
Elbert'elcl,  (.lermany,  Assignors  to  l''arhi'iif;»briken  of 
Elberfeld.     U..S.  Pa't.  707,110,  Aug.  lU,  1903. 

IE  glycollic  acid  ester  of  menthol  is  produced  by  treatino' 
jDthol  or  its  derivatives  with  glycollio  acid  or  its  deriva- 
es  uuder  conditions  suitable  for  esteritication.  It  occurs 
white  lustrous  needless,  meltinj;  at  87'  C.,and  is  spariofrly 
luble  in  water,  but  readily  soluble  in  most  organic  solvents. 

—J.  F.  B. 


XXI.-PHOTOGRAPST. 

>}iht;j  fJromi'/e  and  Chloro-bromide  Papers.    T.  T.  Baker, 
'lirit.  .lour.  I'hot.,  49,  190ii,  [2208],  688,  689. 

ARM  tones  may  be  produced  on  bromide  paper  in  three 
ys;  1st,  by  a  speciul  emulsion  ;  2nd,  by  sulphur  toning  ; 
1,  by  deposition  of  metallic  salts  on  the  reduced  silver 
age.  The  first  method  is  beyond  the  ordinary  worker  ; 
•  following'  bath  used  warm,  jirovides  a  means  of  sulphur 
ling.  Sodium  thiosulphate,  1-50  grms. ;  alum,  15  grms.  ; 
t  water,  1000  c.c. ;  toning  takes  up  to  half  an  hour. 
Ked  tones  may  be  produced  by  mixing  together  25  c.c. 
a  solution  of: — lead  nitra'e.  1  grni. ;  potassium  ferro- 
mide,  3  grms. :  water,  .50  cc;  with  lOO  c.c.  of  a  1  per 
it.  solution  of  uranium  nitrate  ;  100  c.c.  of  a  20  per  cent, 
iition  of  citric  acid  ;  and  20  c.c.  of  a  I  per  cent,  solution 
ammonium  chloride.  By  omission  of  the  ammonium 
loride,  brown  tones  are  obtained. 

^  copper  bath  for  red  and   sepia  tones  consists  of:  — 
A  \  per  cent,  solution  of  copper  sulph.ate  to   which  has   ' 
a   added    concentrated    ammonium    carbonate   solution 
til  the  precipitate  first  formed  redissolved;  JI.  potassium 
ricyanide,  12  grms. ;  water,  700  o.c.    II.  is  added  to  I.  and   | 
n  more  ammonium  carbonate,  until  the  solution  becomes 
ar.     Blue  tones  may  be  obtained  by  the  bath  formed  hy   , 
ling  two  parts   each  of  a   2   per   cent,  solution  of  ferric   j 
oi'ide.  and  a  20  per  cent,  solution   of  citric  acid  to  three 
■ts  of ; — lead   nitrate,    1  grm. ;  potassium   ferricyanide, 
THIS.  ;    water,    iO   c.c.     For  violet  tones  two  baths  may 
made  up.     A.  Ferric  oxalate,  1  grm.  ;  potassium   ferri- 
inide,    1   grm.  ;    water,  2000  c.c. ;    B.  Copper  chloride,   ' 
srni. ;  water,  100    c.c.      To  both   solutions   ammonium 
lionate   is    added   till   the  precipitates  first  formed,  re- 
solve.     The  print  is  immersed  first  in   A  until  a  blue 
e  is  obtained  and  then  in  B,  to  get  the  desired  violet.         i 

—J.  W.  H. 

English  P.iTENT. 

otographir  lioll-films  ;  Coverinr/s  for .     C.D.Abel, 

.oudon.  From  the  Act.-Ges.f.  .\nilinfabr.,  Berlin.  Eug. 
'at.  2:5,291,  Nov.  18,  1301. 

the  production  of  covarings  or  wrappers  for  photo- 
phic    roll-films,  instead    of   using    paper    dyed  with  a 

k  dyestuff,  which  does  not  e.xclude  the  light  to  a 
ioifiit    extent,    the     patentee     proposes    to    use    paper 

1  with  two  or  more  other  suitable  dyestuffs,  of  such 
lian'.cter  as  to  absorb  by  the  combination  of  their 
I'ls  upon  light,  all  r.iys  of  the  spectrum. — F.  II.  L. 

I'mteli  Stites  Patent. 

l/ulivf   Platen  for    Bichromated     Gelatin    Processes; 

'lodiiclion    of    .     A.   Leuchter,  Brooklyn,  U.S.A. 

:ng.  Pat.  10,948,  May  13,  19U2. 

JM  a  negative,  a  positive  picture  of  the  object  to  be 
itographed  is  produced  in  the  usual  manner.  This 
itive  is  then  tinted  with  various  colours  possessed  of 
erent  reflecting  powers,  arbitrarily  using  white,  yellow, 
,  blue,  and  black  in  the  order  quoted  for  application  to 
■■e  parts  of  the  print  which  represent  portions  of  the  object 
ing  diminishing  luminosity.  The  treated,  or  "  neutral," 
It  is  next  photographed  in  the  camera  on  a  gelatin 
c,  and  the  latter  is  devijloped  with  water  in  the  ordinary 
lion  to  obtain  relief.  By  this  correction  of  the  iuter- 
liate  print,  it  is  claimed  that  the  final  prints  given  by 

'  geiutiii  plate  shov/  in  monochrome  a  mure  correct 
lering  of  il.e  planes  and  colour  values  of  the  original 

'  ;ct.-.-F.  H.  L. 


XXII.-EXPLOSIVES,  MATCHES,  Etc. 

United  States  Patbhts. 

Detonating  Compound.  V.  Alvisi,  Rome.  U.S.  Pat. 
707,-193,  Aug.  19,  1902. 
The  detonating  compound  contains  fulminate  of  mercury 
and  ammonium  perchlorate,  the  proportions!  giving  the 
maximum  effect,  being  "83-8  per  cent,  of  the  former  and 
17  2  per  cent. "  of  the  latter.  The  mixtures  and  detonators 
are  prepared  in  the  usual  way,  and  may  be  fired  either  by 
means  of  a  tape-primer,  percussion  fuse,  or  electric  spark. 

— W.  G.  M. 
Match  [Fire  Prevention].     V.  M.  Bowm.an,  Lebanon,  Pa,, 
I  U.S.A.     U.S.  Pat.  707,080,  Aug.  19,  1902. 

j  To  prevent  the  gnawing  of  friction  matches  by  rats  and 
mice,  and  so  to  remove  a  known  cause  of  fires,  the  panilfin, 
which  is  used  to  saturate  the  wood  at  the  head-end,  and 

■  which  is  the  principal  attraction  to  the  rodents,  is  mixed 
either  with  oil  of  horse-mint,  or  with  tannin  or  tannic  acid, 
the  deterrent  being  in  the  first  named  the  smell,  and  in  the 
others  the  taste.  The  subst.ance  to  be  added  is  dissolved 
in  alcohol,  and  then  incorporated  with  the  paraffin. 
J  02.  of  the  mint  solution  (about  1  :  1),  or  3  oz.  of 
tannin,  is  used  per  pound  of  paraffin. — \V.  G.  M. 

j        XXIII.-ANALTTICAL  CHEMISTET. 

INORGANIC— QUANTITATIVE. 

Selenium ;      Volumetric    Method     of    Determining     . 

K.  Friedrich.     Zeits.  angew.  Chem.,  15,  [34],  8.5'2— 856. 

The  prineipie  of  the  method  consists  in  the  reaction  of 
finely-divided  precipitated  selenium  on  silver  nitrate, 
according  to  the  equation — ■ 

4AgNO:,  +  3Se  +  3H„0  =  2Ag;Se  +  H.SeOs  -(-  4HNO3. 
The  selenium  is  precipitated  as  such  from  dilute  solution, 
and  thoroughli.-  washed  on  a  filter.  The  precipitate  and 
filter  are  then  leturned  to  the  beaker  in  which  the 
precipitation  was  effected,  10  c.c.  of  ammonia  are  added, 
then  a  measured  quantity  (about  25  c.c.)  of  decinormal 
silver  nitrate,  and  the  liquid  is  boiled  for  two  or  three 
minutes,  the  beaker  heing  covered  with  a  clock-glass.  The 
red  colour  of  the  selenium  changes  to  the  black  of  silver 
selenide,  and  silver  selenite  falls  as  a  white  precipitate 
which  adheres  to  the  glass.  If  this  precipitate  does  not 
appear,  either  there  is  very  little  selenium,  or  there  is 
iusuSicient  excess  of  silver  nitrate.  A  few  cubic  centi- 
metres of  the  silver  nitr.ite  solution  are  added,  and  if  a 
precipitate  forms,  more  must  be  added  (double  the  first 
amount),  so  as  to  ensure  considerable  excess.  After 
adding  10  c.c.  more  ammonia,  the  solution  is  boiled  again 
(5  to  10  minutes  in  all),  more  ammonia  being  added  if 
necessar\.  The  liquid  is  now  rapidly  cooled,  and  made 
acid  with  nitric  acid  containing  about  31*5  grms.  of 
HXOj  per  litre ;  when  the  neutral  point  is  nearly  reached, 
silver  selenite  separates,  but  dissolves  again  when  the  acid 
is  in  excess.  Not  too  much  ammonia  should  be  used  in 
the  process,  so  as  to  keep  down  the  bulk  of  liquid.  .'V 
700-c.c.  beaker  should  be  large  enough  for  the  determination 
of  0-25  grm.  of  selenium.  A  few  cubic  centimetres  of  iron- 
alum  solution  are  now  added,  and  the  excess  of  silver  is 
determined  by  ammonium  thiocyanate.  The  end-point  is 
best  seen  if  the  precipitate  he  allowed  to  settle  out  after 
thorough  stirring ;  1  c.c.  of  decinormal  silver  nitrate  is 
equivalent  to  5"914  mgrms.  of  selenium.  The  method 
is  far  more  accurate  than  weighing,  for  small  quantities  of 
selenium ;  but  it  is  not  so  accurate  for  amounts  over 
0"05  grm.,  for  then  the  precipitated  selenium  is  not  so 
finely  divided,  and  does  not  so  readily  and  completely 
react  on  the  silver  nitrate.  Sulphur  and  tellurium  interfere 
with  the  process. — J.  T.  D. 

Arsenic ;      Determination    of    Small    Quantities   of  . 

C.  T.  ilorner.     Zeits.  anal.  Chem.,  1902,  41,  [7],  397 — 

413. 
The  author  titrates  quantities  of  arsenious  sulphide,  of  not 
more   than  0"5mgrm.  in  weight,  with   potassium  pcrman- 
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ganate  solution.  The  arsenious  sulpliide  is  dissolved  ia 
0'5  per  cent,  potash  solution  in  a  small  Husk.  23  c.c.  of  | 
HjlOO  permanganate  solution,  are  then  added  and  mixed. 
After  runriintj  in  .i  c.c.  of  sulphuric  acid  (5  per  cent.)  an 
amount  of  N/IUO  oxalic  acid  solution  is  added,  sufficient  to 
exactly  balance  the  23  c.e.  of  permaucranatc.  The  solution 
is  warmed  until  it  becomes  colourless,  ami  then  titrated  back 
W'th  l/lOO  permanganate  solution.  The  number  of  c.e. 
required  in  this  latter  titratiun,  muitiplipd  by  0'0536,  gives 
the  quantity  of  arsenic  (As)  present. — W.  1'.  S. 

Thomas  Slags;  Dalermiualiojt  of  Tii'al  Fho<:phorui!  in 
— — ,     C.  Aschman.     Chem.-Zcit.,  26,  ["!].  823. 

Xhk  following  more  rapid  modification  of  the  author's 
earlier  process  iChem.-Zeit.,  23,  ^S.'j)  has  been  found 
sufficiently  accurate  for  technical  and  commercial  analysis. 
The  solutions  required  are: — 1.  jS'itro-sulphuric  acid, 
420  grms.  of  nitric  acid  of  sp.  gr.  1  •  2,  and  50  grms.  of 
strong  sulphuric  acid,  made  up  to  10  litres.  2.  Citric  acid, 
500  grms.  of  the  crystallised  acid  in  1  litre.  3.  Magnesia 
mixture,  luO  grms.  of  crystallised  magnesium  chloride, 
140  grms.  of  ammonium  chloride,  700  grms.  of  ammonia,  of 
sp.  gr.  0'967,  and  l,300c.c.  of  distilled  water;  the  mixture 
is  filtered  alter  standing  some  days.  The  process  is  as 
follows : — Place  5  grms.  of  the  powdered  substance  in  a 
500  c.c.  flask,  wet  it  with  a  few  cubic  centimetres  of  alcidiol, 
fill  to  the  mark  with  nitrn-sulphuric  ociil,  close  with  a  good 
rubber  stopper,  and  rotate  in  a  W  agner's  shaking  apparatus 
for  /to — 40  minutes,  at  a  speed  of  not  more  than  40 — 4.T 
revolutions  per  minute.  Filter  through  a  dry  filter,  and 
immediately  afterwards  measure  oif  50  c.c.  of  the  filtrate 
and  add  to  it  10  c.c.  of  the  citric  acid  solution  (without  the 
citric  acid  the  solution  will  often  deposit  calcium  sulphate 
after  a  short  time,  but  after  the  citric  acid  is  added,  it  will 
remain  clear  for  aa  indefinite  period).  Neutralise  carefullv 
with  ammonia,  using  a  fragment  of  litmus-paper  in  the 
liquid  as  an  indicator,  and  after  cooling  add  to  the  liquid 
(which  7nust  be  perfectly  clear)  20  c.c.  of  magnesia 
mixture,  stir  mechanically  for  40  minutes,  allow  to  stand 
for  1 — 2  bouts,  then  filter  and  finish  the  analysis  in  the 
usual  way.  Sometimes  the  liquid  blackens  on  adding  the 
ammonia  on  beginning  to  stir,  but  the  darkening  disappears 
on  more  prolonged  stirring.  (JccasioiiaUy,  though  very 
seldom,  a  tioccnlent  precipitate  of  silica  falls  on  neutralising  ; 
when  this  is  the  case,  the  method  cannot  be  used.  —  .1.  T.  D. 

ORGANIC-  QUALITA  TI VE. 

Sesami' Oil;   Certain  Tests  for .     Utz.     Chem.  Kev. 

Tett-  u.  Harz-Ind.,  1902,  9,  [8],  177—178. 

Ammonium  Vanadate. — Id  every  case  the  author  obtained 
an  olive-green  coloration  on  treating  sesame  oil  with 
ammonium  vanadate  and  sulphuric  acid,  whereas  the 
reagent  is  stated  to  give  a  bright  bine  colour  changing  to 
l)lack.  Cotton-seed  oil  gave  an  orange  colour  changing  to 
oiive  green  of  a  lighter  shade  than  in  the  case  of  sesame 
oil.  Since  mixtures  of  sesame  oil  and  other  oils  also  gave 
olive-green  colorations,  the  test,  in  the  author's  opinion,  is 
unreliable. 

Besorcinol. — On  treating  2  c.c.  of  sesame  oil  with  2  c.c. 
of  benzene  saturated  with  resorcinol  an!  2  c.c.  of  colourless 
nitric  acid  (sp.  gr.  1'38),  the  oil  should  become  violet  blue 
and  the  acid  layer  bluish  green.  In  the  author's  hands, 
however,  the  test  gave  a  coloration  reseniblmg  that  obtained 
in  the  Kaudouin  test.  Resorcinol  and  hydrochloric  acid  gave 
no  colour  reaction,  nor  were  the  colours  given  by  various 
phenols  (hydroquinone,  phloroglucinol)  with  nitric  or 
hydrochloric  acid  sufficiently  distinctive  to  serve  as  tests 
for  sesame  oil. 

Formaldehyde  and  Sulf.huric  Acid  have  been  stated  to 
yield  a  blue-black  emulsion  with  sesame  oil  ;  but  the  author 
has  found  the  test  unreliable  in  the  ca.se  of  mixtures. 

Cavalli's  Heai;ent. — Kipial  parts  of  sesame  oil  and  of  a 
mixture  of  3  parts  of  hydrochloric  acid  and  2  parts  of 
nitric  acid  give  a  rose  coloration.  The  author  confirms 
this,  but  finds  that  the  test  is  not  sufficiently  delicate. 
(See  this  Journal,  1899,  790,  1054,  1158  ;  1900,  914  ;  1901, 
285.)— C,  A.  M. 


ORGANIC— Q  U  ANT  IT  A  TI  VE. 

Olives  ;  Uelerminalion  of  Oil  in .     ,T.  Pouget. 

Monit.  Sclent.,  1902,  16,  [729],  631—655. 
A  hai'ID  and  approximate  determinatiou  of  the  amount  of 
oil  in  olives  can  be  formed  by  treating  i Oil  grms.  of  the 
sample  with  100  c.e.  of  petroleum  spirit  and  estimating  the 
increase  in  the  specific  gravitj'  of  the  solvent  after  the  extrac  ■ 
tion.  The  author  describes  experiments  which  .show  that  hy 
using  a  petroleum  spirit  of  about  0-700  sji.  gr.,  the  resuhs, 
deduced  from  the  specific  gravity  of  the  solution  of  oil 
agree  within  about  1  per  cent,  of  the  theoretical  quantities. 
In  making  a  determination,  100  gr.-ns.  of  the  olives  are 
trit'iratcd  in  an  iron  mortar  with  100  grms.  of  anhydrous 
sodium  sulphate  and  50  grms.  of  sand.  The  mass  is  then 
left  for  20  minutes,  after  which  it  is  treated  with  200  c.c.  of 
petroleum  spirit  of  known  density  (0'700),in  a  stoppered 
tlask,  which  is  shaken  from  time  to  time  during  16  to  Is 
hours.  The  specific  gravity  of  the  solution  is  then 
determined  at  the  same  temperature,  and  the  weight  of  oil 
obtained  by  reference  to  the  following  abbreviated  table 
constructed  by  the  author.  ', 
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— C.  A.  Jl. 

odoform  ; 

Determination    c 

f  .    G.   Meill^re.    Ann 

C'him.  anal,  appl.,  3,  153;    through  Zeits.  anal.  Cliem. 

1902,41,  [7],  445—446. 
The  iodoform  is  placed  in  a  small  flask  and  treated  wit) 
25  c.c.  of  nitric  acid  free  from  chlorine,  and  a  slight  excesso 
silver  nitrate  (1-7  grm.  to  1  grm.  of  iodoform).  The  flasl 
is  connected  to  a  Liebig  bulb  ejiparatus,  containing  a  fev 
cubic  centimetres  of  silver  nitrate  solution.  The  contents  o, 
the  flask  are  gently  heated  for  lo  minutes,  without  boiliDf 
the  nitric  acid,  aud  kept  warm  until  the  decomposition  i 
completed.  Should  the  silver  nitrate  in  the  bulb  apparatu 
become  turbid,  which  is  not  usually  the  case,  it  is  mixci 
with  the  bulk  of  the  silver  solution  in  the  flask,  and  Ihi 
silver  iodide  filtered  ott  and  weighed  as  usual.  The  iodoforn 
should  not  be  mixed  with  dry  silver  nitrate,  as  the  mix(ur< 
explodes.     The  presence  of  nitric  acid  prevents  this. 

— \V.  P.  8. 

Slih.iect  List  ok  Works  o.\  Domestic  Economy,  Foons 
AND  BevivRauks,  including  the  Culture  of  Cacao,  Coffee 
liarley,  Hops,  Sugar,  Tea,  and  the  Grape.  In  thi 
Library  of  the  Patent  Office.  Darling  and  Son,  Limited 
.■!4 — 10,  Bacon  Street,  London,  E.  Patent  Office,  2."i 
Southampton  Buildings,  Chancery  Lane,  Londou,  W.C 
1902.     I'rice  ii<l. 

jAiiitiircH  DER  CuEMiE.  Berl,"ht  fiber  die  wicbtigstei 
Fortschritte  der  reinen  und  angewandtcu  Chemie,  unit 
iMitwirkung  von  den  llerren  II.  Beckurts  ;  C.  -V.  BischifT 
M.  Delbriick  ;  O.  Uoeltz;  J.  M.  Eder ;  1".  Friedliindcr 
C.  Hiiussermanu ;  A.  Herzfeld  ;  VAX.  Kuster ;  W.  Kiister 
.1.  Lewkowitseh  ;  A.  .Morgen  ;  W.  JIuthmann.  Heraus 
gegeben  von  1;i(Hari>  Mevek.  XL  .Jahrgang.  191)1 
Verlag  von  Friedrich  Vieweg  und  Solin.  Braunschweig 
1',.'02.  Price,  in  pirts,  M.  14  ;  bound,  -M.  15. 
8vo  volume,  containing  preface,  list  of  conliiliiitor.s,  tabk 
!   of  contents,  and  subject-matter,  tilling  548   jages,  and  fol 
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owed  by  indexes  of  subject-matter  and  author*.  The 
nbjects  represented,  with  contributors,  are  as  follows  : — 
I'hysical  Chemistry,  F.  \V.  Kiister.  II.  Inorganic  Che- 
listry,  \V.  Xluthmann.  III.  Organic  Chemistry,  C.  A. 
iiisch'off.  IV.  l^hysioloiioal  Chemistrj',  AV.  Kiister.  V. 
(•harmaceutlcal  Chemistry,  H.  IJeckurts.  VI.  Chemistry 
frcodstufFs,  H.  Beckurts.  VII.  Agricultural  Chemistry, 
(l.Morgcn  and  \V.  Zielstorff.  Vill.  .Metallurgy,  ( ).  Uoeltz. 
X.  Fuels  and  Explosives  ;  Inorganic  Chemical  Technology, 
'.  Hiiussermanu.  X.  Tochnoloey  of  the  Carbohydrates, 
I.  Herzfeld  and  O.  Schrefeld.  XI.  Fermentation  Industry, 
ll. Delbruck  and  0. Mohr.  XII.  Technology  of  the  Fatty 
jlompounds  and  Petroleums,  J.  Lewkowitsch.  XIII.  Che- 
listry  of  Coal  Tar  and  Dyestuffs,  R.  Meyer.  XIV.  Chemi- 
il  Technology  of  the  Textile  Fibres,  P.  Friedlander. 
'holography,  J.  M.  Eder  and  ¥..  Valenta. 


J.—GErfEIiAL. 

Chemical  (Joods,  Impokt  into  Turivei'. 
Lond'^n  Chaviher  of  Commerce  Notice. 

The  attention  of  the  chemical  trade  and  of  exporters  of 
hemicals  and  medicines  genarally  is  called  to  further 
oppages  at  Constantinople  of  goods  containing  chemical 
ements,  the  Custom  House  there  requiring  exporters  to 
roride  a  detailed  specification  of  all  eueh  articles,  such  as 
lerapeutics  and  prophylactics,  including  patent  medicines, 
'aps,  colours  and  dyestuffs,  perfumery,  coloured  toys  and 

Dcy  articles,  coloured  stationery,  &c.  The  absence  of  this 
lecification  renders  the  goods  liable  to  confiscation,  which 

now  repeatedly  being  enforced  by  the  Turkish  Customs 
itborities,  notwithstanding  the  fact  that  compliance  with 
le  order  is  often  impossible. 

Patents,  Designs,  and  Tbape  Maeks. 

The  following  amendments  to  the  International  Con- 
ntion  rules  came  into  force  on  Sept.  14  : — 
(a)  The  priority  granted  to  applicants  for  patents, 
■signs,  or  trade  marks  in  any  of  the  States  of  the  Con- 
■ntion  shall  be  12  months  for  patents,  and  four  months  for 
signs  or  trade  marks,  reckoned  from  the  date  of  the 
plication,  in  the  State  in  which  the  applicant  is  domiciled. 
(6)  The  patents  applied  for  in  any  of  the  States  of  the 
invention  by  persons  entitled  to  the  privileges  thereof 
all  be  independent  in  duration  of  patents  obtained  for  the 
me  invention  in  other  States,  whether  parties  to  the 
invention  or  not. 

:c)  No  patent  applied  for  under  the  Convention  shall 
-ur  forfeiture  for  non-workiog  until  the  expiration  of  a 
nimiim  period  of  three  years  from  the  date  of  application. 
The  extended  period  ot  priority  given  to  applicants  under 
:■  Convection  has  been  granted  in  Great  Britain  since 
n.  1, 19tJ2,  by  the  amending  Act  that  came  into  force  then, 
non,  therefore,  also  applies  to  Belgium,  Denmark,  France, 
ily,  Japan,  Netherlands,  XorH-ay,  Portugal,  Sweden, 
itzerlaud,  Tunis,  and  United  States. 

Genehal  I.mpokis  of  Foreign  and  Colonial 

ilEttiJHANDISE  INTO    THE     UNITED    KINGDOM    FOIt    THE 
Yeaiis   1900-1. 

Aiinmil  Statement  of  Trade,  Any.,  190i. 
A — Articles  Free  oj  Duty. 


•tides,  aud  Count  lies 
whence  Imported. 

Quantities. 

Value. 

1900.     j      1901. 

1900.           i:)01. 

mimiiion : 
unpowder 

1.895 

Cwts.            jB       i         £ 
l,9t>5           7.180           y.TOI 

i 

A. — Articles  Free  of  Duty — cont. 


Articles,  and  Countries 
whence  Imported. 


Quantities. 


Valuft. 


1901. 


1000. 


Ammunition— coM^. 
Rockets  and  other 
Combustibles  for 
purposfts  of  War. 
Explosives,  Percus- 
sion Caps  and  Am- 
munition unenu- 
me  rated : 

Foreign  Countries  . . 

Briiish  Possessions  . 

Total 

Cordite  and  otber~i 
Smokeless  Propel-  [■ 
hints ) 

Dynamite   and     other 
Uiph  Explosives: 
Foreifrn  Countries  .. 
IJritish  Possessions  . 

Total 

Small  Arms  Ammuni- 
tion: 
Foreign  ("No. 

Countries. .  \  Cwts. 
British     Pos-  ^  No. 
sei.sions (.Cwts. 

Total....  {g;-. 

Fuses,     Tubes,  f  Xo. 
Piiri.ers,  Jcc.    I  Cwts. 


Cwts. 


Cwts. 


2t2.769 
14,569 


1901. 


43,SI9 
8,73* 


58,053 


Percussion  Caps 

Asbestos,  Raw: 

I-on-'ign  Coimtries... 
British  Possessions  . 

Total 

Asphalt      or      Bitumen 

(other  than 

Painters'     Colours 

or  Drugs) :  Tons. 

Foreign  Countries. . .         3.j.05S 
British  Possessions  .  Vl,ir>Q 

Total ~" 

Blacking  and  Polisiies  : 
Foreij^n  Countries  . . 
British  Possessions  . 

Total 

Bones  (except  ^'hale- 
bone)  whether 
burnt  ur  not,  or  as 
Animal  Cliareoal 
(other  than  Ma- 
nure) : 
Foreign  Coimtrics. . . 
Br-itish  I'ossessions  . 

Total 

Candles  of  all  Sorts,       ") 
Total J 

Caoutchouc : 

Foreiirn  Countries  . .   .     -tSCOSO 
British  Possessions  .         77,256 

Total 513,i86 

Cement  for  Buildin?  and 

iHngineerin?:  Purposes : 

Foreign  Countries  .. 

British  Possessions  . 

Total 

ChemicU    JIanufactures 

and  Proflurts  (other 

than     Druirs,     Uye- 

stulTs,  ami  Manures) 

Alkali : 

Foreign  C(tuntr;es  . . 
British  Possessions  . 

Total 322,056 


42,374.-2nn 
6,582 

} 

••         1 

32,782 

1,3S1,(;77 
2.225 

} 

i 

9,921 

Thousand 
5,030 

!'39 

56,331 
35,500 

Cwts. 
49,519 
40,707 

71,707 
18,551  \ 

68,712 
31,913 

91,891 

90,228 

90,318 

103,«25 

Tons. 
46,558 
20,960 


98,719        115,52t 
48,952  i        74,237 


52,208 

73,518 

145,671 

189,761 

Cwts. 
62,277 
32 

Cwts. 
55,714 
12 

144.300 
56 

140,181 
66 

62.309 

55,720 

144,356 

140,247 

Tons, 
10,249 
1,609 

Tons. 
8,880 
041 

42,825 
9,335 

50.160 
3,661 

11,858 

9,521 

52,160 

,53,821 

Cwts. 
11,555 

Cwts, 
10,394 

23,182 

21,347 

426,294     6,106,294 
40,180  !      879.S39 


5,410.649 
419,575 


466,474     6,986,133     5,830,224 


Tor.s. 
101,768 
3 

Tons. 
220,922 
40 

211,524 
8 

377,624 
120 

104,771 

220.902 

211,532 

377,744 

Cwts. 

316.740 

5.310 

Cwts, 

162,339 
6.819 

169.158 


Chemical  Manufactures 

—cont.  . 

•Rleachi'.iu' Materials  : 

Bleacliinp  Powiler 
Otlier    Bleaching 
Materials  : 
yoreiBnCounti-ies  .. 
British  Possessions  . 


Total 

Borai,  Total 

Brimstone. Total l_«0^ 

Carhide  of  Calcium.  I        18,SS5  1 

Total ::--V^f 

Saltpetre    (Mtrate   of 

I'Otasll)  :  I       ii7^iLR  I 

-Forei=u  Countries..        '"•*| 
British  Possessions . .  ^  ^Jt^..^ 

Total J!!^ 

Soda  Compounds ; 
Soda  Ash : 
Toreign  Countries  . . 
British  Possessions.. 


Soda.  Bicarhonate : 
Toreii-'n  Countries  . . 
British  Possessions  . 


'Z:.  5,403 

9,26.'>  J ^^_J 

9.612  15,801  1 


,,,,.,  i30,3P7        1S+,SS0 

1-W,5tl  ^h  BBS          72.2-21 

— T  .11 '.  nfil        206,604 

240,465  21-'.0I>3  |_j2_1__ 


Total . 


38.3(9 

7ns 


•>  4,075 
30ft 

24,373 


in,(i35 


10,615 


«,lfil 
113 

6,274 


Bvestulls  obtained  from 

^•^  Coal     Tar,     other 

Coal  Tar  Dyestutf.; 

VoreiKU  Countries  . . 

British  Possessions  . 


Extracts : 
Foreign  Countries  . 
British  Possessions 


Soda.Caustic,Total  _ 

Soda.  Crystals,       ■) 
Total ' 

Soda,  Sulphate  "^ 
(Salt-cake),  i 
Total  

Soda,  other  Sorts,  | 

Total ■  ■  •  •; 

Chemicals.  Other  Sorts,  - 

tTiienuineratea : 
Foreien  Countries  . . 
British  Posscss'ons.. 

Total . 

Chinaware  or  Porcelain, 

and  Earthenware: 

■Foreign  Countries... 

British  Possessions  . 


T.TOn 


Total . 


119,280  ; 


2,207 


71,IV:6 


^"loleiVn  Countries  . 
British  Possessions 


Total . 


Total . 


S57.32:i 
3,161 

360,684  I 


1,443,269     1,6S1.2W 
40.229  !       bU,S4U 

!"l,483,«8  ■,  1,684,769 


-l,^^'      929,478  '_m972_ 


Myrobalans: 
roreisn  Countries  . . 
British  Possessions 

Total 

"J'oreian  Countries . 
British  Possessions 

Total 

Valonia,  Total 


Coal.  Culm,  Cinders,  and 
Shale :  ^. 

Foreign  Countries  . . 
British  Possessions  . 

Total 

Drugs : 
Bark,  Peruvian  : 
Foreign  Countries  . . 
British  Possessions  . 


Total . 


Tons,    i 
9,8(13 
144 

9,949 

C-wts. 
s,826 
32,282 

41,108 


T""'-.  11-49  1,402 

];^,  "-iJs.        20^ 


■Tnenu.iierated      . 
Foreign  Countries.. 
British  Possessions  . 


Total . 


7.564 


12,104  22.2S3 


20,736  2»-™' 

21,81»  fiS-l* 


72,480 
48,210 


Bye-'Woods : 
'Logwood : 

Fortieu  Countries.. 
British  Possessions  . 


Total . 


TJnenumeratet^.  includ- 
ing Medicinal  Pre- 
pai-ations  not  liable  1 

to  Duty  : 
Foreign  Countries  . . 
British  Possessions  . 


Total  . 


-^7^       92.1S7  .  J2I^670_ 


960,776        928,804 
2:'.S,i:8        19M'51_ 

^98,954  I  1.122,7-i5 


fnenumerated :    _ 
Foreign  Countries  . 
British  Possessions 


Total . 


Farinaceous  Suhstances: 

Stai-ch,     Farina,    and 

Dextrin : 

Foreign  Countries  . . 

BritisU  Possessions  . 


»^n?e.!S%^s/S 

Substances      useil 

in      Tanning      or 

Dyeing : 

Bark  for  Tanning : 

Foreign  Countries  . . 

British  Possessions  . 

Total 


Total  . 


Cwts. 

112,874 

186,541 


Cwts. 

144.091 

297,377 


30.000 
82,015 


IS',415    '    «1.«S    _2}l^ 


33,170 
137.429 

172,599 


Floorcloth,       Linoleum. 
1   *^^''°     andKamptulicou: 
Foreign  Countries  . . 
j  British  Possessions  .  i 

Total , 


n9.tifil  I     li* 
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A. — Articles  Free  of  Diitt/ — cont. 

Articles,  and  Countries 

1        Quantities. 

!              Va, 

ne. 

wiience  Imported. 

1900. 

1901. 

1900. 

1901. 

Fruit  Juice,  not  contain- 
ing Spirit : 

Foreif^n  Countries  . . 
British  Possessions  . 

Galls. 

\ 

32,9,972 
689,8^8 

Galls. 

139.795 
440,641 

1         ^ 

1       36,532 
i        46,623 

£ 

19..327 
23,336 

Total 

1,019,861) 

580,436 

1        83.U35 

43.663 

Galls : 

l-"oreisn  Countries  . . 
Bntisii  Possessions  . 

Cwts. 
23,669 
103 

Cwts. 
49.402 
318 

1        68,919 
380 

128,342 
493 

Total 

23,7lil 

49.720 

69,299 

J.ig  735 

Glass : 

AViiiilow  and  German 

Sheet.      including 

Shades              and 

C.ylinders : 

Foreitrn  Countries  . . 

British  Possessions  . 

Total 

Plate: 
Forrisn  i'ountries  .. 
British  Possessions  . 

Total 

1,165,970 

1,247,679 
2 

650,251 

••         1 

691,869 
2 

1,165.979 

l,247,'i81 

650,351  1 

691,871 

316,091 

464,781 
33 

854  J89 

( 

516.587 
63 

316.094 

•164,813 

354,7.89  i 

516.619 

Flint.    Plain.    Cut.   or 
OrnHiiifntcil,     nud 
other  Manuiiictures 
of  Flint  (ilass  : 

Foreii'n  Coiuuries  .. 

British  Possessions  . 

Tot:il 

487,783 
2 

371,730 
3 

1 

i 

901,694 
13 

1,026,243 
4 

4S7,785 

571,723 

901,707 

1,026.247 

Manufactures,   unenu- 
nierated : 
Foreifjii  Countries  .. 
British  Possessions  . 

Total ' 

;iue.  Size,  and  Gelatin  : 
Foreiirn  Countries  . . 
British  Possessions  .  1 

Total 

ilue  Stcck  and    Pieces 
for  inakini'  Glue  : 
Foreign  Countries  .. 
British  Possessions  . 

Cwts. 
3t3,052  1 
IS 

Cwts. 
287,746 
13 

1 
1 

618,073  ! 
106  < 

658,163 
49 

343.(163 

287.759 

618,179 

588,311 

212,856 
.307 

225,.V25 
732 

46.3,095  ' 
733  1 

473,402 
1,688 

313,163 

236,257 

463,828 

474,938 

61.583 
S!),220 

35..335 

43,821 

54,545 
08,073 

26.371 

38,087 

Total 


'Um: 
Arabic : 
Foreign  Countries  .. 
Brit  ish  Possessions  . 


Total  . 


Kauri : 
Foreieu  Countries  .. 
British  Pos.sessions  . 


150.803 


56.587 
30.408 


122,618  54,458 


73.3111  I      13.5.905 
36.03U  I        41.168 


1611110 
51,811 


82,995 


9S,349        177,073  I      211.921 


Total  , 


250 
114,593 

114,843 


80,li;7 


80,403 


fSO  520 

3.)0,136         258,195 


Lae*flye.  Seedlac, 

Shellac,  and  Stick- 
lac  : 
Foreiirn  Countries  . . 
British  Possessions  . 


-I- 


316 
112,478 


Total j      1 13.074 


Unenumerated : 
Foreign  Countries  .. 
British  Possessions  . 

Total 


105,335 
78,674 


4.736 
91.987 


96,713 


108  065 
76,6li7 


351,016    238.715 


1.342 
362,267 


13,584 
300.885 


36.3,609  I      314.469 


3)7.2.-,6  i      3f4.117 
161,287  i      177,083 


181,009  ;      184,635  I      508,313        511,202 


itta  Percha  : 
Foreign  Countries  . .  1       18.134 
British  Possessions  .        1U7,!125 


Total  . 


126,059 


lt,nn6  I      1,89..3S8  I      174,678 
74,482      1,496.180  I  ],207,9(W 


A. — Articles  Free  of  Duty — cODt. 


9,438  I  1,685,568      1.382,646 


.Articles,  anil  Countries 

Quantities. 

Value. 

whence  Imported. 

1900. 

1901. 

1900. 

1901. 

Hides,  raw,  and  pieces 
thereof : 
Drv: 
Foreign  Countries. . . 
British  Possessions.. 

Cwts. 

145.092 
002,655 

Cwts. 

132,113 

220,974 

£ 

419,982 
1,. 530,407 

3S7,S7i 
599,2 'j» 

Total 

717,747 

353,087 

1,950.339 

Wet: 

Foreign  Countries  .. 
British  Possessions  . 

547,831 
88,373 

718,867 
.38,308 

1,27.3,470 
194,283 

],701,<51 
81.33S 

Total 

636.204 

757,175 

1,467,755 

1,782.779 

Horns,  tips  am\  pieces  of 
Horn  and  Hoofs: 
Foreiirn  Countries  ., 
British  Possessions  . 

Tons. 
2.616 
3,626 

Tons. 
2.413 

2,678 

91,713 
121,883 

84.503 
80,070 

Total 

6,241 

4,990 

218,096 

164  573 

Isingl.ass : 

Foreign  Countries  .. 
British  Possessions  . 

Cwts. 
3.463 
5,749 

Cwts. 
2.839 
5,039 

41,041 
84,073 

.35,7611 
6-1,997 

Total 

9,2U 

7,878 

128,714 

102  697 

Ivory : 
Teeth.  Elephants'.  Sea- 
cows',  or  AValrus' : 
Foreign  Countries. . . 
British  Possessions  . 

6.174 
3,713 

5,527 
3,298 

216,031 
162,623 

197,727 
137,98! 

Total 

9,889 

8,825 

398,654 

335,710 

Vegetable : 
Foreign  Countries... 
British  Possessions  . 

13,9.52 
20 

14.869 
1,342 

8,205 
6 

7,650 
593 

Total 

13,972 

16,211 

8,211 

8,2J^3 

Lard  : 

Foreign  Countries... 
British  Possessions. . 

1,809,957 
117,317 

1,853,223 
113.033 

3,013,023 
203.659 

3.800.361 
237,325 

Total 

1,927,274 

1.986,266 

3,2K6,5S2 

4.037,689 

Imitation  Lard: 
Foreign  Countries... 
British  Possessions.. 

69.197 
2.135 

71,333 

9.3.295 
1,851 

95,146 

95,450 
3.179 

151,293 
2,946 

Total 

98,629 

154,239 

Leather : 
Undressed : 
Foreign  Countries. . . 
British  Possessions.. 

342.S8I 
636,441 

.371.191 
531,1110 

1,315,713 
8.670,414 

],. 163,436 
3,095,632 

Total 

979.322  ; 

903,131 

4,986.136 

4,558  068 

Dressed : 
Foreign  Countries... 
British  Possessions.. 

404,5.37 
18,367  ! 

401.223 
11,655 

3,480,373 
119,291 

3,46.3,736 

71,579 

Total 

422.904  j 

412,878 

3,599,664 

3,525.305 

Varnished,    Japanned, 
or  blnatnelled: 
Foreign  Countries.., 
British  Possessions  . 

6,663 
60 

7,819  I 

5| 

206,699 
463 

238,121 
180 

Total 

6,695 

7,831 

207,162 

238,304 

Malt,  Total 

Quarters. 
928  : 

Quarters. 
796  1 

2,044 

1,578 

Manures : 
Bones      for      Manure 
(whether  bm-nt  or 
not): 
Foreign  Countries. . .  , 
British  Possessions  . 

i 
Tons. 
12.912  1 
35,22.'-. 

Tons. 
21.461 
36,287 

53,603 
219,300 

73.013 
145,012 

Total 

68,137  ' 

57.7.18 

301,803 

220,024 

Guano: 
Foreign  Couutrips... 
British  Possessions  . 

32.051 

1,585 

33,636 

22,181 
349 

23,830 

172,099 
5.310 

104,057 
852 

Total 

177,409 

104,909 

Nitrate  of  Soda  (cubic 
nitre).                       ■- 

j 
141,155 

107,108  ! 

1.155,462 

910,067 

1200 
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A— Articles  Free  of  Duty— con\. 


Arlic'es,  and  Countries 
whence  ImportDtl. 


JIaiiures— <•0M^.     ,. 

Phosphate     01     I.ime, 

and     Rock     Phos- 

])hate : 

Porei^n  Countries. . . 

isritisli  Possessions. . 

Total 

■  Uncnumerated ; 

Poreisn  Countries... 
Uritish  Possessions  . 


Quantities 


Tons.         Tons, 


354,888        351,115 
(•,16  775 


Total  - 


JIarjrnrin  (including  all 

kinds   of   Artificial  or 

linitation  Hutter) : 

Foreifjn  Countries  . . 

British  Possessions. . 

Total 


Matches: 
Safety,  Total. 


Other  Sorts,  Tot  !i 

Metals  and  Ores: 
lira'^s.     Bronze,      ana 
Metal    Bronzed  or 
).:icqiiered.   Manu- 
factures or : 
Poreiau  Count I'ies... 
Briiisli  Possessions  . 

Total 


.S35.502 

S54.890 

90,074 
552 

97.818 
425 

1        119,628 

»8,2U 

1 

Conper  Ore : 

Foreign  countries... 
British  Possessions.. 


Total 


Copper.    RpRulus    and 
Precipitate : 
Poreiffu  Countries. . . 
British  Possessions.. 


Total 


Copper.  Old.  fit  onl.y 
to  be  Re-manu- 
factured : 

Foreign  Countries... 

British  Possessions.. 


Total 


Total  , 


Total 


Total  . 


Total 


Total 


A— Articles  Free  of  Duty— cont. 


Articles,  and  Countries 
whence  Imported. 


Quantities. 


Value. 


#:»* 


r 


Metals  and  Ores— conf, 

*'fore'gn  Countries  ..  \  2,454.4.'i8  j  2,M2,622 
British  Possessions  .  ..        \ '■"°" 


Total 

Platinum,  wrought  or 
unwrought.  Total. 

Pyrites   of   Iroo    and 
Copijcr : 
Foreign  Countries  . . 
British  Possessions  . 


1  8,454,438  '  2,650,572 


Oz.  troy.  I  Oz.  trey. 
160,860  1      168,109 


Tons. 

710,470 

30,1161 


Total . 


Tin  Ore : 

Foreign  Countries  ., 
British  Possessions 


Total . 


Tin,    Blocks,     Ingots, 
Bars,  and  Slabs : 
Foreign  Countries  .. 
British  Po.ssessions  . 


Total 


Zinc  Ore : 

Foreign  Countries.. 
British  Possessions  . 


Total 


Zinc,  Crude,  in  Cakes: 
Foreign  Countries  .. 
British  Possessions 


Total . 


Zinc,  Manufactures  of 
Foreign  Countries  . , 
British  Possessions  , 


Totiil  , 


Ores,  Uncnumerated  : 
foreign  Countries  .. 
Britisli  Possessions  . 


Total . 


Copper,  Unwrought,  in 
Bars,  Bloc  lis.  Slabs 
Cakes,  and  Ingots: 

ForeiiJU  Countries. . . 

British  Possessions. . 


Iron    Ore    (including 
Chrome  Ore)  : 
Foreign  Countries... 
British  Possessions.. 


Lead  Ore: 
Foreign  Countries... 
BrUish  Possessions. . 


Metal,  T'nenumei-ated 
Vnwrought:  _ 
Foreign  Countries  .. 
Britisli  Possessions 

Total 

Metal,  rnennmerated, 

Old,  tit  only  to  he 

Ke-manutactured ; 

Foreign  Countries  . . 

British  Possessions  . 


Total , 


Methylic     Alcohol,    not 

Purified  so  as  to  be 

Potable : 

Fureign  Countries  . . 

Britisli  Possessions  . 


Gallons!  Gallons. 

267,744  '     336.605 

3,1110  27,620 


Tot,al 


Lead,  Pig  and  Sheet : 
Foreign  Countries., 
British  Possessions, 


Mica,  Talc.French  Chalk. 

Steatite,     Mineral 

M'hite,  Silica,  and 

Soapstoue :     _ 

Foreign  Countries  . . 

British'Possessions  . 


4a,i'83 
470 


62Ji8S 
3,778 


270,844        31-4,425  43.455  1       56,36.! 


Total 


Cwts.    I     Cwts. 
121,347  1     119,797 
35.129  I        20,3o7 


Manganese  Ore : 

Foreign  Countries  . 
British  Possessions 


192,654  '      1»4,404^ 


Nuts  and  Kernels : 
For      expressing      oil 
therefrom : 
Foreign  Countries  .. 
British  Possessions  . 

TolJil 


156,476  !      110,101 


Tons.         Tons. 
19,765  13.695 

36,003  34,395 


34,801 
181,2;fi 


38.1-'l 
lli3,3S4 


21i;.u76        141,53.'j 


2SS,796 
4o5,!ftl3 


1111,31" 
422.  »♦ 


66.668 


60,090  I     714.701  ;     61-1;;^ 
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A. — Articles  free  of  Dutt/— 

-cont. 

Articles,  and  Countrifs 

Quantities. 

Value. 

whence  Imported. 

1900. 

1901. 

1900. 

1901. 

Oil: 

Kish.   Train.    lSliil>b:r. 

.Spi-nii,     or     Head 

Mutter: 

Foreign  Cou:itries. . . 

Uriiisii  Possessions.. 

Tuns. 

14.428 
6.S95 

Tuns. 

17.943 
B,4U 

21,384 

2.-.2,90S 
I3li,804 

389,712 

£ 

319.46-. 
131,344 

Tot:il 

21, ■123 

Cwts. 
85,178 
18,714 

453,809 

Animal : 
Foreitrn  Conntries. . . 
British  Possessions.. 

Cwts. 
78,210 
13.660 

91.221 
22,910 

103,757 
16,670 

Total 

Cantor ; 
ForeiKn  Conntries... 
Brilisli  Possessions.. 

103,892 

31,915 
21,420 

91,870 

74,211 
3i,0S6 

117,131 

47,522 
31,.32o 

120,427 

108,359 
47.222 

'Xot.al 

53,335 

107,297 

78,847 

155  581 

Coconut  r 
Fori:ign  Conntries, . . 
British  Possessions. . 

Tot.-il 

81,2H 
471.499 

64,753 

423,390 

98,779 
568,425 

69,716 
624,4^)8 

552,743 

478,143 

667  204        .594 154 

Olive : 
Foreisn  Countries  . . 
British  Possessions  . 

Total 

Tuns. 
12,041 

Tuns. 
15,477 
11 

I 

461,075        581,413 
9               489 

12,044 

15,488 

Pal  in  : 
Foreign  t  'ouniries. . . 
British  Possessions. . 

Tot:il 

Seed: 
Foreign  Conntries  .. 
British  Possessions  . 

Total 

Turpentine  : 
Forei;<n  Countries  .. 

Chemical,  Essential  or 
Perfumed : 
Poreif^ri  C'tuntries  .. 
British  Possessions  . 

Total 

Cwts. 

117,.'i34 

750.816 

Cwts. 

294.133 

917,978 

217.015        .344.205 
809,540      1,026,440 

938.350 

1,212,111 

1.080.555      1.. 370,645 

Tons. 
40,570 
655 

Tons. 

48,127 

415 

1,027,077      1,181,119 
11,487  1         9458 

41.131 

4S,S42 

1,038,604  1  1,193,577 

Cwts. 
595,489 

Cwts. 
643.846 

978,943 

84-2,742 

Lb. 

877,954 
8S0,377 

Lb. 
94t.«8 
996.799 

193,321 
62,784 

181,992 
61,661 

1.758,331 

1.941  ,■207 

246,105 

243,653 

■Unennirerated  : 
Foreign  Countries  . . 
Britisu  Possessions  . 

Total 

Oil-seed  Cake : 
Linseed  Cake : 
Foreign  Countries  . . 
British  Possessions  . 

Total 

Cotton-seed  Cake: 
T'orei™  Countries  .. 
British  Possessions  . 

Total 

•• 

101.4S8 
8,175 

90,099 
3,585 

.. 

109.663 

93,684 

Tons. 
178,089 
9,331 

187,420 

Tons. 

162.S91 

11,181 

1,326,722 
70,194 

l,19l>,837 
81,307 

174,072 

1,395.916  1  1,272,144 

187,697 

180,838 
1,486 

1,051,528 

1,030,089 
6,-220 

187.697 

182,324 

l,0ol,5.!8 

1,0.36,309 

Other  .Sorts : 
Foreign  t.'uuntries  .. 
British  Possessions  . 

Total 

Oleo-margarin,  or  Oleo- 
oil: 
Foreign  Countries  . . 
British  Possessions  . 

Total 

Pointers'     Colours    and 
Pigments,     Unennme- 
rated : 

Fiireign  Conntries  . . 

British  Possessions  . 

Total 

15,862 
3,911 

19.312 

3,891 

73,717          82,53) 
26,380          22,658 

19,773 

23.203 

Cwls. 
1.-/4.867 
12,803 

100,097 

105,193 

Cwts. 
172,892 
8,662 

285.219 
15,034 

27fi.094 
2-2,710 

181,564 

167,6711 

300,263 

298,810 

1,343,055 
6,505 

1,'293.S61 
4,581 

1,349,560 

1,397,942 

A.—Arti 

clesfree 

of  Duty- 

-CODt. 

Articles,  and  Countries 

Quantities. 

Value. 

whence  Imported. 

1900. 

1801. 

1900. 

1901. 

Paper : 
Un printed  : 
Foreign  Countries  .. 
British  Possessions  . 

Cwts. 

8.630,074 
182,060 

Cwt  s. 

8.469.684 
184.400 

e 

3,011,943 
101,168 

2,869,394 
96,212 

Total 

3,818,734 

3,654,090 

3,11.3,101 

2,965,006 

Printed  or  Coated : 
H'oreigii  Countries  .. 
British  Possessions  . 

122,681 
505 

136,027 
323 

408,073 
1.650 

420,746 
1,165 

Total 

l-2:i,186 

130,350 

410,323 

602,490 
1,568 

421,911 

Strawboard    or    Jlill- 
board  : 
Foreign  Countries  ., 
British  Possessions  . 

1,919.H6 
.3,410 

2,028,706 
1,256 

736,328 
329 

1,922,-586 

2.029.962 

664,058 

736.857 

Wood-Pulp  Board  • 
Foreign  Countries  .. 
Biitish  Possessions  . 

393,936 
73,990 

421,921 
38,984 

190,740 
34,212 

198,421 
19,489 

Total 

467,926 

460,905 

224,958 

217,860 

Paper  making  IMaterials: 
Linen  and  Cotton  Rags  : 
F*->reign  Countries  . . 
British  Possessions  . 

Tons. 
16,189 
423 

Tons. 
16,554 
368 

158,001 
3,806 

143,472 
3,231 

Total 

16,012 

15,922 

101,807 

146,703 

Esparto     and      other 

Vegetable     Fibres 

lor  making  Paper ; 

Foreign  Countries  . . 

200.280 

193.9.37 

■ 
800,498 

802,463 

Pulp  ot  Wood  : 
Fcreigii  Countries  .. 
British  Possessions  . 

431,725 
56,017  1 

2,367.491  I 
260,298  1 

Total 

497,742 

2,017,789  i 

Chemical,  Dry: 
Foreign  Countries  . . 
British  Possessions  . 

•• 

165.094 
18,707 

1,363,300 
164,742 

Total 

173,801 

j  1,518,042 

r,! ; — 1    i\r„*  . 

Chemical.  Wet  : 
Foreign  Coinitries 
British  Possessions 


Total  . 


Mechanical.  Dry  : 
Foreign  C  'uutries  . 
British  Possessions  . 


Total . 


Mechanical.  Wet; 
Foreign  Countries  .. 
British  Possessions  . 


Total . 


Other      Paper-making 
Materials : 
Foreign  Countries  . . 
British  Possessions  . 


Total  . 


Paraffin    and     ParafTm- 
Wax: 
Foreign  Countries  . . 
British  Possessions  . 


Total  . 


Perfumery,  and  Articles 
used  in  the  Manufac- 
ture thereof,  except 
Perfumed  Spirits  : 

Foreign  Countries  .. 

British  Possessions  . 

Total 


14,372 

774 

82,508 
6,322 

15,146 

1        87,830 

11.231 

'         2,078 

•• 

82.314 
14,503 

13.309 

96,817 

i     196,320 
1       49,879 

661,166 
14-2,229 

i      246.199 

703,395 

19.411 
702 

16,055 
391 

108.835 
3,886 

95,976 
2,080 

20,118 

16,446 

112,720 

98,056 

Cwts. 
927.374 
57,197 

Cwts. 
799.762 
39,675 

1,249,140 
68,131 

949,597 
66,777 

984,671 

839,437 

1,337,271 

1,006,374 

Lb. 
871,952 
19.897 

Lb. 

«44,6PS 
17,421 

89,667 
7,0-22 

61,556 
9,389 

891,849 

60-2,019 

96,589 

70,945 
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A. — Articles  Free 

ofDuty- 

-cont. 

Articles,  and  Countries 

Quantities. 

Value. 

whence  Imported. 

1900. 

1901. 

1900. 

1901. 

Petroleum : 
nil  minatine : 
Foreign  Countries  . . 
British  Possessions  . 

Galls.         Galls. 

214,645,210  217,209.60; 
623,270 

£ 

4,369,092 
8,678 

3,938,320 

Total 

215,268,480  217,209,601 

4,365,770 

3,938,320 

Lubricating : 
Foreign  Countries  . . 
British  Possessions  . 

30,167,072  :.36,458,558 
642,491   1      116,587 

1,186,065 

7,424 

1,129.775 

2,607 

Total 

39,709,li63   38,575,145 

1,193,48!) 

1,132,3F2 

Pitch: 

Foreign  Countries  . . 
British  Possessions  . 

Cwts.          Cwts. 
129,713  1      1.30,350 
10,280               760 

44,405 
3,434 

40,920 
264 

Total 

139,993        13'., 100 

47,8.39 

41,193 

Plumbago : 

Foreign  Countries  .. 
British  Possessions  . 

Tons.    '     Tons. 
5,789          6,302 
8,9.33  '        11,901 

111,507 
235,264 

109,787 
192,273 

Total 

11,722          18,203 

316,761 

SO''  039 

Rosin,  Total 

Cwts.     '     Cwts. 
1,801,671  i  1,812,478 

461,064 

429,302 

Seeds : 
Cotton : 
Foreign  Countries  . . 
British  Possessions  . 

Tons.         Tons. 
406,130  i      392,708 
.S4S  I        •W,441 

2,622,366 
2,084 

2,611,633 
193,959 

Total 

408,178  ;      437,149 

2,621.460 

2,705,597 

Flax  or  Linseed : 
Foreign  Countries  . . 
British  Possessions  . 

Quarters,  i  Quarters 
891,422    1      926,069 
771,ii09  {      758,763 

2.173,677 
1,988,489 

2.235,489 
2,028,442 

Total 

1,666,031 

1,684,822 

4,182,146 

4,263,931 

Kape : 

Foreign  Countries  . . 
British  Possessions  . 

74,744 
.'59,199 

51,665 
111,664 

128,625 
119,995 

89,145 
208,981 

Total       

131,243 

163,329 

246,620 

208,428 

Unenumerated,  for  ex- 
pressing oil  there- 
from : 

Foreign  Countries  . . 

British  Possessions  . 

92,486 
98,139 

63.949 
206.137 

185.507 
201,571 

138,233 
407,899 

Total 

190,825        269.086 

387,138 

546,132 

Skins  and  Furs : 
Skins,  goat,  undressed : 
Foreign  Countries  . . 
British  Possessions . 

No.       !      No. 
6,024,967  i  6,112,038 
8,850.833  |13,4?9,39S 

647,764 
7li5,210 

613,271 
1,-203,325 

Total 

14,875,790  119,601.4.38 

1,412,974 

1,816,598 

Skins.sheep,  undressed: 
Foreign  Countries.. 
British  Possessions  , 

4..535.S10 
10,5-22,185 

3.686.815 
11,422,584 

635,017 
1,064,569 

408,834 
1,065,838 

Total 

13.057,995    15,109,399 

1,599,576 

1,472,672 

Skins,  Unenumerated, 
dressed     or       ini- 
dressed   (not  Lea- 
ther) : 

Foreign  Countries  . . 

British  Possessions  . 

247.421 
68.209 

131,112 
22,359 

26,617 
7,746 

23,206 
2.895 

Total 

315,630 

153,471 

34,363 

26,101 

Soap  and  Soap  Powder : 
Foreign  Countries  . . 
British  Possessions . 

Cwts. 
190.894 
539 

Cwts. 
301,227 
1,328 

243,771 
674 

313,574 
1,452 

Total 

191,233  1      302.555 

244,345 

316,026 

Tallow  and  Stearin  : 
Foreign  Countries  .. 
British  Possessiolis  . 

928,413 
1,249,678  ! 

782,472 
1,002,847 

1,204,713 
1,630,601 

992,604 
1.340,612 

Total 

2.177.991 

1,785,319 

2,835.217 

•2,333,246 

Tar: 

Foreign  Countries  . . 
British  Possessions . 

334.456 
20,960 

329,111 
21,817 

96,141 
2.1131 

80,084 
1,766 

Total 

355,416 

350,928 

98,175 

92,730 

A. — Articles  Free 

of  Duty — cont. 

Articles,  and  Countries 

Quantities. 

■Value. 

whence  Imported. 

1900. 

1      1901. 

1900. 

1901. 

Varnish,  not  containing 
Spirits : 
Foreign  Countries  . . 
British  Possessions  . 

Cwts. 

Cwts. 

e 

56,149 
248 

£ 
47,492 
146 

Total 

56,397 

47.637 

Vinegar.  Tot:iI 

Galls. 
193.364 

Galls. 
229,369 

1-2,968 

15,278 

WaJ.  (including  Ozokerite 
and  Kartli  Wa.\) : 
Foreign  Countries . . 
British  Possessions  . 

Cwts. 

15.223 
6,393 

Cwts. 

34,545 
5,569 

162.134 
40,120 

125,.394 
33  ,.364 

Total 

61,616 

40,114 

202,254 

168,748 

Veast : 

Foreign  Countries  . . 
Britisli  Possessions  . 

138,186 
553 

130,511 
25 

339,026 
1,650 

277,893 
97 

Total 

138,739 

130,686 

310.676 

877,990 

Tbade  of  Dantzig  (Germany). 
Foreign  Office  Annual  Serien,  No.  2892. 
Salt. — The  larger  portion  of  the  salt  sent  on,  either  by 
river  craft  or  rail,  to  Poland,  is  llussian,  brought  to  Dantzig 
by  sea  from  Eupatoria  in  the  Crimea.  The  trade  in  course 
salt  from  the  Black  Sea  only  began  in  1898,  and  steadily 
increases.  None  came  either  from  Spain  or  Portugal, 
in  1901  or  1900.  The  finer  qualities  of  salt  come  principally 
from  the  United  Kingdom,  and  are  for  use  in  this  part 
of  Germany.  This  branch  of  the  trade  was  favoured  by 
the  extremely  low  freights  ruling  in  1901.  The  German 
salt  from  the  springs  at  luowrazlaw  was  sold  in  the  places 
near  the  springs  at  prices  at  which  the  British  article  could 
not  compete,  but  this  cutting  down  of  prices  has  brought  the 
German  producers  to  financial  straits.  The  average  price  of 
the  British  salt,  during  1901,  was  Is. dd.  per  sack  of  125 lb. 
delivered  here  in  bond. 

Total  Impnrt  of  Salt  at  Dantzig  during  1899-  1901. 

Quantity.  i 


From 


1899. 


United  Kingdom 

Hussia 

Spain 

Gorman  ports. . . . 

Total 


Tens. 
6,670 

9.945 
282 
1-25 


17,022 


Tons. 
6,744 
11,822 

'il3 


Tons. 
5,737 
13,047 

"sib 


19,119 


Tar  and  Pitch. — In    1901,   out   of  3,804   tons   of   fari 
imported  by  sea,  3,413  tons  came  from   the  United  King- ! 
dom.     The  figures  for  pitch  were  875  tons  out  of  1,021  tons. 
Business  in  these  articles  is  more  profitable  at  Kiiuigsberg,  I 
as  the  railway  rates  are  less  and  the  facilities  greater  at  that 
port  for  dealing  with  building  materials.     The   freight  froit 
the    United    Kingdom    to    Dantzig    is    the    same    as    to  [ 
Kijnigsberg.  '     I 

Tallow. — The  supply  of  tallow  from  Australia  decreased 
considerably,  particularly  in  the  second  half  of  1901.  01 
the  total  import  of  2,270  tons,  in  1901,790  tons  were  ol 
British  origin,  as  against  2,012  tons  out  of  2,'262  Ions,  in 
1900.  The  United  States  furnished  1,320  tons,  in  1901, 
as  against  72  tons,  in  1898.  The  best  tallow  is  now  so 
largely  used  for  cooking  purposes,  that  the  price  is  now 
much  higher  than  for  mutton  fat. 

7'ablc  of  the  Stocks  of  Tallow  in  London  at  the  end  of 

"1899  —  1901.  ! 

Casks. 

1899 17.101 

1900 --'3.025 

1001 6.IS9 
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Suffar, — The  crisis,  in   1901,  in  nearly  every  branch  of 

Hide  and  industry,  was  also  severely  felt  by  thu  beet-sugar 
lills.  The  unusually  low  quotations  at  the  beo^inning  of 
be  year  fell  further,  until   they  reached  a  level  at   which 


sugar  could  only  be  produced  at  a  loss.  The  fall  in  price 
during  1901,  was  as  much  as  1/.  10s.  a  ton.  or  33  per  cent 
In  lUOi,  159,281  tons  of  beet-sugar  were  shipped,  of  which 
98,719  tons  went  to  the  United  Kingdom. 


Mineral  Products  of  the  United  States. 
U.S,  Geol.  Survey,  1901. 


Quantity. 


Value. 


Metallic. 

oppcr,  value  at  New  York  City. . . . 
cad,  „  ,. 


[ercury,  value  at  San  Fr.'incisco 

hiniiniuio,  value  at  Pittsburg 

ntiniony,  value  at  San  Francisco 

,'ickel,  value  at  Philadelphia 

laiinum,  value  (crude)  at  Sau  Fraucisco. 

Non-Metali.ic  (Spot  Values), 

iiels: 

Bituminous  coal .Short  Tons 

Pennsylvania  anthracite Long  Tons 

Xatunil  gas 

IV'troleniii BaiTels 

iiililiiii.'  raateria's: 

Hrii'k-clay 

Oenieiit Barrels 

iirasive  materials: 

Coriuulum  and  Emery Stiort  Tons 

Infusorial  earth  and  Tripoli „ 

hemieal  materials : 


Lb.           , 

000,117,106 

Short  Tens 

270,821 

„ 

123,886 

FJasks 

2-I.3I7 

Lb. 

7,1^0.0110 

.Short  Tons 

t,220 

Lb. 

U,716 

Troy  oz. 

400 

Dols. 

98,494.039 

2;i.661.688 

10.054.1S6 

1.302,586 

1,920,000 

537,896 

3,880 

2,500 


1901. 


Quantity. 


597,443.212 

270,700 

140,822 

2ii,727 

7,1511.000 

2.049 

li.700 

1.827 


Value. 


Dols. 

80.629,266 

23,280,200 

11.265.760 

1,382,303 

2,238,000 

54i020 

S,551 

13,000 


Borax  , 


Lb. 


Bromine 

i  luorspar Sliort  Tons 

Gvp>uni „ 

Marls 

Phosoiiate  TDck Long  Tons 

PyritL's „ 

S.alt Barrels 

Sulphur Short  Tons 

laments : 

Bary tes.  crude „ 

Cobalt  oxide T,b. 

Minenil  paints Short  Tons 

Zinc-whito „ 

iscellaiieous  : 

Asbestos „ 

;VspliaUum 

Bauxite Long  Tons 

Chromic  iron  ore ,, 

Clay,  all  other  than  brick 

Febliar S'lort  Tons 

ribrous  talc 

Vhnt 

Fuller's  ejirth 


Graphite  . 


\: 


bimestone  for  iron  flux Lonfj  Tons 

Mapnesite Short  Tons 

Mai-Kanese  ore Long  Tons 


Mica  . 


Lb. 


Mineral  waters CJallons  sold 

Moiiazite Lb. 

Itutile 

Soapsiono Short  Tons 


212.51.3.913 

221,13.3,613 

223007,649 

236,201,899 

51,221,353 

83,757,851 

011,212,500 

112,504,020 

23.698.674 

27,067,500 

63,362,704 

75,752.091 

09,389,194 

60,417.335 

12,1)00,000 

13,800,000 

17,231,150 

13,283,581 

20,008,737 

13,780,789 

4.305 

102.715 

4.305 

140,040 

3,013 

24,207 

4,020 

32,950 

Refined,  tons 
1,602 

j            173,0.30         ( 

Eefined,  tons 
5,S44 

}            697,307 

Crude,  tons 
24.235 

;            848,215         -J 

Crude,  tons 
17,887 

j            314.811 

621.144 

140.790 

552,043 

154,573 

18.4:i0 

H4,.-|I10 

19,586 

113.803 

5<u..li;2 

1,027,203 

659,059 

1,577,493 

00,1)00 

30,0110 

60,000 

30,0i)0 

1,491,210 

5,359,248 

1,4S3,7;'.3 

5.316,403 

204,015 

749,991 

2)4,823 

1.024,419 

20,809,343 

e,944.(i03 

20,506.661 

6,617,419 

8,525 

88,100 

7.GU0 

223,430 

67.080 

188,089 

49.070 

137,844 

6,471 

11,048 

13,360 

24,048 

72.222 

8Sl,3i;3 

61,460 

789,962 

4SS10 

3,067,210 

38,839 

3,111,120 

1,054 

10,310 

747 

13,498 

54,389 

415,938 

63.134 

555,335 

23,184 

89,070 

1S.S03 

79,914 

140 

1,400 

308 

3,790 

1,840.377 

2,591,332 

21,353 

173,i;59 

34,741 

220,422 

63..'J00 

499..500 

69,20  :i 

483,600 

32.493 

81,332 

31,120 

149.297 

9,698 

67,5.35 

10,967 

80,697 

Crystalline,  lb. 

-            197,57J         j 

Amorphous,  tons 

i 

5,507,855 
Amorphous,  tons 

3,967,612 
Crystalline,  lb. 

'■            107,714 

611 

809 

7,495,435 

4,500,000 

S.340,;08 

4,059,830 

2,252 

19,.3.33 

13,172 

43,037 

11,771 

100,289 

11,99.') 

116,722 

Sheet,  lb. 

j              82,738         { 

Sheet  lb. 

■)               

450.383 

360,060 

j             98,859 

Scrap,  tons 
5.453 

j              84,302         [ 

Scrap,  tons 
2,165 

;             19.719 

47,558.784 

6,245,172 

35,771,188 

7,586,962 

908,000 

48.805 

748,736 

59,263 

300 

1.300 

44,275 

6.710 

27.948 

383,541 

2S,6I3 

424,888 

II.— FUEL,  GAS,  AND  LIGHT. 

Bt-product  Coke-making  in  tue  United  States. 
Enij.  and  Mining  J.,  Auj.  23,  1902. 

The  number  of  by-pro. luct  ovens  in  use  in  the  I'nited  States 
as  less  than  2  per  cent,  of  the  total.  The  average  yield  per 
ven,  last  year,  from  by-product  ovens  was  l.OUO  tons,  as 
iinpared  with  343  tons  average  yield  from  beehive  and  other 
iuds.  Some  ot  the  by-product  oveus  made  as  much  as  1,200 
ms  of  coke  during  the  year,  the  average  above  including  a 
umber  of  ovens  which  were  not   in   operation  throughout 


the  entire  year.  The  by-products  included  12,695,190  g,ills. 
of  tar,  12,927,627  lb.  of  sulphate  of  ammonia,  and  2,537,510 
galls,  of  ammonia  liquor,  the  aggregate  value  of  which  was 
1,029,876  dols.  At  most  of  the  works,  the  gas  produced  is 
not  measured  or  valued,  but  the  product  is  estimated  at 
12,000,000  cb.  ft.,  worth  3,000,000  dols,  The  value  of  the 
coke  produced  in  these  ovens  is  stated  at  2,894,077  dols., 
showing  the  value  of  all  the  by-products  to  have  exceeded 
the  value  of  the  coke  produced  by  over  1,100,000  dols. 

There  is  a  remunerative  market  in  the  United  .States  for 
the  chemical  products  derivable  from  the  supply  of  coal-tar 
obtained,  and  which  is  now    consumed  priitcipaliy  in  the 
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manufacture  of  roofing-paper,  for  creosoting  timber,  and  for 
stret't-paving.  Statistics  of  imports  are  given  wliich  show 
that  the  coal-tar  products  brought  into  the  United  States 
last  year,  with  duty  added,  were  worth  nearly  7,5CO,000 
dels.,  and  exceeded  8,300,000  dols.,  in  1900.  These  values 
are  (exclusive  of  duty)  for  the  products  at  point  of  ship- 
ment, and  do  not  inchide  freight,  insurance,  and  profits. 
(Sec  also  this  J.,  1902,  1110.) 

Briquettes  in  Germany. 
U.S.  Cons.  Reps.,  Aug.  16,  1902. 

The  briquette  manufacture  is  controlled  by  a  syndicate, 
which  includes  more  than  nine-tenths  of  all  the  producers 
in  Germany,  and  regulates  the  out-put  and  prices  for  each 
year.  According  to  the  official  report  of  the  syndicate,  for 
1901, -which  has  recently  appeared,  the  total  output  duriug 
last  year  was  1,566,38,')  tons,  to  which  is  to  be  added  the 
product  of  makers  outside  the  syndicate,  consumed  at  works, 
small  retail  sales,  S>ic.,  making  a  grand  total  of  1,643,416 
tons. 

The  average  selling  price  in  large  quantities  was  13-33 
marks  per  ton,  as  against  12-27  marks,  for  1900,  so  that, 
notwithstanding  the  general  relaxiition  of  industrial  activity 
and  the  diminished  pressure  upon  the  coal  supply,  the  ruling 
price  was  the  highest  that  had  been  reahsed  since  1891. 
Of  the  quantity  sold  by  the  syndicate,  last  year,  749,208  tons 
were  taken  by  the  German  railways,  124,380  tons  were  sold 
to  retailers,  497,136  tons,  to  factories  and  works  of  various 
kinds,  and  149,089  tons,  or  9-8  per  cent.,  were  used  by 
German  merchant  steamers  and  the  navy  or  exported  to 
the  German  colonies  or  neighbouring  European  countries. 

The  following  tabulated  statement  shows  the  production, 
the  sales  of  the  syndicate,  and  the  mean  price  per  ton  foi- 
several  years ; — 


Tear. 

Production. 

Synifcate.         P.- per  Ton. 

1 

1891 
18!)5 
1899 
190O 
1901 

Tons. 
4SJ,193 
THIl  SB3 
l,63ll,Sl(i 
l,.-jtl3,!)28 
l,56G,38.i 

Tons.          1        Marks. 

20-2,78»        i             12-117 

780,185                       y-MT 

1,48.5,130         ,             10-(1(1 

i,n%su        '           1-2-27 

],5G0,-230        ,             13-.-13 

i 

The  syndicate  produces  to  a  large  extent  briquettes  made 
from  coal  screenings,  which  require  a  matrix  or  binder  of 
some  plastic  inflammable  material,  and  for  this  purpose 
116,956  tons  of  mineral  pitch  were  used,  which  cost  on  an 
average  about  2/.  per  ton  delivered. 

III.— TAR  PRODUCTS,  PETROLEUM,  Etc. 

PE0DrCT10^    OF    ASPHALTUM    IN    THE    UxlTED    STATES. 

Mineral  Resciirces  of  the  Uniteil  Slates,  1901,  and 
Eng.  and  Mininy  J.,  Aug.  23,  1902. 

The  production  of  asphaltum  and  bituminous  rock 
amounted  to  63,134  short  tons,  valued  at  555,33.i  dols.,  as 
compared  with  54,389  short  tons,  valued  at  415,958  dols., 
iu  1900,  and  with  75,085  short  tons,  valued  at  553,904  dols., 
in  1899.  The  production,  in  1901,  increased  8,745  tons  ia 
quantity,  and  139,377  dols.  in  value,  over  the  production 
of  1900,  but  the  production,  in  1900  and  1901,  both  in 
quantity  and  in  value,  has  been  the  smallest  in  the  last 
seven  years. 

The  production  of  bituminous  sandstone  decreased  from 
38.334  short  tons,  valued  at  119,779  dols.,  in  1900,  to 
34,248  tons,  valued  at  138,602  dols.,  in  I9(il.  The  pro- 
duction of  bituminous  limestone  increased  from  2,434  short 
tons,  valued  at  11,322  dols.,  in  1900,  to  6,970  short  tons, 
valued  at  33,375  dols.,  in  1901. 

The  production  of  hard  and  refined  asphaltum,  which 
includes  gilsouite  and  other  pure  varieties,  increased  from 
12,367  tons,  valued  at  256,793  dols.,  in  1900,  to  19,316  tons, 
valued  at  333,509  dole.,  in  1901. 


The  production  of  liquid  asphaltum,  or  maltha,  all  of 
which  was  derived  from  California,  increased  from  1,251 
short  tons,  valued  at  28,064  dols.,  in  I9nu,  to  2,600  tons, 
valued  at  49,850  dols.,  in  1901.  No  sales  of  mastic  wer, 
reported  duriug  1899,  IPOO,  or  1901,  the  crude  material 
from  which  it  was  previously  made  being  now  iucl-«ded  in 
the  output  of  bituminous  sandstone  and  bituminous  lime- 
stone. 

Asphalt  Export  of  Sicilt. 
Foreign  Office  Annual  Series,  No.  2837. 

The  shipments  of  asphalt  made  from  the  whole  of  S'cily, 
during  1901,  were  as  follows  : — 

Tons. 

TJnitea  States  11,870 

Austria-HunKar.v 4,310 

United  Kingdom 7.G30 

Franco 0,910 

Germany Sli.SOO 

Holland 3.750 

Tc tal  exports 02,770 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Indioo  Crop  in  India. 

Chem.  Trade  J.,  Aug.  30,  1902. 

The  first  Indian  official  forecast  of  the  indigo  crop  in  tli 
United  Provinces  of  Agra  and  Oude  reports  a  continue' 
decline  in  the  cultivation  of  the  plant,  which  is  attributed  I 
the  fall  of  prices.  The  total  area  sown,  to  the  middl 
of  April  this  year,  according  to  the  preliminary  local  esri 
mates,  appears  as  71,'i09  acres,  as  compared  with  119,31 
acres  last  year.  The  area  for  indigo  which  was  irrigate 
from  the  canals,  up  to  May  31,  was  only  38,'215  acn- 
as  against  78,894  acres  last  year.  The  decrease  in  th 
first-stated  area  was  40  per  cent.,  and  in  the  latter,  J 
per  cent.,  following  decreases  of  37  and  50  per  cent.,  respec 
lively,  last  year.  In  the  Doab,  where  the  supply  of  watt 
for  irrigation  was  not  deficient,  the  prospects  are  good  an 
the  crop  comparatively  better ;  elsewhere  injury  has  bed 
caused  by  hot  winds  and  insufficient  supply  of  watei 
Taking  100  to  denote  a  normal  crop,  the  estimates  of  lb 
condition  of  the  crop,  in  the  last  week  of  June,  varied  froi 
60  to  90.  The  character  of  the  monsoon  has  not  yet  bee 
declared,  and  it  is  too  early  at  present  to  say  what  tb 
final  yield  will  be. 

VII.— ACIDS,  ALKALIS,  Etc. 

Sulphur  and  PrRixES  in  the  United  States. 

Mitieral  Resources  of  the  United  States,  1901,  and 
Eng.  and  Mininy  J.,  Aug.  23,  1902. 

The  production  of  sulphur  in  the  United  States,  dnrin 
1901,  was  7,690  short  tons,  valuid  at  223,430  dols.,  whic 
was  derived  from  Nevada,  Idaho,  Utah  and  Uouisiau 
iu  the  order  of  production.  A  comparison  with  the  pn 
duction,  during  1900,  of  3,525  short  tons,  valued  at  88,K 
dols.,  shows  an  increase,  duriug  1901,  of  4,165  tons,  i 
over  1 18  per  cent  in  quantity,  ai:d  of  135,330  dols.,  or  ovc 
152  per  cent.,  in  value.  The  production  of  sulphur 
the  L'uited  States,  duriug  1901,  is  the  largest  amni 
record  ever  made,  yet  the  domestic  producticm  has  alwa; 
been  of  insignificant  proportions  as  compared  with  the  tot. 
consumption  of  trie  country.  The  quantity  of  sulphur  co) 
sumed  in  the  United  States  from  foreign  and  domcst, 
sources,  iu  1901,  including  the  sulphur  content  of  m 
pyrites,  which  is  used  in  the  manufacture  of  sulphuric  aci 
amounted  to  525,745  short  tons. 

The  use  of  iron  pyrites  in  the  manufacture  of  sulphui 
acid  has  shown  a  remarkable  increase  since  1891.  Tl 
sulphur  content  of  the  iron  pyrites  used  in  that  year  w: 
93,233  long  tons.  In  1901,  the  sulphur  coutent  of  the  ii 
ported  pyrites  amounted  to  181,668  long  tons,  and  that  fro 
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the  domestic  production  of  pyrite?  was  105,671  long  tons,  a 
total  of  287,339  long  tons,  or  more  than  three  times  the 
quantity  consumed  in  1891.  This  use  is  inercisini;  steadily. 
By  far  the  greater  part  of  the  sulphur  consumed  in  the 
United  States  is  used  in  the  manufacture  of  paper-stock 
by  the  sulphite  process. 

The  import  of  sulphur  into  the  United  States,  in  1901, 
was  17.1,210  long  tons,  valued  at  -3,287,906  dols.,  as  com- 
, pared  with  167,696  long  tons,  valued  at  a,941,8S8  uols., 
lin  1900,  and  with  140,701  long  tons,  valued  at  2,52.3,203 
dels.,  in  1899.  The  estimated  total  domestic  consumption 
of  sulphur  was  469,415  long  tons,  in  1901,  as  compared 
with  408,038  long  tons,  in  1900,  with  345,904  tons,  in  1899, 
ind  with  211,491  tons,  in  1891. 

The  world's  production  of  sulphur,  in  1900,  was  577,420 
metric  tons,  valued  at  10,698,494  dols.,  as  compared  with 
.S6,122  metric  tons,  valued  at  10,844,688  dols.,  in  1899. 

The  production  of  p3Tites,  in  IflOl,  was  the  largest  yearly 
luautity  yet  recorded,  amounting  to  234,825  long  tons, 
•alued  at  1,024,449  dols.  A  comparison  with  the  produc- 
i.m,  during  1900,  of  204,615  long  tons,  valued  at  749,991 
lols.,  shows  an  increase  in  quantity  of  30,210  long  tons, 
ir  14  8  per  cent-,  and  in  value  of  274,458  dols.,  or  36  ■  6  per 
ent.  The  greater  part  of  the  output  was  derived  from 
Virginia,  Colorado,  Massachusetts  and  New  York  in  the 
ii-der  of  production.  Ohio  contributed  7,585  long  tons  of 
lyrites,  obtained  from  the  coal  miued  in  that  State. 

In  addition  to  the  large  increase  in  the  production  of 
yrites  in  the  United  States,  during  1901,  there  was  a  very 
.rge  increase  in  the  quantity  of  pyrites  imported,  the 
aports,  for  1 90 1 ,  being  403,706  long  tons,  valued  at  1 ,4 1 5,1 49 
ols.,  as  compared  with  322, 4S 4  long  tons,  valued  at 
.055,121  dols.,  in  1900,  an  increa,se  of  over  24  per  cent. 
1  quantity,  and  over  34  per  cent,  in  value.  The  consump. 
on   of  iron  pyrites  in  the    United  States,    in    1901,    was 

S.SSl  as  compared  with  527,099  long  tons,  in  1900,  with 
40,602  tons,  in  1899,  and  with  207,184  tons,  in  1891. 

The  quantity  of  sulphur  displaced  by  pyrites  for  acid 
laking  is  estimated  at  over  200  per  cent.,  in  the  II  years 
om  1891  to  1901,  inclusive. 

According  to  the  latest  available  figures,  the  world's  pro- 
jction  of  pyrites,  in  1900,  was  1,640,979  long  tons,  as 
impared  with  1,552,039  tons,  in  1899,  and  with  1,082,808 
us,  in  1892.  The  corresponding  displacement  of  sulphur 
IS  738,440  longtons,  in  1900;  648,418  long  tons,  in  1899, 
id  487,263  long  tons,  in  1892. 


lKE-EXn.\'GniSHING  APPARATUS:  Tariff  Altkrations 
(Finland). 

Bd.  of  Trade  J.,  Sept.  1 1,  1902. 

I'he  Board  of  Customs  for  Finland  have  decreed  the 
lowing  alteration  in  the  Finnish  Customs  Tariff : — 

Fire-extinguishing  apparatus,  consisting  of  a  thin  brass 
■ket  containing  chloride  of  ammonium  and  alum,  is  to  be 
riable  at  the  rate  of  14  mks.  70  p.  per  100  kilos.  (6s. 
r  cwt.). 

I'STic  Potash  and  Soda,  Sulphate  of  Copper,  and 
Jarbonate  of  Soda  Imports  of  Messina  (Sicilt). 

Foreiyn  Office  Annual  Series,  No.  2887. 

The  total  amount  of  caustic  potash  and  soda  imported, 
1901,  was  8,307  cwts.,of  which  7,009  cwts.  were  imported 
m  the  United  Kingdom. 

["he  quantity  of  sulphate   of  copper  imported,  the  whole 
•vhicb  came  from  the  United  Kingdom,  was  2,710  cwts. 
'he  following  table  shows   the  quantity  imported  during 
years  1899 — 1901  : — 

Cwts. 

1899 2,124 

moo 2,6:t9 

1901 2,710 

I  he  amount  of  carbonate  of  soda  imported  was  731  cwts., 
a  gainst  293  cwts.,  in  1900. 


Nitrate  at  Jiinin  (Chile). 
Foreiyn  Office  Annual  Series,  No.  2885. 
The  exports  of  nitrate  were  as  follows: — 

Tons. 

1399 118,330 

1900 69.545 

1901 68,018 

Of  this  quantity,  45,169  tons  were  exported  to  the  United 
Kingdom  or  the  (Continent,  20,090  tons,  to  the  United  States 
of  America,  and  the  balance  to  various  foreign  countries. 

Nitrate  at  Taltal  (Chile). 
Foreign  Office  Annual  Series,  No.  2885. 

The  duties  collected  by  the  customs  on  nitrate  of  soda 
exported  during  the  year  amounted  to  197,119/.  6s.  9d. 

The  manufacture  of  nitrate  of  soda  has  shown  much 
better  results  than  during  the  previous  year.  The  mauu- 
fiicture  of  soda  is,  with  the  exception  of  a  small  private 
concern  producing  about  14,000  tons  annually,  British 
enterprise,  namely,  the  Lautaro  Nitrate  Co.,  Ltd.,  and  the 
Esperanza  Nitrate  Co.,  Ltd.  The  Nitrate  Combination, 
formed  with  the  object  of  restricting  the  output  of  nitrate 
of  soda,  and  put  in  force  from  April  1st  last,  has  realised 
the  anticipated  improvement  iu  (he  price  of  the  article,  the 
manufacturers  obtaining  greater  profits  than  for  several 
years  past. 

From  experiments  made  in  .sinking  wells  near  Aqua 
Verde  railway  station,  distant  38  miles  from  this  port,  and 
also  another  well  near  the  works  of  the  Esperanza  Nitrate 
Co.,  situated  59  miles  from  this  port,  and  to  which  a  branch 
line  of  the  railway  is  extended,  it  is  now  proved  that  there 
e.iiists  a  much  larger  underground  watercourse  near  the 
nitrate  fields  than  was  hitherto  supposed.  This  discovery 
will  be  the  means  of  further  development  in  the  nitrate 
trade  by  capitalists  acquiring  properties,  which,  for  many 
years,  have  not  been  worked  for  want  of  the  necessary 
supply  of  water,  as  well  as  fields  not  yet  fully  explored. 

The  Lautaro  Nitrate  Co.  continue  operating  with  their 
two  nitrate  works,  returning  nitrate  up  to  the  "quota" 
allowed  them  by  the  Nitrate  ( Committee.  Their  largest 
works  have  produced  (8.555 '35  British  tons  of  nitrate 
of  soda,  and  the  one  of  smaller  capacity,  19,584-86  tons, 
in  all,  68,140-21  tons  of  nitrate  of  soda  during  the  year 
under  review. 

The  Esperanza  Nitrate  Co.  purchased  the  property  of  the 
New  Julia  Nitrate  Co.,  Ltd.,  in  liquidation,  and  recon- 
structed, during  1901,  with  a  board  of  directors  in  London. 
It  is  due  to  the  discovery  of  a  larger  water  supply  from  the 
new  well  that  this  property  is  now  being  worked.  Opera- 
tions were  commenced  early  in  December,  and  362-2  British 
tons  were  manufactured  up  to  the  end  of  the  year. 

V/II.—GLASS,  POTTERY,  Etc. 

Leadless  Glaze  in  the  United  Kingdom. 

Chem.  Trade  J.,  Aug.  30,  1902. 

In  his  annual  report  on  the  work  of  the  Government 
Laboratory,  the  Principal  Chemist,  referring  to  the  employ- 
ment of  leadless  glaze  in  pottery,  says : — There  h.as  been  a 
considerable  reduction  in  the  numbvr  of  samples  examined 
for  the  Home  Office  in  the  course  of  the  year,  largely  in 
consequence  of  the  adjournment  of  the  arbitration  on  the 
question  of  the  proposed  limitation  of  the  quantity  of  soluble 
lead  to  be  permitted  in  pottery  glazes.  This  arbitration  was 
commenced  in  November  last,  but  it  having  been  shown 
that  the  statistics  established  the  fact  that,  mainly  in  con- 
sequence of  improved  working  conditions  brought  about  by 
the  later  Home  Office  rules,  there  has  been  a  considerable 
diminution  in  the  number  of  cases  of  pluinbism,  the  arbi- 
trator adjourned  the  proceedings  for  a  period  of  18  months, 
that  it  might  be  seen  in  the  interval  whether  or  not  it  was 
after  all  necessary  to  impose  a  limitation  on  the  quantity  of 
soluble  lead  to  be  permitted  in  pottery  glaze.  In  the  mean- 
time, a  number  of  samples  of  glaze,  frit,  and  colours  have 
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been  analysed  in  preparation  for  the  arbitration  proceed- 
in%,  and  a  Parliamentary  paper  on  the  subject  was  issued 
b/the  Home  Office,  giving  the   further  results  obtained    o 
that  date  and  the  conclusions  reached.    A  number  of  manu- 
facturers had  also  taken  advantage  of  the  Treasury  permis- 
sl,D  to  obtain  from  the  Government  Laboratory  an  analysis 
oV  their  frits  and  glazes,  showing  the   readily  soluble  lead 
compounds.     Altogether,  in  the  year  under  review   o,,  such   , 
samples  were  submitted,  as  against  91  similar  sample,  in  the 
pr"ius  year.     A  number  of  samples  of  a  varied  kind  were 
Lbmitted  for  analysis  by  the  Medical  Officer  of  the  F« 
Department   of    the    Hume   Office,  to    ascertain    whether 
poisonous   compounds,   especially    lead   and  arsenic,   were 
present.     These  samples  included  various  enamel  powders 
colouring  substances,  ores,  dust  from  the  neighbourhood  of 
furnacestbrassworks,  shops.  &c.     Under  the  existing  regu- 
lations, which  require  that  tflazed  articles   supplied  to  the 
public  departments  shall  be  Uadless,  gln/.ed  bricks,  potterj , 
and    electrical    iusulaiiiig    substances    were    received    for 
examination,  and  it  is  satisfactory  to   record  that  in  each 
Lstanr-e  the  glaze  has  been  found  to  be  substantially  free 
from  lead. 

IX -BUILDING  MATERIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

Mica  Pkodvction  in  the  Unitkd  States. 
Eny.  and  Mining  J.,  Sept.  23,  1902. 
The  total  amount  of  plate  or  sheet  mica  produced  in  the 
United  States,  during  1901,   as  reported  to  the  Geological 
S  "rvev   was  360,0«0  lb.,  valued  at  98.859  dols.,  as  compared 
w,h   45^,283  lb.,  valued   at  92,758   dols     in  1900.      There 
was  a  larce  falling-off  in  the  amount  of  scrap  mica  pro- 
duced, in  V..01.  estimated   at  2,165   slio.t   tons    valued  a 
19  719  dols.,  as  compared  with  5,497  tons,  valued  at  5..,502 
dols     n  1 900.     The  importation  of  mica  from  Canada  and 
India  ten  Is  .0  curtail  .lie  production  in  the  Uni.ed  States 
especia  ly  the  Indian  mica,  which  can  be  imported  at  a  cost 
lower  a  an  that  for  which  it  can  be  mined  in  this  country 
There  was  an  increase   in   the  production  of  plate   mica  in 
North  Carolina,  but  a  large  falling-off  in  the  production  of 
scrap  mica. 

The  imports  of  mica,  in  1 901,  were  valued  at  3a5,054 'lols 
as  compared  with  319.560  dols.,  in  190U,  and  with  2.5.984 
dols.,  in  1899. 


The  sewer-pipe  production  increased  15-31  per  cent;  terra- 
cotta gained  41-95  per  cent.,  and  the  tire-proofing  industry 
made  a  slight  gain  of2-20per  cent.,  as  compared  with  1900. 
Pottery  increased  in  value  from  19,798,570  dols.,  in  1900, 
to  22,463,860  dols..  in  1901,  a  gain  of  2,665,290  dols.,  or 
13-46  per  cent. 

Production  of  Gypsum  in  the  United  States.      | 

Mineral  Resources  of  the  United  States,  1901,  and 
Evg.  and  Mining  ./.,  Aug.  23,  1902. 

The  production  of  gypsum  in  the  United  States,  during 

1901,  was  659,659  short  tons,   valued  at  1,577,493  dols.,  as 

compared  with  594,462  short  to'ns,  valued  at  1,627,203  dols. 

in  1900,  an  increase  of  65,197  short  tons  in    quantity  and  : 

decrease  of  45,710  dols.  in  value.     For  the  10  years  prim 

to  1899,  the    annual  output  averaged   269,712   short  tons. 

During  1900,  the  production  rose  to  594.462  short  tons,  ano 

in  191)1.  to  the  maximum  output  of  659,659  short  tons.   Tin 

rapid  development  of  the  gypsum  industry  has  risen  mainlj 

from  two  causes  ;  the  increased  use  of  plaster  of   Pans  ii 

the  manufacture  of  wall-plaster  in  modern  buildings,  becaus 

of  its  superiority  in  hardness  and  durability  to  hme-plastei 

and  the  large  quantities  consumed  in  the   manufacture  o 

"stuff"  for  the  construction  of  temporary  buildingH,  parti 

cuhirly  exhibition  buildings. 

'       The  quantity  of  crude  gypsum  sold,  in   1901,  was  72,66 

short  tons,  valued  at  76,773  dols.,  as  comp-ared  with  35,47 

short  tons,  valued  at  44,127  dols  ,  in  1900,  an  increase  ol 

approximately,  105  per  cent,  over  the  production  of   190( 

The  value  per  ton  of  the  product,  however,  decreased  froi 

I  •')4  dol  ,  in  1900,  to  1  -06  dol.,  in    1901,   the  lowest  pric 

reported  since  1890.     Most  of  the  gypsum  sold  in  the  crud 

state  is  used  for  land-plaster,  being  ground  for  this  purpos 

by  Custom  mills. 

The  quantity  so  ground,  during  1901,  was  65,698  ton 
valued  at  123,153  dols.,  as  compared  with  45,682  ton 
valued  at  82,806  dols.,  in  1900,  an  increased  productiou  t 
43-5  percent,  over  the  figures  for  1900.  The  value  pc 
ton  was  about  the  sime  f.>r  the  two  vears,  averaging,  i 
1900,  1 -81  dols.,  and  in  1901,  1 -87  dols. 

The  quantity  of  gypsum  calcined  into  plaster  of  Paris,  i 
1901  was  4''l',292  tons,  valued  at  1,377,570  dols.,  as  con 
pared  with  513,301  tons,  valued  at  1,500,270  dols.,  in  190 
The  value  per  ton  decreased  from  3-79  dols.,  in  1900, 
3-34  dols  in  1901.  The  value  assigned  to  calcined  plast 
is  for  the  quantity  of  plaster  produced  after  calcination,  n 
for  the  raw  material. 


■«1' 


Clay-Working  Industries  in  the  United  States. 

Eng  and  Mining  J.,  Aug.  16,  1902. 
The  total  value  of  the  clay-products  in  the  United 
States  was  110,211,587  dols..  in  1^"^  "l.^^Xds'or 
qfi  212  345  dols.,  in  190U,  a  gain  of  13,999,242  dols.,  or 
?!-55  per  cent  This  is  one  of  the  largest  gains  in  the 
ndustry  recorded.  Of  this  total  of  110,211  587  dols 
87  747  727  dols.,  or  79-62  per  cent.,  represent  the  value  of 
the  products  classified  as  brick  and  tile,  but  real  y  <  mbrac- 
ng  all  structural  clay-products,  tofJ^'^er  with  paving 
Wksand  products  used  in  drainage,  and  other  clay-pro- 
ducts which  it  is  impracticable  to  classify  separa  ely  ;  and 
2M63.860doIs.,or  20-38  per  cent.,  was  the  value  of  the 
pottery  products. 

The  vear  1901  was  one  of  unprecedented  activity  in  the 

buUdrng-brcU  industry,  the  total  value  of  the  brick  used  tor 

th      pu%ose  being    51,048,653    dols.,   as    compared    with 

43  099  51-'  dols.,  in   19C0,  an  increase  of   18-44   per  cent.,  ; 

with  45    6l!o25  dols.,  in  1899,  and  with  35,191,454  dols.   in 

Tots      The   common-brick   production   increased   in   value 

rom38  62„5Udols.,in  1900,  to  45,503,076  dols    in  1901,  a 

trom3»,t)-i,  or   17-82  per    cent.     Front-briok 

fn^ea:  d  ■fpXt1ot2i°87  per  cen't.  from  3,864,670dols 

r.9;.0,  to  4,709,737  dol.  in   1901.    ,Vitnhed  paving-br    k 

•     J    U.iinorppnt    reaching  a  value  of  5,484. l.!4  Uois., 

rr.ll  "Fie'b^i^k  gained  lesf  than  one-half  of  1  percent., 

the  tola'  being  9,870  421  dols.     The  stove-lmiiig   industry 

S7  t:rksx  s.c;Cni!;,;'..r,: 


liKlCK    MaNUFACTUKE   in    Qi'II.IMANB    (PORTtJOUBSB  S 

F.ast  Africa).  N 

Foreign  Office  Annual  Series,  No.  2880. 
The   brick-making    industry    is    one    of    the   industr 
introduced    by   the   Companhia   da   Zambezia.     It   iB  in 
flourishing  coudiiion,   and,  though  subject  to  fluctuatio 
varying  with  the  local  demand,  tends  to  a  steady  morea 
This  industry  has  already  considerably  encroached  ou  t 
trade  previously  done  here  in  bricks  and  tiles  from  Mi 
seilles.  The  locally-made  bricks,  though  wanting  in  the  fin 
of  the  European-made  article,  are  nevertheless  lu  great  a 
increasing  demand,  from  their  comparative  cheapness  ( 
as  against  Si.  or  9/.),  and  they  are  now  generally  used 
ordinary  purposes,  the  French  bricks  being  employed 
work  requiring  those  of  specially  good  quality. 

Cement  Testing  in  Gekjianv. 
Eng.  and  Mining  J.,  Aug.  30,  1902. 
With  a  view  to  further  elucidate  the  effect  of  sea-wa' 
on  Portland  cement  concrete,  a  series  of  experiments,  on 
very  large  scale,  arc  about  to  be  undertaken  by  the  Prus^  i 
Government,  in  conjunction  with  several  cement  iiianul^ 
turers  A  number  of  large  concrete  blocks,  made  l 
cements  of  dittVrent  ciunpositions,  are  to  be  sunk  in  the  i 
off  the  coast  of  Sylt  Island,  and  will  bo  examined  peru- 
cally  At  the  same  time,  briquettes  of  the  mortar  used,  t 
blocks  of  the  concrete,  will  be  immersed  in   tanks  on 
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.md.  Some  of  these  tanks  will  contaiu  fresh,  and  the 
jtUers  salt,  water.  Both  tensile  anil  compressive  test-s  of 
j.hese  briqiietlos  and  blocks  will  he  niade  from  time  lo  time, 
fhe  mortars  used  will  lie  compounded  so  as  to  determine 
livliether  an  addition  of  shifts  or  tr;iss  improves  the  resist- 
jince  of  a  cement  to  sea  water,  lioth  hi{;h-limed  and  low- 
imed  cements  are  being  tried.  The  experiiui'iits  are  ex- 
lected  to  e.xteud  over  a  period  of  SO  years. 


X  .—ME  TA  LLURG  Y. 

Cobalt  Oke  in  New  Caledonia. 

Foreign  Office  Annual  Series,  No.  2891. 

The  demand  for  cobalt  ore  is  on  the  increase,  and  many 
ew  mines  are  being  opened.  Cobalt  ore,  containing  4  per 
lent.  of  protoxide  of  cobalt,  was  sold  last  year  at  the  rate 
f  5/.  4s.  per  ton,  and  is  now  quoted  locally  at  13/.  is.  per 
in,  a  rise  of  8/.  per  ton. 

XII.— FATS,  OILS,  Etc. 

Cotton-seed  in  Eoyit. 

Bd.  of  Trade  J.,  Sept.  4,  1002. 

The  total  exports  of  cotton-seed,  for  1901,  were  393,804 
Its,  as  against  378,702  tors,  in   1900,  and  379,285  tons,  in 

m. 

The  present  crop  is  much  larger  than  the  preceding  one, 
ul  has  been  rapidly  exported,  thus  enabling  the  exports  of 
lUl  to  equal  those  of  previous  years. 

The  seed-crushing  industry  in  Egypt  has  continued 
tive,  and  a  new  mill  of  32  presses  has  been  erected  at 
afr  Zayat.  The  output  of  oil  being  greater  than  local 
cessities,  some  of  it  is  exported  to  Mediterranean  ports, 
le  cakes,  of  which  there  is  no  consumption  in  Kgypt, 
ntinue  to  be  shipped  to  British  ports. 


Olive  Hui^ks  for  Soai-  making  fkom  Syracusk 
(Sicn.T). 

Foreign  Office  Annual  Series,  No.  2887. 

There  is  a  great  demand  for  the  husks  of  olive;,  from 
kich  is  extracted  about  10  per  cent,  of  a  very  inferior 
lality  of  oil,  which  is  used  for  the  manufacture  of  soap. 
le  quantity  exported,  in  lfl01,from  Syracu.se  was  7,090 
lis,  most  of  which  went  to  Pirano  (Hungary)  and  several 

lilian  ports,  where  there  are  soap  factories. 


|LlN8EED    FOR    TBE    MANnFACT'JBE    OF    LiNSEED-OlL  : 

DuTjf-FitEE  IN  Australia. 
Bd.  of  Trade  J.,  Sept.  4,  1901. 

^rhe  Official  Gazette  of  the  CommonHealth  of  Austialia 
July  11,  1902,  contains  a  Customs  by-law,  which 
ivides  that  linseed  for  the  manufacture  of  linseed-oil 
II  be  admitted  mlo  the  States  of  the  Australian  Coramon- 
illh  free  of  import  duty.  The  by-law  fuither  provides 
It  the  Collector  of  Customs  is  to  be  tirst  satistifd  that 
,b  linseed  is  intended  to  he  forthwith  used  for  the  manu- 
lure  of  linseed-oil,  and  security  is  also  to  be  furnished 
the  importer  that  the  linseed  shall  be  so  use<l,  and  within 
months  of  the  date  of  importation,  proof  shall  be  given 
be  satisfaction  of  the  Collector  that  the  linseed  has  been 
ised  by  the  importer. 

Carbon  Bisulphide  and  Sulfhidi;  Oil  at 
Catania  (Sicily). 

Foreign  Office  Annual  Series,  No.  2887. 

I'here  is  an  important  factory  (I/lnsulare)  established  at 

||ama   for   the  producti<in   of    carbon   bisulphide,   which 

ijsed  on  a  large  scale  in  Sicily  and  on  the  Continent  for 

'  extraction  of  the    oil  remaining   in    the   olive    refuse 


(after  the  commercial  olive-oil  i»  extracted),  which  is 
called  "  olio  al  Bolfuro,"  and  is  largely  employed  in  soap- 
making. 

Two  companies  are  engaged  here  for  the  extraction  of 
sulphide  oil  (olio  a!  sulfuro)  from  the  olive  refuse,  one, 
'■  li'liisularc,"  works  on  the  latest  system  and  employs 
some  liO  hands ;  the  capital  is  principally  British. 


XIV.— TANNING,  LEATHER,  GLUE, 
SIZE,  Etc. 

Sumach  in  Sicily. 

Foreign  Office  Annual  Series,  No.  2887. 

The  sumach  grinders  and  merchants  of  I'alermo  en- 
deavoured some  two  years  ago  to  form  a  combination  for 
their  mutual  benefit  in  the  disposal  of  this  product.  Those 
who  remained  outside  got  the  advantage  of  the  better  prices 
resulting  from  the  combination.  Since  then,  considerable 
quantities  of  sumach  have  been  dealt  in  by  outside  dealers, 
and  renewed  efforts,  which  have  so  far  failed,  were  made  to 
endeavour  to  bring  about  a  complete  combination. 

The  total  exports  of  sumach,  during  the  last  two  years, 
were  as  follow : — 


Year. 

Quantity. 

Ordinary. 

Ground. 

Total. 

1900 
1»01 

Tons. 
»0,G11 
11,977 

Tons. 
2n,5« 
22,206 

Tons. 
SO.loo 
34,lSa 

The   countries  to  which  the    sumach  was  exported,  with 
the  quantity  for  each,  are  as  follow; — 


Quantity. 

To 

1900. 

1901. 

United  Kingdom 

Tons. 
9,856 
C,752 

4,745 

2,820 

2,561 

l,12:i 

812 

728 

189 

Tons. 

12,655 
9,450 

1,696 

United  States 

5,401 
1.606 

Holland 

Austria-Hungary 

Russia 

1,222 
984 

l,l.'i8 
148 

XV.— MANURES,  Etc. 

Phosphate  Industry  in  Algeria. 

Foreign  Office  A  nnual  Series,  No.  2881. 

The  following  figures  indicate  the  quantity  of  phosphates 
extracted  in  the  Uepjrtiuent  of  Constantine,  during  the 
years  1899—1900  :  — 

Tons. 
1899 324,983 

1900 321,422 

The  restrictive  clauses  and  conditions  of  tendering  for 
the  phosphate  beds  near  Tocqueville,  in  November,  1901, 
excluded  all  competitors.  The  beds  were  adjudicated  to  the 
discoverer  of  them. 

Some  I  GO  tons  of  phosphate  were  shipped  from  Oran,  in 
1901.  Several  deposits  have  been  discovered,  and  only 
require  capital  to  develop  them.  These  phosphates  are  of 
the  crystalline  quality,  not  amorphous,  as  in  the  province 
of  Constantine.  They  are  especially  adapted  for  the  manu- 
facture of  superphosphate. 
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The   quantities  of  phosphates  exported   from  Bdne,  in 
i  9CP I ,  w(!re  as  follow  : 

Tons. 

United  Kingdom 78,2ao 

France 6«,140 

Germany 35,515 

Italy 29,580 

Holland 10,150 

Other  Countries 29,1188 

Total 2«,613 


XVI—SVGAR,  STARCH,  Etc. 

SuGAK  Campaign  in  Austuia-Hungakt. 

Bd.  of  Trade  J.,  Sept.  4,  1902. 

Tn  a  preliminary  report  on  the  Austro-Hunearian  sugar 
campaign  of  1901-2  (1st  Aug.,  1901,  to  31st"july,  190-2), 
the  results  of  the  campaign  are  given  as  follows  : — 


Refined 

Raw 

Total 

expressed 

in  Ituw 

Sugar. 

Increase 

as  com- 
pared with 
previous 
Year. 

Sugar.    1     SuRar. 

j 

Stock  in  hand 

Net  output 

Metric 
Centners. 

1,176,000 
10,529,000 

Metric 
Centners. 
44a,000 
1,181,000 

Metric 
Centners. 

1,760,000 
12.SS0,OO0 

Metric 
Centners. 
84,000 
2,072,000 

Total 

Export 

11,705,000 

7,04(;.000 
3,453,000 

1,030,000 

323,000 
37,000- 

1'1,636,00(' 

8,153,00C 
3,874,000 

2,168,000 

1,223,000 
91,000 

Consumption 

Stock  in  hand 

1,206,000 

1,270,000 

2,609,000 

842,000 

Note.— The  figures  for  July  are  only  provisional,  but  it  is  unlikely 
that  they  will  undergo  any  material  uioditicution. 

The  sugar  factories  began  the  campaign  with  somewhat 
larger  stocks  than  in  the  previous  jear,  but  the  output 
was  enormously  increased,  12,800,000  metric  centners*  in 
raw  sugar  value  being  produced,  or  fully  2,000,000  metric 
centners  more  than  in  ihe  previous  year.  These  figures, 
which  give  the  net  output  after  deduclion  of  the  amount 
necessary  for  the  manulacture  of  the  refined  sugar,  are  the 
highest  which  have  been  reached  in  Austria.  Of  this  out- 
put, 8,150,000  metric  centners,  or  more  than  60  per  cent, 
went  abroad,  3,870,000  metric  centners,  or  about  3U  per 
cent,  were  consumed  in  the  country,  and  the  remaining 
10  per  cent,  was  again  placed  to  the  stock  in  hand,  so  that 
the  stock  at  the  end  of  the  year  stands  at  2,600,000  metric 
centners.  The  internal  consumption,  amounting  to 
.3,800,000  metric  centners,  or  4-8  kilos.  (10^  lb.)  per  head 
of  the  population,  has  not  substantially  increased,  but  the 
export  has  been  considerably  augmented — by  1,200,000 
metric  centners — since  the  sugar  lactones  forced  their 
exports  under  the  pressure  of  the  Brussels  conference. 
The  exportation  is  confined  almost  cxclusivelj  to  white 
sugar,  and  the  export  of  raw  sugar,  \shich  was  formerly 
very  considerable,  has  fallen  to  323,000  metric  centners. 

GcM  AND  Gum  Tkagacanth  in  Baghdad  (Tdkket). 
Foreign  Office  Annual  Series,  No.  2884. 

The  prices  of  gum  varied  from  II.  12s.  to  21.  18s.  per 
maund  of  34- 375  lb.  What  little  came  to  Baghdad  was 
eagerly  bought  at  high  prices,  and  shipped  principally  to 
London  and  Marseilles,  where  the  demand  was  great. 

Large  quantities  of  gum  tragacanth  arrived  in  Baghdad 
from  I'ersia  and  the  .Suleimanieh  <listrict,  and  were  shipped 
to  London,  where  large  stocks  were  still  im  hand  from  the 
previous  season.  Ihis  had  the  effect  of  bringing  down 
|irices,  and  iu  spite  of  a  fairly  goc/d  demand,  some  ot  the 
gum  was  left  unsold  at  the  end  ot  the  jear. 


X  VII.  -  BSE  WING,  Etc. 

Alcohol  in  Quiumane  (Portuguksk  East  Africa). 

Foreign  Office  Annual  Series,  No.  2880. 

The  distillation  of  alcohol  from  sugar  cane  was  first  tried 
by  the  Companhia  do  Boror,  in  lyoi,  buildings  having  been 
erected  and  machinery  purchased  from  Germany,  iu  1900. 
The  alcohol  produced  was  sent  to  Lourenyo  Marques,  and 
was  sold  at  too  low  a  price  to  prove  remuneiative,  oiir 
account  of  ihc  heavy  excise  duty  levied  in  Portuguese  Easti 
Africa.  The  native  demand  in  the  Transvaal  was  reckoned] 
on  to  recoup  the  outlay.  As  the  war  prevented  the  entrance 
of  the  alcohol  iuto  the  Transvaal,  and  the  unnexatioa  willj 
doubtless  permaueutly  stop  iis  sale  to  the  native  populatiouj 
this  anticipated  market  is  lost ;  and  since  it  would  notprov« 
remuneiative  to  sell  it  in  Europe  at  European  prices,  th<j 
venture  will  have  to  be  given  up  and  the  company  wili 
have  to  find  some  other  means  of  utilising  their  valuabU 
concessions. 

XVIII.  A.— FOODS. 

Vinkgak  and  Acetic  Acid  Duty-I'ree  foh  Cebtai.s 
Purposes  in  the  Netherlands. 

Bd.  of  Trade  J.,  Sept.  4,  1902. 

A  Dutch  lioyal  Decree,  dated  the  6th  ult.,  grants  freedoi 
rom  taxation  for  vinegar  and  acetic  acid  for  use  in  tli 
preparation  of  wires  for  electric  glow. lamps. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Bamboo  for  Pu/Lp  in  Trinidad. 

Bd.  of  Trade  J.,  Oct.  4,  1902. 

Enquiries  have  been  made  of  the  Government  of  Trinidi 
respecting  the  possibility  of  obtaining  bamboo  in  quantiti 
large  enough  to  warrant  the  establishment  of  a  factory 
the  colony  for  the  production  of  pulp.  At  present,  immen 
areas  iu  Trinid.id  are  occupied  by  the  bamboo,  and  the 
could  be  almost  indefinitely  increased  if  the  plaut  were 
demand.  If  a  factory  were  established  in  or  near  Port 
Spain  a  practically  unlimited  supply  could  be  obtaiiii 
within  a  radius  of  tive  or  six  miles. 


Paper  iNDUsntr  in  Spain. 
Handels  Museum  and  Chamber  of  Com.  J.,  Sept.  190^ 

In  spite  of  the  further  development  of  the  paper  indusi  I 
iu  Spain,  the  importation  of  paper  into  that  eouatiy  tj 
remained    practically     unchanged.       Under    the    style l» 
Papelera   Espafiola,   theie    exists   at   Bilbao   a   syndic)',! 
with  a  capital    ot    20,000,000    pesetas,  for    making   pai,I 
which   ahead)'  supplies   90  per  cent,  of  the  Spanish  f-M 
ductiou.     At  iVIadrid,  there  are  four  paper  factories,  as  il 
as   the  Papelera   del    Tajuiia,   which   carries   on   a  pa'f    "i 
factory  situated  ou  the  Tajuiia  with  a  capital  of  60U,^Jl   ""ij 
pesetas.     The   esparto  grass,    which  grows  abundantl)  i,    ^^ 
Spain,  partieukriy  in   the  Sierra  Morena,  is,  as  far  a.^    ^^ 
known,  scarcely  made   use  of.     Moreover,  there  is  a  g4|    ^ 
sale  in  Spain  of  white  ("'  Carton  ")  pasteboard  as  used  JT    ^, 
printers,   lithographers,   &c.,   for  visitiug   cards,  invita  n 
cards,  &c.     The  demand  for  roof  pasteboard  at  Madri  H 
insigniucaut,  and  it  was  supplied  by  factories  at  Barcell; 
and  Bilbao.  f^^ 

WooD-PuLP  from  Gothenburg  (Sweden)- 

Foreign  Office  Annual  Series,  No.  2879.         f  :, 

CTiemical  wood-pulp,  especially  sulphite,  seriously  a|' 
ted  by  increased  production  and  the  depressed  coodlticol 
the  paper  market,  has  been  phiced  in  an  unfavoiil'l* 
position  with  declining  prices,  during  1901.  In  Oct<jr, 
this  talliug  tendency  seems  to  have  reached  its  limits^' 
during  Uecember,  an  improved  tone  predominated.  la 
order  to  ameliorate  the  condition  of  the  market,  rspr  U' 


•  Metric  centner  =  220'4  lb. 


tatives  of  cellulose  manufacturers  in  Scandinavia,  Gcrniy.,  i^- 
and  Austria-Hungary  have  met  at  Gothenburg  and  Bin, 


iilii 


ept.  SO.  1902.] 
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'where  it  has  been  decided  to  endeavour  to  limit  the  prodac- 
ition,  and  so  effect  a  balance  between  supply  and  demand, 
j  The  prices  of  sulphite  and  sulphate,  of  good  brands, 
which,  during  the  earlier  part  of  the  year  were  SI.  6s.  8d.  to 
s/  16s.  9d.,  did  not  exceed  at  the  close  of  the  year, 
i'l/.  lis.  4tl.  to  7/.  2s.  Id.  per  ton,  f.o.b.  Swedish  [lort. 

Mechanical  wood-pulp  was  in  ^reat  demand  duriu«y  the 

larly  part  of  the  year,  and  maintained  its  position  through 

jibe  winter   and   spring ;    later,  prices   became    weaker,   in 

Iconsequence  of  the  unfavourable  state  of  the  paper  market. 

■During  the  summer,  the  severe  drought   caused  a  change  in 

hhe  market,  owing  to  diminished  production,  which  raised  a 

ibrisk  demand,  and  suddenly  sent  prices  to  a  maximum,  the 

^ear  closing  with  a  steady  market,  and   a  large  portion  of 

l.his  year's  production  has  already  been  disposed  of  at  very 

j'avourable   prices.     The   intense   dryness   of   the   summer 

jmd  autumn  had  a  detrimental  influence  on   the  working  of 

i  he   mills,  and   some    factories   were   even    compelled    to 

[lUspeud  work   altogether.     An  improved  market  has  been 

:enerally  obtained,  and  prices  will  probably  make  good  the 

i~s  due  to  the  decrease  in  production. 

The  prices  of  mechanical  wood-pulp   were,  at  the  com- 

uencement  of  the  year,  '>!.   10s.  Irf.   to  Gl.    13f.  4d.  per  ton 

or  dry,  and  2/.  10s.  to  .3/.  Bs.  Sd,  for  wet,  but  at  the  close 

if  the  year  they  did  not  exceed  4/.  3s.  4d.  to  41.  14s.  6d.  for 

Iry,  and  2/.  2s.  3d.  to  2/.  -Is.  6d.,  for  wet,  f.o.b.  Swedish  port. 


XX.— FINE  CHEMICALS.  Etc. 

aCCHarin  and   Substaaces   or  a  like  Naturb  in  Usk 
IN  THE  United  Kingdom. 

Bd.  of  Trade  J.,  Sept.  4,  1902. 

A  General  Order  (No.  69  of  1902)  issued  by  the  Com- 
lissiimers  of  H.M.  Customs,  relative  to  the  regulations 
averning  the   importation  of  saccharin  and  similar   sub- 

:inces  has  been  issued.  The  following  is  the  text  of  the 
irder  :— 

"  Notice  is  hereby  given  that,  under  the  regulations  made 
ythe  Commissioners  of  Customs  and  the  Commissioners  of 
iland  Revenue  in  pursuance  of  Section  8  of  the  Finance 
.ct,  1901,  the  importation  into  the  United  Kingdom  of 
iccharin  is  prohibited,  except  in  packages  containing  not 
ss  than  11  lb.  net  weight,  and  into  the  ports  of  London, 
arwich,  Dover,  Folkestone,  Newhaven,  Southampton, 
all,  Leith,  Goole,  Grimsby,  West  Hartlepool,  aud 
rangemouth. 

"The  term  saccharin  includes  substances  of  a  like  nature 

■  use,  or  any  goods  containing  saccharin  or  any  substance 

a  like  nature  or  use  as  a  substantial  part  or  ingredient 

ereof,  and  such  goods  when  imported  must  be  warehoused. 

"  Saccharin  must  be  specially  described  in  the  report  of 
e  importing  vessel,  and  must  not  be  packed  with  or 
eluded  in  any  parcel  or  package  containing  goods  of  any 
tier  description. 

"Any  saccharin  imported  in  contravention  of  these  regu- 
lions  will  be  forfeited,  and  the  importer  of  the  goods  will 
Oder  himself  liable  to  a  penalty  of  50/.  in  respect  of  each 
fence  committed." 

Gai.ls  at  Baghdad  (Turkey). 

Foreiyn  Office  Annual  Series,  No.  2884. 

The  gall  crop  in  Mosul  and  its  neighbourhood  was 
ghtly  below  the  average,  as  was  also  the  quality.  Prices 
ried  from  11/.  16s.  to  15/.  IS.f.  per  cantar  of  640j  lb. 
euulalive  purchasers,  both  in  Baghdad  and  Mosul,  bought 
large  quantities  at  high  prices,  thinking  that  the  com- 
ratively  small  crop  would  send  up  prices  in  London,  but 

|:re  were  large  surplus  stocks  in  tiie  Loudon  market  from 
00,  which  were  only  increased  by  the  shipments  of  19ol. 
lere  was  little  demand,  aud  consequently  prices  fell  from 
!.  13s.  to  13/.  Is.  per  cantar,  nearly  all  the  principal 
Jders  being  compelled  to  dispose  of  their  stock  at  heavy 
set. 
L 


Essences  and  Volatile  Oils,   Wine  Lees, 

Lemon  Juice,  Citric  Acid,  and  Citrate  of  Lime 

FROM  Messina  (Sicily). 

Foreign  OJfice  Annual  Series,  No.  2887. 

The  quantity  of  essential  oils  of  lemon,  orange,  aud 
bergamot,  shipped  to  all  countries,  in  1901,  was  6039  cwts., 
as  ag.ainst  5,979  cwts.,  in  1900. 

The  total  amount  of  wine  lees  .shipped  was  93,993  cwts., 
in  1901,  as  against  112,103  cwts.,  in  1900.  Of  the  former 
quantity,  41.375  cwts.  were  shipped  to  the  United  Kingdom. 

The  exports  of  concentrated  lemonjuice  were  34,815  cwts., 
or  a  decrease  of  56(i  cwts.  from  the  amount  exported  in  190U. 

The  total  production  of  citric  acid,  in  1901,  amounted  to 
2,406  cwts.  The  quantity  shipped  was  1,572  cwts.,  of  which 
693  cwts.  went  to  the  United  Kingdom  and  879  cwts.  to 
foreign  countries. 

The  exportation  of  citrate  of  lime  was  17,394  cwts.,  of 
which  3,528  cwts.  were  shipped  to  the  United  Kingdom. 


patent  iist* 


N.B.— In  these  lists,  [A]  means  "Application  for  Patent,"  and 
[C.S.],  "Complete  Specification  Accepted." 

Where  a  Complete  Specification  accompanie.s  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Ofiicial  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT.  APPARATUS,  and  MACHINERY. 

[.\.]    19,122.  Baxter.     Hygroscopes.     Sept.  1. 

19,146.  Tynan  and  Duntley.     Anneahng  apparatus. 
Sept.  1. 
„      19,149.  Smith.     Centrifugal  separators.     Sept.  1. 
„      19,231.  Butler.      Construction  of  casks  or  barrels. 

Sept.  2. 
„      19,247.  Carlson.     Coating  machine.*     Sept.  2. 

,,      19,290.  Edson.      Condensing   apparatus.*      Sept.  2. 

United  States  Application,  .Tan.  13,  1902. 
„      19,465.  Blair.    Appliances  for  drying  materials  under 

vacuum  or  otherwise.     Sept.  5. 

19,569.  Lake  (Gen.  Elcc.  Co.).  Manufacture  of 
tubes,  &c.,  from  refractory  materials.     Sept.  6. 

„  19,570.  Lake  (Gen.  Elec.  Co.).  f^oundry  ladles. 
Sept.  6. 

„  19,619.  Kolb.  Discharging-filter  without  inner  par- 
titions alongside  the  filtering  cloth."     Sept.  8. 

„  19,644.  Elstner.  Filter  with  uniformly  compact 
filtering  material  at  different  levels.*     Sept.  8. 

„      19,814.     Skoglund.  Refrigerating      apparatus.* 

Sept.  10. 

„  20,002.  Chapman.  Apparatus  for  the  evaporation 
of  liquids.     Sept.  12. 

[C.S.]  17,291  (1901).  Smith.  Apparatus  for  the  delivery 
or  supply  of  regulated  or  measured  quantities  of 
liquid.     Sept.  10. 

„  17,797(1901).  Kelsey  (Pelzer  andCo.).  Apparatus 
for  measuring  aerated  aud  other  liquids.     Sept.  17. 

.,  18,417  (1901).  Abrey.  Plastic  compositions  applic- 
able as  electric  insulating  aud  acid-proof  materials, 
and  for  manufacturing  various  articles.     Sept.  17. 
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18,436    (1901).    Lake    (Le   CarboaiO-      Means   for 
replenishing   or  emptjiug  receptacles  for   liquid. 
Sept.  17. 
18,974  (1201).  Crossmann.     Apparatus  for  measur- 
ing and  filling  liquids.     Sept.  10. 
19,349  (1901).  Butt.     Collecting  .solids  deposited  in 

liquid-purif J  ing  apparatus.     Sept.  10. 
20,'.i5:<  (1901).  Gray.    Manufacture  of  articles  formed 

from  plastic,  &c.,  substances.     Sept.  10. 
21,282    (1901).    Morison.      Evaporating   and    con- 
densing apfjaralus.     Sept.  17. 
22,124    (1901).    IJjorustad.      Apparatus  for  super- 
heating steam,     hept.  10. 
22,299    (1901).    Cowey.     Apparatus    for   delivering 
measured  quantities   of    liquids  from   buttles  and 
similar  liquid-containing  vessels.     Sept.  17. 
23,312(1901).  Heyl-Dia.     lusulatiug  gloves  for  use 

in  electrical  or  chemical  operations.     Sept.  17. 
12,407  (1902).  Btittner.     Construction  of  vessel  by 
means  of  which  liquid  s'lbstances,  thin  and  thick, 
can  be  drawn  otf  by  air  pressure.     Sept.  17. 
13,116    (1902).    Keeny    (Abwiirme    Kraftmaschinen 
Ges.  m.  b.  H.).     p;vaporator  heated  by  steam,  hot 
vapours,  or  gases.     Sept.  10. 
13,.'>12    (1902).    Feeny    (Abwarme    Kraftmaschinen 
Ges.  m.  b.  H.).     Heating  of  liquids  of  low  boiling 
points.     Sept.  10. 
13,788(1902).  Stute.     Centrifugal  drying  apparatus. 

Sept.  10. 
16,958  (1902).   Vau  Haelen.     Flask   or  bottle  con- 
taining compressed  air.     Sept.  10. 
17,491  (1902).  Kostalek.     Filters.     Sept.  17. 


[A.] 


[A.] 


11.— FUEL,  GAS,  AND  LIGHT. 

19,110.  Green.     Electric-arc  lamps.     Sept.  1. 
19,135.  Bailly  and  Chauvin.     Acetylene  generator.* 

Sept.  1. 
19,145.   Boult  (Jlassie).     Compound  to  be  employed 
as  an  illuminant  and  as  a  source  of  motive  power. 
Sept.  1. 
19,202.  Warner.     "  Refuse  "  furnace.     Sept.  2. 
19,246.  Bacher.     Acetylene  gas-generator.     Sept.  2. 
19,255.  Lake  (Kailroad  Gas  Lighting  Co.).     Acety- 
lene gas-generators  for  railway  carriages.*  Sept.  2. 
19,272.     Miller.        Incandescent      electric  -  lamps. 

Sept.  2. 
19,33;i.  Page  (J.  B.  Colt  Co.).     Portable  apparatus 

for  acetylene  illumination,     t.ept.  3. 
19,380.   Parker,     iiee  under  III. 
19  406.  Sir  W.  G.  Armstrong,  Whilworth,  and  Co., 
Ltd.,  and  Orde.     Apparatus   for  burning   liquid 
fuel.     Sept.  4. 
19,479.  Esche.     Slow- burning  wicks.*     Sept   5. 
19,489.  Legge.     Carburettors,  and  lamps  to  he  used 

therewith.     Sept.  5. 
1?  526.    Parkinson   and  W.   B.   Cowan,    Ltd.,   aiid 
Parkinson.       Atmospheric    burners    lor    use    m 
connection    with   gas  tires   and   other  gas-stoves. 
Sept.  6. 
19  592.     Thezard.        Acetjlene     gas  -  generators.* 

Sept.  6.     Fi.Bch  Application,  Dec.  5,  1901. 
19,597.  Jeflery  and  Gibbons.   Furnaces  of  gas-retort 

settings.     Sept.  17. 
19,651.    lugalls.      Method   of   producing  and   con- 
suming a  hydrogeuic  fuel.     Sept.  S. 
19,657.    Uosenthal.       Vaporisers    for    li.iuid    fuel. 
Sept.  8. 


[C.S 


19.706.  Hughes.       Oil-    or     spirit-vapour     stoves. 
Sept.  9. 

19.707.  Woodruff.      Smoke-consumers    for    steam- 
generators.     Sept.  9. 

19  719.  Bessey.       Process   for   the   manufacture  of 
peat-fuel,  peat-charcoal,  hnd  fibrous  peat.     Sept.  9. 
19,753.  Haddan  (Fairbanks,  Morse,  and  Co.).    Gas- 
generators.*     Sept.  9. 
19,812.  Casper  (Hopkins).     Fuel.     Sept.  10. 
19,828.    Wise   (Eiffe).      Vapour-burning   apparatus 
suitable     for     firing     steam-generator     fumacei. 
Sept.  10. 
19,836.  Schwab  and  Green  and  Sons,  Ltd.    Incandes- 
cent gas-lighting.     Sept.  10. 
19,1^64.  Uocherty  and  Craig.  Burners  for  gas  heating- 
apparatus.     Sept.  11. 
19,895.   Pfoser.      Calcining  or  smelting  furaaoes.^i 

Sept.  11. 
19,902.  Darby.    Stamping  machine  for  compicssing 

luel,  &c.     Sept.  12. 
19,929.  Miller  and  Miller.     Acetylene-gas  generaton 

for  motor-car  lamps,  &c.     Sept.  12. 
19,935.  Webb  and  Webb.     Combustion  of  solid  fuel 
such  as  coal,  in  domestic  fire-places,  steam-boiler^ 
and  generators,  furnaces,  &c.     Sept.  12.  | 

19,963.  Allen  (Allen).  Burner  for  marine,  stationary 
or  locomotive  boilers,  fired  with  liquid  fuel 
Sept.  12.  i 

20.003.  Boult  (Kunze).  Electric-arc  lamps.*  Sept.  1? 

20.004.  Terrell.  Manufacture  of  incandesceii 
mantles.     Sept.  12. 

20.005.  Terrell.  Apparatus  for  incinerating  inMB' 
descent  mantles.     Sept.  12. 

20,052.  Bray.  Method  of  pacKing  double-jet acetjlei 

gas-burners.*     Sept.  13. 
20,056.  Lees.      Furnace  for  the  destruction  o{  tlj 

refuse  of  towns.*     Sept.  13. 
20,074.  Wirtz  and    Hamilton-Adams.      Electric-a 
lamps.     Sept.  13. 
]  17,434    (1901).    Fenner.      Burning    of     fuel,    ai 
furnaces  and  like  apparatus  therefor.     Sept.  10. 
17  458(1901).  Ross.       Gas-geterators   particulai 
applicable   to    those    used   for  the   production 
acetylene.     Sept.  10. 
18,093  (1901).     De    Thiersant    (Soc.    Radiguet 

Massiot).     Electric  gas-lighters.     Sept.  lu. 

20  716  (1901).  Rigby.     Treatment  of  furuace-ga-' 

or  producer-gases,  and   the   recovery  of  animoi 

and   tar  from  the   same,  and  apparatus  then-l 

Sept.  10. 

21,356  (1901).  Hughes.    Production  of  gas.  Sept. 

22,614  (1901).  Renny.     Apparatus  for  burning  c 

fuel.     Sept.  10. 
23,069(1901).  Wigham.    Lights  lor  buoys,  beaco 

lighthouses,  &c.     Sept.  17. 
23,561  (1901).  Bourcart.  Carburettors  for  explosi 

engines.     Sept.  17. 
"6,487(1901).  Hopfelt.     Carbide  electrodes  for  a 
'      "  lamps,  and  process  for  manufacturing  the  sai 

Sept.  1". 
, '3373  (1902).  Monteith.     Furnaces.     Sept.  10. 
4091  (1902).  Heany.     Electric-arc  lamps.    Sept. 

7151  (1902).  British  Thomson-Houston  Co.,  1 
(Fish).  Electric-arc  lamps  and  induction  c 
Sept  17. 

8369  (1902).  Keith.  Apparatus  for  genera 
acetylene  and  other  gases.     Sept.  17. 


Sept.  SO,  1905.] 


PATENT  LIST. 


1211 


'O.S.]  11,044(1902).  Girdlestone  and  Tborkelin.  Electric- 
arc  lamps.     Sept.  10 

„      11,078(1902).  British  Thomson-Houston   Co.,  Ltd. 
(Fish).     Eleetric-arc  lamps.     .Sept.  17. 
12,086(1902).  Worms.    Incandesceat  vapour  lamps. 

Sept.  17. 

„      12,278(1902).   Koch  and  Uothenberg.    Incandescent 
gas  lamps.     Sept.  17. 

12,409  (.1902).  Wiederhold.  Gas-burners  especially 
adapted  for  use  with  incandescent  mantles. 
Sept.  10.     International  Patent,  Nov.  4,  1901. 

„      ia,208  (1902).    Harris   and    S'ogel.      Gas   heating- 
burners.     .Sept.  10. 

I4..321  (1902).  Goard  and  Morfi^an.  Ignition  devices 
for  lamp  and  lantern  burners.     Sept.  17. 

„      I4,.517   (1902).    Albrecht.      Method   of  promoting 
combustion  in  furnaces.     Sept.  10. 


III.-  DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  PETROLEUM. 

A.]  19,380.  Parker.  Retorts  used  in  the  production  of 
gas  from  petroleum  or  shale  oils  ;  and  method  of 
treating  such  oils  and  the  residues  from  the  pro- 
duction of  gas  therefrom,  and  the  residues  from 
the  production  of  gas  from  coal,  with  a  view  to 
facilitate  their  distillation.     .Sept.  4. 

,S.]  20,716  (1901).  Rigby.     See  under  II. 


V.-COLOURING  MATTERS  and  DYESTUFFS. 


^0 


.;•] 


1 


19,341.  Read  Holiday  and  Sons,  Ltd.,  Dean,  and 
Turner.  Production  and  manufacture  of  inter- 
mediate products  and  colouring  matters.     Sept.  3. 

19,440.  Johnson  (Hadische  Anilin  und  Soda  Fabrik). 
Manufacture  and  production  of  blue  colouring 
matters  containing  sulphur.     .Sept.  4. 

19,.i51.  Read  HoUiday  and  Co.,  Turner,  Dean,  and 
Turner.  Production  of  dyestuffs  containing 
sulphur.     Sept.  6. 

19,609.  Tootal.  Preparation  and  make-up  of  mor- 
dants, dyes,  and  fixing  agents  ready  for  use. 
Sept.  6. 

19,894.  Imray  (Farbwerke,  Hochst).  Process  for 
the  manufacture  of  dialkj'lantbraehrysone-ethers, 
their  nitro-  and  amidosulphouic  acids.     .Sept.  11. 

19,983.  Kansford  (Cassella).  Manufacture  of  staple 
diazo  solutions.     Sept.  12. 

20,000.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  colouring  matters  suitable  for 
dyeing  wool.     Sept.  12. 

20,553  (1901).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  a  new  colouring  matter, 
of  lakes  therefrom,  and  of  an  intermediate  product 
relating  thereto.     Sept.  17. 

20,741  (1901).  Rausford  (Cassella  and  Co.).  Manu- 
facture of  purified  sulphur  dyestuffs  from  dialkyl- 
amido-oxydiphenylamines  and  new  intermediate 
products.     Sept.  10. 

21,077(1901).  Imiay  (Farbwerke,  Hochst).  Manu- 
facture of  phenylaiuido-acetouitrile  and  homolognes 
thereof.     Sept.  10. 

13,778  (1902).  Imray  (Soc.  of  Chem.  li)d.  in  Basle). 
Manufacture  of  new  nitroalphylacidylamidonaph- 
tholsulphonic  acids,  nitroalphylamidoacidylamido- 
naphtholsulphonic  acids,  amidoalphylacidylaniido- 
naphtholsulpbonic  acids,  or  amidoalpliylsmido- 
acidylamidonaphtholsulphonic  acids,  and  new 
azo-colouring  matters  derived  therefrom.    Sept  1 0. 

15,355  (1902).  Kessler.     SeeunderWl. 


V— TEXTILES:  COTTON,  WOOL,  SILK,  Etc. 

[A.]  19,108.  Kleinertz.  Colouring  apparatus  with,  by  a 
proper  medium  by  means  of  a  slight  over-pressure, 
proved  dye-fluid.     Sept.  1. 

19,107.  McKee.     Keir  and  .appiratus   for  bleaching 
fabrics.     Sept.  1. 

,,  19,174.  Whitney.  Wool  and  fibre  scouring  ma- 
chinery.*    Sept.  1. 

.,  19,207.  Calico  Printers'  Assoc,  Ltd.,  and  Wilson. 
Calico-printing  machines.     Sept.  2. 

„  ;  9,222.  Longley  and  Longley.  Complete  manufac- 
ture of  dyed  wadding  in  one  continual  process. 
Sept.  2. 

19,319.    Goddard.     Method    of  and   apparatus    for 
dyeing  warps  for  weaving.     Sept.  3. 

„  19,357.  Haas.  Apparatus  for  treating  textile  fabrics. 
Sept.  3. 

„      19, .549.  Ranpach.     See  under  Yl. 

„      19,609.  Tootal.     See  under  IV. 

19,634.  Newton   (Farbenfabr.   vorm.    V.    Bajer  and 
Co.).     Dyeing.     Sept.  8. 

„  19,701.  Justice  (Hanson).  Apparatus  for  dyeing 
slivers,  wound  into  tops  or  cheeses.*     Sept.  9. 

„      19,734.  Scott.     Mercerising  of  cotton  goods.  Sept.  9. 

„      19,807.  Harvey  and  Sureties.     See  under  XIX. 
[C.S;]  17,308  (1901).  Montgomery.     See  under  XIII.  C. 

„      19,656  (1901).  Kushworth.     See  unrfer  XIII.  C. 

„  20,398  (1901).  Fieldiug.  Process  of  mordanting 
and  dyeing  textile  fabrics  or  yarns.     Sept.  10. 

„  22,516  (1901).  Fry,  Binus  and  Co.,  Ltd.,  and  Hart- 
ley.    Manufacture  of  union  cloth.     .Sept.  17. 


VL— COLOURING  WOOD,  PAPER,  LEATHER,  Etc. 

[A.]   19,549.  Ranpach.     Decorations  upon  wood,  leather, 
tissue,  &c.     Sept.  6. 

[C.S.]  22,461  (1901).    Volker.     Manufacture    of  washable 
embossed  wall-papers.     Sept.  17. 


VII.— ACIDS,  ALKALIS,  SALTS,  Etc. 

[A.]  19,284.  Price.  Processes  for  manufacturing  nitrate 
of  lime,  soda,  or  potash,  or  sulphonitrate  of  lime, 
soda,  or  potash.     Sept.  2. 

„  19,601.  Rahtjen.  Method  of  preparing  sub-oxide 
of  copper.     Sept.  8. 

,,      19,774.  Ferrand.     See  under  \1. 

„      19,805.   Woltereck.     See  under  XX. 

„      19,979.  Hyde   (Union  Lead  and  Oil  Co.).     Method 

of  and  means  for  manufacturing  lead  carbonate  * 

Sept.  12. 

„  19,980.  Hyde  (Union  Lead  and  Oil  Co.).  Method 
of  and  means  for  producing  lead  carbonate  * 
Sept.  12. 

„  19,986.  Hansen.  Method  for  producing  carbonate  of 
soda.     Sept.  12. 

„  20,053.  Levy  and  Hellbronner.  Separation  of  gases 
from  their  mixtures,  especially  oxygen  and  nitrogen 
from  atmospheric  air,  and  apparatus  therefor. 
Sept.  13. 

[C.S  ]  20,716  (1901).  Rigby.      See  under  II. 

„  21,314(1901).  Mason.  Use  and  utilisation  of  car- 
bonate of  lime  obtained  in  the  recovery  of  sulphur 
from  alkali  waste,  and  commonly  called  "  Chance  " 
mud.     Sept.  10. 
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re  R  1  2456  C1902).  Godwin  and  Keil.  Method  of  treating 
'  or  dealing  with  the  spent  gases  resulting  from  the 

manufacture   of   sulphate    of    ammonia   for    the 
recovery  of  the  cyanogen  group  contained  therem. 
Sept.  17. 
5637  (1902).  Charller.     See  under  XIII.  A. 
16,272  C1902).     Briinjes.     See  under  X. 
16,338  (1902).  Ramage.     Process  of  treating  ferrous 
liquors.     Sept.  17. 


[A 


VUI.— POTTERY,  GLASS,  and  ENAMELS 
.I  19,146.  Tyuan  and  Duutley.      See  under  I. 


Manufacture    of 


[C.S 


IX..- 

[A] 


9,474.  Stanley.     See  under  IX. 
19,769.    Bernascoui    and    Baker. 

leaded  glazing  lights.     Sept.  10. 
19,829.  Heal.     Manufacture  of  sheet  or  plate  glass. 

Sept.  10. 
.]  20,253  (1901).     Gray.     See  under  I. 

24  927    (1901).    Boucher.      Machines    tor    making 

hottles    and    other    articles    from    blown      glass. 

Sept.  10. 
:i!82   (1902).   Keyes.     Manufacture    of     plate-glass. 

Sept.  17. 
14,791     (1902).       Marks    (Warren).       Lamp,    &c., 

chimneys.     Sept.  17. 
16,009  (1902).  Sepulchre.     Reflecting  chimneys  for 

lamps.     Sept.  17. 

-BUILDING  MATERIALS,  CLAYS.  MORTARS, 

AND  CEMENTS. 


[A.]   19,873.  Boor  and  Muir.     Method  of   precipitating 
gold  from  solutions  containing  it.     Sept.  1 1 . 

„      19,895.  Pfoser.     See  under  II. 

,,      19,914.  Haas.    Process  for  melting  nickel.*    Sept.  11. 

,,      19,967.  Thorns  and  Green.     .See  under  XI. 

„      19,981.  Hyde  (Union  Lead  and  Oil  Co.).     Method 

of   and  apparatus  for  pulverising   metallic  lead.* 

Sept.  12. 
„      20,050.  Brown  and  Griffiths.     Apparatus  for  use  in 

tinning    or    terne-coating    iron    or    steel    sheets 

Sept.  13. 

„  20,084.  Evans  (Elektroehemische  Werke  G.m.h.H.) 
Process  for  the  production  of  metallic  calcium." 
Sept.  13. 

[C.S.]  11,339  (1901).    Armstrong.      Smelting   or   refiuii] 
zinc,  cadmium,  or  antimony.     Sent.  10. 

„  16,131  (1901).  Hadiield.  Method  of  annealing  steel 
Sept.  17. 

Hadfield.       Manufacture    of    stee 


19  267.  Bymond  (Thompson).  Mastic  or  other 
cement  compositions,  concrete,  artificial  asphalt, 
waterproofing  material,  Re,  and  process  for  manu- 
facturing the  same,  and  articles  manufactured 
therefrom  or  therewith.     Sept.  2. 

19  435  Broadbent  and  HoUiday.  Machine  for 
inoulding,  pressing,  or  repressing  tiles,  hncks,  &c., 
from  plastic  or  powdered  substances.     Sept.  4. 

19  474  Stanley.  Manufacture  of  earthenware  sani- 
tary pipes,  cable  conduits,  ridge  tiles,  roofing-tiles, 
&c.     Sept.  5. 

19  493.  Imray  (Carborundum  Co.).  Manufacture  of 
refractory  bricks,  &c.*     Sept.  5. 

19,802.  Duckering  and  Spink.  Composition  of  mill- 
stones.    Sept.  10. 

19,895.  Pfoser.     See  under  II. 

19.915.  Brown.     Drying  chambers  or  drying  floors, 
'&c.,  for  drying  bricks,  tiles,  &c.     Sept.  1 1 . 
[C.S.]  18,417  (1901).  Abrey.     See  under  I. 

20,253  (1901).  Gray.     See  under  \. 

22  144  (1901).  Jelinek.  Method  of  producing  relief 
etchings  on  wood,  metal,  marble,  &c.     Sept.  10. 

10  083  (1902).  Haddau  ("  Pyrisolith  "  Isolating 
Material  Mfg.  Co..  Ltd.").  Method  of  producing 
electric  insulating  bodies.     Sept.  10. 

X.— METALLURGY. 

[A.]   19,146.  Tynan  and  Duntley.     See  under  I. 

19,195.  Price.     Aero-hydro-metallurgy.     Sept.  2. 
19.351.    Maiden   and   Maiden.      Process   of    agglo- 
merating finely-divided  ore.     Sept.  3. 
19  375    Sharp.     Machinery  or   apparatus  employed 
in  the  manufacture  of  steel,  copper,  &c.,  metallic 
tubes.     Sept.  4. 
19,680.    Henderson.     Admission  and   regulation   of 
"         fluids  to  regenerative  steel  furnaces,  &c.     Sept.  9. 


16,132  (1901). 
Sept.  17. 

17,415  (1901). 
of  zinc  ores. 


Method  for  the  reduetio 


[A.J 


Braunfels 
Sept.  10. 
22,144(1^01).  Jelinek.     See  under  IX. 

22,519  (1901).  Wise  (MeXight).  Extraction  ( 
gold  and  other  precious  metals  from  refractoi 
ores.     Sept.  10. 

15,358  (1902).  Girardot.      Metallic  body  for  mot 
road  vehicles.     Sept.  10. 
16,272  (1902).  Bruujes.       Process   for  obtaining  si 
phide  of  zinc  from  copper  slag  containing  zinc  ai^ 
barium.     Sept.  17. 

17,325  (1902).  Boult  (Ajas.  Metal  Co.).  Meth| 
of  eliminating  metals  from  mixtures  of  mcta 
Sept.  17. 

XL— ELECTRO-CHEMISTRY  and  ELECTRO-  \ 
METALLURGY.  ,' 

19,180.  Zwiebel.     Electric  baths.*     Sept.  1.  i 

19,225.  Fairweather  (International    Battery    Co.i' 

Storage  batteries.     Sept.  2. 
19,368.  Hargreaves.     Electrodes.    Sept.  4. 
19,713.  Sandhagen  and   Liirgen.       Composition 

electrolytes   for    the    formation    of    accumulil 

plates.*     Sept.  9 
19,774.  Ferrand.     Production  of  caustic   soda   li 

sodium  hypochlorite  by  electrolysis.     Sept.  10. 
19,860.  Clapham  and   Clapham.      Primary  batU 

Sept.  11. 
19,967.  Thorns  and  Green.     Electro-deposit  of  z« 

Sept.  12 


8; 


19,999.  Fiedler  and  Puchmiiller. 


[C.S 


!S 

Puchmiiller.    Secondary  batlj 

elements,  and  process  of  producing  same.   Sept  S 
.]  19,468  (1901).    Von    Welsbacb.      Manufacture 

carbon  anodes.     Sept.  10. 
21,362  (1901).  Oppermann.      Secondary    battc  a 

Sept.  17. 
8288(1902).  .Stassano.     Electrical  smelting  of  c« 

and   refining   of   metals,   and    furnaces    then  I 

Sept.  10. 
11,509    (1902).     Thompson     (.\Ukunuilatoren   li 

Elektricitiitswerke   vorm.  W.  A.  Bnese  and  t). 


Process  for  the  production  of  electrodes  for  ^ea!     y 

dary  batteries.     Sept.  10.  i), 

14.781(1902).  Mills    (Atmospheric   Products  il    ^^ 

I'locess  and  apparatus  for  subiecting  gases  to  l:l(Br; 

tension  electrical  discharges.     Sept.  17.  _ 

16,556  (1902).  Brewer  (Taylor).     Electric  furn -«    Ml 

and   production    of   chemicals  in  such    furn -■•*'» 

Sept.  10. 
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XII.— FATS,  OILS,  AND  SOAP. 

[A.]    19,171.  Fresenius.      Parificatiou    of    fats    and   oils, 
particularlj-  of  cocoanut  oil.*     Sept.  I. 

„      19,426.  Hiilburd.     Lubricators.     Sept.  4. 

„  i9,5'j!t.  Onions.  Process  and  apparatus  for  e.K- 
tractiiiR  oils,  iats,  &c.,  from  fisb,  fisb  liver.-  and 
fish  offal.     Sept.  8. 

„  19,(;42.  King  (National  Enamelling  and  Stampino- 
Co.).     Oil-drums.*     Sept.  8.  .  " 

„  19,733.  Scott.  Distillation  of  oils,  fatty  aciis,  and 
other  greases.     Sept.  9. 

„      in.SiS.  Brown  (Warden).     Oilfillers.*     Sept.  12. 

„  19,960.  Antoniados  (Pittaki).  "Siiekless  candle" 
Sept.  12. 

,,      20,027.  Hull.     Oil-skin  dressincr.     Sept.  13. 

'C.S.]  21,270  (1901).  Brown  and  Martineaii.     Lubricators 
Sept.  17. 


(IIL— PIGMENTS,  PAINTS ;  BESINS,  VAKNISHES  ; 
INDIA-RUBBEE,  Etc. 

A. — Pigments,  Paints. 

C.S.]  20.889  (1901).  Grote.  Process  of  manufacture  of 
a  non  hygroscopic  adhesive  medium  or  cement  for 
binding  pigments  or  other  pliant  or  mouldable 
substances.     Sept.  17. 

„  24,370  (1901).  -Vlleu  and  Brooke.  Anti-corrosion 
paint.     Sept.  10. 

.,  5637  (1902).  Charlier.  Manufacture  of  lead  pig- 
ments and  lead  or  other  metallic  compounds,  and 
apparatus  therefor,  also  suitable  for  aerating  or 
saturating  liquids  with  gases.     Sept.  17. 

„  14,690  (1802).  Thompson  'Carryl).  Apparatus  for 
painting  or  cleansing  surfaces.     Sept.  17. 

„  16,33"  (1902).  Ramage.  Manufacture  of  pigments. 
Sept.  17. 

B. — Resins,  Varnishes. 

A.]  19,626.  Fry.  Production  of  substances  constituting 
varnish  or  for  use  in  its  manufacture.     Sept.  8. 

„  19,861.  Dalgetv.  Machine  for  mixing  varnLshes, 
&c.     Sept.  11. 

C. — India-rubber,  ^c. 

A.]  20,081.  Theelgaard.  Process  of  devulcanising  caout- 
chouc, india-rubber, gum-eliistic,  &c.*     Sept.  13. 

'..S.]  17,308  (1901).  Montgomery.  Washable  and  water- 
proof carpet.     Sept.  10. 

„  19,6.56(1901).  Rushworth.  Methodof  and  apparatus 
for  waterproofing  textile  fabrics.     Sept.  10. 

„  19,883  (1901).  Panzetta  and  Childs.  Mot  plates  for 
separating  rubber  from  canvas,  &c.     Sept.  10. 

,  XIV.— TANNING,  LEATHER.  GLUE,  and  SIZE. 

A.]  19,196.  Keats.  Machinery  or  apparatus  for  skiving 
leather,  leather  boards,  and  jiaper.     Sept.  2. 

.,     19,661.  Dymond  (Macmillan).     Method  of    making 
,  leather.     .Sept.  8. 

.S.]  11,092  (1901).  Lamb  and  Peter  Spence  .and  Sons, 
Ltd.  Manufacture  of  leather  and  the  preservation 
and  curing  of  skins.     Sept.  10. 

■„  16,088  (1901).  Brown.  Machines  for  preparing  or 
working  leather.     Sept.  17. 

,     20,889  (1901).  Grote.     See  tinder  Xlll.  A. 

„     22,062  (1901).    Philippi.      Tanning     of    hides    and 
'  skins.     Sept.  10. 


XV.— MANURES. 

[A.]  19,513.  Crooke  and  Crooke.  Fertilisers,  and  process 
of  making  the  same.*     Sept.  5. 

XVI.— SUGAR,  STARCH,  GUM,  Etc. 
[A.]    19,354.  Effront.     See  under  XVU. 
[C.S.]  19,720    (1901).  Ashworth.     Method   of   producing 
soluble  products  from  .amylaceous  bodies.    Sept.  af! 
„      15,355   (19i;2).  Kessler.     Treatment  of   sugar-cane, 
sugar-beets,  bagasse,   dye-woods,  i;c.,  and   appa- 
ratus therefor.     Sept.  17. 
„      17,506  (1902).  Reynaud.     Manufacture    of  dextrin 
(Achroo-dextrin)  and  alcohol.     Sept.  17. 

XVII. -BREWING,  WINES,  SPIRITS,  Etc. 

[A.]  19,354.  Effront.  Process  for  the  fermentation  of 
beet  residues  (molasses),  beetroots,  and  other 
amylaceous  materials,  in  the  same  manner  as  the 
preparation  of  pressed  yeast.     Sept.  3. 

„  19,586.  Oger.  Process  for  making  wines  sparklin<T, 
and  apparatus  therefor.     Sept.  6.  " 

„  J9,761.  Nicholls  and  Goff.  Apparatus  for  bottlin.' 
and  unbottling  of  ales,  wines,  stout,  ice     Sept.  la 

„  20,007.  Ruckdeschel.  Method  of  evaporating,  cara- 
melising, and  colouring  beer  wort.*     Sept.  12. 

„  20,079.  Lapp.  Process  of  and  apparatus  for  decom- 
posmg  brewers"  masli,  &.;.,  into  licpiid  and  solid 
ingredients.*     .'•'ept.  13. 

[C.S.]  14,852  (1902).  Stang.     Method  for  the  utilisation  of 
certam  materials  in  the  manufacture  of  yerjst  and 
si'irit.     .Sept.  10. 
„      17,506   (1902).   Reynaud.      See  iindrr  \Vl. 

XVIII.— FOODS.  SANITATION,  Etc.,  and 
DISINFECTANTS. 

A. — Foods. 

[A.]  19,183.  Huh  and  Hnlt.  iMethod  of  and  means  for 
separating  milk  and  other  liquids  in  centrifugal 
separators.*     Sept.  1. 

19,602.  Mills  aud  Conner.     Nutritive  tea.     Sept.  8. 
[C.S.]  15,725(1901).  White   and  White.     lieverages,  and 
apparatus  for  the  manufacture  thereof.     Sept.  17. 
„      18,269  (1901).  Hooker.     Manufacture  of  alimentary 
products.     Sept.  17. 

B. — Sanitation  ;    Water  Purification. 

[.\.]  19,532.  Smith.  Filtering  or  straining  devices  for  use 
in  connection  with  taps,  on  domestic  water-pipes, 
and  for  taps  employed  for  other  purposes.  Sept.  6. 
„  19,862.  Fisher.  Contrivance  for  the  ventilation  of 
unhealthful  works,  mills,  and  manufactories. 
Sept.  1 1. 

[C.S.]  11,366  (1901).  Waite.  Apparatus  for  softening, 
filtering,  and  purifying  water.  Sept.  10. 
„  17,805(1901).  Harris.  Purification  of  air.  Sept.  10. 
„  21,231  (1901).  Bel!  and  liell.  Mechanism  for  adding 
chemicals  used  in  connection  with  mech.anical  or 
other  filters  for  the  purification  or  sterilisation  of 
water.     Sept.  10. 

„  12,303  (1902).  Osbourn.  Feed-water  heaters,  filters, 
.and  purifiers.     Sept.  17. 

XIX.— PAPER,  PASTEBOARD.  Etc. 

[A.]   19,196.  Keats.     See  under  XIV. 
„      19,360.  Gilbert,    Gilbert,    and    Nash.     Wire  or  felt 
guides    for    paper-making    machines.*      Sept.  :<. 
United  States  Patent,  Feb   4,  1902. 
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[A.]   19,807.  Harvey  and  Sureties.     Fibrous   composition 

for  manufacturing  papier  maihe  moulds  to  be  called 
"  Harvej's  Fibriue."     Sept.  10. 
[C.S.]    11,0-10    (1901).     Maginn.     Machines     for    coating 
paper,  S:c.,  with  paste,  &c.     Sept.  10. 

„  21,628(1901).  Xewtoii  (Farfcenialir.  vorm.  F.  Ha_>er 
and  Co.).  Manufacture  or  production  of  deriva- 
tives of  cellulose.     Sept.  10. 

„  22,662(1901).  Goldsmith  and  British  Xylonite  Co., 
Ltd.     Mauufa 'tare  of  celluloid.     Sept.  17. 

XX. -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  AND  EXTRACTS. 

I  A.J   19,178.  Imray   (Farbwerke,   Hochst).     Process  for 
oxidising  organic  compounds.     Sept.  1. 


[A.]   19,804.  Woltereck.     Process   for  producing   hydro- 
cyanic acid.    Sept.  10. 

„      19,803.  Woltereck.     Process   of  producing  cyanides 
and  ferrous  cyanides.     Sept.  10. 

[C.S.]  15,517  (1902).  Ellis  (Chem.  Fabr.  von  Ueyden 
Akt.-Ges.).  Manufacture  of  salts  of  acetyl 
salicylic  acid.     Sept.  10. 

„      2456  (1902).     Godwin  and  Keil.     iVf  under  VII. 

XXI.— PHOTOGRAPHY. 

[A.]  19,437.     Edwards.      Manufacture   of  flexible   lilms, 
SiC,  for  photographic  purposes.     Sept.  4. 

„'     20,069.  Cobenzl.     Processes    for    mailing    sensitive 
emulsions  for  photographic  purposes.     Sept.  13. 
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^otias. 


INTERNATIONAL  CONGEESS  OF  APPLIED 
CHEMISTRY. 
The  attention  of  Membeis  of  the  Society  ii"  called  to  the 
fact  that  the  International  Congress  of  Applied  Chemistry 
will  meet  in  Berlin,  during  Whitsuntide  week  of  next  year. 
A  committee  of  this  Society  has  been  formed  to  co-operate 
with  the  other  British  Chemical  Societies  in  endeavouring 
to  secure  an  adequate  representation  of  British  Chemical 
Industry,  and  it  is  requested  that  the  names  of  those  pro- 
posing to  attend  the  Congress  be  forwarded  to  the  General 
Secretary,  in  order  that  a  formal  invitation  from  the 
Organisation  Committee  in  Berlin  may  be  sent  to  them. 


SPIRIT  (ALCOHOL),  DUTY-FREE. 
The  principle  of  concessions  in  regard  to  the  use  of  spirit 
talcohol)  having  been  accepted  by  the  Government,  the 
Council  would  be  obliged  if  those  members  who  are  in- 
terested in  industries,  in  which  partially  or  wholly  duty-free 
spirit  would  be  of  advantage,  would  inform  the  Secretary 
in  what  way  the  power  to  use  spirit  duty-free  for  manu- 
facturing purposes  would  affect  their  industries,  giving,  as 
far  as  possible,  actual  instances  and  figures  : — 

1.  As  facilitating  present  processes  (crystallising,  &c.). 

2.  As  rendering  possible  the  manufacture,  in  Great 
Britain,  of  products  which  the  duty  has  hitherto  prevented. 

3.  As  affecting  the  position  of  British  manufactures  in 
regard  to  foreign  competition. 

4.  As  to  the  branches  of  industry  which  the  duty  on 
alcohol  has  crippled  or  destroyed. 

The  Council  has  appointed  a  Committee,  consisting  of 
the  President,  Hon.  Treasurer,  Dr.  W.  S.  Squire,  Mr.  David 
Howard,  Mr.  A.  G.  Green,  Mr.  Walter  F.  Reid,  Mr.  A. 
Gordon  Salamon,  Mr.  Thos.  Tyrer,  and  Mr.  J.  C.  tJmuey, 
to  consider  and  report  on  this  question. 


CbanijfS  of  atiUit^s!* 

When  notifying  new  addresses,  members  are  requested  to 
write  them  distinctly,  and  state  whether  they  are  temporary 
or  permanent.  Multiplication  of  addresses  is  also  to  be 
avoided  as  tending  to  create  confusion.  When  sending 
subscriptions,  the  nse  of  the  form  attached  to  the  application 
helps  in  the  verification  of  addresses,  on  which  the  safe 
delivery  of  the  Journal  depends. 


Clark,  Jno.,  I/o  Hampstead;  Broadway   Works,  Millwall 

Dock,  E. 
Crosby,   Thos.,   l/o    Briton    Ferry ;    Llauelly    Steelworks, 

Llauelly,  South  Wales. 
Denison,  J.  R.,  l/o  Du<:kworth  Grove  ;  18,  Duckworth  Lane, 

Bradford,  Yorks. 
Dick,  John  ;   Journals  to  e/o  John   Dick,  Ltd.,  77,   York 

Street,  Toronto,  Canada. 
Goyder,  G.  A.,  l/o  School  of  Mines  ;  Journals  to   12,  Pirie 

Street,  Adelaide,  S.  Australia,  Assayer  and  Analyst. 
Hall,   Arch.   D.,    l/o   Bisliopsgate    Street ;    7,   Eenchurch 

Avenue,  London,  E.G. 
Hall,  Wm.  F.,  l/o  Transvaal ;  c/o  Wanderer  G.  M.  Co., 

Selukwe,  Rhodesia. 
Haworth,  Dr.  E.,  l/o  Stanley  Villas ;  Sunnyside,  Norman 

Road,  Runcorn. 
Hunt,  Charles,  l/o  Birmingham ;   15,  Victoria  Street,  West- 
minster, S.W. 
Jackson,  Saml.,  l/o  London  ;  c/o  Binny  and  Co.,  Madras, 

India. 
Kay,  Wm.  E.,  l/o  Sale ;  Marple  Lodge,  Marple,  Cheshire. 
Lazell,    E.    W. ;   Journals   to    1416,   South    Penu   Square, 

Philadelphia,  Pa.,  U.S.A. 
North,  E.  Gordon  N.,  l/o  Bella  Vista ;   Pefia  de  Hierro, 

por  Rio  Tinto,  Huelvu,  Spain. 


Pilgrim,  J.  A.,  l/o  Scacombe;  e/o  S.  Mc  Arthur  and  Co.! 

7,  The  Temple,  Dale  Street,  Liverpool. 
Pringsheim,  Dr.  H.  H.,   l/o  New  York  City  ;  909,  Harrisot 

Street,  Syracuse,  N.Y,,  U.S.A. 
Pullman,  E.  E.,  l/o   Surbitonj  Alverstoke,   Clandon  Eoad 

Guildford. 
Ritson,  T.  N.,  l/o  Kendal ;  1,  West  Cliff  Villas,  WestClit 

Road,  Ramsgate. 
Townsend,  C.  F.,  l/o  Swanley  ;  1,  Morgan  Road,  Bromley 

Kent. 
Williams,  Rowland,  l/o  Aldcliffe  Road;  Hale  Cote,  Haver 

breaks,  Lancaster. 

CHANGES   OF  ADDRESS  SEQUIBED. 

Crawford,  Alex.,  l/o  113,  Fenchurch  Street,  E.C. 
Eckel,  E.  C,  l/o  State  Museum,  Albany,  N.Y.,  U.S.A. 
Hawliczek,  Jos.,  l/o  2,  Princes  Avenue,  Liverpool,  S. 
Jones,  C.  H.,  l/o  Minas  de  Rio  Tinto,  Huelva,  Spain. 

JBtatbs* 

Booth,  Geo.,  Irk  Vale  Dyeworks,  Middleton,  Manchester. 
Fulton,  H.  B.,  120,  Sinclair  Road,  Kensington,  W.   Sept.  li 
Gladstone,  Dr.  J.  H.,  F.R.S.,  17,  Pembridge  Square,  Londoi| 
W.     Oct.  6. 


Xtbrrpool  ^fctfon. 


Session  1902—1903. 


Wednesday,  Oct.  29th,  1902. — Address  by  the  Chaiima 
Mr.  F.  H.  Tate. 


^etD  ©orK  ^fctioiu 


Meeting  held  at  the  Chemists'  Club  on  FridayA 
May  23rd,  1902. 


MK.    OtlFPOBD    RICHARDSON    IK    THE    CHA.IB. 


THE    PROPOSED   STANDARDISATION 
CEMENT  ANALYSIS. 

BT  W.  HAKRT  8TANOER  AND  BERTRAM  BLOOKT. 

It  may  be  accepted  that  the  rapid  increase  of  what 
essentially  a  chemical  industry  has  involved  the  attcnti 
and  activity  of  more  and  of  abler  chemists  than  had  bef< 
concerned  themselves  with  the  study  of  the  chemistry 
cement.  As  a  natural  consequence,  results  aud  methc 
which  were  at  one  time  thought  adequate  are  now  uni 
going  criticism  and  revision.  It  is  not  so  long  ago  that  t 
average  English  cement  maker  scarcely  realised  that  he  » 
essentially  a  chemical  manufacturer,  and  he  was  apt  ; 
overlook  the  fact  that  a  properly-equipped  laboratory  unt 
the  control  of  a  competent  works  chemist  was  the  keri 
and  bfaiu  of  his  undertaking.  It  is  peculiarly  gratifying!' 
learn  that  already,  in  one  of  the  great  ccment-produc^ 
countries  of  the  world,  the  chemist  has  so  complett 
established  himself  that  he  feels  the  time  for  self-critici 
has  come,  and  is  prepared  to  subject  his  conventiol. 
methods  to  a  rigorous  scrutiny.  .  ' 

We  conceive  that  this  aim  is  promineut  in  the  mil* 
of  your  Committee.  With  it  we  are  in  hearty  agreeme. 
But  from  the  proposition  that  a  standard  method  of  cem': 


A  St 
Vat 
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iUysis  should  be  formulated  and  enj  lioed  with  the  great 
iifht  of  authority,  whiih  it  must  have,  as  origiuating 
11  Tour  Committef.  we  must,  most  respectfully  bit  very 
mctly,  dissent.  We  would  ur»e  our  objection  with  the 
■re  vigour  in  that  we  are  entirely  at  one  with  the  main 
ieot  of  your  C>mimttee,  which  is  the  attainment  of 
■iiracv  in  analytical  results ;  accuracy  of  results  neces- 
■Iv  me.ins  uniformity  of  results,  but  it  is  indipendent 
iiniforiuity  of  methoJ. 

It  may  be  admitted  that  in  certain  branches  of  chemical 
rk,  such  as  the  examination  of  manures,  of  soils,  asphalts, 
1  the  like,  a  standard  method  of  testing  is  defensible  on 
score  of  convenience.*  With  our  present  knowledge  it 
inpossible  usefully  to  report  upon  these  materials  without 
.Hog  recourse  to  arbitrary  procedures.  But  all  this  is  not 
ilysis.  In  a  given  sample  of  steel  there  is  a  definite 
eentage  of  sulphur;  it  is  the  business  of  the  chemist  to 
ermine  that  percentage  accurately ;  his  method  of  doing 
is  not  to  be  dictated.  The  erection  of  a  standard  method 
which  every  chemist  shall  be  required  to  conform  is, 
oar  judgment,  a  false  step,  and  will  result  in  grave 
onvenience. 

mpressed  by  the  great  pains  which  have  been  taken  by 
ir  Committee  in  collecting  the  experiences  of  many 
aibts  expert  in  the  analysis  of  cement,  we  have  ventured 
ut  before  you  a  description  of  our  own  method,  hop.ing 
t  it  may  serve  to  illustrate  the  general  tendency  of 
;lish  practice.  Although  freely  communicated  at  all 
•s  to  those  interested  in  the  subject,  it  has  never  been 
jshed.  We  are  glad  to  submit  it  to  the  New  York 
[ion  of  the  Society  of  Chemical  Industry. 
\ow,  a  perfect  method  of  cement  analysis  must  be 
:Limate.  We  must  determine  every  definite  constituent, 
it  tricalcium  silicate  or  uncombined  lime.  No  such 
hod  of  analysis  is  known.  Therefore  it  is  necessary  to 
ise  the  second  best.  The  total  quantity  of  each  active 
eria!  must  be  determined  with  accuracy,  and  from  ex- 
ience  of  the  behaviour  of  cements  of  similar  composition, 
led  by  theoretical  consideration  of  what  that  composition 
iild  be,  the  quality  of  the  material  must  he  appraised.  In 
ning  a  judgment  on  this  point,  properly  contrived 
hanicdl  tests  for  soundness  are,  in  our  opinion,  in- 
c  >ensable. 

I  is  clear  that  a  cement  made  from  chalk  and  clay,  or 
1  n  calcareous  rock  and  limestone,  should  be  free  from 
'  Qxed  material  j  i.e.,  the  whole  of  the  silicates  should  have 

a  so  fully  acted  on  by  the  lime  as  to  form  basic  silicates 
ly  decomposable  by  acids.  In  the  laboratory  this  may 
done,  and  this  condition  is  approached  by  well-made 
ker  prepared  by  the  rotatory  process,  but  is  never 
ined ;  there  is  always  a  certain  quantity  of  unattacked 
ecus  material.  The  amount  may  be  1  per  cent,  or  less, 
,  if  regarde  1  merely  as  a  diluent — for  it  is  completely 
t — may  appear  unimportant.  But  its  importance 
omes  manifest  when  its  genesis  is  considered.  It  has 
ilted  from  the  imperfection  of  the  combination  of  the 
■f  base,  lime,  with  the  acid  oxides  constituting  the  rest 
he  cement,  and  is  therefore  a  criterion  of  the  success 
ch  has  attended  the  processes  of  mixing  and  burning, 
method  of  analysis  which  fails  to  take  account  of  this 
or  can  he  satisfactory,  and  this  is  a  ground  for  objection 
'  he  process  proposed  by  yonr  Committee, 
he  amount  of  insoluble  residue  usually  present  may  be 

I I  from  the  accompanying  tables  of  analyses,  selected  to 
or  a  fairly  wide  range  of  manufacture.  (See  Appendix.) 
Jiay  be  said  that,  in  general,  a  cement  containing  sub- 
itially   more   than    1   per  cent,  of   insoluble  residue  is 

i  ty  in  one  respect  or  another, 
'ur  own  method  stated  in  detail  is  as  follows:  — 
a  the  first  place,  considerable  precautions  are  taken  in 

t  phng,  which,  if  carelessly  conducted,  is   productive   of 

•  ly  errors.  According  to  the  usual  Government  require- 
its,  the  cement,  when  ground,  is  filled  into  bins  of  about 
to  250  tons  capacity,  and  of  such  area  that  the  average 

I  th  does  not   exceed  5  ft.     With  this  depth  it  is  prac- 

t^ven  in  the  cases  cited,  the  standards  are  in  constant  need  of 
i  'lOD,  and  would  be  swept  away  at  once  by  the  device  of  a  rational 
1  ess  of  proximate  analysis. 


ticable  to  dig  down  into  the  heap,  and  obtain  a  simple  at 
any  required  point.  Four  or  more  samples  are  taken  at 
different  places  on  the  heap;  eich  sample  weighs  about 
!00  lb.,  and  represents,  as  nearly  as  possible,  the  whole  of 
the  cement  at  that  point  from  surface  to  base.  The  joint 
simples  are  well  mixed  ou  a  clean  floor,  and  from  25  — 49  lb. 
are  taken  from  this  heap.  It  may  be  acceptei  that  the 
resulting  sample  fairly  represents  the  average  of  the  cement 
in  that  particular  delivery.  In  addition,  a  check  sample  is 
taken  during  the  operation  of  loading,  in  which  case  it  is 
possible  to  draw  a  small  portion  from  each  barrel  as  it  is 
filled.  This  highly  representative  sample,  when  examined, 
is  found  to  be  substantially  identical  in  quality  with  the 
original  sample  drawn  from  the  heap.  It  must  be  concluded 
that  the  method  is  satisfactory,  ani  adequate  for  the  purpose 
in  view. 

The  cement  sampled  in  the  way  described  is  too  well 
mixed  to  need  auxiliary  sampling,  and,  in  modern  manu- 
facturing practice,  too  well  ground  to  need  grinding  in  the 
laboratory. 

Its  analysis  is  conducted  in  the  following  manner  :  — 

(!)  For  Silica  and  Chief  Bases,  0"5  grm.  is  placed  in  a 
shallow  dish  about  6  ins.  in  diameter,  swirled  round  with 
a  few  c.c.  of  water  until  thoroughly  mixed.  .Vbout  20  c.c. 
of  hydrochloric  acid  of  sp.gr.  1'15  are  then  added,  and  the 
swirling  continued  for  a  few  minutes.  The  cement  is  thus 
dissolved  almost  completely,  and  n  >  silica  is  precipitated. 
The  dish  with  its  contents  is  placed  oa  a  hot  plate,  taken  to 
dryness,  covered  with  a  ciock  glass,  and  baked  on  a  triangle 
St  a  temperature  of  at  least  200'  C.  for  an  hour.  This  part 
of  the  procedure  is  essential.  Silica  can  be  completely 
dehydrated  and  rendered  insoluble  when  it  is  spread  out  in 
a  thin  even  film  and  heated  in  this  manner.  A  lower 
temperature  in  a  great  bulk  of  material  in  which  part  of  the 
silica  is  enclosed  and  isolated  from  the  heating  surface 
means  loss  of  silica.  Want  of  appreciation  of  this  necessity 
has  been  the  cause  of  all  the  elaborate  processes  of  heating 
in  air  ovens,  repeated  evaporations,  and  the  like  which  have 
been  devised  from  time  to  time.  For  cement  handled  in 
the  way  described  these  proceedings  are  wholly  unnecessary. 
We  have  examined  the  filtrates  from  silica  thus  separated  for 
dissolved  silica,  and  found  them  substantially  free  there- 
from. The  belief  that  there  is  some  special  difficulty  in 
separating  the  whole  of  the  silica  of  cement  by  a  single 
evaporation  probably  arises  from  a  false  analogy  with  the 
case  of  more  acid  silicates.  These  need  to  be  fused  with 
comparatively  large  quantities  of  sodium  carbonate,  and,  in 
consequence,  the  silica  is  ultimately  obtained  in  the  midst 
of  a  mass  of  sodium  chloride.  Consider  a  small  particle  of 
silica  perched  by  chance  on  the  crest  of  a  good-sized  crystal 
of  sodium  chloride ;  consider  a  .similar  particle  enclosed 
in  a  group  of  such  crystals  ;  satisfactory  dehydration  by 
heatiug  the  dish  from  below  must  evidently  be  nearly  im 
possible.  In  analysis  of  acid  silicates  which  need  fusion 
with  sodium  carbonate,  it  is  our  practice  to  evaporate  the 
filtrate  from  the  bulk  of  the  silicate,  and  to  recover  any  which 
may  have  escaped  in  this  manner,  but,  according  to  our 
experience,  a  second  evaporation  is  unnecessary  for  cement ; 
being  unnecessary,  it  is  undesirable,  as  increasing  the 
number  of  manipulations  and  chances  of  error. 

The  residue  obtained  ou  evaporation  in  the  maimer 
described  is  digested  with  about  30  c.c.  of  hydrochloric  acid 
of  sp.  gr.  1  •  15,  and  the  silica,  together  with  the  insoluble 
residue,  is  filtered  off.  The  filtrate  is  returned  to  the  dish 
in  which  the  cement  was  dissolved,  and  an  excess  of 
ammonia  is  added.  It  will  be  observed  that  no  addition  of 
ammonium  chloride,  as  such,  is  made.  Most  commercial 
samples  obtainable  from  the  dealers,  and  labelled  "  chemi- 
cally pure,"  "  Puriss,"  and  the  like,  are  grievously  impure  ; 
pure  hydrochloric  acid  and  pure  ammonia  can,  in  general, 
be  more  readily  obtained  j  therefore  we  prefer  to  make  the 
ammonium  chloride  in  situ.  The  solution  in  the  dish  is 
gently  heated  until  nearly  all  the  excess  of  ammonia  has 
been  driven  off.  This  stage  is  one  of  some  delicacy.  The 
removal  of  the  excess  of  ammonia  is  necessary  to  ensure 
the  precipitation  of  the  whole  of  the  alumina  ;  also  the 
evaporation  must  not  be  pushed  too  far,  else  some  alumina 
will  re-dissolve.  No  guide  is  so  reliable  as  a  well-trained 
nose.      When  properly  conducted  the  separation  is  exact ; 
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the  whole  of  the  alumina  and  ferric  oxide  is  precipitated, 
and  the  i.recipitaie  is  free  from  lime.  The  precipitate  is 
filtered  off  and  well  washed,  without  the  use  of  the  filter- 
pump;  in  our  opinion,  much  mischief  has  been  wrought  by 
its  indiscriminate  emplovment.  In  all  fiUrations  we  have, 
after  manifold  trials,  discarded  the  use  of  the  filter-pump. 

The  filtrate  from  the  alumina  and  ferric  oxide  is  collected 
into  a  beaker,  and  to  it  about  25  c.c.  of  ammonia  (contain- 
irp  half  its  volume   of  solution  of  0-880  sp.  gr.)  is  added. 
The  mixture  is  brought  to  its  boiling  pomt,  and  iH  c.c. 
of  a  4  per  cent,   solution   of  ammonium  oxalate  is  poured 
in      It  is  proper   to  remark  that  we  in  no  way  attach  im- 
portance to   the  use  of  the  exact  quantities   named ;    the 
process  can  be  equallv  well  performed  by  a  skilled  chemist 
who  uses  just  what  his  experience  suggests  ;  the  figures 
are  merelv  set  down  to  complete  the  description  of  our 
scheme,  and  for  the  convenience  of  our  critics.     The  precipi- 
tated calcium  oxalaie  is  boiled  for   two  or  three  minutes, 
allowed  to  settle  for  about  an  hour,  and  then  filtered.      Ihe 
operation,   if   pr..perlT  conducted,  will  separate  all  but  a 
verv  trifling  proportion  of  the  lime,  and  the  precipitate  will 
be  free  from  magnesia.     The  possible  remnant  of  hme  is 
recovered  at  the  rext  operation      It  will   he  seen  that,  in 
our   opinion,   doub  e    precipitations   are    unnecessary;    m 
eeneral   with  snch   straifihttorward  separations   as  that   of 
alumina   and    ferric   oxide   from   lime,  and  of   lime    from 
m-ignesia.  a  clean  precipitation   can  be  obtained  by  a  single 
operation  conducted  with  skill  and  knowledge.    Such  double 
precipitations   are  properly  confined    to  the   separation  of 
less  well  defined  bodies,  with  which  the  process  is  one  of 
fractionation  rather  than  scission. 

The  filtrate  from  the  calcium  oxalate  is  evaporated  in  a 
porcelain  dish  until  a  pasty  residue  is  obtained,  40--50  c.c. 
of  nitric  acid  (sp.  gr.  1-4)  is  added,  and  the  heaiiug  con- 
tinued until  the  ammonium  salts  have  been  broken  up  and 
their  products  volatilised. 

This  excellent  process,  due,webelieve,  to  Lawrence  Smith, 
is  essential  in  the  conduct  of  all  analyses  where  large 
quantities  of  ammonium  salts  accumulate.  We  would  draw 
Tonr  Committee's  attention  to  this  point ;  in  their  suggested 
scheme  it  appears  to  have  been  overlooked.  This  may 
have  arisen  trcm  the  fact  that  most  of  the  cements  made  in 
the  United  States  contain  at  least  2  or  3  per  cent,  ot 
magnesia,  and  thus  the  need  for  destroying  ammonium 
salts  is  less  pressing.  It  happens  that  in  the  Thames  and 
Medway  district  in  England,  which  is  the  largest  of  the 
centres  cf  the  industry,  the  usual  amount  of  magnesia  is  not 
greater  than  1  per  cent.  This  small  quantity  is  not  easy 
to  precipitate  completely  in  a  large  volume  of  liquid  loaded 
with  sahs  of  ammonium.  But  there  is  another  reason  lor 
obtaining  a  clean  and  concentrated  solution.  However 
carefullv  any  analysis  may  be  conducted,  however  well 
purified"  may'  be  the  reageuts,  and  however  retractory  the 
vessels  used,  it  is  certain  that  as  it  proceeds  impurities  will 
accumulate.  These  may  be  removed,  and  small  quantities 
of  the  substances  to  be  determined  may  be  recovered,  it  all 
extraneous  matter  be  got  rid  of  and  the  solution  be  reduced 
to  its  primitive  concentration. 

To  revert  to  ihe  description  of  our  process.  The  residue, 
after  the  destruction  of  ammonium  salts,  is  dissolved  in  a 
few  c.c.  of  water  and  about  six  drops  of  hydrochloric  acid 
of  sp  gr  1-15.  Excess  of  ammonia  and  two  drops  ot 
ammoDium  oxalate  solution  (4  per  cent.)  are  added,  and 
the  mixture  is  heated.  A  small  precipitate  is  obtamed,  which 
is  fihered  off.  In  ordinary  routine  work  it  usually  weighs 
about  0- 0015  prm.,  and  consists ofabout  0 ■  OOlOgrm. of  sihca, 
and  the  balance  of  aluminn,  ferric  oxide,  and  hme.  Ihe 
two  latter  belong  to  the  cement,  and  in  specially  close  work 
must  be  sepurated  and  added  to  the  values  for  the  mam 
precipitates.  Under  ordinary  conditions  this  i.s  scarcely 
necessary.  The  silica  is  most  probably  denved  from  the 
glass  and  porcelain  vessels  which  have  been  used,  and 
partly,  perhaps,  from  the  dust  inevitable  in  a  city  atmo- 
sphere It  is  better  neglected.  The  filtrote  from  this  small 
precipitate  contains  the  whole  of  the  magnesia  in  concen- 
irated  solution,  free  from  excess  of  ammonium  salts  and 
easv  to  precipitate  cleanly  and  completely  To  obtain 
it  io  c.c.  of  ammonia  (50  per  cent,  of  0880  solutiou)  and 
2  c.c.  of  a  10  per  cent,  solution  of  sodium  phosphaie  are 


added.  On  shaking  and  standing  for  two  hours  a  well- 
crystallised  precipitate  is  obtained,  which  is  filtered  and 
washed  with  ammonia  (10  per  cent,  of  O'SSO  solution). 
The  various  precipitates  are  dealt  with  as  follows  ■ 


^^  . J J 

The  silica  and  insoluble  residue,  the  alumina  and  ferric 
oxide,  and  the  lime  as  calcium  oxalate,  are  dried  and  placed, 
together  with  Iheir  filter-papers,  in  platinum  crucible*  aud 
burnt  off  gently  at  the  mouth  of  a  gas  mufile  ;  when  the 
paper  is  consumed  and  the  calcium  oxalate  is  decomposed 
to  carbonate  or  thereabouts,  the  three  crucibles  are  placed 
inside  the  muffle  and  ignited  at  the  full  temperature  attain- 
able (about  1 ,050°  C.)  for  one  hour.  Two  sets  of  precipitate! 
are  commonly  worked  off  in  a  single  muffle. 

By  this  means  all  are  brought  to  the  slate  of  anhydrous 
oxides  and,  except  in  rare  cases,  need  no  re-ignition.  Th« 
magnesium  ammonium  phosphate  is  burnt  off  moist  in  iti 
filter-paper  in  porcelain  at  the  mouth  of  the  muffle,  brashec 
out,  and  weighed  as  pyrophosphate. 

(2)  For  Insoluble  Residue  and  Sulphuric  Anht/dride.-\ 
A  second  portion  of  0*5  grm.  of  cement  is  decomposed  »l 
before,  and  evaporated  to  dryness  iu  the  same  way.  As  i 
is  not  intended  for  the  determination  of  silica,  there  is  ni 
need  to  bake  the  residue.  The  contents  of  the  dish  ar. 
taken  up  in  10 — 15  c  c.  of  hydrochloric  acid  of  sp.  gr.  I'll 
and  filtered,  leaving  as  much  as  possible  of  the  residue  ii 
the  dish.  The  silica  on  the  filter  is  washed  back  into  th 
dish  and  digested  with  a  satuiated  solution  of  sodium  cat 
bonate  (not  caustic  soda).  The  whole  of  the  silica  activ 
and  uselul  in  the  cement  is  dissolved,  and  the  inert  act 
silicates  are  left. 

This  insoluble  residue  is  most  thoroughly  washed,  ignite' 
at  the  mouth  of  a  gas  muffle,  and  weighed,  and  the  weigh 
is  deducted  from  that  of  the  silica  plus  insoluble  residu 
obtained  from  the  previous  portion,  thus  giving  the  quantit 
of  combined  effective  silica. 

This  method  by  difference  is,  in  our  opinion,  preferable  t 
the  direct  determination  of  the  silica  in  ihe  sodium  carbonal 
solution.  The  principal  reasons  are,  that  the  method 
more  accurate,  because  it  is  easier  to  render  tin-  whole  c 
the  silica  insoluble  by  evaporating  the  solution  of  thecemei 
itself  than  it  is  to  recover  the  silica  from  a  considerab 
bulk  of  sodium  carbonate  solution  ;  also,  that  no  specie 
purity  of  the  sodium  carbonate  is  necessary,  and  silid 
originally  present  in  it,  or  extracted  from  the  vesse; 
used,  has  no  influence  on  the  results;  further,  that  thei 
is  a  considerable  saving  of  time  both  in  evaporating  an 
filtering. 

The  original  acid  solutiou  from  this  second  portioo  i 
0-5  grm.  is  precipitated  with  5  c.c.  of  a  saturated  solulio 
of  barium  chloride  at  the  boihng  temperature.  The  boilir 
is  continued  for  about  three  minutes,  and,  after  standiogfi 
one  to  two  hours,  the  solution  is  filtered  and  the  bariu 
sulphate,  moist,  together  with  the  filter-paper,  is  ignited 
the  mouth  of  a  gas  muffle  and  weighed.  We  have  fom 
that  this  proceeding  is  admissible  with  quantities  of  bariu 
sulphate  not  exceeding  2  or  3  ccntigiius.  When  lar;; 
amounts  are  weighed,  as  in  the  analysis  of  gypsum,  plaster 
pyrites,  and  the' like,  it  is  essential  to  dry,  separate,  ai 
ignite  the  filter-paper  first,  then  adding  the  bulk  and  r 
igniting.  With  cements  of  ordinary  composition  no  80( 
precautions  are  requisite. 

(3)  For  Loss  on  Itjnilion  ;  Carbonic  Anhydride  Of 
Water.— 0-5  grm.  of  the  cement  is  ignited  in  platinum  f 
half  an  hour  in  a  gas  muffle  at  a  temperature  well  below  t 
maximum  obtainable,  e.g.,  about  800'  C.  This  precauti 
is  neccssarv,  inasmuch  as  fierce  ignition  may  drive  i 
sulj.huric  anhydride  (SO3)  and  give  too  high  a  resa 
This  point  appears  to  have  been  overlooked  by  yo 
Committee. 

(4)'i="or  C0~. — 2  to  5  grms.,  according  to  the  charact 
of  the  cement,  "are  decomposed  with  hydrochloric  acid 
the  ordinary  manner,  and  the  COj,  after  purification  throu 
a  silver  sul'phate  tube  and  drying,  as  usual,  is  collected  in 
weighed  potash  bulb. 

(5)  For  Alkalis.— I  grm.  of  the  cement  is  decompos 
in  the  way  already  described,  and  the  silica  and  chief  bat 
got  out  as  usual.  The  ammonium  salts  are  destroyed  w 
nitric  acid,  and  the  final   residue,  containing  magnesia  a 
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ikalis,  i^<  treated  with  baryta  and  afterwanls  with 
uimoniara  carhonate,  aud  the  alkalis  are  converted  into 
hlorides,  weighed  as  such,  and  sepanvted  by  the  use  of 
latinum  chloride. 

The  determination  of  CO.j,  aud  of  alkalis,  is  not  u.sually 
ecessary  wliere  the  analysis  is  directed  metely  to  the 
, valuation  of  the  cement.  A  knowledge  of  the  percentages 
f  silica,  insoluble  siliceous  matter,  alumina  and  ferric 
side  jointly,  of  lime,  magnesia,  sulphuric  anhydride, 
ad  combined  water  plus  carbonic  anhydride,  generally 
utficea. 

(6)  Separation  of  Alumina  and  Ferric  Oxide. — This  may 
e  carried  out  on  the  mixed  precipitate  after  ii'.nitiou,  or  on 

separate  portion  of  cement.  In  the  former  case  the 
irecipitate  is  fused  with  potassium  bisulphate  and  the  melt 
issolved  in  hydrochloric  acid.  The  .■solution  is  precipitated 
.ith  ammonia,  dissolved  in  hydrochloric  acid,  the  solution 
oncentrated,  and  poured  into  excess  of  caustic  soda 
)repared  from  the  metal.  The  alkaline  solution  is  heated 
0  near  boiling,  to  ensure  the  dissoluii<m  of  the  alumina, 
'he  operation  is  best  conducted  in  platinum.  The  solution 
■i  diluted  so  as  to  allow  it  to  be  filtered  through  paper,  and 
he  ferric  o.'cide  collected,  dissolved  in  hydrochloric  acid, 
nd  precipitated  with  ammonia,  filtered,  ignited,  and 
veigbed.  The  ignition  may  be  performed  over  a  Bunsen,  as 
here  is  not  the  same  difficulty  in  completely  dehydrating 
erric  oxide  as  there  is  with  alumina.  If  desired,  and  as  a 
heck,  the  alumina  is  recovered  from  the  caustic  soda 
lolotion. 

It  is  generally  more  convenient  to  obtain  the  joint 
immonia  precipitate  from  another  portion  of  the  cement, 
ind  to  separate  the  ferric  oxide  aud  alumina  in  this  by  the 
laustic  soda  process  ;  the  bisulphate  fusion  and  recovery 
if  the  oxides  from  the  melt  are  thus  avoided.  In  the  event 
if  manganese  being  present  in  sensible  amount,  as  it  is  in 
Human  and  Medina  cements,  and  in  cements  made  from 
jlast  furnace  slag  or  adulterated  with  the  same  material, 
he  ammonia  precipitation  must  be  carried  out  in  the 
jresenee  of  bromine.  Using  a  little  bromine  throughout, 
;he  manganese  finally  appears  with  the  iron,  and  can  be 
iatisfactorily  separated  by  a  basic  acetate  precipitation. 

(7)  For  Sulphides. — In  general,  these  are  present  in  such 
jinaU  quantity  that  they  may  be  ignored.  They  are, 
bowever,  of  more  importance  when  slag  products  arc 
reated.  The  best  process  is  to  dissolve  the  cement  in  hydro- 
chloric acid  in  an  atmosphere  of  coal-gas,  and  collect  the 
tIjS  in  lead  aeetite  solution,  finally  weighing  the  precipitated 
:ulphide  as  lead  sulphate. 

Various  minor  constituents  might  be  spoken  of,  but 
enough  has  been  said  to  indicate  the  general  methods  which 
we  have  found  accurate  and  reliable. 

Anali/sis  of  Cement  Haw  Materials. — When  a  mixture 
ready  for  burning  to  cement  is  to  be  analysed,  the  simplest 
and  most  satisfactory  method,  in  the  m;ijority  of  cases,  is 
:o  ignite  1  grm.  in  platinum  at  the  highest  attainable 
temperature  of  a  blast  lamp.  The  product  is  not  cement  in 
the  proper  sense  of  the  term,  inasmuch  as  it  has  never 
reached  a  cliukering  temperature,  but  it  has  been  so  far 
caused  to  combine  that  in  almost  all  instances  the  silicates 
are  thoroughly  attacked,  and  the  mass  is  almost  completely 
soluble  in  hydrochloric  acid;  it  is  then  analysed  as  for  a 
cement.  The  only  objection  to  this  process  is  that  some 
SOj,  properly  belonging  to  the  cement  as  made  under 
mauufacturing  conditions,  is  expelled.  But,  in  practice,  the 
amount  of  SO3  left  in  the  cement,  whether  made  by  the 
rotatory  process  or  by  older  methods  using  fixed  kilos, 
depends  on  so  many  conditions,  not  excluding  those 
determined  by  tbe  composition  of  the  fuel  and  the  manner 
in  which  it  is  burned,  that  any  attempt  to  reproduce  these 
conditions  precisely  m  a  laboratory,  and  to  secure  tbe 
appearance  in  the  ignited  material  of  the  same  quantity  of 
SO3  as  that  present  in  clinker  made  on  a  large  scale,  are 
likely  to  be  nugatory.  Using  this  process,  a  product  is 
oi)tained  so  nearly  fluxed  that  the  insoluble  siliceous 
material  is  very  small.  If,  through  coarseness  of  grain  of 
the  raw  materials  or  imperfect  heating,  the  amount  be 
sensible,  this  residue  must  be  separated  and  analysed  like 
any  other  insoluble  silicate. 


The  analysis  of  each  of  the  uiiini.\i-d  raw  materials 
hardly  comes  within  the  scope  of  this  paper ;  they  may 
he  treated  according  to  the  usual  principles  of  mineral 
analysis.  A  single  word  of  warning  will  suffice.  The 
insoluble  residue  from  a  moderately  siliceous  limestone 
(one  containing  i — i  per  cent,  of  such  material)  may,  and 
often  does,  contain  so  much  alumina  as  to  influence 
substantially  the  composition  of  cement  prepared  from  it. 
This  alumina  will  often  turn  the  scale  of  opinion  in  con- 
sidering tbe  value  of  the  raw  material.  It  is  well  known 
that  the  commonest  fault  with  raw  materials  from  a  given 
site  is  that  they  are  too  poor  in  alumina  aud  too  rich  in 
silica.  If  the  inr-oluble  siliceous  residue  from  the  larger 
constituent  (the  limestone)  he  reckoned,  as  it  often  is,  as 
being  substantially  silica,  whereas  it  contains  a  tangible 
amount  of  alumina,  an  error  will  arise,  and  the  materials 
receive  less  than  their  due. 

Before  passing  from  this  description  of  our  method,  we 
would  draw  atiention  to  certain  details  of  working  which 
are  of  sutiicient  practical  importance  to  merit  consideration. 
The  first  is  the  purity  of  the  chemicals  used.  Such 
essential  reagents  as  hydrochloric  and  nitric  acids,  according 
to  our  experience,  cannot  be  procured,  in  England,  of 
suflicient  purity  for  general  analytical  use.  Redistillation 
in  the  laboratory  is  necessary  to  obtain  a  satisfactory 
quality. 

Most  of  the  remaining  reagents  can  be  bought  either 
sufficiently  pure  or  containing  only  such  impurities  as  do 
not  interfere  with  the  work  of  analysis.  The  water  must 
be  distilled  in  the  laboratory. 

The  filter  papers  must  all  he  extracted  with  hytlrochloric 
and  hydrofluoric  acids,  and  most  thoroughly  washed  with 
water.  The  ordinary  extracted  filter-paper  sold  by  the 
dealers  is  not  good  enough  for  accurate  work.  There  are 
a  few  to  be  obtained  which  are  excellently  free  from  ash, 
but  these  are  usually  special  filter-papers  of  close  texture 
intended  for  certain  troublesome  precipitates.  Now,  for 
silica  or  alumina  and  ferric  oxide  such  a  filter-paper  is  far 
too  slow  ;  the  ordinary  loose-textured  quick  filters  are  far 
too  impure.  In  consequence  of  this  we  extract  the  whole 
of  our  filter-papers,  buying  ordinary  English  and  Swedish 
unextracted  filters  fitted  for  rapid  and  for  difficult  filtrations 
respectively,  and  purifying  them  to  a  point  as  good  as,  or 
better  than,  that  reached  by  the  best  filters  procurable  in 
the  market.* 

We  would  review,  very  briefly,  the  chief  points  in  the 
scheme  of  analysis  formulated  by  your  Chairman,  and 
modified  in  accordance  with  the  suggestions  of  Mr.  Hille- 
brand,  which  appears  on  page  30  of  the  Journal  of  the 
Society  of  Chemical  Industry  for  January  15th,  1902.  It 
is  there  proposed  to  determine  silica  by  two  evapora- 
tions on  the  water-bath.  We  think  that  a  single  evaporation, 
conducted  in  the  manner  described  above,  is  at  least 
equally  accurate,  and  is  certainly  more  rapid.  In  the  next 
place,  the  insoluble  inert  silicates  are  reckoned  as  sihca, 
or,  alternatively,  the  silica  which  they  contain  is  regarded 
in  the  same  light  as  the  silica  active  and  useful  as  a 
constituent  of  the  cement.  We  submit  that  this  is  an 
error.  If  this  process  be  accepted,  a  grain  of  quartz  or  a 
piece  of  flint  ranks  equally  with  the  silica  of  the  cement 
proper. 

As  to  the  determination  of  alumina  and  ferric  oxide,  we 
believe  a  second  precipitation  to  be  unnecessary  if  the 
first  be  skilfully  conducted  ;  the  same  holds  for  the  precipi- 
tation of  the  lime  as  calcium  oxalate.  The  ignition  of  this 
lime  over  the  blowpipe  is  so  tedious  and  uncertain  (as 
must  be  obvious  when  one  considers  the  atmosphere 
surrounding  the  precipitate)  that  the  use  of  a  good  muffle 
is  almost  indispensable  to  secure  an  accurate  and  constant 
weight.  We  do  not  think  that  auy  cement  chemist  of 
experience  is  likely  to  adopt  so  cumbrous  a  process  as  that 
of  titration  by  permanganate,  if  he  have  means  to  convert 
the  calcium  oxalate  into  lime  by  suitable  ignition.  The 
precipitation  of  magnesia  in  a  sohition  loaded  with  ammo- 
nium salts  seems  to  us  likely  to  lead  to  error  ;  destruc- 
tion of  the  ammonium  salts  by  nitric  acid  is,  in  our  belief, 

•  The  quantity  of  ash  of  a  3-in.  filter  is  U'UU0u2  Btm.  ;  of  a  S-iu., 
0-00008  grm. 
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preferable.  The  determination  of  loss  ou  ignition  is  difficult 
to  make  ■with  the  blowpipe ;  a  muffle  is  preferable,  and 
the  temperature  must  not  be  so  high  as  to  cause  SO3  to  be 
driven  off. 

It  will  be  seen  that  a  scheme  most  carefully  contrived 
and  thought  out  by  skilful  and  experienced  workers  still 
exhibits  features  to  which  exception  may  be,  not  un- 
reasonablj',  taken.  Ko  better  example  could  be  fouud  of 
the  impracticability  of  arriving  at  a  standard  scheme  of 
analysis  which  will  commeDd  itself  to  all  specialists  entitled 
to  be  heard  in  the  matter.  It  is  certain  tliat  there  will 
always  be  differences  of  view  and  differences  of  method 
among  chemists.     It  is  well  that  it  should  be  so. 

We  have  set  down  everything  in  detail,  hoping  to  gain 
a  little  from  the  friendly  criticisms  of  chemists  who  may 
have  studied  this  ([uestion  from  points  of  view  which  have 
not  presented  themselves  to  our  consideration.  But  whilst 
welcoming  such  criiicism,  we  would  ask  that  it  should 
be   divided   into    two   parts.      The  first  and  easier  is  the 


discussion  of  the  methods  which  we  ourselves  have  foun 
effective  ;  the  second  is  a  larger  matter.  Is  it  desirabl 
that  chemists  should  use  and  enjoin  standard  methods  f< 
determining  chemical  entities?  We  unhesitatingly  sa 
"No."  Such  demand  as  there  is  for  standard  methoc 
has,  in  our  opinion,  a  foundation  of  fallacy.  The  manufa: 
turer  wants  a  uniform  method,  correct  or  not ;  he  woul 
prefer  that  the  buyer's  chemist  and  the  seller's  chemii 
should  agree,  than  that  either  should  be  right.  This  wi,^ 
proceeds  from  ignorance,  and  must  be  suppressed.  K 
permanently  useful  results  can  be  obtained  by  a  fals 
concord.  It  is  the  business  of  the  chemist,  trained  i 
disregard  advantages  and  to  think  wholly  of  the  trut' 
to  guide  the  manufacturer  to  a  belter  goal.  The  adoptio 
of  routine,  the  formulation  of  a  standard,  can  but  lead  i 
stagnation,  and  ultimately  to  disaster.  Let  ihere  he  fr| 
play,  and  if  uniformity  is  to  be  attained,  let  it  come  wle 
peifection  is  reached;  sboit  of  that,  it  is  at  once  a  cbimei 
and  an  incubus. 
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PPENDIX. 
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Silica 
(SiO^l. 

Insoluble ;  Alumina      ^tZ'^    1 

Lime 
(CaO). 

Magnesia 

(MgO). 

Sulphuric 
Anhy- 
dride 
(SO3). 

Carbonic 
Anhy- 
dride 
(COj). 

-Water 
(HiO). 

Alkalis 
(K.,0. 
NajO). 

1 

Specific 
Gravitj 

Residue. 

(Al.OJ.      (Fe/.),). 

English 

1 
21-34 

0-88 

10-70 

02-10 

1-09 

1-36 

1-46 

0-77 

S-160 

22 -.S6 

0-90 

11-42 

62-12 

1-01 

1-39 

0-64 

0-26 
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2-2 -4B 

1-08 

lO-fi-2 

61-84 

0-9S 

1-28 

0-98 

0-78 
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21-60 

1-00 
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1-00 

1-63 

0-62 

0-67 

3-175 

-20-66 

1-26 
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6i-00 

1-02 

1-42 

1-08 

0-5B 

8-165 

20-80 

1-48 

11-84 

62-16 

1-02 

1-23 

0-66 

0-92 

8-175 

22  36 

0-82 

12-f,il 

61-18 

1-03 

■    1-28 

0-4* 

0-40 

3-176 

21-96 

1-08 

12-16 

60-76 

l-oi 

1-47 

0-86 

0-70 

3-165 

•22-44 

1-68 

12-30 
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0-96 

1-60 

0-92 

0  8(1 

3-156 

22-08 

1-04 

11-92 

61-84 

1-02 

1-10 

0-34 

0-66 

3-176 
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1-20 
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1-08 

1-06 

0-76 

l-Oo 

3-140 

21-04 

4-60 

12-36 

58-43 

1-02 

1-30 

0-56 

0-70 

3-U5 

21-68 

4-32 

12-10 

58-06 

1-02 

1-37 

0-68 

0-97 

3-150 

21-56 

6-28 

12-5t 

56-86 

1-02 

1-32 

0-40 

1-02 

3-150 

21-38 

5-60 

12-20 

!->7-10 

1-02 

1-.34 

0-40 

1-00 

3-160 
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]0-8l> 
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1-54 

0-00 

0-80 

8-180 
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1-38 
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1-37 

0-44 

0-50 
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0-85 
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11-60 
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1-02 

1-63      j                 0-50 

1-01 
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22-06 
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008 
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0-57 
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0-99 
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1-12 
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1-00 

1-32 

0-78 

0-80 

3-165 

22-94 
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11-70 

57-90 

0-99 

1-46 

2-04 

1-07 

3-115 

22-76 

0-84 

11-58 

60-72 

1-01 

1-58 

0-64 

0-87 

3-166 

23-76 

2-40 

11-12 

57-90 

0-96 

1-60 

3-50 

0-70 

S-075 

20-44 

0-60 

9-92 

Cl-04 

0-99 

1-81 

1*22 

0-98 

3-140 
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0-88 

7-6O       j       4-20 

61-42 

1-02 

1-60 

0-16             0-29 
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a-180 

Irish- 

19-98 
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60 -33 

1-16 

1-82 

4-20                 (       0-56 
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1-60 

2-0(1 

1-26 
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16-96 
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1-27 

1-69 
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28-68 

2-04 

10-66 

59-36 

1-01 

1-60 

1-26 

0-39 

3-135 

16-04 

16-82 

8-30 

60-88 

0-69 

2-40 
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0-41 
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—^ — 1 

Ferric 

Sulphuric 

Carbonic 

■ 

Silica 

Insoluble 

Alumina 

Lime 

Magnesia 

Anhy- 
dride 
(SO3). 

Anhy- 
dride 
(COs). 

-Water 

Potash        Soda 

Specific 

(SiOJ. 

Residue. 

(Al^Oa).  !  {feM. 

(CaO). 

(MgO). 

(H,0). 

(K2O).      (Na/)). 

Onivity. 

German  . . . 

22-02 

0-60 

6-36            4-06 

62-16 

1-33 

1-36 

u-75             0-09 

Nil      1      0-62 

3-145 

]»-80 

0-90 

5-82            2-68 

62-84 

0-81 

1-16 

1-72             2-80 

Trace    1      183 

s-m 

20-60 

0-94 

7-10            3-48 

61-02 

1-92 

2-07 

0-90              1-14 

0-93 

s-iso 

20-18 

0-76 

10-62 

62-48 

1-12 

1-63 

2-76 

0-56 

S-08S 

22-12 

(l-SO 

10-86 

eo-8B 

1-12 

1-45 

2-00 

0-79 

S-125 

20-40 

0-64 

7-60 

3-34 

&3-32 

1-24 

1-72 

0-67      '      0-G3 

Nil      1      0-47 

3-140 

21' 46 

0-92 

6-82 

3-18 

60-40 

1-62 

2-02 

1-88            0-98 

Nil      1      1-18 

3-m 

22-00 

0-92 

7-02 

2-84 
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0-31 

1-03 
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Belgian .... 

22-40 

1-00 

8-28 
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0-95 

1-37 

1-30 

0-60 
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24-06 

0-68 

8-02 
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0-94 

0-36 
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0-78 

*'l^ 
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1-16 

4-60      j       3-50 
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1-65 

1-11 

1-43      1      2-77 

Trace    ]     0-96 
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French 

21-68 

0-92 

10-68 

60-10 

1-01 

<r9i 

0-96 

0-76 

8-180 

22-20 

1-20 

10-76 

61-04 

1-02 

0-99 

1-60 

1-19 

3-116 

Rotatory : 

1 

American 

20-36 

0'44 

7-26 

3-24 

61-90 

3-10 

1-86 

0-33 

1-97 

0-04 
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German.. 

2.S-16 

0-41 

9-18 

3-06 

62-96 

0-80 

0-11 

0-06 

0-42            Nil 

English.. 

23-88 

0-24 

7-S4      '      3-70 

61-40 

1-02 

0-70 

1-86 

0-18 

•  • 

21-14 

0-34 

11-06 
1 

64-02 

1-08 

1'02 

0-76 

1 

0-68 

•• 
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DiSCDSSION. 

'  Dr.  W.  F.  HiLLEBRAND  said  that  the  authors  claimed 
i  hat  it  was  a  confession  of  lack  of  skill,  or  of  ignorance, 
vben  a  chemist  coulJ  not  efifect  a  clean  separation  at  one 
rial  of  such  bodies  as  iron  and  aluminium  from  calcium 
|ind  magnesium,  and  of  calcium,  in  its  turn,  from  magnesium. 
.iven  30  years  ago  such  a  hold  charge  would  not  have 
)a!sed  unchallenged,  for  cTen  Bunsen  never  professed  to  be 
ible  to  accomplish  such  results,  as  not  onlj'  his  writings 
mt  his  instructions  to  his  students  showed.  That  was 
ong  ago,  when  the  mechanism  of  chemical  reactions  was 
ess  understood  than  it  was  to-day,  and  when  the  demands 
or  accuracy  were,  in  general,  less  rigid  than  at  the  present 
ime.  If,  during  the  interval,  any  one  thing  more  than 
mother  had  been  made  clear,  it  was  the  insufficiency  in 
.heir  original  form  of  many  methods  of  separation  that  ■ 
vere  once  regarded  as  good.  The  authors  seemed  to  ignore  t 
•Dtirely  the  advances  in  analytical  and  physical  chemistry 
»hich  had  thrown  so  much  light  on  the  supposed  mechanism 
if  chemical  reactions,  and  the  causes  that  interfered  with 
complete  separations,  even  in  those  cases  which  were  cited 
IS  affording  clean  "  scissions  "  at  one  operation.  The 
■omments  of  Messrs.  Stanger  and  Blount  on  the  uselessuess 
if  double  precipitations,  and  of  duplicate  determinations, 
fould  hardly  receive  the  approval  of  any  chemist  who 
inew  what  a  serious  reality  had  to  be  contended  with  in 
:oucomitant  precipitation,  occlusion,  solid  solution,  or 
ihatevcr  one  might  choose  to  call  it. 

Silica. — It  was  true  that,  as  claimed,  the  exposure  over 
I  large  surface  in  a  thin  film  of  the  evaporated  hydrochloric 
■olution  of  a  cement  free  from  admixture  with  introduced 
alt  gave  a  more  perfect  separation  of  silica  than  when 
hose  conditions  were  not  fulfilled  (see  also  "Common 
Errors  in  the  Determination  of  Silica,"  J.  Amer.  Chem.  Soc, 
24,  367).  Messrs.  Stanger  and  Blount  claimed  that,  by 
leating  such  a  film  at  200°  for  at  least  an  hour,  a  separation  j 
)f  silica  fully  equal  to  that  resulting  from  two  evaporations 
It  steam-bath  temperature  resulted.  The  experience  of 
C)ameron  and  others  seemed  to  contradict  this,  but,  never 
saving  himself  operated  at  the  temperature  designated,  it 
•eemed  worth  while  to  put  the  matter  to  further  test. 

A  portion  of  the  cement  analysed  a  year  ago  and  reported 
ipon  by  himself  to  the  Committee  was  at  hand.  It  had 
since  ihat  time  increased  in  weight  by  absorption  of  more 
moisture  and  carbon  dioxide,  and  hence  showed  a  lower 
iilica  content  than  when  first  analysed.  One  half-grm.  of 
:his  was  evaporated  with  hydrochloric  acid  in  a  broad  (6  in.) 
lish  as  directed  by  Jfe.-srs.  Stanger  and  Blount.  A  ther- 
mometer resting  on  the  bottom  of  the  covered  platinum 
dish  registered  for  an  hour  and  a  half  about  177°  C.  The 
silica  obtained  was  20 '40  per  cent.,  and  from  the  filtrate, 
!>y  a  second  evaporati-n  on  the  steam-bath,  was  recovered 
3-34  per  cent.;  ii  total  of  20' 74  per  cent.  But,  the 
temperature  of  the  plate  not  being  quite  up  to  that  desig- 
nated by  the  authors,  a  second  determination  was  made, 
vvith  the  thermometer  at  205° — 210°  C.  for  one  hour  and  a 
quarter.  lu  this  case  only  20 "07  per  cent,  was  obtained  at 
first,  and  from  the  filtrate  an  additional  0  66  per  cent., 
giving  a  total  of  20 ■73  per  cent.,  practically  identical  with 
that  obtained  in  the  first  case.  The  claim  of  the  authors 
did  not  seem  to  be  well  founded. 

If  so  low  an  error  as  0*34  per  cent,  could  be  counted  on 
in  every  case,  which  was  quite  impossible,  in  his  opinion, 
this  might  possibly  be  regarded  as  a  sufficient  approach  to 
the  truth  by  the  cement  maker,  and  it  might  not  be  worth 
while  to  dispute  the  claim  of  Messrs.  Stanger  and  Blount, 
that  their  method  was  to  be  preferred  on  the  score  of 
rapidity.  But,  as  shown  in  his  own  report,  the  error  did 
not  stop  there.  It  reappeared  with  an  opposite  S'gn  in  the 
alumina,  where,  because  of  the  much  smaller  percentage  of 
that  ingredient,  the  relative  error  might  be  several  times  as 
grciit  as  nith  the  larger  percentage  of  silica.  Was  this  a 
matter  of  no  consequence  ? 

The  method  of  drying,  however,  had  the  merit  of  great 
rapidity,  and,  if  coupled  with  a  second  evaporatioa,  could 
very  well  he  substituted  by  the  Committee  for  continuous 
drying  ou  the  water-  or  steam-bath,  though  the  silica  would 
be  less  pure. 


Alumina,  Iron,  Lime,  ^lagnesia. — If  the  authors  were 
able  at  a  single  operation  to  separate  10  per  cent,  or  there- 
abouts of  alumina  and  ferric  oxide  from  60  or  more  per 
cent,  of  lime  and  some  magnesia,  by  the  use  of  ammonia, 
they  were  singularly  skilful  or  fortunate,  but  at  the  same 
time  they  offered  the  strongest  possible  argument  for 
uniformity  ia  methods,  since,  as  shown  by  the  report  of 
the  Committee,  others,  when  employing  v;iriations  of  the 
method,  could  not  furnish  agreeing  resuUs. 

If  the  authors  had  consulted  the  paper  by  Richards, 
McCaffrey,  and  Bisbce  (Proc.  Amer.  Acad.,  36,  377, 
and  Zeits.  auorg.  Chem.,  28,  ?1).  referred  to  in  his  report 
to  the  Committee,  they  would  hardly  have  ventured  the 
statement,  that  by  their  method  of  procedure  the  lime  pre- 
cipitated as  oxalate  would  he  wholly  free  from  magnesia. 
Doubtless,  with  the  low  magnesia  contents  of  the  cements 
of  Great  Britain,  as  shown  by  their  paper,  the  error  was 
less  than  with  American  cements,  and  Messrs.  Stanger  and 
Blount  might  be  quite  justified,  from  a  technical  point  of 
view,  in  deprecating  a  second  precipitation  of  lime.  In  this 
case,  too,  their  treatment  of  the  filtrate  from  the  calcium 
oxalate  was,  undoubtedly,  to  be  preferred,  viz.,  removal 
of  ammoniacal  salts  by  evaporation  with  nitric  acid.  It 
might  be  at  once  admitted  thit,  from  an  analytical  view- 
point, this  procedure  is,  theoretically,  preferable  in  any  case, 
given  pure  nitric  acid,  for  it  admitted  of  much  readier 
separation  of  invariable  contaminations  before  finally  pre- 
cipitating the  magnesia. 

The  objection  urged  by  the  authors  against  the  perman- 
ganate titration  method  for  calcium  oxalate  on  the  score  of 
cumbersomeness  was  difficult  to  understand,  for  it  was  many 
times  quicker  than  ignition  and  weighing  of  the  resulting 
oxide. 

Quite  as  hard  to  understand  was  the  statement  as  to  the 
difficulty  of  securing  constant  weight  for  lime  by  ignition 
over  the  blast  lamp.  Evidently  their  blast  must  be  very 
ineffective  ;  or  did  they  base  their  objection  on  experience 
with  oxalate  which  had  been  precipitated  in  presence  of 
considerable  alkali  salt?  Here  was  a  most  pronounced 
instance  of  occlusion  in  what  the  authors  would  doubtless 
consider  a  straightforward  separation,  where  one  precipita- 
tion with  care  Should  suffice.  Yet  it  was  known  to  most 
chemists  of  to-d.ay,  presumably,  that  a  single  precipitation 
did  not  free  from  alkali,  and  when  such  a  contaminated 
calcium  oxalate  was  blasted  no  constant  weight  could  result 
till  the  included  alkali  had  been  volatilised.  This  doubt- 
less accounted  for  a  statement  he  had  seen  to  the  effect  that 
an  hour  and  a  half's  blasting  was  necessary  to  bring  lime  to 
constant  weight.  His  own  experience  of  20  years  was  that 
10  minutes  is  sufficient  time  to  secure  practically  constant 
weight  with  as  much  as  half  a  grm.  of  lime.  The  ordinary 
Bunsen  flame  sufficed  for  the  ignition  of  verj-  small  amounts 
of  lime,  and  in  a  recent  analysis  0-12  grm.  of  lime  was 
brought  to  such  a  condition  in  10  minutes  by  the  burner 
that  subsequent  blasting  reduced  its  weight  only  1  mgrm. 

Again,  the  authors  were  in  error  in  claiming  that  it  was 
difficult  to  precipitate  small  amounts  of  magnesia  in  presence 
of  much  ammouiacal  salts.  Xeubauer  and  Gooch  inde- 
pendently had  sufficiently  shown  the  contrary.  The  am- 
mociacai  salts  simply  retarded  the  formation  and  influence 
the  composition  of  the  precipitate. 

IiOSS  on  Ignition. — The  authors  condemned  the  use  of  the 
blast  for  determining  loss  on  ignition  (COo-t-HoO)  because 
of  volatilisation  of  SO3,  and  called  attention  to  the  omission 
of  this  point  by  the  Committee.  To  test  this  point,  which  it 
seemed  might  be  well  taken  (for  pure  calcium  sulphate 
when  blasted  did  lose  weight  and  become  caustic),  1  grm. 
of  the  above  mentioned  cement  was  blasted  for  15  minutes 
(more  than  ample  to  expel  the  CO3  and  H5O),  the  crucible 
being  set  in  a  hole  in  an  asbestos  hoard  so  as  to  prevent 
access  of  the  flame  gases  to  the  cement.  The  loss  was 
3'08  per  cent.,  whence  it  might  be  surmised  that  the  1'34 
per  cent,  of  SO3  had  all  bi-en  expelled  by  the  heat,  since 
the  cement  when  first  analysed  contained  but  0'76  per 
cent.  HjO  and  0-63  per  cent.  COj,  a  total  of  1-39.  But  this 
strongly  blasted  cement  was  found  to  yield  to  hydrochloric 
acid  1  ■  47  per  cent.  SO3,  appreciably  more  than  it  held 
originally,  the  excess  doubtless  being  due  to  oxidation  of 
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the  sulphide  in  the  cement  to  sulphate,  either  by  slow  oxida- 
tion during  the  past  year  or  by  rapid  conveision  during 
ignition.  This  objection  of  Messrs.  Stanger  and  Blount  is 
therefore  not  sustained,  though  it  may  very  well  be  that  too 
prolonged  blasting  might  introduce  an  appreciable  error. 
Blast  ignition  seems  quite  as  rational  as  to  follow  the  some- 
what indefinite  instruction  of  Messrs.  Stanger  and  Blount  to 
utilise  the  heat  of  the  front  of  the  muffle. 

Insoluble  Matter. — Another  point  the  authors  made, 
which  on  its  face  seemed  well  taken.  It  was  that  the  com- 
mittee made  no  provision  for  determining  the  matter  not 
attacked  by  hydrochloric  acid.  The  method  of  Messrs. 
Stranger  and  Blount  for  determining  this  insoluble  matter, 
however,  seemed  to  him  to  be  faulty.  In  the  first  place 
evaporation  to  dryne.«s  with  acid  would  decompose  some 
of  the  inert  matter  of  which  it  was  desired  to  get  the  correct 
weight. 

The  second  objection  would  be  made  clear  by  the  follow- 
ing consideration.  When  silica  separated  from  bases  by 
evaporation  was  treated  with  hydrofluoric  and  sulphuric 
acids  a  varying  amount  of  residue  was  invariably  found. 
Now  when  the  silica  of  the  cement  was  treated  with  sodium 
carbonate,  as  the  authors  directed,  this  contaminatiim 
presumably  remained,  and  would  be  weighed  with  the  inert 
silicates,  where  it  did  not  belong.  The  error,  it  was  true, 
tended  to  counterbalance  that  due  to  undue  solvent  action 
of  the  acid  on  the  silicates. 

A  sounder  procedure  he  believed  to  be  the  following  : 
Dissolve  as  quickly  as  may  be  in  dilute  hydrochloric  acid, 
without  undue  beating,  filter  at  once,  and  treat  the  residue, 
if  need  be,  with  sodium  carbouate,  lor  gelatinous  and 
granular  silica  that  may  have  separated  in  small  amount. 
Ill  the  filtrate  the  SO.,  could  be  determined  as  iu  Messrs. 
Stanger  and  Blount's  scheme,  but  it  was  not  necessary  to 
remove  tlie  silica  before  precipitating  the  sulphuric  ion. 

It  was  singular  that  with  the  wide  range  of  texture  in  the 
washed  paper  of  Schleicher  and  Schiill,  all  with  negligible 
ash,  the  authors  should  still  fei-1  it  necessary  to  go  to  all  the 
trouble  and  expense  of  pr.paring  their  own  filter  papers. 

The  recommendation  of  the  authors  to  avoid  the  use 
of  solid  ammonium  chloride,  and  to  prepare  it  in  situ 
as  wanted,  was  quite  justified.  This,  he  was  inclined  to 
think,  was  the  altogether  prevalent  practice  in  the  United 
States. 

As  to  the  claim  that  the  chemist  should  be  untrammelled 
in  his  choice  of  methods  that  may  be  admitted  in  the  case 
of  the  umpire  to  whom  disputes  are  referred,  but  the 
experience  of  the  Committee  in  the  matter  of  cement 
analysis,  and  of  others  in  different  lines  of  analysis,  showed 
the  utter  futility  of  such  a  claim  when  applied  to  the  great 
•  majority  of  works  chemists.  Uniformity  in  analjtical 
results  was  needed  in  many  of  the  great  manufacturing 
industries  more  than  the  extreme  of  exactness,  so  that  com- 
parisons might  be  possible,  but  history  had  shown  clearly 
enough  that  in  the  rush  of  factory  work  such  uniformity 
was  impossible  without  uniformity  in  methods. 

Mr.  Cmffokd  Richardson  was  somewhat  surprised  at 
some  of  the  statements  which  the  paper  contained,  and  it 
would  hardly  seem  Ihat  the  writer  could  have  read  the 
report  of  the  Committee,  especially  Dr.  Hillebrand's 
discussion  of  the  various  determinations,  very  attentively. 
He  could  see  no  reason  whj'  a  uniform  method  (the 
Committee  had  in  no  place  used  the  word  standard)  should 
not  be  applied  to  the  analysis  of  Portland  cement  materials 
as  well  as  to  other  industrial  products,  such  as  fertilisers. 
Analyses  of  Portland  cements  had  been  no  more  concordant 
up  to  the  present  time  than  those  of  fertilisers  were  in  1 880  to 
1885.  Because  a  method  had  beeu  generally  accepted  in 
the  past,  it  was  not  ne  essarily  correct  to-day,  especially  if  it 
could  be  shown  to  contain  striking  defects. 

The  preliminary  results  on  the  samples  distributed  bj'  the 
Committee  showed  that  some  steps  were  necessary  to  bring 
about  uniformity  or  accuracy.  The  descriptions  of  the 
method  of  analyses  employed  by  the  analysts  returning 
these  results,  pointed  without  question  to  the  causes  of  the 
divergencies,  and  the  **  uniform  "  method  of  the  Committee 
suggested  mereh  how  to  avoid  these  errors  in  future  careful 
work.  Each  chemist  could  modify  the  details  of  mani|>ula- 
tion  according  to  his  own  ideas,  or  pay  no  attention  to  them 


at   all  in  his   own  private  work,  but  the  main  principles,  j;  ■ 
double  evaporation   for   silica,  reprecipitalion  for  the  other  f 
constituents,  where  accuracy  was  required  in  work  to  come  > 
before   the   public,   or   to    be   cheeked  by   other  chemists,  i 
seemed  too  well  fixed   at  the  present  day,  from  the  papers 
of  Hillebrand,  Bulletin  No.   176,   U..S.  Geological  Survey, 
J.   Amer.  Chem.  Soc,  24,  362  (1902),  and  others,  to  be; 
open  to  argument.     This   was  certainly  the  case   with  the 
precautions  necessary  in  determining  silica,  as  could  be  seen 
in  Hillebrand's  paper  on  this  subject.     The  method  proposed 
by  Messrs.  Stanger  and  Blount  could  not,   in  his  opinion, 
give    accurate  results  for  the  reason  given  in  Hillebrand's  j 
"Discussion  of  the  Technical  Analyses"  in  the  Committee's!! 
Report  in  the  Journal,  January  15,  1902,  under  the  heading 
"Silica."     If  the  method  pioposed  hy  the  writers  was  what 
they  consider  good  practice,  there  was  nothing  for  them  to 
do  but  disagree. 

The  authors  could  hardly  obtain  a  satisfactory  precipita- 
tion of  iron  and  alumina  by  the  method  described,  and  the 
same  might  be  said  in  regard  to  the  calcium  and  magnesium.! 
The  reasons  were  printed  at  length  on  pages  26,  27,  and  28 
of  the  Journal  for  January  15,  1902. 

It  would  have  been  very  interesting  if  Messrs.  Stanger 
and  Blount  had  been  able  to  insert  in  their  paper  the  resnlts 
of  the  analysis  of  the  materials  distributed  by  the 
Committee,  but,  he  understood  the  samples  sent  them 
miscarried.  It  was  to  be  hoped  that  they  would  do  this 
work  later,  and  join  in  the  examination  of  another  gerieaof  i 
samples  to  be  sent  out  shortly.  | 

The  authors  stated  that  Portland  cement  consisted  of 
tricalciura  silicate  and  triealcium  aluminate.  It  has  been 
shown  by  the  Newberry's  that  if  aluniinatea  were  present,  it 
must  be  in  the  dicalcic  form,  whilst  more  recent  inve8ti-| 
gallons,  confirmed  by  his  own  experiments,  proved  that  in^ 
all  probability  no  aluminates  are  to  be  found  as  such  in| 
well-burned  cement,  but  that  alumina  entered  into  com- 
bination with  both  silica  and  lime  in  the  form  of  double 
silicates,  SiO,,  AI3O3,  CaO,  and  that,  iu  fact,  Portland 
cement  resembled  a  crystalline  rock  of  igneous  origin  where 
the  tricalcic  silicate  had  separated  on  cooling  from  a  magma 
consisting  of  a  double  silicate  not  rich  enough  in  lime  to 
permit  the  further  crystallisation  of  the  tricalcic  or  dicalcic 
silicate.  Some  English  cements  did,  no  doubt,  carry 
aluminates.  _      ^     1 

In  regard  to  the  insoluble  residue  and  its  determinatloni 
in  the  best  American  cement,  he  found  nothing  insoluble  int 
strong  hydrochloric  acid,  that  was  to  say,  they  coDtained  no! 
siliceous  raw  material  or  ash  not  in  combination  with  lime. 
The  suggestion  of  the  authors  for  the  removal  of  am- 
monia salts  before  the  precipitation  of  magnesia  was; 
probably  a  good  one,  and  would  be  given  a  trial.  j 

In  response  to  a  recent  circular  sent  out  by  the  Com-l 
mittce,  inviting  criticism  of  the  method,  a  number  of 
replies  had  been  received,  which  were  all  favourable  to  it,i 
with  one  exception.  Slight  modifications  were,  of  course, 
proposed.  It  was  hoped  to  present  these  criticisms  to  the 
Section  at  another  time,  and  after  the  distribution  of  a! 
furtbtr  series  of  samples  of  slurry  aud  cement  from  the? 
marl  regions. 

The  Authors,  in  reply  to  the  discussion,  stated  that  they 
were  much  obliged  to  Dr.  Hillebrand  for  his  criticisms  and 
for  the  pains  he  had  taken  to  deal  with  the  various  points 
which  they  had  raised.  Ue  had  in  some  degree  misunder- 
stood their  position  with  regard  to  the  need  for  douhle 
precipitations  tor  the  separation  of  iron  and  alumiuium 
from  calcium,  and  calcium  in  its  turn  from  magnesium. 
They  did  not  suggest  that  such  double  precipitations  were 
not  desirable  and  necessary  in  certain  cases,  but  they  kiiewl 
from    experience    aud    direct    experiment    that   a  secoud' 
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ecipitation  was  not  requisite  in  the  analysis  of  cement 
the  first  were  properly  conducted.  The  foregoing  results, 
^tained  in  the  course  of  ordinary  daily  work,  without 
lecial  treatment  or  precaution,  would  prove  this  point. 
JThe  amount  of  silica  left  in  solution  (0-0009  grm.  on  the 
15  grm.  taken)  was  altogether  inconsiderable,  and  was 
'deed  scarcely  more  than  the  difference  to  be  expected  in 
plicate  determinations.  The  silica  also  had  been  analysed 
d  found  to  be  free  from  all  impurity.  There  was  really 
•  difficulty  in  separating  silica  certainly  and  accurately  in 
ment  by  a  single  evaporation,  and  the  authors  felt  no 
;Ubt  that  if  Dr.  Hillebrand  would  experiment  further  he 
jjuld  obtain  equally  satisfactory  re-ults. 
As  regards  the  purity  of  the  precipitate  of  ferric  oxide 
d  alumina  obtained  by  a  single  precipitation  in  the  course 
ordinary  routine  work,  the  following  figures  were 
;5tructive.  Two  such  precipitates  were  analysed  and 
and  to  contain  : — 


Ver  Cent. 
01) 

Xil. 


Per  Cent. 
0-22 
Nil. 


The  silica  (amounting   in   weight   to   O'OOOo  grm.   and 

0011  grm.  respectively)  was  more  likely  to  be  due  to 

St  and  outside  imparities   than  to  residual  silica  in  the 

uient  itself.      Lime   was    absent,   probably   because   an 

iple  quantity  of  ammonium  chloride  was  used. 

The  authors  were  well  acquainted  with  what   had  been 

itlen   on   the   separation   of    lime    from   magnesia,    and 

reed   that  in   highly  magnesian  cements  a  double   pre- 

jutation  might  be  advisable.     But  with  Portland  cements 

'Dtainiug  up  to  3  per  cent,  of  magnesia  (which  covered 

least  90  per  cent,  of  the  world's  output)  there  was  no 

ch  necessity.      Their   own   analyses   showed   that  in  the 

esence  of   a  sufficiency  of  ammonium   chloride   a   clean 

paration  could  be  effected  by  a  single  precipitation.     The 

rimonium  salt  should  be  removed  before  precipitating  the 

iguesia,  for  although,  as  stated  by  Dr.  Hillebrand,  magnesia 

ild  eventually  be  precipitated  in  the  presence  of  a  good 

al   of    ammouium    chloride,   yet   it   was    obtained   more 

■  ickly,   cleanly,   and    certainly    when    only    a    moderate 

'antity  was  present. 

.The  objection  felt  by   the  authors  to  the  permanganate 

ithod  for  determining  lime,  was  based,  as  they  had  stated, 

its  cumbersomeness.     When  the  lime  had  been  obtained 

oxalate,  and  washed,   nothing  remained   but  to   put  it, 

!  as  it  was,  filter-paper  and  all,  in  a  crucible,  and  ignite 

-  in  the  muffle  ;  with  the  permangate  process,  the  pre- 

itate  had  to  be  washed  off,  dissolved,  heated,  and  titrated. 

hen  the  result  was  obtained  it  was  usually  erroneous,  and 

any  case  failed  to  measure  the  lime  directly,  but  only  by 

erence.     The  blast  lamp  was  ineffective,  not  because  of 

temperature,  but  on  account  of  its  atmosphere ;  their 

perience  was  based  not  on  the  precipitation  of  lime  in 

e  presence  of  salts  of  the  alkalis,  but  when  these  were 

■•ent.     A  good  muffle  should  be  used. 

The   authors  were  much  interested  in  Dr.  HiUebtaud's 

periments  on  the  determination  of  "loss  on  ignition"  of 

imple  of  cement,  and  would  be  glad  of  his  opinion  as  to 

cause  of  the  abnormal   results  which  he  had  obtained. 

It  the  experiment,  though  interesting,  hardly  touched   the 

estion  at  issue,  which  was,  that   cement,  if  ignited  at  a 

igh  temperature,  was  apt  to  lose,  not  only  COj  and  U2O, 

Mt  also  SOj.     Of  this   they  had   ample  analytical   proof, 

A  any  scheme  for  analysis  which  would  avoid  this  error 

ist  take  account  of  this  fact.    In  their  own  case,  they  had 

deavoared  to  define  the  temperature  roughly  as  that  at 

e  mouth  of  the  muffle.     This  corresponded  with  800°  C, 

ording  to  actual   measurement.     .A  higher  temperature, 

).,  l,00b°— 1,100'  C,  would  cause  loss  of  SO3. 

rhe  necessity  for  determining  the  insoluble  residue   and 

tarnin<?  it  distinct  from  active  and  useful  silica  had  been 

erlooked   by   the   Committee,   and   Dr.  Hillebrand   now 

digested    methods    by    which    this    omission    might    be 

medied.      The  authors  ventured   to  think  that  on   trial 

would  find  their  own  method  preferable.      That  portion 


<if  the  siliceous  matter  which  could  fairly  be  reckoned  as 
inert  and  useless  was  resistant  to  the  action  of  acid  even  on 
evaporation,  and  repeated  determinations  showed  its  per- 
centage to  be  constani;  in  a  given  sample  of  cement.  The 
belief  that  silica,  separated  from  the  bases  by  the  action  of 
hydrochloric  acid  ou  cement,  contained  impurities,  was 
directly  contradicted  by  their  own  experiments;  the  two 
counterbalancing  errors  thought  by  Dr.  Hillebrand  to  occur 
therefore  disappeared.  Filter-papers  of  loose  texture,  such 
as  were  known  as '*  English  "  filter-paper,  were  extremely 
useful  for  rapid  filtration  of  silica  and  alumina,  and  could 
not  be  bought  tree  from  ash.  The  ordinary  "ashless 
filters  "  were  not  good  enough  for  exact  work,  and  with  a 
proper  system  of  extraction  a  far  better  filter-paper  could 
be  readily  prepared. 

The  authors  were  glad  to  know  that  Dr.  Hillebrand 
considered  that  chemists  acting  as  referees  in  disputed  cases 
should  be  untrammelled  by  "  standard "  methods.  If  a 
similar  liberty  could  not  be  accorded  to  works  chemists 
(which  they  ventured  to  doubt),  it  would  appear  that  the 
training  of  the  works  chemist  rather  than  the  codification 
of  methods  was  a  matter  for  attention.  But  if  a  standard 
were  10  be  erected  it  was  evidently  necessary  that  it  should 
be  accepted  by  consulting  chemists  at  large.  In  this  respect 
the  method  devised  by  Ur.  Hillebrand  and  en  lorsed  by  the 
Committee  was  somewhat  unfortunate.  A  process  which 
confused  quartz  and  insoluble  sihcates  with  the  active  silica 
of  cement  could  not  receive  the  suffrages  of  cement  experts, 
and  unless  these  were  obtained  its  claim  to  be  considered  a 
standard  was  untenable. 

In  reply  to  Mr.  Clifford  Richardson  the  authors  were 
glad  to  be  able  to  assure  him  that  they  had  studied  with 
much  care  the  whole  of  the  documents  to  which  he  referred. 
His  comparison  between  the  analysis  of  fertilisers  and  of 
cement  and  its  materials  was  not  exact.  In  the  former, 
certain  arbitrary  figures  had  to  be  obtained,  and  nee  led 
arbitrary  methods  for  their  determinatioa  ;  in  the  latter, 
plain  analytical  separations  sufficed,  and  could  be  accom- 
plished by  any  competeut  chemist  in  any  way  he  thought 
P'-oper.  From  their  own  experience  they  were  compelled 
tj  contradict  his  st.atemeut  that  in  the  best  American 
cement  there  was  no  insoluble  residue.  The  remainder  of 
Mr.  Richardson's  observations  had  been  sufficiently  dealt 
with  in  their  reply  to  Dr.  Hillebrand. 

REPORT  OF  THE  SUB-COMMITTEE  ON' 

axiFoR-Mirv  IX  analysis  of  materials  for 

THE  PORTLAND  CEMENT  INDUSTRY. 
(This  Journal,  Jan.  15,  19U2,  12 — 30.) 

EBRiTA. 

Page  14,  foot  of  second  column,  aualysis  6267  should 
read  '■  62-87." 

Page  15,  top  of  first  column,  last  two  lines  of  analysis 
should  read — 

SO3 1-34   +  1-34  1-34   + 

S     0-09    +  0-09   + 

not — 

SOj 1-34   +         :       1-34     :         134   + 

S       009  +         :  ;        0-09   + 

Page  2i),  last  number,  under  column  headed  4,  should  be 
'■  lOil-OS,"  not  "  108-08." 

Pa.;e  26,  in  second  column,  last  two  lines  in  p.aragraph 
headed  "  Modes  of  Attack,"  omit  commas  after  "  case  "  and 
"  latter." 

Page  26,  in  second  column,  fourth  line  of  paragraph 
headed  "  Silica,"  omit  comma  after  "  substantiaily." 

Page  27,  first  column,  ssveuieeu  liues  from  bottom,  omit 
final  5  in  ■'  results." 

Page  28,  second  column,  under  paragraph  "  Loss  on 
Ignition,"  sentence  six  lines  from  bottom  of  par.igraph 
should  begin,  "  It  is  important,  therefore." 

Page  29,  first  column,  under  paragraph  "  Conclusions," 
sixth  line,  omit  comma  after  "  washing  "  and  chin^e  "  of" 
to  "  or." 
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Page  29,  first  column,  last  line,  add  an  «  to  "  manipu- 
lation." 

Page  29,  secoud  column,  fourth  line  ahote  paragraph 
beginning  MgO.  change  "  the  "  liefore  "  CaO  "  to  "  toi" 

Page  30,  second  column,  last  line  of  paragraph  beginning 
with  JIgO,  before  "cooled  "  insert  "  ignited." 

Through  an  oversight,  the  description  of  the  method  of 
solution  was  incorrectly  given.     The  second  sentence  in  the 


paragraph  entitled  "Solution"  should  read,  "It  ij  th 
transferred  to  an  evaporating  dish,  preferably  of  platinj 
for  the  sake  of  celerity  in  evaporation,  moistened  ul 
enough  water  to  prevent  tumping,  covered  with  a  »ai 
glass,  and  ten  c.c.  of  strong  hydrochloric  acid  added  li 
digested  until  solution  is  completed.  It  is  then  diluted  v.i 
about  fifty  c.c.  of  water  and  digestion  allowed  to  go  on  r 
fifteen  minutes." 
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I.-PLANT,  APPAEATUS  km  MACHINERY. 

English  Patents. 
Mining  Poadered,    Granulated,   or   Similar   Substances ; 

Apparatus  for .     C.   Duckworth,  Colne,  Lancashire. 

Eng.  Pat.  16,230,  Aug.  13,  1901. 

Purely  mechanical. — R.  A. 

Casks,  Barrels,  Drums,  or  any  other  Receptacles  containing 
Fluids;  Better  Detection  of  the  fiurreptitiotis  Abstraction 

of  the  Contents  of .     J.  Wright,  Salford,  Lancashire. 

Erg.  Pat.  17,276,  Aug.  29,  1901. 

The  tap  or  cock  of  the  cask  or  other  receptacle  is  enclosed 
in  a  casing  provided  with  electric  contacts,  which  close  the 
circuit  of  an  alarm  when  the  tap  or  the  casing  is  opened. 

—  R.  A. 
Cenirifuyal    Machines.     3.    W.    Macfarlane     and   A.    R. 

Robertson,  both  of  Glasgow.     Eng.  Pat.  17,478,  Aug.  31, 

1901. 

"  In  centrifugal  machines  having  fluid  pressure  bearings,  a 
fluid  pressure  "  is  employed  "  ia  excess  of  that  necessary  to 
support  the  revolving  parts,  and  suitable  bearings  are  pro- 
vided to  oppose  the  upward  tendency  thus  developed."  In 
machines  driven  by  fluid  pressure,  two  or  more  motor 
whcils  are  employed,  which  may  be  used  separately  for 
getting  up  and  maintaining  speed,  or  for  obtaining  difl'erent 
rates  of  speed.  The  dischaige  opening  in  the  bottom  of  the 
revolving  basket  is  provided  with  a  valve,  which  can  be 
lifted  or  lowered  by  hand,  and  placed  in  a  given  position, 
while  the  machine  is  in  motion. — R.  A. 

Filler    Presses;    Improvements    in .     J.    Wilson  and 

The  Wilson  Filter  Syndicate,  Ltd.,  Glasgow.     Eng.  Pat. 
18,373,  Sept.  14,  1901. 

To  facilitate  the  removal  of  the  cake,  links  are  cimuecled  to 
the  plates  and  frames,  so  that  on  drawing  back  the  shifting 
head,  the  frames  are  tilted. — J.  W.  H. 


Towers;   Cooling .     J.  Lever,  MancheetcHH 

Eng.  Pat.  20,489,  Oct.  14,  19ul.  ^^ 

Highly  porous  drain  tiles,  which  are  formed  froD» 
mixture  of  sandy  clay  and  sawdust,  the  latter  being  biit 
out  in  firing,  are  employed  in  the  towers.  The  lowers  e 
constructed  and  arranged  in  successive  stages,  so  that  r 
may  circulate  freely  throughout  the  structure. — R.  A> 

Liquids  with  Gases ;  Apparatus  for  Saturating  , 

Malmendier  and  M.  Stuhler,  Cologne,   Germany. 
Pat.  2144,  Jan.  27,  J902. 

The  invention  relates  to  aerating  apparatus.  A  veal 
communicatiEg  with  the  gas  supply  receives  from  at 
near  its  base  a  spray  of  the  liquid  to  be  saturated  with  g 
this  jet,  being  below  its  level,  circulates  the  whole  of  t 
liquid  in  the  vessel.  Means  are  described  lor  keepingit' 
level  of  the  liquid  constant,  &c. — J.  W.  H. 
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Ammonia-alisorption    Befrigerating     and     like   Mochii  f 

Absorlier  for .     A.  Osenbruck,  Bremen,  Germi°. 

Eng.  Pat.  1.1,667,  .luly  14,  1902. 

"  Inner  and  outer  cooling  jackets  are  provided  at  the  lo  r 
part  of  the  absorber,  through  which  jackets  the  whol'f 
the  cooling  water  is  supplied  from  the  top  to  the  botto" 
or  reversely,  "  through  spiral  windings,  in  order  fioall^o 
enter  the  top  of  a  serpentine  cooling  coil  arranged  in  • 
gas  and  fluid  space  of  the  absorber,  which  coil  is  prrfeniy  T 
provided  externally,  or  externally  and  internally,  \ll  ' 
spiral  sheet-metal  strips  enlarged  conically  downward.-.'j 

— E-  i/    .1 

m 

Abrasive    Materials,    known    as    "  Chitled-iron-shot,"  *''' 
Industrial   Purjioses    [Sand-blast,  .'ilvnc-uorking,  ^i  I 

Manu/aclure    of  ;    also     Machinery,     Apparent, 

and  lianl  therefor,     d.  T.  Pearson,  Burnley,  Lancasljli.    M 
Eng.  Put.  4081,  Feb.  18,  1902. 

Reference   is    made   to    U.S.   Pats.    7499    of    1877    4 
446,986-7-8  of   1891,  and  Eng.   Pats.   9617  of  1887    d 
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18of  1891,  the  objtLts  of  the  present  patent  being  to 
viate  oxidation  and  the  formation  of  irregular,  stalked, 
hollow  shot,  &c.  The  liquid  metal  is  blown  direct  into 
mail  covered  receiver,  containing  a  comparatively  small 
iintitv  of  water,  through  a  truncated  cone-shaped  tube. 
|ich  surrounds  or  encloses  the  jet  of  steam  and  spray  of 
I'mised  metal,  to  within  a  short  distance  of  the  surface  of 
■:  water,  the  air  between  the  tube  and  the  water  being 
pelled  by  the  \oUime  of  steam.  The  water  is  circulated 
tough  the  receiver  and  two  tanks,  and  serves  to  carry 
;ay  slag  or  other  waste  from  the  receiver.  The  atomised 
••tides  are  dried  by  means  of  the  heated  gases  of  a  cupola, 
li  are  afterwards  passed  to  a  screening  mechanism.  A 
jtable  mixture  of  metallic  substances  for  forming  the 
Ihot "  consists  of  cast  and  hcrap  iron,  pulverised  alu- 
lium,  and  a  small  percentage  of  spiegeleisen. — R.  A. 

^cid  Substances  [Dlaching,  Cream,  Lanoline,  Ointments, 

.(•];  Apparatus  fur  Drawing  off .     A.P.  Myuders, 

iolland.     Eng.  Pat.  8118,  April  7,  1902. 

E  apparatus  is  for  drawing  off  viscid  substances  into 
;ls,  tins,  tubes,  &c.  The  discbarge  valve  is  opened 
ivly  by  cam  action,  and  closed  suddenly  by  a  spring 
en  released  by  the  cam. — E.  A. 

icousLiqmds  [Syriips,  Tar,  Paint,  Rird-Lime,  Pitch, ^c.^ 

n  Measured  or  other  Quantities  ;  Method  of  and  Appara- 

■  for  (^ontrotliny  Itie  Delivery  of ,  chiefly  designed 

r  use  in  Filling  Jars,  Tins,  and  other  Receptacles   with 

uchLit)uids.  C.  F.  Mcndbam,  LonOon.   Eng.  Pat.  13,271, 

Time  11.  1902. 

E  flow  of  liquid  is  cut  off  at  the  delivery  orifice  by  means 

i  jet  of  air,  which  is  caused   to  impinge   on  the   liquid 

icg  the  closing  of  the  orifice. — K.  A. 

mishing  of  Metallic  Articles;  Wrappers,   Receptacle, 

T  Packing  Materials  for  Preventing  the .     F.  Flor 

nd  E.  Murmann,  A'ienna.  Eng.  Pat.  14,184,  June  23, 
902. 

prevent  the  tarnishing  action  of  sulphide  of  hydrogen, 
hurous  or  sulphuric  acid,  &c.,  the  wrappers,  recep- 
-,  or  packing  materials  employed,  are  impregnated  with 
joniated  cupric  hydroxide,  or  other  suitable  ammoniated 
per  salt.  In  the  case  of  packing  paper,  the  impregnating 
ition  may  be  added  to  the  paper  pulp. — R.  A. 

n.-FUEL.  GAS.  AND  LIGHT. 

.  tural  Gas  in  Sussejr.  The  Times,  Sept.  10,  1902,  and 
Engineer,  Sept.  26,  1902,  312.  (See  also  C.  Dawson, 
inarterly  J.  of  the  Royal  Geol.  Soc,  Aug.  n,  1898.) 

•n  six  years  ago,  the   London,  Brighton,  and   South 

'  St  Railway  Company,  in  searching  for  an   underground 

r-supp!y,   discovered  the  presence  of  natural   gas  at 

hfieid,  Sussex,  about  46  miles  from  London.     About  a 

ago  a  company  was  formed  for  the  exploration  and 

opmeut  of  this  occurrence  of  gas,   and   rights  were 

:red  for  sinking  boreholes  over  an   area  of  300  square 

: ;  at  the  present  time,  the   company  has  half  a  dozen 

Dgs,  one  of  which  is  completed  and  reaches  to  a  depth 

'  I'D  ft     In  the  deepest  hole  there  is  a  pressure  of  200  lb. 

1  the   square   inch,   and   it  is   found   that    the   pressure 

i  eases  steadily  as  the  holes  pierce  deeper  into  the  bed  of 

I  )us  sandstone  that  covers  the  gas-bearing  strata.     The 

( JUt  of  the  deepest  boring  is  about  15  million  cb.  ft.  per 

'      The  gas  comes  from  the  Kimmeridge   clays,    and, 

I  ing  regard  to  the  area  over  which  these  are  known  to 

t'ud   (trom  Dorset  to    the  Pas   de   Calais),   it    appears 

ijiable  that  the  East  Sussex  gas-field  is  larger  than   any 

k  irn  to  exi.st  in  America.     The  gas,  which  has  a  distinct 

tttrof  petroleum,  contains  72-5  per  cent,  of  methane,  5'5 

I;  cent,  of  higher  hydrocarbons,  4  per  cent,  ol    carbon 

■.loxide,  and   18   per  cent,  of  ox; gen;    it   is  free  from 

C'On  dioxide,  ammonia,  and  sulphuretted  hydrogen.    The 

tiposilion  of  the  gas  from  different  boreholes  appear*  to 

■Tactically  the  same.     The  proportion  of  methane  is  less 

'  1  is  found  in  many  natural  gases  from  American  sources, 

t"  the  amount  of  higher   hydrocarbons   is   greater,  and 

<:  eqnently  whilst  the  American  gas,  burned  in  an  Argand 
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or  ordinary  fish-tail  burner,  is  practically  devoid  of  illumi- 
nating power,  the  English  gas,  without  any  prenous  enrich- 
ment, gives  a  light  of  12 — 14  candle-power.  The  gas 
possesses  a  high  calorific  value,  a  smaller  volume  being 
consumed  for  equal  light, 
with  incandescent  mantles, 
than  of  coal-gas.  It  is 
also  well  adapted  for 
power  purposes,  no  pre- 
liminary scrubbing  or 
cleaning  of  any  kind  being 
required.  At  the  present 
time  the  gas  is  being  used 
for  lighting  several  dwel- 
ling-houses and  for  driving 
gas-engines  employed  in 
pumping  and  well-siuking. 
All  the  water  obtained  for 
the  railway  company  is 
pumped  by  means  of  a 
small  gas-engine  of  1  \  h.p., 
using  the  gas,  with  a  con- 
sumption of  15  cb.  ft.  per 
h.p. -hour,  or  about  half  the 
quantity  of  ordinary  Lou- 
don coal-gas  often  re- 
quired ;  it  is  stated  that 
practically  no  deposit  is 
funned  in  the  cylinder  or 
in  the  valve-chamber  of 
the  engine. 

The  following  plan  has 
been  devised  by  1.  Watts 
for  storing  the  gas  under- 
ground : — A  well  is  sunk, 
say  12  ft.  in  diameter  and 
75  ft.  deep.  This  is  lined 
with  boiler  plates  so  that  it 
will  stand  a  high  pressure, 
and    from     the   bottom    a 

borehole  descends  into  the  gas-bearing  strata,  whilst  from 
the  top  a  main  is  led  away  to  any  desired  point. 

The  foregoing  diagram  shows  a  section  of  a  boring. 

—A.  S. 

Naphthalene ;  Solubility  of .     J.  F.  Smith. 

J.  Gas  Lighting,  79,  [2035],  1270—1271. 
Satobated  solutions  of  naphthalene  were  prepared  at 
60°  F.  with  each  of  the  under-mentioned  solvents,  and  the 
amount  of  naphthalene  in  solution  was  determined,  by 
K'istei"s  method,  with  standard  picric  acid  solution.  The 
following  figures  show  the  parts  by  weight  of  naphthalene 
dissolved  by  100  parts  of  the  respective  solvents  : — Benzene, 
45'80;  toluene,  32'0;  xylene,  31o0;  cumenes,  30"10; 
90  per  cent,  commercial  benzol,  4320;  solvent  naphtha, 
31 -72;  50  per  cent,  benzol  +  50  per  cent,  t'luol,  39'80 ; 
30  per  cent,  benzol  +70  per  cent,  toluol,  37  •  20 ;  50  per  cent, 
commercial  benzol,  31  80;  "  carburine,"  sp.gr.  0-672, 
16-90  ;  creosote,  sp.  gr.  1  -030,  containing  8  per  cent,  of  tar 
acids,  9  •  65  ;  .Scotch  blast-furnace  oil,  sp.  gr.  0 - 985,  contain- 
ing 31  per  cent,  by  volume  of  phenic  acids,  17-64  ;  heavy 
tar  oils,  8-90. 

From  these  results,  pure  benzene  would  appear  to  be  the 
best  solveut  to  use  iu  removing  naphthalene  from  gas- 
mains,  were  it  not  that  such  a  volatile  solvent  is  readily- 
taken  up  by  the  gas.  To  determine  how  much  naphthalene 
would  be  taken  up  along  with  the  solvent  on  evaporation, 
ail-    was    led    through    naphthalene    solutions,    of    known 


Naphthalene  in 

Parts  of  Solvent 

Solution. 

evaporated  at 
60°  F.  for  1  part 

Solvent. 

1 

Naphtbalena 

At  Start.       At  End. 

evaporated. 

Per  Cent. 

Per  Cent. 

Benzene 

6-37 

10-78 

1,168 

3u  per  cent,  benzol  and 

5-66 

8-15 

1,681 

7ii  per  cent,  toluol. 

^^olvent  naphtha 

6-43 

7-63 

645 

•JO  per  cent,  benzol 

6-0« 

9-00 

1,688 
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Strength,  contained  in  a  flask  having  iulet  and  outlet  tubes, 
tbe  latter  being  connected  to  the  absorption  bottles  of  the 
modilied  Kiister's  test  for  naphthalene  devised  by  H.  G. 
Colnian  and  the  author  (see  this  Journal,  1900,  128—130). 
From  the  weights  of  the  solutions  before  and  after  passing 
tlie  air,  and  the  weight  of  naphthalene  carried  over,  the 
tabulated  results  were  calculated. 

The  amount  of  naphthalene  which  would  be  carried 
forward  to  the  burnerB  through  the  evaporation  of  the 
solvent  in  the  gas  mains  is  therefore  small.  A  saturated 
solution  of  naphthalene  in  pure  benzene  lost  160  parts  of 
solvent  for  1  part  of  naphthalene  carried  with  it. — H.  B. 

Carbon  Dioxide  in  Furnace  Gases ;  Determination  of . 

Garnier. 

See  under  XXIII.,  page  1246. 

Gas-purifying  Material ;  Determination  of  Prussian  Blue 
in  Spent .     K.  Schwartz, 

See  under  XXIU.,  page  1249. 

English  Patents. 

Solidified  Spirit.     E.  C.  Wild,  New  Eltham.     Eng.  Pat. 
23,181,  Sov.  4,  1901. 

Solidified  spirit  is  produced  by  the  combination  of  alcohol, 
or  other  spirit,  paraffin  wax  or  ceresin,  and  soap  or  stearate 
or  palmitate  of  soda  or  potash. — H.  B. 

Fuel  for  Coke  Ovens  and  other  Purposes  ;  Apparatus  for 

Compressing  .     W.    P.    Thompson,    Liverpool   and 

London.  From  J.  H.  Darbv,  Wales.  Eng.  Pat.  19,899, 
Oct.  5,  1901. 

The  box,  in  which  the  fuel  is  compressed  before  it  is 
charged  into  the  coke  ovens,  gas  retorts,  &o.,  is  fitted  with 
any  known  device  for  causing  both  the  sides  throughout 
their  whole  length  and  depth  to  spring  outwards  simul- 
taneously, and  thereby  release  the  formed  cake  of 
compressed  fuel. — R.  S. 

Furnace  Charging  and  Distributing  Apparatus.  H.  S. 
Bleckly,  Altrincham,  T.  Atherton,  Warrington,  and  E. 
Massey,  Poultou.     Eng.  Pat.  5193,  March  1,  1902. 

TnE  apparatus  is  constructed  for  conveying  iron  ore,  coke, 
and  the  like  to  the  top  of  a  furnace,  for  charging  these 
materials  into  the  furnace  when  required,  for  indicating  the 
depth  of  materials  in  the  furnace,  for  regulating  the  dis- 
charge of  the  materials,  for  preventing  the  charging  of  the 
hopper  unless  the  main  charging  bell  is  closed,  and  for 
preventing  the  lowering  of  the  bell  when  the  sleeve  of  the 
inlet  hopper  is  closed,  and  unless  tbe  gauging  or  plug  rods 
in  the  furnace  have  been  previously  raised. — K.  S. 

Furnaces.  C.  P.  Roberts  and  G.  P.  Roberts,  both  of 
(t  Toledo,  Ohio,  U.S.A.     Eng.  Pat.  12,559,  June  2,  1902. 

The' grate  of  steam  generator  furnaces  and  the  like,  is  formed 
of  a  series  of  tubes,  coated  with  asbestos,  cement,  or  other 
refractory  material,  each  tube  being  open  to  the  air  at  the 
front,  while  the  rear  leads  to  a  chamber  formed  in  the 
bridge.  A  damper  regulates  the  supply  of  air  to  the  tubes. 
The  heated  air  from  the  tubes  meets  the  products  of  com- 
bustion at  the  bridge.  A  secondary  grate  formed  of 
ordinary  firebars  is  arranged  below  the  tubular  grate. 

— R.  S. 

Furnaces.     H.  Bergfleth,  New  York,  LT.S.A.     Eng.  Pat. 
13,611,  June  IG,  1902. 

The  ashes  forming  at  the  bottom  of  the  fire  are  clinkered 
by  a  mixture  of  steam  and  air.  The  grate  bars  are  rather 
far  apart,  and  immediately  beneath  them  is  a  water  pan, 
which  has  an  overflow  and  waste  pipes,  and  a  water-supply 
pipe  fitted  with  a  valve. — R.  S. 

SmoliCy  Fumes,  and   Gases;  Means  for   Condensing . 

C.  A  Allison,  London.  From  The  Smoke  Exterminator 
and  Fume  Condenser  Co.,  Pueblo,  Col.,  U.S.A.  Eng.  Pat. 
12,063,  May  27,  1902. 

The  products  of  combustion  are  led  to  the  lower  part  of  a 
condensing  chamber,  provided  with  two  wire-netting  dia- 


phragms. Within  this  chamber  thegiises,  &c..aresubjeott 
to  the  action  of  jets  of  hot  and  cold  water  and  of  steai 
The  uncondensed  gases  pass  out  through  the  upper  narrowi 
end  of  the  condensing  chamber  to  the  chimney,  while  t 
condensed  products  are  carried  off  with  the  water  throui 
a  trapped  outlet. — R.  S. 

Gases;  Purification  of .    H.  A.  Humphrey, Northirii 

Eng.  Pat.  21,720,  Oct.  29,  1901. 

Tub  purifying  device  consists  of  a  series  ot  centrifuj 
apparatus,  each  delivering  into  the  succeeding  one.  Pip 
provided  wiih  valves,  connect  the  delivery  and  sucti 
sides  of  the  apparatus.  Pipes  also  connect  the  ilrainu 
sump  of  each  apparatus  with  the  intake  of  the  apparai 
next  precediug  it. — R.  S.  i 

w 

Acetylene  Gas  Generators.     J.  Laxton,  St.  AJbaLS. 
Eng.  Pat.  19,444,  Sept.  30,  1901.  , 

Am  automatic  carbide-feed  apparatus  of  the  hopper  ty 
The  carbide  container  is  polygonal,  being  subdivided  iuio . 
many  compartments  as  the  polygon  has   sides.     Each  co 
partraeot  is  triangular  in  vertical  section,  and  has  its  ou- 
side  hinged  at  the  top,  so  as  to  swing  open  when  a  catch , 
the  base  is  released  by  studs  projectiug  from  a  revolv 
wheel.     The   operating   rod  attached  to  the  bolder  bel  ■ 
fitted  with  several  pins,  each  of  which   iu  succession  cor. 
in  contact  with  the  teeth  of  the  first  star  wheel  of  the  fi 
gear.     By  this  device,  should  the  first  pawl  fail  to  ope  " 
carbide   box,  the  second  or  the  third  will  do  so;  and  ti 
the  action  of  the  generator  is  rendered  more  certain.  •  . 

Acetylene  Gas  ;  Apparatus  for  Generating  .     H.  ]  Hlf^ 

Thiersant,  London.     Eng.  Pat.  20,361,  Oct.  11,  1901.  ^ 

An  automatic  drip  generator  intended  for  portable  wc . 
On  its  way  from  the  reservoir  to  the  decomposing  cbami , 
the  water  is  maae  to  travel  through  a  tube  of  cousider^ikJii 
length,  an  arrangement  which  is  claimed  to  control  isllj 
supply  more  accurately  thau  heretofore  possible.  A  sipl  i 
pipe  extending  upwards  Irom  the  carbide  vessel  throi  i 
the  reservoir  acts  a«  a  safety  tube,  and  is  fitted  with  a  1 1 
non-return  valve  at  its  bend. — F.  H.  L. 

Incandescent  Electric  Lamps  of  the  Nemst  Type.  B.'. 
Drake,  G.  S.  Ram,  and  Nernst  Electric  Light,  L., 
London.     Eng.  Pat.  17,282,  Aug.  29,  1901.  ' 

To  compensate  for  the  gradual  increase  in  the  resistanc  f 
the  glower,  when  the  lamp  is  run  at  constant  voltsgi-  u 
adjustable  steadying  resi^tance,  adapted  to  be  redu  1 
gradually  by  hand,  is  arranged  in  series  with  the  glo\  ■. 
The  resistance  is  composed  of  two  parts,  the  one  permao  ., 
the  other  adjustable  ;  and  in  adjusting  the  resistance  s^4 
to  let  the  desired  current  pass,  the  adjustable  portioit 
altered  till  the  permanent  part  just  begins  to  show  rwlj 
the  dark.  Various  forms  of  adjustable  resistance 
described. — ^H.  B. 

Burner  for  Incandescent  Spirit  Light;  Wick  --i 
F.  Christen  and  F.  H.  Aschner,  Berlin.  Eng.  Pat.  19,<li 
Sept.  30,  1901. 

A  CIRCULAR-WICK  burner  for  an  incandescence  spirit  W 
iu  which  the  tubular  shaft  of  the  flame-spreader  extell 
centrally  downwards  into  the  inner  wick  tube.  The  sirt! 
is  closed  at  its  lower  end,  and  has  two  series  of  lateral  '- 
holes  for  adraittiug  a  supply  of  air  to  the  interior  of  <! 
flame-spreader. — II.  B. 

Lamps  ;  Electric  Arc .    Jandus  Arc  Lamp  and  Bletk 

Co.,  Ltd.,  and  A.  D.  Jones,  London.     Eng.  Pat.  21,6^ 
Oct.  21,  1901. 

An  insulating  composition,  to  he  applied  to  the  coil  )r 
solenoids  of  arc  lamps,  consisting  of  a  solution  of  silic;'.!  )f 
potash  or  soda,  mixed  to  a  paste  with  a  metallic  oxiil  )r 
oxides  {e.g.,  oxides  of  zinc  and  manganese). — 11.  B. 


•i,  11.  1902.] 
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JanKrs ;    Hydrocarbon  Vapour .     A.  Blanchard, 

I  London.     Eng.  Pat.  10,680,  May  23,  1901. 

]Jorderto  prevent  the  deposition  of  carhon  deposits  within 
t!  iet  orifice,  the  hydrocarbon  is  forced  up  an  annular  tube, 
,  iind  which,  when  tlie  vapour  is  burning,  the  flame  is 
«  iited.  The  vapour  arrives  at  the  top  of  this  tubi<  in  a 
,  V  hot  condition,  and  then  pa.sses  downwards  through  a 
.  dl  central  tube  to  a  jet  orifice  situated  below  the  flame. 

im  this  the  vapour,  along  with  air,  passes  by  side 
1  sages  to  a  space  beneath  a  gauze  or  perforated  burner 
(  .  The  vaporising  tube  and  the  central  cooler  tube 
'  ioli  it  encloses  are  each  packed  with  porous  or  finely- 
liJed  heat-conductinj;  material,  such,  for  instance,  as  fine 
1  1-  or  steel-wire  gauze.     The  burner  is  intended   for  use 

b  an  incandescent  mantle  for  lighting  purposes. — R.  S. 

mps ;   Gas-detecting    Device  for  Miners'   Safety  . 

d.  D.  ilackie,  Scranton,  Penn.,  U.S.A.     Eng.Pat.  1851, 
•"eb.  26,  1902. 
;  i  U.S.  Pat.  692,885  ;  this  Journal,  1902,  603.— R.  S. 

United  States  Patents. 

feal-Press.     W.  A.  Milne,  Brown's  Corners,  Canada. 
U.S.  Pat.  708,574,  Sept.  9,  1902. 

0  vertical  wheels  are  mounted  in  the  same  plane  on 
losite  shafts,  so  as  to  almost  touch  one  another  at  their 
■ipheries,  and  are  driven  simultaneously  in  opposite 
I'Ctions  1)v  gear  wheels,  mounted  on  the  same  shafts, 
ich  engage  each  other.  The  wheels  are  provided  with 
ernate  arc-shaped  and  angular  recesses  in  the  peripheries, 
■  angular  recesses  on  one  of  the  wheels  being  designed  to 
ne  opposite  to  the  arc-shaped  recesses  ou  the  other,  and 
i;  versA,  to  mould  the  briquettes.  The  sides  of  the 
eels  are  encloseil,  opposite  the  compressing  point,  by 
Hess  steel  bands,  supported  closely  to  the  wheels,  so  as 
form  ends  for  the  compressing  recesses.  Ground  peat  is 
1  to  the  wheels  from  above,  and  is  compressed  into 
qaettes  as  the  corresponding  recesses  approach  each 
ler,  the  briquettes  dropping  out  below  the  wheels  as  the 
esses  move  away  from  eacli  other. — H.  B. 

mposition  of  Matter  [Liquid  for  Sprinkling  over  Fuel']. 
E.  L.  Livingstone  and  W.  A.  Vandercook,  New  York. 
US.  Pat.  708,774,  Sept.  9,  1902. 

RMANGANATE  of  potash,  soda,  or  zinc  (3  lb.),  chloride  of 
lium  (72  lb.),  peroxide  of  hydrogen  (1  lb.),  and  manga- 
<e  dwxide  (1  lb.),  are  mixed  together.  The  powder  is 
Jed  to  water  in  the  proportion  of  1  oz.  per  gallon,  and 
rinkled  over  the  coal  to  be  consumed.  The  hydrogen 
roxide  and  manganese  dioxide  may  be  omitted. — B.  B. 

•trninii  Liquid   Hijdrocarhnns    [^Incandescence    Burner]  ; 

Apparatus  for .     W.  H.  and  G.  E.   Russell,  Jersey 

City.     U.S.' Pat.  708,258,  Sept.  2,  1902. 

L  flows  up  a  vertical  tube,  the  upper  part  of  which  consti- 
:es  a  vaporising  chamber  and  is  surmounted  by  a  nozzle 
"ected  upwards  into  a  mixing-tube.  Air  reaches  the 
xing-tube  through  tubes  extending  laterally  through  the 
rner  casing.  By  means  of  a  concentric  intermediate  tube 
lich  surrounds  the  mixing-tube,  and  is  enclosed  in  the 
irner  tube,  part  of  the  combustible  mixture  of  vapour  and 
r  is  deflected  down  through  tubes  to  an  auxiliary  burner 
lich  surrounds  the  vaporising  chamber.  The  burner  is 
irted  by  burning  alcohol  in  a  cup  beneath  the  vaporising 
amber. — H.  B. 

ydrorarbon  Burner  [for  Boilers,  §"c.].  W.  N.  Best, 
Assignor  to  W.  A.  Cooper,  Los  Angeles,  Cat.  U.S.  Pat. 
708,-(53,  Sept.  2,  1902. 

BUKNKK,  for  use  on  locomotives,  &c.,  in  which  the  oil  is 
omised  by  means  of  steam  or  air.  To  prevent  the 
igging  of  the  orifice  of  the  steam  (or  air)  chamber  by 
eans  of  scale  or  carbonaceous  deposits,  the  orifice  is 
rmed  of  a  movable  nozzle-piece,  hinged  to  the  body  of 
e  burner  and  attached  to  operating   arms.     On   throwing 


back  the  nozzle-piece,  any  obstruction  which  may  form  is 
blown  out  by  the  steam  or  air,  whereupon  the  orifice  is 
again  closed. — H.  B. 

Oil-Burner.  G.  W.  Arper,  Oakland,  Cal.  U.S.  Pat.  708,691, 
Sept.  9,  1902. 

Oil.  is  burned  within  a  casing,  the  bottom  of  which  is 
closed,  and  a  jet  of  steam  is  directed  across  the  casing 
through  the  flame.  The  steam  is  generated  in  a  coiled 
water-pipe  within  the  casing.  The  casing  is  open  at  the  top 
when  the  burner  is  for  nse  in  an  oil-burning  stove  ;  but 
when  it  is  to  be  used  for  directing  a  blast-flame  some 
distance  outward,  the  casing  is  closed  with  a  cover  and  an 
outlet-pipe  passes  through  the  wall  of  the  casing  at  a  point 
directly  opposite  to  the  steam  jet.  — H.  B. 

Oil  [Petroleum]  Heater,  Strainer,  and  Separator.     E.  A. 

Burrow,  Hico,  Texas,   U.S.A.     U.S.  Pat.  707,760,  Aug. 

26,  1902. 
An  apparatus  specially  intended  for  use  in  connection  with 
oil-burning  plant.  The  impure  oil  is  pumped  into  a  lower 
chamber,  where  it  is  heated  in  contact  with  water,  and  after 
dejiosiiing  much  of  the  grit  contained  in  it,  then  rises  through 
a  strainer  into  an  upper  storage  chamber,  operating  so  us 
to  compre.is  the  air  contained  there.  The  air-pressure  will 
act  upon  the  needle  of  the  pressure  gauge,  indicating  when 
the  proper  pressure  is  secured  for  feeding  the  oil  to  the 
burners. — C.  A.  M. 

Gas-  Tar    Residuum ;    Process   of   Treating  .     J.  T. 

Lowe,  Boston,  U.S.A.,  Assignor  to  M.  P.  McLaughlin, 
Somerville,  and  J.  N.  Smith,  Wollaston,  Mass.  U.S. 
Pat.  7u8,510,Jan.  21,  1901. 

The  gas-residuum  obtained  in  making  Pintsch  gas  is  liable 
to  harden  on  cooling  slightly,  and  so  will  not  flow.  To 
obviate  this,  it  is  agitated  with  water,  to  reduce  it  to  a 
liquid  mass  of  uniform  consistency,  and  the  free  water  is 
separated  from  the  mass  so  as  to  produce  a  liquid  product 
of  uniform  and  predetermined  consistency. — C.  S. 

Calcium  Carbide ;  Process  of  Manufacturing  .     I.  L. 

Roberts,  New  York.     U.S.  Pat.  708,921,  Sept.  9,  1902. 

FiNELT-POWDERED  anthracite  is  used,  in  place  of  the  coke 
generally  employed,  in  the  manufacture  of  calcium  carbide. 
Having  a  higher  specific  gravity  than  coke,  the  anthracite 
is  said  not  to  separate  from  the  lime  of  the  fnrnace  charge, 
while  it  dots  not  produce  so  much  dust  in  the  neighbour- 
hood of  the  pots.  The  anthracite  is  also  cheaper  than  coke, 
and  yield.*  a  carbide  which  is  stated  to  be  less  porous,  and 
consequently  more  permanent,  than  the  ordinarv  material. 

— F.  H.  L. 

Acetylene  Gas  Generator.  C.  W.  Caldwell,  Iowa, 
Assignor  to  the  Railroad  Gas  Lighting  Co.,  Chicago. 
U.S.  Pat.  708,021,  Sept.  2,  1902. 

An  automatic  carbide-to- water  generator  of  the  central- 
hopper  type,  specially  designed  for  railway-carriage  lighting. 
The  outer  casing  is  made  tall  and  narrow,  so  that  it  fits 
conveniently  into  one  corner  of  the  coach,  and  while  the 
top  with  the  carbide-charging  aperture  projects  above  the 
roof,  the  sludge  cock  and  blow-off  pipe  extend  below  the 
floor,  thus  enabliag  the  apparatus  to  be  manipulated  wholly 
from  the  outside.  The  feed  mechanism  consists  of  a 
hollow  plunger  working  at  the  mouth  of  the  hopper  cone, 
and  opening  or  closing  a  connection  between  the  storage 
vessel  and  the  decomposing  chamber,  according  to  the 
position  of  the  holder  bell.  The  latter  is  claimed  to  be  so 
arranged  that,  in  the  event  of  the  carriage  becoming  de- 
railed, the  gas  is  liberated,  and  danger  of  explosion  thus 
prevented. — F.  H.  L. 

Acetylene  Gas ;  Apparatus  for  Generating  .     E.  R. 

Cook,  Sacramento,  Cal.,  Assignor  to  G.  F.  Heusner, 
Portland,  Oreg.     U.S.  Pat.  708,956,  Sept.  9,  1902. 

A  MODIFICATION  of  the  generator  described  in  U.S.  Pat. 
670,196,  March  19,  1901,  specially  designed  for  the  service 
of  locomotive  headlights.     The  apparatus  is  an  automatic 
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drip  generator,  having  two  carbide  vessels  Ijing  within  the 
main  water  receptacle.  The  supply  of  water  is  governed 
by  the  pressure,  while  a  seven-way  haud-operated  valve  is 
provided,  by  means  of  which  either  of  the  carbide  con- 
tainers, or  both,  can  be  brought  into  action  or  isolated  for 
recharging.  In  order  to  prevent  freezing,  this  valve,  a 
purifier,  and  a  governor  are  all  situated  within  the  main 
casing,  and  the  water  space  contains  a  steam  coil  connected 
with  the  locomotive  boiler.  The  surplus  water  in  the 
apparatus  is  employed  to  wash  the  gas. — F.  H.  L. 

III.-DESTEUCTIVE  DISTILLATION, 
TAE  PRODUCTS,  PETROLEUM. 

Wood  Tar  from  the  Douglas  Fir  "  Pseudoliuga  Taj-i/olia  "; 

Examination  of  .     H.  G.   Bvers   and  P.   Hopkins. 

J.  Amcr.  Chem.  Sec,  1902,  24,  [8],  764—771. 
The  authors  give  the  results  of  two  distilKation  trials  with 
the  wood  of  the  Douglas  fir  or  Oregon  pine,  a  "  low  run," 
in  which  the  temperature  did  not  rise  above  420°  C,  and  'a 
"  high  run,"  in  which  the  temperature  did  not  rise  above 
700°  0.     The  figures  obtained  were — 
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LowBrUD. 

High  Eun. 

Pyroligneous  acid 

Per  Cent. 

Per  Cent. 
34-0 

Tar 

7-6 
30-0 
15-0 

29-0 
19-3 

Gaa{bydiff.) 

100-0 

100-0 

The  high  percentage  of  tar  in  the  high  run  was  due  to 
the  fact  that  it  contained  an  abnormal  amount  of  water, 
which  settled  out  gradually  in  the  course  of  several  weeks. 
Referring  the  weight  of  water-free  tar  to  that  of  wood,  the 
amounts  were6'37  per  cent,  for  the  high  run  and  6-00  per 
cent,  for  the  low  run. 

Pyroligneous  Acid.— In  the  high  run  the  acid  had  a 
specific  gravity  of  1-020,  and  contamed  2-95  per  cent, 
(by  vol.)  of  methyl  alcohol  and  2-90  per  cent,  of  acetic 
acid.  In  the  low  run  it  had  a  specific  gravity  of  1-025, 
and  contained  4-16  per  cent,  (by  vol.)  of  methyl  alcohol 
and  3-47  per  cent,  of  acetic  acid. 

I  Tar. — In  the  high  run  the  specific  gravity  was  1-060, 
and  in  the  low  run,  1-075.  The  results  of  fractionation 
expressed  on  the  water-free  tar  were — 


High  Bun. 

Low  Run. 

Lisht  oil  (below  150°  C.) 

Creosote  oil  (150°— 250°  C.)  

Pitch  

Per  Cent. 
22-2 

27-8 
50-0 

Per  Cent. 
22-5 
28-7 
48-8 

100-0 

100-0 

The  light  oil  has  not  yet  been  thoroughly  investigated, 
but  was  found  to  contain  ketones,  aldehydes,  mesityl 
oxide  (?),  and  esters  (methyl  acetate,  propionate,  butyrate). 
The  creosote  oil  contained  17  per  cent,  of  creosote.  The 
latter  had  a  specific  gravity  of  1  •  065,  was  almost  colourless, 
of  a  smoky  aromatic  odour,  contained  about  9  -  5  per  cent. 
of  guaiaool,  and  seemed  almost  identical  with  the  product 
of  beech-wood  tar.  The  pitch  was  black  or  very  dark 
brown,  and  resembled  in  appearauce  coal-tar  pitch,  but 
had  not  the  same  odour  or  taste.  By  removing  the  water 
and  a  portion  of  the  light  oil  from  the  tar,  a  product  was 
obtained  which,  except  that  the  colour  sufiFered  somewhat 
in  the  redistillation,  could  not  be  otherwise  distinguished 
from  Stockholm  tar,  even  by  the  tests  usually  given  for  the 
latter. 

r.  Charcoal. — This    was    soft,    and    retained    the    porous 
■tracture  of  the  wood ;  it  was  remarkably  free  from  ash. 

— A.  S. 


Petroleum,    Japanese,    Industn/    in    1902       \     Eaeos' 
Petroleum   Ind.  and  Tech.  Kev.,  1902    7   Vism     i-° 
[181],  186.  '      '    '-J'   *'l 

The  information   Kiven   is   based   on  data  supplied  to  til 
author  by  B.   van   Walkenburg,  who  recently  visited  t 
Japanese  oil  fields.     The  Japanese  oil  industry  is  eonfin 
almost    exclusively  to   the  province  of  Echigo,   the  dai 
production  outside   this   province  being  only  600  poods 
Shinano,  500  in  Udo,  and  aOO  poods  in  Totomi.     lu  Eobii 
the  daily  produclion  is  48,000  poods,  practically  the  wh,  I 
of  which  19  obtained  by  pumping.     The   total  annual  on' 
riuction  of  petroleum  in  Japan  has  increased  from  500  Of  I 
poods  m  189(1  to  18,250,000  poods  at  the  present  time   ' 

The  quality  of  the  crude  oils  obtained  from  the  vario 
fields  in  Echigo  varies  greatly,  as  is  shown  in  the  foUowii 
table : — 


Field. 


Mitsu 

Nagaok  1  . . 
Gendoi . . . . 
Amaze  . . . . 

Kitano 

Nagamine . 
Kurakava . 
Miagava  .. 


Specific 
Gravity 
at  15°  C. 


Products  Obtainable. 


Benzine. 


0-921 
0-866 
0-825 
0-818 
0-884 
0-890 
0-927 
0-891 


I  Per  Cent. 

21-8 
20-8 
25-0 
le-O 
10-0 

15-0 


Kerosene.  BesldiiaJl 


Per  Cent. 
2cro 
30-8 
51-0 
63-0 
37-0 
30-0 
20-0 
30 -7 


PerCen 
72-11 
SI-9 
27 -U 
21-0 
4S-U 
62-0 
70-(l 
48-2 


Petroleum   has  recently  been  discovered  at  Nagano 
the  province  of  Shinano,  and  a  sample  of  the  crude  oil'h 
been    examined    by  P.  G.   Stephanoff.     It  h."id  the  «p.  . 
0-950  at  15°  C. ;  flash-point,  open   test,  96°  C.  -  it  did  n 
congeal  at  2°  C,  and  contained  no  paraffin.     On'dislillatio 


i 


the   following  tractions    were   obtained  :— 240' 250°  ( 

2-5  per  cent.,  sp.  gr.  0-844;  250°-270°  C.,  6-0  per  cen 
SP-  gr-  0-860;  270°— 290°  C,  6-5  per  cent.,  sp.  gr.  0-87^ 
290°— 310°  C,  6-5  per  cent.,  sp.  gr.  0-890.  A  mixture  ■ 
these  fractions  had  a  specific  gravity  of  0-873,  and  a  flati 
point  (Martens  Pensky)  of  65='  C,  aud,  on  refining  wit 
3  per  cent,  sulphuric  acid,  gave  a  burning  oil  with  sp  c 
0-872  ;  and  colour,  2  marks  bv  Wilson's  test.  The  resi'di 
left  m  the  retorts  had  the  sp.  gr.  0-974;  flash-poii 
(Martens- Pensky),  151°  C.  ;  viscosity  (Engler-Rao-osine 
at  50°  C,  15  minutes.  •-  ^     o  o    "'«, 

In  Japan,  boring  is  stiU  mostly  carried  on  by  primitii 
methods,  although  in  some  fields  the  American  system 
being  introduced.  Only  one  refinery  in  Japan,  that  of  tl 
International  Oil  Company  at  Naoetsu,  can  be  regarded  s 
being  properly  equipped.  This  factory  has  been  built  an 
IS  managed  by  Americans;  it  is  capable  of  dealing wi(| 
30.000  poods  of  crude  oil  per  day,  but,  nwin<'  to  th 
difficulty  of  obtaining  the  oil,  has  never  yet  been  supplie 
with  more  than  9,000  to  10,000  poods.— A.  S. 

Petroleum    Oil    Field  (Texas);     The    Beaumont  ji 

K.T.Hill.     J.  Franklin  Inst.,  154    [3],  225— 233. 
Ai.THOcGH  traces  of  petroleum  have  long  been  known  t 
exist  in  West  Louisiana  and  Texas,  it  was  not  until  189 
that   A.   F.    Lucas   began   drilling  at  Beaumont,  and  hi  •■ 
second  well — the  Lucas  Gusher,   which   began  to  yield  o  \\ 
Jan.  19,  1901 — was  the  first  to  produce  oil  in  commercii 
quantities. 

Analyses  by  Thiele  show  the  composition  of  the  oil  I 
be  :— I.  Burning  oil,  36  percent.;  light  lubricatinir  oi 
21-05;  medium,31-05;  heavy,  10-52,  a.sphalt,  6-34;  los' 
anil  gas,  including  sulphur,  504  per  cent. ;  colour  of  cmd 
oil,  brown,  opaque  ;  sp.  gr.  at  62  - 57° F.,  0-9206.  II.  Petrc 
leum  spirit,  6-45;  burning  oil,  35-00;  lubricating  oi 
43  -  90  ;,residue  and  gases,  14-65  percent.  The  burnin 
oil  is  prime  white  in  colour;  sp.gr.  0-872  at  65-5°  F. 
flashing-point,  120°  F.  (test  unspecified)  ;  fire  test,  150°  F. 

-C.S. 

Petroleum    Oil-raising ;    Improved  Appliance  for  . 

R.  Stiriing.     Pet.  Indust.  Techn.  Rev.,  7,  [183],  241. 
The  oil  is  raised  by  air  pressure  through  a  central  risiu 
pipe  A  (Fig.  1),  surrounded  by  the  air-pipe  B,  the  twobein 
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fi  1  at  the  lower  end  to  a  screw  socket  piece  D.  Within 
tl,  latter  is  a  brass  ring  d  (Fig.  2),  provided  on  the  upper 
fl  with  a  groove  or  channel  d',  which  receives  the  base  a 
0  le  rising  pipe,  and  thus  places  it  in  direct  commuuicatioa 

i    J^.  1. 


Fig.  2. 


'////// 


I  a  lower  pipe  C,  extending  into  the  oil  supply.     The 
1  of  the  oil  in  the  well,  &c.  is  always  above  the  junction 

0  le  pipes  A  and  C.     On  air  being  forced   from  a  com- 
p'sor  into  the  pipe  3,  it  passes  through  the  gaps  e  (Fig.  2) 

the  rising  pipe  A,  and  carries  up  with  it  the  oil  entering 
!  the  pipe  C. — C.  S. 

1  ian   Petroleum;  Examination   of  .     L.    Balbiano. 

az.  chim.  ital.,  32,  [1],437 — 447.    Chem.  Ceutr.,  1902, 
,  [5],  -402. 

1    author,  in  conjuDCtion  with  M.  Palladini,  has  examined 

ctroleum  from  Valleia,  near  Piacenza.    It  is  particularly 

la  light  oils  boiling  below  150"  C,  containing  .54  4  per 

^  .  of  the  same,  whilst  the   oils  from  Salsomaggiore  and 

1  1  Ozzaao  contain  only  27-5  and  38 -8  per  cent,  respec- 

rlj.    In   the  fractions  of  the  oil  from  Valleia,   boiling 

l^feen   57°   and    87"    C,  no    olefines  were  present.     On 

"  ation  with  nitric  acid,  succinic   and  adipie  acids  were 

'1  among  the  products,  showing   the   presence   in  the 

oleum  of   methylcyclopentane  and   cyclohesane.     The 

futttion  of  small  quantities   of  nitrobenzene  is,  however, 

nregarded  as  sufficient  proof  of  the  presence  of  benzene. 

—A.  S. 

halt  Cements  and  Compositions  ;  Manufacture  of  anil 

hodof  Using .     H.H.Lake.     Eug.  JPat.  9332, 1902. 

See  under  IX.,  page  1233. 

Naphthalene  ;  Solubility  of .     J.  F.  Smith. 

See  under  II.,  page  122,i. 

yaphthalcTie  ;  Electrolytic  Oxidation  of . 

A.  Panchaud  de  Bottens. 

See  under  XI.  A.,  page  1237. 


Anthracene  ;  Detection  of  the  Chief  Impurities  of . 

H.  Behrens. 

See  under  XXIII.,  pajre  1250. 

IV.-COLOUEING  MATTEKS  AND 
DTESTUFFS. 

United  States  Patent. 

Ulue  Sulphur  Dge  ^Sulphide  Dyestuffs] ,  and  Process  of 

•naking  same.      A.  F.   Poirrier,   Assignor  to  Sac.  Anon. 

des  Mat.  Col.  de   St.  Denis,  Paris.     U.S.  Pat.  708,662, 

Sept.  9,  1902. 

The     indophenol     obtained    by     oxidising    equimolecular 

quantities  of  ;;-phenylene  diamine  and  a  phenol  is  dissolved 

in  sodium  sulphide,  and  treated  with  the  product  resulting 

from  the  action  of  sulphur  chloride  on  phenol  or  commercial 

LTesol.     The  product  formed  dissolves  to  a  blue  solution  in 

water,  and  gives  fast  blue  shades  on   unmordanted  cotton, 

(See  Fr.  Pat.  293,400  and   Eng.   Pat.  2839   of  1901;  this 

Journal,  1902,  40  and  lll.)-T.  A.  L. 


V.-PEEPARING,  BLEACHINa,  DYEING. 

PRINTING,  AND  FINISHING  TEXTILES, 

YARNS,  AND  FIBRES. 

Indigo  Dyeing ;  Theory  of  .     A.  Bing  and  F.  Bung. 

Zeits,  augew.  Chem.,   1902,  16,   [25],  616—629.     (See 
also  Divers,  this  Journal,  1899,  451.) 

An  investigation  of  the  circumstances  which  prevent  the 
hydrosulphile  Indigo  vat  from  attaining  in  wool-dyeing  the 
importance  it  has  in  cotton-dyeing. 

The  reduction  in  this  vat  is  effected  with  sodium  hydro- 
sulphite,  NejSjO,,  the  reduced  dyestuff  being  dissolved  with 
caustic  soda  or  lime.  Although  the  proportions  of  the 
components  of  the  vat  can  be  adjusted  with  great  accuracy, 
and  the  vat  can  be  consequently  prepared  with  ease,  yet  a 
difficulty  is  met  with  in  maintaining  the  vat,  arising  from 
the  oxidising  influence  of  the  air  upon  it.  The  first  effect 
of  this  is,  as  Bernthsen  has  shown,  to  transform  the  sodium 
hydrosulphite  into  sodium  pyrosulphite,  NaoSjOj,  which 
absorbs  alkali  (2  mols.  of  NaOH)  and  changes  into 
sodium  sulphite.  As  a  result  of  this,  the  alkalinity  of  the 
vat  is  gradually  diminished.  A  further  loss  of  reducing 
agent  is  occasioned  by  its  intramolecular  decomposition  into 
sodium  thiosulphate  and  pyrosulphite — 

2Na5S204  =  Na^SjOj  +  Na^SA 

(Bernthsen).  As  these  changes  are  constantly  occurring, 
the  caustic  alkali  and  sodium  hydrosulphite  in  the  vat  are 
by  degrees  converted  into  sodium  pyrosulphate,  thiosulphate, 
sulphite,  and,  finally,  sulphate.  To  maintain  a  vat  in  proper 
working  condition,  therefore,  it  is  necessary  from  time  to 
time  to  make  additions  to  it  of  caustic  soda  and  sodium 
hydrosulphite  besides  the  solution  of  Indigo  white.  Aval 
which  has  been  in  use  for  some  time  contains  an  accumula- 
tion of  the  salts  named,  since  they  are  not  absorbed  by  the 
textile  fibres  which  are  dyed  in  it.  The  present  research 
relates  to  the  influence  of  these  salts  upon  dyeing.  The 
conclusions  deduced  are  as  follows  : — 

1.  An  increase  in  the  alkali  content  of  the  vat  results  in  a 
decrease  in  the  intensity  of  the  shade  dyed.  This  effect  is 
more  pronounced  in  -wool  than  in  cotton  dyeing. 

2.  Additions  of  salts,  namely,  common  salt,  sodium  sul- 
phate, and  sodium  thiosulphate,  are  without  influence  upon 
the  dyeing  when  the  vat  contains  only  the  quantity  of 
caustic  alkali,  i.e.,  2  mols.  of  NaOH  to  1  mol.  of  Indigo 
White,  necessary  to  combine  with  the  latter.  In  the  pre- 
sence of  a  Blight  excess  over  this  amount,  such  additions 
have  a  very  marked  action  in  increasing  the  affinity  of  the 
dyestuff  for  wool ;  thus,  the  addition  of  1  •  8  per  cent,  of 
common  salt  to  a  vat  containing  such  an  excess  causes  the 
amount  of  dyestufE  taken  up  to  be  doubled. 

!        3.  With  a  further  increase  in  the  proportion  of  free  alkali, 
:   namely,  up  to  about  0  ■  3  per  cent,  of  NaOH,  the  vat  becomes 
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more  exhausted  in  dyeing,  when  salts  are  present  in  it,  than 
it  does  in  their  absence.  The  proportioD  of  dyestuff  with- 
drawn does  not,  however,  correspondingly  increase.  The 
influence  of  the  salts  is,  therefore,  much  less  in  this  case 
than  it  is  when  the  amount  of  free  alkali  present  is  small. 

Generally,  it  may  be  stated  that  the  .salts  present  in  a 
hydrosulphite  vat  are  without  influence  so  long  as  the  vat 
is  free  from  excess  of  alkali.  When  free  alkali  is  also 
present  their  influence  is  very  considerable,  and  is  exerted 
until  the  alkali  is  neutralised  by  the  pyrosulphate  which 
becomes  formed.  The  intensity  of  the  shade  produced  in 
dyeing  being  thus  dependent  upon  the  slate  of  alkalinity  of 
the  vat,  and  this  being  variable,  it  follows  that  the  results 
obtained  in  wool  dyeing  with  the  hydrosulphite  vat  must  be 
irregular.  Hence  the  employment  still  of  the  woad  vat 
with  its  disadvantages,  but  with  its  one  great  advantage  of 
enabling  dyeings  of  the  same  intensity  to  be  obtained 
through  a  lengthened  period  of  time. 

The  authors  find  that  common  salt,  under  the  conditions 
obtaining  in  ludigo  dyeing,  is  not  attractively  absorbed, 
even  in  traces,  by  wool. —  E.  B. 

Acid    Dyesiiiffs ;    Dyeing  of  Animal  Fibres  with   . 

P.    Sisley.      Bull.    Soc.    Chim.,     1902,    27,     [16—17], 
901—914. 

1  HK  author's  previous  work,  confirmed  by  Prud'homme  and 
Gillet  (see  this  Journal,  1900,  734  et  seq.),  on  the  action  of 
dycstufis  on  amyl  .alcohol,  has  removed  the  only  solid 
ground  for  the  "  salification  "  theory  of  dyeing,  which  sup- 
poses a  chemical  combination  of  the  dyestufl:  with  a  basic 
or  acid  group  in  the  fibre.  The  author  adopts  the  solution 
theory  of  Witt,  modified  by  the  belief  that  chemical  action 
comes  into  play  in  dyeing,  in  the  same  manner  that  it  does, 
in  the  author's  opinion,  in  ordinary  cases  of  solution.  He 
now  describes  a  number  of  experiments  on  the  solubilities 
of  the  free  acids  of  several  dyestuffs,  and  on  their  partition 
between  two  neutral  immiscible  solvents  under  various  con- 
ditions. As  dyestuffs  he  used  Picric  acid  and  the  free  acids 
of  Chrysoin,  Orange  II.,  Crystal  Ponceau,  and  Carmine 
Blue.  The  following  pairs  of  solvents  were  used  : — Water 
and  ether,  water  and  toluene,  water  and  amyl  alcohol.  In 
each  experiment  the  dyestuff  was  shaken  with  a  pair  of 
solvents,  at  about  20' C,  and,  after  settling,  the  quantities 
dissolved  by  each  were  determiued  eolorimetrlcally  and  by 
evaporation  of  the  solvent.  The  results  are  given  in  several 
tables.  In  all  cases  it  was  found  that  the  laws  of  solution, 
as  laid  down  by  Berthelot  and  Nernst,  were  more  or  less 
departed  from.  The  relative  masses  of  the  two  solvents 
greatly  influence  the  partition  coefficient.  The  coefficient 
by  no  means  agrees  with  the  ratio  of  the  solubilities  of  the 
substance  in  the  separate  solvents.  Lastly,  if  the  aqueous 
solution  be  suflicieutly  dilute,  it  is  impossible  to  extract  any 
of  the  dyestuff  from  it  by  means  of  an  organic  solvent,  no 
matter  how  much  of  this  is  used,  or  how  soluble  the  dye- 
stnff  may  be  in  it  in  the  absence  of  water.  If  the  concen- 
tration of  the  aqueous  solution  be  gradually  increased,  the 
proportion  of  dyestuff  extracted  increases,  until  a  limit  is 
reached,  considerably  below  its  maximum  solubility  in  the 
organic  solvent.  For  example,  toluene,  in  which  Picric 
acid  is  85  times  as  soluble  as  in  water,  when  the  volumes  of 
the  two  solvents  are  equal,  extracts  a  continually  smaller 
proportion  of  the  acid  as  the  aqueous  solution  is  more  and 
more  diluted,  until,  when  the  water  contains  O'l  grm.  of 
Picric  acid  per  litre,  toluene,  in  whatever  quantity,  can 
remove  no  trace  of  it.  These  phenomena  seem  at  first 
sight  the  reverse  of  those  observed  in  dyeing,  for  in  the 
dyebatb  there  is  a  point  of  dilution  at  which,  in  contradic- 
tion to  Witt's  solution  theory,  the  whole  of  the  dyestuff  is 
taken  up  by  the  fibre.  This,  however,  only  happens  in 
presence  of  an  acid,  and  of  this  there  must  be  a  considerable 
excess,  in  order  to  produce  the  effect  (Kuecht,  this  Journal, 
1888,819;  H.  W.  Hallit,  this  Journal,  1899,  368).  The 
author  therefore  tried  the  effect  of  the  presence  of  a  mineral 
acid  in  the  extraction  of  dyestufif  from  aqueous  solution  by 
the  immiscible  solvents  toluene  and  amyl  alcohol,  in  com- 
parison with  silk  under  identical  conditions,  using  40  c.c.  of 
water,  2  grms.  of  silk  or  solvent,  and  shaking  in  a  well-closed 
flask  for  abou  t  eight  hours  in  the  cold.  The  results,  with 
Picric  acid  as  dyestuff,  are  given  in  the  following  table. 


Neutral  solution 


.1 
L 

Solution  made  acid  \ 
witli  .'•  prii.s.  of  sul-< 
phurie  acid  per  litre  / 


Strength 

of  Solu- 
tion in    

Grms.  per 
100  c.c.        Silk, 


Percentage  Amount 
remaining  in  the  B»th. 


Alcohol,    "o'ueiii 


Similar  experiments  were  tried  with  the  free  acids  of  t 
other  dyestuffs  named  above,  using  amyl  alcohol  and  wati 
with  and  without  sulphuric  acid.  In  all  cases  there  is 
close  resemblance  between  the  action  of  the  silk  and  that 
the  neutral  or  organic  solvent  in  the  presence  of  sulphui 
acid;  there  is  always  a  degree  of  dilution  which  determii 
the  total  absorption  of  the  dyestuff  by  the  silk  and  by  t 
immiscible  solvent.  Moreover,  in  the  absence  of  miner 
acid  the  phenomenon  is  always  reversed.  Silk,  howev. 
differs  from  the  liquid  organic  solvents  in  extracting,  n 
only  the  dyestuff,  but  also  a  considerable  proportion  of  t 
mineral  acid.  Instead  of  the  free  acids  of  the  dyestuffs,  the 
salts  may  be  used  with  the  same  results.  Certain  neuti 
salts  exert  the  same  action  favourable  to  dyeing  as  do  t 
mineral  acids.  This  action  cannot  be  attributed  entirely 
the  diminished  solubility  of  the  dyestuff,  but  is  probub 
due  to  molecular  combinations  between  the  dyestuff  a; 
the  silk  or  solvent,  these  combinations  being  favoured 
the  mineral  acid  opposing  the  dissociating  influence  of  t 
water.— T.  A.  L. 

English  Patents. 

Designs,  Patterns,  and  Devices  on  Textile  Fabrics  j  Pi 
cess  of  froducing  [Jtesists  tinder  lndigo~\.  H.  Whi 
London.     Eng.  Pat.  2660,  Feb.  1,  1902. 

As  a  resist,  the  use  is  proposed  of  a  mixture  of  China  cl^ 
verdigris,  gum-senegal,  bluestone.  acetate  of  lead,  saltpetji 
and  water,   10    textile  fabrics,  which  are   then  dyed 
Indigo  "  or  other  blue  dye." — E.  B. 

Printing  with  Dyestuffs  containing  Sulphur.  H.  E.  Kel 
ton,  Loudon.  From  The  Farbenfabr.  vorm.  F.  Bayer  a 
Co.,  Elberfeld,  Germany.    Eng.  Pat.  21,272,  Oct.  23, 19i 

Sek  Fr.  Pat.  315,230  of  1901  ;  this  Journal,  1902,  406. 

— E.  B. 
United  States  Patents. 

Viscose  on  Textiles;  Fixing .     A.  Fielding,  StdWi 

U.S.  Pat.  708,761,  Sept.  9,  1902.  fl 

Textile  materials  are  saturated  with   a  solution  of  viicc  I 
(U.S.  Pat.  520,770  of  1894;  Eng.  Pat.  8700  of  1892;  t^'! 
Journal,  1893,  517),  dried  and  steamed  for   1 — 3  minate 
they  are  then  washed  and  dried. — E.  B. 

Bleaching    [^Electrolysis   of  Brine"]    Apparatus.     C. 
Clark,    As.signor    to   J.   G.   Carson,    Philadelphis,   1 
U.S.  Pat.  708,796,  Sept.  9,  1902. 

The   construction  and  operation  of  the  apparatus  are    J» 
follows  : — Brine  mixed  in  a  vessel  such  as  a  cylinder  1  (I'flll' 
figure)    is   pumped  through   a   pipe   9,  provided   with     ■ 
insulating  joint  10,  into  a  decomposing  vessel  11,  containi 
platinum  (anode)  and  zinc  (cathode)  electrodes  30  and  : 
in   the  form  of  bars  depending  from  two  platinum-coal 
rods  "28    and   29,   connected  by  wires  32  and  33  wiif 
dynamo.     Here  the  brine  is  decomposed,  while  it  is  coo 
by  a  current   of  water  which  is  passed  through  tabes 
from  a  chamber  13  at  ona  end   of  the  decomposing  ves 
to  a  second    chamber   14  ai.  the  other   end  of  this.     1 
electrolysed  solution  is   withdrawn   through   the  pipe    . 
the  residue  of  salt  and  impurities  being  removed  by  meti 
of  the  pipes  45,  46,  and  47. 


I  Oct.  19, 1902.] 
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Apparatus  for  the  Electrolysis  op  Buine. 


— E.  B. 


Dijeing  Slivers  ;  Apparatus  for .     C.  M.  Hanson, 

Peacedale,  K.I.     U..S.  I'at.  708,808,  Sept.  9,  1902. 

•PARATTJS  for  dyeing  (woollen)  sliver  in  the  rorm  of  tops 
cheeses,  consislinf;  of  a  combination  of  ii  tnnk,  a  wheel 
thin  and  near  the  bottom  of  the  tank  with  an  opening  in 
centre,  and  with  pockets  extending  outwardly  from  the 
en  centre,  upon  which  hollow  perforated  tubes  are 
rtically  mounted,  a  series  of  perforated  cans  surrounding 
!  tubes  serving  as  receptacles  for  the  sliver  to  be  dyed, 
■ans  for  rotating  the  cans  and  tubes  upon  their  axes,  and 
■jtns  for  returning  the  dye  liquor,  which  is  thrown  out 
m  the  perforated  tubes,  when  the  apparatus  is  in  use,  to 
'  centre  of  the  wheel,  whence  it  is  driven  by  centrifugal 
ion  through  the  pockets,  tubes  and  cans,  passing,  in  its 
irse,  through  the  textile  materials  contained  in  the 
19 E.  B. 

Iphur  Dyes  'i^ulphide  Dyestuffs']  ;    Process  of  Printing 

vith .     E.  Voetter,  Uerdingen,  Germany.     U.S.Pat. 

■08,129,  Sept.  2,  1902. 

suiPBiDE  dyestuff  free  from  any  alkali  sulphide  is 
xed  at  a  low  temperature  with  a  solution  of  potassium 
bonate,  a  thiekemug  agent,  and  precipitated  sulphur,  the 
xture  being  employed  for  printing  in  the  usual  manner. 
ter  drying,  the  goods  are  steamed  for  half  an  hour  at 
lb.  pressure,  well  w.ished,  and  treated  in  a  boiling  soap 
h.-T.  A.  L. 

vi.-coLOUEma  wood,  paper, 

LEATHER.  Etc. 

English  Patents. 

per  which    has  been    Printed   or    Treated   tvith     Water 

Colovrs ;      Means     /or     rendering       Washalde      . 

5.  W.  Sanderson  and  E.  E.  Humphrey,  London.     Eng. 

Pat.  10,510,  May  7,  1902. 

K  paper  is  exposed  for  12  to  72  hours  at  atmospheric 
iperatures,  or  for  half  an  hour  at  70^  to  80°  C,  to  the 
lour  of  formaldehyde;  or  it  is  immersed  in  a  3  to  10  per 
It.  solution  of  formaldehyde,  tannin,  or  chromic  acid,  or  a 


10  to  20  per  cent,  solution  of  the  chromates  or  bichromates 
of  potassium  or  sodium. — F.  H.  L. 

Timber  ;    Apparatus  far   Impregnating    or   Dyeing    . 

J.  Pfister,  Vienna.     Eug.  Pat.  14,il8,  June  30,  1902. 

An  apparatus  tor  staining  wood,  in  which  dye  liquors  are 
forced  under  pressure  into  one  end  of  a  balk  of  timber  and 
flow  through  the  balk  and  out  of  it  at  the  opposite  eud.  A 
tight  packing  or  seal  for  the  liquors  is  formed  in  the  vessel 
containing  the  end  of  the  balk  into  which  the  liquors  are 
forced,  by  surrounding  the  timber  with  a  sleeve  or  collar  of 
material  such  as  leatlier,  extending  inwardly  into  the  vessel, 
so  as  to  grip  the  timber  when  pressure  is  applied  to  the 
liquors. — E.  B. 

United  States  Patent. 

Wood  ;  Process  of  Staining  [('«  Patternl.    J.  Pfister, 

Vienna,  Assignor  to   J.   von  Brenner,  Schloss  Gaidford, 
Austria-Hungary.     U.S.  Pat.  708,069,  Sept.  2,  1902. 

In  the  process  of  staining  wood,  in  the  form  of  logs  or  tree 
trunks,  which  consists  in  enclosing  the  latter,  at  one  end,  in 
a  suitable  rect^ptacle  and  forcing  dye  liquors  into  them 
through  the  enclosed  ends,  it  is  found  that  the  liquors 
permeate  the  texture  of  the  wood  at  first  in  an  axial 
direction  solely,  penetrating  radially  only  under  continued 
pressure.  Based  on  this  discovery,  coloured  patterns  are 
obtained  in  wood  by  affixing  leather  or  caoutchouc  forms 
to  the  enclosed  ends  of  the  logs  and  forcing  dye  liquors 
through  the  uncovered  parts  of  these  as  usual,  but  for  a 
relatively  short  time  only.  After  thus  imparting  to  the 
wood  a  pattern  in  a  certain  colour,  other  colours  may  be 
similarly  produced  in  it,  with  the  :iid  of  forms  of  di.fferent 
shapes  from  those  first  employed,  by  exposing  to  tlie  action 
of  the  liquors  the  parts  previously  protected  from  such 
action.  The  pressure  may  be  continued,  to  force  the  liquors 
radially  through  the  wood  after  they  have  passed  axially 
through  it.— E.  B. 

YII.-ACIDS.  ALKALIS,  AND  SALTS. 

Hypochlorous  Acid    and    its  Saits ;  Behaviour    of    

during  Electrolysis.     V.  Eoerster  and  E.  Miiller. 

See  under  XI.  A.,  page  1233. 
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English  Patents. 

Lujiiids  ;  Treatment  of ,  for  the  Precipitation  of  Solids, 

for  Evuporntiny,  or  for  Distillriig  tliim.  [Al/iali  Pro- 
ducts.] P.  Naef,  New  York.  En<r.  I'at.  18,335,  .Sept.  13, 
1901.     (Under  loternat.  Conv.,  Feb.  ]•!,  1901.) 

Ari'LioABLE  especially  in  the  manufaotiire  of  alkali  products 
by  the  ammonia-soda  process.  Reference  is  made  to  Kng. 
Pats.  13,771  and  23,404  of  1899  (this  Journal,  1901,28). 
The  claims  relate  maioly  to  arrangements  and  combina- 
tions of  apparatus  for  treating  the  liquid  with  solids,  liquids, 
and  gases,  removing  jirecipitate,  heating,  cooling,  and 
equalising  or  adjusting  temperature,  lice. — K.  A. 

Solid.s,  Li</iiids,  and  Gaseon.<i  Fluid.i ;   Treatment  if . 

l^Prccipttation  of  Sodium  JBicarbonate  from  Ammoniated 
Brine.]  1'.  Naef,  New  York.  Eng.  I'at.  18,749,  .Sept.  19, 
1901.     (Under  Internat.  Conv.,  May  1,  1901.) 

The  invention  relates  to  the  treatment  of  liquids  with 
carbon  dioxide,  as  in  the  precipitation  of  sodium  hicarbouate 
from  iimmoniated  brine,  &e.  There  are  52  claims,  relating 
to  conduct  of  the  process,  withdrawal  of  the  gas.  distilling 
ammoiiium  chloride  solution  by  passing  into  it  hot  carbon 
dioxide  in  the  presence  of  an  alkaline  earth  oxide,  con- 
struction of  the  apparatus,  &c. — J.  W.  II. 

United  States  Patents. 

Alumina  1  Separating  ,  from    Silica.     A.    Kajser, 

Buffalo,  New  Y'ork.     T\S.  Pat.  708,561,  Sept.  9,  1902. 

Marl,  containing  approximately  18  per  cent,  of  alumina, 
28  per  cent,  of  silica,  and  54  per  cent,  of  calcium  oxide,  is 
mixed  with  about  one-third  of  its  weight  of  sodium  car- 
bonate, and  the  mixture  is  calcined.  The  solution  of 
sodium  aluminate  obtained  on  lixiviation  is  purified  by 
addition  of  a  small  ]iroportion  of  milk  of  lime,  and  the 
alumina  is  then  precipitated  by  the  usual  process.  —  E.  S. 

Sodium  Ct/anide  ;  Making  .     F.  Roessler,  Fraukfort- 

on-the-Main,  Germany,  .Assignor  to  The  Koessler  and 
Hasslacher  Chemical  Company,  New  York,  U.S.A.  U.S. 
Pat.  708,079,  Sept.  2,  1902. 

The  process  "  consists  in  treating  a  mixture  of  sodium 
cyanide  and  sodium  carbonate  with  insufficient  water  to 
dissolve  the  cyanide  completely,  forming  a  lye,  separating 
the  lye  from  the  mixture,  again  treating  the  remaining 
mixture  with  such  a  quantity  of  water  as  is  necessary  to 
dissolve  all  the  cyanide  left  in  the  mass  after  the  first 
treatment,  forming  a  second  lye,  lixiviating  a  fresh  quantity 
of  the  mixture  of  sodium  cyanide  and  sodium  carbonate 
with  the  second  lye,  whereby  the  sodium  carbonate  in  the 
solution  is  displaced  by  sodium  cyanide,  depositing  crystals 
of  sodium  cyanide  by  cooling,  and  fusing  the  crystals  "  "  in 
their  water  of  crystallisation  at  about  33'  C,  whereby  the 
cyanide  is  separated  in  a  state  free  from  water," — £.  S. 

Cyanide  Compound,  and  Process  of  Making  sa^iie.  G. 
Erlwein  and  A.  Frank,  Berlin.  U.S.  Pat.  708,333, 
Sept.  2,  1902. 

Calcium  cyanamide,  made  in  the  usual  way,  or  by  passing 
nitrogen  over  calcium  carbide  at  a  high  temperature,  is 
mixed  with  carbon,  in  the  proportions  indicated  by  the 
equation,  CNNCa  +  C  =  Ca(CN).,.  This  mixture  is  heated 
together  with  a  metal  chloride,  preferably  sodmm  chloride, 
added  to  avoid  Irothing,  and  to  facilitate  the  reaction.  The 
calcium  cyanide  produced  is  intended  to  be  used  as  a  sub- 
stitute for  alkali  cyanides  in  lixiviating  ores  of  the  precious 
metals,  and  may  also  be  used  for  preparing  hydrocyanic 
acid.— E.  S. 

VIII.-GLASS.  POTTEKY,  ENAMELS. 

Lead   Glazes    (^Pottery)    with    Golden-Yellow   Sheen. 
L.  Thiriot.     Sprechsaal,  35,  [32],  1210—1211. 

Lead  glazes  frequently  exhibit,  after  firing,  the  presence  of 
small  lustrous-yellow  crystalline  flakes  of  various  dimeti- 
eions,   and    appearing    ia    both   ordinary   and    fine    ware. 


Whether  these  flakes  are  due  to  lead  oxide  per  se  or  ii 
combination  with  silica,  cannot  be  definitely  stated,  though 
It  would  appear  that  the  oxide  itself  plavs  the  mo-i 
important  part.  The  conditions  favouring  the  depositioi 
of  the  flakes  seem  to  be,  primarily,  a  high  proportion  ol 
lead  oxide  to  silica  in  the  glaze  (about  1  :  1),  and  when  th. 
quartz  sand  used  contains  a  good  deal  of  such  materials  as 
felspar  or  mica,  since,  in  such  event,  there  is  an  iusuffiaenci 
of  silica  to  combine  with  the  lead  uuless  allowance  is" made 
in  compounding  the  glaze.  A  certain  thickness  of  glaze 
over  and  above  the  amount  absorbed  into  the  pores  of  thi 
ware,  is  also  necessary  for  the  deposition  of  the  microscopii 
crystals  in  question,  as  will  be  evident  from  the  fact  tha 
such  deposition  is  never  found  on  liiehlv  porous  ware 
owing  to  the  absorption  of  the  glaze,  and  the  greater  ten 
deney  on  the  part  of  the  latter  to  extract  silica  from  th 
body.  A  low  temperature  in  the  glazing  kiln  also  favoiu- 
crystallisation,  since  the  greater  the  fluidity  of  the  glaze 
the  greater  the  ease  with  which  it  penetrates  the  pores  an. 
extracts  silica.  The  main  factor,  however,  is  sufiicieuti 
gradual  cooling,  no  sheen  being  produced  when  the  ware  i' 
cooled  rapidly,  notwithstanding  the  presenci  of  all  othe 
favourable  conditions. 

A   similar   tendency   is  ob.served  in  the   case  of  coppcjj 
oxide,  especially  in  highly  basic  glazes  ;  and  the  oxides 
iron,  chromium,  manganese,  and  zinc  are  all  employed 
producing  similar  effects  ;  but,  on  the  other  hand,  no  crysti 
are  furnished  by  cobalt  oxide  under  parallel  conditions. 

-C.S. 
E.NGLisH  Patents. 

Gla.<is  ;   Gathering  or  Extraction  of  Defntte  Quantities  d 

Molten .from  Tanks  or  Pot  Furnaces,  a)id  Delivei 

ing  the  same  to  Moulds  or  other  Receptacles.  L.  Millei 
Hcndon,  and  The  Trades  Progress  Co.,  Ltd.,  Londoi 
Eng.  Pat.  14,441,  June  25,  1902. 

The  invention  consists  of  a  machine,  worked  both  by 
"  vacuum  "  and  compressed  air,  by  which  molten  glass  ma 
be  removed  from  the  glass  furnace  to  the  moulds. 

—J.  \V.  H. 

Photographic  Decoration    [China,  Glass,  S^c]  :  Improvi 

meuts   in    Vitrifiable    .      L.   Crabtree.      Eng.    Pa 

16,718,  July  28,  1902. 

See  under  XXI.,  page  1245. 

United  States  Patents. 

Glass ;    Manufacture   of ,   by  means   of  Electricil. 

J.  Brown,  Assignor  to  Becker  and  Co.,  (5olngne-on-ti 
Rhine,  Germany.     U.S.  Pat.  708,309,  Sept.  2,  1902. 

The  component  materials  are  mixed  with  a  bindit 
material,  and  compressed  into  solid  pieces,  or  rods,  befo 
being  conducted  between  the  poles  of  an  electric  arc. 

— J.  W.H., 

Enamel-sifting  Apparatus.     C.   II.  Zwermann,  Baltimor 
Maryland.     U.S.  Pat.  707,490,  Aug.  19,  1902. 

An  apparatus  for  enamelling  bach  tubs  or  other  met 
articles.  The  article  to  be  enamelled  is  supported  on 
table  which  can  be  tilted  and  revolved,  and  above  which 
number  of  sifting  boxes  adapted  to  contain  enamel  a 
mounted.  Each  box  is  provided  with  independent  jarrii 
arrangements,  and  is  free  from  direct  connection  with  ti 
other  boxes. — R.  A. 

Enamelling  Metal  Ware;  Art  of U.  W.  Ketcbai 

Newark,  New  Jersey,  U.S.A.     U.S.  Pat.  708,363,  Sept. 
1902.  I 

The  article,  made  of  sheet  metal  (steel  or  iron  in  particula 
first  receives  a  deposit  or  layer  of  copper,  nickel,  or  oth 
**  non-corrosive  "  metal,  and  is  then  coated  with  an  enamel 
the  following  composition  : — Felspar,  5U0  111. ;  borax,  30011 
soda-ash,  15  lb.  ;  nitrate  of  potash,  50  lb. ;  fluorspar,  25  Ih 
cryolite,  50  lb.  ;  colouring  material,  such  as  cobalt  or  ma 
gancse,  being  also  added.  The  amount  of  borax  used  shou 
be  sufficient  to  act  on  the  coating  metal,  but  not  suiiicie 
to  penetrate  it.— J.  W.  H. 


1 
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IX.-BUILDINa  MATERIALS,  CLAYS. 
MOETARS  AND  CEMENTS. 

djdratioii  [PortUind  Cement,  ^c]  ;    Influence  iif  Positive 

and  Nei/ative  Catalytic  Agents  on   the  Velocity  of . 

P.  Kohiand.  Zeits.  anorg.  Chem..  31,  437—444.  Chem. 
Centr.,  1902,  2,  [7],  495. 

1 TKR  referring  to  earlier  work  ou  the  hyilration  of  calcium 
i.le,  calcium  sulphate,  and  Portland  cement  (this  .lournal, 
i'.i'.i,  llL''!;  190U,  1114),  the  author  deals  with  the  causes 
1  the  dissimilar  effects  on  the  speed  of  hydration  of 
talytic  agents     He  concludes  that  this  is  due  to  differences 

the  solution  pressure  of  the  substance  undergoing  hydra- 
n  in  the  different  saline  solutions,  or  to  the  formation  of 
ajplex  ions.  .Substances  which  increase  the  solubility  of 
e  substance  undergoing  hydration  accelerate  the  velocity 

hydration,  but  substances  which  diminish  the  solubility 
ive  a  retarding  influence.  It  must  of  course  be  taken  into 
nsideration  that  the  solubility  is  influenced  not  only  by  the 
ture,  liut  also  by  the  concentration  of  the  catalytic  agents. 

—A.  S. 
English  Patents. 

ildiny    Blocks    or    Tiles,    or    Artificial    Stone ;   Manu- 

I'aeture  of .     .J.  C.  Sellars,  Birkenhead.     Eng.  Pat. 

2t),437,  Dec.  27,  1901. 

IE  invention  has  reference  to  material  and  moulds  for  the 
iduciion  of  building  blocks,  especially  such  as  key  into 

h  other. 

L^lay  in  the  form  of  nodules  or  "  slurry  "  is  added  to 
iilers  or  "  towns"  refuse  "  and  heated  until  "  clinkered  "  ; 
■  mass  is  ground,  the  carbonaceous  matter  being  blown 
.before,  during,  or  after  grinding,  mixed  with  cementing 
terial,  and  moulded;  the  blocks,  after  drying,  are  indurated 

means  of  flannel  or  other  wrappings,  and  again  dried. 

—J.  W.  H. 

nsfor  Fireclay  and  other  Goods.     JI.  J.  Adams,  Leeds. 
Eng,  Pat.  10,259,  July  22,  1902. 

(I  kilns  are  built  together,  their  flues  being  arranged  so 
t  the  products  of  combustion  from  the  fires  in  one,  circulate 
ud  the  second. — J.  W.  H. 

ikalt  Cements  and  Compositions  ;   Manufacture   of  and 

Metliod  of  Using .     H.  H.   Lake,  London.     From 

'.  J.  W.irren,  Xewton  (Mass.),  U.S.A.     Eng.  Pat,  9332, 

ipril  22,  1902. 

'  .iMEKCUL  asphalt  is  incorporated  with  heavy  petroleum 
'  illate  (from  oils  with  an  asphalt  base)  at  a  temperature 
I  exceeding  3n(i',  the  whole  being  thoroughly  inter- 
1  gled — when  the  formation  of  a  pavement  is  in  question — 
>i  the  earthy  or  stony  ingredients  forming  the  base  of  the 
flement.  The  proportions  of  asphalt  and  oil  may  be 
'  led  according  to  the  class  of  product  in  view. — C.  S. 

United  Spates  Patents. 

'od ;  Process  .of  Preserving  — .     T.  Giussani,  Milan. 
U.S.  I'at.  707,224,  Aug.  19,  1902. 

1  wood  is  first  immersed  in  a  mixture  of  anthracene  and 
t  li,  heated  to  a  temperature  above  lOO^  C,  so  that  the 
1'  -T  cootaineil  in  the  pores  is  vaporised  and  a  layer  of  the 
Dture  is  deposited  on  the  surface.  The  v/ood  is  then 
U  ersed  in  a  cold  bath,  whereby  the  surface  layer  from  the 
fi^bath  is  made  to  penetrate  the  wood  and  form  a  dense 
piecting  layer.  In  an  ulcernative  process,  the  second  bath 
C'  ists  of  two  liquids  of  different  densities,  and  incapable  of 
b  g  mixed  mechanically,  e.g  ,  zinc  chloride  and  creosote, 
"  h  penetrate  the  wond  and  become  mixed  with  the 
ajjrial  of  the  first  bath  within  the  pores.— R.  A. 

C  position   of  Matter.      J.   Murphy,   Columbus,    Ohio, 
U.S.A.     U.S.  Pat.  707,788,  Aug.  2C,  1902. 

1'  composition  of  matter  is  said  to  be  useful  for  railway 
ti'building  material,  pipes,  fence  posts,  cScc,  and  consists  of 
h'  iron  slag,  50  parts;  furnace  cinders  (containing  48  to 
•I'-jrcent.  of  lime),  30  parts;  Portland  cement,  14  parts  ; 


soluble  silicate  (sodium  silicate),  2  parts  ;  water,  4  parls; 
all  by  volume.  The  ingredients  are  thoroughly  mixed,  and 
moulded  to  the  form  desired. — .T.  W.  H. 

Stones  or  Mortar  ;   Composition  for  Making  .     ,L  Loe- 

wenthal,  Magdeburg,  Assignor  to  the  Quarzitol  Co.,  New 
York.     U.S.  Pat.  707,129,  Aug.  19,  1902. 

The  composition  consists  of  clean  quartz  sand,  pulverised 
quartz,  alunite,  magnesia,  borax,  graphite,  mineral  oil  poor 
in  carburetted  hydrogen,  and  water,  the  quartz  sand  being 
the  principal  component.     Mineral  colours  may  be  added. 

— R.  A. 

Stone;    Artificial .     F.  Boas,  St.  Hyaeintli,  Canada. 

U.S.  Pat.  707,898,  Aug.  '26,  1902. 

SiLiciTE  of  magnesium,  or  sand  mixed  with  magnesia  rock 
or  magnesia,  is  treated  with  a  small  amount  of  lime,  made 
into  a  plastic  mass  with  water,  moulded,  and  finally 
hardened  by  the  direct  action  of  steam. — J.  W.  H. 

Bricks  ;  Treatment  of  Refractory .     S.  Zuckschwerdt, 

Stassfurt,  Germany.  U.S.  Pat.  707,670,  Aug.  26,  1902. 
Scitable  bricks  are  soaked  in  a  solution  of  magnesium  or 
aluminium  chloride,  and  heated,  to  decompose  the  salt 
taken  up,  expelling  the  hydrogen  chloride.  In  this  way 
magnesia  or  alumina  is  deposited  in  the  pores  of  the  bricks, 
which  diminishes  their  porosity,  and  increases  their  refrac- 
tory character. — .T.  W.  H. 

li  nifing  Compound.  F.  A.Mitchell,  Washington, 
Columbia,  U.S.A.  U.S.  Pat.  707,710,  Aug.  26,  1902. 
A  pastv  mass  which  may  be  applied  to  roofs  in  the 
usual  way,  and  is  said  to  form  "  a  more  durable  and  advan- 
tageous rooting  composition,"  is  made  by  :idding  300  lb. 
of  bolted  slate  powder  and  200  lb.  of  powdered  soap- 
stone  to  o(>  galls,  of  heated  coal-tar.  1  gall,  of  sour  milk 
and  1  quart  of  creosotine  are  finally  stirred  in. — J.  \V.  H. 


C.  R. 
U.S.  Pat. 


Plaster  :   Composition    of  Firupruof   Wall 

Harris  and   C.  C.  Barrick,  Los  Angeles,  Cal. 
708,353,  Sept.  2,  1902. 

The  composition  differs  from  that  claimed  in  U.S.  Pat. 
708,3.i4  (see  next  abstract)  by  the  omission  of  the  ^and. 
The  proportions  given  are  :  ordinary  plastic  clay,  500  lb. ; 
fireclay,  400  lb.;  calcined  "plaster,"  80O  lb.;  hydraulic 
cement,  250  lb. ;  asbestos  pulp,  40  lb. ;  powdered  glue,  10  lb 

—J.  \V.  H. 


Pla.iter  ;  Fireproof  Wall 

Barrick,   Los   Angeles,   C;il. 
1902. 


C.  R.  Harris  and  C.  C. 
U.S.  Pat.  708,354,  Sept.  2, 


The  composition  consists  of  a  nii.xture  of  clay  (one-half 
plastic,  one-half  tireclay),  500  lb.;  calcined  "plaster" 
(powdered  burnt  gypsum),  7001b. ;  sand,  400  lb.;  hydraulic 
cement,  350  lb. ;  asbestos,  40  lb. ;  glue  (in  powder),  10  lb. 
The  plaster  may  be  shipped  in  the  dry  state,  colouring  matter 
being  added  if  desired. — ,1.  \V.  H. 


X.-METALLURaY. 

Pkosphorus  ;  Separation  of ,  in  the  Martin  Furnace 

Kamorino.     Stahl  u.  Eisen,  1902,  22,  912. 

Experiments  were  made  with  two  kinds  of  lime,  one  contain- 
ing 96-5  CaO,0-5— 1  MgO,andO-5  SiO.,  per  cent.,  and  the 
other  .55— 57  CaO,  38— 38-8Mg(),  and'l-76— 2  SiOj  per 
cent.  With  the  former  the  dei)hosphorisatioo  was  nearly 
complete,  and  the  case  was  the  same  also  with  the  latter 
when  the  ch:irge  was  properly  worked. — W.  G.  M. 

Copper;  New  Process  for  the   E.rtraclion  of  ,  by  the 

Wet  Method.  G.  Kroupa.  Oesterr.  Zeits.  Berg.-Hutt. 
50,  387—389.  Chem.  Centr.,  1902,  2,  [7],  549. 
Neill  has  worked  out  a  method  based  on  the  following 
principle : — Copper  oxide  and  carbonate  are  converted  by 
an  aqueous  solution  of  sulphurous  acid  into  cuprous  sulphite 
(CujSt)^  +  H„0),  which  is  insoluble  in  water,  but  soluble  in 
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excess  of  sulphurous  acid.  The  clear  solution  is  boiled  to 
expel  excess  of  sulphur  dioxide,  when  the  copper  is  precipi- 
t;'.ted  as  cupro-cupric  sulphite  (a  dark-red,  crystalline  pre- 
cipitate containing  49  ■  1  per  cent,  of  copper)  in  a  very  pure 
londition.  This  can  at  once  be  smelted  to  copper  without 
the  addition  of  any  flux.  On  boiling  the  solution,  about  one- 
tilth  of  the  copper  goes  into  solution  as  cupric  sulphate,  and 
must  be  precipitated  therefrom  by  iron  ;  only  the  theoretical 
amount  of  iron  is  required,  because  that  already  present  in 
the  solution  is  in  the  ferrous  condition.  An  advantage  of 
the  process  is  that,  sulphurous  acid  being  a  weak  acid, 
foreign  oxides  are  dissolved  to  only  a  limited  extent. 
Sulphide  copper  ores  must  first  be  roasted. — X.  S. 

Lead;  Effects  of  Strain  en  the   Cri/staliitie  Stnicliire  of 

.   ■  J.  C.  W.  Humirev.      Proc.  Roy.  Soc,  1902,  70, 

[465],  462. 
Test-piecks  were  made  from  a  pure  variety  of  lead,  in 
which  the  part  under  observation  (which  extended  right 
across  the  centre  of  the  specimen,  as  well  as  through  from 
front  to  back")  was  a  single  crystal  uniformly  oriented 
throughout.  The  object  of  the  investigation  was  to  ascertain 
the  behaviour  of  such  uniformly  oriented  parts  under  the 
influence  of  strain.  The  specimens  were  tirsl  strained  in 
simple  tension,  when  the  slip  lines  formed  occurred  in  such 
a  manner  that  the  plane  of  slip  was  parallel  to  an  octahedral 
face  of  the  etched  pits.  -Vs  the  specimen  was  strained,  the 
surface,  originally  plane,  became  slightly  undulated,  the 
undulations  running  diagonally  across  it  at  an  angle  of 
about  45'  to  the  direction  of  pull.  When  the  specimen 
was  re-etched,  these  undulations,  which  appear  to  be  due  to 
the  strain  not  being  uniform  throughout  the  specimen,  were 
still  visible  as  slight  changes  of  orientation. 

When  a  single  uniformly  oriented  isolated  crystal  of  lead 
is  in  any  way  severely  strained,  then,  upon  re-etching,  the 
orientation  no  longer  remains  uniform,  but  the  crystal  has 
become  broken  up  mto  numerous  small  patches  of  various 
new  orientations,  many  of  which  patches  consist  of  two  or 
more  parts,  which  bear  a  twin  relation  to  one  another. 
Change  of  this  kind  is  more  readily  produced  by  compres- 
sion than  by  tension. 

On  heating  large  strained  crystals  to  moderate  tempera- 
tures (up  to  10u°  C),  further  changes  are  produced.  If 
the  originally  uniformly  oriented  crystal  exhibits  any  sign 
of  recrystallisation  upon  etching  immediately  after  straining, 
heating  will  produce  a  far  greater  amount  of  change,  the 
recrystallised  areas  extending  outwards  into  the  parts  of 
the  crystal,  which,  before  heating,  had  retained  their  original 
orientation.  Heating  also  picduces  a  recr^staliisaiioii  in 
specimens  which  show  no  change  imiuediately  after  straining, 
but  a  certain  amount  of  straining  is  alwajs  necessary  before 
any  change  can  be  produced. 

Experiments  were  also  made  in  order  to  decide  the 
question  whether  (he  recrystallisation  which  is  apparent 
immtdiately  after  re-etching  a  severely  strained  crystal  is  a 
direct  and  instantaneous  effect  of  the  strain,  or  is  a  growth 
which  occurs  during  the  interval  between  the  straining  and 
the  ex.imination.  1  be  author  is  of  the  opinion  that  the  latter 
is  the  case,  and  that  the  structural  learrangemtut  does  not 
occur  during  the  act  of  straining,  like  the  rearrangement 
(by  twinning)  which  can  be  produced  by  straining  a  crystal 
of  calcite. 

The  author  also  concludes  that  there  is  no  broad  distinc- 
tion between  the  change  which  is  visible  (on  etching)  almost 
immediately  after  straining,  and  that  which  is  observed  to 
go  on  after  any  considerable  lapse  of  time  or  when  the 
specimen  is  slightly  warmed.  (See  also  this  Journal,  ISQ'J, 
t*:U;   1900,  1115.)— A.  S. 

AUoijs ;  Determinatioii  of  Platinum,  Gold,  and  Silier 
in .     P.  A.  E.  Kichards. 

See  under  XXIII.,  page  1249. 

Arsenic-,  Iron-,  at,d  Lead-containing  Substances ;  De- 
composition with  Sulphuric  Acid  for  the  purpose  of 
Analysing .     H.  Nissenson  and  F.  Cictogino. 

See  under  XXIII.,  page  1248. 


English  Patent. 

Materials    [Gold    Ores,   cjc]  ;   Treatment  of   ,    biV, 

Liquids  and  Gases  or  Vapours.  P.  Naef,  New  York 
Eng.  Pat.  18,748,  .Sept.  19,  1901.  (Under  Internal 
Conv.,  April  18,  1901.) 

Applic.ible  especially  for  the  extraction  of  gold  b 
cyanide  or  chlorine,  but  also  for  the  extraction  of  ghi 
from  bones,  and  the  manufacture  of  bicarbonate  of  sodii 
&c.  The  material  is  moved  through  a  liquid  while  th 
latter  passes  preferably  in  the  opposite  direction,  tli 
material  and  liquid  being  brought  iuto  most  intimate  coi 
tact  with  each  other,  and  also,  if  required,  with  a  gas  u 
vapour.  Rotary  apparatus  is  employed,  in  connection  wit 
which  provision  is  made  for  agitating  the  material' 
separating  heavy  particles  and  particles  of  various  speciti 
gravities,  circulating  the  liquid  and  gaseous  fluid  throng 
the  apparatus  and  a  temperature  adjuster,  &c.  Loose  i 
stationary  bodies  are  employed  in  the  apparatus  forkeepiu 
the  surfaces  clean,  and  to  facilitate  agitation,  &c. — R.  A. 

United  St.^tes  Patents. 

Iron    and    Steel;    Manufacture    of    .     F.    J.    Ton 

Assignor  to  the  Carborundum  Co.,  Niagara  Falls,  Nl 
U.S.  Pat.  708,941,  .Sept.  9,  1902. 

Silicon  is  added  to  molten  iron  or  steel,  preferably  to  tl 
former  in  the  proportion  of  from  one-half  to  one  per  cent 
and  to  the  latter,  of  about  oue-fourth  of  one  per  cer 
Better  castings,  and  other  advantages,  are  stated  to  be  th' 
obtained. — E.  S. 

Centrifugal  Machine  [Extraction  of  I'redous  Melii 
^■c.].  H.  de  Raasloff,  New  York.  U.S.  Pat.  707,52 
Aug.  19,  1902. 

The  machine  is  especially  intended  for  use  in  couuectii 
with  the  continuous  process  of  centrifugal  sepatat  on,  rl 
scribed  in  U.S.  Pat.  685,793.  for  the  treatment  of  cyanii 
solutions  of  the  precious  metals,  &c.,  the  solid  or  heavi 
matters  being  continuously  separated  from  the  liquid 
lighter  matters,  and  formed  into  a  mass,  which  is  discharg. 
from  the  separator  at  the  same  rate  as  that  at  which  it 
formed.  The  discharge  outlet  of  the  rotary  separatii 
chamber  is  provided  with  a  continuously-operated  rota 
valve,  which  is  chambered  and  adapted  to  transfer  t 
separated  material. — R.  A. 

Slimes ;  Treatment  of  Ore .     H.  L.  Sulman  and  H, 

Kirkpatrick-Picard,  London.  U.S.  Pat.  708,504,  Sept.. 
1902. 

See  Eng.  Pat.  7157,  1901  ;  this  Journal,  1902,  1081.— E. 

Antifriction  Metal  Alloy.     H.    Pearse   and  E.  F.  leve 
Buenos  Ayres.     U.S.  Pat.  708,580,  .Sept.  9,  1902. 

The  alloy,  for  use  in  lining  bearings,  is  composed  of  le  , 
75  parts  ;  antimony,  15  parts  ;  tin,  6  parts  ;  co|iper,  3  par 
and  wrought  and  cast  iron,  i  part  each  ;  but  the  prop 
tions  may  be  modified  according  to  the  application  intend 
The  irou  and  copper  are  first  fused  together,  and  then  i 
molten  tin,  lead,  and  antimony  are  successively  added. 

— E..* 

Melting  Furitace,  and  Melting  and  Treating  .Metals,    K. . 

Schwartz,  Assignor  of  two-thirds  to  the   Hawley  Do\- 

Draft  Furnace  Co.,  Chicago,  111.     U.S.  Pats.  7u8,782  il 

708,783,  Sept.  9,  1902. 

The  furnace  is  hemispherical  in  its  lower  part,  and  tapei; 
or  conical  above,  the  charging  door  being  at  the  apex, :  I 
an  upwardly-inclined  passage  slightly  above  the  htart  r 
available  for  exit  of  the  proiliicts  of  combusticm,  as  wel ' 
for  discharging  molten  metal.  The  lower  portion  of  : 
hemisphere,  constituting  the  hearth,  is  detachable,  and  i 
be  tilted  or  oscillated.  The  fuel  (oil  or  gas )  is  mixed  vi 
air  in  chambers  within  the  trunnions,  and  the  mixture  1 
to  a  number  of  burners  within  the  upper  part  of  e 
furnace.  These  burners  are  so  directed  dowiiwjirds.  '1 
converging,  each  towards  the  opposite  wall,  as  lo  ft  > 
their  jiis  Ht  a  point  uear  the  cential  vtrticai  axis  of  e 
furnace,  when  the  jets   separat.',  and  are  '■  filially  defli'd 
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erally  and  downwariUy  with  a  whirling  movement,  and 
en  forwardly,  so  that  th3  flame,  at  the  time  of  its  complete 
nibustion  and  greatest  heat,  will  be  in  direct  and  intimate 
ntact  with  the  metal."  The  flame  may  he  changed  from 
oxidising  to  a  ne  itral  or  reducing  flame.  In  melting 
ass,  a  reducing  flame  is  tised. — E.  S. 

tiah ;   Cuatimj    ,  preparatory   to  hehiq   Heated.     H- 

Wachivitz,  Hershruck,  Assignor  to  M.  Dunkelsbiihler, 
Nuremberg,  Germany.      U.S.  Pat.  708,788,  Sept.  9,  1902. 

R  Eng.  Pat.  20,637,  1901 ;  this  Journal,  1902,  176.— E.  S. 

'amintum;  Process  of  Rendering  ,  capable  of  being 

Welded  or  Soldered.  C.  P.  Sorensen,  Copenhagen.  U.S. 
Pat.  708,840,  .'^ept.  9,  1902. 

EEng.Pat.  16,864,  1901  ;  this  Journal,  1901,  1119.— E.  S. 

•rrous  Liquors  [  TFa.'.ic  Pickling']  ;    Treating .    A.  S. 

Ramage,  Cleveland,  Ohio.  U.S.  Pat.  70S",585,  Sept.  9, 
1902. 

PEOCESS  of  treating  ferrous  liijuors,  such  as  those 
alting  from  the  pickling  of  iron,  which  consists  in  pre- 
litatiug  therefrom  a  yellow,  hydrated,  basic  ferric  o.Kide 
e  Eng.  Pat.  23,858,  1900;  this  Journal,  1901,  910), 
•overing  the  acid  radicle  as  a  solution  of  a  salt  of  an 
.:ili  or  alkaUDe»earth,  placing  said  oxide  and  solution  in 
xiicity,  and  heating  said  oxide  to  a  temperjiture  sutticient 
cause  its  occluded  oxygen  to  react  on  the  oxide  with 
ilatiou  of  heat,  thereby  simultaneously  calcining  the 
ide  anil  supplying  heat  to  evaporate  the  solution.  The 
cined  oxide  is  converted  into  a  red  pigment.  (See  also 
ff.  Pat.  23,859,  1900;  this  Journal,  1901,  809.)— E.  S. 

vHing  and  Swilling  Apparatus.  3.  R.  Phillips,  Assignor 
to  the  American  Tin  Plate  Co.,  Pittsburg,  Penn.,  U.S.A. 
a.S.  Pat.  708,660,  Sept.  9,  1902. 

E  invention  relates  to  the  pickling  and  swilling  of  plates 
■paraiory  to  tinning,  and  includes  a  pickling  trough 
ing  a  swilling  trough  in  tandem  therewith,  acid-proof 
.ers  to  feed  the  sheets  successively  through  both  troughs, 
1  brush  rollers  rotated  at  higher  speed  than  the  feed 
lers,  haHng  on  them  projecting  rubber  plugs,  set  in 
ggered  form,  the  plugs  of  the  upper  roller  intermeshing 
;htlv  with  those  of  the   lower,  somewhat  like  gear  teeth. 

— E.  S. 

i(e«;    Apparattis  for    Treating     and     Tinning    . 

I.  K.  Phillips,  Assignor  lo  the  American  Tin  Plate  Co., 
'ittsburg,  Peun.     U.S.  Pat.  708,970,  Sept.  9,  1902. 

E  pickling  and  swilling  apparatus  described  in  the  pre- 
ling  abstract  is  combined  with  tinning  pots  arranged  at 
ferent  points  along  the  swilling  tank,  switch  devices  to 
;age  successive  sheets  and  transfer  them  to  the  pots,  and 
icating  mechanism  to  show  the  transfer  mechanism 
ich  will  act  upon  any  particular  sheet.  There  are  also 
nniug  and  dusting  devices  to  which  the  switches  lead, 
i  a  common  feed  table  to  which  the  sheets  are  fed  from 
dusting  apparatus — E.  S. 


XI.-ELECTEO-CHEMISTKT  AND 
ELECTEO-METALLURGY. 

(-4.)— ELECTRO-CHEillSTRY. 

■pocldorous  Acid  and  its  Salts  ;  Behaviour  of ,  during 

Ulectruli/sis.  F.  Foerster  and  E.  .Miiller.  Zeits.  f. 
■:iektrochem.,  1902,  8,  [35],  633—038;  and  [36], 
;65— 672. 

Econclusions  arrived  at  are  as  follows  : — It  equimolecular 
utions  of  alkali-metal  hydroxide,  hypochlorite,  and 
oride  be  electrolysed  with  increasing  E.M.F.,  the  p:issage 
a  given  volume  of  current  takes  place  at  the  lowest 
"de-potential  in  the  hydroxide,  and  at  the  highest  in  the 
oride  solution.     Chlorine   ions    are  discharged  at  inter- 


mediate values  ot  anode-potential  in  the  electrolysis  of 
hypochlorite.  At  the  moment  of  discharge,  CIO'  ions  are 
formed,  probably  reacting  in  accordance  with  the  following 
equation,  oxygen  escaping  at  the  anode  : — 

6CI0  +  3HjO  =  2HC1(.).,  4-  4HC1  +  30. 

This  formation  of  anode  chlorate  occurs  in  the  electrolysis 
alike  of  free  hypochlorous  acid  and  of  neutral  or  alkaline 
hypochlorite  solutions.  At  the  same  time,  but  onlv  to  a 
small  extent,  unaltered  ClU'  ions,  meeting  with  anode- 
oxygen  at  potentials  exceeding  I'l  volt,  may  ucite 
according  to  the  equation  CIO'  -^  20  =  CIO,,  producing 
chlorate  by  a  primary  reacticn.  A  secondary  formation  of 
chlorate  may  occur  during  the  electrolysis  of  hypochlorites 
if  not  too  small  a  portion  of  the  hypochlorite  oxygen  remain 
as  free  hypochlorous  acid  in  any  considerable  part  of  the 
electrolyte.    Hence  it  is  a  result  of  acidification. — W.  G.  M. 

Caustic   .Soda   and  Potash  ;  Electrolysis  of  Molten . 

M.  le  Blanc  and  J.  IJrode.     Zeits.  f.  Elektrochem.,  1902, 
8,  [37],  697— 707;  and  [38],  717— 729. 

The  authors,  in  summarising  their  work,  point  out  that 
fused  caustic  soda  containing  water  has  two  decomposition- 
values,  1'3  and  2-2  volts,  whilst,  when  the  sodium  hydrate 
is  free  from  extraneous  water,  only  the  higher  value  is 
obtciined.  By  quantitative  measurement  of  the  gases 
evolved  at  different  voltages,  it  is  proved  that  both  of 
these  values  have  special  significatK-e.  There  is  a  separa- 
tion of  H  and  O  at  lo  volt,  and  of  Na  and  O  at 
2'2  volts.  The  yield  of  oxygen  is  never  strictly  quantitative, 
but  increases  with  the  current  density  ;  the  hydrogen  yield, 
on  the  contrary,  provided  there  is  no  sodium  deposited,  is 
quantitative  at  pressures  below  2  ■  H  volts.  In  soda  free  from 
water,  sodium  alone  (not  Na  +  H)  is  deposited  at  pressures 
above  2-2  volts.  Hence  it  is  certain  that  pure  molten 
caustic  soda  contains  no  H',  and  therefore  no  O"  ions,  but 
only  Xa'  and  OH'  ions.  C;iustic  soda,  when  melted,  is 
very  hygroscopic,  and  usually  therefore  contains  an  appre- 
ciable quantity  of  water.  Fused  soda,  to  which  free  .sodium 
has  been  added,  yields  hydrogen  as  well  as  oxygen  at  the 
anode  at  high  current  densities,  which  is  a  direct  proof  that 
water  is  formed  at  the  anode  by  the  discharge  of  the 
hydroxyl  ions. 

Since  an  equivalent  of  water  is  obtained  for  every  two 
equivalents  ot  sodium,  the  theoretical  maximum  yield  of  the 
Castner  process  represents  ."jO  per  cent,  current  efficiency. 
In  practice  it  is  usually  not  more  than  40  per  cent.  Un- 
necessarilj-  high  temperatures  are  to  be  avoided  in  the 
Castner  process,  as  under  these  conditions  the  sodium  tends 
to  dissolve  in  the  molten  bath,  and  to  attack  the  water 
formed  at  the  anode,  forming  detonating  gas,  which  produces 
a  series  of  slight  explosions.  In  the  same  way  that  sodium 
in  excess  acts  as  a  depolariser  at  the  anode,  peroxide  in 
excess  is  a  depolarising  agent  at  the  cathode.  These  two 
products  tend  to  react  in  the  liquid,  reproducing  sodium  mon- 
oxide, which  re-forms  caustic  soda  wiih  the  water  formed  at 
the  anode.  The  current  ethciency  of  the  process  would  be 
markedly  improved  if  a  suitable  diaphragm  could  be  found 
to  prevent  the  anode  water  from  gaining  access  to  the 
cathode.  If  t.hc  conductivity  of  solid  caustic  soda  were 
surtieiently  high,  this  material  might  be  used  as  a  diaphragm 
in  the  form  of  a  solidified  film. —  W.  G.  ?il. 

Electrolysis,  especially  of  Alhali-metal  Chlorides,  with 
Platinised  Electrodes.  F.  Foerster  and  E.  Miiller. 
Zeits.  f.  Elektrochem.,  1902,  8,  [31],  -JIS— 540. 

ExPEKurESTS  with  neutral  alkali-metal  chloride  solutions 
with  or  without  the  addition  of  chromate,  disprove  Lorenz 
and  Wehrlin's  siatement  as  to  the  etfect  of  platinising  the 
electrode  upon  the  formation  of  chlorates  (Zeits.  f.  Elek- 
trochem.. 6,  3S9,  &c.),  by  showing  that,  although  the 
platinising  of  the  anode  causes  a  reduction  of  P.O.  of  more 
than  0"o  volt,  the  formation  of  chlorate  is  about  the  same 
as  in  the  case  of  electrolysis  with  polished  anodes.  Further 
experiments  indicate  that,  in  the  electrolysis  of  the  neutral 
chlorides  with  platinised  anodes,  the  generation  of  oxygen 
and   formation   of     chlorate    can  only   be  ascribed  in  the 
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minutest  defjree  to  the  catalytic  action  of  the  platinum 
black.  When  electrolysis  takes  place  between  polished 
electrodes,  the  P.D.  gradually  increases  until  it  becomes 
nearly  constant,  and  with  a  high  current  density  (o-OGT 
amp.  per  sq.  cm.)  a  similar  increase  is  observed  if  a 
platinised  anode  he  used,  although  with  weaker  currents 
(O'OIT  amp.  per  sq.  em.)  the  P.D.  is  practically  constant 
irom  the  first.  But  the  RD.,  when,  under  otherwise  identical 
conditions,  a  platinised  anode  was  substituted  for  a  polished 
anode,  was  reduced  by  from  0'7J  to  ()-9l'  volt  in  the 
experiments  described.  Coating  with  spongy  platinum, 
instead  of  merely  platinising,  did  not  increase  this  difference 
of  0-9  volt  appreciably,  and  the  use  of  grey  platinising 
distinctly  lessened'  it.  The  etfeets  of  electrolysing  sulphuric 
acid,  caustic  soda,  and  alkaline  potassium  iodide  solutions 
are  then  described,  and  it  is  shown  that  there  is  a  similar 
lowering  of  the  P.D.  when  platinised  anodes  are  used  instead 
of  bright  platinum,  in  the  e.xperinients  described,  this 
decrease,  after  from  8  to  10  ampere-bours,  was  as  follows  : — 

CuiTent  Density  per  Sq.  Cm. 


I     0'067Amp.        0-017  Amp. 


In  the  caseof  H:>SOi  solution.. 

„       „        iSaOH        ..       .. 

NaOI  ..       .. 


Volt. 

Volt. 

0'46 

II-3IIS 

0-755 

0-6C3 

0-82 

0-75 

The  difference,  in  the  case  of  sulphuric  acid,  did  not  vary 
greatly  with  the  time,  but  with  2N.  caustic  soda  solu- 
tion, it  ranged  from  ()'7-J  volt  after  1  min.  to  0-92  after 
20  mius.,()-86  after  1  hr  ,  u-76  after  4  hrs.,  and  O-07  volt 
after  U  hrs.  The  reduction  in  P.D.  is  only  to  a  very  small 
extent  due  to  an  alteration  in  concentration  at  the  anode, 
bat  is  to  be  chiefly  conuected  with  the  evolution  of  gas  at 
the  electrode,  as  it  is  first  observed  at  the  moment  when  the 
current  suffices  for  such  evolution. — W.  G.  M. 

Salts;    Eiectrnlysis  of  ^Mixtures  nf ,      A.  Ledue.  " 

Comptes  Kend.,  1903,  135,  [9],  395— 39G. 

In  an  investigation  on  the  electrolysis  of  silver  nitrate,  the 
question  arose  as  to  the  effect  of  the  presence  of  small  quan- 
tities of  impurities  in  the  bath  on  the  weight  of  silver 
deposited.  Two  baths  of  silver  nitrate  were  electrolysed  in 
series,  one  being  as  pure  as  possible,  whilst  the  other 
received  additions  of  vai  ions  quantities  of  impurities  (potas- 
sium nitrate  and  cojiper  nitrate),  the  equivalent  concentra- 
tion being  kept  constant.  The  results  showed  that  very  little 
jiccount  need  be  tal-ien  of  the  presence  of  a  few  parts  per 
thousand  of  such  impurities  as  are  likely  to  be  found  in 
commercially  pure  silver,  when  they  consist  of  metals 
occupying  a  lower  place  than  silver  in  Dunia^'  list.  The 
jireseuce  of  metals  above  silver  in  this  classitication  would 
be  more  troublesome,  but  the  proportions  of  these  are  never 
considerable,  and  thtir  electro-chemical  eiiui\alents  are 
L'enerally  not  far  different  from  that  of  silver;  moreover, 
these  metals  would  be  eliminated  from  the  bath  in  the  first 
experiments  performed. — J.  P.  B. 

Carbon  Bisulphide;   Manufucturf  of ,  in  the  Kledric 

Furnace.   E.  R.  Taylor.   Trans.  Amer.  Electrochem.  Soc, 
1902,1,  [1],  115—117. 

In  the  most  ret-ent  form  of  the  author's  electric  furnace  (see 
Eng.  Fat.  25,182,  1901,  and  U.S.  Pat.  702,117,  1902:  this 
Journal,  1902,  'ii'A  and  979),  of  which  illustrations  are  here 
given,  the  inner  metal  shell  is  surrounded  by  brick  walls 
instead  of  by  an  outer  ^hell  nf  iron,  as  was  formerly  the 
case.  The  sulphur  is  fed  directly  to  the  furnace  in  the 
cohl  state,  and  surrounds  the  interior  so  completely  as 
practically  to  make  a  blanket  of  sulphur,  which  in  melting 
carries  the  heat  absorbed,  back  into  the  furnace.  It  is 
stated  that  this  arrangement  is  so  effective  that  the  larger 
the  production  of  bisulphide,  the  cooler  is  the  outside  of 
the  furnace  and  the  more  complete  the  utilisation  of  the 
heat  generated  in  the  interior  during  the  process.  The 
sulphur  rises  in  the  bottom  of  the  furnace,  and  its  height  is 


js.  1  and  '2 
,   Fiff.  3 

Fig.  4 

FiK.5 
a.  0.  c 

.i 

ll.p.q 


~  Sectional  eleviitions  of  furnace. 

=  Horizontal  section  throuf^li  one  side  of  tumii 

on  line  .\  B.  ' 

=  Horizontal  section  through  same  side  of  furna 

on  liucC  D. 
=  Hnrizunt.al  section  (ni  line  E  F.  [ 

=  liase.  bocl.\'.  :iiid  dome  of  furnace  respectively.' 
~   EK'ctfoiics  in  pairs.  [ 

=  Broken  or  scrap  conductini^  material,  ' 

=  Keedhopi)prs  for  sulphur. 
=  Feeit-iuk't  for  carbon. 
=  Outlet  foi-  gases  and  vapours. 
=  Workinir  chamber. 
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criilated  by  feeding  cold  sulphur   into  the  surrounding  1 

i;imbets.  It  is  claimed  that  with  regular  supplies  of 
ettficity  anil  materials,  the  process  gives  excellent  results, 
[n  the  discussion  following  the  reading  of  this  paper,  the 
ithor  stated  that  the  waste  of  the  carbon  eleetrodes  is 
TV  small.  These  carbons  are  48  ins.  long,  and  each 
•presents  a  surface  of  20  sq.  ins. — A.  S.  • 

aphthalene  ;  Electroli/lic  Oxidation  of .   A.  Panchaud 

de  Bottens.  Zeits.  f.  Elektrochem.,  1902,  8,  [30],  073— 
675. 

XPERIME.N'TS  were   made  on   the  electrolytic  oxidation  of   i 

jiphthalene,  using  either  acetone,  glacial  acetic  acid  (with 

ilphuric  aci<l),  or  sulphuric  acid  as  solvent,  and  employing 

jther  lead  nr  platinum  electrodes.     Naphthoquinone  and 

Jtithalic   acid    were   the    principal    products    obtained  in 

■>preciable  quantities,  together  with  a  brown  substance  not 

!t  identified.     The  naphthoquinone  was  obtained  only  from 

le  acetone-sulphuric  acid  electrolyte   in   the  cold,  but  the 

lantitv  was  exceedingly  small,  since  a  further  oxidation 

the  a-naphthoquinone   immediately  occurred.     Phthalie 

id  was  formed,  either  in  the  cold  or  when  warmed,  in 

e  oxidation   of   naphthalene  in   the  form  of  its  a-mono- 

ilphonic  acid  (free  acid  or  sodium  salt)  or  aminonaphthol 

ilphonic  acid  (1:2:  4),  or  in  the  heat  by  the  oxidation  of 

iphthaleue  iu   glacial  acetic   acid  and  sulphuric  acid ;  the 

eld  is,  however,  very  small,  the  chief  reaction   being  the 

composition  of  H.SOj. — W.  G.  M. 

1 

Icohols  ;  Formiilion  of ,  by  the  Electrolysis  of  Salts   \ 

of  Fatlu  Acids.  H.  Hofer  and  M.  Moesf.  Annalen, 
1002,  323,  [3],  284— 323. 

FTER  a  short  review  of  previous  work  on  the  subject,  the 
itbors  deal  with  it  under  the  following  headings : — 
.  Electrolysis  of  salts  of  fatty  acids  in  presence  of  sodium 
Tchlorate  :  (1)  sodium  acetate,  (2)  sodium  propionate, 
)  sodium  butyrate,  (4)  sodium  isobutyrate,  (j)  sodium 
ccinate.  K.  Systematic  examination  of  the  reactions ; 
)  methods,  (2)  apparatus.  C.  Influence  of  ditt'erent 
jcfrolytes  and  difTerent  proportions  of  the  components 
the  mixtures  :  (1)  sodium  acetate  and  sodium  perchlorate,  j 
)  sodium  acetate  and  sodium  sulphate,  (3)  potassium 
etate  and  potassium  carbonate.  Eleven  tables,  three  curve 
igrams,  and  one  plate  are  given  in  the  original. — A.  S. 

United  States  Patents. 

'U ;  Electrolnlic  .     A.  Sommer,  Cambridge,  Mass., 

U.S.A'.     U.S.  Fat.  707,804,  Aug.  20,  1902. 

lis  cell  is  devised  to  keep  the  anode  products  from  ming- 
g  with  those  formed  at  the  cathode.  The  outer  cell, 
lich  may  be  of  iron,  is  itself  the  cathode.  Neiir  the 
ttom  is  a  vent,  communicating  with  an  elbow,  and  a 
rtical  tube  outside,  which  may  be  turned  about  the  elbow 
an  axis.  The  vertical  tube  is  provided  with  a  T-connec- 
n  near  the  upper  end  ;  both  may  be  closed.  Within  the 
m  cell,  and  at  no  great  distance  from  it,  is  an  earthenware  ^ 
r  similar)  tube  resting  in  porous  material.  The  upper 
d  of  this  inner  tube  is  enlarged  and  flanged  at  the  top,  to 
pport  a  thrice-perforated  plate,  which  serves  as  a  cover  fo  ' 
i  inner  compartment.  Through  the  central  perforation 
the  cover  is  passed  the  support  of  the  anode,  which 
asists  of  a  horizontal  disc,  carrying  blocks  of  carbon 
low.  Through  one  of  the  other  perforations  is  passed  a 
)e  dipping  beneath  the  surface  of  the  electrolyte,  and 
ised  at  will.  Through  this  tube,  salt  is  charged  as  required, 
ling  upon  the  anode  disc,  where  it  dissolves  rapidly.  The 
ler  perforation  carries  a  water-seal  for  the  removal  of 
lorine.- W.  G.  M. 

Battery  ;  Electric .     E.  A.  G.  Street,  Paris. 

U.S.  Pat.  707.731,  Aug.  26,  1902. 

'  the  flat  carbon  electrode  of  a  battery  is  attached,  by 
ansof  india-rubber  bands,  a  flat  box  of  porous  c?rbon, 
ed  with  the  solid  depolarising  material.  Between  the 
'bon  plate  and  the  inner  wall  of  the  box  is  a  short  space. 
this  arrangement  a  good  supply  of  depolariser  may  be 
idily  kept  up.— W.  G.  M. 


Counter  Electro- Motive  Force  [Battery,   Voltaic']  ;  Means 

fur  Generating .     H.   H.  Dow,  Midland,  iVIichigan, 

U.S.A.     U.S.  Pat.  707,83.5,  Aug.  26,  1902. 

This  is  a  battery  for  the  production  of  counter  E.M.F.  iu 
an  electric  circuit,  and  consists  of  a  series  of  layers  in 
"pile"  form,  in  the  following  order: — Carbon  plate, 
granular  carbon,  sheet  of  bibulous  material  wetted  with  a 
suitable  solution  (as.  for  example,  CaCU),  granular  carbon, 
carbon  plate,  and  so  on.  Thus  a  series  of  cells  is  produced, 
each  having  a  large  electrode  surface,  owing  to  the  granu- 
lation of  a  portion  of  the  carbon.— VV.  G.  M. 

Seconddry-Baftery  Plates  ;  Method  uf  Manufacluriny 

[Spongy   Lead].      G.    H.   Christian,  Assignor  to  C.  H. 
Taylor,  Cleveland,  Ohio.    U..S.  Pat.  708,694,  Sept.  9,  1902. 

Oxide  or  peroxide  of  lead  is  converted  into  spongy  lead 
by  reducing  it  at  the  c:ithode  of  an  electrolytic  cell  con- 
taining a  solution  of  a  compound  of  an  organic  acid,  such 
as  oxalic  acid,  and  an  alkaline  earth,  and  strengthening  the 
electrolyte  periodically  by  the  adfiition  of  the  compound 
as  the  reduction  progresses. — G.  H.  K. 

Plates  for  Secondary  Batteries  ;  Method  of  Mannfactur-  . 

ing .     G.  H.  Christian,  Assignor  to   C.   H.  Taylor, 

Cleveland,  Ohio.     U.S.  P:it.  7(18,695,  Sept.  9,  1902. 

This  process  is  similar  to  that  described  in  the  preceding 
patent,  but  an  aqueous  solution  is  preferred. — G.  H.  B. 

Electrode  Separator  for  Batteries.  A.  W.  Harrison,  As- 
signor to  F.  A.  Marcher,  Los  Angeles,  Cal.  U.S.  Pat. 
708,708,  .Sept.  9,  1902. 

The  separator  is  made  of  the  fibrous  portions  of  yucca 
(preferably  yucca  hrevifoHa),  from  which  the  starch  and 
other  non-fibrous  materials  have  been  extracted.— G.  H.  K. 

Bleaching  [Electrolysis  o^' Brine]  Apparatus.     C.  C.  Clark. 
U.S.  Pat.  708,796,  Sept.  9,  1902. 

See  under  \'.,  page  1230. 

(B.)— ELECTROMETALLURGY. 

Antimoni/ :  Production  of ,  Electrolyticalb/.     I.  Izart. 

L'Electricien,  1902,  22,  [!■]  307,  [II.]"33. 
The  antimony  ore  is  treated  with  sodium  sulphide  to 
dissolve  the  antimony  sulphide.  The  electrolytic  vessel  is 
divided  by  a  diaphragm,  and  the  cathode  compartment 
contains  the  antimony  solution,  whilst  the  anode  division  is 
supplied  with  caustic  soda  solution,  to  which  is  :idded  some 
ammonium  chloride,  to  bring  up  its  specific  gravity  to  that 
of  the  antimony  solution,  and  so  to  obviate  diffusion  through 
the  diaphragm.  In  an  experimental  plant  in  Cassagnas 
(Lozere),  the  author  obtained  a  scaly,  lustrous  deposit  with 
a  current  density  of  0  •  8  ampere  per  sq.  dcm.  at  :i  pressure 
of  1  '6  volt,  and  with  a  current  efficiency  of  70  per  cent. 

— W.  G.  M. 

United  States  Patent. 

Furnace ;  Oscillating   Electric  .     P.    L.   T.  Heroult, 

La  Praz,  France.     U.S.  Pat.  707,776,  Aug.  26,  1902. 

The  furnace  is  approximately  rectangular  in  plan,  the  lower 
part,  or  crucible,  bavin;;  a  spout  on  one  side  and  ;i  charging 
liole  at  each  end.  The  cover  has  a  small  chimney  or  vent 
on  the  side  nearest  the  spout  of  the  crucible,  and  two  other 
perforations  to  take  the  carbons  through  which  the  current 
is  supplied.  Each  carbon  is  supported  by  a  collar,  into  which 
it  is  fixed  by  means  of  copper  wedges,  which  also  make  the 
necessary  electrical  connections  with  the  supply  cables. 
The  whole  is  mounted  on  a  toothed  rocker,  gearing  into  a 
horizontal  rack,  so  that  the  furnace  may  be  tilted  at  will. 
The  electrodes  may  be  removed  or  may  be  oscillated  with  the 
furnace,  the  movements  of  the  furnace  and  of  the  electrodes 
being  under  hydraulic  control.  Tbe  spout  may  be  used 
as  a  ladle,  if  desired.  Tuyeres  may  be  fitted  above  the 
normal  level  of  the  fluid  charge  on  the  side  opposite  the 
spout,  so  that,  by  tilting  the  whole  to  the  proper  angle,  air 
may  be  blown  in  for  Bessemerising  purposes. — W.  G.  M. 
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XII.-FATS,   OILS,  AND  SOAP. 

Oil  of  the  lied  Elderlierry,  "  Sainbueus  liacemosa   Arbor- 

escens  "  ;  Kxuimnalion  of  the .       H.  G.   Uvers  aud 

P.    Hopkins.        J.    Amer.   Chem.  Soc.    l!lO-2,   24,    [8], 
771—774. 

Tbe  red  clderbern-  jlti-ows  ou  the  western  slt:|)es  of  tlie 
Ca.-icadt'  Mountains  and  ou  the  lowlands  about  Pu^et  Sound. 
From  10  gallp.  of  the  berries,  about  5UU  o.c.  of  a  ^-ollow  oil 
were  obtained  by  pressing  out  the  juice  aud  extracting  with 
ether  the  la^-er  of  crude  oil  which  rose  tC)  the  sui-face  of  the 
liquid.  Tlie  oil  darkens  markedly  ou  standing,  or  when  the 
ether  is  evaporated  from  the  solution  on  the  water-bath. 
It  decompo.ses  when  distilled  even  at  a  pressure  of  20  mm. 
It  consists  of  a  mixture  of  glycerides,  with  0-tJ5  per 
cent,  of  free  acid  calculated  as  oleic  acid.  It  is  stated 
that  '*  an  acid,  probably  linoleic  acid,  having  an  iodine 
absorption  greater  than  that  of  oleic  acid,  is  present  to  the 
extent  of  about  7-8  per  cent."  The  oil  bears  a  very 
close  resemblance  to  olive  oil,  as  is  shown  in  the  following 
table  :  — 


Palmitin -22-0  per  cent. 

Olein  and  linolcin 73-(! !  "lig  " 

Caprin,  caproin,  and.  caprylin  3-0  per  cent. 

Uusaponitia>)le  matter 0"66 

Specific  Rravit.v 0-907 

SolirJifviu!;  jtonit —  8°  C. 

Meltint?  point  of  tatty  acids  . .  3S°  C. 

Soponificiition  value 209-3 

Iodine  vjilue 81-44 

Hefuier  vahie '  itl'75 

Keicbert-MeissI  value l'S4 

Free  acid 6 '66  per  cent. 


Elderberry  Oil.  Olive  Oil, 


28-0  per  cent. 

72-o{^«    ;; 


t-al4-0-917 

2°C. 

20°  C. 

191-7 

80—82 

94-113 

1-60 

8-07  per  cent. 


— A.  S. 
Oils  ;  Refrnctive  Indices  of  Certain  Vegetable  .     Cor- 
rection for    Temperature.       L.   JI.    Tolman    and  L.    S. 
Munson.    J.  .Vmer.  Chem.  Soc,  1902,  24,  [8],  754—758. 

In  correcting  for  temperature  the  readings  of  refractive 
indices,  two  factors  are  ordinarily  used,  vi:.,  0-000176  for 
1°  C.  for  instruments  giving  the  index  of  refraction 
directly,  and  0-55  scale  division  for  1°  C.  for  the  Zeiss 
butyro-refractometer.  The  authors  find  that  the  former  is 
considerably  too  small,  whilst  with  the  latter,  corrections 
for  teniperatnre  are  not  accurate  unless  the  scale  reading  is 
calculated  to  refractive  index,  the  correction  factor  applied 
to  that,  .ind  then  the  corrected  refractive  index  recalculated 
to  scale  division.  From  the  results  of  a  number  of  experi- 
ments, the  following  table  of  temperature  correctious  has 
been  calculated,  and  it  appears  that,  for  the  ordinary  fats 
and  oils,  the  correction  for  change  in  refractive  index  is 
Tery  uniform,  being  about  0-000365  for  1'  C. 


Oil. 

Correction  for  1°  0.  in 
Refractive  Index. 

Linseed 

Cottonseed   

Veanut 

0-00037 
0-00037 
0-00037 

Sesame 

Olive  

U- 000.37 

Rape 

0-00036 

— A.  S. 
English  Patent. 

Soap;   Mixing  Apparatus  for   the  Manufacture  of . 

P.  Karutz,  Hamburg.      Eng.  Pat.  20,454,  ( )ct.  12, 1901. 

The  fat,  lye,  &c.  are  introduced  into  a  round-bottomed 
kettle,  provided  with  a  false  bottom  with  a  central  opening. 
Tbe  materials  are  forced  downwards  through  this  opening 
by  means  of  a  revolving  screw,  and,  rising  through  the 
perforations  of  the  false  bottom  iii  a  state  of  intimate  ad- 
mixture, fall  over  the  edge  of  a  mantle  surrounding  the 
screw  worm,  so  that  a  continual  circulation  takes  place. 

—  C.  A.  M. 


United  States  Patents. 

Benderiiig   Apparatus.        E.    K.    Edson,    Cleveland,  Ohio 
U.S.A.     U.S.  Pat.  707,565,  Aug.  20,  1902. 

This  consists  of  a  closed  vessel  surrounded  by  a  heatini 
chamber,  and  provided  inside  with  a  revolving  shaft  wit' 
perforated  lateral  arms,  through  which  gaseous  heatin, 
material  or  air  under  pressure  can  be  introduced,  ilean 
are  also  provided  for  creating  a  partial  vacuum,  prior  t 
the  introduction  of  air  under  pressure,  and  for  recoverin 
the  evaporated  solvent  (see  this  Journal,  1902,  2G3). 

-C.  A.M. 
Fish  or  other  Material  ;  Process  of  Redueinq  or  Sendei 

ivg .      E.  R.  Edson,  Cleveland,  Ohio,  U.S.A.    U.!- 

Pat.  707,566,  Aug.  26,  1902. 

The  material  is  heated  in  a  closed  vessel  under  paeumati 
pressure  greater  than  that  caused  by  the  hi-ating,  so  as  t 
prevent  boiling.  When  the  liberation  of  oil,  &c.  is  intei 
fered  with  by  the  substance  caking,  air  under  still  greate 
pressure  is  introduced  below  the  mass  to  etFect  disintegra 
tiou.— C.  A.  M. 

Rendering  Apparatus.     E.  R.  Edson,  Cleveland,  Ohio, 
U.S.A.     U.S.  Pat.  707,567,  Aug.  26,  1902. 

Ai'pahatds  for  carrying  out  the  process  claimed  in  th 
preceding  patent. — C.  A.  M. 

Rendering  Apparatus.     C.  Turner,  Chicago,  U.S.A. 
U.S.  Pat.  703,845,  Sept.  9,  1902. 

An  apparatus  for  extracting  oil  from  fatty  animal  matteri 
and  more  particularly  for  the  extraction  of  oils  from  garbag 
and  other  refuse.  It  consists  essentially  of  a  rotatable  tan 
heated  by  means  of  a  steam  jacket,  and  provided  with 
steam-supply  pipe  entering  the  tank  axially,  and  an  outli 
pipe  for  drawing  oil  the  oil,  both  pipes  being  closed  b 
valves.— C.  A.  M. 

Oils;  Process  of  Extracting .     A.  F.  Lundeber^, 

Stockholm.     U.S.  Pat.  707,854,  Aug.  26,  1902. 

The  seed  is  first  crushed  cold,  then  heated,  again  croshei 
and  finally  pressed. — C.  A.  M. 

Oils ;    Apparatus  for  Refning  .      K.  Douillet.      L 

Garenne  Colombes,  France.  U.S.  Pat.  707,960,  Aug.2i 
1902. 

See  this   .Journal,   1902,   864,  and  also   Eng.   Pat.   14,32| 

1901  ;  this  Journal,  190'2,  711. — C.  A.  M. 

XIII.-PIGMENTS,  PAINTS;   EESINS, 
VARNISHES;   INDIA-KUBBER,  Etc. 

(.4.)— PIGMENTS,  PAINTS. 
United  States  Patents. 

Pigment  [Ferric  Oxide  stained  irith  various  Dgestuffs].    . 

S.  Ramage,  Cleveland,  Ohio,  U.S.A.       U.S.   Pat.  708,56 

Sept.  9,  1902. 
The  hydrated  ferric  oxide  claimed   in   U.S.   Pat.  691,3: 
(this  Journal,  1902,  263)  is  impregnated   with  an  indepei 
dent  colouring  matter. — M.  J.  S. 

Ferrous  Liquors  ;  Treating {_Pigmcnt].  A.S.Ramag 

U.S.  Pat.  708,585,  Sept'.  9,  1902. 
.See  under  X.,  page  1235. 

(fi.)— RESINS,  VARNISHES. 
United  St.vtes  Patents. 

Varnisk  Oils  ;  Method  of  Producing ■     W.  A.  Smitl 

Cleveland,  Ohio,  U.S.A.  U.S.  Pat,  708,178,  Sept.  -. 
1902. 
Rosin  is  boiled  with  concentrated  sulphuiio  acid  uu( 
foaming  ceases,  at  which  stage  the  sulphoiiated  rosin  acic 
are  capable  of  forming  lead  salts,  whicii  are  not  curd-lik' 
Finally,  the  product  is  ihinned  by  the  addition  of  refine 
petroleum  oil. — C.  A.  M. 


)ct.  15.  I90E.] 
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iirnisliis ;  Manufacliire  of .     E.  H.  Strange,  London, 

and    K.    Graham,  Tilehiirst,  Berks,   Assignors  to   E.  R. 
Uum-U,  Loudon.     U.S.  Pat.  708,935,  Sept.  9,  1902. 

ARD  gums  or  resins  are  dissolved  in  an  excess  of  turpen- 
u',  in  a  closed  vessel  at  about  300°— S.IO^  C. ;  a  small 
irtion  of  the  turpentine  is  distilled  off  to  remove  water, 
1(1  the  solution  of  the  gum  is  clarified  either  by  filtering  or 
•  subsidence.  The  excess  of  turpentine  is  tlien  distilled 
f.  The  remaining  solution,  after  sufficient  cooling,  is 
[xed  with  linseed  oil  previously  heated  to  a  temperature 
.t  exceeding  100*  C.  Pale,  clear  varnishes,  ready  for 
imediaie  use,  are  obtained. — M.  J.  S. 

(O— INDIA-BUBBER. 


United  States  Patents. 

Mer  Suhstititle ;  Producing  a  Composilinn  of  Matter  to 

be  used  as  a .     0.  A.  Bailer,  Philadelphia.    U.S.  Pat. 

708,003,  Sept.  2,  1902. 

vENTY  parts  of  crude  rubber,  dissolveil  in  a  volatile 
Ivent  to  the  consistency  of  syrup,  are  incorporated  with 
parts  of  "  melted  or  liquid ''  gum  arable,  25  parts  of 
liting.  and  45  parts  of  sulphur.  The  whole  is  strained, 
uted,  if  necessary,  to  a  syrup  with  petroleum  spirit,  and 
xed  with  three  times  its  weight  of  whole  or  chopped 
ithers,  which  have  been  previously  freed  from  grease. 
le  composition  is  moulded  into  the  desired  shapes  under 
f;ht  pressure,  and  finally  vulcanised  in  the  usual  manner. 

— F.  H.  L. 

Mer-coated    Materials;      Process    of   Preparing    and 

Treating .     J.   Minder,  Assignor   to  Oxylin-Werke 

.\ctien-Ges.,    Piesteritz,   Germany.       U.S.   Pat.    708,823, 
Sept.  9,  1902. 

E  Eng.  Pat.  24,467,  1899;  this  Journal,  1900.  360. 

— F.  H.  L. 

:iY.-TANNING :  LEATHEE,  GLUE,  SIZE. 

'lining ;    Jie.searches    on    Chrome .       .T.    Krutwig. 

'oUegium,  1902,  1,  [20],  161—166,  and  [21]  167—169. 

support  of  his  previous  results  (see  this  Journal,  1900, 
—59),  the  author  has  examined  the  process  of  tanning 
the  single-bath  method,  in  a  liquor  containing  a  basic 
■omium  sulphate  of  the  composition  CroO<,2Cr,,(SO_,);,+ 
|,  using  .solutions  of  10,5,  2|,  and  1  per  cent,  strength, 
1  a  temperature  of  about  15°  C.  The  hide  used  was 
haired  by  sweating,  so  as  to  avoid  the  presence  of  lime 
IS.  Careful  analysis  of  the  liquor  from  day  to  day  failed 
detect  any  decomposition  of  the  salt,  the  ratio  Cr»03  to 
;  remaining  constant ;  so  the  author  considers  it  beyond 
ibt  that  the  basic  salt  like  the  neutral  salt  Ooc.  cit.), 
obines  with  the  hide  substance  as  such,  the  process  being, 
;  one  of  chemical  decomposition,  but  physical  in  its 
ure,  and  now  recognised  by  the  term  adsorption. 
periments  with  chrome  alum  led  to  the  same  result. 
'■  leather  thus  tanned  in  a  weak  chrome  liquor,  in  the 
irse  of  15  days,  gave  satisfactory  mechanical  tests,  the 
aking  load  being  from  3'6  to  47  kilos,  per  sq.  mm. 
Qumber  of  theoretical  considerations,  especially  as  to  the 
iring  of  chrome  tanning  phenomena  on  the  still  more 
aplex  question  of  vegetable  tanning,  conclude  the  paper. 

— R.  L.  J. 

Tannin  ;   Determination  of .     G.  !^chweitzer. 


.See  under  XXIIL,  page  1250. 

ENCiLisH  Patent. 

ilher.  Fabrics  or  other  Materials ;  Compositions  for  the 

^'resrr>Hition   of ,      A.    I.    Boult,    London.       From 

;.  M.  Port,  Boston,  U.S.A.  Eng.  Pat.  20,281,  Oct.  10, 
901. 

METALLIC  palmitate,  and,  in  particular,  zinco-aluminium 
mitate,  is  dissolved  in  a  drying  oil  (e.^.,  linseed  or 
inese  wood  oil)  and  a  mineral  resin,  such  as  gilsonite, 
led  to  the  solution  to  give  consistency.     If  desired,  a 


hard  fossil  resin,  such  as  gum  kauri,  may  also  be  added. 
The  zinco-aluminium  palmitate  is  prepared  by  adding  an 
excess  of  zine-.alum  to  the  solution  of  an  alkali  palmitate. 

— C.  A.  M. 

XVI.-SUGAE,  STAECH,  GUM,  Etc. 

Sugar    Juices ;     Concentration    of  ,  in   presence    Oj 

Atumijuitm  and  its  Alloi/s.     Besson.     Bull,  de  I'Assoc. 
des  Chim.  de  Sucr.  et  de  Dist.,  1902,  20,  [2],  131—135. 

The  author  has  previously  described  the  advant.iges  to  be 
gained  by  effecting  the  concentration  of  sugar  juices  in 
presence  of  powdered  aluminium.  He  now  fimls  that  the 
presence  of  a  foreign  metal  alloyed  with  the  aluminium 
intensifies  the  action,  and  produces  a  specific  effect.  The 
nature  of  the  alloy  used  is  not  stated.  Comparative  experi- 
ments have  been  made  in  the  laboratory  on  the  evaporation 
of  carbonated  juices  and  carbonated  and  sul]ihured  juices,  in 
the  ordinary  form,  and  with  the  addition  of  the  alloy  to  the 
extent  of  0*  I  gnu.  per  kilo,  of  juice.  It  was  found  that  the 
presence  of  the  alloy  brought  about  a  strong  dccolorisation 
of  the  juices  ;  the  quotients  of  purity  were  raised  by  0"8  to 
O'y,  and  the  increased  evaporation  in  a  given  time  amounted 
to  1 1 — 23  per  cent. 

Beet  Juice  ;  Defecation  of ,  with  a  Minimum  of  Lime 

.J.  Zamaron.  Bull,  dc  I'Assoc.  des  Chim.  de  Sucr.  et  de 
Dist,  1902,20,  [2],  145—152. 
As  the  result  of  the  work  of  the  last  two  years,  the  author 
finds  that  the  proportiou  of  iime  employed  may  be  largely 
reduced  with  very  considerable  advantage  to  the  quality 
and  yield  The  summary  of  the  process  is  as  follows  : — 
ilaximum  temperature  of  diffusion,  90"  C ;  exhaustion  of  the 
slices,  0-16  ;  liming  of  the  juice  in  the  first  carbonation,  9 — 
12  grms.  of  CaO  per  litre  ;  temperature  during  carbonation, 
75°— 80"  C. ;  degree  of  first  saturation,  0'9— 1-2.'");  tem- 
perature after  saturation,  85°  C. ;  rapid  decantation  of  the 
juice  into  special' tanks;  liming  in  the  second  carbonation, 
3  ■  0 — 4  •  0  grms.  of  Cat)  per  litre  ;  temperature,  80°  C;  degree 
of  second  saturation,  0  •  25 — 0"  33  ;  temperature  after  satura- 
tion, 98° — 100°  C. ;  rapid  decantation  and  mechanical 
filtration  of  the  juice;  filtration  of  the  first  and  second  car- 
bonation mud  in  filter  presses. — J.  F.  B. 

United  .States  Patents. 

Bonc-Black  Kiln  [Spent  Materml  from  Sugar  Purifica- 
tion] .  W.  T.  Mohr,  Gladerun,  Peiin.  U.S.  Pat.  708,  898, 
Sept.  9,  1902. 

A  KILN  for  revivifying  spent  bone-black,  &e.,  the  con- 
struction of  which  is  described  in  17  claims.  There  is  a 
heating  chamber,  an  upright  retort  extending  through  it, 
and  through  this  the  material  treated,  falls.  A  vertical  flue 
extends  through  the  retort  and  opens  at  its  lower  end  into 
the  heating  chamber  to  form  un  escape  for  the  heat  from 
the  latter. — E.  S. 


Agitator    [Starch-making'].     H.  \I.  Martinson. 
708,858,  r.102. 

See  under  Xl\.,page  1243. 


U.S.  Pat. 


XVII. -BEE WING,  WINES,  SPIEITS,  Etc. 

Fermentation;   Theory  of .     /.     A.  Richter.     Centr.- 

151.  f.  Bakter.  u.  Parasitenk.,   8,   ['-],  787—796.     Chem. 
Centr.,  1902,  2,  [5],  391. 

The  author  shows  that  the  presence  of  nitrogenous  sub- 
stances (peptones)  influences  the  fermenting  power  of  the 
yeast  fungus  only  when  the  quantity  of  sugar  present  is 
inappreciable.  The  peptones  present,  whilst  favouring  the 
development  and  pro|)agation  of  the  cells,  have  no  influence 
on  the  fermenting  power  of  the  yeast  fungus.  If  the  sugar 
be  exhausted,  or  if  it  be  present  only  in  very  small  quantity, 
however,  the  yeast  begins  to  assimilate  other  substances,  as 
for  example,  alcohol,  peptone,  &c.  These  facts  may  be 
explained  by  Buchner's  enzyme  theory,  If  an  old  culture 
be  sown  in  a  fresh  nutrient  solution,  the  cells  begin  to  grow 
and  to  propagate,  and  contain  at  first  little  or  no  zymase. 
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Fermentation  only  commences  when  the  enzyme  has  de- 
veloped. The  zymase  decomposes  the  sugar  present,  and 
this  is  so  whether  peptone  be  present  or  not.  When, 
however,  the  whole  of  the  sugar  is  decomposed,  a  new 
process  of  assimilation  sets  in,  which  has  nothing  in  com- 
mon with  the  act  of  fermentation. — .\.  S. 

Feiineiits  and  Fermentations  ;   Testbttf .     Sorel.     Hull. 

de  I'Asscc.  des  Chim.  de  .Sucr.  et  de  Dist.,  I90a,  20    [21 
lay— 144. 

Ik  addition  to  a  full  and  careful  microscopic  examination 
of  yeast,  the  author  recommends  a  direct  determination  of 
fermentative  power.  In  the  case  of  brewery  or  distillery 
yeast,  a  10  per  cent,  solution  of  sugar  and  a  10  per  cent, 
suspension  of  yeast  are  prepared ;  5  e.c.  of  each  are  placed 
in  a  flask  with  0-5  grm.  of  sawdust.  The  flask  communi- 
cates by  means  of  a  tube  with  a  bottle  filled  with  acidulated 
water.  The  flask  is  placed  in  a  water-bath  and  kept  at  a 
constant  temperature  of  29" — 30°  C.  The  gas  evolved 
during  fermentation  displaces  from  the  bottle  an  equal 
volume  of  water,  which  is  conducted  through  a  second 
tube  into  a  graduated  measuring  cyliiiiier.  Reailings  are 
taken  every  15  minutes,  and  curves  are  plotted  ;  the  fermen- 
tative power  of  the  yeast  is  represented  by  the  t<.tal  volume 
after  two  hours.  In  the  case  of  bakery  yeasts,  the  flask 
is  re]i!aced  by  a  wide  tube  of  at  least  80  c.c.  capacity.  A 
suspension  of  the  yeast,  at  lOgrms.  per  litre,  is  [irepared, 
and  20  c.c.  of  this  are  mixed  in  the  tube  with  20  grms.  of 
flour  by  means  of  a  glass  rod,  care  being  taken  to  keep 
the  paste  at  the  bottom  of  the  tube.  The  test  is  made  in 
the  same  way  as  before,  the  total  volume  of  gas  after  three 
hours  being  taken  ai  the  fermentative  power  of  the  yeast ; 
the  rising  qualities  can  also  be  noted.  In  order  to  deter- 
mine the  acidity  produced,  a  parallel  fermentation  is  made 
with  100  grms.  of  flour  and  100  c.c.  of  yeast  sn.spension  in 
a  pluggeil  tube ;  after  three  hours  the  volume  is  made  up 
to  200  c.c.  and  the  mixture  is  filtered.  An  aliquot  portion 
of  the  filtrate  is  then  boiled  under  a  reflux  condenser,  and 
the  acidity  is  titrated.  Generally  speaking,  the  acidity 
produced  varies  inversely  as  the  fermentative  power.  .lust 
as  the  relative  values  of  different  yeasts  may  be  determined 
in  this  apparatus  with  the  same  flour,  so  also  may  the 
values  of  different  flours  be  determined  towards  the  same 
yeast.  The  volume  of  gas  evolved  in  three  hours  may  varj- 
from  80  c.c.  with  the  best  quality  flours  down  to  2j  c.c. 
with  inferior  or  damaged  samples. 

In  examining  the  activity  of  fermentation  in  worts  at 
various  stages  of  the  process.  2.i  to  r>0  e.c.  of  the  wort, 
according  to  the  activity,  are  introduced  into  the  fermenta- 
tion flask  together  with  1  grm.  of  sawdust,  and  the  quantity 
of  gas  evolved  is  determined  as  described  above.  Results 
of  such  experiments  should  be  tabulated  from  readings 
taken  every  15  minutes  for  worts  of  different  densities, 
together  with  records  of  the  number  of  cells  present  in  unit 
volume  of  wort,  and  the  number  of  cells  required  to  main- 
tain good  activity  in  fermentations  at  different  atlenuations 
should  be  determined.  The  practice  of  using  fresh  yeast 
stock  foi-  pitching  each  vat  is  greatly  to  be  commended, 
but  many  still  adhere  to  the  practice  of  pitching  new  vats 
with  a  portion  of  the  contents  of  the  preceding  one.  Aiter 
operating  thus  for  two  or  three  times,  the  number  of  cells 
transferred  in  a  given  volume  becomes  less,  even  though 
the  proportion  of  fiueign  or.fauisms  may  not  be  excessive. 
Tests  on  the  lines  indicated  will  often  reveal  this  cause  of 
sluggish  fermentation;  the  proportion  is  stated  to  be  suffi- 
cient when  there  are  not  less  than  30  millions  of  cells  per 
litre  of  pitching  yeast,  and  not  less  than  three  millions  of 
active  cells  per  litre  in  the  vat.  Only  when  tie  wort  has 
been  completely  sterilised  is  a  smaller  proportion  safe,  and 
then  only  at  the  expense  of  longer  duration. — .1.  F.  B. 

Malt  Analysis.     Windisch.     Woch.  f.  Brau.,  1902,  19, 
[38],  545—546. 

The  author,  in  giving  a  resume  of  a  paper  by  \.  I!.  Ling 
(see  this  Journal,  I'.loi',  983),  points  out  that  the  results  con- 
firm the  opinion  already  largely  held  m  (uTuiany,  that  the 
determination  of  the  diastatic  power  of  a  malt  is  of  very 
doubtful  value  in  determining  its  quality. — B.  F.  I). 


Malt   Aiialt/sis ;  Limitations    of  the    Applitdljility   of  t\ 

Results  of  ,  for   the   Valuation   of  Larije  Bulks  i*] 

Mall.     U.   G.  Woch.  fiir   Brau.,   1902,  19     [371   593 
527.  I    L     J.      f 

The  experiments  of  the  author  tend  to  show  that,  owing  , 
the  inherent  nature  of  malt  as  a  product  manufactured  fn 
the  produce  of  an   enormous  number  of  separate  plants, 
conceivable  care  in  sampling  can   possibly  give  an  accutir 
representation  of  such  factors  as  the  extract-content,  wh'il 
are  liable   to  variations,  ab  initio.     As  might   be  expecti' , 
factors   such   as   moisture,    which   are   determined  by  (.1 
kilning  and  storage,  and  as  time  of  saccharification,  c'oloi' 
aroma,  clearness  and  taste  of  wort,  which   are  determirL 
bv'  the  treatment  during   manufacture,  mav,    under  gc.i 
conditions,   be  fairly  represented  in   a  small  sample.     1: 
even  the  mean  of  four  analyses  of  extract  was  found  only 
give  an  apf  roximate  valuation  of  a  2-kilo.  sample,  and  t 
errors  must  increase  the   greater  the  quantity  of  the  malt 
be  valued.     Analysis  may  afford  valuable  information  as>| 
the  general   conditicm  of  the   malt  as  well  as  an  idea  of  1 
extract-content,  but   the  percentage  of  extract  found  J. 
never  afford  a  satisfactory  measure  of  the  money  value  o'u 
large  consignment,  since  an  absolutely  true  average  samfJ 
cannot  be    obtained.     An  equalisation   of   all  the  variatidif 
from  corn  to  corn,  una\oidable  even  with  the  most  uuifoij 
manufacture,  can  only  occur  when  the   uialt   is  worked  )| 
the  large  scale. — J.  F.  B. 


Mashing  Operations  ;  Modern .      I,.  Briaal 

J.  fed.  Inst,  of  Brewing,  8,  [51,  611—625. 

After  a  short  account  of  the  several  methods 
adopted  with  a  view  to  obtaining  increased  extraction  iut 
mash  tun,  the  author  gives  the  results  of  a  series 
experiments  in  mashing  various  malts  at  a  low  initial  heat{ 
15  to  30  minutes,  and  subsequently  raising  the  teniperatu! 
by  introducing  from  below  water  at  a  temperature  of  frt 
165°— 170°  F.,  so  as  to  bring  the  temperature  of  the  inixtlj' 
to  155°  or  1 58°  F.  In  the  whole  of  the  experiments  made,  t 
soluble  albuminoids  both  in  the  wort  and  finished  beer  w« 
lowered  by  this  treatment,  whilst  the  beers  carried  a  tou' 
head,  brightened  very  rapidly,  and  were  less  liable  to  ca 
fermentation.  With  ordinary  malts,  20  minutes  at  the  li 
initial  temperature  is  sutticient,  malts  of  low  diastatic  pon 
may  be  treated  for  30  minutes  ;  the  second  temperatil! 
being  brov.ght  to  15.j°  or  158"  F. 

The  following  method  is  recommended  as  being  succelsl 
in  practice.  Half  of  the  grist  is  mashed  as  thick 
possible  at  a  mixing  heat  of  about  115°  F..  allowed  to  sta 
45  minutes,  and  then  rapidly  raised  to  150"  F. ;  when  tl 
temperature  is  reached,  the  second  half  of  the  grist  is  mash 
in,  and  the  whole  allowed  to  st;in1  for  two  hours.  T 
beer  is  of  good  character  and  satisfactory  stability.  f1 

— B.  F.  D. 

Saccharomyces,  and  a  New  Application  of  this  Propei  | 
in  the  Distillery ;  New  Proof  of  the  Cellular  Resistai 

of  .     H.  AUiot.     Bull,   de  1' Assoc,   des  Chim.,  2 

[2J,  162—166. 

It  is  well  known  that  distillery  molasses  containing  notaf 
proportions  of  nitrates  have  to  undergo  a  denitrifyii 
treatment  before  they  can  be  successfully  fermented.  Tt 
treatment  consists  in  adding  sulphuric  acid  to  the  molas* 
and  blowing  air  through  them  at  a  boiling  temperatu 
The  nitrates  are  decomposed  and  reduced  to  nitrog 
peroxide  under  the  action  of  the  sugar,  and  this  gas 
eliminated,  together  with  the  volatile  fatty  acids,  which  11 
also  inimical  to  yeast,  being  carried  off  with  the  stea 
The  author's  etideavours  have  been  to  disoeiise  with  tl 
treatment  by  acclimatising  yeast  to  the  antiseptic  cc 
stituents  of  industrial  molasses.  ' 

For  this  purpose  a  certain  quantity  of  molas.<><8  8 
diluted  with  an  equal  weight  of  water  and  4  grms. 
sulphuric  acid  are  added  per  litre.  The  mixture  is  distill 
in  a  retort,  and  a  volume  of  distillate,  equal  to  about  one-fil 
of  the  original  bulk,  is  collected  This  liquid  is  added 
small  portions  at  intervals  of  a  few  hours  to  a  vigoro 
culture  of  wine  yeast  in  a  nutritive  saccharine  medium  a 
ncubated  at  2U° — 25°  C.     The  acclimatisation  takes  pla 
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thouf  (littioulty,  anil  need  onij  be  carried  to  a  degree 
ghth  exceediug  the  proportion  of  volatile  products 
esent  iu  iudustrial  molasses,  i.e.,  a  qiiautify  of  molasses 
ould  be  distilled  equivalent  to  that  which  would  be  present 
the  culture  medium  were  composed  of  or  linary  distillery 
ish.  A  litre  of  acclimatised  yeast  culture  would  suffice 
r  a  large  distillery  fermenting  1,000  hectolitres  of  wash 
r  duy,  aud  this  quantity  would  receive  the  products  of 
,tillatiiin  of  about  i.50 — 300  grms.  of  molasses.  The 
itial  acclimatised  yeast,  when  subsequently  developed  in 
yeast-propagation  apparatus,  will  retain  its  acquired 
operties  for  a  sutHcient  time  to  complete  the  industrial 
rmeiitatiou.  Results  of  experimental  fermentations  in 
e  laboratory  have  shown  such  favourable  results,  as 
mpareil  with  unacilimatised  yeast  of  the  same  kiml,  that 
may  reasonably  be  hoped  that  under  the  more  favourabU' 
uditioiis  of  practice,  the  process  will  be  a  complete  success. 

—J.  F.  B. 

}Vi7ie ;  Concentration  of .     F.  Garrigou.     Comptcs 

Rend.,  1902, 135,  [9],  407-408. 

J  the  concentration  of  wines  it  is  important  to  start  from 
Ispliitely  natural  products  ;  doctoring  iu  anj-  form  is  liable 
■lead  to  disastrous  results.  8uch  treatment  is  easily  detected 
1  a  preliminary  experiment  on  about  10  litres  of  wine. 

fortification. — When  inferior  spirits  have  been  employed, 
ater  yield  of  heavy  alcohols  is  obtained  than  from  a 
ectly  natural  wine. 
\Tartaric  Aciil. — When  the  concentration  exceeds  ."lO  per 
■at.,  added  tartaric  acid  be;,ans  to  deposit,  and  the  deposit 
jcomes  very  great  on  further  concentration.  The  tartaric 
lid  and  tartrates  do  not  re-dissolve  when  the  original  wine 
Ire-constituted  by  the  addition  of  vrater  a.'id  alcc^hol. 

Plastering. — If  the  addition  has  been  considerable,  the 

icentrated    wine   becomes   strongly   acid,     and    copious 

osits  of  calcium  and  potassium   sulphates  are  formed, 

bgnisable  by  microscopic  examination. 
VSulphuric  Acid. — A  small  quantity  of  natural  wine  of  the 
Inie  origin  and   known  purity  should  be  evaporated  in  a 
jpsule  side  by  side  with  some   of  the  wine   to  te  treated 
|ie  extracts  are  dried  in  vacuo  at  about  l.JO"  C,  and  then 

'efiilly  incinerated.     The  extract  of  the  pure  wine  will  be 
Intly  acid,  no  white  fumes  will  be  evolve<l  on  incineration, 

I  the  vapours  condensed  ou  a  cold  surface  will  yield  only 
laintly  acid  liquid.  If  sulphuric  acid  has  been  added  to 
I;  wine  to  be  concentrated,  the  extract  will  be  strongly 
|id,  the  liquid  coodensed  fioni  the  white  fumes  on  a  cold 
ace  ou  incineration  will  be  strongly  acid,  and  will  give 
reactions  of  sulphuric  acid.  Perfectly  natural  wines 
lien  subjected  to  eonci-ntration  will  yield  sterile  i)roduct3 
la  condensed  form,  suitable  for  blending  and  for  exporla- 
Id,  and  crops  v,\\\  be  saved  which  ordinarily  would  give 
ot  little  stability  owing  to  deficiency  of  protective 
[istitueuts.— J.  F.  U. 

tiobiose  ;  Action  of  Solnble  Fertnents  and  Top-fermenta- 

m  Beer   Yeast  on  ,  ^c.     E.    Bonrquelot  and   II. 

Kerissey. 

See  under  XXIV.,  page  1251. 

UfhuTOUS  Acid  in  Fermeyited  Liq-iids  ;  Determination 
of  Free .     Mathieu  and  Billou. 

See  under  XXIII., paje  1247. 
Ml  ExGLiSH  Patent. 

Vt  from   Dregs  ;   Process  and  Apparatus  for  the  Rapid 

ftparation   of  .      E.    de    Meulemeester,    Brussels. 

|Eng.  Pat.  20,895,  Oct.  18,  1901. 

!  uiash  is  allowed  to  flow  under  moderate  pressure  into  a 

Si'al  pipe,  aud  thence  through  a  series  of  small  tubes  into 
lumber  of  porous  filter  cells  (cloth  tubes  in  wire  cases) 
pnged  at  short  distances  from  one  another  inside  a  vat 

ank  under  atmospheric  pressure.  The  lower  ends  of 
I  filter-tubes  are  clipped  between  bars  adapted  to  open  or 

sail  together.  During  the  filtration  of  the  mash,  the 
|rer  ends  of  the  filters  aree  osed  and  the  wort  filters  into 
•  vat.     When   all   the  wort  has  run  off,  the  clipping-bars 


are  rapidly  opened  and  the  dregs  are  discharged  into  a 
mashing  tank  below,  where  they  are  washed  aud  mashed 
before  returning  to  the  ehirifier. — .J.  F.  B. 

United  Sitatks  Patent. 

Agitator.     [Mash  im.ving.]      H.  M.  Martinson.     U.S.  Pat. 
708,  858,  1902. 

See  under  XIX.,  page  124.3. 

XVIII.-FOODS ;  SANITATION;  WATER 
PURIFICATION.  &  DISINFECTANTS. 

(A.)— FOODS. 

Oleiimargarine  and  Butter  ;  Influence   of  the  Growth   of 

Mould  upon   the  Chemical  Composilio/t   of .     C.  A. 

Ciamptou.    J.  Amer.  Chein.   Soc,   1902,  24    fSl,  711 

719.  ' 

On  keeping  a  number  of  samples  of  oleomargarine  in  glass- 
stoppered  bottle.'  for  about  two  years,  many  of  them  became 
permeated  with  a  growth  of  dark  green  mould,  a  species 
of  Coniothecium.  The  refractive  indices  varied  gieatly, 
being  so  low  with  some  specimens,  that  .judged  by  this 
test  alone,  they  would  have  been  classed  as  butter  ;  the 
differences  in  the  results  were  due  to  the  growth  mentioned, 
the  greatest  divergence  being  between  the  samples  showing 
a  strong  growth  of  the  mould,  and  those  sfauiving  little  or 
none.  An  examination  of  some  of  the  original  material 
which  had  no  outward  appearance  of  change,  except  that  it 
had  developed  the  tallowy  smell  incident  to  oleomargarine 
on  long  keeping,  showed  that  the  figures  obtained  from 
the  mouldy  samples  differed  widely  from  those  given  by 
specimens  which  had  presumably  only  been  affected  by 
the  actinn  of  the  atmosphere.  \\'ith  the  mouldy  samples, 
the  Keichert-Meissl  value  was  uiucb  less,  approaching  the 
value  ordinarily  obtained  from  fresh  oleomargarine,  whilst 
the  refrajtive  index  aud  the  \'alenta  value  were  about 
normal  for  butter;  the  specific  gravity  was  very  low  and 
the  iodine  value  showed  a  great  \ariation. 

An  examination  by  the  author,  of  a  sample  of  butter 
which  contained  mould,  confirmed  the  observations  of  Hanus 
and  Stocky  that  the  growth  cf  mould  in  butter  produces  a 
slight  but  distinct  decrease  in  the  Keicbert-Meissl  value. 

The  author  concludes  from  his  experiments  that  it  may 
safely  be  asserted,  at  all  events  for  the  edible  fats,  that 
where  the  presence  of  nitrogenous  and  other  non-fatty 
matter  affords  a  nutritive  medium  for  such  growth,  the 
greater  part  of  the  changes  embraced  under  the  general  term 
"  rancidity  "  is  due  to  the  action  of  micro-organisms,  or  to 
the  euzymes  resulting  from  their  development.  The  results 
obtained  with  the  samples  of  oleomargarine  mentioned 
above,  are  explained  as  follows  ; — The  glycerides,  e.xpuseil 
to  the  cool  damp  air  of  the  refrigerator,  and  in  contact  with 
the  nitrogenous  matter  derived  from  the  milk  used  in  the 
process  of  manufacture,  undergo  a  gradual  decomposition, 
probably  induced  and  promoted  by  bacterial  growth,  with 
the  formation  of  the  lower  fatty  acids  ;  this  leads  ultimately 
to  the  high  results  obtaineil  for  volatile  acids  aud  specific 
gravity  with  the  samples  which  showed  no  mould.  The 
germs  of  the  Coniothecium  fungus  having  gained  access  to 
the  fat,  and  their  growth  being  started  by  the  favourable 
conditions  resulting  from  the  splitting-up  of  the  glycerides, 
attack  the  liberated  fatty  acids  and  glycerides  and  consume 
them  in  proportion  as  they  grow.  The  growth  of  the  fungus 
produces  farther  decomposition  and  a  further  consumption 
of  fatty  acids,  with  a  preference  fiu-  those  of  lower  mole- 
cular weight,  until  the  remaining  mixture  of  fat  and  free 
acids  gives  the  low  values  for  volatile  acids  an<l  specific 
gravity  obtained  from  the  samples  containing  mould. — A.  S. 

Beet   Slices ;    Acid   Fermentation    of  .     S.    Epstein. 

Centr.-BI.  f.  Bakter.  u.   Parasitenk.,    8,    [2],  796—797 

Chem.  Centr.,  1902,  2,  [5],  393. 
The  experiments  were  carried  out,  as  far  as  po.ssible,  m  a 
manner  similar  to  that  obtaining  in  practice.     The  slices 
were  pressed  as  tightly  as  possible  into  a  glass  ves.sel  up  to 
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the  rim  and  a  stopper  inserted.  'J'he  micro-organisms 
isolated  from  the  beet  slices  belonged  to  the  lactic  acid  bac- 
teiia  and  to  the  so-called  earth — or  potato — bacilli  species. 
Wilh  extnicled  and  sterilised  slices,  the  former  caused  a 
pure,  almost  odourless  fermentation,  whilst  the  latter  pro- 
duced substances  varying  with  tlie  kind  of  bacteria,  having 
an  odour  of  butyric  or  valeric  acid.  In  s.ime  experiments 
a  strong  cellulose  fermentation  was  also  observed.  After 
diffusi(m,  the  beet  slices,  in  consequence  of  the  warming  to 
6J — "0"  C,  contain  no  lactic  acid  bacteria,  because  these 
are  non-sporulating,  but  they  contain  the  species  forming 
endospores.  If  the  raw  slices  be  allowed  to  utiderg  ■>  auto''- 
fermeutation.or  if  the  extracted  slices  be  inoculated  with  a 
pure  culture  of  the  lactic  acid  bacteria,  the  desired  acidifica- 
tion is  always  produced.  The  lactic  acid  bacteria  thus  play 
an  important  part  in  the  acid  fermentation  of  fodder 
material ;  they  injure  by  means  of  the  acid  formed,  the 
development  of  the  earth  and  butyric  bacteria,  so  that  the 
latter  are  un.ible  to  exercise  their  prejudicial  influence. 
This  exjilains  why  the  method  now  followed  frequently 
fails ;  the  extracted  slices,  after  the  diffusion  at  'fi5'  C, 
usually  no  longer  contain  lactic  acid  bacteria,  and  the  lactic 
acid  which  causes  the  suppression  of  the  earth  bacilli  is, 
therefore,  not  produced.  If,  however,  the  extracted  slices 
be  sjirinkled  with  sour  milk,  or  infected  with  a  pure  culture 
of  lactic  acid  forming  bacteria,  then  the  desired  acidification 
is  produced. — A.  S. 

Foodstuffs  ;  Electrolytic  Delciminutwn  of  Traces  oj 
Metals  m .     L.  Medicus  (and  C.  Heboid). 

See  under  XXIII.,  paye  1248. 

English  rATENT. 

Preserving  Compound  Ifor  Eggs'].     C.   E.   Lome,  Upsala, 
Sweden.     Eng.  Pat.  18,439,  Sept.  14,  1901. 

The  composition  consists  of  a  mixture  of  linseed  oil,  25 
parts;  stearic  or  palmitic  acid,  25  parts;  paraffin  wax, 
46-5  parts;  tallow,  25  parts;  and  turpentine,  35  parts; 
all  by  weight.— W.  P.  S. 

United  States  Patent. 

Food   Extracts ;  Process  of  Obiaininji .     G.   Eichel- 

haum,  Berlin.     U.S.  Pat.  708,330,  Sept.  2,  1902. 

Milk,  skimmed  milk,  or  whey  is  peptonised  by  adding 
0-1  grm.  of  pancreatine  and  3  grms.  of  soda  per  "litre  and 
heating  the  mixture  for  from  10  to  15  hours  at  a  tempera- 
ture of  :M°  C.  The  lactose  in  the  solution  is  then  inverted 
by  adding  about  1  jier  cent,  of  hydrochloric  acid  and 
increasing  the  temperature  to  Mo"  C.  'I'he  acid  is  then 
neutrali.'^ed  with  sodium  carbonate  and  the  liuuid  is  fer- 
mented for  two  days  irith  good  common  veast  at  a  tem- 
perature of  30°— 32"  C.  The  cloudv  liquor  thus  obtained 
is  heated  to  100°  C.  to  kill  the  yeast,  filtered,  and  concen- 
trated.—W.  P.  S. 


(fi.)— SANITATION;  WATER  PUKIFICATION. 

Natural     Waters ;  Significance    of   Phosphates    in . 

A.  G.  Woodman.    J.  Amer.   Chem.  Soc,  1902,  24     fSl 
735—743.  ' 

As  the  result  of  the  examination  of  a  large  number  of 
waters,  the  author  states  that  there  can  he  no  question  that 
the  presence  of  phosphates  in  water  in  any  appreciable 
quantity  is  an  indication  of  pollution.  It  was  found  that 
the  amount  of  phosphate  and  its  variation  seem  to  follow 
the  same  general  line  as  in  the  case  of  other  mineral  con- 
stituents which  either  accompany  the  polluting  material  or 
are  jiroduced  by  its  decay  ;  the  amount  of  phosphates  is, 
however,  not  so  delicate  an  indicator  as  that  of  the  nitrates 
and  chlorides.  The  limit  of  0  •  5  part  of  phosphorus  pentoxide 
per  million  given  by  Hehner  for  unpolluted  waters  appears 
to  the  author  to  be  rather  low  ;  he  states  that  a  safer  amount 
would  be  1  -0  part,  although  the  average  would  doubtless  be 
rather  less. — A.  S. 


English  Patents. 
Water  Softening  and   Purifying   Apparatus   [fur   Settlii 
and  Decantaiion].     C.  W.  Heissel,  London.     Eng   P- 
17,396,  Aug.  30,  1901. 

The  settling  and  decanting  apparatus  consists  of 
cylindrical  casing  having  within  it  a  conical  bottom  wi 
valved  aperture  for  discharge  of  the  deposit  formed,  and 
central  vertical  tube,  open  at  both  ends,  into  which  tl 
liquid  to  be  cleared  Hows,  terminating  at  a  certain  heie 
above  the  bottom,  and,  in  one  form  of  the  apparatu 
attached  to  the  sides  by  a  sieve  false  bottom.  Above  tl 
sieve  are  settling  partitions  constructed  as  polygonal-shapi 
hoppers  arranged  in  steps,  converging  towards  the  top,  ai 
so  formed  that  the  liquid  may  flow  upwards  uniformly  ai 
permit  of  deposition  upon  the  steps.  In  another  form 
,  the  apparatus,  instead  of  a  sieve  or  false  bottom, 
described,  a  series  of  invertel  cups  are  so  arranged  as 
divide  and  equalise  the  upward  flow. — E.  S. 

Water-softening  Apparatus.     H.  L.   Doulton    and  A.  \ 
Manger,  London.     Eng.  Pat.  18,825,  Sept.  20,  1901. 
The  plant  consists  of  a  hard-water  tank,  a  mixing  tank, 
vessel  for  holding  the  softening  solutions,  a  settling  tan 

1   and  a  filter.     SutBcient   softening  solution,   say  for  a  dai 
supply,  is  placed  in  the  above  mentioned  vessel  and  is  ke 

1  agitated  by  a  stirrer  actuated  by  a  motor  driveu  by  t 
hard  water  running  into  the  haul  water  tank.  The  flow 
the  hard  water  into  the  mixing  chamber  regulates  t 
admission  of  the  softening  solution  by  means  of  a  fit 
connected  to  a  valve  on  the  inlet  pipe  of  the  said  solutio 
The  latter  is  thoroughly  mixed  with  the  inflowing  ha 
water,  which  then  passes  into  the  settling  tank,  and  may 
drawn  off  through  a  lilter  connected  with  the  same. 

— \V.  P.  .S. 

United  States  Patkst. 

Rendering  Apparatus  [Oil  from  Garbage].     C.  Tarne< 
U.S.  Pat.  708,845,  .slept.  9,  1902. 

See  under  XII.,  page  1238. 

(C.)— DISINFECTANTS. 

Creolin;    Ordinary  and  Solid  .     E.  liaroui.     Gioi 

Farm.   Chim.,   51,    289—295.     Chem.    Ceutr.,    1902, 
[7],  531. 

A  GOOD  creolin  forms  a  brownish  red.  clear  liquid  of  a  nj 
unpleasant,  coal-tar   odour,  sp.  gr.  1-03 — 108,  and  givi 
on   mixing  with   ivater    (25  :  liJoO),  a  milky  emulsion 
alkaline   reaction    which    remains    permanent    for  seyeii 
weeks,    but    which,    on    the    addition    of  excess   of  acl 
becomes  brown   owing  to  the   separation  of  coal-lar.    Ft 
the  determination   of  the  free  alkali,  10  c.c.  of  the  creol 
are  diluted  with  200  c.c.  of  distilled  water  and  titrated  w^ 
N/1   sulphuric   acid.     A  further   10  c.c.  of  N/1   sulpbul' 
acid  arc  then  added,  the  mixture   heated  for  about  half  |- 
hour  to  70' — 80°  C,  filtered  and  titrated  with   N/1  causf 
soda.     The  difference  between  the  two  titrations  gives  tf 
amount    of  combined  alkali.     The  total  alkali  in  a  goi 
creolin  amounts  to  from  2-5   to   4-5  per   cent.     For  t)i 
determination  of  the  coal-tar,  50  c.c.   of  the  creolin  a' 
mixed  with  50  c.c.   of  distilled   water  at   60'  C,  and  aft' 
cooling,  the  liquid  is  extracted  with  about  250  c.c.  of  eih 
in  small  portions  at  a  time.     The  coal-tar  is  left  as  resid 
on  evaporating  the  ethereal  solution  ;  it  should  aujoant 
70 — 80  per  cent.     Ten  c  c.  of  the  extracted  tar  are  shak 
with    10  c.c.   of  caustic    soda  solution  (sp.  gr.  T  1 1  i),  th 
treated  iu  a  glass  cylinder  graduated   into  tenths  of  a  c. 
with  3  c.c.  of  hydrochloric  acid   (sp.  gr.  I'lK)  and,  aft 
shaking,   the   mixture   allowed    to  stand  in  a  warm  piia 
The  amount  of  phenols  is  read  oH  at  15'  C.     Iu  iheaqueo 
solution,  after  extraction  with  ether,  the  soap  is  deconipos 
by  excess  of  sulphuric  acid  and  the  resin  filtered  off,  nasln 
dried,  and  weighed.     The  proportions  for  the  preparation 
different  creolins  are  shown  in  the  accompanying  table. 

The  rosiu  is  .saponified  at  lou'  C,  witb  tlie  caustic  soi 
which  is  preferably  first  freed  from  contaminating  sal 
The  resin  soap  is  tnen  treated  with  the   coal  tiir  heated 
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1.  Italian       2.  Ordinary 
Creolin.            Creolin. 

3.  Solid 

Creolin,  m.  pt. 

55°— 58"  C. 

etian  turpentine  . . 
stic  sodji  !solution, 
.Kr.r;M. 
tar.sp.  gr.  I'OS— 
1115. 

Grms. 

250 

70 

775 

Grms. 
'90 
780 
200 

Grms. 

"0 

90 

7.W 

CM 

[  fjlt         

80 

.—SO"  (;.,  thoroughly  mixed  with  the  latter  at    100' C, 
filtered.     The  process  takes  about  30 — 10  minutes. 
11   the   following   tabli'   are   given    the    results    of    the 
mination  of  two  trade  samples  of  good  creolin  and  of  a 

.  iple  of  Italian  creolin  ;  — 


Creolin,  A.    I    Creolin,  B. 


)H:- 

usaponified 1         1'7()  2*96 

vponilicd 0-i«!         ;  0-.'!2 

ilal a-72  S-28 

I  I  lar 1         77-00  66-00 

l.ofthc  tiir 1S0°— •270"  170°— 260" 

iioLs  (crcsols) 13-00  16-00 

111 17-50  27-30 


Italian 
Creolin. 


1-8* 

0-76 

2-00 

76-00 

160°— 270° 

16-00 

19-00 


—  A.  S. 


United  St.4.tes  Patent. 


et-Bepellent.     .].  C.  Kessler,  Milwaukee,  Wis.,  U.S..\. 
U.-S.  Pat.  708,649,  Sept.  9  1902. 

dinrriON  of  the  fatty  acids  of  cocoa-nut  oil  in  a  suitable 
eat  (e.g.,  amyl  acetate  and  alcohol),  mixed  with 
"  as  oil.  The  composition  is  applied  to  the  skin  or 
E«rf  animals. — C.  A.  M. 


XIX.-PAPER.  PASTEBOARD.  Etc. 

English  Patents. 

ose    [CMulose  Sul/ilio-Carbonaie']  ;    Manufacture   of 
■,fur  certain  Purposes.     A.  Fielding,  Salford.     Ens. 
|.>at.  20,390,  Oct.  11,  19U1. 

kptlRED  viseo.se    is   made  from  anj-   form    of   cellulose 
mi'k  has  been  previously  dyed,  and  is  employed  for  the 
During  or  finishing  of  goods  which  are   substantially  of 
lisame  colour. — J.  F.  B. 


H.  H.  Lake,  Loudon.  From 
Eng.  Pat.   10,524,  May  7, 


Manufacture  of . 

S.  Bird,   Mass.,  U.8.A. 
1902. 

BR  made  in  the  web  and  intended  to  be  finished  iu  the 
I  of  continuous  strips,  is  cut  whilst  still  in  the  moist 
pished  state,  after  it  leaves  the  last  squeeze-rolls,  and 
jfe  it  comes  in  contact  with  the  drying  cylinders.     A 

i  of  circular  cutters  working  iu  relation  to  a  roll  cuts 

Tweb  longitudinally.      The   strips  then  pass  on   to  the 

ng  cylinders,  where  each  contracts  independently,  and 

Estate  of  uneij  ;al  tension,  frequently  observed  when  the 

is  cut  after  drying,  is  avoided ;  this  is  specially 
kntugeous  when  the  s\ibstance  of  the  strips  is  made  of 
liter  thickness  thau  the  intervening  portions  of  the  web. 

—J.  F.  B. 

kleboaril  and   Paper;  Impregnation   of ,  with    Tar, 

Wtphidl  and  otiier  Substances.  M.  Walbinger,  Bischweiler, 
'ermany.     Eng.  Pat.  11,593,  May  21,  1902. 

iteboard  or  paper  after  impregnation  is  freed  from 
i-surplus  impregnating  substance  adhering  to  its  surface 
I'expusing  it,  in  the  torm  cf  vertical  rolls  or  packets  or 
arately  hanging  or  rolled  sheets,  to  a  temperature  higher 
I  the  melting  point  of  the  impregnating  substance  (at 
|t  70°  C.)  and  allowing  the  excess  of  the  latter  to  drop 
If  desired,  ihe  process   may  be  aided  by  exposing  the 


boards  or  paper  to  a  steam  or  air  pressure  during  the 
dropping  off,  and  any  volatile  matters  may  be  distilled  off 
and  collected. — J.  F.  B. 

Paper  which    has   Iteen    Printed  or    Treated  with  Water 

Colours;  Means  for  Reuitering   Washable .  H.  W. 

Sanderson    and    G.    E.    Humphrey.      Eng.    Pat.  10,510 
1902. 

See  under  Y I.,  page  1231. 

Wrappers,  Receptacles  or  Packing  Materials  for  Prevent  ittg 
Ihe  Tarnishing  of  Metallic  Articles.  F.  Flor  and  E 
Murmanu.     Eng.  Pat.  14,1S4,  1902. 

See  under  L,  page  1225. 

U.MTED  States  Patents. 

Agitator  [Wood  Pulp,  Sfc.'^.     H.  M.  Martinsou,  JIaine. 
U.S.  Pat.  708,053,  Sept.  2,  1902. 

The  apparatus  consists  of  a  reservoir,  which  may  be 
cylindrical  with  conical  lower  part,  ia  the  middle  of  which 
is  placed  a  mixing  chamber  which  may  take  the  form  of 
an  inverted  cone.  A  pipe  connected  with  a  source  of 
steam  or  compressed  air  is  conducted  to  the  apex  of  the 
mixing  chamber  at  the  bottom  of  the  apparatus,  and  when 
the  valve  is  opened,  the  upward  force  sueks  the  liquid  iu 
at  the  bottom  and  discharges  it  through  the  wide  erd  of 
the  cone,  which  is  near  the  top  of  the  reservoir.  A  more 
perfect  mixing  is  obtained  by  causing  the  liquid  material 
to  pass  through  one  or  more  perforated  plates  before  it 
enters  the  mixing  chamber,  and  by  making  the  discharge 
from  the  same  with  notched  edges. — J.  F.  B. 

Cellulose  -Esters  ;  Process  of  Purifying  .     B.  W. 

Boesch,  Boston.     U.S.  Pat.  708,457,  Sept.  2,  1902. 

In  the  preparation  of  cellulo.se  esters,  the  compound  is 
usually  purified  by  pouring  the  products  of  the  reaction, 
still  containing  an  unavoidable  excess  of  organic  anhydride 
and  acid,  into  water  or  alcohol. 

According  to  this  invention,  the  loss  so  caused  is  avoided 
and  the  excess  of  the  reagents  is  recovered  by  extracting 
them  from  the  products  of  reaction  by  means  of  naphtha 
and  recovering  them  by  fractional  distillation. — J.  F.  B. 

Cellulose  Acetate:  Proces.-   of  Making .     B.    W. 

Boesch,  Boston.  U.S.  Pat.  708,456,  Sept.  2,  1902. 
Dried  viscose  is  treated  with  a  mixture  of  acetyl  chloride 
and  acetic  anhydride :  the  alkali  of  the  viscose  is  thus 
converted  into  chloride  and  the  organic  acid  radicle  enters 
into  combination  with  the  cellulose  ;  23  parts  of  dry  viscose, 
16  parts  of  acetyl  chloriile,  and  20  parts  of  acetic  anhydride 
are  specified  as  convenient  proportions. — J.  b'.  B. 

Viscose  ;  Manufacture  of .     A.  Fielding,  Salford. 

U.S."Pat.  708,760,  Sept.  9,  1902. 

See  Ecg.  Pat.  20,397,  1901  ;  this  Journal,  1902,  1193. 

—J.  F.  B. 

Viscose  on  Textiles ;  Filing .     A.Fielding. 

U.S.  Pat.  708,761,  Sept.  9,  1902. 

See  under  V.,  page  1230. 


XX.-FINE  CHEMICALS,   ALKALOIDS, 
ESSENCES,  AND  EXTRACTS. 

Thoria  in  Minerals  ;   Occurrence  of .     .1.  Schillino'. 

Zeits.  angew.  Chem.,  1902, 15,  [35],  869 — 882. 

This  paper  consists  mainly  of  a  compilation  of  tables 
relating  to  the  mineralogical  occurrence  of  thoria.  In  the 
first  table  are  enumerated  the  50 — 00  minerals  in  which 
thoria  has  been  found,  the  following  details  being  given  : — 
specific  gravity  and  name  of  mineral,  year  of  its  discoverv, 
name  of  discoverer,  locality,  composition,  dates  of  analvses 
quoted,  names  of  analysts,  and  references  to  literature.  The 
second  table  gives  similar  details  regarding  inonazite,  57 
analyses     being     quoted  ;    and    the    third    table    quotes  15 
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analyses  of  raonazite  saml,  giving  also  the  source  of  the 
sample,  ilute  of  the  analysis,  name  of  the  analyst,  and 
references  to  literature. 

The  Scandinavian  sources  of  thoria  are  now  eshauEted, 
but  it  is  olitainable  in  large  quantities  from  monazite  (in 
the  form  of  monazite  sand).  This  mineral  is  found  very 
widely  distributed  in  the  United  States,  Canada,  South 
America.  England  (Cornwall).  Sweden,  Norway,  Finland, 
Kussia,  lielgium,  France,  Switzerland,  (ierraany,  Austria, 
and  New  Zealand,  thf  deposits  of  commercial  importance 
being  found  in  Brazil  and  North  and  South  Carolina. 

-H.  B. 

Carbon  Bisitlphide  ;  Mamifacture  of ,    in  the  JClectric 

Furnace.     ¥..  E.  Tiiylor. 

iS'ce  tinder  XI.  A.,  pii'/t  1:230. 

JiismittJwsc  \_Hismuth- Albumin  Oumpniant^.  H.  lieiuhardt. 
Pharm.  Zeit.,  19(W,  47,  637.  ( 'hem.-Zeit.,  19U2,  26, 
[70],  Kep.,  232. 

BisMCTHOsE  is  a  dust-free,  yelluwish-while,  odourless,  and 
tasteless  powder  containing  21 '7  per  cent,  of  bismuth.  The 
patented  method  of  preparation  consists  essentially  in 
coagulating  a  solution  of  pure  egg  albumin  with  a  saturated 
solution  of  commcn  salt  containing  dissolved  bismuth 
nitrate.  'Ihc  precipitate  is  washed  till  it  has  a  perfectly 
neutral  reaction,  then  dried  at  a  moderate  temperature  and 
ground  to  a  fiuc  powder.  In  pure  wate<'  and  in  aqueous 
liquids,  hismuthose  swells  enormously,  and  then  when  stirred 
with  more  water,  forms  a  milky  emulsion. — A.  S. 

Bismuth  Oxyiodoyaltate ;  The  so-called  .     V. 

Thibault.     J.  Pharm.  Chim.,  1902,  16,  [4],  145—151. 

Under  the  name  of  "  airol,"  Liidy  (see  this  .Tournal,  1895, 
184)  claims  to  have  prepared  au  oxyicdogallate  of 
bismuth.  Frizzi  has  prepared  a  body  containing  the  same 
elements,  but  consider.*  it  to  be  an  iodogallate  of  bismuth. 
The  author  has  examined  these  tno  bodies  and  the 
methods  of  preparing  them,  and  finds  that  both  compo- 
sitions reallj'  consist  of  a  mixture  of  bismuthogallic  acid 
and  bismuth  tri-iodide,  the  proportions  of  the  two  com- 
ponents varying  according  to  the  mode  of  preparation. 

—A.  S. 

Terpenes  and  Essential  Oils.     O.  Wallach.    54th  and  55th 
Papers.     Annalen,  1902,  323,  [3],  323—373. 

The  first  paper  deals  with  the  isoxime  of  tetrahydrocarvone 
and  is  divided  nnder  the  following  headings  : — the  hydro- 
chloride of  tetrahydrocarvonei.soxime  ;  esters  of  the  amino 
acid  (obtained  from  the  isoxime)  ;  betaine  from  the  amino- 
decylic  acid ;  reaction  of  the  araino-acid  with  nitrous  acid  ; 
hydroxy  acid  and  ketone  acid  (from  amino-acid  and  nitrous 
acid);  lactone  (from  amino-acid  and  nitrous  acid); 
decylenic  acid  ;  nitrile,  C'dHijCX. 

The  second  paper  refers  to  confounds  of  the  thujone 
series  and  comprises  the  following  divisions  and  sub- 
divisions:— 

1.  Isothujone  : — («)  oxidation  of  isothujone  with  potas- 
sium permanganate ;  (6)  keto-lactone  Irom  isothujone, 
and  its  serai-carbazone  and  oxime  ;  (c)  acids  from  isothujone, 
ketone  acid,  CgHijO^,  and  its  semi-carbazone,  nxime-acid, 
(;gH,502:NOH,  ketone  acid,  CjHuOj  (isopropyllevulinic 
acid) ;  (d)  oxidation  of  the  free  keto-lactone,  CiqHijOj, 
from  isothujone;  (c)  constitution  of  the  acid,  CgHuOj 
(from  the  keto-lactone)  ;  (/)  benzylidene-isothujone. 

2.  Thujamenthone  : — (a)  conversion  of  isothujone  Into 
thujamenthol  and  thujamenthone  ;  (A)  thujamenthone  ; 
(c)  oxime  of  thujamenthone  ;  (d)  thujamenthylaminc  ;  (c) 
thujamenthoneisoxime  ;  (y  )  benzylidenethujamenthone ; 
(g)  oxidation  of  thujamenthone  with  chromic  acid  ;  (A) 
thujamenthoketone  acid,  C|oH,„03;  (/)  keto-lactone, 
CioHiuOi,  from  thujamenthone  ;  (A)  oxidation  of  the  Keto- 
lactone  10  the  acid,  CjHuO^ ;  (/)  oxidation  of  the  acid, 
CgHijOj ;  (»0  comparison  of  the  keto-lactones  from 
isothujone  and  thujameuthone. 

3.  Th\ijone  i^tanacetone). — A.  S. 


Essential  Oils  ;   Commercial .     E.  Howzard.     Chei 

and  Druggist,  1902,  61,  [1182],  520. 
Camphor  Oil. — (_)\ving  to  the  more  complete  extract! 
of  the  camphor  and  the  removal  of  the  safrol.  the  co 
mercial  camph(n-  oils  of  the  present  day  consist  principa 
of  terpenes.  The  author  gives  the  results  of  the  examii 
tion  of  live  oils,  of  which  Nos.  1  and  2  are  typical  li"ht  oi 
No  3  is  a  fairly  good  oil.  No.  4  a  very  good  oil,  and  No 
a  first-class  oil,  but  of  a  quality  seldom  met  with  ; —         |! 


fh 
^ 


Xo.  1  . 
•,.  2  • 
„  ». 
„  4  . 
,.  5  . 


SiJ.  Gr. 


II -8893 
11-9124 
U-SiaiJO 
II-9817 
0-9980 


Rotation  (1.00  mm. 


+  2.'*' 38' 

+  18°  0* 

+  13°  0' 

+  18°  52' 

-)■  9°  10" 


!»• 


ti 


Eucali/plus   Oil. — In  eight  samples  examined,! ^ 

gr.  varied  between  0-9205  and  n-92G0  ;  the  optical  rflfeiti 
1. 100  mm.)  between  -  3'  0'  and  +  3°  30' ;  and  the  cinei 
content  between  68  and  S'l  per  cent. 

Boscviiiri/  Oil. — The  maximum  sp.  gr.  and  optic 
rotation  allowed  by  the  B.R  are  too  low,  a  fe-.v  genul 
oils  being  occasionally  met  with,  which  give  figures  outsi; 
the  official  limits.  I'arry  gives  the  figures  for  genuine  oj 
assp.gr.  0-900 — 0-918,  and  optical  rotation  (Ino  mn; 
from  +  1"  to  +  12°.  The  author  has  obtained  thefoUowir 
figures : — 


i^ 


Sp.  gr. 


Optical  Rotation 
(lllliiliui.). 


In* 


E.P.. 

iVo.  1 

„   3 


0-9(10—0-915 
«-fll5 
o-:)l7 
11-917 


Not  moi-e  than  +  If^ 
+  11° 
+  !l° 
+  10°  20" 


I" 


tii 


—A.  S): 

Camphor  Oil  as  an  Adulterant.      E.  J.  Parry.     Chem.  lu 
Pruggist,  1902,  61,  [U82],  520.  ] 

Light  oil  of  camphor  is  used  to  a  considerable  extent  t 
the  adulteration  of  the  more  valuable  essential  oils,  pq 
ticularly  peppermint  and  eucaly]itus  oils,  and  more  rartj 
wintergreen  oil.  I'ippermint  oil  should  always  be  carefoli] 
examined  for  this  form  of  adulteration.  In  some  casCi 
where  the  oil  is  exceptionally  insoluble,  the  mentU' 
content  will  be  found  to  be  much  below  normal,  and  ti 
fractions  obtained,  on  distillation,  below  200 — 205°  C 
much  larger  than  is  the  case  with  pure  oils,  which  on 
yield  small  amounts  at  this  tempei-aiure. — .\.  S.  ij 

t- 

Odours  of  Flowers  ;  Dual .      Pharm.  J,         ) 

1902,  69,  [1678],  211.  ^ 

J.  O'Bries  has  observed  that  the  odour  of  Odonloglossu 
hebraicum  ditters  at  various  periods.  When  first  flower* 
by  him,  the  blooms  had  a  marked  cinnamon  odour,  qui' 
distinct  from  the  hawthorn  fragrance  of  other  members  i 
the  group.  On  passing  into  other  hands,  the  plant  whe 
it  first  flowered  gave  off  the  hawthorn  odour,  but  en  tl 
next  occasion  of  its  blooming,  the  smell  was  again  that  ■ 
cinnamon.  It  is  not  stated  whether  these  ditfere'uces 
odour  have  been  traced  to  diverse  periods  of  tbe  hloomin 
In  the  case  of  the  common  jasmine,  it  has  been  obscr\i 
that  the  flowers  when  first  expanded  possess  in  a  markt 
degree  the  delicious  fresh  odour  which  is  chaiacteristic  i 
them,  but  as  flowering  progresses,  the  perfume  becouit 
less  delicate.  This  has  probabh-  some  connection  with  ti 
recorded  formation  of  indole  in  the  jasmine  bloom  as  tb 
procesf  of  flowering  approaches  completion. — A.  S. 

Oil  of  Lavender  ;  Adulteration  of ,  with  Salicylic 

Acid.     J.  K.  Weber.     Chem.-Zeit.,  26,  ['■>],  «75. 

As  adulterations  of  oil  of  lavender,  there  are  aireaii 
enumerated  succinyl-ethyl  ether,  resin,  and  benzoic  aci< 
all  substances  tending  to  raise  the  ester  value.  The  aulho 
found   salicylic   acid    in   a   sample  which,  judged   by   ili 


.15.190a.] 
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^.c  cravity,  rotatory  power,  acid  raliio,  and  ester  value, 
ired  to  be  genuine.     The  oil  turned  red  after   some 
and   it   was  found   to  contain  about  1   per  cent,  of 
\  lie  acid.     This  amount  is  so  small  that  it  had  no  doubt 
t>,  added  as  an  experiment ;  but  it  is  curious  that  the  acid 
il  Id  have  been  added  and  not  one  of  its  esters  ;  probably 
tbidultei-ator  supposed  that  iu  routine  analyses  the  whole 
sjlnitieation  would  be  calculated  as  esters.     Salicylic  acid 
«)be  readily  titrated  in  alcoholic  solution,  usrng  phenol- 
pi^  alrin  as  indicator. — J.  T.  D. 

Perfumes.     J.  Dupont.     Bull.  Soc.  Chim.,  1902,  27, 
[15],  1-2H. 

X-ECTiRB  divided  into  sections  relating  to  (1)  The 
T(-  ion  between  chemical  properties  and  constitution  of 
1  ounds  and  their  odour  ;  (2)  and  (3)  The  manufacture 
methods  of  extracting  natural  perfumes;  (i)  The 
iration  of  artificial  perfumes  (artificial  musk,  ionone, 
liii,  heliotropin,  cuumarin,  tcrpineol,  aromatic  aldehydes, 
nils,  ethers,  esters,  &c.).— A.  S. 

Caffeine  ;  Determination  of .     Andre. 

See  under  XXIII.,  page  1250. 

English  Patent 

laniuin  Lactate  ;  Manufacture  of .     C.  Dreher, 

reiburg,  Germany.     Eug.  Pat.  14,921,  July  4,  1902. 

jiXATioxs  of  one  molecule  of  titanic  acid  with  four 
ules  of  lactic  acid  aie  prepared  b\'  treating  titanic 
auh.\dride  with  dilute  sulphuric  acid,  which  is  subse- 
;ly  concentrated  by  boiling  until  solution  is  complete  ; 
.idding  a  lactate  of  an  alkali  or  alkaline  earth,  and 
i,  ndising  if  desired. —  J.  F.  K. 

United  States  Patents. 

/  tmethiil-amimophenyl-ijtyoxytic  Acid,  and  Process  of 
iking  satne.  F.  Ach,  Assignor  to  C.  F.  Boehringer 
J  Soehne,  Mannheim,  Germany.  U.S.  Pat.  708,511, 
pt.  9,  1902. 

.  compound,  CHj.NH.CeH^.CO.COOH,  crystallises 
uige-colourtd  prisms  which  soften  at  140°  C.,  and  .ire 
iiiposcd  with  frothing  at  155^ — l.'iT^  C.  It  is  readily 
lie  in  boiling  water,  cold  alcohol,  acetone,  &c.,  but  only 
difficulty  in  chloroform,  ether,  and  benzene.  It  ;is 
lied  by  theoxiiiaiion  of  an  aminophenyl-tartronyl-ureid 
"  methyl-anil-alloxan  by  mercuric  oxide  or  manganese 
;id  peroxide  in  presence  of  an  alkali,  boiling  until  all 
loaia  is  driven  oil',  tiltericg,  evaporating,  and  acidifving. 

—J.  F.B. 

/  'etyl- diamine,  and  Process  of  making  same.  F.  Ach, 
-signor  to  C.  F.  Boehringer  and  Soehne,  Mannheim, 
;rmany.     U.S.  Pat.  708,512,  Sept.  9,  1902. 

-  Eng.  Pat.  12,985,  1901  ;  this  .Journal,  1901,  931. 

—J.  F.  B. 

ranihine,  and  Process  of  making  same.  F.  Ach, 
^siei\or  to  C.  F.  Boehringer  and  Soehne,  Mannheim, 
rmany.     U.S.  Pat.  708,513.  Sept.  9,  1902. 

iXAXTHiNES  are  prepared  by  heating  uric  acid  or  an 
.  derivative  of  uric  acid,  or  their  salts,  with  carbon 
phide  in  a  closed  vessel,  in  presence  of  water  to  a 
erature  of  about  150°  C;  3-metayl-8-thioxanthine  is 
illy  mentioned. — .J.  F.  B. 


XXI.-PHOTOGRAPHY. 

one   Sulphite:     a    New   Photographic    Preparation. 
J.  Precht.     Phct.  Centr.,  1902,  8,  301. 

'  i  compound  (see  this  Journal,  1902,  1154)  dissolves  in 

«  r  to  form  a  50  per  cent,  solution,  and  may  therefore  be 

u   m  the  preparation   of  highly  concentrattd  developing 

ions.     As  a  preservative  against  spontaneous  oxidation 

e  developer,  it  is   nearly  as  good  as  potassium  pyro- 

lite,  and  much  better  than  sodium  sulphite.    It  is  inferior 


to  the  potassium  salt  in  that  it  does  not  retard  development, 
when  added  in  some  excess,  whilst  it  affects  the  colour  of  the 
silver  precipitate,  especially  iu  the  presence  of  alkalis,  by 
which  it  is  decomposed  into  free  acetone  (which  improves 
the  colour  of  the  silver)  and  bisulphite.  It  may  be  advan- 
tageously employed  with  all  developers,  and  may  be  used  in 
developing  bromide  paper.  According  to  Lumiere,  sodium 
sulphite  must  always  be  added  to  acetone  developers ;  in  many 
ca.'.es,  however,  a  corresponding  quantity  of  acetone  sulphite 
may  be  substituted  f.ir  the  sodium  salt.  It  is  po-sible,  with 
the  aid  of  acttone  sulphite,  to  correct  over-exposures,  even 
up  to  the  point  of  solarisation.  The  acetone  sulphite  may 
be  used  in  the  preparation  of  weak  acid  fixing  baths,  for 
the  blackening  pioeess  iu  mercury  intensification,  and  for 
reduction  of  density  by  potassium  permanganate. 

— W.  G.  M. 

Gclatino-Bromide  Plates   Seiisitice  to   Red ;    Preparation 

of .     W.  H.  Burbank.     Phot.  Rundschau,    1902,  16, 

177  ;  through  Chem.-Zeit.,  1902,  25,  Kep.,  [261,  2G0. 

One  grm.  of  cyanine  is  warmed  for  30  or  40  minutes  on  the 
water-bath  with  30  grms.  of  chloral  hydrate  and  120  e.c.  of 
water  ;  the  solution  is  well  shaken  and  .30  e.c.  of  the 
strongest  ammonia  are  added.  When  the  precipitated 
cyanine  has  settled  upon  the  sides  of  the  vessel,  the  liquid 
is  poured  away,  and  the  residue  is  dissolved  in  100  e.c.  of 
alcohol.  A  solution  or  8  gims.  of  quinine  sulphate  in  60  e.c. 
of  alcohol  (prepared  by  heat)  is  added  to  the  solution,  and 
the  whole  is  diluted  to  250  e.c.  with  spirit.  The  sensitising 
bath  for  the  bromide  plate  consists  of  water,  160  e.c. ; 
cyanine  solution,  1  e.c. ;  ammonia.  1  e.c. ;  1:40  silver  nitrate 
solution,  5  drops.  This  is  thoroughly  agitated  before  use,  and 
the  plate  is  allowed  to  rest  in  it  for  4  or  5  niiuutes,  finally 
rinsing  the  film  and  drying  it  in  an  oven  in  presence  of 
strong  sulphuric  acid.  The  stock  cyanine  solution  must  be 
carefully  protected  from  the  rod  light  of  the  ilark-rooni. 

— F.  H.  I,. 

English  Patent. 

Photographic  Decoration   [China,  Glass,  ^c]  ;    Improve- 
ments in   Vitrifiab!e  .     L.  Crablree,    Ne\fark,    New 

Jersej',   and   11.  Mason,  New    York    City,   U.S.A.     Eng 
Pat.  16,718,  July  28,  1902. 

The  mineral  colouring  matter  to  be  used  is  mixed  with 
glycerin,  and  gelatin  added  to  form  an  emulsion,  with 
which  paper  or  other  suit.ible  base  may  be  coated ;  this 
coating  is  sensitised  with  bichromate  of  potash  and  exposed 
under  a  negative;  by  moisteniug  the  film,  the  layer  of 
pigmented  gelatin  is  transferred  to  the  article  to  be 
decorated  and  developed  with  water  until  all  soluble  parts 
are  removed ;  the  image  is  then  "  burnt  in  "  in  the  usual 
way.— J.  W.  H. 

United  States  Patents. 

Flash-Light    Apparatus  [^Photography'].      C.  H.  Nichols, 
St.  Louis,  Miss.     U.S.  Pat.  708,909,  Sept.  9,  1902. 

This  apparatus  comprises  a  fiat  table  to  carry  the  explosive 
powder,  a  spirit  lamp,  and  the  usual  rubber  ball  blowing 
arrangement.  The  air-leading  pipe  is  bent  U'^sl^'O",  the 
curve  lying  within  the  lamp  reservoir,  and  a  hole  in  the 
pipe  is  provided  below  the  level  of  the  spirit.  Thus  the 
tube  fills  with  liijuid,  and  when  pressure  is  applied  to  the 
ball  the  spirit  is  forced  out  at  the  end  of  the  pipe,  passes 
through  the  flame,  catches  fire,  and  finally  sets  light  to  the 
flash  powder  lying  on  the  table.  A  screen  is  fitted  between 
i  he  lamp  and  the  table,  a  hole  opposite  the  jet  of  vapour 
permitting  its  passage.  On  the  table  are  certain  deflectors 
which  cause  the  flame  to  yield  a  large  illumiuatin<;  surface. 

— F.  11.  L. 

Polychrome      Photographs ;       Process      of       Producing 
Enamelled .     H.  Perrin,  Serezin  du  Khone,    France. 

U.S.  Pat.  703,918,  Sept.  9,  1902. 

A  BiCHROMATED  gelatin  film  is  exposed  under  a  positive,  as 
usual  in  the  preparation  of  photographic  eaamels,  and  then 
"  developed  "'  by  means  of  a  brush  charged  with  a  vitrifiable 
colour  of  a  neutral  (gray  or   brown)   tint,  until  the  details 
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are  visible.  Next  vitrifiable  powders  of  the  proper  colours 
arn  applied  in  successiou,  begiauing  with  the  darkest,  until 
the  tiuting  is  finished,  when  the  chromium  salts  are  removed 
in  the  ordinary  manner,  and  the  plaque  is  burnt.  The 
process  is  claimed  to  be  simpler  than  those  formerlj- 
adopted  in  the  production  of  polychrome  enamels,  inasmuch 
as  only  one  furnacing  is  required  to  burn  in  all  the  colours  : 
and  this  not  only  saves  time,  but  reduces  the  liability-  to 
breakage — F.  H.  L. 


XXII.-EXPLOSIVES.  MATCHES,    Etc. 

English  Patents. 

Percussion  Caps   and    Detonators;    Priming  Compositions 

or  Charges  for  .     il.  Bielefeldt,  lierlin.     Kug.  Pat. 

23,889,  js'07.  25,  1901. 

Finely  pulverised  trinitronaphthaleue  (70  per  cent,  to 
85  per  cent.)  is  mixed  with  finely  pulverised  potassium 
chlorate  O"  P**''  cent,  to  30  per  cent.)  and  sufficient  gum 
sohition  to  form  a  ])aste  of  the  desired  consistency. 

— G.  W.  McD. 

Charges  for    Guns;     Explosive    .       R.    W.    Scott, 

Philadelphia,  Pa.,  U.S.A.  Kng.  Pat.  15,259,  July  8, 
1902. 
With  the  object  of  developing  pressure  more  gradually  in 
the  gun  and  obtairJng  higher  velocities  of  projectile  with 
the  same  charge,  and  without  increase  in  pressure,  the 
grains  or  i)ellets  of  the  (nitre-  or  other)  powder  are  made 
with  hermetically  sc'sled  internal  cavities  or  fissures.  In 
firing  such  a  charge,  the  surface  of  ignition  is  at  first  the 
same  as  though  the  pellets  were  solid,  but  as  soon  as  the 
envelope  has  lieen  burnt  through,  the  internal  surfaces  are 
exposed  and  becon  e  effective.  This  may  be  effected  by 
cutting  the  cords  of  explosive  nearly  through  at  very  short 
intervals  (say  75  cuts  to  the  inch),  but  leaving  a  connect- 
ing piece  from  end  to  end,  either  in  the  form  of  a  central 
core  or  otherwise,  and  then  immersing  the  whole  for  a 
short  time  in  a  solution  of  the  explosive,  or  in  a  solvent,  so 
that  on  withdrawal,  the  outside  of  the  rod  is  covered  with  a 
uniform  layer  and  the  edges  of  the  cuts  are  sealed.  The 
cuts  may  be  longitudinal,  transverse,  or  spiral.  A  refine- 
ment of  the  process  is  to  give  two  or  three  sets  of  cuts, 
alternately  and  successively,  with  a  dipping  operation  after 
each  cut,  so  that,  on  firing,  two  or  three  sets  of  new 
surfaces  are  opened  in  succession.  Alternative  methods 
are  also  given. — W.  G.  M. 

Ignition  Strips,  especially  intended  for  use  with  Miners^ 
Safety  Lamps.  J.  Hiibner,  Breslau,  Prussia.  Eng.  Pat. 
1G,GU8,  Aug.  19,  1901. 
Priming  ribbons  or  strips  are  prepared  by  dissolving 
camphor,  naphthalene,  nitrobenzene,  and  musk  in  a  mixture 
of  ether  and  alcohol,  saturating  trinitrocellulose  with  this 
mixture,  and  allowing  it  to  soak  m  a  clo.sed  vessel.  The 
resulting  pasty  mass  is  then  rolled  into  strips,  which  are 
dried,  and  then  furnished  with  pellets  of  a  priming  substance 
consisting  of  a  mixture  of  red  phosphorus,  "  potas.-ium 
chloiide,"  and  powdered  glass,  igniiinir  hy  friction  and 
protected  by  acoaiing  of  collodion.  If  preferred,  the  etber- 
alcohol  nitrocellulose  solvent  may  coutain,  instead  of  the 
above  substances,  a  mixture  of  resins,  such  as  amber, 
benzoin,  colophony,  and  shellac. — J.  F.  B. 


XXIII.-ANALYTICAL  CHEMISTRY. 

APPARATUS. 

Iodo-eosi7i    as     Indicator    in     Volumetric    Anali/sis.       C. 

Gliicksmann.     Zeits.  Oesterr.   Apoth..V.,  40,  773—774  ; 

79.'i— 795.     Chem.  Centr.,   1902,2,  [S],  47G  ;    [7],   538. 

(See  this  Journal,  1902,  793.) 
loDO-EosiN,  like  Methyl  Orange,  is  inditVerent  to  carbonic 
acid,  and  can  thus   be   used  for   the  direct  titration  of  car- 
bonates.    Pyrophosphoric  acid   behaves   as   a  dibasic  acid 
towards  lodo-eosin.     Metaphosphates  react  neutral.     Pure 


aqueous  solutions  of  arsenious  acid  react  neutral  to  Meth- 
(Jrange  and  to  lodo-eosin.  The  combined  alkali  in  alka 
arseuites  can  therefore  be  deteimined  by  direct  titrati. 
with  stand.ardised  hydrochloric  acid.  Also  the  alki 
content  of  Fowler's  solution  which  coulains  both  potassiu 
arsenite  and  potassium  carbonate  can  be  determined  I 
direct  titration  with  hydrochloric  acid  with  lodo-eosin 
indicator.  Silicic  acid  is  indifferent  to  litmus,  Mett' 
Orange,  and  lodo-eosin,  so  that  the  alkali  content  of  wai 
glass  can  be  directly  titrated.  It  should  be  noted,  ah 
that  ill  the  tiiration  of  waters,  the  bases  combined  wi 
silicic  acid  are  determined  simultaneously  w  ith  those  prese 
as  carbonates. — A.  S. 

INORGANIC— QUALITA  TtVE. 

Sulphuretted  Hydrogen  ;  New  Reaction  for   the  Dettcti 

of .  D.  Ganassini.    Boll.  Chim.  Farm.,  41,  417 — 4 

Chem.  Centr.  1902,  2,  [6],  476. 

xV  KNOWN  method  for  the  detection  of  molybdenum  consi^ 
in  converting  it  into  an  alkali  molyhdate,  adding  .sui 
potassiuui  thiocyauate,  acidifying  with  hydrochloric 
sulphuric  acid  and  adding  some  pieces  of  zinc;  by  i 
actiiui  of  the  hydrogen,  a  transient  blood-red  coloration 
produced  owing  to  the  formation  of  niolybdeni 
thiooviiuate.  The  coloration  is  more  permanent  and  can 
used  for  the  detection  of  the  smallest  traces  of  molybdenu 
if  to  a  small  quantity  of  solid  ammcmium  molyhdate  (ev 
0-02  nigrni.)  1 — 2  drops  of  potassium  thiocyauate  solutj 
(containing  potassium  thiocyanate  equal  to  at  least  tw 
the  amount  of  molybdenum  present)  be  added,  the  niixn 
acidified  with  hydrochloric  acid  and  the  liquid,  distribol 
over  as  wide  a  surface  as  possible,  exposed  for  an  inst: 
to  sulphuretted  hydrogen  gas.  The  liquid  is  iinuiediati 
coloured  a  more  or  less  intense  violet,  which,  on  evaporati 
the  solution,  becomes  blue.  The  reaction  can  be  used  : 
the  detection  of  small  quantities  of  thiocyanates,  the  alk 
thiocyanate,  preferably  in  the  solid  form,  being  treat 
with  amii^oniuui  molyhdate  and  hydrochloric  acid,  a 
exposed  to  sulphuretted  hydrogen. 

The  reaction  is  most   useful,  however,  for  the  detect! 
of   sulphuretted  hydrogen.      The  reagent  is  prepared 
mixing    together    two   solutions    prepared    separately:   ( 
1 '25  grms.  of  ammonium  molyhdate  in   50  c.c.   of  distill'. 
water,  and  (4)  2' 5  grms.  of  potassium  thiocyanate  in  45  i 
of   distdled    water;    and    then    acidifying  with   5   c.c. I| 
concentrated     hydrochloric     acid.        The     golden-yell 
solution    thus  obtained,  if   placed  in  a  closed   bottle 
protected  from  light,  will  keep  unchanged  for  several  dd 
The  test  is  made  hy  introducing  into  the  gas,  &c.  nnfl 
examination  a  strip  of  filter  paper  which  has   been  dipfl 
into  the  reagent  or  the  bottom  of  a  crucible  or  test-ti!4 
moistened  with  the  same.     In  the  esamination  of  drinkij 
and  mineral  waters,  20  c.c.  of  the  sampie  are  treated  ^ 
1 — 2  c.c.  of  a  20  per  cent,  solution  of  potassium  thiocyan^ 
the  liquid  acidified  with   hydrochloric  or   sulphuric  acid^^d 
small   quantity    of  a   5    per   cent,    an^monium   molybd 
solution   .added   and  the    whole    mixeil.       The    liquid) 
immediately  coloured  violet  to  red  according  to  the  amo^ 
of  sulphuretted  hydrogen   present ;  if  the  latter  be  abs^J 
only  a  yeilow"  colour  is  produced.     On  shaking  with  eth(| 
in  the  latter  case,  the  ether  is  only  momentarily  colout^ 
yellow,  whilst  the  lower  layer  is  colourless ;  but  with  f 
red  coloured  liquid,  both  the  ether  and  the  acid  solution 
coloured   yellowish-red.      The   presence  of  iron  has  liji 
disturbing    effect    on     the     reaction,    as    in    presence 
sulphuretted  hydrogen,  the   iron  in  mineral   waters  alwi 
occurs   in    the    ferrous    condition,    whilst    the    coloral^ 
produced  by  ferric  salts  disappears  on  the  addition  of  OXU 
aciil.     If,  therefore,  before   the   addition  of   the  ;inimpuiii 
molyhdate,  llie  fmuid  becom-s  coloured  red, asmallquant' 
of  oxalic  acid  is  added. —  A.  S. 

INORGANIC— QUANTITATIVE.       i\ 

Carbon  Dioxide  ;  Deterininalion  of ,  in  FnrnaceGOi 

Gamier.     Wocli.  f.  Bran.,  1902, 19,  [38],  S.VJ— 553j  \ 

The   apparatus    described    was   devised    by    Ilcmpel, 
facilitate  the  control  of  furnace  firing  by  a  quick  estima| 
of  the  carbon  dioxide  in  the  products  of  combustion. 


)ot.  16, 1902.1 
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Two  right-angled  iron  tubes  AC  and  BE  of  equal 
mensions  are  connected  by  a  graduated  glass  tube  U. 
he  tube  B  is  connected  with  the  firebox  of  the  furnace, 
Itiilst  the  tube  A  leads  to  the  chimney  above  the  dampers  ; 

this  way  a  current  of  the  furnace  gases  passes  through 
e  apparatus.  A  metal  tube  G  passing  through  the 
Irk  («0  serves  as  a  burner  and  is  connected  with  a  gas 
pply.  The  two  rosette  dampers  at  (/i)  and  (/)  are  for 
e  regulation    of    the   air   supply   to    the    burner. 


For 


isariug  the  gas  current  through  llie  apparatus,  the  tube 
I  connected  by  a  lead  tube  (»i)  witli  the  pipette  P  ;  this 
Ihstened  by  a  two-holed  cork  in  the  glass  cylinder  F, 
lich  contains  a  mixture  of  paratlin  oil  and  carbon 
lulphide  (5)  under  water  (r).  'I he  pipette  dips  under 
lliqaid  layer  (9).  When  the  dampers  (A)  and  (i)  are 
Im,  the  levels  of  the  liquids  in  P  and  F  must  he  adjusted 
orrespond. 

Ifo  graduate  the  instrument,  the  dampers  (A)  and  (0  are 

ly  opened,   the   bvu-ner  G   lighted,   and  the  gas  supply 

lalatcd  to  bring  the  flame  to  a  convenient  height.     The 

liace  to  which   the  apparatus  is  attached  is  now  fired  so 

Ie  a  maximum  of  carbon  dioxide  is  produced,  the  damper 

lis  shut  and  (A)  gradually  closed  till  the  flame  of  the  burner 

jjnst  extinguished,  the  position  of  (A)  is  then  marked, 

I  a  determination  made  of  the  carbon  dioxide  in  the  gas 

ng  through  B.     For  this  purpose  a  small   tube  K   is 

l^rted  in  the  tube  B  as   shown.      The   furnace  is   now 

jagbt  to  its  normal  condition.     The  burner  G  is  lighted, 

I  damper    (i)   closed,  and    (A)  adjusted  to  the  former 

Ik,  the  percentage  of  carbon  dioxide  in  the  gases  being 

I'  reduced,  the  flame  is  not  extinguished,  but  assumes  a 

lain  length   which  can  be   HiCasured  on  the  graduated 

By  making  deteiminations  of  the  carbon  dioxide  in 

Ifurnace  gases  for  different  heights  of  flame  measured, 

1  apparatus    can    be    readily    graduated.      In    making 

Isurements,  the  level  of  the  liquids  in  F  and  P  must  be 

liys  adjusted  to  the  same  point  by  opening  or  closing 

Idamper  (1).— B.  F.  D. 

loiuric  Acid  in  Soluble  Sulphates  ;    Volumetric  Method 

wrthe  Determination  of .     Y.  Nikaido.     J.   Amer. 

Jhem.  Soc,  190-2,  24,  [8],  774—778. 

author  finds  that  under  suitable  conditions  in  alcoholic 

hons,   lead   salts   will    not   react   with  iodides    in    the 

lence  of  fulphates  until  all  the  sulphuric   acid  has  been 


precipitated  by  the  lead,  whereupon  the  yellow  colour  of 
the  lead  iodide  becomes  visible.  It  is,  therefore,  possible 
to  use  potassium  iodide  as  an  indicator  for  the  end  reaction 
between  lead  and  sulphuric  acid. 

The  conditions  requisite  for  obtaining  satisfactory  results 
are  : —  , 

(1)  The  operation  should  be  carried  out  in  a  solution 
containing  .50 — 7i>  per  cent,  of  alcohol  for  N/IO  solutions 
of  lead  salts  and  50 — 60  per  cent,  of  alcohol  for  semi-normal 
solutions. 

(2 )  Nitric  acid,  hydrochloric  acid,  sodium  acetate  and 
substances  which  form  insoluble  compounds  with  lead  must 
be  avoided. 

(3)  With  coloured  sulphates,  the  base  which  gives 
colour  to  the  compound  is  removed  by  precipitation,  e.g., 
in  thi"  case  of  copper  sulphate,  the  copper  is  precipitated  by 
zinc  or  aluminium. 

(0  With  sulphates  of  the  heavy  metals,  a  few  drops  of 
acetic  acid  are  added  to  prevent  the  formation  of  basic 
sulphates. 

(5)  The  titration  is  made  in  a  small  volume  of  cold 
soluiion,  using  about  0- 2  grm.  of  potassium  iodide  to  each 
25  c.c.  of  solution. 

The  method,  which  may  also  be  used  for  the  determina- 
tion of  lead  in  soluble  compounds,  is  claimed  to  be  rapid, 
accurate,  easily  carried  out,  and  capable  of  wide  application. 

— A.  S. 

Sulphurous  Acid  in  Fermented  Liquids;    Determination 

of  Free  .     Mathieu  and   Billon.     Ann.  Chim.  anal. 

appl.,  7,  252—256.     Chem.  Centr.,  1902,  2,  ["],  546. 

As  free  sulphurous  acid  is  designated  that  which  can  be 
titrated  in  the  cold  with  iodine,  whilst  the  combined 
sulphurous  acid  is  of  the  type  of  aldehyde-sulphurous  acid 
and  cannot  be  directly  titrated  with  iodine  in  acid  solution 
in  the  cold.  The  total  sulphurous  acid  can  readily  be 
accurately  determined,  but  the  usual  methods  for  the 
determination  of  the  free  sulphurous  acid  are  wholly 
unreliable.  The  author  has  worked  out  the  following 
process,  in  which  an  about  N/50  iodine  solution  (2 '5 — 2'& 
grms.  of  I  and  3' 5  grms.  of  KI  per  Htre),  and  an  alkaline 
solution  of  arsenious  acid  (1  grm.  of  AS3O3  and  3  grms. 
of  Na2C03  per  htre)  exactly  adjusted  to  the  iodine  solution 
are  used.  The  apparatus  is  the  same  as  that  employed  in 
Haas'  method.  As  a  preliminary  test,  10  c.c.  of  the  wine 
are  treated  with  the  iodine  sohitiou,  till  a  drop  of  the 
liquid  turns  starch  solution  distinctly  blue.  100  c.c.  of  the 
wine  are  then  introduced  into  the  distdlation  flask  of  the 
apparatus,  the  air  in  which  has  been  replaced  by  carbon 
dioxide,  2  c.c.  of  hydrochloric  acid  and  10  times  the 
quantity  of  iodine  used  in  the  preliminary  test  are  added, 
then,  after  about  10  minutes,  an  equivalent  quantity  of  the 
arsenite  solution  is  introduced,  and  half  of  the  liquid 
is  distilled  over  in  a  current  of  carbon  dioxide.  In  the 
distillate,  the  sulphurous  acid  originally 'present  as  combined 
sulphurous  acid  is  determined  gravimetrically  as  barium 
sulphate.  The  difference  between  the  combined  sulphurous 
acid  and  the  total  amount  as  determined  by  Haas'  method 
gives  the  free  sulphurous  acid. — .\.  S. 


— ,      with      Potassium 
J.  Amer.  Chem.  Soc, 


Copper ;       Determination      of 

Pejmanganate,      H.    A.   Gues 

1902,  24,  [8],  708—711. 
For  the  determination  of  copper  in  ores,  tailings  and 
concentrates,  the  author  employs  a  modification  of  the 
method  based  upon  the  precipitation  of  the  copjier  with 
an  alkali  thiocyanate.  From  1  to  5  grms.  of  the  sample 
are  digested  with  nitro-hydrochloric  acid  together  with  a 
few  drops  of  sulphuric  .acid  to  remove  any  lead  present, 
the  excess  of  acid  is  boiled  off,  the  iieid  solution  diluted 
and  filtered,  and  the  residue  well  washed.  The  filtrate  is 
neutralised  with  ammonia,  a  few  drops  of  dilute  hydto- 
chloric  acid  added,  the  solution  reductd  with  excess  of 
sodium  sulphite,  and  the  copper  precipitated  with  a  slight 
excess  of  potassium  or  ammonium  thiocyanate.  After 
heating  to  boiling,  the  cuprous  thiocyanate  is  washed  first 
by  decantation  and  then  on  the  filter  with  hot  water. 
The  funnel  with  filter  and  precipitate  is  placed  in  the 
original    precipitation   flask    and    a   boiling    10    per   cent. 
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solution  of  caustic  soda  poured  througli.  This  operation 
i-s  repeated  with  a  further  amount  of  the  caustic  soda,  tlie 
filter  bcinp  filled  each  time  to  ensure  complete  contact  with 
all  of  the  precipitate.  The  cupro;is  thiocyanate  is  in  this 
wav  dccomjiosed  with  the  formation  of  cuprous  hydroxide 
and  sodium  thiocyanate,  the  latter  passing  into  the  filtrate. 
After  washing  with  hot  water,  the  filtrate  and  washings  are 
made  acid  with  sulphuric  acid  and  the  liberated  thincyanic 
acid  titrated  warm  with  potassium  permanganate.— A.  S. 

Foodstuff's;     Electrolytic    Determinatiun    of     Traces    of 

Metals  ill L.  Medicus  (and  C.  Heboid).     Zeits.  f. 

Elektrochem.,  1902,  8,  ['^6],  690—694. 

FoK  the  oxidation  of  the  organic  matters,  ilebold  prefers  a 
modification  of  the  Kjeldabl  method.  For  each  1  grm.  of 
substance,  from  4  to  8  grms.  of  H2S<)|  are  used,  and  the 
heating  ]iroccss  is  continued  for  from  8  to  24  hours.  For 
example  :  100  grms.  of  me.it  are  mixed  (in  successive  por- 
tions) with  400  grms.  of  sulphuric  acid.  The  mixture  is 
then  heated  in  a  litre  flask  of  hard  glass  placed  on  wire 
gauze  over  a  Bansen  burner,  the  flame  being  kept  low  for 
2 — 3  hours,  until  the  mixture  is  fluid,  and  then  turned  on 
to  the  full,  so  that  the  acid  is  kept  thoroughly  boiling  until 
the  liquid  is  perfectly  clear.  A  platinum  spiral  is  used  to 
prevent  bumping.  Fluids  and  moist  substances  should  be 
evaporated  or  dried  before  treatment ;  and  large  fragments 
should  be  reduced  in  size.  The  use  of  mercuric  oxide  is  to 
be  avoided  because,  although  it  reduces  the  time  of  solution, 
the  mercury  has  afterwards  to  be  separated  before  electrolysis. 

determination  of  Zinc. — The  sulphtirle  acid  solution  is 
evaporated  to  dryness  in  a  platinum  dish,  the  residue  taken 
up  with  water,  if  necessary  with  the  addition  of  a  few  drops 
of  sulphuric  acid,  and  it  is  then  rendered  slightly  alkaline 
with  caustic  soda.  The  liijuid  is  now  washed  into  the  plati- 
num electrolytic  vessel,  and  should  measure  aljout  100  c.c. 
A  slight  excess  of  KCN  is  added  (until  the  solution  has 
cleared),  then  an  excess  of  soda  is  used,  to  convert  all 
the  iron  present  into  ferrocyanide.  The  electrolysis  of  the 
resulting  150  c.c.  of  solution  requires  a  current  density 
of  0-.3— 0-6  ampere  at  5 '8 — 6  volts.  The  precipitation 
should  be  complete  in  2j  hours,  and  then  the  zinc  deposit 
is  dried  at  100 — 110'  C.  and  weighed. 

Determination  of  Copper. — The  solution  after  evaporation 
And  filtration,  as  in  the  case  of  zinc,  is  electrolysed  at  once, 
with  a  current  density  of  1  ampere  at  2  ■  5 — 3  volts.  The 
deposition  is  complete  in  Ij— 2  hours,  and  the  results 
shoulil  be  good. 

Determination  of  Tin. — Instead  of  evaporating  dry,  the 
acid  is  only  evaporated  down  to  10  c.c.  It  is  then  made 
up  to  250  c.c.  with  water,  warmed  to  70°  C.  and  the  tin 
precipitated  with  H«S.  The  tin  sulphide  is  dissolved  in 
arami>uium  polysulphide  solution  and  electrolysed  with 
a  current  of  1  ampere  at  3-5 — 4  volts  at  a  temperature  of 
50°— 60=  C. 

Determination  of  Lead. — Comparatively  large  quantities 
of  lead  cannot  be  estimated  in  this  way,  owing  m  the  low 
solubility  of  lead  sulphate  in  hot  sulphuric  acid.  Hut  with 
small  quantities,  the  clear  solution  is  evaporated  as  before  ; 
the  residue  is  then  taken  up  in  about  30  c.c.  of  a  33^  per 
cent,  animouimu  acetate  solution  containing  a  slight  excess 
of  ammonia  and  filtered.  T'he  filtrate  is  acidified  with 
acetic  acid  and  precipitated  with  ILS  ;  and  the  resulting 
I'b.S  is  dissolved  in  20 — 30  c.c.  of  20  p^r  cent,  nitric  acid. 
A  further  20  c.c.  of  nitric  acid  are  added  and  the  liquid  is 
diluted  to  150  c.c.  and  electrolysed  at  0  2 — 0'6  amprre  and 
2 — 2 '4  volts.  After  2 — 2i  hours,  ])recipit.atiou  should  be 
complete,  and  the  anode  with  its  yellow  or  reddish  deposit 
is  dried  at  180" — 200°  C.  and  weighed  as  TbO;. 

Determination  of  Mercury. — The  clear  sulphuric  acid 
solution  is  evaporated  down  to  3 — 5  c.c,  cooled,  diluted  with 
water,  filtered  into  the  electrolytic  vessel,  and  made  up  to 
150  c.c.  A  current  of  O'G — 1  ampere  at  3- 5 — -5  volts  is  used, 
and  in  2— 2i  hours  the  precipitation  should  be  complete. 
With  the  small  quantities  of  metal  m  question,  the  deposit 
should  adhere  perfectly  to  the  platinum  dish,  which,  after 
washing,  is  dried  over  sulphuric  acid  and  weiglie<l. 

— W.  G.  M. 


Arsenic,  Iron,  and  Lead;  Decomposition  ivitti  Sulphuri< 
Acid   for  the  purpose   of  Analysis  of  Suljslances   con 

taininq .     H.  Xissenson  and  F.  Crotogino.     Chem 

Zeit.,  26,  [73],  847—848. 
The  authors  recommend  the  use  of  pure  strong  sulphurii 
acid  for  the  decomposition  and  solution  of  ores  containinj 
arsenic,  as  there  is  then  no  danger  of  loss  of  volatili 
ansenious  chloride,  nor  is  there  the  difficulty  of  precipitatini 
arsenic  as  sulphide  from  a  pentoxide  derivative.  Moreovei 
any  lead  present  is  by  this  process  separateil  at  once  frou 
the  other  metals  jirecipitated  by  hydrogen  sulphide.  Th. 
followiug  detailed  applications  of  the  method  to  typical  ore 
are  given  : — Speiss  and  Arsenic  Ores ;  Treat  5  grms.  ol'finel 
powdered  ore  with  15  c.c.  of  strong  sulphuric  acid  in  a  smai 
Erlenmeyer  flask  with  a  funnel  in  the  neck  ;  heat  till  com 
plete  decomposition  is  effected  (s — 3  hours).  Cool,  add  hu 
water,  allow  to  settle  and  filter.  Heat  the  filtrate  to  boillnf 
pass  a  rapid  stream  of  hydrogen  sulphide  till  the  precipitat 
clots  (10  minutes),  filler  into  a  500-e.c.  flask  and  was! 
15oil  the  filtrate  to  expel  hydrogen  sulphide,  add  ammoniur 
persulphate  or  hydrogen  peroxide  to  oxidise  the  iron,  ad 
200  c.c.  of  ammonia,  heat,  allow  to  cool,  and  make  up  to  th 
mark.  Filter  through  a  dry  filter  and  in  100  c.c.  of  th 
filtrate  determine  the  nickel  and  cobalt  eleetrolyticalli 
Dissolve  the  hydrogen  sulphide  precipitate  in  hydrochloi! 
acid  and  potassium  chlorate,  expel  chlorine,  make  up  t 
500  c.c,  and  filter  through  a  dry  filter.  To  luu  c  c.  of  t' 
filtrate  add  tartaric  acid,  neutralise  with  ammonia  an 
precipitate  the  arsenic  with  magnesia  mixture.  In  th 
filtrate  from  this,  determine  the  copper  euher  colorimetrical; 
or  by  thiosulphate.  The  whole  analysis,  save  the  separatio 
of  cobalt  from  nickel,  can  be  easily  done  in  a  day.  Giden 
and  Blende :  Treat  1  grm.  with  7  c.c.  of  strong  sulphur 
acid  and  proceed  as  above.  Heat  the  filtrate  from  tl; 
silica  and  lead  sulphate  to  boiling,  pass  hydrogen  sulphid 
filter,  boil  off  the  hydrogen  sulphide  from  the  filtrat 
peroxidise  the  iron,  precipitate  the  iron,  alumiuiua 
and  manganese  with  ammonia,  and  determine  the  zinc  i 
the  filtrate.  Digest  the  well-washed  hydro.i;en  sulphi( 
precipitate  with  ammonium  carbonate  and  determine  tl 
arsenic  thus  dissolved.  Dissolve  out  the  antimony  wit 
20  c.c  of  strong  sodium  sulphide  solution  and  oxidise  tl 
remaining  sulphides  with  nitric  acid,  for  the  ileteroiinatic 
of  copper,  bismuth,  and  cadmium.  (Shoulrl  the  ore  conta 
but  little  arsenic  and  antimony,  5  grms.  should  be  tak( 
and  15  c.c.  of  sulphuric  acid  ;  the  whole  of  the  hydiog, 
sulphide  precipitate  is  treated,  but  only  an  aliquot  portic 
of  the  filtrate.)  Treat  the  residue  of  gangue  and  le; 
j  sulphate  with  tartaric  acid  and  ammonia,  filter  and  prccii 
tate  the  lead  in  the  filtrate  with  sulphuric  acid.  Throiu 
the  filtrate  from  the  lead  sulphate,  pass  hydrogen  sulphi. 
to  precipitate  any  antimony  ;  dissolve  the  antimony  sulphii 
in  the  same  sodium  sulphide  used  for  the  main  portion  ai 
determine  the  antimony  electrolytically.  If  the  lead  is 
be  determined  in  the  dry  way,  extract  the  antimony  fro 
the  residue  insoluble  in  sulphuric  acid  by  direct  treatnii- 
with  tartaric  and  sulphuric  acids  ;  or,  if  zinc,  iron,  &c.  a 
not  to  be  determined,  treat  the  contents  of  the  decompo! 
tion  flask,  after  addition  of  water,  but  before  filtration,  wi 
tartaric  acid.  In  most  cases,  by  keeping  the  teinperatu 
of  reaction  of  the  sulphuric  acid  as  low  as  possible,  ai 
cooling  as  quickly  as  possible  after  solution,  the  amount 
antimony  retained  by  the  lead  sulphate  can  be  kept  down 
a  negligible  amount.  (The  antimony  oxidises  at  t 
expense  of  the  sulphuric  acid,  and  is  retained  in  the  form 
lead  antimonate.)  Calcium,  iron,  aluminium,  and  ma 
ganese  are  best  determined  in  a  separate  portion — tl 
which  is  treated  with  hydrochloric  acid  for  the  determinati 
of  the  sihca.  If  only  zinc  is  to  be  deterinined,  in  au  o 
almost  free  fiom  arsenic,  antimony,  bismuth,  and  cadmiu. 
the  analysis  can  be  shortened  by  adding  to  the  mixtare  i 
the  decomposition  flask,  after  dilution  with  water  ai 
heating  to  boiling,  some  sodium  thiosulphate ;  the  sulphid 
of  copper  and  silver  which  fall  can  be  filtered  off  with  t 
lead  sulphate  and  gangue. 

The  method  is  esjiecially  convenient  for  the  determinati 
of  small  amounts  of  arsenic  and  antimony  in  ores  rich 
lead  or  iron  ;  the  precipitate  of  arsenic  ami  autlmo 
sulphides  is  so  readily  and  quickly  obtained.     In  such  ca; 
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le  washed  precipitate  is  digesteil  with  amoioniam  carbonate, 
id  the  arsenic  sulphide,  after  reprecipitatiou,  boiled  with 
iter  till  completely  decomposed  {^ — -1  hour  with  these 
nail  amouuts),  ami  the  solution  (tiltered  if  neeessary) 
:rated  with  hydrochloric  acid  and  potassium  broraate,  or 
nmouium  carbonate  and  iodine.  For  the  determination  of 
rdrogen  sulphide  metals  in  ores  containing  large  aiiiounts    ! 

■  iron,  the  method  is  also  very  convenient,  as  a  very  short  , 
itiDg  "ith  sulphuric  acid  is  enongh  for  the  decomposition  [ 
this  class  of  ores,  no  reduction  of  the  iron  is  necessary, 

id  there  is  no  troublesome  separation  of  sulphur  on  passing 
bydrogen  sulphide. — J.  T.  D. 

j 

/« ;     Dttermination    of  : ,  and   its    Separation    from    [ 

Antimony.  C.  Katner.  Chem.-Zeit.,  26,  ["ol,  873  — 
s74.     (.See  this  .Tournal,  1892.  461.) 

ark's  method    of   separatii>g   tin  from   antimony  gives    ' 
istworthv  results.     Kossing   has  projiosed  to  redissolve 
e  precipitated  antimony  sulphide,  and  precipitate  again 
th  hydrogen  sulphide  in  presence  of  oxalic  acid,  so  as  to    I 
move  traces  of  tin  carried  down  with  the  antimon;  ;  but    | 
•  author  finds  that   if  the   solution  is  sufficiently  dilute    I 
K^ — 700  e.c.  for  0-ogrm,  of  tin   and   antimony),  and  if    ' 
jrk's  directions  are  faithfully  carried  out,  the  antimony 
ei'ipitate  is  ciuite  free  from  tin. 

But  Clark's  treatment  of  the  filtrate  (expulsion  of  ■ 
drogen  sulnhide,  and  destruction  of  the  whale  20  or  30 
IBS.  of  oxalic  acid  by  permanganate,  precipitation  of  the 
.  as  sulphide,  and  conversion  into  dioxide)  is  verv  tedious  ; 
d  Ros^ing's  piopo-al  (neutralisation  of  the  oxalic  acid 
th  ammonia,  addition  of  ammonium  sulphide,  precipitation 
the  tin  as  sulphide  by  acetic  acid,  and  conversion  in*o 
ixide)  scarcely  less  so.  The  author  precipitates  the  tin 
zinc,  as  follows : — Boil  off  the  hydrogen  sulphide,  place 
the  liquid  a  compact  fragntent  of  pure  zinc,  and  heat  on 
uze  over  a  small  flame,  cot  to  boiling.  After  20  minutes, 
t  a  few  dropB  of  the  liquid  for  tin,  and,  if  necessary,  heat 
iger,  till  no  tin  remains  in  solution.  Decant  the  liquid 
ough  a  small  filter,  on  to  which  bring  the  zinc  and 
bering  deposited  tiu,  then  wash  the  contents  of  the  filter 
into  a  small  beaker  (info  which  rinse  also  any  metallic 
r'icles  from  the  large  beaker),  so  that  tiie  total  volume  of 
uid  is  about  15  c.c.  Add  10  e.c.  of  nitric  acid,  cover,  and 
)W  the  reactif.n  tc  proceed  (accelerating  or  retarding  b\' 
It  or  by  dilution  with  cold  water  as  max*  be  necessary) 
the  zinc  is  dissolved  and  the  tin  completely  oxidised, 
ate  with  water  to  40 — 50  c.c,  heat  cautiously,  with 
•ring,  to  boiling,  allow  to  settle,  and  filter  through  the 
Qe  filter  on  which  the  metals  were  collected.  Wash,  drv, 
ite,  and  weigh.  The  metasiannic  acid  is  liable  to  pass 
ough  the  filter ;  the  addition  of  ammonium  nitrate  to 
liquid  lessens  this  tendency.  Sometimes  the  zinc  bectim'^s 
ered  with  a  glassy  crust;  but  this  seems  to  occur  only 
■r  the  tin  is  all  precipitated,  and  does  not  affect  the 
ilts.-J.  T.  U. 

oys;    Determination    of    Platimim,    Gold,    and    Silver 

n .     P.  A.  E.  Kichards.     Analyst,  1902,  27,  [318], 

:65— 268. 

'  5  following  methods  were  found  to  give  the  best 
tits: — 

.  Alloys  containing  Platinum  and  Silver  only. — About 
grm.  of  the  alloy  was  heated  for  about  15  minutes  with 
c.c.  of  concentrated  sulphuric  acid,  until  the  action  had 
'arently  ceased.  After  thoroughly  cooling,  the  acid  was 
red  off  from  the  platinum  into  a  beaker  containing 
er.  The  residue  of  met.al  was  then  treated  with  sulphuric 
1  (5  c.c.)  again  and  the  acid  poured  off.  The  metal  was 
•e  washed  with  water,  the  washings  being  added  to  the 
er  sulphate  solution,  and  next  with  successive  quantities 
water   until   free   from   acid.     The  platinum   was    then 

■  isferred  to  a  crucible,  dried  in  the  air-bath,  and  weighed. 

silver  was  estimated  by  the  sulphocyauide  method. 

Alloys  containing  Gold,  Platinum,  and  Silver. —  The 
y  was  treated  with  boiling  sulphuric  acid  as  above 
ribed,  the  residue  of  gold  and  platinum  being  washed, 
i,  and  weighed  as  a  check.  This  residue  was  then 
^Ived  in  nitro-hydrochloric  acid,  concentrated  to  a  small 
:,  and  the  platinum  separated  as  ammonium  platinum 


chloride.   The  gold  in  the  filtrate  was  precipitated  by  ferrous 
sulphate,  washed,  dried,  and  weighed. 

c.  Alloys  containing  Gold,  Platinum,  Silver,  and  Tin. — 
The  method  used  was  that  described  under  ft.  the  silver  in 
the  acid  solution  being  titrated,  and  the  tin  taken  by 
difference.  Heating  the  alloy  in  a  current  of  chlorine  also 
gave  fair  results,  the  tin  chloride  being  volatilised  and 
estimated  by  difference,  as  it  was  not  found  possible  to 
collect  it. — W.  P.  .S. 


H.    Cormim'ooeuf. 
Chem.  Centr.,  1902, 


Vanadium ;    Determination    of  

Aun.  Chim.  anal,  appl,,  7,  258  —  260. 

2,  [7],  539. 

Thk  publication  of  Truchot's  method  for  the  determination 
of  vanadium  ;see  this  Journal,  1902,  991)  has  led  the  author 
to  make  known  the  process,  an  improvement  of  that  of 
Ko.scoe,  used  by  himself  for  many  years.  The  vanadium 
is  converted  into  an  alkali  vanadate',  the  aqueous  solution  of 
the  Utter  filtered,  the  filtrate  acidified  with  acetic  acid  and 
treated  Avith  lead  acetate,  whereby  the  vanadic  acid  is  com- 
pletely precipitated.  The  precipitate  of  lead  vanadate  is 
not  of  constant  composition  ;  it  is  filtered  off  through  a 
weighed  filter,  washed  well  with  water  acidulated  with  acetic 
acid,  .Iried  at  100'  C,  and  weiirhed.  It  is  then  detached 
from  the  paper,  well  pulverised,  and  an  aliquot  part  dis- 
solved in  dilute  nitric  acid.  The  lead  is  precipitated  ivs 
sulphate  with  sulphuric  acid,  filtered  ofi^  the  filtrate 
evaporated  to  dryness,  and  the  residue  ignited  in  a  weighed 
porceiain  crucible,  till  all  the  sulphuric  acid  is  expelled. 
Pure  vaoadic  acid  remaias  behind.  The  method  is  stated 
to  he  r.ipia,  accurate,  and  coajparatively  simi)le. 

The  separation  of  ammonium  vanadate  from  an  am- 
monium chloride  solution  is  very  uncertain,  unless  certain 
definite  limits  of  concentration  are  adhered  to. — A.  S. 

Prussian    Blue ;    Determination  of ,  in    spent    Gas- 

purifyini/  Materials.  R.  Schwartz.  Chem.-Zeit  26 
[75],  874—875. 
The  usual  plan  is  to  act  on  50  grms.  of  the  substance  with 
caustic  soda  in  a  flask  marked  at  1,030  c.c,  and  to  assume 
30  c.c.  as  the  volume  of  the  undissolved  residae ;  then  to 
determine  by  appropriate  methods  tlic  sodium  ferrocyanide 
in  an  aliquot  portion  of  the  liquid.  Theauthor  has  modified 
the  mode  of  extraction  as  follows,  so  that  au  urdiuarv  litre 
fla,sk  can  be  used  :  — .\  wide-mouthed  bottle  of  100 — 150  c.c. 
capacity  is  fitted  with  a  rubber  stopper  carrying  two  "lass 
tubes;  one,  passing  just  through  tlie  stopper,  is  connected 
by  a  longer  straight  tube  currying  rubber  connections  and 
screw  pinchcocks  at  both  ends,  with  a  reservoir  of  water  on 
a  shelf  above  ;  the  other,  bent  at  right  angles,  reaches  to  the 
bottom  of  the  bottle,  and  is  exjianded  at  the  end,  which  is 
ciivered  with  tinebniss  or  phosphor-bronze  gauze,  while  the 
horizontal  limb  is  connected,  through  a  short  rubber  con- 
nection furnished  with  a  screw  pinchcock,  with  another 
right-angled  piece,  which  enters  the  neck  of  a  litre  tlask. 
The  bottle  is  filled  to  a  depth  of  2  cm.  with  fine  washed 
sand,  to  act  as  a  filter  ;  the  weighed  material  is  poured  in  a 
layer  on  the  sand,  the  extracting  liquid  added,  the  cork  ti-d 
don-n.  the  exit-tube  closed  by  its  pinchcock.  and  the  liquid 
allowed  to  act  for  1 — 2  hours  at  the  room  temperature,  or 
for  half  an  hour  in  the  water-bath,  under  the  pressure  of 
the  water  column.  Then  the  exit  clamp  is  opened  aim  -.he 
liquid  allowed  to  filter  slowly  through  into  the  litre  flask, 
followed  by  waihwater  to  make  up  the  litre.  The  fla^k  is 
now  removed  and  a  portion  of  the  succeeding  wash-water 
tested  for  alkalinity  and  for  ferrocvanides.  Should  it  be 
necessary  to  continue  the  washing,  a  two-litre  flask  is  used, 
and  the  contents  of  the  litre  flask  are  transferred  to  it. 
Should  the  wash-water  uot  be  alkaline,  and  should  any 
doubt  exist  as  to  complete  extraction,  a  bottle  of  soda- 
solution  is  substituted  tor  the  water-reservoir,  and  the 
process  is  carried  on  further. 

The  author  prefers  to  determine  the  Prussian  blue  gravi- 
metrically ;  tbc  liquid  is  acidified,  precipitated  bv  ferric 
chloride,  the  precipitate  allowed  to  settle,  washed  well  with 
hot  water,  first  b}  decantation  and  then  on  the  filter,  dried, 
ignited  (the  filter  being  separately  incinerated),  and  the 
amount  of  Prussian  blue  calculated  from  the  ferric  oxide 
obtained  (56  parts  of  ferric  oxide  =  86  of  Prussian  blue). 

—J.  T.  D. 
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ORGANIC— QUA  LI  r A  TIVE. 

Avthracene ;    Detection    of  the   Chief  Impurities  of . 

H.  KchreDS.     Itee.  tiav.  chim.  Pajs-Bas,  21,  25- — -53. 
Cla-in.  Ceutr.,  1902,  2,  [7J,  540. 

FOK  the  detection  of  carbazole,  the  sample  is  extracted  in 
the  col'l  v.'nh  acetic  ester,  the  solution  allowed  to  evaporate, 
and  the  res.idue  transferred  by  the  aid  of  a  few  drops  of  the 
bSDie  solvent  to  a  watch-glass.  On  evaporation,  the 
Ciubazole  is  left  hehinil  ;  when  treated  with  a  drop  of  nitro- 
benzene and  pbenaufhraquinone,  it  yields  characteristic, 
small,  copper-coloured  plates.  Phenanthrene  is  detected 
by  extractmp  with  benzene  and  treating  the  evaporation 
residue  of  tne  extract  with  a-dinitrophenanthraquinone 
dissolved  in  nitrobenzene. — A.  S. 

ORGANIC— QUANTITA  TIVE. 

Tannin ;  Determination  of .     G.  Schweitzer. 

Collegium,  1U02, 1,  [14],  114—110. 
The  author  tinds  that  in  the  analysis  of  quebracho  extracts 
by  the  Vienna  shake-method,  using  chromed  hide-jiowder, 
1  to  .S  unus  per  cent,  more  ol  .soluble  non-tanuin  are 
cblained  than  is  liie  case  if  Freiburg  hide-powder  and  the 
filter  method  are  employed,  the  amount  returnable  as  tannin 
being  correspondingly  low.  The  accuracy  of  his  lesults  was 
checked  by  dnplieaie  analyses  made  in  Vienna  and  in 
i'leiburg  by  the  two  methods  respectively.  The  apparent 
lufeience  is  that  chromed  hide-powder  has  a  lower  power 
of  absorption,  the  aliernative  view  held  by  Eitner  that 
unehronitd  hide-powder  absorbs  a  portion  of  noii-taunin 
(I.e.,  some  of  the  tannin  returned  as  suiih  is  in  reality 
non-tannin)  being  too  serious  to  entertain  without  strong 
proof. — ■!!.  L.  J. 

Caffeine;  Determination  of .    Andre,  iiep.de  Pharm., 

I'JUi,  3.')6.     Cheni.  and  Druggist,  1902,  61,  L^''^]'  3*>8. 

For  the  determination  of  caffeine  in  tea,  Ike,  10  grms.  of 
the  powdered  sample  are  mixed  with  lo  grins,  of  magnesia 
and  10  c.c.  of  water;  100  c.c.  of  alcohol  are  then  added, 
the  mixture  heated  to  boiling  for  a  few  minutes,  allowed  to 
staua  ana  the  clear  liquid  decanted.  The  piocess  is  repeated 
four  times  with  ;')0  c.c.  of  alcolwl.  The  mixed  liquids  are 
evaporated  to  (Id  c.c,  tillered  and  the  tilter  washed  with  a 
little  alcohol.  'Jhe  tiltiate  is  evaporated  to  a  .syrup,  the 
caffeine  extracted  with  dilute  hydrobroniic  acid,  the  acid 
solution  hltered  and  heated  witn  .iO  c.c.  of  10  per  cent, 
solution  of  potassium  bromide  containing  5  per  cent,  of 
bromine.  1  iie  precipitate  produced  has  the  composition 
CgH,o>"4()o.llllr.  Br,  :  it  is  redissolved  in  a  large  quantity 
ol  water,  and  the  hiomiue  set  free  and  determined.  From 
ilie  amount  of  bromine  found,  the  percentage  of  catVeine 
can  he  calculated. — A.  S. 


XXIT.-SCIENTIFIC  &  TECHl^ICAL  NOTES. 

Solntions ;   Colloidal  E.  Zsigmondy.     Zelts.  f. 

Klektroeheiu.,  1902,8,  L3t>],  6K4— 687. 

The  author  has  studied  colloidal  solutions  with  the  aid  of  a 
microscojjic  method,  not  yet  described,  worked  out  by 
H.  Siedeutopf  and  liimself.  First  examinint;  gold  glasses, 
be  found  that  a  colourless  glass,  showing  only  a  slight 
cloudiness,  contained  all  its  gold  in  grains  of  which  the 
diameter  was  about  the  wave-length  of  light.  In  a  glass 
somewhat  more  cloudy,  but  still  almost  colourless,  the  gold 
particles  were  about  oue-iitth  of  the  diameter  of  those 
ju'eviously  mentioned.  In  other  samples  with  red  colour, 
the  diameter  of  the  gold  particles  was  20  ^{x  (1  fjifj.  = 
O-OOOOOl  mm.;  and  in  others  of  deep  red  and  violet  colour 
it  was  lOyu^.  But  the  colour  is  not  a  sate  indication  of 
tile  diameter  of  the  gold  particles.  In  liquids  the  existence 
«t  the  suspended  particles  is  similar  to  that  in  the  glass,  but 
ill  the  former  whilst  the  larger  particles  remain  simply  in 
suspension,  the  smaller  panicles  are  iu  active  motion,  of 
which  the  activity  increases  as  the  size  diminishes.  For 
instance,  in  the  case  of  gold,  the  smallest  particles  partook 
ol  two  motions,  one  of  translation,  by  whien  they  travelled 


through  a  space  of  from  100  to  i,000  times  their  owu 
diameter  in  from  ith  to  ith  of  a  second,  and  one  ot  vibra- 
tion, of  shorter  period.  Hence  such  a  solution  remains 
thoroughly  mixed  for  weeks  or,  it  may  be,  even  for  years 
In  other  colloidal  solutions  there  may  be  a  similar  variationi 
in  the  sizes  of  the  particles. 

The  use  of  deep  red  gold  solution  as  a  reagent  for 
colloids  (see  this  .Journal,  1902,  192)  has  been  extended, 
and  it  is  found  to  be  applicable  to  the  examination  ot 
different  substances  obtained  by  the  fractional  precipitation 
of  white  of  egg.  For  example,  out  of  tbree  similar  samples 
of  egg  albumin,  two  hindered  the  precipitation  of  gold, 
but  in  very  different  degrees,  whilst  the  third 
precipitated  the  colloidal  gold. — \V.  G.  M. 


actually 


Gold ;  The  Liquid  Hydrosol  of [Colloilial  Gold  Soh- 

tion].     A.  Guibier.     Zeits.  anorg.   Chem.,  31  448— 45u 
Cheiu.  Centr.,  1902,  2,  [7],  J02. 

Zsigmondy  (this  Journal,  1898,  669,  767),  bv  the  redaction 
of  dilute  solutions  of  gold  salts  with  forinaldehyde,  ha.* 
obtained  permanent  collodial  gold  solutions  of  a  deep  purpleJi 
red  colour,  and  has  stated  that  by  altering  the  experimental 
conditions,  violet  to  blue  solutions,  which  rapidly  decompose, 
may  tbrm.  Bredig  has  obtained,  by  an  electrical  method 
stable  solutions  of  collodial  gold  of  both  a  niby  red  and  » 
blue  colour.  The  author  found  that  by  the  addition  ol 
hydrazine  hydrate  solution  (1  :  2,000)  to  a  perfectly  iieutra! 
solution  of  gold  chloride  (1  :  1,000),  pseudo  solutions  of 
gold  can  be  obtained  that  are  always  coloured  blue,  and  are 
characterised  by  great  .stability.  ,\n  excess  of  the  reducing 
agent  must  be  avoided.  The  reduction  is  complete  whert, 
the  solution  appears  deep  hlue  both  in  reflected  and  m 
transmitted  light.  Hydrazine  hydrate  acts  in  the  manneii 
described  only  in  the  cold  and  in  extremely  dilute  solution. 
In  concentrated  solutions,  and  iu  the  warm,  gold  separate? 
immediately. — A.  S 

Arsenir  Acid  ;  Action  of  Boiling  Hjidrochloric  Acid  upoh 

.      O.  Hehner.      Analyst,    1902,  27,   f318l,  268— 

271. 

Bv   distilling   pure    concentrated    hydrochloric   acid  aftei 
adding   03  per  cent,  of  arsenic   acid,  strong  yellow  colora- 
tions were  obtained   in  all  fractious  of  the  distillate  on  the 
addition  of  hydrogen  sulphide,  even  when  potassium  per- 
mangan.ate  had  been  added  betore  the  commencement  of  the 
distillation.     Boiling  hydrochloric   acid   was   also  found  to 
reduce  ferric  chloride.      In  these  experiments  the  distillation  , 
flask  was  connected  to   the   fractionating  column  and  con-,  i 
denser  by   cork   joints.       When  ground-glass   connection?; 
were  used,  no  tormation  of  ferrous  salt  could  be  detected,' 
nor  could  arsenic  he  found  in  the  distillate  by  the  hydrogeu  ' 
sulphide   test.      But  plain   indications   of  the  jireseuce  of 
arsenic  could  be  detected  by  the  Marsh-Berzelius  test.    The 
author  considers  that  this  reduction  was  brought  about  by; 
the  atmospheric   dust   present,  although   every  precaution"' 
had  been  taken  to  cleanse  the  flask,  &c.,  and   that  in  pre- 
paring acid  tree  from  arsenic,  it  is  better  to  add  a  powerful 
redueing  agent  to  drive  ott  any  arsenic  present,  and  then  to 
collect  the  distillate  after  thus  removing  the  arsenic. 

— W.  P.  S. 

Acetic  Acid   with  Nitric  Acid;   Compound  of .     .\ 

Pictetand   P.  Genequand.     Bull.   Soc.   Chim.,  27,  [161. 
8G3— 867. 

When  nitric  acid  of  sp.  gr.  1-4  is  added  to  acetic  anhydride, 
or  when  fuming  nitric  acid  of  sp.  gr.  1  •52  is  added  toglacial 
acetic  acid,  a  vigorous  reaction  occurs,  with  considerabli 
evolution  of  heai.  (In  fractionally  distilling  the  product 
nearly  the  whole  (if  the  proportions  used  are  2('jH4( '.- : 
HN(  I;,")  eomes  over  at  127-.V — I2S-  C,  at  730  mm.  pressure. 
The  liquid  so  obtained  has  the  composition  CjHgXO;,  anil 
its  molecular  weight  determined  cryii.scopically  in  broniot'oriu, 
shows  that  this  is  its  molecular  formula,  and  that  it  is  not  a' 
mixture  of  acetic  and  nitric  acids.  It  is  colourless,  boils  at 
127'7''  C.  at  730  mm.,  or  4.")°  C.  at  17  mm.  At  23'  C.  itf 
density  is  1-189,  and  its  refractive  index  m"  I'38432.  II 
mixes  iu  all  proportions  with  water,  but  'n  so  doing  if 
completely  dissociated   into  nitric   and  acetic   acids,     Th( 
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me  dissociation  is  produced  by  a  temperature  (138"  C.) 
TV  little  above  its  boiliug  point.  No  salts  derived  from  it 
ive  yet  been  obtained ;  but  the  authors  regard  it  as 
(iceli/l  nitric  acid  ((■H3C'U)o.02N(OH)3,  a  derivative  of 
•tho-nitric  acid  X^0H)5.  It  reacts  on  many  orgunic 
impounds,  producing  in  some  cases  nitre  or  acetyl  deriva- 
(es,  in  others  oxidation  products.  These  products  are 
ually  different  from  those  produced  by  nitric  acid  alone, 
1(1  the  frequently  occuriing  difference  between  the  results 
acting  with  nitric  acid  on  a  substance  directly  and  in 
ctic-aeid  solution  are  possibly  explained  by  the  preliminary 
rmation  of  diacety!  nitric  acid. 

Cf  the  other  acids  of  the  acetic  series,  propionic  seems  to 
the  only  one  which   forms  a   corresponding  derivative 
th  nitric  acid. — J.  T.  I). 

■tramethyl  Ammonium  ;  Electrolytic  Production  of  . 

W.  Palmaer.  Zeits.  f.  Elektrochem.,  1902,  8,  [38],  729 
—731. 

iPERiMENTS  in  the  direction  of  isolating  ammonium  by  the 
otrolysis  of  solutions  of  ammonium  salts  in  liquid 
mumia  at  low  temperatures  have  failed,  owing  to  the 
ontaneous  decomposition  of  the  XH^  into  ammonia  and 
drogcn.  The  author  has  tried  to  isolate  tetramethyl 
imonium  by  an  analogous  method,  and  has  obtained  a 
lusient  blue  colour  at  the  cathode,  exactly  similar  in 
pearance  to  the  sidution  of  sodium  in  fluid  ammonia.  It 
assumed  that  this  blue  liquid  contains  tetramethyl- 
iiuonium  dissolved  in  ammonia,  and  that  it  is  rapidly 
acked  by  oxygen.  All  attempts  to  separate  it  from  the 
iition  have  failed.  The  substance  used  was  either  the 
ilroxide  (which  could  not  be  obtained  quite  free  from 
l(iridp)  or  the  chloride ;  this  was  dissolved  in  pure 
mania  and  electrolysed  with  platinum  electrodes  in  a 
war's  double-walled  vessel  with  the  space  between  the 
llsexhausted.  The  temperature  was —41° C.  Apressure 
HO  volts  yielded  a  current  of  0(3  ampere  whan  the 
ir.ion  was  saturated.  The  blue  colour  was  formed 
mediately,  but  its  formation  ceased  when  ammonium 
oride  was  formed  by  the  agency  of  anode  chlorine,  this 
t  being  then  electrolysed  instead  of  tbe  tetramethyl 
monium  compound. — W.  G.  M. 

ntiobiose;  Action  of  Soluble  Ferments  and  Top-fermaita- 

ion  Beer  Yeast  on .     Bentarka  on   the  Constitution 

if  Gentianose.  E.  Bourquelot  and  II.  Herissey.  Comptcs 
tend.,  1902,  135,  [9],  399  —  401. 

E  action  of  soluble  ferments  upon  gentianose  having  been 
died  i^this  Journal,  1898,  592,  and  1901,  386),  the 
hors  have  now  turned  their  attention  to  the  hydrolysis 
^entiobiose  (this  Journal,  1902,  11.59). 

The  liquid  obtained  from  cultures  of  .(4s/)eri7!7/us  hydro- 
es  gentiohiose  completely,  two  molecules  of  glucose  being 
med.  Invertase  has  no  action  on  gentiobiose.  Emulsin 
Irolyses  gentiobiose  completely,  but  uot  gentianose.  The 
ion  of  emulsin  on  gentianose  has  been  further  studied  ; 
er  a  long  time  the  hquid  develops  slight  cupric  reducing 
iperties  and  the  dextro-rotation  is  slightly  increased, 
nee  the  emulsin  of  alniouds  probably  contams  traces  of 
enzyme  capable  of  splitting  gentianose  into  glucose  and 
ugar  of  the  nature  of  cane  sugar. 

'op-feimentation  beer  yeast  neither  hydrolyses  nor  fer- 
Qts  gentiobiose,  and  constitutes  a  convenient  means  for 
loving  fructose  from  the  impure  hydrolytic  products 
taining  gemiol)iose. 

onstitution  of  Gentianose. — There  are  four  polysac- 
rides  known  which  are  attacked  by  invertahe :  cane 
ar,  raffinose,  gentianose,  and  manueotetrose.  In  all 
se  cases  one  molecn'e  of  fructose  is  split  off.  It  is 
:gested  that  only  those  polysaccharides,  which  contain  a 
lecule  of  fructose  united  to  a  molecule  of  glucose  in  the 
oe  way  as  in  cane  sugar,  are  attacked  by  invertase  in 
■i  way,  and  that  gentianose  therefore  contains  the  cane 
;ar  linkage.  To  hydrolyse  gentianose  completely  (and 
'bably  all  poly  saccharides),  several  enzymes  arelnecessary, 
this  case,  invertase   and   emulsin.     The  action  of  the  two 


is  not  simoltaueons,  the  emulsin  cjnnot  act  until  the  inver- 
tase has  split  up  the  trisaccharide  into  fructose  and 
gentiobiose. — J.  F.  B. 


^eto  Books;. 


The  Electro  -  plating  and  Ele<  tko  -  rkfining  op 
I  Metals.  Being  a  New  Edition  of  Alexander  Watt's 
'  Electro-deposition."  Kevised  and  largely  re-'.vritten  by 
Arnold  Phu.ii',  A.K.8.M.,  &c.  Crosby  LoL-kwood  and 
Son,  7,  Stationers'  Hail  Court,  Ludgate  Hill,  London, 
E.C.     1902.     Price  12s.  6(/. 

8vo  volume,  containing  frontispiece,  prefaces,  tables  of 
contents,  660  pages  of  subject-mitter,  illustrated  with  160 
engravings,   and     indexes   of  subject-matter  and  authors. 

I  The  work  is  divided  into  two  parts  :  I.  ELECTRO-rLiTixG  ; 
II.  Electko-Metallvrgt.      These    are   again   subdivided 

j  under  the  following  headings  : — (i.)  Primary  and  Secondary 
Batteries,     (ii.)  "Thermopiles,  Dynamos.  &c.     (iii.)  History 

I  of  Electro-deposition,  (iv.  to  viii.)  Electro-depositioa  of 
Copper.  (ix.  to  xi.)  Deposition  of  Gold  by  Simple 
Immersion.  (xii.)  Various  (iilding  Operations.  (xiii.) 
Mercury   Gilding.      (xiv.    to   xvi.)  Electro  -  deposition  of 

,  Silver,  (xvii.)  Imitation  Antique  Silver,  (xviii.  to  xx.) 
Electro  -  deposition  of  Nickel.  (xxi.)  Deposition  and 
Electro-deposition  of  Tin.  (xxii.)  Electro-depositiou  of 
Iron  and  Zinc.  (xxiii.)  Electro-depositioa  of  Various 
Metals,  (xxiv.  and  xxv.)  Electro-deposition  of  Alloys. 
(xxvi.)  Recovery  of  Gold  and  Silver  from  Waste  Sjlutions, 
&c.  (xxvii.)  Mechanical  Operations  conuected  with 
Electro-deposition.  (xxviii.)  Materials  used  in  Electro- 
dei)osition.     Two  Appendixes  on  Electro-plating. 

II.  ELEcTKO-MKrALLURGY.  (i.)  ElectHj-metallurgy  of 
t'opper.  (ii-)  Cost  of  Electrolytic  Copper  Ketiniug,  &c. 
(iii.)  Electrolytic  Copper  Refineries.  (iv.)  Klectrolytio 
Gold  and  .Silver  Bullion  Retiniog.  (v.)  pjlectrolytio 
Treatment  of  Tin.  (vi.)  Electrolytic  Treatment  of  Lead, 
(vii.)  Electrolytic  Production  of  Aluminium  and  the 
Electrolytic  Refining  of  Nickel,    (viii.)  Electro-g.ilvauisiug. 

The  Chemistry'  op  the  Terpenes.  By  F.  Heusler, 
Ph.D.  Authorised  Translation  by  Francis  J.  Pond, 
M.A.,  Ph.D.,  Assistant  Professor  in  the  I'eunsylvania 
State  College.  J.  and  A.  Churchill,  7,  Great  Marlborough 
Street,  London.     1902.     Price  17s. 

8vo  volume,  containing  dedication  (to  Prof.  0.  Wallach), 
prefaces,  tables  of  contents,  4  !5  piges  of  subject-mitter, 
and  the  alphabetical  index.  The  subject-matter  is  sub- 
divided    as     follows  :    —   ISTRODUCTIO.N.       SPECIAL      PaRT. 

Hemiterpenes.  Terpenes  I'roper.  Hydrocarbons.  I. 
O.vidised  Compouuds  related  to  the  Terpenes,  C,,,H|,;. 
II.  Compounds  regarded  as  Derivatives  of  the  Ilydro- 
cymenes.  Amido-derivatives  of  the  Terpenes.  I.  B.ise9 
regarded  as  Derivatives  of  the  Hydrocynieues.  II.  Bises 
which  may  be  regarded  as  Derivatives  of  the  Hydro- 
cymenes.  Amido-derivatives  of  Phellandreue.  ()l*etinic 
Members  of  the  Terpene  Series.  Sasquiterpenes  aod  Poly- 
terpcnes.     Diterpenes.      I'riterpenes  and  Tetraterpenes. 

The  Anaiysis  of  Steel-Woeks  Materials.  By  H. 
Breaklev  and  F.  Ibbotson.  Longmans,  Green,  and  Co., 
39,  Paternoster  Row,  Loudon,  E.C. ;  also  New  Vork  and 
Bombay.     1902.     Price  Us.  nett. 

This  work,  of  8vo  size,  contains  dedication  (to  Dr.  II.  C. 
Sorby,  F.R.S..  &c.),  preface,  table  of  contents,  and  subject- 
matter  tilling  351  pages,  an  appendix  giving  a  Bibliography 
of  .Steel-Works  Analyses  by  N.  Brearley,  with  preface, 
table  of  contents,  and  text  extending  from  p,ige3.59  to  493. 
A  general  alphabetical  index  concludes  the  work.  With 
regard  to  the  contents  of  the  body  of  this  work,  the  sub- 
division is  as  follows  : — 1.  Analysis  of  Steel.  II.  Analysis 
of  Pig  Iron.  III.  Analysis  of  Steel-making  Alloys.  IV. 
Rapid  Analysis  at  the  Furnace.  V.  Analysis  of  Ores.  VI. 
Analysis  of  Refractory  Materials  (Acid  Slaterials,  Neutral 
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Materials,  and  Basic  Materials).  VII.  Analysis  of  Slags. 
\'I1J.  Analysis  of  Fuel.  IX.  Roller  Water,  Boiler  Stales, 
&e.  .\.  Analysis  of  PJngineering  Alloys.  XI.  Miero- 
fjraphie  Analysis  of  Steel.  XII.  I'yrometry.  XIII.  Mis- 
cellaneous Notes.  There  are  85  illustrations.  With  regard 
to  the  contents  of  the  Bibliography  of  Steel- Works  Aualy  tis, 
these  are  subdivided  as  follows  : — Carbon.  Silicon.  Man- 
ganese. Sulphur.  Phosphorus.  Chromium.  Xicke'. 
Cobalt.  Tungsten.  Molybdenum.  Vanadium.  Titanium. 
Aluminium.     Copper.     Iron. 

Die  Chejitsche  iNDrsiRiE  des  deutschen  Reiches  im 
Becinne  des  zwanzigsten  Jahrhunderts.  Eine 
Festschrift  zum  fiinfundzwanzigjahrigen  Jubilaum  der 
Begriindung  des  Vereins  zur  Wahrung  der  Interessen 
der  Chemiscben  Industrie  Dentschlands.  Von  Dr.  Otto 
N.A\'iTT,Prof.  der  techn.Chemie  anderkoLigl.  techuischen 
Houbschule  zu  Berlin.  1877 — 1902.  li.  Gaertner's 
N'erlagsbuchhandlung,  Hermann  Ileyfelder,  Schone- 
bergerstr.  26,  Berlin,  S.W.     1902.     Price  M.  10. 

4to  volume  containing  table  of  contents  and  introduction  ; 
with  text,  fillmg  229  pages.  The  subject-matter  is  treated 
under  the  follo\viD<;  headings  : — I.  The  Chemical  Industry  of 
Germany  as  a  whole,  its  field  of  Operations  and  its  Present 
Extent :  A.  Conditions  of  Existence  and  Extent.  B.  The 
German  Chemical  Industry  and  the  World's  Exhibitions. 
II.  The  (ierman  Chemical  Industry  in  its  Individual 
Sections  :  A.  The  Acids,  Alkalis,  and  Salts,  as  also  the 
Artificial  Manures.  B.  The  Industry  of  Chemical  Pre- 
parations:— Inorganic  :  (1)  Bromine  and  Bromine  Com- 
pounds. (2)  Iodine.  (3)  Sulphites,  Thiosulpbates,  Uy- 
drosulphites,  and  Sulphides  ;  also  Persidphates.  (■}) 
Phosphorus,  Arsenic,  and  Antimony  Compounds.  (J)  Boric 
Acid  and  Borax.  (6)  Water-glass.  (7)  Cyanogen  Com- 
pounds and  Derivatives.  (S)  Metallic  Salts.  Carbon 
Compounds:  (1)  AlcoholPreparations.  (2)  Preparations 
from  the  Aromatic  Series.  (;^)  Medicinal  and  tharma- 
ceulital  Preparations,  Alkaloids,  and  Drugs.  (4)  Photo- 
graphic Preparations.  The  German  Industry  (Chemical 
Prejiarations)  in  the  Paris  Exhibition  of  1900.  C.  The 
Glue  and  Gelatin  Industry,  also  that  of  the  ^Mineral  and 
Pigment  Colours.  D.  The  Destruclive  Distillation  In- 
dustry :  (1)  Distillaiion  of  Wood.  (2)  Distillation  of 
Brown  Coal.  (3)  Distillation  of  Coal.  Statistical.  E. 
Dyestuff  Industry  :  (1)  Present  Condition.  (2)  Dyestuffs 
in  the  Collective  Exhibition  of  Gel  man  Chemical  Industry 
in  I'aris,  1900.     E.  Perfumery  Industry.     Conclusion. 

Die    Chemische   Industrie    in    der    deutschen  Zoll- 

UND     HAKDELSGESETZGEBUNG     des    NEr.N'ZEHNTEN    JaHR- 

HCNDERTs.  Eiu  Beitrag  zum  Studium  des  deutschen 
Wirtscbaftsgeschichte.  Von  Gustav  Miller;  Kaiserl. 
Ceh.  Kegieruiigsrat  und  vortiageuder  Kat  im  Reichsamt 
des  lunern.  K.  Gaertner's  Verlagsbucbhaiidlung,  Her- 
mann Ileyfelder,  Schiinebergerstr.  2ti,  Berlin,  S.W.  1902. 
Price  M.  24. 

4to  volume,  with  preface,  table  of  contents,  and  subject- 
matter  hlling  422  pages,  followed  by  an  alphabetical 
iudtrx.  The  division  o!  subjects  is  as  follows  : — I.  Vv  to  the 
EcvNDATiON  OF  THE  ZoLLVEREiN.  (i.)  Prussian  Laws. 
(ii.)  Bavarian  Law.  (iii.)  Saxon  Law.  (iv.)  Wurtemherg 
Law.     (v.)  Bavarian-Wiiriemberg  Law.     (vi.)  B.iden  Law. 

II.  From  the  Foundation  of  the  Zollverein  to  that 
OF  THE  German  Ejipire.  (i.)  From  1834  to  1842.  (ii.) 
From  1843  to  1833.  (iii.)  From  1853  to  1865.  (iv.)  From 
1S65  to  1870.     (V.)  Statistics   of   the  Years    1832  to  1871. 

III.  Since  the  Foundation  of  the  (German  Empire. 
(i.)  From  1871  to  1879.  (ii.)  From  1880  to  1891.  (iii.) 
From  1891  to  the  Present  Day.  (iv.)  Statistics  from  1872 
to  the  Present  Day.  An  Appendix  follows.  The  work 
closes  with  an  alphabetical  index. 


Crane  ivrport.  j 

I.— GENERAL.  • 

General  Imports  of  the  United  Kingdom  for  the 
Years  1900-1. 

Annual  Statement  of  Trade,  An<j.  1902. 

B — Articles  subject  to  Duty. 


Articles,  and  Countries 
whence  Imported. 


Quantities. 


1900. 


Value. 


IMl. 


! 


Is 


S.ASS 


s,»o 


Beer  and  Ale:  Barrels.  !  Barrels.  £ 

Slum.      Spruce,      or"\ 
Black  Beer.Berlin  I 

White   Beer,  and  i-         1,41(;  1.421  8.849 

other  similar  pre- 1 
parations,  Total..  J 

Of  other  Sorts: 

Foreign  Couutries  ..  51,646         64,6G2        144,524 

British  Possessions  .  253  41  e97  j       ""  ^ 

' '-^- 

Total 51,804  54,703        146.221  i     Igttt 

Lb.  Lh. 

Chloral  Hydrate,  Total  .         25,0:i5         35.972 

Chloroform,  Total 1,454  l,li35 

Cocoa  or  Chocolate,  in^ 
the    Manufacture 

of    wliich     .Spirit  !■       106,087  611.712 

has    been     used,  1 
Total J 

Galls.         Galls. 
Collodion,  Total 1.203  1.0.59 

Ether :  Lb.  Lb. 

Acetic,  Total 5,284  2,.'iii2 

Galls.         Galls. 
Butj  ric,  Tntal 1,351  441 

Sulphuric,  Total 3.107  .3.390 

Eth.vl :  Lb.  Lb. 

Bromide,  Total -13  86 

Galls.         Galls. 
Chloride.  Total 449  39i) 

Iodide,  Total 2  4 


898  I 
663 


itg, 
"5 


k 


2.458 
15 


1 


Soap,  Transparent.  in~l 
the  Manufacture  i 
of  which  Spirit  ;- 
has  been  used,  1 
Total J 

Spirits : 
Rum  : 
Foreign  Countries  . . 
British  Possessions  . 

Total 

Rum,  Indtation: 
Foreign  Countries. . . 
Britisli  Possessions . . 


Lb. 

ll,:)W 


Lb. 

U,404 


Proof  Proof 

Galls.  Galls. 

1,4.34,247  1,323,846        116,077 

4,7ia,30il  6,368,756        366,451 


83,4 
4i:-t,5l 


6.196.54;     6,692.601        482,528  .     aflJK  Ja< 


I'otal  . 


42,616    26.739     3,460  : 
IS      112       10 


42.631         26,851 


ili: 
2.01 


i.(^ 


Brand.v : 

Foreign  Countries  . . 
British  Possessions  . 

Total 

Geneva : 
Foreign  Countries  . . 
BrilTish  Possessions  , 


2,6C6.139     3,067,018     1,195,771      1,184,41 
3i',l26  14.507  iO.OSO  4,P 


2.696,265     3,081,525      1,205,807     1,S8«.«' 


413,023 
19 


431,317         66,.38l 

28  4 


Total  , 


413,042  I     431,345 


66,3.36 


et,.T. 

1 


«,7t 


Unennmerated,    not 
Sweetened : 
><-»'ciL;n  Countries  .. 
British  Possessions  . 


1,426.075 
.•),S35 


2.001.070 
9i4 


79,008 
8U8 


Total I,42'.i,910     2.001.991         79,816 


87.41 
6. 


88,01 
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B. — Articles  subject  to  Duty — cont. 


Articles,  and  Countries 
whence  Imported. 


Quantities. 


Value. 


1900. 


spirits — c07it. 
Uueniunenited, 

.Sweetened  or 

Ihx.'l,  Tested: 
Foreiirn  ('ountrie,s  . . 
Briti->ili  Possessions  . 


Proof         Proof 
Galls.         Galls. 


94,875        103,892        191,391  I     203,142 
7,001  8,032  1I,ST9  15.089 


Total  , 


Liqueurs,  Conlials,  Sic, 
not  Tested  for 
asccrt:iininif  the 
StreliL-th: 

Foielijii  Countries... 
Britisli  Possessions  . 


101,936  '      111.921        203,270        218.231 


Galls.    I     Galls. 
14,()74  16.489         22.055  ■       24,807 

1,136  126  1,318  '  162 


Totai  . 


Perfumed : 
Foreijcn  Countries  . , 
Uritish  Possessions  , 


Total  , 


13,210 

16,615 

23,373 

24.969 

52,889 
701 

54,626 
686 

128,.303 
1,123 

138,376 
973 

53,590 

55.212  : 

129,426 

139,349 

ut?ar : 

Reiincil,    or    rendert^d 

by     any      Process 

equal  thereto : 

lu  Lumps  andLoaves: 

Foreign  *.'nun  tries  .. 

British  Possessions  . 

Total 

Other  Sorfs,  including 
Suiiar  Candy : 
Fore'ur.  Countries  . . 
BritisU  Possessions  . 


Cwts. 
2,878,877 

Cwts. 
3,143,131 
21 

1,985,437 

2,111,212 
16 

2,878,877 

3,143,155      1,985,437 

2,111,228 

Tot:i 


Refined ; 

Foivijjn  Countries  . 
British  Possessions 


Total  . 


Unrefined,  Heet  : 
Foreign  Countries  . . 
Bntisii  Possessions  . 

Total 

Uiirelined,   Cane,   and 
oLher  Sons ; 
Foreign  I  'ountries  . . 
British  Possessions  . 


16,369,148 
162 

:  18,1 13,498 
193 

10,353.254 
31U 

10,837,444 
162 

16,369,310 

18,113,691 

10,353,564 

10,837,606 

19,248,025 
162 

21,256.632 
214 

12,338,691 
310 

12,948,656 
178 

19.248,187 

21,256,846 

12,339,001 

12,948,834 

10.239,556 

10,009,412 
26 

5.120,821 

4,532.998 
10 

10.239,556 

10,009.438 

5,120,821 

4,533,008 

Total. 


Unrefined,  Total: 
Foreii;n  Countries  .. 
Britisii  Possessions  . 

Total 

Molasses  for  Distillers' 
use  in  tlie  Mann- 
facturf  (if  Spn-its, 
and  olher  Molasses 
not  distinjfuished 
as  to  Swfeiening 
Matter : 

Poreian  Countries  ,. 

Britibh  Possessions  . 


Total  , 


Molasses       containing 

7u  °/o  or   more   of 

Sweetening  Matter 

Foreign  Countries  .. 

Britisli  Possessions  . 


Total  , 


Molasses       containins 

from  50°  Q  to70  7o 

of  Sweetening 

Matter : 

Foreign  Countries  .. 

British  Possessions  . 

Tot:d 


'  1,617,517 
1,377,859 

1,833,101 
1,514,604 

907.706 
888,911 

881,031 
963,985 

2,995,376 

3.377,705 

1,796,617 

1,845,016 

11,837,073 

1,377,859 

11,842,513 
1,544,630 

6,028,527 
888,911 

5,414,029 
963,995 

13,234.932 

13,387,143 

6,617,433 

6,378,024 

454,358 
1,567 

77,125 
293 

465.925 

77,418 

.. 

6,182 
193 

,■• 

1,951 
43 

6,375 

.. 

1,994 

231,423 
66 

.. 

62,018 
45 

231,489  '• 

62,063 

B. — Articles  subject  to  Duty 

—cont. 

Artielcs.  and  Counti'ies 

Quantities, 

Va 

ue. 

whence  Imported. 

1900. 

1901. 

1900. 

1901. 

Suear-t'Ort^. 

Molasses       eintainius 

not      more      than 

5ii°„of  Swteteiiing 

Matter : 

ForeifTu  1  ountries  . . 

British  Possessions  . 

Cwts. 

Cwts. 

3^7,936 
66 

£ 

71,513 
13 

Total 

388.001 

.. 

71,526 

MoIiis<es,  Total : 
ForeiKU  <;onntries  .. 
British  Possessions  . 

1,.333.418 
12.513 

1,706,103 
.'(,•■75 

313,173 
4,957 

364  376 
953 

Total 

1,347,931 

1.709.074 

348.130 

365.329 

Glucose,    not    distiii-~i 
Ruished  as  loSolid  \ 
or  Liquid.  Total ..; 

•• 

154.040 

66,638 

Glucose,  -olid : 
Foroi,iii  Countries  . . 
British  P.tssessions  . 

298,650 
23,912 

'      143.905 
;        12,120 

Total 

.322.562 

!      150,025 

Glucose.  Lii|Uid  : 
Foreiu'ii  t 'ountries .. 
British  Posst-ssioiis  . 

341.215 
8,473 

153,806 
1         3,806 

Total 

349.688 

.. 

157,672 

Ghicose,  Tnlalof : 
Foreign  Counlries  . . 
British  Possessions  . 

1,774,432 
68,070 

1,449.208 
4S,IJ96 

718,868 
26,710 

629.828 
22.122 

Total 

1.842.502 

1,497,304 

745,578 

651,950 

.Saccharin    {including^ 
Suhstances    of    a  ( 
like     N.itnre     or  \ 
Use,  Total ) 

Oz. 

614,822 

24,770 

Articles         containing 
t>ugar      or     other 
.Sweetening  Matter : 
Blackins:.     contain-'] 
ing  Suirar  or  other  | 
Sweeteniuf?    Mat*  ; 
ter,     not     distin- 
guished as  toSnli.t 
or  Liquid,  Total  ..J 

•• 

Cwts. 

3 

BlackiUfT,  Solid,  con-^ 
taiuin.ir  .Sutrar    or  f 
other    S\\  eeteiiini!  f 
Matt.-r.Tutal ) 

•• 

245 

,. 

572 

Blacking.      Liquid.") 
containing    .Sufiar  ^ 
or  other  Sweeten- 1 
in-Matter.  Total.  J 

•• 

107 

226 

Caramel,          Solid,  1 
Total i 

2 

7 

Caramel,       Liquid,  7 
Total i 

13,.591 

10,605 

Cattle    Foods,    con-~) 
faining     Molasses  [ 
or  other  Sweeten-  \ 
ing  Matter,  Total,  y 

•• 

2,610 

733 

Tea,  for  the  Manufacture) 
of  Caileine,  Total  .  i 

Lh. 
714,991 

Lh. 

728.903 

4,987 

6,232 

Wine: 

Total  of  all  Kinds: 
Foreign  rountries  . . 
BritisU  Possessions  . 

Galls. 
15,966,278 
837,551 

Galls. 
15,790,952 
755,254 

3,039,170 
153,789 

4,799,988 
131347 

Total 

16,803,829 

16,546,206 

5,192,909 

4,931,335 
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B. — Articles  subject  to  Duty — cont. 


Dfprpfs  of  Polarisation 

of  Siiear  Imported 

liable  to  Duty. 


Quantities. 


1900.     I      1901. 

I 


Quantities. 


1900. 


1901. 


Supir.  ReHned  :  i  L"n>Ps  and  Leaves, 

jind  not 


£.\ceeding     exceeding 
77°  98° 

98° 

Total,  Refined  .. 


Sugar,  Unrefined  : 
Not  exceeding     7*1° 

and  not 

Exceeding  exceeding 

76°  77° 

77°  78° 

78°  79° 

79°  80° 

80°  81° 

81°  82° 

82°  83° 

83°  84° 

84°  85° 

85°  86° 

«0°  87= 

87°  88°- 

88°  89° 

89°  90° 

90°  91° 

91°  92° 

92°  93° 

9,'i°  94° 

94°  95° 

95°  96° 

9fi°  97° 

97°  98° 
98° 

T^'ot  tested 


Cwts.    I 
1S6  , 
1,951.968 


Other  Sorts. 

Cwts. 
7,.i09 
10,944,184 


Total,  Unrefined 


•  • 

1,952.153 

10,951,69:) 

Beetioot. 

1 

Cane  and  other 

Sorts. 

Cwts. 

Cwts. 

199 

•■ 

219,629 

.1 

3,068 

3 

4,865 

12 

13.086 

13 

21)4,195 

49 

27.155 

174 

22.9:i4 

60 

65,777 

72 

43,787 

140 

.. 

234,314 

147 

80,542 

6,926 

31.720 

6.694 

59,436 

16,924 

41.061 

40.403 

49,835 

313,311 

90,836 

868,882 

49,220 

.S07.6SO 

83,790 

1      872,669 

93,579 

1  1,041,843 

45,769 

636,199 

108.796 

155.016 

221,106 

141,101 

!!20,.398 

2l2..i82 

128,298 

20,567 

2,746 

2,145,942 


AkTIi  LES    SLB.IECT    TO    DuTY    UPON    ImTORTATION. 

Quantities  Entered  for  Home  Consumption 
IN   1900-1,  ANU  Rates  of  Dutv. 


Article. 


Beer  and  Ale : 

Mum         and  I 
Spruce \ 


Year. 


Quantity 
Entered 
for  Home 

Con 
sumption. 


Duty. 


1900 

IHOI 


Other  Sorts..  {'  }^"J 


Chloral  Hydrate 


Chloroform  , 


1900 
11101 


f    19(10 
•  >     1901 


Collodion  , 


Confectioner.v,  iiO 
the  Manufae-  I 
ture  of  which  \ 
Spirit  lias  been  1 
used J 


Barrels. 


1,442 
1,421 


50,405 
6.3,168 


Lb. 

22,218 

23,981 

4 
235 


Galls. 
1900  3 

i:  01  I  3 

Lb. 
235,396 


Gross 
.\mount 
Received. 


Rate,  and  when 
Imi-osed. 


2.036 
2,Gt;5 


19,8  il 
21.280 


CV.  Vis.  and  ]/.  17». 

I  ('c/.  per  barrel  of 

1  36   eallons.   ac- 

•;  eordiiur    to  the 

I  specific  gravity 

I  of    the    worts. 

L  6th  March  1900. 

rfs.  per  barrel  of 
!     36  gallons,  and 

sn  on  in  i)ro- 
1  portion  to  the 
1     specific  gravity 

of  the  worts 
I       from  1.055=. 

L    6tli  March  1900. 


I,t56  :7l5.  4rf.  per  lb. 
1,597    S     6th  JIarch  1900. 

1  I  >  .^-  3''-  iwi'  lb. 

38  I  j      -  ■    "       • 


6th  March  1900. 


4    I II.  6.S-.  3d.  per  gall. 
4    >     6th  March  1900. 


1900  I 
1901 


83,035 


400 
173 


(id.   per    lb.    26th 
(     H'eh.  1893. 
fEitto  to  18th  April 
I      1901. 


B. — Articles  stibject  to  Duty — cont. 


Article. 


^■^^"r-.         c  1900 

•^'^'-'"'^ 1     1901 


Quantity 
Entered 
Year.  |  for  Home 
Con 


Duty. 


Gross    I    „„,         ,    ,^ 
Amount      ^'f •  *"''  ^"hen 
sumption.  Received.!  Imposed. 


Butyric... 
Sulphuric. . 


<■  1900 

•  (  1901 

(  1900 

•  ■(  '  1901 


Bromide '    j^^ 


„,  ,     .  .  (    1900 

"''""■"le i    liioi 


190O 
1901 


Iodide 


Soap.  Trans- "^ 

parent,  in  the  I 
Manufacture  of  f- 
which  Spirit  I 
has  been  used.. J 


Spirits : 
Ruin, 


Brandy , 


Geneva . 


U  ne  n  u  me-") 
rated,  not  > 
Sweetened .  J 

Jlethylated  in  y 
Bond (. 


r 

U  n  e  n  u  m  e- 
r  a  t  e  d,       J 
Sweetened     . 
(Tested)... 


I 


L  i  q  u  e  u  r  s.'A 
Cordials,  j 
&c.,  not  ! 
tested      for  [ 

ascertaining  ! 

the  strengtlij 


Perf,™,.d....{[;^« 


1900 
1901 


1900 
1901 


C    1900 
•■(    1901 


1900 
1901 


1900 
1901 


1900 
1901 


1900 


1901 


1900 
1901 


Lb. 

3.998 
1,967 

Galls. 

S85 
450 

101 
124 

Lb. 

43 
79 

Galls. 
427 
375 

2 

4 

9,747 
8,451 


380 

188 


716  , 
.-.70 


137 
170 


I  \a.  11(7.  per  lb. 
1     6th  March  1900. 


1 16».  5,/.  per  gall. 
I     6th  March  1900. 

[U.  7s.  .-</.  pergall. 
I     6th  March  1900. 


^  Is.  1./.  per  lb. 
)      6th  March  1900. 


344 

307 


122 
106 


Prrof 

Galls. 
4,416,555      2,468,035 
4,356,227     2,468,478 


44.216 
29,959 


24.670 
16,984 


2,623,357  '  1,495.633 
2,514kl39     1,449,041 


360,044  I     212,304 
379,968        225.755 


1,225,613 

1,456,184 


61,708 
380,865 


>  16s.  5(/.  per  gall. 

J     6th  Ma'-chl900. 

■)  14s.  Srf.  per  gall. 

>  6th  Jliinh  1900. 

■)  Zd.  per  lb. 

i     8th  March  1880. 

rils.  4^/.  per  proof 

gall. 
I      6th  JIarch  1900. 
■i  Is.  !Hlditionul 

I      when  imported 
I     in  bottle. 
I,    13th  May  ISW. 

Clls.  id.  per  proof 
11      gall. 

I     i;ih  March  1900. 

•I  Is.         addiliniiat 
when  imported 

I     in  bottle. 
,  I,    13th  May  1889. 

rils.  All.  per  proof 
I      gall. 

6th  March  1900. 
■^  Is.         additional 
I     when  imported 
I      in  bottle. 
L    13th  May  1899. 

I  CI  Is.  Ad.  rer  proof' 
'       gall. 

I      6th  March  1900. 

•(  Is.         additional 
when  imported 

.     :n  bottle. 
I  L    13th  May  1899. 


f 


687,669 
825.211 


1.028 
6.342 


94,713         56,960 


101,284 


Galls. 

3,787 
4,118 


40,9.=6 
10,837 


61,890 


3,058 
3,362 


.38,541 
38.674 


■'tis.  Ad.  per  r.roo[ 

gall. 
(,    6th  March  1900. 

,  cm.  per  :.-all.    Dit-:. 
<     ferential  duly. 
I  (    5th  April  1881. 

ril.«.  Ad.  per  proof 

mill. 
I      lllli  March  1900. 
•;  Is.  additional 

j  when  imported 
I  in  bottle. 
L  I3ili  Mavl899. 
(id.  additional  to 
I  the  above  duty 
J  in  respect  of 
I  the  sumir  used 
I  therein. 
L    liuh  Aug.  1901. 


I  16.«.  -Iif.  per  (tail. 
;     6lh  March  1900. 


18*.  VI.  iier  xall. 

6th  March  190O. 

,  Is.         additional 

■     when  imported 

bottle 


I 

I,    ISth  May  1899. 
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Articles  subject  to  duty  upon  Importation. 


?ar : 
defined : 

Of  a  polarisal  ion  exeeedinK  '.IS° 
Other  dei-TWS 


Inrefined : 

'Of  a  polarisation  not  exceeding  76° 
Eioeedinp  76°  and  not  excewiing  77° 

77°  „  .,  78° 

78°  .,  „  79° 

79°  „  ..  80° 

80°  ,  „  81° 

81°  „  „  82° 

82°  „  „  83° 

83°  ,.  ,.  84° 

84°  „  ,.  85° 

83°  .,  „  86° 

..         86°  „  „  8r 

87°  ,.  n  S8° 

88°  .,  „  89° 

89°  »  .,  90° 

90°  „  „  91° 

91°  „  „  92° 

92°  „  „  93° 

93°  „  ,.  94° 

94°  ,.  „  93° 

95°  „  „  96° 

96°  „  „  97° 

97°  ..  >.  98° 

98°  

Total  Unrefined 

Deduct  exporied  on  drawback 
Retained  for  H.C 


Quantities  Entered  /or  Home  Consumption  in  1900-1,  and  Hates  of 
Duty — continued. 


Quantity  Entered  for 

Home  

Consumption.  Gross  Amount  Received. 


Duty. 


Lumps  and  Other  Sorts 
Loaves.      and  Candy. 

Cwts.  Cwts. 

l,S83;i31        10.705.1110 
4,3l56 


Lumps  and  Other  Sorts 

Loaves.      and  Candy. 

£         I  £ 

392,369     I     2,230,221 

751 


Bate,  and  when  Imposed. 


ieetroot. 

Cane  and 

other  Sorts 

Cwts. 

Cwts. 

74 

122.101 

2.129 

.. 

1,771 

12 

11.775 

IS 

149.204 

19 

12,511 

174 

18,252 

60 

40,904 

71 

29,691 

140 

188,463 

147 

72,683 

6,925 

23.100 

(■,,228 

55,427 

15,820 

31,060 

39.462 

40,433 

307.230 

58,473 

.353,253 

36,607 

294.869 

14,346 

*t9.810 

50,177 

,002.734 

32,193 

607.534 

58,080 

141,157 

103,926 

105.001 

116,612 

231,41s 

80,058 

Beetroot. 
£ 


Cane  and 

other  Sorts. 

£ 

12,207 

220 

189 


4s.  id.  the  cwt.    19th  April  1901. 


.  the  cwt.    19lh  .ipril  1901. 

:.  0-Srf.  thecwt.    19th.\pril]901 

•.  l-6rf. 


2    ' 

1,295 

is.  2-4(/. 

2 

16,910 

is.  Vid. 

•> 

1,460 

is.  id. 

21 

2,190 

is.  4-Sd. 

7 

5,045 

is.  o-ed. 

9 

3,77? 

•2s.6-od. 

18 

24.657 

is.  l-4d. 

20 

9,782 

is.  S-3d. 

956 

3,195 

2s.  9-2<f. 

&S7 

7,!*98 

is.  10-2d 

2.230     1 

4,.'i55 

2s.  11  ■2d 

5,985     1 

6,132 

3.S.  0-4d. 

48.185 

9,16! 

Xs.l-ed. 

57,091 

5.918 

3s.  i-Sd. 

4.9,130 

2,8!>1     1 

3s.  4d. 

145,877 

8,614    ' 

Ss.  5- id. 

177,088 

5,688 

3s.  6- id. 

110,3,'M 

10.561 

3s.  1-isd. 

26,348 

19,399 

Ss.  s-sd. 

20,118 

22.344 

3s.  lOd. 

4,8,140 

16,610 

is.  id. 

t!!>2,457 

200.214 

5,311,627 
473,187 


4,838.440 


892,671 
82,431 
810.240 


Article 


itckinfz,  containing^^ 
*^ii;nir  or  aiiy  other  > 
Sweetening  Matter )' 


raniel  . 


!tle  Foods,  containing") 
Molasses  or  other  >■ 
sweetening  Matter .... } 


TO  ol  ■Wine  of  all  Kinds. . .  { I 


1901 
I90I 


1900 
1901 


80-2,290 


Oz. 
.356.717 


Cwts. 


13,-294 
2,155 


15.880,382 
15.280,678 


Duty. 


Gross  Amount 
Received. 


Rate,  and  when  Imposed. 


("25.  per  cwt.    19th  April  1901. 
2s.  9(f.  per  cwt.    If  containing  70  per  cent,  or  more  of  sweetening 

I       matter.    11th  June  1901. 
'.<  2s.  per  cwt.    If  containing  less  than  70  per  cent,  and  more  than 

I     50  per  cent,  of  sweetening  matter.    11th  June  1901. 

I  Is.  per  cwt.    If   containing   not  more  than  50   per   cent,  of 
I  L    sweetening  matter.    11th  June  1901. 


50.877 


89,994 


2-233 


109 


1,594.140 
1,499,520 


( Is.  8i/.  per  cwt.    19th  April  1901 . 
^•J2s.  Prf.  percwt.    Solid.    11th  Jime  1901. 
(2s.  per  cwt.    Liquid.    11th  June  1901. 

Is.  Sd.  per  oz.    19th  April  1901. 

2s.  per  cwt.    31st  May  1901. 

Is.  per  e%vt.     Liquid   (toaether  with  the  duty  on  any  spirit 

contained  therein) .    2nd  .\ug.  1901. 
Is.  per  cwt.    Solid.    2nd  Aug.  1901. 


.,  (iQQ        S  4*.  2d.  per  cwt 

"  t_  3s.  per  cwt.    Liquid 


Solid.    4th  July  1901. 
4th  July  1901. 


Is.  per  cwt.    4th  July  1901. 


ryot   exceeding   30°  of  proof  f 

spirit \ 

Kxceedinir  30°  but  not  exceed-  f 

ing  42°  of  rroof  spirit  \ 

I  And  for  every  degree  or  part^ 
■  ■  ■the/ 


d. 

0  per  gall. 

3 

6 

0 


15  Aug.  188b. 

14  April  1899. 

15  Aug.  188S. 
14  April  1899. 


0    3 


15  Aug.  1886. 


IL 


of    a    de^ee    beyond 
hipliest  above  chuiged, 

additional  duty  of J 

In  a<ldition  to  the  duty  in  respect  of  alcoholic  strength : — 
s.   d. 
Still  wine  imported  in  bottle     1    0  per  gall.    14  April  1899. 
f  2    0         „         12     „     1S92. 


Sparklini?  wine  in  bottle  . . . 


i    2     6 


14 


1899. 
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Import  Trade  of  the  Transva.vl. 
Transvaal  Government  Gazette,  Aug.  15,  1902. 


Articles. 


Metals  and  manufactures 

Leather  and  manufactures 

Drugs  and  chemicals 

Beverages    

Groceries   and   oilmen's   stores    (in- 
cluding paints).  . 
Soap  and  candles 


Six  Months     Six  Months 

ended  ended 

June  1901.        June  11K)2. 


£ 

£ 

52.000 

948,000 

87,0(HI 

200,000 

26,001) 

159,000 

vt.im 

lli5,000 

58,000 

113.000 

39,000 

70,000 

The  above  figures  do  not  include  free  importations  for 
the  use  of  the  GoTemment  or  military  and  public  stores. 

Cbemical  Imports  of  the  Ukited  States. 

Foreign  Office  Annual  Series,  J\'o.  2890. 

The  value  of  the  imports  of  chemicals,  in  1901,  amounted 
to  .57,723,336  dols..  being  an  increase  of  7f  per  cent,  over 
1900.     The  most  important  increases  were — 

I  Quantity. 


The  output  of  the  Cape  collieries,  in  1S98,  was  191,E;i 
tons;  that  of  XataJ.for  I.S98,  was  387,811  tons,  and  tor  19, i 
569,200  tons.  The  largest  markets  for  coal  in  South  Afr,  I 
are  furnished  by  the  Kand  goldfields,  the  bunkering  tri)  1 
of  Durban,  and  the  Government  railways. — H.  B. 

III.— TAR  PRODUCTS,  PETROLEUM,  Etc 

PETKOLEr.M    IN    GeBMANT. 

Chem.Ind. ;  through  Petroleum  Review,  Sept.  20, 190 

The  consumption  of  petroleum  during  the  last  few  yej! 
has  considerably  increased.  Germany  imported  9,227,((l 
metric  centners  of  lamp  oil,  in  1900,  paring  a  tax  ' 
2,700,000/.  sterling,  and  valued  at  about  4,500,000/.  '? 
price  has  risen  by  about  50  per  cent,  in  Germany,  and  i, 
makes  it  desirable  that  Germany  should  depend,  if  poesi  y 
on  home  supplies,  and  refine  her  own  crude  oil.  1i 
refining  would  supply  oils  for  lubrication  and  po« 
production,  as  well  as  illuminating-oil.  The  new  Gerni 
tariff  does  not  offer  any  encouragement  of  the  developni 
of  German  petroleum. 

Kussia  competes  with  the  United  States  on  the  Geri 
market.  The  following  table  shows  the  changes  in 
American  and  Kussian  production  of  crude  petroleuo 
the  last  decade  : — 


1901. 


Gl.vcerin 

BleachiiiK  ixm-der  . 
I'otassiuui  (.■lilonde 
Groimcl  sumach  . . . 


Lb. 

20,369,712 

110,9B0.323 

135.956,222 

7,339,606 


Lb. 

28.576.400 

130,251,6,% 

136,893.771 

9,182,917 


II.— FUEL,  GAS,  AND  LIGHT. 

Coal  and  Coalfields  of  Sotrrn  Africa. 

Bd.  of  Trade  J.,  Sept.  11,  1902. 

In  Cape  Colony  there  are  numerous  coal-mines,  the 
largest  bemg  the  Indwe  Mine,  which  furnishes  about  half 
the  total  output  of  the  Colony.  In  Natal,  the  coalfields  are 
situated  north  of  aline  drawn  east  and  west,  about  12  miles 
north  of  Ladysmiih.  the  principal  producing  mines  being 
the  Dundee  ColUeties,  Xatal  Navigation  Collieries,  those  of 
the  St.  George's  Colliery  Co.,  the  Elaudslaagte  ColUeries, 
and  the  Xatiii  Marine  Collieries.  The  following  are  some 
analyses  of  Natal  coals  : — 


' 

Fixed 
Carbon. 

Volatile 
Matter. 

Sulphur. 

Ash. 

1  Moistm-e 

Dundee  coal.  No.  1 

70 -53 

16-63 

4-18 

12-41 

1       0-44 

.,     iNo.2 

;rs5 

9-87 

3-83 

12-09 

,       1-56 

Newcastle 

60 -Hi 

31-20 

0-74 

6-23 

1       1-63 

NaviRation      Col- 

lieries ; 

No.  1  lop  seam 

80-98 

8-44 

1-64 

S-38 

0-56 

No.    1     boitom 

80-37 

9- 59 

1-72 

7-70 

0-52 

seam. 

No.  2  top  seam 

76-37 

14-67 

1-37 

8-30 

0-66 

No.    2    bottom 

71-59 

15-17 

1-SO 

12-71 

0-53 

seam. 

Official  trials,  communicated  to  the  Cape  Government 
Commission  on  Eailway  Coal,  show  that  the  following  are 
the  amounts  (in  tons)  of  the  South  African  coals  required 
to  do  the  ^ame  work  as  1  ton  ot  Welsh  coal  (Ocean 
Jleithyr)  ; — Viljoen's  Drift  (Veteeniging),  1 -552  ;  ludwe, 
1  -  634  ;  Cyphergat,  1  -  729  ;  \\allsend  (.Cape  Colony), 
l-o02  ;  and  Moheno,  1-706  ;  and  on  the  same  basis.  Natal 
coal  has  been  estimated  at  1-102  tons.  Welsh  coal  and 
Viljoen's  Drift  coal  are  those  principally  used  for  loco- 
motive purposes,  but  in  some  parts  of  the  Colony  an 
admixiuie  of  colonial  coal,  or  colonial  coal  alone,  is  used 
with  economical  adyantage. 

In  Rhodesia,  extensive  coal  deposits  have  been  found,  and, 
as  the  coal  lies  within  40  ft.  of  the  surface,  it  will  be  worked 
by  means  of  inclines  instead  ot  shafts. 


189 

1895 

1S96 

1897 

189S 

18S9 

1900 


Metric  Centners. 


United  States. 


Sussia. 


60,485,930 
69,817,800 
80,467,680 
79,827.680 
73.0811,790 
75,549,280 
83,292,790 


39,793,100 
70,565,170 
71.062,200 
7S316,3«li 
82,264,380 
89,610,870 
98,338,300 


f 


E 


Galicia  and  Koumania  also  produce  increasing  qnutt^ 
of  petroleum. 

'i'he  German  production  of  petroleum  is  very  small,  n 
1900,  Alsace  produced  225,960  metric  centners  (U7,88  if 
them  at  Pechelbroim).  The  above  table  shows  that  le 
Kussian  production  has  overtaken  that  of  the  States,  it 
crude  American  oil  yields  about  75  per  cent,  of  lamp  1 
as  against  35  per  cent,  from  Kussian,  so  that  America  i 
far  surpasses  Kussia  in  the  amount  of  lamp-oil  prodii  i 
On  the  other  hand,  exactly  the  reverse  is  the  ca.se  as  regis 
petroleum  tor  lubricating  and  other  non  -  illuminaig 
purposes. 

Petroleum  has  been  fotind  in  the  Rhine  Valley,  ch  Ij 
on  the  left  bank  of  the  stream,  and  along  the  slope  of  le 
Vosges  Mountains.  The  chief  place  of  productioi  is 
Pechelbronn,  in  Alsace.  The  oil  has  been  traced  toM, 
neighbourhood  of  Altkirch,  in  Upper  Alsace. 

Recently,  explorations  have  been  made  for  petroljl 
in  the  alluvial  fiats  of  the  Rhine  Valley,  near  Kandejil 
the  Laiidau-Lauterburg  Kailway.  Two  borings  have  II _ 
put  down  near  Buchelburg,  and  have  yielded  petrol'11 
vapour  and  traces  of  the  liquid  product.  In  one  bo.g 
the  gas  burst  out  in  the  night  of  Dec.  11.  1300,  at  a  d  h 
of  300  yards,  and  with  such  force  that  there  was  no  le 
to  remove  any  lights.  In  consequence  the  gas  was  til, 
and  the  boring  plant  was  reduced  to  ashes  and  scrap.  >e 
flame  from  the  opening  was  several  yards  high,  ai  it 
was  two  days  betore  it  could  be  put  out.  Some  ut" 
gas  was  then  collected  and  analysed,  with  the  folio- ig 
results ; — 


'4 

i 


Percentages  per  Volun 


II-! 


Marsh  gas. 
tthyleiie  . 
Oxygen . . . 
Nitrogen  . 


79-6 
3-7 
2-3 

14-4 


7»-8 
i-9 
S-" 

14-6 
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The  gases  obiained  at  Pechclbroim   have  practically  the 
Be  constitution,  aiul  borings  are  being  proceeded  with. 
The  sources  of  petroleum,  so  far  known,  show  signs  that 
•y  may  become  exhausted  before  the  coalfields. 

Fktroleum  Deposits  of  Mexico. 

Bd.  of  Trade  J.,  Sept.  25,  1902. 

In  a  report  recently  made  to  tbe  Mexican  Governmeul, 
■i  stated  that  there  is  a  larger  extension  of  paying  oil- 
in^s  in  Mexico  than  in  any  oiher  part  of  the  world.  The 
1  oil-currents  which  flow  through  the  Republic,  one  down 

■  Pacific  coast  and  the  other  down  tl\e  Atlantic  coast 
,ie  together  below  the  Isthmus  of  Tehuantepee  and  form 
iihterranean  deposit,  with  a  much  larger  extension  than 

■  oilfields  of  Pennsylvania,  whilst  there  are  more  oil 
oepages  '*  to  bo  found  in  this  section  than  in  any  other 
)wn  part  of  the  world,  and  more  subterranean  deposits 
n  even  those  in  the  Caspian  Sea  in  Russia. 


ix.—  bijldim;  materials,  eic 

Mine- Tim BEU  Pkeservation  in  (iERMANV. 

U.S.  Cons.  Reps.,  Sept.  17,  1902. 

I  series  of  experiments  was  recently  carried  out  at  the 
tenburg  Colliery,  near  .Saarbriicken,  Germany,  with  lime, 
,  and  carboliueum,  to  determine  the  respective  value 
reof  as  preservatives  of  mine-timber  against  rot.  Lime 
;  found  to  be  of  the  least  value,  whilst  coal-tar,  although 
uring  perfect  pn  servatiou  of  the  surface  of  the  timber, 
led  tu  protect  the  interior.  Carboliueum,  however,  gave 
;eUent  results,  provided  the  timber  coated  had  been 
viouslv  barked  and  well  dried. 


X . — M  E  TAILING  Y. 

Mineral  Produltidn  of  VVksterx  ArsTUALiA. 

Bd.  of  Trade  J.,  Sept  18,  1902. 

Ii^e  following  table  shows  the  quantity  and  value  of 
■erals  produced  in  Western  Australia  in  the  years  1 900 
\  19P1  :— 


^  tin 

It 

Iperore 

atone 

1  ore 

jatone 

M(ezported) 


1900. 


Quantity. 


Value  at 

the 
Mines. 


1901. 


Quantity. 


Value  at 

the 
Mines. 


Statute 

Tons. 

823 

118,410 

6,18  s 

12,261 

268 

15,»27 


£ 

0G,702 

54,835 

43,673 

9,258 

533 

3,.184 

3 


Statute 

Tons. 

734 

117,8.36 

10,157 

20,56:1 

9 

18.210 


£ 

411,000 
68,561 
75,24<; 
13,246 
109 
4,348 


Mekcurt  Prodccttox  in  the  United  States. 
£7117.  and  Mining  J.,  Sept  19,  1902. 

he_ production  of  mercury  in  the  United  Stales,  during 
3,  is  reported,  by  the  Geological  Survey,  as  amounting 
119,727  flasks  of  76^  lb.,  valued  at  1,382,305  dols.,  as  coin- 
led  with  28,317  flas'ks,  valued  at  1,302,.)S6  dols.,  in  1900  ; 

^crease  in  quantity  of   1,410   tlasks,  and  in  value  of 

yl9  dols.  To  the  total  production,  during  1901,  Cah- 
1  contributed  26,7:;0  flasks,  Texas,  2,932  flasks,  and 
on,  75  flasks ;  and  of   the   26,720  flasks  of  mercury 

puced  in  California,  20,950  flasks  were  received  at   San 

neisco,  the  remainder  being  shipped  East. 

nere  was  very  little  variation   at   San  Francisco,  during 

tt,  in  the  price  of  mercury,  which  ranged  from  46  dols.  to 
Hols,  per  flask,  for  home  consumption,  and  from  44  dols. 
■5  dols.  per  flask,  for  export. 


XVL— SUGAR,  STARCH,  Etc. 

Sugar  Exports  of  RELOitji. 

Foreign  Office  Annual  Series,  No.  2901. 

The  most  noticeable  decrease  is  that  in  the  exportation  of 

raw   sugar  from    Belgium   to  the   United  Kingdom.     It  is 

partly    accounted  for  by   the   alteration  of   official  values, 

which   alone  produced  a   diminution  of   155,800/.,  but  tbe 

quantity  exported  actually  fell  from  109,635  tons,  in  1900,  to 

95,818  tons,  in  1901.     The  large  exports,  in  1899  and  1900, 

shown   in   the   next   table,   may,    however,   have    been   in 

anticipation  of  the  abolition  of  bounties. 

Exports  of  Raw  Sugar  from  Belgium  to  the  United 
Kingdom. 


Year. 

Quant  itv. 

Value. 

1899 
19110 
IIIUI 

Tons. 
1110,305 
109  .Ktn 

95,818 

£ 
978,360 
1,069.300 
778,800 

XIX.—PAPER,  PASTEBOARD,  Etc. 
Paper  and  Pri-P  Export,?  of  Fixlaxd  (RrssiA). 
Foreign  Office  Annual  Series,  No.  2897. 
The   following  figures   show   a   satisfactory  increase   of 
paper  and  pulp   exported,  as  of    the  articles  made   there- 
from :  — 


.\rticles. 

Value  in 

1,000  Marks  =  Wl. 

1900. 

1901. 

5110 

225 

1,107 

<i47 

1.118 

23S 

1,190 

l,:iS6 

Pulp 

Paper 

parrni  list* 


N.B.— la  these  lists,  [A]  means  ".\ppliration  for  Patent,"  and 
[C.S.],  "  Complete  Specification  Accepted." 

Where  a  Complete  Specification  accompanies  au  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions tor  Patents,  the  dates  of  application,  and  (ii)  in  the  ciise  of 
Complete  Speciflcatioiis  Accepted,  those  of  tlie  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Speciftcatious  thus  advei-tised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 

[A.]  20,102.  MacFarlane.  Centrifugal  machines.  Sept.  15. 

20,108.  Forsyth.  Automatic  apparatus  for  counting 
and  registering  casks  or  barrels.     Sept.  15. 

20,147.  Ordway.  Vacuum  evaporating-apparatus.* 
.Sept.  15. 

20,223.  Winter.  Devices  for  distinctly  separating 
the  different  discharges  of  fluids  in  centrifugal 
apparatus.     Sept.  16. 

20,.3O3.  Lewicki.  Method  or  process  for  the  re- 
vivification of  filtering  materials.     Sept.  17. 

20,356.  Calmant.  Process  and  apparatus  for  dis- 
tilling.*    Sept.  IS. 
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[A.]   20,480.    Jenkins.      Melting-apparatus     for     easily 
fusible  substances.     Sept.  19. 

„  20,507.  Lenhardtson.  Refrigerating  -  apparatus.* 
.Sept.  19. 

„  20,626.  Niethammer.  Pulp  -  beating  machines. 
Sept.  22. 

„  20,853.  McPhail.  Apparatus  for  supeiheating  or 
drying  steam.     Sept.  24. 

„      20,968.  Ijindberg.    Centrifugal  separators.  Sept.  26. 

„  21,053.  MacFarlane.  Self -balancing  centrifugal 
machines.     Sept.  27. 

[C.S.]  18,874  (1901).  Herryand   A.  Boake,  Roberts,  and 
Co.,  Ltd.     Finings.     Sept.  24. 

„  642  (1902).  Newcomb.  Method  and  means  for 
generating  superheated  steam  or  vapour.  Oct.  1 . 
Rights  under  I'atents  Art,  1901,  not  granted. 

„  .'iiilS  (1902).  Unliedt.  Boiling-,  evaporating-,  and 
distilling-apparatus.     Sept.  24. 

„  (i096  (1902).  Freeman  and  Freeman.  Apparatus 
for  separating  substances  of  different  size  or 
specific  gravity.     Sept.  24. 

„  13,150  (1902).  Heiliger.  Means  or  appliance  for 
starting  crystallisation  in  thermophores.    Sept.  24. 

„  15,348  (1002).  Bergner.  Cans  for  containing  in- 
flammable liquids.     Oct.  1. 

„  15,401  (1902).  Lichtenberg.  Spouts  for  vessels 
containing  explosive  liquids.     Oct.  1. 

„  17,253  (1902).  Eckert.  Water-proof  acid-resisting 
and  electrically  non-conducting  glove.     Sept.  24. 


II.— FUEL,  GAS,  AND  LIGHT, 

[A.]   20.152.  Evans    (Johnstone).      Liquid-fuel    burners. 
Sept.  15. 

„  20,199.  Brockie.  Constructionof  electric-arc  lamps. 
Sept.  16. 

„  20,212.  Holmes  (Guldlin).  Method  of  treating  coal- 
gas  to  prevent  loss  of  illuminants.     Sept.  16. 

„  20,215.  Thwaite.  Utilisation  of  the  volatile  effluent 
gases  from  coke-ovens.     Sept.  16. 

„  20,234.  Cotton.  Utilisation  of  carbonaceous  liquids 
as  fuel.*     Sept.  16, 

„      20,242.  Offenberg.  Incandescent  mantles.*   Sept.  16. 

„  20,281.  Beard  and  Mackie.  Gas-detecting  attach- 
ment for  miners'  safety  lamps.*     Sept.  17. 

„  20,-122.  Liissoe  and  Lovekin.  Apparatus  for  sup- 
plying oil  and  air  in  condition  to  be  burned  for 
heating  purposes.*     Sept.  18. 

„  20,554.  Ducellier.  Acetylene  gas  -  generators. 
Sept.  20. 

„  20,582.  Chubb.  Apparatus  for  the  generation,  con- 
densation, and  storage  of  acetylene,  &c.     Sept.  20. 

„  20,619.  O'Brien.  Composition  for  improving  the 
illuminating  power,  and  destroying  the  smell  and 
smoke  of  burniag  oils  or  gas.     Sept.  22. 

„  20,669.  Boult.  (Koneman).  Artificial  fuel  briquettes, 
and  method  of  manufacturing  the  same."'    Sept.  22. 

,,  20,670.  Boult  (Koneman).  Manufacture  of  artificial 
fuel.*     Sept.  22. 

„  20,688.  Russell.  Carburettor  for  petrol-  or  spirit- 
engines,  &c.     Sept.  23. 

„      20,718.  Johnson.     Gas-machines.*     Sept.  23. 

„  20,761.  Stoess.  Chimneys  for  incandescent  gas- 
burners.     .Sept.  23. 

„  20.804.  Herriot.  Furnaces  for  the  combustion  of 
pulverulent  fuels.     Sept.  24. 


Automatic   cone-syphon  acetyU 
Sept.  24. 

for   use   in   puritji 


Sept.  j 


[C.f 


S 


K 


[A.]   20,810.  Groves, 
gas-generator 

„      20,826.    McNally.       Material 
acetylene  gas.     Sept.  24. 

„  20,839.  Schiickeysen.  Process  for  the  mauufacti 
of  peat-fuel.*     .Sept.  24. 

„  20,893.  MacCallum.  Producing  high-pressure  co 
bustion  gases,  and  apparatus  therefor.     Sept.  25 

„  20,895.  Anderson.  Acetylene  gas-generator 
Sept.  25. 

„  20,919.  Hatfield  and  Lewis.  Composition  for  hei 
ing,  &c.,  purposes,  a  method  of  preparing  I 
game  and  one  of  its  ingredients,  and  appara 
for  the  utilisation  of  the  said  composition.  Sept. ; 

„      20,939.  Quarlermaine    and    Knight.      Incandesci 

glow-lamp.     Sept.  26.  ,. 

„  20,972.  Gell.  Regenerative  iucandescent-maii 
burners.     Sept.  26.  | 

„      20,984.  Little  and  Little.   Coke-conveyers, 

„  21,012.  Haddan  (Wolff  and  Co.).  Incandesci 
gas-burners.     Sept.  26. 

„      21,014.  Dougall  and  Godwin.     Manufacture  of 
Sept.  26. 

„      21,054.  Bartlett.      Acetylene    gas  -  generators, 
plicable  as  lamps.*     Sept.  27. 

„  21,194.  Elb.  Process  of  manufacturing  porous  col 
charcoal  bricks.*     Sept.  2" 

]    12,432  (1901).  Hooker.     Apparatus  for  reguIatS 
the   supply    of    combustible    vapour    or    gas 
burners.     Sept.  24.  j 

18,502  (1901).    Fronient.        Electric  -  arc     lam 
Sept.  24.      International   Application,   Feb. 
1901. 

19,230  (1901).  British  Thomson-Houston  Co.,  h 
(Fish).     Electric-arc  lamps.     Sept.  24. 

20,278  (1901).  Suggate.     Incandescent  gas-bnrnf 
and  fittings  for  the  same.     Sept.  24. 

20,998  (1901).  Geille.     Muffle-furnaces.     Sept.  2 

21,615  (1901).  Koblenzer.     Manufacture  of  inct- 
descent  gas-mantles.     Sept.  24. 

21,665   (1901).    Hopkins.      Construction   and  p; 
duction   of   the    terminals   of  electric   glow-li 
sockets,  and  their  titling  to  and  insulation 
the  ca.sing  of  the  said  sockets.     .Sept.  24. 

21,936   (1901).    Goulden   and  Johnson.     Gas-iel 
drawing  machinerj'.     Oct.  1. 

22,102   (1901).    Hislop.      Regenerative  settings 
gas-,  &c,,  retorts.     Oct.  1. 

22,131   (1901).    Humphrey.      Centrifugal-apparal 

for  purifying  gases.     Sept.  24. 

22,349    (1901).    .Schill.     Manufacture    of    gas,  I 
apparatus  employed  in  such  manufacture.  Sept. 

23,260  (1901).    Schild.      Process  of  manufactur; 
coal  or  the  like  fuel-cakes.     Sept.  24. 

23,945  (1901).     Star    Patent    Fuel   Co.,   Ltd.,  siyi. 
Heath.     Apparatus  for  use   in  the  manufacture.'* 
artificial  fuel.     Oct.  1.  (Bm 

25,265(1901).    British   Thomson-Houston  Co.,4» 
(Fish).     Electric-arc  lamps.     Sept.  24. 

8779  (1902).  Guigue    (Borrelly).      Acetylene  g' 
producing  apparatus.     Oct.  1.  '  V' 

'  12,878  (1902).    Haddan   (Akt.-Ges.   f.   Fabrikat-i  i-~ 
von  Broncewaaren  and  Zinkguss  vorm.  J.  C.  Sp ' 
und  .Solin).     Incandescent  gas-burners.     Sept.  • 

12,091  (1902).  Rankin,  Betts,  Carsley,  and  Lon-^i 
dorf.    Furnaces  and  combustion-enhancing  devi^i  ^  | 
for  steam-generators,  wherein  the  furnace  iS  <• 
posed  in  a  due  in  the  boiler.     Sept.  24. 


■i 
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.]  13,541  (1901')-  Bracklow,  Timm,  and  Buuz.  Smoke- 
consuming  -  apparatus  for  boilers  or  furnaces. 
Sept.  24. 

14,560(1902).  Francisco  and  Eden.  .Smoke-consum- 
ing and  fuel-saving  in  furnaces.     .Sept.  24. 

15,243  (1902).  Grouberg.     Furnaces.     Sept.  34. 

17,006  (1902).  Schwab  and  H.  Greene  and  Sons, 
Ltd.   Apparatus  for  lighting  gas-burners.    Sept.  24. 

17,145  (1902).  Jeavons.  Vaporising  trough  for 
vapour-burners.     Sept.  24. 

17,776  (1902).  McBride  and  McBride.  Composi- 
tion for  promoting  the  combustion  of  coals  and 
preventing  black  smoke  issuinj;  therefrom. 
Sept.  24. " 

17,903  (1902).  Vaurs.  Apparatus  for  carburettinn- 
air  in  explosion  motors.     Sept.  24. 

17,913  (1902).  Green.     Are  electric-lamps.    Sept.  24. 

18,658  (1902).  Milne.  Composite  peat  -  blocks. 
Oct.  1. 


III.- DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS.  PETROLEUM. 

20,356.  Calmant.     See  under  I. 

110,423(1902).  Hermes.     Process  for  the  production 
of  artidcial  asphalt.     Sept.  24. 


-COLOURING  MATTERS  and  DYESTUFFS. 

20,125.  Read  HoUiday  and  Sons,  Ltd.,  Dean,  and 
Turner.  Manufacture  of  colours  containing 
sulphur.     Sept.  lo. 

20,185.  Johnson  (Hadische  .\nilin  und  SodaFabrik). 
Manufacture  and  production  of  halogen  substi- 
tuted leuco-compounds,  and  colouring  matters  of 
the  indigo  series.     Sept.  16. 

20,375.  Abel  (.-Vet.  Ges.  f.  Anilinfabr.).  Manufac- 
ture of  new  polyazo  dyestufts.     Sept.  18. 

20.577.  Imray  (Farbenfabr.,H6chst).  Manufacture 
of  amidophenol  derivatives,  and  azo  -  dyestuffs 
therefrom.     Sept.  20. 

21,040.  Rahtgen.  Method  of  preparing  mouobrom- 
and  dibromindigo,  as  well  as  sulphurated  mono- 
bromindigo.*     Sept.  27. 

21,773(1901).  Ransford(Ca8sellaand  Co.).  Manu- 
facture of  acridiue  dyestuffs.     Oct.  1. 

23,944  (1901).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  and  production  of  new 
colouring-matter,  of  colouring-matter  lakes,  and 
of  intermediate  products  for  use  therein.    Sept.  24. 

24,400(1901).  Imray  (Farbwerke,  Hochst).  Manu- 
facture of  new  acridiuium  compounds.     Oct.  1. 

25,650  (1901).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  and  production  of  sulphur 
colouring-matters,  and  material  for  use  therein. 
Oct.  1. 


•.-PREPARING,  BLEACHING,  DYEING, 
P8  TING,  AND  FINISHING  TEXTILES,  YARNS, 
AND  FIBRES. 

I  :i0,284.  Bindschadler  and  Hemingway.  Apparatus 
for  circulating  liquids  through  textile  fibres  to  be 
dyed,  scoured,  bleached,  &c.     Sept.  17. 

■  ;0,672.  Boult  (ChevoUeau).  Mercerising  machines. 
Sept.  22. 

L"-*ji2,688  (190i).  Rodger.  Method  of  producing 
I  variegated  or  parti-coloured  effects  upon  yarns,  &c. 
I    Oct.  I. 


[C.S.]  23,695  (1901).  Urqubart  (Chemische  Fabr.  vorm, 
Weiler-ter  Meer).  Process  of  dyeing  piece-goods 
with  sulphur  dyes.     Oct.  1. 

„  13,121  (1902).  Boult  (Vogelsang).  Method  .)f 
bleaching  linen,  &c.     Oct.  1. 

„  17,653  (1902).  Bleachers'  Assoc,  Ltd.,  Benjamin, 
and  Hiibner.  Process  and  means  for  the  reduc- 
tion of  oxycellulose  in  textile  fabrics  and  materials, 
and  for  the  removal  cf  stains  therein  caused  by 
oxycellulose.     ( )ct.  1. 

VII.— ACIDS,  ALKALIS,  SALTS,  Etc. 

[A.]   20,220.    Packard.      Process   of  separating   alumina 

from  silica.*     Sept.  16. 
„      20,241.    Pryor    (Soc.    Anon.   d'Escaut   et    Meuse). 

Receptacles  for  compressed   gases  or    liquids    to 

prevent  explosion  thereof.     Sept.  16. 
„      20,369.  Standfast.      New  form  of  saturator  for  the 

manufacture  of  sulphate  of  ammonia,  &c.  Sept.  18. 
„      20,511.  .Sanders.    Substitute  for  black-lead.    Sept.  20. 
„      20,657.  Casper  (Comba).     .Sec  U)i,ler  X. 
„      20,668.  Crocker.     Capsules  for  holding  compressed 

gas.     Sept.  22. 

„  20,857.  Tcdesco.  Manufacture  of  sulphate  of 
alumina.     Sept.  24. 

„  20,915.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Means  for  effecting  the  revivification  of  contact 
substances  employed  in  the  manufacture  of 
sulphuric  anhydride  and  sulphuric  acid.     Sept.  25. 

„  20,929.  Lyle.  Process  and  apparatus  for  .separatino 
and  recovering  oxvgen  and  nitrogen  from  air" 
Sept.  25. 

[C.S.]  19,527  (1901).    Hargreaves.    Manufacture  of  borax. 
Oct.  1. 

„       14,387  (1902).   Lederlin.      See  umier  XI. 

VIII.—POTTEBY,  GLASS,  and  ENAMELS. 

L'A.]   20,148.  Lake   (Toledo   Glass   Co.).      Production' of 

articles  of  glass,  and  apparatus  therefor.    Sept  15. 

„      20,495.  Courmont.    Imitation  ceramic-ware.  Sept.  19. 

„  20,565.  Shuffli'botham.  Manufacture  of  glass  bottles, 
.tc,  and  apparatus  therefor,     Sept.  20. 

„  20,586.  Goebel.  Firing-kilas  for  porcelain,  &e  * 
Sept.  20. 

„      20,627.  Goebel.     Kiln  for  porcelain,  &c.*     .Sept.  22. 
„      20,628.  Goebel.     Kiln  for  porcelain,  &c.*     .Sept.  22. 
[C.S.]   21,158  (1901).    Simpson.      Machines  for  manufac- 
turing glass  bottles,  &c.     Oct.  1. 

„  21,521  (1901).  Simpson  and  Bradshaw.  Machines 
for  manuf.aeturing  glass  bottles,  &c.     Sept.  24. 

„  22,577  (1901).  Jlills  (Bocuze).  Mould  for  glass 
works.     Oct.  1. 

„      10,777  (1902).  Claus.    Enamelling  machines.    Oct.  I. 

„  13,211  (1902).  Kyle.  Process  of  decorating  glass. 
&c.     Oct.  1.  5  6        » 

„  18,636  (1902).  Strachoy.  Process  for  the  decoration 
of  pott.-ry,  &c.     Oct.  I. 

I-X— BUILDING  MATERL4.LS,  CLAYS,  MORTARS, 
AND  CEMENTS. 

[A.]  20,150.  Schwantnberg.  Process  for  the  manufac- 
tuie  of  artificial  stone,  particularly  lithographic 
stone.*     Sept.  15. 

„      20,188.   Kieselstein  and  Czermak.     Manufactuie  of 

artiticial  stone  and  marble.*     Sept.  1 6. 
„      20,423.  Brocker.     Machines  for  the  manufacture  of 

artificial  stones,  tiles,  &c.*     Sept.  18. 
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I  Oct.  15. 


[A.]   20,442.  Ryan.     Ecpnomisers  for  lirae-kilne.    Sept.  19. 
„      20,492.  Birkbeek  (Mielck's  Stone   and   Terra-Cotta 
Co.).      Artificial    stone,   ami   process   of  making 
same.*     Sept.  19. 

„  20,,')34.  lligby.  Manufacture  of  bricks  or  artificial 
btone.     Sept.  20. 

„  20,550.  Kruskopf.  Apparatus  for  impregnating 
logs  or  timber.*     Sept.  20. 

„  20,588.  Poulsom  and  Williams.  Manufacture  of 
mortar.     Sept.  20. 

„  20,592.  Baxter.  Kireprooliog  of  combustible  ma- 
terials.    Sept.  22. 

„      20,7.30.  Mackenzie  and  Cheffins.     Kilns.     Sept.  23. 

„  20,841.  Ibotson  and  MeUlrum.  Process  for  the 
manufacture  or  production  of  asbe.stos  millboards, 
slates,  plates,  or  tiles.     Sept.  24. 

„      20,874.  Ryan.     Ecouomisors  for  lime-kilns.  Sept.  25. 

„  20,878.  Quinn.  Manufacture  and  moulding  of  arti- 
ficial stone.  &c.     Sept.  2.'). 

„      20,879.  Gray.     Drying  timber.     Sept.  25. 

„      21,060.  Willis  (Bedell).     ^Manufacture    of  building- 
blocks.     Sept.  27. 
[C.S.]  19,045  (1901).    de    Leucheres.       Compositions   ap- 
plicable  as  mortar,  concrete,  artificial    stone,  &c. 
Sept.  24. 

,,  21,616  (1901).  Lake  (Portland  Cement  Fabrik 
Ileramoor  and  Valenr).  Fireproof  lining-  or  facing- 
material  for  kilns,  &c.     Sept.  24. 

„  22,990(1901).  Sankey.  Insulatins;  composition  for 
electrical  purposes,  and  method  of  applying  the 
same.     Sept.  24. 

„  17,012  (1902).  Angus.  Means  for  impregnating 
wood.     Oct.  1. 

„  17,744  (1902).  Heanv.  Insulating  compositions  for 
metallic  surfaces  or  wires.     Sept.  24. 


X.— METALLURGy. 

[A.]   20,095.  Williams  an  1  Williams.    Method  of  puddling 
iron.     Sept.  15. 

„  20,155.  Thallner.  Process  of  hardening  steel. 
Sept.  15. 

„  20.225.  Mitchell  and  Copeland.  Process  and  appa- 
ratus for  utilising  the  heat  of  hot  slag  for 
generating  steam.*     Sept.  16. 

„  20,245.  Carson,  Miller,  and  Hurst.  Method  or 
process  of  treiiting  or  refining  molten  metals,  and 
apparatus  employed  therein.*     Sept.  1 6. 

„  20,427.  Bennett.  Manufacture  of  iron,  steel,  &c. 
Sept.  19. 

„  20,465.  Miller.  Method  for  the  treatment  of  refrac- 
tory ores.     Sept.  19. 

„  20,496.  Wirtz.  Resovery  of  tin  and  zinc  from 
tinned  and  galvanised  scrap-metal.     Sept.  19. 

,,  20,621.  Chenhall.  Manufacture  of  alloys  of  iron  or 
steel  with  other  metals.     Sept.  22. 

,,  20,657.  Casper  (Comba).  Recovery  of  copper  from 
solutions  containing  it.     Sept.  22. 

„  20,922.  Lake  (Fabr.  Chem.  Priiparate  vOQ  Dr.  R. 
.Sthamer,  vorm.  Sihamer,  Noack,  and  Co.).  Pro- 
duction of  radio-active  metallic  coatings.     Sept.  25. 

„  20,930.  Servais.  Process  for  the  smelting  of  iron 
ores.*     Sept.  25. 

„  20,981.  Cookson  (Sanderson).  Smelting  antimony 
ores.*     Sept.  26. 


[A.]  21,078.  Reynolds.  Production  of  steel  direct  froi 
the  ore  in  furnaces  of  blast-furnace  type,  at 
apparatus  therefor,     .'^ept.  27. 

[C.S.]  12,950  (1901).  Snelus.      Manufacture   of   iron  ai 
and  steel  and  alloys  thereof.     Oct.  1. 

„  14,363  (1901).  Fyfe.  Furnaces  for  oonvertii 
metallic  osides  itto  metal.     Sept.  24. 

„  21,410  (1901).  Heys  (Boyer).  Process  for  the  co 
centratiou  or  enrichment  of  ores.     Sept.  24. 

„  9670  (1902).  Sharp.  Apparatus  for  compressii 
scrap-metal  into  blocks  or  slabs.     Oct.  1. 

„  14,949  (1902).  Neuhaus.  Device  for  applying  sm; 
quantities  of  acid  liquid  to  metallic  surfaces  as 
preparation  for  soldering,  and  generally  applical 
for  moistening  surfaces.     Sept.  24. 

„  14,970  (1902).  Renard  and  Becker.  Process  fort 
treatment  of  iron  ore.     Sept.  24. 

„  16,993  (1902).  Vaustone.  Manufacture  of  sti 
ingots  plated  with  copper.     Sept.  24. 


XL- 


-ELECTRO-CHEMISTRY  and  ELECTEO- 
METALLURGY. 


lilt 

m 


[A.]  20.097.  Rooper.     Storage- batteries.     Sept.  15. 

„      20,651.  Hardy  (Warner).     See  under  Will.  h. 

„  20,871.  .Sutherland  and  Marcuson.  Electric  storai! 
batteries,  &c.     Sept.  2.5. 

„      21,005.  Hardy.      See  under  XVIII.  B. 

„  21,021.  Atkins.  Poles  or  electrodes  of  eleitrolj: 
apparatus,  &e.     Sept.  26. 

[C.S.]  18,256    (1901).      Colletas.  Electrical    hatteri 

Sept.    24.       lutercational    Application,   I'eb. 
1901. 

„  22,303  (1901).  Marino  and  Marino.  Elec( 
batteries  and  electrolytic  apparatus.     Oct.  1. 

„  14,387  (1902).  L'iderlin,  Electrolytical  uianufactij^ 
of  chlorates  and  perchlorates.  Sept.  24.  Inty 
national  Application,  Jan.  8,  1902.  If 


I 

i 


XIL— FATS,  OILS,  and  SOAP. 


ft 


nil 

in 

[A.]  20,218.  Adams.     Oleaginous  compound,  and  pro(^l 
for  producing  same.*     Sept.  16. 

20,477.  Sturlon  and  iSturton,  Treatment  of  Biii 
Sept.  19. 

20,801.  Cormack  and  Lowson.      See  urider  \IV . 

20,998.  WilKens.  Method  of  and  apparatus  ■ 
determining  the  lubricating  properties  of  liqui. 
Sept^  26. 

,,  21,107.  Matthew.  Compound  for  removing  e 
phurous  and  carbon  deposits  from,  and  cleansi 
painted,  varnished,  and  polished  wood-surface 
Sept.  27. 

[C.S.]  15,531  (1901).     Arledter  and  Whitney  (Arledtt. 
See  under  XIII.  B. 

„      19,494(1901).     Koen-i.       Saponaceous   product    ' 
horticultural,  &c.,  purposes.     Sept.  24. 

„      20,026  (1901).    Blauhach.      Process   and   apparai 
for  producing  luioleum.     Oct.  1. 

,,,20,429(1901).  Rub. am.     Candle-moulding machi. 
Sept.  24. 

„  21,456(1901).  TemplerandRaooe,  Lid.,andRaii. 
Oil-  and  grease-separators  for  stcam-pijies,  ^ 
Sept.  24. 

„      16.618(190-2).   Birratt    and   United   Asbesto-   I, 
l.id.      Waste  ml  purifier.     Sept.  24. 


t.  IS,  1WI2. 1 


PATENT  LIST. 
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U.— PIGMENTS,  PAINTS ;  KESINS,  VARNISHES, 
INDIA-RUBBER,  Etc. 

A.  —Pigments,  Paints. 

.]  20,120.  Akester.  ObuiiaineMt  of  white  pifjment. 
.Sept.  15. 

20,413.  Jamieson,  Nicholsou,  and  Nicholson. 
Manufacture  and  preparation  of  paints  and  colours, 
&c.     Sept.  18. 

20,448.  Crocker  and  Lougher.  .Vnti-fouliug  paint 
for  the  protection  of  ships'  bottoms  and  submarine 
structures.     Sept.  19. 

B Resins,  Varnishes, 

, .]  20,933.  Tiischel.     Varnishes.*     Sept.  25. 

[(,]  15,531  (1901).  .\rledter  and  Whitney  (Arledter). 
Purifying  and  decolorising  resins,  oils,  and  fats. 
Sept.  24. 

C. — India-rubber,  S^c. 

r  1  23,910.  Prampolini.  Composition  or  substance 
suitable  as  a  substitute  tor  india-rubber,  and 
method  of  preparing  the  same.*  Sept.  25. 
United  States  Application,  Fob.  r,,  1902. 

v.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

[]20,31S.  Bierich.  Manufacture  of  meal  from  raw 
horn,  &e.,  suitable  for  the  production  of  a  homo- 
geneous horn  substance.     .Sept.  17. 

20,364.  Greaves.  Process  and  apparatus  for  tanning 
hides  or  skins.     Sept.  20. 

20,800.  Cormack  and  Lowson.  Manufacture  and 
treatment  of  gelatin.     Sept.  24. 

20,S01.  Cormack  and  Lowson.  Method  of  treating 
gelatin  solutions  to  eliminate  fatly  matters. 
Sept.  24. 

XV.— MANURES. 

I  20,679.  Metcalfe.      Mauufacture  of  manures    from 
waste  animal  materials.*     Sept.  22. 

15,976  (1902).  Lake  (Cyanid-Ges.  m.  h.  H.).  Manu- 
facture of  artificial  manures.     Oct.  1. 


XVI II.— FOODS.  SANITA'nON,  Em,  and 

DISINFECTANTS. 

A. — Foods. 

[A.]  20,249.   Waite.     Uteusils  for  the  sterilising  of  milk. 
Sept.  17. 

„      20,365.  Wrede  and  JefFursen.     .See  under  XVIL 

„      20,477.  Sturton  and  Sturton.     See  under  XII. 

[C.S.]  21, :C8  (19(11).  Reichert  and  Heydemann.  Method 
of  and  apparatus  for  the  preparation  of  an  extract 
of  coffee.     Oct.  1. 

„      22,875(1901).  Pakes  and  Barnes.     Apparatus    for 
sterilising  milk,  &c.     Oct.  1. 

„      25,599   (1901).  Meinl.      Process  of  manufacturing 
cocoa,  substitutes.     Oct.  1. 

„      li',34S  (1902).  Fournicr.     See  a«(fer  XVIII.  C. 


B. — Sanitation  ;    Water  Purificatimi. 

[A.]   20,386.    Lewicki.      Process  for  purifying  ilraiuage- 
water.     Sept.  18. 

„      20,532.  Hocking.      "Feed-water,"     &c.,    filters    or 
purifying  apparatus.     Sept.  20. 

„      20.651.  Hardy  (Warner).     Purifying,  &c.,  of  water, 
&c.,  by  electrolysis.     .Sept.  22. 

„      20,732.    Cannon.      Sterilising    and    cooling    water. 
Sept.  23. 

.,      20,791.  Crocker  and  Lougher.     See;/nrfer  XVIH.  C. 

„      20,?47.  Wilkinson.     Method  of  and   apparatus    for 
purifying  or  softening  water.     Sept.  24. 

.,      21,005.    Hardy.     Purifying   or   other   treatment  of 
water,  &c.,  by  electrolysis.     Sept.  23. 

„      21,015.  Howard.     Apparatus  for  use   in  the  filtra- 
tion of  water.     Sept.  25. 

[C.S.]  23,469  (1901).  Haller  and   .\Iaehell.     Treatment  of 
sewage,  and  apparatus  therefor.     Sept.  24. 

„      14,644  (1902).  Clark,  Bleakly,  and  Carson.     Liquid- 
purifier.     Oct.  1. 


XVI.— SUGAR,  STARCH,  GUM,  Etc. 

[4  20,575.  de  la  Camara  and  Egaiia.     See  undi 


C. — Disinfectants. 


XIX.  [A.]  20,216.    Wickham.    Construction    of    machine    for 

.,  ,      ,        „  .        ...  J      •,•  •  washing  or  sterilising  pulp,  &c.     Sept.  16. 

20,8ol.  Schrader.  Process  for  obtaming. and  utihsmg 

the    organic    acids    contained    in    the    residuary 

liquors  of  molasses.     Sept.  24. 

21,102.  Winter.     Stirring  devices,   more   especially       [C.S.]  10,348  (1902).  Fournier.       Disinfecting    and    pre- 
mixers  for  sugar  massecuite.     Sept.  27.  i  serving  process.     Sept.  24. 


20,791.  Crocker  and   Lougher.     Disinfectant  water- 
softeners  for  toilet,  &c.  purposes.     St^pt,  24. 


XVIL— BREWING,  WINES,  SPIRITS,  Etc. 

20,160.  Stanley   and  Broadhead.     Patent   beer-cask 
curer.     Sept.  16. 

,  20,228.  Seftoii-Jones  (Highton).  Purifyiug  raw  or 
immature  alcoholic  li()uors.     .Sept.  16. 

,  20,356.  Calmant.      See  under  1. 

„  20,365.  Wrede  and  Jeffersen.  Process  and  apparatus 
for  removing  bitterness  from,  regenerating,  and 
imparting  au  aroma  to,  brewers'  yeast,  with  the 
object  of  converting  the  same  into  baking  yea^t. 
Sept.  18. 

.  31,006.  Jiinicke.  Apparatus  for  maltiug  purposes. 
Sept.  26. 

-21,824(1901).  Boult  (Dornig).  Manufacture  of 
alcohol.     Sept.  2  4. 


XIX.— PAPER,  PASTEBOARD,  Ere. 

[A.]  20,575.  de  la  Cama.-a  and  Egaiia.  Process  of 
extracting  cellulose  from  sugar-cane  trash,  pulp, 
f)r  residues,  and  snuilar  products  for  making  pulp 
for  paper,  pasteboard,  !x,a.     Sept.  20. 

„      20,626.  Niethammer.     See  under  I. 

„     20,660.  Little,  Walker,  and   Mork.     Manufacture  of 
cellulose  esters.     Sept.  22. 


SX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  AND  EXTRACTS. 

[.\.]  20,851.  Schrader.     See  under  .\VI. 

„      21,017.     Feld.       Piodui-.tion    of    hydrocyanic    acid 
Sept.  26. 
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[C.S.]  18,333  (1901).  Lake  (Chuit,  Naef,  et  Cie.).    Process 
for  the  preparation  of  alpha-ionone.     Sept.  24. 

XXI.— PHOTOGBAPHY. 

[A.]  20,141.  Coberzl  and  Mies,  juu.  Mediums  tor  use 
in  producing  photographic  pictures  on  fabrics  or 
the  hke,  and  processes  for  making  the  same. 
Sept.  LI. 

„      20,377.  Imray  (Farbwerke,  Hbchst).     Photographic 
developers.     Sept.  18. 


XXn.— EXPLOSIVES,  MATCHES,  Etc. 

[A.]  20,214.   Denton   and   Preas.     Smokeless  powder,  an 

method  of  compounding  same.*    Sept.  16.   Unit^ 

States  Application,  Mar.  8,  1902. 
,,      20,439.  Robinson  and  Peters.     Detonator  signallii 

apparatus  for  railways,  &c.     Sept.  1 9. 
„      20,735.  Lake    (Parker  Match  Co.).     Machines  fc 

the  manufacture  of  matches.*     Sept.  23. 
„      21,080.  von    Schaller,  Pfestroff,    and  Gillon.      K: 

plosives.     Sept.  27. 
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Notices. 


SUBSCRIPTIONS  FOR   190.!. 

oreign  and  Colonial  Memhers  are  reminded  that  the 
^  ^oriptioQ  of  '255.  for  I'JO'.i,  pajMble  on  .January  1st  next, 
^  lid  be  seat  in  good  time  to  the  Hon.  Treasurer  (Mr. 
<  luel  Hall),  in  order  to  ensure  continuity  in  the  receipt  of 
t,  Society's  Journal.  Any  changes  of  address  to  apjiear 
iiihe  new  List  of  Members  now  iu  course  of  preparation 
e)!dd  reach  the  General  Secretary  not  later  than  January 
1[,  1903. 


COMMUNICATIONS. 

uthors  of  communications  read  before  the  Society,  or 
a  01  its  Local  Sections,  are  requested  to  take  notice  that 
n  jr  Rule  43  of  the  Bye-laws  the  Society  has  the  right  of 
n  rity  of  publication  for  three  months  of  all  such  papers. 
I  ingement  of  this  Bye-law  renders  papers  liable  to  be 
n  ;ted  by  the  Publication  Committee,  or  ordered  to  be 
a  racted  for  the  Journal,  in  which  case  no  reprints  can 
b  jrnished  to  the  author. 


INTERNATIONAL   CONGRESS   OF  APPLIED 
CHEMISTRY. 

le  attention  of  Members  of  the  Society  is  called  to  the 
that  the  International  Congress  of  Applieil  Chemistry 
«  meet  in  Berlin,  during  Whitsuntide  week  of  next  year. 
^  )mmittee  of  this  Society  has  been  formed  to  co-operate 
B  the  other  British  Chemical  Societies  in  endeavouring 
t(  ecure  an  adequate  representation  of  British  Chemical 
I:  istry,  and  it  is  requested  that  the  names  of  those  pro- 
p  ig  to  attend  the  Congress  be  forwarded  to  the  General 
6  etary,  in  order  that  a  formal  invitation  from  the 
(  misation  Committee  m  Berlin  may  be  sent  to  them. 


INTERNATIONAL  FIRE   EXHIBITION. 

16  President,  Mr.  Ivan  Levinstein,  has  been  offered  and 
b  accepted  n  seat  on  the  Advisory  Council  of  the  Inter- 
b;  laal  Fire  Exhibition. 


TECHNOLEXICON. 

le  Verein  Deutacher  Iiigeuieure  has  iindertiiken  to 
pi  uce  a  reliable  technical  dictionary  in  three  languages 
-  iglish,  French,  and  German — and  has  asked  this  Society 
to  rnish  the  names  of  such  scientific  and  industrial  men 
a;  e  willing  to  supply  the  technical  expressions  of  their 
0'  special  branches  of  industry.  The  assistance  to  be 
re  ered  must  be  gratuitous,  as  otherwise  the  expense 
w  d  be  prohibitive ;  but  no  money  is  asked  for  by  the 
G  aan  Society,  though  it  has  already  spent  considerable 
n  1  upon  the  work,  and  has  provided  an  editor.  Dr.  Hubert 
J:  en,  of  Berlin,  with  a  staff,  to  collate  the  materials 
«i  lied. 

le  Council  of  this  Society  agreed  to  co-operate  in 
tl  work,  and  appointed  a  special  committee,  consist- 
in  )t  the  President,  Hon.  Treasurer,  Drs.  Lewkowitsch, 
K  1,  Mcssel,  liedwood,  and  Squire,  and  Messrs.  Beilby, 
H  ler,  Newlands,  Reid,  and  Watson  Smith  to  decide 
U]  the  form  of  co-operation.  It  has  been  determined  to 
le  t  one  or  more  representatives  for  each  class  of  the 
Ji  nal  and  Patent  Literature ;  and  the  committee  now 
«s  for  volunteers  to  undertake  a  class  or  division  of  a 
«'  .  To  those  who  intimate  their  wish  to  help,  full 
p;  culars  of  the  plan  of  the  work,  with  instructions  how 
to  oceed,  will  be  sent.  Offers  of  co-operation  should  be 
ac  jssed  to  the  General  Secretarv. 


I 


aisft  of  iHembfis!  mutth 

23rd  OCTOBER  1903. 

Baillie,     Dr.    Thos.  B.,    60,   Rockfield    Road,    Liverpool, 

Chemist. 
Bement,  Alburto,  21R,  La  Salle  Street,  Chicago,  111.,  U.S..\., 

Chemical  Engineer. 
Bird,   \Vm.   Robt".,  317,  Newport   Road,   Cardiff,  Oil  .Mer- 
chant. 
Blakemore,  Geo.   Hy.,  Great  Cobar   Copper  Mine,  Cobar, 

N.S.W.,  Australia,  Metallurffist. 
Brownsdon,  Dr.  Henry  W.,  r.2,  Wellington  Road,  Charlton, 

London,  S.E.,  Works  Chemist. 
Cerasoli,  Alberto,  29,  West  Kensington  Mansions,  Loudon, 

W.,  Engineer. 
Corse,  Wm.  Malcolm.  Detroit  Lead  "\\'orks,  560,  East  Mil- 
waukee Avenue,  Detroit,  Mich.,  t'.S..\.,  Chemist. 
Crossley-Hollaiid,  F.  W.,  6S,  P.^rade,  Leamington,  Chemist 

and  Druggist. 
DixoD,  Wm.  A.,  97.  Pitt  Street,  Sydney,  N.S.W.,  Australia, 

Public  Analyst  and  Assayer. 
Doveton,  (lodfrey   D.,   Cyanide   \\'orks,  Camp    Bird  Mills, 

Ouray,  Col.,  U.S.A.,  .Metallurgist. 
Dunning,  "D.  M.,  jun.,   Auburj,   N.V.,   U.S.A.,  Gas  Engi- 
neer. ° 
Elliott,  Victor  Geo.,  Elliott  Bros.  Chemical  Works,  Rozelle, 

Sydney,  N.S.W.,  Australia,  .Manufiicturing  Chemist. 
Emery,  Arthur  Lowell,  Palo  Alto,   Cal.,   l'.S..\.,  Chemical 

Engineer. 
Fahrig,  Dr.  Ernst,  Commercial  Museum,  233,  South  4th 
Street,   Philadelphia,   Pa.,    US.A.,  Chief  of  Labora- 
tories. 
Finch,   Chas.   Allt,   130,    King    Street,    Sydney,    N.S.W., 

Australia,  .Vnatylical  and  Pharmaceutical  Chemist. 
Gibbon,     Edw.,    Ynys     House,    Clydach,    R.S.O.,    Glam., 

Works  Chemist. 
Grithths,    Manfred    E.,    Eernside,   Childer    Road,    Stow- 

market.  Explosives  Works  Chemist. 
Guthrie,  Fredk.  B.,  Chemical  Laboratory,   Department  of 

Agriculture,  Sydney,  N.S.W.,  Australia,  Chemist. 
Haas,  Herbert,  Torreon,  Coahuila,   Mexico,  Chemist   and 

Metallurgist. 
Hall,  Hy.,  Messrs.  Booth  and  Cn.,  Irk  Vale  Works,  Middle- 
ton,  Lanes.,  Yarn  Dyer  and  Polisher. 
Hiiwkins,  Clement  C,  c/o  TheChatfield  Mfg.  Co  ,  Carthage 

Ohio,  U.S.A.,  Chemist. 
Holdsworth,  Ernest  T.,  Westholme,  Great  Horton,  Br.adford, 

Dyer. 
Humphrey,  Richard  L.,   1001,  Harrison    Building,  Phila- 
delphia, Pa.,  U.S.A.,  Civil  Engineer. 
Jackson,  Samuel,  Wm.  Metcalf,  Ltd.,  Church,  near  Aecrint'. 

ton,  ^Managing  Director. 
.Jonker  Czn.,  Hendrik,  H.  Jonker  Czn.,  c/o  J.  C.  P.  Hotz 

and  S"n,  Ispahan,  Persia,  Chemical  Engineer. 
Loomis,  Henry  M.,  201,  Third  Street,  Niagara  Falls,  N.Y., 

U.S.A.,  Chemist. 
Marriott,  F.  Grant,  14,  Selby  Street,  Toronto,  Ont.,  Canada, 

Student  of  Chemistry. 
Mitchell,  John,  c  o  Messrs.  W.  Mitchell  and  Sons,  Ayr, 

N.B.,  Provision  Curer. 
Moore,  Fredk.,  Victoria  Chemical  Co.,  Ltd.,  Victoria,  B.C., 

Canada,  Manufacturing  Chemist. 
IMosbaugh,  Francis  R.,  Damascus,  Va.,  U.S.A.,  Chemist. 
I'atterson,  Wm.  Hamilton,  Fernlea,  Danes  Road,  Rusholme, 

Manchester,  Student. 
Pollitt,  Jas.  C.  'i'.,  \\'heatsheaf  Works,  Alexandria,  Sydney, 

N.S.W.,  Australia,  Managing  Chemist. 
Potts,  Cuthbert.   Hawkesbury   .Agricultural  College,  Rich- 
mond, N.S.W.,  Australia,  Lecturer  iu  Chemistry. 
Potts,  H}-.  Wm.,  Hawkesbury   .Vgricultural   Ccillcije,  Rich- 
mond, N.S.W.,  Australia,  Chemist  and  Principal. 
Puntan,  H.  H.  C.,  10,   London  Chambers,   Durban,- Natal, 

Public  Analyst, 
Ramsay,  A.  Alexander,  Laboratory,  Department  of  Agri- 
culture, 136,  George  Street,  .'^ydney,  N.S.W.,  Australia, 
Assistant  Chemist. 
Robitschek,   Carl,   200,    Worth   Street,    New    York    City, 
L^.S.A.,  Scientific  Brewer. 

B  2 
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Rogers,  Wm.  E.,  18,  Durand  Gardens,  Clapham,  London, 

S.W.,  Chemist. 
Scliofield,  Jas.  A.,  The  UDiversity,  Sydney,  N.S.W.,  Aus- 
tralia, Lecturer  in  Chemistry. 
Smith,   Hy.   Geo.,  Technological   Museum,  Harris    Street, 

Ultimo,  Sydney,  N.S.W.,  Australia,  Assistant  Curator 

and  Chemist. 
Thomas,  ,Ias.  E.,  Box   192,  GermistoD,  Transvaal,  South 

Africa,  Cyanide  Manager. 
Thorburn,    Jas.,    Holmwood,    Rectory   Koad,   Sianford-!e- 

Hope,  Essex,  Analytical  Chemist. 
Turner,    Basil,    14,    Castlereagh    Street,    Sydney,   N.S.W., 

Australia,  Metallurgist. 
Turner,  Jos.,  Read  Holliday  and  Sons,  Ltd.,  Huddersfield, 

Chemist. 
AV'ethered,   Wra.   P.,   Kedcourt,   Carnatic    Road,    Mossley 

Hill,  Liverpool,  Manager. 
Wheeler,  Frank   G.,  New   York   Mills,  Oneida  Co.,  N.Y., 

U.S.A.,  Chemist. 
White,  Geo.  Arthur,  P.O.  Bos  70,  Vandcrgrift,  Pa.,  U.S.A., 

Chemist. 
Woodside,  F.  Frank,  Chesco  Chemical  Co.,  Uwchland,  Pa., 

U.S.A.,  General  Manager. 


Cljangrs  of  atltiicss. 


When  notifying  new  addresses,  members  are  requested  to 
write  them  distinctly,  and  state  whether  they  are  temporary 
or  permanent.  Multiplication  of  addresses  is  also  to  be 
avoided  as  tending  to  create  confusion.  When  sending 
sabscriptiona,  the  use  of  the  form  attached  to  the  application 
helps  in  the  verification  of  addresses,  on  which  the  safe 
delivery  of  the  Journal  depends. 


Bramham,  Wm.,  l/o  ll.j;  86,  Bow  Road,  E.,  and  (com- 
munications) 115,  Broadhurst  Gardens,  W.  Hampstead, 
London,  N.W. 

Brown,  S.  B.,  l/o  Whaley  Bridge  ;  Loveclougb,  Rawtenstall, 
Lanes. 

Gates,  W.  A.,  l/o  Wapella ;  retain  Journals. 


ilass.  ;  Lake  Hel , 
Myvod  House,  Wu 
G.P.O.,  Denver,  C. 


Sakin,  H.   D.,    l/o   Leeds;  Jenner   Institute  of  Prevent  • 

Medicine,  Chelsea,  S.W.,  Chemist. 
Ekenberg,    Dr.    M.,    l/o    Gothenburg;  V.  Hamngatan 

Stockholm,  Sweden. 
Escher,  Paul,  l/o    St.  Louis  ;    c/o   Swift   and  Co.,  Natioi 

Stock  Yards,  St.  Clair  Co.,  III.,  U.S.A. 
Forbes,    Paul    P.,   1  o   Yokohama;     614,   Sears    Buildii 

Boston,  Mass.,  U.S.A. 
Halliwell.  Edw.,  1  o  Wakefield  ;  co  Ribble  Joint  Committ 

16,  Walton's  Parade,  Preslou,  Chief  Inspector. 
Hibbard,  P.  L.,  1  o   Wauk^gan  ;   i291,  Xorlh  41.<t  Coi 

Chicago,  111.,  U.S.A. 
Hodges,  And.,  l/o  Hawthorne  Grove  ;  2?,  Grosvenor  Eo 

Heaton  Moor,  near  ."Stockport. 
Hopkins,    Erastus,    l/o   Worcester, 

Fla.,  U.S.A. 
Hunt,   E. ;    all   communications  to 

Green,  Wednesbiiry. 
Kibble,  W.    Oakes,    I'o   California; 
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I-PLANT.  APPARATUS.  AND  MACHINEET. 

•  English   Patents. 

j'uiti    Sabstaiicex,    Thin   or    Thick ;     Cnnsiriiclion    nf  n 

Vessel  by  Means  of  which ,  can  be   drawn  off  by 

li'r    Pressure.     A.  Biittiier,   Breslaii,    Germany.     Eng. 
"at.  12,407,  May  31,  1902. 

^•^  vessel  is  provided  ivith  a  cylindrical  cover  containing 
a  ston  actuated  by  pressing  a  knob  on  the  lop  of  the 
I  Off  piston  ro  1  wliich  passes  outside  ;  a  spring  normally 
r  ntains  the  piston  at  the  highe^t  point ;  on  pressing  the 
V  b,  the  air  pressure  produced  in  the  vessel,  forces  the 
1  id  out  of  a  nozzle  or  tube  leading  to  the  bottom  of  the 
\  lel.  A  hole  may  be  made  in  the  knob,  wliich  is  closed  by 
t  linger  on  pressing,  but  admits  air  to  the  vessel  on  the 
t  ase  of  the  piston. — .1.  W.  H. 

,'  ids  Depositeil  in  Liquid-purifying  Apparatus ;  Collect- 

ly  .      T.   H.  Butt,   Bradford.      Eng.    Pat.   19,349, 

ept.  28,  1901. 

'.  c  apparatus  is  intended  to  deal  with  tlie  semi-liquid 
sis  collected  by  the  filtering  aitpurntus  described  in 
];.  Pat.  20,20;.,  1900  (this  Journal,  1901,  23:i),  and 
I  <ists  of  a  tank  placed  at  a  lov.'er  level  than  the  discharge 
\  e  of  the  stated  apparatus,  within  which  tanlc  are  placed 
-   or  more  horizontal  grids,  the  space  between  these  being 

1  with  breeze  or  other  filtering  material.  Space  is  left 
t  the  filtered  liquid  in  the  lower  ]>art  of  the  tank  ;  and  in 
(  angle  of  the  bottom,  a  grid  is  formed  connected  to  a 
■  ion  pipe.      A  steam-pipe  coil  is  adjusted  within   the 

V.  Another  form  of  tank  is  shown,  iu  which  the  grids 
.  arranged  verticallj-. — E.  S. 

^  liny  Apparatus ;   Centrifugal  .     C.    Stute,    Rick- 

lingen,  Germany.     Eng.  Pat.  13,788,  June  17,  1902. 

',  invention  relates   to   the  ordinary   centrifugal  hydro- 

I  actor  ;  the  sides  of  the  cage  may  be  removed  by  a  crane. 

t  action  of  lifting  releasing  the  sides   from  the  bottom. 

washed  clothes  or  other  contents  do  not  fall  cut  until 

I  lied — into  a  convenient  receptacle. — J.  W.  H. 

,  iporaliiiy  and  Condensing  Apparatus.     D.  B.  Morison, 
Hartlepool.     Eng.  Pat.  21,282,  Oct.  23,  lUt'l. 

;  apparatus,  to  be   u.sed    either   as   an    evaporator   or 

lenser,  cousis-ts  of  a  vessel  having  a   horizontal   coil- 

i  taining   lower   portion   and     a    vertical    upper   portion 

<  taining  horizontally  disposed  coils,  the  ends  of  which 
connected  to  opposite  sides  of  vertical  hollow  standards 
■itituting  the  inlet  and  outlet  of  the  coils.   The  upper  and 

I  er  portions  of  the  vessel  can  be  disconnected,  each 
I  ig  provided  w  iih  a  door  to  afford  access  to  the  coils,  that 

<  he  upper  portion  being  narrow  and  situated  near  the 
^  idards.  The  coils  of  the  upper  portion  may  be  sup- 
[  :ed  on  the  side  remote  from  the  standards  by  means 
1  lamps  on  a  vertical  stay  or  bracket  secured  to  the  base. 

—J.  F.  B. 

i  iporalor  Heated  ly  Steam,  Hot  Vapours,  or  Gases. 
.t".  Eeeny,  London.  From  Abwiirme-Kraftmaschinen- 
esellschatt,  Berlin.     Eng.  Pat.  13,116,  June  9,  1902. 

'  APOKISEB,  suitable  for  cold-vapour  engines,  comprising 

!  ertieal   boiler  having  vertical   pipes,   down   which   hot 

ours  or  gases   flow,  and    several  horizontal  partitions 

Jiigh  which  the  pipes  pass,  a   certain   amount  of  free 

:e  being   left    round    each   pipe    in    the   holes   in   the 

:itions.       The    liquid    to    be    vaporised    is    supplied    to 

boiler  above  the  uppermost  partition,  and   flows  in  a 

film  down   the   pipes,   the   vapours  produced   passing 

1  vapour-collecting  pipe  which   rises   centrally  through 

partitions,      (See    Eng.    Pat.    13,757    of     1902 ;    this 

.  rnal,  1902,  1127.)— H.  B. 

•  iting  nf  Liquids  of  Low  Boiling  Points.  V.  F.  Feeuy, 
■ondon.  From  The  Abwarme-Kraftmascbinen-Gesell- 
:haft.  Berlin.     Eng.  Pat.  13,jl2,  June  14,  1902. 

'  «ETHOD,  applicable  to  cold-vapour  engines,  of  heating 
'•  ids  of  low  boiling  points  by  means  of  exhau.st  gases,  in 


which  the  said  gases,  on  their  way  to  the  liquid-vaporiser, 
are  passed  through  a  closed  vessel  and  brought  into  contact 
with  water  flowing  over  coke  or  the  like,  so  that  they  are 
mixed  with  the  steam  which  is  generated,  and  reach  the 
vaporiser  in  a  purified  condition.  (See  preceding  abstract, 
and  Eng.  Pat.  13,757  of  1902  ;  this  Journal,  1902,  1127.) 

-H.  B. 

Feeit-  Water  Heaters,  Filters,  and  Purifiers.  M.  P. 
Osbourn,  Camden,  N.J.,  U.S.A.  Eng.  Pat.  12,303, 
May  29,  1902. 

I.N  the  combined  feed-water  heater  and  nuritier,  means  for 
regulating  the  supply  of  purifying  agent  in  proportion  to 
the  water  supply  are  provided,  consisting  of  talvos  on  the 
two  supplies  so  connected  that  they  are  operated  together 
by  the  action  of  a  float  iu  the  heater  ;  a  yielding  connection, 
such  as  a  spring,  may  be  provided  between  the  two  valves 
so  as  to  permit  of  a  slight  further  movement  of  one  of  them, 
after  the  other  has  been  closed.  After  treatment  with 
chemicals  and  steam  in  the  heater,  the  water  passes 
through  a  series  of  purifying  chambers,  which  may  be 
arranged  one  above  the  other,  and  which  contain  in  their 
lower  portions  a  scries  of  inclined  obstructions  or  barriers, 
forming  pockets  in  which  the  precipitated  sediment  may 
collect  whilst  the  water  finds  a  free  passage  above  them. 

—J.  F.  B. 

Filters ;    Improvements  in    .      J.    Kostalek,    Prague, 

Bohemia.     Eng.  Pat.  17,-191,  Aug.  8,  1902. 

In  sand  or  similar  filters  arranged  with  parallel  flow,  the 
delivery  and  inlet  tubes  are  made  readily  removable  for 
cleansing,  by  the  use  of  rubber  flange  paekiugs  and  rubber 
stoppers. — J.  W.  H. 

United  States  Patents. 

Evaporating  Apparatus ;    Vacuum .     C.  Ordway, 

Brooklyn,  Kew  York.     U.S.  Pat.  709,172,  Sept.  16,  1902. 

The  apparatus  consists  of  a  series  of  sections,  each  section 
comprising  an  upper  vapour  chamber  connected  with  the 
exhausting  apparatus  and  a  lower  liquor  chamber  :  these 
chambers  are  connected  together  by  means  of  two  "up- 
takes "  and  one  "  dowutake  "  ;  the  uptakes  consist  of  a 
numl-.er  of  tubes  in  a  common  jacket  by  which  heat  is 
applied ;  the  downtake  is  a  single-jacketed  tube.  The 
incoming  liquid  is  circulateil  through  the  downtake  jacket 
before  entering  the  apparatus ;  it  thus  determines  the 
downward  circulation  of  the  liquid  in  the  downtake  and 
becomes  heated  itself.  A  "  vacuum  leg"  extends  below 
from  each  section,  and  is  provided  at  its  base  with  a  screw 
conveyor  for  the  removal  of  precipitated  material. 

—J.  W.  H. 

Ecajmrator.  W .  Bender,  Assignor  to  the  Zellstoff-fabrik 
Diiren  Hermann  Maria  .Schoeller  and  Co.,  Diiren,  Ger- 
many.   U.S.  Pat.  709,297,  Sept.  16,  1902. 

The  evaporator  is  especially  intended  for  thick  liquids,  such 
as  pitch,  molten  resin,  &c.,  and  consists  of  a  series  of 
inclined  tubes  provided  with  a  steam  jacket ;  the  tubes  com- 
municate, by  means  of  two  "headers,"  with  the  main  reservoir 
for  the  liquid,  from  which  the  gases  make  their  e.xit.  The 
heated  inclined  tubes  cause  a  circulation  of  the  whole  liquid. 
A  U-*l"<P6'l  trough  connects  the  two  headers  together 
insifio  the  main  reservoir. — J.  W.  H. 

II.-FUEL,  GAS,  AND  LIGHT. 

Coal;  Calorific  Power  of .     ^M.  Goutal.     Comptes 

Kend.,  135,  [12].  477—479. 

The  calorific  [lower  calculated  from  the  results  of  analysis 
by  any  of  the  formula'  suggested  by  Dulong.  Scheurer- 
Kestner,  Cornut,  Ser,  tJmeliu,  &c.,  often  differs  considerably 
from  the  value  obtained  by  experiment  iu  the  Mahler  bomb 
or  other  form  of  calorimeter.  From  calorific  determina- 
tions of  some  600  coals  of  dift'erent  kinds,  the  author  has 
deduced  a  formula,  the  results  of  calculating  by  which  agree 
within  I  per  cent,  in  nearly  all  cases  with  those  of  experi- 
ment.    The  fixed  carbon  (C),  volatile  matters  (V),  ash  and 
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moisture,  are  determined  ;  the  calorific  value  is  then  given 
by  the  formula  1'  =  8'2C  +  aV,  where  a  is  a  coefticieut 
■which  is  a  function  of  V,  the  percentage  of  volatile  matters 
in  the  coal  taken   as   free  from  ash  and  moisture  (so  that 

V  = ,  ).     The  values  of  a  correspondinsr  to  different 

U  +  \  -^  _  1-  ti 

values  of  V  iirc  plotted  in  a  curve  which  differs  but  little 
from  a  straight  line.  When  V  =  5,  10,  15,  20,  2."i,  30, 
35,40  per  cent.,  o  =  145,  130,  117,  !09,  103,  98,  94,  80 
respectively. 

In  the  case  of  .inthracites,  a  =  100.  The  average  value 
of  the  caloritic  jiower  of  anthracite  is  8,250  cal.,  and  it  rises 
with  the  content  of  volatile  matter  to  a  maximum  of  ahout 
8,700,  when  V  is  between  10  and  30  per  cent.,  falling  again 
as  the  percentage  of  volatile  matter  increases  further. 

—J.  T.  D. 

Coal ;  Drterminativn  (if  Sulphur  in .    C.  W.  Stoddart. 

Sec  nnder  XXIII.,  page  1298. 


Sulphur  in  Coal  and  Pyrites  ;  Determination  of- 

A.  Reitlinger. 

See  under  XXIII.,  paj^p  1298. 

Smoke;    Precenlion    of  .      J.    S.   Raworth.     Paj- 

read  before  Section  (i  of  the  British  Association,  Belfi 
1902.     Electrician,  1902,  49,  [1271],  911. 

For  the  prevention  of  smoke,  the  author  recommends  i- 
Wilson  process  of  squirting  a  mixture  of  air  and  nitrate;' 
soda  solution  on  the  fire.     This  he  has  found  to  give  \- 
satisfactory  results.     In  order  to  ascertain  how  the  proc' 
affected   the   output    of    the   boiler    and    its    evaporats^Ut 
i.'fiiciency,  H.  W.  Wilkinson   made  a  series  of  tests  vitiMK 
Babcock  and  Wilcox  water-tube  boiler  fitted  with  a  Will  i  * 
apparatus.     The  results  are  given   in  the  lollowing  tal. 
and  show   that,   assuming  existing  conditions,  (a)  =  Iti 
then   (/)).  air  injected,  =  108  ;   and  (c),  Wilson  pioc<| 
=  122. 


Duration  of  test   

Average  pressure  of  steam    

Average  tempeniture  of  steam  (superheated) 

Average  temperature  of  steam  leetl 

Factor  of  evaporation  

Total  coal 

Total  coal  per  hour 

Total  coal  per  hour  per  square  foot  of  srate   

Total  water  

Total  water  per  hour 

"Water  evaporated  per  pound  of  coal  (actual  conditions) , 
"Water  evaporated  per  pound  of  coal  from  and  at  212°  F. . 


"With  Air  and 
Nitrate  of  Soda. 


7*08  hours 
113-3  lb. 
4ti9°  F. 
143°  F. 
1-22S 
2,856  111. 
403  lb. 
1,5  lb. 
19.620  11>. 
2,75r.  lb. 
6-83 
8-3S 


With  Air  only. 


7  hours 

115  lb. 

473"  F. 

140°  F. 

1-235 
3.41  fi  lb. 

4S8  lb. 

18  1b. 

li),4S.'i  lb. 

i.784  lb. 

5-7 

7-01 


Orrimary 
Conditions. 


7-42  hours 

117-7  lb. 

459°  F. 

146'  F. 

1-22 

3,248  lb. 

438  lb. 

10-2  lb. 

17,&S0  lb. 

2.331  lb. 

5- 3-.; 

6-5 


With  Air  ami 
TJitrateofSod' 


7hour« 

116-S  lb. 

466°?. 

150°  1. 

1-219 

2,741  lb. 

3il2  lb. 

14-5  lb. 

17,886  lb. 

2,655  lb. 

6-6« 

7-95 


—A. 


Water-Gas  in  the  London  Gas   Supplu.     Report  by  the 
Chemist  to  the  London  County  Council. 

The  gas  supplied  to  London  by  the  South  Metropolitan, 
Gas  Light  ai:d  Coke,  and  Commercial  Gas  Companies  has 
been  continuously  examined  during  the  period  June  1,  1901, 
to  Maj-  17,  1902,  as  to  its  content  in  carbonic  oxide,  with  a 
view  to  ascertaining  the  proportion  of  water-gas  present. 
The  results  obtained  were  as  follows  : — 

(1)  Fifiy-seven  per  cent,  of  the  samples  taken  in  the 
district  supplied  by  the  Gas  Light  and  Coke  Company 
contained  under  12  per  cent.,  and  94  per  cent.,  under  16  per 
cent,  of  carbonic  oxide. 

(2)  This  amount  of  carbonic  oxide  varied  little  day  or 
night. 

(;()  Of  the  samples  collected  in  the  area  supplied  by  the 
Commercial  Gas  Company,  19  per  cent,  contained  less  than 
12  per  cent.,  and  7l)  per  cent,  less  than  lU  per  cent,  of 
carbonic  oxide. 

(4)  This  percentage  of  carbonic  oxide  was  higher  during 
the  hours  of  lighting. 

The  gas  supplied  by  the  South  Metropolitan  (ias 
Company  was  not  found  to  contain  carbonic  oxide  in 
surticient  quantify  to  indicate  the  presence  of  water  gas. 
The  results  show  that  the  gas  companies  are  able  to  supply 
gas  of  the  statutory  illuminating  power,  even  when  the 
amount  of  carbonic  oxide  present  does  not  exceed  12  per 
cent.  It  is  recommended  that  when  the  Board  of  Trade 
introduces  a  measure  limiting  the  extent  of  enrichment 
of  eoal-gas  by  means  of  carburetted  water-gas,  the  Council 
should  seek  to  inserted  a  clause  statmg  tiiat  the  whole 
amount  of  carbonic  oxide  present,  as  supplied  to  London, 
shall  not  exceed  14  per  ctnt.  by  volume. — A.  S. 

Alcohol  as  an  lUnminant.     L.  Denayrouze.     Bull.  French 
Phys.  Sue. ;  through  Pharm.  J.,  1902,  69,  [16S2],  295. 

The  author  compares  the  cost  of  alcohol  and  petroleum  as 
iUuminants  in  tlie  Denjiyrouze  lamp.  The  latter  consists 
essentially  of  a  wick,  conducting  the  liquid  by  capillarity  into 
a  chaujber  where  it  is  vaporised,  the  necessary  heat  being 
produced  by  a  copper  bar,  which  derives  it  from  the 
lamp  itself  The  vapour  passes  through  a  sumll  channel 
info  a  kind  of  Bunsen  burner,  above  which  the  mantle  is 
fixed. 


With   a  consumption  of   1-OS  grm.  of  pure   alooholl 
0-t;4grm.  of  ■•carburetted  alcohol"  (this  .Journal,   19j 
960)  per  candle-hour,  the  cost  is  estimated  at  O-O0478(f.  i 
0*0u298rf.  per  candle-hour  respectively,  as  compared! 
0-0142Sf/.    for  petroleum.      (See  also  this   Journal,  19|| 
959— 960.)— A.  S. 

Ferrocyanide  Manufacture  at  the  Hague  Gas  Worki 
J.  Rutten. 

See  under  VII.,  page  1277. 

English  Patents. 

Furnaces  and  like  Apparatus  for  Burning  of  Fuel.  Wj 
Fenner,  New  York,  L'.S.A.  Eug.  Pat.  17,434,  Ang. 
1901. 

See  U.S.  Pat.  698,190  ;  this  .lournal,  1902,  962.— B.  S. 


Furnaces.     F.  W.  Monteith,  Toronto.     Eng.  Pat.  387; 

Feb.  10,  1902.  m 

To  prevent  smoke  and  economise  fuel  in  furnaces,  ^^ 
buretted  air  is  fed  through  perforated  pipes  into  the  f  - 
b.ix,  and  the  gases  formed  are  carried  off  at  the  mom  t 
of  their  creation  by  means  of  perforated  pipes  leading  to  c 
smoke  stack.  The  carburetted  air  used,  is  obtained  > 
spraying,  by  means  of  an  atomiser,  an  oil  into  a  reser-i 
containing  air  under  pressure. — R.  S. 

Furnaces  ;     Method   of  Promiitinq     Combustion   in  —  • 
K.  -Vlbrecht,  Madrid.     Eng.  i'at".  14,517,  June  30, 19t 

Tuis  method  consists  "  in  returning  the  furnace  fumes ' 
gases  from  the  back  of  the  boiler  or  Hue  to  the  furnace  - 
to  be  burned.'" — R.  S. 

Ammonia  and  Tar  from  Furnace  Gases  or  Prodv 
Gqses,  and  Apparatus  therefor.  T.  Uigby,  St.  Helo. 
Eng.  P.at.  20,716,  Oct.  16,  1901. 
Tiiri  hot  gases  are  passed  through  a  long  tank,  ihroi  t 
which  cool  water  is  flowing  in  the  opposite  direction,  e 
tjink  being  divided  transversely  into  coiupartincnts  proviil 
with  spraying  devices,  whei-eby  the  gases  are  cooled  ;> 
30° — 70"  C.  "The  hot  water  flovving  from  the  tank  is  oil 
for  heating  aod   saturating  with  moisture  the  air  requ '1 


.ii.i90-:.3 


JOURNAL  AND  PATENT  LITERATURE.— Cl.  II. 


1269 


le  producer,  and  the  water,  cooled  by  this  operation,  is 
jed  to  the  gas-cooling  tank.  The  cooled  gascH  are 
(1  into  a  tower  provided  with  horizontal  perforated 
tions  over  which  "  acidified  ammonia  liquor  "  Hows,  for 
•ecovery  of  the  ammonia,  and  to  prevent  the  dilution 
e  liquor  by  cooling  and  condensation  of  the  water- 
ated  gases,  steam  is  passed  through  a  heating  coil 
fed  within  the  receptacle  from  which  the  liquor  flows 
ihe  perforated  partitions. — H.  B. 


it  Fuel;  Apparatus  for  Burning .     A.  Eenny, 

Singapore.     Eng.  Pat.  22,614,  Nov.  9,  1901. 

Ti  liquid-fuel  burner  consists  of  an  outer  casing  within 
w)  li  two  coucentric  tubes  are  fitted  by  screwing,  these 
fojing  nozzles  at  their  outlet  ends.  The  three  passages 
fo'cd  by  means  of  this  construction  are  connected  up  as 
foiws  :  the  outer  one  to  the  oil  supply,  the  middle  one  to 
th  pen  air  or  to  a  supply  of  air  under  pressure,  and  the 
in  vening  one  to  a  ;  team  supply.  The  burner  is  used 
fnteam  generators,  for  smelting,  iic.— K.  S. 


I  •]  Gas ;  Production  of .     G.  H.  Hughes,  London. 

Eng.  Pat.  21,356,  Oct.  24,  1901. 

cylindrical  retort  in  which  the  oil  is  vaporised  is  pro- 
1  internally  with  a  removable  lotating  shaft,  to  which 
es  of  baffles  formed  of  eocentrically-mounted  discs,  &c., 
ured.— H.  15. 


rbide  Holders.     G.  G.  Smith,  Florence. 
16,701,  Aug.  20,  1901. 


Eng.  Pat. 


holder  is  a  metal   cylinder  open  at  both   ends,   and 

d  by  means  of  two  flat  plates  tightened  against  rubber 

lers  liy  rings  fitted  with  bayonet  catches.      The  device 

ended  for  use  in  generators  such  as  are  described  in 

Pats.   23,.309,   1899,  and   12,240,  1900  (this  Journal, 

,  l.'iT  and  1001)  ;  and  has  the  advantage  that  after  the 

have  been  punctured  and  the  carbide  decomposed,  the 

c!  idge  can  be  recharged,  only  the    ends   having   to   be 

niwed.     Concentrically  within  the  cylinder  is  an  empty 

t\  of  coarse  gauze,  wiiich  provides  space  for  the  expansion 

le  carbide   by  allowing  the  lime  to  pass   through  its 

163 ;  and  within  that  tube,  extending  half  way  along  the 

Jer  from  one  end,  is  a  full  tube,  which  pre\ents  water 

.   reaching  the  carbide  when  the  cartridge  stands  upright 

a  the   lower   end  has   been   punctured,   until    the   outer 

cider  is  more  than  half  submerged  in  the  water. 

— r.  H.  L. 

-  ijlene  Gas  Generators.      G.  G.  Smith,  Florence,  Italy. 

Eng.  Pat.  16,702,  Aug.  20,  1901. 

i  patent  refers  to  modifications  in  the  generators  described 

ng.  Pats.  23,309,  1899,  and  12,240,  1900  (this  Journal, 

',  1-37  and  1001),  in  which  moving  punches  make  holes 

11  irbide  cartridges.     Having  founa  that  special   weights 

a  aot  required  to  operate  the  punches,  the  inventor  now 

■^  es  the  falling  holder  bell  lilt  a  stirrup  surrounding  the 

idge,  which  first  punches  a  hole  in  the  bottom,  and  then 

1   s  the  cartridge   till   a  second  fixed  punch  pierces  the 

1'    the  punches  being  either   hollow,  or  provided   with 

li  itudinal  channels  so  as  not  to  interfere  with  the  entry 

0  vater.      Immediately  after  the   cartridge  is  perforated, 

1  same  mechanism  upsets  an  intermediate  reservoir  of 
T,  and  allows  its  contents  to  attack  the  solid.  ()ther 
hauism   causes    the   holder   to    punch    a    number    of 

-  ridges  in  succession.      It   is   stated  that  the  action  of 
[  cing  does  not  affect  the  gas  pressure  appreciably. 

— F.  H.  L. 

Iijlme !    Gas    Generators  particular! y  applicable  for 

te  Production  of .     .T.  H.  Koss,  Birmingham.    Eng. 

at.  17,45S,  Aug.  31,  1901. 

.  automatic  carbide-feed  apparatus  of  the  central  liopper 

'  1,  essentially  a  modification  of  the  generator  described 

".ng.  Pat.  9537,    1900    (this  Journal,  1901,   .">U4).     The 

ler  bell  is  made  to  ino\  e  smoothly  by  having  a  vertical 

attached   somewhat   loosely  to    its   crown,  which  rod 

■  es  easily  in  a  fixed  vertical  tube  fastened  to  a  fixed  part 

'  he  generator.     The   inverted   cone   at   the  base   of  the 


hopper  is  formed  obliquely,  so  that  its  apex  lies  on  one  side 
of  the  centra!  rod.  In  small  generators  the  detachable 
carbide  vessel  is  inside  the  holder  bell,  though  not  carried 
by  it ;  but  in  large  apparatus,  the  holder  is  an  annulus,  and 
does  not  require  removal  from  its  seal  each  time  the  carbide 
has  to  he  renewed. — F.  H.  L. 

Acetylene   and  other    Gases ,-  Apparatus  for    Generating 

.     L).  S.  Keith,  Toronto,  Canada.     Eng.  Pat.   8369, 

April  10,  1902. 

A  CARBiDE-feed  apparatus  of  the  central  hopper  type, 
requiring  granulated  carbide.  The  rising  holder  is  arranged 
as  an  annulus  round  the  carbide  hopper,  and  from  the  former. 
an  upright  lever  extends  which  operates  a  rod  bearing  t^vo 
cone-shaped  valves  at  its  base,  that  open  or  close  the  hopper 
month.  The  rod  carries  a  depcn<ling  cap  which  works  in  a 
water-seal  so  as  to  keep  the  hopper  air-tight.  The  acetylene 
is  made  to  travel  through  pipes  and  then  to  bubble  through 
the  water  contained  in  the  holder  tank,  which  stands  above 
the  generating  chamber. — F.  H.  L. 

[^Aveliilene']  Gas  Heating- Burners.  .T.  Harris  and  L.  H. 
Vogel,  Cleveland,  U.S.A.  Eng.  Pat.  13,203,  June  10, 
1902. 

A  ciRCDHK  atmospheric  burner  for  acetylene  in  which 
means  are  provided  to  keep  the  gas  cool,  thus  avoiding,  so 
it  is  claimed,  polymerisation,  and  the  consequent  deficiency 
of  air.  ( )ver  the  usual  circular  mixing  chamber  are  arranged 
(radially)  slotted  covers,  rectangular  in  horizontal  section 
but  semicircular  in  vertical  section  ;  and  above  these  are 
perforated  caps  at  the  orifices  of  which  the  acetylene  finally 
burns.  Thus  the  actual  place  of  combustion  is  considerably 
above  the  top  of  the  mixing  chamber.  The  proportion 
between  gas  and  air  can  be  regulated  by  a  screwed  sleeve 
travelling  over  the  inlet  to  the  burner  casing. — F.  H.  L. 

Incandescent  Vapour  Lamp.     K.  Worms,  Berlin. 
Eng.  Pat.  12,0Sr>,  May  27,  1902. 

Within  the  upper  metallic  casing  of  a  suspended  lamp  is 
situated  a  vaporiser  consisting  of  two  long,  concentric, 
hollow  cylinders  or  truncated  cones,  up  the  annular  passage 
between  which  the  combustible  liquid  is  fed.  The  vaporiser 
is  placed  vertically  over  the  lamp  chimney,  and  extends  so 
far  downwards  below  the  top  of  the  chimney  that  only  its 
upper  portion  is  heated  by  the  waste  gases,  and  metallic  ribs 
or  the  like  are  attached  externally  to  its  lower  portion  to 
assist  in  keeping  it  cool.  The  combustible  liquid  is  eon- 
t.ained  in  a  reservoir  surrounding  the  upper  metallic  easing 
of  the  Lamp. — H.  B. 

Incandescent  Gas  lamps.     R.  Koch  and  L.  Rothenberg, 
Berlin.     Eng.  Pat.  12,278,  May  29,  1902., 

Ix  incandescent  gas  lamps  burning  at  ordinary  gas  pressure, 
an  intense  light  is  obtained,  by  supplying  the  air  requisite 
for  for.niing  a  suitable  "  gaseous  air  mixture  "  exclusively 
by  a  mi.ting  tube  prolonged  below  the  gas-nozzle,  and  is 
oi>cn  at  the  lower  end.  It  is  surrounded  by  the  burner- 
tube,  which  extends  downwards  to  the  same  point,  and  is 
provided  with  .air-inlet  holes  at  its  lower  end  ;  the  secondary 
supply  of  air,  flowing  up  the  annular  channel  between  the 
two  tubes,  mingles  with  the  combustible  mixture  Just  below 
the  burner  top. — H.  B. 

Gas  Burners  especially  adapted  for  uf-e  with  Incandescence 
Mantles.  (J.  Wiederhold,  Bloomfield,  New  Jersey.  Eng. 
Pat.  12,409,  May  31,  1902.  (Under  Internal.  Conv., 
Nov.  4,  1901.) 

The  base  of  the  mixing-tube  is  screw-threaded  upon  a 
gas-inlet  nipple,  which  has  lateral  passages  for  admission 
!  of  the  gas  to  the  mixing-tube,  and  has  its  top  formed 
conically  to  act  as  a  needle  valve.  A  diaphragm  having  a 
central  perforation  stretches  across  the  tube  immediately 
above  the  point  of  the  needle,  so  that  the  gas  supply  may- 
be regulated  by  screwing  the  tube  up  or  down  upon  the 
nipple.  The  top  of  the  mixing  tube  has  lateral  perfora- 
tions, is  closed  by  an  inverted  conical  body,  which  deflects 
the  mixture  of  gas  and  air  through  the  perforations,  and  is 
surrounded  by  a  perforated  cylindrical  casing  which  is  in 
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torn  enclosed  in  the  outer  casing  of  the  burner  top.  The 
tabular  socket  for  the  liase  of  the  muntle-support  is  slotted, 
to  facilitate  the  removal  of  the  stump,  should  the  support 
jjet  broken. — H.  B. 

Arc  Lamps  ;  Carbide  Electrodes  for  — — ,  and  Process 
of  Manufacturing  the  same.  K.  flopfelt,  Berlin.  Eng. 
Pat.  26,4H7,  Dec.  -27,  1901. 

Electroiiks  composed  of  a  carbide  which  is  decomposable 
by  water,  are  provided  with  a  waterproof  coating  in  one  of 
the  following  ways  : — (I)  A  sheathing  of  tin,  ziuc,  or  other 
metal  having  its  point  of  fusion  or  volatilisation  below 
1,050'  C,  is  slipped  over  the  electrode.  (2)  The  electrode 
is  dipped  into  "an  alcohol  or  alcoholoid,"  such  as  glycerin, 
which  i)roduces  an  external  protective  layer  of  lime  ;  or  it 
may  be  co.tted  with  a  pasty  mass,  coni]josed  of  glycerin,  a 
metallic  oxide,  such  as  lead  oxide,  and  a  small  quantity  of 
carboxi.     (3)  A  varnish,  such  as  tar,  is  applied. — H.  B. 

United  States  Patents. 

Bog  Peat  far  Fuel  Purposes ;   Process  of  Preparing . 

A.  Charon,  Assignor  to  A.  Duclos,  Montreal.     U.S.Pat. 
709,664,  Sept.  23,  1902. 

The  jieat  is  dried  and  then  ground  in  a  disintegrator, 
through  which  an  electric  current  of  from  110  to  220  volts 
is  passing,  so  as  to  carbonise  the  peat.  The  carbonised 
product  IS  mixed  with  slightly  less  than  1  per  cent,  of 
petroleum,  and  is  compressed  into  briquettes. — H.  B. 

Fuel;  Artificial  .     C.   B.    Harris,    Assignor    to   S.    I. 

Atwater,   Trustee,  New  York.     U..S.  Pat.  709,851,  Sept. 
23,  1902. 

Petkolki'm  coke,  5  lb. ;  Te.^as  asphalt,  or  resin,  3-5  lb.  ; 
"  glutmous  matter,"  1-5  lb.  ;  water,  10  lb.  ;  and  coal  dust, 
80  lb.,  are  incorporated  together,  moulded  into  briquettes, 
and  dried.— H.  B. 

Fuel ;  Apparatus  for  Spraying  and  Burning  Liquid . 

A.  Kohler,  Hamburg.      U.S.  Pat.  709,579,  .Sept.  23,  1902. 

An  apparatus  for  use  with  boilers  and  the  like,  in  which 
the  burners  consist  of  concentric  tubes,  through  which  air 
and  liquid  fuel  are  forced,  to  form  a  spray.  Pivotally 
mounted  between  the  air-  and  oil-supply  pipes  respectively 
is  a  distributing  bcc  from  which  issue  the  pipes  leading  to 
the  biirn'.'rs.  Each  of  the  latter  plj>es  has  a  pivotal  joint 
between  the  distributius  box  and  the  burner.  By  turning 
the  pipes  and  the  distiibutiiig  box  on  their  pivots,  the 
burners  can  he  swung  aside  from  beneath  the  boiler. — H.  B. 

Burner  ;  1  [ i/drocarbon .      JIary    A.    Hodge,  Assignor 

to  W.  P.  Holmes  and  L.  M.  Hodge,  San  Jose,  Cal.,  U.S.A. 
U.S.Pat.  709,443,  Sept.  16,  1902. 

Oil.  and  steam  are  forced  through  adjustable  concentric 
annular  passages  and  through  a  conical  nozzle  into  a 
spherical  .atomising  chamber,  in  which  they  impinge  upon 
a  deflecting  block,  to  complete  the  atomisation.  The  mix- 
ture is  carried  forward  through  a  vaporising  chamber 
packed  with  wire-cloth  or  the  like,  and  dows  thence  to  the 
burner,  a  drip-chamber  being  provided  to  trap  any  oil 
which  may  escape  vaporisation. — H.  B. 

Burner;   Ht/drocarbon   [/oj-    Boilers,   i^c.].     L.    K. 

Leahy,   Los  Angeles,   Cal.     U.S.  Pat.  709,7S2,  Sept.  23, 
1902. 

A  BVKNER  designed  for  use  with  crude  petroleum  and 
steam,  in  which  the  supplies  of  fuel  and  steam  are  regulated 
simultaneously  and  automatically  by  the  steam  pressure 
within  the  boiler. — H.  B. 

Furnace    Gases;    Process    of   Desulphurisinq  .     E. 

Pollaczek,  Budapest.     U.S.  Pat.  709,35S,  Sept.  16,  1902. 

The  gases  are  passed  through  a  sjiongc-like  material, 
arranged  in  layers,  alternating  with  the  fuel,  or  arranged 
behind  the  fuel,  and  formed  by  the  action  of  the  gases  upon 
a  mass  consisting  of  10  to   15  parts  of  sawdust,  30  to  35 


parts  of  non-caking  coal,  20  to  25  parts  of  caking  coal,  ? 
to  35  parts  of  peat,  and  6  to  20  parts  of  caustic  lime. 

-H.B. 

Gas  Generator.    C.  J.  Luther,  Eedbank,  N.J.    U.S.  Pa 
709,788,  Sept.  23,  1902. 

;   The  apparatus  comprises  a  generator,  a  vaporising  chambi 

above  the  generator,  pipes  for  feeding  oil  into  the  vapori. 

I    ing  chamber,  a  series   of   vertical  retorts   surrounding  tl 

I   chamber  and  enclosed  withni  gas  passages  which  commuu 

I   cate  with  the  generator,  aud  sliding  valves  which  normall 

close  the  lower  ends  of  the  retorts,  and  are  adapted  to  clo; 

the   gas  passaces.     Coal   is  fed   into   the  vertical  retort 

where  it  is  carbonised  by  the  hot  gases  from  the  generatn 

which  flow  round  the  gas  passages  and  are  burned  there 

■with  additional  air  supplies.     The  coal-gas  is   leil   off  to 

I    gas-holder,   and   the   coke  is   dro[)oed    into    the  generate 

where  it  is  treated  with  steam   to    produce  water-gas ;  oi 

gas  is  produced  simultaneously  in  the  vaporising  chambe 

and  mixes  with  the  water-gas.     The  mixed  gases  are  sope 

'   heated  on  flowing  through  the  gas  passages,  and  are  led  o 

to  the  gas-holder,  to  mingle  w  ith  the  coal-gas.     Air  is  the 

blown    through    the    coke   in  the   generator    to    prodiic 

generator-gils  for  the  carbonisation  of  the   next  charge  ( 

coal,  and  so  on.—  H.  B. 

Carbide  Holder.     F.  Simonson,  Stirling,  111.     U.S.  Pat. 
,'  707,027,  Aug.  12,  190;;. 

A  CYLTxiiEK,  open  at  one  end  and  closed  at  the  other, 
titted  with  a  lead  weight  testing  on  the  bottom,  so  th; 
when  drop]ied  into  water,  it  always  maintains  a  vertic 
position.  The  vessel  is  greater  in  length  than  in  diamete 
the  dimensions  being  so  selected  that,  according  to  tl 
inventor,  the  current  of  acetylene  rushing  out  of  th 
cartridge  when  immersed  in  water,  carries  with  it  the  lim 
sludge,  and  leaves  the  rest  of  the  carbide  fit  for  funhi 
attack.— F.  H.  L. 

I 

1   Acetylene  Gas  Generator.     A.  C.  Einstein,  St.  Louis,  Misi 
U.S.  Put.  706,810,  Aug.  12,  1902. 

An-  automatic  water-to-carbide  generator  working  on  tl 
contact  principle,  in  which  the  supply  of  water  is  govemfi 
by  the  gas  pressure.  The  upper  part  of  the  gas  space  ( 
the  apparatus  contains  a  collapsible  bag  having  a  fixt 
bottom  but  a  movable  top.  When  the  pre.'sure  in  tli 
decomposing  vessel  falls,  the  top  of  the  bag  drops,  pressiifi 
downwards  a  spring-supported  rod,  which  is  the  stem  of  tlji 
water  valve. — F.  H.  L.  i 

I 

Acetylene  Gas  Generator.     C.  \V.  Metcalf,  Tucson,  .Vrizonj 
U.S.  Pat.  709,344,  Sept.  16,  1902.  t 

An  automatic  water-tocarbide  generator  of  the  floodU 
type,  with  the  water-supply  governed  by  the  movements  »; 
the  bell  and  the  liquid  coming  from  the  holder  t;>nk.  Tb 
water  pipe  has  two  mouths,  of  dilf'erent  sizes  ;  the  large  oi; 
is  ordinarily  used,  but  the  small  one  comes  into  opeiatiol 
first  when  the  apparatus  is  charged,  so  that  gas  production 
may  not  begin  too  suddenly.  The  carbide  is  held  in  a  pa: 
of  two-storey  water-sealed  vessels  standing  on  a  subdivide 
water  tank,  and  at  their  side  are  purifiers  filled  with  tube 
containing  .sand  held  in  position  by  means  of  plugs  of  fel 
Inside  each  carbide  vessel  the  water-supply  pipe  terminate 
in  a  detachable  ball-valve. — F.  H.  L. 

Acetylene    Gas    Generatr.r.       .J.    C.    Charbeneau,  MouG 
Clemens,  Mich.     U.S.  Pat.  709,470,  Sept.  23,  1902. 

An  automatic  water-to-carbide  apparatus  working  on  th 
flooded  compartment  system,  in  which  the  water  supply 
goverucd  by  the  hell  nioveiueuts.  The  carbide  is  held  in 
horizontal  rectangular  tray  divided  into  a  number  of  cban 
bers,  which  is  put  into  a  water-jacketed  |POrtion  of  tli 
generator  through  a  manhole  at  one  end.  'I'he  water  fal 
into  one  of  the  com]iarlments,  and  when  the  carbide  therei 
is  decomposed  it  runs  over  a  partition  into  the  next  chaii 
her.  The  act  of  opening  the  manhole  shuts  off  the  wat* 
supply,  disconnects  the  generating  chamber  from  tli 
holder,  and  puts  it  into  communication  with  the  atmoifhri 
through  a  vent-pipe. — F.  IL  L. 
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urner ;  Petroleum  Inrandeaceni-Light .  Af.  Bramson, 

Warsaw,  Assignor  to  H.  F.  Vojiel,  bt.  Louis,  Miss.,  U.S.A. 
U.S.  I'at.  709,1 '.18,  Sept.  IG,  1902. 

t.iMi"  of  the  cii'cular-wick  tvpe,  in  which  the  outer  wick- 
be  is  higher  than  the  inner  wick-tube,  and  a  flange  pro- 
cting  inward.s  over  the  wick  deflects  the  vapour  towards 
e  central  air-di.stribut<ir.  Two  .superimposed  conical  per- 
rated  caps  surround  the  outer  wick-tubes,  and  from  the 
lace  between  theiu  a  mixture  of  hot  and  cold  currents  of 
r  flows  up  into  the  interior  of  the  mant.'e,  impinging 
ainst  the  flame. — H.  B. 

ni.-DESTRUCTIYE  DISTILLATION, 
TAR  PRODUCTS,  PETROLEUM. 

'done  Oil ;  Mnniifiictnre  of \_fromWas]i  Water  of 

Wool  Comhinys],  with  a  View  to  its  Adoption  fur 
Venatiirini;  Alcohol.  1'.  IJ.iechlin.  Kev.  Chim.  Ind.,  15 
[13.3],  2-l6— :242.  ' 

IE  author  describes  the  apparatus  erected  by  Huisine  for 
taining  the  ammonia,  fatty  acids,  and  potash  from  the 
ish-water  of  wool-combings.  .\fter  being  allowed  to 
•ment  for  six  days,  the  wash-water  is  concentrated  bv 
aporaticra ;  during  this  process,  ammonia  is  given  oiiE 
lich  is  absorbed  by  sulphuric  acid.  The  concentrated 
uor  is  decomposed  in  large  vats  by  sulphuric  acid,  and 
;  fatty  matter  separated  from  the  potassium  sulphate  in 
}  filter-press.  The  expressed  liquid  is  distilled  and  the 
id  vapours  are  passed  into  milk  of  lime.  The  calcium 
ts  formed  are  dried,  and  on  distillation  yield  acetone  oil, 
per  cent,  of  which  distils  between  70"  and  90',  and  is 
table  for  denaturing  alcohol,  since  it  contains  a  large 
uatity  of  methyl  ethyl  ketone  (b.  pt.  81'). — 1.  McC. 

Aromatic  Hydrocarbons.     K.  Lippmann  and  .1.  I'ollak. 

Monatsh.,  1902,  23,  [6],  G70— G7I. 
E    colour   reactions   given   in    the   following    table    are 
served  by  suspending  the  hydrocarbon   in   concentrated 
phuric  acid,  and  adding  in  the  cold  a  few  drops  of  benzal 
loride  (benzyldichloride),  CcUsCHCU:— 


Hydrocarbon. 


Colour. 


ithracene  '  Malacliite green. 

ipht  lialene Mnnenta. 

nzene •  LiKlit  yellow. 

iliieTu- 

viene i  Orange. 

lenanthrene :  Cannuie. 

■iphen.vl  me  thane Faint  yellow. 

ceni- Olive-j^ref^n  after  a  short  liuio. 

iplieiivlmethane Hri^'k-red. 

ilbeiK' Bluish  (irreen. 

oadofumene ()ran|.'e-red. 

.■mere (.)ransfe. 

rene Emerald-green     becoming    deep 

blue. 

■enaphthene Dark  blue. 

benzylantln-acene Yellowisli-Kreen. 

iryseue ;  Lisrht   yellow,   then  light  green, 

and  finally  dark  olive-green. 

The  hydrocarbons  marked  with  an  asterisk  give  the  same 
our  with  sulphuric  acid  alone,  no  alteration  taking  place 
the  addition  of  benzal  chloride. — T.  A.  L. 

Iroleum;  Composition  of .     C.  F.  Maberj'.     Amer. 

Chem.  J.,  28,  [3],  165—198. 
F, hydrocarbons  with  boiling  pointsahove216'C.,  given  in 
'  accompanying   table,  were    isolated  from  Pennsylvania 
roleum. 

The  last  two  liquid  hydrocarbons  belong  to  the  series 
Ho,-:,  members  of  which  also  occur  in  the  less  volatile 
rtions  of  Canadian,  Californian,  and  Texan  oils,  and 
ir  presence  is  considered  to  reveal  a  closer  relationship 
iD  was  hitherto  suspected  between  Pennsylvania  oil  and 
■■  heavier  oils  from  the  other  fields  mentioned.  By 
)wing  3  kilos,  of  the  same  Pennsylvania  oU  to  evaporate 
intaneously  at  ordinary  temperature  for  30  days,  the 
•hor  obtained  1  kilo.  <d'  an  oil  nearly  corresponding  in 
gr.  with  CjjHr,,,  and  having  the  [lercentage  composition 
the  C„Ho„_o  series. 


Trideoiine 

Tetrailecane 

Peutadecane 

i  It-xadecane 

Heptttueciuie 

Octoilecane 

Nonodecaue 

Hydrocarbon,    liquid     at 

-  ID". 

Heneicosane 

Hydrocarbon,     li(iuid     at 
-10". 

Docosane 

Hydrocarbon,     liiiuiil    at 

-  10=. 

Tricosaiie 

Hydrocarbon,     liquid     at 

-  10°. 

Tetracosane 

Hydrocarbon,     liquid    at 

-  lu°. 

Peutaeosaue 

Hydrocarbon,     liquid    at 

-  Hi». 

Hexa30.sano 

Hydrocarbon,     Ii{iuid    at 

-  10". 

Octocosane 


CiaHas 
CuUso 
CisHaa 
CiijHai 
CnHjo 

CiaHw 

C27Hi3 

CasHss 


Boiling  Point.      ^"^ 


'C. 

22U 

23G— 23,S 

2.56-257 

271—275 

2S8— 289 

soil— 301 

210—212  (SO  mm.) 

230-231 


240-242  (30  mm.) 
25S— 260  (50  mm.) 
272—271  (50  min.) 
280—282  (30  mm.) 
292-294  (50  ram.)  ! 
310—312  (50  mm. 


10 

20 
33—34 

40-41 


45 

4S 

53—51 


— C.  S. 

Petroleum  from  Beaumont  ;   Free   Sidphur   in .     E".  C. 

Thiele.  Chem.-Zeit.,  26,  [77],  896—897. 
A  SA.>cpi,E  of  sediment  from  a  tank  car,  furnished  the 
author,  on  analysis,  the  following  composition  :— Amor- 
phous grey  sulphur,  63-63  ;  crystalline  sulidiur  (m.  pt. 
I32°C.),6-S1 ;  crude  petroleum,  29- iejiercent.  Phosphorus 
compounds  and  arsenic  sulphides  were  also  present ;  and  a 
terpene  was  isolated  from  the  alcoholic  solution  of  the 
substance.  The  crystalline  sulphur  was  entirely  soluble  in 
caustic  potash,  and  the  cold  solution  evolved  a  fishy  smell, 
due  to  nitrogen  compounds.  The  formation  of  the  sediment 
is  ascribed  to  pressure  in  the  tank  car,  whereby  the  solvent 
power  of  the  crude  oil  suffered  diminution.  This  circum- 
stance forms  the  best  proof  of  the  presence  of  free  sulphur 
in  Beaumont  oil.  'I'he  cap  rock  overlying  the  oil  deposit 
consists  chiefly  of  calcium  carbon.ate,  but  contains  1  •  58  per 
cent,  of  sulphur  (free  and  in  organic  cnrabiuation),  and 
0-21  per  cent,  in  the  form  of  sulphates,  the  amount  being 
too  large  to  regard  as  an  accidental  impuritj-. 

The  fact  that  Beaumont  oil  yields  better  distillates  after 
storage,  is  due  to  the  deposition  of  sulphur,  which  is  then 
unable  to  influence  the  terpenes  and  resins  during  dis- 
tillation. The  dissolved  sulphuretted  hydrogen  is  harmless, 
and  can  readily  lie  removed  by  blowing  steam  into  the  oil. 

— C.  S. 

Benzene;  Action  of  Sulphur  Chloride  on -.     E.  Lipp- 
mann and  J.  Pollak.     Mouatsh.,  1902,  23,  [6],  669. 

C051MERCIAL  benzene  is  heated  for  192  hours  with  15  per. 
cent,  of  sulphur  chloride,  until  no  further  evolution  of 
hydrochloric  acid  takes  place.  The  benzene  is  distilled  off 
with  steam,  washed,  dried  over  calcium  chloride,  and 
rectified.  It  boils  constantly  at  81°  C,  and  is  found  to  be 
free  from  thiophene,  giving  no  indophenine  reaction  with 
isatin  and  sulphuric  acid.  Benzene  free  from  thiophene 
is  not  acted  on  by  sulphur  chloride,  even  after  heating  for 
10  hours  to  100'  C.  Probably  a  halogen  derivative  of  thio- 
phene is  formed. — T.  A.  L. 

Diphenyl ;    Pyroijenetic  Production  of ,  liij  means  of 

the  Electric  Current.     W.  Lob.     Zeits.  f.  Elektrochem., 
1902,  8,  [40],  777—778. 

BiixzENE  (say  50  grms.)  is  heated  in  a  round  flask  over  a 
water-bath,  and  the  vapours  are  condensed  in  a  vertical 
condenser  with  return  tiow,  after  passing  over  a  carbon 
filament  heattd  to  a  clear  red-heat,  care  being  taken  that 
all  air  is  expelled  from  the  apparatus  before  switching  on 
the  current  to  the  filament.  After  four  hours  of  such 
treatment,  about  1 1  grms.  of  white  crystalline  material,  con- 
taming  VS — 8  grms.  of  pure  diphenyl  may  he  obtained  by 
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distilling  off  the  unaltered  benzene  in  the  flask.  Beyond 
this  period  (of  four  hours),  the  boiling-point  of  the  benzene 
is  raised  beyond  that  which  renders  the  water-bath  service- 
able, and  an  oil-bath  or  sand  bath  would  ha>e  to  be 
substituted.  If  the  temperature  of  the  carbon  filament  be 
too  high,  carbonisation  occurs,  and  the  deposited  carbon 
thickens  the  filament,  so  that  its  resistance  is  less,  and  the 
temperature  is  reduced  below  that  at  which  flashing  occurs. 
There  is  provided  in  this  way  an  automatic  method  of 
controlling  the  temperature.  Platimim  or  nickel  wires  ; 
may  be  substituted  for  the  filaments,  but  the  temperature 
used  should  at  first  be  uimeccossarily  high,  so  as  to  yield  , 
a  slight  deposit  of  carbou.  which  will  assist  the  automatic 
temperature  regulation. — W.  G.  M. 

1 

IV.-COLOUEING  MATTEES  AND 
DYESTUFFS. 

o-Hydroxycarhoxylic  Acids  ;  Action  of  Sulphites  on  Aro- 
matic   .     H.   Kucherer.     Zeifs.  f.  Farben-  u.  Textil- 

Chem.,  1902,  1,  [18],  477—480. 
l-HTDROxv-2-naphthoic,    C-hydroxy-l-naphthoic,    and     2- 
hydroxy-3-naphthoic  acids   lose  their  carboxyl  groups  and 
become  converted  into  naphthols  when  they  are  heated  with 
a  solution  of  sodium  bisulphite  and  caustic  soda. 

When  an  ammonitical  solution  of  ammonium  sulphite  is 
employed,  the  elimination  of  the  carboxyl  group  again 
occurs,  but  the  product  in  this  case  is  the  corresponding 
naphthylamine. 

Salicylic  acid,  on  the  other  hand,  is  not  affected  by  these 
re.agents. — G.  T.  M. 

Halogen  Dinitronaphthalenes.     F.  TJlImann  and  F.    Con- 

sonno.  Ber.,  1902,  35,  [13].  2802—2811. 
When  a-chloronaphthaleue  is  nitrated,  it  yields  1 .4-chloro- 
nitronaphthalene,  together  with  the  1.1'-  and  1.4'- 
derivatives  according  to  Ger.  Pat.  120,.'J8.5.  Further 
nitration  is  said  to  yield  a  mixture  of  two  chloro-dinitro- 
naplithalenes  melting  at  )80'  and  100°  C.  Similarly, 
tt-bromonaphthaleue  yields  a  nitro  derivative  melting  at 
85°  C,  aud  subsequently  two  hromodinitronaphthalenes, 
whilst  the  bromination  of  a-nitronaphthalene  gives  1.4- 
bromonitronaphthalene  melting  at  122° ■.'i  C.  Both  the 
bromodinitro  derivatives  on  reduction  give  1 .1'-diamiuo- 
naphthaleue  melting  at  66°  "5  0.  Chlorinatiou  of  a-uitro- 
naphthalene  yields  1. 1'-chloronitronaphthalene  melting  at 
'.(4°  C,  which  on  nitration  forms  1 .4. 1'-chlorodinitro- 
naphthalene  (m.  pt.  138°  C),  since  on  reduction  it  is 
converted  into  1 . 4'-naphthylene  diamine.  The  authors  also 
find  that  the  halogen  atom"in  the  1 .4.4'-  or  1 .4. 1'-ehloro- 
or  bromo-diuitronaphthaiene  is  readily  replaceable.  On 
heating  with  ammonia  or  substituted  amines,  the  corre- 
sponding dinitronaphthylamines  are  formed,  and  with 
sodium  carbonate  or  sodium  ethyhvte  the  corresponding 
naphthols  or  naphthol  ethers. — T.  A.  L. 

Naphthoquinone;  Hydroxy  Derivatives  of .  1'.  Fried- 
lander  and  L.  Silberstern.  Monatsh.  fiir  Chem.,  1902, 
23,  [6],  513-5.33. 
Op  the  nine  possible  monohydroxy  derivatives  of  naphtho- 
quinone, only  ;8-hydroxy-anaphthoquinone  (0:0:l)H  = 
1:4:2)  aud  Jugloue  (1:4:1')  are  known,  whilst  the 
23  possible  dihydroxy  derivatives  are  represented  by 
Xaphthazarin  (0:0  :  OH  :  OH  =  1 :  4:  1' :  2')  and  Iso- 
naphthazarin  (1:4:2:3).  They  are  obtained  by  coni- 
bining  dihydroxynaphthalenes  or  aminonaphthols  with 
diazo  compounds,  reducing  the  p-  or  o-azo  derivatives,  and 
reacting  with  acid  oxidising  agents  on  the  aminodibydroxy- 
naphthalcnes  or  diaminonaphthols  formed.  The  authors 
by  this  method  have  synthesised  Juglone,  Xaphthazarin, 
and  Ison.iphthazarin,  "and  have  also  obtained  from 
trihydroxynaphthalene  a  new  isomeric  naphthazariu 
(0:0:OH:OH  =  1  :  4  :  2' :  3'). 

Juglone  is  obtained  from  1 .1'-aminonapbthol  (Ger.  Pat. 
55,404).  This  product,  melting  at  94°— 97°  C,  and  giving 
a  monacetv!  derivative  melting  at  138°  C,  soluble  in  alkalis. 


gives,  with  an  equimolecular  proportion  of  diazotiscd  sniph-' 
auilic  acid,  a  garnet-red  azo  dyestufT.  This,  on  reduction 
with  zinc  dust  and  hydrochloric  acid,  yields  a  reduction 
product,  which  is  oxidised  by  ferric  chloride  to  Juglone. 
By  combining  1 . 1'-aminonaphthol  or  1. 1 '-diamine-  or 
dihydroxynaphthalene  with  two  molecular  proportions  ol 
diazotised  sulphanilie  acid  and  reducing,  the  resulting 
solution  yields  Xaphthazarin  on  ;iir-oxidatiou  alone. 

The  starting  point  for  Isonaphthazarin  is  from  2.3-di- 
hydroxynaphthalene,  which  the  authors  have  further  charac- 
terised by  preparing,  by  means  of  dimethyl  sulphate  and 
ethyl  iodide,  the  methyl  and  ethyl  ethers,  the  mono  deri- 
vatives melting  at  108°  and  109°  C.  respectively,  and  thc 
di-derivatives  at  110°  and  97°  C.  The  aminodihydroxy- 
naphthalene  obtained  by  combining  the  above  dihydroxy- 
naphth.alene  with  one  molecular  proportion  of  sulphanilie 
acid,  and  reducing  with  stannous  chloride  and  hydruchlorii- 
acid,  does  not  yield  /3-hydroxy-/3-naphthoquinone  ou 
oxidiitioD,  but  a  product,  CjoHioO^,  melting  at  about  250°  C- 
With  two  molecular  proportions  of  diazotised  sulphanilie 
acid  and  subsequent  reduction,  there  results  1.4.2.3- 
diaminodihydroxynaphthalene,  which,  on  oxidation  with 
ferric  chloride,  yields  Isonaphthazarin. 

In  order  to  obtain  2.3.  l'.4'-dihydroxy naphthoquinone, 
the  authors  start  from  2.3.  r.3'-uaphtholtrisulphonic  acid. 
When  fused  with  caustic  soda,  the  first  product  is  a  mixture 
of  two  dihydroxynaphthalene  disulphouic  acids,  one  of 
which,  probably  the  2.1'.3.3'-dihydroxynaphthalene  di- 
sulphonic  acid,  is  separated  by  foi-maldehyde  and  hydro- 
chloric acid  as  a  d;irk  blue  precipitate,  whilst  the  other, 
probably  the  2.3. 1'. 3',  is  not  altered.  By  prolonging  the 
soda  fusion,  a  second  siilphonie  acid  group  is  replaced, 
yielding  a  uniform  product,  2.3.r.3'-trihydroxynaphtha-, 
lene  sulphonic  acid.  By  heating  this  substance  with  dilute 
sulphuric  acid  in  an  autoclave,  it  gives  2. 3.1 -trihydroxy- 
naphthalene, which  crystallises  from  xylene  in  yellowish 
needles  melting  at  175°  C.  The  product  gives  a  triacetyl 
derivative  melting  at  114°  C,  aud  a  trimethyl  ether  melting 
at  128°  C,  and  smelling,  on  warming,  of  cloves  aud  thymol. 
The  azo  dyestufi  obtained  by  combination  with  diazotised 
sulphanilie  acid  in  Aveak  acetic  acid  solution  gives  a  reduc- 
tion product  with  stannous  chloride  which,  on  oxidation, 
yields  2.3.  l'.4'-dihydroxynaphthoquinone  analogous  to 
Hystazarin.  The  substance  has  scarcely  any  affinity  fol 
mordants,  and  gives,  with  acetic  anhydride,  a  diacetyl 
compound  melting  at  67°  C. — T.  A.  L. 

Anthranilic   Acid;    Electro-Thermal   Formation  of ^ 

from  o-Nitrololuenv.     W.  Liib.     Zeits.  f.  ElektrocheiD.[ 
1902,  8,  [40],  775—777. 

Continuing  previous  experiments  in  the  same  dircctioi 
(see  this  Journal,  1901,  588  and  1119),  the  autlior  ha.- 
experimented  as  to  the  action  of  heat  upon  <i-nitrotoluene. 
If  passed  alone  over  a  wire  heated  to  dull  redness,  th( 
vapour  undergoes  vicdent,  almost  explosive  decomposition 
accompanied  by  separation  of  nitric  oxide  and  by  carbonisa 
tion.  But  if  the  vapour  be  diluted  with  water-vapour 
anthranilic  acid  and  other  bodies  are  produced  in  fail 
quantity  when  the  temperature  of  the  wire  is  between  SOU' 
and  1,000°  C.  The  wire  or  ignited  material  used,  may  hi 
of  platinum,  platinirldium,  nickel,  iron,  or  carbon,  witbou 
affecting  the  result  qualitatively.  Copper,  however,  be 
haves  differently.  The  addition  of  volatile  acid  vapour- 
(such  as  HCl)  to  the  mixture  of  gases,  does  not  affec 
the  production  of  anthranilic  acid.  Among  other  coo 
stitaents  of  the  product  are  a  large  quantity  of  resin 
containing  many  complex  (azo-  and  azoxy-?)  acids 
with  ii  little  i)-cresol  and  some  salicylic  acid.  In  i 
typical  example  quoted,  20  grms.  of  o-uitrotoluene  snc 
100  grms.  of  water  were  boiled  briskly  in  a  round  flask  pro 
vided  with  an  inverted  condenser  with  return  flow,  so  t'la 
the  vapeurs,  after  expelling  the  air  in  the  apparatus,  passei 
over  a  platinum  wire,  025  mm.  iu  diameter,  and  20  cm 
long,  heated  to  about  1,000°  C.  by  a  current  of  3-5  smpt-re 
at  5-32  volts.  The  aqueous  solution  at  once  becam 
yellow,  then  the  nitrotoluene  became  darker  iu  colour,  an' 
subsequently  viscid,  and  subject  to  "  bumping."  After  treai 
meiit  for  four  hours,  the  liquid  was  freed  fiom  nitrotoluen. 
cresol,  and  salicylic  acid  by  me:ins  of  steam.    The  dietillai 
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velded  0"2 — 0-3  grm.  of  salicylic  acid  and  0-1  to  0-2  grm. 
■  cresol.  The  residue  iVom  the  distillation  yielded  1-5 — 
•tigrm.  of  crude  anthranilic  acid,  from  which  the  pure  acid 
as  readily  obtained.  Copper  wire  cannot  be  used  for  the 
urpose,  as  wheu  heated  to  redness  it  acts  upon  the  mixture, 
ad,  in  the  presence  of  the  water  vapour,  produces  toluidine. 
';  is  probable  that  the  main  reaction  may  be  explained  by 
■10  separ'ition  of  the  elements  of  water  from  the  o-nitro- 
•lueiie,  with  the  production  of  antbranil,  which,  by  boiling 
ith  alkalis,  or  by  the  action  of  heiite<l  water-vapour,  is 
mveited  into  anthranilic  acid,  thus — ■ 

CsHj.NOj.CH3^.C6Hj.N.CH.O  +  n.fi. 

he  formation  of  salicylic  acid,  is  due  to  the  action  of 
earn  on  anthranilic  acid  at  a  high  temperature.  Small 
i^actities  of  ammonia  were  detected  amongst  the  products 
:  the  reaction. — W.  G.  M. 

minohydroxydiphenylamines  'and  Analogous  Substances. 
\i.  Gnehm.     Ber.,  1902,  35,  [15],  .-WHS— 3088. 

EETJis  of  the  aniluohydriixydiphenylamines  which  are 
?  value  for  the  production  of  sulphide  dyesiuffs  are 
laractcrised  by  the  author. 

Dimelhi/l-ii-amino-p-h/droxydiphrni/lamine  is  obtained 
r  condensing  dimHthyl-/)-phenylcue  diamine  with  hydro- 
linone,  or  in  better  yield  by  reducing  so-called  Phenol 
luc.     The   product  crystallises  in   white  needles  melting 

I6rC.,  gives  a  diacetyl   compound  melting   at  i:u' C, 

dibenzoyl  derivative  melting  at  210'  C'.,  a  tetranitro 
impound  milting  at  •22S' C.  and  addition  products  with 
ethyl  and  etlivl  iodide  melting  respectively  at  218"  and 
}e  C. 

Dimelhyl-p-amin()-m-hudro.vydipheiiijlamivi\  obtained  by 
mdcusing  resorciuol  with  diinethyl-/)-phenylene  diamine, 
jparates  from  water  in  greyish  plates  melting  at  99°  C. 
;  gives  a  diacetyl  compound  melting  at  101°  C,  a  dibenzoyl 
impound  melting  at  112°  C,  and  a  nitrosamiue  melting  at 
.'5°-.Jt\ 

Dimethyl-p-diamino-dipheiiylamine,  which  is  formed  by 
■diicing  tlje  iudaruine  obtained  from  dimethylanilinc  and 
liline,  crystallises  from  water  in  long  white  needles 
citing  at  116°  C. 

2-ii-I)imi:thylauiUno--l'-hydrnxyii'jphlhaline  is  obtained 
i'  condensing  dimethyI-^>-phcnyIene  diamine  with  2.2'- 
hydroxynaphthalene.     It  crystallises  from  dilute  alcohol 

white  plates  melting  at  127°  C— T.  A.  L. 

hrysazin    u-ilh     Hydriodic    Acid ;  lleduclion     of    . 

H.  Schrobsdorff.     Ber.,  li)02,  35,  [15],  2930—2931. 

HE  reduction  of  chrysazin  with  hydriodic  acid  and  red 
hosphorus,  yields  dihydroxyanthranol  (ehrysanthranol) 
elting  at  177"  C.  It  gives  a  triacetyl  compound  melting 
210' C.,  which,  on  oxidation  with  chromic  and  acetic 
ids,  forms  diacetyichrvsazin,  separating  in  yellow  needles 
elting  at  227°— 232°  C.— T.  \.  L. 

uinizarin    and  Aiithranitin    icith   Hydriodic  Acid;  Be- 

duclion   of  .      B.    rieus.      Ber.,    1902,    35     [15], 

2923—2930. 

HE  author  has  obtained  from  quinizarin  and  from  anthra- 
ifin  a  number  of  reduction  products  by  the  action  of 
ydriodic  acid  and  red  phosphorus.  From  the  former  he 
IS  prepared  hydroquinizarol — 


CcH, 


/ 


CH(OH) 


\ 


'\CH.,— / 

.  4-dibydroxyanthranol — 


CeHjCOH).,  1.4, 


CsH, 


/. 


C(OH) 


\ 


C,;H,(OH). 


'\CH  — / 

droxyhydroanthranol  and  hydro-a-anthranol- 

yCU, 


which  have  been  further  characterised  by  their  acetyl  com- 
pounds. From  anthrarufin  he  has  obtained  1 .5-dihydroxy- 
hydroauthranol — 

,CH(()H). 


HOQH 


/ 


'\n 


'\CH.,_/ 


CjH.iOH 


(golden  yellow  needles  melting  at  241"  C.)  and  I..)-di- 
bydroxyanlhranol — 

/•'(OH). 

\  CH / 

These  two  compounds  give  triacetyl  derivatives  melting 
respectively  at  163"  C.  and  185°  C.,  which,  on  oxidation 
with  chromic  acid  and  acetic  acid,  yield  diacetyl  (•ompounds. 
Moreover,  dihydroxyanthranol  can  be  converted  into  di- 
hydroxyhydroanthranol  by  reduction  with  hydriodic  acid 
I  and  red  phosphorus.  The  author  has  also  prepared  anthra- 
rufin ethyl  ether  (yellow  needles  melting  at  164°  G.),  its 
acetyl  compound  (yellow  plates  melting  at  1 73°  C.),  and 
anthrarufin  diethyl  ether  (long  silUv  needles  meltinn-  at 
178°  0.).- T.  A.  L. 

Nitrosophcnols  and  o-Xifrosophenol ;  Methyl  Esters  of  the 

True  .     A.  Baeyer  and  E.  Knorr.     Ber.,  1902,  35 

[15],  3034— 3037. 

The  action  of  Caro's  acid  on  p-  and  o-anisidine  yields  the 
corresponding  nitroso-anisols,  although  the  p-corapound  was 
not  obtained  free  from  nitro-anisol.  "  The  product  melts  at 
.about  33"  C.,  is  soluble  in  all  organic  solvents  with  the 
exception  of  light  petroleum  spirit,  aaj  is  very  volatile  with 
steam.  It  is  hydrolyscd  by  dilute  sulphuric  acid,  soda,  or 
alcoholic  potash  lye  to  fi-nitrosophenol.  Similarly  o-anisi- 
dine is  oxidised  in  cold  aqueous  solution  by  a  weak  acetic 
acid  solution  of  Caro's  acid.  The  o-nitroso-anisol  is  blown 
off  with  steam,  and  crystallises  from  acetone-petroleum  spirit 
in  colourless  plates  melting  at  103°  C.  It  is  very  stable 
towards  alkalis,  and  yields  tarry  matters  with  acids.  By 
dropping  its  aqueous  solution  into  boiling  potassium  bisul- 
phate  solution  and  passing  the  vapours  into  soda  lye,  the 
sodium  salt  of  o-nitrosophenol  is  obtained,  the  yield  being 
20  per  cent,  of  the  theoretical.  Free  o-nitrosopbenol 
(o-quinone  oxime)  has  only  been  obtained  as  an  oil.  It 
gives  a  sparingly  soluble  barium  salt  and  an  explosive  silver 
salt.— T.  A.  L. 

Indigo  Blue  from  n-Nitro-acetophenone.     R.  Camps. 
Arch,  der  Pliarra.,  240,  [6],  423—437. 

Em.mkrling  and  Engler  (Ber.,  3,  855)  found  that  o-nitro- 
acetophenone  could  be  converted  into  Indigo  by  heating 
with  zinc  dust  and  soda-lime.  The  author  has  reinvesti- 
gated the  subject,  and  finds  that  the  reaction  proceeds  in 
two  stages,  the  first  product  being  an  oil  of  characteristic 
odour,  which  by  further  heating  yields  Indigo.  Further 
experiments  showed  that  the  oil  could  be  obtained  by 
reducing  o-nitro-acetophenone  in  acid,  alkaline,  or  neutral 
solution.  The  oil  boils  at  121°— 127°  C.  at  17  mm.  and  is 
colourless  and  strongly  refractive.  Analyses  gave  figures 
which  agree  with  those  calculated  for  diacetohydiazo- 
benzene.  On  heating  the  oil  in  a  test  tube  it  boils  and  then 
becomes  coloured  ;  tinally  dark  violet  vapours  of  Indigo  are 
produced.  Water  condenses  on  the  cool  portion  of  the 
tube,  and  an  odour  of  HCN  is  noticeable.  The  oil  forms  a 
platinum  salt,  and,  by  ai'tion  of  sodium  nitrite  and  HCl, 
crystals  melting  at  lol° — 102'  C.  are  obtainable,  the 
composition  of  which  is  uncertain,  but  they  yield  Indigo  on 
heating  with  water. — J.  0.  B. 

Indigo  Reduction  with  Zinc  Dust  and  Ammonia.  A.  Kuf- 
ferath.  Zeits.  f.  Farben-  u.  Textil-Chem.,  1902, 1  [18], 
481.     (Compare  this  Journal,  1901,  802.) 

Two  experimental  vats  were  prepared  with  Indigo  powder. 
B.A.S.F.,  zinc  dust,  and  ammonia — one  at  0°  and  the  other  at 
50°  C.  Both  vats  gave  good  dark  shades  of  blue  on  satin. 
An  estimation  of  the  Indigo  white  in  the  clear  liquor  of 
each  vat  showed  that  the  warm  solution  contained  less  than 
half  as  much  of  this  substance  as  the  cold  solution  ;  but,  on 


1274 


JOUENAL  OF  THE  SOCIETY  OF   CHEMICAL  INDUSTRY. 


LOcl.  31, 1908. 


the  other  hand,  the  precipitated  Indigo  from  the  hot  Tat 
contained  78 '3  per  cent,  of  Indigotin,  whilst  that  from  the 
cold  vat  only  contained  50  per  cent,  of  this  compound. 

The  probable  explanation  of  these  facts  is  that  Indigo 
■white  and  its  decomposition  jiroducts,  being  only  weak 
acids,  form  ammonium  salts,  which  are  hyHrolysed  in  the 
warm  solution,  and  consequently  the  substances  themselves 
are  precipitated.  A  large  excess  of  ammonia  is  required  to 
keep  Indigo  white  in  solution  in  the  lorm  of  its  ammouium 
derivative. — G.  T.  M. 

Indulines  of  the  Aminonzohenzene  Melt.  O.  Fischer  and 
E.  Hepp.  Zeits.  f.  Farben- u.  Textil-Chem.,  1902,  1, 
[17],  457—459. 

The  authors  first  refer  to  previous  work  bv  themselves  and 
by  Nietzki  and  Kehrmanu  (see  this  Journal,  18U1,  457; 
1893,  669— G71  ;  1896,  192,  536;  1900,  653,  654;  and 
1902,  35,  767). 

It  has  already  been  shown  (this  Journal,  1900,  654)  that 
safraniue  derivatives  react  sometimes  as  o-quinoid,  some- 
times as  p-quinoid  compounds.  Kehrmann  has  tried  the 
reaction  between  Aposafranone  and  hydrcxylamine,  de- 
scribed by  the  authors,  but  without  success.  He  concludes 
from  this,  that  impure  Aposafranone  was  used  by  thera. 
Kehrmann's  want  of  success  is  probnbly  to  be  ascribed  to 
the  decomposing  action  of  the  strongly  alkaline  solution 
employed  upon  the  hydro xylamine,  an  excess  of  which  is 
required  on  this  account.  The  Aposafranone  used  by  the 
authors  was  prepared  as  follows : — 

PreparaiioT}  of  Pure  Aposafranone.-^^  grms.  of  Aposa- 
franine  hydrochloride,  dissolved  in  1 ,200  grms.  of  20  per 
cent,  alcohol,  containing  6  grms.  of  caustic  potash,  are 
boiled  for  about  an  hour  under  an  inverted  condenser.  The 
solution  is  filtered  while  boiling,  the  residue  being  boiled 
with  500  gnus,  of  20  per  cent,  alcohol.  The  orange-red 
coloured  filtrate  deposits,  partly  on  cooling,  partly  on 
evaporation,  brown  needles,  which  are  dissolved  in  a  boiling 
10  per  cent,  solution  of  hydrochloric  acid,  the  hydrochloride 
of  the  base  separating  in  green  prisms  from  this  solution 
on  prolonged  standing.  The  ba.se  is  isolated  by  decom- 
posing the  hydrochloride  with  sodium  acetate ;  it  crystal- 
lises from  dilute  alcohol  or  light  petroleum  in  lustrous 
green  prisms,  ni.  pt.  2-19"  C.  In  a  mol.  wt.  determination, 
364  was  found  (calculated,  272).  V/ith  this  preparation 
the  oxime  is  readily  obtained. 

The  following  compounds  have  been  isolated  from  the 
aminoazobenzene  melt: — 1.  Azophenine.  2.  Anilino-apo. 
safranine.  3.  Anilinomauveine.  4.  Phenylauilinomauveine. 
5.  Paraphenyleuediamine.  6.  Di-p-aiuinodiphenylamine. 
7.  Diphenyltlnorindine  (in  small  quantity).  As  yet,  it  is 
interesting  to  observe,  no  derivatives  of  Aposafraniue  have 
been  found  in  it. — E.  U. 

Nitrosophenol   Di/c.itiiffs.      H.   Decker  and   B.   Solonina. 
Ber.,  1902,  35,  [15],  3217— 3225. 

Ai-Tiioioii  Liebermann's  reaction  (the  colour  produced  by 
the  action  of  nitrous  acid  on  phenols)  has  long  been  known, 
it  has  not  been  possible  to  isolate  the  simplest  uitroso- 
phenol  dyestuffs.  The  authors  have  investigated  the 
product  obtained  by  the  action  of  red  fuming  nitric  scid 
(sp.  gr.  1'47)  on  thymol  ethyl  ether,  which  they  find  to  be 
the  nitrate  of  thymoquinonium  ethylnitrate-thymolethyl- 
etherimine  oxide.  The  base  of  this  salt,  on  reduction, 
gives  a  colourless  diplienylamine  derivative,  dithymolyl- 
amine  diethyl  ether,  thymolyl  being  the  radicle — 

-C5H..(CH3)C,H;(OH)  1 .2.5.4- 

This  product,  on  successive  oxidation  and  reduction  with 
hydriodic  acid,  gives  dithyniolylamine,  which  is  the  leuco 
derivative  of  the  red  qninoid  substance  thymoquinone- 
thymolimine.  The  alkali  salt  of  this  is  blue,  and  identical 
■with  the  dyestuS  obtained  according  to  Liebermann's 
method  after  the  purification  of  the  latter  by  reduction  and 
oxidation.  Most  i)robably,  therefore,  the  nitrosophenol 
dyestuffs  are  indophenols  containing  an  indophenol  oxide 
formed  simultaneously.  These  stand  in  the  relation  ot 
Nietzki's  resorufin  to  resazurin,  which  are  secondary  pro- 
ducts of  dihydroxyindophenol  and  its  oxide.     The  colour- 


less reduction  product  cf  the  nltroso  dyestuffs  is  nothing  elsi 
than  a  derivative  of  ;)  dihydroxydiphenylaminc,  which  is 
immediately  converted  on  air-oxidation  into  the  dyestufif. 

— T.  A.  i. 

Dijestuffsoflhe  Aescnhlin  Series.  II.  C.  Ijieberraann  and 
S.  Liudenbaum.  Ber.,  1902,  35,  [15],  2919 — 2923.  (Set 
this  Journal,  1901,  1104.) 

By  treating  acsculctin  in  small  quantities,  suspended  ii 
water,  with  sodium  amalgam,  it  is  converted  into  aescnletii 
dihydride  and  hydro-aesculetin,  CisH,j<)j.  The  former  com 
pound,  C9HSC4.  crystallises  in  white  plates,  melting  at  200°  C. 
and  gives  a  characteristic  reaction  when  cautiously  treatec 
with  ammonia,  yielding  a  dyestuff  dissolving  in  water  witl 
an  cosine  colour  and  a  fiuoresnence  similar  to  that  of  thi 
aescorcein  sulphonic  acid  salts.  'J'he  product,  Aesculamciii 
dyes  wool  a  faint  red,  the  ordinary  mordants  only  slightU 
but  the  reverse  with  some  of  Scheurer's  mordants.  Tin 
brominated  dyestuff  gives  bluish-violet  shades  on  wool. 

— T.  A.  L. 

Aromatic   ]\ itro-Cowpnitmls ;     Infueuce    of    the  Caihodi 

Material     on     the     Klectrotytic    Reduction    of     • 

W.  Tub. 

See  under  XI.  A.,  page  1282.  1 1 

Monohydroxybenzophenones,    F.  Ullmann  and  J.  Goldberg 
■See  under  XX.,  page  1293. 

Dyestuffs;  New  Method  fur    the  Qualitative  Analysis  0 
Artificial .     J.  l-'okorny. 

See  under  XXIII.,  page  1299. 

English  Patents. 

Phcni/lainidoacetonitrilr    [^Indigo    Dyestiiffii]    and  Homo' 

toques  titer etf ;  Maitiifactuye  of .     O.  Imray.    Froo' 

Meister,   Lucius    uud   Briiniug,   Hoechst   a/Main.    Ens) 
Pat.  21,077,  Oct.  21,  1901.  « 

See  Fr.  Pat.  315,940  ;  this  Journal,  1902,  543.— T.  A.  L. 

Sulphur  Dyestuffs  from  Dial/iylamido-o.rt/diphenylamine  Wt^ 
and    Neut      Intermediate    Products;     Manufacture    o 

Purified .     K.  B.  Hansford.     From   L.  Cassella  aD< 

Co., '  Frankfort-on-Main.      Eng.   Pat.    20,741,    Oct.   IC 
1901. 

A  METHOD  for  purifying  the  dyestuffs  obtained  accordinj 
to  Eng.  Pat.  16,247  of  1900  (this  Journal,  1901,  889).  Se* 
Fr.  Pat.  303,524  (suppl.)  ;  this  Journal,  1902,  402. 

— T.  A.  L. 

Colouring  Matter  \_A:o  Dyestuffs"],  of  Lakes  iherefron 
and  of  an  Intermediate  Product  relating  thereto  ;  Manh 

facture   of  a  AVic  .      J.   Y.  Johnson.     From   th 

Badische  Anilin  und  l^oda   Fabrik,  Ludwigshafeu.    Enf 
Pat.  20,353,  Oct.  14,  1901. 

See  Fr.  Pat.  315,573  ;  this  Journal,  1902,  544.— T.  A.  L. 

Nitroalphylacidylamidonaphtholsulphonic  Acids,  Nitre ' 
olphylamidoacidylamidonaphtholsnl phonic  Acids,  Amidi 
alphylactdylamido7iaphtholsulphonic  Acids,  or  Amide 
(itphytamidoacidylamidunaphtlwl  sulphonic  Acids,  an 
New  Azo  Colouring  Matters  derived  therefrom;  Maui 
facture   of  Neiv  .     O.    Imray.     From    Soc.    Chen 

Ind.  in  Basle.     Eng.  Pat.  13,778,  June  17,  1902.  , 

NlTROALrHVI.AClnTLAMINONArHTHOLStlLPHONIC     BCldS     C 

nitroalphylaminoacidylaminonaphthol  sulphonic  acids  ai 
obtained  by  reacting  with  acid  chlorides  of  nitroalphy, 
(e.jr.,  m-nitrobenzoyl  chloride),  nitroalphylisocyanates  an 
nitroalphylisothiocyanates  on  aminonaphtholsulphonicacid 
These  t^mpouudS;  ou  reduclion,  yield  new  aminoalphylacidy 
and  amiuoalphylaminoacidyl-aminonaphtholsulphonic  acid: 
The  latter  can  also  be  obtained  by  hydrolysing  the  acetyl 
aminoalphyUicidylaniinonaphtholjulphonic  acids  formed  b 
reacting  with  the  acid  chlorides  of  acetylaminoalphyl 
{e.g.,  acetaminobenzoyi  chloride)  on  aminonaphtholsulphon^ 
acids.  The  new  aminoalphylacidyl-  or  aminoalphylainim 
acidyl-aminnnaphtholsulphonic  acids  are  useful  as  primar 
components  for  the  preparation,  by  combination  with  diuz 
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inpoiinils,  of  azo  dyestuffs  whioh  ciiii  he  diazotised  and 
veloped  in  bulk  or  on  the  fibre  with  iimines  and  phenols, 
id  differ  from  the  original  amiiionaphtbolsiilphonic  acids  in 
ving  dinzo  compounds,  which,  on  treatment  with  alkalis, 
eld  reddish-yellow  to  reddish-blue  dyestutf!-,  and  not  violet 
black  <lyestuffs.  The  nitro  derivatives  above  mentioned 
rabine  in  alkaline  solution  with  diazo  compounds  to  form 

0  dyestufi's  suitable  for  the  manufacture  of  lakes.  Similar 
'estufls  can  be  obtaim^d  by  treaiing  with  nitro  alphyl 
ilorides  the  azo  dyestuffs  resulting  from  the  combination 

diazo  compounds  and  aminonaplitholsulphonic  acids, 
yestuffs  containing  an  aminoalphylacidyl  or  an  amino- 
phylamiuoacidyl  radicle  are  also  formed  by  hydrolysing 
e  azo  dyestuffs  obtained  from  aromatic  diazo  compounds 
id  acetylaminoalpliylacidylaminonaphtholsulpbonic  acids, 
urther,  the  diazotised  aminoalphylacidyl-  or  amino-alphyl- 
ninoacidyl-aminoiiaphtholsulphonic  acids  combine  with 
aines  or  phenols,  the  resulting  azo  dyestuffs  combinino^  in 

1  alkaline  medium  with  diazo  compounds.  The  shades 
itaioed,  which  are  said  to  be  very  fast  to  washing,  are  also 
stinguished  by  their  intensity  aud  brilliance. — T.  A.  L. 

'i/ewoods,  Siigar-Cnne,  Seels,  Bai/assr,  aud  other  Ma- 
terials;   Treatment    of  ,    (tnd    Apparatus   tkerrfor. 

F.  Kessler.     Eng.  Vat.  15,355,  July  'J,  1902. 

See  under  XVI.,  pat/e  1288. 

United  States  Patents. 

olour  Scale.     C.  .1.  Jorgenseu,  Milwaukee,  Wis.,   U.S.A. 
U.S.  Pat.  "09,.32S,  Sept.  10,  1902. 

HE  patentee  claims  the  construction  of  a  colour  chart  con- 
.iuiug  a  series  of  coloured  figures  arranged  in  a  rational 
quenee.  This  is  effected  b\-  taking  the  three  piimary 
)lours,  yellow,  red,  and  blue,  mixing  them  in  pairs  to  form 
'coadary  colours,  and  mixing  each  of  these  with  the 
imary  colour  which  it  does  not  contain  or  with  any  other 
!Condary  colour  containing  the  omitted  primary  colour. 

— T.  A.  L. 

'oliH/lic  Aldehyde,  and  ProceS':  of  Making  same  ;   Ortho- 

sulphonated  .     J.  Koeischet,  f>t.  Pons.     Assignor  to 

Soc.  Chim.  des  Usines  du  Khone  anc.  Gilliard,  P.  Monnet 
et  Cartier,  Lyons.     U.S.  Pat.  709,159,  Sept.  16,  1902. 

Y  sulphonating  m-toluic  aldehyde  with  GO  per  cent,  oleum 
;  a  low  temperature,  the  chief  product  is  the  o-mono- 
dphonie  acid  Cf|HgS(Jj.  Its  sodium  salt  reacts  with 
liosphorus  pentachloride,  giving  a  chloride  melting  at 
bout  109°  C.  See  Eng.  Pat.  21,;)65  of  190U  ;  this  Journal, 
901,  1205.— T.  A.  L. 

tretn  Dye  [Triphenyhnelhane  DyesliiffsJ,  and  Process  of 
Making  same.  .).  Koetsehet,  St.  Pons.  Assignor  to  the 
Soc.  Chim.  des  Usines  du  Kh<ine,  anc.  Gilliard,  P.  Jlonnet, 
et  Cartier,  Lyons.     U.S.  Pat.  709,160,  .Sept.  16,  1902. 

'he  sulphonated  m-toIuic  aldehyde  described  in  the  pre- 
;ding  spccilication  is  condensed  with  dimethylaniiine  to  a 
•uco  compound  which  on  oxidation  yields  a  bluish-green 
yestuff  fast  to  alkalis.  In  place  of  dimethylaniiine  may 
e  employed  diethylaniline,  ethylben/.ylaniline,  methyl-  or 
thjltoluidine,  or  their  substitution  products,  such  as  ethyl- 
enzylaniliue  sulphonic  acid,  dibenzylsulphonie  acid,  tolui- 
ine-p-sulphouic  acid,  or  naphthylamine  sulphonic  acid. 
eeEng.  Pat.  21,365  of  1900  ■,  this'journal,  1901,  1205. 

— T.  A.  L. 

ilue  Sulphur  Dye  [Sulphide  Dyestuffs'],  and  Process  of 
Making  same.  K.  Herz,  Assignor  to  L.  Cassclla  and  Co., 
Frankfort-on-the-Maine.  U.S.  Pat.  709,151,  Sept.  16, 
1902. 

'ara-.amino-tolyl  p-hydroxyphenylairine,  obtained  by  the 
imultaueous  oxidation  of  p-amiuoplienol  and  o-toluidine, 
i  heated  with  sulphur  and  sodium  sulphide  to  80 — 120  C. 
L^he  crude  melt  containing  the  leuco  compound  is  dissolved 
n  water,  and  the  dyestuff  is  precipitated  by  a  current  of 
ir.  It  dissolves  iu  water  in  presence  of  sodium  sulphide, 
ad  gives  indigo-blue  shades  on  unmordanted  cotton.  See 
•>.  Pat.  317,219  ;  this  Journal,  1902,  967.— T.  A.  L. 


v.— PREPARING,  BLEACHING.  DYEING, 

PRINTING   AND    FINISHING    TEXTILES, 

YARNS,  AND  FIBRES. 

Silk;  Weighting ,  iciV/i  Tin  Compounds.  U.  Silbermann. 

Zeits.  Farben-  u.  Textil-Chem.,  1902,  1,  [17],  464—465. 

Silk  weighted  with  stannic  hydrate  by  the  method  formerly 
in  common  use  is  destructively  affected  by  exposure  to 
direct  sunlight.  When  the  weighting  is  accomplished  by 
the  Xeuhaus  method  now  generally  practised,  which  con- 
sists in  treating  silk,  in  the  form  of  yarn,  successively  with 
a  solution  of  stannic  chloride  at  25° — 30°  R,  water,  and 
phosphate  and  silicate  of  soda,  the  fibre  is  much  less  readily 
injured  by  light,  provided  that  stannous  salts  are  absent 
from  the  stannic  solution  employed.  When  such  salts  have 
been  present  in  this,  the  weighted  silk  suffers  a  deterioration 
in  tenacity,  slowly  in  the  dark,  more  rapidly  in  the  light. 
To  detect  the  compound,  resulting  from  the  application  of 
stannous  salts,  a  sample  of  the  yarn  is  heated  with  an 
acidified  solution  of  mercuric  chloride,  when,  if  stannous 
tin  be  present,  mercurous  chloride  deposits  upon  the  yam 
and,  after  washing,  may  be  converted  into  a  more  or  less 
dark  grey  coloured  compound  by  treatment  with  hydrogen 
sulphide. 

A  similar  destructive  action  upon  the  fibre  is  caused  by 
ferrous  salts  present  in  the  ferric  mordant  employed  iu 
dyeing  black  upon  silk. — E.  B. 

Turkey-red  Oil.  IKon-o.ridising  Action  of  Sulphuric  Acid 
on    Olive   Oil].     ^\^.    Herbig.     Fiirber-Zeit.,    1902,   13 
[18],  277—282. 

With  a  view  to  determining  the  action  of  sulphuric  acid 
upon  olive  oil,  in  the  manufacture  of  Turkey-red  oil, 
the  sulphur  ilioxide  generated  during  the  treatment  of 
olive  oil  wuh  sulphuric  acid  was  measured.  The  apparatus 
employed  for  this  purpose  consisted  of  a  glass  eyUnder  A 
(see  figure)  with  an  india-rubber  stopper  N,  containing 
holes  for  a  gus-inlet  tube  C)  for  a  current  of  carbon 
dioxide,  a  gasexit  tube  L  for  the  removal  of  this  gas  and 
the  sulphur  dioxide  produced,  a  tap  funnel  M,  thermometer 
J,  and  a  stirring  rod  G  driven  by  a  turbine  and  working  in 


a  mercury  seal  II.  The  oil  e-xperimented  upon,  namely 
pure  olive  oil,  was  plaeed  in  the  cylinder  and  mixed  with 
the  acid  which  was  allowed  to  drop  into  it,  at  various  rates 
of  speed,  from  the  funnel.     The  results  show  : — 

1.  Little  or  no  sulphur  dioxide  is  evolved  when  the 
acid  is  added  slowly  aud  the  mixture  is  cooled. 

2.  The  rapid  addition  of  acid  causes  sulphur  dioxide  to 
be  disengaged.  In  an  experiment  in  which  the  temperature 
of  the  acid-oil  mixture  rose  from  17°  to   41'  C.,  0- 1  la   grm. 
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of  sulphur  dioxide  was  produced  from  26  •  9  grms.  (3  mols.) 
of  acid  and  100  grms.  (1  mol.)  of  oil. 

3.  Sulphur  dioxide  is  formed  whtu  the  acid-oil  mixture 
is  allowed  to  stand  for  a  loiif;  time. 

4.  As  the  quantity  of  sulphur  dioxide  produced,  even 
under  the  unfavourable  conditions  mentioned  above  (2  and 
•'J),  is  very  smali,  the  oxidising  action  of  sulphuric  acid  ou 
olive  oil  may  be  neglected  when  formulating  the  reactions 
which  occur  in  the  preparation  of  Turkc)  -red  oil  from  this 
oil.— K.  B. 

Indif/o  Discharge  Process ;  Function  of  O.rali'c  Arid  in  the 

Chromic   Acid  .      W.   G.   Schaposchnikiiif   and   W. 

Michireff.     Zeits.  Farhen- u.  Textil-Chem.,  1902, 1,  [17], 
459— 4G4. 

In  the  mixed  sulphuric  and  oxalic  aciil  discharging  bath  era- 
ployed  in  calico  printing,  the  first  phase  of  the  action  which 
occurs  is  between  the  potassium  cliromate.  ]trinted  upon  the 
indigo-dyed  tissue,  and  the  sulphuric  acid  in  the  bath, 
resulting  iu  the  formation  of  potassium  sulphate  and  chromic 
acid.  The  next  phase  is  the  reaction  between  the  latter  of 
these  and  the  oxalic  acid,  giving  carbon  <lioxide,  which 
escapes,  chromic  hydrate,  which  is  dissolved  by  the  excess 
of  sulphuric  acid,  and  active  oxygen  ;  thus — 

2CrO;,  +  SHoO  -I-  CsHoOj  =  2C().  +  2Cr(OH)3  -I-  O., 

the  oxygen  at  the  moment  of  its  formation  oxidising  the 
indigo  to  isatin.  The  function  of  the  oxalic  acid  is  not, 
therefore,  as  is  still,  it  would  seem,  generally  assumed,  a 
reducing  cue  upon  the  chromic  acid  which  is  supposed  to 
be  dissolved  from  the  tissue,  but  it  is  an  oxidising  oue,  and 
is  much  more  important. 

The  authors  have  undertaken  au  exact  experimental 
research  upon  the  chromic  acid  discharge  process  with  the 
object  of  elucidating  :  — 

1.  The  efi'ect  upon  the  tenacity  of  the  cotton  fibre  of  the 
several  operations  of  d^'eiug  with  indigo,  treating  with  acid 
after  dyeing,  and  treating  with  acid  after  printing. 

2.  The  question  v/helher  the  presence  of  oxa'.ic  acid  in 
the  discharging  bath  is  essential. 

3.  Whether  the  oxalic  acid  reduces  the  destructive  action 
upon  the  tissue  which  takes  place. 

4.  Whether  the  reaction  which  occurs  is  correctly 
expressed  by  the  above  equation. 

The  present  article  deals  with  the  first  of  tliese  subjects. 

Dimimdion  in  the  Tenacitri  of  Cotton  Fibre  causeil  by 
dyeiny  irilh  /«<i/</o.— Dynamometric  tests  show  that  the 
loss  iu  tenacity  sutl'ered  by  cotton  tissues  in  the  operation 
of  dyeing  with  indigo  in  a  vat  set  with  indigo  pure  {3  grms. 
per  litre),  powdered  zinc  (3 '5  grms.),  and  lime  (7 '0  grms. 
of  ('aO),  amounts  to  9  per  cent.  A  solution  containing 
10" 7  grms.  per  litre  of  caustic  soda,  i.e.,  an  amount  equiva- 
lent to  the  lime  present  in  the  vat,  caused  under  the  same 
conditions  of  immersion  and  exposure  to  air.  the  treated 
tissue  bfing  finally  dried  without  washing,  a  loss  of  3-.;  per 
cent.  A  Idank  experiment  made  with  a  solution  of  lime, 
containing  lime  in  suspension,  .as  in  the  vat,  gave  a  loss  of 
5*7  per  cent.  Although  alkalis  thus  reduce  the  tenacity  of 
the  tissue,  an  important  factor  in  such  action  is  obviously 
to  be  sought  elsewhere. 

In  the  souring  operation  following  the  dyeing  with  indigo, 
the  diminution  iu  tenacity  caused  by  an  immersion  for 
^ —  1  minute  in  a  solution  containing  3.)  grms.  of  sulphuric 
acid  per  litre,  amounted  in  one  experiment  to  D'Ti  per  cent.; 
in  another  experimeut,  in  which  the  tissue  was  afterwards 
washed  with  water  until  Congo  lied  was  no  longer  reddened, 
and  was  then  rinsed  iu  dilute  ammonia,  and  again  in  water, 
before  being  dried,  the  loss  was  10 '7  per  cent. — £.  B. 

Calico   Printing;    Method    of  Producing    Najihth'/lamiiie 

Bordeaux  in  .     E.  C.  Kavser.      Zeits.  f.  Farben-  u. 

Textil-Chem.,  1902,1,  [17],  4(56—407. 
A  SOLUTION  of  tannic  acid,  thickened  with  gum  tragacanth, 
is  printed  upon  an  unprepared  cotton  tissue,  along  with  the 
ordinary  Alizarin  and  pigment  colour  mixtures,  with  the 
exception  of  those  containing  Ultramarine  Blue.  The  tissue 
is  steamed  for  an  hour,  or  longer  if  necessary.  It  is  then 
treated   with  tartar  emetic,  riuted,   soaped,  and  dyed  iu  a 


cold  dilute  solution  of  diazotised  o-naphthvlainine,  until  tie 
yellow  or  yellow-brown  tannic  acid  compouud  which  i 
formed  no  longer  darkens  in  shade.  After  being  well  rinsei 
in  water,  the  tissue  is  treated  with  a  cold  solution  of  sodiun 
fl-naphtholate.  A  claret  colour  is  thus  obtaiaed  in  th 
parts  of  the  tissue  where  the  tannic  acid  has  been  printed 
Instead  of  naphthylamine  and  )3-na]ihthol,  certain  othe 
similar  compounds  maybe  employed,  e.^r.  benzidine,  tolidim 
diauisidine,  aminoazobenzene.  The  red  colour  produced  wit 
p-nitraniline  and  ;S-naphthol  is  too  dull  to  be  of  technica 
value. — E.  B. 

E.NGLisu  Patents. 

Carpet;    Washable  and    Waterproof  .       W.   Monl 

gomery,  Addlestone.  Eng.  Pat.  17,308,  Aug.  23,  I'JOl. 
Wateupkoof  fabrics  for  covering  floors  are  manufacture' 
by  spreading  upon  felt,  jute,  canvas,  &c.,  a  mixture  < 
boiled  linseed  oil,  wood  flour,  "  benzine,"  paint,  and  drier,' 
To  produce  a  smooth  surface  upon  them,  the  fabrics  ar 
pressed  between  rollers.  If  a  rough  surface  be  desired,  thi 
operation  is  omitted,  and  flocks  or  similar  materials  ar 
added  to  the  waterproofing  mixture.  The  fabrics  mav  b 
printed  upon  iu  the  usual  manner. — E.  B. 

Textile  Fabrics  ;  Method  of  and  Apparatus  for  Watei 

proofing   .       E.    Itushworth,    Bradford.      Eng.  Pal 

19,656,  Oct.  2,  19U1. 

Textile  fabrics  are  first  "  mordanted  in  the  usual  way, 

and  are  then  passed  over  a  supporting  bed  beneath  and  ii 
contact  with  a  lotating  brush,  to  which  the  waterproofiu 
agent,  which  is  liquid  when  hot  and  solid  when  cold,  j 
supplied  in  the  former  state,  being  evenly  brushed  into  tb 
prepared  fabrics,  while  these  are  being  drawn  over  th 
supporting  bed.  The  fabrics  are  then  shrunk  by  bein 
placed  in  a  moist  and  warm  condition  between  layers  c 
wet  cloths,  or  by  any  other  known  method. — E.  B. 

Textile  Fabrics  or   Yarns ;  Mordanting  and  Dyeivg  — 
[by    Means  of  fiscose].      A.   i'ielding,  Salford.    £og:H. 
Pat.  20,398,  Oct.  12,  190i.  7f|»; 

See  U.S.  Pat.  708,761  ;  this  Journal,  1902,  1230.— E.B. 
United  St.\tes  P.\tent. 


I 


Silk  ;  Process  of  Intensifying  the  Lustre  of .     C.  Stuar 

Paterson,  X.O.     U.S.  Pat.  709,524,  Sept.  23,  190':. 

Skeins  of  silk  are  taken  in  a  damp  state  after  dyeing anl  ^. 
directly   after   treatment   in    a    hydro-extractor,    and    aij  ^ 
stretched   and,  at   the   same    time  turned,   or   turned   an  I 
calendered,  while  they  are   subjected,  in  a  closed  ehauibe'j 
to  dry  air  at  a  temperature  of  about  120'  F.     The  lustre  c 
the  fibre  is  thus  enhanced,  while  its  shriukaoe  is  prevents 

— E.  B. 

EllRATA. 

This  Jcmrual,  1902,  1229,  col.  2,  1.  2.i  from  bottom;  als 
ibid.,  1230,  col.  1,  1..  10  from  top,  for  "pyrosulphate"  reii 
"  pyrobulphite." 

This  Journal,  1902,  1230,  col.  2,  1.  31  from  bottom, /o 
"  to  textile  fabrics  "  read  "  for  textile  fabrics." 


YI.-COLOUEING  WOOD.  PAPER, 
LEATHER,  Etc. 

Mill  Boards ;  Colouring ,  Black.     Papiei-Zeit,  190| 

27,  [77],  2777. 

Method  A.^VouT  kilos,  of  logwood  extract  and  2  kilos.  < 
quercitron  extract  are  dissolved  with  gentle  boiling  i 
30  litres  of  wiiter ;  1--2  kilos,  of  good  starch,  suspends 
in2".'i — 5  litres  of  cold  w.iter,  are  boiled  to  paste  iu  tl 
above  mixture,  1  kilo,  of  glycerin  and  8 — 10  kilos,  of 
casein  solution  (1:6)  being  then  added.  A  first  coatir 
is  given  to  the  board  with  this  solution.  For  the  eecoi 
coating,  7  kilos,  of  casein  are  dissolved  in  42  litres  ■ 
water  with  700 — 800  grms.  of  ammonia  (casein  tolutio 
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6);  to  this  arc  then  added,  in  the  following  order: — 
lO  "riDS.  o(  potassium  biehromate,  boiled  in  3 — +  litres  of 
ater ;  130  grms.  of  copper  sulphnte,  dissolved  in  2  litres 
'  water,  with  the   addition  of  1  •  5  litres  of  ammonia  and, 

necessary.  -  litres  of  glycerin.  Ou  the  application  of 
lis,  the  dull  first  coat  acquires  a  deej)  black,  washable 
stre. 

Method  B. — Sodium  silicate,  logwood  paste,  and  shellac 
ilutiou,  with  a  little  Marseilles  soap,  when  mixed  in 
litablc  proportions  give  with  one  coating  a  black,  which 
av  be  rendered  more  lustrous  and  washable  by  polishing, 
ter  drying,  with  a  brush  rubbed  in  paraffin  wax. 

Mtlliod  C. — '2  kilos,  of  shellac  and  1  kiln,  of  logwood 
;tract  are  steeped,  in  a  closed  vessel,  with  2  litres  of 
nmonia  and  10  litres  of  water  for  24  hours,  and  then  dis- 
ilved  at  a  moderate  heat,  ^larseilles  soap,  0'25 — O-o 
lo.,  dissolved  in  water,  is  then  added,  together  with 
iScient  potassium  ehromate  solution  to  give  the  paste  the 
oper  shade  of  black  (too  much  ehromate  decreases  the 
stre).  The  presence  of  shellac  ensures  the  washing 
lalities  of  the  colour.  — J.  F.  B. 

EXGLISH  Patkxt.  . 

'all  Coverings ;   Washable,  Embossed  .      R.  Volker, 

Buda  Pesth.     Eiig.  Pat.  22,461,  Xov.  7,  1901. 

MOULD  composed  of,  e.g.,  glue,  plaster  of  Paris,  or  sul- 
lur,  and  prepared  from  a  model  of  the  design  to  be 
produced,  is  tilled  with  a  plastic  mi.Kture  of  magnesium 
iloride,  gypsum  or  chalk,  asbestos,  magnesite,  and  dextrin, 

which  pigments  may  be  added  if  desired.  A  backing 
■  paper,  te.xtile  tissue,  sheet  zinc,  or  wood,  is  pressed  upon 
e  plastic  mass,  which  is  then  allowed  to  harden.  When 
e  mass  is  completely  set,  the  fabric  produced  is  withdrawn 
om  the  mould,  and  is  ready  for  use. — K.  B. 


VII.-ACIDS.  ALKALIS.  AND  SALTS. 

ceanic  Salt  Deposits;  Formation  of  Langheinite.  J.  H. 
vant  Hoff,  \y.  .Meyerhoffer,  and  F.  G.  (.'ottrell.  Preuss. 
Akad.  Wiss.  Berlin,  Sitz.  Ber.,  1902, 15,  27G— 2S2. 

HoviTE,  K..Mg(S04)o.6HjO,  is  converted  into  leonile, 
jMg(S04)j.'4H„0,  at' 47-5°  C.  or  41°  C,  according  as 
iSOjOr  MgSOa  is  present  in  excess.  Further  dehydratiou 
:curs  at  72  •  5°  V.  ;  the  product,  however,  is  not  Inngbeinitc, 
.,Mg.,(SOJ|,  but  a  complex  of  the  formula,  K.,.\Il'j(S04)5. 
i,0.  The  conversion  of  leonile  into  langheinite,  which 
Iter  occurs  in  the  Stassfurt  salt-beds,  takes  place, 
■cording  to  the  equation  : — 

2K2Mg(S04)o.4H20  =  KoMgsCSO,)^  +  KoSO^  +  SH^O, 

I  heating  in  a  scaled  tube,  the  transition  temperature  being 
)0ut  89°  C.  The  formation  of  limgbeinite  from  Itunite  and 
agoesium  sulphate, — 

K,Mg(S04)2.4H.p  +  ^rsS04.6H.,0  = 
K2M'g.(s64)3  +  lOHjO, 

ies  place  above  61°  C.  Langheinite  can  be  obtained  from 
solution  saturated  with  IvjSt )4  and  MgS04  at  8.3°  C.  or 
lOve,  but  a  better  method  consists  in  adding  magnesium 
dnriileas  a  ilehydrating  agent,  and  subsequently  extracting 
with  alcohol.  The  temperature  of  formation  oi langheinite 
om  leonite,  which  is  lowered  from  89"  to  61°  C.  by  the 
■esence  of  magnesium  sulpnate,  falls  to  37°  (-'.  in  a  solution 
iturated  with  common  salt,  and  this  is  probably  the  lowest 
mperaturc  at  which  it  can  have  been  deposited  in  the 
tassfurt  beds. — A.  S. 

'erroeganide  Manufaeture  at  the  Hague  Gas-Works.  .T. 
Rutten.  Het  Gas  ;  through  J.  Gas  Lighting,  19U2,  80, 
[2055],  879— 882. 

■>"  the  Bueb  process  for  the  recovery  of  cyanogen  from 
)al-gas  (see  Eng.  Pat.  9075,  I898;"this  JourBal,  1899, 
rO;  also  this  Journal,  1900,939;  1902,  102C),  the  final 
rnducis  are  a  pressed  cake  containing  the  cyanogen  in  the 
>rm  of  insoluble  ammonium  ferrocyanide  (this  Journal, 
JOO,  999),  and  a  lye  containitig  ammonium  sulphate.     The 


application  of  this  process  is  not  feasible  in  works  in 
which  concentrated  "  ammoniacal  liquor  "  is  produced,  since 
all  the  ammonia  combined  as  suli>hate  would  have  to  be 
liberated  by  means  of  alkali,  and  the  cost  of  producing  the 
concentrated  liquor  would  be  greatly  increased;  also,  great 
care  is  required  in  the  working  up  of  liquors  containing 
high  and  varying  proportions  of  ammonia. 

In  the  author's  process,  which  is  in  practical  operation  at 
the  Hague  Gas  Works,  the  final  [iroducts  are  concentrated 
•'ammoniacal  liquor,"  containing  1.") — 20  per  cent,  of 
ammonia,  chiefly  combined  as  carbonate  and  sulphide ; 
liquor  ammoniie  containing  about  25  per  cent,  of  ammonia  ; 
and  potassium  ferrocyanide  (99  per  cent.).  In  carrying 
out  the  process,  basic  ferrous  carbonate  is  prepared  by 
mixing  hot  solutions  of  ferrous  suli>hate  (1,320  lb.)  and 
sodium  carbonate  (60G  lb.),  allowing  to  stand,  and  washing 
the  precipitate  with  water,  in  the  mixing  vessel,  till  free 
from  sulphates.  The  precipitate  is  then  agitated  with  from 
6i;o  to  1,320  g;ills,  of  water,  and  from  060  to  1,320  lb.  of 
potassium  carbonate,  and  the  mixture  run  into  the 
cyanogen  extraction  apparatus.  After  the  extraction  of 
the  cyanogen,  the  liquor  is  run  into  a  settling  vessel,  the 
precipitate  of  iron  sulphide,  ammonium  ferrocyanide,  and 
Prussian  blue  allowed  to  deposit,  and  the  clear  lye  contain- 
ing 4 — 5  per  cent,  of  ammonia,  chiefly  as  sulphate  and 
carbonate,  treated  in  a  special  Feldmann  ammonia 
extraction  apparatus.  The  condensed  vapours  produce  a 
concentrated  ammoniacal  liquor  containing  1.") — 20  per 
cent,  of  ammonia.  In  the  residual  liquor  m  the  still,  a 
small  quantity  of  a  precipitate  containing  cyanide  is  formed. 
This  is  separated  by  filtration,  and  the  liquid  is  then  con- 
centrated and  the  potassium  ferrocyanide  crystallised  out. 

The  precipitate  containing  iron  sulphide,  ammonium 
ferrocyanide,  &.e.,  after  the  clear  liquid  has  been  separated, 
is  filter-pressed  and  distilled  with  caustic  pota.sh,  the 
ammonia  evolved  being  collected  in  distilled  water  for  the 
production  of  liquor  ammonia:.  The  residue  in  the  still  is 
filter-pressed,  potassium  ferrocyanide  recovered  from  the 
lye  by  crystallisation,  and  the  press-cake,  if  the  mass  has 
not  been  too  strongly  oxidised,  used  over  again  for  cyanogen 
extraction. — A.  S. 

Foul  Ga.'ie.'!   evolved  in   the   Sulphate  of  Ammonia  Manu- 
faeture ;  Hemoval  of  Sulphuretted  Hydrogen  from . 

[Hemingway's  Process.]  Chief  Alkali  Inspector's  Thirty- 
eighth  Annual  Report,  1902.  (See  also  this  Journal, 
1902,  II 36.) 

FuRTiiEK  experiments  have  been  carried  out  in  the  Chief 
Inspector's  laboratory  on  the  reactions  occurring  in  Hemin"'- 
way's  process  for  the  removal  of  sulphuretted  Indrogeu 
from  the  foul  gases  evolved  in  the  sulphate  of  ammonia 
manufacture  by  the  use  of  sulphite  of  iron  (see  Thirty- 
seventh  Annual  Keport,  1901.  20—21,  and  also  this 
Journal,  1900.  442.  Hemingway,  Eng.  Pat.  9432,  1S99). 
Mr.  Hemingway  Las  more  recently  pointed  out  to  the 
Chief  Inspector  that  a  statement  (p.  2 1  of  Thirty-seventh 
Annual  Report)  of  what  occurs  in  the  laboratory  experi- 
ments, indicating  that  "  a  material  loss  of  sulphur  takes 
place  through  formation  of  thiosuiphate,  the  sulphur  in 
which  is  lost  as  far  as  the  process  is  concerned,"  is  not 
applicable  to  what  takes  place  on  the  working  scale,  where 
he  has  fimnd  that  ferrous  thiosuiphate  is  quite  as  efficient  as 
sulphite  in  absorbing  sulphuretted  hydrogen  from  the  g.aseous 
mixture  ascending  his  purifying  column.  Experiments  made 
by  Mr.  Linder  in  the  Chief  Inspector's  laboratory  proved 
the  correctness  of  Hemingway's  view.  In  the  experiments, 
two  theoretical  hypotheses  were  followed  and  examined, 
broadly  represented  by  the  two  equations  given  in  this 
Journal,  1902,  1136.  This  resulted  in  the  rejection  of  the 
first,  fi;.,  FeSA  +  3H.8  =  FeS  +  4S  +  3IL,0,  since  the 
black  precipitate  produced  by  the  action  of  sulphuretted 
hydrogen  on  ferrous  thiosuiphate  solution,  was  quite 
insoluble  in  dilute  hydrochloric  acid,  and  yielded  no 
HoS  with  exce.-s  of  the  acid.  The  second  equation,  viz., 
FeSjOj  +  3H„S  =  FcSo  +  SH^O  +  3S,  however,  affords  a 
full  and  adequate  explanation,  quantitative  and  qualitative, 
of  the  reactions  taking  place.  It  is  pointed  out  that, 
"  taking  the  sum  of  the  reactions,  starting  with  sulphite 
of   iron   ai-d   sulphuretted   hj'drogen,  in   such   a   tower  as 


1278 


JOURNAL  OF  THE   SOCIETY  OF  CHEMICAL   INDUSTEY. 


[Oct.  81. 1M2 


Hemingway  describes  (loc.  cit.),  a  mixture  of  ferrous 
sulphide  and  bisulphide  with  free  sulphur  might  be 
expected  as  the  insoluble  products  at  the  font  of  the 
tower.  These,  if  collected  on  a  filter-bed  of  jiyrites  smalls, 
would  jrive  a  mass  rich  in  sulphur  and  therefore  of  use  to 
the  suliihurie  acid  maker,  and  the  calcined  ferric  oxide  in 
a  state  of  fine  division  suitable  for  mauipulation  by  the 
colour  maker." — A.  S. 

Sulphur  in  Coal  and  Pi/riles  ;  Determitiiilion  of . 

A.  Keitlinger. 

Sec  under  Will., page  1298. 


Ozone;  Reactions  and  Preparation  of , 

aud  C.  Mentzel. 

See  under  XXIII.,  pac/e  1297. 


C.  Arnold 


English  Patents. 

Carbonate  of  Lime  obtained  in  the  Becovery  of  Sulphur 
from    Alkali    Waste,   and    conmwnli/     called    "  Chance 

Mud";   Utilisation  of .     A.  Mason,  Chester.     Eng. 

Pat.  21,314,  Oct.  24,  1901. 
The  waste  carbonate  of  lime  is  pressed  and   moulded  into 
blocks,   which   arc  ground  with   salt  cake   and   coal,  with 
water  or  milk  of  lime,   and  then    formed    into  bricks,  or 
dried  in  heaps,  for  making  black  ash. — E.  S. 

Cyanogen    Group ;     Treating   the    Spent    Gases    resulting 
from  the  Manufacture  of  Sulphate  of  Ammonia,  for  the 

Becovery  of  the  .     A.  H.  Godwin  and   P.  A.  Keil, 

Margate.  Eng.  Pat.  2456,  Jan.  10,  1902. 
The  gases  are  passed  through  a  solution  of  an  iron  ealt, 
such  as  iron  chloride  or  sulphate,  to  which  "  a  percentage 
of  sodium  or  potassium  hydrate  or  carbonate"  has  been 
added;  the  alkali  fcrrocyanide  formed  may  be  crystallised 
out,  or  Prussian  blue  may  be  produced  by  addition  of  a 
suitable  ferric  salt. — E.  S. 

Chlorates  and  Perchlorates  ;  Electroh/tical  Manufacture 

of .     P.  L.  E.  Lederliu.     Eng.  Pat.  14,387,  June  2j, 

1902. 

See  under  XI.  A.,  page  12S2. 

United  States  Patents. 

Ammonia  Generator.  J.  A.  Young,  Assignor  to  C.  Doersch, 
Trustee,  Nyack,  Kew  York.  U.S.  Pat.  709,846,  Sept.  23, 
1902. 
The  generator,  intended  for  the  production  of  ammonia  water 
for  laundry  purposes,  &.C.,  consists  of  a  solid  inner  core  of 
caustic  soda  or  lime,  contained  loosely  within  an  outer 
enveloping  sphere  of,  preferably,  ammonium  carbonate, 
through  which  are  channels  to  the  inner  space,  nearly 
tangential  to  the  spherical  core,  so  that  when  the  generator 
is  placed  in  the  water  to  be  ammoniated,  the  rush  outwards 
of  the  gas  generated  by  the  percolation  of  the  water  within 
may  cause  a  rolling  motion  of  the  sphere.  The  apertures 
to  the  channels  are  covered  by  caps,  which  may  he  per- 
forated ns  required.  The  generator  receives  two  coats, 
•'  relatively  insoluble, "  the  inner  of  paraffin,  and  the 
outer  coat  of  a  jireparation  of  gelatin  aud  chromic  acid, 
for  instance. — E.  S. 

Magnesium  Peroxide ;  Process  of  Making  .     E.  Elias, 

Berlin.     U.S.  Pat.  709,086,  Sept.  IG,  1902. 

BARnirt  peroxide,  previously  hydrated  by  prolonged 
trituration  in  water,  is  brought  into  a  very  fine  state  of 
division,  then  suspended  in  water,  and  treated  with  a 
magnesium  salt,  such  as  the  chloride,  the  presence  of  a 
little  hydrochloric  acid  being  desirable.  The  magnesium 
peroxide  is  then  filtered  off,  washed,  and  dried. — J.  F.  B. 

Sodittm   Peroxide;  Process   of  Compressing   .     G.  P. 

Jaubert,  Paris.     U.S.  Pat.  709,490,  Sept.  23,  1902. 

See  Eng.  Pat.  17,JC1,  1900;  this  Journal,  1901,  43. 

—J.  E.  B. 


Cijanate    of    Potassium ;    Producing     .      S.    Zucl 

schwerdt,   Leopoldshall,   Germany.     U.S.  Pat.  709  57 
.Sept.  23,  1902. 

The  mixture  of  salts  (potassium  cyanale,  cyanide,  ar 
carbon.";te)  obtained  from  the  synthetic  cyanogen  processe 
is  made  into  a  mash  with  suihcient  water  to  dissolve  tl 
potassium  carbonate,  at  a  temiierature  not  exceeding  66°  C 
and  the  residual  fuUs  are  treated  with  sufficient  water 
dissolve  the  cyanide,  at  a  temperature  between  —  18'ai 
+  5'  C,  potassium  cvanate  remaining  practically  undif 
solved.— E.  S. 

Chlorine  Gas  ;   Generator  for .     T.  Edwards, 

Sebastopol,  Australia.  U.S.  Pat.  709,004,  Sept.  16,1905' 
The  generator  is  a  semi-cylindrical  iron,  lead-lined  vesst 
adapted  to  sustain  considerable  pressure,  and  mounted  c 
trunnions,  so  as  to  be  free  to  oscillate.  The  cover  has 
central  opening  surmounted  by  a  dome,  for  admission  i 
acid,  and  for  the  chlorine  exit  pipe,  and  other  openings  fl 
charging  and  <lischarging,  lead  washers  extending  aroai 
their  edges,  with  devices  for  closing. — E.  S.  ,i 


VIII.-6LASS,  POTTEKY.  ENAMELS 

Stoneware  [Pottery~\Glaze ;  Formation  of  Sedimentin 
M.  Heim.     .Sprechsaal,  35,  [35],  1337—1338. 

The  frequent  tendency  to  deposit  sediment,  exhibited  '" 
stoneware  glaze,  may  occasionally  be  remedied  by  addii 
crude  plastic  clay,  kaolin,  white  lead,  or  chalk  to  the  ma 
previous  to  the  final  grinding,  or  by  increasing  the  densii 
or  viscosity  of  the  liquid  portion  cf  the  glaze  with  guj' 
dextrin,  syrup,  milk,  blood,  borax,  boric  acid,  or  acetic  ac[ 
Cases  are,  however,  known  where  the  sediment  hecom' 
hard  aud  cannot  be  redistributed  without  regrinding,  t;' 
result  cf  which  treatment  is  to  increase  the  tendency  ' 
harden.  This  effect  of  excessive  grinding  would  seem  to  i' 
due  to  a  partial  dissociation  of  the  glaze  constituents,  wi*i 
formation  of  basic  silicates  that  are  more  or  less  solubleil 
water,  and  capable  of  setting  hard  in  conjunction  with  ott' 
siliceous  materials.  That  this  is  actually  the  case  has  be 
demonstrated  by  the  author  w"ith  a  glaze  fritt,  which,  afi 
grinding  with  water  for  10  days,  gave  a  decided  .alkali 
reaction  to  test  paper,  whereas  neither  the  original  fritt  d 
any  of  the  materials,  such  as  chalk,  white  lead,  or  miuiiili 
added  in  grinding,  gave  any  such  reaction.  A  voIumet|' 
determination  of  the  alkalinity,  performed  with  acid  ■ 
presence  of  phenolphthalein  as  indicator,  revealed  tj|i 
presence  of  4 '8  grms.  of  free  alkali  in  25  c.c.  of  gy 
(fritt :  water  =  1 : 1  j)  ;  and  this  ground  glaze  set  so  hard' 
the  mortar,  within  a  short  time,  that  the  porcelain  ba" 
were  fixed  as  though  embedded  in  cement.  ( )n  stirring 
a  portion  of  the  sediment  with  water,  it  proved  difficult 
moisten,  drawing  out  in  long  ropy  threads;  but  on  gradua 
neutralising  the  alkali  with  a  free  acid,  the  viscosity  m 
proportionally  reduced  .and  finally  disappeared. 

This  experiment   indicates   the   remedy  for   the  faultti 
question  ;    namely,   that   the   frit    should   not   be    grou' 
longer  than  is  necessary  to  obtain  the  proper  degree  of  fii 
ness.     In  regrinding  the  solidified  deposit,  a   little  hyd 
chloric  or  nitric  acid  (free  from  iron)  should  be  added  to  i 
solid  glaze,  the  proportion  not  exceeding  half  a  litre  of  30 
acid  per  100  kilos.     The  excess  of  acid  is  afterwards  wast 
out   by  decantation,  and  the  glaze  will  be  fit  for  use. 
simpler  remedy  for  practical   use,  however,  is  to  neutral' 
the    alkali  with   a   soluble   salt  of  an  alkaline  earth,  i 
barium   nitrate,    which   at   the  same  time  precipitates  i 
insoluble  silicate.     On  stirring  up  such  a  salt  with  the  gin, 
the  sediment  is  quickly  and  completely  dissipated. — C.  IS 


United  States  Patent. 


Silvering   Gla 
Penn 


;  Trough  for .     C.  Laval,  Pittsbu. 

U.S.  Pat. "709, 336,  Sept.  16,  1902. 

The  trough,  for  use  in  the  silvering  of  sheet  glass,  has  > 
inclined  bottom,  and  is  provided  with  an  impennca; 
lining  and  a  contracted  outlet. — J.  W.  H. 


let.  :il.  IH"!:.] 
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IX.-BUILDING  MATEKIALS.  CLAYS, 
MOKTARS.  AND  CEMENTS. 

imp    Wiillx  :      'I'm-     Coiilini/  for     .        Moorman. 

(^eutr.  -  lil.  <lt'r  ISauverwaltiiug  ;  througli  the  J.  Giis 
I.iglitiug,  11102,  80,  [20o3],  T:!'.I. 

IE  Willi  i.<  first  scraped  ami  bruslieil  clcau,  aud  the  joints 
ared  to  a  depth  of  about  (i-4  in.  Ijarge- headed  nails, 
iiut  2'3  ins.  lou^,  are  then  driven  into  the  joints  of  the 
irses  at  intervals  of  about  4  ins.,  the  head  of  the  nail 
ug  ()•;!  in.  from  the  mnsonrv.  Two  coats  of  hot  tar 
•text  applied,  and  finally,  a  coat  of  cement  :s  l.nd  ou 
•  tar  in  the  ordinary  manner,  care  bein^;  taken  that  the 
Is  are  covered  \\ell.  to  prevent  them  from  rustin;i.  The 
■rage  cost  is  about  3s.  StI.  per  scjuare  yard. — A.  S. 

iiiie  Sandstone  ;  Artificial .     .1.  (ias  Lighting,  1902, 

80,  [i;0il],6li'.'. 

IT  sand  is  nii.ved  with  powdered  quicklime,  and  a  certain 
iiitity  <if  water  added  at  a  temperature  a  little  below 
liug  point.  'I'he  mixture  is  spread  out  in  a  closed  vessel 
il  the  lime  is  completely  slaked,  aud  is  then  heated  with 
.erhcJited  steam.  The  pulverulent  mass  ohtaijied  is, 
ure  inouldinf;,  treated  with  steam  in  a  luixi  r,  and  then 
imitted  to  the  action  of  f;aseou9  hydrotiuoric  acid  in  the 
leninj,'  apparatus.  It  is  claimed  that  the  artificial  stone 
duced  will  withstand  the  effects  of  water,  air,  and  fire. 

—A.  S. 

nefits  ;     Inspection     (ind     Testing    of    .        1*.     Ij. 

lumphrey.  .1.  Franklin  lust.,  l'J02,  43,  [I],  23—42; 
2],  93—99. 

the  conclusions  drawn  liy  the  author  from  the  results  of 
investigations,  it  is  pointed  out  that  the  cement  made  in 
nv  kilns  is  a  comp:irativeIy  new  article,  the  properties 
which  are  not  yet  completely  known.  This  cement 
icus  very  rapidly,  and  develops  preat  sirength  in  a  very 
rt  time,  but  it  has  been  observed  that  there  is  a  period 
he  hardening  when  the  tensile  strength  falls  off  con- 
-rably,  both  in  the  ea>e  of  neat  cement  and  of  sand 
-tures,  thouoh  to  a  lesser  degree  with  the  latter.  Tlie 
11-  falling-iiff  does  not  occur  in  compression  tests.  The 
it  strength  quickly  attained  by  cements  made  in  rotary 
s  i^  fiuthcr  increased  during  the  early  stages  by  the 
ilion  of  sulphate  tif  lime,  and  it  is  claimed  that  the  ( 
(id  of  apparent  retrogression  occurs  when  the  effect  of 
sulphate  is  neutralised,  aud  that  the  real  strength,  due  ' 
the  forniJtion  ot  the  silicates,  .still  continues.  The 
iiettes  which  sht)  v  a  hiss  of  strength  are  perfectly 
uil  and  hard,  and  pre^etit  no  evidences  <if  unsoundness 
disintegraiiou.       The    loss    of  tensile    strength    during 

I  U'uing  is  probably  due  to  crystallisation,  and  the  reason 
t  loss  ts  t'rr-ater  with  neat  cetnent  than  with  sand  mixtures, 
iihat  the  voids  in  sand  mixtures  enable  the  e\pdn>ioD, 
fduced   by   the  process  of  crystallisation,  to   take  place 

I I  less  injury  to  the  adhesive  qutilities  of  the  cement. 

he  author  considers  that  the  proper  method  for  ascer- 
'  iiig  the  real  strength  of  cement,  especially  at  the  end 
'  Itui^  period  of  time,  is  by  compression  tests.  Tension 
t  s  should  be  used  for  the  purpose  of  determiniii!.'  the 
I  'ive  value  of  shipments  of  cement,  and  should  be 
(fined  to  tests  n<ii  exu-nding  over  more  than  2H  days 
( ■  also  this  .Tournal,  1902,  .S31).— A.  S. 


Cement  Analysis;  \(tle  on  .     1{.  !•".  Young  and 

1!.  1'.  liakei. 

See  under  XXIII.,  page  129K. 

E.NGLISIl    I'vri'NTS. 

'  "u;/  Ufichn.  Pof'eru,  Malt,  Cores  far  Foundrtf  Work, 

'lil  llie  like  ;  Flours  for  .      .1.  A.  Mobbeiley,  iStour- 

ulge.     Kng.  I'at.  I's.l.jf,  Sept.  11,  1901. 

I    drjing  floor  cinisists  of  a  layer   of  steam   pipes   with 
1  t  and  out  et  chan  bcr«.--.y.  \V!  H. 


Mortar,  Concrete,  Arlificial  Stone,  and  the  like;  Composi- 
tions  applicable    as   .     G.    le    Uoy   de   Lencheres, 

Vierzon,  France.     ling.  I'at.  19,04."),  Sept.  ^4,  1901. 

See  ir.S.  I'at.  702,140,  1902;  this  .lourual,  1U02,  973. 

— \V.  C.  H. 

Cement  for  liindiiio  Pii/menls  or  other  Pliant  or  Moutdable 
Substances;  Manufacture  of  a  Non-Hi/grcsrnpic  Co- 
hesive Medium  or .      L.  Grote,  London.      Kng   I'at 

I        20,889,  Oct.  18,  1901. 

Tub  precipitate  obtained  by  .adding  a  concentrated  solution 
of  zinc  chloride  to  a  solution  of  an  alkali  silicate  of  40  B.  is 
washed  free  from  alkali  salts,  to  render  it  uoa-hygroscopic, 
and  is  presjed.  The  mass  is  then  stirred  in  a  nearly  boiling 
alkali  silicate  solution  of  40Mi.,  to  which  an  equal  volume 
of  water  has  been  addef.  The  product  is  evaporated  to 
expel  the  greater  part  of  the  water  present,  and  is  then 
available  for  the  purposes  of  the  invention. — K.  S. 

Kilns;   Pircprimf  Lining    or   Facing  Material  for ; 

also  applieahlefor  other  Purposes.     H.  H.  Lake.  London. 
From  Portland  (Jenient  I'abrik  Hemmoor  and    1'.  F.  Va- 
leiir,   both  of   IlemiTiOor,   (iermany.     En"-.    I'at    "^l  G16 
Oct.  28,  1901.  ^  •        >       7 

Portland  cement  clinkers,  in  place  of  broken  stones, 
gravel,  or  coarse  sand,  are  mixed  with  ground  Poitland 
cement,  moistened  with  water,  and  stamped  down  in  the 
interior  of  the  kiln  or  the  like,  which  is  immediatelv  heated 
or  tired.  The  claims  also  include  the  manufacture  of 
retorts,  muffles,  crucibles,  and  the  like  from  this  fireproof 
material— W.  C.  H. 

United  St.\tes  Patents. 

Wall  Finish,  and  Process  of  Making  same.  G.  \V.  Wo- 
dicka,  St.  Louis,  Miss.,  U.S.A.  U.S.  I'at.  709,188,  Sent. 
10,  1902.  ^ 

A  i.usTREi.Kss  non-peeling  wall  finish  is  claimed.  2,000  lb. 
of  powdered  marble  are  added  to  a  solution  of  4  lb.  of 
gum  tragacanth  in  4  2  galls,  of  water.  The  mixture  is  dried 
and  reduced  to  an  impalpable  powder.  Finally,  20  lb.  of 
ainui  and  SO  lb.  of  glue  are  added.— J.  W.  IL 

('iirl.orunilnm  Articles  [{Icfraclorg  Bricks,  i(;-c."l,  and 
Process  of  Making  same.  F.  J.  Tone,  Assignor  ^to  the 
Carborundum  ('o.,  both  of  Xiagara  Falls,  Pa.  U.S.  Pat. 
709,808,  Sept.  23,  1902. 

.A.uoKPHOtis  boron  carbide,  or  a  mixture  of  it  and  the  crude 
materials  of  which  'he  carbide  i-i  made,  is  compressed  into 
a  i-oliercnt  form  aud  crystallised  by  subjection  to  intense 
beat,  which  ecniverts  it  into  a  crystalline  and  porous 
cailinrundum.  —  G.  IL  K. 


X.-METALLURaY. 

Moisture  in  Lake  Snjierior  Iron  Ore.     N.  I".  IIulsl. 
Fng.  ami  Mining  J,,  1902,  74^  [10],  302. 

Tin;  author  poiLls  out  that  of  the  20, .'589,393  tons  of  iron 
ore  shipped  from  the  Lake  Superior  region  in  1901,  S8  per 
Cirnt.  consisted  of  soft  hematites,  whilst  about  4(j  per  cent, 
contained  10  per  cent,  or'more  of  moisture.  A  considerable 
.saying  of  freight  would  be  effected  by  drying  ores  con- 
taining such  large  proportions  of  moisture,  and  although 
il  has  been  found  not  to  be  advantageous  to  remove  all  tlie 
m,>isfurc  from  soft  hematite  ores,  prior  to  shipment,  owisH' 
to  tfe  dust  lossi-s  and  inconveniences  which  \\oiild  ensue  in 
luinoling,  yet  fi  per  cent,  of  niois'iirc  may  be  rcinoved 
without  deuiment  troni  all  soft  hematites  coiitaiaiiig  10  per 
[■cut.  or  more  of  moismre,  where  the  physical  structure  of 
the  ore  ~liows  a  more  or  less  coarse  grain.  The  total  cost, 
iiiciiiding  ir.teicst  and  eovt  of  installation,  of  removing  such 
a  proportion  of  the  mnistuiv  is  etimated  at  about  (J  cents 
per  Ion,  whilst  tlie  saving  of  freight  with  the  ores  in 
iiuest'oii  would  \ary  from  10' j  to  14    1  cents  per  ton. 

— A.  S. 
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Gold  Preci/>itaiion  hi/  Zinc  Dust.      O.   A.   Packard.     J. 
Cheni.    and   .Metall.    Hoc.   of  S.    Africa,    19(12,    3,    [4], 

:u—sr,. 

].\  reply  to  the  (liscus.iioii  on  his  jiaper  (see  this  Journal, 
1899,  922  and  1(122),  the  author  states  that  the  zi::c  dust  used 
contains  about  90  per  cent,  of  Zu  and  costs  at  present  .">  dols. 
per  cvt't. ;  samples  of  American  manutactur*'  coutainintr 
only  CO  per  cent,  of  Zn  were  not  snrticiently  pure.  Tliu 
amount  used  depends  upon  the  ore,  and  is  not  proportionate 
to  the  amount  of  gold  and  silver  present,  but  averages 
about  1 .';  lb.  per  ounce  of  gold  recovered.  It  is  usual,  after  a 
cle.an-up,  to  add  a  quantity  of  zinc  dust  to  the  first  tank- 
charge  to  be  precipitated.  .\t  the  Mercur  mill.  30  lb.  are 
thus  used  for  a  30-tou  charge,  20  lb.  are  addcil  on  the 
second,  and  from  5  to  Id  lb.  on  each  subsequent  charge. 
The  solutions  are  always  drawn  off  about  8  ics.  aliove  tlie 
bottom  of  the  tank,  and  a  portion  of  the  zinc  remains 
therefore  at  the  bottom  ;  thus  there  is  always  an  excess  of 
zinc  in  subsequent  charges,  although  less  is  then  aetuall\ 
added.  'J'his  practice  leads  to  economy  in  zinc  eon- 
sumption.  The  cubic  contents  of  the  vats  used  are 
probably  six  times  as  great  as  those  of  the  zinc  bo.\es  used 
in  the  other  (shavings)  process  to  treat  the  same  (juantity 
of  material.  The  dust  ])rocess  ensures  a  more  complete 
precipitation  in  less  time  thau  is  customary  with  the 
shavings  process  in  the  case  of  dilute  solutions,  but  is  not 
necessarily  in  all  cases  preferable. — W.  (1.  M. 

Gold  Indiixlri/ ;   Viiluv  of  the  liesidiiul  I'laducts  nf  tlie 
Dijnamitf  Fiuiory  fur  the .     \V.  ( Mullen. 
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Aluminium  ;  Alloys  of .     L.  Gaillet.     Hull.  Soe. 

d'Encour.  pour  L'lnd!  Nat.,  1902, 101,  [2],  221—273. 

The  author's  experiments  were  made  with  a  view  to  isolati' 
the  compounds  of  various  metals  with  alimiinium.  to  study 
their  properties  and  to  ascertain  what  role  they  play  in  tlie 
constitution  of  the  alloys.  The  results  obtained  are 
.summarised  as  follows:  — 

The  compounds  isolated  ^-ere:  — 

(1)  With  tungsten,  Al^W  and  -M.-jW  in  the  form  of 
crystals,  and  AI\V^;  in  the  form  of  a  crystalline  powder 
insoluble  in  itqua  regiit. 

(2)  With  molybdenum,  ALMo,  .MMo,  and  .\l-Mo  in  the 
form  of  crystals,  and  .MMo^  as  a  crystalline  powder. 

(3)  Witii  copper,  the  three  com|iounds  described  by 
Le  Chatelier,  AI2CU,  .\lCu,  and  ,\lC'ii3,  the  first  named  in 
the  form  of  pi-ismatic  crystals. 

(4)  With  tin,  the  two  compounds,  Al.Sn  (maximum  of 
the  fusibility  curve)  aud  Al4Sn,  both  in  the  form  of 
crystals. 

(i)  With  titanium,  the  two  compounds,  .\loTi:,  or  .\lTi, 
arftl  AljTi,  the  first  in  the  form  of  lamella;,  the  second  as  a 
ciystaliiue  powder. 

(6)  With  iron,  the  two  compounds  Te^.M^  ;ind  Fe.Mj  in 
the  form  of  crystals. 

(7)  With  manganese,  two  eouipouuds  analogous  to  those 
of  iron,  JIn.,Al,  and  Mn.Vl,. 

(8)  With  uranium,  the  two  compounds,  r.,.\l.,  and 
U.\I, 

(U)  With  chromium,  Crj  VI  and  <,'r.\l. 

(10)  With  antimony,  the  compound  .Sb-'U,,,  (one  of  the 
two  r.:axima  of  the  fusibility  curve),  which  is  interesting 
im  account  of  its  high  nudtiug  point  (about  y50°  C'.\ 
its  sjiecific  gravity  (2-7  at  20°  C),  and  its  actioti  on  water 
( liberation  of  hydrogen  and  sometimes  even  formation 
of  antimcmy  hydride). 

(11)  With  nickel,  the  compounds  -Ji^Al,  ^\^X\  (?), 
Ni;Al,  and  NiAU 

(12)  With  cobalt,  the  compounds  Co^.M,  Co,.\l  (?). 
Co»Al,  and  CoAl,. 

I  he  author  hns  also  prepared  NiAlj  and  CoAl,;  by  uising 
aluminium  with  niitkel  an<l  cobalt  respectively  ;  other 
experiments  appear  to  establish  the  existence  of  I'e.M  and 
McAl. 


The  accompanying  diagram  represents  the  fusibil 
curves  determined  by  Le  (Tnatelier,  Koberts-.Vusi, 
(jaufhier,  Rollaiid-Gosseli'-i,  iS:c.,  aud  the  author  has  indieat 
on  tliem  the  various  compounds  isolated. 

The  mechanical  properties  of  the  aUoys  examined  ; 
given  briefly  as  follows:  — 

( 1)  The  aluminium  tungsten  alloys  containing  more  th 
.5.1  per  cent,  of  tungsten  are  very  hard.  b;;t  extreme 
brittle. 

(2)  Alloys  of  aluminium  and  molybdenum  are  vi 
similar    to    the    above  ;     those    contiiining    the    coinpou 

AUMo  rapidly  disin 
grate,     on-iiij.     to 
allotiopic    transforu 
tion. 

(3)  .Vliiminiiim  -:, 
alloys  are  malleablej, 

(4)  .V  In  mi  n  in 
uranium  alloys,  wid 
the    limits     exainin 
are  hard  and  brittle. 

(."))  Alloys  conla,| 
ing  more  than  Cj 
cent,  of  iron  and  th 
onnfaiuiiig  G7  per  c«| 
of  in:iiigauese  are 
Itable. 

(G)  -Vluminiu 
chrcuuium  alloys  cl 
faining  more  than 
or  less  thaii4.-,perci 
of  ehrouiium  ar«  li 
and  brittle. 

(7)  Aluminiuj 
iiiekel    alloys   coDt| 
ing  between  .'jii  andjl 
per  cent,  of  nickel 
^ery  brittle  and  sloij 
disintegrate;  those  ii< 
taiuing  between  8(1 
9J   per  lent.  of  uiil 
are  extremely  hard,  9_ 
maximum     degree 
harilness  being  attai 
83   per  cent.i 


fa 

iSOO 

^"^ 

■ 

'* 

1300 

» 

V 

k  ft 

'At 

1 

Fe 

At^ 

1  100 

•'•. 

..(, 

'• 

Cu 
■  000 

^/^ 

\ 

is 

900 

^.' 

•^ 

J 

S, 

600 

/ 

Al 

\ 

\ 

TOO 

I 

T 

tl' 

\ 

V 

Sb 

s, 

A/ 

\ 

l:: 

!• 

cJ'' 

.^ 

A 

500 

L 

^> 

■-'■ 

Cl 

%• 

"C 

^'' 

1 

1 

5" 

700 

J 

10     20    30    4Q    SO    60   70    60    90    100 


with 
ui.'kel. 


(S)  Aluminium-cobalt  alloys  containing  between  42 
S3  per  cent,  of  cobalt  art  brittle;  tliose  containing  bet»(: 
83  and  98  per  cent,  are   remarkably  hard,  tl.e  maxim 
degree  of  hardness  being  obtained  with  87   per   cent., 
cobalt.  — .\.  S. 


Iron;  Auahiais  of  — 
See  under  XXIII. 


-.     F.  Bis.-lioff. 
pcii/e  1299. 


Esdl.ISH    P.\TENTS. 

Slcii  ;   Improved  Method  of  AnneuUinj .     K,  A.  It! 

field,  Sheffield.     Kng.'Tat.  10,131,  Aug.  10,  1901.1. 

TiiK  steel  :ir(lcles  are  heated  to  an  aiiprnpriatetenipera(< 
I II ..1   t«  «....!  ...... .:.i.,,...i,i. 1  ..f. , -■... 


then  allowed  to  cool  considerably.  :ind  ;ifter\vards  raises 
a  suit;ible,  but  lower,  temperature  than  at  first;  and,  la 
the  furnace  is  allowed  to  cool  down  slowly  until  the  aru 
arc  cool  enough  to  admit  of  handling,     lu  the  case  of  ij 
articles  containing  abinit  II  •80  per  lent.  of  carbon,  these'i 
first  heated  to  between  850°  and  1100°  (';  allowed  to 
to  between  400°  and  ."JOO"  C. ;  then  heated  to  from  7(ii'' 
S21I''   ('.;    when  the  furnace  is  :illowed  to  cool  .siowl  i 
described. — E.  .S. 

Steel;  Manvfuclun  of .      ];.  A.  ihidlield,  Shclii(. 

Eng.  I'at."l6,132,  Aug.  10,  I'.lol. 

.\.N  imiuovement  on  Eng.  I'at.  27,7.'i3,  1897  (this  JounL 
1899.  4:i),in  which  the  manufacture  of  a  chromimn-nill 
steel,  free  from  or  low  in  manganese,  is  descr'j 
According  to  tie  p  esent  invention,  the  propoitioil 
e.irbon  may  vary  Imm  0-2  per  cent,  upwards,  hut  mut 
always  kept  below  O'G  per  cent. — 1.'.  " 
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lid  and    Preiious   Mi'tals  :     Exlrai'lion   of .,  from 

Hefriirlori)  Ores.  \V.  Ti.  AA'ise,  Lomlou.  I'rom  IJ. 
McKiiieht,    I'hihidelphia,     U.S.A.      Eiig.     Put.    22,549, 

Nov.  s^iyoi. 

-;k  U.S.  l';it.  «9C.4f.',l,  IDOli  ;  thi.s  .rouniiil.  1902,  (il'.l. 

— E.  S. 

inc,  i'admium,  or  Antimotiy ;  Smelting  or  licfiniiiij . 

I.  .\niistrong,  London.     Eiig.  Pat.  1 1,3."59,  June  3,  1901. 

N  iniprovemiMit  on  Eds;.  Pat.  3462,  19i)()  (this  .loiirnal, 
ml,  .'!IJ7),  chiefly  iii  respect  to  the  collection  of  the  zinc 
nies.  which,  iiisteaii  of  heiiifr  passed  ii:to  a  hath  of  molten 
QC,  are  ooUected  a^  dust  in  an  atmosphere  of  raibon 
onoxiile  proceeding  from  the  furnace.  The  gases  carrying 
e  metal  vapour  (zinc,  eadmiuai,  or  antimony),  after 
i^isiug  through  a  column  of  incandescent  fuel,  are  con- 
yed  through  cooled  pipes  to  a  closed  condenser,  a  heavy 
1,  or  the  like,  being  employed  to  tra]i  any  metallic  du-.t,  as 
e  gases  (chiefly  (  ())  leave  the  ( on(lenser  to  he  stored  for 
.rther  use.  The  metallic  dust  i^  compressed  into  blocks, 
!bich,  mixed  with  carbon,  are  sul  ieeted  lo  distillation,  the 
tpour  being  receiveil  in  a  bath  r>f  the  liquiil  metal  in  tlie 
;inner  prescribed  in  the  pre\  iously-named  invention. 

— ]•:.  S. 

nc  Ores;    Reduction  of .     L.  Braunfels,  Frankfovt- 

im-the-Maine.  (JiTmany.  Eng.  I'at.  17,41.'),  -Vug.  ;!0, 
IflOI. 

IE  ores,  after  previous  roasting  if  containing  sulphides, 
e  powdered,  mixed  "ith  coal  dust,  and  formed  into 
iquettes,  which  are  heated  suflicieutly  to  expel  tarry 
liters.  They  are  then  heated  in  an  iron  reduction  vessel, 
ving  a  condenser  and  suitable  connections,  to  a  sufficiently 
,'li  temperature  to  distil  the  zinc,  a  vacuum  being  induced : 
d  finally  a  current  of  an  inei't  gas,  such  as  carbon 
)DOxide,  is  passed  through  to  lead  tlie  zinc  vapour  to  the 
I, denser. — E.  S. 

njiiuj  Bricks,  Potleri/,  Mall,  Cores  for   Foiindn/    W'orli. 

iind  Ike  like ;  Floors  for .     J.  .\.  Jlobberley,  Stour- 

l.ridge.     Eng.  Pat.  18,l.j4,  Sept.  11,  1901. 
.See  lender  '['K.,page  1279. 

.  elals ;  Iinproced  Mel/iod  ofKliininatiny from  Mix- 
mures  of  Metals.     A.  J.  IJoult,  liOndon.     I'rom  the  Ajax 
■.Metal't  ompany,  Philadelphia,  U.S.A.     Eng.  I'at.  17,;i2:., 
l-'Vag.  fi,  1902. 
Ie  U.S.  Pat.  7ii7  5.".l,  1902;  this  Journal,  190-.'.  118.".. 

—v..  S. 

U.viTED  States  Patents. 

■mi;    Process    of  Producing -.     ( ).    Thiei.    Kaiscrs- 

laatern,  Germany.     U.S.  Pat.  7(I9,.'>63,  Sent.  23,  1902. 

Ie process  consists  in  "heating  a  regenerative  furnace  by 
! introduction  of  heated  reducing  gas;  adding  part  of  the 
Ix  to  be  employed  and  heating  same  ;  ..-hutting  off  the 
\i  supply  and  adding  the  charge  of  ore,  carbon,  and  the 
Inaindcrot  the  flux  ;  readmitting  the  gas  and  then  cutting 
Iff  to  allow  of  an  ecinalisation  of  the  temperature  of  the 
Iparatua ;  then  readmitting  the  gas  until  the  desired 
l^ee  of  redaction  is  obtained  j  and  afterwards  adding 
llten  iron  to  take  up  the  reduced  iron." — E.  S. 

les   and    liy-Prodacts    containing    Snlphnr    and     Iron  ; 

''rocesi  of  Trcatina  .     A.    \V'.  Chase,  Avoca,  Iowa. 

'.a.  Pat.  709,745,  Sept.  2:i,  1902. 

process  relates  mainly  to  the  treatment  of  sulphide 
[n  ores,  containing  earthy  ingredients,  wit'i  copper  and 
lier  metals ;  and  also  to  the  ashes  of  sulphide  ores 
furring  as  a  by-produc!  of  the  snlpliuric  acid  manufacture. 
(e  ore  is  firil  roasted  for  tlie  production  of  sulphuric 
il,  and  the  powdered  ash  is  niixci  with  a  small  proporlKui 
jarbonaceous  material ;  the  mixture  is  then  roisted  at  a 
,i-red  heat,  with  mechanical  stirring  and  free  access  of 
To  the  mass,  after   jiowdering.   if  necessary,  sodium 

Ioride  is  added,  in   proportion  "  chemically  ei|uivaleHt  to 


red  heat.  The  product  is  lixiviated  by  hot  water  and  steam 
under  pressure,  and  the  liijuor  and  residue  are  respectively 
treated  tor  their  valuable  constituents,  the  iron  contained 
in  the  latter  being  one  of  these. — E.  S. 

Telliiride  Gold  Ores;   Treatment  of .     \V^  I'elhybridge, 

l-ondon.     U.S.  Pat.  709,O.V7,  .Sept.  10,  1902. 
Si-:i;  Kng.  Pat.  li3S,  1901  ;  this  Journal,  1902,  123.— E.  S. 

Telliiride    Gold    Ores  ;    Pro,-ess    of   Treating   ^;      V,', 

Pcthybridge,    London.       I'.S.    Pat.     709,038,    Sept.    I'U, 
1902. 

Sioi:  Eng.  Pat.   1375,  1901  ;  this  Journal,  19,12, -LiO. -E.S. 

Nickel:  J'rocess  of  Melting  .     H.   L.  Haas,    Assignor 

to  Zucker  and  Levett  and    Loeb  Companj',  both  of  JS'ew 
York.      I'.S.  Pat.  709,218,  .Sept.  10,  1902. 

The  nickel  to  be  melted  and  refined  is  mixed  with"  fuel,"  aiid 
charged  in  ;;uccGssive  portions  into  a  cupola  furnace  already 
containing  strongly  ignited  "fuel,"  through  which,  and 
through  the  entire  column  of  nickel  and  "  fuel,"  air  jn 
large  quantity  and  under  "excessive  pressure"  is  passed 
upwardly,  so  as  to  melt  the  nickel  and  oxidise  any  carbon 
it  may  contain  or  take  up.  The  mixture  of  "  fuel "  and 
granular  nickel  is  so  fed  in  as  to  give  )u-actically  a  cou- 
tinuity  of  melted  nickel  flowing  from  the  bottom  of  the 
column.  The  nickel  thus  melied  and  relined  is  stated  lo  be 
especially  suitable  ftu-  anodes. — E.  S. 

Xichel   and   Copper-Nickel   Ores  ;     Treatment   of . 

('.  Perron,  Home.     U.S.  J'at.  709,277,  Sept.  IK,  1902. 

Poor,  nickel  or  copper-nickel  ores,  such  as  occui'  in 
serpentine  in  the  Italian  Alps,  ard  finely  powdered,  aud 
stirred  with  a  solution  of  an  alkali  sulphide,  or  ammonium 
sulphide,  with  or  without  free  ammonia,  'i'he  liquor  ;s 
collected,  the  residue  washed  with  cold  water,  and  the 
nickel  reduced  "by  means  of  hydrogen  sulphide." — E.  S., 

Alio;/.     1).  P.  .Tames,  Eureka,  III..  U.S..V.     U.S.  Pat. 
709,2CS,  Sept.  10,  1902. 

Tni;  alloy,  intended  to  serve  as  a  substitute  for  gold,  is 
formed  by  fusing  together  api>roximateiy  72  parts  ol"  copper 
9  parts  of  tin,  -1  parts  of  nickel,  2  parts  of  silver,  and  I  pari 
of  aluminium,  all  by  weight.  — E.  S. 


;irt 


A/loi/s  of  the  Alkali  Metals  ;  Manufacture  of  — — .     G. 
E.  Jaubert,  Paris.     I.S.  Pat.  709,4S9,  Sept.  23,  1902. 

A  -mi:;tci;k  of  4  part>  of  potassium  with  1  part  of 
sodium  hydroxide  is  heated  to  between  20O'  and  300*^  C. 
on  an  oil-bath  in  vacuo  ;  on  eoolins,  a  liquid  alloy,  having 
ap|iroxiiiiately  the  composition  XalC.,,  is  found  floating  on 
the  top  of  the  mell.  Accorduig  to  a  second  example, 
'.I  parts  of  sodium  maybe  similarly  heated  with  8  parts  of 
potassium  hydroxide,  the  fluid  alloy  obtained  being 
approximately  XaK.  The  invention  is  not  confined  to  the 
use  of  the  described  proportions.  The  alloys  are  stated  to 
react  in  many  cases  in  which  sodium  is  inert. — E.  S. 

Sul pliide  Ores  ;  Eliminating  tkc   Sulphur  from   .     A. 

Outensohn,  Assignor  to  Sulphur  Eliminatiim   Syndicate, 
Limited,  London.     U.S.  Pat.  709,4.'<2,  Sept.  23,  1902. 

Sek  Kng.  Pat.  13,2G:J,  1900;  this  .loutiuil,  1901,  72?.— E.  S. 


XI.-ELECTEO-CHEMISTRY  AND     ' 
ELECTKO-METALLURaY. 

(^.)— ELECTRO-CHEMISTRY. 

Lead;      Behaciour    of as      Anode     in     Sodium 

Hi/droxide  Solutions ;  and  tlie  Klcctroh/sis  of  Sodium 
flgdriuide  Sidutious  conlaining  Lead.  K.  Fllbs  :ind 
J.  Forssell.  Zeits.  f.  Eleklrochem.,  1902,  8,  [10].  7C,o  — 
772.  .. 

Thk    fjllowlng   are    ilie    i>rlncipal   conclusions   arrived   at. 
A  lead  anode  under  all  conditions  dissolves  in  ciustic  soda 
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solutions  as  a  di-valent  metal.  When  solutions  of  caustic 
soda  containing  lead  are  electrolysed  with  insoluble  anodes, 
lead  oxide  and  oxygen  are  primarily  deposited  at  the  anode, 
but  the  peroxide  is  formed  by  secondary  action.  The 
yield  of  peroxide  in  relation  to  the  current  increases  with 
the  temperature  and  the  rapidity  of  formation  of  the 
f»ei'oxide  is  dependent  upon  the  mattrinl  of  the  anode. 
The  discharged  anions  have  for  the  most  part  the  formula 
lll*bC>^'.  Lead  peroxide  is  formed  on  a  platinum  anode 
at  20°"t'.  at  a  V.D.  which  is  i>-2:i  volt  lower  than  that 
necessary  tor  the  formation  of  lead  oxide  and  oxygen  ;  and 
the  latter  kind  of  dischar<;e  takes  place  at  the  same  P.l). 
as  that  of  another  oxygen  acid  (UPbO/)  on  platinum. 
Lead  peroxide  has,  like  platinum  and  some  other  metals, 
the  property  of  occluding  oxygen,  and  it  is  probable  that, 
■M  a  given  potential,  the  pressure  of  the  occluded  oxygen  is 
tile  same  as  it  is  on  pla'inum.  The  potential  of  the  system 
I'f,  I'bO^  i  normal  XaOH,  I'bd  is  about  ii:i  volt  lower  than 
that  corresponding  to  the  formation  of  PbOo.  Consequently 
the  formation  of  lead  peroxide  ami  tho  re-formation  of 
di-valeut  lead  ions  in  alkaline  solution  is  not  a  reversible 
process, — W.  G.  M. 

f^iiprotts  and  Cupric  Ions.     (i.  Bodliinder  and  ( I.  Storbeck. 
Zeits.  anorg.  Chcm.,  inoii,  31,  1—42. 

When  cuprous  chloride  is  exposed  to  the  action  of  water, 
two  reactions  occur ;  the  [irevailin:;  one  results  in  the 
production  of  euprii'  chloride  and  metallic  copper,  whilst  in 
the  other,  cuprous  hydroxide  and  free  hN'droehku'ic  acid  are 
formed.  The  former  reacticm  is  P'tardeil  by  the  addition  of 
increasing  amounts  of  chlorides,  so  that  in  solutions,  in 
which  the  concentr.-itiou  Asith  regard  to  potassium  chloride 
is  more  than  O'O.j  normal,  cuprous  chloiide  will  dissolve 
without  decomposition.  lu  aqueous  solutions,  cuprous 
chloride  is  present  partly  ionised.  ,'^oIution><  containing 
potassium  chloride  at  concentrations  of  u-u.'i  to  0'4  normal, 
dis.solve  cuprous  chloride  with  formation  of  the  eornpouud 
KCuC'Io :  in  more  concentrated  ihloridu  solution-,  the 
compound  Ko(_'uC1;j  is  fcu'mcd. —  A.  S. 

Aromatic    ^itr(t-Cnittpouiids ;    Iiijfuencc  nf   the     Ctttlwde 

Material  on   the    Etertroltjtic    Jfedttction   of  — .      \V. 

Lob.     Zeits.  f.  Klektroehem.,  I'.IOJ,  8,  [-W]-  '"* — 779. 
This  is  chiefly  a  summaiy  of  work  that  has  been  done  by 
various  workei's  in  the  Held  under  re\  iew.--\\'.  G.  M. 


I   NGI.ISH    I'-ITKNTS. 

Insiffittint/  (^Electric')  and  Acid-Fronf  Miitcriiih  and  for 
Maniifacturiug   various   Articles  ;  Plastic  Compositions 

apjiticah/i:    as   .      R.    .\brey,    Tootiuj;.      Knir.    I'at. 

IH,417,  Sept.  H.  I'JOl 

U.NK-half  part  of  molten  manilla  eopal  is  added  to  7  p;irts  of 
molten  asphalt ;  to  this  mixture  in  a  closed  vessel  a  mixtuie 
coll.^isting  of  5  parts  of  carnaiiba  wax,  1  part  of  paraffin 
wax,  and  i  part  of  ceresin  wa.x  is  added  i;nd  thoroughly 
incorporated  uiulcr  a  pressure  of  a  pou.id  or  two  to  the 
square  iiich ;  the  temperature  i>  then  allowed  to  fall  to 
:iOO"  J'',  and  1  part  of  stearic  acid  stiricd  in  :  4  to  fi  ptirts 
of  loading  material  (asbestos,  wood  pulp,  or  peat  fibre)  are 
finally  added,  when  thi'  mixture  becomes  ready  for  mcmlding 
lo  shape  to  produce  articles,  -^uch  as  battery  cells,  I've. 

—J.  W.  H. 

Jitsntatincj  Composition  for  Electriinl  Pnrposcs,  and  a 
Atelhoit  <f  Appli/inr/  the  same.  J.  \V.  Sankey,  Bdston, 
Mafturdsiiire.     Kng.  I'at.  2:;. '.)'.»(),  Nov.  U,  lilOl'. 

'I'nts  consists  of  a  mixture  <d"  powdered  chalk,  steatite,  or 
wliitinp,  with  flour  pa^te,  or  other  a<ltie>ive  liquid,  of  such 
:t  consistency  that  it  can  be  spia<ed  on  the  surface  to  be 
insulated.— W.  C.  H. 

Jnsidating  liodits  ;  Electric .      H..I.  HaddoD,  London. 

I'Vom  the  "  Pyrisolith  "  Jsolatiug  Materia!  Manufacturing 
(  o..  Ltd.,  Budapest.     Jing.  I'.it.  Ui,tiH.t.  May  I,  ISUi. 

PowDi  Kii>  brittle  insuIatiuL'  material  such  as  gypsum, 
lime,  clay,  mica,  &c.,  is  heated  to  70"- -U)o°  (_'.  and  bilu- 
jninous  material  stirred  in.  in  the  proiiortioi)  of  11 — 7  parts 


to  S9 — 9:i  parts  by  weight  of  powdered  brittle  raateri; 
The  dry  and  loose  poivdiT  formed  is  freul  from  lunii 
heated  to  140' — 1 8U'  C,  and  compressed  in  suitable  mould 

—J.  W.  H. 

/nsulalinr/  Compositions  for  Metallic  Surfaces  or  Win 
J.  \.  Heany,  Philadelphia,  L'.S..\.  Eng.  Pat.  17,74 
Aug.  12,  iyu2. 

PiKROus  or  flakey  asbestos  is  united  to  the  surface  to  1 
insulated  by  a  paste  of  lime  or  its  equivalent  combined  wi 
a  gelatinous  or  gummy  solution.  See  I'.S.  Pats.  703, 1'j 
703,20(1,  and  7113,201,  1902;  this  Journal,  1902.979. 

-\V.  C.  II. 

Elictricai  HalUries  ■^Electrodes).  \^Ili/dnde  of  Coppei 
M.  .T.  B.  .\.  Colletas,  Pari«.  Eng.  Pat.  ]8,2,")G,  Sept.  1 
I'Jiil.     (fnder  Internal.  Conv.,  Feb.  12,  1901.) 

For  employment  in  primary  or  secondary  batteries,  t 
basis  of  which  is  a  ccunbinalion  of  hydride  of  copper,  lea 
and  sulphuric  acid,  the  electrode  holders  are  formed 
agglomerated  retort  earbcm,  or  (.f  any  porous  mater 
which  is  electrically  conductive,  but  is  not  attacked  1 
sulphuric  acid.  The  carbon  for  tlie  cathode  i-  prefcral 
associated  with  arsenic,  and  the  paste  for  the  anode 
formed  by  mixing  red  ler.d,  or  the  like,  with  water  et 
taining  gelatin,  white  of  egg,  dextrin,  starch  or  vegetal 
gums.  The  electrodes  are  pljctd  in  an  aqueous  solution 
copper  strongly  acidulated  with  sulphuric  acid,  and  on  I 
passage  of  a  current  the  copper  is  deposited  on  the  catho 
in  the  form  of  copper  hydride.  When  the  accumulator 
charged  and  the  circuit  closed,  the  sulphuric  acid  attac - 
the  copper  hvdride,  forms  sulphate  of  copper,  and  liberal 
the  hydrogen. — O.  II.  K. 

Anodes;     \ew    Manufacture    if    Carbon    .       [Si 

(Jarbon.^  C.  F.  .\uer  von  Welsbaeh,  Vienna,  ~ 
Pat.  19,468,  Sept.  30,  1901. 

Fi-vMi;  soot  iu  a  £nely  por.nis  condition  is  strong 
compressed  and  rendered  conductive  by  beating  to  incS: 
descence,  and  it  is  stated  that  anodes,  wherein  the  pal' 
that  are  directly  subjected  to  the  action  of  the  current  if 
formed  of  this  substance,  are  capable  of  resisting  the  actji 
of  chemical  reagents,  and  of  offering  a  large  amount !' 
surface  to  the  exciter  They  are  -pecially  suited  for  e' 
plovment  in  the  cerium  accumulator  de-cribed  in  Kog.  11. 
21,ij!:G,  1900;  this  Journal,  1902,  ;24.— G.  H.  1!.  [ 

Secondary  Batteries.    [Actice  Material.]      C.  T.  J.  Opp|' 
mann,  London.     Eng.  Pat.  21,.i62,  Oct.  24,  1901 

Leai>  oxide  is  mixed  with  Trinidad  bitumen  in  solutiotii 
a  hydrocarbon  and  formed  into  a  workable  paste  by 
addition  of  sufficient  dilute  sulphuric  acid.  It  is  clainl 
that  the  bitumen  renders  the  inateiial  harder  or  lU'! 
coherent,  and  also  more  permanently  conductive. — 0.  H 

Chlorates  and   Perchlorales ;    Klec'.rolyticid    Mamifacti! 

of  .     [tfi/drochloric   Acid.]     P.    L.    V..    Leder 

Chedde,  France.  Eng.  Pat.  14,387,  June  2.j,  I'.i 
(Under  Internal.  Conv.,  Jan.  .s.  IUii2.) 

This  method  differs  from  those  described  in  Eng.  1'.- 
17,:!20,  1901,  and  14,38f.,  1902,  and  consists  in  a 
electrolysis  of  a  solution  of  a  corresponding  chloia 
«hil>t  maintain'ng  the  elecliolyte  during  the  whole  'iini 
the  electrolysis  in  a  non-alkaline  state  by  means  ofdilo 
hvdroehloric  acid,  the  latter  being  added  either  periodica,! 
or  preferably  ciuitiiiuously.  so  that  the  liquid  may  iiet| 
contain  free  alkali. — G.  11.  1!. 

Gases  (A'O;  and  ^YO,,  Ac.)  ;  Pro  ess   and  Appurutiis  r 

Sulrjeclinij lo  Hiyh  Tension  Electrical  Viseliarc. 

{Electric  Arc.]  B.  J.  B.  Mills.  Ix)ndoii.  From  « 
Atmo-pheric  Pioducts  Co.,  Xew  York.  Kng.  I'at.  14.; , 
July  2,  1902. 

Tilts  pa'ei.t  relates  to  improvements  in  the  process  ii 
apparatus  dcseriiicd    in    Fug.  Pat.  8230,  IIMH  (this  Jouri, 


;t,3I,  IIHK.] 
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I'l.TiG),  in  which  Jii'oct  cm ^_•Ilt^i  weir  used,  wheivas  in 
I  cast'  Moi-diroctidnal  or  stlti'matiiii;  cuvreuts  of  any 
c  veuieiit  rrcciucncv  may  lie  eniiilojcd.  Two  sets  of 
iifivcly  fixed  and  niovable  eli'ctroilcs  enclosed  in  a 
,inbei-are  used,  th'  movable  oue?  being  mounted  on  a 
s 't  conneeteil  ^ith  a  driving  devi'c  by  an  iusalatino- 
I  plliif;  consisting;  of  two  discs  of  insulating  material 
I  en3d  respeetively  to  the  shaft  and  driving  device  and 
1  eac'i  other,   and   an  interposed    insulating    disc.      Thj 

-  trodes  are  providi'd  with  tine  wire  tips,  those  of  the 
)  nble  ones  b<ing  tiner  than  th:-  others,  and  the  fixed 
,  trodes,    which   are   adjustably  mounted    on    insulating 

-  ports  ni  the  walls  of  the  chamber,  are  normal  to  (he 
I  lie  of  rotation  of  the  movable  ones,  which  are  radially 
,  io?ed.  Gas  inlets  arc  arranged  at  the  ends  of  the 
,  mber  near  the  shaft  to  dneet   the  entering  gas   against 

and  gas  outlet  rlucis,  jilaced   in  the   periphery  of  the 

[  mber.  and    extend    throughout  its    length.       The   com- 

hilion   of  gase<   to   form    oxides    of  nitrogen  and  their 

I  apounds  i>^  effected  by  separately  idiarging  their  molect'.les 

,  •trostatically  and  leaiiing  them  into  a  conimor:  i-hamber, 

■re    they   are    maintained   at    higher   than   atmospheric 

ssure   and  subjected  to   the  actien    of   the   electric  arc. 

oospherie  air  can  be  enriched  by  adding  oxygen  to  it, 

.   hydrogen    in  such   proportions  as  to    form   a  mixture 

.  taining   less     than     10     per  cent,    of    hydrogen.      The 

ibiued     and     uneombined    gases    are    led    away    after 

itmeiii ;    the   former  are   separated  out,  and  the    latter 

•r  having  been  restored  to  the  original  proportion  by  the 

lition    of    suthcieiit    nitrogen    and    oxygen    are    again 

■jectei  to  the  electric  are. — 'J.  II.  \i. 

■ciric  F unmeet  anil  the  Produt-tion  iif  Chemicals  '^Carbon 
'!tsulphidr'\  in  such  Furnaces.  ISelf-reneiriny  EIcc- 
rodes.}  G.  lirewer,  London.  From  E.  K.  Taylor.  New 
I'ork.  Kng.  l>at.  iG,j,5(;,  July  2.'),  190L'.  (See  also  this 
lournal,  1902,  1236.) 

E  furnaces  and  the  process  of  producing  chemicals  in 
m  are  very  similar  to  those  described  in  Kng.  Pat. 
182,  1901;  U.S.  I'ats.  7(^12,117  tmd  70i'.,12>i,  1902; 
(Journal,  1002,  :i5.3,  979,  and  1143.  Conduits  formed 
conductive  material,  and  connected  with  a  suitable 
erator   of    electricity,   are  arranged  to    discharge   into 


the  working  chamber  of  the  furnace,  a;ul  streams  of  frag- 
mentary conductive  material,  adapted  to  constitute  self- 
renewing  electrodes,  are  fpd  intr)  and  through  them  to  the 
bottom  of  the  working  chamber,  and  towards  each  other 
by  gravity.  Protective  walls  arc  arranged  hetweei\  the 
conduits  respectively  and  the  middle  wall  of  the  chamber. 
In  the  contiimous  production  of  carbon  bisulphide,  the 
sulphur  or  similar  fusible  material  ia  introduced  into  the 
concentric  spaces  within  the  walls  at  the  top,  and  fed  from 
theai  respectively  into  the  heat  zone  and  at  one  or  more 
levels  above  it.  The  bisulphide  vapour  is  continuously 
discharged,  an.i  the  residue  from  the  carbon  and  sulphur  is 
fused  within  the  furnace,  and  periodically  discharged  from 
it  in  a  fused  condition. — G.  H.  K. 


United  St.^tes  Patent. 

Ozoni\ini/  Apjiaiatux.  A.  Vosmaer,  Haarlem,  As.signor  to 
Company  (iMn  Maatschappy  Systeem  \.  Vosmaer, 
Amsterdam.     U.S.  Put.  709,427,  .Sept.  113,  1902. 


Sei:  Eug.  Pat.  .")82(;,  1901 


this  Journal,  1902,  3.53. 

— K.  S. 


(  fi.)— ELECTRO-METALLURGY. 

Aluminium  Atliir/.i,  Electrical  ('tinducliinly  of  certain , 

as  affected  bij  Exposure  to  London  Atmosphere.  K. 
Wilson.  Paper  read  at  the  British  Association,  Section 
a,  Helfast.     Klectrician,  1902,  [1270],  868. 

Is  a  previous  communication  (see  this  Journal,  1902,  17.5) 
the  physical  properties  of  certain  light  aluminium  alloys^ 
have  been  described.  A  specimen  of  each  alloy  in  the  form 
of  wire,  0-12B  in.  (3-2  mm.)  diameter,  supported  on  a 
wooden  frame,  was  placed  oi;  the  roof  of  King's  College^ 
Loudcm,  on  June  11,1901.  These  spe<'imens  were  tested 
after  about  13  months' exposure,  and  the  results,  with  regard 
to  electrical  conductivity,  are  shown  in  the  accompanying 
table. 

The  position  of  .aluminium  ia  the  electro-chemical  series 
with  respect  to  the  other  constituents  of  the  alloys  is  as 
follows: — Al,  Mn,  Zu,  Fe,  Ni,  Cu,  Si.  It  was  thus  to  be 
exjiected  that  copper,  widely  separated  from  aluminium, 
would  be  effective  in  the  production  of   corrosion,  and  this 
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w;iS  fouud  to  be  tbu  case  (^specimens  16,  -1,  1.3,  !4,  I'i),  the 
eftuet  increasint;  with  the  pcrcetitage  of  copper.  Nickel, 
M'TiJch  is  well  sepanited  from  aliimiiiiuin  in  the  seiies,  had 
eobsiderahle  effect  alone  (specimen  L'(t),  hut  when  alloyed 
w'ith  copper  (specimen  Ui),  the  conductivity  increased 
slightly  durin?  exposure.  This  alloy  (ii'i  has  a  breaking 
l<$ad  of  45,;i0(i  lb.  ;  limit  of  elas'ticity,  3fi,Gim  lb,  per 
square  inch  ;  pi'rceutagc  extension,  0-14(;  with  l(j,'J.^)0  lb. 
•  per' square  inch  :  cocfKcient  of  expansion,  ()"0(KiU2.')2  ;  and 
teiuperature  coefficient  for  electrical  resistance,  ii  (10178 
per  1 '('.  betwfcn  0"  and  lOd  (  .  An  alloy  containing  iron 
and  nickel  (21)  had  also  a  slightly  increased  conductivity  ; 
this  specimen  had  a  breaking  load  of  42,'JOO  lb.  per  square 
inch,  and  a  slightly  higher  cunduetivily  than  Xo.  :;•_>. 

From  the  results  it  appears  that  in  the  preparation  of 
light  aluminium  alloys  which  are  to  he  exposed  to  the  air, 
copper  alone  sliould  not  be  used;  with  equal  amounts 
(about  1  per  cent  )  of  nickel  and  copper,  the  conductivity  is 
reduced  to  a  slight  extent,  but  the  gain  in  mechanical  and 
corrosive  properties  is  gn^at. — A.  S. 


Calcium ;    Process  fur    Ihe   Production  of  Metallic 

W.  Borcliers  and  L.  Stocktm.     Zeits.   f.   Klekirochcm., 
1902,  8,  [40],  7.".7— 7.^)8. 

A_.  rlRciu.Mt  vessel,  consisting  of  a  number  of  vertical 
carbon  blocks  shaped  and  keyed  into  one  another,  and  held 
together  by  an  iron  band  like  tiie  staves  of  a  cask,  is  used 
t:)  contain  the  chaige.  and  also  to  .-tci  as  anodi-.  The 
bottom  of  the  \cssel  is  clo.-eil  with  a  water-cooled  box  (see 
accompanying    figure)    separated    from    contact   with    the 


relatively  very  small  cathode  surface,  the  calcium  coaie 
down  in  the  form  of  a  sponge-like  mass,  which  can  b. 
removed  by  the  aid  of  an  iion  spatula,  and  phmgediut, 
petroleum  or  other  liquid  free  Irom  oxygen.  Tliis  spou", 
contaii;s  SO— GO  p,  r  emt.  c.f  metallic  calcium,  and  encloee 
mucli  calcium  chloriile.  By  pressing  the  sponge  togethe 
before  removing  it  from  the  electrolytic  vessek  it  may  li 
welded  to  a  mas-  containing  about  HO  per  cent,  u 
calcium.  .'<nch  a  n:aterial  m.".y  (irid  many  uses ;  but  tli 
remaining  10  per  cent,  of  foreign  substance  may  I. 
removed  by  fusion  with  exclusion  of  air.  After  fusioi 
of  the  calcium,  a  residual  reddish  salt  has  been  obsen-e.! 
crystallising  in  the  monoclinic  or  triclinic  system,  an. 
evolving  hydrogen  with  formation  of  I  aO  and  Call 
on  exposure  to  moist  air.  It  is  evidently  a  subchloride  o 
calcium, and  contains  chlorine  in  the  proportion  demandci 
by  the  formula  Cat  1.  Calcium  lluoride  might  be  used  ;i 
electrolyte,  but  the  chloride  is  preferred.  The  apparatus  i 
suitiible  for  u>c  on  a  large  scale  or  for  lecture  purposes 

— W.  G.  M. 

Slroiiliiim ;    Electrolytic     Separation    »/'  Pure   .     \V 

IJorehers  and  L.  Stockem.     Zeits.    f.  Elektroehem.,  lac- 
8,  [-tOJ,  75'.i. 

Till;  apparatu--  employed  by  Ihe  autiiors  for  the  productioji 
of  calcium  (see  preceding  abstra(  t)  could  also  be  used  tjl 
proilnce  strontium  :  but  this  nielul  fused  into  shot,  whicl 
sometimes  rose  to  ihe  top  and  sometimes  sank  (bein 
evidently  of  nearly  the  same  specific  gravitv  as  the  electK 
i,Mc),  and   so   ga\c   rise  to  loss.     The  apparatus  was  thei 


t 
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/a  Natural  Size. 


carbon  by  a  rcfiactory  non-conducting  material,  such  as 
clay  From  this  box  a  needle-shaped  iron  cathode  projects 
upwards,  to  which  connection  is  made  through  the  sup- 
porting box.  A  lajerof  fluorspar  is  packed  on  tlic  top  of 
the  cooled  box  to  protect  it  from  eoutaei  with  the  tfuid 
charge,  (.'alciiini  chloride  is  then  placed  on  the  working 
bottom  of  fluorspar,  and  is  employed  as  electrolyte.  The 
fusion  of  the  chaige  may  he  started  by  connecting  the  top 
of  the  cathode  with  the  anode  by  thin  ra<lial  carbon  rods 
(as  shown  in  the  "  plan  "  of  the  furnace),  which  may  be 
removed  as  soon  as  the  upper  portion  is  melieil.  A  tempera- 
ture at  which  the  chaige  shows  a  red  glow  should  be 
used,  which  is  lielow  the  I  using  point  of  calcium  hut  aboie 
tliat    of     the  chloride.     With    this    arran»emeut,    using   a 


foie  modified  as  .shown  in   the  annexed  sketch.     The  wSI 
cooled  box  was    made   much  wider,  and  was  shaped  so  tL,, 
the  point  of  the  cathode  was   only  just  above  the  bottom  ^' 
the  anode.     'J'he  carbons  were   insulated  from  the  box  by  ii 
iirtelay   ring.      The    layer   of  solid   salt  stamped  into  i 
bott(mi  was  thinner  than  before,  with  the  result  that  ll 
deposit  solidified  almost   as  soon  as  it  formed.     The  puii; 
s'routium   was   therefore   oblained    in    the   form    of    sh((|| 
measuring  about   lo  mm.  in   diameter.     It  is,  like  calciuj; 
a  white  metal,  and  is  as  soft  as  lead. — W.  G.  M. 


English   I'.itknt.  j 

Ores   and    Rcfinimi   iif  Metals,   and    Furnaces    t/ierefoi' 

Electrical   Srwttint/ of .      \_I{ccohin(j  Furnace.']     ^ 

Slassano,  liome.     iCn;:.  Tat.  .'*2Sfi,  April  li,  I'.IO'J. 

1 
Iiiox,  chrome,  mangarese.  or  tin  ores  to  be  reduced  adl 

pulverised  and    mixed    with    puhtrisi-d   reducing   matcrii! 

(carbon)  in   the  lu■cessar^  chciiiical   proiioilions  to  extrac 

the  oxygen  or  sulphur  contained  in   lliem,  and  formed  intji 

a  jiaste  which  is  moulded  into  .*i  block  uuder  [Tcssure 


I)locks  are  then  reduced  to  small  irairmeuts  and  fused  in 
revolving  electric  furnace  closed  against  the  access  of  ai^ 
I  nd  "  consisting  of  a  cylinder  surmounted  by  a  cap  rii 
volving  round  an  inclined  axis,  and  resting  by  means  c 
rollers  on  an  inclined  rail."  The  furnace  is  provided  wit' 
carbon  electrodes  and  holders  with  Vialer  circulatioi 
hydraulic  cylinders  for  the  working  <f  llie  carbons,  bracket: 
tapping  holes  for  tie  metal  .and  slags,  a  charging  hopper  wit. 


.  31,  IWi] 
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ublf  ckl^illg  device,  and  cables  for  the  transmission  of  the 
trie  current,  as  well  as  means  for  the  cocduction  of  the 
ir  into  the  casinss  of  the  carbon  holders  and  the 
raulic  evliruiers.  Arms  provided  with  metallic  brushes 
fixed  on  the  top  of  the  cap  for  the  circuit  of  the  electric 
relit,  and  cooiluctins;  cables  communicate  with  the 
■trodcs.  A  tube,  not  subject  to  the  rotation  of  the 
lace.  is  immersed  in  a  trough  filled  with  sand,  and  is 
plied  with  metallic  discs  (insulated  from  the  tube,  and 
<  imunicatiiig  with  the  poles  of  the  current)  on  which  the 
1  !ihe!^  are  allowed  to  slide.  A  disc  is  fixed  on  the  bottom 
the  furnace,  and  has  fixed  annular  grooves  M'ith  u  disc, 
ich  heruietically  clo.^cs  it.  and  is  tixed  to  the  pivot  of  the 
n:ice.  The  <;rooves  comronnicate  with  the  main  ^^ater 
e.  and  the  covcrinjj  disc  is  provided  with  sis  viater  pipes, 
of  which  communicate  with  the  outside  {,'roove  of  the 
turn  disc  and  with  the  casings  of  the  carbon  holdtrs,  and 
other  four  with  the  ends  of  the  chambers  of  the 
Iraulic  cylin<lers.  IJaiv  metals  are  refined  bv  introducing 
h  them  into  the  furnace  a  certain  quantity  of  the  oxide 
the  .<ame  metal,  so  that  the  oxygen  in  the  oxide  may 
II  out  the  impurities  of  the  metallic  mass  ;  or,  in  the 
e  of  other  metals  than  those  of  the  iron  group,  an  excess 
he  same  oxide  is  emplo\ed,  and  at  the  end  of  the  re- 
ion  the  nuantity  of  carbon  reiuisite  to  reduce  any 
solved  oxide  in  the  liquid  mass  is  added. — G.  H.  1!. 

Uniti:d  St.\tes  Patent. 

\;    KIcrtrn/ffticalli/   treatiny   .        \_\Vit    Mellioil.'] 

'.  E.  Dolbear,   .\ssignor  to  American  Mining   and    Metal 

xtraetion  Co.,  both  of  Boston.  Mass.  U.S.  I'at.  709.S17, 
•ept.  -'j,  19112. 

TvLLic  copper  nr  other  metals  are  produced  from  raw 
s  by  Tushing  and  dissolving  the  latter  in  a  solution  of 
itraic  of  a  suitable  metal,  or  of  a  compound  containing  a 
■io  acid  radicle,  adding  sulphuric  acid  to  the  mixture, 
;  subjectiug  the  solution  to  the  action  of  the  electric 
rent.— (i.  H.  1!- 


XII.-PATS,  OILS,  &  SOAP. 

'hj  Oils  ;   The  Recognition  and  the  Formation  of , 

sjtecially  in  t/ic  Olive.  ('.  Uartwieh  and  \V.  L'blmann. 
Vrch.  der  I'harm.,  240,  [6],  450—470. 

E  authors  review  the  various  reagents  used  for  identifying 
in  microscopic  sections  and  recommend  for  this  purpo.-e 
aturatcd  solution  of  caustic  potash  mixed  with  an  equal 
lime  of  amnioui.i  solution.  A  drop  of  this  solution  is 
<-ed  upon  the  section  and  then  a  cover  glass  is  placed  in 
ition.  After  a  time,  the  potaijsiura  salts  of  the  fatty 
Is  present,  crystallise  out.  The  authors  claim  their 
lity  to  distinguish  between  drying  and  non-drying  oils 
the  shape  of  the  (  rystals  oiitained. 

ieniitiu  root  has  been  said  to  contain  6  per  cent  of 
:y  01,.  The  authors  obtained  0-67  per  cent,  of  a  dark 
low  sticLy  bo.'ly  which  was  not  saponified  by  aqueous 
alt,  and  which  Hesse's,  Liebermaun's,  and  Salkowski's 
Is  iL<licate  to  be  a  cholesterin-like  fat.  The  authors 
fe  carefully  examined  the  development  of  the  oil  in  the 
re;  oil  is  pveseiit  in  a  very  early  stage  and  gradually 
re,ises,  until  a  maximum  is  obtained  m  January  ;  after 
t  the  amount  souiewhat  diminishes.  The  oil  is  not 
reted  in  special  oil  cells,  but  occurs  as  drops  in  the 
itoplasni.  It  has  been  stated  that  the  oil  is  formed  from 
Dnitol,  but  the  authors  were  unable  to  find  any  mannitol 
olives;  they,  however,  found  an  abundance  of  glucose 
ich  they  consider  to  be  the  source  of  the  oil,  since  in  the 
ly  stages  au  abundan<ie  is  present,  but  later,  when  much 
has  been  formed,  the  quantity  is  small. — J.  O.  B. 

'-inseed  Oil.    S.  Fokin.     .T.  rnss.  phys.-chem.  Ges.,  34, 
.iOl— 503.      Ctiem.  Centr.,  1902,  2,  [8],  fiOl. 

CORDING  to  the  author,  linseed  oil  contains  linolie  acid, 
—25  per  cent,  of  linolenic  acid  and  5  per  cent,  of  solid 
ly  acids.  Hazura  has  stated  that  it  contains  only 
ulenic  acd  isolinoleuic  acids,  whilst  A.  Keformatski  could 


only  detect  linolie  acid.  The  linolie  acid  from  linseed  oil 
appears  to  be  isomeric  with  the  analogous  acid  from  cotton- 
seed and  sunflower  oils.  The  tetrabromostearie  acid  obtained 
on  brominating  linseed  oil  forms  an  amorphous  mass 
melting  at  08" — lUl*-  C. ;  that  from  eottou-seed  and  sun- 
flower oilsis  distinctly  crystalline  and  melts  at  114  ' — 1 15'  <'. 

—A.  .s. 

Wax ;    Determination   of  the    Specific    Grc.vitii    if   . 

H.   ilastbaum.     Zcits.  angew.     L'hem.,   1902,  15,    [37], 
"J29— 931. 

To  determine  the  specific  gravity  of  a  wax  at  100  C,  the 
modified  specific  gravity  bottle  shown  in  the  illustration  is 
used.  The  bottle  has  its  neck  contracted  at  n,  so  that  it 
may  be  leadily  suspended 
by  a  wire  loop,  and  is  fitted 
tvitli  the  covering-tube  to 
prevent  any  drops  of  the 
boiling  water  from  falling 
into  the  wa':.  A  piece  of 
wire  gauze,  placed  on  the 
bottom  of  the  heaker,  pro- 
tects the  latter  from  shocks. 
-Vl'ter  the  bottle,  filled  with 
molten  wax,  has  remained 
15  or  30  minutes  in  the 
boiling  water,  it  is  raised 
so  that  its  neck  is  just  out 
of  the  water,  the  covering- 
tube  is  removed,  and  the 
previously  warmed  capillary 
stopper  is  inserted, — H.  B. 

E.XGWSH  Pati;.nt. 

Yeast  and  Spirit;  Utilisation  of  certain  Materials  [Oil- 
cake and  Leynminohs  Seeds]  in  the  Manufacture  of 
.     < '.  Stang.      Eng.  Pat.  14,^152,  July  3,  1902. 

Sec  under  X\TI,.  page  1290. 

UxiTED  .Stati-.s  Patent. 

Garbage  [for  Oil]  ;  Apparatus  for  Cooking .     C.   S. 

Wheelwright,  Bristol,   Ilbude  Island,    I'.S.A,     U.S.  Pat. 
709,830,  Sept.  23,  1902. 

This  apparatus,  which  is  intended  for  removal  of  oil  or 
grease  from  garbage,  consists  of  a  digester  heated  by 
means  of  a  central  steam-tight  cylinder,  and  provided  with 
pipes  for  the  iniroducliou  of  live  steam  and  of  a  current  of 
hot  water  to  convey  the  oil  to  separating  tauks. — t'.  A,  M. 


XIII.-PIGMENTS,  PAINTS:  EESINS, 
VARNISHES;  INDIA-RUBBEK,  Etc. 

(yi.)— pigmests,  paints. 

English  Patents. 

Anticorrosion   Paint ;  An  Improved  .     .1.   F.   Allen, 

Ma-ichester,  and  E.  (f.  Brooke,  Upton,  Chester.     Eng, 
Pat,  24,370,  Nov.  30,  1901. 

.V  MixTiRE  of  sulphur,  linseed  oil,  and  turpentine,  with  or 
without  teiebeue  or  other  suitable  iugiedient  for  promoting 
the  drying. — il.  J.  S. 

Lead  Pigments  and  Lead  or   other  Metallic  Compounds ; 

yianufaclure  of ,  and  Apparatus  therefor  ;  ul.so  suit- 

able  for  Aerating   or   Saturating    Li<iuids   with    (rases, 
A.  C.  J.  Charlier,  Glasgow.    Eng.  Pat.  5(;37,  .March  7,1902, 

The  process,  patented  in  1896  (Eng.  Pat.  19,788;  see  this 
.lourual,  1S97,  812),  is  improved  by  ;i()niitting  the  gas  at  a 
pressure  of  200  lb,  per  square  iiicti.  The  claim  embraces 
the  vessel  for  the  icaction,  this  being  capabie  of  rotation  or 
oscillation,  and  being  mounted  with  hol.ow  journals  tor  the 
admission  of  the  g  is. — M.  J.  S, 
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S'tfpkide   fif  Zinc ,-    Ohtaininif   ,    from    Copper    Slay 

containinf;  Zinc  ttnil  Barhim.  V.  Kjuiijt^s,  of  the 
('hemiscbt  t'abrik  lunerste-Thal,  Lungelshtiin,  (iermaiiy. 
Eng.  Piit.  16,272,  Jnlv  22,  1902. 

Tub  poivderod  slag  is  treated  willi  snflicieat  diluteil 
hydrocliloric  acid  to  dissolve  as  ehlorides  the  liariiini, 
ealciiim,  and  iron  present.  The  zine  is  obtained  as  sulplii'le, 
wjiich  is  separated  by  filtration.  The  lye  is  treated  lor 
recovery  of  the  barinin  chloride,  &c.  In  the  case  of  slag 
containing  zine  as  ovide  with  iron  oxide,  but  free  from 
btirinni  and  calcium  sulphides,  a  suUieiem  addition  of  these 
is  made  to  secure  the  formation  of  zine  sulphide. — K.  S. 

Pigments;    Manufacture   of [Feme   0.cidc  stained 

irith  variiiN-t  Di/eKtiifls].  A.  S.  Itaniage,  Cleveland,  Ohio, 
U.S..\.     Kng.  hit.  1(>..)37,  Jnlv  22.  1002. 


See  U.S.  Pat.  708,.JS-1,  19(I2-,  tiiis  .Imimal, 
Ferrous   Liquors;    Piocess  of   Treating 


A.    K.   Kamage,    (Cleveland, 
16,338,  .July  2.>,  1902. 


1C()2,   la.'iH. 
— .M.  .1.  S. 

—    [_Pigiiun}t'\, 
Ohio,    U.S.A.      Kng.    l>at. 


StE  U.S.  Vat.  7U8,r.85,  1902;  this  Journal,  1902,123,7. 

— E.  S. 

(ff.)— RESINS,  VARNISHES. 

English  Patent. 

Fhor  Coreriugs,   Wall  Decornlions,  and  the  like  ;   Wal,r- 

the      Maviifacture     of   . 

Eng.    I'at.     15,621,     Aug.     1, 


proof    Compcsition    for 
J.  Thame,    Hounslow. 
1901. 


The  m.aterial  ie  composed  of  gum  of  the  Dyera  Costulala 
(^valg.  fluvia,  pontianak,  Horueo-mort,  or  jelutoug),  25  to 
:-(.=>  per  cent. ;  soft  cotton  fibre  waste.  10  to  15  percent.; 
hardening  substance,  such  as  zinc  oxide,  65  to  .50  per  cent. 
To  increase  the  elasticity  of  the  product,  1  to  10  per  cent. 
of  Accra  flake  or  manga  boria  gum  may  he  added,  or 
alternatively,  5  to  50  per  cent,  of  an  oxidised  or  sulphurised 
oil,  «.</.,  eolton-seed,  linseed,  nut,  or  China  wood  oil.  It 
is  claimed  for  the  composition  that  all  waste,  trimmings,  &e., 
cat)  he  worked  up  with  fresh  material,  thus  avoiding  loss. 

— F.  H.  L. 
United  States  Patent. 

Turpentine    Still.      J.    T.    Gilmer,   Mobile.    Ala.,   U.S  A. 
U.S.  Pat.  709,315,  .Sept.  15,  1902. 

The  apparatus  claimed  ccmsists  of  a  combination  of  a  still 
■with  a  gum-vat.  the  latter  being  a  covered  kettle  in  which 
the  crude  turpentine  is  submitted  to  a  preliminary  fusion 
and  filtration  before  admitting  it  to  the  still.  lioth  the 
gum-vat  and  stdl  are  surrounded  with  corrugated  steam 
jackets,  which  being  bolted  to  the  walls  of  the  vessels  at 
all  the  points  of  contact,  add  materially  to  their  rigidity. 
Each  vessel  is  also  lieated  internally  by  a  special  horizontal 
bcater-raek  or  blanket.  'This  is  constructed  of  two  parallel 
metal  plates,  having  indentaiions  which  meet  one  another, 
and  are  connected  by  hollow  bolts  or  thimbles  which 
permit  the  piissuge  of  the  melted  gum.  The  space  between 
■  he  plates  is  supplied  with  stearn.  The  gum  is  charged 
into  a  wire  basket  resting  on  the  heater-ra.-k  in  the  gum- 
vat.  Below  this  rack  there  is  a  filter  formed  of  cotton- 
batting,  or  other  porous  m.aterial,  saudwiehcd  between 
wire  screens. — M.  J.  S. 

(C.)— INDIA-UUBBEI!,  &c. 

India- R itbber  ;  Species  of  Landolphia  yieldiiig ,  in  the 

French   Congo.     A.  (.chevalier.      Coniptes    Rend.,    135 
[13],  512—515.  ' 

The  "  vegeto  lianas  "  of  the  dry  pl.-.ins  of  interior  .\frica, 
the  vegetation  on  -which  is  periodically  burnt,  are  quite 
different  fnnn  the  lianas  of  the  forests  ;  their  aerial  stems 
and  twigs  become  annual  or  biennial,  whilst  their  subterranean 
growth  IS  enormously  developed.  Accordingly,  caoutchouc 
is  obtained,  from  those  species  which  yield  it.  net  from  the 
upper  portions,  but  from  the  roots.  Three  si)ec:es  are 
mentioned  by  the  author,  Carpodtnus  lanreolatus,  Landol- 
phia   Tholloni,    and    L.    huimlis.       'The    first    has    been 


described  as  a  rubber-yieldins  plant,  but  erroneously,  slue 
it  give<  only  resin,  'i'lie  other  two  yield  caoutchouc,  tli 
second  in  greater  quantity  than  the  third. — J.  T.  I). 

English  Pate.nt. 

Vulcanising   Rublier,   Articles  of  S'ft   and    Hard   Indi, 

Rnliher,  or  if  Rubber  Substitutes  in  any  Combination  icii 

Pibres.    Spinnlnys,   CIntli   and  mhir  Materials,   MctuI 

Asbestos.  Minerals,  Wood,  '.'orli,  and  the  tike  ;  Peaces 

and  Appaiaius  fur .     \V.  W.  Wittenberg,  E.  Brnil 

and  E.  Koch,  Riga,  Russia.  Eag.  I'at.  9025,  Vpnl  ■>■ 
1902. 

The  arlieles  are  subjected  to  heat  ami  pressure  in  a  vesss, 
in  which  the  vulcanising  medium  is  continually  circulatec 
the  pressure  giving  rise  to  the  lormaiion  of  pores  in  th 
materia!. — F.  II.  E. 

United  St.ates  P.vtent. 

Hydraulic  Presses  ;  Swinging  Table  for .    M.  Wilk"- 

deceased.  .Administrators,  A.  Wilkes  and  S.  E.  Galioghe' 
Trenton,  New  .Jersey,  U.S..\.  U.S.  Pat.  709,285,  Sept.  1( 
1902. 

The  columns  of  presses  used  for  vulcanising  rubber,  .tc 
form  axes  on  which  the  platens  for  supporting  the  mould 
may  be  swung. — J.  W.  II. 


XIV.-TANNING;   LEATHER,  GLUE,  SIZEil 


English  P.atents. 


■k 


Leather  Miiniifartnre  and   the  Pmervation  and  Ciirintf  t 

Skins;   [Use  of  Titanium  Salts  in 1.     M.  C.  Lamlj' 

London,  and  P.  Spence  and  Sous,  Ltd.,  ilanehester.  Enrl 
Pat.  11,092,  May  30,  1901.  ^1 

Hides,  prepared  as  for  ordmary  tanning,  are  treated  J 
the  drum  or  paddle  for  3 — 15  hours,  ivith  a  solution  of, 
titanium  salt  or  compound,  eitlier  alone,  or  in  conjuuctioj, 
with  preserving,  tanning,  or  colonriog  substances.  Tli 
goods  are  then  washed,  free  aeid  is  neutralised  with  a  wei, 
alkali,  such  as  borax,  and  fat-liquoring,  mordanting,  ai 
dyeing  may  be  proceeded  with. 

Tanned  or  partially  tanned  hides  may  be  similarl 
treated,  grease,  and  in  the  former  case  a  portion  of  th 
tanning  agent,  being  lirst  removed  by  washing  in  a  wea 
alkali  solution  (wiishing  soda). 

Borax,  glucose,  dextrin,  or  sugar  may  also  be  added  to  tl^ 
titanium  bath,  or  again,  chromium,  aluminium,  or  iron  salt 
by  which  means  a  combination  t  mnage  is  effected.  I, 
order  to  cure  or  preserve  the  hides,  it  is  sufficient  to  mercl, 
brush  the  flesh  side  with  the  titanium  liquor. — U.  L.  J. 

Tanning  nf  Hides  and  .Skins.  W. 
Offenbach  o/M.,  Germany.  Eng. 
1901. 

A  TANNING  li(iuor  is  prepared  bv  dissolving  wood-,  ligniti 
or  coal  tar  or  a  mixture  of  these  tars  (100  parts)  in  tni 
])entine  oil  (72  parts),  pine  oil,  phenol  or  its  homologue; 
(30  parts),  or  a  mixture  of  such  solvents.  'The  hides  arj 
prepared  as  if  for  vegetable  tanning,  but  the  lime  must  bj 
completely  removed. — 1>.  L.  J.  j. 

United  States  Patent.  , 

Cement;    Adhesicc  ^Casein-Glue].        J.    T.  Slougl 

Woodstock,  Canada.     \J  S.  Pat.  7U9. 651,  Sept.  23,  190-'. 

An  adhesive  cement  is  prepared  by  warming  togetlje 
casein  16  parts,  alkali  (preferably  pure  caustic  soda 
0'5 — 1'5  parts,  an  infusible  oxide  free  from  acidity  a 
alkalinity  (preferably  magnesium  oxide)  2  parts,  and  wMtl 
substantially  36  parts. — J.  F.  I'.  [ 


H.    Philippi,    Burge 
Pat.   22.0B2,  Nov. 


ZV.-MANUEES.  Etc. 

Molasses;     Manufacture     of     .S/jirtt     from  [S/ifii 

Residue  as  Fertiliser  ' .     -V.  Wenck. 

.See  under  XVII.,  page  1289. 
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Unu'ed  States  Patknt. 

.  rtiliser.i ;   Prods':  nf  Making .      B.   Terao,    I'hila- 

delphiii,  reoii.  I'.S.  I'at.  70'.l,185,  Sept.  16,  19iii.  . 
rnosriiATK-coNTMSiNG  sulistance  is  treated  with  sul- 
lurie  acid,  and  to  the  product  a  concentrated  ammoniacal 
juor  is  slowly  added,  the  resulting  fumo<  beinjr  drawn 
E;  a  current  of  dry  hc;i;e,'.  air  is  then  forced  through, 
th  agitation  in  both  eases,  and  th;>  mar's  is  finally 
iwdered. — K.  S. 

XVI.-SDGAR,  STARCH,  aUM,  Etc. 

iw  Sugar ;  Alkalinity  of .     Zeits,  Vereins  deatsch. 

Zuekerind.,  1902,  52,  [.').JS],601  — 83<j. 

a  discussion  on  the  Ilerzfeld  otBeial  method  of  deter- 
ning  alkalinity  (see  HerzfeM,  Ziits.  Ver.  deutseh. 
ickerind.,  Sept.  1902).  StutztT  proposes  the  use  of 
mus  as  the  best  indicator. 

Ktthler  also  uicntioned  the  contradictory  results  ohtaiuetl 

testing  sugars  for  alkaliuity.     He  was  of  opinion   that 

e  determination  of  alkahnity  shonlil  be  given  up. 

Herherger  regards  the  testing  for  invert  sugar  as  profer- 

le  to  determining  the  alka'iniiy.     I'lieoolphthaleiii   being 

indicator  which,  on  Glaser's  classitication,  is  sensitive  to 

ills  is  unsuitable  for  the  determination   of  alkalinirv.     It 

es  not  react  with   feeble  bases;  with  dilute  strnu'.;  bases 

is  of  low  sensibility,  so  that  on  adding  well-boiled  water 

■a,  the  red  colour  may  be  made  to  disappi'ar.     .Uoreover, 

■  alkalinity  in  sugar  products  is  not  due  to  alkalis  or  lime 

j their  carbonates,  but   to  carbonates  and  bicarbonates  of 

■afc  organic  bases.     The  loss  of  alkalinity  of  stored  sugar 

■in  all  probability  due  to  the  formation  of  bicarbonates  to 

pich  phenolphthalein  is   not   sensitive  when  the  quantities 

esmall. 

he  proposal  of  Lauterbach  to  boil  the  solution  before 
Sing  is  not  to  be  recommended  for  fear  of  dissolving 
|;ali  from  the  dish. 

The  requisites  in  an  indicator  for  sugar  are  :  pronounced 
sitiveness  to  even  weak  bases,   sutfieient  sensitii'eness  to 
acids,  a  relatively  slight   sensibility  towards  carbonic 
Ihydride,  sensibility  in  the  presence  of  small  quantities  of 
ntral  bodies,  as  ammonium  salts,  caramel,  sugar,  dextrin, 
(.,  and  a  resiricted  tendency  to  hydrolytie  changes. 
Kosolic   acid,    neatraliscil    with    potash,  in    his   opinion, 
Iswers  these  requirements  best      One  grm.  of  commercial 
olic  acid  is  dissolved  in  90  per  cent,  alcohol  in  a  oOOc.o. 
fck,  neutralised  with  decinormal  potash  to  a  faint  purple, 
"  made  up  to  the   mark  with  alcohol.     One  c.c.  of  the 
liition  must  turn  yellow  with  a  drop  of  ^i^,  normal  acid, 
le  reagent  shows  bicarbonate  alkalinity  with  great  sharp- 
Is  qualitatively,  as  well  as  freo  aciility,  and   is  applicable 

"i  dark  sugars  and  syrups. 
IfoUak    gave    examples    showing    that    sugars   acid    to 
KDolpbthalein  but  alkaline  to  litmus  formed  invert  sugar, 
concludes   that    the   determination    of  alkalinity   u   a 
issity,   and  that   i)henolphthalein   is   the   only  suitable 
^cator;  also   that  the  different   results   are  no  reason  for 
ndoaing  the  conditions  of  sale  <\hich  include  this  test. 
Serzfeld  pointed  out  the  subtle  nature  of  the  test  with 
KQolphthale in ,  and  that  the  conditions  must  be  strictly 
lierred  to  obtain  uniform  results.     Tlie  minimum  quantity 
reagent  only  is  to  be  used  :  a  continued  fresh  addition  of 
'  drops  to  a  dark  solution  will  ultimately  give  a   pink 
nnrand  a  misleading  result. — I..  J.  de  \V. 

ntUated  Sugar  ;    Theory  of  the  Production  of ,  bi/ 

Sieffen    Process.      K.    Cernv.       Zeits.    Zackerind. 
Bohmen,  26,  [11J,681— 693. 

UMIXG  the  Steffen  separation  station  to  be  properly 
Inned,  and  a  sufficiency  of  dry  lime  and  of  cold  water 
niilable,  the  regular  working  of  the  factory  lies  within 
■tain  definite  limits  dependent  on  local  conditions.  These 
jits  form  the  constants  and  determine  tlii  rational 
[■dttctioa  of  granulated  sugar. 

is  a  basis  of  calculation,  take  100  kilos,  of  inassecuite  of  j 
I  following  composition  :— Pol.,  88-5  ;  water,  I'O;  non-  ; 
|3r,  7*0;   quotient,  92-18.     The  yield   of  first   product 


will  be  7.)  per  cent.,  leaving  25  per  cent,  of  mother  suTup. 
The  composition  of  the  first  product  being,  pol.,  9.5"5; 
water,  1'7;  non-sugar,  2  •  8  ;  the  syrup  will  contain  sug.ir, 
16-88  ;  water,  2-7;3  ;  non-sugar,  .5-40  ;  and  its  quotient  will 
be  75-7. 

In  practice,  .'(O  to  .')■>  of  granulated  sugar  will  be  recovered 

from  100  of  masseeuitc,  and  therefore  from  the  75  of  raw 

j   sugar.     For  the   sake  of  brevity  in  the  calculations,  50  of 

I   granulated,  polarising  100,  is  assumed,  and  its  moisture  and 

uon-sugar  are  left  out  of  account  as  negligible.     Deducting 

'   50  of  sugar  from  the  first  product,  a  syrup  is  left  containing 

sugar,  21-62;  moisture,   1"27:  non-sugar.  2- 10  ;  quotient, 

91  'H.     The  25  kilos,  of  syrup  are  a  mixture  of  firain  and 

mother  .syrup,  and  calculation  gives  14-62  of  grain,  pol, 

IvH).  and  10-3.S'  of  mother  syrup  ;  quotient,  75-7. 

from  this  the  system  follows,  for  properly  working  for 
the  granulated  product;  any  mixing  of  the  chief  product, 
grain,  must  be  most  carefully  avoided.  The  adhering  .syrup, 
which  is  only  sejiarated  with  diHiculty  from  the  crystals  bv 
centrifugiilising,  and  must  bo  dissolved  away  by  the  aid  of 
steam, is  of  better  quality  and  must  be  kept  separate;  every 
driqi  which  reaches  the  lower  product  is  a  loss  in  yield.  The 
moment  must  be  seizei  when  the  richer  syrup,  quotient  90, 
begins  to  flow  from  the  centrifugal  ;  this  is  Aotermiued  by 
analysis,  by  the  time  and  the  colour  ;  under  otherwise  uniform 
conditions  these  data  remain  approximately  constant.  The 
arrangement  of  the  centrifu2il  nuHt  be  such  that  the 
separation  of  the  syrups  may  proeeed  smoothly  and  with 
certainty. 

The  25  of  syrup  from  the  first  product  is  separated  into  a 
liiediuin  syrup  and  final  runnings.  Steam  is  admitted  to  the 
centrifugal  at  the  moment  wlien  the  first  product  is  ready, 
the  steam  acting  so  as  to  produce  a  runninj  syrup  of 
giiidually  increa-ir.g  purity  from  75-  7  to  98.  This  running 
syrup  is  so  distributed  by  judicious  admixture,  &c.,  that  as 
large  a  volume  as  pos.sible  of  final  runnings,  of  an  average 
quotient  of  purity  of  93-0,  is  obtained.  The  general  aim 
is  to  obtain  as  nearly  as  possible  17  of  medium  .and  8  of 
final  runnings. 

The  25  of  mother  syrup  from  the  original  massecuite  and 
the  17  of  medium  syrupare  mixed, giving  .aquotient  of81-8. 
This  is  boiled  for  :iG  hours  in  a  Gvosse  vacuum  pan  to 
5  percent,  of  water,  and  yiekU  18-18  kilos,  of  a  second 
product  of  quotient  '.11-4  and  a  syrup  quotient  70- 8.  The 
latter  passes  to  the  separation  process,  and  produces  14-80 
of  dry  solids  of  quotient  94,  and  final  runnings,  8  kilos., 
■  luotient  9-3.  The  sum  of  the  three  last  yields  is  the 
constant  on  which  the  regulation  of  the  manufacture  depends. 
The  quantity  of  the  massecuite,  increased  by  the  addition  of 
these  three  items,  gives  71-35  of  granulated  product  in 
the  first  complete  cycle,  and  this  increases  each  cycle  until 
It  becomes  constant  ;it  the  eighth  cycle  of  operations,  when 
it  reaches  87-21  of  granulated  from  101)  of  t  riginal 
massecuite  coutaining  S8-5  of  sugar. — L.  J.  de  W. 

[.S'K(7«r]    Beetroot   Chips;   Pressing  ,  before.  Drying, 

Herzfeld.     Zeits.  V^ereins  deutseh.  Zuckerind.,  1902,52, 
[558],  599—601. 

When'  exhausted  beetroot  pulp  from  the  dilTusers  is  pressed 
fill  it  contains  16  or  20  percent,  of  dry  solids  by  removing 
moisture  before  drying,  it  is  a  question  whether  the  advantage 
gained  is  not  more  thancompens;ited  by  the  loss  of  nutritive 
matters  in  the  press  water. 

Heiisch,  in  1892,  by  pressing  to  11  per  cent,  of  dry 
substance,  found  that  10  to  II  iier  cent,  of  the  solids  were 
lost.  Kohler,  in  1902,  gives  results  showing  a  loss  of 
4 -.5  per  cent,  on  pressing  to  10  per  cent.  The  differences 
may  be  ascribed  to  imperfect  e.'haustion  of  the  pulp  in  the 
difiusers,  any  residual  juice  being  reidily  pressed  out. 
Max  Miiller  also  found  gieat  los.ses. 

The  pulp  was  wrapped  in  sail-cloth  to  avoid  mechanical 
losses,  and  treated  in  a  hydraulic  press.  The  chips  were 
exhausted  both  with  hot  and  cold  water,  and  it  was  found 
that  at  whatever  tenipeniturc  they  were  pressed,  the  chips 
exhausted  in  cold  water  gave  the  better  results.  With 
exhaustion  in  the  battery  at  a  normal  temperature,  the 
pulp  was  found  to  press  best  at  about  60°  C. ;  if  however, 
the  chips  had  been  over  heated  in  the  battery,  they  invari- 
ably gave  bad  results  on  pressing.     After  pressing  for    ten 
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minutes  at  100  atmospbores,  a  much  smaller  amount  of  dry 
solids  was  obtained  than  with  eight  jiiinutes  at  TO  atmo- 
spheres, hecaiise  in  t!jo  former  case  the  pnip  was  swollra  by 
Avorkiuff  hot.  ^Vorldng  hot  in  the  batter^  intlueu^n's  the 
loss  in  pressing  more  than  tlie  pressure  useil.  Thus  at  the 
abuormal  temperature  of  U.^'to  100'  V.  and  hot  exhau-^tiou, 
there  was  a  loss  of  1 1  per  eent.  of  albumin  ;  at  the  normal 
temperature  of  6o'  to  fSO"  C,  and  pressing  to  14- 9  per  eent. 
of  dry  solids,  the  loss  was  only  'J  ■  y  per  cent.  Hearing  these 
conditions  in  mind,  it  is  advisable  lo  press  the  pulp  as 
strongly  as  possible,  as  any  exeessive  loss  iu  the  press 
water  iiee<l  not  be  icared.— L.  J.  df  W. 

1^'iw  Disarchnrides  :  Si/nlhcsis  ofiome .     E.  Fiseher 

and  K.  F.  Armstrong. 
See  under  WW., page  1302. 

Sugars  ;  /.■somrr.s  nf  ^-Naphtkyl  H;/dia:niies  of  flu- . 

W.  A.  V.  Ekeiisiein  and  C.  A.  Lobry  de  I5ruyn. 

See  under  XXIV., ^nt/e  lo02. 

Sugars  :  Preparation  nf  Osnnis  from  ilir  Osazotics 
ff .     E.  i'iseher  and  E.  E.  ArmstroPg. 

Sec  under  XXIV'.,  page  l:iD2. 

Sugars;  Isomeric  Acetohalogen   Deriratires   of .   and 

the  Synthesis  .of  Glucnsides.  E.  Eiseher  and  E.  E. 
Armstrong. 

See  under  XXIV.,  page  1302. 

Molasses;  Manufacture  nf  Spirit  from .      A.  V\'enck. 

Sec  under  XVII.,  page  1289. 

Alcohol  front  Molasses  ;  Mctnufaclurc  of ■.     E.  Hauer. 

Sec  under  XVII.,  page  1290. 

Soluble  Starch    hij  Means   of  I'crsulphatcs  ;  Manufacture 

of .     Soe.   Anon.   "Trust    Chimique."   Lyons,     (jer. 

Fat.  134,301,  Mav  :iO,  1901.  Zeils.  ansrew.  Chem.,  1902, 
15,  [39],  1019. 

100  KILOS,  of  starch  are  mixed  with  3 — 5  kilos,  of  ammonium 
persulphate  and  l.JO  litres  of  cold  water  are  addeil.  The 
mixture  is  stirred  and  the  nascent  oxygen  converts  the 
starch  entirely  into  the  soluble  niodificaiioii  after  about 
10  hours'  treatment. — J.  E.  H. 

EXGLISII    I'ATliXTs. 

Sugar  Juice :    Pnriftcalion    of  .     A .    Xodon    and    J. 

i'iettre,  both  of  I'aris.  Eng.  Pat.  1792.  Jan.  22.  1902. 
CUuder  Interuat.  Conv..  .\ug.  7,  1901.) 

An  electrolytic  process  for  the  defecation  of  .*ugar  juice. 
Shallow  tanks  are  used,  arransied  in  series  of  fi'^e  or  six, 
and  step^vise  to  facilitate  cir;*ulation  of  the  sugar  juice. 
The  electrotles  are  composed  of  an  alloy  of  lead  and 
antimony  (I'b  SO,  Sb  20),  and  a  number  of  them  are 
suspended  vertically  in  each  tank.  The  sugar-juice  is 
treated  with  milk  of  lime  and  manganese  dioxide,  circulated 
through  the  vats  and  electrolysed  under  a  pressure  of .')  volts 
per  vat,  and  a  current  density  of  1  ampere  per  sq.  decim.. 
the  liquid  being  continuously  agitated  by  a  rotating  paddle 
at  the  bottom  of  each  vat.  The  total  energy  required  is 
about  6  kilowatts  per  10  heetolitres  of  juice.  The  juice 
is  then  carbonated  tuice,  filtered,  and  evaptirated  as  usual. 

— H.  T.  P. 

Snifar ;    Separaiiou   of ,  from    Syrup   or  Molasses  of 

JUasaecuite,  and  especially  of  After-Product  Massccuite. 
H.  Claa.ssen,  Dormageii,  Germany.  Eng.  I'at.  14,108, 
.June  21,  1902. 

Thi-;  process  consists  iu  delivering  into  the  centrifugal 
along  with  the  massecuite,  a  saturated  or  slightly  under- 
saturated  sugar  solution,  used  either  warm  or  cold,  the 
"  purity  "  of  such  solution  beiug  not  higher  th:ui  that  of 
the  mother  syrup  from  the  massccuite.  That  is,  the 
mother  sjrup  from  previous  operations  mar  be  employed. 

— H.  T.  V. 


Sugar    Cane.     Beets,    Bagasse.     Dye     Woods,    and    o(/» 

Materials:   Treatment  of .,  and  Apparatus  therefui 

V.  Kessler,  Berlin.     Eng.  I'at.  l.i,355,  July  9,  19U2. 

Sice  I'.S.  Pat.,  70G,6fi9  ;  this  Journal,  1902.  1147. 

-J.  F.li. 

Amylaceous    Bodies :  Melliod  of  Produeiug   Soluble  Pn 

ducts  from .    A.  .\shworth,  Hurv.    Kng.  Pat.  19  7'>i 

Oct.  3,  1901.  ■  '  ■      '  - 

Starch  is  converted  into  a  soluble  modification  by  tl) 
oxidising  action  of  chlorates  iu  presence  of  a  mineral  ati 
at  a  temper.ature  of  about  30"  C,  with  or  without  tli 
presence  of  a  catalytic  .agent  such  as  a  vanadium  or  ciipr 
salt.— J.  F.  K. 

De.rtrin     \^Aclnoo-de.rtrin}     and    Aleidtol :    Manufactu, 

if .     ti.  IJeyuaud.     Eng.  Pa!.  17,.'>06,  .\ng.  8,  1902. 

See  under  WM. ,  jiage  1290. 

irxITKD    ST.yTES    P.ITEXTS. 

Sugar-refining  Apparatus.     J.  Robin-Eunglois,  Paris. 
r.Si.  Pat.  70.'),8G9,  July  29,  1902.  j 

The  apparatus  consists  of  a  series  of  batteries,  each  ooql 
prising  a  meltir.g  pan,  cooler,  and  centrifugal,  the  who' 
so  located  that  the  raw  sugar  iu  passing  from  first  tola' 
is  dissolved,  crystallised,  and  cenirifugalisei  successive' 
iu  each  battery,  leaving  the  last  one  as  pure  widte  sng^ 
The  dissolving  liquid  (plain  water  in  the  last  batter' 
travels  in  the  reverse  direction.- -H.  T.  1'. 

Liquids     [.S'uyar]  :     Apparatus  for     Defecating.      J. 
Hatton,  Santc    Doiuingo.     U.S.   I'at.   70,"),924i  July  2 
1902. 


Js^' 


.V  co.Mi'.iy-\Ti()N  apparatus  for  defecating  sugar  j uice  in 
continuous  and  autumatic  manner.  It  cimprists  one 
more  open  heating  pans,  all  fed  with  sugar  juice  fro 
a  common  supply  tank,  where  the  jv.ice  is  previous 
saturated  with  milk  of  linte.  Each  heater  is  steal] 
jacketed  below,  and  fitted  with  a  temperature  regulaij 
which  governs  the  steam  supply  to  the  jacket.  The  heatf 
defecated  juice  is  drawn  off  automatically  by  a  sip'no^ 
controlled  by  a  valve  and  float  iuside  the  pan,  and  im  oi* 
tide  tap  which  regulates  the  rate  of  flow.  The  end  of  t" 
siphon  dips  into  a  conical  cylinder  resting  on  the  botto' 
of  the  pan.  and  in  such  fashion  as  to  separate,  as  much  f 
possible,  the  sludge,  a  distinct  outlet  being  provided  f? 
the  latter.  The  sugar  juice,  collected  in  the  first  placef 
two  reservoirs  (used  alternately),  flows  through  a  smi 
measuring  \essel  into  the  supply  tank  before  referred  r 
^vhere  it  encounters  and  is  mixed  with  milk  of  lime  comif 
from  a  small  tank,  the  supply  'hieing  regulated  by  a  g&f 
valve  controlled  tiy  a  float  in  the  Dueasur'.ng  vessel.  TH 
same  float  also  actuates  an  automatic  volume-registerif 
apparatus.  Constant  level  is  maintained  in  the  mixit 
vessel  by  a  float  and  valve  n.gulating  the  juice  flow.  T^ 
milk  of  lime  is  kept  in  agitation  by  an  air  blast,  and 
drawn  from  a  larger  \essel  prtu'idtd  with  a  rotatiiig  stirri 

—  H.  T.  P. 
Adhesice  [Wheat-Gluten  Washings  from  .^tarrh  Manufc 
ture'].      A.  S.  Hoyt,  Xew   York."      I'.S.   Pat.    709,5-1    ■:  12 
Sept.  23,  1902.  >  ■llli 

Thk  waters,  jesulting  from  the  washing  of  wheat-gluteu  ' 
the  manufacture  of  starch  and  from  which  the  eouiraerc 
starch  has  been  separated,  are  concentrated,  cooked,  a 
reduced  to  dryness,  yielding  a  product  soluble  in  cold  val 
and  consisting  of  a  mixture  of  converted  starch  and  albuil 
suitable  for  an  adhesive. — J.  F.  B. 


t 


XVn-BEEWlNa.  WINES.  SPIKITS.  Etc 

Prickly  Pear  [Opuntia  rulgari.y'\  ;   Alcoholic  Fermenlal 

if  the  .i  uice  of .    C.  Ulpiani  and  E.  Sarooli.    J.  dti 

Dist.  Erauc,  1902,  932,  180  ;    through  Zeits.  Spiritn8iiii| 
1902,  25,  [36],  391. 

The  expressed  juice  of  the  prickly  pear  contaius  12*8  ;ci 
cent,  of  sugar,  whicQ  consists   of  a   mixture  of  glucose  slfi 
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i:'tose.  The  autliiii's  have  founrl  in  the  t'eniicntiiiir  juice 
,  itunil  yeast,  wtiit'li  occurs  ou  the  Iruit,  and  to  which 
i  \  have  giveu  the  name  N.  upiuilin-.  This  _veil^t  dofs 
,  teraiont  cime-jugar,  maltose,  raffiuose,  niilli-svisar,  or 
.  uctose,  hilt  oiiIn  fjhioose  and  fructose.  It  onlv  feniients 
1  slowly .  an'l  even  ^ifter  a  long  tinii'  the  proportioa  of 
:  jhol  is  smaller  thau  tlie  theoretical  iiuatitity.  For  this 
I'sou  the  spontaneous  feniientatiou  of  priekly  pear  juice 
iiot  practicable  industrially,  and  a  speeijl  yeast  would  be 
I  essary.  Kor  sterilised  juiee  tliis  noiild  present  no 
,  iciilty,  but  in  the  ordinary  juice,  added  yeast  is  speedily 
.  pressed  by  .V.  opmitin'.  Ou  account  of  the  expense  of 
r  ilisation,  it  would   be   desirable  to   find  a  yeast  which 

■  dd  be  capable  of  producing  alcohol  rapidly  iu  the 
]  seuce  of  the  natural  yeast. — J.  F.  I!. 

.'itsa.  R.  T.  1'.  r.arker.  Paper  read  before  the  Botanical 
ection  of  the  liritish  Association,  Belfast.  Chciu.  and 
iruggist,  lOliJ.  61,  [1183],  550. 

the  preparation  of  samsu — a  fermented  drink  of  Kastern 
;i — which  is  a  variety  of  arrack,  rice  is  boiled  iu  water, 
,  after  cooling,  a  powdered  substance,  obtained  in  the 
ri  of  small,  round,  greyish  cakes,  the  ccmposition  of 
ch  is  kept  secret,  is  added.  When  the  fermentation 
need  by  this  addition  has  subsided,  the  liipior  is  distilled 
'c  times,  the  final  product  containing  a  high  pereeiitafe 
;iIcohol.  In  the  greyish  cakes,  the  author  has  identified 
iccies  of  MiiiHisciis  and  a  bacterium  capable  of  fermenting 
:;ose.  The  genus  Mimascus  has  hitherto  been  placed  in 
hemiasci  on  account  of  a  supposed  formation  of  spores 
I  sporangium,  surrounded  by  an  investment  of  hypha'  ; 
t  isolated  by  the  author  is.  however,  stuteil  to  be  a  true 
iniycete. — A.  S. 

'cogcn    in  Distiller;/   Yeasis,  Pressed    Yeastx   and    Top- 

"ermentatiun  Brewery  Yeasts;   The  Orcurreinenf . 

v.  Henneberg.  Zeits.  Spiritusind.,  190:;,  25,  [35 — 39], 
78— 37'.»,  388—38!),  3',)8  399,  410—111,  and  420—421. 
■'.  author  finds  that  ouly  very  dilute  solutions  of  iodine 
s  than  0-1  percent.)  are  desirable   for  the  detection  of 

:  ■ogen  in  yeast,  as  in  this  case  the  protoplasm  remains 
uloured.       in  the  same  culture   some  cells  and  many 

'  ding  branches  may  be  free  from    glycogen,  whilst  others 

■  i  a  strong  reaction,  this  being  an  individual  and  heredi- 
,•  peculiarity.  The  glycogen  first  a|ipears  in  the  form 
I  auiiiber  of  sharply  separated  points,  which   increase  iu 

and  gradually  fill  up  the  whole  protoplasm  or  only  a 
aitc  portion  of  it.  Itarely,  the  glycogen  can  be  observed 
lout  staining ;  it  has  been  seen  with  a  strong!}'  refractive 
appearance.  ■'  Iteserve  "  cells  containing  glycogen  are 
er  met  with  :  cells   eontalning  glycogen   in  old  cultures 

.  always  dead  oiu-s.      In  dead  cells  the  glycogen  remains 

I  olved  in  the  aqueous   cell-contents,  and   it  onlv  escapes 

I  )ugh  the  cell  walls  very  gradually. 

htiesvcnt  Yeast;  {a)  Freshly-pressed. — Distillery  yeast, 
e2,  is  very  rich  in  glycogen  ;  Races  7  and  9  are  generally 

:  !.    The   secretion  of  glycogen  appears  to  be   a  racial 
racleristic. 
b)  Stored  Yeast. — At    low    temperatures    the   glycogen 

'  teases  constantly,  and  disappears   in  from   two  to  tour 

'  lis.  It  disappears  first  at  the  surface  and  later  in  the 
rior  of  the  mass  of  yeast,  the  process  depending  on  the 
'ss  of  air.  The  working  power  of  the  \  east  does  not 
rease,  and  is  quite  independent  of  the  presence  of  gly- 
en.  The  number  of  living  cells,  i.e.,  the  permanence  of 
yenst,  is  also  independent  of  the  glycogen.  At 
ler  temperatures  the  disappearance  of  the  glycogen  is 
more  rapid  (maximum  rate  at  37°  C);  at  50°  C.  the 
-t  is  soon   killed,  and  the  glycogen  then   persists  for  a 

-  ;er  time.     Fresh   yeast  freely  exposed  to   the  air  loses   | 
,'lycogen  in  three  hours  at  22°  C. ;  at  all  temperatures 
tUsappearance    is    far   more   rapid  than    in   the   mass, 
ler   (vater   the   disappearance  of  the   glycogen   is  slow 
lout  aeration,  but  r.apid  with  2r?ation,  a   corresponding   j 
ntity  of  carbon  dioxide  being  produced. 
'••rinentiny    Yeiist. — Glycogen    is    formed    in     notable 
Jtities  only    when  plenty  of  sugar  is    present  ;   it  dis- 
ears  as  soon  ,is  the  sugar  is  reduced  by  attenuation,  and 

"  1  reappears  when  more  sugar  is  added.     The  glycogen 


content  is  influenced  by  factors  which  inlliience  the  fermen- 
tation, such  as  temperature,  aeration,  concentration  of  the 
wort.  In  concentrated  worts  it  appears  later  and  disappears 
more  slowly  on  aeration  than  in  dilute  worts ;  in  pure  sugar 
it  appears  earlier  ami  lasts  longer  than  when  peptone  is 
iidded  ;  the  presence  of  lactic  ae!d  restricts  the  formation  of 
glycogen.  The  best  w.iy  to  id.tain  the  maximum  content 
of  glycogen  is  to  keep  the  yeast  for  :i4  liours  in  a  20  per 
cent,  solution  of  eane-sugar,  maltose,  lu-  glucose  :  starch  and 
dextrin  give  no  glycngen.  Potiito  m::ahes  never  give  very 
much  glycogen,  but  grain,  maize  and  imdasses  mashes,  and 
malt  worts  generally  afford  large  i|uantili<'s. 

Some  races  of  yeast,  e.g.,  a  milk-sugar  yeast,  never  form 
any  glycogen.  Logos  yeast,  ou  the  other  hand,  is  extra- 
ordinarily rich.  The  rc-formatiou  of  glycogen  on  fresh 
additions  of  sugar  to  exhausted  worts  ouly  fakes  place  up 
to  a  certain  point,  depending  on  the  race.  The  influence  of 
the  alcohol  upon  the  yeast  is  probably  the  cause  of  this. 
Ihi  the  other  hand,  the  adilitioii  of  rilcohid  to  the  culture 
liquid  before  fermentation  does  not  hindi-r  the  formation  of 
L'lycogen. 

/tead  (\iis. — Cells  which  die  whilst  glycoiren  is  preseut 
retain  the  latter  much  longer  than  living  cells,  ('hloroform 
and  alcohol  delay  its  disappearance.  The  disappearance  of 
the  glycogen  is  favoured  by  aeration  and  delayed  by  the 
presence  of  sugar  ;  it  disappears  much  more  slowly  at  50°  C. 
than  at  3V  C.  The  glycogeu  in  dead  I'ells  disappears  more 
rapidly  in  distillery  ma-hes  than  in  worts,  owing  to  the 
presence  of  diastase  in  the  former. 

In  eonclusion,  it  may  be  stared  that  glycogen  is  an  iudi- 
catioii  of  the  presence  of  plenty  of  sugar  ;  it  appears  to  be 
of  uo  special  advantage  to  the  yeast,  and  therefore  hardly 
deserves  the  name  of  a  reserve  material. — .1.  F.  1>. 

3{olasses ;  Manufacture  of  Spirit  from .     A.  Wenck. 

Zeits.  Spiritusind.,  1902,  2b\  [4UJ,  430—431. 
In  the  more  important  molasses  distilleries  of  France,  Bel- 
gium, and  Austria,  the  employment  of  malt   and  grain  h;L-j 

long  been  successfully  practised,  and  the  use  of  hydrofluoric 
aeid  has  been  discariled.  Tlie  good  results  are  based  on 
the  use  of  pure-cultivated  wine  yeast,  acclimatised  to 
molasses  and  contiuuously  propagated  in  the  distillery  in 
pure  yeast  apparatus.  As  a  yeast  nutrieut  an  extract  of 
yeast  as  proposed  by  Bauer  shouhl  give  good  results,  but 
nutrient  salts,  sueh  as  potassium  phosphate  and  ammonium 
pho-phat'\  are  cheaper  and  better.  The  cost  of  the  yeast, 
nicluding  these  salts,  is  estimated  at  about  4  I'fennige  per 
101)  litres  of  alcohol. 

Utilisation  of  the  Spent  Residues. — Incineration  in  til." 
direct-lire  funiaees  is  attended  by  many  drawbacks,  and 
owing  to  the  increasing  competition  of  the  electrolytic  pro- 
cess of  manufacturing  caustic  potash,  it  more  often  shows  a 
loss  1  ban  a  profit.  In  all  new  plants  for  the  concentration 
of  spent  wash,  triple  or  ipiadruple  effects  take  the  first  pi  .ice, 
and  it  all  the  p.irts  be  constructed  of  copper  or  east-iron, 
no  excessive  depreciation  occurs.  The  author  gives  tables 
showing  the  eiMupositiou  of  molasses  spent-wash  in  the 
dilute  state  and  after  coneentratiou  to  71  per  cent,  of  solids, 
together  with  analyses  of  the  ash  and  the  organic  matter. 
In  burning  the  concentrated  residues  lor  black  ash  without 
recovery  of  nitrogen,  good  practical  results  have  been 
obtained  by  steam-raising  in  low-pressure  boilers.  In 
Garner's  furnace  2.")  per  cent,  of  black  ash  is  thus  obtained, 
coutainiug  45 — IG  per  cent,  of  K.,CI  >:,.  Besemfelder's 
process  for  the  proiliiction  of  black  asli,  with  recovery 
of  about  70  per  cent,  of  the  total  nitrogen  as  ammonia, 
by  destructive  distillation  has  not  been  widely  adopted 
owing  to  the  complexity  of  tae  treatment.  In  the  process 
of  Bueb  and  Iteichardt,  at  the  Dessau  refinery,  about  70 — 75 
per  cent,  of  the  nitrogeu  is  recovered,  partly  in  the  form 
of  cyanogen  compounds  and  partly  as  ammonium  sulphate. 
These  processes,  however,  are  not  on  a  very  satisfactory 
basis.  The  most  hopeful  utilisation  of  molasses  rcsidue.s 
appears  to  be  as  a  fertiliser,  without  incineration.  The 
(/hilinite  syndicate's  process  consists  in  treating  the  con- 
centrated residues  \\ith  crude  sulphuric  acid  and  neutralising 
with  chalk.  The  fertiliser  produced  contains  3  8  per  cent, 
of  nitrogen,  12-8  per  cent,  of  potash  as  K.jO,  27  per  cent, 
of  gypsum,  3  or  4    per    cent,   of  moisture,   and  the  rest 


1290 


JOUKXAL  OF  THE   SOCIETY  OF   CHEMICAL    I^'DCSTB,Y. 


[Oct.si.wea. 


organic  matter.  In  tliis  \vny  the  uliole  of  the  nitrogen  and 
potash  «re  retained,  ti:o>tly  in  th:;  form  of  v;ilual)le 
potash  s;ilts  of  amino  acids,  and  the  process  is  simple  and 
odourless. — J.  F.  li. 

Molasses:  Mamijactiire.  nf  Alcohol  from .     E.   Bauer. 

Zeits.  Sjiiiitiisind.,  iy02,  25,  [34],  :iG8. 

TjiE  deficietoy  of  molasses  in  yeast  nutrients,  renders 
necessary  the  use  of  more  nitrogenous  adjuncts,  in  the 
shape  of  raw  j^rain  or  malt,  from  which  a  wort  is  prepared 
l)y  acid  or  diastatic  conversion.  This  wort  is  mixed  in  with 
the  molasses;  or  the  yeast  is  grown  up  separately  in  the 
■wort,  and  afterwards  added  to  the  molasses  solution.  Apart 
from  the  extra  plant  and  expenditure  so  introduced,  these 
methods  suHer  from  the  radicr.l  defect  that  the  yeast  is 
cultivated  in  a  medium  (dextrose  or  miiltose)  differing  from 
that  obtaining  in  the  piincipal  fermentation  (saccharose). 

The  author's  pioccss,  patented  in  18116,  and  since  then 
adopted  by  a  nuudjer  of  leading  molasses  distilleries,  is  free 
from  these  objections.  It  consists  in  the  use  of  a  yeast- 
food  prepared  from  etizymatically  liquefied  brewers'  yeast. 
This  yeast-food  is  commercially  obtainable  ("  Hete-Ex- 
trakt")  in  Austro-Iiungary,  and  forms  a  paste  "wlrch 
r.'Doains  sound  for  a  long  time.  About  2il(i  grms.  of  it  are 
added  to  1,000  litres  of  s.terilised  and  slightly  acidifie<l 
molasses  solution,  which  is  then  "  pitched  "  as  usual.  It  is 
claimed  that  good,  healthy  fermentations  aie  so  obtained, 
yielding  a  yeast  oroji  of  vigorous  cells,  rich  in  invertase, 
aid  free  from  bacteria. 

For  two  years  the  yeast  extract  luis  been  employed  in  a 
number  of  maize  and  potato  distilleries  with  marked  benetii. 
enabling  a  reduction  to  be  made  in  the  pioportiou  of  malted 
grain  required  in  mashing.  The  process  is  the  subject  of 
Ger.  I'at.  130,ri7L',  1900.— II.  T.  P. 


Ex<;i.isH  Patents. 

J)rt/hig  Bricks,  Pntlrri/,  Malt,    Cores  for  Fouiidry  Work, 

and  the  li/ia  ;  Floors  for  .     J.  A.  Mobberioy.     Eng. 

I'af.  18.1.'^.4,  Sept.  11,'litO!. 

See  under  IX.,  page  1'2?9. 

Measuring  and.   Filliny    Liquids    [^Bottling  of  Beer']  into 

Jars  or   oilier     Vessels;    Apparatus  Jor    .     J.    G. 

Grossman,  Watford.     Eng  Pa'.  18,974,  Sept.  23,  1901. 

TiiK  aiiparatus  consist*  of  two  vessels  mounted  with  their 
mouths  on  a  central  hub,  upon  which  the  two  may  be 
rotated  ;  passages  are  provided  .so  that  while  the  lower 
vessel  is  being  tilled,  the  upper  ore  is  discharging  its 
contents  into  the  vessel  jilaced  to  receive  it. — J.  \V.  H. 

Yeast  and  Spirit  ;   I'lilisatiim  nf  certain   Materials   [Oil 

Cake  and  Leijuminous  Seedi'l  in  tke  Manufaclure  of . 

C.  Stapg,  r..n:in.     Eng.  Pat.  1 1,852,  .liily'3,  1902." 

The  ntilisa'ioii  of  highly  albuminous  materials,  such  as  oil- 
cake and  leguminous  seeds,  in  the  manufacture  of  yeast 
and  spirits  is  rendered  possible  by  digesting  the  malted 
nitrogenous  raw  materials,  or  the  unmalted  materials  mixed 
with  maker  malt-extract,  in  a  slightly  alk.-iline  condition  at 
a  temperature  of  .'id" — 60°  C.  for  tour  or  ti\e  hours,  to  per- 
mit of  the  activity  of  the  proteoljtic  enzyme.  The  product 
is  then  acidified  and  adiied  to  the  ordinary  mashes  as  a 
yeast-nutrient. — J.  F.  IJ. 

Dejtrin    lArhronde.riri)i'j    and   Alcohol;    Manufacture    of 

G   Heynaud,   Paris.     Eng.   Pat.   17,.")06,  .\ng.   8, 

1902. 

Peat,  lichens,  and  mosses  arc  mixed  with,  twice  their  weight 
of  water,  atd  heated  under  i)ressure  in  an  autoclave  to  a 
temperature  of  irom  160°  C.  to  220°  C.  for  about  an  hour 
and  a  half  ;  the  cellulose  and  starchy  matters  are  thus  cl'H- 
verted  into  achroodextrin.  If  desirable,  the  water  used 
may  >ie  slightly  acidulated  (2 — 3  per  cent,  of  acid).  The 
solution  obtained  may  be  treated  for  the  manufacture  of 
achroodextrin,  or  it  may  be  saccharified  and  fermented  for 


the  production  of  alcohol.  An  autoclave  provided  with  an 
agitator  is  described,  having  several  nozzles  at  different 
levels  for  the  introduction  of  superheated  steam. — J.  F.  B. 

IT M TED  States  Patexf.". 

3falt  Liquors  ;  Manufacture  nf .     J.  Schueible  New 

York.  U.S.  Pat.  694,671,  IMarch  4,  1902. 
In  the  cellar  treatment  of  beeis  in  process  of  manufacture 
the  beer,  after  primary  fermeutation  is  complete,  is  cooled 
saturated  with  carb<in  tlioxide,  and  the  liquid,  so  charged 
under  pressure,  stored  (in  clarifying  or  chip  casks)  unti 
clarification  is  effected.  It  is  claimed  that  clarification  takes 
place  far  more  rapidly  (five  days  or  more)  than  undei 
ordinary  conditions  of  storage,  anil  that  the  beer,  heinp 
charged  with  gas,  is  in  an  immediatelv  marketable  condition 

— H.  T.  P. 
Beer ;    Process   of   Manufacturing    Nioi-Alcoltolic 

V.  Lapp,  liindenau,  Germany.     U.S.  I'at.  709,713,  Sept> 

23,  1902. 

WouT  is  heated,  aerated  with  pure  air,  saturated  witl 
ozone  and  then  with  carbon  dioxide  at  a  pressure  of  ahoui 
10  atmospheies.  The  wort  is  then  cooled,  still  uuder  thai 
pressure,  and  filtered,  relieving  at  the  same  time  part  of  th« 
pressure;  it  is  then  saturated  with  cjrboQ  dioxide  au(i; 
filtered  again, and  stored  inuler  a  pressure  of  carbon  dioxide) 
of  10  atmospheres  until  bottled  or  racked  off. — ,1.  F.  li. 


XVIII.-FOODS ;  SANITATION;  WATER 
PURIFICATION,  &  DISINFECTANTS. 

M.)— FOODS. 

Macaroni,  Spaglictti,  Vrrmieelli,  and  Noodles.  A.  L' 
Wimou  and  A.  \V.  (5gden,  Tweutv-fifth  Kepoit  of  th(! 
C(ujnecticut  Agric.  Exp.  Station  for  1901,  196—20?.      J 

MACAROXr,  spaghetti,  and  vermicelli  are  prepared  hj 
m'jistening  wheat-flour,  rich  in  gluten,  with  hot  watei 
kneading  into  a  dough,  and  forcing  the  latter  through  1, 
perforated  plate.  "  Noodles  "  are  prepared  by  makuig 
dough  from  flour  mixed  with  a  certain  ;i mount  of  eggs  am 
salt,  tolling  into  sheets,  and  cutting  into  strips  or  fancifl^ 
shapes.  .Most  eommercial  "noodles,"  however,  are  net  madi 
with  eggs,  but  have  about  the  same  composition  as  macaroni; 
the  golden-yellow  colour  being  produced  by  the  addition  a 
turmeric  or  a  coal  tar  ilvestuff  (Tropeolins,  DinitrocresoU 
Martins  Y.'Uow,  Naphthoi  Yellow  S,  &c.).  \ 

All  the  sample*  (37)  of  macaroni  examined,  appeared  t( 
have  been  made  from  wheat  flour  without  the  addition  (^ 
any  considerable  amount  of  salt,  eggs,  or  colouring  matter; 
The  amount  of  ash  ranged  from  0 -33  to  0' 96  per  cent, 
protein,  11-94 — 20 '69;  nitrcgen-free  extract  (mcludii: 
fibre),  64-82 — 7.7-60  ;  and  fat,  0- 1.') — 1  - 1 1  per  cent. 

In  18  samples  of  spaghetti  and  vermicelli,  the  umoui 
of  ash  ranged  fi-om  0-46  to  0-97  per  cent.;  protei) 
11  "94 — 15-31;  nitrogen  -  free  extract  (including  fibre 
71'52  — 74-S3;  and  fat,  0-19 — 0- 63  per  cent. —A.  S.         ' 

Cheese ;    Sails  Jurmed    liy    Casein    and    Paracasein   wii 

Acids,  and  their  Belatiims  to   American   (Cheddar  — 

E.  L.  Van  Slyke  and  E.  11.  Hart.    New  York  .Vgric.  Ei| 

Station.     Bull.  No.  214,  July  1902. 

1.x  examining  cheese  for  hetcro-caseose  by  extraction  wit 

ililute   solution    of  common    salt,   a   substance    other  tha 

hetero-caseose  was    detected.     This   compound,  soluble   i 

salt  solution,  is  present  in  large  quantities  only  w  ben  lad 

acid  is  used  in  the  manufacture  of  the   cheese,  being  pnU; 

tically  absent,  or  iiresent  in  very  small  proportions,  wheii  i 

acid  is'u.sed.     In  normal  cheese  the  compound  is  alwn; 

found,  but  in  varying  amounts,  tlie  proportion  usually  ben 

largest  in   new  cheese,  and  diminisliing  as  the  age  of  tl 

cheese  increases. 

Paracasein,  when  treated  with  dilute  lactic  acid,  famish 
a  product  resembling,  in  fo:h  physical  and  chemical  pr 
perties,  the  substances,  soluble  in  salt  solution,  cxtricti 
from  cheese. 
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liutli  j>Ji'ac:isrin  iiuJ  casc'ui  C():nl)iue  with  lactic,  acciic, 
ilidchlorie,  and  sulpburie  acids  in  at  lea<t  two  cliftereut 
(iportiiins,  foviiiiiiu;  an  unsaturated  or  niono-acid  salt  and 
.^attirati'd  or  di-aeid  salt.  Tlii'  unsaturated  salts  are 
lubii'  iu  diluti'  solutions  of  sociium  chloride  and  in  fiO  pei- 
lit.  lait  alci>liol,  but  insoluble  in  water.  The  saturaicil 
Its  are  inacticallv  insoluble  in  all  of  the  three  solveu's 
>r.tioned.  Both  forms  are  spariu;;ly  soluble  in  dilute 
lutions  of  calcium  lactate  and  calcium  carbnnate.  The 
auges  taking'  place  in  cheese-curd  during  the  jirocess 
chcJdar  cheese  maicing,  are  due  to  the  formatiou 
the  uns.iturated  paracasein  lactate.  .Accordino  to  the 
thors,  the  iipening  process  iu  normal  cheddar  cliee>e, 
which  the  insoluble  nitrogen  cr.nipounds  chan;^e  into 
luble  forms,  be^dns,  not  with  paracasein,  as  ha.s  been 
uerallv  held,  but  with  unsaturated  paracasein  lactate, 
le  water-soluble  nitrogen  in  cheese  generally  increases  as 
e  unsaturated  paracasein  lactate  decreases,  and  it  is  |,irob- 
le  that  the  first  step  ia  the  normal  rifiening  process  i.i 
inericau  cheddar  cheese  is  a  peptic  digestion  of  unsaturated 
racasein  lactate. — A.  S. 

'ods  ;  fV'  of  Coid-Tar  Dyesluf}'^  in  .    .\.  L.  Winlon. 

Twent\-fifth  IJeport  of  the  Connerticut  Agric.  Exp. 
Station  for  1901,  170— 182. 

^  .showing  the  extent  to  which  the  use  of  il\estutrs  iu  foods 
y  been  carried,  it  is  reported  that,  during  lyitl,  21  out  of 
samples  of  jellies  and  jams,  and  86  out  of  lofi  samples 
catsup  and  other  sauces,  as  well  as  most  of  the  ehejp 
rdials  ami  lemon  extracts  examined  at  the  .station  con- 
ned inal-tar  dvestuffs.  Among  other  articles  in  which 
ase  colours  have  frequently  been  detected,  are  milk, 
tter,  cheese,  ice  cream,  confectionery,  pastries,  fiavouriui; 
tracts,  mustard,  cayenne  pepper,  sausages,  "  noodles," 
DCS,  and  liquors. 

Experiments  on  dogs  and  other  animals  by  (Jazeneuve 
1  I.epine,  W'eyl,  and  others  have  proved,  beyoud  doubt, 

■  poisonous  nature  of  Picric  Acid,  Diuitroeresol.  and 
utius'  Yellow  anumg  the  uitro  colours,  and  of  Orange  II. 
'.!  Motanil  Yellow  among  the  azo  colours.  .Magenta, 
Iphonated  uitro  colours,  and  nnist  of  the  azo  colours  do 
t  act  as  poisons,  but  some  of  them  produce  vonntin*^, 
lers  diarrlnea,  and  others  albuminuria.  The  author 
iats  out  that,  although  there  is  evidence  iliat  most  of  the 
d-fcir  dycstutts  are  not  injurious  to  some  of  the  lower 
imals,  it  is  not  safe  to  assume  that  they  are  entirely 
rmless  to  human  beings. 

U'eber  found  that  even  at  a  dilution  of  1  in  1  ,COn,  Oroline 
■How  (.\cid  Yellow)  retarded  the  action  of  pepsin  in  the 
ificial  dig.'stion  of  fibrin,  and  Methyl  Orange,  Saffoline 
.cridine  Red),  and  Magenta  .seriously  interfered  with  the 
ucrealic  digestion. — A.  S. 

iffeine  [^in  Tea,  i^'c.']  ;  Determination  of .     J.  Katz 

See  under  XXIII., pnye  I30i). 

United  .States  I'.vtexts. 

lisinij  or  Loweriny  the  TemperitlKre  of  Liquids  [Mil/t]  ; 

Machine  or  App'tratiiit  for  .     F.  H.  Floyd,  Quincv, 

.Mass.,  US.. v.      L'..S.  Pat.  708,70;i,  Sept.  9,  1902. 

IE  liquid,  such  as  milk,  to  be  cooled  is  circulated  in  the 
ices  formed  between  a  series  of  double  convex  hollow 
limbers  and  a  similar  series  of  double  concave  chambers. 
e  cooling  medium  flows  through  the  concave  chambers, 
lich  are  superimposed  on  each  other  to  fiu'm  a  column. 

-  W .  P.  S. 

"asteurising  Apparatus.      1!.  F.  Schirmer,  Indianapolis, 
l'.S..V.      U.S.  Pat.  7ll8,73S,  Sept.  9,  1902. 

B  apparatus  cousists  of  a  tank  containing  water,  which  is 
ited  to  the  desired  temperature.     The  bottles  containing 

■  liquid  to  be  pasteurised  are  placed  in  receptacles  fixed 
a  travelling  belt,  and  are  thus  carried  into  the  tank,  first 
ising  through  the  heated  atmosphere  at  the  top  of  the 
■k,  then  through  the  hot  water,  and  finally  being  auto- 
tically  delivere  I  from  the  tank  at  the  opposite  end  to 
It  at  which  they  entered.  The  entrance  and  exit  are 
sed  by  auiomalically  shutting  doors.  On  leaving  the 
ik  the  bottles  are  sprayed  with  cold  water.  —\V,  P.  S. 


Cream  Separator.     O.  B.  Phillips,  Blissfield.  Mich.,  U.S..\. 
U.S.  Pat.  708,730,  -Sept.  9,  1902. 

The  drum  of  the  separator  contains  a  uumbjr  of  vertical 
partitions  or  wings,  connected  together  by  cone-shaped 
rings.  The  rings  are  hollow  down  the  centre,  and  ar^-  iu 
close  contact  at  their  outer  and  lower  edge  with  the  sides  of 
the  drum.  A  space  is  left  between  the  edge  of  the  lower 
cone  and  the  siile  of  the  separator,  through  which  the  milk 
pas.ses,  after  being  run  into  the  bottom  of  the  drum  through 
a  hollow  shaft  entering  at  the  top  and  pissing  down  the 
centre  of  the  separator. — W.  P.  S. 

Ceiifjifuffal  [Cream]  Separator.  J.  P.  lliiltgren.  Assignor 
to  F.  II.  (ielzmann,  both  of  Stockholm.  I '.S.Pat.  70S, 643, 
Sept.  9,  19U2. 

IxsiDK  the  separator  drum  is  placed  a  vertical  series  of 
rings,  each  elliptical  in  cross-section  and  held  together  by 
vertical  strips  or  ribs.  Xarrow  slits  are  left  between  the 
rings,  through  which  the  separated  milk  passes. — W.  P.  S. 

Milk     Alhumlii:     Proiei.i  for    proiliicint)     Solnlili;   •. 

H.  V.   Dunham,  New  York,  I'.S.A.       C.S.  I'at.  709,003, 
Sept.  IG,  1902. 

M'hev  is  concentrated,  after  the  addition  of  1  per  cent,  of 
ammonia  (2ti'),  to  a  thick  .syrup,  the  tem|ierature  being 
kept  below  the  coagulating  point  of  albumin  during  the 
evaporation.  The  milk-sugar  is  then  allowed  to  crystallise 
out,  and  is  removed.  ( )n  adding  1  per  cent,  of  hydrochloric 
acid  to  the  syrup,  the  albumin  is  precipitated  and  is  strained 
off,  washed  in  a  little  water,  and  dried. — W.  P.  S. 

Oleaginous  Compound  [Lard  Suli.stituir].  C.  Adams, 
Kellows  Falls,  Vcr.,  U.S.A.  U.S.  Pat.  7U9.291,  Sept.  16,' 
1902. 

A  vEiiETMii.E  oil,  preferably  cotton  seed  oil,  is  thoroiin-hlv 
incorporated  with  a  solution  of  casein  in  approximately  the 
proportion  of  CO  parts  of  oil  to  7  parts  of  solution.  The 
resulting  semi-solid  product  is  stated  to  be  a  good  substitute 
for  lard;  which  it  resembles  in  appearance. — L'.  A.  il. 

F<iod  Products  ;  Prorcss  of  Prcseriinr/ .     W.  D.  Baker, 

Uogers,  Ark.,  U.S.A.,  Assiguor  to  E.  B.  Harrington, 
Kausas  City,  U.S.A.  U.S.  Pat.  703.431,  Sept.  IU,  1902. 
The  articles  to  be  preserved  are  placed  in  a  chamber  built 
of  non-conducting  walls,  so  that  the  temperature  shall  not 
vary.  On  shelves  round  the  sides  are  pUced  open  vessels 
containing  charcoal,  potassium  carbonate,  and  a  mixture 
of  iron  and  sulphur.  The  charcoal  is  placed  on  the  bottom 
shelf,  the  potassium  carbonate  on  the  next,  then  another 
shelf  of  charcoal,  and  on  the  uppermost  are  the  vessels 
containing  a  moist  mixture  of  iron  (filings;  and  sulphur, 
and  others  holding  a  dry  mixture  of  iron,  sulphur,  and 
potassium  carbonate. — W.  P.  S. 

Food  Products;  Prore.ss  of  Preferring .    \\.  D.Baker 

Uogers,  Ark.,  U.S.A.,  Assignor  to  E.  B.  Harrington, 
Kansas  City,  L'.S..\.  U.S.  Pat.  709,4;;2,  Sept.  10,  1902. 
The  food  products  are  subjected  to  the  action  of  the  fumes 
arising  from  smouldering  paper  which  has  been  steei'ed  in 
a  soluiion  of  potassium  nitrate.  The  fumes  are  forced  into 
the  chamber  by  a  fan.  In  the  chamber  are  placed  pans  of 
potassium  carbonate  (for  drving  the  fumes)  and  of  cb^rc^al. 

— W.  P.  S. 

Eggs  ;  Process  of  Preserving .  AV.  Shoniug,  Christiaiiia. 

U.S.  Pat.  709,383,  .Sept.  23,  1902. 

Tiiii  eggs  are  dipped  in  hot  water  (not  boiling)  for  a  few 
seconds,  and  are  then  placed  in  a  solution  of  cold  salt  water 
containing  10  per  cent,  each  of  animonlum  chloride  aud 
sodium  silicate. —  W.  P.  .S. 


(S.)— SANITATION;  WATER  PUKIFICATION. 

Sewage  Purification  bi/  the  B  leterial  Si/slem..     A.  D. 
Greatoi-ex.     Public  Health  Eng  .  0.:t.  1,  1902,  31t;— 322. 

The  sewage  in  question  is  fiee  fro.ii  fictory  refuse,  except 
that  of  breweries. 
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In  view  of  the  unsntisfactory  re^inlts  of  iirigalioii  and  of 
comijlaints  of  uuisance  arising  therefrom,  the  local  authority 
resolved  to  try  two  methods  of  bactfrial  truatiuent,  !,'/;. :  — 

High  Level. — Preliininary  passage  through  a  "  detritus  "' 
tank  followed  by  bacterial  treatiiicut  in  one  coarse  bed,  and 
finally  by  filtration  through  pri-pared  land  ; 

Liim  Level.— X  coarse  and  a.  fine  hacleria  bed,  3^  ft.  and 
3  ft.  deep  respectively. 

The  beds  were  filled  with  engine  ashes,  which,  for  the 
coarse  bed,  Avcre  !-creened  as  between  a  \  in.  and  a  2  in. 
mesh,  and,  fcr  the  tine,  as  between  a  ]  in.  and  a  jin.  mesh. 

Tlie  object  of  the  experiment  ivas  to  prove  whether 
sewage  could  be  purified  without  supplemental  land 
filtration. 

.■Samples  taken  for  analysis  gave  the  followlnj;  results  :  — 

Low  Level :—  Grains  per  Gall. 

Suspended  nmtli-r  in  crude  sL'wajio 5fl7 

in  llnal  liitrate 0'(i.S 

P.arts  per  1(10,000. 
T)issolved  oxidisabU-  matter  in  crude  sew:i,:;c  ....    .'i*2jl 
„  ,.  in  lilial  liltrate 0"t.j7 

The  oxygen  test  showed  a  total  purification  by  the  com- 
bined beds  ofSo'flper  cent.,  which,  after  land  treatment, 
was  increased  to  SS-P  per  cent.  The  albuminoid  ammonia 
test  showed  a  total  purifii'ation  by  the  combined  iieds  of 
78 "G  per  cent.,  increa-ed  after  land  treatment  to  82 -4  per 
cent.  These  figures  were  subsequently  confirmed  by  the 
"  incubator  test." 

High  Level. — The  final  filtrate  from  the  one  bacteria  bed, 
combined  with  land  treatment,  showed  a  reduction  of  oxidis- 
able  matters  in  sidution  of  92'Uper  cent.  With  supple- 
mental laud  treatment,  nitrification  showed  an  increase  of 
from  0-447  to  l-2:i'J  parts  per  10o,00u  of  nitric  nitrogen. 

In  both  cases  the  beds,  after  12  months'  continuous 
working,  were  as  free  from  nuisance  as  when  first  filled,  and 
■  the  etHucnt  was  throughout  superior  to  the  water  of  the  river 
into  which  it  flowed. 

EsGt.ISB  Patkxts. 

Water  ;  Apparatus  for  Softening,  L'tlterimj  and  pHvifyinij 

.     T.  Waite,   Bradford.     Eng  Tat.   11,366,  June  4, 

1901. 
The  apparatu'i  includes  two  cylindrical  vessels,  on  the  same 
level  and  of  similar  height,  but  dift'cring  in  size.  Above 
the  larger  vessel,  the  water  to  be  purified  is  run  on  to  an 
overshot  wheel  or  turbine,  buckets  eounocted  to  which 
'lis;harge  into  hoppers  communicating  with  a  shute  leading 
to  a  second  wheel  over  the  smaller  vessel.  The  water 
passes  frinn  near  the  top  of  the  smaller  vessel  downwards 
by  a  pipe  leading  to  near  the  bottom  cd'  the  larger  vessel, 
then  fiows  upwards  through  the  latter  through  filtering  beds 
alternated  with  chaniljers,  wherein  it  is  agitated  by  vanes 
worked  by  the  flow,  and  finally  passes  outwards  from  the 
iipiiermost  chamber.  Lime  or  other  purifying  agent  is 
sujiplitd  from  above  to  the  larger  vessel,  which,  as  well  as 
the  smaller  vessel,  has  a  settling  bottom  inclined  in  all 
dirccti(ms  to  a  side  discharge  valve. — ¥,.  !<. 

^yatlr :      The    Pitrificaliun    or     Sterilisation    of   ; 

^lechtnusm  for  adding  dtemicaU  u^etl  in  connection 
with  Mechanical  and  other  Filters.  ,V.  ,T.  Bell  and 
P.  A.  G.  Bell,  Manchester.  Kug.  I'at,  21,231,  OU.  2a, 
1901. 
In  combination  with  a  cylinder  or  tank  containing  the 
chemical  solution  to  be  used,  and  in  which  is  a  float,  is  a 
water-supply  pipe  in  <'ounection  with  a  mixing  chamber, 
fitted  with  valves  controlled  by  the  float  in  the  cylinder, 
according  to  the  density  of  the  chemical  solution  therein, 
so  that,  if  the  solution  become  redueeci  in  density,  the  float 
siniis,  and  thereby  the  valve  admitting  it  to  the  mixing 
vessel  is  opened,  so  that  more  of  the  said  solution  is  added 
to  the  water  passing  through  the  mixer,  and  vice  rcrsa,  the 
mixture  being  always  made  projiortionately  to  the  strength 
of  the  solution.  In  a  modified  form  of  apparatus,  the  flow 
of  the  chemical  solution  into  the  water  is  adjusted  without 
the  use  of  a  float. — E.  S. 


(,'.  .s.  Whe«l 
>3.  l;iU2. 


Garbage  :  Apparatun  for  Cooking  — — . 
Wright.     U.S.  Pat.  709,836,  Sept.  : 

.See  under  XII.,  page  1285. 


XIX -PAPER,  PASTEBOAED.  Etc. 

Sulpttile  Lyes  containing  Soda  ;   Determination  iff  , 
Alkali  in .     K.  Seliwartz. 

•Sec  under  XXIII.,  page  1298. 

Benzene  and  Cellulose ;  Reaction  iiciwcm  - 
A.  M.  Nastjukow. 

'  5ec  ««(ier  XXIV.,  ;>n(;e  1302. 

EsGLiSH  Patext. 


United  States  Pate.nts. 
Water-purifi/ing   Apparatus.     C.  L.   Keimieott,  Assi^i- 
to  Kennieott  Water  Softener  Conipain ,  Ix.th  of  Uhica 
U.S.  Pat.  708,717,  Se]it.  U,  1902. 

Sei-:  Eng.  P;!t.  11,990;   1902;   this  .lournal,  1902.  1192. 

— K.  S 

Liijnids   with  Gases    [  Water  with  0:une'\    or  Gases  «• . 

Liquids;  Apparat'ds  for    Treating  .     A.  \'osma 

Watergraafsiueer,  and  A.  Lchret,  Utrecht,  Assignors '; 
the  O/on  Maatschapjiy  Systeem  A.  Vosmaer,  Amsterdalj 
U.S.  Pat.  709,379  Sept.,  16,  1902.  1 

Ax  apparatus  for  treating  water  with  ozone,  and  forsimi'' 
purposes,  in  which  the  gas  may  be  passed   in    fine  buhl 
thrcngh  the  lia_uid,  without  lieing  carried  away  by  the  latt 
An  upright  cyhndrical  vessel  is  provided  at  the  bottom  \i, 
an  inlet-pipe  for  the  gas  ;  at  the  top,  with  an  outlet  for 
gas  and  an  inlet-pipe  for  the  liquid  to  be  treated ;  and  at 
side,  with  an  outlet-pipe  for  the  treated  liquid.   A  horizon; 
diaphragm  having   very  tine   perforations  {say   0-05  ij^ 
diameter)  is    arranged   above   the   gas-iolet   pipe  and  j' 
below   the   level   of   the    liquid   outlet-pipe.     A  perforai 
screen,   in   the   form    of    an    annular   chamber   extend] 
round  the   cylinder,   is   interposed   iiefor.    the  liquid-oui; 
pipe,  the  perforations  having  a  diameter  of  about  0-25  ni. 
A  tubular  projection  extends  upwards  from  the  diaphragn^j 
above  the  screen.     The  gas  is  forced  up  through  the  p^^ 
forated    diaphragm    into   the    liquid,    which    cannot    w< 
through  the  perforations,  and   any  bubbles  which  do  not: 
once    rise   tlirough   the   liquid  are    caught  by  the  annu' 
screen,  through  which  onlv  the  treated  liquid  can  pass. 

— H.  B 
Garbage ;  Method  of  and  Apparatus  for   Treating '', 

S.  E.  Wilson,  ErenchlandiEg,  Mich.,  J'.S.A.       U.S.  Vi, 

709,384  and  709,450,  Sept.  16,  1902. 

G.\nBAOE,  distillery  slops  and  the  like,  and  especiajt 
matters  from  which  it  may  be  desired  to  extract  greal 
are  treated  in  a  series  of  digesting  and  ccuiipression  tan], 
in  which  the  cooking  and  compressing  ••  fluid  ''  used  may.! 
steam,  hot  air,  or  vapours  from  naphtha,  ^;c.  Tlieproci 
consists  in  dividing  the  mass  into  a  number  of  comparativl; 
small  ]iortions,  and  cooking  these  within  a  closed  tank,  (: 
latter  being  connected  with  a  separate  tank  wherein  ! 
equal  pressure  is  maintained;  "  applying  fluid  under  prj 
sure  simultaneously  to  all  the  surfaces  of  the  mass  unc 
treatment,"  and  allowing  the  contained  liquiil  therein  topt! 
through  to  the  ]iressure  tank.  Commnnitation  with  |t 
high-pressure  tank  is  shut  off,  that  with  a  loiv-|ire£sure  t!(: 
being  opened.  The  mass  upon  that  side  opposite  the  c() 
nection  with  the  low-pressure  tank  is  now  compressed,  fljt 
under  pressure  being  passed  through  the  mass  into  the  Id- 
pressure  tank.  It  is  st.ated  that  :i  relatively  dry  mass  is  tl 
obtained.  Provision  for  deodorising  the  escaping  gasc:^ 
made.  Reference  is  made  to  l^.S.  I'at.  .'567,210,  Sept 
1896.— E..S. 


'ii 


k 


Textile  Fabrics   or    Yarns;  Mordanting   or    Dyeing   [.' 

Means   of    Vi.icose']     .      A.    Fielding.      ling.    I 

20,398,  ("let.  12,  1901.  ■  —^^ 

^'ff  under  V.,  page  1270.  1% 


,t.  31, 1902.] 
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llitlvse:  Manufacture  of  Deiiratir^s  lAndilcs']  <;/' . 

H.  V:  Niwton.  Lomlou.      ]fn>m  l'ait)enf;(l)i-.   voim.     K. 

Bayi'i',  Elberfcld.   Germany.     Kn^.    I'at.  2I,()2S,  Oct.  38, 

1901. 

K  Fr.  I'at.  ;i!r,00r  ;  this  .Touriial,  190-2,  STO. — I.  F.  [!. 

Haloid:    Maiiufaclurc   of  .     .T.    X.    (inldsmitli  and 

tho  British  Xykinite  ( 'iimpany,  both  of  Branthani,  Suffolk. 
Kng.  Pat.  2'J,ij6:>,  Xov.  9,  igijl. 

KYI.  est^TS  of  the  acid  or  acids  obtained  liy  the  action  of 
lowerfiil  o\idisiug  agent  (.("..y.,  nitric  acid)  on  fats,  oiLs,  or 
ips  are  claimed  as  camphor  substitutes  in  the  maiuifactare 
celltiloid. — .1.  F.  15. 

UXITKD    StaTKS    PaTKNT. 

per -ma  kill;/    Machines  ;    Pupcr-inaftinrj  Wire  for  -. 

H.  Parker.  Verm.     U.S.  Pat.  709,O.M,  Sept.  \i\.  1902. 

E  ordinary  making -wire  of  the  Fcmrdrinier  paper-making 
chine  is  supported  underneath  by  a  perforated  belt,  whieii 
ieves  the  wire  of  the  wear  and  tear  experienced  at  the 
■titin  boxes.  This  belt  consists  of  perforated  metal  such 
aluminiimi-brcmze,  electro-plated  with  lead,  the  surfaces 
iDg  coated  with  sheet  rubber,  which  also  extends  through 
'  perforations  in  the  metal,  and  which  is  united  to  the 
•tal  by  the  affinity  indui-ed  by  the  action  of  the  process  of 
icauisation  on  the  lead  coatinL'. — .1.  F.  ]j. 


XX.-FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES.  AND  EXTRACTS. 

\iOTitf  and  ()r<in(/ite.     J.  SchiUinj;.     2eits.  au^ew.  Chem., 
1902,15,  [37],  921— U29. 

•fsume  oT  the   literature  relaiinj;  to   thorite  and  urangite, 

r^ich   the    subject   is   dealt   with   under  the   following 

idings  : — I.  Historical.     The   Discovery,  (Jccurrence   and 

reBtigiition  of  the  ilineral.     II.  The  Mineralogical  Form. 

^Oture,  &c.     in.  Chemical  Composition  (including  recent 

Idyscs  by  the  author). — II.  IJ. 

pwari'c   Acetate;   Oxidations    with    .     L.    Balbiano 

aildV.  Paolini.     Ker.,  1902,  35,  [15J,  2994—2998. 

|lE  authors  have  found  that  olefines  are  oxidised  by 
curie  acetate,  mercurous  acetate  being  precipitated, 
tic  aciti  liberated  and  oxygen  or  hydroxyl  becoming 
laohed  to  the  two  carbon  atoms  at  the  double  linkage. 
fthe  reaction  takes  place  very  gradually  at  ordinary 
eratures,  it  affords  a  means  of  gently  oxidising  com- 
molecnles.  The  following  results  are  here 
m  :— 
bmno-pitiene. — Three  niols.  of  mercuric  acetate  were 
lowed  to  act  upon  1  niol.  of  pincne  in  presence  of  water-. 
1)  perceptible  lise  of  temperature  took  jilace  and  the 
^ction  was  complete  after  7 — S  liays.  The  main  pro- 
lct,-a  new  din.ri/pinene,  C^^H^^O;.  is  a  nearly  colourless  oil 
Ith  an  odoui-  of  camphor;  its  density  at  0°  C.  —  l-0(i9 
Id  it  boils  under  5  m.m.  pressure  at  Ho^C. ;  its  benzene 
llntion  is  optically  inactive.  This  body  is  a  keto-alcohol 
Id  the  usual  ketone  and  alcohol  derivatives  have  been 
Hepared.  It  yields,  on  oxidation  by  permang;uia te, 
lelone  and  tei-pen_\-lic  acid. 

Inethol  on  oxidation  with  nicicnric  acetate  for  12  days 

Jjidsas  amain  product  the  yli/col, CH-fi  .C^H^.C^H-XOH)^, 

lystallising  in  warty  needles,  m.  pt.  98°  (J.     It  yields  anisic 

lid  on  oxidation  w  ith  chromic  .teid  mixture  and  its  diacetyl 

Irivativc  boils  at  210'  ('.  under  II  m.m.  pressure. 

I.So/™/   and    Isnsafrol. — -Whilst    isosafrol,    like    anethol, 

Intaius  tliepropenyl,  CiI,.l'H  :  CH,  group,  safrol  contains 

|e  isomeric   allyl,    C1L:CH.CH.;,  grouping.      :Mercuric 

[elate  oxidises  isosafrol,  but  tlie  resulting  glycol  has   not 

been  purified.     A\'ith  safrol,  on   the  other  hand,  the 

JBrcuric  salt  is  not  reduced  even  after  several  months,  but 

Crystalline  compound  with  mercuric  acetate  is   produced, 

%0;.C6H,.C'..,Il3(()U)(;HgC_,H:,Oo)-      If  the   reaction   be 

■owed  to  proceed  for  8 — lo  days  only,  a  syrupy  compound 

the  Eanic   composition  is  obtained;  tliis  result   maybe 


due  to  is'iuierism  or  polynierism.  Hoth  compounds  yield 
safrol  on  hydrolysis  with  acids.  Terpinenc  and  camphene 
also  vield  metallic  compoumls  with  mercuric  acetate. 

—J.  F.  H. 
Terpi<ieul   and    JJimelhiilhcplenol ;    Mercuric    Compounds- 

from .     J.  Sand  and  F.  Singer,    lier.,  1902.  35    [l.i]. 

:U70— 3187. 

I.v  a  previous  paper  (this  Journal,  1900.  1034),  deiivative.s 
were  described  resulting  from  the  combination  of  mercuric 
salts  with  ethylene  compounds,  characterised  bv  having 
mercuiy  in  direct  combination  with  cs-.rbon  ami  by  a  tendencv 
for  two  molecules  to  condense  to  form  ether-oxide  types. 

It  is  now  found  that  terpineol  ami  din.'-ethylheptenol  also 
react  with  mercuric  salts  in  an  analogous  manner,  vielding 
mercurised  alcohols  and  mercury  coin|iounds  with  oxygen 
linkage,  with  the  difference  that  tlie  latter  condensation 
occurs  inside  the  molecule  itself. 

Terpineol.—  Satisfactory  reaction  only  occurs  under 
special  conditions  :  mercuric  oxide  is  dissolved  in  nitric  acid 
and  terpineol  is  dissolved  in  ether  ;  10  per  cent,  potash  lye 
is  then  added  to  the  mercuric  nitrate  solution  until  a  pre- 
cipitate of  basic  nitrate  appears  ;  this  is  caused  to  redissolve 
by  shaking  it  with  some  of  the  terpineol  solution.  Tins 
procedure  is  repeated  until  the  further  addition  of  potash 
turns  tho  liquid  black;  the  aqueous  portion  is  then  filtered, 
and  marly  all  the  mercury  is  obtained  in  the  aqueous 
filtrate.  .V  considerable  lurthi-r  quantity  nf  caustic  potash 
is  then  added  and  the  calculated  i|uautity  of  potassium 
iodide.  ■  .V  crystalline  derivative  is  precipitated  at  once, 
insoluble  in  alkali,  and  two  other  products  are  obtained 
from  the  liquors,  one  after  standing  and  the  other  atter 
saturatioii  with  carbon  dioxide.  These  three  in-odnctsliave 
been  identified  as  follows  :  The  compound  insoluble  in 
alkali  is  the  oxide-like  condensation  |irodiict,  (•(';.,  mercui-y 
cineol  iodide,  C,„H,;(iHgl,  it  yields  cineol  on  reduction; 
the  less  soluble,  glycol-like  compound  is  stable  (a)-mercui-y- 
/ny«s-terpin  iodide,  C|„H,t,()oHgI ;  the  imn-e  soluble  product 
is  an  isomeriile  of  this  and  is  regarded  as  labile  ( S)-mercury- 
/ru««-terpin  iodide- 

Dinict/ii/lhepfenot,  obtained  by  the  action  of  magnesium 
methyl  iodi<le  upon  methylheptenone,  has  a  structure  very 
similar  to  that  of  terpineol,  but  acyt-lic  ;  the  action  of  mer- 
curic salts  is  just  rhe  same.  Keactiou  takes  place  quite 
easily  in  this  case  ;  the  product  insoluble  in  alkali,  formed 
with  internal  condensation,  is  an  oil,  and  has  the  constitu- 
tion— 

(CH;,)e.C.CH(HgI).("IL 

O.C.(CH3);.CIL 

and  the  glycol  derivative,  soluble  in  alknli,  is  crystalline, 
melting  at  12-1'— 125°  C,  and  having  the  formula — 

((•H:,),.C(0II).(H(HgI).CH,.CII„.C(OH)(CH,).. 

—J.  F.  B. 

Monohiidroxybenzoplieiiunes.  F.  nilmann  and  J.  Gold- 
berg. Ber.,  1902,  35,  [15],  2811— -2814. 
Gkaebe  and  Ullmann  have  shewn  that  the  condensation  of 
methyletlier  salicylic  chloride  with  benzene  auc  aluminium 
chloride  yields  o-hydioxybenzoidienone.  The  authors  now 
further  study  this  reaction,  and  have  obtained  2.hy(lroxy- 
phcnyl-4'-toiylketoue  from  metliylether  salicylic  chloride, 
toluene  and  aluminium  chloride.  Th--'y  have  also  converted 
the  chlorides  of  the  m-  and  /j-methoxybc  u/.oic  acid.s  into  thc 
correspouding  methoxybenzophenones,  and  find  that,  unlike 
o-hydioxybenzophcnone,  the  metho.xy  group  is  not  split  off 
111  the  reaction,  but  may  be  removed  on  subsequent 
hydrolysis. — T.  A.  L. 

Iodoform  ;    Preparation   of ,  In/    mcam   of  Aceti/lciw. 

O.  Le  Comte.     J.  Pharin.  Chim.,  16,  [7],  297 — 300. 

100  GKMS.  of  corrosive  sublimate  are  dissolved  in  2,000  c.c. 
<if  warm  water,  aud  after  cooling,  a  current  of  purified  acety- 
lene is  passed  through.  A  white  precipitate  containing 
chhn-ine,  merciiry,  aud  acetylene  resulls  ;  it  is  washed  with 
distilled  H-ater  until  the  washings  ceasse  to  blacken  with 
sulphuretted  hydrogen,  and  dried  at  100°  i«  vacuo.  The 
dry  compound  is  mixed  with  ."»u parts  of  cold  water,  2  parts 
of  iodine  added,  then  slowly  and  with  'constant  agitation  a 
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1 :  20  solution  of  caustic  soda,  until  the  iodine  has  almost 
disappeared.  If  excess  of  alkali  be  added,  tiie  iiiLxtuie 
rapidly  blackens.  The  mixture  becomes  yellow,  iiiid 
acquires  the  ehanicteristic  odour  of  iodoform.  'I'hc  product 
is  placed  on  a  filter  and  washed  : — 

l.st,  wilh  alkali  (1  :10o)  to  remove  any  iodine  remaining  ; 
2nd,  with  distilled  water;  3rd,  wiih  water  aidulated 
(1:100)  with  hydrochloric  acid,  which  ]>rdvent^  ox'dc  of 
mercury  forming:  4tli.  with  distilled  water,  untd  the 
washings  j;ive  no  reaction  with  silver  nitrate  solution. 
Fiutilly,  thf  pri'fipitatc  is  dried  hi  varnn.  and  purified  by 
crystallisation  from  boiliag  alcohol.— C.  T.  T. 

jMorphiijeninc  iind  Epiosine.     E.   Vahleu.     Ber..  1902,  35, 
[Ij],  3044—31)47. 

TiiK  author  replies  to  criticisms  by  I'scliorr  (iliis  .lourtial, 
19U2,  1094)  upon  his  Investigations  on  these  substances. 
Pschorr  stated  that  epiosine  and  the  products  of  the 
gulphonalion  of  morphi/;enine  (aminoijhenatilliron  hydro- 
chloride are  not  nitrogenous  bodies.  The  author,  however, 
re-athrms  that  his  preparations  do  contain  uitro:^en.  l*sehorr 
also  contended  that  "  morphigenine  sulphonic  acid"  and 
epiosine  are  not  nerve  poisons  like  morphine,  but  bIo()d 
poisons,  which  convut  the  blood  into  ineth;i  moglobiu. 
The  author  replies  that  morphigenine  sidphonic  acid  is  a 
mixture  which  does  indeed  contain  blond  poisons,  but  only 
in  a  minor  degree,  and  that  its  narcotic  effec-t  has  nothing  to 
do  with  any  action  on  the  blood,  but  is  a  true  nerve  ett'eet 
like  that  of  morphine.  Moreover,  although  epiosine  will 
conveit  blood  into  meth;emoglobin  In  a  test-tube,  it  does  not 
do  so  in  the  body.  The  author  adheres  to  liis  view  that 
the  physiological  action  of  epiosine  is  similar  to  that  of 
morphine. — J.  F.  15. 

Digitalis  /.caves;    ViiiHcition    of   .       H.    Ziegeiibein. 

Arch,  der  I'harm.,  240,  [6],  45.i. 

Doubt  having  been  thrown  on  the  value  of  digitoxln 
determinations  as  furnishing  data  on  which  lo  base  the 
therapi'utic  value  of  digitalis  leaves,  thi-  author  has  made 
comparative  exiierimciits,  determiulng  tioth  the  digltoxin 
content  and  the  actual  lethal  dose  for  frogs,  with  a  large 
number  of  leaves  from  different  sources.  He  finds  that 
there  is  no  connection  between  ilie  figures  ;  thus  the  lethal 
dose  is  the  same,  with,  leaves  containing  respectively  Q-'.\'.\ 
and 0' la.")  per  cent  of  digltoxin.  It  is  lurtiicr  i'ouud  that 
the  extract  of  the  leaves  is  from  2'.')  to  (;■.>  times  more  toxic 
than  corresponding  amounts  of  pure  digitoxiii. — J.  ( ).  I!. 

Calumba  Bool  [Jateorhiza  CaUtmba']  ;  Alhaloids  nf . 

.1.  Gadamer.     Arch,  der  Pharm.,  240,  [6],  450—453. 

Cai.imb.i  root  contains  at  least  two  alkaloids,  similar  to. 
but  not  identical  with,  berberlue.  Tin;  latter  alkaloid  does 
not  occur  iti  the  roof.  Like  berberiiie,  (.'alutuba  alkalo'ds 
are  quaternary  bases,  yellow  in  colour,  and  are  coinerted  by 
reduction  into  colourless  tertiary  hydro-conipotinds,  which 
juay  be  separated  by  shaking  out  with  ether. — J.  U.  li. 

Ipciucuanha  ;  luiliun .      ]!.  H.  Paul  and  A.  J.  Cowulev. 

Pharni.  J..  1902,  69,  [IC80],  25(;. 

Thk  authors  have  previously  pointed"  out  (see  this  .Tournal, 
1901,  500)  that  the  relative  proportions  of  emetine  and 
cephaeline  in  llrazillan  and  Cdumbiaa  ipecacuanha  are  so 
different  that  the  two  kinds  cannot  be  regarded  as  inter- 
changeable.   They  have  recently  examined   a   sample    of 


Indian  ipecacuanha  and  find  that  the  latter  resembles  t' 
lirazilian  variety  in  that  the  proportion  of  emetine 
greater  than  that  of  cephaeiliie.  'I'fie  results  obtained  a 
shown  in  the  accompanying  table,  together  with  the  fiour 
obtained  from  samiile-i  of  Uraziliaii  and  t'oluiiibi. 
ipecacuanha. — A.  S. 

Iperacuanha  ;  Vuhialinn  of ,  auii  Detcrmimilinn  of  I 

Jjifferent  Al/uitoids.     1!.  H.  Paul  and  A .  J.  Cownlev.  I 


llio. 

Indian. 

I   Boot.  ;  Stem.' 


CoUimltiaii 
(two  kinds). 


I  Per 

I  cent. 
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Total  alktiloids i  rSS 


Per 
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00! 
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0-0,-. 
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See  uiiiler  XXIII.,  paye  1299. 
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'•  Quinine-tree'' ;  South  Afrivan  .     Guritz.     Cliem.a, 

Druggi^t,  1902,  61,  [1181],  482. 

The  author,  in  his  report  as  (!ape  Government  Analv 
gives  the  results  of  an  investigation  of  the  bark  ofti 
so-called  "  quinine  free,"  or  "  Unljcia "  of  the  Tranfji 
(  Taliertuemoutana  veutricosa,  Iliichst),  which  grows  in  t* 
(r.twaleni  forest,  In  the  Nyanduli  district.  From  a  chlotjl 
form  extract  of  the  bark,  wliicli  has  a  bitter  taste  and  ispsl 
to  possess  the  therapeutic  properties  of  quinine,  the  auth' 
obtained  needle-shaped  crystals  of  an  alkaloid,  the  y\i 
being  nearly  0'2  per  cent,  of  the  weight  of  the  bark,  t! 
alkaloid  melts  at  abnut  200  ''(.'  ,  has  a  bitter  taste,  is  i 
fluorescent  in  acid  solution,  and  is  very  soluble  iu  chlpil 
form,  alcfihol,  benzene,  and  very  dilute  sulpluiric  aud  byd 
chloric  acids. — A.  ,S. 

Di-Ciuehona  Allmloid  Carbonic  Acid  Enters;  ManufacU 

of .      Vereinigte  {'hiiilnfabriUen    Zimmer   and  C* 

3''rankfort-ou-.Maiii.'.  tier.  I'af.  l:)J.:iii.s.  SuppleineiitP 
Ger.  Pat.  117,095.  Feb.  28,  1H99.  Zeifs.  angew.  Chei^ 
1902,  15,  [39],  1017.  ' 

Ii',  Instead  of  an  excess  of  phenyl  carbonate  as  specified! 
the  original  patent,  only  one  molecule  of  neutral  phetj 
caibonate  be  caused  to  react  upon  twn  molecules  ofciiichi^ 
alkaloid  at  elev:ited  temperaiiires,  di-alkalold  i"irboiiatcs  ;i 
obtained  in  a  simple  iniiniier  without  the  fiuinafion  of  nii.v 
cavbonates. — J.  F.  H.  ' 

Di- Cinch onii    Allmloid     ('tn  Inmir    Acid    Ksters  ;     Mui 

faciure  of .      \'crelnigte  Chlnlrifabrikt-n  Zimmer  aj 

Co.,  Fiankfort-on-.Maine.  tier.  Pat.  1.14,307.  Suppi 
ment  to  Oer.  I'at.  1 1  7  095.  Feb.  2S,  1S99.  Zeits.  aujci 
Chem.,  1092,  15,  [39],  1018. 

It  has  been  found  that  ihe  reaction  between  the  ciiicho' 
alkaloids  and  phenyl  cartionate  (t',;[I,,().(  l  ).C»CV,Hs)  la^i 
place  at  lower  temperatures    than    150 C.    as  specilied 
Ger.  Pat.  134,308  (sec  [.lecediug  .ibstract).  — .1.  p.  Ii. 

Acett/l-quiniue  ;  MiiniiJ'jeture  of — - — .  (^hem.  Fahr.  * 
Heyden,  Itadebeul.  Dresden.  Ger.  Pat.  134,:i; 
Aug.  24,  1901.  Zelis.  augew.  (hem.,  1902,  15  [3! 
1017. 

AcKTVi.(>ii>:ixE    [irepareil    in    the  usual   way  ],o.sses«CS  ! 
intensely  biffei-  taste,  owing   to   partial  saponliicatioii  wr. 
proiluction  of  quinine  uurin!.'  tlie  process  id' piirllication. 
product  w  ith  only  a  sligblly  barter  taste  is  obtained  by  avo*- 
ing,   at  all   events   in    the    la^t    leery stallisatioii,  the  use 
wafer  or  alcohol.      Pure  aeefylqiiinlne,  crysfaUised  from  I 
hydrous  solvents,  such  as   etiier  or   In  drociirhons,  melts 
ll(i'— 117"C.— J.F.  P. 


Strychnine  and  lirurine  ;   Separation  of  — 
See  under  Will.,  patje  13U0. 


I  von! 
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Strychnine;    iJeterniiiuttion  of .     II.  M.  Gordin. 

See  under  W\\\..  page  130O. 

Ctijf'eine  ;  Uetei  mintttion  if .      ,1.  Kafz. 

See  unden  X.XIII.,  page  13C0. 
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(  tharidcs;    Japanese .      Puran   Sing-.      .J.   Pharm. 

30.  of  Jiipaii,  .lime  1902.       Chem.  and  Druggist,  1902, 
1,  [1181],  482. 

1  ;is  been  stated  tliat  the  Japanese  flies  contain  as  much 
;,  per  cent,  nf  canthai-i<Iin,  but  the  author  h.as  never  met 
m  saiii|iles  containing  more  than  2  percent.  Fur  the 
a  rmination  of  the  cantharidiu,  2.i  .grms.  of  the  powdered 
<:  pie  were  treated  with  200  c.c.  of  dilute  nitric  acid  (1  in 

2  After  adding  a  little  gvpsum,  the  mixture  was  evapo- 
!■  il  to  dryness  and  extracted  with  chloroform.  The 
,■  reform  solution  yielded  on  evaporation  a  mixture  of 
,  lals  and  a  heavy  yellow  oil ;  the  latter  was  washed  with 
tl  minimum  quantity  of  ether.  The  cantharidiu  was 
ti  ly  dried  and  weighed;  it  melted  at  207' — 210°  C. 

—A.  S. 

( amus    Oil ;    Constiluents   of  .       H.    Thorns    and 

R.  Beckstroem.     lier.,  1902,  35,  .3IS7— 3I9.J. 

'[  •  calamus  oi!  investigated  by  the  authors  had  a  specific 
ity  of  1  -02^4  at  20°  and  an  optical  rotation  of  —  0-G8" 
2-cm.  tube  at  26°  C. ;  at  the  ordinary  pressure  the  greater 
of  it  distilled  between  272"  and  340°  C..  The  following 
poun<ls  were  found  to  be  present  in  it  :  Heptvlic  and 
utic  acids  ;  eugenol ;  asarylaldehyde  ;  palmitic  and 
io  acids  in  the  form  of  esters  :  a  compound,  CuFLjO.,,  to 
Il  the  name  calameon  is  given,  and  which  is  described 
he  following  paper ;  asaron,  the  presence  of  which 
;iins  the  high  methyl  number  obtained  for  the  oil  ;  and 

I    hydrocarbons   of  the    formula  C15H0.;,  one  boiling   at 

1    under  22  mm.  pressure  and  having  an  [a],,,— i;i-3S°at 
and  the  other  boiling  at  146°  under  19  mm.  pressure 
haviug  an  [o]„  +  34-83°  at  1S°  C. 
hen  asaron  is  tre:ited  with  a  concentrated  solution  of 

I  iphoric  or  arsenic  acid,  it  undergoes  polymerisation  into 
lupound,  (C|.;II,50.,)3,  which  is  termed  parasaron.  This 
.  is  soluble  in  alcohol,  acetone,  chloroform,  and  acetic 
,  from  which  licjuids  it  cannot  be  crystallised  out,  but  on 
wration  of  the  solvent  it  remains  as  a  glassy,  crystalline 
*.  On  oxidation  with  potassium  permanganate,  it  yields 
herasaraldehyde  nor  asaric  acid. — T.  II.  V. 

I  imus    Oil;    The   Calameon    of  .     H.   Thorns  and 

Beckstroem.      Ber.,  1902,  35,"  3195— 3200.     (Compare 
ecediug  abstract.) 

I  sMEON,  (^ijH.if.Oo,  forms  shining  crystals  which  belong 
heiuihedral  group  of  the  rhombic  system,  and  melt  at 
C.  It  is  soluble  in  acetic  acid,  alcohol,  and  chloro- 
1.  to  a  less  extent  in  ether  or  carbon  bisulphide,  but  only 
slightly  so  in  light  petroleum.  Its  optical  rotation  in 
holic  solution  at  20°  has  the  value  [o]„  =  —8' 94°.  As 
ids  its  chemical  nature,  it  is  analogous  to  cineol, 
■h  it  closely  resembles,  the  oxygen  in  the  molecule 
g  cmrbined  with  two  different  carbon  atoms  to  form  a 
ic  ring. 

ben  oxidised   with  potassium   permanganate,  calameon 
Is  a  monobasic  acid,   C,5H2,04,   to    which    the    name 

'  raeonic  acid  has  been  given  ;  this  acid  melts  at  136°  C, 

'  is  soluble  in  chloroform,  acetic  acid,  and  alcohol, 
dameon  (1  mol.)   absorbs  bromine  (2  atoms"),  yielding 
lupound  which  is   very  unstable  and  decomposes  in  the 

'  e  w.ay  as  the  corresponding  derivative  of  cineol  ;  — 

C,5H.,bO.,  2Br  =  CijHjj  +  2H;0  +  2Br 
C,5H22  +  2Br=  Ci^H^iBr  +  HBr. 

'   mcon  also   forms  an  unstable  additive  compound  with 

ogen  chloride. 

'hen  heated  with  dilute  sulphuric  acid,  calameon  is  con- 
'  ed  almost  quantitatively  into  a  hydrocarbon,  CijH»„ 
1  h  has  been   n;imed    calamene.       This  compound    is  a 

0  ht,  stron)jIy  refracting  liquid,  which  boils  at  144°  under 

1  >  mm.  pressure,  and  has  the  sp.  gr.  0' 9324  at  23°;  it  has 
llrotation  [ajo  =  -  11 -31°  at  26°  C.  Calamene  yields  a 
'■  no-deiivarive,  C'|JI.,,Br,  and  a  crystalline  hydrochloride 

ing  at  108°,  and  im  oxidation  it  is  converted  into  acetic 
'  "xalic  acids,  together  with  a  very  small  proportion  of  an 
•'  melting  at  196°.— T.  H.  P. 


Gardenia  Oil ;    Properties  and  Chemical   Composition  of 

Essential .     E.    Parone.     Boll.    Chim.    Farm.,  41 

489—498.     Chem.  Centr.,  1902,  2,  [10],  703.  ' 

For  the  preparation  ot  pure  gardenia  oil,  freshly  gathered 
gardenias  (5  kilos.)  were  macerated  for  24  hours  in  3  litres 
of  vaseline  oil,  the  turbid  aqueous  liquid  separated,  the 
vaseline  extracted  for  several  hours  with  small  quantities 
of  absolute  alcohol,  filtered,  treated  in  the  cold  with  six 
times  its  volume  of  a  10  per  cent,  solution  of  sodium 
sulphate,  and  the  last  traces  of  the  gardenia  oil  separated 
by  means  of  ether.  The  oil  (yield,  176  grms.  from  230 
kilos,  of  flowers),  after  being  dehydrated  by  means  of 
calcium  chloride,  rapidly  filtered,  and  dried  by  means  of  a 
current  of  carbon  dioxide,  formed  a  clear  yellowish  liquid, 
sp.  gr.  at  20-5°  C,  1  009  ;  b.  pt.  at  T.j.'i  mm.,  204  '  C,  with 
partial  decomposition  :  easily  soluble  in  .alcohol  and  ether; 
[o]„  =  +  1-47°  (.at  20°  C,  50  mm.  tube).  On  distillatioa 
under  reduced  pressure  (12—15  mm.),  170  grms.  of  the  oil 
yielded  the  following  fractions:  84°  —  gTC.,  25  "rm.s. ; 
91°— 104°  C,  lUgrms.  ;  lO-l'— 150°  C,  12  grms.  In 
these  fractions  the  following  compounds  were  detected: — 
benzyl  acetate,  styrolyl  acetate,  linalool,  linalyl  acetate, 
terpineol,  and  methyl  anthranilate.  The  oil  probably  also 
contains  small  quantities  of  benzoic  acid  in  the  form  ofat> 
ester,  and  some  other  substances  not  identified.  The  prin- 
cipal constituent  of  the  gardenia  oil  is  beuzyl  acetate,  bat 
its  peculiar  scent  is  chiefly  due  to  tlie  styrolyl  .acetate 
C„H5CH(OC.H,0)CH3.— A.  S. 

Eucalyptus    Macarthiri ;     Oil    of .      II.   G.   .Smith. 

Proc.  Roy.  80c.  of  New  South  Wales ;  through  Pharm.  J., 
1902,69,  [1682],  295. 

The  author  finds  that  the  amount  of  the  ester  (geranyl 
acetate)  contained  in  the  oil  of  Eiicali/ptiis  macartUuri, 
does  not  f.all  at  any  time  of  the  year  below  60  per  cent., 
and  that  the  amount  of  free  alcohol,  considered  as  gcraniol, 
diminishes  as  that  of  the  ester  increases.  The  greatest 
amount  of  naturally  formed  ester  occurring  at  any  time  of 
the  year  was  74'9  per  cent.,  in  September,  but  the  free 
alcohol  was  only  6  per  cent,  at  that  time.  The  oil  does 
not  contain  phellandrene  or  eucalyptol  at  any  time  of  the 
year.  Kudesmol  is  always  present,  the  amount  varying 
with  the  specific  gravity  of  tlie  oil.  TI12  crude  oil  appears 
to  be  always  slightly  dextro-rotatory. — .\. '-'. 

Vanilla  E.riract.     A.  L.  Winlon  and  L.  Silverman. 
See  under  XXlll.,  pa je  \3'M. 

Lemon  Extract.  A.  L.  Winton  aid  A.  W.  Ogiieo. 
Twenty-fifth  Keport  of  the  Connecticut  Agric.  Exp. 
Station  for  1901,  163—174. 

Lemon  extract,  U.S.P.,  is  a  5  per  cent,  (by  volume)  solution 
of  lemon  oil  in  strong  alcohol,  coioured  with  lemon  peel. 
Imitation  extracts  are  generally  made  either  by  shakiu"  a 
small  proportion  of  lemon  oil  with  weak  alcohol  and  fiiterino- 
through  magnesia  to  remove  the  excess  of  oil,  or  by  dissolv- 
ing citral  in  dilute  alcohol.  The  bjgus  extracts  are  coloured  ■ 
golden-yellow  with  turmeric  or,  more  commonly,  with  a 
coal-tar  dyestuff.  A  reliable  test  for  lemon  extract  is  biised 
upon  the  insolubility  of  lemon  oil  in  weak  alcohol.  If  a 
good  lemon  extract  be  diluted  with  half  its  bulk  of  water, 
the  liquid  becomes  cloudy,  and  finally  the  oil  rises  to  the 
surface;  if  no  separation  occurs,  the  amount  of  lemon  oil 
in  the  extract  is  deficient. 

With  the  exception  of  the  tests  for  dyestuffs,  the  authors 
examined  lemon  extracts  according  to  the  methods  described 
by  A.  .S.  Mitchell  (see  this  Journal,  1900,  17  9). 

For  the  detection  of  dyestiifl's,  a  portion  of  the  liquid 
remaining  in  the  distilling  flask  after  the  determination  of 
the  alcohol,  is  examined  according  to  Arata's  method  (see 
abstract  on  Vanilla  Extract,  page  1300).  Turmeric  is 
tested  for  by  the  boric  acid  method. — A.  S. 

Orange  E.rtract.  A.  L.  Winton  and  A.  W.  O^den. 
Twenty-fifth  Report  of  the  Connecticut  Agric.  Exp. 
Station  for  1901,  175-176. 

Or.vnge  extract  is  a  solution  of  orange  oil  in  strong  alcohoL 
The  methods  of  analysis  employed  are  the  same  as  those  for 
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lemon  extract  (see  preceding  abstract),  except  that  the  factor 
.'(•2  instead  of  3' 4  is  used  for  calculating  the  percentage  of 
oil  from  the  degrees  of  rotation  on  the  sugar  scale. — A.  S. 

Terpcnes  and  Essentiid  Oils.  O.  WallacU.  Fifty-ninth 
and  Sixtieth  I'apers.  Annaleu,  1902,  324,  [2  and  3], 
2C<J— 2y0;  2tjl— 303. 

Thk  fifty -ninth  paper  refers  to  investigations  on  phellan- 
dreae,  and  is  divided  undBr  the  following  headhigs  and  sub- 
headings—  (1)  Phellauilreue-dininine  from  eucalyptus 
phellaudrene :  (a)  monohydroehloride  and  its  platinum 
salt :  (/))  benzoyl  compound :  (c)  methylation  of  the 
phellandreae-diaroine ;  (d)  hydrochloride  of  the  methyl 
derivative ;  (e)  dry  distillation  of  the  phellandrene-diamine 
monohydrochloride  :  (/')  reaction  of  phellandreuc-diamine 
with  sodium  nitrite.  (2)  Phellaudrene-diamine  from  the 
phellaudrene  of  water-fennel  oil. 

The  sixtieth  paper  bears  the  title :  "  Conversion  of 
Cyclic  Ketones  into  Alkamines  and  into  Cyclic  Nitrogenous 
Uases  free  from  Oxygen."  The  subject  is  treated  under  the 
following  headings  : — ( 1 ")  Conversion  of  cyclopentanoue, 
(('Hj)/^),  into  piperidine,  (CH,;)..,N1I.  (2)  Conversion  of 
methj'l  cyclopentanoue  into  methyl  piperidinc.  (3)  Base, 
C,„H.,||NH,  from  thujamcnihoneisoxiuie.  (4)  Deduction  of 
oyclohexanoueisoxime  (o-ketohexamethyleneimine).  (5) 
liases  from  the  isoximes  of  8-methyloyeloliexanone  :  (a) 
bases  from  a-iso^ime  ;  (/>)  bases  from  3-isoxime.  ((>)  Bases 
from  menthone-isoxime  :  (a)  base  free  from  oxygen  ;  (6) 
oxy-base  ;  (c)  reduction  of  the  base.  C.;i)H-,5ClX  ;  (rf)  base, 
CoflH^nN,  (?).  (7)  Bases  from  suberone-isoxime  (o-keto- 
heptamethylencimine :  (a)  base,  CijH.iNnO  ;  (i)  reduction 
of  suberone-isoxime. — A.  S. 

English  P.iTENTs. 

Acelyl-Sulici/llc  Acid  ;  Manufacture  of  Suits  of .     G. 

B.    Ellis,    London.      From    Chem.    Fab.    von    Heyden, 
Radebeul,  Saxony.     Eng.  Pat.  15,517,  .July  11,  1902. 

At  ETVi.sALicYLic  acid,  and  especially  its  salts,'are  hydrolysed 
during  the  process  of  concentrating  their  aqueous  solutions, 
and  are  not  obtainable  in  the  solid  form  in  a  state  of  purity 
in  this  nay.  If,  howe\er,  acetylsalicylie  acid  be  suspended 
in  an  alcohol,  ester,  ether,  acetone,  hydrocarbon,  carbon 
bisulphide,  carbon  tetrachloride,  or  chloroform,  or  a  mixture 
of  any  of  them,  and  a  solution  of  caustic  alkali  or  alkali- 
alcoholate  in  a  similar  medium  be  added  to  ueutrali.sation, 
the  salt  separates  in  the  solid  state,  a  sufficient  quantity  of 
ether  being  added,  if  necessary,  to  romolete  the  precipitation. 

—J.  F.  B. 

Electric  Furnaces  and  the  Production  of  Cliemicals  [Car- 
bon Bisulphide]  in  such  Furnaces.  G.  Brewer.  From 
E.  R.  Taylor.      Eng.  Pat.  16,,)56,  .luly  2.),  1902. 

See  under  XI.  A.,  page  12S3. 

United  St.vtes  Patent. 

Sulphonic  Acids  ;  Process  of  Separating .     L.  ( ).  Hel- 

mers,  Hamburg,  Assignor  to  the  lehthyol-Gesell.-Cordes, 
Hermanni  and  Co.,  Hamburg.  U.S.  Pat.  709,.32I,  Sept. 
IC,  1902. 
Ckrtaix  compounds,  such  asichthyol  sulphonic  acid  or  the 
product  obtained  by  the  action  of  sulphuric  acid  on  Seel'eM 
oil  arc  treated  with  an  organic  base  such  as  aniline,  piper- 
azine,  or  dimethj'lplienylpyrazolone,  effecting  a  .separation, 
bv  reason  of  their  solubilities  in  water,  into  compounds  rich 
and  poor  in  sulidnir.  The  products  formed  are  subsequently 
decomposed  by  mlaeral  acids. — T.  A.  h. 

XXI.-PHOTOGEAPHY. 

ExGi.i.sii  P.i.ti;nts. 

Pholo-jraphir  Paper.  La  Soeiete  Derepas  Freres,  Paris. 
Kug.  Pirt.  17,471,  Aug.  31,  190L.  (I'nder  Internal. 
Coiiv.,  March  20,  1901.) 

The  back  of  any  description  of  paper  which  has  to  be 
given  a  coat  of  po-itive  photographic  emulsion  is  treated 
Avith  a  solution  of  gam  lac  in  alcohol  or  in   aqueous  borax 


solution,  so  as  to  form  a  la^-er  that  is  adhesive  when  i 
After  the  usual  photographic  operations  have  been  finisi  l 
the  paper  is  fastened  upon  its  final  mount  by  beiuo-  me  \ 
pressed  down  with  a  hot  iron.  This  process  lias 
advantage  of  protecting  the  image  from  any  impuritie:i; 
the  card  mount,  and  of  eliminating  distortion.  iuasmuLl  % 
the  paper  is  both  exposed  and  mounted  in  the  dry  state 

— F.a'i 

Photographic  Hulf-Tonc-i  in   Printing  and  Lithograii 

Producing    .       J.    Vilim,    Prague,    Bohemia.    ,i 

F.    Hauser,    Naefels,    Switzerland.      Eng.   Pat.    U,  , 
June  21,  1902. 

A  ritocKSS  is  described  for  obtaining  an  asphaltum  p 
suitable  for  ordinary  or  lithographic  printing  in  monn 
polychrome,  which   gives   half-tones  without  the  use  t 
screen  or  the  employment  of  any  intermediate  raanipulati 
The  asphaltum  is  first  partially  extracted  with  ether,  i! 
then   dissolved   in  a  mixture  of  chloroform,  ether,  alc(  - 
and   benzene,    in    proportions    varying    according  ■  to    . 
coarseness  of  the  grain  desired.     The  (ilui  so  prepare 
exposed  under  a  half-tone  negative,  developed  in  a  si 
operation  with  a  suitable  mixture  of  turpentine,  petrol  „ 
spirit,  and  beni:ene,  then  etched,  and  finally  printed  fn 
as  usual. — F.  H.  L. 


XXII.-EXPLOSIVES,  MATCHES.  Etc.r 


Dynamite  Factory  ;   licsidnal  Products  of  the  — ,  | 
their  Value  to  the  Gold  Industry.    W,  CuUen.    .1.  CI ' 
and  Metall.  Soc.  of  S.  Africa,  1902,  3,  [4],  37—40. 

XiTRE-o.vKE   (acid  sulphate    of  soda)  is  already   used^^^^ 
Caldecott's  process,  and    it  is  suggested  that  it  migh  JP^ 
employed   economically   in    lieu  of    sulphuric  acid  for  •• 
solution  of  zinc-slimcs,  one  part  of  the  salt  in  three  of  w 
giving  a  solution  of  suitable  strength.      Mixed  with  a  lipi 
sulphuric  acid  to  increase  its  fluidity,  the  compound  nj  ~ 
also  be  applied  to  the  generation  of  chlorine ;  and  \o 
solution  of  scrap  iron  for  the  production  of  ferrous  mUj 
as  a  precipitant. — W.  (i.  M. 

L'nited  Sr.iTES  Patent. 

Projectiles :  Process  of  Hardening .     B.  A.  HadiJ 

Sheffield.     U.S'.  Pat.  709,631,  Sept.  23,  1902. 
The  projectile,  having  its  point   jirotected  by  a  cast-  i 
pot,  is  .-uspended  and  rotated  point  downward  in  a  forLi^ 
the  point  being  heated  to  a  vcrj-  <Uil!  red.  and  the  shoM 
to  a   black  heat.     After  this  preliminary  heatmg,  the  li 
protected  point  and  shoulder  of  the  projectile  arc  heab 
like   manner,  tut  to  bright  redm  ss  or  a  low  yellow  y 
and  after  withdrawal  from  the  furnace,  a  cooling  liqncJ 
about    GO'    F.,   is   circulated   under   pressure   thronghl 
chamber  of  the  projectile,  beginuing  before  and  coDtin 
through  the  immersion  of  the  latter  in  a  cooling  liquid 
about  80'  ¥.,  until  the  projectile  is  quite  cool.     Befero 
is  made  to  Eng.  Pat.  3237,  1892  ;  and  to  U.S,  Pat.  522  -'. 
See  also  Kng.  I'ats.  60S9  and  6091,  1901  ;  this  Journal.  1  i. 
410.— E.  S.  J 


XXIII.-ANALYTICAL  CHEMISTRY, 

INORGA  SIC  -QIALITA  TI VE. 

Hydro.rylaniine     and     Hydrazine     Salts     in     Qualit  i 

Anali/sis ;  Use  of .     E.  Knoevenagel  and  E.  Ej 

Bcr.,'35,  [15],  3055—3067.  '  ' 

Thk  authors  have  studied  the  action  of  hydroxylamint  i 
hydrazine  salts  and  hydrogen  peroxide,  in  aciil  and  alk  " 
solutions,  on  the  metals  precipitated  in  acid  solc<ion  ' 
sul|)luiretted  hydrogei:,  and  as  the  result  of  these  in't 
gatu>ns,  give  two  methods  of  separation. 

In  the  first  method  the  well  washed  metnllic  -sulpl  i 
are  dissitlvcd  in  ai/ua  regia.  the  solution  e\'aporated  to  t ' 
the  excess  of  acid,  and  the  residue  poured  mio  a  mi-  : 
of  ID  c.c.  of  20  per  ctnt.  sodium  hydrate  and  20  c.c' 
cold  saturated  solution  of  hydrazine  sulphate.  The  sobo 
is   boiled,  diluted  with  nn   equal  volume  of  water,  re 
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tcreii.  ;iiiil  washfil  with  hot   water  till   the  precipitiito   is 

ee  from  alkali. 

The  precipitate   (X')  contains   mctalUc  mercury,  copper, 

idatiace  of  silvi-i.  with   the  hydrates  of  cadmium   and 

>mnth. 

The   filtrate    (F')   contains  tin,   arsenic,   antimuuy,  af.d 

id,  :!■;  sodium  salt<,  and  traces  of  bismuth. 

Thi- prci-ipitate  (N'')    is   dissolved  in  nitric  acid,  diluted, 

id  the  hismuih   tlironu  down  with  ammonia.     Hy  huiliiiir 

r  auimoniacal   liltrate  and  warming;  for  half  an  hrjur  on 

0  watevhath,  metallic  mercury  is  separated.  The  filtrate 
)ai  this  precipitate,  containing  copper  and  cadmium,  is 
iilitiid  with  hvdrochioric  acid  and  the  copper  precipitated 
th  potassium  sulphoeyanide ;  this  precipitate  can  he 
tered  after  warmini;  for  half  an  hour  on  the  water-l>ath. 
idmium  is  then  jirecipitated  with  amniouium  sulphide 
ml  the  filtrate. 

The  filtrate  (F')  is  saturated  with  sulphuretted  hydroijen. 
■ad  ami  bismuth  are  precipitated  as  sulphides,  and  C4in  be 
tecttd  by  the  usual  methods.  The  tin,  arsenic,  and  auti- 
my  re!nain  in  solution  as  sulpho  salts,  and  can  lie  precijti- 
ed  as  sulphides  by  sulphuric  acid,  and  separated  in  the 
liuary  way. 

Gold  and  platinum,  if  present,  are  precipitated  with  the 
pper  iu  the  metallic  state,  and  remain  as  a  resiilue  on 
iliw;  the  precipitate  (N')  with  nitric  acid.  This  residue 
dissolved  in  aqua  rcgia,  the  excess  of  acid  evaporated, 
ilthejrold  precipitated  with  sodium  hydrate  and  hydroxyl- 
liue  hydroehloridi .  Platinum  remains  in  solution,  and  is 
jcipitated  by  warming  with  hj-drazine  chloride. 
In  the  second  method  of  separation,  the  solution  of  the 
phidcs  in  a^uu  rcgia,  is  evaporated,  and  the  residue  taken 

with  3 — 4  e.c.  of  warm  concentrated  nitric  acid;  this 
ution,  withany  remaining  residue,  is  poured  into^Oc.e.  of 
loeiitrated  ammonia,  containing  o — 10  e.c.  of  4  jier  cent. 
Irogen  pero.xide.  Hy  warming  to  about  8U'  C.  for  5 — 10 
niites.  a  precipitate  (X')  is  obtained,  consisting  of  lead 
•oxide,  bismuth  hydrate,  and  stannic  acid.  The  copper, 
Irnium,  mercury,  arsenic,  and  antimony  remain  in  the 
nioniacal  solution  l,l''')- 

The  precipitate  (X")  is  warmed  in  a  porcelain  dish  with 
lium  hydrate  and  ammonium  sulphide.    Lead  and  bismuth 

obtained  as  sulpiiides.  and  tin  remains  in  solution,  and 
y  be  readily  precipitated  as  sulphide  by  the  addition  of 
i.. 
The  filtrate  (!•")  is  boiled  to  decompose  e.^eess  of  bydro- 

1  peroxide,  and  warmed  for  five  minetes  on  the  water- 
h  with  O'j — 1  grm.  of  hydroxylamine  hydrochloride  or 
trazitie  sulphate.  Mercury  is  precipitated  iu  the  metallic 
le,  and  can  be  liltered  througha  double  filter  paper.  The 
rate  is  allowed  to  stand  for  12  hours  with  magnesium 
oride.  whereby  any  arsenic  present  is  precipitated.  After 
aratiou  of  the  arsenic,  copper  is  precipitated  in  the 
itralised  filtrate  by  warming  for  10 — 15  minutes  with 
•issiuni  sulphoeyanide.  and,  in  the  filtrate  from  this  pre- 
tate.  antimony  anil  cadmium  are  separated  bj'  ammonium 
phide. 

.'he  great  advantages  of  these  methods  are  that  mercury 
be  readily  and  completely  separated  from  tin,  arsenic, 
antimony,  and  that  the  use  of  ammonium  sulphide  is 
;ely  a\oided.  The  first  method  is  most  suitable  when 
J  and  platinum  are  present,  as  it  elfects  a  ready  separa- 
I  of  these  metals  from  tin,  arsenic,  and  antimonj-. 

— B.  F.  I). 


':mi  :  liearlions  and  Pieparaiion  of .     C.  Arnold 

and  C.  Menlzel.     Ber.,  35,  [15],  2902—2907. 

a  previous  paper  (this  .Journal,  1902,  640"),  tetramethyl- 
■dianiiuopheuylmethane  was  recommended  as  a  reagent 
the  detection  of  o/.one.  It  is  best  dissolved  in  methyl 
)hol,  whereby  the  colours  produced  are  more  intensified, 
n  former  experiments  the  ozone  prepared  from  barium 
ixide  by  the  action  of  concentrated  sulphuric  acid  gave 
iluish-green  coloration  with  the  tetra  base;  this  was 
lid  to  be  due  to  the  nitrous  acid  evolved  from  barium 
ite  existing  as  an  impurity.  By  using  the  pure  peroxide 
-d-vifclet  colour  is  produced,  which   as:!umes  a  bl';e   tint 


i  from  the  action  of  the  acid  vapours  evolved,  especially 
i  on  warming  the  solution.  This  test  can  therefore  be  used 
to  detect  adniixture  of  nitric  oxide,  chlorine,  or  br.-imine 
with  ozone,  the  colour  reictions  in  each  case  being  distinc- 
tive. The  cause  of  these  variations  is  found  in  the  fact  that 
salts  of  the  tetra  base  give  a  blue  colour  with  ozone,  whilst 
the  base  itself  gives  a  red-violel. 

Percarhonates  and  persulphates  treated  with  concentrated 
sulphuric  acid  iu  the  cold  give  the  \  iolet  reaction,  the  former 
readily,  the  hitter  more  slowly. 

The  action  of  the  acid  vapours  may  be  hindered  or 
eoin]vletely  counteracted  by  the  addition  of  pyridiue  or  some 
other  weak  base  to  the  alcoholic  solution  of  the  reagent. 
A  solution  of  the  tetra  base  with  three  or  four  drops  of 
am  nionia  to  every  10  e.c.  keeps  well,  and  is  especially  usefol 
in  detecting  ozone  in  the  presence  of  chloriue,  the  effect 
of  the  chlorine  on  the  reagent  being  completely  destroyed 
by  the  ammonia. 

Ozone  in  wiiter  gives  a  blue  coloration  with  the  tetra  base, 
which  is  considerably  iiicreased  by  the  presence  of  silver 
nitrate,  cupric  sulphate,  or  matiganuus  sulpluate.  The 
following  method  gives  good  results  : — 

To  1 — 2  e.c.  of  a  2  per  cent,  solution  of  silver  nitrate,  or 
a  10  per  cent,  solution  of  manganous  sulphate,  one  or  two 
drops  of  the  reagent  are  added,  and  subsequently  25 — 35  e.c. 
of  the  water  to  be  tested;  a  blue  coloration  indicates, the 
presence  of  ozone.  Hydrogen  peroxide  under  these  condi- 
tions gives  no  colour.  Nitrous  acid  and  its  halts  give  a 
greenish-yellow,  and  bromine  and  chlorine  a  red  solution. 

\\'hen  hydrogen  peroxide  is  present  with  ozone,  it  can  be 
detected  by  the  blue  precipitate  produced  with  benzidine 
and  copper  sulphate,  ozone  producing  only  a  reddish  colour. 
To  detect  traces  of  hydrogen  peroxide  in  water,  two  or  three 
drops  of  a  10  per  cent,  solution  of  copper  sulphate  are  added, 
and  the  solution  shaken  for  a  fev  minutes  with  two  or 
three  drops  of  the  benzidine  solution.  A  blue  precipitate 
indicates  the  presence  of  the  peroxide. 

Ozone  was  also  readily  formed  by  the  action  of  clean 
phosphorus  on  moist  air  in  diffused  daylight.  The  following 
method  wtu-ks  with  perfect  safety  and  better  results,  at  the 
ordinary  temperature.  In  a  1 — 2  litre  flask,  15 — 20  e.c.  of 
sulphuric  acid  are  shaken  with  3 — (i  gnus,  of  the  oxygen- 
carrying  body  previously  ground  with  3  parts  of  sand. 
(1 — 2  e.c.  of  a  10—30  per  cent,  solution  of  hydrogen 
peroxide  may  be  mixed  with  5 — 10  grms.  of  sand.) 

Chlopin  has  recommended  Ursol  D  as  a  reagent  for 
detecting  '-  zone.  The  authors  have  found  very  various 
colorations  to  be  produced  with  ozone  prepared  by  differenl 
methods,  the  d.ark  blue  colour  not  being  produced  with 
pure  ozone  prepared  by  the  silent  electric  discharge. 
Xeitlicr  was  the  reagent  so  sensitive  as  the  alcoholic 
solution  of  the  tetra  base. — B.  F.  D. 

Hydrncyanic  Acid ;    Detection    of'   ,    in    presence    of 

Siilp/ioci/anic,  Hi/droferroct/anic,  and  tl ijdrofcrricyanic 
Acids  and  their  Sails.  L.  E.  I'reiss.  .\nier.  Chem.  J., 
28,  [3],  240—241. 

The  solution  is  freed  from  heavy  metals  and  alkaline 
earths,  and  25 — 50  e.c.  are  then  treated  for  about  15 
minutes  with  caustic  potash  and  0*5  grm.  of  aluminium 
filings,  to  reduce  the  ferricyanide  to  ferrocyanide,  the 
completeness  of  the  reduction  being  tested  with  ferrous 
sulphate  in  a  small  sample.  After  acidification  with  HCl, 
the  hydroferrocyanic  acid  is  precipitated  by  agitating  w  itli 
excess  of  mercuric  chloride  in  the  cold,  filtering  until  clear. 
The  precipitate  is  washed  with  dilute  mercuric  chloride  solu- 
tion, and  the  clear  washings  added  to  the  filtrate,  the  whide 
being  then  made  alkaline  with  caustic  potash.  The  mercuric 
oxide  precipitate  is  removed,  aud  the  filtrate  bailed  with 
ferrous  sulphate,  converting  the  potassium  cyanide  into 
ferrocyanide.  After  filtering  aud  washing,  the  washings 
and  filtrate  are  acidified  with  KCl,  and  treated  with 
ferric  chloride.  The  resulting  thiocyanate  is  decolorised 
by  mercuric  chloride,  aiid  the  Prussian  blue  precipitate  can 
then  bo  seen.  If  the  solution  be  ipiite  acid,  aud  originally 
contained  only  a  smah  amount  of  hydrocyanic  acid,  no 
precipitate  will  form  until  the  green  liquid  lias  stood  some 
time. — C.  ft. 
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INORGANIC— QUANTITA  TI VE. 

Phcnolphlhale'in  in  Alcoholic  Solution  ;   Titraiiimn 
,(,.,7A .     K.  Hirsch.     Ber.,  1902,  35,  [14],  i874— 2877. 

The  author  shows  that  the  assumptioa  tliat  no  flissociation 
of  soaps,  &c.,  takes  place  in  alcoholic  solution  is  not  correct. 
In  the  first  place,  the  sensitiveness  of  phenolphthaleui  in 
alcoholic  solution  is  much  less  than  in  .iqueous  solution, 
several  drops  of  normal  alkali  heing  required  in  the  former 
to  produce  the  same  colour  as  is  given  by  0'  1  c.c.  in  the 
latter.  The  relative  colour-intensities  mav  be  estimated  as 
100  for  water,  10  for  ethyl  alcohol,  and  only  1  for  methyl 
alcohol.  The  intensity  in  alcoholic  solutions  may  he 
increased  by  increasing,'  the  proportion  of  phenolphtlialein. 
If  a  coloured  aqueous  solution  be  heated,  the  colour 
decreases  considerably  and  may  even  disappear,  but  if  an 
alcoholic  .solution  be  heated,  the  colour  increases ;  both, 
however,  recover  their  original  colour  on  cooling.  If  1  per 
cent,  of  pure  sodium  acetate  be  added  to  a  faintly  coloured 
aqueous  solution,  an  intense  coloration  ensues  cm  boiling, 
indicating  hydrolysis  of  the  salt,  but  the  same  thing  also 
occurs  in  the  case  of  an  alcoholic  solution,  the  increase  of 
colour  being  far  greater  than  that  produced  on  boiling  a 
pure  alcoholic  solution.  The  following  experiment  shows 
that  hydrolysis  occurs  also  in  the  case  of  alcoholic  soap 
solutions.  An  alcoholic  solution  of  phenolphthaleiu  was 
coloured  wiih  alkali,  and  then  treated  with  suHicient  acid 
60  that  no  coloration  was  observable  even  at  the  boiling  point. 
An  alcoholic  solution  of  sodium  stearate  was  treated  in  the 
same  way,  and  the  two  colourless  solutions  mixed  together. 
An  immediate  red  coloration  was  produced.  This  was 
caused,  on  the  one  hand,  by  the  increased  hydrolysis  of  the 
soap  consequent  on  dilution,  and,  on  the  other, by  the  more 
vivid  reaction  of  the  free  alkali  with  the  larger  quantity  of 
indicator. 

The  red  coloration  of  an  alcoholic  soap  solution  in 
presence  of  phenolphthalein  is  no  indication  of  the  presence 
of  free  alkali;  the  error  may,  however,  be  diminished  by 
comparing  the  solution  under  titration  with  a  boiling 
solution  containing  5  mgrms.  of  phenolphthalein  and 
0-1  c.c.  of  normal  soda  in  100  c.c.  of  alcohol.  When  the 
colonr-inlensities  of  the  two  solutions  are  equal,  free  alkali 
is  present. — J.  1'".  H. 

C.  W.  Stoddart. 
,  So-'— SG4. 


Sulphur  in  Coal ;   JJcterminalioti  of 

J.  Amer.  Chem.  Soc,  19:i2,  24,  ['■>'_ 
'The  author  has  made  comparative  detennination-i  of  the 
sulphur  in  different  kinds  of  coal  with  the  object  of  deter- 
mining which  method  is  the  most  generally  applicable  for 
rapid  work.  From  the  results  thus  obtained,  he  concludes 
that  the  standard  method  of  combustion  in  oxygen  in  a 
bomb  calorimeter  under  pressure  is  accurate  with  the  most 
varying  types  of  coal.  ( If  tlie  more  practical  methods,  that 
of  Eschka  was  found  the  best,  provided  the  silica  was 
dehydrated  and  separated.  The  other  methods  tried 
(.Stolba's,  Antony  and  Luechesi's,  and  Thomson's)  gave 
good  results  with  certain  coals,  but  were  less  reliable  than 
the  two  preceding  methods.  Hodgson's  method  (fusion 
with  s<di:im  peroxide)  was  found  unsatisfactory,  the  results 
being  too  low. — C.  A.  M. 

Sulphur    in    Coal   and   Pi/rites ;      Determination    of- . 

A.  Keitlinger.     .T.  rur-s.  phys.-chem.  Ges.,  34,  -l.i? — 461. 
Chem.  Centr.,  1902,  2,  [8],  610. 

The  usual  methods  for  the  determination  of  sulphur  in  the 
above-named  products,  those  of  Eschka  and  von  Hundcs- 
hao-en,  take  a  considerable  amount  of  time.  The  author  has 
simplified  the  method  of  Antony  and  Lucchesi  so  that  it 
can  be  rapidly  carried  out.  0  ■  !>  grni.  of  the  coal  in  a  finely 
powdered  ccmdition  is  carefully  mixed  with  1  grni.  of 
'uauganesc  dioxide,  0- T)  grin,  of  potassium  carbonate,  and 
O-.')  <rvm.  of  magnesia.  The  mixture  is  limited  in  a  platinum 
crucible,  the  temperature  being  increased  gradually.  After 
cooling,  the  crucible  is  immersed  in  hot  water,  1 0  c.o.  of 
eonceutrat  d  hydrochloric  acid  added,  the  liquid  boiled  till 
the  mass  h;is  dissolved,  the  iron  precipitated  by  ammonia, 
and  the  liquid  filtered.  The  author  finds  that  with  this 
mode  of  working,  the  silica  separates  completely,  and  the 
tedious  evaporation  with  hydrochloric  acid  is  avoided.     The 


process  may  be  further  simplified  by  burning  the  ci> 
(0-5  grm.)  with  a  mixture  of  1-5  grras.  of  ma^rnesia  ai 
1^  grms.  of  manganese  dioxide.  The  ignition  takes  abo 
half  an  hour. 

Sulphur  in  pyrites  is  determined  in  a  similar  manner 
this  case  0'5  grm.  of    the  ore  being  mixed  with  2  grms. 
manganese  dioxide,   1   grm.  of    potassium  carbonate,  ai 
1  grm.  of  magnesia. — A.  S.  1: 

Sulphite  Lyes  containing  Soda ;  Determination  of  Alki 

in .     R.  Schwartz.     Chem.-Zeit.,  26,  ["?],  897.  l 

The  alkali  present  in  a  sulphite  lye  in  combination  wii 
sulphurous  and  sulphuric  acids,  and  as  excess  of  sodic 
carbonate,  was  determined  as  follows:  that  in  the  state 
sulphite,  by  titration  with  iodine  solution  in  presence 
starch,  each  c.c.  of  decinormali  odine  solution  correspondi; 
to  0'0031  grm.  of  Na^O.  After  decolorising  the  liqi 
with  one  drop  of  dilute  Ihiosulphate  solution,  the  alki; 
present  as  sodium  carbonate  was  titrated  with  N/5  sij 
phuric  acid  and  methyl  orange,  each  c.c.  of  acid  beiil 
equal  to  0-0U62  grm.  of  Xa^O.  The  alkali  combined  wli 
sulphuric  acid  was  determined  in  a  fresh  portion  of  t 
sample  by  acidifying  with  an  excess  of  sulphuric  ac 
evaporating  to  dryness  in  a  platinum  basin,  incineratii 
and  weighing  as  sodium  sulphate,  deducting  from  the  resi 
the  figures  obtained  in  the  two  preceding  operations.— C. 

Thioci/anates ;  lodometric  Determination  of ,  , 

Ber..  35,  [15],  2766— 27fiS. 
Rdpp  and  l^chied  recently  put  forward  a  method  for  ' 
determination  of  thiocynnates    (this    Journal,  1902,  99i.| 
The  ohiection  to  this  method  is   the  formation  of  cyauoijJ 
iodide,  which  necessitates   the  use  of    small  quantities  ^ 
thiocyanate,  and  renders  the  starch  iodine  reaction,  as 
indication  of  the  end  stage,  n.seless.     The  reaction  isa- 
not   complete   in   less    than   four  hours   at    the    ordin; 
temperature. 

Cyanogen  iodide  is  rapidly  decomposed  in  an  al 
solu-.ion,  and  this  reaction  is  made  use  of  in  the  followi; 
modified  method. 

10  c.c.  of  a  X'lO  potassium  thiocyanate  solution  eI 
2  grms.  of  sodium  bicarbonate,  with  su'tiicient  water  to  efll 
complete  solution,  are  placed  in  a  Ioosely-stop|)ered  fl:i 
with  50  c.c,  of  X/5  iodine  solution,  and  allowed  to  standi 
the  room  temperature  for  four  hours.  20  c.c.  of  2X  hyd 
chloric  acid  are  then  added,  and  the  excess  of  iorlineat  o:) 
titr.ated  with  X/10  thiosulphate  solution,  starch  being  all 
as  an  indicator.  The  following  equation  represeuls 
reaction : — 

CXS'  +  31,  +  4H.0  -^Sl)/'  +  61'  -I-  RH'  +  CN'. 


The  results  are  very  accurate. — B.  F.  D. 


Cement  Analysis;  Note  on .     1?.  F.  Voung  ani, 

B  F.  Baker.  Chem.  News,  1902,86,  [2234],  148.' 
Thk  usual  method  of  determining  lime  in  cement  '( 
dissolving  in  tliliUe  hydrochloric  acid,  separating  sil 
alumina,  and  iron  by  means  of  ammonia,  and  then  [■ 
cipitatiug  the  lime  as  oxalate  and  weighing  as  CaO 
stated  to  be  unreliable,  the  range  of  error  being  as  mi 
as  +  1-5  percent.  The  authors  state  that  the  folloi* 
!    two  methods  give  very  satisfactory  results  : —  ' 

(1)  One  grm.  of  the  cement  is  treateil  with  a  stf 
quantity  of  concentrated  hydmchloric  acid,  a  little  nitiic  i 
added,  the  mixture  evaporated  to  dryness,  and  the  resi 
heated  to  redness.  After  cooling,  the  material  is  extract 
with  dilute  hydrochloric  acid,  and  excess  of  umnita 
added.  The  precipitated  silica,  alumina,  and  iron  c 
filtered  otf,  and  the  calcium  separated  as  oxalate  ;i 
ignited  to  calcium  oxide  in  the  usual  way. 

(2)  Onegrm.  of  cement  is  dissolvediu  dilutehydrochli'' 
acid„excess  of  ammonia  added,  the  precipitated  ii'. 
alumina,  and  silica  filtered  off,  redissolved  in  concentrii  I 
hydrochloric  acid,  and  reprecipitated  with  ammonia,  'i 
the  united  filtrates  and  washings,  the  calcium  is  deterinil 
as  above. 

The  authors  have  found  that  the  volumetric  methocf 
determining  calcium  by  titrating  the  excess  of  u  kntii 
quantity  ot  standard  oxalii'  acid  left  after  precipitatiu," 
ammoniacal  solution,  invariably  gives  low  results.  — A.  ." 


■ci.  SI.  IMJ.] 
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on  :  Anahjsis  of .     F.  Bischoff.     Stahl  u.  Eiscii,  22, 

19— 727  and  754— 759.  Chem.  Ceotr.,  1902,  2,  [8],  till, 
is  generally  knowu  that,  ouly  cuceplionally,  do  analyses  of 
0  and  the  same  iron,  if  carried  out  by  different  analysts, 
•e  results  that  are  sufficiently  in  accord.  The  author 
es  not  consider  that  the  desired  agreement  in  results 
n  be  attained  by  the  domaud  that  only  certain  well- 
fiaed  methods  should  be  employed.  (Ju  the  coutrarv, 
e  causes  of  such  great  differences  which  obtain  iu  iron 
alyses,  as  distinct  from  other  chemical  analyse.s,  should 
sousrht  for.  and  the  conditions  necessary  lor  their  avoid- 
cc  determined.  The  chief  difficulty,  aeeordin;;  to  the 
thor,  is  the  fact  that  iron  is  not  of  uniform  coaipo>itiii:i 
rouphout,  and  thus  it  is  not  easy  to  f;et  representative 
mples.  In  distributing  the  samples  among  the  different 
loratorie..',  the  relative  amounts  of  coarse  and  tine  shavings 
J  of  powder  should  remain  the  same.  The  author  de- 
ribes  the  conditions  whiiih  a  laboratorj-  for  iron  analyses 
ould  fulfil  'vith  regard  to  its  arrangement,  and  then 
si-usses  the  actual  methods  of  analysis.  He  puts  forward 
e  figures  iu  the  following  table  as  the  highest  permissible 
[Terences  in  accurate  analytical  work  : — 

Ughest  Permissible  Variation  in  the  Analytical  Results. 


Amount  foinul 

C. 

As.  Cn.  I', 

Al.  Cr,  Mn, 

per  Cent. 

S.  Si. 

JIo.  M,  W. 

(i-iioi)— o-OOS 

^     0-003 

(    0-001 

•'      0-1102 

0  002 

■O-llliS— 0-01.5 

o-oi« 

0-|]15— O'O-iJ 

'      0-Olli 

0-003 

O'OL'.)— U'0.iu 

1          0-003 

0-003 

u-ooi 

■U'CJU— UO'.i 

ii-oo.-i 

0-110 1 

o-oon 

<i"u;.')— u-iiH) 

iriiitl 

0-Onl 

0-000 

((•100-0-123 

0-004 

OOO.-) 

0007 

0125-O-l.ill 

11  •00.1 

0-O0(! 

0007 

U-150-0-17.') 

0  ■  ou.-j 

o-iio:; 

u  nos 

«'175-0'_M]0 

O'OM) 

11-007 

0-00!) 

0-2110 —0-23U 

0  007 

O-OlW 

0  011 

fl-250-0-3IJ.l 

OTIIS 

o-oitu 

0018 

flaoil— 0-351I 

0-OU'J 

0-010 

0-015 

<r350-0-40o 

001(1 

0-012 

0017 

4)-4«ll— U  4SU 

0-OU 

0  ou 

0-OIM 

O-430-O-oOil 

0-1112 

o-oi« 

0-021 

0'5llll— 0600 

OOl.-f 

0-01!1 

ire25 

O"0(t0— 0"70i) 

O-Ol.i 

0  «->2 

0  0-2!! 

0'700-0"SOO 

0'"17 

OOi.-i 

0-033 

O'SOO— 0'it:il) 

0-01!l 

0-02-i 

00)7 

O'noo— rooo 

0-U2.I 

"030 

•   u-oto 

Over  1-iKiii 

2  percent. 

3  per  cent. 

4  per  cpnt. 

of 

the  amount  fo 

mil. 

i'or  weighing  out  the  samples  of  iron  for  the  different 
•tenninations,  the  author  uses  special  weights  of  aluminium, 
1  which  are  imprinted  the  form  in  which  the  element  is 
eighed.  and  the  factor  for  the  conversion  of  the  weight 
to  percentage. 

The  author  gives   details  of  the  C,  1',  Mn,  Cu,  As,  and 
determinations,    and  also    in    a    table    the    results    of 
'•  complete  analyses  of  different  kinds  of  iron. — A.  S. 

Tellurium;  Determination  of .     G.  Frerichs. 

J.  prakt.  Chcm.,  66,  [17],  261— 1>6--'. 

IE  usual  statement  in  the  text-books  is  that  leliurinm 
oxide  and  tellurous  acid  are  reduced  by  sulphur  dioxide 
'  metallic  tellurium.  The  author  finds  that  this  reduction 
ily  occurs  whtn  the  tellurous  solution  is  mixed  with  from 
lit' its  bulk  to  an  equal  bulk  of  strong  hydrochloric  aci't. 
id  then  only  after  sevtral  hours"  heating  and  passage  of 
le  sulphur  dioxide.  Xor  does  hydriodic  acid,  as  stated 
'  Peirce,  effect  the  reduction.  But  in  the  simultaneous 
esence  of  sulphur  dioxide  and  hydriodic  acid,  the 
•liuctiou  is  immediate  and  complete,  even  in  the  cold, 
ydrobromic  acid  can  be  substituted  for  the  hydriodic  acid, 
lOugh  the  action  is  not  so  energetic.  To  the  solution 
1  sulphuric  or  hydrochloric  acid  of  about  0-3  grm.  of 
■Uurium  dioxide  diluted  to  lliO  c  c.  with  water,  add 
—3  grnis.  of  potassiam  iodide,  heat  to  boiling  (as  the 
parated  tellurium  tillers  more  easily  when  precipitated 
Jl),  and  add  about  50  e.c.  of  sulphurous  acid  soluliim  ; 
iss  through  a  weighed  filter,  wash  with  water  i-.ontainmg 
dphurous  acid,  tiually  with  alc:ohol  and  ether,  dry  at 
«°— I  U5°  C,  and  weigh.— J.  T.  I). 


ORGANIC— QUALITATIVE. 

Djestuffs  ;  Ncu)   Method  for   the   Qualitative  Analysis  of 

llie    Artificial .     .1.    Vokornv.     Kev.  Gen.  des  Mat. 

Col.,  1902,  6,  [70].  247- 2.il. 

In  the  author's  opinion,  of  all  the  methods  proposed  for 
the  qualitative  analysis  of  artificial  dyestuffs,  that  of 
Bormanek  is  the  simplest  and  most  accurate  (see  this 
Journal,  1900,  788).— A.  tS. 

OR  GANIC—QUANTITA  TI VE. 

Ipecacuanha  Hoot ;  Determination  of  the  Alkaloilal  Con- 
stituents of .     G.  Frerich.s  and  X.  do  Fueutcs  Ttpis, 

Archiv  der  Pharu:.,  240,  [.i].  390—400  ;  [6],  401—423. 
Or  the  three  alkaloids  in  ipecacuanha,  cephaeline  and 
eraeiine  are  alone  important,  the  third,  psychotrine,  having 
probably  very  little  therapeutic  action,  and  occurring  in 
very  small  quantity.  After  numerous  experiments,  the 
authors  recommend  the  following  modification  of  Keller's 
process,  iu  which  the  psychotrine,  being  iusoluble  in  ether, 
is  not  determined.  Six  grm..^.  of  the  root  in  fine  powder 
are  shaken  in  a  bottle  with  60  grms.  of  ether,  5  e.c.  of  solution 
of  NUjHO  or  of  Na.,C03  solution  (1:3)  are  added,  and 
the  mixture  allowed  to  stand  one  hour,  with  repeated 
shaking ;  10  e.c.  of  water  are  then  added,  and,  after 
vigorous  shaking  and  separation,  50  gnus,  of  the  ethereal 
solution  are  filtered  into  a  flask.  The  ether  is  evaporated 
to  half  its  volume,  and  the  residue  shaken  in  a  separating 
funnel  with  10  e.c.  of  X  10  HCl  solution  The  acid  is  sepa- 
rated, fiUered  into  a  flask,  and  the  ether  twice  washed  with 
10  f.c.  of  water,  the  washings  being  filtered  through  the 
same  filter  as  the  acid,  into  the  flask.  The  acid  liquid  is 
then  made  up  to  about  100  e.c,  enough  ether  added  to 
make  a  layer  1  mm.  deep  after  shaking,  and  five  drops 
of  lodeosine  solution  (1  :'250) ;  the  mixture  is  then  titrated 
with  X'Hi  XaUlI  solution.  By  multiplying  the  number  of 
e.c.  of  NlilXaOH  used  by  0-0241  (the  mean  of  the 
molecular  weights  of  cephaeline  aud  emetine),  the  alka- 
loidal  content  of  the  5U  cc.  of  et'oer  (=5  grms.  of  root)  is 
oblainefl.  Jf  a  determination  of  the  alkaloids  by  weight 
is  desired,  which  the  authors  recommend,  the  following 
procedure  is  convenient: — 50  grms.  of  the  ethereal  solution 
are  shaken  with  00  e.c  of  dilute  HCl,  aud  twice  washed 
with  10  e.c.  of  water,  acid  and  wjshings  btiag  run  into 
a  second  sepaiator.  T.j  the  acid  ILjuid,  5  cc.  of  dilute 
NHjOH  and  50  grms.  of  ether  are  aided,  aud  the  mixture 
shaken.  After  separation, 40  grms.  of  the  ether  (=  4  grms. 
of  root)  are  filtered  into  a  tared  flask,  the  ether  evaporated, 
the  residue  dried  at  100-  (_'.,  and  weighed.  The  residue  maybe 
t  tra'ed  after  weighing,  although  owing  to  slight  decomposi- 
tion during  drying,  the  ena  point  i<  not  easy  to  determine,  but 
the  results  should  agree  fairly  well.  In  order  to  ascertain 
if  the  residue  consists  of  ipecacuanha  alkaloids  and  not  of 
substitutes,  the  authors  recommend  the  foUow-ing  colour 
test : — The  residue  is  dissolved  iu  Froehde's  r.?agent,  and 
a  crystal  of  NaCl  is  added;  if  cephaeline  be  present,  a 
dark  blue  colour  is  formed.  Kmetiue  does  not  give 
anj'  coloration.  To  determine  ccph;ieline  aud  emetine 
separately,  the  authors  proceed  as  follows  : — 50  grms.  of 
the  ethereal  solution,  obtaii;ed  as  above,  are  shaken  thrice 
with  lu  c  e.  of  XaOH  solution,  which  removes  the  cephae- 
line, and  leaves  the  emetine  lu  the  ethereal  solution  ;  it  is 
then  determine. I.  The  differeuce  bct>ve"u  thetoi.il  alkaloid 
and  the  emetine  found  gives  the  cephaeline.  —J.  U.  B. 

Ipecacuaiilia  .-  Valuation  and  Determination  nfits  Different 
Alkaloids.  B.  H.  I'aul  and  -V.  .J.  Cownley.  Pharm.  J., 
1902,69,  [1683],  317, 

TiiK  authors  state  that  in  the  valuition  of  ipecacuanha,  it  is 
not  sufficient  to  as'-crtaiu  the  total  amouiit  i  f  alkaloids  in 
the  root,  but  the  relative  proportions  i  f  at  lta^t  two  of 
them,  emetine  and  ceiih.aeline,  should  be  determined.  In 
the  separation  of  the  diffeient  alkaloids,  so  much  of  the 
drug  should  be  tal:eu  that  a  sufficient  weight — say  1  grm. — 
of  tue  mixed  alkaloids  is  obtained.  It  is  pointed  out  that 
methods  in  w-hich  an  aliquot  portion  of  the  alkaloid  solution 
is  taken  as  representing  a  definite  correspondiuj  fraction 
of  the  root  operated  upon,  give  inaccurate  results.     Linde 
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hits  explained  this  a<!  being  due  to  the  iiict  that  when  the 
alkaloid  is  liberated,  a  concentrated  solution  is  formed, 
wlikh  is  more  or  less  immiscible  with  the  solvei  I,  so  thct 
when  the  latter  is  decanted  off,  it  does  not  fully  represent 
the  total  alkaloids.  Furthermore,  the  fraction  decanted  is 
ditierent  in  weight  aud  in  volume  from  that  originally 
added,  and  cannot  he  regarded  as  an  exactly  aliquot  part 
of  the  original  solvent. 

Another  source  of  error  lies  in  the  fact  that  the  alkaloids 
are  frequently  titrated  whilst  dissolved  in  the  solvent  which 
has  been  used  for  extraction  in  presence  of  ammonia. 
The  titration  should  always  be  carried  out  on  the  evapora- 
tion residue  of  the  extract ;  in  the  case  of  ipecacuanha 
alkaloids,  on  the  residue  of  the  ethereal  extract,  dried  at  a 
low  temperature. 

The  authors  consider  that  many  of  the  statements  which 
have  been  published  as  to  the  relatively  large  amount  of 
ulkiloids  in  ipecacuanha  root  are  owing  to  errors  such 
as  those  mentioned.      (See  also  this  .Journal,  I'JOl,  ijyo.) 

—A.  S. 

Strychnine  anil  Briicinc  ;  Separation  of .     Lyons. 

Chem.  and  Druggist,  l'J02,  61,  [1183],  550." 

The  author  claims  that  the  following  method  gives 
accurate  results  in  the  separation  of  strychnine  and  brucine 
in  preparations  of  nux  vomica.  The  alkaloids  are  extracted 
hy  one  of  the  usual  methods,  dried,  and  weighed.  They 
are  then  stirred  in  a  beaker  with  sulphuric  acid  ( 1  c.c.  of 
dilute  acid  to  every  15  mirrms.  of  alkaloids)  till  the  mass 
is  completely  disintegrated  ;  the  stirring  is  continued  at 
frequent  intervals  for  an  hour.  The  residue  is  collected  on 
a  small  tiller,  and  the  beaker  rinsed  out  with  1  c.c.  of 
dilute  sulphuric  acid,  this  being  afterwards  poured  on  to 
the  filter  above  the  insoluble  residue  as  far  as  possible. 
The  filter  aud  residue  are  treated  with  10  c.c.  of  chloroform 
and  3  e.c.  of  10  per  cer.t.  ammonia  solution  till  the  residue 
has  dissolved,  and  the  solution  theu  transferred  to  a 
separator  by  means  of  two  washings  of  5  c.c.  each  of 
chloroform.  The  separated  chloroform  is  evaporated 
nearly  to  dryness  in  a  tared  dish,  2  c.c.  of  alcohol  added, 
and  the  nearly  pure  strychnine  dried  and  weighed.  As  a 
correction,  1'75  mgrm.  is  added  for  every  c.c.  of  dilute 
acid  used. 

The  amount  of  brucine  is  obtained  by  difference. — A.  S. 

Strt/chniin- ;     Detgrminiition    of   [Sc]>arntion   from 

Brucine],  H.  M.  Gordin.  Paper  read  before  the  Amer. 
Pbarm.  Assoc,  Philadelphia.  Pharm.  .T..  1902.  69, 
[1683], -383. 

The  mixed  alkaloids  from  8  or  JO  grms.  of  nux  vomica  are 
ilissolved  on  the  water-bath  in  15  c.c.  of  3  per  cent,  sul- 
phuric acid,  the  solution  cooled,  and  3  c.c.  of  cold  nitric 
acid  (1 :1)  added.  The  liquid  is  allowed  to  stand,  with 
occasional  gentle  shaking,  for  exactly  10  minutes,  and  is 
then  transferred  to  a  separator  eontninin  j  20  or  25  c.c.  of 
10  per  eeut.  sodium  hydroxide  solution,  the  c^utaining 
vessel  being  rinsed  three  or  four  times  with  very  small 
amounts  of  water.  The  mixture  in  the  separator  should  be 
very  turbid,  owing  to  the  separation  of  stryehuine.  If  this  is 
not  the  case,  a  further  ad<htion  of  1  or  2  c.c.  of  alkali  must 
be  made.  The  mixture  is  then  e.xtricted  three  times  with 
chloroform,  20  c.c.  the  first  and  10  e.c.  eavh  the  second  aud 
third  times.  The  chloroform  solution  is  filtered  into  a 
tared  flask  through  a  small  plain  double  filter,  arranged  so 
that  there  are  four  folds  of  paper  on  each  side  ;  the  stem  of 
the  separator  is  rinsed  with  chloroform.  The  filter  and 
funnel  are  now  washe*!  a  few  times  with  sma:l  amounts 
of  chloroform,  and  to  the  perfectly  colourless  solution  of 
strychnine  obtained,  2  or  3  c.c.  of  pure  amyl  alcohol, 
distilling  between  128°  and  132°  C,  and  leaving  no  residue 
on  evaporation,  are  added.  The  amyl  alcohol  is  stated  to 
prevent  the  decrepitation  of  >trychniue  on  the  removal  of 
the  last  traces  of  chloroforrn  by  heat.  'Jhe  chloroform  is 
then  distilled  off  from  the  solution,  the  amyl  alcohol 
expelled  by  keeping  the  flask  on  the  water-bath  and 
blowing  air  over  its  mouth,  and  the  flask  finally  dried  for 
about  two  hours  at  135" — 140°  C.,  and  weighed.  The 
method  is  said  to  give  very  accurate  results,  whilst  the 
strychnine  obtained  is  quite  pure. — A.  S. 


Coffeiiif  ;   Qu(i7ttitafiir  Determination  of  J.  Katz. 

'  Zeits.  angew.  (hem.,  1902,15,  [3U],  1013—1014. 

Since  the  present  methods  for  the  estimation  of  caffeine 
are  not  quite  satisfactf.ry,  the  author  proposes  to  modify 
Beitter's  method,  which  seems  the  most  convenient,  in  the 
following  manner  : — 10  grms.  of  the  substance  are  shaken 
for  half  an  hour  with  200  grms.  of  chloroform  and  0-5  grm. 
of  ammonia.  After  the  liquid  has  settled,  the  chloroform 
^olntiou  is  filtered  tluough' a  Sanders'  '"  cigarette  "  filter, 
whereby  150  grms.  of  a  perfectly  clear  filtrate  free 
trom  watCi-  are  obtained.  The  chloroform  is  distilled  off 
fiom  the  filtrate,  and  the  residue  is  dissolved  in  5  c.c.  of 
ether,  if  necessarj'  with  gentle  warming  under  a  reflux 
condenser,  20  c.c.  of  a  0'5  per  cent,  ►olution  of  hydro- 
chloric acid  are  added,  the  ether  is  driven  off,  and  the 
atjueous  solution  is  cooled  and  filtered. 

The  flask  and  filter  are  washed  a  few  times  with  0-5  per 
cent,  hydrochloric  acid,  aud  the  acid  liquid  is  exhausted 
with  chloroform  in  a  "  perforator  "  (an  apparatus  devised 
by  the  author)  or  else  by  shaking  four  times  with 
quantities  of  SO  c.c.  of  chlorolorm  in  a  separating  funnel. 
The  chloroform  extract  is  filtered,  if  necessary,  and  dis- 
l  tilled.  Kesults  are  given  for  raw  coffee  beans,  black  tea, 
guarana  bread,  aud  kola  nuts.  Por  Paraguay  tea  a  special 
procedure  is  advocatetl.  The  ammonia-chloroform  residue 
IS  dissolved  iu  ether,  water  is  added,  and  the  ether  is  driven 
off.  The  aqueous  solution  is  then  heated  on  the  water- 
bath  for  III  minutes  with  2  c.c.  of  a  suspen.sion  oflead 
hydrate  in  water  (1  :  20)  ;  O'l  grm.  of  calcined  ma^Detia 
is  then  added,  and  the  mixture  is  cooled  and  filtered.  The 
clear,  faintly  coloured  filtrate  is  then  exhaasteil  with 
chloroform  in  the  perforator. — .1.  P.  'J. 

Vanilla  Krtracl.  A.  L.  Winton  and  11.  Silverman. 
Twenty-fifth  Report  of  the  Connecticut  Agric.  Exp. 
Station  for  1901.  149—162. 

In  commercial  vanilla  extracts,  the  amount  of  sugar  and 
alcohol  is  not  always  the  same  as  in  the  U.S.I',  tincture,  and 
in  some  cases  a  certain  proportion  of  glycerin  or  glucose  is 
present.  In  six  extracts  prepared  from  different  grades  of 
beans  according  to  the  U.S. P.  formula  (100  grms.  of  beans 
per  litre  of  extract),  the  sp.gr.  >aried  between  1-0104 
and  1'0166;  vaniUin,  0065 — 0-215  per  cent.:  alcohol, 
3796— 39-92;  total  residue,  21  ■  7.5 — 23-13;  cane  sugar, 
1900 — 20-40;  and  re-idue  other  than  cane  sugar,  1  /a — 
3-90  per  cent.  ( )f  imitation  extracts  the  best  are  those  pre- 
pared from  3  parts  of  vanilla  beans  and  1  jiart  of  tonka  beans; 
most  of  them,  however,  contain  no  genuine  extract  of  v.iniUa 
beans,  but  arc  preparations  of  artificial  vanillin,  artificial 
coumarin,  tonka  beans,  or  a  mixture  of  two  or  more  of  these 
materials,  coloured  with  caramel.  The  chief  adulterant 
is  coumarin,  added  in  the  form  of  either  artilicial  coumarin 
or  extract  of  tonka  beans. 

The  examiu.ition  of  vanilla  extracts  is  carried  out  in  the 
following  mnnuer : — 

Total  Ri'sidue. — 5  gnus,  of  the  extract  are  mi.\ed  with 
previously  ignited  sand,  and  dried,  first  on  the  Tvater-buth 
aud  theu  on  the  air-bath  at  100°  C. 

Sugar. — ',3 -024  grms.  (one-half  the  normal  weight)  are 
dissolved  in  .about  80  c.c.  of  water,  3  c.c.  of  basic  lead 
acetate  solution,  and  2  c.c.  of  alumina  cream  added,  the 
whole  made  up  to  100  c.c,  tiltertd  through  a  dry  filter, 
and  the  rotatory  power  determined. 

Vanillin  and  (Coumarin. — A  slight  modification  of  ihe 
method  of  Hess  and  Preseott  (this  Journal,  1899,  52j)  is 
used,  the  differences  between  the  authors'  process  and  the 
original  being:  (IJ  2  per  cent,  instead  of  10  per  cent. 
ammonia  is  used;  (2)  a  samewhat  greater  volume  of 
ammonia  is  used;  and  (3)  the  vanillin  and  counuirici  are 
weighed  .-^fter  evaporation  of  the  ether  solutions,  before 
dissoKing  in  petroleum  spirit. 

Alcohol. — 25  grms.  are  diluted  to  1.50  c.c,  distilled,  and 
the  sp.  gr.  of  the  distillate  determined. 

Caramel,  Coa!-Tar  Dijestuffs,  S^c. — A  portion  of  the 
brown  solution,  after  the  vanillin  and  coumarin  ha>e  been 
extracted  with  ether,  is  shaken  with  fuller's  earth  anil  filtered. 
With  a  suitable  grade  of  fuller's  earth,  the  filtrate  is  yellow 
or  eolourle<s,  and  the  fuller's  earth  a  brownish  colour,  i( 
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(Jmel  be  present.  Another  poriioa  of  the  sohitiou  is 
tjid  according  to  Arata's  method  :  2.i — .')()  e.c.  are  diluted 
1,10  c.c,  boiled  for  10  riiiuites  with  10  e.c.  of  a  10  per 
,.,.  solution  of  pcitas^ium  bisul[itiate  and  a  piece  of  white 
w!  or  woollen  eloth,  which  lias  been  previously  heated 
t(  nilinij  in  0-1  iicr  cent,  solution  of  sodium  hydrate,  and 
tlioughly  washed  with  water.  'Iho  wool  is  removed  , 
fill  the"  solution,  washed  iu  boilius  water,  dried  between 
i'C  paper,  and  examined  as  to  the  colouring  matter,  &c. 

SIY.-SCIENTIFIC  &  TECHNICAL  NOTES. 

Amutli;    Jiadio-aclive [Polonium'].     W.  Marcijwald. 

I  Cbem.-Zeit.,  26,  ["7],  895— 8UG. 

means  of    the    usual   chemical    reactions,   the   author 

ited  from  the  residue  from  .Joachimsthal  pitch  blende,  a 

.  pie    of    radio  -  active    bismuth    ditfering    considerably 

t  ii  radium  iind  more  closely  resembliii};  the  "  I'olonium  " 

I'arlier    workers.       Attirm[its    to    separate    the    acti\e 

stituent  from    the  bismuih    showed   that    ihe  portion  of 

111  first  deposited  on  electrolysis   is    far  more  active  than 

nriginal    material,   the   ddlerence   o.''  potential   enabling 

separation  to  be   effected   with  ease.      On  immersing  a 

u  bismuth  rod    in  a  hydrochloric  acid   solution   of  the 

lUth  osychloride  empl(\ved,  the  active   metal  gradually 

oeited  on    the   rod,  in   the   form  of  a  black  film,  about 

arm.  being   obtained  from   850  grms.  of  oxychloride. 

deposit  was   not   of   uniform   character,   but   contained 

uuth.  lead,  antimony,  vanadium,  and  traces  of  tellurium, 

.V  probable  method  of  purilicytion  is  indicated  by  the 

that  the   metal   can  b,'  precipitated   by  antimony   as 

I  as  by  bismuth,  and  that  during  reduction   e\|ieriments 

ijJrogen,  the  bulk  of  the   radio-active  oxide  sublimes, 

ing  a  less  aclive  residue  behind. 

he  rays  from  this  metal  differ  from  those  of  radium 
H'iug  readily  absorbed  by  thin  satin  pajier,  aUimininm 
,  or  even  varnish.  A  powerful  fluorescence  is  imparted 
/.inc,  and  especially  to  the  diamond,  but  not  to  glass, 
5  crystal,  or  other  precious  stones.  Finally  the  radio- 
vity  is  superficial,  the  effect  being  independent  of  the 
I  kness  of  the  metallic  stratum. — C.  S. 

"lotdal  Silver  :  Experimrnti  on  the  Formation  of . 

F.  Kiispert.     Ber.,  35,  [15],  2S1.')— 281G. 

'.  .-idditiou  of  a  small  quantity  of  silver  nitrate  solution 

I  thick,  colourless  water-glass,  containing   as    much  for- 

in  as  can  be  added  without  giving  a  precipitate,  gives 

■•ellow  cloudiness,  which  rapidly  gives   place  to  a  dark 

eu  coloration  ;  with  large  quantities  of    the  silver  salt, 

colorations  pass  through  reddish  brown   to  dark    red. 

■sc  pn-paratious  of  colloidal  silver  are  very  stable,  and 

be    diluted    to    any  extent,  but   are  decomposed    by 

assium  chloride  or  hydrate  and  sulphuretted  hy<lrogen. 

■  presence  of  iron  in  the  water-glass  gives  solutions  of 

ch  less  stability. — B.  F.  D. 

'loldul,  and  Cane  Sngar  Solulitins  of  Insoluble  Inorganic 

5(W,Vv.     C.  A.  Lobryde  P.ruyn.     iier.,  35,  [15],  3079 

-308-2. 

K  author's  experiments  show  that  cane  sugar  acts  in  the 

le  manner  as  gelatin    in    holding    inorganic    bodies  iu 

loid  solution. 

c.c.  of  X,  10  potassium  chromate  and  1  c.c.  of  N/10 
cr  nitrate,  were  mixed  with  10  c.c.  of  sugar  solutions 
.■arying  strength. 

iVith  a  65  per  cent,  sugar  solutiim,  a  transparent  red 
atiou  was  obtained,  which  very  slowly  clouded  on 
Qding.  With  50  per  cent,  and  25  per  cent,  sug.ar 
iitioDs,  the  clouding  was  more  rapid. 
■Silver  cliloride  formed  in  the  same  way,  with  the  eon- 
itratcd  sugar  solution,  a  colourless  solution,  which 
idually  appeared  opalescent,  especially  on  warming : 
h  the  weaker  solutions  of  sug.ar,  only  a  slight  retardation 

precipitation  was  observed,  a  floccnleut   precipitate   of 

er  chloride  soon  being  formed. 

The  precipitation   of  sulphur  from  a  solution  of  sodium 

osulphate  in  water,  by  the  action   of  aeids,  as   is  well 


known,  requires  a  certain  time  interval ;  a  65  per  cent, 
sugar  solution  retards  the  precipitation  considerably,  giving 
solutions  with  a  reddish-brown  opaleseuce. —  B.  F.  D. 

Colloiiial    flol/oit)   Bodies  from    l]i'pli;taminc    Soaj's    'jvd 

Water;  Formation  of .     F.  Kiafft  and  K.  Fuucke- 

Zeits.  physiol.  (.'hem.,  35,  ■•iG4— 385. 

The  so-called  "myelin  forms"  produced  when  drops  of 
soap  solution  are  introduced  into  water  have,  up  to  the 
present,  been  regarded  as  inoducts  of  incomplete  emulsifi- 
cation.  The  authors  consider  that  they  are  due  to  the 
swelling  of  c<dloidal  hollow  bodies  ;  llie  conditions  which 
are  favourable  for  the  formation  of  a  permanent  foam  and 
thereiore  of  a  colloidal  membrane,  also  favour  the  production 
of  "  myelin  forms." 

Iu  series  of  compounds  a  gradual  change  from  the 
eryslalloidal  to  the  colloidal  form  can  be  recognised;  in 
the  case  of  sodium  soaps,  the  colloidal  character  increases 
with  the  molecular  weight  of  the  fatty  acid,  whilst  with 
alkylammonium  salts,  it  increases  with  the  molecular 
weight  of  ihe  alkyl  residue.  According  to  the  above  the 
heptylamine  salts  of  the  higher  fatty  acids  should  have  a. 
decided  colloidal  character,  and  should  consequently  have 
the  power  of  forming  a  membrane.  This  was  found  to  be 
the  ease  :  the  colloidal  hollow  bodies  (roin  heptylamine 
soaps  have  a  considerable  power  of  swelling  .and  give 
excellent  "myelin  forms."  Ueptylamine  carbonate  gives 
"myelin  forms"  with  water,  but  the  heptylamine  salts  of 
low  meltiog  acids  of  the  oleic  series  are  much  better  in 
this  respect.  For  the  formation  of  colloidal  hollow  bodies 
capable  of  swelling,  heptylamine  erueate  is  specially  suited; 
the  higher  melting  soaps  (elaidatc,  brassidate)  give 
"myelin  forms"  only  with  warm  water.  On  cooling,  the 
colloidal  forms  --hrink  and  are  converted  into  crystals. 
The  I  oUoulal  hollow  bodies  exhibit  osmose  phenomena, 
whilst  with  Methylene  Blue, Malachite  Green,  and  Magenta 
they  become  intensely  coloured.  They  effect  polarisation 
and  <louble  refraction"  of  light,  but  these  optical  properties 
ilisaiipear  when  the  hollow" bodies  are  soliilified  to  cry.stals 
(by  coding).— A.  S. 

Ozonir  Add.     A.  Gaever  and  V.  ViUiger.     Ber.,  1902, 
35,  [r5],  2038-3039. 
O/.OXK  acts  on  dry  powdered  caustic  potash,  forming  a  dark 
orange-brown    mass,   which    is   st.ablc   in    the   absence   of 
moisture,  but  decomposes  with  evolution  ot  gas  on   adding 
water.     The  pr.i'luct,  potassium  ozonutr,  can  also  exist   in 
aqueous  solution,  since,  when  ozoniseil  oxygen  is    passed 
into  40  per  cent,  potash   lye  cooled  in  a  freezing  mixture, 
the  liquid  becomes  dark  oi-ange-brown ;  the  colour,  however, 
quickly  disappears  when  the  tempeiature  is  allowed  to  rise.  . 
Rubidium  hydroxide  behaves  similarly,  whilst   soda   lye  is   . 
only  coloured  a   faint   yellow.      With   regard    to   the   con- 
stitution of  the  pota.isium  salt,  it  is  most  prohably  identical  . 
with  potassium  tetroxide.     If  this   should   prove  to   be  the  , 
ease,  ozonic  acid  must  be  regarded  as  the  hydrate  of  ozone, 
Oj.  +  H.O  =  0,H.,.— T.  A.  L. 

Cobalt  ;     ( 'oiiiiwunds     of    Silinm    with    .        A    New 

Cobalt  Sitirvlu.    P.  Lebeau.     Comptes  Rend.,  135,  [12], 

475—477. 

By  heating  in  the  electric  furnace  a  mixture  of  cobalt  and 

i   fused   silicon,   or,   better,   of   copper   silieido   (200   parts), 

I   cobalt    020   parts),  and   crystallised   silicon    f30   parts),   a 

'   compound     Si.X'o    is   obtained.      It   forms   dark -coloured 

crystals  with  "a  bluish  sheen,  has  s   sp.  gr.  of  5-3,  and  is, 

very  resistant  to  the  action  of  reagents,  with  the  exception 

of  hydrofluoric  acid,  which  decomposes  it  readily. 

Thus    three    compounds   of   cobalt   and    silicon   exist — 
SiCo;,  SiCo,  and  Si./'o  ;  t'hes>'  are  completely  analogous  to  . 
the  corresponding  compounds  ot  iron. — J.  T.  IJ. 

Vanadium  Silicidr  ;  New .     H.  Moissan  and  Holt. 

Comptes  Rend.,  136,  [13],  493— 497. 

The  compound  VoSi  is  obtained   by  heating  in  the  electric  i 
furnace  a  mixture  of  (1)  silieoi)   with   a   large  excess  of  ■ 
vanadium   trioxide;   (2)    sili>on,    cariion,   and    vanadiuiu 
trioxide  ;    or   (3)  sihcon,  copper,  and  vanadium  trioxide. 
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at  10.j°— nu'  C,  is  C,soH,.^0.,.2S;.  The  author  conside 
the  two  preparations  as  aggregates  of  six  mols.  of  tetr 
phenylcellulose  +  2S0o  —  9  and  I'J  mols.  of  H.,(.)  respectivcl 
This  tetr.iphenvlcellulose  derivative  gives  on  dry  disiillatio 
tohieue  as  the  cliief  product,  and  on  oxidation  with  permai 
ganate,  benzoic  acid.  It  appears,  therefore,  that  the  phen 
groups  are  united  directly  to  a  carbou  atom. — .\.  S. 


lu  cases  2  and  .3  vanidinm  carbide  and  copper  silicide  are 
formed  as  intermediate  products.  i!rilliaut  silver-white 
metallic-loolcing  prisms,  attacked  readily  by  fluorine  when 
warmed,  and  by  chlorine,  bromine,  or  hydrochloric  acid 
gas  at  a  red  heat,  and  readily  converted  by  excess  of 
.silicon  in  the  electric  furnace  into  the  silicide  formerly 
described  by  the  autliors,  A'Si.j.  Tlie  experiments  involved 
iu  the  preparation  of  this  substance  prove  that  the  laws 
governing  equilibrium  in  solutions  at  the  ordinary 
temperature  alro  hold  for  the  reactions  between  silicon  and 
vanadium  c;irbide,  or  vanadium  an<I  copper  silicide,  in  the 
<^lectric  furnace  at  their  boiling-points. — J.  T.  D. 

Calcium    Carbide;     Equalioii    represenfing    tlif    Jicactisn 

(luriiiq    Reduction    h'l    .       ii.    Neumann.       Zeits.    f. 

Elektrochem.,  19U2,'8,  [40],  772—774. 

Exi'ERiMENTS  shiiw  that  V.  Kiigelgen's  equations — 

5M2O  +  CaC.  =  5M.,  +  CaO  +  COo,  and 
4M5O  +  '^UC\  +  CaCo  =  5M2  +  CaCl,  +  200. 

are  incorrect,  and  that  carbonic  oxide  is  produced  (see  this 
Journal,  1901,  Itid  and  582).  The  equations  previously 
given  by  the  author,  and  called  iu  question  by  v.  Kiigelgen 
were — 

3M2O  +   CaC„  ■=  3M.  +  CaO  -1-  2C0 
2M2O  -I-  2MC1  -I-  CaC;  =  3M.,  -I-  CaCl.2  +  2C0. 

— \V.  G.  M. 

Tartar    Emetic.    Crystnlliscd  ;   A    Stable  Form    of . 

F.  K.  Male.  J.  Anier.  Chem.  Soc,  1902,  24,  [9], 
828—847. 

In  a  previous  conuuunication  (Amer.  J.  Sci.,  46,  200)  the 
author  showed  that  a  standard  solution  of  tariar  emetic 
(16  grms.  per  litre)  required  somewhat  more  than  the 
theoretical  amount  of  N,  10  iodine  solution  for  oxidation. 
He  now  finds  that  this  is  due  to  the  readiness  with  which 
tartar  emetic  loses  its  water  of  crystallisation.  In  order 
to  obtain  a  compound  corresponding  with  the  formula, 
IvSbOC4H406.  JH..O,  'ju  titration  with  iodine  solution,  the 
tartar  emetic  should  be  rccrystallised  in  medium-sized 
crystals,  and  the  latter  washed  with  water  two  or  three 
times,  drained  with  the  aid  of  a  suction  pump  for  5  to 
10  minutes,  and  exposed  to  a  dry  atmosphere  for  3  to 
4  hours  at  a  temperature  uol  exceeding  25°  C. — C.  A,  M. 

Benzene  and  Cellulose ;    Reaction    between  .      A.   M. 

Kastjukow.  J.  russ.  phys.-chem.  Ges.,  34,  231 — 23.'); 
505—508.  Chem.  Centr.,  1902,  1,  [22],  1277;  2,  [8], 
.576.  * 

I F  benzene  be  .added  to  a  sohition  of  cellulose  in  strong 
sulphuric  acid,  heat  is  developed  and  a  distinct  reaction 
takes  place.  After  treatment  with  ice,  the  reaction  product 
forms  a  dark -brown,  amorphous,  infusible  precipitate, 
iusolidile  in  the  ordinary  solvents.  The  compound  is  not 
tetrapheuylcellulose.  When  dried  in  the  exsiccator,  its 
composition  is  Ciai,Hi340;5Sj,  whilst  that  of  the  product  dried 


Osazones 
Ber.,  190 


Osoncs  ;   Preparation    of  ,   from  the 

Sugars.     E.  Fischer  and  E.  F.  Armstrong. 
35,  3141—3141. 

The  authors  have  introduced  a  new  method  for  convertii 
the  osazones  of  sugars  into  osones,  consisting  in  l)odin<'  tl 
aqueous  solution  of  the  osazone  for  a  >-liort  time  wii 
benzaldehyde.  The  method  works  well  with  the  osazon 
of  the  disaccharides,  but  cannot  in  general  be  applied  to  tl 
monosaccharides,  owing  to  the  very  slight  solubility 
water  of  their  osazones ;  it  can,  however,  he  useil  with  tl 
osazones  of  arabinose  and  xylose,  which  are  soluble  in  li. 
water. 

Experiments  have  also  been  made  on  the  behaviour  ( 
the  osones  of  the  disaccharides  towards  enzymes,  and  it  b; 
been  found  that  this  corresponds  with  that  of  the  sugai 
thems-tlves.  Thus,  raaltosoue  is  resolved  by  yeast-malta- 
into  dextrose  and  glueosone,  and  nielibiosonc  ishvdrolyst 
b}-  emulsin.  or  by  the  enzymes  of  bottotQ  yeast,  \n\ 
galactose  and  glucosone. — T.  H.  P. 

AVw  Disaccliarides  ;  Synthesis  of  some .     E.  Fisehei. 

and  E.  F.  Armstrong.     Ber.,  1902,  35,  3144—3153.    || 

Foe  tlie  synthesis  of  disaccharides  the  authors  have  mao 
use  of  tlie  action  taking  place  between  an  aeetochlor/ 
hexose  and  the  sodium  dcri^■alive  of  a  liexose,  and  in  th 
way  thej'  have  succeeded  iu  preparing  three  differei 
disaccharides.  Tliese  compounds,  which  are  regarded  < 
being  of  the  nature  of  glucosides,  and  are  hence  namt 
glucosidogalactose,  galactiisidoglucose,  and  galactosid( 
galactose,  form  osazones  fairly  readily  soluble  in  hot  watei 
they  can,  therefore,  be  easily  separated  from  the  monosa< 
charides  and  their  composition  deterinined.  The  compouu 
galactosidcglucose  very  closely  resembles  melibiose  in  i' 
structure,  its  behaviour  towards  enzymes,  and  in  tlJ 
properties  of  its  phenylosazone  and  bromopheuylosazcc 
and  is  almost  certainly  identical  with  it. 

Another  new  disaecharide,  which  is,  however,  nc 
identical  with  either  lactose  or  melibiose,  has  been  obtaine 
bj'  the  synthetic  action  of  the  lactase  found  in  kephir  grait 
on  a  mixture  of  glucose  and  galactose.  This  sugar,  ll 
■which  the  name  isolactose  has  been  given,  occupies  in  if 
behaviour  towards  enz^'mes  an  intermediate  positio 
between  lactose  and  melibiose.  Kephir  lactase  also  produce 
a  disaecharide  fro.n  dextrose  alone,  and  the  same  1 
the  case  with  emulsin  and  a  mixture  of  dextrose  an 
galactose. 

The  behaviour  of  these  various  sugars  towards  yeast 
emulsin,  and  kephir  lactase  is  shown  iu  the  foUowin 
table :—  r 


bull 
*\ 

t^' 

it.' 

(li! 
jUti) 
«iil 


kiit 
Brii 


Top  Yeast.                    Bottom  Yeast. 

Emulsin. 

Kephir  I^ctosa. 

UncliaiiKt?d 
ITiich:injsed 

Unt-hanged 
Ftrnieiiteil 
Kerntented 
i'ermeiitcd 
Fermented 

Hydrolysed 

Hydrolysed 
Hydrolysed 
Hydroly>eri 
Hydrolysed 

Hydr.lvsed. 

Isolactose 

Hydrolysed.       ' 

::  Mii 

Glucosidopaiactose 

■■■■m 

Sugars;    Isomeric   Acetchaloi/cii    Drricatives  of ,  and 

the  Si/7ithesis  of  Glucosidca.  III.  E.  Fischer  and  E.  F. 
.Vrms'trong.  Ber.,  1902,  35,  3153—3155.  (See  this 
Journal,  1901,  1151.) 
This  communication,  which  is  a  completion  of  the  two 
previous  papers  by  the  authors  on  this  subject,  gives 
descriptions  of  the  preparation  and  properties  of  )3-aceto- 
bromomaltose,  heptacetylihenolmaltoside,  /3-phenolmalto- 
side,  and  /3-ethylgalacto^ide.     The  last-named  compound, 


— T.  H. 

like  /3-methyl-  and  S-phenol-galactosides,  is  hydrolysed  b 
I  emulsii*;  and  all  three  of  these  galactosides  are  hydrolyse 
I    by  kephir  lactase. — T.  H.  1*.  ' 

I    0-Naphthi/l  Hydrazones  of  tlie   Sugars  ;  Isomers  of 

I        \V.  A.  v.  Eckensteiu  and   C.  A.  Lobry  de  Bruyn.     Ber. 
[         35,  [15],  3082— 3085. 
Thk    authors  compare   the    properties   of  the  ^-naphihy 
hydrazones   of    the    sugars    prejiured     in    weak    alkaliu 
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■oholic  solutions,  according  to  the  mcthoil  used  by 
Iger  and  Kothenfusser,  with  those  prepared  by  the 
lowing  method.  The  hydrochloride  of  3-naphthylhydra- 
le  is  mixed  with  the  equivalent  of  sodium  acetate,  and  a 
acentraied  solution  of  the  sugar  in  water.  The  hydrazone 
larates  out  on  standing. 

Galactosc-S-naphtliylhydrazone  prepared  by  this  method 
j  a  m.  pt.  li'iT  ,  aud  a  rot:;tioti  of  +  24  .  That 
epared  by  the  allialine  method  gives  a  rotntiou  of 
10'. 

From  glucose,  two  hydruzones  were  prepared  of  m.  pt. 
5°  and  1.58' — l.jsr,  the  latter  with  a  rotation  of  [a]  = 
;22'(Auer).  Hilger  and  Ro:henfusser's  method  gave  a 
ilrazone  with  ra.  pt.  178  '  and  [a]  =  ..-  11". 
la  general,  the  hydrazon  ;s  prepared  in  slightly  acid 
utiou  have  a  lower  melting  point,  aud  are  less  stable  to 
;  action  of  light  aud  boiling  alcohol. 

These  differences  the  authors  consider  to  be  due  to  the 
t  that  the  different  methods  of  preparation  "ive  rise  to 
!  formation  of  isomeric  hydrazouos. — B.  F.  I). 

Vitric  Esters ;  Sapmiificitlimi  nf .     L.  Vignon  .ind 

I.  Bay.     Comptes  Ueml.,  135,  [13],  .107— .509. 

IK  reducing  action  on  Fehling's  solution  shown  In'  the 
ric  esters  of  erythritol,  mannitol,  dulcitol,  penta- 
fthritol,  fk.c,  is  accompanied  by,  and  is,  uo  doubt, 
rrelated  with,  the  supoaitication  of  the  esters  by  the 
;ali  of  the  Fehling's  solution.  The  authors  have  investi- 
ted  the  conditions  of  saponification  by  waler,  by  acid, 
il  hy  alkali  of  the  nitric  esters  of  the  alcohols  named, 
fclhcr  with  tho.se  of  methyl  alcohol,  ethyl  alcohol,  and 
.*ceriu.  In  the  ease  of  water,  there  is  no  saponification 
any  instance,  either  on  lieatint;  on  the  water-bath,  or  on 
iling  at  atmospheric  pressure ;  b>it  in  a  sealed  tube  at 
0'— 120'  C,  the  esters  of  the  4-.  .5-,  and  G-carbon 
ohols  are  completely  saponified.  In  the  case  of  acid  and 
alkali,  saponification  occurs  at  the  boiling  point  under 
Bospheric  pressure  ;  but  the  laws  governing  the  rate  and 
■  equilibrium  limit  of  this  saponification  are  complex,  and 
i  affected  both  by  the  oxinisabilily  of  the  alcohol 
jduced,  and  by  the  easy  rcdncibility  of  nitric  acid  io 
nous  acid,  nitrogen,  or  ammonia. — J.  T.  I). 


^tU)  fiooks. 


iiETV-EiQUTii  Anntal  Kki'OU t  OX  Alkai.i,  Ike,  Works. 
By  the  Chief  I.\m>ector.  Proceedings  during  the  year 
1901.  Presented  to  the  Local  Government  Hoard  and  to 
the  Secretary  for  Scotland.  Ordeied,  by  the  House  of 
Commons,  to  be  printed,  21  July  1902.  Messrs.  Eyre 
and  Spottiswoodc,  East  Harding  fitreer.  Fleet  Street, 
London,  E.G. ;  32,  Abingdon  Street,  Westminster,  S.W. 
Dliver  and  Hoyd,  Edinburgh,  Scotland.  E.  Ponsonby, 
116,  Grafion  Street,  Dublin.     1902.     Price  9(/. 

118,  the  Government  Alkali  Inspector's  Report  for  1902, 
rms  an  8vo  voltime,  containing  table  of  contents  and  152 
ges  of  subject-matter,  49  pages  of  which  are  occupied  by 
'  Chief  Inspector's  Special  Report  to  the  Local  Govern- 
'ut  Board.  The  arrangement  of  matter  and  items  dealt 
th  are  as  follows : — I.  Report  to  the  Local  Government 
)artl.  II.  Number  of  Registered  Works.  III.  Separate 
ocesses  of  Mauufacture  under  Inspection.  Number  of 
sits  to  Works  anil  of  Tests  made.  IV.  Average  Amount 
Acid  Gases  escaping  in  each  District.  V.  Prosecutions 
der  the  Alkali  Acts.  VI.  The  .\mending  Bill  of  1901. 
II.  Alkali  and  Wet  Copper  Works.  VIII.  ('hlorine. 
;.  .Alkali  Waste  Works.  X.  Sulphuric  Acid  Works. 
.  Conceutration  and  Rectifying  of  Sulphuric  Acid. 
1.  Chemical  Manure  Works.  XIII.  Sulphate  aud 
iiriate  of  Ammonia.  XIV.  E.-iperiraents  ou  Methods  of 
eatraent  of  Foul  Gases  evolved  in  Sulphate  of  Ammonia 
imufacture  from  Gas  Liquor.  XV.  Reaction  of  Sulphu- 
ted  Hydrogen  upon  Sulphite  and  Thiosulphate  of  Iron. 
'I.  Recovery  and  Production  of  Ammonia.  XVII.  Salt 
orks.  XVIII.  Cement  Works.  XIX.  Arsenic  Works, 
t.  Veuetian-Red  Works.  XXI.  Tar  Works.  XXII.  Zinc 
orks.      XXIII.   Future  of  Electro-Chemistrv.     XXIV. 


Reports  from  Ireland,  North  of  England,  Cheshire,  North 
Wales  and  part  of  Lancashire,  Widnes  and  Runcorn,  North 
and  East  Lancashire  and  part  of  YorKshire,  East  and  .South 
Midland,  Sjuth-We-t  of  England  and  South  Wales,  Eastern 
and  South-Eastern  Counties.  Report  to  H.M.  Secretary 
for  Scotland.  Works  under  Inspection.  Mr.  Curphey's 
Report.  Raw  Materials  aud  Products.  Alkali.  S.c.  Works 
Amending  Bill  of  1901.  New  Processes  of  Manufacturing 
Sulphuric  Acid.  Sulphate  of  Ammonia  Works.  Recovery 
of  Ammonia  in  Shale  Works,  in  Iron  Works,  and  in  Ga-^ 
Works.  The  Claus  Sulphur-Recovery  Method  modified  for 
treating  Gases  containing  small  percentage  of  Sulphuretted 
Hydrogen.     Use  of  Blast-Furnace  Gases  in  Gas  Engines. 

Annual  Report  of  the  Chief  Invsi-ector  of  Factories 

.4ND      WOUKSHOPS     FOE     THK      YeAR      1901.         PaRT    II. 

Tables.  Presented  to  both  Houses  of  Parliament  by 
Command  of  His  Majesty.  Eyre  and  Spottiswoode, 
East  Harding  Str.,-et,  Fleet  Street,  London.  i:.C.;  and 
32,  Abingdon  Street,  Westminster,  S.W.  Darling  and 
Son,  Ltd.,  34-40,  Bacon  Street,  E.G.  Oliver  and  Boyd, 
Edinburgh,  Scotland.  E.  Ponsonby,  116,  Grafton  Street, 
Dublin.     1902.     Price  lOrf. 

Government  Blue  Book,  containing  title  page,  table  of 
contents,  and  59  pages  of  subject-matter,  mostly  tables,  i.e., 
tabulated  statistics.  These  refer  to  the  following  items  : — 
(I)  Inspectors  and  ,\s5isiants.  (2)  Districts  and  Staff. 
(3)  District  totals.  (4)  Factories  and  Workshops  under 
Special  Rules.  (.5)  Notices  received  by  H.M.  Inspectors. 
(0)  Overtime  Reports.  (7)  Ditto,  Wearing  Apparel.  (8) 
Representations  to  Local  Authorities.  (9)  Certifying 
Surgeons'  Auuual  Report.  (10)  Accidents:  Degree  of 
Injury,  Aye;  (11)  liidustrii.  Age,  SeJr ;  (12)  Industry, 
Causation  ;  (13)  Industry,  Degree  of  Injury ;  (14)  District, 
(Causation;  (15)  District,  Causution.  (16)  Lead,  Mer- 
cury, Phosphorus,  and  Arsenic  Poisoning,  and  Anthrax. 
(17)  Prosecutions:  Offence.  Number.  Penalty;  (18)  Dis- 
trict, Offence;  (19)  Industry,  Offence;  (20)  Lender 
Special  Rules;  (21)  Penal  Compensation  Cases.  (22) 
Fatal  Accidents  in  Docks,  &c ,  reported  by  Certifying 
Surgeons,  July — December  1901.  (23)  Non-fatal  Acci- 
dents in  Docks,  Aic,  reported  by  Certifying  Surgeons,  July 
—  December  1901.  (24)  (Jounty  of  London,  1898  : 
Factories  (or  Departments)  employing  more  than  100 
persons.  (25)  Administration  of  the  F'actory  Acts,  1891 — 
19C1. 

Aids  to  the  Axalysi.s  and  Assav  of  Ores,  Metals, 
AND  FtJELs,  &c.  By  J.  James  Morgan.  Bailliere, 
Tindall,  and  Cox,  8,  Henrietta  Street,  Covent  Garden, 
London,  W.C. ;  16,  Lincoln  Place,  Dublin.  Thin. 
Livingstone,  Edinburgh  aud  Glasgow.  1902.  Price 
2s.  6d.,  cloth  ;  paper  cover,  2a\ 

This  little  work,  of  foolscap  .Svo  size,  eontaius  preface, 
table  of  contents,  and  subject-matter  filling  98  pages,  fol- 
lowed by  the  alphabetictd  index.  There  are  eight  illustra- 
tions. 

The  ores,  metals,  and  fuels,  the  anal\ses  and  valuations 
of  which  are  given,  are  as  follows  : — Copper  Pyrites ; 
Galena;  Zinc  IJltnde  ;  Tin  Ores;  Iron  Ores;  Manganese 
Ores;  Chrome-Iron  Ores;  Dry  As.say  of  Copper  Ores; 
Lead  Ores  ;  'lin  Ores,  Silver  Ores,  aud  Gold  Ores.  Zinc. 
Lead.  Tin.  Copper.  Iron  and  Steel.  Nickel.  Alumi- 
nium. Spiegeleisen.  Silioo-Spiegel  and  Ferro-Manganese. 
FerroChrome.  Ferro-Tungsten.  Ferro-Aluminiiim.  Ferro- 
Nickel.  Ferro-Silicon.  Coal,  Coke,  Patent  Fuel  (Char- 
coal). Liquid  Fuels,  Gaseous  Fuels.  Flue  Gases,  &e. 
Limestone,  Lime,  Magnesite,  and  Dolomite.  Fireclay, 
Firebricks,  .Silica  Bricks,  Canister,  Sand,  Fucl-.\sh,  and 
Boiler  Incrustations.  Slags.  Alloys.  White  Alloys. 
Water  for  Technical  Purposes,  &c. 
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Cralit  Eeport. 


I.~GENERAL. 

General  Exports  of  the  United  Kingdom  for  hie 
Years  1900-1. 


.\rticies,  and  Countries 


Quantities. 


Value. 


to  which  Exported, 

1900. 

1901. 

1900. 

1901. 

.\erated  Waters : 

I'oreij^n  ijountries  ,. 
British  Possessions  . 

843,193 
26,MK!) 

64B,no 

201  ,(m;) 

£ 
1 30,733 
41,985 

£ 

101,332 

4.3.321! 

Total 

1,105,35* 

S07.453 

172,720 

1 1-1,858 

.\rros,  .\inmimition,  Jcc. : 
Gunpowder:  Lb.      ' 

Koreian  Countries  . .  ,  1,770,700 

British  Possessions..  ;  3.27(1,500 


Cwts. 
11,171 
50,130 


45.181 ; 

112,692 


43,520 
128,079 


Total I  7,047,200 


I^eicussion  Caps: 
Foreign  Countries  . . 
British  Possessions.. 


01,301  ,     157,878  '      171,509 


Total  , 


Unonumcratcd : 
Foreign  Countries  . . 
British  Possessions  . 


Total . 


.\rms.  Ammunition. 

Military  and  Naval 

Stores : 

Cordite      and      other 

Smokeless   Propel- 

ianls : 

Foreifin  Countries  . . 

British  Possessions. . 


Thousand 

193,503 

'        95,110 

rhousind 
3.111.757 
83,896 

13,736 
7,829 

17.882 
7,643 

258,615 

414,653 

23,585 

393,211 
631.91J 

25,525 

1.028,129 

1 

Cwts. 
11,438 
2,567 


210,331 
23^82 


Total 

14,055 

240,2.33 

Dynamite    .and    other 
High  Explosives : 
Foreign  Countries  . . 
British  Possessions  . 

12,986 
67,693 

70,749 
366,071 

Total 

80,679 

412,820 

Small  Arms  Ammtini- 
tiou: 
Foreign  Couinrics  . . 
British  Possessions  . 

8,634 

•■'o.soo 

36,474 
198,394 

Total 

47,831 

254,808 

ruses.  Tabes,  Primers, 
Ac: 

Foreign  Countries  . . 
British  Possessions  . 

silS 
il4l 

22.606 
16,970 

Total 

1 ,807 

39,576 

Kockets  and  other 
Combustrihles  ;or 
\,^  arlike  Purposes, 
E.xplosives  and 
.Ammunition,  Vli- 
enumerated : 

Foreign  Countries  , . 

British  Possessions  . 


38,84:1 
143,180 


Total  . 


182.023 


Jieer  and  .\le  : 

Foreign  Countries . . 
Britisn  Possessions  . 


Barrels.  Barrels. 
1, ■50,664  141,312 
360,279        381,377 


541,171        521,273 
1,216.381      1,2S1,023 


Total  , 


Blaeking  and  Polishes: 
Foreign  Countries  , . 
British  Possessions  , 

Total 


610,843 

522,889 

1,760,5.32 

1.7,S2,S9S 

Cwts. 
117,0111 

45,248 

Cwts. 
131,606 

65,892 

63,207 

66,071 

78,809 
95,229 

162,349 

197,558 

129,338 

174,038 

General  Exports — cont 


Articles,  and  Countries 

to  wliiril  Kxpnrled.  .q.,q 


Quantities. 


Candles : 

Foreign  Countries  . . 

British  Possessions  . 

Tot:il 


I-b.  Lb. 

11,090,400    11,090,500 
11,495,100    13,496,01)0 


52,»*5,500    21,586,500        398,138  |     4.32.711 


Caoutchouc.      Mainifac  ■ 
tures  or : 
Foreign  Countries  . . 
Britisii  Possessions  . 


1.109,416  ! 
314,048 


886,81  f 
376,59; 


Total. 


1,123,464     1,262,4I.V 


Cemcn*"  for  Building  and 
Engineering    Pur- 
poses : 
Forei;:n  Countries  . . 
British  Possessions  . 


Total . 


Clieuiicals  and  Clieuiic.il 
Preparations : 
Alkali : 
Foreign  Countries  . . 
British  Possessions  . 

Total 

Aluminous    Sulphates 

tinciuding  .Vlum)  : 

Foreign  Countries  . , 

Britisii  Possessions  . 


Tons 

147,573 

212,371 


Tons 
95,276 
210,055 


576,351        WIMiA 
396,808  ^     SH^lIf 


359,914        305,831        67.3,163        68S,9Jt 


Cwts. 

2,905,300 

750,400 


884,562 
234,857 


3,655.700 


1,119,419 


Cwts. 

55,826 
103,901 


13.27;  I 
22>K- 


Total . 


;  59,727 


Bleaching  Materials:  I  Csvts. 
Foreign  Countries  ..  1,204,700 
British  Possessions  .         62,7U0 


.343,052 
26,138 


Bleaching  Powder : 
i''oreign  Countries  .. 
British  Possessions  . 


Total . 


Other    Bleaching 
Materials  : 
Foreign  Countries  . . 
British  Possessions  . 


Total . 


1,267,400 

309,190 

Cwts. 

974,000 
57,100 

318,66. 
22,12i' 

1,031,100 

340,78 

100 
3,200 

1.721 

3,,300 


Calcium  Carbide : 
Foreign  ( 'ountries  . . 
British  Possessions  . 


Cwts. 
31 
66 


Total  . 


57 
132  j 

"n 

189 

1-: 

r 

Copper  Sulphate  :  I     Tons.         Tons. 

Foreign  Countries  . .  !       42,186         35,458 
British  Possessions  .  j  714  567 


996,383 
16317  ' 


833,67 
13,6»: 


Total  , 


42,!IOO 


36,02; 


1,013,200        84631' 


Coal 


Dyestuffs : 

Ptnducts    of 
Tar : 
Foreign  Countries. . 
British  Possessions. 


Total  , 


197.297        195,521 
]  3,1.37  [       IWSS 

210,454        210M 


Oilier    .Sorts.   Un- 
iiiunierated : 
Foreitn  Countries. . . 
Brlti^ll  Possessions.. 


Total  , 


Saltpetre,  British  Pre- 
pared : 
Foreign  Countries. . . 
lirilisli  Possessions.. 

Total 


96,377 
30,06* 

98J2 
31,581 

126,641 

1291704 

Cwts. 

18,177 
«,.301 

Cwts. 

19,2l!0 
6,5.35 

19,260 

ii.9:6 

20,4.* 
'j,9«: 

21,078 

25,795 

26.236 

2;,33: 

I 
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iijles. ami  Cnuutrii-s 
which  Kxpoi-ti'il. 
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Ceiicrul  Exports — cum. 
Quantilieii. 

1001. 


Chjcals-'""'. 

i  rtUOlUpOUtuis  : 

1  Soda  Ash : 

[  jrcign  Coiintvii's 

I     itiSll  Po.>Nt'S.SlUn: 


General  E.rpnrfs — cont. 


Total 

la.  Caustic: 
ireiKU  Countries  . . 
itish  Possessions  . 


Total 

Soda,  Binirlionato 
)reiKn  Countries... 
ritish  Vosspssions. . 


Total 

Soda,  Crystals : 
|)roiKn  Countries  . . 
ritjsh  Possessions  . 


lotal 

ISoda.  Sulphate 
1    (Salt-cakel  ; 
Jbnigu  Countries  . . 
Ililisb  Possessions  . 


Total 

dn.  other  Sorts : 
gn  Countries  . . 
t  Possessions  . 

'  fotal 


otherwise    Enu- 
Imnrated : 
loreiKn  Coinitrics . . 
Iritisn  Possessions  . 


Total . 


k>ke,  &c. : 
^andCnlin : 
«i^n  Countries  .. 
"fehPo.>sessions  . 


[■'total 

J  and  Cinders 
breieu  Countries  . 
IxStuh  Posseii.sions 


Total 

Ill,  Manufactured  : 
preiKU  Countries  .. 
ritish  Possessions  . 


nucts  of  Coal : 
breign  Countries  .. 
Iritiih  Possessions  . 


1 

1 

140,697 
152,917 

■18,144 
53,765 

— z — 

293,511. 

128,830 
66,295 

101,9119 

21.013 
11,362 

193,145 

32,405 

" 

570.396 
3.970 

574.566 

43.094 
339 

4;i633 

219,619 
39,314 

97,076 
16,318 

23K.963 

113,394 

1.806,033 
946.388 

1,514,520 
986,084 

2,752.421 

2,500.604 

Tons. 
41.373,896 
2,715,201 

,     Tons. 
39,350,557 
2,526.524 

33,761.785 
2,647.829 

26,578,607 
2.166,377 

44,089,197 

41.877,081 

36,409.614 

28,741,984 

910,625 
74,740 

750,018 
57,653 

1,090,004 
119.732 

631,708 
U9,07S 

985,365 

807,671 

1,215,736 

700,786 

991.140 

1,00.5.717  . 

960,331 

813.609 

Total . 


J  GlWH,  Meal    anil 
ll^Iour : 

V'. 

Joreign  Countries  . . 

Iritish  Possessions  . 


Total . 


Ibles,  Plumbago ; 
Toreign  Countries  .. 
I  Possessions  . 

'  Iota] 


■enandChinaWare : 
lPotter.vanU  Urown 
■Stone  Wail-,  and 
IClay  Manufactures 
l^eept  Bricks) ; 
^OTign  Couuines  .. 
ritish  Possessions  . 

'  Total  


J  1.023,666 

1,081,160 

994.306 

88S.97S 

1^ 

1,653,753 
157,889 

1,073,714 
77.539 

1.811,64 1 

1,151,253 

;  Quarters, 
i       37,428 
j        91,392 

Quarters. 

48,695 

111,920 

64.730 
177.032 

87,722 
219,2116 

1      129,020 

160,613 

241 .762 

306,928 

Cwts. 
54,331 
4,629 

Cwts. 
41,791 
4,261 

97,781 
9.460 

78,098 
8,763 

58.963 

46.052 

107,241 

86,863 

124. -ICC 
62,017 

118,174 
60,404 

.. 

186.383 

178..-,78 

.Articles,  and  Countries 
to  which  Exported. 

Earthen  and  China  Ware 

Earihcnwarc.     China- 
ware.  Parian,  and 
I'oreelain : 

Forciirn  Countries  .. 

Biitish  Possessions  . 

Total 

Quantities. 

\t 

lue. 

1000. 

1901. 

1    uwo. 

1 

1901. 

1 
1 

I.19.i.898 
657,728 

£ 

1.050,270 
763,949 

1,831,626 

1.S14,;;19 

Glass : 
Plate,       Hough,       or 
Silvered : 
Foreign  Countries  . . 
Brii,ish  Possessions  . 

S(|.  Ft. 

597.8110 

1,566,000 

Cwts. 
17,058 
49.777 

44,823 
90,595 

27.073 
88,242 

Total 

2.163.800 

66,835 

135,418 

115,317 

Flint.    Plain,    Cut.    or 
Ornamented      (in- 
cluding      Bottles, 
and   other    Manu- 
factures   of    Flint 
Glass)  : 

Foreign  Countries  . . 

Hritish  Possessions  . 

Cwts. 
32,8.59 
65.116 

Cwts. 
32,392 
71,109 

102.904 
111.7.36 

100,676 
149.899 

Total 

97.975 

103,501 

241,610 

250,573 

Bottles  and  Manufac- 
tures of  (ireen  cr 
Common  Glass : 

Foreign  (Countries  . . 

British  Possessions  . 

235,324 
627,860 

221,616 
6.59,889 

116,182 
303,023 

111,835 
326,062 

Total 

863,184  . 

881,505 

421,207 

418.817 

Other     Manufacture-. 

Uiu'iiuinei-ated  : 

Foreign  Countries  . . 

British  Possessions  . 

118,247 
106.572 

116.714 
114,360 

126,814 
105,526 

232,340 

136,187 
116.239 

Total 

224,819 

231,074 

232,446 

Glue,  Size,  and  Cielatinc  : 
i'oreign  Countries  . . 
British  Possessions  . 

98.083 
;!0,19S 

10.3.486 
16,846 

05,501 
32,383 

102,306 
30,206 

Total 

128.283 

56SO0- 
39,777 

120,332 

6116,969 
60,469 

127,881 

720,601 
37,06a 

132,512 

fi  reuse.      Tallow.      and 
Animal  Fal : 
Foreign  Couniries  .. 
Britisii  Possessions  . 

763.432 
57,346 

Total 

6117,779 

067,438 

758,563 

820,778 

Hides.  Raw  : 

Porcign  Countries  .. 
Britisii  Possessions  , 

123,137  , 
33,015  : 

124,200 
45,897 

229.070 
81.418 

217.805 
112.556 

Total 

161.162 

170,007 

310,488 

330.361 

Hops  : 

Foreign  Countries  .. 
British  Possessions  . 

5.186 
9.813 

4,995 
13,197 

16,5.53 
46.973 

15,124 
64,451 

Total 

14.999  '< 

18,102 

63,526 

79,575 

Instruments  and   Appa- 
ratus,       Sui'gieal, 
Anatomical,      and 
Scientific  : 
Foreign  Countries  .. 
British  Possessions  . 

247.733 
200.788 

238,584 
244,207 

Total 

448,521 

.502,791 

Leather : 

Foreign  Countries  . . 
British  Possessions  . 

1,743,096 
1,6.55,164 

1,586,877 
l,919,7!ll 

Total 

" 

3.:i98,260 

3.506,668 

Manure  : 
Sulphate  of  Annnonia: 
Foreign  Countries  . .  1 
Briiish  Possessions  . 

Tons. 
128,682 
16,575 

Tons. 

132,353 

17.531 

1,4-10,633 
186,023 

1,419,773 
187,401 

Total 

115,157 

140,884 

I.(i36,678 

1  607  17i", 
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Genet  al  Exports — cont. 


Articles,  and  Countries 

Quantities. 

Value.  . 

to  which  Exported. 

1900. 

laoi. 

Tons. 
212,7,12 
64,448 

1900. 

1901. 

Other  Descriptions : 
Foreign  Countries  . . 
British  Possessions  . 

Tons. 
191.218 
(J3,63» 

527,848 
243.704 

£ 
647,607 
242,728 

Total 

254,85i; 

Cwts 
1,442 
1,591 

277,233 

771.612 

'      790.333 

3Iargarin  and  all  .\rtifi- 
ticial  liuttei's : 
For(M)rn  Countiies  .. 
British  Possessions  . 

Cwts. 
2.887 
1.535 

3.232 
3,879 

6,199 
1         3,S5S 

Total 

3,033 

Gross 
Boxes. 
8.600 
87.400 

4,422 

Gross 
Boxes. 
7.100 
59,6110 

,,111 

10,037 

3I:itehes: 
Safety : 
Foreign  Countries  . . 
British  Possessions  . 

1,1 7.i 
7.72S 

1.033 
ti.29l) 

Total 

.'10,0110 

B6.7O0 

8,903 

7,323 

Other  Descriptions  : 
Foreign  Countries  . . 
British  Possessions . 

37.900 
654,200 

53,300 
732,800 

8,677 
81,288 

9,201 
91,231 

Total 

092,100 

786,100 

89,965 

100,452 

Medicines,      coraprisinn' 
Dru^s   and    Medi- 
cinal Preparations : 
ForoiKn  Countries. . . 
British  Possessions  . 

.. 

403,569 
854,116 

425,917 
914,053 

Total 

..         1         .. 

1,262,683 

1,339,970 

ISIetals.     and    Manufac- 
tures tl^ercof: 
Brass,   and    J\lanufac- 
lures  of.  not  Iieiiig 
Ordnance: 
Foreign  Countries. . . 
Britisli  Possessions  . 

Cwts. 
73,887 
40,801 

Cwts. 

66,858 
49,381 

36,3,794 
267,221 

512,221 
280.780 

Total 

120,788 

110,219 

6:S1.015 

693,001 

Copper  : 

Ore,  Total 

Tons. 
11 

Tons. 
114 

70 

910 

Unwrought,        in 
Ingots,  Cakes,  or 
Slabs,   and    Pre- 
cipitate: 

Foreign  Countries  . . 

iiritish  Possessions  . 

Cwts. 

334.271 

0  455 

3liO,72(i 

Cwts. 
622,804 
8,405 

1,372,533 
24,957 

1,921,940 
30,40 1 

Total 

531,209 

1,397,495 

1.952.344 

Wroueht.  Mixed  or 
Yellow  Metal : 
Foreign  Countries. . . 
Jintish  Possessions  . 

47.903 
127,300 

42.196 
1311,914 

108,857 
41d,273 

142.690 
447.145 

Total 

17,5,419 

182,110 

585,130 

.f,H')  H'It 

Wrought,   Unenu- 
merated : 
Foreifrn  Countries  . . 
British  Possessions . 

14-i,319 
68.5S6 

142  792 
76,810 

637,900 
304,318 

615.434 
332,120 

Total 

211,915 

219,602 

942,219 

947,574 

Lead : 
Ore: 
ForeiKn  Countries  . . 
British  Possessions  . 

Tons. 
1,482 

1,482 

Tons. 
2,278 
41 

2,319 

14.046 

18,320 
628 

Total 

14,046 

18,848 

PiR: 
foreign  Countries  . . 
British  Possessions  . 

16,802 

tJ77 

13,217 
2.929 

293,252 
12.012 

201,889 
38,487 

Total 

17,479 

18.148 

307.261 

240,376 

Jlannfactures : 
Foreign  Countries  . . 
British  Possessions  . 

6,.'i87 
11.923 

5,890 
13.333 

128,146 
254,330 

96,522 
248.647 

Total 

18,510 

19,429 

,382.496 

345,169 

Tin,  Unwrought : 
Foreign  Countries  . . 
British  Possessions  . 

Cwts. 
103.147 
9,242 

C.lts. 
191,514 
8,405 

700,043 
02,719 

627,131 
52,33;i 

Total 

112,:189 

1119,919 

762,764  j 

679,464 

General  E.rpotts — cont. 


Articles,  and  Countries 
to  which  Exported. 


Metals— coK^ 
Zinc  or  Sjjeiter: 
Ore,  Total  . 


Crude,  in  Cakes  : 
Foreign  Countries  .. 
British  Posses>ions  . 


Total  . 


Manufactures  of; 
Foreign  Countries  . . 
British  Possessions  , 


Total  . 


Total  . 


Meth.vlic  Alcohol,  not 
purified  so  as  to  be 
potable  : 

Foreign  Countries  .. 

British  Possessions  . 


Total  . 


Mica  and  Talc : 

Foreign  Countries  .. 
British  Possessions  . 


Total . 


Milk,  Condensed: 

Foreign  Countries  .. 
British  Possessions  . 


Total  . 


Oil,  other  than  Essential, 
or  Medicinal : 
Seed,  Linseed  : 
Foreign  Countries  .. 
British  Possessions  . 


Total . 


Cotton : 
Foreign  Countries  . . 
Britifli  Possessions  . 


Total  , 


Oi her  Seed  Oils: 
Foreign  Countries  .. 
British  Possessions  . 


Total  . 


Other     Sorts,   Unenu- 
merated ; 
Foreign  Countries. . . 
British  Possessions. . 


Total  . 


Oil- and  Floor-Cloth: 
Foreign  Couulries  . . 
British  Possessions  . 

Total 

Oil  Seed  Cake  and  other 
Animal  Foods,  On- 
enumerated  : 

Foreign  Countries  .. 

British  Possessions  . 


Quantities. 


1900. 


Tons. 
13,689 


Cwts. 

89,459 
50,953 


1901. 


Tons. 
13,761 


Cwts. 

90,813 
57,262 


148,075 


1.513  '  5,245 

17,295  I        19,481 


22,808        24,726 


I'mnunierated : 
Foreign  Countries  .. 
British  Possessions  . 


Gallons     Gallon*. 

3,902  1,304 

l-',780  4.799 


16,6.32 


6,103 


Value. 


1900. 


41,554 


85,402 
44.722 


130,124 


9.195 
27.526 


,36,721 


625,863 
213,325 


£ 

35.:i 


70.0 
38,3 


108,4 


8.6 
27  Jl 


36.5, 


6(10,1! 
237,S 


S3!>.188  ,     8138,4 


493  ' 

1,583    ; 


Cwts.        Cwts. 
1.3S4  1,848 

Hi  19 


2076 


9,06S 
202 


38,082    23,398 
171.365    183,732 


9.0 
1 


70.334 
320,206 


42.5 
3*I,9i 


209,447       207,130 


Total  . 


Tons. 
9.742 
i),952 


19,094 


19,197 
428 


19,625 


2,931 

687 


3,618 


Tons. 
9,551 
11,473 


21,024 


17,640 
256 


17,896 


),659        3M4 


290,333        li9S,0 
2U8.5;13  '     868,4' 


638,866  !     861,4 


418,343 1  m: 

10,056  I        6, 


428,40*  I     SwA 


3,243 

703  ' 


81,141  i      8oi 
16,573  193 


98,014      im& 


863,921 
111,467 


f633 
183,2 


Si 


473,383        836,5 


Sq.  Yds. ;  Sq.  Yds. 

16,72H,1U0    16.3n;',700 

ll,ll7,.'i(;ii   l'J,195,20O 


27.8)6,400   26,737,900 


Tons.    !     Tons. 
45,096  i        5.1.086 
1,1134  '         4,178 


783,766 
529,067 


777,1 
02)I,S 


p 


1,312,833     1.29S.IJ 


192,067 
8.269 


glS.S 
21,2 


Oleo-inargarin : 

Foreign  Countries  .. 
Bntisli  Possessions  . 

Total 


46,130 

64,264 

200,336  , 

287,1 

Cwts. 

9,482 

•• 

Cwts. 
9,003 
20 

1 
16,803 

16,8 

9,4S2 

9.023 

16,808 

16,8 
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'                          General  JExports —cont 

-tides  and  Countries 

Quantities. 

Val 

ae. 

to  which  Kxported. 

191)11. 

1901. 

1900. 

1901. 

inters'     Colours    and 

Materials,  Unenu- 

luerated : 

Foreign  Countries. . . 

British  Possessions  . 

Cwts. 

Cwts. 

£ 

1,104.436 
949,.509 

£ 

1,029,438 
978,513 

Total 

2,033,945 

-2,0)7,983 

iwr: 

Vritinn   or   Print  ins?, 
and  Envelopes  : 

Foreign  Ciountnes. . . 

British  Possessions  . 

219,3(2 
537.631 

182.411 
634.U(-, 

S03,li8 
738,637 

325,147 
770,131 

Total 

736,976  1 

716,857 

1.12.3,753 

1/195,278 

dangiiiKS : 
ForeiRQ  Countries. . . 
British  Possessions.. 

24,704 
39,530 

64,234 

1 
2:1,286  ! 
40,051 

69,337  1 

83.219 
87,127 

83,180 
111,613 

170,376 

'asteboard,  JlillboarJ, 
Cardboard,       and 
Cards : 

Foreign  Countries... 

British  Possessions. . 

7,630 
30,376 

1 
1 
6,844  ■ 
35,041 

13,637 

47,674 

61,311 

I7,2rw 

57,879 

Total 

38,2(16 

41.885 

75.083 

raffin.-VVax : 
Foreign  Countries. . . 
British  Possessions. . 

220,337 
1          5,S)U4 

288.932 
7.235 

Total 

j      2-26,261 

296,187 

■rfumer.v  (except  Spirits 

Perfumed  in  Bond): 

Foi-eiKu  Countries... 

British  Possessions. . 

45,396 
84,704 

43,638 
87,949 

Total 

.. 

1.30,100 

131,607 

atednnd  Gilt  Wares: 
Foreign  Countries. . . 
British  Possessions  . 

1 

l.«,5I8 
266,515 

130,070 
310,364 

Total 

405.033 

441,010 

igs    (except   Woollen) 
and    other    Mate- 
rials    for    making 
I':iper : 

Foreign  Countries... 

British  Possessions  . 

Tons. 

t)O,O80 
2,178 

Tons. 
63,615 
1.343 

363,333 
11,942 

372,811 
9,859 

62,238 

65,158 

375,-275 

382,070 

It,  Rock  and  White : 
Foreign  Countries... 
British  Possessions  . 

2-2S.471 
318,924 

230.913 
386,288 

189,4-26 
267.914 

199.340 
309,.301 

547,395 

617,203 

467,340 

509,110 

ap: 
Foreign  Countries  . . 
British  Possessions  . 

Cwts. 

313,034 

559.180 

Cwts. 

360,318 

587,167 

345,383 

594,l-25 

370.620 
6i8,704 

Total 

874,214 

947,485 

939,510 

999,524 

lirits: 

British      and      Irish, 
Meth.ylttted  : 
Fureigu  Countries  . . 
British  Possessions  . 

Proof 
Gallons. 
282 
11,111 

Proof 
Gallons. 
873 
13,127 

43 

1,054 

117 
1.374 

Totul      

11,393 

14,300 

1,097 

1,491 

Foreign,    Methylated  "i 
in     the      United  >■ 
Kingdom,  Total..  ) 

Perfumed  in  Bond  : 
Foreign  Countries  . . 
British  Possessions  . 

1,871 

20 

1 
Gallons. 
10,110 
12,565 

191 

4 

;  Gallons. 

i        10,450 

11,081 

88,004 
^       31,760 

38,995 
32,7+9 

Total 

21,531 

22,673 

69.761 

71,711 

tarch  and  Blue  : 

Foreign  Countries  . . 
British  Possessions  . 

Cwts. 

41,737 
j        60,965 

Cwts. 
40,634 
63,3-24 

57,662 
101.048 

60,916 
96.662 

Total 

108,702 

103,938 

158.710 

157,.578 

General  Exports — coat. 


Articles,  and  Countries 

Qiianti 

ies. 

Va 

ue. 

lo  which  Exported. 

1900. 

1901. 

1900. 

1901. 

Sti'rar : 

P^^fined  jiikI  Candy : 
roreijjii  Countries  .. 
British  ro.ssessions  . 

Cwts.    ( 

396.836 

209.517 

Civls. 

259,871 

2:i6,4;iS 

e 

■240.032 
135.701 

£ 
161,479 
189,282 

Total 

60B..333 

356.309 

381,733 

350,761 

Molasses,  Treacle, 
Syrup  and  Glu- 
cose: 

Foreign  Countries  .. 

British  Possessions  . 

198.101 
40,808 

171, nit 
37.207 

79.263 
39,575 

78,939 
56,585 

Totil 

238,972 

22S,331 

118.837 

135,554 

Patent  Law  Amendment  Bill. 

The  following  are  the  clauses  of  the  Patent  Law  Amend- 
ment Hill  (1902)  as  amended  by  the  Standing  Committee 
on  Trade,  etc. 

Below  vyill  be  found  a  further  clause  added  at  the  third 
reading  of  the  Bill. 

"  Ho  it  enacted  by  the  King's  most  Excellent  Majesty,  by 
and  with  the  advice  and  consent  of  the  Lords  Spiritual 
and  Temporal,  and  Commons,  in  this  present  Parliament 
assembled,  and  by  the  authority  of  the  same,  as  follows  : — 

L — (1)  Where  an  application  for  a  patent  has  been  made 
and  a  complete  specification  has  hjen  deposited  by  the 
applicant,  the  examiner  shall  forthwith,  in  addition  to  the 
inquiries  \vhich  ho  is  directed  to  make  by  the  Patents, 
Designs,  and  Trade  Marks  Act,  1883  (in  this  Act  referred 
to  as  the  principal  Act),  make  a  further  investigation  for  the 
purpose  of  .ascertaining  whether  the  invention  claimed  has 
been  wholly  or  in  part  claimed  or  described  in  any 
specification  (other  than  a  provision il  specification  not  fol- 
lowed by  a  complete  specification)  published  before  the  date 
of  the  application,  and  deposited  in  the  Patent  Office  pursuant 
to  any  application  for  a  patent  made  in  the  United  Kingdom 
within  fit'ty  years  next  before  the  date  of  the  application. 

(2)  !f  on  investigation  it  appears  that  the  invention  has 
been  wholly  or  in  pait  claimed  or  described  in  any  such 
specification,  the  apphcant  shall  be  informed  thereof,  and 
the  applicant  may,  within  such  time  as  may  be  prescribed, 
amend  his  specification,  and  the  amended  specification  shall 
be  investigated  in  like  manner  as  the  original  specification. 

(3)  The  examiner  shall  report  to  the  comptroller  the 
result  of  his  investigations  in  such  manner  as  the  Board  of 
Trade  may  direct. 

(4)  The  provisions  of  sub-section  five  of  section  nine  of 
the  principal  Act,  as  amended  by  any  subsequent  enactment, 
shall  apply  to  reports  under  this  section. 

(5)  If  the  comptroller  ;■;  satisfied  that  no  objection 
exists  to  the  specification  on  the  ground  that  the  invention 
claimed  thereby  has  been  wholly  or  in  part  claimed  or 
described  in  a  previous  specification  as  before  mentioned, 
he  shall,  in  the  absence  of  any  other  lawful  ground  of 
objection,  accept  the  specification. 

(G)  If  the  comptroller  is  not  so  satisfied,  he  shall,  after 
hearing  the  applicant,  and  unless  the  objection  be  removed 
by  amending  the  specification  to  the  satisfaction  of  the 
comptroller,  determine  whether  a  reference  to  any,  and,  if 
so,  what,  ptior  opecification  ought  to  be  made  in  the 
specification  by  way  of  notice  to  the  public. 

(7)  An  appeal  shall  lie  from  the  decision  of  the  comp- 
troller under  this  section  to  the  law  officer. 

(8)  Section  eight  of  the  principal  Act  and  section  three 
of  the  Patents,  Designs,  and  Trade  Marks  (Amendment) 
Act,  183.5  (which  regulate  the  time  for  depositing  a  com- 
plete specification),  shall  have  effect  as  if  references  therein 
to  the  period  of  nine  months  were  references  to  the  period 
of  si.x  months. 

(9)  The  investigations  and  reports  required  by  this 
section  shall  not  be  held  in  any  way  to  guarantee  the 
validity  of  any  patent,  and  no  liability  shall   be  incurred  by 
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the  Board  of  Trade  or  any  officer  thereof  by  reason  of,  or  in 
connecliou  with,  any  such  investigation  or  report,  or  any 
proceeding  cont^equont  thereon. 

(10")  .\n  invention  shall  not  he  deemed  to  have  been 
anticipated  by  reason  only  of  its  publicaiion  in  a  specifica- 
tion deposited  in  the  Patent  ( >ffice  pursuant  to  an  iipphcation 
made  not  less  than  .iO  years  before  the  date  of  the  apjiHca- 
tion  for  a  patent  therefor,  or  of  its  pubhcation  in  a 
provisional  specification  of  any  date  not  followed  l)y  ;i 
complete  specification. 

(11)  The  Board  of  Trade,  ivith  *hc  sanction  of  the 
Treasury,  may  prescribe  an  additional  fee  not  exceeding  one 
pound  m  respect  of  the  investigation  mentioned  in  this 
section,  which  shall  be  p.v,able  on  the  sealing  of  the 
patent. 

(12)  This  section  shall  come  into  operation  at   such  date 
as  the  Board  of  Trade  may  by  order  direct,  and  shall  apply 
only  to  applications  made  after  that  date   and  to  the  inven 
tions  in  respect  of  which  such  applications  are   made,  and 
the  order  shall  be  laid  before  both  Houses  of  I'arliament. 

•2.  Section  tweidy-two  nf  the  principal  Act  (relatnig  to 
the  grant  of  compulsory  licences  by  the  Isoard  cf  Trade) 
i>  hereby  repealed,  and  the  following  provisions  shall  be 
sul'Stitnted  therefor  : — 

(1)  Any  person  interested  may  present  a  petition  to  (he 
Board  of  Trade  alleging  that  the  reasonable  recjuire- 
ments  of  (he  public  with  respect  to  a  patented  invention 
have  not  b(,'en  satislied,  and  praying  for  the  grant  of 
a  compulsory  licence,  or,  in  the  alternative,  for  the 
revocation  of  the  patent ; 

(2)  The  Board  of  Trade  shall  consider  the  petition,  and 
if  the  parties  do  not  come  to  an  arrangement  between 
themselves,  the  Board  of  Trade,  if  satisfied  that  a  prima 
facie  case  has  been  made  out,  shall  refer  the  petition  to 
the  .Judicial  Committee  of  the  Privy  Council,  and  if 
the  Board  are  not  so  satisfied,  they  may  disiiiiss  the 
petition  ; 

(3)  Where  any  such  petition  is  referred  by  the  I'.oard  of 
Trade  to  the  Judici.al  Committee,  and  it  is  proved  to 
the  satisfaction  of  the  Judicial  Committee  that  (he 
reasonable  requirements  of  the  public  with  reference  to 
the  patented  invention  have  not  been  satisfied,  the 
.Judicial  Committee  may  order  the  patentee  to  grant 
licences  on  such  terms  as  they  may  think  just,  or  if  the 
Judicial  Committee  are  of  opinion  that  the  reasonable 
requirements  of  the  public  will  not  be  satisfied  by  the 
grant  of  licences,  they  may,  bj'  order,  revoke  the 
patent; 

Provided  th.at  no  order  of  revocation  shall  be  m.ide 
before  the  expiration  of  three  years  from  the  date  of 
the  patent,  or  if  the  patentee  gives  satisfactory  reasons 
for  his  default ; 

(4)  (Jn  the  hearing  of  any  petition  under  this  section,  the 
patentee,  and  any  pet  son  claiming  an  interest  in  the 
patent  as  exclusive  licencee  or  otherwise,  shall  be  made 
parties  to  the  proceeding,  and  the  law  officer,  or  such 
other  counsel  as  he  may  appoint,  shall  be  entitled  to 
appear  and  be  heard ; 

(,■>)  If  it  is  proved  to  the  satisfaction  of  the  Judicial  Com- 
mittee that  the  patent  is  worked  or  that  the  patented 
article  is  manufactured  exclusively  or  mainly  outside 
the  United  Kingdom,  then,  unless  the  patentee  can 
show  that  the  reasonable  requirements  of  the  public 
have  been  satisfied,  the  petitioner  shall  be  entitled 
either  to  an  order  for  a  compulsory  licence  or,  subject 
to  the  iibove  proviso,  to  an  order  ibr  the  revocation  of 
the  patent ; 

(6)  For  the  purposes  of  this  section,  the  reasonable  ' 
requirements  cf  the  public  shall  not  be  deemed  to 
have  been  satisfied  if,  by  reason  of  (he  default  of  the 
patentee  to  work  his  pa(ent  or  to  manufacture  the 
patented  article  in  the  United  Kingdom  to  an  adequate 
extent,  or  to  grant  licences  on  reasonable  terms,  (ii) 
any  existing  industry  or  the  establishment  of  any  new 
industry  is  unfairly  piejudiced,  or  (i)  the  demand  for 
the  patented  article  is  not  reasonably  met; 

(7)  An  order  of  the  .Judicial  Committee  granting  aiiv 
licence  under  this  section   shall,  without   prejudice  to 


any  other  method  of  enforcement,  operate  as  if  it  «•, 
embodied  in  a  deed  made  between  the  parties  to  i 
proceeding  ; 

(8)  The  Judicial  Committee  may  make  rules  of  pr, 
cedure  and  practice  for  regulating  proceedings  uiid 
this  section,  and  subject  thereto,  such  proceedings  shi' 
be  regulated  accordicg  to  the  exislin:;  procedure  a, 
practice  in  patent  matters.  Any  order  made  bv  t- 
.Fudicial  (^^onimittee  may  be  enforced  as  if  it  were 
order  of  the  High  Court. 

(9)  The  costs  of  and  incidental  to  all  proceedin''s  und 
ibis  section  shall  be  in  the  discretion  of  (he.Turti;i 
Commi(tee,  but  in  awarding  costs  on  auy  applicatit 
for  the  grant  of  a  licence  the  Judicial  Coiuininee  mi 
ha'e  regard  to  any  previous  request  for,  or  offer  ofi 
licence  madj  either  before  or  after  the  applieition 
the  Committee  ; 

(10)  This  section  shall  apply  to  patents  granted  before 
well  as  after  the  commencement  o(  thi-i  Act. 

3.  In  subsection  four  of  section  eighty-two  of  the  prii 
cipal  .Vet  (which  relates  to  the  perfonnauce  of  the  duties  i 
the  comptroller  by  other  officers  under  the  direction  of  tl 
Board  of  Trade)  the  words  "  iu  his  absence"  shall  li 
repealed.  I 

4. — (1)  This  Act  may  be  cited  as  the  Patents  Act,  190 
and  may  be  cited  and  shall  be  construed  as  one  with  t| 
Patents,  Designs,  and  Trade  Marks  Acts,  18s.'i  to  PJOl. 

(2)  It  shall,  except  as  otherwise  provided  therein,  com 
into  operation  on  the  first  day  of  January  one  thousand  niii 
hundred  and  three."  "  i 

Patent  L.iw  Amkxdmext  Bill.  ' 

Times,  Oct.  22,  1902. 

On  consideration  of  this  Bill  as  amended  by  the  standia 
committee, 

Mr.  ('.M.DWELL  (Lanark,  Mid)  moved  the  following  nc' 
clause  : — "An  invention  covered  by  any  patent  granted" 
an  application  to  which  section  one  of  this  Act  applii 
shall  not  be  deemed  to  have  been  anticipated  bv  reasn 
only  of  its  publication  in  a  specification  deposited  in  tli 
Patent  Office  pursuant  to  an  application  made  not  le> 
than  5(1  years  before  the  date  of  the  application  for  a  patei 
therefor,  or  of  its  pubhcation  in  a  provisional  specilicatioi 
of  any  date  not  followed  by  a  complete  specification."        [ 

Mr.  Gerald  Baliouk  (Leeds,  Central)  accepted  til 
clause,  which  was  agreed  to.  , 

On  clause  2,  i 

Mr.  Cawley  (Lancashire,  Prestwiih)  moved  an  amend 
meut,  the  effect  of  which,  he  said,  would  be  to  enable  tli 
Hoard  of  Trade  not  only  to  dismiss  petitions  for  patents  rt, 
to  refer  them  to  the  Judicial  Committee  of  the  Privj 
Council,  but  to  grant  them  outright,  a  course,  which  unde 
the  present  law  they  were  not  empowered  to  take.  Hisamemli 
ment  was  designed  in  the  interest>  especially  of  the  smal 
manufacturers  iu  the  aniline-colour  trade.  That  trade  ha< 
been  largely  transferred  to  Germany  mainly,  he  contended 
owing  to  the  operation  of  the  Patent  Laws  of  this  country. 

Mr.  BiiiGC,  supported  the  amendment  on  the  grount 
that  anything  that  could  be  done  to  help  the  small  inventoi* 
so  that  the  industry  of  the  country  might  be  promoted 
deserved  the  c(msideratioii  of  the  Board  of  Trade. 

Mr.  Glkald  Baliouk  said  that  the  particular  modificatioi 
desired  by  the  hou.  member  for  Prestwich  was  very  fulb 
discussed  in  the  committee  upstairs  and  rejected,  as  Iu 
thought,  for  excellent  reasons.  What  the  Hill  proposed  wii- 
that  applications  should,  in  the  first  instance,  be  madi 
to  the  Board  of  Trade,  who  could  then  act  the  part  o 
conciliator  between  the  patentee  and  those  who  were  seekin;: 
for  a  licence  If  the  parties  were  unable  to  come  to  ai 
agreement  with  the  assistance  of  the  Hoard  of  Trade,  thi 
Board  of  Trade  might,  if  in  its  opinion  there  was  a  prim 
facie  case,  refer  the  petition  to  the  Privy  Council,  and  tbc 
Privy  Council  decided  at  once  and  for  all.  Until  the 
petition  was  referred  to  the  Privy  Council  no  expense  ol 
any  kind  was  iuvolved  upon  either  of  the  parties,  but  he 
imagined  that,  in  the  case  of  the  small  manufaclurers  ol 
whom  the  lion,  member  spoke,  it  would  be  possible  for  the 
Board  of  Trade  to  bring  the  parties  together  in  the  maio'it> 
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f  instances  at  all  events.  Tlie  effect  of  ihe  hou.  member's 
eheuie,  if  it  were  canieil,  would  be  tliis.  The  liuarcl  of 
'rade  would  not  accept  the  task  of  deciding  upon  matters 
a  which  very  great  pecuniary  interests  were  constantly 
iivolved  without  referring  them  to  a  tribunal  constituted 
ni  hoi .  There  would  be  an  abitration,  whose  expenses 
lould  have  to  be  paid,  and  there  would  be  the  expenses  of 
ounsel.  and  the  result  would  be  that,  where  a  case  was 
arried  from  the  decision  of  the  Board  of  Trade  to  the 
'rivv  Council,  so  far  from  the  expenses  beinq-  dinriuislied, 
hey  would  be  doubled.  The  object  of  the  amendments 
ihich  the  Government  introduced  into  the  Bill  in  committee 
ivas  to  diminish  the  expenses  as  far  as  possible,  and  witli 
hat  view  they  had  arrenged  that  there  should  be  only  one 
rial  of  these  matters  before  a  (  ourt,  and  that  from  that  ( 'ourt 
here  should  be  no  appeal.  He  believed  they  could  not  get 
I  better  Court  for  the  purpose  than  the  Privy  Council,  and 
t  was  for  that  reason  the  Government  substituted  the  Privy 
"ouncil  for  the  High  Court.  His  own  belief  was  that  under 
lie  procedure  which  the  Bill  now  contemplated  they  W(iulrl 
,'et  at  once  the  cheapest  and  most  satisfactory  procedure 
ivailable. 

Mr.  Caldwell  thought  the  Board  of  Trade  should  take 
ipon  itself  the  respon.sibility  of  giving  a  decision  when  there 
,vould  be,  if  the  necessity  arose,  an  appeal  to  the  Privy 
/ouncil.  The  probability,  however,  was  that  the  parties 
..ould  come  to  an  agreement  before  the  Board  of  Trade. 

The  amendment  was  negatived  without  a  division. 

The  Bill  was  then  read  a  third  time. 

Duty- Free  Spirit  for  Industrial  Purposes. 

The  following  is  the  clause  in  the  Finance  Act  of  1 002 
iihich  gives  power  to  authorise  the  use  of  spirits,  without 
laynient  of  duty,  in  arts  or  manufactures: — 

Clause  8. — (1)  Where,  in  the  case  of  any  art  or  mann- 
'aetun-  carried  on  by  any  person  in  which  the  use  of  spirits 
s  reiiiiired,  it  shall  be  proved  to  the  satisfaction  of  the  Com- 
nissioners  of  Inland  Revenue  that  the  use  of  methylated 
.pirits  is  unsuitable  or  detrimental,  they  may,  if  they  think 
it,  authorise  that  person  to  receive  spirits  without  payment 
)f  diitv  for  use  in  the  art  or  manufacture  upon  giving 
iecurity  to  their  satisfaction  that  he  will  use  the  spirits  in 
he  art  or  manufacture,  and  for  no  other  purposes,  and  the 
spirits  so  used  shall  be  exempt  from  duty  : 

Provided  that  foreign  spirits  may  not  be  so  received  or 
ised  until  the  difference  between  the  duty  of  customs 
■hargeable  thereon  and  the  duty  of  excise  chargeable  on 
Iritish  spirits  has  been  paid. 

(2)  The   authority    shall   only  be  granted  subject   to  a 
■ompliance   with    such    regulations   as   the   Commissioners 
nay  require  the  applicant   to   observe   for  the  security  of 
he  revenue,  and   upon  condition  that  he  will,  to  the  satis-   ; 
action  of  the  Commissioners  if  so  required  by  them,  render   ] 
he  spirits  unpotable  before  and  during  use,  and  will  from 
ime  to  time   pay  any  expenses  that  may  be   incurred  in    j 
)!acing  an  otScer  in  charge  of  his  premises. 

(3)  If  any  person  so  authorised  shall  not  comply  with 
iny  regulation  which  he  is  required  to  observe,  he  shall,  in 
tddition  to  any  other  fine  or  liability,  incur  a  line  of  fifty 
lounds. 

I.MPor.Ts  OF  Japan  in   191)1. 
U.S.  Cons.  Reps.,  Sept.  9,  1902. 

Steel,  Iron.  lVc. — In  brass  and  copper  tubes,  mercury 
;ind  nickel,  Great  Britain  has  the  bulk  of  the  trade,  and 
the  United  Stales  is  losing  ground  in  all  except  mercury. 
The  imports  of  lead  have  steadily  increased  for  several 
years,  and  the  proportion  of  the  United  States  has  grown, 
until  last  year  it  amounted  to  five-eighths  of  the  whole. 

Oil. — Nearly  all  the  kerosene  oil,  lubricating  oil,  and 
paratiia-wax  imported  comes  from  America,  whilst  Great 
Uritain  furnishes  most  of  the  linseed  oil.  The  importation 
of  kerosene  oil  continues  to  increase,  although  it  is  believed 
thai  good  petroleum  veins  exist  in  some  parts  of  this  and 
the  ntrthern  island,  and  the  .Japanese  are  making  constant 
efforts  to  extend  the  domestic  production.  Since  1899, 
'here  iias  been  a  gradual  absnrption  of  the  smaller  com- 
panie-  by  the  Takarada  Oil  Co.,  which  now  claims  to  have 


the  greatest  and  richest  area  of  oil  lields,  although  the 
International  surpasses  it  in  thoroughness  of  equipmeut 
and  in  command  of  capital.  The  Takarada,  which  operates 
chiefly  in  Echigo  Province,  commands  oil-fields  covering 
an  area  of  27,1)00  acres,  in  which  are  over  200  wells  and 
boring  machines,  with  a  daily  output  of  .52,000  galls. 
There  are  now  only  three  important  oil  companies  in 
Japan. 

Sin/ar. — Hong  Kong  and  Germany  ttigether  furnish  nearly 
half  the  sugar  imported,  and  the  other  half  is  brought  from 
many  countries,  among  which  Austria- Hungary,  China, 
the  Dutch  Indies,  and  the  Philippine  Islands  are  the  most 
important.  The  Philippines  increased  their  shipments  by 
about  .50  per  cent.,  as  compared  with  1900.  This  market 
for  sugar  is  growing,  and  v/ith  the  establishment  of  more 
settled  conditions  in  the  Philippines,  the  industry  should 
he  so  developed  as  to  supply  half  the  demand  here.  The 
islands  now  supply  about  one-ninth.  Dime  of  which  is 
refined. 

Paper.—  More  than  half  the  fancy  glazed  paper,  match- 
paper,  and  packing-paper  imported  into  Japan  comes  from 
Germany,  the  United  States  doing  very  little  in  the.se  lines. 
Great  Britain  leads  in  printing  paper,  with  the  United 
States  and  Austria-Hungary  not  far  behind,  the  three 
together  furnishing  more  than  than  three-fourths  of  the 
entire  importation.  There  arc  11  paper  factories  in  Japan, 
which  are  steadily  incre.asing  their  output,  amounting  this 
year  to  10;i,92G,0l)0  lb.  ;  whilst  the  total  importation,  which 
was  less  than  half  as  much  as  last  year,  was  i7,3."j9,000  lb. 
The  native  factoiies  have  formed  an  alliance  to  control 
prices,  with  a  view  to  check  sharp  fluctuations.  They  do 
not  produce  ornamental  paper,  but  manufacture  printing- 
paper,  board-paper,  and  wrapping-paper,  and  the  exporta- 
tions  of  these  almost  equal  in  value  the  importations  of 
paper  of  all  kinds. 

Alroliol. — About  four-fifths  of  the  alcohol  imported  last 
year  came  from  America,  this  being  the  first  year  that  she 
has  been  in  the  lead  in  this  article. 

Leather. — The  United  States  still  keeps  the  lead  in  sole- 
leather,  of  which  it  furnishes  about  three-fourths,  but  in 
sales  of  other  leather  it  is  falling  back.  The  total  import 
of  sole  leather,  for  1900,  decreased  by  800,000  lb.,  and  that 
of  hides  and  skins  increased  an  equal  amount,  whilst  other 
leather  gained  a  very  little. 

J 1.— FUEL,  GAS,  AND  LIGHT. 

Peat  Developme.xt  in  Ontario. 

U.S.  Cons.  Sep.,  Sept.  22,  1902. 

Large  sums  have  been  expended  during  the  past  few 
years  iu  experiments  for  the  perfection  of  machinery  to  turn  . 
out  a  fuel  that  will  compete  with  coal.  The  Victoria  Road 
peat  plant,  near  Lindsay,  Ontario,  has  alone  spent  60,000 
dols.  during  the  past  year  in  completing  its  machinery, 
but  the  result  is  not  yet  satisfactory. 

The  EUice  feat  Co.  have  added  a  new  machine  known  as 
an  artificial  drier.  Under  the  old  process,  the  bog  was  cut 
and  sun-dried.  With  the  new  machine,  the  crude  peat  is 
run  through  the  apparatus  as  fast  as  dug  from  the  bog. 
Part  of  the  moisture  is  evaporated  liy  the  heat  of  the  process, 
and  the  balance  removed  by  the  immense  pressure  the 
material  undergoes,  until  it  drops  from  the  machine  in 
cubes,  ready  for  the  market.  This  process  of  converting 
the  raw  material  into  marketable  fuel  is  a  great  improve- 
ment over  the  old  method,  but  further  improvements  are 
expected. 

The  whole -question  of  making  the  inexhaustible  beds  of 
bog  commercially  valuable  lies  in  the  drying  process. 

Thus  far,  the  nearest  solution  to  the  problem  lies  probably 
in  tiie  machine  invented  by  Mr.  Uobson,  now  in  use  at  his 
peat  works  at  Beaverton,  near  Lake  Simcoe,  in  northern 
Ontario.  This  machiue  cuts,  pulverises,  and  spreads  the 
material  at  the  same  time.  This  reduces  the  moisture  oOper 
cent.,  and  the  balance  is  taken  out  by  the  drying  process. 
The  machinery  in  operation  at  this  plant  has  a  capacity  of 
20  tons  a  day.  The  bogs  are  three  miles  from  a  railroad, 
and  yet  the  demand  for  the  fuel  i<  such  that  it  brings 
:i-2.j  dols.  a  ton  at  thj  plant  and  is  retailed  at  Toronto  at 
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4-25   dols.      Tlie   plant   Dear  Stratford   now    has    a  daily   ] 
capacity  of  25  tons,  and  a  ready  sale  for  all  the  fuel  it  can 
produce.     It  is  run  night  and  day,  with  a  view  to  supply  tlie 
demand  caused  by  the  scarcity  of  hard  coal. 

Canada   annually   consumes    nearly    3,000,000   tons    of 
anthracite  coal,  ail  of   which   comes  from    Pennsylvania.   ' 
The  prolonged  strike  has  changed  the  situation  to  such  an    , 
extent  that  this  summer  no  coal  was  delivered,  and  a  serious 
fuel   famine   confronts   the   people  of  this   latitude.     This 
condition  of  affairs  has  given  a  tremendous  impetus  to  the   \ 
manufacturing  of  peat  for  fuel  all  over  the  province,  and   ; 
will  probably  lead  to  the  perfection  of  inventions.  \ 

I 

III.— TAR  PRODUCTS,  PETROLEUM,  Etc.       \ 

Coal  Tar  I'rodvction  in  the  I'.NixEn  .States.* 

Enff.  and  Mining  J.,  Sept.  20,  1902. 

The  recovery  of  coal-tar  as  a  by-product  in  the  manafac-  ) 
ture  of  illuminating  gas  and  coke  in  the  United  States  has 
r.ssumed  very  large  proportions,  and  a  large  proportion  of 
the  total  is  furnished  by  the  by-product  coke  ovens,  the 
output  of  which,  in  1899,  amounted  to  52,34-1  short  tons. 
The  recovery  of  tar  in  illuminating-gas  manufacture,  in 
1900,  is  computed  as  follows  :— The  total  production  of  gas 
was  67,093,553,471  cb.  ft.,  of  which  upwards  of  75  per  cent. 
was  water-gas.  Reckoning  the  make  of  coal-gas  at  20  per 
cent,  of  the  total,  its  quantity  was  13,418,710,694  cb.  ft. 
The  average  yield  per  ton  of  coal  being  iO.OOO  cb.  ft.,  there 
must  have  been  consumed  for  this  purpose  1,341,S71  tons  of 
coal.  The  yield  of  tar  per  ton  of  coal  is,  approximately, 
:t  per  cent,  by  weight,  which  would  indicate  a  ^ecover^•  of 
<J7,094  tons  of  tar.  The  quantity  of  water-gas  tar  is  coni- 
jnited  Irom  the  quantity  of  oil  consumed,  which  was 
194.857,29()  galls.  About  25  per  cent,  of  the  oil  consumed 
is  recovered  as  tar.  corresponding  to  48,714,324  galls., 
which  is  equivalent  to  222,808  tons,  a  gallon  of  this  weigh- 
ing 9-15  lb.  (sp.  gr.  I-IV  The  total  production  of  coal 
tar  and  water-gas  tar  in  1900  was  therefore  342,306  tons. 
The  quantity  of  coal  tar  reported  as  consumed  in  the  United 
States,  in  1900,  was  22,004,650  galls.,  which,  at  10  lb.  per 
gallon,  gives  110,023  tons. 

Petroleum  Ixdistri  op  Xew  Brunswick. 

Bd.  of  Trade  J..  Oct.  2,  1902. 

According  to  TAc  B.C.  Review  of  27th  ult.,  the 
petroleum  industry  in  New  Brunswick  is  likely  to  assume 
considerable  importance  in  the  near  future.  The  New 
Brunswick  Petroleum  Co.  has  already  sunk  14  wells, 
the  majorit}'  of  which  have  been  sunk  to  a  distance  of 
between  400  ft.  and  500  ft.,  but  two  have  been  pushed 
through  the  first  oil  sands,  and  have  reached  a  depth  of 
1,450  ft.  The  company  is  prepared  to  erect  a  refinery 
which  will  have  a  capacity  of  400  barrels  a  day.  For  the 
]>resent,  the  company  will  confine  its  operations  to  extract- 
ing the  naphtha  and  benzoline,  and  uiaking  burning-  and 
luhricatmg-  oils.  The  residuum,  being  more  costly  to  treat, 
will  not  be  dealt  with  fcr  the  present.  The  charter  of  this 
company  gives  it  practically  the  control  of  all  the  oil-bear- 
ing territory  in  the  province,  but  in  return  for  these  powers 
the  company  has  to  spend  20,000i.  in  development  during 
the  first  five  years. 

VII.— ACIDS,  ALKALIS,  Etc. 

Potash  Ixdustbt  is  Germany. 

U.S.  Cons.  Reps.,  Sept.  25,  1902. 

The  potash  industry  has  suddenly  lapsed  into  a  critical 
condition.  Several  of  the  more  important  mining  com- 
panies have  leduced  the  wages  of  their  working  people  from 
10  to  30  per  cent.  The  Prussian  Fiskus,  which  controls 
an  important  group  of  mines  in  Prussian  Saxony,  has 
discharged  35(i  to  400  workmen,  and  the  Solvay  works 
at  Berub\irg  have  done  the  tame,  until  a  mass  meeting  of 
working  people  was  called  to  solicit  the  intervention  of  the 

•  Note.— In  the  above  article,  the  United  States  gallon  (equal  to    . 
S  of  a  British  gallon)  and  the  ton  of  2,000  lb.  must  be  understood.       I 


local  government  against  further  dismissals.  When  it  is 
remembered  that,  down  to  the  end  of  April  last,  all  the 
producing  potash  mines  were  running  uji  to  their  full 
capacity,  many  even  employing  Sunday  and  night  shifts,  in 
order  to  keep  pace  with  the  demand,  this  sudden  depression 
would  seem  to  be  due  to  some  special  cause. 

The  effect  of  the  recent  negotiations  (see  this  Jouma), 
Sept.  15.  1161)  has  been  to  make  the  syndicate  unstable; 
its  productive  capacity  now  exceeds  the  requirements  of  the 
market  at  syndicate  prices.  This  has  not  only  disappointed 
the  hopes  of  the  newly-admitted  members  of  the  syndicate, 
but  has  compelled  some  of  the  old  ones  to  restrict  their 
output,  discharge  some  of  their  workmen,  and,  in  some  cases 
at  least,  to  reduce  the  wages  of  those  who  are  retained. 

Bromine  Production  in  the  United  States. 
Eng.  and  Mining  J.,  Sept.  27,  1902. 
The  production  of  bromine  in  the  United  States,  during 
1901,  amo\mted   to  .■>52,ci43  lb.,  valued  at    154,572  dols.,  at 
compared  vith  521,444  lb.,  in  1900,  valued  at  140,790  dols., 
an  increase  of  30,599  lb.,  in  quantity,  and   13,782  dols.,  in 
value,    for    the    year.     The    price    per  lb.,  duriuu    1901 
averaged  28  cents,  as  corap.ared  with  27  cents,  in  1900.  and 
29  cents,  in  1 899.     The  production  of  bromine  in  the  world 
continues   to   be   controlled  by   the   Associated    American 
Producers  and  by  the    Leopoldshall-Stassfurt  Convention, 
which  is  operative  for  several  years  to  come. 

1 

Chemical  Indbstbies  of  Lyons  (France).  f 

Foreign  Office  Miscellaneous  Series,  JVb.  582.  [ 

The  chemical  industry  was  especially  affected  by  the  high 
price  of  native  coal  in  1901.  The  fall  in  the  price  of  British 
coal,  which  took  place  in  1901,  had  no  effect  on  the  price 
of  native  coal  until  towards  the  end  of  1901  ;  this,  taken  in 
conjunction  with  the  general  industrial  crisis  and  the 
decrease  of  demand  from  the  United  Kingdom,  explaiDsi 
the  poverty  of  the  situation. 

Soda. — The  consumption  of  soda  for  the  department  of 
the  Rhone,  which  had  fallen  away  in  1900,  went  back  tct 
the  figure  reached  in  1899.  namely,  13,000  tons.  j 

The  sale  of  carbonate  of  soda  (Solvay),  coming  from  thnr 
East,  appears  to  be  increasing  to  the  detriment  of  the  sod& 
factories  of  St.  Fous,  which  follow  the  Lcblanc  system. 

Sulphuric  Acid. — The  produciion  of  sulphuric  acid  ha)» 
decreased  throughout  the  whole  of  France.  This  is  evident 
proof  of  the  general  decrease  of  chemicals  in  which  sulphuric 
acid  largely  figures. 

The  extraction  of  pyrites  at  Sain-Bel,  which,  in  1899, 
amounted  to  317,000  tons,  fell,  in  1900,  to  304,000  tons  ;  of 
this  quantity,  52,000  tons  were  for  export. 

The  import  has  increased  from  4,253  tons  in  1900,  to 
5,385  tons  in  1901.  This  amount  is  insignificant,  con- 
sidering that  the  total  French  production  :s  500,000  tons. 
and  probably  is,  in  most  part,  composed  of  concentrated 
acids. 

Chemical  Manures. — The  extreme  cheapness  of  wine  ia 
the  .South  of  France  has  had  the  effect  of  almost  suspending 
the  purchase  of  manure  in  the  wine-growing  districts.  At 
the  same  time,  the  fall  in  the  price  of  sugar  has  diminished 
beetroot  cultivation.  Tne  manufacturers  of  chemical  ma-. 
nures  have  therefore  suffered  to  some  extent.  The  excess 
of  importation  over  exportation  of  natural  phosphates 
varied  from  194,800  tons,  in  1900,  to  154,9U0  tons,  in  1901. 
The  importation  of  nitrate  of  soda  fell  from  285,612  tons,  in 
1900,  to  229,834  tons,  in  1901.  The  exportation  of  super- 
phosphates increased  from  72,000  tons,  in  1900,  to  94,000 
tons,  in  1901,  whilst  manufactured  manures  fell  from  127,000 
tons,  in  1900,  to  94,000  tons.  The  industry  has  accordingly 
limited  its  production,  and  bj-  this  precaution,  prices  hare 
been  maTntained,  and,  indeed,  slightly  increased.  The  bone- 
manure  industry,  which  is  an  import.ant  one  in  this  district, 
but  which  produces  a  far  smaller  quantity  than  the  mineral 
manure  factories,  was  easily  .able  to  get  rid  of  its 
production  owing  to  the  high  prices  asked  for  mineral 
manures.  But  at  the  same  time,  the  production  of  bone- 
manure  is  on  the  decrease,  if  not,  perhaps,  at  Lyons  itself, 
in  the  rest  of  France.     The  import  of  bones  dropped  from 
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19,000  tons,  in  190(i,  to  19,000  tons,  in  1901.  It  is  to  be 
leinarked,  however,  that  the  figures  of  1900  were  abnormal, 
he  average  import  of  bones  being  30,000  to  :3."),000  tons. 

Glue  and  Gelatin.  —  Tlie  glue  and  pelatin  industrj 
.uffered  severely.  Exports  fell  from  7,814  tons,  in  1900, 
0  7,689  tons,  in  1901,  whilst  the  import  rose  from  1  76C 
tons,  in  1900,  to  1,867  tons,  in  1901.  This  result  caused 
,oiBe  alarm  in  Paris,  manufacturers  there  callinfi;  out  for 
the  imposition  of  protective  duties.  This  measure  was 
iipposed  by  the  Lyons  producers,  backed  by  the  Lyons 
Chamber  of  ( 'ommerce. 

Phosphorus. — The  production  of  phosphorus  ao-ain 
ilinimished.  The  exportation  of  white  phosphorus  fell  from 
.'43  tons,  in  1900.  to  1.3.5  tons,  in  1901.  Kcd  phosphorus 
lid  better,  the  export  increasing  from  o3  tons,  iu  1900,  to 
-;■■■  tons,  in  1901. 

Citric  Acid. — The  citric  acid  trade  suffered  with  the 
'Ihers.  Export  fell  from  16 J  tons,  in  1900,  to  132  tons,  in 
1901.  The  trade  claims  freedom  from  custom  duties  for 
aw  citriite  of  lime,  which  tends  to  replace,  as  raw  material, 
cinon  juice,  ra>v  and  conce-ntrated. 

Sleiiriiie  and  Soap. — -The  increase  of  732  tous  in  the 
lonsumption  of  candles  in  Fr.auce,  iu  1900,  seems  to  have 
H-en  quite  exceptional.  In  1901,  there  was  a  decrease 
imounting  to  2,223  tons.  In  competition  witli  gas, 
■lectricity,  aud  spirits  of  wine,  candles,  which  now  pay 
liity,  cannot  compete ;  the  sale  must  necessarily  gradually 
lecrease.  The  export  of  stearine  must  be  limited  to 
ouutries  that  have  not  the  facilities  offered  by  gas  or 
electric  light,  such  as  Algeria  aud  the  East.  The  export 
i:is  increased  from  4,326  tons,  in  1900,  to  4,402  tons,  in  1901. 
i]  this  amount  candles  account  for  2,9.3.5  tous. 

In  the  custom-house  tariff,  stearic  acid  is  taxed  8  fr.  per 
100  kilos,  lower  than  candles,  and  this  has  caused  the 
[■"reueli  market  to  be  flooded  with  Belgian  and  Dutch  raw 
■tearic  acid.  The  importation  has  increased  from  123  tons, 
n  1899,  to  3,149  tons,  in  1901. 

Dyestiiffs  —The  trade  in  dyestuffs,  which  started  in 
liyons  upon  the  invention  of  Magenta,  is  becoming  more  and 
nore  dependent  on  German^-.  With  rare  excejitions,  ail 
he  Lyons  f.aetories  are  merely  branches  of  German  houses. 

If  treatment  by  electrolysis  were  to  become  general,  it 
.Tould  cause  a  revolution  in  manj-  of  the  chemical  industries, 
inrt  Lyons,  on  account  of  its  reserve  of  hydraulic  force 
rom  the  Alps,  should  become  the  centre  of  the  new 
uduslrv. 


X.— METALLURGY. 

MlXI-NG    IN    IIUITISII    CoLU.MniA, 

U.S.  Cons.  Reps.,  Oct.  2,  1902. 

A  few  years  ago  the  mines  around  Ilossland  could  noi 
iflord  to  ship  ore  valued  at  less  than  16  dols.  per  ton. 
The  charges  for  freight  and  smelter  treatment  amounted 
(I  14  dols.  Later,  these  charges  were  decreased  to  11  dols. 
iiT  ton,  and  about  a  year  ago  the  smelters  reduced  the 
ate  for  freight  an<l  smelting  to  e-iio  dols.  per  ton.  A 
ecent  contract  made  by  certain  mines  with  the  smelter 
■uables  them  to  ship  ore  v.alued  at  5  dols.  per  ton,  although 
hey  ship  a  ijuantity  of  high-grade  ore  with  the  low-grade. 
The  terms  of  the  contract  between  these  mines  and  the 
. inciter  are4'50  dols.  per  ton  for  freight  aud  treatment, 
This  is  most  important  for  the  future  pro-;perity  of  Koss- 
ttnd,  the  majority  of  the  ore  mined  around  the  city  being 
'f  low  grade.  Witli  these  cheap  rates  for  freight  and 
•melting,  there  are  hundreds  of  mines  in  the  vicinity  of 
losslaud  which  will  become  shippers  almost  immediately. 

Every  effort  is  being  made  by  the  managers  of  the  mines 
0  reduce  the  cost  of  conceniraiion  and  refining  of  the  ores. 
The  Elmore  process  (this  .Tournal,  IiiOO,  251)  is  beinj; 
ntrodnccd,  and  great  hopes  are  entertained  of  the  ultimate 
■access  of  this  system.  It  is  understood  that  the  owners 
if  the  Klmore  patents  have  expressed  their  willingness  to 
■rect  a  plant,  or  to  sell  one  of  their  plants  to  the  mine 
iwners. 


A  new  smelter  is  being  erected  near  Grand  Forks,  which 
is  expected  to  handle  1,000  tons  of  ore  per  day.  It  is  said 
that  several  improvements  in  smelting  will  be  introduced. 

Manufacturers  of  giant  powder,  dynamite,  hardware, 
sanitary  supplies,  and  all  productions  connected  with 
smelters  or  mines  should  be  represented. 

There  is  also  a  market  for  hardware,  crockery,  glass, 
plumbers'  supplies,  machinery,  printers'  goods,  stationerv, 
drugs,  leather  goods,  and  harness. 

XII.— FATS,  OILS.  Etc. 
Candles  and  Soap  ix  Cti>rus,  Diarp.kkir,  and  Persia. 
Chamber  of  Com.  J.,  Oct.  1902. 
England  and  France  share  in  the  import  of  candles  into 
Cyprus.  France  supplies  it  mostly  with  perfumery,  England 
sends  exclusively  soaps  of  luxury,  whilst  ordinary  soap  is 
mostly  imported  from  Greece.  About  200,000  frs.  worth 
is  imported  .-innually.  The  vilayet  of  Diarbekir  imported, 
in  1900,  stearine  candles  of  the  value  of  18,000  frs.,  three- 
fourths  of  which  were  supplied  by  France,  and  one-fourth 
by  Helgium.  A  cheap  Antwerp  brand  threatens  to  gra- 
dually oust  the  French  article  entirely  from  the  market. 
Attempts  to  cover  the  requirements  by  the  importation  of  a 
bad  quality  from  Constantinople  have  failed.  Persia  is  a 
remunerative  country  for  selling  candles,  especially  iu  the 
interior  of  the  country,  where  the  consumption  of  petroleum 
is  not  yet  as  general  as  in  the  north.  According  to  Persian 
statistics  for  1900-1,  candles  of  the  value  of  901,735  kr.ins 
(5  kr.ins  =  2.s.)  were  imported,  the  greatest  portion  of 
which  was  sent  from  Russia,  England,  and  Belgium,  whilst 
Austria's  share  in  the  importation  was  only  tnfling.  The 
Russian  candles  are  sold  iu  packets  containing  six  candles, 
27  cm.  long,  the  packet  weighing  400  gnus,  for  something  less 
than  1  fr.  The  Belgium  candles  .are  only  20  em.  long,  and 
somewhat  cheaper.  It  is  of  importance  to  send  candles  to 
Persia  in  the  autumn  exclusively,  as  otherwise  the  heat 
melts  stearine  candles  of  every  sort. 

Xin.  C— INDIA-RUBBER,  Etc. 
Rubber  and  Mangrove  Bark  ix  East  A,fricv. 
Foreign  Office  Annual  Series,  No.  2903. 

^  Rubber.— Th.'.  value  ot  rubber  exported  has  fallen,  in 
East  Africa,  to  one-half  that  of  last  year,  which  is  due  to  the 
fall  in  price  as  well  as  to  the  Somali  rising.  Uganda  has 
exported  rubber  this  year  for  the  first  time. 

Mangrove  Barh. — JIangrove  bark  has  been  shipped  from 
the  Lamu  and  Malindi  districts  for  the  past  two  years,  ami 
has  beeii  used  in  the  preparation  of  a  rich  purple  dve, 
which  has  been  able  to  compete  with  chemical  dyes. 

XV.— MANURES,  Etc. 

PflOSPUATES    AND    FERTILISERS    IN    SoUTH    RuSSI.U 

Foreign  Office  Annual  Series,  No.  2904. 

An  establishment  for  the  maculacture  of  superphosphates 
from  coprolltes  is  being  built  at  .Schmerinka.  The  requisite 
sulphuric  acid  will  have  to  be  brought  from  Poland. 
Tho  lias  phosphates  are  made  at  .Sardaua,  Mariupol,  and 
Kertch.  Next  year  it  is  proposed  to  raise  the  annual 
output  to  50,0110  tous. 

The  Imperial  Minister  of  Agriculture  is  taking  advice 
from  experts  as  to  the  best  means  of  bringing  fertilisers 
into  general  use,  especially  in  South  Russia  and  the 
Caucasus. 


XVI.— SUGAR,  STARCH,  Etc. 

Maize  Starch  of  BniTisn  Manufacture  ;  Drawback 
ON  Exports  of . 

Customs  Gen.  Order  QNo.  76  o/1902). 
Collectors  and  other  officers  concerned  are  informed  for 
guidance  that  tho  Board  have  directed  that  drawback  be 
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allowed  on  exported  maize  starch   of  British   manufacture 
at  the  rate  of  Sjrf.  per  cwt. 

"  All  duly  substantiated  claims  in  respect  of  British 
manufactured  maize  starch  exported  since  the  7th  May  last 
inclusive  will  be  settled  in  the  usual  manner  by  the 
Collector,  London,  at  that  rate  accordingly." 


Beet  Sdgau  Production  of  Europe. 
Foreign  Office  Annual  Series,  IVo.  2904. 
The  following  table   gives    the    number   of  factories  in 
Europe,  their  production,  area  under  cultivation,  yield  of 
roots  per  acre,  &c.,  for  the  season  of  1901-2. 


Country. 


Geiinany 

France 

Russia 

.Vustiia-Huupiry 

Beleium 

Holland 

Sweden 

Denmark 

Total 

„      1900-1  . 


Number 
of 

Area  under 

Quantity  ot 

Quantity  of 
Sugar 

Yield  of 
Roots 

Yield  of 
Sugar 

Percentage 
of  Sugar 

to  Weight 
of  Beet. 

Factories. 

Cultivation. 

Eoots  used. 

produced. 

per  Acre. 

per  Acre. 

Acres. 

Tons. 

Tons. 

Cwts. 

Cwts. 

3!t5 

1,188,0S8 

15,378..'ili7 

l.!lHrt,6l8 

2585 

33 

12-8 

333 

70y.304 

il.l-S.74S 

:i5«!.5ni 

2.57* 

27 

11-0 

278 

1,394.M3 

K.I7II,I>(III 

95.1.930 

117 

13i 

11-5 

^16 

913,390 

8,8lll>,4;il 

l.l.i7.32S 

192t 

25i 

12-2 

107 

17.-i.6C8 

'>,ii'K.r,:ii 

287,778 

2SJi 

33 

12'0 

32 

1'.>L'.13H 

l.t.vi.nsi 

177.097 

239 

29} 

W4 

17 

71,539 

861.871 

107,491 

211i 

30 

117 

7 

37,77-» 

435,835 

60,915 

230i 

27J 

11 -0 

;,3.S3 

4.010.543 

46,703,425 

5,659.648 

.. 

1,377 

4,3S3,640} 

39,485.477 

4,923.31)0 

•• 

•• 

.«A 

From  the  above,  it  will  be  seen  that,  whilst  Kussia  has  the 
largest  area  under  cultivation,  she  shows  the  lowest  yield  of 
roots  per  acre,  and  stands  sixth  in  the  percentage  of  sugar 
to  weight  of  beet. 

The  consumption  of  sugar  in  Russia  keeps  steadily 
increasing,  last  year  showini;  an  increase  of  56,4.')1  tons. 
It  now  equals  11  j  lb.  per  head  of  the  population. 

XX.— FINE  CHEMICALS.  Etc. 

Morphia  Impost  Dittt:  Proposed  Puoiiiiiition  of 
Import .\TioN  ikto  Ciiika. 

Bd.  of  Trade  J.,  Oct.  2,  1902. 

A  duty  of  three  taels  (about  7s.  Od.)  per  oz.  will  be 
levied  on  morphia  from  the  ;)lst  October  next,  when  the 
new  specific  Tariff  comes  into  force,  and  forward  contracts 
will  not  be  exempted.  The  treaty  recently  negotiated 
contains  a  clause  piohibiting  the  importation  of  morphia 
except  for  medicinal  purposes.  This  clause  will  not,  how- 
ever, become  operative  until  the  provisions  of  the  Treaty 
have  been  agreed  to  by  the  other  Treaty  Powers,  and 
morphia  actually  shipped  before  such  date  will  not  be 
affected. 

Medicines  and  the  Tax  on  Alcohol  in  Germany. 

U.S.  Cons.  Heps.,  Sept.  27,  1902. 

On  October  I,  1902,  the  law  exempting  alcohol  for 
medicinal  purposes  from  taxation  will  be  supplemented  by 
an  amendment,  which  requires  alcohol  for  all  purposes  to 
pay  the  same  tax.  As  this  law  will  necess.arily  tend  to 
make  medicines,  &c.,  in  the  preparation  of  which  a  large 
percentage  of  alcohol  is  used,  more  expensive,  and 
as  the  different  German  States  have  a  fixed  drug  tariff, 
the  German  Pharmacist  As.sociation  is  petitioning  them  to 
raisfe  the  price  of  all  preparations  in  which  alcohol  is  used, 
accordingly. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Explosives  in  French  Mines  (Loire  District). 
Foreign  O.ffice  Mi.'icellaneous  Series,  No.  582. 
The  following  table  shows  the  explosives  used  in  French 


Eiplosive. 


Dynamite 

Urisounito  and  favier  powder 

Grisoutine 

Black  powder 


St.  Etienne 
Group. 


Lb. 

63,028 

49,836 

12i!,719 

56,806 


LI.. 

07,654 
65,301 
131,610 
42,033 


Rive  de  Gier 
Group, 


190O.       1901. 


I 


Lb. 

15.413 

19,2.'i0 

26.422 

2,095 


Lb. 

4..521 
11,713 
37.455 

2,552 


The  use  of  black  blasting  powder  is  gradually  dying  out 
whilst,  amongst  safety  powders,  grisoutine  is  the  mosi 
favourfci.  The  amount  of  dynamite  employed  has  alsc 
considerably  decreased. 


patent  iist* 


N.B.— lu  these  lists,  [A]  means  "Application  for  Patent," »nt 
[C.S.],  "  Complete  Specitication  Accepted." 

Where  a  Complete  Specification  accompanies  an  Application,  ai 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica 
tions  for  Patents,  the  dates  of  application,  and  (ii)  in  the  case  o 
Complete  Specifications  Accepted,  those  of  the  OfTifial  Journal 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  ti 
inspection  at  the  Patent  Office  immediately,  and  to  oppoaitiot 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 

[A.]   21, lis.  Patterson.     Pyrometer.     Sept.  29. 

„      21,181.  Sewcll.     Evaporating-apparatus.     Sept29. 

,,  21,243.  Berry  and  Smith.  Heating-  and  coollDg 
apparatus.     Sept.  30. 

„      21,484.  Darling.     Calorimeters.     Oct.  3. 

„  21,543.  Martins.  Method  for  ascertaining  thi 
quantity  of  solid  and  liquid  admixtures  of  g»ses 
and  apparatus  used  for  carrying  out  this  method.' 
Oct.  3.  I 

„  21,G42.  Boult  (Ziegler).  Cooling-chambers,  &c.^ 
Oct  4. 

„  21,650.  Field.  Manufacture  of  acid-proof  vessels 
&c.     Oct.  4. 

„     21,718.   Boult  (Kessler). 
Oct.  6. 


Centrifugal    apparatus 


21,729.  Burton.    Construction  of  blow-pipe.    Oct.  I 

21,782.  James.     Filter  press.*     Oct.  7. 

21,986.     Mauser.     Packing-cases  for  glass  carboy? 

earthenware  jars,  &c.,  used  for  conveyirg  acidt 

volatile  liquids,  &c.*     Oct.  9. 
22,016.  Iieif  and  Von  Reibnilz.     Process  and  appa 
'  ratus  for  the  manufacture  of  plastic  objects  frot 

peat,  &c.*     Oct.  9. 
22,213.  Adams.     Filter  construction,  and  apparalu 

connected  therewith.     Oct.  13. 
22,221.  Johnson.     Heads   of  casks,    vats,  &c.,   fo 

liquids,  &c.     Oct.  13. 
22,226.  Saenger.     -Apparatus   for   impregnating  ai 

with  medicinal  vapours,  &c.*     Oct.  13. 


Ift 
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Filters.*     Oct.  13. 
Chemical  and  physical   balances. 


[A.]  23,256.  Kiefer. 
„      23,323.  Griffin. 
Oct.  14. 

„  22,362.  Gcbauer,  Gebauer,  and  Haring.  Receptacles 
tor  containing  or  auministering  volatile  liquids." 
Oct  U. 

„  22,363.  Garde.  Apparatus  for  measuring  the  den- 
sity or  specific  gravitv  of  gases  or  vapours. 
Oct.  14. 

„  22,3S1.  Zcchmeister.  Process  for  healiog  solid 
bodies  for  tne  purpose  of  drying,  distilling,  &c. 
Oct.  14. 

„  22,.'f82.  Strehli.  Process  of  producing  moulded 
articles  from  fibrou.s  material.*     Oct.  14. 


22,571.    GuttmauD. 
Oct.  16. 


Heat-exchanging  apparatus.* 


,,  22,664.  LaidlawandMacfarlane.  Collapsible  screens 
for  separation  of  centrifugal  machine  efBueuts. 
Oct.  18. 

:.S.]  22,301  (19U1).  Schwerin.  Apparatus  for  the  extrac- 
tion of  -nater,  &c.  from  mineral,  vegetal,  and 
animal  substances.     Oct.  S. 

„     9884  (1902).  Smith.     Filter-presses.     Oct.  22. 

,,  11.035(1902).  Torkington  (Knight).  Apparatus  for, 
and  method  of  treaiiug  and  working,  bituminous 
find  other  compounds,  and  articles  made  therefrom. 
Oct.  22. 

„  15,783(1902).  Foslranecky.  Stirring- and  mixing- 
apparatus.     Oct.  22. 

„  17,663  (1902).  Huillard.  Apparatus  for  dryicg 
humid  material  reduced  to  grains,  &c.  Oct.  15. 
Internatiunal  Application,  Feb.  10,  1902. 

„  17,874  (1902).  Melotte.  Centrifugal  separators  for 
liquids.     Oct.  15. 

„     18,566  (1902).  Baechler.  Filtering  apparatus.  Oct.  15. 

„  19,034  (1902).  Von  Seemen.  Evaporating-appa- 
ratus.     Oct.  22. 


II.— FUEL,  GAS,  AND  LIGHT. 

A]  21,132.  Doman  and  Streeten.  -\cetyleiiegeneratiDg- 
apparatus.     Sept.  29. 

„  21,133.  Doman  and  Streeten.  Acetylene  generaiing- 
apparatus.     Sept.  29. 

„  21,134.  Lauder.  Burners  for  acetylene  and  other 
illuminating  gas.     Sept.  29. 

„  21,153.  Poetter.  Means  or  apparatus  for  reversing 
regenerative  furnaces.*     Sept.  29. 

>,  21,175.  Applegarth.  Apparatus  for  a.<si$ting  com- 
bustion and  preventing  smoke  in  boiler,  &c.,  fur- 
naces.*    Sept.  29. 

„     21,197.  Spiel.     Burners  for  liquid  fuel.     Sept.  29. 

„  21,240.  Howorth  (Beleuchtnngs-Industrie  Paul  Flor). 
Incandescence  gas-burners.     Sept.  29. 

,1     21,226.  Clark,     .\celylene  gas-generators.    Sept.  30. 

„  21,274.  Adam  and  Adam.  Manufacture  of  incan- 
descent mantles,  and  burners  therefor.     Sept.  30. 

»  21,279.  Lowden.  Manufacture  of  incandescing 
electric  lamps.     Sept.  30. 

„  21,284.  Goulton.  Economic  manufacture  of  anthra- 
cite duff  or  dust  briquettes  or  the  like  fuel  blocks. 
Sept.  30 

21,322.    Herriot.     Furnaces  for   the  combustion   of 
pulverulent  fuels.    Oct.  1 . 

21,346.  Jandus  Arc  Lamp  and  Electric  Light  Co., 
Ltd.,  and  Jones.     Electric-arc  lamps.     Ucl.  1. 

21,465.  Proskey.    Hydrocarbon  incandescent  lamps.* 
Oct.  2. 


[A.]   21,586.  Backeljau.     Apparatus  for  purifying  smoke 

and  gas  charged  with  dust,  &c.*     Oct.  3. 
„      21,587.    Ledermuller.      Apparatus   for   carbonising 

peat.*     Oct.  3. 
„      21,611.     Garrett    (Garrett- Cromwell     Eng.      Co.). 

Heating-furnaces.     Oct.  4. 
„      21,615.     Jlitchell.       Incandescent    smokeless    fuel. 

Oct.  4. 
„      21.631.  Longuemare  and  Longuemare.    Carburettors 

for  explosive  motors,  &c.*     Oct.  4. 
„      21,654.    Imbert.      Heating-  and   lighting-apparatus. 

Oct.  4. 
„      21,735.    Mackenzie   (Eagle    Oil-Burner   Co.).     Oil- 
burners.*     Oct.  6. 
„      21,742.  Arter.     Electric-arc  lamps.     Oct.  6. 
,,      21,746.  Schroeder.    Automatic  gas-igniters.*    Oct.  6. 
„      21,748.  Worsley.     .\rc  electric-lamps.*     Oct.  6. 
„      21,769.    Hookham.       Electric    incandescent    lamps. 

Oct.  7. 
„      21,778.  Paranjape.     Means  for  the  consumption  of 

smoke  in  steam-boiler,  &c.,  furnaces.     Oct.  7. 
„      21,815.  Stanley.     Carburettors  for  making  mixtures 

of  hydrocarbon-vapour  and  air.     Oct.  7. 
„      21,831.  Davy.     Electric-arc  lamp.".     Oct.  7. 
„      21,861.    Worsnop.     Mantles  for   incandescent   gas- 
lighting.     Oct.  S. 
,,      21,929.  ilarshall  and  Kilby.     Method  of  and  means 

for  increasing  the  illumiuosity  of  gas,  &c.     Oct.  9. 
„      21,964.  Walker.     Acetylene-generators.     Oct.  9. 
„      21,973.  Richardson.     Means  for  reducing  smoke  and 

economising  fuel  in   steam-boiler,   &c.,   furnaces. 

Oct.  9. 
„     22,001.  Faure.   Carburettor  for  hydrocarbon  motors.* 

Oct.  9. 
„     22,002.  West      Driving  gear  of  charging  and  drawing 

machines  for  gas-retorts.     Oct.  9. 
,,      22,040.    Chiverton.      "  Atmospheric  "  and  gas    ac- 
cumulator.    Oct.  10. 
„      22,049.  O'SuUivan-Be.ire  and  Haslam.     Process  and 

apparatus  for  drving  and  preparing  peat  for  use  as  , 

fuel,  &c.     Oct.  io.' 
„      22,064.  iloir.     Arrangement  for  the  application  of 

liquid  fuel  to  furnaces,  kilns,  i;c.     Oct.  10. 
„      22,082.  Berry.     Furnaces  and  flues  of  steam-boilers, 

by  which  the  production  of  smoke  is  prevented  or 

reduced.     Oct.  10. 
„      20,092.  Tully.     Apparatus   for  the  manufacture  or 

production    of   gas    lor   heating  and  illuminating 

purposes.     Oct.  10. 
„      22,180.  Soe.  Kadiguet  and  Massiot.  Electiic  ignition - 

devices    for    gas-burners.*      Oct.     11.      French 

Application,  Apr.  9,  1902. 
22,205.  Eccles.    Slachines  for  use  in  the  manufacture 

of  fire-lighters,  briquettes,  &c.     Oct.  13. 
„      22,211.  Lee  and  Parkin.    Benzolene  lamps.    Oct.  13. 
22,215.     Slading.       Acetylene    gas    appliances    for 

illuminating  and  igniting  purposes.     Oct.  13. 

22,224.  Boult   (Flora).     Incandescent    burners   for 
oil-burning  lamps.*     Oct.  13. 

22,228.  Hawes  and  Farrington.  Device  for  intensi- 
fying the  light  o!  incandescent  vapour  or  gas 
illumination.  Oct.  13. 
„  22,241.  Reynolds  (Hofmaun).  Means  or  apparatus 
for  automatically  preventing  the  escape  of  gases 
when  stoking  gas-producers.     Oct,  13. 

22,242.  Trasenster.  Gas-valves  for  regenerative 
furnaces,  &c.*  Oct.  13. 
„  22,282.  Fowler  and  Medley.  Apparatus  for  cleansing 
gas  from  gas-producers,  blast-furnaces,  and  coke- 
ovens.  Oct.  14. 
„  22,325.  Davison.  Acetylene-generators  for  motor, 
&c.  lamps.     Oct.  14. 
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[A.]   22,364.  Garde.      Apparatus    for    carburettiiig    air.       [C.S. 

Oct.  14. 
„      22,388.  Clar  (Holbrook).    Mauufacture  of  briquettes  „ 

of  fuel.     Oct.  1-1 . 
„      22,425.  Sutton.     Apparatus  for  carburetting  in  gas  ,, 

or  explosive  vapour  engiues.     Oct.  15. 
„      22,457.  Kelia.     Flame-burners.     Oct.  15.  ',        „ 

,,      22,509.  Heenan  and  I.eask.     Destructors  or  furnaces 

for  burning  refuse,  &c.     Oct.  16.  „ 

,,     22.517.  Wallis   and  Leading  Light  Syndicate,  Ltd. 

Means    for    regulating   the   supply   of    water   to  ,, 

carbide    chambers   of     acetylene   gas-generators. 

Oct.  10. 
„      22,520.  Kent.     Apparatus  for  the  direct  conversion 

of   hydrocarbon   vapours   and   combustible    gases 

mixed  with  air  into  heat.     Oct.  16. 
,,      22,524.    Duclos.       Charon's   carbonising    process.* 

Oct.  16.  " 

,,      22,532.    Rooney.        Incandescent    electric  •  lamps.*' 

Oct.  16.  ' 

„      22,538.  Meeker.    Eureka  blast  oil -burner.*    Oct.  16. 
„      22,561.  Orvis.      Means    for    consuming    smoke    in  ,, 

Bteam-generator  furnaces.*     Oct.  16. 

„      22,593.  Wild  and  Wild.     Steam-generator  furnaces,   i 

Oct.  17. 
,,      22,648.    Von    Aurep.      Process    and   apparatus   for  '• 

disintegrating  peat.*     Oct.  17. 
,,      22,679.  Huppenbauer.     Process  and   apparatus  for  >, 

manufacturing  combustibles.     Oct.  18. 
„      22,690.  The  Fietz  (Preliminary)  Syndicate,  Ltd.,  and  „ 

Grist.     Mixtures  and  apparatus  forcarburettingair 

for  lighting,  heating,  motive,  &c.,  purposes.  Oct.  18. 
„      22,698.  Watson.     A cetvlene -generators.     Oct.  18. 
„      22,699.  Lessing   and  Wolff.     Process   for  spraying 

glowing  liquid  blast-furnace  cinder,  and  apparatus 

to  be  used  in  connection  therewith.     Oct.  18.  " 

„      22,701.  Gukllin.     Devices  for  feeding  air  and  steam 

to  furnaces.     Oct.  18.  " 

„      22,704.  Hellmann.      Kunsen-burners   with   mantles 

hanging  downwards.     Oct.  18. 

[C.S.]  13,7.36.  (1901).  Watson.     Furnaces  for  the  destrue-   ' 

tion  of  town  refuse.     Oct.  lii. 
.,      20,063(1901).  Locke.     Construction  of  high-power 

oxyhydrogen  mixed  gas-jets.     Oct.  15. 
,,      20,747  (1901).  Boult  (Haissetty).     Manufacture  of 

incandescent  filaments  and  mantles.     Oct.  22. 
„      21,085   (1901).    Gearing.      Manufacture  of  steam-  » 

boiler  furnaces,  &.c.     Oct.  22. 

,,  21,151  (1901).  Lake  and  Elliott.  Self-generating 
vapour-burners  or  lamps.     Oct.  8. 

„      21,472(190)).  Kitson.     Vapour-burning  apparatus.  >. 

(let.  22. 
21,764  (1901).  Kitson.     Vapour-burning  apparatus.  „ 

Oct.  15. 

,,      22,016(1901).  Crossley   and    Atkinson.      Gas-pro- 
.  .    ..     .  ducers.     Oct.  15. 

„  -22,595  (1901).  Edmondson.  Apparatus  for  testing 
the  quality  of  gases  as  Juel  in  internal  combustion 
engines.     Oct.  15.  " 

„  22,891  (1901).  Drake.  Eegener.ative  end  other  fur- 
naces and  kilns.     Oct.  15. 

„      23,038  (1901).  Branson.    Electric-arc  lamps.  Oct.  8. 
..•  „      23,214(1901).  Siemens  Bros,  and  Co..  Ltd.  (Siemens 
and  Halske  Akt.-Ges.)      JIanufacture  of  a  mate- 
rial   for    incandescent    electric  -  lamp    filaments. 
Oct.  22. 

„      23,459  tl901).  Kitson.     A'apour- burning  apparatus. 
Oct.  22. 
:     -„     23,816(1901).  Graetz.     Oil-burners  for  lighting  and 
beating  purposes.     Oct.  8. 

„      24,023(1901).  Cousin.    Smoke-consuming  furnaces.       [C-S 
Oct.  15 


]  24,247  (1901).  Clifford.      Kilns,   furnaces,   &c..--jfp: 
firing,  burning,  and  drying  various  goods.    Oct.  15 

24,276  (1901).  .Tandus  Are  Lamp  and  Electric  Co.,] 
Ltd.,  and  .Tones.     Electric-arc  lamps.     Oct.  8.         ' 

24,532  (1901).  Dunne.  Method  for  the  manufac- 
ture of  fire-lighters  from  peat.     Oct,  15. 

24,986  (1901).  Blake  (Hardt).  Incandescent  gas- 
burner.     Oct.  15. 

25,519  (1901).  Fuller.  Methods  for  consuming) 
smoke,  and  apparatus  therefor.     Oct.  15.  ji 

25,616(1901).  Helbing.  Process  of  manufacturt  o?| 
peat  briquettes.     Oct.  8.  :: 

2001  (1902).  McXally.  Appliances  or  chambers  foi 
purifying  acetylene  or  other  gas.     Oct.  22. 

5084  (1902).  Meenen.  Incandescent  lamp  for  use 
with  vaporised  or  gasified  liquid  fuel.     Oct.  8. 

7471  (1902).  Watson  and  Watson.  Furnaces  fur 
forced  draught,  and  ventilating  apparatus  to  he 
used  in  connection  therewith.     Oct.  22. 

7884  (1902).  Coulson.  Manufacture  of  artificial' 
fuel.     Oct.  22. 

11,059  (1902).  Lake  (Rheinisch-Westfiilische  Ma- 
.schinenbau-Anstalt  and  Eisengieserei  G.  m.  b.  H. 
Abteilung  Metallwarenfabr.  Bochum).  Miners' 
lamps.     Oct.  8. 

11,076  (1902).  British  Thomson-Houston  Co.,  Ltd. 
(Kice).     Electric-arc  lamps.     Oct.  8. 

:  1.705  (1902).  Wilson  and  Heist.  Vaponr-bumer?; 
for  heating  purposes.     Oct.  22.  '\ 

13,086  (1902).  Eussell  and  Clausen.  Gas  arc 
lamps.  Oct.  8.  International  Application,  June 
28,  1901. 

14.527  (1902).  Trautmann.  Smoke  -  consuming 
devices  for  furnaces,  &c.     Oct.  8. 

15.261  (1902).  Bullicr  and  Maquenne.  See  under 
VII. 

15.262  (1902).  Bullicr  and  Maquenne.  System  of 
apparatus  for  the  purification  of  acetylene  ano 
other  gases  containing  solid  or  vesicular  particle^ 
in  suspension.  Oct.  22.  International  Application; 
July  12,  1901. 

15.528  (1902).  Montupet.  Furnaces  for  heatini, 
asphalt,  &c.     Oct.  8.  , 

15,691  (1902).  Laurenius.       Charcoal    retorts   anc 

furnaces.     Oct.  15.  .     ! 

15,731  (1902).  Stefan  and  Schonfelder.   Gas-bnrneri 

Oct.  15. 
16,027  (1902).  Stoclet.     Manufacture  of  block-fueli' 

Oct.  15. 
16,613  (1902).  Bottomley.      Means  for   consumini 

smoke  in  furnaces.     Oct.  22. 
17,201  (1902).    Arnott  and  Arnott  Light  and  Bnmei 

Co.     Hydrocarbon  vapour-burners.     Oct.  15. 
17,213  (1902).  Brookes   (Deutsche-Luxemburgischi 

Bergwerks  and  Hiitten    Akt.-Ges.).      Means  oi 

apparatus  for  purifying  blast-furnace  gases.  Oct.  8 
17,603(1902).  Bousficld  (Finke).      ilanufacture  o 

mantles  for  incandescence  lighting.     Oct.  15. 
18,234  (1902).  Stillmau.  Hydrocarbon  lamp.  Oct.  8 
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[A.] 


III.— DESTRUCTIVE  DISTILLATION.  TAB 
PRODUCTS,  PETROLEUM. 

21,145.  Wetter  (Rutgerswerk-Akt.-Ges.).    DeodorJ  | 
sation  of  tar-  and  mineral-oils.     Sept.  29. 

21.546.  Currie.     See  under  Wll. 

21.548.  Wetter  (Riitgerswcrk-Akt.-Ges.).     Proces: 
for  deodorising  tars  and  mineral  oils.     Oct.  3. 
.]  11,035  (1902).  Torkington  (Knight).    See  under  I. 

15,528  (1902).  Montupet.     See  wider  II. 


ct.'Sl.  190S.] 


PATENT  LIST. 
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V.-COLOtJRING  MATTEES  and  DYESTUFFS. 

v.]  L'1,1^3.  Ellis  (Soc.  Chim.  des  Usiues  du  Hhpne, 
anciennement  Gilliard,  P.  Moiinet,  and  Ctirtier). 
Treiitmout  of  indigo.     Sept.  29. 

,     22,078.    Kead  HoUiday    and    Sons,    Ltd ,   Turner, 
Dean,  and  Turner.      Manufacture   of   yellow   to 
■    orange  nitro-colourin;:  matters.     Oct.  10. 

„  22,534.  Eead  HoUiday  and  Sons,  Ltd.,  Turner, 
Dean,  and  Turner.  Manufacture  of  intermediate 
compounds,  and  colonring  matters  therefrom  con- 
taining sulphur.     Oct.  16. 

S.]  20,201  (1901).  Wise  (Iljii;sliij  and  E.  Wedekind 
undCo.).  Manufacture  of  flavo-purpurine.  Oct.  I  j, 

,  21,879  (1901).  Johnson  (Kalle  and  Co.).  Manufac- 
ture aud  production  of  black  colouring  matters 
containing  sulphur.     Oct.  8. 

,  ■  22,12S  (1901).  Xewton  (Farbenfabr.  vorm.  F.Bayer 
und  Co.^.  Manufacture  and  production  of  new 
derivatives  of  the  anthraquinone  series.     Oct.  8. 

,  22,222  (1901).  Johnson  (Kalle and  Co.).  Manufac- 
ture and  production  of  brown  dye^  conaining 
sulphur.     Oct.  8. 

,  22,306  (1901).  Raiisford  (Cassella  and  Co.).  Manu- 
facture of  dyestuflfs.     Oct.  8. 

,  22.583(1901).  Newton  (Farbenfabr.  vorm.  F.  Bayer 
und  Co.).  Manufacture  or  production  of  anthra- 
quinone derivatives.     Oct.  S. 

,  22,733(1901).  Imray  (Farbwerke,  Hcichst).  Manu- 
facture of  pheuylglycine,  its  homologues,  and  salts 
thereof.     Oct.  8. 

,  22,762  (1901).  Johnson  (Bad.  Antlin  und  Soda 
Fabr.).  Manufacture  of  colouring  matters  of  the 
anthracene  scries.     Oct.  15. 

,  22.S38  (1901).  Xewton  (Farbenfabr.  vorm.  F.  Bayer 
und  (^o).  Manufacture  or  production  of  deriva- 
tives of  the  anthracene  series.     Oct.  22. 

25,697  (1901).  .Tohnson  (B.ad.  Aniliu  und  Soda 
Fabr.).  JIanufacture  of  new  substantive  colour- 
ing matter  containing  sulphur,  and  material  for 
use  therein.     Oct.  15. 

25,809  (1901).  Johnson  (Bad.  Anilin  und  .'^oda 
Fabr.).  Manufacture  and  production  of  new 
colounng  matters  containing  sulphur.     Oct.  8. 

2''.,058  (1901).  Imray  (Farbwerke,  Hochst).  Manu- 
facture of  indoxyl.     Oct.  22. 

26,448  (1901).  Shillito  (Aniline  Colour  and  E.ttract 
Works,  formerlv  J.  E.  Geigy  and  Co.).  Sulphur 
dvestuff.     Oct.  22. 


v.— TEXTILES:  COTTON.  WOOL,  SILK,  Etc. 

.]  21,440.  Southwood.  Manufacture  of  surfaces  for, 
and  apparatus  used  in,  cylinder-printing  on  textile 
aud  like  fabrics.     Oct.  2. 

21,847.  Downham.     Mercerising  cloth.     Oct.  8. 

21,S48.  Burghardt  and  Eeid.  Process  or  processes 
for  decreasing  the  inflammability  of  cotton  tibres 
and  fabrics.     Oct.  8. 

21.915.  Ellis  (Kron).  Manufacture  from  short-fibre 
a.sbestos,  cellulose,  &e.,  of  rolls  capable  of  being 
drawn  off  in  strips  suitable  for  spinning,  twisting, 

■  &c.     Oct.  8. 

22,000.  Rolhind.  Dyeing,  washing,  and  bleaching 
of  textile  materials.     Oct.  9. 

22,095.  Carmichael,  Carmichael,  and  Carmichael. 
Processes  for  dyeing  and  finishing.*     Oct.  10. 

22,235.  Haho.  Machine  for  mercerising  yarn  in 
the  form  of  skeins.*-     Oct.  13. 


[A.]  22,285.  Brandwood.     Perforated  skewers  for  use  in 

dyeing.     Oct.  14. 
„      22,382.  Strehli.     See  under  I. 
„      22,468.  Walker.     Apparatus  for  treating  flax,  &c.* 

Oct.  15. 
,,      22,605.  ;>utherland.      Method    of     degumming     or 

cleansing  stalk  aud  leaf  fibres.     Oct.  17. 

„  22,682.  Markus  and  Barnwell  :\Iachine  Co.,  Ltd. 
Manufacture  of  fabrics  faced  or  coated  with  finely 
comminuted  materials.     Oct.  18. 

[C.S.]  19,912  (1901).  Ashwell.  Treatment  or  finishing  of 
yarn.  Oct.  8. 
„  G664  (1902).  Lake  (Fries).  Machines  for  steaming, 
oxidising,  drying,  or  otherwise  treating  yarns, 
fabrics,  &c.,  specially  applicable  for  use  in  con- 
nection with  dyeing  apparatus.     Oct.  16. 

„      11,878(1902).  Fredenburgh.     Slachines  for  dyeing, 

sizing,  &c.,  thread.     Oct.  22. 
„      12.042  (1902).  Woodhead  and  Orr.     Treatment  of 

ramie  and  other  fibrous  substances.     Oct.  15. 

„      12,603  (1902).  Behniseh.     Process  and  machine  for 

shrinking  woven  fabrics.     Oct.  8. 
„      14.675(1902).  Klauder.    Apparatus  for  mercerising 

and  treating  fibres,  S;c.     Oct.  22. 

VI.— COLOUEING  WOOD,  PAPEB,  LEATHER,  Etc. 
[C.S.]  14,685  (1902).  Pfister.    Staining  of  wood.    Oct.  15. 

VII.— ACIDS,  ALKALIS,  SALTS,  Etc. 

[.4..]   21,120.  Pictet  and  Pictet   Syndicate,  Ltd.     Method 

of  and  apparatus  for  the  production  of  liquid  air. 

Sept.  29. 
„      21,218.     Hargreaves.       Storing     and     transporting 

chlorine.     Sept.  30. 
„      21,242.  Hughes.     Apparatus  for  producing  oxygen 

gas.*     Sept.  30. 
„      21.828.  Pauling.     Process  for   the  manufacture  of 

nitric  dioxide  and  nitric  acid.'     Oct.  7. 

„      21,832.  Marshall.     Apparatus  for  producing  ozone. 

Oct.  7. 
„      22,099.  Stanley.     Apparatus  for  the  preparation   of 

nitrates,  &c.     Oct.  10. 
„      22,100.    Stanlev.       Crvstallisation    of   nitrates,   &c. 

Oct.  10.         " 
,,      22,135.  Gilmour.     See  tinder  XL 
„      22,527.  Brindley.     Manufacture   of   oxide  of   iron. 

Oct.  16. 

res.]  19,374  (1901).    Hartridge.      Chemical  fire-engines, 
and  analogous  fire-extinguishing  appliances.  Oct.  8. 

„  19,902  (1901).  Wenmaekers.  Manufacture  of 
sulphuric  acid.     Oct.  15. 

„  19,919  (1901).  Lange.  Receptacles  for  compressed 
or  liquid  gases.     Oct.  8. 

„      14,3SS  (1902).  Lederlin.     See  under  XI. 

„  15,261  (1902).  BuUier  and  Maquenuc.  Solid  com- 
pound containing  alkaline  hypochlorite,  and  the 
various  applications  thereof,  particularly  for  the 
purificatiou  of  acetylene  and  other  gases.  Oct.  15. 
international  Application,  July  9,  1901. 

Vni.— POTTERY,  GLASS,  akd  ENAMELS. 

[A.]   21,272.    iloore.    Manufacture   of  glass   receptacles. 
Sept.  30. 
,,      22,243.  Newton  (Sievert).    Glass  vessels.*    Oct.  13. 
„      22,600.  Mellowes.     Roof-glazing.     Oct.  16. 

„  22,650.  Degens.  Process  for  or  method  of  embossing 
elass.     Oct.  17. 
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[C.S.]  21,331  (1901).  Pfister.      Manufacture  of  cloisoiint- 

mosaics  and  wiadows.     Oct.  1.5. 
„      24,247  (1901).  Cliffoirl.     See  under  U. 
„      16,675  (1902).  Haley.      Moulds   for  manufactuiing 

glassware.     Oct.  22. 

]X.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
AND  CEMENTS. 


[A.] 


21,283.  Goulton.  Economic  manufacture  of  bricks, 
&c.     Sept.  30.  I 

21.386.  MichcU.      Manufacture    of    non-conducting   , 
coverings,    blocks,    &c.,    suitable     for     covering 
steam-pipes,  &c.,  and  for  other  purposes.      Oct.  1. 

21.387.  Michel!.  Manufacture  of  uon-conduetiug 
coverings,  blocks,  &c.,  suitable  for  covering 
steam-pipes,  &c.,  and  for  other  purposes.     Oat.  1. 

21,446.  Harnett.     Manufacture  of  artificial  grinding 

stones.     Oct.  2. 
21,480.  Alexander.       Kilns   or   ovens    for  burning 

cement,  &c.     Oct.  2. 
21,540.  Sillcy.      Renewable   tire-olay    bridge-block. 

Oct.  3. 
21,606.  Brooke.     Damp-proof  blocks,  &c.     Oct.  4. 
21,646.  Riiigel.  Manufacture  of  embossed  material, 

applicable  for  decorating  walls,  &c.*     Oct.  4. 
21,795.  Wallis.     Machinery  for  the  manufacture  of 

artificial  stone  goods,  such  as  flags,  paving-stones, 

&c.     Oct.  7. 
21,915.  Ellis  (Kron).     See  under  V. 
22,005.  Curry.     Manufacture   of  refractory   bricks. 

Oct.  9. 
22,29 1 .  ^'aesen.     Production  of  refractory  materials, 

artificial  stone,  &c.     Oct.  14. 
22,480.  Kalweit.     Building  blocks.*     Oct.  15. 
22, .555.  McDougall.       Electric   insulating   m.aterial. 

Oct.  16. 
22,556.     McDougall.      Electric    insulating    fabrics. 

Oct.  16. 
22,625.  ColUnson.     Building-bricks.     Oct.  17. 
22,717.  Putnam,     .\dmixture  or  composition  to  be 

mixed  with  or  applied  to  cements,  &;c.     Oct.  18. 
22,723.  Belt.     Machine  for  fire-proofing  paper,  &c. 

Oct.  18. 

22.734.  Bambcr.  Manufacture  of  Portland  cement, 
and  apparatus  therefor.     Oct.  18. 

22.735.  Bamber.  Manufacture  of  Portlani  cement. 
Oct.  18. 

22.736.  Bamber.  IManufacture  of  Portland  cement, 
and  apparatus  therefor.     Oct.  18. 

]  19,474  (1901).  Crnizier  and  Thomine.  Compound- 
ing of  artificial  ttoue.     Oct.  8. 

20.447  (1901).  Thompson  (Oroizier  ct  Cie.).  Ap- 
paratus for  hardening  bricks,  tiles,  &c.     Oct.  32. 

22,796  (1901).  Jackson.     Rotary  kilns.     Oct.  22. 

23,962  (1901).  Burghardt,  Hall,  and  .Tones.  Tiles, 
&c.  for  walls,  &c.,  for  use  in  tue  construction  or 
decoratiou  of  buildings  generally.     Oct.  o. 

24,247   (1901).     Clifford.      Sec  under  11. 

24,393  (1901).  Sangwin.  JIanuficture  of  artificial 
stone.     ( )ct.  22. 

24,580(1901).  Wilkinson.  Manufacture  of  materials 
for  pavements.     Oct.  15. 

25,118  (1901).  Aslatt.  Compositions  or  covering 
material  for  steam-generators,  boilers,  &e.,  to 
prevent  cr  reduce  radiation  of  heat.     Oct.  15. 


X— METALLURGY. 

[.\.]   21,323.  Moorhouse.   Gold  extractor  and  concentrator. 
Oct.  1. 
„      21,334.  Boor  and   Muir.      Precipitating   gold   from 
solutions  containing  it.     Oct.  1. 


[C.S.: 


[A.]  21,391.  Conein.     Process  of  treating  mattes  and  ra\ 
metals  in  reverberatory  furnaces.     Oct.  1. 

,,      21,449.  Kiemer.     Process  and  apparatus  for  prevent 

ing  the  formation  of  bloiv-holes  or  cavities  in  stee 

and  other  metal  castings.*     Oct.  2. 
21,552.    Lennox.      Method   for   the   preparation  o 

copper  and  its  alloys  for  casting.     ( )ct.  3. 
„      21,621.  Schiirmann.     Figured  bar-iron.     Oct.  4. 
„      2 1 .693.  Bradley  and  Mone.     Process  for  the  manu 

facture  of  all  kinds  of  steel  from  cast  pig  or  ferrc 

ore.     Oct.  6. 
„     21,750.  Knoth.     Manufacture  of  steel. '     Oct.  6. 
„      21,807.  Westinghouse    (Knox).     Linings  of  Tesse!" 

for  metallurgical  work.     Oct.  7. 
„      21,829.  Surzycki.      Smelting  furnaces  for  the  conti 

nuous  production  of  steel.     Oct.  7. 
„      21 ,880.  Rouse.     Method  of  consolidating  iron-san 

into  lumps  for  reduction  in  furnaces.     Oct.  8. 
„      22,004.  Willans   and   Robinson,    Ltd.,   and    Eatoc 

Shore.     Method  of  casting  metals.     Oct.  9. 
„      22,225.  Burton  and  Hartley.     Manufacture  of  (tee 

Oct.  13. 
,,      22,294.     Jensen      (Gold.schraint     and     Mathesios 
Process  of  manufacturing  homogeneous  metal  cas 

ings.     Oct.  14. 

,,  22, .302.  Mayer.  Grinding  mill  or  machinery  appaiati 
for  crushing,  grinding,  or  washing  brass  foundt 
ashes,  slag,  &c.,  metal  dross,  metal  ores,  &c.,  alt 
applicable  as  a  mortar  for  crushing,  &c.,  olhi 
suitable  materials.     Oct.  14. 

„      22,392.  Martino.     .See  imder  XX. 

„  22,594.  Wimbury.  Process  of  and  means  for  cas 
ing  ingots  of  steel,  &c.     Oct.  17. 

„  22,752.  Kjarsgaard  and  Pedersen.  Tinning  of  casi 
iron.     Oct.  18. 

[C.S.]   13,115  (1901).  Fyfe.     Apparattis  for  producing  at 
depositing  fumes  from  ores.     Oct.  8. 

„  20,077  (1901).  Sebillot.  Process  (or  the  treatmci 
of  copper  ores  for  the  recovery  of  the  metal 
Oct.  15.  [ 

„  22,387  (1901).  Rev  and  Gregory  (VVessell).  Refini^ 
of  spelter.     Oct.  15. 

„      22,554    (1901).     Loirain   (Thomson).      Process 
making  alloys.     Oct.  15. 

„  23,790  (1901).  Lambertou.  Crushing  and  amalg 
mating  machinery  for  the  reduction  of  quartz,  ar 
(he  recovery  therefrom  of  the  precious  uietals,  ai 
the  grinding  or  pulverising  of  other  materia 
Oct.  22. 

„  24,026  (1901).  Mumford.  Method  of  and  appaiBt 
for  the  recovery  of  precious  metals  from  ores  ai 
slimes.     Oct.  8. 

„      5796  (1902).  White.    Manufacture  of  steel,    Oct.  3 

„  12,516  (1902).  Huxley.  Furnaces  for  annealii 
metal,  &c.     Oct.  8. 

„  16,274  (1902).  Shadforth.  Furnace  for  use  in  fusil 
or  otherwise  treating  metals,  minerals,  &c.,  whc 
high  temperatures  are  required.     Oct.  15. 

XL— ELECTRO-CHEMISTRY  amd  ELECTED- 
METALLURGY. 
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[A.]-21,201.  Adam  (Engelmann).  Process  and  apparat 

for    the     mauufiicturc     of    accumulator  -  plat« 

Sept.  29. 
„      21,846.  Bate.      Apparatus  for  electro-deposition: 

metals  on  small  ai  tides.     Oct.  8. 
„      21,901.  Schmitt  and  Fable.      Electric -accumuUto 

Oct.  8. 
„      22,057.    Marsden.        Mind   or    water   motors,  8 

accumulators  for  use  therewith.     Oct.  10. 


I.t  31, 1902.] 
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1.]  22,l:i5.     (iilmour.       Electrolytic    decomposition   of 

!  alkaline  chlorides.     Oct.  11. 

I,     22,421).  liley.     fialvanic  double  battery.     Oct    15. 

[IS.]  26,2;S7  (1901).  Blanc.  Accumulators  or  secondary 
batteries.     Oct.  22. 

I,  520!)  (1!I02).  King.  Magnetic  ore  separators.  Oct.  15. 
,  I4,:i8i;  (1902').  l.ederlin.  Electrolytic  manufacture 
of  chlorates  and  percblorates.  Oct.  15.  Inter- 
national Application,  Jan.  8,  1902. 


XII.— FATS,  OILS,  AND  SOAP. 

2I,IG2.  Nairn.     Apparatu.s  for  the   nianufaclure    of 

mosaic  linnle  :m  floor-cloth,  &c.     Sept.  29. 
21,190.  Peryer.     Composition   for  cleaning  smooth 

surfaces  and  such  as  are  varnished.*     Sept.  29. 
21 ,40«.  Wilding  and  Stott.      IVnduct  for  cleansing  or 

renovating  the  poli:.hed  or  varnished  surfaces  of 

wood,  &c.     Oct.  2. 
21,510.  Currie.     See  under  \Xll. 
21,GG2.  Baleke.     See  under  XVIII.  B. 
21,1578.  Greer.  Filters  or  j^trainers  of  petrol,  oil,  &c. 

Oct.  6. 

21,899.  Ileitz  and  Hazard.   Method  of  and  apparatus 

for  storing  toilet-soap.     Oct.  8. 
22,111.  Couustein.     See  under  XX. 
22,118.  Blake,     ."^oap.     Oct.  10. 
22,427.  (iill.     Emul.sion  f.x  softening  paints  or  %-ar- 

uishes.  &c.,  prior  to  their  removal  from  woodwork, 

&f.     Oct.  15. 
22,57G.  Wirt.     See  under  XVIII.  B. 


['■] 


14,098  (1901).  Lilley    and   Bentote. 
&c.     Oct.  22. 


Xight-lighfs, 


17,988  (1901).  Weygang.  Treatment  of  oils,  fats, 
and  other  saponaceous  materials.     Oct.  1.5. 

20,9-fi  (1901).  Vates  and  Yates.  Pumps  for  lubri- 
cants and  other  liquids.     Oct.  15. 

22,315(1101).  Pepler.  Candle-moulding  machines. 
Oct.  22. 

)  I.— PIGMENTS,  PAINTS ;  RESINS,  VAKNISHES  ; 
INDIA-RUBBER,  Etc. 

A. — Pigments,  Paints. 

.]  21,441.  Heatley.   Coating  of  metal  and  other  surfaces 
lo   protect   them    from    atmospheric    and     other 
influences,  and  apparatus  therefor.     Oct.  2. 
2l,i;92.    Hatmaker  (Ruston).     Casein  coating   and 

paint  compositions.     Oct.  (>. 
22,663.  Ohphant  and  Eiworthy.     Process  and  appa- 
ratus for  the  manufacture  of  white  lead.     Oct.  18. 

.]  24,815  (1901).  Cran.s'tonc.     Mill  for  grinding  paint, 
&c.     Oct.  22. 

B.— -Resins,  Varnishes. 
]  21,540.  Currie.     See  under  XXII. 

C — India-rubber,  ^c. 

]  22,618.  Kaper.      Method   of  impressiug  designs    on 
india-rublier.*     Oct.  17. 


IV.— TANNING,  LEATHER.  GLUE,  amd  SIZE. 

]  22,729.  Marter,  Hanbury,  and  Gardner.  Manufac- 
ture of  improved  products  for  use  in  lieu  of  leather, 
raw  hide,  ivory,  &c.,  in  the  manufacture  of  various 
articles.  Oct."  18. 
22,738.  ('hemisehe  Dungerfabr.  Vogtmann  und  Cie., 
G.  ni.  b.  II.,  and  Weiss.  Process  for  the  manu- 
facture of  glue  and  gelatin  from  leather  and  leather 
waste.^      Oct.  18. 

l]  19,249  (1901).   Gauticr.     Manufacture  of  artificial 
leather.     Oct.  8. 


[C.S.]  16,710  (1902).    Schmalfuss.      Process  of  manufac- 
turing adhesive  mediums.     Oct.  15. 
„      18,042  (1902).  Hilhert.      Manufacture   of  gelatine 
and  glue  from  bones.     Oct.  15. 

XV.— MANURES. 

[A.]   22,101.  Mulertz.     See  under  XVUl.  B. 
[C.S.]  63.    (1902).    Schulte-Steinberg.        Manufacture    of 
Thomas  powder  from  Thomas  slag.     Oct.  8. 

XVI.— SUGAR,  STARCH,  GUM.  Etc. 

[.v.]  21,146.  Wetter  (Weinrich).  Purincation  and  pre- 
servation of  raw  sugar.  Sept.  29. 
„  21,454.  Lagrange.  Process  for  the  extraction  and 
instantaneous  crystallisation  of  sugar  from  any 
syrup,  in  free  air  and  by  refrigeration,  in  sugar 
factories  and  refineries.*     Oct.  2. 

„      22,537.    Duryea.      Process    of    producing    maltose 
syrups  and  sugars.*     Oct.  16. 

XVII.— BREWING.  WINES,  SPIRITS,  Etc. 

[A.]   21,271.  Ramsej-.     Distillati.m   and    purification    of 
alcoholic  liquids.     .Sept.  30. 
„      21,351.  Sleeman.     Treatment  of  grain  for  the   pro. 

duction  of  malt.     (Jet.  1. 
„      21,479.   Adam    (Broux   and   Godin).     Decantatiou, 
aeration,  and  refrigeration  of  beer,  &c.     Oct.  2. 
21,643.  Lapp.     Fermentation  of  beer.*     Oct.  4. 

Process    for    manufacturing    mash 
Oct.  6. 

Brewing.*     Oct.  6. 
Malting.*     Oct.  0. 
21,839.  Meacock.     Means  for  discharging  the  con- 
tents of  mash-tubs,  &c.     Oct.  7. 
„      22,307.  Haskin.     Method   of    ageing    or    matarino- 
spirits  and  wine.     Oct.  14.  " 

[C.S.]  10,523  (1902).  Nicholas  and  Evans.  Preparation 
of  bottled  malt  liquors,  cyder,  perry,  and  wines 
and  spirits.     Oct.  15. 


XVUL— FOODS.  SANITATION.  Etc..  and 
DISINFECTANTS. 

A. — Foods. 

[A,]   21,194.    Hudson.      Eeduction    of     grain    products. 
.Sept.  29. 

„  21,230.  Allison  (Trescott).  Curing  food  products.* 
Sept.  30. 

„      21,293.  Davidson.    Fish-food  preparation.    .Sept.  30. 

„  21,294.  Sandmanu  and  Eichelbaum.  Preservation 
of  fruit  juices,  &c.     Sept.  30. 

„  21,383.  Potter.  Animal  food,  and  process  or  method 
of  preparing  the  same.     Oct.  1. 

„  21,416.  MuUins.  Process  for  rendering  more  di- 
gestible cereals  and  leguminous  substances  for 
feeding  horses,  &c.     Oct.  2. 

„  21,510.  Vogtherr.  Process  of  and  apparatus  for 
testing  butter.     Oct.  3. 

„  21,617,  Hatmaker  (Just).  Drying  and  preservint' 
milk.     Oct.  4. 

„      21,770.  Pedersea.     Cream-separators.     Oct.  7. 

„  21,804.  Smith.  Means  for  packing  and  preserving 
eggs.     Oct.  7. 

,.  21,877.  Barrath.  Manufacture  of  plate-  or  block- 
ice.*     Oct.  8. 


21,721.  Lapp. 

from  malt. 
21.731.  Lapp. 
21,749.  Lapp. 
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[A.J  21,878.  Hatmaker.  Process  of  making  macaroni  and 
other  foods  enntaininR  casein.     Oct.  8. 

„      22,162.  Shouten   and    Spencer.      Process    for    pre- 
serving milk,  cream,  S;c.,  and  means  and  appliances 
therefor.     Oct.  11. 
[C.S.]  14,340  (1902).    Baker.      Processes    for    preserving 
food.     Oct.  22. 

„  14,.3-11  (1902).  Baker.  Processes  for  preserving 
food.     Oct.  22. 

„  l."j,640  (1902).  Davidson,  Rowley,  and  Runwick. 
Apparatus  applicable  for  separating  and  treating 
grain  products,  and  for  scouring  grain.     Oct.  1.'). 

B. — Sanitation ;    Water  Purification. 

[A.]  21,297.  Crosfield  and  Markel.  Treating  sewage  and 
manufacturing  refuse-liquor  containing  organic 
matter.     Sept.  30. 

„  21,662.  Balcke.  Apparatus  for  separating  oil  and 
other  constituents  from  waste  st^ani.     Oct.  4. 

„  22,094.  Loock.  Process  for  the  sterilisation  of 
fluids.*     Oct.  10. 

„  22,101.  Miilertz.  Manufacture  of  meal  or  powder 
for  use  as  sewage,  manure,  &c.     Oct.  10. 

„  22,389.  Maignen.  Water  -  purifying  apparatus. 
Oct.  14. 

„  22,390.  Lowe.  Composition  for  removing  or  pre- 
venting incrustations  in  steam-generators,  and  for 
cleaning  liquor  -  pumps  and  connections,  &c. 
Oct.  14. 

„  22,416.  Watson  and  Billetop.  Filters,  especially 
low-pressure  feed-water  filters,  &c.     Oct.  15. 

„  22,576.  Witt.  Feed-water  heaters,  purifiers,  con- 
densers, and  oil-separators.     Oct.  16. 

[C.S.]  17,581  (1901).  Lowe.     Sewage,  &c.,  filters.     Oct.  8. 

„  21,316  (1901).  Malabar.  Purification  of  sewage, 
&c.     Oct.  22. 

„  21,746  (1901).  Patzeys.  Means  of  and  .-ipparatus 
for  purifying  water.  Oct.  8. 
23,907(1901).  ilacauley.  Method  of  forming  com- 
bined wood  and  metal  channels  for  the  distribution 
of  sewage  or  sewage-effluents  over  the  surface  of 
filter-beds,  and  regulating  the  levels  of  the  same. 
Oct.  8. 

„  12,788  (1902).  Kaysser.  ^Method  for  sterilising 
and  maintaining  sterilised  drinkins-water.     t»ct.  S. 

„  12,635  (1902).  Mountany  and  Farnsworth.  Appa- 
ratus or  means  for  distributing  sewage.     Oct.  15. 

„  18,948  (1902).  Ham.  Valves  or  gates  for  sewers, 
bacteria  or  filter-beds,  &c.     Oct.  22. 

XIX.— PAPER,  PASTEBOARD,  Ere. 

[A.]   21,306.    Walmsley   and   Co.,  Ltd.,    and  Walmsley. 
"  Strainers  "  of  paper-making  rnachines.     ( )ct.  1. 
21,582.  Lake  (Marshall).    Pulp-beating  machines.* 
Oct.  3. 
„      21,915.  Ellis  (Kron).     See  under  V. 
„      22,089.  Pope  and  Mullen.      Beating-engines  for   use 
in  the  manufacture  of  paper.*     Oct.  10. 
22,478.  Balstou  and  Briggs.     Treatment  of  cellulose 
material,  and  the  manufacture   of  articles  there- 
from.    Oct.  15. 


XX. 


-FINE  CHEMICALS.  ALKALOIDS, 
ESSENCES,  AND  EXTRACTS. 


[A.] 


1,904.  Dunbar.      Serum,  and  the  method  of  preJ 

paring  the  same.     Oct.  8.  ' 

„      21,985.  Tallqvist.     Jfeans  for  determining  the  prel 

portion  of  hajmoglobin  in  blood.*     Oct.  9.  ■ 

,,      22,096.  liehrcns,  jun.     Manufacture  of  conceutral 

acetic  acid.*     Oct.  10. 
„      22,111.  Connstein.      J'roeess  for  the  decomposil 

of  esters  of  futty  acids.     Oct.  10. 
„      22,254.  Finkler.      Extraction  of  albumin  from  si 

stances  containing  the  same.     Oct.  13. 
„      22,353.  Lake   (KUmpff).      Serum,  and    method 

producing  the  same.     Oct.  14. 
„      22,392.  Martiuo.     Treatment  of  metallic  compoam 

of  cyanogen.     Oct.  14. 
„      22,710.  Carpenter.      Manufacture  of  sulphocyani. 

of  calcium.*     Oct.  18. 

[C.S.]   25,706  (1901).  Xewton  (Farbeiifabr.  vorm.F.Bay 

nnd  Co.).     Miiuufactnre  and  production    of  plii 

maceutical  compounds.     Oct.  22. 

„      16,855  (1902).    Hanssen.       Process    for    produoii 

medicinal  preparations  of  haimoglobin,     Oct.  22 

XXI.— PHOTOGRAPHY. 

[A.]  21,512.  Grun.  Method  of  taking  three-colour  phoi 
graphic  negatives  without  the  use  of  extranci 
colour-screens.     Oct.  3. 

,,      21,53  7.  Archer.     Surfaces  for  receiving  photograpi 
prints.*     Oct.  3. 

[C.S.]  20,164  (1901).  Askhani.     Printing  photographs 
artificial  light.     Oct.  15. 
,,      22,727(1901).  Newton  (Farbenfiibr.vomi.F.Ba 
und  Co.).     Manufacture  or  production  of  phi' 
graphic  plates  and  papers.     Oct.  22. 
„      17,485  (1902).  Boult(Miley  Colour  Photograph Cc 
Colour  photographs,  and  method  of  making 
same.     Oct.  15. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 

[A.]  21,171.  Hough.     Explosives.*     Sept.  29. 
„      21,189.  Poetter.     Manufacture  of  a  safety  explos  ■ 

or  blasting  substance.*     Sept.  29. 
„      21,546.  Curtie.     Manufactureof  matches  ami  tap - 

covered  with  wax,  paraffin,  stearin,  resinous  gu 

&c.     Oct.  3. 
„      22,540.    Weston.        Explosive   ;r   blasting-pow 

Oct.  16. 
„      22,645.    Schachtebeck.     Manufacture   of  safety  - 

plosives.*     Oct.  17. 
„      22.665.  Walker.     Appliances  for  extracting  mBt( - 

from  dipping-frames.     Oct.  IS. 
[C.S.]  21,621  (1901).  Safety  Explosives,  Ltd.,  and Thier.i. 

Explosives.     Oet.  8. 
„      22.965    (1901^.    Cocking   and   Kynoch,   Ltd. 

plosives.     Oct.  22. 
„      24,917(1901).  Greenwood  and  Bieakspear.    iMai- 

nery  for   loading  cartridge-cases    with   cordite  i 

other  stranded  e.'cplosive  compound.     Oct.  15. 
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SUBSCRIPTIONS  FOR   1903. 

Foreign  and  Colonial  Members  are  reminded  that  the 
subscription  of  25».  for  1903,  payable  on  January  1st  next, 
should  be  sent  in  good  time  to  the  Hon.  Treasurer  (Mr. 
Samuel  Hall),  in  order  to  ensure  continuity  in  the  receipt  of 
the  Society's  Journal.  Any  changes  of  address  to  appear 
in  the  nen-  List  of  Members  now  in  course  of  preparation 
should  reach  the  General  Secretary  not  later  than  January 
15th,  1903. 

COMMUNICATIONS. 
Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Eule  43  of  the  Bye-laws  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  Bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  famished  to  the  author. 


INTEENATIOXAL  CONGRESS   OF  APPLIED 
CHEMISTRY. 

The  attention  of  Members  of  the  Society  is  called  to  the 
fact  that  the  International  Congress  of  Applied  Chemistry 
will  meet  in  Berlin,  during  Whitsuntide  week  of  next  year. 
A  committee  of  this  Society  has  been  formed  to  co-operate 
with  the  other  British  Chemical  Societies  in  endeavouring 
to  secure  an  adequate  representation  of  British  Chemical 
Industry,  and  it  is  requested  that  the  names  of  those  pro- 
posing to  attend  the  Congress  be  forwarded  to  the  General 
Secretary,  in  order  that  a  formal  invitation  from  the 
Organising  Committee  in  Berlin  may  be  sent  to  them. 

The  Congress  will  be  opened  on  .Tune  2nd,  1903.  On 
Wednesday,  June  3rd,  Friday  the  5th,  and  Monday  the 
8th,  meetings  will  be  held  for  the  reading  and  [discussion 
of  papers.  The  subjects  to  be  treated  are  classified  as 
follows  : — 

I.  Analytical    Chemistry.      Apparatus   and    Instru- 

raeuts. 
II.  Chemical  Industry.     Inorganic  Products. 

III.  Metallurgy  and  Explosives. 

IV.  Chemical  Industry.     Organic  Products  ; — 

Subsection  A. — Organic  Preparations,  including 

Tar  Products. 
Subsection  B. — DyestufFs  and  their  Uses. 
V.  Sugar  Industry. 
VI.  Fermentation  Industries  and  Starch  Manufacture. 
VII.  Chemistry  of  Agriculture. 
VIII.  Hygiene.     Chemistry  of   Medicinal  and    Pharma- 
ceutical Products.     Foodstuffs. 
IX.  Photo-chemistry. 

X.  Electro-chemistry  and  Physical  Chemistry. 
XI.  Legal   and    Economic    Questions    connected   with 
Chemical  Industry. 
The  Verein  Deutschtr  Chnmiker,  the  Dcutscher  Bunsen- 
gesellschafl  for  Applied  Chemical  Physics,  and  the  Verein 
JDeutscher  Zuckertechniker,  have  aheady  decided   to  hold 
their  respective  annual  meetings  for    1903    in   connection 
with  the  Congress. 

An  executive  local  committee  will  make  arrangements  for 
the  entertainment  of  visitors  during  their  stay. 

As  formal  inviUitious  should  go  out,  at  the  latest,  this 
autumn,  applications  to  join  the  Congress,  accompanied  by 
a  remittance  of  1/.,  should  be  sent  in  to  the  General 
Secretary  without  delay. 

All  communications  and  questions,  so  far  as  they  cannot 
be  answered  by  the  various  organising  committees,  should 
be  addressed  to  the  Secretary  of  the  Congress,  Dr.  G. 
Palvermacher,  Charlottenburg,  Marchstrasse  No.  21.  The 
formation  of  organising  committees  is  already  in  progress 
in  England,  Belgium,  France,  Italy,  Portugal,  Switzerland, 
Servia,  and  Turkey. 


TECHNOLEXICON. 

The  Verein  Deutscher  Inqenieure  has  undertaken  to 
produce  a  reliable  techuical  dictionary  in  three  languages 
— English,  French,  and  German — and  has  asked  this  Society 
to  furnish  the  names  of  such  scientific  and  industrial  men 
as  are  willing  to  supply  the  technical  expressions  of  their 
own  special  branches  of  industry.  The  assistance  to  be 
rendered  must  be  gratuitous,  as  otherwise  the  expense 
would  be  prohibitive ;  but  no  money  is  asked  for  by  the 
German  Society,  though  it  has  already  spent  considerable 
sums  upon  the  work,  and  has  provided  an  editor.  Dr.  Hubert 
Jansen,  of  Berlin,  with  a  staff,  to  collate  the  materials 
supplied. 

The  Council  of  this  Society  agreed  to  co-operate  in 
the  work,  and  appointed  a  special  committee,  consbt- 
ing  of  the  President,  Hon.  Treasurer,  Drs.  Lewkowitsch, 
Kohn,  Messel,  Redwood,  and  Squire,  and  Messrs.  Beilby, 
Hehuer,  Newlands,  Reid,  and  Watson  Smith  to  decide 
upon  the  form  of  co-operation.  It  has  been  determined  to 
select  one  or  more  representatives  for  each  class  of  the 
Journal  and  Patent  Literature ;  and  the  committee  nov 
asks  for  volunteers  to  undertake  a  class  or  divisiou  of  h 
class.  To  those  who  intimate  their  wish  to  help,  fall 
particulars  of  the  plan  of  the  work,  with  instructions  how 
to  proceed,  will  be  sent.  Offers  of  co-operation  should  be 
addressed  to  the  General  Secretary. 


Cbangrs;  of  9iDlire0£{. 


When  notifying  new  addresses,  members  are  requested  to 
write  them  distinctly,  and  state  whether  they  are  temporar) 
or  permanent.  MultipUcation  of  addresses  is  also  to  bt 
avoided  as  tending  to  create  confusion.  When  sendinf 
subscriptions,  the  use  of  the  form  attached  to  the  appUcatioi 
helps  in  the  verification  of  addresses,  on  which  the  safi 
delivery  of  the  Journal  depends. 


t 


Ablett,   A.   W.,   l/o   Salvador;  Box    1180,   Johannesl 

Transvaal. 
Ashley,    Harrison    E.,    l/o    West    Wareham ;     Box 

Leetouia,  Ohio,  U.S.A.,  Metallurgical  Chemist. 
Brown,   Wm.,  l/o    Urmston;    293,  Great  Clowes   Street 

Higher  Broughton,  Manchester. 
Colquhoun,  W.,  l/o  Grove  Road  ;  Plas  Penyddol,  Bershau 

near  Wrexham.  1 

Eckel,  E.  C,  l/o  Albany  ;  U.S.  Geological  Survey,  WaslJ 

ington,  D.C.,  U.SA.  ^    j 

Ekenberg, Dr.  M.,  l/o  Gothenburg;  Stockholm,  Sweden^/  [ 
Gill,   J.    Arthur,   l/o   Stratford  ;    Glencue,  Meadow  Rotf 

Eusthall,  Tunbridge  Weils. 
Haml)uechen,  Carl,  I'o  Lake  Street;    113,  West   Gorhai 

Street,  iladisou.  Wis.,  U.S.A. 
Holden,  G.  H.,  l/o  Chorlton  ;  Manchester   Oxide  Co.,  Ltd 

Canal  Street,  Miles  Platting,  Manchester.  | 

Iluffmauu,  L.,  l/o    King   Street   West;     4G-48.   Adelaif 

Street  West,  Toronto,  Canada. 
Jones,  Chas.  H. ;  communications,  as  before,  to  Jlinas  i 

RioTinto,  Spain. 
Laing,  Wm.,  l/o  The  Exchange;  22,  Edmund  Street,  Brai 

ford,  Yorks. 
Lecomber,  W.  G.,  I/o  Brooklands  ;    Beech   House,  Asht 

Grove,  Ashton-ou-Mersey,  Cheshire. 
Lee,  Waldemar,  l/o  Passaic ;   Palmcrton,  Pa.,  U,S.A. 
McCrae,   Dr.   J.,   l/o   Glasgow,    East    London    Techjic 

College,  People's  Palace,  Mile  End  Road,  London,  E' 
McMurtrie,  Dr.  Wm.,  l/o  West  81st  Street;  440,  West  E| 

Avenue,  New  Y'ork  City,  U.S.A. 
Meldrum,  And.  N. ;  l/o  Liverpool ;  92,  Bonnymuir  Pla 

Aberdeen. 
Murch,  D.  Wilshin,  I/o  Lostock  Gralam  ;  6,  Victoria  Boi_. 
j  Wednesbury,  Staffs, 
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ilhashy,  Benj.   M.,  l/o  Sycamore  Street;    1325,  Lincoln 

Avenue,  Walnut     Hills,    Cincinnati,    Ohio,     U.S.A., 

Chemist  (Pure  Culture  Yeast  Co.). 
orter,  A.T.,  l/o  Pompton  Lakes;  Haskell,  N.J.,  U.S.A. 
[ratt,  W.  E.,  1  o  Kegent  Street ;  17,  East  Road,  Lancaster. 
iinders,    Warren    W.,    1  o     Greenwood    Avenue ;    Victor 

Ch.  mical  Works,  Chicago  Heights,  III.,  U.S.A. 
ales.  F.   Shillington,    l/o     Sunderland;      "Jev.sey,"    St. 

Barnabas  Road,  Cambridge, 
hwarz,  Dr.  H.  P.,  1  o  New  York  City  ;  c/6  Western  Sugar 

Reiiniug  Co.,  Potrero,  San  Francisco,  Gal.,  L'.S.A. 
ead,  J.  C. ;  all  communications  to  42,  Grove  Green  Koad, 

Leytonstone,  Loudon,  N.E. 
■el,   Thos..  l/o   Greenock  ;  c/o   Colonial  Sugar   Refining 

Co.,  O'Connell  Street,  Sydney,  N.S.W. 
ubbs,  A.  J.,  1  o  Calle  de  Carranza  ;    50,  Calle  de  Ferraz, 

Madrid,  Spain, 
lorason,  Allen   B.,  l/o  Ealing  Dean;   c/o   Spencer,  Chap- 
man, iind  iJessel,  Ltd.,  Silvertown.  London,  E. 
rieg,  Wm.  C.I/o  California  ;  1.54,  Charles  Street,  Boston, 

Mass.,  U.S.A. 
allerstein.   Dr.   M.,    l/o    Worth   Street;    105,  East  91st 

Street,  New  Y'ork  City,  U.S.A. 
ebb,  Jno.  F.,  l/o  Queen  Victoria  Street ;    ao,  Louvaiue 

Road,  St.  John's  Hill.  Clapham  Junction,  S.W. 
U1C0.X,  F.  A..  1  o  The  Oaks  West;    18,  Holmlands  Park, 

Sunderland, 
tton,  T.,  I/o  Bethnal  Green  ;    Fen   Villa,  Queen's  Road, 

Loughton,  Essex. 
UDg,   A.  H.  I.   (of  Chester)  ;    Journals   to   Kapanneu- 

strasse  24,  Greifswald,  Pomerania,  Germany, 
ung,   .Tas.   S.,   l,o  Nicaragua;    Capellitas  Copper     Co., 

Pilciao,  Prov.  de  Catamarca,  Argentine  Republic. 


JBeatbsi* 


ys,  Z.  J.,  Stonehonse,  Barrhead,  N.B. 

Inr,  W.  Cross,  l/o  Turkwa,  Gold  Coast,  West  Africa. 


jv^riurasitlf  ^ertioiu 


Session   1902—1903. 


-.  27,  1902. — Mr.  S.  Hoare  Collins.    "Sugar  in  Turnips.' 
Part  II. 


Nottingham  ^erti'on* 


Sessiox  1902 — 1903. 


.  25,  1902.— Mr.  PI.  S.  Garry.     "Factory  Costs"  (illus- 
trated by  diagrams). 


O^bituarp* 


JOHN  HALL  GLAD.STONE,  D.Sc,  Pn.D.,  F.R.S. 

Member  of  the  SociETr  op  Chemical  Ixdcstry. 

John  Hall  Gladstone  was  born  in  London  in  the 
year  1827.  He  studied  chemistry  under  Thos.  Graham 
at  University  College,  London,  and  under  Liebig  at 
Giessen,  and  soon  began  to  distinguish  himself  by  his 
investigations  in  the  borderland  between  physics  and 
chemistry.  His  first  paper  was  published  in  1845,  and 
was  entitled  "  Contributions  to  the  Chemical  History  of 
Gun-Cotton  and  Xyloidine."  How  early  Gladstone  made 
his  mark  may  be  inferred  from  the  fact  that  he  became 
a  Fellow  of  the  Royal  Society  in  1853.  He  served  on 
the  Council  of  this  Society  in  the  years  1863 — 1864,  and 
again  in  1866 — 1868.  He  was  an  original  member  of 
the  Society  of  Chemical  Industry. 

Gladstone  became  a  Fellow  of  the  Chemical  Society 
in  1848.  and  was  elected  a  member  of  Council  four  years 
later.  From  1850  to  1852  he  was  Lecturer  in  Chemistry 
at  St.  Thomas's  Hospital,  and  in  1874  he  was  appointed 
FuUeriau  Professor  of  Chemistry  at  the  Royal  Institution. 

Dr.  Gladstone  made  an  early  and  suggestive  investiga- 
tion of  the  solar  spectrum,  demonstrating  the  fact  that  the 
spectra  of  the  Fraunhofer  lines  varied  at  sunset  and  at 
sunrise  from  those  observed  at  midday,  and  showed  that 
a  Large  number  of  the  absorption  lines  must  originate  in  the 
earth's  atmosphere.  But  his  greatest  merit  undoubtedly 
lies  in  his  optical  researches  on  the  atomic  refractions 
and  dispersions  of  the  elements.  He  was  one  of  the 
founders  of  Physical  Chemistry  ;  indeed,  it  is  to  him  that 
we  owe  our  conception  of  molecular  refraction.  For  his 
optical  and  electrical  researches,  &c.,  he  received,  iu  1897, 
the  Davy  medal  of  the  Royal  Society.  Amongst  his  less 
known  work,  his  invcstig.ations  in  connection  with  early 
metallurgical  liistory  offer  much  interest.  For  example, 
he  showed  that  the  use  of  bronze  in  Egypt  dated  as  far 
back  as  3700  B.C.,  and  that  not  only  was  this  alloy  used, 
but  that  it  was  of  a  type  common  to  much  later  periods, 
the  ratio  of  copper  to  tin  being  as  9  to  1.  His  scientific 
knowledge  was  on  several  occasions  placed  at  the  disposal 
of  the  country,  e.g.,  when  he  was  a  member  of  the  Royal 
Commission  on  Lights,  Buoys,  and  Beacons  (1859  to 
1862),  and,  a  little  later,  of  the  Gun-Cotton  Committee, 
appointed  by  the  War  Office  (1864—1868).  Dr.  Glad- 
stone was  the  first  President  of  the  Physical  Societv,  in 
1B74,  President  of  the  Chemical  Society  from  1877  to 
1879,  and  he  was  one  of  the  six  past  Presidents  of  the 
Chemical  Society,  with  a  membership  of  over  50  years, 
in  whose  honour  a  banquet  was  given  in  1898.  He 
took  a  keen  interest  in  philanthropic  and  educational 
movements,  and  for  the  long  period  of  21  years, 
beginning  in  1873,  he  rendered  good  service  to  the 
ratepayers  of  London  as  a  member  of  the  London 
School  Board.     His  death  took  place  on  October  6. 

The  following  is  the  high  testimony  of  a  contem- 
porary : — "  Few  men  have  been  so  faithful  throughout 
a  long  life  to  high  ideals,  and  have  at  the  same  time  so 
effectively  promoted  the  welfare  of  humanity." 


il0itrnal  antr  |)afr^ttf  €xti\xatuxt. 
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I.-PLANT.  APPAKATUS  AND  MACHINEEY. 

Engiish  Patents. 
Gases :    Receptacles  fur    Compressed   or   Liquefied  . 

A.  Lange,  Berlin,  Germany.     Eng.  Pat.  19,919,  Oct.   0, 

1901. 
The  receptacles  are  provided  with  safety  devices,  wherein 
the  inner  orifice  of  a  passage  leading  from  the  interior  of 
the  receptacle  to  the  open  air  is  closed  by  a  capsule,  which, 
■when  the  pressure  in  the  receptacle  becomes  excessive,  will 
collapse  and  rupture,  and  thus  provide  an  exit  for  the  gas. 
A  resisting  part  having  a  sharp  edge  may  be  provided  to 
facilitate  the  rupture  of  the  capsule. — K.  X. 

Gases;  Centrifugal  Apparatus  for  Purifyiuc/ .    II.  A 

Humphrey,  Ncrthwich.  Eng.  Pat.  22,131,  >ov.  2,  1901. 
A  CENTRiFnuAL  apparatus  in  which  water  and  the  gases  to 
he  purified  are  brought  into  repeated  or  prolonged  contact, 
A  casing  is  divided  into  two  chambers,  one  of  which  contains 
a  centrrtiigal  fan,  while  the  other  contains  guide  blades 
formiuf  channels  between  the  periphery  .ind  the  intake  of 
the  f.™  ihamber.  The  gas  enters  the  fan  along  witn  a 
water-spray,  and  is  hurled  against  the  interior  of  the  casing, 
whereupon  much  of  both  water  and  gas  are  led  back  to  the 
intake  of  the  fan,  some  of  the  washed  gas  always  passing 
forward  out  of  the  apparatus.  If  it  be  desired  not  to  deliver 
the  washed  gas  under  pressure,  a  turbine  is  arranged  on  the 
shaft  that  carries  the  fan,  and  the  pressure  of  the  gas 
passing  through  the  turbine  is  utilised  to  assist  in  driving 
the  fan.  To  purifv  the  gas  systematically,  it  is  passed 
through  a  series  of  tans,  each  delivering  into  the  next,  while 
water  passes  through  the  series  in  the  opposite  direction.         ^ 

— H.  B. 

ASrating    Liquids  ;    Mcaus  for   .      J.    Gwynne   and    j 

E.  W.    Sargeaut,   Loudon.     Eng.   Pat,  22,666,   ^ov.    9, 
1901.  j 

"  The  combination  of  a  centrifugal  pump,  a  tank  containing    i 
liquid,  a  perforated  delivery  pipe  arranged  below  the  level 
of  the  liquid  in  the  tank,  a  suction  pipe   connected  to  the 
bottom  of  the  tank,  and  a  device  fitted  in   the  suction  pipe    \ 
and   comprising   a  liquid-inlet   nozzle  and   a  surrounding    | 
combining   nozzle,   both   nozzles    being    separated   by   au 
intervening    air  -  inlet    passage    communicating    with   the 
atmosphere  through  a  <toek,"  by  which  arrangement  the 
liqu-'d  is  maintained  in  continuous   flow  from   the  bottom    ; 
of  the  tank,  through  the  aerating  device  and  pump,  to  the 
perforated   horizontal   tube  immersed  in  the  upper  portion 
of  the  liquid.— E.  S. 

purifier;  Liquid .     C.  C.  Clark,  H,  G.  Bleakly,  and 

J.  G.  Carson.  Philadelphia,  Penn.  Eng.  Pat.  14,644, 
July  1,  1903. 
The  invention  consists  of  a  horizontal  cylindrical  vessel 
provided  with  tubes  and  ;irraugements  for  removing  impuri- 
ties in  suspension  n  the  liquid,  for  electrolysing  the  liquid, 
for  getting  rid  of  floaling  matter,  &c. :  the  arrangement 
may  he  used  as  a  feed-water  heater,  when  the  internal 
tubes  are  suppUed  with  exhaust  steam  and  the  feed-water 
circulates  outside. — .1.  W.  H. 

Boiling,  Evaporating,  and  Distilling  Apparatus. 

H.  Untiedt,  Bavaria.     Eng.  Pat.  501  5,  Feb.  27,  1902. 

The  apparatus  consists  of  a  horizontal   cylinder  with  two 

hxeam  jackets,  one  for  the  vapour  space  and  one  for  the 


liquid,  each  having  separate  regulating  valves.  An  agitator 
revolves  on  a  horizontal  axis  and  facilitates  the  evolution 
of  gas;  the  agitator  may  be  a  pipe  worm  supplied  with 
steam  from  the  hollow  rotating  shaft.— J.  W.  H. 

United  States  Patents.  1 

Washing  Gases ;  Apparatus  for .    E.  Theisen,  Badent' 

Germany.     U.S.  Pat.  704,593,  .luly  15,  1902. 

A  noRizoNTALLT-arranged  stationary  casing,  having  open- 
ings in  its  lower  part,  dips  into  a  liquid-container.  Withit 
the  casing  is  a  rotary  horizontally-arranged  cylind.,- 
furnished  with  blades  on  its  exterior.  The  gases  to  b 
washed  are  passed  between  the  casing  and  the  cylindei 
and  meet  with  the  washing  liquid,  which  is  discharged  b 
spraying  devices  located  at  different  points  lengthwise  0 
the  eyhndcr. — R.  S. 

Vapour    Generation  ;    Process  of  ,      A .  Scharffe,' 

Tientsin,  China.  U.S.  Pat.  705,306,  .luly  22,  1902. 
A  Hic.H-boiling  liijuid  is  heated  to  a  temperature  somewbi] 
below  its  boiling  point,  and  then  mixed  with  a  sma 
quantity  of  auothcr  liquid  having  a  boiling  point  below  th 
temperature  to  which  the  first  has  been  raised.  The  laixiu 
takes  place  immediately  before  the  liquids  enter  a  luoto 
The  low-boiling  liquid  is  vaporised,  and  operates  the  mote 
by  the  pressure  generated.  The  high-boiling  liquid  isth^ 
returned  and  reheated  for  use  again. — R.  S. 


i\ 
i[lit 

liii 


Liquefying  Air    or    other    Gases;     Process  of ,  aii 

Cooling  by  Means  thereof.  .T.  F.  Place,  Glenridge,Nj 
U.S.  Pat.  707,633,  Aug.  26,  1902. 
A  SUPPLY  of  dry,  cold  gas,  evaporating  from  an  initij 
charge  of  liquid  air  or  other  liquefied  gas,  is  delivered  to  tl, 
space  to  he  cooled,  ami.  on  being  allowed  to  escape  ther 
from,  is  employed  in  successive  counter-currents  to  col' 
compressed  air  or  gas,  which  is  successively  liquefied  an 
delivered  to  the  liquid  charge,  thus  continuously  replenisl] 
ing  the  latter  and  continuously  supplying  dry,  coli 
evaporated  gas  to  the  counter-currents  ami  the  space  to  I 
cooled.  A  hygroscopic  substance,  preferably  calciu 
chloride,  is  employed  to  absorb  the  moisture  from  tl  ^ 
compressed  air  or  gas  during  the  process  of  cooling  it.     r^ 

— xC.  A.i  B 

Liquid  Air  or  other  Liquid  Gases;    Vessel  for  Holdin 

and  Shipping .    J.  F,  Place,  Glenridge,  N..I.,  U.S..    t 

U.S.  Pat.  707,634,  Aug.  26,  1902. 

The  bottle  or  vessel  is  provided  with  an  impervious  casi 
I    and  lining,    and   a   vacuum   chamber  or  space   is  form 

between  the  casing  (of  material  of  low   heat-conductivit 

and  the  bottle,  or  between  the  casing  and  lining. — B.  A. '. 

II.-FUEL.  GAS.  AND  LIGHT. 

Alcohol  denatured  with  Benzoic  :   Colouring  of  ^—, 
;  Zeits.  f.  Spiritusind.,  1902,  25,  [42],  450. 

i    In  1899  the   German  Government   allowed  alcohol  to 
den.at'ured  with  a  mixture   of  2  per  cent,  of  benzene  s 
li  per   cent,  of  the  ordinary  denaturing  agent   instead? 
i    2i  per  cent,  of  the  latter.      As   spirit    thus   denatured* 
i    only  suitable  for  motors,  and  not  for  domestic  purpo: . 
j    it  w"a8  found  advisable  to  distinguish  it  from  the  ordir  ' 
'    denatured  product  by  giving  it  a  bluish  tint.     It  has  thi- 
fore  been  enacted  (Sept.  1902)  that  there  shall  also  be  1 
!     addition    of  0-25   litre  of  a  solution  of  Crjstal  Violei' 
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10  litres  of  the  alcohol.  This  Crystal  Violet  solution  is  to 
msist  of  0-4  grm.  of  Hexamethylpararosaniline  dissolved 
a  litre  of  spirit  containing  at  least  85-6  per  cent,  of 
eohol  by  weight.  On  evaporating  100  c.c.  of  the  solution 
,  lOO'  C.  the  residue  should  not  be  more  than  45  mgrms. 
or  less  than  40  mgrms.  The  solution  must  also  remain 
ear  on  dilution  with  water  to  400  times  its  volume. 
be  dyestuff  is  stated  to  impart  a  pronounced  bluish  tint 
.  solutions  containing  only  1  part  in  1,000,000. — C.  A.  M. 

English  Patents. 

unl-    or    the    like     Fuel-Cakes  ;    ilanvfacturing    . 

H.  Schild,  Rendsburg,  Germany.  Eng.  Pat.  23,260, 
Nov.  18,  1901. 

uocND  coal  or  the  like  is  mixed  with  the  viscous  liquid 
itaiued  by  introducing  oxygen  or  air  into  the  lye  from 
e  sulphite  cellulose  manufacture,  and  the  mixture  is 
oulded  into  briquettes,  which  are  heated  gradually  to 
,0'— 450=  C— H.  B. 

lie/.  Artificial;  Apparatus  for  Use   in   the  Manufarture 

of  .     The   Star  Patent  Fuel  Co.,   Ltd.,  and   T.   E. 

Heath,  Carditf.     Eng.  Pat.  23,943,  Nov.  25, 1901. 

iiAiL  coal  of  different  kinds,  contained  in  separate  hoppers, 
ch  of  which  can  be  independently  controlled  by  meaus  of 
iliding  door,  is  discharged  in  the  desired  proportion.*  into 
receptacle,  from  which  an  elevator  conveys  the  mixture 
a  disintegrator.  Into  the  same  disintegrator  crushed 
oh  is  delivered  in  the  desired  proportion  by  .an  elevator 
im  a  separate  hopper,  the  discharge  of  which  can  be 
Dtrolled  by  a  slidiug  door.  The  mixture  is  then  conveyed 
a  series  of  closed  horizontal  cylinders,  within  which  are 
volving  stirrers  ;  hot  gases  from  a  furnace  are  fed,  or 
■ced  by  steam  injectors,  through  the  cylinders,  and  any 
latilised  matters  are  caught  by  the  cold  mixture  entering 
■  upper  cylinders.  The  heated  mixture  drops  down  a 
ised  shoot  from  the  lower  cylinders  into  an  elevator, 
lich  conveys  it  to  the  fuel  press. — H.  B. 

ineralt  Vcqet!^!^  and  Animal  Stihstunces  [Peat,  c^'c]  ; 
Apparatus   fur    the    Extraction    of    Water    and    other 

Fluid  from' .     G.  B.  Schweriu.     Eng.  Pat.  22,301, 

Sov.  5, 1901. 

See  under  XI.  A.,  page  1335. 

Peat  Briquettes  ;  Manufacture  nf .     E.  Ilelbing, 

Hamburg.     Eng.  Pat.  25,616,  Dec.  14,  1901. 

E  U.S.  Pat.  700,421  ;  this  Journal,  1902,  851.— H.  B. 

mbustion  of  Coals  and  Preventing  Black  Smoke  Issuing 

'herefrom  ;   Composition  for  Promoting  the .     H.  J  . 

ind  H.  \V.  McBride,  Belfast.  Eng.  Pat.  17,776,  Aug.  13, 
1902. 

SIMON  salt,  14  cwt. ;  hydrated  sulphate  of  lime,  25  cwt. ; 
1  ground  coke  or  coal,  3^  cwt.,  are  mixed  together, 
■out  28  lb.  of  this  composition  are  sprinkled  over  each 
of  loal,  which  is  then  douched  with  water  and  allowed 
^taud  for  at  least  two  hours  before  being  burned. — H.  B. 


-,   and   Apparatus  employed  in 
H.    Schill,    Hyde.      Eng.    Pat. 


s  ;  Manufacture  of  — 
uch  Manufacture.  C. 
:2,349,  Xov.  G,  1901. 
•uovESTENTS  on  Lanc's  Eng.  Pat.  17,762  of  1900  (this 
irnal,  1901,  1101).  The  gas  leaving  the  generating 
ut  is  led  into  a  gas-holder  large  enough  to  contain 
the  gas  produced  in  one  cycle  of  operations,  and 
^he  end  cf  the  "  make,"  it  is  forced  back  through  the 
andescent  fuel  in  the  generator,  and  thence  to  the  main 
-holder.  In  this  way  condensable  hydrocarbon  vapuurs 
ich  may  be  present  in  the  gas  are  converted  into 
.  manent  gases. — H.  B. 

.  etglene  Gas-producing  Apparatus.     B.  Guigue,  Storring- 

on,   Sussex.      From    A.   Bonelly,  Tarascon-sur-Rhone, 

•>ance.    Eng.  Pat.  S779,  April  15,  1902. 

.  automatic  carbide-feed  apparatus  of  the  central  hopper 

1  e,  in  which  the  hopper  is   carried  by   the  rising  holder 


bell.  The  charging  aperture  of  the  hopper  is  closed  by 
means  of  a  cock  having  a  large  plug  in  which  several 
cavities  are  provided,  these  cavities  being  in  such  positions 
that  small  portions  of  carbide  can  be  introduced  from  an 
open  funnel  on  the  top,  into  the  hopper,  by  revolving  the 
plug,  without  setting  up  any  communication  between  the 
hopper  and  the  outer  air.  The  feed  is  effected  by  a  mov- 
able mushroom-valve  of  the  usual  patiern.  The  water  of 
the  holder  seal  is  separate  from  that  used  for  decomposition 

— E.  H.  L. 

Incandescent  Lamp  for  Use  with  Vaporised  or  Gasified 
Liquid  Fnel.  A.  Meeuen,  Berlin.  Eng.  Pat.  5u84, 
Feb.  28,  1902. 

A  f  L'si'ENDED  lamp  for  use,  preferably,  with  spirit,  having 
a  horizontal  vaporising  tube,  provided  with  peiforated 
metal  wings,  arriinged  in  the  lower  part  of  a  draught 
chimney  of  comparatively  large  dimensions. — ^H.  B. 

United  States  Patents. 

Fuel,  Artificial ;  Process  of  Manufacturing .  [Fire- 
lighters.] C.  J.  Holmes,  San  Francisco.  U.S.  Pat. 
710,5BO,  Oct.  7,  1902. 

Dried,  granulated,  combustible  substances,  such  as  coal, 
wood,  S;c.,  are  saturated  in  the  cold  with  a  liquid  hydro- 
carbon. A  fusible,  combustible  substance,  such  as  resin,  is 
melted  and  added  to  the  mixture,  contained  in  a  closed 
vessel,  and,  after  thorough  mixing,  the  product  is  cast  or 
pressed  into  blocks,  briquettes,  &c. — H.  B. 

Fuel    Briquette ;    Artificial    .       W.     A.     Kiinemau, 

j\  ssiguor  to  International  Fuel   Co.,  Chicago.     U.S.Pat. 
711,166,  Oct.  14,  1902. 

Bones  and  cartilaginous  biitchers'-waste  are  treated  with 
steam  under  pressure,  and  the  crude  glutinous  extract, 
after  separation  of  the  grease,  is  mixed  with  fiuely-divided 
c.'irbonaceous  material.  The  mixture  is  then  moulded  into 
briquettes,  and  dried.  The  agglutinating  material  may  be 
rendered  insoluble  by  treating  it  with  chlorine  gas  and 
sulphate  of  iron. — H.  B. 

Fuel;    Artificial   .      W.    A.    Koneman,    Assignor   to 

International   Fuel  Co.,   Chicago.     U.S.   Pat.   711,187, 
Oct.  14,  1902. 

Non-coking  coal,  such  as  anthracite,  and  coking  coal  are 
ground  together,  mixed  with  an  agglutinating  material, 
and  formed  into  briquettes.  The  agglutinating  material 
serves  to  bind  the  particles  together  until  they  are  entangled 
and  held  together  by  the  coke  formed  from  the  coking  coal 
during  the  initial  combustion.  As  a  binding  material,  the 
insiiluble  ghitinous  substance  mentioned  iu  the  preceding 
abstract  is  preferred. — H.  B. 

Combust ilile  from  Petroleum,  Sulphuric  Acid,  and  Lime; 

Process  of  Manufacturing  a  Solid .     J.  C.  Berntrop 

and  JI.  L.  Q.  van  L.  Hulsebosoh,  Amsterdam.     U.S.  Pat. 
711,380,  Oct.  14,  1902. 

Rosin  is  dissolved  in  warmed  crude  petroleum,  "  enough 
sulphuric  acid  to  decompose  the  rosin"  is  added,  and  the 
whole  is  heated  to  boiling.  The  blackened  plastic  mass  i.s 
then  mi.xed  vigorously  with  moist  slaked  hme,  and  is  made 
into  briquettes,  either  with  or  without  the  addition  of  peat 
or  coal. — H.  B. 

Coke  Oven  ;  Retort .    J.  F.  Wilcox  and  I).  E.  Wagener 

Assignors  to  Retort   Coke  Oven  Co.,  Cleveland,  Ohio. 
U.S.  Pat.  711,268,  Oct.  14,  1902. 

A  KETORT  coke  oven,  heated  by  gas  in  the  presence  of 
heated  air,  in  which  the  flues  tor  the  intake  of  the  hot 
air  and  for  leading  off  the  products  of  combustion  are 
arranged  across  the  top  of  the  oven,  and  the  combustion 
chambers  are  placed  near  the  upper  part  of  the  oven,  so 
that  the  expansion  due  to  heat  in  the  tlues  and  chambers 
i  may  take  place  without  injury  to  the  retorts  or  their 
substructure. — H.  B. 
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Retort  Gas-Furnace.    F.  Bredel,  Milwaukee,  Wis. 
U.S.  Pat.  704,504,  July  15,  1902. 

The  furnace  is  flanked  on  each  side  with  a  regenerator  or 
recuperator,  while  above  it  are  arranged  nine  retorts  in 
three  vertical  sets  of  three  each.  On  the  under  side  of  the 
outer  two  of  the  lowest  retorts  .re  fitted  protecting  blocks. 
There  ;ire  three  supplies  of  air  :  the  primary  air  supply  is 
delivered  to  the  space  below  the  tire  grate,  the  secondary 
air  aujiply  is  delivered  to  ducts  opposite  to  the  gas  outlets 
from  the  furnace,  so  as  to  complete  the  combustion  of  these 
gases,  and  the  third  or  auxiliary  supply  enters  through 
ducts  situated  beneath  the  blocks  supporting  the  retorts, 
and  is  intended  to  keep  these  blocks  cool. — K.  S. 

Bvnscri  Burner.     W.   Kappei,  Berlin.     U..S.  Pat.  706,830, 
Aug.  12,  1902. 

See  Eug.  Pat.  18,260  ;  this  Journal,  1902,  331.— R.  S. 

Furnace.     J.  Reagan,  Philadelphia.     U.S.  Pat.  707,157, 
Aug.  19,  1902. 

To  take  air  from  the  ash-pit  or  the  outside  of  the  furnace 
to  any  desired  part,  and  to  enable  the  air  passages  to  be 
kept  clear,  hollow  blocks  are  provided  which  may  be 
removed  and  replaced  either  singly  or  in  quantity  without 
interfering  with  the  operation  of  the  furnace.  Each  block 
has  a  vertically-disposed  tapering  passage  extending 
through  its  body,  with  an  opening  at  the  upper  end,  and  an 
inclined  outlet  to  deliver  air  into  the  combustion  space 
abote  the  fire. — K.  S. 

Furnace.     .J.  Reagan,  Philadelphia.     U..S.  Pat.  707,158, 
Aug.  19,  1902. 

Blocks  similar  to  those  described  in  the  preceding  abstract 
are  employed  for  introducing  superheated  steam  and 
highly-heated  air  to  furnaces. — K.  S. 

Ove>i  or  Furnace.     J.  W.  Lewellen,  Philadelphia. 
U.S.  Pat.  710,284,  Sept.  30,  1902. 

A  FUKX.iCE  having  a  combustion  chamber  divided  in  two 
by  a  wedge-shaped  partition,  a  receptacle  in  which  to  bum 
oil  at  the  bottom  of  the  chamber,  and  lateral  jiassages  in 
the  walls  of  the  combustion  chamber  to  admit  air  by 
natural  draught  to  the  flame. — H.  15. 

Burner ;  Dunsen .     W.  Kappei,  Berlin.     U.S.Pat. 

700,830,  Aug.  12,  1902. 

See  Eng.  Pat.  18,260  ;  this  Journal,  1902,  331.— R.  .S. 

Burner  ;  Oil .     S.  M.  Trapp,  San  Diego,  Cal. 

U.S.  Pat.  709,941,  Sept.  30,  1902. 

Two  branches  of  an  air-  and  ste.am-supply  pipe  are  bent  so 
as  to  discharge  directly  towards  each  other.  In  the  mouths 
of  the  brunches  are  arranged  shelves,  over  which  oil  flows. 
The  two  currents  of  mixed  steam,  air,  and  oil  are  ignited, 
and  are  driven  against  each  other  so  as  to  produce  an 
intense  heat  at  a  point  midway  between  the  mouths  of  the 
two  branches. — H.  B. 

Burner  ;  [Oil-']  .     J.  L.  Jones,  jun.,  Dallas,  Texas. 

U..S.  Pat.  710,276,  Sept.  30,  1902. 

An  atomising  burner  for  use  in  boilers,  &c.,  comprising  a 
conical  funnel  directed  horizontally  into  the  combustion 
chamber  ;  a  steam-nozzle  projecting  into  the  small  end  of 
the  funnel ;  an  air-inlet  in  the  wall  of  the  funnel ;  an  oil- 
nozzle  projecting  through  the  wall  of  the  funnel  from 
above  :  a  steam-jacketed  oil-supply  pipe,  having  a  small 
hole  for  the  admission  of  steam  to  the  interior  of  the  pipe  ; 
and  pipes  connecting  the  steam-jacket  with  the  steam- 
nozzle  and  with  the  steam  space  of  the  boiler. — H.  B. 

Burner  ;  Cntde-Oil .     J.  B.  Seeger,  Dallas,  Texas. 

U.S.  Pat.  710,718,  Oct.  7,  1902. 

CitUDE  oil  is  fed  into  a  chamber,  whence  it  is  carried 
forward  by  a  blast  of  steam  through  a  revolving  fan-wheel 


into  a  spherical  atomising  chamber.  A  narrow  neck,  con- 
taining a  ball-shaped  spreader,  connects  the  atomising 
chamber  with  a  crescent-shaped  mixing  chamber,  having 
converging  outlet-jets  for  the  mixture  of  oil  and  steam. 
An  air-box  extends  transversely  through  the  mixing 
chamber,  its  mouth  opening  in  the  same  direction  as  the 
outlet  jets,  and  the  suction  caused  by  the  steam  and  oil, 
issuing  from  the  latter,  draws  in  air  to  be  mingled  with  the 
mixture. — H.  B. 

Gas-Filler.     B.  W.  Harris,  Wavelaud,  Ind.     U.S.  Pat. 
707,774,  Aug.  26,  1902. 

Tke  filter  consists  of  two  short  pipes  arranged  in  the  pipe- 
line  of  the   gas,   with   a   central   plug  cutting  off  direct 
communication   between    the   two    portions.     Surroundino 
these   pipes   is    a   casing   having   a  number  of  horizontal  _ 
annular  partitions  carrying  the  filtering  material,  such  asiA 
cotton.     The  gas  enters  one  pipe,  passes   through  perfora^'W'' 
lions  to  the  outer  casing,  and,  after  passing  upwards  through 
the    filtering    material,   re-enters    the     pipe   Hue   through 
perforations  in  the  other  pipe. — R.  S. 

Gas  and  Air  Mirer.  S.  Broichgans,  Assignor  to  tlit 
Perfect  Gas  Machine  Co.,  ililwaukee.  Wis.  U.S.  Pat. 
708,308,  Sept.  2,  1902. 

An  apparatus  for  mixing  air  with  the  gas  or  vapour  fron- 
gasolene,  for    the    production   of  gas   of  uniform  candle 
power.     Within  a  easing  provided  with   inlet  pipes  for  an 
;iud  for  gasolene  vapour,  and  an  outlet  pipe  for  the  gaseout 
mixture,  is  a  suspended  float,  pivotally  attached  to  a  lever 
the  free  end  of  which  is  connected  to  a  valve  on  the  air- 
inlet   pipe.      While   vapour  of  the  "desired  richness"  i^.Ji  ' 
passing  through  the  apparatus,  tlie  air  valve  remains  closed '  ■  . 
but  if  the  density  increases,  the  float  rises,  causing  the  level   ■'  ' 
to    rise  and  lift   the   air-valve,   admitting  sutficieut  air  t< 
reduce  the  density  of  the  gaseous   mixture  to  the  exteu  ..^ii 
reijuired. — H.  B.  ]  ^t 

Carbureller.     E.  Boiichaud-Praceiq,  Angouleme,  France. 
U.S.  709,866,  .Sept.  30,  1902. 

.V  Cj4KBURETTn{(i  Vessel  is  filled  with  absorbent  material 
saturated  with  hj'drocarboii,  but  pervious  to  air.  Dowi 
the  centre  of  the  vessel  passes  a  very  long  outlet-cocl 
consisting  of  two  concentric  tubes,  the  outer  one  bein; 
stationary  and  having  a  slut  throughout  its  length  in  th 
form  of  a  helix  of  one  turn,  and  the  inner  one,  which  form 
the  rotating  plug,  having  a  vertical  slot.  The  crossing  o 
the  helicoidal  slot  with  the  straight  slot  determines  thelev< 
of  the  opening  between  the  interior  of  the  carburetter  an 
the  hollow  rotatable  plug,  and  by  turning  the  latter,  tb 
height  of  the  opening  can  be  varied.  Air  entering  thf 
carburetter  flows  down  through  the  absorbent  material,  an 
the  carburetted  air  leaves  the  apparatus  through  the  hoUov 
plug,  the  depth  of  absorbent  material  through  which  th 
air  passes  being  determined  by  the  position  ot  the  plug- 

— H.  B. 

Acetylene  Gas  Generator.  G.  G.  Smith,  Florence,  Ital,' 
U.S.  Pat.  reissue  Xo.  12,041,  Sept.  30,  1902;  origini 
Xo.  660,169,  Oct.  23,  1900. 

See  Eng.  Pats.  23,309, 1899,  and  12,240,  1900  ;  this  Jonra^^ 
1900,  137  and  1001.— F.  H.  L. 


Acetylene  Gas  Generator.     J.  Ledru,  Baseeles,  Belgium, 
U.S.  Pat.  710,159,  .Sept.  30,  1902. 

An  automatic  water-to-carbide  apparatus  working  on  tl 
flooded-compartment  system.  The  water  used  for  decou 
position  is  stored  in  a  vessel  bolted  to  the  side  of  the  hcldi 
tank  and  immediately  over  the  carbide  container.  Wbt 
the  bell  falls  to  a  certain  position,  a  needle-valve  in  the  pij 
communicating  with  the  carbide  container  is  opened,  ar 
water  flows  into  the  bottom  of  the  container  in  quantii 
suflicient  to  attack  the  carbide  held  in  two  or  three  of  tl 
superposed  trays.  Automatic  clutch  gear  is  fitted  to  tl 
lever  rising  from  the  bell,  so  that  while  the  holder  is  free  ' 
rise  or  fall  to  its  full  extent,  the  valve  is  only  moved 
sutiicient  distance  to  open  or  close  the  water  inlet. — F.  H. . 


Nov.  15, 1902.1 
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Acetylene  Gas  Lamp.     A.  K.  Jliller,  Xew  York.     U..S.  Pat. 
710,203,  Sept.  30,  1902. 

An  automatic  wiiler-to-carbide  apparatus  intended  primarily 
for  vehicular  purposes.  The  generator  consists  of  a  pair  of 
tall  cylindrical  vessels,  one  contaiuin"  a  cartridge  of  carbide, 
and  the  other  water.  They  are  connected  at  the  top  and 
bottom,  the  lower  connection  serving  to  lead  water  to  the 
carbide,  and  the  ujiper  to  introduce  gas  into  the  upper  part 
of  the  water  store,  which  acts  as  a  hoUlcr.  The  cock  on  the 
water-inlet  and  a  gas  cock  on  the  tube  leading  to  the  burner 
ire  joined  together  so  that  one  movement  operates  both. 
The  water  is  made  to  saturate  an  annular  jacket  of  porous 
ibrous  material,  from  tlie  inner  wet  surface  of  which  it 
lenetrates  to  the  carbide.  Traps  are  fitted  in  the  water 
jvliuder  to  prevent  trouble  if  the  apparatus  is  accidentally 
inverted. — F.  II.  L. 

AcetyUtie  Gas    Lamp.     A.  K.  Miller,   Waterburv,   Conn. 
U.S.  Pat.  710,204,  Sept.  30,  1302. 

\s  automatic   two-cylinder  apparatus    for    portable  work,   1 
generally  resembling  that  described  in  the  previous  speciti-   \ 
■ation.     The   same  cock  which   governs   the  water  supply   ! 
md  regulates  the  consumption  of  gas  has  a  long  tapering 
)lug  held  against  its  seat  by  means  of  a  spring.     The  thin   ! 
;nd  of  the  plug  extends  into  the  gas  leading  tube  so  that 
he  acetylene   presses  against  it ;  if,  then,  the  pressure  in   i 
be   apparatus  rises  undesirably,  the  plug  is  forced   away 
rom  its  seat,  and  gas  escapes  into  the  air. — F.  H.  L. 

Acetylene   Gas  Generator.     C.   W.  Beck,   New  York,  and   ' 
W.  G.  Homan,   Merideu,  Conn.,  Assignors  to   E.  Miller   , 
and  Co.,  Meriden,  and  The  Acetylene  Generator  ilanu-   ' 
facturing  Co.  of  West  Virginia,   New  York.     U.S.  Pat. 
710,5.59,  Oct.  7,  1902. 

V  CAitniDE-FEKD  table  lamp,  in  which  the  feed  is  governed 
)y  the  gas  pressure.     The  lamp  is   outwardlj'  the  same  in   , 
;hape  as  a   petroleum   lamp,  the  stand   being  the  carbide   j 
lolder,   and    the   upper   hemispherical   portion   the    water 
eservoir.     Concentrically  within  the  latter  is  a  horizontally   ! 
lisposed  collapsible   chamber,  which  is  contracted  in  size   | 
ly  the  action  of  a  coiled  spring,  but  expanded  by  the  gas 
ising  from   the  decomposing  vessel.     The   movable  part  of  i 
he  chamber  carries  a  vertical  rod   with  a  conical  valve  at   | 
ts  lower  extremity,  and  this,  descending  as  the  chamber 
oUapses,  opens  the  carbide  feed.     The  chamber  c-ommuni- 
ates  with  the  burner  through  a  flexible  pipe  and  a  needle   1 
alve,  which   is   operated   by   hand    through   a   horizontal 
pindle.     This  latter  carries  a  cam  and  lever,  so  that  when   j 
;as  is  shut  off,  the  movable  side  of  the  collapsible  chamber   i 
i  held  up,  and  the  carbide  feed  valve  is  kept  shut. — F.  H.  L. 

icetylene    Gas  Generator.      W.   J.   Loyer,   San   ilarcos, 
Texas.     U.S.  Pat.  710,874,  Oct.  7,  1902. 

L  CAREIDE-FJJED  apparatus  of  the  central  hopper  type,  with 
he  hopper  carried  by  the  bell.  Below  the  mouth  of  the 
lopper  is  a  hanging  open-ended  conical  tube,  which  dips 
lelow  the  water  m  the  generator.  This  is  conaerted  with 
be  rest  of  the  storage  space  by  means  of  a  pipe  bearing  a 
ock,  so  that,  on  closing  the  cock,  gas  cannot  escape  when 
he  hopper  is  being  refilled.  The  feed  is  effected  by  a 
lushroom  valve  supported  on  a  vertical  stem,  which  is 
rrested  in  its  donuward  motion  by  touching  a  carbide 
istributing  plate  when  the  bell  descends.  The  distributing 
late  can  be  given  a  lateral  movement  by  a  band-worked 
iver  in  order  to  agitate  the  decomposing  carbide. — F.  H.  L. 

icetylene   Gas  Generator.      P.    P.   and   J.   J.    Reynolds, 
Laporte,  Texas.     U.S.  Pat.  711,346,  Oct.  14,  1902. 

i  CAiuiiDE-FEED  apparatus  of  the  central  hopper  type,  in 
■hich  the  carbide  container  is  carried  by  the  rising  bell, 
'he  mouth  of  the  hopper  is  closed  by  a  cylindrical  plunger, 
'hich  is  lifted  off  its  seat  as  the  bell  falls.  The  water 
sed  for  decomposition  is  distinct  from  that  employed  for 
ealing  the  bell,  a  Hoat  working  in  a  lateral  tube  serving 
3  show  the  quantity  of  hquid  in  the  apparatus. — F.  H.  L. 


Lamp  ;  Carburetfing  [Incandescence"]  .     G.  Wedder- 

burn,  Dunn  Loring,  Va.     U.S.Pat.  707,190,  Aug.  19,  1902. 

An  incandescence  lamp  (e.g.,  for  street  lighting)  wherein 
air  is  drawn,  by  the  draught,  over  gasolene  contained  in 
the  lamp-base,  and  the  combustible  mixture  rises,  without 
further  access  of  air,  through  a  tube  to  the  burner  top,  the 
latter  being  enclosed  in  a  globe  which  is  closed  at  all  points 
except  the  outlet  end  of  the  chimney. — H.  B. 

Lamp  ;  Incandescent   Oil .     E.  E.  Flora,   Assignor  to 

T.  J.  Lovett,  Chicago.     U.S.  Pat.  711,153,  Oct.  14,  1902. 

An  incandescence  oil  lamp  of  the  circular-wick  type,  in 
which  the  central  air  current  issues  through  perforations 
in  a  tubular  extension  of  the  inner  wick  tube,  which  rises 
above  the  top  of  the  wick  ;  and  the  air,  mingled  with  the 
vapour  distilled  from  the  wick,  passes  through  a  perforated 
tubular  l)urner-fop  surrounding  the  wick  tubes,  and  burns 
beneath  a  mantle.  Additional  air  supplies  enter  the  burner 
tube  through  perforations  in  its  lower  part,  and  an  upward 
current  of  air  is  directed  into  the  mantle  by  means  of  a 
conical  hood  loosely  surrounding  the  burner-top. — U.  B. 

Lamp  ;  Mercury-V.ipour .     yVacmtm  Jacket.~\    H.N. 

Potter,  Assignor  to  G.  Westinghouse,  both  of  Pittsburg, 
Pa.     U.S.  Par.  707,975,  Aug.  26,  1902. 

All  the  luminous  effects  of  a  gas  or  vapour  rendered  and 
maintained  incandescent  by  the  electric  current,  may  be 
utilised  by  shutting  off'  the  current  from  the  central  portion 
of  the  gas  or  vapour,  and  confining  its  action  to  a  path  in 
the  form  of  an  annulus  surrounding  it.  The  .apparatus  is 
described  in  the  patent,  the  abstract  of  which  follows  ;  this 
patent  forms  a  division  of  the  present  one. — G.  H.  B. 

Lamp;  Mercury-Vapour .     [^Vacuum Jacket.']    H.N. 

Potter,  Assignor  to  G.  Westinghouse,  both  of  Pittsburg, 
Pa.     U.S.  Pat.  707,976,  Aug.  26,  1902. 

The  gas  or  vapour  electric  lamp  consists  of  a  tube  con- 
taining a  material  or  materials  (mercury  vapour)  to  be 
rendered  incandescent,  and  at  one  end  of  it  is  a  cooling 
chamber  which  has  a  narrowed  extension,  at  the  mouth  of 
which  one  of  the  electrodes  is  located.  The  tube  is  sur- 
rounded for  the  remainder  of  its  length  by  a  vacuum 
chamber,  in  which  is  a  heater,  the  operation  of  which  is 
automatically  interrupted  by  the  lighting  current.  It  is 
stated  that  "  experience  has  shown  that  the  efficiency  of 
lamps  of  this  class  depends  largely  on  the  ratio  of  the 
cross  sectional  area  of  the  path  of  the  electric  current  to 
the  surface  of  the  tube  in  which  the  mercury  vapour  is 
hermetically  enclosed." — G.  H.  h. 

Incandescent   Electric  Lamps  of  Eclalively  Low  Voltage  ; 

Metiiod  of  Exhausting  .     S.  E.   I>oane,  Marlboro, 

Mass.,  Assignor  to  the  Bryan-ilarsh  Co.,  New  York. 
U.S.  Pat.  710,099,  Sept.  30,  1902. 
The  process  consists  in  first  exhausting  the  lamp  by  a 
vacuum  pump ;  second,  generating  a  gas  within  the  bulb 
{e.g.,  by  means  of  amorphous  phosphorus)  ;  third,  passing 
an  electric  current  through  the  filament  to  heat  it  to  incan- 
descence ;  and  finally,  passing  an  additional  current  of 
higher  voltage  directly  througii  the  gases  in  the  vacuous 
space  (by  means  of  a  third  leading-iu  wire),  so  as  to  effect 
an  electro-chemical  action  for  the  dissipation  of  the  gas. 

— H.  B. 

Incandescent  Electric  Lamps;  Method  of  Exhausting . 

S.  E.  Doane,  Marlboro,  Mass.,  Assignor  to  the  Bryan- 
Marsh  Co.,  New  Y'ork.  U.S.  Pat.  710,186,  Sept.  30, 
1902. 

A.v  electric  lamp  of  relatively  low  voltage  is  exhausted  by 
first  withdrawing  the  air  through  a  tube  common  to  it  and 
to  a  lamp  of  high  voltage  ;  second,  forcing  a  gas  into  both 
lamps  for  the  purpose  of  further  perfecting  the  vacuum  by 
electro- qhemical  means  ;  and  third,  heating  the  filaments  of 
both  lamps  by  currents  of  low  and  high  voltage  respectively, 
until  the  required  degree  of  exhaustion  is  attained.  Though 
the  voltage  in  the  first  lamp  is  insutficieni  to  effect  the 
electro-chemical  change,  the  reaction  takes  place,  producing 
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a  Tacuam  in  the  high-voltage  lamp,  whereby  the  gas  is 
withdrawn  from  the"  low-voltage  lamp  through  the  tube 
connectiug  the  two  bulbs. — H.  }i. 

Mantle  for  Incandescent  Gas  Lamps.  O.  Kaufmann, 
Assiguor  to  D.  Otteiisoser,  Xew  York.  C.S.  Pat.  708,812, 
Sept.  9,  I90a. 

A  DOUBLE  mantle,  consisting  of  one  mantle  inserted  within 

another.—  H.  B. 

III.-DESTRUCTIVE  DISTILLATION, 
TAR  PRODUCTS,  PETROLEUM. 

Petroleum  Oil  Field ;  The  Bcaimont  (  Texas') R.  T. 

Hill.     ,r.  Franklin  Inst.,  154,  [4],  a63— 281.     CSeethis 

Journal,  1902,  1228.) 
The  oil  is  closely  associated  with  certain  anticlinal  or  qua- 
quaversal  mounds,  and  hot  water  and  beds  of  sulphur  are 
said  to  underlie  the  oil  in  places.  From  these  considi-rations 
and  the  fact  that  the  temperature  of  110°  C.  was  exhibited 
by  the  oil  in  the  original  Lucas  well,  the  author  considers  it 
probable  that  the  oil  was  not  formed  in  situ,  but  has  been 
transported  by  hydrostatic  pressure,  along  lines  of  structural 
weakness,  from  greater  deptlis,  until  it  encountered  the 
impenetrable  strata  now  capping  the  oil  pools  at  t^pindle 
Top  Hill  and  other  oil  cCQtres  in  this  district,  the  under- 
lying deposits  of  salt  and  dolomite  having  been  crystallised 
from  saturated  solution  in  the  said  water. — C.  S. 

ExGLisii  Patent. 

Asphalt;    Production   of   Artificial    .        B.   Hermes, 

Guben,  Germiiny.  Eng.  Pat.  10,423,  May  6,  1902. 
A  MixTUKE  of  11  parts,  by  weight,  of  tar  and  two  parts  of 
resin,  is  melted,  and,  alter  the  addition  of  one  part  of 
sulphur,  is  heated  beyond  the  melting  point  of  the  latter 
ingredient.  Combination  occurs,  and  when  the  mass  has  i 
become  thick  and  brown,  11  parts  of  powdered  lime  are 
added.  The  resulting  product  forms  a  brown  transparent 
resinous  mass,  insoluble  in  water,  and  suitable  for  replacing 
asphalt. — C.  S. 

United  States  Patent. 

Ammonia  Still.     G.  Stroh,   Assignor   to  G.  Osius,  Detroit, 
Mich.     U.S.  Pat.  710,221,  Sept.  30,  1902. 

The  still-column,  adapted  for  continuous  working,  contains 
a  number  of  superimposed  circidar  pans,  of  which  the  upper 
portions  are  so  constructed  that  ascending  gases  are  forced 
■  to  traverse  the  liquor  in  each;  and  the  lower  portions  so  as 
to  form  the  sides  of  the  upper  part  of  a  well  containing  milk 
of  lime,  with  which  the  descending  liquor,  deprived  above  of 
free  ammonia,  mingles.  Steam  is  mjected  into  the  well, 
liberating  ammonia  from  the  liquor  and  heating  the  column, 
which  remains  comparatively  cool  at  the  top,  into  which  a 
continuous  stream  of  fresh  liquor  flows  as  the  spent  liquor 
is  discharged.  The  ammoniacal  vapours  pass  from  the  top 
of  the  column  into  a  condenser,  about  midway  in  the  coil  of 
which  communication  is  made  with  a  pipe,  passing  down- 
wards and  then  upwards  to  form  a  water  seal,  and  entering 
the  column  at  a  certain  distance  from  the  top,  discharging 
into  it  the  cool  liquid  (containing  ammonia)  from  the  con- 
denser. Thus,  the  discharge  from  the  bottom  of  the 
condenser  is  obtaintd  of  high  strength. — E.  S. 


lY.-COLOURING  MATTERS  AND 
DYESTUFFS. 

Dibenzylideneacetone  and  Triphen i/lmethane.     A.  Baever 
and  V.  Villiger.     Ber.,  1902,  35,  3013—3033. 

Teiphenylmethane  and  tri-;)-anisylmethane,  when  pure, 
do  not  e.xhibit  the  phenomenon  of  halochromism,  the 
colorations  produced  by  dissolving  these  compounds  in 
concentrated  sulphuric  acid  being  due  to  the  presence  of 
small  quantities  of  the  corresponding  carbinol  derivative. 
Triphenylcarbinol,   when   dissolved   m  glacial  acetic  acid. 


forms  coloured  salts  with  the  strong  mineral  acids,  and 
this  basic  character  is  considerably  enhanced  by  introducing 
methosyl  (OCHj)  radicles  into  the  phenyl  nuclei.  The 
salts  of  triphenylcarbinol  and  its  methoxj-l  derivatives, 
however,  readily  undergo  hydrolytic  dissociation,  and  are 
decomposed  even  in  glacial  acetic  acid  when  these  solutions 
are  treated  with  dilute  alcohol.  The  relative  strengths  of 
the  carhiuol  bases  were  determined  by  measuring  the 
amount  of  75  i>er  cent,  alcohol  required  to  destroy  the 
colour  of  their  sulphates  in  glacial  acetic  acid  salutions  of 
equivalent  concentrations.  The  relative  avidities  of  tri- 
phenylcarbinol, p-anisyldiphenylcarbinol,  di-;)-anisylphenyl. 
carbinol,  tri-p-anisylcarbinol,  tri-o-anisylcarbinol,  p-anisyl- 
di-o-anisvlcarbinol,  and  tri-7H-anisylcarbinol  are  expressed 
by  the  following  ratio  :—l  :  6.3:34.0:286:7.6:27.3:1.7. 
The  introduction  of  three  methoxyl  radicles  into  para- 
positions  with  respect  to  the  carbinol  group,  jiroduces  the 
maximum  effect,  the  product  being  286  times  as  basic  as 
the  parent  substance.  The  presence  of  methoxyl  radicles 
in  the  ortho-positions  with  respect  to  the  methane  carbon 
atom  produces  a  smaller  but  well-marked  incre;ise  in  the 
basicity,  whilst  the  effect  of  these  subsiituent  groups  in 
meta-positions  is  scarcely  appreciable. 

Similar  results  attend  the  iniroduction  of  methoxyl  into 
the  two  arom:Uie  nuclei  of  dibenzylideneacetonc,  CO(CH  : 
CHC,,H-,).,  ;  this  substance,  and  its  niethox)l  derivaiivcR 
also  lorm  sulphates  when  concentrated  sulphuric  acid  i« 
added  to  their  glacial  acetic  acid  solutions.  The  relative 
avidities,  determined  by  the  colorimetric  method,  showed 
that  di-p-anisylideneacetone,  CO(CH  :  CHC6H4.0CH3);,  is 
13o  times  as  basic  as  the  unsubstituted  ketone,  p-auisyl- 
idenebenzylideneacetone,  OCH^.Q.Hj.CH  :  CH.CO.CH; 
CHCi-Hj,  and  di-o-anisylideueacetone  have  practically  the 
same  strength,  whilst  the  avidity  of  di-m-auisylideneacetone 
is  scarcely  greater  than  that  of  the  parent  compound. 

The  property  of  forming  coloured  salts  possessed  by 
tri-p-anisylcarbinol  can  scarcely  be  due  to  the  development 
of  a  quinone  structure  in  one  of  the  aromatic  nuclei, 
inasmuch  as  these  residues  contain  methoxyl  in  the  reactive 
para-po^ition,  and  the  transformation  of  the  benzenoid  ring 
would  involve  the  removal  of  methyl  alcohol  ;  this  elimina- 
tion, however,  does  not  take  place. — G.  T.  M. 

a-Cyanobenzylanilines  and  ii-Cijanazomelhines;  Substituted 

.      F.    Sachs    and  M.  Goldmann.     Ber.,    1902,  35, 

3319—3361. 

The  colour  of  azomethine  derivatives,  K.CII:NX,  is 
enhanced  by  substituting  cyanogen  or  hydrosulphil  (SH) 
radicles  for  the  methine  hydrogen  atom  ;  thus,  beuzylidene- 
aniline,  C5H5CH  :NC6H5,  is  pale  yellow,  whilst  phenyl-/i- 
cyanoazomethinephenyl,  Cr,H5C(CN):NC6H3,  and  thiobenz-t 
anilide  are  lemon-yellow.  On  the  other  hand,  the  imino-|' 
chlorides,  amidines,  and  iraino-ethers  produced  by  replacing] 
this  hydrogen  atom  by  chlcrine,  amidogen,  aud  alkoxjl;. 
radicles  respectively  are  colourless  substances.  1 

o-C'yauobenzylaniline,  (■|iH5CH(.CX).NHC6H-,,  and  it«i| 
homologues  are  prepared  by  a  fairly  general  method;  thifti 
consists  in  heating  an  alcoholic  solution  of  the  primarjii 
aromatic  amine  with  benzaldehydecyanohydrin  (mandelOT 
nitrile).  This  process  was  successfully  applied  to  aniUnei, 
and  its  homologues,  p-  and  ra-nitrauiliues,  the  uaphtbyh 
amines,  and  anthranilic  acid ;  it  fails,  however,  in  the  case  olj 
o-nitraniline,  2:4  -dinitro-aniline,  2:4: 6  - tribiomo-aoiline,! 
diphenylaminc,  phthalimide,  pheiiylhydrazine.  phenylhy- 
drazune,  and  the  acid  am'des.  Sulphanilio  acid  itself  doe^ 
not  interact,  but  its  potassium  salt  re;vdily  yields  potassium 
ocyauobenzylsulphanilate. 

Benzidine  and  m  -  and  p  -  phenylenediamines  con- 
dense with  two  molecular  proportions  of  the  cjaiiohydnn 
and  yield  di-o-cyanobenzyl  derivatives.  The  mono-o 
cyanobenzyl  derivatives  are  prepared  from  the  nionoacjl 
diaminet^,  the  acyl  group  being  subsequently  removed  b\ 
hydrolysis.  /)-Aminophenol  gives  rise  to  a  very  labile  0 
cyauobeuzyl-;)-hydroxyaniline,C6H5CH(CN).NUt'6H4.0H 
its  etho\y-derivative  is,  however,  rehitivcly  stable. 

The  />-aminoazo  compounds  form  a-cyanobenzyl  denva 
tives  with  the  eyauohydrin  ;  the  o-amiuoazo -derivative: 
behave  exceptionally,  benzcne-l-azo-;S-naphthylamine,  fo 
example,  yielding  a  triazine. 
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The  o-cyauobcDzyl  derivatives  of  the  primary  aromatic 
imines  all  undergo  oxidation  to  the  corresponding  phenyl- 
i-cyauoazomethine  derivatives  whca  treated  with  a  hot 
icetODe  soUilinn  of  potassium  permanganate  :  — 

C6HsCH(CX).XHQH5  +  O  = 
HoO  +  C6H,C(CX):NCeU,. 

The  secondary  aromatic  amines  also  condense  with  tlie 
.yanohydrin,  and  the  products,  although  not  oxidisable  to 
izomethiac  derivati\es,  are  nevertheless  very  reactive  and 
^ve  rise  to  dvestuffs.  For  example,  methyl-a-cvanobenzyl- 
aUine,  C5H5N(CH;,).CH(CX)C,.,H,„  when  "  condensed 
rith  benzaldehyde,  benzotrichloride,  and  zinc  chloride, 
ieHs  a  blue  dyestuff  ;  this  base  also  gives  a  nitroso-deriva- 
ive  which,  when  treated  with  amines  and  phenols,  furnishes 
urhodines  and  phenoxazines  respectively. 

The  alkyl  cyauobenzylanilines  and  their  homoloo-ues 
ield  amides  which  are  not  sapon;6able,  thus  differing  from 
iie  amides  derived  from  aniline  and  other  primary  bases 
'hich  are  reailily  affected  by  hydrolytto  agents. — G.  T.  il. 

Alkanet-Rool ;   The    Colouring    Matters  of  . 

Gawalowslii.     Zeits.  Apoth.  Verein,  1902,  1001. 

HE  two  chief  colouring  matters  of  alkanet-root  are 
nchiiric  acid.,  Cji.HjgOj,  ^vhich  is  soluble  in  petroleum 
'irit,   and   gives   green   alkali   salts ;   and   alhannic  arid, 

,iHo^Os,  which  is  soluble  in  alcohol-ether,  and  gives  blue 

kali  salts. — A.  S. 

'luorescence ;  Influence  of  Substituting  Groups  on  . 

L.  Francesconi  and  G.  Bargellini.     Gaz.  chim.  ital.,  32 
[2],  73—96.    Chem.  Centr.,  1902,  2,  [14],  898—901. 

HE  autliors   first  discuss   the  two    tlieories  of  B.  Meyer 

his  Journal,  1898,  448)  and  Hewitt  (Zeifs.  pliysik.  Chem., 

4,  1)  as  to  the  relation  between  fluorescence  .and  chemical 

institution.     According  to  Meyer,  the  fluorescence  of  a 

ibstance  is  caused  by  the  presence  of  certain  "  fluorophc  '' 

'oups   (the  pyrone  and  azine   rings)    united    to   benzene 

iclei,  xanthine  groups,  &c.     Hewitt,  on   the  other  hand, 

insiders   fluorescence   to    be    connected   with    tautomeric 

ocesses.      'J'he    authors    find   that   the    fluorescence    of 

iphthalic   anhydride   and    of    naphthalimide    cannot    bo 

tisfactorily   explained   by    Hewitt's   theory,   but,  on  the 

ntiary,is   in   comjilete  accord  with  the  views  of  Meyer. 

le  manner  in  which  the  "  fluorophor  "   ring  is  joined  to 

e  benzene   nuclei,   and  in    which    the   members   of    the 

fluorophor  "  ring  are  united  to  one   another   are   of  no 

porfance.      In  order  to  ascertain  the   influence  of  sub- 

tiiting  groups  on   the  fluorescence,  the  authors  prepared 

rious  halogen  and  nitro  derivatives  of  naphtlialic  auhydride. 

le  introduction  of  chlorine  changed  the  blue  fluorescence 

Daphthalic   anhydride  in    concentrated    sulphuric   acid 

0  green,  whilst  the  intensity  of  the  fluorescence  decreased 

the   number   of  chlorine  atoms   introduced   increased ; 

xachlornaphthalic  anhydride  was  non-fluorescent.      The 

roduction  of  one  atom  of  bromine  caused  a  slight  diminu- 

n  of  the  fluorescence,  which,  however,  maintamed  its  blue 

ade,  whilst  the  introduction  of  iodine  or  a  nitro    group 

tnpletely  destroyed  the  fluorescence.     The  fluorescence  of 

phthalimide   is  also  destroyed   by  the   introduction  of  a 

logen  mto  the  molecule.     In  the  fluoresceins   prepared 

m  resorcinol  and   the  halogen  and  nitro  derivatives  of 

phthalic  auhydride,  the  fluorescence  also  decreased  as  the 

mber  of  substituting  groups  increased.     The  substituting 

mps  can  be  arranged  in  the  following  series  with  regard 

their  jiower  of  causing  a  diminution  of  fluorescence — • 


N02>I>Br>Cl. 


-A.  S. 


tro-Compounds  ;  Heduclion  of  Aromatic ,  to  Amino- 

Cvmpounds.     K.  Elbs  and  K.  Brand. 

See  under  XI.  A.,  page  13.34. 

'-NitTophenol  in  Alkaline  and  Acid  Solution;  Electro- 
I         Chemical  Reduction  of .     E.  Klappert. 

See  under  XI.  A.,  page  1S34. 


o-  and  p-Nitrobenzsne  Sulphonic  Acids  in  Alkaline  Solu- 
tion ;  Electro-Chemical  Ueduction  of .    K.  Elbs  and 

Th.  Wohlfahrt. 

See  under  XI.  A.,  page  1335. 

Colourless  Organic  Compounds;  Sensibilitj  to  Light 
of .     J.  Pinnow. 

See  under  XXIV.,  paye  1353. 

English  Patents. 

Fhenylglycine   ^Indigo    Djcstuffs],    its    Homologues    and 

Salts  thereof;  Manufacture  nf .     O.  Imray.     From 

The    Farbwerke   vorm.   Meister,    Lucius    uud   Bruning, 
Hbchst  a/M.     Eng.  Pat.  22,733,  Nov.  11,  19U1. 

.See  Fr.  Pat.  315,940  ;  this  Journal,  1902,  543.— T.  A.  L. 

Acridimum    [.-Icri'diwc]   Di/estuffs ;    Manufacture   of  New 

.     O.  Imray.     From  The  Farbwerke  vorm.  Meister, 

Lucius   und   Braning,    Hochst   a,M.,    Germany.      Eng. 
Pat.  24,400,  Nov.  30,  1901. 

.See  Fr.  Pat.  316,467  ;  this  Journal,  1902,  7.il.— T.  -V.  L. 

Acridine  Dyestuffs ;  Manufacture  of  .  li.  B.  Hans- 
ford. From  L.  Cassella  and  Co.,  Frankfort-on-Main. 
Eng.  Pdt.  21,773,  Oct.  29,  1901. 

See  Fr.  Pat.  312,771 ;  this  Journal,  1902,  544.— T.  A.  L. 

Dyestuffs      \_Azo    Dyestuffs]  ;      Manufacture     of    . 

R.   B.  Kansford.     From   L.  Ca'sella  and  Co.,  Frankfort- 
on-Main.     Eng.  Pat.  22,306,  Nov.  5,  1901. 

Sdplpementary  to  Eng.  Pat.  14,735  of  1901  (this  Journal, 
1902,910).  See  Fr.  Pat.  312,388  (suppl.);  this  Journal. 
1902,  544.— T.  A.  L. 

Black  Colourin/  Matters  [Sulphide  Djestuffs']   containing 

Sulphur;  Manufacture  of .    G.  W.  Johnson.    From 

Kalle   and   Co.,   Biebrich-on-Uhine.     Eng.    Pat.    21,879, 
Oct.  30,  1901. 

See  Fr.  Pat.  315,458 ;  this  Journal,  1902,  543.- T.  A.  L. 

Brown    Dyes    [Sulphide  Dyestuffs']  containing  Sulphur; 

Manufacture   of .      G.    W.   Johnson.     From    Kalle 

and  Co.,   Biebrich-on-Rhine.     Eng.  Pat.  22,222,  Nov.  4, 
1901. 

See  Fr.  Pat.  315,648  ;  this  Journal,  1902,  543.— T.  A.  L. 

Anthraquinone   Series    [Anthracene   Dyestujfs  ]  ;    Mauu- 

fictnrc  of  New  Derivatives  of  the .     H.  E.  Newton. 

From  The  Farbenfabr.  vorm.  F.  Bayer  and  Co.,  Elberfeld. 
Eng.  Pat.  22,128,  Nov.  2,  19U1. 

See  Fr.  Pat.  315,416  ;  this  Journal,  1902,  609— T.  A.  L. 

Anthraquinone  Vcrivatiies  [Anthracene  Dycslujf's'];  Manu- 
facture of .     H.  E.  NewtoD.     From  The  iarbenfabr. 

vorm.  F.  Bayer  and   Co.,  Elberfeld.     Eng.   Pat.   22,583, 
Nov.  8,  1901. 

See  Fr.  Psit.  315,575  ;  this  Journal,  1902,  544.— T.  A.  L. 

Colouring  Matter  [Azo  Dyestuffs^,  Colouring  Matter 
Lakes,   and  Intermediate   Products  :  Manufacture   and 

I'roductitin  of .    J.Y.Johnson.    From  The  Badische 

Anilin  und  Soda  Fabrik,  Ludwigshafen.   Eng.  Pa*.  23,944, 
Nov.  25,  1901. 

See  Fr.  Pat.  316,537;  this  Journal,  1902,  911.— T.  A.  L. 

Sulphur  Colouring  Matters,  and  Materials  for  Use  therein ; 

^[auufacture  u7id  Production  oj  .      J.  Y.  Johnson. 

From  rhe  Badische  Anilin  und  Soda  Fabrik.   Ludwigs- 
hafen.    Eng.  Pat.  25,050,  Dec.  16,  ISOl. 

The  action  of  nitro-sulphuric  acid  on  m-dichloro-  or  on 
»i-dinitro-m-dichlorobenzene  yields  a  new  trinitro-dichloro- 
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benzene,  -which,  on  condensation  with  two  molecular  pro- 
portions off>-aminophenol,its  sulphonic  or  carboxylic  acids, 
"ives  trinitro-di-p-hydroxy-diphenyl-wi-phenylenediamine, 
?ts  Bulphonic  or  carboxylic  acid.  The  action  of  sulphur  and 
sodium  sulphide  on  this  condensation  product  at  about 
160° — 180°  C,  forms  a  blackish  mass  soluble  in  water. 
The  new  product  dyes  cotton  greenish-black  shades,  -which 
become  bluer  on  treatment  -n-ith  alkaline  oxidising  agents, 
,«Deh  as  hydrogen  peroxide  and  ammonia. — T.  A.  L. 

Cnloitriny  flatter  [Sulphide  Dyesivffs]  ccmtaining  Sul- 
phur ■  Matnifacture   of  .     J.  Y.   Johnson.      From 

The  Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen. 
Eng.  Pat.  25,809,  Dec.  17,  1901. 

See  Fr.  Pat.  317,003  ;  this  Journal,  1902,  9G7.— T.  \.  L. 

United  States  Patents. 

Brown-Violet  Azo-Di/e.  P.  Julius,  Assignor  to  Badische 
Anilin  und  Soda  Fabrik,  both  of  Ludwigshafen,  Germany. 
U.S.  Pat.  710,059,  Sept.  30,  1902. 
The  diazo  compound  from  1.2.4'-chloronaphthylaminc 
sulphonic  acid  is  treated  with  an  excess  of  sodium  carbonate 
yielding  a  new  diazo  compound,  -which  only  combines  -with 
IS-naphthol  at  a  temperature  of  about  50°  C.  The  resulting 
compound  gives  brownish-violet  shades  on  -wool,  which,  on 
treatment  with  potassium  bichromate  ai]d  acetic  acid, 
become  blue  to  black,  and  with  copper  sulphate,  violet. 
The  new  product,  on  reduction  with  stannous  chloride, 
yields  1 .2-amiuonaphthol  and  an  aminonaphthol  sulphonic 
acid.  It.s  sodium  salt  dissolves  in  water  to  a  blue  solution, 
turning  violet  on  addition  of  sufficient  caustic  soda.  The 
solution  of  the  free  acid  in  concentrated  sulphuric  acid  is 
also  violet. — T.  A.  L. 

Blue  Sulphur  Dye  [Sulphide  Dyestuffs'],  and  Process 
of  Making  same.  \V.  Dollfus,  Hoechst,  A.ssignor  to 
Meister,  Lucius  und  Briiniug,  Hoechst  a/ Main.  U.S.  Pat. 
710,766,  Oct.  7,  1902. 

The  action  of  sulphur  and  an  alkali  sulphide  on  p-nm'mo-p- 
hydroxydiphenylamine  at  100° — 1  ;J0°  (:.  gives  a  bluish  black 
powder  soluble  in  sodium  sulphide  or  hydrosulphite,  dyeing 
a  bright  indigo-blue  shade,  which  becomes  absolutely  fast 
to  washing  on  subsequent  treatment  with  copper  salts. 

— T.  a.  L. 


V.-PREPAEma,  BLEACHING,  DYEINa, 
FEINTING,   AND  FINISHING   TEXTILES. 
TAENS,  AND  FIBEES. 

Silk  Fabrics;    Spontaneously-developed   Stains    on  . 

P.  Sisley.     Ke-v.    Gen.    des   Mat.   Col.,    1902,   6,    [70], 

239—246. 
A  DETAILED  Study  of  the  stains  developed  in  dyed  silk 
fabrics  revealed  the  fact  that  this  soiling  of  the  goods  is 
often  due  to  contamination  of  the  material  with  perspira- 
tion. Further  examination  showed  that  the  active  agent 
of  the  exudation  of  the  sweat  glands  is  sodium  chloride,  the 
other  constituents  having  no  injurious  action  on  the  dyed 
tissues. 

In  some  cases  the  discoloration  is  brought  about  by 
sodium  chloride  introduced  in  the  scouring  and  degreasiug 
agents. 

The  stains  may  be  developed  simply  by  moistening  the 
dyed  silk  -ivith  a  sodium  chloride  solution  of  15  per  cent, 
strength,  and  allowing  the  material  to  dry  in  the  dark. 

The  phenomenon  is  certainly  not  due  to  bacterial  action, 
but  is  a  purely  chemical  change,  the  exact  nature  of  which 
is  not  fully  understood.  It  is  extremely  probable,  however, 
that  the  destructive  action  is  due  to  a  slow  elimination  of 
chlorine.  This  fakes  place  to  a  less  extent  when  the  sodium 
chloride  is  replaced  by  other  metallic  chlorides  j  and  the 
discoloration  proceeds  more  rapidly  on  weighted  silk  than 
(Un  the  unweighted  material. — G.  T.  M. 


Alizarin  Dyestuffs ;  New  Method  of  Dyeing  with . 

C.  Knapstein.     Farber-Zeit.,  1902,  13,  [19],  300—303. 

Compounds  suitable  for  use  iu  mordanting  te.xtiie  fibres 
generally,  but  more  particularly  cotton  and  silk  fibres,  are 
obtained  by  adding  tartaric  and  lactic  acids  to  solutions  of 
aluminate  and  chromite  of  soda.  With  these  the  mordant- 
ing and  d3'tiuu  can  be  accomplished  simultaneously.  An 
Alizarin  Ked,  for  instance,  is  economically  produced  upon 
cotton  yarns  by  oiling  these  as  usual  and  dyeing  with 
Alizarin,  with  the  addition  to  the  bath  of  a  small  quantity 
of  the  aluminium  mordanting  compound,  the  dyed  yams 
being  afterwards  steamed  and  soaped.  The  fibre  has  a 
great  affinity  for  the  mordant  and  dyestutt',  when  they  are 
thus  applied  together,  as  is  shown  by  the  fact  that,  at  a  tem- 
perature of  35°  C  unoiled  cotton  is  capable  of  withdrawine 
the  whole  of  the  Alizarin  from  a  bath  coutaiuiog  a  mixture 
of  this  dyestutr  and  the  aluminium  compound. 

The  mixtures  of  mordanting  compounds  and  dyestuffs 
may  be  conveniently  prepared  in  the  dry  state  iu  the  form 
of  powders. — E.  B. 

English  Patents. 

Oxycellulose    in    Tejctile   Fabrics,   and    Removing   Stains 
therein    cauied    by    O.ryceltulobe ;    Process  and  Means 

for  Reducing .     The    HIeachers'  Association,    Ltd., 

Mauuhester,  and  A.  A.  Benjamm  and  R.  Hiibner,  Bolton. 
Eng.  Pat.  17,653,  Aug.  12,  1902. 

Textile  fabrics  composed  of  vegetable  fibres  are  boiled  for 

about  20  minutes  in  a  solution  prepared  by  mixing  20  litre 
of  a  solution  containing  about  17  per  rent,  of  titanoiL- 
chloride  with  1,000  litres  of  water.  They  are  then  washei 
and,  if  desired,  soured  with  hydrochloric  acid  at  -i' — 1°  Tw 
or  other  suitable  acid,  after  ivhicli  they  are  agam  washed 
Upou  dyeing  the  fabrics  thus  treated  with,  for  exampU- 
direct  cotton  dyestuffs,  even  dyeings  are  obtained,  whil' 
spots  on  parts  which,  before  the  treatment  with  the  titanou 
salt,  were  '*  tender  "  owing  to  the  presence  of  oxycellulos 
in  them,  are,  it  is  stated,  very  much  stronger.  Instead  o 
titauous  chloride,  other  titanous  salts  may  be  employed,  bu 
this  is  the  only  one  at  present  commercially  available. 

— E.B. 


A.  J.  Bouit,  Londoi 
Germany.      Eng.  Pa| 


I 


Bleaching  Linen  Yarn  or  Thread, 
From  A.  Vogelsang,  Dresden, 
13,121,  June  9,  1902. 

A  METHOD  of  bleaching  linen  yarn  which  consists  i 
packing  it  tightl}'  iu  a  closed  receptacle,  and,  after  bailin 
it  with  caustic  potash  solution  and  washing,  treating  it  wit 
an  atiueous  solution  of  sulphurous  acid,  and  then  in  succe 
sion  with  a  solution  of  bleaching  po-wder,  water,  dilu 
sulphuric  or  hydrochloric  acid,  and,  lastly,  water. — E.  B. 

Dyi  iny  Piece  Goods  [  Tissues']  with  Sulphur  DyettuJ^: 
K.  J.  Urquhart,  Manchester.  From  The  ChemiscI 
Fabriken  vorm.  Weiler-ter  Meer,  Uerdingen-on-Khin 
Germany.     Eng.  Pat.  23,695,  Nov.  22,  1901. 

To    secure   even    dyeing,    the   edges  of  tissues  which  a- 
being  dyed  with  sulphur  dyestuBs  in  a  dye-jigger,  are  ke 
constantly  wet   by  the   application,   by  means  of  suiud 
apparatus,  of  cold  water  or  a  solution  of  sodium  sulphi 
or  of   the  sulphur  dyestuffs,  or  diluted  dye  liquor.     T 
employment    of   these   liquids   may   be    combined   with 
reduction  in  the   temperature  of   the   dye-bath  or  with 
increase  in  the  quantity  of  alkali  contained  in  this.   Turkt 
red  oil   may  be  added   to   the    dye-bath   to   facilitate  t  J!»i 
penetration  of  the  tissue  by  the  dyestuff. — E.  B.  fk» 

Yarns    or    Fabrics;     Producing     Variegated    or    Pm'      'p« 

coloured  Effects  upon .     \Y.  Rodger,  Walkerbuf.^' 

Ene.  Pat.  22,688,  Nov.  11,  1901. 

LivciD  colour-mixtures   are  caused  by  means  of  smts;'   p' 


t 


mechanism  to  drop,  at  regular  or  irregular  intervals,  u[i 
yarns  or  tissues.  A  revolving  or  moving  horizontal  disc* 
plate  may  be  interposed  between  the  aropping  appara' 
and  the  fabrics.  Yarns  are  placed  upon  a  revolving  n. 
tissues  upon  carriers  to  which  a  traversing  or  other  mo^ii  .^ 
may  be  given. — E.  B.  I.^ 
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VL-COLOUKING  WOOD,  PAPEE. 
LEATHEE,  Etc. 

Titanium    Mordanliny    Compounds  \_Leiiiher   Dyeingl- 
C.  Drehei-.     Farber-Zeit.,  1903, 13,  [19],  293—300. 

Is  disagreement  with  Baraes  (Eq^.  Pats.  5713  and  27,742 
lof  1896;  this  Jourual,  1897,  238,  and  1898,  41),  the  author 
finds  that  of  the  oxides  of  tetravalent  titanium,  the  fully 
hydratod  oxide  Ti(OH)4  is  alone  capable  of  acting  as  a 
mordant  for  Alizarin  and  similar  dyestuffs.  This  can  be 
shown  by  mordanting  v.ool  or  silk  with  solulions  of  meta- 
titBnic  acid,  TiO(OH)„,  in  hydrocldoric,  sulphuric,  or  lactic 
acid,  with  the  last  of  which  the  acid  in  question  forms  the 
'compound  TiOcCaHuO.-));  when  a  solution  of  the  lactate  of 
titanic  acid  is  treated  with  a  dehydrating  agent  such  as 
ileohol.  On  dyeing  the  fibre  so  mordanted,  very  pale 
.hades  of  colour  are  produced.  Similarly,  when  tibres 
mordanted  with  titanium  are  dried  at  a  high  temperature, 
dehydration  of  the  mordant  occurs,  with  consequent 
limniution  of  the  dyeing  power. 

Of  the  compounds  of  titanic  acid  available  for  employ- 
nect  in  dyeing,  viz.,  the  sulphate,  chloride,  double  alkali 
■hlorides,  fluoride,  double  alkali  fluorides,  oxalate,  double 
ilkali  oxalates,  tartrate,  and  the  double  lactates  of  the 
,'eneral  formula  TiOo(C3Ho03)j,  (in  which  three-fourths  of 
he  hydrogen  of  the  COOH  groups  may  be  replaced  by  alkali 
ir  alkaline  earth  metals),  only  the  last  are  suitable  for  appli- 
ation  to  leather.  The  rest  of  the  compounds  mentioned 
lot  only  injure  this  material,  rendering  it  hard  and  tough, 


but  also  act  less  efficiently  in  yielding  the  mordant,  titanic 
acid,  to  it.  While,  for  example,  with  the  oxalates  and 
fluorides,  as  much  as  30  per  cent,  of  the  titanium  applied  to 
the  leather  remains  in  the  bath,  with  the  lactates  only  8 — 9 
per  cent,  is  left  unabsorbed.  The  mordant  fixes  dyestuffs 
readily  either  in  the  cold  or  at  a  low  temperature,  and  the 
leather  is  not  injured.  The  lactates  ar^  conveniently  pre- 
pared by  dissolving  titanic  acid  in  hydrochloric  acid,  and 
pouring  the  solution  obtained  into  a  warm  solution  of  a 
lactate  of  an  alkali  or  alkaline  earth.  It  is  not  practicable  to 
prepare  them  by  dissolving  titanic  acid  in  lactic  acid,  owing 
to  the  sparing  solubility  of  the  former  in  the  latter  acid. 

— E.  B. 

Leather  Dtjeing  ;  Application  of  Salts  of  Heavy  Metals  in 

.     E.  Stiasny.     Der  Gerber,  19U2,  23,  [6"4],  277— 

278. 
The  actiou  of  titanium  salts  in  developing  fast  shades  on 
tanned  leather,  and  in  economising  aniline  or  natural  dye- 
stuffs  in  the  dye-bath  (see  Dreher,  Ger.  Pat.  126,398,  Oct.  23, 
1900,  and  Lamb,  Eng.  Pat.  11,092,  Jlay  30,  1901,  this 
Journal,  1902,  1286;,  appears  to  be  connected  with 
the  presence  of  hydroxyl  groups  in  the  tanning  agents 
(vegetable)  employed.  Molybdenum,  vanadium,  and  tung- 
sten also  exert  a  similar  influence.-  The  following  table 
shows  the  results  of  test-tube  experiments  with  salts  of  the 
foregoing  metals  and  organic  compounds  of  simpler  structure 
thnu  tannic  acids,  but  characterised  by  tlie  presence  of 
hydroxyl  groups.  In  the  second  part  of  the  table,  the  results 
obtained  with  various  tannin  materials  are  given.  The 
actual  salts  used  (in  4  per  cent,  solution)  were,  potassium- 
titanium-oxalate,  ammonium  molybdate,  uranium  acetate, 
sodium  tungstate,  and  ammonium  vanadate : — 


Substance  containing  OH  Groups. 


Titanium. 


Molybdenum. 


Uranium. 


Tuiicsteu. 


Vanadium. 


Phenol 

Salicylic  Acid. . 

Hydroquinoiie . 

Pvro?allul 

L  GalliL-  Acid  . . . . 

Tunuin 

Sumach 

Oak 

Chestnut 

Pme 

,  Quebrucliti  . . . . 


Weak  vcllow 

Vello-.v 
ydlow-red 


Yellow  reil 


"Yellow-brown 


"Weak  yellow 

Yellow-brown 

Yellow-red 

Y'ellow.red 


Y'eilow-brown 


Yellow-brown 

Yellow-red 

Deep  red 

Dark  brown 

Yellow  brown 


Yellow 


Liiiht  yellow 
Olivc-yellow 
Olive. brown 

Eed-brown 


Y'ellow. 

Deep  yellow. 

Dark  red-brown. 

Blue-black. 

Olive-brown. 

Blue. 
Blue-green. 

Green. 
Dirty  green. 
^      Olive. 
Du-tv  ?reen. 


l/II.-ACIDS,  ALKALIS,  AND  SALTS. 

ulphur    Trio-vide ;   Production   of  ,    by   the   Contact 

Actum    of  Ferric    Oxide.     G.  Lunge  and  G.  P.  Pollitt. 
Zeits.  angew.  Chem.,  15,  [43],  1105—1113. 

.  SKRiKs  of  laboratory  experiments  carried  out  in  a  heated 

)mbustion-tube  containing  a  layer  of  the  ferric  oxide  con- 

ict- substance   (60  grms.  spread  over   60  cm.),   through 

hich  the  sulphur  dioxide   and  air  were  passed.     The  re- 

laining  sulphur  dioxide  and  the  total  sulphur  in   the   exit- 

Lses  were   determined,  and  thus  the  percentage  of  sulphur 

oxide  converted  into  trioxide  was  obtained.    The  following 

suits   were    ascertained: — 1.  The   percentage   conversion 

not  aftected  by  rise  in  the  SO;  concentration   from   2   to 

li  per  cent  ,  but  diminishes  when  the  latter  proportion   is 

seeded  ;  higher  concentration  also  diminishes  the  eificiency 

f  the  contact-substance  for  lower  concentrations,  i.e.,  more 

ute  mixtures.     2.  The  reacting  gases   must  be   dried  by 

isage  through  strong  sulphuric  acid  ;  if  moister  than  this, 

,e  percentage  conversion  is  lessened,  and  the  coutaet-sub- 

ice    "  poisoned "    for    the   drier   mixture.      Erom   this 

Ipoisoning  "  it  only  gradually  recovers  as  the  drier  mixture 

3d  over  it.     3.  Exposure  of  the  contact-substance   to 

inary  air,  even  for  a  short  period  if  cold,   produces  the 

me  effect  as  the  passage  over  it  of  moist  gases.     4.  No 

provemeut  was  effected   by  treating  the   ferric  oxide  in 

'<ik  ways  as  would  loosen  its  surface  and   make  it  more 

•rOQs.     Oxide  produced  by  igniting  ferrous  or  ferric  sul- 

;ate  was  not  so  efficient  as  that  made  by  igniting  the 

droxide,   or  as  burnt  pyrites.     No  doubt,  however,  the 

ysical  condition  of  the  surface  does  affect  the  efficiency. 


— R.  L.  J. 

a.  Mixture  of  the  ferric  oxide  with  cupric  oxide  (as  in 
burnt  cupriferous  pyrites)  increases  the  efficiency.  6. 
Arsenic  pcutoxide  is  absorbed,  at  and  above  700°  C,  by 
ferric  oxide.  Ferric  oxide  containing  2j  per  cent,  of 
arsenic  as  pentoxide  is  more  efficient  than  the  pure  oxide 
in  the  proportion  of  5  to  3.  (Thus,  instead  of  a  conversion 
of  about  46  per  cent,  under  the  previous  conditions,  a  degree 
of  conversion  is  now  acquired  of  75  per  cent.,  the  compara- 
tive ratio  being  100:  163.)  If  a  layer  of  such  arsenical 
oxide  is  followed  in  the  reaction-tube  by  a  layer  of  pure 
oxide,  the  ultimate  efficiency  is  only  that  of  the  pure  oxide. 
7.  Copper-containing  ferric  oxide  is  similarly  improved  by 
taking  up  arsenic.  8.  The  best  temperature  tor  the  reaction 
is  C00° — 620°  G.  Below  600''  it  does  not  occur;  above 
630"  the  percentage  conversion  sinks  somewhat,  then 
remains  nearly  constant  to  750°,  above  which  it  rapidly 
fiills.  That  the  fall  does  not  proceed  continuou>ly  from 
620°  onward,  through  the  displacement  of  the  position  of 
eiiuilibrium  in  the  reaction  2SO2  +  Oo  :^  2803  continuously 
towards  the  left,  is  probably  due  to  intermediate  or  bye- 
reactions — the  formation  and  dissociation  of  ferric  sulphate, 
and  the  reduction  of  Ve.fi^  by  SO3  and  reoxidation  of 
EcjOj  by  air — which  have  different  temperature-optima, 
between  620"  and  750°  C. — J.  T.  D. 

English  Patent. 

Borax ;  Manufacture  of .     J.  Hargreaves,  Widnes. 

Eng.  Pat.  19,527,  Oct.  1,  1901. 
Calcilm  borate  is  placed  in  any  one  of  a  series  of  vessels, 
together  with   a  solution   of  sodium   sesquicarbonate,  or  a 
mixture  of  the  same  and  borax,  drawn  from  another  vessel 
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of  the  series  in  which  a  previous  charge  of  the  borate  has 
been  treated,  the  contents  of  both  vessels  being  heated  and 
agitated.  After  the  reaction  and  settling,  the  strong  litjuor 
is  run  from  the  first  vessel  into  a  crystalliser  ;  the  residue 
of  previous  charges  in  other  vessels  of  the  series  is 
■washed,  and  the  liquors  passed  forward,  finally  to  the  re- 
acting vessels.  After  crystallisation  of  the  strong  liquor, 
the  mother-liquor  is  refrigerated  to  obtain  a  second  crop, 
anil  the  residual  solution  may  be  treated  with  lime  to 
precipitate  any  remaining  boric  acid. 

According  to  a  second  process  (to  which  most  of  the 
claims  relate),  a  mixture  is  made  of  calcium  borate  with  a 
suitable  sodium  carbonate  (containing  more  COj  than  the 
monocarbonate)  and  so  much  water  or  sleam  as,  at  the 
temperature  produced  by  the  mixing,  may  give  a  semi-tluid 
magma,  which,  on  cooling,  becomes  solid.  It  is  stated  that 
"  although  the  reactions  may  be  only  jiartially  completed 
when  the  mass  becomes  solid,  such  reactions  still  continue 
in  the  solid  mass  until  they  become  practically  complete." 
The  mass  is  then  broken,  and  washed  systematically. — E.  S. 

Unitbd  States  Patents. 

Carbonic  Acid    Gas;  Apparatus  for    Generating    . 

F.    A.   Feldkamp,   Newark,   X.J.      U.S.    Fat.    705,57(1, 
July  29,  1902. 

A  cylinder  containing  acid  with  removable  dome,  through 
the  top  of  which  a  graduated  rod  passes,  supporting,  from 
a  lower  slotted  tube  continuation,  a  perforated  cylindrical 
receptacle  for  a  suitable  carbonate,  such  receptacle  being 
free  to  move  up  and  down  automatically  and  continuously, 
according  to  the  gas  pressure,  within  a  casing  supported 
immediately  below  the  dome. — E.  S. 

Carbonic  Acid  Gas  from  Carbonates;  Apparatus  fur  the 

Production  of  Pure   ,    in  a    Continuous   Marnier. 

E.    Luhmann,   Miinster,  Germany.     U.S.    Pat.    706,972, 
Aug.  12,  1902. 

The  apparatus  includes  a  close  shaft  furnace  for  "  car- 
bonates "  (limestone),  provided  at  its  lower  part  with  a 
jacket,  connected  with  a  system  of  pipes  communicating 
with  a  fan,  a  portion  of  which  pipes  consists  of  a  coil  set 
in  an  auxiliaiy  furnace,  discharging  the  gas  (COo)  thus 
highly  heated,  with  or  without  the  addition  of  steam,  into  the 
midst  of  the  charge  in  the  shaft,  which  latter  is  not  other- 
wise he.atcd.  The  pipes  are  so  arranged  that  a  continuous 
circulation  of  the  gas,  or  gas  and  steam,  may  be  maintained, 
provision  being  made  for  cooling  and  withdrawing  to  a 
gasometer  the  excess  of  gas  as  it  is  produced. — E.  S. 

Nitroge7i    Compounds    [A'iV/i'c    Acid']  from    A.tmospheric 

Nitrogen;    Manvfacturing .     C.     S.     ISradley    and 

D.  E.  Lovejoy.     U.S.  Pat.  709,807,  Sept.  30, 1902. 

See  under  XI.  A.,  page  1335. 

Alkaline   Salts;    Electrolytic    Decomposition  of .     E. 

Edser   and   M.    Wildermann.      U.S.  Pat.   709,971,  Sept. 
30,  1902. 

See  under  XI.  A., page  1336. 


VIII.-GLASS,  POTTERY,  ENAMELS. 

English  Patents. 

Muffle  Furnaces  [for  Glass],    E.  Geille,  Brussels. 
Eng.  Pat.  20,998,  uct.  19,  1901. 

OvEK  a  central  fireplace  is  arranged  a  furnace  consisting  of 
a  circular  series  of  pillars  joined  at  their  upper  ends  by  a 
dome  of  refractory  material.  In  the  spaces  between 
the  pillars,  muffles  are  so  situated  as  to  form  a  radial 
arrangement,  up  the  centre  of  which  the  flames  rise  from 
the  fireplace.  The  flames,  after  striking  against  the  dome, 
play  downwards  round  the  muffles,  being  drawn  down  by 
flues  opening  under  the  muffles  and  connected  with  vertical 
passages  in  the  pillars.  The  vertical  passages  deliver  the 
■waste  furnace-gases  into  a  space  above  the  dome,  connected 


with  the  chimney.  Dampers  in  the  various  flues  permit 
of  the  regulation  of  the  temperature  of  each  muffle 
independently. — H.  B. 

Mould  for  Glass  Works.     B.  J.  E.  Mills,  London.     From 
A.  liocuze,  .Lyons.     Eng.  Pat.  22,577,  Nov.  8,  1901. 

The  moulds  are  either  made  completely  of  nickel,  or  have 
an  inner  working  face  of  nickel  and  an  exterior  of  other 
metal.  Nickel  is  said  to  resist  the  action  of  molten  glass 
more  completely  than  other  metals. — W.  C.  H. 

United  States  Patents. 

Glass    or    other    Materials ;    Process    of   Framing  ,., 

[Electro-Deposition.']  H.  W.  Scattergood,  Philadelphia 
Pa.     U.S.  Pat.  709,513,  Sept.  23,  1902. 

The  glass  or  other  material  is  secured  by  an  adhesive  to 
the  paper  carrying  the  design,  the  spaces,  which  become 
ultimately  filled  with  metal,  being  filled  with  soluble  material, 
and  strips  of  wax  being  laid  round  the  design.  A  "  curb  " 
or  frame  is  then  attached  to  the  design,  and  the  whole 
filled  with  sand  and  reversed.  The  paper  is  then  removed, 
and  metal  powder  dusted  on  between  the  pieces  of  material ; 
another  curb  is  now  secured  to  the  former  one,  and  filled  in 
with  molten  wax.  Again,  the  mould  is  reversed,  the  sand 
and  soluble  material  removed,  and  the  remainder  placed, 
with  suitable  conducting  wires,  into  a  bath  for  electro- 
deposition. — J.  W.  H. 

Glassware  ;     Apparatus  for   the    Manufacture    of   -. 

D.  C.  Hipley,  Assignor  to  the  United  States  Glass 
Co.,  both  of  Pittsburg,  Pa.  U.S.  Pat.  709,797,  Sept. 
23,  1902. 

A  MACHINE  intended  to  perform  in  turn  all  the  finishing 
operations  on  blown  glassw.are  :  cracking  off,  grinding,  fire 
finishing.  &c.  The  spindles  carrying  the  blown  article  are 
carried  round  a  vertical  column  in  stages,  and  at  each  stage 
a  special  operation  is  performed. — J.  W.  H. 

Glass   Plates;  Machine  for  Making   .     L.   Appett,!.! 

Paris,  Assignor   to   the  Appert  Glass  Co.,  New  Jersey,!' 
U.S.A.     U.S.  Pat.  710,032,  Sept.  30,  1902. 

The  combination  of  one  or  more  rolls,  mounted  on  stationary! 
bearings,  with  a  table  capable  of  being  moved  longitudinally, f  | 
this  table,  on  which  the  molten  glass  is  poured,  having,)  I 
near  its  centre  line  or  section,  inlets  for  the  admission  of  a! 
cooling  fluid,  such  as  water,  which  circulates  through 
passages  in  the  bed  of  llie  table,  and  is  withdrawn  at  the 
sides,  the  inlets  having  flexible  connections  with  the  source 
of  water  supply. — W.  C.  H. 

Glass  ;  Manufacture  of  Window  and  Plate .     W.  E. 

Heal,  Assignor  to  J.  H.  Forrest,  both  of  Marion,  Ind., 
U.S.A.     U.S.  Pat.  710,357,  Sept.  30,  1902. 

Continuous  sheets  or  plates  are  made  by  melting  glass  iu 
a  suitable  tank,  and  allowing  the  melted  glass  to  flow  ovei 
on  to  the  surface  of  melted  metal,  of  higher  specific  gravity 
than  glass,  and  contained  in  a  suitable  forming  tank,  or 
the  surface  of  which  the  glass  flows  into  a  sheet  of  uniform 
thickness  under  the  combined  action  of  heat  and  gravita 
tion ;  the  glass  is  cooled  to  a  proper  consistency,  and  tbi 
sheet  drawn  off  regularly  by  drawing  rolls,  and  passei 
over  rollers  iu  an  annealing  chamber.  The  level  of  ihi 
glass  in  the  melting  tank  is  maintained  constant  by  th' 
addition  of  fresh  raw  material,  and  the  metal  suggested  fo 
use  iu  the  forming  tank  is  tin  or  an  alloy  of  tin  and  copnei 

_\V.  C.  H. 

Filler-'Press  [Porcelain  "  Slip  "].     F.  M.  Locke,  Victor, 
New  York.     U.S.  Pat.  707,245,  Aug.  19,  1902. 

A  yielding  disc  or  a  layer  of  absorbent  material  is  intei 
posed  between  the  corrugated  surface  of  each  filter-prcs 
plate  and  the  sack  or  bag  which  confines  the  clay,  &c.,  fo 
the  puipose  of  preventing  injuiy  to  the  sacks  and  permittin 
the  escape  of  the  water, — K.  A. 
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IX.-BUILDma  MATERIALS,  CLAYS, 
MORTAES  AND  CEMENTS, 

Wood  ;  Preserving  and  Colouring  — .  G.  Feverabendt. 
Ger.  I'at.  134,939,  Jaue  16,  1901.     Zeits.  angew   Chem 

1902,15,  [41],  lorr. 

Tbe  wood  is  heated  under  pressure  to  130' — 150'  C.  with 
a  soliitiou  of  sodium  aluminate  to  which  has  been  added 
excess  of  aluminium  hydroxide.  It  is  stated  that  in  a  com- 
paratively short  time,  all  resinous  constituents  are  converted 
into  resin  soap,  and  all  reserve  substances  for  the  produc- 
tion of  starch  into  soluble  compounds  (not  dextrin).  The 
soluble  matters  are  removed  by  thorough  washiu",  .ind  the 
wood  remains  impregnated  with  alumina,  which  renders  it 
hard  and  uninflammable.  The  alumina  is  also  available  as 
a  mordant,  so  that  the  wood,  after  treatment,  can  be  coloured 
uniformly  throughout  by  means  of  suitable  dyestuffis.  Light 
wooils,  when  treated  by  this  process  without  .any  addition 
of  dyestuflf,  acquire  throughout  a  brown  colour  resemblinu- 
that  of  walnut. ^A.  S. 

English  I'atkxt. 

Wood;  Means  nf  Impregnating ——.  W.Angus, 
London.  Eiig.  Pat.  17,012,  Aug.  1,  1902. 
TnE  freshly-cut  surface  of  a  slab  sawn  off  the  end  of  a 
block  of  timber  is  coated  with  an  impermeable  material ; 
r>ut  of  the  slab  slots  are  cut,  the  walls  of  which  are 
similarly  coated.  The  slab  is  replaced  on  the  end  of  the 
block  and  firmly  held  against  it  by  a  metal  plate.  If  the 
pressure  ou  the  plate  is  sufficient  to  make  a  tight  joint,  it  is 
said  that  the  block  can  be  impregnated  by  liquid  forced 
ihrough  a  nozzle  in  the  plate  into  the  grooves  or  channels 
;ut  out  of  the  slab.— W.  C.  H. 

United  States  Patents. 

Lumber  (  From  Wood-Pulp),  Artificial ;  Process  of  Making 

.      W.   S.    Huntington,   Assignor  to  the  Composite 

Board  Company,   New   York.     U.S.  Pat.  709,488,  Sept. 
23,  1902. 

jUOUND  wood  is  beaten  in  a  rag-engine  with  a  proportion 
if  "  sulphite "  (long-fibred  pulp  digested  with  bisulphite 
iquor),  alum,  and  size ;  other  materials,  such  as  litharge, 
vhite  lead,  and  casein,  are  added  to  give  solidity,  hardness, 
ind  finish.  Finally,  the  product  is  made  into  boards  on  a 
laper  machine  and  dried  in  a  chamber  in  which  air  circuhi- 
ion  is  prevented,  and  fumes  are  produced  to  harden  the 
uaterial  ;  the  fumes  are  made  by  placing  litharge  and 
)icarbonate  of  soda  in  layers  separated  by  a  layer  of  casein, 
overing  the  whole  with  wood-dust  saturated  with  sulphuric 
eid,  and  adding  further  sulphuric  acid.  It  is  proposed  to 
aake  thus  a  substitute  for  the  finer  kinds  of  wood  used  for 
abinet  making,  &c. — J.  W.  H. 

■Vood,  Impregnating;  Method  of  —.  Itl.  Riiping, 
Charlottenburg,  Germany.  U.S.  Pat.  709,799,  Sept.  23, 
1901. 

'he  material  is  first  subjected  to  an  air  pressure  of  about 
ve  atmospheres  for  half  an  hour,  the  impregnating  liquid 
eingthen  introduced;  the  pressure  is  raised  to,  say,  15 
tmospheres  for  one  or  more  hours ;  the  pressure  is  then 
ut  off  and  the  impregnating  liquid  discharged.  It  is 
laimed  that  no  more  impregnating  liquid  than  is  necessary 
ar  coating  the  walls  of  the  cells  is  used,  the  cells  theni- 
elves  remaining  tilled  with  air. — J.  \V.  H, 

X.-METALLURGL 

ran  and  Steel ;  Influence  of  Healing  and  Quenching  on 

the   Tenxile   Strength  of .      J.  A.  Brinell.     Stahl  u. 

Eisen,  22,  881—886.  Chem.  Centr.,  1903,  2,  [12],  830. 
HE  author  has  subjected  various  kinds  of  iron  and  steel  to 
1  different  methods  of  treatment,  uiz.,  hot  roUing  v.ithout 
ny  special  after-treatment ;  slow  cooling  afier  heating 
t  temperatures  of  350',  750',  850°,  1,000",  1,100'',  and 
.200    C. ;  quenching  in  water  (at  20' C.)   after  heating  at 


750°,  850',  and  1 ,000'  C,  in  one  set  of  experiments  without 
leaving  the  samples  in  the  water,  and  in  others,  allowing 
them  to  cool  in  the  water  to  350°,  550'  and  650'  C.  respec- 
tively J  quenching  in  oil  (at  80°  C.)  after  heating  at  750°,  850°, 
and  1,000°  C. ;  also  in  one  case  without  leaving  the  samples 
in  the  oil,  and  in  others  leaving  them  in  to  temperatures  of 
350^  and  550°  C.  respectively;  and  quenching  in  molten  lead 
(at  550°  C.)  after  heating  at  750°,  850°,  and  1,000°  C.  In 
the  cases  where  the  samples  were  allowed  to  cool  to  a  certain 
extent  in  the  quenching  liquid,  they  were  subsequently 
allowed  to  cool  slowly  in  the  air. 

From  the  results  of  the  experiments,  the  author  draws 
the  following  conclusions  :— ijy  allowing  the  heated  metal 
to  cool  in  the  quenching  liquid  till  it  shows  a  blue  tint,  the 
breaking  strain  and  limit  of  elasticity  (especially  in  the  case 
of  cold-worked  iron  and  steel)  are  increased.  In  some  cases 
the  tenacity  is  also  increased.  The  experiments  on  hardening 
in  water  after  previous  heating  to  750'  C.  showed  that  at  this 
temperature,  carbide  is  scarcely  converted  into  "  hardenino- 
carbon  "  at  all.  By  letting  the  samples  cool  in  the  water  to 
350°_C.,  not  only  is  the  degree  of  duetihty  lost  on  quenching 
regained,  but  the  ductility  is  even  improved.  Allowing 
samples  heated  at  750°  C.  to  cool  in  water  to  550°  and 
650°  C.  appears  to  have  the  s.ame  effect  as  the  heating  to 
redness  of  unhardeued  samples.  Quenching  at  eo  lo'w  a 
temperature  as  750'  C.  is  not  to  be  recommended,  either 
with  or  without  subsequent  cooling  in  the  quenching  liquid. 
Quenching  at  850°  C.  causes  a  strong  diminution  of  the  limit 
of  elasticity.  Although  so  far  as  strength  is  concerned,  the 
best  hardening  temperature  for  steel  appears  to  be  850°  C, 
yet  there  is  no  great  difference  if  the  quenching  be  effected 
at  1,000°  C.  (Quenching  in  oil  produces  a  smaller  decree 
of  hardening  than  quenching  in  water.  Quenching  in  "lead 
is  much  less  effective  than  quenching  in  water  followed  by 
cooling  in  the  water  to  550°  C. 

The  increase  in  the  degree  of  hardness  caused  by  the 
presence  of  manganese,  when  determined  by  Brinell's 
method  (Stahl  u.  Eisen,  21,  382),  is,  with  unhardeced 
samples,  9  units,  and  with  hardened  samples,  43  unit? 
for  each  0  ■  1  per  cent,  of  manganese.  The  tensile  tests  show, 
however,  that  manganese  has  not  the  same  influence  on  the 
strength.  The  samples  which  had  either  not  been  subjected 
to  any  preliminary  treatment,  or  had  been  heated  and  then 
cooled  slowly,  showed  on  the  average  a  difference  in  the 
breaking  strength  of  three  units  for  0-1  per  cent,  of 
manganese.  (Jn  the  other  hand,  with  hardened  samples, 
the  breaking  strength  after  quenching  at  750°,  850°,  and' 
1,000°  C.  was  increased,  ou  the  average,  by  2-3,  4,  and  4-5 
units  respectively  for  0-1  per  cent,  of  manganese.  With 
an  increase  of  the  breaking  strength  of  2- 3,  3,  and  4-5 
units  for  0-1  per  cent,  of  manganese,  there  was  found  a 
decrease  of  the  ductility  of  0-4  percent,  for  the  unhardeued 
material  and  0'6  — 0-8  per  cent,  for  the  hardened. 

It  was  also  found  that  a  fairly  high  percentage  of  silicon 
can  he  introduced  without  injury  into  a  sample  which  is 
only  hardened  once,  yet  which  might  lead  to  deterioration 
on  repeated  hardening,  owing  to  the  easy  oxidisahility 
of  the  silicon. — A.  S. 

Rails    [Railway]  ;    liecent    Studies  made  in    the    United 
Slates  in  the  Manufacture  of        ...     H.  Le  Chatelier. 
Bull,  de  la  Soc.  d'Encouragement  pour  I'lnd.  Xat.,  190  ' 
103,  [3],  392— 401. 

Marti.v  calls  in  question  the  efficacy  of  the  Kennedv- 
Morrison  process,  as  used  at  the  Carnegie  Works,  whereby 
the  rail  is  left  to  cool,  during  two  minutes,  to  a  point  near 
the  critical  tem])erature  before  passing  it  for  the  last  time 
through  the  rolls.  The  metai  recrystallises  at  the  rela- 
tively high  temperature  at  which  it  is  during  this  time,  and 
the  slight  amount  of  mechanical  work  involved  in  a  5  per 
cent,  reduction  only  suffices  to  restore  the  grain  to  a  depth 
of  ;from  4 — 8  mm.  below  the  surface.  A  better  method 
would  be  to  roll  the  rail  completely  at  one  heat,  allowino-  it 
to  cool  somewhat,  if  necessary,  after  passing  the  roughing 
rolls  iind  before  passing  the  finishing  rolls.  In  rails  rolled 
in  this  way,  the  grain  is  uniform  throughout.  Martin  also 
contends  that  Webster's  test  for  finished  rails  (comparing 
the  length  of  the  rail  when  it  is  cut  hot,  with  its  length 
after  complete  cooling)  is  inaccurate,  as  there  is  no  evidence 
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th.it  the  raU  has  received  normal  treatment,  and  been  sub- 
ecled   to   no    delays;    and   again,  the   contraction    vanes   , 
snmewhat  with  difierent  steels.  . 

Jobha;e.an,ined20Q  rails  that  have  pven  bad  reB"to 
in  use  He  finds  that  the  older  rails,  rolled  say,  in  18b4, 
were  of  better  qualit,-  than  those  manutactured  now.  Com- 
Zfng  -ood  wi  h  bad  rails,  the  difference  may  not  appear 
rthe^chemical  comrosilion,  but  in  the  structure.  (  ut  of 
50  bad  rails,  broken  after  five  years'  service,  47  had  alarge- 
^ained  structure,  and  onlv  two  had  a  normal  grain,  and 
foth  of  heTe  sh;wed  flaws  or  slag.  The  wear  ofthe  rail 
is  n  inverse  proportion  to  the  size  of  the  gram.  'I  he  flow 
of  the  rlil  under  compression  is  mainly  attributable  to 
defective  welds  due  to  the  presence  of  foreign  substances. 
The  shock  (falling  weight)  test  is,  by  itself,  insuthcient  to 
indicate  the  serviceability  of  a  rail.  Large-gramed  metal 
provkled  it  is  fairlv  free  from  foreign  matter,  withstands 
fhk  test  as  well  as  a  fine-grained,  but  impure,  metal ; 
Itr  a  th  dTaibility  of  the^rail  depends  chiefly  upon  the 
Tize  of  its  grain.  Job  would  therefore  take  the  results  of 
this  test  in  conjunction  with  those  of  Webster  s  test. 

Martin  has  remarked  that  rolling  at  temperatures  below 
the  ecalescence  point  does  not  alter  the  size  of  the  grain 
and  Sauvear  has  pointed  out  that  it  reduces  the  ductdity  of 
the  met"  1  l!ut  if  must  be  remembered  that  the  grams  are 
drawn  out  into  fibres  which  increase  the  resistance  to 
riipum  across  the  direction  of  rolling.  But  the  power 
required  for  rolling  at  the  lower  temperature  is  relatively 

^' The  author  points  out  that  the  possibility  of  rolling  the 
metalat  the  actual  temperature  of  transformation  appears 
tohave  been  overlooked.  Yet  there  is  a  margin  oi  20  C. 
to  woTk  on,  and  the  conditions  of  recalescence  would  make 
t  cTniparatively  easy  to  treat  the  steel  "t^he  crUical  point 
during  the  last  passes  through  the  rolls.-W.  G.  M. 


stu^glber,  i{gl.  pr.  Akad.  Wiss.lierlin,  1902,  936-943. 

Chem.  Centr.,  1902,  2,  [13],  840. 
Tv  order  to  ascertain  whether   the   changes  occurring   in 
iherr^o^elements  in  which  a  platinuni-iridium  alloy  is  used, 
Ir  Te  toThe  disintegration  of  this  alloy    the  authors  have 
studied  the  behaviour   at   high  temperature     of   the  pure 

^^'^;,er^"^Sef -^'^^'"^'  -- 
^h^o7r•  80  P  witTIo  ir;  70  rt  with  30  Ir;  GO  Pt 
w  h  40  Ir ;  90  Ir  with  10  Rn).  Thin  strips  of  plate 
r  mm  wide  were  heated  to  redness  by  means  of  the 
LrtHc  current ;  the  temperature  (determined  by  means  of 
•  an  o^ical  pyrometer)  was  near  the  melting  point  of 
an   opucdi   yj  except   in   the   case   ol    the 

aSm'S,  oraccoiit^Tifs  lower  melting  point 
pallanium,  J         ,  .        ji^st  of  the  metals  of  the 

Sn°m  gonrst-d  onh-'a  small  loss  of  weight  after 
?,einrreafed  for  several  hours.  Iridium  and  its  afloys 
oem^  ue.i  disintegration,   shown   by   the 

however,  suffered  »  strong  .  ^^^^^^^^  ^^  ^^^ 

iSr.c  ^t  nt'on'tL  'suXe,   tb!  disintegration   dimin- 
shed      In  accordance  with  these  observations,  two  thermo- 

tirely,  whilst  an  eleme  ^^    ^^^  platinum 

turewhch  is  disclosed  in  a  network  of  fine  lines,  and  shows 
^I^iki.after  etching  wi^  he.  «,»a  r^a^Jr^  the 

to^r^lhetr^^he  'fesinteglTtion  has  proceeded. 

Places  of  gold  and  silver,  after  heating  for  a  long  time 
(at  100°  belfw  the  melting  point),  also  distinctly  show  a 
crystalline  structure.— A.  S. 

«... M-™ J/--, Ai-r- "'"'"" 


blast  furnaces,  the  author  is  convinced  that  this  defect  is 
non-existent,  provided  the  furnace  be  worked  in  a  normal 
manner  and  especially  if  the  flux  be  so  selected  as  to 
furnish  a  silico-titanate  of  lime  which  is  perfectly  fusible. 
The  presence  of  titanic  acid  in  large  quantity,  as  in 
Korwe-'ian  ilmenite,  may  entail  a  large  consumption  of 
fuel  Init  not  more  so  than  the  presence  of  an  equal  atuount 
of  silica  ;  at  least  that  is  the  experience  gained  in  the 
author's  own  furnace,  using  dolomite  as  flux. 

The  pig  iron  made  from  titaniferous  ores  forms  an 
excellent  chilling  iron  for  car-wheel  mixtures,  the  addition 
of  5  per  cent,  of  such  iron  increasing  the  chill  from  1-062 
to  1-H75  inches  and  the  transverse  strengtli  from  3,250 
to  3,775  lb.  per  sq.  in.;  10  per  cent,  brought  the  chill 
up  to  1-562  inches  and  the  transverse  strength  to  3,600 
To  -  and  25  per  cent,  raised  the  depth  of  chill  to  1-75 
inches.  Since  the  titanium  present  ranges  from  a  few 
hundredths  to  a  few  tenths  of  1  per  cent.,  its  influence 
would  seen;  to  be  generally  one  of  purification  ratlu-r  than 
direct  -  and  as  a  matter  of  fact,  the  acd  being  irreducible 
in  the  blast  furnace,  its  presence  at  all  in  pig  iron  is  doe 
to  conversion  into  carbide  and  oyano-nitride. 

Bv  the  aid  of  an  electric  furnace  the  author  has  produced 
ferro-titauium  allovs,  containing  from   lu  to   75  per  cent,  of 
the  latter  metal  in   the  free  state,  the  only  carbon  present 
beiuc'  in  the  graphitic  condition.     The   fusion   temperature 
of  these  alloys  rises  with  the  percentage  of  titanium  ;  and 
when  added  to  molten   steel  or  cast  iron,  the  10  per  cent. 
I    allovs    pass   into   solution,   without   fusing,   like   platinum 
I    uud'er    similar    circumstances.        The    higher    alloys    are 
i   prepared  by  a  process  of  igneous  concentration,  in   which 
'    iitaniferous  iron  ore  is  smelted,  at  a  temperature  shghtly 
i   exoeedin-  that  of  the  blast  furnace,  along  with  sufficient 
'    carbon   to   reduce   the  cont.-iined   iron  oxides  but  not  the 
i   titanic   oxides,  a  small  quantity  of  lime  being  added   so  as 
to   form   a   titanate    of   lime,  this   passsing  into  the  slsg 
'    -ilone   with   the  small   amount   of   ma.srnesia   and  alumina 
(or  silica)  present  in  the  ore.     The  products   obtained  we, 
a  titaniferous  pig  iron   and  a  slag  concentrate  containrng, 
SI    oer   cent,  of  titanium  and   only   about  2  per  cent,  ot^ 
iron      By    a    modification    of    the    Goldschmidt  thermite  f 
nrocess     this    concentrate   can   be   converted   into    alloys 
free   from  carbon,   for  which   purpose   the   concentrate  iSj 
introduced   into   a    bath    of   aluminium,   maintained   at  al 
suitable    temperature   in    the    electric   furnace    and   when 
reduction    is    complete,   the   alloy   is    purified    from    any 
contained  aluminium  by  an  addition  of  iron  oxide.    The 
high   alloy   mav   be    lowered   to    any   desired   extent    by^ 
difution  in  a  bath  of  iron. 

Tests  made  with  these  alloys  as  an  adjunct  to  cast-iron,| 
show  that  about  3  per  cent,  of  a  10  per  cent,  titaimiin  allovs 
will  increase  the  tensile  strength  of  the  cast  iron  by  20-30 
ner  cent ,  and  the  transverse  strength  to  a  proportionate 
deiri-ee  Added  to  coke-iron,  the  strength  was  raised  to 
eou-il  that  of  excellent  Scotch  charcoal  iron  costing  double 
the  nrice  With  steel  the  influence  of  the  titanium  alloys  is 
o  c^onsiderablv  increase  the  ductility,  the  effect  of  eveu 
0-10  per  cent,  of  titanium  (in  the  steel)  being  vcr-i 
marked.  .  , 

A  point  tentatively  raised  by  the  author  ■''  «hethe 
titanium  may  not  act  as  a  more  powerful  deoxidisei  thai 
manganese,  and  also  as  a  denitrogeniser  (on  ;.ccouut  o 
r  ^'mbu^tibility  in  nitrogen  at  800'  C.)  and  thus  ™is, 
open-hearth  and  converter  steel  to  approach  the  strength  0 
crucible  steel. — C.  S. 


JO- 


'/^i 


Us 


I'l,; 


Ecduction  with    Calcium   Carbide:  .f^'lfl""'fj'^''''^ 
;„ .     Fr.  von  Kiigelgen.    Zeits.  f.  Elektrochem.,  e 

781—785. 
Thf  author  replies  to  Neumann's  criticism  (this  .lounial 

^o^'^-^:%l^^  pr^u-  of  ^he  reductn.  dae 
not  prove  that  this  is  a  primary  product  o  the  r  ac  lo 
especially  as  Neumann  worked  with  fi""^'' '•^\,"'''™'„ 
XTar^e  quite  porous  for  ?--' »''\'-°'-?,']"^';j  L'e^'„^„' 
obtained  by  Neumann  contained  much  of  the  furnace  ga 
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Che  author  upholds  the  view  that  the  reduction  takes  place 
iccordiug  to  the  equations — 

5M„0  +  CaCs  =  5Mn  +  CaO  +  2CO3  and 
4M.:0  +  2MC1  +  CaC,  =  Silj  +  CaCla  +  2CO;, 

vhere  SI  is  a  monovalent  metal. — J.  McC. 

Til  Alloi/s ;  Concentrated  Sulphuric  Acid  as  a  Soluent 
for .     H.  Nissenson  and  F.  Crotogiuo. 

See  under  XXIII.,  page  1350. 

Cadmium  and  Zinc  ;  Detection  of ,  m  the  Dry  Way. 

R.  Biewend. 

See  under  XXIII.,  page  1349. 

Lead  ill  Ores;  Determination  of •.     I.  C.  Bull. 

See  under  XXIII.,  page  1350. 

English  Patents. 

ron  and  Steel ;  Manufacture  of ,  and  Alloys  thereof, 

G.  .1.  Snelus,  Frizington,  Cumberland.  Eof;.  Pat. 
12,950,  .lune  25,  U'Ol. 

loLTEX  pig  iron  is  run  from  the  blast  furnace  into  a 
rotator,''  which  is  a  cylindrical  iron  vessel,  two  or  more 
iameti  IS  in  length,  supported  on  anti-friction  rollers,  and 
;ied  with  basic  material  coated  vi'Mx  iron  oxide;  the  ends 
partially  opened,  and  one  end  is  provided  with  a  tap 
.|e,  the  opposite  end  being  adjusted  to  a  blowpipe, 
■mprising  a  chamber  containing  porcelain  pipes  or  tubes 
ith  which  the  blast  furnace  gases  and  hot  blast  pipes 
jmmunieate.  Iron  oxide  and  lime,  with  or  without  ferro- 
licoii  or  "  Saniter  mixture,"  are  added  to  the  molten 
large  in  the  production  of  malleable  iron  castings,  a  basic 
ag  thus  also  resulting.  In  case  it  is  required  to  form  an 
lov,  as  with  manganese,  chromium,  or  nickel,  the  necessary 
vide  is  added.  For  steel,  the  final  refining  is  eifected  in  a 
lishinsj  furnace.  Reference  is  made  to  Eng.  Pat.  908, 
i-2.— E.  S. 

on  Ore ;    Improved   Process  for  the   Treatment  of  . 

R.  llenard  and  A.  Becker,  Lipetsk,  Russia.  En<j.  Pat. 
14,970,  .July  4,  1902. 

10E  and  silicious  iron  ores  are  rendered  friable  and 
iignetic  by  exposure  first  to  oxidising  and  then  to 
duciug  gases  from  blast  furnaces  or  other  generators,  and 
e  then  subjected  to  electro-magnetic  sorting.  The  ore 
us  enriched  may  be  treated  by  ordinary  metallurgical 
oeesses. — E.  S. 

etallic  Oxides  into  Metal ;  Furnacesfor  Converting . 

W.  \V.  Fyfe,  Loudon.  Eng.  Pat.  14,363,  July  15, 
1901. 

3E  oxide  container  or  basin  of  the  furnace  is  built  of  fire- 
ly  with  "seating  blocks  "for  the  ends  and  sides,  and  is 
large  area  relatively  to  the  height,  in  order  that  the 
mes  may  impinge  closely  on  the  charge.  The  roof  is 
•med  of  curvilinear  blocks  based  on  the  side  walls, 
lependent  of  the  sides  of  the  hearth.  The  flames  pass 
er  the  charge,  then  through  channels  under  the  basin, 
d  lastly  around  an  iron  pot,  set  in  a  wing  of  the  furnace 
a  suitable  level  to  receive,  through  an  inclined  passage, 
;  molten  metal  as  it  flows  from  the  basin.  An  example 
given  of  the  treatment  of  antimony  oxide,  which  is 
ated  in  the  described  furnace  with  .sodium  and  potassium 
rbonates  and  carbon,  to  obtain  the  metal  in  one  operation. 

— E.  S. 

es;  Concentration  or  Enrichment  of .     W.  E.  Heys, 

-Manehester.  From  E.  Boyer,  Paris.  Eng.  Pat.  20,410, 
Oct.  12,  1901. 

E  finely-divided  ore  is  treated  with  such  a  solvent  as  may 
solve  the  mineral  constituent  without  dissolving  the 
igae,  in  a  "  diffusion  battery "  similar  to  that  used  in 
manufacture  of  beet-sugar.  The  solution  is  treated  to 
■cipitate  the  ore,  which  is  filter-pressed.     As  an  example. 


the  treatment  of  calamine  ore  is  given,  in  which  an  am- 
moniaoal  solution  is  used  as  the  solvent,  and  precipitation 
is  effected  by  expelling  t!ie  ammonia,  practically  pure  zinc 
carbonate  being  thus  obtained. — E.  S. 

Blast-Furnace  Gases  ;  Means  or  Apparatus  for  Purifying 

.   \.  G.  Brookes,  London.  From  Dcutsoh-Luxemburg- 

ische  Bergwerks-  und  Hutten  Aktien-Ges.,  Differdingen, 
Luxemburg.     Eug.  Pat.  17,213,  Aug.  5,  1902. 

Improvements  on  Eng.  Pat.  6141  of  1901.  When  the  gases 
are  to  be  passed  through  a  number  of  fans  in  succession,  the 
latter  are  so  connected  to  the  supply  aud  discharge  pipes, 
and  to  the  mains  for  the  washed  aud  unwashed  gases — each 
pipe  being  provided  with  shut-off  devices^that  one  or 
more  of  the  fans  may,  at  will,  be  disconnected  from  the 
series. — H.  B. 

United  States  Patents. 

Sidphidc     Ores ;     Desulphiirising    ,    Preparatory     to 

Smelting.  A.  IX  Carmichael,  Broken  Hill,  Australia. 
U.S.  Pat.  705,904,  July  29,  1902. 

.See  Eng.  Pat.  17,580.  1901  ;  this  Journal,  1902,  349. 

— E.  S. 
Ores  [Gold  and  Silver"]  ;  Proce.is  of  Treating .    S.  T. 

Muffly,  Bowdre,   Georgia,  Assiguor    to   K.  Pvatt,  New 

York!     U.S.  Pat.  710,496,  Oct.  7,  1902. 

Gold  and  silver  ores  or  concentrates  are  treated  in  a 
revolving  cylinder  fitted  with  baffle  plates,  with  a  spray  of 
cyanide  (or  other  solvent)  solution,  injected  by  hot  air 
under  pressure,  tlie  spray  being  circulated  through  the 
charge  axially  of  the  cylinder's  revolution  and  agitation, 
the  gases  set  free  being  cariied  olF  at  a  point  opposite 
to  that  of  the  injection.  Reference  is  made  to  U.S.  Pat. 
Serial  No.  75,799,  of  .Sept.  20,  1901.-- -E.  S. 

Zinc  from  Ores ;  Furnace  for  Separating .      A.  M.  G. 

S'^billot,  Paris.     U.S.  Pat.  710,217,  Sept.  30,  1902. 

The  combustion  chamber  is  divided  into  a  front  com- 
partment for  the  ore,  and  a  rear  compartment  having  a 
separate  grate  charged  with  charcoal,  the  wall  to  which  has 
a  lower  and  an  upper  passage ;  the  former,  for  pass.age  of 
the  zinc  vapours  traversing  the  incandescent  charcoal,  and 
issuing  into  a  series  of  condensing  chambers,  with  baffle 
plates  and  depressions  in  the  fioors  to  receive  the  metal ; 
whilst  the  upper  passage  leads  to  other  independent 
chambers,  for  collection  of  dust  from  the  lighter  fumes 
which  reach  that  passage. — E.  S. 

Mattes;    Method   of  Treating   .      J,  A.   Potter  and 

W.  C.  Harvie,  Jlonterey,  Mexico.  U.S.  Pat.  710,300, 
Sept.  30,  1903. 

The  molten  matte  is  exposed  to  the  action  of  an  air-blast, 
with  rabbling,  and  after  the  sulphur  is  practically  burned 
away,  the  matte  is  balled  for  smelting.  Chambers  con- 
taining the  molten  matte  are  successively  treated,  the  heat 
from  one  chamber  being  made  serviceable  in  completing 
the  operation  in  that  previously  exposed  to  the  blast. 

— E.  S. 

[Alkali  Metats~\    Metals  of  the  Alkalis  ;  Production  of  the 

.     L.    T.   Moeser    and    W.  E.    Eidinaim,    Giessen, 

Germany,  Assignors  to  Chemische  Fabrik  Griesheim 
Electron,  Frankfort-ou-the-Maine.  U.S.  Pat.  710,493, 
Oct.  7,  1902. 

A  mixture  of  calcium  carbide  and  an  alkali  fluoride  is 
heated  in  a  vessel  attached  to  a  condenser,  oxygen  being 
excluded,  when  the  alkali  metal  distils  over,  leaving  a 
cyanide  as  a  by-product,  in  case  air  has  been  expelled 
from  the  apparatus  by  nitrogen  or  ammonia  gas.  The 
alkali  fluoride  maj'  be  replaced  by  an  alkali-silico-fluoride 
or  cryolite,  &c. ;  the  residue  then  contains  silicon  carbide 
or  aluminium  carbide. — E.  S. 

Gas-producer  cCnd  Recuperative  Furnace  combined  [for 
Tin  and  Sheet-Mills'].  A.  J.  Maskrey,  Martins  Ferry, 
Ohio.     U.S.  Pat.  706,579,  Aug.  12,  1902. 

This  invention  is  especially  applied  to  a  combined  gas- 
producer   and  a  double  recuperative  finishing-furnace  for 
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tin  and  sheet  mills.  Eecuperative  furnaces  are  arranged 
at  each  side  of  the  rear  end  of  the  producer.  Separate 
passages  lead  from  the  proilucer  to  the  combustion  chamber 
of  each  furnace  for  conveying  the  gases  generated  iu  the 
producer.  Intake  flues  admit  heated  air  to  the  combustion 
chambers  at  substantially  the  same  points  at  which  the 
gases  are  admitted. — R.  S. 

Smeltitiff  Fiiriince.    C.  LaufrhUn,  St.  Louis,  Miss.    U.S.  Pats. 
707,601  and  707,60^,  Aug.  26,  1902. 

In  a  water-jacketed  smelting  furnace,  the  jacket  is  connected 
at  the  top  and  at  the  bottom  to  a  water  tank,  the  upper 
connecting  pipe  having  a  high  vertical  braui-h  open  to  the 
atmosphere.  The  water  supply  to  the  tank  is  maintained  at 
such  a  level  that  there  may  be  continuous  flow  into  it 
throutfh  the  upper  pipe  leading  from  the  jacket,  with  flow 
the  reverse  way  through  the  lower  pipe.  Referring  to 
>iO.  707,602,  a  tube  extending  through  the  double  walls  of 
the  furnace  is  grooved  on  each  side  of  the  wall  plates. 
The  lower  side  of  the  tuyere,  just  outside  the  furnace,  has 
an  opening  to  allow  discharge  of  any  molten  slag  gaining 
entrance,  which  opening  is  closed  by  a  sheet  of  paper 
and  a  plate,  clamped  by  an  automatic  device  in  such 
manner  that  if  the  paper  be  burned  away  by  intrusion  of 
slag,  way  is  made  for  passage  outwards  of  the  same.  The 
sheet  of  mica  clamped  over  the  inspection  hole  is  fitted  with 
a  device  enabling  it  to  be  readily  withdrawn  or  changed. 

— E.  S. 

Fume-Arresler   \^Smelling    Furnaces'].      A.   W.   Gilliland, 
St.  Louis,  Miss.     U.S.  Pat.  709,896,  Sept.  30,  1902. 

The  fume-house  is  a  rectangular  structure,  divided  by 
transverse  brick  partitions  into  a  series  of  compartments 
traversed  by  the  fumes  from  adjoining  furnaces,  the 
partitions  having  openings  at  alternately  opposite  ends 
near  the  floor  level,  so  that  the  path  of  the  fumes  is  zig-zag. 
In  each  chamber  formed  by  the  partitions  is  a  low  sheet 
metal  frame  extending  to  the  side  walls,  having  a  door  at 
each  end  and  open  to  the  air,  and  a  shelving  roof,  so  that  the 
dust  there  collecting  slides  downward  to  the  sides,  means 
for  withdrawing  which  are  provided.  The  last  chamber  of 
the  series  communicates  with  the  bottom  of  a  vertical 
cooling  tower,  preferably  of  sheet  iron,  having  two  parallel 
passages,  that  into  which  the  fumes  enter  having  a  vertical 
series  of  horizontal  screens;  from  the  top  of  this  passage 
the  fumes  pass  into  and  down  the  second  passage,  wati  r 
being  showered  into  both  passages.  The  cooliug  tower 
has  at  its  base  a  water-tank  through  which  the  purified 
gases  pass,  and  the  escape  of  which  is  regulated.  A  filler 
is  connected  to  the  water-tank. — E.  S. 


Platinq  Metal.     "W.  Griffith,  Pittsburg,  l^a. 
U.S.  Pat.  704,793,  July  15,  1902. 

Iron,  steel,  or  the  like,  is  coated  with  a  more  fusible  metal, 
such  as  copper,  by  covering  the  surface  of  the  steel  (for 
instance)  with  a  layer  of  pulverulent  copper,  tbeu  with  a 
plate  of  the  s;imc,  and  heating  them  below  the  fusing  point 
of  the  more  fusible  metal  ;  a  cold  cap  of  brick  or  metal  is 
then  placed  on  the  covering  plate,  and  the  ingot  raised  to 
a  higher  lemperaiure. — E.  S. 

Amalqamator,  and  Method  of  Amalgamating  Metals. 
P.  A.  Knappe,  Grantville,  Georgia,  Assignor  to  American 
Amalgamating  Co.,  Georgia.  U.S.  Pats.  705,095  and 
705,096,  July  22,  1902. 

The  ore  pulp  is  delivered  under  pressure  into  one  end  of 
the  smaller  of  two  communicating  horizontal  stationary 
cylinders,  of  which  the  first  constitutes  the  mixing,  and 
the  second  the  settling  chamber,  both  being  charged  with 
mercury,  and  the  latter  having  a  settling  space  out  of  the 
path  of  travel  of  the  intermingled  pulp  and  mercurj'.  The 
outlet  for  the  pulp  is  near  the  extremity  of  the  larger 
cylinder,  and  it  is  so  arranged  as  to  facilitate  separation 
by  gravity  of  the  amalgam  and  tailings,  which  separation 
is  further  aided  by  admission  of  water  to  that  cylinder. 
Both   the   cylinders    are    traversed    by    a    rotating    shaft 


carrying    radial     mixing     arms.       An     electric     current 

preferably  alternating,  is  pas-ed  through  to  obviate' 
"sickening"  of  the  mercury. — E.  S. 

Metals ;  Meth  od  of  A  malgamating ,  and  A  iiialgamator. 

P.  A.  Knappe,  Grantville,  Georgia,  Assignor  to  American 
Amalgamating  Co.,  Georgia.  U.S.  Pats.  707,971  and 
707,972,  Aug.  20,  1902. 

The  ore  pulp  is  passed  from  a  series  of  concentrating 
vessels,  at  an  elevated  position  to  obtain  pressure,  into  a 
horizontal  cylinder  charged  with  mercury,  and  fittei  with 
means  for  mixing,  and  an  electric  current  is  caused  to  act 
on  the  contents.  The  outflowing  pulp  is  also  subjected 
to  concentration  in  another  series  of  vessels,  to  extract  the 
heavier  particles,  means  for  returning  which  to  near  the 
initial  end  of  the  amalgamator  are  provided.  The  circula- 
tion of  unamalgamated  metal  is  thus  continued,  and  "  those 
parcicles  which  are  unsusceptible  to  amalgamation"  gre 
withdrawn. — E.  S. 

Metals ;  Method  of  Producing  ,   in    a  Finely-divided 

State.  E.  Pohl,  Weisswasser,  Germany.  U.S.  Pat. 
706,475,  Aug.  5,  1902. 

The  molten  metal  is  sprayed  through  a  pipe  provided  witli 
a  nozzle  into  a  retort  heated  sufliciently  to  distil  the  metal 
into  a  suitably  attached  condenser,  which,  when  tin  is  being 
treated,  may  contain  water. — E.  8. 

XL-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(^.)— ELECTRO-CHEMISTRY. 

Ketones;  Electro-chemical  Reduction  of .     K.  Elbs   i] 

and  K.  Brand.     Zeits.  f.  Elektroehem.,  3,  "83 — 788.      H 

In  alkaline  solution  ketones  are  reduced  when  electrolysed 
with  a  lead  plate  cathode  iu  precisely  the  same  way  as  bv 
the  chemical  reduction  with  sodium  amalgam,  or  ziuc  dust 
and  alkali,  that  is  to  say,  the  carbonyl  group  is  reduced  to 
CIIOH,  and  in  man}'  cases,  this  is  a  convenient  method 
for  preparing  diphenylcarbinols. 

The  electrolytic  reduction  of  ketones  in  acid  solution 
(dilute  sulphuric  or  phosphoric  acid),  at  a  lead  cathode, 
yields  pinacones,  but  if  these  primarily-formed  pinacone> 
are  affected  by  acids,  the  corresponding  a-  or  ;8-pinacolines 
are  obtained.  This  reduction  is  much  more  violent  than 
reduction  with  zinc  dust  and  acetic  acid,  and  is  not  sa 
generally  applicable  for  the  preparation  of  pinacones.  The 
conditions  observed  as  necessary  for  the  purely  chemical 
reduction  do  not  fully  apply  iu  the  case  of  the  electrolytic, 
reduction  ;  the  aliphatic  and  mixed  aliphatic  and  aromatic 
ketones  give  secondary  alcohols  as  well  as  pinacones,  but 
purely  aromatic  ketones  yield  only  pinacones.— J.  McC.     t' 

Nitro-conipounds ;  Reduction  of  Aromatic ,  to  Aminoi 

compounds.  K.  Elbs  and  K.  Brand.  Zeits.  f.  Elektroehem. 
8,  788—789. 

;n-NiTRANiLiNE  when  reduced  at  a  nickel  cathode  give 
m-diaminoazobenzene,  but  with  a  copper  cathode,  ;H-pheDy 
lene  diamine  is  produced.  The  statement  in  Ger.  Pat 
No.  I.'i0,742  of  Boehringer  und  Sohne  that  the  reductioi 
product  is  independent  of  wh.nher  nickel  or  copper  is  usee 
as  cathode  is  incorrect,  because  the  presence  of  copper  i 
essential  for  the  production  of  »«-phenylene  diamine. 

—J.  McC. 

Electro 
Zeits.  i 


m-Nitrophenol  in   Alkaline  and  Acid   Solution 

chemical  Reduction  of   .     E.    Klappert. 

Elektroehem. ,  8,  791—792.  i 

m-NiTROPHENOL  is  reduced  electrolytic.illy  in  alkalin' 
solution  according  to  the  rule  which  is  found  to  apply  t 
other  m-uitro  compounds.  I'rovided  that  the  electrolysi 
be  carried  out  quickly  in  the  heat,  that  a  nickel  cathode  h 
used,  that  only  the  requisite  amount  of  current  be  passe 
through,  and  that  the  solution  be  acidified  with  acetic  aci 
immediately  after  electrolysis,  a  good  yield  of  mazopbeDc 
is  obtained.  Iu  sulphuric  acid  solution,  m-amioopheDC 
sulphonic  acid  is  produced. — J.  McC. 
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'  and  p-Nitro-benzene  Siilphonic  Acids  in  Alkaline 
\  Solution  ;  Eleclrn-chemical  Reduction  of .     Iv.  Elbs 

and  Th.  Wohlfahrt.  Zeits.  f.  Klektrochera.,  8,  789— 
•  791. 

T  a  nickel  cathnde,  potassium  p-nitrobenzene  sulphonate 
,  reduced  in  the  first  place  to  potassium  azobenzene- 
•disulpliiiu*te,  according  to  the  equation — 

2CcH,(NO.;)S03K  +  811  = 
4H.,()  +  SOsK.CsH^.NcN.CoHi.SOjK. 

his  azo-compound  is  obtained  in  yellowish-red  prisms 
ilh  2J  molecules  of  wa'er  of  crystallisation.  In  very 
inceutrated  solution  further  reduction  takes  place,  and 
Dtassium  hydrazobenzene  disulphonate  is  formed — 

KS03.C(;H^.X:X.C6H4.S03K  +  211  = 
KSO3 . CcHj . Nil . NH  .  CoKj . SOjK. 

his  crystallises  in  fine  colourless  needles  which  are  easily 
liable  in  water,  but  insoluble  in  alcohol. 
I'otassium  o-nitrobenzene  sulphonate  is  reduced  in  quite 
different  way  from  the  para-compound.  In  this  case  a 
Lvture  of  potassium  o-aminobenzene  sulphonate  and  potas- 
um  benzidine  o-disulphonate  is  obtained;  when  the  ammo- 
uni  salt  is  used,  and  the  anode  liquid  is  sodium  carbonate 
•lution.  a  good  yield  of  o-aminobenzene  sulphonate  is 
jtained  and  very  little  benzidine-o-disulphonate. 

—J.  McC. 

English  Patents. 

\'ater  mid  olIuT  Fluid  from  Mineriil,  V'cr/dal,  and  Animal 
Substanci'S ;     Apparatus  for     the    \_Klectro-endosmotic~\ 

Extraclion    of  .       (j.    B.    Sahwerin,    Berlin.      Eug. 

Tat.  22,;i01,  Nov.  5,  1901. 

HE  apparatus,  which  is  of  the  type  described  in  Kng. 
at.  12,431  of  1900  (this  Journal,  'l90I,  726),  comprises  a 
ationary  series  of  superposed  floors,  preferably  corru- 
ited,  a  series  of  removable  open  boxes,  supported  by 
e  floors  and  provided  with  permeable  bottoms  forming 
igative  electrodes,  and  a  series  of  positive  electrodes, 
cated  in  the  intervals  between  the  floors,  and  arranged 
be  movable  up  and  down  in  entirety.  Each  member 
'  the  positive  electrodes  is  also  capable  of  individually 
llowing  the  material  as  it  contracts  under  the  action  of 
le  electric  current.  The  floors  for  supporting  the  boxes 
ay  be  arranged  to  establish  electrical  connection  between 
e  bottoms  of  the  boxes  and  the  source  of  electricitv. 

— k.  A. 

lectric  Batteries  and  Electroli/ticul  Apparatus.  [Porous 
Wood  Vessels.']  P.  Marino  and  G.  Marino,  Paris. 
Eng.  Pat.  22,30S,  Nov.  5,  1901. 

V  emjiloying  porous  wood  receptacles  for  the  electrodes  of 
secondarj- battery,  it  is  stated  that  a  solid  wall  constituting 
1  obstacle  to  the  fall  or  displacement  of  the  active  material, 
provided,  whilst  at  the  same  time  affording  free  passage 
the  electric  current,  to  the  electrolyte,  and  to  the  gases 
irmed. 

The  wood  is  rendered  porous  and  permeable  to  the 
irrent  by  treating  it  successively  with  a  cupr- 
nmonium  solution  (Schweitzer's  Hquid)  to  dissolve  the 
■llulose,  an  alkaline  solution,  to  which  chloride  of  lime 
IS  been  added,  to  remove  the  incrusting  matter,  and  with 
idrochloric  acid,  in  order  to  dissolve  the  xj-lose  and 
iraxylose.  The  wood  is  then  washed  in  a  bath  to  which 
larcoal  is  added,  to  eliminate  the  hydrochloric  acid,  and 
lally  the  resinous  matter  is  removed  by  hot  alcohol.  In  a 
oditication  of  the  above  method  for  the  removal  of  the 
crusting  matter  and  the  xylose  and  paraxylose,  nitric 
id  sulphuric  acids  are  substituted  for  the  alkaline  solution 
id  the  hydrochloric  acid.  The  wood  may  also  be  rendered 
irous  by  terrifying  it  in  a  receptacle  heated  to  a  unil'orm 
id  suitable  temperature.  The  porous  wood  may  also 
•  employed  for  primary  batteries,  and  for  electrolytic 
aphragms. — G.  H.  E. 


United  States  Patents. 

Thermo-Etectric  Element.  C.  B.  Thwing,  Galesberg,  UI., 
Assignor  to  L.  S.  Lansville,  New  York.  U.S.  Pat. 
704, 595,. July  15,  1902. 

The  positive  element  of  the  thermo-electric  couple  is  iron, 
and  the  negative  element  consists  of  an  alloy  of  nickel  and 
copper  of  the  composition  NijCu... — G.  H.  It. 

Generator;  Thermo-Elcctric .   C.  B.  Thwing,  Syracuse, 

X.Y.,  Assignor  to  L.  .S.  Langville,  New  York.  U.S.  Pat. 
704,596,  July  15,  1902. 

The  generator  is  enclosed  in  a  casing,  open  top  and  bottom, 
which  contains  a  longitudinal  burner  with  a  chimney.  A 
lonsrittidiual  series  of  thermo-electric  couples  is  arranged  on 
each  side  of  the  burner,  their  minor  portions  projecting  into 
the  path  of  the  products  of  combustion  from  it,  and  their 
major  portions  extending  outwards  from  and  below  the 
former.  A  second  series  of  couples,  similarly  constructed, 
is  arranged  above  the  first,  but  in  reverse  position,  so  as  to 
1  form  small,  compact  heating-,  and  wide  extended  cooling- 
j  surfaces.  The  sets  of  couples  have  insulating  strips 
between  their  members  and  between  each  other,  the  strips, 
I  chimney,  aud  sides  of  the  casing  forming  a  heating  chamber 
above  the  luirner,  lined  with  asbestos.  The  metallic  positive 
and  uegative  elements  differ  in  composition,  and  fit  into 
each  other  with  a  slot,  the  joint  being  riveted  aud  brazed 
to  a  conuecting  piece. — G.  H.  I{. 

Generator  ( .single  Fluid).  Electrochemical .   [  Baffles.'] 

H.  S.  Amwake,  Camden,  N.J..  Assignor  to  C.  II.  Graham 
and  G.  D.  Bouton,  Philadelphia,  Pa.  U.S.  Pat  707,372, 
.\ug.  19,  1902. 

A(:o(iKoiN(;  to  this  patent,  which  is  an  improvement  on 
previous  ones  (see  U.S.Pats.  702,760  and  12,019,  1902; 
this  Jourual,  1902,  1143),  each  electrode  is  surrounded  by  a 
current-conducting  baifle,  normally  insulated  from  and 
means  are  provided  for  placing  each  electrode  and  its 
surrounding  baffle  in  parallel  circuit. — G.  H.  11. 

Glasn    or   other     Materials ;      Process   of    Framing 

[Electro-deposition].  H.  W.  Scattergood.  U.S.  Pat. 
709,513,  Sept.  23,  1902. 

See  under  VIII.,  page  1330. 

Nitrogen    Compounds    [Nitric    Acid]    from    Atmospheric 

Nitrogen  ;    Manufacturimi  .       C.    S.    Bradley  and 

D.  R.  Lovejoy,  New  York,  Assignors  to  Atmospheric 
Products  Co.,  of  Niagara  EalLs,  N.V.  U.S.  Pat.  709,807, 
Sept.  30,  1902.     (See  also  this  Journal,  1902,  1138.) 

Aiu  (or  a  mixture  of  nitrogen  aud  oxygen),  previouslj- 
dried  by  cooling,  is  passed  through  an  apparatus  in  which 
it  is  exposed  to  the  action  of  a  number  of  rapidly  formed 
and  interrupted  electric  arcs,  maintained  .at  the  minimum 
thickness  or  volume  consistent  with  avoidance  of  degenera- 
tion into  sparks.  The  air  traverses  the  apparatus  at  such  a 
rate  as  to  carry  away  the  nitrous  oxides  formed  from  the 
arcs,  so  as  substantially  to  prevent  dissociation. — E.  S. 

Gases  ;    Apparatus  for  subjecting  ,    (0    High-tension 

Discharges.  [Electric  Arc]  V.  S.  Bradley,  New  York, 
and  1).  It.  Lovejoy,  Niagara  Falls,  Assignors  to  the 
Atmospheric  Products  Co.,  Niagara  Falls.  U.S.  Pat. 
709,86S,  Sept.  30,  1902. 
The  object  of  this  patent,  which  is  a  division  of  a  former 
one  (Serial  No.  8,008,  1901),  is  to  enable  the  subdivision  of 
the  high-tensiou  discharges  so  as  to  obtain  a  large  numbei 
of  arcs  from  the  same  circuit.  A  plurality  of  discharge 
devices,  or  fixed  terminals,  connected  in  parallel  with  a 
high  tension  supply  circuit,  is  arranged  in  the  containins 
vessel,  and  a  shaft,  carrying  movable  terminals,  is  mounted 
on  it  so  that  it  can  rotate.  Means  are  provided  for  passing 
gases  through  the  vessel,  and  subjecting  them  to  the  action 
of  the  discharge  devices,  and  induction  devices,  supported 
on  it,  are  connected  in  circuit  with  the  fixed  terminals. 
Means  are  also  provided  for  supplying  high-tension  current 
to  the  induction  devices  and  to  the  shaft.  (See  preceding 
abstract.)— G.  H.  R. 
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Alkali   Salts;    Eleclrolytic   Decomposition    of   .     E. 

Kdser  au'l  M.  Wildermarm,  London.      U.S.  Pat.  709,971, 
Sept.  30,  i;>02. 

See  Eng.  r.it.  22,902,  1901  :  this  .Journal,  1902,  125. 

— (i.  H.  K. 

Graphite ;    Piocess    of    makintj   .      E.    G.    Acheson, 

Niagara  Falls,  N.Y.     U.S.  Pat.  711,031,  Oct.  14,  1902. 

A  jtASS  of  carbon,  preferably  •'  petroleum-coke,''  is  intro- 
duced into  an  electric  furnace  in  lumps  imbedded  in 
powdered  carbon,  and  with  it  is  mixed  a  volatile  material 
capable  of  forming  carbide.  The  mass  is  then  heated  to 
a  high  temperature  sufficient  to  vaporise  the  substance, 
causiue  the  vapour  to  permeate  the  charge  and  irraphitisfc  it. 

— G.  ]1.  K. 

(5.)— ELECTRO-MET  ALLUKGY. 

English  I'atilN't. 

Ores  and    Slimes ;    Method   of,    and  Apparatus  /or,  the 

Reeoverii  of  Precious  Metals  [Gold']  from .     F.  T. 

JIumford,    Kalgoorlie,   Western    Austraha.      Eng.    I'at. 
24,026,  Nov.  26,  1901. 

See  U.S.  Pat.  706,436,  1902  ;  this  Journal,  190'.'.  1 144, 

— (;.  H.  K. 

United  St.ites  Patent. 

Copper  cr  other  Metals  ;  Elictrometallurgical  Treatment  of 

Ores  of  ,      [Siilphiiroiis    Acid].       C.   J.    Tossizza, 

Paris.  '  U.S.  Pat.  710,346,  .Sept.  30,  1902. 

Copper  or  other  uietals  inay  be  recovered  elecrolytically 
from  impure  or  ferruginous  solutions  of  sulphate  of  copper, 
or  of  sulphide  ores,  those  of  the  latter  obtained  bv  roasting 
the  ores  and  treating  with  sidphuric  acid.  Sulph\u'ous  acid 
from  the  roasting  operation  is  introduced  into  the  electro- 
lytic bath,  whilst  the  voltage  is  simultaneously  adjusied 
hetween  about  two-tenths  and  eight-tenths  of  a  volt  in  such 
a  way  as  to  effect  the  decomposition  of  the  salts  of  the  metal 
to  be  recovered,  whilst  those  of  the  other  metals  present  in 
the  solution  remain  intact.  The  insoluble  anodes  nuist  be 
maintained  in  contact  with  the  sulpliurous  acid. — G.  H.  R. 

III.-FATS.  FATTY  OILS,  AND  SOAP. 

Rosin  Oil:  its  Uses  and  a  New  Method  of  Producing 
it.  P.  Huth  and  W.  Lippert.  Chem.  Rev.  Fett-  u. 
Harz-Ind.,  1902,  9,  [10],  a26— 228. 

TnE  authors  tried  decomposing  ordinary  colophony  in  an 
iron  autoclave  at  a  temperature  of  350—260  C,  under 
pressure  of  12 — l.'i  atmos.  The  rosin  was  thus  transformed 
into  a  viscid  oil,  which  on  distillation  yielded  a  clear  product. 

Instead  of  the  actoclave,  a  sealed  glass  tube  was  now  used, 
the  necessary  safety  valves  affixed,  and  the  glass  tube  was 
again  heated  to  300° — 350^  C.  in  an  upright  position, 
^vhereb-i  the  upper  part  remained  cool,  acting  in  some 
measure  like  a  reversed  condenser.  A  similar  decomposi- 
tion product  was  formed  to  that  obtained  in  the  iron  auto- 
clave, also  a  little  more  water,  but  no  gas  pressure  was 
observed. 

The  process  is  considered  suitable  for  the  production  of 
crude  rosin  oil,  if  a  sufficiently  strong  apparatus  can  be 
■constructed  to  withstand  a  temperature  of  over  300^  C.  and 
pressure  of  12 — 1;")  atmos. 

Experiments,  at  present  in  progress,  on  the  distillation  of 
TOsin  lime  soaps,  so  J'ar  show  that  excess  of  lime  hinders 
dLstillation  ;  the  mass  also  froths  strongly,  does  not  melt 
easily,  and  thus  decomposition  becomes  difficult. — S.  I.  K. 

Kapok  Oil :  Variation  of  the  Mean  Molecular  Weight  of 
the  Fi.red  Fatty  Aeids.  h.  Philippe,  ilonit.  Scient., 
1902,  16,  [730],  728—736.  (See  this  Journal,  1893, 
<)23;   1894,258.) 

ILvpoK  seeds  contain  24 '2  per  cent,  of  oil.  The  oil 
examined  by  the  author  was  obtained  by  cold-jiiessing  ;  it 
gave  the  following  figures: — specific  gravity  at  15"  C, 
O'92o7  :  iodine  value.  7J"J;  free  acid,  5'2  per  cent.; 
saponification  value  (Koettstorfer),  I96'5  :  soluble  acids  or 


Planchon  value,  0-37:  Keichert  value,  3-3;  and  Uehner 
value.  95-4.  The  insoluble  fatty  acids  prepared  in  the  usual 
manner  and  washed  by  boiling  several  times  with  water 
gii^^  the  following  iigures  : — Melting  point,  3o-5'— 36''  G.' 
solidifying  point,  31  5"  C.  ;  saturation  value  (c.c.  of  N/l 
potash  requned  to  saturate  5  grms.  of  the  fatty  acids), 
12-0;  acetyl  value,  H6-0.  The  I'attv  acids  contained  30  per 
cent,  of  solid  and  70  per  cent,  of  liquid  acids.  The  mean 
molecular  weight  of  the  fatty  acids  shows  a  great  variation 
when  calculated  from  tlie  saponification  value  of  the  oil. 
and  from  the  saturation  value  of  the  fatty  acids ;  in  the 
former  case  it  is  272,  and  in  the  latter416-7.  The  variation 
of  the  molecular  weight  is,  according  to  the  author,  due  to 
the  formation  of  acid  anhydrides,  and  it  is  probable  that 
the  great  variation  observed  with  kapok  oil  is  due  lo  the 
existence  in  this  oil  of  a  fatty  acid  capable  of  beiu" 
easily  transformed  into  an  anhydride.  Kapok  oil  is  edible': 
it  consists  of  a  mixture  of  the  glyeerides  of  palmitic  acid', 
oleic  acid,  and  a  li(iuid  acid  which  has  not  been  identified! ' 
The  residual  oil-cake  is  rich  in  nitrogenous  matters.  A I 
sample  completely  freed  from  oil  and  dried  yielded,  on  ! 
analysis,  4-25  per  cent,  of  nitrogen.  This  oil  cake  is  stated 
to  form  a  very  nutritive  cattle-lood  — A.  S. 

Fat  of  the    Cidifomian  Bay  Tree  ;    Fatty  Acids  if 
J.   M.   Stillman  and  E.  C.   O'Neill.     Amer.   Chem.   J.   ' 
1902.  28,  [4],  327. 

I.\  1S82  (this  Jourual,  1882,  370)  the  authors  believed  that  i 
they  had  discovered  an  acid  of  formula  C'„1I.»,02  in  the  fat 
of    the  seeds  of    the  C.ilifornian  bay  tree   CUi'nlicUularia  i 
Californica).      From   their   more   recent   work   they   have 
come   to  the   conclusion  that  they  were  formerlv  dealing  i 
w  ith  a  mixture  of  fatty  acids  (one  of  which  was  lauric  acid) 
and  not  with  a  homogeneous  acid. — C.  A.  M. 


.Ill 
lille 
IZiO 
r"" 


Cotton- Seed    Oil 
Detection  of  — 


Butter;    Halphen's     Test   for    tin 
V,.  Sjollema  and  J.  E.  TuUeken. 


See  under  XVIII.  A.,  page  1344 


English  Patents. 

Ciilton   .^eeds  ;     Hcmovirig  Fibre  from  .     ,T.  J.  Green 

Shreveport,  Louisiana.  U.S.A.     Eng.  Pat.  12,539,  June 2, 
1902.     (Under  Intemat.  Conv.,  Dec.  2,  1901.) 

To  remove  fibres  and  gums  from  cotton  seeds,  the  latter 
are  heated  and  sprayed  with  concentrated  sulphuric  acid 
while  being  submitted  to  a  rubbing  action  for  the  purpose 
of  removing  the  portions  of  the  fibres  which  have  been 
carbonised,  and  of  exposing  fresh  portions  ;  the  seeds  are 
finally  washed  free  from  acid  with  water,  and  are  dried. 

— K.  B. 

Saponaceotis  Product  for  Horticultural,  Sanitary,  and  other 
Purposes.  J.  H.  Koeus.  Eng.  Pat.  19,494,  Sept.  30, 
1901. 

See  under  XVHI.  C,  page  1345. 

liesins.  Fats,  and  Oils  ;  Purifying  and  Decolorising . 

H.  Arledter   and   R.   J.    NVhitney.      Eng.    Pat.   15,531. 
Oct.  24,  1901. 

See  under  XIII.  U.,  page  133S. 

Purifier  Jor  Waste  Oil.  S.  H.  H.  Barratt  and  the  United 
Asbestos  Co.,  Ltd.,  both  of  London.  Eng.  Pat.  16,618, 
July  26,  1902. 

The  apparatus  consists  of  a  double  casing  with  an  inteT- 
mediate  heating  coil,  or  with  a  heating  jacket.  The  inner 
casing  is  sgcured  to  the  bottom  of  the  outer  one  by  means  of 
a  central  tube  with  a  tap  below,  for  drawing  off  the  filtered 
oil.  The  impure  oil  is  introduced  into  the  space  between 
the  casings,  where  it  deposits  much  of  the  impurities,  which 
separate  under  the  inficience  of  the  heat.  It  then  rises 
through  holes  protected  by  straiuers,  at  the  lower  part  of 
the  inner  casing,  and  passing  upwards  through  filleriog 
material,  preferably  asbestos,  is  drawn  off  tbroagh  the 
central  tube. — C.  A.  M. 


Nov.  15, 1903.] 
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XIII.-PIGMENTS,  PAINTS;   RESINS, 
VARNISHES:   INDIA-RUBBER,  Etc. 

(.■!.)— PIG.MEXTS,  PAINTS. 

Lithoponc ;  Analysis  of .     Coffignier.     Bull.  Soc. 

Chim.,  1902,  27,  [IS],  94.3—947. 

The  author  has  extended  his  serie.**  of  anulyses  of  various 
samples  of  lithopoue,  some  of  the  results  of  n-hieh  were 
.  recorded  in  a  previous  paper  (this  .Touinal,  I'.IOi,  1 146). 
In  addition  to  the  ordinary  types  of  lithopoue,  some  s-.iniples 
very  rich  in  zme  sulphide  (from  40  to  oU  per  cent.)  have 
now  been  analysed.  In  the  great  majority  of  cases  the 
;  results  confirm  the  validity  of  the  author's  method  of 
I  analysis.  Some  samples,  however,  all  made  at  the  same 
factory,  afibrded  anomalous  results,  which  gave  totals  falling 
very  far  short  of  100.  'She  fact  is,  when  solutions  of  zinc 
sulphate  and  barium  sulphide  are  caused  to  react,  the 
precipitate  contains  oxysulphydrate  of  zinc,  zinc  hydrate 
and  barium  sulphate.  On  subsequent  calcination,  the  oxy- 
sulphydrate is  convened  into  sulphide  and  the  hydrate  into 
oxide,  if  the  zinc  soluble  in  1  per  cent,  acetic  acid,  in  the 
case  of  the  anomalous  analyses, be  calculated  as  oxysulphy- 
drate, ZnOH.SH,  instead  of  as  oxide,  the  results  appear 
&r  more  correct.  They  are,  however,  slightly  high  bccjiuse 
some  oxide  is  undoubtedly  present.  In  the  examination  of 
lithopone  therefore,  the  possible  presence  of  o.xvsulphydrate 
of  zinc,  which  is  soluble  in  dilute  acetic  acid,  has  to  be 
taken  into  account  in  the  case  of  samples  which  have  been 
ittsufficiently  calcined.  Samples  of  lithopone  which  had 
merely  been  dried  without  calcination  showed  the  presence 
this  body  very  distinctly .-^J.  F.  B. 

Prussian  Blue ;  Solubility  of .     Wyrouboff.     Bull. 

Soc.  Chim.,  lOOii,  21,  [18],  940— 941. 

Referrin'o  to  the  note  by  Coffignier  (this  Journal,  1902, 
1032)  with  regard  to  the  solubility  of  Prussian  blue  in 
lydroehlorlc  acid,  theaulhor  remarks  that  he  had  recorded 
■.his  fact  in  187G.  CotBgnier's  observation  as  to  the  great 
ncrease  in  the  solubility  of  the  blue  in  presence  of  fatty 
ilcohols  is  new  and  important.  The  question  now  arises 
.whether  this  is  a  phenomenon  of  true  solution  or  whether 
he  alcohols  bring  about  a  scL-ondary  decomposition  of  the 
)lue  with  formation  of  alcoholic  cyanides  and  fenic  chloride, 
liloifignier  misses  this  important  point  in  that  he  does  not 
'.tate  whether  ferric  chloride  is  present  or  not  in  the  aqueous 
lienors  after  the  reprccipitation  of  the  blue  by  water.  The 
'lature  of  the  change  which  occurs  when  Prussian  blue 
tlissolves  in  h3-droehloric  acid,  with  loss  of  its  blue  colour, 
|s  not  elucidated  ;  it  is  suggested  that  a  combination  may 
l«  formed  with  the  acid,  as  a  sort  of  hj-drochloride  of  ferric 
rerroeyanide,  similar  to  the  hydrochlorides  of  chlorides 
'tndied  by  Engel.  The  increased  solubility  of  the  blue  in 
resence  of  alcohols,  provided  no  secondary  decomposition 
ccurs,  ought  to  help  to  clear  up  this  point. — J.  F.  B. 

United  States  Patents. 

ampblack  Apparatus.  J.  L.  Mann,  Smithton,  West  Vir- 
ginia, Assignor  to  the  Castle  Brook  Carbon  Black  Co., 
Williamsport,  Pa.     U.S.  Pat.  706,429,  Aug.  j,  1902. 

PURELY  mechanical  device  for  collecting  and  discharging 
mpblack. 

Reference  is  made  to  U.S.  Pat.  706,430,  abstracted  below. 

— E.  S. 

'arbon- Black  ;  Apparatus  for  Making .     .T.H.Mann, 

Meadville,  Pa.,  Assignor  to  the  Castle  Brook  Carbon 
Black  Co.,  Williamsoort,  Pa.  U.S.  Pat.  706,430,  Aug.  b, 
1902. 

OE  main  features  of  the  apparatus  are,  "  the  combination 
a  casing,  a  horizontal  shaft  mounted  therein,  a  series  ot 
rbon  collecting  wheels  mounted  thereon  and  spaced  apart 
permit  the  passage  of  air  between  the  same,  carbon 
u'ners  arranged  beneath  each  carbon-collecting  wheel,  and 
rforated  plates  located  between  the  burners "  and  the 
aeels,  to  separate  them,  and   direct   the   flame   thereto. 


Transversely  and  above  the  primarj-  collecting  wheels  a 
second  series  of  wheels  is  arranged,  and  so  on  in  succession. 

— E.  S. 

White  Lead  ;  Apparatus  and  Method  for  Producing . 

.r.  \V.  Bailey,  Jersey  City,  U.S.A.,  Assignor  to  the  Union 
Lead  and  Oil  Co.,  Xew  Jersey.  U.S.  P.its.  709,954  and 
709,935,  Sept.  30,  1902. 

MoT.TEN  lead,  allowed  to  flow  through  orifices  v\  a 
perforated  plate,  solidifies  in  the  form  of  threads,  or  "lead 
fibre."  This  falls  into  a  chute,  which  by  a  rocking  motion 
deposits  it  in  a  series  ot  wave-shaped  ridges  on  a  travelling 
belt,  S  or  9  feet  wide  and  several  hundred  feet  in  length. 
The  belt  is  constructed  of  wood  slats,  covered  with  wire 
cloth  or  other  suitable  porous  material.  The  belt  with  its 
charge  of  lead  passes  first  throuTh  a  tank  containing  dilute 
acetic  acid,  and  thence  travels  to  the  corroding  chamber, 
the  lead  becoming  superficially  oxidised  by  the  action  of  the 
air  in  the  course  of  its  traverse.  The  corroding  chamber 
is  100 — 300  feet  long  and  is  supplied  with  carbon  dioxide 
and  steam.  The  belt  enters  near  the  roof  and  passes 
through  the  whole  length  of  the  chamber.  At  the  extremity 
of  its  course  it  delivers  its  charge  to  a  second  belt  running 
in  the  opposite  direction,  and  this  a<raiu  to  a  third,  and  so 
on.  The  lead  thus  reaches  the  bottom  of  the  chamber  after 
a  total  course  of  .nbout  5,000  feet,  and  by  allowing  the 
process  to  occupy  about  four  days,  only  8  per  cent,  of  the 
metal  remains  uncarbonated. 

In  patent  700,.^55  the  essential  features  of  the  claim  are 
that  the  lead  fibre  is  maintained  throughout  the  process  in 
an  uncompacted  condition  so  as  to  facilitate  the  access  of 
the  corroding  gases,  and  is  moistened  with  dilute  acid 
during  its  passage  through  the  corroding  chamber.— M.  J.  S. 

White  Lead ;  Apparatus  and  Method  for  Producing . 

J.  W.  Bailey,  Jersey  City,  U.S.A.,  Assignor  to  the  Unioa 
Lead  and  Oil  Co.,  New  Jersey.  U.S.  Pats.  70H,9.')6  and 
709,957,  Sept.  30,  1902. 

Metallic  lead  is  reduced  to  a  fine  powder  by  a  disinte- 
grator or  other  form  of  mill.  The  lead  dust  is  conveyed  by 
a  current  of  air  to  a  vertical  cylindrical  chamber,  meeting 
on  its  way  with  a  supply  of  carbon  dioxide  and  acetic  acid 
vapour,  driven  in  the  same  direction  by  a  steam  blast.  The 
dust-laden  gases  enter- the  chamber  tangentially,  and  the 
whirling  motion  thus  imparted  to  them  maintains  the  dust 
in  suspension  sufficiently  long  to  ensure  its  conversion  lute 
lead  carbonate. 

An  alterniitive  method  consists  in  sifting  the  lead  powder 
into  the  fop  of  the  chamber,  and  allowing  it,  as  it  falls,  to 
encounter  a  rising  current  of  the  gases. — M.  .1.  S. 

Printinij  Colour  for  Lithographic  or  Metallographic  Print- 
1        ing.      J.  Adelsberger  and  H.   Friedmann,  Assignors   to 
1        S.  Wechsler,  all  of  Vienna.     U.S.  Pat.  710,233,  Sept.  30, 
1902. 

I  SrnsTANTiALLT  identical  with  Eng.  Pat.  12,806,  1901  (this 
^  Journal,  1902,  782),  except  that  the  claim  includes  the 
'  use  of  a  volatile  resinous  oil,  which  serves  to  bind  the 
;   glycerin  to  the  varnish. — M.  J.  S. 

I  (5.)— KESINS,  VARNISHES. 

I    Gums    [Gum    Besins}    of    German    East     Africa.       F. 

:Mannich.   Tropenptlanzer,  1902,  201 ;  through  J.  Pharm 

Chim.,  16,  [5],  214. 

The  gums  examined  were  those  brought  back  bv  the 
exploration  expedition  of  W.  Busse.  In  each  case  the 
optical  rotation  given  below  refers  to  a  10  per  cent,  solution 
in  a  100  mm.  tube. 

Acacia  vereh. — In  pieces  of  various  size  and  colour.  The 
amount  of  ash  appears  to  correspond  with  the  depth  of 
colour.  Colourless  tears  give  2-622  per  cent,  of  ash, 
brown  particles  3 '22  per  cent.  Optical  rotation  is  feebly 
IfEvo-rotatory,  viz.,  —  1  •  1°.     It  contains  no  bassorin. 

Acacia  kirkii. — In  grains  and  fragments  often  colourless  ; 
without  bassorin.  Ash  2-56  percent.  Rotation  +  2-6°. 
Solution  of  good  adhesive  power,  slightly  acid  in  reaction. 

Acacia  Seyal. — Varying  in  size  and  colour.  Contains  but 
little  bassorin  ;  ash  1  •  70  per  cent.  Rotation  +  5  ■  1". 
Mucilage  is  not  precipitated  by  basic  lead  acetate. 

0  2 
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Acacia  spirocarpa. — The  transpareiiey,  ash,  and  rotation 
of  this  piim  vary  with  the  age  of  the  trees  yielding  it. 
Adult  trees  give  a  translucent  gum  with  1-8  per  cent,  of 
ash,  and  a  rotation  of—  2  "6°.  Younger  trees  yield  it  in 
the  form  of  small  opaque  tears,  with  ;i'022  pej  cent,  of 
ash,  and  a  rotation  of  +  1  '4°. 

Acacia  arabica. — In  pale  pieces  the  size  of  a  nut, 
traversed  with  numerous  fissures.  It  coutaius  a  little 
bassorin.  Ash  1-55  per  cent.  Rotation  +  7  "9°.  Its 
solution  is  noi  precipitated  by  basic  lead  acetate  i\or  by 
ferric  chloride. 

Acacia  stenocarpa. — 'J'liis  gum  is  confounded  with  com- 
mercial Senaar  or  Suakim  gum.  It  contains  bassorin.  Ash, 
3'76  per  cent.     Rotation  +  4".')°. 

Acacia  usambarensis. — In  large  brown  masses  of  agglo- 
merated tears,  with  a  vitreous  fracture.  It  swells  with  10 
times  its  weiglit  of  water,  forming  a  thick  mucilage.  It 
contains  much  bassorin  together  with  arabin.  Ash,  1*93 
per  cent.  ' 

Berliniaemini. — This  gum  resembles  tragaeanth.  It  occurs  ^ 
in  horny  brown  opaque  pieces,  with  a  slight  but  peculiar 
odour.  It  forms  a  jelly  with  10  times  its  weight  of  water  ; 
with  50  parts  of  water  it  gives  a  slightly  acid  mucilage 
which  is  precipitated  by  neutral  lead  acetate.  .\sh,  5  7S 
per  cent.     It  contains  no  starch. 

Gnm  of  unknown  Botanical  Origin. — This  gum,  dis- 
tinguished by  a  greenish  reflection  when  seen  in  large 
masses,  is  of  good  quality  ;  it  furnishes  a  colourless  thick 
mucilage  of  great  adhesive  power.  Ash,  3 '692  percent, 
optical  rotation  =  —  0-78. — J.  O.  B. 

English  Patent. 

Resins,  Fats,  and  Oils;  Purifying  ami  Decolorising 

H.  Arledter  and  I!.  J.  Whitney,  both  of  Liverpool- 
From  F.  Arledter,  Harburg,  Germanj'.  Eng.  Fat.  15.531, 
Oct.  24,  1901. 
IjipuKE,  coloured  resins,  fats,  and  oils  are  heated  in  a 
boiler  with  a  dilute  solution  of  an  alkali  or  alkali  carbonate 
to  a  temperature  of  about  150"  C.  whilst  stirring 
continuously.  The  pressure  rises  to  about  10  atmospheres, 
and  a  sudden  cessation  of  the  rise  in  pressure  is  evidence 
of  the  completion  of  the  reaction.  Carbon  dioxide  is  then 
admitted  until  it  is  in  excess,  as  is  shown  by  the  pressure 
again  rising.  The  whole  is  cooled,  whilst  the  atmosphere 
of  carbon  dioxide  is  maintained.  The  aqueous  liquid, 
containing  the  impurities,  is  run  off,  and  the  resin  again 
melted. — M.  J.  S. 

(  C.)— INDIA-RUBBER. 

'  India- liubber  and  Gutta-Percha  in  Netc  Guinea.     Imp. 
Inst.  J.,  Oct.  1902,  268. 

SCHLECHTER,  in  "  Der  Tropenpflanzer"  fov  August  1902, 
<nves  the  following  results  of  the  examination  of  some 
specimens  of  rubber  collected  in  New  Guinea  : — 


Content 

Source  of 

AgeoJ 

Yield. 

Quality. 

ol  true 

Yalue. 

Specimen. 

Tree. 

chouc. 

Per 

Years. 

Oz. 

Cent.  1  Per  Ih. 

7iciifi  elasfica .... 

8 

81 

"middling" 

80-7 

is.-id.- 
2s.  9d. 

Castilloa  species.. 

G 

12 

"  similar  to 
Peruvian 
scrap  *' 

84-0 

2s.  4rf. 

CasiUloa  speaes.. 

3 

i 

"resinous" 

5S-6 

1».  Sd. 

Hevea  brasiliensis 

i 

i 

"good" 

90-2 

3s.  2d. 

A  sample  ot  gutta-percha  also  collected  in  Xew  Guinea 
gave  the  following  results  : — Content  of  true  gutta-percha, 
56— 74'8  per  cent.;  content  of  resin,  25 — 35  per  cent.; 
value  per  lb.,  ^s.  Sd.  to  4s. — A.  S. 

Gutta-Percha  ;  Methods  for  Determining . 

E.  Marckwald  and  F.  Frank. 

See  under  XXIII.,  jjajre  1351. 


XIV.-TAMING ;  LEATHEE,  GLUE.  SIZE. 

Gelatin  ;  Action   of  Chromium  Compounds   on   .     IR. 

Namias.      Boll.    Chim.    Farm.,   41,  525—528.      Chem. 
Centr.,  1902,  2,  [13],  864. 

CoMPonNDS  of  chromium  are  known  to  be  more  active  than 
those    of    other    metals    in    rendering    gelatin    iuMihiWe. 
Contrary  to  the   view  generally  held,    however,  onlinarv 
chrome     alum    and    ammonium    chrome    alum    are    not 
very    active    in    this     respect,     ehromous     chloride    and 
chromium  acetate  and   tartrate    have    also  only    a    slight 
action.     The  effect  of  chromium  compounds   in  rendering 
gelatin    insoluble    is     due    to    the    power    of    the    latter 
of  combiniug  with    chromium  oxide  with   the  formation  of 
insoluble    compounds,   and   according  to   the   author,   the 
superiority  of  chromium  sulphate  over  all  other  chromium 
salts  in  causing  the  change,  is  due  to  the  greater  tendency 
of  this  sait  in   solution  to  dissociate  into   chromium  oxide 
and  sulphuric  acid.     The  presence  of  free   acid  hiuders  the 
separation    of    chromium    oxide    from    the    li(|uid  and    its 
combination  with   the  gelatin.      Gelatin    which   has   beeD 
treated   with   a    basic   or   neutral    chrome   alum   solution, 
maintains  its  greenish  colour  )*ven    after  repeated  washing. 
A   film   of   gelatin    dipped    in  a   5    per    cent,    solution  of 
potassium  or  ammonium  bichromate,   and  then   dried  and 
kept  in  the  dark,  recjuired  several  months  before  it  became 
completely  insoluble  ;  in   the  light,   the   change  proceeded 
more   rapidly,   but  the    gelatin  aciiuired  a   brown   colour 
Gelatin  which  has  been   rendered  insoluble  by  means  of  a 
bichromate   and    then     washed    till     quite    colourless,  still 
contains  chromium.     Aluminium  salts  are  less  active  than 
chromium  salts,  but  the  author  obtained  a  liciuid  which  was 
very  active  and  coloured  gelitin  to  only  a  slight   extent,  by 
adding  30  per  cent,   of  comniou    alum  to   a    10   per  cent, 
solution  of  chrome  alum   contaiuing  in   suspension  a  small 
amount  of  chromium  hydrate,  and   boiling  for  some  time. 
Chromium  .salts  act  upon  albumin,  c.".sein,  and  gum  in  the 
same   way   as   upon   gelatin,    neutral    or  basic   chromium 
sulphate  solution  having  the  greatest   etfect.     The  results 
of  the  experiments  appear  to  be  of  practical  value  for  the 
I  tanning  industry,  the  preparation  of  waterproof  fabrics,  and 
'   for  photographic  purposes.     By  the  action  of  basic  chrome 
alum    solution    on    a   mi.xiure   of  gelatin    and    caseiu,  the 
author  has  obtained  very  hard  masses  of  different  colours. 

—A.  S. 

j  United  States  Patent. 

Plastic  Articles   [Leather  Substitute']  ;   Production  of . 

E.   I.ottier,  New   .Jersey,    U.S.A.      U.8.    Pat.    710,287, 
Sept.  30,  1902. 

A  COMPOSITION  consisting  of  equal  parts  of  waste  silk  fibre, 
shellac,  and  alcohol,  and  having  the  consistence  of  molasses, 
can  be  readilv  shajied  when  pressed  in  a  heated  mould. 

— G.T.  M. 

XV.-MANUEES.  Etc. 

Phosphoric  Acid  ;  Determination  of ,  /<//  jneans  «J 

Ammonium  Phospliomoli/bdatr.     G.  P.  Baxter. 

See  under  XXIll.pu^e  1351. 

English  1',\tk.\ts. 

Thomas  Powder  ;  Manufacture  of ,frnm  Thomas  Slag. 

H.  Schulte-Steinbcrg,    Diiren,  (iermany.     Eng.   I'at.  63, 

Jan.  I,  1902. 
The  slag  is  placed  over  a  scries  of  sieves  iu  irucks  and 
disintegrated  by  the  action  of  steam,  lifting  is  eflected 
during"  the  heating  witli  steam,  by  imparting  a  shakiag 
movement  to  the  trucks,  and  the  finelv  powdered  slag  is 
dried.— .V:  H.  .1.  U. 

Manures,  Artificial  ;  Manufacture  of .     H.  H.  Lake, 

London.     From   The   Cvanidc  Co.,   Ltd.,  Berlin.     Eng. 

Pat.  15,976,  July  17,  1902. 

The   manure    is   obtained    by    the   action    of    atmospheric 

nitrogen  on    carbides,  especially   calcium  carbide,    or    on 

mixtures    which    yield    carbides.     The    product    contains 
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substantially  the  metallic  salts  of  amides  or  carbodiimides 
and  their  ilerivatives.  It  is  lixivated  with  hot  water, 
whereby  the  niL'tal  is  removed  and  the  nitrogi^nous  com- 
pounds (to  be  snlise(|uently  employed  as  manures)  left 
behind  in  the  free  state. — N.  H.  J.  M. 


XYl.-SUGAE.  STARCH.  GUM,  Etc. 

Inversion  ;  Studiis  on ,     C.  Kiillgren.     Zeits.    phvsik. 

Cliem.,  41,  407— 420.  ('hem.  ( Vntr.,  1902,  2  [11],  720. 
Caxe  fugar  is  inverted  by  merely  boiling  with  water,  also 
by  boiling  with  saline  solutions.  The  progiess  of  the 
inversion  cannot  be  expressed  by  a  constant  of  the  usual 
;  equation  :  on  *.he  contrary  the  coefficient  of  inversion 
I  calculated  in  the  ordinary  manner  increases  prcatly  with 
the  tiaie.  The  acidity  of  the  cane  sugar  and  of  the  invert 
sugar  is  not  sutBcient  to  account  for  this  increase.  In  the 
course  of  inversion  by  heating  to  101)'^  C.  however,  an  acid 
is  formed  in  such  quantity  that  it  can  be  determined 
acidirretrieallj-,  and  the  concentration  of  this  acid  is  nearly 
proportional  to  that  of  the  invert  sugar.  A  new  inversion- 
formula  can  he  based  on  this  formation,  which  will 
satisfactorily  represent  the  later  and  greater  portion  of  the 
process  of  inversion.  T'he  inversion  is  started  bv  the 
hydrogen  ions  of  the  water,  and  of  the  cane  sugar,  and  is 
accelerated  by  those  of  the  acid  formed.  Accordinu-  to 
Madscn  (see  this  Journal,  1901,  5121,  the  dissociation  of 
cane  sugar  increases  about  si.^fold  between  10-5°  and 
39 '8'  C,  whl^st  that  of  water  in  the  same  interval  is  stated 
by  Kohlrausch  and  Ilejdweiller  (Wied.  Ann.,  53  209), 
to  iucreuse  tenfold.  Probably  at  lOo'  C,  the  dissoi-iation 
of  water  is  equal  to  that  of  cane  sugar,  although  at  20°  C,  it 
is  less  than  the  latter.  .-Vt  the  beginning  of  the  inversion, 
the  concentration  of  the  hydrogen  ions  of  the  cane  suo-ar 
solution  is  8  X  IQ-"  which  does  not  greatly  differ  from 
the  v;duc,  8-5  x  10  '  directly  deteimined  for  water  by 
Kohlrausch  and  Heydweiller.  On  heating  with  saline 
solutions,  the  increase  of  the  coefficient  of  inversion  is 
smaller,  the  greater  is  the  degree  of  hvdrolysis  of  the  salt. 

—A.  S. 

Third  Cdrboiiatiitff    [Sugar-juice].       G.  Coliignon.       Bull. 
de  I'As.soc.  des  Chini.  de  8ucr.  et  dc  IJi.st.,  20,  [3],  1902, 
310—313. 
Bv  the   introduction   of  a  third  carbon.ating,  good  results 
have  been  olitaiced.     The  installation  for  triple  carbonating 
in  a    factory  working  up    550,000  kilos,    of   beetroots    in 
the  24  hrnirs,  consists  of  four  "  blow-ups,"  two  for  the  first 
carbonating  and  one   each   for  the  others,  all  of  the  same 
size,  4   ■<    \-i  metres  and  5-7   metres  deep,  the   height  of 
I  the  juice   being  3   meires.      .\1I   these  work  continuously. 
,Milk  of  lime  equivalent  !o  2-3  kilos,  of  anhydrous  lime  per 
j  hectolitre  of   juice,  is   added  to   the  diffusion   juice,  wbieh 
[enters  the  first  "  blow-up  "  after  being  heated  to  55°  C.  by  a 
jcondenser  heater  supplied  witti  steam  from  the  third  body  of 
'the  triple  effect.     The  juice  is  then  carbonated  so  as  to  leave 
in  it  1   grm.  of  lime  per  litre.     The  carbonated  juice  next 
[lasses  through  a  heater  of  92  sq.  m.  of  heating  .surface, 
where  it   is   raised  to  90'  C.  before  being  run  off    to  the 
tiher  presses.     To  the  juice  from  the  presses,  milk  of  lime 
equal  to  0-5kih).  of   lime  per  hectolitre  is  added,  and   the 
alkalinity   is   reduced    by    carbonating,    to   0-55,    when   it 
(the   juice)    is   again   filtered.      It  now  passes  a  heater  of 
150  sq.  m.,  which   raises   its  temperature  to  92^  C.  before 
entering  the    last   "  blow-up,"  where  the  carbonating  com- 
menced   in    the   second    stage,  is   now   carried    almost    to 
neutrality.     The  juice  is  again  passed  through  a  filter  press, 
then  to  the  Philippe  filters,  and  finally  to  the  triple  effect. 

The  results  of  five  previous  .seasons  of  double  carbonating 
ire  given  for  comparison.  The  third  carbonating  showed  an 
mcrerise  of  1  '5  of  apparent  purity,  whilst  the  non-sugar  was 
reduced  from  0-98  to  0-80.  In  consequence  of  an  extra 
tiltr.ation,  the  triple  effect  had  less  incrustation  than  usual. 
Improvement  was  even  more  marked  in  the  lower  products, 
he  massecuites  of  the  third  jet  being  very  fluid  and  easily 
,'rained,  and  a  greater  yield  being  obtained,  thus  sensibly 
lessening  the  amount  of  molasses,  which,  moreover,  had  a 
higher  degree  of  purity. — h.  3.  de  W. 


Molasses;  Amine-Ammonia  Liquor  from  Distillation  nfthe 

Waste  Lyes  of  Desuyariscd .     K.  Andrlik.     Zeits. 

f.  Zuckeriud.  in  liohmen,  1902,  27,  [1],  1—15. 

Thk  ammonia  liquor  obtained  from  the  distillation  of  the 
lyes  of  desugarised  molasses  should  be  properly  termed 
amine-ammonia  liquor.  It  contains  a  quantity  of  nitrogen 
varying  from  2-7  to  5-6  per  cent,  according  to  the  amount 
of  water  used  for  condensing  the  volatile  products.  Only 
one-fourth  to  one-third  of  this  nitrogen  is  in  the  form  of 
ammonia,  the  other  nitrogenous  components  present  being 
various  amines,  some  pyrrol,  and  a  little  pyridine.  The 
ammonia  and  amines  are  chiefly  combined  with  carbonic 
acid.  I'esides  these  substances,  methyl  alcohol  is  present 
in  quantity — a  fact  of  some  technical  importance.  It  passes 
ovei-  almost  completely  on  distilliug  off  30  per  cent,  of  the 
amine-amraonia  liquor. 

It  was  not  found  possible  to  separate  the  ammonia  and 
various  amines  by  fractional  distillation  with  lime.  The 
distillate  from  lime,  when  passed  into  sulphuric  acid,  vielded 
ammonium  sulphate.  After  crystallising  out  a  portion  of 
this,  a  syrupy  uncrystallisable  mother-lye  remained,  par- 
ticularly rich  in  amine-nitrogeii.  The  amine  lye  contains 
10  to  13  per  cent,  of  total  nitrogen,  20  to  30  per  cent,  of 
which  is  due  to  ammonia,  5  to  10  per  cent,  to  monomethyl- 
amiue,  and  about  20  per  cent,  to  trimetbylamine  and  other 
amines,  pyrrol,  pyridine,  &c. 

By  receiving  the  distillate  in  [diosphoric  acid,  ammonium 
pho.sphate  crystallises  out  more  completely  than  the 
sulphate,  only  about  0-5  per  cent,  of  ammonia  remaining 
in  the  amine  lye.  This  lye  also  crystallises  with  difficulty, 
but,  on  boding,  it  froths,  and  the  amines  gradually  volatilise, 
leaving  free  phosphoric  acid.  The  determination  of  the 
nitrogenous  constituents  was  made  by  Bresler's  method,  an 
exact  separation  of  the  ammonia  and  an  almost  exact 
separation  of  moiiomethylamine  being  obtained.  The 
quantitative  separation  of  di-  and  trimetbylamine  as 
chloroplatinate  was  not  possible  even  with  the  aid  of 
absolute  alcohol. — L.  J.  de  W. 

Waste- Lifjuois  from   the  Vesaccharification  of  Molasses; 

Transformation  of  Nitrogen   into  Ammonia  in  the . 

K.  Andrlik.     Chem.-Zeit,  1902,  26,  [27],  liep.,  274. 

The  author  has  made  experiments  on  the  conversion  into 
some  useful  form,  preferably  ammonia,  of  the  nitrogen  in 
the  waste  liquors  (roni  molasses.  Previous  attempts  have 
been  in  the  direction  of  distilling  the  liquors  in  retorts, 
almost  the  whole  of  the  nitrogen  then  being  found  in  the 
distillate  in  the  form  of  amines.  In  the  author's  investiga- 
tions, however,  the  actions  of  the  following  bacteria  have 
been  studied  : — (1 )  Bac.proteus  lulg. ;  (2)  Bac.  megattie- 
riiim  ;  (3)  Bac.  rhamnosus  ;  (4)  Bac.  jnycoldcs  ;  (5)  Bac. 
subtilis  ;  (6)  A  mixture  of  the  four  organisms  (2) — (5). 
The  results  obtained  were  as  follows  : — Under  the  conditions 
emjiloj'ed,  the  conversion  into  ammonia  was  too  slow  to  be 
employed  in  practice.  The  most  favourable  behaviour  was 
exhibited  by  i?ijc.  megatherium,  which  transformed  62  per 
cent,  of  the  nitrogen  present  into  a  volatile  form.  'I'he 
formation  of  amines  depends  on  the  decomposition  of 
betaiiie,  of  which  72  per  cent,  disappeared.  The  quantity 
of  acids,  especially  of  those  extracted  by  ether,  was 
increased  to  as  much  as  300  per  cent,  of  the  ori<'inal 
quantity.— T.  H.  P. 

Saccharine  Solutions;   Behaviour  of  Ammonium  Salts   of 

some  Amino  Acids  in  liot  Aqueous  and .    K.  Asdrlik. 

Chem.-Zeit.,  1902,  26,  [27],  Kep.  274. 

The  fact  that,  when  boiled,  some  sugar  juices  lose  their 
alkalinity  and  become  acid,  has  been  explained  as  due  to 
a  decomposition  of  sugar  with  formation  of  acid.  This 
explanation  is,  however,  insufficient,  as  the  formation  of 
acid  from  sugar  is  accompanied  by  intense  caramelisation 
or  oxidation,  neither  of  which  phenomena  is  observed. 
The  author  has  previously  observed  that  syrups  which  thus 
lose  their  alkahnity  contain  a  quantity  of  non-volatile  bases 
insufficient  to  saturate  the  acids  (especially  aspargic  acid) 
present,  so  that  these  acids  combine  with  ammonia.  But 
the  ammonium  salts  of  the  amino-acids  readily  iose  their 
ammonia  on  heating,  and  become  acid,  this   being  the  case 
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e.g.,  with  aspargic  and  glutamiaic  acids,  tyrosine  and 
leucine,  which  are  found  in  beet  juices.  The  author  has 
carried  out  experiments,  from  the  results  of  which  he 
concludes  that :  (1)  Hoth  aqueous  and  saccharine  solutions 
of  the  ammonium  salts  of  the  acids  named,  lose  ammonia 
when  boiled.  (2)  Such  solutions,  having  a  distinctly 
alkaline  reaction  towards  phenolphthalein,  become  acid 
on  boiling.  (3)  The  acid-reacting  ammonium  salts  of 
aspargic  and  glut.amiuic  acids  cause  the  inversion  of  the 
saccharose  in  sugar  .iuices.  (4)  When  the  evaporation 
fakes  place  in  a  vacuum,  although  ammonia  is  expelled 
from  these  salts,  the  inversion  is  but  slight,  (.j)  The 
ammonium  salts  of  tyrosine  and  leucine,  when  boiled  in 
saccharine  solutions,  cause  but  a  .'■hght  inversion,  although 
they  lose  all  their  ammonia. — T.  H.  1'. 

Starch;    Soluble  Form  of .     (Ger.  Pat.  134,301, 

May  30,  1901.)     Zeits.  Spiritusind.,  25,  [41],  443. 

ion  K11.OS.  of  starch  are  mixed  with  3 — 5  kilos,  of  ammonium 
IHTSulpbate  and  1.50  litres  of  water.  On  shaking,  oxygen 
is  liberated,  and  acts  on  the  starch,  producing  a  soluble 
form.  The  mixture  is  allowcrl  to  stand  10  hours,  the  water 
poured  off,  and  the  residue  washed  and  dried. 

The  resuhing  product  possesses  the  physical  properties  of 
gelatin,  and  dissolves  in  warm  water  to  a  clear  solution. 

— B.  F.  D. 

Maltose  and  Glucose  ;    The  Equilihrium  hetiveen . 

C.  Pomeranz. 
See  under  XXIV.,  page  1353. 

Bhodeose  ;   Oxidation  Prodxictx  of .     E.  Votocek. 

See  under  XXIV.,  page  1353. 

United  States  Patent. 

Liquids   [Gum   Solutions]  ;    Process   of   Clarifying  . 

H.  Lubberger,  Assignor  to  L.  W.  Gans,  Frankfort-ou- 
the-T\Iainc,  Germany.  r.S.  Pat.  706,075,  Aug.  5,  1902. 
The  use  of  a  solution  of  gelatin  in  clarifying  solutions  is 
supplemented  by  the  addition  of  an  oxidising  agent,  such 
as  bleaching  powder,  hydrogen  peroxide,  or  potassium 
permanganate,  which  are  stated  to  have,  in  certain  cases, 
advantages  over  the  addition  of  tannic  acid  to  the  gelatin 
for  similar  purposes.  In  the  relining  of  gum  arable,  given 
as  an  example,  gelatin  and  ptrmanganate  are  used. — £.  S. 

XVII.-BEEWING,  WINES.  SPIRITS,  Etc. 

InvertaseofYer.st.     G.  Ilolzmann.     Zeits.  Spiritusind., 
25,  [41],  443. 

BoKORNY  (this  .Tournal,  1901,  824)  has  shown  that  the 
invertase  of  yeast  is  much  more  resistant  to  antiseptics  than 
the  maltase.  In  his  experiments  he  used  lire  yeast  instead 
of  extracting  the  enzymes,  and  on  this  account  obtained 
results  at  variance  with  those  of  earlier  experimenters. 
The  same  author  (this  Journal,  1902,  1086)  showed  that 
the  degree  of  inversion  of  a  sugar  solution  by  yeast  was 
the  same  whether  the  solutions  were  of  5  or  2o"per  cent, 
concentration. 

In  the  following  experiments  a  20  per  cent,  solution  of 
cane  sugar  was  acted  on  for  15  minutes  at  45'  C.  by 
different  yeasts.  A  yeast  dried  at  25  C.  gave  a  higher 
inversion  than  fresh  yeast.  A  yeast  which  had  stood  for 
three  days  under  absolute  alcohol  was  only  slightly 
weakened,  but  after  three  days'  treatment  with  alcohol  at 
45°  C,  the  invertase  was  destroyed.  Dry  yeast  lett  for  two 
days  in  5  per  cent,  oxalic  acid  solution  was  not  weakened; 
2  per  cent,  acetic  acid,  2  per  cent,  lactic  acid,  5  per  cent, 
sulphuric  acid,  and  even  5  per  cent,  hydrofluoric  acid  were 
also  without  appreciable  effect  on  the  invcrtiiig  power  of 
the  yeast.— H.  p.  D. 

Yeast    Gum  and  Invcrlasc.      \\.  Oshinia.     Zeits.  physiol. 

Chem.,  36,  42— 4S.     Cheni.  Centr.,  1902,  2,  [14],  906. 
Thu  author's  experiments  were  made  with  a  view   to  obtain 
an    invertase   free   from   yeast-gum   (see    Salkowski,  this 
Journal,  1901,  489),  and  to  study   the  chemical  nature   of 


yeast-gum.  The  yeast -gum  was  prepared  by  Salkowski's 
method  (this  Journal,  1894,  411).  The  results  of  distilla- 
tion with  hydrochloric  acid  and  hydrolysis  with  sulphuric 
acid  led  to  the  conclusion  that  yeast-guiu  consists  of  a 
substance  which  on  hydrolysis  yields  chiefly  d-iuannose, 
with  probably  rf-glucose  ;  it  also  contains  a  methyl  pentosani 
forming  f ucose  on  hydrolysis.  ■ 

Crude  invertase  was  prepared  from  yeast  by  Osborne's 
method  (this  Journal,  1899,  777).  The  author  observed 
that  by  increasing  the  time  of  extraction  with  chloroform- 
water,  the  yield  was  increased,  but  the  preparatiou  was  less 
active.  Attempts  to  obtain  an  invertase  free  tiom  carbo- 
hydrates by  means  of  fractional  precipitation  with  alcohol, 
led  to  the  discovery  that  a  1  per  cent,  solution  of  yeast- 
gum  is  not  precipitated  by  U  times  to  twice  its  volume  of 
93  per  cent,  alcohol.  In  presence  of  invertase  or  of  an 
aqueous  extract  of  yeast,  the  gum,  however,  is  precipitated 
even  by  an  equal  volume  of  alcohol  and  iu  solutions  of  less 
than  1  per  cent,  strength.  In  view  of  these  facts  it  would 
be  very  tedious  to  attain  the  desired  object  by  fractional 
precipitation,  whilst  by  the  repeated  treatment  with  alcohol, 
a  decrease  of  the  activity  of  the  invertase  is  to  he  feared. 
Precipitation  with  copper  acetate  gave  an  active  preparation 
free  from  albumin  and  gum,  but  the  yield  w;i3  very  small 
and  the  activity  had  frequently  been  reduced.  A  C(mihina- 
tion  of  the  jirecipitation  by  alcohol  and  that  by  copper  acetate 
would  probably  answer  best. — A.  S. 

Malting ;    Studies  on  .     AV.  Windisch  and  R.  Hassej 

Woch.  flir  Brau.,  1902, 19,  [40],  583—585.  :   ( 

The  attention  of  the  authors  is  being  devoted  to  thei 
question  of  how  far  the  steeping  process  in  the  cistern  may 
be  replaced  by  steeping  in  the  pneumatic  drum.  The 
present  paper  deals  with  the  distribution  of  the  water 
and  the  diastase  in  the  corn,  with  comparative  methods 
of  steeping,  and  with  gerininaiion  in  the  drum. 

Distribution  of  the  Water  :  (o)  Sleeping  in  Cistern. — 
The  barley  was  given  a  full  steep  of  72  hours  iu  the  cistero 
according  to  the  old  system,  changing  the  water  twice 
daily.  Samples  were  taken  every  24  hours,  and  the  corns 
were  cut  into  halves,  the  moisture  being  determined  in  the 
two  halves  separately.  The  steeped  grain  was  germinated 
in  the  drum  with  rather  wet  working.  If  was  foimd  that 
right  through  the  whole  process,  from  the  first  day  of 
steeping  to  the  last  da)'  of  germination,  the  germ-halves 
contained  considerably  more  water  than  the  awn-halves  of 
the  corns.  Since  the  water  is  the  medium  by  which  the 
modify  iiig  enzymes  are  conveyed  to  the  different  parts  of  the 
corn,  the  deficiei'.cy  of  the  awn-halves  iu  water  would 
account  for  their  lower  degree  of  modification. 

(6)  .Steeping  in  Drum. — The  barley  was  steeped  for  24! 
hours  in  the  cistern,  then  charged  into  the  drum,  and 
subiuitted  to  an  after-steep  for  two  days  by  spraying  very 
freely  and  rotating  the  drum,  with  aeration.  After  the 
third  day  the  ordmary  course  of  drum-germinatiou  was 
foUoweil,  except  that  no  sprinkling  was  done  after  the  fifth 
day,  meaning  a  somewhat  drier  treatment.  In  this  experi- 
ment the  distribution  of  the  water  was  also  extremely 
uneven,  just  as  iu  the  other  case,  but  the  drier  treatment 
towards  the  end  effected  a  slight  improvement  in  the 
equalisation  of  the  moisture.  Ctmiplcte  e({ualisattou  is 
hindered  by  the  powerful  attraction  of  the  growing  embryo 
for  moisture,  intlueucing  that  part  of  the  endosperm  which 
is  iu  immediate  contact  with  it. 

JDistributi07i  of  the  Diastase. — In  the  same  matting 
experiments  the  distribution  of  the  diastase  in  the  two 
halves  of  the  corns  was  also  studied.  As  might  be 
expected,  the  proportion  of  diastase  through  the  germina- 
tion w.as  very  much  grtatcr  in  the  germ-halves  than  in  the : 
awn-balvcs.  But  the  extent  of  the  difference  was  surpria- 
ing  ;  it  was  espec:ially  large  in  the  drum-steeped  malt,  i 
The  difference  would  first  ensue  because  the  diasUise  is 
elaborated  at  the  embryo  end  of  the  corn,  and  would  be 
accentimted  by  the  deticieucy  of  moisture,  as  the  trans- 
porting medium,  in  the  awii-halves ;  the  temperature  of 
the  two  halves  of  the  corn  may  also  be  different,  owing  to 
the  activity  of  the  embryo.  The  only  remedy  which  at 
present  suggests  itself  is   cool,  slow,  and  dry  malting,  with 
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judicious  aeration.  It  cannot  be  denied  that  floor  germina- 
tion is  better  iidapted  to  obtain  this  result  than  drum 
germination,  since  the  latter  is  by  necessit\  a  much  wetter 
process,  and  pivvents  equalisation  of  moisture  by  maintaining 
the  saturation  of  the  growing  embryo.  The  main  ditfioulty 
is  the  hygroscopic  nature  of  the  embryo  ;  if  vital  activity 
could  be  checked  when  the  embryo  has  attained  a  sufficient 
Jength,  and  when  sullicient  diastase  has  been  elaborated, 
and  if  tile  enzyme  could  be  left  to  complete  the  work  of 
moiliticatiun  by  itself  without  other  activity  going  on,  the 
ideal  malting  itonditions  would  be  realised. — J.  K.  li. 

SUirch  ;  Action  of  Formaldehyde  on ,  and  an  Iodine 

Compound  of  Amylode.rtrin.     V.    SjTiiewski.     Annalen, 
1902,  324,  [-i  and  3],  .^01—212. 

The  relatively  small  amounts  of  foraialdehyde  (0-1  per 
cent,  solution)  used  in  the  author's  experiments  on  the 
hydrolysis  of  starch  (as  per  next  abstract)  have  no  influence 
on  the  action  of  diastase  or  starch  paste  beyoad  slMjIiening 
the  reaction. 

When  potato  starch  is  allowed  to  remain  for  two  mouths 
in  presence  of  a  40  per  cent,  solotiou  of  formaldehyde,  u 
mobile  opalescent  fluid  results,  wliich  gives  no  coloration 
with  iodine,  and  is  to  be  regarded  as  a  definite  compound. 
This  compound  has  not  been  isolated  in  the  pure  solid  state  ; 
on  evaporation  and  heating,  the  \vhoU-  of  the  formaldehyde 
is  v()latilised,  and  the  residue  again  yields  a  blue  reaction 
>ritli  iodine.  If  the  solution  of  the  formaldehyde  com- 
pound be  largely  diluted  with  water,  the  formaldehyde  is 
gradually  separated,  aud  the  iodine  reaction  of  the  solution 
Dgsses  through  the  usual  scale  of  colours  from  brown, 
mrough  red  and  \iolet,  to  pure  blue.  This  hydrolytie 
Meavage  is  brought  about  with  greater  rapidity  in  presence 
vl  acids.  The  product  which  remains  in  solution  when  the 
lllue  iodine  reaction  has  been  reached  can  be  precipitated 
bj  alcohol ;  it  is  undoubtedly  a  product  of  the  hydrolysis 
of  starch,  and,  since  it  does  not  reduce  Fehliug's  solution,  it 
JS  concluded  that  formaldehyde  in  concentrated  solution 
trings  about  a  "  carbinol  "  hydrolysis  of  starch,  the  product 
being  amylodextriu  or  something  very  closely  resembling 
ff.  Amylodextriu  itself,  when  introduced  into  concentrated 
formaldehyde  solution,  dissolves  at  once,  and  the  iodine 
reaction,  blue  at  iirst,  passes  gradually  through  violet,  red, 
and  brown,  and  is  finally  colourless  when  combination  is 
complete,  returning  again  in  the  reverse  order  when  the 
Mlution  is  diluted.  If  the  formaldehyde-amylodextrin 
lalutiou  be  evaporated,  a  crystalline  residue  remains,  which 
BBS  an  appearance,  under  the  microscope,  exactly  similar  to 
that  of  starch  granules  ;  no  blue  coloration,  however,  is 
produced  with  iodine  in  the  absence  of  acids. 

Action  of  Iodine  on  Amylode.iti-in. — The  dark  blue 
precipitate  obtained  by  the  action  of  iodine  on  solutions 
of  amylodextrin  possesses  a  constant  composition  when  a 
certain  excess  of  iodine  is  employed ;  this  precipitate  then 
^ntains  about  20  per  cent,  of  iodine.  It  may  be  assumed 
ihat  each  amylogen  (Ca)  complex  combines  with  three 
atoms  of  iodine,  or  one  atom  of  iodine  to  each  sub-complex 
of  Cig.  The  iodine  most  probally  attaches  itself  to  the 
iierminal  CH^t  )II  groups.  When  all  three  of  these  primary 
Alcoholic  groups  are  combined  with  formaldehyde,  no  colora- 
tion with  iodine  can  take  place  ;  as  the  splitting  off  of  the 
formaldehyde  occurs,  the  brown  coloration  with  iodine  would 
oorrespoud  with  the  liberation  of  one  CH-OH  group,  the 
carmine-red  with  the  liberation  of  two,  and  the  blue 
edloration  with  the  liberation  of  all  three  terminal  groups 
bf  the  amjlogeu  complex. — J.  V.  B. 

.^tareh;  Constitution  of .     V.  Syniewski.    Annalen, 

\  1902,  324,  [2  and  3],  212—268. 

•Action  of  Healed  Matt  Extract  on  Starch. — A  solution  of 
starch,  prepared  by  heating  potato-starch  paste  in  the 
autoclave  at  IJo^  C,  was  subjected  to  the  action  cf  malt 
extract  which  had  previously  been  heated  at  78°  C. 
to  presence  of  O'l  per  cent,  of  formaldehyde.  Eeaction 
was  conducted  at  the  ordinary  temperature  ;  at  the  end 
of  216  hours,  the  starch  was  completely  converted  into  a 
'product  identical  with  the  maltodextrin  of  Brown  and 
Morris,  the  achroorlextrin  II.  of  Lintner  and  the  malto- 
dextrin of  Ling  and  Baker.      To  this  substance  the  author 


gives  the  name  of  "  Grenzdextrin  II.,"  since  the  hydro- 
lysis proceeds  veiy  slowly  after  the  stage  at  which  it  is 
produced.  Grenzdextrin  II.  has  the  molecular  formula 
t^scHssOj, ;  [a]-|f  =  179"  36',  and  It  (maltose)  =  30  per 
cent.  This  substance  is  rapidly  hydrolysed  by  unheatod 
malt  extract  ;  from  a  partially  eonvei'ted  solution,  maltose 
and  a  dextrin  termed  7-maltodextriu  [a]'^°  =  173'  17',  R  = 
42-7  per  cent.,  were  obtained,  the  latter  corresponding  to 
Prior's  achroodextrin  III.  and  Ling  and  Baker's  malto- 
dextriu-/3.  Complete  hydrolysis  of  Grenzdextrin  II.  at  tht^  ' 
ordinary  temperatures,  yields  a  mixture  of  two  parts 
of  maltose  and  one  part  of  "isomaUose"  (Liutner's)  ; 
hydrolysis  of  7-maltodextrin  yields  a  mixture  of  equal 
parts  of  maltose  and  "isomaltos<>."'  The  production  of 
"  isouialtose "  is  now  definitely  established,  the  author 
having  prepared  it  in  the  pure  state.  It  has  ihe  characters 
[o]|';^  =  141°  40',  R  =  84'5  percent,  of  that  of  maltose, 
osazone  m.  pt.,  152"— 153"  C;  it  is,  however,  fermentable 
by  yeast,  and  is  not  identical  with  the  isomaltose  of 
Fischer ;  the  author  prefers  to  distinguish  it  by  t'ue  name  of 
dextrinose.  This  body  is  also  obtainable  from  Grenzdextrin  I. 
(ordinary  "  stable '"  dextriu)  by  three  weeks'  hydrolysis 
with  malt  extract. 

The  Carbinol  Hydrolysis  of  Starch.— Oa  heating  starch 
paste  in  the  autoclave  at  140'  C,  a  clear  solution  of 
amylodextrin,  soluble  in  cjld  water,  not  reducing  Fehliug's 
solution,  aud  giving  a  blue  iodine  reaction,  is  obtained. 
The  analysis  of  this  body  and  the  production  of  its  acetyl 
derivative  indicated  that  its  amylogen  complex  contains 
three  free  hydroxyls  more  than  that  of  starch.  On 
standing  for  some  days,  solutions  of  amylodextrin  deposit 
a  precipitate  of  a  reversion  product  insoluble  in  cold  water. 

The  starch  molecule,  the  amylogen  complex  of  which 
contains  27  free  hydroxyls,  is  not  hydrolysed  by  malt 
extract  in  the  cold ;  it  must  first  undergo  carbinol 
hydrolysis,  being  split  up  into  amylodextrin.  The 
amylogen  complex  of  amylodextrin  contains  30  free 
hydroxyls,  and  this  dextrin  is  readily  hydrolysed  by  cohl 
malt  extract,  yielding  the  whole  of  the  maltose  it  contains. 
The  product  of  the  reversion  of  amylodextrin  has  an 
amylogen  complex  v.ith  29  free  hydroxyls ;  this  body  is 
hj'drolysed  by  malt  extract  in  the  cold,  but  only  yields  two- 
thirds  of  the  total  maltose  contained  in  it. 

Constitution  of  Starch. — The  author  assumes  that  the 
nine  glucose  residires  which  make  up  the  amylogen  complex, 
CyHgoOjj,  of  starch,  are  connected  together  by  nine  carbonyl 
linkages  of  three  difl^erent  kinds,  viz.,  three  a-linkages 
connecting  the  three  maltose  resid-ies  to  a  central 
Grenzdextrin  I.  (C,,)  residue,  three  ^-linkage.s  which 
connect  the  three  glucose  componeuts  of  this  Grenzdextrin 
I.  residue,  and  three  7-linkages  which  connect  the  glucose 
components  of  the  three  maltose  residues. 

The  potato-starch  molecule  is  regarded  as  being  made 
up  of  four  amylogen  complexes,  and  its  formula  is 
CjigHjsuOiso.  In  this  molecule  each  amylogen  complex 
is  connected  with  the  others  by  six  carbinol  anhydride 
linkages,  three  operating  between  Grenzdextrin  I.  residues 
(f/-carbinol  bunds),  and  three  between  maltose  residues 
(m-carbinol  bonds).  The  malto-carbinol  bonds  are 
hydrolysed  by  heating  with  water  at  140'  C. ;  all  other 
hydrolyses,  with  malt  extracts  in  diti'erent  ways,  act  upon 
the  various  carbonyl  linkages.  The  two  (Cj^j  components 
of  Grenzdextrin  II.  aud  the  two  glucose  components  of 
dextrinose  are  united  by  the  (i-carbinol  bonds,  and  these 
resist  to  the  end. 

The  author  proposes  to  define  a  sugar  as  a  complex  in 
which  the  glucose  residues  are  united  only  by  carbonyl 
linkages,  the  highest  member  of  the  series  being  amylogen 
and  the  lowest  glucose.  A  dextrin  complex,  on  the  other 
hand,  contains  at  least  one  carbinol  linkage,  the  highest 
dextrin  being  amvlodextrin  and  tbe  lowest  dextrinose. 

^       '  -J.  F.  B. 

Hops  ;  Aroma  and  Bitter  Principles  of .      Tb.  liemy. 

Woch.  f.  Bran.,  19,  [41],  614—618. 

Hayduck  has  shown  that  of  the  two  bitter  principles  of 
hops,  the  a-resin  is  stronger  than  tbe  ^-resin.  As, 
however,  the  former  is  precipitated  to  a  considerable  extent 
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daring  fermentation,  it  may  not  be  the  essential  bitter 
principle  of  the  finished  heer. 

The  experiments  described,  go  to  show  that  the  variation 
in  the  degree  of  bitterness  imparted  to  lieer  by  liops  from 
different  localities,  depends  upon  the  relative  proportions  of 
a-  and  /3-resin  present. 

a — 10  grras.  of  the  finely  ground  hops  were  extracted 
with  lipht  petroleum  spirit.  From  this  extract  50  c.c.  were 
taken  for  the  estimation  of  the  total  resin  with  N  10 
potash.  Six  25-c.c.  portions  of  the  extract  were  heated 
in  a  water-bath  to  expel  the  petroleum  spirit,  and  the 
volumes  again  made  up  to  25  c.c.  A  saturated  and 
standardised  alcoholic  solution  of  lead  acetate  was  added 
to  each,  in  amounts  increasing  from  0'  15  c.cbv  increments 
of  O'l.Tcc.  Each  solution  was  then  shaken  and  filtered, 
and  the  filtrate  tested  for  resin  by  the  addition  of  more 
acetate.  In  one  of  the  samples,  complete  precipitation  was 
obtained,  and  from  the  volume  of  acetate  solution  added, 
the  i[uantity  of  a-resin  was  calculated.  1  c.c.  of  the 
solution  represents  16' 5  mgrms.  of  the  a-resin. 

A  number  of  results,  obtained  with  hops  from  many 
districts  and  of  many  varieties,  n.re  tabulated,  the  per- 
centage of  the  a-resin  to  the  total  resiu  being  calculated. 
Those  hops  which  are  valued  for  their  high  bitter  ]iropertios 
show  a  larger  percentage  of  the  a-resin  tliau  those  which 
■  arc  characterised  as  mild.  Hops  of  different  varieties  grown 
under  the  same  eouditions  also  show  marked  diii'erences. 
Some  experiments  made  by  the  author  with  hops  grown 
under  similar  conditions,  but  with  different  manures,  seemed 
to  show  no  striking  variation  in  the  quantity  of  o-resin 
obtained.— B.  F.  D. 

Hops;  Healing  Tendency  of .     M.  Delbriick.     Woch. 

fiirBrau.,  1902,19,  [40],  582— 583. 

Obskrv.^tions  have  shown,  both  in  the  case  of  barley  and 
yeast,  that  a  high  projiortion  of  nitrogen  is  accompanied  by 
high  enzymic  activity-.  It  would  seem  that  all  through 
nature  an  active  "hot"  temperament  and  a  quiet  tempera- 
ment are  observable.  The  author  has  studied  these  two 
distinctions  in  the  case  of  potatoes,  and  their  tendency'  to 
rot  or  to  be  preserved  during  winter  storage.  A  "  hot  " 
organism  tends  to  destroy  itself  through  the  activity  of  the 
enzyme  present  in  it,  aud  only  then  does  it  fall  an  easy 
prey  to  bacteria. 

It  is  well  known  that  hops,  if  they  are  not  thoroughly 
drie<l,  and  in  some  eases  treated  with  sulphurous  acid, 
readily  undergo  changes  which  render  them  valueless. 
The  author  contends  that  the  preservative  effect  of  drying 
on  the  hop  cells  is  due  to  the  stoppage  of  enz3-me  activity 
in  the  cells  themselves,  and  that  sulphurous  acid,  owing  to 
its  avidity  for  oxygen,  would  retard  respiratory  activity. 
The  effect  of  these  treatments  is  on  the  hops  themselves  in 
the  first  place,  and  only  secondarily  on  any  micro-organisms 
which  may  he  present.  The  question  then  arises: — Are 
there  hops  which  have  a  "  hot ''  tendency  as  a  specific 
characteristic,  quite  apart  from  unfavourable  conditions  of 
storage?  Practical  experience  indicates  that  there  are. 
With  barley  and  yeast  the  "  hot "  active  tendency  is 
determined  by  two  factors  ;  first,  th(;  race,  one  cell-organism 
being  more  adapted  and  proviiied  for  enzymic  activity  than 
another;  and,  secondly,  the  cultivation,  e.y.,  soil,  nutrition, 
climate,  and  period  of  ripening. 

Baden  hops  show  a  great  tendency  to  lose  their  value  on 
keeping.  Fine  hops  preserve  their  aroma,  whilst  inferior 
qualities  show  their  inferiority  frequently  only  after  storage, 
The  activity  of  the  enzymes  is  the  first  cause  of  this 
deteiioration.  The  origin  of  hops  is  not  a  meaningless 
method  of  classification ;  it  iinplies  certain  species  and 
conditions  of  growth.  Care  should  he  devoted  to  obtaining 
a  product  poor  in  nitrogen ;  the  nitrogenous  fertilisation 
should  be  moderate,  and  the  crop  should  be  harvested  only 
after  full  maturity,  i.e.,  a  period  when  the  enzyme-contents 
begin  to  diminish. — J.  F.  li. 

Beer ;  Inllttence   of  Different   Malting    Methods    on   the 

Charuclcr  of  the .     K.   Winter.     Woch.  fiir  Bran., 

1902,  19,  [42],  639—640. 

Various  types  of  beer  require  various  types  of  malt,  and 
the  experienced  maltster  is  in  a   position  to  adapt  his  malt 


to  the  particular  type  of  beer  by  developing  acrospire  and 
rootlet  longer  or  shorter  independently  of  each  other 
provided  the  weather  remains  within  certain  limits.  Photo- 
graphs are  given  showing  typical  green  malt  plants 
developed  in  accordance  with  this  plan.  In  the  Bohemian 
series,  three  types  of  green  malt  are  shown,  all  grown  in  the 
same  way  on  the  floor  for  nine  days,  but  with  steeping  of 
65,  80,  and  100  hours,  and  with  acruspires  equal  to  half 
three-quarters,  and  full  length  of  the  corn  respectively, 
■with  stout,  cuvly  rootlets.  The  shortest  steep  gives  the 
palest  product,  hut  with  steely  points ;  this  malt  is  most 
suitable  for  pithy  beers  with  good  permanent  head  of  the 
Pilsener  type,  but  these  qualities  are  obtained  at  the 
expense  of  its  keeping  properties.  The  beer  from  the 
long-steeped  malt,  on  the  other  hand,  will  be  milder  aud 
more  attenuated,  and  will  keep  well ;  the  mollification  and 
yield  of  extract  from  coarse  grist  follows  the  order  of 
steeping.  For  pale  beers  with  body,  profound  modification 
of  the  endosperm  is  a  disadvantage,  since  this  leads  to  lack 
of  body  ;  Pilsener  breweries  would  use  the  short-steeped 
malt  in  spite  of  its  unmodified  points. 

Beers  of  the  Dortmund  type  reijnire  a  greater  modifica- 
tion of  the  endosperm  than  Pilsener  beers,  and  the  long- 
steeped  malt  would  be  the  variety  desired  for  this  type  after 
suitable  kilning.  Dortmund  beer  has  a  softer,  sweeter 
taste  than  Pilsener  ;  it  is  desirable,  however,  to  grow  a  malt 
specially  for  this  type  of  beer,  aud  to  obtain  the  greater 
modification  by  developing  the  rootlets  and  keeping  the 
acrospires  short,  which  is  done  by  shorter  steeping  and 
longer  "felting."  lu  this  way  a  stable  beer  is  obtiined, 
with  a  comparatively  fitll-bodied,  sweet  flavour.  Munich 
beer  requires  malt  with  long  acrospires  aud  long,  »touj 
rootlets,  such  as  are  obtained  by  a  wetter  trcatmeut  on  the 
floor  ;  a  sweet-tasting  green  malt  is  the  result,  which  by 
high  kilning  acquires  the  proper  colour  and  aroma,  whilst 
the  profound  modification  gives  a  soft,  smooth  flavour. 
The  more  rapidly  a  malt  is  dried  off  on  the  upper  floor  of 
the  kiln,  the  more  it  tends  to  give  hard,  pithy  beers  like 
the  rilsener,  and  the  slower  the  drying,  the  softer  and 
sweeter  is  the  beer  ;  e.g.,  Dortmund  and  Munich  types.  A 
malt  grown  after  the  Bohemian  method,  and  high  kilned  as 
for  Munich  beer,  gives  a  dark-coloured,  hard  beer  lacking 
sweetness  and  smoothness,  and  a  malt  grown  by  the 
Munich  method,  but  kiltred  at  a  low  temperature,  gives  an 
insipid  product,  useless  for  Pilsener  beer.  All  malts  which 
are  suitable  for  sweet  beers  fail  to  acquire  a  pleasant 
bitterness  when  strongly  hopped  ;  the  two  flavours  are  not 
compatible.  Bohemian  malt  should  be  tirrned  frequently 
on  the  couches,  thus  hindering  the  growth  of  the  rootlets 
and  causing  them  to  become  curly.  The  very  low  weight 
per  hectolitre  demanded  by  Bavarian  breweries  involves  a 
long  growth,  and  in  this  lies  the  soft  character  of  the  beer. 
Malt  for  beer  which  has  to  keep  well  in  hot  climates 
requires  long,  cool  treatment  on  the  floor  ;  the  beer  must  be 
highly  attenuated,  the  factor  of  stability  being  of  greater 
importance  than  that  of  "  head "  which  is  somewhat 
impaired  by  profound  modification.  A.  long  acrospire  does 
not  necessarily  indicate  long  growth.  A  photograph  is  shown 
of  a  green  malt  only  eight  dajs  old,  which  has  an  acrospire 
the  lull  length  of  the  corn,  hut  the  rootlet  is  hardly 
developed  at  all.  A  proper  opinion  can  only  he  formed 
by  an  examination  of  acrospire  and  rootlet  together. 

—J.  F.  B. 

Lager  Beer ;  Rodlel  Bacterium  causing  Cloudiness  in  . 
[Bacillus  faciformis'].  F.  Schonfeld  aud  W.  Kommel. 
Woch.  ftir  Bran.,  1902,  19,  [40],  585—588. 

The  authors  have  studied  a  bacterium  which  causes  a  slight, 
somewhat  opalescent,  cloudiness,  especially  in  pale  lager 
beers,  sometimes  after  12 — 16  days,  but  frequently  only 
after  4 — 12  weeks  in  bottle. 

In  wheat-inalt  mashes  this  bacterium  produces  a  slight 
attenuation  of  the  sugar,  and  forms  a  considerable  propor- 
tion of  acid  (0  93  per  cent,  in  three  weeks).  In  beer, 
however,  it  only  produces  about  0  45  per  cent,  of  acid 
under  favourable  conditions.  An  alcoholic  extract  of  hop 
resins  has  a  powerful  retarding  influence  on  the  growth  of 
this  organism  in  beer.  Pale  beer  with  5' 7  per  cent,  of 
total  alcohol  and  the  addition  of  0'  1"  per  cent,  of  hop  resin 
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showed  no  growth  after  infection.     The  adiUtion   of  only 
lit;  por  cent,  of  tartaric  acid  is  sufficient  to  kill  the  bacteria, 
ilopped     and    unhopped    worts,    cane-sujjar     solutions, 
peptone    solutinns,   and   dextriu    solutions  are   favourable 
media  for  cultivation  ;  the  organism  does  not  grow,  however, 
in  a  ()•,')  per  cent,   solution  of  asparagine.     This  bacterium 
:  is  not  of  so  much  importance  in  the  brewery  as  sarcina  and 
i  some  other  forms  of  rodlet  bacteria ;  it  occurs  rather  iu  the 
lager  cellar  ami  bottles  than  in  the  fermentation  room.     The 
low  temperature  of  the  lager  cellar  is  the  chief  means  of 
prevention.      The   beer   is  not   absolutely   spoiled   by   the 
development  of  this  cloudiness,  but  its  quality  and  appear- 
ance are  considerably  impaired. — J.  F.  K. 

"  Weissbier " ;    Causes  of    Bed    Discoloralion    of   . 

Schonfeld   and    Dennhardt.      Woch.   fiir    Brau.,    1902, 
19,  [42],  637. 

The  authors  have  investigated  the  causes  of  the  discolora- 
tion of  15erliu  "  Weissbier,"  by  which  it  acquires  a  reddish- 
brown  tint.  The  discoloration  of  "  Weissbier  "  worts  and 
beer  only  occurs  in  unboiled  products.  "  Weissbier  "  worts 
■which  have  not  been  boiled,  gradually  acquire  a  hlood-red 
colour,  and  in  some  cases  a  deep  violet ;  the  depth  of  colour 
increases  with  time.  A  temperature  of  40''  C.  gives  rise  to 
the  most  intense  coloration,  whilst  the  palest  worts  are 
obtained  by  mashing  for  a  very  short  time  at  very  elevated 
temperatures.  It  is  not  yet  determined  whether  the  colour  is 
due  to  the  direct  action  of  an  enzyme  or  to  the  atmospheric 
oxidation,  ^exposure  of  an  aromatic  residue  split  off  from  a 
glucoside  by  an  enzyme.  The  latter  explanation  is  supported 
by  the  fact  that  worts  heated  at  boiling  temperature  in  a 
digester  subsecjuently  develop  a  strong  red  coloration,  whilst 
those  boiled  for  a  long  time  on  an  open  fire  are  paler  coloured. 
A  brewing  water  containing  gypsum  has  a  favourable 
influence  on  the  permanence  of  "  Weissbier "  and  the 
colour  of  the  wheat-malt  worts  remains  pale  Water  con- 
taining nitrates  or  nitrites  causes  a  red-brown  coloration, 
and  renders  the  beer  susceptible  to  the  attacks  of  Pedio- 
coccus  Sarcina.  In  order  to  prevent  the  discoloration  of 
"Weissbier,"  it  is  advisable  not  to  mash  too  long,  nor  main- 
tain medium  temperatures  for  too  long  a  time.  The  brewing 
water  should  be  selected  as  indicated  above,  the  worts  should 
be  pitched  without  deKay,  fermentation  should  be  conducted 
warm,  and  the  beer  should  not  be  stored  cold  after  the 
;iddition  of"  Kriiusen." — .1.  F.  1{. 

Spirit  from  W nod  Fibre  ;   Manufacture  of .     Zeits. 

fiir  Spiritusind.,  li)02,  25,  [42],  453— 1.")4. 

AccORUiNG  to  a  Russian  patent  of  Hiller-Bombin,  sub- 
stances containing  woody  fibre  are  heated  at  12.")" — 160"  C 
for  30  minutes  to  one  hour  with  dilute  mineral  acid  (0-2  to 
'2'0  per  cent,  strength).  From  1 J  to  25  per  cent,  of  the 
material  is  brought  into  solution,  but  since  from  4  to  C 
parts  ot  dilute  acid  are  required  for  each  part  of  woody 
fibre,  the  resultiug  fermentable  solution  is  weak.  It  is 
therefore  used  a  second  and  a  third  time  for  treating  a 
fresh  quantity  of  wood,  until  the  required  concentration  is 
obtained,  the  proportion  of  mineral  acid  being  adjusted 
each  time.     (See  this  .lourmd,  189S,  365,  481,  1164.) 

— C.  A.  M. 

Alcoholic  Liquids  ;  yew  Process  and  Apparatus  for  the 

Purification  of  .     E.  Gaillaume.     Hull,   de  1' Assoc. 

lies  Chim.  de  .Sucr.  et  de  Dist.,  1902,  20,  [3],  250—270. 

This  process  for  the  purification  of  all  dilute  alcoholic 
liquids,  either  for  rectifying  them  or  for  making  whisky, &c., 
consists  in  : — (1)  Diluting  the  alcoholic  liquids  if  they  are 
too  strong,  so  that  the  amyl  alcohol  and  other  products 
usually  found  in  the  strong  feints  may  be  removed  in  the 
subsequent  distillation  at  the  same  time  as  the  weak  feints. 
(2)  In  partially  distilling  this  diluted  liquid  in  a  distilling 
column  containing  a  sufficiency  of  plates  to  allow  of  the 
strong  and  weak  feints  being  removed  at  the  same  time  by 
evaporation,  so  that  at  the  bottom  of  the  column  there  is 
obtained  only  a  mixture  of  ethyl  alcohol  and  water.  (3)  la 
concentrating  the  strong  feints  in  a  special  cylinder,  generally 
superposed  to  the  distilling  column  itself.  The  alcohol 
content  of  the  liquid  on  all  the  plates  of  this  cylinder  is 


kept  moderately  low  by  delivering  at  the  top  a  sufficient 
quantity  ot  wine,  fermented  must,  or  warm  water.  (4)  In 
concentrating  the  weak  feints  in  a  third  column,  which 
is  generally  superposed  on  the  preceding,  and  from  the 
lower  part  of  which  the  strong  feints  at  their  maximum 
possible  concentration  are  removed,  whilst  the  weak  feints 
ai-e  extracted  from  the  head  of  the  column,  as  usual. 

-T.  U.  P. 

E.NGLISH    P.4.TEHTS. 

Hops    and    Hop    Seeds ;     New     or    Improved    Products 

[Catlk- Food]  from .     E.  Makin.     Eng.  Pat.  21,909, 

Oct.  31,  1901. 

See  utider  Will.  A.,  page  1344. 

Glass  Tanks  or  Vessels  for  Fermenting  and  other  Purposes. 
A.  Weber,  Fischern,  Austria.  Eng.  Pat.  17,739,  Aug.  12, 
1902. 

A  TANK  is  built  up  of  sheets  of  glass  containing  wire  fabric 
embedded  iu  them,  the  bottom  being  introduced  at  its  edges 
into  grooves  in  a  metal  frame  held  between  metal  posts  or 
standards,  and  resting  on  ribs  on  the  frame  members, 
between  which  ribs  grooves  are  formed  beneath  the  joints, 
where  the  several  glass  bottom- plates  abut  against  each 
other.  The  plates  of  wire-glass  forming  the  side  walls  are 
jointed  together  at  their  edges,  forming  the  vertical  edges  of 
the  vessel,  by  shaped  connecting  pieces  introduced  between 
them,  made  of  heavily  tinned  copper  or  brass.  All  the 
joiuts,  grooves,  and  hollow  spaces  are  completely  filled  or 
run  in  with  cement.  The  abutting  edges  of  the  plates 
making  up  each  of  the  side  walls  are  supported  by 
intermediate  vertical  posts  with  specially  constructed  bolts. 

—J.  F.  B. 

Finings  ;  Improvement  in  .      A.   E.  Berry  and  A.  B. 

Roberts,  Stratford.     Eng.  Pat.  18,874,  Sept.  21,  1901. 

The  invention  relates  to  the  production  of  a  concentrated 
extract  consisting  of  isinglass  in  a  form  in  which  it  may  be 
exposed  to  warm  climates  without  gelatinising,  aud  may  be 
readily  re-emulsified.  The  acid  emulsion  prepared  in  the 
ordinary  way  is  mixed  with  5 — 10  per  cent,  of  its  weight  of 
a  salt,  such  as  sodium  chloride  or  sulphate,  the  precipitated 
isiuglass  separated  from  the  liquid,  and  pressed  into  cakes 
until  it  is  of  the  desired  degree  of  dryness.  It  is  advan- 
tageous to  add  a  solid  acid,  such  as  boric  acid,  which  acts 
also  as  an  antiseptic,  to  the  precipitate  before  pressing.  To 
use  these  cakes  as  fining  material,  they  are  steeped  for  a 
few  hours  in  cold  water,  sufficient  of  tbe  latter  being  then 
added  to  bring  the  mixture  to  the  desired  density.. — T.  H.  P. 

United  ST.iTE3  Patents. 

Beer ;     Continuous    Production    of   .       C.    Schmitz, 

Godesberg,    Germany.       U.S.    Pat.   710,396,   Sept.    30, 
1902. 

TiiE  combination  of  apparatus  consists  of  a  ma.sh  tun,  a 
drainage  vat  at  a  lower  level,  a  brewing  copper  below  this, 
an  open  cooler  at  a  level  between  the  drainage  vat  and  the 
brewmg  copper,  a  pump  connected  with  the  cooler,  mash 
tun,  and  drainage  vat,  two  connected  infusion  wort  vessels, 
one  being  in  connection  with  the  mash  tun  and  the  other 
with  the  brewing  copper  and  tbe  mash  tun,  all  the  various 
parts  being  connected  with  each  other,  when  required, 
by  means  ot  valved  discharge  pipes.  A  diagram  shows  the 
scheme  by  which  the  above  plant  is  kept  in  opeHation  for 
continuous  production. — J.  F.  li. 

Racking  Apparatus.     D.  Beebe,  N.J.     U.S.  Pat.   704,292, 
July  8,  1902. 

The  racking  apparatus  comprises  a  suitable  main  liquid- 
supply  pipe  and  branch  tubes,  a  back-pressure  tank,  a 
main  back-pressure  pipe  leading  from  the  tank  and  having 
a  number  of  branch  tubes  adapted  so  as  to  be  connected  to 
"  packages  "  (casks),  and  an  auxiliary  back-pressure  duct 
leading  from  the  tank  at  a  higher  point  than  the  main  pipe, 
connecting  with  the  main  pipe  at  a  number  of  points 
adjacent  to  the  branch  tubes,  both  the  main  pipe  and 
auxiliary  duct  affording  simultaneously  open  communication 
with  the  back-pressure  tank. — J.  F.  B. 
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Sterilisint/  Machine  [for  Bottled  Beer"}.  C.  A.  King, 
Mattiipoisett,  Mass.,  U.S.A.  U.S.  Pat.  710,784,  Oct.  7, 
1902., 
Thk  bottles,  after  bmng  filled  and  corked,  are  placed  in 
carrier.s  on  a  travelling  hand  and  conveyed  into  a  chamber 
C0!itaining  watier  lieateJ  to  about  160°.  The  holtli'S  first 
pass  through  the  ^lariu  vapour  in  the  upper  jiart  of  the 
chamber,  then  dip  (lo^^n  into  the  water,  and  finally  ri&e  into 
the  upper  part  of  the  chamber  before  leaving  it.  The 
bottles  travel  at  the  rate  of  about  1  ft.  jier  minute,  and 
take  an  hour  to  pass  through  the  chamber. — \V.  V.  S. 


XVIII.-FOODS;  SANITATION;  WATER 
PURmCATION.  &  DISINFECTANTS. 

(X.)— FOOD.s. 

Casetnogen  of  Asses'    Milk.     C.   Storch.     Monatsli. 
fur  Chem.,  1902,  23,  [^l   712—730. 

Asses'  milk  contains  less  protein,  fat,  and  salts,  and  more 
water  and  sugar,  than  cows'  milk.  It  shows  also  a  strong 
alkaline  reaction  towards  litmus,  due  to  the  presence  of 
secondar}'  phosphates,  and  does  not  readily  undergo 
spontaneous  coagulation.  Rennet  brings  aliout  coagulation 
in  the  form  of  an  extremely  fine  flocculent  precipitate 
(paiacasein),  the  fineness  of  which  may  account  for  the 
ready  digestibility  of  this  milk.  The  caseinogen  of  asses' 
milk  is  best  coagulated  by  first  dialysing  the  milk  to  a 
slight  extent,  and  then  adding  acetic  acid.  The  coagulation 
is  sharp,  and  the  product  easily  separated.  The  free 
caseinogen  has  acid  jiroperties,  but  combines  with  a  smaller 
proportion  of  alkali  than  does  the  caseinogen  of  cow's  milk  ; 
it  is  soluble  in  the  same  media  as  the  latter. 

The  ca.-eMKigen  of  asses'  milk  behaves  in  .n  iieculiar 
manner  as  regards  salting  out.  The  milk  remains  apparently 
unaltered  on  satur.^.tion  with  a  single  neutral  salt  (Nat^l"), 
but  if  saturated  with  two  salts  (e.^..  XaCI  and  lIgS04"), 
coagulation  takes  place  after  long  stirring,  and  the  Hltr.ate 
contains  only  lactalbumiu.  If  the  precipitate  be  then  dis- 
solved in  water,  sodium  chloride  alone  will  salt  out  a 
proteid  («),  and  the  addition  of  magnesium  sulphate  to  the 
clear  filtrate  will  precipitate  a  second  proteid  (//)•  Am- 
monium sulphate  coagulates  the  fresh  milk  so  completely 
that  no  proteitl  remains  in  solution. 

By  no  means  was  the  author  able  to  impart  the  above 
properties  to  cows'  milk,  and  he  concludes  that  the 
difference  between  the  two  depends  on  a  specific  difference 
of  the  caseinogens.  The  caseinogen  of  asses'  milk  contains 
more  phosphorus  and  sulphur  than  that  of  cow's  milk  ;  it 
yields  on  peptic  digestion  a  solid  residue  of  pseudo-nuclein, 
smaller  in  quautity  than  in  the  case  of  cows'  milk. 

The  two  proteids  a  and  b  have  been  submitted  to  a 
further  examination.  Proteid  a,  insoluble  in  water  and 
salt  solutions,  but  soluble  iu  alkalis  to  neutral  solutions, 
is  a  nucleoalbumiu  very  similar  in  properties  to  caseinogen. 
Proteid  h  is  soluble  in  water,  and  solutions  of  single  salts, 
also  in  alkalis.  It  is  insoluble  in  solutions  of  two  neutral 
salts  (XaCl  and  MgSO^),  and  its  aqueous  solutions  are 
coagulated  at  a  temperature  of  »0'  ('. 

The  author  concludes  that  the  precipitate  obtained 
from  the  fresh  milk  by  the  addition  of  two  salts,  consists  of 
a  single  proteid,  caseinogen,  the  latter  being  split  up  into 
these  two  proteids  by  the  subsequent  action  of  a  single  salt. 

—J.  i\  a. 

Butler  ;     Halphen's     Test   for    the   Detection  of  Cotton- 
seed  Oil   ill   .       B.   Sjollema    and    J.    K.    Tullekcn. 

Zeits.    Unters.    Nahr.-  u.    Genussm.,      1B02,    5       [19], 
914—916. 

Tbe  colour  obtained  when  butter,  yielded  by  cows  which 
have  been  fed  on  cotton-seed  meal,  is  tested  by  Halphen's 
method  is  of  the  same  tint  as  that  given  by  cotton-seed  oil 
itself.  By  heating  colton-seed  oil  at  a  temperature  of 
55°  C.  for  four  hours,  and  examining  sijeotroscopieally  the 
colour  this  oil  gave,  an  absorption  band  was  noticed  in 
the  yellow  part  of  the  spectrum  (ma.ximum  at  A-5aO) ;  on 


employing  a  thicker  layer  ol  the  oil,  the  band  moved  to 
the  left  (maximum  !\t  V570).  By  heating  the  oil  for  a 
longtime  at  higher  temperatures  (up  to  1  lu  C),  a  second 
darker  band  was  noticed  (maxinnim  at  A-49U) ;  but  ou 
examining  a  thicker  layer  without  dilution,  the  richt  half 
of  the  spectrum  became  so  dark  as  to  prevent  observations 
being  taken.  On  dilating  with  much  amyl  alcohol,  the 
band  showed  a  maximum  at  A-490.  The  band  in  the  yellow 
had  then  decreased  in  intensity. — W.  P.  S. 

Butter;  Separation  of  Margdrine from . 

C.  Deguide. 

See  under  XXIII., /jaye  1352. 

Furmaldchifde  in  Poods  ;  New  Reaction  for  the  Detection 
if .     ilanget  and  Marion. 

See  under  XXIII.,  page  1351. 


KXGLI.SH    P.\XENTS. 

Coffee  Extract ;  Method  and  Apparatus  for  the  Prepara- 
tion of .    F.  J.  Keichert  and  C.  L.  .1.  J.Hevdemann, 

London.     Eng.  Pat.  21,768,  Oct.  29,  1901. 

Coffee  berries  are  heated,  but  not  roasted,  until  they 
assume  a  light-brown  colour,  and  are  then  ground.  The  pow- 
der is  extracted  several  times  with  hot  water  under  pressure, 
at  a  temperature  of  220°  i". ;  the  extract  is  allowed  to 
settle,  decanted  and  evaporaced  under  reduced  pressure,  i 
The  distillates  are  collected  and  the  aroma  they  contaiD  I 
extracted  with  chloroform.  The  concentrated  extract  is 
then  dried,  mixed  with  the  chloroform  extract  afttr 
evaporating  olf  the  chloroform  at  a  low  temjierature,  anu 
roasted  in  a  special  a[qi.iratus.  The  latter  is  provided  with 
a  stirrer  and  a  retort-shaped  neck.  Any  volatile  matter 
which  escapes  is  extracted  with  chloroform,  aud  the  residue 
returned  to  the  bulk  aftei  the  latter  is  roasted.  When 
roasting  is  coniplete,  the  roaster  is  rapidly  cooled  by  jets  of 
water,  its  contents  are  broken  up  by  the  stirrer,  and  fioajly 
ground  and  filled  into  bottles  by  means  of  an  air-tight 
hopper. — \V.  P.  S. 

Milk  and  other  Liquids  ;  Apparatus  for  Steiiiising  — — . 
W.  (;.  C.  Pakes  and  W.  H.  Barnes,  London.  Kug.  Pat. 
22,875,  Nov.  12,  1901. 

The  milk  is  allowed  to   flow  by  gravity,  firstly,  through  a 
series    of    steam-heated    coils,     and    then    through    coils 
surrounded  by  cold  water  or  brine.     For  sterilising  water, 
or  other  liquids  which  may  give  a  deposit,  a  settling  chamber  ', 
is  provided  between  the  heating  and  cooling  chambers. 

— W.  1'.  S. 

Cocoa   Substitutes  ;  Process '.of 'Manufacturing  . 

.1.  Meinl,  Vienna.     Eng.  Pat.  25,599,  Dec.  14,  1901.      ' 

Cocoa  is  roasted,  hulled,  crushed  and  cleaned,  atid  is 
mixed  with  malt  of  any  suit.able  grain.  The  mixture  is 
then  ground.  The  malt  may  be  dextrinised  and  roasted  at 
a  temperature  exceeding  75"  0. — W.  I*.  S. 

Hups  and  Hop  Seeds  ;  New  or  Improved  Products  [Caitie- ' 

Food]  from  .     E.   Makin,   .Manchester.      Eng.  Pat.' 

2 1,909,"  Oct.  31,  1901. 

Ai-'TEK  separating   the  seeds  from  the   spent   hops,  oil    i-* 
extracted  from   the  seeds,  or  they  arc  used  before  or  after 
extraction  for  the  preparation  of  a  flour  or  meal,  which  is  i 
stated  to  be  useful  as  a  cattie-food.     The  leafy  portions  ate  I 
used  for  stuffing  or  bedding.— B.  i'.  O.  I 


UxiTED  States  Patent. 

Albumin;  Process  of  Kjctracting    Vegetable 
Gaertner,  Sa 
1902. 


:inaiv,  Mich.     U.S.   Pat.  710,190,  Sept.  30, , 


TiiK  vegetable  matter,  e.g.,  rapeseed  cake,  is  reduced  to 
powder  and  tnated  with  water  at  a  temperature  below  that 
ut  which  the  albumin  would  be  coagulated.     The  albumin 
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is  then  precipitated  in   the  filtered  extract  by  the  addition 
bjf  an   equal   volume  of  alcohol,   and    the    precipitate  is 
separated  and  dried  by  treatment  in  a  eentrit'usal  machine. 
I  "-J.  F.  B. 

(.B.)— SANITATION  J  WATER  PURIFICATION. 

English  Patent. 

.s'tioat/c ;     Treatment    of  ,  and    Apparatus    therefor. 

J.  C.  Haller  andli.  U.  .Machell,  Dewsbury.    Eng.  Pat. 
23,469,  Nov.  20,  1901. 

(  i.Aius  are  made  with  regard  to  detritus  tanks  for  the 
treatment  of  sewage,  for — 

(1)  ''  The  combination  therewith  of  scum  boards,  troughs, 
and  baffle  bo.irds  for  assisting  to  arrest  the  passage  of  solid 
particles  contained  in  the  sewage."  ; 

(2)  Also  of  a  pipe  for  drawing  the  sludge  from  the  bottom   1 
of  the  tank,  the  outlet  of  such  pipe  being  above  the  normal 
flow  level  of  the  sewage  in  the  tank,  and  a.  valve  for  closing 
its  outlet. 

(3)  and  (i)  The  method  of  utilising  the  pressure  of 
liquid  due  to  the  fall  in  and  from  the  main  sewer  for  deli- 
vering the  sludge  from  the  bottom  of  tanks  such  as  the 
above,  as  also  for  raising  the  scum  ou  the  top  of  such  tanks. 

— T.  H.  P. 

Ukitbd  States  Patent. 

Filter  IWater"].     i  .  Bommarius,  New  Orleans.     U.S.  Pat. 
707,899,  Aug.  26,  1903. 

The  filter  casing  has  an  inlet  at  its  upper  end  and  an  outlet 
at  its  lower  end,  and  is  provided  below  the  inlet  with  a 
:  perforated  diaphragm,  in  which  the  upper  ends  of  a  series 
■  of  slit  t»be.s  are  titteil.  The  tuhee  are  closed  at  iheir 
lower  ends,  and  a  similar  series  <;f  tubes,  closed  at  their 
upper  ends,  project  upwardly  from  a  collecting  chamber 
connected  with  the  outlet.  The  tiltering-beds  may  consist 
of  iron  filings  and  sand,  and  are  arranged  respectively 
above  and  below  the  diaphragm  in  the  upper  jiortiou  of  the 
casing.  Stirring  arrangements  and  means  for  reversing 
the  tiow  of  the  waier  through  the  filter  are  nrovided. 

— K.  A. 

(O— DISINFECTANTS. 

English  Patents. 

^pojiaccoti.1  Product  for  Horticultural,  Sanitary,  and 
other  Purposes.  J.  H.  Koens,  .GraTesend.  Eng.  Pat. 
19,494,  .Sept.  30,  1901. 

Acid  tars  (refuse  from  refining  oils  with  sulphuric  acid), 
or  similar  waste  products,  are  washed  with  water  and 
treated  with  an  alkali,  and  the  resulting  crude  soap  mixed, 
if  desired,  with  an  antiseptic  agent,  such  as  creosote  or 
carbolic  acid.  The  soap  may  be  employed  in  solution  as 
a  spray  for  plants,  disinfecting  streets,  &c.,  and  can  also  be 
used  as  fuel. — C.  A.  M. 

Disinfecting   and  Preserving   Process  ;     Improved    

M^  E.  Fournier,  Paris.  Eng.  Pat.  10,348,  May  5,  1903. 
*"  (See  also  this  Journal,  1902,  147  and  718.) 

The  process  described  is  for  the  disinfection  of  builcUngs, 
clothing,  bedding,  &c.,  and  also  for  the  steriUsation, 
preservation,  and  disinfection  of  dead  bodies.  The  objects 
are  arranged  in  a  closed  chamber,  to  the  door  of  which  is  at- 
tached an  injector.and  an  outlet  tube  for  the  injected  vapours. 
A  first  injection  then  takes  place  of  acetonised  water,  con- 
taining a  quantity  of  ammonia,  varying  with  the  number 
and  nature  of  the  objects,  the  area  of  the  chamber,  &c. 
Later  is  made  a  second  similar  injection,  or  one  of  "  formace- 
tone  "  (acetonised  formaldehyde),  with  the  addition  of  40  per 
cent,  of  formaldehyde,  the  amount  of  the  injection  being 
just  sufficient  to  saturate  the  ammonia  employed  in  the  first 
injection.  A  small  quantity  of  steam  is  next  injected,  and 
finally  sufficient  ammonia  to  saturate  all  the  injected 
"  formacetone."  After  a  rest,  the  door  of  the  room  is  opened 
and  air  let  in.  If  the  room  is  previously  heated  to  3.5" — 40°, 
the  time  required  for  disinfection  is  shortened  from  24  to 
4—6  hours,  and  any  slight  oxidation  of  iron  and  copper  is 
avoided. — T.  H.  P. 


I 


XIX.-PAPEE.  PASTEBOARD.  Etc. 

United  States  Patents. 

Paper;    Method   of    Waterproofing  .      C.    S.    Bird 

and  J.  B.  Hauscom,  JIass.,  Assignors  to  1".  W.  Bird  and 
Son.     U.S.  Pat.  708,451,  Sept.  2,  1902.  ,r;    ■,.,..,  , 

A  w-aterprooT  paper  fabric  is  made  by  feeding  two  sheets 
or  webs  of  paper  between  pressure  plates,  siumltaneously 
feeding  waterproofing  material  between  them,  cooling  and 
compressing  the  compound  fabric,  subjecting  its  surfaces 
to  a  liquid  waterproofing  agent,  and  then  cooling  the  fabric. 

-J.F.  B. 

Beating  Engine.     E.  L.  Savage,  Lancaster,  N.  Hampshire. 
U.S.  Pat.  710,014,  Sept.  30,'  1902. 

In  this  beating  engine  the  tub  for  the  circulation  of  the 
pulp  has  a  crooked  portion  in  the  sides,  whereby  eddy 
currents  are  set  up  in  the  pulp.  In  the  straight  part  at 
each  extremity  of  the  crooked  portion  are  ordinary  beating 
rolls,  bed-plates,  and  back-falls,  and  the  relative  speeds  of 
the  two  beating  rolls  are  arranged  so  as  to  cause  the 
stock  to  flow  rapidly  through  the  inlervenmg  crooked 
section  of  the  channel,  and  slowly  through  the  remainder 
of  the  channel. — J.  F.  B. 

Lumber  \_from\Vood-Pulp'],  Artificial ;  Process  of  Making 

.     VV.  C.  Huntington.     U.S.   Pat.   709,488,  Sept.  23, 

1902. 

Sec  under  IX..  page  I'.iSl. 

Cellulose  Esters;  Process   of  Matting ,     H.  S.  Mork, 

A.  D.  Little,  and  W.  H.  Walker,' Mass.,  Assignors  to 
Chemical  Products  Co.,  Boston.  U.S.  Pat.  709,922, 
Sept.  30,  1902. 
Cellcxose  esters  are  prepared  by  treating  cellulose  with 
an  acid  anhydride,  in  the  presence  of  an  aromatic  sulphonic 
acid,  with  or  witliout  the  addition  of  a  salt  of  that  acid. 
For  cellulose  .acetate,  100  parts  of  cellulose  are  treated  with 
3.50  parts  of  acetic  anhydride,  .5  parts  of  phenol  sulphonic 
acid,  and  .5  parts  of  the  sodium  salt  of  phenol  sulphonic 
acid,  and  reaction  is  effected  at  a  temperature  of  about 
80°  C. ;  if  desired,  naphthol  sulphonic  acid  may  be  used. 
The  object  of  the  salt  is  to  ensure  the  absence  of  any  free 
sulphuric  acid. — J.  F.  B. 


XX.-PINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  AND  EXTRACTS. 

Mercury  O.rybromide.     T.  Fischer  and  H.  vou  Wartenherg. 

Chem.-Zeit.,  1903,  26,  [83],  983—984. 
The  authors  have  carried  out  a  number  of  experiments  to 
prepare  mercury  oxybromides,  both  by  heating  mercuric 
oxide  and  mercuric  bromide  in  sealed  tubes  in  presence  of 
water,  and  by  the  interaction  of  the  two  constituents  in 
alkaline  solutions.  According  to  their  results,  mercury  is 
capable  of  forming  five  oxybromides,  two  of  the  composition 
4HgO.HgBr2,  two  7Hg0.2HgBr2  and  one  SHgQ.HgBrj. 
The  first  four  of  these  are  insoluble  in  all  indifferent 
solvents,  but  they  are  decomposed  completely  by  acids  and 
partially  by  caustic  alkalis.  Dry  ammonia  gas  has  no 
action  on  these  compounds,  but  its  solution  converts  them 
into  a  yellow  .substance,  o.xydimercurammoniura  bromide. 
When  these  four  oxybromides  are  heated  with  potassium 
bromide,  they  are  converted  into  mercuric  bromide,  while 
the  supernatant  liquid  becomes  strongly  alkaline.  When 
heated  to  230"  C.  all  four  decompose  into  their  constituents, 
which  sublime.  The  specific  gravity  of  the  two  compounds, 
4HgO.HgBr2  is  8-73,  but  those  of  the  formula,  7HgO. 
2HgBr.i,  have  different  specific  giavities  ;  that  of  the  finely 
powdered  modification  obtained  by  the  interaction  of  solu- 
tions of  potassium  bicarbonate  anil  mercuric  bromide  being 
6-25  and  that  of  the  form  yielded  by  the  direct  union 
of  the  constituents,  9  "13.  The  other  mercury  oxybromide, 
SHgO.HgBrn,  diflers   considerably   from   the  above  four. 
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It  decomposes  at  a  much  higher  temperature  than  230°  C, 
and  gives  mercury,  oxygen,  and  mercuric  bromide.  It  is 
unchanged  by  heating  with  caustic  alkali  solution,  but 
it  is  converted  into  oxydimercurammouium  bromide  by 
ammonia,  either  in  the  gaseous  state  or  in  solution. 

— T.  H.  P. 

Ferric  O.ride  in  Alcoholic  Solution.      A.  Minet. 
J.  Pharm.  Chim.,  16,  [o],  209. 

A  QUANTITY  of  alcohol  which  had  been  kept  for  approxi- 
mately 19  jears  in  iron  vessels,  in  certain  French  military 
stores,  was  found  to  contain  a  considerable  amount  of  iron 
in  solution,  amounting  in  some  instances  to  1  ■  1  jirm.  or 
\-2.i  grni.  per  litre.  These  solutions  were  deep  red  brown 
in  colour,  and  bad  a  characteristic  dichroic  appearance,  as 
though  containing  much  suspended  matter,  yet  giving  no 
residue  on  standing  or  on  filtration.  Specimens  less  strongly 
contaminated  were  tinted  to  the  colour  of  rum.  The  iron 
proved  to  be  in  solution  in  the  form  of  the  colloidal  hydrate 
ITe.iOjHoO.  It  was  precipitated  at  once  by  the  addition  of  a 
little  sodium  bicarbonate,  or  by  a  trace  of  tannin,  and  the 
alcohol,  after  derantaiion,  was  fit  for  use. — J.  O.  B. 

Formaldehi/dc   from    Methyl  Alcohol;  Formation   of  . 

under  the  Influence  of  Colloidal  Metal  Solutions.  A. 
Glaessner.  Oesterr.  Chem.-Zeit.,  6  337—338.  Chem. 
Centr.,  ly02,  2,  [U],  731. 

Bredig,  by  the  electrical  disintegration  of  platinum  wire 
under  water,  has  prepared  a  colloidal  platinum  solution, 
which  exerts  distinct  catalytic  action  (see  this  Journal,  I89;i. 
281;  1900,  1155;  1901,  376).  The  author  has  allowed 
such  a  solution  to  act  on  methyl  alcohol  in  presence  of  a 
current  of  air.  He  finds  that  a  small  quantity  of  formalde- 
hyde is  formed,  the  amount  being  greater  than  that  pro- 
duced by  a  colloidal  copper  solution  prepared  in  a  similar 
manner. — A.  S. 

Arislol :  Preparation  and  Derivatives  of .     H.  Cousin. 

J.  Pharm.  Chim.,  1902, 16,  [7],  378—382. 

Aeistol  (di-thymol  di-iodide),  CaiHoJ^Oj,  may  be  pre- 
pared by  the  action  of  a  solution  of  iodine  in  potassium 
iodide  upon  an  alkaline  solution  of  thymol,  but  on  a  mauu- 
facturmg  scale  the  iodine  is  usually  replaced  by  a  mixture 
of  potassium  iodide  and  alkali  hypochlorite.  The  author 
has  found  more  or  less  chlorine  in  various  samples  of  aristol, 
and  he  has  found  that  the  iodine  of  that  body  can  readily 
be  replaced  by  CI  or  by  Br.  50  gims.  of  thymol  were 
dissolved  in  l.iO  c.c.  of  caustic  soda  solution  and  200  c.c. 
of  water.  This  mixture  was  slowly  added,  with  constant 
stirring,  to  a  litre  of  concentrated  sodium  hypochlorite 
solution.  The  brown  precipitate  which  formed  was  col- 
lected, washed,  dried,  dissolved  in  200  c.c.  of  ether,  and 
then  poured,  a  little  at  a  time,  into  a  litre  of  alcohol 
containing  a  small  quantity  of  sulphuric  acid.  A  yellow 
precipitate  was  obtained,  amounting  to  about  5U  per  cent,  of 
the  original  weight  of  the  thymol  used.  It  was  insoluble  in 
water,  very  slightly  soluble  in  absolute  alcohol,  easily 
soluble  in  ether,  chloroform,  benzene,  and  carbon  bisulphide, 
aiid  slightly  in  acetone.  Most  commercial  samples  of 
aristol  contain  the  chlorine  compound. — W.  P.  S. 

Guaiacol  Ether ;  A  New .     J.  Pharm.  d'Anvers, 

1902,  338. 

The  raimo-glyceric  ether  of  guaiacol  has  been  introduced 
under  the  name  of  oresol.  It  is  soluble  in  40  volumes  of 
■water  and  readily  soluble  in  alcohol. — A.  S. 


— .     P.  Siedler.     74th  Meeting  of  Ges. 
und   Aerzte.      Chem.-Zeit.,    1902,    86, 


Opium ;  Persiati  ■ 
deut.  Naturfors 
[79],  920—921. 

Peksian  opium  is  somewhat  dearer  than  the  Levantine,  but 
when  calculated  on  the  morphine  content,  the  price  is 
cheaper.  The  poppy  is  sown  in  the  early  part  of  the  year 
under  somewhat  primitive  agricultural  conditions.  The 
tapping  of  the  fruit  and  collection  of  the  juice  take  place 
from  April  to  June,  incisions  being  made  in  the  .iuicy  parts 
of  the  heads.  After  collection  the  product  undergoes  the 
operation  of  massage,  a  complicated  treatment  extending 


over  some  weeks,  it  is  then  l^Tapped  in  paper  and  packed  in 
tins ;  the  annual  production  amounts  to  about  3,000  chests 
of  60  kilos,  each.  A  very  large  proportion  of  the  yield  is  I 
not  exported  but  is  consumed  in  Persia,  where  it  is  taken 
by  nearly  everyone;  the  opium  of  Meched  is  in  <Teat 
demand  on  account  of  its  high  proportion  of  morphine 
Cylindrical  opium  appears  in  the  form  of  light-brown  sticks 
of  7 — 10  mm.  in  thickness,  with  a  smooth,  lustrous  surface 
and  smooth  fracture  showing  no  structure  ;  some  of  the 
sticks  are  coated  with  poppy-seeds.  Other  qualities  appear 
as  irregular,  brown  lumps  or  sticks  with  rough  surface  and 
irregular  fracture.  All  these  products  are  very  homo- 
geneous, they  do  not  present  a  granular  appearance  like  the 
Turkish  opium,  and  the  author  has  not  found  starch  in  any 
of  them.  Morphine  estimations  showed  from  15  it  to  15- 8  per 
cent. ;  dry  extracts  contained  18-65  percent.  Larger  lumps 
of  opium  weighing  about  1  lb.  were  obtained  from  a  different 
source,  only  containing  11-3— 11-8  per  cent,  of  morphine. 
The  author  jiref'^is  to  determine  the  morphine bv  preparing 
the  crystals  according  to  Pharm.  Ger.  III.,  weighing  them 
and  subsequently  controlling  the  results  by  titration  accord- 
ing to  Pharm.  Ger.  IV.;  the  latter  results  are  lower  than 
the  former  owing  to  the  crystals  not  being  perfectly  pure. 
Owing  to  difficulties  in  obtaining  Levantine  opiumuf  ihe 
morphine  standard  prescribed  in  Pharm.  Ger.  IV.,  I'lTsian 
opium  should  come  more  widely  into  use,  the  morphine 
content  being  reduced  to  the  proper  standard  by  mixing 
the  powder  with  an  indifferent  substance  or  with  poorer 
opium.— J.  F.  B. 

Cociunc  Hpdrochlonde  ;  Rotator i/ Power  of .     Imbert.  ' 

Bull.  Soc.  Chim.,  1902,  37,  [18],  985—987. 

The  author's  observations  were  made  with  a  commercial 
salt,  powdered  and  dried  over  sulphuric  acid  and  completely 
soluble  in  water.  Under  certain  conditions  the  rolatory 
power  decreases  considerably  as  the  concentration  increases. 
In  aciueous  solutions  at  17°  C,  for  concentrations  from 
2  grms.  to  20  grms.  per  100  c.c,  the  rotatory  power  is— 

[a]„  =   -  (71-5776  -    0-3788c)°. 
For  concentrations  from  2  grms.  to  8  grms.  per  100  c.c,  ' 
in   40   per   cent,  alcohol   at  1 5°  C.,  the   rotatory  power  is : 
[a]„  =  -  (68-77  -  0-22.5r)'. 

In  alcohol   of  from  65  to    80   per   cent.,    however,    the  i 
rotatory  power    does    not  change    with   the   concentration 
within   the  limits  studied  (2  grms.  to  8  grms.  per  100  c.fc)  I 
and  the  value  is  constant  :  — 

["^lo  =   -  67  -5". 
This  constant  value  is  the  same  as   that  of  an  aqueous 
solution  at  a  concentration  of   10  grms.   per   loO  c.c.  and 
of  a  solution  in  40  per  cent,  alcohol  at  6  grms. — J.  F.  B. 


— .    J.  O.  Schlotter 
Ainer.  Pharm.  Assoc. 


Adlumia   Cirrhosa  ;  Alkaloids  of  — 
beck   and  H.  ('.  Watkins.     Proc. 
Pharm.  J.,  1902,  69,  [1684],  335. 

(JsE  of  the  authors  has  previously  examined  the  root  ot 
the  first  year's  plant  (see  this  Journal,  1900,  1036).  The 
entire  plant  of  second  year's  growth  has  now  been  ex- 
amined. The  dry,  ground  drug  was  moisteneil  with  water 
containing  a  small  amount  of  ammonia,  and  after  drying  in 
the  air,  exhausted  with  chloroform,  the  chloroform  extract 
evaporated  and  the  residue  extracted  with  warm,  very 
dilute  acetic  acid.  The  acid  solutions  were  concentrated, 
precipitated  with  ammonia,  and  extracted  with  ether.  By 
repeated  fractional  crystallisation,  five  bases  were  separated, 
viz.,  protopine,  C^jiHigNO^ ;  )3-hoinochelidoniDe,C.,Hj,NOj; 


another  one,  in  very  small  quantity,  melting  at  176°- 
Citric  and  tartaric  acids  were  also  present. — A.  6>. 


-17 


Badiana ;  Japanese  Oil  of .     E.  Tardy.     Bull. 

Soc.  Chim.,  1902,  27,  [18],  987—990. 

Japanese  oil  of  badiana  (.shikimi-no-ki),  obtained  from 
Illicium  rclicfiosuni,  was  studied  in  1885  by  Eykmann, 
who  described  eugenol,  a  hydrocarbon  boiling  at  170^  C, 
which  he  termed  shikiiuene,  and  shikimol  (safrol). 
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j    The  author  has  prepare^!  this  oil  by  exhausting  the  dried   i 
fruits   with    light    petroleum,    and   distilling   the   essential   i 
b\\  from   the  fatty  bodies  extracted  with  it.     The  odour  of   i 
i:he  oil  has  no  resemblance  to  that  of  Chinese  oil  of  badiana.   j 
lAldehydes   and   esters   were    not    found    in    this   oil ;    the    , 
Ipresence  of  eugenol  was  confirmed.     In  the  fractions  boiling 
Ibetween   IT'i    C.  and  177°  C,  a  little   cineol  was  identi6ed. 
The  author  has  re-icvestigated  the  hydrocarbon  portion  ot 
'the  oil,  described  by  Eykmann  as  shikimene  ;  the  fractions 
iboiliug  between  loU"  C.  and  170"  C.  yielded  a  mono-hydro- 
^•hloride  melting  at  125^  C,  and  a  di-hydroohloride  melting 
jt  49°  C.     Two  b  )dies  are  definitely  characterised,  a  hvdro- 
■arbon  of  the  turpentine  group  and  a  terpane.     A  terpilenic 
hydrocarbon  may  also   be  present,  or  the  di-hydrochloride 
Imay   eqi-ally   be  derived  from  the  terpane;    the  quantity 
lof  oil  was  not  sufficient  to  decide  this  point.     These  hvdro- 
icarbons    have   very    feeble    rotatory   powers ;    the   optical 
!rolations  of  the  fractions  increase  as  the  boiling  point  rises, 
jnd  a  body  of  high  optical  rotation  may  possibly  be  present 
In  the  friictions  of  higher  boilmg  point,  perhaps  a  borneol. 
The  author  has   conlirmed  the  presence  of  safrol,  and  the 
formation  of  anisic  acid   on  oxidation   with   permanganate 
Would    suggest  the    presence   of    anethol,   or    estragol,    or 
other   body   of  this   group;  a  sesquiterpene   may  also   be 
(present. — J.  F.  Bi 

L  Badiana  ;  Chinese  Oil  of .  E.  Tardy.  Bull. 
Soc.  Chim.,  1902,  27,  [18],  990—994. 
E  principles  hitherto  identified  in  Chinese  oil  of  badiana 
include  dextro-pinene,  tevo-phellandrene,  anetbol,  estragol, 
safrol,  anisic  acid,  and  the  ethylic  ether  of  hydroquinone. 
To  this  list  the  author  now  adds  anisic  aldehyde.anisic  acetone 
(p-methoxyphenylacetone).  a  Isvo-rotatory  sesquiterpene 
o„  =  —  .j  ,  a  small  quantity  of  a  crystalline  body  having 
the  formula  C\,oH^v,03,  and  dextro-terpilenol,  with  an  odour 
of  white  lilac  and  lily  of  the  valley.  The  author  could 
not,  however,  detect  the  presence  of  any  safrol. 

The  separation  of  the  terpilenol  was  not  effected,  owing 
to  the  extreme  difficulty  of  crystallising  this  body  in 
presence  of  anethol.  which  occurs  in  the  same  fractions. 
lis  odonr,  however,  in  these  fractions  was  characteristic. 
and  its  presence,  even  in  small  proportions,  is  important, 
:  since  it  is  doubtless  to  this  constituent,  the  delicacy  of 
whose  perfume  increases  with  dilution,  that  the  Chinese 
oil  of  badiana  owes  its  peculiar  sweetness. — J.  F.  B. 

Bitler  Fennel ;   Oil  of  .     E.  Tardy.      Bull.  Soc.  Chim., 

I90-_>",  27,    [18],  994—997. 
The  author  has  examined  oils  of  bitter  fennel  obtained  from 
Ali^eria  and    Galioia,   comparing  them  with   the   oil  from 
the  .South  of  France  previou.sly  studied  (this  Journal,  1897, 

7:,7). 

The  Algerian  oil  was  amber-coloured,  with  an  odour  of 
turpentine  and  camphor;  rf„=0'991  ;  o„  =  +  62M6°.  The 
following  constituents  have  been  isolated  : — Dextro-pinene 
a„=  +  2S~ ;  phellandrene  ;  9o  per  cent,  of  feuchone  ;  10 
p  1  cent,  of  estragol;  a  little  anelhol :  a  laivo-rotatory 
sesquiterpene  o„  =  —  2°  40'  and  a  dextro-rotatory  ditcr- 
jiene  a„=  -h10°20',  boiling  respectively  at  175^ — 180"  ('. 
and  215"  C.  under  a  pressure  of  30  mm.  Cymene  and 
aldehydes  were  absent,  but  a  small  quantity  of  a  crystalline 
body  melting  at  140°  C,  probably  thymohydroquiuone,  was 
obtained. 

The  Galician  oil  was  nearly  colourless,  with  an  odour  of 
camphor ;  it  deposited  crystals  at  — 18°  C,  and  had  an 
'jptical  rotation  o„  = -i- ;i9°  52'.  The  following  constituents 
were  characterised  :  a  dextro-rotatory  hydrocarbon  of 
,  the  turpentine  group,  o^  =  -i-  38°  20' ;  a  dextro-rotatory 
terpilenic  hydrocarbon  (phellandrene)  aD=  +  31°  20'. 
The  rotatory  power  of  this  portion  of  the  oil  was  much 
lower  than  that  of  the  corresponding  portion  of  the  Algerian 
oil.  Very  large  proportions  of  fenchone  were  found,  over 
34  per  cent,  of  the  pure  compound  being  isolated.  The 
proportion  of  estragol  was  very  small,  and  that  of  anethol 
also  relatively  small.  The  poverty  of  the  oil  in  anelhol  is 
explained  by  the  fact  that  oils  of  this  origin  are  generally 
',  deprived  of  their  stearoptene,  which  serves  for  the  adultera- 
I  tion  of  oil  of  aniseed.  The  richness  in  fenchone  is  not 
due  solely  to  this  circumstance,  but  also  to  natural  causes. 


as  the  relative  proportions  of  fenchone,  hydrocarbons,  and 
estragol  indicite.  Comparing  these  oils  with  that  of  the 
South  of  France,  it  is  noted  that  the  proportion  of  the 
priiicipal  constituent,  fenchone.  Is  by  far  the  greatest  in  the 
Galician  oil.  The  proportion  of  estragol  is  most  consider- 
able in  the  .Vlgeriau  oil,  less  in  the  French  oil  and  \ery 
small  in  the  Galician.  The  proportions  ot  the  hydrocarbons 
follow  those  of  the  estragol.  This  is  the  result  of  climatic 
influences. — .J.  F.  B. 

Kino,  Eucalyptus  ;  New [  from  Eucalyptus  Drepano- 

pht/lla].  C.  Mannich.  Xotizblat.  d.  botan.  Gartens  zu 
Berlin,  1902,  171  ;  through  J.  Pharm.  Chi[n.,  16,  [5],  216. 
The  kino  furnished  by  Eucalyptus  (irrprinophi/lla  is  dis- 
tinguished from  that  of  Plerucarpus  by  the  size  of  the 
pieces  and  their  brighter  colour.  Its  taste  is  astrino-ent ; 
it  is  fairly  soluble  in  water,  more  easily  in  alkaline 
solutions.  Its  aqueous  solution  is  coloured  violet  bv  iron 
salts.  It  contains  a  considerable  proportion  of  gnm.  which 
diminishes  its  solubility  in  alcohol.  It  yields  0(J9  per  cent 
of  ash. — ,1.  O.  B. 

Oil  of  Cedrus  Atlantica.  E  Grimal.  Comptes  Rend 
135,  [15],  582—583. 
The  essence  was  prepared  by  distilling  the  wood  of 
Cedrus  Allan! ica  with  water.  By  fractional  distillation 
under  reduced  pressure,  and  subsequent  further  fractiona- 
tion of  the  fractious  at  the  atmospheric  pressure,  the 
author  isolated  cadinene,  C15H3,,  a  ketone,  C'jHuO,  which 
gives  its  odour  to  the  essence,  and  traces  of  acetone. 

—J.  T.  D. 
Marjoram  Oil.    GenvresseandChablav.    Pharm.  Centralh 

43,419.     Pharm.  J.,  1902,  69,  [1 684],, 335. 
The  authors  have  isolated  from  marjoram  oil,  hcvo-pinene 
a  new  ketone,  boiling  at  208°— 209     C.    under  740   mm! 
pressure,  and  having  a  mint-like  odour,  and  pulcone. 

"  —A.  S. 
Bromeliufrnm  Pineapple.     .1.  I'raukliu  [nst  ,  154 
[4],  262. 

Bromelix,  the  digestive  principle  in  pineapple  juice,  is 
similar  to  pepsin,  and  is  very  powerful  in  its  .action,beincab]e 
to  digest  as  much  as  one  thousand  times  its  own  weight  of 
proteids  in  a  few  hours.  Under  its  iiifluence,  fibrin  dis- 
appears entirely  after  a  time,  coagulated  egg  albumin  is 
slo>vly  digested,  whilst  meat  albumin  is  converted  into  a 
pulpy  gelatinous  mass,  which  soon  passes  into  solution. 
Heat  destroys  this  active  principle.  Bromelin  may  be  pre- 
cipitated from  the  juice  by  a  large  addition  of'  common 
salt :  it  will  operate  in  an  acid,  alkaline,  or  neutral  medium, 
and  therefore  probably  continues  to  act  in  the  intestinal 
tract  as  well  as  in  the  stomach. — C.  .S. 

Civet ;  Xotes  on .     A.  Hebert.     Bull.  .Soc.  (_'him    190'' 

27,  [18],  997— 10<J(). 
Two  classes  of  civet  are  met  with  in  commerce :  that 
obtained  from  the  wild  animal,  and  that  from  the  domesti- 
cated animal,  the  latter  being  most  highly  prized.  Civet 
has  a  soft  consistency,  and  is  of  a  dirty  yellowish-brown  cr 
brown  colour  ;  it  has  a  repulsive  odour,  which  becomes  less 
disagreeable  when  highly  diluted.  Ir  has  a  greasv  feel, 
and  leaves  a  grease  spot  on  paper.  Civet  melts  at  '36°—' 
37^  C.  in  the  uncertain  manner  eharacteristie  of  fats  of  low 
melting  point.  The  main  product  dissolves  in  cold  ether, 
benzene,  chloroform,  and  light  petroleum,  more  readily  on 
heating.  It  is  sparingly  sofuble  in  ethyl  aud  methvl  "alco- 
hols and  acetone  at  the  ordinary  temperature,  but  solution 
is  more  easily  effected  by  heating.  In  all  solvents  there  is 
an  insoluble  residue  of  accidental  impurities,  hairs,  dust, 
&c.  Civet  is  insoluble  in  water,  acids,  and  alkalis,  and,  in 
short,  it  presents  the  same  solubilities  as  a  fat.  The  in- 
soluble matter  m  three  samples  of  genuine  civet  of  Ki^h 
quality  examined  ranged  from  3-6u"to  5-30  per  cent.  In 
two  of  the  samples  the  proportion  of  ash  was  0  60  and 
0-80  respectively,  and  consisted  of  sulphates  in  large 
quantities,  carbonates,  phosphates  in  traces,  and  salts  of 
iron,  alumina,  lime,  magnesia,  potash,  and  soda.  A  sample 
of  slightly   lower  quality  contained   1  •  20  per  cent,  of  ash 
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with  only  traces  of  sulphates,  but  considerable  quantities  of 
phosphates.  None  nf  the  .samples  which  were  suflieieutly 
pale  to  be  examined  had  ,iny  action  oo  polarised  light  when 
dissolved  in  ellK-r-aleoliol  mixture.  When  civet  is  sus- 
pended in  water  and  submitted  to  prolonged  distiUiition  with 
steam,  practically  the  whole  of  the  faecal  odour  passes  over 
with  the  distillate  ;  the  residue  consists  of  the  fatty  sub- 
stance with  an  odour  of  muek.  The  distillate  is  found  to 
contain  scatol.  Some  samples,  however,  do  not  admit  of 
this  complete  separation,  even  after  very  prolonged  treat- 
ment with  steam  ;  the  odours  of  the  distillates  and  residues 
also  vary  largely  iu  different  samples. 

.Saponification  by  means  of  alcoholic  potash  takes  place 
very  slowly,  the  aqueous  solution  of  the  products  is  opal- 
escent ;  the  fatty  acids  melt  at  39'  V.  and  present  the 
appearance  of  a  mixture  of  solid  and  liquid  acids.  The  two 
best  samples  yielded  51  and  55  per  cent,  of  fatty  acids,  tho 
other  gave  70  per  cent. 

Apart  from  specific  differences  due  to  individual  aviimals, 
civet  may  show  differences  due  to  the  method  of  extraction. 
The  instrument  employed  for  this  purpose  may  be  lul)ii- 
cated  either  with  oil  or  with  honey,  and  iu  the  latter  case 
this  would  account  for  slight  optical  and  cupric  reducing 
properties,  where  such  have  been  observed. — J.  F.  B. 


lonone  ;  Preparation  of  • .      Haarmann   and    Reimer. 

Ger.  P.at.   134,072,    suppl.  to   73,089,    April   25,  1893; 
through  Zeits.  augew.  Chem.,  1902,  15,  [lo],  1045. 

CiTRAL  (60  parts),  or  a  correspouding  amount  of  an  oil 
which  contain.s  ir,  and  acetone  (50  parts)  are  heated 
together  under  pressure  for  5 — 10  hours  at  165" — 17.5'  C. 
The  excess  of  acetone  is  distilled  off,  any  uncombined 
citral  is  r'?:uoved  by  known  methods,  and  the  pseudionone 
resulting  from  the  synthesis  is  obtained  by  distillation  in 
vacuo. — R,  L.  .1. 


Zeits.  Apoth.  Vcrcin 


Tohaccn-Caviphor.      Gawalowski. 
1902,  1002. 

'J'UE  author  finds  that  the  so-called  tobacco-camphor  or 
nicotianin  is  a  mixture  of  the  nicotine  salts  of  valerii, 
camphoric,  oxy-oamphoric,  and  pyridyl-carbouic  acids. 
Nicotine  pyridyl-carbonate  is  the  chief  toxic  principle  t)f 
tobacco,  whilst  the  aroma  is  due  to  the  other  three  salts 
named. — A.  S. 

Methyt  Methi/laiifln-anilate    in    the    Vegetable    Organism. 

K.  Charabot.  Comptes  Rend.,  135,  [15],  580—582. 
The  essence  obtained  by  distilling  with  water  the  leaves 
of  the  mandarine  I irange  {Citrii.s-  madurensis)  was  treated 
with  25  per  cent,  sulphuric  acid,  the  filtered  acid  solution 
rendered  alkaline  with  soda,  and  thea  extracted  with  ether. 
The  ethereal  solution  yielded  crystals  which,  when  purified  by 
recrystallisation,  proved  to  be  methyl  methylauthrauilate. 
The  ester  forms  about  50  per  cent,  of  the  essence. 

—J.  T.  D. 
Kola   Preparafion.i ;    Delermination   of  the    Alkaloids 
in .     Warin. 

See  under  XXIII.,  page  1352. 

Podnphi/llum     Resin  ;     Delermination     of . 

H.  M.  Gordin  and  C.  G.  llerrell.  ; 

Sec  under  XXIII.,  page  1352.  I 

Engljsii  1'atent.s. 

lonone;  Process  for   Preparation   of .       H.  H.  Lake, 

London.      From    Chuit,   Naef,  et   Cie.,   Geneva.       Eng. 
Pat.  18,333,  Sept.  13,  1901. 

See  Fr.  Pat.  312,790  ;  this  Journal,  1902,  137— J.  F.  B. 

United  States  Patent. 

Organic  Pero.rides  ;   Process  of  Making .     R.H.Page 

Detroit,  Mich.  U.S.  Pat.  710,005,  Sept.  30,  1902. 
.Strips  of  absorbent  material,  such  as  cloth  or  paper,  are 
soaked  in  a  mixture  of  an  aromatic  aldehyde  and  an  anhy- 
dride of  a  fatty  acid,  e.g.,  beuzaldehytle  and  acetic  anhydride, 
and  exposed  to  the  air  in  such  a  way  that  the  oxidation  set 
up  can  be  controlled  and  retarded.    For  this  purpose  the 


strips  are  hung  in  a  closed  chamber  with  inlet  and  outlet 
through  which  air  is  drawn  at  a  definite  slow  speed  After 
48  hours'  treatment,  crystals  of  benzovl-acetic  peroxide 
appear  on  the  strips  and  are  removed  therefrom  •  by  limit 
mg  the  rate  of  o.xidation,  the  formation  of  by-products  such 
as  benzole  acid  is  considerably  reduced. — J.  F.  B. 

XXI.-PHOTOGEAPHY. 

Photographic   Ckemicals ;  Progress  and  Inprovementi  in 

the  Preparation  and  Use  of .     J.  M.  Eder  and  E 

Valeuta.  Chem.  Ind.,  1902,  25,  [19],  446— 450. 
Uranium  Salts.— Id  the  usual  process  of  intensifvini'  with 
uranium,  a  solution  of  ur.-.ninni  nitrate  and  potassium'' ferri- 
cyanide  is  used.  This  solutioo,  however,  is  not  verv  stable 
and  also  produces  yellow  stains  in  the  light  parti  of  the 
print.  According  to  L.  Bune  this  objection  is  overcome  by 
proceeding  as  follows  : -The  print  is  immersed  in  a  2— 5 
per  cent,  solution  of  potassium  ferricvanide,  then  well 
washed  in  water,  and  the  desired  sepia"  tone  produced  by 
immersion  in  a  >  per  cent,  solution  of  uranium  chloride. 

Uranium  jihosphate  is  not  sensuive  to  licht,  but  iU 
solution  in  tartaric  acid  is.  Dry  uranium  'ferricyanide 
suffers  a  loss  of  weight  on  exposure  to  light. 

Images  can  be  produced  on  paper  sensitised  with  a  5  per 
cent,  solution  of  uranium  bromide,  and  can  be  developed  by 
means  of  potassium  ferrocyiinide. 

Cellulose  Telracclale.—Vu\eBta  proposes  to  use  this 
substance  m  place  of  nitrocellulose  in  the  preimration  of 
emulsion  printing-oiii  papers.  It  is  dissolved  in  chloroform 
and  the  solution  diluted  with  acetone,  a  cnlloflinn  being 
thus  obtained  which  is  suitable  for  the  preparation  of  an 
emulsion.  Its  chief  advantage  lies  in  the  fact  that  it  yields 
very  firm  films,  which  can  be  readily  washed,  whilst  a  dis- 
advantage is  that  it  is  not  soluble  m  alcohol  or  acetone- 
alcohol,  and  thus  the  collodion  prepared  from  it  will  not 
bear  any  large  addition  of  alcohol. — A.  S. 

Phototropg  ;  New  Imestigalions  in  .     H.  IJiltx 

Chem.-Zeit.,  1902,  36,  [27],  Rep.  276. 
The  author  has  previously  found  that  some  of  the  deri 

tives  of  benzylosazouc — 

C„H,NH.N:C(C6H5).C(C„H,):N.NHQH3, 
are  distinctly  phototropic,  that  is,  they  possess  the  property 
of  changing  their  colour  in  the  light,  whilst  tliev  resume 
their  original  colour  when  placed  in  the  dark,"  or  more 
quickly  when  heated  to  80-  C.  This  is  the  case  with  cuminyl- 
3-osazone,  the  two  anisylosazones,  and  the  two  piperylosa- 
zones;  but  others,  such  as  the  stereoohemically  isomeric 
benzylosazones,  the  two  salicylosazoues.  and  the  two 
vanillylosazones,  do  not  possess  this  propertv.  In  con- 
junction with  O.  Amine,  the  author  has  recenth-  prepared 
some  other  osazones  and  tested  them  with  regard  to  their 
sensitiveness  to  light.  The  compounds  exam'ined-  which 
all  contain  two  hydroxyl  groups,  one  in  each  of  the  two 
benzene  nuclei  in  the  para-position,  while  in  the  ortho- 
positions  to  these  hydro.xyl-groups  are  either  one  or  two 
halogen  atoms  or  a  nitro-residne— were  the  two  tetrabromo- 
aail  the  two  tetraiodo-dihydroxybenzylosazoues,  dibromodi- 
hydroxybenzylosazone,  and  diuitrodihydro.xybciizyl.isazone. 
-A,ll  these  bodies  are  perfectly  stable  to  light,  from  which  it 
IS  conchiilcd  that  the  presence  of  hydroxyl  in  a  compound 
makes  it  unfitted  to  show  the  phenomenon  of  phototrofiy. 

— T.  H.  P. 

Gelatin;  Action  of  Chromium  Compounds  on . 

R.  Namias. 
See  under  XIY.,  page  1338. 

English  Patent. 

Flash-Light  Cartridge  for  Photographic  and  other  Pur- 
poses. G.  Krebs,  of  the  firm  ■•  Photochemische  Fabrik 
Helios,"  Offenbach,  Germany.  Eng.  Pat.  20,117,  Oct  «. 
1901. 

Thk  cylindrical  case  of  the  cartridge  is  made  of  combustible 
material,  such  as  celluloid  ;  cork  plugs  are  placed  in  each 
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■ud,  and  sealed  .it  the  ignition  end  by  means  of  majinesium 
•mulsioD,  and  at  the  other  end  by  collodion  emulsion.  A 
fuse  is  also  attached. — J.  W.  H. 

i  United  States  Patents. 

Bhie-Prinling  Ajiparatus.  S.  li.  Whineiy,  Pittsburg. 
Assiiinor  to  the  Pittsburgh  Blue-Print  Co.,  Penn.,  U.S.A. 
II.S.'  Pat.  704,415,  July  8,  1902. 

The  design  tn  be  copied  is  wrapped  round  a  tall,  upright 
Icvlindrical  glass  vessel ;  over  it  is  applied  the  sen^itive 
ipaper,  and  over  all  is  put  an  opaque  backing.  By  suitable 
'clock  mechanism,  governed  by  a  pendulum,  but  also  capable 
ji)f  hand  operation,  an  electric  are  light  is  allowed  to  descend 
centrally  within  the  cylinder,  details  being  so  arranged  that 
the  exposure  is  completed  by  the  time  the  light  arrives  at 
lits  lowest  position. — F.  H.  L. 

Photoyraphic  Developer.     A.  EichengrCin,  Elberfeld,  Ger- 
many-     Assignor   to   Farbenfabrikeu  of  Elberfeld   Co., 
New  York.      U.S.  Pat.  707,403,  Aug.  19,  1902. 
STEAD  of  using  ordinary  metallic  sulphites  as  preserva- 
^  for  photographic  developers,  the  compounds  prepared 
iiu  acetone   and  potassium   or  soJium  bisulphite,  known 
:•■  acetone  alkali  bisulphites,"  are  employed.     Such  sub- 
.;ances  are  very  sohible   in  water  and  very   powerful    in 
their  protective  power.     A  suitable  formnia  is  :  Pyrogallol, 
1   parti    acetone    alkali  bisulphite,    2 ".5   parts;  potassium 
■  arbonate,  C  parts  ;  water,  100  parts. — F.  H.  L. 

Xtgative  Plates  for  Bichromated  Gelatin  Processes ;  Pro- 
ducing  -.     A.  Leuchter,  Brooklyn.    U.S.  Pat  710,106, 

Sept.':i0,  1902. 

b'EE  Eng.  Pat.,  10,948,  1902;   this  .Tournal.  1902,  119.5. 

— F.  H.  i:. 
XXII.-EXPLOSITES.  MATCHES.  Etc. 

ExGLiSH  Pateht. 

Explosives  :     Improvements    in . 

Ltd.,  and   H.  A.  Thiersch,   London, 
(let.  28,  1901. 

■  I'uic  acid   (5   per  cent    to   20  per  cent.)   is   mixed  with 

mary  gunpowder  (95  per  cent,  to   80  per  cent.).     With 

lower  percentages  of  picric  acid,  an  explosive  of  greater 

Acr  than  ordinary  gunpowder  is  obtained,  whilst  with  the 

i^her  percent.ages,  an  explosive  is  produced  resembUng  in 

rs  propevaes  those  of  the  nitroglycerin  group.    To  cheapen 

manufacture  and  reduce  the  speed  of  combustion,  4  to  12  per 

cent,  of  the  gunpowder  constituents  may  be  replaced  by 

.  annel  coal  or  other  suitable  carbonaceous  material. 

— G.  W.  MeD. 
'  United  States  Patent. 

yrotechiiic  Compound.  A.  Eichengrilu,  Elberfeld,  Ger- 
many. Assignor  to  Farbenfabrikeu  of  Elberfeld  Co.  of 
New  York.    "U.S.  Pat.  710,047,  Sept.  30,  1902. 

TftB  compound  is  a  mixture  of  finely-divided  magnesium 
with  manganese  peroxide,  or  with  a  peroxide  of  calcium  or 
of  .magnesium. — E.  S. 

'.(    XXni.-ANALYTICAL  CHEMISTEY. 

INORGANIC— QUALITATIVE. 

JMine  and  Bromine  in  presence  of  ThiosuJphates  ;  De- 
fection of .      A.  F.  Leuba.      Ann.  Chim.  anal.  appl.. 

7,  298.  '  Chem.  Centr.,  1902,  2,  [H],  "70. 
The   thiosulphate   is   precipitated  with  an   excess  of  lead 
nitrate,  and  after  boiling  a  few  minutes,   filtered  off.     The 
halogen  is  determined  in  the  filtrate,  lead  iodide,  if  formed, 
being  sufliciently  soluble  in  boiling  water  to  allow  of  this. 

—A.  S. 

Cadminm  and  Zinc  ;  Detection  of ,  in   the  Dry   Way. 

R.  Biewend.  Berg.-Huttenin.-Zeit.,  61,  401—403  ;  413-- 
416;  425-428.     Chem.  Centr.,  1902,  2,  [12],  822. 

The  author  has  discovered  that  metallic  cadmium  and 
;cadmium  alloys,  when    heated  in  a   glass  tube  closed   at 

one    end,    yield   a    cadmium-mirror,    accompanied    by    a 


l^afety   Explosives, 
Eng.   Pat.  21,6i:l, 
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sublimate  of  cadmium  oxide,  dark  grey  when  hot,  and 
brown  when  cold.  In  the  case  of  zinc  ores  containing 
cadmium,  potassium  oxalate  is  added  as  a  reducing  agent; 
with  calamine,  an  addition  of  spathic  iron  ore  is  preferable. 
From  the  more  volatile  sublimates  and  distillates,  that  of 
cadmium  can  be  separated  by  igniting  in  a  current  of  air, 
when  the  former  are  volatilised,  whilst  the  latter  is  con- 
verted into  cadmium  oxide,  which  is  not  reiidily  volatile. 
Aluminium  has  a  strong  reducing  action  on  zinc  ores  :  in  a 
small  glass  tube,  deposits  arc  obtained  which  can  be  recog- 
nised by  their  yellow  colour  on  heating.  The  cadmium- 
mirror  is  usually  produced  further  away  than  the  zinc- 
deposit,  and  the  two  metals  can  thus  be  detected  in  the' 
presence  of  one  another.  The  glass  tube  should  be  per- 
fectly dry,  and  not  more  than  0*4  cm.  wide.  The  author 
covers  the  sample  with  a  layer  of  dust-free,  granulated, 
freshly-ignite<l  wood-charcoal  as  a  reflucing  agent.  The 
heating  should  be  strong  and  uniform.  (.)f  alloys,  not  more 
than  O'agrm.  (exclusive  of  flux),  should  be  taken,  and  of 
other  materials,  not  more  than  0-!  groi.  If  a  slight 
cadmium-mirror  is  obtained,  not  suHicient  for  conversion 
into  the  brown  oxide,  a  single  grain  of  Mowers  of  sulphur 
is  introduced  into  the  tube,  and  the  latter  heated  gently 
with  the  blow-pipe.  The  cadmium. sublimate,  whether  it 
be  metal  or  oxide,  is  converted  by  the  sulphur  vapour  into 
the  sulphide,  which  is  of  a  bright  vermilion  colour  when 
hot,  and  orange  to  lemon-yellow  when  cold.  T'lie  smallest 
proportion  of  cadmium  detected  by  the  author  in  ores  was 
O'UOl  per  cent.,  and  the  smallest  amount,  0' 00025  mgrm. 
In  alloys,  of  which  a  larger  weight  can  be  tested,  the 
smallest  proportion  detected  was  0"0095— 'J'OOOl  per  cent. 

—A.  S. 

INORGANIC— QVANTITA  TIVE. 

Fluorine;     Determination    of  .       Count    Leiningen- 

Westerburg.  Ohem.-Zeit.,"l902,  26,  [81],  967— 968. 
The  author  finds  that  the  present  methods  for  the  est'ma- 
tiou  of  fiuorinc  are  unsatisfactory,  especially  when  the 
element  is  present  in  small  quantity  or  in  mixtures,  and  he 
has  devised  a  new  method,  which  is  basel  on  the  reaction 
CaF„  -r  H;SOj  =  CaS04  +  2HF,  and  on  the  loss  in 
weight  of  silicious  material  when  acted  upon  by  the  hydro- 
fluoric acid  thus  set  free.  The  apparntus  employed  (see 
figure)  is  constructed  of  platinum  wherever  it  comes  into 
contact  with  hydrofluoric 
acid,  and  consists  of  a 
crucible  4t  cm.  high  and  of 
about  50  c.c.  capacity,  to 
which  is  fitted  an  arched  lid 
about  2  cm.  high  and  having 
its  lower  part  ground  into 
the  upper  part  of  the  crucible. 
Both  crucible  and  lid,  where 
J  they  fit  together,  are  pro- 
vided with  strength'-ning 
rings.  Through  the  top  of 
the  lid  passes  a  platinum 
tube  of  1 J  mm.  internal  dia- 
meter, which  reaches  to  the 
bottom  of  the  crucible,  and 
is  bent  rectangularly  in  its 
upper  part.  The  lid  is 
also  "provided  with  a  flange, 
ground  inside,  into  which 
fits  a  removable  platinum 
tube,  14  cm.  long  and  6  mm. 
bore,  drawn  out  intf)  a 
conical  form  at  the  bottom. 
This  tube  is  filled  with  beads 
of  Jena  borosilieate  glass, 
2  mm.  in  diameter,  held  in  position  by  a  piece  of  fine 
platinum  gauze.  At  the  top  the  tube  is  closed  by  a 
removable  ground  cap.  which  allows  of  the  beads  being 
changed  and  the  tube  rinsed  out.  This  cap  terminates  at 
the  top  in  a  tube  of  3  mm.  bore  to  which  is  attached  a 
piece  of  black,  seamless  rubber  tubing,  connected  with  one 
side  of  a  U-tube  filled  with  pieces  of  glass  moistened  with 
sulphuric  acid  ;  the  other  side  of  the  U-tube  is  connected 
with  an  aspirator.     The  other  platinum  tube  is  also  fitted 
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■with  a  Utube  containing  glass  moistened  with  sulphuric 
acid,  so  that  only  dry  air  passes  into  the  crucible.  A  slow 
current  of  air  is  aspirated  through  the  apparatus  during  the 
wliole  course  of  the  analysis.  By  this  means  the  hydrogen 
llaoride  is  drawn  into  the  wider  platinum  tuhe,  where  it 
attacks  the  glass  beads,  forming  silicon  fluoride  and  boron 
lUioride,  which  are  both  carried  away  by  the  air.  The  pro- 
cedure is  as  follows  : — The  fluorine-containing  matter,  free 
from  silicic  acid  (removable  by  means  of  ammonium  car- 
bonate and  ammoniacal  zinc  solution),  is  placed  in  the 
crucible,  the  lid  put  on,  the  weighed  platinum  tube  with  the 
glass  beads  fixed  in  position,  and  the  apparatus  then  tested 
to  see  if  it  is  air-tight.  .1 — 10  c.c.  of  concentrated  6ul]ihuric 
acid  are  then  aspirated  into  the  crucihlc,  the  sulphuric 
acid  U-tube  put  in  place  and  connected  with  a  small  wash- 
ing flask  containing  sulphuric  acid  to  show  the  rate  of  the 
air  current.  The  crucible  is  then  heated  in  a  bath  of  high- 
melting  paraffin  to  ISO' — 200"  C.  for  several  hours,  the  end  of 
the  operation  being  indicated  by  the  formation  of  no  further 
lU'posit  at  the  top  of  the  aspirator,  and  by  the  absence  of 
the  odour  of  the  fluorides  of  boron  and  silicon.  'I'he 
platinum  tube  is  then  removed,  washed  through  with 
•JOO  c.c.  of  boiling  25  per  cent,  potassium  hydroxide 
solution,  then  with  water,  alcohol,  and  ether,  being  finally 
dried  and  weighed.  The  loss  in  weight,  multiplied  by 
1  -313229,  gives  the  quantity  of  fluorine.  Figures  are  given 
showing  that  the  method  yields  good  results. — T.  H.  P. 

Tin  Alloys ;  Concentrated  Sulphuric  Acid  as  n  Solvent 

for .     H.  Nissenson  and  F.  Crotogino.     Chem.-Zeif., 

'l '.102,  26,  [8:*],  984—985. 
In  view  of  the  unsatisfactory  condition  of  the  methods  for 
analysing  white  metals — that  is,  alloys  of  tin,  antimony, 
lead,  and  copper — the  authors  bring  forward  a  new  method, 
which  has  been  in  use  for  some  time  and  is  found  to  yield 
good  results.  The  method  is  based  on  the  fact  that  tin  is 
readily  soluble  in  hot,  concentrated  sulphuric  acid,  giving 
a  liijuid  from  which  the  tin  is  quantitatively  precipitated  .as 
stannic  acid  on  dilution  with  water.  The  process  is  carried 
out  as  follows  : — 

(1)  For  Lead-free  Alloys. — uo  grm.  of  the  alloy, 
powdered  as  finely  as  possible,  is  mixed  with  about  7  c.c.  of 
concentrated  sulphuric  acid  in  a  small  Frlenmeyer  fl.ask 
(^200 — 300  c.c.  capacity),  and  the  mixture  heated  for  a  few 
minutes  until  evolution  of  gas  ceases  and  the  .illoy  dis- 
solves. The  absence  of  an  insoluble  residue  of  lead  sidphate 
shows  that  lead  is  not  present.  After  cooling  the  sohition. 
hot  water  is  cautiously  added,  and  the  yellow  precipitate 
formed,  which  contains  all  the  tin  and  antimony  (in  the 
antimonious  condition),  allowed  to  settle.  The  precipitate 
■  may  be  made  more  easy  to  filter  by  oxidation,  best  by  means 
of  ammonium  persulphate,  but  even  without  beiug  oxidised 
it  is  easier  to  handle  than  the  precipitate  formed  by  nitric 
acid.  After  washing,  which,  in  the  absence  of  m.etals  other 
than  these  two,  may  be  omitted,  the  filter  and  precipitate 
are  burnt,  strongly  ignited,  and  weighed  as  SnCj  +  .SbU.,. 
The  filtrate  is  boiled,  and  the  copper  present  precipitated 
by  the  addition  of  sodium  thiosulphate ;  the  precipitate  is 
coagulated  by  boiling,  filtered  ofl:,  strongly  ignited,  and 
weighed  as  cupric  oxide.  The  filtrate  is  tested  for  iron, 
cadmium,  &c.  To  a  second  05  grm.  of  the  alloy,  dissolved 
in  sulphuric  acid,  a  little  hot  water  and  I.t  c.c.  of  dilute 
hvdrochloric  acid  are  added,  and  afterwards  iron  wire  to 
precipitate  the  antimony.  The  separated  antimony  and 
copper  are  dissolved  in  hydrochloric  acid  containing  a  few 
drops  of  nitric  acid,  the  antimony  being  then  precipitated 
by  means  of  hydrogen  sulphide,  the  antimony  sulphide  dis- 
solved in  sodium  sulphide,  and  the  solution  electrolysed. 
*rhe  insoluble  sulphides  ein  then  be  dissolved  in  nitric  acid 
and  tested  for  copper,  bismuth,  c&c.  In  cases  where  but 
little  copper  and  no  iron  are  jiresent,  the  antimony  may  be 
determined  either  by  adding  hydrochloric  aud  tartaric  acids 
to  the  solution  and  titrating  with  iodine,  or  hy  titrating 
direct  with  potassium  bromate;  in  the  latter  case,  the 
sulphuric  or  hydrochloric  acid  solution  is  heated,  and  the 
approximate  quantity  of  X  10  potassium  bromate  solution 
added  ;  a  drop  of  Methyl  Orange  solution  is  then  added  and 
potassium  bromate  run  in  until  the  liquid  is  decolorised, 
if  this   method  is  employed,  the  original  sulphuric  acid 


solution  must  be  cooled  as  soon  as  the  alloy  is  dissolved 
since  the  antimony  oxide  is  gradually  oxidised  by  hot 
concentrated  sulphuric  acid. 

(2)  For  Alloys  coritaiiiiny  Lead — If  only  lead  is  to  be 
determined,  or  if  only  lead  and  tin  are  present,  as  in  soft 
solder,  the  procedure  is  very  simple.  After  the  alloy  is 
dissolved  in  sulphuric  acid,  hot  water  and  a  large  quantit)- 
of  ammonium  oxalate  are  added,  the  liquid  beiug  then 
allowed  to  slowly  cool,  .and  the  lead  sulphate  removed  by 
filtration.  The  tin  is  then  determined  directly  in  the  filtrate 
by  diluting  the  latter  to  180  c.c.  and  electrolysing  the 
hot  liquid  with  a  current  density  of  1  — 1-5  amperes  per 
sq.  cm.  If,  however,  other  metals  are  present,  hot  water  is 
added  to  the  sulphuric  acid  sohition,  the  precipitate  being 
tiltered  off  as  soon  as  it  has  settled  and  washed  with  dilute 
sulphuric  acid  ;  the  filler  and  precipitate  are  then  burnt. 
Ignited,  and  weighed  as  I'bSOj  ■*-  SnOo  +  ShO^.  In  the 
filtrate,  copper,  iron,  cadmium,  zinc,  &c.  are  determined  a< 
usual.  A  second  quantity  of  the  alloy  is  treated  in  the  sam<- 
way,  except  that  the  lead,  tin,  and  antimony  precipitate  is 
dissolved  in  hot  dilute  hydrochloric  acid,  the  cooled  solu 
tion,  to  which  a  couple  of  drops  of  sulphuric  acid  have  been 
added,  being  freed  from  the  lead  sulphate  by  tiltration.  In 
the  filtrate  the  antimony  is  precipitated  by  means  of  iron 
wire  just  as  with  lead-free  alloys.  The  tin  is  obtained  by 
difference,  or  it  may  be  precipitated  with  h\drogen  sulphide. 
The  tin  cannot  be  determined  by  merely  removing  the 
hydrochloric  acid  from  the  solution  by  evaporation  and  then 
diluting  with  water,  since,  in  the  presence  of  such  large 
quantities  of  iron  as  the  solution  now  contains,  the  tin 
will  not  be  completely  thrown  down,  besides  which  the 
precipitate  will  contain  a  considerable  proportion  of  iron. 

The  methods  given  above  cannot  be  advantageously 
employed  with  alloys  containing  large  proportions  of  copper, 
such  as  bronzes,  brass-bronzes,  iVc.,  since  such  are  not 
attacked  sufficiently  rapidly  by  sulphuric  acid. — T.  H.  P. 

Zirconium  from  Iron  ;   Quantitative   Separation   of  . 

A.  Gutbier  and  G.  HiiUer.  Zeits.  anorg.  Chem.,  32, 
92—95.  Chem.  Centr.,  1902,  2,  [14],  913. 
TnK  method  is  based  on  the  fact  that,  when  heated  in  a 
current  of  hydrogen,  iron  oxide  is  reduced  to  metallic  iron, 
whilst  zirconium  oxide  remains  unaltered.  The  solution 
containing  the  iron  and  zirconium  is  heated,  the  two  metals 
precipitated  as  hydroxides  by  a  slight  excess  of  ammonia, 
the  mixture  heated  to  expel  the  excess  of  ammonia,  and  the 
precipilate  filtered  oiT,  washed,  and  dried  at  lii5°C.  The 
filtrate  aud  wash-water  are  evaporated  to  dryness,  the 
residue  dissolved  in  hydrochloric  acid,  and  the  solution 
again  precipitated  as  before.  The  precipitate  is  filtered  off 
on  to  small  filter,  washed,  and  dried  at  105°  C.  The  united 
precipitates  are  ignited  to  constant  weight  in  a  porcelain 
crucible.  The  weight  represents  FeJ  ^^  +  ZrO.j.  The, 
oxides  are  ground  as  finely  as  possible  in  an  agate  mortar, ' 
weighed  into  a  small  platinum  crucible,  and  ignited  to 
constant  weight  in  a  current  of  hydrogen. — .V.  S. 

Lead  in  Ores:  Determination  of .     I.  C.  Bull.     School' 

of  Mines  Quarterly,  1902,  23,  [i],  348—365.  '■ 

The  author  has  examined  and  compared  with  the  gravi- 
metric determination  as  sulphate  and  chromate,  varions' 
methods  for  the  volumetric  determination  of  lead ;  liz.,  (1) ■  i 
Alexander's  method  (this  Journal,  1893,376) ;  (2)  Koenig's 
method,  which  consists  in  dissolving  lead  carbonate  iu  excess 
of  standard  nitric  acid  and  titrating  the  excess  of  acid  with 
N/IO  caustic  soda  sohition  and  ilethyl  <  Iraiige;  (3)  The 
oxalate  or  perniutiganate  method  (this  Journal,  1894,  280)  ; 
(4)  The  bichromate  method,  consisting  in  adding  excess  of 
standard  potassium  bichromate  solution  to  an  ammonium 
acetate  solution  of  lead  sulphate,  and  determining  the  excess 
of  bichromate  by  means  of  either  ferrous  ammonium  sulpbaie 
or  potasTium  iodide  aud  sodium  thiosulphate:  (5)  T/ii 
fcrrocyanide  method,  in  which  the  lead  is  prcciintated  a>, 
sulph.ate,  the  latter  converted  into  carbonate  by  digesting 
with  ammonium  carbonate  solution,  the  lead  carbonate  dis- 
solved in  acetic  acid  and  titrated  with  a  standard  solution  of 
potas>ium  fcrrocyanide  till  a  drop  of  the  hquid  gives  a 
brown  colour  with  uranium  acetate  solution.  The  results 
obtained    show    that    the    ferrocyanide    and  Alexander's 
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methods  are  the  quickest  and  most  accurate,  especially  in 
the  presence  of  impurities.  The  author  prefers  the  ferro- 
cyanide  method,  and  stales  that  the  conditions  best  adapted 
for  tlio  titration  are  as  follows: — A  1  per  cent,  solution  of 
polassium  ferrocyanide  was  used.  The  volume  of  solution 
to  be  titrated  should  be  about  100  c.c,  containing  about 
1(1  CO.  of  50  per  cent,  acetic  acid ;  temperature,  about  60'C, ; 
correction  for  indicator,  about  08  c.c. — A.  S. 

Zinc  anil  Cobalt ;   Qiinntilative  Separation  of .     A. 

Kosenhain  and  E.  Hiildschlnsky.     Zeits.  anorg.  Chem., 
32,  8-4—89.     Chem.  Centr.,  1902,  2,  [14],  913. 

For  the  separation  of  zinc  and  cobalt,  the  authors  tried  the 
following  methods: — (1)  Precipitation  of  zinc  as  sulphide 
from  faintly  acid  solution :  results,  accurate  to  within  0'5 — 1 
per  cent.  (2)  Precipitation  of  potassium  cobaltinitrite ; 
best  results,  about  1  per  cent,  from  the  theoretical.  (3) 
Precipitation  of  zinc  sulphide  from  an  acetic  acid  solution 
of  potassium  cobalticyanide :  very  accurate  results. — A.  S. 

Phosphoric  Acid;    Determinatioti   of  ,    by    means   of 

Ammonium  Phosphomolt/bdate.     G.  P.    Baxter.     Amer 
Chem.  J.,  1902,  28,  [4]",  ■298—315. 

The  author  finds  that  on  adding  a  solution  of  a  phosphate 
to  molybdic  acid  in  excess,  the  precipitate  has  the  formula 
(SH4)3PO,.12MiiO.     At  the  moment  of  precipitation,  this 
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ialt  occludes  ammonium  molybdate,  more  of  which  is  also 
taken  up  at  a  later  period,  the  latter  quantity  varying  with 
tlie  concentration  of  the  solution  and  time  of  contact.  On 
heating  the  precipitate,  the  occluded  ammonium  molybdate 
loses  most  of  its  ammonia  at  290'  C,  the  excess  of  weight 
in  the  heated  precipitate  being  due  to  molybdenum  trio.xide. 
By  observing  constant  conditions,  a  constant  proportion  of 
ammoQuim  molybdate  is  occluded,  and  it  is  possible  to 
determine  the  amount  of  phosphoric  acid  from  the  weight  of 
the  precipitate.  The  following  are  the  most  favourable 
conditions  for  the  analysis  ; — ^The  soUition  should  contain 
.about  O'l  grm.  of  phosphoric  anhydride,  and  the  greater 
part  of  any  nitric  acid  present  should  be  removed  by 
evaporation.  The  solution  cf  the  phosphate  should  be 
poured,  with  continual  stirring,  into  the  usaal  molybdic  acid 
solution,  of  which  there  should  be  at  least  50  c.c.  more  than 
the  theoretical  quantity  for  complete  precipitation.  After 
16  hours  the  precipitate  is  collected,  washed  with  10  per 
cent,  ammonium  nitrate  solution,  and  heated  for  at  least 
two  hours  at  300°  C,  in  a  Gooch's  crucible.  The  excess  of 
molybdic  acid  is  calculated  from  the  results  of  an  apprcxi- 
mate  determination   of  the  phosphoric  anhydride,  and  the 


exact  amount  of  the  latter  is  then  obtained  by  reference  to 
the  curve  shown  in  the  figure. 

The  precipitation  may  be  accelerated  by  the  addition  of 
ammonium  nitrate,  and  is  complete  in  one  hour  after  the 
addition  of  10  grms.  of  the  salt  to  100  c.c.  of  the  molybdic 
acid  solution.  As  shown  in  the  curve  the  results  differ 
slightly  from  those  obtained  without  the  use  of  ammonium 
nitrate.— C.  A.  JI. 

Iodine;     Standardising    ,    by    means    of  Hydrazine 

Sulphate.     R.  Stolle. 

See  under  Org.  Qaantit.,  below. 

ORGANIC— QUALITA  TIVE. 

Formaldehyde  in  Foods    [Milk,  |-c.]  ;  New  Reaction  for 

the  Detection  of .     Manget  and  Marion.      Comptes 

Eend.,  135,  [15],  584. 

The  surface  of  milk  is  lightly  dusted  with  amidol  or 
aminophenol.  After  a  few  minutes,  pure  milk  develops  a 
salmon  tint,  while  if  formalin  be  present,  the  colour  produced 
is  canary-yellow.  One  part  in  fifty  thousand  shows  the 
reaction.  In  the  case  of  meat  jellies,  a  little  is  melted  in  a 
test-tube  and  shaken  with  a  few  crystals  of  amidol ;  if 
formalin  be  present,  a  yellow  colour  is  produced,  turning 
dirty-yellow  when  a  drop  of  ammonia  is  added,  while 
without  formalin  the  colour  is  a  reddish-brown,  turned 
blue  by  ammonia. — J.  T.  D. 

ORGANIC— QUANTIT  A  TIVF.. 

Hydrazine ;    Volumetric  Determination  of ,  and  the  use 

of  Hydrazine  Sulphate  for  Standardising  Iodine.  E. 
Stolle.  J.  prakt.  Chem.,  1902,  66,  [18  and  19],  332— 
338. 

HynEAZiXE  as  hydrate  or  in  the  form  of  its  salts  can  be 
readily  titrated  with  iodine  solution  in  presence  of  sodinm 
bicarbonate  and  starch  according  to  the  equation, 
NHj.XH;  +  2I5  =  Nj  -^  4HI.  Moreover,  hydrazine  sul- 
phate can  be  titrated  with  caustic  potash  using  Methyl 
Orange  as  an  indicator.  Propylhydrazine  when  treated 
with  iodine  in  bicarbonate  solution  gives  dipropylhydrazine, 
two  molecular  proportions  requiring  four  atoms  of  iodine. 
Benzyl-hydrazine  under  similar  conditions  gives  benzyl 
iodide,  whilst  phenylhvdrazine  yields  diazobenzenephenvl- 
hydrazide,CsH5N:N.N(NH„)C6Hj,  which  melts  at  71°"C. 
About  two  atoms  of  iodine  are  required  for  each  molecule 
of  base,  and  the  same  is  also  the  case  with  the  homologous 
diazotoluenetolylhydrazide  which  melts  at  95°  C. 

— T.  A.  L. 

Gutta-percha  ;  Methods  for  Determining .     E.  Marck- 

wald  and   F.    Frank.      Zeits.   angew.  Chem.,    1902,   15 
[40],  1029— 1032.  ' 

Aftek  citing  the  somewhat  conflicting  statements  on  record 
as  to  the  action  of  various  solvents  on  gutta-percha,  the 
authors  describe  four  methods  for  analysing  this  substance, 
of  which  three  give  fairly  concordant  results. 

Method  I.  Dried  gulta  (2  grms.)  w.is  dissolved  in  chloro- 
form (15  c.c),  and  gradually  added  to  acetone  (75  c.c). 
The  voluminous  and  porous  cake  so  obtained  was  washed 
with  acetone,  pressed,  and  dried.  The  mother-liquors  gave 
the  dirt,  &c.  by  filtration,  and  the  soluble  resin  by  evapora- 
tion of  the  solvents.  If  small  fragments  of  the  gutta- 
percha are  found  on  the  filter,  they  are  best  re-dissolved  by 
the  help  of  hot  toluene. 

Method  II.,  in  which  alcohol  was  used  instead  of  acetone 
to  precipitate  the  dissolved  gutta,  gave  results  in  which  the 
resin  was  constantly  too  low. 

Method  III.  Dned  gutta  (2  grms.)  was  dissolved  in 
chloroform  (10  c.c)  and  treated  with  ether  (100  c.c). 
Separation  began  to  take  place  in  one  hour  and  required 
24  hours  to  become  complete.  The  resin,  dirt  and  gutta 
were  separately  weighed  as  in  Method  I. 

Method  IV.  Dried  gutta  (1  grm.)  was  boiled  for  one 
hour  under  a  reflux  condenser  with  light  petroleum  spirit 
(100  c.c),  which  boiled  at  35° — 50°  C. 

When  cold  the  gutta  begins  to  separate  and  requires 
24  hours  to  become  completely  precipitated. 
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Results. 


Constituents. 


Method  I  Method      Method      Method 
I.  ll.  III.  IV. 


Gnttft  A.  !— 

Tloa\  gutta. 

Ilesin,  &c.  . 
Gutta  B.  :— 

Real  gntta. 

Resin,  &c.  . 


80-21 
19-79 


48-41 
53-69 


8.5 -fln 
14-10 


48-111 
51 -S9 


79-23 

20-77 


45-82 
54-18 


78-55 
21-45 


46-10 
53-90 


Meihod  I.  (chloroform  and  acetone)  appears  to  be  the 
best.— B.  L.  J. 

Sutter ;  Separation  of  Margarine  from .     C.  Deguide. 

•T.  Pharm.  Chim.,  1902,16,  [7],  372— 377. 

The  apparatus  employed  consists  of  a  vessel  holding  about 
1100  e.c.  This  vessel  is  open  at  the  top,  and  in  it,  sus- 
pended at  three  points,  is  placed  another  vessel  of  about 
half  the  capacity  of  the  first  and  having  a  perforated 
bottom,  the  holes  forming  spaces  of  about  SO  ^.  1000  c.c. 
of  fresh,  skimmed  milk  are  placed  in  the  apparatus  and 
1 0  grms,  of  the  unmelted  fat  to  be  examined  are  put  into 
the  inner  vessel.  The  whole  apparatus  is  then  heated  on 
a  water  hath  to  37'.')°  C,  and  the  contents  of  the  inner 
vessel  are  stirred  with  a  thermometer.  The  temperature  is 
then  slowly  raised  until  the  fat  melts,  stirring  meanwhile. 
The  content-;  are  then  allowed  to  rest  for  half  a  niiiuite,  the 
inner  vessel  being  raised  to  promote  diffusion.  Pure  butter 
completely  emulsifies,  whilst  margarine  remains  on  the 
surface  of  the  milk  in  large  globules.  The  process  is 
repeated  ten  times,  and  the  interior  vessel  then  taken  out 
and  placed  in  cold  water.  If  butter  has  been  nsed,  only  a 
trace  of  fat  remains  behind,  but  the  whole  of  the  marg,irine 
{or  other  foreign  fat  or  oil)  is  obtained.  The  latter  is 
dissolved  in  carbon  tetr.achloride,  dried  and  weighed,  and 
may  afterwards  be  examined  chemically. — W.  P.  S. 

Alcohol .-    Det termination  of  ,  in  very  Dilute  Solutions. 

G.  Argenson.     Bull.   Soc.   Chin).,   1902,  27,   [18],  1000 
—1003. 

TwEKTT  C.C.  of  a  solution  of  alcohol  of  known  strength 
e.g.,  one  in  .■)()0,000,  are  placed  in  a  flask,  and  live  c.c.  of  a 
saturated  .solution  of  potassium  bichromate  and  one  c.c.  of 
concentrated  sulphuric  acid  are  added.  The  mixture  is 
then  distilled  with  precautions  to  avoid  the  projection  of 
particles  of  the  liquid.  The  first  5  e.c.  of  distillate  are 
collected  and  treated  in  a  test-tube  with  0-5  c.c.  of  a  solu- 
tion of  Magenta  in  sulphurous  acid.     This  reagent  must  be 

.very  carefully  prepared  by  dissolving  0-25  grm.  of  Magenta 
in  500  c.c.  of  water  freed  from  air,  and  passing  a  stream  of 
sulphur  dioxide  through  the  solution  until  decolorisation  is 
nearly  complete.  After  staudiug  for  several  hours,  a  few 
more  bubbles  of  gas  are  passed  through  until  the  solution 
has  a  faint  pink  colour.  The  sensitiveness  of  the  reagent  j 
depends  entirely  on  avoiding  an  excess  of  sulphurous  acid.  I 
The  distillate  in  the  tube  treated  with  this  reagent  develops 
a  colour,  constant  after  about  one  hour,  due  to  the  presence 

■  of  aldehyde.  This  colour  is  then  imitated  by  means  of  a 
standardised  centinormal  solution  of  permanganate  in  a  1 
similar  tube.  The  estimation  proper  is  then  conducted  on 
a  sample  of  the  alcoholic  solution  to  be  analysed  in  exactly 
the  same  way,  the  coloration  being  practically  proportional 
to  the  permanganate  required.  If  the  solution  contain 
more  than  one  part  of  alcohol  in  200,000,  it  will  have  to  be 
diluted. 

If  aldehyde  be  already  present,  a  distillation  should  be 
made  without  the  chromic  acid  mixture,  and  the  result 
subtracted  from  the  main  result.  It  is  practically  impossible 
to  obtain  alcohol  free  from  aldehyde,  but  at  these  dilutions 
the  quantity  is  s9  small  that  it  can  generally  be  neglected. 

—J.  F.  B. 

Podophyllum  Resin  ;  Ijeterihination  of .    H.  M.  Gordin 

and  C.  G.  Merrell.     Proo.  Amer.  Pharm.  Assoc.     Pharm.   ' 
J.,  1902,69,  [1684],  335. 
FivK  grms.  of  the  resiu   and   10  grms.  of  freshly  prepared   i 
calcium  hydroxide  arc  placed  iu  a  strong,  well-corked  bottle   . 


of  about  200  c.c.  capacity,  and  the  whole  weighed.  The 
bottle  is  then  uncorked,  heated  for  a  i^w  minutes  on  the 
water  bath  at  60° — 65°  C,  15  c.e.  of  alcohol  added,  the 
whole  well  shaken  and  the  closed  bottle  kept  on  the  water- 
bath  for  eight  hours,  shaking  at  first  every  few  minutes  to 
prevent  formation  of  a  hard  lump.  The  bottle  is  then 
cooled,  about  7  c.c.  of  chloroform  added,  then  enough  of  a 
mixture  of  two  parts  of  alcohol  and  one  part  of  chloroform 
(by  vol.)  to  make  the  whole  liquid  weigh  130  grms.  After 
shaking  for  a  few  minutes,  the  bottle  is  allowed  to  stand 
for  24—48  hours,  65  grms.  of  the  clear  liquid  drawn  off  into 
a  tared  vessel,  the  solvent  distilled  off,  and  the  residue  dried 
and  weighed. — h.  S. 

Kola  Preparations  ;  Determinatinn  of  the  Alkaloids  in . 

Warin.  J.  de  Pharm.,  1902,  373. 
Fifteen  c.c.  of  the  liquid  extract  or  similar  preparation  are 
heated  on  the  water-bath  to  evpel  the  alcohol,  the  residue 
triturated  with  10  grms.  of  ealcined  magnesia  and  about 
2  c.c.  of  water,  and  the  mass  boiled  with  150  c.c.  of  chloro- 
form in  a  wide-mouthed  flask,  under  a  reflux  condenser  for 
45  minutes.  Sufficient  chloroform  is  then  added  to  make 
up  for  loss  during  the  boiling,  and  the  whole  well  shaken, 
and  filtered  rapidly.  100  c.c.  of  the  filtrate  are  evaporated 
till  the  residue  is  of  constant  weight.  This  residue  repre- 
sents the  crude  alkaloids  in  10  c.c.  of  the  sample.  It  is 
warmed  with  10  c.c.  of  dilute  hydrochloric  acid,  filtered  and 
the  undissolved  matter  washed.  The  filtrate  is  rendered 
alkaline  with  ammonia,  extracted  with  three  quantities  of 
20  c.c.  of  chloroform,  the  extract  evaporated  and  the  residue 
weighed. — A.  S. 

XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

Hydrogen  Perojide ;  Lowering   of  the  Freezing   Point  of 

Aqueous   Solution  of ,  by  certain   .Salts  and  Acids. 

H.  C.  Jones  and  C.  G.  Carroll.     Amer.  Chem.  J.,  1902,  ' 
28,  [4],  284— 291. 

The  results  of  comparative  experiments  with  solutions  of 
potassium  chloride,  potassium  nitrate,  and  ammonium  sul- 
phate in  water  and  dilute  solutions  (3-2  to  5-5  per  cent.)  of 
hydrogen  peroxide,  showed  in  each  instance  that  the  mole- 
cular lowering  of  the  freezing  point  under  the  same  con- 
ditions was  considerably  lower  in  the  ease  of  hydrogen 
peroxide.  In  the  author's  opinion  this  is  m».>t  probably  due 
to  a  combination  between  the  iuol>.  of  the  suits  and  of  the 
hydrogen  peroxide.  In  similar  experiments  in  which  acids 
were  added  to  the  liquids  instead  of  salts,  Ihe  lowering  of  r 
the  freezing  point  of  aqueous  hydrogen  peroxide  was  much 
greater  than  that  of  water,  apparently  indicating  a  greater 
dissociation  of  the  acids  in  the  former  case  (this  Journal, 
1902,  645).— C.  A.  M. 

Perchloric  and  Periodic  Acids  \^Acidimetry].  A.  Astruc 
and  H.  Murco.  Bull.  Soc.  Chim.,  1902,  27,  [18],  929  — 
930. 

The  thermo-chemical  phenomena  of  the  neutralisation  of  , 
perchloric  and  periodic  acids  bring  out  considerable 
differences  between  the  two  :  whilst  perchloric  acid  is  a 
strong,  distinctly  mouoba-ic  acid,  periodic  acid  gives  variable 
results  according  to  the  proportion  of  alkali  employed. 
'J  he  authors  find  that  similar  difterences  are  exhibited 
towards  most  indicators.  The  hydrates  of  the  acids, 
HClOj,  2H5O  and  HIO^,  2H0O,  were  employed. 

Perchloric  Acid. — This  acid  behaves  like  an  exactly 
monobasic  .acid,  comparable  with  HCl  or  HNO3,  towards 
all  the  indicators  tested  ;  the  changes  of  colour  are  sharp. 

Periodic  Acid. — In  presence  of  Methyl  Orange  (Helian-  , 
thine  A),  this  acid  is  saturated   by  exactly  one  moleenle  of  ' 
potash,  soda,  or  ammonia,  and  by  half  a  molecule  of  limt,  | 
baryta,  orsirontia.     The  colour  changes  are  rapid  and  very 
sharp.     Very   different   results  are  obtained  with   phenol- 
phthalein  ;  in  this  ca^e  the  colour  changes  are  gradual  and 
most    frequently     uncertain,    and    vary    with    the    alkali 
employed.     Whilst    1    rnol.    of  the   acid    gives    the    pink 
coloration  with  1-5 — 1-7  mols.  of  potash,  soda  or  ammonia, 
2  mols.    of   the   acid,   under  the   same  conditions,  require 
1  -9 — 2  mols.  of  baryta  and  2  0—2-3  mols.  of  strontia  and 
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{lim6.  Litmus  tincture  and  Ro^olic  acid  give  results  of  the 
Isame  order,  but  the  chauges  in  colour  are  still   less  sharp. 

I'oirrier's  Hlue  also  gives  results  approachiog  those  of 
■  pbenolphtiialein.  Periodic  acid  is  therefore  a  complex 
lacid  possessiiig  different  acid  functions  :  one  strong,  acting 
!on  Methyl  Orange,  and  the  others  weaker,  only  intluenciug 
'  the  other  indicators.    Methyl  Orange  is  the  only  satisfactory 

indicator  for  the  titration  of  this  acid. — J.  F.  B. 

Iodine  Peiiliijluoride.     H.  Moissan.     Comptes  Rend., 
135,  [15],  563—567. 

I'LDOEiNK,  passed  over  thoroughly  dried  iodine  at  the 
ordinary  temperature,  reacts  on  it  with  great  elevation  of 
temperature,  forming  the  compound  IFj.  A  dense,  colour 
le-s  liquid,  freezing  at  8°  C,  boiling  at  97°,  and  decomposing 
hrtween  4(I0  and  oOO  C,  whether  into  iodine  and  fluorine 
nr  into  iodme  an<i  a  higher  fluoride  is  not  yet  established. 
It  bas  a  very  great  chemical  activity  ;  most  of  the  eleiiieius 
decompose  it,  and  it  enters  into  reaction  with  a  great 
number  of  compound  substances. — .J.  T.  D. 

Colourless    Organic   Cnmpomids ;   Sensibihfy    to    Light    of 

.     .1.  Piiinow.     ,J    prakt.  Chem.,  1902,  66,   [18  and 

19],  265—320. 

LsvESTlGATiNG  the  diminution  of  the  fluorescence  of  sub- 
stances like  fluorescein,  quinine  bisulphale  and  acriiiine 
hydrochloride  by  the  addition  of  another  substance  (e.g., 
hydric  teirocyanide),  the  author  finds  that  this  is  due,  not 
to  change  of  elecirol\tic  di>sociaiion.  nor  to  alteration  of 
the  absorption  spectrum  of  the  fluorescent  substance,  but  to 
the  absorption  of  light  by  the  substance  added,  the  fluore- 
scent a^ent  acting  as  a  sensitiser.  He  has  applied  this 
method  for  the  examination  of  a  number  of  organic  suh- 
i stances  eni ploying  as  fluorescing  agents  /3-ULiphthylamiue, 
anihracene,  sodium  naphthionate,  at'd  the  three  above 
mentif>ued. 

The  following  conclusions  are  arrived  at  ; — 

1.  'i'ho  property  of  iliminishing  the  fluorescence  of  a  solu- 
tion depends,  apait  from  a  few  exceptional  cases,  on  the 
absorption  of  the  admixture. 

2.  This  de-fluorescing  property  is  a  j  reponderating  con- 
stitutional characteristic  of  chemical  compounds. 

3.  The  relationship  existing  between  the  constitution  and 
the  defluorescing  property  of  colourli-ss  substances  is  de- 
pendent upon  the  influence  of  the  corresponding  cfiar.icter- 
istic  groups  in  substances  containing  ohromophors,  especially 
(lyestufls. 

4.  Groups  which  limit  the  ab.sorption  of  certain  rays  can 
alto  lessen  the  decomposition  caused  bv  the  same  rays. 

— T.  A.  L. 

Maltose    iitid    Glucose ;    Tiie    Ef/uilibriiipi    between    . 

C.  Pomeranz.     Montash.  fur  Chem.,  1902,  23,    [?].  7.50 
—  753. 

Some  time  ago  Croft  Flill  (this  Journal,  1 89b,  684)  recorded 
the  fact  that  the  maliase  of  yeast  brought  about  the  con- 
densation of  glucose,  especially  in  concentrated  solutions, 
and  demonstrated  that  the  action  of  this  enzyme  is  of  a 
reversible  nature.  He  treated  40  per  cent,  solutions  of 
maltose  and  glucose  respectively  with  the  enzyme,  and 
found,  when  the  reaction  was  complete,  that  both  solutions 
had  come  to  an  equilibrium  at  practically  the  same  com 
position,  viz.,  maltose  :  glucose  =  15:85  approximately.  The 
author  finds  a  further  proof  of  the  correctness  of  Hill's 
conclusions  by  calculating  from  his  analytical  data  the 
concentration,  Co,  of  glucose  and  that,  C,  of  malt'Se  hydrate 
(grm.-iiiols.  per  litre)  after  ei|uilibrium  had  been  established, 
with  different  initial  concentrations  of  sugar.  If  the 
hydrolysis  of  maltose  is  a  reversible  action  it  should  take 
place  according  to  the  sciicme  ;  Maltose  h\  drate  ^  2  glucose 

and  bv  the  law  of  mass  action  the  ratio  .^  at  the  point  of 
equilibrium  should  be  a  constant.  The  author  has  calculated 
this  ratio  for  initial  concentrations  of  39'23,  ilO-O,  lO'O. 
4'0,  and  2'0  grras.  of  maltose  per  100  c.c.  respectively  in 
Hill's  experiments  and  finds  that  it  varies  from  18 '4  to 
213,  which,  considering  the  nature  of  the  case,  is  sufBciently 


constant  to  prove  the  validity  of  the  theoretical  conclusions 
from  the  experimental  facts. — J.  F.  B. 

Rhodeose  ;   Oxidation    Products   of  .       R.   VotoCek. 

Zeits.  f.  Zuckeriud.  in  Biihmen,  1902,  27,  [1],  15—27. 

It  has  already  been  shown  that  rhodeose  has  a  twofold 
rotation;  in  the  syrupy  condition  [«]„  =  -I-  36°  (calculated 
on  the  dry  reducing  substance  of  the  syrup),  while  crystal- 
line rhodeose  obtained  from  the  syrup  through  methyl- 
phenylhydrazone  lias  [a]D  =  +  75  •2°.  This  result  is  due 
to  the  presence  in  the  syrup  of  a  second  sugar,  named 
provisionally  isorhodeose. 

Isorhodeose  differs  from  rhodeose  in  being  oxidised  with 
bromine  to  an  acid  which  forms  a  lactone  with  difficulty, 
and  the  barium  salt  of  which  is  extremely  soluble  in  water. 
It  gives  an  osazone  different  from  rhodeosazone.  and, 
with  hydrazines  or  substituted  hydrazines,  no  insoluble 
hydrazone. 

From  a  comparison  of  crystalline  rhodeose  with  the 
fucose  of  Tollens.it  appears  very  probable  that  these  are 
optical  isomers,  the  first  instance  of  the  kind  among 
j   methylpentoses. — L.  J.  de  \V. 

Pectic  Fennentation.     Goyaud.     Comptes  Rend.,  135, 
[14],  537—538. 

i  TiiK  author  has  iriade  a  series  of  experiments  on  the 
action  of  pectase  on  cjover  juice,  in  which  the  lime  had 
been  replaced  by  potash  ;'  the  results  indieate  that  pcclase 
forms  pectic  acid  .at  the  expense  of  the  peciin,  and  that 
the  action  is  not  qualitatively  influenced  by  the  presence 
or  absence  of  calcium  salts. — T.  H.  P. 

- 
Lipase  in    Animal    Organs,  and   the    Reeersihilitii   of  its 
Oleolijtic  Action.     O.  Mobr.      Woch.  f.  lirau.,  1902,  19 
[40],  588—589.  ,  , 

KvsTLK  and  Loeweuhart  (.1.  Amer.  Chem.  Soc,  1900,  24, 
491)  described   some  very   important   experiments  on  the 

'  oleolylic  enzyme  lipase,  obtained  from  various  animal 
organs.  They  studied  the  action  of  the  extracts  upon 
esters,  princi|ially  etln  1  btityrate,  and  established  the 
rapid  saponifying  effect  of  the  enzyme.  Thev  also  found 
that  these  extracts  had  a  marked  influence  in  the  reverse 
direction,  and  brought  about  the  esterification  of  butyric 
acid  and  ethyl  aIcoh*d  to  a  considerable  extent ;  in  a  large 

1   experiment    1    c.c.   of    ethyl   butyrate   was    thus   produced. 

I    It  was  found  that  pig*s  liver  was  the  best  material   for  the 

1  preparaticm  of  the  enzyme,  and  that  the  extracts  must 
only  be  filtered  through  cloth,  as  filtration  through  paper 
held  back  the  active  enzyme.  The  author  has  re-investi- 
gated  the  subject,  and  finds  that  Kastle  and  Loewenhart's 
observations  are  substantially  confirmed.  In  order  to 
study  the  reversion  of  the  action,  the  author  prepared  two 
mixtures,  each  containing  16 '7  grras.  of  butyric  acid, 
100  grins,  of  95  per  cent,  alcohol,  1,900  grms.  of  water, 
and  3  grms.  of  toluene.  To  these  were  added  1,000  c.c.  of 
a  fresh  15  per  cent,  extract  of  pig's  liver  on  the  one  hand, 
and  an  equal  quantity  of  the  same  extract,  boiled,  on  the 
other.      After   48   hours,   about    50   c.c.  were  distilled   off 

i  from  each  with  the  aid  of  a  current  of  air.  The  distillates 
were   shaken   with   sodium   carbonate   solution   to   remove 

'  qutyiic  acid,  and  then  extr.af'ied  by  shaking  with  ether. 
The  residue  from  the  active  sol-ition  consisted  of  a  small 
quantity  of  oil  with  an  oaour  of  ethyl  butyrate,  identified 
by  sapouificatiou  and  preparation  of  barium  butyrate.  The 
residue  fr.m  the  solution  treated   with   the   boiled  extract, 

i  consisted  of  mere  traces  of  the  ester.  Thus  there  remained 
no  doubt  that  the  action  of  the  enzyme  enormously  increased 
the  esterificaiion. — J.  F.  B. 

Eurotium  Orizx  ;   Diastatic   Ferments   in .     E.  I'ozzi- 

Escot.     Bull,  de  I'Assoc.  dee  Chim.  de  Siicr.  et  de  Dist., 
1902,  20,  [3],  282—285. 

The  author  has  examined  cultivations  of  Eurotium  Orizx 
for  the  presence  of  enzymes,  those  found  being  diastase, 
invertase.  the  reducing  enzyme  "  jacqutinafc,"  previously 
described  by  the  author,  and  a  de-coagulating  enzyme 
which  liquefies  gelatin  and  behaves  similarly  to  casease. 

— T.  h.  p. 
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The  Mineral  Industry:    Its  Statistics,   Technology, 

AND  TltADK  IN  THE  UnITBD  StaTES  iND  OTHER  COUNTRIES 

TO  THE  Knd  of  1901.  Founded  by  the  late  Richard 
P.  RoTHWELL.  Edited  by  Josp:pb  Strdtbbrs,  Ph.D. 
Vol.  X.,  supplementinf;  Vols.  I.  to  IX.  The  Enf;ineering 
and  Mining  Joarnal,  New  York,  261,  Broadway  ;  London, 
20,  Bucklersbury.     1902.     Price  1/.  Os.  lOrf. 

Large  8vo  volume  containing  table  of  contents,  preface 
with  brief  biographies  of  contributors,  introduction,  884 
pages  of  subject-matter,  and  alphabetical  indexes  of  subjects 
and  authors.  The  following  subjects  are  treated  of  :  — 
I.  Aluminium  and  Alum.  II.  Ammonia  and  Ammonium 
Sulphate.  III.  Antimony.  IV.  Arsenic.  V.  Asbestos. 
VI.  Asphaltum.  VII.  Barytes.  VIII.  Bismuth.  IX.  Borax. 
X.  Bromine.  XI.  Calcium  Carbide  and  Acetylene.  XII. 
Carborundum.  XIH.  Cement.  XIV.  Chromium  and 
Chrome  Ore.  XV.  Clay.  XVI.  Coal  and  Coke.  XVII. 
Copper.  XV'III.  Copperas.  XIX.  Eleetro-chenii-try  and 
Electro-metallurgy  in  1 90 1.  XX.  Felspar.  XXt.  Fluorspar. 
XXII.  Fuller's  Earth.  XXIII.  Garnet.  XXIV.  Gems  and 
Precious  Stones.  XXV.  Glass.  XXVI.  Gold  and  Silver. 
XXVIl.  Graphite.  XXVIII.  Gypsum.  XXIX.  Iron  and 
Steel.  XXX.  Lead.  XXXI.  Magnesite.  XXXII.  Manga- 
nese. XXXIII.  Mica.  XXXIV.  Molybdenum.  XXXV. 
Monazite.  XXXVI.  Natural  Gas.  XXXVII.  Nickel  and 
Cobalt.  XXXVIII.  Ochre  and  Iron  Oxide  Pigments.  XXXIX. 
Petroleum.  XL.  Phosphate  Rock.  XLI.  Platinum  and 
Iridium.  XLII.  Potassium  and  Potash.  XLIII.  Mercury. 
XLIV.  Rare  Element-i.  XLV.  Salt.  XLVI.  Silica. 
XLVII.  Slate.  L.  Soda  and  Sodium.  LI.  Stone.  LII. 
Sulphur  and  Pyrites.  LIII.  Talc  and  Soap  Stone.  LIV. 
Tin.  LV.  Tungsten.  LVI.  Zinc  and  Cadmium.  LVII. 
Pyritic  Smelting.  LVIII.  Progress  of  Metallography  in 
1901,  &c.  LIX.  Alloys  as  Solutions.  LX.  Literature 
of  Ore  Drexsing  in  1901,  Review.  LXI.  Lique6ed  Carbonic 
Acid.  LXII.  Wetherill  System  of  Magnetic  Ore  Dressing, 
Recent  Progress. 

Die    Darstelluno    des  Chroms   und  seiner   Vekbind- 

CNGKN    MIT    HiLFE     DES  ElEKTRISCMEN     StROMES.        Von 

Dr.  Max  Le  Blanc.  Druck  und  Verlag  von  Wilhelm 
Knapp,  Halle  a.  S.     1902.     Price  M.  6. 

8vo  viilume,  containing  preface,  table  of  contents,  and 
108  pages  of  subject-matter,  with  an  alphabetical  list  of 
names  of  authors  and  inventors,  &c.  The  subjects  treated 
of  are  arranged  under  the  foUi)wing  heads : — 1.  Obtaining 
Metallic  Chromium.  II.  Compounds  of  Chromium  with 
Metals.     III.  Compounds  of  Chromium  with  Non-Metals. 

Forty-sixth  Report  of  the  Commissioners  of  H.M. 
Customs  (for  the  Year  ended  31st  March  1902). 
[Cd.  1226.]     Price  3d. 

The  gross  Imperial  Customs  revenue  collected  in  the  year 
1901-2  amounted  to  32,250,948/.,  or,  after  deduction  of 
drawbacks  and  repayments,  to  3 1,046, .500/.  This  is 
4,77.5,601/.  more  than  the  produce  of  1900 — 1901,  and 
1,046,560/.  more  than  the  budget  estimate  for  the  jcar. 
The  Customs  revenue  has  thus  brought  in  3"49  per  cent, 
more  than  it  was  expected  to  produce,  and  18"  18  per  cent, 
more  than  it  produced  in  1900  —  1901. 

Cocoa,  cocoa  husks,  chocolate,  and  cocoa  butter  contri- 
buted in  duties,  255,301/.;  coffee,  174.342/.;  dried  fruit, 
379,889/.;  spirits,  4,581,520/. ;  tea,  5,792  967/.;  tobacco 
and  snuff,  10,567,705/. ;  and  wine,  1,449,687/. 

Factories  and  Workshops.  Annual  Report  of  the 
Chief  Inspector  for  the  Year  li'Ol.  Part  II. 
Tables.     [Cd.  1300.]     Price  iOd. 

This  report,  which  is  issued  annually  bv  the  Home  Office, 
contains  stati>tics  &t  to  accideuts,  cases  of  anthrax,  and 
of  poisoning  by  lead,  mercury,  phosphorus,  and  arsenic, 
prosecutions,  &c.,  in  coimection  with  factories  and  work- 
shops during  the  year  1901.  Detailed  statistics  as  to  dock 
accidents  are  separately  ehowu  in  this  report.    The  total 


number  of  accideuts  in  the  United  Kingdom  reported  to 
the  inspectors  in  1901,  was  83,760,  as  compared  with 
79,020  in  1900.  Of  this  total,  1,035  were  faUl,  as 
compared  with  1,045  in  the  preceding  year. 

The  number  of  reported  cases  of  lead,  mercury,  phos- 
phorus, and  arsenic  poisoning,  and  anthrax,  in  1901,  was 
936,  as  against  1,129  in  1900.  These  figures  do  not  include 
169  cases  of  lead  poisoning  reported  among  house  pamters 
and  plumbers  in  1901. 


Crane  jRepoit 

II.— FUEL,   GAS,   AND   LIGHT. 

Production  of  Natural  Gas  in  the  United  States.   >  w 

Bd.  of  Traite  J.,  Oct.  16,  1902. 

The  natural  gas  production  of  the  United  States,  in  1901, 
according  to  a  report  by  the  United  States  Geological 
Survey,  was  equivalent  to  8,4J8,C00  tons  of  coal,  at 
20,000  cb.  ft.  of  gas  equal  to  one  ton  of  coal.  The 
value  of  this  gas  production  was  5,639,000/.,  an  increase 
in  value  of  14  per  cent,  over  that  of  1900.  At  the 
close  of  1901,  there  were  10,297  wells  producing  natural 
gas,  and  in  1901,  2,088  producing  wells  were  drilled. 
Nearly  800  miles  of  pipe  were  laid  in  the  year,  making  a 
total  of  2 1 ,848  miles  of  natural  gas  mains  in  use,  varying 
from  2  to  36  ins.  in  diameter.  In  the  gas-belt,  natural  gas 
has  been  lately  extensively  applied  in  creating  the  power 
by  which  the  natural  gas  itself  is  compressed,  when  the 
original  pressure  has  failed,  and  the  pipes  are  iosutficieat 
to  deliver  the  necessary  quantity  of  gas  at  the  well  pres- 
sure. A  number  of  these  compressors  work  at  nearly 
1,000  h.p.,  with  an  economy  that  enables  8  to  10  cb.  ft. 
of  natural  gas  to  develop  1  h.p.  for  1  hour;  this  is  a 
saving  of  40  to  50  per  cent,  over  high-duty  steam-engines. 
In  manufacturiug  establishments,  1,545  report  the  use  of 
natural  gas;  these  include  102  iron  and  steel  works  and  219 
glass  works. 
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VII.—ACWS,   ALKALIS,    SALTS,    Etc. 

Sulphuric  Acid  in  Chile. 

Chem.  and  Druggist,  Oct.  18,  1902. 

The  Chilean  Diario  Oficial  publishes  the  text  of  a  law, 
recently  passed  by  the  National  Congress,  which  states  that 
a  bounty  of  three  centavos  will  be  given  for  each  kilo,  of 
sulphuric  acid,  at  60"  B.,  which  is  manufactured  in  the 
country,  provided  that  the  annual  production  of  each 
factory  is  not  less  than  1,500  metric  tons.  The  President 
of  the  Republic  is  authorised  to  expend  50,000  pesos 
annually  for  five  years  for  the  purpose  of  paying  the 
bounties.  It  is  pointed  out  that  the  necessary  pyrites  are 
very  plentiful  in  Chile,  and  that  sulphuric  acid  should  find 
an  important  opening  in  the  treatment  by  the  wet  process 
of  poor  copper  ores,  which  are  found  abundantly  in  the 
Cordilleras. 

X.—ME  TALLURGY. 

Slag  Production  op  the  United  States. 
Bd.  of  Trade  J.,  Oct.  16,  1902. 

The  production  of  the  six  or  ei(;ht  slag-cement  establilh- 
ments  in  ^the  United  States,  in  1901,  amounted  to  272,689 
barrels ;  and  two  plants  are  ui.aking  Portland  cement  from 
slag  and  limestone.  Owing  to  the  slight  development  of 
the  basic  Bessemer  steel  industry,  only  about  1,000  tons 
of  American  phosphatic  slag  were  sold  for  fertilisers,  in 
1901.  In  the  same  ye'-r,  3,500  tons  of  mineral  wool  were 
made  from  slag  in  the  Uuitel  States,  and  about  5,0U0  tons 
ot  slag  were  used  in  constructing  macadam  highways, 
with  entirely  satisfactory  results. 
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Mineral  Production  of  India. 

Bd.  of  Trade  J.,  Oct.  23,  1902. 

The  following  table  shows  the  quaotity  and  value  of  the 
^principal  minerals  produced  in  India,  in  I90I,  as  compared 
with  the  figures  for  the  preceding  year  : — 


1^  — 

S»It Tons 

Coal 

Petrolfiim Galls. 

Maniranese  ore  . .  Tons 

Mica , 

Tin  ore 


Quantity. 


1900. 


1901. 


Value. 


1901, 


Rs. 

1,005.022  1,103,546  '  45.7S.295 
6,118,692  ,  «,6;!5.727  ,2,01,16.222 
37,729.211    50,075,117  i    22.31.325 


130,670' 
435S 
104 


133.170*  I 
1,138  ' 
70 


12,51,639' 
4.17,212 
1,28,009 


Rs. 

66.22.728 

1.98,.')0,582 

.30.65,131 

14.37.8S8' 

0.',I5.892 

1,16,596 


"  Exports  (rom  India  in  the  financial  .year  ended  Slst  March,  the 

[iffures  of  production  not  being  available. 

Bismuth  in  Auizona. 

Eng.  and  Mining  J.,  Oct.  4,  1902. 

A  mining  property  in  Arizona,  lately  examined,  con- 
tained ore  which  resembled  horn  silver,  but  which  turned 
aut  to  be  a  carbonate  of  bismuth,  unusually  pure.  The 
property  is  situated  on  the  Salt  River,  near  its  junction  with 
:he  Verde,  and  between  Fort  McDowell  and  Superstitious 
fountain. 

X/V.— TANNING;  LEATHER;  GLUE,  Etc. 

Tanning  Materials  in  India. 

Chem.  and  Druggist,  Del.  18,  1902. 

A  recent  issue  of  the  Agricultural  Ledger  discu.sses  the 
ource  and  character  of  tanning  materials  available  in  India. 
1  is  almost  entirely  devoted  to  a  list  of  the  raw  stuffs  in 
ndia  which  contain  tannin,  with  notes  on  their  composition 
ltd  the  preparation  of  extracts.  It  also  points  out  that  the 
orests  of  India  abound  in  products  capable  of  being  used 
i"  lanning-purposes.  At  present  the  chief  tanning-stuffs 
if  India  are  myrobalans,  cutch,  Tarwar  bark  or  tanner's 
assia,  and  Babul  bark.  Of  these  materials,  on  an 
iv,  rage,  myrobalans  to  the  value  of  34  lakhs  are  annually 
xported.  principally  from  Bombay  ;  and  cutch,  valued  at 
:4  lakhs,  is  annually  exported  from  Burma.  Babul  bark 
lid  tanner's  cassia  are  extensively  employed,  the  former 
n  Northern  India  and  the  latter  in  Central  and  Southern 
Ddia. 

X  VIII.  B.— SANITATION. 

River  Polldtion  in  Coal  Districts  in  the 
Unitbd  States. 

Eng.  and  Mining  J.,  Oct.  4,  1902. 
I  Ad  investigation  is  about  to  be  begun  by  the  Division  of 
Jlydrography,  of  the  United  States  Geological  Survey,  into 
*iie  effects  of  coal-mine  refuse  upon  rivers.  The  streams 
unniug  close  to  anthracite  mines  are  heavily  charged  with 
ulphur,  and  their  waters  often  have  a  slightly  acid  reaction  ; 
le  beds  of  the  streams  are  also  often  overlain  by  heavy 
eposits  of  sulphur  precipitated  from  the  water. 
It  is  the  purpose  of  the  investigation  to  discover  the 
Sects  upon  the  rivers  which  receive  the  polluted  streams, 
ine  result  is  the  driving  away  of  all  varieties  of  fish, 
Qt  a  more  important  consideration  is  the  influence  of  the 
ilphur-charged  streams  on  the  decoraposiliou  of  organic 
latter  going  on  in  livers  into  which  they  flow.  It  is  a 
aestion  whether  a  stream  polluted  by  some  sewage  is 
ssisted  or  retarded  in  its  self-purification  %y  the  sulphur- 
olluted  tributaries ;  but  there  is  a  possibility  that  the 
iscbarge  of  mine  waste  into  sewage  pollutioij  may  have  an 
nportaut  chemical  influence  upon  sedimentation,  if  not  an 
ppreciable  effect  upon  the  oxidation  of  organic  matter. 
On  the  other  hand,  the  mine  refuse,  especially  such  as 
lines  from  culm-pile  washery,  is  a  troublesome  source  of 
jllutJon.     The  separation  of  the  coal  from  the  waste  is 


accomplished  through  the  use  of  very  large  quantities  of 
water,  which  are  hence  returned  to  the  streams  laden  with 
fine  coal-dust.  For  some  distance  below  the  outlets  of  these 
washeries  the  streams  indicate  this,  and  the  coal-dust, 
extending  for  many  miles  down-stream,  is  gradually  de- 
posited, in  places  even  filling  the  channels.  Such  water  is 
unfit  for  household  or  even  for  many  manufacturing  uses. 

XX.~FINE  CHEMICALS,  Etc. 

Citric  Acid,  Essential  Oils,  &c.,  in  Sicily. 

Chem.  and  Druggist,  Oct.  18,  1902. 

The  total  production  of  citric  acid  in  Messina,  in  1901, 
was  2,406  cwts.  The  quantity  shipped  was  1,572  cwts.,  of 
which  693  cwts.  went  to  the  United  Kingdom,  and  879  cwts. 
to  foreign  countries.  Of  citrate  of  lime,  17,394  cwts.  were 
exported,  of  which  3,928  cwts.  were  shipped  to  the  United 
Kingdom.  Concentrated  lemon-juice  was  shipped  to  the 
extent  of  34,815  cwts.,  being  a  decrease  of  566  cwts.  The 
quantity  of  essential  oils  ot  lemon,  orange,  and  bergamot, 
shipped  to  all  countries,  was  6,039  cwts.,  as  against  5,979 
cwts.,  in  the  previous  year ;  of  this  quantity,  the  United 
Kingdom  received  about  3,000  tons.  The  total  amount  of 
wine-lees  shipped  was  somewhat  less  than  in  the  previous 
year — mi.,  93,993  cwts.,  in  1901,  as  against  112,103  cwts., 
in  1900.  Of  the  93,993  cwts.,  41,375  cwts.  were  shipped  to 
the  United  Kingdom.  From  Palermo,  the  following  were 
among  the  articles  exported,  the  figures  in  parentheses 
being  those  for  1900:— Olive  oil,  2,174  tons  (745  tons); 
essential  oils,  72  tons  (58  tons)  ;  tartar,  1,538  tons  ;  citrate 
of  lime,  446  tons  (540  tons)  ;  manna,  86  tons  (109  tons)  ; 
dried  orange-peel,  69  tons;  lemon-juice,  498  tons  (757 
tons)  ;  liquorice- juice,  34  tons  (38  tons)  ;  and  sulphur, 
13,803  tons  (13,616  tons). 

Ether  in  Holland. 

Bd.  of  Trade  J.,  Oct.  23,  19U2. 

A  Decree,  dated  the  13th  .lune  last,  provides  for  the 
exemption  from  import  duty  of  ether  used  in  the  manu- 
facture of  cocaine,  provided  that  the  requisite  formalities 
are  complied  with. 

New  Pepper  from  West  Africa. 

!  U.S.  Cons.  Reps.,  Oct.  10,  1902. 

A  new  pepper  has  been  recently  imported  from  Kissi,  on 
the  Liherian  frontier  of  Guinea.  It  is  not  akin  to  any 
known  species,  and  is  very  rich  in  piperine  and  volatile  oil. 
Its  grains,  generally  very  small,  are  characterised  by  a 
pedicule  at  their  base.  Tney  give  a  reddish-brown  powder, 
highly  perfumed,  and  of  a  peculiar  aromatic  savour. 


patent  liiU 


S.B. — In  these  lists,  [A]  means  "Application  for  Patent,"  and 
1  C.S.],  "  Complete  Specification  Accepted." 

Where  a  Complete  Specification  accompanies  an  Application,  an 
aaterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
I ions  for  Patents,  the  dates  of  application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

»  omplete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT.  APPARATUS,  and  MACHINERY. 

[A.]  22,831.  Johnson.     Casks,  «Scc.     Oct.  20. 

„      22,850.  Ueberroth  and  Young.     Filters.     Oct.  21. 

,,  22,852.  Lynes.  Appliances  for  abstracting  or  carry- 
ing off  the  fumes  and  gases  evolved  from  vessels 
employed  in  metallurgical,  chemical,  &c.,  opera- 
tions.    Oct.  21. 
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[A.] 


22,948.  Johnson.     Casks,  barrels,  &c.     Oct.  21. 

23,266.  Sugden.     Superheaters  for  steam-generators. 
Oct.  24. 


23,271.  Johnson, 
of  casks,  barrel! 


Repairing,  cleaning,  or  inspection 
,  &c.     Oct.  24. 


Casks,  barrels,  &c.     Oct.  24. 
jun.     Chemical    substance,  and 


„      23,272.  Johnson. 

„      23,467.  Anderson, 

method  of  producing  the  same.     Oct.  28. 

„  23,468.  Baguall.  Device  for  stoppering  barrels  con- 
taining fermented,  &c.,  liquors.     Oct.  28. 

„  33,548.  Oster.  Filters.*  Oct.  28.  United  States 
Application,  Oct.  28,  1901. 

„  23,646.  Knudsen,  Apparatus  for  liquefying  air  and 
other  gaseous  fluids.     Oct.  29. 

.,  28,764.  Springboru.  Method  of  and  apparatus  for 
filtering  fluids.     Oct.  30. 

,,  23,770.  Ekenberg.  Rotary  drums  for  evaporation 
apparatus.*     Oct.  30. 

„  23,901.  Wood.  Cover  for  hydro  extractors,  &c. 
Nov.  1. 

[C.S.]  21,999  (1901).  Keay.    Safety  reservoirs  for  contain- 
ing inflammable,  &c.,  liquids.     Nov.  5. 

„  24,132  (1901).  Schreiber.  Process  for  the  manu- 
facture of  pnnting-plates  from  elastic  material  for 
autotype-tone  printing.     Nov.  5. 

„  2124  (1902).  Garson.  Iron  drums  or  receptacles 
for  oils,  varnishes,  &c.     Nov.  5. 


U.— FUEL,  GAS,  iND  LIGHT. 

[A]  22,76.1.  HoHis.     Coal-stopper  for  inclined  gas-retorts. 
Oct.  20. 

i.„  22,767.  Smith  and  Jlollart.  Liquid  or  solution  for 
strengthening  mantles  used  in  iucandescent  gaa- 
lighting.     Oct.  20. 

,.      22,785.  Creightoa.     Acetylene  lamps.     Oct.  20. 

„  22,827.  Soc.  Anon,  la  Lampe  "  Hollub."  Incan- 
descent electric  lamps."  Oct.  20.  French  Appli- 
cation, Nov.  30,  1901. 

„      22,843.  Snell.     Incandescent  gas-lamps.     Oct.  20. 

„      22,844.  Jones.     Jlanufacture  of  gas.     Oct.  20. 

„  22,861.  Ridgway,  Willivay.  and  Willway.  Burner 
for  oxyhydrogen  light.     Oct.  21. 

„  22,873.  Grafton.  No.  1  London  Argand  burner  for 
gas-testing.*     Oct.  21. 

„  22,887.  Cole.  Apparatus  for  "trimming"  incan- 
descent mantles.     Oct.  21. 

„  22,906.  Simon-Carves  Bye-Product  Coke  Oven  Con- 
struction and  Working  Co.,  Ltd.  (Cie.  des  Mines 
d'Anziii>  Means  or  devices  for  the  tr.*insference 
of  coke,  &;■.,  from  coke-ovens  or  furnaces.  Oct.  21. 

,,  22,937.  Brockniann.  Method  and  means  for  the 
producticin  of  larbideof  calcium.     Oct.  21. 

„  22,967.  Ludwig.  Gas-generators  for  street  lamps.* 
Oct.  21. 

„  22,978.  Cherry.  Oil-,  &c.,  lamps,  for  the  purpose  of 
preventing  explosions.     Oct.  22. 

„  23,010.  Moss.  Generation  or  production  of  gas  for 
use  as  a  motive  power  for  propelling  motor-cars, 
&c.     Oct.  22. 

,,  23,019.  Hndjikinscn.  Means  of  producing  coloured 
flames  for  illuminations,  &c.     Oct.  22. 

„      23,045.  Gerard.     Elecirical  arc-light.     Oct.  22. 

,.  23,090.  Crossley  and  Rigby.  Apparatus  for  the 
regulation  of  the  production  of  gases  from  gas- 
producer  plants.     Oct.  23. 


[A.]   23,262.  Blondel.     Manufacture  of  carbons  for  arc- 
lamps,  &c.     Oct.  24. 

„  23,267.  Rdzsa  and  Pikal.  Automatic  gas-igniter,  i 
Oct.  24. 

„      23,291,  Helps.     Gas-burners  and  mantles.     Oct.  27. 

„  23,332.  Grice  and  Dewey.  Incandescent  mantles. 
Oct.  27. 

„  23,337.  Fowler  and  Medley.  Combined  heat-inter- 
changer  and  water-vaporiser  for  use  in  connection 
with  gas-producers.     Oct.  27. 

„  23,338.  Hopwood  and  Clegg.  Method  of  and  ap- 
paratus for  the  prevention  of  smoke  in  the  furnaces 
of  steam-boilers,  &c.     Oct.  27. 

„     23,378.  Edwards.     Magnesium  lamps.     Oct.  27. 

„  23,407.  Lef^vre.  Artificial  fuel.*  Oct.  27.  French, 
Application,  Mar.  12,  19i)2. 

„  23,413.  Dempster.  Apparatus  for  making  oil-gas.* 
Oct.  27.     United  States  Application,  Nov.  5,  1901. ; 

,,  23,428.  Schattner.  Incandescing  bodies  for  electric 
lifthtiiig  purposes.     Oct.  27.  i 

„  23,438.  Abel  (Gebr.  Siemens  and  Co.).  Electrodesj 
for  arc-lamps.     Oct.  27. 

„      23,442.  Snell.     Gas-burners.     Oct.  27.  ; 

.Smoke-consu  mingt 


23.450.  Calentine    and    Ward. 
furnaces.*     Oct.  27. 

23,503    Loewenthal.     Compositions  for  making  coal- ( 

dust  bricks.*     Oct.  28. 
23,.ill.   K-irtlett  aud  Thomas.     Waterproof  ariificial 

fuel.     Oct.  28. 

Coke-ovens.     Oct.  28. 


Apparatus  for  the  manufacture  of 
Oct.  29. 

Electric-arc  lamps.*     Oct.  29. 

Incandescent    electric    lamps. 


.\cetylene      Banseu-bunieisJ 


LC.s, 


28,544.  Coppee. 

23,592.  Statter. 
acetylene  gas. 

23,606.  Hiiguer. 

23,6«5.   Hookham. 
Oct.  30. 

23,705.  Allen,    ,iun 

Oct.  30.  j 

23,714.    Evan.s   and   Spaull.      Gas-eeonomlser    anq, 

maatle-preserver.     Oct  30. 
23,849.  Masters.     Liquid-fuel  lamps.     Oct.  31. 
23,892.  Herring.    Method  of  nianipulatiag  the  slides' 

valves  of  coal-storage  hoppers  or  measuring  ctiam. 

bers  in  connection  with  mclined  gas-ietort«,  and. 

gas-producers,  &c.*     Nov.  1. 

]  21,646  (1901).  \^ertel   and   Pueschel.     Carbons  foi. 

arc-lights.     Nov.  5. 
22,334  (1901).  Stubhlebine.     Furnaces.     Oct.  29. 
22,786(1901).  Irving.  Gibbons,  and  Gibbons.    Gas 

producers  or   generators  for  use    in  heating  gas 

retorts.     Oct.  29. 
24,691   (1901 ;.  Kemp-Welch.     Producer-gas  appa 

ratus.     Nov.  5. 
25,139    (1901).    Hills.      Combined     gas-geneiatinj 

plant  and  gas-engine.     Nov.  5. 
25,281  (1901).  Passmore.    Atmospheric  gas-burners 

Oct.  29. 
25,578    (1901).    Darby   and    Stevens.      Machinerj 

applicable   for   forming    stamped    or   compressei, 

charges  of   fuel  for  coke-ovens   and   for   simila 

operations.     Nov.  5. 
25,590   (1901).  Boult  (Brauustein).      Incande«cen; 

gas-burners.     Oct.  29. 
26,142    (190n.    Chenhalls.       Means     for    utilisinj 

exhaust    steam    in    connection   with    liquid   fijel 

Oct.  29. 
26,198    (1901).    Keith   and    Keith.      Uigh-pressur 

burners  for  incaudesceiil  lamps.     Oct.  29. 


i 
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'C.S.]  26,411  (1901).  Nicholson  and  Brown. 
Nov.  5. 


Coke-oveas, 


6937    (1902).    Taylor.      Fire-bars   and    smoke-con- 
suming devices  for  furnaces.     Oct.  29. 

16,6S3  (190-2).  Brookes  (Bradley).     Pulverulent  or 
dust  fuel-feeding  devices.     Nov.  5. 

16,726  (1902).     Dobson.    Method  of  pressing  peat- 
blocks.     Nov.  5. 

17,265  (1902).  Herrick.     Gas-producers.     Oct.  29. 

17,297   (1902).  Bauke  and   Fucbs.     Apparatus  for 
use  in  connection  with  generating  gas.     Xov.  5. 

17.463  (1902).  Dargie.       Acetylene  ?as-generators 
and  gasometers.     Xov.  5. 


III.- DESTEUCTIYE  DISTILLATION,  TAR 
PRODUCTS,  PETROLEUM. 

I[A.]'23,395.  Scott  and  Hmchley.     See  under  XX. 
iV.-COLOURING  MATTERS  and  DTESTUFFS. 


m 


,]   22,S23.  Imray  (Farbwerke,  Ilochst).      Process   for 
the  maaufactnre  of  sulphurised  dyestutts.    Oct.  20. 

22,824.  Imray  (Farbwerke,  Hochst).  Manufacture 
of  a  new  sulphurised  dyestuflf.     Oct.  20. 

23,0JS.  Lesser.  Manufacture  of  nitro  and  halogen 
substitution  products  of  aromatic  amines.    Oct.  22. 

23,418.  Kansford  (Cassella  and  Co.).  .Manufacture 
of  oxychlorphenyl  amidotolylamine,  aud  sulphur 
colours  therefrom.     Oct.  27. 

23,437.  Abel  (Akt.-Ges.  f.  Anilinfabr.).  Manufac- 
ture of  a  sulphurised  colouring  matter  directly 
dyeing  cotton.     Oct.  27. 

23,514.  Read  HoUiday  and  Sons,  Ltd.,  Turner, 
Dean,  and  Turner.  Manufacture  of  colouring 
matters.     Oct.  2S. 

23.830.  Imray  (Farbwerke,  Hochst).  Manufacture 
of  new  colour  lakes.     Oct.  31. 

23.831.  Imray  (Farbwerke,  Hochst).  Manufacture 
of  a  red  azo-dyestufi  and  of  a  material  therefor. 
Oct.  31. 

>.]  25,780  (1901).  Rausford  (Cassella  and  Co.).      Dye- 
staffs.     Nov.  5. 

25.7SI  (1901).  Rausford  (Cassella  and  Co.).  Manu- 
facture of  dyestuffs.     Nov.  5. 

26,060(1901).  Imray  (Farbwerke,  Hochst).  Manu- 
facture of  indoxyl  from  methylanthranilic  acid  or 
certain  derivatives  thereof.     Nov.  5. 

86.147  (1901).  Ransford  (Cassella  and  Co.).  Manu- 
facture of  dyestuffs.     Nov.  5. 

26.465  (1901).  Lake  (Chem.  Works,  formerly 
Sandoz).  Manufacture  of  black  sulphur-dyes  for 
cotton.     Oct.  29. 

26,520  (1901).  Read  HoUiday  and  Sons,  Ltd., 
Turner,  Turner,  and  Dean.  Production  of  inter- 
mediate products,  and  colouring  matters  therefrom. 
Oct.  29. 


v.— preparing.  bleaching,  dyeing, 
Minting,  and  finishing  textiles,  yarns, 
and  fibres. 

S6.]  21,830  (1901).  Lister.     Apparatus  for  the  steaming 
or  finishing  of  textile  fabrics.     Nov.  5. 

24,697  (1901).  Ransford  (Cassella  and  Co.).  Dye- 
ing and  printing  with  sulphur  colours.     Nov.  5. 

7716  (1902).  Cohnen.  Process  of  and  apparatus  for 
treating  textile  and  other  materials  with  liquids, 
and  subsequently  drying  the  same.     Oct.  29. 


VI.— COLOURING  WOOD,  PAPER.  LEATHER,  Etc. 

[A.]  23,393.  Fritsh.  Manufacture  or  production  of  paper 
with  both  its  faces  of  the  same  or  different  ooloors 
and  patterns.*     Oct.  27. 


VU.— ACIDS,  ALKALIS,  SALTS,  Etc. 

[.\.]  22,799.  Mook,  Chambers,  and  Chambers.  Appa- 
ratus for  the  generation  of  carbonic  acid  gas,  &c. 
Oct.  20. 

„  22,804.  Wetter  (Coutinentale  Ges.  f.  Chemisches 
Feuerloschwesen  G.  m.  b.  H.).  Chemical  fire- 
extinguishers.     Oct.  20. 

„  22,860.  Thomas  and  Co.,  Ltd.,  Thomas,  and  Lones. 
Mode  of  and  means  for  treating  nickline  water 
Oct.  21.  fc  I  s 

„  23,642.  Trantom.  Treatment  for  complete  purifica- 
tion of  brine  or  other  saline  solutions.     Oct.  29. 


Vin.— POTTERY,  GLASS,  and  ENAMELS. 

[A.]   22,766.  Capper.      Method   of   decorating   ceramio- 
ware.     Oct.  20. 

„      22,840.    Dressier.      Manufacture    of    glazed    tiles, 
bricks,  &c.,  and  apparatus  therefor.     Oct.  20. 

„      22,923.    Shuman   and    Shuman.      Manufacture    of 
glass.*     Oct.  21. 

„      23,494.  Laybourn.     See  under  XI. 

[C.S.]  18,494    (1902).     Evans.         .Manufacture    of    glass 
mirrors.     Nov.  5. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
AND  CEMENTS. 

[A.]   22,805.  Heise.     Impregnation  of  wood.     Oct.  20. 
„      22,898.    Hollings   and    Boilings,   jun.       Refractorv 
material.     Oct.  21. 

„  22,936.  Brockmann.  Method  and  means  for  the 
reduction  bv  heat  of  refractory  substances 
Oct.  21. 

„  22,981.  Ward  and  Bateson.  Bateson's  sanitary 
washable  stucco.     Oct.  22. 

„      23,026.  Myzoule.     Method  of  stuccoing.     Oct.  22. 

„  28,061.  Lonsdale.  Cumpositionsfor  covering  steam- 
boilers,  &c.     Oct.  23. 

„      23,168.  Sulraan.     Refractory  materials.     Oct.  23. 

„  23,243.  .Sefton-Jones  (Isola  Werke  A.-G.).  Insu- 
lating material  for  electrical  purposes,  and  process 
for  manufacturing  the  same.     Oct.  24. 

„      23,422.  Nathan.     Bricks  for  building,  &c.     Oct.  27. 

„  23,558.  van  der  Ven  and  Dreessen.  Production  of 
artificial  marble.*     Oct.  28. 

„  23,559.  Thompson  (Enamel  Steel  Tile  Co.).  Metallic 
tiling.*     Oct.  38. 

„  23,663.  Gaspary.  Manufacture  of  artificial  stones, 
&c.,  with  an  outer  layer  or  facing  of  coloured,  &c. 
material.*     Oct.  29. 

«      23,664.  ChappeU. 
Oct.  29. 

„  23,665.  Ingham,  Langton,  and  Ingham.  Continuous 
kiln.     Oct.  29. 

„  23,680.  Rigby.  Manufacture  of  concrete  flags 
blocks,  &c.     Oct.  30.  ' 

[C.S.]  18,715  (1901).  Whitham.  itachinery  or  apparatus 
for  grmding  or  reducing  lime,  ashes,  sandstone, 
limestone,  fireclay,  &c.     Oct.  29. 


Manufacture  of  tiles,  slabs,  &c. 
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res.]  24,072  (IHOl).  Burn.  Treatmeut  of  impure  clay  for 
use  in  the  manufacture  of  bricks  ami  articles  of  a 
like  nature  made  or  manufactured  from  claj. 
Nov.  5. 

„  3402  (1902).  Newton.  Imitation  or  artificial  marble, 
stone,  &c.     Nov.  5. 

„  18,123  (1902).  Alker  and  Vinzelberp.  Apparatus 
for  Impregnating  roofing-pasteboard  with  tar,  &c. 
Nov.  5. 

„  20,188  (1902).  Kieselsteinand  Czermak.  Manufac- 
ture of  artificial  stone  or  marble.     Nov.  5. 


X.— METALLURGY. 

[A.]   22,812.  Starkey.     Brass   and    other    metal  melting- 
pots  or  crucibles.     Oct.  20. 

„  22,915.  Hausermann.  Process  of  ornamenting  sur- 
faces of  metal.*     Oct.  21. 

„  22,958.  Simpson.  Method  of  purifying  and  separat - 
ing  metals.     Oct.  21. 

„  23,042.  Stevenson,  jun.,  and  Marquard.  Alloy  for 
use  in  the  manufacture  of  steel,  and  in  the  produc- 
tion of  tin-plate  aud  sheets.*     Oct.  22. 

„      23,04G.  Thoro.is  and  Co.,  Lt.1.,  Thomas,  and  Lewis. 

Apparatus  for  pickling  and  swilling  iron  and  steel 

plates  and  sheets  to  be  aft!>r\vards  coated  with  tin 

or  other  metals,  &c.     Oct.  22. 
„      23,0fi8.    Shanks.      Furnaces     for    melting    metals. 

Oct.  23. 
„      23,425.  Thompson  (Siiddeutsche  Patentmetall-Papier- 

fabr.  A.-G.).    Metallic  paper,  which  is  air-,  water-, 

and  grease-proof,  and  process  for  making  same.* 

Oct.  27. 

„      23,559.  Thompson  (Enamel    Steel    Tile    Co.).     See 

under  IX. 
„      23,644.  Just,  Jenkins,  and  Frith.     Manufacture  of  a 

metallic  alloy  or  metal.     Oct.  29. 

„  23,756.  Howorth  (TroUhattans  Elektriska  Kraft- 
aktiebolag).  Distillation  of  zinc  or  other  volatile 
metals  from  materials  containing  the  same.    Oct.  30. 

[C.S]  21,017  (1901).  Cranston  (American  Copper  Mining 
and  Extraction  Co.).  Method  lor  process  for  ob- 
taining copper  metal  from  copper-bearing  ores. 
Oct.  29. 

„      21,738  (1901).   Kuke.      Alloys.     Nov.  5. 

„  24,524  (1901).  Billington,  Newton,  and  Billington, 
jun.     Metallic  alloys.     Oct.  29. 

„  24,864  (1901).  Bayliss,  Jones,  and  Bayliss,  Ltd.,  and 
Howarth.  Furnaces  for  heating  short  pieces  of 
metal.     Oct.  29. 

„  20,981  (1902).  Cookson  (Sanderson).  Smelting 
antimony  ores.     Nov.  5. 

XI.— ELBCTRO-CHEMISTRT  amd  ELECTRO- 
METALLURGY. 

[A.]   22,942.  Wass.    Electrical  cells  or  batteries.     Oct.  21. 
„      23,114.  Niblett.     Storage,  &c.,  batteries.     Oct.  23. 

„      23,389.  Schauli   and   Loewenstein.       Galvanic    dry 

cell.     Oct.  27. 
„      23,426.  Garcin.     Electric  accumulators.     Oct.  27. 
„      23,494.  Layboum.    Electro-deposition  of  metals  upon 

china,  earthenware,  &c.     Oct.  28. 

„      23,619.  Sand hagen  and  Liirgen.    Secondary  batteries. 

Oct.  29. 
„      23,754.  Pearson    and   Fiedler.       Galvanic    batteries. 

Oct.  30. 


[A.]   23,858.  Johnson  (A.  Wolf,  jun., and  Co.).     Thermo- 
electric batteries.     Oct.  31. 


[C.S.]  24,992  (1901).     TuUy. 
batteries.     Oct.  29. 


Electric    primary   cells    or 


„  11,508  (1902).  Thompson  ( Akkiimulatoren  und 
Elektricitatswerke  Akt.-Ges.  vorm.  \V.  A.  Boese 
and  Co.).  Process  for  the  preparation  of  electrodes 
for  secondary  batteries.     Nov.  5. 

XII.— FATS,  OILS,  AND  SOAP. 

[A.]   22,864.   Hargreaves.     See  under  XVIII.  B. 
„      23,044.  Baker.     Oil-separators  or  filters.     Oct.  22. 
„      23,200.  Schilling  and  Kremer.     Sec  under  XVIIL  B. 
„      23,561.  Brown.     Soap-blocks  or  tablets.     Oct.  28. 
[C.S. ]  21,229  (1901).     Scamniell   and  Muskett.      Process  | 
for  solidifying  and  toaghening  oils.     Oct.  29. 
„      2124  (1902).  Garson.     See  u?ider  1. 

„  5716  (1902).  Dahlqvist  and  Holm.  Separation  ol 
fatty  substances  from  emulsions.     Oct.  29. 

„      11,619  (1902).  Flynn  and  Siegener.     Machineg  foi  i 
manufacturing  linoleum.     Nov.  5. 

„  12,742  (1902).  Oelbermann.  Process  and  contri 
vance  for  attaining  a  coloured  fiame  with  candle" 
&c.     Uct.  29. 

„  17,290  (1902).  Smith.  Manufacture  of  an  improvec 
oil  chiefly  designed  for  use  as  a  substitute  fo 
linseed-oil.     Nov.  5. 

„  18,197  (1902).  Pratt.  Deodorising  cotton-seed  meal 
&c.,  and  apparatus  therefor.     Nov.  5. 


XIII.— PIGMENTS,  PAINTS ;  RESINS,  VARNISHES 
INDIA-RUBBER,  Etc. 

A. — Pigment*,  Paints. 

[A.]   22,820.  Newton  (Scott).     Wall-distemper     Oct.  2( 

[C.S.]  12,450  (1902).  Efrem.     Production  of  a  supple  pre 
tective  coating.     Oct.  29. 

B.— Resins,  Varnishes.  \ 

[A.]   23,207.  Smith  and  Taylor.    Manufacture  of  varnisi 
Oct.  24. 

[C.S.]   2124  (1902).  Garsoc.     See  under  I. 

C. — India-rubber,  ^c.  I 

[A.]  23,550.  Germain.     Treatment  of  waste  gutta-perch  J 
&c.     Oct.  23. 

„      23,655.  Neighbour.    Waterproof  material,  and  man 
facture  tkereof.     Oct.  29. 

[C.S.]  20,081  (1902).  Theilgaard.    Process  of  devulcanijii 
caoutchouc,  india-rubber,  gum-elastic,  &c.    Nov. 


XIV.— TANNING,  LEATHER,  GLUE,  anb  SIZE. 

[A.]  23,210.  Staines.     Machinery  for  the  manufacture 
leather-board,  &c.     f^ct.  24. 

„     "33,392.  Schmalfeldt.     Process  for  the  production  I  . 
tannin  from  vegetable  tanninj;  materials.*  Oct.! 

„      23,896    Erfurt.     Process    for   manufacturing   sin 

Nov.  1.  !    1     ll< 

[C.S.]  25,063    (1901).  Klfnk.     Manufacture  or    treatmjt  Ellij; 

of    tanning  extracts    to   increase  their  ulililT    '  !     \k 


tanning  leather.     Oct.  29. 


Not.  16, 1804.] 


PATENT  LIST. 
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XV.— MANURES. 

[C.S.]  17,507(1901).  Lake  (Cy.inid-Ges.  m.b.H.).     Manu- 
facture of  artificial  miinure.     Oct.  29. 


XVI.— SUGAR,  STARCH,  GUM,  Etc. 

[A.]  23,779.  McGIashan.  Manufacture  of  sugar.*  Oct.  31. 

[C.S.]  21,985(1901).  HIavati.  Process  of  extract iug  sugar 
from  beetroot  and  sugar-cane  juices,  and  other 
fluids  containing  sugar.     Nov.  5. 


XVII.— BREWING.  WINES,  SPIRITS,  Etc. 

{A.]   22,866.  Hollings  and  Guest,  Ltd.,  and  Guest.     Hops, 
grain,  &e.,  drying  machines.     Oct.  21. 

„      23.212.  Rollinson,Bollinson,  and  RoUiuson.    Malting 
kilns.     Oct.  24. 

„      23,456.  Macardle.     Brewing.     Oct.  27. 


XVIII.— FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 


(A.] 


[C.S.] 


A. — Foods. 

22,833.  Macardle.     See  under  XVIII.  B. 

23,256.  Bauermeister.     Manufacture  of  bread  poor 
in  carbohydrates.     Oct.  24. 

23,479.  Bradley.     Fruit-steriliser.     Oct.  28. 

23,523.  Cook.    Manufacture  of  bread,  &c.*    Oct.  28. 

23,603.  Aikman.     See  under  XX. 

23,770.  Ekenberg.     See  under  I. 

23,789.  Bibbv.     Manufacture  of  cattle-feeding  cake. 
Oct.  31. 

22,116    (1901).     Brunt.        Manufacture    of     veast. 
Nov.  5. 

16,560  (1902).  Boult  (Gaff),     liegerinine  maize  or 
Indian  corn,  and  apparatus  therefor.     Oct.  29. 

17,478  (1902).  Klett    and    Potcl.      Preservation   of 
organic  substances.     Oct.  29. 

17,584  (1902).  Laessig.    Milk-albumen  preparation, 
and  process  of  preparing  same.     Oct.  29. 

18,496  (1902).    Geldard.       Appliances    for    testing 
butter  for  water.     Nov.  5. 


B. — Sanitation  ;    Water  Purification. 

[A.]  22,822.  Moffat.     Feed-water  purifiers.*     Oct.  20. 

22,833.  Macardle.     Apparatus   for  purifying  casks, 
milk-churns,  &c.     Oct.  20. 

22,864.  Hargreaves.     .Appliances  for   separating   or 
extracting  oil  and  air  from  steam.     Oct.  21. 

23,200.  Schilling  and  Kremer.     .\pparatus  for  sepa- 
rating oil  from  water.*     Oct.  21. 

23,750.  Parker.     Distribution  of  liquids,  as  sewage, 
ou  filter-beds.*     Oct.  30. 


[C 


23.763.  Springborn. 
Oct.  30. 

23.764.  .Springborn. 

23,805.  Springborn. 
Oct.  31. 


I'lilisatiou    of    sewage,    &c. 

See  under  I. 
Utilisation    of    sewage,    &c. 


S.]  15,137  (1901).  Gamlen.  Method  of  or  means  for 
the  prevention  or  removal  of  incrustation  in  steam 
and  other  boilers.     Nov.  5. 


[C.S.]  21,882  (1901).  Scott -MoDCrieff.  Apparatus  for  dis- 
tributing liquids  over  large  areas,  such  as  the 
surfaces  of  bacterial  filter-beds.     Nov.  5. 

„  23,553  (1901).  Ransom  and  ManlOve,  AUiott,  and 
Co.,  Ltd.  Apparatus  for  discharging  liquids  over 
hacteria-btds,  filter  beds,  &c.     Oct.  29. 

,,  25,893  (1901).  Graham.  Apparatus  for  automa- 
tically controlling  the  discharge  or  feed  of  sewage 
or  other  liquid  into  bacteria-beds  or  filters,  tanks, 
&c.     Nov.  5. 


C. — Disinfectants. 

[A.]   22,820.  Newton  (Scott).     See  under  Xlll.  C. 

„  23,460.  Mills.  (Soc.  Anon,  des  Produits  Chimiques 
Speciaux).     Solid  soluble  antiseptic.     Oct.  27. 

„  23,681.  Walker,  Walker,  Walker,  and  Freestone. 
Disinfecting  and  deodorising  gullys,  traps,  and 
sewage  chambers,  and  disinfectants  and  deodorants. 
Oct.  30. 


XrX.— PAPER,  PASTEBOARD,  Etc. 

[A.]  23,174.  Lebateux.     .See  under  XXI. 

„      23,393.  Fritsh.     See  uwder  VI. 

„     23,425.  Thompson       (Stiddeutsche      Patentmetall- 
Papierfabr.  A.-G.).     See  under  X. 

„      23,445.  Ziihl.     Process    for    the   manufacture   of    a 
celluloid-like  substance.*     Oct.  27. 

[C.S.]  26,075  (1901).  Newtou  (Farbenfabr.  vorm.  F.  Bayer 
aud  Co.).  Manufacture  and  production  of  cellu- 
loid-like substances  and  their  use  in  industrj'. 
Nov.  5. 

„      26,234(1901).  Keinicke.  Knot-catchers  or  strainers 
for  paper-pulp.     Oct.  29. 


XX.— FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES,  AND  EXTRACTS. 

[A.]  23,395.  Scott  and  Hinchley.  Method  of  and 
apparatus  for  the  manufacture  of  acetone. 
Oct.  27. 

„  23,603.  Aikman.  Preparation  of  extract  of  mate. 
Oct.  29. 

[C.S.]  21,874  (1901).  Nikiforoff.     Manufacture  of  aromatic 
hydrocarbons,  and  apparatus  therefor.     Nov.  5. 

„  24,321(1901).  Xewtoti  (Farbenfabr.  vorm.  F.  Bayer 
and  Co.).  Manufacture  or  production  of  pharma- 
ceutical compounds.     Oct.  29. 

„  25,688(1901).  Combes.  Process  and  apparatus  for 
the  manufacture  of  carbon  tetrachloride.     Nov.  5. 

,,  25,804  (1901).  Newton  (Farbenfabr.  vorm.  F.  Bayer 
and  Co.).  Maimfacture  or  production  of  [jharma- 
ceutical  compounds.     Oct.  29. 

„  286  (1902).  Wetter  (Rutgers).  Paracre.sol,  oxalic 
acid,  ester,  and  the  separation  of  paracresol  from 
metacresol.     Nov.  5. 


XXI.— PHOTOGRAPHY. 

[A.]  23,174.    Lebateux.       Treated    or    coated    papers.* 
Oct.  23.     French  Application,  Nov.  28,  1901. 

„      23,250.  Clarke.     Development  of  photographic  pic- 
tures.*    Oct.  24. 


23,466.  Archer.     Photographic  films. 


Oct.  28. 
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[A.]  23,809.  Brombead  (Chem.  Fabr.  Helfenberg  Akt.- 
Ges.,  formerly  Eugen  Dietrich).  Pbotographic 
toning  and  fixinu  sheets  of  absorbent  material.'' 
Oct.  31. 

[C.S.]  5381  (1902).  Baese.  rhotographic  process  and 
apparatus  for  the  reproduction  of  plastic  subjects. 
Oct.  29. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 

[.\.]  22,895.  Markl.  Safety-match,  &c.,  ignition-compo- 
sition.    Oct.  21. 


[A.]  22,945.  Wright.    Match-making  machines.*  Oct  21. 

„  23,019.  Hodgkiuson.     See  under  II. 

„  23,632.  Czerweny.  Jlatch-niaking  machines.*  Oct.  29. 

„  23,846.  Bichel.  Manufacture  of  explosives.*  Oct.  31. 

[C.3.]  21,517  (1901).    Frost.      Machines  for  dipping  and 
heading  matches.     Oct.  29. 

„  13,266  (1902).  Underwood.  Combined  marine 
torch  and  rocket.     Nov.  5. 

„  20,214  (1902).  Denton  and  Preas.  Smokeless 
powder,  and  method  of  compounding  same.  iiov.  5. 
International  Application,  jiar.  8,  1902. 
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SUBSCRIPTIONS   FOR   1903. 

Foreign  and  Colonial  Members  are  reminded  that  the 
subscription  of  25s.  tor  1903,  payable  on  January  1st  next, 
should  be  sent  in  good  time  to  the  Hon.  Treasurer  (Mr. 
Samuel  Hall),  in  order  to  ensure  continuity  in  the  receipt  of 
the  Society's  Journal.  Any  changes  of  address  to  appear 
in  the  new  List  of  Members  now  iu  course  of  preparation 
should  reach  the  General  Secretary  not  later  than  January 
15th,  1903. 

COMMUNICATIONS. 
Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
onder  Rule  43  of  the  Bye-laws  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  Bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 


INTERNATIONAL  CONGRESS  OF  APPLIED 
CHEMISTRY. 

!  'iThe  attention  of  Members  of  the  Society  is  called  to  the 
I  act  that  the  International  Congress  of  Applied  Chemistry 
[  will  meet  in  Berlin,  during  Whitsuntide  week  of  next  year. 
\  A  committee  of  this  Society  has  teen  formed  to  co-operate 
!  irith  the  other  British  Chemical  Societies  in  endeavourin"' 
I  to  secure  .in  adequate  representation  of  British  Chemical 
I  fiidustry,  and  it  is  requested  that  the  names  of  those  pro- 
I  posing  to  attend  the  Congress  be  forwarded  to  the  General 
J  Secretary,  in  order  that  a  formal  invitation  from  the 
|i  Urfjanising  Committee  m  Berlin  may  be  sent  to  them. 

The  Congress  will  be  opened  on  .June  2nd,  1903.  On 
1  Vednesday,  June  3rd,  Friday  the  5th,  and  Monday  the 
I  8th,  meetings  will  be  held  for  the  reading  and  discussion 
I  of  papers.  The  subjects  to  be  treated  are  classified  as 
}  follows  : — 

I.  Analytical    Chemistry.      Apparatus   and    Instru- 

meuts. 
II.  Chemical  Industry.     Inorganic  Products. 

III.  Metallurgy  and  Explosives. 

IV.  Chemical  Industry.     Organic  Products  : — 

Suhsectio7t  A. — Organic  Preparations,  including 
Tar  Products. 
,  Subsection  B. — Dyestuffs  and  their  Uses. 

"V.  Sugar  Industry. 
VI.  Fermentation  Industries  and  Starch  Manufacture. 
VII.  Chemistry  of  Agriculture. 

Till.  Hygiene.     Chemistry  of   Medicinal   and   Pharma- 
ceutical Products.     Foodstuffs. 
IX.  Photo-chemistry. 

X.  Electro-chemistry  and  Physical  Chemistry. 
XI.  Legal   and    Economic    Questions    connected   with 
Chemical  Industry. 

The  Verehi  Deutscher  Chemiker,  the  Deutscher  Bunsen- 

igeselhchaft  for  Applied  Chemical  Physics,  and  the   Vcrein 

deutscher  Zuckcrtechniker,  have  already  decided   to  hold 

ttheir  respective  annual  meetings  for    1903   in   connection 

with  the  Congress. 

An  executive  local  committee  will  make  arrangements  for 
the  entertainment  of  visitors  during  their  stay. 

As  formal  invitations  should  go  out,  at  the  latest,  this 
autumn,  applications  to  join  the  Congress,  accompanied  by 
i  remittance  of  1/.,  should  be  sent  in  to  the  General 
Secretary  without  delay. 

All  communications  and  questions,  so  far  as  they  cannot 
be  answered  by  the  various  organising  committees,  should 
be  addressed  to  the  Secretary  of  the  Congress,  Dr.  G. 
I'olvermachcr,  Charlottenburg,  Marchstrasse  No.  21.  The 
ormation  of  organising  committees  is  already  in  progress 
n  England,  Belgium,  Fraace,  Italy,  Portugal,  Switzerland, 
Jeryia,  and  Turkey. 


TECHNOLEXICON. 

The  Verein  Deutscher  Inqenieure  has  nndertaken  to 
produce  a  reliable  technical  dictionary  in  three  languages 
— English,  French,  and  German — and  has  asked  this  Society 
to  furnish  the  names  of  such  scientific  and  industrial  men 
as  are  willing  to  supply  the  technical  expressions  of  their 
own  special  branches  of  industry.  The  assistance  to  be 
rendered  must  be  gratuitous,  as  otherwise  the  expense 
would  be  prohibitive ;  but  no  money  is  asked  for  by  the 
German  Society,  though  it  has  already  spent  considerable 
sums  upon  the  work,  and  has  provided  an  editor.  Dr.  Hubert 
Jansen,  of  Berlin,  with  a  staff,  to  collate  the  materials 
supplied. 

The  Council  of  this  Society  agreed  to  co-operate  in 
the  work,  and  appointed  a  special  committee,  consist- 
ing of  the  President,  Hon.  Treasurer,  Drs.  Lewkowitsch, 
Kohn,  Messel,  Redwood,  and  Squire,  and  Messrs.  Beilby, 
Ilehner,  Newlands,  Reid,  and  Watson  Smith  to  decide 
upon  the  form  of  co-operation.  It  has  been  determined  to 
select  one  or  more  representatives  for  each  class  of  the 
Journal  and  Patent  Literature ;  and  the  committee  now 
asks  for  volunteers  to  undertake  a  class  or  division  of  a 
class.  To  those  who  intimate  their  wish  to  help,  full 
particulars  of  the  plan  of  the  work,  with  instructions  how 
to  proceed,  will  be  sent.  Offers  of  co-operation  should  be 
addressed  to  the  General  Secretary. 


^WTIONAL  PHYSICAL  LABORATORY. 
Mr.  R.  Forbes  Carpenter,  H.M.  Chief  Inspector  under 
the  Alkali  Acts,  has  been  nominated  by  the  Council  to 
represent  the  Society  on  the  Board  of  the  National  Physical 
Laboratory  in  succession  to  Mr.  George  Beilbj-,  whose  term 
of  office  has  expired. 


DURABILITY  OF  LEATHER  FOR 
BOOKBINDING. 
Mr.  Cyril  Davenport,  of  the  British  Museum,  will  read 
a  paper  before  the  Library  Association,  at  20,  Hanover 
Square,  W.,  on  Thursday,  December  18th  next,  at  8  p.m. 
This  paper  will  open  up  the  whole  questiou  of  library 
binding,  and  especially  the  quality  and  durability  of  leathers. 
Members  of  this  Society  interested  in  the  subject  of  leather 
are  invited  to  attend  and  take  part  in  the  discussion. 


2Li5t  of  iWrmbers  eicrtf^ 

24th  NOVEMBER  1902. 

Acker,  Chas.  E.,  Acker  Process  Co.,  Niagara  Falls,  N.Y., 

U.S.A.,  Manufacturer. 
Barnett,    Marcus  S.,   Colonial   Sugar  Refining   Co.,    Ltd., 

O'Connell    Street,     Sydney,   N.S.W.,      Sugar    Works 

Chemist. 
Behrend.  Dr.  Otto  F.,  Hammermill  Paper  Co.,  Erie,  Pa., 

U.S.A.,  Vice-President. 
Bek,  Lars   P.,  Colonial   Sugar  Refining  Co..  Ltd.,  Pyrmont 

Refinery,  Sydney,  N.S.W.,  Analytical  Chemist. 
Brownrigg,  Marcus   P.,  Colonial  Suear  Refining  Co.,  Ltd., 

O'Connell  Street.  Sydney,  N.S.W. ,  Analytical  Chemist. 
Buchanan,  Duncan  G.,  500,  Church  Street,  Toronto,  Canada, 

Chemist. 
Burk,  W.  E.,  Male  High   School,   Louisville,  Ky,,  U.S.A., 

Chemist  and  Teacher. 
Calm,  Chas.  E.,  190,  Michigan  Street,  Chicago,  111.,  U.S.A., 

Manufacturing  Chemist. 
Campbell,    Ashley,    Colonial    .Sugar    Refining    Co.,    Ltd., 

Pyrmont  Refinery,  Sydney,  N.S.W.,  Analytical  Chemist. 
Cook,  Chas.  N.,  Silver  Spring  Bleaching  and   Dyeing  Co., 

Providence,  B.I.,  U.S. .4.,  President. 
Crane,  Jasper  E.,  Arlington  Co.,  Arlington,  N.J.,  U.S.A., 

Chemist. 
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Crowell,  Ileury  H.,  Delewannu.  N.J.,  U.S.A.,  Dyer. 
Danziger,  Jos.   L.,   Columbia  Uoiversity,  New  York  City,   I 
if.S.A  ,  Aniilyiical  Chemist.  I 

Drake,  Bryant   S.,    I'eyton  Chemical  Co.,  Martinez,  Gal., 

U.S.A.,  Chemist. 
Duckworth,   Wm.  H.,  Fairlawn,    Iforthenden  Koad,  Sale,   | 

Cheshire,  Manufacturing  Chemist. 
Edwarilp,    H.    Leaicm,    19,    Park    Koad,    Toit    Sunlight, 

Cheshire,  Analyst. 
Kairweather,  Wall.  C,   C2,  St.    Vincent    Street,    Glasgow, 

Kcgineer. 
Trie.--,   Jno.   W.,   Winston,   Salem,   N.C.,    U.S.A.,    Cotton 

Maaufaeturer. 
George,  ^\'m.  K.,  80,  Glen  lload,  Toronto,  Canada,  Manu- 
facturer. I 
Giiniher,   \Vm.  J.  W., Colonial  Sugar  Refining   Co,  Ltd., 

O'Connell  Street,  Sydniy,  X.S.W.,  Inspector. 
Heike,  Budoiph   E.,   American    Sugar   Ketining  Co.,  P.O. 

Box  L,  Jersey  City,  X.J..  U.S.A.,  Chemist. 
Hollidav,  Lionel  15.,  Lunuclough  IIall,Huddersfield,Cheinical 

Manufacturer. 
Johnson,  Chas.  M.,  701,  Orchard  Street,  Avalon,  Allegheny 

Co.,  Pa.,  U.S.A.,  Chemist. 
Jones,  Edgar  S.,  Sulphide  Corporation,  Ltd.,  Cockle  Creek, 

X.S.W.,  Metallurgical  Chemist. 
Klip.stein,    Ernest  C,    116,  Prospect   Street,  East  Orange, 

X.J.,  U.S.A.,  Chemical  Manufacturer. 
Kohnstamui,  LothairS.,  133,  ]|;ast   71st   Street,  Xew   York 

City,  U.S.A.,  Chemist. 
Kottmanu,   Dr.  Gustav,   Colonial  Sugar  Refining  Co.,  Ltd., 
0"Connell  Street,  Sydney,  N.S.W.,  Analytical  Chemist. 
Lyle,  Robert  F.,  Berry   Yards  Sugar  Refinery,  Greenock, 

N.B,  Analytical  Chemist. 
Meckel,  Heinrich   A.,  c/o   D.   M.  Base   and  Co.,  Roaring 

Springs,  Pa.,  U.S.A.,  Chemist  and  Engineer. 
Mooney,    Luke,    36,    West    52nd    Street,    Bayonne,    N.J., 

U"S.A. 
Morison,  Jas.,  Colonial  Sugar  Refining  Co.,  Ltd.,  O'Connell 

Street,  Sydney,  N.S.W.,  Analytical  Chemist. 
Oglesby,  Win.  R.,  Wabash   Portland  Cement   Co.,  Stroh, 

La  Grange  Co.,  Ind.,  U.S..\.,  Chemist. 
Paquin,  Felix,  Memphis,  Tenu.,  U.S.A..  Chemist. 
Schwarz,    Gustav   A.,    63,  Wall  Street,   New   Y'ork   City, 

U.S.A.,  Manager  (Grasselli  Chemical  Co.). 
Scaert,  Edw.,  Colonial  Sugar  Retinmg  Co..  Ltd.,  O'Connell 

Street,  Sydney,  N.."^.W.,  Analytical  Chemist. 
Shepard,  Chas.  H.,  Chemical  Laboratory, Union  Iron  Works, 

San  Francisco,  Cal.,  U.S.A.,  Chemist. 
Smith,  Jno.,  Colonial  Sugar  Refining  (,'o.,  Ltd..  O'Connell 

Street,  Sydney,  N.S.W. 
Smoot,  Albert  M.,    1263,  Waverly  Place,  Elizabeth,  N.J., 

U.S.A.,  Analytical  Chemist. 
Sylow,  Paul  L.   P.  G.,   Korsijr,  Alexandra   Street,   Drum- 

raoync,  Sydney,  X.S.W.,  Analytical  Chemist. 
Tavlor,  Arthur  P.,  460,  Jarvis   Street,   Toronto,   Canada, 

Manufacturer. 
Taylor,  Edw.  R.,  Penn  Yan,  N.Y.,  U.S.A.,   Manufacturing 

Chemist. 
Taylor,  Tom,  jun.,  Durant,    Taylor,    and   Co.,    68,   Major 

Street,  Manchester,  Chemical  Merchant. 
Test,  Wm.  H.,  116,  Brown  Street,  Lafayette,  Ind.,   U.S.A., 

Assistant  Professor  of  Chemistry. 
Thomas,  Xehemiah  M.,  Colonial  Sugar  Refining  Co.,  Ltd., 

O'Connell  Street,  Sydney,  N.S.W. 
Thurlow,  Nathaniel,  Ampere  Electro-Chemical  Co.,  Niagara 

Falls,  N.Y.,  U.S.A.,  Chemist. 
Voiisek,  Dr.  Anton,  College  of  Pharmacy,  1 15-119,    West 

68th  Street,  New  Y'ork  City,  U.S.A.,  Instructor. 
"Walton,   Thos.   U.,   Colonial    Sugar    Refining   Co.,    Ltd., 
O'Connell  Street,  Sydney,  N.S.W.,  Analytical  Chemist. 
Wilder,   Salmon   W.,   jun.,   Merrimac    Chemical    Co.,    77, 

Broad  Street,  Boston,  Mass.,  U.S.A.,  Treasurer. 
Wiley,  Harvey  W.,   Bureau  of  Chemistry,  Department   of 
Agriculture,  \\ashiugton,  D.C.,U.S.  A.,  Chief  of  Bureau 
of  Chemistry. 
"Wilson,  Jno.  B.,  Mount  Morgan  Gold  Mining  Co.,  Mount 

Morgan,  Queensland,  Mining  Engineer. 
Y'ODtz,  Dr.  Lewis  A.,  Lawrence  University,  Appleton,  Wis., 
U.S..\.,  Professor  cf  Chemistry. 


Cbangrs  of  SlUlirfSS. 

When  notifying  new  addresses,  members  are  requested  to 
write  them  distinctly,  and  state  whether  they  are  temporary 
or  permanent.  Multiplication  of  addresses  is  also  to  be 
avoided  as  tending  to  create  confusion.  When  sending 
subscriptions,  the  use  of  the  form  attached  to  the  application 
helps  in  the  verification  of  addresees,  on  which  the  safe 
delivery  of  the  Journal  depends. 


Auchterlonie,   Wm.,  1  o   Paisley;    c/o   Clark  Thread    Co., 

Newark,  N.J.,  U.S.A.,  Dycworks  Manager. 
Dains,  H.  II..  l,o  Leeds:    c,o  P.  Macfadyen  and  Co.,  Win- 
chester House.  London,  E.C. 
Darby,   Jno.    H.,    lo    Pen-y-Garth ;    Brymbo    Hall,    near 

\\'rexham.  North  \\'ales. 
Dickson,  Jno.,  l/o  Glasgow;  Balderuock,  near  Glasgow. 
Domeier,  A.,  lo  Sydenham  ;  c  o  David  Thorn,  Domeier,  aod 

Co.,  Ltd.,  13,  St.  Mary-at-Hill,  London,  E.C. 
Duncan,  Jas.,  l/o   Mincing   Lane  ;    52,  Shakespeare  Street, 

Hove,  Sussex  ;  and  (Journals)  Hotel  Bristol,  San  Kemo, 

Italy. 
Ede,  H.    E.,  1  o   Sheffield;  (Journals)   c/o   0.   A.   Gibbes. 

English  Club,  Iquique,  Chile;  and  (subscriptions)   c/o 

Copaquire  Copper  Sulphate  Co.,  101,Leadcnhall  .Street, 

London,  E.C. 
Fuerst,  Dr.  Alex.  W.,  I/o  London  ;  retain  Journals. 
Haigh,    P.,   I/o   Longford ;    Edge    View,    Alderley  Edge, 

Cheshire. 
Jones,  G.  Cecil,  1  o  Bristol;- Wisteria  Cottage,  Manningtree, 

Essex. 
Mackenzie.  T.  E.,  l/o  Cardouald  ;  retain  Journals. 
Moriarly,  Jno.  J.,  l/o  Queen  Street  West ;  5,  D'Arcj  Street, 

Toronto,  Canada. 
Napier,  J.  W.,  1  o  Carnoustie;  Gas  Works,  Alloa,  N.B. 
Perkins,  T.  S.,1  o  Betteravia  :  retain  Journals. 
Pringsheim,  Dr.   H.  IL,  I  o  Harrison   Avenue  ;  c/o  .Solvay 

Process  Co.,  Syracuse,  N.Y.,  U.S.A. 
RatclifF,  Frank  D.,  l/o  Birmingham ;  The  Cottage,  Green 

Hill,  Bromsgrove. 
Rees,   Harald   B.,   lo  Asheville;  c  o  Harris-Rees  TanniDg 

Co.,  Sylva,  N.C.,  U.S.A. 
Ridding,  Howard  C,   1  o  Stoke-on-Trent ;  Redruth  School 

of  Mines,  Cornwall,  Principal. 
Robertson,  .\nd.  J.,  lo  Williamsburg  Avenue;  2914,  Eajt 

Main  Street,  Richmond.  Va.,  U.S.A. 
Russell,  Wm..  l/o  Denver;  33,  Bellevue  Crescent,  Ayr,  N.B. 
Taber,  G.  H..  l/o  Girard  .Avenue  ;  1840,  South  Bro.^ii  Street, 

Philadelphia,  Pa.,  U.S..\. 
Watson,   Jno.,  lo    Zululand;     Box    250,    Johannesburg, 

Transvaal,  South  Africa. 

CHANGE  OF  ADDEESS  EEQUIEED. 
Naet,  Dr.  E.,  l/o  9,  ilarket  Street,  Blackley,  Manchester. 

Bfatbs. 

Aikman,  Dr.  C.  M.,  of  Glasgow,  at  Edinburgh,  Nov.  14. 
Martin,  T.  Tremills,  44,  Stapleton  Hall  Road,  Stroud  Greec, 
London,  N. 


afberpool  ^fction. 


Meeting  held  on  Wednesday,  October  29M,  1902. 


CHAIRMAN'S  ADDRESS. 


TECHNICAL  TEACHING  IN  LANCASHIRE. 


Br  FBAKK  TATE. 


In  seeking  a  subject  for  an  address,  it  occurred  to  me  that 
it  might  not  be  altogether  out  of  place  to  bring  before  you 
some  of  the  efforts  that  have  been  made  in  recent  vears  in 
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Lancashire  to  provide  schools  for  the  study  of  science  and 
technology,  especially  chemistry,  and  the  allied  subjects, 
which  in  teaching  staff,  organisation,  buildings  and  equip- 
ment, are  more  worthy  of  a  country  of  great  iudustrie3  than 
those  it  possessed  in  the  past. 

Kecently,  in  public  addresses,  reports  of  committees,  and 
in  other  utterances,  England,  with  her  deficient  educational 
system,  her  inability  to  teach  or  appreciate  science  and 
technology,  h.as  been  held  up  to  our  pitying  gaze,  and  com- 
parisons with  more  fortunate  countries  have  been  drawn, 
which,  whilst  intended  to  excite  emulation,  not  infrequently 
have  produced  feelings  of  depression. 

Whilst  in  no  way  depreciating  the  necessity  and  aseful- 
ness  of  such  utterances,  I  think  that  we  are  entitled  some- 
times to  look  upon  the  other  side  of  the  picture,  and  see  if 
England  is  doing  anything  to  remedy  these  educational  ills, 
and  if  the  efforts  being  made  are  of  such  a  character  as  to 
bids  us  hope  that  we  are  distinctly  advancing,  although 
still  perhaps  very  far  behind. 

In  no  part  of  Eng'aud  has  the  necessity  for  improvement 
been  more  fully  realised  than  in  our  own  county  of  Lan- 
cashire, and  if  you  look  into  the  past  you  will  find  that 
Lancashire  has  been  alw.iys  to  the  front  in  providing,  as 
best  it  could,  some  educational  opportunities  outside  its 
ordinary  schools. 

If  you  inquire,  iu  Lancashire  towns,  as  to  the  history  of 
science  teaching,  you  w'U  again  and  again  be  told  that  what 
has  been  done  origin.ited  with  the  mechanics'  institutes 
working  in  connection  with  the  South  Kensington  Science 
and  Art  Department  and  the  City  and  Guilds  of  London 
Institute.  In  some  towns,  science  schools  and  classes  were 
managed  by  local  committees,  which  frequently  meant  the 
local  secretary  in  consultation  with  the  teachers. 

Public  funds,  beyond  the  grants  on  results  of  examination, 
were  not  available,  and  money  had  to  be  raised  by  subscrip- 
tion and  in  other  private  ways,  and,  considering  all  things, 
it  was,  generally  speaking,  most  handsomely  provided. 

Some  of  us  have  grateful  memories  of  those  old  science 
classes  ;  the  badly-lighted,  badly-ventilated,  badly-furnished 
class-rooms  :  the  poorly-equipped  lecture  taoles  ;  apparatus, 
in  many  cases,  most  crude  and  homely  :  Laboratories,  if  thev 
existed  at  all,  so  small,  so  incompletely  fitted,  that  we  wonder 
to-day  how  any  work  could  possibly  have  been  done  iu 
them  ;  and  yet  we  remember  that  those  were  the  days  of 
ready  subscribers,  enthusiastic  and  self-denying  teachers, 
ardent  students,  and  not  bad  results.  I  speak  of  10,  20,  or 
25  years  ago,  but  I  think  I  am  right  in  saying  that  more 
than  one  or  two  are  present  to-night  w  ho  owe  (and  are  proud 
to  confess  it )  very  much  to  the  humble  efforts  of  those 
bygone  science  classes. 

It  must  not  be  supposed,  from  what  1  have  said,  that 
there  were  not  a  few  well-equipped  science  schools.  As 
we  judged  of  things  then,  some  model  lecture  rooms 
and  laboratories  were  to  be  found,  but,  measured  by  the 
standards  of  to-day,  even  these  would  be  considered  poor 
indeed. 

Because  I  say  little  to-night  of  the  two  great  Victoria 
University  Colleges  in  Manchester  and  Liverpool,  I  am  not 
forgetful  of  them  as  factors  of  the  very  highest  importance 
in  technical  teaching.  I  need  hardly  tell  you  here  that  both 
colleges  have  such  splendid  records  of  work  doae  in  their 
chemical  and  engineering  and  other  departments  as  to  require 
no  words  of  mine  to  recall  them,  and  they  have  given  and  are 
giving  to  the  universities  and  schools  throughout  the  land 
professors  and  teachers  at  a  time  when  the  supply  of  men 
of  the  highest  character  and  attainments  are  needed.  And 
not  only  as  teachers  are  the  old  students  known.  Some  of 
our  best  chemists  and  leaders  in  chemical  industries  have 
come  from  the  two  colleges.  Had  I  time  I  should  very- 
much  like  to  have  attempted  some  description  of  the 
colleges,  but  1  have  found  that  an  impossibility,  and  have 
had  to  devote  m\  self  entirely  to  the  more  recent  develop- 
ments in  the  technical  schools  of  our  county. 

When  I  decided  on  gathering  some  information  as  to  the 
teaching  of  technology  la  Lancashire  to-day,  I  entered  upon 
the  work  with  a  light  heart,  which  has  daily  become 
heavier,  as  I  realised  how  very  impossible  it  was  to  do 
anything  but  scantiest  justice  to  such  a  theme. 


I  recently  sent  out  letters  to  directors  and  secretaries 
of  technical  schools,  asking  for  certain  information,  and  in 
nearly  every  ins'tance  I  received  a  reply,  with  reports  and 
prospectuses,  and  in  several  instances  excellent  photo- 
graphs. Jlanj'  of  these  letters  are  of  great  interest,  and  I 
wish  it  were  in  my  power  to  put  before  you  to-night  even 
a  considerable  fraction  of  the  mass  of  material  I  have  accu- 
mulated through  the  courtesy  of  the  gentlemen  to  whom 
I  wrote,  but  nearly  everywhere  it  appears  that  science 
classes,  such  as  I  have  referred  to,  have  sprung  from  a 
mechanics  institute  or  some  such  institution,  have  worked 
on  for  some  years,  and,  in  many  cases,  they  have  gradually 
developed  into  a  more  highly  organised  technical  school. 
Then  came  the  passage  of  the  Acts  of  lS8y-9o,  which  put 
at  the  disposal  of  the  county  and  county  borongh  authorities 
large  snms  of  money,  which  have  been  largely  used  to  place 
technical  teaching  in  an  entirely  different  position  to  that 
which  it  held  before. 

At  once  highly  qualified  directors  and  organisers  of 
technical  instruction  were  appoint— i  in  nearly  every  borough, 
and  the  county  council  appointed  a  director  of  education, 
with  his  headquarters  at  Preston,  whose  duties  lie  more 
especially  with  the  20  non-county  boroughs,  the  99  urban 
districts,  and  the  2.5  rural  electoral  divisions  :  so  that,  at  the 
present  time,  there  is  scarcely  a  spot  iu  the  ciunty,  however 
obscure,  that  is  not  prepared  to  offer  instruction  in  some 
subject  at  a  merely  nominal  fee. 

I  do  not  propose  this  evening  to  weary  you  with  statistics, 
not  because  1  have  none,  for  1  can  assure  you  I  have 
collected  such  a  mass  that  1  have  abandoned  any  attempt  to 
tabulate  them  in  such  a  form  as  w,)uld  be  tolerabie  to  you. 
Xor  do  I  wish  to  criticise  some  of  the  well-meant,  though 
at  times  ill-judged,  efforts  which  we  meet  with  in  some  of 
the  rural  districts.  These  will  bear  some  good  fruit  sooner 
or  later,  and  they  always  provide  work  for  id!?  hands 
to  do. 

I  wish  more  pnrticiilarly  to  call  your  attention  to  the 
really  splendid  advances  which  have  been  made  in  our  large 
cities  and  towns  in  providing  schools  and  equipments,  and 
to  take  a  few  of  these  as  illustrations  of  what  Lancashire 
has  done  and  is  doing  for  the  promotion  of  technical 
teaching ;  and  I  thiun  I  shall  be  Me  to  sh^w  yoa  that  our 
schools  are  equal  to  anything  in  tliis  country,  and  in  a  few 
instances,  at  least,  rival  some  of  the  greatest  schools  of 
Europe  and  America. 

Amongst  these  1  would  mention  the  H.arris  Institute, 
Preston,  the  schools  of  the  county  boroughs  of  Liverpool, 
Manchester,  Salferd,  Bolton,  bury,  Rochdale,  Oldham, 
Blackburn,  Burnley,  Bootle,  Wigau,  and  the  towns  of 
Barwen,  Lancaster,  and  Widnes. 

In  the  boroughs  and  towns  I  have  mentioned,  the  question 
of  technical  education  has  received  very  careful  consider- 
ation, and  in  some  notable  cases  representatives  or  local 
committees  have  visited  and  studied  the  best  schools  of 
England  and  the  Continent,  and  produced  reports  of  the 
greatest  value,  not  only  to  their  own  municipalities,  but  to 
others  as  well.  An  excellent  example  of  this  is  the  Report 
of  the  sub-committee  appointed  by  the  Technical  Instruction 
Committee  of  Bolton  in  1900.  This  sub-committee  visited 
some  40  of  the  English  and  Continental  schools,  including 
23  schools  in  Germany.  France,  and  Switzerland.  The 
Keport,  which  is  beautifully  printed  and  illustrated,  runs  to 
over  200  pages,  and  is  well  worth  possessing  by  anyone 
interested  in  education. 

The  outcome  of  such  investigations  by  the  various  autho- 
rities has  been  the  expenditure  of  vast  sums  of  money  on 
new  schools,  or  extension  and  improvement  of  old  ones. 
I  may  here  refer  to  a  few  figures  of  this  expenditure. 

£ 
Liverpool  Central  Technical  School 
and  addition  to  museum  about    130,000 

Of  which  the  cost  of  the  Central 
Technical  School  was  _  70,000 

Walton  School 10.000 

Wavertree  „    ,.  6,000 

The  domestic  and  art  schools  and  several  other  branches 
are  not  included  in  the  above. 
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£ 
BooHe  (adjoinini?  Liverpool ) about     25,000 

Birkenhead  (on  Ihe  Cheshire  side  of 
Iheriver) „  12,000 

■\Vallascv  (on  the  Cheshire  side  of 
tbe  river) „  6,000 

Manchester  (new  school) „        3f)0,000 

Salford  (adjoining  Manchester) ^  loo.OOO  *" 

Jiolton  (new  school  being  erected)  .       ,.  75,000 

St.  Helen's  (Sir  David  f  buildings  „  24.000 

Gamble  Institute)  ..Uand „  0,000 

llorwich  (engineering  head- 
quarters of  ttie  Lancashire  and 
Yorkshire  Railway) „  24,000 

Jiury 22,000 

Widnes  „  14,500 

In  several  instances  privaie  munificence  has  come  to  the 
aid  of  municipal  efforts,  and  the  Liverpool  section  feel 
peculiar  pride  in  the  great  work  of  one  of  its  members, 
Sir  David  Gamble,  at  tSt.  Helen's. 

These  .ire,  ot  course,  only  a  few  of  the  Lancashire  towns 
where  large  sums  of  monov  have  been  spent  on  technical 
■schools.  The  schools  are  very  fine  buildings,  some  of  them 
palaces,  containinij  large  well-fitted  lecture  rooms  for 
different  departments,  chemical,  phjsieal,  and  other  labora- 
tories, worksliops  for  handicrafts,  and  several  of  the  more 
important  have  modfrl  factories  furnished  with  complete 
sets  of  m.achinery  and  plant  on  an  actual  manufacturing 
scale  for  the  study  of  the  leading  industries  of  the  districts. 
Such  schools  are  those  of  Manchester,  Liverpool,  Salford, 
Oldham,  IJoIton,  Wigan. 

Liverpuol. — This  school  was  opened  about  a  year  ago  by 
the  Duke  of  Devonshire,  the  uppermost  portion  of  the 
building  being  designed  for  an  extension  of  the  museum 
which  adjoins.  The  site  comprises  2,0i)0  sq.  yd.s.  The 
technical  school  occupies  three  floors,  and  contains  olfices, 
lecture  and  examination  hall  (capable  of  sealing  .OOO 
persons),  machine-drawing  room,  physics  lecture-room, 
navigation  and  nautical  department,  lecture  rooms  for 
building-  construction,  mathematics,  &c. 

The  basement  floor  coLtaius  large  and  splendidly  fitted 
workshops  and  laboratories  for  mechanical  engineering, 
electrical  engineering,  physical  laboratories,  workshops  for 
plumbing,  metal-plate  work,  lithography,  bookbinding,  house- 
painting,  typography,  carpentry,  brickwork,  masonry,  &c. 

On  the  highest  floor  of  the  school  is  the  very  spacious, 
•well  designed,  elaborately  equipped,  beautifully  lighted  and 
■ventilated  chemical  laboratory,  with  bench  space  for  50 
students,  and  the  chemical  lecture  room  and  balance  and 
preparation  room  all  elo^e  at  hand. 

St.  Helen  s. — The  Sir  David  Gamble  Institute  at  St.  Helen's 
is  four  storeys  high,  and  stands  on  I, .500  sq.  yds.  of  laud. 
It  consists  of  a  basement,  ground  floors,  first  and  .second 
floors.  The  basement  and  first  and  second  floors  are  used 
for  techijical  teaching  and  the  ground  floor  as  a  library  and 
rcadiug  room.  Besides  several  class  rooms  the  technical 
departments  include  a  metallurgical  laboratory,  engineering 
workshop,  plumbing  shop,  manual  instruction  and  wood- 
working shop,  physical  lecture  room  and  laboratory, 
drawing  office,  and  cookery  and  laundry  rooms.  The 
chemical  department  includes  a  lecture  room  wiih  accommo- 
dation for  UO  students,  a  chemical  laboratory  (68  ft.  by  32  ft.) 
for  60  workers,  a  combustion  room  and  balance  rooms. 

Salford. — The  Koyal  Technical  Institute,  Salford,  was 
opened  in  lS9fi.  The  total  cost  of  the  building  was  61,000/., 
and  the  furnishing  and  equipment  cost  over  20,000/., 
making  a  total  of  81,000/.  in  the  first  instance,  which  has 
been  very  largely  added  to  since.  The  building  is  situated 
in  the  open  space  of  I'eei  Park.  It  is  about  311  ft.  in 
length  and  the  greatest  height  over  luo  ft.  The  chief 
features  of  the  iuterior  are  the  great  hall  with  organ,  and 
accommodation  for  nearly  700  people.  The  institute  itself 
provides  accommodation  for  2,500  students.  Its  chief 
departments  are  those  of  physics,  electrical  ergineering, 
mechanical  cngineeriDg,  chemistry,  dyeing  and  cahco- 
printing,  building  trades,  spinning  and  weaving,  art 
department,  domestic  department.     The  chemistry  depart- 


ment consists  of  a  large  lecture  theatre,  a  large  laboratory 
with  accommodation  for  80  students,  and  another  laboratory 
for  advanced  and  research  work,  a  balance  room,  and  a  ".ss- 
analysis  room.  The  dyeing  and  calico-printing  department 
so  closely  allied  to  chemistry,  consists  of  a  lecture  theatre, 
large  experimental  dye-house,  calico-printing  laboratory, 
&c.  The  dye-house  wdl  accommodate  :!0  students.  Under 
the  dye-house  is  the  calico-printing  laboratory  with  the 
latest-designed  machinery  electrically  driven. 

Manchester. — Magnificient  as  is  the  .Salford  School,  the 
new  school  at  Manchester,  opened  recently  by  Mr.  Balfour, 
is  still  more  so. 

It  is  fully  described  in  the  address  given  by  ilr. 
Levinstein  as  chairman  of  the  Manchester  Section  (this 
Journal,  I;!?"). 

It  has  been  a  great  pleasure  to  me  recently  to  visit  a 
few  of  the  schools,  and  I  would  like  here  to  record  my 
gratitude  to  those  gentlemen  who  have  sacrificed  much  time 
and  patience  in  takinir  me  through  them.  I  have  visited  the 
schools  at  Liverpool,  Bootle.  Bolton.  Manchester,  and 
Salford,  and  I  would  siiy  to  those  of  you  who  have  not  yet 
seen  such  schools,  especially  the  larger  ones,  visit  them  by  all 
means,  and  satisfy  yourselves  as  to  what  has  been  done  ixnd 
what  is  being  done,  and  many  of  you  will  be  very  greatly  and 
pleasantly  surprised,  and  encouraged  to  hope  that  Lianca- 
shire,  at  any  rate,  is  awakening  to  the  importance  of 
technical  teaching. 

Keverting  to  the  schools  and  the  subjects  taught,  and  the 
methods  of  teaching  adopted,  these  of  course  vary  very 
considerably  according  to  local  needs.  Most  of  the  schools, 
however,  have  adopted  well  thought  out  courses  of  instruc- 
tion, and  in  some  schools,  there  are  day  courses  as  well 
as  evening  courses,  in  others  the  work  is  in  the  evening 
only. 

To  take  one  or  two  instances  :  Liverpool,  as  well  as 
many  of  the  larger  towns,  has  not  only  its  central  school, 
but  many  branch  schools,  and  it  is  pre]iarcd  to  deal  with 
systematic  courses  of  study,  in  each  case  extending  over 
four  years,  for  (1)  building  trade  studi-nts,  (2)  engineering 
students,  (3)  metal-plate  trade  students,  (4)  priming  and 
bookbinding  students,  and  a  course  to  assist  such  trades  as 
tailors,  millers,  watch  and  clock  makers,  &.c.  And  besides 
these  there  are  several  preparatory  courses,  these  being 
more  generally  arranged  lor  at  the  branch  schools.  In 
looking  through  the  prospectus,  one  j)oiut  struck  me  as 
uufortunate,  and  that  was,  that  almost  \\  ithoul  exoeplioo, 
the  classes  were  evening  classes,  and  courses  for  day 
students  were  almost  absent.  No  doubt  this  apparent 
defect  will  be  remedied  before  long.  Probably  there  are 
some  peculiar  local  difiiculties  to  overcome,  but  in  m.any  of 
the  schools  in  other  parts  of  the  county,  day  courses  are 
carried  ou  with  a  good  attendance  and  very  satisfactory 
results,  notably  at  JIanehester,  Salford.  and  Bolton. 

Time  will  not  permit  me  to  go  into  the  details  of  other 
syllabuses,  but  I  would  like  to  mention  that  at  Manchester, 
for  instance,  a  pieparatory  course  for  day  students  is 
arranged  for  those  not  less  than  fifteen  years  of  age,  who 
are  able  to  pass  the  entrance  examination,  and  the  subjects 
of  the  course  include  English,  German,  mathematics, 
science,  geometrical,  freehand  atid  model  drawing,  and 
manual  training.  After  this  course,  which  covers  at  least 
one  year,  the  s'udent  in  chomi.stry  may  take  up  (1 )  general 
lecbuical  chemistry,  (2)  dyeing,  (3)  papcr-manulticture, 
(4)  brewing,  (J)  metallurgy.  Kach  of  these  courso 
extends  over  three  years. 

It  is  interesting  to  note  the  fees.  The  fees  for  each 
course,  chemical,  engineering,  &c.,  are  fifteen  guineas  for 
each  complete  session. 

It  is  also  interesting  to  note  the  following  special  courses, 
chiefly  in  the  evenings,  of  interest  to  chemists.  Technical 
gas  analysisrcheniical  engineering,  chemistry  for  engineers, 
chemistry  lor  budders,  photography  for  engineers,  micro- 
scopic research. 

Amongst  the  subjects  taught  in  connection  with  the  City 
and  Guilds  of  London  Institute  are  brewing,  coal-tar 
products,  oils  and  fats,  gas-m:'-nufacture,  iron  and  steel 
manufacture,  paper-manufacture,  bleaching  and  dyeing,  &c. 
Salford  has  also  excellently  airanged  day  and  evening 
courses  on   similar  lines  to  those  of  Manchester,  and  several 
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of  the  other  large  schools  in  the  mannfacturing  districts  are 
offering  very  great  facilities  to  the  young  student. 

Xow  it  will  be  very  reasonably  asked,  with  all  this 
expenditure,  with  all  these  facilities  for  students,  what  are 
the  results  ?  On  the  whole,  I  gather  from  the  reports  and 
from  letters  I  have  received,  the  results  are  good,  in  some 
instances  very  good.  But  are  they  as  satisfactory  as  they 
might  be  ?  As  far  as  I  can  see,  I  think  all  are  agreed  that 
they  are  not,  and  if  it  were  not  for  that  "  statesmanlike 
confidence  in  the  future  "  which  a  Manchester  paper  spoke 
of  recently,  one  would  be  tempted  to  say  that  perhaps 
money  and  efforts  had  been  somewhat  wasted.  Kiit  these 
efforts  are  for  to-morrow  as  well  as  to-day,  and  the  fact 
that  the  efforts  have  been  made  and  are  receiving  approval 
in  the  highest  quarters,  marks  a  great  advance,  ilanchester 
has  added  one  more  to  her  educational  triumphs,  inasmuch 
as  she  has  produced  what  a  few  years  ago  would  have  been 
a  remarkable  phenomenon — a  Prime  ilinister  who  thinks 
the  opening  of  a  technical  school  sufficiently  important  to 
«laim  his  attention. 

Some  of  the  difficulties  that  stand  in  the  way  are  the 
need  of  secondary  education,  the  need  of  co-ordiuation  in 
education,  the  apathj'  of  parents  and  students,  and  the  even 
more  serious  apathy  of  many  employers.  Everyone  has 
heard  and  read  very  much  on  the  question  of  the  needs  of 
secondary  education,  the  necessity  is  everywhere  recognised, 
and  the  long-waited-for  impatiently  expected. 

As  to  co-ordination,  Mr.  Balfour  said  the  other  day, 
■"Our  education  is  and  must  be  an  organic  whole,  nnd  it  is 
perfectly  vain  to  spend  vast  sums  on  buildings  and  equip- 
ments, unless  tiie  students  who  come  to  this  place  come 
adequately  prepared."  A  scheme  is  needed  that  can  make 
the  most  of  the  elementary  school,  the  secondary  school, 
ihe  technical  school,  and  the  university.  There  must  be 
no  competition.  With  such  a  scheme,  workable  in  other 
countries,  the  efforts  that  have  been  made  will  bear  fruit. 
For  the  quick  coming  of  such  a  boon  we  all  pray,  but 
meanwhile  sectarians  of  many  creeds,  and  politicians  of 
many  colours,  are  busy  grinding  their  own  axes  and 
block  the  way. 

As  to  the  apathy  of  parents,  it  is  only  too  evident. 
Although  the  schools  have  large  attendances,  yet  if  we 
compare  these  with  the  populations  in  which  the  schools 
are  situated,  am!  what  the  attendance  should  be  if  parents 
reahsed  what  they  owed  to  their  children,  and  what 
astounding  opportunities  were  at  their  doors  which  they 
could  grasp  for  a  most  trifling  expenditure,  they  are 
ridiculously  small.  Thousands  who  can  afford  to  do 
otherwise,  take  their  children  from  school  and  send  them 
to  work  as  half-timers,  or  very  junior  full-timers,  and  so 
rob  them  of  the  golden  opportunities  that  cannot  be 
appreciated  without  the  necessary  elementary  knowledge. 

Employers,  too,  might  do  much  more  to  encourage  the 
schools  in  mauj-  ways  than  they  do.  I  am  aware  that  in  a 
great  many  cases  employees  are  encouraged  by  part 
payment  of  fees  and  other  ways  to  attend  and  be  successful 
students.  Some  employers  give  a  preference,  and  let  it  be 
known,  to  boys  who  have  passed  through  a  technical  course 
in  a  school,  and  many  secretaries  have  been  able  to  refer 
to  these  matters  with  satisfaction,  but  nearly  all  say  and 
feel  that  manufacturers  and  employers  could,  if  they  fully 
^.realised  all  it  meant,  do  much  more  than  they  do  at 
I  ^present. 

I  have  been  very  much  struck  by  some  portions  of  the 

'  Beport  of  the  City  and  Guilds  of  London  Institute  for  1900 

■■(the  Report  for  last  year  is  not  yet  issued;.     As  you  are  all 

aware,  this   institute  carries  out   examinations   in   various 

technical  subjects  every  spring,  and  it  is  necessary  for  every 

student,  if  he   is  to   be   successful,    to   hold  certificates  of 

■  certain  science  subjects,  allied  to  his  technical  subject.     It 

1  always  seemed   to  me  to  be  a  most  excellent  scheme 

tfor  the  encouragement  of  workers  in  factories,  who  have 

'  ■sufficient  general  education,  and  there  shoul!;  be  very  many 

nowadays,  to   get  a  really   good   insight   into   their   daily 

■work.     It    should    be    the    verj-   thing    for   employers   to 

«DC0urage  in  every  possible  way. 

What  do  we  find  ?     In  the  whole  of  England  and  Wales 
a   70    subjects.   31,227    students   attended   classes,    13,426 


students  were  examined,   7,499   passed.     Let  us  look  a 
some  of  the  subjects  bearing  on  chemical  industry  : — 

Salt  manufacture,  no  candidates. 

Alkali  manufacture,  21  candidates,  of  whom  38"  1   per 

cent.  fail. 
Soap  manufacture,  3  candidates,  of  whom  one  sits  for 

honours  and  fails,  and  the  other   two  take  second 

classes  in  the  ordinary. 
Brewing,  49  candidates. 
Coal  tar  products,  20  candidates. 
Sugar  manufacture,  no  candidates. 
Oils  and  fats,  including  candles,  11  candidates. 
Gas  manufacture,  184  candidates. 
Iron  and  steel,  131  candidates. 
Tanning,  24  candidates. 
Paper,  70  candidates. 

The  subjects  which  do  best  are  cotton  spinning  and 
weaving,  with  1,031  and  1,106  candidates  respectively,  and 
for  these  some  of  the  spiendidly-furuished  schools  I  have 
described  to-night  have  to  be  thanked. 

But  some  of  these  results  are  deplorable  indeed,  and,  to 
me,  quite  unaccountable. 

Schools,  schemes  of  examination,  scholarships,  prizes, 
are  all  prepared,  but  the  student  lingers. 

Is  it  not  our  duty  as  individuals,  and  as  members  of  this 
Society,  to  see  how  far  we  can  alter  this  state  of  things  ? 
Can  we  not,  in  season  and  out  of  season,  preach  the  gospel 
of  technology  ? 


ilonDon  ^rrti'on. 


Meeting  held  on  Monday,  November  3rd,  1902. 


MR.    WiLTEK    F.    KEID    Uf    THE   CHAIB. 


The  CuAlRMAX,  in  opening  the  proceedings  of  the 
session,  thanked  the  members  for  placing  him  in  the 
position  which  ho  had  the  honour  to  occupy,  and  announced 
that  the  committee  had  elected  Mr.  A.  Gordon  Salamon  as 
vice-chairman. 

INTERNATIONAL  CONGRESS  OF  APPLIED 
CHEMISTKY. 

The  CHAiEJiix  also  called  the  attention  of  members  to 
the  fact  that  the  International  Congress  of  Applied 
Chemistry  would  meet  in  Berlin  next  Whitsuntide.  On 
two  former  occasions  the  Society  had  been  represented  at 
the  Congress,  but  though  the  quality  of  the  representation 
had  been  excellent  the  quantity  was  rather  deficient,  and 
the  Council  would  therefore  be  glad  if  those  who  might  be 
able  to  attend  would  send  their  names  to  the  General 
Secretary.  He  hoped  everybody  who  could  would  go, 
and,  if  possible,  read  a  paper.  The  (juestion  of  language 
would  be  no  obstacle,  because  most  of  their  German 
colleagues  understood  English,  and  papers  might  be  read  in 
either  German,  French,  or  English.  There  was  a  committee 
there,  and  he  was  quite  certain  that  everyone  who  went 
would  be  most  cordially  welcomed.  Eroai  personal  ex- 
perience he  could  assure  them  that  Berlin  was  a  city  well 
worth  visiting. 

EXPERIMENTrf  ON  THE  CHEMICAL  BEHAVIOUR 
OF  GUTTA-PERCHA. 

BT    SIR   WILLIAM   RAMSAY,    K.C.B.,    F.R.S.,     MISS    HAERIETTE 
CHICK,  B.Sc,  AXD    FRANK    COLLIXGRIDGE,  S.SC,  F.I.C. 

We  feel  that  we  owe  the  Society  an  excuse  for  bringing 
before  it  an  account  of  experiments  which  have  no  claim  to 
be   regarded  as  anything   but  preliminary.     Nevertheless, 
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they  have  occupied  a  long  time  in  the  makin/r.  The  fact  is 
that  the  subject  is  a  very  ditlicult  one ;  and  we  think  that 
■we  may  claim  to  have  shown,  at  least  to  some  extent,  the 
manner  in  which  the  problem  of  the  determination  of  the 
constitution  of  gutta-percha  is  to  be  attacked.  The  gums 
and  resins,  of  which  gutta  percha  may  be  taken  as  an 
example,  are  among  the  last  of  the  great  groups  of  natural 
products  of  wliich  the  constitution  still  remains  obscure  ; 
the  sugars,  the  uric  acid  produ':t5,  the  natural  alkaloids,  and 
recently  the  starches  and  albumens,  have  been,  one  after 
another,  more  or  less  elucidated  ;  and  it  is  now  time  that, 
both  for  scientific  and  commercial  reasons,  bodies  belonging 
to  the  class  of  gutia-percba  and  india-rubbtr  should  be 
brought  uuder  the  domain  of  structural  chemistry. 

Gutta-percha  has  been  known  in  England  since  i843.  Its 
existence  was  indicated  by  I\Ir.  William  Monlgomerie,  at 
that  time  Assistant  Surgeon  to  the  Kesidency  of  Singapore, 
in  183'2;  and  to  him,  and  to  Sir  Jofe  D'Almeida,  its  intro- 
duction into  England  is  due.  Since  1S44  it  has  been  an 
article  of  commerce.  But  our  knowledge  of  the  chemistrv 
of  gutta-percha  has  not  kept  pace  with  its  industrial 
applications.  It  has  been  investigated  by  I'ayen  (Comptes 
Kend.,  35,  JOO),  by  Oudemans  (Kep.'  Chim.  Appl.,  1, 
4.';5), by  Greville  Williams  (J.  Chem.  Soc,  15,  1-24),  and  in 
part  by  A.  W.  Hotinann  {ibul.,  13,  87).  by  Berthelot  (Bull. 
Soc.  Chim.,  11,  33),  and  by  \V.  A.  Miller  (J.  Chem  Soc, 
3,  [2],  273).  It  will  be  of  service  to  give  here  a  brief 
sketch  of  these  researches. 

Payen,  who  first  investigated  gutta,  believed  that  he  had 
separated  the  crude  natural  product  into  three  portions,  one 
free  from  oxygen,  to  which  he  reserved  the  name  "  gutta  "  ; 
another  portion  was  crystalline,  though  resinous,  and  to  it 
he  gave  the  name  "  albane " ;  a  third  non-crystalline 
portion  was  termed  "  fiuavile."  To  isolate  these  portions 
the  crude  gutta  was  dissolved  in  carbon  disulphide,  and  the 
filtered  solution  left  to  evaporate  in  the  air.  The  plates  of 
purified  material,  after  being  dried,  were  treated  with  cold 
alcohol,  to  dissolve  the  fluavile,  and  afterwards  with  boiling 
alcohol,  in  which  the  albane  is  soluble.  The  pure  gutta 
remained  undissolved. 

Fluavile  is  a  yellowish  resin,  semi-transparent,  somewhat 
heavier  than  wat^r,  hard  and  brittle.  It  softens  abont  .'in" 
(at  4-2",  .according  to  Oudemans),  and  is  completely  liquid  at 
100°  to  110°;  at  a  higher  temperature  it  decomposes  into 
resins.  It  dissolves  in  cohl  alcohol,  ether,  benzene,  turpen- 
tine, carbon  disulphide,  and  chloroform.  Its  composition, 
according  to  Oudemans,  is:  — 


I. 

11. 

CjoHsjO. 

Carbon 

HydroKen 

Oxygen  

f3-3C 

11-17 

5-47 

83 -5-3 
11-42 

5-on 

83-33 

n-ii 

5 -6.1 

lOO-Ol) 

100-00 

99-99 

Albane  is  a  white  crystalline  resin,  heavier  than  water, 
melting  at  160°  (140°,  according  to  Oudemans),  unattacked 
by  hydrochloric  acid,  soluble  in  benzene,  turpentine, 
carbon  disulphide,  chloroform,  and  boiling  alcohol;  whilst 
cold  alcohol  dissolves  ij-1  parts  per  100  of  albane,  boiling 
alcohol  dissolves  54  parts.  It  crystallises  from  these 
solvents  on  cooling.  ()udcmans'  analysis  of  aioane  is  as 
follows  : — 


I. 

II. 

CjoHasOj. 

Carbon 

78  87 
1(1-68 
ll)-55 

78  93 
lO-Jl 
10-74 

78-94 
10-6-2 
10-52 

U  vdi'OKen 

Osygen   

100  00 

100-00 

99-98 

When  dried  at  130°  it  gives  figures  corresponding  to  the 
formula  CooHjjO. 

Oudemans  gives  the  formula  of  pure  gutta  a«  C5IJ,,  or 
rather  C„oU.„  ;  his  conclu.sion  is  deduced  from  the  following 
analyses. 


I. 

H. 

III. 

CsH,. 

r- 

Carbon 

Hydrogen  ... 

87-61 
11-79 

88-10 

ii-;7 

88-29 

12-110 

88-23 
ir7(i 

83-38- 
11-6* 

99-43 

99-87 

100-29 

99-99 

100-00 

When  heated  to  280°  with  concentrated  hydriodic  acid» 
P.erthelot  found  guttA  to  yield  a  hydrocarbon  of  the 
paraffin  series,  boiling  at  a  very  higii  temperature.  Miller, 
from  his  .analyses,  concluded  that  the  formula  of  gutta  was 

Inl895,O.Oesterle(Arch.derPharm..230,  (;41)published- 
some  results  obtained  with  crude  gutta.  After  purifying  it 
from  albane  and  fluavile  by  extraction  with  boiling  alcohol,, 
he  dissolved  the  residue  in  chloroform,  and  mixed  the 
solution  with  alcohol ;  gutta  was  precipitated,  along  with  a 
stringy  sub.stance,  to  which  he  gave  the  Lame  "  gnttan"j 
he  states  that  it  is  unstable,  for  on  dissolving  it  repeatedly 
in  chloroform,  and  precipitating  with  alcohol,  it  is  gradually 
converted  into  gutta.  This  is  curious,  for  he  found  gtittau 
to  contain  oxygen,  and  the  process  of  couvertion  into  gutta 
is  not  one  which  can  be  imagined  to  reduce  it.  Albane,  to 
which  Oesterle  gives  the  formula  C..ii1Im(  ).,,  melts,  according 
to  him, at  165".  When  heated  iu  a  sealed  tube  for  24  hours 
with  alcoholic  potash  to  150°,  it  yields  a  hydrocarbon 
"  albene,"  to  which  he  does  not  ascribe  a  formula.  He 
foimd  fluavile  to  be  a  biittle  amorphous  re?iu,  melting  at 
82°  to  85°. 

The  products  of  distillation  of  gutta,  according  to- 
Greville  Williams,  are  isopreue,  C^Hs,  caoutchene,  CigHi^ 
and  a  less  volatile  hydrocarbon. 

JS.rpirimental. — It  was  thought  advisable  to  repeat  the 
work  of  Oudemans,  which  led  bim  to  ascribe  the  formula 
C|||H|(;  to  gutta.  For  this  purpose,  we  procui-ed  a  piece  of 
the  best  commercial  gutta  ;  aud  in  order  to  purify  it  from 
the  accomjianying  resins,  the  following  procedure  waft 
adopted.  It  was  first  dissolved  in  toluene,  and  the  solution 
was  allowed  to  settle  ;  it  was  then  carefully  decanted  from 
the  residue,  and  the  gutta  finally  pricipitated  by  adding 
acetone.  The  resin  albane  and  fluavile  are  completely 
soluble  in  acetone  and  toluene. 

This  treatment  was  repeated  five  times ;  even  then  the 
gutta  was  brownish  in  colour,  and  lelt  some  ash  on  ignition. 
The  inorganic  impurities  were  removed  by  dissolving  the 
gutta  iu  dry  chloroform,  and  filtering  the  solution  into 
absolute  alcohol  ;  the  gutta  then  came  down  as  a  snow- 
white  mass.  This  was  well  washed,  dried,  ami  analysedj 
0-1057  grm.  yielded  0-5414  grin.  01  CO..,  aud  0-1768  grm. 
ofH„0. 


li 


Composition. 

Found. 

Calculated  for 

CioHic. 

CmHsj.- 

Carbon  

88-31 
11-75 

83-23 
11-77 

f8-S3 
11-68 

100  06 

i9-99 

100-00 

It  should  be  mentioned  that  it  is  a  well-known  fact  that 
gutta  is  easily  attacked  by  oxygen  ;  in  the  precipitated 
form  it  w;is  found  to  oxidise  with  extreme  readiness,  and 
it  was  a  very  difficult  task  to  prepare  a  pure  sample 
without  oxidation  taking  place.  The  sample,  the  analysis 
of  which  is  given  above,  was  prepared  only  after  a  number 
of  unsuccessful  attempts. 

Concerning  the  actual  formula  of  gutta,  nothing  can  be 
said;  its  percentage  composition  bus  iiKvays  been  taken  to 
correspond  with  the  formula  C^U, ;  but  as  will  afterwands 
be  seen,  its  oxidation-product,  albane,  undoubtedly  con- 
tains 34  atoms  of  carbon ;  and  it  w  ill  be  noticed  that 
Oudemans'  analyses,  as  well  as  the  analysis  given  abore, 
corre>pond  as  well  with  the  more  complex,  as  with  the 
simpler,  foimula.  Attempts  were  made  to  determine  the 
molecular  weight  by  the  cr^oscopic  and  builuig-point 
methods  in  benzene  solution  ;  but  we  were  unable  to  defect 
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any  change  in  the  freezing-paint  or  the  boiling-point  of  the 
solvent.  Probably  like  caoutchouc,  gutta  hris  a,  very  hie;h 
molecular  weight ;  and  iurteed  the  derivative*  which  will 
afterwards  be  described  turn  out,  almost  without  exception, 
to  have  complicated  formuUe. 

Distillation. — The  dry  di<tiilation  of  gutta,  even  under 
reduced  pressure,  sheds  little  lifi'it  on  its  coustitution. 
According  to  Greville  Williams,  caoutchouc  and  gutta  yield 
the  same  product  on  distillation  ;  and  Ispatiew  and  Wiitorf 
(J.  praiit.  Cbem.,  1897,  55)  have  shown  that  caoutchouc 
on  distillation  yields  an  isopreue  boiling  at  33"  to  38',  which, 
when  acted  ou  with  hydrobromic  acid,  forms  a  bromide, 
CjH,i,lir.,,  boiling  at  74° — 75'  at  lij  mm.  pressure.  To 
confirm  this,  gutta  was  distilled  from  a  glass  retort  in 
portions  of  aou  to  2J0  grms.  at  a  time  ;  the  receiver  was 
surrounded  with  a  freezing-mixture  of  ice  and  hydrochloric 
acid.  The  distillate  consisted  of  an  oil,  of  which  the  portion 
boiling  below  100'  was  fractionated  tiy  aid  of  a  Young's 
fractionating  tower.  Distillatioi!  began  at  34',  and  the 
larger  portion  ^24- 7  grms.)  boiled  between  34'  and  38'. 
The  addition  product  with  hydrobromic  acid  was  prepared 
by  adding  to  10  grms.  of  this  isoprene  au  excess  of  a 
29  per  cent,  solution  of  the  acid,  the  whole  being  kept 
cool  with  water  ;  the  product  was  poured  on  to  ice  ;  the 
dark  oil  which  separated  was  washed  with  a  solution  of 
sodium  carbonate,  and  then  with  water;  it  was  extracted 
with  ether,  and  the  ethereal  solution,  after  being  dried  with 
calcium  chloride,  was  distdled.  Tne  residue,  after  the  ether 
bad  been  removed,  distilled  between  oy  and  104'  under 
37  mm.  pressure  ;  the  distillate  consisted  of  a  colourless 
oil.  On  redistillation  under  10  mm.  pressure,  the  boiling- 
point  was  6G' — 07,  and  ihe  amount,  7'o  grms.  (Jf  this 
substance,  0"247B  grm.  gave  0'4O61  grm. of  silver  bromide, 
equal  to  GS-7  per  cent,  of  bromine  ;  the  formula  CjHiDBr, 
requires  C9'C  per  cent. 

Having  thus  confirmed  the  results  olitained  by  Grevile 
Williams,  an  attempt  was  made  to  isolate  the  liigher  boiling- 
products  of  the  dry  distillation  of  gutta.  The  result, 
however,  was  unsatisfactory ;  the  mixture  of  hydrocarbons 
obtained  by  distdling  gutta  under  very  low  pressure  always 
contained  oxygen  ( I  to  5  per  cent.).  But  we  had  some 
evidence  of  a  product  of  the  formula  C,t,H,j;  boiling  under 
atmospheric  pressure  at  170',  and  of  another,  whicU  might 
possess  the  formula  CjuHjg,  boiling  at  280° — 300'  under 
a  pressure  of  13  mm. 

Action  of  Bromine  on  Outta,  — Some  gutta,  freed  from 
resins  by  successive  precipitations  from  chloroform  by 
addition  of  alcohol,  was  dissolved  in  chloroform.  A  strong 
solution  of  bromine  in  chloroform  was  added,  and  the 
mixture  was  boiled  for  eight  hours.  Inuring  the  reaction, 
hydrobromic  acid  was  given  off.  On  addition  of  alcohol 
to  the  chloroform  solution,  a  white  [lowderwas  precipitated. 
This  was  again  dissolved  in  chloroform,  and  again  preci- 
pitated with  alcohol.  The  precipitate  was  boiled  with  dry 
ilcohol  for  three  hours,  filtered,  washed  with  alcohol,  and 
Iried  at  90°.  The  white  amorphous  powder  gave  the 
'oUowing  result  on   analysis  : — ■ 

0'43S0  grm.  gave  0"7305  grm.  of  silver  bromide. 
0*2013  grm.  gave  0"1'J55  grm.  of  carbon  dioxide  and  0*0593  grm. 
)f  water. 

0*1S27  grm.  gave  0*1752  grm.  of  carbon  dicxido  and  0*052*2  grm. 
)f  water. 


Irbon  . . . 
ydrogen. 
omine . . 


Found. 
I.         I         II. 


26*61 
3**27 
70*  110 


20*15 

3*18 

70-HS 


100*29 


Calculated  for 


CioHicBr^.    CiyHg^Br; 


20*4 
3*1 
70*5 


100*00 


25*85 

3  17 

70*98 


100*00 


Bither  of  the  above  formulas  will  express  the  composition 

")f  the  compound.     It  is  soluble   in  benzene,  toluene,  and 

j:hloroform,  but  insoluble   in  alcohol  and  in  water.     When 

liieated  to   l'J0°,  hydrobromic  acid  was  given  off ;  the  dark 

irown  residue  was  insoluble  in  all  the  ordinary  solvents. 


An  attempt  made  to  determine  the  molecular  weight  by  the 
freezing-point  method,  using  benzene  as  solvent,  merely 
showed  a  very  high  molecular  weight,  for  the  depressio-n 
was  very  small. 

Action  of  Hi/driodic  Acid  on  Gutta. — Some  gutta-percha, 
extracted  from  the  leaves  of  honandra  t/utta-percha,  was 
heated  with  coueentrated  hydriodic  acid  to  250'  for  three 
days,  and  then  to  300'  for  four  days  in  a  sealed  tube. 
The  product,  after  removal  of  excess  of  acid,  was 
fractionated  in  vacuo.  After  a  preliminary  distillate,  which 
came  over  while  the  temperature  of  the  flask  was  being 
raised,  there  came  over  a  distillate,  which  boiled  between 
320°  and  360°  at  20  mm.  pressure.  The  product  was  a 
nearly  colourless  oil.  Its  analysis  gave  the  following 
figures  ;  — 

(1)  0*is:5l  grm.  gave  0*5368  grm.  of  carbon  dioiido  and  0*2077 
gnu.  of  water. 

(2)  0*1832  grm.  gave  0*5833  grm.  of  carbon  dioxide  and  0*2053 
grm.  of  water. 

(3)  0*1860  grm.  gave  0*3974  grm.  o;  car!»n  dioxide  uud  0*2188 
grm.  of  water. 

Percentage  Composition. 


Found. 

Calculated  for 

(1) 

(2) 

(3) 

CasHij. 

Cayll^e. 

C34H58. 

Curhoii 

Hydrogen 

87*26  I    87*.'i7 
12-69  i     1*2*45 

87*55 
12*05 

87*72 
12*28 

87*60 
12*44 

87*20 
12*80 

99*85 

100*02 

100*20 

100*00 

100*00 

100*00 

Molecular  weidit:  1.-0*3171  grm  d's.solvei  in  15*79  grms.  of 
benzene;  depression  0*296°.  11.-0*6592  grm.  dissolved  in  15*79 
grras.  of  benzene  ;  depression  0*467°. 

Found:  (1),364;  (2),  372;  C,iH„,  312;  Cj;U,s,  370  ;  CjiHjs.  486. 

The  formula  which  best  agrees  ■with  the  analyses  and 
with  the  determination  of  molecular  weight  is  Cn^U^e;  a 
paraffin  would  have  had  the  formula  C;;H^,; ;  the  reduction 
is  accordiugly  by  no  means  complete.  Djpolymerisation, 
however,  has  evidently  occurred.  It  is  di.ficult  to  connect 
together  the  formula  of  gutta,  which  is  a  multiple  of 
Cm  or  C]7,with  a  decomposition-product  coutaining  '27  atoms 
of  carbon  ;  especially  as  there  was  very  little  else  produced 
except  the  substance  analysed.  The  constitution  of  the 
hydrocarbon  was  not  further  investigated. 

Treatment  with  Nitric  and  Sulphuric  Acids. — A  mixture 
of  three  parts  of  nitric  with  one  of  sulphuric  acid  acts 
violently  on  gutta;  if  the  mixture  be  kept  cool,  and  the 
gutta  added  very  gradually,  the  reaction  can  be  made  to 
take  place  without  charring.  A  quantity  of  leaf  gutta  was 
treated  in  this  manner,  and  the  final  solution  was  filtered 
through  glass  wool  in  order  to  remove  particles  of  unchanged 
gutta  ;  on  pouring  the  filtrate  into  water,  a  yellow  precipitate 
separated  out,  which  showed  acid  properties.  It  was 
readily  soluble  in  caustic  soda,  and  was  reprecipitated  by 
hydrochloric  acid.  This  yellow  substance  contained 
nitrogen,  and  was  insoluble  m  the  usual  organic  solvents. 
The  results  of  analysis  are  as  follows  :  — 

(1)  0*1S32  grm.  gave  0*3147  grm.  of  carbon  dioxide  aad  0*1031 
grm.  of  water. 

(2)  0*1860  grm.  gave  0*3283  grm.  of  carbon  dioxide  and  0*0989 
grm.  of  water. 

(3)  0*2187  grm.  gave  15*15  c.c.  of  nitrogen  at  19*20  a,j,i  753. .i 
mm.  pressure. 

(4)  0*2079  grm.  gave  15*59  c.c.  of  nitrogen  at  20*0°  and  763*0 
mm.  pressure. 


Found. 

Calculated  for 

CaiHsxXaOia. 

C34Us,NsOi,. 

Caroon  

Hydrogen  ,. 
Nitrogen.... 

(1) 
(1) 

(2) 

46*74 
6*37 
8*04 

(2) 
(2) 
(4) 

46*89 
5*S9 
8*75 

47*28 
5*81 
7*88 

47*01 
6*22 
3*07 

The  basicity  of  the  compound  was  determined  by  dissolv- 
ing 0*985  grm.  in  standard  soda  solution  and  titrating  the 
amount  of   unused  soda  with  standard  hvdrocbloric  acid. 
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It  was  found  that  the  neutralised  soda  was  equivalent  to 
7  "68  c.e.  of  N/10  h3'drochloric  acid.  Taking  the  first 
formula,  if  the  acid  -were  tetrabasic,  it  would  have  lieen 
equivalent  to  7-40  c.c.  acid;  the  second  formula,  if  the 
acid  is  heptabasic,  would  have  required  equivalence  to 
7.94C.C.;  if  hexabasic  to  6-81  c.c.  On  the  first  supposition, 
the  formula  of  the  acid  may  have  been 

C„Ho;(NOj)3(COOH)30H ; 

on  the  second,  either  C3oHj;(N02")5(COOH)4(OH)3,  or 
C5jH4s(N02)5(COOH)50H.  But  there  is  little  use  in 
speculating  on  the  constitutional  formula;  of  such  complex 
substances  without  further  research. 

Oxidation  of  Gulta. — An  investigation  of  the  oxidation- 
products  of  gutta  appeared  to  promise  to  yield  better 
results.  It  had  been  found  that  gutta,  when  dissolved  in 
ether,  was  particularly  prone  to  oxidation  by  the  atmo- 
sphere, and  this  process  was  employed  first.  Some  gutta, 
free  from  resin,  was  dissolved  in  boiling  ether,  and  left 
exposed  to  the  atmosphere  for  two  days.  The  residue, 
after  evaporation  of  the  ether,  was  found  to  be  completely 
soluble  in  alcohol  aud  in  acetone ;  now,  as  gutta  is  wholly 
insoluble,  it  follows  that  complete  oxidation  has  taken  place. 
Its  solution  in  acetone,  after  evaporation  of  the  solvent,  ga\'e 
a  brittle  yellow  lesin,  which  we  were  unable  to  obtain  in  a 
crystalline  form  from  any  solvent.  Its  analysis,  however, 
shows  it  to  have  nearly  the  same  percentage  composition  as 
albane,  a  highly  crystalline  substance  (see  page  isesi: — 

(1)  0-1S85  grm.  p:.ive  0-r,717  Rrm.  COj  and  0-1823  prin.  HjO. 

(2)  0-1718  grin,  gave  0-5244  Rrm.  COj  and  0-16i;3  grm.  HjO. 


Found, 

Calculated 
tor 

(1) 

(2) 

82-65 
10-72 
6-63 

83-23 
10-76 
6-11 

ao*57 

Oxygen 

6*51 

100-00 

100-00 

100-00 

0-.3944  Krni.  dissolved  in  15*19  grras.  of  benzene  lowered  the 
freezing-point  0-308^. 

Molecular  weiglit  found.  413;  calculated  for  CijHisO,  246; 
(Ci,H2»0)j,  492. 

The  determination  of  molecular  weight,  therefore,  appears 
to  point  to  the  liigher  formula. 

The  products  formed  when  oxidation  takes  place  in 
toluene  solution  are  different.  To  investigate  this  oxidation, 
30  Igrms.  of  gutta  were  dissolved  in  toluene,  and  air  was 
bubbled  through  the  solution,  kept  warm  on  a  water-bath  ; 
this  operation  was  continued  for  14  days.  Acetone  was 
added  to  precipitate  any  unaltered  gutta,  but  oidy  a  small 
precipitate  was  obtained ;  it  was  removed  by  filtration. 
The  acetone  and  toluene  were  distilled  from  the  filtrate, 
leaving  a  sticky  solid  residue,  soluble  in  alcohol,  and  giving 
an  acid  solution.  It  was  analysed  with  the  following 
results : — 

0-1804  grm.  yielded  0-4378  grm.  of  carbon  dio.\ide  and  O'lHS 
grm.  of  water. 


Found. 

Calculated  for  CiaHajO,. 

Carbon , 

63-03 

9-10 

27-87 

62-61 

Hydrogen 

9-06 

Oxygen 

23-3;i 

This  sticky  solid,  when  distilled  in  vacuo,  gave  off  carbon 
monoxide  and  dioxide,  and  also  methane.  Along  with 
these  gases  there  came  over  first  a  light  yellow  liquid  which 
had  a  strong  smell  of  peppermint,  and  which  appeared  on 
analysis  to  be  derived  from  the  former  compound  by  loss  of 
the  elements  of  water. 

(1)  0-2231  grm.  gave  0-5521  grm.  of  carbon  dioxkle  and  0-1826 
grm.  of  water. 

(2)  0-1954  grm.  gave  0-4S91  grm.  of  carbon  dioxide  and  O-1606 
grm,  of  water. 


Found. 


(1) 


Carbon i         67-49 

Hydrogen 9-09 

Oxygen  :         23-42 


(2) 


6S-26 

9-13 

22-Ot 


Calculated 

for 
C12H2QO3. 


(HI 


67-98 

9-B3 

22-49 


An  attempt  was  made  to  determine  the  molecular  weight  but 
the  solution  was  not  complete  ;  it  is  given  for  wliat  it  is  worth 
Found,  182 ;  calculated  for  CuHmOj,  212.  ^ 

Albane. — Several  attempts  were  made  to  extract  froni 
gutta  the  "  albane "  of  Oudemans  and  Payen,  to  whiol 
they  gave  the  formula  CkiHuO.  Up  to  the  present,  however 
wo  have  been  unable  to  isolate  from  gutta  a  resin  of  this 
composition,  although  we  have  obtained  a  compoun; 
yielding  similar  numbers  on  analysis  by  oxidising  alban. 
with  chromic  acid.  In  order  to  study  these  resins  whic! 
occur  with  gutta,  we  procured  some  very  old  gutta,  whicl 
contained  a  very  large  proportion  of  oxidation  products 
it  was  extracted  with  alcohol  in  a  Soxhiet's  apparatus.  0( 
cooling  the  alcohol,  a  white  amorphous  body  separated  out' 
This  substance  was  purified  by  dissolving  it  in  chloroform 
and  precipitating  it  with  alcohol ;  the  operation  wai 
repeated  several  times.  The  product  when  dry  was  a  whit 
powder,  exhibiting  no  crystalline  structure  when  examinet 
under  the  microscope.  It  was  soluble  in  glacial  acetic  acid 
ether,  chloroform,  benzene,  acetone,  toluene,  aud  ho. 
alcohol ;  it  was  unacted  upon  by  hot  hydrochloric  acid,  01 
dilute  caustic  soda.  The  substance  had  not  a  shar]' 
melting-point;  it  began  to  melt  at  13.>',  and  was  not  wholh 
melted  until  the  thermometer  registered  160".  "^ 

An  analysis  gave  the  following  results  : —  1 

(1)  0-1805  grm.  gave  0-542;5  grm.  carbonic  anhydridl 
and  0'185.-.<  grm.  water.  Some  of  this  albane  was  dissolve! 
in  hot  alcohol,  and  on  cooling  it  separated  out,  but  not  ii' 
a  definitely  crystalline  form.  It  was  purified  in  this  wa' 
four  times,  and  again  analysed.  It  bad  not  changed  it 
composition.  \i 

(2)  0-1156  grm.  gave  0-3471  grm.  carbon  dioxide  anf 
0-1)88  grm.  water. 


m 

i: 


melt 


(1) 


(2).f 


Carbon  . . . 
Hydi-ogen 
Oxygen  .. 


■"Vf 


81-97 
11-40 
6-63 


81-68 
U-40. 
6-78 


These  figures  agree  well  with  the  formula  CijHjjO  j  bi\i 
this  albane  was  found  to  be  only  partially  soluble  ii 
petroleum  ether.  The  soluble  portion  was  crystalline.  \ 
began  to  melt  at  I50\  and  finally  melted  at  180^ 

On  recrystallisation  from  acetone,  the  melting-point  h» 
risen  to  18.)^  but  was  not  .-karply  defined.  From  a  soiutio 
in  a  mixture  of  toluene  and  petroleum  ether  a  few  needU 
shaped  crystals  separated  out,  which  melted  at  about  121 
From  all  this,  it  was  evident  that  the  albane  was  not  yi 
pure,  and  it  was  consequently  recrystalli.sed  about  i 
times  from  a  mixture  of  alcohol  and  acetone.  Fiv 
fractions  were  obtained  the  melting-points  of  whic 
stretched  over  a  wide  range  of  temperature  ;  and  in  ever 
case  the  substance  softened  at  a  temperature  1.^°  or  21 
below  the  final  melting-point. 


let 
e;1)o 
lUo 
kIdI 
lC„i 

Ktt 
ill 
lit!) 

ki 

•/ 
tilb 
i)|g 
kric 
kidl 
IliiBei 


Fraction  (1)  had  the  melting-point 

..        (2) 
-    „        (3) 

„        (4) 


158° 
163" 
180° 
200° 


A  small  quantity  of  white  needle-shaped  crystals  wii 
obtained  from  portions  (3)  and  (4),  by  freezing  out  tb 
acetone-alcohol  solution ;  these  were  picked  out  an 
recryslallised  from  alcohol.  The  melting-point  was  the 
201° — 204° ;  an  analysis  was  made  after  drying  the  crysta 
in  vacuo. 
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(1)  0-1785  grm.  gave  0-5354  grm.  of  cai-bon  dioxide  and  0-1727 
nn.  of  wat«r. 

(3)  0-14;)l  (rrm.  gave  0-+518  grm.  of  carbon  dioside  and  0-1476 
Tui.  oi  water. 


(1) 


arbon  ... 
yUrogen. 
lygen.... 


82-74 
10-87 
6-39 


(2) 


82-63 

11-00 
6-37 


Calculated  for 


Ci,HssO.   !    C.jHjsO. 


82-93 

10-67 
6-50 


82-24 
11-29 
6-45 


A  determination  of  molecular  weight  gave  the  results ; — 
(1)  0*1527  grm.  dissoived  in  15-53  grms.  of  benzene  lowered  the 
•  I'zing-point  0-194''. 
2)  0-27:i4  grm.  dissolved  in  15-52  grms.  of  benzene  lowered  tho 
I'l-zing.pomt  0"331'. 

Molecular  weight  found:  (1)  248-5;  (2)  260;  calculated  216  or 
&. 

The  Don-erystalline  portion  of  the  albane  resulting  from 
lis  fractional  crystallisation  was  also  analysed  with  the 
■llowing  results : — 

(1)  O'lOOS  grm.  gave  0-5715  grm.  of  carbon  dioside  and  0-1919 
in.  of  water. 

li)  0-1925  grm.  gave  0-5820  grm.  of  carbon  dioxide  and  0-1947 
M.  of  water. 


estimation  of  chlorine  to  be  correct,  is  38-7;  taking  the 
second,  40-4  :  it  appears  probable,  therefore,  that  there  are 
40  atoms  of  carbon  in  the  compound.  But,  as  will  be  seen, 
the  molecular  weight  is  about  461  ;  and  this  is  much  too 
low  for  a  compound  containing  40  atoms  of  carbon.  Hence 
the  conclusion  that  we  were  dealing  with  a  body  of  simpler 
molecular  formula,  and  that  the  compound  was  the  result 
of  a  state  of  equilibrium. 

The  results  of  analysis  show  the  following  relations  : — 


(1) 

(2) 

Calculated 

fur 
CioHfflOaCl. 

Carbon 

76-25 
10-15 
5-82 
7-78 

76-31 
10-.58 
5-58 
7-67 

76-71 

10-06 

5-66 

7-67 

Chlorine  .• 

100-00 

100-00 

100-00 

. 

(1)           1            (2) 

Calculated 
for  CijHjgO. 

^\iim. 

81-88 
11-21 
C-91 

82-47 
11-24 
6-38 

83-24 
11-29 

fc:::::::::::: 

C- 

^e  melting-point  of  this  substance  was  190' — JOT''.  It 
stilled  under  very  reduced  pressure  without  decomposition, 
|iA  came  over  into  the  receiver  in  the  form  of  a  thick  light 

llow  oil,  which  solidified  to  an  amber-like  resin.  This 
lUld  he    recrystallised    from   a    mixture   of  alcohol   and 

itone  ;  but  the  melting-point  remained  unaltered. 
The  deduction  from  these  experiments  is  that  albane  is 

iposed  of  at  least   two  substances,  one  of  which  has  the 
inla  C,;H;r,0,  and   the  other,  C,;H„,0.     The  crystalline 

stance    has  probably  the  first   formula ;   the   resin,   the 

ind.     It  will  he  remembered  that  a  compound  of  practi- 

Ly  the  same  composition  as  the  first  was  obtained  by 
idisiug  gutta  in  ethereal  solution  by   means  of  a  current 

jr;  the  molecular  weight  of  the  resulting  resin,  however, 
beared  to  correspond  to  the  doubled  formula. 
lAction  of  Phosphoric  Chloride  on  Albane. —  It  was  to  be 

iposed  that  a  clue  could  be  given  to  the  true  formula,  and 

Ibly  to  the  constitution  of  albane,  by  treating  it  with 
josphoric  chloride.  But  here  again,  our  anticipations 
re  been  disappointed ;  a  product  of  constant  composition 
s  obtained  ;  but  not  all  the  oxygen  could  be  removed. 
lie  product  appears  to  be  the  result  of  a  state  of  equilibrium 

ig  been  reached  between  the  reacting  substances. 
In  these  experiments,  the  amorphous  form  of  albane  was 
id  ;  the  crystals  had  not  been  obtained  in  large  enough 
lintity  to  make  it  possible  to  use  them. 
"lix  grms.  of  albane  were  ground  up  with  excess  of 
)horic  chloride  in  a  mortar,  ;iud  the  mixture  was 
d   into   ice-cold  water.       The  insoluble   portion   was 

■ed  off,  washed  free  from  acid,  and  dried ;  it  then 
iiasted   of   a   yellow    solid,  soluble    in    acetone,   ether, 

iene,  chloroform,  and  hot  alcohol ;  it  could  be  purified 
:■, crystallisation   from    hot     alcohol,    and   the   resulting 

itals  appeared,  under  the  microscope,  to  be  homogeneous, 
ey  melted  at  170'.     A   second  preparation   was  made  in 

identical  manner :  many  rej;'ystallisations  from  hot 
lohol  did  not  alter  the  melting  point.  The  figures  given 
^r  heading  (1 )  refer  to  the  first,  and  under  heading  ('2), 

le  secoud  preparation. 

2081  gnu.  gave  0-0492  srm.  of  silver  chloride. 

■2697  grm.  gave  0-0009  grm.  of  silver  chloride. 

'1321  grm.  gave  0-6702  grm.  of  carbon  dioxide  and  0-1207 
I.  of  water. 

)  0'0943  grm.  gave  0-2639  grm.  of  carbon  dioxide  and  0-0SS4 
.  of  water. 

f  the  compound  be  supposed  to  contain  one  atom  of 
wine,  the  number  of  atoms  of  carbon,  taking  the  first   ' 


i)  0-1 

In  o-i 
|i)  0-: 


0-2481  grm.  dissolved  in  14-955  grms.  of  benzene  lowered  its 
freezing-point  0-176'. 

0-3500  grm.  dissolved  in  14-955  grms.  of  benzene  lowered  its 
freezing-point  0-248'. 

Molecular  weight  found:  (1)  4i;0-8;  12)  462;  calculated 
CkpHojOjCI,  626-5. 

It  is  obvious  that  this  substance  would  repay  further 
investigation. 

Oxidation  of  Albane. — The  oxidising  action  of  chromic 
acid  onulbanewas  studied  both  in  glacial  acetic  acid  and 
in  chloroform  solution.     The  products  differ  in  each  case. 

(1)  Acetic  Acid  Solution :  (a)  One  Atom  of  Oj-yyen  to 
one  Molecule  of  Albane. — 5  grms.  of  albane  were  dissolved  in 
glacial  acetic  acid,  and  1-5  grms.  of  chromic  anhydride, 
also  dissolved  in  acetic  acid,  were  added.  The  mixture 
was  boiled  with  a  reflux  condenser,  and  afterwards  poured 
into  water ;  a  white  precipitate  came  down.  This  was 
twice  recrystallised  from  alcohol;  it  melted  at  14.5 '.  Its 
percentage  composition  corresponds  with  the  formula, 
C,,H,oO. 

0-1911  grm.  gave  0-5648  grm.  of  carbon  dioxide  and  0-1888  grm. 
of  water. 

02551  grm.  dissolved  in  15-39  grms.  of  benzene  lowered  the 
freezing-poiut  0*174'^. 

0-4495  grm.  dissolved  in  15-39  grms.  of  benzene  lowered  the 
freezing-iioint  0-302°. 


FouncL 

Calculated  for 

C„HaO. 

CsiHsbOs. 

Hydrogen 

Ox^'gen   

10-98                 U-11       1         10-93 

Molecular  weight  found:  (1)  470;  (2)  474;  (Ci.HioO),,  540; 
C34H5eO;j,  512. 

(6)  Tuo  Atoms  of  O.vi/gen  to  one  Molecule  of  Albane. — 
5  grms.  of  albane  were  boiled  in  a  similar  manner  with  2-6 
grms.  of  chromic  anhydride ;  the  product,  after  two  recrystal- 
lisations,  melted  sharply  at  ICti'.  The  simplest  formula  is 
CioHjgO  ;  it  is  identical  with  the  formula  ascribed  by 
Oudemans  to  albane  (see  p.  1368). 

(1)  0-1853  grm.  gave  0-5346  grm  of  carbon  dioxide  and  0-1775 
grm.  of  water. 

(2)  0-1926  grm.  gave  0-5562  grm.  of  carbon  dioxide  and  0-1838 
grm.  of  water. 

0-1767  grm.  dissolved  in  15-68  grms.  of  benzene  Jowered  the 
freezing-point  O'Ul'. 

0-.'i463  grm.  dissolved  in  15-68  CTms.  of  benzene  lowered  the 
freezing-pomt  0-208°. 


(1) 


(2) 


CioHifiO. 


Carbon  ... 
Hydrogen 
Oxygen . . . 


78-67 
10-64 
10-74 


78-75 
10-61 
10-74 


78-95 
10-53 
10-62 


Molecular    ,„   „   „, 
Weight.     (<^i"*i|6<J),. 


497-5 
520-4 


4S6 

(CioH„0). 

576 


The  molecular  weight  determinations  do  not  am-ee  well  with 
either  multiple  of  the  formula. 
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(c)  Three  Atoms  of  0.rygen  to  one  Molecule  of  Allianc. — 
In  this  experiment,  .'J'4  grms.  of  albane  were  treated  with 
2' 6  grms.  of  chromic  iinhydride:  during  oxidation,  the 
smeli  of  aldehyde  was  very  noticeable. 

(rf)  and  ((')  Four  Atoms  of  0.tygen  to  one  Molecule  of 
Albane. — In  these  two  experiments.  3  grnis.  and  5  grms.  of 
r.lbane  were  boiled  with  3-25  and  5 '2  grms.  of  chromic 
anhydride  respeetively.  The  product  in  both  experiments 
had  evidently  the  same  compositiion,  and  were  identical 
with  the  product  of  experiment  (c).  It  would,  therefore, 
appear  that  the  niaximuin  oxi-lation  occurs  when  the  pro- 
portion of  three  atoms  of  oxygen  to  one  molecule  of  albane 
is  employed. 

The  analyses  are  as  follows  : — 

(c)  0'107I  firm,  pave  0'.3031  iirm.  of  carbon  diosidc  ami  0'09T4 
grm.  of  water. 

(c)  0"252Hprm.  dissolved  in  15*-15  grms.  of  benzene  lowered  the 
freezing-puint  0'  17S'. 

id)  irisia  frrru.  fr;ive  0'427i  Krni.  of  carbon  dioxide  and  O'lSSS 
prra.  of  water. 

(5)  0-114!l  frm.  gave  0'4O7t3  Bim.  of  carbon  dioxide  and  0'1326 
Brm.  of  water. 


(c) 


(d) 


(e) 


Molecular 
I    Weipht. 


Carbon  ... 
Hydrogen. 
Oxygen  . . . 


77-18 
10-11 
U-71- 


77-01  7B-70 
10-20  in-17 
12-79      13-13 


463 
463 


CsHijO. 


CsHijO. 


77-40 
fl-68 
13-91 


76-80 
10-40 
ll!-80 


Molecular  weight  of  (CsHuO),.  498  ;  (CeHuO),.  500. 

The  determination  of  molecular  weight  is  again  discordant ; 
but  the  analyses  appear  to  agree  best  with  the  formula 
(OsH,:,0)„. 

2.  Oxidation  in  Chloroform  Solution. —Ihe  formation  of 
aldehyde  of  which  the  smell  was  noticed  during  the  previous 
oxidations  pointed  to  the  simultaneous  formation  of  acetic 
acid.  In  order  to  detect  this  with  certainty,  an  attempt 
was  made  to  carry  out  the  oxidation  in  some  solvent  other 
than  acetic  acid.  Benzene  was  tried,  but  without  success. 
Chloroform  was  then  used  as  a  solvent,  and  successful  results 
were  obtained;  the  formation  of  acetic  acid  was  detected; 
and  in  several  cases  aldehyde  also  ;  moreover,  carbon  dioxide 
was  continuously  evolved  during  the  reaction. 

(a)  Three  Atoms  of  O.ryijen  to  one  Molecule  of  Albane. — 
The  albane  was  dissolved  in  chloroform  ;  the  dry  chromic 
anhydride,  was  then  added,  along  with  enough  concentrated 
hydrochloric  acid  to  dissolve  the  chromic  oxide  produced. 
The  respective  quantities  were; — 3*314  grms.  of  albane, 
2-68  grms.  of  chromic  anhydride,  and  10"  79  ^rms.  of  hydro- 
chloric acid  in  concentrated  solution.  After  the  reaction  two 
layers  separated ;  the  aqueous  layer  contained  the  acetic 
acid  formed ;  from  the  chloroform  layer,  crystals  were 
obtained,  which,  ou  recrystallisation,  melted  at  120° — 130'. 

CO  Four  Atoms  of  Oxygen  to  one  Molecule  of  Albane. — 
3  grms.  of  albane  were  treated  with  3-25  grms.  of  chromic 
anhydride  and  12  grms.  of  hydrochloric  acid.  A  substance 
was  obtained  whicli  crystallised  from  alcohol  and  melted  at 
133". 

(c)  Five  Atoms  of  O.ryyen  to  erne  Molecule  of  Albane. — 
The  quantities  employed  were  9 '  95  grms.  of  albane, 
IS-dS  grms.  of  chromic  anhydride,  and  50  grms.  of  hydro- 
chloric acid.  Acetic  acid  and  aldehyde  were  formed,  and 
from  the  chloroform  solution  crystals  were  obtained,  melting, 
after  recrystallisation,  at  120° — 12.5'',  and  having  a  similar 
composition  to  those  resulting  from  the  previous  oxidation. 
In  all  these  cases,  the  solution  was  boiled  with  reflux  con- 
denser until  the  chromic  acid  had  been  completely  reduced. 
The  results  of  analysis  are  as  follows  ; — 

(o)  0-1450  term,  gave  03747  crm.  of  carbon  dioxide  and  0-1209 
grm.  of  water. 

(6)  0*1019  grm,  gave  0'2474  grm.  of  carbon  dioxide  and  0'0751 
grm.  of  water. 

(c)  0*14.*J7  grm.  gave  0*3418  prm.  of  carbon  dioxide  and  0*1094 
grm.  of  water. 

(a)  0**2213  grm.  dissolved  in  15*41  grm,  of  benzene  lowered  the 
freezing-point  0*169. 

(6)  0*1405  grm.  dissolved  in  15*33  grms.  of  benzene  lowered  the 
freezing-point  0*102". 

(c)  0*2151  grm.  dissolved  in  31*0  grms.  of  benzene  lowered  the 
rcezing-Doint  0*106°. ' 


(a)  Melting-point,  120°— 130°. 


. 


—  Ci4H2?Oji 


Carbon 

Hydrogen. . 
Oxygen  


70*48 

9*26 

20**20 


70*  SB 

U*2t 

20*18 


Holecularl  Calodtet 
Weight   ; 
found.     (C| 


(6)   Melting-point,  133". 


Carbon  

Hydrogen 

Oxygen 

flloleculurweiglit 


CnHjtOj.     I    C„HaO 


06 -81 

8*. 39 
■25*58 
SlU 


«5*SS 

8*9; 

85*6! 


(c)  Melting-point,  120°— 125° 


CijUjsOs. 


Molecular 
Weight 
found. 


I 


Carbon  I      61*88 

H.vrirogen i       8*67 

0-\ygen 20*45 


63*38 
8*97 
26*65 


Cakulali 


[ft" 


M 


311 


(d)  Five  Atoms  of  Oxygen  to  one  Molecule  of  Albane. 
3*58  grms.  of  albane  dissolved  in  chloroform  were  sliak 
with  4*  84  grms.  of  chomic  anhydride,  dissolved  in  l^"  grn 
of  concentrated  hydrochloric  acid.  A  considerable  anioi} 
of  aldehyde  and  acetic  acid  was  produced ;  and  from  t 
chloroform  layer  crystals  were  obtained,  which  melted 
144',  and  which  had  the  same  percentage  composition 
the  compound  obtained  by  oxidation  in  acetic  acid  stdutiq, 
the  latter,  however,  melted  at  166°  and  had  a  higl, 
molecular  weight. 

(1)  0*1109  grm.  gave  0*3390  grn:.  nf   c  rbon  dioxide  ftnd  0'] 
grra.  of  water.  \}i 

(2)  0*i:i86  grm.  gave  0*3994  gim.  oJ  carbon  dioiidu  and  fi^ 
grm.  of  water. 

(II  0*1395  grm.  dissolved  in  15*28  grms.  of  benzene  lowered 
freezing-point  0*099°. 

(2)  0*1595  grm.  dissolved  in  15*28  grms.  of  ben-zone  lo« 
freezing-point  0*115°. 


J^foii 


(1) 


(2)  ;  CioHko. 


Molecular 
Weight  foun.l 


Carbon  .. 
Hydrogen 
Oxygen . . 


79*16 
11*01 
9*83 


78-67 
10*81  I 
10*62 


78-95 
10*53 
10*52 


(1)  452 


It  appears  hardly  worth  while,  in  the  present  state  of  <"  ,  ,  . 
knowledge,  to  speculate  on  the  relation  between  th'j 
different  bodies.  It  is  obvious  that  they  all  require  furtr  ijff 
research  ;  they*  must  be  prepared  in  larger  amount,  and  ml  ' '". 
be  obtained  in  a  state  of  higher  purity.  Their  constituti  '  *' 
.also  must  be  stuilied,  for  they  all  react  with  phosphc""  ' 
chloride,  giving  crystalline  products.     It  is  only  when  llr '"'"" 


constitution  is  completelv  elucidated  that  definite  conclusi  *  * 
can    be    drawn   regarding   the   constitution    of  the  part  'f^ 
substance,  gutta-percha. 

Yet,  in  all  invcstigationp,  such  pioneer  work  has  toa  ""'"J 
done  :  and  it  appeared  to  us  liesirable  to  give  an  accoun'i 
it  to  the  Society.  The  subject  is  not  being  dropped;  is 
evident  that  progress  can  be  made  only  by  concerted  effo  ; 
and  investigations  are  now  being  continued  in  the  laboralo,s 
of  University  College. 


iiiil 


^BtiH 


DisccssiON. 
Mr.  Spiller  said  that  it   was  a  good   many  years  sie 
this  problem   first   presented   itself  to   him.      .\boui  It'. 
■nheu   in  the  War  Department,  he  had  the  honour  to  ri  ,' 


iikfbei 
liitliiti 

5Hlll(t( 


OT.  23. 1902.] 
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1  nre  the  Chemical  Society  a  paper  "  Oq  the  Oxidation  of 
lia-nibber,"  ami  cu  comparing  bis  results  with  tliose 
gained  shortly  before  by  Dr.  A.  W.  Hofniami,  working 
J)D  gutta-percha,  they  were  found  to  be  inantically 
i'Dtical.    The  two  sets  of  figures  were  as  follows  ; — 


*bon  . . . 
Jdrosten, 

.(■gen... 


J.  S.,  India-rubber. 


64-00 

8-46 

27- 54 


A.W.H..  Gutta-percha. 


62-8 
2--» 


e  point  established   by  Sir   William   Ramsay  was  that 
^;se  bodies  were  very  ditHcult  of  investigation,  because  of 
■.  ir  apparently  resinous   character,  but  the  results  obUiined 
oxidation  were   practically  the  same  as   were  described 
years  ago.     It  was  also  shown  that  there  was  not  mucl; 
erence  between  gutta-percha  and   caoutchouc,  although 
researches   now  brought  forward  were,  of  course,  much 
re  elaborate  and  detailed  than  those  attempted  by  himself 
what  were  confessedly  the  "  pioneer"  d.ays. 
Dr.  M.   O.   FuRSTKU  said   that   he  could    not  give  such 
cresting   reminiscences   as    Mr.   Spiller,  but    everyboi'.y 
St  be  impressed  by  the  extreme  dithculty  of  this  kind  of 
rk,  and  by  the  fact  that  the   only  crystalline   substances 
ainablc   were   tliose  which   were   described  as  chlorides, 
might  point  out  that  there  was  a  very  close  relation- 
p   between  the  chloride,  C,o^l,-^Ct^C],  and  th«  albane  of 
ilfmans.     It  was  only  necessary  to   double  the  formula, 
,11320,,   and   then   by  the   normal    action   ofPCI^  they 
ived  at  the  formula  written  on  the  board  for  the  chloride, 
lotber  point  which  must  strike   everybody  was  the  cou- 
nt recurrence  of   multiples  of  the  formula,  C,, ,11,50,  the 
pirical  formula  for  camphor. 

The  Chairman  said  they  were  much  indebted  to  Sir 
lliam  llam.say  and  bis  colleagues  for  this  paper,  but  he 
lid  not  quite  agree  with  his  opening  remarks,  because  it 
■med  to  him  there  were  some  very  practical  points  cou- 
ued  in  these  results,  though  of  course  no  one  could 
esee  the  full  practical  results  of  any  such  investigation 
the  beginning,  'I'hey  did  uot  get  artificial  alizarin  at 
ce,  and  when  Graebe  and  Liebermann  first  published 
■ir  researches  on  the  subject  nobody  could  have  foreseen 
■  final  results.  Kolbe's  first  researches  on  salicylic  acid 
re  not  supposed  to  be  so  practical  as  they  afterwards 
)ved  to  be.  The  same  thing  occurred  with  regard  to  the 
iduction  of  artificial  indigo.  Sir  William  Ramsay  had 
i^ht  them  one  thing  at  any  rate,  that  if  they  wanted  to 
ive  at  a  thorough  knowledge  of  these  substances  they 
St  uot  insist  on  obtaining  these   decomposition  products 

■  the  crystalliue  state.  It  was  very  important  that  they 
^)uld  not  simply   stand  still   and  refrain  from  examining 

jstances  because  they  were  not  crystalline.  In  this 
tance  the  very  substance  they  wished  to  produce  was 
t  crystalline,  and  could  not  be  crytallised,  and  if  that 
m  of  matter  were  insisted  on  they  would  never  solve 
ne  of  the  most  important  technical  problems  that  still 
aited  solution.  An  immense  amount  of  technical  work  had 
iu  necessary  to  produce  these  results.  He  should  be  glad 
iir  William   could  give  any  further  information  as  to  the 

j  ion  of  the  different  solvents  used  in  purifying  the  samples 
imined.     He  had  found    in   using   solvents    with   india- 

ober  that  the  character  of  the  solvent  had  a  great  in- 
ence  on  the  substance  itself.  He  had  an  opportunity 
ne  years  ago  of  getting  india-rubber  from  the  tree  itself 
Urazil,  and  he  had  some  of  that  original  rubber,  which 
s  still  in  very  good  condition,  but  all  the  material  which 
had  purified  from  it   by  means  of  bisuljjhide  of  carbon, 

■  best  solvent,  naphtha,  &c.,  had  oxidised  and  become 
ite  brittle.  It  seemed,  therefore,  as  if  the  character  of 
;  solvent  used  was  cf  very  great  importance.  Toluene 
3  known  to  be  an  oxygen  carrier,  and  if  used  in  varnish 
s  apt  to  make  the  varnish  brittle.  He  should  like  to 
ow  if  the  material  used  had  been  purified  in  any  other 

•  y  than  by  being  dissolved  in  toluene.  The  fibrous  sub- 
'  nee  which  remained  on  solution  in  toluene  rather  aroused 
/•  interest,  and  he  thought,  possibly,  might  have  some 
iring  on  the  technical  side  of  the  question.     He  believed 


it  was  found  that  extracted  gutta-percha  was  not  so  suitable 
for  cable  work  as  that  which  was  used  in  the  natural  slate 
after  mechanical  purification  only.  This  matter  was  of 
extreme  importance  technically.  They  had  just  heard  of 
the  completion  of  a  cable  which  practically  united  the  whole 
British  Kmpire,  and  that  would  have  been  impossible  so  far 
as  their  present  knowledge  of  insulation  went,  without  gutta- 
percha. India-rubber  was  procurable  over  a  very  large 
area  of  the  earth's  surface.  He  had  wandered  for  weeks 
through  fore.sts  where  the  india-rubber  trees  were  dotted 
about,  and  it  was  only  a  question  of  cost  to  get  at  those 
trees.  Ijut  when  one  looked  at  a  map  of  the  world  to  find 
out  the  area  in  which  gutta-percha  was  available  it  was  an 
extremely  small  patch,  near  the  Straits  Settlements.  Ho 
believed  that  gutta-percha  in  the  pure  state  had  not  been 
found  elsewhere.  There  were  reports  from  time  to  time  of 
its  discovery  in  other  places,  but  none  had  come  into  the 
market  suitable  for  the  best  work,  electrical  work  especially, 
from  any  other  place.  The  thanks  of  the  Society  were 
due  to  Sir  William  Ramsay  for  bringing  this  subject  before 
them. 

Sir  William  KAMa.4.Y,  in  replv,  said  he  might  say  at 
once  that  the  first  formula,  Cj-HjgOj,  was  that  derived  from 
gutta-percha  by  oxidation  in  chloroform  solution.  He 
admitted  that  the  solvent  made  some  difference  in  the 
results,  but  he  did  not  think  it  made  much  difference  in  the 
chemical  co.'npositiou,  although  it  did  largely  ati'ect  the 
article  mechanically  and  its  resistance  to  oxidation.  The 
substance  left  behind  was  hardly  fibrous  but  rather  glutinous. 
That  was  what  was  obtained  by  dissolving  gutta  in  any 
solvent,  and  he  did  not  think  there  was  any  difference  in 
the  glutinous  substance  left  behind  according  to  the  solvents 
employed. 

REDUCTIOX    OF    AMMONIACAL    SILVER 
SOLUTIONS  BY  ORGANIC  SUBSTANCES. 

BY    GILBERT    T.    MOUOAN,    D.Sc, 
AND    FRANCES   M.    G.    JIICKLETHWAIT,  A.R.C.S. 

The  detection  of  organic  substances  and  the  relegation  of 
these  compounds  to  their  appropriate  classes  ia  a  matter 
which  now  almost  invariably  forms  part  of  the  laboratory 
training  of  the  student  of  chemistry  and  the  inclusion  of 
this  branch  of  analysis  in  the  ordinary  chemical  curri- 
culum, although  a  comparatively  recent  departure,  is  one 
ivhich  merits  careful  cultivation  because  the  analytical 
experience  thus  obtained  is  not  only  of  great  educational 
value  but  also  of  considerable  practical  utility. 

The  fact  that  it  is  practically  impossible  to  compile  any 
tabular  system  of  reactions  capable  of  dealing  with  a  tithe 
of  the  problems  which  the  student  is  called  upon  to  solve 
is  a  very  pleasing  feature  of  this  work ;  but  it  is  essential, 
in  view  of  this  circumstance,  that  the  exercises  given  should 
be  carefully  graduated  in  order  of  difficulty,  for  it  is 
frequently  found  that  certain  reliable  tests,  which  can  be 
safely  employed  to  detect  certain  substances  or  groups  of 
compounds,  give  ambiguous  indications  when  applied  indis- 
criminately to  many  of  the  innumerable  combinations  of 
compounds  now  placed  at  our  disposal  by  organic  chemistry. 

This  danger  is  strikingly  mauifested  in  the  case  of  the 
well-known  silver  mirror  test,  which  has  long  been  employed 
in  the  detection  of  the  aldehydes  and  the  easily  oxidisable 
organic  acids. 

The  experiments  here  recorded  serve  to  show  that  many 
other  groiips  of  substances  proiluce  a  similar  result  when 
treated  with  ammoniacal  silver  nitrate.  The  test  was 
generally  applied  in  aqueous  solution  containing  about 
5  per  cent,  of  silver  nitrate,  although  in  a  few  cases  the  in- 
solubility of  the  organic  compound  in  water  rendered  it 
necessary  to  employ  alcohol  as  the  solvent. 

Reduction  of  the  silver  salt  occurred  in  almost  all  the 
classes  of  compounds  enumerated  below. 

1.  Aromatic  Amines.— The  fact  that  certain  aromatic 
amines  produce  silver  mirrors  with  ammoniacal  silver  nitrate 
has  already  been  observed  by  Tombeck  (Ann.  Chim.  Phys., 
1900,  7,  [21],  383),  who  showed  that,  under  suitable  condi- 
tions, the  intermediate  products  of  this  reaction  could  be 
isolated,  these  substances  being  formed  by  the  union  of  the 
silver  salt  and  the  organic  base  iu  definite  proportions. 
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The  aromatic  amines  arc  all  more  or  less  soluble  in  water 
and  the  silver  mirror  is  best  obtained  b_v  gently  warming 
with  the  reagent,  not  the  base  itself,  but  its  aqueous  solution. 
This  reaction  appears  to  be  perfectly  general  for  all  aromatic 
amines  of  the  benzene  and  naphthalene  series,  and  mirrors 
are  obtained  with  equal  facility  from  primary,  secondary, 
and  tertiary  bases.  The  following  amines  were  examined  : — 
Aniline,  p-toluidine,  dimethylaniline,  diphenylamine,  the 
two  naphthylamines  and  their  alkyl  derivatives,  m-pheny- 
lenediamine,  m-tolylcnediamine  and  -1 .  C-diamino-m-xylene. 

A  slight  reduction  is  produced  by  aceUinilide. 

The  behaviour  of  the  pyridine  bases  stands  out  in  marked 
contrast  to  that  of  the  preceding  amines,  pyridine  itself 
giving  neither  mirror  nor  reduced  silver.  Quinoline  and 
jS-dinaphthacridine  give  a  slight  reduction  only,  but  no 
mirror;  vso-;8-dinaphthacridiue,  the  labile  isomeride  of  the 
latter  base  (J.  Chem.  Soc.  Trans.,  1898,  .")3G),  on  the  con- 
trary, produces  a  brilliant  mirror  when  left  in  contact  with 
a  warm  alcoholic  solution  of  ammoninoal  silver  nitrate. 
The  hydrogenised  pyridine  ring  is  readily  oxidised  by  this 
reagent,  piperidine  giving  rise  to  a  well-defined  mirror. 

2.  AVtaloids. — Morphine  formed  a  mirror  with  the  greatest 
ease ;  quinine  produced  a  very  slight  reduction,  whilst 
strychnine  gave  a  negative  result  in  aqueous  solution  and 
a  slight  black  precipitate  in  alcohol. 

?,.  Ht/drncarboiis. — The  hydrocarbons  :  benzene,  toluene, 
and  their  halogen  derivatives  (the  chloro-,  bromo-,  dichloro-, 
and  dibromo-benzenes)  and  phenanthrene  do  not  produce 
any  appreciable  rediiction  with  aqueous  or  alcoholic  solutions 
of  the  reagent,  anthracene  gives  a  mirror  on  standing,  hut 
this  result  may  be  partly  due  to  the  impurities  which  are  so 
tenaciously  retained  by  this  hydrocarbon.  Xaphthalene 
gives  a  slight  reduction  in  alcoholic  solution. 

4.  Sulphur  Derivatives. — Thiophene  produces  a  very 
slight  reduction  after  prolonged  heating.  The  thiophenols 
are  not  affected  by  the  oxidising  agent,  the  two  thio- 
naphthols  giving  negative  results.  Benzenesulphinic  acid, 
however,  is  oxidised  and  gives  rise  to  a  mirror. 

5.  Phenols. — The  mono-  and  di-hydric  phenols  :  phenol, 
o-  and  ^-naphthols,  catechol,  resorcinol,  and  quinol  produce 
brilliant  mirrors,  and  the  property  seems  to  be  retained 
by  their  alkyl  ethers,  anisol,  phenetol,  and  2  :  Tdiethoxy- 
naphthaleue  producing  a  similar  reduction. 

The  reduction  of  the  silver  salt  by  catechol  takes  place 
so  readily  that  it  may  be  employed  as  a  lecture  experiment 
for  illustrating  the  formation  ot  a  silver  mirror.  .Stronger 
solutions  are  employed  in  this  case,  1  grm.  of  catechol 
dissolved  in  1.5  c.c.  of  water  being  added  to  2.5  c.c.  of  a 
14  per  cent,  silver  nitrate  solution  containing  a  slight  excess 
of  ammonia.  There  is  an  appreciable  rise  of  temperature 
and  the  formation  of  the  mirror  which  commences 
immediately  is  complete  after  a  few  minutes. 

The  trihydric  phenols,  phloroglucinol  and  pyrogallol,  give 
copious  black  precipitates,  but  only  very  indistinct  mirrors 
and  similar  results  were  obtained  with  gallic  and  tannic 
acids. 

6.  Nitroxyl  and  Carboxyl  Derivatives. — The  introduc- 
lion  of  nitroxyl  and  carboxyl  radicles  into  the  molecule 
of  the  phenols  renders  the  products  more  stable  towards 
the  oxidising  agent ;  o-nitrophenol  gives  a  red  coloration 
followed  by  a  slight  reduction,  p-nitrophenol  behaves 
similarly,  whilst  picric  acid  yields  a  precipitate  of  yellow 
needles,  but  no  reduction. 

Salicylic  .acid  has  only  a  slight  reducing  action. 

Benzoic  and  phthalic  acids  remain  entirely  unaffected, 
benzamide  and  saccharine  both  yield  crystalline  precipi- 
tates of  white  needles  unaccompanied  by  reduction. 
JIandelic  acid  gives  a  precipitate  of  long  pale  yellow  needles 
dissolving  in  excess  of  ammonia  to  a  colourless  solution 
which  remains  unaffected  on  prolonged  heating.  A  globule 
of  nitrobenzene,  when  allowed  to  remain  in  contact  with 
warm  ammouiacal  silver  nitrate  solution,  becomes  coated 
with  a  layer  of  reduced  silver. 

7.  Carbonyl  Derivatives. — An  appearance  precisely 
similar  to  the  one  just  described  is  presented  by  benzalde- 
hyde.  It  is  therefore  a  singular  coincidence  that  the 
artificial  and  natural  oils  of  Mirbaue  should  in  this  respect 
behave  in  a  similar  manner,     (juinone  readily  produces  a 


mirror  on  warming,  bat  yields  a  thick  black  precipitate 
in  cold  solutions.  Dextrose  and  chloral  hydrate  both 
furnish  mirrors  with  the  greatest  facility. 

8.  Azo  and  Diazii  Derivatives. — A  mirror  is  readilv 
obtained  with  aminoazobenzene,  but  not  with  azobenzene  or 
diazoaminobenzene,  the  latter  compound  yielding  in  alcoholic! 
solution  a  yellow  precipitate  of  its  silver  derivative. 

9.  Alcohols. — When  pure,  the  monohydric  alcohols  give 
no  reduction,  although  the  precipitation  of  met.allic  silver  ie 
observed  with  impure  specimens.  Glycerol  is  stated  to 
yield  a  mirror  only  in  the  presence  of  potassium  hydroxide. 
We  found,  however,  that,  after  leaving  the  warm  solution  of 
the  trihydric  alcohol  and  ammoniacal  silver  nitrate  for  one 
hour,  a  mirror  was  produced  even  in  the  absence  of  the 
caustic  alkali. 

10.  The  Fatty  Acids  and  their  Derivatives. — The  acids 
of  the  acetic  series  and  oxalic  acid  do  not  produce  any 
reduction,  and  negative  results  are  obtained  with  oxamide 
and  the  metallic  and  ethereal  oxalates.  The  blue  potassium 
chromoxalate,  IV|;Crj(C204)|j,  OH.iO,  on  the  other  hand,  when 
gently  heated  with  the  reagent  readily  furnishes  a  very  well, 
defined  mirror;  this  result  is,  however,  not  obtained  with, 
its  red  isomeride. 

11.  Purine  Derivatives. — Uric  acid  immediately  yields  a 
black  precipit.ate,  and  the  mixture  after  a  lime  slowly  gives 
rise  to  a  mirror.  Caffeine  and  theobromine  give  practically 
no  reduction. 

12.  Unsaturated  Compounds. — The  compounds  contain- 
ing ethylenoid  Unkings  resist  the  action  of  ammoniacal 
silver  nitrate.  Oleic  acid  gives  a  white  precipitate,  the 
colour  of  which  slowly  changes  to  red,  but  there  is  no, 
production  of  metallic  silver.  Cinnamic  acid  and  sodium 
cinnamate  produce  a  nacreous  white  precipitate  of  the  cor- 
responding silver  salt ;  this  dissolves  in  excess  of  ammonia 
to  a  solution  which  remains  (juite  clear  even  after  prolonged 
heating.     'J'urpentine  gives  a  very  slight  brown  turbidity. 

These  results  serve  to  emphasise  the  necessity  of  caution 
in  the  application  of  the  well-known  reaction  for  formic  and 
tartaric  acids,  and  the  aliphatic  aldehydes.  In  the  preseace 
of  such  commonly  occurring  substances  as  the  phenols  and 
the  aromatic  amines,  this  test  is  certain  to  lead  to  erroneous' 
conclusions,  and  it  is  therefore  always  advisable  to  remove,! 
as  fiir  as  possible  from  the  mixture  under  examination,  any 
substances  likely  to  exert  a  reducing  action  on  the  reagent. ' 

Discussion. 

Mr.  W.  T.  BrHGE.ss  said  there  was  a  practical  side 
this  question  as  to  which  he  should  like  to  make  a; 
suggestion.  It  would  be  interesting  if  the  author  woold 
indicate  those  bodies  which  gave  good  silver  mirrors. 
Many  years  ago  he  had  occasion  to  silver  large  mirrors  for 
reflecting  telescopes,  and  there  was  sometimes  considerable 
ditliculty  in  producing  satisfactory  silver  surfaces,  and  there 
might  be  a  field  for  the  practical  application  of  some  of  the, 
reducing  substances  mentioned  in  the  author's  paper.  If 
Dr.  Morgan  could  point  out  those  which  would  give 
reliable  mirrors  over  a  surface,  say,  one  foot  in  diameter,  the 
knowledge  might  be  extremely  useful  to  the  makers  and 
owners  of  reflecting  telescopes.  , 

Mr.  Otto  Hehner  referred  to  the  bearing  Dr.  MorganV' 
work  had  on  photographic  practice.  A  develoj^cr, as  a  rule,, 
was  an  aromatic  amido  or  hydroxy  body,  and  from  that 
point  of  view  many  of  Dr.  Morgan's  results  jiresented 
nothing  novel.  So  far  as  he  knew,  some  of  the  other 
reducing  substances  had  not  been  tried  in  photography  ;  for 
instance,  aniline,  and  it  might  be  worth  while  to  experiment 
with  it.  Concerning  glycerin,  it  was  very  doubtful  whether 
glycerol  actually  reduced  ammoniacal  silver  .solution,  at 
least  in  a  reasonably  short  time.  One  of  the  re(|uirements.. 
for  good  dynamite  glycerin  was,  as  was  well  known,  that  it 
must  not-reduee  silver  solution.  Many  glycerins,  ulthougb, 
complying  with  that  condition  for  a  time,  gradually  reduced 
silver,  liut  he  was  under  the  impression  that,  in  the  absence 
of  air,  the  reduction  was  much  less  marked  than  when  air 
was  admitted.  The  reducing  action  of  glycerin  was  more 
probably  due  to  an  impurity  than  to  the  glycerol  itself. 

Mr.  AuTiiuK  K.  Ling  said  that  a  possible  reason  why' 
compounds  containing  a  tertiary  alcohol   (carbinol)  groap 
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ph  as  pheuol?  reduced  ammoniacal  silver  solutions  was 
'it  iu  some  case  this  group  was  capable  of  changing  into 
[•arbouyl  jjroup.  It  was  possibly  due  to  some  change  in 
:?  conformation  of  the  alcohol  groups  in  the  sugars  that 
'■v  gave  such  irregular  results  with  ammoniacal  silver 
rates  or  with  Fehliug's  solution.  In  the  determination 
reducing  sugars,  standard  conditions  had  to  be  adopted 
order  to  obtain  good  results. 

Dr.  Lewkowitscii  asked  whether  Dr.  Morgan  had  tried 

•  higher  homologues  of  pyridine.     In  one  works  where 

',',  dynamite  glycerin  was  of  bad  quality,  so  as  to  reduce 

Ifer  nitrate   almost    immediately,  he   had    isolated    from 

i'eral  cwts.  of  glycerin  a  few  grammes  of  a  substance  he 

'J  reason  to  consider  as  lutidine.     The  presence  of  this 

;e  was    no    doubt   due   to   the  action    of  alkali  on  the 

^.uminoids,     from    the   cells    in   the    badly  rendered   fat. 

,!  ascribed,  therefore,  in  that  case  the  reducing  action  to 

'■  presence  of  the  lutidine.     He   should  also  like  to  know 

little  more    about    the     quality    of    glycerin   used    by 

.  Morgan   and  how  it  was  tested,  because  much  of  the 

called   chemically   pure    glycerin    sold    would    gi\e      a 

action    owing   to   imperfect   refining.     In   the   so-called 

■fumer's  test  the  glycerin   used  for  the  best   quality  of 

et  soap  was  tested  with  ammoniacal  silver,  and  it  was 

icted   if   it   did   remain    unreduced    when    standing   for 

hours  in  a  dark  cupboard.     It  was  quite  possible  that  a 

nmercial  glycerin  might  give  a  reducing  action  without 

reaction  being  due  to  the  glycerol  itself. 

)r.    Divers   mentioned  that  the   inorganic  amino-com- 

:ad,    potassium   amino-sulphate    (sulphamate),    silvered 

is,  when    heated    with     silver    nitrate    and    potassium 

Iroxide  without  addition  of  ammonia.     He  asked  whether 

Morgan  had  tried  the  use  of  potash  in  place  of  ammonia 

h  amino-compounds. 

)r.  MoLLw'o  Pekkin   said  he  had   frequently  noticed  in 

timens    of    ordinary    purified    glycerin,    such    as   one 

erally  obtained,   that  they  would  sometimes  reduce  the 

I  r  very  rapidly,  but  at  other  times  it  required  a  consider- 

•  lime.     It  was   also  known   that   by  the  addition  of  a 

I  nr  two  of  alkali,  either  potash  or   soda,  the  reduction 

/:  ijatly  accelerated.     He   had  never  obtained  glycerin 

.   gave  no   reduction,   provided    it  was  heated   for  a 

.  .o[itly  long  time  with  ammoniacal  silver. 

'he  Chairman  said  that,  although  the  paper  on   the  face 

.  t  might  appear  theoretical,  yet  the  discussion  had  been 

I  rely  practical.     The  subject  had,  as   Mr.  Burgess   had 

:  1,  a  very  practical  bearing,  because  the  making  of  silver 

irorswas  an   important  industry.     JIanj-  years  ago  he 

)  .ed  a  part  in  introducing  that  industry  into  this  country, 

;   if  at  that  time  they  had  been  aware  that  there  were  so 

V   substances  which   would  produce  a  good   mirror,  it 

I  lit  have  been  difficult  to  know  which  to  adopt.     At  that 

1  i,  however,  there  were  very  few  such  substances  known. 

'  •  best  process  was  a   French  patent,  which  included  an 

i  noniacal  silver  solution  and  a  tartrate.     There  were  then 

I  .liver  mirrors  in  use,  but  now  it  would  be  difficult  to  find 

tone  who   would   produce    a   mercurial    mirror.       That 

^ived  the  great  advant.age   of  technical  chemistry;  that 

i.'emely  unhealthy  industry  of  making  mercurial  mirrors 

I   been  entirely  superseded  without  any  official  jiressure, 

'  ily  by  the  introduction  of  a  new  chemical  reaction.    The 

film  was  a  very  expensive  material  compared  with  the 

li  used   in  the  mercurial   process,  but  it   was  so  easily 

1  lied   that  it  entirely  replaced   the   old   and   unhealthy 

I'iess.     There  were  two  things  which  had  to  be  considered 

i  I  reaction  of  this  kind ;    one  was  temperature  and  the 

<  r  dilution.     In  the  mirror  industry  one  had  to  get  one's 

i  tions  of  a  certain  strength,  and  many  solutions  which, 

i'  n  concentrated,  produced  a  dark  precipitate,  apparently 

I;  metallic,    would    produce   a   bright   metallic    mirror  if 

s'ciently  diluted.     Again,  a  solution  which  would  not  give 

£  ight  mirror  at  one  temperature  would  give  a  very  bright 

vitisfactory  mirror  at  another.     You  put  the  plate  of 

-  on  a  table,  heated  to  a  certain  temperature,  with  hot 

'  ;r  underneath,    and   poured   the   solution  on;    if   the 

t  Derature  were  right  you  saw  clouds  gradually  form  on 

'  jlass,  and  by  degrees  the  whole  surface  became  metallic. 

i  'De   were   not  Tery  particular   about   the   dilution,    an 

Hjrphous,  dark  precipitate   might  be  obtained.     In  those 


days  grape  sugar  was  tried  as  a  reducing  agent,  and  in  some 
cases  gave  a  good  mirror,  but  in  others  none  at  all,  so  that 
you  would  not  get  a  practical  film  from  it.  With  regard  to 
glycerin,  it  would  be  interesting  to  make  tests  of  the 
reducing  power  of  pure  glycerin  with  a  sample  purified  by 
the  freeziug  process,  which  he  found  to  be  generally 
purer  than  any  distilled  glycerin. 

Mr.  Samuel  Hai.l  said  that,  about  1848,  he  was  with 
Mr.  Henry  Deacon,  and  saw  the  first  attempt  at  ,St.  Helens 
to  form  mirrors.  That  was  when  Mr.  Deacon  was  at  Pilk- 
ingtou's.  Ha  took  a  little  spirit  lamp,  and  with  a  piece  of 
platinum  wire  made  some  aldehyde,  and  precipitated  some 
silver  in  a  test  tube  with  it. 

Dr.  MoEGAN,  in  reply,  said  he  thought  there  would  be 
no  difficulty  in  coating  a  surface  1  ft.  square  with  a  silver 
mirror  such  as  was  produced  in  the  catechol  experiment. 
He  had  forgotten  to  point  out  that  the  mirrors  produced  by 
aromatic  compounds  had  a  darker  sheen  than  that  observed 
in  the  mirrors  from  aliphatic  substances,  the  difference  being 
probably  due  to  the  precipitation  of  organic  matter  in  the 
former  case. 

In  the  case  of  glycerin,  the  result  was  obtained  after 
heating  the  solution  of  ammoniacal  silver  nitrate  for  one 
hour  on  the  water-batb.  The  sample  of  glycerin  employed 
in  this  experiment,  although  distilled  uiider  diminished 
pressure,  had  not  been  purified  by  the  freezing  process,  .and 
he  did  not  therefore  insist  on  its  extreme  purity.  He  had 
not  examined  lutidine  from  this  standpoint,  and  was  unable 
to  say  whether  the  methylated  h<uaologueof  pyridine  would 
bring  about  this  reduction.  He  was  inclined  to  think, 
however,  that  lutidine  would  not  give  a  mirror.  They  had 
tried  the  experiment  with  pyridine,  and  had  obtained  a 
mirror  which  showed  that  the  hydrogenised  pyridine  ring 
was  susceptible  to  the  action  of  the  silver  solution. 

They  had  not  tried  the  action  of  caustic  potash  and 
silver  nilrate  becau.se  they  were  doing  the  test  under  the 
conditions  employed  by  students  in  examining  solutions  for 
aldehydes,  and  therefore  restricted  their  experiments  to 
ammoniacal  silver  nitrate  solution. 

The  observations  of  the  Chairman  were  quite  in  accor- 
dance with  their  own.  They  found  that  they  had  continually 
to  alter  either  the  temperature  or  the  degree  of  concentration 
in  order  to  obtain  the  best  effect. 

In  some  cases  mirrors  were  obtained  with  strong  solutions 
in  the  cold,  and  in  others  only  with  dilute  solutions  and 
warming.  The  catechol  mirror  is  (he  best  example  of  the 
effect  of  the  former  sot  of  conditions,  whilst  that  derived 
from  aniline  exemplifies  the  latter. 

SIMPLE  QUALITATIVE  TEST  FOR  BROMIDE 

AND  lODIDE.S,  AND  A  TEST  FOR 

BICARBOXATES. 

BY    F.    MOLLWO    I'EKKIX,    PH.D. 

It  does  not  appear  to  be  geaerally  known  that  an 
unacidifled  solution  of  calcium  or  sodium  hypochlorite, 
liberates  iodine  from  iodides,  but  that  bromine  is  only 
liberated  on  addition  of  acids.  In  fact,  in  Dammer's 
Handhuch  der  Anurganischcn  Chrmie  [Vol.  I.,  p.  .J04]  it 
is  stated  that  hypochlorites  liberate  iodine  from  metallic 
iodides  in  presence  of  sulphuric  acid,  the  inference  being 
that  no  liberation  of  iodine  takes  place  in  the  absence  of 
acids. 

This  property  of  hypochlorites  may  be  employed  as  a 
rather  neat  qualitative  test  for  iodides  and  bromides  when 
they  occur  together.  The  test  may  be  carrierl  out  in  the 
following  manner  :  About  2  c.c.  of  chloroform  or  carbon 
disulphide  is  added  to  the  solution  to  be  tested,  contained 
in  a  test  tube  or,  better,  a  small  separating  funnel,  and  then 
a  solution  of  calcium  or  sodium  hypochlorite  is  added  drop 
by  drop.  If  iodine  be  present,  it  is  immediately  liberated, 
and  on  shaking  up,  imparts  its  characteristic  coloration  to 
the  solvent.  The  hypochlorite  is  then  added  in  excess, 
when,  if  there  be  only  a  small  quantity  of  iodide  present, 
the  solution  becomes  colourless.  This  is  probably  due  to 
the  oxidation  of  the  iodine  to  iodic  acid,  and,  perhaps,  to 
the  formation  of  iodine  chloride. 

As  soon  as  all  the  iodine  has  been  got  rid  of,  either  as 
above,  or  by  extracting  with  successive  small  quantities  of 
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■the  solvent,  a  few  drops  of  acetic  acid  are  added,  when  the 
bromine  is  liberated  and  may  in  turn  'je  extracted. 

In  cases  where  the  quantity  of  iodine  is  extremely  small, 
the  hypochlorite  must  be  added  with  great  caution  (one 
drop  of  diluted  hypochlorite  often  being  sulficient)  other- 
wise the  iodine  is  oxidised  almost  before  its  presence  can 
be  noted.  On  the  other  hand,  if  the  solution  contain 
large  quantities  of  iodide,  it  is  advisable  to  dilute  in  order 
to  facilitate  the  removal  of  iodine.  The  following  equation 
probably  best  represents  the  reaction  which  occurs,  with 
iodides : — 

SKI  +  Ca(OCl),  +  HjO  =  CaClo  +  2K0H  +  lo  +  O. 

This  reaction  also  explains  the  oxidation  of  the  iodine, 
when  the  hypochlorite  is  added  in  excess. 

In  order  to  liberate  bromine,  it  is  necessary  to  have  free 
chlorine  or  hypochlorous  acid.  That  hypochlorous  acid 
is  able  lo  liberate  bromine  from  bromides  may  be  shown  by 
passing  carbon  dioxide  through  a  mixed  solution  of 
hypochlorite  and  bromide,  or  by  adding  a  solution  of  a 
bicarbonate  to  the  mixture,  when  bromine  is  liberated. 

As  both  carbon  dioxide  and  bicarbonates  liberate 
hypochlorous  acid  from  solutions  of  hypochlorites,  it  is 
evident  that  the  bromine  is  liberated  by  free  hypochlorous 
acid,  but  not  by  hypochlorites — 

NaHCOs  +  NaOCl  =  XaoCOj  +  HOCl 
2H0C1  +  2KBr  =  KCl  +  Br.  +  H.,0  +  O. 

I  understand  that  a  method  based  upon  the  use  of  hypo- 
chlorites for  the  separation  of  bromides  and  iodides  was 
suggested  some  years  ago  by  Mt.  H.  T.  Jones,  but  I  have 
been  unable  to  find  the  reference. 

Test  for  Bicarhonatfs. — There  are,  as  is  well  known, 
practically  no  rapid  qualitative  tests  by  which  bicarbonates 
may  be  distinguished  from  normal  carbonates.  But  the 
fact  alreadv  stated  above,  that  bicarbonates  liberate  bromine 
■when  added  to  a  mixed  solution  of  a  hypochlorite  and 
bromide,  gives  a  rapid  and  easy  method  of  distinguishing  the 
one  from  the  other.  The  test  may  be  best  applied  by  adding 
a  solution  of  potassium  bromide  to  one  of  bleaching  powder 
contained  in  a  test  tube,  then  add  about  2  c.c.  of  chloroform 
or  carbon  disulphide  and  a  solution  of  the  substance  to  be 
tested.  Should  this  be  a  bicarbonate,  bromine  is  at  once 
liberated,  and,  on  shaking  the  mixture  up,  dissolves  in  the 
chloroform.     Xormal  carbonates  have  no  action. 

Discrssiox. 

Mr.  Hkiinkr  understood  the  author  io  say  that  the 
hypochlorite  solution  must  be  neutral.  When  the  .solution 
was  markedly  alkaline,  free  iodine  could  not  result,  whilst  if 
it  were  acid,  bromine  would  be  liberated.  But  how  did 
nr.  Pcrkin  ascertain  the  neutrality  of  a  solution,  which 
almost  inst.antly  bleached  the  coloured  sub.stanees  used  as 
indicators  ? 

Dr.  Pekkin  replied  that,  as  a  matter  of  fact,  he  had  never 
tested  the  solution  for  tieutrality. 

Dr.  G.  T.  MOUG.V.N  said  he  agreed  with  Dr.  Perkin  with 
regard  to  the  practicability  of  the  suggested  modification  of 
the  colour  test  for  bromides  and  iodides,  because,  when 
these  substances  were  present  in  somewhat  concentrated 
solutions,  the  amount  of  chlorine  water  required  to  liberate 
the  other  halogens  became  inconveniently  large.  He  was 
under  the  impression  that  the  test  could  be  readily  carried 
out  in  a  slightly  acidified  solution,  for  although  both  bromine 
and  iodine  were  liberated,  the  colour  of  the  latter  predomi- 
nated in  the  carbon  bisulphide  or  chloroform  extract,  and  was 
removed  by  adding  a  nioilerate  excess  of  the  hypochlorite, 
leaving  the  brown  coloration  due  to  bromine. 

The  fact  that  soluble  bicarbonate  readily  liberated  hypo- 
chlorous acid  from  the  hypochlorites  was  well  known  to  all 
who  had  followed  Chattaway  and  Orton's  researches  on  the 
formation  of  substituted  nitrogen  chlorides,  these  sub- 
stances being  produced  from  the  acyl  derivatives  of  the 
aromatic  amines  by  the  action  of  hypochlorous  acid  set  free 
from  its  salts  by  mean-  of  potassium  bicarbonate.  (J.  Chcm. 
Soc.  Trans.,  1899,  104G,  and  1900,  134.) 
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Jlr.  Renwick  observed  that  no  mention  had  been  made 
of  the  method  of  testing  the  liquids  for  all  three  halogens 
by  making  use  of  nitrous  acid  and  starch  paste  for  the 
detection  of  iodine,  and  boiling  with  ferric  sulphate  for 
its  elimination.  In  that  way  you  could  get  rid  of  the  iodine, 
then  you  tested  for  aud  eliminated  the  bromine  with 
potassium  permanganate,  and  then  tested  the  liquid  finallv 
for  chlorine  in  the  usual  way.  He  should  like  to  know  if  that 
method  had  not  an  advantage  over  others  in  the  case  when 
iodine  aud  bromine  only  are  present.  It  certainly  had  an 
advantage  over  the  use  of  chlorine  water,  which  is  very 
uncertain  if  one  or  more  of  the  haloids  be  present  iu  very 
small  amount. 

Dr.  Peuivin,  in  reply,  said  he  had  forgotten  to  mention 
that  he  had  been  informed  that  Mr.  H.  T.  Jones  had 
somewhere  published  a  reference  to  this  matter,  but  he 
had  not  been  able  to  find  it.  He  fancied  that  really  the 
hypochlorite  was  slightly  alkaline,  and  as  he  always  added 
the  chloroform  or  carbon  bisulphide  first  anil  shook  up 
immediately,  he  did  not  think  that  the  alkalinity  mattered, 
unless  the  amount  of  iodine  was  extremely  small.  Ifl 
iodine  were  left  for  any  length  of  time  in  contact  with  thel 
hypochlorites,  it  was  converted  into  iodate,  and  the  same 
with  bromine,  which  was  converted  into  bromate  after  some  «^ 
time.  He  had  noticed  that  even  a  very  slight  excess  off 
acid  threw  down  the  bromine  at  once.  In  reference  to  the 
nitrous  acid  method,  he  did  not  think  it  was  very  good  in! 
the  hands  of  the  average  student.  The  remark  might 
seem  puerile,  but  he  had  to  deal  with  many  students, 
some  rather  defective  in  secondary  education,  and  it  was^^ 
necessary  to  put  things  before  them  in  the  easiest  light,  id  ' 
was  more  from  this  point  of  view  that  he  had  put  the! 
paper  forward.  In  any  case  it  was  always  best  tu  use' 
methods  of  analysis  which  were  as  simple  as  possible.  ' 

The  CiniRMAN  said  they  were  much  indebted  to 
Dr.  Perkin  for  this  paper.  The  information  with  regard  to 
bicarbonates  would  be  very  useful  when  it  was  further 
worked  out,  and  when  they  knew  how  much  of  the  reactioD 
was  due  to  free  carbonic  acid,  and  how  much  to  bicarbonate.'  ^,  ' 
He  might  mention  that  these  two  papers  by  Dr.  Perkin  aod! 
Dr.  Morgan  had  been  prepared  for  the  last  session,  and' 
they  were  indebted  to  the  authors  for  having  con.«ented  to 
keep  them  over.  The  paper  on  sulphuric  acid  would  be'  ^l' 
taken  at  the  next  meeting. 


iflancbrsJtfr  ^i'tftion. 
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Meeting  held  on  Friday,  November  7lh,  1902. 


MR.    IVAN    LEVINSTEIN    IN   THE    CHAIB. 


The  opening  meeting  of  the  Manchester  Section  was  helii 

in  the  Chemical  Lecture  Theatre  of  the  Municipal  School  „ ' 

of  Technology,  on  November  7th.  In  his  opening  remarks,,  4''' , 
the  I'lesideut  said  that  the  Sectional  Committee  had  dis-  ' 
cussed  the  desiraljility  of  holding  the  monthly  meetings  at 
the  School  of  Technology  instead  of,  as  hitherto,  at  the 
rooms  of  the  Chemical  Club  in  the  Victoria  Hotel.  Con- 
sidering the  benefits  to  be  gained  In  holding  these  meeting! 
in  a  building  in  which  the  most  moileru  scientific  appliances 
■would,  if  required,  be  available  for  illustrating  the  paper? 
the  Committee  had  unanimously  decided  that  the  change 
would  be  an  advantageous  one.  As,  however,  any  changt 
of  the  kind  contemplated  should  have  the  full  approhatijt 
of  the  ijiembers,  the  President  jiroposed  the  following 
resolution: — "  I'hat  the  meetings  of  the  Manchester  .'^ectior 
of  the  Society  of  Chemical  Industry  be  held  within  th< 
buildings  of  the  Municipal  School  of  Technology."  Thi; 
was  seconded  by  Mr.  W.  Thomson,  and,  after  a  few  remark: 
by  members  present,  was  carried  unanimously. 

This  being  the  first  meeting  of  the  session  the  Presiden 
then  delivered  a  short  address. 


Vov.  29. 1902.J 
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ADDRESS  BY  THE  CHAIR.MAX, 

IVAN    LEVINSTEIN. 

The  conoi'ptiou  of  this  palatial  buildiTig  in  which  we 
meet  to  night,  and  its  splendid  equi]iinent,  is  larfreiy  due 
to  the  visit  of  a  deputation  to  the  kJontiuent,  in  June  and 
Jnly,  1891.  The  deputaliou  consisted  of  Mr.  Alderman 
.Rawson,  chairman,  Messrs.  Bowdeu,  James  Miir};atroyd, 
I  myself,  who  were  members  of  the  manafring  board  of  the 
lold  Technical  School,  and  ilr.  J.  H.  Reynolds,  the 
i  secretary  of  the  school. 

j  The  report  of  this  visit  to  Continental  and  English 
jtechnical  schools,  presented  to  the  Whitworth  Institute,  is 
lillustrated  by  10  plans  of  foreign  schools  and  also  bv  a 
Iplanof  the  proposed  new  Technical  School  on  the  siteou 
]  which  the  ilunicipal  School  of  Teehnolopy  has  been 
ultimately  erected.  The  deputation  fully  recognised  that,  in 
order  to  train  men  under  circumstances  and  conditions 
similar  to  those  prevailing  in  Continental  schools,  a  technical 
school  was  wanted,  larger  in  scale  and  superior  in  equip- 
ment to  any  existing  at  that  time  in  this  country. 

There    is,    however,    a    great    difference    between    the 

i.  olmical   high   school  on   the   Continent  and   the   United 

^lates  and  our  own  school,  for  whilst  the  former  are  solely 

vsigned,  erected,  and  equipped  for  the  teaching  of  scientific 

lid  technical  subjects  to  day  students,  this  great  school  is 

I  combination  of  an  evening  continuation  school,  a  trade 

chool,  a  women's   work  school,  and  a  school  of  science 

ind  technolog)'. 

As  to  whether  such  a  combination  is   a  wise  one  I  have 

ive  doubts,  but  circumstances  which  I  need  not  discuss 

le  made  it  necessary. 

I  Inly  those  who  have  a  more  intimate  knowledge  of  the 
ails  of  working  such  a  combination  school,  can  form  an 
i  ta  of  the  stupendous  difficulties,  inherent  to  its  organisation, 
;'linini>tiation,  and  supervision. 

The  old  Technical  .School  and  School  of  Arts  were 
ransferred  to  the  Manchester  Corporation  in  March  1892, 
lith  all  their  as.sets,  amounting  in  monej' value  to  about 
liiO.OOoZ.,  but  iucluding  a  far  gnater  asset,  namely,  the 
.nowledge  and  experience  gained  during  many  years  of 
laid  and  efficient  work.  One  of  the  conditions  of  the 
ransfer  made  by  the  Whitworth  Institute  was  that  the 
orporation  should  undertake  to  erect  a  new  school  on  its 
resent  site,  if  the  latter  were  considered  to  be  suitable, 
^onie  difficulties  were,  however,  in  the  way,  and  it  was  not 
efore  1895  that  the  foundation  stone  was  laid  and  building 
■|ier.ations  commenced.  The  erection  and  completion 
'ccupied  about  seven  years,  under  the  immediate  superin- 
endcuce  of  Mr.  J.  H.  Reynolds,  the  present  Principal. 

It  is  not  easy  to  form  a  correct  opinion  of  the  endurance, 
he  gre'it  industry  and  ability,  and  of  the  enthusiasm  which 
le  brought  to  bear  upon  the  woik.  It  was  also  most 
ortunate  that  our  present  Lord  Mayor,  Mr.  Alderman  Hoy, 
as  the  Chairman  of  the  Technical  Instruction  Committee, 
t  the  time  of  the  transfer  to  the  Corporation. 
A  broad-minded  man,  a  strong  man,  and  one  in  whose 
udgment  the  Council  had  implicit  confidence,  was  needed 
)  carry  throu^ih  the  great  scheme  that  we  bad  in  our 
linds,  and  all  these  admirable  qualities  Mr.  Alderman  Hoy 
ossesses  in  a  high  degree. 

The  fact  that  many  of  our  technical  schools  have  no  day 
'.udents  at  all,  and  others  an  exceedingly  small  number, 
as  been  much  lamented,  and  great  has  been  the  clamour 
lat  our  manufacturers  foolishly  refuse  to  employ  superior 
ichnically  trained  men. 
Regarding  the  first  proposition,  paradoxical  as  it  may 
3un(l,  I  think  we  may  congratulate  ourselves  that  such 
tas  and  is  the  case.  What  would  have  happened,  if  there 
ad  really  been  a  great  rush  of  day  students,  or  if  the 
umher  of  day  students  had  been  greatlj'  increased? 
here  could  have  only  been  one  result,  for  the  badly 
juipped  and  badly  staffed  average  technical  schools  are 
terly  inadiquate  to  produce  first-class  technically  trained 
en.  A  large  number  of  men  of  inferior  general  and 
iferior  technical  education  would  have  been  turned  out 
'to  the  world.  Already,  in  1891,  when  addressing  the 
udeuts  of   the  Manchester  Technical   School,   I    warned 


I  them  against  the  consequences  of  the  senseless  and  planless 
multiplication  of  badly  equipped  and  badly  staffed  schools, 
hut  since  that  date,  the  number  of  this  class  of  school  has 
steadily  increased.  There  was  not,  in  1S91,  nor  is  there 
to-day,  a  crying  necessity  for  increased  quantity,  but  solely 
for  improved  quality.  Our  manufacturers  and  employers 
are,  after  all,  not  so  foolish'  as  some  people  pretend.  My 
opinion  is  that,  if  we  turn  out  the  right  article  at  our 
schools,  they  will  not  be  slow  in  getting  hold  of  it.  For 
example,  in  the  Chemical  Department  of  Owens  College, 
the  really  good  men,  who  have  stayed  long  enough  at  the 
College,  find  employment  so  readily  that  the  demand 
exceeds  the  supply. 

Without  assuming  the  rule  of  a  prophet,  I  venture  to 
predict  that  the  students  leaving  our  large  dj-eing,  printing, 
and  paper-making  school,  after  previously  taking  a  three 
years'  course  in  chemistry,  will  be  eagerly  sought  after. 
They  certainly  will  not  have  any  ditficulty  in  finding 
employment  in  our  printing,  bleaching,  dyeing,  and  paper- 
making  works. 

Manchester  may  boast  to-day  of  the  possession,  within 
the  walls  of  Owens  College  and  the  Municipal  School  of 
Technology,  of  by  far  the  finest  physical,  electrical,  electro- 
chemical, engineering,  and  chemical  laboratories  in  this 
country.  At  the  head  of  the  chemical  laboratories  are 
Prof.  Di.xon,  F.R.S.,  and  Prof.  Perkin,  F.R.S.,  of  Owens 
College,  and  Prof.  Pope,  F.R.S.,  at  the  Municipal  School, 
men  whom  the  best  German  University  would  be  proud 
to  have  at  the  head  of  its  chemical  f.aculty. 

These  great  schools  are  certain  to  exercise  in  the  near 
future  a  most  beneficial  influence  on  the  chemical,  allied, 
and  textile  industries,  not  only  of  Manchester,  but  of 
Great  Britain.  There  is,  however,  something  wanting,  if 
full  advantage  is  to  be  derived  from  these  ma^nifieent 
laboratories.  We  want,  as  I  have  already  pointed  out  in 
1891,  and  emphasised  again  in  my  presidential  address 
delivered  at  Liverpool,  in  July  last,  a  class  of  youth  far 
better  prepared,  endowed  with  a  far  more  liberal  education, 
when  they  enter  the.se  institutions,  than  is  at  present 
available.  For  example,  it  not  nnfrequently  happens 
that  students,  after  having  fairly  mastered  quantitative 
analysis,  cannot  correctly  calculate  the  results  of  their 
analysis  for  want  of  a  sufficient  knowledge  of  arithmetic. 
Can  nothing  be  done  to  stamp  out  this  lamentable  state  ? 
Is  it  not  feasible  to  convert,  after  the  passing  of  the  new 
Education  Bill,  our  higher  grade  schools  into  first  class 
grammar  schools  ?  If  this  is  not  practicable,  let  us  build 
two  new  grammar  schools  in  suitable  quarters  of  the  town, 
reduce  the  fees  to  less  than  half  those  at  present  charged, 
and  increase  the  number  of  scholarships.  Let  us  subsidise 
the  existing  excellent  grammar  schools  in  such  a  way  as 
not  to  decrease  their  efficiency  and  to  compensate  them  for 
the  reduction  in  fees,  which  the  above  scheme  would 
necessitate.  Do  not  overlook  the  fact  that  high  class 
secondary  education  is  almost  compulsory  in  Germany,  for 
re.isons  fully  pointed  out  in  my  Liverpool  address.  We 
must,  therefore,  hold  out  special  inducements  to  our 
youths,  in  order  to  persuade  them  to  remain  in  school  as 
long  as  the  German  youth.  As  soon  as  the  plan  I  have 
outlined  is  in  full  work,  I  should  make  the  entrance 
examination  to  the  Municipal  School  of  Technology,  and 
to  Owens  College,  still  more  difficult,  but  I  should  admit  the 
youth  who  has  remained  for  two  years  in  the  sixth  form  of  a 
recognised  high  class  secondary  school  to  either  institution 
without  any  entrance  examinatiim,  provided  that  he  has 
obtained  a  satisfactory  leaving  certificate.  The  Victoria 
University  is  now  appljing  for  a  new  charter,  which  will 
estabhsh  an  independent  university  in  Manchester. 

As  soon  as  this  is  gnmted.  and  there  is  little  doubt  that 
the  application  will  be  successful,  the  Manchester  University 
will  he  in  a  far  better  position  to  foster  a  more  intimate 
connection  with  the  Municipal  .School  of  Technology,  which 
is,  at  least  in  my  opinion,  very  desirable.  In  conclusion, 
let  me  repeat  that,  if  you  turn  out  at  our  schools  of  science 
and  technology  really  flrst-class  scientifically-trained  men 
of  ability,  very  little  will  be  heard  of  the  short-sighted 
employers  who  will  not  find  work  for  this  kind  of  man. 
But  let  the  student  bear  in  mind  that,  however  well  trained 
he  is,  however  successful   in  passing  his  final  examination 


... 


1378 


JOURNAL  OF  THE  SOOISTT  OF  CHBMIOAL  INDTJSTEY.  [Nov.  29, 1902. 


on  enterinof  a  factory  be  has  yet  to  learn  a  great  deal, 
before  he  can  effectively  apply  his  scientific  knowledge  to 
practice. 

At  the  conclusion  of  the  address  the  President  invited  the 
members  present  to  inspect  the  chemistry  department  of 
the  school. 

In  view  of  the  development  which  had  taken  place  durin? 
recent  years,  in  the  use  of  mechanically  driven  appliances 
for  laboratory  purposes,  considerable  trouble  had  been  taken 
to  equip  the  chemical  laboratories  of  the  new  Municipal 
School  of  Technology,  Manchester,  with  efficient  and  con- 
venient forms  of  automatic  shaking  and  grinding  machines, 
&c.  The  President  added  that  it  would  perhaps  be  useful 
if  he  exhibited  and  described  a  few  of  the  "appliances  which 
had  been  constructed  under  the  superiutendeuce  of  Professor 
W.  J.  Pope,  F.R.S.  (to  whom  he  was  much  indebted  for 
kind  assistance),  for  the  use  of  students  in  the  department. 

Fiff.  I. 


In  couuection  with  tht-  scheme  (or  using  such  appliances, 
plugs  for  drawing  off  electric  power  have  been  provided 
adjacent  to  every  working  bench,  so  that  the  various 
machines  may  be  moved  from  place  to  place.  The  metal 
parts  of  the  different  appliances  having  been  obtained  from 
the  makers,  they  were  mounted  upon  a  suitable  base  board, 
together  with  a  small  electric  motor  provided  with  3  start- 
ing switch ;  in  this  way  compact,  self-contained,  and 
portable  appliances  for  carrying  out  the  ordinary  mechanical 
operations  of  importance  in  the  laboratory  have  been 
obtained. 

A  very  useful  form  of  shaking  machine  is  shown  in  Fig.  1  ; 
the  vessels  to  be  shaken  are  strapped  on  to  a  horizontal  frame 

Fig.  2. 
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constitutmg  the  upper  part  of  the  apparatus,  and  this  is 
then  rapidly  rocked  to  and  fro  by  the  movement  of  an 
upright  rod.  The  contents  of  two  Winchester  quart  bottles 
may  be  thus  kept  in  violent  agitation,  and  the  machine 
proves  to  be  of  great  service  in  preparing  saturated  solutions 
and  in  other  similar  operations. 

Fig.  2  represents  a  mill  for  reducing  ordinary  chemicals 
to  fine  powder  ;  the  material  to  be  ground  is  enclosed  in 
porcelain  jars  together  with  a  number  of  porcelaiu  balls, 
and  by  the  slow  rotation  of  the  jars  the  material  is  triiurated 
by  friction  with  the  balls. 

Fig.  3  illustrates  a  Zulkowski  mill— in  which  hard 
material.*  are  ground  to  any  required  degree  of  fiuemss  by 

Fig.  3 


an    agate    muller   turuiug   in    an    agate    block — driven  by 
electric  power  as  already  indicated. 

Fig.  4  shows  a  convenient  way  of  mounting  a  mechanically 
driven  agate  mortar  of  American  origin.     In  this  apparatus 


an  attempt  has  been  made  to  imitate  the  hand  movenieDt& 
by  means  of  which  a  stibstiinee  is  ordinarily  ground  in, 
a  morlai;^  the  agaV  pestle  and  mortar  are  both  rotated,  liie 
former  rapidly  and  with  an  exeentric  motion,  and  the  latter 
slowly,  in  order  to  cause  the  material  which  the  pestle 
throws  up  to  the  edge  of  the  mortar  to  be  pushed  back  into 
the  middle  by  a  fixed  metal  feather. 

The  starting  switch  attached  to  each  of  these  aiid  othei 
small  mactiines  has  proved  very  useful,  as  by  its  aid  tbt 
speed  of  working  may  be  varied  to  suit  the  couditionB  in 
different  operations. 
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A  battery  of  autoclaves  of  various  patterns  aud  working 
at  differeut  pressures  has  been  provided  for  convenience  in 
carrying  out  a  number  of  organic  cliemical  reactions  upon 
a  semi-works  scale ;  each  of  these  has  been  mounted  on  a 
cast-iron  staud  which  is  bolted  down  to  a  wooden  trolley, 
in  order  to  allow  of  the  whole  being  conveuientlv  shifted 
from  place  to  place. 

The    rapidly    increasing     importance    attached    to    the 
distillation    of     substances    under     very    low     barometric 
pressures  has  made  it   necessary  to   iustal  a  mechanically 
driven  high-vacuum  pump  in  the  main  organic  laboratory. 
A  double-acting  Fleuss  pump,  worked  by  means  of  a  large 
hot-air  motor,  has  therefore  been  fitted  up,  aud  the  whole 
has  bt'cu  enclosed  l\v  a  giass-walled  cupboard,  since  it  was 
found  that  this   was  the  only   practicable  method   of  pre- 
serving the  pump   from  corrosion  by  the    laboratory  air. 
Further,   since   it   is   found    verv   difficult    in    [iractice   to 
prevent    the   vacuum   from     being   reduced   by   traces   of 
aqueous    moisture     evolved    from    the    substance    during 
distillation,    the  pump   is  caused  to    suck  througl\  a   glass 
tube  kept   cold   by   immersion   in   liquid  air  ;  this   has  the 
effect  of  fixing  all  traces  of  aqueous  moisture  as  ice  in  the 
lube  at  —  180°.     With  this  arrangement,  it  is  found  easy  to 
keep  the  pressure  far   below  that  ofO-l   mm.  of  mcrcurv 
throughout   the   distillation  ;    it  should  be    remarked   that 
-ince    this    machine    was    installed.    Prof.     E.    Fischer   has 
independently  devised  a  very  similar  plant  for  use  in  bis  new 
l.iboratories  at  Berlin  University. 

In  conclusion  a  vote  of  thanks  was  passed  to  the 
Technical  Instruciional  Committee  of  the  Manchester 
Corporation,  and  to  the  Principal,  Mr.  J.  H.  Reynolds,  for 
their  kind  permission  to  hold  the  meetings  within  the 
precincts  of  the  school. 
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Meeting  held  at  the  Durham  College  of  Science,  on 
Thursday,  Octulicr  30lh,  1902. 


ADDRESS  SY  THE  CHAIRMAN, 

W.    L.  RENNOLDSON. 

It  has  been  suggested  that  a  few  remarks  on  what  may,  in 
Vy  opinion,  be  expected  from  a  works  chemist  might  be 
linteresting. 

He  ought,  first  of  all,  to  have  a  clear  understanding  of 
>hemistry,  and  of  natural  philosophy  ;  it  is  impossible  to 
Kive  a  grasp  of  chemistry,  without  understanding  the 
ihrsical  laws  of  nature.  I  use  the  expression  "  clear 
luderstanding "  in  preference  to  "depth  of  knowledge," 
jecause  a  clear  understanding  of  the  principles  of  chemistry 
s  of  much  more  use  than  a  greater  depth  of  knowledge, 
ibsorbed  but  not  assimilated.  Later  on,  the  factory  chemist 
s  expected  to  know  the  most  minute  details  of  the  chemical 
letions  involved  in  the  operations  with  which  he  is  asso- 
■iated.  A  factory  chemist  is  expected  to  do  the  requisite 
iinalysis,  accurately  and  expeditiously.  Analyses  in  eon- 
jiection  with  the  internal  working  must  be  accurate  to  the 
iXtent  required  in  the  particular  case,  or  they  would  be 
aisleading,  and  they  must  also  be  done  quickly  to  be  of  real 
ise  as  a  guide. 

The  ability  to  combine  speed  with  accuracy  is  a  great 
esideratum,  and  gives  a  man  much  opportunity  for 
hewing  clearheadedness  ;  he  will  know  where  rapidity  and 
ather  rough  working  will  not  affect  the  end  in  view,  and 
iC  will  also  know  where  every  possible  care  must  be 
xercised. 

Now  that  there  is  so  much  attention  given  to  the 
hemistry  of  combustion,  especially  in  connection  with 
!team-generation,  a  works  chemist  is  expected  to  be  aa  adept 
'ith  the  analysis  of  fuel,  and  of  furnace  gases.  He  is  also 
Ixpected  to  be  faailiar  with  the  use  of  calorimeters,  and 
jTometers. 


A  young  chemist  ought  to  practise  calculations  of  a  kind 
to  which  no  rule  applies,  but  which  depend  on  his  thought- 
ful reasoning  for  their  solution.  He  ought  to  understand 
per  cent,  so  clearly  as  to  never  use  the  term  wrongly. 
Unfortunately,  the  latter  is  often  done,  and  we  read  of  some 
article  by  the  use  of  which  a  saving  will  be  effected  of 
considerably  over  100  per  cent. 

A  works  chemist  often  has  other  duties  to  perform  than 
analytical  work  ;  frequently  he  is  asked  to  devote  all  attention 
to  a  department  of  the  manufacture,  with  the  view  of  finding 
out  the  cause  of  some  more  or  less  mysterious  trouble 
existing.  It  is  in  such  cases  that  he  has  the  opportunity  for 
showing  whether  he  can  observe  thoughtfully,  aud  draw  a 
logical  inference  from  such  observation.  Young  men  are 
often  met  who  notice  an  effect  but  get  astray  as  to  the 
probable  cause.  That  leads  to  searching  in  a  wrong  direction, 
and  often  cau.ses  much  time  to  be  lost  and  expense  incurred. 
On  the  other  hand,  many  can  dr.iw  a  reasonable  inference 
after  the  observation  has  been  pointed  out  to  them. 

A  factory  chemist  had  better  be  too  'sceptical  than  too 
credulous.  A  long  experience  has  strengthened  my  innate 
instinct,  to  doubt  the  truth  on  .any  statement,  even  "  in 
print,"  or  accepted  opinion,  or  belief  that  does  not  appeal 
to  one's  reason  as  commousense,  that  is  to  say,  "  what  is 
unlikely  is  probably  not  true."  I  must  admit  that  it  does 
sometimes  happen  that  the  unlikely  turns  out  to  be  true, 
but  such  occurrences  are  so  few  and  far  between  that  they 
may  be  said  to  "  prove  the  rule."  That  expression,  by- 
the-bye,  is  sadly  in  want  of  revision  ;  of  course  it  means 
"prove"  in  the  old  sense,  i.e.,  to  test,  and  therefoi-e  shows 
the  rule  is  not  without  exoeptions. 

A  young  chemist,  when  he  finds  a  foreman,  or  someone 
else,  not  familiar  with  chemical  symbols  or  equations, 
must  not  assume  that  such  person  is  an  ignoramus.  He 
must  not,  on  the  other  hand,  accept  as  gospel  all  the 
opinions  of  the  experienced  practical  man,  who  perhaps  "is 
i  sure  "  that  it  will  never  do  to  improve  the  method  he  is 
convinced  is  the  only  safe  one.  "Experience  makes  fools 
wise,"  is  an  old  saying,  but  I  cousider  it  more  a  maxim 
J  than  an  axiom.  Long  experience  in  one  groove  is  apt  to 
contract  the  mind  against  any  departure  from  that  groove. 
Stereotyped  experience  is  often  a  barrier  to  a  new  departure 
whose  aim  is  greater  efficiency  or  greater  economy. 

The  chemist  (if  enthusiastic)  is  often  discouraged,  and  in 
j  fact  others  besides  the  chemist  often  have  much  difficulty  to 
get  a  departure  introduced  in  the  face  of  the  fears,  and 
'  prejudice  of  others.  And  when  got  to  work,  it  often  does 
not  receive  justice  from  those  who  may  honestly  wish  to 
give  it  a  fair  trial,  but  whose  want  of  faith  prevents  their 
giving  that  hearty  support  so  necessary  for  the  success  of  a 
new  venture. 

The  nature  of  heat  is  a  subject  with  which  the  young 
chemist  ought  to  be  more  famdiar  with.  He  has  been 
taught,  and  may  have  learned  something  about  heat,  and  will 
know  that  heat  of  convection  tiavels  upwards,  and  he  pro- 
bably assumes  that  heat  of  conduction,  •,i\\<\  of  radiation  also 
prefer  an  upward  journey,  and  as  to  specific  heat  and  latent 
heat,  they  are  often  considered  as  a  sort  of  mystery,  and  of 
no  practical  application.  He  may  have  learned  tables  of 
specific  heats  and  latent  heats  of  different  materials,  as  he 
has  learned  the  number  of  Jupiter's  moons,  and  considered 
the  subject  to  be  equally  unimportant  in  regard  to  useful 
application. 

But  I  have  known  more  than  one  case  where  very  great 
practical  advantage  resulted,  by  utilising  one's  knowledge, 
of  the  nature  of  specific  and  latent  heat. 

As  an  example  of  this  I  may  mention  a  case.  There 
was  much  trouble  and  loss  going  on  in  a  factory  owing  to 
the  difficulty  of  cooling  the  gases  from  a  furnace  sufficiently 
to  admit  of  the  soluble  portion  of  such  hot  g.ases  beincr 
absorbed  or  condensed  in  water.  Those  associated  with 
the  factory  knew  all  about  specific  heat  and  latent  heat 
&c.,  but  seldom  made  use  of  such  knowledge.  However 
it  occurred  to  someone  that,  whilst  it  would  not  do  to 
diminish  the  sensible  heat  of  the  furnace,  and  aerial  coolino- 
could  bo  only  very  limited  (unless  with  very  extensive 
and  expensive  plant  of  high  mortality),  to  exclude 
as  much  as  possible  from  the  hot  gases  the  constituents 
which  possessed  the  greatest  latent  heat  and  specific  heat 
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namely,  the  steam,  would  be  good.  The  gases  tc  be  cooled 
and  condensed,  while  being  as  hot  lis  ever  (i.e.,  sensible 
heat),  would  be  much  more  easily  cooled  and  much  more 
thoroughly  condensed.  The  fuel  in  use  was  coal  gasified 
with  a  forced  "  draught  "  with  a  jet  of  steam  through  the 
fire.  The  furnace  gases  (the  products  of  conibustion) 
contained  a  large  proportion  of  red-hot  steam,  which  takes 
enormously  more  cooling  than  red-hot  CO.  and  N.  By  the 
substitution  of  coke  for  coal  and  the  dispensing  altogether 
with  the  steam  a  great  improvement  was  effected  from 
every  point  of  view. 

A  factory  chemist  ought  to  know,  or  be  able  to  judge, 
what  is  the  best  constructive  material  to  use  for  a  given 
purpose.     A   good  general    knowledge  of  the    nature   and 
properties  of  all   ordinary  available   substances  (gathered    | 
from  actual  peisonal  observation,  it  possible),  is  exceedingly    1 
useful.      A   chemist  has  been  accustomed  to  use  apparatus    < 
con.structed  of  tho  most  suitable  materials  for  the  various    ! 
actions  involved.  .  But  for  manufacluring  plant,  there  are    | 
many  considerations,  besides  that  of  first  cost,  which  makes    i 
such  materials  generally  quite  unsuitable^ 

There  are  frequent  opportunities  for  exercising  judg- 
ment on  Ibis  matter,  even  in  connection  with  what  are 
called  old  manufactures,  as  modifications  are  frequently 
made,  and  accidents  and  emergencies  have  to  be  tackled. 

A  factory  chemist  is  occasionally  called  upon  to  find  out 
the  cause  of  some  failure  or  partial  failure  of  draught.  If 
the  trouble  be  in  connection  with  some  complicated  and 
far  reaching  plant,  the  problem  is  often  a  difficult  one. 
The  currents  to  be  investigated  are  always  in  very  large 
volumes,  but  the  speeds  and  pressures  are  generally  very 
small,  therefore  the  greate.'t  care  and  every  precaution 
have  to  be  taken  to  get  trustworthy  evidence  (with 
sensitive  antmometers,  .tc),  as  to  the  nature  and  the 
whereabouts  of  the  cause  of  the  trouble.  It  is  by  no 
means  uncommon  for  some  item  to  be  overlooked  in  the 
manipulation,  or  in  the  reiisoning,  and  so  cause  an  entirely 
wrong  impression  to  be  formed.  Such  inve.-tigatioiis  are 
fine  erercises  for  the  judgment  of  the  woiks  chemist,  as 
they  "abound  iu  nitfalls  and  traps  for  the  unwary." 

To  inspire  faith  in  his  colleagues  for  his  judgment,  a 
yourg  chemist  should  show  that  he  docs  not  allow  popular 
beliets  to  influence  his  opinion.  We  meet  many,  both  old  and 
young,  who  are  clear  enough  on  chemical  and  physical 
matters  when  applied  to  their  profession,  but  when  it 
comes  to  personal  and  domestic  matters,  they  give  one  the 
impression  that  they  are  destitute  cf  such  reasoning. 
Theory  is  a  subject' which  is  often  disclaimed  and  even 
held  up  to  ridicule  by  the  thoughtless.  They  say  an  ounce 
of  practice  is  worth  any  amount  of  theorj- ;  that  statement 
•  requires  much  qualification.  Theoretical  results  in  any 
connection  are  often  difficult  to  attain,  but  if  we  fail  in 
§uch  attainment  it  is  incorrect  to  say  "  Theory  is  wrong." 
Theory  based  on  intelligent  investigation  and  reasoning 
cannot  well  be  wrong,  but  practice  may  give  any  result 
depending  on  the  care  or  neglect  of  it,  on  the  part  of  the 
operator.  The  young  works  chemist  ought  to  endeavour  to 
be  clear  on  that  niatter. 

To  sum  up  :  A  factory  chemist  ought  to  have  a  strong 
love  for  his  work.  He  should  possess  or  cultivate  a  quick 
and  correct  observation,  and  judgment  to  draw  logical 
inferences  from  such  observations.  Knowing  how  much 
is  trusted  to  his  honour  and  honesty,  he  ought  to  have  the 
highest  regard  for  accuracy  and  truth;  iu  short,  he  ought 
to  be  the  personification  of  integrity. 

FORMATION  OF  SULPHUR  TRIOXIDE  BY  THE 
CONTACT  ACTION  OF  FERRIC  OXIDE. 
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Meeting  held  in  Glasgow,  on  Tiiesilm/, 
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ADDRESS  BY  THE  CHAIRMAN, 

T.    I..    PATTEUSON. 

The  Chairniau,  in  the  course  of  a  short  address,  referr^  [ 
to  the  difficulty  of  obtaining  material  for  the  Sectional 
Meetings,  and  urged  on  the  rnenibtrs  the  necessity  of 
maintaining  the  interest  of  the  meetings  by  reading  papers 
and  bringing  forward  subjects  for  discussion.  The 
following  is  an  extract : —  'isalpri 

The    original    communications   and    abstracts   of    other ,  1,1  In  tis 
papers   given   to   the   world   through   the   Journal  of  our :  '  ::  •»' 
Society  have,  in  a  very  marked  degree,  tended  to  increase 
the  knowledge  of  chemical  and  technological  processes,  and 
to   place  chemical  industry,  as  a  whole,  and  the  chemical    .  .i(il« 
industries  of  this  country,  in  particular,  on  a  sounder  basis     .-liiJ 
than  they  ever  were  before.     Such  information  must  he  of 
the  very  greatest  advantage  to  every   individual  member  of 
the  Society,  for  I  am  persuaded  that  there  is  no  one  engaged 
in  any  branch  of  technology  in  which  chemistry  plays  even 
a  r(  mote  part   but  has  been  enriched  by  the  careful  study 
of  the  Journal.     Having  been  21   years  in  existence  last   iisuk 
June,  our  Society  has  passed  its  majority,  and  although   ^  air  iff 
complaints  of  apathy  have  bceu  made  on  the  part  of  some   .«)i?ii 
of  its  members,  it  belies  none  of  the  promises  made  at  its     ;idiIi» 
iuception.      Its  remarkable   development   is  shown  by  the  ^i^empli 
multiplication  of  sections,  the  increase  of  its  membership,  »jMose( 
and  the  growth  of  its  Journal.     It  is  now  established  on  fo  ' ...  ,i.,u 
firm  a  basis,  that  those  who  take  any  interest  at  all  in  its 
proceedings  would  be  shut  out  from  a  wide  field  of  chemical 
thought  and  activity  were  it  to  cease  to  exist.  _  y   „,„  „ 

Apart  from   the  miscellaneous  subjects  discussed  at&n   jlnji 
meetings,  the  Society  may  be  said  to  be  one  in  which  CTa/,    ,j]i£ 
active   member  is  more  or  less  engaged   in  a  combat  with    j;||„|| 
"  rule  of  thumb,"  and  endeavouring   to  overthrow  that  old;   jt,f,| 
giant  by  the  application  of  the  exact  processes  of  chcmicalj   j.,|,  n 
and   physical   science.      Every  technical  chemist   has  ei-j    j,  ,|,, 
perienced  the  difficulties  which  meet  him  on  all  sides  when]    j  ,1,, 
he  demonstrates  by  weight,  measure,  or  formula  the  linef^   ,^^4 
on  which  some  old  process  may  be  improved  or  a  new  one    gjfj,, 
established.      Much  has  been  done   in   this  direction,  bu^   gj|,,j 
much  remains  to  be  done  before  the  \ictory  can  he  won.  *„,„(( 
The    growth    of    applied    chemistry   is    well    illustrated   by    -^  ,|, 
reference  to  the   number  of  industries  which,  even  in  my    -- 
recollection,   were    not    formerly   believed    to    be   in    the 
remotest   w-ay   benefited    by   the   application   of    chemicul 
principles,   but   which    tc-day   would    not    be    considere(^ 
possible  of   success  without  a  knowledge  of  chemistry  ci 
without  the  employmtnt  of  one  or  more  chemists  to  contro' 
the  process  of  manufacture.     Even  purely  chemieiil  works 
used    to    rub    along    with     a    very    trifling    knowledge  0', 
chemistry  on  the  part  of  the  principal  or  any  one  euiployec 
I    by  him.     The  raw  material  was  purchased  by  appearance 
or   after    the    application    of    the   crudest   tests,   and    tbi 
manufacture   conducted   with    no    means   of   control,  save 
I    peihaps  a  hydrometer  and  a  bit  of  test  paper.     This  w«! 
,    the  practice  "in  the  old  kelp  industry,  in  my  young  days 
[    where  potash  salts,  iodine,  and  saltpetre  were  manuracture( 
'    without    any    chemical    knowledge    whatever.      Now    thi 
manufacturer    finds    it    to    his    advantage    to    study    thi 
I    chemistry   of  his  processes  or   to  employ  fomc  one  wh< 
does,  so  that  there  is  hardly  a  great  industry  in  the  country 
from  the  manufacture  of  iron  and  steel  to  the  trealmen 
of  sewage  or  the  concentration  of  a  salt  solution,  whicl 
is   not   conducted   or   controlled   by  chemists  or  chcmic* 
engineers. 

With  so  many  trained  men  at  work  all  over  the  kingdom 
one  is  led  to  ini|ulre  how  it  is  that  the  number  of  com 
municatious  to  this  Society  remain  some"  hat  stationary  0 
do  not  increase  as  the  workers  increase,  I'r  in  pro])orlioi 
to  the  growth  of  the  industries  controlleil.     Is  it  becaus 
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Dianufacturers  are  afraid  of  loakiog  known  some  informa- 
tion whicli  perhaps,  through  lack  of  sufficient  scientific 
knowledge,  they  have  acquired  at  considerable  trouble  and 
expL'use  ?  Or  is  it  because  chemists  are  so  busy  overtaking 
routine  work  that  they  have  neither  time  nor  leisure  to 
give  any  consideration  to  the  subject  ?  I  am  inclined  to 
believe  both  causes  have  been  at  woik.  Some  manu- 
Ifacturtrs  have  aciiuired  methods  of  procedure  which  at 
■one  lime  perhaps  were  good  and  iu  advance  of  their 
neighbours,  but  rather  than  give  some  trifling  information 
to  a  competitor  by  describing  their  processes  or  the 
chemistry  of  their  processes,  which  sooner  or  later  leaks 
out,  prefer  to  say  nothing  at  all.  The  chemists,  if  they 
have  any,  arc-  kept  plodding  away  at  commercial  analysis 
of  the  raw  material  or  the  finished  product,  and  often 
llittle  or  no  time  is  allowed,  or  considered  necessary,  for 
lrese;iroh  and  the  study  of  theoretical  and  experimental 
nnestions  which  are  absolutely  necessary  in  these  days  of 
i  luieal  progress  and  activity.  Other  manufacturers  work 
u-ti  for  his  own  hand  as  it  were,  keeping  their  processes 
^-ecr.'t;  whilst  a  third  class  prefer  to  follow  on  the  lines 
n*'  their  neighbours  rather  than  strike  out  new  paths  for 
themselves.  In  all  such  eases,  chemists  realise  the  position, 
land  .are  slow  to  discuss  processes  which  they  have  iu  good 
faith,  the  discussion  of  which  they  kuow  would  be  dis- 
[isteful  to  an  employer  or  third  party.  All  honour  to 
ihi'se  chemists  I  say  ;  their  action  is  as  it  ought  to  be,  aud 
ne  sympathise  with  and  respect  them  for  it.  But  after  all 
I-  said  in  excuse  for  silence,  could  not  many  of  the  chemists 
-I)  employed  find  time  for  taking  up  a  little  investigation 
I'n  their  own  account,  it  may  be  with  or  without  reference 
I'l  their  special  work,  aud  submit  it  to  the  section  for  dis- 
iis^ion  without  incurring  the  displeasure  of  an  employer, 
liiu,  on  the  contrary,  with  his  full  approval  ?  I  know  that 
many  employers  are  quite  pleased,  when  their  chemist  has 
lime,  to  see  hin;  so  engaged.  Are  there  not  many  pro- 
cesses open  for  discussion  which  ivight  be  described,  or 
chemical  descriptions  of  processes  which  should  be  given 
to  this  Society  without  touching  on  technical  details?  Are 
ihere  not  new  ways  of  looking  at  old  phenomena  which,  if 
brought  up  and  discussed  at  our  meetings,  would  set  other 
men  thinking,  and  lead  to  progress  and  development  all 
along  the  line?  I  venture  to  think  there  are.  All  these 
fields  of  work  are  open  to  any  chemist  in  a  posiiion  to 
caltivate  them.  The  last  suggestion  especially  might  be 
liken  up  with  advantage  to  themselves  by  our  younger 
men,  who  come  into  the  domain  of  practical  chemi.stry 
primed  with  new  theories.  I  have  been  toM  of  yet  another 
'lass  of  members  of  our  Society  who  study  the  Journal 
carefully,  especially  the  abstracts,  some  of  whom  even  come 
to  our  meetings  and  make  good  use  of  the  information 
gained,  who  never  think  of  giving  the  results  of  their 
^experience  in  return.  They  freely  utilise  the  work  of  other 
men's  brains  without  a  thought  of  doing  more  than  con- 
tnbuting  aonually  to  the  fuuds  of  the  Society.  I  am 
speaking  of  some  who  are  in  a  position  to  do  better.  This 
l-i  hardly  as  it  ought  to  be.  It  should  not  be  all  "  take  " 
:ind  no  "give."  The  Society  and  its  Journal  were  esta- 
blished for  the  mutual  benetit  of  all  the  members,  and  it 
'should  be  the  aim  of  each  individual  member  who  can  to 
'promote  that  object.  There  are,  I  am  glad  to  say,  noble 
exceptions,  and  we  do  get  many  valuable  papers,  notwith- 
standing the  many  hindrances,  but  in  a  Ijociety  such  as 
ours  we  are  surely  entitled  to  expect  more. 

Now,  I  am  not  contending  that  members  should  discuss 
their  secret  processes  before  the  Society,  or  that  they 
should  communicate  the  results  of  experiments  or  methods 
pertaining  to  these.     As  the  old  Scotch  proverb  has  it, — 

"  Aye  keep  something  tae  yoursel' 
Ye  div'na  tell  tae  ony." 

And  I  give  you  the  same  counsel.  But,  apart  from  trade 
i  secrets,  there  are  so  many  open  subjects  in  the  chemical 
and  allied  industries  suitable  for  treatment  and  di.«cussion, 
jthat  the  Committee  would  like  each  member  to  take  the 
matter  of  preparing  and  reading  a  paper  into  his  serious 
consideration.  That  which  interests  him  and  on  which  he 
feels  free  to  speak  will  be  sure  to  interest  the  Section  and 
be  a  suitable  subject  for  a  paper.     It  is  not  necessary  that 


it  should  be  long ;  a  number  of  short  papers,  it  has  often 
been  truly  said,  are  much  better  than  one  long  one.  They 
attract  a  greater  number  of  members  to  the  meetings  and 
give  rise  to  more  discussion. 

LEVAN:  A  NEW  BACTERIAL  GUM  FROM 
SUGAR. 

BY    It.    (iREIGSMITH,    M.SC,   AND    THOS.    STEFL,    I.L.S.,   F.C.S, 

In  the  course  of  the  manufacture  of  raw  sugar  from  the 
juice  of  the  sugar  cane  it  sometimes  happens,  without  any 
apparent  cause,  that  the  juice  becomes  viscous.  The  result 
is  that  the  manipulation  of  the  juice  is  rendered  more 
difficult,  and,  what  is  of  greater  importance,  commercially, 
considerable  reduction  is  caused  not  only  in  the  yield  but 
also  in  the  quality  of  the  finished  sugar. 

From  samples  of  such  viscous  sugar-cane  juice,  there 
was  separated  by  one  of  us  an  organism,  BariUus  levani- 
formaus,  sp.  nov.,  which,  when  cultivated  in  suitable  solutions, 
has  the  power  of  transforming  saccharose  into  a  gum  which 
we  have  named  levan,  and  a  mixture  of  reducing  sugars. 

Separate  papers  have  been  contributed  by  us  to  the  Linnean 
Society  of  New  South  Wales,  and  in  its  Proceedings  (1901, 
I'art  IV.),  the  character  of  the  bacillus,  its  action  upon 
various  sugars,  the  rate  of  fermentation,  &c.,  are  treated  at 
length. 

In  this  paper  we  have  elaborated  and  cDmbined  our  data 
connected  with  the  growth  of  the  organism  and  of  the 
chemistry  of  its  action  on  saccharose. 

The  viscosity  may  occur  in  the  cane  juice — the  immediate 
product  of  the  crushed  cane — or  it  may  develop  at  any 
stage  in  the  manufacture  of  the  raw  sugar,  especially  if  the 
juice  or  syrup  be  allowed  to  cool,  or  to  stand  for  any  length 
of  time.  Experience  has  shown  that  the  only  practicable 
way  to  minimise  the  trouble  is  to  complete  the  crystalliza- 
tion of  the  sugar  as  quickly  as  possible. 

The  cause  of  the  formation  of  the  gum  has  hitherto  not 
been  definitely  known.  It  should  here  be  mentioned  that 
the  body  under  consideration  is  absolutely  distinct  from  the 
gum  existing  in  sugar  cane  affected  by  the  well-known 
"  gumming  '  or  "  gummosis  "  disease.  In  cane  so  affected 
the  fibro-vascular  vessels  of  the  stalk  are  found  to  be 
plugged  with  a  viscid  gum,  for  which  the  name  vasculin 
has  been  proposed  by  Cobb  (Agric.  Gaz.,  N.S.  Wales, 
1893,  777).  This  substance,  aud  the  nature  of  its  asso- 
ciated bacillus,  are  at  present  under  investigation  by  us. 

From  the  viscous  juice  mentioned  at  the  beginning  of 
this  paper,  which  was  obtained  from  one  of  the  New  South 
Wales  mills  of  the  Colonial  Sugar  Refining  Company,  Ltd., 
several  organisms  were  separated,  and  after  various  cultural 
trials,  one  w.is  found,  which,  when  grown  in  n  Petri  dish  on 
nutrient  agar  containing  saccharose,  raised  transparent 
mucilaginous  colonies  which  grew  freely  aud  covered  the 
surface  of  the  agar.  Various  trials  were  then  made 
by  cultiv.ating  the  pure  organism  at  a  temperature  of 
28°  C.  in  sterile  grass  infusion  containing  saccharose  and  in 
other  suitable  media.  In  these  the  organism  grew,  pro- 
ducing reducing  sugar  and  a  gummy  body  which  was 
readily  precipitated  by  the  addition  of  alcohol.  By  this 
time  the  organism  had  been  found  to  be  a  bacillus,  and  in 
order  to  further  study  its  nature  and  action  on  saccharose, 
as  well  as  to  obtain  a  sufficient  quantity  of  the  gum  for 
examination,  a  culture  medium  containing  the  following 
ingredients  was  prepared: — Saccharose,  100  grms. ;  potas- 
sium chloride,  5  grras ;  soflium  phosphate,  2  grms.  ; 
peptone,  1  grm.;  water,  1,000  c.c.  Litre  portions  of  this 
in  suitable  flasks  were  sterilised  by  boiling,  plugged  as 
usual  with  cotton  wool,  aud  infected  from  a  pure  agar 
culture  of  the  bacillus.  These  were  incubated  at  22°,  28°, 
and  37°  C.  respectively.  The  best  growth  was  at  the  last 
temperature.  The  cultures  soon  became  white  and  opal- 
escent, like  dilute  separated  milk.  A  thin  film  formed  on 
the  surface,  and  when  the  flasks  were  allowed  to  stand 
without  shaking,  a  layer  about  a  centimetre  thick  of  a 
mucilaginous  substance  formed  at  the  bottom  of  the  liquid. 
When  this  was  disturbed  by  repeated  shaking,  it  remained 
suspended  in  the  milky  medium.  The  layer,  when  undis- 
turbed, disappeared  on  continued  incubation.      The  culture 
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fluid  contained  gum,  uiiiiltered  sucoharose,  reducing  euijar, 
and  a  small  quantity  of  acid. 

In  order  to  separate  the  gum  and  permit  <it  an  examina- 
tion of  the  sugars,  various  means  were  tried,  hut  the  most 
convenient  precipitant  was  found  to  be  alcohol.  The 
presence  of  the  small  quantity  of  acid  mentioned  above, 
hinders  the  precipitation  of  the  gum,  but  when  the  solution 
is  rendered  faintly  alkaline  to  phenolphthalein  with  sodium 
hydroxide,  precipitation  is  complete  with  three  or  four 
volumes  of  strong  alcohol.  After  standing  a  few  hours,  the 
gum  is  filtered  off  upon  a  dry  tared  filter  anil  scraped  from 
the  beaker,  to  which  it  adheres  somewhat  firmly.  If 
necessary,  the  adhering  particles  are  treated  with  a  little 
hot  water,  precipitated  again  with  alcohol,  and  added  to  the 
other  portion.  The  gum  is  dried  at  100°  C,  weighed,  and 
the  ash  determhied.  On  deducting  the  ash  the  weight  of 
crude  gum  is  obtained.  The  alcohol  solution  i»  distilled  to 
a  small  volume  and  the  residual  syrup  used  for  determination 
of  the  sugars. 

The  following  table  shows  the  progressive  formation  of 
gum  and  reducing  sugar  in  cultures  conducted  as  just 
described  : — • 

The  Fermenlalion  of  Saccharose  at  37"  C.  in  a 
Solution  containing  100  grms.  of  Saccharose  with  Salts, 
and  1  grm.  of  Peptone  per  litre. 


Time  in  Days 

0. 

2. 

3. 

4. 

6. 

7. 

12. 

Saccharose  

Redxicing  sugars 

lOO 

fiT 
19 
11 

44 
36 
18 

31 
44 
23 

21 
62 
27 

9 

60 
31 

6 
62 
31 

The  reducing  sugars  are  calculated  as  dextrose.  The 
formation  of  gum  and  the  inversion  of  the  sugar  are  seen 
to  go  on  steadily  from  the  second  day,  until  a  balance  is 
practically  established  between  the  constituents  on  the 
seventh  day.  The  saccharose  is  not  completely  inverted, 
nor  is  this  to  he  expected. 

Marshall  Ward  and  Reynolds  Green  (Proc.  Royal  Soc, 
65,  [-114],  79)  found  a  complete  inversion  of  saccharose 
with  their  sugar  bacteria,  but  it  is  just  possible  that  this 
was  brought  about  by  the  acidity  of  the  solution  (their 
organism  produced  in  the  culture  fluid  0'7  per  cent,  of 
acetic  and  0'0.57  per  cent,  of  succinic  acids)  during  the 
chemical  manipulation,  and  not  by  the  inverta^e  secreted 
by  the  organism.  In  our  cultures,  the  acidity  amounted  to 
the  equivalent  of  Q-O"  to  0-08  per  cent,  of  lactic  acid,  and 
even  this  small  amount  produced  a  notable  increase  iu  the 
invert  sugar  wheu  nut  neutralised  prior  to  manipulation. 
The  acids  formed  by  our  bacillus  had  also  a  distinct  solvent 
action  on  the  gum  itself. 

The  bacillus  can  grow  with  marked  action  upon  saccharose 
in  exceedingly  poor  nutrient  solutions.  The  solutions  iu 
which  the  action  has  been  already  shown  contained  only 
-^  per  cent,  of  peptone.  With  smaller  amounts  the  forma- 
tion of  gum  is  evident  from  the  appearnnce  of  the  cultures, 
although  the  action  is  naturallv  not  so  rapid. 

With  th>  object  of  determining  the  influence  of  peptone 
on  the  fermentation,  cultures  containing  varying  amounts 
of  peptone,  but  with  the  other  constituents  as  before,  were 
made  and  analysed  after  five  days'  incubation.  The  results, 
expressed  in  terms  of  inn  parts  of  original  saccharose,  are 
given  in  the  following  table  : — 


Percentage  of  Peptone  in  Culture  Fluid. 


Saccharose 

RfiducinK  supars 
Crude  Kum  . .  . . 
Acidity   as    Inct 
per  100  c.c. 


None. 

0001. 

0-01. 

0-1. 

1-0. 

sn-i» 

0-4 
Noue. 

97-0 

2-n 

1-0 
0-002 

71-0 
2S-0 

e-0 

0-03 

21-0 
52-0 
27-0 
0-08 

4-0 

ic   acid 

58-0 

37-0 

0-18 

*  Estimated  bv  differeDCO. 
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It  is  evident  from  these  results  that  the  fermentative 
activity  is  consiJerably  influenced  by  the  presence  of 
peptone.  But  although  an  increase  of  growth  was  ex- 
pected from  an  increase  of  peptone,  the  relative  formation 
of  gum  and  mixed  reducing  sugars  could  not  have  been 
foretold.  With  increasing  amounts  of  peptone,  there  is, 
proportionately,  more  gum  than  reducinK  sugars  formed, 
and  there  is  more  saccharose  fermented  and  more  acid 
formed.  With  no  peptone  and  with  0001  per  cent,  of  peptone, 
the  changes  are  too  small  to  enal)le  any  deduction  to  be 
made.  The  influence  of  the  peptone  on  the  formation  of 
gum  is  better  seen  on  comparing  the  amounts  formed  in 
0-01  per  cent,  and  1  -0  per  cent,  solutions  ;  in  the  former, 
the  ratio  of  gum  to  reducing  sugars  is  1  :."l-P,  w-iiilst  in  the 
latter,  it  is  1:1-G.  Hut  since  it  is  probable  that  the  gum- 
is  formed  from  the  s\igar  inverted,  we  might  calculate  the 
ratio  between  the  gum  and  the  sugar  wholly  inverted,  i.e., 
the  saccharose  which  has  disappeared  calculated  to  hexose. 
With  0' 01  per  cent,  of  peptone,  this  ratio  ii  l:5  1,andwi( 
1  ■  0  per  cent.,  it  is  1 : 2  - 7. 

In  examining  the  action  of  the  bacillus  upou  other  sugars, 
solutions  similar  to  those  already  imployed,  but  containing 
other  sugars  in  placeof  saccharose,  were  used.  Commercial 
starch  glucose  was  tried  first,  but  although  the  organism 
grew  well  and  produced  a  turbidity  and  flocculent  sediment,, 
there  was  no  disappearance  of  dextrose  aad  no  foruiatiou 
of  gum.  Cultures  were  also  made  in  solutions  containing 
lactone,  levulose,  and  maltose  respectively,  hut  iu  no  case 
was  there  any  gum  formed. 

Whether  the  gum  is  formsd  from  the  sugar  by  an  enzyme 
extra-cellularly,  or  is  tlic  diffluent  sheath  or  capsule  of  the 
organism,  it  is  difficult  to  prove  absolutely.  The  former 
view  is  held  by  Happ,  and  also,  according  to  Lehmann  and 
Neumann,  by  Ritsert,  whilst  Marshall  Ward  and  Reynold* 
Green  believe  that  the  gum  formed  by  their  bacterium  wa» 
nothing  more  than  the  extremely  ditfluent  walls  of  the  cell. 
From  our  observations,  we  are  of  opmion  that  the  latter 
hypothesis  is  correct  and  that  the  gum  is  the  capsule  which 
has  dilated  so  much  that  it  has  ceased  to  be  a  capsule,  and 
has  become  diffused  through  the  culture  fluid.  The 
dilatation  or  swelling  is  aided  by  the  excreted  acid,  which 
thus  becomes  of  assistance  to  the  free  movement  and 
growth  of  the  organism  by  removing  what  would  other- 
wise be  a  hindrance.  This  exi)Iains  the  disappearance  of 
the  mucilaginous  layer  from  the  bottom  of  the  culture 
flasks  wheu  incubation  was  prolonged. 

Levan  was  prepared  as  already  described,  by  growing 
the  bacillus  in  the  sterile  saccharine  cultural  fluid.  The 
fermentation  was  practically  complete  in  seven  days  at 
37°  C,  when  the  culture  contained  3-1  per  cent,  of  crude 
gum  (i.e.,  dried  gum,  less  ash)  and  6  per  cent,  of  mixed 
reducing  sugars.  On  precipitation  with  alcohol,  dissolving 
in  water  and  reprecipitating  several  times,  a  comparatively 
pure  gum  was  obtained,  which  was  quite  free  from  sugars. 
After  drying  at  100°  C.,  the  gum  purified  as  above 
contained  0-12J  per  cent,  of  nitrogen,  equivalent  to  1-0  per 
cent,  of  proteids.  The  ash  amounted  to  1-4  per  cent. 
Deducting  these  constituents  the  preparation  contained 
97  •  4  per  cent,  of  pure  guui.  It  is  on  this  figure  that  the 
products  of  hyilrolysis,  &c.  below,  are  calculated. 

Lcvan  thus  prepared  is  a  yellowish-white  solid,  opaqa» 
when  dry,  and  translucent  when  moist.  Jt  dissolves  in  a 
small  proportion  of  water  to  form  a  mucilage  resembling 
gum  arable,  and  on  the  addition  of  more  water  the  solution 
becomes  white  and  opalescent.  'J'he  gum  does  not  separate 
from  the  semi-solution  when  allowed  to  stand  for  lengthened 
periods  nor  when  centrifnged. 

Because  of  the  persistent  opalescence  of  the  solution, 
which  is  not  removed  by  any  ordinary  means  of  treatment 
such  as  filtration  with  aluminium  hydroxide,  &c.,  it  is  not 
easy  to  determine  the  specific  rotatory  power  of  the  gam 
except  in  a" somewhat  dilute  solution.  A  solution  coutaiaiGg 
1  grm.  of  crude  gum  in  100  c.c.  of  water,  when  ob.scrved  ina 
100  mm.  tube  in  a  Polarimetre- Laurent  with  monochromatic 
soda  flame,  gave  a  reading  of  —  0-39°  at  20'  C,  which  is 
equivalent  to  a  .specific  rotation  of  about  [a]-'"'  —  40'  for 
the  pure  gum.  After  oxidation  with  nitric  acid  ot  1-24 
sp.  gr.  at  fiO"  C,  only  oxalic  acid  was  obtained ;  neither 
mucic  nor  saccharic  acid  was  formed. 
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On  treatment  with  dilate  acids  in  the  cold  or  more 
quifklv  on  warming,  the  gum  is  readily  and  completely 
hydrolysed,  the  sole  product  being  lerulose,  which  is 
produced  in  practically  the  theoretical  quantity  required 
by  the  formula — C,;U|„Oj  +  HoO  =  CsHioOg.  In  some 
respects,  this  -substauce  resembles  Lippmann's  levulan, 
a  body  found  in  the  juice  of  beetroots  and  in  the 
residual  molasses  produced  during  the  manufacture  of 
sugar  therefrom.  The  most  important  points  of  resemblance 
are  in  yielding  levulose  on  hydrolysis,  and  in  possessinir 
a  tevo-rotatory  power.  From  levulan  it  chiefly  differs, 
(rt)  in  having  a  much  lower  specific  rotatory  power,  that 
tV.r  levulan  being  [a]„— 221°,  whiist  leran  is  only  about 
'_a]„—  10°;  (6)  in  giving  no  blue  precipitate  with  Fehling's 
-olulion  ;  (c)  in  the  couceotrated  solution  not  gelatinising 
on  cooling;  (rf)  in  not  becoming  insoluble  in  water  when 
dehydrated  by  alcohol;  (e)  in  not  being  precipitated  by 
lead  subacetate. 

In  his  original  description  (Ber.,  14,  1509),  Lippraann 
stated  that  levulan  yielded  mucic  acid  on  oxidation  with 
nitric  acid,  and  this  statement  has  been  copied  into  standard 
works  (Thorpe,  Diet.  Applied  Chemistry,  ii.,  isO,  1891  ; 
Morley  and  Muir,  Watt's  Diet,  of  Chemistry,  iii.,  116,  1892  ; 
Allen,  Commercial  Organic  Analysis,  i.,  423,  1898). 
Lippmann  (Ber.,  25,  3220,  1S92)  subsequently  corrected 
the  statement,  having  found  it  to  be  erroneous. 

In  the  following  table  the  properties  of  levan  are 
compared  with  tho.se  of  the  allied  substances  iuulin  and 
starch  ;  — 


Levan. 


Iuulin. 


Starch. 


Oxidation  nitric  acid. .     Oxalic  acid  ; 
no  mucic 
acid. 
Cold  water Very  soluble 

]I(.t     water     solution    Mucilaginous 

lifter  coolincr. 
Prnloti'ied  heatingwith  '  Unchanged 

water  at  lOlP  C.  | 

Hytirolysis  with  acid.,  i     Levulose 

Hnryta  water |    Precipitate 

Lime  water )     No  preci- 
pitate. 
Milk  of  lime Precipitated 

Strontia  water Precipitated 

Lead  suljacetate !     No  preci- 
pitate. 
Aiiimoniacal           lead  I    Precipitate 

acetate. 
Action  of  solution   on  !      Does  not 

lead  oxide  in  cold.       ,  dissolve  PbO. 
Ammoiiiacal         silver    Not  reduced 

nitrate  in  dark. 
Boilins    Fehling's    Cu  i  No  reduction 
solution. 

Iodine I    No  action 

Cuprauimonium I    Dissolves; 

does  i.ot 
deposit  on 
standing. 


-40» 

Strongly 

dextro- 

rotatory. 

Oxalic  acid ; 

0.xalic  acid  ; 

no  mucic 

no  nmcic 

acid. 

acid. 

Sparingly 

Insoluble 

solulde. 

Limpid 

Gelatinous 

Hydroiised 

Unchanged 

to  levulose. 

Levulose 

Dextrose,&c. 

Precipitate 

Precipitate 

•No  preci- 

Precipitate 

pitate. 

Not  preci- 

Prd^cipitated 

pitated. 

t 

Precipitated 

No  preci- 

Precipitate 

pitate. 

Precipitate 

Precipitate 

Dissolves 

Does  not 

PbO. 

dissolve  PbO. 

Reduced 

Not  reduced 

Slowly 

No  reduction 

reduced. 

No  action 

Blue 

Dissolves; 

Does  not 

throws  down 

perfectly 

lieavv  preci- 

dissolve; 

pitate  on 

throws  down 

standing. 

moderate 

blue 

i 

sediment. 

•  Un  ler  particular  conditions  a  precipitate  is    produced  when 
,a  stron^r  solution  of  lev^in  is  mixed  with  lime  water,  but  thi«  is 
I  extremely  soluble  and  dissolves  readily  in  a  small  excess  of  either 
solution. 

t  Several  samples  of  inulin  prepared  directly  from  dahlia  tubers 
i,'rnwn  at  Sydney  gave  a  precipitate  with  strontia  water,  whilst 
a  European  commercial  sample  gave  none.  Tiie  Sydney  prepara- 
tions gave  the  normal  [ajn  reading. 

Besides  the  reactions  noted  in  the  table,  levan  is  not 
precipitated  by  acid  mercuric  nitrate,  by  ferric  chloride,  by 
copper  sulphate,  or  by  tannic  acid. 

The  barium  compound  prepared  by  freeing  the  gum  from 
phosphoric  acid  by  dialysis,  treating  with  excess  if  baryta 
water,  quickly  filtering,  washing  with  alcohol,  and  drying 
first  in  vacuo  over  sulphuric  acid,  and  then  in  a  ci'rrent  of 
air  free  from  carbon  dioxide  at  100°  C,  under  100  mm. 
ipressure,  contaiced  19'Sj  per  cent,  of  BaO,  a  percentage 
'similar  to  that  found  by  Asboth  for  starch  (Analyst,  1S87, 
12,  138). 


On  heating  the  dry  and  powdered  gum  in  capillary  tubes, 
it  showed  signs  of  melting  at  183°  C,  at  193°  0.  the  firag- 
nients  became  soft  and  adherent,  and  begin  to  rise  in  the 
narrow  tube,  at  198°  steam  bubbles  were  well  marked,  and 
at  200°  the  gum  melted  to  a  transparent  frothj-  mass. 

The  nearest  allifs  to  levan  appear  to  be  inulin  and 
levulan,  but  as  has  been  shown,  it  differs  in  important 
respects  from  those.  It  also  certainly  differs  from  the 
described  derivatives  of  inulin,  v:z.,  pyro-inulin,  metinulin, 
and  levulin,  as  well  as  from  the  bodies  which  haye  been 
described  as  sinistriii,  triticiu,  secalose,  and  myco-inulin. 

The  figures  following  show  the  effect  of  the  growth  cf 
the  bacillus  in  a  solution  of  saccharose  of  10  per  cent, 
strength,  as  described  at  beginning  of  this  paper.  After 
removal  of  the  gum  by  precipitation  with  alcohol  (the 
acidity  being  first  neutralised  with  sodium  hydroxide), 
and  concentration  of  the  saccharine  solution,  the  residaal 
syrup  was  fouud  to  contain  for  each  100  parts  of  saccharose 
originally  present:  saccharo.se,  .5-4;  dextrose,  41 '4; 
levulose,  20'6.  It  is  thus  seen  that  during  its  growth,  the 
bacillus  has  inverted  the  saccharose  and  assimilated  levu- 
lose. The  difference  between  the  dextrose  and  levulose  in 
the  residual  syrup  represents  the  levulose  which  has  been 
used  by  the  bacillus,  and  amounts  to  20 "8  per  100  of 
original  saccharose.  Were  there  as  much  levulose  present 
as  de.xtrose,  the  sum  of  the  two  sugars  would  be  82-8,  which 
is  equivalent  to  78' 7  of  saccharose.  This  proportion,  with 
the  tfi  still  present,  leaves  lH'Ool  saccharose  not  accounted 
for,  A  little  of  this  may  be  due  to  mechanical  loss  during 
manipulation ;  and  the  remainder,  which  may  he  stated 
as  at  the  very  least  10  per  cent.,  represents  saccharose 
used  op  by  the  bacillus  in  addition  to  the  missing  20-8 
of  levulose.  These  results  were  checked  by  examination 
of  several  different  cultures,  and  in  each  case  figures  of  a 
similar  nature  was  obtained. 

(u  a  culture  made  in  20  per  cent,  solution  of  saccharose, 
the  growth  of  the  bacillus  was  not  nearly  so  abundant 
as  in  those  made  in  10  per  cent,  solutions,  and  the 
transformation  of  saccharose  was  correspondingly  less 
complete. 

The  nature  of  the  acids  secreted  during  the  growth  of 
the  bacillus  is  of  interest,  even  though  the  total  amount 
of  these  be  relatively  small.  Carbonic  acid  was  evolved  in 
the  proportion  of  about  1  ■  28  grms.  for  each  litre  of  cultural 
fluid  containing  10  per  cent,  of  saccharose.  Of  the  acids 
remaining  in  the  fluid,  the  most  abundant  was  lactic,  which 
was  responsible  for  the  greater  part  of  the  acidity.  Besides 
these  there  were  present  smaller  amounts  of  capric,  butyric, 
acetic,  and  formic  acids. 

In  the  mucinous  fermentation  of  beet  juice  by  some 
bacteria,  as,  for  example,  Leuconostou  mesenterioides^  the 
sugar  is  changed  partly  to  dextran  (also  called  fermentation 
gum),  of  which  there  are  two  modifications,  one  soluble, 
the  other  insoluble  in  water,  and  paitly  to  the  hexatomic 
alcohol  mannite.  Another  gum-produciue  organism,  Bac. 
gummosisi  Happ,  also  forms  mannite  when  grown  in  sugar 
solutions.  A  careful  examination  of  the  cultural  fluid  from 
the  growth  of  Bac.  levaniformans  was  made,  but  no  trace  of 
mannite  could  be  detected.  Oidinary  alcohol  also  was  not 
amongst  the  products  of  the  fermentation. 

So  far,  we  have  been  considering  the  action  of  a  bacillus 
which  was  separated  from  cane  juice.  In  the  examination, 
however,  of  a  number  of  raw  and  refined  sugars,  many 
races  of  the  same  organism  were  isolated.  By  the  cultiva. 
tion  of  these  on  various  media,  such  as  agar,  gelatine, 
potato,  bouillon,  and  milk,  well-marked  differences  in  habit 
were  brought  out.  These  races  could  be  divided  into  one, 
two,  or  three  groups,  according  to  the  value  placed  upon 
their  growth  characteristics.  By  repeated  cultivation,  the 
characters  of  one  group  alter  and  become  identical  with 
those  of  another,  until  reversion  to  the  normal  type  is 
complete.  The  change  to  the  normal  type  occurs  in  the 
course  of  a  few  crops  or  transfers  in  the  case  of  some  of 
the  races,  whilst  with  others  reversion  was  much  slower. 

The  existence  of  these  different  races  can  perhaps  he 
best  accounted  for  by  the  varying  physical  conditions  that 
have  obtained  during  the  process  of  manufacturing  the 
sugar.  These  would  be  quite  sufficient  to  cause  the  change 
from  one  race  to  another.     The  cultural  variation  of  the 
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race  has  but  little  if  any  effect  upon  the  production  of  levan, 
the  yield  of  this  substance  apparently  depending  on  the 
nature  of  the  medium  in  which  the  organism  is  grown. 

The  normal  type  of  Bac.  levaniformans  may  be  described 
as  a  rod  with  rounded  ends,  the  individuals  occurring 
singly  and  in  chains.  The  dimensions  vary  considerably, 
the  cells  usually  measuring  O-l — 0-8  by  2— 3  yu.  Some 
of  the  derived  races  consist  of  a  mixture  of  short  stout, 
and  of  long  rods,  varying  from  1-3  by  2-0  to  1-0  by  6 /*. 
Germination  is  lateral.  The  rods  are  motile,  and  in  bouillon 
move  about  with  a  wriggling  motion.  In  films  of  fluid 
saccharose  media,  the  newly  germinated  rods  have  an  active 
darting  motion.  There  is  practically  no  growth  under 
anaerobic  conditions. 

The  rod  forms  a  small  oval  and  generally  central  endos- 
pore.  The  spores,  like  those  of  other  bacilli,  are  capable 
of  withstanding  a  moist  heat  of  100'  C.  for  some  time. 
Several  tubes  of  saccharose  media  were  infected  with 
spores,  and,  after  attaching  aerial  condensers,  the  tubes 
were  immersed  in  brine  which  was  kept  slowly  boiling. 
The  media  in  the  tubes  boiled  briskly.  At  various 
intervals  up  to  five  hours,  tubes  were  taken  out,  cooled, 
and  thereafter  incubated  at  37°  C.  In  all  cases  growth 
occurred  and  gum  was  formed.  The  spores  can,  therefore, 
withstand  the  action  of  boiling  water  for  at  least 
five  hours,  thereby  proving  as  tolerant  of  heat  as  the 
potato  bacillus  of  Lafar,  the  most  powerfully  resistant 
organism  hitherto  known. 

it  is  a  matter  of  common  observation  that  considerable 
alteration  may  take  place  in  the  composition  of  raw  sugars 
either  whilst  awaiting  shipment  from  the  sugarmills,  during 
transport,  or  whilst  lying  in  store  at  the  refineries.  The  most 
prominent  sign  of  this  change  is  an  increase  in  the  amount 
of  reducing  sugars.  This  alteration  means  of  course  a 
corresponding  depreciation  in  the  value  of  the  sugar,  and 
the  monetary  losses  caused  thereby  have  at  times  been  very 
heavy. 

An  examination  of  numerous  samples  of  raw  and  refined 
sugars  from  various  parts  of  the  world,  has  shown  Bac. 
levaniformans  to  be  very  widely,  if  not  universally,  dis- 
tributed, and  its  presence  was  not  confined  to  sugars 
derived  from  the  sugar  cane,  for  we  found  it  in  both  raw 
and  refined  beetroot  sugars.  ^N'hether  the  bacillus  exists  in 
small  or  large  numbers  in  any  given  sample  is  of  little 
significance  ;  the  mere  fact  of  its  being  present  is  sufficient, 
as,  under  favourable  conditions,  multiplication  is  Very  rapid. 

Although  present  in  so  many  different  samples,  the 
organism  is  not  in  an  active  or  growing  state  in  all.  When 
the  conditions  (moisture,  temperature,  &o.)  are  unfavour- 
able, growth  will  be  in  abeyance,  anil  in  such  eases  the 
sugar  will  remain  unchanged.  In  all  samples  of  sugar 
examined  by  us  in  which  spontaneous  inversion  was  known 
to  be  proceeding,  the  bacillus  was  found  in  an  active  state, 
and,  in  some  cases,  in  practically  pure  culture. 

It  has  been  already  noted  that,  in  experimental  cultures, 
an  increase  of  peptone  gave  an  increase  of  gum  levan  and 
a  relative  decrease  of  hexoses  (reducing  sugars),  and 
conversely,  with  decreasing  amounts  of  nitrogenous 
material,  there  was  a  decrea-^e  of  gum  and  a  relative 
increase  of  reducing  sugars.  We  have  further  shown  that 
the  bacillus  is  capable  of  growing  in  solutions  of  cane  sugar 
containing  but  a  trace  of  nitrogenous  food,  as,  for  example, 
in  solutions  containing  one-thousandth  of  a  per  cent,  of 
peptone. 

The  amount  of  nitrogenous  matter  existing  in  refined 
sugar  crystals  is  infinitesimal,  whilst  that  in  raw  sugar  is 
also  but  small,  and  it  is  probable  that  when  the  bacillus  is 
growing  in  such  sugais  the  gum-forming  faculty  may  be  in 
abeyance.  Examination  of  sugar  samples  in  which  a 
vigorous  growth,  accompanied  by  heavy  inversion,  had 
taken  place,  showed  the  complete  absence  of  gum. 

An  interestiug  instance  is  furnished  by  a  sample  of  raw 
sugar  which  had  been  damaged  by  water  and  so  rendered 
particularly  suitable  for  the  growth  of  the  bacillus.  In 
November  1895,  when  the  observation  commenced,  this 
sample  contained  close  on  7  per  cent,  of  water  and 
0'90  per  cent,  of  reducing  sugar.  The  sample  was  kept  in 
a  stoppered  bottle,  which  was  only  partially  filled,  and  the 
reducing  sugar  determined  from  time  to  time.     The  amount 


of  reducing  sugar  rose  steadily,  until,  in  November  1901, 
it  amounted  to  32 '7  per  cent.,  of  which  18'9  was  dextrose 
and  13'8  levulose.  The  b.icteriologicdl  examination  showed 
that  the  sugar  contained  Bac.  levani/onnans  in  practieally 
pure  culture,  there  bring  present  one  inert  bacterium  to 
every  ninety-nine  active  bacilli.  -V  eai-eful  chemical  exami- 
nation was  made,  but  no  levan  could  be  detected.  It  is 
quite  proh:ible  that  the  physical  condition  of  the  sugar,  an 
regards  moisture,  temperature,  &c.,  may  have  an  influence 
on  the  bacillus  of  the  same  kind  as  is  produced  by  nitrogen 
starvation.  Further,  the  hjdrolytie  action  of  the  acid 
products  of  the  fermentiitiou  will  also  tend  towards  the 
disa])pearance  of  any  gum  which  may  be  formed. 

The  facts  which  v/e  have  recorded  above  render  it  highly 
probable  that  this  organism  is  responsible  for  the  bulk  of 
the  deterioration  of  sugar  during  transit  and  in  store,  which 
has  been  noted  from  various  parts  of  the  world,  and  has 
from  time  to  time  been  the  cause  of  hcivy  loss  to  sugar 
manufacturers  and  refiners.  A  certain  degree  of  moisture 
and  warmth  appear  to  be  the  predisposing  causes  for  the 
growth  of  the  bacillus,  whilst  experience  has  shown  that 
absence  of  moisture  is  the  surest  safeguard  in  the  other 
direction. 

We  will  now  offer  a  few  comments  on  the  means  to  be 
used  to  prevent  the  unlesirable  growth  of  Bac.  levani- 
formans ill  the  syrups  and  liquors  of  the  factory  or  refinery 
as  well  as  amongst  the  bulk  sugars.  The  bacillus  itself  is 
readily  destroyed  by  a  very  moderate  amount  of  heatinjf, 
such  as  is  commonly  used  during  the  ordinary  processes  of 
defecation  and  boiling.  But  not  so  the  spores,  which,  as 
we  have  shown,  can  resist  exposure  to  boiling  water  for 
at  least  five  hours,  and  so  can  pass  unscathed  through  all 
the  heating  operations  to  which  they  would  be  subjected 
during  the  process  of  manufacturiug  or  refining  sugar.  In 
the  case  of  those  raw  sugar  mills  which  make  use  of  super- 
heating methods  of  clarification,  during  which  operation 
the  cane  juice  is  subjected  under  pressure  to  a  temiierature 
higher  than  the  boiling  point  of  water,  it  may  be  that  the 
spores  are  destroyed.  But  as  the  operation  usually  lasts  for 
a  verv  short  time,  we  are  doubtful  if  complete  destruction 
of  thespores  will  result.  Obviously  our  aim  should  be  to 
so  check  the  growth  of  the  organism  as  to  prevent  any 
formation  of  spores  inside  the  walls  of  the  factory.  In  ^ 
dealing  with  the  various  syrups  and  liquors  this  can  readily  j 
be  done  by  taking  care  that  these  do  not  lie  for  any  longer 
time  than  can  be  avoided,  but  are  kept  hot  and  worked  up 
as  rapidly  as  possible.  In  the  refinery  special  attention 
should  be  given  to  the  thin  runnings  and  sweet-waters,  from 
filters,  char-cisterns,  &c.,  as  these  are  particularly  liable  to 
bacterial  growth  of  many  kinds,  whilst  in  the  sugar  mill  the 
cane  juice  itself  fornix  a  perfect  pabulum  for  the  same  class 
of  organisms.  Further,  every  care  should  be  taken,  by 
frequent  washing,  to  keep  all  tanks  and  vessels  scrupulously 
sweet  and  clean.  Hut  more  than  this  will  be  necessary. 
Not  only  must  the  vessels  themselves  be  kept  clean,  but 
the  floors  and  surroundings  also.  Any  pools  or  dark 
corners  in  which  spillings  and  splashes  of  saccharine  liquids 
can  lie  and  ferment  will  quickly  become  points  of  inlection 
from  which  crops  of  spores,  not  only  of  the  organism 
which  we  have  been  considering,  but  also  others  perhaps 
equally  harmful,  may  contaminate  everything  in  the  factory. 
By  preventing  the  growtb  of  the  bacillus  during  the 
process  of  manufacture  or  of  refining,  we  shall  have  gone  a 
long  way  towards  having  the  finished  sugar  free  from  this 
objectionable  organism.  If  the  bacillus  be  not  present  in 
the  liquors  from  which  the  sugar  i^s  boiled,  it  can  only  get 
into  the  latter  extraneously,  and  if  cure  be  taken  to  keep 
the  entire  factory  clean  and  free  from  sources  of  infection, 
obviously  the  chance  of  contamination  of  the  sugar  is  very 
much  reduced. 

In  bulkj-aw  sugars  it  is  a  curious  fact  that  it  is  not  in 
those  of  low  quality  such  as  are  known  as  second  jet,  syrup 
lank,  or  concrete  sugars,  that  the  greatest  amount  of 
depreciation  through  the  growth  of  the  bacillus  has  been 
found.  Although  such  sugars  always  hold  much  more 
moisture  and  organic  matters  other  than  sugar,  than  do  the 
first  jet  or  first  grade  sugars,  and  would  therefore  naturally 
be  considered  as  so  much  more  suitable  for  the  support  of 
the  bacillus,  the  greatest  amount  of  depreciation  has  been 
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actually  found  to  take  place  amongst  the  better  grade  sugars. 
In  fact  so  small  is  the  change  usually  taking  place  in  low 
quality  sugars  during  storage,  that  it  is  comparatively 
uoimportant  and  is  hardly  worth  consideration.  The  cause 
of  this  is  not  easy  to  find,  but  in  all  probability  il  lies  in 
some  difference  in  the  nature  of  the  associated  organic 
liodies  in  the  two  classes  of  sugar,  though  the  chemistry-  of 
the  sub.iect  is  at  present  not  sufficiently  well  advanced  to 
enable  us  to  arrive  at  any  definite  conclusion  on  this  point. 

Without  doubt  the  best  plan  for  the  prevention  of  the 
iojurious  growth  of  the  bacillus  in  the  high-grade  su^^ars  is 
to  render  these  physically  unsuitable  for  the  well-being  of 
ihe  organism.  The  most  obvious  means  of  attaining  this 
end  is  to  render  the  sugars  as  dry  as  possible,  whilst  at  the 
same  time  the  purer  they  are  made  the  simpler  becomes  the 
problem  of  making  them  sufficiently  dry,  and  the  less  nutri- 
tion, in  the  form  of  nitrogenous  organic  bodies,  is  left  for 

■  the  nourishment  of  the  bacillus.     Tne  tuost  efficient  method 

known  to  us  for  attaining  this  double  end  is  to  submit  the 

igar,  whilst  in  the   centrifugal  machine,  to  the  cleansing 

iction    of   steam.      Highly    efficient    appliances    for    this 

purpose,  such  as  Walker  and  Patterson's   patent  machine, 

,are  readily  obtainable,  and  the  hot  purified  sugar,  when  it 
leaves  the  machine,  easily  attains  a  degree  of  dryness 
which  renders  it  quite  proof  against  bacterial  growth.  If 
-teaming  of  the  sugar  is  not  practicable,  drying,  though 
in  a  much  less  perfect  degree,  can  be  carried  out  in  one  of 
the  well-known  appliances  used  for  this  purpose. 

In  most  tropical  climates  the  sugar,  after  such  treatment, 
will  readily  absorb  sufficient  moisture  from  the  atmosphere 
to  permit  of  mischievous  bacterial  growth  taking  place. 
Care  should  therefore  be  taken  to  so  stack  the  su^ar  after 
bagging,  as  to  reduce  to  a  minimum  the  surface  exposed  to 
the  air,  and  to  have  it  shipped  to  its  destination  as  quickly 
as  can   be  managed.     No  advance  in  this  matter  can   bs 

.made  without  trouble,  and  the  losses  to  manufacturers 
through  bacterial  depreciation  have  in  the  past  been  so 
enormous  as  to  render  it  imperative  that  every  possible  means 
be  used  for  its  prevention.  Comparativeh"  speaking,  very 
little  air  was  required  for  the   growth  of  the  bacillus,  and 

lair  would  diffuse  slowly  through  even  very  sticky  sugars. 
Doubtless  careful  investigation  would  clear  up  points  like 
this,  which  at  present  it  is  impossible  to  explain. 

DiSCDSSION. 

Dr.  Frew  said  that  the  development  of  viscosity  by  the 
agency  of  micro-organisms  was  of  interest  to  brewers,  wine 
igrowers,  dairy  proprietors,  and  even  to  those  engaged  in 
■the  manufacture  of  gum,  as  well  as  to  the  sugar  refiner. 
He  (Dr.  Frew)  was  most  interested  in  the  author's  account 
(Of  the  chemical  action  of  the  Bac.  levaniformaiis  upon  cane- 
jsugar  solutions,  and  in  the  way  in  which  they  had  been 
|able  to  separate  the  invertive  and  fermentative  (gnm- 
^forming)  functions  of  the  organisms  Having  regard  to  the 
jtact  that  the  levulose  formed  by  the  inversion  of  the 
cane  sugar  diminished  in  quantity  as  the  gum  increased, 
and  that,  by  the  hydrolysis  of  levan,  levulose  was  produced, 
it  was  evident  that  the  gum-formation  was  the  result  of  a 
fermentative  change  of  this  sugar.     He  (Dr.  Frew)  inclined 


to  the  belief  that  the  formation  of  levan  w.i  t.  .  fer- 
mentative change  in  the  iluid,  and  not  simply  the  dtjvelop- 
ment  by  the  organism  of  a  difflaeut  sheath  or  capsule. 
The  non-production  of  levan  by  the  organism  when  grown 
in  levulose  solutions  might  be  simply  due  to  want  of  the 
proper  conditions,  as,  for  instaase,  the  absence  of  dextrose, 
and  it  would  be  interesting  to  ascertain  what  would  occur 
if  the  organism  were  grown  in  a  nutrient  solution  containing 
de.Ktrose  and  levulose  in  equal  quantities. 

Mr.  Bifio.iRT  thought  the  Society  very  much  indebted 
to  our  Colonial  members  for  their  instructive  and  valuable 
paper.  Whilst  not  prepare!  to  criticise  the  paper  from  a 
bacteriological  point  of  view,  he  could  spsak  from  experience 
regarding  the  serious  deterioration  sugar  occasionally 
suffered  on  keeping,  and  what  a  benefit  and  source  of  profit 
to  the  trade  would  be  any  discovery  which  would  remove  or 
arrest  this  harmful  alteration. 

He  recalled  particularly  the  case  of  a  West  India  sugar 
of  which  he  made  a  test.  Tne  refiners  original  sample 
gave  about  1^  per  cent,  of  invert  sugar,  and  on  melting  the 
sugar  some  months  thereafter,  it  was  found  to  work  very 
badly,  asd  a  fresh  test  showed  that  the  invert  sugar  had 
risen  to  between  7  and  8  per  cent.  This  change  at  once 
explained  the  unsatisfactory  refinery  results.  He  also 
referred  to  the  greatly  accelerated  depreciation  of  raw  beet- 
sugar  when  it  becomes  acid,  stiting  thit  new  beet-sngars 
are  either  all  alkaline  or  tend  to  be  so. 

The  authors,  in  their  paper,  referred  to  the  peculiar 
circumstance  that  many  low  sugars,  which  one  would 
consider  must  contain  more  bacteiial  food,  and  so  would  be 
subject  to  greater  change,  keep  well,  and  ofcen  very  much 
better  than  the  drier  sugars.  He  siigge-ted  as  an  explanation 
(the  bacteria  being  aerobic)  that  it  was  most  probable  that, 
within  low  syrupy  sugars,  little  or  no  circulation  of  air  was 
going  on,  and  so  the  bacteria  would  find  these  low  sugars 
unsuit4ible  habitats. 

Mr.  Steel,  in  reply,  said  that  Dr.  Frew  had  raised  some 
interesting  points  which,  like  many  other  side-issues  that 
arose  during  the  progress  of  the  investigation,  were  most 
enticing.  Bjt  to  get  to  any  sort  of  finality,  it  had  been 
found  necessary  to  carry  out  the  main  line  of  the  research, 
leaving  many  mitters  for  future  study. 

The  question  of  the  precise  nature  of  the  gum,  whether 
it  was  formed  as  a  direct  product  of  the  fermentation,  or 
consisted  merely  of  t'ne  dif&uent  capsule  of  the  organism, 
was  one  which  was  not  easy  of  solution ;  but  they  were 
disposed  to  the  latter  hypothesis,  which  was  the  conclusion 
also  arrived  at  by  Marshall-Ward  and  Reynolds  Green  in 
their  study  of  a  similar  organism. 

Mr.  Biggart's  experience  with  a  sugar  suffering  heavy 
inversion  was  an  interesting  one,  bat  one  which  was  all  too 
common  in  the  trade.  He  (Mr.  Steel)  had  no  doubt  that 
the  mischief  was  dua  to  the  bacillus  under  consideration. 

Possibly,  the  immunity  of  moist  low-grade  sugars  might,  to 
some  degree,  be  due  to  the  cause  mentioned  by  Mr.  Biggart 
but  he  thought  that  there  was  more  than  this.  In  his 
(Mr.  Steel's)  experience,  samples  like  the  ease  instanced  in 
the  paper,  which  were  so  wet  as  to  form  a  dense  syrup, 
would  allow  of  a  full  growth  of  the  organism. 
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I.-PLANT,  APPARATUS,  AND  MACHINEEI. 

English  Patents. 

Sli7Ting  and  Mixing  Apparatus.  C.  Postranecky, 
Dresden-Lobtau,  Germany.  Eng.  Pat.  15,783,  July  15, 
1902. 
The  rotating  stirrer  is  arranged  obliquely  in  the  stirring 
vessel,  and  a  donble  action  is  effected  by  a  planet  motion 
of  the  stirrer  around  the  central  axis  of  the  vessel,  or  by 
rotation  of  the  vessel  itself.  In  consequence  of  this  double 
action,  the  arms  of  the  stirrer  strike  through  the  top  and 
bottom  layers  of  the  material  in  the  vessel  alternately  in  all 
parts,  and  effect  a  thorough  kneading  or  mixing. — K.  A. 

Drying  Humid  Material  reduced  to  Grains,  Shavings,  or 

Small    Particles ;    Apparatus  for  .      A.   Huillard, 

Suresnes,  near  Paris.     Eng.  Pat.  17,663,  Aug.  12,  1902. 
(Under  luternat.  Conv.,  Feb.  10,  1902.) 

The  apparatus  comprises  a  vertical  cylinder  divided  into 
compartments  by  horizontal  perforated  plates,  a  hollow 
truncated  cone  beneath  a  central  aperture  in  the  division 
plate  at  the  top  of  each  compartment,  and  spirally  arranged 
paddles  carried  by  a  second  series  of  truncated  cones 
on  a  rotating  shaft  co-axial  with  the  cylinder.  Each 
of  the  second  series  of  cones  is  closed  at  the  top,  and 
forms  a  platform  of  greater  diameter  than  the  cones  first 
mentioned.  The  materials  are  introduced  at  the  upper  end 
of  the  eybuder,  and  the  dryiig  gases  or  vapours  at  the 
lower  end. — R.  A. 

Evaporating   [Crystallising,  ijc]    Apparatus      R.    J.   E. 

vo'n  Seemen,  Rheinfeklen,  Switzerland.    Eng.  Put.  19,034, 

Aug.  29,  19IJ2. 
The  apparatus  is  for  evaporating  liquids  which  are  to  crystal- 
lise, and  which  are  required  to  remain  as  far  as  possible 
quiescent  during  heating.  In  the  interior  of  the  evaporating 
vessel,  large  chambers  are  provided,  which  are  not  affected 
by  the  vigorous  movement  taking  place  in  the  parts  of  the 
liquid  in  direct  cotitact  with  the  heating  bodies,  so  that 
the  liquid  to  be  evaporated  may  always  be  at  rest  in  the 
chambers. — R.  A. 

Furnace;  An  Improved ,  for  use  in  Fusing  or  other- 
wise Treating  Metals,  Minerals,  or  other  Subsla7ices 
where  High  Temperatures  are  required.  J.  T.  Shad- 
forth,  Waiker-on-Tyne.     Eng.  Pat.  16,274,  July  22,  1902. 

"  A  FURNACE  for  smelting  ores  and  for  like  purposes,  com- 
prising a  liquid-fuel  vaporising  chamber,  a  combustion 
chamber  to  which  superheated  steam"  (from  boilers  and 
flues  within  the  furniice)  "  and  the  combustion  gases  or 
flames  from  the  main  flue  are  admitted,  and  a  series  of 
heating  chambers  in  which  the  melting  pots  or  other  open 
or  closed  receptacles  are  located."' — E.  S. 

Fkench  Patents. 

Lining  of  Vessels  or  Objects  having  to  resist  Acids )  New 

Product  applicable  to  the  Cvii.ttruction  or .      J.  and 

J.  B.  Veinay.     Addition,  dated  Jan.  20,  1902,  to  Fr.  Pat. 
301,875,  July  5,  1900. 
BOKE   fat,   refined   by   heating   with   acid,  is  melted   with 
caoutchouc,   tar   or  resin,   and   sulphur.     The  product   is 


pressed  into   slabs,  which  are  attached  by  combined  heat 
and  pressure  to  the  surface  of  the  vessel  to  be  lined. 

— L.  A. 


Filter-  Presses ;  Impts.  in  ■ 


Jan.  28, 


.    Meura. 
1902. 


Fr.  Pat.  318,01 


* 


The  boles  in  the  filter  cloths,  usually  provided  for  the 
admission  of  the  material  to  be  filtered  into  the  chambers, 
are  avoided,  by  employ iug  a  movable  main- supply  pipe 
outside  the  press,  communicating  by  means  of  branches 
with  each  of  the  filtering  chambers.  The  communication 
of  these  branches  with  the  chambers  can  be  opened  or  cut 
off  by  means  of  levers,  and  so  as  to  admit  of  pressure  being 
applied  in  the  filter.  An  indicating  cock  is  fitted  to  the 
non-washing  section  of  the  press  in  order  to  control  the 
progress  of  the  washing. — J.  F.  B. 

Air  and  other  Gases  ;  Liquefaction  of .     C.  July  and 

E.  J.    Richardson.      Fr.    Pat.   318,153,   Jan.   28,    1902. 
(Under  Internat.  Conv.,  July  31,  1901.) 

See  Eng.  Pat.  15,511  of  1901  ;  this  Journal,  1901,  1095. 

— L.  A. 

United  States  Patents. 

Water  Purification  ,-  System  of  Feed .    A.  Sorge,  jaD., 

Chicago.      U.S.  Pat.  708,088,  Sept.  2,  1902.  \\ 

A  water-softening  process,  consisting  in  the  regulated 
admission  of  sodium  carbonate  solution  to  the  water-heater. 
The  solid  sodium  carbonate  is  contained  in  a  separate 
vessel,  to  which  steam  is  allowed  to  enter  from  the  water- 
heater,  and,  condensing,  forms  a  solution  of  the  carbonate. 
This  solution  is  then  admitted  through  an  arrangement  of 
needle-valves  to  the  water  in  the  beater.  The  water-heater 
contains  a  number  of  filtering  bags  filled  with  crushed 
quartz,  through  which  the  softened  water  passes  before 
being  drawn  off. — \V.  P.  S. 

Distilling  Apparatus.     H.  Hirzel,  Leipsic-Plagwitz, 
Germany.     U.S.  Pat.  710,974,  Oct.  14,  1902. 

A  DISTILLING  column,  comprising  a  series  of  superposed 
partitioned  trays,  means  for  passing  the  heating  medium 
(steam)  downwards  through  each  of  the  trays  in  succession, 
and  means  for  conveying  the  residual  liquid  from  each  tray 
into  the  lower  part  of  the  tray  below. — R.  A. 

II.-FUEL,  GAS.  AND  LIGHT. 

Acetylene ;    Impurities     in     and    Purification    of    . 

G.  Keppeler.     J.  f.  Gasbeleucht.,  1902,  45,  [4-'],  [43], 

and  [44],  777,  802,  and  820. 
Phosphorus. — Lewes  has  found  that  an  acetylene  containing 
less  than  "80  per  cent,  of  phosphine,"  part  of  the  latter 
undoubtedly  existing  as  PoHj,  is  not  liable  to  spoutaneoun 
inflammation,  even  if  the  mixture  be  wanned  with  hot 
water.  When  gem-rated  by  the  "  drip"  system,  however, 
the  gas  coming  from  a  carbide  containing  1  per  cent. 
of  calcium  phosphide  catches  fire  of  itself,  whereas  if 
the  carhide-to-water  method  be  adopted,  25  per  cent,  of 
calcium  phosphide  is  needed  to  produce  the  same  effect. 
The  highest  proportion  of  phosphine  ever  met  with  .n 
acetylene  evolved  from  ordinary  carbide  has  been  returned 
at  2-3  per  cent.  (Lewes),  and  this  gas  was  not  spontaneously 
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iiflamniable.  In  fact,  ouly  one  case  of  spontaneous  iniiamma- 
:ion  has  been  recorded,  and  this  dated  from  the  earliest  years 

>f  carbide  luauufacture ;  none  of  the  accidents  which  have 
iKippcncd  with  acetylene  plants  have  been  due  to  this  cause, 
('uro  has  shown  that  crude  acetylene  may  contain  organic 
compounds  of  phosphorus,  especially  if  a  high  temperature 

]as  bi-'cu  produced  in  the  generator.  These  compounds 
ire  of  a  basic  nature  and  contain  nitrogen ;  they  may  be 

xtraotcd  from  the  gas  by  washing  with  petroleum  spirit. 

Sulphur.  —  Properly  made  acetylene  seldom  contains 
-iilphur  as  H._,S.  When  the  gas  from  a  hot  generator,  and 
'he  spent  liiiuor  in  any  appiiratus,  does   contain   HjS,  this 

s  due  to  the   influence  of  the  high  temperature  in  the  first 

ise,  and  to   the    presence  of  aluminium  sulphide   in    the 

arbide  in  the  second.  In  the  absence  of  the  aluminium 
-iilphide,  Wolff  has  demonstrated  the  existence  of  H„S  in  the 
jas;  here  the  calcium  sulphide  has  probably  been  converted 
iilo  calcium  sulphydrate  by  the  water,  sulphuretted  hydrogen 
leiug  evolved  from  it  by  the  action  of  heat.  The  sulphur 
if  crude  acetylene  exists  partly  as  organic  compounds, 
the  proportion  being  higher  if  the  gas  comes  from  a  hot 
jcnerator.  Part  of  these  bodies  are  soluble  in  ether  and 
iL'troleum  spirit,  part  insoluble;  the  soluble  portion  Caro 
■ightly  considers  to  consist  of  mustard  oils,  the  insoluble 
le  holds  contain  mercaptans.  The  latter  are  readily  ex- 
racted  from  the  gas  by  an  acid  solution  of  cuprous  chloride, 
ir  oxidised  by  chromic  acid  ;  they  appear  to  be  not  easily 
i''tcd  U|)on  by  bleaching  powder.    I'he  author  has  examined 

he  precipitate  obtained  when  crude  acetylene  is  led  into 
mercuric  chloride  solution  strongly  acidified  with  hydro- 
•hloric  acid.  Beyond  proving  that  the  precipitate  is  not 
dentical  with  that  given  by  phosphoretted  hydrogen,  that 
t  contains  mercurous  chloride,  and  that  it  evolves  a  gas 
(which  is  not  precipitated  by  more  mercuric  chloride,  nor 
ibsorbed  by  caustic  potash)  on  treatment  with  nitric  acid, 
he  has  not  been  able  lo  ascertain  its  exact  constitution.  By 
ivashing  crude  acetylene  with  hot  aniline,  the  existence  of 
Jaro's  oil  of  mustard  has  been  corroborated.  Attempts  to 
itudy  the  impurities  by  examining  spent  purifying  materials 
lave  not  been  successful.  AH  the  sulphur  compounds,  as 
veil  as  those  of  phosphorus,  tend  to  give  trouble  at  the 
nirners,  since  they  block  up  the  tine  holes  ;  a  proper  system 
>f  purification  should  therefore  remove  both  sulphur  and 
ihosphorus. 

Ammonia. — Crude  acetylene  always  contains  ammonia. 
This  may  arise  from  aluminium  or  calcium  nitride  in  the 
:arbide.  According  to  Lewes,  the  proportion  of  NH3  in 
lie  gas  ranges  from  0-  16  grm.  (carbide-to-water  gas)  to 
i'9.'i  grm.  (drip  generator  gas)  per  litre;  IJossel  and 
Landriset  return  the  variations  as  between  0-0  and  0'4  grm. 
ler  100  litres.  Ammonia  is  very  objectionable  in  the  gas  : 
t  corrodes  brass  pipes,  assists  the  formation  of  explosive 
icetyler.e-copper  compounds,  and,  according  to  von  Scep- 
izyuski,  produces  pyrrol  at  the  burner  orifices,  and  so  stops 
lem  up. 

Hijdrogev  Silicide. —  Lewes  has  asserted  the  presence 
)f  this  itupuriiy  in  crude  acetylene,  returning  its  maximum 
iroportiou  as  O'Ol  per  cent.  Did  it  exist  in  acetylene  in 
ippreciable  quantity,  hydrogen  silicide  would  be  harmful, 
or  it  is  spontaneously  intlammable,  and  it  would  block 
he  burners  by  deposition  of  silici. 

Oxygen,  nitrogen  (or  air),  hydrogen,   carbon  monoxide, 

'uethane,   unsaturated   hydrocarbons  other   than  acetylene 

tself,  and  saturated    hydrocarbons    have    all    been   found 

n   crude    acetylene   in    various   amounts;     but    with    the 

;xception    of   minute   quantities  of   nitrogen    and    carbon 

aonoxide,  which  occur  in   crevices  of  the  carbide,  and  of 

lydrogen,  which  may  be  produced  by  the  decomposition  of 

)hosphine,  these  foreign  bodies  are  formed  by  the  action  of 

ligh  temperatures  in  the  acetj  leue  genenitor,  or  are  added, 

IS  air,  to  the  gas  by  a  badly  designed  apparatus.     Thej-  do 

.not,  therefore,  have  to  be  removed  by  methoils  of  purifica- 

'ion;  thL'ir  formation  must  be  prevenied.     They  are  ohjec- 

'ionable   because,  as    diluents,  they   lower  the  illuminiHiDg 

;)ower  of  the  acetylene,  or   because  they  cause   stoppages 

'n  the  pipes.     Experiments  on  the   absorption   of  the  true 

icetylene  in  crude  gas  by  means  of  sulphuric  acid  containing 

ilj   per   cent,    of   fiO-^  have   indicated  an  average  gaseous 

esidue  of  2  to  2  ■  .5'^er  cent.     Eighty  per  cent,  of  this  is  air, 


with  nitrogen  in  some  excess.  Methane  and  hydrogen  are 
absent,  but  0-6  or  0-8  per  cent,  of  the  residue  (i.e.,  O'OIS 
to  0'U2  per  cent,  of  the  original  acetylene)  consists  of 
carbon  monoxide. 

For  the  purpose  of  gauging  the  value  of  the  purifying 
materials  described  below,  the  author  employed  the  analy- 
tical process  he  and  Eilncr  have  already  recommended  (this 
Journal,  19(11,  938);  while  he  also  used  a  modification 
of  Eischer's  apparatus  for  estimating  sulphnr  in  coal-gas. 
In  the  latter  case  the  gas  was  burut  from  an  acetylene 
Buusen  under  a  trumpet  connected  with  a  ten-bulb  con- 
denser, the  lower  bulbs  of  which  were  charged  with  beads 
made  of  a  specially  hard  glass  capable  of  resisting  the 
attack  of  phosphoric  acid.  The  purifying  material  was 
placed  in  a  glass  vessel  so  that  a  space  of  500  e.c.  was 
occupied,  the  quantity  of  substance  required  to  fill  it  being 
400  grms.  of  (3),  250  grms.  of  (.•*),  23U  grins,  of  (4),  and 
3B0  grms.  of  (5).  The  gas  was  led  through  at  a  speed  of 
10  litres  per  hour,  tests  being  made  at  intervals  for  the 
amount  of  phosphorus  and  sulphur  escaping. 

The  substances  which  have  been  proposed  as  chemical 
purifiers  for  acetylene  are  live  in  number;  (1)  ordinary 
ferric  hydroxide  as  used  for  coai-gas.  (2)  "  Heratol," 
a  solution  of  chromic  acid  in  acetic  or  sulphuric  acid  absorbed 
in  kieselguhr,  advocated  by  Ullmaun.  (3)  "  Acagine,"  a 
mixture  of  bleaching  powder  with  1.5  per  cent,  of  lead 
chromate,  as  recommended  by  Wolff  (the  specimen  ex- 
amined by  the  author  containing  Ij  per  cent,  of  barium 
sulphate  as  well,  and  having  IC  per  cent,  of  active  chlorine)  ; 
and  (4)  "  puratylene,"  a  mixture  ot  bleaching  powder  with 
calcium  chloride  and  calcium  hydroxide,  prepared  by  a 
special  process  to  give  it  porosity,  the  author's  sample  con- 
taining 18  or  19  per  cent,  of  active  chlorine.  These  act  by 
oxidising  the  impurities  of  the  gas  and  by  mechanically 
retaining  the  less  volatile  fluid  impurities  (tar).  The  last 
acts  by  decomposing  the  impurities.  (5)  "  Frankoline,"  a 
solution  of  cuprous  and  ferric  chloride  iu  strong  hydro- 
chloric acid  absorbed  in  kieselguhr,  proposed  by  Frank. 
Especially  for  small  plants,  ferric  oxide  is  practically  useless, 
a  crude  acetylene  containing  0-61  grm.  of  phosphorus  and 
0  27  grm.  of  sulphur  per  cubic  metre  still  retaining 
0-51  gnu.  of  the  former  and  ()■  23  grm.  of  the  latter  after 
passing  the  purifier.  Heratol  is  the  most  perfect  in  its 
iiction,  no  other  substance  removing  the  impurities  so  com- 
pletely until  it  is  exhausted,  and  no  other  being  so  rapid  in 
its  ellect.  1  kilo,  of  heratol  purifies  5  cb.  m.  of  ordinary 
gas,  the  precise  amount  of  ('rOj  present,  within  certain 
limits  (110  to  136  grms.  per  kilo.),  being  unimportant. 
The  substiincc  continues  to  purify  until  only  some  3'6  or 
3*8  per  cent,  of  the  CrO,  remains  unreduced.  It  acts, 
however,  upon  the  acetylene  itself,  in  one  experiment  13  per 
cent,  of  the  CrO^  being  consumed  in  this  manner.  Heratol 
changes  in  colour  in  the  purifier,  altering  from  its  original 
yellow  to  a  dirty  greenish  tint.  Acagine  purifies  about 
13  cb.  m.  per  kilo.,  but  before  it  is  exhausted  it  begins  to 
allow  phosphorus  and  sulphur  to  pass.  In  contradiction  of 
what  has  been  asserted,  acagine  does  attack  acetylene,  the  gas 
issuing  from  the  purifier  containing  0'2  to  O'S  grm.  of  chlo- 
rine per  cubic  metre.  The  amount  of  acetylene  destroyed, 
however,  is  insignificant,  and  the  added  chlorine  liygienically 
unimportant.  The  value  of  the  lead  chromate,  which  is 
employed  to  rettiin  the  chlorine  evolved  from  the  bleaching 
powder,  seems  problematical,  for  an  extraction  of  the  spent 
mass  with  acid  shows  that  the  chromic  acid  of  the  chromate 
has  not  been  reduced.  1  kilo,  of  puratylene  purifies  10 
cb.  m.  of  crude  acetylene,  its  action  (f  articularly  as  regards 
phosphorus)  being  satisfactory.  It  continues  to  act  until 
it  is  practic;Uly  exhausted,  the  spent  mass  only  containing 
2-8  per  cent,  of  active  chlorine.  Puratylene  attacks  the 
acetylene  itself  somewhat  more  than  acagine,  the  issuing 
gas  yielding  O'lo  grm.  of  chlorine  per  cubic  metre.  It 
retains  ammonia  perfectly,  owing  to  the  calcium  chloride  in 
it.  Puratylene  al^o  begins  to  let  phosphorus  pass  before  it  is 
wholly  spent.  All  purifying  materials  containing  bleaching 
powder  permit  the  escape  of  sulphur  compounds,  but  are 
more  efficacious  as  regards  phosphorus  ;  acagine,  however,  is 
but  little  inferior  to  heratol  in  this  respect,  and  the 
quantities  of  sulphur  so  left  in  the  gas  may  be  considered 
harmless,  as  experience  with  coal-gas  has  shown  in  the  past. 
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1  kilo,  of  frankoline  removes  the  pbosphorised  impurities 
from  9  cb.  m.  of  gas,  but  it  is  the  least  efficient  of  all  the 
materials  as  regards  the  sulphur,  leaving  0-20  grm.  or  more 
per  cubic  metre  unextracted  from  the  beginainj.  Still,  this 
amount  of  sulphur  may  be  held  to  be  unimportant  in 
practice.  _  On  the  other  hand,  frankoline  does  not  attack 
the  acetylene  itself,  and  any  vapours  of  hydrochloric  acid 
issuing  from  the  purifier  can  be  removed  by  chalk.  Origi- 
nally it  was  claimed  that  frankohue  might  be  regenerated 
by  exposure  to  air,  but  this  process  is  only  available  iu  the 
case  of  a  liquid,  and  even  there  it  is  not  complete.  Liquid 
purifying  materials  of  any  kind  are  not  to  be  recommended, 
since  the  gas  tends  to  pass  through  them  in  large  bubbles  ; 
a  solid  substance  also  retains  heavy  liquid  impurities. 
Put  comparatively,  the  efficiency  of  the  four  materials  per 
kilo,  may  be  said  to  be  as  follows  :— Heratol,  .5,000  litres  ; 
frankoline,  9,000 ;  puratylene,  10,000;  acagine,  13,000  litres, 
la  practice  these  numbers  may  be  increased  10  and  perhaps 
20  per  cent.,  but  assertions  which  have  been  made  giving 
such  figures  as,  for  example,  50,000  litres  of  ordinary  crude 
acetylene,  must  be  regarded  as  exaggerated. 

Annexed  is  a  bibliography  of  the  subject,  references 
being  made  to  the  pages  of  this  Journal :  — 

Phosphorus:  Moissan,  1899,  517;  Eeaauld,  ibid.;  Caro, 
1899,  818  ;  Lunge  and  Cedercreutz,  1897,  1046. 

Sulphur:  Moissan,  1S98,  1030;  Caro, /oc.  cit. 

Ammonia  :  Bamberger,  1898,  745. 

Carbon  Monoxide.:  Lundstrom,  1899,  476. 

Various  Impurities :  Lewes,  1894.  505 ;  Rossel  and 
Landriset,  1901,  345. 

Purification  :  Ullmaun  and  Goldberg,  1899,  743  ;  Ahrens, 
1899,  819  and  903. 

Analysis  :  Rossel  and  Landriset,  1901,  345 ;  Eitner  and 
Keppeler,  1901,  938.— F.  H.  L. 

Prussian  Blue  in  Spent  Oxide  ;  Determination  of . 

H.  Luhrig. 


See  under  XXIII.,  page  1415. 

English  Patents. 

Fuel,  Artificial;  Manufacture  of .     S.  G.  Coulson, 

Sheffield.  Eng.  Pat.  7884,  April  4,  1902. 
Crushed  coal,  peat,  or  coke  is  mixed  with  from  0-3  to  1"5 
per  cent,  of  "  the  fibrous  paste  extracted  or  formed  from  the 
fleshy  roots  of  the  manioc  shrub,"  and  after  incorporating 
these  under  the  influence  of  heat  and  steam,  so  as  to  bring 
the  vegetable  matter  to  a  gelatinous  condition,  the  mass  is 
compressed  into  briquettes  and  dried. — H.  B. 

Charcoal  Retorts  and  Furnaces.     C.  E.  Laurenius, 
Gothenburg,  Sweden.     Eng.  Pat.  15,691,  July  14,  1902. 

At  the  part  of  the  surface  of  the  retort  adjacent  to  the  fire- 
place there  are  arranged  one  or  more  sHts  or  openings 
communicating  with  the  interior  of  the  retort,  but  more 
or  less  closed  with  porous  packing  material,  so  that 
the  gases  developed  in  the  retort  can  be  retained  to  a 
certain  extent  -without  being  prevented  from  gradually 
passing  through  to  the  fireplace  where  they  are  ignited. 
There  may  be  two  or  more  vertical  retorts  provided  with  a 
common  furnace  or  fireplace.  Or,  there  may  be  a  number 
of  retorts  with  their  fireplaces  arranged  in  a  furnace  around 
a  common  central  chimney. — H.  S. 

Furnaces  and  Kilns ;  Regenerative  and  other .     J.  A. 

Drake,  Ovenden,  Yorks.    Eng.  Pat.  22,891,  Nov.  13,1901. 

EouCEit  draught  is  supplied  to  either  the  primary  or  the 
secondary  air  inlets,  or  to  both,  as  desired.  Induced  draught 
may  be  used  in  addition. — R.  S. 

Gas   Jets ;    Construction    of  High-Power    Oxyhijdrogen 

Mixed .     O.  W.  Locke,  London.     Eng.  Pat.  20,063, 

Oct.  8,  1901. 

The  whole  jet  is  balanced  upon  a  support,  the  mixing 
chamber  being  behind  the  support  and  the  delivery  tube 
(which  is  longer  than  usual)  in  front  of  it.  The  cut-oft 
valve  is  placed  in  the  delivery  tube,  and,  when  it  is  shut,  a 
bye-pass  is  automatically  set  in  action. — K.  S. 


Vapour-Burners  for  Heatinq  Purposes.     C.  J.  Wilson  and 
L.  G.  Heist,  New  York.     Eug.  Pat.  11,705,  May  22,  1902. 

See  U.S.  Pat.  702,553  ;  this  Journal,  1902,  963.  -H.  B. 

Gas  Producers ;  Jmproiemenls  in  ..     W.  J.  Crossley, 

Manchester,  and  J.  Atkinson,  Mirple.     Eng.  Pat.  22,016, 
Nov.  1,  1901. 

A  GAS-producer  in  which  fuel  (more  particularly  bitumi- 
nous fuel)  is  introduced  at  the  top  into  a  fuel  chamber 
projecting  downwards  slightly  into  the  body  of  tuel,  and  is 
consumed  downwards  continuously  by  me.ms  of  air,  or  air 
and  steam,  also  introduced  at  the  top,  the  gases  generated 
being  discharged  downwards,  together  with  the  ash,  through 
the  annular  spa-^e  formed  between  the  peripUery  of  a 
rotating  grate  and  the  bottjm  of  the  producer  walls.  The 
air,  or  air  and  steam,  are  heated  by  passing  up  through  an 
annular  space  formed  between  the  producer  and  an  outer 
casing,  before  entering  the  top  of  the  former. — H.  B. 

Acetylene  or   other    Gas ;  Appliances    or   Chambers   for 

Purifying    .       J.    McNally,    Cookstonn,    Ireland. 

Eng.  Pat.  2001,  Jan.  25,  1902. 

This  is  a  vertical  cylindrical  vessel  made  of  glass,  porcelain, 
or,  preferably,  glazed  fireclay,  so  that  liquid  acids  or  acid 
purifying  materials  caa  be  used  in  it.  At  its  upper  end  it 
is  provided  with  an  external  flange  having  four  slots,  so 
that  a  metal  cover  can  be  fastened  to  it  air-tight  by  meaas 
of  the  usual  bolts  and  wing-nuts.  Inside  it  are  placed 
j  various  movable  earthenware  grids  for  the  purifjiug  sub- 
stance to  rest  on. — F.  H.  L. 

Acetylene  or  other  Gases ;  A   New  Solid   Compound  cour 
taining    Alkali  Hypochlorite,   and   the  Various  Apptt- 

cations  thereof,  particularly  for  the  Purification  of . 

L.  M.  Bullier  and  L.  G.  Maquenne,  Paris.  Kng.  Pat. 
15,261,  July  8,  1902.  (Under  Intermit.  Conv.,  July  9, 
1901.) 
Sixty  parts  of  bleaching  powder  are  mixed  with  40  parts 
of  sodium  sulphate  (silicate  or  carbonate,  &c.),  and  the 
whole  is  compressed.  A  double  reaction  occurs,  which 
yields  sodium  hypochlorite  and  calcium  sulphate,  the  latter  , 
"  setting  like  plaster  with  the  water  of  crystallisation  of  the 
salt,  and  imparting  to  the  mixture  the  required  compact 
texture." — E.  H.  L. 

Acetylene  and  other  Gases  containing  Solid  or  J^esicular  \ 
Particles  iti  Suspension  ;  Apparatus  for  the  Purification 

of  .      L.  M.  Bullier   and   L.  G.  Maquenne,    Paris.  : 

Eng.  Pat.  15,262,  July  8,  1902.     (Under  Internat.  Conv., 
July  12,  1901.) 

I.N  order  to  remove  the  lime  dust,  &c.,  which  often  accom-  : 
panics  crude  acetylene  from  the  generator,  the  gas  is  made 
to  pass  through  one  or  more  layers  of  flannel  or  felt,  which 
are  stretched  round  a  suitable  frame  contained  in  some 
vessel  of  convenient  shape.  A  "chemical  "  purifier  should 
be  placed  before  or  after  this  mechanical  filter. — F.  H.  L. 

Vapour-buminy  \^Incandescence'\  Apparatus.      A.  Kitson, 
London.     Eng.  Pat.  21,472,  Oct.  25,  1901. 

In  incandescence  vapour  lamps  of  the  Kitson  type  (this 
Journal,  1899,  1110;  1900,  1001),  the  horizontal  vaporising 
tube  is  here  provided  with  a  discharge  orifice  in  its  end  wall, 
instead  of  its  cylindrical  wall,  so  as  to  discharge  horizontally 
into  a  short  tube,  which  is  so  bent  as  to  gradually  deflect 
the  current  of  vapour  and  air  entering  it,  causing  the  mixture 
to  flow  verlically  downwards  into  the  usual  mixing  tube.  : 
A  needle  for  cleaning  the  discbarge  orifice  of  the  vaporising  , 
tube  extends  from  end  to  end  of  the  latter,  passing  out  to  i 
handle  wltich  may  be  operated  by  the  lamp-lighter. — H.  B. 

Vapour-burning  Apparatus.     A.   Kitson,  London.      Eng. 
Pat.  21,764,  Oct.  29,  1901. 

"  Needling  "  devices  for  cleaning  the  vaporising  tubes  of 
vapour-burning  apparatus,  by  which  the  needle  is  given 
both  a  rotatory  and  a  longitudinal  movement  on  entering 
the  orifice  to  be  cleaned. — H.  B. 


Not.  29, 1902.] 
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Vapour-hirninti  \_Incandescence']  Apparatus.      A.  Kitson, 
London.     Eng.  Pat.  23,459,  Nov.  19,  1901. 

A  DEVICE  for  reducing  the  noise  produced,  in  Inmps  of  the 
Kitson  type  (see  precediu;;  abstracts),  by  the  inrush  of  air 
to  the  mouih  of  the  mixing  tube.  It  consist*  cs-;enlially  of 
a  casing,  surrounding  the  vapour-discharge  nozzle  and  the 
mouth  of  the  mixing  tube,  which  is  provided  with  a  pad  of 
cotton  wool  or  the  hke,  through  which  all  the  air  drawn  into 
the  mixing  tube  must  pass. — H.  B. 

Burner;  hicandescent  Gas  .     E.  A.  Bl.ike,  London. 

From  J .  Hardt,  Hamburg.     Eng.  Pat.  24,986,  Dec.  7 , 1 90 1 . 

The  gas  is  discharged  from,  and  ignited  outside  of,  an 
inverted  cup,  with  perforated  sides  inclining  inwards  and 
upwards  to  near  the  top.  and  thence  outwards  to  form 
a  shoulder,  above  which  there  is  attached  a  flat  unperforated 
top.  This  particular  shape  is  intended  to  cause  the  flame 
to  assume  the  form  of  the  mantle. — R.  S. 

Incandescent  Filaments  and  Mantles ;  Manufacture  of . 

A.    .1.    Boult,   London.     From  A.    M.   Plaissetty,  Paris. 

Eng.  Pal.  20,747,  Oct.  16,  1901. 

The  unburnt  mantle  is  composed  of  non-n!tr.ited  "artificial 

silk "  and  hydroxides  of  the  light-giving  metals,  in  such 

proportions   as   to   yield    30  to   42    per  cent,  of  oxides  on 

J. taming  off.     One  method  of  manufacture  claimed,  consists 

1^  incorporating   the   hydroxides   with   a    cuprammonium 

solution  of  cellulose,  extruding  the  fluid   through   capillary 

tabes,  and  coagulating,  washing,  drynng,  and  combining  tlie 

fibres  produced.     According  to  another  method,   artificial 

gilk  is  soaked  in  a  concentrated  solution  of  the  salts  of  the 

metals;  the  fibre  is  then  dried,  passed  into  strong  solution 

of  ammonia  to  convert  the  salts  into  hvdroxides,  and  dried. 

— H.  B. 

■Incandescent  Electric  Lamp  Filaments ;  Manufacture  nf  a 
Material  for  .  Siemens  Bros,  and  Co.,  Ltd.,  West- 
minster. From  Siemens  and  Halske  A.-G.,  Berlin.  Eng. 
Pat.  23,214,  Nov.  16,  1901. 
A  METAL  of  a  rare  earth  (zirconium,  thorium,  yttrium,  &c.), 
or  a  mixture  of  such  metals,  is  heated  in  the  form  of  an 
amorphous  powder  in  an  atmosphere  containing  carbon 
(e.g.,  in  coal-gas),  so  that  the  carbon  is  deposited  on  or 
combines  with  the  metiil  or  metals.  A  suitable  amorphous 
powder  is  obtained  by  heating  a  mixture  of  magnesium  and 
an  oxide  or  chloride  of  the  metal  in  an  atmosphere  of 
hydrogen,  whereby  the  rare  metal  is  hberated;  or  the  two 
operations  may  be  combined  by  heating  the  mixture  directly 
in  an  atmosphere  containing  carbon.  After  removing 
magnesium  compounds  from  the  product  by  means  ot  dilute 
acid  or  solution  of  ammonium  chloride,  the  powder  may  be 
mixed  with  a  binding  agent  and  pressed  into  filaments. 

— H.  B. 

Mantles  for  Incandescence  Lighting  ;  Manufacture  of . 

J.  E.  Bousfield,  London.     From  R.  Finke,  Nuremberg. 

Eng.  Pat.  17,503,  Aug.  11,  1902. 
"  It  is  found  that  when  a  solution  of  so-called  pure  cerium 
nitrate  in  water  is  precipitated  with  dimethylaniline,  a 
portion  of  the  ceria  remains  in  solution."  This  portion  is 
stated  to  give,  with  thorium  nitrate,  mantles  of  very  low 
illuminating  power,  whereas  the  precipitated  portion  yields 
mantles  of  very  high  illuminating  power  and  durability. 
i  Pore  thorium  nitrate,  obtained  by  the  fractional  precipitation 
of  commercial  thorium  nitrate  with  potassium  chromate 
and  subsequeEt  conversion  of  the  interme<liate  fractions 
into  the  nitrate,  is  mixed  with  the  nitrate  obtained  from 
the  above-mentioned  dimethylaniline  precipitate  (so  as  to 
yield  2  per  cent,  of  ceria  in  the  mantle),  and  a  fabric  made 
of  ramie  fibre  is  impregnated  with  a  solution  containing 
9  per  cent,  of  the  mixed  earths,  and  is  made  into  mantles 
as  usual. — H.  B. 

Fkench  Patents. 

Combustible  Emulsion  for  Explosion  Motors.     Pampe  and 

Trolle.     Fr.  Pat.  317,903,  Jan.  18,  1902. 

An  emulsion  for  use  as  a  fuel  in  explosion  motors,  consisting 

of  alcohol   (say  70   vols.)   and    liquid  hydrocarbons   (say 


30  vols.)  which  are  but  slightly,  or  not  at  all,  miscible 
with  alcohol.  The  alcohol  and  the  hydrocarbon  should  be 
of  the  same  specific  gravity,  to  avoid  separation. — -H.  B. 

Acetylene   Generator   without    Cocks.     C.  Charlon,    Paris. 
Fr.  P.it.  317,.")23,  Jan.  4,  1902. 

.\x  automatic  flooded-compartment  apparatus.  The  water 
is  originally  store!  ia  a  ilariotte's  bottle,  or  similar  device, 
from  which  it  runs  into  one  side  of  a  horizontally-dispose  1 
small  displacement  holder,  the  other  side  thereof  being 
subdivided,  with  one  portion  in  communication  with  the 
decomposing  chamber,  and  the  second  connected  with  the 
rising  holder.  Normally  the  gas  travels  from  the  carbide 
vessel  through  .a  pipe  which  descends  into  a  central  tube 
within  the  circumference  of  the  holder  bell,  whence  it 
returns  to  one  of  the  compartments  of  the  displacement 
holder  or  pressure  regulator.  If,  however,  the  bell  falls 
far,  this  double  tube  (being  open  to  the  holder  seal)  is 
closed ;  a  small  extra  amount  of  pressure  is  set  up,  and 
the  water  in  the  pressure  regulator  is  driven  over  into  the 
other  section  till  it  falls  below  the  mouth  of  the  pipe 
cjrrying  water  to  the  carbide.  A  second  gas-leading  tube 
communicating  with  the  main  holder  still  remains  open,  so 
that  the  subsequent  make  of  gas  can  ba  carried  away  from 
the  decomposing  chamber.  The  latter  is  in  duplicate,  and 
consists  of  a  vertical  cylinder  containing  superposed,  sub- 
divided baskets  of  carbide ;  it  has  a,  water-sealed  top,  and 
its  contents  are  attacked  from  below  upwards. — F.  H.  L. 

Acetylene  Generator.     C.  Roupioz,  Paris.     Fr.  Pat.  317,551, 
Jan.  4,  1902. 

A  FLoODED-coMPARTMExr  generator  in  which  the  water 
supply  is  governed  by  the  mnvements  of  the  holder  bell. 
A  chain  and  lever  are  attached  to  the  crown  of  the  latter, 
which  open  .a  valve  at  the  bottom  of  the  water  reservoir 
when  the  bell  falls.  The  witer  then  travels  to  the  carbide 
container  through  a  pipe  which  is  closed  by  a  ball  valve 
against  the  return  ot  gas.  The  asetyleue  passes  from  the 
decomposing  chamber  through  a  vessel  containing  a  hand- 
operated  vent  pipe,  and  a  spring-controlled  safety  pipe. 
The  holder  also  contains  a  vent  pipe,  which  consists  of  a 
tube  depending  from  the  crown,  closed  at  its  b.ase  by  a 
ball  valve,  the  latter  dropping  and  opening  the  valve  when 
the  bell  rises  too  high. — V.  H.  L. 

Acetylene    Generator.       H.    Kinsey,    G.    Challenger,    and 
J.  H.  Nott.     Fr.  Pat.  317,735,  Jan.  13,  1902. 

See  Eng.  Pat.  11,714,  1901  ;  this  Journal,  1902,  397. 

— F.  H.  L. 


Acetylene  Generator.     Landauer. 
Jan.  15.  1902. 


Fr.  Pat.  317,799, 


An  automatic  "  dip  "  generator.  The  carbide  is  held  in  a 
detachable  annular  vessel  disposed  centrally  within  the 
holder  bell,  said  vessel  having  an  orifice  at  the  bottom 
normally  closed  by  the  action  of  a  spring-controlled  valve. 
When  the  carbide  container  is  in  situ,  the  stem  of  the  valve 
is  depressed,  and  the  valve  opened  by  a  hand-operated 
screw  extending  above  the  cover  of  the  vessel.  Gas  is  made 
to  bubble  through  the  water  in  a  ring-shaped  trough  carried 
by  the  carbide-container  cage  before  it  passes  into  the 
holder  space. — F.  H.  L. 

Acetylene  Generator.     C.    Pataky.     Fr.  Pat.  317,858, 
Jan.  17,  1902. 

An  automatic  "  dipping  "  generator  in  which  the  carbide 
is  carried  on  a  coarse  grid  at  the  bottom  of  a  container 
having  the  shape  of  an  inverted  truncated  cone.  When 
the  lumps  diminish  slightly  in  size,  they  fall  through  the 
apertures  in  the  grid  on  to  another  grating  supported  by  a 
prolongation  of  the  container  cage  walls.  The  gas  rises 
into  a  narrow  annulus  round  the  cage,  and  is  compelled  to 
pass  through  a  tube  and  cock  before  entering  the  holder. 
l$y  closing  this  cock,  return  of  gas  into  the  container  during 
recharging  is  prevented.  The  water  in  the  seal  is  distinct 
from  that  used  for  decomposition. — F.  H.  L. 
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Acetylene  Generator.     T.  Allaire.     Fr.  Pat.  317,886, 
Jan.  18,  1902. 

An  automatic  water-to-carbide  apparatus  in  which  the 
water  .supply  is  governed  b^'  the  bell  movements.  The 
water  store  is  an  annular  tank  surrounding  the  upper  part 
of  the  holder  tank  ;  and  as  the  bell  descends,  it  operates  a 
lever  which  opens  a  spring-closed  valve  in  the  leading  pipe. 
The  carbide  containers  are  a  pair  of  iiorizontal  cylinders 
lying  inside  the  main  casing  near  the  bottom,  each  holding 
a  number  of  carbide  bo.\es  into  which  the  water  flows  in 
succession.  When  the  carbide  in  the  first  vessel  is  com- 
pletely decomposed  and  it  is  full  of  w'ater,  the  liquid  enters 
the  second  vessel. — i".  H.  L. 

Acetylene  Generator.     D.  Marehand.     Fr.  Pat.  317,939, 
.Jan.  21,  1902. 

An  automatic  carbide-feed  apparatus  of  the  central  hopper 
type,  the  hopper  being  carried  by  the  rising  holder  bell. 
The  mouth  of  the  hopper  is  closed  by  a  cylindrical  plunger 
attached  to  a  vertical  rod,  the  bottom  of  the  latter  striking 
against  a  fixed  distributing  plate  (and  so  opening  the  feed 
oritiee)  when  the  bell  descends.  The  upper  end  of  the 
hopper  is  joined  to  a  second  storage  vessel,  closed  at  its  top 
with  a  screw  cap,  and  at  its  base  with  a  cock  ;  by  this 
means  carbide  can  be  introduced  into  the  main  hopper 
without  permitting  the  escape  of  gas.  A  prop  is  fitted  at 
the  side  of  the  apparatus  to  hold  the  bell  up  when  a  further 
evolution  of  acetylene  is  to  be  avoided.  The  water  seal  is 
separate  from  the  water  of  decomposition. — F.  H.  L. 

Lamp  ;  Incandescence  Spirit  .     H.  Wollheim  and 

P.  Baumert.     Fr.  Pat.  317,603,  Jan.  7,  1902. 

An  incandescence  spirit  lamp  in  which  the  mantle  is  raised 
to  incandescence  by  the  direct  action  of  the  flame  of  the 
wick,  without  preliminary  vaporisation  of  the  alcohol.  The 
hollow  lamp-base,  up  which  all  the  air  required  for  com- 
bustion is  drawn,  extends  upwards  so  as  to  form  an  outer 
casing  for  the  spirit  reservoir  and  tor  the  wick  tubes,  and 
terminates  in  an  open-mouthed  burner.  The  strong  current 
of  air  produced  flows  round  the  reservoir,  the  inner  and 
outer  wick  tubes,  and  the  burner,  keeping  them  cool.  The 
mantle  extends  down  into  the  burner,  so  as  to  be  in  as 
direct  contact  with  the  flame  as  possible. — H.  B. 

Lamp  ;  Incandescence  Spirit .     Boivin.     Fr.  Pat. 

318,020,  .Jan.  23,  1902. 

A  VAPORISER  for  a  spirit  lamp,  consisting  of  two  vertical, 
concentric  tubes,  which  fit  one  another  tightly.  The 
inner  tube,  which  encloses  the  lamp  wick,  has  flutiugs  in 
its  wall,  which  are  alternately  long  and  short,  and  extend 
'downwards  from  the  top  of  the  tube,  the  short  flutings 
beiug  perforated.  The  outer  tube  is  smooth,  is  closed  at 
the  top  by  a  dome-shaped  chamber,  and  has  a  circular  per- 
forated enlargement  near  its  lower  end,  on  a  level  with  the 
lower  ends  of  ttie  long  flutings  of  the  inner  tube.  The 
vapour  distilling  from  the  wick  passes  through  the  per- 
forations in  the  short  flutings,  .and  flows  up  into  the  dome- 
shaped  chamber;  it  then  passes  down  the  loug  flutings, 
and  issues  through  the  perforations  in  the  circular 
enlargement  into  a  conical  mixing  tube  which  surrounds 
the  vaporiser. — H.  15. 

Lamp ;  Incandescence  Spirit .     Farkas.     Fr.  Pat. 

318,136,  Jan.  27,  1903. 

A  ciuctJLAR  wick  is  bound  nmnd  a  perforated  disc  or 
cylinder  of  wire  gauze,  which  is  mounted  centrally  within 
the  burner  on  a  vertical  rod  capable  of  adjustment  by 
means  of  a  rack  and  pinion.  The  upper  part  of  the  wick 
is  closely  woven,  hut  the  depending  parts,  which  extend 
downwards  into  the  alcohol  reservoir,  are  of  such  loose 
texture  that  the  currents  of  air,  entering  through  perfora- 
tions in  the  buruer  casing,  ijiay  pass  freely  through  and 
flow  centrally  up  to  the  perforated  disc,  becoming  carbu- 
retted  on  the  way.  The  wick  is  surrounded  by  a  conical 
casing,  and  a  flame-spreader  is  fixed,  above  the  top  of  the 
wick,  to  an  extension  of  the  central  vertical  rod.  On 
lowering  the  rod,  the  Bunsen  flame  which  burns  at  the  top 
of  the  wick  is  extinguished  by  the  flame-spreader  coming 
in  contact  with  the  top  of  the  conical  casing. — H.  B. 


III.-DESTRUCTIVE  DISTILLATION 
TAR  PRODUCTS.  PETROLEUM. 

E.VGLisu  Patents. 

Bituminous  and  vther  Compounds,  and  Articles  made  there- 
from;   Apparatus    for   and   Method     of    Treating   and 

Working  .      W.    Torkington.      From    H.    Knight 

Eng.  Pat.  11,03.5,  May  14,  1902. 

See  under  IX^page  1397. 

Furnaces  for  Healing  Asphalt  jnd  other  Material. 
A.  Montupet,  Bel-.\ir,  Paris.  Eng.  I'at.  15,528,  July  U 
1902.  ' 

The  heating  vessel  is  a  rotary  cylinder,  the  inner  cvlindrical 
surface  of  which  is  provided  with  recesses  (for  iucreasiDg 
the  heating  surface),  forming  toothed  internal  projections 
which  constitute  ledges  and  agitating  devices  for  the! 
material  treated.  There  are  also  a  draw-ofif  tube  for  the' 
waste  gases,  scrapers  for  the  external  surface  of  the  vessel, 
a  discharge  aperture,  aud  the  whole  is  mounted  in 
structure  forming  a  combined  fire-grate  and  flue. — C.  S. 


IV.-COLOURING  MATTERS  AND 
DYESTUFFS. 

\  .V-Dinilronaphlhalene ;   Sulphotiation  of . 

O.  Eckstein.      Ber.,    1902,  35,   [16],  3403—3404. 

The  1 .4'- and  the  1 .1'-diuitronapbthalenes  behave  differ- 
ently towards  fuming  sulphuric  acid  (20  per  cent.  SO3)  at 
a  temperature  not  exceeding  140°  C  The  former  is  not 
attacked,  whilst  the  latter,  when  heated  with  4|  times  its 
weight  of  fuming  acid,  is  converted  into  1 .  l'.3-dinitro- 
naphthalenesulphonic  acid  identical  with  that  obtained  by 
Cleve  and  Hellstrom  by  nitrating  1 .3'-nitronaphihalene- 
sulphonic  acid  or  its  chloride.  The  method  may  be 
employed  for  obtaining  pure  1 .4'-dinitroDaphthaIene  from 
a  mixture  containing  a  small  quantity  of  the  peri  compound. 

— T.  A.  L. 
Aura  mine ;     Action    of   Dimelhylsulphate     on      MichUr'i 

Ketone  and  .     O.  Zohlen.     J.   prakt.   Chem.,  1902, 

66,  [20],  ,387—400. 

Equimolecular  proportions  of  dimethylsulphate  and 
auramine  base  combine  in  ethereal  solution,  giving  a  58  per 
cent,  yield  of  methylauramine  mcthylsulphate.  The  pro- 
duct crystallises  Irom  alcohol  in  golden-yellow  plates 
melting  at  225°  C,  whilst  the  aqueous  solution,  on  standing 
or  boiling,  deposits  .Michltr's  ketone.  A  number  of  salts 
have  been  prepared,  aud,  on  treatment  of  the  mcthylsul- 
phate with  ammonia  at  the  ordinary  temperature,  a  67'.5 
per  cent,  yield  of  methylauramine  base  melting  at  133°  C. 
is  obtained.  Tetramethyldiauiinobenzophenone  condenses 
with  two  molecular  proportions  of  dimethvlsulphate  when 
warmed  together  without  any  diluent,  giving  hexaniethyl- 
diamiuobenzophenone  dimethylsulphate.  The  substance 
crystallises  in  white  plates  melting  at  187'  C,  aud  gives 
other  salts.  Methylauramine  is  further  characterised  by 
its  property  of  forming  polyiodides.  When  acted  on  by 
iodine  in  alcoholic  solution,  the  alkyl  radicle  is  replaced  by 
iodine,  and  a  further  quantity  attaclies  itself.  This  latter 
can  be  titrated  with  ihiosulphate.  Increasing  amounts  of 
iodine  augment  the  solubility  in  alcohol,  but  lower  the 
melting  point.  The  products  show,  in  most  cases,  di- 
chroism  and  a  bronzy  appearance.  They  give  iodide  of 
nitrogen  with  ammonia,  are  insoluble  in  water  and  ether  , 
and  .soluble,  with  a  brown  colour,  iu  alcohol  and  glacini  1 
acetic  acid. — T.  A.  L. 

Azo  Dyestuffs ;  Some ,  arid  the  Limits  of  the  Formation 

of  Uiazoamino    (Compounds.     St.    Niementow.Hki.     Anz. 

Akad.    Wiss.     Krakau,  1902,   413—419.     Chem.  Centr., 

1902,  2,  [15],  937—939. 

The   author   has   examined   the  behaviour  of  a   series  of 

primary  aromatic  amines  with  nitrous  acid,  with  a  view  of 

determining  the  amount  of  acid    iu    presence  of  which  th» 
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formation  of  diazoamino  compounds  is  prevented,  and  also 
the  influence  on  the  reaction  of  the  nature  and  position  of 
substituting  groups  other  than  the  amino  group  present  in 
the  benzene  nucleus  of  the  amine.  The  results  show,  on 
the  whole,  that  diazoamino  compounds  are  most  easily 
formed  from  those  amines  the  hasicity  of  which  is  reduced 
by  the  presence  of  Cl,  'SO.,.  CN,  &c.,  whereas  diazoamino 
compounds,  under  otherwise  similar  conditions  as  to  reaction, 
are  only  formed  in  comparatively  small  quantities  from  the 
three  toluidines,  jn-xylidine,  the  amino-phenols,  and  the 
amino-benzoic  acids;  the  two  naphthylamines  occupy  an 
ntermediate  positioi  with  regard  to  the  capacity  of  forming 
diazoamino  compounds.  In  the  course  of  the  investigation 
a  new  series  of  azo  dyestuifs  and  various  new  diazoamino 
compounds  were  prepared. 
•Z2.'2'  Dichlordiazoaminohenzene,  C1C6H4.'N[.-,.\H.C6H^CI, 

I  goldeu-yellow  needles   or  compact  crystals,  which  soften  at 
fiO"  C.  and  melt  at  90°  C,  and  are  easily  soluble  in  organic 

I  Mlvents. 

O-Diazoaminobenzoic  acid — 

\  COOH.QH^.Nj.NH.CjH^COOH, 

I  Imall  brownish  yellow  pl.ates  melting  at  123°  C,  easily 
I  saiuble  in  organic  solvents,  insoluble  in  water,  soluble  in 
I  ^fflxmonia  and  alkalis. 

01-  Toluene-azo-R-naphthol,CB^ .  CjH, .  X, .  C,„H(,OH,  light- 
1  red  needles  melting  at  141°  C.,  soluble  in  organic  sol- 
Tents,  slightly  soluble  in  alkalis,  dissolves  in  concentrated 
IsDlphuric  acid  to  a  violet-red  solution. 

as-m-Xylene-nzo-^-naphthol,  (ClLO-jCsHj.  No.CioHjOH, 
I  Ted  needles  melting  at  lt)6'  C,  soluble  in  alcohol  and  ether, 
I  insoluble  in  water,  alkalis,  and  dilute  acids,  dissolves  in 
I  concentrated  sulphuric  acid  to  a  dark  cherry-red  solution. 

a  -  Niiph  thol  -azo-$-  naphthol.  HO .  CioHj .  N., .  CjoHjOH, 
I  violet-red  rods,  melting  at  228° — 229^  0.,  slightly  soluble  in 
I  alcohol,  insoluble  in  water,  alkalis,  and  dilute  acids,  dissolves 
in  strong  sulphuric  acid  to  a  violet  solution. 

o-Chlorobenzene-azo-P-naplilhol,  ClCjH^ .  X., .  CioHjOH, 
[led  rods  melting  at  163°  C,  soluble  in  organic  solvents, 
]  insoluble  in  water,  alkalis,  and  dilute  acids. 

m-Chlorobenzene-azo-$-naphthol,  red  laminx  melting  at 
158»  C. 

o-Hijdroxyben:ene-azo-Sinaphthol — 

HO.C6H4.N2.C,oH60H, 

|.dark-vinlet  crj-stals  (from  acetic  ester)  melting  at  193°  C, 
I  soluble  in  organic  solvents,  dissolves  in  dilute  alkalis  to  a 
1  rnby,  and  in  strong  sulphuric  acid  to  a  violetsolution. 

p-Hydro.Tijbemene-azo-^-naphlhot,  small  "  Indian  red  " 
I  Crystals  melting  at  194°  C,  soluble  in  the  same  media  as  the 
lortho  compound. 

P-Xaphthol-o-a:obenzo!c  acid,HO .  CioHg .  N., .  QH^COOH, 
llrick-red  needles  melting  at  26S°  C,  soluble  in  alcohol, 
I  slightly  soluble  in  alkalis,  dissolves  in  strong  sulphuric  acid 
I  to  a  violet-red  solution. 

B-Naphtliol-m-azobenzoic  acid,  light-red  needles  melting 
I  at  243°  C,  behives  like  the  onho  compound. 

P-Naphtholpazobe»zoic  acid,  red  needles  melting  at 
|-30r  C.  with  decomposition,  slightly  soluble  in  most  organic 
liolvents,  dissolves  in  alkalis  to  a  red,  and  in  strong  sulphuric 
[acid  to  an  intense  cherry -red  solution. 

P-yaphfhol-m-azobeinonilrile,  HO .  CioHj .  X„ .  CsH^jCN, 
I  short  blood-red  rods,  m.  pt.  236°  C.,  slightly  soluble  in  organic 
[solvents  and  in  dilute  alkalis,  soluble  in  strong  sulphuric 
I  acid  with  dark  cherry-red  colour.  4-Amino-2.3'-dichlorazo- 
jbenzene,  CICsHj.Xj.CsHjCICN'Ho),   golden-yellow  needles 

.  pt.  127°  C,  easily  soluble  in  organic  solvents.  4-Acet- 
ianiino-2.3'-dichlorazobenzene,  yellowish-brown  indistinctly 
[crystalline  mass  (from  dilute  alcohol)  meltinz  at  about 
]  165°  C,  insoluble  in  water,  easily  soluble  in  organic  .solvent.'. 

2.3'-Dichlora:o-benz'.ne-i-azo-8-»aphtliol  — 
ClCsH^ .  Nj.  CsHjClNj .  C,oH,.,OH, 

[scarlet  microscopic  crystals,  m.  pt.  226°  C,  slightly  soluble 
[in  organic  solvents,  soluble  in  strong  sulphuric  acid  with 
[  Wuish-grteu  colour. 


i-Amino-Z .  2'-dichlorazo'ie!izene — 

ClQH^.Nj.C.HjCKXHj)  (?), 

yellow  needles,  m.  pt.  1 1 3°  C.  easily  soluble  in  organic 
solvents  ;  diazotised  and  coupled  with  3-naphthol  gives  a 
dark  red  azo  dyestuff,  melting  at  226°  C. — -A.  S. 

Azo  Dyestuffs;  Dynamical  Investigations  on  the  Forma- 
tion   of .     H.    Goldschmidt   and   H.   Keller.     Ber., 

1902  35,  [16],  3534—3.549.  (See  this  Journal,  1900, 
431.) 

In  this  concluding  communication  the  authors  have  investi- 
gated the  effect  of  the  chemical  nature  of  the  components  in 
certain  cases,  diazo  compound  aud  tertiary  amine,  on  the 
rate  of  reaction.  No  appreciable  differance  in  the  rate  is 
observable  by  substituting  m- for  pdiazobenzene  sulphonic 
acid.  Employing  different  tertiary  amines  it  is  found  that 
the  replacement  of  methyl  by  etiiyl  retards  the  rate,  whilst 
the  introduction  of  propyl  increases  it,  and  the  same  is  also 
the  case  with  dimelhyl-/n-chloraniline.  It  has  already  been 
shown  that  the  rate  depends  upon  the  product  of  two  factors : 
the  true  velocity  of  the  colour  formation  and  the  hydrolytic 
coDstant  of  the  base,  and  comparisons  of  these  values  for 
the  various  compounds  examined  are  given. — T.  A.  L. 

English  Patexts. 

Indoxyl  [Indigo  ■Dyestuffs:']  ;  Manufacture  of  —.  O. 
Imr.iy.  From  The  Farbwerke  vorm.  .VIeister,  Lucius 
und  Briining,  Hochst  a/M.  Eng.  Pat.  26,0.i8,  Dec.  20, 
19U1. 

See  Fr.  Pat.  317,082;  this  .Tournal,  190Z,  967.— T.  A.  L. 

F/arnpurpurine    [^Anthracene     Dyestuffs]  ;    Manufacture 

of .     W.  L.  Wise.     From  M.  Iljinski,  Krefeld,  and 

R.  Wedekind  and  Co.,  Uerdingen  a/Rhein.  Eng.  Pat. 
20,201,  Oct.  9,  1901. 

See  Fr.  Pat.  314,914;  this  Jcmrnal,  1902,  402.— T.  A.  L. 

Colouring  Matter  of  the  Anthracene  Scries  ;  Manufacture 

of .     J.    Y.   Johnson.     From   The  Badische  Anilin 

und  Soda  Fabrik,  Ludwigshafen.  Eng.  Pat.  22,762, 
Xov.  11,  1901.  (Supplementarv  to  Eng.  Pat.  3239  of 
1901.) 

See  Fr.  Pat.  309,503  (sappl.)  ;  this  Journal,  1902,  249  and 

911.— T.  A.  L. 

Colouring  Matter  [Sulphide  Djestuffs]  containing  Sul- 
phur;  Manufacture  of  IVew  Substantive  ,  and  Ma- 
terial for  Use  therein.  J.  Y.  Johnson.  1  rom  The  Badische 
Anilin  und  Soda  Fabrik,  Ludwigshafen.  Eng.  Pat.  25,697, 
Dec.  16,  1901. 

The  patentees  prepare  dinitrodihydroxydiphenylamine  by 
condensing  3.4.6-  chlorodinitrophenol  with  p-aminophenol, 
the  former  compound  being  obtained  by  the  action  of  alkalis 
on  1 .3.4.6  -  dinitrodichlorobenzene.  By  reacting  with 
sulphur  and  sodium  sulphide  on  the  dinitrodihydroxy- 
diphenylamine so  formed,  a  dyestuff  is  obtained  which  gives 
black  shades  on  cotton,  fast  to  washing,  fulling  and  light. 

— T.  A.  L. 

Sulphur  Di/estuff  [Sulphide  Dyestuffs].  T.  R.  Shillito. 
From  J."  R.  Geigy  and  Co.,  Basle.  Eng.  Pat.  26,44S, 
Dec.  27,  1901.  (Supplementary  to  Eng.  Put.  12,578  of 
1901;  this  Journal,  1902,471.) 

See  Fr.  Pat.  310,809  (suppl.)  ;  this  Journal,  1902,967. 

— T.  A.  L. 

Anthracene  Series;  Manufacture  of  Derivatives  of . 

H.  E.  Newton.  From  The  Farbenfabr.  vorm.  F.  Bayer 
and  Co.,  Elberfeld.     Eng.  Pat.  22,838,  Nov.  12,  1901. 

See  Fr.  Pat.  316,416  (suppl.)  ;  this  Journal,  1902,  701. 

— T.  A.  L. 

French  Patents. 

Indigo  in  Lumps.     Badische  Anilm  und  Soda  Fabrik. 
Fr.  Pat.  317,926,  Jan.  20,  1902. 

See  Eng.  Pat.  1789  of  19U2  ;  this  Journal,  1902,  1072. 

— T.  A.  L. 
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Anthranilic  Acid    [Indigo   Dyestuffs]  ;    Mannfaclure   of 

.     Cie.  Par.  de  Coul.  d'Aniliue.     Fr.  Tat.   318,050, 

Jar.  24,  1902. 

Htdeoxti.ajiine  or  its  carbonate  combines  with  phthalic 
anhydride  to  form  phthalbydroxTlamic  acid — 

HOjC.CeH^.CG.NHOH. 

This  product,  on  boiling  with  an  aqueous  solution  of  caustic 
soda,  is  converted  into  anthranilic  acid,  which  can  be 
separated  in  the  usual  manner. — T.  A.  L. 

Black   Substantive    Dyestuffs     [Sulphide   Dyestvffs'}  for 

Colt  oil ;    Mamifactvre  of .       Badische  Anilin    und 

Soda  Fabrik.     Fr.  Pat.  293,138,  Jan.  6,  1902   (Supple- 
ment). 

See  Eng.  Pat.  2E,650  of  190!  ;  this  Journal,  1902, 1327. 

— T.  A.  L. 

Azo  Dyestuffs  caipahle  of  being  Chromed    on   the  Fibre ; 

Maiiufaeiure  of .    Badische  Anilin  und  Soda  Fabrik. 

Fr.  Pat.  313,671,  Jan.  24,  1902  (.Supplement). 

AccouWKG  to  Fr.  Pat.  313,671  (this  Journal,  1902,  169) 
the  tetrazo  compound  of  the  1.3.2. 5-diaminochlombenzene 
sulphonic  acid,  when  treated  with  carbonate  or  acetate  of 
soda,  yields  a  derivative  of  jn-diamiDophenol  sulphonic  acid, 
the  chlorine  being  replaced  by  hydroxyl.  The  patentees 
now  find  that  the  1 .3.4..'i-diaminochlorobenzoue  sulphonic 
acid  and  the  1.3.2,5-  and  1 .3.4.5-diaminochlorobenzjl 
sulphonic  acids  behave  in  a  similar  manner.  The  first- 
mentioned  is  obtained  by  reducing  the  corresponding  dinitro 
compound  described  in  Fr.  Pat.  298,201,  whilst  the  two 
latter  are  formed  by  reducing  the  dinitro  derivatives  of  the 
p-  or  o-chlorobenzyl  sulphonic  acids,  or  a  mixture  of  the 
two.  Such  a  mi.xture  is  obtained  by  chlorinating  tolui'ce 
and  treating  the  resulting  o-  and  ;)-chlorobenzyl  chlorides 
with  alkali  sulphites.  The  action  of  nitrosulphuric  acid 
yields  the  dinitro  compound,  which,  on  reduction  with  iron 
and  acetic  acid,  is  converted  into  the  diamino  compound. 
This,  after  tetrazotising,  is  made  alkaline  with  sodium 
carbonate,  and  combined  with  two  molecular  proportions 
of  the  same  or  different  dyestuff  components.  With  fi- 
naphthol  and  the  1 .3.4.5-diaminochlorobenzene  sulphonic 
acid,  a  brownish-red  dyestuff  is  produced,  \\hich  becomes 
black  on  chromin;.'.— T.  A.  L. 

Black    Cottoti  Dyestuff  [Sulphide  Dyestuffs'].     Badische 
Anilin  und  SodaFabrik.    Fr.  Pat.  317,624',  Jan.  8,  1902. 

See  Ene.  Pat.  25,697  of  1901,  under  preceding  Eng.  Pats. 

— T.  A.  L. 

Blue   Dyestuffs    [Avthracene   Dt/estuffs'}  ;     Manufacture 

of .     Cie.  Par.  de  Coul.  d' Aniline.    Fr.  Pat.  317,734, 

Jan.  13,  1902. 

The  tetraminoanthraquinones  of  Fr.  Pat.  309.772  (this 
Journal,  1902,  44.  See  al.^o  Eng.  Pat.  7541  of  1901  ;  this 
Journal,  1902,  471),  when  treated  with  formaldehyde  and 
sulphurous  ac-'d,  are  converted  into  sulphonic  acids,  which 
dye  fast  blue  shades  on  wool  from  an  acid  bath. — T.  A.  L. 

Dyestuffs  of  the  Phthalein  Series  [Pyrone  Dyestuffs]. 
Soc.  Anon.  Fabr.  baloise  de  Prod.  Cbim.  Fr.  Pat. 
317,891,  Jan.  18,  1902. 

See  Enp.  Pat.  26,602  of  1901 ;  this  Journal,  1902,  338. 

— T.  A.  L. 

Brown  Sul/ihide  Dyestuffs  from  Nitrosotolylene  Diamine. 
Manuf.  Lyon,  de' Mat.  Col.  Fr.  Pat.  317,936,  Jan.  20, 
1902. 

A  BROWN  dyestuff  for  unmordanted  cotton,  similar  in  shade 
to  Uismarck  iir<.wn  is  obtained  by  fusing  with  polysulphides 
the  niiroso-m-tolyleuediamine  of  Ger.  Pat.  123,375,  with  or 
without  the  presence  of  organic  acids,  at  a  temperatui-e  of 
about  200"  C— T.  A.  L. 


United  States  Patents. 

Dark    [Black]    Sulphur   Dye    [Sulphide  Dyestuffs],  and 
Method  of  Making    Same.     E.    Cuhnann,    Assignor   to 
Schoellkopf,   Hartford,  and  Hanna  Co.,   Buffalo,  XY 
U.S.A.     U.S.  Pat.  711,038,  Oct.  14,  1902. 

The  action  of  sulphur  and  an  alkali  sulphide  on  dinitro- 
siilicylicacidjby  fusion  or  in  aqueous  solution,  gives  a  bluish- 
black  substance,  which  dyes  cotlon  deep  black  shades  from 
a  bath  containing  an  alkali  sulphide. — T.  A.  L. 

Polyuminoanthraquinone  Sulpho-Acid  [Anthracene  Dye- 
stuffs]  ,  and  Process  of  Making  Same.  E.  Hepp,  Frank- 
fort, Assignor  to  Farbwerke  vorm.  Jleister,  Lucius  und 
Biiining,  Hochst  a/M.  U.S.  Pat.  711,310,  Oct.  14, 
1902. 

Pure  blue  dyestuffs  for  unmordanted  wool   from  au  acid 
bath,  fast  to  light,  are  obtained  by  treating  acidyl  (preferably 
oxalyl)  derivatives  of  a- aminoauthraquinones  (or   the  1.4'- 
or  1 . 1'-diaminoantbraquinoues)  with  nitric  acid,  hydrolysing  ' 
the    acidyl    compounds,   treating    the     nitroaminoanthra- 1 
quinones  with  reducing  agents,  and  finally  sulphonating  i 
the   polyaminoanthraquinones  thus   produced.      The  new  ' 
dyestuff  sulphonic   acid  specially  claimed   is  that  in  which  i 
the  amino  groups  have  the   positions  1 .1'. 4. 4'.     The  prO' 
duct,  in  the  form  of  its  alkali  salts,  is  a  dark  blue  powder,  ,| 
soluble  in  water  with  a  blue  colour,  which  becomes  red  on 
adding   strong  hydrochloric  acid,  the   free  sulphonic  acid 
separating  as   a  bluish-violet   precipitate.     (See  Eng.  Pat, 
7541  of  1901  ;  this  Journal,  1902,  471.)-T.  A.  L. 

V.-PKEPARING,  BLEACHINa,  DYEIM.?I| 
PKINTma   AND    FINISHING    TEXTILES. 
YAENS,  AND  FIBRES. 


Silks;  Origin  of  the  Natural  Coloration  of  the  — 
Lepidoptera.  D.  Levrat  and  A.  Conte.  Comptes  Rei 
135,  [17],  700-702. 
Since  Alessandrini  and  others  showed  that  colouring  matters 
contained  in  the  intestine  of  caterpillars  could  not  reach 
the  silk,  it  has  been  generally  supposed  that  those  cater- 
pillars which  yield  coloured  silk  produce  the  colouriog 
matter  in  their  own  organism,  and  that  it  is  not  derived  ( 
from  the  leaves  on  which  they  feed.  Contrary  results  >' 
obtained  by  some  investigators  seem  to  have  been  due  to 
accidental  soiling  of  the  silk  as  it  issued  from  the  body  of 
the  caterpillar.  The  author  has  experimented  witli  artificial 
colouring  matters  (Toluylene  Red,  Methylene  Blue,  Picric 
Acid)  by  painting  with  them  the  leaves  on  which  the  cater- 
pillars {Attacus  Orizaba,  giving  a  white  silk,  and  two 
varieties  of  Bombyx  Mori  giving,  one  a  white,  the  other  a 
yellow  silk)  were  fed,  and  taking  effectual  precautions  to 
avoid  soiling  the  silk.  The  results  with  Attacus  show 
that  Toluylene  Ked  easily  passes  through  the  tissues  by 
osmosis,  and  colours  the  silk,  whilst  Met hykne  Blue  does 
so  with  greater  ditfieulty,  and  Picric  Acid  not  at  all.  A 
similar  result  was  obtained  with  both  varieties  of  Bombyx, 
though  the  coloration  of  the  silk  was  not  so  striking  as  iD 
the  case  of  Attacus.  The  author  concludes  that  the  source 
of  the  colour  of  naturally-coloured  silks  is  in  the  leaves  on 
which  the  caterpillars  feed— chlorophyll  in  the  case  of 
green  silks,  the  yellow  colouring  matter  of  the  mulberry 
leaf  in  the  case  of  yellow  silks. — J.  T.  D. 

English  Patents. 

Steaming,  Oxidising,  Drying,  or  otherwise  Treating  KorfB,m 
Fabrics,   and   the   like,  specially   applicable  for  use 

connecUon  with  Dyeing  Apparatus  ;  Machines  for ■. 

H.  H.  Lake.  London.  l>om  J.  VV.  Fries,  Winston-' 
Salem,  N.  CaroUna,  U.S.A.  Eng.  Pat.  6664,  March  18,: 
1902. 
A  COMBINATION  of  apparatus  for  dyeing,  oxidising, 
steaming,  and  drying  yarns  and  tissues  by  a  coutinuous 
process.  The  steaming  and  oxidising  chamber,  as  employed 
in  treating  yarns,  is  provided  with  large  revolving  cylinders 
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at  the  top  and  bottom,  a  steam  coil,  and  a  peg-rail  for 
guiding  the  jaru  in  a  helical  course  around  the  cylinders. 

— E.  B. 

Dyeing  and  like   Machines   in   which   the   Maleruil  to   be 
treated  is  passed  more  than   once   throuoh   the  Liquor  ; 

TaliUs  or  Scrai/s  fur  Feeding .    J.  .Shaw,  Bradforil. 

Ens;.  Fat.  20,330,  Oct.  II,  1902. 

The  claim  is  for"  the  combination  with  a  machine  for  treat- 
ing fabrics,  in  which  the  treatment  consists  in  repeatedly 
passing  them  through  the  machine,  of  a  rotatable  table." 

—E.  15. 

Yarn  ;    Treatment  or  Finishing  of .     J.  FT.  Ashwell, 

Nottingham.     Eng.  Pat.  19",912,  Oot.  .'),  1901. 

Yarns  composed  of  vegetable  fibres  and  preferably  in  an 
unbleached  state,  after  being  moistened  with  w.ater,  are 
steeped  in  a  bath  of  caustic  soda  at  30°— 60'  Tw.  The 
excess  of  alkali  is  removed,  and  the  yarns  are  then  exposed 
in  a  closed  chamber  to  carbon  bisulphide  at  a  temperature 
of  about  90° — 120°  F.     They  are  next   dried  with  hot  air,   i 

land    the   cellulose   compound    formed  is  reconverted    into 

feellulose  by  boilinff  with  a  saturated   solution  of  common 

"salt  or  sodium  sulphate. 
•  Cotton  yarns  thus  treated  are  said   to  be  stronsrer,  finer, 

I  ^d  more  glossy  than  the  same  yarns  untreated. — E.  li. 


United  States  Patents. 


s 

Tilaments  from  Cellulose  Solutions  ;   Manufacture  of  . 

E.  Tliiele,  Barmen,  Germany.  U.S.  Pat."  710,819,  Oct.  7, 
1902. 

For  the  production  of  fine  filaments  from  solutions  of 
I  cellulose    issuing    from    orifices    of    comparatively    large 

diameter,  the  principle  is  applied  of  reducing  the  diameter 
1  of  the  filaments  by  rapidly  drawing  them  away  from  the 
t  mouth  of  the  orifice  belbre  they  are  fully  dehydrated.     To 

obtain  the  requisite  plasticity  of  the  cellulose  threads,  the 
I  urifice  is  caused  to  discharge  directly  into  a  bath  of  feeble 
I  precipitating   power,  and  when  the  filaments  are  sufficiently 

reduced  in  size,  they  are  fully  dehydrated  by  passing  into 

a  solution  of  greater  power. — J.  F.  B. 

Solid  Alkali  Hydrosulphites,  and  Process  of  Making 
Same.  M.  Bazlen,  Assignor  to  The  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen,  Germany.  U.S.  Pat.  711,377, 
Oct.  14,  1902. 

I  Solution  of  an  alkali  hydrosulphite,  obtained  as  described 
in  U.S.  Pat.  092,760  of  1902  (this  Journal,  1902,  346),  is 
heated  in  a  closed  vessel  to  50° — 60°  C,  and  a  stated 
proportion  of  sodium  chloride  is  added.  The  solid  alkali 
hydrosulphite  that  separates  after  cooling  is  collected  and 
dried,  and  is  stated    lo   be  substantially  permanent   under 

I  ordinary  conditions  for  a  reasonable  length  of  time.  A 
crystalline  form   of  the  sodium  salt  (Na-jSjOj  +  2HjO)  is 

I  also  claimed. — E.  S. 

Dyeing  [^and  Bleaching']  •  Apparatus  for .     K.  Weiss, 

Kingersheim,  Germany.     U.S.  Pat.  704,283,  July  8, 1902 

I  A   cOMiiiNATioN"   of  a  closed  boiler  to  contain  the  textile 

I  materials  to  be  dyed,  a  closed  compensating  vessel  situated 

above  the  boiler,  a  pipe  connecting  the  top  of  the  boiler  with 

the  bottom  of  the  compensating  vessel,  means  for  causing 

the  liquor  employed  to  flow  from  the  bottom  of  the  latter  to 

I  the   top  of  the  former  vessel,  and  means  for  heating  the 

[liquor.     The  materials  are  packed  into  baskets   of  different 

I  diameters,  which  are  placed  one  above  another  in  the  boiler, 

ktheir  bottoms  restmg  upon    ledges  in  the  latter,  and  their 

I  sides   being   formed    of    outwardly   curved   springs.      The 

[apparatus,   it    is   stated,   is   employed    with     advantage    in 

I  bleaching  textile  materials,  and  in    dyeing   these  in  neutral 

land  alkaline  baths  at  temperatures  of  from  120°  to  140°  C. 

-E.  B. 

\ Dyeing  with    Indigo;   Process  of  .     F.   Peferhauser, 

Assignor  lo  The  Farbwerke  vormals  Meister,  Lucius  und 
Briining,  Hochst  a/Main,  Germany.  U.S.  Pat.  710,800, 
Oct.  7,  1902. 

ISee  Eng.  Pat.  "S29  of  1900  ;  this  .fournal,  1901,  472. 

— E.  B. 


Colouring    Yarns    [/or    Tapctry    and    Vclrel   Carpets^  ; 

Apparatus  for  .      A.   Fornander,   Assignor   to   tlie 

Carpet  Yarn  Printing  Co.,  New  York.     U.S.  Pat.  70.5,334, 
July  22,  1902. 

I.v  an  apparatus  for  printing  yarns,  in  which  the  printing 
colour  is  applied  hy  means  of  a  travellin;,'  disc  and  colour- 
spreading  devices,  mechanism  is  provided  for  holding  in  an 
elevated  position  a  colour-spreading  device  which  follows 
the  disc  and  a  lowering  one  which  precedes  the  disc  during 
the  printing  operations,  the  disc  and  colour-spreading  devices 
being  mounted  on  the  same  carriaije. — E.  B. 

Oiling  Fibres  ;  Composition  for .  C.  Sella,  Biel'.a,  Italy. 

U  .S.  Pat.  704,939,  July  1,5,  1902. 
8ef.  Eng.  Pat.  7491  of  1901  ;  this  Journal,  1902,  704. 

— E.  B. 

VI.-COLOURING  WOOD,  PAPER, 
LEATHER,  Etc. 

English  Patent. 
Staining    Wood    [_in  Pattern].     J.   Pfister,  \'ienna.     Eng. 
Pat.  14,68.5,  July  1,  1902.  (See  U.S.  Pat.  708,069  of  1902; 
this  Journal,  1902,  1231.) 

In  addition  to  the  method  already  described,  several 
alternative  methods  of  confining  the  iiction  of  the  dye 
liquors  employed  to  the  parts  which  it  is  desired  to  colour, 
are  claimed ;  thus,  a  coating  of,  for  instance,  rosin  and 
tallow  may,  to  this  end,  be  applied  to  those  portions  of 
the  inlet  end-surface  of  the  timber  from  which  the  dye 
liquors  are  to  be  excluded ;  or,  again,  a  stencil  may  be 
employed  of  such  a  nature  as  to  form  on  the  inlet  surface  of 
the  wood,  separate  chambers  into  which  various  dye  liquors 
may  be  simultaneously  introduced. — E.  B. 


YII.-ACIDS,  ALKALIS.  AND  SALTS. 

Sulphuric  Acid  Mamifarture ;  Laws  of  Chemical  Equili- 
brium  and  Velocity   of  Reaction,  and  their  Application 

to  the .     J.  Erode.     Zeits.  angew.  Chem.,  15    1421 

1081—1089.  ■ 

Thk  author  gives  an  elementary  exposition  of  the  laws  of 
chemical  dynamics  as  applied  to  homogeneous  svstems.and 
then  proceeds  to  discuss  tbe  application  of  theselaws  to  the 
contact  process  of  sulphuric  acid  manufacture. 

Many  of  the  dilficulties  experienced  at  fiist  in  the  working, 
on  the  large  scale,  of  this  process  were  due  to  incomplete 
knowledge  of  the  laws  of  equilibrium  and  reaction-velocity. 
Yet  not  until  after  the  publication  of  Knietsch's  paper  (this 
Journal,  1902,  172,  343)  was  the  applicaliility  of  these  Jaws 
to  the  process  shown  from  the  physico-chemical  side.  The 
action  of  sulphur  dioxide  on  oxygen  is  at  the  ordinary 
temperature  indefinitely  slow ;  no  catalyst  has  been  found 
which  will  increase  the  reaction-velocity  appreciably  below 
200°  C,  and  even  between  400°  and  .500^  C.,']ilatinum  is  the 
only  substance  which  induces  suflicient  speed  of  reaction  to 
be  of  industrial  value.  At  higher  temperatures  certain 
oxides  are  effective,  and  though  the  mode  of  action  of  any  of 
these  catalysts  is  not  definitely  known,  yet  in  all  probability 
the  small  amounts  of  impurity  which  are  fatal  to  the 
catalytic  power  of  platinum  would  not  sensibly  affect  that 
of  the  oxides.  Above  500°  C.  the  reverse  reaction,  viz.,  dis- 
sociation of  sulphur  trioxide,  sets  in  with  sensible  velocity, 
and  at  1,000°  C.  is  practically  complete  Thus,  work  at  a 
low  temperature  (at  which  the  direct  action  would  be 
complete)  is  impracticable  because  of  the  low  speed,  and 
increase  of  the  speed  by  rise  of  temperature  is  of  limited 
application  because  of  the  change  of  the  point  of  equilibrium. 
Both  as  increasing  the  reaction-velocity  and  as  carrving 
the  reaction  farther  towards  completeness,  increase  of  SO.,- 
or  O-conceutration  and  decrease  of  SO:i-concentration  are 
desirable.  S(J2"<^c"'<^f'^"'2''0''  of  course  cannot  be  increased, 
as  the  object  is  to  convert  it  all  into  SOj,  but  O  concentra- 
tion can  be  increased.  Addition  of  air  enough  to  bring  the 
S0»  -  concentr.ition  down  to  3  per  ctnt.  would  r.iise  the 
0-concentration  to  17-5  per  cent.     Further  increase  would 
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necessitate  UQwieldly  bulks  of  air;  but  if  oxygen  were 
available  for  roasting  and  dilution,  the  figure  might  readily 
be  raised  from  17-5  to  97  or  98  ;  and  the  formula — 

K  =  ^SO, 

shows  th.at  the  ratio  of  the  amount  of  80;,  to  that  of  SO;  a 
the  point  of  equilibrium  increases  as  the  square  root  of  the 
t)-couccutration.  Reduction  of  SOj-cooceutration  is  the 
object  of  a  recent  patent  (Eng.  Pat.  2368  of  1901)  of  the 
Hochst  -works,  and  the  formula  shows  equally  what  the 
effect  of  this  must  be.  Another  factor  to  be  considered  is 
the  pressure;  as  the  formation  of  sulphur  trioxide  involves 
a  lessening  of  voiume,  it  must  be  favoured  by  increase  of 
pressure.  The  regulation  of  the  temperature  also  allows  of 
some  control  of  the  process,  and  this  is  attempted  in  recent 
Hochst  patents  (Eng.  Pat.  1385  of  1901),  in  which  the 
reaction  is  beguu,  rapidly,  at  a  high  temperature,  while 
Cgo,  "^'^  Co,  are  yet  large  and  Cgg.,  '^  small,  and  is  carried 
farther  at  a  lower  temperature.  In  this  way  a  greater 
amount  of  material  can  be  transformed  in  a  given  apparatus 
in  a  given  time,  and,  moreover,  oxide  catalysts  can  be  used 
at  the  higher  temperatures  instead  of  the  more  expensive 
platinum.  By  the  use  of  oxygen  instead  of  air,  and  by 
continued  removal  of  the  trioxide  formed,  the  whole  opera- 
tion might  be  carried  to  completion  at  a  high  temperature, 
using  only  oxide  catalysts. 

.4.ttempts  have  been  made  of  late  to  apply  the  laws  of 
mass-action  to  the  chamber  i)rocess.  As  this  is  practically 
a  complete  reaction  at  90'  C,  the  laws  of  equilibrium 
could  not  apply,  and  the  velocity  of  reaction  alone  comes 
into  consideration.  As  rise  of  temperature  increases  the 
velocity,  it  seems  surprising  that  there  should  be  an 
optimum  temperature  ;  the  cause  may  perhaps  lie  in  the 
nature  of  the  intermediate  reactions  through  which  the 
oxides  of  nitrogen  produce  their  catalytic  effect.  It  is 
nearly  certain,  from  Lunge's  researches,  that  the  process 
depends  on  the  intermediate  production  of  uitrososulphuric 
acid;  and  as  water  in  the  liquid  form  (cloud,  spniy)  is 
always  present,  no  doubt  a  system  of  two  phases  is  repre- 
sented. Liquid  water  is  needed  to  decompose  the  nitroso- 
sulphuric  acid.butas  the  temperature  rises,  the  concentration 
of  the  liquid  water  diminishes,  as  does  therefore  the  velocity 
of  the  reaction  depending  on  it.  Moreover,  this  reaction, 
with  low  liquid  water  concentration,  has  been  shown  by 
Lunge  to  be  incomplete.  Thus  the  complete  and  irreversible 
main  reaction  may  occur  with  maximum  speed  at  a  particular 
temperature,  through  its  dependence  on  the  reversible  inter- 
mediate reaction.  (See  also  this  Journal,  1902,  114,  475, 
and  1137.)— J.  T.  D. 

Atmniniiim  Chromate.     M.  Groger.     Ber.,  35,  [16], 
3420—3424. 

Excess  of  potassium  chromate  added  to  a  solution  of  alum 
produces  a  yellow  precipitate,  to  which  Fairrie  has  assigned 
the  formula  Al.P3.Cr03.7H.,0.  The  author  finds  that  the 
composition  of  this  precipitate  depends  on  the  amount  of 
potassium  chromate  added ;  with  reagents  in  the  ratio 
AI,,03 :  2CrO.-,,  no  precipitate  is  formed;  With  Al.,0;,:  SCrC)^ 
the'  precipitate  is  white,  and  consists  entirely  of  basic 
aluminium  sulphate ;  and  as  the  proportion  of  Crt.)^ 
increases  from  this  point,  -so  does  its  proportion  in  the 
precipitate,  which,  however,  always  contains  SO;,  also. 
The  author  considers  that  the  potassium  chromate  is  hydro- 
lytically  dissociated  into  bichromate  and  hydroxide, 
the  latter  of  which  reacts  on  the  alum  to  form  basic 
sulphate;  and  only  when  the  potassium  bichromate  has 
reached  a  certain  concentratiou  does  it  react  on  the 
aluminium  ?alt. 

When  .aluminium  chloride  is  substituted  for  alum,  the 
precipitate  is  darker  in  colour,  and  its  composition  is 
sensibly  uniform  whatever  be  the  excess  of  potassium 
chromate  added,  and  is  represented  by  the  formula 
2Al.,03.Cr()3.Gll20;  the  aluminium  is  completely  precipi- 
tated when  3  mols.  of  HoCrOj  have  been  added  for  each 
molecule  of  AICI3.  The  precipitate  is  slowly  decomposed 
by  washing  with  water. 


When  moist  precipitated  aluminium  hydroxide  is  added 

to  chromic  acid,  it  is  not  completely  dissolved,  and  the 
composition  of  the  solution  depends  to  some  extent  on  the 
proportions  of  the  reagents  used.  Equilibrium  is  estiiblished, 
after  a  length  of  time,  depending  on  the  physical  condition 
of  the  hydroxide,  among  the  three  substances,  base,  acid, 
and  salt,  the  point  of  balance  depending  ou  the  concentra- 
tion of  the  acid  and  on  the  temperature.  The  solution 
contains  possibly  a  mixture  of  normal  aluminium  chromate 
with  bichromate;  the  undissolved  residue  always  contains, 
besides  hydroxide,  basic  aluminium  chromate.  From  the 
solution,  excess  of  normal  potassium  chromate  precipitates 
the  aluminium  completely  as  b.asio  chromate,  2Alo03.Cr03. 
>'^o  doubt,  therefore,  when  potassium  chromate  reacts  on 
aluminium  chloride,  the  first  product  is  soluble  normal 
aluminium  chromate,  which  is  afterwards  decomposed  as 
above  bv  theexcessof  chromate  :  2AI.,(CrOj)3  + 5K.,CrO^  = 
(AL0;i);.Cr03  +  SlinCroOj.— J.  T.  D.' 

Hi/posulphilcs  \_nijdro.iulphilcs']  of  the  Meldls  of  the 
Alkalis  and  Alhaline  Earths ;  Si/ulhesis  of  the  Anhy- 
drous   .     H.  Moissan.     Comptes   Rend.,  135,  [17], 

647—654. 

Sdlphuk  dioxide  ri'.aets  on  the  hydrides  of  potassium  and 
of  sodium  at  the  ordinary  temperature  with  violence,  but  if 
the  gas  be  passed  o\-er  the  hydride  under  reduced  pressure 
or  in  admixture  with  hydrogen,  the  reaction  becomes  regular 
and  manageable.  Under  these  circumstances  a  volume  of 
hydrogen  is  evolved  equal  to  the  volume  of  sulphur  dioxide 
absorbed,  and  (he  solid  substance  produced  h:is  all  the 
properties  of  the  alkali  hyposulphite.  The  mode  of  forma- 
tion of  these  salts,  as  well  as  the  results  of  their  analysis, 
completely  confirm  Bernthseu's  formula  :  2S0.i  +  2KH  = 
K2SJO4  +  H.i.  The  hydrides  of  lithium,  calcium,  and 
strontium  behave  similarly  towards  sulphur  dioxide,  though 
with  them  complete  reaction  only  occurs  at  a  pressure 
somewhat  above  that  of  the  atmosphere,  and  at  a  slightly 
elevated  temperature.  All  the  hyposulphites  examined  are 
soluble  in  water,  and  possess  the  powerful  reducing  pro- 
perties characteristic  of  Schiitzenberger's  origiual  sodiaqt 
salt.— J.  T.  D. 

Caustic  Potash  ;  E/ecfrolt/sis  of  Molten  . 

.\I.  Lc  Blanc  and  J.  Krode. 

•See  under  XI.  A., page  1401.  » 
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English  Patents. 

Sulphjiric  Acid;  Manufacture    of  \hy  the   Contact 

Process].      E.   Wenmaekers,  Paris.     Eng.  Pat.    19,902, 
Oct.  5,  1901. 

A  CONTACT  apparatus  is  adjusted  in  a  receptacle  heated  by 
the  gases  from  a  pyrites  kiln,  taken  through  cooling  pipes, 
from  which,  at  a  temperature  not  exceeding  30"  C,  they  pass 
through  a  tower  charged  with  coke,  and  thence  to  another 
tower  fitted  \yith  baffles,  into  which  steam  is  injected  under 
pressure  ;  the  condensed  water  carries  the  impurities  with  it 
to  the  bottom  of  the  tower,  where,  before  being  discharged, 
it  is  heated  to  100'  C,  to  recover  any  dissolved  SOo.  The 
humid  gases  .are  next  passed  through  a  coke  tower  to  be 
sprayed  with  concentrated  sulphuric  acid,  aud  forced,  under 
pressure,  iuto  the  heated  contact  apparatus,  sutbcient  oxygen 
being  present  to  effect  the  combination  SO;  +  0.  The 
outlet  tube  for  the  gas  produced  by  the  combination  is 
inside  tlie  arrival  tube  of  the  SOo.  so  as  to  heat  the  latter. 
After  withdrawal  of  the  sulphuric  anhydride  formed,  the 
gases,  still  retaining  SO..,  are  returned  to  the  steaming 
column,  and  so  into  circulation  with  the  gases  from  the 
kiln.— E.  S. 
Chlorates  and  Perchlorales ;  Electrolytic  Manufacture  of 

.     P.  L.   E.  Lederlin.     Eng.   Pat.  14,386,"  June  25, 

1902. 

See  under  XI.  A.,  page  1402. 

French  Patents. 

Nitric  Acid  ;   Production  of .      W.  Ostwald.     Fr.  Pat. 

317,544,  Jan.  4,  1902. 

See  Eng.  Pat.  698  of  1902  ;  this  Journal,  1902,  548. 

— E.  S. 
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ffi/ilrosulphuroiis  Acid  or  Hydrosnlphltes  [^Ifi/posulphitesl  • 

ProtluetiuH   itf  a    Powder   capahlc    of  givint/  on 

Treatment  with  Water.  The  Societe  Anonynie  des  Plaques 
et  Papiers  Pliotographiques  A  Lumiure  et  ses  Fils.  Fr 
Pat.  317,569,  Jau.  7,  19U2. 

Zinc  powder  is   mixed  with  a  solid  acid  and   an  alkali 
bisulphite  or  the  like. — E.  S. 


Soda  Crystals  in  Blocks  ;  Producing .    Solvaj-  and  Co 

Fr.  Pat.  317,515,  Jan.  3,  1902. 
A  STKOXG  and  hot  solution  of  sodium  carbouate  is  briskly 
stirred  while  cooling,  to  obtain  a  magma  of  small  crystals 
with  a  little  mother-liquor,  which  magma  is,  while  stil!  warm 
placed  in  a  strong  mould  and  subjected  to  a  pressure  of 
several  hundred  kilos,  per  square  centimetre.  During  the 
compression,  the  mother-liquor  crystallises,  and  the  whole 
mass  forms  a  solid  block. — E.  S. 

\tfagntsium   Peroxide  with   High   Proportion  of  Oxygen; 

Preparation     of    .      Krause.      Fr.     Pat.    313,097 

Jan.  25,  1902.  ' 

lA  SATDRATED  solution  of  maguesium  chloride  is  treated 
Iwitb  sodium  peroxide,  the  reaction  being  conducted  at  a 
Itemperature  belon-  20^  C,  and  care  being  taken  to  avoid 
liiny  e.xcess  of  water.  Alcohol  may  then  be  added,  if 
■desirable,  and  the  product  filtered  off  and  dried  rapidly, 
^thout  washing,  at  a  temperature  of  80' — 90'  C.  The 
Sed  product  is  powdered  and  then  well  washed  with  water, 
land  dried  rapidly  at  a  temperature  of  50' — 60'  C.  A 
oduct  containing  a  very  much  higher  percentage  of  MgOo 
lis  obtained  by  performing  the  above  reaction  in  presence 
|of  an  ammonium  salt,  which  not  only  has  a  delndratin"- 
action,  but  also  holds  the  magnesium  hydroxide  in  solution. 

—J.  F.  B. 

Chlorates  and  Perchlorates  ;  Electrolytic  Manufacture  oj 

[^Hydrochloric  Acid^.      P.    L.    E.   Lederlin.      Fr. 

Pat.  317,930,  Jan.  8,  1902. 

See  under  XI.  A.,  page  1402. 

hlorates  and  Perchlorates  ;  Electrolytic  Manufacture  of 

[Hydrochloric  Acid].      P.    L.    E.  Lederlin.      Fr 

iPat.  317,931,  Jan.  8,  1902. 

See  under  XI.  A.,  page  1402. 

Uumina,  Pure  ;   [Electrical]    System   of  Producing  . 

C.  M.  Hall.     Fr.  Pat.  318,174,  .Jan.  28,  1902. 
See  under  XI.  A.,  page  1402. 

"manon  Salt ;  Manufacture  of  Pure ,  by  Evaporation 

in  a  Vacuum.  .Soeiete  dite  Salinen-Direction  Liineberg. 
i'r.  Pat.  318,202,  Jan.  29,  1902. 

J-- containing  calcium  and  magnesium  salts  is  treated 

kiih  sodium  carbonate  in  some   excess  of  the  proportion 

Jeqtiired   to   precipitate   the  calcium  ;  the   cleared  solution 

mt»ined,  is  evaporated  in  i-acMo,and  the  salt  washed  by  steam, 

irWter,'or  solution  of  pure  salt,  m  a  centrifugal  apparatus, 

Oiemove  the  soluble  impurities,  such  as  sodium  sulphate  and 

DM^esium   sulphate.     Another  process  consists  in  treating 

Ibfi  brine   with    magnesium   sulphate;  the   liquor,   cleared 

-.jn  the  precipitate,  is  evaporated  in  a  vacuum  apparatus, 

ild  the   salt   is   freed   from   soluble   impurities   as  in  the 

Ibrmer  process.    Instead  of  using  magnesium  sulphate  alone, 

Jiiis  may  be  in  part  replaced  by  sodium   sulphate,  both  of 

vhich  salts  may  be  derived  from  the  mother-liquors  obtained 

•I'eTaporation  in  the  manner  described. — E.  o. 

United  States  Patents. 

vidphuric  Acid;  Apparatus   for    Making    ,  by   the 

Contact  Process.  G.  C.  Stone,  Assignor  to  the  New 
Jersey  Zinc  Co.,  Jersev  Cifv.     U.S.  Pat.  711,186,  Oct.  14, 

i  1903. 

lAppARATUs  for  use  in  the  contact  process,  comprising  a 

ationary  bottom  section,  a  roof  section,  said  sections  being 

Jrovided  with  gas  ducts,  and  a  series  of  intervening  com- 

iirtments  or  sections  independently  separable  and  removable. 


the  lutervening  sections  containing  each  an  individual 
charge  of  contact  material  supported  upon  a  screen,  and  a 
mixing  diaphragm  located  below  each  of  the  screens." 
Each  section,  as  its  charge  becomes  spent  in  working  is 
replaced  in  due  order  by  a  freshly  charged  section  (See 
U.S.  Pat.  695,180,  1902  ;  this  Journal,  1902,  476.)— E.  S. 

Arsenic  Fumes  from  Furnace  Gases  [Sulphur  Dioxide]  ; 
Apparatus  for  and  Method  of  Separating  and  Re- 
covering   .     G.  C.  Stone,  Assignor  to  the  New  Jersey 

Zinc  Co.,  Jersey  City.     U.S.  Pats.  711,187  and   711,188, 
Oct.  14,  1902.  <     ,     o. 

The  "gases,  particularly  the  g.ases  evolved  from  ore- 
roasting  furnaces  for  the  manufacture  of  sulphuric 
acid, '  are  cooled  to  substantially  '■  the  temperature  of 
deposition  "  of  the  arsenic  fumes,  &c.,  present,  and  are 
then  passed  through  a  rectangular  apparatus  formed  in  re- 
movable sections,  containing  a  series  of  "  separator  screens  " 
spaced  apart  and  arranged  in  such  order  as  to  be  a'll 
traversed  by  the  gases.  The  screens  consist  of  pairs  of 
sheets  of  steel-wu-e  gauze  or  the  like,  enclosing  filtering 
material,  such  as  asbestos.  The  screens  are  removed  at 
they  become  foul,  and  the  filtering  material  may  be  heated 
for  recovery  of  the  arsenic,  or  the  asbestos  m.ay  be  purified 
by  suitable  chemical  reagents. — E.  S. 

VIII.-GLASS,  POTTERY,  ENAMELS. 

French  Patents. 

Gypsum  Sludge  from  Bones;   Vtilisation  if ,  ,n  Paper 

and   Pottery   Industries.       ilonin.      Fr.    Pat      317  940 
Jan.  21,  1902.  ' 

See  under  XIX.,  page  1408. 

Glass  Articles  of  Uniform  Weight  and  Capacity;  Manu- 
facture 0/  Hollow .     Hilde  and   Kogler.     Fr    Pat 

318,040,  Jan.  24,  1902. 

Hollow  glass  articles,  of  uniform  weight  and  capacity  are 
made  by  opening  the  preparatory  mould,  and  removing  the 
excess  of  glass,  namely,  the  glass  which  is  forced  back  from 
the  interior  ot  the  mass  by  blowing,  the  removal  bein<T  made 
before,  or  before  and  after  the  complete  blowins  "of  the 
mass. — W.  C.  H. 

IX.-BUILDINa  MATERIALS,  CLAYS 
MORTARS  AND  CEMENTS. 

Glass   and    Hydraulic   Cements;    Studies  on  Zulkowski's 

Theory  of .     //.    On  tlie  Behaviour  of  Magnesia  in 

Portland  Cement.  A.  Glaessuer.  Chem.  Iiid.,  1902 
25,  [21],  507—510.  (.See  this  Journal,  1901.'  99o'- 
1902,706.)  .        ". 

Magnesia  is  an  undesirable  component  of  cement,  since  it 
IS  hydrated  with  greater  difficulty  than  lime,  and  may  thus 
give  rise  to  fissures  in  well-worked  cements. 

The  author's  opinion  is  that  it  is  only  the  free  M<rO  which 
IS  the  cause  of  this  evil,  and  he  has  made  e.xperiments  tc 
determine  the  correctness  of  this  view. 

i'or   this  work   a  cement   was   made   from   kaolin   and 

dolomite  ;    it   had    the    following    components  • 2('SiO. 

CaO .  MgO)  and  (AUO., . CaO .  MgO).  The  percentage  and 
molecular  composition  of  the  kaolin  and  dolomite  were 
found  by  analysis,  and  S  and  s  respectively  represent  the 
sum,  reckoned  in  molecules,  of  the  acid  constituents  of  the 
kaolin  (SiOo,  Al.p^,  and  Fe/Jj)  aud  of  the  dolomite  (SiO„ 
AljO;,),  whilst  B  and  6  represent  the  basic  constituent's 
respectively  of  the  kaolin  (CaO),  aud  of  the  dolomite  (CaO 
and  MgO).  The  materials  were  mixed  in  proportions  that 
would  yield  the  above  compounds,  so  that  the  mixture 
should  have  the '•  saturation  value"  (Siittigungsorad)  ;e 
the  molecular  ratio,  of  the  sum  of  the  base^s  tifthe  sum  of 
the  acids,  equal  to  2.  The  amounts  for  100  grms.  of  the 
mixture  are  found  by  the  ratio  :  (x  S  +ys):(.rii  +yl>)  = 
1 :  2,  whence  X  =  32-71  and  3/ =  67-29. 

Zulkowski  has  shown  that  silicic  acid  and  molecular  pro- 
portions of  lime  and  baryta  burnt  in  a  Seger  oven  yield  a 
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uniform  hydrauUte,  and  experiments  were  made  to  see  if 
each  of  the  bases  CaO  and  WgO,  or  both  together,  did  the 
same.  A  calte  made  from  some  of  the  above  finely- 
pondered  mixture,  and  burnt  in  a  Seger  oveu,  yielded  only 
a  slightly  sintered  ma,ss,  which,  with  water,  set  slowly",  and 
showed  only  1  '91  per  cent,  of  water  of  hydration,  as  asjainst 
the  theoretical  -1*0G  per  cent.  The  mass  obtained  from  a 
Heinecke  oven  was  strongly  fused  and  hard,  and  showed 
no  cracks  .ifter  three  hours'  boilin<r  in  water.  The  addition 
of  5  CO.  of  N/I  KOH  shortened  the  time  of  settinj;. 

According  to  Zulkowski's  theory,  the  final  products  of 
hydration  would  be — 

2[Si02.MgO  +  Ca(OH);]  + 
[Al203.2H.,0  +  Ca(OH)j  +  Mg(OH);], 

corresponding  to  21-06  per  cent,  of  water  taken  up. 
Weighed  quantities  of  the  cement,  treated  with  water  and 
■weighed  after  v.aryiug  intervals,  showed  amotnits  of  water 
taken  up  much  less  than  this  ;  also  when  the  water  was 
rendered  alkaline  and  when  the  experiments  were  conducted 
in  sealed  tubes  under  pressure. 

The  compound  SiOo.MgO,  which  is  .separated  according 
to  the  above  equations,  when  treated  with  lime-water, 
swelled  up  to  more  than  double  its  mass.  It  showed  no 
signs  of  swelling  with  distilled  water,  or  water  rendered 
alkaline  with  baryta  or  potash,  and  the  author  suggests 
that  a  certain  concentration  of  the  hydroxyl  ions  may  be 
necessary  to  produce  the  effest. 

The  compound  AL()3.  CaO .  MgO  should  hydrate  thus  : — 

/  OMg . 
AljO../  >0+4HjO  = 

'  \  OCa  / 
AljOj.aHjO  +  Mg(OH)„  -I-  Ca(0H)2 

the  hyd rated  product  containing  36 '08  per  cent,  of  water. 
It  was  made  from  dolomite  and  pure  aluminium  hydrate,  and 
treated  in  a  i^eger  oven,  &c.,  as  described  above;  after 
treatment  with  boiling  water,  it  showed  signs  of  crackinj^. 
Under  water  it  hardened  quickly,  but  after  four  week.s 
cracked.  Considerably  less  than  36 '08  per  cent,  of  water 
was  taken  up  in  the  hydration  tests. 

From  the  alkaline  reaction  of  the  water  in  which  the 
balls  were  kept,  and  from  the  fact  that  cracks  appeared  in 
them  after  four  weeks,  it  is  ])robable  that  hydration  pro- 
ceeds in  two  st.iges,  lime  being  separated  first,  and  al"'.er- 
wards  the  less  easily  hydrated  magnesia,  thus  : — 


CaO.Al/    NAl.OMg  +  2H.,0  = 

IIO.Al   .    O   .   Al.OH  +  Ca(OH)j 

— OMgO— ' 
HO.Al    .   O   .    Al.OH  +  2H.,0  = 

I— OMgO— I 
(H0);A1.0.Al(0H)j  +  Mg(OH)„ 

The     compound     SIO  <  n-\r„.  ]>  '^.     similarly     treated, 

hardened  slowly,  but  afterwards  fell  to  pieces. 

Thus,  the  two  components  of  tuis  artificial  cement,  alone, 
showed  signs  of  cracks,  but  together,  in  spite  of  a  content 
of  23-1)8  per  cent,  of  MgO,  gave  a  non-cracking  cement, 
the  surface  of  which,  however,  after  lying  under  water  for 
a  long  time,  could  be  scratched  with  the  finger-nail,  and 
required  a  long  while  for  its  complete  hardening. 

The  "  saturation-value"  of  ordinary  Portland  cement  is 
2-6,  there  being  in  it  a  certain  amount  of  uncombined  lime. 
A  cement  analogous  to  that  described  at  the  beginning 
was  made,  but  with  a  "  satuiation-valne  "  of  2'6,  conse- 
quently containing  uncombined  .MgO,  and  balls  made  from 
this  were  found  to  develop  cracks. 

Uence,  the  author  concludes  that  the  free  or  uncombined 
MgO  is  the  cause  of  the  cracking  of  cement,  since  a  cement 
with  a  saturation-value  of  2,  which  contains  lialf  the  bases 
as  magnesia  and  half  as  lime,  in  fpite  of  a  content  of  23 '08 


per  cent,  of  MgO,  shows  no  signs  of  cracking,  withstands- 
the  boiling  test,  and  remains  unaltered  under  water  for  six 
months,  while  an  analogous  cement  with  a  saturalion-value 
of  2-6  undoubtedly  did  crack.— W.  C.  II. 

Portland  Cement ;   Snme  Prelinunarii    Ej-periments    upon 

the    Clinkeriitg  of  ,      E.'  D.  "Oampbell.      J.  Amer 

Chem.  Soc,  1902,  24,  9C9— 992. 

The  object  of  these  experiments  was  to  furnish  the  basis 
for  a  series  of  experiments  which   should  show  the  exact 
relation   between   the   chemical   composition    of  a   slurrv 
and   the   temperature  required   for   burning.      A    detailed 
description  of  the  rotary  kiln  employed  was  given  in  the 
J.  A.mer.  Chem.  .Soc,  24,  248.     The  author  finds  that  the 
minimuni  temperature  necessary  to  produce  Portland  cement  - 
which  will  give  a  perfect  pat  test  from  fresh  clinker  is  about  i 
1,4.50°  C.     This  temperature  is  for  a  minimum  of  lime.    It 
increases  with  increase   of  lime  until,  m  ordinary  commer-  i 
cial  cements,  it  reaches  1,.550°C.,  and  somewhat  higher  than 
this  for  the  most  heavily  limed  cements.     It  depends  some-  I 
what  on  the  length  of  time  required  to  pass  tlirouo-h  the  I 
rotary  kiln,  slow  drawing  tending  to  lower  the  temperature. 
The  substitutiou  of  AUO^  or  Fe^O^  for  Si()„— that  is,  tha 
use  of  a  richer  clay — lowers  the"  o\erburning  temperature" 
(i.e.,    the   temperature  at   which   the  individual  pieces  of 
clinker  commence  to  stick  badly  to  each  other  or  to  the 
inside  of  the  furnace),  but  may  either  lower  or  raise  the' 
"  temperature  required   for  perfect   boiling  test  "  (i.e  ,  the  ' 
temperature  at  which  clinker  is  produced  which,  when  made 
into   pats,   remains    strong,  free   from  cracks,  and  firmly ; 
adherent  to  glass  after  exposure  to  boiling  water  for  24 ' 
hours).     With  mixtures  low  iu  calcium  oxide,  the  burning 
;   temperature  for  perfect  boiling  test  is  lowered  by  this   sub- 
stitution, but  with  mixtures  high  in  lime  it  is  raised,  and 
may  become  coincident  with  the  overbnrning  temperature. 
Attempts  to  raise  the  latter  by  increasing  the  lime,   fail  to 
give  a  perfect  hot  test,  even  at  the  overburniug  temperature 
■ — which  confirms  manufactr.ring  experience,  that  with  leauj 
clays,  heavily  limed,  there  is  a  wide   margin  between  the 
proper  clinkeriug  temperature  and  the  overburniug  tempe-: 
rature,  whilst  with  rich  clays,  in  order  to  prevent  the  clinkert 
from  balling  up,  great  care  must  be  exercised  to  maintain) 
the  proper  clinkering  temperature.  ] 

With  cement  containing  a  normal  proportion  of  lime,  the 
addition  of  S  or  9  per  cent,  of  magnesia  has  but  little' 
influence  on  either  the  temperature  of  the  perfect  boiling  test 
or  the  overburniug  temperature.  So  far  as  clinkering  is-' 
concerned,  magnesia  acts  as  an  inert  substance.— L.  A. 
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English  Patents. 

Fire-Bricks,  Tiles,  and  the  It/te  ;  Apparatus  for  Hardemngn 

.     W.   P.  'I'hompson,  London.      From  H.  CroiziebC^ 

and  Co.,  Paris.     Eng.  Pat.  20,447,  Oct.  12,  1901.  ■^^, 

The  hardening  chamber  consists  of  a  jacketed  metal  casino; 
most  of  which  is  sunk  iu  the  ground,  closed  at  the  top  by  ii 
steam-tight  cover,  and  has  a  central,  vertical,  hollow  pillar, 
to  which  trays  are  attached.  Bricks,  &c.,  are  stiicked  oi) 
perforated  shelves  that  can  be  arranged  on  the  travs.  High- 
pressure  steam  is  admitted  to  the  chamber  at  the  top.  and 
any  w.'iter  that  condenses  passes  through  the  pcrforationt  -.u» 
in  the  shelves  and  through  ports  in  the  trays  into  the  fcolie: 
central  pill.Tr.  At  the  bottom  of  the  chamber  is  a  steam-  -mi 
exit  pipe,  and  another  to  carry  off  the  condensed  watei 
from  the  pillar,  both  communicating  with  a  collectini: 
reservoir  at  the  bottom  of  a  shaft,  sunk  iu  the  ground  clos( 
to  the  hardening  chamber,  and  at  a  lower  level  than  the 
latter.  The  level  of  the  liquid  in  the  re.servoir  is  indicatec 
by  a  float  with  a  rod  attached,  and  can  be  removed  througl 
a  third  pipe  by  the  pressure  of  the  steam. — W.  C.  11. 

Kilns,  Fnruaccs,   and  Analogous  Structnre.i  for  Firing  .    „ 
Burning,    avd    Drying     Various    Goods    [Bricks,  ^c] 
H.  Clifford,  Tamworth.     Eng.  Pat.  24,247,  Nov.  29,  1901 

Each  kiln  (except  the  last)  of  a  series  that  can  be  workec 
on  the  successive-firing  system,  is  connected  with  the  nes 
by  a  dampered  flue  or  passage,  and  also  indeiiendently  b\ 
another  dampered  flue  with  an  uptake  shaft.  This  systen 
of   kilns,  flues,  and   dampers   admits    of   each   kiln    beir{ 
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separately  fired  and  then  connected  with  its  uptake  shaft 
fortMHiling  off,  anil  also  admits  of  the  drawing  oflF  of  "ases 
from  the  tired  kiln,  through  the  unfired  kilns,  before  passing 
to  the  uptake.  Kach  kiln  has  suitable  furnaecs  and  a 
bottum  flue  or  chamber  connected  with  the  preeedin»  kiln 
by  a  suitable  p.issuge,  and  provided  with  upright  flues,  for 
adniitiing  hot  gases  from  the  preceding  kiln  into  the  space 
in  which  the  goods  are  stacked. — \V.  C.  H. 

Artijleial  Stone  ;   Cumpoundiiij  of .     II.  Croizier  and 

E.  Thomine,  both  of  Paris.     Eng.  Pat.   19,474,  .Sept   30 
1901. 

.<V  piKE-REsisTAxT  artificial  stone,  which  is  also  a  bad 
conductor  of  heat,  is  made  hy  grinding  together  kieselguhr, 
iime,  and  sand,  the  kieselguhr  being  in  excess  of  the  lime, 
and  ^toving  the  mixture  by  steam  heat,  after  which  the 
blocks  may  be  roasted  to  dehydrate  the  kieselguhr,  or 
dipped  in  a  solution  of  a  silicate  and  then  roasted. 

— W.  C.  H. 
Pavements  ;  Manufacture  of  Materials  fnr  .      VV.   S. 

Wilkinson,  lialliuiore,  U.S.A.     Eng.  Pat.  24,580,  Deo.  3, 

190J. 

BiTi'MiNOus  cement  is  mixed  with  as  much  of  the  "fines" 
as  may  be  added  without  impairing  the  necessary  liquidity 
of  t!ie  cement  ;  the  remaining  body  material  is  agitated, 
say,  in  a  pug-mill,  aud,  while  in  agitation,  the  fines-inipro''- 
iiale<l  ceiuent  is  added  and  mixed.  The  resulting  mixture 
maybe  strongly  compressed  in  a  mould,  and  the  compressed 
mass  subjected  to  the  action  of  a  cooling  agent  to  set  it  in 
shape. -W.C.  II. 

iBitumitionit  and   other    Compounds,  and  Articles  [Pipci 
Slabs,  Tiles,  df-c]  made  therefrom;   Apparatus  fir   and 

Method  of  Treating  and  Workinq \V.  Torkin"toL. 

From  II.  Knight,  !San  .Vntonio,  Texas,  U.S..\.     Eng.  Pat 
11,035,  May  14,  1002. 

lA  PLANT  for  coating  paper,  canvas,  or  other  fabric  with 
Jasphaltum,  bitumen,  &e.,  the  material  being  subsequently 
employed  for  various  purposes,  especially-  tor  pipes,  slabs, 
land  tiles.  The  material  is  impregnated  with  the  bituminous 
■compound  on  a  hot  plate,  so  that  it  becomes  more  evenly 
Jcoated  than  when  passed  through  the  molten  mass. —  T.  A.  L. 

French  Pate.vts. 

\Wood ;  Method  of  Treatment   (^Dryinr/,  Hardening,  Fire- 
proofing,  Preservinii)  nf  Green  ,  hi/   an  Alternating 

Current.     1).  Guide.     Er.  Pat.  317,530,  Jan.  4,  1902. 

IGeeen  wood,  unhewn  or  in  planks,  is  stacked  on  an 
iimpervious  flagstone,  provided  with  a  shallow  flange,  and 
Itfae  stack  covered  with  a  layer  of  spongy  material,  e.g.,  tow, 
lenclosed  between  two  sheets  of  wire-gauze,  to  allow  saline 
Isolutions  to  trickle  over  the  gauze,  and  round  the  wond, 
land  through  the  interstices  between  the  blocks,  during  the 
loperation.  An  alternating  current  is  passed  through  the 
Ijnass,  and  is  said  to  oxidise  aud  decompose  the  sappy  and 
lincrusting  materials  (drying),  to  increase  the  strength  of 
■the  fibre  (hardening),  and  to  induce  accumulation  of  saline 
Isolutions   in   the   mass  of  the  wood  (lire-proofing),  and   to 

cause  it  to  undergo  a  special  fermentation  which  renders  it 
Inon-putrefactive.    The  salts  suggested  are  sulphate,  silicate, 

or  phosphate  of  soda,  phosphate  of  ammonium,  or  sulphate 
■of  copper  or  zinc. — W.  C.  H. 

Marble;  Manufacture  of  Artificial .     S.Weill. 

Er.  Pat.  317,764,  Jan.  14,  1902. 

See  Eng.  Pat.  9431  of  1902  ;  this  Journal,  1902,  1078. 

— W.  C.  H. 

I ''  United  States  Patents. 

Brick-Kiln.     T.  M.  Wilson,  Layton,  Pa.,  U.S.A. 
U.S.  Pat.  704,418,  July  8,  1902. 

iTwo  adjacent  furnace?  communicate  with  the   kiln  through 

1  opening  in  the  kiln-wall,  and  are  separated  by  a  vertical 

artition,  which  has  a  transverse  opening,  through  which 

Ithe furnaces  communicate,  the  wall  being  e.xtended  vertically 

Ithrongh  the  opening  into  the  kiln,  on  both  sides  of  the  kiln 

»all  thereby  literally  bracing  the  wall. 


The  kiln,  or  series  of  kilns,  has  an  open  floor,  and  two 
central  longitudinal  flues,  with  which  transverse  flues 
communicate  at  their  inner  end.s,  and  separate  dampered 
chimney  connections  for  the  longitudinal  and  transverse 
flues.  To  the  longitudinal  flues,  air-drawing  or  forcing 
mechanism  can  be  connected,  whereby  air  can  be  drawn 
from  any  one  kiln  aud,  by  a  suitable  damper  arrangement, 
forced  into  any  other  kiln  or  into  a  drier. — W.  C.  H. 

Kiln-burning  Apparatus.  G.  F.  Gray,  H.  N.  Gray,  and 
K.  South,  all  of  San   Francisco,   Cal.,  U.S.A.     U.S.  Pat. 

708,70  7,  Sept.  9,  1902. 

The  brick  kiln  consists  ot  several  chambers  for  containing 
the  bricks,  between  which  and  the  interior  walls  of  the 
chambers,  are  open  combustion  spaces.  Above  the  roof 
of  thekiln,  oil-drip  tubes,  wiih  curved  nozzles,  arearranged. 
The  oil  drips  into  funnels,  mounted  on  seats  at  the  upper 
ends  of  vertical  openings,  which  pass  through  the  roof  of 
the  kiln,  aud  lead  ihe  oil  into  the  upper  parts  of  the  opea 
combustion  spaces.  As  the  oil  falls  from  the  roof  to  the 
floor  of  the  chambers,  first  the  lighter  and  then  the  heavier 
fractions  are  successively  vaporised  and  burned. 

—  W.  C.  H. 

Brick ;  Process  of  Burning .     J.  Peck,  Haverstraw, 

New  York.     U.S.  Pat.  708,394,  Sept.  2,  1902. 

The  kiln  is  first  thoroughly  heated  by  the  action  of  a  fire 
fed  with  "  atomised  "  oil ;  this  fire  is  then  stopped,  and  the 
burning  of  the  kiln  continued  by  a  fire,  fed  with  soft  or 
bituminous  coal,  or  other  similar  fuel,  the  smoke  from 
which  is  said  to  be  completely  consumed  in  the  interstices 
of  the  kiln,  which  were  strongly  heated  by  the  oil  burning. 

— W.C.  H. 

Sand;    Artificial  ,  and   Method  of  Producing  same. 

J.  A.  Shi'nia.  Pittsburg.  Pa.,  U.S.A.  U.S.  Pat.  707,170, 
Aug.  19,  1902. 

Slag-.?and  is  produced  hy  the  simultaneous  action  of  two 
jets  of  water,  under  pressure,  directed  approximately  on 
opposite  sides  ot  the  stream  of  slag  as  it  issues  from  the 
furnace. — W.  C.  H. 

Stone;  Composition  for  Artificial  .  IF.  Mielck,  As- 
signor to  Mielck's  Stone  and  Terra  Cotta  Co.,  Xew  York. 
U.S.  Pat.  71 1,254,  Oct.  14,  1902. 

A  MIXTURE  of  2  p.arts  by  weight  of  kaolin,  1  part  of 
sand,  1  part  ol'  burnt  magnesia,  and  an  aqueous  solution 
of  1  part  of  magnesium  chloride. — VV.  C.  H. 

Stone ;  Process  of  Producing  Artificial .     H.  Mielck, 

Assignor  to  Mielck's  Stone  and  Terra  Cotta  Co.,  New 
York.     U.S.  Pat.  7 11, .329,  Oct.  14,  1902. 

Four  parts  of  sand,  1  part  of  burnt  magnesia,  and  1  part, 
also  by  weight,  of  an  aqueous  solution  of  magnesium 
chloride,  forming  a  liquid  of  40° — 45°  B.,  are  mixed  together, 
tamped  into  shape,  and  the  compacted  mass  confined  on  all 
sides,  and  kept  .so  during  the  slow  reaction  that  takes  place, 
and  during  the  subsequent  setting  and  cooling.— W.  C.  H. 

Refractory    Material ;    Object   of  ,   and    Method  of 

Manufacturing  same.  C.  B.  Jacobs,  East  Orange,  N.J., 
U.S.A.,  Assignor  to  G.  S.  Ettla,  of  Niagara  Falls,  New 
York.     U.S.  Pat.  711,319,  Oct.  14,  1902. 

BRICK.S  or  other  objects  are  manufactured  from  refractory 
siliciouB  material,  containing  an  excess  of  silica,  by  fusing 
such  material  in  the  electric  furnace,  and  maintaining  it  in  a 
state  oE  fusion,  until  a  substantial  portion  of  the  silica  is 
volatilised,  the  fused  products  being  cast  into  moulds. 

— \V.  C.  H. 

Lime;  Apparatus  for  Burning .  G.  A.  Mace,  Meno- 
minee Falls,  Wis.,  U.S.A.  U.S.  Pat.  708,240,  Sept.  2, 
1902. 

Near  the  top  of  the  combustion  chamber  of  a  kiln,  a  pipe 
is  fixed,  through  which  the  combustion  gases  are  drawn  by 
means  of  a  suction  fan.  The  amount  of  the  gases  drawn 
can  be  regulated  by  a  valve  in  the  pipe,  and  by  another 
valve  below  the  former,  a  regulated  amount  of  air  can  be 
drawn  in  and  mised  with   the  gases  on  the  way  to   the  fan. 
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From  the  fan  the  mixed  gases  are  rtischargerl  by  a  pipe 
into  a  mixing  chamber,  to  which  coal  dust  or  other  fuel 
is  regularly  supplied  by  a  screw  conveyor  or  a  bucket 
elevator,  and  from  this  chamber  passes  down  a  shoot  on  to 
a  plate,  which  can  be  moved  in  or  out  by  a  rack  and 
piujon,  situated  in  the  lire  chamber  ;  as  this  plate  becomes 
hot,  it  preliminarilv  heats  the  fuel  on  its  way  into  the  fire 
chamber.— W.  C.  H. 

Cement.  J.  T.  McKim,  Assignor  to  L.  Miller,  both  of 
Thorntown,  Ind.,  U.S.A.  U.S.  Pat.  704,849,  July  15. 
1902. 

A  rPROXlMATELr  49  parts  of  calcareous  ochre,  49  parts 
of  iron-ore  paint,  and  2  parts  of  litharge,  are  ground 
together,  subjected  to  a  temperature  of  1(J0°  F.,  and  cooled  ; 
and  approximately  10  parts  of  this  "calcareous"  compound 
are  mixed  with  70  parts  of  Portland  or  similar  cement  and 
70  parts  of  clean,  sharp  sand. —  W.  C.  H. 


X.-METALLUEGY. 

Metals;    Cohurhig .     Rev.  Prod.  Chim.,  5,  [13]> 

291—292. 

Colonring  Zinc:  Black. — (1)  After  pickling,  the  metal  is 
immersed  in  a  solution  of  aujraoniacal  nickel  sulphate,  4  ; 
water,  40  :  sulphuric  acid,  1  part ;  then  washed  in  water 
and  dried.  (2)  A  solution  of  copper  in  iiitrohydrochloric 
acid  is  erai>loyed,  or  one  consisting  of  equal  parts  of 
copper  sulphate  and  potassium  chlorate  in  U6  parts  of 
water.  After  washing  and  drying,  the  coated  zinc  is 
varnished  by  immersion  in  a  solution  of  2  parts  of 
asphaltum  and  12  parts  of  petroleum  spirit  (benzine),  the 
excess  of  the  liquid  being  drained  off,  and  the  coating 
rubbed  over  with  wadding,  to  fix  the  colour.  (3)  A  dull 
black  is  obtained  by  immersion  in  alcohol,  1,000:  anti- 
mony chloride,  100;  hydrochloric  acid,  60  parts.  After 
several  dippings  and  drying,  the  metal  is  rubbed  over  two 
or  three  times  with  a  drying  oil.  (4)  The  zinc  is  dipped  in 
a  ri*4  per  cent,  solution  of  manganese  nitrate,  and  dried  at 
250°  C. ;  this  forms  a  coating  of  manganese  dioxide.  After 
repeating  the  operation  several  times,  and  removing  the 
loose  deposit  by  brushing,  the  metal  is  rubbed  over  with  a 
little  linseed  varnish.  The  coating  is  a  very  dense  black, 
adheres  firmly  to  the  metal,  and  resists  scaling  under  flexion 
and  hammering ;  neither  is  it  attacked  by  dilute  acids. 
(5)  A  very  dilute  solution  of  ammonium  molybdate  in 
nitrohydrocbloric  acid,  or  molybdic  acid  dissolved  in  very 
weak  caustic  soda,  will  produce  a  brown  iridescent  patina 
of  molybdenum  oxide.  (6)  Heilbronn  acts  on  zinc  with 
acids  and  other  substances  exerting  a  chemical  reaction 
therewith,  either  alone  or  in  conjunction  with  mordants,  &c. 
The  reagents  comprise  dilute  hydrochloric  acid,  lead 
ohromate,  white  lead,  flowers  t)f  sulphur,  antimony  chloride, 
and  various  colouring  matters,  such  as  carmine,  cochineal, 
Prussian  blue,  &C.  The  acid  roughens  the  surface,  and  the 
resulting  zinc  oxychloride  forms  a  substratum  for  the 
colouring  agents.  Varnish  increases  the  lustre  and  per- 
manence of  the  coating.  The  zinc  may  also  be  painted 
over  after  preparation,  with  a  solution  of  equal  parts  of 
cuprous  chloride,  copper  nitrate,  ammonium  chloride, 
hydrtichloric  acid,  and  04  parts  of  water,  the  initial  black 
coloration  turning  grey  within  48  hours.  (7)  Immersion 
in  a  solution  of ; — zinc  nitrate,  2  ;  cuprous  chloride,  S  : 
hydrochloric  acid,  8  ;  water,  64  parts,  will  impart  a  black 
coating  to  zinc.  (S)  To  produce  a  coloured  stain,  ranging 
from  violet,  through  steel-blue,  green,  and  orange-yellow,  to 
purple  red,  with  sufficient  slowness  to  enable  the  process 
to  be  arrested  at  any  stage,  pickled  zinc  is  immersed  in 
copper  tartrate,  3  ;  caustic  soda,  4  ;  water,  48  parts. 

Green. — Puscher  produces  a  green  patina  by  dipping  the 
zinc  in  a  hot  filtered  solution  of  :^sodium  thiosulphate,  50  ; 
sulphuric  acid,  25  ;  water,  500  parts.  The  bright  pale-green 
coating  of  zinc  sulphide  first  produced,  afterwards  changes 
to  a  brilliant  dark  grey.  Immersion  in  dilute  hydrochloric 
acid  removes  the  lustre,  and  black  marbling  is  obtained 
by  dipping  at  once  into  acidified  copper  sulphate.  The 
permanence  of  the  coating  is  increased  by  varnishing  with 
copal. 


Bronze. — Zinc  may  be  bronzed  by  rubbing  over  with 
colcothar  and  plumbsigo,  by  brushing  with  : — ammonium 
chloride,  30 ;  potassium  oxalate,  8 ;  aud  vinegar,  1,000 
parts  ;  or  by  washing  the  galvanised  surface  with  vinegar, 
1,000  ;  ammonium  chloride,  30  :  potassium  oxalate,  8  parts. 

Silver:  Black. — (1)  Hub  over  with  plumbago,  turpen- 
tine, and  red  ochre  ;  dry,  and  brush  gently,  so  as  to  leave  the 
coating  in  the  hollows  only.  (2)  UTp  in  platinum  chloride; 
the  resulting  silver  chloride  is  blackened  by  ammonium 
bisulphide.  (3)  Kub  the  surface  over  with  sulphur. 
(4)  Rub  over  with  a  rag  dipped  in  silver  nitrate.  (5)  Rub 
the  article  lightly,  dip  in  a  saturated  solution  of  silver 
nitrate  until  cold,  and  dry  with  the  aid  of  heat,  finally 
brushing  with  a  medium  hard  brush  and  fine  graphite. 
(6)  Dip  in  a  solution  of  alkali  suli)hide.  and  polish  by 
rubbing  with  a  brush  and  powdered  cream  of  tartar. 

Rose. — The  silver  is  dipped  for  a  few  seconds  in  a  hot 
concentrated  solution  of  cuprous  chloride,  rinsed,  dried, 
dipped  in  alcohol,  and  dried  by  heat. 

Dark  Brown. — Apply  a  solution  of  ammonium  chloride 
and  copper  sulphate  in  vinegar. — C.  S, 

Mild  Steel;   The  Overheatiny  of .     E.  Heyn. 

Iron  and  Steel  Inst.,  September  Meeting. 

The  author  discusses  the  question  of  the  brittleness  pro- 
duced in  mild  steel,  such  as  is  employed  in  the  manufacture 
of  boiler  plates,  structural  material,  wire,  i*ic.,  by  over- 
heating, and  gives  an  account  of  his  experiences  on  the 
subject.  He  draws  a  distinction  between  overheating  and 
burning.  "  Burning "  is  defined  as  a  chemical  change  in, 
metals,  especially  with  respect  to  the  taking  up  of  oxygen 
by  them,  this  change,  of  course,  affecting  their  physical 
properties.  "  Overheating,'"  on  the  other  hand,  is  considered 
to  mean  an  increase  in  the  brittleness  of  metals  brought 
about  by  heating  under  special  conditions,  but  involving  no 
change  in  the  chemical  composition.  The  main  conclusions 
arrived  at  by  the  author  are  as  follows  : — 

(1)  When  low-carbon  mild  steel  is  annealed  at  tempera- 
tures above  1,000  C,  an  increase  in  the  degree  of  brittleness 
is  produced,  if  the  annealing  period  is  sutficiently  long. 
This  increase  is  greater  and  appears  more  quickly  the  higher , 
the  temperature  of  annealing  is,  aud  it  is  possible  to  produce  . 
any  desired  degree  of  variation  in  the  brittleness  within 
definite  limits.  ; 

(2)  Prolouged  .annealing,  say,  uninterrupted  for  1 1  days, . 
at  temperatures  between  700°  and  890"  C,  produces  no 
change  iu  the  brittleness,  except  that  in  cases  where  the 
brittleness  of  the  material  in  its  initial  state  was  not  at  the. 
lowest  degree  possible,  such  lowest  degree  will  be  attained.   • 

(3)  Between  1,100°  and  900"  C.  there  is  a  temperatnre 
limit  above  which,  if  the  annealing  be  carried  on  for  a. 
longer  period  and  at  un  increasing  temperature,  the  degree 
of  brittleness  increases,  whilst  below  this  limit  such  is  not- 
the  case.  . 

(4)  Overheating  becomes  apparent  at  temperatures  con- . 
siderably  lower  than  that  of  extreme  white  heat,  but  only. 
above  the  temperature  limit  referred  to.  , 

(5)  By  suitable  annealing,  the  brittleness  of  overheated 
low-carbon  mild  steel  can  be  eliminated.  If  annealing  be 
carried  out  at  above  900'  C,  a  short  period  of  about  half 
an  hour  is  sulficient.  Longer  annealing  must  be  the  more; 
carefully  avoided  the  more  the  temperature  limit  referred  to 
in  (3)  is  exceeded.  Below  800°,  an  annealing  of  even  five 
hours  is  not  sufficient  to  eliminate  the  brittleness,  but  by 
annealing  of  several  days'  duration,  at  temperatures  between 
700°  and  850°  C,  this  object  can  be  attained. 

(6)  If  low-carbon  mild  steel  which  has  been  annealed  fori 
such  a  period  at  a  high  enough  temperature,  that,  if  allowed 
to  cool  undisturbed,  it  would  show  extreme  brittleness,  it  willt 
exhibit  uo  brittleness  when  cold,  if  it  be  rolled  or  forgedl 
during  cooling  to  bright  red  heat. 

(7)  The  fracture  of  overheated  low-carbon  mild  steel 
generally,  though  not  invariably,  shows  a  coarse  grain. 

(8)  The  single  crystal  grains  of  which  the  structure  of 
iron  is  built  up,  are  often  of  considerable  dimensions  when 
in  the  state  of  overheating,  but  this  cauuot  be  considered  as 
definite  proof  that  overheating  has  taken  place,  since  the 
method  of  cooling  also  exercises  a  great  influence  on  the 
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siie  of  the  ferrite  grains.  Rapid  cooling  from  the  tempera- 
ture causing  overheating  produces  fine  ferrite  grains,  without 
reducing  the  brittlcness  appreciably,  whilst,  on  the  other 
hand,  it  is  possible,  by  heating  low-carbon  mild  steel  for 
several  days  at  700° — 890°  C,  to  bring  the  material  into 
such  a  condition  that  it  will  show  exceedinglv  coarse  ferrite 
grains,  and  yet  not  e.xhibit  brittleness. — A.  S. 

Carbide,  of  Iron ,  Fe.,C ;  Probable  E.rislence  of  a  Nc.c^ . 

E.  D.   Campbell  and  M.  B.   Kennedy.     Iron  and   Steel 
Inst.,  September  Jleeting. 

It  is  known  that  the  carbide  of  iron  separating  from  solid 
solution  in  the  presence  of  a  very  large  excess  of  iron  has 
the  empirical  formula  Fe^C.  The  authors,  with  a  view  of 
ascertaining  whether  a  carbide  crystallising  or  precipitating 
from  solid  solution  in  the  presence  of  a  much  larger  propor- 
tion of  carbon  than  is  found  in  ordinary  steels  might  not 
have  a  different  composition,  isolated  the  carbides  from  a 
sample  of  annealed  white  iron.  In  the  carbide  obtained, 
the  amount  of  carbim  varied,  within  the  limits  of  experi- 
mental error,  between  that  required  for  Fe;^C  and  that  for 
FcjC,  and  as  it  seems  more  probable  that  iron  would  form 
two  carbides  (Fe.C  and  l'V\,C)  rather  than  a  large  number 
containing  amounts  of  carbon  varying  between  6 '67  and 
9-67  per  cent.,  the  authors  accept  the  former  assumption  as 
an  explanation  of  their  results. — A.  S. 

Gold-Copper  Ores  at  Santa  Fe  (^Mexico) ;   Concentration 
and  Smeltinij  as  applied  to  the  Treatment  of  Low-Cirade 

.     H.  F.   Collins.      Paper  read  before   the  Inst,   of 

Mining  and  Metall.,  Oct.  16,  1902. 

The  Santa  Fe  ores  comprise:  (1)  grains  of  bornite  in  a 
gangue  of  clean  wollastonite,  with  occasional  portions  in 
which  garnet  crystals  appear  mixed  with  the  latter  mineral ; 
(2)  ores  containing  copper  minerals  in  hard,  flinty,  or  brittle 
opaline  quartz ;  (:i)  wollastonite  crystallised  in  interlaced 
network  of  sheaf-like  crystals,  which  make  the  mass  very 
tough,  and  much  intermingled  with  garnet,  with  quartz, 
and  occasionally  with  calcite  ;  whenever  garnet  is  present, 
the  copper  is  always  closely  associated  with  it.  The 
specific  gravities  of  the  component  minerals  were  found  to 
be:  bornite,  d'OO;  chalcopyrite,  41:");  garnet,  3-89;  and 
wollastonite,  2  •  90  ;  and  when  the  garnet  is  associated  with 
copper  minerals,  p;irticularlj-  with  chalcopyrite,  or  when 
this  mineral  is  so  intimately  mixed  with  the  bornite  as  to 
give  rise  to  a  large  number  of  grains  composed  partly  of 
Ae  one  mineral  and  partly  of  the  other,  a  good  separation 
into  only  Iwo  products  becomes  impossible  unless  nearly  the 
whole  of  the  garnet  is  allowed  to  enter  the  concentrates. 
The  garnet  middlings,  however,  should  really  form  a 
separate  product,  and  as  ordinary  processes  of  wet  concen- 
tration have  failed,  a  smelting  process  has  been  adopted  so 
as  to  concentrate  them  to  a  grade  suitable  for  shipment. 
The  present  treatment  of  the  Sania  Fe  ores  is  based  upon 
the  principle  of  making,  .is  far  as  possible,  two  products 
throughout:  "  a  concentr.ate  of  over  40  per  cent,  for  ship- 
ment "  :ind  "  middlings  "  of  various  degrees  of  fineness,  and 
varying  in  richness  from  ,")  to  1  ■>,  average  7  per  cent,  of 
copper,  with  corresponding  amounts  of  gold  and  silver.  The 
I  special  methods  of  treatment  adopted  for  this  particular 
I  class  of  ores  are  then  described  in  detail,  including  a  plate 
showing  the  general  scheme  of  concentration. — A.  S. 

Manganese  in  Ferro-Mangaiiese  and  Spiegel ; 
Determination  of .     C.  Boliu. 

See  under  XXIII.,  page  1414. 

English  Patents. 

'  Steel ;  Mamifacture  of .      W.  White,  jun.,  Pittsburg, 

Pa.,  U.S.A.     Eng.  Pat.  5796,  March  8,  1902. 

\  Sek  U.S.  Pat.  095,256  of  1902  ;  this  Journal,  1902,  619. 

— E.  S. 

Copper  Ores  ;   Treatment  of ,  for  the  Recovery  of  the 

■   Metals.     A.   M.    G.   Sebillot,   Paris.     Eng.  Pat.  20,077, 
Oct.  8,  1901. 

t  The  unroasted,  powdered  ores   are  treated   with  sulphuric 
;  acid  "  at  its  temperature  of  evaporation,"  to  form  sulphates. 


The  surplus  acid  is  distilled  off,  and,  with  the  SO.2  pro- 
duced, is  recovered.  The  fixed  product  is  lixiviated  in 
successively  shallower  vessels  under  constant  agitation,  in 
a  current  flowing  in  direction  opposite  to  that  of  the  ores. 
The  metals  dissolved  (copper  and  silver)  are  recovered 
from  the  solution  by  the  usual  processes. — E.  S. 

Speller  ;  Kefining  .     F.  Rey  and  S.  Gregory,  London. 

From  C.  Wessell,  New  York,  U.S.A.  Eng.  Pat.  22,387, 
Nov.  6,  1901. 

See  U.S.  Pat.  698,103  of  1902  ;  this  Journal,  1902,  710. 

— E.S. 

Alloys  [^Manganese-Copper   and  Manganese- Iron']  ;    Im- 
proved Process  of  Making  .     J.  G.  Lorrain,  London. 

From  G.  Thomson,  Elizabeth,  New  Jersey,  U.S.A.  Eng. 
Pat.  22,554,  Nov.  8,  1901. 

To  obtain  a  copper-manganese  alloy,  and  also  a  manganese- 
steel,  a  molten  mass  is  formed  containing  copper,  iron, 
and  manganese,  which  is  preserved  in  a  fluid  quiescent 
state  until  an  alloy  of  a  portion  of  the  copper  with  the 
maug.anese  has  subsided  to  the  bottom ;  the  supernataut 
alloy  of  iron,  with  the  remainder  of  the  copper  and  man- 
ganese, is  then  drawn  off,  and  is  similarly  kept  in  fusion  with 
addition  of  scrap  steel,  whereby  an  alloy  of  iron  and 
m;ing;inese  is  formed,  and  the  copper,  which  separates  by 
gravity,  may  be  re-used  in  the  process. — E.  S. 

Ore-Separators  ;  Magnetic  .     F.  J.  King,  Croydon. 

Eng.  Pat.  5209,  March  1,  1902. 

Thk  ore  is  fed  from  a  hopper  on  to  an  inclined  phine  of  brass, 
and  there  passes  over  a  series  of  magnets  placed  transversely 
to  its  path,  with  their  poles  alternately  reversed,  so  th;it  as 
the  ore  passes  over  them,  the  polarity  of  its  magnetic 
particles  is  constantly  changing,  with  the  result  that  the 
constant  turning  motion  to  which  they  are  subjected  causes 
them  to  come  to  the  upper  surface  of  the  stream  of  ore. 
They  then  come  under  the  influence  of  a  powerful  magnet, 
also  made  up  of  bars  of  alternate  polarity,  placed  above 
the  ore,  and  this  attracts  the  magnetic  particles  from  the 
top  of  the  stream  ;  these,  in  leaving,  carry  but  little  of  the 
non-magnetic  portion  mechanically  with  them.  A  belt  of 
canvas  or  rubber  is  constantly  passing  over  the  upper 
magnets,  so  that  the  particles  are  carried  along  their  surface 
until  at  last  they  pass  btyond  the  sphere  of  the  magnetic 
influence  and  fall  off.  The  non-magnetic  tailings  are 
delivered  into  a  separate  receptacle  at  '.he  bottom  of  the 
inclined  brass  plane.  This  plane  is  kept  in  gentle  motion 
to  assist  the  passage  of  the  ore  over  its  surface.— W.  G.  M. 

Fkexcu  Patents. 

Steel ;   Transformation   direct  into ,  of  Iron  Waste  or 

Scrap^  withont  Addition  of  Cast  Iron.  The  Societe  dite 
Gouvy  et  Cie.  and  M.  Marthelot.  Fr.  Pat.  317.909, 
Jan.  21,  1902. 

A  CHARGE  of  the  scrap  iron,  mixed  with  iron  or  manganese 
oxides  or  the  like,  and  carbon,  is  treated  in  a  Martin's 
furnace  to  obtain  steel. — E.  S. 

Metalsof  the  Alkalis ;  Production  of .    The  Chemische 

Fabrik  Griesheim-Elektron.  Fr.  Pat.  317,536,  Jan.  4, 
1902. 


See  U.S.  P;it.  710,493  of  1902 


this  Journal,  1902,  133.3. 
— E.  .S. 


Metals,  Metalloids,  and  other  Metalliferous  Substances ; 
Improved  Means  applica/ile  for  use  in  the  Separation  of 
Volatile  from  Non-  Volatile  ■ -.  G.  G.  M.  Harding- 
ham.     Fr.  Pat.  317,737,  Jan.  14,  1902. 

See  Eng.  Pat.  10,351  of  1901  ;  this  Journal,  1902,  862. 

—E.S. 

Antimony  Ores;  Process  of  Treating .       Chatillou. 

Fr.  Pat.  317,604,  Jan.  7,  1902. 

The  furnace,  of  the  cupola  type,  to  which  the  admission  of 
air  is  controlled  by  a  metallic  plate  (damper),  is  charged  from 
the  top  with  the  ore  and  fuel  in  alternate  layers,  the  scoria" 
being  withdrawn  from  the  bottom.      The  fumes  are  drawn. 
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first,  iDto  a  small  chamber  contaiiiing  a  coil  of  piping,  open 
externallT  to  the  atmosphere  ;  the  air,  heated  by  passage 
through  the  coil,  discharges  amidst  the  fumes,  whereby  the 
soluble  .Sh„03  therein  is  oxidiseil  into  the  insoluble  SbjO^. 
When  this  trunsforraation  is  not  desired,  the  coil  is  not 
used,  or  the  hot  air  traversing  it  is  diverted  into  the  furnace. 
The  fumes  are  draughted  from  the  small  chamber  to  con- 
densing towers,  into  which  they  are  so  led  by  pipes  as,  on 
escaping,  to  issue  in  spiral  or  corkscrew  directions,  passages 
being  provided  from  tower  to  tower,  and  lastly  to  a  Glover 
tower,  in  which  the  gases  are  washed  by  a  water  shower. 
If  it  be  desired  to  obtain  the  metal  in  a  reguline  state,  the 
fumes  are  passed  from  the  roasting  furnace  through  incau- 
descent  fuel  in  a  reducing  furnace,  provided  with  means 
for  collection  of  the  metal.  The  process  is  stated  to  be 
applicable  in  the  treatment  of  zinc,  lead,  and  arsenical 
ores. — E.  S. 

Zinc ;  Refining .     C.  Wessell.     Fr.  I'at.  317,619, 

Jan.  8,  1902. 

See  U.S.  Pat.  69S,1G3  of  1902  ;  this   Journal,  1902,  710. 

— E.  S. 


and 
'otter. 


Melah  from  Sulphide  Ores  .-  Solulion  to  be   used  in, 

Process  for    the    Separation    of   .       C.    V.    I'l 

I'r.  Pat.  317,882,  Jan.  18,  1902. 

See  Eng.  Pat.  1140  oif  1902  :  this  Journal,  1902,  410. 

— E.  S. 

United  States  Patents. 

Iron  3last  Furnace  \_Liqnid  Fuel],  il.  P.  Boss,  San 
Francisco,  Assignor  to  Hydrocarbon  Smelting  Co.,  Neiv 
York.     U.S.  Pat.  708,110,  Sept.  2,  1902. 

This  furnace  is  intended  for  use  with  oil-fuel.  It  consists 
of  a  vertical,  water-jacketed  fire-chamber,  with  rectangular 
hearth  and  tap-hole  below,  and  with  an  inclined  tunnel 
leading  upwards  from  the  top  ;  the  charge  for  the  furnace 
passes  down  this  tunnel,  and  in  so  doing  is  preheated  by 
the  waste  gases  escaping  up  it.  In  the  lower  part  of  the 
furnace,  just  above  the  tap-hole,  is  placed  a  horizontal  row 
of  openings  inclined  downwards  on  each  long  side  of  the 
hearth.  Oil  is  fed  as  required  through  these  openings  to 
carburise  the  reduced  iron.  Above  this  row  there  are  rows 
of  tuyere  holes,  through  which  oil  is  sprayed,  together  with 
the  requisite  amount  of  air  for  combustion.  Both  the 
tuj-eres  and  the  oil-pipes  pass  through  the  water-jacket. 

— W.  G.  M. 

Iron  Ores  for  Blast  Furnaces  ;  Process  nf  Treating  Fine 

A.  D.  Fibers,  Hoboken,  X.J.,  U.S.A.      U.S.  Pat. 

708,331,  Sept.  2,  1902. 

The  fine  ores  are  mixed  with  pulverised  blast-furnace  slag, 
of  the  singulo-silieate  type,  containing  but  little  alumina. 
The  mixture  is  calcined  in  a  rotating  kiln,  and  obtained  as 
clinker  suitable  for  use  in  the  blast-furnace. — W.  G.  M. 

Iron,  &;c. ;  Furnace  for  Heating  and  Melting  ■ ■.     H.  L. 

Gantl,   Fountain  Hill,   Pa.,  U.S.A.     U.S.   Pat.   708,705, 
Sept  9,  1902. 

This  is  a  regenerative  furnace  in  which  the  air  alone  is 
regenerated,  the  gas  being  supplied  as  hot  as  possible  from 
an  adjacent  producer.  The  gas  is  supplied  through  re- 
versing-valves  directly  into  the  hearth,  through  ports,  of 
which  there  is  a  set  at  either  end,  used  alternately,  as  is 
customar}'.  The  two  air-regenerators  are  so  placed  that 
between  each  and  the  hearth  there  is  a  combustion  chamber. 
The  two  combustion  chambers  are  connected  by  a  passage 
provided  with  a  damper.  By  this  means  preheated  air  is 
supplied  in  part  to  the  furnace-hearth  and  iu  part  to  the 
combustion  chamber,  through  which  the  waste  gases  are 
flowing  to  the  second  regenerator  on  their  w.iy  to  the  stack. 
The  proportion  of  air  supplied  to  each  is  so  arranged  that 
there  is  an  excess  of  reducing  gas  (and  therefore  less 
oxidation)  in  the  hearth,  whilst  the  complete  oxidation  of 
the  furnace  gases  is  effected  in  the  combustion  chamber. 
Finely-divided  solid  or  liquid  fuel  may  be  used. — W.  G.  M. 


Smelting  Furnaces ;  Utilising    Waste  Heat  in  connection 

with .     R.  Brown,  Southampton.     U.S.  Pat.  708,018, 

Sept.  2,  1902. 

The  apparatus  comprises  "a  covered  chamber  to  receive  the 
materials  for  the  furnace,  having  a  floor,  and  supported  so 
as  to  form  flues  to  receive  bogies  containing  hot  products 
from  the  furnace,  the  floor  having  openings  adapted  to 
allow  air  heated  by  contact  with  the  hot  products  to  ascend 
through  the  materials  thereon." — W.  G.  M. 


Ore  roasting  Apparatus.     A.  M.  Beam,  Denver,  Col., 
U.S.A.     U.S.  Pat.  708,615,  Sept.  9,  1902. 

A  rotating  cylindrical  horizontal  shell,  with  internal  spiral 
ribs,  has,  co-axial  with  it  and  rotating  along  with  it,  aa 
inner  tube  containing  a  conveyor.  The  ore  is  fed  into  odo 
end  of  the  inner  tube  and  is  ultimately  discharged,  roasted, 
at  the  other  end;  at  the  latter  end  are  perforatitins  serving 
to  conduct  the  roasting  gases  to  a  flue.  The  products  of 
combustion  from  a  fire-grate  pass  spirally  along  the  space 
between  the  shell  and  the  tube,  in  a  direction  opposite  to 
that  in  which  the  ore  is  being  conveyed.—  W.  G.  M. 


lioastcr  [Ores].     J.  A.  Ogden,  Philadelphia,  Pa.,  U.S.A. 
U.S.  Pat.  708,728,  Sept.  9,  19u3. 

The  ore  to  be  roasted  is  fed  on  to  the  upper  end  of  a  long 
inclined  jiiate,  suspended  freely  from  end  to  end  of  an 
inclined  flue  ;  a  constant  up-and-down  motion  is  given  to 
the  plate  by  means  of  a  cam.  The  plate  extends  a  little 
beyond  the  flue  at  each  end,  to  assist  iu  the  charging  and 
discharging  of  the  ore.  At  the  lower  end  there  is  a  grate, 
and  the  products  of  combustiou  pass  beneath  the  ore-plate, 
escaping  by  a  chimney  at  the  upper  end. — W.  G.  M. 


Ore-roasting  and  Fume-saving  Apparatus  ;  Combined  — — . 
W.  H.  Motter,  Denver,  Col.,  U.S.A.  U.S.  Pat.  708,977, 
Sept.  9,  1902. 

A  LONG  horizontal  masonry  flue  connects  a  fire-grate  with 
a  chimney  stack  ;  a  rotating  tube,  supported  on  rollers, 
runs  centrally  from  end  to  end  within  the  flue.  The  ore  is 
charged  into  a  hopper  at  the  stack  end  of  the  flue,  and  is 
fed  by  a  worm  into  the  rotating  tube,  within  which  it  is 
conveyed  by  a  spiral  and  delivered  at  the  far  end.  Within 
the  tube  is  a  narrower  tube  connected  to  it  concentrically 
throughout  its  length  ;  this  inner  tube  is  perforated,  and, 
by  a  special  joint  (which  permits  it  to  turn  freely),  is 
connected  to  a  stationary  tube  leading  to  an  exhaust  fan. 
This  fan  draws  the  fumes  and  gases  produced  in  roasting 
into  the  perforated  tube,  and  discharges  them  into  a  tank  of 
water,  where  the  sulphur  dioxide  is  absorbed,  and  whence 
the  resulting  solution  is  drawn  off  as  required. — W.  G.  M. 

Converters  or  Furnaces ;  Method  of  Forming  Lining 
of .     U.S.  Pat.  710,588. 

Converter.     U.S.  Pat.  710,589. 

Converters   or    Furnaces ;    Lining   for   .       U.S.    Pat. 

710,916,  Oct.  7,  1902.      W.  J.  Knox,  Edgewood  Park, 
Pa.,  Assignor  to  G.  Westinghouse,  Pittsburg,  Pa. 

The  basic  linings  of  converters  for  the  treatment  of  copper 
matte,  &c.,  are  made  in  the  following  way  : — Magnesite  or 
chromite,  and  "  oxysulfid  of  iron,"  are  finely  ground  and 
mixed  together  with  "  water  glass  "  and  suflicient  water  to 
make  the  mass  plastic;  the  amount  of  "water  glass" 
(silicate  of  soda)  used  must  be  sufficient  to  make  the  whole 
mass  contain  about  2  to  3  per  cent,  of  silica ;  this  mixture 
is  placed  in  position  in  the  converter,  by  using  a  temporary 
lining  to  support  it,  and  allowed  to  partially  dry ;  a 
solution  of  calcium  chloride  is  then  applied  to  the  inner 
surface,  and  all  the  moisture  dried  out.  The  "  oxysulfid 
of  iron  "  mentioned  above,  is  formed  when  iron  oxide  is 
added  to  molten  sulphide  of  iron,  and  may  be  obtained  by 
oxidising  a  molten  mass  of  copper  matte  containing  iron, 
in  a  basic  lined  converter,  whereby  the  iron  oxide  formed 
dissolves  in  the  molten  sulphide. — J.  W.  H. 
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Furnace;  Combined  Melallurgic  ,  and  Precipitating 

^V,lter   Tank.     G.  Drjan,   St.  Louis,   Miss.     U.S.   Pdt. 
711,281,  Oct.  14,  1902. 

Thi:  waste  j:;."ises  from  a  metallurgical  furnace  are  conJueted 
through  a  water-jacketed  doivu  flue  into  a  compartment  of 
li  waier  tauk,  which  is  provided  with  another  compartment 
coinmunieatiuir  with  a  chimney,  and  with  two  other  com- 
partments open  to  the  air,  for  the  withdrawal  of  the 
precipitate  formed.  The  compartments  are  separated  by 
water-sealing  partition  walls.  A  suction  and  blast  fan 
operate  between  the  waste  gas  receiving-  and  expelling- 
coaipartmeuts. — E.  S. 

Boasliny   Furnace.     D.    Sheedy  and   M.  W.   lies,  Denver, 
Col.     U.S.  Pat.  ni,a.)2,  Oct.  14,  19l>2. 

Thk  furnace,  adapted  for  roasting,  calcining,  or  chloro- 
ilisiug  of  ores  or  other  materials,  is  of  the  horizontally- 
extended  type,  having  its  arch  entirely  suspended  from 
suitable  supports  above  and  disconnected  from  the  hearth, 
and  is  at  "such  a  distance  above  the  same  as  to  afford 
continuous  openings  on  both  sides  for  the  passage  of  stirring 
and  conveying  devices,  transverse  scrapers  passing  through 
the  lateral  openings  on  each  side  of  the  furnace."  Endless 
carriers  are  connected  with  the  scrapers.  The  a^les  to 
conveyors  canying  rabbles  over  the  hearth,  are  hollow  pipes 
open  at  both  ends,  and  with  holes  near  the  centre  of  the 
furnace  for  passage  of  air  through.  The  upper  fr.amework 
IS  a  travelling  track  and  convejor  for  the  delivery  of  the 
[ore.— E.  8. 

l^/aj'  Steam  Generator.  G.  Mitchell,  X.aco,  Ariz.,  Assignor 
to  \j.  1).  Copeland,  Los  Angeles,  Cal.  U.S.  Pats.  711,331 
and  711,3.-52,  Oct.  14,  1902. 

\Bot  S!ay,^c.;   Process  of  Generating  Steam  from  . 

G.  Mitchell,    Kaco,   Ariz.,   and    L.    D.    Copeland,   Los 
Angeles,  Cal.     U.S.  Pat.  711,333,  Oct.  14,  1902. 

j  Is  this  group  of  closely  related  and  consecutive  patents,  the 
■  process  and  apparatus  for  producing  steam  under  pressure 
rby  the  admission  of  hot  slag  to  water  in  a  steam  generator 
•  are  described.  The  hot  slag  is  fed  from  a  hopper,  inter- 
Imitlently  through  a  rotary  valve  into  a  feed  chute  or 
[chamber  in  the  upper  part  of  a  steam  generator,  in  which 
[  chute  it  is  supported  by  an  oscillating  valve,  on  opening 
I  which  the  slag  falls  hy  gravity  into  the  body  of  water  in 
[the  generator  (this  being  meanwhile  closed  steam-tight), 
whence  it  may  be  withdrawn  intermittently  from  the  bottom 
I  in  a  granulated  state.  Two  or  more  of  the  generators 
[  may  be  used  in  vertical  series,  the  lower  receiving  the  slag 
[  discharged  from  the  generator  next  above. — E.  S. 

I  Zinc;  Process  of  Obtaining .     E.  H.  Hopkins,  London. 

U.S.  Pat.  708,044,  .Sept.  2,  1902. 

I  Lead-zinc  ores  (roasted  to  oxide  if  necessary)  are  charged 
I  with  carbon  into  a  retort,  the  opening  of  which  is  closed 
I  with  a  porous  carbon  slab.     The  zinc   distils  through  this 

(heated  to  incandescence),  and  passes  to  suitable  condensers. 
I  leaving   the    reduced   lead,   as  metal,  in  the   retort.     (See 

EDg.  Pat.  22,554  of  1900;  this  Journal,  1902,  .54.) 

— W.  G.  M. 

Zinc  Furnace.     W.  C.  Wetherhill,  Joplin,  Miss.,  U.S.A. 
U.S.  Pat.  708,438,  Sept.  2,  1902. 
I  A  BECTANGUi-Ait  lirebrick  chamber  is  divided  into  a  series 
of  compartments  by  transverse  walls  extending  from  top  to 
bottom  ;  these  walls  are  formed  of  superposed,  adequately- 
l  supported,  fireclay  combustion  flues,  through  which  circulate 
I  preheated  (regenerated)  air  and  gas  in  process  of  combus- 
tion.    In  the  vertical  compartments  between  these  heated 
I  walls  is  placed  the  charge  of  zinc  oxide  ore  and  carbonaceous 
I  material.     The  escaping  zinc  vapour  is  conducted  away  to 
I  condensers.     The  spent  charge  is  withdrawn  through  doors 
I  in  the   bottom.     The  flues  are   shaped  so  that   projecting 
I  edges   form  overhung  recesses,   along  which    the  vapours 
[  formed  in  the  reaction  can  travel.     The  end  walls  of  the 
[chamber  are  supplied  with  hinged  metallic  doors,   which 
I  assist  in  giving  access  to   the  interior  and  also  in  controlling 
[the  temperature. — W.  G.  M. 


Melats  from  their  Ores  ;  Apparatus  for  Separating . 

VV.  A.  K.  Loose,  Provo,  Utah,  U.S.A.     U.S.  Pat.  708,567, 

Sept.  9,  1902. 
Tins  is  an  improvement  on  U.S.  Pat.  674,563  of  May  21, 
1901,  and  is  mainly  intended  for  application  to  copper  ores. 
The  crushed  ore  is  mixed  with  carbonaceous  material  and 
fed  through  a  hopper  into  sloping,  rotating  fireclay, 
platiuuin,  or  iron  muflles  placed  within  a  combustion 
chamber,  and  so  heated  to  a  temperature  at  which  all  the 
oxidised  copper  compounds  present  would  he  reduced. 
The  reduced  ore  is  discharged  into  agitators  or  crushers 
containing  water,  and  the  metal  is  afterwards  separated  b\ 
dressing.  Aa  arrangement  is  described  in  which  gas  is 
useil  as  a  reducing  agent.  A  shield  and  a  mica-covered 
sight-hole  are  provided  in  the  muffles.— W.  G.  M. 

Copper ;   Process  of  liecovcring  iMetallic ',from  Copper 

Precipitate.       D.    McKechnie,    Liverpool.      U.S.    Pat. 
711.173,  Oct.  14,  1902. 

See  Eng.  Pat.  5693  of  1301  ;  this  Journal,  1902,  350.— E.  S. 

XL-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(^.)— ELECTRO-CHEMISTRY. 

Electricity^  Some  Applications  of ,in  Chemistry.     ,I.T. 

Conroy.    Paper  read  before  the  Liverpool  Chemists'  Assoc. 
Chem.  and  Druggist,  1902,  61,  [11S6J,  667. 

The  author  divides  the  methods  of  applying  electricity  in 
chemical  operations  into  three  main  groups:  (1)  electro- 
lytic processes  ;  (2)  electric  furnace  reactions ;  (3)  the 
electric  discharge.  In  the  case  of  electrolysis,  this  is  most 
simple  with  fused  salts,  theoretically  ;  but  practically,  m.any 
ditticulties  are  presented,  and  no  large  measure  of  success 
has  been  achieved,  except  in  the  manufacture  of  aluminium 
and  sodium.  For  the  production  of  alkali  and  chlorine  by 
the  electrolysis  of  solutions  of  alkali  chlorides,  three  types 
of  processes  are  in  use,  viz.,  the  mercury,  diaphragm,  and 
gravity  methods.  In  the  last-named  method,  which  is  used  on 
a  manufacturing  scale  in  Austria,  the  alkali  formed  at  the 
cathode  and  the  chlorine  liberated  at  the  anode  are  kept 
separate  by  taking  advantage  of  the  difference  in  density 
between  tlie  alkali  and  the  brine.  A  good  current  efiiciency 
is  attained,  hut  the  alkali  liquor  is  of  low  strength,  and 
is  largely  contaminated  with  salt.  The  Castner  -  Kellner 
(mercury  type),  Hargreaves-Bird  (diaphragm),  and  gravity 
processes  all  allow  of  a  current-yield  of  80 — 90  per  cent, 
being  obtained. 

In  electrolytic  processes  for  the  production  of  hypo- 
chlorites and  chlorates,  the  current  efficiency  is  low,  this 
being  due  to  a  considerable  extent  to  pureh'  chemical 
reactions.  Imhoff  found  that  losses  caused  by  reduction 
by  the  hydrogen  liberated  at  the  cathode,  are  considerably 
lessened  if  a  small  quantity  of  an  alkali  chromate  be  added 
to  the  electrolyte. 

Of  organic  compounds,  only  the  salts  of  organic  acids 
are  electrolytes.  Kolbe,  in  1849,  found  that  on  electrolysing 
an  aqueous  solution  of  potassium  acetate,  hydrogeu  is 
evolved  at  the  cathode,  whilst  carbon  dioxide  and  ethane 
are  liberated  at  the  anode.  In  electrolyses  of  this  kind, 
the  hydrocarbon  produced  contains  twice  the  number  of 
carbon  atoms  present  in  the  radicle  combined  vfith 
the  carbonyl  group.  In  1891,  Crum  Brown  and  Walker 
found  on  electrolysing  salts  ot  the  acid  esters  of  dibasic 
fatty  acids,  that  the  ester  group  behaves  as  a  non- 
electrolyte,  and  consequently  the  compounds  behave  as 
salts  of  a  monobasic  acid,  such  as  acetic  acid.  V.  Miller 
has  recently  combined  the  two  processes,  and  has  succeeded 
in  producing  esters  of  monobasic  acids  of  increasing 
carbon  content. — A.  S. 

Caustic  Potash  ;  Electrolysis  of  Molten .     M.  Le  Blanc 

and   J.  Brode.     Zeits.   I'.   Electrochem.,   1902,    8,    [-43], 
817—822. 

This  is  a  continuation  of  a  previous  paper  (this  Journal, 
1902,  1235).  The  decomposition  values  are  very  similar 
to   those   of   caustic   soda ;   the    samples   containing   most 
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water,  and  melting  at  the  lower  temperature,  show  only 
the  lower  point  (1'3  volt),  whilst  those  with  hut  little  water 
show  only  the  higher  point  (2'1  volts).  But  whereas,  in 
the  electrolysis  of  caustic  sorta,  the  evolution  of  hydrogen 
and  oxygen  is  observable  at  a  P.O.  of  1'3  volt,  in  electro- 
lysing fused  potash,  hj'drogen  only  is  observed  at  this  point, 
the  oxygen  first  appearing  at  higher  pressures  and  greater 
current  densities.  The  period  at  which  the  oxygen  is  first 
seen  varies  with  the  depth  to  which  the  electrode  is 
immersed,  and  is  not  indicated  by  an  irregularity  in  the 
current  curve.  It  would  appear  from  subsequent  experi- 
ments that  oxygen  is  really  evolved  at  1'2  volt,  but  is 
at  once  absorbed  in  the  formation  of  peroxide.  Nickel 
cathodes  are  somewhat  attacked  in  electrolysing  caustic 
potash  with  high  current  densities  (rarely  so  in  soda),  prob- 
ably owing  to  the  temporary  formation  of  nickel-potassium 
alloys.  The  amount  of  hydrogen  evolved  never  attained  the 
theoretical  figure,probably  owing  to  the  depolarising  action  of 
peroxide.  In  electrolysing  samples  containing  much  water, 
hydrogen  only  was  evolved,  and  no  potassium.  It  appears 
that  caustic  potash  must  be  a  far  better  carrier  of  oxygen 
than  is  caustic  soda. 

Casfuer  has  patented  the  electrolytic  reduction  of 
potassium  from  fused  caustic  potash,  but  the  authors  have 
completely  failed  to  isolate  the  metal  in  the  apparatus 
described,  which  gives  excellent  results  with  sodium.  The 
reason  for  this  is  the  great  readiness  with  which  potassium 
oxidises  at  the  temperature  employed.  Hut  by  covering 
the  bath  with  paraffin  oil  it  is  possible  to  obtain  globules 
of  potassium  with  great  ease.  Castner's  process  therefore 
does  not  appear  to  be  industrially  applicable  to  the  electro- 
lysis of  pure  fused  caustic  potash.— \V.  G.  M. 

English  Patents. 

Accumulators  or  Secondary  Batteries.     F.  N.  Blanc,' Paris. 
Eng.  Pat.  2G,237,  Dec.  'J3,  1901. 

The  different  parts  of  the  accumulator  are  formed  of 
aluminium,  which  has  been  previously  coated  electro- 
lytically  with  copper  or  any  other  suitable  metal,  .and 
then  plunged  into  a  bath  of  molten  lead.  The  coating  of 
metallic  lead  serves  to  insulate  the  aluminium  from  the 
electrolyte,  and  to  prevent  the  formation  of  sulphate  of 
aluminium,  which  would  hinder  the  passage  of  the  current. 

— G.  H.  R. 

Chlorates   and  Perchlorntes ;  Electrohjtic  Manufacture  of 

■ .     P.  L.  E.  Lederlin,  Chadde,    France.     Eng.    Pat. 

14,386,  June  25,  1902.     (Under  luternat.  Conv.,  Jan.  8, 
1902.) 

Sek  U.S.  Pat.  693,035  ;  this  Journal,  1902, 346.— W.  G.  M. 

French  Patents. 

Secondary  Batteries.     C.  T.  J.  Opperraann.     Fr.  Pat. 
317,621,  Jan.  8,  1902. 

The  .surface  of  the  lead  supports  for  the  active  material  are 
roughened  by  sand  being  blown  on  them  to  increase  the 
extent  of  the  contact  surface  and  consequently  the  adherence 
and  conductivity  between  the  active  material  and  its  support. 
Means  are  provided  for  connecting  the  electrode  plates, 
which  are  covered  on  each  side  by  perforated  sheets  of 
ebonite  or  other  insulating  material,  between  which  are 
inserted  separators,  consisting  of  cords  of  some  elastic 
substance  unaffected  by  the  electrolyte,  and  which  form 
intermediate  spaces  serving  for  the  escape  of  gases  and 
the  circulation  of  the  electrolyte.  The  active  material  is 
formed  of  lead  oxide  mixed  with  a  solution  of  bitumen  in 
a  light  hydrocarbon,  preferably  benzine,  with  or  without 
the  addition  of  alcohol  or  of  dilute  sulphuric  acid.  (See 
U.S.Pat.  706,444;  this  Journal,  1902,  1143.)— G.  H.  K. 

Electric  Accumulators.     Mathias.     Fr.  Pat.  317,634, 
Jan.  9,  1902. 

Spongy  antimony  is  substituted  for  spongy  lead  in  the 
negative  electrodes  of  electric  accumulators,  a  great  reduc- 
tion in  the  weight  of  the  accumulators  being  thus  effected, 
together  with  other  advantages.  The  spongy  antimony  may 
be  obtained  by  the  electrical  reduction  of  antimony  oxy- 
chlorides,  oxysulphides,   or  sulphides  ;  or  by  precipitation 


by  zinc  or  iron,  of  solutions  of  salts  of  antimony ;  or  bv 
acting  upon  an  alloy  of  antimony  and  another  metal  (a's 
zinc,  for  instance)  by  dilute  sulphuric  acid  or  other  suitable 
solvent. — E.  S. 

Saccharine  and  other  Liquids ;  Purification  and  Decolor- 

isation   of  ,   bi/    Electro-dialysis    with    a    Halogen. 

Spillern-Spitzer.     Fr.  Pat.  317,854,  Jan.  17,  1902. 
See  under  XVI.,  page  140G. 

Chlorates  and   Perchlorates  ;  Electrolytic   Manufacture  of 
.   [Hydrochloric  Acid.]    P.  L.  E.  Lederlin.    Fr.  Pat. 

317.930,  Jan.  S,  1902. 

See  Eng.  Pat.  14,387  of  1U02  ;  this   Journal,  1902,  1282 

— G.  H.  E. 

Chlorates  and  Perchlorates ;   Electrolytic  Manufacture  of 
.    [Hydrochloric  Acid.']    P.  L.  E.  Lederlin.    Fr.  Pat. 

317.931,  Jan.  8,  1902. 

See  Eng.  Pat.  14,387  of  1902  ;  this  Journal,  1902,  1282. 

— G.  H.  I{. 

Alumina,  Pure  ;  System  of  Produciny [Electrical]. 

C.  M.  Hall.     Fr.  I'at.  318,174,  Jan.  28,  1902. 
See  Eng.  Pat.  2260  of  1902  ;  this  Journal.  1902,549. 

— E.  S. 

United  St.vtes  Patent. 

Electro-dialysis  ;  Purifying  Sugar  Juice  hi/  Means  of 
A.  Baudry.     U.S.  Pat.  711,375,  Oct.'  14,  1902. 

See  under  XVI.,  page  1406. 

(S.)— ELECTEO-METALLUEGT. 

Iron  Ores;  Electric    Concentration  of .     M.  EutUen- 

berg.     Engineering,   Oct.    10,    1902,    484.      Paper   read 
before  the  American  Electro-chemical  Society. 

The  concentrates  from  low-grade  magnetic  iron  ores  are 
concentr.ited  magnetically  as  highly  as  possible,  and  then 
passed  through  an  electric  furnace,  the  melting  zone  of 
which  is  a  strong  magnetic  field.  The  grains  of  magnetite 
are  caught  and  detained  between  the  electrodes,  making  a 
high-resistance  bridge,  through  which  the  current  flows. 
As  the  ore  m.elts  it  loses  its  magnetism  and  falls  out  of  the 
magnetic  field,  being  replaced  by  fresh  ore  from  above. 
The  resulting  product  consists  of  masses  of  very  pure 
magnetite,  varying  in  size  from  a  bean  to  a  walnut,  which 
are  stated  to  be  specially  suited  for  employment  as  blast- 
furnace charges.  If  a  reducing  agent,  such  as  powdered 
charcoal,  be  added  to  the  ore  before  it  is  passed  through 
the  furnace,  a  partial  reduction  takes  place,  and  a  fritted 
mass  of  carbonaceous  dust  and  iron  ore,  partly  reduced,  is 
formed,  which  may  be  dropped  into  a  soaking  pit,  where, 
under  the  influence  of  the  heat  still  retained  in  the  mass,  a 
further  reduction  takes  place,  with  the  production  of  steel, 
which  is  free  from  sulphur  and  phosphorus,  imd  appears 
to  be  very  suitable  for  charging  open-hearth  furnaces.  The 
author  claims  that  the  method  is  specially  applicable  to  the 
treatment  of  ferruginous  sands.  These  usuiilly  contain 
titanium  in  the  form  of  grains  of  ilmenite,  and  by  adjusting 
the  strength  of  the  magnetic  field,  the  two  minerals  (ilmenite 
and  magnetite)  can  be  separated,  71  per  cent,  of  magnetite 
being  thiis  obtained  from  a  sand  containing  72-40  per  cent. 

—A.  S. 

Jron  ;    [  Electroh/tic]  Preparation  of  Pure  . 

A.  Skrabal.  "  Her.,  35,  [16],  3404—3405. 

Iron  deposited  electrolytically  from  ferrous  ammonium 
oxalate,  as  suggested  by  Treadwell,  contains  both  carbon 
and  lij'drogen.  The  author  deposits  iron  electrolytically  in 
this  way,  and  then  uses  the  deposited  iron  as  anode  in  a 
neutral  or  very  slightly  acid  solution  of  ferrous  or  ferrous 
ammonium  sulphate,  the  cathode  being  a  clean  platinaot 
plate,  and  the  electrolysing  current  of  very  feeble  E.XI.F. 
(0' 4  volt).  The  iron  thus  deposited  differs  sensibly  from 
that  obtained  from  the  oxalate  ;  it  is  crystalline,  pure 
white,  and  dissolves  completely,  though  very  slowly,  iu 
warm  dilute  sulphuric  acid,  evolving  absolutely  inodorous 
hydrogen.— J.  T.  D. 


Nov.  29, 1902.1 
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Fkenxh  Patents. 

Metals   and    Compounds ;    Deposition    of  .      [Zinc] 

S.  Conper-Coles  and  Co.     Fr.  Pat.  317,628,  Jar.  8,  1902. 

Sek  U.S.  Pat.  701,298  of  1902  ;  this  Journal,  1902,  917. 

— G.  H.  R. 

Zinc :  Galvanotechnical  and Klectrometallurgical  Extraction 

and  liefinimj  of .     [Boric  Acid.']     M.  I'aweck.     Fr. 

Pat.  318,103,  jail.  28,  1902. 
Thk  electrolytic  extraction  of  zinc,  and  preferably  the  coating 
with  zinc  of  articles  of  iron  or  other  metals  or  alloys,  is 
effected  tiy  the  employment  of  a  bath  in  which,  besides  the 
metaUic  salts,  such  as  the  sulphate  and  chloride  of  zinc,  and- 
the  conductiu£?  salts,  such  as  ammonium  sulphate  and  alkali, 
the  compounds  of  borax  are  also  employed,  such  as  free  boric 
acid  or  the  borates.  A  strongly  concentrated  bath  (up  to  and 
beyond  2o'  B.)  is  obtained  by  a  suitable  addition  of  the  cor- 
responding zinc  salt.  The  baths  described  can  be  combined 
with  analogous  baths,  or  with  other  known  zinc  baths,  in 
any  desired  proportiou.  The  articles  to  be  coated  with  zinc — 
nails,  for  instance — are  introduced  into  receptacles  of  per- 
forated sheet  iron,  or  of  network  of  iron  or  brass  wire, 
mounted  like  the  blades  of  a  turbine,  preferably  on  a 
horizontal  axis.  The  object  to  be  coated  is  suspended 
statiouarily  in  the  bath  as  the  cathode,  whilst  the  anodes  are 
mounted  as  spokes  on,  preferably,  vertical  axes,  and  kept 
rotating  during  the  electrolysis. — G.  H.  E. 

XII.-PATS,  FATTY  OILS,  &  SOAP. 

Cod-Liver  Oils ;  Examination  of .     Utz.    Zeits.  offenll. 

Chem.,  8,  304— 30G.     Chem.  Ceutr.,  1902,  2,  [15],  964. 

The  author  has  determined  the  refractive  indices  of  various 
Uver  oils : — 


I 


1 


Kind  of  Oil. 


Refractive 
Index,  jiD  at 


15°  C. 


20°  C. 


lofoden ,  1-4821 

I  Newfoundland 1-4788 

■  Finnmarken  " I  1-4806 

[Bark 1-4822 

Newfoundland '  1-4792 

'•la.  vapore  par." I  1-4813 

"Alb.  Ph.  G." I  1-4812 

;'Alb.  la.  vap.  par.  V\\.  G.  IF."  I  1-482U 
Bergen  steam  medicinal  cod- 
liver  oil,  Lofoden. 
"Alb.  Ph.  G.  IV."  iiatund  white  \  1-4821 
cod-liver  oil,  clanlied  at  0^  R., 
extra  tine.  i 

"  Alb."  Newfoundland  superfine  !  1-4791 
(seal  oil).  j 

"Flav.  Nr. -i" !  1-4795 

[  Crude  clear  train-oil 1-4821 

Stickleback  oil 1-482B 

Jtolphin  oil I  1-4708 


1-4S00 
1-4769 
1 -471)0 
1-4S02 
1-4772 
1-4792 
1-4792 
1-48U0 


1-4770 

1-4775 
1-+S00 
1-4T97 
1-4682 


Scale  Divisions 
of  ihe  Zeiss 

But.yro-Refrac- 
tometor  at 


16°  C. 


86-6 
80-8 
83-9 

86-7 
SI -5 
85-2 
85-0 
86-4 


81-3 
82-0 


87-5 
67-7 


20°  C. 


82-9 
77-5 
81-2 
83-2 
78-1 
81-5 
81-5 


82-9 


77-7 

78-6 
82-9 
82-4 
6S-6 


Apricot-kernel  oil  can  be  distinguished  from  almond  oil 
by  Biber's  reagent  (fuming  nitric  acid,  sulphuric  acid,  and 
water),  with  which  it  gives  a  red  colour,  whilst  almond  oil 
only  gives  a  faint  yellow ;  and  also  by  Nickles'  reaction 
(emulsion  with  Ca(0H)2),  the  emulsion  with  almond  oil 
soon  separating,  whilst  that  with  apricot-kernel  oil  remains 
permanent. — A.  S. 

English  Patent. 

Oils,  Fats,  and  other  Saponaceous  Materials  ;    Treatment 

of .     C.    Weygang,   Gravesend.     Eng.  Pat.   17,988, 

Sept.  9,  1901. 

A.  COMPLETELY  or  incompletely  saponified  rosin  soap  is 
treated  with  a  dilute  acid,  and  the  resulting  resinous  deposit 
used  as  a  purifying  agent  for  oils,  especially  cotton-seed  oil. 
A  suitable  proportion  of  the  product  (say  .T  to  10  percent.) 
is  melted  into  the  crude  oil.  and  the  mixture  boiled  for  two 
hours  or  more  with  about  25  per  cent,  of  water,  and  then 
left  for  the  clarified  oil  to  rise  to  the  surfacB. — C.  A.  M. 

Feench  Patents. 

Fish  Oil;    Manufacture  of  a  Tallow  Substitute  from , 

Sandberg.     Fr.  Pat.  317,540,  Jan.  4,  1902. 

Fisii,  wliale,  or  seal  oil,  &e.,  is  treated  with  sulphuric  and 
nitrous  acids  at  a  temperature  preferably  below  60°  C, 
and  the  resulting  solid  product,  "  suit"  d'huile  de  poisson," 
employed  in  the  manufacture  of  hard  soap  and  candles. 

— C.  A  M. 

Vegetable  Oils  ;    Treatment  of  Residues  from ,  for  use 

as  Forage.    C.  Fresenius.   Fr.  Pat.  317,578,  Jan.  7, 1902. 

The  residues  left  from  the  purification  of  vegetable  oils  are 
treated  vrith  alcohol,  methyl  alcohol,  or  acetone  to  remove 
bad-flavoured  or  injurious  impurities,  the  solvent  separated 
mechanicallv,  and  the  residue  dried  and  used  as  forage. 

— C.  A.  M. 

Soap  Granulaior.     E.  W.  Cavenaugh.     Fr.  X'at.  317,618, 
Jan.  8,  1902. 

See  Eng.  Pat.  224  of  1902;  this  Journal,  1902,  355. 

— C.  A.  M. 


The  results  show  the  refractive  index  affords  a  good 
I  means  of  distinguishing  between  Newfoundland  and  Nor- 
}  wegian  liver  oils. — A.  S. 

Apricot-Kernel ;    Fatty    Oil  of  the  .     K.   Dieterich. 

Verb.  d.  Vers.  Deutsch.  Xtf.  u.  Acrzte,  1901,  2,  165—168. 
Chem.  Centr.,  1902,  2,  [15],  943. 

I  Apricot  kernels  contain  40 — 41  per  cent,  of  oil,  which  has 

1  the  following   constants :  sp.  gr.  at   15°  C,  0-915 — 0-9211; 

Isp.  gr.  at  90°  C,  0-9010—0-9015;  solidifying   point,  -14" 

I  to  —  20°C. ;  refractometervalue  at25°C.,"  6.=i-6— 67-0;  at 

(40°,  58-0;  at  50°  C,  52-25  ;  critical  temperature,  46-47° C. ; 

(acid  value,  3 -  53 — 3 -  60 ;  saponification  value,  1 93  - 1  — 2 15-1; 

iodine   value    Hiibl,    100—108-7;    Hiibl-Waller,    107-8— 

108-9.     The  fatty  acids  had  :  sp.  gr.  at  15°  C,  0-9095  ;  at 

90°  C,  0-8875;    solidifying   point,  0°— 4-5°C. ;    butyro- 

ref Tactometer  at  25°  C,"  56-23 — 56-30;   at  40°,   56-0;    at 

50°  C,  41-3;  critical   temperature,  19-5°  C. ;  iodine  value 

Hiibl,  99-06—99-82;  Hubl- Waller,  96-64-97-90. 


— ,from  Fish  Livers.   A.  S. 
U.S.A.     U.S.  Pat.  711,307, 


United  States  Patents. 

Oil ;  Process  of  Extracting  — 
Hamilton,  Needham,  Mass., 
Oct.  14,  1902. 

The  freshlj'-reraoved  livers  are  mixed  with  a  suitable  pro- 
portion of  sodium  chloride,  and  allowed  to  stand  at  the 
ordinary  temperature  until  the  cells  are  disintegrated  (24 
to  72  hours).  The  oil  that  has  risen  to  the  surface  is  then 
removed,  and  the  residual  livers  pressed  in  the  usual 
manner. — C.  A.  M. 

Soap  Cake  ;  Antiseptic .    E.Klein  and  O.  P.  Workman. 

U.S.  Pat.  711,403,  Oct.  14,  1902. 

See  under  XVIII.  C,  page  1408. 


XIII.-PIGMENTS,  PAINTS ;   EESINS, 
VAKNISHES ;  INDIA-EUBBEE,  Etc. 

(^.)— PIGMENTS,  PAINTS. 

Potassium  Tungsten  Bronze.     G.  v.  Knorre  and  E.  Schafer. 
i  Ber.,  1902,  35,  [16],  3407—3417. 

"  Tungsten  bronzes  "  are  compounds  of  the  alkali  metals 

■   with  tungsten  and  oxygen,  which,  owing  to  their  colour  and 

I   insolubility  in   acids   and   alkalis,  have  been   employed  as 

;   substitutes    for   bronze  -  powder.        In    1 883,   one   of  the 

authors  (J.  prakt.   Chem.,"  27,  49—65,  91—93)  investigated 

the  preparation,  properties,  and  composition   of    potassium 

tungsten   bronze.     It  was  found  that   only  one   potassium 

bronze    exists,   potassium  in    this  respect  behaving  quite 

differently    from     sodium,    which    forms     four     bronzes. 

The    potassium     bronze    prepared     had     the   composition 

i   K„WjO,2.     In   I89S,  Hallopeau  (Bull.  Soc.  Chim.,  19,  746  ; 
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21,  267  ;  Ann.  Chim.  Phys.,  19,  106')  claimed  to  have  pre- 
pared two  potassium  bronzes  corresponding  to  the  formulie 
K3W3O5  and  K3W5O15,  the  latter  being  analogous  to  the 
blue  sodium  bronze.  The  authors  criticise  Hallopeau's 
work,  and  state  that  after  numerous  attempts  b_v  different 
methods  and  using  mixtures  of  varying  composition,  they 
have  only  been  able  to  prepare  one  potassium  tungsten 
bronze,  viz.,  KjVVjd,;.  They  state  tiiat  the  so-called 
bronze  of  the  formula  ICWjOj^  consists  in  reality  of 
potassium  oototungstate,  KjVVgOjj. — A.  S. 

English  Patent. 

PninI  and  other  Plastic  Materials  ;  Mill  for  Griiidiny . 

W.  H.  Cranstone,  Hemel  Hempstead,  Herts.     Eng.  Pat. 
24,815,  Dec.  5,  1901. 

The  body  of  this  apparatus  consists  of  a  horizontal  drum 
having  the  shape  of  two  truncated  cones  joineil  together 
by  a  short  parallel  portion.  Concentrically  within  the 
body  is  a  horizontal  shaft,  which  carries  at  one  end, 
rigidly  fixeii  to  it,  a  disc  with  its  edges  bent  approxi- 
mately to  follow  the  angle  of  the  cone  inside  which  it 
runs.  At  the  other  end  of  the  shaft  is  a  precisely  sim'lar 
opposite  disc,  connected  with  the  shaft  so  as  to  revolve 
with  it,  but  free  to  move  longitudinally  along  it  under 
the  influence  of  an  external  screw  and  wing-nut.  By 
tightening  this  nut  the  two  discs  press  against  the  coned 
portions  of  the  body,  more  lightly  at  their  outer  edges,  and 
the  paint,  which  enters  between  the  discs  from  an  upper 
hopper,  passes  between  the  fixed  and  the  revolving  cones, 
and  is  thereby  ground.  A  scraper  is  fitted  at  a  convenient 
spot  in  the  walls  of  the  body,  and  the  whole  is  mounted  on 
a  stand. — F.  H.  L. 

Fkknch  Patent. 

While  Lead  Substitute  [Lead  Sulphate"].     C.  G.  Sudre. 
Fr.  Pat.  317,588,  Jan.  7,  ly02. 

Galena  is  melted  in  a  cupola  furnace,  and  a  vigorous  blast 
of  hot  air  is  blown  through  it.  The  galena  oxidises  to 
sulphur  dioxide  and  metallic  lead,  and  the  heat  produced  is 
sufficient  to  volatilise  the  latter  together  with  undecomposed 
lead  sulphide.  A  second  air  blast  is  injected  into  these 
vapours.  This  oxidises  the  lead  and  lead  sulphide,  and  a 
product  is  obtained  which  contains  80  per  cent,  of  lead 
sulphate,  7  per  cent,  of  lead  sulphite,  and  13  per  cent,  of 
lead  oxide.  This  is  treated  with  sulphuric  acid  to  convert 
It  completely  into  lead  sulphate.  (See  also  this  Journal, 
1888,  330  ;   1889,  553.)  — M.  J.  S. 

(B.)- RESINS,  VARNISHES. 

Varnish;  Manufacture  of ,from  Chinese  Wood  Oil. 

Rev.  Prod.  Chim.,  5,  [19],  293. 

Wood  oil  is  not  suitable  to  replace  linseed  oil  in  the 
preparation  of  varnish,  but  only  as  an  adjunct  to  impart 
solidity  and  hardness  to  the  product.  In  no  case  should  wood 
oil  be  heated  above  160"  C,  or  it  will  be  permanently  altered 
in  character.  For  copal  or  gum-resin  varnishes,  the  propor- 
tion of  wood  oil  must  not  exceed  5 — 10  per  cent,  of  the  total 
oil  taken,  but  for  resin  varnishes  this  amount  is  insufficient. 
For  example,  4.5  kilos,  of  hardened  resin  are  mixed  with 
54  litres  of  boiled  linseed  oil  (containiug  a  certain  amount  of 
driers),  and  heated  to  1 40^  C,  at  which  stage  9  litres  of  wood 
oil  are  added.  The  temperature  must  he  kept  below  150"  C, 
and  after  removing  the  varnish  from  the  fire,  it  may  be 
clarified  with  turpentine  spirit,  &c.,  as  usual. 

Another  method  is  to  heat  together  for  several  hours,  at 
140° — 150°  C,  a  mixture  of:  wood  oil,  100  parts  by  weight; 
linseed  oil,  20 ;  manganese  resinate,  1  ;  red  lead,  i  ;  driers, 
2  parts ;  the  product  being  cl.arified  by  the  addition  of 
8  parts  of  turpentine  spirit  in  summer,  or  twice  that  quantity 
in  winter.  For  resin  varnish,  35  parts  of  this  product  may 
be  mixed  with  an  equal  amount  of  hardened  resin,  25  parts 
of  turpentine  spirit,  and  5  parts  of  pale  liquid  driers.  The 
resulting  varnish  may  be  used  to  mix  with  ordinary  linseed 
oil  and  resin  varnish — to  an  extent  not  exceeding  30  per 
cent,  of  the  oil  in  the  latter,  or  the  varnish  will  crack.  The 
■wood  oil  is  freed  from  the  contained  moisture  by  a  pre- 
liminary heating. — C.  S. 


Ekratim. 
This  Journal,  1902, 
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In  the  title  of  abstract  at  bottom  of  col.  2  delete  the  words 
'•  [(,'«;«  Hesiiis]  "  and  consider  the  article  as  referred  to 
group  XVI. 

(C.)— INDIA-RUBBER,  &c. 

Para  Rubber  ;  Chemistry  nf .    C.  Harries.    Her.,  1902, 

35,  [15J,3256— 32C6. 
The  author  hasojitinued  his  investigation  of  the  action 
of  nitrous  acid  on  pure  rubber  (see  this  Journal,  1901, 
1123).  By  the  action  of  highly  dried  nitrous  acid  gas  on 
pure  rubber  dissolved  iu  dry  henzene,  the  tir>t  product  is 
nitrosite  "  a."  (C|,|H„;N.O-,)»',  which  is  insoluble  in  all 
reagents,  and  decomposes  at  80° — 100°  0. 

Mtrositc  •'  «,"  when  further  acted  on  by  the  dry  gas  for 
several  days,  yields  nitrosite  "  b,"  C,„ll-„'Kff.)^^,  which  is 
soluble  in  ethyl  acetate,  acetone,  and  alkalis,  and  decomposes 
at  130°  C.     This  product  reduces  Fehling's  solution. 

By  the  action  of  moist  nitrous  acid  gas  on  rubber  in  wet 
benzene,  the  first  product  is  probably  C4i,H3eN6<),^  (Joe.  cit.), 
which,  by  continued  action  of  the  gas,  sjilits  up  into  2  mols. 
of  nitrosite  "r,"  CjnHjnXjUu;  the  latter  is  soluble  in 
alkalis,  reduces  Fehling's  solmion,  and,  when  heated  with 
amyl  alcohol,  gives  a  yellow  substance,  Cj,|II^N,,0,.,. 

Nitrosite  "6"  is  oxidised  by  nitric  acid  to  oxalic  acid, 
an  insoluble  solid,  C'aiHjiNjOu,  and  an  insoluble  oil.  With 
permanganate,  the  oxidation  products  are  oxalic  and 
succinic  acids.  These  oxidation  products  indicate  that  the 
rubber  hydrocarbon  is  an  open-chain  one,  and  this  view  is 
further  supported  by  experiments  made  with  Power  and 
Kleber's  myrcene.  This  open-chain  hydrocarbon  was 
polymerised  by  heating  in  a  tube  at  300"  C.,  and  gave  the 
following  products  : — 

Dimyrccne,  Co„H3;,  b.  pt.  160° — 200°  C.  (under  12— 
16  mm.);  and  a  non-volatile  product,  polymyrcene.  With 
moist  nitrous  acid,  dimyrceue  yielded  a  nitrosite,  CouHsuXjOio 
identical  with  nitrosite  "  c,"  whilst  pol}  myrcene  gave  a 
nitrosite,  C^dH^jNgOis  (see  above). 

Pure  isoprene  was  also  polynieiised  in  a  similar  way,  and 
furnished  dipentene  as  a  minor  product,  but  as  chief  pro- 
ducts a  high-builing  oil,  and  CmHij  hydrocarbons,  from 
which  nitrosites  similar  to  those  described  above  have  been 
prepared.  The  cyclic  and  di-cyclic  hydrocarbons,  limonene 
and  dipentene,  however,  when  polymerised,  failed  to  give 
nitrosites  with  moist  nitrous  acid. 

The  so-called  dipentene  fraction  of  rubber-oirwas  accord- 
ingly examined.  At  most  only  one-third  of  this  was 
dipentene,  the  chief  portion  being  a  mixture  of  C,|,H,5 
hydrocarbons.  Two  such  were  isolated,  one  of  which  is 
possibly  the  di-isoprene — 

(CH3)CH„:C.CH2.CH2.CH:C(CH3).CH:CHj, 

which,  together  with  isoprene,  would  appear  to  be  the  soorce 
of  such  dipentene  as  occurs  in  this  fraction.— R.  L.  J. 

India-Ruhber  Residues ;  Regeneration  of .    O.  Ilalten- 

hoff,  Hanover.     Ger.  Pat.  135.054,  June  23,  1901.    ZeiM. 
angew.  Chem.,  15,  [42],  1099. 

The  residues  are  spread  out  in  a  thin  layer,  and  heated  for 
a  long  while  at  150"  C.  (in  vacuo,  to  avoid  oxidation  of  the 
rubber).  The  sulphur  sublimes,  while  no  decomposition  of 
the  rubber  occurs.  The  lecovered  rubber  cau  then  be 
revulcanised  with  3i  to  4  per  cent,  of  sulphur. — J.  T.  D. 

XIV.-TANNING ;  LEATHER.  QLUE,  SIZE. 

Tanking  ;  Rapid .     .Schwede.     Rev.  Prod. 

Chim.,  5,  [18],  277. 

The  limed  and  washed  hides  are  immersed  in  turpentine 
spirit  and  then  transferred  to  a  rotary  drum,  where  they  are 
treated  with  a  solution  of  tannin  extract  containing  ^  per 
cent,  of  crude  glycerin  and  a  small  proportion  of  alum, 
about  200  litres  of  bath  liquor  being  required  for  a  cow-hide. 
The  progress  of  the  operation  is  watched  through  a  window 
in  the  axis  of  the  drum  ;  and  when  the  liquor  ceases  to  froth. 
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it  is  withdrawn  antl  replaced  by  a  similar  solution  of  greater 
streugth.  This  treatment  completes  the  tanninjr,  unless  the 
hides  (li^enpage  a  strong  odour  of  sulphurettt  J  hydropen, 
in  which  ease  they  are  discharged  into  a  tan  pit,  where  they 
are  treated  with  an  extra  quantity  of  tantiin  extract  and 
horax,  and  left  to  macerate  for  some  time.  The  concen- 
tration of  the  hath  and  the  duration  of  the  process  vary 
with  the  kind  of  hides  treated,  hut  as  a  rule  the  operation 
is  complete  in  3 — 6  days. — C.  .S. 

Tannin  ;    Volumetric   Ttctcrminatinn  of  ,  and  Anali^sis 

of  Tannin-contdiniiKj  Woods  and  E-rtracls.  A.  Thompson. 

See  under  \WW., page  141G. 

English  Patents. 

Leather,  Artificial ;  Maiuifactnre  of .     G.  Gauticr, 

Paris.     Eng.  Pat.  19,249,  Sept.  26,  1801. 

Raw  bide  shavings  and  other  off.il  are  softened  by  lime- 
water,  cut  up  into  small  pieces,  washed  till  free  from  lime, 
ground  under  a  spray  of  water,  and  then  incorporated,  it 
desired,  with  a  suitable  colouring  matter.  The  resulting 
mass  is  placed  in  a  bath  of  zinc  sulphate  (,')" — 6°  B.),  then 
further  treated  with  formalin,  alcohol,  lactic  acid,  glucose, 
paraffin,  or  other  agents  for  imparting  suppleness,  imper- 
meability, <fcc.,  and  dried  in  vacuo  or  by  a  hot  draught  at  a 
temperature  nut  exceeding  60"  C,  after  being  compressed 
into  bands,  blocks,  or  moulded  into  various  shapes. 

— R.  h.  .T. 

Adhesive  Mediums  \ Liquid  Glue  Substitute]  ;  Manufacture 

of  .     G.   Schmalfuss,  Cologne,  Germany.  Eng.  Pat. 

16,710,  .Tuly  28,  1902. 

,  Dextrin,  gum  arabic,  or  other  powder  with  adhesive  pro- 
)  perties  (100  parts),  powdered  sugar  (10  parts),  or  soap- 
I  powder  (5  parts),  are  mixed  together  and  fotmed  by 
I  pressure  into  tablets. — U.  L.  J. 

I  Glue    and    Gelatin  from    Bones  ;     ]\lanufacture    of   . 

H.  Hilbert,   Heufeld,  Upper  Bavaria.     Eng.  Pat.  18,042, 
Aug.  16,  1902. 

I  Bones  are  ground  to  a  coarse  flour,  grease,  fat,  and 
\  adherent  material  are  lemovi'd  if  desired,  and  the  powder  is 
I  subjected  to  the  siniulfaneoiis  action  of  hydrochloric  acia  or 
I  chloride  and  of  sulphur  dioxide.  The  mass  is  then  washed 
|i  and  boiled  down  in  the  usual  manner,  and  the  glue  run  off. 

— K.  L.  J. 

iDri/ing   Humid  Material    l^Spent    Tan,    jS'c.]    reduced   to 
Grains,  Sharings,   or   Small   Particles  ;  Apparatus  for 

.     A.  Huillard.     Ens.    Pat.    17,663,   Aug.   12,   1902. 

(Under  Internat.  Conv.,  Feb.  10,  19J2.) 

See  under  I.,  page  1386. 

Fkench  Patents. 

Hides  and  Shins  ;   Treatment  of .     Aitken. 

Fr.  Pat.  317,862,  .Tan.  17,  1902. 

I  Hides  and  skins  are  impregnated  with  one  or  more  of  the 
following  preservati/e  agents  :  gutta-percha,  balata,  shellac 
I  or  other  resins  and  gums,  pitch,  bitumen,  naphthalene, 
[pyridine.  These  may  be  simply  liquefied  by  heat  or 
[suitably  dissolved,  and  a  heavy  mineral  oil  maybe  added 
I  when  suppleness  is  required,  whilst  their  introduction  into 
Lthe  leather  is  effected  by  mechanical  agitation  assisted  by 
■  ledaced  or  diminished  pressure. — R.  L.  J. 

Tawing  of  Shins  ;  Process  for .     ^lasson  and 

8ansonnet.     Fr.  Pat.  317,894,  Jan.  18,  1902. 

I  The  skins  are   first   washed   in  wafer,  then   pasted  on  the 

\  flesh  side  with  a  mixture  of  slaked  lime  and  sodium  sulphide 

(10  per  cent.)  to  loosen  the   hair,  which  is  removed,  and 

then  soaked  for  4 — 7  days  in  a  series  of  baths  of  gradually 

increasing  streugth,  of  which  the  last  has  the  composition  : 

•  lime.  50  parts;   water,  40  parts;  sodium  sulphide,  10  parts. 

After  this,  the  skins  are  scudded  and  fleshed,  stretched  out, 

I  and  drenched  with  bran  for  6 — 12  hours  according  to  their 

[  condition  ;  then  immersed  for   10 — 30  minutes  in  a  bath  of 

I  bisulphite  of  sodium  (10  parts),  hyposulphite  of  soda  (30 


parts),  water  (60  parts),  drained,  fed  in  a  drum  for  40 — 60- 
minutes  with  a  paste  of  wheat-Hour,  sea-salt  and  water, 
dried,  and  finally  staked. — It.  L.  J. 

Tanning  Materials;  Process  and  Plant  for  the  Continuous 

Extraction     of    ,    hi/    Centrifugal    Force.       Bijgel. 

Fr.  Pat.  318,150,  Jan.  28^  1902. 

Two  machines  are  described,  one  for  materials  from  which 
the  tan  is  easily  extracted,  the  other  to  be  employed  when 
the  tannin  dissolves  with  dilHculty,  the  main  feature  being 
the  use  of  centrifugal  drams  with  the  liquors  circulating  in 
a  manner  de-iigued  to  extract  most  thoroughly.  Mechanical 
details  are  given. — R.  L.  .1. 

Leal/fr  ;  Preserimtion  of .     Paas  and  Jacobsen. 

Fr.  Pat.  318,027,  Jan.  24,  1902. 

Leather  is  preserved  and  waterproofed  by  resin,  which  is 
introduced  with  the  grease  in  the  currying  stage,  or  as  a 
weak  solution  (10  per  cent.)  in  dilute  alcohol,  which  is 
employed  as  a  bath  or  applied  several  times  to  the  surface 
of  the  leather.— R.  L.  J. 

Gypsum  Sluilge  from  Bones  ;   Utilisation  of ,  in  Paper 

and    Pottery    Industries.      Monin.       Fr.     Pat.     317,940, 
Jan.  21,  1902. 

See  under  XIX.,  page  1408. 


XV.-MANURES,  Etc, 

Thnmas-Slag.     Ground;    Determination    of   Citnc-soluble 

Phosphoric  Acid    in  ,  by   the   Mo'lybdate   Method. 

U.  Xeubauer. 

See  under  XXIII.,  page  1415. 

Superphosphate  Manures  ;  Gases  evolred  in  the  Manufac- 
ture of ,  and  a   more  Accurutt  Method  of  Determm- 

iiig  their  .SO;,  Eipiivalents.     J.  Affleck. 

See  under  Will.,  page  1413. 

English  Patent. 

Drying  Humid  Material  [Phosphates'\  reduced  to  Grains 

Shavings,     or    Small    Particles ;  Apparatus     for   . 

A.  Huillard.     Eng.  Pat.  17,  3.!,  Aug.  12,  1902."     (Under 
Internal.  Conv.,  Feb.  10,  190.'.) 

See  under  I.,  page  1386. 


XVI.-SUGAR,  STARCH,  GUM,  Etc. 

Meta-  and  Para-Saccharin.     IT.  Kiliani  and  H.  Nacell. 
See  under  Wl\.,page  1418. 

Starch  Syrup;  Sirenqth  and  Aciditi/  of .     O.  Saare, 

Zeits.  Spiritusi'nd.,  1902,  35,  [4.5],  479— 48l'. 
The  German  associations  interested  in  the  starch  trade 
have  agreed  to  the  following  proposals  with  regard  to  the 
sale  of  starch  syrup  :— The  so-called  "  old  "  degrees  Baume 
are  to  le  retained  as  the  basis  of  strength.  A  syrup  of 
44°  B.  his  a  specific  gravity  of  1-44  at  17'5°  C,  with 
permissible  variations  between  1  •  433  and  I  -447.  A  syrup 
of  42"  B.  has  a  specific  gravity  of  1-41,  with  variations 
between  I -403  and  1  •419.  In  cases  of  dispute,  the  specific 
gravity  should  be  determined  pyknometrically  at  17- j' C- 
in  a  .50  c.c.  measuring  flask,  ground  off  at  the  mark  and 
covered  with  a  small  glass  plate.  The  operation  should  he 
conducted  according  to  the  method  prescribed  by  Fruhling 
and  .S..'hulz  for  molasses,  with  the  exception  that,  instead 
of  previously  heating  the  syrup  to  remove  air  bubbles,  the 
pyknomeler  should  first  be  filled  cold,  then  wei"-hed,  and 
heated  to  expel  the  air,  finally  making  up  to  the  mark  with 
water.  The  results  are  to  be  converted  into  "  old  "  Baume 
degrees.  No  standard  is  fixed  for  the  acidity  pern;i-sllile  in 
starch  syrup,  since  its  applicability  is  not  dependent  on  its 
acidity.  When  the  acidity  has  to  be  determined,  50  grms, 
of  syrup  are  dissolved  in  50  grms.  of  water  and  titrated 
with  decinormal  caustic  soda  until  a  drop  of  the   liquid  no 
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]oDger  produces  an  alteration  of  the  colour  of  pale,  neutral 
(non-absorbent)  litmus  paper  ;  results  are  to  be  calculated 
in  per  cent,  of  H0SO4  on  the  syrup. — J.  F.  B. 

Maltose  and  Lactose ;  Quantitative  Separation  of . 

C.  I.  Boyden. 

See  under  XXlll.,  page  1416. 

Galactose ;  Neiv  Base  derived  from .     E.  Eoux. 

See  under  XXIV., pageHl>*. 

Starch  ;  Determination  of .     E.  Gianturco. 

See  under  XXIII.,  page  1416. 

English  Patent. 

Drying    Humid    Material    {^Fecular    Residues,    Beet    or 
Sugar-Cane  Products']  reduced  to   Grains,  Shavings,  or 

Small  Particles ;    Apparatus  for .      A.   Huillard. 

Eng.P.it.  17,663,  Aug.  VI,  1902.     (Under  luternat.  Conv., 
Feb.  10,  1902.) 

See  under  1.,  page  1386.; 

French  Patents. 

Sugar    from    Dry    Saccharine     Materials ;    Extraction 

of  .      Kefineria   de   .San   Luis.      Fr.   Pat.    317,689, 

Jan.  11,  1902. 

The  sugar  contained  in  dried  cane  or  beetroot  chips  is 
extracted  by  placing  them  in  a  series  of  containers,  the  top 
of  one  communicating  with  the  bottom  of  the  next  one. 
A  current  of  water  is  caused  to  flow  through  the  series  at 
such  a  speed  that  when  it  emerges  from  the  last  container, 
it  is  sulEciently  saturated  with  sugar  for  further  treatment. 

—J.  F.  B. 

Vacuum    Pans;    ?i^etv    Principle    of    Constructing  

Soc.  L.  Praiigey  and  J.  de  Grobert.     Fr.  Put.  317,802. 
Jan.  15,  1902. 

The  increase  in  the  Tolume  of  the  massecuite  as  the  boiling 
progresses  is  accommodated  by  increasing  the  surface  of 
the  boiling  mass,  and,keeping  its  height  practically  constant, 
instead  of,  as  heretofore,  allowing  the  mass  to  increase  in 
height  only.  This  may  be  effected  in  several  ways,  as  for 
instance,  increasing  the  working  space  of  the  j'an  by  a 
piston-like  arrangement  drawn  out  horizontally,  or  by  trans- 
ferring the  mass  from  one  vessel  to  another  in  a  gradually 
increasing  .series. — J.  F.  B. 

Saccharine  aJid  other  Liquids  ;  Purif  cation  and  Decolori- 

■   sation    of   ,   by   Electro-dialysis    with   a   halogen. 

Spilleru-'Spitzer.     Fr.  Pat.  317,854,  Jan.  17,  1902. 

An  electric  current  and  a  halogen  (preferably  chlorine) 
are  caused  to  act  simultaneously  on  the  liquid  to  be  treated, 
in  such  a  manner  that  the  halogen,  introduced  into  a 
chamber  containing  the  liquid  to  be  purified,  or  into  a 
chamber  separated  from  the  latter  by  a  diaphragm  and 
containing  an  indifferent  substance  (ivater).  is  directed  by 
the  electric  current  from  and  through  the  chamber  con- 
taining the  liquid  into  a  second  or  third  chamber,  also 
separated  by  a  diaphragm  and  containing  an  indiHerent 
substance.  On  reversing  the  current,  the  halogen  is  re- 
directed back  through  the  licjuid  to  the  other  pole,  and  its 
action  can  be  controlled  by  regulating  the  current. 

—J.  F.  v.. 

Saccharine   Juices ;  Purification   of   ,    hy   a    Process 

termed    "  Sulphocarbonation."       Weisberg.       Fr.    Pat. 
318,049,  Jan.  24,  1902. 

The  filtered  juice  from  the  first  carbonation,  having  an 
alkalinity  of  from  0-7  to  1-25  grms.  of  CaU  per  litre,  and  at 
a  temperature  of  60° — 80°  C,  is  passed  into  vessels.  ].t  is 
first  treated  with  sulphur  dioxide  until  it  no  longer  reddens 
paper  saturated  with  phenolphthalein.  The  current  of  gas 
IS  then  stopped  and  a  suitable  quantity  of  milk  of  lime  is 
added,  the  temperature  being  raised  to  80° — 85°  C.  The 
juice  is  then  saturated  with  carbon  dioxide  until  it  gives  a 
very  faint  pink  reaction  with  white  jrhenolphth.ilein  paper, 
raised  to  the  boiling  point,  and  finally  filtered. — J.  F.  B. 


Cellulose  of  Vegetable  Tissues;   Conversion  of ,  inio 

Glucose  and  its  Derivatives.     Revnaud  and  Bonna.     Fr 
Pat.  .318,203.  Jan.  29.  1902. 

In  the  manufacture  of  glucose  from  starchy  and  saccharine 
plant  tissues,  it  is  proposed  to  convert  the  celluh.se  also 
into  sugar.  The  plants  are  reduced  to  a  pulpy  mass,  heated 
and  treated  in  a  vat  with  a  suitable  solvent  of  the  cellulose- 
for  this  purpose  zinc  ethyl  is  preferred,  in  a  proportion  of 
1  to  5  per  cent,  of  the  plants  ami  at  a  temperature  below 
50°  C.  After  the  cellulose  is  dissolved,  the  mass  is  subjected 
to  a  fermentative  treatment,  first  by  the  addition  of  an 
acetifying  ferment  and  subsequently  with  the  addition  of 
pepsin.  The  saccliarification  is  fin.ally  completed  in  the 
ordinary  way,  either  by  boiling  with  acids,  treatment  with 
diastase,  or  heating  under  pressure. — J.  F.  K. 

Beetroot  Pulp  [for  Analysis]  ;  Press  for  Preparing . 

Soc.  dcs  Kaffin.  et  Sucr.  Say.     Fr.  Pat.  318,225,  Jan.  30 
1902. 

See  under  XXIII.,  page  1412. 

Liquids  [Gmn  Solutions']  :  Clarification  of ,  by  Means 

of    Gelatin    and    an    Oxidising    Agent.       Pharm.    lost. 
L.  AV.  Cans.     Fr.  Pat.  317,733,  Jan.  13,  1902. 

See  U.S.  Pat.  706,075  of  1902  ;  this  Journal,  1902,  1340. 

—J.  F.  B. 


Gum  ;  Manufacture  of  an  Artificial . 

Fr.  Pat.  317,942,  Jan."  2/,,  1902. 


Cerf. 


An  artificial  gum  is  prepared  in  a  convenient  solid  state  by 
mixing  suitable  proportions  of  the  mucilage  of  the  alga, 
termed  chondrus  crispus  or  Irish  moss,  and  starch  or  flour, 
and  drying  the  mixture  on  a  surface  smeared  with  oil  tq 
allow  of  the  removal  of  the  films  produced. — J.  F.  B. 

United  States  Patents. 

Sugar  Juice;  Process  of  Defecating .      J.  K.  llesson, 

Caen,  France.     U.S.  Pat.  710,413,  Oct.  7,  1902. 

Sugar  juices  and  syrups  are  defecated  by  adding  ammonia 
to  the  carbonated  liquor,  filtering,  and  mixing  it  with  a 
finely-divided  metal  (t'.<7.,  aluminium).  The  object  of  tlie 
ammonia  is  to  precipitate  the  lime  salts ;  if  desirable,  this 
ma\-  be  effected  by  the  use  of  an  ammonium  salt ;  or  an  acid, 
such  as  oxalic  or  phosphoric  acid,  may  first  be  added,  and 
then  ammonia.— J.  F.  B. 

Diffusioti  Apparatus  \_Sugar].     C.  Steffcn,  Vienna. 
U.S.  Pat.  710,533,  Get.  7,  1902. 

The  diffusion  vessel  is  combined  with  an  apparatus  for 
producing  a  pulp  from  the  partially-diffused  slices  and  the 
diffusing  liquid,  means  for  controlling  the  suppiv  of  slices 
to  the  disintegrating  apparatus,  a  ilevice  for  separating  the 
solid  residues  from  the  liquid  of  the  pulp,  means  for  return- 
ing the  liquid  to  the  diffusion  vessel  and  for  discharging 
the  concentrated  juice  from  the  diffusion  vessel.  The  f 
apparatus  is  designed  to  carry  out  the  process  described  Id 
Eng.  Pat.  10,884  of  1901  ;  this  Journal,  1902,  266.— J.F.B; 

Centrifugal  E.rtractor  [Sugar].     H.  A.  Peterson,  Hawaii. 
U.S.  Pat.  710,607,  Oct.  7,  1902. 

The  centrifugal  separator,  with  continuous  action,  consists  of 
a  revolving  main  vessel  of  cylindrical  form  with  a  perforated 
wall,  a  second  perforated  cylindrical  vessel  concern  ric  with 
and  secured  within  the  main  vessel,  forming  an  annular 
space  vertically  between  the  two.  There  is  also  an  open- 
centred,  conicallj'-inclined  plate,  forming  a  circular  trough 
or  throatway  fixed  in  the  annular  space,  a  surrounding  per- 
forated screen  enclosing  the  trough,  and  means  for  supplyini: 
the  material  to  be  treated  to  the  trough. — J.  F.  B. 

Sugar  Juice  ;   Process   of  Purifying  ,   by   Means   0} 

Electro-dialysis.      A.   Baudrv,  Kiew,  Russia.     U.S.  Pal. 
711,375,  Oct.  14,  1902. 

The  juice  is  neutralised  by  the  addition  of  sulphurous  acid, 
filtered,  and  electrolysed  by  the  action  of  soluble  positive 
electrodes  immersed  in  an  electrolyte   of  syiup   and  water, 
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;eparuteil  from  tho  juice  by  a  porous  conductinf;  medium, 
riie  juice  is  tbi'U  filtered  and  evaporated,  and  an  alkali  is 
idded  to  tiie  resulting  syrup  ;  this  is  then  neutralised  with 
;ulpburous  acid  at  a  temperature  of  40' — .50'  C,  and  sub- 
ieoted  to  electrolysis  in  compartments  at  negative  electrodes, 
[n  this  stage  the  hydrogen  liberated  reduces  the  sulphurous 
icid  to  hyposulphurous  (hydrosulphurous)  acid,  which  has 
I  powerful  decolorising  action.  Finally,  the  syrup  is  sub- 
jected to  the  action  of  both  electrodes  at  once,  in  order  to 
remove  the  residual  minor  impurities. — J.  F.  B. 

•ilarch  ;   Utilisation  of  By-Products  of  the  Manufacture 

of .      A.  .S.  Hoyt,   Xew   York.     U.S.  I'at.   710,461, 

Oct.  7,  1002. 

5EE  U.S.  Pat.  709,544  of  1902  ;  this  Journal,  1902,  1288. 

—J.  F.  B. 


XYII.-BREWma.  WINES.  SPIRITS.  Etc. 

Yeast  Albumin  ;  Preparation  of .     1!.  Schroeder. 

See  under  XXIV.,  paye  1418. 

ialicijlir  Acid  in  Wines;  Determinatinn  of .    H.  Pellet. 

See  under  XXIII.,  paye  1416. 

I  Salicylic  Acid  in  Wine ;  Determination  of . 

H.  Pellet  and  S.  dc  Grobert. 


1  f  See  under  XXIII.,  page  1416. 

Clf'c  Acid  in  Wine  ;  Detection  of . 

,*•  See  under  XXIII.,  pai/e  141. >. 


J.  Schindler. 


English  Patknts. 


'eer   and  other    Liquids ;    Apparatus  for  simultaneously 

Coolinif  and  Ain-aliny .     1).  Wickham,  Ware,  Herts. 

Eng.  Pat.  22,135,  Nov.  2,  1901. 

.'he  beer  is   caused  to  flow   over  or  down  a  spiral  worm 

ontnioing  the  cooling  medium,  situated  inside  a  cylindrical 

Jessel.     The   liquid   becomes  impregnated   with  the  gas  in 

llie  cylinder,  and  saturation  is  completed  by  beatinj  up   the 

■quid  as  it  arrives  at  the  bottom  of  the  vessel. — J.  F.  B. 

Orying    Humid  Material  [Spent  Grains  from   Distilleries 
and  Breweries']  reduced  to    Grai?is,  Shavijujs,  or  Sniall 

Particles ;    Apparatus  for   .     A.    Huillard.     Eng. 

Pal.    17,66.1,    Aug.   12,  1902.     (Under  Internat.  Conv., 
Feb.  10,  1902.) 

See  under  l.,page  1386. 

Fkench  Patents. 

Be*  and  other  Alcoholic  Lit/uids  ;   Concentration  of . 

I'ffeUier.      Addendum,     dated     Jan.      ;i,    1902,    to     Fr. 

Pat. 308,771,  March  7,  1901. 
fms  specification  relates  to  various  types   of  apparatus  in 
rhich  the  concentration  of   wine  by    refrigeration  can   be 
prried  out,  out  of  contact   with  air  and   light,  in  order  to 
eserve  the  colour. — J.  F.  B. 

■Fine,   Beer,  Milk,  and  other  Liquids ;  Sterilisation  and 

■  Preservation  of .     Amiot.     Fr.  I'at.  317,646,  Jan.  9, 

■  1902. 
See  under  XVIII.  A.,  paye  1408. 

l(2ei>Aofte    Liquids ;    Apparatus  for   Treating  ,  with 

'  Gases.     Truchot  and  Agron.     Fr.  Pat.  313,030,  Jan.  24, 
1902. 

apparatus  for  treating  all  kinds  of  alcoholic   liquids 

lifii  gases,  such  as  oxygen,  ozone,  carbon   dioxide,   and 

ijphur  dioxide,  consists  of  a  column  containing  a  number 

;  superimposed    discs,   alternately   concave    and   convex, 

Bstituting  dividers   and   receivers,  so  as  to   bring  every 

Sirticle  of  the  liquid  into  contact  with  the  gas. — J.  F.  B. 


U.NiTED  States  Patents. 
Elastic     Material     [Stoppers     for      Bottles     containing 

Carbonated  Liquids']  ;     Process    of  Producing     . 

A.  M.   D.  Classen,  Chicago,  U..S.,V.     U.S.   Pat.    710  564 
Oct.  7,  1902.  '       ' 

The  material,  which  is  specially  suitable  for  stoppers  of 
bottles  confainmg  beverages,  consists  of  a  mixture  of 
ground  cork  and  an  oxidised  vegetable  oil.  The  mass  is 
treated  with  soda  solution  to  remove  objectionable  flavours, 
and  is  then  dried,  treated  with  a  solution  of  shellac  in 
a  cohol  to  which  has  been  added  a  small  proportion  of 
glycerin,  and  fin.ally  immersed  in  boiling  paraffin  and  resiu 
to  prevent  carbonated  liquids  acquiring  any  flavour  from 
the  varnish. — C.  A.  M. 

Alcoholic  Liquid  Purifier.     C.  C.  Clark,  Pa.,  Assignor  to 

J.  G.  Carson,  Pa.  U.S.  Pat.  710,669,  Oct.  7,  1902. 
In  a  purifier  for  alcoholic  liquids  by  electrolysis,  consisting 
of  a  horizontal  cylinder,  means  are  provided  for  electro 
lysing  the  inflowing  liquid  by  a  series  of  intercepting  disc 
electrodes.  The  liquid  then  passes  to  another  portiSn  of 
the  cylinder,  into  a  filtration  chamber,  in  which  the  pre^ 
cipitated  impurities  are  removed,  and  the  filtered  product 
issues  through  a  screeu  to  the  discharge  outlet.— J  F   B 


XVIII.-FOODS;  SANITATION;  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(^.)— FOODS. 

Moist  Gluten  in  Flour  ;  Determination  of . 

M.  Arpin. 
See  under  XXIII.,  page  1417. 

E.NGLisH  Patents. 

Aerated  Water  Manufacturing  Apparatus.  F.  .F.  Merchant. 

Southport.  Fug.  Pat.  23,028,  Nov.  14,  1901. 
Ax  apparatus  for  cooling  liquids,  in  order  that  the  latter 
may  absorb  the  correct  amount  of  gas  for  proper  aeration. 
It  comprises  a  cooling  chamber,  containing  a  coil  which 
forms  a  by-pass  on  the  pipe  through  which  the  liquid 
flows,  a  sto|,cock  for  diverting  the  flow  of  liquid  throuo-h 
the  coil,  anil  thermometers  so  disposed  as  to  indicate  the 
temperature  of  the  liquid  before  it  enters  the  coil  and  after 
it  emerges  therefrom. \Y.  P.  ,S. 

Food;  Process  of  Preserving .     W.  D.  Baker.  Rogers 

.'Vrk.,  U.S.A.     Eng.  Pat.  14,340,  June  24,  1902.  °      ' 
See  U.S.Pat.  7UJ,131;  this  Journal.  1902,  1231— \V.  P.  S. 

Food  ;  Process  oj  Preserving .    \V.  D.  Baker,  Kogerb, 

Ark.,  U.S.A.     Eng.  Pat.  14,341,  June  24,  1902. 
See  U.S.  Pat.  709,432  ;  this  Journal,  1902,  1291.— W.  P.  S. 

Drying  Humid  Material  [Fruits,  Vegetables,  cj c]  reduced 
to    Grains,    Shavings,   or    Small   Particles;   Apparatus 

/<"■ •     A-  Huillard.     Eng.  Pat.  17,663,  Aug.  12,  1903. 

(Under  Internat.  Conv.,  Feb.  10,  1902.) 

See  under  I.,  page  1386. 

Centrifugal  Separators  for   Liquids  [Milk'].     J.    Melotte 

Kemicourt,  Belgium.  Eng.  Pat.  17,874,  Aug.  14,  1902. 
In  the  separator  drum  a  series  of  blades  are  connected 
together  at  their  inner  edges,  and  for  a  part  of  their  height 
only.  Several  series  of  the  blades  are  employed,  conuected 
at  different  heights,  the  blades  being  interposed  alternately, 
whilst  the  points  of  connection  are  superposed. — \V.  p.  S. 

Filtering   Apparatus.      C.  Baechler,  Ziirich,  Switzerland. 

Eng.  Pat.  18,566,  Aug.  23,  1902. 
See  U.S.  Pat.  707,537,  page  1408. 
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French  Patknts. 

Milk.    Wine,   Beer,  and  other  Liquids;  Sli-rilisation   and 

Preservation  of .     Amiot.     Fr.  I'at.  :i  17,040,  Jan.  U, 

1902. 
Milk  and  other  alterable  liquids  arc  sterilised  by  intro- 
ducins  them  into  a  vessel  together  wiih  oxvgeu  imder 
a  pressure  nf  18  atmosplieies.  The  luiuids  flow  over  a 
perforated  plate  iuside  the  vessel  and  are  agitated  therein 
1)V  a  mechanical  stirrer;  the  operation  is  continuous  and 
the  liquids  are  bottled  off  into  siphons  undtr  pressure. 

—J  F.  B. 

Xi on- Alcoholic    Beverages   ;     Proeess    of    Making    . 

Nathan.     Fr.  Pat.  :U7,711,  Jan.  11,  1902. 

NoN-Ai.ooiioLic  beverages  charged  with  pas  aie  prep.nred, 
particularly  from  dried  fruits,  by  extracting  the  juice, 
without  contact  with  metals,  by  maceration  with  aeration,  so 
as  to  separate  suspended  matter  and  to  suppress  objeclion- 
nble  aromas.  The  liquid  is  sterilised  by  heat,  the  air  in  the 
liquid  is  then  eliminated  by  the  application  of  a  vacuum, 
and  the  liquid  is  cooled  with  Gimnltaneous  admission  of 
carbon  dioxide  and  exclusion  of  air.  The  carbon  dioxide 
is  allowed  to  pass  through  the  liquid  to  remove  farther 
objectionable  aromas,  and  the  liquid  is  then  bottled  uuiler 
pressure  and  atraiu  sterilised  at  a  slightly  lower  temperature. 

—J.  F.  B. 

Butter  ;     Brncess   for     Refining    and    Preserving    . 

M.  Iscovesco.     Fr.  Pat.  ai7,910,  Jan.  Is,  1902. 


and 


The  process  consists  in  removing  the  casein 
emulsifying  the  butter  with  sterilised  water.  Butter  is 
melted,  filtered,  subjected  to  centrifugal  action,  being 
washed  at  the  same  time,  and  then  passed  inio  a  mixing 
chamber  where  it  is  emulsified  with  steiilised  water  or  salt 
water,  either  under  reduced  pressure  or  in  an  atmos;  here 
of  hvdrogeu  or  nitrogen.  The  whole  process  is  carried  out 
without  allowing  the  butter  to  come  into  contact  with 
atmospherie  oxygen.  Finally,  the  butter  passes  through  a 
refrigerator  under  a  pressure  of  i  to  0  kilos. — W.  P.  S. 

Vegetable  Oils  ;   Treatment  of  Hesiduesfrom  ,for  Use. 

as   Forage.     (!.    Fresenius.      Fr.  Pat.  317,578,   Jan.   7, 
1902. 

See  under  Xll.,  page  1 103. 


United  States  Patent. 


Filtering   Apparatus  ■ 
U.S.  Pat. 


—   [Milk'].     G.   Baechler,  Zurich. 
07,537,  Aug.  26,  1902. 

The  apparatus  consists  of  a  closed  chamber  provided  with 
inlet  and  outlet  pipes  at  the  top.  The  milk  on  enieriug  the 
chamber  passes  to  the  bottom  of  a  partition  formed  by  a 
sheet-metai  slab  inside  the  chamber.  When  this  parlition 
is  partially  filled,  the  milk  overflows  through  holes  covered 
with  triaugular  hoods  into  a  second  partition  formed  by  a 
slopino-  filter  screen  and  containing  sheet-metal  slabs  at 
certain  distances  apart,  reaching  from  the  bottom  of  the 
chamber  to  the  screen.  After  passing  through  this  screen, 
the  milk  enters  a  second  similarly  constructed  partition,  and 
finally  leaves  by  the  out-flow  pipe.  The  filter  chamber  is 
mornted  on  trunni<ms. — W.  P.  S. 


(B.)— SANITATION;  WATER  PURIFICATION. 
English  Patents. 

Water  ;    Means    of  and  Apparatus  fur   Purifying   . 

J.  E.  C.  1.  I'utzevs,  Brussels.     Eng."Pat.  21,740,  Oct.  29, 

1901. 
The  water  is  first  allowed  to  settle,  or  is  filtered.  A  portion 
is  then  charged  with  carbon  dioxide  and  injected  into  tl'c 
main  bulk,  the  whole  being  then  passed  thiough  a  series  of 
columns  packed  with  limestone.  On  leaving  the  latter, 
the  water  is  collected  in  a  reservoir  wiicre,  if  necessary, 
it  is  freed  from  excess  of  carbon  dioxide  by  aeration. 

-W.  P.  S. 


Water:  Method  for  l^lerilislng  and  Maintaining  Stcrili.<!ec[ 
Drinkinr/ "    >-■"■■-■-    t>„... j    ,.„_^:__         ,- 

Pat.  12,78S,  J 


Drinkinr/ .    ().  Kaysser,  Dortmund,  Germany.    En". 

une  J,  1902.  " 


One  grm.  of  sodium  peroxide  ami  0-2  grni.  of  calcium 
chloride  are  added  lo  each  litre  of  water.  The  precipitate 
is  allowed  to  settle,  and  the  water  is  finally  rendered 
palat:.bie  by  the  introduction  of  carbon  dioxide  immediately 
before  use. — W.  P.  ^>. 

Sewage  or  other  Filters.     »7.  Lowe,  Manchester. 
Eug.  Pat.  17, .581,  Sept.  3,  1901. 

The  air  from  beneath  a  sand  filter  is  exhausted,  in  order  to 
increase  the  flow  ot  liquid  throiiixh  the  filter. — \V.  p.  S. 

Seirage  or  other  Foul  or   Impure  Liquids  ;  Purif  cation  of 

.    li.  Malabar,  Liverpool.     Eng.  Pat.  21.310,  Oct.  24, 

190:. 

Tin.  sewage  is  run  into  a  box  containing  a  layer  of  clinker 
from  puddling  furnaces.  This  filters  off  the  coarser  sos- 
pended  matters.  The  liquid,  after  percolating  through  this 
layer,  passes  on  lo  a  stack  built  of  the  same  material,  and 
exposed  on  all  sides  to  the  air.  In  some  cases  a  number  of 
consecutive  straining  boxes  may  be  employed,  and  the 
sewage  filtered  by  upward  filtration  from  one  to  the  other 
before  allowiog  it  to  p.ass  on  to  the  stack  —  W .  P.  S. 

Sewage  ;    Apparatus  or  Means   of  Distribniing  [on 

Filter  Beds'].  ( '.  Mountany  and  W.  Farnswr  rth,  both  of 
South  Xormantoi:,  Derby.  Eng.  Pat.  12.633,  June  3, 
1902. 

A  DEVICE  for  spraying  sewage  effluent  from  intermediate 
filter-beds  upon  the  surface  of  subsequent  beds.  The 
effluent  is  intermittently  fed  into  a  trough  or  tank,  nassiug 
through  screens  on  its  entrance.  It  then  flows  down  vertical 
funncl-sha[ied  pipes  in  the  boitoin  of  the  trough  into  hori- 
zontal pipes,  finallv  passing  into  narrow  pipes  and  sprinklers, 
by  which  it  is  sprayed  into  the  air  before  falling  on  tbs 
filter-bed.— \V.  P.  S. 


(C.)— DISINFECTANTS. 
United  8r.\TES  P.vtent. 
Anti.teptle   Soap    Cake.     E.   Klein  and   I  >. 


Grand  Rapid 
1902. 


Mich.,  U.S.A.    U.S.Pat. 


I'.  Workman,  [ 
11,403,  Oct.  14,. 


The  soap,  impregnated  with  antiseptic,  is  coated  on  the 
exterior  with  insoluble  material  (such  as  a  solution  of  gum 
amber  mixed  wiih  paraffin),  and  perforated  with  a  series  of 
openings,  so  that  the  central  portion  can  dissolve,  whilst  the 
cake  retains  its  original  form. — C.  .V.  M. 

XIX.-PAPEE.  PASTEBOARD,  Etc. 

French  Patents. 

Gypsum  i^ludge  from  Bones,  t'tilisation  of ,  in  Paper 

and     Pottery     Industries.      Monin.     Fr.    Pat.     317,940, 
Jan.  21,  1902. 

It  is  proposed  to  utilise  the  gypsum  shidgi'  derived  from 
de-gelatinised  bones  in  the  manufacture  of  phosphorus 
(a)  in  the  paper  industry,  as  a  loadmg  material,  by 
washing  it  through  sieves,  drying  it  slowly  iu  the  air  at 
low  temperatures,  lo  avoid  the  discoloration  of  any 
gelatinous  organic  matter,  and  then  adding  it  to  the  .stil6E 
in  the  beater  ;  (6)  in  the  pottery  industry,  by  calcining  it 
in  closed  vessels  as  it  comes  from  the  filter- prcsse?, 
pulverising  the  calcined  product  aud  bolting  it  dry  or  else; 
washing  it  through  sieves  with  water;  it  is  then  suitable' 
for  incorporating  with  pottery  pastes  to  enhance  their 
whiteness.'^— J.  F.  B. 

Kilro-celliilose    and     Insoluble    Caseinatcs ;      Composilion'i 

eoTilaining .     E.  Franquet.     Fr.  Pat.  317,007,  .Ian.  7, 

1902. 

C-\SEiN  is  dissolveil  in  caustic  soda  and  the  stthition  is  then 
filtered  and  precipitated  by  a  solution  of  a  salt  of  the  base 
which   it   is   de-ircd   to   combine   with   the   casein.      The 
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I  precipitated  caseinate  ia  filtered  off  and  carefully  washed 
ami  pressed.  It  is  then  treated  with  alcohol,  preferably  with 
the  aildition  of  a  little  borax,  and  again  pressed.  The 
i  caseiiiato  is  then  incorporated  with  nitrocellulose  gelatinised 
i  by  a  solution  of  camphor  in  alcohol.  A  caseinate  of 
alumiuium  gives  a  translucent  product,  those  of  zinc  and 
magnesium  white  products,  whilst  various  oth'-r  metals  "ive 
coloured  products.     (Compare  this  Journal,  1902,  134.') 

—J.  F.  B. 

Celluloid;     Process     for     rendering  Incombustible. 

Mahille  and  Leclere.     Fr.  Pat.  317,884,  Jan.  18,  1902. 

Celluloid  is  rendered  not  only  uninflammable,  but  also 
incombustible  by  mixing  with  it  ferric  chloride  or  calcium 
bromide,  which  evolve  chlorine  and  bromine  respectively  on 
heatiug.  Solutious  of  either  of  these  bodies  in  ether- 
alcohol  are  mixed  with  similar  solutions  of  celluloid  and 
allowed  to  evaporate.  Celluloid  coutainiDg  ferric  chloride 
can  be  protected  superficially  from  the  action  of  the  air 
by  treatment  with  oxalic  acid  and  then  dippinf  in  a 
solution  of  albumin  ;  that  containing  calcium  bromide  is 
protected  by  dipping  in  dilute  sulphuric  acid, — J.  F.  B. 

Celliduse  of  Vegetable    Tissues;   Conversion   of ,  into 

Glucose  its  Derivatives.     Keynaud  and  Bonna.    Fr.  Pat. 
318,203,  Jan.  29,  1902. 

See  under  XVI.,  page  1406. 

United  States  Patents. 
Paper-making    Machines    [^Cylinder    Type']  ;    Mixer  Jor 

.     G.  L.  Hodge,  Ohio,  Assignor  to  the  Akron  Paper 

Co.,  Ohio.     U.S.  Pat.  710,456,  Oct.  7,  1902. 

K'  paper-making  machines  of  the  cylindrical  tvpe,  a 
pulp-hox  is  combined  with  the  eylinder-vat,  and  has  an 
opening  into  the  latter  which  can  be  adjusted  to  rsgulate 
the  flow  of  pulp.  End  boxes  open  into  the  pulp-box,  the 
bottoms  of  the  end  boxes  being  below  the  discharge 
openings  therelrom.  The  end  boxes  receive  the  pulp  from 
the  supply  chests  and  pistons  move  up  and  down  in  the  end 
boxes  causing  the  pulp  discharged  into  the  pulp-hox  to 
circulate  with  varying  speeds  iu  the  same  and  to  become 
evenly  distributed  in  all  directions. — J.  F.  B. 

Cellulose  Solutions  !  Manufacture  of  Filaments  from . 

E.  Thiele.     U.S.  Pat.  710,819,  Oct.  7,  1902. 

See  wider  V.,  page  1393. 

XX.-FINE  CHEMICALS.  ALKALOIDS, 
ESSENCES.  AND  EXTKACTS. 

Camphor  Carboj-i/lic  Acid  ;  Further  Investigations  on . 

J.  W.   Brflhl.     Ber,  1902,  35,  [ie],   3510-3519.     (See 
also  this  Journal,  1891,  1025.) 

As  a  /3'ketonic  acid,  camphor  carboxylic  acid  gives  a  colour 
reaction  with  feriic   chloride  ;  the  colorations,  however,  are 
far  more   marked  in   the  case  of  the  esters  than  with  the 
Tee  acid.     One  drop   of  ester  in  0*5  e.c.  of  alcohol  gives, 
)n  the   addition   of   1 — 2    drops  of  ferric  chloride,  first  a 
vdlowish,  then  a  greenish-blue,  and  finally  a  deep  indigo- 
blue    coloration.      The    behaviour    of   the   esters   towards 
'Olutions  of  caustic  alkali  is  very  peculiar;  the  amyl  ester 
s   insoluble   both    in   dilute    and   concentrated    lyes ;    the 
ithyl  ester   is    insoluble    in    dilute    solutions,  but   slightlv 
oluble  with  partial  saponification  in  concentrated  solutions 
'f  caustic  soda ;  the  methyl  ester  is  readily  and  completely 
oluble  without  saponification  in  dilute  alkalis.     All  three 
Bters  redden  litmus  paper  in  presence   of  water,  but  the 
cid  reaction  is  neutralised   by   a  very   small  quantity  of 
Ikali.     When  treated  in  ethereal  or  benzene  solution  with 
n  alkali  metal,  all  three  esters  yield  salts  with  evolution  of 
ydiogen.     The  free  acid  also  when  treated  under  these 
ondition.s  with  powdered  sodium  (prepared  by  melting  the 
letal  under  xylene  and  strongly  agitating  during  cooling) 
ives  a  salt  with  evolution  of  hydrogen.     But  whereas,  in 
ater  or  media   favouring  dissociation,  the  metal  and  acid 
imbine  iu  the  ratio  lNa:C,iH,j03 ;  in  benzene  and  media 
hich  do  not  favour  dissociation,  the  combining  ratio  is 


iNaiC^HjaOg.  The  salt  C™H:„0,;Xa  is  split  up  in  presence 
of  water  into  the  ordinary  sodium  salt  and  the  free  acid. 
Comparing  the  physiological  action  of  camphor  carboxylic 
acid  with  that  of  camphor,  it  was  found  that  the  sodium  salt 
was  entirely  devoid  of  toxic  action,  and  the  acid  was 
eliminated  unchanged.  This  observation  is  in  accordance 
with  the  known  decrease  of  toxicity  brought  about  in  other 
bodies,  e.g.,  phenols,  by  the  presence  of  the  carboxyl 
radicle.  The  esters  of  camphor  carboxylic  acid,  on  the 
other  hand,  possess  the  same  physiological  action  as 
camphor,  but  in  a  minor  degree. — J.  F.  B. 

Camphidone  and  Camphidine.     Pharm.  J.,  1902,  69, 

[1686],  387. 

Two  new  derivatives  of  camphoric  acid  named  camphi- 
done (C,oH,5NO)  and  camphidine  (CmHigN)  have  been 
obtained  by  the  electrolytic  reduction,  of  camphoric  imide 
(CiqHijNOj).  a  solution  of  camphoric  imide  in  65  per 
cent,  sulphuric  acid  is  placed  in  the  cathode  compartment 
and  dilute  sulphuric  acid  in  the  anode  compartment,  and 
an  electric  current  passed  for  3i  hours.  The  greater  part 
of  the  sulphuric  acid  is  then  precipitated  by  the  addition  of 
calcium  carbonate.  Camphidone  is  extracted  from  the 
filtrate  by  repeated  shaking  with  chloroform.  It  is  obtained 
as  a  soft  crystalline  mass  of  weak  camphor-like  odour ;  it 
melts  at  220°  C,  sublimes  at  higher  temperatures,  and  boils 
at  308°  C.  The  filtrate,  after  separation  of  the  camphidone, 
is  supersaturated  with  alkali  and  steam-distilled.  Camphi- 
dine is  obtained  iu  the  distillate.  It  forms  a  soft  crystalline, 
strongly  basic  body  of  intense  camphor-like  odour,  which 
melts  at  186°  C.  and  boils  at  209°  C— A.  S. 

Alkaloids ;   Thallium  Compounds  of  the .     C.  Renz, 

Ber.,  35,  [15],  2768. 

The  alkaloids  form  well-defined  compounds  with  the  halogen 
salts  of  thallium.  The  compound  of  hyoscyamine  with 
thallium  iodide,  TII3.C17H23NO3.HI,  forius  red  crystals 
melting  at  200°  C. ;  the  isomeric  atropine  compound 
melts  at  192°  C.  Cocaine-thallium  hydrochloride, 
(CiyHjiNO^.HCOoTlCI;,,  forms  large  white  needles.  The 
corresponding  compounds  of  strychnine,  (CsiHjjNnOj.  HCl), 
TICI3,  m.  pt.  240°  C,  quinine,  cinehonine,  coniine,  and 
nicotine  have  also  been  prepared. — A.  S. 


Atropine;  Conversion  of - 
T.  Amenomiya.  Arch. 
498—504. 


— ,  into  d-  and  l~  Hyoscyamine. 
der   Pharm.,    1902,    240,    [7], 


Since  Gadamer  has  shown  that  the  tropins  component  of 
atropine  and  hyoscyamine  is  optically  inactive,  it  follows 
that  the  optical  inactivity  of  the  former  alkaloid  and  the 
activitj'  of  the  latter  must  be  a  function  of  their  tropic  acid 
residues,  and  that  the  optically  active  atropines  which  have 
been  recorded  ([a]i,=  +  10°)  are  probably  mixtures  of 
equal  parts  of  atropine  <'inactive)  and  hyoscyamine 
([«!»  =  ±  20-3°). 

The  above  deductions  are  now  confirmed  by  experimental 
proof.  Inactive  atropine  was  hydrolysed  by  boiling  for 
27  hours  with  water  and  a  little  alcohol,  and  the  products, 
fropine  and  racemic  tropic  acid,  were  isolated.  The  latter  was 
then  split  up  by  means  of  the  quinine  salt  into  its  optically 
active  components.  The  separation  was  not  quantitative  ; 
31-4  per  cent,  of  rf- tropic  acid,  [a]™=  +71' 3°  in  alcholic 
solution,  and  25' 1  per  cent,  of /-tropic  acid,  [a]^"=  —  72-75°, 
were  obtained,  part  of  the  racemic  acid  being  recovered. 

The  two  active  tropic  acids  were  then  separately  re- 
combined  with  tropine,  by  repeated  concentration  of  the 
mixtures  with  5  per  cent,  hydrochloric  acid  and  removal  of 
the  synthesised  bases  from  the  sphere  of  action  by  extrac- 
tion with  ether  after  addition  of  ammonia.  The  two  bases 
obtained  were  purified  by  means  of  their  gold  chloride  salts, 
aud  the  optical  activity  of  their  hydrochlorides,  together 
with  the  melting  points  of  the  free  bases,  conclusively 
proved  their  identity  with  d-  and  /-hyoscyamine  respectively. 

—J.  F.  B. 

Lemon  Oil,  Artificial ;  Preparation  of .    Heine  and  Co., 

Leipzig.     Ger.  Pat.  134,788,  July  12,  1901. 

LiMOKENE  forms  about   90  per  cent,  of  oil  of  lemon,  but 
contributes  little  to  the  odour.     This  is  due  chiefly  to  citral. 
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but  normal  octyl  and  uonyl  aldebydes,  present  in  vury 
small  amounts,  are  essential  to  the  odour  of  the  natural  oil. 
Artificial  oil  of  lemon  is  produced  by  adding  to  a  mixture 
of  the  substances  present  in  the  natural  oil  (limonene, 
phellandrene,  citral,  citronellal,  geraniol,  geranyl  acetate, 
linalool,  linalyl  acetate),  or  to  a  mixture  of  these  substances 
without  the  first  two,  normal  octyl  aldehyde  or  normal 
nonyl  aldehyde  or  a  mixture  of  the  two. — J.  T.  D. 

Cinnamon-Oil,   Artificial;  Preparation   of .      Schim- 

mel  and  Co..  Miltitz,  Leipzig.  Ger.  Pat.  134,789,  March  2U, 
1902. 
CiKNAsnc  aldehyde  forms  70  per  cent,  of  the  oil,  and  the 
only  other  constituents  known  until  recently  were  phellan- 
dreue  and  small  quantities  of  eugenol.  A  mixture  of  these, 
however,  has  not  the  odour  of  the  oil,  and  later  researches 
have  shown  that  it  contains  amylmethyl  ketone,  normal 
Douyl  aldehyde,  cumia  aldehyde,  caryophylleiie,  linalool,  the 
isobutyl  ether  of  linalool,  cymene,  benzaldehyde,  phenyl- 
propyl  aldehyde,  furfural,  pinene,  and  eugenolmethyl  elher; 
of  these  the  first  six  are  especially  important  as  contributing 
to  the  odour.  The  claims  are  for: — (1)  Preparation  of 
artificial  Ceylon  cinnamon-oil  by  the  addition,  to  a  mixture 
of  cinnamic  aldehyde,  phellandrene,  and  eugenol,  of  a  mix- 
ture of  the  first  six  minor  coustitueuts  of  the  natural  oil 
mentioned  above  ;  (a)  the  addition  to  the  mixtures  made 
under  (1)  of  a  mixture  of  the  last  six  of  the  minor 
constituents  just  enumerated. — J.  T.  D. 


Cajuput  Oil.    E.  Kremers.     Vharra.  Rev.,  20, 
Pharm.  J.,  1902,  69,  [168.3],  367. 
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Exposure  to  air  of  cajuput  oil  (,from  Melaleuca  leucaden- 
dron)  tends  to  cause  oxidation  of  the  butyric,  valeric,  and 
benzoic  aldehydes  present  in  small  quantiiy  in  the  oil,  and 
exposure  to  light  may  result  in  polymerisation.  The  crude 
oil  sometimes  has  a  slightly  acid  reaction,  which  is  probably 
due  to  saponification  nf  the  terpenyl  acetate  it  coutains,  and 
oxidation  of  the  aldehydes.  Even  the  pure  oil  may  become 
gradually  acid  if  some  of  the  aldehydes  remain  after 
rectification. — A.  S. 

Oil  of  Cade.  E.  Kremers.  Pharm.  Bev.,  20,  401. 
Pharm.  J.,  1902,  69,  [1685],  367. 
It  is  stated  that  the  empyreumatic  oil  resulting  from  the 
destructive  distillation  of  ordinary  juniper  wood  is  substi- 
tuted m  the  market  for  true  oil  of  cade,  and  the  author 
points  out  that  this  fact  may  account  for  the  chemical 
differences  which  have  been  observed  in  oil  of  cade,  and 
especially  for  the  variation  in  the  amount  of  cadinene 
present."  From  a  medicinal  point  of  view,  however,  the 
phenols  are  more  important  constituents  of  the  oil  than 
cadinene. — A.  S. 

Methyl    Salicylate;    Natural   and    Synthetic    .      E. 

Kremers.     Pharm.   Rev.,  20,   350.    Pharm.  J.,  1902,  69, 

[1685],  367. 
Oil  of  sweet  birch  is  frequently  substituted  for  the  more 
expensive  oil   of  wiutergreeii,  whilst  synthetic   methyl   sali- 
cvlate  is  sometimes  substituted  for  both.     The  natural  oils 

n  be  distinguished  by  a  characteristic  odour  due  to  other 
constituents  than  methyl  salicylate.  Genuine  oil  of  winter- 
green  contains  about  90  per  cent,  of  methyl  salicylate, 
together  with  small  quantities  of  a  paraffin  (m.  pt.,  65-5°  p.), 
an"" aldehyde,  an  alcohol,  and  an  ester  of  the  alcohol.  Oil  of 
sweet  birch  contains  over  99  per  cent,  of  methyl  salicylate, 
together  with  traces  of  the  same  paraffin  and  ester  as  are 
preseut  in  oil  of  wintergreen.  Pure  oil  of  wintergreen  is 
colourless  and  boils  at  218"— 221°  C;  any  reddish  or 
yellowish  coloration  is  due  to  lack  of  care  in  distillation  or 
storage.  The  specific  gravity  (1-176 — I -187  at  15°  C.) 
varies  with  the  method  of  distillation  and  rectification,  and 
tends  to  increase  with  age.  The  specific  gravity  of  oil  of 
sweet  birch  is  about  1-180  at  15°  C,  whilst  that  of  methyl 
salicylate  (b.pt.,  219°— 221°  C.)  vanes  between  1-183  and 
1-190.  Oil  of  wintergreen  is  slightly  lajvo-rotatory 
(a»  =  —  0°  25'  to  —  1°  in  a  100  mm.  tube),  whilst  oil  of 
sweet  birch  and  pure  methyl  salicylate  an:  optically  inactive. 
Methyl  salicylate  does  not  exist  as  such  in  wiutergreeii 
leaves  or  sweet  birch  bark,  but  is  liberated  by  the  action 


Applicatii 
— .     E. B. 
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of  a  ferment  (betulase)  upon  a  glucoside  (gaultherin, 
ChHijjOs). 

Synthetic  methyl  salicylate  may  contain  toxic  homo- 
logous esters,  owing  to  the  presence  of  impurities  in  the 
salicylic  acid  from  which  it  has  been  prepared. — A.  S. 

Naphthalene  iti  some  Essential   Oils  ;  Existence  of .. 

H.  von  Soden  and   \V.  Rojahn.     Pharm.-Zeit.,  1902,  47 
779  ;  through  Chem.-Zeit.,  1902,  26,  [88],  Rep.  279.       ' 

Naphth.vlene  has  been  found  by  the  authors  among  the 
hydrocarbons  (chiefly  caryophyllene)  in  a  sample  of  oil  of 
cloves.  An  essential  oil  distilled  from  a  specimen  of  storax 
bark  also  contained  naphthalene,  the  proportion  being  so 
large  that  the  hydrocarbon  separated  out  in  small  crystals 
on  the  surface  of  the  bark  itself. — F.  H.  L. 

Thorium  from    Cerium,   Lanthanum,   and  Didymium ;  A 

New   Separation   of  ,    and   its   Application    to   the 

Analysis  of  Monazile.     F.  L.  Metzger. 

See  under  XXIII.,  fiayc  1415. 

Tartaric  Acid  in  Commercial  Products; 
Polarimetry  to  the  Determination  nf  - 
rick  and  F.  B.  Kenriek. 

See  under  XXIII.,  page  1417. 

Liver  Oils;   Examination  of . 

See  under  XII.,  page  1403. 

Alkaloidal  lieactions  ;  Neir .     Chem.  and  Druggist. 

See  under  XXIII.,  page  1416. 

English  P.vtents. 

Pharmaceutical  Compounds  [Zinc  Compounds'\  ;  Manufac- 
ture of .     H.  E.  Newton,  Loudon.     Krom  Farhenfebr. 

vorm.  F.  Bayer  and  Co.,  Elberfeld,  Germany.     Eiig.  Pat. 
25,706,  Dec.'ie,  1901. 

ZiNO  compounds  of  "  gelatose "  having  the  astringent 
properties  of  zinc  salts,  but  without  the  irritating  action  of 
the  latter,  are  prepared  by  treating  solutions  of  "  gelatoses" 
(albiiiuoses  derived  from  glue  by  heating  with  high-pressure 
steam)  with  zinc  salts,  precipitating  the  compounds  bj 
means  of  alcohol,  and  drying  and  powdering  the  products. 

—,1.  F.B.   • 

Hamoglobin ,-     Medicitial    Preparations    of     .      F 

Ilanssen,  .\hona,  Germany.     Eng.  Pat.   16,85-5,  July  29 

1902. 

HiEMOGLOBiN  of  any  kind  is  im])reguated  with  carboi 
dioxide  either  directly  or  by  the  addition  of  carbonate  1D( 
a  suitable  acid.  It  is  claimed  that  when  a  solution  of  bucI 
a  preparation  is  flavoured  with  vanilla  extract  and  added  tt 
milk,  the  product  resembles  chocolate  in  appearance  ani 
taste.— J.  F.  B.  [ 

French  Patents. 

Heptine,   Octine,  and   their  Derivatires  ;    Acids  obtaine* 

from .      Mouren.      Addendum,  dated  Jan.    16,  I90'i 

to  Fr.  Pat.  306,619,  Dec.  2G,  1900. 

The  original  patent  referred  to  the  preparation  of  acid»  b 
treating  heptine  and  octine  or  their  derivatives  triti 
metallic  sodium  at  a  temperature  of  130" — 180"  C,  «n| 
decomposing  the  sodium  derivative  obtained  by  carho 
dioxide.  This  addendum  relates  to  a  similar  treatmet 
of  various  other  acetyleiiic  and  allyleuie  hydrocarbons  an* 
their  substituted  homologues,  such  as  are  obtained  froi 
ketones,  e.g.,  methyl  -  hexine,  methyl  -  heptine,  methyl-^ 
hepten-5-ine-l  (from  natural  methyl-heptenone),  and  sewn 
others.-^J.  F.  B. 

Para-cresol    Oxalic    Ester;     Preparation    of ,   an 

separation  of  Para-  and   Meta-cresols.     Kud.   lliltge' 
Chem.  Fab.  fur  Thecrprod.     Fr.   Pat.  317,512,  Jan. 
1902. 

Thk  oxalic  ester  of  p-cresol  is  prepared  by  heating /i-ows^ 
or  the  commercial  mixture  of  cresols  containing  it,  ^itl^ 
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with  anhydrous  oxalic  acid,  or  with  an  anhydrous  acid 
oxalate,  allowing  the  oxalic  ester  produced  to  crystallise 
and  separating  tlie  product.  Under  these  conditions  ;n-cresol 
is  not  converted  into  a  crystalline  derivative,  and  the 
p-cr<.3ol  can  thus  be  separated  and  regenerated  by  treating 
the  oxalic  ester  with  water. — J.  F.  B. 

Turpentine ;     Manufacture     of    a     Camphor    Suhstitule 

from .     Magnier   and  Brangier.     Fr.   Pat.   317,804, 

Jan.  15,  1902. 

I    Tl'kpentine  is  first  converted  into  the  solid  hydrochloride 
;    and   the  latter  by   the  action   of  alcoholic  soda   is    trans- 
formed  into  camphene.     The   catnphene   is   then  oxidised 
electrolytically  by  passing  an  electric   current  of  sufficient 
;    strength  through   a  mixture   of   cjimphene   and  acidulated 
1    water  heated  in   an  autoclave  under  a  suitable  pressure,  and 
n)aintalned  in' agitation.     If  desired,  oxidising  substances. 
suL'h   as  hydrogen   peroxide   or    barium   peroxide,  or  per- 
, .,    niangnnates,  may  be  added  to  the  mixture.— J.  F.  B. 

United  States  Patents. 

Acetyl   Chloride  ;   Process   of  Makitiy   .       .\.    Wohl, 

Berlin.     U.S.  Pat.  710,648,  Oct.  7,  I:i02. 

In  the  process  of  making  acetyl  chloride  by  the  interaction 
of  calcium  acetate  and  sulphury!  chloride,  as  hitherto 
practised,  the  yield  only  amounts  to  about  30  per  cent,  of 
the  theoretical  quantity.  It  is  now  found  that  if  the 
mixture  of  the  two  materials  be  subjected  to  a  process  of 
milling  for  several  hours  before  being  distilled,  the  yield  is 
increased  to  as  much  as  80  per  cent. — J.  F.  B. 

Terpene  Pero.ride.     A.  S.  Kamage,  Ohio.     U.S.  Pat. 
710,893,  Oct.  7,  1902. 

See  Eng.  Pat.  4200  of  1901 ;  this  Journal,  1902,  188. 

—J.  F.  B. 

Oil  from    Fish    Livers ;     Process    of    Extracting  , 

A.  S.  Hamilton.     U.S.  Pat.  7 1 1,307,  Oct.  14,  1902. 

See  under  XII.,  page  1403. 


XXI.-PHOTOGEAPHY. 

'  Solarisation-like  Phenomena  in  Photography  tcithout 
Exposure  to  Light.  Luppo-Cramer.  Phot.  Corr.,  1902, 
39,  565  ;  through  Chem.-Zeit.,  1902,  26,  [?8],  Rep. 
292. 

The  author  has  confirmed  Russell's  results  as  to  the  action 

of  hydrogen  peroxide   in   producing  the  chemical  reversal 

of  the  latent  photographic    image.     When  strips  cut  from 

dry  plates   were  partially  immersed  in  perfect  darkness  in 

weak  solutions   of   peroxide   for  two  hours  at   20°  C,  the 

thenomena  observed  resembled  those  given  by  exposures 

increasing  in  length  up  to  the  solarisation  (reversing)  point. 

With  solutions  between  0-03  and  O'l  per  cent,  in  strength, 

•the  wetted  and  the  non-wetted  parts  of  the  films  developed 

lap  to  the  same  degree  of  blackness,  the  density  increasing 

IS  the  concentration  of  the  peroxide  increased  ;  but  when 

he  bath   contained  3  per  cent,  of  hydrogen  peroxide,  the 

"■etted   portion  remained   quite   white,  while   the   dry   part 

iirned  black   when  the  developer  was  subsequently  applied. 

These  phenomena  cannot  be  explained  by  a  variation  in  the 

peed  of  diffusion  of  the  developer  into  the  wetted  and  the 

ion  wetted  film;  because  during  the  final  employment  of 

'  hypo,"  fixation  proceeded  with  uniform  rapidity  all  over 

he  plates.      More   probably   the  peroxide  acts  upon   the 

elatin  to  produce  a  body  which  reduces  traces  of  the  silver 

'romide.  but  which,  in  presence  of  stronger  solutions,  again 

e'-troys  the   latent  image  by   oxidation.     In  similar  con- 

entrations    ammonium    persulphate   acts    identically,    but 

lore  slowly ;  and  even  sulphuric  acid  has   an   analogous 

ction.     In  the  last  case,  however,  an  impurity,  perhaps 

ydrogen  peroxide,  may  be  present  in  the  acid,  which  causes 

to    behave    in    this   fashion.      No    reversal    could    be 

btained  with  nitric  or  citric  acids  ;  for  in  concentrations 

seceding  1  per  cent.,  the  gelatin  was  completely  dissolved 

fore  the  maximum  of  density  was  produced — F.  H.  L. 


Acetone  Hisitlphite ;  Applications  of ,in  Photography. 

A.    Eichengriin.       Zeits.    angew.     Chem.,     15,      [43], 
1114  — uie. 

In  developers,  in  quantity  about  H  times  as  great 
as  that  usually  taken  of  potassium  metabisulphite.  acetone 
bisulphite  can  advantageously  replace  both  that  salt  and 
sodium  sulphite ;  it  can  be  used  in  presence  of  either 
caustic  or  carbonated  alkalis,  and  from  its  stability  can 
be  used  to  prepare  highly  concentrated  stock  solutions, 
which  keep  indefinitely.  Developers  containing  it  give  a 
brown  tone  to  the  silver  deposit,  and  by  altering  the 
concentration,  any^  tone  from  light  brown  to  deep  black  can 
be  obtained,  both  with  negatives  and  with  papers.  A 
particular  tone  like  an  etching,  admirable  for  reproducing 
etchings,  and  for  landscape  and  portrait  work,  is  obtained 
by  exposing  a  paper  8  or  10  times  longer  than  the  normal 
time,  and  then  developing.  It  also  forms  an  excellent 
preservative  for  fixing  baths ;  1  or  2  per  cent,  renders 
unnecessary  any  addition  of  sulphuric  acid,  citric  acid, 
alum,  &c.,  while  it  does  not  harden  the  gelatin,  and  hence 
allows  of  rapid  washing  after  fixing.  3.  It  is  useful  in 
Namias'  method  of  reducing  over-printed  positives ;  the 
copies  are  weakened  in  dilute  acidified  permaneanate 
solution,  and  then  decolorised  ^cleared)  by  acetone  bisulphite. 
Similarly,  it  may  be  used  with  advantage  instead  of 
ammonia  in  the  ordinary  mercury  process  of  intensifying 
4.  As  a  preliminary  bath  in  developini;  by  ferrous  oxalatt 
even  iu  very  small  quantity,  it  enormously  increases  tKt 
rapidity  of  the  action,  and  gives  much  sharner  and  clearer 
pictures  than  are  possible  without  it.  5.  As  a  restrainer 
to  the  more  rapid  developers: — it  is  possible  with  its  aid  to 
obtain  a  picture  from  a  negative  which  has  been  over- 
exposed from  100  to  20,000  fold,  (^ne  per  cent,  is  added 
to  the  ordinary  developer  (say  4  c.c.  of  concentrated  Edinol 
developer,  100  c.c.  of  w.ater,  1  grm.  of  acetone  bisulphite)  ; 
the  appearance  and  development  of  the  image  proceed  as 
though  with  a  normally  exposed  plate.  It  is  stated  thac  in 
this  way  photographs  of  subjects  hitherto  impossible  are 
obtainable — reproductions  of  paintings,  dark  interiors  with 
windows,  machinery  with  bright  reflexions,  landscapes  in 
sunlight,  ice-  and  sea-pictures,  even  subjects  with  the  sun 
iu  the  picture. — J.  T.  D. 

English  Patents. 

Photographic   Plates   or   Papers;    Manufacture   of . 

H.   E.   Newton,  London.     From   Farbenfabriken  vorm. 

F.  Bayer  and  Co.,  Elberfeld,  Germany.     Eng.  Pat.  22.727 

Nov.  11,  1901. 
Beadt-made  plates  or  papers  are  soaked  in  solutions  ot 
suitable  developing  agents,  and  then  dried.  As  an 
example,  "  Monopol "  plates  are  immersed  in  a  bath 
containing  5  parts  of  "  paramo!  "  (amiuo-o-oxybenzylic 
alcohol)  and  5  parts  of  acetone  sodium  sulphite  per  50  parts 
of  water  until  the  gelatiu  lias  softened,  when  they  are 
taken  out  and  dried.  After  exposure  the  plates  are  soaked 
in  a  small  quantity  of  water  and  then  "  developed  "  by 
adding  5  grms.  of  potassium  carbonate.  Numerous  other 
developers  may  be  used  similiirly.  Eng.  Pats.  15,434,  1891, 
and  12,421,  1901,  are  referred  to.— F.  H.  L. 

Colour  •  Photographs,  and  Method  of  Making  the  same. 
A.  J.  Boult,  London.  From  The  Miley  Colour  Photo- 
graph Co.,  New  York.  Eng.  Pat.  17,48.5,  Aug.  8,  1902. 
Three  three-colour  negatives  are  produced  by  the  aid  of 
screens  iu  the  usual  way.  These  are  printed  separately 
upon  ,"  carbon  tissue,"  prepared  with  a  blue  pigment  for 
the  red  negative,  a  red  pigment  for  the  green  negative,  and 
a  yellow  pigment  for  the  violet  negative,  said  pigments 
being  carefully  selected  for  purity  of  tint  and  for  absence 
of  liability  to  render  gelatin  insoluble.  Beginning  with 
the  red  tissue,  it  is  transferred  to  a  temporary  waxed 
and  coUodionised  support,  developed  with  hot  water,  and 
then  transferred  to  the  gelatin-coated  paper  which  serves 
as  the  final  support.  The  wax  and  collodion  carried  from 
the  temporary  support  are  removed  by  rubbing  with 
alcohol  and  ether,  and  the  remaining  exposed  gelatin  is 
hardened  with  chrome  Bill's  solution.  Next  the  yellow 
and  then  the  blue  tissue  are  developed  on  temporary 
transparent    supports,    and     transposed    on     to    the    red 
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ma^e,  superposing  them  accurately.  The  prescribed  order 
of  applying  the  coloured  images  to  the  final  support  should 
not  be  departed  from. — F.  H.  L. 

French  Patents. 

Polychromatic  Photographic    Prints.     S.   Vathis.     Fr.  Pat. 

317,524,  Jan.  4,  1902. 
A  PROCESS  for  obtaining  prints  ranging  in  colour  from 
yellowish  brown,  through  red,  to  a  violet  shade  of  blue. 
A  positive  is  obtained  as  usual  on  coUodio-citro-chloride 
paper,  which  is  toned  in  a  bath  containing  300  c.c.  of 
hydrochloric  acid  and  2  grms.  of  gold  chloride  per  litre,  a 
special  bath  of  1  per  cent,  gold  chloride  simply  being 
employed  for  particular  colours.  The  print  is  well  washed, 
fixed,  washed  again,  and  dried.  It  is  then  heated,  either 
by  passing  it  over  a  ilame  or  by  applying  to  it,  locally 
or  otherwse,  a  hot  "  iron."  Next  the  picture  is  washed 
in  water  for  10  minutes,  and  finally  mounted  wet  or  dry. 

— F.  H.  L. 

Photographic    Plates ;     Developing  ,    in    Daylight. 

J.  N.  Ludwig.     Fr.  Pat.  318,11(3,  Jan.  29,  1902. 
Sek  Eng.  Pat.  3023,  1902  ;  this  Journal,  1902,  639. 

— F.  H.  L. 

XXII.-EXPLOSITES,  MATCHES,  Etc. 

English  Patent. 

Explosives  [^Hardening  Smokeless  Powders'] .  A.  T.  Cocking 
and  KjTioch,  Ltd.,  Witton.  Eng.  Pat.  22,965,  Nov.  13, 
1901. 
Granulate  D  nitropowders  are  usually  gelatinised,  water- 
proofed and  hardened  by  the  action  of  a  liquid  solvent. 
The  patentees  propose  to  bring  the  solvent,  in  the  form  of 
vapour,  in  thorough  contact  with  the  grains  of  powder,  the 
latter  being  at  such  a  temperature  as  to  prevent  the 
condensation  of  the  vapour.  The  apparatus  employed  is 
shown   in    the    accompanying    figure.      Acetone   or   other 
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loWent  is  contained  in  e,  compressed  air  being  supplied 
by/l  The  liquid,  under  pressure,  passes  by  17,  through  the 
strainer  i  and  pipe  h  to  spraying  nozzles  71.  Steam  is 
supplied  by  ft  to  jacket  j  surrounding  the  pipe  here,  the 
jacket  is  also  connected  with  a  pipe  I,  having  a  trap  at  m. 
The  powder  to  be  treated  is  placed  in  the  chamber  6  of 
the  revolving  drum  a  which  has  a  steam  jacket  supplied 
through  p.  The  vapour  after  acting  on  the  grains  of  powder 
passes  out  by  0  to  a  condenser.  The  ridges  q  are  provided 
to  ensure  intimate  contact  between  the  powder  and  vapour. 
A  charging  and  discharging  door  is  provided  at  c.  The 
advantages  claimed  are — 

(1)  Recovery  of  practically  the  whole  of  the  solvent. 

(2)  The  production  of  a  very  hard  grain  powder. 

(3)  The   powder   is   ready    for    use    immediately    after 
treatment  with  the  vapoar. — G.  W.  McD. 


XXIII.-ANALTTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

French  Pjtekt. 

Beetroot  Pulp  [for  Analysis']  ;  Press  for  Preparing 

Fr.  Fat.  318,225,  Jan.  30,  1902. 

This  press  prepares  beetroot  pulp  for  analysis  in  such  a 
degree  of  fineness  that  it  alfords  an  instantaneous  diffusion 
in  the  cold.  It  consists  of  a  piston  and  a  cylinder  provided 
TJ-ith  extremely  small  grooves  on  its  base,  forming  with  the 
movable  bottom,  minute  channels  through  which  the  pulp- 
paste  is  squeezed.— J.  F.  B. 

INORGANIC— QUANTITA  TIVE. 

Gas  Analysis  by  Means  of  Flasks.     I.  Determination  ot 
a  Component  of  a  Gas  hy  Measuring  the  Liquid  required 
to  Displace  it.     A.  Wohl.    Bcr.,  1902,  35    [16],  3J85— 
3492. 
Instead  of  the  usual  graduated  gas  burette   and  suitable 
absorbers,  the  author  proposes  the  use  of  a  single  graduated 
glass  flask  for  measuring  off  a  known   volume  of  the  gag. 
After  absorbing  one   of  the  constituents,   e.g.,  CO,  or  Ou, 
with  the  ordinary  reagents,  the  decrease  in  volume  is  foi     " 
by  weighing   or   measuring  the  amount  of   water  coi 
ponding  to  the  decrease. 

The  accompanying  figures  show  how  the  analvsis  is 
accomplished.  Fig.  1  is  a  flask  of  100  c.c.  capaciir 
provided  with  a  rubber  stopper,  short  nieces  of  capillaiy 
glass  and  rubber  tubing  and  a  pinch-cock.  It  is  filled  with 
the  gas  to  be  examined  by  inserting  a  brass  capillary  tnbe 
nearly  to  the  bottom  as  is  .shown  in  the  figure. 

Alter  withdrawing  the  brass   tube,  the  rubber  stopper  is 
pushed    in     until     it    reaches   the     100   c.c.  mark.      This 
compresses  the  gas  slightly.     The  flask  is   then  placed  for 
^ — i  minute  in  water  at  the  temperature  of  the  air  and  the 
pinch-cock  opened  to  allow  the 
excess  of  gas  to  escape.    100  c.c. 
of  gas  under  the  existing  condi- 
tions of  temperature  and  pres-l 
sure  are  thus  obtiined.  [ 

An  alternate  and  better  metbodi 
of  filling  is  shown  in  Fig.  2,  ini 
which  the  gas  is  sucked  through! 
the  flask  by  the  rubber  bellows' 
until  all  the  air  has  been  dis- 
placed. 

The  absorbing  reagent  is 
introduced  by  a  funnel  of  ■"'  '• 
40 — 50  c.c.  capacity  connected 
to  the  rubber  tubing  above  the 
pinch-cock  (see  Fig.  3).  As 
soon  as  the  absorption  is  com- 
plete, the  funnel  is  filled  np  ■ 
with  water  and  the  pinch-coeli<  1)  (,„, 
opened  in  order  to  replace  the 
absorbed  gas  by  water.  The 
original  temperature  is  then 
recovered  by  placing  the  flask 
in  water.  At  this  stage  the 
residual  gas  is  under  a  sligbllv 
increased  pressure  due  to  the  column  of  water  in  thf 
funnel  and  capillary  tube.  The  original  atmospheric  pres- 
sure is  attained  by  substituting  a  short  piece  of  tnbin; 
(5  mm.  diameter)  for  the  funnel  and  tilting  the  flask,  till 
the  nock  is  filled  with  the  liquid  (see  Fig.  4).  On  com- 
pressing the  pinch-cock,  some  of  the  water  flows  out  of  tht: 
flask  through  the  short  tube,  which  is  maintained  in  H 
horizontal  position,  as  is  shown  in  Fig.  4,  and  while  tbf 
pinch-cock  is  fully  open,  the  flask  itself  is  also  lowered 
into  the  horizontal  position.  The  effect  of  this  is,  that 
some  of  the  water  in  the  short  horizontal  tube  flows  bach 
into  the  flask  until  the  atmospheric  pressure  is  restored 
The  pinch-cock  is  then  shut  and  the  flask  placed  in  thf  nu 
vertical  position.  uJiid 

To   determine  the  volume  of  the   unabsorbed  gas,  Ihii  i,u 
stopper  is  removed  and  the  flask  filled  up  to  the  mark  witli  j^  ■ 
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water  from  a  burette.  Or,  by  ■weighinij  the  ila^k  before  and  '  reading  p,  together  with  the  mercury  equivalent  h  of  the 
after  the  absorption,  the  volume  of  absorbed  gas  may  be  i  length  of  the  column  of  water  suspended  below  the  stop- 
sscerlained.     For   very  accurate   work  corrections   must  of  1  cock  B.     If/is  the  vapour  pressure  of  the  water  at   the 
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Fig.  1. 


Fig.  2. 


D 

i  rig.  3. 


Fig.  4. 


arse  be  made  for  the  specitie  gravity  and  vapour  pressure 
■(the  absorbing  reagent  admitted  to  the  flask. 
'  For  the  approximate  estimation  of  COj  in  gases  in  the 

"xks.  the  author  recommends  the  use  of  a  larger  flask, 
fiz.,  200—400  c.c— J.  S. 

Iros  Analysis  by  jifeans  of  Flasks.  II.  Determination 
\ofa  Component  of  a  Gas  from  Pressure  Measurements. 
\a.  Wohl.     Ber.,  1902,  35,  [16],  3493—3505. 

operations  of  filling,  absorbing,  &c.  are  in  general 
Ijlar  to  those  described  in  the  preceding  abstract  up  to 
1  point  at  which  the  volume  of  the  residual  gas  is  to  be 
ermineil.  The  flask  A  B  is  then  attached  to  the 
taratus  shown  in  the  accompanying  block.  By  carefully 
nipulating  the  taps  the  pressure  in  the  apparatus  is 
Bced  to  such  an  extent  that  the  residual  gas  contained 
is  expanded  down  to  the  bore  of  the  stop-cock  B,  the 
^ion  of  the  tube  below  B  remaining  tilled  with  expelled 
lid  when  B  is  fully  opened.  The  pressure  is  then  read 
[the  manometer.  To  facilitate  the  tine  adjustments 
«ary,  the  author  files  notches  in  the  keys  of  the  stop- 
Iks.  In  estimating  oxygen,  C  must  be  half  tilled  with 
er  containing  sufficient  acid  to  neutralise  the  alkaline 
ogallol,  otherwise  a  reduction  in  pressure  would  ensue 
ng  to  the  absorption  of  oxygen  from  the  air  contained 
rC  on  discharging  the  reagent  from  A. 
The  amount  of  gas  absorbed  is  represented  by  the 
luciiou    in    pressure     observed,    viz.,    the    manometer 


temperature  of  the  experiment  and  B  is  the  height  of  the 
barometer,  then  the  percentage  absorption,  referred  to  dry 

gas,  is  ^^  '    X    100.      In    determining    the    percentage 

composition  in  this  way,  it  is  obvious  that  the  capacity  of 
the  flask  A  need  not  be  known  as  it  does  not  enter  into  the 
calculation. 

When  the  gas  is  in  contact  with  the  strong  reagent,  not 
sufficiently  diluted  with  water  when  the.  measurement  of 
pressure  is  made,  further  corrections  are  necessary.  In  this 
case  A'  must  be  substituted  for  h.  If  «  is  the  specific 
gravity  of  the  solution  contained  in  the  tube  below  B  and  d 
its  vapour  pressure,  then  h^  =  h  s  —  d.  When  more  than 
one  component  is  estimated,  the  percentage  amount  of  tne 

first  component  absorbed  is  %-—<•  '"O"  "hile  for  the  second 
component  we  wouid  have  ^^^^J   100  and  so  on. — J.  S. 

Superpho.'^phate  Manures;    Gaseji  evolved  in  Mamifartui e 

of ,  and  a  more  accurate  Method  of  determining  their 

SO3  Equivalent.^.  J.  Affleck.  38th  Ann.  Rep.  on  Alkali, 
&c.  Works,  1902,  20—27.  (See  also  this  Journal,  19U2 
1135—1137.) 

The  acid  gases  to  be  dealt  with  here  consist  almost  solely 
of  silicon  fluoride,  or,  at  least,  when  absorbed  by  water,  the 
solution  rarely  or  never  contains  free  hydrofluoric  acid  in 
addition  to  silicofluoric  acid ;  other  acid  gases,  such  as 
hydrochloric  acid  and  sulphur  dioxide,  ver3'  rarely  occur. 
Hitherto,  the  method  adopted  has  been  usually  to  absorb 
the  gases  either  in  water  or  in  alkali,  and  titrate  with  alkali 
or  acid  respectively  ;  and  anomalous  results  have  almost 
always  occurred  in  the  titration.  In  water  solution, 
neutrality  to  methyl  orange  is  reached  very  gradually,  and 
the  end-point  is  very  difficult  to  determine  ;  when  it  is 
reached  or  overstepped,  the  solution  is  still  acid  to  litmus 
paper,  and  after  litmus  paper  shows  neutrality,  litmus 
solution  still  indicates  acidity  ;  but  if  the  solution  be  heated 
when  just  alkaline  to  methyl  orange,  and  phenolphthalein 
be  used  then  as  indicator,  the  end-point  is  sharp  and  satis- 
factory. In  alkaline  solution  these  changes  occur  in  the 
reverse  order  ;  but  as  the  solution  must  not  then  be  heated 
for  the  methyl  orange  indication,  the  latter  is  slow  and 
indecisive.  The  author  aspirates  a  cubic  foot,  whether  of 
the  stronger  gases  from  the  mixers  or  the  weaker  gases 
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from  the  condensers.  The  acid  gases  are  absorbed  by 
shaking  with  300  c.c.  of  water  in  a  Kletchei's  aspirator 
(adding  5 — 10  c.c.  of  hydrogen  peroxide  if  sulphur  dioxide 
is  anticipated)  ;  tlie  whole  solution  from  the  weak  gases  is 
used  in  the  test,  but  the  solution  from  the  strong  gases  is 
made  up  to  500  c.c,  and,  after  allowing  silica,  &c.,  to  settle 
out,  50  c.c.  are  taken  for  titration,  aud  diluted  to  about 
150  c.c.  A  drop  of  nietbvl  orange  and  a  few  drops  of 
phenolphthalein  are  added,  and  titration  with  N-  (or,  with 
very  weak  gases,  N/10-)  sodium  hydroxide  solution  is  begun. 
The  reaction  proceeds  in  two  stages  :  (1)  HoSiFg  + 
2NaOH  =  Nn2SiF5  +  2H20,  which  proceeds  to  neutralisaiion 
as  indicated  'by  methyl  orange  ;  (2)  Na.,SiF|;  +  4Na()H  = 
6NaF  +  Si(OH)j,  which  requires  twice  as  much  soda  solu- 
tion as  the  first  stage,  proceeds  slowly  in  the  cold,  but 
rapidly  on  heating,  and  the  completion  of  which  is  shown 
sharply  by  phenolphthalein.  The  titration,  then,  is  carried 
on  in  "the  cold  till  neutral  or  just  alkaline  to  methyl  or.nnge, 
then  the  solution  is  heated  to  about  50°  C,  and  more  alkali 
added  till  the  indication  of  the  phenolphthalein  occurs. 
The  acidity  as  SO,  equivalent  to  either  stage  of  the  reaction 
(the  first  is  one-third  of  the  whole)  may  now  be  calculated, 
■  and  usually  no  more  than  this  will  be  required.  But  if 
other  acid  gases  are  suspected,  a  second  50  c.c.  sample  is 
drawn,  diluted  with  50  c.c.  of  90  per  cent,  alcohol,  and 
titrated  with  soda  and  methyl  orange  ;  the  reaction  is  quite 
sharp  now,  for  the  sodium  silicofluoride  is  practically  in- 
soluble in  alcohol,  and  is  removed  by  precipitation.  If  the 
alkali  required  be  exactly  one-third  of  that  needed  in  the 
other  case,  no  other  acid  gases  are  present ;  but  if  it  be 
more,  it  represents  the  alkali  needed  to  neutralise  the  other 
acids  and  the  silicofluoric  acid,  while  the  former  amount 
represents  that  needed  to  neutralise  the  other  acids  and 
three  times  the  silicofluoric  acid  ;  so  that  the  difference 
between  the  first  amount  aud  three  times  the  second  amount 
is  twice  that  needed  to  neutralise  the  other  acids,  and  thus 
the  separate  values  for  silicofluoric  acid  and  for  other  acids 
are  obtainable.  If  the  second  titration  gives  less  than  one- 
third  of  the  first,  silicofluorides  are  present  in  solution;  but 
thi.s  is  a  rare  occurrence.  The  anomalous  occurrences 
mentioned  above  are  due  to  the  facts  that  sodium  fluoride 
is  much  mere  alkaline  to  methyl  orange,  much  less  alkaline 
to  litmus,  than  sodium  silicofluoride  is  acid  to  those 
indicators  respectively  ;  while  it  is  quite  neutral  to  phenol- 
phthalein.—J.  T.  D. 

Persiilphalex;  Qtiuntifative  Separations  by  Means  of ,  in 

Acid  Solution.  M.  Dittrich  .and  C.  Hassel.  Her.,  1902, 
■   35,  [15],  3266—3271. 

Fou  the  determination  of  manganese  (see  iLarshall,  this 
Journal,  1891,  1001;  1897,396:  and  Chem.  News,  83,  76), 
ammonium  persulphate  is  to  be  preferred  to  potassium 
persulphate  as  it  is  more  readily  washed  out  of  the 
precipitated  manganese  oxide.  The  persulphate  should 
first  be  assayed  in  the  following  manner: — A  weighed 
quantity  is  placed  in  a  long-necked  flask,  together  with 
excess  (3 — 4  grrus.)  of  nuinganese  sulphate  and  25  c.c.  of 
concentrated  hydrochloric  acid.  The  flask  is  closed  with  a 
stopper  provided  with  two  tubes,  and  so  arriinged  that  a 
current  of  carbon  dioxide  may  be  bubbled  through  the 
contents  of  the  flask  and  led  into  a  cyliuder  containing 
a  solution  of  potassium  iodide  ( 10  per  cent.)  The  flask  is 
gently  warmed,  and  as  a  final  product,  an  amount  of  chlorine 
equivalent  to  the  active  oxygen  of  the  persulphate  is 
produced,  which  is  swejit  into  the  iodide  solution  and  the 
corresponding  iodine  estimated  by  sodium  thiosulphate. 

Estimation  of  Manganese. — 0-3 — 0-5  grm.  of  crystal- 
lised double  sulphate  of  manganese  and  ammonium  were 
weighed  into  a  platinum  dish,  dissolved  in  water  (150—200 
c.c.)  coiitainiug  seme  lO  per  cent,  sulphuric  acid  (5  c.c), 
warmed,  and  then  treated  with  a  10  per  cent,  solution  of 
ammonium  persulphate  (15 — 20  c.c).  The  dish  was 
heated  on  the  water-bath  and  kept  well  shaken  for  two 
hours  and  the  precipitated  oxide  fillered  off,  washed  with 
hot  water,  ignited  in  a  platinum  crucible,  weighed  as 
MujOj  and  calculated  as  MnO. 

0-4731  grm.  of  the  double  salt  gave  18  17  per  cent, 
of  MuU,  the  theoretical  value  being  18M6. 


Separation  of  Manganese  and  Magnesium. — Weighed 
amounts  of  the  same  manganese  salt  and  of  magnesium 
sulphate  were  mixed  and  dissolved  in  water  (200  c.c.)  and 
treated  as  previously  described.  The  wash  liquor  and 
filtrate  were  evaporated  after  adding  a  few  cubic  centi- 
meters of  persulphate  solution.  In  the  event  of  a  trace  of 
manganese  having  become  permanganate  as  shown  by  the 
colour,  it  was  removed  by  ammonia  and  hydrogen  peroxide. 
The  magnesium  was  estimated  by  ordinary  methods,  in  the 
residue. 

Separation  of  Manganese  and  Zinc. — This  offered  no 
difficulties  when  the  mixed  salts  were  dissolved  in  siitficient 
water,  i.e.,  400 — 500  c.c,  instead  of  about  200  c.c.  The 
zinc  was  precipitated  as  zinc  carbonate  after  removal  of 
the  ammonium  salts. 

Separation  of  Manganese  and  Aluminium. — These  two 
metals  were  separated  in  an  aualogous  method  with  equal 
facility  and  exactness.  Results  are  given  showing  the 
accuracy  of  the  methods. — R.  L.  J. 

Arsenic;  Retention  of ,hy  Iron  in  the  Marsh- Berzeliu» 

Method.  C.  L.  Parsons  and  M.  A.  Stewart.  J.  .\mer. 
Chera.  Soc,  1902,  24,  1005—1011. 
Sever.1l  chemists  have  recently  called  attention  to  the  fact 
that  diflerent  samples  of  zinc  produce  mirrors  of  varying 
intensity  from  like  amounts  of  arsenic  (see  this  Journal, 
1901,194;  1902,  95).  .\fter  referring  to  experiments  by 
Headden  and  Sadler,  who  found  that'  very  low  results  for 
arsenic  were  obtained  by  the  iMarsh-Berzelius  method  with 
arsenical  pyrites,  and  that  the  amounts  were  increased  by 
removing  the  iron,  the  authors  describe  experiments  of 
their  own,  showing  that  iron,  whether  alloyed  with  the  zinc 
or  in  solution  in  the  generator,  must  be  avoided,  if  exact 
quantitative  results  are  desired.  Whenever  iron  was 
present,  even  in  small  amounts,  arsenic  was  invariably 
found  in  the  hydrated  oxide  of  iron  left  on  evaporating 
the  liquid  contents  of  the  generator  with  nitric  acid.  If  the 
amount  of  iron  present  be  very  small,  the  method  of 
standard  mirrors  will  give  essentially  accurate  results,  pro- 
vided the  precaution  be  taken  to  always  prepare  the  standards 
from  the  same  zinc  as  is  afterwards  used  in  the  analysis. 
The  zinc  should  be  as  nearly  free  from  iron  as  can  possibly 
be  obtained,  and  soluble  salts  of  iron  must  be  kept  out  of 
the  generator.  Consequently,  liquids  containing  iron  must 
he  first  treated  so  as  to  distil  off  the  arsenic,  and  the 
distillate  must  then  be  put  into  the  generator.  As  a 
qualitative  test,  the  authors  have  never  failed  to  get 
a  mirror,  even  with  iron  present,  when  as  much  as  O'Ol 
ingrm.  of  arsenic  was  added. — L.  A. 

Manqanese  ;  Determination  of ,  in  Ferro-Manganest 

arid  Spiegel.  C.  Boiin.  Teknisk  Tidsskrift,  1902,  38^ 
66  ;  through  Chenv-Zeit,  1902,  26,  [88],  liep.  281. 
0'2  GRM.  of  ferro- manganese,  or  0'5  grm.  of  Spiegel,  is  dis- 
solved in  nitric  iicid  of  sp.  gr.  l'2,the  .-olution  is  evaporated 
to  dryuess,  and  taken  up  in  strong  hydrochloric  aeid.  The 
silica  is  filtered  ofl',  the  liquid  diluted  to  .at  least  250  c.c, 
mixed  with  2  grms.  (12  grms.  in  the  case  of  >piegel)  of 
tartivric  acid,  13  grms.  of  ammonium  chloride,  and  10  c.c. 
of  a  1 :  20  solution  of  sodium  ammonium  phosphate  ;  then 
raised  to  the  boiling  point.  The  beaker  is  taken  away  from 
the  flame,  aud  ammonia  is  dropped  in  with  constant  scirring 
until  the  precipitate  of  ferric  phosphate  just  redissolves  :  an 
excess  of  ammonia  is  fo  be  avoided.  If  but  little 
manganese  is  present,  the  feri'ic  phosphate  niiiy  dissolve 
instanth',  carrying  with  it  into  solution  part  of  th» 
precipitated  manganese.  In  this  case  hydrochloric  SiCia  i 
must  be  introduced,  and  the  whole  warmed  on  the  water-  1 
bath  to  take  up  all  the  insoluble  matter.  The  precipitate  ; 
which  is  at  first  flocculeut,  soon  changes  in  the  warm  liquid 
into  the  glittering  crystals  characteristic  id'  manganese 
ammonium  phosphate;  and  after  four  hours'  cooling  with 
occasional  acilarlon,  this  is  collected  on  a  paper,  and  washed 
with  cold  faintly  ammoniacal  water.  .Vl'ter  ignition  in 
platinum,  Xln^I'nO- is  obtained,  which  contp.ins  3H'"5  per 
cent,  of  mangiinese.  The  results  quoted  by  the  author 
agree  satisfactorily  with  those  given  by  the  Volhardt 
process ;  but  app:irently  it  is  desirabU'  to  precipitate  ibe 
manganese  a  second  time  when  spiegd  is  being  analysed. 

— F.  11.  1.. 
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Prussian   Blue  in    Spent   Oj:ide ;    Deiermuiafion  of . 

H.  Liihrig.     Chem.-Zeit.,  1902,  26,  [87],  1039—1041. 

The  author  has  made  a  comparative  study  of  Knublauch's 
method  for  the  determination  of  Prussiaa  blue  ia  spent 
oxide  (this  Journal,  1889,  732)  and  the  following  other 
methods,  ii'i. : — (I)  Determiuation  of  the  iron  in  the 
allialine  extract  from  the  sample  by  evaporating  with 
sulphuric  acid,  dissolving  the  ignited  residue  in 
sulphuric  acid,  reducing  with  zinc,  and  titrating  svith 
permanganate ;  (3)  Weighing  the  FcoOj  obtained  by  direct 
ignition  of  the  Prussian  blue  precipitate,  which  is  thrown 
down  on  adding  ferric  chloride  to  the  alkaline  extract  from 
the  sample ;  (3)  Titr.ation  of  the  iron  in  the  ignited 
Fe.,Oj  just  mentioned  ;  (4)  Decomposing  the  Prussian  blue, 
obtained  as  in  (2),  by  means  of  potassium  hydroxide,  and 
then  (<i)  titrating  the  iron  in  the  ferric  hydroxide  residue, 
and  (i)  evaporating  the  filtrate  with  sulphuric  acid  and 
proceeding  as  in  (1);  (5)  determination  of  the  nitrogen  in 
the  Prussian  blue  precipitate. 

Tested  against  pure  potassium  ferrocyanide,  all  the 
methods  gave  concordant  results ;  but  on  testing  spent 
oxide,  the  variations  are  great,  and  not  always  in  the  same 
dir^'ctious. 

Methods  2  to  4ft,  which  are  based  on  the  separation  of  a 
pure  Prussian  blue,  give  concordant  results ;  Knublauch's 
process  always  gives  lower  results ;  while  method  1 
varies  in  its  relation  to  the  Prussian  blue  methods.  Nauss' 
process  (this  Journal,  1900,  934)  likewise  gives  higher 
results  than  that  of  Knublauch. 

Until  the  composition  of  spent  oxide  is  elucidated,  the 
author  is  unable  to  say  which  of  the  methods  gives  the 
results  most  correctly  representing  the  value  of  the 
material. — H.  B. 

Phosphoric  Acid  in  Ground   Thomas  Slag ;  Determination 

of  Citric-soluble  ,  by   the    Molybdate    Method.     H. 

Xeubauer.     Zeits.  angew.  Chem.,  15,  [44],  1133 — 1135. 

Ix  Wagner's  original  method  a  solution  of  ammonium 
citrate  acidified  with  citric  acid  was  used,  of  such  a  strength 
that  r)h  c.c.  of  the  solution  contained  3  grms.  of  citric  acid. 
This  solution  took  up  from  the  meal  not  only  phosphoric 
acid,  but  also  a  certain  quantitj'  of  silica.  To  avoid  the 
precipitation  of  this  silica  along  with  the  phosphomolybdate 
precipitiite,  Wagner  used  a  molybdate  solution  containing, 
m  2  htres,  150  grms.  of  ammonium  molybdate,  1  litre  of 
nitric  acid  of  sp.  gr.  l'"i,  and  400  grms.  of  ammonium 
nitrate  ;  the  ammonium  nitrate  neutralised  the  retarding 
actiou  of  the  citric  acid  on  the  precipitation  of  the  phospho- 
molyhdate,  and  enabled  the  filtration  to  be  carried  out 
shortly  alter  the  addition  of  the  molybdate,  a  proceeding 
absolutely  necessary  to  avoid  precipitation  of  considerable 
quantities  of  silica.  For  some  time,  however,  the  extraction 
of  the  meal  has  usually  been  carried  out  (on  Wagner's 
recommendation,  based  on  his  more  recent  researches),  not 
by  aeiditled  ammonium  citrate,  but  by  2  per  cent,  citric  acid 
solution.  The  new  solution  thus  contains  only  one-third  as 
much  fri«  citric  acid  as  the  old ;  the  retarding  action  of  the 
citric  acid  on  the  precipitation  of  the  phosphomolybdate  is 
therefore  absent,  but  the  co-precipitation  of  silica  is 
acceleiated  both  by  the  lower  concentration  of  citric  acid  and 
by  the  presence  of  ammonium  nitrate,  and  contamination  of 
the  phosphorus  precipitate  with  silica  has  been  more 
frequent  with  the  new  method  than  with  the  old.  The 
author  has,  therefore,  exnerimented  with  the  ordinary 
molyblate  solution,  prepared  as  above,  omitting  the 
ammonium  nitrate  :  to  50  c.c.  of  the  solution  of  the  meal, 
he  added  100  c.c  of  molybdate  solution,  heated  for  15 
minutes  in  a  water-bath  at  80"'  C,  stirred  lightly,  on 
removing  from  the  bath,  for  a  couple  of  seconds,  to  work 
the  precipitate  together,  allowed  to  stand  for  an  hour  and 
filtered.  Comparative  tests  were  carried  out,  following 
Wagner's  method  exactly ;  and  the  true  percentage  of 
phosphoric  acid  in  each  sample  was  determined  by 
proceedmg  according  to  Wagner's  method  up  to  the 
precipitation  and  washing  ot  the  magnesia  precipitate, 
which  was  then  dissolved  in  hydrochloric  acid  and 
evaporated  to  diyness,  taken  up  with  hydrochloric  acid,  the 
I  silica  filtered  off  and  weighed,  and  the  phosphoric  acid  in 
j         ihe  filtrate  determined  as  magnesium   pyrophosphate.     The 


results  of  several  experiments  show  clearly  that  no 
considerable  contamination  with  silica  occurs  when 
Wagner's  method  is  followed,  if  the  precipitate  slauds  not 
more  than  one  or  two  hours  before  filtration.  But  the  use 
of  the  ordinary  molybdate  solution  presents  many 
advantages  :  it  is  easier  to  prepare,  the  precipitate  is  denser 
and  easier  to  manipulate,  the  amount  of  co-precipitated 
silica  is  under  similar  circumstances  less  than  mth 
Wagner's  solution,  and,  most  important  of  all,  immediate 
filtration  is  not  necessary  ;  after  21  hours'  or  even  48  hours' 
standing,  no  sensible  co-precipitation  of  silica  occurs,  so  that 
a  precipitation  can  be  carried  out  in  the  evening,  and  the 
filtration  left  until  next  day. — J.  T.  D. 

Thorium  Jrom  Cerium^  Lanthanum,  and  Didi/mmm  ;  A  iVeu? 

Separation  oy ,    and  its  Application  to  the  Analysis 

of  Monazite.     F.  L.   Metzger.     J.   Amer.    Chem.    Soc, 
1902,  24,  901—917. 

A  SATiJUATED  solution  of  fumarie  acid  in  40  per  cent, 
alcohol  precipitates  thorium  completely  from  neutral  solu- 
tions to  which  40  per  cent,  of  their  volume  of  alcohol  has 
been  added ;  whilst,  under  these  conditions,  the  only  other 
metals  precipitated  are  zirconium,  erbium,  silver,  and 
mercury.  A  separation  of  thorium  from  the  other  earths 
in  monazite  can  thus  be  effected  in  about  one-third  of  the 
time  required  by  the  ammonium  oxalate  and  thiosulphate 
methods,  and  with  equal,  if  not  greater  accuracy.  The 
details  of  the  process  are  as  follow : — 1  grm.  of  the 
mineral,  in  the  condition  of  impalpable  po.vder,  is  thoroughly 
decomposed  by  repeated  evaporation  to  dryness  with  con- 
centrated sulphuric  acid.  The  ma.^s  is  added  in  very  small 
quantities,  to  about  TOO  c.c.  of  ice-culd  water,  with  constant 
agitation,  the  temperature  of  the  water  being  kept  below  2°  0., 
and  after  digesting  for  several  hours  with  frequent  stirring, 
the  liquid  is  filtered  and  the  residue  washed.  The  filtrate 
is  nearly  neutralized  with  dilute  ammonia  (1  :  20),  and  the 
earths  are  precipitated  by  adding  50  o.c.  of  a  cold  saturated 
solution  cf  ammonium  oxalate.  The  washed  precipitate  is 
rinsed  into  a  beaker,  and  boiled  with  20  to  25  c.c.  of  strong 
caustic  potash  solution  (which  readily  converts  the  oxalates 
into  hydroxides)  ;  and  after  diluting,  filtering,  and  washing, 
the  hydroxides  are  dissolved  in  dilute  nitric  acid  (1  :  1)  and 
evaporated  to  diyness,  dissolved  in  50  c.c.  of  water,  and 
further  diluted  with  water  and  alcohol  until  the  solution 
contains  40  par  cent,  of  the  latter  and  equals  about  200  c.c. 
in  bulk.  20  to  25  c.c.  of  a  1  per  cent,  solution  of  iitmaric 
acid  are  then  added,  and  the  temperature  is  raised  to 
boiling.  The  precipitate  is  filtered  off  hot,  well  washed 
with  hot  40  per  cent,  alcohol,  redi^solved  in  25  to  30  c.c.  of 
hot  dilute  hydrochloric  acid  (1  :  1),  and  again  evaporated 
to  dryness.  The  residue,  while  still  in  the  bath,  is  re- 
dissolved  in  about  50  c.c.  of  water,  neglecting  the  carbon 
from  decomposed  fumarie  acid.  Alcohol  and  water  are 
added  as  before,  plus  about  10  c.c.  of  fumarie  acid,  the 
temperature  raised  to  boiling,  the  precipitate  filtered  off 
washed  with  hot  40  per  cent,  alcohol,  ignited  wet  in  a 
platinum  crucible,  and  weighed  as  ThO;. 

Metals  precipitated  by  H„S  do  not  interfere,  and  need 
not  therefore  be  separated  before  precipitation  with  oxalate. 
Satisfactory  test  analyses  are  given,  showing  a  good  agree- 
ment with  other  methods. — L.  A. 

ORGANIC— QUALITA  TI VE. 

Citric  Acid  in    Wine  ;  Detection  of .      J.   Schindler. 

Zeits.  landw.   Vers.-Wes.  Ost.,  5,  1053—1062.     Chem. 
Centr.,  1902,  2,  [16],  lOlG. 

The  author's  method  which  allows  of  the  detection  of 
citric  acid  in  presence  of  malic  acid  is  based  on  the  different 
solubility  of  barium  citrate  and  barium  nialate.  50  c.c.  of 
the  wine,  the  strength  of  which  is  so  adjusted  that  it  con- 
tains 12 — 15  per  cent,  of  alcohol,  are  made  faintly  alitaline 
wiih  ammonia,  precipitated  with  barium  chloride  or  barium 
acetate,  and  after  long  standing,  the  liquid  decanted  through 
a  filter,  and  the  precipitate  on  the  filter  rinsed  back  with  at 
the  most  15  c.c.  of  water.  The  precipitate  and  water  are 
heated  to  boiling  and  the  former  decomposed  with  dilute 
sulphuric  acid  (1  :  10).  The  filtrate  is  treated  with  1 — 2  c.c. 
of  basic  lead  acetate  and  1 — 2  c.c.  of  a  saturated  solution 
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of  lead  acetate,  boiled,  aud  filtered.  A  milky  turbidity  of 
the  filtrate  on  cooling  indiciites  the  presence  of  citric  acid. 
Any  precipitate  of  lead  tartrate  which  may  separate  later, 
can  be  removed  by  again  heating  and  filtering. — A.  S. 

AlkaloidalReactions ;  New .    Chem.  and  Druggist, 

1902,61,  [1186],  660. 
Solutions  of  quinine  aud  quinidine  (conquinine),  when 
heated  to  boiling  with  a  iew  drops  of  hydrogen  peroxide 
and  copper  sulphate  solutions,  give  a  gooseberry  red 
colour  passing  through  violet  and  blue  to  green.  According 
to  Helet  the  following  reaction  is  characteristic  of  pilo- 
carpine. A  dilute  solution  of  the  alkaloid  is  treated  with 
hydrogen  peroxide  solution  and  a  few  c.c.  of  benzine  and  a 
few  drops  of  potassium  bichromate  solution  added.  After 
agitating  and  allowing  to  separate,  the  benzine  is  coloured 
violet. — A.  S. 

ORGANIC— QUANTITATIVE. 

Tannin  ;    Volumetric  Determination  of ,  and  Analysis 

of  Woods  and   Extracts    containing  it.     A.   Thompson. 
Comptes  Kend.,  135,  [17],  689—691. 

Htdkogen  peroxide,  in  presence  of  concentrated  solution 
of  caustic  alkali,  is  completelj'  dissociated  when  pure  lead 
peroxide  is  added.  If  tannin  be  added  to  the  alkaline 
peroxide  before  adding  the  lead  peroxide,  it  absorbs  the 
oxygen  resulting  from  the  reaction,  to  the  extent  of  20  c.c. 
for  each  0-1  grm.  of  tannin,  and  the  volume  of  the  evolved 
gas  is  reduced  by  that  amount.  Jloreover,  tannin  is  soluble 
in  90  per  cent,  alcohol,  whilst  most  of  the  mineral  and 
pectic  substances  which  accompany  it  are  not.  On  these 
priuciples  the  authors  process  is  based.  One  gram  of  the 
tannin-containing  substance,  finely-powdered,  is  put  into  a 
50  c.c.  flask,  which  is  filled  to  the  mark  with  90  per  cent, 
alcohol.  The  liquid  is  frequently  shaken,  and  after  an 
hour  is  filtered  through  a  dry  filter:  25  c.c.  of  the  filtrate 
ars  evaporated  to  dryness,  the  residue  is  dissolved  in  water, 
the  solution  made  up  to  2.')  cc,  and  5  c.c.  (  =  0'1  grm. 
of  substance)  are  takeu  for  analysis.  The  5  c.c.  of 
solution,  together  with  2  c.c.  of  hydrogen  peroxide,  are 
introduced  into  the  apparatus,  which  is  provided  with  a 
tap  funnel  for  adding  the  soda  solution,  a  tube  containing 
the  lead  peroxide  so  arranged  that  successive  small 
quantities  can  be  shaken  into  the  liquid,  and  a  gas  delivery 
and  gas-measuring  tube.  The  soda  solutionis  c.c.)  is  run 
in,  the  temperature  and  pressure  read,  and  after  15  minutes 
some  of  the  lead  peroxide  is  shaken  in.  After  two  hours 
more  lead  peroxide  is  added,  and  the  volume  of  the  evolved 
gas  read.  After  another  hour  no  more  should  have  been 
evolved  ;  if  any  has,  another  assay  must  be  made.  The 
difference  between  the  volume  now  read  and  that  evolved 
from  2  c.c.  of  the  hydrogen  peroxide  without  addititm  of 
tannin,  gives  the  a.nount  of  oxygen  absorbed  by  the 
tannin.  In  applying  llic  method  to  woods  and  tannin 
extracts,  methjl  alcohol  is  preferable  to  ordinary  alcohol. 
Comparison  of  this  method  with  the  hide-powder  method 
of  determination  shows  that  it  is  accurate,  and  that  it 
determines  the  tauuin  actually  absorbable  by  hide 

—J.  T.  D. 

Maltose   and   Lactose ;     Quantitative    Separation    of . 

C.  I.  Boyden.     J.   Amer.  Chem.    Soc,    1902,   24,   993— 
995. 

This  separation  may  be  effected  bj'  means  of  the  yeast, 
Saccharomyces  anomolus,  which  removes  maltose  completely 
without  acting  on  the  lactose. 

The  solution  containing  maltose  aud  lactose  having  been 
made,  approximately,  0*5  per  cent.,  and  containing  1  per 
cent,  of  Pasteur's  mixture  (Strassburger  and  Hillhouse), 
50  c.c.  are  healed  to  100^  C.  for  three  successive  days  in  a 
steam  steriliser,  with  the  us\tal  precautious,  for  30  minutes. 
The  sterile  fluid  is  then  liberally  inoculated  with  a  pure 
culture  of  the  yeast,  aud  incubated  at  Z\i°  C.  for  two  to 
three  weeks,  the  culture  having  been  grown  in  -Vgar  aud 
transferred  to  Pasteur's  fluid  prior  to  use.  After  the 
incubation,  the  fluid  is  filtered  through  a  bacterial  filter, 
and  the  cupric-rertuciug  power  determined  in  the  usual  way 
by  .Vllihn's  method.      The   difFereuce  between  the  copper  j 


thus  found,  aud  that  reduced  by  the  fluid  before  fermenta- 
tion,  is  calculated  to  maltose,  and  the  remainder  to  lactose. 
To  hydrolyze  the  last  tr,aces  of  maltose,  vigorous  growth  of 
the  yeast  is  necessary,  and  to  produce  this  the  Pasteur's 
mixture  is  added. — L.  A. 


E,   Gianturco.      Rev. 
Chera.    Centr.,    1902,  2 


Starch;  Determination  of  — 
intern,  falsific,  15,  97—100, 
[15],  966. 

LixDiiT's  method  for  the  determination  of  starch  (this 
Jourual,  1902,  75)  suffers  from  the  delect  that  the  starch 
only  settles  very  slowly  and  is  diflicult  to  filter.  It, 
however,  aluminium  h\  (Iroxide  is  precipitated  in  tlie  liquid 
containing  the  starch  in  suspension,  the  starch  settles 
rapidly  with  the  gelatinous  precipitate  aud  can  be  washed 
by  decantation,  before  filtering.  A  6 '0769  per  cent, 
solution  of  potash  alum  is  recommended,  1  c.c.  of  which 
gives  a  precipitate  of  O'Ol  grm.  of  aluminium  hydroxide, 
which,  when  dried  at  100°  C,  has  the  constant  composition, 
A1(0U)3.— A.  S. 

Salicylic  Acid ;  Determination  of ,  in  Wines,  and  i\ 

Presence  in  Natural  Wines  and  in  other  Vegetable  Fn 
ducts.     H.  Pellet.     Bull,  de  I'Assoc.  dcs  Chim.  de  Suor. 
et  de  Dist.,  1902,  20,  [a],  286—293. 

The  authors  nave  made  a  number  of  determinations  oft] 
salicylic  acid-content  of  wines,  fruits,  and  other   vegetable 
matters,  the  results  obtained  leading  to  the  following  con. 
elusions  : — Wines,  raspberries,  strawberries,  mulberries, 
in  the   natural  state  sometimes   contain  salicylic  acid  j  thi 
quantities    found,    however,    only    amount    to    0-0005   VS 
0'002  grm.  of  the  acid  per  kilo,  of  material,  whilst  with 
wines,  &c.   to   which   salicylic  acid   bas  been  added   as  a 
preservative,  at   least    0'020   or   0'030  grm.    per  litre   is 
found.     It  is  thus  easy  to  decide  whether  the  salicylic  acid 
found  in  any  product  occurs  naturally,  or  whether  it  has 
been  purposely  added.     One  of  the  best  and  most  sensitive 
methods   for  deteriuining  the   salicylic   acid  is   that  of  the 
author  and  de  (irobert   (see  next  abstract),  which  cat?  also 
be  used  for  the  determination  of  saccharuie,  this  being  first 
converted   into   salicylic   acid.     Other    and    less   sensitive 
methods,  giving   no  indications  of  any   such  quantities   of 
the    acid  as   0-0005   or   0  002  grm.    per  litre   or   kilo,   of 
material,  may,  however,  be  employed,  when  the  question  is 
merely  one  of  detecting  the  presence  of  added  salicvlic  acid. 

— t;h.  P. 

Salicylic    Acid    \_in    Wine']  ;    Determination   of  .     H.'^ 

Pellet  and  S.  de  Grobert.  Bull,  de  la  Assoc,  des  Chini,i 
de  8ucr.  et  de  Dist.,  1902,  20,  [3],  289—292  (se^ 
preceding  abstract). 

A  SEI  of  8  standard  tubes  is  prepared  by  placing  in  then 
1  c.c,  0-75  c.c,  0-5  cc,  04  c.c,  0  3  c.c,  0'2  c.c, 
O'l  c.c,  and  0'05  c.c,  respectively,  of  a  solution  of  salicylic' 
acid  containing  1  grm.  per  litre,  then  diluting  to  10  c.c.  and 
adding  o  drops  of  a  very  dilute  solution  of  ferric  chloride 
(sp.  gr.,  1-003 — 1010)  to  the  first  tube,  2  drops  to  the 
second  and  third  tubes,  aud  1  drop  to  each  of  the  others, 
except  ttie  last,  for  which  it  is  sufficient  to  just  touch  '^iB^ki  teiini 
inside  of  the  tube  with  the  end  of  the  pipette  containing^")  ^njc 
the  ferrric  chloride  solution.  For  the  determination, 
luO  c.c.  of  the  wine  are  shaken  with  100  c.c.  of  ether  and 
5  drops  of  sulphuric  acid  (30°  B.),  and  after  standing,  the 
ethereal  solution  removed.  A  second  and  third  extraction 
with  ether  follow.  The  ether  is  distilled  off  from  the 
solution  on  the  water-bath,  the  residue  transferred  to  a 
porcelam  capsule  and  the  vessel  rinsed  with  a  few  c.c.  of 
ether.  The  liquid  is  then  heated  on  a  drying  oven  till  most 
of  the  ether  is  driven  off  (35—50  c.c.)  and  treated  with,  at 
the  most,  1'5  c.c.  of  a  solution  of  caustic  soda  of  which 
10  c.c.  =  OS  gnu.  of  Na.,0.  This  quantity  is  sutEcieut  to 
saturate  about  D-2  grm.  of  salicylic  acid,  or  2  grms.  per 
litre  o''  the  substance  under  examination.  If  the  Hquid,  after 
the  addition,  is  still  acid,  this  is  due  maiidy  to  acetic  acid 
which  is  removed  by  the  subsequent  evaporation.  If  the 
liquid  was  only  slightly  acid  at  first,  it  is  sufticient  to  add  2, 
3,  or  4  drops  of  the  caustic  .soda  solution — ^sulEcient  to 
cause  slight  alkalinity.  T'he  liquid  is  evaporated  to  dryness 
on    the   water-bath,   the    residue   treated   with   5    drops  of 
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sulphuric  acid  and  20  c.c.  of  benzene,  the  mixture  shaken, 
filtered,  and  10  c.c.  of  the  benzene  filtrate  collected  in  a 
tube  similar  to  those  containing  the  colaur  sbindards. 
10  c.c.  of  distilled  water  and  1  or  2  drops  of  ferric  chloride 
solution  are  added,  and  the  amount  of  salicvlio  acid  esti- 
mated by  comparison  with  the  colour  standards.  The 
amount  found  represents  that  contained  in  50  c.c.  of  the 
wine.  The  authors  have  found  by  experiment  that  about 
93  per  cent,  of  the  salicylic  acid  present  is  recovered  by 
their  process,  and  the  amount  of  salicylic  acid  found  should 
therefore  be  corrected  by  dividing  by  0-93.  (See  also  this 
Journal,  1901,  158,  284,  396,  and  938.)— A.  S. 

Gluten  in  Flour ;  Determination  of  Moist .     M.  Arpin. 

Ann.   Chim.   anal,   appl.,   7     32.i— 331.      Chem.   Centr., 
1902,  3,  [16],  1019. 

Although  there  are  numerous  sources  of  error  in  the 
separation  of  the  gluten,  the  valuation  of  a  flour  on  the 
basis  of  its  content  in  moist  gluten  has  not  yet  been  sup- 
pressed. The  author  forms  a  cake  from  33 -33  grms.  of 
flour  and  16 — 17  grms.  of  water  and  kneads  it  over  gauze 
in  a  stream  of  water  at  15°  C,  then  weighs  the  cake,  dries 
it  for  10  minutes  at  120^—130°  C,  cuts  it  up,  and  finally 
dries  it  at  lOo'  C.,  for  about  10  hours,  to  constant  weight. 
Comparative  determinations  by  two  analysts  of  10  different 
kinds  of  flour  showed  in  one  case,  a  difference  of  1-44  per 
cent.,  and  in  a  second  case,  1  •  14  per  cent,  in  the  amounts  of 
moist  gluten,  whilst  in  the  other  cases,  the  results  agreed 
within  0*30  percent.  In  the  determination  of  dry  gluten,  the 
results  agreed  within  0-33  per  cent.  In  five  determinations 
of  the  gluten  in  the  same  sample  of  flour,  one  analyst  found 
from  24-8S  to  26-49,  average  23-45  per  cent,  of  moist  | 
gluten,  and  8- 13  to  8-55,  average  8'28  per  cent,  of  dry 
gluten,  whilst  the  other  analyst  found  24-93  to  26-31, 
average  25-70  per  cent,  of  moist  gluten,  and  8-10  to  8-4], 
average  8-22  per  cent,  of  dry  gluten. 

With  increa.se  of   temperature  of  the    water  used,  the   i 
yield  of  gluten   is  increased.     From  the  same  flour,  23-98 
per  cent,  of  moist  gluten  were  obtained  with  water  of  j"  C,    ' 
25- 2G  per  cent,  with  water  of   15  C.,  and  26-42   percent, 
with  water  of  25°  C,  whilst  the  amounts  of  dry  gluten  under 
the  same  conditions  were  7 -83,  8-08,  and   9-24  percent.   ! 
respectively. —  A.  S. 

{Tartaric  Acid  in  Commercial  Products ;  The  Application  of 

Polarimetry  to  the  Determination  of .     E.  B.  Kenrick   ! 

and   F.   B.  Kenrick.     J.  Amer.  Chem.   Soc,   1902,   24, 
928—943. 

flBE  object  of  this  research  was  to  investigate  the  influence 

of  various  commonly  occurring  substances  on  the  rotation   ' 
lof  tartaric  acid,  and  to   devise  methods  for  the  polai-imetric   [ 

Btimation  of  this  acid  in  its  chief  commercial  preparations, 
Iwhich  may  he  grouped  as  follows  :  — 

Group  I. — Tartaric  acid,  and  mixtures  containing  tartaric 
Ijid  and  calcium  tartrate,  but  no  other  optically  active 
(iterial,  or  any  substance,  such  as  iron  or  aluminium, 
pable  of  modifying  the  rotation  of  tartaric  acid  in 
nmoniacal  solution.  The  group  includes  Uoehelle  salt, 
btassium  tartrate,  cream  of  tartar,  aud  many  effervescing 
|»reparations.  ' 

A  weighed  quantity,  containing  not  more  than  2  grms. 
tartaric  acid,  is  moistened  with  3 — 4  c.c.  of  water,  and 
nonia  of  sp.  gr.  0-924  is  added  until  there  is  present  au  I 
k;ess  of  about  2  c.c.  The  solution  is  made  up  to  50  c.c, 
ered,  if  necessary,  through  a  dry  filter,  and  the  rotation 
in  a  200  ram.  tube.  The  rotation  in  minutes 
lO' 00519  =  the  number  of  grms.  of  tartaric  acid  (CjHijO^) 
sent.  If  the  mixture  contain  insoluble  calcium  tartrate, 
ifew  drops  of  HCl  aud  gentle  heat  must  be  used  in 
Issolviug  ;  to  the  hot  solution  ammonia  is  added  in  slight 
eess,  and  about  02  grm.  of  sodium  phosphate.  The 
fauid  is  then  made  up  to  50  c.c.  at  GO'  F.,  filtered,  aud  the 
itation  read. 

|<r7-o«p  //.  comprises  mixtures  containing  tartaric  acid 
sugar,  aud  as  in  ammoniacal  solutions  the  rotation  of 
bh  of  these  is  unaffected  by  the  other,  the  acid  is  measured 
the  total  rotation,  less  that  due  to  the  sugar.  But 
Itgnesium  sulphate,  if  present,  must  be  first  removed  j 
,  although  this  salt  has  but  little  effect  on  the  rotation  of 


either  sugar  or  tartaric  acid  alone,  it  considerably  reduces 
the  rotation  of  the  two  when  occurring  together.  In 
carrying  out  the  inversion  of  cane  sugar  by  Clerget's 
method,  a  definite  amount  of  free  hydrochloric  acid  must 
be  present. 

Group  III. — This  comprises  mixtures  containing  alu- 
minium, iron,  starch,  &c.,  such  as  tartar  baking  powders, 
and  cream  of  tartar  mixed  with  substitutes.  Direct 
readings  of  the  rotation  in  ammoniacal  solution  are  in- 
admissible in  analyses  of  such  mixtures,  owing  to  the 
influence  of  aluminium  and  iron  on  the  rotation  of  the 
tartaric  acid,  aud  the  unknown  rotation  due  to  the  trace  of 
inverted  starch.  Accurate  determinations  may,  however, 
be  made  in  presence  of  excess  of  ammonium  molybdate  in 
neutral  solution,  phosphates  beiug  removed.  An  amount 
of  the  sample  containing  not  more  than  0-2  grm.  of  tartaric 
acid,  0-3  grm.  of  alum,  and  0-3  grm.  of  calcium  acid 
phosphate,  is  placed  in  a  dry  flask,  10  c.c.  of  citric  acid 
(10  per  cent,  solution),  and  10  c.c.  of  ammonium  molybdate 
(17-6  grms.  per  100  c.c.)  are  added,  and  the  liquid  is 
shaken  occasionally  during  10  to  15  minutes.  5  c.c. 
of  magnesium  sulphate  (12  per  cent,  solution)  are  then 
added,  and  10  c.c.  of  ammonia  solution  (33  c.c.  of  ammonia, 
0-924  sp.  gr.  in  100  c.c).  The  solutions  are  exactly 
measured,  so  that  the  total  volume  may  be  35  c.c.  After  a 
few  minutes  (not  more  than  one  hour)  the  solution  is  filtered 
through  dry  paper ;  to  20  c.c  are  added  a  few  drops  of 
of  methyl  orange,  aud  HCl  until  acid ;  finally  10  c.c  more 
molybdate  are  added,  and  water  to  50  c.c.  This  solution  is 
polarised.  The  rotation  in  minutes  x  0-00121  =  grm.  of 
tartaric  acid  in  the  weight  of  sample  taken. — L.  A. 

I 

XXIT. -SCIENTIFIC  &  TECHNICAL  NOTES, 

Tellurium   and   Selenium;    Action    of  ,  on.    Gold  and 

Silver  Salts.     R.   D.  Hall   and   V.  Lenher.      J.   Amer. 
Chem.  Soc,  1902,  24,  918—927. 

Tellurium  completely  reduces  a  gold  chloride  solution, 
either  warm  or  cold,  to  metallic  gold,  the  only  obstacle  to 
quantitative  precipitation  being  the  persistency  with  which 
the  gold  coats  the  tellurium  and  stops  further  action.  But, 
by  Using  very  finely-ground  tellurium,  aud  crushing  the 
precipitate  with  a  glass  rod,  quantitative  results  can  be 
obtained.  Tellurium  reduces  silver  solutions  with  formation 
j  of  silver  telluride,  which  reduces  gold. 

Selenium  behaves  like  teUurium,  but  less  energetically. 
It  reduces  silver  solutions  in  the  cold,  with  formation  of 
silver  seleuide,  but  has  no  action  on  gold  solutions  unless 
heated  nearly  to  boiling,  the  action  then  being  fairly  rapid 
and  complete.     Silver  selenide  reduces  gold. — L.  A. 

Hydrotetroxide  and  Ozonic  Acid.  A.  Bach.  Ber.,  35, 
[16],3424— 342.^ 
The  iiuthor  has  previously  shown  reason  for  the  existence, 
among  the  products  of  the  slow  oxidation  of  hydrogen  from 
palladium  hydride,  of  the  substance  "  hydrotetroxide," 
HjO^,  a  substance  possessing  oxidising  powers  similar  to, 
but  more  powerful  than,  those  of  hydrogen  dioxide.  Later, 
by  reacting  with  dilute  sulphuric  acid  on  potassium  tetroxide, 
he  obtained  au  unstable  liquid  which  probably  contained 
hydrotetroxide.  Quite  recently,  Baeyer  and  Villiger  (this 
Journal,  190-J,  1301),  by  leading  ozonised  oxygen  over  solid 
potassium  hydroxide,  obtained  a  "  potassium  ozonate," 
which  they  suggested  was  probably  identical  with  potassium 
tetroxide;  and  they  regarded  the  corresponding  "ozonic 
jicid  "  as  a  hydrate  of  ozone  :  O3  -I-  H3O  =  H^O^.  The 
author  looks  on  '-  ozonic  acid  "  as  identical  with  "  hydro- 
tetroxide," but  thinks  Baeyer  and  Villiger's  solid  substance 
was  not  potassium  tetroxide — the  normal  potassium  ozo- 
nate— -but  a  compound  of  ozone  with  the  hydroxide 
(O3  +  KOH  =  KHO4).  the  corresponding  acid  salt. 

—J.  T.  D. 

Catalysis;    A  Model   for   .       The   Reaction  between 

Potassium  Persulphate,  Hydriodic  Acid,  and  Phosphorous 
Acid.    W.  Federlin.    Zeits.  physik.  Chem.,  41,  565 — GOO. 
Chem.  Centr.,  1902,  2,  [15],  925. 
Phosphorous  acid  is   only  very  slowly  oxidised  by  potas- 
sium persulphate.     The  reaction  between   persulphuric  acid 
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and  bydriodic  acid  and  between  iodine  and  phosphorous  acid 
is  more  rapid,  and  if  bvdriodic  acid  be  iidded  to  a  mixture 
i)f  persulphate  and  phosphorous  acid,  the  oxidation  of  the 
latter  is  catalytically  accelerated.  In  this  case  the  inter- 
mediate reactions  by  which  the  catalytic  action  is  effected 
tan  be  examined  individually,  and  it  is  possible  to  ascertain 
whether  the  velocity  of  the  reaction  between  persulphate 
and  phosphorous  acid  in  presence  of  hydriodic  acid  as  a 
catalytic  agent,  is  the  sum  of  the  velocities  of  the  individual 
reactions  which  take  place.  The  author  states  that  his 
results  show  that  this  is  the  case,  the  total  velocitj'  of  the 
reaction  corresponding  with  that  calculated  froTU  the 
velocities  of  the  individual  reactions.  Iron  and  copper, 
which  accelerate  the  action  between  persulphate  and 
hydi-iodic  acid,  have  their  catalytic  action  weakened  by 
phosphorous  acid. — A.  !S. 

Subtimalw7i  in   the" Sun's   RaiJS ;   Orientating  Influence  of 

Light  in .     P.  M.  Kaikow.      Chem.-Zeit.,   1902,   26, 

[86],  1030—1032. 

When  suhlimable  substances  are  caused  to  sublime  by 
exposure  to  the  sun  in  a  desiccator,  it  is  found  that  the 
rays  of  the  sun  have  an  orientating  influence  on  the  forma- 
tion of  the  deposit.  The  sublimate  is  deposited  on  those 
parts  of  the  walls  of  the  vessel  which  receive  the  strongest 
illumination,  although  these  parts  do  not  represent  the 
coolest  surface  of  the  vessel.  In  absence  of  sunlight, 
sublimation  follows  the  ordinary  laws  of  distillation  and 
condensation,  and  the  deposit  is  formed  on  the  coolest 
surface  accessible.  The  above  observation  can  only  be 
explained  by  the  assumption  of  an  attractive  force  exerted 
by  the  sun  on  the  vaporised  molecule,  and  the  existence 
of  a  kind  of  heliotropism  in  the  crystal  world. 

Observations  are  recorded  on  benzoic  acid,  iodine,  naph- 
thalene, and  camphor.  Crystals  begin  to  appear  on 
the  upper  southern  side  after  20  minutes'  exposure,  the 
contour  of  the  sublimate  is  most  clearly  deiined,  and  the 
deposit  can  be  made  to  move  completely  from  side  to  side 
as  the  position  of  the  vessel  is  changed.  With  iodine,  a 
somewhat  abnormal  behaviour  was  observed  ;  when  the 
deposit  had  collected  at  the  top  of  the  southern  side  in  the 
ordinary  way,  it  was  found,  as  the  summer  advanced,  and 
the  sun's  rays  became  more  intense,  that  the  sublimate 
migrated  downwards  rather  more  than  half  way  to  the 
bottom. — J.  F.  B. 

p-Nitrosocarbazole ;    Preparation    of  .       H.    Schott, 

.Stuttgart.     Ger.    Pat.    134,983,     June    7,     1901.     Zeits. 
angew.  Chem.,  15,  [43],  1120. 

The  usual  method  of  effecting  the  molecular  change  of 
nitroso-compounds  of  secondary  aromatic  bases  into  the 
p-compounds  by  alcoholic  hydrochloric  acid  involves  the 
formation  of  ethyl  cliloride  in  considerable  quantities, 
which  is  either  lost  or  requires  expensive  plant  for  its 
retention.  In  this  present  patent  this  is  avoided.  For 
example,  nitrosocarbazole  is  treated  in  glacial  acetic  acid 
solution,  with  ordinary  aqueous  hydrochloric  acid  (about 
1'18  sp.gr.).  The  conversion  into  p-nitrosocarbazole  is 
complete  at  the  ordinary  temperature. — ^J.  T.  I). 

Meta-  and  Para-Saccharin.     H.  Kiliani  and  H.  Naegell 
Ber.,  1902,  35,  [16],  3528-3333. 

Meta-  and  para-saccharin  are  formed  by  the  action  of  lime 
upon  galactose;  their  constitution,  however,  is  not  yet 
definitely  settled.  The  method  of  isolating  the  two  sac- 
charins has  been  considerably  improved  by  the  authors. 
The  basic  calcium  salts,  which  separate  during  the  four 
weeks'  action,  yield  notable  quantities  of  saccharin.  The 
subsequent  heating  of  the  solution  whilst  still  alkaline  may- 
be omitted  with  advantage,  and  the  acid  solution,  freed 
from  lime,  may,  preferably,  be  completely  neutralised  with 
barium  carbonate.  The  double  barium  salt  obtained  is 
decomposed  by  sulphuric  acid,  and  the  meta-saccharin  is 
completely  separated  by  twice  concentrating  the  solution 
to  a  syrup  and  crystallising  with  a  suitable  admixture  of 
alcohol,  para-saccharin  remaining  in  solution.  Calcium 
meta-saccharinate  was  subjected  to  oxidation  by  Ruff's 
process  of  degradation  by  means   of  hydrogen   peroxide  in 


presence  of  ferric  acetate.     In  this  way  a  crystalline,  very 

hygroscopic  pentose  sugar  was  obtained,  having  the  formula 
CsHioOj,  melting  at  95°  C.  This  shows  that  the  CH.,  group 
in  meta-saccharinic  acid  cannot  occupy  the  a  position  in 
relation  to  the  carboxyl  group ;  it  must  occupy  either  the 
5  or  5  position,  since  meta-saccharin  is  a  7-lactone.  On 
account  of  the  great  difficulty  experienced  in  attempting  to 
prepare  an  osazone  of  the  above  pentose,  and  on  acL'i>unt 
of  the  ease  with  which  the  derived  trihydroxyvaleric  acid 
undergoes  lactonisation,  the  authors  are  inclined  to  attribute 
to  meta-saccharinic  acid  the  constitution  CHoOH.CHOH. 
CHOH.CH2.CHOII.COOH.  The  question  between  the 
/3  and  the  5  positions  for  the  CH»  group  cannot,  however^ 
be  finally  settled  until  the  corresponding  dibasic  trihydroxy- 
adipic  acid  has  been  investigated. — J.  I".  B. 

Galactose  ;  New  Base  derived  from .     E.  Roux. 

Comptes  Rend.,  135,  [17],  691—693. 

lir  the  reduction  of  the  oxiine  of  g.alactose  a  base,  yalacl~ 
atnine,  is  obtained,  analogous  to  that  formerly  obtained 
from  glucose  (,this  Journal,  1901,  605).     In  the  notation  of 

Maquenne,  the  new  base  is  amino-l-hexane-peutol  '-^  6, 

OH   H   H  OH 

I       I       I       I 
N  Ho— C  H„— C— C— C— 0— CHoOH 

■      I      I      I      I 
H  OH  OH  H 

It  forms  a  colourless  crystalline  mass,  very  soluble  in 
water,  slightly  soluble  iu  boiling  alcohol,  melting  at  139'  C, 
and  having  a  rotatory  power  in  10  per  cent,  solution  of  I 
—  2°'77.  Its  action  on  metallic  salts  is  similar  to  that  of^ 
glucamiue,  but  it  does  not  form  a  crystalUsed  compound  1 
with  copper  sulphate.  It  is  a  strong  base,  and  displaces] 
ammonia  from  its  compounds. — J.  T.  D. 

Yeast  Albumin  ;  Preparation  of .     E.  Schroeder. 

Zeits.  Spiritusind.,  1902,  25,  [43],  461. 

Fresh   yeast   -was   washed   with   ice-cold   water,  dried 
much  as  possible  in  a  filter  bag,  then  well   mixed   up  withl 
ether,   and   after   24    hours,   diluted    with   a    considerable 
volume  of  water,   and  some  alcoholic   solution   of   thymobl 
added.      After   some    hours,   the    liquid   was    filtered   off,  J 
boiled  with  acetic  acid,  and  the  precipitate  formed  washed! 
with  water,   alcohol   and  ether.     The   product  yielded  the! 
oUowing   numbers     on     au.ilysis : — C,    53'38;    H,    6'91j| 
N,  15-9  ;  S,  0-72  ;  and  P,  U- 06  per  cent.  It  gave  the  albumin 
reaction.     On  treatment   with  concentrated  hydrochloric  or'l 
sulphuric  acid,  the  substance  yielded,  besides   amino  acids'l 
(leucine,  t3'rosiue,  phenylalanine),  a  considerable  proportion 
of   bases  corrcspnndiug   to    about   one-fourth  of   the  total  J 
nitrogen  of  the  decomposed  albumin.   Lysine  was  principally  I 
formed,    besides  argiuine  and  histidine.     The  author  sup^^ 
poses   that  a  portion  of  the  sulphur  of  yeast  albumin  is 
present  in  cystin-liko  compounds. — H.  T.  P. 

United  States  Patent. 

Absorbent    Preparations ;     Process    of   Makinci   Mineral 

.     A.  G.  Saunders,  Adelaide,  South  Australia.     U.S. 

Pat.  710,531,  Oct.  7,  1902. 

See  Eng.  Pat.  14,590  of  1902;  this  Journal,  1902,  ll.i9. 

—J.  \V.  H. 


^flu  Books* 

Minks  axd,Quarries  (United  Ki.ngdom)  :  Gknkual 
Report  and  Statistics  fou  1901.  Part  III. — Output. 
[Cd.  1307.]      Price  Is.  bd. 

This  return,  which  is  prepared  annually  by  the  Home  Office, 
contains  statistics  as  to  the  quantity  and  value  of  various 
minerals  raised  in  the  United  Kingdom.  The  value,  at  the 
mines  and  quarries,  of  the  mineral  output  of  the  United 
Kingdom  in  1901  was  115,332,000/.,  as  compared  with 
135,958,000/.  in  19011.  The  two  minerals — coal  and  iron 
ore — which   form    the  largest    items    in   these   totals  both 
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showed  decreases  in  quantity  and  value  iu  1901,  as  compared 
with  the  previous  year,  the  figures  being : — 


1901. 

Coal 

Iron  ore 

f  quantity,  tons 

(.  ralue.            e 

f  quantitj',  tons 
I  value,            £ 

225,181.000 

121,053.000 

14.02S.0OO 

4,224,000 

219,047.0(10 

102.487,000 

12,276,000 

S,-i?.S,000 

New  Customs  Taeifp  of  China.  Supplement  to  the 
Bd.  of  Trade  J.,  Oct.  30,  1902.  Eyre  and  Spottiswoode. 
Price  Id. 

A  SCHEDULE  of  Import  Duties  as  agreed  upon  between 
H.il.  Special  Commissioner  for  Commercial  Negotiations 
in  China  and  the  Chinese  Commissioner,  and  approved  by 
the  Kepresentatives  of  the  various  Foreign  Powers. 

Xew  Customs  Tariff  of  the  Australian  Common- 
wealth. Supplement  to  the  Bd.of  Trade  J^.,  Nov.  13, 
1902.     Eyre  and  Spottiswoode.     Price  Id. 

The  test,  in  cvlenso,  of  the  Federal  Tariff  of  Australia, 
finally  assented  to  on  Sept.  16,  1902,  and  which  came  into 
operation  on  Oct.  8,  1902. 


I.— GENERAL. 

Imports  of  Cuba. 
Foreign  Office  Annual  Series,  No.  2909. 

There  has  been  au  increase  of  over  100,000/.  iu  the  im- 
ports of  drugs  and  chemicals  (with  which  are  grouped  oils 
and  paints),  iu  1901,  which  occurs  principally  under  the  head 
of  "  chemicals  and  patent  medicines "  and  "  vegetable  and 
mineral  oils." 

The  principal  branches  of  this  trade  are  as  follows  : 

Chemicals  and  drugs,  including  patent  medicines,204 ,000/., 
of  which  44  per  cent,  came  from  the  United  States,  25  per 
cent,  from  France,  and  10  per  cent,  from  the  United 
Kingdom  ;  mineral  waters,  16,200/.,  of  which  50  per  cent, 
were  Spanish,  20  per  cent.  Freuch,  and  13  per  cent.  British  ; 
auimal  and  vegetable  nils,  203,000/.,  consisting  chiefly  of 
olive  oil  from  Spain,  but  including  also  7,000/.  worth  of 
cotton-seed  oil,  from  the  United  States,  and  12,400/.  of  linseed 
oil,  almost  entirely  from  the  United  Kingdom ;  mineral  oils, 
113,600/.,  all  of  which  came  from  the  United  States;  and 
paints  and  varnishes,  worth  52,600/.,  50  per  cent,  of  which 
caraa  from  the  United  States,  and  35  per  cent.,  from  the 
United  Kingdom. 

Glassware,  worth  115,000/.,  was  imported  chiefly  from  the 
United  States,  Germany,  Spain,  and  France,  only  9,000/. 
worth  coming  from  the  United  Kingdom ;  crockery  and 
earthenware,  worth  82,000/.,  from  the  United  States,  the 
United  Kingdom,  Germany,  and  Spain,  in  nearly  equal 
proportions. 

Cement,  worth  44,000/.  came  almost  entirely  from  the 
United  States ;  bricks,  worth  15,000/.,  from  the  United 
States. 

The  total  imports  show  an  increase  of  30,000/.,  in  1901, 
almost  all  of  which  occurs  iu  cement. 

Soaps,  worth  115,000/.  were  imported,  87  per  cent,  of 
which  came  from  Spain,  and  the  remainder,  from  the  United 
States,  Germany,  and  France;  candles,  worth  61,800/.; 
almost  entirely  from  Spain. 

Perfumerv',  worth  40,000/.,  came  almost  entirely  from 
Frauce. 

Rubber  articles  were  worlh  29,600/., 58  per  cent,  of  which 
came  from  the  United  .States,  and  the  rera.ainder,  mostly 
from  the  United  Kingdom  and  Spain. 


Teade  of  Or.lnge  River  Colony. 
Bd.  oj  Trade  J.,  Oct.  30,  1902. 

Tlie  following  table  gives  the  value  of  articles  imported 
during   the    12    months  ended   Juue   30,  1901   and    1902 
respectively  :  — 


Articles. 


1    Year  ended 
!  June  30, 1901. 


Drugs  and  chemicals 
Soaps  and  candles  . . . 
Oils  of  all  kinds 


£ 
13,(100 
8,000 
4,000 


Tear  ended 
June  30, 1902. 


2.3,000 

10.000 

3000 


.Industrial  Dividends  in  Geemant. 

U.S.  Cons.  Reps.,  Nov.  1,  1902. 

Apart  from  the  metal  and  mining  industries,  other 
leading  branches  of  manufacture  in  Germany  seem  to  have 
overcome  the  adverse  circumstances  of  1901  fairly  well. 
The  average  dividends  paid  during  the  past  two  years  were 
as  follows  : — 


Description. 

Dividends. 

1900. 

1901. 

Earthenware,  £;lass,  and  porcelain 

Chemical  manufactures 

Per  Cent. 
13-61 
11-24 
10-09 
10-91! 
4-38 
9-53 

Per  Cent. 
12-41 
10*41 

9"S9 

Paper  mills 

8"13 

Textile  manufactures 

S'18 

Electrical  machinery  and  supplies 

5-79 

II.—FUEL,  GAS,  AND  LIGHT. 

Carbides  and  Artificial  Graphite  Manufacture  by 
Electrical  Fusion. 

K.  Elb.f.     Chem.-Zeit.,  1902,  26,  [87],  1035. 

Calcium.  Carbide.  —  Altliough  the  carbide  industry 
remains  in  an  unsatisfactory  condition,  it  cannot  be  said 
that  there  has  been,  in  1901,  any  over-production  of  carbide 
of  good  quality,  large  quantities  of  inferior  gr.ades  still 
coming  into  the  market.  A  carbide  which  yields  less  than 
285  litres  of  acetylene  per  kilo,  may  be  regarded  as  unsatis- 
factory ;  but  of  the  various  qualities  manufactured  on  the 
Continent,  3G  per  cent,  gave  less  than  285  hires ;  52  per 
cent.,  from  285  to  290  litres ;  8  per  cent.,  from  290  to  300 
litres ;  and  4  per  cent.,  over  300  litres  per  kilo.  ReUable 
estimates  place  the  annual  consumption  in  Germany  at 
10,000  tons,  and  16,000  tons  in  the  United  States,  little 
being  used  otherwise  than  for  lighting  purposes. 

As  barium  carbide,  on  treatment  with  water,  yields 
acetylene,  and  at  the  same  time  barium  hydrate,  which  can 
be  crystallised  out  and  is  of  commercial  value,  Limb  (Ger. 
Pat.  117,920  of  1901)  has  devised  a  process  for  its  manu- 
facture, consisting  in  the  production  of  barium  sulphide  by 
igniting  barium  sulphate  with  excess  of  coke,  and  subse- 
quent conversion  of  the  sulphide  into  carbide  by  fu.sing  the 
mixture  with  iron  in  the  electric  furnace. 

Owing  to  increasing  demand,  the  manufacture  of  car- 
borundum (silicon  carbide)  is  extending  considerably, 
especially  at  Niagara  Falls.  Of  the  furnace  product,  the 
outer,  microcrystalline  portion,  which  has  hitherto  been  of 
little  value,  has  found  an  application  in  the  manufacture  of 
au  excellent  fireproof  stone.  The  production  of  artificial 
yraphite  at  Acheson's  works  at  Niagara  Falls  has  increased 
from  200  tons,  in  1900,  to  400  tons,  in  1901.  It  is  very 
pure  and  soft,  and  can  be  used  as  a  substitute  for  natural 
graphite  in  almost  all  eases ;  anodes  made  of  artificial 
graphite  are  of  excellent  durability. — H.  B. 
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Peat-Gas  I'OE  Steel-making  in  Sweden. 

Bd.  of  Trade  J.,  Nov.  6,  1902. 

According  to  a  recent  issue  of  the  Tehnisk  Vqeblad, 
poat-gas  has  been  employed  as  fuel  at  the  Motala 
Steel  Works,  Sweden,  for  "the  past  30  years,  originally 
for  the  puddling  furnaces,  and  to  a  still  greater  extent, 
suhsequcntly,  for  the  open-hearth  furnaces.  The  peat  is 
brought  across  Lake  Wetter  in  sailing  vessels,  and  unloaded 
direct  into  large  storehouses,  whence  it  is  taken  by  rail  to 
the  gas-producers.  The  yearly  consumption  is  13,000  to 
16,000  cubic  yards  of  dry  kneaded  peat,  costing  about 
3s.  l\d.  per  cubic  yard,  delivered  at  Motala.  Two  large 
gas-producers  are  used,  from  which  the  gas  is  led  to  the 
open-hearth  furnaces  through  a  condenser  designed  for 
ridding  it  of  some  of  its  moisture.  Although  the  peat-gas, 
owing  to  the  distance  the  peat  has  to  be  brought,  is  dearer 
than  coal-gas,  it  is  used  preferably  in  most  Swedish  steel 
works,  because  of  the  almost  negligible  amount  of  sulphur 
and  phosphorus  it  contains.  In  the  rolling  mills,  there  is  a 
a  smaller  peat-gas-producer  for  one  of  the  i)late  furnaces, 
and  it  is  especially  noted  that  thin  steel  plates  scale  less  in 
rolling  when  the  furnace  is  fired  with  peat-gas. 

Alcohol  Motors  in  Gekmany. 
U.S.  Cons,  Reps.,  Nuc.  3,  1902. 

Germany  has  made  great  strides  of  late  in  alcohol  motors, 
due  to  the  low  price  at  which  this  spirit  for  fuel  purposes 
(containing  about  90  per  cent,  of  pure  alcohol)  is  furnished 
all  over  Germany — a  quart  costmg  only  about  5  cents. 

With  regard  to  cost,  there  were  exhibited,  at  Halle,  6  to 
8  h.p.  portable  alcohol  motors  for  973-30  dols.  ;  10  to 
12  h.p.  motors  for  1.265-29  dols.,  and  16  to  20  h.p. 
motors  for  1,.581-61  dols.  In  the  tests  made,  one  trial 
showed  a  consumption  of  0-42  kilo,  of  86  per  cent,  spirit, 
and  037  kilo,  of  a  mixture  of  one-fifth  benzol  and  four- 
fifihs  86  per  cent,  spirit,  in  both  cases  per  brake  h.p. 
ner  hour. 


in  1899,  absorbed  90  per  cent.,  whereas,  in  the  same  year, 
Swatow  exported  abroad  (not  to  Hong  Kong)  over  one-third 
of  the  quantity  imported  into  the  rest  of  China.  Natural 
indigo  in  China  will,  as  iu  India,  have,  in  the  near  (uture,  to 
enter  upon  a  severe  competition  with  synthetic  indigo,  and 
the  result,  as  in  the  case  of  the  struggle  between  aniline 
and  aUzarin  dyestufts,  cannot  remain  in  doubt. 

Indigo  iNDnsTEv  of  India. 
Ifiij}.  Inst.  J.,  Oct.  1902. 

It  is  pointed  out,  in  the  report  of  the  Royal  Botanic 
Gardens,  Calcutta,  for  the  year  1901-2,  that  the  indigo 
plant,  which  is  now  grown  so  liirgely  iu  the  Gangetic  plain 
of  India,  is  not  the  true  Indian  indigo,  /.  tmcloria,  as  is 
generally  supposed,  but  has  been  derived  from  a  Malay 
variety,  /.  siiinatrana.  A  proposal  to  introduce  a  variety 
of  East  African  indigo,  /.  arrecta,  into  India  on  an  exten- 
sive scale  has  been  objected  to  on  the  ground  tliat  it  cannot 
possibly  succeed  so  well  as  the  present  plant,  which  has 
hitherto  been  regarded  as  the  true  native  variety.  Having 
regard  to  the  real  state  of  affairs,  there  appears  to  be  no 
reason  why  the  East  African  plant  should  not  now  supersede 
the  present  Malayan  indigo,  just  as  the  latter  displaced  the 
earlier  varieties.  In  the  Royal  Botanic  Gardens,  Calcutta, 
the  East  African  plant  has  proved  capable  of  successfully 
withstanding  adverse  conditions  which  have  been  fatal  to 
other  varieties.  Thus,  in  .September,  1900,  very  severe 
floods  were  experienced,  which  practically  destroyed  all  the 
Indian  and  American  varieties  without  harming  the  East 
African,  and.  during  1901,  the  latter  was  again  entirely  un- 
affected by  the  attacks  of  an  insect  pest  which  killed  nearly 
all  the  plants  of  the  other  varieties. 

The  decline  of  the  Indian  indigo  industry,  in  consequence 
of  the  severe  competition  of  artificial  iudigo,  is  illustrated 
by  the  following  table,  in  which  the  exports  for  the  last  six 
years  are  given : — 


III.— TAR  PRODUCTS,  PETROLEUM,  Etc. 

Petkoledm  Industry  in  Austria 
Chem.  Trade  J.,  Nov.  8,  1902. 

The  Vienna  correspondent  of  the  Financial  News  says  : 
The  negotiations  for  the  renewal  of  the  Austriau  Petroleum 
Trust  have  broken  up  without  any  result.  The  last  Austro- 
Hungarian  kartel  was  dissolved  in  1901.  It  maybe  here 
mentioned  that  some  4,000,000  dz.  (1  dz.  =  about  2  cwts.) 
of  raw  oil  is  required  for  home  consumption,  whilst  the 
producers  have  an  annual  output  of  6,000  dz.  There  are 
90  refineries,  the  principal  of  which,  situated  in  the  north, 
cirae  together  in  the  early  part  of  the  present  year  in 
order  to  form  an  export  syndicate  on  the  expectation  that 
they  would  be  able  to  refine  1.500,000  dz.  to  2,000,000  dz. 
of  raw  oil  for  export.  The  latter  has,  however,  been  greatly 
exceeded,  chiefly  with  regard  to  Germany,  France,  and 
Switzerland.  If  the  producers  succeed  in  refining  such  a 
quantity  of  petroleum,  the  situation  of  the  Auslro-Hungarian 
oil  industry  would  undoubtedly  improve,  even  without  any 
kartel. 

The  dissolution  of  the  trust  last  year  was  followed  by  an 
immediate  fall  in  the  price  of  refined  oil  from  40  k.  to 
27  k.,  whilst  quite  recently,  when  the  outlook  was  in  favour 
of  a  renewal,  it  went  up  again  to  36  k.,  but  it  is  now  again 
freely  offered  at  30  k. 

IV.—COLOURING    MATTERS    AND 
DYESTUFFS. 

Indigo  in  China. 

Foreign  Office  Annual  Series,  No.  2912. 

China  is  an  increasing    importer   of  "  liquid   indigo " 
[artificial  indiffo  in  paste].     Of  the  total  import,  Shanghai, 


Tear. 

From 
Calcutta. 

Trom 
Madras. 

From 
other 
Ports. 

Total. 

Value. 

Cwt> 

Cwt. 

Cwt. 

Cwt. 

Rs. 

1896-7 

109,001 

43,680 

16.842 

169,523 

4.37,07,570 

1897-S 

71,3G'l 

•»8,165 

14,320 

133,849 

3,05,74,019 

1S9S-9 

81,779 

4-2,760 

10,648 

135,187 

2,97.04,781 

1899-1900 

59,CI7S 

39,853 

12,489 

111.4-20 

2,09.25,107 

1900-1 

71,637 

18,940 

11,914 

102,491 

2,13,59.808 

1901-2 

55,0.38 

25,400 

9,312 

89,750 

l,S5.-22.554 

In  Lower  Bengal  the  cultivation  of  indigo  has  already 
diminished  almost  to  the  vanishing  point,  but  in  Bihar 
the  planters  are  attempting  to  meet  the  new  condition  of 
affairs  by  the  introduction  of  scientific  methods,  and  are 
also  insuring  themselves  against  ultimate  failure  with  indigo 
by  the  cultivation  of  other  more  remunerative  crops. — A.  S 


VII.— ACIDS,  ALKALIS,  SALTS,  Etc. 

White  Arsenic  Production  in  Ontario  (Cjnad.O. 

Eng.  and  Mining  J.,  Oct.  25,  1902. 

The  production  of  white  arsenic  at  the  Deloro  Mines,  in 
Ontario,  is  increasing  steadily.  In  1899,  the  output  was  50 
tons;  in  1900,  it  was  270  tons;  and,  in  11)01,  it  rose  to 
620  tons.  Tbe  method  of  arsenic  recovery  employed  is 
described  bv  J.  W.  Wells  iu  the  Report  of  the  Ontario 
Bureau  of  Mines,  1902,  XI.,  101  ct  scg. 

After  remffving  the  gold  values,  the  concentrates  are 
roasted  in  two  Oxland  furnaces,  ai-rauged  m  series.  Nearly 
all  the  arsenic  is  volatilised  in  the  first  furnace,  the  burnt 
ere  therefri-m  assaying  about  43*23  per  cent,  of  silica, 
44-66  of  ferric  oxide,  5-06  of  sulphur,  0-36  of  arsenic, 
and  6 "69  per  cent,  undetermined. 

The  fumes  from  both  furnaces  pass  into  a  dust  chamber, 
which  is  arranged  so  as  to  discharge  automatically  the 
settlings  back  into  the  first  furnace,  and  thence  into  brick 
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condensing  chambers,  12  ft.  wide,  and  -io  designed  that  the 
crude  arsenic  can  be  drawn  by  gravity  into  cars  beneath  the 
chambers.  The  crude  arsenic  is  refined  in  a  reverberatory 
furnace,  fired  with  hard  wood,  of  which  the  hearth  is  IG  by 
24  ft.,  and  the  arch  is  20  ins.  above  the  hearth.  The  fumes 
are  drawn  through  a  dust  chamber,  100  ft.  long,  and  then 
througli  12  zigzag  chambers,  in  which  the  white  ar.^enic  is 
deposited.  The  crystals  are  ground  with  buhr-stones,  and 
barrelled.  The  refined  white  arsenic  is  upward  of  99-6  per 
cent,  pure,  and  commands  a  high  price. 

In  the  United  States,  the  only  producer  of  arsenic  is  the 
Puget  Sound  Reduction  Company,  which  made  an  output  of 
300  tons,  in  1901. 

Chemic.vls  IX  South  Afbica. 

Eng.  and  Mining  J.,  Oct,  25,  1902. 

Before  the  war  broke  out,  snlphuric  acid  was  made  by 
the  dynamite  factory  at  Modderfoutein  and  by  the  New 
Transvaal  Chemical  Works.  Both  imported  sulphur  from 
Sicily,  as  no  deposits  of  pyrites  could  be  discovered  locally, 
and  there  were  not  enough  concentrates  from  the  outlying 
quartz-mining  districts.  Nitric  acid  was  also  made  on  the 
spot  from  imported  Chile  nitre.  In  addition  to  the  uses  of 
sulphuric  acid  in  dyuamiie  manufacture,  there  is  a  local 
market  for  the  acid  for  the  removal  of  zinc  from  the  slimes 
in  the  cyanide  plants.  It  was  also  used  for  the  liberation 
of  chlorine  from  bleach  by  the  Robinson  Mine,  which 
bought  up  concentrates  and  chlorinated  them.  The  New 
Transvaal  Chemical  Works,  at  one  time,  used  sulphuric  acid 
for  making  superphosphates,  but  no  phosphate  deposits 
have  been  found  locallj',  so  the  enterprise  was  not  continued. 
Up  to  the  present  time,  sulphate  of  ammonia  has  not  been 
made  at  gasworks.  In  a  few  years'  time,  when  the  oil-shale 
deposits  of  the  South- East  Transvaal  are  opened  up,  there 
should  be  a  large  use  for  sulphuric  acid  for  the  manufacture 
of  sulphate  of  ammonia.  The  dynamite  factory  has  certain 
by-products  ;  one  of  them  is  acid  sulphate  of  soda,  which 
has  already  replaced  sulphuric  acid  for  the  removal  of 
zinc  from  slimes  at  the  Rose  Deep  Company's  works. 

X.— METALLURGY. 

CrAifiDE  Treatment  op  Sumes  on  the  Rand. 
Eng.  and  Mining  J.,  Oct.  25,  1902. 
In  the  extraction  of  gold  from  ore  slimes  on  the  Eand, 
the  common  practice  has  become  the  decantation  method, 
whilst,  in  Western  Australia,  the  filter-press  treatment  has 
generally  been  adopted.  The  filter-press  process  was  once 
tried  on  a  small  scale  in  South  Africa,  hut  failed  to  give 
satisfactory  results.  Similarly,  the  decantation  method  had 
a  trial  in  Western  Australia,  but  was  abandoned  because  of 
the  heavy  losses  of  gold  in  the  treatment  of  the  rich  slimes 
of  that  country.  The  same  objection  obtains  in  South  Africa, 
although  it  is  of  less  consequence  there,  because  of  the  lower 
grade  of  the  slimes  treated.  The  cost  of  plant  for  the  de- 
cantation method  (150/.  to  2001.  per  head  of  stamps)  is  too 
high,  and  although  the  method  is  smiple  and  cheap  in 
operation,  the  percentage  of  gold  extracted  is  unsatisfactory. 
It  is  stated  {J.  Chemical  and  Metallurgical  Society 
of  South  Africa,  III.,  iv.,  41,  August,  1902)  that  an 
average  extraction  of  about  60  per  cent,  is  the  best  that  has 
been  accomplished.  A  test  of  the  two  methods  is  about  to 
be  made  on  a  working  scale,  side  by  side.  The  use  of  large 
presses,  such  as  are  employed  in  Western  Australia,  may, 
in  certain  cases,  be  convenient  and  profitable  on  the  Band. 

Metaixuegicai  Paten'ts  in  Gersiant. 

Eng.  and  Mining  J.,  Oct.  25,  1902. 

According  to  a  recent  report  in  Class  40  (metallurgy  of 
metals  other  than  iron)  of  the  German  Patent  Office,  there 
were  57:i  applications  and  344  allowances  during  the  10 
years  1881 — 1890;  and  919,  and  408,  respectively,  dmring 
the  10  years  1891 — 1900.  The  proportion  of  allowances  to 
applications  was  51  per  cent.,  in  the  first  period,  and  44  per 
cent.,  in  the  second.  Electro- metallurgy,  the  extraction  of 
gold  from  its  ores,  and  the  treatment  of  mixed  sulphide 
ores,  accounted  for  the  large  increase  in  the  second  decade. 


Copper  and  Stjlphtjric  Acid  in  Indh. 
Bd.  of  Trade  J.,  Oct.  30,  1902. 

_  In  a  review  by  Dr.  Watt  of  existing  information  regard- 
mg  alkalis  (earths,  ashes,  alkaloids,  &c.),  published  in  the 
Agricultural  Ledger  Series  issued  by  the  Government  of 
India,  it  is  stated  that  the  utilisation  of  the  extensive 
deposits  of  copper  pyrites  that  exist  in  India  for  the 
combined  production  of  copper  and  sulphuric  acid,  and  the 
still  further  manufacture  of  the  phospbatic  deposits  of  India 
and  adjacent  countries  into  superphosphates,  would  open  up 
a  highly  lucrative  field  of  enterprise.  As  an  exemplification 
of  such  results,  it  may  be  added  that  the  production  of 
sulphuric  acid  from  iron  pyrites  was,  in  Germany,  358,149 
tons  in  1882,  and  754,151  tons  in  1898,  and  of  that  large 
quantity  only  25,000  tons  were  exported,  the  balance  beimr 
used  up  in  the  German  chemical  industries.  ° 

DiscovEKY  OP  Mercury  in  India. 
Eng.  and  Mining  J.,  Oct.  18,  1902. 

Important  discoveries  of  mercury  ore  are  said  to  have 
beeii  made  in  the  vicinity  of  Devil's  Hill,  between 
Telhcherri  and  Cannauore,  in  the  Presidency  of  Madras. 

ZiNC-DusT  AS  Precipitant  for  Gold  in  the 
United  States. 

Eng.  and  Mining  J.,  Oct.  25,  1902. 

Zinc-dust  is  now  in  use,  instead  of  filiform  zinc  at 
numerous  cyanide  mills  in  the  United  States,  for  the  precipi- 
tation of  gold  from  the  solutions.  Is  has  the  advantages 
of  being  already  prepared,  and  affording  a  greater  surface 
area  than  shavings,  which  leads  to  a  greater  precipitation 
of  gold  per  pound  of  zinc  consumed,  whilst  there  are  some 
further  advantages  in  the  cleaning  up.  The  Waldstein 
patent  (United  States,  607,719,  March  9,  1896),  coverino- 
the  use  of  zinc-dust  for  precipitating  cyanide  solutions' 
came  up  in  a  case  before  the  United  States  District  Court 
for  Idaho  last  year,  and  failed  to  be  sustained.  Zinc-dust 
IS  an  intermediate  product  in  the  ordinary  process  of  zinc- 
sinelting,  which  collects  chiefly  in  the  prolongs  connected 
with  the  condensers.  American  smelters  rarely  use  pro- 
longs, and  the  zinc-dust,  or  blue  powder,  which  they  collect 
is  of  low  grade,  and  is  resmelted  for  spelter.  The  commercial 
zinc-dust  IS  imported  chiefly  from  Europe.  By  a  recent 
decision  of  the  Board  of  Appraisers,  it  is  admitted  free  of 
duty  as  an  unmanufactured  product.  It  undergoes  only 
a  .sifting  as  a  preliminarj-  preparation  before  package  for 
shipment.  Its  value  depends  upon  its  percentage  of 
metallic  zinc,  which  ought  to  be  about  90.  The  remainder 
of  its  composition  is  chiefly  zinc  oxide. 

Ferro-Manganese  Manufacture  in  Eussia. 
Bd.  of  Trade  J.,  Nov.  13,  1902. 

According  to  the  Moniteur  des  Interets  Materiels  of 
2nd  ult.,  up  to  1900,  no  ferro-manganese  was  made  in 
Russia,  although  that  which  was  made  in  other  countries 
was  largely  obtained  from  ores  from  the  Caucasus,  which 
soldatBatoum  for  14  copecks  per  pond,  whilst  the  ferro- 
manganese  imported  cost  2-60  to  3  roubles  per  poud 
Since  that  date,  the  Donetz-Jouriefka  Works  have  suc- 
ceeded in  producing  ferro-manganese  from  native  ores  in 
one  of  their  ordinary  large  blast  furnaces.  At  the  present 
time  this  furnace  produces  1,000,000  ponds  of  ferro- 
manganese,  seUing  at  2-30  roubles  per  poud  and  less,  but 
its  exportation  is  not  practicable,  and  other  countries  con- 
tinue to  take  from  Caucasus  some  16,000,000  pouds  of 
manganese  ore  annually. 

It  would  be  more  advantageous  for  Eussia  to  replace 
the  exportation  of  raw  material  by  that  of  the  finished 
product,  and  with  this  view,  it  is  advocated  that  the  import 
duty  on  foreign   coal  or  coke,  used  for  the  manufacture  of 
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feiTO-mangaiiflse  for  esport,  shonld  be  refunded,  and  that  a 
bounty  of  15  copecks  per  poud  should  be  paid  on  ferro- 
manganese  exported. 

Of  late  years,  the  manufacture  of  ferro-manganese  has 
rapidlv  developed  in  the  South  of  Russia.  In  addition  to 
the  Dnnctz-.Joariefka  Company,  the  Hughes.  Russo-Belge, 
and  Dnieprovienne  companies  produce  spiegeleisen,  the 
price  of  which  has  fallen  considerably.  Ferro-manganese 
with  78  to  80  per  cent,  of  manganese  now  fetches 
1'75  roubles  per  poud,  and  ore  with  50  per  cent,  of 
manganese  is  now  worth  20  copecks  per  poud  at  Batoum. 


XI.— ELECTRO-CHEMISTRY,  Etc. 

Accumulator  Industbt  in  Germaxt. 

Chem.  Trade  J.,  Nov.  8,  1902. 

In  the  hist  issue  of  the  Centralbtalt  f.  Acaimulaloren  und 
Etementeiikunde,  the  editor  reviews  the  present  position 
of  this  manufacture  in  Germany. 

The  depression  in  Germany  has  affected  the  secondary 
cell  industry,  and  several  firms  have  suspended  operations. 
The  failure  of  portable  secondary  cells  for  tramway  and 
other  purposes  prompts  the  opinion  that  the  manufacture 
of  portable  accumulators  is  decaying.  There  is  now  little 
diflerenoe  between  the  types  of  cell  produced  by  the  various 
works. 

Success  in  the  accumulator  industry  is  now  a  question  of 
cheap  purchase  of  raw  materials,  and  the  chief  of  these  are 
lead,  sulphuric  acid,  and  glass.  The  greatest  scope  for 
economy  is  found  in  the  purch.^se  of  lead.  The  price  of 
lead  is  subject  to  considerable  fluctuations.  At  the  present 
moment,  prices  lie  between  21  and  25  marks  per  100  kilos., 
for  99  •  9  per  cent,  metal,  whereas  1 8  months  ago  this  quality 
of  lead  was  selling  at  37  marks  per  100  kilos. 

The  recent  attempts  to  form  a  "  Cartel  "  for  the  German 
accumulator  industry  have  failed,  but  may  be  renewed  at  a 
later  date.  At  present  open  competition  is  taking  place, 
and  further  failures  of  weak  firms  are  likely  to  occur.  When 
this  process  of  weeding  out  has  gone  far  enough,  a  union 
of  the  stronger  manufacturers  is  certain  to  take  place. 


XII.— FATS,  OILS,  Etc. 

Oil-Seed  and  Cake  from  Riga  and  Libau  (Russia). 

Foreign  Office  Annual  Series,  No.  2911. 

Higa. — The  business  done  in  crushing  linseed,  in  1901, 
was  small,  owing  to  the  poorness  of  the  crop.  Only  about 
one-fifth  of  the  entire  supplies  which  reached  Riga  was 
exported,  the  remainder  being  absorbed  by  the  local  oil 
mills.  Prices  ruled  high  throughout  the  season,  and  the 
quantity  shipped  was  only  5,520  tons,  as  against  34,000 
tons,  in  1900.  The  shipments  of  sowing  linseed  were  a 
trifle  less  than  in  1900. 

The  exportation  of  oil-cake  increased  by  15,469  tons. 
The  only  explanation  seems  to  be  that  the  <!onsumption  in 
the  interior  has  been  considerably  reduced  in  consequence 
of  the  difficulties  the  farmers  have  experienced  in  keeping 
up  their  stock.  It  is  also  possible  that  the  starting  of  fresli 
oil-mills  in  the  interior  may  have  had  something  to  do 
with  it. 

Hemp  seed  is  fast  disappearing  from  the  list,  180  tons 
only  having  been  shipped,  in  1901,  as  against  280  tons,  in 
1900. 

iiiau.— The  export  of  linseed  has  fallen  oft  very  consi- 
derably, during  1901,  whether  owing  to  a  failure  of  the  crop 
or  an  extended  demand  for  home  consumption  by  local 
crushers,  it  is  diificult  to  say,  but  the  quantity  shipped,  in 
1901,  was  only  7,700  tons,  as  against  26,400  tons,  in  1900. 
Hemp-seed  was  shipped  only  to  the  extent  of  691  tons,  as 
compared  with  4,808  tons,  in  1900.  Prices  of  both  linseed 
and  hemp-seed  ruled  very  high. 

For  the  first  time  for  many  years  there  is  a  diminution  in 
the  quantity  of  the  export  of  oil-cake  to  the  extent  of  about 
5,000  tons.     This  may  be  attributable  to  the  open  weather 

f  last  autumn  and  winter. 


XIII.  A.— PIGMENTS,  PAINTS,  Etc 

Production  of  Zinc  Oxide  in  the  United  States. 

Eng.  and  Mining  J.,  Nov.  1,  1902. 

The  output  of  zinc  oxide  has  been  doubled  during  the  last 
10  years,  and  will  probably  double  again  in  the  next  10. 
(In  189!  the  production  was23,700  tons;  in  1900.  47,151.) 
The  bulk  of  the  zinc  oxide,  which  is  made  and  sold  in  the 
United  States,  is  still  manufactured  from  the  New  .lersey 
frankliuite  by  means  of  the  Wetherill  process  ;  but  the 
carbonate  ores  of  Arkansas  and  Missouri  lend  themselves  to 
that  process  with  almost  equal  success,  except  that  the 
colour  of  the  product  is  not  so  reliable.  The  sale  of  oxide 
made  by  the  combustion  of  the  metal  will  probably  never 
attain  large  proportions  in  the  United  States  because  of  its 
much  higlier  cost,  although  in  whiteness  and  body  it  is 
superior  to  that  made  directly  from  ore. 

XIII.  C.—INDIA-KUBBER,  Etc. 

Rubber  in  the  Soudan. 
Der  Tropenpfldnzer  ;    through  Imp.  Inst.  ./.,  Nov.,  1902. 

Cakes  and  balls  of  rubber  are  from  time  to  time  offered 
in  the  Sioudanese  markets,  but  tneir  origin  is  unknown. 
From  their  sticky  character,  however,  they  appear  to  be 
produced  from  a  species  of  Landolphia. 

On  the  occasion  of  Colonel  Spark's  expedition  to  the 
Bahr-el-Ghazal,  in  1899,  several  samplesof  rubber  and  gutta- 
percha were  collected  from  unidentified  trees  in  that  neigh- 
bourhood, and  were  subsequently  examined.  The  nibl>er.< 
contained  a  large  proportion  of  pure  caoutchouc  and  a 
small  amount  of  resin,  and  were  valued  by  brokers  at 
Is.  lOrf.  to  2«.  :id.  per  lb.  The  gntta-perchas  collected  at 
the  same  time  were,  however,  not  of  a  valuable  character. 
The  promising  nature  of  these  rubbers  has  led  the 
Administrator  of  the  Soudan  to  appoint  an  expert,  wh')  is 
at  the  present  time  investigating  the  rubber-yielding  trees 
of  the  country. 

X  v.— MANURES,  Etc. 

Guano  DEPOsrrs  op  the  Seychelles. 
Bd.  of  Trade  J.,  Oct.  30,  1902. 

In  the  report  on  the  Seychelles,  for  1901,  recently  issued  by 
the  Colonial  Office,  the  Curator  of  the  Botanic  Station  stales 
that  guano  constitutes  a  mineral  wealth  of  the  Colony.  The 
deposits  are  almost  invariably  ancient.  On  many  islands 
the  guano  is  found  in  dusty  layers  on  the  surface  of  the  soil. 
This  surface  guano  is  dark  in  colour,  especially  when  it  is 
moist.  The  lighter-coloured  guanos  are  richer  in  phosphoric 
acid,  and  the  dark  ones  are  full  of  nitrogenous  organic 
matters. 

Under  the  action  of  rain  and  carbonic  acid,  the  phosphates 
of  lime  are  dissolved  and  sink  through  into  the  soil, 
displacing  the  carbonates  of  lime  where  the  island  is 
madreporic,  thus  forming  a  second  layer  of  mineral  guano, 
which  is  generally  lighter  in  colour,  and  the  richness  of 
which  in  phosphoric  acid  reaches,  and  even  exceeds,  that  of 
the  surface  guano.  Where  the  island  is  granitic,  and  where 
clay  is  mixed  with  the  guano  deposits,  the  phosphates  of 
lime  in  a  soluble  state  take  the  place  of  the  silicate  of 
alumina,  and  a  phosphate  of  alumina  is  formed.  Sometime* 
the  transformation  of  phosphate  of  lime  into  phosphate  of 
alumina  is  complete,  and  no  molecule  of  phosphate  of  lime 
remains  undecomposed. 

Even  granitic  rocks  are  attacked  by  the  solution  of  phos- 
phate of  lime ;  imd  when  the  surface  of  these  rocks  is 
analysed  to  an  inch  or  more  in  depth,  it  is  found  that  the 
phosphate  of  lime  has  penetrated  and  transformed  the  rock, 
which  sometimes  contains  as  much  as  25  per  cent,  of 
phosphate  of  alumina. 

All  these  different  phosphates  originating  from  the  guano 
deposits  are  found  in  immense  quantities. 

Some  of  the  above-mentioned  guanos  arc  exported  to 
Mauritius,  South  .-Vfrica,  and  Europe,  and  the  phosphoric 
acid  they  contain  is  soluble  in  citrate  of  ammonia.     When 
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they  contain  less  thaa  20  per  cent,  of  phosphoric  aciil,  they 
are  seldom  exported. 

Manhkes  in  Australia. 

Bd.  of  Trade  J.,  Nov.  6,  1902. 

The  use  of  manures  is  coming  more  into  favour,  the  area 
80  treated  having  expanded  from  255,968  acres,  in  1899,  to 
556,777  acres,  in  1901,  or  more  than  double,  but  the 
quantity  of  fertilisers  used  has  not  kept  pace  with  the 
expansion,  having  been,  in  1899,  142,151  tons  of  natural, 
and  16,118  tons  of  artificial,  as  against,  in  1901,  153,611 
ions  of  natural,  and  23,535  tons  of  artiticial.  The  area 
manured,  in  19U0,  totalled  368,660  acres,  the  quantity  of 
feriilisers  used  being  142,520  tons  of  natural,  and  19,545 
tons  of  artificial. 

XVI.— SUGAR,  STARCH,  Etc. 

Sugar  Yield  of  France. 

U.S.  Cons.  Reps.,  Oct.  20, 1902. 

The  Journal  Officiel  publishes  the  results  of  the  sugar 
harvest  ended  Sept.  1,  1902.  The  number  of  factories  in 
activity  was  .332,  and  they  used  9,350,851,795  kilos,  of 
beets,  as  against  8,717,439,216  kilos,  for  334  factories,  in 
1900-1.  The  average  for  each  factory  is  thus  shown  to  be 
28,165,216  kilos.,  as  against  26,100,117  kilcs.,  for  1900-1. 
The  total  output  of  refined  sugar  has  been  1,111,069,922 
kilos.,  which  is  greater  by  18,079,054  kilos,  than  that  of 
the  immediately  preceding  harvest.  The  yield  of  refined 
sugar  is  11-88  per  cent,  of  beet,  as  against  12-53  per  cent., 
in  ~1 900-1. 

Di  TCH  Sugars  ;  Countervailing  Duties  on ,  in  the 

United  States. 

Bd.  of  Trade  J.,  i\'oi'.  6,  1902. 

In  a  Circular,  recently  is.sued  by  the  United  States 
Treasury  Department,  the  rates  of  countervailing  duties 
leviable  in  the  States  on  bounty-fed  sugars  produced  in 
the  Netherlands  are  altered.  The  following  is  the  text  of  the 
Circular: — 

"  In  pursuance  of  the  provisions  of  section  5  of  the  Act 
of  .July  24,  1897,  the  following  net  amounts  of  the  bounties 
paid  or  bestowed  by  the  Government  of  the  Netherlands  on 
the  export  of  sugars  produced  in  that  country  are  hereby 
declared  for  the  assessment  and  liquidation  of  additional 
duties:  — 

"  1.  On  raw  sugar  produced  from  beetroots,  1-16  florins 
per  100  kilos,  of  hard  refined.  (The  output  of  refined 
8U;.'ar  from  raw  is  computed  by  deducting  from  the  polarisa- 
tion of  the  raw  sugar  twice  the  glucose,  four  times  the  ashes, 
and  li  per  cent,  for  loss  in  refining.) 

"  2.  On  sugar  refined  from  beetroot  raw  sugar  produced 
in  the  Netherlands,  1-31  florins  per  100  kilos. 

"  3.  On  sugar  refined  from  imported  raw  sugar,  0-15  florin 
per  100  kilos.,  in  addition  to  bounty,  if  any,  allowed  on  the 
raw  sugar  by  the  country  of  production. 

"  The  liquidation  of  entries  covering  sugars  produced  in 
the  Netherlands,  after  Sept.  1,  1902,  may  be  suspended  at 
the  request  of  the  importers  until  the  next  ascertainment 
and  declaration  under  the  provisions  of  the  said  section  5, 
and  the  additional  duties  on  such  suspended  entries  be 
estimated  on  the  basis  of  the  bounties  herein  specified." 

Import  Dutt  on  Dextrine  in  United  Kingdom. 
Bd.  of  Trade  J.,  Nov.  6,  1902. 

The  following  General  Order,  dated  the  30th  ult.,  has 
been  issued  by  the  Board  of  Customs,  fixing  the  late  of 
import  duty  leviable  on  dextrine  imported  into  the  United 
Kingdom : — 

'■  The  Board  direct,  with  reference  to  section  7  of  the 
Finance  Act,  1901,  that  on  and  after  the  3rd  proximo, 
imported  dextrine  be  charged  with  duty  at  the  rate  of  &\d. 
the  cwt.  on  the  net  weight  of  the  article." 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Distilleries  in  Denjiakk. 

Danish  E.rport  Review ;  through  Bd.  of  Trade  J., 
Oct.  30,  1902. 

During  the  year  1901,7,340,000  galls,  of  spirit  (14-3 
under  proof)  were  produced  in  45  distilleries,  of  which  41 
were  worked  by  steam.  The  number  of  distilleries  is 
continuously  decreasing  :  in  1870,  it  was  317;  in  1880,  219; 
in  1890,  113;  and  now  it  is  only  -15.  The  production  is 
accordingly  amalgamated  into  fewer  but  larger  factories, 
especially  large  limited  companies.  The  quantity  produced 
was  somewhat  larger,  in  1901,  than  in  the  preceding  year, 
but,  in  general,  the  production  has,  during  the  last  ten  years', 
continuously  been  about  7,000,000  galls.  The  quantity  of 
spirits  consumed  by  the  population  and  for  industrial 
purposes  was  7,540,000  galls.,  in  1901,  as  compared  with 
7,200,010  galls,  and  7,620,000  galls,  respectively,  in  1900 
and  1899.  The  txport  to  foreign  countries,  in'l90l,  was 
26,700  galls. 
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N-B-— In  these  lists,  [A]  means  "  .\pplication  tor  Patent,"  and 
I  C.S.], "  Complete  Specificatiou  Accepted." 

Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 

[A.]  23,985.  Robinson.  Tubular  refrigerators,  condensers, 
vaporisers,  calorifiers,  &c.,  and  tubes  for  forming 
the  same.  Nov.  :i. 
„  24,256.  Hijlbling  and  Ditz.  Catalysis.  Nov.  5. 
,,  24,601.  Rayuer  and  Moger.  Apparatus  for  mixing, 
grinding,  and  moulding  plastic,  semi-plastic,  &c., 
materials.     Nov.  lo. 

„  24,651.  Ohlsson.  Centrifug.al  machines  .and  other 
rotary  apparatus.*     Nov.  1 0. 

„  24,689.  Fidler.  Apparatus  for  testing  materials. 
Nov.  II. 

„  24,780.  Lake  (United  States  Distillation  Co.).  Pro- 
cess of  and  anparatus  for  distilling  liquids,  &c. 
Nov.  11. 

„      24,848.  Knoeferl.     Apparatus  for  mixing  and  agi- 
tating liquids.     Nov.  12. 
„      25,034.  Bennett.     Stills  and  evaporators.     Nov.  14. 

[C.S.]  22,308    (1901).  Lindberg.      Centrifugal  separators. 
Nov.  12. 

„      22,897  (1901).  BroH-nlow.     Filter.s.     Nov.  12. 
„      23,683   (1901).  Yates.      Method    for    withdrawing 
liquids  from  barrels,  &c.     Nov.  19. 

„  25,376  (1901).  Woolley.  Hydro-extractors  and  like 
centrifugal  machines.     Nov.  12. 

„  25,921  (1901).  Pott  and  WiUiamson.  Centrifugal 
machines.     Nov.  12. 

„  25,976  (1901).  Vosmaer.  Apparatus  for  treating 
liquids  with  gases  or  gases  with  liquids.     Nov.  12." 

„  2592  (1902).  Mills  (Prat).  Apparatus  for  heating 
liquid  or  gaseous  bodies  under  pressure.     Nov.  19. 

„  20,507  (1902).  Lenhardtson.  Refrigerating  appa- 
ratus.    Nov.  12. 

„  24,356  (1902).  Calmant.  Process  and  apparatus  for 
distUling.     Nov.  19. 
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II.— FUEL,  GAS,  Ais-D  LIGHT. 

[A.]  23,394.  Izzelt   and    McGeachie.     Regenerative  gas- 
furnaces  for  melting  steel,  &c.     Nov.  3. 
„      23,985.  Robinson.     See  under  I. 
„      23,086.  ITirsch.       Toughening    compound    for    the 
manufacture      of      incandescent      gas  -  mantles. 
XoT.  3. 
„      23,998.   Wilson.     Regenerating   or   heat -recovering 
apparatus  for  gas-producers  and  other  furnaces. 
Nov.  3. 
„      24,001.  Danvin.     Incandescent  burners.*     Nov.  3. 
„      24,012.  Wilson.     Apparatus  for  feeding  pulverulent 

and  small  fuel  to  furnaces.     Nov.  3. 
„      24,013.  Fanta   and   Butler.     Attachment  of  carbon 
filaments  in  incandescent  electric  lamps.     Nov.  3. 
24,063.  Simons  and  Hangl.     Machines  for  moulding 
briquettes.*     Nov.  4. 
.,      24,067.  Thomas  and  Co.,  Ltd.,  Thomas,  and  Lewis. 
Furnace.s    for    heating    tin-plates,    sheets,     &c.* 
Not.  4. 
„      24,068.  de  Pnydt.     Arc-lamps.*     Nov.  4.     Belgian 

Application,  June  10,  1902. 
„      24,091.  Lessing  and  Wolff.     Apparatus  for  spraying 

glowing  blast-furnace  cinder.     Nov.  4. 
„      24,122.  Spies  and  Tutt.     Arc-lamp.     Nov.  4. 
„      24,124.  Maddern.     See  under  X. 
„      2  4,152.  Thwaite.     Purification  of  iron-making  blast- 
furnace   gas,    or    any    combustible    gas    of     an 
analogous  character.     Nov.  4. 
„      24,161.  Brett.     Incandescent  gas-burners.     Nov.  5. 
„      24,181.  Bulgin.       Automatic     feeding     device    for 
refuse-destructors,  bagasse-furnaces,  &c.     Nov.  5. 
24,194.  Crossley   and    lligby.      Production   of    gas 
from  bituminous  coals,  &c.     Nov.  5. 
„      24,215.  Goode   and   Mitchell.      Compressed   steam- 
fuel.     Nov.  5. 
.,      24,251.  Arzt.     Gas-  or  vapour- bijruers  for  heating. 

Nov.  5. 
„     24,3iS.  Bowen.  Electric  incandescent  lamps.  Nov.  6. 
„      24,343.  Hoddle.      Apparatus     for     generating    and 

storing  acetylene  gas.     Nov.  6. 
„      24,344.  Hoddle.       Apparatus    for    generating    and 

storing  acetylene  gas.     Nov.  6. 
„      24,355.  Claudel.     Process  of  and  apparatus  for  the 

gasification  of  combustible  liquids.     Nov.  6. 
„      24,366.  Vosburgh.      See  under  X. 
„      24,371.  Clay.     Method  of  manufacturing  water-gas. 

Nov   7. 
„      24,406.  Willis.     Blast-furnaces,  &c.     Nov.  7. 
,,      24,462.  Abel  (Gebr.  Sicmeus  and  Co.).     Manufac- 
ture of  cores  for  arc-lamp  electrodes.     Nov.  7. 
„      24,490.  Smith  and  Hinchley.     See  under  VII. 
„      24,533.  Waudel.     Acetylene  lamps.     Nov.  8. 
„      24,557.  Lancaster.     Method  of  and  means  for  gene- 
rating  and    supplying    combustible    vapours    for 
heating  and  lighting  purposes.     Nov.  10. 
„      24.564.   Dempster  and  Sons,  Ltd.,  and   Broadhead. 

Gas-purifier  covers.     Nov.  10. 
„      24,565.  Dempster  and  Sons,  Ltd.,  and   Broadhead. 

Regenerator  furnaces,  &c.     Nov.  10. 
„      24,609.  Korff.     Illuminating  body.     Nov.  10. 
,,      24,624.  Thomson.     Gas-producers.     Nov.  10. 

24,661.  Simons.     Fuel-briquettes  and   their    manu- 
facture.*    Nov.  11. 
„      24,665.  Fletcher   and  Drake.     Furnaces  for  steam- 
generators.     Nov.  11. 
„      24,675.  Isdale  and  Rodger.     Combustion  of  fuel  in 

steam-hiiler  furnaces.     Nov.  11. 
„      24,720.  Warren.     Apparatus  or  means  for  burning 
liquid  fuel  or  hy<lrocarbons  for  use  in  boilers,  &c. 
Nov.  11. 


[A.]   24.738.  Ross.     Apparatus  for  use  in  connection  with 

the  manufacture  of  acetylene  gas.     Nov.  1 1. 
„      24,747.  Frost  and  Berrv.     Vapour-burning  lamps.* 

Nov.  11. 
„      24.753.  Willis  (Gilliland).     Apparatus   for   cooling 

and  arresting  fumes.     Nov.  1 1 . 
„      24,783.  Gardner,     Ignition-tubes  for  igniting  gases. 

Nov.  11. 
„      24,785.  Scott-Suell.     Gas-burners.     Nov.  11. 
„      24,811.  O'SuUivan-Beare  and  Haslam.      Apparatus 

for  expressing  moisture  out  of  peat.     Nov.  12. 
„      24,817.    Kellermann.      Protecting   devices   for  gas- 

ignitmg  pilules.     Nov.  12. 
„      24,859.  Carbone.     Arc-lamps.     Nov.  12. 
„      24,878.  Beanes  and  Werner,  Pfleiderer,  and  Perkms, 

Ltd.     Gas-producers.     Nov.  12. 
„      24,888.  Boot.     Safety  low-flash  oil-lamp.     Nov.  13. 
„      24,914.    Melles.      Mixing    and    supplying    gases.* 

Nov.  13. 
,      24,956.  Bartlett.  Acetylene  gas  automatic  generator.* 

Nov.  13. 
,,      24,972.  Berney.     Apparatus  for  generating  acetylene 

gas.     Nov.  14. 
„      24,980.  Adams.     Blowlamps  or  burning-o£E  torches. 

Nov.  14. 
,,     25,000.  Blakeborough.   Hydraulic  sealed  centre  valve 

for  working  gas-purifiers.*     Nov.  14. 
„      25,011.  Kamm.     Acetylene-lamps.     Nov.  14. 
„      25,057.  Siemens.      Regenerative   gas-reheating  fur- 
naces.    Nov.  14. 
,,      25,070.  Cooper.     Acetylene  generators  and  lamps. 

Nov.  15. 
[C.S  ]  15,536  (1901).  Fanta.     Apparatus  for  the  re-inforc- 

iog  and  standardising  of  filaments  of  glow-lamps. 

Nov.  12. 
„      15,687    (1901).  Fanta.       System     or    process,     and 

means  used  therein,  for  the  production  of  vacuum. 

Nov.  12. 
„      19,595  (1901).  Christen  and  Aschner.     Spirit-lamps 

for  use  with  incandescence-mantles.  &c.     Nov.  12. 
„      22,751    (1901).    Ewart.      Vapour  ■  generators    and 

burners.     Nov.  12. 
„      22,848  (1901).  Gibbons,  Gibbons,  Smith,  and  Gay. 

Dies  for   making  taper  and  parallel   gas-retorts, 

&c.     Nov.  19. 
„      23,225  (1901).  Mensing.     Enclosed  or  open  electric- 
lamps.     Nov.  19. 
„      23,820   (1901).  Roby.     Apparatus  for  trimming  and 

testing  safety-lamps.     Nov.  1 2. 
„     23,922    (1901).     Darby    and    Stevens.        Stamping 

machines  applicable  more  especially  for  compres- 
sing fuel  in  charging  coke-ovens.     Nov.  12. 
„      24,146  (1901).  Spiritiuc,  Ltd.  (Drapier  and  Dubois). 

Solidified  spirit.     Nov.  12. 
„      24,840    (1901).    Lake    (Schuppmann).       Kilns     or 

furnaces.     Nov.  12. 
„      26,653  (1901).  Bray,  Bray,  and  Bray.     Steam-boiler 

furuaces.     Nov.  12. 
„      26,703  (1901).  Loeser.    Kilns  or  furuaces.    Nov.  12. 
„      27  (1902).    Courts.     See  under  XVII. 
„      7364    (1902).     Holmes,     Holmes,    and      Cameron. 

-Apparatus    for    washing    and   scrubbing     gases. 

Nov.  19. 
„      10,417  (1902).  Brookes   (Stearns).     Apparatus  for 

treating   smoke,   gases,    &c.,  in   order  to  remove 

denser   particles   therefrom,   aud  impurities  from 

the  smoke  or  gas.     Nov.  12. 
„      11,510  (1902).     Crook  and  Mines.     Electric  incan- 
descent lamps  with  rare-earth  filaments.     Nov.  19. 
„      12„523  (1902).  Johnson.      Gas   and  vapour-burners. 

Nov.  12.  [ 

„      12,710  (1902).  Loeben.     Apparatus  for  mixing  air 

and  gas,  &c.     Nov.  12. 


Sov.  2a,  1802.] 
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[C.S.]  13,745  (1902).  Lake.     (Soc.   Anon.    Frauvaise    des 
Bees    Julhe).      lljdrocarbon-hiiiners    for    lamps 
and  stoves.     Nov.  19. 
13,9.')4  (1902).    Dargie.     Acetylene    gas-generators. 

and  gasoraeter.-i.     Nov.  12. 
14,41S     (1902).     Thompson      (Humphrey).       (ias- 
burners.     Nov.  19. 

14,805(1903).  liachner.     Gas- and   vapour-biiruers. 
Nov.  19. 
,.       16,282  (1902).  Murphy.     Furnaces.     Nov.  19. 

,,      10,681    (190iO.  Brookes  (Hradley).     Apparatus    for 
feediui;   and   burning    pulverulent    or   dust    fuel. 
Nov.  12. 
17,985  (1902).  Danner.  Annealing  furnaces.  Nov.  19. 
International  Application,  Aug.  19,  1901. 

„       19,019  (1902).  Carpenter.  Gas-condensers.  Nov.  12. 
„      19,14,'i   (1902).   Hoult   (Massie).     Compound   to  be 

emjiloyed   as  an    illuniiu&nt    and   as  a  source  of 

motue  power.     Nov.  12. 
„      19,272  (.1902).  Miller.     Incandescent  electric -lam]is. 

Nov.  19. 
.,      19,479  (1902).  Esche.    Slow-burning  wicks.  Nov.  19. 

„  20.052  (1902).  Bray.  Method  of  making  double- 
jet  acetylene  gas-burners.     Nov.  12. 

„  20,710  (1002).  Frenay.  Carburettors  for  internal 
combustion  engines.     Nov.  12. 

„  20,895  (1902).  Anderson.  Acetylene  gas-senerators. 
Nov.  12. 


III.— DESTRUCTIVE  DISTILLATION,  TAB 
PRODUCTS,  PETROLEUM. 

£A.]   24,780.  Lake  (United  States  Distillation  Co.).     See 
under  I. 
.,      24,884.  Fourcy  and   IJuire.     Process  and  apparatus 
for   the  crysta'.li.-ation  and  immediate  separation 
from   the    mother-liquid    of    the   products   to    be 
crystallised,  particularly  appli(rable  to  naphthalene 
and  anthracene  which  eouie  from  the  distillation  of 
tar.*     Nov.  12. 
„      25,034.  Bennett.     .See  tinder  1. 
£C.S.]  20,.356  (1902).  Calmant.     See  under  I. 


IV.— COLOURING  MATTERS  and  DYESTUFFS. 

lA.]  23,967.  Shillito  (Aniline  Colour  and  Extract  Works, 
formerly  Geigy).     .Sulphur  dyestutfs.     Nov.  3. 

,,  23,992.  Imray  (Farbwerke,  Koehst).  JIanufatture 
of  new  benzene  derivatives  and  of  azo-dyestuffs 
from  one  of  them.     Nov.  3. 

,.  23,993.  Imray  ( I'arbwerke,  Hochst).  Manufacture 
of  azo-dyestuffs.     Nov.  3. 

,.  23,994.  Abel  ( Akt.-Ges.  f.  Anilinfabr.).  Manu- 
facture of  products  of  the  indophenol  series.   Nov.  3. 

„  24,255.  Johnson  (Bad.  Anilin  und  Soda  Fabr.). 
Manufacture  of  organic  ucyl  bodies.     Nov.  5. 

„  24,427.  Newton  (Farbenfabr.  vorm.  B.ayer  and 
C;o.).  Manufacture  and  production  of  new  deriva- 
tives of  the  anthracene  series.     Nov.  7. 

,,  24,461.  Imray  (Fabrique  de  Produits  Chimiques  de 
Thann  et  de  Mulhouse).  Manufacture  of  aromatic 
nitriles.     Nov.  7. 

„  24,463.  Imray  (Farbwerke,  Hoch.st).  Manufacture 
of  rhodamines  from  tetraalkyirhodamiues.    Nov.  7. 

„  24,470.  Urcinhart  (Chem.  Fabr.  vorm.  Weiler-ter 
Meet),     ''roductiou  of  dyestuffs.     Nov.  8. 

„  24,869.  Me;  enburg,  Levy,  and  Clayton  .Vuiline  Co., 
Ltd.     Manufacture  of  aromatic  bases.     Sov.  12. 

„  2."),022.  RerJ  Holliday  and  Sons,  Ltd.,  Turner, 
Dean,  and  Turner.  ilanufacture  of  yellow  to 
orange  nitro-colouring  matters.     Nov.  14. 


[A.]  25,024.  Newton  (Farbenfabr.  vorm.  Bayer  and 
Co.).  Mauufacrure  and  production  of  anthracene 
derivatives.  Nov.  14. 
„  25,103.  Levinstein,  Mensohiug,  and  Levinstein,  Ltd. 
Manufacture  of  a  new  benzylnaphthylamine- 
sulphonic  acid,  and  of  polyazo-colouring  matters 
therefrom.     Nov.  15. 

[C.S.]  25,089  (1901).  Imray  (Farbwerke,  Hijchst).  Manu- 
facture of  new  substituted  auramines.     Nov.  12. 

„  26,059  (1901).  Imray  (Farbwerke,  Hochst).  Manu- 
facture of  formylmethylanthranilic  acid.    Nov.  12. 

„  357(1902).  Read  Holliday  and  Sons,  Ltd.,  Turner, 
Dean,  and  Turner.  Production  of  a  new  inter- 
mediate compound,  and  a  black  dye  therefrom. 
Nov.  19. 


v.— PREPARING,  BLEACHING,  DYEING, 

PRINTING,  AND  FINISHING  TEXTILES,  YARNS. 

AND  FIBRES. 

[.v.]   23,902.  Turner.    Machinery  or  apparatus  for  dyeing 

wool,  &c.     Nov.  3. 
„      24,444.  Gardiner.     .See  under  W'lII.  C. 
„      24,482.    Gateeliff.       Apparatus    for    filtering    and 

purifying  wool-suds,  &c.*     Nov.  8. 
,,      24,031.  Siegel  audSchutze.  jun.    Dyeing  apparatus.* 

Nov.  10. 

25,033.  Harvey  and  Sureties.     .See  under  XIX. 
„      25,097.  Peel.     Back-washing  machines  used  in   the 

treatment  of  wool,  &c.     Nov.  15. 
„      25,108.  Kershaw,    ilachines  or  apparatus  for  dyeing, 

mordanting,  &c.,  yarn,  &.C.*     Nov.  15. 
„      25,136.  Holden  and  Sons,  Ltd.,   Craig,   Kaper,  and 

Raper.     Machinery  for  carding  or  cleansing  wool, 

&c.     Nov.  15. 

[C.S.]  23,556  (1901).  Perkin  and  Whipp  Bros,  and  Tod, 
Ltd.  Treatment  of  raw  cotton  and  cotton  goods 
to  reduce  the  inflammability  thereof.     Nov.  12. 

„  23,557  (1901).  Perkin  and  Whipp  Bros,  and  Tod, 
Ltd.  Treatment  of  raw  cotton  and  cotton  goods 
to  reduce  the.  inflammability  thereof.     Nov.  19. 

„  25,248(1901).  Knechtand  Peter  Spence  and  Sons, 
Ltd.  Method  of  or  means  for  preventing  or 
resisting  the  local  production  of  colour  in  the 
printing  of  textile  fabrics.     Nov.  1 2. 

„      17,517(1902).  Jorgensen.    Colour  scales.    Nov.  12. 

„  19,174  (1902).  Whitney.  Wool- and  fibre-scouring 
machinery.     Nov.  19. 

„  19,701  (1902).  Justice  (Hanson).  Apparatus  for 
dyeing  slivers  wound  into  top>  or  cheeses.  Nov.  19. 


VI.— COLOURING  WOOD,  PAPER,  LEATHER,  Etc. 
[C.S.]  9373  (1902).  Rieder.     Dyeing  leather.     Nov.  19. 

VII.— ACIDS,  ALKALIS,  SALTS,  Etc. 

[A.]  24,312.  Cadett.      Carbonic   anhydride    refrigerators. 

Nov.  6. 
„      24,341.  Schad.  Manufaiture  or  treatment  of  chloride 

or  muriate  of  ammonia.     Nov.  6. 
„      24,490.   Smith   and  Hinchley.    Means  of  and  appa- 
ratus for  the  recovery  of  ammonia  from  producer, 

&c.,  gases.     Nov.  8. 
„      24,678.    Barr.      "Liquid    ammonia    rectifier"    for 

refrigeration  machinery.     Nov.  11. 
„      25,020.     Vorke.        .Apparatus    for    pulverising    and 

grinding   or  rubbing   salt,    ttc,    in    a    dry    state. 

Nov.  14. 

[C.S.]  25,444  (1901).  Riley  and  Barnes.  Recovery  of 
arsenic  and  sulphur  from  precipitated  sulphide  of 
arsenic.     Nov.  19. 
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[C.S.]  8304  (1902).  Hughes  (Desoamps).     Process  for  the 
preparation  of  ealcium  compounds   for  reducing, 
decolourisinj;.  &c.     Nov.  12. 
„      20,220   (1902).     Packard.     Process    of    separating 
alumina  from  silica.     Nov.  19. 

VIII.— POTTERY,  GLASS,  amd  ENAMELS. 

[A.]   2.3,968.  Schuler.    Painted  and  burnt  glass.*    Nov.  3. 
„      21,237.  Broun.       Manufacture     of     soluble    glass. 

Nov.  5. 
„      24,567.  Wilson.     See  untie?-  IX. 
,,     24,610.  Meth.     Process  for  etching  glass.     Nov.  10. 
24,616.  Sievert.     Process  for  manufacturing  hollow 
glass  articles.*     Nov.  10. 
„      24,697.  Lenz.     See  nndtr  IX. 
„      24,979.  Wilson.     See  unda-  IX. 
[CS.]  5884  (1902).  Perrin.     See  «»i(/er  XXI. 
„      17,985  (1902).  Danner.     See  under  II. 

IX.— BUILDING  MATERIALS,  CLAYS.  MORTARS. 

AND  CEMENTS. 

[A.]  24,023.  McCIenahan.       Process    for    manufacturing 

stone.*     Nov.  3. 
„      24,084.  Baillie.    Refractory  materials,  &c.,  and  their 

manufactuie.     Nov.  4. 
„      24,094.  Perry.     Cement  composition.*     Nov.  4. 
„      24,359.  Weber.      Manufacture    of    substitutes    for 

stone,  wood,  &c.*     Nov.  6. 
„      24,445.  Brown.     Fireproof  roofs.     Nov.  7. 
„      24,550.  Johnson   and   Paterson.      Non-inflammable 

waterproof   iusulated   conductors   for   the    trans- 

missiou  of  electrical  energy.     Nov.  10. 
„      24,567.  Wilson.    Glazing  of  buildings,  &c.    Nov.  10. 
.  „      24,690.  Stanway.     .Self  -  jointing    dampless    bricks. 

Nov.  11. 
„      24,697.  Lenz.     Process  for  the  production  of  ceramic 

corner-  or  angle-pieces,  &c.  Nov.  11. 
„      24,807.  Thompson.      Paving   material    or    asphalt. 

filling-up    ccnieut,    waterproofing    material,   and 

paint.     Nov.  12. 
„      24,819.  Heys  (Gilbreth).     Apparatus  for  supplying 

cement  to  concrete-mixers.*  Nov.  12. 
„  24,919.  Morris.  Brick-kiln.s.  Nov.  13. 
„      24,979.  Wilson.      Glazing,   &c.,   of   buildings,   &c. 

Nov.  14. 
„      25,075.  Ingham,  Langton,  and  Ingham.      Kiln  for 

burning  pipes,  bricks,  &c.     Nov.  15. 
„      25,113.  Preston.     Treatment  of  cement  and  manu- 
facture oi'  concrete,  and  machinery  or  apparatus 

to  be  used  therefor  and  for  other  plastic  substances. 

Nov.  15. 

[C.S.]  2671  (1902).  Clark  (Fellner  and  Ziegler).  Appa- 
ratus for  the  manufacture  of  slag  oemeut.  Nov.  12. 

„  5169  (1902).  Tempest.  f<heet-metal  imit.ition  tiling. 
Nov.  19. 

„      24,152.  Thwaite.     See  under  U. 

„  18,506  (1902).  Lake  (Giussani).  Apparatus  for 
impregnating  wood.     Nov.  12. 

X.— METALLURGY. 

[A.]  23,934.  Izzett  and  McGeachie.     See  under  II. 
„      24,067.  Thomas  and  Co.,  Ltd.,  Thomas,  and  Lewis. 

See  under  1 1, 
,,      24,124.  Maddern.     Ore-roasting  furn.iee.*     Nov.  4. 
„      24,152.  Thwaite.     See  under  II. 

.,  24,248.  Talbot.  Manufacture  of  sfeel  or  ingot-iron. 
Nov.  5. 


[A.]  24,360.  von  Gemet  Copper,  Ltd.,  and  von  Geruet. 

Process  and  apparatus  for  extracting  coppi-r  from 

its  ore.*     Nov.  6. 
,,      24,366.  Vosburgh.     Reduction-furnaces.*     Nov.  6. 
„      24,417.  Webb.      E.\traction  of  precious  metals  from 

ores.*     Nov.  7. 
„      24.434.  Cowper-Colcs,  Sterne,    and     Cowper-Coles 

luvention  Development,  Ltd.     Process  for  render- 
ing Sliver  untarni?^hnble.     Nov.  7. 
„      21,489.    HincHey.       Machines    for     concentrating 

crushed  ores,  &c.     Nov.  H. 
„      24,590.  Sulman,    Kirkpattick-Picard,    and    Vautin. 

Extraction  of  precious  metals  from  their  ores  and 

compounds.     Nov.  10. 
„      24,591.  Sulman,    Kirkpatrick-Picard,    and    Vautin. 

Recovery  of  mercury  from  its  ores  and  compounds. 

Nov.  10. 
„      24,662.  Altree.     Process  for  decorating  surfaces  of 

steel.     Nov.  11. 
„      24,882.  Sulman  and  Kirkpatrick-Picard.     Extraction 

of  precious  metals  from  tbeir  ores  and  compounds. 

Nov.  12. 
„      24,883.  Sulman  and   Kirkpatrick-Picard.     Kecovery 

of  mercury  from  its  ores  and  compounds.  Nov.  12. 

„  25,016.  Reimer.  Apparatus  for  charging  Martin 
steel  and  other  horizontal  or  open-hearth  furnaces. 
Nov.  14. 

„      25.150.  Crowder.     Concentration  of  ores,  and  appa- 
ratus therefor.     Nov.  15. 
[C.S.]  23,422  (1901).  Martin  and  Thames  MiningMachinery 
Co.,  Ltd.     Process  and  means  for  the  extraction 
of  gold  from  sea- water.     Nov.  19. 

„  25,476  (1901).  Johnson  (McConnell).  Jlauufacture 
of  steel.     Nov.  19. 

„  295  (1902).  Johnson  (Chem.  Fabr.  Griesheim-Elek- 
tron).     See  under  XI. 

„      5169  (1902).  Tempest.     See  under  1\. 

„      8304   (1902).  Hughes  (Descampes).    See  under  Vll. 

„      17,985  (1902).  Danner.     Sec  under  II. 

„      18,237  (1902).  Jackson  and  Kiesel.     Alloy  capable 

of  use  without  flux  as  solder  or  surface-coating 

for  aluminium,  &c.     Nov.  10. 
19,914  (1902).  Haas.     Melting  and  refining  nickel. 

Nov.  12. 
„      20,220  (1902).  Packard.     .Sec  under  Vlf. 

XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

[A.]   24,006.  Miilkr.      Manufacture   of    Rontgen   tubes. 

Nov.  3. 
„      24,235.  Bronn.      Heating   by   mea'is  of  electricity. 

Nov.  5. 
„      24,236.  Bronn.      Obtaining   metallic    sulphides    in 

electric  furnaces.     Nov.  5. 

„  24,330.  Elmore.  Apparatus  for  the  generation  or 
a]>[>licati(m  of  eleciric  currents  for  electrolysis. 
Nov.  6. 

„      24,331.  Guye.     Electrolytic  cells.     Nov.  6. 

„      24,598.  Hammond.     Electric  furnaces.*     Nov.  10. 

„      24,998.  Hill.     Eleciric  accumulators.     Nov.  14. 

„  25,084.  GreeuhiU  and  Hammond.  Primary  and 
secondary  electric  batteries.     Nov.  15. 

[C.S.]  147    (1902).     vom    Braucke.       Galvanising     wire. 
Nov.  12. 
„      295    (1902).     Johnson     (Chem.    Fiibr.    Griesheim- 
Elektron).      Manufacture  of   the   metals  of    the- 
alkalis.     Nov.  12. 
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XII.— FATS,  OILS,  AND  SOAP. 

[A.I  23,991.  Cavenaugh.  So-ip  -  granulating  apparatus. 
Nov.  3. 

„      14,482.  Gatecliff.     See  under  V. 

„     24,623.  Batten.     Cleanring  preparations.     Xov.  10. 

„      24,837.  M'Kinnon.     Oil-cake  breakers.     Nov.  12. 

„  25,021.  Bltixani  (Sclnvarzlose).  Process  for  puri- 
fying fats  and  oils.     Nov.  14. 

[C.S.]  25.792  figoi).    Kamberg.       Detergent-    and    their 
nianufact»ri'.     Nov.  12. 
,.      26,7.")5  (1901).   tVcnch.     Macliines   for   packing  oil- 
cake.'*, &.C.     Nov.  19. 

„      3718  (1902).  Sonneboru.     ISriqnetti'S  for  lubricating 

purposes.     Xov.  12. 
„      18,932  (1902).  Sehnetzer.     Machines  for  moulding 

soap.     Nov.  19. 
„      19.642  (1902).    King    (National     Enamelling    and 

Stamping  Co.).     Oil-drums.     Nov.  19. 
„      20,218  (1902).  Adams.     Oleaginous  compound,  and 

process  for  producing  same.     Nov.  19. 
„      21,190  (19112).  Peryer.      Composition    for    cleaning 

smooth  surface?,  &c.     Nov.  19. 


I  Xlll.— PIGMENTS,  PAINTS  ;  RESINS,  VARNISHES  ; 
INDIA-RUBBER,  Etc. 

A. — Pigments,  Paints. 

[A.]   24,229.  Akester.     Laundry  blue.     Nov.  5. 
„      24,529.  (tore   and    Tomlins.      Xon-corrosive    paint. 

Xov.  8. 
„     24,."j32.  Hutchinson.     See  under  XIX. 
„      24,5.'.  1.  Rowlands   and   .lonea.      .\nti-fouIing  fluid. 
Nov.  10. 
24,719.  Stewart.     Copying-ink.*     Nov.  !1. 
24,807.  Thompson.     See  under  IX. 

res.]   4226(1902).  Hunt.    Liquid  black-lead  stove-polish. 
Nov.  12. 
,      16,783  (1902).  Ogilvy.     Process  of  producing  black 
and  dark  carbonaceous  pigments.     >?ov.  12. 

C. — India-rubber,  ^c. 

I  [A.]  24,.'>73.  Frankeuberg.  Machines  for  the  vulcanisa- 
tion of  iudia-rubbcr  waterproof  fabrics.*     Nov.  10. 

„  24,574.  Frankenberg.  ^Machines  for  the  vulcanisa- 
tion of  india-rubber  waterproof  fabrics.*     X'ov.  10. 

„  25,044.  Theilgaard.  Treatment  of  waste  caoutchouc, 
gutta-percha.  >"\;c.*     X'ov.  14. 

XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

IfA.]   24,OoS.  vau  Duyse.    Composition  for  the  agglomera- 
tion of  coik,  leather,  K-c.     Xov.  3. 
24.763.  Walter.     Leaching  and  tanning  apparatus.* 
Nov.  !1. 

|3.S.]  22,849  (1901).    Thompson  (Wunscb    and    Oesinger 
and  Co.).     Chrome-tanning  process.     Nov.  19. 
1327  (1902;.  Paas  and  Jacobsen.     Process  of  pre- 
serving leather.     Xov.  19. 


\'i 


XV.— MANURES. 


lA.]  24,137.  .MonsoD.  Fertilisers,  and  apparatus  for  dis- 
tributing same.*     Xov.  4. 

|!.S.]  19,513  (1902).  Crooke  and  Crooke.  Fertilisers,  and 
process  of  making  same.     Nov.  12. 

XVI.— SUGAR,  STARCH,  GUM,  Etc. 

I.]   24,768.  Lafeuille.     Process   and   apparatus   for  ex- 
tracting sugar  from  beet,  &c.     Nov.  1 1. 


[A.]  24,871.  Mertens.  Process  of  making  syrup  from 
beet,  &c.,  roots,  and  of  refining  sugar-containing 
liquids.     X'^ov.  12. 

[C.S.]   9525  (1902).  Gudeman.     Method  of  utilising  gluten 
tailings.      Xov.    12.      International   .Vpplication, 
Oct.  17,1901. 
„      15,031   (1902).  Czapikowski.      Means    for    boiling 
sugar.     X'ov.  19. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

[A.]   23,989.  Boyhng   and   Digby.     Maturing  wines  and 

spirits.     Nov.  3. 
,.      24,297.   HrowD.     Machine   for  turning  corn   on  the 

germinating  floor  of  a  malting.     X'ov.  6. 
,,      24,698.     Genkinger  Bros.     Contrivance  for  cleaning 

the  sinking  bottoms  of  mash-tuns,  &c.     Xov.  11. 
,,      2 1,780.  Lake  (United  States  Distillation  Co.).     See 

under  I. 
„      24,815.  Harmer.     Furnaces  of  brewers'   fire-heated 

coppers.     Xov.  12. 
„      24,866.  Bardin.     See  under  XVIII.  C. 

„      25,030.  Edwards.     Manufacture  and  adaptation  of 

malt-extract.     Nov.  14. 
„      25,034.  Bennett.     See  under  J. 

Malt-kilns. 


[C.S.] 


24.243  (1901).  Ackroyd  and  Buckley. 

X'ov.  12. 
27   (1902).   Courts.     Furnaces   of  vertical    boilers, 

brewei's'  coppers,  &c.     Nov.  19. 
20,356(1902).     Calmant.     See  nm/er  I. 


XVIIL— FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 

A. — Poods. 

[A.]  24,014.  Busch,  Gull,  and  Barry.     Pasteurising  and 

sterilising  apparatus.*     Nov.  3. 
„      24,619.  Howorth  (Liddle).     Process  of  producing  a 

light-coloured  meat  (extract).*     Nov.  10. 
„      24,628.  Lafeuille.     ilanufacture    of    an  alimentary 

product.     Nov.  10. 
„      24,721.    Lake    (Winton).      Manufacture     of     food 

preparations.*     Nov.  11. 
„      25,137.  Sawers.     Treatment  of  blocks  of  ice   whilst 

being  artificially  frozen.     Nov.  15. 

B. — Sanitatioti ;   Water  Purification. 

[A.]  24,278.  Fiddian.  Means  or  apparatus  for  use  in 
distributing  liquid  sewage  or  sewage-effluent  upon 
the  surface  of  a  filter-bed.     Nov.  6. 

„  24,780.  Lake  (United  States  Distillation  Co.).  See 
under  I. 

„  24,974.  Bryan.  Tiles  for  the  floors  of  filter-beds 
used  in  connection  with  the  bacterial  treatment  of 
sewage,  &C.     Nov.  14. 

„      25,034.  Bennett.     See  under  I. 

„  25,041.  Hardy.  Apparatus  for  use  in  the  purifica- 
tion of  water,  &c.    Nov.  14. 

[C.S.]  22,923  (1901).  Candy.  Apparatus  for  use  in  or  in 
connection  with  the  purification  of  sewage  or 
polluted  waters.     X'ov.  12. 

„  25,872  (1901).  Hallett.  Apparatus  suitable  for 
heating  and  purifying  feed-water  for  steam- 
generators.     Xov.  19. 

„  5918  (1902).  Baird  and  Cochrane.  Feod-water 
filters  for  steam  boilers.     Nov.  12. 

„  16,271  (1902).  Lewis.  Means  for  retaining  liquids, 
such  as  sewage  or  the  like,  for  fixed  periods  in 
filteis  or  tanks.     Nov.  12. 
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res.]  17,451;  (1902).  Halston.     Apparatus  for  controlling 
the   flow    of   sewage  in  septi.:  or   bacterial   tank 
Xov.  19. 

Calmant.     .Sec  under  I. 


systems. 
•20,356  (1902). 


[A] 


[A.] 


[C.S.] 


[A.] 


C. — DisinJ'ectauts. 

24.444.  Gardiner.  Disinfecting-  and  bleaching- 
powder.     Nov.  7. 

24,HGG.  Bardiu.  Manufacture  of  odoriferous  anti- 
septic disinfecting  substances  witb  a  solidified 
alcohol  base.     Xov.  13. 


XIX.— PAPER,  PASTE  BOAKD,  Ktc. 

23,964.  Lee.  Process  of  treating  vegetable  tibres  in 
the  production  of  pulp  for  paper-making,  &c,* 
Xov.  3. 

24.294.  Shepherd.     Proofing  niillbo;ird.     Xov.  (j. 

24.295.  Shepherd,  ilanutacture  of  embossed  wall- 
eoveriugs,  ifcc.     Xov.  G. 

24,381.  Wilson.  Waterproofing  and  airproofing 
cardboard,  cScc,  to  contain  fluids,  semi  fluids,  &e. 
Xov.  7. 

24,392.  Amies.  Moulds  for  the  manufacture  of 
paper.     Nov.  7. 

24,.')32.  Hutchinson.  Method  of  preparing  paper  for 
manifold  copying  purposes,  and  the  preparation 
of  printing  surfaces  therefrom,  ivith  self-contained 
ink-  or  colour-supply.     X'ov.  8. 

24,542.  Kellner.     Manufacture  of  cellulose.     .Vov.  8. 

24,955.  Liittke.  Manufacture  of  nitrocellulose  films 
and  lacs.*     Nov.  13. 

25,033.  Harvey  and  Sureties.  Fibrous  composition 
to  be  used  as  a  substitute  for  papier  uiache,  &c. 
Nov.  14. 

24,2(15(1901).  (iermani.  Process  for  the  manufac- 
ture of  celluloid  combs,  &c.     Xov.  12. 


[C.S.] 


XX. -FINE  CHEMICALS,  ALKALOIDS, 
ESSEXCES,  AND  EXTRACTS. 

23,988.  Xewtou  (Farbenfabr.  vorm.  Bayer  and  Co.). 

Manufacture    and    production   of   pharmaceutical 

compounds.     Nov.  3. 
24,079.  Boulton  and  SpauU.     Manufacture  of  potas- 
sium cyanide  and  sodium  cyanide.     Nov.  4. 
24,129.    EUi.s   (Soc.  Chim.    des    Usines   du    Khone, 

anciennement     GiUiard,  P.    ?iIoniiet.    et    Cartier). 

Manufacture  of  chloroform.     Nov.  4. 
24,767.  Tcherniac.     Manufacture  of  sulphocyanides. 

Nov.  11. 
21,838    (1901).  McLaughlin.      Process   of    making 

ichthyol  sulphonate  of  ammonia.     Nov.  12. 
24,904    (1901).  Feld.      Production    of   hydrocyanic 

acid.     X'ov.  19. 
26,618(1901).  Zimmermann   (Chem.  Fabr.  auf  Akt. 

vonn.  E.  Schering).     JIanufacture  of  campbene. 

Xov.  19. 


[C.5.]  26,620  (1901).  Zimnu-rmanu  (^Clieui.  Fabr.  auf  Akt.' 

vorm.   K.  Schering).     Manulacture  of  caniphene. 

Nov.  19. 

,,      3S7I  (1S02).     Lake    (Schietfelin).      Preparation    ofi 

compressed  drugs.     Xov.  19. 
„      12,181(1902).    f^ivaiidan.      Mauufacture   and  pre- 
paration of  a  new  series  of  derivatives  of  saccharin,] 
Xov.  12. 


XXI.— PHOTOGRAPHY. 


[A.] 


[C.S.] 


Preparation  of   photographic   prints* 
Xov.  3. 


24,019.  Baker. 

for  touing 
24,014.  Grant.       Manufacture  of  films   for   photo-  ' 

graphic,  &c.,  purposes.     Nov.  10. 
25,114.  .loly.      Photography  in  colours.      Xov.  15.       < 

565    (1902).    Schmalenberg    (Carl    Ernst   and   Co. '  I 
-Vkt.-Ges.).     Negatives  for  the  photographic  pro-  " 
duction  of  ornamental  borders  on  sensitised  sur- 
faces.     NcpV-   19. 

5884  (1902).  Perrin.  Processes  for  producing 
enamelled  polychrome  photographs  and  artistic 
stained  glass,  &c.     Xov.  12. 

11,983  (19J2).  Huck  and  Fischer.  Production  of  ^ 
printing  surfaces  for  photographic  or  other  printed  i  j 
pictures.     Xov.  19.  ■  j 

21,537  (1902).  Archer.  Surfaces  for  receiving 
photographic  ]uints.     Nov.  19. 


XXll.— EXPLOSIVES,  MATCHES,  Etc. 


){ 


[.\.]   24,633.    Wetter    (Westfalisch-Anhaltische    Spreng-  - 
stoft'-Akt.-Ges.).     Priming  compositions  for  per- 
cussion caps  and  detonators.     Nov.  10. 

,,      24,812.  F'iihrer.    Detonating  compositions.*  Nov.  12. 

„  24,934.  Curtis,  Pearcy,  Metcalfe,  Smith,  and  Har- 
greaves.     Explosives.     Nov.  13. 

„      24,955.  Liittke.     See  under  \l\. 

.,  25,025.  Wood  and  Knudsen.  Jlethod  of  and  appa- 
ratus for  obtaining  disruptive  or  explosive  eft'ccts 
for  blasting  purposes.     Nov.  14. 

[C.S.]  15,926  (1901).  Christensen.  Matches,  aud  machinery 

for  their  manufacture.     Nov.  19.  » 

,,      22,966  (1901).  Cocking  and   Kyuoch,  Ltd.     Explo-^ 

sives.     Nov.  19. 
„      23.941  (1901).  de  la  Mar,  Cotterill,    and  Blakeslee. 

Match-making  machines.     Xov.  19. 
.,      25,884    (1901).    Wetter    ( Westfalisch  -  Aubaltische 

Sprengstoff  -  Akt.-Ges.).     Blasting   compositions. 

Nov.  12.  i 

„      26,247(1901).   Criswell.    Match-making  machioery.S 

Nov.  12.  '' 

,.      26.617    (1901).     Wetter  (Westfiilisch  -  Anhaltische 

Sprengstoff  -  Akt.-Ges.).      Safet}'    explosives     or 

blasting  compositions.     Xov.  12. 
„      14,299  (1902).  Lake  (Parker  Match   Co.).     Manu- 
facture of  matches.     Xov.  12. 
„      21,171  (1902).  Hough.     Explosives.     N'ov.  12. 
.,      21,189  (1902).   Poetter.      Mauufacture  of   a   safety 

explosive  or  blasting  substauce.     Xov.  12. 
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SUBSCRIPTIONS   FOR    1903. 

Foreign  and  Colonial  Members  are  reminded  that  the 
subscription  of  25s.  for  1903,  payable  on  January  1st  next, 
should  be  sent  in  good  time  to  the  Hon.  Treasurer  (Mr. 
Samuel  Hall),  in  order  to  ensure  continuity  in  the  receipt  of 
the  Society's  Journal.  Any  changes  of  address  to  appear 
in  the  new  List  of  Members  now  iu  course  of  preparation 
should  reach  the  General  Secretary  not  later  than  January 
15th,  1903. 

The  price  of  extra  sets  to  members  is  now  25s.  each. 
The  annual  subscription  for  non-members  is  36s. 


COMMUNICATIONS. 
Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  43  of  the  Bye-laws  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  Bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 


INTERNATIONAL  CONGRESS  OF  APPLIED 
CHEMISTRY. 
The  attention  of  Members  of  the  Society  is  called  to  the 
fact  that  the  International  Congress  of  Applied  Chemistry 
will  meet  in  Beriio,  during  AVhitsuntide  week  of  next  year. 
A  committee  of  this  Society  has  been  formed  to  co-operate 
with  the  other  British  Chemical  Societies  in  endeavouring 
to  secure  an  adequate  representation  of  British  Chemical 
Industry,  and  it  is  requested  that  the  names  of  those  pro- 
posing to  attend  the  Congress  be  forwarded  to  the  General 
Secretary,  in  order  that  a  formal  invitation  from  the 
Organising  Committee  m  BerUn  may  be  sent  to  them. 

The  Congress  will  be  opened  on  June  2nd,  1903.  On 
Wednesday,  June  3rd,  Friday  the  5th,  and  Monday  the 
8th,  meetings  will  be  held  for  the  reading  and  discussion 
of  papers.  The  subjects  to  be  treated  are  classified  as 
follows  : — 

I.  Analytical    Chemistry.      Apparatus    and    Instru- 
ments. 
II.  Chemical  Industry.     Inorganic  Products. 

III.  Metallurgy  and  Explosives. 

IV.  Chemical  Industry.     Organic  Products  : — 

Subsection  A. — Organic  Preparations,  including 

Tar  Products. 
Subsection  B. — Djestuffs  and  their  Uses. 
V.  Sugar  Industry. 
VI.  Fermentation  Industries  and  Starch  Manufacture. 
'  VII.  Chemistry  of  Agriculture. 

Vm.  Hygiene.     Chemistry  of  Medicinal  and   Pharma- 
ceutical Products.     Foodstuffs. 
IX.  Photo-chemistry. 
X.  Electro-chemistry  and  Physical  Chemistry. 
XI.  Legal   and   Economic   Questions    connected   with 
Chemical  Industry. 
The  V'ereiu  Deutscher  Chemiker,  the  Deutscher  Bunsen- 
geiellschajt  for  Applied  Chemical  Phy>ics,  and  the  Vereiii 
Deutscher  Zuckertechniker,  have  already  decided  to   hold 
their  respective  annual  meetings  for    1903   in   connection 
with  the  Congress. 

An  executive  local  committee  will  make  arrangements  for 
the  entertainment  of  visitors  during  their  stay. 

As  formal  iuvitatious  should  go  out,  at  the  latest,  this 
autumn,  applications  to  join  the  Congress,  accompanied  by 
a  remittance  of  1/.,  should  be  sent  in  to  the  General 
Secretary  without  delay. 

All  communications  and  questions,  so  far  as  they  cannot 
be  answered  by  the  various  organising  committees,  should 
be  addressed  to  the  Secretary  of  the  Congress,  Dr.  G. 
Pu'vermacher,  Charlottenburg,  Marchstrasse  No.  21.  The 
formation  of  organising  committees  is  already  in  progress 
III  England,  Belgium,  Eraace,  Italy,  Portugal,  Switzerland, 
Servia,  and  Turkey. 


TECHNOLEXICON. 

The  Verein  Deutscher  Ingenieure  has  imdertaken  to 
produce  a  reliable  technical  dictionary  in  three  languages 
— English,  French,  and  German — and  has  asked  this  Society 
to  furnish  the  names  of  such  scientific  aud  industrial  men 
as  are  willing  to  supply  the  technical  expressions  of  their 
own  special  branches  of  industry.  The  assistance  to  be 
rendered  must  be  gratuitous,  as  otherwise  the  expense 
would  be  prohibitive ;  but  no  money  is  asked  for  by  the 
German  Society,  though  it  has  already  spent  considerable 
sums  upon  the  work,  and  has  provided  an  editor.  Dr.  Hubert 
Jansen,  of  BerUn,  with  a  staff,  to  collate  the  materials 
supplied. 

The  Council  of  this  Society  agreed  to  co-operate  io 
the  work,  and  appointed  a  special  committee,  consist- 
ing of  the  President,  Hon.  Treasurer,  Drs.  Lewkowitsch, 
Kohn,  Messel,  Redwood,  and  Squire,  and  Messrs.  Beilby, 
Hehner,  Newlands,  Reid,  and  Watson  Smith  to  decide 
upon  the  form  of  co-operation.  It  has  been  determined  to 
select  one  or  more  representatives  for  each  class  of  the 
Journ:il  and  Patent  Literature ;  and  the  committee  now 
asks  for  volunteers  to  undertake  a  class  or  division  of  a 
class.  To  those  who  intimate  their  wish  to  help,  fall 
particulars  of  the  plan  of  the  work,  with  instructions  how 
to  proceed,  will  be  sent.  Offers  of  co-operation  should  be 
addressed  to  the  General  Secretarj-. 
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NATIONAL   PHYSICAL  LABORATORY. 

Mr.  R.  Forbes  Carpenter,  H.M.  Chief  Inspector  under 
the  Alkali  Acts,  has  been  nominated  by  the  Council  to 
represent  the  Society  on  the  Board  of  the  National  Physical 
Laboratory  in  succession  to  Mr.  George  Beilby,  whose  term 
of  office  has  expired. 


DURABILITY  OF  LEATHER   FOR  f 

BOOKBINDING. 

Mr.  Cyril  Davenport,  of  the  British  Museum,  will  read 
a  paper  before  the  Library  Association,  at  20,  Hanover 
Square,  W.,  on  Thursday,  December  ISth  next,  at  8  p.m. 
This  paper  will  open  up  the  whole  question  of  library 
binding,  and  especially  the  quality  and  durability  of  leathers. 
Members  of  this  Society  interested  in  the  subject  of  leather 
are  invited  to  attend  and  take  part  in  the  discussion. 


JOINT    COMMITTEE    ON 
ALCOHOL. 


DUTY-FREE 


A  meeting  of  the  Joint  Committee  of  the  Chemical 
Section  of  the  Chamber  of  Commerce  and  the  Society  of 
Chemical  Industry  appointed  to  consider  the  above  subject 
was  held  at  Botolpb  House,  Eastcheap,  at  4.15  p  m.,  on 
Wednesday,  the  19th  ult.,  Mr.  John  C.  Umney,  the  chairman 
of  the  Chemical  Section  of  the  Chamber  of  Commerce^ 
occupying  the  chair. 

The  Chairman  reported  that,  since  the  occasion  of  the  last 
meeting  of  the  Chemical  Section  of  the  Chamber  of 
Commerce,  on  Nov.  6th,  a  reply  had  been  received  from 
the  Inland  Revenue  to  definite  questions  addressed  to  them 
by  the  Joint  Committee. 

From  this  reply,  it  seemed  evident  that  no  geoeral 
regulations  would  be  framed  for  the  carr\nng  out  of  the 
proposals  for  the  use  of  alcohol  free  or  partially  free  froini 
duty,  for  manufacturing  purposes,  although  facilities  would 
be  given  in  special  cases  under  strict  excise  supervision. 

It  was  decided  that  an  appeal  should  be  made  to  every- 
one interested  in  the  chemical,  drug,  and  allied  trades  to 
furnish  to  the  secretaries  of  the  Chamber  of  Commerce 
and  Society  of  Chemical  Industry  particulars  of  those  sub- 
stances which,  with  duty-free  alcohol,  could  be  prepared 
more  economically  than  at  present,  and  in  competition  with 
other  producing  countries  where  advantages  exist  in  thu 
use  of  duty-free  alcohol.  It  is  hoped  that  particulars  as  to 
the  nature' and  probable  quantity  of  snch  substances  will  be 
given. 
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Briefly,  what  is  desired  is  to  learn  the  quantity  of  snb- 
stanees  employed  in  the  arts  or  manufactures  imported  into 
this  country,  because  their  manufacture  here  is  rendered 
impossible  by  reason  of  the  high  price  of  alcohol,  ethylio 
and  methylic. 

Replies  to  be  addressed  to  The  Secretary,  London 
Chamber  of  Commerce,  Botolph  House,  Eastcheap,  E.G., 
and  to  C.  G.  Cresswell,  Society  of  Chemical  ludustry. 
Palace  Chambers,  9,  Bridge  Street,  Westminster,  S.W. 


Changes  of  atiiirrsfs. 

When  notifying  new  addresses,  members  are  requested  to 
write  them  distinctly,  and  state  whether  they  are  temporary 
or  permanent.  Multiplication  of  addresses  is  also  to  be 
avoided  as  tending  to  create  confusion.  When  sending 
subscriptions,  the  use  of  the  form  attached  to  the  application 
helps  in  the  verification  of  addresses,  on  which  the  safe 
delivery  of  the  Journal  depends. 


Bradford,  H.,  l/o  Chichester ;  c/o  W.  H.  Gorringe,  Aber- 

feldy,  Sonthwick,  near  Brighton. 
Falding,  F.  J.,  I/o  4  J  ;  52,  Broadway,  Kew  York  City,  U.S.A. 
Fergusson,  Donald  M.,   l/o  Greenock  ;  c 'o   Acadia  Swrar 

Refining  Co.,  Halifax,  N.S.,  Canada.  "^ 

Frenzel.  A.  B.,  l/o  Boston ;  1540,  Sherman  Avenue,  Denver 

Col.,  L'.S.A. 
Gronemeyer,  H.   H.,  l/o  Giddings  Avenue;  315,  Amesbury 

.\ venue,  Cleveland,  Ohio,  U.S.A. 
Haus,  Simon  V.,  l/o  Xepera  Park ;  c/o  Eastman  Kodak  Co 

Rochester,  X.Y.,  U.S.A. 
Krause,  Prof.  Dr.  G. ;  communications  to  Cothen  (Anhalt), 

Germany,  Editor  of  '■  Chemiker  Zeitung." 
Lamborn,    LI.     LI.,   l/o    Fulton   Street;   1:!4,   Willoughby 

Avenue,   Brooklyn,   K.Y.,   U.S.A.,    Factory   Superin- 
tendent. 

Leather,   Dr.  J.  Walter ;  Journals  to   Dehra  Dun,  United 
Provinces,  India. 

Luthy,  Edm.  O. ;  Journals  to  2419,  Ohio  Avenue,  Cincinnati, 
Ohio,  U.S.A. 

May,  Geo.  H.,  l/o  Hohokus  ;  c/o  Fabrikoid  Co.,  Newbnreb. 

N.Y.,  U.S.A.  ^ 

Meyer,  Dr.  Franz,  l/o  Germany ;  68,  Broad  Street,  New 

York     City,     U.S.A.,     Metallurgical    and     Chemical 

Engineer. 

Richardson,  D.  B.,  I'o  Glen  Aros ;   Aucheneck,  Killeam 
Station,  X.B. 

Ruecker,  Dr.  H.  von,  l/o  Brooklyn  ;  c/o  Buchanan  and  Co., 

Torreon,  Coahuila,  Mexico. 
Sayer,   H. ;    all    communications   to    82,    Victoria   Street, 

Westminster,  London,  S.W. 
Skertchley,    8.    A.    R.,   l/o    Wimbledon    Park ;    Albuhera, 

Marlborough  Road,  South  Croydon. 
Smith.   Francis   P.,  l/o  St.   Swithin's   Lane  ;  20-1,  Queen- 

hithe,  Upper  Thames  Street,  London,  E.C. 
Stewart,  Robt.,  I/o  Stratford ;  66,  Henry  Road,  West  Bridg- 

ford,  Nottingham. 
Taylor,  Newman,  l/o   Sale  ;  Alexandra  and  E.  D.   Sassoon 

Mills,     Chinchpoogley,    Bombay,     India,      Resident 

Engineer, 
i^olney,  Dr.  C.  W. ;  Journals  to  Keyport,  N.J.,  U.S.A. 
Welch,  J.  Cuthbert,  l/o  Trail ;  Montreal  and  Boston  Copper 

Co.,  Boundary  Falls,  B.C.,  Canada,  Metallurgist. 
White,  W.   Gilchrist,  l/o  Gla.sgow ;   86,   Bay  Street,   Port 

Glasgow,  N.B. 
iVillems,    A.    D. ;     Journals    to    Bellevue    P.O.    Station 

Allegheny,  Pa.,  U.S.A. 
Yinstoue,  E.  H.,  l/o  Victoria  Mansions ;  Members'   Man- 
sions, 36,  Victoria  Street,  Westminster,  London,  S.W. 

©eati). 

ackson,  Robt.,  IS,  Harnngton  Street,  Dublin. 
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Meeting  held  at  the  Chemists'  Club,  on  Fridaj/, 
October  2ith,  1902. 


CHAIRMAN'S  ADDRESS. 


PURITY  OF  SO-CALLED  STANDARD  DRUGS 
AND  CHEMICALS. 

BY   V.    COBLEXTZ. 

Since  the  last  revision  of  the  United  States  Pharmacopffiia, 
numerous  complarats  have  been  made,  by  both  manufac- 
turers and  retailers,  that  the  restrictions  as  to  limits  of  purity 
of  official  chemiciils  were  unnecessarily  severe  and  exacting. 
On  the  other  hand,  the  reports  of  analysts  show  that  the 
quality  of  many  of  the  chemicals  in  the  market  is  not  only 
below  the  official  standard  of  purity,  but  that  some  of  these 
are  adulterated  or  even  entirely  substituted.  The  more 
recent  revisions  of  the  Pharmacopoeia,  in  Europe  and  the 
United  States,  have  all  shown  a  strong  tendency  towards 
greater  preciseness  and  stringency  in  purity  requirements, 
advancing  with  the  progress  in  manufacturing  processes. 
When  we  consider  the  vast  improvements  that  have  been 
made,  during  the  last  decade,  in  the  line  of  electrolytic  and 
other  chemical  processes,  whereby  products  of  a  oreater 
degree  of  purity  are  readily  attainable  at  a  decrease  In  cost 
of  production,  why  shall  not  we  expect  a  corresponding 
improvement  in  quality?  Inability  to  obtain  a  reasonable 
price  for  goods  of  standard  quality  naturally  requires  the 
manufacturer  to  reduce,  wherever  possible,  his  mani- 
pulations to  the  very  lowest  limit,  in  order  to  supply  the 
demand  for  a  cheaper  product.  On  the  part  of  the  manu- 
facturer, it  must  be  admitted  that,  whilst  the  general 
principles  governing  the  1890  revision  of  the  United  States 
Pharmacopoeia  were  broad  in  spirit,  yet  when  the  standards 
of  purity  were  adjusted,  the  kind  and  the  permissible 
percentage  of  impurities  were  such  as  to  place  manv  of  the 
chemicals  among  the  category  of  chrjmically  pure  reagents, 
necessitating  a  process  of  purification  which  not  only  added 
immensely  lo  their  cost  with  no  material  advantage  to  the 
consumer,  but  rendered  competition  in  the  open  market 
practically  impossible.  I  refer  more  particularly  to  such 
instances  as  the  exclusion  of  traces  of  sodium  from 
potassium  salts,  the  very  close  limitation  or  even  entire  ex- 
clusion of  medicinally  innocuous  impurities,  as,  for  example, 
sulphates  or  chlorides  of  calcium  or  magnesium  in  potassium 
or  sodium  salts.  It  is  practically  immaterial,  from  the 
physician's  standpoint,  so  long  as  a  sample  of  potassium 
bromide  contains  the  necessary  97  per  cent,  of  the  pure 
salt,  whether  these  impurities  consist  of  sulphates  or 
chlorides,  or,  so  long  as  a  lithium  salt  complies  with  the 
standard  limit  set,  any  calcium  or  magnesium  salts  present 
as  slight  impurities,  may  be  disregarded.  On  the  other 
hand,  shall  a  manufacturer  be  permitted  to  sell  as  "  C.P." 
or  "  U.S.P."  a  potassium  iodide  containing  8  per  cent,  of 
chlorides,  when  the  standard  allows  but  0-5,  or  shall  we 
overlook  the  presence  of  excessive  quantities  of  alkali  car- 
bonate or  of  iodate  ?  Bat  very  few  samples  of  this  chemical 
found  in  our  market  are  firee  trom  the  latter  very  undesirable 
impurity.  The  British  Pharmacopoeia  demands  that  these 
bromides  and  iodides  give  only  the  slightest  reaction  for 
chlorides  and  sulphates,  and  the  German  Pharmacopoeia 
requires  practically  entire  freedom  from  sulphates  and  free 
alkali  carbonates. 

Those  chemicals  exported  from  the  United  States  are 
reported  to  be  of  very  high  standard ;  why,  therefore,  shall 
we  tolerate  such  conditions  here  ?  The  next  question  that 
naturally  arises  is,  are  we  justified  in  demanding  that  our 
manufacturers  shall  furnish  products  absolutely  fi-ee  from 
all  traces  of  metallic  impurities,  or  shall  we  permit  their 
presence,  and  to  what  extent  ?  Whilst  absolute  purity  is 
neither  attainable  nor  desirable,  yet  under  no  circumstances 
should  considerations  of  commercial  advantages  or  con- 
veniences of  manufacturers  deter  us  from  guarding  most 
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carefully  public  health  and  safety.      It  is  conceded  by  all 
that  traces  of  arsenic,  copper,  lead,  zinc,  alumina,  or  iron 
arc  present  in  infinitesimal  traces  in  almost  every  chemical 
and  article  of  food;  hence  it  remains  for  us  to  discriminate 
between   preventible   and  non  -  preventible  contaminatiou 
as  to  limits  permissible.      The    British  and  German  Ph.ar- 
macopoeias  demand   that  no    cTjaracterietic    reaction  shall 
be    obtained    for    the  presence    of    these    bodies.      The 
question  as  to  the  presence  of  iron  and  alumina  may  be 
dropped   from   a    medical    standpoint,    leaving    only    the 
possibilities  of  chemical  incompatibility.      Whilst  likewise 
demanding  the  exclusion  of  these  metals  {i.e.,  5  c.c.  of  a 
solution   of    1    part  in  20   should   give   no    reaction    with 
hydrogen  sulphide"),  the  last  revision  of  the  Pharmacopoeia 
established  tacitly  an  arsenical  limit  (Dr.  Ciirtman,  Pharm. 
Rundschau,  1891,  175)   which  was  set  at  .about  l/10(ith  per 
cent.,  or  one  part  of  arsenious  oxide  in  10,000,  which  would 
permit  3  mgrms.  or  about   l/20th  of  a  grain  to  30  grms.  or 
about  one  ounce  of  the  chemical.      This  limit,  whilst  per- 
missible in  such  potent  chemicals  as    are   administered   in 
doses  not  exceeding   0-5  grm.,  is  certainly    a  dangerous 
one  for  others,  such  as  the  alkali  acetates,  sodium  sulphate, 
glycerol,  phosphites,    hypophosphites,   sodium  phosphate, 
&c.     Some  of  these  are  administered  in  doses  of  |  to  1  oz. 
■daily,  extending  over  more  or  less  great  periods  of  time; 
hence,  through  continued  use,  cumulative  effects  of  arsenic, 
or  such  metals  as  lead  or  copper,  would  soon  be   manifest. 
In  my  opinion,  the   limit   of    1    in    100,000   may   not  be 
considered  as  excessive,  and  would  not  impose  unnecessary 
burdens  upon  the  manufacturer. 

Under  the  impression  of  hypercritical  standards,  some 
of  our  dealers  have  been  supplying  the  market  with  what 
was  considered  by  them  as  being  sufficiently  pure  for  all 
purposes,  usually  controverting  complaints  with  the 
assurance  that  the  chemical  was  "  Pure."  Here  I  wish, 
in  this  connection,  to  call  attention  to  the  misuses  and 
abuses  of  this  elastic  term,  as  employed  in  commercial 
parlance,  by  the  chemist,  photographer,  assayer,  toxico- 
lou-ist,  physician,  or  manufacturer.  The  toxicologist  con- 
siders a  sample  of  zinc  as  "  Pure,"  so  long  as  it  is  free 
from  traces  of  arsenic,  sulphur,  and  phosphorus ;  the 
manufacturer  of  medicinal  chemicals  considers  his  zinc 
as  "  Pure,"  so  long  as  it  does  not  contain  appreciable 
quantities  of  arsenic,  lead,  and  copper,  disregarding  small 
percentages  of  iron  and  sulphur.  A  photographer  con- 
siders his  chemicals  to  be  "  Pure,"  if  free  from  certain 
interfering  substances  ;  for  example,  the  "  hypo  "  used  by 
him  -would  not  be  acceptable  to  a  chemist. 

Considerable  quantities  of  zinc  containing  lead  and  iron 
are  sold  as  "  Zincum  Purissimum."  Classen  calls  attention 
to  two  samples  sold  as  "Chemically  Pure"  bismuth  for 
"  scientific  purposes,"  one  sample  containing  2  per  cent,  of 
lead  and  another  1  •  5  per  cent,  of  copper,  with  0-5  per 
cent,  of  iron ;  "  C.P."  bismuth  frequently  contains 
arsenic.  Such  other  terms  as  "Purified,"  "Twice 
Purified,"  "Purissimum,"  and  "U.S. P."  are  being  in- 
discriminately applied  to  represent  varying  degrees  of 
purity  which  are  more  frequently  absent  than  present. 
Absolute  purity  and  freedom  from  all  traces  of  foreign 
substances  is  with  most  chemicals  a  condition  very  difficult 
if  not  (at  least,  in  some  instances)  impossible  to  obtain. 
What  the  chemist,  toxicologist,  physician,  or  manufacturer 
desires  is  not  absolute  freedom  from  each  and  every  possible 
impurity,  but  absence  of  certain  specified  contaminations 
which  interfere  with  uses  for  special  purposes.  Such  con- 
ditions are  readily  met  by  dropping  the  old,  misleading, 
and  vague  terms  and  replacing  them  with  a  direct  accurate 
statement  as  to  the  degree  of  purity  or  by  employing  such 
special  descriptive  titles  as  "  Medicinally  Pure,"  meaning 
that  the  article  contains  the  percentage  of  pure  substance 
demanded  by  the  legal  standard,  and  that  the  impurities 
present  possess  no  objectionable  or  harmful  medicinal 
properties.  Impure  chemicals  suitable  for  technical  pur- 
poses should  be  labelled  a.s  such,  and  not  be  permitted  to 
pass  into  the  market  without  qualification.  If  intended  to 
be  employed  as  reagents  in  analytical  operations,  the 
degree  of  freedom  from  one  or  all  possible  undesirable 
contaminations  should  be  accurately  stated.  jMany 
chemicals,  prepared  by  responsible  firms  or  repacked  by 


dealers,  labelled  "'  Pure,"  were  found  to  be  neither 
chemically  pure  nor  medicinally  pure  (that  is  U.S.P.). 
Other  instances  are  recorded  in  which  commeroially 
(technically)  pure  goods  were  labelled  -'  C.P.,"  the  firm 
contending  that  "  C.l^.  "  referred  to  a  commercially  pure 
article. 

Granulated  sodium  phosphate  for  medicinal  use,  is,  in 
the  majority  of  cases,  labelled  without  any  qualification  as 
to  its  degree  of  purit)',  the  consumer  having  no  assurance 
as  to  whether  the  product  conforms  to  tlie  Phannaeopeeia 
standard  or  not.  One  sample  of  this  granulated  salt  was 
found  to  contain  l/40th  of  a  grain  of  arsenious  oxide  to  each 
ounce,  some  others  contained  traces,  whilst  still  others  were 
free  from  this  poisonous  impurity.  Such  a  system,  with, 
of  course,  some  exceptions,  we  find  prevailing  in  our 
market. 

Hence  the  indiscriminate  labelling  of  chemicals  ivithout 
qualification  as  to  degree  of  purili/  should  Inj  all  menns  be 
discouraged  as  being  a  loose  practice  through  which  legal 
responsibilities  mag  be  evaded. 

Eeturning  to  the  original  question  as  to  the  quality  of 
the  medicinal  chemicals  found  in  our  market,  the  f'oilowing 
instances  represent  a  compilation  of  the  reports  of  various 
public  analysis  and  chemists,  so  far  as  available,  in  con- 
junction with  my  own  observations,  carried  on  during  the 
past  ten  years.  Unfortunately,  work  of  this  nature  is 
carried  on  in  only  a  very  few  States  of  the  Union,  owing  to 
absence  of  pure  food  and  drug  laws  and  general  indiffer- 
ence. I  am  indebted  to  the  following  gentlemen  for 
information  furnished :  Messrs.  M.  .Schaak,  Ph.D., 
R.  Moore,  Ph.D.,  E.  Gane,  L.  Kebler,  and  E.  Patch. 

Inorganic  Acids. — Hydrochloric,  sulphuric,  and  nitric 
acids  sold  as  either  C.P.  or  U.S. P.  in  the  open  market 
are  all  of  a  high  degree  of  purity.  Practically  all  of  them 
will  withstand  the  Berzelius-Marsh  test  for  at  least  15 
minutes.  The  commercial  acids  are  excellent,  so  far  as  the 
presence  of  arsenic  is  concerned.  Thompson  (Proc.  A. 
Ph.  A.,  18U2,  26.5)  reports  finding  nine  out  of  17  SMUiples  of 
sulphuric  acid,  and  seven  out  of  10  samples  of  hydrochloric 
acid  free  from  this  contamination,  and  only  one  of  each  set 
contained  any  appreciable  quantity  of  arsenic.  Naturally 
iron,  lead,  and  copper  were  pie.-^ent  in  all. 

Arsenious  Acid  {Arsenious  Oxide^. — The  quality  of  this 
depends  very  largely  upon  the  juice  offered  and  the 
integrity  of  the  seller.  Samples  containing  as  much  as 
40  per  cent,  of  insoluble  inert  matter  frequently  find  their 
way  with  those  less  adulterated  into  the  hands  of  dispensers. 
j  Boric  Acid.- — This  valuable  antiseptic  is  frequently  found 
mixed  with  as  much  as  three  times  its  weight  of  powdered 
borax.  Several  lots  sold  as  "  Pure  "  contained  considerable 
quantities  of  calcium  sulphate.  Gaue  reports  samples 
containing  as  high  as  10  per  cent,  of  calcium  borate.  This 
is  the  fault  of  the  manufacturer. 

Chromic  Acid  Anhydride. — Extreme  carelessness  in  the 
preparation  of  this  chemical  is  shown  by  the  reports  of 
various  analysts,  who  find  as  much  as  5  per  cent,  of  adher- 
ing sulphuric  acid  present.  Kebler  (Proc,  A.  Ph.  A.,  1901, 
399)  and  also  Krauch  (Die  Prufung  der  chemische 
Reagentien  auf  Reinheit)  report  the  presence  of  30  to  60 
per  cent,  of  the  acid  sulphates  of  potassium  or  sodium ; 
the  former  found  one  sample  to  contain  only  40  per  cent 
of  true  chromic  anhydride.  All  samples  examined  by  the 
writer  have  been  found  to  contain  more  or  less  of  alkali  acid 
sulphate. 

Citric  Acid. — Most,  if  not  all,  samples  oti'ered  contain 
iron  and  lead,  even  to  the  presence  of  small  particles  of  the 
latter  metal.  Of  recent  years  the  quality  has  improved  in 
that  respect. 

Hydrobromic  Acid  (10  per  cent.). — This  article,  M 
dispensed  by  retailers,  is  usually  deficient  in  strength,  and 
frequently  .substituted  by  diluted  hydrochloric  acid. 
;  U.valic  Acid. — This  has  been  found  on  the  market  mixed 
with  the  cheaper  magnesium  sulphate.  One  case  is 
1  reported  to  contain  as  much  as  80  per  cent,  of  this  harmless 
salt. 

Salicylic   Acid. — This  has    been  met    with  adulterated 
j   with  starch  and  calcium  sulphate.     It  is  rarely  chemically 
pure. 
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Tannic  Acid. — Owing  to  the  extensive  use  of  this 
chemical  in  various  industries,  and  a  resulting  sharp 
competition,  we  find  it  extensively  adulterated  with  such 
substances  as  dextrin,  sugar,  fjour,  salt,  &e.  Patch 
(Proc.  A.  Ph.  A.,  1900,  200)  reports  finding  samples  which 
were  insoluble  in  any  proportion  of  water.  Guenther 
(Berichto  Phar.  Gesellschaft,  1896,  299)  found  Vi  to  20 
per  cent,  of  sodium  chloride.  Another  analyst  found  a 
sample  of  "high  grade"  tannin  to  contain  65  per  cent, 
of  pure  tannin  with  20  per  cent,  of  finely  granulated  sugar. 
Other  samples  examined  by  the  writer  were  found  to  yield 
varying  quantities  of  ash  up  to  15  per  cent.,  and  the 
presence  of  dextrin  was  of  very  frequent  occnrreuce. 

Aconitin.—?>ome  samples  of  this  potent  alkaloid  are  no 
more  active  than  a  fair  quality  of  aconite  root.  They  may 
contain  from  less  than  1  per  cent,  to  '90  per  cent,  of  the 
active  alkaloid.  One  or  two  foreign  brands  are  exceedingly- 
potent. 

Acetic  Ethyl  Ester  (Acetic  Ether'). — This  rarely  con- 
forms to  the  standard  requirements  of  98-5  per  cent.  Most 
samples  vary  from  30  to  60  per  cent.  Patch  reports  a 
sample  sold  as  "  absolute  "  containing  86  per  cent,  of  the 
pure  ester. 

Alum. — Potash  alum  has  been  almost  altogether  replaced 
by  the  ammonia  alum  for  which  it  is  sold. 

Ammonium  Chloride. — The  powdered   salt  contains   fre- 
-  quently  considerable  quantities  of  powdered  ammonia  alum ; 
also  clay  has  been  found  in  various  samples. 

Ammonium  Bromide. — IJaird  (Mass.  I'harm.  Association, 
1901)  reports  one  lot  as  containing  about  8  per  cent,  of 
ammonium  chloride  ;  another,  G  •  7  per  cent,  of  the  same 
salt.     Samples  rarely  contain  less  than  3  per  cent,  of  this. 

AmmoniujH  Iodide. — This  usually  contains  from  3  to 
4  per  cent,  of  the  sulphate. 

Antimony  Sulphide  (^Native).  —  This  is  extensively 
adulterated  with  chalk,  sand,  clay,  and  the  like,  coloured 
with  charcoal. 

Antipyrin. — This  is  frequently  substituted  by  dispensers 
with  the  cheap  and  dangerous  antipyretic  acctanilide. 

Aristol. — Without  doubt  the  most  valuable  and  popular 
antiseptic  that  has  been  introduced  within  recent  years. 
Because  of  its  extensive  use  and  relative  high  price,  the 
number  of  cases  of  sophistication  has  become  very  largo. 
The  majority  of  the  spurious  products  found  in  the  market 
consist  apparently  of  what  might  be  considered  as  an 
abortive  attempt  on  the  part  of  ignorant  persons  to  prepare 
a  di-thymol  di-iodide,  in  which  the  crude  reaction-product 
has  been  collected  aud  dried  without  any  attempt  at  washing 
out  the  excess  of  alkali  or  removing  free  iodine.  Others 
not  satisfied  with  the  yield  have  added  such  diluents  as 
starch,  talc,  calcium  carbonate,  zinc  oxide,  and  tripoli. 
Some  took  the  pains  to  add  sutficieut  ferric  oxide  to 
properly  imitate  the  colour  of  the  true  product,  whilst 
still  others  evidently  did  not  consider  this  worth  the 
trouble.  A  few  of  the  30  adulterated  samples  in  my 
hands  contained  no  trace  of  either  iodine  or  an  iodide, 
depending  on  zinc  oxide,  diluted  and  coloured  with  inert 
matter  to  replace  the  antiseptic.  The  organic  iodine  com- 
pounds, which  are  employed  as  antiseptics  in  surgery, 
owe  their  action  to  the  slow  decomposition  with  gradual 
liberation  of  iodine,  brought  about  by  contact  with  the 
alkaline  wound  secretions.  Such  coucoctions  as  contain 
Tee  iodine  are  a  source  of  irritation  aud  danger  to  the 
patient ;  not  to  mention  the  presence  of  inert  mineral 
liubstitutes.  The  same  objections  are  valid  with  regard  to 
be  presence  of  free  caustic  and  carbonated  alkali,  which 
iraried  among  different  specimens  from  1  to  11  "o  per  cent. 

liorai. — Powdered  borax,  particularly  that  offered  in 
ackage  form,  is  extensively  adulterated,  and  even  entirely 
substituted  by  sodium  bicarbonate.  A  number  of  such 
■amples  labelled  "  Pure  Borax  "  were  found  by  the  writer 
I  consist  solely  of  this  alkali.  Other  analysts  have  found 
bulk  goods  to  contain  6,  38,  44,  and  60  per  cent,  of  pure 
borax,  the  balance  consisting  of  soda. 

Bismuth  Salts. — All  contain  more  or  less  traces  of 
JBopper,  arsenic,  and  iron,  with,  occasionally,  lead  and 
ellurium.      Janzen    (Apoth.    Zeit.,    1899,    79)    reports   a 


sample  of  "Bismuthum  Carb.  Puriss.,"  as  containing  an 

appreciable  quantity  of  arsenic.  Samples  of  subnirate 
admixed  with  calcium  phosphate  or  carbonate  are  occa- 
sionally found.  This  is  undoubtedly  the  work  of  unprincipled 
dealers  or  dispensers. 

Bromine. — -Reports  show  that  the  American  article 
contains  3-4  to  :V2  per  cent,  of  chlorine,  whilst  the 
German  contains  but  0-.53  to  0-68  per  ceut.  Naturally, 
all  American-made  bromides  contain  large  amounts  of 
chlorides. 

Calcium  Carbonate  {Precipitated). — Samples  containing 
as  much  as  50  per  cent,  of  magnesium  carbonate  have  been 
reported,  probably  added  to  increase  lightness. 

Calcium  Phosphate  ^Precipitated). — This  is  frequently 
adulterated  with  powdered  chalk,  gypsum,  or  talc,  to  the 
extent  of  30  per  cent.  Fresenius  reports  having  found  25 
samples  which  contained  from  0-028  to  0-17  per  cent,  of 
metallic  arsenic,  introduced  through  the  employment  of 
arsenical  hydrochloric  acid. 

Creosote  {Beechivood). — A  good  quality  is  not  often 
met  with  in  the  market.  Gane  reports  that  the  majority 
of  commercial  wood  creosotes  consist  either  of  low  or 
high  boiling  products  with  very  little  or  no  guaiacol. 
Attention  has  been  directed  time  and  again  by  analysts, 
apothecaries,  ami  physicians  to  the  carelessness  of  some 
dealers  in  supph'ing  impure  phenol  (carbolic  acid)  under 
the  misleading  title  of  "  creosote  "  or  "  coal-tar  creosote." 
This  practice,  which  is  certainly  a  reprehensible  one,  should 
be  stopped,  since  wood-creosote  is  extensively  employed 
internally  in  considerable  -  sized  doses.  State  analysts 
report  that,  out  of  222  samples  purchased,  only  119  con- 
sisted of  real  creosote.  A  Massachusetts  analyst  reports 
that  40  per  cent,  of  the  samples  sold  as  creosote  are  impure 
phenol. 

Cumarin. — This,  as  well  as  most  other  expensive  synthetic 
perfumes,  as  hehotropin,  irisol,  ambruin,  &e.,  is  largely 
admixed  with  acetanilide.  Fritsche  Bros,  report  finding  as 
much  as  30  per  cent,  of  this  diluent  in  cumarin. 

Glycerin. — A.  C.  Langmuir  (Jour.  Amer.  Chem.  Soc, 
1899,  21—133),  aud  also  Patch  (Proc.  A.  Ph.  A.,  1897,  671) 
report  that  all  samples  of  C.P.  glycerin,  either  foreign  or 
domestic,  respond  to  the  tests  for  arsenic,  although  some 
were  guaranteed  to  be  free  from  arsenic.  Siebold  (Pharni. 
J.,  1889,  255)  reported  English  samples  to  contain  from 
1  in  4,000  to  1  in  6.000  of  arsenious  oxide.  He  notes  one 
as  high  as  1  in  2,5U0.  One  sample  of  American  manu- 
facture was  found  by  myself  to  contain  about  1  part  of 
arsenious  oxide  to  70,000,  whilst  another  averaged  1  to 
100,000. 

Hypophosphites. — These  salts  vary  much  in  quality, 
arsenic  phosphites  and  phosphates  being  found  in  nearly 
all  samples.  The  total  of  pure  salt  has  been  found  to  vary 
from  75  to  90  per  cent. 

Hyoscine. — Some  of  the  commercial  alkaloids  consist  of 
atropine  or  a  mixture  of  atropine  and  hvoscyamine. 

Iron,  Reduced. — This  is  rarely  of  satisfactory  quality, 
usually  containing  excessive  qnantities  of  sulphide  and 
appreciable  amounts  of  arsenic.  The  percentage  of  metallic 
iron  present  is  quite  variable.  Patch  ( Proc.  A.  Ph.  A., 
1894,  204)  examined  a  number  of  commercial  samples, 
and  found  the  percentage  of  metal  to  vary  from  13  to  76. 
Ferrous  oxide  was  present  from  7*7  to  65  per  cent.,  and 
two  samples  contained  20  and  27 '8  percent,  of  ferric  oxide, 
respectively.  Later  examinations  report  the  limits  of 
metallic  iron  to  average  79  to  83  per  cent. 

Lithium  Salts. — These  vary  considerably  in  quality,  and 
are  reported  by  authorities  not  to  vary  over  85  per  cent,  of 
the  pure  salt. 

Lead  Oride  {Litharge^. — Lead  carbonate  to  the  extent 
of  20  per  cent,  of  siliceous  matter  coloured  with  ferric  oxide 
and  ochre  has  been  found. 

Lithium  Benzoate.  —  This  frequently  contains  the 
cheaper  sodium  benzoate. 

Magnesium  Carbonate. — The  quality  of  this  is  not  above 
criticism.  It  usually  contains  as  much  as  2  per  cent,  of 
sodium  chloride,  with  appreciable  quantities  of  iron  and 
silica. 
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Potassium  Hydroxide. — In  1885,  Patch  examined  various 
samples  of  stick  potash  on  the  market,  and  found  them  to 
contain  2 '5  to  8'6  per  cent,  of  the  carbonate,  and  52 "8  to 
81  per  cent,  of  pure  hydroxide.  Becentlr  the  percentage 
of  hydroxide  was  found  to  vary  from  S8*5  to  90,  with  1  to 
3  per  cent,  of  sodium  hydroxide  and  but  little  more  than 
traces  of  carbonate.  On  the  other  hand,  "  commercial 
caustic  potash  "  was  found  by  Carl  Smith  (Amer.  J.  Pbar., 
1893,  392)  to  consist  essentially  of  caustic  soda  with  but 
little  more  than  traces  of  potash,  the  percentage  of  the 
former  varying  from  6G  to  87.  The  best  qualities  of 
lump  potash  purchased  in  drums  were  found  to  average 
about  86  per  cent,  of  pare  hydroxide. 

Potassium  Acetate. — Samples  containing  lead  and  arseuic 
are  of  frequent  occurrence.  Such  impurities  should  be 
carefully  guarded  against,  owing  to  the  frequent  and 
extended  use  of  this  salt  in  medicine. 

Potassium  Bromide. — This  salt,  as  supplied  by  American 
manufacturers,  seldom  conforms  to  the  requirements  of  the 
U.S.  Pharmacopoeia,  which  demands  a  purity  of  97  per 
cent.,  and  that  it  shall  not  contain  more  than  3  per  cent,  of 
chlorides.  Baird  (Proc.  Mass.  Pb.  Assoc,  1901),  reports, 
among  others,  one  sample  containing  over  9  per  cent,  of 
potassium  chloride.  Helbing  (Pharm.  Zeit.,  1S98,  392), 
reports  finding  4  "52  to  5-91  per  cent,  of  chloride  in 
American  bromide,  and  not  over  0'13  per  cent,  in  the 
Enghsh-made  products.  Of  11  samples  purchased  in  the 
retail  market  by  the  Committee  on  Adulterations  of  the 
N.Y.  State  Pharm.  Association,  only  two  were  up  to  the 
otficial  standard. 

Potassium  Carbonate. — Whilst  samples  containing  as 
high  as  95  per  cent,  of  the  pure  salt  are  readily 
obtainable,  the  bulk  goods  sold  by  dealers  rarelj'  reach 
85  per  cent,  purity. 

Potassium  Chlorate. — The  admixture  iif  pulv.  alum  with 
pulv.  chlorate  is  of  very  common  occurrence.  This  has  led 
to  the  preference  given  to  the  granular  salt. 

Potassium  Citrate. — Almost  all  citrates  contain  lead  as  a 
common  impurity.  Of  15  samples  examined,  Hausmann 
(Drug.  Circ,  1889,  151)  reported  seven  as  containing 
appreciable  quantities  of  this  metal.  Reports  of  other 
analysts  coincide  with  this.  Qualitatively,  this  may  be  said 
of  tartaric  acid,  and  its  salts.  Fortunately,  the  quantity  of 
lead  present  is  but  slight. 

Potassium  Bitartrate  {Cream  of  Tartar}. — In  the 
category  of  medicinal  chemicals,  there  is  not  one  that  is 
so  easilj'  obtained  of  a  high  degree  of  purity  and  yet  so 
extensively  sophisticated  as  cream  of  tartar.  A  ready 
market  with  a  fair  price,  and  the  miscellaneous  character  of 
the  dealers  handling  this  chemical,  add  greatly  to  its 
liability  to  be  adulterated.  The  old  methods  of  sophistica- 
tion through  admixture  with  chalk,  gypsum,  calcium 
phosphate,  starch,  kaolin  and  the  like,  have  largely  made 
way  for  a  class  of  mixtures  which,  when  assayed  in  the 
usual  manner  by  cold  titration,  Viill  apparently  contain 
95  per  cent  and  over  of  the  pure  salt.  To  this  class 
belong  such  mixtures  as  ammonia,  alum,  bitartrate,  and 
starch  ;  or  alum,  tartaric  acid,  and  calcium  phosphate  ;  or 
alum,  bitartrate,  and  calcium  phosphate.  If  such  samples 
be  ignited,  and  the  ash  titrated  with  a  normal  acid,  after 
having  been  extracted  with  water  and  filtering,  the  delusion 
is  readily  seen. 

Argots. — It  was  thought  that  it  would  be  of  interest  to 
note  the  quality  of  the  various  kinds  of  argols  such  as 
are  imported  into  this  country.  Capetown  samples  assayed 
69-9,  87-4,  90-5,  89-9,  86-96,  87-8,  81-4,  83-6,  77-4, 
81-6,  80-6,  69-9,  66-2,  82-6,  83-8,  86-2,  88-4,  and  91-8 
per  cent,  of  pure  acid  tartrate ;  20  samples  averaged  78 
per  cent. 

Chile  Argols  assayed  82-2,  34,  72-3,  75-6,  70-4,  24-7, 
77 '6,  62-5,  and  32  6  per  cent.;  10  samples  averaged  65-5 
per  cent. 

Of  French  argols  which  assayed  from  22-4  to  79 '8  per 
cent.,  65  samples  averaged  62- 6  per  cent.  pure. 

Thirty-seven  samples  of  Italian  argols,  running  from 
26 '2  to  90-9  per  cent.,  averaged  57  per  cent.     Samples  of 
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Spanish  argols  assayed  51-6,  41-2,  39-7,  42-6,  47'4, 
44'6,  51*6,  30'8,  4'9'7,  and  55  per  cent. 

Two  samples  of  Portuguese  argols  averaged  34  per  ceni 
whilst  five  from  ilessina  averaged  35  "8  per  cent,  pure 

Potassium  Iodide. — This  important  chemical  rarely  con- 
forms to  the  official  requirements  of  99  •  5  per  cent,  purity. 
The  percentage  of  chloride  is  frequently  as  high  as  8  per 
cent,  and  many  samples  show  excessive  alkalinity.  One 
sample  examined  contained  about  3 "5  per  cent,  of 
potassium  carbonate.  Dr.  Gregory  reports  that  of  one  lot 
of  17  samples  purchased  in  different  localities  in  New 
York  State,  not  one  complied  with  the  official  require- 
ments, and  of  another  lot  of  15,  only  three  were  good, 
the  remainder  being  excessively  alkaline.  lodate  is  to  be 
found  in  nearly  all  samples  of  this  iodide.  Owing  to  the 
frequency  mth  which  this  importaut  medicinal  salt  is 
prescribed  in  solution  with  alkaloids,  too  much  stress 
cannot  be  laid  on  its  freedom  from  all  but  the  minimum 
percentage  of  alkali  carbonate. 

Potassium  Nitrate. — The  powdered  salt  is  found  freely 
admixed  with  common  salt,  even  to  the  extent  of  80 
per  cent. 

Potassium  Permangatiate. — This  salt,  as  supplied  in  bulk, 
varies  considerably  in  degree  of  ])urity.  Schlumberger 
(Rep.  de  Pharm.,  1894,  260)  reports  an  admixture  with 
dextrin  which  had  been  coloured  with  malachite  green. 
The  usual  impurities  met  with  are  manganate  and  manganese 
oxide. 

P/ienacetiii. — This  most  popular  and  safest  of  antipyretics 
is  quite  extensively  substituted  bj-  the  dangerous  and  cheap 
acetanilide  or  mixtures  of  this  with  sugar,  or  sodium  bicar- 
bonate, or  a  mixture  of  phenacetin  with  sugar  or  soda  or 
acetanilide. 

Phospliorus. — Arsenic  has  been  found  in  all  samples 
examined,  even  as  high  as  1  per  cent.  In  view  of  its 
extensive  use  in  the  manufacture  of  phosphoric  and  hypo- 
phosphorus  acids  and  their  salts,  such  a  condition  should 
be  guarded  against.  It  is  to  be  hoped  that  the  phosphorus 
of  the  old  process  will  soon  be  supplanted  by  that  of  the 
electric  furnace,  which  is  reported  to  be  free  from  this 
dangerous  contamination. 

Phenolplithalein. — Guyot  (Pharm.  .Tour.  Trans.,  95, 1067) 
reports  finding  samples  mixed  with  16  to  21  per  cent,  of 
sodium  sulphate. 

Sodium  Acetate. — Lead  and  arsenic  have  been  found  in 
this  chemical.  Drake  (Mass.  Pharm.  Assoc,  1898)  reports 
finding  19 '5  per  cent,  of  free  acetic  acid  in  one  sample. 

Sodium  Nitrite. — MacEwan  (Pharm.  J.,  83,  121)  states 
that  samples  examined  by  him  contained  O'Ol,  0'03,  0'95, 
9*6,  28,  to  98  per  cent,  of  the  pure  nitrite,  with  27  to 
35  per  cent,  of  sodium  carbonate.  Owing  to  the  unstable 
nature  of  this  salt,  some  allowance  must  be  made  for 
moderate  deviations  from  the  staudards. 

Sodium  Phosphate. — -This  salt,  which  is  at  present  one 
of  the  most  popular  of  sahne  cathartics,  is  usually  admi- 
nistered in  daily  doses  of  i  to  1  oz.,  extending  over  greater 
periods  of  time,  and  should  therefore  be  of  exceptional 
purity.  Analysts  have  reported  finding  some  samples  which 
contained  arsenic  as  well  as  metallic  impurities ;  unfor- 
tunately, to  what  extent  was  not  mentioned.  That  of 
English  origin  has  contained  dangerous  quantities  of  iliis 
poisonous  impurity.  Examinatiou  of  original  packages  of 
various  American  manufacturers  of  tiiis  salt  disclosed  the 
presence  of  1,40th  of  a  grain  of  arsenious  acid  to  each 
ounce  of  one  sample,  whilst  others  contained  but  little 
more  than  traces ;  still  others  were  entirely  free  from  this 
contamination.  Older  samples  of  some  that  are  at  present 
free  contained  appreciable  quantities  of  arsenic. 

.Sodium  Bromide. — The  Commiltee  on  Adulterations  of 
the  New  York  State  Ph;irm.  Association  reported  that  seven 
out  of  eight  samples  purchased  in  the  State  were  below  the 
standard  requirements,  10  to  15  per  cent,  of  moisture 
having  frequently  been  found. 

Sulphur  {Precipitated). — This  article,  intended  for 
medicinal  uses  only,  should  be  prepared  by  precipitating 
a  solution  of  the  polysulphides  of  calcium  by  the  addition 
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of  hydrochloric  acid.  A  cheap  substitute,  prepared  by 
employing  sulphuric  acid  in  place  of  hydrochloric,  is  largely 
sold  ia  its  stead.  This  sometimes  contains  as  much  as 
iiO  per  ceut.  of  calcium  sulphate.  Various  analysts  report 
tliat  80  to  8o  per  cent,  of  the  samples  purchased  (as 
precipitated  sulphur)  contained  calcium  sulphate. 

Sulphonal. — This  hypnotic,  which  has  come  into  ex- 
tensive use,  is  substituted  by  original  package  imitations 
containing  either  sodium  bicarbonate  or  a  mixture  of  this 
and  acetanilide,  or  even  pure  acetauilide.  Such  suljstitntes 
as  the  two  last  are  dangerous,  owing  to  the  large  doses  in 
which  sulphonal  is  administered  to  mvalids. 

Salophcn  {Aceto-p-amido-salol).  —  This  is  frequently 
found  substituted  by  a  mixture  of  acetanilide  and  sodium 
salicylate,  the  action  of  which  is  quite  different  from  that 
of  Salop  hen. 

Tartar  Emetic. — This  contains  from  traces  to  appre- 
ciable quantities  of  arsenic.  O.  H.  Jackson  reports  40  to 
70  per  cent,  of  potassium  sulphate  present  in  five  samples 
purchased  direct  from  English  wholesalers.  The  article 
supplied  to  dyers  is  usually  adulterated  with  the  cheaper 
antimony  fluorides,  oxalates,  &c.  Cases  have  been  noticed 
in  which  no  traces  of  tartaric  acid  were  present  iu  the 
Rait. 

Thymol. — The   high   price   of   this   valuable    antiseptic 

has  tempted  sophistication  with  such  substances  as  boras 

.  crystals  and  paraffin,  which  is  cut  into   pieces  resembling 

the  crystals  of  thymol.     The  latter  is  only  detected  by  a 

very  careful  inspection. 

Vanitlin. — This  expensive  chemical  is  very  conveniently 
and  frequently  admixed  with  acetauilide  in  any  proportion 
to  suit  the  profits  of  the  dealer.  As  much  as  50  per  cent. 
has  been  found.  Benzoic  acid,  sublimed  from  the  gum, 
has  also  been  employed  as  an  adulterant. 

Compared  witli  the  total  number  of  chemicals  in  common 
use,  the  percentage  of  those  adulterated  and  those  below 
official  standards  is  not  large  ;  yet  the  importance  of  this 
class,  coupled  with  their  dehcieucies,  is  sufficient  to  demand 
attention  and  inquiry  as  to  why  such  a  stale  of  affairs  is 
permitted  to  exist,  iu  view  of  the  constant  violations  of  the 
law.  The  cases  of  gross  adulteration  or  substitution  which 
usually  occur  in  '-  bulk "  goods  may  be  traced  to  irre- 
sponsible dealers  and  brokers.  Such  products  find  their 
way  into  the  market  through  the  usual  trade  channels,  and 
pass  unchallenged  into  the  hands  of  responsible  wholesale 
firms,  where  they  are  lost  sight  of  in  the  details  of  the 
management  of  a  vast  business  enterprise.     Adulteration  or 


substitution  on  the  part  of  the  retailer  cannot  be  punished 
too  severely.  The  manufacturers  are  able  to  furnish 
chemicals  of  any  degree  of  purity  that  may  be  desired, 
and  are  ever  ready  to  do  so  it  allowed  a  fair  margin. 
It  is  the  unjust  nature  of  the  competition  between  the 
responsible  and  irresponsible  that  leads  to  tbe  curtailment 
of  processes  and  the  failure  to  properly  purify  products. 
No  valid  excuse  can  be  ofiered  for  placing  on  the  market, 
for  medicinal  use,  chemicals  that  contain  appreciable  quan- 
tities of  poisonous  metals,  or  other  impurities  that  are 
deleterious  to  health,  or  liable  to  produce  unforeseen 
decompositions  with  other  chemicals.  Some  of  these 
difficulties  may,  in  my  opinion,  be  overcome,  if  our  manu- 
facturing chemists  and  jobbers  would  adopt  a  uniform 
system  of  labelling  their  products,  indicating  clearly  the 
quality  or  degree  of  purity.  These  conditions  may  be 
considered  to  be  irreproachable  wlien  contrasted  with  the 
extent  to  which  drug  adulteration  and  substitution  are 
carried  on  in  our  markets  ;  hence  the  time  has  come  when 
some  efforts  should  be  made  to  secure  enforcement  of  our 
pure  food  and  drug  laws.  I  refer  more  particularly  to 
those  of  this  State,  which  cover  the  majority  of  these 
cases,  but  all  efforts  at  enforcement  are  apparently  futile. 

It  is  to  be  hoped  that  the  Xational  Pure  Food  and  Drug 
Bill,  which  was  introduced  by  Representative  Hepburn 
during  the  last  session  of  Congress,  may  pave  the  way  for 
new  laws  in  other  States,  and  secure  uniformity  and 
enforcement  for  all. 

The  efforts  of  my  predecessor,  ilr.  Bichardson,  towards 
securing  uniformit3-  in  methods  of  analysis  certainly  de- 
serve our  further  attention.  All  departments  of  technical 
chemistry  are  represented  among  our  membership,  and 
there  certainly  are  opportunities  for  improvement  in  secur- 
ing uniformity  in  the  various  analytical  methods  in  use. 
I  would  suggest  that  a  committee  take  up  the  task  of 
examiuing  into  the  numerous  methods  of  assay  of  alka- 
loidal  drugs,  with  the  view  of  adopting  certain  standard 
methods,  in  order  to  secure  some  degree  of  uniformity 
among  the  chemists  of  our  chief  ports  of  entry.  No 
branch  of  analytical  work  is  so  open  to  criticism  as  to 
method  and  errors  of  manipulation  as  this,  as  the  following 
tabulation  will  serve  to  illustrate.  The  results  are  those 
of  five  different  experienced  assayers,  working  upon  the 
same  and  different  methods.  Dift'ereuces  of  1  per  ceut. 
and  -2  per  cent,  occur  quite  frequently  with  the  same  method, 
and  as  much  as  G  per  ceut.  with  different  methods  applied 
to  the  same  sample. 


Methods. 

Chemist  A. 

Chemist  B. 

Chemist  C. 

Chemist  D. 

Chemist  E. 

Chemist  F. 

13- 1 
13-74 

13-10 

-- 

13-92 
13-43 

14-90 
0-98 
0-S8 
O-Bti 
0-68 
0-70 
0-52 
0-12 
014 
0-14 
0-20 
0-22 
0  37 
0-4B 
3-61     -) 
303      > 
4-33    ) 
3-36 
311 
0-43 
0-89 
2-SS 
1-74 
0-74 
3-75 
3-78 
4-60 

<r64 

2-46 
1-73 
0-23 
0-22 

13-33 
14-33 
15-86 
0-50 
1-03 
0-58 
0-62 
0-54 
0-97 
0-09 
0-12 
0-U 
0-18 
0-21 
0-54 
0-42 

4-00 
3-54 
0-67 
0-81 
2-70 
1-85 
3-S4 
4-00 
4-03 
2-54 
6-54 
2-30 
1-73 
0-20 
0-20 

14-95 
14- 18 
15-li4 
0-S6 
0-96 
0-59 
0-72 
0-54 
0-»2 
0-10 
0-12 
0-10 
0-22 
0-21 
0-59 

o-io 

14-30 
0-53 

o-ot 

0-5* 

0-53 
O'BO 

o'-14 
007 
0  10 
0-17 
0-19 
0-1)8 
0-31 

13-31 
14-50 
15-50 

1-08 

0-09 
0-12 
0-14 
016 

J3:p|    Same 
14-SoJ    "P"^-^ 

„    it:  :::::::::::::::;::::::: 
„  III 

„  II 

_  , 

II 

„    in 

r\' 

Calabar     I 

II 

Ill    

Belladonna  Leaf     I 

„      II : 

Belladonna  Root     I 

11 

II 

averape  of  six  chemists'  work. 

Ill 

Hydrastis     I 

3-30 
3-24 
0-56 
0-76 
2-72 
2-IL 
2-27 
4-26 
4-20 
2-48 
6-6t 
2-46 
1-62 
0-lG 
0-16 

3-30      ;       s-30 
3-05       1         2-74 
0-55        i          0-81 
0-78        1          0-87 
2-88         1          2-58 

^^ 

,11 

Coca     I 

„      11 

..      ii'.  ■.".■■.:■.:■.■.■.".:■.::: 

2-05 
1-60 
3-86 
3-07 

4-68 
«-40 
3-57 
1-78 

2-23 

8-93 
3-38 

6-70 
2-50 
1-74 

<5naraptt     I 

11 

Ill 

IV 

V 

Ifcla     I 

„      II 

1-73 

,     II       
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Discussion. 

Mr.  T.  J.  Parkek  s.iJd  that  some  of  the  chemicals 
mentioned  were  used  for  technical  as  well  as  for  medicinal 
purposes,  and  that,  where  no  intentional  adulteration  existed, 
the  products  condemned  were  probably  sold  for  technic.il 
uses,  not  for  use  in  medicine.  Great  credit  was  due  to 
Prof.  C'oblentz  for  calling  attention  to  the  conditions  exist- 
ing among  retail  druggists,  but  his  arraignment  of  the 
manufacturer  in  company  with  the  retail  dealer  was  too 
sweeping.  Wholesale  orders  for  chemicals  were  often 
placed  by  drug  and  chemical  brokers  with  the  lowest  priced 
dealer  regardless  of  the  purity  of  the  products  or  wliether 
they  were  iutemled  for  technical  or  medicinal  purposes. 
Acctanilide  or  mixtures  containing  it  have  been  substitue  d 
for  trional  in  some  40  per  cent,  of  retail  purchases.  Jt  was 
unfair  to  charge  the  frauds  practised  on  the  purchaser  even 
by  implication  to  the  chemical  manufacturer.  There  was  a 
Board  of  Pharmacy  to  determine  who  was  responsible  for 
adulteration  and  have  the  guilty  parties  punished. 

Mr.  E.  H.  Gane  said  that  he  desired  to  correct  any  im- 
pression that  might  have  been  formed,  from  the  remarks  of 
jlr.  Parker  and  the  Chairman,  that  the  large  jobbing 
.  houses  were  responsible  for  the  gross  adulterations  found 
by  the  latter.  The  origin  of  these  spurious  chemicals  was 
pretty  well  known  to  those  in  the  trade.  At  the  same  time 
those  who  were  engaged  in  examining  the  medicinal 
chemicals  offered  in  the  American  market  would  agree  that 
they  were  by  no  means  what  they  ought  to  be.  Large 
quantities  of  the  raore  important  chemicals  were  not  pur- 
chased through  brokers,  as  stated  by  Jlr.  Parker,  but  were 
bought  direct  from  the  manufacturer,  frequently  in 
original  small  packages,  and  these  iiassed  through  the 
jobbers'  hands  unbroken  to  the  retail  trade.  These  packed 
chemicals,  prepared  especially  for  medicinal  use,  were  fre- 
quently of  inferior  quality. 

There  were  many  chemicals  which  it  was  almost  impos- 
sible to  obtain  of  anything  like  the  standard  set  by  the 
U.S.P.,  no  matter  what  price  was  paid.  Complaints  to  the 
manufacturer  were  frequently  met  by  the  statement  that  it 
did  not  pay  to  remove  certain  impurities,  that  their  presence 
was  of  no  import  so  far  as  the  medicinal  v.ilue  of  the 
chemical  was  concerned,  and  that  the  analyst  should  not  be 
so  "  technical "  in  his  requirements.  This  was  an  unwar- 
rantable position  for  any  manufacturer  to  take,  as  in 
medicines  it  was  frequently  the  "  infinitely  small "  that 
counted.  He  was  convinced  that  there  was  room  for  con- 
siderable improvement  in  the  manufacture  of  medicinal 
chemicals.  Bismuth  salts,  for  example,  could  not  be 
obtained  in  anything  like  a  state  of  purity  in  the  Ameiican 
market.  Every  sample  that  he  had  examined  contained 
more  or  less  arsenic,  iron,  and  copper,  and  in  some  cases 
lead  and  tellurium.  Potassium  iodide  and  bromide,  sodium 
phosphate,  lithium  salts,  the  various  bypophosphites,  and 
other  salts  we  could  mention  could  only  in  very  exceptional 
instances  be  obtained  up  to  the  U.8.P.  standard.  There 
was,  moreover,  considerable  variation  in  different  lots  of 
the  same  chemical  from  the  same  maker.  The  responsibility 
for  this  state  of  affairs  lay  with  the  manufacturer,  and  he 
should  not  attempt  to  clear  himself  by  throwing  the  blame 
upon  the  middleman. 

Mr.  Pakker  said  that  phosphate  of  soda  could  be  ob- 
tained from  the  manufacturer  in  three  conditions  of 
purity.  The  technical,  used  by  (he  dyer,  which  prob.ibly 
contained  arsenic  and  was  sold  by  the  jobber  at,  say, 
3|  cents  per  lb.;  the  medicinal,  which  was  practically 
free  from  arsenic  and  which  would  stand  the  Berzelius- 
Marsh  test  for  some  minutes  and  was  sold  for,  say,  4j  cents 
per  lb. ;  and  the  chemically  pure,  which  would  stand  the 
Berzelius-Marsh  test  for  one  or  two  hours,  at,  say,  40  cents 
per  lb. 

Mr.  Caswell  A.  Mayo  said  that,  in  most  States  in  which 
there  was  any  pure  food  and  drug  law,  the  U.S.  Pharma- 
copoeia was  taken  jas  the  standard  for  all  articles  mentioned 
in  it.  The  application  of  this  law  in  the  State  of  Ohio 
caused  an  appeal  from  the  druggists  to  the  Pharmacopoeial 
Convention  of  1900  against  the  use,  for  any  authorised 
preparation,  of  a  name  which  was  in  common  use  for  a 
commercial  article  of  a  difierent  quality  from  that  prescribed 


in  the  Pharmacopoeia.  The  convention  had  complied  with 
I  this  request,  and  it  was  understood  that  in  the  new  U.S. 
I  Pharmacopoeia  the  term  ammonia,  for  instance,  which 
i  WHS  commercially  applied  to  a  weak  and  somewhat  impure 
solution  of  ammonia,  would  not  be  used  for  the  aqueous 
solution  of  ammonia  of  the  Pharmacopoeia.  Fortunately 
for  pharmacy  and  for  the  chemical  trades,  the  present 
committee  of  revision  seemed  inclined  to  take  a  rather  more 
liberal  view,  and  it  was  to  be  hoped  that  the  views 
enimciated  by  the  Chairman  of  the  Section — who  was  also 
Chairman  of  the  Sub-Committee  on  Chemicals  in  the  Pharma- 
copcEJal  Kevision  Committee — would  be  adopted  in  the  new 
revision.  From  conversations  which  he  had  had  with 
Dr.  H.  W.  Wiley,  chief  chemist  of  the  U.S.  Department  of 
Agriculture,  he  believed  that  the  suggestions  contained  iu 
the  Chairman's  address  relative  to  the  establishment  of 
uniform  methods  of  pharmaceutical  analysis  would  be  taken 
up  and  very  likely  carried  to  a  successful  issue,  just  as  had 
been  done  in  another  line  through  the  Association  of  Official 
Agricultural  Chemists. 

Dr.  F.  B.  Kilmer  stated  that  he  had  found  chemical 
manufacturers  quite  competent  and  willing  to  furnish 
chemicals  on  contract  conforming  to  a  specified  standard 
of  purity,  and  that  in  his  judgment  the  address  of  the 
Chairman  did  not,  and  was  not  intended  to,  convey  the 
impression  that  the  results  represented  chemicals  produced 
by  the  American  manafacturers  as  a  whole,  but  rather 
flagrant  cases  of  adulteration  and  sophistication.  The  most 
important  point,  in  his  mind,  in  the  Chairman's  address  was 
the  fact  of  the  uniformity  iu  methods  of  alkaloidal  analysis. 
In  many  instances  the  U.S.  Pharmacopceiu  required  that  a 
fiuished  ph.armaceutical  preparation  should  be  standardised 
to  a  given  percentage  of  alkaloid.  Taking  as  an  imaginary 
example  the  speaker's  figures  upon  guaiana ;  upon  what 
basis  should  a  piiarmaceutical  assay  be  made  ?  With 
this  great  variation  of  results  it  would  be  a  very  puzzling 
problem  to  adjust  the  strength  to  a  required  standard,  and 
when  the  calculation  has  been  made,  who  could  say  what 
would  be  the  strength  of  the  finished  product.  Again, 
many  of  the  crude  drugs  enumerated,  such  as  aconite, 
belladonna,  &c.,  were  bought  and  sold  in  the  market  upon 
the  basis  of  their  alkaloidal  strength  as  shown  by  analysis. 
With  such  a  wide  variation  of  figures  as  given,  how  was  it 
possible  to  accurately  adjust  the  value  of  any  specified 
drug  ?  He  hoped  that  a  committee  would  be  appointed 
to  in\estigate  the  subject  of  alkaloidal  analysis,,  and  if 
possible  secure  a  greater  imiformity  in  methods  and  processes. 
The  New  York  Section  could  well  carry  out  this  work,  and 
many  members  whose  work  lay  with  inorganic  compounds, 
and  who  had  been  so  successliil  in  working  out  processes 
suited  to  their  particular  branch  of  analysis,  could  aid  those 
who  work  mainly  with  the  organic  compounds,  such  as  are 
represented  in  alkaloidal  analysis.  The  great  variation  in 
results  obtained  by  present  processes  was  most  embarrassing 
when  disputes  arose,  and  the  reports  from  different  labora- 
tories varied  from  a  bare  trace  to  one,  two,  or  three  per 
cent,  of  alkaloids.  It  was  ditlicult  to  explain  to  those 
unacquainted  with  the  intricate  questions  involved  the 
reasons  for  the  groat  variation,  and  it  was  a  serious 
reflection  upon  the  .accuracy  of  chemical  methods  that 
such  a  condition  should  exist. 

Dr.  M.  H.  Ittner  said  he  understood  the  Chairman  to 
say  that  all  the  C.P.  glycerin  on  the  market  in  America 
contained  arsenic.  The  assertion  was  a  very  broad  one. 
One  might  infer  from  this  that  all  glycerins  contained 
arsenic  in  appreciable  and  possibly  harmful  quantities. 
From  his  own  experience  he  could  say  that  a  very  large 
amount  of  C.P.  glycerin  was  produced  in  America  which 
would  not  yield  a  trace  of  arsenic  when  subjected  to  the 
Berzelius-JIarsh  test  for  over  half  an  hour,  10  grms.  of 
glycerin  being  taken  for  the  determination.  C.P.  gly- 
cerin was  put  on  the  market  in  large  quantities,  containing 
less  than  O'Ol  per  cent,  of  impurities  other  than  water,  and 
containing  only  a  slight  amount  of  water.  There  was  also 
produced  iu  America  a  large  amount  of  dynamite 
glycerin  which  contained  only  the  minutest  trace  of 
arsenic  that  can  be  detected  by  the  most  sensitive  methods. 
Much  of  this  class  of  glycerin  was  also  of  an  exceedingly 
high  degree  of  purity,  as  it  was  necessary  it  should  be  for 
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the  uses  for  which  it  is  intended,  and  even  if  applied  to 
medicinal  use  would  certainly  have  no  injurious  result  from 
any  arsenic  it  might  contain.  There  -were  many  ways  by 
which  glycerin  might  become  contaminated  with  arsenic, 
though  the  amount  of  arsenic  introduced  need  not  be  an 
appreciable  r.mount,  and  if  the  distillations  were  properly 
conducted  the  arsenic  might  be  so  completely  removed,  that 
there  would  be  no  tangible  proof  of  its  presence  in  the 
finished  product. 

Dr.  CoBLENTz,  in  reply,  said  that  Mr.   Parker  had  eri- 
deutly  misunderstood  the  trend  of  his  criticism,  as  it  was  far 
from  his  iutention  to  arraign  the  manufacturer  alono-  with 
an  unprincipled  dealer,  broker,   or  retailer.     Apart^  from 
the  instances  cited,  as  to  the  presence  of  arsenic,  lead,  or 
copper  in  chemicals,  or  failure  to  comply  with  recoo-nised 
standards  of  parity,  where  the  manufacturer  was  certainly 
at  fault,  he  bad  in   minii  more  particularly  the  lack   of 
uniformity  and  accuracy  in  the  labelling  of  chemicals,  for 
-without  proper  qualitication  the  consumer  is  ever  in  doubt 
as  to  the  quality  or  degree  of  purity.    Such  terms  as  "  pure," 
or  "  purified"  or  even  "  C.P.,"  as  frequently  employed,  were 
entirely   too    vague    and   apt   to   be    misleading."    If   the 
I  product  were  intended  for  medicinal  use,  let  it  be  prepared  so 
i  as  to  stand  the  tests  of  the  Pharmacopoeia,  and  be  so  Inhetled. 
If  intended  for  analytical  purposes,  let   the   quality,  with 
!  degree  of  freedom  from   certain  undesirable  impurities,  be 
1  distinctly  indicated  on  the  label.     This  course,  which   has 
I  'been  adopted  by  a  very  limited  number  of  manufacturers, 
I  should  receive  hearty  support  and  be  extended  to  all,  in- 
cluding  the    jobber  and  broker.      All   instances  of  gross 
1  aduheration,  or  even  substitution,  were  invariably  the  work 
of  nameless  dealers,  brokers,  and,  in  certain  specified  cases, 
retailers. 
I      With  reference  to  the  remarks  of  Dr.  Ittner,  questioning 
I  the  presence  of  arsenic  in  American  glycerin,  he  would  call 
I  Dr.  Ittner's  attention  to  the  source  of  information  given. 
I  Two   different  samples  of  "chemically-pure"  glycerin  of 
I  American  make  examined  recently  by  himself  showed  the 
I  presence    of  one  part  of  arsenious'  acid  in   about  80,000  of 
I  one,  whilst  the  other  contained  less.     Glycerin  wiis  very  fre- 
I  quently  administered  internally  in  doses  of  one  fluid  ounce 
I  or  more ;  hence  the  presence  of  what  might  be  considered  as 
I  a  trace  of  arsenic  was  a  very  serious  matter.     Samples  of 
I  glycerin  were  obtainable  in  the  market  which  were  entirely 
I  free  from  this  impurity. 
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THE  WIJS  IIETHOD  OF  DETERMIXISG  THE 
IODINE  A'ALUE  OF  OILS  ANU  FATS. 

BY    T.    P.    HAKVET. 

Communication  from  the  Laboratory  of  Boots'  Pure 
Drug  Company. 

The  Wijs  method  of  determining  the  iodine  value 
ossesses  so  many  advantages  over  that  of  Hiibl  that  its 
liversal  adoption  is  only  a  matter  of  time.  Chief 
Jtmong  them  may  be  mentioned,  great  stability  of  the 
llolation,  which,  if  always  measured  at  the  same  tem- 
lierature,  serves  as  a  useful  check  on  the  thiosulphite  titre, 
lizpeditiousness  of  working,  and  freedom  from  variation 
liaused  by  altered  conditions  of  experiment. 

The  working    procedure    is    practically  the    same  as  in 

he  Hiibl  method.     For  details  concerning  the  preparation 

If   the    solution,  &c.,  reference    should    be    made  to  this 

I'oumal,   1898,  pp.  610,  698,  699;  1899,  405,  or  to  "  The 

inalyst." 


To  ensure  stability  of  the  solution,  it  is  important  that 
the  acetic  acid  be  of  99  per  cent,  strength,  and  without 
action  on  permanganate  ;  the  finished  solution  should  con- 
tain excess  of  iodine,  so  ensuring  the  absence  of  iodine 
trichloride. 

Grffibe  has  recently  published  a  very  convenient  method 
of  preparing  chlorine  (see  this  Journal,  Feb.  1902,  284). 

By  using,  however,  iodine  monochloride,  or  trichloride  and 
iodine,  the  preparation  of  chlorine  may  be  avoided. 

The  following  table  shows  the  iodine  values  which 
have  been  obtained  by  this  method  on  a  number  of  oils, 
those  only  having  been  included  which  were  considered 
from  the  results  of  ordinary  analysis  to  be  genuine. 

Table  I. 

Iodine  Values  of  some  Oils  by  Wijs'  Method. 

Excess  halogen,  50  per  cent.     Time  of  standing,  10  to 


15 

minutes. 

Oil. 

If  umber 

of 
Samples. 

Iodine  Values 

found  by 
Wijs'  Method. 

16 
12 
5 

7 

95-16  to  100-90 

97-05    „  105-40 

31-76   „    37--t7 

8+-09   „    85-93 

8-47    „      8-74 

1511-20    „  176-90 

lOS-'.lO    ,.  112-50t 

177-60    „  187-20 

108-80    „  115-20 

68-50    „    74-50 

80-88    „    89-16} 

1.3i;-70    „  141-70 

inO-'iO    „  108-7011 

107-70   „  111-90 

S0-9S   „    86-02 

Apricot  kernel 

Castor 

Ccjd-livep 

2* 

3 
17 

8 

8 
39 

5 
33 

6 

14 

Mustard'  

Olive 

Popp.y-seed  (white)  

E«ipe 

Sperm  ■) 

Arctic  sperm J 

•  Commercial  oil  from  mixed  seed. 

,t  Possibly  mixed  with  sheep's-foot  or  horses'-foot  oil.  For  two 
samples  genuine  neatsfoot  oil  prepared  by  themselves  Coste  and 
Parry  found  71-1,  72--t.  Lewkowitsch  gives  for  sheep's-toot  oil  74-2; 
horses'-foot  oil  73-8  to  90.  -=^. 

t  Keichert  MeissI  values  of  these  oils :  15-52  ;  14-6 ;  12-6.  'Iodine 
values:  108-90;  112-5;  111-0. 

§  Mostly  below  8G. 

II  Sp.  gr.  of  all  these  oils  lay  between  0-9138  and  0-0163. 

Although  I  have  found  that  in  most  cases  the  Hubl  and 
Wijs  methods  are  in  very  good  agreement,  the  latter  shows 
some  tendency  toward  higher  results  (cf.  Analyst,  1898, 
240),  e.g.,  a  sample  of  rape  oil  yielded  by  Hubl's  method 
101-6,  and  by  Wijs' method  104-9.  The  case  of  cod-liver 
oil  is  quite  exceptional,  the  results  diverging  some  7  or 
8  per  cent.  The  corresponding  values  for  a  particular 
sample  were  161-6  (Hubl),  173-9  (Wijs). 

Effect  of  adding  Water  before  K I  Solution. — Ingle  (this 
Journal,  May  15,  1903,  587)  has  shown  that  the  action  of 
potassium  iodide  upon  some  iodochlorides,  notably  those 
of  stilbene  and  styrolene,  is  one  of  reduction  with  return 
to  the  unsaturated  condition,  and  consequent  diminution  of 
the  iodine  value.  This  might  be  understood  to  apply 
merely  to  such  substances  as  stilbene  and  styrolene,  but 
later  he  says,  in  recapitulation,  that  "  in  all  cases  it  is 
advisable  to  add  water  to  the  test  solution  before  potassium 
iodide."  Working  with  oils  I  have  not  found  tiis  to  be 
desirable,  but  rather  the  reverse,  for — 

(rt)  If  water  be  added  to  the  blank  experiment  before 
potassium  iodide  a  false  blank  is  obtained,  as  is  shown  by 
the  figures  given  in  Table  II. 

At  first  it  was  thought  that  the  loss  might  be  occasioned 
by  volatilisation  of  halogen,  due  to  the  running  in  of  so 
much  water,  but  this  was  shown  not  to  be  the  case  by 
attaching  to  certain  of  the  bottles  absorption  apparatus 
containing  potassium  iodide  solution.  The  loss  seems, 
therefore,  to  be  due  to  the  formation  of  hypoiodous  acid 
and  its  gradual  decomposition. 

(6)  One  is  liable  to  the  same  source  of  error  in  the  oil 
experiment,  although  to  a  less  extent,  because  the  con- 
centration of  lOH   is  less.     In  the  blank   experiment  a 
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different  figure  is  obtained,  according  as  the  water  or  the 
KI  is  added  first;  and  since  in  the  oil  experiment  a 
eimiiar,  but  in  my  experience  very  much  smaller,  difference 


occurs,  it  seems  to  me  that  both  these  divergences  arise 
from  the  same  cause,  viz.,  decomposition  of  lOH,  rather 
than  from  any  action  of  the  KI  in  the  oil  experiment. 


Table  II. 

Effect  produced  by  addiny  Water  to  the  Blank  Experiment  before  KI  Solution  and  after. 

True  blank  without  any  CHCI3  or  CCI4  applying  to  the  whole  ot  this  table  =  29-66  c.c.  of  N/10  thiosulphate. 


lOc.c.of  CHCI3 

+  15  CO.  of 

■n'ijs'  Solution 
=  c.c.  of  N/10 
Thiosulphate. 

Time  of 

standing  in 

contact  with 

CHCI3  or  ecu. 

Time  of 

staTuUnfi  after 

adding  Water 

and  before 

adding  KI. 

Tijueof 

standing  after 

addmg  KI 

Solution  tirst, 

and  then 

Water. 

10  c.c.  ot  ecu 
+  15  c.c.  of 
Wijs'  .Solution 
=  c.c.  of  N/10 
Thiosulphate. 

Minutes. 

Jlinutea, 

Minutes. 

0 

- 

'\ 

S 
3 
S 

■- 

29-28 

28-74 
29 --28 

Using  absorption  bulbs  (.  s  g  S 
CoB« 

Running  in  water  first 

5 

5 

28-76 
28*47 

.«--| 

to     150     c.c,     and 
then  10  c.c.  of  KI' 

15 
30 

27-91 
27-00 

Note  the* 

solution. 

26-84 

30 
60 
60 

60 

26-94 
26-69 
26-60 

26-72 

Without  ecu  . 

'increased  Ion 
on  standing. 

fc* 

r 

2 

29-67 

■^ 

|g 

-■i 

15 

29-61 

Using  absorption  bulbs 

tflg 

20 

29-59 

ly 

*Q  C 

29-59 

26 

<^e 

In  dark 

29-61 
29-51 

30 
80 

29-60 

In  darli 

'm 

10  ( 

and 

50  c 

In  full  light 

29-63 

30 

29-60 

In  full  light 

^0 

40 

29-60 

"o  0 

29-57 

eo 

-'^ 

1.1 

6 

29-66 
29-66 

>-Note  the  constancy. 

16 
30 

29-66 
29-66 

**! 

60 

29-63 

k 

L 

•- 

■■ 

60 

29-64 

t 

^! 


tij. 


kC 


Excess  of  Halogen  necessary. — Wijs  originally  worked 
with  an  excess  of  about  70  per  cent.,  i.e.,  if  from  100  parts 
of  halogen  30  are  absorbed  by  the  oil  the  remainder 
constitutes  an  excess  of  70  per  cent. 

Lewkowitsch  considers  that  it  is  unimportant  whether  the 
excess  used  is  43  per  cent,  or  7.5  per  cent.  (Analyst, 
1900,  34). 

Appended  in  Table  III.  are  some  figures  which  have 
been  obtained  on  typical  oils,  and  which  I  think  sufficiently 
prove  that  variation  in  excess  has  but  little  influence,  and 
that  50  per  cent,  is  a  reasonable  working  standard. 

Table  III. 

Influence  of  E.rcess  of  Halogen  on  the  Besult. 

Time  of  absorption,  15  minutes. 


172-42.  As  will  be  seen,  those  values  are  practically 
identical,  although  different  quantities  of  carbon  tetra- 
chloride were  used  in  each  case,  viz.,  10,  20,  and  40  c.c. 
respectively.  With  10  c.c.  of  tetrachloride,  precipitation 
was  very  marked,  while  with  40  c.c.  it  was  scarcely 
discernible. 

Table  IV. 


Influence  of  Time  of  Standing. 
Excess  halogen  used  =  50  per  cent. 


f 


Oil. 

Excess  of  Halogen  present. 

33  per  Cent. 

50  per  Cent. 

66  per  Cent. 

Olive 

83-21 
101-44 
180-72 
70-92 
81  U 
169-54 

83-40 
101-58 
181-07 
71  "23 
81-71 
170-53 

83-61 

Rape 

Linseed  

Neatsfoot 

101-97 
181-76 
71-52 
81-80 

172-30 

Influoice  of  Time  of  Standing. — Wijs  has  shown  that 
absorption  is  practically  complete  in  a  few  minutes,  but 
considers  the  optimum  times  to  be  for  non-drying,  semi- 
drying,  and  drying  oils,  15,  30,  and  60  mins.  respectively. 
The  matter  is  not  one  of  great  importance,  as  is  clearly 
shown  by  Table  IV. 

Precipitation  of  lodochloride. — As  far  as  my  experience 
goes  precipitation  occurs  only  in  the  case  of  fish 
oils,  and  apparently  has  no  influence  on  the  result ;  for 
instance,  working  with  50  per  cent,  excess  of  halogen,  and 
allowing  to  staud  one  hour,  the  following  values  were 
obtained  on   a  sample  of  cod-liver  oil: — 172-41;   172-5; 


Oil. 

Time  of  Standing. 

10  mins. 

IB  mins. 

30  mins. 

1  hour. 

Olive 

Rape 

Linseed 

Linseed 

Neatsfoot 

83-23 
101-64 
182-70 
182-38 

71 -?3 

si-so 

172-04 

83-40 
lUl-58 

lS-2-49 
71-28 
81-71 

172-31 

83-65 
102-00 
183-01 
18:i-0'J 
71-57 
Sl-59 
172 -25 

83-86 
10209 
183-SS 
182-44 
71-81 
82-10 

Cod-liver 

173-28 

A  sample  of  sperm  oil  gave  values,  S2-1G  uud  81-92, 
corresponding  to  tetrachloride,  10  and  40  c.c.  respectively, 
onlj'  a  slight  turbidity  occurring  in  the  first  case. 

It  is  not  permissible,  however,  to  omit  the  carbon 
tetrachloride  or  chloroform  altogether,  for  when  this  was 
done  a  sample  of  linseed  oil  gave  a  value  ISO -9,  as 
compared  with  182 -7  when  10  c.c.  of  chloroform  was  used. 

Influence  of  Temperature.— A  few  experiments  were 
made  to  ascert.iin  the  bearing  of  temperature  on  the  iodine 
value.  With  this  end  in  view  the  values  of  rape,  linseed,  and 
cod  oils  were  determined  at  5°  C.  (approx.)  and  25°  C. 
At  25"  C.  the  value  for  rape  oil  was  higher  than  at  5°  C.  by 
0  -  4  only,  the  value  for  linseed  was  higher  by  0-36,  and  for 
cod  oil  by   1  -2. 

Iodine  Bromide  Solution. — The  use  of  this  solution  hi! 
been  recommended  principally  on  account  of  its  cheapneBS 
and  the  ease  with   which  it  cau   be  made — considerations 
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which  ought  scarcely  to  bear  much  weight.  I  have  made 
a  few  determinatious  wilh  this  solution,  the  results  being 
recorded  in  Table  V.  These  figures  clearly  indicate  that 
it  is  slower  in  action  than  Wijs'  solution,  and  yields  lower 
values.  Its  use  is  therefore  to  be  strongly  deprecated,  as 
leading  to  untiecessary  multiplication  of  methods  without 
any  real  advantage. 

Tablk  V. 

Jiesults  with  Wijs'  and  IBr  Svlutionx. 


Time  of  St.xnding. 


I  Linseed  oil,  Wiis. 
IBr. 

I  Cod  oil,  Wijs 

,.        IBr 


182-70 
17S-42 
172-01 


SO  mins. 


1  hour. 


lS.'i-61 
179  46 
172-25 
169-17 


183-33 
180-79 
173-23 
169-44 


Discussion. 

Mr.  S.  R.  Trotjian  said  that  witb  one  or  two  exceptions 
the  figures  that  he  had  obtained  from  cod  oils  by  Wijs' 
method  very  closely  approximated  those  obtained  by 
Mr.  Har%'ey,  namely,  159  to  176.  But  in  the  case  of  crude 
(!od  oils,  the  Wijs  numbers  were  generally  rather  lower  than 
those  given  by  the  Hiibl  method. 

Mr.  JoHK  White  remarked  that  the  author  seemed  to 
Jay  emphasis  on  the  use  of  arrowroot  starch.  He  himself 
always  used  potato  starch,  which  he  had  found  very  satis- 
factory. As  regirds  the  thiosulphate  solution,  after 
adopting  the  practice  of  carefully  recrystallising  the  salt, 
be  had  found  that  one  standardising  was  sufficient,  as  the 
solution  retained  its  full  strength  for  months. 

Dr.  Caven  did  not  understand  that  the  stage  in  the 
process  at  which  water  was  added  could  affect  the  analytical 
wsults  ;  for  if  the  iodine  of  the  monochloride  passed  through 
'h&  states  of  hypoiodous  and  iodic  acids  the  power  possessed 
>y  the  solution  of  liberating  iodine  from   potassium  iodide 

ould  still  remain  the  same. 

The  Chairsi  vx  remarked  that  the  Wijs  method  had  so 
gjany  advantages  over  the  Hiibl  method,  that  he  should  be 
arprised  to  hear  that   any  analyst   of  much  experience  in 

le  analysis  of  oils  still  used  the  latter.  At  the  same  time, 
le  did  not  agree  that  the  Hvibl  method  was  unreliable.  He 
iiad  always  obtained  perfectly  concordant  and  consistent 
esults  by  allowing  the  iodine  to  act  upon  the  oil  for 
8  hours,  and  he  believed  that  those  chemists  who  had  not 
ibtained  satisfactory  results  had  allowed  too  short  a  time, 
other  important  condition  of  success  in  using  the  Hiibl 
laethod  was  to  have  a  suflicient  excess  of  iodine  present, 
rhich  should  be  as  nearly  as  possible  equal  to  the  amount 
ibsorbed. 

When  using  the  Wijs  method,  a  blank  experiment  was 

his  opinion  quite  unnecessary.  He  had  plactd  30  c.c.  of 
rijs'  solution  and  10  c.c.  of  chloroform  in  a  dry  stoppered 
Ottle,  and  had  sealed  the  stopper  with  melted  paradin  wax. 
Lfter  72  hours,  the  iodine  w:is  titrated,  and  was  found  to 
e  exactly  the  same  as  in  30  c.c.  of  the  Wijs  solution 
ilten  from  the  stock  bottle  at  the  commencement  of  the 
kperiment.  Although  when  using  the  Wijs  method  he 
ilways  for  the  sake  of  uniformity  allowed  the  times  of 
pntact  recommended  by   Wijs,  the  absorption  of  iodine 

fixed  oils  was  so   nearly  complete  in  five  minutes  that 


iv^H 

Time  of  Contact. 

Wijs' 

Value. 

^^1 

F)                ■            ■ 

(1) 

(2) 

minutes 

•277-4 

I  G^H 

,hour 

33j-l 

•  ■ 

^'''^1 

hours 

359 -S 

355-5 

liours 

378 -S 

380-0 

.^1 

hours 

388-2 

382 -1 

Mifl^H 

39S-5 
H)3-7 

392-5 

•  ..^^1 

405-6 

jH^M 

for  purposes  of  identification  it  was  scarcely  necessary  to 
wait  longer.  With  liquids  like  oil  of  turpentine,  however, 
the  end  of  the  e.Kperiment  was  by  no  means  so  sharply 
defined,  as  the  preceding  results,  all  obtained  with  the  same 
sample  of  American  oil  of  turpentine,  showed. 


The     following     results     had 
(Mr.  Archbutt's)  laboratory  :  — 


been 


is  372. 
obtained 


his 


Wijs'  Value  of  /. 

merican 

Oil  of  Tu 

rpentine. 

Lowest. 

Highest. 

Average. 

20  minutes'  con- 
tact. 
18  hours'  contact 

303-8 
8«4-0 

347-1 
395-2 

327-7 
376-7 

22  samples. 

19  other  samples. 

In  the  case  of  oil  of  turpentine,  therefore,  the  time  of 
contact  was  very  important,  and  had  a  great  influence  on 
the  result.  So  far  as  bis  experience  had  gone,  genuine 
American  oil  of  turpentine  should  absorb  at  least  300  per 
cent,  of  iodine  from  Wijs'  solution  in  20  minutes,  and  at 
least  ;i60  per  cent,  in  18  hours.  Russian  oil  of  turpentine 
absorbed  less.  As  so  few  figures  had  been  published,  he 
thought  these  results  might  he  useful  to  others,  and  he 
should  be  glad  to  hear  whether  the  author  of  the  paper 
could  confirm  them. 

Mr.  Hakvey,  in  reply,  said  that  he  bad  used  the  Hiibl 
method  before  adopting  that  of  Wijs,  which  he  found  gave 
slightly  higher  results.  These  only  varied,  however,  from 
the  Hiibl  results  by  one  or  two  units  in  most  cases.  The 
starch  solution  must  be  freshly  made,  or  be  at  least  only  a 
few  days  old. 

Potato  starch  might  be  as  good  as  arrowroot;  he  had 
always  used  the  latter  and  found  it  perfectly  satisfactory. 

The  thiosulphate  solution  maintained  its  strength  fairly 
well  if  protected  from  the  air  by  a  layer  of  pure  vaseline 
oil,  the  bottle  having  a  syphon  permanently  attached  to  it 
for  removing  the  solution.  It  was  advisable  to  let  a  fresh 
solution  stand  a  day  before  standardising. 

Referring  to  the  comparative  merits  of  the  Hiibl  and 
Wijs  solutions,  a  great  disadvantage  of  the  Hiibl  solution 
lay  in  the  presence  of  the  alcohol,  which  underwent  con- 
tinual oxidation  by  the  hypoiodous  acid  present,  to  some 
extent  vitiating  the  accuracy  of  the  method. 

He  had  not  much  experience  of  the  iodine  absorption  of 
turpentine  oils. 

Meeting  held  at  Derby,  on  Wednesday, 
November  26th,  1902. 


MK.    L.    AHCHBCXr    IX   THE    CHAIR. 


FACTOKY  COSTS. 

BY   H.    ST.INLEY    G.UIUI',    A.C.A. 

In  the  light  of  the  severely  technical  nature  of  the 
subjects  which  come  before  the  various  Sections  of  our 
Society  lor  consideration,  I  am  conscious  of  a  considerable 
departure  from  the  usual  routine  in  the  subject  of  the 
paper  I  offer  for  your  consideration  to-night. 

I  must,  at  the  outset,  confess  myself  somewhat  at  a  loss 
to  understand  the  very  considerable  reticence  which  exists 
in  our  literature  with  regard  to  questions  of  profit  and  loss, 
seeing  that  these  form  no  inconsiderable  part  of  the  reasons 
which  necessitate  our  existence.  I  can  only  regard  the 
existence  of  such  a  void  as  indicative  of  the  sensitiveness 
of  the  profession  to  matters  of  monetary  interest. 

Mr.  George  Beilby,  in  his  Presidential  address  of  1899, 
however,  outlined  a  curriculum  of  chemical  engineering 
study,  in  which  one  section  was  apportioned  to  organisation, 
works  management,  and  costs,  it  may  be  gathered  from 
that  address,  and  also  from  the  discussion  which  followed, 
that  the  study  of  chemical  engineering  was  regarded  as  an 
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essential  requiretueut  in  the  case  of  works  chemists,  and 
that  such  a  curriculum  was  incomplete  ivithout  some  regard 
to  the  problem  of  profitable  manufacturing. 

I  propose,  therefore,  to-night  to  ask  your  attention  to  the 
subject  of  Factorj-  Costs  and  Hanagpment  as  part  of  that 
curriculum,  and  1  am  the  more  emboldened  in  this  by  the 
fact,  which  has  come  under  my  personal  observation,  that 
notwithstaudinfi  the  somewhat  general  prejudice  against  the 
employment  of  chemists,  as  such,  in  control  of  manufac- 
turing operations,  there  is  a  definite  tendency  manifesting 
itselt  in  this  direction,  and  1  believe  that  the  employment  of 
chemists  as  process  managers  is  greatly  on  the  increase. 

Not  only  is  this  manifestation  present  in  what  may  be 
termed  chemical  industries,  but,  in  connection  with  the 
production  of  domestic  and  food  products,  there  are  firms 
who  employ  as  many  as  eight  chemists  in  controlling  and 
directinjr  the  manufacturing  departments  of  the  factory. 
Not  only  are  they  responsible  for  the  quality  of  the  produc- 
tion, but  also  for  the  effective  output  of  each  department, 
involving  the  control  of  the  workmen  through  departmental 
foremen. 

This  particular  staff  of  process  managers  is  controlled  by 
the  head  of  the  laboratory,  who  has  a  special  staff  of 
chemists  engaged  in  laboratory  work.  These  alternate 
their  duties  with  that  of  process-managing  or  process- 
controlling. 

We  arrive,  therefore,  at  the  position  of  factory  or  works 
controller,  with  the  subordinate  position  of  process  manager 
clearly  defined  ;  and  to  the  chief,  as  well  as  to  the  process 
manager  as  his  possible  successor,  a  knowledge  of  the 
problems  of  prime  cost,  production,  and  factory  charges, 
together  witli  economics,  may  be  regarded  as  necessary 
for  the  performance  of  his  duties.  If  we  consider  the 
nature  of  the  duties  to  be  performed  by  a  factory  manager 
in  cither  the  chemical  or  allied  industries,  and  compare  the 
training  and  education  of  the  engineer,  the  chemist,  or 
the  commercial  man,  we  must  incline  to  the  belief  that  in 
the  tendency  referred  to,  the  doctrine  of  the  "  survival  of  the 
fittest"  is  naturally  forcing  the  claims  of  the  chemist  to  the 
front,  and  that  in  the  future  we  must  look  for  a  more  general 
adoption  of  this  policy. 

The  fluctuations  in  the  supplies  and  character  of  the  rav.- 
material,  the  necessary  adaptation  of  methods  and  processes 
to  follow  the  same,  together  with  the  necessity  for  prompt 
action  therein,  are  inducing  a  much  closer  connection  than 
formerly  between  the  chemist  and  the  business  man.  There 
are  some  industries  in  which  the  advancing  price  of  raw 
material  has  rendered  its  use  prohibitive  in  the  face  of 
foreign  competition,  and  whereas  in  past  years  such 
.  bushiesses  were  practically  closed  down,  it  is  by  the  aid  of 
the  chemist  that  substitutes  are  employed  and  the  continuity 
of  the  commercial  business  maintained. 

Having  dealt  with  the  necessity  for  the  chemist,  who 
aspires  to  the  position  of  factory  controller,  being  ac- 
quainted with  the  subject  of  my  paper,  I  turn  to  a  con- 
sideration of  the  problems  which  face  him  at  the  outset.  These 
problems,  like  many  others  when  boldly  grappled  with,  are 
much  less  rtitficult  than  might  be  imagined  ;  and  here  let  me 
say  that  there  is  no  intention  on  my  part  to  offer  you  a 
study  in  bookkeeping  as  any  part  of  the  method  advocated. 
So  far  as  bookkeeping  and  accounts  are  concerned,  1  am  of  , 
opinion  that  any  tmie  devoted  to  this  would  not  repay  the 
digression  from  matters  of  more  moment. 

Not  the  least  interesting  of  the  many  phases  of  industrial 
economics  is  the  evolution  of  demand  and  supply  in  the  1 
case  of  Technical  Accounting.  We  are  told  on  the  authority 
of  Professor  Thorpe,  that  nearly  all  the  manufacturers  in 
the  United  States  are  chemists.  It  may  be  merely  a 
coincidence — but  if  so,  it  is  sulKciently  marked  to  deserve 
our  attention — that  it  is  in  the  United  States  that  techni- 
cal accounts  (or,  in  other  words,  factory  costs)  are  most 
highly  developed.  The  sphere  of  the  technical  accountant 
is  separate  and  distinct  from  that  of  the  auditor  and 
commercial  accountant,  who  still  retains  his  functions  as 
expert  and  arbiter  in  profit  distribution,  whilst  the  sphere 
of  the  technical  accountant  is  involved  wholly  in  the  pro- 
blems of  profit-earning.  In  this  particular  it  is  only  fair  to 
say  that  the  engineering  industry  has  been  the  pioneer,  and 


up  to  now  has  monopolised  the  lion's  share  of  public 
attention  in  this  respect.  This  is  possibly  owing  to  the 
greater  ease  with  which  its  raw  material  can  be  followed 
through  its  various  stages  to  finished  product. 

In  this  country  the  literature  of  engineering  management 
and  costing  gives  ample  evidence  of  the  interest  which  this 
subject  has  for  that  industry,  but  up  to  the  present  I  have 
not  come  across  any  literature  dealing  with  the  difficulties 
attending  this  subject  in  respect  to  the  industries  which 
claim  the  special  interest  of  this  Society.  This  may  perhaps 
be  owing  to  the  very  varied  nature  of  the  industries  falling 
under  this  classification,  and  also  to  the  comparatively  smaU  } 
number  of  businesses  in  any  one  branch.  There  are,  how- 
ever, in  all  our  industries  the  common  factors  of  raw 
material  and  wages,  and  these  two  factors  constitute  the 
first  division  of  my  subject,  under  the  heading  of — 

Prime  Cost. — I  would  lay  special  stress  here  on  the  fact 
that  in  dealing  with  the  principles  and  methoils  I  now 
purpose  submitting  for  your  consideration,  these  miut 
necessarily  be  somewhat  general  in  form,  and  their  appliclk 
tion  to  special  industries  must  remain  with  you. 

Raw  7l/(j<maZ.— Probably  in  no  other  class  of  industry 
as  in  the  chemical  and  technical  does  the  question  of 
supplies  and  character  of  raw  material  exert  such  a  poteat 
influence  on  cost.  In  some  cases  this  is  due  to  what  may 
be  termed  natural  causes,  such  as  failure  of  crops,  or  maybe 
due  to  changes  iu  tariffs.  In  other  cases,  the  raw  material 
may  be  the  by-product  of  other  industries,  which  may  be 
affected  by  drought  or  by  international  coiiiplications,  or 
changes  in  national  policy.  In  other  cases,  raw  material  may 
have  to  be  dealt  with  as  received,  or  be  capable  only  it 
limited  storage.  It  is  therefore  necessary  to  consider  thu 
the  provision  of  the  essential  law  material  for  efi'ective  oat- 
put  may  be  subject  to  fluctuations  other  than  the  effect  Of 
market  prices,  in  itself  no  mean  originator  of  fluctuatioDR 
in  this  respect.  Another  item  as  regards  raw  material  is 
that  of  quality.  This  is  affected  to  some  extent  by 
shortness  or  overplus  of  supplies  as  regards  naturikl  (( ^'i 
products.  In  some  cases  a  shoit  supply  will  give  a  better 
average  yield,  and  full  supplies  will  give  a  reduced  average,  i 
In  other  cases,  these  items  give  opposite  results.  Afurthier|  lane 
point  calling  for  consideration  here  is  the  question  of  plants  oiof 
capacity  for  dealing  with  raw  material,  ami  I  would!  Bill 
emphasise  as  au  initial  element  in  f;ictory  costing,  the 
organisation  of  the  plant  capacity  of  each  department  to 
the  standard  normal  output  required.  In  cases  of 
fluctuation  of  raw  material  inwards,  it  may  be  an  essential 
point  to  deal  in  the  first  stage  with  such  fluctuations  bye 
sufficient  margin  of  the  initial  plant,  so  as  to  render  storugef 
possible  between  the  first  and  second  stages,  anil  by  sucllr 
means  eliminate  this  fluctuation  from  the  following  stages. 
In  other  cases  from  the  nature  of  the  material  this  is  not 
possible,  and  in  such  case  it  may  be  necessary  to  face  tbe 
cost  of  the  provision  of  a  plant-capacity  margin  over  aad 
above  the   actual  working  average.      In  such  latter  case 
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there  will  probably  be  a  dead-weight  charge  of  depreciation,!   iW 
repairs,  and  possibly  working  expenses  to  take  into  account 
iu  the  productive  cost,  which  a  system  of  factory  accouutingi 
should    demonstrate.      Certainly   the   first    step    both   tol 
■ffective     output     and     also    factory    accounting    is    the' 
standardising  of  the  various  departments   to   each  other,! 
aud    the    elimination   of    ineffective    margins   where    not 
absolutely   required    by   fluctuations   in   supplies    of   rawl  luilj 
materials.     It  is  perhaps   the   demonstration   of  the  deidi   ^k 
charges  to  be  carried  owing  to  deficient  output  which  forms 
one  of  the  cardinal  virtues  of  au  effective  method  of  tactory' 
accounting,   and   as    a   matter   of  justice    to    the   factory' 
controller,  it  is  sell-evident  that  such  increases  of  productive 
cost  due  to  deficiencies  in  supplies  should  be  thrown  back| 
from   the.  factory  upon   the  purchasing  department.     For,[ 
consider  ;  however  good  the  organisation  may  be,  however| 
carefully  the  expenses   may  be  guarded,  a  period  of  short, 
supplies,  causing  lessened  production,  will  swallow  up  aid 
your  savings,  unless  the  effect  can  he  clearly  demonstrated. 
A  further  point  in  connection  with  raw  material,  is  that  of 
the   ett'ect   of  price,  and  this  agiin  is  a  fluctuation  of  the 
same   character  as    the   last   named   in    its   eftect    on   the 
exertions   of  the   factory  ccntroller.     Now  it  may  appear 
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thfit  this  is  lookiiii:;  at  the  matter  of  oostiug  altogether  from 
a  somewhat  uurrow  and  seltish  staiulpoint,  but  if  the 
principle  of  speeialisation  is  to  apply  iu  this  case,  as 
lecommeudert  by  the  highest  economic  authorities  to 
industry  in  general,  this  is  simply  a  case  of  specialising  in 
fiicfory  costs  and  management,  apart  from  the  commercial 
iiepartmeuts  of  the  business,  aud  1  think  there  can  be  no 
doubt  that,  as  it  is  no  part  of  the  duty  of  the  factory 
controller  to  interfere  with  the  province  of  the  buyiu"' 
department,  so  the  fluctuations  of  the  buying  should  not, 
as  regards  the  operation  of  prices  current,  interfere  with 
the  factory  costs  as  regards  the  results  for  which  the  factory 
controller  is  to  be  held  responsible. 

This  may  perhaps  seem  a  novel  doctrine,  and  a  method 
which  takes  no  measure  of  differences  in  cost  of  materials 
in  the  cost  of  production  cannot  be  regarded  as  an  accurate 
one.  In  the  case  of  a  combine,  however,  which  controls  a 
number  of  factories,  or  in  the  case  of  a  firm  or  company 
owning  a  number  of  factories,  consider  the  position  of 
these  factories  as  compared  with  tho  same  class  of  factories 
under  individual  owners.  In  the  case  of  the  combined 
lactories  there  will  be  a  common  material  cost  as  regards 
the  same  class  of  material ;  in  the  case  of  the  individual 
factories  there  may  be  as  many  different  material  costs  as 
there  are  individual  buyers.  It  must  also  be  borne  in 
mind  that  the  whole  argument  regards  the  question  of 
ftictory  costs  from  the  point  of  view  of  the  factory  con- 
troller for  the  purpose  of  this  paper. 

In  dealing  with  raw  material,  therefore,  from  this  point 
of  view,  necessarily  the  first  consideration  is  to  be  given 
to  the  point  of  conversion  and  mauipalation,aQd  the  second, 
to  dealing  with  the  fluctuatiois  caused  by  increase  or  decrease 
in  material  cost.  The  first  point,  therefore,  in  this  is  the 
provision  of  a  normal  standard  by  which  we  can  measure 
the  effectiveness  of  the  factory  output,  which  measure 
would  be  needlessly  complicated  by  the  introduction  of  the 
Suctuatioii  of  market  prices. 

It  may  be  assumed,  therefore,  that  the  proper  provision 
laf  raw  material  for  the  period  of  return  is  a  specified 
laamber  of  units.     This   constitutes   an   effective   working 

output,  aud  for  present  purjioses  a  normal   standard  price 

Itor  same  is   assumed,  based  upon  a  sutiiciently  extended 

eriod  of  past  experience  and  present  prospects.     By  this 

Imeans  there  is   obtained  a  standard  against  which  may  be 

Imeasured   the   output,   not   only  in    quantity,  but  also  in 

quality  of  material,  as  also  iu  like  manner  the  quality  of 
|:be  product.     By  thus  taking  a  normal  standard  for  both 

auantity  and  quality,  it  is   possible   to   show  in   the  first 

blace  the  results  of  the  management,  aud  secondly,  after 
ubis   has   been    ascertained,   the    further    effect    on    such 

post  of — 

(1)  The  increase  or  decrease  in  market  price. 

(2)  Any  decrease  on  standard  in  production. 

Standard. — The  initial  difficulty  in  setting  up  such  a 
Istandard  in  any  of  these  industries  for  the  purposes  of  the 
liactory  cost  appears  at  first  sight  not  <mly  difficult,  but 
liractically  impossible,  owing  lo  the  flactuations  in  yield 
|ind  the  fluctuations  in  the  character  of  the  raw  material. 

^hen,  however,  the  problems  are  faced,  it  will  be  found 
liot  only  possible  but  practical.  To  ;i  profession  such  as 
lihat  of  the  chemist,  in  which  methods  of  deduction 
Imd  analysis  are  carried  to  the  highest  perfection,  it  is  a 
pimple  matter  to  apply  the  same  methods  to  this  subject. 
'.  might  point  the  analogy  in  standard   solutions,  and  the 

Deasure  of  the  effect  of  reagents,  but  I  am  sure  that  I 
lieed  not  labour  this  part  of  my  subject. 

I  may  perhaps  mention  to  you  another  analogy,  in  the 
liompilation  of  the  tables  of  mortality  used  by  life  assurance 

lices  for  the   construction   of  their  premium  tables.     As 

la  that   case,  so   in  ours,   the  problem  of   moment  is   the 

omputation  of  the  averages  on  a  sufficiently  wide  basis 

|}  eliminate  erratic  incidents.      As   a  simple   illustration, 

ihaps  that  of  a  miller  may  be  considered,  who  works 
ly  blending,  say,  four  different  qualities  of  wheat  and 
lioducing  therefrom  three  species  of  offal  and  a  variety 
If  products,  each  differing  in  value  and  also  iu  the  class 


of  consumer.  In  such  a  case  there  may  be  a  blend  of 
Caliibrnian,  Australian,  Argentine,  and  Canadian  wheats, 
each  possessing  differing  characteristics,  aud  upon  the 
varying  quantities  of  each  in  the  blend  used  may  depend 
the  quantity  of  each  class  of  product  obtained.  Experience 
gives  the  average  production  in  products  following  varying 
admixtures,  and  whilst  this  instance  cannot  be  regarded  as 
conversion  of  material  in  a  chemical  sense,  it  may  yet 
assist  to  a  grasp  of  the  principles  involved  in  the  grouping 
of  products  to  the  raw  material.  The  first  step  to  this  is 
inevitably  the  dealing  with  the  by-products,  and  these  are 
eliminated  by  their  sale  value  (after  deduction  of  expense 
in  working,  including  wages,  process,  direct  and  indirect 
cost),  as  a  deduction  from  the  total  initial  cost  of  the 
material,  leavino  the  balance  to  be  divided  by  the  units  of 
the  products.  This,  of  course,  gives  us  an  addition  to  the 
total  cost  of  the  four  products  per  unit,  and  from  this  it  is 
required  to  set  out  the  comparative  cost  value  of  the 
products  by  difference  from  each  other.  This  also  may  be 
obtained  by  taking  the  differences  in  sale  value  as  a 
measure,  setting  out  the  analysis  of  expenses  and  cost  ou 
each  product  where  they  differ  from  each  other,  and  which 
are  necessarily  contained  in  their  sales  value.  This  will 
give  the  proportions  of  value  in  raw  material  between  the 
different  classes  of  raw  material  products  requiring  to  be 
dealt  with. 

It  is  not  to  be  assumed  that  it  is  possible  to  jump  into  a 
standard  without  either  trouble  or  time,  but  there  exists 
already  a  rule-of-thumb  measurement  of  proportion  of 
value  between  products  in  their  r,aw  material  stages  which 
can  be  collated  for  reference  to  the  standards  thus 
obtained.  The  recent  successful  treatment  by  the  bedstead 
manufacturers  of  Birmingham,  of  comparisons  of  jirime 
costs,  is  an  indication  of  wliat  may  be  done  by  combinatioQ 
of  effort  in  special  industries,  and  no  doubt  a  collection  of 
data  by  the  joint  effort  of  several  businesses  is  more  likely 
to  furnish  a  reliable  basis  than  that  of  a  single  business. 
This,  however,  is  not  always  possible,  and  for  present 
purposes  the  experience  of  one  business  taken  over  a 
sufficiently  long  period  will  give  enough  data  for  a  first 
attempt  at  a  standard.  After  (bus  once  setting  up  the 
basis,  it  may  be  revised  periodically,  and  the  measure  of 
the  variations  from  such  standard  will  of  themselves 
not  only  indicate  the  accuracy  of  the  figures,  but  also 
provide  the  basis  for  a  revision  in  the  mean  of  the 
fluctuations. 

Wages  and  Labour. — Seeing  that  the  responsibility  for 
the  product  rests  on  the  process  manager  and  factory  con- 
troller, it  may  be  considered  that  the  supervision  of  the 
Labour  required  is  an  essential  duty  on  the  part  of  the 
chemist.  In  many  cases  there  exists  a  divided  responsi- 
bility in  this  respect,  and  there  may  be  both  a  chemist  and 
a  works  manager,  the  one  supervising  processes,  and  the 
other  supervising  labour.  This,  I  think,  depends  very  much 
on  the  circumstances  of  the  factory  as  well  as  on  the 
character  of  the  chemist.  There  is  nothing  iu  the  super- 
vision of  labour  which  calls  for  special  remark  ;  some  men 
are  born  foremen,  others  but  painfully  acquire  the  ready 
decision,  the  compelled  respect,  and  authority  necessary  for 
efficiency. 

With  wages,  however,  there  come  into  view  labour 
problems,  and  it  eauuot  perhaps  be  too  much  emphasised 
that  what  is  purchased  of  labour  is  not  so  much  time,  so 
many  hours  at  so  much  an  hour,  but  so  much  production,  so 
much  productive  capacity.  It  is  in  this  point  of  view 
where  tfie  Americans  take  a  premier  position,  and  in 
dealing  with  wages  it  is  necessary  to  bear  especially  in 
miud  that  what  is  being  paid  for  is  production,  and  that 
wages  are  meant  to  be,  aud  must  be,  a  measure  of  such 
production.  It  follows  then  that  the  remuneration  of 
labour  should  be  in  direct  ratio  to  the  efficiency  of  its 
production. 

In  connection  with  both  American  aud  German  methods, 
however,  it  is  necessary  to  consider  the  difference  in  the 
length  of  the  weekly  periods  ou  which  wages  are  calculated. 
I  gather  that  in  America  their  week  consists  of  six  full 
days,  whilst  in  Germany  it  is  often  6i  days  to  the  week. 
The  effect  of  this  ou  the  carrying  on  of  processes  will  be 
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readily  appreciated,  especially  when  these  are  practically 
contiououB. 

In  grouping  the  night  and  day  shifts,  it  is  possible,  how- 
ever, to  gain  considerable  effect  by  makintr  a  half  shift 
starting  12  p.m.  ou  Sunday,  and,  with  the  half  shift  on 
Saturday,  gain  the  same  effect  as  in  a  six  days'  week. 

In  dealing  with  -wages  in  a  prime  cost  division,  regard 
must  be  had  to  the  basis  of  the  labour  remuneration.  In 
some  industries  it  is  possible  to  modify  the  labour  bill  as 
regards  the  productive  labour  in  ratio  to  the  production, 
and  this  simplifies  matters  in  costing.  Considerable 
diversity  of  opinion  e-xists  as  to  the  effect  of  piecework  and 
premium  \\ages,  and  the  balance  of  advantage  appears  to 
rest  with  the  premium  plan  as  against  piecework.  In  many 
industries  the  wages  are  of  the  nature  of  an  expense  rather 
than  a  cost,  in  that,  owing  to  grouping  of  departments,  the 
labour  bill  remains  fairly  consistent  in  the  face  of  fluctua- 
tions in  output.  In  the  latter  case,  the  differences  in  wages 
cost  should  be  shown  separately  and  carried  down  to  a 
general  sum  representing  the  difference  in  cost  of  full  and 
partial  manufacturing  as  a  dead  charge.  What  is  true  of 
the  whole  is  true  in  each  department  of  labour.  Special 
difficulties  arise  in  every  industry,  but  the  principle  remains 
the  same. 

The  illustration  used  for  demonstration  to-night  repre- 
sents no  nameable  industry,  but  is  a  grouping  of  thedifScul- 
ties  in  several-  As  will  be  noticed  from  the  special  cost 
sheet,  there  are  two  classes  of  by-products,  one  neat,  one 
manufactured.  There  are  also  four  classes  of  finished  pro- 
duct, all  varying  in  character  and  price.  The  raxv  material 
produces  all  these  products  in  varying  quantities  each,  but 
both  by-products  and  products  are  not  capable  of  indi- 
vidual enumeratioii.  The  averages  of  yields  are  taken  on  a 
basis  of  four  weeks'  trials,  and  represent  a  normal  standard 
estimate.  There  is  included  in  this  prime  cost — process 
cost — representing  the  value  of  chemicals  and  goods  con- 
sumed in  the  various  stages,  and  it  is  assumed  that  in  the 
case  of  partial  output,  the  process  materials  are  not  in  all 
cases  reducible  to  the  actual  ratio  of  output.  This  occurs 
through  inability  to  reduce  capacities  to  output  fluctuations, 
and  also  in  cases  of  mixtures  requiring  a  minimum  of  bulk 
for  operating.  In  many  businesses  dealing  with  natural 
products  the  same  are  dealt  with  as  received,  and  a  partial 
output  does  not  necessarily  mean  7.5  per  cent,  for  six  days, 
but  a  fluctuating  daily  total  equal  to  that  average  on  the 
week.  In  such  case  the  overplus  is  practically  waste,  or 
materials  not  fully  utilised. 

Having  obtained  our  prime  cost  firstly  on  its  merits,  we 
must  add  or  deduct  the  percentage  thereon  due  to  fluctua- 
tion in  market  prices,  and  further  sttite  the  addition  made 
to  the  cost  by  increase  of  cost  owing  to  partial  output. 

We  come  now  to  the  other  items  of  cost. 

Direct  Cost. — Packages  ;  coal  and  coke  ;  gas  and  water  ; 
Etable  expeLSes  and  cartage ;  repairs  and  maintenance ; 
wages ;  factory  salaries. 

Indirect  Cost. — Rent ;  rates  and  taxes  ;  fire  and  em- 
ployers' assurance  ;  laboratory  expenses  ;  factory  salaries  ; 
repairs  to  buildings ;  depreciation ;  coal,  coke,  gas,  and 
water  ;  repairs  and  maintenance. 

Our  principal  and  only  difficulty  in  dealing  with  these  is 
in  the  initial  standard.  Packages  are  readily  chargeable 
to  the  several  departments.  Coal  and  coke  must  be 
allocated  both  with  regard  to  power  employed  and  also 
steam  consumption  in  comparison  in  different  stages. 
Power  can  be  calculated  from  engine-hours'  run,  steam 
consumption  by  direct  trials  during  holidays.  These  two 
divisions  leave  a  remainder  unaccounted  for,  which  falls 
into  general  expenses.  Gas  and  water  are  treated  on  the 
same  method.  Stable  expenses  and  carting,  after  reduction 
by  the  apportionment  of  part  to  material  cost,  represents 
outward  expenses  and  general  charges,  and  may  be 
calculated  to  output. 

Repairs  to  plant  are  allocated  from  the  mechanics'  time 
sheets,  and   the   best   plan  so  far  is  to  have  a  series  of 


numbers  painted  on  all  machines  and  plant  which  are  noted 
in  the  time  sheet  by  the  mecbauic.  Repairs  by  outside 
workmen  and  material  are  iu  voiced  in  the  same  order,  and 
therefore  the  factory  office  can  at  any  time  give  you  the 
amount  of  the  repairs,  not  only  to  each  department,  but 
also  to  each  sectiou  of  jilant.  Repairs,  however,  are  some- 
what fluctuating,  ami  therefore,  for  short-period  costing,  an 
average  should  be  taken  and  a  weekly  average  amount 
inserted  in  cost.  These  weekly  amounts  are  treated  as  a 
charge  to  cost,  and  a  return  showing  the  actual  expendi- 
ture in  each  department  as  against  the  assnmed  figures  is 
prepared  quarterly  or  periodically. 

With  regard  to  the  items  of  indirect  cost,  these  are 
charged  in  a  lump  percentage  to  the  total  cost.  The  only 
item  calling  for  special  attention  is  that  of  depreciation, 
and  perhaps  there  is  no  subject  of  cost  which  is  less 
understood. 

Krom  the  point  of  view  of  profit  distribution,  which  too 
often  resolves  itself  into  questions  of  policy  and  expediency 
rather  than  logical  conclusions,  the  depreciation  represents 
a  secret  plant  reserve.  To  the  income  tax  surveyor  it 
represents  an  actual  tangible  loss  in  the  value  of  the 
machinery  and  plant  to  be  made  good  at  5  per  cent,  per 
annum  out  of  taxable  profits.  To  the  investor's  mind  it 
is  a  fund  to  be  increased  in  good  times,  and  reduced  or 
omitted  in  bad  times.  To  the  factory  controller  it  too  often 
represents  an  appreciable  addition  to  the  cost  of  production 
which  he  may  consider  be  is  already  bearing  in  repairs  and 
maintenance  and  revenue  additions.  Of  the  policy,  how- 
ever, of  writing  down  plant  out  of  profits,  the  maximum 
that  circumstan(!es  will  permit,  there  cannot  be  any  question, 
and  therefore  the  only  consideration  is  as  to  what  share  of 
depreciation  is  required  to  be  included  as  factory  cost.  It 
is  possible  to  regard  the  matter  as  divisible :  firstly,  as 
to  wear  and  tear  ;  secondly,  as  to  the  life  of  the  machine ; 
thirdly,  as  to  the  expectancy  of  the  life  of  the  machine 
from  the  view  of  process. 

It  is  essential  that  an  analyis  of  the  plant  should  exist, 
and  according  to  Mr.  Ewing  Mathleson,  a  heavier  loss  in 
wear  and  tear  should  be  provided  on  steam-generating  and 
motive  power  than  on  process  plant.  On  the  other  hand, 
process  plant  should  have  a  shorter  expectancy,  owing  to 
probable  changes  in  process ;  and  perhaps  there  is  no  class 
of  industry  as  that  to  which  this  paper  applies  in  which 
this  requires  to  be  more  appreciated. 

There  appears  also  no  room  to  question  that  plant 
working  24  hours  as  against  plant  working  in  the  day 
time  only,  requires  more  consideration  in  this  respect.  As 
remarked  previously,  in  the  case  of  repairs,  these  are 
dissected  into  departments,  and  it  is  on  this  departmental 
basis  that  this  question  is  to  be  dealt  with.  There  is 
included  a  percentage  charge  in  the  factory  cost  on  each 
department,  arranged  so  as  to  include  both  wear  and  tear 
and  process  dilapidations,  giving  both  a  depreciation  and 
also  a  replacement  charge.  In  the  indirect  cost  is  included 
a  depreciation  charge  which  covers  general  and  steam 
plant. 

In  conclusion,  gentlemen,  the  application  of  any  method 
of  factory  accounting  must  necessarily  depend  on  the  special 
industry  to  be  treated.  It  would  be  comparatively  easy  to 
take  any  special  business,  and  show  conclusively  the  carry- 
ing out  of  this  method  in  such  a  maimer  that  it  could  be 
readily  grasped  in  a  paper  of  this  length,  because  the 
difficiilties  would  be  narrowed  by  the  taking  of  a  concrete 
example.  If,  however,  in  bringing  before  you  an  outline 
of  factory  cost  suitable  for  the  industries  represented  by 
the  Society,  I  have  interested  you  in  the  subject,  I  shaU 
have  fully  succeeded  in  the  object  of  this  paper. 

The  pressure  of  foreign  competition,  the  tendency  to 
combinatiftB,  the  advancing  expenses  of  manufacturing 
businesses  in  taxation,  &c.,  the  demands  ot  labour  for 
higher  remuneration,  and  other  causes,  all  tend  in  my 
opinion  to  a  condition  of  industrial  activity,  in  which  the 
chemist  will  require  to  be  equipped  with  a  full  knowledge 
of  the  various  problems  referred  to,  if  he  is  to  play  his 
part  in  the  maintenance  of  the  industrial  and  chemical 
progress  of  our  Empire. 


Dnc.  15, 1002.] 


NOTTINGHAM  SECTION. 


1443 


Table  A. 
Factory  Prime  Cost  Summari/  in  Total  Figures. 


Maximum  Standard 
Effective  Output. 


Quantity. 


Cost 
Value. 


4,000 
5il6 


995 


336,000 

21,990 
4,800 

21,000 

1,200 

96 

40,840 
8,000 
6,000 

60,196 
16,000 
4,000 

94,250 

14,000 

8,600 

94.271 

18,01)0 

7,600 


Revised  Standard 
to  Actual  Output. 


Quantity. 

30,000 
446 

375 


412 


427,235 


747 


67 


3,000 


Cost 
Value. 


262,000 

18,743 

3,600 

40 

15.750 
900 

72 

30,63(1 
0.000 
4,500 

45.147 
12,000 
3,000 

70,688 

11.500 

G,87S 

71,041 

13,.'J0O 

6,700 


318,185 


Description. 


Raw  Material 

No.  1  Material 
"Wastes 
Process  Cost 

No.  2  Material 
Wages 
Process  Cost 

P        M.itPrial 
Wages 
Procfiss  Cost 

Q       Material 
Wasres 
Process  Cost 

R       Material 
"Wages 
Process  Cost 

S         Material 
Wap:es 
Process  Cost 

ShrinUage 


Actual  Working. 


Quantity. 


Cost 
Value. 


Waftes 

and 
Process. 


360 


720 


30,000 


17,649 


16,120 


46,462 


Variation  on  Revised  Standard. 


Quantity. 


r-nof     IVariatiou 
vXe.      i"Wa«es. 
&c. 


4,450 
42 


l,lii0 
80 


7,000 
B,200 


13,500 
3.1110 


73,761     ,         ..         1+30 
12,000 
6,480 


74,037 


256,689 


14.500 
6,.500 


73,9.i2     !     +   77 
-  56 


530 


- 1,770 


•  1,315 


-  3.073 


+  3,596 


+  7,984 
-  3,393 


+    850 
+       a 


200 

s 


•  1,000 
-     700 


+  1,500 
+     100 


+     500 
+     105 


+  1,000 
+     800 


6,765 


Nos.  1  and  2  represent  the  by-products.    P,  Q,  R,  S  are  the  four  products. 

Table  B. 
Cost  Summary. 


Description. 


Reference.!  By  N^aU. 


Prime  cost : — 
Material ..... 

Wages , 

Process  cost  . 


'Ost  per  unit  =  cental  

Deduct— Excess  of  cost  duo  to  partial 
output. 

Jtanclard  cost 

Sxcess  cost 

increase  in  prict?  of  material 


Direct  cost  . . 
indirect  cost 
Depreciation. 


Value. 

A 

17,649 

A 

4,450 

A 

42 

D 
E 
D 


23,141 

1.260 

2,077 

750 


No.  2 
By-Product. 


Value. 

15,120 

1.100 

80 


16,300 

6,754 

2.44'! 

840 


Product  P.       Product  Q.  I   Product  R. 


Value. 

28,860 
7,000 
5,200 


20,328 


63-44 
3-70 


26,340 


7.1 -66 
2-85 


Total  cost  per  cental  unit 


5S-74 
3-70 
Nil 


70-81 
2-85 
Nil 


41.060 
2,240 
5,320 
1,480 


60,100 


Value. 

46,462 

13,500 

3,100 


Product  S. 


Value. 
73,761 

13,000 
6.480 


Value. 

74,637 

14,50(J 

0,50» 


63,062 
1,650 
6,546 
1,310 


72,668 


202-01 
13-72 


188-29 
13-72 
8-62 


73-66 


210-53 


171-15 
8-39 


9S,-241 
1,980 
5,927 
1,640 


101,788 


141-36 
3-46 


95,637 
3,125 
4,204 
1,180 

104,146 


133-18 
4-02 


162-76 
8 -.39 
8-52 


179-67 


137-90 
3-46 

8-52 


129-16 
4-02 
8-62 


149-88 


141-70 


Table  C. 


Bzcess  cost:- 
Prime  . . . 

Direct 

Indirect . 


A 

D 

£ 


2-03 
0-41 
1-23 

S-70 


0-57 
0-68 
1-70 

2-85 


6-85 
1-49 
5-38 

W72 


3-77 
0-77 
3-86 


0-84 
0-57 
2 -OS 

3-48 


2-30 
0-.38 
1-34  "^ 

4-02   I',  J 
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Class. 

I.^General  Plant,  Apparatus,  and  Machinery     1444 
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I.-PLANT,  APPAEATUS  AND  MACHINEEY. 

Plate-Cooler    lCo7tdenser']  ;      Theory    and     Practice    of 

Parohek's  .     C.  Schartler.     Chem.  Ind.,  26,    [i32], 

529—531. 
This  apparatus  was  figured  and  described  in  this  Journal, 
1902,1064.  The  author  has  had  in  use  in  the  nitric  acid 
manufacture  one  of  these  coolers,  which,  between  Jan.  30 
and  May  14,  had  dealt  with  the  products  of  distillation  of 
80  charges  of  400  kilos,  of  nitre.  The  apparatus  consisted 
of  three  plates,  and  completely  substituted  a  No.  4  cooling 
worm  of  650  mm.  diameter  of  spiral  and  900  mm.  height 
(a  plate-cooler  of  900  mm.  height  would  contain  seven 
plates).  A  comparison  of  several  days'  work  of  this  cooler 
with  that  of  the  worm  was  undertaken,  and  the  results 
were  plotted  on  the  accompanying  diagram.  The  abscissae 
represent  the  dates,  the  ordinates  of  the  different  curves 
the  corresponding  results.  The  curves  a  a'  and  b  b'  give 
the  temperatures  of  the  cooling  water  after  entrance  into 


and  at  exit  from  the  worm-tub  ;  c  e'  show  the  yield  in  Mttm 
of  distilled  water,  d  d'  the  amounts  of  cooling  water  per 
unit  of  cooUng  surface  per  hour,  and  e  e'  the  amounts  of' 
cooling  water  per  50  litres  of  distilled  water.  The  corre- 
sponding curves  agree  very  closely  on  the  whole ;  thou^ 
the  curve  e  shows  minima  on  Feb.  18  and  25,  when  «* 
shows  maxima,  while  e'  shows  a  maximum  on  Feb.  19,  aq4 
e  a  minimum  on  the  next  day.  The  mean  values  are  M 
follows  : — 


Temperature  of  cooling  water,  top 

,,  „  „  bottnui 

Distilled  water,  litres  per  square  metre  per  hour . 

Cooling  water       ,.  „  „  . 

„  ,.     for  50  htres  distilled  water. 
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Emgush  Patents. 


Steam  iind  other  Boilers ;   Prevention  and  lieminal  of  In- 

crustiition  in .     R.  L.  Gamlen,  Bromley,  Kent.     Eng. 

Tat.  15,137,  July  25,  lUOl. 

NoNVEOKTAi;i.E  tibfous  material,  such  as  wool,  hair,  silk, 
asbestos,  ami  the  like,  is  introduced  into  the  boiler  by 
addiui;  it  to  the  feed-water.  A  suitable  quantity  of  fibrous 
material  is  1/1  tith  oz.  for  every  ounce  of  total  hardness  in 
the  water.  Binding  material,  such  as  sodium  silicate,  may 
be  added,  to;;ether  with  any  anti-incrustation  fluid,  if 
desired.— W.  P.  S. 

Beservoirs  for  containing  Inflammable  and  other  Liquids  ; 

Sufeti/  .     J.  A.  Keay,  Leicester.     Eng.  Pat.  21,999, 

Nov.  1,  l'.)01. 

The  reservoir  is  mounted  ou  trunnions  or  pivots,  and  is 
closed  automatically  by  its  own  weight,  or  by  a  spring  or 
counterbalance,  when  a  catch,  &c.,  wbich  hold>  it  m  open 
position,  is  disengaged.  The  closure  of  the  outlet  is  effected 
by  an  abutment  face  or  plate  provided  for  the  purpose. 

—R.  A. 

FuENCH  Patents. 

yieasuriny  and  Mixing  Gases  ;  Device  for .    Boistelle. 

Fr.  Pat.  317,750,  Jan.  14,  1902. 

The  apparatus  consists  of  two  or  more  concentric  drums, 
containing  diaphragms  and  compartments,  on  a  revolving 
horizontal  axis,  the  drums  holdmg  a  certain  depth  of 
water ;  the  action  is  similar  to  that  of  an  ordinary  wet  gas 
meter. — J.  W.  H. 

Volatile  and  Inflammable  Liquids  ;  Prevenlimj  Erploaions 

in  Receptacles  for  containing  .     Cie.  des  Recipients 

et  Lampes  Inexplosibles.     Fr.  Pat.  318,307,  Feb.  1,  1902. 

Ske  Eng.  Pat.  12,183,  May  2S,  1902;  this  Journal,  1902, 
1126.— C.  S. 

Distillation   and    /Evaporation;   Apparatns  fur  . 

M.  E.  ilallmanu.     Fr.  Pat.  319,128,  Feb.  27,  1902. 

The  liquid  to  be  distilled  or  evaporated  is  raised  by  siphon 
action  and  caused  to  traverse  a  series  of  superposed  retorts, 
the  vapour  tension  in  whieh  diminishes  from  the  lowest  to  the 
highest.  The  liquid  is  sprayed  into  the  lowest  retort,  and 
what  does  not  evaporate,  passes  through  a  pipe  into  the 
retort  next  above,  and  so  on  throughout  the  series. — L.  A. 


the    advantages   attending   its    use.      Its   consumption    of 
energy,   1-5   watts  per  Hefner  candle,  is  only  about  one- 


ll.-FUEh.  GAS.  AND  LIGHT. 


.       W.    Bersch. 

Chem.  Centr.,  1902, 


Peat ;  Determining  ihii  Value  of 
Oesterr.  Chem.-Zeit.,  5,  385 — 387. 
2,  [17J,  1080. 

The  calorific  value  of  the  organic  matter  of  peat  varies 
-between  -l,9oO  and  7,100  calories.  Peat  which,  with  a 
water-content  of  20  per  ceut.,  develops  4,000  calories,  can, 
in  general,  be  regarded  as  a  good  fuel. 

On  dry  distillation,  peat  yields  33—35  per  cent,  of 
charcoal,  4 — 5  per  cent,  of  tar,  38 — 42  per  cent,  of  tar 
liquor,  and  25 — 18  per  cent,  of  gas.  Peat  which  is 
to  be  subjected  to  dry  distillation  should  not  contain 
more  than  25    per  cent,  of  water.     Of   the  0-8  to  2 "4  per 

i  cent,  ot  nitrogen  in  peat,  only  one-half,   at   the   most,   is 

1  obtained  iu  the  form  of  ammonia. — A.  S. 

Osmium  Lamp  ;  The  .    H.  Remane.    J.  f.  Gasbeleucht., 

45,  [46],  864—866. 

f  Auek's  osmium  filament  lamp  is  much  less  sensitive  towards 
(fluctuations  in  the  voltage  of  the  current  than  ordinary 
1  lamps  having  carbon  filaments  are ;  it  may  be  burnt  for 
I  days  with  a  voltage  20  per  cent,  in  excess  of  tlie  normal 
I  without  burning  out  or  blackening  the  bulb.  Osmium 
I  being  a  good  conductor,  it  is  difficult  to  make  lamps  for  so 
I  high  a  voltage  as  the  carbon  lamps  take  ;  in  direct-current 
[installations,  therefore,  several  lamps  must  be  arranged  in 
[series.  The  alterations  in  the  connections  required  to  effect 
[this,  and  the  disadvantage  that  the  osmium  lamp  can  only 
Ibe  used  in  a  hanging  position,  bear  but   little  proportion  to 


half  of  that  of  the  ordinary  incandescent  lamp,  and  in 
constancy  of  illuminating  power  it  is  also  much  superior 
to  the  latter.  The  following  table  summarises  the  results 
of  tests  with  an  installation  of  300  osmium  lamps,  all 
burning  simultaneously,  no  precautions  being  taken  to 
modify  the  fluctuations  in  the  current,  which  was  taken 
from  the  Berlin  street  mains  : — 


Series. 

Hours 
Burning. 

1 

Volts. 

Hefner 
Candles. 

Watts 

per  Hefner 

Candle. 

Alteration 
in  Light. 

Per  Cent. 

"      { 

0 

39 

33-n 

1-51 

1,000 

3» 

31-7 

1-50 

-  1 

"      \ 

0 

53 

34-7 

1-63 

1,000 

53 

3fi; 

i-.is 

-  » 

^      { 

0 

88 

32  8 

1-51 

600 

38 

32-7 

I'lt 

-  0-S 

a    { 

n 

55 

31-2 

1-53 

600 

55 

36-4 

1-43 

+  6 

N0TE.--1  Hefner  candle  is  equal  to  0'88  English  standard  candle. 

As  some  of  the  lamps  burned  out  before  the  others',  the 
average  durability  in  series  a  v/as  900  hours,  and  in 
series  6,  869  hours ;  in  the  nther  two  .series  none  of  the 
lamps  were  destroyed.  Not  infrequently  individual  lamps 
last  for  1,500  hours. — H.  B. 

Calorimeter  for  Coal ;  Improved .     W.  Rosenhain. 

See  under  XXIII.,  page  1472. 

Town  Refuse  Disposal  in  Great  Britain.     \\.  F.  Goodrich. 
See  u«(/t7- XVIII.  B.,  page  UG5. 

English  Patents. 


Coke  Ovens.     J.  11.  Nicholson,  Worsley,  and  H.  Brown, 
Little  Hulton,     Eng.  Pat.  26,41 1,  Dec.  27,  1901. 
Ti)  prevent  the  emission  of  smoke  from   coke  ovens  whilst 
charging,    a  steam  jet   is   used   in   the   stand  pipe,  or  in    a 
pipe  provided  for  the   purpose,  to   induce  a  current  of  air 
through  the  oven  during  the  operation  of  charging. — H.  B. 

Furnaces.     \V.  Stubblebine,  .South  Bethlehem,  U..S.A. 
Eng.  Pat.  22,334,  Nov.  5,  1901. 

I.MPROVEMENTS  iu  boilcr,  puddling,  crucible,  .and  open- 
hearth  furnaces.  The  grate  is  iu  two  sections,  composed 
o(  horizontal  bars,  arranged  in  an  inclined  position  from 
the  walls  downwards  towards  the  centre  of  the  combustion 
chamber,  the  supporting  bars  being  bent,  at  the  lower  ends 
of  the  sections,  vertically  downwards  and  resting  upon 
the  bottom  of  the  water-sealed  ashpit.  An  air-blast  is 
delivered  under  each  grate  teeiion.  At  the  bottom  of  the 
ashpit  a  conveyor,  having  on  one  shaft  a  right-hand  blade 
towards  one  end  and  a  left-hand  blade  towards  the  other, 
removes  the  ashes.  Part  of  the  air-blast  is  heated  by 
leading  it  through  vertical  pipes  in  the  walls  of  the  furnace; 
through  passages  surrounding  these  pipes  part  of  the 
incompletely  burnt  gas  from  the  fuel  flows,  the  gas  and 
heated  air  being  delivered  thereafter  into  the  combustion 
chamber  at  a  common  point. — H.  U. 

Gas-Producers  or  Generators  for  use  in  Heating  Gas 
Retorts.  D.  Irving,  Bristol,  and  W.  P.  and  G.  B.  A. 
Gibbons,  Lower  Gornal.     Eng.  Pat.  22,786,  Nov.  12, 1901. 

The  usually  arched  upper  portiou  of  a  gas  producer  or 
generator,  tor  use  iu  heating  gas  retorts,  is  formed  "  by 
corbelling  over  the  side  walls  of  the  producer  by  means  of 
special  moulded  blocks,  each  set  on  a  horizontal  bed  and 
haviug  vertical  joints,  the  adjacent  faces  of  said  special 
blocks  in  tbe  two  side  walls  being  so  shaped  as  to  form, 
oblique  corbels  and  at  the  top  to  receive  the  key  blocks  of 
the  arch,  in  which  are  the  nostrils  for  the  gases  to  pass 
tbrough."— H.  B. 
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Gas  Apparatus ;  Producer  .     J.  S.  Kemp- Welch, 

Loudon.     Eng.  Pat.  24,691,  Dec.  4,  1901. 

The  lower  end  of  the  blower  pipe,  in  which  a  mixture  of 
steam  and  air  i.s  produced  by  means  of  a  steam  injector,  dips 
into  a  closed  vessel  containing  water,  and  communicating, 
above  the  water  level,  with  the  generator.  By  this  means 
the  steam  is  partially  or  wholly  condensed  before  the  blast 
enters  the  generator. — H.  B. 

Gas  Producers.     J.  A.  Herrick,  Philadelphia,  U.S.A. 
Eng.  Pat.  17,263,  Aug.  5,  1902. 
She  U.S.  Pat.  .505,840;  this  Journal,  1902,  1068.— H.  B. 

Gas ;  Apparatus/or  use  in  connection  with  Generatinfi . 

E.  Bauke  and  C.  Euehs,  Berlin.  Eng.  Pat.  17,297,  Aug.  6, 
1902. 

The  gas  is  drawn  out  of  the  generator  by  means  of  a  water- 
jet  pump,  fan,  or  the  like,  and  is  cooled  and  cleansed  by 
ineans  of  a  spray  of  water  ;  it  is  then  led  to  the  gas-service 
pipe  through  a  pressure-regulating  device.  The  latter  con- 
sists of  a  box  in  which  a  constant  level  of  water  is  main- 
tained :  through  the  bottom  of  the  box  the  inlet  pipe  for 
the  coaled  and  cleansed  gas  extends,  and  is  surrounded  by  a 
water-sealed  depending  pipe,  the  upper  part  of  which  is 
connected  to  the  service  pipe.  A  pipe  connects  the  box 
above  the  water  level  with  the  cooling  and  cleansing 
cylinder.  Any  excess  of  gas  supplied  to  the  box  blows 
through  the  water  seal,  and  passes  back  into  the  cleansing 
cylinder. — H.  B. 

Acetylene    Gas    Generators   and    Gasometers.      J.  Dargie, 
Forfar,  Scotland.     Eng.  Pat.  17,463,  Aug.  8,  1902. 

A  HANO-FED  carbide-to-water  generator  of  the  usual  side- 
shoot  pattern,  fitted  with  a  reaction  grid  capable  of  being 
agitated  by  means  of  an  outside  lever.  A  two-lift  holder  is 
also  described,  which  has  a  tappet  in  such  a  position  that  if 
the  generator  is  to  be  charged  mechanically,  the  feed  gear 
comes  into  operation  when  one  lift  is  low ;  the  gas  in  the 
(.ther  lift  still  being  available  for  consumption  at  the 
burners. — F.  H.  L. 

Burners;  Atmospheric  Gas .    F.  B.  Passmore,  London. 

Eng.  Pat.  25,281,  Dec.  11,  1901. 

A  nuRNER,  specially  suitable  for  use  with  gas  of  low 
caloritic  value,  in  which  the  gas-iujecting  tube  is  provided 
with  a  nozzle  which  slides  telescopically  upon  it.  By  means 
of  a  lever  w  orking  over  a  scale,  the  nozzle  may  be  pusht  d 
into  or  withdrawn  from  the  conical  portion  of  a  mixing 
tube,  so  as  to  reduce  or  increase  the  amount  of  air  drawn 
through  the  annular  space  surrounding  the  tip  of  the  nozzle. 
To  aid  the  mixing  of  gas  and  air,  a  conical  baffie  may  be 
arranged  centrally  in  the  nozzle  to  deflect  the  gas  outwardly 
into  the  current  of  air,  and  the  nozzle  may  carry  a  small  fan 
aud  wire-gauze  screen. —H.  B. 

Burners  ;  Incandescent  Gas .     A.  J.   Boult,   Loudon. 

From  J.  Braunstein,  Berlin.     Eng.  Pat.  25,590,  Dec.  14, 

1901. 
An  incandescence  burner,  having  one  or  more  inclined 
tubes  in  the  burner  head,  through  which  an  additional 
supply  of  air  is  introduced  beneath  the  mantle,  and  a 
mixing  tube  the  upper  ])ortion  of  which  is  cylindrical,  as 
usual,  while  its  lower  portion  surrouuding  the  gas  inlet 
nozzle  is  bulbous  aud  is  provided  with  air  inlets. — H.  B. 

Burners;  High-Pressure   ,  for    Incandescent    Lamps. 

J.  and  G.   Keith,   London.     Eng.  Pat.  26,198,  Dec.   23, 

1901. 
iMi'ROVEMEKTS  On  Eug.  Pat.  1 6,955  of  1 900.  The  burner 
is  composed  of  two  tapered  tubes  drawn  from  sheet  metal 
aud  united  at  their  narrower  ends  bj'  a  collar  fitting  closely 
over  the  joint,  the  collar  extending  upwards  in  cup-like 
form  to  support  the  cylindrical  mantle-bolder.  The  lower 
tube  is  swelled  out  conic.ally  near  its  lower  end,  and  may  be 
screwed  up  and  down  upon  the  gas  inlet  nozzle,  whereby 
the  annular  space  between  the  enlarged  portion  of  the  tube 
(.which  is   provided  with   air   inlets)  aud  the  upper  conical 


portion   of   the  gas  nozzle  may  be  increased  or  reduced.     I 
The  n  pple,  which  is  screwed  into  the  tip  of  the  nozzle,  is 
interchangeable. — H.  B. 

Carbons  for  Arc  J^ights  [Metallic  Salf].     H.  Viertel  and 
C.  Pueschel,  Berlin.     Eng.  Pat.  21,646,  Oct.  28,  1901. 

Strontium  fluoride  is  added  to  tlie  carbon,  in  relatively 
small  proportion,  not  less  however  than  5  per  cent,  being 
suflicieut  to  produce  the  desired  effect  upon  the  arc. 

— H.  B. 
French  Patents. 

Fuels   and   Minerals ;  Mamtfacture   of  Cementini)    Agent 

for .     Douschan  de  Vulitch.     Fr.  Pat.  317,84  7,  Jan. 

17,  1902. 

Hydrocarbons,  particularly  coal-tar,  are  distilled  up  to  a 
certain  point  (after  the  separation  of  the  ammoniacal  water) 
and  finely-divided  lime  is  added.  The  product  may  be  used 
for  forming  briquette  fuel,  dealing  with  finely-divided  ores 
by  brii|uetting,  &c. — J.  \N.  H. 

Poor   Coal  and  similar   Products  ;  Cementing   Agent  far 

.     Douschan  de  Vulitch.     Fr.  Pat.  81  7,848,  Jan.  17, 

1902. 

The  distillation  of  coal  tar  is  stopped  at  about  280° — 320°  C. 
(just  before  the  anthracene  oils  come  over),  and  a  quantity 
of  resinate  of  lime  (produced  by  heating  lime  and  resin 
together  at  180°  C.)  added  ;  the  heavy  oils  saponify  and 
the  light  oils  do  not  interfere ;  2  to  10  parts  by  weight  of 
resinate  of  lime  are  added  for  every  98  to  90  parts  of  tar 
used.  T'he  product  is  like  a  dr}'  resin,  and  serves  as  a 
cementing  material  for  briquetting  coal,  lignite,  peat,  &c. 

—J.  W.  H. 

Agglutinant  Composition  for  the  Preparation  of  Agglo- 
merated Classes  [Briquettes}.  Soc.  Georges  Charles  and 
A.  Marquand.     Fr.  Pat.  319,181,  Feb.  28,  1902. 

The  agglutinant,  for  use  in  the  preparation  of  briquettes, 
consists  of  starchy  and  oleaginous  matters  and  alum, 
and  is  prepared  in  the  following  typical  manner: — 
A  quantity  of  wheaten,  barley,  or  oat  flour  is  added  to 
from  25 — 30  times  its  own  weight  of  water  and  about  20 — 25 
per  cent,  by  weight  of  linseed  meal,  previously  boiled 
together  for  3 — 4  hours,  and  the  whole  is  boiled  tor  about 
30  minutes.  After  turning  out  the  mass  into  a  pan,  it  is 
stirred  up  with  an  aqueous  solution  of  15 — 25  per  cent,  of 
alum  (calculated  on  the  amount  of  starchy  matter  taken). 

— C.  S. 
Coke  Ovens ;  Improvements  in  By-Prodacl  Recovery         .. 
Still.     Fr.  Pat.  319,146,  Feb.  27,  1902. 

To  ensure  uniformity  of  heating  of  the  retorts,  the  walls 
separating  the  latter  are  traversed  by  vertical  heating  flues, 
into  which  the  gas  from  the  main  ii  admitted  by  means  of 
conduits  of  refractory  material,  perforated  with  a  number  of 
equidistant  orifices,  and  situated  in  or  in  the  wall  of  the 
bottom  heating  flues. — C.  S. 

Combustion  Gases;  Process  for  Uesulphurising . 

Pollacsek.     Fr.  Pat.  319,025,  Feb.  24,  1902. 

The  gases  are  desulphurised  by  passing  them  through  a 
filtering  material  capable  of  absorbing  the  oxides  of  sulphur, 
which  material  may  consist  of  plates,  bricks,  &c.,  composed 
of  a  mixture  of  milk  of  lime,  a  readily  and  a  less  readily 
combustible  fuel,  and  a  fuel  rich  in  asli  constituents  (e.g., 
6  to  20  parts  of  quicklime,  slaked  in  a  quautity  of  water 
equal  to  the  total  weight  of  the  other  components  of  the 
mixture,  10—15  per  cent,  of  sawdust,  20 — 25  per  cent,  of 
coal,  30 — 35  per  cent,  of  anthracite,  and  30 — 35  per  cent,  of 
lignite  and  peat.  The  blocks  of  this  mixture  are  placed 
along  with  or  in  the  rear  of  the  fuel  furnishing  tlie  gases  to 
be  purified-,  aud  form  a  porous  spongy  layer,  consisting  of  a 
scoria  rich  in  lime.  — C.  S. 

Liquid    Hydrocarbons;  Process  for    Treating  [Vaporia- 

'"y]  •      '^''*   Equitable   Auto-Truck   Power-Buraer 

Co.     Fr.  Pat.  318,310,  Feb.  3,  1902. 

The  hydrocarbon  or  oil,   under  pressure,  is  vaporised   by  i 
heat,  the  resulting  vapour  being  divided  into  tiny  jets,  each 


Deo.  IS,  1902.] 


JOURNAL  AliTD  PATENT  LITERATURE.— Cl.  II. 


1447 


of  which  is  inixed  with  air,  and  then  with  a  supplementary 
quantit3-  of  air  by  means  of  the  expansive  power  of  the 
Tspoar,  whiclj  additional  amount  of  air  is  proportionate  to 
the  volume  of  vapour  supplied  by  each  jet,  the  mixtures  of 
air  and  vapour  from  the  various  Jets  being  finally  intimately 
mingled  and  iiruited. — C.  S. 

Gasifier  for  Combustible  Liquids.  Pet  and  Claudel. 
Fr.  Vat.  318,967,  Feb.  22,  190:i. 
The  liquid  to  be  gasified  is  introduced  through  a  valve 
which  opens  inward  by  its  own  weight  and  by  the  pressure  of 
a  spring,  whilst  the  internal  gas  pressure  tends  to  keep  the 
valve  closed.  The  liquid  enters  a  chamber  situated  around 
a  central  flue,  and  forming  a  spiral  conduit  which  the  gas  is 
compelled  to  traverse  on  its  way  to  the  outlet.  Heat,  from 
an  auxiliary  source,  is  applied  to  the  outer  walls  of  the 
spiral  conduit  until  gasification  begins,  whereupon  a  portion 
of  the  resulting  gas  is  drawn  off  through  a  tube  branching 
from  the  gas  outlet,  and  returned  to  a  burner  placed  in 
such  a  position  as  to  heat  the  liquid  to  be  gasified. — C.  S. 

Gaseous  Fuel  for  Explosion  Motors.     Morun. 
Fr.  Pat.  mr,. 543,  Jan.  4.  1902. 

Nitrous  oxide  (NjO)  is  added  in  certain  proportion  to 
each  explosive  charge  used  in  explosion  motors.  It  m.ay 
he  stored,  under  pressure,  in  a  liquefied  state,  and  admitted 
as  required.  The  force  of  explosion  is  increased,  perfect 
combustion  ensured,  and  regularity  in  running  obtaioed. 

—J.  \V.  H. 

Gat  for  Heating,  Lightiny,  and  Power,  from  Alcohol  and 
Hydrocarbons.  Parape  and  TroUe.  Fr.  Pat.  318,232, 
Jan.  30,  1902. 

A  MIXTURE  of  tno  or  more  liquids   containing  alcohol  and 

hydrocarbons    is  heated  in  a  gas  furnace,  the  vaporiser, 

1  superheater,  and  gasifier  of  which  are  composed  of  several 

tubes  communicating  with  a  special  form  of  retort,  the  said 

tubes  being   filled  with  gauge  glasses  to  iudicdte  the  rate 

:  of  flow  of  the  liquids.     To  ensure   uniform  distribution  iu 

I  the  vaporiser,  the  liquids  enter  the  retort  through  a  tubulus 

1  6tted  with  a  series  of  baflles.     The  heat  of  the  gas  produced 

1  in  the  gasifying  retort  is  utilised  for  beating    up  the   liquid 

I  mixture  in  a  preliminary  vaporiser. — C.  S. 

Gas;  Manufacture  of .     Harris.     Fr.  Pat.  318,574, 

Feb.  10,  1902. 

I A  QUA-NTiTY  of  mineral  oil  (G8  litres)  is  mixed  with  a  larger 
I  quantity  (227  litres)  of  water,  and  with  some  alkaline  sub- 
I stance  i^caustic  potash,  2-3  kilos.),  salt  (900  grms.),  slaked 
llime  (1-36  kilos.),  and  sodium  nitrate  (I '8  kilos.),  the 
I  whole  being  then  distilled,  and  the  resulting  gas  and  vapour 
loDperheated,  to  furnish  a  combustible  gas. — C.  S. 

iGoicoHS  Mixtures ;  Method  and  Apparatus  for  Measuring 
the  relative  Volumes  of  the  Constituent  Gases,  in  Pre- 
paring   ■.     Oving.     Fr.  Pat.  318,657,  Feb.  13,  1902. 

IThe  apparatus  consists  of  a  closed  horizontal   cylinder,  on 

he   axis  of  which  are  mounted  two  drums,  one  at  each 

lend   of  the   cylinder,  which  latter  is   charged   w'ith   water 

|to  a  certain  level  above  the  central  axi-s.     The  gases   to   be 

nixed   are    admitted  separately   to  the  drums,  which    are 

fitted  with  internal  helical  paddles,  so  arranged  that   when 

caused  to  revolve  by  the   incoming  gas  they  do  not  produce 

ny  disturbance  in  the  contained  water,  the  height  of  which 

■in    each    drum    is    regulated    by    the    gas-pressure   tliere, 

Ivhich  at   the   same    time    determines   the   volume  of  gas 

imitted.     On  issuing  from  the   drums,  the  gases  collect 

over  the  water  in  the  outer  cjlinder,  and  pass  away  to  the 

"luent  pipe.     Gauges  are  provided  for  reading  the  water- 

|vel  in  each  drum.     When  the  level  of  the   ivater  in   the 

ams  fluctuates  bej'ond  predetermined   limits,  the  sinking 

f  internal  floats  influences  corresponding  brakes,  which  act 

1  the  drum  shafts  and  arrest  their  motion.-=-C.  S. 

fietylene  Generator.     G.  V.  Foster  and  E.  F.  Mackcsick. 
Fr.  Pat.  318,298,  Feb.  1,  1902. 

bE  Eng.  Pat.  2851,  1902  ;  this  Journal,  1902,  461. 

'  — F.  H.  L. 


Acetylene  Generator.     Bonaefis. 
Feb.  1,  1902. 


Fr.  Pat.  318,414, 


A  DRIP-GENERATOR  constructed  in  the  shape  of  two  trun- 
cated cones,  screwed  together  apex  to  apex.  The  lower  one 
is  the  carbide  holder,  and  from  it  rises  concentrically  the 
gas-leading  pipe,  which  passes  through  the  upper  cone  (the 
water  reservoir),  thus  cooling  the  gas,  and  permitting  con- 
densation products  to  run  backwanls.  The  water  is  fed  on 
to  the  carbide  through  an  inverted  siphon  pipe  packed  with 
cotton  wool  or  the  like. — -F.  U.  L. 

Acetylene  Generator.     .Julien.     Fr.  Pat.  318,694, 
Feb.  11,  1902. 

A  FLOODED-cOMPARTMENT  apparatus  in  which  the  water 
supply  is  controlled  by  the  gas  pressure.  The  decomposing 
vessel  is  the  usual  tall  cylinder  containing  superposed 
carbide  receptacles.  The  top  of  these  is  fitted  with  a  tight 
lid,  and  all  of  them  are  bolted  together,  so  that  while  the 
water  enters  from  below  and  attacks  the  lowest  one  first,  the 
acetylene  has  to  return  towards  the  base  of  the  stack  of 
boxes,  and  bubble  through  the  water.  On  its  way  to  the 
holder  the  gas  passes  through  a  condensing  worm  placed  in 
a  tank  kept  full  from  a  cistern  containing  a  ball-valve  ;  and 
the  water  used  for  decomposing  the  carbide  is  taken  from 
this  tank  through  .tnother  ball-valve.  It  enters  the  decom- 
posing chamber  through  three  concentric  tubes  so  disposed 
as  to  form  a  hydraulic  seal,  the  supply  being  cut  off,  if  the 
pressure  rises,  b  v  an  adaptation  of  the  displacement  principle. 

— F.  H.  L. 

Acetylene  Generator.     P.  Jorat,  Montpellier. 
Fr.  Pat.  318,831,  Feb.  18,  1902. 

An  automatic  carbide-feed  apparatus  of  the  central  hopper 
type,  in  which  the  mouth  of  the  hopper  is  opened  or  shut 
by  the  movements  of  a  conical  valve  connected  with  the 
rising  holder  bell.  The  generator  requires  granulated 
carbide,  which  is  introduced  into  the  hopper  through  a 
screw-closed  aperture  at  the  top.  Outside  the  whole 
apparatus  is  a  hand-worked  lever,  which  in  one  position 
allows  the  carbide  feed  full  play,  in  another  locks  it  during 
the  operation  of  charging,  and  in  a  third  locks  the  carbide- 
feed  and  opens  the  sludge  cock  when  the  spent  lime  has 
to  be  removed.  In  this  last  pusition,  also,  the  lever  opens 
a  cock  for  the  admission  of  "  air "  which  is  required  to 
occupy  the  space  previously  taken-up  by  the  lime  sludge. 

— F.  H.  L. 

Aceti/lene  Generator.     Bailly  and  Chauvin. 
"Fr.  Pat.  319,028,  Feb.  27,  1902. 

A  HOLDERLESs  automatic  water-to-carbide  apparatus  work- 
ing on  the  dripping  system,  the  supply  of  water  being 
governed  by  pressure.  The  apparatus  consists  of  an 
upright  cylinder  with  enlarged  upper  part,  which  is  the 
water  reservoir.  Concentrically  within  it  is  a  second 
cylinder  fitted  with  two  inverted  siphons  for  the  admission 
or  retrogression  of  the  water ;  and  inside  this  second 
cylinder,  supported  on  brackets,  is  the  carbide  contaiuer, 
the  water  inlet  to  which  is  near  the  top.  The  top  of  the 
container  and  of  the  middle  cylinder  are  closed  airtight  by 
a  removable  cover.  The  water  passes  from  the  outermost 
vessel  through  the  siphons  into  the  middle  one,  where  it 
rises  till  it  can  overflow  on  to  the  carbide  ;  but  when  the 
pressure  rises,  some  of  the  water  returns  through  tlie 
siphons,  and  the  level  in  the  middle  cylinder  falls  below 
that  of  the  inlet  to  the  carbide  cage. — F.  H.  L. 

Incandescent    Lighting    by     means    of    Compressed    Gas 
or     other    suitable    Elastic    fluid.  C.    Scott-Snell. 

Fr.  Pat.  318,422,  Feb.  5,  1902. 

See  Eng.  Pat.  17,507  of  1901  ;  this  Journal,  1902,  1179. 

— H.  B. 

Carbon  Electrodes  fur  Arc  Lamps.     SI.  Conradty. 
Fr.  Pat.  318,620,  Feb.  12,  1902. 

A  LONGiTDDiNAL  hollow  is  formed  in  the  middle  of  the 
carbons,  and  is  tilled  with  a  mass  favouring  the  formation 
of  an  arc  which  burns  with  a  fixed  and  brilliant  light.  I'he 
active  portion  of   the   mass  is  formed  of    the    rare    earth 
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metals,   or  of   their  compounds,   or  of    solutions  of  iheir 

salts,   the  latter   with    the  object  of    distributing  them  as  | 

uniformly  as  possible  throughout  the  filling  material.  I 

— G.  H.  R.  I 

Carbon  for  Electric  Arc  Lamps  {^Fluoride  of  Mtuinesium']. 

Siemens  Halske  Aktien  Gesellsehaft.     Fr.  Pat.  318,774,   [ 

Feb.  17,  1902. 
In  arc-lamp  carbons  containing  a  certain  amount  of  metallic 
salts,  fluoride  of  magnesium    is  mixed  with   the  latter  in 
quantities  nearly  proportionate  to   their  molecular  weights, 
or  in  equal  or  greater  amounts  to  them. — G.  H.  R. 

Carbons ;  Photoqenic  or  Photographic .     Broca 

and  I'ellin.  Fr.  Pat.  3l8,9'.i4,  Feb.  24,  1902. 
Thk  electrodes  for  the  production  of  a  luminuus  arc  are 
formed  of  a  carbon  tube  filled  with  a  mass  made  of  a  metal 
agsUitinated  with  a  niaierial  which  sunounding,  combining 
orlilloying  with  it,  prevents  its  volatilising  or  oxidising  too 
rapidly.  The  compound  may  be  formed  in  the  tube  by  the 
heat  of  the  arc,  or  it  may  be  made  beforehand  by  the 
mixture  or  chemical  combination  of  the  metal  with  another 
metal  or  suitable  metalloid.  Iron  mixed,  alloyed,  or 
combined  with  carbon,  nickel,  cobalt,  tungsten.  &c.,  is 
SDecially  claimed. — G.  H.  K. 

Mantle ;  Unbreakable  Incandescent   .     Bezognard  de 

la  Plante.     Fr.  Pat.  318,435,  Feb.  5,  1902. 
Nickel   wire,    or   the  like,  is    covered   with    impregnated 
thread   and  is  then  shaped  into  a  mantle  and  burned  off. 

— H.  B. 

Mantles ;    Preparation   of  Threads  for    making     Incan- 
descent    .      BouUier.      Fr.   Pat.  319,217,  March   1, 

1902. 
Threads  of  cotton,  flax,  or  other  natural  cellulose  fibre, 
are  parchmentised  bv  immersion  in  sulpbuiic  acid,  solution 
of  zinc  chloride,  or"  the  like,  and  aie  then  impregnated 
repeatedlv  with  solutions  of  light-giving  earths,  the  earths 
absorbed  by  the  fibres  being  rendered  insolulile  in  the 
impregnating  fluid  between  the  succesjive  dippings,  until 
the  threads  contain  as  much  light-giving  substance  as 
organic  matter.  For  example,  the  threads  may  be  impreg- 
nated with  a  basic  solution  obtained  by  saturating  nitric 
acid  with  the  hydratud  tarihs ;  after  removal  of  the 
unahsorbed  solution,  the  threads  are  immersed  in  ammonia, 
or  a  solution  of  ammonium  carbonate  or  fluoride,  or  oxalic 
acid,  &c.,  to  render  ihe  earths  insoluble;  the  threads  are 
again  impregnated  with  the  first  soluiion  ;  and  this  process 
is  repeated  until  the  desired  degree  of  impregnation  is 
reached. 

Threads  of  "artificial  silk"  made  by  the  nitralum  or 
cupramnioniiim  processes ;  threads  of  viscose  or  parch- 
mentised paper :  and  any  other  natural  or  artificial  threads, 
may  be  impregnated  repeatedly  by  the  above  process. 

— H.  B. 

Material  for  Candles.     Lewy.     Fr.  Pat.  318,129, 

Jan.  27,  1902. 

Alcohol  in  convenient  proportion  is  added  to  the  greases 

used  for  the  manufacture  of   candles.     The  cost  is  reduced, 

and  the  appearance  of  the  candle  improved. — J.  W.  H. 

III.-DESTRUCTIVE  DISTILLATION 
TAR  PRODUCTS,  PETROLEUM. 

Aniline;   Products  of  Oxidation  of ,hy  Atmospheric 

Oxygen.  C.  1.  Istrati.  Comptes  Kend.,  135,  [I8J, 
742—744. 
.\niline  was  boiled  under  a  reflux  condenser  while  air  was 
continually  bubbled  through  it.  After  10  hours  it  had 
browned  considerably ;  after  10  days  it  was  black  and 
viscous,  and  after  2.^)  days  quite  solid.  The  mass  was 
washed  on  a  filter  with  coldnlcohol';  on  the  filter  was  left  a 
brown-red  mass  (A),  while  a  black  liquid  (13)  containing 
unchanged  aniline  passed  through.  (A)  extracted  with 
cold  chloroform  gave  in  solution  a  dark-red  substance  (C), 


and  on  the  filler  greyish  crystals  (D).  From  (I)),  by  ex- 
haustion with  alcohol  and  processes  of  purification,  were 
extracted  a  substance  crysialHsing  in  colourless  needles 
(m.  pt.  238° — 239'  C.),  of  composition  approximately 
C00H15N,  and  a  scaly  substance  (m.  pt.  251°).  The  substance 
(C)  yielded  viole(-red  silky  crjstals  (m.  pt.  207°— 20S°  C.), 
probably  of  formula — 


(CsH3NH)3;C6H.,.O.CcH2  ;  (XH.Cr,H,).„ 


i 


and  giving  a  blood-red  substance  on  treating  with  sodium 
nitrite  in  acetic  acid  solution.  From  (B^,  after  removing  the 
aniline  by  steam  distillation,  a  crystalline  substance  melting 
at  110° — 112°  I',  was  obtained.  The  violi't-red  sulistance  is 
productd  in  by  far  the  largest  quantity.  — J.  T.  T). 

Benzene  ;  Manufacture  of ,  in  Russia.   N.  Panijuchow. 

Rigaer  Ind.-Zeit.,  1902,  28,  217.    Chem.  Zeit.,  19U2,  26, 

[94],  Rep.  317. 

In  Russia  a  factory  has  been  erected  for  the  production  of 
benzene  from  naphtha  on  a  commercial  scale.  The  process 
worked  is  that  of  NikiforofB  (sec  following  Eng.  Pat. 
21.874,  1901)  by  a  double  distillation  of  naphtha  or 
naphtha  residues,  the  hydrocarbons  being  broken  up  by 
the  employment  of  high  temperature  and  pressure.  The 
first  distillation  and  decomposition  is  effected  in  two 
furnaces  constructed  for  two  or  three  days'  continuous 
working.  The  first  distillation  yields  38  per  cent,  of  tar, 
half  of  which  consists  of  aromatic  hydrocai-bons,  and  which 
yields  benzene,  &c.  on  the  second  distdlation.  It  is  proposed 
to  utilise  the  coke,  gases,  and  heavy  hydrocarbons  for  the 
purpose  of  fuel.  The  raw  material  is  stated  to  yield  12  per 
cent,  of  benzene  and  toluene,  1  per  cent,  of  anthracene,  and 
2 — 3  per  ceiit.  of  naphthalene.  The  crude  benzene  is  twice 
distilled,  the  seconii  time  in  a  Savalle  column.— J.  F.  B. 

Benzene  in  Grosny  Naphtha,  and  Chemical  Character  of 
the  latter.  \V.  Markownikoff.  J.  russ.  phys.-chemi 
Ges.,34,  635—630.     Chem.  Centr.,  1902,  2,  [19],  1227.' 

The  fraction  boiling  up  to  105°  C.  from  Grcsny  naphtha 
contains  379  per  cent,  of  benzene,  or  six  times  as  much 
as  the  corresponding  fraction  from  Baku  naphtha.  Thfl 
naphthenes  from  both  have  the  fame  chemical  charactOT, 
but  the  relative  proportions  of  polymethylenes  present  are 
different. — A.  S. 

\yater  in  Tar  ;  Detei-mination  of .     E.  Senger.     ■■ 

See  Hwdc)' XXIII.,  pagre  147  5. 

English  Patent. 

Hydrocarbons,    Aromatic;       Manufacture    of ,  and 

Apparatus  therefor.  A.  Nikiforotf,  Moscow.  Eng.  Pat. 
21,874,  Oct.  30,  1901. 

See  Fr.  Pat.  315,428  ;  this  Journal,  1902,  541  ;  and  also  the 

above  abstract.—  I).  B. 

Frexch  Patents. 

Carlonising  Wood  ;   Apparatus  for .     Xlourlot. 

Fr.  Pat.  318,655,  Feb.  13,  1902. 

The  wood  is  introduced  into  a  retort,  to  which  heat  is  applied 
for  12  hours,  the  distillation  products  being  conducted 
1  through  a  pipe  to  a  condenser  for  subsequent  collection  and 
treatment ;  and  the  gas  may  be  delivered  through  a  pipe 
into  the  fire-box  and  employed  for  heating  the  retort.  Tlie 
novelty  of  the  sy>tem  rests  on  the  fact  that  the  heat  is  to 
be  so  gradually  raised  that,  before  destructive  disiillatiou 
commencis,  essential  oils,  &.C.,  natural  to  the  wood,  may  be 
recovered. — C.  S. 

IV^.-COLOURING  MATTERS  AND 
DYESTUPFS. 

\  .3.4. 5-Xylidine   Su/phonic    Acid.     A.   Jungbahn. 
Be'r.,  1902.  35,  [17],  3747—3767. 

The  author  obtains  this  acid  bj-  heating  121  grms.  •jf 
o-m-xylidine  and  106  grms.  of  concentrated  sulphuri<'  acid 
in  vncuo,  or  in  a  current  of  air  or  indifferent  gas  for  about 


f 
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three  bours.  The  melt  is  dissolved  in  dilute  soda  lye,  the 
I'xccss  of  xyliiliue  blown  off  with  steam,  the  residue  filtered 
and  allowed  to  crystallise,  giving  151  grms.  of  thr  sodiam  salt. 
The  amount  of  G-siilphonic  acid  formed  simultiuieously  does 
not  exceed  5  per  cent.  The  aci<I  can  also  bo  obtained  by 
heating  the  neutral  sulphate  with  an  excess  of  xylidine  and 
slowly  distillinj;-  off  the  latter,  leaving  the  xylidine  salt 
of  the  new  sulphonie  acid.  The  acid  separates  from  hot 
water  in  white  flat  quadratic  rods  or  plates.  It  is  insoluble 
in  .alcohol,  ether,  benzene,  .and  petroleum  spirit,  whilst  one 
part  is  soluble  in  250  parts  of  water  at  0°  C,  and  iu  about 
28' 5  parts  at  100°  C,  the  corresponding  figures  for  the 
6-sulphonic  acid  being  362-3  and  136-3.  Tlie  potassium, 
sodium,  and  lead  salts  are  anhydrous.  The  diazo  compound 
is  less  soluble  than  that  of  the  6-acid,  .and  when  heated 
with  alcohol  to  1'25^  C.  in  a  sealed  tube,  it  yields  4.1.3.5- 
etbo.tyxylene  sulphonie  acid.  It  also  i»ives,  with  hydrobromic 
acid,  4. 1 .3. 5-bromoxyIene  sulphonie  .acid,  from  which  the 
sulphochloride,  amide,  and  anilide  were  prepared.  The 
bromoxyleue  sulphonamide  was  treated  w-ith  sodium 
.'tmalgam,  and  gave  1 .3..5yyleue  sulphonamide,  melting 
at  135-5°  C.  A  further  proof  of  the  constitution  of  the 
1.3.4.5-xjlidine  sulphonie  acid  was  afforded  by  an 
investigation  of  the  nitration  product.  This  substauce 
6.1 .3  .4.5-nitroxylidine  sulphonie  acid,  crystallises  iu  white 
needles.  The  sulphonie  acid  group  is  readily  removed  by 
heating  with  hydrochloric  aeid  to  100°  C,  yielding  orange- 
red  needles  of  6. 1.3.4-nitroxylidine.  The  nitrosulphonic 
acid  yields  4.6.1 .3.5-diazonitroxylene  sulphonie  acid, 
which,  when  boiled  with  water,  forms  1 .3.4  .5-xylenol  sul- 
phonie acid.  The  so-called  a-sulphonic  acid  of  1 .3.4-xylenol 
obtained  by  Jacobsen  (Annalen,  195,  2S3)  is  identical 
with  the  5-sulphonic  acid  described.  Heduction  of  the 
nitro  compound  yields  4.6.1 .3.5-diaminoxyleiie  sulphonie 
acid.  The  .author  has  also  combined  diazotised  1.3.4.5- 
xylidiue  sulphonie  acid  wirh  ;8-uaphthol  and  resorcinol,  and 
the  diazotised  nitro  compound  with  /3-naphthol.  The 
products  dye  wool  yellow  and  orange  shades. — T.  A.  L. 

Nitrosomethyldipheiu/lamine  (ind  i7.<  DerioatiLvs.  Grimaux 
and  Cloez.  Bull.  Soc.  Ind.  Mulhouss,  Proces-verbaux, 
1902,  209. 

Thk  mononitroso-derivative  of  methyldiphenylainine  yields 
an  Indamine,  and  also  furnishes  Oxazines  with  j8-naphthoI 
-and  gallic  acid,  Eurhodines  with  m-diamines,  and  a  red 
dyestuff  with  resorcinol.  A  brilliant  bluish-green  dyestuff 
for  silk  and  for  tannin  mordant  results  from  the  condensa- 
tion of  this  nitroso-compound  with  diethyl  7n-aininopheuol 
hydrochloride. —  G.  T.  M. 

p-Dimeihylaminohen:nl(leliyde.     F.  Sachs  and  W.  Lewin. 
Ber.,  1902,  35,  [17],  3569—3578. 

According  to  Ger.  Pat.  103,578,  p-dimethylaminobeuz- 
aldehyde  is  obtained  by  reacting  with  formaldehyde  on  a 
mixture  of  dimethylaniline  and  an  aromatic  hydroxylamine. 
The  benzylidene  compound  first  formed  loses  water,  aud 
the  anhydro  derivative,  on  treating  with  acids,  yields  the 
aldehyde.  The  authors  have  prepared  a  number  of  deriva- 
tives from  this  substance.  Bj-  treatment  with  anhydrous 
hydrocyanic  acid,  it  yields  the  cyanhydrin — 

(CH3)jNC6HjCH(OH)CN, 

from  which  the  amine  (CIl3)2NCoH4CH(UH)CONH2  is 
obtained  by  the  action  of  concentrated  sulphuric  aeid. 
The  cyanh3'drin  condenses  with  aniline,  yielding  a-eyano- 
p-dimethylaminobenzylaniline — 

(CH3)2NC6H4CH(CN)NRCcH5, 

which,  on  oxidation  with  permanganate,  yields  phenyl-;u- 
cyanazomethin-4'-dimethylanunophenyl — 

(Gn3).,NC6E4C(C]sr) :  n.CsHj. 

The  product  crystallises  from  petroleum  spirit  in  oraage- 
3-ellow  prisms  melting  at  121"  C.,  and  its  solution  in  acetic 
acid  dyes  wool  greenish-yellow  shades.  A  similar  dyestuff 
is  obtained  from  the  aldehyde  and  aniline,  and  correspond- 
ing compounds  have  also  been  obtained  from  p-toluidine, 
0-   and  ;)-anisidine,  .and  p-phenetidine.     The  [condensation 


of  the  cyanhydrin  with  methylauiline  takes  place  less  readily 
than  with  aniline.     The  product — 

CCH3)2NCsH4CH(CN)N(CH3)CoH5, 

on  condensiition  with  benzaldehyde  by  means  of  zinc  chloride, 
yields  an  intense  emerald  green  triphenylmethane  dyestuff, 
whilst,  on  warming  with  concentrated  sulphuric  acid,  it  is 
converted  into  the  corresponding  amino  compound.  Di- 
methylaminobenzaldehyde  condenses  with  acetone,  yielding 
;)-dimethylaminobenzaIacetone  and  tetramethyl-p-diamino- 
dibenzalacetone.  Both  these  products  in  acetic  acid  solu. 
tion  dye  wool,  the  former  lemon-yellow  and  the  latter 
orange-red.  Equimolecular  proportions  of  dimethylamino- 
benzaldehyde  and  acetophenoue  give  a  yellow  condensation 
product  melting  at  114°  C.,  which  dyes  wool  from  acid 
baths  deep  orange-yellow  shades.  Further  condensation 
products  have  been  obt.aiued  from  nitrobenzylcyaniue, 
barbituric  acid,  and  malononitrile,  and  also  from  7H-nitro-p- 
dimethylaminobenzaldehyde  and  acetophenoue.  Most  of 
these  are  dyestnffs  giving  yellow,  orange,  or  salmon  shades 
on  wool  and  silk,  but  are  not  sufficiently  soluble  to  be  of 
technical  value. — T.  A.  L. 

b-Nitro-S-melkoxyquinnliitc  and  its  Derivatives.  G.  Freyss 
and  A.  Paira.  Bull.  Soc.  Ind.  de  Mulhousc,  1902  [July], 
239—244. 
Thk  product  analgine,  5-acetamino-8-ethoxyquino]ine,  is 
prejiared  from  8-hvdroxyqiiiDoline  by  successive  ethyla- 
tion,  uitrjition,  reduction,  and  acetylation.  The  correspond- 
ing methyl  derivative  has  been  obtained  in  a  similar 
manner.  Starting  from  m-nitro-o-anisidine,  melting  at 
117°  C,  the  authors  have,  by  careful  manipulation, 
obtained  one  of  the  intermediate  products,  5-nitro-8- 
methoxyquinoliue,  which,  by  reduction  and  elimination  of 
the  amino  group,  yields  S.metho.xyquiuoline.  The  sub- 
stance melts  at  46-5°  0.  aud  boils  at  28-2°  C.  under  742  mm. 
pressure,  these  figures  being  different  from  those  hitherto 
given,  whilst  the  product  obtained  by  Skraup's  synthesis 
from  o-nitranisol  exhibits  the  same  properties  as  the 
authors'  product.  5-Nitro-8-methoxyquinoline,  obtained 
by  heating  together  m-iiitro-o-anisidine,  glj'oeriu,  sulphuric 
acid  and  arsenic  acid  to  a  temperature  not  exceeding 
122°  C,  is  a  crystalline  substance  melting  at  151°  C.  On 
reduction  it  gives  a  50  per  cent,  yield  of  the  amino  com- 
pound. This  product  is  crystalline,  gives  colourless  salts 
with  mineral  acids,  is  readily  diazotisable,  and  then  combines 
with  /3-naphthol,  yiekhng  a  garnet-red.  The  acetyl  deriva- 
tive melts  at  179°  C,  but  has  no  particular  physiological 
action. — T.  A.  L. 

Nitroheiizyl   Chlorides,   Conde7isation  of  the ,  with  the 

Naphthylainiiies.      G.    Darier    .and    E.    Mannassewitch. 

Bull.  .Soc.  Chira.,  1902,  27,  [20—21],  1055—1066. 
TiiE  six  isomeric  nitrobenzylnaphthylamines  are  prepared 
by  treating  an  alcoholic  solution  of  the  naphthylamine  with 
the  appropriate   nitrobenzyl  chloride,  the  former  reagent 
being  in  excess  : — 

o  -Nitrobenzyl  -  a  -  naphthylamine  crystallises  in  prismatic 
needles  and  melts  at  97° ;  its  acetyl  derivative  at  129°  0. 

o-Nitrobenzyl-P-naphthylamine  separates  in  orange  leaflets 
melting  at  162°  C. :  its  acetyl  derivative  at  117° — 118°. 

p-Nitrobenzyl-a-naphthylumine  is  an  orange-yellow  sub- 
stance melting  at  126° — 127°;  the  corresponding  /3-isomeride 
separates  either  in  red  pyramidal  crystals  or  in  yellow 
leaflets.  Both  forms  melt  at  121-5°;  the  acc^y/ derivative  of 
the  former  base  melts  at  11'2° — 113°.  The  nitro-bases  yield 
on  reduction  a  series  of  diamines  containing  one  unsubstituted 
amino  group.  Accordingly,  these  derivatives  are  diazo- 
tisable  and  yield  azo-derivatives  with  salicylic,  naphthionie, 
a-naphthol-4-sulphonic,  ^-naphthylamine  -  3.6-disulphonic, 
and  (3  -  naphthol  -  3 : 6  -  disulphonic  acids,  and  with  the 
naphthols.  These  red,  yellow,  and  reddish-violet  dyestuffs 
are  only  slightly  sensitive  to  acids  or  alkalis,  and  those 
which  are  soluble  in  water  can  be  dyed  on  wool  in  acid  baths. 
The  shades  thus  produced  are,  however,  lacking  in  brilliancy. 
o-Aminobenzyt-0-naphthylaniine  is  a  solid  melting  at 
110° — 111°,  the  two  p-aminobeHzylnaphthylamines  are  oily 
compounds ;  these  three  diamines  yield  crystalline  hydro- 
chlorides and  triacetyl  derivatives . — G.  T.  M. 
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Dyesttiffs  derived  from  Xaphthyldiphemjl-,  Dinaphthyl- 
phenyl-,  and  Trinaphthyl-methane,  E.  Xoelting.  Bull. 
Soc.  Ind.  de  .\[ulhouse,  1902  [July],  219—235. 

Although,  since  the  discovery  of  Victoria  Blue  in  1884,  a 
numbtT  of  naphthyldipheuylmethane  derivatives  have  been 
obtained,  hitherto  no  derivatives  of  dinaphthylphenyl-  or  of 
trLDaphthyl-methane  have  been  described.  The  two  general 
methods  employed  have  been  the  condensation  of  tetra- 
methyldiaminobenzophenone  with  secondary  and  tertiary 
naphthylamines  by  means  of  pliosphorus  oxychloride, 
or  else  by  condensing  tetramethyldiaminodiphenylcarbinol 
with  naphthylaiuiue,  its  alkjl  and  alphyl  derivatives,  and 
oxidising  the  leuco  base  formed.  In  order  to  obtain  di- 
naphthylphenyl- and  trinaphthyl-methane  derivatives,  it  was 
necessary  to  start  from  ketones  containing  naphthylphenyl 
and  dinaphthyl  radicles.  These  were  obtained  by  condensing 
the  anilide  of  Ger.  Pat.  44,077  with  alkyl-  and  alphyl- 
naphthylamines  and  decomposing  the  auramine  com- 
pounds 60  formed.  The  author  in  this  manner  has  obtained 
trimethyldianiinophenylnaphthylketone  melting  at  212°  C., 
dimethyleihyldiaminophenyluaphthylketone  melting  at  162' 
C,  dimethylphenyldiaminophenylDaphthylketone  melting  at 
202°  C,  and  dimethyltolyldiaminophenylnaphthylketone 
melting  at  221°  C,  as  well  as  the  corresponding  compounds 
containing  two  ethyl  radicles  in  the  amino  groups  attached  to 
the  benzene  nucleus.  Certain  dinaphthylphenjl  derivatives 
were  also  obtained  by  condensing  dimethj  l-^jaminobenzalde- 
hyde  with  alkyinaphtbylamines  and  subsequent  oxidation. 
The  dinaphthylketones  necessary  for  synthesising  the  iri- 
naphthyl  derivatives  were  obtained  by  reacting  with  carbon 
tetrachloride  on  alkyluaphthylamines  in  presence  of  alumi- 
nium chloride.  A  table  of  the  various  compounds  obtained 
is  given,  and  the  following  conclusions  are  arrived  at : — In 
their  properties  and  reactions  the  new  dyestufFs  show  a  great 
analogy  to  the  triphenylmethane  derivatives,  but  give  blue 
instead  of  violet  shades.  Thus  the  penta  and  hexamethylated 
rosaniliues  are  violet,  whilst  the  alkylated  uaphthorosanilines 
are  blue.  This  is  evidently  due  to  the  presence  of  the 
naphlhyl  nucleus,  which  may  be  considered  as  a  phenyl 
substituted  in  the  o-  and  m-positione  relative  to  the  central 
carbon,  and,  as  the  author  has  shown  in  the  case  of 
Hexamethyl  Violet,  the  introduction  of  a  group  in  a  single 
ortho  position  changes  the  shade  tn  blue.  A  further 
difference  is,  that  the  naphthyl  dyestuffs  are  much  less 
soluble  than  the  coirespondmg  phenyl  derivatives. — T.  A.  L. 

Iiidogenides    with     Tinctorial    Properties ;    Some    . 

E.  Noelting.    Bull.  Soc.  Ind.  de  Mulhouse,  1902  [July], 
236—238. 

It  has  been  shown  by  Baeyer  that  the  indogenides  obtained 
by  reacting  with  aromatic  aldehydes  on  indoxj-l  or  indoxylic 
acid  are  red  substances.  It  appeared  probable  that  the 
introduction  of  suxochromic  groups  would  yield  true 
dyestuffs.  This  is  the  case,  and  the  products  found  are 
analogous  to  those  obtained  from  indandion  (diketohydrin- 
dene),  although  in  general  not  so  full  or  bright.  The  author 
has  condensed  indoxylic  acid  in  alcoholic  solution  with 
protocatechuic  aldehyde,  piperonal,  p-aminobenzaldehyde 
and  its  dimethyl  derivative  in  molecular  proportions.  The 
dyestufffrom  the  first-mentioued  product  gives  brownish- 
red  shades  on  an  aluin  mordant,  and  a  dull  )  ellowish-browu 
on  unmordanted  silk,  whilst  those  from  the  two  latter,  dye 
reddish  shades  on  silk  and  tannined  cotton. — T.  A.  L. 

Phthalic  Green.    A.  Haller  and  A.  Guyot.     Bull.  Soc. 
Ind.  de  Mulhouse,  1902  [July],  268—279. 

By  the  action  of  phthalyldichloride  on  dimethylaniline, 
O.  Fischer  (Annalen,  206,  112)  obtained  a  very  small 
}-ield  of  a  product  he  termed  Phthalic  Green,  which  he 
considered  as  the  phenyloxanthranol  corresponding  to  the 
dimethylaniline  phthalem.  This,  however,  does  not  accord 
with  the  reactions  of  the  substance,  and  the  authors, 
on  further  examining  it,  find  that  its  origin  is  due  to 
the  presence  of  unsymmetrical  phthalyl  tetrachloride, 
ClaC.CeHj.COCl.  They  have  obtained  the  djestuff  with 
a  yield  of  6C—  95  per  cent,  by  condensing  this  product  with 
dimethylaniline  in  presence  of  aluminium  chloride.  They 
have  also  obtained  it  in  almost  theoretical  yield  by  con- 
densing equimoleenlar  proportions  of  dimethylaniline  and 


tetramethyldiaminophenyloxanthranol  with  tri-  or  oxy- 
chloride of  phosphorus.  The  substance  in  the  form  of  base 
is  represented  by  the  constitutional  formula — 

OH       /\_/  ^'(^"3)- 
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The  two  hydroxyls  are  not  equivalent,  and  the  authora 
assume  that  in  the  form  of  its  salts  the  upper  hydroxyl  is- 
replaced  by  the  salt-forming  radicle,  since  it  is  known  that 
all  the  amino  dj-estuffs  of  triphenylmethane  contain  at 
least  two  amino  groups  para  to  the  methane  carbon.  The 
base,  C35H35X3O;,  forms  white  needles  melting  at  150°  C, 
the  leuco  base  having  the  formula  C32H35X3O.  On  heating 
the  dyestuff  or  the  base  in  alcoholic  solution  with  hydroxyl- 
amine  or  phenylhydrazine  hydrochloride  and  an  equivalent 
quantity  of  sodium  acetate,  equimolecular  proportions  of 
the  base  and  amine  condense,  giving  products  melting 
respectively  at  24o'  C.  and  288=  C— T.  A.  L. 

Amino-orcinol ;  Oxidation  Products  of .      F.  Henrieh 

and    W.   Meyer.      Zeits.    f.    Farben-   u.  Textil-Chem., 
1902,  1,  [22],  595—599. 

A  SOLDTIOK  of  4-amino-3.5-orcinol  in  caustic  .soda  readily 
undergoes  aerial  oxidation,  the  mixture  removing  oxygen 
from  the  atmosphere  as  completely  as  an  alkali  pyrogallate. 
During  this  operation  one  molecular  proportion  of  ammonia 
is  eliminated  from  two  molecular  proportions  of  the  amino- 
phenol.  The  proportion  of  caustic  soda  has  a  notable 
influence  on  the  nature  of  the  product,  and,  with  2  or 
3  mols.  of  the  alkali,  a  mixture  of  two  dyestuffs  is  obtiiined  ; 
one  compound,  which  is  soluble  in  alcohol,  resembling 
orcem,  whilst  the  other,  which  is  insoluble  in  this  medium, 
has  properties  similar  to  those  of  litmus.  An  amorphous 
browni.sh- yellow  substance  is  also  produced  in  small 
quantity,  and  can  be  separated  from  the  other  products 
by  its  solubility  in  ether.  Although  the  constitution  of 
these  oxidation  products  is  still  a  matter  of  uncertainty, 
their  behaviour  supports  the  hypothesis  that  they  are 
phenoxazine  derivatives.  This  supposition  is  in  accordance 
with  the  views  recently  expressed  by  Liebermann  and 
Wiedermaun  with  reference  to  the  dyestuffs  of  the  asculetin 
series  (this  Journal,  19C1,  1104).— G.  T.  M. 

Litmus,  and  its  Similarity  to  the  fnsoluble  Oxidation  Pro- 
duct of  Amino-orcinol.  F.  Henrieh  and  W.  Meyer. 
Zeits.  f.  Farben-  u.  Textil-Chem.,  1902,  1,  [22],  599— 
601.     ^Compare  preceding  abstract.) 

Thb  less  soluble  dyestuff  obtained  from  4-amino-3.5- 
orcinol  closely  resembles  litmus ;  the  spectra  and  the 
alternate  colour  changes  produced  by  acids  and  alkalis 
being  almost  identical.  The  two  compounds  have  approxi- 
mately the  same  percentage  composition,  and  both  evolve 
ammouia  on  heating  with  concentrated  solutions  of  the 
caustic  alkalis.  Their  acetyl  derivatives  are  both  browmsh- 
red  substances,  insoluble  in  cold  alkaline  solutions,  and 
their  benzoyl  derivatives  are  also  very  similar  in  appearance 
and  properties. — G.  T.  M. 

Luteolin  and  Apigenin.     A.  G.  Perkin.     Proc.  Chem.  Soc, 
18,  [255],  180. 

KiLiANi  and  Mayer  (this  Journal,  1901,  1202)  ha 
recently  asserted  that  the  author's  tetrabenzoyl-luteolin 
(Trans.  Chem.  Soc,  1896,  69,  209)  is  in  reality  a 
tribenzoyl  derivative.  A  re-examination  of  the  original 
preparation  shows  that  the  statement  of  Kiliani  and  Mayi 
is  incorrect,  and  that  the  substance  is,  without  doubt, 
tetrabenzoyl  luteolin.  Further  experiments  with  reference 
to  the  tinctorial  properties  of  apigenin  and  chrysin 
confirm  the  previous  results  of  the  author  (Trans.  Chem. 
Soc,  1897,  71,  806). 
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Di-indigotin.  J.  Moir.  Proc.  Chem.  Soc,  18  [255],  194. 
The  author's  object  was  to  prepare  the  diphenyl  analogue 
of  iiidigotin,  in  order  to  ascertaiu  what  influence  "the 
doubling  of  the  molecule  would  have  on  the  colour,  since 
this  e.'cercisfs  a  marked  influence  in  the  case  of  the  benzi- 
dine dyestuffs,  as  compared  with  ordinary  azo  dyestuffs 
derived  from  aniline.  Althoujfh  successful  in  preparing  the 
new  substance,  the  yield  was  so  poor  and  its  properties  so 
troublesome  to  investigate,  that  ouly  a  meagre  description  is 
possible. 

The  method  consisted  in  applying  the  synthesis  of  indigo 
employed  by  F.  Baeyer  and  Co.  to  benzidiuedicarboxyfic 
acid  instead  of  to  anthranilie  acid. 

English  Patents. 
Indoxyl  [Indiijo  Dyestuffs]  from  Methylanthranilic  Acid, 

or  certain    Derivatives   thereof ;  Manufacture  of  . 

O.   Imray.      From     The     F.irbwerke    vormals    Meister, 

Lucius  und   Briining,  Hochst  a/JIain.     Eng.  Pat.  26,060, 

Dec.  20,  1901. 
See  Fr.  Pat.  317,081 ;  this  Journal,  1902,  967.— T.  A.  L. 

Dyestuffs  [Azo]  ;  Improved .    K.  B.  Hansford.    From 

L.  Cassella  and  Co.,  Fraukfort-on-Main.  Eng.  Pat. 
25,780,  Dec.  17,  1901. 

See  Fr.  Pat.  316,762;  this  Journal,  1902,  850.— T.  A.  L. 

Dyestuffs  \_Azo']  ;  Manufacture  of .     R.   B.  Ransford. 

From   L.   Cassella   and   Co.,  Frankfort-on-Main.     Eno- 

Pat.  25.781,  Dec.  17,  1901. 
See  Fr.  Pat.  3.16,720;  this  Journal,  1902,  856.— T.  A.  L. 

Dyestuffs  \_Azo'\  ;  Manufacture  of .     R.  H.  Ransford. 

From  L.  Cassella  and  Co.,  Frankfort-on-Main.  Eng 
Pat.  26,147,  Dec.  21,  1901. 

The  diazo  compounds  of  o-aminophenol  or  of  2.3-amino- 
naphthol,  or  their  derivatives,  are  combined  with  1.1'.4- 
diaminonaphthalene  sulphonic  acid.  The  products  so 
obtained  are  treated  with  nitrous  acid,  aud  then  contain 
an  azimino  group.  The  dyestuffs  give  claret  to  violet 
shades  on  wool  from  an  acid  bath,  which,  by  subsequent 
treatment  with  potassium  bichromate,  become  green  to 
greenish  black,  fast  to  washing,  milling,  and  light.  — T.  A.  L. 

Black    Sulphur  Dyes  for    Cotton    [Sulphide    Dyestuffs]  ; 

Manufacture  of .    H.  H.  Lake.    From  Chem.  Works, 

formerly  Sandoz,  Basle.     Eng.  Pat.  26,465,  Dec.  27,  1901. 

A  BLACK  sulphide  dyestnff  separating  directly  in  a  crystalline 
form  is  obtained  from  1 .3.4-dinitrophenol,  or  the  cor- 
responding nitruamino-  or  diamino-pheuol,  by  the  action  cf 
an  aqueous  solution  of  an  alkali  "  hyposulphite  "  (.thiosul- 
phate)  under  pressure  at  a  temperature  of  150^ — 170°  C. 
The  product  is  insoluble  in  water,  dilute  acids,  alkali  car- 
bonates, alcohol,  benzene,  aniline,  and  strong  sulphuric  acid, 
but  dissolves  in  soda  lye  and  alkali  sulphides.  It  dyes 
cotton  from  a  bath  containing  sodium  sulphide  and  salt, 
deep  black  shades,  fast  to  washing,  alkalis,  acids,  and  light. 

— T.  A.  L. 
Colouring   Matters   [Sulphide   Dyestuffs]  ;    Production  of 

Intermediate  Products  and  .       Read   Holliday   and 

Sons,  Ltd.,  and  others,  Huddersfield.  Eng.  Pat.  26,520, 
Dec.  28,  1901. 

AiMixo-naphtbol  sulphonic  acid  G,  or  amino-naphthol 
disulphonic  acid  H,  is  condensed  with  1 .2.4 -chloro- 
dinitrobenzene  in  presence  of  sodium  acetate.  The  result- 
ing compound,  which  in  the  former  case  is  an  orange 
powder,  gives,  on  heating  with  sulphur  and  sodium  sulphide 
to  150° — 250°  C.,  a  product  dyeing  black  shades  on 
vegetable  fibres. — T.  A.  L. 

French  Patents. 
Blue  Dyestuffs  containing  Sulphur  [Sulphide  Dyestuffs]  ; 
Manufacture  of  Sulphonic  Acids  of  Alkyl  Derivatives  of 

p-amino-p-hydroxydialphylamincs  and  of -.     Fabrique 

ci-devant  J.  R.  Geiay.     Supplement,  dated  Feb.  20,  1902, 
to  Fr.  Pat.  310,809,  May  13,  1901. 
The  blue  sulphide  dyestulf  described  in  example  II.  of  the 
chief  patent,  a  derivative  of  dimethyl-j;i-amino-/)-hydroxy- 


diphenylamine  sulphonic  acid  obtained  from  the  corre- 
sponding indophenol  with  normal  sulphites,  can  readily  be 
converted  into  a  compound  easily  soluble  in  water  by  treat- 
ing it  with  sulphites  or  bisulphites.  The  new  product  dyes 
wool  from  an  acid  bath  greenish-grey  shades,  which,  on 
subsequent  treatment  with  oxidising  agents,  become  fast 
greenish-blue. — T.  A.  L. 

Mono-azo  Dyestuff ;  Manufacture  of  Orange  Lakes  frotn  a 
New .  Badische  Anilin  und  Soda  Fabrik.  Supple- 
ment, dated  Feb.  27,  1902,  to  Fr.  Pat.  315,573,  Xov.  2 
1901. 

The  diazo  compound  employed  in  the  chief  patent  (this 
Journal,  1902,  544)  may  be  replaced,  according  to  the 
present  specification,  by  that  from  4-chloraniline  5-  or  6- 
sulphonic  acid,  or  from  the  mixed  product  obtained  by 
sulphouating  p-chloraniline  (Aunalen,  265,  93).  The  diazo 
compound  is  combined  with  /3-naphthol,  and  gives  a  bright 
barium  lake,  fast  to  light. — T.  A.  L. 

Red    Dyestuffs    [Azo    Dyestuffs]    Manufacture   of  . 

Badische   Anilin   und   Soda   Fabrik.     Fr.    Pat.   318,567, 
Feb.  10,  1902. 

Tetrazo-dipdenvl  or  ditolyl  is  combined  with  the  neutral 
sodium  salt  of  2.r.3'-naphthol  disiUphonic  acid,  and  sub- 
sequently with  sodium  p-cresolate.  The  mixed  disazo 
dyestuff  thus  formed,  gives  bright  red  shades  on  wool,  fast 
to  light  and  fulling.— T.  A.  L. 

Brown  Mordant  Dyestuffs  [Azo  Dyestuffs]  ;  Manufacture 

of .     Badische   Aniliu    und  Soda  Fabrik.     Fr.    Pat. 

318,919,  Feb.  21,  1902. 

The  products  are  mixed  disazo  dyestufi's  derived  from  in- 
phenylene  diamine,  combined  on  the  one  side  with  salicyHo 
acid,  aud  on  the  other  with  1.4-naphthol  sulphonic  acid, 
1 .3.3'-naphthnl  disulphonic  acid,  or  2.r.3'-aminonaphthol 
sulphonic  acid,  this  latter  being  combined  in  an  acid 
solution.  The  compound  7K-aminobenzene-azo-salicylicacid 
is  obtained  by  hydrolysing  the  acetyl  derivative,  or  by 
reducing  m-nitrobenzene-azo-salicylic  acid.  The  new  dye- 
stufts  give  brown  shades  on  mordanted  wool,  fast  to  falling 
and  light.— T.  A.  L. 

Anthracene  Dyestuffs;    Manufacture  of .      Badische 

Anilin  und  Soda  Fabrik.  Fr.  Pat.  319,018,  Feb.  24,  1902. 
The  dyestuff  Indanthtene,  of  Fr.  Pat.  309,503  (this  Journal, 
1902,  43),  is,  when  dyed,  not  fast  to  chlorine,  which  turns 
the  shade  greenish.  According  to  the  present  specification, 
if  Indanthrene  be  acted  on  by  halogens  or  substauces  which 
liberate  them,  the  resulting  products  dye  very  similar  shades 
to  Indanthrene,  but  are  fast  to  chlorine. — T.  A.  L. 

Anthraquinone  [Anthracene  Dyestuffs]  ;  New  Derivatives 

of .    F.  Bayer  and  Co.    Fr.  Pat.  3 18,496,  Feb.  7,  1902. 

The  two  sulphonic  acid  groups  in  2.6-authraquinoMe 
disulphonic  acid  are  replaced  successively  by  the  amino  group, 
when  heated  under  pressure  with  ammonia  to  a  high 
temperature.  The  2.6-amino-anthraquinone  sulphonic  acid 
so  obtained,  dyes  wool  bright  orange  shades,  whilst  the 
2.6-diamino-anthraquinone  crystallises  from  dilute  pyridine 
iu  brownish-red  prisms  melting  at  310° — 320°  C.  with 
blackening. — T.  A.  L. 

Indophenol  [Sulphide  Dyestuffs]  corresponding  to  p-oxy- 
phenyl-p-oxyxylylamine   and  a    Violet  Sulphur  Dyestuff 

derived  from  it ;    Manufacture   of    an    .      Manuf. 

Lyon,  de  Mat.  Col.     Fr.  Pat.  318,577,  Feb.  10,  1902. 

By  oxidising  p-xylenol  (CHjiCH, :  OH  =  1  :  4  :  5)  and 
p-aminopheuol  with  sodium  hypochlorite  in  alkaline  solution, 
an  indophenol  is  obtained  which  separates  from  dilute 
alcohol  in  red  crystals  melting  at  154°  C.  Iu  place  of 
/)-aminophenol,  its  sulphonic  or  carboxylic  acid  may  be 
employed.  For  the  production  of  a  dyestuff,  the  indophenol 
is  boiled  for  12 — 16  hours  with  a  concentrated  solution  of 
sodium  sulphide  and  sulphur,  at  about  120°  C.  On  cooling, 
small  brownish  crystals,  with  a  metallic  reflex  separate. 
The  product  dissolves  to  a  violet  solution  in  water,  aud  gives 
dark  violet  shades  on  unmordanted  cotton  from  a  bath 
containing  sodium  sulphide. — T.  A.  L. 
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Dijeshiffs  [Oxazine  Di/estuffs]  ;  Manufacture  of  New  ■ 
Hoc.  Auon.,  formerly  L.  Duraud,  Hiigueiiin  et  Cie. 
Pat.  318,739,  Feb.  15,  1902. 
The  new  dycsmffs  are  derivatives  of  gallocyaniaes  obtained 
by  condensing  nitroso-diphenylamine  hydrocliloi  ide  with 
gallic  acid  and  its  derivatives,  such  as  gallaiuic  acid,  gallic 
ethers,  gallanilide,  &c.,  or  sulphonated  gallocyanines 
obtained  by  sulphonating  the  gallocyanines  derived  from 
nitroso-diphenylamiue,  or  by  condensing  a  nitroso- 
alkylbenzylauiline  sulphoiiic  acid  with  gallic  acid  or  its 
derivatives.  Three  methods  are  employed.  The  gallo- 
cyanines are  treated  with  a  reducing  agent  (zinc  dust  and  an 
acid),  or  with  sulphurous  acid,  a  sulphite  or  a  bisulphite,  or 
else  they  are  condensed  with  a  phenol  such  as  resorcinol. 
The  products  give  violet  to  blue  shades  on  chrome 
mordanted  fibres. — T.  A.  L. 

Azo  Dyestuffs,  and  Intermediate  Compound."  for  the  Pro- 
duction thereof;     Manufacture    of    .       Act.-Ges.    f. 

Anilinfabr.     Fr.  Pat.  318,806,  Feb.  18,  1902. 

Valuable  azo  dyestuffs  are  obtained  by  combining 
diazotised  nitro-o-aminophenol  or  its  derivatives  with 
^-substituted  compounds  of  aromatic  ;«-amino  alphyl- 
sulphamines  of  the  general  formula — 

X 

/\ 

•    I        I 

HNSOaAlphyl, 

where  X  is  any  substituting  group,  K  and  R'  represent  hydro- 
gen or  alkyl  radicles.  These  compounds  are  formed  by 
condensing  an  aromatic  sulphonic  chloride  with  a  m-iiitro- 
derivative  of  a  p-substituted  aromatic  amine  ;  e.g.,  onitro- 
/)-toluidine,  the  condensation  product  being  subsequently 
reduced.  For  example,  o-nitro-p-toluidine  is  condensed  with 
p-tolueue  sulphonic  chloride  in  an  aqueous  solution  of  sodium 
carbonate.  The  resulting  compound  melts  at  164"  C.  It  is 
readily  converted  by  zinc  and  hydrochloric  acid  into  the  cor- 
responding amino  compound,  which  melts  at  160'  C.  When 
combined  with  the  diazcf  compound  of  picramic  acid,  it 
yields  a  deep  red  dj-estuif  for  wool.  The  shade,  by  a 
subsequent  treatment  with  a  chromium  salt,  becomes  more 
bluish  and  faster  to  soap,  fulling,  and  the  action  of  light  and 
sulphurous  acid.-  T.  A.  L. 

Tinctorial  and    Tannin  E.rtracts;  Preparation,  Purifica- 
tion, and   Presercatioti  of  .     Peyrusson.     Fr.  Pat. 

318,523,  Feb.  8,  1902. 

See  under  XIV.,  page  1462. 

Aromatic  liadiclcs  in  Fatty  Amines  ;  Substitution  of . 

Badische    Anilin   and   Soda  Fabrik.     Fr.   Pat.  318,920, 

Feb.  21,  1902. 
Br  the  action  of  primary  or  secondary  aromatic  amines 
on  a-amino-nitriles  of  the  fatty  series,  substitution  of  the 
aromatic  radicle  in  the  amino  group  of  the  latter  takes 
place.  For  example,  on  heating  together  amino-acetouitrile 
hydrochloride  and  ethylanilioe  in  dilute  alcoholic  solution, 
there  results  a  brownish  oil,  ethylanilino-acetonitrilc — 

C,H5(aHs)N.CH„CN, 

which,  on  treating  with  concentrated  sulphuric  acid,  yields 
a  new  amide,  melting  at  110°  C.  and  having  the  formula 
CsH5(C2H5)N.CH2CONH2.— T.  A.  L. 


V.-PEEPARINa,  BLEACHING,  DYEING, 

PEINTING.   AND   FINISHING   TEXTILES, 

TARNS,  AND  FIBRES. 

Silk,    Artificial;    Properties    of    .      J.    Westergren. 

Tekuisk  Tidskrift,  Stockholm,  Nov.  23,  1901,   109—113. 
Proc.  Inst.  Civil  Eng.,  1902,149,  [3],  59. 

Natural  silk  is  doubly  refracting.     In  the  case  of  arti- 
ficial  silk,   this   property  depends   upon  the  raw  material 


used ;  gelatin  silk  does  not  possess  it.  In  connection 
with  the  double  refraction  of  artificial  silk,  the  varying 
transverse  sections  of  the  threads  give  rise  to  differences 
of  colour  and  shade,  by  which  the  several  kinds  can  be 
distinguished.  With  regard  to  their  chemical  properties 
and  appearance  under  the  microscope,  the  various  kinds 
of  artificial  silk  are  very  similar,  with  the  exception  of 
gelatin  silk.  Air-dried  artificial  silk,  when  further  dried 
at  llO'C,  loses  9-2 — 14  per  cent,  of  its  weight;  with 
Italian  raw  silk  the  loss  is  8'3  percent.  The  strength  is 
not  impaired  by  this  treatment,  and  if  the  dried  silk  be 
exposed  to  a  damp  atmosphere,  itab.sorbs  moisture  in  direct 
proportion  to  the  amount, it  cautnined  in  the  air-dried  con- 
dition. Matural  silk,  wheu  burned,  leaves  a  vitreous  cinder, 
which  requires  protrsicted  heating  to  reduce  it  to  a  white  ash. 
Chardonnet  and  Lehner  silk  are  easily  burned  to  a  pure 
white  ash.  Pauly  silk  leaves  a  yellowish-brown  ash,  amount- 
ing to  less  than  0'  1  per  cent.,  and  containing  traces  of  iron. 
Other  artificial  silks  leave  more  ash — from  1-0  to  1-6  per 
cent.;  of  natural  silks,  Chinese  leaves  0-95  jier  cent.,  and 
tussur,  1  ■  65  per  cent.  These  two  natural  silks  contain 
16  — 17  per  cent,  of  nitrogen,  whilst  the  various  kinds  of 
artificial  silk  contain,  of  course,  only  small  quantities — as 
a  rule  less  than  0-2  per  cent.  (See  also  this  Journal,  1902, 
113.)— A.  S. 

Cotton    Padded      with     0-JVaphthol ;      Action    of     Heat, 

Moisture,  and  .SVeom  on .     A.  UlrichandC.  Benade, 

Zeits.  f.  Farben-  und  Textil-Chem.,  1902,  1,  [22],  601— 
Ci)2. 
Cotton  fabrics  padded  with  /8-naphthol.  when  exposed  for 
some  time  to  a  moist  atmosphere,  becnme  brown  and  yield 
dull  brownish-red  shades  on  developing  with  diazotised 
/)-nitraniline.  When  the  material  is  kept  in  a  desiccator, 
the  normal  shade  of  colour  is  (ibtained.  The  effect  of 
moisture  is  accentuated  at  higher  temperatures,  the  amount 
of  discoloration  varying  directly  with  the  temperature  and 
the  humidity. 

When  steam  is  passed  over  cotton  impregnated  with 
3-naphthol,  this  substance  is  removed  and  appears  in  the 
condensed  water,  but  if  the  steam  be  saturated  with 
3-naphthol  vapour,  a  good  result  is  obtained  on  tleveloping 
with  the  diazo- solution.  An  unpadded  cotton  fabric  when 
exposed  to  the  atmosphere  of  steam  and  ;3-n;iphthol, 
does  not,  however,  take  up  very  notable  quautities  of  the 
latter  unless  it  has  been  previously  prepared  with  oil  and 
caustic  soda  solution.     (Compare  this  Journal,  191)2,  1182.) 

— G.  T.  M. 

Lead  Chroinate  Dyeing ;  Disadvantages  of .     Leclerc 

de  Pulligny.     Bull.  8oc.  d'Eiicouragcment,  Oct.  31, 103, 
[4],  497—501. 

The  dyeing  of  cotton  fabrics  with  lead  chromate  frequently 
leads  to  cases  of  lead-poisoning  amongst  the  operatives, 
the  symptoms  being  sometimes  aggravated  owing  to  the 
specific  toxic  action  of  the  chromic  acid.  Unfortunately 
this  pigment  appears  to  be  more  suitable  than  the  yellow 
aniline  dyestuffs,  not  only  owing  to  its  greater  stability 
towards  light  and  moisture,  but  also  to  its  antiseptic 
properties,  the  dyed  fibres  being  thus  preserved  from  the 
attacks  of  insects.  Zinc  chromate,  which  has  a  lemon- 
yellow  colour  and  is  produced  on  the  fibre  by  successively 
treating  this  with  solutions  of  potassium  chromate  and 
zinc  sulphate,  also  possesses  these  germicidal  properties, 
and  is,  moreover,  innocuous  and  even  more  stable  than 
lead  chromate  itself.— G.  T.  M. 

WJtite  and  Coloured  Resists  under  Steam  Indigo.     Freer. 
Bull.  Soc.  Ind.  de  JIulhouse,  Proces-verbaux,  1902,  208. 

Cotton  is-printed  with  materials  which  on  steaming  yield 
an  insoluble  soap.  A  mixture  of  oil  with  the  acetates  of 
calcnim,  barium,  magnesium,  tin,  or  lead  may  be  employed 
for  this  purpose.  After  steaming,  the  cotton  is  dyed  in 
the  indigo  vat.  An  emulsion  of  wax  and  borax  forms  a 
suitable  resist,  and,  like  the  preceding  mixture,  it  can  be 
suitably  coloured  with  alizarine  steam  colours  or  with 
Persian  berries,  gum  tragacanth  being  employed  as  S 
thickening  material. — G.  T.  M. 
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Azo  Resists  under  a    Steuin   Indigo    Blue,     Colli.     Bull. 
Soc.  lud.  lie  Mulhonse,  Pioc^s-verbaux,  1902,  207. 

The  materlaU  are  padded  with  glucose,  6-napUthol,  soda, 
and  ammonium  ricinate,  and  then  printed  with  a  resi.st 
mixture  containing  precipitated  sulphur,  licjuid  gum,  alu- 
minium sulphate,  and  a  diazo  solution.  Finally  the  fabric 
is  over-printed  with  Indigo  blue  thickened  with  soda  and 
British  gum.  Diazo  solutions  of  m-nitrauiline,  p-toluidine, 
xylidine,  Azophor  Orange  M  N.  give  orange  shades,  whilst 
red  resists  are  produced  from  diazotised  o-anisidine,  m- 
;iraino-/)-ethoxjtoluene,  cumidine,  /3-naphtliylamine,  Azo- 
phor ]'ink  A.  Brown  tints  are  obtained  from  the  tctrazo 
;alts  of  tolidine  and  benzidine. — G.  T.  M. 

While  and  Culnured  Visiharges  on  Aniline  Black,  Marine 
Blue,  and  Wool  Bordeaux.  .laquet.  Bull.  Soc.  Ind.  de 
Mulhouse,  I'roces-verbaux,  1902,  208. 

Wool  padded  with  a  mixture  containing  potassium  ferri- 
cyanide,  chlorate,  and  vanadate,  and  aniline  hydrochloride, 
i,-<  dried  and  printed  with  an  albumin  colour  mixture  con- 
taining zinc  white  and  sodium  acetate  and  thioiulphate, 
the  material  being  finally  steamed  and  washed.  The 
albumin  can  be  coloured  with  cadmium  sulphide,  Guignet's 
Green,  or  a  red  lake. 

Soluble  Blue  is  applied  to  the  wool  as  a  tragacauth  colour, 
containing  in  addition  Chromotrope,  potassium  chromate, 
soda  crystals,  sodium  chlorate,  and  glycerin.  A  white 
discbarge  on  this  ground  is  composed  of  gum,  zinc  white, 
stannous  oxide,  albumm,  and  glycerin.  Keddish  ground 
shades  are  produce!  bv  mixing  the  blue  with  Bordeaux  S. 

— G.  T.  M. 
Beserves   on    Prud'homnie's  Aniline    Black  by  Means   of 

Sodio-Stannnus    Citrate.     F.    Binder  and   J.    Frossard. 

Bull.  Soc.  Iud.de  Mulhouse,  1902  [July],  260—261. 

SoDio-sTANNOus  Citrate  is  obtained  by  heatiug  together 
equimolecular  proportions  of  stannous  oxide  and  crystallised 
citric  acid  on  the  water-bath,  and  adding  caustic  soda  until 
dissolved.  The  product  gives  a  grey  reserve,  and  on  adding 
an  iron  salt,  which  combines  with  the  prussiute  in  the  black, 
a  Prussian  blue  reserve  is  obtained.  This  can  be  shaded 
with  Eosin  to  produce  a  violet,  or  with  a  lead  salt,  which, 
ou  subsequent  chroming,  gives  an  olive. — T.  A.  L. 

Resists  under  Azo  Dyestuffs  developed  on  the  Fibre. 
C.  Schoen  and  E.  .Schweitzer.  Bull.  Soc.  Ind.  de  Mulhouse, 
1902  [July],  262—264. 

Based  upon  the  observation  that  ^-naphlhol  is  conveyed 
on  steaming  from  the  fabric  on  which  it  is  printed  to  one 
with  which  it  is  in  contact,  the  authors  have  devised  a 
method  for  obtaining  resists  under  azo  dyestuffs.  After 
printing  a  tannin  resist  on  the  fabric  treated  with  Turkey- 
red  oil,  it  is  steamed  for  one  hour  under  exposure  to  the 
vapour  of  ;3-uaphthol  resulting  from  the  decomposition  of 
>odium  j3-naphtholate  during  the  process.  The  fabric  is 
subsequently  passed  through  a  bath  of  diazotised  p- 
uitraniline,  washed,  treated  with  tartar  emetic,  and  soaped. 

— T.  A.  L. 
English  Patents. 

I  Sulphur  Colours ;  Diieing  and  Printing  with  .     B.  B. 

Kansford,  Upper  Norwood.  From  L.  Cassella  and  Co., 
Frankfort-ou-Main,  Germany.  Eng.  Pat.  24,697,  Dec.  4, 
1901. 

Ik  employing  either  sodium  sulphide  or  glucose  and  caustic 
^soda  in  the  dyeing  and  printing  ot  textile  fabrics  with  sulphur 
Idyestufls,  a  detrimental  action  is  exerted  on  the  animal 
I  fibres.  'Ibis  injurious  effect  is  avoided  by  using  a  mixture 
[of  crystaUised  sodium  sulphide,  glucose,  and  soda  in  a  bath 
^containing  excess  of  sodium  chloride.  The  presence  of 
be  mixture  of  sodium  sulphide  and  glucose  is  stated  to 
aterially  increase  the  affinity  between  the  fabric  and  the 
i^e,  animal  and  vegetable  fibres  becoming  dyed  with  equal  < 
cility.  Leather  also  may  be  dyed  by  a  mixture  of 
pmedial  Black  V.,  sodium  sulphide  crystals,  glucose,  and 
?iirkey-red  oil,  the  material  being  subsequently  either 
Idried  directly  or  first  treated  with  an  acid  solution  of 
itehromate.- G.  T.  M. 


Textile  and  other  Materials ;  Process  of  and  Apparatus 

for  Treating  with  Liquids,  and  subsequently  Drying 

the  same.  B.  Cohnen,  Grevenbroich,  Germany.  Eng. 
Pat.  7716,  April  2,  1902. 
The  apparatus  is  a  modified  hydro-extractor  containing  a 
central  liquid  chamber,  by  means  of  which  solutions  can 
be  circulated  through  textile  materials  contained  in  the 
goods  basket  or  cage  of  ".he  revolving  drum.  The  pipes 
connecting  the  central  chamber  with  the  rotary  pump  are 
subsequently  removed,  and  the  goods  dried  by  centrifugal 
action,  the  liquid  being  driven  into  an  annular  space 
between  the  outer  cise  of  the  machine  and  the  rotating 
cage.— G.  T.  M. 

Steaming   or    Finishing   of    Textile   Fabrics;  Apparatus 

for    .     J.   T.    Lister,   London.      Eng.    Pat.  21,830, 

Oct.  30,  1901. 

A  CTXiNDRicAi,  chamber,  fitted  concentrically  with  an  open 
skeleton  reel  supported  on  a  tabular  axis,  is  mounted  on  a 
standard  having  a  movable  arm,  so  that  the  apparatus  can 
be  fixed  either  in  a  vertical  or  horizontal  position.  The 
outer  drum  is  divided  longitudindlly  into  two  portions, 
which  are  hinged  together  so  that  one-half  may  be  turned 
back  to  admit  of  the  insertion  of  the  reel  with  the  fabrics 
rolled  upon  it.  The  closed  drum  is  then  .set  up  vertically, 
and  steam  is  blown  into  its  interior,  so  that  the  vapour 
impinges  both  on  the  inner  and  outer  sides  of  the  reel,  this 
result  being  effected  by  means  of  inlets  situated  in  the 
tubular  axis  and  in  the  ends  of  the  cylinder.  The  lower 
end  of  the  apparatus  also  contains  outlets  for  the  con- 
densed moisture.  By  means  of  this  arrangement  the 
materials  are  conveniently  steamed  without  being  wetted  by 
condensed  water. — G.  T.  M. 


VIl.-ACIDS,  ALKALIS,  AND  SALTS. 

Aluminium;  Chloridosulphate  of .     A.  Recoura. 

Comptes  Kend.,  135,  [18],  7.36—738. 
Fkom  a  solution  of  alumiiiium  sulphate  in  boiling  strong 
hydrochloric  acid,  crystals  are  deposited  having  the  compo- 
sition A1S04CI.6H,0,  analogous  to  the  corresponding 
chromium  compound  (this  Journal,  1902,  1076).  The 
crystals  are  readily  soluble  in  water,  but  freezing-point 
determiuations  show  that  the  solution,  even  in  the  first 
moments  of  its  existence,  consists  of  a  mixture  of  aluminium 
sulphate  and  chloride.  As,  however,  the  substance  cannot 
be  obtained  by  crystallisation  from  a  mixt-ire  of  the  aqueous 
solutions  of  these  salts  (which  yields  crystals  of  the  separate 
salts),  and  as  alcohol,  in  which  aluminium  chloride  is 
soluble,  extracts  nothing  from  the  soliil  substance,  the 
author  considers  the  substance  to  be  a  chloridosulphate, 
exactly  analogous  to  the  chromium  compound,  from  which 
it  differs  by  being  so  much  more  readily  decomposed  by 
water.  The  author  has  tried  to  prepare  a  corresponding 
ferric  cimpound,  but  without  success. — J.  T.  D. 

Fkencu  Patents. 
Sulphuric  Acid;   Concentrated  [_Solid]  and  Transportable 

.     P.  Claes.     Fr.  Pat.  318,745,  Feb.  17,  1902. 

Sodium  bisulphate  or  nitre  cake  is  melted  with  so  much 
sulphuric  acid  as  may  give  a  product  solid  when  cold 
(containing  about  three-fourths  of  its  weight  of  sulphuric 
acid),  in  a  suitably  heated  vessel,  connected  to  an  exhauster 
for  production  of  a  vacuum.  Means  are  provided  for  con- 
densing aqueous  and  nitrous  vapours,  and  the  retort  has  an 
exit  pipe  from  which  the  fluid  is  delivered  on  to  the  surface 
of  a  slowly  revolving  drum,  cooled  internally  by  water,  and 
from  the  side  of  which  the  sohdified  material  is  scraped, 
to  fall  between  crusliing  rollers,  and  thence  into  suitable 
receptacles,  to  be  closed  air-tight,  for  storage  or  for  transit. 

— E.  S. 
Sulphuric    Anhydride;     Manufacture    of    •,    by  the 

Contact  Process.    Cie.  Par.  deOoul.  d'Aailine.     Fr.  Pat. 

318,770,  Feb.  17,  !9i)2. 
AsBEsros  or  the  like   is  saturated   with  phosphoric  acid 
solution,  dried,  and   used  as  contact   material  in  apparatus 
for   the   produciion   of   SO3   from   SOj ;  it   is   stated  that 
90  per  cent,  of  the  total  80^  can  be  oxidised  to  SOj.  ^E.  S. 
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Stdphurtc  Anhydride  ;  Revivifying  Platinum  used  (is  Con-' 

tact  Material  in  the  Manitjactureof .     Cie.Par.de 

Coul.  d'Aniline.     Fr.  Pat.  318,861,  Feb.  19,  1902. 

When  platiuum  used  as  contact  material,  is  rendered 
inactive  by  absorption  of  arsenic,  steam  is  mingled  with  the 
SOj  passing,  whereupon  the  ar.senie  passes  into  the  vapours 
and  is  condensed  with  the  acid  recovered ;  as  soon  as  this 
comes  over  free  from  arsenic,  dry  SOj  is  again  passed,  the 
platinum  having  recovered  its  activity.— E.  S. 

Sulphuric  Acid  and   Sulphuric  Anhydride ;  Manufacture 

of  ,      Utilising  the   Residues    of    Roasted     Pyrites 

containing  Ferric  Oj-ide,  and  with  the  Simultaneous  and 
Complete  Combustion  of  the  Sulphur  still  Retained  in 
the  Pi/ritcs  as  Sulphide.  Cie.  Par.  de  Coul.  d'Aniline. 
Fr.  Pat.  318,932,  Feb.  21,  1902. 

BuR.NT  pyrites,  still  retaining  residual  sulphides,  is  impreg- 
nated with  ferrous  sulphate,  and  brought  into  contact  with 
the  undried  gases  from  a  pyrites  kiln,  at  a  moderate  tem- 
perature, when  a  portion  ot  the  SOj  in  the  gases  becomes 
fixed  in  the  charge ;  the  latter  is  then  subjected,  still  in 
contact  with  the  gases,  to  a  higher  temperature,  with  the 
result  that  a  mixture  of  SO3  and  H.^SOj  is  evolved,  and  the 
residue  no  longer  contains  any  sulphur  as  sulphide.  It  is 
necessary  to  this  process  that  the  kiln  gases  should  not  be 
dry.     Apparatus  tor  carrying  out  the  process  is  described. 

— E.  S. 
Alkaline  and  Alkaline-Earth  Oxides ;  Production  of , 

in  the  Electric  Furnace.     M.  Bouvier.     Fr.  Pat.  819,189, 

March  1,  1&02. 

See  under  XI.  A.,  page  1458. 

Alkali  and  Alkaline-Earth  Sulphides  ;  Production  of , 

in  the  Electric  Furnace.  M.  Bouvier.  Fr.  Pat.  319,187, 
Feb.  28,  1902. 

See  under  XI,  A.,  page  1458. 

Sodium    Sulphate    and    Concentrated    Hydrochloric    Acid 

Gas;   Preparation  if .    Societe  K.  Oehler.     Fr  Pat. 

318,386,  Feb.  4,  1902. 

SODiOM  bisulphate  or  nitre  cake,  and  a  suitable  proportion 
of  sodium  chloride,  both  finely  powdered,  are  intimately 
mixed,  and  the  mixture  is  heated  below  redness  in  a  closed 
vessel  provided  only  with  an  exit  tube  (or  tubes)  for  the 
gas.  Friable  sodium  sulphate  remains  in  the  retort.  (Com- 
pare U.S.  Pats.  698,704  and  702,877  of  1902;  this  .Tournal, 
1902,  772  and  971.)— E.  S. 

Sulphocyanides ;  Treatment  of  Coal-Gasfor   he  Manufac- 
ture of .      The  British  Cyanides  Co.,  Ltd.     Fr.  Pat. 

318,553,  Feb.  10,  1902. 

See  Eng.  Pat.  13,653  of  1901  ;  this  Journal,  1902,  1077. 

— E.  S. 

VIIL -GLASS,  POTTEEY,  ENAMELS. 

Pottery;  Note  on  the  Vaporous  Method  of  Glazing . 

W.    P.    Eix.       Trans.    Xorth   Staffs.    Ceramic    Soc,    1 
1901-2,  26—33. 

The  decline  of  vaporous  glazing  is  ascribed  to  the  demand 
for  cheapness  and  for  uniformity  of  texture  and  colour. 

Three  distinct  processes  are  mentioned:  (l)the  develop- 
ment of  a  carbonaceous  atmosphere  in  the  kiln,  to  have  a 
reducing  effect,  as  in  the  ease  of  lustres  ;  (2)  the  develop- 
ment of  a  plumbiferous  atmosphere,  as  in  smeared  wares  ; 
and  (3)  the  development  of  an  alkaline  atmosphere,  as  in 
salt  glazes.  Only  the  two  latter  involve  the  essential 
principle  of  vaporous  glazing,  namely,  the  chemical  com- 
bination of  certain  elements  in  the  vapour  with  certain 
components  of  the  surface  of  the  body  to  form  a  glaze. 

In  vaporous  glazing,  the  period  of  body-firing   can   be 
separated  from  that  of  the  glazing,  and  by  the  development 
of  the  alkaline  atmosphere,  glaze   mixtures   that  resist  the  ' 
temperatures   of    the   body-firing,   can   be    converted   into 
masses  of  a  low  fusing  point. 

In  salt  glazing  the  sodium  o.xide  only  produces  a  glaze  at 
about  1,200°  C.,  and  not  until  the  pores  of  the  ware  just 
below  the  surface  have  become  filled  with  alkali. 


The  following  points  are  mentioned  : —  1 

(1)  The  body  material  must  be  highly  silicious,  as  the 
glaze  is  produced  by  the  action  of  the  .alkali  on  the  silica. 

(2)  The  silicious  particles  should  pass  through  a  120  to 
140  mesh. 

(3)  The  combination  of  the  silica  and  the  alkali  does  D{ 
readilj*  take  place  until  the  point  of  incipient  vitrification 
reached.  \ 

(4)  The  condition  of  the  kiln  atmosphere  at  the  moment 
of  incipient  fusion  gives  the  final  result  of  the  condition  o{ 
the  body  beneath  the  glaze,  and  consequeutly  aBfects  the 
colour  ;  the  blackish  colour  produced  in  ware  by  a  reducing 
atmosphere  cannot  be  rectified. 

(5)  As  the  introduction  ot  the  salt  causes  an  iurush  of 
cold  air,  it  is  advisable  to  add  the  total  amount  iu  two  or 
three  portions,  and  increase  the  temperature  by  a  light 
firing  between  each. 

(6)  The  value  of  salt  for  this  purpose  is  its  power  oC 
decrepitation,  whii  h  causes  the  alkaline  particles  in  a  fine 
state  of  division  to  be  scattered  over  a  large  .area,  unaffected 
by  the  draught.  Moisture  is  necessary  to  the  chemical 
reaction,  but  must  not  cause  the  salt  crystals  to  cohere. 

(7)  Slow  cooling  tends  to  crystallisation,  and  ware  should 
he  cooled  rapidly  to  about  700°  to  860'^  C.  (the  disappear- 
ance of  redness). 

A  satisfactory  range  of  colours  is  obtained  by  pencilling 

I   the  surface  with  a  coloured  felspathic  glaze,  which  fusee 

j   only  after  the  addition  of  the  salt,  or  by  using  body  staing 

;   on  white  ware,  the  colours  of  which  are  developed   by  the 

'    salt  vapour.  ' 

The  regulation  of  the  draught  currents  in  order  to  obtaiV 

a  uniform  dispersion   of  the  vapour   throughout   the  kiln 

is  of  the  greatest  importance. 

It  is  noted  also  that  colours  adjacent  to  each  other  during 
the  process  frequently  "  strike  off." 

The  chemical  reactions  given  for  salt  glazing  are  :— 

(a)  NaCl  +  H„0  =  HCl  +  NaOH, 

(A)  2NaOH  ^■  n.SiO,  =  NajO.n.SiO,  +  H;0, 

the  HCl  of  (u)  and  the  H2O  of  (6)  uniting  to  give  the 
characteristic  dense  fumes.  The  nature  of  the  silicate, 
arising  possibly  from  the  combined,  and  possibly  from   the 

J  uncombined  silica  in  the  clay,  is  not  definitely  known  ;  all 
the  alkaline  silicates,  but  apparently  only  certain  aluminoas 
silicates,  are   acted    upon.     Subordinate  reactions,  due  to 

j   ferric  oxide,  also  occur,  viz. : — 

I  ((■)  6HC1  -H  Fe^Oj  =  FcsCIs  +  SH.O ; 

;       or     (<i)  6NaCl  -t-  FeA  +  3HjO  =  FcjCle  +  BNaOH. 

Other  alkali  compounds  in  place  of  salt  have  not  proved 
satisfactory,  owing  chiefly  to  the  failure  to  docrepitate 
under  the  action  of  heat  in  the  kiln. — W.  C.  H. 

China ;     Bone    in  English   .     H.    E.    Wood.     Tranf. 

North  Staffs.  Ceramic  Soc,  1,  1901-2,  21—25. 

'  The  employment  of  bone  in  English  china  dates  from 
j  the  middle  of  the  eighteenth  century.  As  used  by  the 
potter,  it  consists  of  calcium  orthophosphate,  with  some 
impurities,  generally  due  to  imperfect  calcination  and  to 
grinding,  and  is  added  to  the  extent  ot  30  to  50  per  cent,  of 
the  china.  Opinions  vary  as  to  the  part  played  by  bone  in 
china.  The  author  concludes  that  it  remains  as  calcium 
phosphate  throughout  the  firing,  and  dissolves  in  the  silicatee, 
without  affecting  their  translucency  ;  that  it  increa.ses  the 
whiteness  and  lightness  of  the  body  ;  that,  present  as  an 
unalterable  body,  it  is  a  safeguard  against  overfiring,  and 
consequent  distortion  and  blistering ;  and  that  it  reduces 
contraction,  and  is  an  antidote  to  "  crazing." — VV.  C.  H. 

!    Glazes;   Crimson  .     E.  H.    H.    Jones.     Trans.  Nortk 

Jitaffs.  Ceramic  Soc,  1,  1901-2,  3—7. 

The  objects  of  the  experiments,  in  which  firing  was  eSected 
in  closed  boxes  in  a  kiln  at  a  temperature  indicated  by  the 
bending  of  Holdcroft  and  Co.'s  thermoscope  bar,  No.  21, 
were  to  produce  a  satisfactory  glaze,  and  to  trace  the  ett'ect 
of— (1)  Alkalis;  (2)  whiting;  (3)  tin  oxide;  and  (4) 
chromic  oxide. 

With  regard  to  alkalis,  the  author  merely  observes  that  it 
is  impossible  to  produce  a  crimson  glaze,  in  which  lead  is 
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the  only  flux.  A  better  colour  and  brighter  surface  are 
obtained  witli  a  strongly  alkaline  glaze  even  when  lead  is 
excluded. 

Whiting  added  to  a  clear  alkaline  glaze  up  to  10  per  cent, 
produced  no  particular  effect  ;  when  6  per  cent,  of  tin  oxide 
was  added,  the  glaze  became  opaque,  with  a  pinky  cast. 
The  same  proportion  of  lime  with  2  per  cent,  of  lead  chromate, 
and  no  tin,  gave  a  clear  chrome-green  glaze,  but  when  all 
three  were  present  in  the  same  proportions,  a  deep  opaque 
crimson  resulted.  From  the  experiments,  lime  appears  to 
intensify'  the  colour,  provided  the  glaze  is  alkaline. 

Tin  oxide,  when  combined  with  lime  and  "  chrome,"  not 
ouly  produces  the  crimson,  but  gives  body  and  uniformity  to 
the  colour,  when  present  to  the  extent  of  o  per  cent,  or 
more. 

Chrome,  usually  relied  upon  for  greens,  appears  to  have 
the  power  at  high  temperatures  of  holding  up  the  pink  given 
by  the  comliination  of  lime  and  tin,  and  the  higher  the 
percentage  present,  the  deeper  the  colour. — W.  C.  H. 

French  Patent. 

Enamels     and    Photographic    Plates ;       Application     of 

Colours    to    ,  without     Paintiny    or    Printing.     H. 

I'errin.     Fr.  Pat.  319,117,  Feb.  27,  1902. 

Powdered  vitrifiable  colours  are  applied  to  the  surface  with 
a  brush,  by  hand,  superposing  the  different  colours, 
beginuiug  with  the  darker.  The  latter  on  firing  show 
through  the  clear  colours  spread  over  them,  and  with 
which  thev  combine  with  them  to  produce  the  desired 
effect.— W.  C.  H. 


IX.-BUILDING  MATERIALS,  CLAYS, 
MOETARS.  AND  CEMENTS. 

Enolish  Patents. 

Grinding  or  Reducing  Lime,  Ashes,  Sandstone,  Limestone, 
Fireclay,    Quartz,  and   other  Minerals    or   Materials ; 

Machinery  or   Apparatus  for   .     F.   E.   Whithano, 

Sowerby  Bridge.     Eng.  Pat.  18,716,  Sept.  19,  1901. 

A  prRELT  mechanical  arrangement,  an  advantage  of  which 
is  stated  to  be  that  modifications,  specially  adapted  for 
treating  fire-clay,  basic  slag,  china-stone,  cement  clinker, 
brass  dross,  &c.,  are  available,  in  which  parts  of  the  operative 
surfaces  are  made  removable,  so  that  worn  or  damaged 
parts  can  be  replaced.  — R.  A. 

Clay  ;  Treattnent  of  Impure ,  for  use  in  the  Manu- 
facture of  Bricks  and  Articles  of  (i  like  Nature  made 
or  manufactured  from  Clay.  J.  Burn,  West  Hartlepool. 
Eng  Pat.  24,072,  Nov.  27,  1901. 

Clays  containing  lime  or  limestone  are  crushed  in  order  to 
break  up  the  calcareous  nodules,  and  afterwards  a  suitable 
admixture  of  coal  or  like  material  is  made  to  the  clay,  the 
articles  made  from  which  are  exposed  to  the  heat  of  a  kiln 
or  furnace  "  until  the  lime  or  limestones  are  fluxed." 

— W.  C.  H. 

Marble,  Stone,  and  the  like;  Artificial .    G.  A.  Newton, 

Bootle.     Eng.  Pat.  3 102,  Feb.  11,  1902. 

A  coMTOSiTiONof  10  parts  of  Venetian  cement  or  magnesite, 
3  to  30  parts  of  sawdust,  and  7  to  40  parts  of  a  solution  of 
magnesium  chloride,  containing  29  to  35  oz.  of  magnesium 
chloride  to  1  gall,  of  water. — W.  C.  H. 

French  Patents. 

iWood ;  Preservation  of .  J.  L.  Ferrell.     Fr.  Pat. 

319,123,  Feb.  27, 1902. 

JOOD  is  preserved  and  made  fire-resistant  by  impregnating 
ITvith  a  chloride,  mixed  with  some  other  chemical  that  will 
unteract  the  hygroscopic  nature  of  the  chloride  or  by 
6pregnating  it  successively  with  solutions  of  chemicals 
tiich  will  react  on  each  other  to  produce  the  chloride  mixed 
""ithe  anti-hygroscopic  substance.  (See  also  U.S.  Pats. 
1,679,  68.5,678,  and  695,450;  this  Journal,  1902,  G15.) 

;  _W.  C.  H. 


Wood  I  Apparatus   for   Jmpregnating   and  Dyeing . 

J.  Pfister.  Fr.  Pat.  318,249,  .Ian.  30,  1902. 
A  RECEIVER  for  holding  the  impregnating  liquid  is  pro- 
vided with  a  tightly  attached  elastic  collar,  into  an  opening 
in  which  is  forced  one  end  of  the  log  to  be  treated,  which 
consequently  pushes  the  elastic  collar  into  the  receiver  to  a 
certain  extent.  The  impregnating  liquid  is  forced  into  the 
receiver,  and  by  its  pressure  causes  the  collar  to  form  a 
water-tight  joint  round  the  end  of  the  log,  and  also  pene- 
trates into  the  pores  of  the  wood.  (See  also  Eng.  Pat.  18,498 
of  1899;  this  Journal,  1900,  347.)— W.  C.  U. 

Stone;  Acid-proof  Filtering .  F.  .furschina,  .Stockholm. 

Fr.  Pat.  318,809,  Feb.  18,  1902. 
See  Eng.  Pat.  3518  of  1902  ;  this  Journal,  1902,  915. 

— W.  0.  H. 

Calcining  [Cement]  Apparatus.    Edison.   Fr.  Pat.  318,459, 
Feb.  6,  1902. 

This  apparatus  consists  of  a  series  of  rotating,  slightly 
inclined  combustion  chambers,  of  which  the  upper  or 
chimney-end  is  the  smaller,  to  the  lower  or  wider  end 
being  attached  a  cooling  chamber,  to  which  air  is  supplied. 
Material  to  be  calcined  is  supplied  from  a  reservoir  by 
conveyors  to  hoppers  which  conduct  it  into  troughs  leading 
into  the  upper  ends  of  the  combustion  chambers  ;  these 
troughs  can  be  moved  out  when  not  required  for  the  supply 
of  material.  Powdered  fuel  is  supplied  to  each  furnace,  and 
is  intermittently  blown  in  by  an  arrangement  that  can  be 
adjusted  with  respect  to  the  axis  of  the  furnace,  and  in  such 
a  way  that  a  roasting  temperature  is  produced  between  two 
zones  of  combustion,  each  zone  being  due  to  one  of  two 
fuel-supply  pipes.  Calcined  material  drops  from  the  fur- 
nace or  combustion  chamber  into  the  cooling  chamber,  and 
is  removed  by  suitable  conveyors.  The  products  of  com- 
bustion can  be  drawn  from  the  upper  ends  of  the  chambers 
and  returned,  after  passing  through  one  or  two  regenerators, 
to  the  other  ends. — W.  C.  H. 


X.-METALLDEGY. 

Metals;    Changes  in   Elastic  Properties  produced  by   the 

sudden  Cooling  or  Quenching  of  .     J.  Muir.      Proc. 

Koy.  Soc,  1902,  81,  {.ifi'i'],  80—91. 
In  the  case  of  mild  steel,  fracturing  normally  at  40  tons 
per  sq.  in.  with  a  total  extension  of0-£8  in.  on  a  4-in. 
length,  quenching  from  500"  and  650"  C.  had  but  little 
effect  on  the  elasticity  ;  but  quenching  from  700°  C.  had  a 
very  marked  effect  There  was  then  no  range  of  elasticity  j 
Ilooke's  law  was  dep.ixted  from  even  at  the  lowest  loads, 
the  yield-point  being  at  a  lo.ad  but  little,  if  at  all,  above 
zero.  The  breaking  stress,  however,  was  increased  to 
52  tons  per  sq.  in.,  and  the  ultimate  extension  reduced  to 
O'l  in.  in  a  4-in.  piece.  Lowmoor  iron  breaking  normally 
(after  anne.iling)  at  50,300  lb.  per  sq.  in.,  and  with  a 
marked  yield-point  at  33,ii00  lb.  was  quenched  from  700°  C, 
and  the  same  almost  total  loss  of  elasticity  was  observed ; 
the  breaking  stress  also  was  increased  and  the  total  elonga- 
tion was  reduced,  but  not  so  greatly  as  in  the  case  of  the 
mild  steel.  Interrupting  the  test  and  releasing  the  load  for 
an  hour  after  a  stress  of  30,000  Ih.  per  sq.  in.  had  been 
applied,  had  the  effect  of  restoring  elasticity,  so  that  a 
yield  point  was  observed  at  34,000  lb.  Copper  quenched 
from  500°  C.  showed  a  slij^ht  loss,  and  from  550°  O.  a 
somewhat  greater  loss  of  elasticity ;  but  quenched  from 
000°  C.  the  defection  was  almost  complete.  The  breaking 
stress  of  the  metal  was  greater  after  quenching  than  before, 
and,  unlike  steel,  the  extension  was  also  greater.  Brass 
showed  a  marked  loss  of  elasticity  when  quenched  from 
600°  C,  and  a  practically  complete  loss  after  quenching 
from  700°  C.  The  breaking  load  and  extension  were 
reduced.  Aluminium  exhibited  an  entire  absence  of 
elasticity,  a  lower  breaking  load,  and  a  greater  extension 
after  quenching  at  550°  t'.  Zinc,  when  heated  to  350°  C, 
whether  quenched  or  cooled  slowly,  broke  at  a  lower 
stress  and  with  a  much  smaller  extension  than  did  the 
original  metal ;  its  elasticity  was  also  reduced  slightly  by 
quenching.     Tin,  when  quenched  from  200°  G.   was  found 
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to  be  Slightly  less  elastic,  but  its  breaking  stress  was  practi- 
cally uucbauged.  It  is  showu  how  this  behaviour  may  be 
in  part  accounted  for  by  the  stresses  set  up  within  the 
material  after  it  has  been  quenched,  the  nature  of  the 
stresses  varying  in  different  portions  of  the  bar.  But  this 
does  not  suffice  to  explain  the  behaviour  of  iron  or  steel 
when  quenched,  and  recourse  must  be  had  to  the  explana- 
tions which  attribute  the  effect  either  to  the  formation  of 
allotropic  modifications  of  the  metal  or  to  changes  in  the 
condition  of  the  carbon  present. — W.  G.  M. 

Bessemer  Practice;   Deficiency   nf  Scrap   and  Alterations 

in   American .       Stahl    u.    Eisen,    1902,  22,   1081. 

Chem.-Zeit.,  1902,  26,  [90],  Rep.  304 

Owing  to  the  ever-increasing  deficiency  in  scrap  for  the 
open-hearth  process,  those  American  works  which  possess 
both  open-hearth  furnaces  and  converters  are  altering  their 
Bessemer  practice  in  such  a  way  that  less  (and  if  possible 
no)  scrap  is  rendered  necessary  by  having  to  cool  down  a 
hot  blow.  This  is  accomplished  by  usiug  a  pig-iron  with 
less  silicon  than  heretofore.  The  silicon  present  should  be 
.iust  sufficient  to  give  the  necessary  temperature  during  thf 
blow,  whilst  guarding  against  an  undue  increase  in  the 
time  required,  t^or  use  in  large  converters,  a  pig-iron 
containing  about  1 '25  per  cent,  of  silicon  should  give  the 
desired  result.  By  adopting  this  modification  the  United 
.States  Steel  Corporation  has  produced  over  9,00(1,0011  tons 
of  ingots  almost  without  any  addition  of  scrap. — -W.  G.  M. 

Concentrates  ;    Cijaniding  ,  bij  Percolation.     C.  M.  P. 

Wright.     Trans.  Inst.  Min.  and  Met.,  1902. 

The  concentrates  operated  on,  contain  franklinite,  galena, 
chalcopyrite,  and  a  verj'  little  altaite.  After  an  alkaline  or 
plain  wash,  they  are  leached  with  a  we.ik  solution  (O'lO  to 
0'r2  percent,  of  KCX)  and  then  nine  times  wild  a  solu- 
tion of  0-3  per  cent,  strength  until  for  two  successive  days 
the  effluent  comes  down  to  0-26  per  cent.  Two  more 
solutions  of  0'2o  percent.,  then  two  of  0'07  per  cent.,  and 
a  final  water  wash  are  subsequently  applied.  The  usual 
quantity  treated  is  17  to  20  tons  per  month,  of  material 
containing  8  to  9  oz.  of  gold  per  ton  ;  duration  of  treatment, 
24  days  ;  extraction,  84  per  cent. 

The  total  costs  are  about  12s.  lOd.,  the  consumption  of 
cyanide  5 -12  lb.,  and  of  zinc  0-85  lb.  per  ton  of  material 
treated.  The  zinc  slimes,  by  a  special  mode  of  washin;; 
b?fore  melting  with  fluxes,  yield  a  bullion  which  assays 
560—600  fine.— J.  H.  C. 

Cyaniding  of  Wet-crushed  Ores   in  Netv  Zealand;  Direct 

■    .     H.    Wingate.     Eng.    and    Mining   J.,    1902,   74 

[17],  543. 

The  author  gives  an  account  of  experimental  trials  carried 
cut  at  ilaratoto,  N.Z,  The  ore  is  an  extremely  hard,  flinty, 
bluish  quartz,  intermixed  with  5  per  cent,  of  finely-divided 
iron  pyrites,  the  gold-contents  (003 — 0'04  oz.  per  ton) 
being  fairly  uniformly  distributed;  the  silver  (1'75  oz.  per 
ton)  being  present  as  sulphide.  It  was  crushed  througli 
a  40-mesh  screen,  and  gave  54*11  percent,  of  sand  and 
45-89  per  cent,  of  slimes.  The  crushed  pulp  passed  direct 
from  the  mill  to  a  "  spitzkasten,"  down  the  centre  of 
which,  a  rose,  connected  with  a  1'5  in.  high-pressure  pipe, 
was  passed  to  within  a  few  inches  of  the  bottom,  the 
inclined  sides  only  of  the  rose  being  perforated.  The  dis- 
charge from  the  .spitzkasten  passed  to  a  sand  vat,  where 
it  was  again  discharged  through  a  Butter's  distributor ; 
and  the  slime  from  the  spitzkasten,  passed  to  agitator- 
vats.  The  sands  were  treated  in  the  ordinary  way  after 
a  preliminary  alkaline  wash.  The  slimes  were  allowed 
to  settle  and  the  water  run  off  till  the  residual  pulp 
contained  42 — 58  per  cent,  of  dry  slimes.  The  agitator 
was  then  started,  lime  added  (about  14  lb.  per  ton  of  dry 
slimes),  and  the  agitation  continued  for  about  an  hour 
before  running  in  the  cyanide  solution.  For  the  first 
wash,  the  cyanide  solution  was  of  such  a  concentration 
that,  taking  into  account  the  water  present  in  the  pulp, 
the  total  strength  was  0'16  per  cent,  of  cyanide.  From 
four  to  eight  washes  were  required  according  to  the  size  of 
the  charge  and  the  nature  of  the  slimes  pulp.     Tue  total 


weight  of  the  washes  required  was  from  three  to  four  time.-i 
that  of  the  dry  slimes. 

The  extraction  from  a  test  lot  of  1,440  tons  was  81-4  per 
cent,  of  the  ^'old,  and  45  per  cent,  of  the  silver.  The  con- 
sumption of  cyanide  w.is  2-7  lb.;  zinc.  0-75  lb.;  caustic 
soda,  0'7o;  and  lime,  7  lb.  per  t.m.  The  total  cost  was 
2-07  dols.  per  ton,  iu.jliidiag  all  charges. — A.  S. 

Zinc   Preci/iitate   obtained   in    Cyaniding    Ne-c    Zialiini 

Ore ;     Treatment    of    .       H.    Wingate.       Kug.   and 

Mining  J.,  1902,  74,  [17],  545. 
At  Maratoto,  X.Z.,  the  method  of  roa>ting  the  vacuum- 
dried  precipitate  is  followel.  The  piecipitate  is  first' 
washed  through  a  40.mesh  sieve;  the  "short  zinc" 
separated  is  placed  on  the  bottom  of  the  trays  at  the  top 
end  of  the  precipitatiug-boxes,  where  it  acts  as  an  excellent 
precipitant,  whilst  the  bullion  is  recovered  at  the  next 
clean-up.  After  drying  on  a  filter  with  the  aid  of  a 
vacuum-pump,  the  precipitate  is  weighed  and  then  placed 
in  the  oxidi-sin^r  furnace,  which  consists  essentially  of  a 
square  cast-iron  tray  built  over  a  brick  furnace.  Tne  tray 
has  a  sheet  iron  cover  fitted  with  a  sliding-door,  and  the 
fumes  pass  through  a  flue  at  the  top  into  a  dusf-ihamber, 
and  then  into  the  air.  The  oxidation  is  conducted  first  at  a 
low  temperature,  which  is  gradually  raised,  until  finally  a 
dull  red  heat  is  attained  ;  great  care  is  needed  to  avoid  loss 
by  "dusting,"  especially  as  the  last  stage  is  reached. 
After  cooling,  the  oxidised  precipitate  is  weighed  and  then 
melted  with  a  flux  composed  of  50  parts  of  anhydrous 
borax  and  15  parts  of  anhydrous  sodium  carbonate  per 
100  parts  of  precipitate.  The  pit  is  ke^jt  carefully  covered 
during  fusion,  and  recharged  in  each  case  before  fusion  is 
quite  complete.  When  the  crucible  is  three-quarters  full, 
the  temperature  is  raised,  and  the  liquiil  slag  ladled  off. 
The  crucible  is  then  re-charged  as  before  until  it  is  abont 
two-thirds  full  of  molten  bulliou.  lu  eight  consecutive 
clean-ups,  the  bullion,  after  re-melting  and  washing, 
averaged  over  9-41  fine,  and  the  excellence  of  the  result 
is  stated  to  be  mainly  due  to  the  passing  of  the  precipitate 
throuo-h  the  40-mesh  sieve,  thus  eliminating  the  "  short 
zinc."  The  slags  contained  about  1.'  per  cent,  of  the  total 
amount  of  bullion  recovered.  The  sweepings  from  the 
dust-chamber  and  the  flue,  after  the  oxidising  of  aboi^ 
6,000/.  worth  of  prfccipitat3,  yielded  bullion  of  a  total  val^ 
of  9/.— A.  S.  ,; 

Copper  and  Magnesium  ;  Alloys  of .     O.  Boudouari 

Comptes  Bend.,  1902,  135,  [19],  794—790.  ^ 

The  alloys  containing  less  than  75  per  cent,  of  copp# 
melt  at  lower  temperatures  than  magnesium  itself.  In  the 
curve  of  fusibility,  three  maxima  indicate  the  existence  of 
the  definite  compounds,  CuMg.,,  CuMg,  and  Cu^,Mg.  The 
lowest  melting  jioiiit  (475°  C.)  is  exhibited  by  the  alloy 
containing  30  per  cent,  of  copper.  Alloys  containing  less 
than  70  per  cent,  of  copper  are  white  ;  those  of  higher 
percentage  are  more  or  less  yellow.  When  the  copper 
exceeds  10  per  cent.,  the  alloy  is  brittle ;  the  friabiUty 
increases  up  to  70  per  cent,  and  then  diminishes  .again,  but 
the  alloy  with  90  per  cent,  can  still  be  fractured  under  the 
hammer. — JI.  J.  !S. 
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Zinc  ;  Micro-Structure  of  - 
Amounts  of  Impurity  on  it 
1902,  86,  [2240],  211. 

In  the  experiments,  chemically  pure  zinc  was  melted  along 
with  0'5  per  cent,  of  the  various  metals,  except  in  the  case 
of  cadmium,  arsenic,  and  phosphorus,  which  were  dropped 
into  the  molten  zinc.  The  crucibles  were  allowed  to  cool 
slowly,  and  sections  were  cut  from  the  centre  of  each 
specimen,  carefully  polished  and  etched  with  very  dilute 
nitric  acid  (1:500).  The  remainder  of  each  alloy  was 
re-melted  at  a  low  temperature,  poured  into  small  ca.st-iron 
moulds,  and,  when  cold,  broken,  in  order  to  compare  the 
fracture  with  the  microscopic  structure.  Pure  zinc  consists 
of  large  primary  ciystalline  grains,  and  inside  the  primary 
crystals,  on  deeper  etching,  are  seen  smaller  secondary 
crystals.  The  fractured  surface  shows  brilliant  large 
bluish-white  crystals.  Zinc  containing  0'5  per  cent,  of 
silver  is  composed  of  small  crystals  of  zinc  surrounded  by 
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;(  eutectic  a)lo)-  of  the  two  metals.  The  fraciured  surface  is 
linely  crystalline.  Zinc  containing  0-5  per  cent,  of  copper 
is  .similar  in  structure  to  the  ziuu-silver  alloy.  The  eutectic 
alloy  surrounding  the  crystals  of  zinc  is.  however,  harder 
ihan  the  silver-rinc  eutectic,  since  it  become.'!  apparent  on 
polishing  without  etchinfr.  The  fractured  surface  is  finely 
crystalline.  Zinc  containing  0-5  per  cent,  of  cadmium 
is  composed  of  small  crystals  of  cadmium-zinc  alloy 
surrounded  hy  zinc.  The  fractured  surface  is  very  huelv 
crystalline.  Zinc  containing  O'o  per  cent,  of  tiu  on  very 
slightly  etching,  shows  up  a  network,  but  on  deeper 
etchinsr,  it  is  seen  that  each  crystal  contains  tin.  Zinc 
with  0-5  per  cent,  of  aluminium  contains  small  crystals  of 
zinc  surrounded  by  an  eutectic  alloy  of  the  two  metals. 
The  fractured  surface  is  very  finely  crystalline.  Zinc  with 
05  per  cent,  of  nickel  consists  of  small  crystals  of  a  nickel- 
zinc  alloy  surrounded  by  pure  zinc.  Tue  fractured  sur- 
face is  finely  crystalline.  Small  quantities  of  phosphorus 
are  soluble  in  zinc  without  separating  out.  Phosphorus 
hardens  zinc  and  the  fractured  surface  becomes  coarsely 
crystalline. — A.  S. 

Furnace  Dust ;  htaminatlon  of .     L.Schneider. 

See  under  XXIII., /ja^e  1474. 

English  Patents. 

Copper  Metal ;  Obtaining ,from  Copper-  Bearing  Ores. 

W.  ilcl.  Cranston,  London.  From  The  American 
Copper  Mining  and  Extraction  Co.,  Denver,  U.>>.A. 
Eng.  Pat.  21,017,  (ict.  19,  1901. 

The  powdered  ore  is  agitated  in  a  vat  containing  water 
heated  by  steam,  to  which  stated  proportions  of  sulphuric 
Licid.  nitric  acid,  sodium  chloride,  and  potassium  per- 
manganate arc  added  successively  at  intervals.  After 
,-ittliug,  •'  the  practically  clear  water  at  the  top  is  drawn  off, 
leaving  the  ore  in  solution,"  which  is  then  run  into  a  second 
vat  in  which  jierforated  zinc   cylinders,  oliarged   with  scrap 

I  iron,  ^re  revolved.  When  the  precipitation  is  coiBplete, 
the  copper  is  allowed  to  settle  for  removal  and  conversion 
into  solid  form,   if  doired.     Compare   U.S.   Pat.  699,326, 

I  May  C,  1902  ;  this  Journal,  1902,  776. — E.  S. 

Alloys  [C«,  Al.  Agj.     J.  F.  Duke,  Downe,  Kent. 
Eng.  Pat.  21,738,  Oct.  29,  1901. 

I  One  of  the  aloys  is  constituted  of  copper,  95 '45; 
laluminium,  4-3  ;  silver,  0-25  per  cent.  The  nluminium 
land  silver  are  preferably  melted  together  before  adding  the 
I  copper.  Another,  and  cheaper,  alloy  is  obtained  by 
j melting  together  copper,  52 '5;  zinc,  45-9;  aluminium, 
rl"5:  and  silver,  01  per  cent.;  a  plumbago  crucible  is 
I  used.  The  alloys  are  said  to  resemble  gold,  and  to  have 
I  great  resistance  to  corrosive  influences. — K.  S. 

I  Alloys ;  Improved  Metallic  .     O.   B.  J.  Newton  and 

C.  Billington,  Stoke-on-Trent.  Eng.  Pat.  24,524,  Dec.  3, 
1901. 

I A  PRoroKTiON"  of  silicon  ranging  from  0-5  to  4  per  cent,  is 
ladded  to  brass  alloys  during  their  manufacture,  thereby 
leDabling  them  to  be  hot-rolled  or  squirted  instead  of,  as 
Iheretofore,  only  cold-rolled  or  drawn. — J.  F.  B. 

UAntimony  Ores ;  Smelting .    N.  C.  Cookson,  Xewcastle- 

npon-Tyne.     From  T.  C.  Sanderson.  Staten  Island,  N.V., 
I'    U.S.A."   Eng.  Pat.  20,981,  Sept.  26,  1902. 

IE   previously    heated   antimony  ore  is  dropped  from   a 

bpper  into  a  bath  of  molten   iron   sulphide  at  a  higher 

aperature  than   that   of  fusion,  to  which   iron  or  ether 

plucing  agent  is  added,  access  of  air  btiug  prevented  as  far 

!  possible.     The   mixture  m.ay  be  stirred  and   the  tempe- 

Irature  raised  after  admission   of  the  ore.     The  separated 

•  antimony   is  run  off,  hy  suitable  arrangements,   from  the 

bottom  of  the  furnace. — E.  S. 

Fnrnnce.'i.     W.  Stubblebine.     Eng.  I'at.  22,'?34,  Xov.  5, 
1901. 

See  under  II.,  page  1445. 


French  Patents. 
Jron ;  Partial  Elimination  of  Impurities  from  Crude  Cast 

■ •,  in  the    Continuous-acting  Reverheratory  Furnace. 

O.  Thiel.     Fr.  Pat.  31S,53.'j,  Feb.  10,  1902. 
The   fluid  pig-iron    is   run  into   a   reverheratory  furnace, 
where   it  is  mixed   with   a    sufficient  quantity  of  lime  and 
mineral  to  effect  the  amount  of  refining  required.     In  this 
way,  in  about   an  hour,  with   a   basic-lined  furnace,  practi- 
cally the  whole  of  the  silicon,  nearly  all  the  phosphorus  and 
manganese,  and  about  two  thirds   of  the  carbon   (or  in  an 
j   acid  furnace  the  whole  of  the  silicon  and  the  greater  portion 
I   of  the  manganese)  are  eliminated.     By  this  time  the  tempe- 
I   rature  of  the  metal   should  be  abont  1700°  C.     Half  of  the 
'   metal  of  the  charge  and  the  whole  of  the  slag  are  then  run 
out  frorn   the  upper  of  two  tap-holes,  and  the  metal  thus 
I   tapped  is  finished  in  a  converter  or  an  open-hearth  furnace. 
j   The   half-charged    hearth   is   then   filled   up    with  a  fresh 
I   quantity  of  the  fused  pig-iron  from  the  blast-fiirnace,  which, 
being  at  about  1300°  C,  produces  an  average  temperature 
of  1500°  C.  in   the   charge.     This  charge  is  then  worked  off 
as  bef.ire,  one-half  being  run  out  as  previousl  v,  and  replaced 
with  crude  metal,  and  so  on. — \V.  (t.  M. 

Zinc ;   Industrial  Process  for  the  Direct  Extraction  of , 

from  Oxidised  Minerals,  and   especially  from  Smithsomte 

and   Calamine.     V.  Berniont.     Addition,  dated  Feb    1 7 

1902,  to  Fr.  Pat.  315,888,  Nov.  13,  1901. 

The  chief  patent  referred  to  the  production  of  chemically 

.   pure  zinc  sulphide.     If  absolute  purity  is  not  essential,  an 

ammoniacal    aqueous    solution    of    a  s.ilt    of   zinc    may  be 

I   precipitated  with  calcium  sulph-hydrate,  or  barium  sulphide, 

or  the  like.     Zinc   sulphide  will  be  precipitated,  but  with  it, 

I   calcium  or  barium  (or  other)  carbonate. — W.  G.  M. 

Zinc  ;    Process  for   obtaining  ,    by    Reduction  of  the 

j        Oxide,    Oxidised    Minerals,    ^c.     "Sehulte.     Fr.    Pat 
I        318,265,  .Jan.  31,  1H02. 

The  carbon  usually  mixed  with  the  zinc  oxide  in  reduciuu 
the  latter,  is  replaced,  wholly  or  in  part,  by  tar,  asphalt,  or 
other  similar  liquefiab.e  or  liquid  hydrocarbon,  whereby  a 
more  intimate  mixture  is  ensured,  and  a  great  savinir  in  the 
weight  of  reducing  agent  effected. — W.  G.  M. 

Lead  and  Zinc  ;   Treatment  of  Mixed  Minerals  of . 

Havemann.  Fr.  Pat.  318,590,  Feb.  1 1,  1902. 
The  fumes  from  the  smelting  cupola  are  thoroughly 
incorporated  with  water  by  means  of  a  fan,  wherebj-'the 
zinc  passes  for  the  most  part  into  solution,  Itavintr  a'solid 
deposit  containing  ab-jut  55  per  cent,  of  Pb  and  oiTly  from 
2—3  percent,  of  Zn.  The  solution,  free  from  lead  otherwise 
than  in  suspension,  is  run  into  depositing  tanks.  The 
fumes  escaping  from  the  first  incorporation,  are  subjected 
to  a  rain  of  zinc-liquor  f  r  of  water,  to  ensure  final  conden- 
sation, and  are  ultimately  allowed  to  escape  to  the  chimney 
stack.  The  zinc  solution  from  the  depositing  vats  is 
pumped  into  an  elevated  reservoir,  and  finally  worked  up 
into  zinc-white.  The  liquor  is  then  treated  in  lead-lined 
vessels  with  an  excess  of  ammonia-gas,  whereby  there  is 
produced  a  precipitate  of  ferrous  oxide,  and  an  ammoniacal 
solution  of  zinc  hydroxide.  By  longer  exposure  to  air,  the 
whole  of  the  iron  is  thrown  down  in  the  ferric  state.  The 
clear  zinc  solution,  free  from  iron,  is  mixed  with  an  excess 
of  ])urified  water,  which  deposits  zinc  hydroxide  in  a 
gelatinous  form.  This  precipitate  is  filler-pressed,  dried 
and  calcined,  yielding  a  pure  white  oxide  suitable  for  a 
pigment.  The  ammonia  is  recovered  from  the  waste  liquor 
in  which  it  exists  as  sulphate,  by  treatment  with  lime  in 
a  special  recuperating  plant.  The  lead  precipitate  first 
obtained  is  dried  and  fused  to  recover  the  metal. 

— W.  G.  M. 

Copper;  Treatment  of  Minerals  of .     Westino^honse 

Fr.  Pat.  318,34.'--,  Feb.  4,  1902.  ° 

A  MATTE  is  first  obtained  by  any  suitable  method,  and  this 

matte  is   then  oxidised   in   a  furnace  with   basic  hning 

either  a  converter  or  a  roasting-furnace  for  example with 

the  object  of  eliminating  iron  as  an  "  oxysulphide  "  and  the 
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excess  of  sulpbur  as  dioxide.  By  "  oxysulphide  "  is  meant 
a  mixture,  in  no  definite  proportion,  of  oxide  of  iron  and 
sulphide  of  iron,  or,  it  may  be,  of  copper.  Ho  appreciable 
quantity  of  silica  must  he  present ;  hence  the  advantage  of 
a  basic-lining  to  the  furnace. — W.  G.  M. 

Copper ;  ^Hardening  of .     C.  Reustrom.     Fr.  Pat. 

i319'i0Sl,Feb.  2.5,  19U2. 
The  object  to  be  treated,  which  may  be  of  copper,  or, 
better,  of  an  alloy  of  copper  with  tin,  is  heated  to  about  the 
fusing-point  of  tin.  Powdered  sulphur  is  then  sprinkled 
upon  it  After  a  short  time  it  is  removed  and  plunged  into 
a  solution  of  copper  sulphate.  It  is  then  re-heated  and 
allowed  to  cool  slowly. — W.  G.  M. 

Antimony  i" Direct  Preparation  of  White  Oxide  of , 

and  its  Compounds,  from  Atitimoni/  Minerals.  A.  St. 
Plews.  Fr.  Fat.  3IS,'658,  Feb.  13,  1902. 
The  miueral  is  broken  into  fragments  (of  about  1  c.c.) 
and  charged  into  a  furnace  heated  to  a  dull-red  heat  by 
means  of  a  smokeless  fuel.  Here  it  is  exposed  to  an 
oxidising  flame  at  a  bright  red  heat,  or,  if  necessary, 
alternately  to  an  oxidising  and  reducing  atmosphere,  in 
order  to  volatilise  the  antimony.  The  fumes  are  drawn  off 
with  the  aid  of  an  exhaust  fan,  and  are  subjected  to  the 
action  of  a  jet  of  water,  after  which  they  are  passed 
through  and  mixed  with  water,  in  order  to  ensure  complete 
condensation  and  ultimate  recovery  of  the  antimonv  oxide. 

— W.'G.  M. 

XI.-ELECTRO-CHEMISTKY  AND 
ELECTRO-METALLURGY. 

(^.)— ELECTRO-CHEMISTRY. 

Electrolysis  of  Copper  Sulphate  as  the  Basis  of 
Acidimetry.     W.  Lange. 

See  undejJXXIII.,  page  1473. 

English  Patent. 

Batteries;    Electric  Primary    Cells  or  .      A.   P.  T. 

TuUy,  Wimbledon.     Eng.  Pat.  24,992,  Dec.  7,  1901. 

A  TWO-FLUID  cell  with  carbon  or  platinum  in  nitric  acid  or 
bromine  solution,  and  iron  in  ammonium  chloride  solutiou. 
The  inner  cell  is  sealed  and  provided  with  tubes  passing 
through  the  stopper. — W.  G.  M. 

French  Patents. 

,  Carbon;  Proiess  and  Apparatus  for  the  Fusion  of . 

Ludwig.  Fr.  Pat.  318,733,  Feb.  15,  1902. 
The  carbon  is  chiefly  fused  by  Joule';,  effect  in  a  gaseous 
atmosphere  at  a  high  temperature.  The  apparatus  consists 
of  a  cylindrical  metal  receptacle,  capable  of  containing  gas 
at  a  high  pressure,  which  is  closed  by  obturators.  A  band 
encircles  the  whole  in  such  a  way  that  by  inserting  mutable 
wedges  between  it  and  the  adjusting  pieces,  the  wedges 
enable  the  obturators  to  receive  a  uniform  pressure  >  hilst 
leaning  always  ceutrally  on  the  apparatus.— G.  H.  R. 

Iiermu-Electric  Material.  \^Alloys.']  Brenuir. 
Fr.  Pat.  3i8,i30G,  Feb.  12,  1902. 
Foe  thermo-electric  use  in  generators,  &c.,  the  employment 
is  claimed  of  alloys  composed  of  cobalt,  nickel,  or  other 
materials  having  a  low  power  of  demagnetisation,  and  of 
iron,  manganese,  steel,  or  other  materials  with  high  power 
of  demagnetisation.  An  alloy  is  recommended  composed 
of  30  to  90  per  cent,  of  iron  or  steel,  and  of  10  to  70  per 
cent,  of  nickel  or  cobalt. — G.  H.  K. 

Joint ;  a  Metallic  Hermetic ,  obtained  by  the  Fusion  at 

will  of  any  Metal  by  means  of  an  Electric  Current. 
Eoux.  Fr.'  Pat.  318,756,  Feb.  17,  1902. 
To  make  a  gas-tight  joint,  a  distilling  vessel,  boiler,  or  the 
like,  has  a  cover,  metallic  or  otherwise,  which  fits  into  a 
groove  of  refractory  metal,  the  melting  point  of  which  is 
lower  than  that  of  the  lualerial  of  the  cover,  and  which  is 
fusible  at  will  by  an  electric  current  passed  through 
suitable  electrodes.     When  the  cover  is   lowered   into   the 


groove  on  to  the  bed  of  metal,  the  latter  is  liquefied  by  the 
action  of  the  current,  and  the  cover  sinks  into  it.  The  ! 
current  is  then  cut  off,  and  the  vessel  remains  hermetically 
sealed.  The  patentee  claims  every  joint  formed  by  a 
metal,  which,  after  being  liquefied  by  the  electric  current, 
either  solidifies,  forming  one  body  with  the  parts  to  be 
jointed,  or  which  remains  liquid  between  them  either  by 
interior  or  exterior  heat,  or  by  the  continued  passage 
of  the  cut  rent.— G.  H.  R. 

Uydroxylamine ;    Electrolytic   Preparation   of .     La 

Raison  Commerciale.  C.  F.  Boehringer  und  Sohne. 
Fr.  Pat.  318,97S,  Feb.  24,  1902. 
Nitric  acid  is  electrolytically  reduced  in  the  presence  of  a 
second  acid  electrolyte  ot  low  temperature,  the  nitric  acid 
being  added  graduallv  in  proportion  as  the  reduclion  takei 
place.— G.  II.  R. 

Alkali  and  Alkaline  Earth  Sulphides  ;  Production  of  , 
in  an  Electric  Furnace,  M.  Bouvier.  Fr.  Pat.  319,187, 
Feb.  28,  1902. 
The  alkali  or  alkaline  earth  sulphates  are  mixed  in  a 
pulverised  or  agglomerated  condition  with  sufficient  carbon 
to  transform  them  into  monosulphides,  and  can  be  calcined 
in  any  sort  of  furnace  as  long  as  the  mixture  treated  is 
excluded  from  the  air.  Monosulphide  of  sodium  can  be 
produced  in  a  single  operation  or  in  two  operations  by  the 
addition  of  chloride  of  sodium  and  carbon  in  the  requisite 
quantities. — G.  H.  R. 

Alkali   and  Alkaline  Earth  Oxides;  Production   of , 

in  an  Electric  Furnace.  M.  Bouvier.  Fr.  Pat.  319,189, 
March  1,  1902. 
Alkali  and  alkaline  earth  sulphates,  with  or  without  the 
addition  of  carbon,  are  subjected  in  an  electric  arc  or 
resistance  furnace,  to  the  action  of  sprayed  water,  or  of 
steam,  which  decomposes  them  into  sulphur  compounds 
and  into  oxides.  Bj'  adding  aluniiniuin,  silica,  &c.,  and 
with  or  without  the  addition  of  carbon,  the  corresponding 
aluminates  and  silicates  are  obtained,  whilst  the  sulphur  is 
recovered  as  sulphurous  or  sulphuric  acid  and  other  sulphur 
compounds. — G.  H.  R. 

(B.)— ELECTRO-METALLURGY. 

Calcium  ;    Preparation  of  Metallic  ■ .      O.    Ruff   and 

W.  Plato.  Ber.,  35,  [17],  3612—3619. 
A  MIXTURE  of  calcium  chloride  and  fluoride  in  the  proportion 
of  100  to  16-5,  melts  at  660"  C,  and  is  suitable  for  the  elec- 
trolytic preparation  of  calcium.  On  the  small  scale,  the 
apparatus  shown  is  used. 
The  porcelain  crucible  has 
a  diameter  of  4  •  5  cm.  and 
is  5  cm.  high  ;  the  mixture 
is  heated  in  it  to  about 
800°  C.  The  anode  is  a  rod 
of  retort  graphite,  14  mm, 
thick,  the  cathode  an  iron 
wire  uf  2  mm.  diameter,  to 
which  is  attached  a  steel 
wire  of  0  ■  4  mm.  diameter. 
The  current  of  8  amperes 
(for  which  a  ])oteutial  differ- 
ence between  the  electrodes 
of  8  volts  is  needed)  keeps 
this  wire  bright  red  hot ; 
the  ^vire  proj'.'cts  a  couple 
of  mm.  below  the  end  of  the  thicker  wire,  and  dips 
into  the  liquid  just  so  far  that  the  end  of  the  thick  wire 
nearly  touches  the  surface.  The  metallic  calcium  forms  on 
the  end  of  the  thin  wire,  and  gradually  accumulates  in  a 
little  drop,;  when  this  is  large  enough,  it  is  shaken  off, 
when  it  floats  quietly  on  the  surface  of  the  \\qa'\<\,  and  is 
removed.  If  the  temperature  be  well  kept  up,  a  number  of 
these  globules  can  be  rapidly  obtained  ;  but  after  an  hour 
the  attack  of  the  crucible  becomes  considerable,  and  the 
globules  ot  metal  contain  a  considerable  proportion  of 
silicon,  so  that  the  operation  must  be  stopped. 

On  the  larger  Ecale,  the  apparatus  figured  by  Muthmann 
(this  Journal,  1902,  412)  is  used.     The  salts  arc  melted  by 
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a  current  of  about  45  amperes,  at  60  volts,  and  the  electro- 
lysing current  (at  30  volts)  is  regulated  to  18 — 30  amperes. 
With  this  apparatus,  calcium  chloride  aloue  can  be  eleetro- 
lyseil ;  but  in  this  case  the  temperature  must  be  kept  up  by 
withdrawing  the  anode  from  time  to  time  so  as  to  form  an 
arc. 

The  mixture  of  calcium  chloride  and  fluoride  can  also  be 
used  with  advantage  instead  of  calcium  iodide,  in  Moissan's 
method  of  preparing  calcium. 

The  electrolytic  metal  is  pure  white,  in  hardness  lies 
between  lead  and  gold,  has  a  density  of  l-.')9,  and  melts 
at  about  780°  C. ;  analysis  showed  992 — 9»-3  per  cent  of 
calcium.— J.  T.  D.         ' 

Calcium ;  Extraclinn  of  Metallic .     K.  Arndt.     Zeits. 

fur  Elektroc'heni.,  1902,  8,  [-li;],  861. 
Ak   iron  crucible  was  lined  with   fireclay,  and  a  layer  of 
fluorspar  having  been  placed  on  the  bottom,  it  was  dried 

I  for  24  hours  in  a  warm  place.  The  anode  consisted  of  a 
carbon  rod,  the  cathode,  of  an  iron  wire  surrounded  above 
with  a  porcelain  tube  to  a  distance  of  4  cm.  from  the  lower 
end,   as    shown    in    the    accompanying    illustration.      The 

I  crucible  was  kept  cool 
by   placing  it    upon   a 

I  block  of  iron.     Anhy- 

1  drous  calcium  chloride 

;  was  placed  in  the  cru- 
cible,   and   was    there 

I  iaelted  by  means  of  a 

I  subsidiary   carbon    ca- 

I  thode,  temporarily  held 

1  80  as  to  maintain  an  arc 
between  it  and  the  car- 
bon anode  until  the 
current   passed    freely 

I  through  the  electrolyte. 

I A    current   of  20 — 25 

I  amperes  was  used,  and 

I  the  charge  remained  in 

[tranquil  fusion.     After 

I  cooling    and    breaking 

I  away  the  slag,  metallic 

■  calcium    was   found  in 

I  well-fused  pieces.     It  was  ne.irly   white  when   freshly   cut, 

J  but  ra])idly  became  yellow  ;  it  had  a  granular   fracture,  and 

Icould    be   readily   hammered   and    tiled.     Analysis    showed 

|99  per  cent,  of  calcium,  and  0-1  per  cent,  of  silicon,  but  no 

(iron  or  aluminium. — W.  G.  M. 


French  Patents. 

\Electric  Furnace  fur  the  Electro-metalluryy  of  Iron  or  of 

its  Compounds.     M.  Harmet.     Fr.  I'at.   318,283,   Feb.   1, 

1902. 

IThb  process  consists  in  produciug  steel  directly  from  raw 

lores,  fluxes,  and  coke   or  other   reducing  agent,   in  three 

Idistinct  and    successive  stages,  each   being  carried  out  in  a 

iKeparate    vessel,   forming    however,   one   apparatus.      The 

Ifurnace   comprises    a    calcinator,    reducer,   and   regulator. 

■The  first  is  narrowed  in   the  middle,  and    then  widened  at 

jthe  base  to  allow  of  heating  by  a  small  portion  of  the  gases 

Icoming  from  the  reducer,  the   continual   action  of  the  cal- 

Icinator  being  ensured  by  the   alternating  movements  of  a 

piston,  the  crucible  being  meanwhile  closed.     The  reducer 

Iwidens  from   top  to  bottom,  and  has   a  crucible  of  special 

Vorm  in  order  to  facilitate  the   penetration  of  the  gases  in 

■circulation,  and  the  descent  of  the  materials,  as  well  as  to 

jirovide  a  sufficient  circumference  to  allow  of  the  breaking 

lap  of  the  electric  energy,  and  also  to  permit  of  the  employ- 

Tient    of    relatively    short    carbons,    and    to    reduce    the 

ariations  of  the  height  of   the  slag,  and  consequently  of 

'Be  movements  of  the  carbons   requisite   to   keep  them  in 

'  ouch  wiih  the  slag  which   acts  as   resistance   to  transform 

he  electric  energy  into   calories.     Tap  holes  are  arranged 

11  the  crucible,  and  means   are   provided   for  maintaining  a 

onstant  pressure  of  the  gas  in   the  mouth  of  the  reducer, 

ind  for  preventing  the  access  of  air.     The  regulator,  which 

s  cylindrical,  has  four  openings,  one  for  the  admission  of 

he  raw   metal,   and    the    others    for   charging,   for    the 

lowing  off  of  the  slag,  and  for  tapping  the  metal. 

— G.  H.  K.       I 


Steel;  Employment  of  the  Electric  Arc  in  the  Manufacture 

of •     M.  Jacolliot.     Fr.  Pat.  318,389,  Feb.  4,  1902. 

The  electric  arc  is  used  to  carburet  the  iron,  or  to  modify 
the  amount  of  carbon  in  steels  insufficiently  carburetted, 
and  also  to  decarburet  partially  castings  or  steel  which 
contain  too  much  carbon.  The  electrodes  are  formed  of 
the  material  to  be  treated. — G.  H.  R. 

Furnace  with  Moving  Electrode ;  Electric .  La  Societe 

Electric-Metallurgique     Franyaise.        Fr.    Pat.    318  638 
Feb.  12,  1903.  ' 

The  furnace  comprises  a  carbon  crucible  below,  with  a 
carbon  block  above  it,  the  electric  current  entering  by  them 
and  being  transmitted  by  the  coke  or  other  combustible 
which  fills  the  body  of  the  furnace  below  the  upper  contact 
block,  and  which  thus  constitutes  the  moving  electrode  which 
is  consumed  iu  proportion  as  the  reductiou  of  the  ore  is 
effected,  and  which  is  continually  renewed  from  a  hopper 
above.  There  is  a  preparatory  furnace  adjacent  into  which 
escape  the  gases  arising  from  the  reaction,  and  which  effect 
the  heating,  softening,  and  even  the  fusion  of  the  ore  wnich 
passes  in  a  hot  and  fluid  condition  into  the  combustible 
enclosed  in  the  body  of  the  furnace,  and  there  undergoes 
reduction.  An  additional  carbon  block  may  be  employed 
at  the  bottom  of  the  inclined  conduit  of  the  preparatory 
furnace,  and  below  the  upper  contact  block,  in  order  to 
effect  by  the  short  circuit  set  up  between  them,  hot  currents 
ensuring  the  flow  of  the  melted  mineral  from  the  prepara- 
tory furnace,  and  preventing  the  obstruction  of  the  column 
of  carbon.  In  a  modification  the  feed  hopper  opens  on  the 
middle  of  a  large  carbon  plate  on  which  is  one  of  the 
terminals,  and  which  closes  the  bottom  of  the  furnace,  whilst 
the  other  terminal  is  formed  by  the  crucible. — G.  H.  R. 


XII.-FATS,   OILS,  AND  SOAP. 

Datura  Oil.     1).  Holde.     Mitt,  aus  dem  konigl.  techn. 
Versuchsanst.  zu  Berlin,  1902,  20,  [2],  66 67. 

The  author  extracted  16-7  per  cent,  of  oil  from  the  air- 
dried  seeds  of  Datura  stramonium  by  means  of  benzene. 
The  alkaloid,  daturine,  was  apparently  not  extracted  by  the 
solvent,  or  at  least  could  not  be  detected  in  the  od.  The 
oil  thus  obtained  was  green  to  yellowish-brown  in  colour 
and  had  a  characteristic  odour.  ()u  standing  it  yielded  a 
dark  floeculeut  resin-like  deposit.  The  hltered  oil  had  an 
efliux  velocity  iu  Engler's  apparatus  nine  times  less  than 
that  of  water  at  20-  C.  Its  specific  gravity  at  15°  C.  was 
0-9175.  When  cooled  to  0°  C  it  began  to  gelatinise ;  at 
-  15'^  C.  it  became  viscous,  and  thick  at  —  15'  C.  It 
dried  forming  a  firm  skin,  when  heated  in  a  thin  layer  for 
13  hours  at  50°  C,  whilst  at  (he  ordinary  temperature  it 
was  still  liquid  after  23  days,  and  only  showed  signs  of 
drying  after  35  days.  It?  iodine  value  was  113,  and  its 
saponification  value,  186.  Tiie  fatty  acids  were  judged  to 
contain  solid  unsaturated  readily  oxidisable  acids  as  well  as 
solid  saturated  acids.  The  iodine  value  of  the  liquid  acids 
was  exceptionally  low.  The  solid  fatty  acids  fractionally 
precipitated  by  means  of  magnesium  acetate,  yielded,  in 
addition  to  daturic  acid,  Ci^Hj/^  (m.  pt.  55°  C),  an  acid 
of  molecular  weight  261,  and  m.  pt.  60°— 62°  C,  (palmitic 
acid,  molecular  weight  256,  and  m.  pt.  62°  (J.),  and  an  acid 
melting  at  53" — 54°  C,  and  having  a  molecular  wei<'ht  of 
over  286.— C.  A.  M. 

Rosin  Oil  in  Mineral  Oil ;  Detection  of . 

G.  Halphen. 
See  under  XXIII.,  page  1474. 

E.NGLI8H  Patents. 

Oil,  chiefly  designed  for    Use  as  Substitute   for   Linseed 

Oil;    Manufacture  of  .      VV.  A.  Smith,  Cleveland, 

Ohio,  U.S.A.     Eng.  Pat.  17,290.     Aug.  6,  1902. 

See  U.S.  Pat.  708,178  of  1902  ;  this  Journal,  1902,  1238. 

— C.  A.  M. 
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Cotton-Seed  Meal  and  the  like:  Process  and  Apparatus 

for  Deodorising .     F.  II.  Pratt,  Decatur,  111  ,  U.S.A. 

Eng.  Pat.  18,197,  Aug.  19,  1902. 

Ske  U.S.  Pats.  "0.'j,787  and  707,354  of  1902  ;  this  Jourual, 

1902,  1084  anil  1188.— C.  A.  M. 

Oils  ;     Process    for    Solidifying    and     Tunvhening    . 

\ Rubber  Snbstitvte.']     3.  B.  Scammell  and  E.  A.  Muskett. 
Eng.  Pat.  21,229,  Oct.  23,  ISOl. 

See  under  XIII.  C,  page  1461. 

Pharmaceutical  Co»ipomids    [Fats  containing  Iodine  and 

Sulphur]  ;  Manufacture  of .     H.  E.  Newton.     From 

F.  Ba.yer  and  Co."    Eng.  Pat.  24,321,  Nov.  29,  1901. 

See  under  XX.,  page  1468. 

Filter-Presses    \_Cocoa  Butter  from  Cocoa  Liquor"]. 
M.  A.Smith.     Eng.  Pat.  9884,  April  29,  1902. 

See  under  XVIII.  A.,  page  1464. 

French  Patents. 
Oil  and  other  Soluble  Substances  from  Grains,  Pulp,  Sfc.  ; 

Apparatus   for     Continuous     Extraction    of  .      E. 

Bataille.     Fr.  Pat.  319,204,  March  1,  1902. 

Thk  materia!  is  mechanicalh-  introduced  into  an  extraction 
chamber  where  it  meets  a  current  of  solvent  pas.sing  in  the 
opposite  direction.  After  leaving  this  chamber  it  is  raised  by 
an  elevator  to  a  drying  chamber,  and  discharged,  whilst 
the  saturated  solvent  passes  into  a  distillation  apparatus. 

— C.A.  M. 

Oils,  Vegetable,  used  in  Painting  ;  Process  of  Decolorising 
.     Tedesco.     Fr.  Pat.  318,323,  Feb.  3,  1902. 

See  under  XIII.  A.,  below. 

Oils;  Process  of  Solidifying  and  Thichemng  [Rubber 
Siibstilule]  —  .  Scammell  and  Muskett.  Fr.  Pat. 
319,074,  Feb.  25,  1902. 

See  under  XIII.  C,  page  1461. 

Glycerin  from  Distillation  in  Vacuo ;  Method  and  Appa- 
ratus for  Recovery  of .  Flandrak.    Fr.  Pat.  318,279, 

Jan.  31,  1902. 

The  aqueous  glycerin  vapours  are  conducted  through  one 
or  more  condensing  chambers  of  larger  diameter  than  the 
pipe  irom  the  retort,  and  preferabl}'  containing  iron  frag- 
ments, flint  jiarticles,  or  the  like.  A  vessel  below  receives 
the  glycerin,  whilst  the  water  vapour  is  withdrawn  from  the 
chamber  by  means  of  the  pump. — C.  A.  il. 

Broom  ;    Utilisation  of  ,  for  Manufacture  of  Papet 

Pulp.  [JSmployment  of  Waste  Lye  in  Manufacture  of 
Soap.]  Scopinich-Persichetti.  Fr.  Pat.  318,050,  Feb. 
13,  1902. 

Sec  under  XIX.,  page  1467. 

XIIl.-PIGMENTS,  PAINTS;   RESINS, 
V  Ah  WISHES;   INDIA-RUBBER,  Etc. 

(^.)— PIGMENTS,  PAINTS. 

English  Patent. 

Pigments;  Process  if  Producing  Black  and  Dark  Car- 
bonaceous  .     D.  J.  Ogilvie,  Cincinnati,  Ohio,   U.S.A. 

Eng.  Pat.  16,783,  July  29,  1902. 

See  U.S.  Pat.  706,00!  ;  this  Journal,  1902,  1084.  Further 
devices  for  carrying  out  the  same  principle  are  described. 

— M.  J.  S. 
French  Patents. 

Oils,  Vegetable,  used  in  Painting ;  Process  of  Decolorising 
.     Tedesco.     Fr.  Pat.  318,323,  Feb.  3,  1902. 

The  oil  is  decolorised  with  nascent  hypochlorous  acid  gas, 
and  is  then  mixed  with  a  small  proporiion  of  cubaltous 
hydroxide,  Co(OU);,  and  oxidised  in  a  current  of  air,  the 
cobalt  salt  acting  as  a  carrier  for  the  atmospheric  oxvgen. 

— C.  .V.  M. 


^] 


Orange  Lakes  from  a    Neu>  Monazo  Dyestujf  ;  Manufac- 
faclure  of .     Bad.   Anilin    und   Soda   Fabrik.      Fr.    fliCi 


1^' 

1^' 


Pat.  315,573,  1901. 

See  under  IX.,  page  1451. 

(B.)— UESINS,  VARNISHES. 

Copal  Resin  ;  Experiments  on   the  Chemical   Composing  I 

of  .      M.   Guedras.      Comptes    Bend.,    1902,   135  'I 

[19],  797—798.  '  ' 

Madagaso.4b,  Congo,  and  Kauri  copals  were  submitted  to  iB'"' 
dry  distillation  with  the  following  results  : —  • 


Mada*as.        congo.     !      K.uri. 


Evolution  of  ^as)           oq  gn 

commenced }  

The  trum  fused „  150 

Distillation  commenced  .    ,.  270 

^^?Sna?rr  !''—•*•  '»■« 

Oilv     portion     of)  ic.-- 

distillate >        "  '°  '" 

Acid  value  of  giiiii-resin 143 

.\cid  value  of  oil SO 


30 
lOS 


8-C 

33-5,5 
•24 


8-26 


0!i-7 
3i! 


The  harder  a  copal,  the  higher  is  its  acidity. 

The  oils  are  soluble  in  alcohol,  ether,  and  benzene, 
carbon  bisulphide,  but  not  in  the  terpenes.  When  treated 
with  nitric  acid,  the  oils  yield  a  yellow  resin  soluble  in  the 
same  menstrua,  as  well  as  in  vegetable  oils.  The  charac- 
teristic terpene  odour  iu  the  distillate  from  the  oil  oxidised 
by  nitric  acid,  and  the  presence  of  oily  drops  with  an  odour 
of  camphor,  suggest  that  the  copals  contain  oxidised 
terpenes.  (Compare  Bottler,  this  Journal,  1893,  773; 
Stephan,  1897,  51;  Zucker,  1899,  l."i3  ;  Lippert  aad' 
Reissiger,  1900,  1122.)— .\I,  J.  S. 

Copals ;  Fusion  of under  Pressure.     II.     W.  Lipp^. 

Chem.  Rev.  Feti-  u.  Harz-Iod.,  1902,  9,  [U],  250—252. 

(See  also  this  Journal,  1901,  1122.) 
The  author  points  out  that  his  previous  results  are  not  Id 
agreement  with  those  of  Smith  (this  Journal,  1901,  1076||, 
who  found  that  copal  heated  under. pressure  was  completely 
soluble  in  linseed  oil  and  lurpentu.e,  yielding  a  serviceable 
varnish.  In  the  authors  experiments  on  similar,  though 
not  identical  lines,  copal  fused  in  a  closed  tube  in  linseed 
oil  in  the  presence  of  a  little  oil  of  turpentine  separated 
again  from  its  solution. 

Further  experiments  have  now  been  carried  out.  using  a 
cast-iron  autoclave,  with  a  pressure  of  about  25  atmo- 
spheres, and  a  temperature  of  250°  C.  was  obtained ;  at 
higher  pressures  than  this,  leakage  of  gas  took  place. 

In  all  the  experiments,  balsam-like  masses  or  dark  oils 
were  obtained.  Manila  copal,  after  being  heated  for  a 
long  time  at  205'  C.  and  at  a  pressure  of  15  atmospheres, 
left  a  thick  brown  syrupy  mass  at  the  bottom  of  the 
beaker  iu  which  the  copal  had  been  placed,  whilst  a  lighter 
oil  had  deposited  at  the  bottom  of  the  autoclave.  The 
mass  was  soluble  in  linseed  oil  and  turpentine  oil,  Jrat 
did  not  yield  a  serviceable  varnish.  Colophonv  heated 
at  180°  C.,  under  a  pressure  of  13  atmospheres,  yielded  a 
balsam-like  mass  wiih  a  strong  odour  of  rosin  oil. 
Zanzibar  copal  was  heated  at  220°  C,  nilh  a  maximum 
pressure  of  14  atmospheres.  It  yielded  a  balsam-like 
mass,  which,  when  mixed  with  linseed  oil,  turpentine  oil, 
and  a  siccative,  could  be  used  as  a  varnish,  though  the 
drying  properties  were  not  satisfactory.  These  results 
differed  from  those  of  the  previous  experiments  in  which 
Zanzibar  copal  was  heated  in  a  sealed  glass  bulb  to  300°  C. 
without  HBdergoing  fusion. 

iiauri  copal  at  200°  G.  and  22  atmospheres'  pressure 
yielded  a  dark  brown  malodorous  oofial  oil,  consisting 
partially  of  light  and  heavy  oils,  and  having  the  specific 
gravity  1-Oo25at  195'  C.  "  It  was  soluble  in  chloroform, 
acetone,  turpentine  oil,  carbon  bisuljihide,  camphor  oil,  anii 
benzene,  and  partially  soluble  in  benzine,  alcohol,  and  amv! 
al.iohol.     In   the  author's  opinion  it    is   doubtful    whether 
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these  fusion  products  of  copals  will  acquire  any  technical 
importance  on  account  of  the  high  price  of  copals,  for  he 
finds  that  the  solutions  they  jitld  do  not  form  serviceable 
varnishes. — C.  A.  M. 


French  Patent. 

Varnish  ;  Mfthod  of  Manufacturinij . 

Fr.  Pat. "3 18,289,  Feb.  ],  1902. 


Tedesco. 


The  hreakirig  up  of  copals  into  simpl--  terebeuthenes  is 
stated  to  he  most  readily  effected  by  heating  the  copals 
under  a  retlux  condenser  (at  the  ordinary  jiressure,  or  in  a 
more  or  less  complete  vacuum)  with  a  small  proportion  of 
terebenthene  or  diterebenthene.  Means  are  provided  for 
removing  the  acid  aqueous  vapours,  and  the  products  are 
claimed  to  be  much  less  coloured  and  to  yield  better 
varnishes  than  copals  as  ordinarily  treated,  whilst  there  is 
no  loss  of  copal  oil.  A  subsidiary  claim  is  for  the  deodo- 
lisaticn,  by  means  of  quicklime,  of  terebenthene  mechanically 
carried  over  by  the  water  vapour. — C.  A.  M. 

(O— INDIA-RUBBER. 

Latex  and  Rubber  from  Castillod  Elastica ;   E.rperiments 

on .    C.  O.  Weber.    Imp.  Inst.  J.,  1902,  8,  [95]  ;  also 

India-rubber    and     Gutta-percha    Trades'    Journal,  24 
-       [6,  7,  S]. 

Thesk  observations  refer  chiefly  to  the  trees  growing  on  the 
Las  Cascadas  Plantations,  Isthmus  of  Panama,  where  the 
land  rises  gradually  to  a  height  of  1,200  feet,  and  on 
the  lower  slopes,  rubber,  cacao,  and  coffee  grow  abundantly. 
The  plantation  comprises  some  70,000  rubber-trees,  of  which 
15,000  are  from  11 — 12  years  old.  Their  average  yield  is 
as  follows : — 


Age  of  Tree. 


Yield  of 
Late.\. 


Percentage 
ol  Rubber 
in  Latex. 


Tielrl  of 
Rubber. 


Years. 

lb. 

nz. 

Per  cent. 

02. 

ti 

1 

13 

26 

7-5 

7 

■> 

0 

2I-, 

9-6 

8 

3 

1 

2a 

14-2 

11 

5 

3 

31 

1 

2t.-7 

The  trees  are  tapped  twice  in  a  year,  so  that  the  annual 
yield  is  double  the  above  quantities. 

Latex. — At  first  pure  white,  this  rapidly  becomes  brownish- 
black,  owing  to  the  presence  of  an  oxidising  ferment ;  it 
is  intensely  bitter,  and  contains  much  albuminous  matter 
(11  percent.),  which  the  author  considers  is  the  cause  of 
the  rapid  coagulation. 

Methods  of  Coagulation. — The  native  rafthods  vary,  and 
may  be  classified  thus: — (a)  The  latex  is  washed  and 
treated  with  the  acid  juice  of  the  moon-plant,  Calonyction 
speciosum,  as  in  British  Honduras  ;  (i)  The  juice  of 
Ipomaa  bona  7iox,  which  is  said  to  bo  strongly  alkaline, 
is  added  ;  (c)  The  latex  is  placed  in  shallow  holes  in  the 
ground,  and  boiling  soap  solution  poured  in  (Panama)  ; 
(d)  Alum  solution  is  added  to  the  latex  ;  (e)  The  latex 
is  boiled  in  earthen  vessels  (Mexico).  These  methods 
appear  to  depend  on  the  initial  coagulation  of  the  albu- 
minous matter,  which  brings  down  the  rubber  globules 
with  it.  If  the  fresh  latex,  olitained  at  Cascadas,  is 
slightly  diluted,  it  is  not  coagulated  by  prolonged  boiling, 
but  if  allowed  to  stand  until  it  darkens,  is  then  rapidly 
coagulated  by  heat.  Caslilloa  rubber  rapidly  putrefies 
owing  to  the  albuminous  matter,  and  to  avoid  this,  the 
author  devised  the  method  of  diluting  the  latex  (5  volumes 
of  water),  allowing  it  to  stand  until  the  rubber  rises  to  the 
top  like  cream  (24  hours),  having  first  added  formaldehyde 
(8  01.  per  barrel),  which  keeps  the  albuminous  matter  in 
solution,  and  causes  the  rubber  globules  to  coalesce  into  a 
cake,  which  may  be  lifted  entire  from  the  barrel.  The 
oake  is  cut  into  strips,  washed  and  drieil.  The  strips  are 
light  in  colour,  semi-transparent,  they  yield,  a  clear  solution, 
are  non-putrescible,  and  of  very  high  purity.  Analysis 
showed: — Resinous  matter,  2' 6  per  cent.;  ash,  0-44  per 
cent.:  albuminous  and  insoluble  matter,  nil. 


Itesin. — The  proportion  of  resin  in  the  latex  appears  to 
increase  from  the  root  upwards,  and  is  greatest  in  the  latex 
of  young  trees.  The  trees  should  be  at  least  eight  years  old 
before  tapping,  otherwise  the  rubber  will  contain  an  excessive 
pro|]ortion  of  resin. 

Varieties  of  Castilloa  Elastica. —  Three  varieties  are 
known,  and  have  very  different  values  as  rubber-producers. 

C  Elastica  AUia. — This  has  a  white  bark,  with  a  yellowish 
or  pink  tinge,  is  the  hardiest  variety,  suffers  little  from 
tapping,  and  gives  a  thick  creamy  latex,  with  the  largest 
proportion  of  rubber. 

C.  Elastica  Ner/ria. — Has  a  rough  dark  bark,  is  easily- 
bled  to  death,  yields  a  thin  latex  but  good  quality  rubber. 

C.  Elastica  Rubra. — Has  a  smooth,  reddish  bark,  thio 
and  brittle,  without  the  longitudinal  furrows  of  the  other 
two  species.  The  yield  of  latex  is  small,  but  the  rubber  is 
of  good  quality.  This  variety  is  common  all  over  Central 
America,  and  has  probably  been  planted  instead  of  alba. 
Koschuy  is  of  opinion  that  it  was  rubra  that  gave  such 
discouraging  results  in  Ceylon  and  Java.— R.  h.  J. 

EsGLisa  Patents. 

Caoutchouc,  India-rubber.  Gum  Elastic,  and  similar  Mate- 
rials ;  Process  of  Deculcanisinff   .     A    E.  J.  V.   J. 

Theilgaard,   Copenhagen.      Eng.   Pat.    20,081,   Sept.   13 
1902. 

The  process  described  in  Eng.  Pat.  80-11, 1899  (this  Journal, 
1899,  694),  is  modified  by  carrying  it  out  at  a  temperature 
of  100'  C.  and  at  a  pressure  between  2  and  10  atmospheres. 

— F.  H.  L. 

Oils ;     Process   for    SuUdifi/ing    and     Toughening    .. 

[Rubber  Substitute.}     J.  B.  Scammell  and  B.  A.  Muskett. 
London.     Eug.  Pat.  21,229,  Oct,  2:i,  1901. 

The  oil  (e.g.,  castor  oil)  is  mixed  with  a  certain  proportioni 
of  fibrous  material,  such  as  cotton  or  other  form  of  cellulose, 
the  mixture  added  to  a  solution  of  sulphur  chloride,  and  the 
whole  thoroughly  incorporated.  Claims  are  also  made  for 
the  reduction  of  the  cellulose  to  a  gum-like  mass  by  "  dis- 
tillation in  a  closed  vessel,"  and  for  the  addition  of  a  small 
proportion  of  drier  to  the  mixture  of  cellulose  and  oil. 

-C.  A.  M. 


Fkexch  Patents. 


Rubbe 


Regeneration  of  Vulcanised .     Price. 

Fr.  Pat.  318,580,  Fob.  11,  1902. 

See  U.S.  Pat.  693,131 ;  this  Journal,  1902,  357.— I".  H.  L. 

Fabric  ;  Recover]/  of  Volatile  Solvents  used  in  the  Vulcani- 
sation  or   other    Treatment   of  .      I.   Frankenburg, 

Ltd.     Fr.  Pat.  319,239,  March  3,  1902. 

See  Eng.  Pat.  16,919,  1901  ;  this  Journal,  1902,  968. 

— F.  H.  L. 

Oils;     Process     of     Solidifying     and     Thickening    . 

[Rubber  Substitute.]     Scammell  and  Muskett.     Fr.  Pat. 
319,074,  Feb.  25,  1902. 

See  Eng.  Pat.  21,229  of  1901  ;  see  foregoing,  under  Ene. 
Pats.— C.  A.  M.  005 


XIV.-TANNma ;  LEATHER,  GLUE,  SIZE. 

Hide  Powder  and  Hides ;  Action  of  various  Acids,  Organic 

and   Inorganic,   on   ;    and   an  Investigation    of  the 

Plumping  Effect  of  various  Acids.  [Lactic  Acid  for 
Plumping  Sole- Leather.]  J.  Paessler  and  W.  Appelius. 
Gerber-Zeit.,  1902,  45.  (See  this  .lournal,  1902,  627.) 
The  plumping  of  heavy  leather  is  usually  assisted  by  the 
addition  of  acid  instead  of  leaving  the  whole  of  the  work  ta 
be  done  by  the  naturally  formed  acids  (lactic  and  acetic) 
present  in  sour  yard  liquors. 

Sulphuric  acid  is  used,  but,  in  view  of  the  difficulty  of 
removing  it  and  the  great  injury  it  causes  when  left  in  the 
hide,  is  a  most  unsuitable  agent.  Hydrochloric  acid  is 
favoured  by  some  authorities  (see  this  Journal,  loc.  cit.^ 
chiefly   because   of  its   low    price.     Lactic   :icid   has,  until. 
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recently,  been  too  costly,  but  it  is  now  manufactured  at  a 
price  which,  considering  its  special  advantages,  should,  to  a 
great  extent,  remove  this  objection. 

The  authors  have  made  a  very  large  number  of  compara- 
tive experiments  with  oxalic,  sulphuric,  hydrochloric,  lactic, 
and  acetic  acids,  to  determine  their  relative  advantages  and 
disadvantages.  As  regards  sulphuric  acid,  tbey  find  that  a 
verv  considerable  projjortion  (from  90  to  30  per  cent., 
according  to  the  strength  used)  of  this  acid  is  absorbed  by 
the  hide,  and  remains  there;  whilst,  approximately,  half  the 
proportion  of  lactic  acid  is  absorbed  to  do  the  same  amount 
of  plumping.  As  regards  relative  weight-  and  strength-pro- 
ducing qualities  of  the  acids  mentio:ied,  lactic  acid  has  a 
marked  superiority  at  concentrations  .above  2  per  cent,  and, 
notably,  in  4  per  cent.  Bolution.  Thus,  one  set  of  experi- 
laenfs  showed  that  the  percentage  increase  in  weight  and 
strength  of  the  finished  leather,  when  lactic  acid  was  used, 
was  22-8  and  53-4  per  cent,  respectively.  The  corre- 
sponding figures  in  the  case  of  acetic  acid  were  10'8  and 
36 '7  :  for  oxalic  acid,  13'2  and  39-1  per  cent. ;  whilst,  for 
sulphuric  .acid,  they  were  4-6  and  17-2  ;  and,  in  the  case  of 
hydrochloric  acid,  3' 7  and  19 '3  per  cent,  respectively. 

'"  Orer-plumpiug,"  moreover,  is  more  liable  to  occur  with 
inorganic  acids  than  with  organic  acids,  so  that,  in  view  of 
its  relatively  greater  economy  of  use,  its  superiority  as 
regards  weight-  and  strength-production  and  its  non- 
injurious  action,  lactic  acid  appears  to  be  specially  indicated 
as  a  plumping  agent,  despite  its  somewhat  higher  cost. 

Commercial  samples  vary  from  about  40  to  50  per  cent, 
strength,  according  to  the  density,  contain  little  and  some- 
times none  of  the  inactive  anhydride,  and  only  traces  of 
other  acids,  in  the  form  of  salts,  and  therefore  harmless. 
In  buying  the  acid,  the  authors  point  to  the  necessity  of 
distinguishing  between  percentage  by  weight  and  by  volume. 
100  kilos,  of  an  acid,  of  dei^sity  1'1837  and  strength  50- 1 
per  cent,  by  weight,  contains  50*  1  kilos,  of  real  lactic  acid; 
whilst,  if  the  strength  be  50"  1  percent,  by  volume,  the 

100  kilos,  contain  only  ^..^.^.OT  42-3  kilos,  of  real  acid. 

— K.  L.  J. 

Chestnut  Extract  mixed  with  with  Oak  Extract ;  Detection 
and  Determination  of .     F.  Jean. 

See  under  XXIII.,  page  1476. 

English  Patents. 

Tannin   Extracts;    Manufacture  of    ;    to  Increase 

their  Vtility  for  Tannimj  Leather.    G.  Klenk,  Hamburg. 
Eng.  Pat.  25,063,  Dec.  9,  1901. 

Hot  tannin  extracts,  as  they  come  from  the  extractors, 
nre'  thoroughly  mixed  with  a  predetermined  quantity  of 
aluminium  sulphate,  depending  on  the  strength  of  the 
extract.  When  the  liquor  is  decolorised,  sodium  bisulphite 
is  added,  with  stirring,  iu  the  quantity  required  hy  the 
equation  :  — 

AL  (§04)3  + 6Xa  H.'^O;,  =  AljCOH)^  +  SNa.SOi  -(-  GSO„. 
The  mixture  is  then  cooled  to  20° — 25^  C,  and  run  into  the 
clearing  vat.  A  taunin  liquor  of  4"  B.  requires,  per  5,000 
litres,  4  kilos,  of  solid  aluminium  sulphate,  and  15 — 20  kilos. 
of  sodium  bisulphiteof  38— 40'  B.— W.  G.  M. 

Organic  Substances  IHides  and  Shins']  ;  Presentation  of 

.      C.  L.  Klett  and  A.  P.  Potel.      Eng.   Pat.    17,478, 

Aug.  8,  1902. 

See  under  XVIII.,  A.,  page  1464 

French  Patekts. 

Tannic  and  Tinctorial  Extracts ;  Preparation,  Purification, 

and  Preservation  of .    Peyrusson.    Fr.  Pat.  318,523, 

Feb.  8,  1902. 

Extracts  of  tannin  and  of  colouring  matters,  whether  in 
the  course  of  preparation  or  otherwise,  are  subjected  to  the 
action  of  electricity,  with  alteruatiug  currents,  electrodes  of 
aluminium,  zinc,  lead,  or  tin  (the  latter  especially,  and 
preferably  as  cathode)  being  used.  Or  tin  and  another 
more  electro-positive  metal  may  be  used  simply  iu  voltaic 
combination.      Many  methods  are   indicated  in  which   tin. 


with  or  without  other  metals  or  alloys  in  electric  conjunctioni-H 
are  applied,  not  only  during  the  preparation  of  the  extracts,  j 
but  as  means  for  their  purification  and  preservation.  ThCi 
invention  may  be  applied  in  boilers,  evaporating  or  con- 
centrating vessels,  filters,  and  generally  iu  all  vessels  used  iu] 
the  preparation  or  storing  of  such  extracts. — E.  S. 

Casein  Product  [Ivnrii  or  Bone  Substitute"]  ;  Manufacturt 

of  a  .     Ensminger.     Fr.  Pat.  318,385,  Feb.  i,  1902, 

OxE  hundred  parts  of  casein  are  mixed  with  20  to  60  pal 
of  alcohol  (90 — 95  per  cent.)  Five  to  10  parts  of  borar| 
dissolved  in  20  to  60  parts  of  water,  are  then  added,  and  ih( 
stirring  continued.  The  plastic  mass  obtained,  is  rolled' 
and  pressed  (by  a  pressure  of  15 — 6u  kilos,  per  sq.  cm.) 
into  flat  cakes,  which  are  then  suspended  for  12 — 24  hourii 
in  a  15 — 20  per  cent,  solution  of  acetic  aldehyde,  of  benz- 
aldehyde,  or  of  crotonic  aldehyde.  The  resulting  prodaeti 
is  unaffected  by  moisture  — W.  P.  S. 


I 


XV.-MiNQRES,  Etc. 


1 


English  Patent. 

Artificial  Manures;  Manufacture  nf .     H.   H.  Lake 

London.      From   the  Cyanid-GiS-dlschaft,  Berlin.     Eng^ 
Piit.  17,507,  Aug.  8,  1902. 

The  salts  resulting  from  the  combiuation  of  the  nitrogeo. 
compounds,  dicyandiamide,  or  dieyandiamideue,  with  sul- 
phuric,  hydrochloric,  or  phosphoric  acid  are  utilised  as 
manures,  either  alone  or  mixed  with  other  manures.  Such 
nitrogen  coujpounds  are  obtained  by  the  "  action  of  nitrogei 
upon  carbide,  carbide-forming  mixtures,  and  mixtures 
compounds  of  alkalme  earths  n-ith  charcoal." — N.  H.  J.  M; 

XVl.-SUGAE.  STAECH.  QUM,  Etc. 

Man7iose;   Detection  of .     F.  H.  Storer. 

See  under  XXlII,,p[;ye  1474. 


h 


Process    ofs 
Eng.    Pat. 


English  Patent. 
Sugar  from     Beetroot    and     Cane    Juices ; 

Extracting .       F.    HIavati,    Antwerp. 

21,985,  Oct.  31,  1901. 

Htokofluosilicic  acid  or  hi'drofluoboric  acid,  previously 
neutralised  with  lime,  is  added  to  the  saccharine  juices 
quantities  calculated  for  the  alkali  salts  present  darini 
the  customary  treatment  with  milk  of  lime.  Oxidisini 
substances  such  as  calcium  peroxide,  manganese  peroxidej^ 
or  hydrogen  peroxide  are  also  added  to  oxidise  the  organic^ 
non  -  sugar.  Before  the  second  earbonation,  vegetable 
matters  containing  nitrogen  and  tannin  are  added  to  the 
juice  iu  order  to  remove  the  alkali  chlorides.  During  tlie 
evaporation  to  syrup,  substances  are  added  to  the  liquor 
which  bring  about  the  formation  of  hydrogen  or  other 
reducing  agent.  Such  substances  may  be  iron  fihugs, 
zinc  dust,  zinc  antimouide,  zinc  calcide,  magnesium  silicidj, 
calcium  carbide,  aluminium  sulphide,  or  phosphorus 
sulphide.  Charcoal  powder,  together  with  an  electric 
current  or  phosphorous  01  hypophosphorous  acid,  may 
serve  a  similar  purpose.  The  syrujj  may  subsequently  be 
treated  with  sulphur  dioxide  or  hydrogen  sulphide. 

—J.  F.  B. 
French  Patents. 

Beetroots  and  other  Materials ;    New  Method  and  Appi 

ratusfor  the  Extraction  of  Juice  from  .     Hyros  ai 

Rak.     Fr.  Pat.  318,451,  Feb.  6,  1902. 

The  diffusion  apparatus  consists  of  conical  helices  rolatiuj 
in  conical  cxsings,  which,  at  a  certain  distance  from  their 
narrow  ends,  have  an  annular  opening  through  which  the 
juice  flows,  whilst  the  sliced  beet,  or  other  matter  o]ierated 
on,  is  further  compressed  on  its  way  to  the  narrow  end  of 
the  helix  ;  it  is  there  discharged  into  a  chamber  in 
communication  with  the  other  helices,  and  from  Ibis  it  is 
transported  by  the  action  of  helices  into  the  ne'it  ililfuser. 
The  diffusing  liquid,  water  for  example,  enters  the  last  of 
the  chambers  and  goes  with  the  slices  iuto  the  last  diffuser. 
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from  which  it  flows  by  the  exit  tube  of  the  juice  into  the 
preceiUna;  chamber  aud  so    on,  uutil    it  reaches    the    first 
diffuser.       The    pressure    is     regulated    aud     maintained 
constam   bv  means  of  a  circulation   cistern  into  which  the   ' 
same  qn:intity  of  .juice  is  introduced  at  the   same   time  as  < 
the  first  diffuser  is   connected   with  the  regulating  cistern,  j 
so  that  the  level  of  the  liquid  is  maintained  at  the   height   | 
of  the   junction  from  the  circulating  cistern.     Jn  order  to 
regulate  the  discharge  of  the   beet  slices   or  other  material, 
these  are  more  or  less  held  h.iek  in   the    last  diffuser   by 
means  of  a  piston  by  which  the  exit  orifice  can  be  partially 
closed.— T.  H.  P. 

Massecuites  or  Raw  Sujar ;  Appai-ulu^-  and  Process  for 
Bleachiny  and  Wanhi.-tg  ..  M.  Weiuriuh.  Fr.  I'at. 
318,fiS7,  Feb.  14.  1902. 

The  apparatus  consists  of  an  incline  1  or  horizontal  plate 
perforated  over  most  of  its  surface  and  provided  with  a 
feed-trough  aud  a  rim,  together  with  one  or  more  vessels 
serving  as  vacuum  chambers,  a  series  of  scrapers  for  helping 
and  regulating  the  feeding  of  the  mass  by  gravity,  means 
for  distributing  the  washing  agents  on  the  mass  and  a  chute 
for  automatically  discharging  the  whitened  crystals.  Means 
are  provided  for  creating  a  putial  v,ii'uum  and  for  intro- 
ducing steam  into  the  chambers.  The  massecuite  or  raw 
sugar  is  passed,  by  the  help  of  the  scrapers,  in  a  uniform 
stream  iilong  the  perforated  plate,  the  impurities  passing 
down  into  one  or  more  chambers  with  oblique  floors  and 
partially  evacuated,  and  having  means  for  introducing 
steam  ;  the  washed  mass  being  continuously  removed  from 
the  lower  extremity  of  the  perforated  plate. — T.  H.  P. 

! 

Suyar  and  Mvlasses ;   Process  for  Facilitating  the  Separa-  \ 
tion  of — -^^frorn    Massecuites,   efipcciailif   from  those  of  \ 
Low'Products.     H.  Claassen.     Fr.  Pat.  319,124,  Feb.  27, 
1902. 

The  process  consists  in  the  simultaneous  introduction  into 
the  centrifugil,  while  in  motion,  of  the  massecuite  and  of  a 
saturated  or  nearly  saturated  syrup  which  may  be  heated  i 
or  not.  The  syrap  removes  the  viscous  molasses  attached 
to  the  crystals  and  so  prevents  the  crystalline  powder  from 
forming  a  compact  crust  with  the  molasses.  —  t.  H.  P. 

Cri/stallisation  of  Si/riips,  Juices,  and  .Molasses  ;  Process 

for  Rapid  and  Increased ,  and  for  Separation  of  tke 

(Jrystals  under  Gaseous  Pressuri'.     Delafonl  aud  Horsin- 
Deon.     Fr.  Pat.  319,182,  ITeb.  28,  1902. 

Stkups,  juices,  and  molasses,  from  the  sugar-house  or 
■refinery  are  treated  with  compressed  carbon  dioxide  and 
crystallised  and  filtered  under  pressure.  Mixers  or  agitators 
(malaxeurs)  are  used  to  carry  out  the  filtration  or  are 
combined  with  an  apparatus  for  filtering  under  pressure. 

— T.  H.  P. 

Heheater  for    Sujar  Juices    and   other    Liquids;     Quick 

Current    -.       A.     Draminski.       Fr.    Pat.    319,221, 

March  3,  1902. 

In'  this  reheatcr,  through  which  the  beetroot  juice  or  other 
liquid  may  be  rapidly  passed,  the  liquid  circulates  through 
the  annular  space  forme  I  by  a  set  of  tubes  arranged  inside 
another  set,  so  that  the  liquid  is  heated  on  both  sides. 

— T,  a.  p. 

Fodder  rich  in  Sutfar  ;  Manufacture  of  [  Beetroot  Residues, 
.J-c] .     M.  Steffen.     Fr.  Pat.  318,720,  Feb.  15,  1902. 

See  under  XVIII.  A.,  pajc  146.i. 


XVII.- BEE  WING,  WINES.  SPIRITS.  Etc. 

B.trlei/ ;  N^oture  of  the  Pmieolytic  Enzi/nie  of  Genninafed 

-.     \V.  Windisch.     Woch.  f.   IJrau.,    1902,  19,    [46], 

698—701. 
The  author  replies  to  the  arguments  of  Lintner  (see 
this  Journal,  1902,  1034)  and  defends  his  previously  adopted 
view  as  to  the  tryptic  nature  of  this  enzyme.  \\'indisch's 
sonclusions  were  ba-ed  first  on  the  fact  fiat  liquefaction  of 
gelatin  by  this   enzyme   takes  place  in  alkaline   media,  and 


secnndlj'  that  the  proteid  degradation  products  of  malt 
worts  contain  no  peptones,  but  only  albumoses  and  pro- 
foundly modified  nitrogenous  bodies,  such  as  crystallisable 
amides.  These  latter  are  not  produced  by  peptic  ferments. 
He  agrees  that  the  proteid  degradation  of  the  malt  takes 
place  almost  entirely  on  the  germinating  floor,  whilst  the 
starch  degradation  is  similarly  confined  to  the  mashing 
process.  This  is  because  the  proteolytic  enzyme  of  maU 
is  essentially  of  an  intracellular  character,  comparable 
with  the  zymase  of  yeaft  lather  than  with  diastase.  A 
profound  action  is  only  obtainable  at  low  temperatures  aud 
very  gradually,  whilst  the  cell  is  .-till  living,  e.g.,  on  the  ger- 
minating floor.  Lintner  attributes  the  profound  degradation 
of  the  barley  proteids  to  a  direct  biological  action  of  the 
protoplasm,  b'.;t  .according  to  modern  theories  vital 
phenomena  are  all  brought  about  through  the  agency  of 
enzymes.  In  this  case  the  production  of  the  proteolytic 
enzyme  is  intimately  connected  with  the  living  cell,  and  in 
the  nascent  state  its  action  is  profound  .and  powerful, 
although  when  separated  from  its  natural  environment  it  is 
relatively  feeble.  The  above  considerations,  however,  arc 
no  arguments  against  its  tryptic  nature,  as  coucluded 
from  the  author's  previous  ob.servations.  Moreover,  it  is  a 
fact  that  tryptic  ferments  are  far  more  common  in  nature 
than  peptic  ferments,  and  that  where  only  one  proteolytic 
enzyme  is  present  in  an  organism,  it  is  always  a  tryptic 
ferment. — J.  F.  B. 

Lager  Beer  ;  The  Cellarage  of .     \Y.  Windisch. 

Woeh.  f.  Bran.,  1902,  19,  [47],  713—714. 

Beer  is  usually  stored  in  the  lager  cellar  for  a  period  of 
from  6  to  13  weeks  according  to  the  original  gravity  of  the 
wort.  The  objects  of  cellarage  are  secondary  fermentation, 
saturation  with  carbon  dioxide,  clarification,  and  maturation 
of  the  flavour. 

Secondary  Fermentation. — The  author  expresses  a 
decided  opinion  in  favour  of  completing  the  .attenuation  as 
far  as  possible  in  the  fermeuting-vat  during  primary 
fermentation  and  leaving  very  little  fermentable  matter  in 
the  beer  as  it  goes  to  the  lager  cellar.  In  this  way  a  much 
sounder  beer  is  obtained,  since  if  much  fermentable  matter 
be  present  during  cellar.ige,  the  wild  yeasts  come  into 
activity  owing  to  the  extremely  low  temperature.  Fulness 
of  flavour  is  not  obtainable  by  small  attenuation  :  the  body 
depends  not  on  fermentable  sugar  but  upon  unfermentabfe 
carbohydrates  which  are  produced  di'ring  malting. 

Saturation  with  Gas.— The  beer  goes  to  the  lawer  cellar 
containing  about  0-2  per  cent,  of  carbon  dioxide,  and  this 
proportion  has  to  be  doubled  during  cellaraje.  IJsuallv, 
however,  the  attenuation  which  takes  place  inthe  l.ager  vat 
corresponds  to  about  three  times  the  amount  necessarv  to 
supply  the  gas.  By  the  early  insertiou  of  the  bung, 
saturation  can  be  performed  more  efficiently  .and  the  time 
of  cellarage  curtailed. 

Clarification. — In  this  process  must  be  included  the 
sedimentation  of  the  yeast,  the  suspended  albuminoids  aud 
the  hop  resins.  The  sep.iration  of  the  yeast  presents  no 
ditficdltj-  ;  it  settles  to  the  bottom  as  soon  as  the  fermenf- 
.able  matter  is  practically  exhausted.  In  former  limes  the 
quantity  of  albuminoids  was  far  greater  than  at  present, 
both  ou  account  of  stronger  brewing  and  inferior  malt. 
Similarly,  the  proportion  of  hops  was  also  greater,  because 
in  absence  of  artificial  cooling,  the  stability  of  the  beer 
was  largely  dependent  on  the  hopping.  Neither  of  these 
now  requires  such  prolonged  sedimentation  as  formerlv. 
Especially  with  the  abbreviated  method  of  decoction — mash- 
ingathigh  temperatures,  prolonge.i  cellarage  is  unnecessary 
and  even  injurious ;  clarification  also  takes  place  more 
rapidly  under  pressure  in  the  closed  casks. 

Maturation. — The  processes  involved  duriug  matuiation 
are  not  yet  undei>tood,  they  may  consist  in  the  formation 
of  some  new  sub>tances  with  an  agreeable  flavour 
or  in  the  removal  of  some  uudesrable  flavour  already 
present.  The  author  inclines  to  the  latter  view,  attribiitiD^'- 
the  raw  flavour  of  new  beer  to  the  presence  of  the  hop 
constituents,  which  have  to  be  removed  either  mechanically 
or  chemically,  in  which  case  the  moderately  hopped  beers 
of  the  present  day  should  require  a  shorter  time  to  mature. 
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In  conclusion,  giren  good  mail  and  a  high  degree  of 
altemiaiion  liuriug  primary  fenr.entation,  conducted  at  a 
tliglitly  higher  ttmperature,  the  time  of  cellarage  might  be 
ctirUiiUd  advaiitafcouslj.— J.  F.  B. 

PasUttrised  Beer.     Will.     Woch.  f.  Brau.,  1902, 
19,  [45].  68i., 

TbE  author  divides  the  turbidities  which  occur  in  pasteurised 
teer  ir.to  several  gioups  according  to  their  character, 
appearance,  and  chemical  properties.  Primary  glutin 
particles  found  in  a  heer  if  the  secondary  fermentation  is 
not  complete  and  which  are  not  removed  by  filtration,  are 
again  deposited  after  pasteurisation.  Secondary  glutin 
particles  arise  from  the  alteiation  of  certain  albuminoids 
during  pasteurisation.  A  third  kind  of  sej-aration  occurs 
as  a  jelly  or  slimy  mass.  The  author  is  of  opinion  that 
fermentations  contaminated  with  bacteria  are  the  cause  of 
turbid  pasteurised  bctrs.  The  temjierature  and  intensity  of 
the  secondary  fermentation  are  of  importance.  This  should 
he  carried  out  at  the  lowest  possible  temperature,  and  the 
beer  should  be  filtered  through  as  fine  a  medium  as  possible. 

— J.  L.  B. 
English  Pateht. 
Yiast;    Manvfaclure   of .     {Free  from   Bitter  Sub- 
stances.'}     C.   E.   Brunt,   Burton-on-Trent.      Eng.    Pat. 
22,116,  Nov.  2,  1901. 
One  hundred  pounds  of.  solid  presstd  brewers'  yeast  are 
mixed  with  50  gallons  of  water  and  passed  through  a  sieve. 
From  10  to  20  lb.  of  borax  or  other  "  alkali  "  are  then  added. 
The  veast  separates  out  as  a   curd  and  is  removed  frcm  the 
solution  and  washed.     The  bitter  principles  remain  in  the 
solution.— W.  P.  S. 

X"V]II.-rOODS;  SANITATION;  WATER 
PURIFICATION.  &  DISINFECTANTS. 

(A.)— FOODS. 
Maize;  Alhvvii7ioid  Svhiiance  from  — — .     E.  Douard  and 

H.  Labbe.  Comptes  Kend.,  135,  [18],  74-1—746. 
Maizk  flour,  dried,  and  deprived  of  its  oil  hy  treatment 
with  benzene,  is  extracted  for  eight  hours  by  hot  anhydrous 
amyl  alcohol.  The  alcoholic  solution  is  poured  into  three 
times  its  volume  of  pure  benzene,  the  precipitate  which 
forms  is  thrown  on  a  filler  and  washed  with  benzene  tiil 
free  from  amyl  alcohol,  and  is  then  dried  either  in  air  or 
in  vacuo,  the  last  traces  of  benzene  being  driven  off  in  the 
steam  oven.  Or  the  maize  may  be  cxtiacted  with  alcohol 
bv  Kitthausen's  method,  and  the  crude  albuminoids  treated 
with  amyl  alcohol  as  above.  The  white  pulverulent  maiziiie 
so  obtained  has  a  composition  expressed  by  the  formula 
C'i84'J3(0'^iAi^-  ^'  '*  '^soluble  in  water  or  in  saline  solu- 
tions, but  is  partially  hydrolysed  by  prolonged  boiling  with 
water.  It  is  soluble  in  methyl  alcohol,  ethvl  alcohol,  or 
acetone  (much  more  in  the  hot  than  in  the  cold  solvent),  and 
is  thrown  down  from  these  johitions  by  ether,  benzene,  or 
other  hj  drocarbons,  in  a  glutinous  form  which  dries  to  a 
horny  mass.  It  does  not  dissolve  in  weak  acetic  acid,  but 
develops  a  peculiar  odour  when  boiled  with  it.  Weak 
aqueous  or  alcoholic  solutions  of  alkalis  dissolve  it  readily. 
In  propyl,  isobutyl,  or  amyl  alcohol  it  dissolves,  slightly  in 
the  cold,  more  readily  (10—12  per  cent.)  when  hot. 
llaize  ccntains  4 — 4'5  per  cent,  of  maizine. — J.  T.  D. 

Cocoa  ;  Determination  of  Theobromine  in . 

P.  Welmans. 

See  under  XXIH.,  page  1476. 


ENoniBH  Patents. 

Butter  ;  Appliance  for  Testing  — 

G.  E.   Geldard.     Eng.   Pat.   18,-i96, 

See  under  XXIII.,  page  1472. 


-,for  Water. 
Aug.   22,  1901. 


Fait;/  Sulmlancesjrcni  Sjiiulsfons  ;  Separation   of  \^Creani 

Separator}  .     J.  A.  Uahlqvist  and  C.  L.  liolm,  both 

of  Stockholm.     Eng.  Pat.  5716,  March  7,  1902. 

FoK  the   purpose  of  obstiueting  or  retarding  the  heavier 

portions  of  the  liquid  chirirg  their  passage  to  the  outlet  and 


to  cause  the  liquid  to  flow  in  two  axial  currents  of  opposite 
direction  and  at  different  distances  from  the  centre,  a  hollow 
cone  is  placed  in  the  separator  drum,  guiding  strips  or  wings 
being  mounted  on  the  inside  and  outside  of  the  cone. 
Those  on  the  inside  extind  obliquely  downwards  from  the 
upper  portion  of  the  cone,  and  in  the  same  direction  in 
which  the  drum  is  rotated.  The  outside  strips  extend 
obliquely  upwards  from  the  free  bottom  edge  of  the  cone, 
and  in  the  rotarj'  direction  of  the  drum.  These  outer  strips 
may  extend  to  tbe  wall  of  the  drum,  or  a  narrow  space  may 
be  left  at  certain  points  between  the  edge  of  the  strip  aud 
the  drum  wall.  Instead  of  the  strips,  obliquely  mounted 
rings  may  be  fixed  to  tbe  outside  of  the  cone. — W.  P.  S. 

Filter •  Presse.i  [Cocoa  Butler  from  Cocoa  Liquor}. 
M.  A.  Smith,  New  York.  ling.  Pat.  9884,  April  29, 
1902. 

The  filter  cloths  are  attached  to  the  inner  surface  of  a 
number  of  rings  or  frames  capable  of  being  used  inter- 
changeably in  a  filter-press  or  hydraulic  press,  whilst 
separating  plates  are  placed  between  each  pair  of  rings  or 
frames.  The  residue  left  in  the  filter-press  can  thus  be 
transferred  to  the  hydraulic  press  without  being  removed 
from  the  frames. — C.  A.  M. 

Organic    .'Substances    [^Foods,  Hiiles,    Wool,    Corn,    ifc.}  ; 

Presercation  of .     C.  L.  Kktt  and  A.  P.  Potel,  both 

of  Buenos   Aires,  Argentina.     Eng  I'at.  17,478,  Auc.  8, 
1902. 

The  articles,  such  as  hides,  wool,  suet,  corn,  flour,  fruit, 
milk,  and  all  other  kinds  of  food,  to  be  preserved,  are 
exposed  in  a  closed  chamber  to  the  fumes  arising  from  the 
burning  of  a  mixture  consisting  of  sulphur,  75  parts ; 
wood  charcoal,  15  parts  ;  potassium  acetate,  5  parts  ;  and 
potassium  permanganate,  5  parts.  These  proportions  may 
he  slightly  varied  according  to  the  article  to  be  treated.  In 
the  case  of  liquids,  tbe  gases  or  fumes  are  passed  through 
the  liquid.— W.  P.  S. 

Milk-Albumin  Preparation  ;  Proccs.':  of  Making  a  . 

H.  Laessig,  Berlin.     Eug.  Pat.  17,584,  Aug.  11,  1902. 

100  pakts  of  casein  (precipitated  from  milk  by  acids)  con- 
taining 50  per  cent,  of  water  are  mixed  «ith  10  parts  of 
thickened  milk  or  whey,  and  ore  part  or  less  of  sodium 
carbonate.  The  mixture  is  dried  at  a  low  temperature  aud 
powdered.  A  similar  "  albumin  "  product  may  be  prepared 
by' mixing  loO  parts  of  casein  obtained  from  milk  by  the 
use  of  rennet  with  25  parts  of  casein  precipitated  froiu 
milk  by  an  acid,  aud  adding  to  the  mixture  less  than  one 
per  cent,  of  sodium  carbonate.  A  third  piocess  is  to  mix 
100  parts  of  casein  (rennet)  with  20  parts  of  casein 
(acid)  and  10  parts  of  milk  sugar;  or  100  parts  of  casein 
(rennet)  with  one  part  of  lactic  acid;  a  small  quantity  of 
sodium  carbonate  is  added  to  both  these  mixtures.  Ihe 
products  eniulsify  with  water,  and  coutain  a  proportion  of 
calcium  substantially  corresponding  to  that  contained  in  the 
albumin  compound  existing  in  natural  milk. — W.  P.  S. 

Fkexch  Patents. 

Centrifugal  Machine  [CVcajH  Separator}.  Societe  Nya 
Akliebolaget  Radiator.     Fr.  Pat.  318,267,  Jan.  31,  1902, 

See  Eng.  Pat.  5,716,  1902,  above.— W.  P.  S. 

Milk;  Method  and  Apparatus  for  the  Optical  Examina- 
tion of .     M.   Bernstein.     Fr.  Pat.  318,973,  Feb.  22, 

1903. 

See  under  XXIII.,  page  1475. 


of    the     Assimilable 
Posteinak.     Fr.  Pat. 


Kdible      Vegetables ;     PreparalioiL 

Phospho'oryanic  Matter  of  

18,311,  Feb.  3,  1902. 

OiIj-caice  of  any  description  is  digested  with  caustic  soda 
solution  in  order  to  loosen  the  aleurone  grains.  It  is  then 
treated  at  the  ordinary  temperature  with  a  dilute  mineral 
acid  which  extracts  the   orgauo-pLosphoric  acid  compounds 
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without  dissolving  the  albuminoid-!.  The  extract  is  then 
precipitated  by  the  addition  of  coppei  sulphate,  calcium 
chloride,  ■sodium  acetate,  and  caustic  sod:i.  in  suitable  pro- 
portions, the  precipitate  cousistiug  of  mixed  salts  of  the 
organo-phosphoric  acids.  This  precipitate  is  washed  and 
decompos'd  by  hydrogen  sulphide,  the  solution  is  con- 
centrated, and  the  phospho-orgauic  matter  i.s  precipitated  by 
alcohol.— J.  F.  B. 

Fodder  Rich  in  Sujar ;  Manu/itrt iire  of  a  . 

Steffen.     Fr.  Pat.  318,720,  Feb.  15,  1902. 

The  fodder  consists  of  beetroot  residues  mixed  with  beetroot 
juice,  sugar,  or  molasses,  the  mixing  being  carried  out  at  a 
temperature  of  40°  to  100'  C— W.  P.  S. 


(S.)— SANITATIOJf. 

('aibon   Monoxide;   Toxiciti/   of .     .1.    Gas    Lighting, 

1902,  80,  [2062],  1334. 

With  a  view  of  determining  the  exact  proportion  of  carbon 
monoxide  which,  when  inhaled  with  atmospheric  air,  would 
prove  fatal  to  man,  U.  Mosso  has  carj-ied  out  experiments 
iu  au  iron  chamber  of  203  cubic  feet  capacity,  lighted  by  a 
glass  window,  hermeticallj'  closed  by  a  door,  and  provided 
with  inlels  for  the  poisonous  gas.  An  experiment,  iu  which 
the  subject  lost  consciousness,  and  artificial  respiration  and 
the  use  of  compressed  oxygen  had  to  bo  resorte.i  to,  showed 
that  the  proportion  of  carbon  monoxide  in  air  fatal  to  man 
is  l-233rd  or  0-43  per  cent.— .\.  S. 


Sterilisation   \_of  Food'\\   Process  of . 

Fr.  Pat.  319,034,  Feb.  25,  1902. 


XIauss 


The  substance,  vegetable  or  animal,  to  be  preserved  is 
placed  in  a  vessel,  which  is  then  closed,  with  the  exception 
of  a  small  orifice.  The  vessel  is  now  filled  v/ith  alcohol. 
Carbon  dioxide  is  now  forced  into  the  vessel,  unlil  all  the 
alcjhol  has  b.-en  driven  out,  aud  finally  sulhMieni  "  potash  " 
(dissolved  in  2  parts  of  water)  is  introduced  to  convert 
the  carbon  dioxide  into  potassium  bioarbooate.  Imme- 
diately after  the  potassium  hydroxide  is  introduced,  the 
orifice  is  closed.  The  vegetables,  &e.,  mij-,  if  necessary, 
hi  treated  with  an  antiseptic  before  canning. — W.  P.  S. 


Town  Refine  Disposal  in  Great  Britain.  W.  V.  Goodrich. 
Gassier,  19  11,  21,  99—123.  Proc.  last.  Civil  Eng.,  1902, 
149,  [3],  97— 99.  ^^ 

The  author  describes  the  systems  in  use  at  various  towns  in 
Great  Britain.  The  evaporative  value  of  the  refuse  varies, 
according  to  the  nature  of  the  material  and  the  kind  of 
destructor  used,  from  one-fifth  to  one-fifteenth  of  th.at  of 
coal.  When  the  evaporative  value  is  less  than  one-tenth  of 
that  of  coal,  the  destructor  cannot  be  reckoned  as  a  power 
producer.  In  the  following  table  are  given  the  results 
obtained  with  different  destructors  in  several  Lancashire 
towns,  in  which  the  calorific  value  of  the  refuse  may  be 
presumed  to  be  fairly  uniform. — A.  S. 


Town. 


Oldham 

Ashton  -  under' 

Lyne. 
Bury 

Rochdale 

Dirweu 

Nelson 

Xe'son  

N'-lson  

Blackburn 

Fleetwood 

St.  Helens 

Warrington  ... 

Blackburn 

Liverpool 


Evapo- 
ratiun 
per  lb. 

of 
flefuse. 


0-880 
0-;8S 

0532 

1-78 

lo5 

lol6 

1-S5 

1-93 

1-39 

1-19 

lo4 

1-11 

1-297 

1-173 


Average 

Steaoi 

i*ressure, 


Lb. 
128-0 
1-22-0 


114-0 
103-0 
118-0 
1-20-0 
122-0 

90-8 
135  0 
127-0 

G8-0 
1-22 -3 


Tem- 
pera, 
tare 
of 
Feed 
Water. 


Consumption  of 

Refuse  per  Cell 

per  21  Hours. 


"F. 

212    :  Icell    =7-96  tons 

•212    I  1    ,.      =9-97      „ 


212 
212 
212 
212 
212 
212 
212 
212 
lOi 
212 
212 


T.  C.  Q.  LB. 

4  grates =50  1.5  1    4 


Icell 
1    „ 
1    ,. 
1    ., 
1    „ 


=32 
=  K1 
=31 
=  73 


2  1 
0  0 
0  0 
i 
9 


=21  11 
=  27  12 
=23  0 
=  11  3 
=  16  10 


0 
0 

0  0 

1  12 

2  2 
0  8 
0  0 
0  12 
0    0 


1.  H.P. 

Produced 

per  Ton 
on  Basis 

Duration   , 

of  20  11). 

of  Test. 

Steam  per 

I.  HP. 

93-0 

2  (  hours 

87-0 

21      ,. 

59-oSt 

4      „ 

199-0 

65   „       ! 

173-6 

48       „           1 

1H9-792 

•Ji   „ 

207-2 

1  month 

■.;l8-4 

8  hours     1 

155-68 

12      „          1 

133-28 

8      „          1 

172-48 

'/h.20m. 

127-0 

24  hours 

143-264 

7li.  W  m. 

131-376 

24  hoiu-s 

„      24'  X  7' 

1  Bibcock  W.T. 
1 

1 

2  Heeuan  W.T. 
*  Babcoclc  W.T. 


English  Patents. 

Bacterial  Filter  Beds ;  Apparatusfor  Distributing  Liquids 

over    Large    Areas,    such    as    the    Surfaces   of  . 

W.    D.    3cott-Moucrie8',    London.      Eng.    Pat.    21,182, 
Oct.  30,  1901. 

An  improvement  on  the  apparatus  described  in  Eng.  Pat. 
1070,  1901  (this  Journal,  1902,  361),  consisting  in  connect- 
ing tlie  feeding  channel  and  discharging  trough  by  a  channel 
below  the  level  of  the  liquid  in  the  former,  so  that  loss  of 
"  head  "  is  avoided.  A  further  improvement  is  to  make 
the  discharging  edge  of  the  trough  adjustable,  in  order  that 
it  m.ay  be  placed  at  any  height  or  angle. — W.  P.  S. 

Bacteria-    or    Filter-Be  Is ;  Apparatus  for    Discharging 

Liquids ooei -.   H.  B.  Ransom,  London  ;  and  Manlove, 

Alliott,  and  Co.,  Ltd.,  Nottingham.     Eng.  Pat.  23,553, 
Nov.  20,  1901. 


evenly  distributing  liquids  over  a  large 
I  perforated  pipe,  or  a  trough,  rotated  on 


An  apparatus  for 
area,  cousisting  of  : 
a  vertical  axis. 

By  means  of  a  pad  or  brush  arranged  so  as  to  pass 
diagonally  across  the  edge  of  the  weir  when  the  distributor 
is  rotated,  the  lip  of  the  weir  is  kept  clean. — N.  H.  J.  M. 


Bacteria    Beds,    or    Filters,   Tanks   or   the    like ;    Appa- 
ratus for  Automatically   Controlling    the  Discharge   or 

Feed  of  Sewage  or  other  Liquid  into J.  fJraham, 

Carlisle.     Eng.  Pat.  25,893,  Dec.  18,  1901. 

The  apparatus  consists  of  two  chambers,  not  in  communica- 
tion with  each  other,  and  constructed  of  masonry.  One 
chamber  is  in  direct  communication  with  the  channel  con- 
veying the  sewage  to  the  filters,  and  contains  a  valve,  whicii 
is  lifted  to  discharge  the  sewage  into  the  filter.  This  valve 
is  connected  by  a  lever,  having  its  fulcrum  on  the  partition 
between  the  two  chambers,  to  a  float,  heavier  than  the 
valve,  in  the  second  chamber.  When  the  sewage  has  risen 
to  a  certain  height  on  the  filter,  it  flows  into  the  second 
chimber  through  a  sj-phon  pipe,  and  raises  the  flo.it  until 
the  latter  is  held  bj'  a  catcU-lever ;  at  the  same  time  the 
valve  is  lowered,  and  cuts  off  the  sewage  supply.  The 
valve  is  kept  closed  by  the  catch-lever  holding  up  the  float 
until  the  filter  has  emptied  itself.  During  this  time  a 
second  filter  has  been  filling  thro'igh  another  apparatus. 
Whea  the  float  of  the  latter  rises  and  is  caught  by  the 
catch-lever,  an  electric  circuit  is  closed  ami  acts  on  au 
electro-magnet,  which  releases  the  first  catch-lever  and 
allows  the  sewage  to  again  fill  this  filter.  When  the  batter 
is  full,  the  electric  circuit  is  once  more  closed,  releasing  the 
second  float.  — W.  P.  S. 
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Frekch  Patents. 

Satiitutioti  of  Public  Places  and  Preseivation  of  Vege- 
table Matters.  Catton  and  Vaiiigniac,  Paris.  Fr.  Pat. 
318,930,  Feb,  21,  1900. 

A'eget.\ele'  refuse,  .'•ueh  as  cut  stiaii-,  is  saturated  with 
some  antiseptic  solution  such  as  copper  sulphate.  The 
prodact  is  dried,  and  then  utili.^cd  for  spreading  over  the 
places  to  be  disinfected. — N.  II.  J.  11. 

DislilUng  Apparatus  [Drinkiny  llnte].     Jewell. 
Fr.  Pat.  318,371,  Feb.  4,  1902. 

See  Eng.  Put.  28G3,  Feb.  4,  1902;  this  Journal,  1902,  718. 

—LA. 

Filter-Steriliiing  [Water'}.     Siemens  and   Ilalske  Aktien 
Gesellschaft.     Fr.  Pat.  318,999,  Feb.  24,  1902. 

The  water  passes  through  a  rapid  filter  of  fine  pravel  into 
a  chamber  below  partially  filled  with  coarse  gravel,  where 
it  is  sterilised  by  means  of  ozone  supplied  from  taps  ai  the 
bottom  of  the  lower  chamber.. — N.  H.  J.  il. 

Water  ;  Purif  cation  of .    Putzcvs.    Fr.  Pat.  319,060, 

Feb.  25,  1902.  " 

The  water  is  saturated  with  carbon  dioxide,  and  passed 
through  columns  of  calcareous  substances  The  excess  of 
lime  is  subsequently  precipitated. — N.  H.  J.  M. 

(  C.)— DISINFECTANTS. 

Air ;  Disinfecting  Power  of  Hot .     Von   Schombnrg. 

Zeits.  Hygiene,  1902,  41,   167.     Chem.-Zeit.,  1902,  26 
[90],  Rep.  302. 

Koch's  statenieuts  as  to  the  imperfect  disinfectant  action 
of  dry  hot  air  are  confirmed  ;  but  the  experiments  show 
that  even  the  most  permancui  of  the  pathogenic  bacteria, 
free  from  spores,  when  present  in  articles  of  clothing  and 
the  like,  are  completely  destroyed  within  an  hour  by  air  at 
100°  C.  if  its  relative  humidity  be  from  55—65  per  cent. 
This  condition  may  be  obtained  by  placing  a  vessel  contain- 
ing water,  not  too  near  the  source  of  heat,  in  a  chamber 
within  which  the  air  has  a  temperature  of  100°  C.  In  such 
an  atmosphere  leather  articles  are  not  affected,  and  do  not 
shrink,  even  after  an  exposure  of  from  fi  to  8  hours.  In 
the  case  of  dyed  fabrics,  neither  the  material  nor  the  colour 
suffers.  The  method  cannot  be  applied  satisfactorily  in  the 
case  of  bacteria  containing  spores,  because  the  time  refjuired 
for  their  destruction  is  too  great,  but  the  case  rarely  arises 
in  pract  cc. — \V.  G.  M. 

Ethyl  Alcohol :  Bactericidal  Action  of  •  J.    AVeigl. 

Arch,  llyg.,  44,  273—294.    Chem.  Centr.,  1902,  2,  [17], 

1070. 
Ethyl  alcohol  exerts  a  bactericidal  action  only  when  it 
contains  a  certain  proportion  of  water,  and  when  the  forma- 
tion of  coarse  precipitates  is,  as  far  as  possible,  avoided. 
99  per  cent,  and  9G  per  cent,  alcohol  have  no  action  on 
dried  germs,  and  this  is  due  to  the  fact  that  the  proportion 
of  water  present  is  deficient,  aud  consequently  the  dis- 
infectant is  not  capable  of  penetrating  the  bodies  of  the 
bacteria.  Absolute  alcohol  has  a  perfect  bactericidal  action 
if  the  geims  are  first  moistened  in  water  at  a  relatively  low 
temperature.  The  author  avoids  the  formation  of  coarse 
precipitates  by  agitation  ;  these  precipitates  form  protective 
coatings  arouud  the  germs,  and  so  prevent  the  penetration 
of  the  latter  by  the  alcohol.  The  bactericidal  action  of 
alcohol  is  increased  by  rendering  it  acid  or  alkaline. 

—A.  S. 

Microsol.     G.  Fendlcr.     Pharm.  Zeit.,  47,  599. 

MiCKOsoL  is  a  new  cheap  disinfectant,  which,  in  the  form  of 
a2'5per  cent,  solution,  is  employed  as  a  general  disin- 
fectant for  drains,  s'ables,  aud  similar  purposes.  It  is  a  green 
paste  having  a  marked  odour  of  8C\,  and  is  readily  soluble 
in  water.  According  to  the  author  it  consists  of  copper 
sulpho-carbolate.  10  per  cent. ;  copjier  sulphate,  75  per  cent. ; 
free  sulphuric  acid,  2-3  per  cent.;   water,   12  per  cent.     It 


may  be  prepared  by  heating  5  parts  of  commercial  phenol 
with  6  parts  of  strong  sulphuric  acid  to  between  120° — 
— 150°  C,  until  a  portion  of  the  mixture  is  found  to  be 
perfectly  soluble  in  water.  After  cooling,  the  siilpho- 
phenolic  acids  thus  obtained  arc  dissolved  in  10  parts  of 
water,  the  solution  is  saturated  with  copper  carbonate  and 
filtered.  To  the  filtrate  75  parts  of  powdered  copper 
sulphate  are  added,  together  with  sufficient  water  to  form  a 
pasty  mass. —  J.  O.  B. 

FnExcB  Patents. 

Wood-Charcoal  [Hygienic  and  Antiseptic]  from  Aromatic 
Plants.     Eubauds.     Fr.  Pat.  318,057,  Jan.  27,  1902. 

A  mixture  of  aromatic  plants  (juniper,  thyme,  broom,  <.tc.) 
in  suitable  proportions  is  heated  in  an  oven  until  the  cresols 
begin  to  come  off;  the  mass  is  then  thrown  into  sliect-iron 
bo.xes,  sealed  to  prevent  combustion,  and  allowed  to  cool ; 
the  empyrenmatic  matters  are  reabsorbed,  aud  a  bygieric 
and  antiseptic  wood-charcoal  is  obtained.  The  product  may 
be  finely  powdered  and  formed  into  briquettes. — J.  ^\  .  H. 

Antiseptic    Conipour.ds ;    Process  ff  Making .     Page. 

Fr.  Pat.  319,248,  March  3,  1902. 

When  benzoyl  acetyl  peroxide  is  bnmght  in  contact  with 
water,  hydrolysis  takes  place,  dibcnzojl  peroxide  is  pre- 
cipitated, and  acetic  acid,  tngether  with  a  new  body,  acetyl- 
hydrogcn  peroxide,  remain  in  solution,  according  to  the 
equation — 

2C6U5CO.OO.CC)CH3  +  HOH  = 
CsHsCO.OO.COQHs  +  CHaCO^H  4-  CHjCOOOH. 

This  last  body  and  the  products  of  hydrolysis  of  any 
organic  peroxide  are  claimed  as  powerful  antiseptics. 

—  J.  F.  B. 

XIX.-PAPEE.  PASTEBOAKD,  Etc. 

Jute,  Manila,  and  Andansonia  Fibres ;  ItifJ'erintiulion  of 

.      G.  Dalcn  and   Wisbar.     Mitt,   aus   dem     kiiuigl. 

techn.  Versuchsaust.  zu  Berhu,  1902,  20,  [2],  51—50. 

These  are  the  chief  fibres  of  extra-European  origin  used 
in  the  manufacture  of  packing  jiaper,  and,  since  they 
closely  resemble  each  other  iu  struciure,  their  microscopical 
detection  in  such  paper  is  a  difficult  matter. 

Jute. — The  raw  material  for  paper  is  obtained  either 
from  the  refuse  from  jute  spinning,  or  from  old  pack- 
ing material  (coffee  sacks  and  the  like).  The  clemeu- 
tarj'  fibres  of  jute  are  lignificd  and  united  in  larger  or 
smaller  bundles.  During  the  manufacture  the  bundhs  may 
be  more  or  less  disiutegrated  into  single  fibres,  so  that  both 
forms  may  be  recognised  iu  a  micro.scopical  examination  of 
the  paper.  The  lumen  of  the  jute  fibre  is  characteristic, 
being  in  part  nearly  as  wide  as  the  fibre  and  then 
contracting  to  a  very  n.nrrow  channel. 

Manila. — Old  ship's  tow  forms  the  crnde  material  u.sed 
for  paper.  As  in  the  case  of  jute,  though  less  frequently, 
the  fibres  in  the  paper  are  sometimes  united  into  bundles. 
The  lignin  in  the  elementary  fibres  is  present  in  so  small 
a  proportion  as  to  be  readily  removed  by  boiling  with 
alkalis.  Jute  fibres  are  generally  empty,  whilst  Manila 
fibres  frequently  contain  protoplasmic  masses,  which  give 
a  yellotvi.'-h-browu  colour  with  iodine  in  fotassium  iodide, 
and  a  Icnion-yellow  colour  with  iodine  in  zinc  chloride. 
The  fibres  do  not  show  sudden  changes  in  diameter,  and 
their  ends  frequently  have  the  form  of  a  lead-pencil  point, 
or  of  a  bulb  with  a  fine  point. 

Andansonia  Jr'ibrc — Under  the  microscope  the  fibres  fie- 
quently  show  irregularities  in  their  diameter,  with  sudden  con- 
tractions towards  the  ends.  King-  or  bar-shaped  structures 
round  the  fibre  are  also  of  frequent  occurrence,  whilst 
they  are  .seldom  met  with  in  other  fibres  used  for  paper. 
The  lumen  is  fairly  wide,  and  changes  approximately  in  • 
diameter  with  the  variation  of  the  fibre.  The  ends  o(  the 
fibres  are  usually  rounded,  and  bundles  of  fibres  are  hardl  J 
ever  met  with. 
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The  foUowiag  table  shows  the  comparative  characteristics  of  the  three  fibres  :- 


Coloration. 


Fili, 


Iodine 
Id. 


Jiito,  witli  lignin  .. 

witiiout  ligttin 
Manilii  


.\lulansimia  .. 


Briglit  yellow- 
brown  or 
brown. 

Gr(!.v,  some- 
times brown. 

Grey,  brown,  or 
yellowish. 


Dirty-grey   and 
brown. 


lortino  in 
i^nClo. 


Yellow  or 
yellowish- 
brown. 

Blue,  sometimes 
re<l<Ush-vioIot. 

Bin-,     reddish- 
violet        and 
yellow,     with 
intermediate 
silades. 

Blueloreddisli- 
violet. 


Lumen. 


Ends, 


Pores. 


Frequent   chan(;e 
in  diameter. 


In      thick-walled 

fibres  of  varying 

breadtli. 
In       thin-walled 

fibrils,  regular. 
The  width  varies 

with  that  of  the 

fibre. 


French  Patents. 

Miir/ilcil  Paper  ;  Production  of ,  on  the  Paper-making 

Mai-hinc.  Anders.  Fr.  Pat.  318,452,  Feb.  G,  1902. 
P.\VKK  marbled  on  one  or  both  sides  is  produced  by  splash- 
ing ou  the  web  of  wet  paper,  ,as  it  is  formed  on  the  machine, 
blot^  of  pulp  of  another  suitable  colour,  which  are  then 
pressed  up  to  form  part  of  the  paper  itself.  This  is  effected 
by  means  of  a  receiver  for  the  coloured  pulp,  placed  above 
the  paper-making  wire,  in  which  are  sitiutted  revolving 
scoops  which  throw  out  portions  of  the  col<iured  pulp 
against  a  metal  plate,  whence  they  fall  in  the  form  of  drops 
ou  to  the  travelling  waX). — J.  F.  Ji. 

Broom  ;     Ulilisation   of ,  fur   Manufacture  of  Paper 

Pul/i.  S.  I'ersichetti.  Fr.  Pat.  31S,6.')0,  Feb.  13,  1902. 
The  branches  and  stalks  of  the  broom  plant  are  digested 
at  the  ordinary  temperature  in  a  bath  of  caustic  soda 
solution  at  10"  B.  for  three  or  four  days.  They  are  then 
washed,  bleached  and  soured,  and  beaten  np  to  paper  pulp. 
It  is  proposed  to  utilise  the  alkaline  liquors  for  the 
manufacture  of  soap. — J.  F.  P. 

Celluloid- li/ie  Composition;  Maimfacture  of  a  ■ ■.  Ziihl. 

Addendum,  dated  Feb.   22,  1902.  to   Fr.   Pat.  309,962, 

-Vpril  15,  lyo:  (this  Journal,  1902,  65). 
See  l';ng.  Pat.  4383,  I9U2;  this  Journal,  1902,  719. 

—J.  F.  B. 

XX.-FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES,  AND  EXTEACTS. 

Mercuric    Oxide,    Red  ;     Preparation    of  Pure ,    hy 

Precipitation.  E.  Dufau.  J.  Phann.  Chim.,  1902,  16, 
[9],  439—442. 
A  HOT  solution  of  100  grms.  of  mercuric  chloride  in  500  grms. 
of  distilled  water  is  mixed  with  one  of  180  grms.  of  potas- 
sium carbonate  in  500  grms.  of  water.  Boiling  is  coutiuued 
until  the  brown  precipitate  at  first  formed  becomes  of  a 
bright  red  colour,  when  it  is  allowed  to  subside,  the  aqueous 
portion  decanted,  and  the  precipitate  boiled  for  a  few 
moments  with  dilute  caustic  potash  solution.  The  precipitate 
is  then  washed  by  decantation  with  distilled  water  until 
free  from  chloride,  collected,  drained,  and  dried.  Thus 
obtained,  the  mercuric  oxide  is  pure,  of  an  orange-red 
colour,  soluble  in  dilute  acids  without  evolution  of  gas. 
It  consists  of  a  mierocrystalline  powder,  the  minute  crystals 
composing  which  are  very  friable,  and  are  readily  porphy- 
lised.— J.  0.  B. 

Thionyl  Chloride  ;  its  Kmploi/ment  in  the  Manufacture  of 
Acetic  Anhydride.  G.  Wyss.  Bull.  Soc.  Ind.  Mulhouse, 
Proces-verbaux,  1902,  198. 
.\nhtdrous  sodium  acetate,  when  digested  with  thionyl 
chloride,  furnishes  a  good  yield  of  acetic  anhydride  in 
accordance  with  the  following  equation  : — 

2NaC.,H302  +  SOCI..  =  2NaCl  +  CjHA  +  SO.. 

— G.  T.'il. 


Usually  rounded. 


Frequently 
pointed         like 
lead  pencil. 


Usually  rounded. 


Openings  parallel 
to  axis. 


Openings  oblique 
or  parallel  to 
axis. 


Subsidiaiy 
Constituents. 


None. 


(iroiips  or  single 
p.arenchyme  cells 
with  fairly  lliick. 
oljlique  walls. 

Calcified  jjaren' 
chyme  cells  and 
vascular  frag- 
ments. 


Camphor  Carbo.rylic  Acid 
Second  Communication. 


— C.  A.  M. 

Further  Incestit/ations  on -. 

J.   VV.  Briihl.       Ber.,  1902,  35, 
[IT],  3619—3633.     (See  also  this  Journal,  1902,  1409.) 

The  sodium  compounds  of  the  camphor  carbo.xylio  acid 
esters  prepared  by  the  action  of  metallic  sodium  in  non- 
dissociating  solvents  (ether  or  benzene)  do  not  react  at  all 
with  alkyl-halogen  esters.  On  the  other  hand,  the  sodium 
derivatives  prepared  in  presence  of  dissociating  solvents 
(alcohols)  by  means  of  sodium  alcoholates  react  with  halogen 
steers  exactly  iu  the  same  way  as  the  derivatives  of  other 
3-ketonic  acid  esters,  yielding  esters  of  alkyl  camphor 
carboxylic  acids.  This  is  prob.ibly  due  to  the  existence  of 
the  enolic  form  in  the  first  case,  and  the  ketonic  form  in  the 
second.  The  esters  of  the  alkyl  camphor  carboxylic  acids 
exhibit  a  remarkable  resistance  towards  saponification. 
This  can  only  be  satisfactorily  performed  by  the  action  of 
concentrated  solutions  of  the  alkali  alcoholates,  preferably  a 
15  per  cent,  solution  of  sodium  methylate,  which  saponifies 
these  esters  slowly  at  ordinary  temperatures,  and  more 
rapidly  on  warming.  Methyl  camphor  carboxylic  acid  has 
thus  been  pre]iared  for  the  first  time ;  it  readily  splits  up 
on  heating,  into  carbon  dioxide  and  methyl  camphor. 

The  behaviour  of  the  esters  of  allyl  camphor  carboxylic 
acid  on  saponification  is  pecidiar.  They  yield  neither 
allyl  camphor  carboxylic  acid  nor  allyl  camphor,  its  decom- 
position product.  There  is  obtained  instead  only  a  dibasic 
acid,  allyl  homoeamphoric  acid,  produced  apparently  by 
the  hydrolysis  of  the  camphor  ring  of  allyl  camphor 
carboxylic  acid  formed  in  the  first  instance. — J.  F.  B. 

Standards  for  Medicines,     J.  C.  Umney.      Pharm.  J., 
1902,  69,  [1690],  492—498. 

This  jiaper  refers  to  :  first,  limits  of  impurity  in  chemicals 
(organic  and  inorganic),  crude  drugs,  tka. ;  and,  second, 
standards  of  efiicacy. 

The  author  treats  the  subject  under  the  following  head- 
ings :— 

(1)  Stanuards  of  PiRiTr  OR  Limits  of  I,m- 
PURITT. — (a)  Chemicals:  (I)  Dangerous  metallic  con- 
tamination ;  (2)  Ordinary  chemical  impurities,  (b)  Druys  : 
Freedom  from  adulteration  as  shown  by — (I)  Percentage 
of  ash  ;   (2)  Percentage  yield  to  solvents. 

(2)  .Standards  of  Efficaov.  (a)  Druys  :  Uniformity 
in  character,  as  shown  by  percentage  of  active  constituent 
or  constituents  ;  (b)  Characters  of  Galenical  Preparations, 
as  shown  by  analytical  examination. — A.  S. 

Cinchona  suceirubra  Bark  ;  Fluid  Extracts  of- .  Warin, 

J.  Pharm.  Chim.,  1902.  16,  [9],  424—429. 

The  fluid  extracts  of  Cinchona  officinalis  iu  the  various 
Pharmacopoeias  may  be  classed  in  two  groups,  tbose 
prepared  with  alcohol  of  various  strengths,  with  or  without 
the  addition  of  hydrochloric  acid,  and  those  obtained  by 
extraction  with  acidulated  water. 

The  author  points  out  the  disadvantages  attaching  to 
these  different  methods,  and  states  that  comparative  ex- 
periments with  various   solvents,  working  on  a  specimen  of 
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Tjark  containing  o'84  per  cent,  of  total  alkaloids,  of  -which 
2' 11  per  cent,  was  quinine,  indicate  that  tlic  following 
method  is  the  best :  200  grins,  of  the  bark  in  No.  40 
powder  (15  meshes  to  the  centimetre)  are  moistened  with 
80  grms.  of  distilled  water  containing  10  grms.  of  HCl. 
After  standing  for  two  hours,  the  bark  is  e.ttraefed  in  the 
usual  manner,  by  percolation  with  distilled  water,  setting 
aside  the  first  170  grms.  of  solution.  The  rest  of  the 
solution  is  then  evaporated  to  10  grms.,  mixed  with  the 
reserved  i>ortiou,and  20  grms.  of  9-3  per  cent,  alcohol  added 
to  the  mixture,  the  weight  of  which  is  finally  made  up  to 
200  grms.  The  extract  thus  prepared  contains  4 '03  per 
cent,  of  total  alkaloids  ;  24'32  percent,  of  extrartive,  and 
has  the  sp.  gr.  1-05S5.  It  forms  a  brown,  very  bitter, 
astringent  liouid,  which  mixes  perfectly  with  water. 

J.  O.  B. 

Acocantherin  :  A  Contribution  to  the  Knowledge  of 
African  Arrow  Poisons.  K.  S.  Faust.  Arch.  exp. 
■Pathol,  u.  I'harmak.,  48,  272—281.  Chem.  Ceutr.,  1902, 
2,  [19],  1217. 
The  "Shashi  "arrow  poison  is  derived  from  Acocanthera 
<ibyssinica  (Hochst),  K  of  the  family  of  Apocynaceie,  to 
which  a  number  of  heart  poisons  belong,  several  of  which 
4ire  used  iu  Africa  as  arrow  poisons.  The  author's  specimen 
formed  a  pitch-Hke,  black  mass,  soluble  iu  water.  The 
poisonous  glucoside,  acocantherin,  was  isolated  b)'  pre 
■cipitating  the  aqueous' solution  with  basic  lead  acetate  and 
ammonia,  removing  the  lead  from  the  filtrate  by  means  of 
carbon  dioxide,  salting-out  with  ammonium  sulphate,  dis- 
solving in  alcohol,  and  ti'eafing  with  basic  lead  acetate  and 
baryta.  After  removing  lead  aud  baryta  from  the  filtrate, 
ether  was  added,  when  the  acocantherin  separaterl  in  light 
yellow  flocks.  When  dried  /«  vacuo  over  sulphuric  acid, 
the  poison  forms  an  extremely  hygroscopic  substauce, 
insoluble  in  ether,  chloroform,  benzene,  acetone,  petroleum 
spirit,  and  acetic  ester,  easily  soluble  in  dilute  alcohol.  On 
boiling  with  mineral  acids,  acocantherin  is  hydrolysed,  with 
formation  of  rhamnose.  On  warming  the  acid  aqueous 
solution,  the  other  component  of  the  glucoside  separates  in 
the  form  of  lamella,  soluble  iu  96  per  cent,  alcohol,  chloro- 
form, and  acetic  auhjdride.  Acocantherin  has  a  com- 
position corresponding  to  the  formula  QijHjdOis;  it  is  thus 
a  homologue  of  ouabain,  Cj^HjgOij  (sec  Arnaud,  this 
Journal,  1S98,  268,  601,  6S9,  739,  791), and  of  strophauthin, 
C3iH4gOi2.  It  is  optically  inactive,  softens  at  130°  C,  and 
decomposes  at  220°  C.  ;  its  aqueous  solution  has  a  very 
bitter  taste.  The  pharmacological  action  of  the  glucoside, 
like  that  of  East  African  arrow  poisons  in  general,  resembles 
that  of  members  of  the  digitalin  group. — A.  S. 

Verbena  Oil.     E.  Theulier.     Rev.  gen.  de  Chim.   pure  et 
appl.,  5,  324.     Chem.  Centr.,  1902,  2,  [19],  1208. 

Br  the  distillation  of  180  kilos,  of  verbena  leaves  (  Verbena 
triphylla,  L.),  the  author  obtaiued  130  grms.  (=  0-072  per 
cent.)  of  oil,  which  had  sp.  gr.  at  13°  C, 0-919;  optical 
rotation,  —  16°  20';  ester  content  (calculated  as  linalyl 
acetate),  1 1  •  20  per  cent.  The  light  yellow  oil  has  an  odour 
more  resembling  that  of  lemongrass  oil  thau  that  of 
citronella  oil.  It  is  insoluble  in  80  per  cent,  alcohol,  but 
dissolves  partly  in  90  per  cent,  alcohol,  with  separation  of  a 
wax-like  stearoptene  melting  at  62-5°  C.  It  contains  20  "8 
per  cent,  of  aldehjdes,  which  have  been  examined  by 
Kersehbaum  (see  this  Journal,  1900,  6S6).  By  fractional 
distillation  of  the  oil,  after  removal  of  the  aldehydes,  ter- 
penes  and  a  sesquiterpene  were  isolated.  I'be  behaviour  of 
the  terpenes  on  bromination  indicated  the  presence  of 
/-iimonene.  By  treating  the  fractions  boiling  between  100° 
and  140°  C.  at  14  mm.  pressure  with  calcium  chloride, 
geraniol  was  isolated. — A.  S. 

Rue;  German  Oil  of .     The  Isomerisation  of  Me.thyl- 

nonylketoiime.         J.    Houbeu.       Ber.,   1902,   35,    [\T\, 
3587—3592. 

Gekmax  oil  of  rue,  melting  at  9-3°  C,  and  showing  a 
distinct  blue  fluorescence,  when  shaken  with  dilute  sul- 
phuric acid  yielded  traces  of  a  basic  substance,  \>-hich  was 
powerfully  fluorescent.  Sodium  carbon.-ite  solution  ex- 
tracted  small   quantities   of    an    acid    corresponding    with 


caprylic  acid.  Caustic  soda  extracted  about  1  per  cent,  of 
phenols  with  a  strong,  characteristic  odour,  the  main  pro- 
duct melting  at  150'  C.  The  oil  yielded  also  2-4  per  cent, 
of  mctbylheptylketnne  aud  71  per  cent,  of  methylnonvl- 
ketone.  Pure  meihylheptylketone  boils  at  194' — 196°  C. 
under  atmospheric  pressure,  it  solidifies  in  a  freezing  mix- 
ture, aud  yields,  on  reduotiiin,  methylbeptylcarbinol  and  the 
pinacone  of  this  latter.  Dimethylheptylcarbinol  was  also 
prepared  and  characterised.  The  constants  of  methyl- 
nonylkeione  were  verj-  carefully  determiued :  sp.  gr.  = 
0-8295  at  15°  C.,  and  0-8263  at  20°  C. :  solidifying  point 
-I-  13°  C;  b.  pt..  228° — 230'  C.  under  atmospheric  pres- 
sure, and  118°  G.  under  a  pressure  of  18  mm.  This  body  is 
absolutely  non-fluoreseeut,  and  takes  up  three  atoms  of 
bromine  by  substitution.  The  isomerisatiou  of  methyl- 
nonylketoxime  under  the  action  of  sulphuric  acid  yielded 
not  only  acetylnonylamine,  as  Thoujs  has  stated,  but  also 
a  considerable  proportion  of  ciipric  acid  methylaraide. 

—J.  F.  B. 

Oil    of  Hue,  Essential;   Constituents   of  an  .     F.  B. 

Power  and   F.  H.  Lees.     Proc.  Chem.  Soc,  18,  [255], 
192—193. 

To  obtain  some  methylnonylketone,  the  authors  procured 
a  quantity  of  oil  of  rue  labelled  Ol.  [iut.r  Any.,  from  an 
English  distiller,  and  found  subsequently,  on  inquiry,  that  it 
was  not  distilled  from  the  native-iirown  herb.  From  their 
results,  taken  in   conjunction   with  those  of   Thcnus    (this 

I  Journal,  1901,  606)  and  von  Sodeu  and  Henle  (this  Journal, 
1901,    930),    the   authors   regard  it   as   most   probably   of 

I   Algerian  origin. 

Tile  oil  was  light  yellow  in  colour.  Sp.  gr.  .at  1 5  •  5°  —  1 6°C. 
=  0-84u5.o„=  —  3°48'fora  100  mm.  tube.  It  was  completely 
soluble  in  two  parts  of  70  per  cent,  alcohol.  The  following 
constituents  were  identified  ;  (1)  methyl  7i-heptylketooe ; 
(2)  methyl  ?i-nonylketone  ;  (3)  methyl  H-heptylcarbiuol ;  (4) 
methyl  w-nonylcarbinol ;  (5)  a  blue  oil  of  high  but  not 
constant  boiling  point;  (6)  acetic  acid;  (7)  a  basic  sub- 
stance having  the  odour  of  quinoline  ;  (8)  a  mixture  of  free 
fatty  acids;  (9)  methyl  salicylate;  (10)  an  ester  of  vale- 
rianic acid,  apparently  ethyl  valerianate;  (li)  piuene; 
(12)  /-liinonene  ;  03)  cineol. 

The  relative  proportions  in  which  the  above-mentioned 
substances  were  found  to  exist  in  the  oil  are  approximately 
as  follows  :  the  two  ketones  constitute  80  per  cent.,  and 
were  present  in  about  equal  amounts.  The  two  aU-ohols 
represent  about  10  per  cent.,  the  methyl  »i-heptylcarbinol 
preponderating  ;  they  were  present  partly  in  the  free  state 
and   partly  as  acetic   esters.     The   terpenes,  together  with 

j  cineol,  amount  to  about  1  per  cent.,  and  the  blue  oil  to 
about  0-5  per  cent.  From  the  non-ketonic  portion  of  the 
oil  a  small  amount  of  an  undistillable,  viscous  substance, 

'  probably  a  decomposition  product,  was  separated. 

Since  the  substances  associated  with  the  ketones  and 
alcohols  are  present  in  such  small  amount,  and  the  limonene 
is  the  more  rarely  occurring  /-form,  the  authors  conclude 
that  all  these  substances  are  natural  constituents  of  the  oil. 

Morphine   in  Opium  ;  Determination  of ,   by  means  of 

Ammoniacal  Silver  Chloride.     C.  Heichard. 

See  under  XSIII.,  page  1476. 

Ipecacuanha  ;   Certain  Reactions  of  the  Alkaloids  of .i 

A.  H.  Allen  and  G.  E.  Scott-Smith. 

See  under  XXIII.,  page  1475. 

ExGLisH  Patents. 

Pharmaceutical  Compounds   \_Fats  containing  Iodine  and\ 

.Suljihur]  ;  Manufacture  of .     H.  E.   Newton,  I.oa-  i 

don.     From  F.  Baver  and  Co.,  Elberfeld,  Germanv.    Eug.J 
Pat.  24,32r,  Nov.  29,  19U1. 

FiVTS,  fatty  oils,  unsaturated  fatty  acid.-,  and  the  like,  arel 
dissolved  in  benzene,  treated  with  iodine,  and  then  with  a| 
current  of  hydrogen  sulphide  until  practically  decolorised. 
The  product  is  then  washed  repeatedly  with  water,  and  the  j 
benzene  is  removed  by  distillation.  These  products  can  bet 
prepared  containing  various  proportions  of  iodine  anil  sul-l 
phut ;  they  are  stiible  at  the  temperature  of  tlie  water-bathj 
and  can  be  kept  for  a  long  time. — J.  F.  B. 


Dec.  15, 1902.] 


JOTTRNAL  AND  PATENT  LITBRATURE._Cl.  XXI. 


1469 


Pharmaceutical  Compouiidx  lAtropbium  Alkyl  Nitrates]; 

Maniifaclnre  of .     U.   E.   Newtou,  Lonclon.     From 

F.  Bayer  luui  Co.,  Elberfeld,  Germany.    Eng.  Pat.  23,804, 
Uee.  17,  l'.)01. 

See  U.S.  Put.  707,402  ;  this  Journal,  1U03,  1  iy4. 

-J.  F.  B. 
Carbon    Tetrachloride;     Process    and  Apparatus  for   the 

Manufacture  of .      C.    Combes,   I'uris.      Eng.  Pat. 

25,GS8,  Dec.  16,  1901. 

Cakmox  is  heated  witli  sulphur  or  sulphur  chloride  in  an 
atmosphere  of  chloriue,  the  products  beitii;  conilen-.ed  ami 
separated  in  such  a  mauuer  that  the  sulphur  chloride  is 
coutiuuously  recovered  and  returned  iu  the  process.  For 
this  purpose  a  vertical  retort  of  refractory  uiateri.al  is  em- 
plo)  cd,  in  ^\'hich  the  temperature  decreases  from  the  intake 
to  the  outlet,  together  with  a  dephlegmator  iu  which  the 
less  volatile  products  are  comlensed  and  returned  to  the 
retort. — .).  F.  B. 

Para-cresol  Oxalic  Acid  Estrr,  and  Separation  of  Para- 
cresol  from  Meta-cresol.  .T.  Wetter,  London.  From 
Kud.  Rutgers,  Charlotteuburg,  Germany.  Eng.  Pat.  286, 
Jan.  4,.  1902. 

See  Fr.  Pat.  317,512  ;  this  Journal,  1902,  1410. — ).  F.  B. 

Supple  Protective  Coating  ;  Production  of .    S.  Efrem, 

Berlin,  Schoneherg,  Germany.     Phig.  Pat.  12,450,  Maj-  31, 
19U2. 

(),\E  part  of  dammar  resin  and  9  parts  of  wax  are  dis- 
solved by  heat  iu  20  parts  of  benzine,  and  the  solution, 
alter  evaporation  to  the  consistence  of  an  ointment,  is 
mixed  with  2.)0  parts  of  potash  soap.  The  mixture  is 
further  evaporated  to  270  parts,  and  A  per  cent,  of  formalde- 
hyde is  added.  The  ointment  thus  produced  is  especially 
suitable  for  coating  the  hands  of  those  engaged  in  surgical 
operations. — M.  J.  S. 

French  P.\tests. 

Camphor;   Process  of  Manufacturinij .     The  Ampere 

Electro-Chemical  Co.     Addendum,  dated  Feb.  1,  1902,  to 
Fr.  Pat.  303,812,  Sept.  17,  1900. 

[In  the  manufacture  of  camphor  by  this  process  (see  this 
I  Journal,  19i)l,  67  and  604),  a  considerable  proportion  of 
I  dipentene  is  produced.  The  dipenteue  is  recovered  by 
Isubmitting  the  products  of  the  reaction  to  fractional  distil- 
llatiou,  before  or  after  the  saponification  of  the  esters,  and 
Icollecting  the  first  portions  of  the  distdlate. — J.  V.  B. 

\  Acetic  Acid  and  other  Acids  of  the  Fatty  Group;  Obtain- 

i'.g .     H.   vou   Hochstetter.     Fr.  Pat.   318,710,  Feb. 

lo,  1902. 

ISoDiuM  acetate  is  heated  in  a  current  of  dry  HOi  to  a 
Itemperature  above  that  of  distillation  of  the  acetic  acid  set 
Ifree,  dry  sodium  chloride  being  obtained  as  a  by-product. 
■Instead  of  hydrochloric  acid,  moist  sulphurous  acid  gas 
Imay  be  employed  in  the  process,  the  residual  product  being 
Isodium  sulphite.  The  same  processes  are  applicable  in 
•obtaining  other  acids  of  the  fatt\-  series  from  their  salts. 

— E.  S. 

tOrganic  Peroxides  ;   Process  of  l\taking .    R.  H.  Page. 

Fr.  Pat.  318,883;  Feb.  20^  1902. 

See  U.S.  Pat.  710,00.5  ;  this  Journal,  1902,  1348. 

—J.  F.  B. 

XXI.-PHOTOaRAPHY. 

WSilver  Images  bleached  hi/  Corrosive  Sublimate  ;  Blackening 

of  ,   by     Sodium    Sulphite    Solution.     E.    Valenta. 

Phot.  Corr.,    1902,  6—10.     Chem.  Centr..  1902,  2,  [18], 
1163. 

IE  author  finds   that   the   grey-black  body  which   is  pro- 

Dced  on  treating  HgAgCl.i  with  sodium  sulphite  solution, 

|d  which  forms  the  image  iu  the  case  of  silver  prints  which 

bleached  with  corrosive  sublimate  and  blackened  with 

Bdlum  sulphite,  contains  no   compounds  of  silver  or   mer- 

fcury  with  sulphur.     According  to  the  duration  of  the  action 


and  the  concentration  of  the  sulphite  solution,  it  contains 
varying  quantities  of  silver  chloride,  metallic  silver  and 
mercury,  or,  if  the  amount  of  sulphite  solution  used  is 
sufficient  to  dissolve  all  the  silver  chloride,  only  silver  and 
mercury. — A.  S. 

Toning  with  Thiomites  of  Lead.     Lumiere  and  Seyewetz. 
Monit.  Scient,  16,  1902,  [731],  798—800. 

The  authors  have  carried  out  a  series  of  e.vperiments  with 
the  thionates  of  lead  for  toning,  suggested  by  a  former 
investigation  on  the  combined  toning  and  fixing  bath 
showing  that  pentathionic  acid  was  formed.  Lead  penta- 
tliionaie  was  shown  to  give  excellent  images,  superior  to 
other  toning  results.  The  toniug-tixing  hath  was  formed 
by  adding  250  grms.  of  sodium  thiosulphate  to  1  litre  of  a 
solution  of  neutral  pentathionate  of  lead  of  21^  B.  (pro- 
duced by  adding  lead  carbonate  to  pentathionic  acid 
solution  of  10"  B.).  The  dithionate,  trithionate,  and  tetra- 
thionate  were  not  so  effective,  and  are  without  practical 
iuterest.— J.  VV.  H. 

Prints  after  the   use  of  the  Combined  Toning  and  Fixing 

Bath  ;  Fading  of  Silver-chloride-eitratc  .     Lumiere 

and  .Seyewetz.  iVlonit.  Sclent.,  16,  1902,  [731],  795—798. 

Davanne  and  Girard  have  concluded  that  sulphur  or 
sulphuretted  hydrogen  and  moisture  are  the  causes  of 
fading  in  chloride-eitrate  prints,  and  condemn  the  combined 
bath  on  account  of  its  acid  reaction. 

The  authors  defend  the  combined  bath,  and  conclude 
that  the  principal  cause  of  fading  is  the  incomplete  elimi- 
nation of  .sodium  thiosulphate,  moisture  even  then  being 
necessary  to  bring  it  about.  The  same  effect  is  produced 
with  ordinary  double-bath  toning  and  fixing;  the  absence 
of  all  trace  of  sodium  thiosulphate  in  the  print  is  a 
guarantee  of  its  permanence  in  moist  air,  whether  the 
image  consists  of  gold,  sulphide  of  silver,  silver  only,  or 
lead  and  silver.  The  yellow  appearance  of  the  faded 
prints  does  not  appear  to  be  due  to  either  sulphide  of 
silver  or  of  lead,  but  to  sulphur  produced  by  the  slow 
decomposition  of  thiosulphate.  The  only  means  of  pre- 
ventiug  the  fading  of  prints  is  to  thoroughly  elimiuate  the 
last  traces  of  the  fixing  salt. — J.  W.  H. 

ExGLiSH  Patents. 

Printing  Plates  from  Elastic  Material  for  Autotype  Tone 

Printing;  Manufacture  of .     C.  Schreiber,  Potsdam, 

Germany.     Eng.  Pat.  24,132,  Nov.  27,  1901. 

Tins  process  consists  in  preparing  a  screen  dia-positive, 
instead  of  negative,  in  the  ordinary  screen  camera,  and 
transferring  it  to  a  suitable  etching  surface,  etching  the 
surface  so  as  to  produce  a  relief  block  having  succes- 
sively ddrker  tones  at  successively  lower  depths,  and  east- 
ing the  actual  printing  plate  or  block  thereon.  The  plate 
or  block  is  made  of  a  suitable  elastic  material,  such  as 
vulcanite,  gutta-percha,  celluloid,  &c. — R.  .V. 

Celluloid-like   Substances    [Photographic   Films]  ■    Manu- 
facture of .     H.  E.   Newton,   London.     From  Far- 

beufabr.    vorm.  F.  Bayer  aud  Co.,  Elberfeld,   Germany. 
Bug.  Pat.  26,075,  Dec.  20,  1901. 

Plastic  and  translucent  compounds  resembling  celluloid 
are  prepared  by  employing,  instead  of  the  usual  nitro- 
cellulose, those  acetates  of  celluhise  which  yield  flexible 
films  on  evaporation  of  their  solutions.  For  instance,  100 
parts  of  cellulose  acetate  and  50  parts  of  Cimphor  are 
triturated  for  several  hours  at  a  gentle  heat  with  chloroform 
or  glacial  acetic  acid ;  if  desired,  any  suitable  substitute  for 
camphor  may  be  used.  Photographic  films  are  prepared 
from  the  above  composition. — J.  F.  li. 

[Plioto-Reliifs]   Plastic   Subjects;    Photographic    Process 
and  Apparatus  for  the  Reproduction  of  C.   Baese, 

Berlin.     Eng.  Pat.  5381,  March  4,  1902. 

A  "  photographic  process  for  the  reproduction  of  plastic 
objects  characterised  by  the  fact  that  two  negative  photo- 
graphic pictures  are  taken  of  the  object  to  be  reproduced, 
of  which  the  first  one  is  taken  in  a  light  graduated  iu  pro- 
portion to  the   prominences  of  the  surface  thereof,   or  of 
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sections  thereof,  and  the  second  one  either  in  an  oppositely 
graduated,  or  in  a  uniformly  distributed  light,  from  one  of 
which  negatives  a  dia-posilive  is  produced  which,  when 
placed  on  the  other  negative,  neutralises  the  effects  pro- 
duced, Brstly,  by  the  distribution  of  the  light,  occasioned  by 
the  geometrical  form,  and,  secondly,  by  the  different  actinic 
powers  of  the  various  colours  of  the  object."  The  set  of 
plates  so  produced  are  copied,  either  together  or  separately, 
on  sensitised  gelatin  or  the  like,  the  sections  being  adjusted, 
when  such  exist,  in  their  correct  mutual  position.  Appa- 
ratus for  determining  the  position  of  the  ahove-mentioned 
sections,  and  for  turning  up  a  mass  of  wax,  &c.  into  a 
shape  which  imitates  that  of  the  original  object,  is  also 
described. — F.  H.  L. 

French  P.^tknts. 

Carbons ;  Photogenic  or  Photographic .     Broca  and 

PcUin.    "Fr.  Pat.  318,994,  Feb.  24,  1902. 


perfectly   constant  for  each  nitrocellulose,  but  the  amount  i 
varies  according    to    the  type   of   the    nitrocellulose,   i.e.,  t 
acourdiug  to  the  conditions   under  which    tne  cotton  was 
nitrated.     Thus — 


Nitrating  acid  employed 
Mean  value  of  nitrogen 

separation   in  mgrms. 

per  i  hour 

Variation  in  above 


{11- 


02 


0-36 
+  0-03 
-0-01 


Uf 


o;)tj 
±0-0 


0-16 
+  0 


U  IK     il 


See  under  II.,  page  1448. 
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Enamels  and  Pho/nyrapliic  Plates  ;  Application  of  Colours 

to ,  icithout   Painliini  or  Printiny.     H.  Perrin.     l"r. 

Pat.  319,117,  Feb.  27,  1902. 

See  under  VIII.,  page  14.55. 

XXII.-EXPLOSIVES,  MATCHES,  Etc. 

Nitrocelluloie  ;      Researches    on     the     Slahilitii    of   . 

//.  Normal  Nilrocellulose.  W.  Will.  Mitt,  aus  dem 
Centralstelle  f.  Wissensch.  Techn.  Untersuchungen,  Neu- 
Babelsherg, Berlin.  1902,  [3],  5 — 40.  (See  this  Journal, 
1901,  609—617.) 

In  this  coinraunication  a  state  or  condition  of  nitrocel- 
lulose is  described,  which  may  be  regarded  as  normal. 
When  exhaustively  washed,  nitrocellulose  linally  reaches  a 
stage  of  pnrily  at  which,  when  heated  under  the  con- 
ditions described  in  the  earlier  communication  (loc.  cit.}, 
equal  quajililies  of  nitrogen,  as  oxides,  are  evolved  within 
equal  periods.  The  amount  of  washing  required  for  the 
attainment  of  this  normal  stage  depends  upon  the  purity  of 
the  materials  used,  and  on  the  conditions  of  manufacture. 
If  the  nitration  acid  contains  a  large  percentage  of  water, 
treatment  with  cold  water  suffices  to  bring  the  nitrocellulose 
to  the  normal  condition.  After  discussing  the  value  of  this 
definition  as  a  test  of  stability  and  its  relation  to  other 
tests,  the  author  develops  the  subject  under  the  following 
headings  ; — 

Minimum  Separation  of  a  Normal  Nitrocellulose. — Several 
typical  nitrocelhiloses  from  pure  materials  were  brought  to 
a  normal  condition,  and  then  further  boiled  for  periods 
ranging  from  30  to  320  hours.  The  separation  of  nitrogen, 
on  beating  at    135"  C.   per  unit  of  time   (j  hour),  remains 


As  in  the  earlier  communication,  the  fractions  denotfe 
thf!  composition  of  the  nitrating  acid.  Thus  4i  means  an 
acid  containing  4  per  cent,  of  water  with  the  snluliuric  ard 
nitric  acids  in  ihe  ratio  3:1;  i.e.,  of  the  coiuposition 
72  H.,SOj,  24  HXO.„  4  H„0. 

Normal  samples  were  also  submitted  to  further  processes' 
of  purification,  such  as   heating  with   alcohol  or  «ith  water, 
under  pressure,    without   aH'ecting   the   constancy    of  this 
nitrogen-separation  constant. 

Many  technirai  samples, 
however,  owing  probably  to 
the  presence  of  suiall  traces 
of  foreign  matter  which 
may  act  as  catalytic  a?ents, 
yield  a  permanently  higher 
nitrogen  -separation  constant 
than  the  minimum  furuisheA 
by  the  same  type  of  nitro- 
cellulose prepared  from  pure 
materials.  Thus  a  9^  nitro- 
cellulose regularly  evolved 
0*80  mgrm.  of  nitrogen  ptr 
:r  hour,  even  alter  loug  boil- 
ing, instead  of  the  typical 
0-56  mgrm.  (see  table 
above).  By  very  long  keep- 
ing,  or  addition  of  certalB  j  '.*' 
reagents  (1  per  cent,  of 
powdered  potassium  per- 
manganate, potassium  pe^- 
chlorate,  or  boric  acid),  the 
nitrogen  constant  was  re- 
duced to  the  normal  mini- 
mum, O'-ie  mprm. 
This  constant  is  also  affected  by  the  physical  condition  of 
the  sample,  and  experiments  made  with  gelatinised  nitron 
cotton  showed  that  the  size  of  the  factor  definitely  varied 
with  the  degree  of  gelatinisation. 

Speed  of  Decomposition,  as  a  Function  of  Nitrotjen-Con' 
tent. — Curve  I  in  Fig.  1  exhibits  the  relaiion  between  the 
percentage  of  nitrogen  in  the  sample  (abscissa:)  and  thfe  "f"* 
separation  constant  (ordinatesV  Up  to  about  9  |ier  cent.  (^ 
nitrogen,  the  constant  increases  gradually,  but  afler  tbit 
point  the  r.atio  is  no  longer  proportional.  Highly  nitrat(il 
cottons  would  appear  to  be  not  only  relativel\  but  abso- 
lutely less  stable  than  low-nitrated  cottons,  and  this  viow 
was  supported  in  various  ways  during  the  investigation. 
The  size  of  the  separation  constant  is  also  influenced  by  f^i*^ 
composition  of  the  nitration  acid.     Two  nitroeelluloses,  each  V*^*- 


pitaii 


containing  13-1  per  cent,  of  nitrogen,  and  of  5  per  cent. ;  fV 
solubilit}',  were  examined  from  this  point  of  view  One  of 
these,  made  with  4f  acid,  gave  a  constant  of  0'  62  mgrm.  H  j '  k^ie 
the  other,  from  9f  acid,  gave  0'.53  mgrm.  Simihir  results 
were  obtained  indicating  that  the  separation  constant 
diminishes  according  as  the  percentage  of  water  in  the 
nitration  acid  increases. 

Speed  of  Decomposition,  as  a  Function  of  Temperature. 
— Fig.  2  shows  by  a  curve  the  variation  in  the  I'aliie  of 
the  separation  constant,  with  temperatures  ranging  from 
126-5°  C„  to  157  C,  the  nitrocelluh  se  employed  being 
normal,  and  prepared  from  9-2.  acid.  The  analytical  figures 
show  that  the  constant  is  approximately  doubled  for  eveny 
5"  C.  increase  of  temperature;  e.y.,  at  130' C.  it  is  0"85 
mgrm.  ;  at  135°  C,  0-55  mgrm.  ;  and  at  140°  C.  it  becomts 
1  ■  1  mgrm. 

These  experimental  results  are  expressed  in  the  dissocia- 
tion formula — 

log.  N  =  a  -I-  6  X  n-9932/, 


lit!  I 


lllOl, 


Wl 


ilefc 


X, 


Dec.  15, 1902.] 


JOURNAL  AND  PATENT  LITERATURE.— Cl.  XXII. 


1471 


|fhere  X  =  separation  constant  in  ragrm?.  of  nitrogen  at 
empenttiire  t.  t  =  temperature  in  degrees  C,  and  the 
oustimtsa  =  S-84211  ;  6  =  -  22-857.'" 

Fiff.  2. 
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The  sepiiratiou  constant  N  w.is  calculated  by  this 
Lrmula  for  teuiperatnr>.'S  ranging;  from  20'  C,  where 
=  0-079x10-1"  to  aO'  C,  when  X  =  3So  x  lO-'",  in 
liew  of  the  practical  importance  of  temperature  in  the 
koring  of  quaolities  of  nitroeellulose  \^y  extending  the 
liniparison  t>i  the  zinc-ioJide  and  starch  te-^t,  it  would 
npear  that  periods  ranging  from  '-301  years  "  at  2o°  C.  to 
17  days  at  50°  ('..  would  he  required  for  i  grm.  of  this 
litrocelhilose  to  develop  a  weal:  blue  coloration  on  the  test 
lipers. 

\  The  same  general  relation  was  established  between  speed 

decomposition    and   temperature,   in   the   ca^e  of  low- 

Itratioji  products,  wherein,  as  previously  stated,  the  rate  of 

Iparation,  as  compared  with  the  percentage  of  nitrognn,  is 

Isproportionately  lower  than  in  the  case  of  higlily  nitrated 

mple>,    i.e.,  an   absolutely    higher   degree  of  stability   is 

dicated.     C)u  comparing  the  quotient  representing  speed 

separation    for  equal   intervals  of  temperature   (in  the 

llowing  table),  it  will  appear  that  between  different  highly 

traled  celluloses  no  such  comparative  difference  of  stability 

to  be  found.     The   demonstration   of  this  fact,  together 

th   the    regular  behaviour   of   "  normal "    nitrocelluloses 

ompare,  especially  the  quotient  for  temperature  incremciits 

5'  C.      '''""') .  and  the  significance  of  the  whole  investigation 

X( 
the  question  of  structure,  appear  iri  this  table  : — 


U 

Percentage  of  XitroRcn. 

mper;itiire. 

i-1 

9-JS 

7-33 

N. 

-"^-           XT 

1      Iw+5 

^-            Nr 

°C. 
.  135 
140 
145 
130 
155 
160 

0-55  ■(        .^.„ 
8-10      ,    ^  " 

0-S51        19 
0-6S(    (   \.i 

2-26  (    f    -" 

9-95J         2-0 

0-  3J    )    \.l 
1-05;    5  S.i 
S-93^        1-9 

The  Nitrogen  Separiition  Constant. — 10  grms.  of  normal 
nitrocellulose  were  continuously  heated  at  135°  C.  until 
nitrogen  was  no  longer  evolved  (371  hrs.).  From  the 
nature  and  volume  of  the  nitrogen  oxide,  the  total  loss 
iu  weight  of  the  sample,  the  water  collected,  and  the 
ultimate  composition  of  the  residue  in  the  ilecomf>osition 
flask,  the  author  has  constructed  the  equation  — 

Ci.HisCNO;)/-),,,  =  C,oH;,XO,  +  4N0  +  6H.p  +  2CX> 
as  representing  the  mode  of  decomposition. 

The  paper  concludes  with  an  illustrated  description  of 
the  apparHtus  used  for  estimating  the  nitrogen,  with  careful 
details  for  working,  correction  curves,  and  sample  records 
of  resuhs.  (See  this  Journal,  1902,  Dec.  31,  under  XXIIl., 
Org.  Quautit.)— R.  L.  J. 

English  Patents. 

Blaxting  Compositions.  J.  Wetter,  London.  From  West- 
falisch-AnhaltischeSpreng~toff-Aktiengesellsehaft,  Berlin. 
Eng.  Pat.  25,884,  Dec.  IS,  1901. 

An  explosive  for  use  iu  "fiery"  mines  consistinf^  of 
nitroglycerin  (40  parts),  collodion  cotton  (2  pans),  liquid 
paraffin  (8  part*),  uaphthaleue  (4  parts),  rye  flour  (12  pjrlB), 
wood  flour  (2  parts),  ammonium  nitrate  (27  parts),  and 
potassium  nitrate  (5  parts)  — G.  W.  McD. 

Safe!:/  E.rplosives  or  Blasting  Compositions.  J.  Wetter, 
Loudon.  From  Westfalisch-Anhaliische  -  Sprengstoff - 
Aktiengesellschaft,  IJerliu.  Eng.  Pat.  26,617,  Dec.  30, 
1901. 

The  explosives  claimed  consist  of  mixtures  of  the  foUowiDg 

composition  : — 


Nitrojrb'-cerin  

Colloflion  cotton    

Potassiura  nitrate  . . . 
Aninjonium  nitrate   . 

AA'oo^  fl'iur 

Rye  flour 

Liquid  paraflin  

Ahiminium  pahuicate 

„  steai-ate  . 

Camphor 


41) 

41) 

1 

1 

4 

4 

27 

26-5 

2 

2 

10 

9-3 

3-3 

6  to  7 

12-3 

4f> 
1 
5 

27 
2 

12 


— G.  W.  McD. 

Safety  E.rplosive  or   Blasting  Substance  ;  Manufaetme  of 

a   .      H.    Poetter,    Dortmund.       Eiig.   Pat.    21,189, 

.Sept.  29,  1902. 

An  explosive  for  use  in  dangerous  mines  consistiog  of 
ammonium  nitrate  (82-7  per  cent.),  dinitrobenzene  ( I  per 
cent.),  turmeric  (11-5  per  cent.),  and  copper  oxalate  (4-8 
per  cent.)— G.  W.  McD. 

Smokeless  Poicder,  and  Method   of  Compounding  .same.     J. 

A.  Denton   and  J.   H.  Preas,  Washington,  U.S.A.     Eng. 

Pat.  20,214,  Sept.  16,   1902.       (Under   Internat.   Conv., 

March  8,  1902.) 
See  U.S.  Pat.  701,802  :  this  Jouriuil,  1902,  927. 

— G.  W.  McD. 

Explosives.     A.  Hough,  New  York.     Eag.  Pat.  21,171, 
Sept.  29,  1902. 

Dhied  and  pulverised  starch  (1  part)  is  dissolved  io  nitric 
acid  (8  parts;  at  32°  C.  Sulphur  trioxide  is  then  passed 
in  under  reduced  pressure,  the  nitro-starch  being  thus  pre- 
cipitated and  afterwards  filtered,  washed  and  dried,  and  is 
said  to  contain  16  per  cent,  of  nitrogen.  After  mixing  with 
a  small  percentage  of  nitrobenzene,  the  nitro-starch  may  be 
grained  or  moulded  into  powder  and  waterproofed  with 
collodion.— G.  W.  McD. 

Matches  ;  Machines  for  Dipping  and  Heading  . 

W.  Frost,  Rochdale.  Eng.  Pat.  21,517,  Oct.  26,  1901. 
Frames  containing  match  splints  are  carried  on  an  endless 
chain  to  which  an  mtermiitent  motion  is  given.  The  frame 
is  first  carried  over  a  plate  which  levels  the  splints.  After 
passing  over  a  warming  plate  it  passes  on  10  the  paraffin 
dipping  tank.      Here  ttie   intermittent  actiun  of  the   chain 
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bringrs  the  frame  to  rest  and  the  tank  automatically  rises  to 
paraffin  the  splints.  The  frame  then  passes  on  to  the 
composition  tank  for  heading  the  matches  where  one  side 
of  a  hexa;rou  roller  revolving  in  the  composition  is  brought 
against  the  ends  of  the  splints  at  the  time  when  the  frame 
comes  to  rest. — G.  W.  McD. 

French  Patents. 

Explosives ;  Im-provements  in .    M.  Fiihrer.    Addition, 

dated  Feb.  8,  IS02,  to  Fr.  Pat.  303,427,  Au^.  30,  190U. 

The  explosive  is  composed  of  ammoninm  nitrate  and 
aluminium.  (See  also  Eog  Pat.  16,277,  lyOO  ;  this  Journal, 
1901,  68).— G.  W.  McD. 

Fulminate    Compositions    \_Non-Sensitive']  ;      Manufacture 

and  Use  of .      Hitti-nberf;er   Pairouen   Ziiudbiitchen 

und  Me.talhvaaren-Fabrik  vormals  Keller  and  Co.  Fr. 
Pat.  318,28G,  Feb.  1,  1902. 
Safetv  of  manipulation  of  fulminate  priming  is  secured 
without  sacrificiug  explosive  power  by  the  raauufacturc  and 
use  of  detonating  composition  in  t;vo  distinct  portions. 
The  great«-r  part  consists  of  non-sensitive  fulminate  pre- 
pared by  intimately  mixing  ordinary  fulminate  with  metallic 
salts,  oils  or  fats,  or  on  the  other  hand  by  simply  subjecting 
it  to  pressure  iu  the  damp  state.  The  detonation  of  this 
non-sensitive  portion  is  brought  about  by  the  use  of  a  small 
proportion  of  fulminate  iu  its  ordinarv  sensitive  condition. 

— G.  W.  McD. 

Explosive    Compounds ;    Manufacture   of  .       Quinby, 

Sharps,  and  Greger.     Fr.  Pat.  319,21r",  March  1,  1902. 

See  Bug.  Pat.  4,781  ;  this  Journal,  1902,  723.  '^ 

— G  W.  McD. 


XXIII.-ANALYTICAL  CHEMISTRY. 

APPARATUS. 

Superheater  for  Laboratory    Use  ,-   Steam  . 

J.  Freundlich.  Chem.-Zeit.,  1902,  26,  [91],  1084. 
The  apparatus  consists  of  a  cylindrical  tin  boiler  A,  with 
a  conical  opening  through  its  centre,  in  which  is  placed 
the  copper  worm  S. 
The  water  Is  placed 
in  A  and  boiled  by  a 
flame  under  the 
bottom  of  the  appa- 
ratus, but  not  di- 
rectly under  the 
worm.  As  soon  as 
steam  issues  from 
the  open  end  of  the 
latter,  the  flame  is 
moved  so  that  it 
comes  under  the 
spiral,  whereby  the 
steam  is  quickly 
heated  to  a  tempe- 
rature above  400°  C. 
Should  too  great  a 
steam  -  pressure  be 
generated  in  the 
boiler,  it  may  be 
reduced  by  opening 
the  cock  Q  on  the 
safety  tube  P.  The 
Tvorm  may  be  made 
detachable,  by  placing  two  screw  unions  on  the  tubes  at  a 
level  with  the  top  of  the  boiler.— W.  P.  S. 

Calorimeter  for    Coal ;    Improved .      W.    Roscnhain. 

Pbilos.  Mig.,  4    [6],  451—458.      Chem.  Centr.,  1902,  2, 

[19],  1169. 
The  author's  apparatus  is  based  upon   Thomson's  principle 
of  burning  in  a  current  of  oxygen  at  the  ordinary  pressure. 
Tlie  combustion    chamber  consists   of  a   cylinder  of  Jena 
glass  with  brass  plates,  and  the  requisite   tiibes  and   valves 


oxygen    and   the   escape  of  the 


for   the    introductiou    of 

products  of  combustion.  When  in  use,  it  is  immersed  in 
the  water  calorimeter,  in  the  brass  walls  of  which,  windows' 
are  provided  in  order  that  the  burning  of  the  co  il  may  be 
observed.  Ignition  is  effected  by  means  of  a  platiuum  wire 
through  which  an  eh'ctric  current  is  passed.  The  products: 
of  combustion  escape  through  a  ball-valve  and  a  chamben 
provided  with  tine  jierforatious  into  tlie  water,  and  when 
the  burning  is  complete,  a  rapid  exchange  of  heat  is  effected 
by  admitting  the  water  to  the  combustion  chamber.  The] 
sample  of  coal  (li  grms.)  is  powdered  and  pressed  into  the 
form  of  a  briquette.  Uy  placing  the  small  briquette 
upright,  and  replacing  the  usual  platinum  cruoible  by  a 
flat  porcelain  capsule,  a  rapid  and  complete  corabustioD  is 
stated  to  be  attaiiiijd  ;  the  tarry  residue  remaining  unburut 
does  not  amount  to  more  than  0-3  per  cent,  it  a  strong 
current  of  oxygen  be  used.  As  advantages  ol  this  apparatus 
over  the  Mabler-Uerthelot  bomb,  the  author  claims  sim- 
plicity, cheapness,  safety,  rapid  interchange  of  heat,  andi 
little  radiatiou. — A.  S. 

Platinum  ;  Deposition  of ,  on  Aluminium  Apparahui 

A.  Gawalowski.     Zeits.  anal.  Chem.,  1902,  41,  [10],  618. 
Aluminium  apparatus  is  of  -special   importanci'   for  large 
vessels  in  water  analysis,  but  the   author  has    uoticed  thatj 
waters  containing  iron  and  chlorides  leave  a  blackish-browni 
crust  on   evaporation,  which  can   only  be  removed   by  sand 
at  the  expense   of  the   metal.      Further,  flocks   of  alumina 
separate  in  the  evaporation  of  waters  free  from  alumiiiiam. 
To  prevent  this  he  deposited  platinum   on  the  aluminium, 
by  simply  running   a  faiutly  alkaline  solution   of  platinic 
chloride  into  the  vessel  ai'd  allowing  to  stand.     The  vessels     ""' 
are  not   cleaned  with   sand,  but   with  a  5  to   !i>  per  cent.! 
solutiou    of   oxalic  acid  and  then    washed  quickly.      The!    ' 
platinised   aluminium    may    be   of    use   for    balauce  pans, 
beams,  and  also  weights. — F.  S.  S. 

English  Patent. 

Butter ;  Appliance  for  Testing  ,  for  Water.     G. 

Geldard,  Manchester.  Eng.  Pat.  18,496,  Aug.  22,  190?. 
The  appliance  consists  of  an  aluminium  tube,  perforated 
with  holes  near  the  bottom,  notched  at  the  toj^,  aiid  filled 
with  asbestos  wool.  It  is  surmounted  by  a  cup  or  basia, 
having  holes  through  its  bottom.  In  carrying  out  the  test, 
the  tube  and  cup  are  weighed  and  then  heated  in  an  oven, 
ox)  grains  of  bJtter  are  placed  in  the  cup,  and,  inciting,  run 
through  on  to  the  asbestos,  where  the  water  iu  the  butter 
rapidl}-  evaporates.  Re-weighing  gives  the  loss  due  to 
water.— W.  P.  S. 
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Marsh  Apparatus ;    Improvements  in  the  use  of    [Z)e<«c»i 

tion  of  Arsenic'}  .     A.   Gautier.     Bull.  Soc.  Chiin.,1   (Kin 

1902,  27,  [20-21],  1030—1034.  ' 

In  detecting  minute  quantities  of  arsenic  by  the  Marsh'  lii" 
test  it  is  essential  that  the  solutions  employed  should  bej  liji 
colourless  and  free  from  nitrous,  sulphurous,  and  sulphuric 
acids.  The  arsenic  is  first  separated  as  the  sulphide,  this 
substance  being  then  dissolved  in  ammonium  carbonate 
solution  at  20°  C  ;  the  residue  obtained  on  concentrating  the 
solution  is  oxidised  by  concentrated  sulphuric  acid  contain- 
ing a  small  amount  ot  nitric  acid,  the  nitrous  funics  being i 
subsequently  r.»moved  by  prolonged  boiling.  The  fiual 
product,  after  dilution  with  water,  is  then  iutroduced  intoij 
the  Marsh  apparatus. 

It  is  extremely  important  to  exclude  copper  compoundl 
from   the  apparatus   because  a  certain   amount  of  arsebici  ^ 
may  become   fixed   as  copper  arsenide.     Copper  sulphate  i 
should  not,  tlieret'ore,   be  added   to  accelerate  the  solution  l 
of  the  zijjc,  a  drop  of  platinic  cblorid-;  solution  suffioingL 
for  this   purpose.     The  apparatus,  which  ought   also  to  bet 
quite  free  fro  u  oxygen,  consists  of  a  three-necked  bottle,  A 
containing  pure  granulated   zinc,  and  fitted  with  a  dropping' 
funnel,  T,  for  introducing  the  acid  arsenical  solution.    The 
evolved  gases  pass  tiirougli  the  delivery  tube,  /,  the  widened 
part  0,  of  which  is  jiacked  with  cotton  wool.     Tiie  capilln.ry 
tube,  b,  which  is   surrounded  by  tin    foil,  is   heated   to  dull 
redness,  and  the  arsenic  vapours  are  rapidly   cooled   and 
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onilensed  by  the  employment  of  the  metallic  screen,  e,  and 
he  brass  rider,  K,  the  latter  being  partly  immersed  in 
rushed  ice  contained  in  the  vessel,  R.    The  hydrogen  finally 


■scapes 


es  through  the  tube,  9,  which  dips  beneath  couocntratcd 
(ilphuric  acid. 

By  means  of  this  modified  apparatus,  the  rate  of  evolution 

If  the  gases  is   readily  regulated  at  will  and  homogeneous 

;  of  metallic   arsenic  having  a  definite  outline  are  pro- 

nced  in  that  part  of  the  horizontal  tube  which  is  surrounded 

Ijr  the  cooled  cylindrical  rider. — G.  T.  M. 

wtannoiis  Chloride  in  Ether  Solution  as  a  Reagent.     \_De- 
\tection   of  Arsenic.']     R.  de  Jong.      Zeits.  anal.   Chem., 

1902,41,  [10],  596. 
blE  author  finds  that  stannous  chloride,  like  ferric  and 
fcercuric  chloride,  &c.  is  .soluble  in  ether.  It  precipitates 
lom  the  ethereal  solution  chiefly  as  basic  stannous  chloride  ; 
J  however  the  solution  in  ether  is  acidified  with  hydrochloric 
llid,  it  does  not  precipitate. 

I  The  above  solution  of  stannous  chloride  in  ether  is  nsed 
a  reagent  for  the  detection  of  arsenic  ;  the  substance 
Imtaining  ar.-enic  is  dissrlved  in  5  c.c.  of  hydrochloric 
pid,  mixed  with  the  acid  ethereal  solution  of  stannous 
jlloride,  and   warmed   for  a  minute  at  40°  C. ;  if  arsenic 

I  present,  a  brownish-red  ring  is  formed  between  the  acid 
lid  ether.  The  reaction  is  very  delicate,  as  it  will  detect 
|002  mgrm.  of  arsenic  acid. 

[The  author  further  finds  that  the  aojd  solution  of  stannous 
hloride  is  a  very  good  solvent  for  lead  sulphate,  especially 
Ithe  latter  is  freshly  precipitated. — F.  S.  S. 

INORGANIC—  QUANTITA  TIVE. 

meidimetry  ;   Use  of  the  Electrolysis  of  Cojiper  Sulphate  as 

Ithe  Basis  <f .    W.  Lange.    Zeits.  anal.  Chem.,  190:;, 

141,  [10],  609. 

!  time  ago  (Zeits.  ana!.  Chem.,  31,  190,  31,  455,  and  this 

|)timal,  1900,  962)  it  was   proposed  to  use  the  electrolysis 

copper  sulphate   as  the  basis  of  acidimetry,  but   it  was 

lund  that   when  a  solution  of  pure  copper  sulphate  was 

fectrolysed,   the   copper  always  separated   in  the  spongy 

'rm  and  so  was  not  easily  weighed  accurately.     The  author 

ids   that  if   nitric  acid   be  added  to   the  solution  before 

ectrolysis,    the   copper    separates    in   fine    red    coloured 

ystals,  and  the   nitric  acid  is  reduced  to  ammonia.     By 

lowing   the   amount  of  nitric  acid  added,   the   ammonia 

rmed  may  be  allowed  for  iu   the  titration   figures.     It  is 

und   that   10  to   30   per  cent,   of   nitric  acid   to  copper 

posited   maybe   used;  it  below   10  per  cent.,  the  copper 

parates  in  the  spongy  form,  if  above  30  per  cent,  complete 

(duction  does  not  fake  place,     liesulls  of  ttst-titrations  are 

ven,  showing  the  accuracy  of  the  method. — F.  S.  S. 

'itassium  Permanganate;   Titration  of ,   by  means  of 

Salts  of  O.ralic  Acid.  C.  Rust.  Zeits.  aual.  Chem., 
1902,  41,  [10],  606. 

ITER  trying  all  the  known  salts  of  oxalic  acid  and  the 
■id  itself,  it  was  found  that  tl  e  mcst  convenient  salt  for 
e  standardisation   of  potassium  permanganate  was  man- 


ganese oxalate.  This  salt  was  prepared  by  suspending 
pure  manganese  carbonate  in  water,  just  raising  to  the 
boil,  and  adding  a  warm  solution  of  pure  oxalic  acid, 
until  the  liquid  showed  an  acid  reaction  ;  the  substance  was 
washed  free  from  acid  and  dried  in  thin  layers  on  filter 
paper.  Prepared  in  this  way  the  substauce  has  a  composi- 
tion corresponding  to  the  formula  MnC.;04.2H30.  Drying 
over  sulphuric  acid  in  a  desiccator 
does  not  alter  its  composition.  The 
(T  substance  is  not  hygroscopic. 

— K.  .S.  S. 

Sodium  Sulphide  ;   Preservation  of 

Standard  Solutions  of .     E. 

Prothiere  and  .Mile.  X.  Revaud. 
.1.  Pharm.  Chim.,  1902,16,  [10], 
484—490. 

The  authors  describe  detailed  ex- 
periments which  show  that  air  acts 
upon  standard  solutions  of  sodium 
sulphide,  Na2S.9lI.-O,  whilst  they 
are  not  affected  by  light.  The 
action  of  the  air  may  be  prevented  by  covering  the  liquid 
with  a  thin  layer  of  oil,  and  solutions  thus  protected  remain 
practically  unaltered  for  an  indefinite  period.  The  most 
suitable  oils  for  the  purpose  are  olive  and  almond  oils, 
which,  unlike  the  majority  of  other  oils  tried,  do  not  yield 
floccnlent  deposits  or  form  emulsions. — C.  A.  M. 

Carbon  Monoxide  arid  Dioxide  ;  Determination  of ,  in 

Vitiated   Air.     F.   Jean.     Comi)tes   Keud.,    135     n'sl 
746—748.  '    ^     ^' 

A '■MI^•IIME^nI0"  method.  The  air  under  examination  is 
aspirated  through  a  cotton-wool  filter,  and  then  through  a 
series  of  three  wash-bnttles  containing  respectively  :  — (A) 
strong  sulphuric  acid  (to  retain  hydrocarbons  and  other 
orgatiic  substances)  ;  (B)  five  c.c.  of  half-normal  caustic 
alkali,  with  45  c.c.  of  water,  strongly  coloured  with  "  Blue 
C4B  '' ;  (C)  either  50  c.c.  of  0- 1  per  cent,  palladious  chloride 
solution,  as  nearly  neutral  as  possible,  or  50  c.c.  of  1  per 
cent.  ammOniacal  silver  nitrate  containing  no  ammonia  in 
excess  of  that  Just  necessary  to  keep  the  solution  clear. 
The  blue  tint  of  the  .second  bottle  Just  turns  vioht  when 
88  c.c.  of  carbon  dioxide  have  passed  into  it,  v.hile  the 
palladium  solution  shows  a  visible  deposit  of  palladiuin,  or 
the  silver  solution  becomes  visibly  violet,  and  begins  to 
deposit  silver,  when  S— 10  c.c.  of  carbon  monoxide  have 
passed  in.  The  quantity  of  air  aspirated  through  up  to  the 
appearance  of  CKch  of  these  indications  is  observed. 

—J.  T.  D. 

Sulphurous  Acid ;  lodometry  of .     E.  Rupp.     Ber.,  35 

[17],  3694-3695.  '       ' 

Sui.i'iiVROUs  acid  can  only  be  iodometrically  determined  if 
its  solution  be  added  to  excess  of  iodine  till  complete 
decolorisaticn  occurs.  If  iodine  be  added  to  excess  of 
sulphurous  acid,  errois  arise,  as  Fiukener  and  Volhard 
have  shown,  through  the  reducing  actiou  of  the  hydriodic 
acid  formed  on  the  sulphurous  acid.  Attempts  to  determine 
sulphurous  acid  in  alkaline  solution  by  means  of  iodine 
have  also  been  unsuccessful ;  but  the  author  has  found  that 
the  difficulty  here  arises  solely  from  the  low  reaction- 
speed  towards  the  end  of  the  titration.  The  determination 
can  be  carried  out  with  perfect  accuracy  by  adding  to  the 
sulphurous  acid,  solution  excess  of  sodium  bicarbonate, 
followed  by  a  considerable  (known)  ex'jess  of  N/10  iodine 
solution,  allowing  to  stand  for  at  least  15  minutes,  and  then 
titrating  the  excess  of  iodine  by  N/10  sodium  thiosulphate. 

—J.  T.  D. 

Phosphorous  Acid ;    lodometry  of ,  and  Phosphorus 

Trihalides.     V,.   Rupp    and  A.  Finck.      Ber      35     fnl 
.'i69 1—3693.  '  ■" 

PiiosfHOROOs  acid  and  phosphites  cannot  be  titrated  with 
iodine  alone,  but  when  alkali  bicarbonate  is  added,  reaction 
occurs,  though  the  speed  of  reaction  is  very  low  at  the  end. 
The  authors'  work  has  shown  thai  the  titration  can  be 
accurately  carried  out  as  follows:— 0-5 — 1 -5  grm.  of  sodium 
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bicarbonate  is  added  to  the  substance  in  a  flask  which  can 
be  tightly  closed  ;  a  large  excess  of  N/10  iodine  solution  is 
added,  and  the  closed  flask  kept  in  the  dark  for  ii  couple  of 
hoars  (the  results  are  not  affected  if  it  be  allowed  to  stand 
many  hours  longer),  and  the  excess  of  iodine  is  determined 
by  sodium  thiusulphate  and  starch.  The  method  is 
applicable  to  the  analysis  of  phosphorus  trichloride  aud 
tribromide,  which  are  decomposed  by  water  and  tlien  treated 
as  above.— J.  T.  D. 

Bromic  Acid ;  Deieimiuation  of ,  hij  the  Direct  Action 

of  Arsenious  Acid.  F.  A.  Gooeh  and  J.  C.  Blake. 
Chem.  News,  1902,  86,  [2240],  216-217;  [2241], 
224— '325. 
GOOCH  and  Pulaiann  have  previously  shown  (Amer.  .J. 
Science,  1901,  12,  450)  that  iodic  acid  can  be  reduced 
quantitatively  by  arsenious  acid.  The  author  has  now 
attempted  the  quantitative  determinaticin  of  broujic  acid  iu 
a  similar  niauner  by  means  of  the  reaction — 

aHj.'i.sOa  +  HBrUa  =  SH^AsOj  +  HBr. 

Expel  iments  wiih  potassium  bromate  shoTed  that  for 
conditions  varying  within  a  tolerably  wide  range,  the 
oxidation  of  the  arsenious  acid  reaches  a  fairly  detinite  limit. 
With  amounts  of  bromate  varying  bttween  0-07  and 
0"24  grm.  aud  of  arseuious  oxide  between  0-1584  and 
0-7425grm.,  the  proportionate  amount  of  oxidation  in  a 
volu  ne  of  200  c.c.  or  less  was  practically  the  same  whether 
the  sulphuric  acid  (1:1)  present  amounteil  to  3-5  c.c.  or 
lOc.c,  and  whether  the  time  of  digestion  was  15  minutes  or 
30  minutes  at  the  boiling  temperature,  1^  or  4  hours  on  the 
steam  bath,  or  two  days  at  the  oidmary  temperature. 
It  was  found  difficult  to  obtain,  for  the  purposes  of  the  tests, 
potassium  bromate  free  from  traces  of  potassium  chlorate. 
By  the  method  of  Gooch  aud  Smith  (Amer.  J.  Science, 
1891,  42  "-2U),  however,  the  total  oxidising  power  of  a 
mixture  of  bromate  and  chlorate  may  be  deterraintd  by- 
adding  a  known  v/eight  of  potassium  iodide,  and  excess  of 
an  arseniate  and  sulphuric  acid,  boiling  the  mixture, 
between  definite  limits  of  concentration,  determining  by 
titr.ation  with  ioiline  the  amount  of  arseii'ous  oxide  produced, 
and  calculating  the  oxidising  power  of  the  bromate  and 
chlorate  from  the  difference  between  the  amount  of 
arsenious  oxide  thus  produced,  aud  that  whicii  would  be 
produced  if  the  whole  amount  of  iodide  were  allowed  to  act 
upon  the  arseuiate  alone.  On  allowing  for  the  presence  of 
traces  of  chlorate,  the  test  experiments  showed  that  the 
oxidising  power  of  a  I  romate  can  lie  accurately  determined 
by  boiling  it  in  solution  with  a  known  excess  of  arsenious 
oxide  and  an  excess  of  sulphuric  acid,  neutralising  with 
potassium  bicartionate,  aud  determining  the  amount  of 
arseuious  oxide  remaining  unchanged  by  titration  with 
iodine.     A  chlorate  is  scarcely  affected  by  this  treatment. 

--A.  S, 

Furnace    Dust ;     E.famiimliun    of .      L.    Schneider. 

Oesterr.  Zeits.  Berg.-Hiitt,  50,  498.     Chem.  Centr.,  1902, 

2,  [18],  1161. 
The  dust  which  is  deposited  at  the  mouth  of  a  blast-furnace 
contains  potassium  ferrocyanide,  sulphocyanide,  cyanate, 
and  cyanide.  The  aqueous  solution  of  the  dust  contiiius 
also  caustic  potash  aud  potassium  carbonate  and  chloride. 
The  auihor  precipitates  from  alkaline  solution,  the  ferro- 
cyanide by  silver  nitrate,  filters, determines  in  the  precipitate 
either  the'silver  in  the  dry  way,  or  ihe  iron  in  the  wet  way, 
and  calculates  the  amount  of  pota'sium  ferrocyanide  from 
the  weight  of  silver  ferrocyanide  found.  The  other 
cyanogen  compounds  separate  from  the  filtrate  on  acidifying 
with  nitric  acid.  The  precipitate  from  an  aliquot  portion  of 
the  filtrate  is  oxidised  by  aqua  re(jia,  the  solution  diluted, 
filtered,  and  the  sulphur  in  the  filirate  determined  as  barium 
sulphate  and  calculated  to  potassium  sulphocyanide.  The 
precipitate  from  another  portion  of  the  filtrate  is  digested  on 
the  water-bath  for  one  hour  with  200  c.c.  of  water  and 
10  c.c.  of  nitric  acid  (sp.  gr.  1  •£).  Silver  cyanate  goes  into 
solution,  and  is  determined  as  silver  chloride.  The  precipitate 
from  a  third  portion  of  the  filtrate  is  boiled  for  one  hour 
with  concentrated  nitric  acid,  the  solution  diluted  with 
an  equal  volume  of   water,  aud  filtertd.     The   amount   of 


dissolved  silver  gives  the   total  quantity  of  sulphocyanide^ 
cyanate,  and  cyanide  present.— A.  S. 

Calcium  Sulphide  in  Bone-Charcoal ;  Deiermmation  nf 

A.  Kossiug.     Zeits.  anal.  Chem.,  1902,  41,  [10],  610. 


ISlf 


i(« 
img 
kipiu 
jpiii 
iliiii 

lU. 

m, 


iiloiil 

Uliii 

m 


rill  si 


Ix  the  ordinary  methods  for  determining  calcium  sulphide  it 
bone-charcoal,  viz.,  by  oxidation  with  potassium  chlorate 
and  hydrochloric  acid  or  bromine  w.iter,  sulphuretted  hy- 
drogen is  evolved.  To  obviate  this  difficulty,  the  oxidatiou 
is  carried  out  in  alkaline  solution  ;  10  to  25  grms.  ol: 
bone-charcoal  are  mixed  with  10  c.c.  of  water  in  a  deep 
porcelain  di>h,  and  10  c.c.  of  a  25  per  cent,  solution  oi: 
potash  run  iu  ;  concentrated  bromine  water  and  then  bromiDt 
are  added  until  the  mixture  is  just  red.  It  is  now  heated  t( 
boiling,  aud  hydrochloric  acid  added  in  large  excess,  cooled 
made  up  to  250  c.c  ,  and  200  c.c.  filtered  off.  The  sill 
phuric  acid  is  estimated  in  the  filtrate  by  barium  chloride. 
In  conclusion,  it  is  stated  that  where  the  bone-charcoa 
contains  a  large  amount  of  calcium  sulphide,  the  potasf  '?" 
slum  chlorate  method  may  be  used ;  if  it  only  containti  '  , 
small  amounts  of  sulphide,  it  is  better  to  use  the  methoc 
described  above.— F.  S.  S. 

ORGANIC-  QUALITATIVE. 

Rosin  Oil ;  Detection  of ,  in  Mineral  Oil.  G.  Halptis 

J.  Pharm.  Cliira.,  1902,  16,  [10],  478—483.        ' 

The  test  is  based   upon  the   fact  that  rosin    oil   givenSll 
intense  violet  and  blue  coloration  with  asulution  containil 
bromine   and  phenol,  whil^t   miuer.d   oils  only  give  broi 
colorations  with  a  slight  violet  fluore>ceiice.     Tbe  presence 
of  water  or  alcohol  interferes  with   the  reaction.     The  sub' 
ftances  giving  the  coloration  are  apparently  ideutical  with  *' 
these  giving  the   Liebermann  reaction  in  the  case  of  &t( 
aud  rosin  oil.     They  can  be  extracted  with  alcohol  (95  pel 
cent.)  and  the  residue   from  the  extract  gives  a  still  im}j 
pronounced  reaction.  > 

In  applying  the  test,  a  drop  of  the  oil  under  examiuanoi^ 
is  placed  in  a  porcelain  crucible  and  treated  with  aboul  fp'^ 
2  c.c.  of  a  solution  of  oue  part  of  crystalline  phenol  in  twc 
parts  of  carbon  tetrachloride.  When  thorouglily  mixed, th« 
mouth  of  a  flask  coutainmg  a  solutiou  of  bromine  in  carbon 
ti-trachloride  (!■:  4)  is  inclined  so  that  the  bromine  vapoDl- 
falls  into  the  crucible.  After  5  to  10  seconds  the  reacdoi 
is  complete.  By  cair^ing  out  the  test  in  comparison  wit! 
samples  of  known  composition,  it  is  stated  that  less  than  li 
per  cent,  of  rosin  oil  mjy  thus  be  detected  in  mineral  oils. 

Oils    in   general    may    be   grouped   into  four  c 
regards  their  behaviour  iu  this  test ; — 

I.  Oils  giving  pronounced  coloratious  :    Violet,  rosiii  oit#«< 
Carmine  with  bluish  or  deep  violet  tinge,  rosin   oil,  Chinesi  l»™l[ 
wood  oil  (which  also  frequently  shows  au  emerald  green  tint) 
Cariiiine  with  little  or  no  violet  tint,  marine  animal  oils. 

II.  (Jils  giving  fainter  reactions :  Carmine,  .\nimal  oil.', 
earl h-nut  oil  (irregular)  ;  suiut;   cow's  butter. 

III.  Ods  forming  two    zones,  the   upper  violet,  and   tk 
lower  bright  blue  of  less  pronouaced  shade :  Linseed  •W'^iisi' 
hemp  oil?^.  ■■■''^jiTK 

IV.  Oils  giving  but  feeble  or  indefined  reaction:  Ir 
general,  all  other  vegetable  oils. 

The  author  also  points  out  that  the  use  of  this  reaction 
will  simplify  his  method  of  detecting  dryuig  and  marine 
animal  oils  iu  admixture  with  other  oils  (this  Journal, 
1901,  1244).— C.  A.M. 

ilannuse  ;   Detection  of .     F.  H.  .Sturcr.     Bull.  Busscv 

lust.,  3,  13— 45.     Chem.  Centr,  1902,  2,  [18],  1155. 

Ix  pure  solutious,  m:iunose  can  readily  he  detected  by  the 
formation  of  its  phein  \h\  drazone,  which  is  only  vety  slightly 
soluble  in  water,  but  in  the  products  obtained  by  the  byuto- 
lysis  of  T\'0od,  detection  of  mannose  in  this  nay  is  matli 
more  diticult.  In  such  cases,  instead  of  a  colourless  piec:- 
pitate  of  a  well-defined  crystalline  nature,  a  ycllnwi^h-red 
crystalline  powder,  resembling  a  mass  of  yeast  cells  is 
obtaiued,  and  a  recrystalli>atiou  of  the  hydrazone  (roin 
dilute  alcohol  (2: 1)  is  rendered  necessary.  If  dextrose  be 
present,  this  first  forms  ihe  soluble  dextrosc-hydrazone,  but 
after  some  time,  the  latter  is  partly  converted  into  the 
o,-azone,    which    separates    in    crystals    resembling   echini 
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(sea-urcliins)  iii  form.  These  crystals  can,  however^  be 
distinguished  from  those  of  mannose-hydi  azoiie  ia  that  they 
I  are  more  reiidily  solublo  in  glacial  acetic  acid  than  the  latter. 
The  author  ,i;ivcs  a  list  of  tlie  various  plants  in  which  he  has 
cliiccted  maunan. 

According;  to  Reiss  (L.indw.  Jahrbb.,  18,  7-)3),  raannose 
i-  the  only  sugar  whicli,  in  neutral  aqueous  solution,  gives 
a  precipitate  with  basic  lead  acetate.  The  value  of  this 
reaction  is,  however,  considerably  diminished  h_v  the  facts 
that  impurities  are  nearly  always  present,  which  also  give 
precipitates  with  bjisic  lea.l  acetate,  that  the  niannose-lead 
precipitate  is  not  produced  in  dilute  solutions,  and  that  it  is 
soluble  in  excess  of  basic  lead  acetate. — .\.  S. 

fpccacuanhfi  ;  Certain  Reactions  of  the  Alkaloids  of . 

A.  H.  Allen  and  G.  E.  Scott-Smith.  Chem.  and  Drujrgist, 
19<i:i,  61,  [1190],  821.  Paper  read  before  the  Soc.  of 
Public  Analysts,  Nov.  5,  1902. 

In  vie»v  of  the  fact  that  the  alkaloids  of  ipecacuanha  in  r  me 
of  their  coloar-reactions  present  a  considerable  similaritj' 
t'l  morphine,  the  authors  made  a  number  of  e.Kperimeuts  in 
crder  to  ascertain  to  which  of  the  ipecacuanha  alkaloids 
tlie<e  colour-reactions  are  due.  Ueference  is  made  to  the 
work  of  Paul  and  Cownley  (this  Journal,  1901,  500  ;  1902, 
IJ',14,  1299).  The  alkaloids  extracted  from  a  sample  of 
('ariagena  ipecacmiiiba  root  had  the  following  composition: 
emetine,  50-9  ;  eephaeline,  43-8  ;  and  psychotriue,  .5-,'5  per 
cent.  The  alkaloids  were  also  extracted  from  a  specimen 
of  Brazilian  (Rio)  ipecacuanha  root,  and  from  three  samples 
of  liquid  extract  of  ipecacuanha,  H.  P.     In  examining  the 

■  lour-reactions,  the  alkaloidal  solution  was  allowed  to  fall 

Kip  by  drop  from  a  pipette  on  to  a  porcelain  crucible  lid 
jnaceii  on  a  flask  of  boiling  water.  To  the  spot  of  the 
alkaloidal  residue,  a  drop  of  reagent  was  added  by  means  of 
a  glass  rod,  and  the  mixture  cautiously  stirred.  With  ferric 
chloride,  ipecacuanha  alkaloids  give  a  blue  coloration  chang- 
ing to  sireen;  opium  alkaloids  give  a  greenish-blue  coloration. 
With  Frohde's  reagent,  ipecacuanha  alkaloids  give  a  bluish- 
purple  to  violet  colour,  very  similar  to  that  given  \>y  opium 
alkaloids,  but  not  so  bright  as  that  yielded  by  pure  morphine. 
With  starch  and  iodic  acid,  ipecacuanha  alkaloids  give  an 
immediate  blue  coloration  in  some  cases,  but  a  negative  or 
t  iidy  result  in  others;  opium  alkaloids  give  an  immediate 
I'liie.  AU  preparations  of  opium  and  of  ipecacuanha  im- 
iiiedialely  reduce  a  mixture  of  ferric  chloride  and  potassium 
terricyanide  with  formation  of  Prussian  blue.  The  colour 
reactions  with  ferric  chloride  and  iodic  acid  are  due  to  the 
p-ychotrine,  but,  partly  at  least,  also  to  another  body  which 
e:iu  be  extracted  by  lead  acetate.  By  treating  extract  of 
ipecacuanha  with  lead  acetate  and  decomposing  the  hydro- 
guii  sulphide  precipitate  in  the  usual  way,  a  substance  can 
be  extracted  by  amyl  alcohol  from  the  acidulated  solution 
which  will  immediately  reduce  iodic  acid,  and  a  mixture  of 
ferric  chloride  and  ferricyanide.  If  the  acidul.ated  solution, 
after  treatment  with  anl)"l  alcohol,  be  rendered  alkaline  with 
sodium  bicarbonate  and  then  again  shaken  with  amyl  alcohol, 
a  substance  is  extracted  which  gives  a  bluish-green  colora- 
tion with  ferric  chloride,  a  dirty  purple  with  Frohde's  re- 
agent and  an  immediate  blue  with  a  mixture  of  ferric  chloride 
and  potassium  ferricyanide.  An  objection  to  many  of  the 
colour  reactions  of  alkaloids  is  that  the  colours  obtained  are 
really  due  to  reduction-products  of  the  reagents  employed. 
For  example,  the  various  shades  of  blue,  green,  and  purple 
obtained  with  Frohde's  reagent  are  probably  due  to  the 
formation  of  lower  oxides  of  molybdenum,  though  the  aetual 
colours  are  somcti  iies  curiously  constant  for  the  same  alka- 
loid. Freriehs  and  Tapis  (this  Journal,  1902,  1299)  stale 
that  both  emetine  and  eephaeline  dissolve  in  Frohde's  re- 
agent almost  without  coloration,  but  that  on  addition  of  a 
trace  of  sodium  chloride  or  hydrochloric  acid,  an  intense 
Indigo  -  blue  coloration  is  produced  with  eephaeline,  but 
not  with  emetine.  In  the  method  followed,  that  of  dissolving 
the  [ilkaloid  in  excess  of  Frohde's  reagent,  however,  the 
delicacy  of  the  reaction  is  entirely  destroyed.  The  aiitho.-s 
.find  that  when  a  drop  ot  Frohde's  reagent  is  applied  to  the 

dkaloidal  residue  on  porcelain,  emetine  gives  a  dirty-green 
-ulour,  changing   on   the  .addition  of  hydrochloric  acid  to  a 

ine  grass-green.  Cephaiiline  gives  a  purple  coloration, 
which   instantly  changes,   on  the  addition  of  hydrochloric 


acid,  to  a  Prussian  blue.  Psychotrine  gives  a  dull  purple, 
changed  by  hydrochloric  acid  to  a  pale  green.  This  re- 
action affords  a  means  of  easily  distinguishing  the  mixed 
ipecacuanha  alkaloids  from  the  opium  alkaloids,  as  the 
former  give  the  Prussian  blue  reaction  of  eephaeline  with 
great  distinctness  on  the  addition  of  hydroehhiric  acid, 
whilst  the  purple  colour  produced  by  the  opium  alkaloids 
and  Frohde's  reagent  fades  ou  the  addition  of  hydrochloric 
acid.  The  microscopic  e.xamiaation  of  crystallised  psycho- 
trine  also  affords  a  valuable  means  for  the  detection  of 
ipecacuanha  alkaloids.  An  amyl  .alcohol  or  chloroform  solu- 
tion of  the  alkaloid  is  extracted  with  a  little  dilute  acetic 
acid,  the  acid  liquid  is  concentrated  and  placed  on  a  walch- 
glass  or  on  a  microscopic  slide  furnished  with  a  cell.  A 
wateh.glass  or  small  beaker  is  then  moistened  on  the  inside 
with  ammonia  and  inverted  over  the  acid  solution.  The 
vapours  of  ammonia  are  absorbed  and  liberate  the  alkaloid, 
which  separates  in  characteristic  crystals.  Psychotrine 
forms  very  minute  crystals,  which  appear  to  belong  to  the 
regular  system.  Many  of  them  appear  to  be  octahedra,  and 
are  very  similar  to  microscopic  crystals  of  arsenious  oxide, 
whilst  others  present  a  marked  resemblance  to  granules  of 
lice  starch. — -K.  S. 

Fre.n'ch  Patknt. 
Milli ;  Method  and  Apparatus  for  the  Optical  Eramination 

of .    M.  Bernstein.    Fr.  Pat.  318,97."!,  Feb.  22,  1902. 

On  mixing  4  c.c.  of  acetic  acid  and  5  e.c.  of  skimmed  milk, 
a  clear  solution  is  obtained,  the  casein  remaininir  dissolved 
in  the  acid.  In  the  case  of  full  milk  the  solution  is  white 
and  opaque,  according  to  the  amount  of  fat  present.  A 
little  gum  or  glycerin  may  bo  added  to  prevent  the  fat 
globules  rising  to  the  surface.  The  solution  of  milk  thus 
obtained  is  examined  in  a  tube,  closed  at  its  lower  end,  and 
tilted  at  the  upper  end  with  a  cork,  through  the  centre  of 
which  a  blue  glass  rod  is  fixed,  passing  to  the  bottom  of  the 
tube.  A.  second  similar  tube  is  filled  with  a  milk  solution 
containing  a  known  amoant  of  fat,  for  the  sake  of  com- 
parison ;  or  the  comparison  may  be  made  with  a  substance, 
the  opacity  of  which  corresponds  to  a  milk  solution 
containing  a  known  amount  of  fat. — W.  1'.  S. 

ORGANIC— QUANTITATIVE. 

Water  in  Tar  ;  Determination  of .     E.  Seno'er.     J.  fiir 

Gasbeleucht.,  45,  [45],8tl. 

The    sampling    of    the   tar,   au   operation    to    which   the 

differences   between  buyer  and  seller  are   mostly  due.   is 

,_.,  effected  by  means  of  the  device  shown  in 

't'  the   illustration.     The  tube,   which   should 

I  be  not  less  than  4  to  5  cm.  in  diameter  and 

]  of   uniform    width  throughout,  is   lowered 

I  right   to  the  bottom  of  the  tar,  and  after 

^  withdrawal,   is   freed  from   tar   and   water 

adhering  to  the  outside,  before  removal  of 

the  sample. 

The  proportion  of  water  floating  on  the 
tar  is  determined  by  slowly  inserting  a  glass 
tube  of  about  8  mm.  diameter  into  it,  with- 
drawing the  tube,  and  calculating  the  cubical 
content  from  the  length  of  the  water  column 
in  the  tube.  After  pouring  off  the  water, 
the  sample  is  mixed  well  in  a  mortar  ;  500 
grms.  are  then  distilled  in  a  copper  vessel 
(see  illustration)  of  about  1  litre  cap.acity, 
12  cm.  high,  and  li  cm.  in  diameter,  the 
removable  lid  of  which  is  fastened  on  by 
means  of  4  to  6  clamps,  the  joint  being  made 
with  a  ring  of  asbestos  or  cardboard,  smeared 
with  a  mixture  of  chalk  and  linseed  oil.  The 
vessel,  which  rests  in  a  sheet-iron  casing 
having  a  double  mantle  above,  is  heated 
only  by  means  of  the  gas  burner  surround- 
ing its  upper  part,  until  the  water  has  been 
'jW  completely  distilled,  the  oil  coming  over 
free  from  dr.)ps  of  water  at  about  200'  C. 
The  volume  of  water  is  read  off  as  usual, 
(jogn  if    necessary,    after   filtration    through     a 
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miiistened  filter-paper.     The   determination   is  finished    in 
3 — 4  hours,  and  no   foaming-over  occurs.   The   vessel  is 


odIj'  heated  from  below,  by  means  of  a  Bunsen  burner, 
\<hen  it  is  desired  to  fractionate  the  Famplc  still  further. 

— H.  B. 

Cheslinit  Extract  nu.reduilh  Oak  Extract;  Detection  cmd 
Uelerniinnlion   of  F.   Jean.     Collegium,  lt02,   1 

[35],  283. 

When  dilute  chestnut  extract  is  mixed  with  a  solution  of 
iodic  acid,  iodine  is  liberated.  This  reaction  is  not  given 
by  oak  extract  nor  is  it  observed  with  any  of  the  common 
extracts  except  that  of  campechy  wood.  To  detect  the 
presence  of  chestnut  in  oak  extract  it  is  bufficii  nt  to  shake 
a  diluted  portion  in  a  separatory  funnel  with  iodic  acid,  and 
a  little  carbon  bisulphide,  carbon  tetrachloride,  chloroform, 
or  other  solvent  of  iodine,  and  observe  the  colour  of  this 
solvent.  For  quantitative  determinations,  2 — 3  grnis.  of 
extract,  50  grms.  of  water,  5  grms.  of  solution  of  iodic  acid 
(50  per  cent.),  and  5  grms.  of  carbon  bisulphide  are  shaken 
together.  The  aqueous  layer  is  allowed  to  separate,  the 
iodine  laver  is  removed  to  a  stoppered  flask,  and  the  slaking 
is  repeated  with  fresh  portions  of  carbon  bisulphide  until 
it  is  no  longer  coloured  when  iodic  .Tcid  is  added  to  the 
bulk.  The  collected  iodir)e  liquors  are  titrated  with  standard 
sodium  thiosuljihate  in  the  presence  of  potassium  iodide, 
and  the  amount  of  chestnut  extract  present  is  calculated  on 
the  basis  of  the  following  average  relation  : — 1  grm.  of  iodine 
=  6'25  grms.  of  dry  chestnut  extract  =  19  grms.  of  extract 
of  20°  B.  =  16  grms.  of  extract  oi  25°  B.— K.  L.  J. 

Cocoa;  Determittation  of  Theohromwe  in^—^.  P.  Wel- 
mans.  Pharm.  Zeit.,  19^2,  47  858.  Chem.-Zeit.,  1S02, 
26,  [94],  Kep.  312. 
The  author  recommends  the  following  mcdilication  of 
Decker's  n:eihod  : — 5  grms.  of  unexiracted  cocoa  powder 
or  10  grms.  of  chocolale  are  boiled  in  an  Erlenmejer  flask 
of  600  c.c.  cajacily  wiih  5  grms.  of  calcined  magnesia,  and 
300  CO.  of  water  for  one  hour  under  a  retiux  ccijdtuter. 
It  is  then  placed  in  a  waier-bath  until  the  suspended  matter 
has  settled,  and  the  liquid  is  filtered  through  asbestos.  'J'Le 
residue  in  the  flask  is  treated  twice  with  200  c.c.  of  boiling 
water,  and  washed  by  decaniation.  The  residue  is  then 
brought  on  to  the  filter,  drained  by  means  of  a  pump,  and 
pressed  togeth?r.  The  contents  of  the  funnel  are  replaced 
in  the  flask,  2  grms.  of  calcined  magnesia  are  added,  aid 
the  above  procedure  is  repeated.  The  unired  filtrates  are 
evaporated  to  drjness  with  sea-saud,  the  residue  is  finely 
pulverised  in  a  hot  mortar,  boiled  three  or  four  times  for  half 
an  hour  with  100  c.c.  of  chloroform  and  filtered.  The  chloro- 
form is  distilled  off,  tl  e  residue  is  dissolved  in  ammonia, 
transferred  to  a  weighed  platinum  dish,  and  evaporated  to 
dryness. — J.  F.  B. 

Mcrphire  in  Opiurn  ;  Vtterminoiion  of  •  ,  by  means  of 
Ani7ii07iiacai  Sitver^ChloTJile.  C.  Keichaid.  Chem.-Zeit., 
26,  [92],  1095—1099. 

Turi  author  r< plies  at  great  length  to  Merck's  criticisms  of 
his  process. 


The  process  (this  Journal,  1901,  1149)  is  based  upon 
the  fact  that  of  the  opium  alkaloids,  morphine  alone  acts 
as  a  reducing  agent  oq  silver  solution.  Merck  has 
shown  that  by  treating  the  opium  extract  by  the  author's 
method  with  ammoniacal  silver  chloride  or  nitrate  solution 
and  heating  for  three  hours  on  the  water  bath,  the  amount 
of  reduced  silver  obtaiued  was  equivalent  to  16-02  per  cent, 
of  morphine ;  whereas  with  the  same  opium,  treated  with 
the  same  reagent,  but  allowed  to  stand  for  24  hours  at  ordi- 
nary terrrperatures, a  reduction  equivalent  to  only  10"  64  per 
cent,  of  morphine  resulted.  Although  lengthy  suggestions 
as  to  the  cause  of  these  discrepancies  are  advance  1,  no  data 
are  given  showiog  by  what  means  a  reliable  determiuation 
of  morphine  in  opium  can  be  obtained  bv  the  method. 

—J.  O.  B. 

XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

Carbon  Sulphide  described  by  Deninger ;  Non-existence  of 

the   Gaseous .     E.  J.  Russell  and  X.  Smith.     Proc 

Chem.  Soc,  18,  [253],  197. 
The  authors  have  examined  the  gas  prepared  as  Deninger 
describes  (J.  prakt.  Chem.,  1895,  ii,  61,346),  and  to  which 
he  gave  the  formula  OS,  but  they  can  find  no  evidence 
whatever  of  its  existence.  Sodium  and  carbon  bisulphide 
lett  in  a  closed  apparatus  fitted  with  a  mercury  gansre  were 
found  to  produce  no  gaseous  substance :  a  mixture  of 
sodium,  aniline,  and  carbon  bisulphide  evolved  hydrogen 
and  hydrogen  sulphide,  and  these  gases,  in  escaping,  carried 
over  some  carbon  bisulphide.  Evidence  that  no  orher  gas 
war,  present  was  obtained  (1)  V  analysis  ;  (2)  bv  cooling 
the  mixture  and  separating  it  into  its  constituents. 

Metallic  Nitrides  ;   General  Method  ofPrepariny  . 

Guntz.     Comptes  Rend.,  135,  [18],  738 — 740. 

The  heat  of  formation  of  lithium  chloride  is  so  verv  con* 
siderable  that  the  reaction  Li^N  +  3MC1  =  3LiCl  +  MjN  n 
in  the  case  of  most  metals  accompanied  with  considerable 
evolution  of  heat.  The  author  therefore  proposes  it  as  s 
genera!  method  of  preparing  metallic  nitrides.  He  has  so 
prepared  ferrous,  ferric,  and  chromic  nitrides,  bv  merely 
heating  at  one  point  a  metallic  boat  containing  a  mixture  of 
lithium  nitride  and  the  double  chloride  of  potassium  and 
the  metal  (with  the  metallic  chloride  alone  the  action  wa» 
too  energetic).  Ferric  and  chromic  nitrides  are  fairlv  stable 
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substances,  but  ferrous  nitride   is  very  readily  oxidised  I*      liU 
air.— J.  T.  D.  *  j  ,,i„t, 

kittle. 


Barium-Ammonium  and  Barium  Amide.     Slentrel. 
Comptes  Rend.,  135,  [18],  740—742. 

Below  28°  C.  metallic  barium  absorbs  ammonia  gas,  form- 
ing a  red  solid,  which  on  cooling  below  —  23°  C.  becomes 
a  blue  liquid.  This  liquid,  stable  only  at  low  temperatures, 
is  barium-a»i}iio7iiui)i,iia  (XHj)^.  It  is  similar  in  properties 
to  other  metal-ammoniums;  readily  oxidises,  decomposes 
water,  gives  with  nitric  oxide  barium  byponitrite,  and,  in 
ammoniacal  solution,  gives  with  carbon  monoxide  barium 
carbcvyl  BaCCO).^,  a  yellow  solid,  unstable  and  explosive. 

At  and  above  280°  (J.,  metallic  barium  reacts  on  ammonia, 
forming  barium  amide,  Ba  (Nllgl.,.  This  grey -green  liquid 
becomes  red  as  the  temperature  rises,  and  at  460'  C.  gives 
off  nitrogen  aLd  hydrogen.  This  evolution  increases  with 
rise  of  temperature,  and  at  650"  C.  an  orange-yellow  solid 
remains,  barium  n'tride,  BbjXo.  As  this  substance  cools  ii 
ammonia  gas,  the  reverse  changes  occur,  so  that  for  each 
temperature  there  is  an  equilibrium  in  tiie  reaction — 

3Ba(NHj)„  =  BaaN,  +  4SH3. 

LithamideTrehaves  similarly,  and  possibly  the  same  is  the 
ease  with  sodamide. — J.  T.  D. 

DiainoJids ;  Formation  of  Artificial  from  Fusea  Sili- 
cates. R.  vou  Hasslinger.  ilonatsh.  f.  Chem.,  23,  [8], 
817—822. 

The  Cape  diamonds  occur  in  a  silicate  rock  ;  and  one 

theory  of  their  formation  is  that  the  carbon,  whatever  may 
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have  been  the  cause  of  its  occurrence  in  the  rock,  crystallised 
out  as  the  fused  magma  cooled  down.  The  author  has 
endeavoured  to  imitate  this  process,  by  incorporating  with 
an  artitipial  melted  mass,  of  similar  composition  to  the 
diamond  -  hearing  rock,  1 — 2  per  cent,  of  finely  -  divided 
carbon.  At  first  it  was  found  impossible,  by  artificial  heat 
to  obtain  tbe  mixture  sufficienth-  fluid ;  but  by  substituting 
for  the  alumina  and  magnesia  present  in  the  rock  (together 
about  30  per  cent.),  equivalent  quantities  of  powdered 
aluminium  and  magnesium,  and  using  this  as  a  "  thermite" 
mixture,  a  sufficiently  high  temperature  was  obtained.  The 
combustion  was  carried  out  in  a  Hessian  crucible  embedded 
iu  non-conducting  material ;  and,  after  cooling,  the  crucible 
was  broken,  the  mass  broken  up,  and  treated  with  ammonium 
fluoride  and  sulphuric  acid.  Microscopic  octahedra  (n-o.) 
mm.;  were  obtained,  perfectly  clear  and  colourless,  which 
were  proved  beyond  doubt,  by  their  hardness,  refractive 
power,  and  combustibility  in  oxygen,  to  be  diamonds. 

-J.  T.  D. 

Light;    Chemical   Action  of  .     G.  Ciamieian  and   P. 

Silber.     Atti.  K.  Acad,  dei  Lincei  Roma,  H,  [.5],  U."; 

151.     Chem.  Centr.,  1902,  2,  [18],  1087.     (See  also  Ber 
35,  [17],  3593.) 

In  continuation  of  their  previous  investigations  (see  this 
Journal,  1901,  844,  943;  1902,  S76),  the  authors  have 
examined  the  action  of  light  raj'S  of  different  refrangibility. 
For  this  purpose,  solutions  of  colouring  matters  were  used, 
eg.,  to  eliminate  the  last  refractive  portion  of  the  spectrum, 
a  10  per  cent,  alcoholic  solution  of  cobalt  chloride  ;  and  for 
the  absorption  of  the  blue  and  violet  rays,  a  cold,  saturated, 
.alcoholic  .solution  of  Fluorescein,  to  which  a  solution  of 
Gentian  Violet  was  added  in  order  to  completely  eliminate 
the  green  rays  and  only  allow  the  red  rays  to  pass  tbrouirh. 
Iu  the  experiments,  the  substance  under  examination  was 
placed  iu  a  small  tube  and  the  latter  immersed  in  the  dye- 
stuff  solution  contained  in  a  glass  cylinder.  It  was  found 
that  in  all  cases,  the  reactions  caused  by  light  are  favoured 
by  the  more  strongly  refractive  rays ;  the  red  rays  exert  no 
appreciable,  or  only  a  very  slight  action,  and  the  reaction 
^;iay  thus  be  regarded  as  due  to  a  purely  photochemical 
action. 

Quinone. — A  solution  of  1  gr'm.  of  quinone  in  20  c.c.  of 
etiier  remained  quite   unaltered  in  red   light,  but  in  blue- 
violet   light,  long  black   needles  of  quinhydrone  began  to 
separate  after  6  hours.     A  solution  of  1  grm.  of  quinone  in 
20  c.c.  of  absolute  alcohol  which   alters  gradually  even  in 
the  dark,  became  brown  in  red   light,  but  the  action   was 
much  stronger  in  the  blue-violet   light,  and  it  was   only  in 
the  latter  case,  that  much  hydroquinone,  quinhydrone,  and 
acetaldehyde,  together  with  a  black  amorphous  substance, 
»ere  formed.     A  solution   of   10  grms.  of  finely-powdere(l 
quinone  and  6  grms.  of  glycerin  in  20  grms.  of  water  behaved 
in  a  similar  manner ;  in  blue-violet  light,  the   quinone  was 
converted  into  a  dark  mass.     Benzophenone. — A  solution  of 
4  grms.  of  the  ketone  in  20  c.c.  of  absolute  alcohol  remained 
unaltered  in  red   light,  but  in  blue-violet  light  it  became   , 
■nioured  a  faint  yellow   and  benzopinacone    wa;i   formed,   i 
BenziJ. — A  solution  of  benzil  in  alcohol  became  of  a  light 
;;reenish   colour  in  red  light,  whilst  in  blue-violet  light  a   , 
yeliowish-red  coloration   was    produced    and    crystals    of 
benzilbenzoin  were  formed.      Vanillin. — An  alcoholic  solu- 
tion of  vanillin  was  unaltered  in  red  light,  but  in  blue-violet 
light     a   yellow    coloration   was   produced    and    dehydro- 
vauillin  was  formed.      o-Nitrobenzaldehyde. — A  solution  of 
"■  '>  grm.  iu  20  c.c.  of  benzene  remained  unaltered   in  red 
-ii;ht,  but  in  yellowish-green  light  and,  much  more  rapidly,    i 
111    blue-violet  light,  o-nitrosobenzoic   acid   was  producsd.   | 
.\.n  alcoholic  solution  of  the   aldehyde  in  bine-violet  light 
became  brownish-yellow  and  separated  o-nitrobenzoic  acid 
ind  the  corresponding  ester.     Tests  with  a  solution  of  the 
ildehyde  in  concentrated  sulphuric  acid   showed   that  the 
production  of  the  black  mass   previously  observed  by  Fris- 
ivell  (this  Journal,  1897,   671)   only  takes  place  in  blue- 
.  iolet  light.     o-Nilrosobenzoic  acid  dissolved  in  Paratde- 
ii/de. — The  solution  remained  unaltered  in  red  light,  but  in 
ilue-violet   light,  the  compound  C9H-O3N,  previously  pre- 
'iired  bv  the  authors  (Ber.,  35,  1080),  was  formed. 

—A.  S. 


The  Testing  of  Chemical  Re.igents  foe  Puitrrr.  By 
Dr.C.  Krauch.  Authorised  Translation  of  the  Third 
German  Edition,  by  J.  A.Williamson  and  L.  W.  DtiPKii, 
with  Additions  and  Emendations  by  the  Author.  Maclareu 
and  Sons,  37  &  38,  Shoe  Lane,  Loudon,  E.G.  1902. 
Price  I2s.  6d.  net. 

Volume  of  royal  8vo  size,  containing  the  translators'  preface 
338  pages  of  subject  matter,  and  index  filling  8  pages.  The 
various  reagents  treated  of,  are  arranged  in  alphabetical 
order,  under  273  headings,  beginning  with  Acetic  -Vcid, 
including  a  wide  nange  of  both  inorganic  and  organic  sub- 
stances, and  ending  with  Zinc  Sulphate.  The  particulars 
given  under  each  heading  include  a  general  description  of 
reagent,  tests  for  impurities,  quantitative  determination,  uses 
and  storage,  and  commercial  varieties.  Specific  gravity 
tables  are  given,  showing  the  strength  of  solutions  of  acetic 
acid,  alcohol,  ammonia,  hydriodic  acid,  hydrobromic  acid, 
hydrochloric  acid,  hydrofluosiheic  acid,  nitric  acid,  crude 
nitric  acid,  phosphoric  acid,  potassium  hydrate,  sodium 
hydrate,  and  sulphuric  acid,  and  there  are  various  tables 
relating  to  indicators  and  test-papers.  In  the  Appendix 
are  found  directions  for  the  preparation  of  reagents  on  the 
ordinary  and  the  Blochmann  systems,  a  table  of  atomic 
weights,  &c.  In  most  cases  referenci.'S  to  English  journals 
and  text -hooks  have  been  substituted  for  the  corresponding 
German  references. 

jAHRBtJoa  DER  Elektroohemie.     Begriiudet  und  bis  1901 
herausgegeben  von  Dr.  W.  Nernst  und  Dr.  W.  Borciiers. 
Berichte  ilber  die   Fortschritte  des  Jahres  1901.     Unter 
Mitwirkung    der     Herren    Dr.     P.    Askesast,    Dr.   W. 
BoRCHERs,  Dr.  K.  Elbs,  Dr.  F.  Harms,  Privatdoc.  Ing. 
F.  VON  Ki'GELGEX,  und  Dr.  M.  Mi  gdin.     Herausgegeben 
von    Dr.   H.    Danneel.     VIII.   J-ahrgang.     Verlag  von 
W.  Knapp,  Halle  a/S.,  Germany.     Price  M.  24. 
Volusie  of  royal  8vo  size,  containing  (360  pages  of  subject 
matter,  6  page^i  of  lists  of  works  consulted  and  referred  to 
in  the  body  of  the  volume,  on  Electro-technology,  Theore- 
tical and  technical   Chemistrj-,   Theoretical   and   technical 
Electro-chemistry,  periodicals  and  year  books,  and  finally, 
.lournals.     The   alphabetical   index  of  subjects  and  names 
fills  59  pages.     There  are  226  illustrations.     The  work    is 
divided  into  two   sections,   the   first  devoted  to   the    pure 
science  of  Electro-chemistry,  the  second  to  Applied  Elec- 
tro-ohemistrt. 

I.  Electro-Cke.«istry  as  a  Science,  (i.)  Appar.atus 
and  Methods.  (ii.)  Theories,  (iii.)  Conductivity  and 
Condition  of  Solutions,  (iv.)  Electrical  Energy,  (v.)  Ele- 
ments, (vi.)  Theory  of  Accumulators,  (vii.)  Polarisation 
and  Electrolysis,  (viii.)  Electrolysis  of  Alkali  -  Halogen 
Solutions,  (ix.)  Electro-analysis,  (x.)  Radiant  Energy  and 
Chemical  Energj-.     Gases,  &e. 

II.  Applied  ELECTRO-CnEMisxRT.  (i.)  Production  of 
Electrical  Energy,  (ii.)  Accumulators,  (iii.)  Inorganic 
Electro-chemical  Products,  (iv.)  Water,  decomposition  and 
purification.  Hydrogen  and  Oxygen.  Ozone,  Nitrogen, 
&c.  Halogens.  Perearbonates.  Perchlorates.  Perbrom- 
ates.  Sulphuric  Acid,  ha.  (v.)  Carbides,  Calcium  Carbide, 
Barium  Carbide,  &c.  (vi.)  Electrolysis  of  the  Alkali 
Chlorides,  (vii.)  Chlorine  and  Alkali,  (viii.)  Diaphragm 
Processes.  Mercury  Process,  &c.  (ix.)  Electrolysis  of 
fused  Alkali  Chlorides.  (x.)  Metals.  Alkali  Metals  : 
Sodium.  Lithium.  Alkaline  Earth  Metals.  Aluminium  ; 
preparation  and  employment.  Heavy  Metals.  (xi.) 
Metals  ;  Surface  Treatment,  e.g.,  Gilding,  Plating,  &c. 
(xii.)  Organic  Compounds,  (xiii.)  Apparatus  for  Electro- 
chemical Technology.  Electro-magnetic  and  Electro-thermic 
Processes,  &c 

Technisch-Chemisches  Jaurbuch.  1900.  Ein  Bericht 
iiber  die  E'ortschritte  auf  dem  Gebiete  der  chemischen 
Technologie.  Herausgegeben  von  Dr.  Rvdolp  Bieder- 
MANX.  23ster  Jahrgang.  Friedrich  Vieweg  und  Sohn, 
Braunschweig.     1902.    "Price  .M.  15. 

This  year  book  for  1900  contains  the  table  of  contents,  list 
of  journals   referred  to  in  the  text,    subject-matter  filling 
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612  pages,  illustraterl  witli  1.50  engravings,  a  classified 
bibliography  on  : — T.  I'hysics;  11.  Chemistry  ;  III.  Cliemieal 
Technology;  IV'.  Mineralngy  and  Geology;  and  \'.  Mis- 
cellaneous. The  work  ends  niili  alphabetical  indexes  of 
names  and  subjects,  and  a  Classified  Register  of  German 
Patents  in  the  order  of  their  numbers,  under  each  group. 
The  subjects  are  grouped  as  follows  : — I.  Iron.  II.  Alu- 
minium and  Magnesium.  III.  Noble  Metals.  IV.  Copper. 
V.  Zinc.  VI.  Lead.  VI  [.  Nickel,  Cobalt,  Manganese, 
Chromium.  VIII.  Tin,  Tungsten,  Platinum,  &c.  IX.  Sulphur 
and  Sulphuric  Acid.  X.  Alkali  Industry.  XI.  Electro- 
chemistry. XII.  Ammonia  and  Cyanogen  Compounds. 
XIII.  Alkaline  Earths,  Alumina,  &c.  XIV.  Gases.  XV. 
Glass.  XVI.  Ejrthenware.  X\TI.  Cement  and  Artificial 
.Stone.  XVIII.  Explosive!!,  Matches,  &c.  XIX.  Ulinninat- 
ing  Gas,  Petroleum,  &c.  XX.  Fuels.  XXI.  Supar.  \XII. 
Starch,  Dextrin,  and  Starch  Sugar.  XXIII.  Fermentation 
industry.  XXIV.  Fats,  Soaps,  Resins.  XXV.  Ethereal 
Oils  and  Perfumery.  XXVI.  Water.  XXVII.  Food- 
stuffs. XX\TH.  Organic  Products.  XXIX.  Albuminoids. 
XXX,  Dyestuffs.  XXXI.  Textile  Fibres  and  their  Pr.- 
paration.  XXXII.  Paper,  &c.  XXXIU.  Photography. 
XXXIV.  Tanning  and  Glue.  XXXV.  Manures,  i!tc.  ; 
Disinfection. 


CraHf  i\rport. 

I.— GENERAL. 

Okange  Rivek  Colony  Trade. 

Chem.  and  Druggist,  Nov.  22,  1902. 

Included  in  an  oflicial  specification  of  goods  imported 
into  the  Orange  River  Colony  during  the  year  ended 
June  30,  1902,  are  the  following,  the  figures  in  parentheses 
being  those  for  1901  :  Acetic  acid  from  Cape  Colony, 
187  galls.,  51/.  (38  galls.,  12/.)  ;  drugs  and  chemicals  from 
Cape  Colony,  20,421/.  (11,837/.);  from  Natal,  2,448/. 
(1,102/.);  medicinal  preparations  from  Cape  Colony, 
9,882/.  (7,28?,/.);  from  Natal,  1,399/.  (625/.);  essential 
and  perfumed  oils  from  Cape  Colony,  29/.  (47/.)  ;  all  other 
descriptions  from  Cape  Colony,  131,263  galls.,  3,336/. 
(114,522  galls.,  3,541/.);  from  Natal,  15,962  galls.,  69W. 
(7,669  galls.,  365/.)  ;  perfumery,  cosmetics,  jiowders,  and 
soaps,  for  toilet  use  from  Cape  Colony,  1,973/.  (1,001/.)  ; 
from  Natal,  760/.  (226/.). 

Cork  Production. 

J.  H.  Maiden,  N.S.  W.     Agric.  Gaz. 

The  cork-tree  is  receiving  more  attention  in  the  British 
Colonies  than  it  has  hitherto  done.  In  Algeria,  where 
the  tree  is  largely  cultivated,  it  yields  a  rich  revenue  to 
the  State.  Until  it  is  twenty-five  or  twenty-seven  years 
old,  it  does  not  produce  any  return  ;  but  then  every  five 
years  it  may  yield  70  lb.  to  loO  lb.  of  marketable  cork, 
which  improves  with  each  stripping.  The  acorns  are 
generally  sewn  with  seeds  of  Piniis  maritima,  to  afford 
shelter,  and  prevent  extreme  variation  of  temperature,  the 
pines  being  removed  as  space  is  required,  and  paying  the 
ex]ienses  of  the  plantation  until  the  cork  is  produced  in 
paying  quantity.  Mr.  Maiden  offers  five  himdred  young 
plants,  in  lots  of  twelve,  without  charge,  for  experimental 
planting,  provided  reports  are  made  in  two  or  tliree  years 
of  the  probable  suitability  of  the  tree  to  the  district  where 
it  is  sent. 

II.— FUEL,  GAS,  AND  LIGHT. 

Coal  in  Australia. 

Engineering,  1902,  446. 

A  description  of  the  Queensland  anthracite  coa!  deposits 
is  given  in  a  recent  official  report.  These  extend  over  an 
area  of  5,000  square  miles,  and  the  Central  Railway,  running 
from  Rockhamptcm  to  ihe  interior,  passes   through  the  coal 


fields.  The  anthracite  has  a  "  carbon  value  "  of  78L  "  with 
an  ash  residue  of  nearly  .t."  It  has  a  much  greater  calorific 
power  than  New  South  Wales  coal.  The  Queensland  coal 
deposits  at  present  known  and  worked,  cover  21,4ou  square 
miles.  The  coal  mines  of  New  South  Wales  cover  an  area 
of  24,000  square  miles.  The  output  of  coal  in  New  South 
Wales  was  5,650,0110  tons,  in  1901,  as  against  4,70fi,o0o  tons, 
in  1898,  and  3,203,500  tons,  in  1890.  In  1901,  3,104,735  tons 
of  coal  were  exported  from  Newcastle  (New  South  Wales). 
Now  Zealand  ranks  after  New  South  Wales  in  respect  of 
coal  production,  and  the  output  of  Tasmania  is  increasing. 
Coal  has  been  discovered  in  several  parts  of  VVest  Australia. 
In  Victoria,  the  coal  industry  is  making  rapid  progress,  hut 
the  output  is  not  jet  sufiicient  to  supply  the  demund  of  the 
( 'olony.  The  most  important  deposits — those  in  Ginpsland — 
are  estimated  to  contain  34,000,000  tons  of  coal. — A.  S. 


,  iJltP' 


At 


Briquette  Making  in  Germany. 
Eng.  and  Mining  J.,  Nov.  15,  1902. 
the  close  of   1 900,  there  were  in  Germany  89   manj 


factories  of  fuel  briquettes,  some  of  which  annually  produce 
more  than  100,000  tons  each.  Peat  briquettes  ordinarily 
contain  about  66  per  cent,  of  inflammable  elements,  the 
remainder  being  made  up  of  ash  and  water.  They  are  thus 
inferior  as  fuel  to  briquettes  made  from  brown  coal,  which 
average  70  per  cent,  or  more  of  inflammable  matter. 


1 


I 


X  .—ME  TA  LL  URG  Y. 

Blast  Furnaces  in  Great  Britain. 

Eng.  and  Mining  J.,  Nov.  15,  1902. 

The  majority  of  the  blast  furnace  plants  in  Great  liritaitl 
have  been  better  employed  in  1902  than  in  1901.  The 
average  number  of  furnaces  employed,  in  the  first  half  of 
1902,  was  345j,  as  against  339^,  in  the  first  half  of  1901, 
and  an  average  for  the  whole  year  1900  of  397.  For  an 
increase  in  the  first  half  of  1902  of  only  6i  furnaces  there 
was  an  increased  output  of  211,934  tons,  which  points  to  a 
higher  average  capacity  per  furnace  than  in  1901. 

Cobalt  Ore  from  New  Caledonia. 
Eng.  and  MiniAg  J.,  Nov.  15,  1902. 

[n  consequence  of  the  increased  demand  for  cobalt  and 
cobalt  salts,  according  to  Ohemiker  Zritung  of  Oct.  22, 1902, 
the  price  of  cobalt  ore  in  New  Caledonia  has  risen  greatly. 
Ore  assaying  I  per  cent,  of  cobalt  oxide,  which  formiM-lv  sold 
for  130  frs.  per  1,000  kilos.,  now  fetches  330  frs.  there 
is  active  exploration  for  new  deposits  of  the  ore. 

Tin  Industry  of  the  Federated  Maiay  States, 

Bd.  of  Trade  J.,  Nov.  20,  1902. 

The  annua!  report,  for  1901,  on  the  Federated  Malay  States 
states  that,  as  regards  tin  mining,  whilst  the  average  price 
of  the  metal  for  the  year  was  lower  than  in  1900 — 108/.  3s, 
per  ton  against  13i/.  per  ton — the  output  was  Larger,  as  may 
be  seen  <rom  the  following  table  : — 


Tear. 


Quantity. 


1900 
1901 


Tons. 
42,440 
46,960 


Value. 


£ 
5,500.000 
5.240.000 


Details  of  the  production  of  each  State  are  given. 

Lead  and  Coi'per  Production  in  the  Unitbd  States. 

Eng.  News  (iV.  K.),  Oct.  31,  1902. 

According  to  a  bulletin  issued  by  the  United  States 
Geological  purvey,  the  total  production  of  refined  lead,  in 
1901,  was  381,688  tons  (of  2,0li0  lb.)  as  compared  with 
377,679  tons,  in  1900.  Of  this  total,  the  net  American 
production  was  270,700  tons.  The  estimated  consumption 
of  lead  in  the  Uuiti'd  States,  in  1901,  was  269,905  tons;  and 
the  total  value  of  imported  lead  was  364,459  dols.  (75,929/.), 
in  1901,  as  compared  with  702,213  dols.  (146,291/.), 
in  1900. 
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The  total  produetiou  of  copper  in  tbe  United  States  in 
1901  was  :i(18.78L'  tons  (of  2,240  lb.)  as  compared  with 
-.'70,588  tous.  in  190U.  The  total  quantity  of  copper  im- 
ported, iu  I'.IOI,  amounted  to  124,9.38,32;!  lb.  'I'he  total 
\:ilue  of  the  exports  of  copper  from  the  United  States  was 
.■iti,()7i,448  dols.  (7,.')I4,88.')/.),  iu  1901,  as  compared  with 
■,S,87.'i,439  dols.  (  12,2i;.J,.|G6/.),  in  1900.  The  estimated  con- 
sumption of  copper^in  the  United  .States  was  382,71)1,014  Ih., 
in  1901,  as  against  356,891,121  lb.,  in  1900.  The' world's 
|iroduction  of  copper  was  511,803  tons,  in  1901,  as  ai^ainst 
187,206  tous,  in  1900.  " 

XII.— FATS,   OILS.  Etc. 

Soap  and  Candles  in  China. 

Bd.  of  Trade  J.,  Nov.  27,  1902. 

The  following  figures  show  the  value  of  the  imports  into 

IChiua  of  soap   and  candles  in  the  years   1891,   184':    and 

Il901  :— 


1  Candles 
ISoap . . . 


1891.* 


4^350 


1809.t 


£ 

■47.MO 
104,750 


I'JOl.J 


£ 

47,.WU 
l.'i7.:mi 


'  jExclian(?e  4s.  9d.       t  Exchange  3s.  Oid.       t  Exchange  'is.  11 W. 

The  trade  in  foreign  candles  and  soap  should  go  on  in- 
creasing,   as    their    superiority    to  native    proiiiicts    of    a 
Isimilar    nature   becomes   known    throughout    the   C^hinese 
|Empire. 

Olive  Oil  Cake  in  Cyprus. 

Bd.  of  Trade  J.,  Nov.  27,  1902. 

The  annual  report,  for  1901-2,  of  the  Cyprus  Depart- 
Iment  of  Agriculture,  after  giving  some  particulars  witli 
^regard  to  the  olive  oil  industry  of  that  island,  goes  on  to 
May  that,  on  account  of  the  primitive  press  used  in  Cyprus, 
Ithe  olive  oil  cake  of  the  island  is  very  rich  in  oil  ;  liut  this 
lis  either  thrown  away  or  is  used  as  food  for  pig.s,  or  as  fuel 
Ispecially  for  engines ;  for  this  last  purpo.se  it  is  often  cou- 
Iveyed  long   ilistances.      With  a   view   to  obtain  a  better 

uarket,  some  local  proprietors  were  placed  in  comuumica- 
Ition  with  factories  abroad  whose  business  it  is  to  extract  oil 
Ifrom  olive  od  cake  by  means  of  bisulphide  of  carbon.  As  a 
Irestdt,  a  quantity  of  about  150  tons  has  been  exported 
during  the  past  two  years.  They  would,  however,  it  is  said, 
jobtain  still  larger  benefits  if  a  special  factory  were  to  be 
■established  at  ivyrenia  for  the  treatment  of  olive  oil  cake  by 

aeans  of  bisulphide  of  carbon. 

XV.— MANURES   Etc. 

Nitrate  Deposits  in  California. 
Pliarm.  J.,  Nov.  29,  1902. 

Explorations  have  been  made  during  the  last  two  years 

linto   tiie    nitrate    fields    situated    in    Bernardino    and    Inyo 

Icounties,  in  the  .State  of  Cjlilornia.     These  are  found  along 

|the   shiire     lines,   or     former     beaches,    ihat   marked    the 

boundary   of  the   former  lake,  now   dry,  known   as  Death 

■Valley.     The  nitre  is  found  iu  the  huge  clay  hills'surroiiud- 

Ijng  this  valley.     An   analysis  of  specimens  of  this  strata 

Ishows  that  some  of  them  carry  a  percentage  of  from  15  to 

40  per  cent,  of  nitre.     The  lands  already  prospected  and 

aken    up   by  companies   comprise  about  35,000  acres,  and 

It  is  estimated  that  the  surface  caliche   has   in  sight  soiue- 

lihing  like  22,OUO,U0O  tons.     Some  of  these  strata  below  the 

liurface  arc  said  to  range  from  3  ft.  to  10  ft.  in  thickness. 

Fi.ORinA  vEKSDS  Polynesian  Fuosphate. 

U.S.  Cons.  Heps.',  Nov.  20,  1902. 

It  is  possible  that  Florida  phosphate  will  meet  a  serious 
Icompetitor  in  the  recently  discovered  deposits  on  Oee.an 
Tlsland,  north-east  of  the  Solomon  Islands,  which  seem  to 
l>e  superior  in  quality  to  either  Florida  or  Christmas  Island 
|]liospfaate.    The  following  analysis  vas  furnished  by  tbe 


director  of  the  largest  chemical  works  and  importers  of  the 
American  rock  at  Stettin  :  — 


Description. 


Tribasic  phosphate  of  lime. .« 
Oxide  of  iron  and  alumina  . . 


Florida. 


Per  Cent. 

76 -US 

2-2 


Christmas 
IsKind. 


Per  Cent. 
83-08 
1-83 


Ocean 
Island. 


Per  Cent. 

86-15 

0-68 


Local  statistics,  for  1901,  show  an  importation  into 
Stettin  of  101,156  tons  of  phosphate,  of  which  70,341  tons 
were  from  the  United  States. 

XVI—SUOAR,  STARCH,  Etc. 

Sucjab  from  France  in  India. 

Bd.  of  Trade  J.,  Nov.  20,  1902. 

A    Customs  Circular  (No.    16   of  1902),  issued   by   the 

Finance  and  Commerce  Department  of  the  Government  of 

India,  on  Oct.  16,  1902,  revises  the  rates  of  additional  duties 

on  bounty-fed  sugar  imported  into   India  from   France,  to 

come  into  effect  from  Sept.  1,  1902,  as  follows:— 


Kinds  of  Sugar. 


i:. 

\ 

p. 

Kjuv  suRars  from  fis  to  98  per  cent. 

» 

II 

1 

polarisation  for  beet-root  sui^ars,  or 

11.')  to  97  for  Kreiich  Colonial  sui?ar. 

3 
3 

2 
.) 

3 
3 

Ilclined  sugars,  in   loaf   or   crushed, 

clear,  hard,  and  dry. 

Raw  and  reliiied  sugars,  in  grains  or 

A 

1 

•>. 

crystals,  ol  a  minimum  standard  of 

08  per  cent,  polarisation. 

Additional  Duties  levied. 


Old  Rate.        New  Rate. 


E.  A.   p. 

2  13  11 


2  l.i    li 
2  15    () 

2  14    9 


A'  VIII.  A.— FOODS. 

New  Cattle  Food  in  Gek.hanv. 
U.S.  Cons.  Rep.,  Nov.  18,  1902. 

Experiiiieuts  iiave  been  made  at  Strassburg  with  a,  new 
food  for  horses  and  cattle,  consisting  of  steam-dried, 
sterilised  blood,  chaff,  or  the  hulls  of  grain,  finely  ground, 
the  husks  of  peanut  kernels,  and  also  the  inner  lining  or 
skin  of  the  [leanut  shells,  and  molasses.  A  percentage  of 
phosphates  is  also  added  to  the  preparation. 

Tliese  ingredients  are  thoroughly  mixed  and  dried,  and  a 
certain  portion  of  molasses  (which  has  been  heated  to  make 
it  more  liquid)  is  added.  After  this  has  been  well  mixed 
and  dried,  another  portion  of  molasses  is  added,  and  alter 
the  final  mixing  and  drying,  the  preparation  is  ready  for  the 
market,  and  is  sold  in  bags  of  75  kilos.,  at  a  cost  of 
11.50  marks  per  bag,  retail. 

The  dried  blood  meal,  it  is  claimed,  contains  on  an  average 
20  to  22  per  cent,  of  protein  and  tat,  whilst  oats,  according 
to  the  tabulated  statement  of  Wolff,  contain  on  an  average, 
only  15 -2  per  cent,  of  protein  and  fat. 

Tlie  assurance  is  given  that  this  prenaration  can  be 
preserved  for  any  length  of  time,  and  that  it  will  not 
deteriorate  with  age. 

XX. -FINE  CHEMICALS,  Etc. 

Ktiiek  for  the  Mancfactuhe  of  Cdcainu  in  Holland. 
Bd.  of  Trade  J.,  Nov.  27,  1902. 

A  Dutcli  Decree,  dated  13th  June  last,  exempts  from 
import  duty,  subject  to  certain  conditions,  suljdinric  ether 
destined  for  use  iu  connection  with  the  manufacture  of 
cocaine. 

The  translation  of  this  Decree  may  be  consulted  on  appli- 
cation at  the  offices  of  the  Commercial  IntelligOnce  Branch 
of  the  Board  of  Trade. 
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[Dec.  15, 190Sf 


patent  iLi'git. 


N.B.— In  these  lists,  [A]  means  "Application  for  Patent,"  and 
[C.S.], "  Complete  Specification  Accepted." 

Whei-e  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  thUse  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Comiiler*  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINEBT. 

[A.]  25,191.  Lynde.    Apparatus  for  charging  vessels  with 
liquids.     Nov.  I". 
„      25.229.  Thompson  ^Voindrot  and  Boillot).    Filters.* 

Nov.  17. 
„      25,248.  Missner.     Method  of  fastening  the  jackets 

of  double-walled  vessels.*     Nov.  17." 
„      25,5,'J3.  Ohlsson.     Centrifugal    machines    or    sepa- 
rators.*    Nov.  20. 
„      25,657.  Vollmanu.     Freezing-tanks.*     Nov.  21. 
„      25,6fiO.  Channing.  Metal  casks,  drums,  &c.  Nov.  21. 
„      25,G86.  Hargreaves.        Evaporation   of   liquids  and 

concentration  of  solutions.     Nov.  22. 
„      25,768.  McCallura  and  Campbell.     Construction 'of 
jars,  pots,  cylinders,  drums,  &c.,   for  holding  or 
containing  oils,  turpentines,  paints,  S;o      Nov.  2  J. 
,,      25,S67.  Berry.     Methodof  and  apparatus  for  agitat- 
ing and  treating  liquids  with  gaseous,  &c.,  fluids 
simultaneously.     Nov.  25. 
„      25,869.  Lynde.     Apparatus   for  antomatically  regu- 
lating the  temperatures  of  liquids.     Nov.  25. 
„      25,967.  Lummus.     Distilling  apparatus.*     Nov.  25. 
„      26,018.  Berry   ami   Mackenzie.       Valve    especially 
intended   for  use  with  cylinders,    &c.,  containing 
compressed  or  liquefied  gases.     Nov.  26. 
„      26,366.  Thompson  (Boyesen).     Manufacture  of  sub- 
stances applicable  for  use  in    the  production   of 
paints,  oil-cloth,  plaster,  &c.     Nov.  29. 
„      26,.3Sy.  Sohiitze.     Method  of  exhausting  ^ases  and 
vapours,  and  apparatus  therefor.*     Nov.  29 
[C.S.]  24,380  (1901).  Brownlow.     Filters.     Dec.  3. 

„      25.235  (1901).  Lord  and  Collier.     Combined  guard 

and  dust-excluder  for  covering  hydro-extractors. 

Nov.  26. 

.   „      25,701    (1901).  Jlarshall.      Machines   for   agitating 

liquids.     Nov.  26. 

„      59.3^  (1902).  Hansford    (Pharmaceutisches    Institut 

Gans).     Process  for  clarifviiig  liquids.     Dec   3 
„      17.669    (1902).    Brewer   (Wheeler   Condenser   and 

Eng.  Co.),     Cooling-towers.     Nov.  26. 
„      18,593  (1902).  Heys  (.-ichreibner  and  Levinstein). 
Printing  and  reproduction  of  pictures,  and  blocks 
or  printing  surf.aces  therefor.     Dec.  3. 
„      18,779    (1902).    Lake    (Maschineufabr.     Buckau). 
Apparatus  for  purifying  waste   liquors,  &c.,  and 
dehydrating  the  residues  contained  therein.  Dec  3 
„      2i.612  (1902).  Boult  (Ziegler).     Cooling-ehambersi 

ls.e.     Nov.  26. 
„      21,820  (1902),   OstendorfP,     Water-cooling   towers 
Dec.  3.     International  Application,  Oct.  7,  1901. 

II.— FUEL,  GAS,  AND  LIGHT. 

[A.]   25.169.  David.    Visible  drip  acetylene  gas-generator.   ' 
Nov.  17. 
25,192.    Langhans.      Manufacture   of  incandescent 

mantles.     Nov.  17. 
25.209.  Ilecking.     Drying-  and  roasting-apparatus. 
Nov.  17. 

25.218.  Baker.      Furnaces    of    steam-boilers,    &c.   , 
Nov.  17.  ' 

25.219.  Kitson.     Burning  of  liquid  fuel.     Nov.  17. 

25.220.  Sieverts.  Incandescent  gas-burners.  Nov.  17.  i 


[A.]   25,224.  Winkler.     Gas-lamps.     Nov.  17. 
„      25,226.   Stubbs.     Apparatus   for   admitting   air  for 
primary  combustion,  and  regulating  its  supply  to 
furnaces  and  flues.     Nov.  17. 
„      25,253.  Sutton   and   Iludd.     Means    and    apparatus 
for  Bunsen  or  incandescent  burners  to  prevent  the 
breiiking  of  incandescent  mantles.     Nov.  IS. 
„      25,271.  Crossley.    Gas-lighting  appliances.    Nov.  18. 
„      25,319.  Dowson.      ^lanufacture   of  generator  -  gas, 

and  apparatus  used  therewith.     Nov.  18. 
„      25,377.  Bowley  and  Walters.     Arc-lamps  for  electric 

lighting.     Nov.  19. 
„      25,425.    Grzybowski.       Carburetting    of    gas,    and 

apparatus  therefor.*     Nov.  19. 
„      25,433.  Armstrong.      Boiler,  reverberatory,  reheat- 
ing, kiln,  &c.,  furnaces.     Nov.  19. 
„      25,139.  Danischevski  and  Meissner.     Incandescent, 

&c.,  lamps  for  liquid  combustibles.     Nov.  19. 
„      25,445.  Lake  (Kuhlmann).    Automatic  gas-lightcrg.* 

Nov.  19. 
„      25,475.  Baylis.     Acetylene  gas-generator  for  lighting 

workshops,  &c.     Nov.  20. 
„      25,477.  Taylor.     Carburettors.     Nov.  20. 
„     25,489.  Soutter.     Galleries  or  holders   for  inverted 

incandescent  gas-burners.     Nov.  20. 
„      25,500,  Hookham.       Electric    incandescent  -  lamps. 

Nov.  20. 
„      25,524.  Soc,  G,   et   P,  de  Mestral,     Arc-lamps,  and 
electrodes  therefor.    Nov.  20.    French  Application, 
Oct.  23,  1902.  T 

„     25,546.     Battye.       Incandescent     electric     lampaJri 
Nov.  20.  ^ 

„      2.5,547.  Howitzke.     Furnaces.     Nov.  20.  ^ 

„      25,560.  Kobson.     Producer-gas  plant.     Nov.  21. 
„      25,575.  Key.     System  for  the  manufacture  of  coke, 
the  construction  of  coke-ovens,  and   the  recovery 
of  by-products  from  same.     Nov.  21. 
„      25,610.  Johnson.      Smoke-consumers.*      Nov.  21. 

United  States  Application,  April  15,  1902. 
„      25,627.  Chambers,   .Maxfield,  and  Maxtield.      Car- 
burettors,    Nov.  21. 
„      25,674.  Mewes  and  Scharfberg.      Process  and  appa- 
ratus for  the  production  of  incandescent  eas-lieht.» 
Nov.  21.  *'        ^ 

„      25,698.  Hales  and  White.     Smoke-consuming  appa- 
ratus for  steam-boiler,  S:e.,  furnaces.     Nov.  22. 
„      25,713.  de   Al/.ugaray.      Apparatus  for    geuer.ating 
and  manufacturing  gases  and  gaseous  compounds. 
Nov,  22. 
„      25,747.  Stiles.     Inclined  gas-retorts.     Nov.  22. 
„      25,755.  Lee  and   Parkins.      Henzoliue,  &c.,   lamps. 

Nov.  24. 
„      25,785.  von   Heydebrand  und  der  Lasa.     Arti6cial 

fuel.*     Nov.  24. 
.,      25,793.  Armstrong,  Whitworth,  and   Co.,  Ltd.,  and 

Orde.     Combustion  of  liquid  fuel.     Nov.  24. 
„      25,802.  \'arley.      Incandescent   gas   and   oil-vapour 

burners.     Nov.  24. 
„      25,833.  Cotton,  Tod,  and  Blizzard,     .\pparatus  for 

consuming  smoke  in  furnaces.     Nov.  24. 
.,      25,843.  Simon.     Carburettor  for  explosion  engine».i . 

Nov.  24. 
„      25,853.  Haddan    (Riu).      Artificial    gaseous    fuel.* 

Nov.  24. 
„      25,855.  JIarechal,  Barriere,  and  Gaillot.     Gas-gene- 
rators.    Nov.  24. 
„      25,862.  Adams.     Blow-lamps  or  burning  off  torches. 

Nov.  25. 
„  25,941.  Bowen.  Blast-sections  for  furnaces.  Nov.  25. 
„  25,958.  Lake  (Gasmesserfabr.  Mainz,  Elster,  and 
Co.).  Apparatus  for  testing  illuminating  gas. 
Nov.  25. 
,,  25,962.  Wilton.  Oil-burners  for  furnaces.  Nov.  25. 
.,      25,S65.  HamiJton-Adams.        Electric  -  arc      lamps. 

Nov.  25. 
,      25,971.  Stuchlik.     .\cctyleue  lamps.     Nov.  25. 
,      26,00!.   White.      .'^moke  -  consuming   apparatus  for 
steam-boiler,  &c.,  furnaces.     Nov.  26. 
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[A.]  26,041.  Carolan  (Gen.  Electric  Co.). 

lamps.     Xov.  26. 
„      2(>,07l.  Hopfelt.     JIauufacturc    of    aro-lamp 

trodes.*     Nov.  26. 
.,      26,094.  Howorth    (BeDrather  Maschinenfabr. 

Ges.).     See  under  X. 
„      26,121.  Gibbons  and   Gibbon; 

coke,  ashes,  &c.     Nov.  27. 
„      26.161.    liuray     ^FriednlanIl) 

for  heating.*     Xov.  27. 
„      26,19."i.  Schill    and    Lane.        Purification 

Xov.  2S. 
„      26,207.  Forshaw.      Furnaces   of 


Electric-arc  i   [C.S. 


elec- 

.    Akt.- 

Con^exors   for  hot 

I'l'troleiim-burners 

of     gas. 


steam-boilers    for 

ccoDomising  fuel  and  effecting  the  consumption  of 

smoke.     Nov.  28. 
,      26,221.  Stuart  and   llalon.     Lamps  and  apparatus 

for  l)urDiDg  carburetted  air.     No\-.  28. 
„      26,284.  Xoble.     Furnaces,  and  apparatus  connected 

therewith,  for  heating,  drving,  &c.     X'ov.  28. 
„      26,324.  Gregson.      Incandescent    gas,    &c ,  lamps 

Xov.  29. 
„      26,335.  Boyce.    Oil-burning  safety-lamps.    Nov.  29. 
„      26,343.  Eatcliffe.        Steam-boiler,      &c.,     furnaces 

Nov.  29. 
„      26.347.  Sn-ift.     Electric-arc  lamps.     Xov.  29. 
„      26,385.  Carolan  (Gen.    Electric   Co.).     Electric-arc 

lamps.     Nov.  29. 
[C.S.]  16,653  (1901).  Voelker.     Manufacture   of  filaments 

for  incande.'icing  electric  lamps,  and  apparatus  for 

use  in  such  manufacture.     Nov.  26. 
„      23,904    (1901).     Blundeu,    Maiden,    and    Maiden. 

Manufacture  of  fuel  briquettes.     Nov.  26. 
„      24,616  (1901).   Soc.  Jtaliana  di  Elettricit^  gik  Cruto. 

Incandescent    electric    lamps.     Dec.    :>.     Interna- 
tional Application,  Sept.  13,  1901. 
„     24,621  (1901).  Soc.  Italiana  di  Elettricit.a  gia  Cruto. 

Electric   incandescent   lamps.     Dec.    3.     Interna- 
tional Application,  Sept.  iri,  1901. 
„      2).U60    (1901).     Crossley    and    Atkinson.        Gas- 
cleaning  and  cooling  apparatus.     Nov.  26. 
„      25,493  (1901).  Holmes  (Guldliu).     See  imder  111. 
„      26,410  (.1901).  Leask.     See  umler  XVlll.  B. 
„      26,425  (1901).  Higginbottom  and  Lennox.     Method 

of  and  means    for   expressing  the  moisture  from 

peat,  &c.     Nov.  26. 
„      241  (1902).  Hauenschild.  Upright  kilus  or  furnaces. 

Nov.  26. 
„      368  (1902).    Wise   (Cic.    Parisienne  d'Eclairagc  et 

de  Chanffage  par   le   Gaz).      Apparatus  for  dis- 
charging retorts.     Nov.  26. 
„      586   (1902).    Wise   (Cie.  Parisienne  d'Eclairage  et 

de  Chauffage  par  le  Gaz).     Quenching  or  cooling 

of  coke,  and  apparatus  therefor.     Nov.  26. 
„      S52  (1902).  Wise    (Cie.    Parisienne   d'Eclairagfe   et 

de   Chaulfage  par   le    Gaz).     Working    of    gas. 

retoits.     Dec.  3. 
„      1164   (1902).  Paterson.     Acetylene  gas-generators. 

Dec.  3. 
.,      1528  (1902).  Scharf     Manufacture  of  incandescent 

electric'lamps.     Nov.  26. 
„      2U30  (1902).  Marshall.     Methods  of  and  apparatus 

for  carburctting  air  or  gas  for  lighting,  heating,  or 

motive  power.     Nov.  26. 
„      2131  (1902).  Lewy.     See  unrfer  XII. 
„      2587  (1902).  Abel  (Siemens  and  Halske  Akt.-Ges.). 

Electrodes  for  arc-lamps.     Dee.  3. 
„      3119  (1902).  Oelerich.    Incandescent  vapour-lamps. 

Nov.  26. 
„      3945   (1902).    Lemaire. 

engines.     Dec.  3. 
„      4646  (1902).  Mavbluh. 
„      7496  (1902).  Cla'rkson. 

carbon.     Dec.  3. 
„      12,922    (1902).     Hartmanu. 

lamps.     Dec.  3. 
,,      13,750  (1902).    Seymour.      Apparatus   for   mixing 

gas  and  air.     Nov.  26. 
,,      14,277  (1902).    King.      Apparatus   for   stoking,   or 

feeding   and   stoking,   fuel   into  furnaces,    and  to 
promote  consumption  of  smoke.     Nov.  S6. 


Gas-generator    for    gas- 
See  under  VII. 
Burners  for  liquid  hydro- 


Incandescent   vapour 


]  16,258  (1902).  Bloggett.  Safety  attachment  for 
gas  burners  for  controlling  the  supply  of  gas 
thereto.     Nov.  26. 

16,285  (1902).  Reagan.     Furnaces.     Dec.  3. 

16,301  (1902).  Pfeifer  and  Staples.  Oil-burners. 
Dec.  3. 

16,682  (1902).  Brookes  (Bradley).  Pulverulent  or 
dust-fuol-feeding  apparatus.     Nov.  26. 

16.734  (1902).  Lake  (Bernstein  Co.).  Gas-lamps 
chiefly  designed  for  use  with  incandescent  burners. 
Xov.  26. 

18,844  (1902).  Lucas  and  AHgemciue  BeleuchtuDgs- 
und  Heiz-Industrie  Akt.  -  Ges.).  Incandescent 
petroleum  burners.     Dec.  3. 

19,135  (1902).  Bailly  and  Chauvin.  Acetylene- 
generator.     Nov.  26. 

20,242  (1902).  (3tt'enherg.  Incandescent  mantles. 
Nov.  26. 

21,748  (1902).  Worsley.  Arc  electric  -  lamps. 
Xov.  2G. 

22,001(1902).  Faure.  Carburettor  for  hydrocarbon 
motors.     Nov.  26. 

25,092  (1902).  Boult  (Hille).  Method  of  regulating 
gas-generators,  and  apparatus  employed  in  con- 
nection therewith.     Dee.  3. 

III.— DESTRUCTI\^  DISTILLATION,  TAR 
PRODUCTS,  PETROLEUM. 
[A.]   25,967.  Lummus.     See  under  I. 
[C.S.]  25,493  (1901).  Holmes   (Guldlin).      Apparatus  for 
extracting  tar  from  illuminating  gas.     Xov.  26. 
„      25,699  (1901).  Bousfield.    Manufacture  of  substances 
usually    prepared    by   fractioual    distillation,   and 
apparatu^  therefor.     Xov.  26. 
„      25,772  (1901 ).  Bird.     See  under  XVII. 
„      26,647  (1901).  Henderson.     Retorts  for  the  destruc- 
tive  distillation    of    .shale    or   other   oil-yielding 
materials.     Dec.  3. 

IV.— COLOURING  MATTERS  and  DYESTUFFS. 

[.\.]  25,733.  Imray  (Farbwerke,  Hoch.st).  Manufacture 
of  4-dialkjlamido-l  -phenyl-2 : 3-dimethyl-5-pyrazo- 
lones.     Nov.  22. 

,,  25,851.  Imray  (Farbwerke,  Hochst).  Manufacture 
of  bluish-black  sulphurised  dyestuffs.     Xov.  24. 

.,  26,271.  Imray  (Farbwerke,  Hochst).  Manufacture 
of  substitution  products  of  4-amido-2:3-dimethyl- 
l-phenyl-5-pyrazolones  aud  homologues  thereof. 
Xov.  28. 

„      26,372.    Johnson    (Bad.    Anilin    und   .Soda   Fabr.). 
ilauufacture  of  indigo-white  and  indigo.     Nov.  29. 
23,486  (1901).  Hibbert.     See  under  \. 
771  (1902).    Imray   (Farbwerke,  Hochst).      Manu- 
facture of  new  blue  dyestuffs.     Dec.  3. 

„  1561  (1902).  Johnson  (I3ad.  Anilin  und  Soda  Fabr.). 
Mauufacture  and  production  of  azo  -  colouring 
matters  and  of  material  for  use  therein.     Dec.  3. 

„  1982  (1902).  Imray  (Farbwerke,  Hochst).  Manu- 
facture of  iinthrauilic  acid.     Dec.  3. 

„  3375  (1902).  .lohnson  ( Bad.  Anihn  und  Soda  Fabr.). 
Mauufacture  aud  production  of  disazo-colouring 
matters.     Dec.  3. 

„  4034  (1902).  Johnson  (Bad.  Anilin  und  Soda  Fabr.). 
Manufacture  and  production  of  azo  -  colouring 
matters.     Dec.  3. 

„  4035  (1902).  Johnson  (Bad.  Anilin  und  Soda  Fabr.). 
Treatment  of  colouring  matters  of  the  anthracene 
series,  and  the  production  of  derivatives  thereof. 
Dec.  3. 

„  4434  (1902).  Johnson  (Bad.  Anilin  und  SodaFabr.). 
Manufacture  and  production  of  aromatic  deriva- 
tives of  certain  amido-compounds.     Dec.  3. 

v.— PREPARING.  BLEACHING,  DYEING, 

PRINTING,  AND  FINISHING  TEXTILES,  YARNS, 

AND  FIBRES. 

[A.]   25,577.    Simpson.      Treatment    of    silk    yarns    or 
fabrics.     Nov.  21. 
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[A.]    25,G7C.  Scott.    Wanufacture,  composition,  and  use  of 
a  cleansinfj  liquid  for  animal  fibres.     Nov.  22. 

„  25,990.  Colburn  and  Colburn.  Machines  for  wash- 
iuf;  or  scouring  wool,  &c.     Nov.  26. 

„      26,052.   Holt.     See  uiir/er  XVIII.  B. 

„  26,281.  Wojciechowski  Apparatus  for  printing  in 
'lifTerent  colours.*     Nov.  28. 

„  26,368.  Bradford  Dyers'  Association,  Ltd.,  and 
Krais.  I'rocess  for  producing  white  or  coloured 
effects  in  textile  fabrics.  Nov.  29. 
[C.S.]  23,486  (191)1).  Hibbert.  Apparatus  for  washiuj;, 
bleachinff,  &c.,  fibrous,  &e.,  materials  ;  also  ap- 
plicable for  grinding  dyes,  paints,  &c.     Nov.  26. 

„      267(1902).  Peters  and  Shepherd.   See  under  Wll.U. 

„  1424  (1902).  Granville  and  Rawliuson,  Method 
of  cleaning,  purifying,  and  removing  the  wool  from 
imported  sheepskins.     Dec.  3. 

„  18,596  (1902).  Heatou  (Rudolph  and  Kahne). 
Apparatus  for  finishing  textile  fabrics.     Nov.  26. 

VII.— ACIDS,  ALKALIS,  SALTS,  Etc. 

[A.]   25,242.    Johnson    (Bad.    Anilin    und    Soda  Fabr.). 

Jlanufacturc   of  alkali    metal   oxides   or  mixtures 

thereof  with   other   alkali  oxides,  or   alkali -earth 

oxides,  or  both.     Nov.  17. 
25,442.  Imhofl   and  United    Alkali  Co.,    Ltd.     See 

tinder  XI. 
25,584.    Threlfall    and    Wilson.       Manufacture     of 

chlorates  and   perchlorates  of   the   alkali  metals. 

Nov.  21. 
25,607.     Friswell.       Manufacture     of     nitric    acid. 

Nov.  21. 
25,688.    Rpence  and   Peter  Spence  and  Sons,   Ltd. 

Manufacture  of  compounds  of  alumina.     Nov.  22. 
25,790.  Bate  and  Orme.     Condensers  for  nitric  and 

other  acids.*     Nov.  24. 
25,866.    Berry.       Manufacture     of     soluble     salts. 

Nov.  25. 
26,025.    Stevens.      Hand     fire  -  extinguishers,    and 

liquids  suitable  for  use  therewith.     Nov.  26. 
26,242.  (iutensohn.     See  under  X. 
[C.S.]  788  (1902).  Dreyfus  and  Clayton  Aniline  Co.     Con- 
centration of  sulphuric  acid,  &c.     Nov.  26. 
1116   (1902).    Mills    (Soc.    Anon,   des   Plaques    et 

Papiers  Photographiques  A.  Lumi^re  et  ses  Fils). 

Mixture  capable  of  giving  off,  by  treatment  with 

water,   hydrosulphurous   acid  or    hydrosulphites. 

Nov.  26." 
„      4646  (1902).  Maybluh.     Process  and  apparatus  for 

the  dcsiilphurisation  of  sulphurous  substances,  and 

the    treatment    of    the   spent    substances   in   the 

purification    of    gas.       Nov.    26.       International 

Application,  Sept.  25,  1901. 
„      7832  (1902).  Crossley.     Treatment    of   spent    iron, 

pickling   or   cleaning   liquors,  or  other   solutions 

coufaining  sulphate  or  chloride  of  irim,  &c.    Dec.  3. 

VIII.— POTTERY,  GLASS,  and  ENAMELS. 

[A.]    25,612.  Fawoett,  jun.      See  under  l\. 
„      25,806.  Garehey.     See  under  IX. 
,,      25,827.  Forster.     Glass  ,iars  or  cells  for  primary  or 

secondary  batteries,  to  carboys,  &c.     Nov.  24. 
„     25,850.    Khmsch,    Beschorner,    Wels,   and    Rustun. 

See  under  IX. 
„       26,092.    Wj'tenhove.     Manufacture   of  sheets,  &c., 

of  plate-glass  coated  with  coloured  glass.    Nov.  26. 
,,      26,262.  Pierpont.     Machine    for  the  manufacture  of 

glass  bottles,  &c.     Nov.  28. 
,,      26,338.    Simpson    and    Bradshaw.       Machines    for 

manufacturing  glass  bottles,  &«.     Nov.  29. 
[C.S.]  25,756  (1901).    Drake   and   Gorham.      Method   of 

joining  glass  plates.     Dec.  3. 

IX.— BUILDING  MATERIALS.  CLAYS,  MORTARS, 
AND  CEMENTS. 

[A.]  25,221.  Engels.     Production  of  fireproof  materials. 
Nov.  17. 


stone  for  scouring,  Sec. 


[A.]  25,222.  Jurschina.     Manufacture  of  artificial  stone.* 

Nov.  17. 
„      25,385.  Gordon.     Artificial 

Nov.  19. 
„      25,397.   Briggs   and    Briggs. 

lor  burning  limestone,  itc. 
.,      25.405.  Holroyd  and  Bond. 

for  dressing,   abrading,  o 


Construction  of  kilus 
Nov.  19. 

.Machine  or  apparatus 
brushing   gla/cd,  &c., 


bricks  in  the  clay  state.     Nov.  19. 

25,429.  Kirkpatrick.  Manufacture  of  bricks  and 
compositions  capable  of  withstanding  very  high 
temperatures,  and  for  use  in  steel  and  other  fur- 
naces.    Nov.  19. 

2.1,480.  Holder.     Surface  tiles.     Nov.  20. 

25,543.  Herdman.  Xon  conducting  coverings  for 
pipes,  &c.     Nov.  20. 

25,569.  Fielding.  Apparatus  for  making  artificial 
stone  slabs  or  blocks.     Nov.  21. 

25,612.  Fawcett,  jun.  Grinding  and  surfacing  ma- 
terial for  stone-working,  metal-working,  glass- 
working.  &c.     Nov.  21. 

25,732.  Jafffi.  Manufacture  of  artificial  stone* 
Nov.  22. 

25,736.  Guinet. 
Nov.  22. 

25,806.  Garchei 


Artificial    marble    or    marbling. 


Manufacture  of  glass-stone,  and 
apparatus  therefor.     Nov.  24. 

„  25.807.  Garehey.  Manufacture  of  artificial  granite. 
Nov.  24. 

,,  25,850.  Klim.sch,  Beschorner,  Wels,  and  Huston. 
Manulacture  of  slabs,  tiles,  sheets,  &c.,  of  a 
material  similar  to  marble,  ceramic  ware,  &c. 
Nov.  24. 

„  25,929.  Barham,  Bulbeck,  and  Innes-Baillie.  Clay- 
working  machine  for  making  bricks,  tiles,  &c. 
Nov.  25. 

„  25,930.  Harham,  Bulbeck,  and  Innes-Baillie.  Pro- 
cess for  manufacturiug  saleable  bricks,  l^ement, 
tiles,  &.C.,  from  the  dredging  refuse  of  rivers.,  &c., 
and  hind  refuse.     Nov.  25. 

„  25,931.  Barham,  Bulbeck,  and  Innes-Baillie.  lirick- 
and  cement-kiln  and  drier.     Nov.  25. 

„      26,065.  Turner.     Furnace  linings.     Nov.  26. 

„  26,077.  Bernhard.  Means  for  pulverising  wood. 
Nov.  £6. 

„  26,078.  Bamher.  Manufacture  of  Portlaml  cement, 
and  apparatus  therefor.     Nov.  26. 

,,  26,085.  Adcoak.  Apparatus  for  drying  and  burning 
bricks,  &c.     Nov.  26. 

,,  26,170.  Butler  and  Faircloth.  Manufacture  of  re- 
fractory material.      Nov.  27. 

„  26,196.  Coulthurst,  Coulthurst,  and  Coulthurst. 
Presses  employed  for  pressing  clay,  &c.     Nov.  28. 

„  26,261.  Weckes.  Manufacture  of  Portland  cement. 
Nov.  28. 

„  26,294.  Kimmington.  Manufacture  of  fireproof 
building  materials.     Nov.  28. 

,,      26,366.  Thompson  (Boycsen).     See  under  I. 

„      26,371.  Kronstein.     Manufacture   of  linoleum,    lin- 
crusta,  &o.     Nov.  29. 
[C,S.]  24,012  (1901).  James  (Mica  Insulator  Co.).     Com- 
pounil  insulating  material  for  electrical  purposes. 
Deo.  3. 

,,  6502  (1302).  Kerkow.  Composition  for  coating  or 
impregnating  pasteboard,  &c.,  for  roofing,  iic, 
purposes,  &c.     Dec.  3. 

„  16,996  (1902).  Lake  (Warren).  Preparation  of 
ingredients  for  use  in  tlie  manufacture  of  street 
pavements,  ifcc.     Deo.  3. 

,,  18,476  (1902).  Beaumel.  Manufacture  of  an  im- 
proved composition  forming  an  imitation  of  statuary 
marble,  onyx-stone,  &c.  JNov.  26.  Inti-rnational 
Applicatioii,  Feb.  22,  1902. 

X.— METALLURGY. 

[A.]   25,217.  Merton.     Ore-roasting  furnace.'     Nov.  17. 
„      25,270.  de  Alzugaray.     Extraction  of  metals  from 
their  ores.     Nov.  1 8. 
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[A.J  25,375.  Allen.    Method  of  treating  solutions  obtained 

in  ihe   extraction    of  gold   ores    or   gold-bearing 

products.     Nov.  19. 
„      2.'].401.  Willington.     Process  for  the  manufacture  of 

steel  from  iron  ores  or  pig  metals.     Xov.  19. 
„      i5,G12.  Kawcett,  jun.     See  under  [X. 
„      25,893.  Allison  (Kuowles,   Vuung,  Cooley,  Elmore, 

Brinkerhoff,  ( )'Keefe,  and  Herrin).     See  under  XL 
„      2."),9r2.  Ross.     Furnaces  for  heating  metal  liars   or 

slabs.     Nov.  25. 
„      25,941.  Bowen.     See  under  II. 
„      25,954.  Lorrain  (Elektricitilts  Akt.-(  les.  vorm.  .Schu- 

l;ert  and  Co.).      See  under  \l. 
„      25,97.'!.   Hadtield.     Treatment  of  steel.     Xov.  25. 
20,(159.    Thompson   (Soc.     d'Electro-Mi-tallurgie   dc 

Dives).      See  under  XI. 
26,089.  Fran(;ois.     Keduction  of  blast-furn.ace  slag 

&c.*     Nov.  26. 
„      26,094.  Howorth    (Benrather   Maschinenfabr.    Akt. 

Gos.).       Charging   apparatus    for   blast-furnaces. 

Xov.  26. 
„      26,242.  Gutensohn.     Means  and  process  for  recover- 
ing zinc  held  in  acid  as  solution.     X^ov.  28. 
„      26,2797  Marks    (l)elprat).     Extractinu   of  zinc  and 

other  sulphides  from  their  ores.     Xov.  28. 
„      26,280.  Marks    (Delprat).     Extraction  of  zinc  and 

other  sulphides  from  their  ores.     Nov.  28. 
„      26,295.  Cattermole.     Separation  of  the  metallic  con- 

.stituents  of  ores  from  gangue      Xov.  28. 
„      26,296.  Cattermole.     Classification  of    the    metallic 

constituents  of  ores.     Nov.  28. 
[C.S.]  23,}:23  (1901).  Salwen.      Magnetic    ore-separators. 

Dec.  3. 
„     23,840  (1901).  Wise  (Hoinau).    Treatment  of  titani- 

ferous  ores.     Dec.  3. 
„      25,698    (1901).  Redruth    Foundry    Co.,    Ltd.,   and 

Tregoning.     Apparatus  for  pulverisiug  and  amal- 
gamating ores.     Dec.  3. 
„      6,728(1902).  Fratis.  Manufacture  of  steel.   Xov.  26. 
„      7,832  (1902).  Crosslej.     SeewmlerVll. 
„      10,283  (1902).  Sharp.     Furnaces   for    heating   iron 

and  steel.     Dec.  3. 
„      23,939   (1902).  Frith.     Process    for   toughening  or 

annealing  sto'l,  iron,  &c.     Dee.  3. 

XI.— ELECTRO-CHEMISTRY  and  ELECTRO 
METALLURGY. 

[A.]  25,353.  (.'orrado.  Arrangement  of  the  mercury 
cathode  iu  voltameters,  without  diaphragms,  for 
the  decomposition  of  alkaline  chlorides.*   Nov.  18. 

„  25, .554.  Corrado.  Electrolytic  treatment  of  liquids 
of  all  kinds.*     Xov.  19.  " 

„  25,442.  ImhoflF  and  United  Alkali  Co.,  Ltd. 
Secondary  electrodes  for  electrolytic  apparatus, 
more  especially  intended  for  use  in  the  manufac- 
ture of  chlorates.     Xov.  19. 

„      25,827.  Forster.     .See  nnder  VIII. 

„  25,848.  Ostwald.  Electro-chemical  treatment  of 
gases.     X^ov.  24. 

,,  25.89.5.  Allison  (Kuowles,  Young,  Cooley,  Elmore, 
Brinkerhoff.  O'Keefe,  and  Herrin).  Magnetic  ore- 
.«eparators.*     Nov.  25. 

,,  25.954.  Lorr.ain  fElektricitats  Akt.-Ges.  verm. 
Schukert  and  Co.).  Process  and  furnace  for 
obtaining  metals,  metalloids,  and  compounds  of 
the  same.*     Nov.  25. 

„  26,059.  Thompson  (Soc.  d'Electro-Metallurgie  de 
Dives).  Jlanufacture  of  compound  metals  or 
bi-metals.     Nov.  26. 

„      26,090.  Contardo.     Treatment  of  metallic  sulphides 
in  the  electric  furnace.     Nov.  26. 
,]  25,208  (1901).  Bosshard.      Electric   welding   appa- 
ratus.    Dee.  3. 
4254  (1902).    Lake    (Soc. 
Electric  cells  or  batturie; 
17,380  (1902).   Leuschner 
n.ent   of   ores,   slimes,   &c. 
constituents,     Nov.  26. 


[C.S, 


Anon,   "le   Carbone"), 
Dec.  3. 

Electro-magnetic  treat- 
for   .-x'para'ing  their 


[C.S.]  19,225  (1902).  Fairweather  (International  Battery 
Co.).     Storage  batteries.     Nov.  26. 
„      19,713  (1902).  Saudhagen   and  Lurgen.      Composi- 
tion of  electrolytes  for  the  formation  of  accumulator 
plates.     Nov.  26. 


XII.— FATS.  OILS.  AND  SOAP. 


[A.] 


[C.S, 


25,234.  Nesbit.     .See  under  XVIII.  li. 

25,293.  Akester.     .Soap  for  laundry  use.     Nov.  18. 

25,492.  Blake.  Apparatus  for  testing  oils,  greases, 
&c.     Xov.  20. 

25,676.  Scott.      See  under  \ . 

25,768.  McCallum  and  Campbell.     See  under  I. 

25,876.  Garfield.  Process  for  the  extraction  ami 
recovery  of  fatty  matters  from  liquid  and  semi- 
liquid  material  containing  them,  and  arrangement 
of  apparatus  for  use  therein.     X'ov.  25. 

25,960.  Haddan  (Eds(m).  Apparatus  for  disposing 
of  foul  or  ill-smelling  vapours  and  gases  emanating 
from  miiterial  which  is  being  dried,  reduced,  or 
rendered.*     Nov.  25. 

26,174.  Brown.  Manufacture  of  samples  and  single 
users  of  soap,  &c.     Nov.  27. 

26,328.  McCallum  and  Holmes.  Composition  suitable 
as  a  lubricant,  &c.     Nov.  29. 

26,366.  Thompson  (Boyesen).     See  under  1. 

26,371.   Kronstein.     See  under  IX. 
.]  23,993   (19(11).  .lamieson.     Machine  for   moulding, 
stamping,  &c.,  tablets  of  soap,  &c.     Dec.  3. 
,,      24,849  (1901).   Iveson.      See  under  X.W III.  K. 
„      24,850  (1901).  Iveson.      See  under  Will.  A. 
„      2131  (1902).  Lewy.  Illuminnnts  such  as  are  used  for 
miking  candles,  &c.     Dec.  3. 

Xm.— PIGMENTS,  PAINTS;  KESINS,  VARNISHES: 
INDIA-RUBBER,  Etc. 
A . — Pigments,  Paints. 
[A.]   25,719.    Iloscne    and    Unsworth.       Apparatus    for 
filtering,  straining,  or  sieving  paint,  &c.     iSfov.  22. 
„      25,768.  McCallum  and  Campbell.     See  under  I. 
„      26,366.  Thompson  (Boyesen).     Ste  under  I. 
[C.S.]  23,486  (1901).  Hibbert.     See  under  \ . 

B.— Resins,   Varnishes. 

[.v.]   25,653.    Smith.       Drying       insulating      varnishes. 
Nov.  21. 
„      35,768.  McCallum  and  Campbell.     See  under  I. 
[C.S.]   267   (1902).    Peters  and    Shepherd.     Composition 
for  use    in   the    manufacture   of  floor-clnth,   &c. 
Nov.  26. 
„      268   (1902).    Peters   and   Shepherd.     Dressing    for 
waterproof  covers,  &c.     Nov.  26. 

C. — India-rubber,  ^c, 

[A.]    26,152.    Fischer.      Manufacture    of    a    caoutchouc 

cement.     Nov.  27. 
[C.S.]  22,618     (1902).     Raper.      Method     of     impressing 
designs  upon  india-rubber.     Dec.  3. 

XIV.— TANNING.  LEATHER,  GLUE,  and  SIZE 

[A.]  26,277.  Thiimlinson  and  Stainton.  Processes  for 
pickling  or  preserving  hides,  skins,  &c.  Nov.  28. 
„  26,278.  Thonilinson  and  Stainton.  Process  for 
dressiui  or  treating  skins  and  hides.  Nov.  28. 
[C.S.]  23,470  (1901).  Deborde.  Manufacture  of  an  elastic, 
iusolubilised,  gelatinous  compound  for  making 
printers'  inking-roUers,  &c.     X^ov.  26. 

XV.— manup.es. 

[C.S.]  23,959(1901).  .Milligau.  Manufacture  of  manure,  &c. 
Dec.  3. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
[A.]   25,318.   Lapp.      Fermentation  and    storage    eelLars. 


Not.  18. 
35,350.   Weber. 
Nov.  IS. 


Vats  or  vessels  'or  fermenting,  &e.* 
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[A.]   25,437.  Scott.     Manufacture  of  spirit.     Xor.  19. 

„      25,4:58.  Scott.     Purification  of  spiril.     Nov.  19. 

„      25,907.  Lummus.     See  under  I. 

„  25,057.  Gongh,  jun.  Apparatus  for  germiDating,  &c., 
grain,  &c.     Nov.  26. 

„      26,362.  Wetter  (Heine  and  Co.).     See  under  W. 
[C.S.]  25,6uy  (1901).   Bousfield.     See  under  III. 

„  25,772  (1901).  Bird.  Apparatus  or  still  for  the 
direct  recovery  of  alcohol,  &c..  from  solid  or  semi- 
solid substances,  .^c.      Nov.  26. 

„  304(1902).  Xormau.  Mituring  or  purifj-ing  spirits. 
Nov.  26. 

„  20,007  (1902).  Ruckdeschel.  Method  of  boiling, 
caramelising,  and  colouring  beer-wort.     Nov.  26. 

„  21,721  (1902).  Lapp.  Process  of  manufacturing 
mash  from  malt.     Nov.  26. 

„      21,7.'5I  (1902).   Lapp.     Brewing.     Nov.  26. 

„      21,749  (1902).   Lapp.     Malting.     Nov.  26. 

XVIIL— FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 
A. — Foods. 
[A.]    25,553.  Ohlsson.     See  under  \. 
„      25,556.  Ebcrhardand  Mierisch.     Method  for  making 
clearly  solubls  casein.*      Nov.  20. 
„      25,630.  Harvey  and  Sureties.     Process  for  the  solidi- 
fication of  vegetable  matter.     Nov.  21. 
„      25,876.  Garfield.     See  utider  \\\. 
„      26,254.     International      Plusmon,     Ltd.     ( Melville- 
Bergheim).     Method  of  rendering  tea  nourishing 
and  digestible.*     Nov.  28. 
[C.S.]  24,849  (1901).  Iveson.     J'rocess  of   preparing  suet 
or  fat  in  a  "  granular  form  "  for  cooking  purposes. 
Dec.  3. 
„      24,850  (1901).    Iveson.       Apparatus    for    pressuig 
animal  fiit,  especially  applicable  for  uee  in  prepar- 
ing fat  in  a  "  granular  form  "  for  cooking  purposes. 
Dec.  3. 
„      11,608  O902).  Deane.     Food-product.     Nov.  26. 
„      21,230    (1902).    Allison   (Trescott).      Curing  food- 
products-     Nov.  26. 
„      21,877    (1902).  Barrath.     Mauufacture    of    plate  or 

block  ice.     Nov.  26. 
„      23,379(1902).  Laub.     Process  for  producing  tea  and 
coffee  tablets,  &c.     Dec.  3. 


Water  Purification. 

(Voindrot    and    lioillot). 


and    grease  -  separators.    ,      r^-i 


B. — Sanitation ; 
[A.]  25,229.    Thompson 

under  1. 
25,234.     Nesbit.      Steam 

Nov.  17. 
25,312.  Fonre.     Apparatus  for  automatically  heating 

liquids,  particularly  applicable   to  the  sterilisation 

of  liquids  by  heat.     Nov.  18. 
25,336.  Selwood  and  Aird.    Method  of  and  apparatus 

for  purifying  and  heating  feed-water  to  prevent  the 

incrustation   of    steam-boilers,  and   to   economise 

fuel.*     Nov.  18. 
25,620.    Tuckficld.       Water  -  purifying      machines. 

Nov.  21. 

25.739.  Duncan.  Settling  tanks  for  the  treatment 
and  purification  of  storm-water,  sewage,  trade- 
effluents,  spent  liquors,  &c.     Nov.  22. 

25.740.  Duncan.  Mechanical  filters,  and  apparatus 
relative  thereto.     Nov.  22. 

25.741.  Duncan.  Treatment  and  purification  of 
storm-water,  *ewage,  and  trade-effluents.     Nov.  22. 

25.742.  Duncan.  Apparatus  or  plant  for  the  treat- 
ment or  purification  of  storm-water,  sewage,  trade- 
effluents,  spent  liquors.  &c.     No.  22. 

2.5,804.  Candy.  Treatment  of  sewage  and  impure 
waters,  being  improvements  in  automatic  valves 
for  filter-beds  and  improvements  in  the  aeration 
of  filter-beds.     Nov.  24. 


[A.]  25,876.  Garfield.     See  under  XII. 
„      25,896.  Doulton    and    Pleace.      Appliances  for    the 

automatic  discharge  of  liquid.     Nov.  25. 
,,      25,897.  Doulton    and    Pleace.      Appliances   for  use 

with  bacteria  bed.s,  &e.     Nov.  35. 
„      25,898.  Doulton    and    Pleace.      Automatic   siphons. 

Nov.  25. 
„      25,967.  Lummus.     See  under  I. 
,,      25,988.   Dixon.     Aerating  beils  for  the  treatment  of 

sewage.     Nov.  26. 
„      26,052.  Holt.      Means   for   softening    and    filtering 

water  for  steam-boilers,    economisers,   bleaching, 

dyeing,  &c.,  and  apparatus  therefor.  Nov.  26. 
„  26,081.  Stiff.  Bacteria  and  filter  beds.  Nov.  26. 
„      20,188.  Soc.  Pulinx.     Apparatus  for  the  purifioation 

of  water.*    Nov.  27.    French  Application,  May  22, 

1902. 
„      26,201.  Naylor.     Methods  of  destroying  town  refuse 

by    burning,     and     the     utiHsation    of   valuable 

ingredients  thereof.     Nov.  28. 
[C.S.]  26,410  (1901).  Leask.     Destructors  or  furnaces  for 

burning  refuse,  &c.     Dec.  3. 

XIX.— PAPER.  PASTE  BOABD.  Etc. 

[.\.]  25,188.  Hawke.  Manufacture  of  blotting-paper. 
Nov.  17. 

,,  25,324.  Smith,  Morrison,  and  Schindler.  Composi- 
tion of  matter  for  use  as  a  substitute  for  cork, 
cork-wood,  .V.,  and  process  for  producing  the 
same.*     Nov.  18. 

„      26,077.  Bernhard.     See  tmder  IX. 

„      26,217.  White.     Pulp-beating  engines.     Nov.  28. 

XX. -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  AND  EXTRACTS. 

[A.]   26,3.')3.  Majcrt.       Process   for   the   manufacture   of 

dimethyl-  and  diethyl-amido  aatipyrin.     Nov.  29. 
„      26,362.  Wetter  (Heine  and   Co.).     Manufacture  or 

recovery  of  teipene-aleohols,  and  the  manufacture 

of  perfumes.     Nov.  29. 
[C.S.]  26,619    (1901).    Zimmermann    (Chem.    Fabr.   auf 

-Akt.  vorm.  Schering).    Manufacture  of  camphene. 

Nov.  26. 
„      26,625   (1901).    Ellis    (Soc.   Chim.  des    Usines  du 

Rhfine,    anciennement    Gilliard,    P.    Monnet,   et 

Cartier).     Manufacture  of  aldehydes.     Nov.  26. 


[C.S 


XXI.— PHOTOGRAPHY. 

25.243.  Sandell  Films  and  Plates,  Ltd.,  and  Smalley. 
Photographic  films.     Nov.  17. 

25.244.  Starnes.  Photographic  printing  process. 
Nov.  17. 

25,443.  Cleaver.  Silver-chrome  photographic  print- 
ing-paper.    Nov.  19. 

25,638.  Asch.  .'\pp.aratus  for  photographing  by 
artificial  light.     Nov.  21. 

25,821.  Newton  (Farbenfabr.  vorm.  Bayer  and  Co.). 
Manufacture  and  production  of  new  sensitive  pho- 
tographic emulsions.     Nov.  24. 

25,942.  Lauterbach.  Photographic  processes,  and 
apparatus  therefor.*     Nov.  25. 

26,026.  Sawyer.  Apparatus  for  drying  and  treating 
photographic  papers.     Nov.  26. 

]  1116  (1902).  Mills  (Soc.  Anon,  des  Plaques  et 
I'apiers  Photograjihiques  A.  Lumiore  et  ses  Fils). 
See  under  VII. 


XXII. 


-EXPLOSIVES,  MATCHES,  Etc. 

[A.]  25,540r  Wetter    (Westfiilisch  -  Anlialtische    Spreng- 
stoff-Akt.-Ges.)     Explosives.     Nov.  20. 
[C.S.]  26,621    (1901).    Criswell.       .Machine    for     making 
matches.     Nov.  26. 


— ^BPfei 
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SUBSCRIPTIONS   FOR    1903. 

Foreign  and  Colonial  Members  are  reminded  that  the 
subscription  of  25s.  for  1903,  payable  on  January  l,st  next, 
should  be  sent  in  good  time  to  the  Hon.  Treasurer  (Mr. 
Samuel  Hall),  in  order  to  ensure  continuity  in  the  receipt  of 
the  Society's  Journal.  Any  changes  of  address  to  appear 
in  the  new  List  of  Members  now  iu  course  of  preparation 
should  reach  the  General  Secretary  not  later  than  January 
15th,  190.3. 

The  price  of  extra  sets  to  memhers  is  now  25x.  each. 
The  annual  suhscription  for  non-members  is  36s. 


COMMUNICATIONS. 
Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  43  of  the  Bye-laws  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  Bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 


INTERNATIONAL  CONGRESS  OF  APPLIED 

CHEMISTRY.  I 

The  attention  of  Members  of  the  Society  is  called  to  the 
fact  that  the   International  Congress  of  Applied  Chemistry   I 
1    will  meet  in  Berlin,  during  \\'hitsuntide  week  of  next  year. 
i    A  committee  of  this  Society  has  been  formed  to  co-operate   i 
I    with  the  other  British  Chemical  Societies  iu  endeavouring   < 
i    to   secure   an  adequate  representation  of  British  Chemical   I 
Industry,  and  it  is  requested  that  the  names  of  those  pro- 
posing to  attend  the  Congress  be  forwarded  to  the  General 
Secretary,   in   order    that    a   formal    invitation   from   the 
Organising  Committee  in  Berlin  may  be  sent  to  them. 

The  Congress  will  be   opened   on  .luue  2ud,  1903.     On 
Wednesday,  June  3rd,  Friday  the  5th,  and   Monday    the 
8th,  meetings  will   be  held  for  the  reading  and  discussion   j 
of  papers.      The  subjects  to  be  treated  are  classified  as 
follows  : — 

I.  Analytical    Chemistry.      Apparatus   and    Instru- 
ments. 
II.  Chemical  Industry.     Inorganic  Products.  i 

III.  Metallurgy  and  Explosives.  j 

IV.  Chemical  Industry.     Organic  Products  :—  [ 

Subsection  A. — Organic  Preparations,  including   , 
J  Tar  Products.     "  I 

■  Subsection  B. — Djestuffs  and  their  Uses. 

I  V.  Sugar  Industry. 

VI.  Fermentation  Industries  and  Starch  Manufacture. 
VII.  Chemistry  of  Agriculture.  ! 

VIII.  Hygiene.     Chemistry  of   Jledicinal  and   Pharma- 
ceutical Products.     Foodstuffs. 
IX.  Photochemistry. 

X.  Electro-chemistry  and  Physical  Chemistry. 
XI.  Legal   and    Economic   Questions    connected   with 
Chemical  Industrj-. 
The  Verein  Deutscher  Chcmiker,  the  Deutscher  Bunsen- 
geselhchaft  for  Applied  Chemical  Physics,  and  the  Verein 
Deutscher  Zuckertechniker,  have  already  decided   to  hold 
their  respective  annual  meetings  for    1903    in   connection   ; 
with  the  Congress. 

An  executive  local  committee  will  make  arrangements  for  t 
the  entertainment  of  visitors  during  their  stay. 

As  formal  invitatious  should  go  out,  at  the  latest,  this 
lutnmn,  applications  to  join  the  Congress,  accompanied  by 
i  remittance  of  1/.,  should  be  sent  in  to  the  General 
Secretary  without  delay. 

All  communications  and  questions,  so  far  as  they  cannot 
te  answered  by  the  various  organising  committees,  should 
>e  addressed  "to  the  Secretary  of  the  Congress,  Dr.  G. 
i*alvermaeher,  Charlottenburg,  Marchstrasse  No.  21.  The 
ormation  of  organising  committees  is  already  in  progress 
n  England,  Belgium,  France,  Italy,  Portugal,  Switzerland, 
lervia,  and  Turkey. 


DUTY-FREE  ALCOHOL  FOR  MANUF-\CTURING 
PURPOSES. 

The  foUowiug  circular  has  been  issued  by  the  Joint  Com- 
mittee of  this  Society  and  the  Chemical  Section  of  the 
Loudon  Chamber  of  Commerce  :  — 

Gentlemen,  London,  December,  1902. 

The  Finance  Act  of  June,  1902,  section  8  (see  Appen- 
dix A),  gave  rise  to  a  hope  that  it  was  tlie  intention  of  His 
ilajesty's  Government  to  frame  certain  regulations  for  the 
use  of  alcohol  free  from  duty  for  manufacturing  purposes. 

The  subject  was  considered  of  such  importance  that 
t^cmmittecs  were  appointed  by  the  Society  of  Chemical 
Industry  and  the  Chemical  Section  of  the  London  Chamber 
of  Commerce  to  deal  with  the  matter  (Appendix  B). 

The  Society  of  t  heuiical  Industry  issued  to  its  members 
a  series  of  questions  (see  Appendix  0),  in  order  to  put 
itself  iu  possession  of  facts  and  statistics  regarding  the 
advantage  1o  British  trade  likely  to  be  derived  from 
modifieit  regulations. 

At  the  first  meeting  of  the  Committee  of  the  Society  of 
Chemical  Industry,  held  on  Oct.  23,  1902,  a  letter  was 
drafted  to  the  Inland  Revenue  in  order  to  ascertain  whether 
the  proposed  regulations  would  be  of  a  general  or  specific 
character  (see  Appendix  D). 

To  this  letter,  a  reply  was  received  on  Nov.  S,  which 
appeared  to  indicate  that  no  general  regulations  would  be 
framed  (see  Appendix  E). 

The  Joint  Committee  having  the  subject  under  considera- 
tion has  met  twice  at  the  London  Chamber  of  Commerce, 
and,  as  a  result  of  its  deliberations,  now  asks  a  very  careful 
consideration,  of  all  those  interested  or  likely  to  be  interested, 
of  the  facts  detailed,  and  replies  to  the  appended  series  of 
questions. 
The  Joint  Committee  is  of  opinion  that  — 

The  industries  of  this  country  have  been  most  seriously 
hampered  by  the  inability  of  chemical  manufacturers  to  use 
alcohol  free  from  duty. 

The  Government  has  undoubtedly  recognised  that  injus- 
tice might  be  done  to  the  revenue  by  the  importation  of 
substances  iu  the  manufacture  of  which  alcohol  has  been 
used,  although  not  remaining  as  such,  or  capable  of  being 
reproduced  from  the  finished  products  (see  Customs  Con- 
solidation Act,  1876,  Appendix  F). 

This  Committee  is  of  opinion  that  representations  should 
be  made  to  the  Treasury,  by  deputation  or  otherwise,  that 
the  industries  of  this  country  have  been  diverted  from  their 
natural  channel,  and  that  our  trade  with  our  Colonies  in 
chemicals  is  most  seriously  threatened  by  continental 
countries  able  to  work  under  more  favourable  fiscal  con- 
ditions (see  Appendix  G),  and  that  steps  should  be  taken 
for  the  modification  of  the  regulations  for  use  of  alcohol  for 
manufacturing  purposes. 

The  Committee  holds  the  opinion  that  the  Government 
would  not,  under  any  conditions,  consent  to  an  inclusion  iu 
the  Customs  tariff  of  the  Large  class  of  articles  referred  to 
in  the  Customs  Consolidation  Act,  1876,  as  by  so  doing 
they  would  not  only  prevent  the  establishment  and  enlarge- 
ment of  industries^  which  the  Government,  in  its  Finance 
Bill  referred  to,  appears  to  be  desirous  of  benefiting,  but 
would  also  practicaliy  extinguish  considerable  trade  mth 
our  Colonies. 

The  Joint  Committee  would  esteem  it  a  favour  if  those  to 
whom  this  letter  is  addressed  would  give  careful  coiisidera- 
tion  to  this  statement,  and  reply  to  appended  questions  (see 
Appendi.x  H). 

(Signed)     Tho.ajas  Ttreii, 

Convener  of  the   Committee   of   the 
Society  of  Chemical  Industry. 
John  C.  U-mney, 

Chairman  of  the  Chemical  Section  of 
the  London  Chamber  of  Commerce. 

Appendix. 

Section  8,  Finance  Act,  1902. 
(A) — (1)  Where,  in  the  case  of  any  art  or  manufacture 
carried  on  by  any  person   in    which  the   use  of  spirits   is 
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required,  it  shall  be  proved  to  the  satisfaction  of  the  Com- 
niissioiers  of  Inland  Eevenuc  that  the  use  of  methylated 
spirits  is  unsuitable  or  detrimeDt:il,  they  maj',  if  they  think 
fit,  authorise  that  person  to  receive  spirits  without  payment 
of  duty  for  use  in  the  art  or  manufacture  upon  giving 
security  to  their  satisfaction  that  he  will  use  the  spirits  in 
the  art  or  manufacture,  and  for  no  other  purpose,  and  the 
spirits  so  used  shall  be  exempt  from  duty. 

Provided  that  foreign  spirits  may  not  he  so  received  or 
used  until  the  difference  between  the  duty  of  customs 
chargeable  thereon,  and  the  duty  of  excise  chargeable  on 
British  spirits,  has  been  paid. 

(2)  The  authority  shall  only  be  granted  subject  to  a 
compliance  with  such  regulations  as  the  Commissioners  may 
require  the  applicant  to  observe  for  the  security  of  the 
revenue,  and  upon  condition  that  he  will,  to  the  satisfactinn 
of  the  Commissioners,  if  so  required  by  them,  render  the 
spirit  unpotable  before  and  during  use,  and  will,  from  time 
to  time,  pay  any  expenses  that  may  be  incurred  in  placing 
an  officer  in  ch.arge  of  his  premises. 

(3)  If  any  person  so  authorised  shall  not  comply  with 
any  regulation  which  he  is  required  to  observe,  he  shall,  in 
addition  to  any  other  fine  or  liability,  incur  a  fine  of  fifty 
pounds. 

(B)    COKSTITTJTION   OP  COMMITTEES — 


Soctcfy  of  Chemical  Indusirii. 

The  Peesidext. 
The  Hon.  Treasheek. 
Dr.  W.  S.  Squire. 
Prof.  A.  G.  Gekex. 
Mr.  David  Howaed. 
Mr.  Walter  !•'.  Rehi. 
Mr.  Thomas  Tteee. 
Mr.  John  C.  Umnet. 


Chemical  Section  ofZotlilon 
Chamber  of  Commerce, 

Mr.  Jons  l^.  V.mset  (.Chair- 
man). 

Mr.  D.  IjLotd  Howaed  ( Vice- 
Chairman). 

Mr.  E.  V.  Barrett. 

Mr.  F.  B.  BorLTON. 

Mr.  T.  H.  \V.  iDEis. 

Mr.  Charles  Umnet. 

Mr.  E.  A.  Webb. 

Mr.  Edmusd  White. 

(C)  Notice  in  Joubnal  of  .Society  of  Chemical 
Industry. 

The  principle  of  concessions  in  regard  to  the  use  of 
the  spirit  (alcohol)  h.aving  been  accepted  by  the  Govern- 
ment, the  Council  of  the  Society  would  be  obliged  if  those 
members  who  are  are  interested  in  industries,  in  which 
paitially  or  wholly  duty-free  spirit  would  be  of  advantage, 
would  inform  the  Secretary  in  what  way  the  power  to  use 
spirit  duty-free  for  manufacturing  purposes  would  affect 
their  industries,  giving,  as  far  as  possible,  actual  instances 
and  figures  :  — 

1.  As  facilitating  present  processes  (crystallising,  &c.). 

2.  As  rendering  possible  the  manufacture,  in  Great 
Britain,  of  products  which  the  duty  has  hiiherto  prevented. 

3.  As  affecting  the  position  of  British  manufacturers 
in  regard  to  foreicn  competition. 

4.  As  to  the  branches  of  industry  which  the  duty  on 
alcohol  has  crippled  cr  destroyed. 

(D)    CorY    OF    CORRESPOJ-'DENCE. 

The  Secretary, 

Board  of  Inland  Kevenue, 
Somerset  House. 
.Sir,  24th  October,  1902. 

With  reference  to  section  8  of  the  Finance  Act  of 
2  Kdw.  VII.,  the  Spirit  Committee  of  the  Society  of  Chemical 
Industry  are  desirous  of  knowing  whether  the  use  of  duty- 
free alcohol  can  be  allowed  to  manufacturers  of  chemical 
and  pharmaceutical  products  on  suitable  premises,  under 
excise  supervision,  in  cases  where  the  finished  product  is 
not  dutiable. 

And  further,  whether,  on  similar  premises  and  under 
similar  supervision,  dutiable  goods  can  be  allowed  to  be 
manufactured  from  spirit  without  payment  of  duty,  the  duty 
being  paid  on  the  finished  jiroduct. 

The  first  conditions  of  manufacture  will  meet  the  cases  of 
a  very  large  number  of  products  which  individually  may  nut 
be  of  great  importance,  but  which  in  the  aggregate  amount 
to  a  branch  of  industry  of  considerable  niagnitude. 

The  second  condition  would  meet  the  injustice  of  the 
present  system,  as  in  many  cases  the  duty  charged  represents 
only  a  small  portion  of  the  alcohol  actually  used  in  the 
prepara'ioD  of  the  finished  product. 


It  is  impossible  to  give  figures  as  to  the  magnitude  of  the 
possible  development  of  such  industries,  as  the  present 
system  has  entirely  prevented  their  being  carried  on  pro- 
fitably in  this  country,  and  necessitated  their  being  conducted 
abroad. 

I  remain. 

Your  obedient  .Servant, 
(.'>igned)         Chas.  (i.  Cressweli, 

General  Secretary. 

(E)  Coi-Y. 

i;.  9849/1902.  Inland  Revenue, 

189.  Somerset  House, 

Sir,  8th  November,  1902. 

With  reference  to  your  letter  of  the  24th  uhimo,  I  am 
directed    by  the  Board  of  Inland  Kevenue  to  acquaint  you 
that   it  is  not  in  contemplation  to  apply  the  provisions  of 
section  w  of  the  Finance  Act,  1902,  except  in  special  cases, 
and  where  all  the  circumstances  are   such   as  to  render  the 
use  of   ordinary  methylated   spirit   practically  prohibitive, 
and   then  only  under  strict  regulations  as  regards  excise 
supervision.      In    no   case   can   exemption   from   duty   be 
allowed  in  respect  of — 
I        (1)   Spirit  used  in  the  preparation  of  any  article  intended 
for  human  consumption. 
(2)   In   the   manufacture   of    articles   not   intended   for 
human  consumption,  but  capable  of  being  so  used, 
I  as  perfume,  essences,  tinctures,  &c. 

As  regards  such  articles  as  chloroform  and  sulphuric 
ether,  I  am  directed  to  remind  you  that  heavy  duties  are 
imposed  on  the  importation  of  them,  ou  the  assumption 
that  they  and  the  corresponding  articles  in  this  country 
are  manufactured  with  pure  spirit,  and  that  these  impoit 
duties  could  not  be  maintained  if  pure  spii  it  were  allowed 
duty  free  for  the  manufacture  of  the  home-made  articles. 

These  are  the  general  lines  upon  which  the  Board  will 
administer  the  section  in  question,  so  far  as  it  relates  to 
articles  made  by  manufacturing  chemists. 

I  am.  Sir,  your  obedient  Servant, 

(Signed)         J.  I!.  Meer.s, 

Secretary. 

(F)  CusTO.MS  CoxsOLiDATiON  AcT,  1878  (not  repealed). 
Appendix,  39th  and  40th  Victoria,  Chap.  3.5. 

Goods  not  prohibited  to  be  imported  into  or  used  in  Great 
Britain  and  Ireland,  composed  of  any  article  liable  to  duty 
as  a  part  or  ingredient  thereof,  shr.ll  be  chargeable  with  the 
full  duty  payable  on  such  article,  or  if  composed  of  more 
than  one  article  liable  to  duty,  tlien  with  the  full  duty 
payable  on  the  article  charged  with  the  highest  rate  of 
duty. 

Upon  the  importation  into  Groat  Britain  and  Ireland  of 
any  articles  in  the  roanufactore  of  which  spirit  has  been 
used,  there  shall  be  charged,  in  respect  of  such  quantity  of 
spirit  as  shall  appear  to  the  satisfaction  of  the  Treasury  to 
be  used  in  the  manufacture  cf  such  articles,  a  duty  equiva- 
lent to  that  which  would  be  chargeable  on  the  like  quantity 
of  spirit  on  its  importation  into  the  United  Kingdom. 


Note    axso — Finance   Act,   1901.     Chap.  7,   Part  I.— 
Sec.  7. 

Where  any  manufactured  or  prepared  goods  contain,  as 
a  part  or  ingredient  thereof,  any  article  liable  to  any  duty 
customs,  duty  shall  be  charged  in  respect  of  such  quantity 
of  the  article  as  shall  appear  to  the  satisfaction  of  the 
Treasury  to  be  used  in  the  manufacture  or  prcpar-ition  of 
the  goods,  and,  in  the  ease  of  goods  so  containing  more  than 
one  such  article,  shall  bo  charged  in  a  similar  manner  on 
each  article  liable  to  duty  at  the  rates  of  duty  respectively 
applicable  thereto,  unless  the  Treasury  shall  be  of  opinion 
that  it  is  necessary  for  the  protection  of  the  revenue  that 
dntv  should  be  charged  in  accordance  with  the  Customs 
Tariff  Act,  1876. 

Any  rebate  which  can  be  allowed  by  law  on  any  article 
when  separately  charged  shall  be  allowed  in  charging  goods 
under  this  section  iu  respect  of  the  quantity  of  that  article 
used  in  the  manufacture  or  preparation  of  the  goods. 

(G)  It  is  found  on  enquiry  that,  in  the  Indian  and  other 
important  Colonial   markets,  the   chemicals  are  to  a   large 
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extent  drawn  from  German j,  whilst  the  drugs  and  crude 
products  arc  drawn  from  this  country  ;  the  German  manu- 
facturers and  dealers  not  failing  to  communicate  to  the 
consumers  that  in  many  instances  the  cliemicais  that  would 
be  sent  from  this  country  would  only  be  German  products 
imported  into  Great  Britain  and  resold. 

(H)  It  is  hoped  that  firms  engaged  in  any  specific  trade 
■will  furnish  detailed  particulars  of  th(!  substances  that  can 
be  advantageously  manufaetuied  with  raoditied  conditions 
for  the  use  of  alcohol  free  from  duty.  For  example, 
chemical  manufacturers  might  indicate  pyrogallie  acid,  dye 
manufacturers  mighi  specify  certain  aniline  dyes,  wholesale 
druggists  the  various  extracts,  alkaloids,  &c.,  prepared  with 
or  crystalliseil  from  alcohol,  Sic. 

I. — Are  you  in  favour  of  the  use  of  alcohol  free  from 
duty  for  manufacturing  purposes  ? 

2. — .\re  you  of  opinion  that  the  revenue  would  suffer  by 
such  provision,  taking  into  consideration  the  fact 
that  industries  non-existent  could  be  cstabli^hed 
and  industries  existent  conld  be  extended,  with 
corresponding  employment  of  increased  capital 
and  labour  and  advanced  income  ? 

3. — Would  the  trade  in  which  you  are  interested  be 
influenced  in  its  home  aspect  by  the  imposition  of 
a  duty  on  the  substances  upon  which  duty  can 
now  bo  imposed  at  the  will  of  the  Treasury  (.see 
Appendix  F),  but  which  has  not  hitherto  been 
done  ? 

4. — Would  your  trade  with  our  Colonies  and  other 
countries  be  materially  increased  by  the  use  of 
alcohol  free  from  duty  for  manufacturing 
purposes  ? 

5. — (a)  Is  there  any  chemical  product,  in  which  alcohol 
plays  any  part,  which  you  cannot  make  in  com- 
petition with  other  countries,  if  you  had  the  use  of 
duty-free  alcohol  ?  If  there  is  such  a  product, 
please  name  it. 
(6)  Are  there  any  processes,  in  which  alcohol 
plays  a  part,  which  you  cannot  carry  out,  or 
chemical  products  which  you  cannot  make  in 
competition  with  other  countries,  unless  you  have 
the  use  of  duty-free  alcohol  ?  If  so,  please  name 
them. 

6. — Will  you  compile  a  list  of  those  industries  that  could 
be  extended  by  the  use  of  duty-free  alcohol, 
giving,  according  to  your  experience  as  far  as 
possible,  the  specific  articles  the  manufacture  of 
which  would  be  influenced  ?     (See  Appendix  H.) 

XoTE. — Please  return  your  answers  tu  either  of  the  Secre- 
taries, London  Chamber  of  Commerce,  Hotolph  House, 
Easteheap ;  or  Society  of  Chemical  Indiislri/,  Palace 
Chambers,  Westminster,  S.W. 
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U.S.A.,  Consulting  Electrical  Chemist. 
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Chemist. 
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Mass.,  U.S.A.,  Chemist. 
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Sibley,  Samuel  E.,  3,  Rutland  Road,  Ilford,  Essex, Technical 
Chemist. 
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tural Chemistry. 
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Tatters,  Hugh  Lee,  17,  Waterloo  Roiid,  Runcorn,  Analytical 
Chemist. 
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Weiskopf,  Erich,  Dynamite  Factory,  Modderfontcin,  Trans- 
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EXAMINATION  OF  METHODS  EMPLOYED  IN 
ESTIMATING  THE  TOTAL  ACIDITY  OF  GASE.=! 
ESCAPING  FROM  THE  CHAMBER  PROCESS 
FOR  MANLFACTIRE  OF  SILPHURIC  ACID, 
WITH  SUGGESTIONS  ARISING  FROM  THE 
STUDY  OF  THE  INTERACTION  OF  NITROUS 
AND  SULPHUROUS  ACIDS,  OR  THEIR  SALTS, 
IN  AQUEOUS  SOLUTION. 

BY  K.  FORBES  CARPENTER,  F.I.C.,  AND  ERNEST  LISDEK,  B.SC. 

Historical. 

Prior  to  the  formation  of  this  Society,  the  subject  to  which 
the  first  portion  of  our  remarks  is  addressed  had  already 
engaged  the  attention  of  manufacturers.  In  1875,  the  pro- 
visions of  the  Alkali  Act  Amendment  Bill  of  1874  became 
operative,  in  which  it  was  prescribed  (sec.  5)  that  the  best 
practicable  means  for  preventing  the  escape  of  certain  gases 
scheduled  as  noxious  should  be  ol)ser\'ed  in  alkali  works. 
Sulphuric  acid,  sulphurous  acid  (except  that  arising  from 
the  combustion  of  coals),  and  nitric  acid,  or  other  noxious 
oxides  of  nitiogen,  being  so  scheduled,  escapes  from  the 
process  of  sulphuric  acid  manufacture  then  first  received 
legislative  supervision. 

lu  the  12th  and  13th  Reports  of  the  Chief  Inspector,  for 
1875-6  (published  in  1878),  p.  59.  a  short  account  is 
given,  with  drawing  of  (he  arrangement  first  introduced  by 
Mr.  James  Mactear,  at  St.  Rollox,  for  continuous  aspiration 
of  gases  by  means  of  a  Bunsen  pump,  ihe  residual  gases, 
after  absorption  of  their  acid  contents,  being  measured  by  a 
gas-meter.  This  drawing  shows  four  absorbing  tubes  in 
sequence. 

In  1878,  about  the  time  that  the  Noxious  Vapours  Com- 
mission (1876-8)  completed  its  laborious  investigations, 
the  British  Alkali  Makers'  Association  published  detailed 
methods  of  estimation  of  the  sulphur  and  nitrogen  acids 
escaping  from  the  process  that  were  the  result  of  experi- 
ments conducted  by  a  committee  of  the  Association.  The 
detailed  methods  prescribed  maj'  be  found  in  the  14th — 15th 
Report  of  the  Chief  Inspector  for  1877-8,  pp.  121 — 123,  and 
were  little  departed  from  by  Prof.  Lunge  and  Dr.  Hurter  in 
the  preparation  of  the  Al'Kali  Makers'  Pocket  Book  in  1884, 
pp.  8C — 7.  Certain  precautions  in  the  use  of  aspirators  and 
JIactear  meters  are  indicated  by  the  Alkali  Makers'  Com- 
mittee, and,  perhaps,  having  regard  to  the  fonn  in  which 
the  recommendations  of  the  Noxious  Vapours  Commission 
are  cast,  it  is  prescribed  that  the  results  are  to  be  stated  a« 
follows  : — 

1st.  Grains  of  sodium  carbonate  neutralised  per  cubic  foot 
of  gases,  indicating  total  acidity. 

2nd.  Acid  to  be  stated  as  grains  of  sulphur  per  cubic  foot 
and  grains  of  nitrogen  per  cubic  foot. 

Four  absorbing  bottles  were  prescribed,  each  containing 
not  less  than  100  c.c.  of  absorbing  liquid,  with  a  depth  of  at 
least  3  ins.  iu  each  bottle ;  the  apertures  of  inlet  tubes  not 
to  exceed  J^th  of  an  inch  (0  •  5  mm.)  in  diameter,  and  the 
first  three  bottles  to  contain  100  c.c.  of  normal  caustic  soda 
free  from  nitrCSgen  acids,  and  the  fourth  100  c.c.  of  distilled 
water.  Rate  of  aspiration  and  quantity  of  gases  as  nearly 
24  cb.  ft.  in  24  hours  as  possible,  i.e.,  1  cb.  ft.  per  hour. 

The  first  year's  Journal  of  the  Society  (1882)  con- 
tains (pp.  209 — 213)  a  paper  entitled  "Notes  on  the 
Testing  of  Noxious  A'apours,"  read  by  Mr.  Jesse  Lovett 
before  this  Section.  In  this,  the  first  description  was 
given  of  the  use  of  hydrogen  peroxide  as  an  absorbent  for 
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the  acul  gases  of  sulphur  and  nitrogen  in  vitriol  chamber 
escapes  ;  here  two  absorbing  bottles  only  are  shown.  In 
1886,  the  first  named  of  the  authors  of  the  present  paper 
presented  some  notes  (this  Journal,  1886,  287)  to  the 
Manchester  Section  of  the  Society,  dealing  with  the  slowness 
of  oxidation  of  nitrous  acid  lo  nitric  acid  by  hvdrotren 
peroxide  when  reacting  in  alkaline  solution  as  compared 
with  aeid  solution,  the  results  leading  him  to  indicate 
preference  for  hydrogen  peroxide  aiono,  and  without 
addition  of  caustic  soda,  as  the  absorbent  to  be  used.  In 
1887  (this  Journal,  347),  Mr.  \V.  Vounger  presented  a 
note  to  the  same  Section  of  the  Society  on  a  rapid  method 
of  estimating  the  total  acidity  of  exit  gases  from  the 
chamber  process,  adapted  to  the  use  of  workmen.  This 
closes  the  references  to  work  done  on  this  subject  in  this 
country,  so  far  as  we  are  aware,  in  the  Journal  of  the 
Society,  apart  from  Dr.  Eschellmann's  1884  paper,  to  be 
hereafter  referred  to,  and  Prof.  Lunge's  valuable  researches, 
the  results  of  which  from  time  to  time  he  h.as  so  frequently 
contributed  direct  to  the  Society.  His  last  reference  in 
any  way  to  our  present  subject  is  in  a  paper  presented  to 
the  Xcwcastle  Section,  in  I8<)0  (this  Journal,  1890,  1015— 
1016).  Herein  Prof.  Lunge  is  chieBy  concerned  with  the 
difficulties  presented  in  correct  estimation  of  nitric  oxide, 
"  since  many  experiences  point  to  the  fact  that  far  nreater 
losses  arise  from  this  source  than  has  been  hitherto 
assumed"  (p.  lOl.'j) ;  and  again  (p.  1016),  "Hydrogen 
,  peroxide  has  been  several  times  proposed  for  absorbing 
nitric  oxide,  and  we  thoroughl}-  examined  it  in  that  respecf, 
but  it  does  not  seem  worth  while  to  gi\-e  any  details  of  our 
■experiments,  for  the  result  was  most  decisive  :  hydrogen 
peroxide,  both  in  acid  and  in  alkaline  solution,  is  a  bad 
absorbent  for  nitric  oxide,  and  altogether  to  be  rejected 
for  the  estimation  of  that  substance."  Drawings  of  various 
absorbing  apparatus  are  given  by  Prof.  Luuf!e,on  p.  1016. 

Absorption  by  caustic  soda  is  prescribed  in  the  legislation 
of  the  German  Imperial  Government,  iu  1898,  in  which 
measure,  statutory  limits  were  laid  down  for  the  escapes  of 
sulphur  and  nitrogen  acids  in  terms  of  sulphuric  anhydride. 
This  legislation  was  preceded  by  conferences  with  the 
German  Society  of  Chemical  Industry,  who,  .at  that  time, 
must  have  been  acquainted  with  Kas'chig's  researches  (see 
later,  p.  1493),  as  his  controversy  with  Prof.  Lunge,  1887 — 
1889  (see  later,  p.  1493),  was  well  known  toindustrial 
■chemists.  The  possibility  of  reactions  other  than  formation 
of  simple  sulphites  and  nitrites  appears  to  have  escaped 
notice. 

It  may  be  said  that  the  absorbing  apparatus  in  general 
use  is  either  the  flexible  bellows  aspirator  of  Mr.  Fletcher, 
this  being  very  -widely  used,  and  by  the  ins]iecting  staff 
almost  exclusively,  or  water  aspirators  constructed  of  lead 
and  of  capacities  from  1  to  20  cb.  ft.,  with  a  train  of  absorb- 
ing vessels,  two,  three,  or  four  bottles  being  employed,  the 
larger  number  for  the  larger  aspirators,  and  the  rate  of 
aspiration  being  from  1  to  3  cb.  ft.  per  hour.  Dreehsel's 
bottles  and  Emmerling  tubes  are  very  useful  forms  of 
absorbing  apparatus,  the  latter  especially  giving  a  large 
amount  of  wetted  surface  exposed  to  the  current  of  g.ases. 
Todd's  tubes  also  are  frequentlj-  employed,  and  with  excellent 
results  ;  they  admit  of  aspiration  being  rapid,  and  absorption 
at  the  same  time  being  complete.  It  is  to  be  wished  that 
greater  attention  in  many  cases  should  be  paid  to  restricting 
the  diameter  of  the  tube  as  laid  down,  iu  1878,  Ijy  the  Alkali 
Makers'  Committee.  The  importance  of  this  point  is  too 
frequently  overlooked.  In  some,  but  not  many,  cases 
Mr.  Mactear's  Bunsen  pump  and  gas-meters  are  still  used. 

The  absorbents  iu  general  use  are  caustic  sodii,  carbonate 
of  soda,  and  hydrogen  peroxide,  the  latter  being  usually 
employed  b3'  itself;  occasionally,  however,  in  conjunction 
with  alkali.  The  convenience  of  methyl  orange  being  inde- 
pendent of  the  presence  of  carbonic  acid  has  led  to  its  very 
general  use  as  indicator.  Of  course,  with  this  indicator,  if 
alkali  be  the  absorbent,  hydrogen  peroxide  should  be  added 
before  titration,  the  acid  sulphite  of  the  alkali  being  neutral 
to  methyl  orange.  Pbenolphthalein,  favoured  by  Prof. 
Lunge,  is  as  delicate  as  could  be  wished,  but  is  open  to  the 
disadvantage  that  the  solution  must  be  raised  to  boiling 
point  for  exact  titration,  owing  to  the  frequent  presence  of 
carbonic  acid  in  the  residual  gases  from  some  exits.  In  the 
■opinion  of  some  competent  experimenters  this  proceeding 


endangers  loss  of  acid.  We  have  not  ourselves,  however, 
found  cause,  on  our  own  procedure,  to  endorse  this  objection. 
Restricting  oursehes  for  the  present  to  the  administrative 
demands  of  the  Alkali  Act  of  1881,  the  inspecting  staff 
have  to  ascertain  the  total  acidity  in  terms  of  sulphuric 
anhydride  of  the  '■  acid  gases  of  sulphur  and  nitrogen." 
The  m.anufacturer  may  well,  in  addition,  desire  to  know  of 
what  compounds  this  loss  is  made  up,  and  his  tests  may 
therefore  extend  to  the  separate  estimatiou  of  nitrogen 
compounds,  including  the  difficult  estimation  of  loss  of 
such  as  nitric  oxide. 

Anomalies  iu  Estimation  of  Total  Acidity  of  Sulphuric 
Acid  Exit  Gases  hy  Flexible  Belloics  Aspirator. 

In  March  of  this  year,  one  of  the  staff  of  inspectors 
submitted  results  of  a  series  of  comp.arative  tests  of 
"  bellows  "  tests  of  vitriol  exit  gases,  using  as  absorbent 
hydrogen  peroxide,  (a)  in  neutral  solution,  (6)  in  alkaline 
solution,  titrating  in  both  cases  with  methyl  orange  as 
indicator : — 


■!ivcraKe2"l2 


/ 
•7J 


Four     tests   in     neutrals 

peroxide     with     result ' 

over  l'."j    gr.nins  of  SO3  C 

per  cb.  ft ) 

Four  correspouding  tests  > 

in  alUaline  peroiiile i  "^o^S^ 

Si.x      tests     in     neutral  i 

peroxide    with     result' „».«a 

undcrl-D  grains  of  so,  r^^'^S^  "  9» 

per  cb.  ft J 

Six   corresponding    tests  1  „„„„„„„  ,._,  ' 

ill  alkaline  perolide  . . .  j  "^"""^^  ^  ^^  - 


dilTereuce  =  0'61 


diHi^rciieo  =  0'(;i 


The  tests  were  taken  in  as  rapid  sequence  as  circum- 
stances allowed,  and  the  differences  were  invariably  in  the 
direction  as  shown  by  the  average  results  above.  The 
inspector  th)ew  out  the  suggestion  that,  in  the  interval 
between  ilarch  and  the  date  of  onr  annual  staff  meeting, 
observations  might  be  made  in  other  districts,  and  the 
subject  be  considered  in  October  on  a  broader  basis. 

The  questions  opened  up  are  numerous  and  varied,  and 
required  investigation  on  many  sides. 

So  far  as  nitrogen  oxides  are  concerned,  the  following 
points  at  once  suggested  themselves  : — • 

(1)  Is  the  absorption  oi  the  "  acid  oxides  of  nitrogen" 
incomplete  when  alkali  is  absent  from  the  absorbent  ?  * 

(2)  Is  the  higher  total  acidity  with  alkaline  hydrogen 
peroxide  as  absorbent  due  to  oxidation  of  oxides  of  nitrogen 
which  are  not  "acid  o.rides,"  viz.,  nitrous  and  nitric  oxides 
(nitrogen  peroxide  may  by  some  be  included  in  the  category), 
thus  showing  a  result  higher  than  should  be  stated  as  the 
aciiual  one  complying  with  the  limitations  laid  down  in  the 
statute  ? 

These  questions,  it  appeared  to  us,  could  beat  receive 
answer  it  preliminary  investigations  were  made  iu  the 
laboratory.  With  the  knowledge  gained  thereby,  the  con- 
ditions necessary  to  regulate  exact  comparative  tests  in 
works  could  best  be  ascertained. 

As  the  questions  raised  in  query  2  were  much  fewer 
and  more  easily  disposed  of  than  those  under  query  1, 
consideration  of  these  is  taken  first. 

Action  of  Hydrogen  Peroxide  in  Alhaliiic  and  Neutral 
Solutio?i  on  Oxides  of  Nitrogen. 

1,  Nitrous  Oxide. — Nitrous  oxide  is  produced  in  the 
chamber  reactions  under  conditions  of  presence  of  excess  of 
water  vapour,  the  reaction — 


2HX0„  +  2S0., 


H,0  =  N, 


aHjSOj 


(.Weber,  vide  Lunge,  Vol.  I.  (Edit.  I),  p.  454)  only  occurring 
in  very  dilute  solutions.  These  couditions  only,  therefore, 
occur  locally  with  normal  chamber  working  in  the  vicinity 
of  steam  inlets.  Dr.  Eschellmann,  at  one  time  chemist  at 
Muspratt's  Widnes  Works,  recognising,  with  Lunge  and 
other  chemists  who  had  investigated  and  sought  to  trace 
and  estimate  losses  of  nitre  in  the  chamber  process,  that 

•  Note.—'Vh&  inspector  was  led  to  try  use  of  alkaline  hydrogen 
peroxide  from  the  nitrous  smell  of  the  gases  distrharged  from  the 
ijeUowsagpinitorafter  agitrition  with  absorljent  (a)  above.  Starting 
with  solution  of  sodium  pero.xidc  and  finding  its  oxidising  value 
i-apidly  deteriorate  on  keeiiing.  the  experimenter  latterly  used 
hydrogen  peroiide  and  caustic  soda  mixed  at  the  time  of  test. 
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nitrous  oxide  eluded  direct  estimation  by  fjas  anah-sis,  ns  its 
volume  per  cent,  of  exit  gases  was  so  siDall.  made  attempts 
indirectly  to  ascertain  the  proportion  of  nitre  bo  reduced. 
His  experiments  are  detailed  in  this  Journal,  1884,  p.  134 
et  scq.     He  gives  as  equation — 

^S(>3  +  NA  +  SHoO  =  2StX(;0H)j  +  >\,0 

for  tlie  reaction  in  the  chamber  space,  the  experiments 
being  made  by  alteriiii;  strength  of  first  chamber,  134"  Tw., 
I.e.,  anhydride  (SO,!  with  three  equivalents  of  water,  to 
I14°Tw..  or  aniiydride  with  four  equivalents,  and  noting 
the  e.Ktra  consumption  of  nitre,  all  other  conditions 
unchanged,  as  far  as  known.  This  was  the  increase  for 
.me  equiialent,  and  was  multiplied  by  three  for  the  three- 
equivalent  hydrate  of  134°  Tw.— a  method  open  to  criticism, 
but  the  only  one  available. 

He  arrived  at  the  conclusion  that  31  per  cent,  of  the 
nitre  loss  in  well-conducted  chamber  working  might  be  due 
to  this  cause. 

Dr.  Hamburger,  then  chemist  at  Sir  David  Gamble's 
Works,  St.  Helens,  from  their  own  working  concurred  in 
the  view  that  the  chemical  wa9  far  greater  than  the 
mechanical  loss,  which  latter  he  estimated,  as  results  of  close 
experiment,  as  22  per  cent.,  excluding  nitric  oxide.  .\t  a 
later  date  be  expressed  the  opinion  (this  Journal,  1889, 
p.  1C7)  that  Esehellmann  had  stated  the  loss  as  nitrous  oxide 
at  far  too  high  a  figure. 

From  the  known  stability  and  properties  of  nitrous  oxide, 
it  appeared  a  priori  improbable  that  oxidation  by  hydrogen 
peroxide  would  take  jilace  in  the  bellows  ab.sorption  ;  still, 
viewed  by  some  chemists  from  another  standpoint,  N.,0  has 
relationship  to  one  acid  body — hyponitrous  acid  (\\'att's 
Diet.,  Vol.  lU.,  p.  .lUO) — as  well  an  to  an  allialine — diby- 
droxylamine,  (HO).jNH,  this  latter  having  the  same  empirical 
formula  as  the  hydrate  of  hyponitrous  acid.  More- 
over, on  titration  with  permanganate,  an  acid  solution  of 
hydroxylaraiue  should  oxidise  to  nitrous  oxide,  but  some 
hyponitrous  acid  is  formed,  which  partly  splits  up  into 
nitrous  oxide  and  water,  and  is  partly  oxidised  further  to 
nitric  and  nitrons  acids  (see  F.  Raschig,  this  Journal, 
1887,  p.  HaO). 

In  the  laboratory  experiments,  pure  nitrous  oxide  was 
prepared  by  heating  ammonium  nitrate;  the  evolved  gases 
led  through  caustic  soda  to  absorb  acid  oxides  and  chlorine, 
then  through  ferrous  sulphate  to  absorb  ammonia  and 
iiitrie  oxide.  The  purifie<l  gas  was  then  examined  by 
«lowly  bubbling  through  absorbents  in  Mitscherlich  bulbs. 

(a)   Neutral  Hydrogen  Pcro-ride. 

Temp.,  lo°  C. ;  time,  20  mins.  ; 
absorbent  tinged  with  methyl 
oranje. 

Result :  Methyl  orange  in  solution  unaffected. 
(6)  Alkaline  Hydrogen  Pero.vide. 
9-8  c.c.  of  N72  NaHO] 

a  c.c.  of  H„().,  ^Temp.,  lj°  C. ;  time,  10  mins. 

25  c.c.  of  H./j  J 

Acid  'SJ2  to  titrate  =  'J 
9'8  c.c.of  N72  NaHO] 

.5  c.c.  of  H2O.2  i-Haised  to  40"  C;  time,  10  mins. 

25  cc.  of  H;0  J 

Acid  N  2  to  titrate  =  9-75.     Methvl  orange. 


5  c.c.  of  U„0., 
2.=>  c.c.  of  H.,U 


Methyl  orange. 


Conclusion. 

Hydrogen  pero.vide  in  neutral  or  alkaline  solution  lias  no 
appreciable  action  on  nitrous  oxide. 

The  much  stronger  oxidising  absorbent  of  Dr.  Esehell- 
mann— permanganate  of  potash  acidified  with  sulphuric 
acid — appears  by  his  paper  to  have  no  oxidising  aetiou  on 
nitrous  oxide. 

2.  Nitric  Oxide  may  appear  in  small  proportion  in 
normal  chamber  exits  (Lunge),  and,  by  Dr.  Kschellmaun's 
paper,  7  per  cent,  of  the  nitre  loss  only  was  attributable  to 
nitric  oxide.  It  required  four  bottles  of  permanganate, 
with  large  excess  of  sulphuric  acid,  to  oxidise  and  catch 
all  the  nitric  oxide  in  such  attenuated  condition  (7  per 
cent,  of  O)  ;  hut  with  excess  of  .SOj  coming  to  the  Gay- 
Luseae  tower,  a  large  reduction  of  nitrososulphuric  acid  may 


occur,   with    the    well-known    phenomenon    occurring   of 
"  purple  acid,"  the  evolved  gas  being  nitric  oxide. 

In  the  laboratory  experiments,  nitric  oxide  gas  containing 
some  nitrons  oxide  was  prepared  from  copper  mrnings  and 
nitric  acid  (sp.  gr.  1-2),  and  passed  (1)  through  water,  (2) 
through  cansti;  soda,  thence  into  litre  flask  filled  with  weak 
soda  solution  in  pneumatic  trough,  from  which  samples 
were  withdrawn  t"  a  Bunte  burette  for  examining  action 
of  absorbents,  all  air  being  carefully  excluded  ;  all  experi- 
ments at  air  temperature,  l.j  C. 
Volume  of  gas,  about  110  c.c.  :  — 

(a)  Water.  10  c.c;  shake.      No   contraction.     Meta 
jihcnylencdiamine   gives    faint    brown   colour    wjtli 
solution. 
(/))  Acid  hydrogen  peroxide,  18  cc;  shake.     Volume 
reduced  to  9  c.c.    Time,  0^  minutes.     Metapbenyleue 
lest  gives  no  brown  coloration,  indicating  absence  of 
nitrous  acid  in  solution. 
N;2  soda  for  acid  produced  =  7-5  c.c.     Methyl  orange, 

end- point  good. 
((■)  Caustic   soda    (i)   10  c.c.  of  N/2   NaHO;   shake 

( 'ontraction,  nil. 
(ih  Alkaline     hydrosren     peroxide,     (i)    10     c.c.     of 
N;2  NaHO,  18"c.c.ofH,0.j:  shake.     Volume  reduced 
to  9  cc.    Time,  .J  minutes.    ( ii)  30  c.c  of  N/2  NaHO, 
18  c.c.  of  H.,0., ;  shake.     Volume  reduced   to   9  cc 
Time,    13  minutes.      By    raetaphenylene  test  strong 
brown  coloration  indicates  large  amount  of  nitrite. 
Cf.  also  Prof.  Lunge's  remarks,  this  Journal,  1890,  1015, 
1016,  already  quoted. 

Conclusions. 

(1)  Nitric  oxide  is  slowly  oxidised  to  nitrous  acid  bi) 
hytlrogen  pcro.ride  in  alkaline  solution.  A  targe  e.reess 
of  alkuli  rrfards  the  rate  of  oxidation. 

(2)  Nitric  oxide  is  slowly  oxidised  to  nitric  acid  b'j 
hydrogen  peroxide  in  acid  solution. 

These  experiments  were  made  in  the  absence  of  any 
acid  gas  of  sulphur,  the  presence  of  which,  it  will  be  seen 
later,  introduces  much  possible  complexity  into  the  re.a<'tions 
under  certain  conditions. 

It  maj'  be  as  well  to  state  here  the  reactions  affecting 
oxidation  of  nitrogen  trioxide  in  solution  when  uncompli- 
cated by  presence  of  sulphur  acids. 

Taking  sodium  nitrite  solution,  acidified  with  sulphuric 
acid,  and  in  presence  of  peroxide,  the  following  reaction 
(oxidation  to  nitric  acid),  H;0;  +  HNO.  =  HNO3  +  Hj(i, 
proceeds  with  fair  rapidity,  as  estimated  by  the  meta- 
phenylenediamine  coloration  test,  and  the  non-appearance 
of  any  colour  in  such  solution  allowed  to  stand  from  periods 
of  30  to  40  minutes  at  air  temperature,  e.g. : — 

Solution  made  up  to  contain  2  cc  of  half  normal  sodium 
nitrite,  2-5  c  c  of  peroxide  (10  vols.),  and  2  c.c.  of  half- 
normal  sulphuric  acid,  in  about  200  c.c  of  water. 

(«)  2.5  c.c.  of  this  solution  in  Nessler  glass  on  plate  : — 
10  minutes  ,"ifter  mixing..  Faint  brown. 
25  ,,  „  ,.  Faint  brown,  inclined  to 

3'ellow. 
40  „  „  ..  Light  yellow,  as iu blank, 

!5  cc  of  similar  solution,  acid  omitted  :  — 
10  minutes  after  mixing..  Deep  brown. 
40 

24  hours  after  mixing    ..  „ 

confirming  results  of  previous  investigation   made  by  the 
first-named  author  (this  Journal,  1886,  287). 

But  a  reducing  action  concurrently  occurs  ;  e.g.,  if  to  a 
dilute  solution  of  nitrous  acid  (2  c.c.  of  N/2  NaNOu,  2  c.c 
HoSt  )j,  150  cc.  water),  which  is  perfectly  odourless,  peroxide 
be  then  added,  an  immediate  and  distinct  nitrous  smell 
;ippears,  indicating  that  oxidation  and  deoxidatlon  occur 
concurrentlv,  and  that  some  reaction  yielding  nitric  oxide, 
e.g.,  B.p.,  ■+,4HN0;  =  2HNO3  +  2N0  +  2H;0,*  must  be 
reckoned  with. 


(./') 


•  Tliis  reaction  is  more  powerful  than  that  arising  from  the 
instability  p^r  sc  of  nitrous  acid  in  acid  aqueous  solution— 

3HN0.  =  HXO,  +  2N0  +  HA 
a  reaction  recognised  by  Watts  (Vol.  III.,  p.  564)  and  bv  Lung.? 
(Vol.  1.  (Kdit.L'),p.  151),  who  also  states  (p.  157)  that  Ka<)3  cJirmot 
be  absorbed  by  iSaHO  without  loss,  some  nitriu  oxidn  reaultmc 
and  some  nitric  acid. 
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Such  ,1  reaction  would  account  for  th3  pronounced  smell 
of  uitrogeu  oxides  notict-d  on  expelliuf;  the  air  from  bellows 
after  agitation  of  the  acid  gases  with  peroxide,  and  for  the 
some  nitrous  smell  at  the  furthest  absorliing  bottle,  showin" 
presence  of  extremely  small  quantilies  of  "acid  on'tiiration" 
so  small  indeed  as  to  need  great  precaution  to  detect  when 
a  water  aspirator  and  train  of  absorbing  bottles  or  tubes 
are  used.  The  observation  of  the  inspector  above  mentioned 
was  confirmed  in  the  laboratory  tests,  that  the  smell  was 
not  noticeable  if  alkali  were  present.  The  point  to  note  is 
that  experiment  does  not  indicate  this  as  a  main  or  principal 
reaction,  but  only  as  a  very  partial  one. 

3.  Xilrogen  Pi-rcxide.—'So  experiments  were  made  with 
this  body.  L'nder  the  conditions  of  the  test  with  both 
neutral  and  alkaline  peroxide  it  is  recognised  by  all 
authorities  that  the  solution  in  water  behaves  as  a  mixture 
of  nitrous  and  nitric  .loid,  and  that,  with  aqueous  solution  of 
an  alkali,  nitrite  and  nitrate  of  the  alkali  are  produced 
(Watts'  Diet.,  Vol.  III.,  pp.  56.5,  566). 

Ahsovptiun  of  Acid  Oxides  of  Xiirogen  hy  Alkaline  and 
ycutral  Absorbents. 

Having  therefore  obtained  data  for  answering  the 
questions  raised  as  to  acidity  arising  from  oxidation  of  non- 
acid  oxides  of  nitrogen,  we  are  free  to  consider  more  particu- 
larly the  general  questions  arising  under  the  first  query  put 
.  as  to  the  completeness  or  incompleteness  of  absorption  of  the 
acid  oxides  (a)  by  neutral  (or,  we  may  say,  by  acid,  for  the 
solution  immediately  bscomps  acid),  or  (i)  by  alkaline 
peroxide.  Here  the  laboratory  investigation  necessarily 
incloded  a  large  range  of  experiments,  where  sulphurous 
and  nitrous  acids  were  present  in  acid  and  alkaline 
solutions. 

In  addition  to  considering  what  variety  of  conditions  were 
possible  in  the  usual  tests  taken  by  bellows,  the  conditions 
possibly  existing  when  using  a  train  of  absorbing  bottles 
had  also  to  be  taken  into  account,  where,  in  a  24-hours  test, 
excess  of  sulphurous  acid  might  well  be  present  in  the  first 
absorber  of  tbe  series.  It  is  clear,  when  peroxide  is  the 
absorbent,  that  only  in  abnormal  bellows  tests  will  sulphurous 
and  nitrous  acids  have  an  opportunity  for  interaction,  enough 
peroxide  being  usually  present  to  oxidise  up  all  sulphurous 
acid  instantaneously  to  sulphuric  acid.  But  in  most  tests 
nitrous  acid  has  to  be  considered  as  present. 

In  consulting  technical  literature  for  help  in  solving  some 
of  the  anomalous   results  that  soon  presented  themselves, 
attention  was  at  an  early  stage  directed  to  investigations  of 
F.  Kaschig  (this  Journal,  1887,  819,  820,  where  a  sketch  of 
some   of  these   is   given  ;   the   original   paper   in   Liebig's 
Annalen   exceeds   90   pages).     Unfortunately  for   himself, 
Raschig,  in  the  last  20  pages  of  his  paper,  was  led  to  base  a 
new    tneory     of    the    chamber    process    on    experiments 
conducted  on  the  interaction  of  sulphites  and  nitrites  in  solu- 
tions often  concentrated  and  sometimes  at  low  temperatures 
— conditions  that   could  not  obtain  in    chamber  reaciious. 
•Dr.  Hamburger  (this  Journal,  1889,  164e(  .vei?.)  hasgiven  an 
extremely  fair  and   lucid  account  of  the  controversy,  into 
which  Dr.  Lunge  plunged  with  his  accustomed  ardour,  with 
the  result  that  Jiaschig's  theory  of  the  chamber  process  had 
I  to  be  abandoned  as  in  any  sense  an  adequate  working  hypo- 
rthesis.     .Some,  however,  of  his  real  work  on  solutions  has 
[■withstood  attack,  and  at  that  date  much  of  it  was  of  service 
tin   throwing  light  on   the  reactions  that  occur  when  acid 
Isulphites  and  nitrites  interact  in  soluticm — a  situation  that, 
las  has  been  shown  above,  may  arise  in  our  work  of  esti- 
'mating  total  acidity  of  the  gases  escaping  from  the  chamber- 
process  exits. 

."somewhat  later  on  in  our  work  we  reviewed  our  results 
and  made  additional  experiments  in  the  light  of  the  work  of 
Drs.  Divers  and  Haga,  communicated  to  the  Chemical  Society 
(Trans.Chem.Soo.  1887, 1889, 1894, 1895,  189Sand  1900),in 
which,  in  addition  to  much  original  work,  the  work  of  Fremy, 
Claus,  and  Easchig  was  reviewed,  and  it  was  shown  that  not 
only  were  conditions  sometimes  incorrectly  stated  by  these 
earlier  experimenters,  but  it  would  appear  that,  not  infre-   1 
queutlj-,  mcorrect  conclusions  were  drawn  from  work  in  which   I 
conditions  were  correctly  stated  and  agreed  with  fact.     The   I 
results  of  Drs.  Divers  and  Haga's  work  affecting  the  matter  I 


immediately  before  us  may  be  thus  summarised  from  Trans. 
Chem.  Soc,  1900,  vol.  77  ;  — 

1.  In  tlie  interaction  between  sulphurous  acid  (or  sulphites) 
on  nitrites,  it  is  nitrous  aeid  that  is  in  all  cases  sulphonated. 

2.  .Sulphurous  acid  and  nitrous  acid,  or  the  oxides  and 
water  equivalent  to  them,  interact  in  sueh  a  way  that  the 
base  of  the  sulphite  that  may  be  used  in  place  of  sulphurous 
aeid  is  needed  only  to  preserve  from  hydrolysis  the  products 
of  the  interaction  (p.  678  and  pp.  688,  689). 

3.  The  interaction  of  nitrous  acid  with  a  pyrosulphite 
results  in  the  formation  of  a  two-thirds  normal  hydroximido- 
sulphate,  the  other  sulphazotised  salts  being  secondary 
products  derived  from  it  (p.  674).  The  reaction  between 
sulphurous  and  nitrous  acids  can  be  miide  to  yield  sul- 
phazotised acids,  even  in  absence  of  any  base  (p.  688). 

4.  Solution  of  sulphur  dioxide  added  to  that  of  potassium 
or  sodium  nitrite  produces  a  sulphate  and  either  nitric  or 
nitrous  oxide,  according  as  one  or  other  of  the  interacting 
substances  is  in  excess  (p.  687).  (^Cf.  Reactions  (a),  (6), 
(_d  iii.),  (c  iii.),  below.) 

So  far  as  our  own  results  go,  to  be  detailed  later,  we 
should  say  that,  under  the  conditions  of  our  experiments, 
we  found  in  the  dilute  solutions,  on  which  alone  we  oper.ated, 
that  nitric  oxide,  except  in  very  small  proportion,  is  not 
the  product  even  when  nitrous  acid  is  in  excess.  Indeed 
(p.  687),  Drs.  Divers  and  Haga  proceed  to  show  bow  the 
extent  of  the  action  can  be  limited  so  as  to  obtain  "  either 
hydroximidosulphate  and  nitrous  acid  or  the  undoubted 
products  of  their  transformation." 

At  the  outset,  as  regards  titration  oE  alkaline  solutions 
containing  nitrite,  we  were  confronted  with  the  frequent 
impossibility  of  obtaining  any  satisfactory  end-point  at  all 
when  using  methyl  orange  as  the  indicator,  the  azo-deriva- 
tive  of  golden-3'ellow  colour  only  too  frequently  rendering 
nugatory  efforts  to  obtain  exact  titration.  Referring  to 
experiments  (</),  p.  1492,  (/),  p.  1492,  the  persistence  of 
nitrite  in  neutral  or  alkaline  solutions  containing  excess  of 
peroxide  is  most  marked.  This  led  to  the  abandonment  of 
methyl  orange  as  indicator,  and  to  its  substitution  by 
phenolphthalein  in  the  later  and  more  exact  experiments. 

The  following  reactions  may  be  conceived  possible  in 
dilute  solutions  : — 


1.  Free  Acids  — 
(a)  2HN'0j  -I- 


iSOj  +  HjO  =  NjO  +  2H;S0, 


(Weber,  vide  "  Lunge,  Sulphuric  Acid  and  .Vlkali,"  Vol.  I. 
(1st  Edit.),  p.  454).     Weber  writes  it — 

N"203  +  2S0.  +  2HjO  =  NjO  +  2HjS0„ 

which,  for  the  sake  of  uniformity,  we  may  write— 

2(HO)NO  +  2HSO3H  =  NjO  +  2H2S04  +  H2O. 

This  reaction  gives  twice  the  quantity  of  sulphuric  acid 
per  unit  of  nitrous  acid  taken  as  in  (6),  below.  Weber 
caught  the  gas  and  found  it  to  be  nitrous  oxide  ;  but,  says 
Lunge,  if,  instead  of  water,  dilute  sulphuric  acid  be  added, 
what  is  formed  is  almost  entirely  nitric  oxide  (6)  — 

(i)  2HN0.,  +  SO.  =  2N0  +  HjSOi, 

or,  for  the  sake  of  uniformity,  as  above — ■ 

2(H0)N0  +  HSO3H  =  2N0  +  H2SO4  +  H2O. 

In  Prof.  Lunge's  experiments  on  the  influence  of  steam 
on  nitrous  gases  (Diugler's  Pclyt.  J.,  Vol.  243),  sulphurous 
acid,  nitric  oxide,  and  air  were  mixed  above  sulphuric  acid 
of  1-455  sp.  gr.  (55 '6  per  cent,  of  HjSt),) ;  no  reduction  to 
nitrous  oxide  took  place,  as  had  been  previously  the  case 
when  sulphurous  acid,  nitric  oxide,  water,  and  air  had  • 
been  mixed  above  mercury. 

Raschig  writes  this  : — 

d  (i.)  (H0)3N  +  asOsH  =  (HO).,.NS03lI*  +  HjO. 

*  The  compound  (HOljNSOsH  is  iissumed  to  be  monobasic.  The 
acid,  however,  has  never  been  isolated,  and  Divers  and  Kn^  give 
reasons  (Trans..  I9U0,  77,  p.  4'i2)  for  disereditiuK  its  existence, 
even  ia  combination.  The  basicity  of  the  compounds  N(S0jli)3. 
HON{S03H)3  is  taken  froai  the  researches  ot  the  same  authors,  tlio 
former  bein^  known  only  .n  its  compounds. 
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d  (ii.)  (H0)3S  +  (HOjNSOjH 

=  2  NO  +H,S04  +  2U3O, 
summod  up  into — 

d  (iii.)  2(HO)3N  +  flSOsH  =  2NO  +  H.,S04  +  SH.O 

This  is  (ft),  above,  but,  unlike  (4),  the  final  result  is 
reached  in  two  stages,  d  (i.)  aud  d  (ii.). 

Kaschif;  states  that  evolution  of  nitric  oxide,  on  brinfjing 
sulphurous  acid  into  solution  of  a  nitrite  or  of  free  nitrous 
acid,  is  not  due  to  a  reduction  of  the  latter,  but  is  the 
product  of  two  reactions,  d  (i.)  and  d  (ii.),  as  above.  Divers 
and  Haga,  on  the  other  hand,  have  shown  that  there  is 
nothing  known  experimentally  in  support  of  the  existence 
of  dihydroxylaminesulphonate  or  any  of  its  derivatives. 

If  not  reacting  with  nitrous  acid,  hut  remaining  in 
solution,  the  body  would  split  up  as  follows ; — 

d  (iv.)  2(IIO)jNS03H  =  N.,0  +  2HjS04  +  H5O, 

yielding  the  products  of  (a),  above. 

If,  however,  exposed  to  the  action  of  sulphurous  acid, 
hydroxylaminedisulphonio  acid  (see  e  (i.),  below)  would 
result. 

It  was  also  thought  worth  while  to  include  as  a  possibility 
a  suggestion  arising  from  Itaschig's  work,  as  here,  and 
here  only,  three  molecules  of  sulphurous  acid  would  he 
required  for  one  of  nitrous  acid. 

(c)  HNO„  +  SSOe  +  3HoO  =  ^(SOaH);*  +  2U.,0, 

or,  for  uniformity — 

(HO)NO  +  3HSO3H  =  N(S03H)3  +  2H„0 

Nitrilosulphonie  acid. 

although  later  researches  show  that  this  body  is  not,  even 
combined  with  a  base,  under  any  conditions,  or  at  any  time, 
a  primary  product  of  reaction. 

Divers  and  Haga's  reaction  may  be  thus  expressed  for 
free  acids  to  compare  with  Rasehig's  d  (i.)  : — 

e(i.)  (HO)XO  +  2HSO3H  =  H0X(S()3H).,*  +  H,0 

hydro.\iniidosuliihuric  acid  —  Divers  and  Haga. 
hj  droxylaminedisulphonic  acid— Kaschig. 

A  further  reaction  may,  under  certain  conditions,  proceed 
with  nitrous  acid. 

e  (ii.)  (HO)NO  +  HON(S03H)2  =  NoO  +  2H„S04. 

if  the.se  reactions  c  (i.),  e  (ii.)  proceed  in  equal  measure  in 
the  solution,  as  in  d  (ii.)  above,  the  result  may  be 
expressed  in  one  equation — 

e  (iii.)  2(HO)NO  +  2II8O3H  =  NjO  +  2H;S0j  +  H.O. 

This  is  (a)  above,  reached  in  two  stages,  e  (i.),  c  (ii.). 

Hydrolysis  of  the  condensatiou  product,  hydroximido- 
sulphuric  acid,  would  yield  hydroxyamidosulphuric  and 
sulphuric  acids,  thus — 

c(iv.)  H0N(SO3H)2  +  H.,0  =  HOXHSO3H  + H;.S04. 

Reaction  of  this  hydrolysed  product  with,  nitrous  acid 
would  yield  sulphuric  acid  and  nitrous  oxide  gas,  thus — 

e  (v.)  (HO)NO  +  HONHSO3H  =  NoO  +  HjSOj  +  HjO, 

whilst  the  hydroximido  acid  itself  might  yield  the  same 
products  together  with  sulphurous  acid,  thus — 

e(vi.)  2HOK(S03H)j  +  H,0  =  N,0  +  2H„S04  +  2Hi?03H. 

If  reactions  e  (i.)  and  e  (vi.)  proceed  in  equal  measure  in 
the  solution,  the  result  can  be  expressed  in  one  equation, 
e(vii.),  thus — 

e  (i.)  2(HO)NO  +  4HSO3H  =  2HON(S03H)„  +  20.0. 

.  e  (vi.)  2H01f  (SO^H);,  +  H„0  =  XoO  +  2H-.S0j  +  2HSO3H. 

summed  up  into — 

e  (vii.)  2(HO)NO  +  2HSO3H  =  S.0  +  2H„80j  +  HiO. 

This  is  (a)  above,  reached  in  two  stages,  e  (i.),  e  (vi.). 

An  effort  to  decide  which,  if  any,  of  the  above  equations 
most  nearly  represents  results  of  interaction  of  the  tree 
acids  was  made  by  inixing  dilute  solutions  of  nitrous  and 

•  See  note  on  preceding  page. 


sulphurous  acids  of  known  strength,  and  delerniiuin"  the 
change  of  acidity  and  reduction  rf  constituent  acids  after  a 
given  interval. 

Thus,  taking  the  above  equations,  and  expressing  them  in 
terms  of  half-normal  solutions,  we  have — 

((()  2  c.c.  of  N/2  nitrous  acid  +  4  c.c.  of  y/2  sulphurous 
acid  =  11 -2  c.c.  of  nitrous  oxide  gas  +  4  c.c.  of  X/2 
sulphuric  acid. 

With  these  proportions  we  should  expect  to  find  by  (al— 

1 .  Decrease  of  acidity  =  nitrous  acid  reduced  ; 

=   .'rd  of  reacting  acids. 

2.  Nitrous  oxide  obtained  per    1   c.c.  of  N/2  nitrous' 

acid  reduced  =  5-6  c.c. 
Nitrous  oxide  obtained  per  1  c.c,  of  N/2  sulphurous 
acid  oxidised  =  2- Sec. 

Similarly — 

(6)  2  c.c.  of  N/2  nitrous  acid  +  2  c.c.of  N/2  sulphurous: 
acid  =  22 '4  c.c.  of  nitric  oxide  gas  +  2  c.c.  of  Nj' 
sulphuric  acid. 

With  these  proportions  we  should  expect  to  find  by  (4) — 

1.  Decrease  of  acidity  =  nitrous  acid  reduced  ; 

=  5  of  reacting  acids. 

2.  Nitric  oxido  obtained  per  1  c.c.  of  N/2  nitrous  aeid^ 

reduced  =   11  -2  c.c. 
Nitric  oxide   obtained  per  1  c.c.  of  N/2  sulphurous 
acid  oxidised  =11-2  c.c. 

Similarly — 

(c)   1.  Decrease  of  acidity  =  4  times  the  nitrous  acid 

reduced  ; 
=  ^ths  of  reacting  acids, 
2.  No  gas  should  be  evolved. 

Similarly — 

d  (i.)   1   c.c.of  N/2   nitrous  acid  +  2  c.c.  ofN/2  8ul 
phurous  acid  =  1  c.c.*  of  N/2(HO);NS03H  ;  and 

(1)  Decrease  of  acidity  =  twice  the  nitrous  acid^' 

reduced ; 
=  ?,rds  of  reacting  acids. 

(2)  No  gas  should  be  evolved. 

(3)  No  sulphuric  acid  should  be  formed. 

Similarly — 

<i(iii.)  exactly  as  (6),  above. 
e  (iii.)  exactly  as  (a),  above. 
e  (i.)  and  e  (ii.)  are  for  convenience  dealt  with  later. 

1.  Interaction  of  Sulphurous  and  Xitrous 

Acids  in  Aqueous  Sotufion  containing  Excess  of 

Sulphurous  Acid,  15"  C. 

Consideration  of  the  results  stated  in  T.ables  I.,  II.,  led  to 
the  conclusion  that  no  one  of  the  four  equations  (n),  (6), 
d  (i.),  or  <:  (i.)  was  by  itself  capable  of  explaining  the 
observed  facts,  the  reacting  proportions  of  sulphurous  and 
nitrous  acids  being  in  no  case  in  agreement  with  theory. 
It  appeared  evident,  therefore,  that  a  less  simple  ex])lana- 
tion  would  have  to  be  sought,  and  that  instead  of  proceeding 
on  the  lines  of  any  single  equation,  reactions  either  proceed 
concurrently  on  the  lines  of  two  or  more  equations,  or 
secondai'y  reactions  occur  to  modify  the  primary  products 
produced.  Further  experiments  have  showed  ihat  this 
supposition  is  correct,  and  prove  that  the  results  obtained 
can  in  every  case  be  explained  on  the  assumption  that 
reactions  proceed  on  the  lines  of  the  three  following 
equations  at  velocities  depending  (at  ordinary  temperatures, 
15°  C,  and  within  the  limits  of  dilution  observed)  upon  the 
concentration  of  the  reacting  acids. 
Hypothesis  1. 

(a)  Direct  action  yielding  nitrous  oxide  and  sulphuric 
acid^ 
2(HC5)NO  +  2HSO3H  =  N„0  +  2H»S04  +  HjOi 
e  (i.)  Direct  action  yielding  condensation  product — 

(HO)NO  +  2H.SO3H  =  H0N(S03n).,  +  H.,0      , 
c  (iv.)  Hydrolysis  of  condensation  product — 
HON(S03H)2  +  H„0  =  HONHSO3H  +  H,SO, 
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We  now  proceed  to  set  out  the  grounds  upon  which  the 
adoption  of  these  equations  is  based. 

E.xpressing  the  three  equations  in  the  form  of  equivalents 
of  half-normal  acid,  we  have  : — 

(<0  2c.c.  of  N/2  nitrous  acid  +  4  c.c.  of  N/2  sulphurous 
acid  =  11-2  c.c.  of  nitrous  oxide  gas  +  4  c.c.  of  N/2 
sulphuric  acid. 

«  (i.)  1  c.c.  of  N/2  nitrous  aoid  +  4  c.c.  of  ^f /2  sulphurous 
acid  =  2  c.c.  of  N/2  hydroximidosulphuric  acid.* 

e  (iv.)   2  c.c.  of  N/2  hydroximido  acid  =^  1  c.c.  of  N/2 
hydroxyamido  acid  +  2  c.c.  of  N/2  sulphuric  acid. 
From  which  we  see  : — 

(a)  Nitrous  acid  directly  reacting  to  form  sulphuric 
acid — 

=  i  sulphurous  acid  so  oxidised. 
=  V.  sulphuric  acid  so  produced. 
Acidity  of  solution  after  reaction. 

=  twice  nitrous  acid  so  reduced. 
Nitrous  oxide  =  5.6  c.c.  per  1  c.c.  of  N/2  nitrous 
acid  reduce<l. 

e  (i.)  Nitrous  acid  directly  reacting  to  form  hydrox- 
imido acid— 

=  I  sulphurous  acid  so  oxidised. 
=  h  hydroximido  acid  so  produced. 
Acidity  of  solutiou  after  reaction  has  taken  place 

=  twioe  nitrous  acid  so  reduced. 
No  gas  evolved. 

(a)  e  (i.)  Net  acidity  resulting  from  the  two  concurrent 

I  reactions — 

1  =  twice  total  nitrous  acid  reduced, 

whatever  the  relative  rates  at 
which  the  reactions  proceed. 

I  «  (iv.)   Gain  of  acidity  by  hydrolysis — 

=  3  hydroximido    acid    hydrolysed 

to  hydroxyamido  acid. 
=  nitrous   acid   reacting   by    equa- 
tion c  (i.). 

We  consider  that  the  results  of  the  experiments  set  out 
in  Tables  I.,  II.,  [irove  that  these  conclusions  are  fully 
justified,  and  that  the  equations  upon  which  they  are  based 
afford  a  complete  explanation  of  the  observed  results.  Thus, 
taking  B  as  an  example  of  the  method  by  which  the  figures 
recorded  in  Table  II.  are  arrived  at,  we  have  (stating  acids 
and  products,  as  before,  in  terms  of  cubic  centimetres  of  half- 
normal  acid,  and  excluding  excess  of  sulphurous  acid) — 

Reacting  acids  per  500  c.c.  of  solution — 

I  Sulphurous  acid 39'» 

II  Nitrous  acid  13"7 

Total 53-(! 

Nitrous  acid  reacting — 

Total  taken IS"? 

Eeduceil  by  sulphurous  acid  to  form  hydrox- 
imido acid  =  gain  of  acidity 5"9   ^  (iv.) 

Reacting  to  form    sulphuric    acid    (by  dif- 
ference)....,       7*8      {a) 

*'    Acidity  of  solutiou  immediately  after  mixing — 

Total  taken oS'G 

Found   as    hydroximido    acid  — 

8  X  5-9 11-8 

Calculated  as    sulphuric  acid  = 
2  li  7-8 15-6 

27*4  =  twice  nitrous  acid 

Decrease  of  acidity  calcu-  rediiced  a  x  13*7  = 

lated 26*2     |     27*4  (a)  e  (i.) 

Found  25*2     |     28*4  found. 

Sulphurous  acid  oxidised — 

To  hydroximido  acid  =4x5*9 23*6    e  (i.) 

To  sulphuric  acid  =  2  X  7*S 15*G     (a) 

Total  calculated 39*2 

Found 39*0 

•  Divers'  and  Ha^a's  ird  normal  salt  taken  as  the  neutral  salt  to 
idicatora  employed— phenolphthalein,  checked  by  methyl  orange. 


Yield  of  hydroximido  acid  per  cent,  of  total  obtainable — 

Total  obtainable  =  twice  nitrous  acid  present 

=  2  xt3*7 27*4  o(i.) 

Found  by  hydrolysis  =  2  X  5*9  11*8  «  (iv.) 

Yield  per  cent.  =  iili-^^" 43*0 

27*4  ^^ 

It  in  fair  to  state,  in  comparing  the  titration  results 
obtained  with  those  demanded  by  theory  on  the  assumption 
that  the  three  equations  («),  e  (i.),  c  (iv.)  correctly  repre- 
sent the  reactions  observed,  that  the  exact  estimation  of  the 
change  of  acidity  in  very  dilute  solutions  containing  a  large 
excess  of  sulphurous  acid — p.;/.,  experiments  C,  D,  E — -was 
ty  no  means  easy,  and  we  do  not  claim  that  the  results  set 
out  afford  a  meaus  of  arriving  at  the  exact  relative  velocities 
of  the  equations  (a)  and  e  (i.)  involved  ;  as  regards  e  (iv.) 
we  shall  show  later  that  the  reaction  it  represents  proceeds 
slowly,  and  only  completes  itself  after  several  hours. 

Gravimetric  Estimation  nf  Hyilrojijamidosulphuric  Acid^ 
It  was  thought  desirable  at  this  stage  to  endeavour  to 
apply  some  simple  gravimetric  method  for  the  estimation 
of  tlie  various  sulphur  acids  present,  to  act  as  a  check 
upon  the  volumetric  methods  already  described.  The 
following  was  the  procedure  adopted  : — 

Barium  Chloride  Me/hod. — An  aliquot  portion  of  the 
hydrolysed  solution  (prepared  by  addition  of  half-normal 
sodium  nitrite  to  a  solution  of  sulphurous  acid  containing 
hydrochloric  acid  equivalent  to  the  nitrite  added,  followed 
by  a  period  of  rest)  w-as  exactly  oxidised  by  N/10  iodine  ; 
10  to  20  c.c.  of  10  per  cent,  ammonium  chloride  were  then 
added  (to  hold  up  the  hydroxyamido  acid,  as  advised  by 
Divers  and  Haga,  1900),  followed  by  excess  of  barium 
chloride  and  sufficient  wafer  to  bring  the  total  amount  of 
the  solution  to  any  convenient  known  volume.  After  the 
precipitate  of  barium  sulphate  had  completely  settled  (2 — 3 
hours),  an  aliquot  portion  of  the  clear  liquor  was  withdrawn 
for  estimation  of  the  hydroxyamidosulphuric  acid  by  oxida- 
tion with  excess  of  bromine  to  barium  sulphate.  The  two 
amounts  of  sulphate  so  obtained,  together  with  the  volume 
of  N/10  iodine  u.sed,  gave  the  desired  data.  This  method 
is  referred  to  throughout  as  the  "  Barium  Chloride 
Method." 

The  following  result  is  the  mean  of  two  closely  agreeing 
experiments,  the  solution  employed  being  that  marked  F 
in  Table  11.;  results  calculated  to  100  c.c,  the  amount  of 
solution  actually  used  : — 


Volumetric  Jlcthod. 
100  c.c.  of  Hydrolysed  Solution  contain 


Sulphur  as  sulphuric  acid  :      I 

From  direct  reaction  («)  O'OiOlG 
From  hydrolysis  c  (iv.)  .  j  o*021st 
From  oxidised  SO™ I    0*  01.128 

Sulphur  as  hydroxyamido  acid  a  (iv.)  . 

Total 

Taken  as  HSOjH 

Yield   of  hydroximido  acid  per  cent, 
of  total  obtainable. 


0*0 t73 
0*0218 


"  Barium 
Chloride 
Method." 


0*045fi 
0*0232 


0*06911 

0*0720i 

Per  Cent. 

«S 


0*0088 

Per  Cent. 
72-5 


Results  stated  in  terms  of  sulphui*. 

Qualita/iic  Examination  of  the  Solutio7is. 

1.  For  hydroximido  and  hydroxyamido  acids. 

2.  For  nitrous  oxide  gas. 

1.  Hydroximido  and  Hydroxyamido  Acids.  —  In  addi- 
tion to  the  titration  and  gravimetric  experiments  already 
described,  an  examination  of  the  solution  was  made  in  every 
case  for  the  presence  of  hydroxyazotised  bodies,  using  the 
method  described  by  Divers  and  Haga  (Trans.  Chem.  Soc, 
1889,  55, pp.  770;  also  1900,  77,  p.  687,  688),  by  which  the 
reducing  action  of  the  hydroxyamido  acid  upon  copper 
sulphate  in  alkaline  solution  is  differentiated  from  that  of 
hydroxylamine  by  the  evolution  in  the  former  case  of 
sulphur  dioxide  on  acidifying  the  solutiou  (after  reduction) 
with   sulphuric  acid ;   while  the  hydroximido    acid    itself 
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below  100'  C.  (ibid..  IDOn),  has  no  reducing  action  upon 
copper  sulphate  until  hydrolysis  to  the  h^droxvamido  acid 
has  taken  place. ' 

In  series  (i.),  (ii.).  A,  B,  E,  F,  Table  II.,  it  was  found  that 
no  reduction  of  the  copper  sulphate  took  place,  neither  in 
the  cold  nor  ;n  hot  solution,  if  excess  of  caustic  soda  was 
added  to  the  cold  solution  soon  after  mixing  and  before 
addition  of  the  copper  salt ;  while  if  the  acid  solution  was 
allowed  to  stand,  or  was  warmed  beforv  addition  of  the 
alkali,  reduction  was  very  marked.  In  every  case  where 
reduction  occurred,  addition  of  sulphuric  acid  and  heating 
caused  evolution  of  sulphur  dioxide,  while  addition  of  that 
acid  to  the  same  solution  in  ab-^ence  of  copper  sulphate  and 
alkali  caused  no  such  evolution  (excess  of  sulphurous  acid 
was  always  removed  by  a  current  of  air  before  application  of 
the  test,  as  prescribed  by  the  above-named  authors). 

This  behaviour  we  regard  as  con6rmatioa  of  the  presence 
of  hydroximidosulphuiic  acid  and  absence  of  hydroxy- 
amidosulphuric  acid  in  the  freshly  prepared  solutions,  the 
appearance  of  the  latter  acid,  on  warming  the  acid 
liquid,  or  allowing  it  to  stand  for  u  night,  before  addition 
of  alkali  and  copper  sulphate,  accompanied  as  it  invariably 
is  by  gain  of  acidity,  being  attributed  to  hydrolysis  of  the 
hydroximido  acid.  In  the  case  of  evperiments  C,  D, 
hydrolysis  appears  to  have  already  commenced  ;  but  we 
would  point  out  that  the  test  is  better  adapted  for  proving 
absence  of  hydroxyamido  acid  than  presence  of  that  acid 
when  associated  with  hydroximido  acid,  as  slight  hydrolysis 
is  apt  to  occur  during  the  test. 

As  regards  the  differences  in  titre  on  mixing  and  after 
standing  24  hours,  addition  of  raetaphenylenediamine  was 
made  to  see  if  any  recovery  of  titre  could  be  po.^sibly  due 
to  reversion  to  sulphurous  and  nitrous  acids,  but  with 
negative  results,  no  nitrous  acid  being  found.  That  the 
change  of  aciditj-  is  independent  of  the  presence  or  absence 
of  excess  of  sulphurous  acid  is  proved  by  the  fact  that  if 
that  acid  be  present  in  excess  the  amount  remains  unaltered 
during  the  whole  period  of  acidity  change,  whilst  the  same 
differences  are  noticed  if  excess  of  sulphurous  acid  be 
avoided  by  use  of  a  larger  proportion  of  nitrous  acid,  or  be 
removed  from  solution  by  a  current  of  air  before  allowing 
the  solution  to  stand.  This  appears  to  rule  out  e  (vi.)  as  a 
reaction  occurring  in  dilute  solution. 

2.  Nitrous  O.vide  Giis. — All  attempts  to  collect  and 
measure  the  nitrous  oxide  gas  demanded  by  equation  (a), 
have  failed  in  the  case  of  the  diluter  solutions,  the  amount 
of  gas  (not  in  general  exceeding  4  to  .')  c.c.  of  nitrous  oxide 
per  50  c.c.  of  solution)  being  too  small  to  expel  from 
solution  and  measure  without  risk  of  partial  decomposition 
of  the  hydroxy  acids  present  (see  Divers  and  Haga, 
Trans.,  1900,  already  cited).  If,  however,  the  solutions  of 
sulphurous  and  nitrous  acids  be  employed  in  a  state  of 
concentration  greater  than  that  observed  in  experiments 
A  to  F,  Table  II.,  e.g.,  experiments  (i.)  and  (ii.),  a  portion 
of  the  nitrous  oxide  is  evolved,  and,  by  taking  special 
precautions,  can  be  collected  and  measured. 

These  experiments  were  made  by  mixing  solutions  of  the 
acids  in  a  50  c.c.  tube  provided  at  one  end  with  a  capillary 
outlet  tube  and  stopcock,  and  at  the  other  with  a  capillary 
inlet  tube  adjusted  with  its  end  in  the  centre  of  the  tube, 
and  thus  sealed  in  liquid.  One  of  the  acids  (or,  in  the  case 
of  nitrous  acid,  its  equivalent  of  nitrite)  was  slowly  admitted 
through  this  latter  tube,  being  drawn  in  by  the  withdrawal 
of  an  equal  volume  of  liquid  at  the  other  end  through  the 
stopcock.  Inversion  of  the  tube  enabled  the  evolved  gas 
to  be  passed  into  a  burette  for  analysis,  while  the  use  of 
a  graduated  flask  containing  distilled  water  to  receive  the 
reacting  mixture  enabled  the  titration  values  to  be  deter- 
mined without  loss  of  acids.  Conditions  were  thus  made 
favourable  for  complete,  slow  admixture  of  the  reacting 
acids  in  absence  of  air. 

The  results  yielded  by  two  typical  experiments  may  be 
cited  in  illustration. 

(I)  Etccss  of  Sulplmrous  Acid: — ■ 
In  tube ; — 

Sulphurous  acid  equivalent  to  62 '5  N/2. 
Sulphuric  acid  ecruivalent  to  28-5  N/2. 

Total  volume,  about  50  c.c. ;  time,  12  minutes. 
Sodium  nitrite  -  13  c.c.  N/2,  added  0'2  c.c.  at  a  time. 


Obseruntions. — First  addition  nf  nitrite  caused  evolution 
of  very  minute  bubbles  of  gas  ;  these  increased  with  each 
further  addition  until  a  shower  of  bubbles  was  formed  at 
the  point  of  admixture,  which  almost  entirely  dissolved  as 
they  ascended  in  the  liquid.  When  13  c.c.  of  nitrite 
had  been  added,  the  total  volume  of  gas  above  the  liquid 
=  2  c.c. 

At  the  end  of  the  experiment  the  inlet  tube  was  closed  and 
the  tube  geu;ly  agitated  to  establish  gaseous  equilibrium, 
the  stopcock  being  opened  from  time  to  time  to  allow  the 
pressure  to  adjust  itself  by  escape  of  liquid. 

Total  volume  of  gas  so  obtained  =  17  c.c,  at  U°  C., 
760  mm. 

Tested  in  a  burette  it  proved  to  be  nitrous  oxide,  nitric 
oxide  being  absent. 

Owing  to  the  solubility  of  nitrous  oxide  and  to  withdrawal 
of  liquid  during  the  period  of  reaction,  it  is  only  possible  to 
estimate  the  probable  yield  of  gas  very  approximately. 

This,  in  the  above  experiment,  we  do  as  follows  ; — 


Volume  at  0°  C,  7tiO  nun.,  dissolved  in  liquid  : 
Measured  in  btU'Ctte  


50  X  0'7S. 


c.c. 

311 
17 


Total 50 

Calculated  volume  of  nitrous  oxide — 
By  equation^ 

(a)  =  e  (iii).  13  x   5-6  =  72-8  c.c. 

e  (i).  None. 

e  (ii).   13   X   5-6  =  72-8  c.c.  i 

So  far  as  this  result  goes,  therefore,  it  points  to  a  balance 
of  equations,  e.g.,  (a),  c  (i),  or  e  (i),  e  (ii),  rather 
than  to  any  single  equation,  as  better  accounting  for  the 
products  obtained  under  the  conditions  of  concentration  o( 
acids  chosen. 

(2)  Excess  of  Nitrous  Acid — 

In  tube  50  c.c—  ■ 

10  c.c.  of  N  3  sodium  nitrite.  % 

10  c.c.  of  N/2  sulphuric  acid, 
ao  c.c.  of  water. 

Sulphurous  acid  admitted  as  above  =  G  c.c.  N/2. 
Time,  .")  minutes. 

Ob.icrvations. — Total   volume  of  gas  obtained  =  0"5  c.i 
No  increase  on  agitation  or  on  standing  2,j  hours. 
Calculated  volume — 

(n)  =  I'  (iii),  6   x   2*8  c.c.  =  16-8  c.c. of  nitrous  oxide 

(this  would  all  remain  dissolved). 
(6)  G   X    11-2  =  C7- 2  c.c.  of  nitric  oxide. 
(/  (i).  No  gas. 
d  (iii).  6  X    11-2  c.c.  =  G7- 2  c.c.  of  nitric  oxide. 

So  far  as  this  result  gues,  it  points  to  equation  (a)  or 
d  (i),  and  excludes  (h)  and  </  (iii),  which  require  evolution 
of  nitric  oxide  gas. 

It  was  impracticable  to  use  stronger  solutions  of  nitrous 
acid,  owing  to  the  instability  of  this  body  in  aqueous 
solution. 

The  fact  that  evolution  of  nitrous  oxide  is  noticed  when 
sulphurous  and  nitrous  acids  react  under  the  conditions  of 
Experiment  1  above  (see  also  Table  II.,  Experiments  (i,), 
(ii.),  which  are  not  far  removed  from  those  of  the  Experi- 
ments A  to  r,  recorded  in  Table  II.,  where  no  gas  was 
observed,  affords  strong  presumption  that  the  absence  of  gas 
in  the  latter  case  was  due  to  the  fact  that  there  was  sufficient 
liquid  present  to  retain  in  solution  the  whole  of  the  gas 
liberated.  Hut  we  are  able  to  advance  no  direct  evidence 
of  this,  and  are  compelled,  therefore,  to  rely  upon  indirect 
proof  afforded  by  the  titration  and  gravimetric  results. 

The  evolution  of  nitrous  oxide,  however,  is  undoubted,  in 
more  concentrated  solutions,  and  occurs  at  a  stage  when 
hydroximidosulphuric  acid  can  be  identified  in  the  solution, 
and  in  a  reacting  mixture  the  titration  results  of  which  are 
in  exact  agreement  with  those  theoretically  demanded  by 
equations  (o),  e  (i),  c  (iv).  We  look  upon  the  nitrousoxide 
and  hydroximido  acid  produced  under  these  conditions  as 
prim.iry  products  resultii.g  from  reactions  proceeding  on 
the  lines  of  (a),  e  (i),  and  we  consider  that  we  are  justified 
in  employing  the  same  equations  to  explain   the  similar 
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titration  and  qualit.itive  results  noticed  when  the  solutions 
are  too  dilute  to  enable  one  of  tlie  products  of  the  reaction- 
nitrous  oxide — to  be  identified. 

Having  stated  the  grounds  for  our  belief  that  reaction 
between  sulphurous  and  nitrous  acids  in  aqueous  solutions 
(at  ordinary  temperatures,  15°  C,  and  within  the  limits  of 
concentration  observed),  proceeds  upon  the  lines  of  equations 
(o),  e  (i.),  and  e  (iv.),  p.  1494,  when  excess  of  sulphurous 
acid  is  present,  we  will  now  briefly  state  our  reasons  for  the 
rejection  of  other  and  alternative  combinations  of  equations 
from  among  those  previou-l_v  presented. 

Thus,  hypothesis  2.— (/i)  and  d  (ii.).  We  exclude  (A) 
and  d  (ii.)  on  the  ground  that  in  no  case  have  wc  been  able 
to  obtain  any  evidence  that  nitric  oxide  is  one  of  the 
products  of  the  reactions  that  occur  when  excess  of  either 
acid  is  present  under  the  conditions  of  our  experiments. 

Hypotheiis  :>.— d  (i.)  aud  d  (iv.).  We  consider  that 
d  (i.),  in  coujunction  with  d  (iv.),  is  ruled  out  by  the 
fact  that  (apart  from  the  objections  advanced  by  Divers 
and  Haga  to  the  existence  of  dihydroxylaminesulphonic 
acid)  the  proportions  of  sulphurous  and  nitrous  acids 
theoreticjiUy  required  for  reaction  rf(i.)  ( 1  HSl),H:  1  (HO)  NO  ) 
are  not  those  found  by  experiment(l-77  HSO.,!!:  l(HO)NO), 
and,  further,  that  this  hypothesis  does  not  explain  the 
behaviour  of  the  products  of  the  reaction  towards  copper 
sulphate  in  presence  of  alkali,  (/  (iv.)  requiring  hydrolysis 
to  nitrous  oxide  and  sulphuric  acid,  and  not  to  a  hvdroxv- 
azotised  body. 

Hypothesis  4. — e  (i),  e  (ii),  e  (iv) — 

e  (i)  (UO)NO  +  2HS0;,H  =  H0X(S03H).  +  H,0. 

«  (ii)  (HO)XO  +  II0X(SO3H).,  =  SJ)  +  -JHoSO^. 

«(iv)  H0X(S03H),,  +  H;0  =  HOXKSO^H  +  H;SO,. 

This  hypothesis  affords  an  explanation  of  the  reactions  so 
nearly  corresponding  with  the  observed  results  in  every 
detail,  that  it  is  desirable  to  state  very  fully  the  grounds  on 
which  its  rejection  is  based. 

Proceeding  on  lines  similar  to  those  adopted  on  p.  149.5, 
we  may  calculate  the  titration  results  of  experiment  B, 
Table  II.,  by  hypothesis  4,  as  follows. 

Keacting  acids  per  500  c.c.  of  solution   (in  terms  of  c.c. 
of  half-normai  acid)  : — 

Sulphurous  acid 30'!i 

Xitrous  acid 13'7 

Total 53-0 

Nitrous  acid  reacting — 

Total  taken 13-70 


Reduced  by  sulphurous  acid 


39-;) 


9-8S    e  (i) 


Gain  of  acidity  on  standing  :— 
Calculated  =  i  hydroiimido  acid  = 


6-26 


12-52 
■I 
Found  5-90 


<■  (ii) 


Results  arrived  at  by  similar  calculations  tor  experi- 
ments A,  0,  D,  E,  F,  are  set  out  with  B,  above,  in  Table  III. 

It  will  be  seen  from  these  results  that  hypothesis  4 
affords  as   complete   an   explanation   of   the  titration   and 


Keduced  by  hydroximido  acid,  by  difference     3-72    e  (ii) 

Hydroiiraido  acid  produced  =  twice  nitrous    """"  * 

acid  reauced  by  sulphurous  acid 19-9(> 

Hydroxiinido  acid  oxidised  by  nitrous  acid 
—  twice  nitrous  acid  so  reduced 7-44 

Net  hydroximido  acid  produced. .  12*52 

Yield  percent.  ^1"52'<"'<' ~ 

19-96 

Sulphuric  acid  produced  by  oxidation  of 
liydroximido  acid  =  4  x  nitrous  acid  so 
reduced IfSS  c  (ii) 

Acidity  of  solution  im- 
mediately after  mixmj^ 
as  hydrosimido  acid  . .    12-53 
Sulphuric  acid U"SS    2"'4  =  twice  total  nitrous 

Total  reacting  acids  taken 53 -G  .acid  = 

2  X  13-7  =•27-4 

Decrease  of  acidity  calculated..    '26-2  Found,  23*4 

Found  25-2 


qualitative  results  as  hypothesis  1,  p.  1495.  Careful 
comparison  of  the  two  hypotheses  is  needed,  therefore, 
before  rejection  of  one  or  the  other  is  possible.  To  do 
this,  we  shall  briefly  consider  how  far  the  assumptions  on 
which  those  two  hypotheses  rest  are  in  agreement  with 
experimental  facts. 

Taking  hypothesis  1,  we  see — 

(1)  That  (a)  and  e  (i.)  represent  concurreut  direct  re- 
actions between  sulphurous  and  nitrous  acids. 

(2)  That  opportunity  for  secondary  reaction  between 
nitrous  and  hydroximidosulphuric  acid  is  reduced  to  a 
miuimum  under  the  conditions  of  the  experiments,  (!(■;., 
slow  addition  of  alkaline  nitrite  to  equivalent  of  sulphuric 
acid  in  presence  of  excess  of  sulphurous  acid. 

We  consider  that  the  correctness  of  (1),  above,  is 
supported  by  the  results  stated  in  Table  11.,  where  the 
yield  of  hydroximido  acid  is  for  the  same  dilution  and  at 
the  same  temperature  (l.'j'  C.)  maintained  at  a  fairly 
constant  figure  between  the  extreme  limits  of  experiment  A 
(yield  40  per  cent.),  where  reaction  ends  with  neither 
sulphurous  nor  nitrous  acid  in  excess,  and  experiment  C 
(yield  48  per  cent.),  where  sulphurous  acid  is  in  large 
excess. 

As  regards  (2)  wc  shall  show  below  that  reaction 
between  nitrous  acid  and  hydroximidosulphuric  acid  takes 
place  so  slowly  in  presence  of  excess  of  nitrous  acid 
that  possibility  of  such  reaction  under  the  conditions  of  our 
experiments  (excess  of  sulphurous  acid  to  the  close)  is 
excluded. 

Taking  hypothesis  4,  we  see  that  the  secondary  reac- 
tion <•  (ii.)  IS  represented  as  proceeding  at  a  velocity 
comparable   with  that  of  the  primary  reaction  e  (i.),  even 

under  conditions  specially  favourable  to  the  latter excess 

of  sulphurous  acid. 

We  find  that  this  assumption  is  entirely  unjusiified  bv 
experiment. 

Thus— 

A  solution  of  hydroximido  acid  was  prepared,  by  careful 
addition  of  sodium  nitrite  to  a  solution  of  sulphurous  acid 
containing  sulphuric  acid  equivalent  to  the"  nitrite  nsed. 
Quantitative  and  qualitative  test  showed  that  it  contained,  on 
mixing,  per  500  c.c.  of  solution  :  — 

Total  acid  equivalent  to  30- 1  of  X  i  acid  ^  Pi'fuolphthalein  cold, 
„,..,.,  „  ■  C  no  peroxide. 

Hydroximido  acid  . . .    12  (i 

Sulphuric  acid  liy  dif- 
ference      lS-1 

Hydroxyamido  acid  absent. 
Sulphurous  acid  „ 

Xitrous  acid  „ 

To  test  the  velocity  of  reaction  e  (ii.) — 

(HO)XO  +  H0X(.S03H).  =  X.O  +  iU^SO, 
1  c.c.  of  X/2  +  ?.  c.c.  of  X/2  =  4  c.c.  of  X/2 
gain  of  acidity  =  i  hydroximido  acid  present. 
We  added — 

To   50  c.c.   of  solution,  50  c.c.  of  water,  1   c.c.  of  X'2 
sulphuric  acid,  followed  by  1  c.c.  of  X;'2  sodium  nitrite. 
Total  acid  taken,  in  terms  of  half-normal  acid — 

HydroxiDiido  acid 1-20 

Sulphuric  acid i-si 

Xitrous  acid i -0;) 

'^'»'=^ ■*■<")  Plii-nolphthalein  cold, 

1  minute  after  mixhig,  found     4-0II>'  no  peroxide. 

Calculated  for  e  (ii.)  4-(ii 

To  50  c.c.  of  solution,  98  c.c.  of  water,  1  c.c.  of  X/2  sul- 
phuric acid,  followed  by  I  c.c.  of  X  2  sodium  nitrite.  Total 
volume,  150  c.c. 

2  mius.  after  mixing,  2  c.c.  of  solution,  tested  w-ith 
potassium  iodide,  liberated  iodine. 

67  mins.  after  mixing,  2  c.c.  of  solution,  tested  with 
potassium  iodide,  liberated  iodine. 

70  rains,  after  mixing  2  c.c.  of  solution,  tested  with  meta- 
phenylene  diamine,  gave  strong  nitrite  reaction. 
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72  mins.  after  mixing,  1  -14  c.c.  required  4  •  25  of  X/'2  soda. 
(Phenolphthalein  cold,  no  peroxide)  =  443  for  150  e.c. 
Acids  taken  =  4-01.  G.-iin  =  0-42,  due  to  action  of  nitrous 
acid  +  hydrolysis. 

Blank  experiment  with  1  c.c.  of  N/2  nitrous  acid,  showed 
loss  of  0-05  c.c.  of  acid  in  the  same  time ;  hence  total  gain 
=  0-47. 

50  c.c.  of  the  original  solution,  allowed  to  stand  77  mins., 
showed  gain  of  0'17  of  acid,  due  to  hydrolysis  alone,  =  28 
per  cent^  of  total  hydrolysis  by  theory  c  (i7.). 

We  conclude  from  this  that  the  action  of  nitrous  acid  on 
hydroximido  acid  («  (ii.))  proceeds  slowly — far  too  slowly 
under  the  condition  of  our  experiments  to  modify  the 
product  of  reaction  e  (i.)  in  the  way  assumed  by  hypothesis  4. 
.  To  decide  whether  nitrous  acid  reacts  upon  hydroxyamido- 
sulphuric  acid  we  tried  a  similar  experiment  on  the  same 
solution  after  hydrolysis  had  completed  itself. 

The    solution   now  contained   per 

500  CO.,  total  acid 36'0>  phenolphthalein 

Ilydroiyamido  sulphuric  acid g-Q  J  cold,  no  peroxide. 

Sulphuric  acid  by  difference .^O'O 

By  theory — 

c  (v.)(HO)NO  +  HONH(S03H)  =  N;0  +  H2S04  +  IIA 
1  c.c.  N/2  +  1  c.c.  N/2  =  2  c.c.  N/2. 
No  gain  of  acidity. 

To  50  c.c.  of  the  solution  were  added  50  c.c.  of  water, 
1  c.c.  of  N/2  sulphuric  acid,  1  c.c.  of  N/2  sodium  nitrite. 

Total  acid  taken  :  — 

Hydroxyamido  acid 0'60 

Sulphuric  acid 3'00 

Nitrons  acid I'OO 

4"00)  phenolphthalein 
1  minute  after  mixing,  found 4"  65  j  cold,  no  peroxide. 

To  50  c.c.  of  the  solution  was  added  0-6  of  N/2  of 
sulphuric  acid,  O'C  of  N/2  sodium  nitrite  (  =  1he  equivalent 
of  the  exact  amount  of  nitrons  acid  to  exactly  destroy'  the 
hydroxyamido  acid). 

One  minute  after  mixing : — 
No  nitrous  acid  by  metaphenylene  test. 
No  nitrous  acid  by  potassium  iodide  test. 
No  sulphurous  acid  by  iodine  test. 
No    hydroxyamido     acid    or    hydroximido    acid    by 
alkaline  copper  sulphate  test. 

While  solutions  of  nitrous  acid  and  hydroxyamido  acid 
of  the  same  strengths  (unmixed)  responded  markedly  to 
the  qualitative  tests. 

We  conclude,  therefore,  that  hydroxyamido  acid  is  very 
rapidly  destroyed  by  dilute  nitrous  acid,  and  that  equation 
e  (V.)  may  well  apply  if  any  hydrolysis  of  the  hydroximido 
acid  has  proceeded.  The  fact  that  hydrolysis  proceeds 
slowly,  however,  even  in  dilute  solution,  (28  per  cent,  only 
in  77  mins.),  appears  to  rule  out  equation  e  (iv.),  and  with 
it  e  (v.),  as  taking  place  to  any  aiipreciable  extent  within  the 
limits  of  time  and  under  the  conditions  of  the  experiments 
recorded  in  Table  II.,  and  we  consider  that  we  are  justified 
upon  these  grounds  iu  ruling  out  hypothesis  4  in  favour  of 
hypothesis  1 ;  we  state  in  conclusion,  therefore, — 

'When  sulphurous  and  nitrous  acid  interact,  in  aqueous 
solution  {at  ordinary  tniiperatures  (15"  C),  and  within  the 
limits  of  concentration  gircn  i>i  Table  II.),  in  presence  of 
e.rcess  of  sulphurous  acid,  reactions  proceed  on  the  lines  of 
the  three  following  equations  : — 

(n)       2(HO)NO  +  2HS03H  =  N.O  +  ^U^O,  +  H-O, 

e  (i.)    (HO)NO  +  2HSO3H  =  HONfSOjH);  +  ILO, 

<;(iv.)HON(S03H)2  +  H20=HONH(S03H)  +  HsSO<, 

equation  (a)  being  favoured  by  concentration,  e  (i.)  by 
dilution  of  the  reacting  acids. 

We  have  already  pointed  out,  p.  1494,  ante,  that  (a)  is 
equivalent  to  e  (i.),  c  (vi.)  =  e  (vii.). 


2.  Interaction  of  Sulphurous  and  Nitrous 

Acids  in  Dilute  Aqueous  Solution  containing  excess  of 

Nitrous  Acid  (15'  C). 

The  instability  of  nitrous  acid  iu  aqueous  solution,  and 
the  difficulty  of  determining  the  exact  proportion  of  the 
reacting  acids  when  that  acid  is  in  excess,  renders  it  im- 
possible for  us  to  obtain  sufficient  experimentiil  data  for 
establishing  any  equation  or  equations  explanatory  of  the 
observed  results  (Table  IV.,  below).  We  claim,  however 
to  have  established  the  following  facts  concerning  the 
reactions  under  the  conditions  named. 

(1)  That  nitric  oxide  is  not  at  any  time  a  product  of  the 
reaction,  even  when  the  concentration  of  tlie  reacting  acids 
reachf-.s  100  c.c.  of  N/2  nitrous  acid  to  60  c.c.  of  N/2 
sulphurous  acid  per  500  c.c.  of  solution  (see  experiment  2, 
p.  1496). 

(2)  That  titnation  results  approximate  to  those  demanded 
by  equation  (a)  (or  e  (iii.))  and  can  be  fully  explained  on 
the  assumption  that  reactions  proceed  on  the  lines  of  either 
equation. 

We  have  already  shown  that  e  (iii.)  is  equivalent  to  e  (i.), 
e  (ii.),  when  e  (ii.)  is  supposed  to  proceed  at  a  velocity  not 
less  than  that  of  e  (i.). 

We  have,  therefore,  two  hypotheses  equally  applicable  to 
explain  the  observed  results,  inz.,  {a)  or  e  (i.),  e  (ii.),  iu 
equal  measure,  equivalent  to  e  (iii.). 

3.    Interaction  of  Sulphurous  and  Nitrous  Acid 

in  Aqueous  Solutions  at  ordinary  Temperatures  under 

conditions  approximating  to  those  that  might  be 

supposed  to  occur  in  Vitriol  Exit  Testing. 

The  experiments  recorded  in  Table  IV.  are  arranged  to 
illustrate  the  possible  errors  that  may  be  introduced  info  vitriol 
or  other  similar  tests  when  sulphurous  and  nitrous  acids  are 
allowed  to  react  upon  one  another  in  aqueous  solutions  in 
absence  of  excess  of  normal  alkali  or  peroxide — conditions 
which  may  also  locally  occur  in  the  titration  of  excess  of 
alkali  in  test  solutions  containing  nitrite  and  sulphite. 
They  are  preceded,  iu  the  fable,  for  comparative  purposes, 
by  similar  experiments  carried  out  in  presence  of  peroxide, 
under  which  conditions  no  loss  of  titre  results. 

The  amounts  of  sulphurous  and  nitrous  acids  taken  are 
such  as  might  he  used  in  actual  practice  (13  c.c.  of  half- 
normal  alkali  being  approximately  equivalent  to  4  grains 
of  .SO3),  and  the  proportions  cover  normal  as  well  as 
abnormal  working  of  vitriol  chambers. 

It  may  be  pointed  out  that  the  decrease  of  acidity  noticed, 
calculated  as  a  percentage  figure  upon  the  total  acids  taken, 
is,  in  many  cases,  less  marked  than  it  would  be  if  excess  of 
one  or  other  acid  had  been  estimated  and  deducted  ;  but  the 
results  are  sufficiently  striking  as  they  stand. 

They  show  that  when  aqueous  solutions  of  sulphurous 
and  nitrous  acids  are  mixed  :  — 

1.  The  acid  recovered  by  titration  is  in  every  case  less 
than  the  sum  of  the  acidities  of  the  constituent  acids  taken, 
whether  the  titration  be  performed  at  once  or  after  an  interval 
of  several  days. 

2.  When  sulphurous  acid  is  present  iu  excess  to  the  end 
of  the  experiment,  the  loss  of  aciditj'  attains  its  maximum  ou 
mixing  the  solutions,  an  increase  of  acidity  slowly  taking 
place  ou  standing.     (See  experiments  4  and  5.) 

3.  Under  no  circumstances  is  nitric  oxide  gas  evolved. 
Did  (i)  indicate  the  reaction,  except  very  partiallj-,  nitrous 

smell  during  titration  and  agitation  of  the  solution  would 
have  resulted  from  disengagement  of  nitric  oxide,  and  would 
hardly  have  escaped  observation,  had  it  been  at  any  time 
pronounced,  our  atfention  being  quite  alive  to  the  point. 

The  table  serves  as  an  interesting  confirmation  of  the 
equations  (a),  e  (i.),  e  (iv.),  advanced  on  p.  1  194  to 
explain  the  results  obtained  when  fitr.ition  conditions  were 
made  more  exact:  equations  (a),  e  (i.)  taking  precedence 
when  sulphurous  acid  is  in  excess,  while  the  titration 
results  obtained  when  nitrous  acid  is  m  large  excess 
approximate  closely  to  those  demanded  by  equations  (o), 
e  (iii.),  as  already  pointed  out  on  p.  1494  ;  application  of 
e  (iv.)  is  illustrated  by  the  gain  of  acidity  in  the  experi- 
ments 4  and  5,  on  allomng  the  solutions  to  stand.     These 
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two  solutions  were  found  to  reduce  alkaline  copper 
sulphate  after  a  lapse  of  three  weeks  :  they  were  then 
discarded. 

4.  Inlera-ction  of  Sulplmrous  Acid  and 

Sodium  Nitrite  in  Dilute  Aqueous  Solution  at  ordinary 

Temperature  (15°  C). 

Experiments  generally  went  to  confirm  coucliisions 
reached  above. 

.").  Interaction  of  Alkaline  Sulphites  and 

Nitrites  in  Dilute  A(jueous  Solution  at  ordinary 

Temperature  ( 1 5  ^  C. ) . 

The  next  experiments  were  undertaken  to  investi<rate  the 
probabilities  of  a  curious  reaction  inilioated  both  by  Claua 
and  Kaschig,  as  resulting  from  tlio  interaction  of  sodium 
liisulphite  and  sodmm  nitrite.  Raschig  writes  the  equation 
thus — 

(1)  NaXOj  +  2NaHS0.,  =  XaHO  +  OHXCSOaNa);, 

sodium  hydroxylamincdisulphonate  (Raschii;),  or  sodium 
hydroximidosulphate  (Divers  and  Haga).  Of  course,  the 
caustic  soda  liberated  in  the  reaction  would  go  to  form 
the  neutral  soiiium  sulphite,  so  that  the  formula  of  reactino- 
bodies  would  be — 

(2)  NaXO.  +  SXaHSOs  =  Na.,SO;,  +  OHN(SO,,Na);  +  H„0. 

-  Divers  and  Haga,  finding  that  when  acid  sodium 
sulphite  (their  pyrosulphite)  is  left  in  solution  with 
excess  of  nitrite  in  a  closed  vessel  for  a  considerable 
time,  about  one-third  of  the  sulphite  remains  inactive, 
becoming  converted  into  the  normal  salt,  and  separable 
from  the  sulphazotised  salts  by  precipitation  with  b.irium 
chloride  in  presence  of  ammonium  chloride,  give  the 
following  equation  as  representing  the  reaction — 

aXaXO;  +  3Xa;SA  +  0H„  =  2Xa„HNSnO;  +  2Niv,S03, 
the  stages  being — • 

SNaNOj  +  NajSjOj  +  0H„  =  3HN()„  +  2\a„S03, 
■and  then — 

2HNO2  +  STS'ajSA  =  SNajHNSA- 

They  also  point  out  that  the  same  sulphazotised  salt  is 
formed  when  normal  suliihite  and  acid  carbonate  of  an 
alkali  react  on  a  nitrite,  the  acid  carbonate  in  function 
replacing  acid  sulphite  in  liberating  nitrous  acid.  'J'hey 
also  contest  the  observations  of  Clans  and  Kaschig,  that 
the  solution  becomes  alkaline,  .showing  that  these  state- 
ments rest  on  use  of  litmus  as  indicator,  now  recognised  as 
indefinite  where  sulphites  .are  concerned,  and  they  make 
I  the  significant  remark,  "  that  the  addition  of  excess  of 
;  barium  chloride  removes  all  the  .alkalinity." 

The  method  used  in  e.vperiments  1  and  2.  Table  V.,  was 
similar  to  that  employed  when  the  free  acids  were  under 
investigation.  The  alkali  bisulphite  was  in  every  case 
prepared  just  liefore  use  b)'  mixing  correct  proportions  of 
half  normal  caustic  soda  and  freshly  prepared  sulphurous 
acid  in  a  graduated  stoppered  flask.  Addition  of  the 
alkali  nitrite  was  then  made,  and  the  total  volume  of  the 
Lsolution  correctly  adjusted  by  addition  of  water.  A.n 
iliquot  portion  was  withdrawn  from  time  to  time  for 
fe.stimation  of  total  acidity  by  phenolphthalein  indicator  in 
presence  of  peroxide.  Boiled  water  was  not  employed  in 
these  two  experiments,  and  air  was  not  excluded  from  the 
flask  during  the  periods  of  rest. 

In  the  case  of  experiments  3  and  4,  steps  were  taken  to 
exclude  air,  as  far  as  possible,  by  use  of  boiled  water,  and 
by  transferring  the  solution  immediately  after  mixing  to 
stoppered  bottles,  which  remained  filled  with  liquid  and 
closed  until  the  moment  of  titration  arrived,  one  bottle 
being  opened  at  a  time  for  this  purpose. 

The  results  obtained  are  set  out  in  Table  V. 

The  conclusions  drawn  from  these  results  are  entirely 
confirmatory  of  those  reached  by  Divers  and  Haga. 

As  regards  their  bearing  on  the  general  question  of 
estimation  of  the  acidity  of  gases  yielding  mixed  sulphites 
and  nitrites  in  contact  with  an  alkaline  absorbent,  it  is 
noteworthy  that  the  reactions,  even  under  favourable  condi- 
tions, proceed  with  slowness ;  e.g.,  in  experiment  1  reaction 


had  barely  commenced  1.5  minutes  after  mixing,  and  was 
not  completed  in  40  hours.  In  a  bellows  test,  using  caustic 
soda  as  absorbent,  therefore,  the  reaction  would  not  introduce 
I  a  serious  error,  but  in  a  works  24-hours  test  the  reaction 
has  time  to  approach  completion,  when  there  is  enough 
sulphurous  .acid  present  to  ex;ceed  the  oxidising  power  of 
the  peroxide  present  in  first  absorbing  tube.  When  sodium 
carbonate  is  the  absorbent,  the  formation  of  the  acid 
carbonate  during  the  period  of  running  the  test  may  well 
promote  the  reaction  noted  by  Divers  and  Haga  above. 
With  normal  alkali  in  excess,  no  such  reaction  would  take 
place. 

Indicators. 

As  reg:ards  indicators  it  seems  necessary,  if  alkaline 
peroxide  is  used,  to  avoid  methyl  orange  as  indicator  (and 
certainly  it  is  so  in  making  comparative  tests),  unless  the 
special  precautions  indicated  in  previous  experiments  are 
observed  to  complete  oxidation  of  nitrous  acid  before 
titration,  when,  as  shown  below,  concurrence  and  accuracy 
of  results  can  be  obtained. 

If  phenolphthalein  is  substituted,  the  carbonic  acid, 
especially  when  spent  oxide  or  sulphate  of  ammonia 
saturator  gases  are  used  as  sources  of  sulphur,  is  quite 
sufficient  to  render  heating  of  solution  necessary,  observing 
the  same  precautions  as  to  first  oxidising  nitrous  acid  as 
with  methyl  orange.  This  is  a  drawback  to  the  utility  of 
the  indicator,  otherwise  so  excellent. 

Works  Tests. 

1.  QH«n<(7«<i(,'P.— Steps  were  taken  to  institute,  with  aU 
possible  precautions  to  ensure  accuracy,  comparative  tests 
of  the  .absorbents  with  concurrent  aspiration  of  the  exit 
gases  from  the  vitriol  chamber  proeess  through  glass  vessels, 
to  eliminate  the  uncertainties  incidental  to  bellows  tests. 
These  tests,  at  first  designed  solely  to  test  the  efficiency  of 
various  absorbents,  were  conducted,  through  the  courtesy  of 
Dr.  Messel,  at  Messrs.  Chapman,  Messel,  and  Co.'.s 
Works,  SilvertowD,  by  Mr.  Tjinder.  The  gases  were  drawn 
through  solutions  by  fine-bore  tubes  (1  mm.).  Several 
absorbing  vessels  were  used  ;  the  fii-st  in  series  of  these 
were  tested  separately,  results  of  titration  with  both  phenol 
phthalein  and  methyl  orange  being  noted,  and,  indeed,  with 
one  exception,  each  individual  absorbing  vessel  was 
separately  titrated.  Where  alkaline  absorbents  were  used, 
a  quantity  of  acid  equivalent  to  the  alkali  introduced  was 
always  added  after  completion  of  aspiration,  thus  leaving 
the  solution  to  be  titrated  always  acid  (peroxide  added,  if 
not  present  during  aspiration),  ta  be  brought  to  the  m-utral 
point  on  titration  after  standing  one  hour  to  oxidise  nitrous 
to  nitric  acid. 

These  results  are  set  out  in  tabular  form,  T.ables  VI.,  VII. 
It  will  be  seen  that,  under  such  strict  conditions  of  sub- 
division of  gases,  water  alone  proved  no  in.adequate 
absorbent. 

It  was,  so  far  as  the  series  of  tests  were  concerned,  a 
matter  of  regret  that  during  Mr.  Linder's  stay  at  the  works, 
no  opportunity  occurred  of  testing  the  apparatus  during  a 
period  of  disorganisation. 

No  attempt  was  made  to  distinguish  the  degree  of  oxida- 
tion of  the  sulphur  acids  in  the  gases  or  in  the  absorbing 
solutions.  In  some  works  an  attempt  to  infer  the  presence 
or  absence  of  sulphurous  acid  in  the  solution  resulting  from 
absorption  iu  caustic  alkali  is  made  by  iodine.  Whilst  the 
presence  of  sulphurous  aeid  in  Ike  liquid  might  safely  be 
inferred  if  iodine  is  decolorised,  the  opposite  is  not  to  be 
inferred  if  the  colour  stands  •  nor  would  it  be  safe  to  infer 
the  alisence  of  sulphurous  acid  in  the  yases,  looking  to  the 
impossibility  of  preventing  its  oxidation  during  the  process 
of  absorption  by  air  or  by  nitrous  acid,  and  to  the  action  of 
this  latter  body  upon  hydriodie  acid. 

The  conclusions,  in  these  particular  tests  under  these 
conditions,  point  to  alkaline  peroxiile  having  been  slightly 
the  better  absorbent  than  acid  peroxide,  and  caustic  alkali 
alone  better  than  either ;  the  differences,  however,  are  in  these 
tests  extremely  small,  decidedly  less  than  the  bellows  tests, 
p.  1491,  would  lead  one  to  expect.  The  amounts  of  acid 
formed  in  the  later  absorbing  vessels  and  arising  from  slow 
oxidation  of  nitric  oxide,  whether  this  latter  were  originally 
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present  in  the  gases,  or  formed  by  ilecomposition  of  nitrous   i 
acid  in  the   earlier  ahsorbing  vessels,   are  slight  in  actual 
amount.     The    conchisiors    of   the  laboratory    tests   as  to 
behaviour  of  nitrous  acid  are  confirmed. 

An  experiment  was  made  at  Silvertown  to  show  the 
extreme  reluctance  of  nitric  oxide  to  oxidise  to  nitrous  acid, 
of  which  the  result  is  given  in  the  table  appended 
(Table  VIII.). 

At  about  the  time  that  these  expeiiments  of  our  own 
were  in  progress  there  were  received,  through  one  of  the 
inspecting  staff,  results  of  experiments  on  the  exits  of  a  set 
of  vitriol  chambers  that  were  working  with  extreme 
regularity,  these  experiments  being  carried  out  by  the 
chemical"  staff  of  the  firm  with  every  precaution  to  secure 
accuracy.  From  23  to  24  cub.  ft.  of  gases  were  drawn  by 
Bunsen  pump  (the  residual  gases  after  absorption  being 
measured  by  meters)  through  two  sets  of  Emmerling  tubes  ; 
the  absorbents  in  the  one  case  being  50  c.c.  of  hydrogen 
peroxide  and  about  r30  c.c.  if  water  distributed  among 
three  tubes  ;  and  in  the  other,  40  c.c.  of  N/2  caustic  soda  and 
130  c.c.  of  water  in  three  lubes.  The  titration  ol  the 
peroxide  solution  was  made  immediately  after  the  washing 
out  of  tubes,  but  to  the  alkaline  absorbent  were  added 
40  c.c.  of  N/2  sulphuric  acid  and  50  c.c.  of  peroxide,  and  the 
whole  allowed  to  stand  three  hours  before  titration ;  methyl 
orange  was  employed  as  indicator.  Results  as  grains  81)3 
per  cb.  ft.  :  — 


Tests  No. 


A.  Witli  Hydro- 
gen Peroxide. 


B.  With 
Caubtic  Soda. 


B.-.V. 


C-8.S 
l-u7 


0-97 
1-13 


0-09 
OHKi 


At  the  same  works  the  following  tests  were  taken  at  an 
earlier  date,  but  the  method  of  always  titrating  from  the 
acid  side  to  neutrality  in  both  cases  was  not  observed.  The 
comparison  iu  this  case  was  between  neutral  and  alkaline 
peroxide  as  absorbent.  Results  in  grains  8O3  per  cb.  ft. ; 
methyl  orange  as  indicitor : — 


A.  Neutral 

B.  Alkaline 

B.-J^. 

Tests  No. 

Peroxide. 

Peroxide. 

1 

0-66 

0-73 

0-07 

2 

0'86 

0-95 

0-1)9 

l-Ol 

1-09 

0-08 

TO.'? 

1-15 

0-12 

^ 

0-ys 

1-00 

0-02 

6 

i-u 

1-24 

0-10 

In  this  particular  works,  as  in  the  one  experimented  on 
by  ourselves,  the  differences  noted  with  use  of  various 
absorbents  were  small  in  amount,  but  always  tended  in  one 
direction.  Experiments  were  on  aspir.ations  of  from  10  to 
20  ft.  of  exit  gases. 

In  reviewing  these  results  one  cannot  say  more  than  that 
no  evidence  was  forthcoming  as  to  formation  of  condensation 
products  when  caustic  soda  alone  was  the  absorbent,  and 
that,  iu  comparing  neutral  and  alkaline  peroxide,  the  small 
diffeiences  noted  point  to  the  superior  power  of  the  latter  in 
oxidising  nitric  oxide  to  nitrous  acid,  or  of  ]ireventing 
reduction  of  nitrous  acid  existing  or  formed. 

As  regards  experiments  on  concurrent  aspirations  with 
use  of  different  absoibents  made  by  members  of  the  staff  of 
inspectors,  we  are  not  in  a  position  to  suy  more  than  that,  in 
manv  cases  much  larger  differences  have  been  found,  and 
that'  the  relative  positions  as  absorbents  appear  to  be 
(1)  alkaline  peroxide;  (2)  neutral  peroxide;  (3)  caustic 
alkali ;  the  last  named  showing  the  lowest  results.  As 
compared  with  (1)  or  (2),  we  think  the  experiments  on 
solutions  above  recorded  offer  explai!;ition  why  (3)  might 
show  lower  titre  results. 

2.  Qualilatiie  Tes/.v.—  h^ince  the  date  of  the  above  tests 
at  Silveitown  opportunity  has  iieen  afforded,  through  the 
courtesy  of  the  managers  of  two  other  sulphuric  acid  works, 
of  making  a  detailed  ouaHtr.tivc  examination  of  the  solutions 
obtaine    when  final  exit  gases  from  the  chamber  process  are 


aspirated  through  a  train  of  ahsorbing  vessels  in  volume 
sufficient  to  leave  Xo.  1  bottle  of  the  series,  in  tverv  case, 
uiarkodly  acid.  The  absorbents  employed  in  No.  1  vessel 
were  (a)  sodium  c;irbonate,  (6)  caustic  soda  and  peroxide, 
(<■)  water,  trial  experiments  being  made  to  ascertain  the 
correct  volume  of  alkali  to  employ.  These  aspiration  and 
acidity  tests  were  made  by  the  works  chemists,  a  portion  of 
the  contents  of  No.  1  bottle  being  sent  to  ourselves  for . 
examination. 

These  results  are  set  out  in  such  detail,  in  Table  IX., 
that  further  explanation  in  the  text  is  uncalled  for.  With 
reference  to  Works  A  tests,  however,  it  is  interesting  to 
note  that  in  no  case  in  which  water  alone  was  the  absorbent 
(i.e.,  the  condition  of  the  first  absorbing  bottle  of  a  works 
test  using  hydrogen  peroxide  as  absorbent  in  quantitx 
insufficient  to  oxidise  sulphurous  ;ind  nitrous  acids  passing 
to  it)  have  wc  been  iMn  to  identify  hydroxyazotised  bodies 
in  the  solution  by  either  of  the  two  delicate  qualitative 
methods  employed,  although  we  proved  (Table  II.)  that 
such  bodies  arc  undoubted  products  of  the  interaciion  of 
nitrous  and  sulphurous  acids  in  aqueous  sululion  in  presenci- 
of  excess  of  the  latter  acid.  It  should  lie  remembered, 
however,  that  the  conditions  in  these  works  tests,  where 
water  alone  is  employed,  are  undoubtedly  unfavourable  for 
the  production  and  stability  of  hydroxyazotised  compounds, 
seeing  that  sulphur  dioxide  and  nitrous  acids  enter  the 
solution  simultaneously,  together  with  a  larger  exress  of  air, 
the  character  of  the  solution  at  the  end  of  the  experiments 
(SO;  absent  or  presunt  in  traces  only)  showing  that  condi- 
tions were  more  favourable  for  reaction  («)  than  for  reaction 
e  (1  ),  see  lable  IV.  Moreover,  any  nitrous  acid  in  excess 
of  1,  at  any  period  of  the  aspiration,  would  tend  to  destroy 
hydroxyamido  acid  (formed  from  hydroxiuiido  acid  by 
hjdrolysis)  by  reaction  c(v.).  The  amount  of  hylroxA- 
azotised  bodies  produced  and  finally  surviving,  there- 
fore, may  well  have  bten  too  small  to  detect  by  qualitative 
test. 

In  the  ease  of  au  alkaline  absorbent,  on  the  other  hand,' 
conditions  are  favourable  for  reaction  e(i.),  see  Table  V.,  ; 
as  acid  (other  than  bisulphite)  is  only  present  towards  the^ 
end  of  the  aspiration. 

The  experiments  recorded  in  Table  IX.  were  not 
originally  intended  to  afford  data  for  the  quantitative 
estimation  of  loss  of  acidity  due  to  interaction  of  sulphurous 
and  nitrous  acids  in  the  absorbent  used,  nor,  indted,  could 
the  total  amount  of  such  loss  be  exactly  determined  by  this 
means,  seeing  that  reaction  (a)  may  occur  simultaneously 
to  some  extent  iu  the  final  period  of  aspiralion  when  the 
solution  becomes  acid,  but  the  gain  of  acidity  on  allowing 
some  of  the  solution  to  stand  was  so  marked  th;U  it  was 
thought  interesting  to  include  a  short  tabular  statement' 
(Table  X.)  giving  the  percentage  loss  of  acidity  calculated  ou 
the  assumption  that  the  hydrolysis  of  the  hydroximido 
sulphuric  acid  (to  which  this  gain  of  acidity  is  undoubtedly 
due)  had  not  sensibly  proceeded  prior  to  tbe  fir;t  titration 
for  total  acid,  conducted  within  one  hour  of  ihe  conclusion 
of  the  aspiration.  The  figures  for  hydroximido  acid  so 
obtained  are  necessarily,  therefore,  minimuni  ones,  as 
also  the  figures  for  percentage  loss  of  aci<i  deduced  from 
them  bj-  calculation.  We  thus  arrive  at  the  interesting 
conclusion  that,  in  one  experiment,  the  minimum  figure  for 
loss  oi  acidity,  in  the  first  absorbing  vessel,  due  to  the 
formation  of  this  compound,  was  nearly  IS  per  cent,  of 
tbe  total  constituent  acids  entering  and  absorbed  therein. 
i  Confirmation  of  the  correctness  of  this  conclusion  was 
sought  by  a  gravimetric  estimation  of  sulphur  ;icids  by  tbe 
■•  ]5ariuui  Chloride"  method  described  on  p.  149.'i.  The 
maximum  ficiuTe  (2 '93)  for  total  hydro.xyamidoaeid  produced 
by  hydrolysis  (in  terms  of  S(  ij)  compares  with  2  ■  29,  tbe 
minimum  figure  for  the  amount  of  this  acid  so  produced  in 
the  interval  ietween  the  first  and  second  titnition.  While 
the  figure  (j3-  71)  for  total  sulphur  acids  (in  terms  of  bO,) 
— -determined  by  bromine  oxidation — increaseil  by  2-'J3, 
the  SO-,  equivalent  of  the  nitrous  acid  corresponding  to  the 
hydroxyamido  acid  found  by  gravimetric  test  (2 -',13)  gives 
a  total  of  3G'64,  which  compares  very  well  with  37'22,  the 
figure  deduced  entirely  from  titration  results. 

In  the  case  of  tbe  water  experiments,  the  titration  results 
I   are  confirmatory  ot  absence  of  hydroxyazotised  bodies. 
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Action  of  Chemical  Reagents  on  the  Flexible  Bellows 
Aspirator. 
We  now  revert,  finally,  to  the  method  in  everyday  use  and 
practice,  of  estimation  of  acidities  hy  the  bellows,  and  to 
attempts  to  throw  some  light  on  discrepancies  that  occur  in 
use  of  various  absorbents  It  will  not  be  necessary  to  go 
much  into  detail,  as  the  results  of  work  done  have  not  tiiken 
us  very  far. 

While  eiigaged  in  this  work  some  curious  discrepancies 
from  certain  works  were  brought  under  our  notice,  where 
twice-normal  caustic  soda  was  used,  especially  in  one  in- 
stance, when  the  concentrated  soda  was  introduced  into  the 
bellows  first,  before  the  absorbents  and  diluent  water. 

As  illustrating  the  perplexing  results  that  have  been 
obtained  under  supervision  by  competent  experimenters  in 
use  of  the  bellows  aspirator  with  various  absorbents,  I  may 
quote  the  following  from  experiments  made  at  the  works 
where  the  concurreut  aspirations  through  Kmmerling  tabes 
were  conducted,  the  tests  being  in  as  rapid  sequence  as 
circumstances  permitted  : 

Chamber  exit ;  grains  of  SO3  per  cb.  ft. ;  methyl  orange 
indicator  : — 


Absorbent, 


Experiment  1. 


(1)  lOc.c.  of  HjOj  +  lOc.c.otN/S, 

NaHO  +  200c.c.  of  U.O. 

(2)  lOc.c.  (If  H2O2+20nc.c.  ofHoO 
(S)  lOc.c.  of  N/2,  NaHO  +  200  c.c. 

of  H2O. 


0-69 
0-69 


Experiment  2. 


0-98 


0-57 

o-«o 


In  each  case  i  cb.  ft.  of  gases  was  taken.  The  experi- 
ments were  then  varied  by  shaking  up  similar  qoantitiee  of 
absorbents  with  air,  i  cb.  ft.  in  each  case.     Results  were— 


Absorbent  1.       .Vbsorbeni  -2.       .Absorbent  3. 


From  the  surface  of  an  old  bellows,  when  cut  open, 
Mr.  Linder  was  able  to  scrape  sufficient  of  a  resinous  body 
to  study  its  reactions  under  laboratory  conditions.  The 
body  appears  to  act  as  au  acid  to  caustic  soda  when  a 
dilute  solution  of  alkaline  peroxide  is  allowed  to  react  upon 
it  in  the  cold,  with  phenolphtbalein  as  indicator.  With 
methyl  orange,  on  the  other  hand,  the  full  equivalent  of 
alkali  used  is  recovered  by  titration.  If  the  soda  be  omitted 
and  peroxide  be  allowed  to  act  by  itself,  no  acid  can  be 
detected  in  the  resulting  liquid  by  either  indicator. 

Thus,  a  sample  of  resinous  dust  from  bellows  aspirator 
exhibited  the  following  properties  :  — 

Heated  on  a  platinum  spatula  it  ignited,  leaving  a  charred 
mass.  Xo  smell  of  SO.,  could  be  detected.  Keadily,  but 
not  completely,  soluble  in  carbon  bisulphide. 

Boiled  \\ith  strong  nitric  acid,  solution  was  not  complete; 
the  diluted  solution  gave  no  precipitate  with  barium 
chloride. 

Boiled  with  sodium  bicarbonate  and  peroxide,  it  did  not 
dissolve  ;  the  acidified  filtrate  gave  a  faint  cloudiness  with 
barium  chloride. 


Table  I. 
Interaction  of  Sulphurous  and  Nitrous  Acids  in  Aqueous  Solutions  containing  Excess  nf  Sulphurous  Acid,  15°  C. 


Eti  nation. 


(o)  =  <!(iii.)  — 
2(HO)NO-i-2HSO,H  = 
N20  +  2H2S04+H20. 


.Molecular  Proportions. 

Reacting  Acids 

Per  Riven  t,      ^       .    ■ ,         Per  500  c.c.  of  Solution.         ,.  ,  , 

Equation.  Keactmg  Acids.  Sulphurous  Acid  excluded). 


Decrease  of  Acidity  per  Cent,  of 

Total  Acids  reacting  (excess  of 


.Authority. 


Theory. 


Found, 


(HO)NO, 
Taken 


HSO3H. 


Found 


(HOjNOHSOjH.  (H0)N0!hS0,iH.       N/2.     l'^^?^ 


Excess       On 
found.  Uixing. 


After      After 
1  Day.   2  Days. 


Calcu- 
lated. 


I 


(J)  =  f/(iii.)- 
S(Ht))NO  +  HSO,H  = 
2i\0  +  HaSO,  +  H.O. 

d(i.)- 

(HOsN  +  HSOjH  = 
(HOjNSOsH-i-  H2O. 

e(i.)- 
(eO)XO  +  2HSO,H  = 
HON(S03H)2  +  H20. 

By  experiment,  found— 

1.  Concentrated     solu- 

tion— 

(i.)   

(ii.)  

2,  Dilute  solution— 

A 

B 

C 

D 

E 

F 


Weber  (vide 

Lunee,  Vol.  I. 

(edit.  I.), 

p.  iU). 

Kerzelius 

Raschig 

Divers  and 
Haga. 


c.c.  c.c. 


50-0- 


1-lt 

i.-ro 

505  n 

1-39 

15-0 

505 '0 

VVi 

15-11 

*!-0 

!•« 

i:i-7 

«■! 

1-59 

150 

63 -.S 

1-70 

15-II 

Ul-2 

1-75 

7o 

5B-1 

1-77 

10-0 

«  0 

210' 0 
S7-0 

0-0 
1-3 
15-0 
90-0 
29-7 
9-S 


4S-0 

36-5 

W5 

36-0 

4S-0 

38-0 

17-0 

.17 -0 

3n  0 

50-0 

.38-0 

39-0 

52-0 

«-u 

550 

40-5 

W5 

54-0 

390 

mixture,  iifter  reaction,  matle  up  to  500  c.o.  for 
Evolved  {ias  measured  in  burette. 


Remarks  on  Methods  employed  in  the  above  Expert meytts. 
\\.  Concentrated  Solutions  :—V\\euo\p\i\.\\^Wm  indicator,  peroxide  present. 

(i.)  Solutions  mixed  in  tube  as  described  in  experiment.    Volume  about  50  c.c. ; 
analysis.    Results  calculated,  to  500  c.c.  of  solution  =  results  obtained,  x  lo. 
(ii.)  Solutions  mixed  direct  in  500  c.c.  flask ;  gas  not  measured,  otherwise  as  above. 
Ig.  Dilute  Solutions ;— Phenolphthalein  indicator,  peroxide  present. 

A.  (3.    15  c.c.  of  half  nornuil  sodium  nitrite  added,  drop  by  drop,  to  400  c.c.  freshly  prepared  sulphurous  acul  containinir  sulphuric 
acid  eqiiivaleni  to  nitrite  taken.     Volume  made  up  to  500  c.c.  for  analysis  ;  results  calculated  to  this  volume. 
13*7  c.c.  of  half  7iornial  sodium  nitrite,  as  above. 
15  c.c.  of  hfllf  normal  sodium  nitrite,  diluted  to  fifth  normal  strength,  then  as  above  (sulphurous  acid  in  such  excess  as  to^ 

interfere  with  estimation  of  acidity  (-banKes). 
7*5c.c.  of  hair  normal  sodium  nitrite  diluted  to  eighth  normal  strength,  then  as  A  above. 

20  c.c.  of  half  noruial  sodium  nitrite  diluted  to  tenth  normal  strength  added  to  9(tO  c.c.  of  sulphurous  acid  containing  hvdro- 
ehloric  acid  equivalent  to  nitrite  taken,  total  volume  1,000  c.c. ;  results  calculaled  to  500  c.c. 


Ii. 

i). 


E. 
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Tablk  II. 
Interaction  of  Sulphurous  and  Nitrous  Acids  in  Aqueous  SoluHon  containing  Excess  of  Sulphurous  Acid,  15°  C. 

^Results  calculated  to  500  c.c,  of  Solution'). 


Nitrous  and  Sulphurous 
Acids. 


Reactiu?  Acids. 


Products  of  Reaction  in  Terms  of  N/2  Acid  o.c.  after  mixing 
and  before  standing. 


Taken. 


(BO)  NO 

N/2. 


■  Excess 

:  HSO3H 

ESO.H  ^^ 

N/2.        N/2 


In  Terms  of  N/2  Acids. 


Molecular 
Proportions. 


'"?„^alf?S?cl'iH0NH(S03H) 
fi^ain  of 


{HO)NO.    HSO3H.  ,  Total.  j(HO)NO.   HSO3H. 

Ill 


Acidity  on 

standing. 

f(i.). 


by  Alkaline 
Copper  Test. 

e(\\.). 


HjSO. 
calcu- 
lated 
from 
Nitrous 
Acid. 


Total  Add 

equals 

twice 

Nitrous 

Acid 
reduced. 

{i),e(i.). 


Found. 


1.  Concentrated  Solution : 


c.c. 
(i.)  180 
.(ii.)  160 


CO. 

505 
505 


c.c. 
•210 


?.  Dilute  Solution :  — 
A.  JSn  4»'0    !      0-0 


B.  13-: 


15-0 
15'0 

7-6 


V.  10-0 


41-1 

62-8 

141-2 

SB'l 

43-0 


1-2 

15-0 

90-0 

29-7 

9-5 


c.c. 
130 
150 


15-0 


c.c. 
295 

41S 


43-0 


13-7       !       39-9 


lo'O 
15-0 
7-5 
10-0 


47-8 
51-2 
26-4 
35-5 


c.c. 
425 

568 


58-0 
53-6 

62 '8 

KB -a 

33-9 
45-5 


1-39 


1-.19 
1-70 
1-76 
1-77 


411 
94 


12-0 
11-8 

is-i; 

144 

9-S 

13-65 


Absent 

Al)MTlt 


Absent 

Absent 

*  Present 
•Present 
Absent 
Absent 


220 

206 


18-0 

15-6 

14-4 
15-(1 
6-2 
6-33 


2lil) 
300 


3U-0 

■4^    (n.) 
Ulil.) 
30-0 
80-0 

16-0        ' 
20-0        I 


2.i6 
311! 


30-1 

28-4 
2S-4 
28-4 
31-0 

srs 

IB'S 
21-0 


Sulphurous  Acid  in  Terms  of  N/2  Acid  cc. 


Nitrous  Oxide  Gas  produced. 


Calculated     i  Calculated 

as  as           ' 

HON(S03H)2.  H.SO..              Total. 

eCi).           I  (")           I 


1.  Concentrated  Solution  .— 
(i.)    80  220  3110 

(ii.)  188  206  3^4 


Found. 


295 
4IS 


Collected 

and 
Measured. 


Dissolved, 

calculated 

approxinialel.v. 


c.c. 

1711 

Nut  measured 


Total. 


Hydrnximido- 
sulpliuric  Acid. 


Total  H0N(S0jH)2 

calculated       Vield  per  cent, 
from  Sulphuric  of  total  obtair- 
-Veid.  ,    able  i\v  e^i.l. 


(al. 


c.c. 
(^20 

577 


(■')=0. 


15 
31 


« 


i.  Dilute  Solndon  ;— 


A.  24-0 

18-0 

42  0 

■IS'O 

Ii.  23fi 

15-« 

,T.>-i 

C.  31 -2 

14-4 

45-I1 

47-8 

I).  28-8 

15-6 

44-4 

51-2 

E.  19'6 

5-2 

24  S 

26 -4 

F.  27-3 

68 

33-6 

35-5 

No  jrns 


5(1 

40 

44 

4;i 

411 

52 

44 

48 

15 

65 

18 

68 

Remarks  on  Methods  employed  in  the  abcve  Experiments. 
Letterins  follows  arrangement  in  Table  I.,  in  which  the  same  experiments  are  arranged  somewhat  differently  to  effect  other  compivrisons. 
See  Table  I.,  therefore,  for  general  remarks. 

xperim^^^  is  the  titration  result  using  phenolplithalein  in  presence  of  peroxide  ;  us  in  all  the  other  experiments  in  this  table, 
(ii  )  "         Do.  do.  using  phenolphthalein  in  absence  of  peroxide. 

(iii.)  Do.  do.  using  methyl  orange  in  presence  of  peroxide. 

^^''T Hyjjrolysis'may  have  occurred  during  Alkaline  Copper  test ;  there  is  no  other  reason  to  believe  that  hydrolysis  had  occurred 
during  mixing  of  the  acids  than  this  behaviour  to  alkaline  copper  sulphate. 

Table  III. 
Tabulation  of  Results  A,  B,  C,  JD,  E,  F,  Table  II.,  on  Hypothesis  A. 
{Results  stated  in  terms  of  Xj-2  Acid  per  500  c.c.) 


Hypothesis  4. 
e(i),e(ii).p(iv). 


B. 


D. 


Found. 


Total  Acidity 

Bydroximido  Ackl : 

Total  produced  by  f  (i) . 

Destroyed  by  <;(ii) 


Calcu- 
lated. 


^°»°'»-    Uted.''^"""**- 


SO'O 


21-5 
8-5 


40 -Ot 


19-9 
7-4 

12-5 
63-0 

43-0 

Calcu- 
lated. 


Found. 


23-9 
61 

17^ 
74-5 

Calcu- 
lated. 


£. 


P. 


30-0 


25-6 

4-4 


Found. 


lS-3 


Calcu- 
lated. 


Found. 


lS-2 
1-8 


21-0 


Calcu- 
lated. 


20-0 
17-7 


21-2 

83  0 


n-4 

86-5 


15-4 
87-0 


4S-0 


os-o 


Net  produced  c(iv) 12'0        13-0 

Net  per  cent,  or  total  produced..         ..  6U'51 

Bv  Uvpothesis  1,  for  comparison  :— 
yield  percent,  of  total  obtainable 
if  (0)  =  0.  j 

+  It  wil'  he  seen  from  the  example  given  that  in  Table  II.  the  percentaer"s  of  hydroximido  acid  produced  arc  calculated  from  th'- 
tot-ll  obtainable  (  =  twice  the  niiroiis  acid  present)  and  from  that  found  from  the  gain  of  acidit.v  after  h.v.lrolysis.  In  Table  III..  00  the 
other  hand  by  the  theory  under  examination  where  the  whole  of  the  sulphurous  acid  reacting  is  supposed  to  form  hydroximido  acid,  a 
portion  ot  this  itself  reacting  with  the  nitrous  acid  added,  the  quantities  compai'cd  for  percentage  yield  are  calculated  on  a  lower  divisor. 
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Tablb  V. 
Interaction  of  Sulphite  and  Nitrite  in  Dilute  Aqueous  Solution  (15"  C.)- 


Found  after  Reaction  in  Terms 

Proportions  Reacting  to  Form  Sodium 
Disulphonate  HONCSOjIfaJa. 

Acid  per  600 

C.c. 

of  Half-Normal  Acid  per  500  c.c 

Time 
Interval 

Found  in  Terms              Mnlecnlm. 

of  Half-Normal 

Acid.                     iToportions. 

NaNOj. 

NaHSOa. 

NaHCOa. 

Acidity. 

M  ixinz 
and  before 

NaNOj. 

NaHSO.") 

S:}  "^"'"^•- 

Na^fO^=!NaHSOJ 

Titration. 

iVt-         =De-       NaNU.     NaHSOs 
crease  of    crease  of          i         ,        o 

Acidity.    Sulphite. 

■ 

c.c. 

c.c. 

c.c. 

c.c. 

c.c. 

i 

11-90 

15  minutes 

10-2        ■\ 

1 

3W 

11-80 

16  hours 
20  hours 

Trace 

4-5         / 
3-7         f      •■ 

( 

40  hours 

Small 
trace. 

0-4        J 

c 

h  minutes 

8-86     -) 
7-50       I 
4-80       C      •• 

25  minutes 

2 

10-00 

•  • 

8  hours 

:: 

*■ 

( 

21  hours 

Present 

1     0-00    ; 

( 

5  minutes 

37-6               2-7 

7    , 

1  day 

Present 

14-8             10-2 

3 

15-00 

45-50 

2  days 

Present 

21-0         1       11-7             11-8       '       24-0 

\   ' 

6  days 

Present 

1         5-5             lS-8 

10  days 

Traces 

18-0        1         5-0             lS-5             27-5                 1                -J-ot 

16  days 

Absent 

Hydroxyimidosulphate  present,  hydrosyamulosulphute  absent 
by  allialine  copper  sulpliate  test. 

4  . 

1500 

30-20 

lt-80 

15-40 

Iday 
10  days 
16  days 

Present 
•Present 

t-li)-0     I       11-5       1         ..         i         ..                  ., 
1-0        ,t-27-0    1      14-1       1      29-2                1              2-(l7 
Hydroxyiraidosulphate  iiresent,  hydroxyamidosulphate  absent 
by  allialine  copper  te.*-t. 

•Air  present.  ■^  Ne;;ative  sii?n  (-)  before  acidity  fiaures  marks  alkalinity. 

Note.— No  effect  on  the  titre  results  from  mixing  neutral  sulphite  and  nitrite  solution  with  or  without  addition  of  alkali,  onlyfractional 
difiference  in  titre  being  noticed  in  times  varying  from  4  minutes  after  mixing  to  21  hours.  This  is  entirely  confirmed  by  Divers  and 
Haga  (p.  674). 

Table  VI. 

Siluertoun  Experiments. 


Aspirator. 


Absorbing  Bottles. 


Controlling  Factors. 


Peroxide  present  :— 
Concurrent  Tesl>  I : 

(i)   Water 

(ii)  Soda 

Concurrent  Tests  2 : 

(i)  Water 

(ii)  Soda 


Volume 

of  "Water 

run. 


Cb.  Ft. 

0-71 
0-80 


Soda  present  :  — 
Concurrent  Tests : 

(i)  Water 

(ii)  Peroxide  . . . 


Water  :— 

Concurrent  Tests  1  :— 

(i)  Water i 

(ii)  Peroxide S 

Concurrent  Tests  2 :  — 

(i)  Water > 

(ii)  Peroxide S 

Rate  of  Flow  (liydropon 
peroxidt'  present)  ;  — 
Concurrent  Tests ; — 

Slow 

Rapid 


0-76 
0-75 

0-4O> 
l-07i 


Time. 


Hourn. 

1-5S 
1-75 


f  1-83 
■(.1-92 


yi-42 
(  1-60 


Rate 

of 
Flow. 


Cb.  Ft. 
per  Ho\ir. 

0-45 
0-46 


(1-41 
O-3'.i 


o-.iS 
(]-50 


ri-00 

12-67 


Caustic 
Soda,  JS/2. 


Peroxide,        Caustic    I    Peroxide,       Caustic    i   Peroxide, 
10  Vols.    [Soda,  N/-2.  '     10  Vols.       Soda,  N/2.        10  Vols. 


10-0 
115-0 


15 -0« 
15-0 


{:: 


c.c. 

10-0 
10-0 

15-0 
15-0 


15-0 


15-0 
15-0 


12-6 
12-5 


c.c. 

z'o 

5-0 


5-0* 
6-0 


e.e. 
5-0 
5-0 

6-0 
5-0 


c.c. 
2-0 


5-0 

5-0 

5-0 
5-0 


l.-)-0 
5-0 


O-O.l  grm.  of  the  dust  boiled  with  neutral  (11  vol.) 
peroxide.  The  resulting  liquid  proved  to  be  neutral  to 
methyl  orange  indicator,  and  to  phenolphthalein,  hot  or 
cold. 

Note. — This  corresponds  to  water  and  jieroxide  in  the 
bellows,  -when  close  agreement  is  observed  between  results 
obtained  with  methyl  orange  and  phenol  phtbalein  indicators. 
—See  Tabulated  Tests,  Table  XI.,  below. 

0-05  grm.  stirred  with  5  c.c.  of  X/-2  NaHO  -f  2-55  H„0.j 
(11  vols.)  +  100  c.c.  water.  After  standing  five  minutes, 
5  c.c.  of  X/2  HjSOj  added,  then  X  ->  ^oda  to  neutralise. 


i 


(«)  Soda  required  =  0-08,  methyl  orange  imiieator. 
„  =  0-39,  phenolphthalein,  cold. 

„  =  0-43,      „  „  hot. 

Note. — This  correspond!"  to  alkali  and   peroxide  in  thft 
bellows,  when  higher  results  are  invariably  obtained   whea  ' 
alkaline  peroxide  is  empiojed. 

To  this   behaviour  we  are  inclined   to  attribute  some  of  ] 
the   erratic   and  so  very  perplexing   results  obtained  w-hen 
alkali  is  employed  in  the  bellows. 

The  sulphuric  acid  exit  tests  recorded  in  Table  XI.  were 
confirmed   by  an   exhaustive  scries  of  laboratory  tests,  m. " 
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Table  VI. — continued. 


Controlling  Factors. 


Total  Acidity. 


As  Grains  SO3  per  Cubic  Foot. 


In  A. 


Peroiide  present  :— 

Concurrent  Tests  1 :—    ' 

«^''"«  (ll^jni 

(•     (dj  2-66 
(ii)  Soda ■! 

Ci   (6)2-12 

Concun'ent  Tests  2 :— 

<''^^=''- {'SrS 


(ii)  Soda  . 


(6)  1-51 
(c)  1-47 


(4)  l-fio 
(6)  1-61 
(c)  1-.50 


Soda  present : — 
Concurrent  Tests  :— 
!i)  Water 

(ii)  Peroxide I 


Water  :— 
Concurrent  Tests  1 : — 

(i)  Water (6)  I'M 

(ii)  Peroxide (6)1-89 

Concurrent  Tests  2  : — 

(i)  Water '   (5)  1-17 

(ii)  Peroxide ;  (i)  1-43 


Rate  of  Flow  itiydrogen 
peroxide  presort) : — 
C<incurrent  Tests  ;— 

Slow 

Rapid 


(6)1-1 
(6)  1-19 


InB. 


O-Oi 
0-04 


0-OG 

o'os 


(1-12 
0-06 


0-44 
0-08 


0-20 
0-1.5 


0-12 
0-13 


InC. 


By 

Bellows 

Total.    Aspirator. 

Water  and 

Peroxide. 


0-04 
0-02 


003 

o'os 


0-07 
0-08 


0-12 
0-06 


0-08 
0-OG 


0-04 
007 


2 -OS 
2-01 


1-41 
1-G6 


1-S4 
1-75 


2-00 
2-03 


1-45 
1-62 


1-33 
1-39 


(•(A)  1-53 
*.  (c)  1-49 


(6)  2-10 


(6)  1-58 


Per  Cent,  of  Total  Acid. 


In  A. 


InB. 


InC. 


97-0 


93-6 

91-5 


89-7 
92-0 


72-0 
93-1 


80-7 
88-3 


88-0 
85-6 


Remarks. 


4-S 

i-9 


6-5 
3-t 


22-0 
3-9 


13-S 
8-0 


9-0 
9-3 


2-1 
3-6 


rTests    (1)— Absorbing   Vessel  A.  = 
Woulff's  bottle,  inlet  tube  reduced 
to  pin  point. 
J  Tesis    (I)  —  Absorliing  Vessel   B.  = 

I     Scrubbing  bottle,  rose  inlet,  holes 

I     1  mm.  diameter. 
Tests    (1) —Absorbing   Vessel  C.  = 

L    Mitscherlich  Bulbs. 

rTests    (2)  —  Absorbing  Vessel  A.  = 
Cylinder  (260  c.c.,  gi-aduated),  inlet 

J     tube,  pin  point. 

1  Tests  (2)— Absorbing  Vessels  B.,  C.  = 

I     Drechsel's   bottles,  inlet    tube    re- 

L    duced  to  1  mm.  diameter. 


..^      r_  Absorbing  Vessels  as  in  (2 
,  J'     *  Peroxide  added  l)efore 

\"^ 
I. 

^Absor 
J  as  a 
1  Absor 
V.    tut< 


)  above, 
titration. 


6-0 
3-0 


5-0 
3-7 


3-0 
5-1 


^Absorbing  Vessels  A.,  B.  =  Drechsel's, 
'.     as  iibove. 
Absorbing   Vessel   C.  —  Cylinder,   as 
above. 
Peroxide  added  to  A.  B.  before 
t.        titration. 


Drechaers, 


Absorbing  Vessels  A.  B.  - 
above, 
bing   Vessel  C.  =  Bottle,   inlet 
tute  reduced  to  1  mm. 


..Voie.— Indicators  (o)  = 

(6)    : 

(CM  ■■ 


■  &a. 


Phenolphthalein,  eold")  Indicators  are  compared  by  dividing  the  same  solution. 
:  Methyl  Orange,  cold  j     <-"'> '  (*> •  ('"'  "^^  bracketed,  thus  [  |°J;  . 
Table  VII. 
Silvertown  Experiments, 


Such  comparative  tests. 


Aspirator. 

Absorbing  Drechsel's 
(Inlet  Tube  reduced  to  1  mm.  diameter). 

Acidity 
(in  Terms  of  SO3.    Grains  per  cb.  ft.) 

Time. 

Rate 

of 
Flow. 

A.                  i 

B. 

C. 

Contents  of 
A.  and  B.  mixed. 

C. 

Total. 

W-ater 
Run. 

Sodium     1  Peroxide 
Bicarbonate      Pure 

N/2         (11  Vols.) 

1 

Sodium 
Bicarbonate 

N/2 

Peroxide 

Pure 
(11  Vols.) 

Sodium 
Bicarbonate 

N/2 

Peroxide 
Pure 

(11  Vols.) 

As 
SO3. 

0-68 
1-48 

As 
HCI. 

As 
HNO3 

(by 
dill.). 

Total. 

Total 
Acidity. 

(1)  71,100 
,2)  56,800 

Min. 
120 
115 

Cb.  Ft. 
per 

Hour. 
1-25 
1-06 

c.c. 
17-5 
17-5 

c.c. 
7-0 
7-0 

c.c. 

5-0 
6-0 

c.c. 

2-0 
2-0 

c.c. 
2-6 

2-5 

C.C. 
1-0 
1-0 

0-04 
0-04 

0-40 
0-18 

1-12 
1-68 

0-06 
0-03 

1-18 
1-71 

Note.— Tests  (l)  and  {2)were  taken  at  the  same  plant,  but  on  different  days. 

Tablb  VIII. 

Silvertown  Experiments. 

0'7  cb.  ft.  of  gas  drawn  through.     Time,  one  hour. 


Absorbiuff  Vessels  i  II  Sequence. 


1.  Drechsel's  bottle,  60  c.c.  of  strongs,  pure  sulphuric  acid ;  inlet  tube 

reduced  to  1  mm.  diameter. 

2.  Drechsel's  bottle,  do 

S.  Mitscherlich  Imlhs,  25  c.c.  of  strong,  pure  sulphuric  acid 

4.  Mitscherlich  bulbs,  do 

5.  Drechsel's  bottle,  aa  above  

■6.  "Woulff's  bottle,  10  c.c.  of  N/a  caustic  soda ;  inlet  tube  reduced  to 

pin  point. 


Contents  of  each  Absorbing  Vessel  examined  separately  by 
each  of  the  following  Indicators. 


Diphenylamine 

in 
Sulphuric  Acid. 


Deep  blue 

Deep  bhie 

Defip  blue 

Blue 


Metaphenylene 

Diamine 
Hydrochloride. 


SHght  brown 

Slight  brown 
Slight  brown 

Slight  brown 
No  brown 


Ferrous  Sulphate. 


Slight  brown  rin#r. 

Slight  brown  ring. 
Faint  brown  ring. 
Faint  brown  ring. 
Fuint.  brown  ring. 
No  brown  ring. 
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Table  IX. 

Examination  of  Solutions  obtained  when  Exit  Gases  from  the   Vilriol-Chamber  Process  are  drawn  through  various 

Absorbents, 


Description  of  Sample 

Examination  of  Sample. 

Gases  employed. 

Acidity  of  Sample 

Xo.  1  Absorbing  Vessel. 

OB 

Is 

g  B 

=1    't 

^3      111 

Bydroxyazotised  Bodies. 

'        jj 

I? 

Acid  Cauijht  by  Absorbent,  in 

rerms 

of  SO3  Grams. 

„S      <a^ 

By 

Taken 

s-S 

i-3 

Absorbent 

■^0 

=^       is 

By  "  Barium 

F"? 

<  s^it 

used. 

Enuivalent 

Excess 

Total 

■si 

2=     g|i 

Copper 

Chloride  "  Test. 

rs 

301  a 

of 
Absorbent. 

over 
Absorbent. 

Total. 

per 
cb.  ft. 

fs 

ii    Bi 

Test. 

> 

(r 

Works  A. 
1. 

24-5 

1-07 

Sodium 
carbonate. 

12-5 

4-50 

17-00 

0*69 

Ac 

d 

Traces 

Absent 

Present 

Present. 

2. 

25-3 

0-31 

Water 

2-84 

2-84 

0-U 

^ 

^^ 

Absent 

3. 

2S-8 

1-20 

Sodinm 
carbonate. 

12-.5 

4-90 

17-40 

0-73 

" 

" 

Present 

Present. 

4. 

27"S 

0-65 

■Water 

3-73 

3-73 

n-14 

J 

Absent 

,j 

Absent 

., 

5. 

25-9 

1-52 

Sodium 
carbonate. 

12-5 

3-70 

16-20 

0-63 

• 

Traces 

•' 

Present 

Present. 

6. 

26-9 

0-57 

Water 

3-64 

3-Gl 

0-14 

, 

J, 

„ 

Absent 

20-7 

2-42 

Sodium 

26-0 

4-6G 

29 -tie 

1-43 

Smells 

j^ 

Present 

Present. 

carbonate. 

of  SOj. 

BaSO,  equivalent  of 
hydroxyamido 
sulphuric  acid- 
fa)  1-10  grm. 
(6)  1-11  Kmi. 

S. 

23-6 

2-42 

Water 

•• 

3-49 

3-49 

0-lG 

" 

Trace 

■• 

Absent 

-• 

M'orks  B. 

1. 

40-0 

0-78 

Caustic 
soda  and 
peroxide. 

25-8 

2-10 

27-90 

0-09 

" 

Traces 

" 

Present 

Present. 

2. 

29-5 

2-30 

25-8 

0-90 

2(i-70 

0-90 

" 

Smells 
strongly 
of  SO,. 

" 

" 

3. 

21-5 

1-23 

" 

25-8 

0-50 

26-30 

1-22 

■■ 

Smells 
ofSOj 

•• 

" 

4. 

40-0 

1'09 

25-8 

0-30 

26-.'i0 

0-60 

.Absent* 

j^ 

Trace. 

5. 

SO-3 

1-11 

25-8 

3- no 

28-80 

0-95 

,, 

„• 

j^ 

Absent 

.Vbsent. 

6. 

31-0 

1-60 

19-4 

9-70 

29-10 

0-94 

„ 

* 

„ 

„ 

„ 

7. 

26-5 

l-*9 

•• 

19-4 

9-30 

28-70 

1-08 

.• 

" 

" 

*  la  no  case  could  excess  of  peroxide  be  detected. 

Method  of  Aspiration  employed. 

"Works  A.— Gases  aspimted  through  three  absorbing  cylinders.  First  cylinder  contained,  in  every  case,  125  c.c.  of  water ;  in  experiments 
1,  S,  and  5,  sodium  carbonate  equivalent  to  12*5  grains  of  SO3  was  present ;  in  experiment  7,  this  amount  vras  double;!.  No  peroxide  was 
present  during  aspiration.  After  absorption,  the  contents  of  the  first  vessel  were  made  up  to  "250  c.c. ;  one-half  of  this  was  titrated  for  total 
acidity  with  addition  of  peroxide,  methyl  orange  indicator  ;  the  remainder  was  forwarded  to  us  for  qualitative  examination. 

Works  B.— Gases  aspirated  through  three  absorbing  bottles.  First  bottle  contains,  in  experiments!  lo  5,  caustic  soda  equivalent  to  25*3 
grains  of  SO.i  +  13  c.c.  of  peroxide,  total  volume  of  liquid  about  130  c.c.;  in  experiments  i»,  7,  caustic  soda  used  equivalent  to  19"-1  grains 
of  SO3  and  13  c.c.  of  peroxide.  Contents  of  first  bottle  accurately  halved,  one-half  titrated  forT.A.  b^- works  chemist,  the  other  forwarded 
for  qualitative  examination  above.    Both  sets  of  results  are  tabulated  together  in  Table  IS.  above. 


Table  X. 

Stiiphiiric  Acid  E.rit  Tests.      Works  A. 

Effect  of  Formation  of  Hydrojryazotised  Bodies  upuJi  the  Total  Acidity, 


Total  Acidity  of 

Hydroxyamido  Acid 
m  Terms  of  SO3. 

Total  Acid  in  Terms  of  SO3.    Grains. 

Loss  of  Acid  per  Cent, 
of  Total  entering 

Solution  i'j  Terms  of 

SO3.    Grains. 

Time 

Grains. 

In  Gases  entering 

Recovered  by 

Interval 
between 

and  Absorbed  in 
First  Cylinder. 

Titration  per  Cubic 
Foot  of  Gases. 

Calculated  from 
Total  Acidity. 

Test, 

Barium 
Chloride 
Method." 

Before 

After 

Equals 

, 

Standing. 

Standing. 

Tests  a,  b. 

Gain  of 
Acidity. 

Per             Per 
Volume    ,      Cubic 

Before    '      After 
Standing.    Standing 

Before         After 
Standing.    Standing. 

a 

b 

b-a 

Aspirated.       Foot. 

a                 h 

a                   b 

Soda 

i 

Carbonats. 

Days. 

1 

4-51 

4-95 

16 

0-44 

Presen 

i8-:is         0-7+s- 

0-604            0-712 

7-2       1          4-8 

3 

4-88 

5-16 

15 

0-28 

1^ 

18-22             0-766 

0-730            0-742 

4-7               3-1 

6 

3-73 

4-17 

14 

0-44 

,, 

17-55            11-677 

0-6-27            0-6« 

7-4       1          4-9 

'       ( 

4-66 

fi-95 

8 

2-29 

.. 

36-53            1-765 

1-4.33             1-344 

18-8      '        12-5 

3 

2-93 

37-22            1-798 

1-433             l-54i 

20-3              14-1 

Water. 

2 

2-84 

2-78 

1(! 

-0-OB 

Absent 

.. 

4 

3-73 

3-74 

L^i 

0-01 

. .                  . . 

.. 

A 

3-64 

3-88 

14 

0-04 

.. 

.. 

S 

319 

SS8 

S 

-0-11 

.. 

.. 

.. 
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Table  XI. 

Methyl  Orange  and  Phenolphthalein . 

Indicators  compared. 

(Bellntcs  Aspirator  Tests. —  Vitriol  Chamber  Exit  Gases.) 


Total  Acidity,  as  Grains  SO3  per  Cubic  Toot. 


Method. 


A.  Alkaline  Peroxide  in  Bellows.— Solu- 
tion acidified  and  allowe*!  to  stand 
before  dividing  tor  titration  into  three 
portions. 

B.  Acid  Perniide  in  Bellows.— Solution 
divided  for  titration. 


which  similar  titration  results  were  obtained  when  air  was 
shaken  in  the  bellows  with  the  same  absorbents,  but  without 
our  being  able  to  indicate  an  adequate  cause  for  the  greater 
discrepancies  noted  by  some  other  observers. 

C<nc!vi:o)  s  as  to  Abscrldils^^ 

The  above  detailed  results  point  to  the  undesirability  of 
relying  on  caustic  alkali,  or  its  carbonate,  alone  as  an 
absorbent  for  ihe  gases  from  vitriol  exits  for  the  purpose  of 
estimating  the  total  acidity  of  such  gases,  in  view  of  the 
undoubted  reactions  that  may  arise  with  formation  of  "  con- 
densation products  "  or  sulphazotised  bodies  whose  litre  is 
less  than  that  of  the  constituents  separately,  and  which  we 
have  proved  to  be  formed  under  conditions  which  do  occur 
in  practical  working,  especially  at  periods  of  disorganisation. 

We  do  not  venture  at  present  to  put  forward  any  opinion 
on  the  relative  merits  of  neutral  or  alkaline  hydrogen 
peroxide  as  absorbent ;  either  is  clearly  preferable  to  alkali 
alone,  as  the  sum  of  the  acidities  of  .i-sulphurous  acid  and 
y-nitrous  acid  is  given,  on  titration,  as  x  +  ym  terms  of 
SO3,  as  nearly  as  is  possible  under  the  circumstances. 

Much  depends  on  the  point  of  view  ;  from  that  of  the 
manufacturer  who  would  naturally  wish,  in  applying  a 
simple  titration  test,  to  include  among  the  losses  he  is 
endeavouring  to  e.-tiraate  some  of  that  due  to  nitric  oxide, 
the  alkaline  peroxide  will,  doubtless,  commend  itself  (we 
have  shown  how,  at  the  best,  the  amount  of  this  absorbed 
is  a  balance  merely).  In  this  case,  the  precaution  as  to  use 
of  nieihyl  orange  that  we  give  above  (if  this  tie  the  indicator 
chosen)  should  be  obseried  to  ensure  accurate  results. 

IDlSCUSSION. 

Dr.  ilEssEL  testified  to  the  extreme  accuracy  and  utility 
of  the  work  carried  out  by  the  authors,  of  which  he  had 
had  the  advantage  of  being  acquainted  from  its  inception. 

The  CiLiiRMiN  asked  what  took  place  under  certain  cir- 
oumslauces  which  were  perhaps  hypothetical.  Suppose 
that  there  were  three  bottles  of  alkaline  absorbent  liquid,  a 
certain  amount  of  acid  gases  might  be  passing  through  until 
the  originally  alkaline  solution  in  the  tii>t  bottle  became 
acid.  Thus  one  bottle  might  contain  an  acid  solution,  and 
the  two  remaining  bottles  might  be  alkaline ;  if,  then,  the  con- 
tents of  those  three  bottles  were  combined  with  a  view  to 
test  the  acidity  of  the  whole,  what  was  the  result  ?  Could 
Mr.  Carpenter  throw  any  light  upon  that  subject  ?  It  was 
quite  impossible  to  exhaust  this  subject  in  one  paper,  because 
the  reactions  were  most  complicated,  and  although  the 
authors  had  thrown  a  flood  of  light  upon  it,  it  was  extremely 
difficult  to  tell  what,  under  some  circumstances,  would  take 
place.  It  was  only  by  a  large  amount  of  very  careful  and 
accurate  work,  such  as  had  been  laid  before  them,  that 
they  could  fully  understand  this  intricate  subject.  These 
reactions  were  becoming  of  still  greater  practical  importance. 


owing  to  the  fact  that  we  seemed  almost  within  measurable 
distance  of  fixing  the  nitrogen  of  the  atmosphere.  If  that 
were  accomplished,  the  question  of  these  acid  nitrogen  com- 
pounds would  be  of  very  great  practical  importance. 

Mr.  Cabpenter,  in  reply,  said  that,  as  regarded  the 
complexity  to  which  the  Chairman  had  referred,  he  might 
read  a  little  extract  from  one  of  Dr.  Divers'  papers  to 
indicate  the  complexities  which  confronted  them.  (He 
proceeded  to  read  the  passage  from  Dr.  Divers'  paper.) 
He  quite  sympathised  with  the  feelings  of  Dr.  Divers  in 
this  matter.  He  might  mention,  as  arising  out  of  this 
point,  that  they  did  not  pursue  their  investigations  further 
than  hydroxyamidosulphate.  That  was  found  very  stable 
at  the  end  of  three  weeks.  It  was  quite  possible  that 
further  hydrolysis  (but,  as  far  as  lie  knew,  higher  tempera- 
tures were  necessary  for  this)  would  give  hydroxylamine 
sulphate,  and  that  reaction  of  this  with  sulphurous  acid 
would  give  amidosulphuric  acid,  which  itself  also,  on 
further  heating,  gave  acid  ammonium  sulphate,  and  that 
was  the  end  of  all.  He  might  say  that  Raschig,  in  trying 
to  buttress  up  his  theory  of  condensation  products  iu  the 
acid- chamber  reaction,  naturally  v.ent  to  sulphuric  acid 
makers  to  find  something  to  support  his  views.  The 
hydroxvlamiue  reaction  was  got  at  Griesheim  and 
Berlin  with  certain  samples  of  chamber  acid,  and  he  should 
not  be  at  all  surprised  that  it  could  be  obtained  in  certain 
places  in  Dr.  Messel's  chambers  to-day ;  also,  at  the 
"  Rhenania  "  works  of  the  late  Mr.  Robert  Hasenclever,  the 
distinguished  technologist  whose  death  they  all  lamented, 
the  acid  ammonium  sulphate  was  found  under  circumstances 
which  precluded  the  access  of  ammonia  from  any  other 
source,  and  therefore  he  thought,  to  a  certain  extent,  Kaschig 
h.Td  justified  some  of  the  equations  put  forward  to  support 
his  theory.  What  that  extent  was  he  had  no  data  for 
judging;  the  subject  was  beyond  that  of  this  paper.  In  reply 
to  the  Chairman's  question,  he  might  say  that  it  was  the 
usual  custom,  and  the  one  prescribed  by  the  Alkali 
Makers'  Association,  to  employ  three  bottles  containing 
alkaline  solution.  Where  the  absorption  or  aspiration  was 
continued  for  a  24  hours'  test,  it  was  very  natural,  and  not 
unusual,  that  one  bottle  should  become  acid.  The  alkali 
became  neutralised,  and  some  of  the  acid  gases  passed,  in 
gradually  increasing  percentage,  on  to  the  other  bottles. 
The  Chairman  asked  what  happened  when  these  bottles 
were  taken  back  to  the  laboratory  in  the  ordinary  way,  and 
combined  and  mixed  for  titration.  If  condensation  pro- 
ducts were  present  in  the  first  bottle,  as  was  often  the  case, 
the  question  was.  Would  that  acid  be  recovered  on  mixing 
the  solution  when  the  solution  became  alkaline  ?  He 
thought  they  might  say  that  the  presence  of  alkali  in  fairly 
small  excess  and  at  the  air  temperature  had  no  effect  on  the 
bodies  when  once  formed.  It  required  boiliug  with  strong 
alkali  to  decompose  the  hydroxy-imido  or  -amidosulphate. 
Therefore,  when  it  was  once  formed,  under  a  proper  test 
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-with  methyl  orange  as  the  indicator,  there  would  be  no 
reversion.  They  had  made  various  experiments  to  deter- 
mine this,  but  had  got  no  indication  of  reversion  by 
reappearance  of  nitrous  acid.  The  tests  also  showed  that 
the  sulphurous  acid,  if  in  excess,  did  not  increase  in  the 
solution  oti  standing. 

THK  IXFLUEXCE  OF  IJIPUKITIES  ON  THE 
SPECIFIC   GRAVITY   OF    SULPHURIC   ACID. 

BT   AETHDR  MABSHALL,    F.I.C.,    P.C.S. 

This  investigation  was  originally  undertaken  because  it 
had  been  noticed  that  there  was  a  considerable  difference 
between  new  sulphuric  acid  obtained  directly  from  the 
manufacturers  and  that  which  had  already  been  used  for 
the  manufacture  of  nitroglycerin,  and  had  been  recon 
centrated  in  the  factory  for  re-use.  The  specific  gravitv 
of  the  trade  acid  differed  from  that  of  the  reconeentrateil 
acid  by  an  amount  greater  than  would  be  expected  from 
the  difference  in  the  strengths  and  the  percentage  of  non- 
volatile impurity.  Acids  from  these  two  sources  also 
gave  different  results  when  used  iu  the  manufacture  of 
nitroglycerin,  and  it  was  therefore  resolved  to  enquire 
thoroughly  into  the  matter. 

The  acid  reconcentrated  in  Kessler's  apparatus  bad  a 
distinctly  brown  colour,  evidently  due  to  organic  matter 
remaining  in  it.  As  it  appeared  possible  that  the  difference 
between  the  acids  might  be  caused  by  this  organic  impurity, 
some  attempts  were  made  to  estimate  it.  By  oxidising 
with  chromic  acid  and  passing  the  evolved  gases  through 
potash  bulbs  the  percentage  of  carbon  was  found  to  be 
only  0'0I2  per  cent.  To  confirm  this  result  another 
sample  of  "  Kessler "  acid  was  diluted  and  allowed  to 
stand  with  permanganate  solution  for  15  minutes,  exactly 
as  is  done  in  water  analysis  when  determining  the  oxygen 
absorbed.  The  result  obtained  showed  that  0-017  per 
cent,  of  oxygen  was  absorbed.  Attempts  were  also  made 
to  separate  dissolved  organic  matter  by  diluting  with  water 
and  .shaking  out  with  ether,  but  only  minute  traces  of 
brownish  matter  could  be  extracted.  .Similar  attempts, 
using  carbon  tetrachloride  and  petroleum  ether,  yielded 
practically  no  residue  at  all. 

I'hese  experiments  rendered  it  evident  that  the  quantity 
of  organic  matter  present  in  the  reconcentrated  acid  was 
far  too  small  to  account  for  the  difference  in  iis  properties 
from  those  of  the  trade  acid.  Other  experiments  were 
carried  out  with  the  object  of  detecting  impurities  in 
Kessler  acid  other  than  small  traces  of  sulphates  of  lead, 
calcium,  aluminium,  iron,  magnesium,  and  sodium,  but 
only  negative  results  were  obtained. 

AJl  endeavours  to  detect  considerable  quantities  of 
impurity  in  the  reconcentrated  acid  having  failed,  a  more 
careful  study  was  made  of  the  specific  gravities.  Com- 
parison with  the  specific  gravity  of  pure  sulphuric  acid  of 
the  same  strength  showed  that  the  difference  was  not  more 
than  might  be  expected  from  the  amount  of  solid  residue 
remaining  when  the  reconcentrated  acid  was  evaporated 
down.  This  was  confirmed  by  redissolving  the  residue  in 
pure  sulphuric  acid  of  the  same  strength.  The  specific 
gravity  was  then  found  to  be  raised  as  high  as  that  of  the 
"  Kessler  ''  acid. 

It  was  evident  that  the  reconcentrated  acid  was  quite  a 
normal  sulphuric  acid.  To  make  quite  sure  that  the 
differences  that  had  been  observed  between  new  and  re- 
concentrated acid  were  not  simply  due  to  analytical  errors, 
I  made  very  careful  determinations  with  a  number  ot  acids 
both  from  the  trade  and  from  our  own  concentrating  plant. 
The  results  are  plotted  on  Curve  I.  From  these  it  is  at 
once  apparent  that  some,  but  not  all,  the  trade  acids  have 
abnormally  high  densities.  These  were  submitted  to  further 
examination,  whereupon  they  were  found  to  contain  small 
quantities  of  nitric  acid. 

Although  it  is  well  known  that  the  addition  of  nitrous 
acid  increases  the  specific  gravity  of  sulphuric  acid, 
nitroso-sulphuric  acid  er  chamber  crystal  being  formed,  1 
think  that  it  is  not  generally  recognised  that  small  pro- 
portions of  nitric  acid  also  raise  the  density.  The  presence 
of  nitric  acid  in  the  trade  acids  was  probably  due  to  the 
containing  vessels  having  been  used  for  the  carriage  of 
waste  acids. 


The  determination  of  the  percentage  of  nitric  acid  in 
these  traJe  acids  showed  that  it  was  approxiuiatelv 
proportional  to  the  divergence,  as  will  be  seen  from  Curve  1., 
where  the  percentages  of  nitric  acid  are  marked  in 
brackets. 

A  number  of  determinations  have  been  made  of  the 
.specific  gravities  of  mixtures  made  by  adding  sulphuric 
acid  of  il6- 5  per  cent,  strength  to  nitric  acid  of  94-0  per 
cent,  sneugth.  The  sulphuric  acid  contained  only  0-uOl 
per  cent,  of  non-volatile  impurity,  and  the  nitric  acid 
was  practically  free  from  nitrous  acid,  but  contained 
0-017  per  cent,  of  solid  impurity,  mostly  lead  nitrate. 
The  numbers  in  Table  1.  and  Curve  II.  refer  to  these 
slightly  dilute  acids  and  not  to  pure  HoSOj  and  HNOj. 

Tabli:  I. 


HNO,. 


Per  Cent. 

0-00 

0-57 

1-05 

4-67 

7-lT 

7-37 

7-75 

9-10 
11-33 
12-71 
)B'52 


Sp.  Gr.  IS^/IS"  „x-o 

in  Air.        ■         U-^Uj- 


1-8437 
l-84o6 
1-8476 
1-8.581) 
1-861S 
1-8620 
1-86IS> 
1-8605 
1-8657 
l-S.iJO 
1-8414 


Per  Cent. 
22-51 
Sa-.-iG 
27-2.t 
S2-53 
37-03 
39-49 
57-78 
72-89 
90-76 
98-10 
10l)-00 


Sp.  Gr.  1S';18° 
in  Air. 


1-S215 
I -8112 
1-8053 

1-7863 
1-7700 
1-7601 
1-6879 
1-6227 
1-5408 
1-5080 
1-500',) 


The  specific  gravities  were  determined  at  18718°  C.  in 
air.  It  will  be  seen  that  the  addition  of  nitric  acid  up  to 
about  7-5  percent,  increases  the  density.  Further  additions 
diminish  it  again. 

A  considerable  number  of  experiments  have  also  been 
carried  out  to  ascertain  the  influence  of  the  sulphates  of 
sodium,  magnesium,  calcium,  aluminium,  iron,  and  lead  in 
acids  of  various  strengths  from  70  to  100  per  cent.  The 
results  are  given  in  Table  II.,  wherein  is  shown  the  in- 
crease in  the  specific  gravity  caused  by  adding  01  per 
cent,  of  sulphate  to  acids  of  different  strengths.  In 
many  cases  the  impurity  could  not  actually  be  present  to 
the  extent  of  01  per  cent,  because  its  degree  of  solubility 
is  too  small. 

The  effect  of  arsenious  oxide  and  of  nitrous  acid  was 
also  ascertained,  the  latter  being  added  in  the  form  of 
nitroso-sulphuric  acid  (chamber  crystal). 

Table  II. 
Effect  of  Impurities  on  Specijic  Gravity  of  H^SO^. 


"^"^  I  per  Cent,  per  Cent,  i  per  Cent. 

] ! ! 

XaiSO. u-noii   !  0-0010      00007 

CaSOi 0-0012    j    0-0011         0-0009 

.\la(S0()3  .. . .  Insoluble  Insoluble  Insoluble 

Fej(S0,)3....  .,        I         „           0-0006? 

PbSO, '    0-0017        0-0014        0-0015 

MgSOi 0-0011         0-0010         0-0012 

As.i03 I        ..             n-0013 

HSNOs 0-00029       000027 


80 
percent. 


70 
per  Cent. 


0-0008  0-0007 

O-OtW  0-01106 

0-0012?  0-0011 

0-0008  0-0007 
Insoluble  lusoluble 

0-0009  0  0009 

0-0010   : 

0- 000-23  I 


These  figures  show  the  increase  in  density  caused  by  the 
actual  addition  of  the  impurities  in  question.  It  should, 
however,  be  borne  in  mind  that  the  acids  with  O'l  per 
cent,  impurity  necessarily  contain  nearly  0-1  per  cent,  less 
H2SO4  than  the,pure  acids  with  w-hich  they  are  compared. 

The  addition  of  nitrous  acid  appears  to  always  cause  an 
increase  in  the  specific  gravity,  however  much  be  already 
present.  A  nitrous  vitriol  has  indeed  been  produced, 
having  a  specific  gravity  as  high  as  1-95.  This  figure 
was  obtained  for  a  solution  of  uitrosulphuric  acid  iu  the 
strongest  sulphuric  acid. 

The  sulphates  of  aluminium  and  iron  are  practically  in- 
soluble in  strong  acid  ;  that  of  lead  in  acid  of  70  or  80  per 
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cent,  streugth.  The  sulphate  of  calcium  is  only  .'sliffhtly 
siiluble  in  the  weaker  acids.  Of  the  sulphates  under  "con- 
sideration, the  sodium  salt  is  the  only  one  which  is  soluble 
to  any  great  extent  both  in  strong  and  weak  acid. 

It  was  intended  to  give  a  table  showing  the  degree  of 
solubility  in  the  different  acids,  but  in  consequence  of  the 
difficulty  of  getting  the  sulph.ites  into  solution  on  the  one 
hand,  and  the  tendency  to  form  supersaturated  solutions 
on  the  other,  it  has  been  found  difficult  to  assign  definite 
numerical  values  to  the  solubilitj-. 

The  effects  of  the  principal  impurities  npon  the  specific 
gravity  of  sulphuric  acid  have  been  given  above  more  or 
less  roughly.  There  is,  however,  one  impurity  which  has 
not  yet  been  dealt  with,  but  which  is  neveriheless  of  as 
great  importance  as  any  of  the  others,  riz.,  water.  Tables 
giving  the  specific  gravities  of  sulphuric  acids  containins 
varying  percentages  of  water  have  been  published  by 
various  writers,  but  the  table  of  Lunge  is  perhaps  that 
which  is  generally  adopted.  In  point  of  accuracy,  how- 
ever. Lunge's  figures  are  exceeded  by  those  of  Pickering 
(.lour.  Chem.  Soc,  1890,  57,  l.'S4).  The  latter's  table  is 
not  presented  in  the  form  most  convenient  for  practical 
use.  I  have,  therefore,  recalculated  it,  giving  the  per- 
centage of  H.^SO^,  corresponding  to  each  interval  of  0' 001 
of  specific  gravity.  I  have  preferred  to  give  the  specific 
gravity  at  15/l.i°  C.  in  air.  In  actual  practice  one  must 
always  determine  densities  relative  to  water  at  the  same 
temperature,  both  being  weighed  in  air.  Although  for 
some  scientific  purposes  it  may  be  of  importance  to  give 
specific  gravities  relative  to  water  at  4"  C.  or  some  other 
temperature,  and  to  correct  for  air  displacement,  this  must 
always  require  additional  calculations  involving  expenditure 
of  time  and  increased  liability  of  error. 

The  correction  for  air  displacement  may  be  very  con- 
veniently made  by  means  of  the  formula  S  =  S  — a(S  —1), 
where  S ,,  S  are  the  specific  gravities  in  vactio  and  air 
respectively,  and  a  is  the  weight  of  a  cubic  centimetre  of 
air.  In  the  case  of  a  substance  whose  specific  gravity  is 
higher  than  l,the  correction  to  be  subtracted   is  obtained 


by  multiplying  the  decimal  portion  of  the  specific  gravity 
by  the  density  of  air  (0-0012). 

Some  figures  have  been  published  by  Kolb  to  indicate 
the  effect  of  nitrogen  trioxide  on  the  density  of  sulphuric 
acid,  and  by  Kissling  for  arsenic  trioxide.  But  in  both 
cases  the  results  given  do  not  at  all  agree  one  with  the 
other.  Kolb  has  also  determined  the  solubility  of  lead 
sulphate  in  sulphuric  acids  of  various  strengths.  He  states 
that  acid  of  a  specitic  gravity  I '841  dissolves  0' 039  per 
cent.  PbSOj,  but  this  figure  is  too  low.  In  an  acid  of 
98  per  cent,  strength  I  have  found  0-09  per  cent.  PbS04, 
and  in  one  of  94  per  cent,  strength,  0-06  per  cent. 
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Specific  Gravities  of  Sulphuric  Acid  at  15'lla°  C.  in  Air. 
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In  ccEclusion,  I  have  (0  tbank  Major F.L.  Kathau,  K.A., 
SuperiDttndeDt  of  the  Kojal  GuDpo\v  der  Factory,  for  giving 
me  permisfion  to  publish  these  notes. 

Discussion. 

Mr.  Oecak  GtnsiAKN  said  they  were  very  much  obhpcd 
10  iJr.  Marshall  for  his  iinestigatirn'i,  aud  for  haviig 
taken  the   trouble   to  cimpile   ihe   table  of  gravitits   and 


peicentagcsf  but  as  they  had  had  no  opportunity  of  steiDg 
it,  he  thought  it  would  be  a  great  advantage,  before  making 
any  remaiks,  if  he  would  kindly  s^tate,  as  au  example,  the 
f.ravit3-,  according  to  bis  recalculated  I'ickcriiig  table,  of 
acid  of  98  per  ctut.  and  of  95  per  cent,  rtspectively.  Ht 
thought  that  would  help  them  to  understand  the  paper. 

The  Chaiksian  said  of  course  they  could  not  criticise 
these  talles  befoie  they  had  examiiKd  them   fully  in  print. 
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but  they  would  be  very  useful  to  all  persons  dealing  with 
I'oucentrated  sulphuric  acid.  There  were  two  things  espe- 
.■ially  brought  forward  which  were  well  known,  hut  not 
altogether  explained,  the  solubility  of  the  nitroso-sulphuric 
icid.  with  a  large  increase  of  specific  gravity ;  but  there 
ivere  some  ralhcr  curious  points  about  that.  You  did  not 
get  concordant  results  ;  the  specific  gravity  did  not  quite 
agree  with  the  analyses.  There  svere  also"  variations  due 
to  the  presence  of  nitric  acid,  which  again  had  points  of 
peculiarity.  They  were  nuicb  indebted  to  Jlr.  Marshall 
and  to  the  authorities  at  Waltham  Abbey  for  allowino-  this 
information  to  be  made  known. 

ilr.  Marshal!,  then  put  upon  the  board  the  following 
figures :  Specific  gravity  of  suli)hurie  acid  of  98  -OS  per  cent, 
strength,  1-8440;  and  of  a.j  per  cent.,  1-8411. 

Mr.  GcTTMANN  said  no  doubt  the  Chairman  and  those  ! 
conversant  with  the  subject  would  retneniber  that  Luno-e 
pointed  out  that  when  you  came  beyond  the  97  per  cent, 
strength  the  specific  gravity,  instead  of  increasing,  de- 
creased. According  to  some  e.iperience  lie  had  m  the 
matter  it  was  found  that  very  pure  sulphuric  acid,  of  very 
liigh  percentage,  had  a  higher  specific  gravity  than  Lunge's 
tables  indicated,  and  the  reason  could  not  be  verv  well 
explained.  On  looking  at  Mr.  Marshall's  diafram  it 
appeared  that  it  gave,  for  an  iicid  of  practically  97i  per 
cent,  on  Pickering's  table,  a  specific  gravity  of  1-844; 
whilst  in  the  commercial  acid  ho  got  in  every  case  an  acid 
of  higher  specific  gravity  than  was  shown  in  Lunge's  ta'ole.s. 
Also  the  recovered  acid  showed  a  higher  specific  gravity 
in  every  case  without  exception.  It  struck  him  that,  ' 
according  to  Marshall's  result-;,  neither  table  was  correct,  ' 
and  the  reason  for  that  seemed  to  him  still  occult,  in  spite 
of  this  paper.  The  author  had  shown  that  a  percentai^e 
of  nitrous  acid  increased  the  specific  gravity,  and,  as  the  | 
Chairman  said,  that  was  known.  It  vras  a  practice  in  some 
factories  to  ascertain  the  specific  gr.avity  of  waste  acid,  and 
to  fix  the  analysis  straight  away  from  a  table,  but  of 
course  the  results  could  not  he  accurate.  Mr.  Marshall 
said  he  had  prepared  ii'trous  vitriol  of  1-93  sp.  or. 
He  had  no  doubt  about  Mr.  Marshall's  great  ability  in 
making  these  determinations,  but  he  should  have  liked  to 
see  a  complete  analysis  of  the  acid,  becau.se  it  struck  him 
as  being  of  very  extraordinary  specific  gravity.  He  further 
said  that  the  Kessler  acid  came  out  brown,  and  that  he 
could  not  find  any  reason  for  that,  as  all  his  tests  for 
organic  matter  or  impurities  failed,  and  he  thought  that  the 
sulphuric  acid  must  have  been  carried  in  a  vessel  which 
contained  some  mixed  acid,  and  had  thereby  got  some 
nitric  acid  into  it.  Was  it  not  more  likely  that  some  nitric 
acid  from  waste  or  otherwise  was  added  on  concentrating, 
so  as  to  get  rid  of  the  impurities,  which  was  a  very 
common  practice?  Everybody  who  ccucentrated  knew  that 
there  wa.s  a  certain  limit  temperature  at  which  the  acid 
was  still  from  black  to  brown,  but  once  you  exceeded  that, 
all  these  suspended  impurities  went  down,  and  the  acid 
became  white  ;  but  that  limit  temperature  was  never  reached 
in  Kessler's  apparatus.  He  did  not  wish  to  slander  the 
apparatus,  but  he  did  not  think  one  got,  as  a  rule,  more 
than  95j  per  cent,  of  acid  from  it.  One  never  got  to  the 
strength  where  one  got  an  absolutely  white  acid.  All  the 
apparatus  he  had  seen  invariably  gave  an  acid  slightly 
coloured.  He  should  like  to  say  again  that  tliis  paper  was 
no  doubt  very  complete  and  useful,  and  he  should  like  to 
I  see  the  work  continued,  with  a  view  to  finding  out  these 
I  differences  in  a  more  definite  way. 

Mr.  Marshall,  in  reply,  said,  with  regard  to  the  specific 
tgi-avity  of  these  strong  acids,  Mr.  Guttmann  suggested  that 
lE'ickering's  figures,  though  more  accurate  than  Lunge's, 
kstill  left  something  to  be  desired.  He  had  absolutely  no 
kliiason  (0  think  so  from  his  own  results.  One  must  bear 
[in  mind  that,  though  these  titrations  were  carried  out  with 
lithe  greatest  degree  of  accuracj'  he  could  attain,  one  could 
pnct  obtain  an  accuracy  much  more  than  0-05  per  cent,  in 
J:titratiug  strong  sulphuric  acids.  There  did  not  seem  to 
Khim  to  be  any  reason  at  present  to  doubt  Pickering's 
■^figures.  He  thought  Mr.  Guttmann  had  rather  misunder- 
tstood  him  when  he  said  he  had  not  been  able  to  find  any 
""pason  for  the  brown  colour.  He  did  not  detect  any  large 
ercentage  of  organic  matter,  hut  all  chemists  would  agree 


that  a  very  small  percentage  would  be  sufiBcient  to  colour 
sulphuric  acid,  or  almost  any  substance,  under  favourable 
conditions,  and  the  amount  he  found,  0-017,  was  quite 
enough  to  account  for  the  colour  of  the  reconcentrated  acid. 
Mr.  Guttmann  rather  suggested  that  perhaps  the  different 
results  obtained  with  reconcentrated  and  impure  acids  were 
duo  to  the  fact  that  waste  acids  or  nitric  acids  had  been 
.idded  before  reconcentration.  They  had  found  it  necessary 
to  add  a  little  in  order  to  remove  the  organic  impurities  as 
far  as  was  desirable,  but  this  nitrous  acid,  in  the  course  of 
reconcentration,  was  entirely  driven  out  again.  These  acids 
were  all  carefully  tested  for  nitric  and  nitrous  acids  in 
various  ways,  and  no  trace  could  be  detected. 

'      THE  DETERMINATION  OF  THE  STRENGTH  OF 
SULPHURIC  ACID. 

BY   ARTHDR    MARSHALL,    P.LC,    F.O.S. 

Some  four  years  ago  I  read  before  the  Society  a  paper 
on  the  preparation  of  standard  solutions  of  sulphuric  acid. 
It  was  proposed  to  take  pure  sulphuric  acid,  dilute  it  with 
half  its  volume  of  water,  determine  its  specific  gravity,  and 
from  that  deduce  its  exact  strength  by  means  of  a  table  or 
formula  given  by  me  (this  Journal,  1899,  4  and  1091). 
The  requisite  quantity  of  this  acid  was  then  to  be  weighed 
out  and  made  up  to  a  definite  volume.  I  have  reason  to 
believe  that  this  system  has  been  extensively  adopted,  as  it 
affords  a  very  convenient  and  accurate  means  of  checking 

,    in  m  entirely  independent  way  the  results  obtained   by  the 

1   sodium  bicarbonate  method. 

By  the  use  of  the  same  tables  one  can  easily  determine 
the  strength  of  a  sample  of   pure  sulphuric  acid,  that  is, 

I  an  acid  in  which  the  amount  of  impurity  other  than  water 
does  not  exceed  0-01  per  cent.     A  quantity  of  the  .acid  is 

J   weighed  out,  water  is  added  to  reduce  the  strength  to  70 

I  or  80  per  cent.  HjSOj,  and  the  specific  gravity  is  taken. 
The  strength  of  the  diluted  acid  is  then  a.scertaiued  from 
the  table.  This  multiplied  by  the  weight  of  diluted  acid 
and    divided    by  the    weight    of   original    acid    gives    the 

I  strength  of  the  latter.  Duplicate  determinations  give  results 
which  seldom  differ  by  more  than  0-01  per  cent. 

The  figures  given  in  the  previous  paper  permit  of  the 
method  being   extended  to  ordinary  sulphuric  acids,  as  an 

j  allowance  can  be  made  for  mineral  impurities  present.  The 
method  of  procedure  varies  slightly  according  as  to  whether 
it  is  desired  to  determine  the  percentage  as  accurately  as 
possible,  or  only  to  obtain  an  approximate  result. 

If  great  accuracy  be  required,  the  determination  is 
carried  out  exactly  as  has  been  described  for  pure  sulphuric 
acid,  except  that  the  strength  of  the  diluted  acid  must  he 
corrected  for  the  solid  impurity.  The  dilute  acid  is  allowed 
to  stand  in  order  that  any  precipitate  of  lead  or  calcium 
sulphate  may  deposit.  The  specific  gravity  of  the  clear 
liquid  is  then  taken,  and  a  measured  quantity  is  also 
evaporated  down  in  a  weighed  platinum  dish  and  the 
percentage  of  solid  residue  is  ascertained.  T'he  strength  of 
the  acid  is  obtained  from  the  table  (see  previous  paper), 
and  from  the  strength  found  1-4  times  the  mineral  impurity 
is  subtracted,  A  simple  calculation  then  gives  the  per- 
centage of  H2SO4  in  the  sample.  Thus,  to  take  an  .actual 
instance,  54-764  grammes  of  an  acid  were  taken,  and  diluted 
with  water  to  69-620  grammes.  .Vfter  settling  this  was 
found  to  leave  0--21  per  cent,  of  residue  on  evaporation, 
and  to  have  a  specific  gravity  of  1-6888  at  15715°  C.  in 
air,  corresponding  to  76-20  per  cent.  The  true  percentage 
was  therefore  76 -20  -0-21  x  1-4  =  75- 91,  and  the  strength 
of  the  sample  was  75-91  x  ".^'^^^  ==  96-50  per  cent.  The 
figure  found  by  titration  was  also  96-50  per  cent.  The 
following  are  the  results  obtained  with  some  other  samples : — 


11. 

III. 

IV 

By  proposed  method.. 

95- n 
95-71 

96-14 
96-09 

96-42 
96-47 

If  there  be  any  considerable  quantity  of  arsenic  present  the 
percentage  of  AS3O3  should  be  multiplied  by  1  -  6  and  the 
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product  be  subtracted  as  already  described.  The  sample 
No.  II.  above  contained  ()'07  per  cent.  As»0;,. 

Where  ouly  approximate  figures  are  required,  for  control 
iu  the  works  for  instance,  the  procedure  may  be  simplified 
somewhat.  Instead  of  taking  the  specific  gravity  with  a 
pyknoraeter,  a  hydrometer  may  be  used.  The  quantities  of 
acid  and  water  may  be  measured  out  instead  of  bein<; 
weighed,  provided  they  are  occasionally  checked  by  means 
of  a  balance.  If  the  mineral  residue  be  known  apprcii- 
mately,  as  is  generally  the  case  in  works,  it  is  not  necessary 
to  determine  it  each  time.  E.vcepting  in  the  case  of  sodium 
sulphate  the  various  sulphates  cannot  be  present  to  a 
greater  extent  tlian  a  tVn  hundredths  of  a  per  cent. 
Where  a  certain  definite  method  of  procedure  is  adopted, 
and  the  same  quantities  of  acid  and  water  are  alw.iys  taken, 
a  table  can  be  constructed,  which  for  each  specific  gravity 
gives  at  ouce  the  strength  of  the  origin.al  acid. 

The  strength  of  sulphuric  acid  can  also  be  approximately 
determined  from  the  contraction,  which  takes  place  on 
diluting  with  water.  The  estim.ation  can  be  eartied  out 
without  the  use  of  a  balance,  graduated  vessels  only  being 
required.  In  a  .300  c.c.  graduated  flask  are  placed  100  c.e. 
of  water.  A  funnel  is  placed  in  the  ueck  of  the  flask,  and 
on  to  the  water  is  rapidly  poured  200  c.c.  of  the  sulphuric 
acid,  measured  at  15"  C.  The  liquid  is  mixed  and  cooled 
to  15°,  and  the  contraction  is  measured  by  running  in 
paraflin  oil  from  a  burette.  The  following  table  gives  the 
contraction  for  different  strengths  of  acid  : — 


Contraction  of 

Contraction  of 

BSO,. 

200  c.c.  with 

HjSO,. 

2110  c.c.  with 

100  c.c.  of  \V  ater. 

100  c.c.  of  Water. 

Per  Cent. 

Per  Cent. 

98 

u-\ 

91 

15-0 

97 

22  ■« 

90 

18-9 

96 

21-2 

89 

129 

9S 

Ul-8 

88 

12-0 

94 

18-5 

87 

11-2 

93 

i7-:i 

80 

I0-4, 

92 

161 

Discussion. 

'  ,  The  Chairman  said  that  this  was  a  short  paper,  but  very 
interesting,  especiall}'  the  portion  referring  to  the  estimation 
by  means  of  the  contraction  on  dilution  with  water.  They 
had  always  looked  at  that  as  a  source  of  error  or  difficulty 
in  making  the  estimation  of  percentages,  but  in  this  case  it 
was  used  as  a  means  of  ascertaining  the  percentage,  whicli 
was  a  very  ingenious  idea.  He  hoped  when  it  was 
thoroughly  tested  in  practice  it  would  prove  to  be  of 
utility.  There  might  be  disturbing  elements,  perhaps,  and 
that  was  the  advantage  of  a  paper  like  this,  that  an 
idea  was  put  forward  which  dozens  of  members  would 
experiment  upou  practically  and  verj*  useful  results  might 
be  obtained. 


ilfiaiulKsitfr  ^fction» 


MECHAN^ICAL  AMD  ENGINEEUING 

DEPARTMEiSirS  OF  THlil  MUNICIPAL  SCHOOL 

OF  TECHNOLOGY. 

BV    J.    T.    NICnOI.SO.V,    D.Sc,    M.I.M.E. 

On  Friday,  Dec.  5,  members  had  an  opportuuity  of 
inspecting  the  mechanical  and  engineering  departments  of  the 
Municipal  .School  of  Technology.  Prof.  J.  T.  Nicholson 
addressed  the  members  as  follows:  — 

The  laboratories  of  the  engineering  schools  in  this  country 
have  hitherto  been  designed  with  the  following  objects  :  The 
teaching  of  applied  meehanies  by  models  ami  experimental 
apparatus  similar  to  that  found  in  a  physical  laboratory ; 
the  determination  of  a  few  of  the  properties  of  the  materials 
of  construction  ;  the  instruction  of  students  in  the  common 
methods  of  testing  prime  movers  ;  and,  generally,  to  the  very 


desirable  object  of  showing  young  engineers  the  limitations 
imposed  by  practice  upon  the  theoretical  treatment  of  their 
subjects  in  the  lecture  room. 

In  view  of  the  future  of  international  industrial  competiA- 
tion,  hiiwever,  a  more  thorough  examination  of  the  details 
of  machines,  and  the  institution  of  e.'ctensive  and  elaborate 
researches  upon  prime  movers  and  the  mechanisms  of  trans- 
mission and  absorption  of  energ)-  appear  to  be  necessary, 
and  ,  it  therefore  seemed  to  the  author  that  in  u  great 
mechanical  engiueering  centre  like  Manchester  the  scope  of 
the  laboratory  equipment  in  the  technical  school  ought  to 
be  so  extensive  as  to  imlude  not  only  all  the  above,  but  to' 
provide  facilities  for  the  active  co-operation  of  the  leaders 
of  industry  tliemselves— or  their  properly  trained  deputies 
— in  experimental  work  on  the  problems  of  engineering 
design  which  present  themselves  in  their  practice. 

The  field  of  operations  which  this  opens  up  is  of  unlimited 
extent,  and  all  that  can  be  done  in  one  engineering  school 
such  as  the  present,  is  a  mere  \anishing  fraction  of  the 
whole. 

What  is  really  required  is  the  esi.iblishment  of  laboratories 
in  connection  with  every  engineering  woiks,  in  which  a 
properly  trained  staff  can  be  engaged,  year  in,  year  out,  on 
experimental  researches  for  the  improvement  of  the 
machines  turned  out.  Finns  abroad  ami  at  home  (of  the 
latter,  alas  !  how  fen)  who  have  tried  this  method  have 
found  it  abundantly  remunerative. 

In  the  equipment  of  the  engiueering  department  of  this 
school,  the  author  attempted  to  lurthcr  our  experimental 
knowleiige  by  the  design  of  special  full-sized  plants,  princi- 
pally along  three  lines  of  research:  — 

(a)  In  steam  engines:  Upon  the  study  of  the  question  of 
the  leakage  of  steam  across  the  admission  and  exhaust 
valves  ;  the  nature  of  such  leakage  and  its  laws,  if  any 
exist,  and  the  means  to  be  ;idopted  for  its  prevention.  The 
large  experimental  engine  of  350  h.p.  was  specially  designed 
and  fitted  with  this  purpose  in  view. 

(i)  A  closer  study  of  the  principles  of  action  and  of 
design  of  the  details  of  machine  parts  than  has  hitherto  been 
generally  attempted.  As,  for  example,  the  carrying  out  of 
systematic  experiments  upon  the  mode  of  action  of  pump 
valves,  as  depending  on  the  type  of  valve,  size,  and  lift  for 
dilTerent  plunger  speeds  and  speeds  of  revolution. 

(c)  The  exemplification  iu  a  number  of  pieces  of  ap- 
paratus of  the  principle  that  high  speed  of  circulatiou 
greatly  enhances  the  rate  ;it  which  fluids  can  transmit  heat 
from  one  side  to  another  of  a  metal  surface  This  principle 
was  enunciated  by  Prof.  Osborne  Reynolds  in  1874,  but  has 
only  recently  been  unearthed  and  experimentally  demon- 
strated by  one  of  his  pupils.  Two  surface  coudeuser.s  have 
been  constructed  to  the  author's  designs,  in  which  the  cir- 
culating water  was  made  to  scour  by  its  very  rapid  motion 
the  cold  f-urfaceB  of  the  tubes,  so  that  a  high  rate  of  trans- 
mission of  heat  or  condensation  of  sieam  was  effected  ;  to 
wit,  over  100  lb.  ]ier  hour  per  square  toot  of  cooling 
surface.  The  principle  here  referred  to  applies  to  such  other 
structures  as  boilers,  feedheaters,  superheaters,  intermediate 
receivers,  heating  and  cooling  jackets,  evaporators,  and 
must  have  a  very  wide  application  also  in  many  departments 
of  chemi.::al  engiueering.  _ 


^ciDcasitlr  Section. 


Meeting  held  at  the  Durham  College  of  Science,  on 
Thursday,  JVuvember  -ITlh,  1902. 


DR,    J.    T.    liUNN    IN    TUB    CHAIR. 


COMPOSITION  OF  JIILK  IN  THE  NORTH 
OF  ENGLAND. 

BY    S.    H.    COLLINS,    F.I.C. 

As  figures  dealing  with  the  composition  of  milk  in  the 
North  of  England  are  neither  very  complete  nor  easily 
available,  I  think  that  the  following  table  should  be  placed 
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on  permauent  record.  The  number  of  the  cow  is  giveu  in 
the  first  coIumD,  cows  Xof.  1 — 15  heing  cross-bred  short- 
horns, cows  Xos.  16 — 18  heiai;  black  polled,  and  cow 
No.  17  a  shorthorn.  Cow  Xo.  11  is  aged.  The  period  of 
lactation    is    giveu    in  the    second    column.      The    other 


columns  refer  to  the  amount  and  composition  of  the  milk. 
The  times  of  milkins  were  from  .5  to  5  o'clock  in  the  morning 
and  from  12  to  1  in  the  afternoon,  giving  very  unequal  periods. 
The  milk  of  cows  X'os.  9  and  14  was  called  by  practical 
dairymen  "  seemingly  rich  milk,"  though   analysis  shows 


Table  Showing  the  Yield  and  Composition  of  the  Milk  from  Individual  Cows  in  a  Herd,  October  1902. 


Weeks 
since 


Morning  Milk. 


Calvmg.  jjj,|j      p^^       g  ^,  p  ;   p^j    I  g  jj  p 


Afternoon  Milk. 


Day's  Milk. 


.Milk.    Fat.     S.N.P.     Fat.   I  S.N.F.  ;  Milk.j   Fat. 


S.N.F.      Fat.   ;  S.N.F. 


Per 

Per 

1 

Pints. 

Oz- 

Oz. 

Cent. 

Cent. 

Pints. 

Oz. 

Oz.    t 

4 

2-7S 

713 

3-S3 

8-70 

16 

9-63 

27-78 

« 

G-ol 

10-03 

6-30 

8-16 

16 

13-77 

27-42 

la 

11-43 

20-04 

4-65 

8-15 

27 

23-85 

47-10  ' 

10 

ia-41 

17-75 

e-06 

8-67 

24 

19 -64 

43-49 

5 

4  07 

S-20 

4-85 

8-07 

13 

10-76 

21-36 

5 

5'.3S 

9-37 

5-25 

9-14 

21 

22-27 

39-71 

6 

5-65 

10-3-^ 

4-60 

8-40 

16 

12-37 

27-38 

5 

4-39 

8-79 

4-29 

8-58 

16 

12-77 

26-83 

8 

7U 

15-15 

4-34 

9-2t 

^ 

18-02 

45-69 

6 

0-71 

10-02 

4-65 

S-l'i 

26 

18-94 

44-05  1 

5 

0-38 

X-52 

6-21 

8-32 

12 

10-33 

20-89 

K 

6-88 

9-77 

5-60 

7-95 

17 

15-87 

.-SO -37 

7 

8'7G 

12-10 

ti-11 

8-41 

21 

18-89 

37-14 

9 

8-10 

14-28 

4-39 

7-74 

24 

15-22 

39-10  j 

5 

4-19 

8-78 

4-09 

S-67 

19 

14-17 

33-70  ! 

] 

0-97 

1-6S 

4-76 

8-19 

9 

7-83 

14-88 

IS 

S-71 

10-4!) 

4-65 

8-54 

18 

15-64 

32-08  1 

7 

8-47 

11-S5 

5-91 

8-27 

21 

10-17 

36-95 

4-99 

8-38 

■■      1 

Per 

Per 

Cent. 

Cent. 

2-95 

8-47 

4-20 

S-36 

4-31 

8-61 

3-99 

8-83 

4-0* 

8-02 

5-18 

9-23 

3-77 

8-34 

4-15 

8-73 

3-66 

9-28 

3-56 

8-28 

4-20 

8-49 

4-56 

8-72 

4-89 

8*63 

S-10 

7-95 

3-61 

8-66 

4-25 

8-06 

4-24 

8-69 

4-45 

8-58 

Cow. 


No. 

1 

2 

3 

4 

6 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 


4-03  I     8-57 


that  the  milk  of  cow  No.  9  is  below  the  average  of  the 
herd  and  that  of  cow  Xo.  14  the  poorest;  thus  demon- 
strating the  loose  way  in  which  such  phrases  as  "  rich 
milk  "  are  used. 

DiscrssiON. 

Dr.  Ddnjj  agreed  -with  Mr.  Collins,  and  stated  that 
although  the  Commission  examined  \vitnesses  from  all  over 
the  country  in  fixing  the  minimum  percentaffe  of  fat  in 
milk,  yet  the  actual  analytical  figures  were  largely  taken 
from  samples  of  milk  obtained  from  the  South  of  England. 
It  was  contended  by  people  in  the  North  that  an  objection 
was  to  be  found  to  the  standard,  for  they  could  not  expect 
to  get  the  same  quality  of  milk  from  the  cows  here  as  from 
those  fed  on  the  rich  pastures  in  the  South.  It  was  stated 
that  this  was  imfair  to  the  farmers,  and  pressed  hardly 
upon  them.  The  figures  in  the  table,  however,  showed  that 
average  cows  gave  milk  considerably  over  the  standard, 
that  .ilthough  the  intervals  between  the  two  milkings  were  so 
different,  and  the  long  interval  would  tend  to  produce  milk 
of  poor  quality,  poorer  in  fat  ihan  that  got  at  the  end  of  the 
short  interval,  yet  eveu  the  morning's  milk  contained  85  per 
cent,  of  fat  and  the  average  for  the  day  was  over  4  perceut., 
leaving  a  considerable  margin.  This  showed  conclusively 
how  lenient  the  commission  had  been  in  fixing  the 
stanilard.  There  must  be  exceptional  cases  now  and  again. 
Though  the  table  shewed  that  the  performance  of 
individual  cows  might  now  and  again  fall  tielow  the 
standard,  yet  the  cases  in  which  the  milk  of  a  herd  of  cows 
yielded  less  than  S  per  cent,  of  fat  v.'ere  extremely  rare. 
He  thought  the  general  public  were  too  apt  to  consider  that 
the  regulations  pressed  hardly  on  the  farmer  ;  but  they 
ought  to  remember,  first,  that  the  farmer  was  not  neces- 
sardy  fined  if  his  milk  were  below  !he  standard,  if  he  could 
prove  that  it  came  directlj-  from  the  cow,  and  secondly, 
that  the  standard  is  really  a  very  low  one,  so  that  a  milk 
Just  below  the  standard  is  a  long  way  below  an  average 
good  milk. 

Another  point  he  noted  with  interest  was  the  connection 
(or  want  of  connection)  between  the  yield  of  milk  and  its, 
quality.  It  seemed  natural  to  suppose  that  the  milk  from  a 
cow  which  yielded  a  large  quantity  would  be  poor  in  quality 
but  inspection  of  the  table  seemed  to  show  that  that  was 
not  the  case.  He  thought  this  work  of  Mr.  Collins,  the 
accumulation  of  accurate  knowledge  on  these  subjects,  must 
prove  of  very  great  value. 


Mr.  Harkt  Smith  drew  attention  to  the  fact  that  some 
cows  gave  milk  btdow  the  :!  per  cent,  of  fat,  and  that  thus 
farmers  were  liable  to  be  fined  although  there  was  no 
adulteration. 

Dr.  Dunn  pointed  out  that  the  milk  should  be  mixed, 
and  thus  the  average  would  be  above  the  standard. 

Mr.  Collins  said  it  was  the  practice  of  some  farmers  to 
milk  the  cows  directly  into  the  cans  of  the  customers;  and 
although  in  the  South  the  milk  w-as  often  all  passed  through 
the  cooler,  and  thus  strained,  aerated,  and  mixed,  this  did 
not  appear  to  he  generally  done  in  the  North.  He  saw  no 
reason  why  a  milk  dealer  should  not  be  compelled  to  mix 
tile  milk  from  the  indi\idual  cows  of  a  herd,  since  a  dealer 
in  solid  commodities  was  expected  to  mix  and  sell  material 
of  a  uniform  quality. 

Mr.  Holmes  pointed  out  that  in  some  cases  people  with 
young  children  got  the  farmer  to  supply  milk  from  a  single 
cow,  but  the  great  variation  in  the  composition  of  milk 
from  different  cows  in  a  herd  rendered  it  desirable  that  the 
cows  should  be  tested  first  before  selecting  that  cow. 

Mr.  Collins  explained  that  it  was  not  always  beneficial 
for  young  children  to  get  too  rich  a  milk. 

SUGAR  IN  SWEDES. 

PART  II.— VARIATION  IN  THE  AMOUNT  OF 

SUG.\R  UNDER  DIFFERENT  CONDITIONS 

OF   GROWTH. 

BY    .S.    H.    COLLINS,    F.I.C. 

In  the  first  part  of  this  paper,  which  was  read  before  the 
Society  in  June  of  last  year,  and  was  printed  (this  Journal, 
)901,  536),  I  pointed  out  the  great  difference  there  was  in 
the  amount  of  sugar  in  the  individual  swede,  and  gave  the 
details  of  the  analytical  methods  employed  to  find  out  these 
differences.  In  the  present  communication  I  wish  to  set 
before  j-ou  the  different  amounts  of  sugar  1  have  found  in 
swedes  of  different  varieties,  grown  under  different  condi- 
tions. 

Analytical  Details. — The  essential  details  were  given  in 
Part  I.,  and  it  is  only  necessary  to  make  a  few  additional 
remarks.  When  determining  the  amount  of  sugar  in  single 
borings,  which  generally  weighed  from  10  to  15  gnus.,  the 
set  of  yellow  standards  in  the  calorimeter  could  be  dispensed 
with  ;  by  employing  always  10  c.c.  of  water  for  every 
gramme  of  swede   boring   it   was   possible    to  construct  a 
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special  scale  to  read  directly  iu  percentages,  an  advantairp 
which  is  obvious.  When  determiniDg  the  amount  of  sugar 
in  the  dried  swede  the  set  of  yellow  standards  had  to  he 
employed,  and  I  found  that  the  most  convenient  propor- 
tions were  4  grras.  of  swede,  previously  dried  at  55°  C, 
100  c.c.  of  water,  and  4  c.c.  of  a  concentrated  solution  of 
lead  acetate. 

Methods  of  Sampling. — As  mentioned  in  Part  I.  of  this 
paper,  the  sampling  has  been  done  by  taking  cores  out  of 
the  swedes  by  means  of  a  cork-borer  or  auger  ;  the  former 
proved  too  slow  in  use  for  the  large  amount  of  work 
required  to  be  done,  and  the  latter,  as  obtained  ready  made, 
proved  too  apt  to  tear  the  roots  at  the  point  of  entry 
Special  augers  were,  however,  made  of  even  section  through- 
out their  length.  Kor  much  of  this  part  of  the  work  1  have 
to  thank  Mr.  F.  Wakerley.  Nearly  15,000  swedes  have 
been  sampled  for  the  investigations,  the  results  of  which 
are  detailed  here.  Many  of  these  samples  were  taken 
while  the  turnips  were  in  the  ground,  under  which  circum- 
stances it  was  found  convenient  to  take  the  sample  in  a 
diagonal  direction,  as  is  illustrated  in  the  diagram.     Fifty 


such  borings  were  tied  up  in  some  butter  paper,  two  packets 
of  50  making  a  sample,  and  forwarded  to  the  college  for 
analysis. 

Methods  of  Driiing. — Partly  for  the  sake  of  other  icvesti- 
gations,  partly  for  the  advantage  of  storing,  most  of  the 
samples  were  dried  at  temperatures  between  the  limits  of 
50°  and  60°  C.  Although  the  estimation  of  dry  matter  in 
swedes  ma}'  seem  a  matter  too  elementary  to  need  any 
remarks,  yet  in  dealing  with  the  large  amount  of  material 
needed  for  these  investigations,  many  alterations  in  ordinary 
apparatus  have  been  found  necessary.  Fully  30  galls,  of 
water  have  had  to  be  evaporated  during  the  drying  of  th« 
swedes,  an  amount  quite  beyond  the  powers  of  any  ordinary 
analytical   drying   oven,       Special  jacketed    hot-air   ovens 


QSkL 


Oil 


Theumostat. 


were  accordinglj'  made  for  the  purpose  of  these  investiga- 
tions, the  ovens  being  heated  by  gas,  the  flow  of  which  was 
regulated  by  thermostats  so  as  to  maintain  the  specified  tem- 
peratures of  between  50°  and  60°  C.  The  oven  was  regulated 
so  that  the  centre  shelf  had  a  temperature  of  52°,  under 
which  circumstances  the  top  shelf  kept  at  54  ,  and  the  bottom 
shelf  at  57°.  The  amount  of  gas  p.issing  through  the 
burners  was  too  great  for  control  by  a  thermostat  which 
depended  upon  the  expansion  of  mercury  only,  and  I  found 
that  those  which  depended  upon  the  expansion  of  air  were 
subject  to  fluctuations  due  to  the  variations  of  atmospheric 
pressure.     The  one  now  in  nse  depends  upon  the  expansion 


DltYINi;    OVEN'. 

of  common  paraffin  oil,  a  small  quantity  of  mercury  being 
interposed  between  the  oil  and  the  gas.  Paraffin  oil  has  a 
large  coefficient  of  expansion,  and  is  of  course  cheap  and 
easily  obtained.  I  have  found  that  it  works  very  well  in 
practice.  For  evaporating  large  quantities  of  water  the 
ventilation  of  the  oven  is  as  important  as  the  heating.  l?y 
simply  making  the  doors  of  the  oven  overlap  and  leaving 
them  open  to  a  greater  or  less  extent,  I  secured  an  excellent 
ventilation,  the  front  of  the  shelves  being,  however,  two  or 
three  degrees  cooler  than  the  back. 

Besulls  oj  Aiialj/ses. — The  amounts  of  sugar  found  in 
the  swedes  that  were  analysed  are  set  out  in  percentages  in 
the  tables  accompanying  this  paper.  The  sugar  is  always 
expressed  in  lerms  of  glucose,  although  some  of  it  exists 
as  other  forms  of  sugar  in  the  swede. 

Effect  of  Storage. — Table  I.  gives  the  percentage  of 
sugar  in  different  varieties  of  swedes  grown  at  Cockle  Park 
in  the  season  of  1900,  both  before  and  after  they  had  been 
stored  in  sacks  on  a  wooden  floor  and  covered  over  lightly 
with  straw.  The  columns  marked  A  and  li  are  the  dupli- 
cates, each  figure  representing  a  single  analysis  of  the 
borings  from  50  swedes,  the  third  and  sixth  columns   being 
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Table  I. 

Percentage  of  Sugar  in  different  Varieties  of  Sweden, 
Cockle  Park,  1900. 


Name  of  Varietv. 


Crimson  King 

Best  ot  Ail 

Model 

Stirling  Castle 

X.  L.  All 

Monarch 

Fell's  Bronze  Top  . . 

Arctic 

Drnmmond's    Extra 

Improved. 

Kangaroo 

Klephant 

Imperial  

Halewood       Bronze 

Top. 

Average 


Before  Storage.       After  Storage.    L         , 
"    I , "  —  ,   Aver- 


A.   :  B.  I  Mean. 


A.   !  B.     Mean. 

1         |. 


6-0 

i;-o 
G-o 

G-.f 
6-0 

6-S 

c-s 

(i-1 

5-7 
G-1  ! 
«•.■) 
«-8 


6-1 

5-8 
0-0 
G-8 
B-3 
.i  7 
7-2 
G-6 

G-3 

B-2 
fi-0 

«-n 


6-05 
5-95 
6-00 
0'70 
G-30 
5-85 
7-00 
G-70 
6-25 

O'On 
G-(I5 
G*25 
G'So 


•30 


6-7 
6-8 

0-0  ( 
«-6  i 

s-»  I 
G-n 

7-8  j 

7-1 

7-4 

7-5  ! 
6-I) 
7  4 
8-1 


G-2 

0-7 

G-3 

7'0 

6-3  I 

G-G 

7-8 

7-5 

7-7 

7-; 

B-8 
G-7 
7-3 


fi'15 
G-73 
6  15 
6-80 
rt-05 
G-SO 
7-8U 
7-30 
7 -.55 

7 -.35 
6-85 
7-03 
7-80 


G-23 
fi-35 
B-OS 
G-75 
G'lS 
6 -OS 
7-41) 
7-01) 
6'90 


G-45 
6-65 
7S3 


G-9t  I    6-( 


Name  of  Variety. 


190O. 


Average. 


fi-O.'i 
3-95 
«-0O 
6-70 
G-3(l 
5-85 

7'no 

t)*7n 
6-23 

B'dn 
(;-05 

4-2i 
4  05 
3-75 
4-23 
4-40 
3-65 
4-43 
4-66 
3  60 

3-73 
i'9ii 

5-15 

Best  or  All  

Model 

Stirling  Castle 

4-88 

X.  L.  All 

5'33 

Monarch 

4-711 

Arctic 

Urummond's     Extra      Ini- 

prnved. 
K^ncaroo 

5-GS 
4-93 

4'SS 

Averages ,.. 

a-26 

4-05 

5-13 

l)Oth  the  .seasons  1900  and  1901,  the  third  cohimn  on  the 
table  being  the  average  of  the  two  seasons.  It  will  be  seen 
at  once  that  the  latter  season  has  been  a  bad  one  as  regards 
qnality,  all  the  varieties  tested  having  a  considerably 
smaller  amount  of  sugar  in  them.  The  effect  of  season, 
therefore,  is  a  very  important  one,  and  requires  further 
investigation. 

Effect  of  Varieti/. — If  we  carefully  stud)-  the  figures  in 
Table  II.  we  see  that,  in  spite  of  the  fact  that  the  season 
makes  a  very  profound  difference  in  the  amount  of  sugar 
in  the  swede,  there  is  undoubted  evidence  that  the  amount 
of  sugar  in  the  swede  is  partly  a  function  of  the  variety. 
The  varieties  named  Stirling  Castle,  X.L.  All,  Fell's  Bronze 
Top,  and  Arctic  are  above  the  average  in  both  1900  and 
1 901,  the  other  varieties  being  below  the  average  in  both 
>ears,  with  the  single  exception  of  the  first  variety, 
(.'rimson  King,  which  is  slightly  below  the  avei-age  in  1900, 
slightly  above  the  average  in  1901,  and  exactly  average  on 
the  mean  of  the  two  years.  How  these  varieties  behave 
at  other  places  than  Cockle  Park  is  the  subject  of  investi- 
gations now  going  on,  the  result  of  which  I  hope  to  be 
able  to  communicate  on  some  later  occasion. 


the  averages  of  the  preceding  columns  ot  duplicates  A 
and  B.  The  average  effect  of  storing  swedes,  as  shown  in 
the  last  line  of  the  table,  is  to  increase  the  amount  of  sugar 
by  almost  exactly  one-tenth,  and  there  is  only  one  case  out 
of  the  13  varieties  where  there  is  no  increase  at  all.  This 
increase  is  partly  due  to  loss  of  water  by  evaporation,  and 
partly  due  to  some  of  the  other  constituents  of  the  swedes 
having  been  converted  into  sugar. 

Effect  of  Season. — Table  11.  gives  the  percentage  of  sugar 
in   different   varieties  of  swedes  grown   at  Cockle  Park  in 


Table  II. 

Percentage  of  Suyar  in  different  Varieties  of  Swedes, 
Cockle  Park. 


Effect  of  .Soil  and  District. — In  Table  III.  is  given  the 
amount  of  sugar  found  in  swedes  grown  at  the  different 
places  named  in  the  North  of  England.  In  the  centre 
column  is  added  the  character  of  the  soil  of  the  field  on 
which  the  swedes  were  grown.     The  system  of  cultivation 

TAnLE  III. 

Showing  the  Effect  of  Soil  and  District  on  the  Amount  of 
Sugar  in  "  Beit  of  all"  Swedes. 


Grown  at. 

Soil. 

Sugar. 

Cockle  Park 

Loam 

Gravel  loam 

Alluvium 

Loam 

Gravel 

Strong  loam 

Per  Cent. 

Cleatlaro 

Newshara  Grange 

Newlands  Haugh 

New  Eaby 

Birtley 

.       3-05 
4-fiG 
4-73 
3-45 

s-.is 

and  manuring  was  the  same  in  all  cases.  The  season  was 
that  of  1901.  From  the  figures  in  the  table  it  is  obvious 
that  soil  and  district  produce  a  great  effect  on  the  com- 
position of  the  crop  grown,  though  how  much  of  this  effect 
is  due  to  the  nature  of  the  soil  and  how  much  to  the 
climate  of  the  district  can  only  be  determined  by  further 
investigations. 

Effect  of  Manures. — Table  IV.  shows  the  variation  in  the 
percentage    of    sugar    in    swedes    produced    by    different 

Taisle  IV. 
Variation  in  Composition  due  to  Manures. 


Sugar  (Per  Cent.). 


Station. 

Manures. 

Complete 
Artificial. 

No      !     p^°      '       No 

No 
Manures. 

Cleatlam 

Neasliam 

Grange. 
Medomsley, 

East. 
Medomsley, 

West. 
Newlands 

Haugh. 

Sherburn  

Birtley 

4-95 
4-32 

5-93 

5-25 

4-6B 

G-54 

5-30 

5-10 
S-O'i 

6-30 

fi-27 

4-01 

6 -111 
5-3G 

4-93       1       4-93 
4-58       1       4-57 

5-06             615 

3-3S       j       5-94 

4-95       '       4-90 

5-3fi       1       5-73 
5-63       '       5-62 

4-75 

6-21 

6-21 

4-52 

6-8R 
5-79 

.Average.. 

5-31 

6-34 

6-23       i       5-40 

5-67 

manurial  treatment  at  the  farms  named.  The  complete 
artificial  manure  used  for  the  swedes  belonging  to  column  1 
was  the  "  standard  dressing "  of  the  Agricultural  Depart- 
ment of  this  College,  which  amounts  to  3.5  lb.  of  nitrogen, 
100  lb.  of  phosphoric  acid  (P-jOjJ,  and  .50  lb.  of  potash 
(KjO)  per  acre.  In  this  particular  case  the  manures  used 
were  sulphate  of  ammonia,  nitrate  of  soda,  superphosphate, 
and  kainit  in  amounts  sufficient  to  give  the  above  dressing. 
The  swedes  belonging  to  column  2  received  exactly  the 
same  treatment,  except  that  the  nitrogenous  manures  were 
omitted  ;  those  belonging  to  column  3  received  all  except 
the  phosphatic  manure  ;  those  belonging  to  column  4  all 
except  the  potash  ;  and  those  of  the  last  column  received 
no  manure  at  all. 

The  differences  as  exhibited  by  this  table  are  for  the 
most  part  small  and  irregular,  so  that  when  averaged  up 
the  difference  between  the  complete  manure  and  the 
manures  lacking  in  nitrogen  and  potash  is  too  small  to  be 
worth  attention  at  this  preliminary  stage  of  the  investi- 
gations. The  swedes  which  received  no  phosphates  con- 
tained distinctly  less  sugar,  but,  as  a  crop  grown  under 
such  conditions  is  very  small  in  amount,  .and  such  a 
manurial  treatment  is  altogether  impractical,  such  a  defi- 
ciency in   sugar  content  would  not  occur  under  ordinary 
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circumstances.  The  Swedes  which  received  no  manure  at 
all  contained  more  sugar  than  the  others,  but  here  again 
the  system  was  impractical  and  the  crop  grown  small. 
Hence,  since  all  these  differences  in  nianiirial  treatment 
are  exaggerated,  and  greater  than  would  occur  in  actual 
practice,  we  may  conclude  that  under  any  reasonable 
conditions  the  effoct  of  difterent  manures  on  the  amount 
of  sugar  in  swedes  is  very  small  indeed. 

Effect  of  Size. — In  the  first  part  of  this  paper  I  showed 
in  "nible  1.  tliat  the  smaller  swedes  contained  more  sugar 
than  the  larger  ones.  This  is  a  well-known  fact,  and 
hardly  requires  any  further  comment  from  me. 

Weight  of  Sugar  produced  per  Acre. — Table  V.  gives  the 
total  weieht  per  acre  of  the  swede  crop  after  the  swedes  had 

Table  V. 

Weight  per  Acre  of  the  Total  Crop  of  Sicedcs  and  the 
Sugar  contained  in  them. 


Name  of 

Farm. 


Manures  used. 


Arti-       Nitrogen 
flcials.     omitted. 


Oleatlam . . . .  j 

Neasham  f 
Grange  ...\ 

Medomslej*,  C 
East ! 

Medomsley,  * 
West 'I 

.Sherburn  ...  -^ 

Ncwiands  ^ 
Haugh....  ( 

Birtley j 


Tons  Cwt. 

16  fl} 
n  11! 

22  2+ 

0  191 

17  10 

1  o3 

23  10 
1  .1? 

22  8J 


Tons  Cwt 
li    lOj 

0  ]4f 
22       7f 

1  2J 
IS    15 

1  »i 
0 
(I 


Phos- 
phates 
omitted. 


I'otash 
omitted. 


No 
Manure. 


.  Tons  Ovvt. 

0 
11 
0 


6i 

4 

m 


19  IB 
1       3* 

12  101 

0  134 


95 

6 
B 

2} 


19    10         19    14J 


1 

27 
1 


0 


16    184 
0    17J 


IJ 
21    14J 

1     14 

14      4 


Tons  Cwt.  1 

14 

84 

0 

m 

20 

Bi 

0 

184 

IK 

0 

1 

2J 

20 

1(1 

1 

a 

20 

4 

1 

3} 

21 

124 

1 

U 

v.! 

19i 

0 

144 

Tons  Cwt. 

9  31 

0  9} 

11  171 

0  111 

15  10 

0  191 

16  141 

1  0} 
14  174 


04 
23      14 

1  0{ 
11     15 

0    134 


been  topped  and  tailed.  Under  the  figures  for  the  total 
weight  are  placed  the  figures  for  the  \^  eight  per  acre  of 
the  sugar  in  the  crop. 

The  principal  points  to  be  noted  in  this  table  are,  that 
the  weight  of  sugar  produced  per  acre  is  not  always  propor- 
tionate to  the  weight  of  total  crop,  but  that  these  differences 
are  due  to  soil,  district,  and  variety,  rather  than  to  the 
manure  applied,  and  that  at  farms  where  the  richness  of 
the  soil  permits  the  use  of  unbalanced  manurial  dressings 
(Medomsley,  E.),  the  composition  of  the  crop  is  fairly 
uniform,  and  the  yield  per  acre  of  both  total  crop  and 
sugar  is  for  practical  purposes  nearly  parallel. 

Whilst  this  paper  could  not  well  be  concluded  without 
giving  st'me  indication  of  the  amounts  of  sugar  produced 
per  acre,  vtt  it  is  impossible  to  make  full  use  of  this  table 
without  considering  the  composition  of  the  different  soils 
of  the  farms  where  the  swedes  were  grown,  a  subject  which 
would  lead  me  too  far  aw.ay  from  the  subject  under  dis- 
cussion. Tliis  subject  I  hope  to  refer  to  on  some  future 
occasion. 

In  all  such  investigations  as  the  above  a  good  deal  of 
work  has  to  he  done  by  others  than  the  reader  of  the 
paper,  and  I  hereby  thank  all  those  farmers  who  have 
helped  by  lending  their  land  to  the  College  for  experimental 
purposes. 

In  conclusion,  I  sum  up  by  saying  that  the  principal 
causes  of  the  variation  in  the  amount  of  sugar  in  swedes 
are:  the  individual,  the  variety  and  the  season.  The 
lesser  causes  :  the  size  and  storage.  The  doubtful  causts, 
requiring  further  investigation  :  the  district  and  the  soil. 
The  unimportant  causes  :  the  character  and  the  amount  of 
manure  within  practical  limits. 


fltXa  ©ork  ^fction. 


Meeting  held  at  Chemists'  Club,  on  Friday, 
November  'list,  19U2. 


VIRGIL    COBI.ENTZ    IN    TBE    CHAIR. 


SOME  PHASES  OE  TEXTILE  CHEMISTRY. 

BY   J.    MERBITT    MATTHEWS,    PH.D. 

Having  been  in  touch,  for  some  years  now,  with  that 
especial  phase  of  chemistry  which  deals  primarily  with  the 
textile  industries,  this  opportunity  of  speaking  before  you 
suggested  the  thought  to  me  of  indicating,  in  as  brief  a 
manner  as  possible,  the  various  points  of  ccmtaet  through 
which  the  science  of  chemistry  infuses  its  inspiration  into  the 
art  of  textiles. 

Next  to  the  metallurgical  industries,  and  with  more 
especial  reference  to  those  of  iron  and  steel,  the  textile 
industry  is  perhaps  the  most  important  and  the  most 
necessary  to  human  welfare  and  civilisation.  Though 
depending,  perhaps,  more  upon  mechanical  operations 
than  upon  chemical  processes,  nevertheless,  the  textile 
industry  uses  chemistry  in  a  very  efficient  manner,  and 
the  intmiac^-  which  has  gradually  developed  between  the 
two  is  becoming  closer  and  closer  every  day. 

The  chemical  phase  of  the  textile  industry  is  manifested 
in  two  ways.  In  the  first  place,  we  have  a  number  of 
very  extensive  chemical  industries  almost  wholly  dependent 
upon  the  textile  mills  for  the  utilisation  of  their  products. 
I  refer  especially  to  those  industries  immediately  connected 
with  the  manufacture  of  alkalis,  oils,  snaps,  bleaching 
compounds,  dyestuffs  and  mordants,  with  all  their  allied 
chemical  products,  starch  and  dextrin,  and  many  others 
of  less  importance.  In  the  second  place,  we  have  the 
applications  of  chemistry  in  the  operation  of  certain  chemical 
jirocesses  employed  directly  in  the  manufacture  of  texlile 
products,  and  it  is  this  latter  phase  of  the  subject  upon 
which  I  desire  more  especially  to  dwell,  calling  attention,  so 
far  as  possible,  to  the  suggestions  they  offer  for  investi- 
gation and  research. 

'Ihe  first  point  of  contact  between  chemistry  and  the 
textile  industry  lies  in  the  raw  materials  themselves;  that 
is  to  say,  in  the  various  fibres  employed  in  manufacturing 
textile  products.  We  all  know  ihat  wool,  silk,  aud  cotton 
are  the  fibres  of  chief  importance,  and  much  scientific  work, 
more  or  less  of  a  chemical  nature,  has  been  done  with  regard 
to  the  study  of  the  conditions  best  suiteil  tor  the  most 
satisfactory  growih  and  production  of  these  fibres.  iNOt 
only  does  the  quality  of  the  woo!  fibre  depend  upon  the 
nature  and  breed  of  the  sheep,  but  it  also  depends  very 
largely  upon  the  chemical  character  of  the  food  with  which 
the  sheep  are  supplied  ;  the  culiivation  of  the  silkworm  and 
the  production  of  silk  therefrom  are  also  dependent  upon  the 
same  fact.  A  study  of  the  chemistry  of  the  soils,  and  the 
nutritive  plant  constituents  thereof,  is  a  iiMist  important 
consideration  in  the  intelligent  cultivation  of  cotton.  It  has 
tieen  found,  for  instance,  that  Sea  Island  cotton,  so  highly 
prized  for  its  fine,  silky,  long-siapled  fibre,  can  only  be 
successfulh  grown  on  soils  which  contain  a  liish  jiercentage 
of  saline  matter.  The  chemical  investigation  of  this  problem 
lias  only  just  begun,  but  the  agricultural  chemist  of  late  is 
manifesting  considerable  activilj-  along  this  line  of  research, 
and  it  is  one  which  cannot  help  but  be  productive  of  many 
far-reaching  results. 

Going  a  step  further,  from  the  chemistry  of  the  growth 
and  production  of  the  fibre  to  the  chemical  technology  of 
the  fibre  itself,  we  find  ourselves  in  the  midst  of  a  great 
diversity  of  chemical  processes.  The  chemistry  of  wool 
has  been  studied  during  the  past  fifty  years  with  a  fair  degree 
of  thoroughness  and  completeness  ;  its  chemical  character 
has  been  established  with  more  or  less  certainty.  Wool  has 
been  classified  as  an  albuminoid,  receiving  the  particular 
name  of  keratin,  but  owing  to  variations  in  its  composition, 
in  common  with  most  other  naturallv-oecurringalbuminoids, 


Dec.  SI,  1902.] 


NEW  YORK  SECTION. 


1517 


it  has  been  impossible  to  assign  to  it  a  definite  chemical 
formula.     Jluch  work  has  yet  to  be  done  in  studving   the 
chemical  and  stnictnval  constitution  of  wool ;  for  instance, 
we  know  that  it  contains  sulphur  iu  its  composition,  but  the 
amount  is  by  no  means  constant,  i-aufring  from  one  to  four 
per   cent. ;  by    a  proper   treatment,    this   sulphur   can   be 
partly  removed  without   disorganisation  of   the   fibre.     It 
would  be    both   theoretically   instructive    and     practically 
interesting  to  kn(>w  in  what  manner  of  combination   this 
sulphur  is  held   in  the  fibre, and  what  icfluonce  it  exerts 
upon  the  structure  and  physical    properties  of   the  latter. 
A  highly  interesting  piece  of  research  could  also  be  made 
on   the   identification   of   the   organic   radicals   or  groups 
present   in    the   substance   of  the    wool   fibre.     If   sueh  a 
knowledge   could   be    realised,    wo   should   then    be   in   a 
position  to   have    an   intelligent  insight   into   the  action  of 
various   chemicals  upon   wool,  a  subject   which   is  of  far- 
reaching  practieil  importance,  to  say  nothing  of  it^  purely 
scientific   interest.     We  .should  then   also  be  able  to  form 
some   intelligent    theories     coneerniug    the    processes     of 
dyeing   and  the   chemical   functions   of   dyestuffs.     When 
compared  with  our  knowledge  concerning  many  minor  and 
unimportant  substances,  our  present   chemical    knowledge 
of  wool  is  indeed  meagre  and  insufficient,  and  the  chemist, 
at  this  point,  has  a  fine  opportunity  for  scieutitic   research 
which  would  add  much   of  value   to   both  science  and  art, 
and  incidentally  prove  lucrative  to  himself.     Silk  is  much 
in  the  same    positi:in   as   wool,   so   far   as   our  knowledge 
concerning  its   chemical  nature  is   involved.     In   the  raw 
condition   wo   know   that   silk  apparently  consists  of   two 
substances  chemically  distinct,  known  as  sericin  and  fibroin 
respectively.     Both  are  evidently  albuminoids,  and  neither 
contains   sulphur.      The   sericin    is   soluble    in    hot    soap 
solutions,  and   is    thus    removed   from   the   tibroiu,   which 
constitutes  the  fibre  proper.     Though  some  little  work  has 
been  done  with   regard  to  establishing  the  chemical  com- 
position and  formula  of  these  bodies,  yet  it  may  he  said 
that  the  field  is  comparatively  virgin.     When  we  come  to 
cotton,   and  the  vegetable  fibres  of   which   it   is  a   repre- 
sentative, we   find  that  its  chemical   constitution  has  been 
more  thoroughly  studied.     Cotton,  of  course,  is  essentially 
cellulose,  one  of  a  large  class  of  bodies   known  as  carbo- 
I  hydrates,  and  yet  the  cellulose  of  cotton  and  the  celluloses 
t  of'    other    fibres    and    vegetable    tissues    manifest   certain 
I  apparent    chemical    differences    and    many    very    evident 
I  physical  differences.      Although  the  empirical  formula  of 
I  cellulo.se  has  been  determined  with  sutficient  accuracy   to 
[  consider  it  a  settled  fact,  its  constitutional  formula  has  yet 
[to  be  worked  out.     It  is  gratifying,  however,  to  know  that 
I  several  chemists  are  devoting  their  attention   to  this  very 
[line  of  icvestigalion,  and   new  and   important  results  are 
I  constantly  being  published.     There  are  many  other  vege- 
Itahle  fibres  besides  cotton  which  are  being  investigated  at 
Ipresent,  and   some  of   them   possess   useful  and   valuable 
Iproperties.     Great  interest,  for  instance,  has  been  excited 
■in   the   subject   of   ramie    or  China  grass,   a   fibre   which 
Ipossesses  great  strength  and  endurance,  being  remarkably 
Iwbite  in  colour  and  silky  in  appearance.     Although   the 
Iplant  grows  with  the  rapidity  and  profuseness  of  a  weed, 
he  fibre  itself  is  very  difficult   to  eliminate  in  a  perfect   I 
condition  from  the  rest  of  the  plant  tissue.     The  world  is 
Btill  awaiting  the  perfection  of  the  process,  which  must  be 
nore  or  less  chemical  in  nature,  for  the  successful  decorti- 
ation  of  this  fibre.     Then,  loo,  it   is  deficient  in  spinning 
qualities ;    yet   I    have    not    the    slightest  doubt     that    a   I 
fehemical  process  of  treatment   could  be  devised  whereby 
"his  defect  could  be  remedied,  were  the  mattei*  studied  with 
bnfficient  thoroughness  by  the  textile  chemist,     .lute  is  also 
It  fibre  which  is  becoming  more  and  more  useful   through 
L  investigation  of  its  chemical  technology,  but  its  valuable 
properties   could   be    much   further  enhanced   by  a   more 
Ktensive  knowledge  and  a  more  complete   understanding 
*  its  chemical  nature.     The  investigation  of  the  chemistry 
cotton,  and  incidentally  other  varieties  of  cellulose,  has 
browed  to  be  a  field  of  great  production  not  only  to   the 
lextile  trade,  but  to  many  other  industries.     We  have,  for 
|stance,  the  nitration  of  cotton,  which  gives  rise  to  a  seiies 
products  finding  an  extensive  use  in  the  manufacture  of 
gh-power  explosives,  in  the  manufacture  of  celluloid,  and    i 
any  other  pyroxylin  compounds.    Then,  again,  we  have  i 


I  the  textile  industry  enriched  by  the  addition  of  practically 
'   a  new  fibre.     I  refer  to  the  so-called  mercerised  cotton,  that 
beautiful  silk-like   material   which   is  being  so  extensively 
used  at  present  for  the  production  of   a  wide  variety  of 
I   fabrics.     It  is  made  by  the  action  of  strong  solutions  of 
i   caustic   alkalis   on   cotton,   and    is    primarily    a    chemical 
process.     Then  we  also  huve  another  artificial   fibre  known 
[   as  lustra-cellulose  or  artificial  silk.     This  may  be  prepared 
in   several   ways,  the    principal  methods  being  to  employ 
solutions   of   nitrated    cotton   or   pyroxylin,   or    by   u?ing 
I   solutions   of   eellulo.se  thiocarbonates   marie   by   dissolving 
cotton  in   strong  caustic  alkali   to   which    a   little  carbon 
1   disulphide  has  been  added,  or,  still  further,  by  treating  the 
cotton  with   solutions   of  ammuniacal  copper  oxide.     The 
inauuf'icture  of  these  products  is  as  yet  in  its  infancy,  and 
affords  an  inviting  field  of  research  to  the  chemist.    As  cotton 
has   been  found  to  be  subject  to  so  many  chemical  modi- 
fications, attention  of  late  has  been  directed  to  the  chemical 
treatment  of  wool  for  the  purpose  of  improviug  or  altering 
its  qualities.     It  has  been  found,  for  instance,  that  solutions 
of  chloride  of  lime,  under  proper  conditions  of  treatment, 
ctfect  certain  remarkable  changes  in  the  physical  nature  of 
the  wool  fibre.     It  loses   its  felting  or  shrinking  qualities, 
<ac(]uires  a  silk-like  scroop  and  a  high   lustre,  together  with 
a  greatly  increased  chemical  activity  towards  mauy  rengents. 
This  treatment  of  wool  is   now  being  employed  for  many 
purposes,  and  is  capable  of  still  further  commercial  apph- 
cation.      Stroug  solutions  of  caustic  alkalis   also    have   a 
peculiar  effect  on  wool ;  instead  of  the  fibre  being  rapidly 
decomposed,  it  is  strengthened  in  a  surprising  manner ;  ia 
fact,  its   tensile  strength   may  be  almost  doubled  in  some 
instances  by  this  treatment. 

I  will  not  dwell  longer  upon  the  possibilities  of  chemical 
research  with  immediate  reference  to  the  textile  fibres 
themselves.  Sufficient  has  been  said,  I  think,  to  suggest 
that  this  is  a  most  productive  and  lucrative  field  for  either 
the  technical  chemist  or  for  the  one  who  devotes  himself 
solely  to  pure  science.  It  is  to  be  regretted  that  more 
chemists  do  not  enter  upon  this  line  of  research.  I  think 
that  the  chief  reason  for  this  lack  of  interest  exhibited  by 
chemists  in  the  United  States  towards  such  attractive 
themes  of  research  is  the  utter  lack  of  attention  given  to 
these  so-called  "  technical  problems  "  by  the  lu'ijority  of 
our  universities  and  colleges.  Any  thesis  of  chemical 
research  which  appears  to  have  in  view  the  solution  of  any 
practical  problem,  or  the  betterment  of  any  commercial  con- 
dition, is  looked  upon  with  suspicion,  ^\^ould  not  a  thesis 
relative  to  the  chemical  constitution  of  wool  be  as  much 
pure  science  as  one  relating  to  the  chemical  constitution 
of  a  nitrodi.amidophenol  sulphonic  acid?  Would  not  the 
student  lesrn  as  much  organic  chemistry  in  the  prosecution 
of  one  research  as  of  the  other:  would  not  the  power  and 
methods  of  original  investigation  be  as  acutely  trained  and 
cultivated  in  one  case  as  in  the  other  ?  Wh}'  is  it,  in  this 
day  of  rapid  progress  in  what  is  termed  technical  chemistry, 
that  the  subject  is  dealt  with  so  briefly  and  inadequately  in 
our  educational  system  ?  The  world  is  ia  need  of  men 
who  are  capable  of  conducting  researches  such  as  I  have 
suggested  ;  they  would  find  a  ready  recognition  by  the 
captains  of  industry,  nor  do  I  believe  they  would  fall  in 
the  dignity  of  their  science. 

.\notber  main  point  of  eontact  between  chemistry  and  the 
textile  industry  lies  iu  the  preparation  of  the  fibres  for  the 
purposes  of  mauufacturing.  VV^ool,  as  it  comes  from  the 
sheep's  back,  contains  iibout  30  per  cent,  of  pure  fibre  and 
70  per  cent,  of  extraneous  foreign  manner.  The  two 
main  imparities  present  in  the  fibre  are  wool-grease  and 
suint,  which  consists  mainly  of  dried-up  perspiration.  These 
have  to  be  removed  and  the  wool  thoroughly  cleansed 
before  it  can  be  used  in  the  various  processes  of  manufac- 
ture. This  is  the  function  of  scouring,  and  at  this  point  we 
reach  an  important  chemical  process.  Ordinarily,  scouring 
is  conducted  by  ejnulsifyiug  the  greasy  and  other  m.atters 
on  the  fibre  by  the  use  of  solutions  of  soaps  and  alkalis  ;  in 
fact,  this  forms  one  of  the  most  extensive  ramifications  of 
the  soap  and  alkali  industry,  and  certain  chemical  conditions 
must  be  thoroughly  studied  and  reaUsed  in  order  that  the 
most  efficient  results  be  .attained.  The  chemical  action  of 
soaps  as  cleansing  agents,  unfortunately,  is  little  understood; 
in  fact,  very  little  scientific  investigation  has  been  attempted 
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in  that  direction.  The  methods  of  physical  chemistry  with 
respect  to  solutions  and  emulsions  and  the  interaction  oi  I 
dissolTcd  oils  might  well  be  applied  to  the  study  of  such  a 
problem,  and  an  attempt  he  made  to  give  us  an  intelligent  i 
explanation  of  the  action  of  soaps.  Of  late,  another  process 
of  scouring  has  been  introduced  cu  a  practical  scale.  This  ' 
is  known  as  the  solvent  process,  and  removes  the  greasy  j 
matters  from  wool  by  the  action  of  such  volatile  solvents  as 
benzine,  carbon  bisulphide,  carbon  tetrachloride,  and  others.  I 
At  present,  two  of  the  largest  wool-sconring  firms  in 
America  are  using  benzine  as  the  solvent,  and  are  cleansing 
all  their  wool  in  this  manner.  Benzine  has  its  dis-  i 
advantages,  however,  chief  among  which  is  the  inflammable 
and  explosive  nature  of  its  vapour.  Carbon  tetrachloride, 
on  the  other  hand,  would  be  an  ideal  solvent,  but  it  cannot 
be  manufactured  sufficiently  cheaply.  Let  someone  take  up 
as  a  research  an  investigation  of  the  methods  whereby  this 
chemical  can  be  produced  in  a  cheap  and  commercial 
manner,  and  he  will  contribute  a  lasting  benefit  to  the  textile 
trade.  This  subject  has  received  a  good  deal  of  attention, 
and  even  now  a  process  may  be  under  way,  the  perfection 
of  which  will  realise  the  conditions  desired.  At  this  point 
one  of  the  most  important  services  rendered  by  chemistry 
to  the  textile  industries  is  manifested.  I  refer  to  the 
'itilisation  of  the  by-products  which  may  be  derived  from 
wool-scouring,  whichever  method  of  removing  the  impurities 
may  be  employed.  The  amount  of  these  impurities  is  of  a 
high  percentage,  and  consists,  on  the  one  hand,  of  greasy 
matters  which  can  be  worked  up  by  chemical  processes  of 
regeneration  into  valuable  oils  for  soap-stock  and  other 
purposes ;  on  the  other  hand,  we  have  a  large  percentage 
of  potash  salts  removed  from  the  fibre  by  the  scouring 
operation.  When  I  say  that  the  amount  of  these  latter 
compounds  is  6  to  10  per  cent,  of  the  weight  of  the  wool, 
and  if  you  can  imagine  the  enormous  quantities  of  this  raw 
product  which  are  scoured  throughout  the  world,  you  may 
form  some  conception  of  the  immense  quantities  of  potash 
salts  which  would  be  available,  if  properly  recovered  from 
the  waste  products  of  wool-scouring.  There  have  been  a 
number  of  processes  devised  for  the  utilisation,  in  some 
degree,  of  waste  scouriug-liquors,  chief  among  which  are 
those  which  use  this  material  for  the  preparation  of  ferro- 
cyauide  of  potash,  for  the  preparation  of  illuminating  gas, 
and  for  the  making  of  cheap  soap-stock.  The  full  value, 
however,  to  be  derived  from  the  valuable  compounds  wliich 
are  extracted  from  the  wool,  and  mostly  wasted,  especially 
in  the  United  States,  is  yet  to  be  appreciated  and  utilised. 
There  is  no  more  inviting  field  of  technical  research  than 
tlie  chemical  investigation  of  this  problem,  both  with  a  view 
to  devise  methods  for  the  recovery  of  these  compounds  and 
Ijnding  proper  uses  for  the  materials  which  may  be  so 
produced. 

The  preparation  of  cotton  and  silk  for  the  purposes  of 
manufacture  also  depend  more  or  less  upon  chemical  pro- 
cesses, and  many  chemical  improvements  could  be  intro- 
duced. The  bleaching  of  cotton  is  a  very  important  chemical 
industry  ;  it  affords  a  large  market  for  bleaching  materials 
such  as  chloride  ofjlime  and  peroxide  of  sodium.  But 
beyond  its  connection  with  these  outside  industries,  bleaching 
itself  is  a  distinctly  chemical  process,  and  there  are  many 
problems,  both  theoretical  and  practical,  which  are  yet 
unsolved.  The  chemical  nature  of  the  colouring  matters 
present  in  the  fibre  is  yet  to  be  determined,  together  with 
their  interaction  with  the  bleaching  agents  employed.  The 
chemical  action  of  chlorine  and  hypochlorites  on  cellulose 
itself,  and  the  modified  celluloses  which  form  constituents 
of  the  plant  fibres,  is  yet  to  be  definitely  worked  out. 

The  next  point  of  contact  between  chemistry  and  the 
textile  industry  is  to  be  found  in  the  processes  of  mordant- 
ing, dyeing,  and  printing.  The  action  of  mordants  with 
relation  to  the  fibres  is  very  incompletely  understood ;  in 
fact,  the  chemistry  of  the  whole  subject  of  mordants  is 
sadly  in  need  of  the  aid  of  pure  science  to  introduce  law  and 
order  into  a  mass  of  uncertain  theories  and  disconnected 
observations.  The  advanced  ideas  of  inorganic  chemistry 
concerning  the  constitution  and  method  of  reaction  of  the 
various  metallic  salts  employed  as  mordants  would  here  find 
agre.it  deal  of  virgin  material  for  investigation;  the  laws 
of  physical  chemistry  with  respect  to  the  theory  of  solutions 
and  capillary  forces  would  also  find  much  new  matter  for 


their  application.     But  it  is  in  the  application  of  dyestuffs, ' 
and  in  the  production  of  dyestuffs  themselves,  that  textile 
chemistry  finds  its  greatest  work.     The  chemistry  of  dye- 
stuffs  is  now   so  closely  interwoven  with  the  chemistry  of 
dyeing  itself,  that  the  two  must  be  considered  as  associated 
and  dependent  sciences.     During  the  last  50  years  there  has 
perhaps  been  no  one  subject  which  has  yielded  more  direct 
inspiration  to  research  work  in  organic  chemistry,  and  has 
furthered  the  progress  of  this  science  to  a  greater  extent 
than  has  the  dyestuff  industry.     The  Germans   are  to-day 
pre-eminent  in  the  prosecution  of  this  branch  of  chemical  1 
science,  and  many  of  their  most  pronounced  successes  have 
been  in  the  dis  covery  of  dyestuffs.     I  know  of  no  achieve- 
ment to  which  the  presiding  genius  of  organic  chemistry 
can  point  with  greater  Belf-satisfactioo  and  pride  than  to  the 
synthesis  of  alizarin,  and,  later,  the  synthesis  of  indigo. 
One  would  think  that   by  this  time  the  field  of  synthetic 
(lyestuflFs  has  been  about  exhausted,  but  from  the  present 
appearance  of  things,  it  is  as  richly  productive  as  ever.      It 
is  one  of  the  most  satisfactory  fields  of  organic   prepara- 
tions.    There   is,   perhaps,   no   field  in   organic  chemistry 
which   yields   quicker  and  more  profitable   results    to  the 
research  chemist  than  that  of  the  synthesis  of  dyestuffs ; 
and   the   field  is  as  fresh  now  as  it  ever  was,  and  its  possi- 
bihties   are   as  great.     When  we  think   that   the  limit  of 
research   has   almost   heeu   reached,   some   new   discovery 
opens   the   wa}-   to   an    entirely   new  field,  which   quickly 
becomes  filled  with  bus}'  workers.     There  is  much   yet  to 
be  done  in  this  branch  of  chemistry ;  many  of  our  colours, 
though  beautiful  and  intense,  are  fugitive  in  their  qualities, 
but  year  after  5'ear  sees  faster  and  more  permanent  colours 
introduced.     The  old  wood-dyes,  used  exclusively  .'iO  years 
ago,  have  fallen   almost  into  complete  desuetude.     Indigo 
and   logwood  still  retain  their  hold  upon  trade ;    but   the 
last  years  have  witnessed  the  successful  synthesis  of  indigo 
from  naphthalene,  and  the  synthetic  product  is  even  now 
rapidly  dri\ing  the  natural  dyestuff  to  a  certain  death.     It 
may  not  be  many  years    before   logwood   will   suffer  the 
same   fate.      The   older   and   more    fugitive   dyestuffs  are 
giving  place  to  newer    and  faster  ones  ;  cotton,   formerly 
dyed  almost  exclusively  with  the  mordiinted  tannin  colours, 
is  now  being  mostly  dyed  with  direct  substantive  colours. 
The  last  year  or  so  has  seen  the  introduction  of  an  entirely 
new  class  of  dyestuffs,  known  as  the  sulphide  colours,  pre-  ■ 
pared  principally  from  paradiamido  compounds  and  sulphide 
bases.     These  colours,  though  somewhat  restricted  as  yet 
in  their  range  of  tone,  and  presenting  certain  difiicultiL-s 
in  dyeing,  are  noted  for  their  remarkable  fastness.     The 
chemical  study  of  these  bodies  has  just  begun,  and  in  it 
exists   a   very   prolific    field   of   research.      The    present 
methods  of   dyeing  and  printing  are  also    susceptible  of 
considerable  scientific  refinement,  and  look  to  chemistry, 
almost  exclusively  for  their  future  development.     Since  the.' 
introduction  of  the  artificial  coal-tar  dyes  with  their  modern.: 
methods  of  application,  there  has  been  much  outcry  against 
the  fugitive  character  of  these  dyestuffs  in  general,  as  com- 
pared with  the  lasting  and  permanent  qualities  of  the  colours  • 
obtained  by  the  older  methods  of  dyeing ;  and  there  ia  a- 
considerable  show  of  reason  for  this  protest :  but  we  mustt 
bear  in  mind  that  the  great  demand  of  the  age  is  cheapness 
and  volume  of  product,  and  this  is  as  true  with  respect  to 
dyeing  as  with  other  industries.    The  chemist  of  the  present 
day,  with  the  dyestuffs  aud  processes  of  applying  the  same 
at  his  command,  can  obtain  as  fast,  nay,  faster  shades,  and 
of  much  greater    beauty   and    range  of   colour,  than  -was 
possible  to   the    old-time  dyer,  provided  he  is  willing  to 
give  the  same  care,  time,  and  expense  to  the  work.     The 
fast   colours   obtained   for  use  in    the   Gobelin   tapestries, 
which  are  regarded  as  of  such  a  high  standard  of  excellence, 
are  not   dyed  in  a  couple  of  hours  at  a  cost  of  a  few  cents 
per  pound.     The  Gobelin  dye-house  probably  dyes  from  10 
to    12   poujids  of  good  quality  yarn  per  day,  at  a  cost  of 
probably  a  dollar  or  more  a  pound  I     The  dye-house  of  a 
large  modern  mill  must  turn  out  from   five  to  ten  thoasand 
pounds  of  varying  qualities  of  yarn,  at  a  cost  of  three  to 
five  cents  per  pound.     Herein  lies   the  chief  cause  of  the 
difference  to  be  observed  in  the  fastness  of  colours.     Then, 
too,    there  is  another  factor  in   this  question.     The  dyer 
of  the   last   generation,  and  even   10   years  ago,  .was  not 
a  chemist ;  as  a  rule,   he  was  a  scientifically   uneducated 
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operative,  workiuir  by  rule  -  of  -  thumb  formulas.  The 
scientitic  side  of  dyeing  has  had  a  forced  development 
through  the  phenomenal  growth  of  the  dyestaff  industry, 
and  in  order  to  follow  it,  the  dyer  must  be  a  chemist,  and  a 
good  organic  chemist  at  that,  if  he  hopes  to  be  thoroughly 
familiar  with  the  technical  intricacies  of  his  subject ;  and, 
unfortunately,  there  are  very  few  dyers,  even  at  the  present 
time,  who  know  anything  about  chemistry.  The  cause  of 
this  is  that  our  chemists,  in  receiving  their  scientific  educa- 
tion, learn  very  little  about  dyeing  and  dyestuffs.  First 
teach  your  chemists  somewhat  concerning  dyeing,  and  then 
you  will  have  dyers  who  are  also  chemists.  Throughout 
the  whole  scope  of  industrial  chemistry,  I  do  not  know  any 
more  inviting  and  lucrative  positions  for  the  young  chemist 
of  to-day  than  those  which  are  alFordeil  by  the  industry  of 
ilyeing.  Situated,  as  I  am,  in  a  po^ition  to  overlook  the 
Held,  it  is  a  matter  of  constant  surprise  and  regret  to  me 
that  more  attention  is  not  given  in  the  United  States  to  the 
chemical  side  of  dyeing,  to  say  nothing  of  the  chemistry 
of  dyestuffs.  The  scientific  phase  of  dyeing,  as  a  branch 
of  applied  chemistry,  is  still  in  a  chaotic  condition ;  it 
is  a  fertile  field  in  which  to  work,  either  with  respect 
to  the  theoretical  or  practical  aspect.  The  chemical  pro- 
perties and  qualities  of  dyestuffs  afford  many  inviting 
themes  for  research.  The  physical  chemist  could  have  his 
hands  full  in  investigating  the  cause  of  the  colour  properties 
of  dyestuffs,  and  studying,  the  conditions  which  influence 
and  modify  these  properties.  If  we  knew  why  colours  fade 
under  certain  conditions,  could  we  not  hope  to  remedy  this 
fading  ?  If  we  understood  the  exact  chemical  relations 
existing  between  dyestuffs  and  the  fibres  or  mordants,  we 
could  then  intelligently  modifj-  our  methods  of  dyeing  in 
order  to  attain  the  results  we  desire. 

I  have  only  touched  on  some  of  the  main  points  of 
interest  in  textile  chcmistrj-,  striving,  so  far  as  possible,  to 
limit  them  to  those  only  which  could  be  reached  through 
the  aid  of  pure  chemistry.  Of  the  multitudinous  problems 
in  textile  chemistry  which  refer  onh  to  applied  science,  I 
have  mentioned  hardly  any ;  their  number  is  legion  ;  their 
successful  solution  would  bring  both  scientific  recognition 
and  commercial  rewards  to  those  chemists  undertaking 
them.  What  I  wish  chiefly  to  impress  upon  you  is,  that 
the  amount  of  study  and  attention  given  to  the  subject  of 
■textile  chemistry  in  the  United  States  is  insignificant  in 
proportion  to  the  importance  and  magnitude  of  the  subject. 
Textile  manufacturing  is  one  of  the  chief  industries  of 
America,  and  perhaps  the  most  important  industry  in  this 
•section  of  the  country.  Textile  chemistry,  as  a  science, 
should  receive  its  due  proportion  of  recognition  among  the 
studies  in  our  chemical  curriculum,  and  textile  chemistry, 
as  a  profession,  should  receive  the  thoughtful  consideration 
of  our  students  who  are  casting  about  for  some  branch  of 
chemistry  through  which  to  give  to  the  world  the  energies 
of  their  thought  and  activity,  and  by  which  to  receive  from 
the  world  a  jnst  recompense  for  their  scientific  labours. 

NOTES  ON  THK  DETERMNATION  OF  WATER 
IX  CALIFORNIA  CRUDE  OILS. 

BY   Sr.VEVIN    CCKTIS    A>"D    P.    W.    TOMPKINS. 

The  recent  extensi^•e  development    of   the   oil-fields   of 

California,  and  the  large  production  of  oils  of  low  gravity, 

have  brought  about  the  need  of  some  method  that  can  be 

used  in  the  field  or  factory  for  the  determination  of  foreign 

matter  (water,  sand,  &c.)  in  the  oil.      As  yet,  there  has 

been   no    tmiform   method  adopted  in  this    State,  though 

r  the  test  in  common  use  in  the  East  has  been  used  by  many. 

This  consists  of  mixing  equal  quantities  of  oil  and  gaso- 

I  line,  and  keeping   the  mixtm'e  at  a  temperature  of  120"  F., 

for  six  hours,  in  a  glass  graduate,  and  then  allowing   it  to 

I  stand  2  to  IS  hours.     The  method  works  very   well  with 

oils  of  high  gravity,  but  with  crude  oils  of  11'  to  17°  B.,  the 

results  are  too  low.     A  further  objection  to  the  method  for 

I  its   practical    use   in  the    field   is   the   necessity  of  heat, 

I  without  which  the  results  are  incorrect. 

Many  of  the  oils  here  are  sold  on  a  1  to  4  gasoline  test, 
{1  part  oil,  4  parts  gasoline)  for  water,  sand,  &c.  Recently 
Iwo  methods  purporting  to  be  1  to  4  tests  were  submitted 
us   to    determine    their  accuracy  or    error.      Neither 


method  was  based  on  a  I  to  4  mixture,  the  proportion  of 
I    oil   to  gasoline   ranging  from    1   to  10  to  1  to   17.     After 
careful  study  and   practical  work  with  these  methods,   we 
have  adopted  the  following  siiaple  one. 

200   c.c.   of  oil  are  mixed  with  600  c.o.  of  gasoline  of 

70°  B.,  in  a  stoppered  flask,  and  then  transferred  to  a  large 

separatory  funnel  of  about  1200  c.c.  capacity,  having  a  wide 

and  deop  neck  above  the  stop-cock.      The  flask  is  washed 

out  with  200  c.c.  of  gasoline  and  the  washings  are  added  to 

the  separatory  funnel,  the  contents  of  which  are  then  mixed 

j   by  a  rotary  motion  and  allowed  to  stand  eight  hours.     After 

1   this   time   has   elapsed,   925    to    950  c.o.  are  siphoned  off, 

retaining  part  of  it  in  a  wash-bottle  for  further  use.     The 

50 — 7.)  c.c.  remaining  in  the  funnel  are  mixed  by  a  rotarj- 

I   motion,  the  stop-cock  is  opened,  and  the  liquid  allowed  to 

I   flow     into     a    100    c.c.    graduated    cylinder,    the    funnel 

i   thoroughly  washed  with   the   siphoned  petroleum  solution, 

and  washings  added  to  cylinder.     Generally,  -30  to  50  c.c. 

.  are    suflicient   to    remove    all    traces   of    foreign    matter 

adhering  to   the  funnel.     The  graduated  cylinder   is   then 

rotated  rapidly  between  the  palms  of  the  hands  to  dislodge 

any    particles    adhering   to    the    glass,   allowed   to    stand 

12  hours,  and  reading  taken. 

The  chief  source  of  error  in  the  method  lies  in  the 
emulsified  condition  of  a  small  amount  of  water,  which 
I  increases  the  true  reading  somewhat.  The  emulsion  is  not 
broken  by  gentle  heat.  We  have  found  that  the  amount 
i  in  any  given  oil,  sampled  and  analysed  at  different  times, 
[  remains  constant,  and  the  factor  for  it  can  easily  be  found. 
^  Asphaltene  is  not  precipitated  to  any  appreciable  extent  by 
I  the  gasoline,  even  in  oils  rich  in  asphalt.  In  oils  we  have 
]  examined,  the  amount  has  been  less  than  one-tenth  per 
j  cent.  The  method,  as  it  is,  without  corrections,  will  gi%-e 
[  results  within  three-tenths  of  one  per  cent.,  a  refinement 
I  close  enough  for  factorv  work. 


PROCESS  FOR  RENDERING  PHOSPHORIC  ACID 
AVAILABLE. 

BY    CUAS.    BASKKRVILLK,    Pii.D. 

Contribution  from  the  Chemical  Laboratory  of  the 
University  of  North  Carolina. 

In  endeavouring  to  secure  a  mechanical  method  for 
concentrating  phosphatic  pebble  overlying  the  Eocene 
marl  of  the  coastal  plain  region  of  North  Carohna  (Castle 
Haynes  iVIines)  the  concentric  structure  of  many  of  the 
nodules  was  redetermined  (Penrose,  U.S.  Geol.  Survey, 
Bull.  46,  71).  A  number  of  analyses  of  carefully  selected 
pebbles  were  made,  and  in  no  case,  except  with  the  fossil 
teeth  which  occur  in  the  deposit  to  a  greater  or  less  extent, 
could  samples  be  had  which  contained  less  than  50  to  20  per 
cent,  each  of  silica  and  limestone. 

The  chemical  methods  for  increasing  the  content  of 
phosphate  were  unsuccessful  from  an  economic  point  of 
view.  Jigged  material  could  be  obtained  which  contained 
35  to  44  per  cent,  of  tricalcium  phosphate,  so  methods 
of  fusing  the  ground  m.aterial  with  substances  like  the 
alkaline  sulphates,  sulphides,  nitrates,  and  carbonates  were 
tried.  The  last  was  thoroughly  successful,  the  nitrates 
giving  the  largest  percentages  of  citrate-soluble  phosphoric 
acid,  but  the  expensive  nitrogen  was  driven  oft',  as  might  be 
expected.  The  procedure  was  simply  mixino-  pulverised 
material  in  about  the  proportion  of  one  of  carbonate  to 
four  of  the  crude  phosphate  rock,  and  subjecting  to  a  good 
red  heat  until  there  was  slight  sintering,  but  no  fusion. 
The  product  is  easily  removed  from  the  furnace  in  a  porous 
condition,  somewhat  like  pumice  stone,  and  readily  ground. 
It  does  not  attract  moisture.  From  75  to  90  per  cent,  of 
the  phosphoric  acid  was  rendered  av,ailable,  depending  upon 
temperature  and  upon  the  duration  of  the  time  of  heating. 
The  percentage  of  water-soluble  phosphate  was  not 
notably  increased. 

Knoop  (Bieder.,  Contr.  hi..  28,  576)  heated  phosphates, 
bones,  &c.,  with  alkaline  silicates,  and  obtained  a  99  per 
cent,  yield  of  "  avail.able  phosphoric  acid."  G.  A.  Liebig 
(U.S.  Pat.  241,868  of  1881)  heated  the  same  materials  with 
carbon,  and  Wiborgh  (U.S.  Pat.  601,089  of  1898)  secured 
the  American  rights  for  a  process  practically  the  same  as 
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the  above,  havine  preceded  me  by  a  few  months.     This 
■work  Wivs  done  in  1S98. 

The  process  is  of  value  to  those  eountrios  ivhere  chamber 
acid  is  comparatively  dear  (.Sweden),  and  large  deposits 
similar  to  the  North  Carolina  carbonaceous  and  siliceous 
phosphates  are  found,  as  recently  reported,  in  Japan 
(Science,  10,  900). 
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Meeting  held  fit  Leeds,  on  Monday,  November  2ilh,  1902. 


ADDRESS  BV  THE  CHAIRMAN, 


JAMES    E.    BEDFOUD,    r.O.S. 

We    are    favoured    this    evening    by   the 


presence  of 
gentlemen  not  mcnil)ers  of  our  Society,  including  the 
President  and  Secretary  of  our  Chamber  of  Commerce,  but 
all  actively  engaged  in  industries  which  form  part  of  the 
great  commercial  life  of  the  West  Riding. 

For  the  information  of  our  visitors  I  may  be  allowed  one 
moment  to  explain  that  the  Society  of  Cbemical  Industry 
was  founded  in  the  year  1881,  with  ihe  object  of  bringing 
together  all  chemical  manufacturers,  working  chemists,  pro- 
fessors of  chemistry,  and  professional  chemists,  for  mutual 
benefit.  It  was  fell  that  by  becoming  personally  acquainted, 
and  by  the  discussion  of  scientific  and  technical  matters, 
many  practical  difficulties  could  be  removed. 

The  publication  of  a  journal  which  would  contain  matters 
of  interest  abstracted  from  British  and  foreign  publications, 
original  papers  by  members,  with  classified  patent  abstracts 
giving  special  details  of  chemical  inventions,  was  perbajjs 
tlie  main  object  in  the  formation  of  the  Society  which  has 
been  successful  from  the  commencement.  The  Journal  has 
taken  and  retained  a  leading  position  as  a  chemical  publica- 
tion, and  as  it  is  now  issued  fortnightly,  its  readers  are  kept 
in  touch  with  the  latest  developments  in  applied  chemistry. 
The  publication  goes  all  over  the  world,  as  there  are 
members  in  all  civilised  countries. 

Our  membership  is  not  limited  to  chemists,  and  as  m;iny 
industries  are  dependent  on  chemistry  in  some  way  or  other, 
I  venture  to  say  that  our  Society  is  worth  their  attention. 

Annual  Hfeeting. — The  Annual  Meeting  of  the  Society  will 
be  held  in  Bradford  next  year.  The  last  time  the  Yorkshire 
Section  entertained  the  Society  was  in  the  year  1895,  at 
Leeds. 

I  hope  it  will  be  well  attended,  as  our  Bradford  friends, 
through  their  delegate,  who  attended  the  Liverpool  meeting, 
gave  a  very  cordial  invitation,  and  it  will  rest  with  us  to 
make  the  arrangements  so  complete  as  to  ensure  success. 

New  Members. — At  the  October  meeting  of  the  council 
in  London  no  less  than  48  names  were  proposed  for  mem- 
bership. It  is  interesting  to  note  how  very  cosmopolitan 
our  Society  has  become;  at  the  same  time  there  is  a  lesson 
for  us  Britons  in  the  following  figures : — Britain,  1 6  members  ; 
U.S.A.,  14  ;  Australia,  12  ;  S.  Africa,  2  ;  Canada,  2  ;  Mexico, 
1  ;  Persia,  I  ;  which  may  be  condensed  as  follows : — t)ne- 
third  Britons  ;  one-third  colonials  ;  one-third  Americans  and 
foreigners.  The  Prince  of  Wales,  on  his  return  from 
Australia,  summed  up  his  experience  of  the  progress  being 
made  in  tiur  colonies  by  some  good  advice  to  those  at  home. 
We  must  "wake  up,"  he  said,  if  we  intend  to  keep  abreast 
of  our  colonies.  The  figures  referred  to  seem  to  point  in 
the  same  direction. 

Congress  at  Berlin. — I  have  to  draw  attention  to  the 
fnteruational  Congress  of  Applied  Science  at  Berlin,  in 
June,  next  year.  A  hearty  invitation  has  been  extended  to 
our  members  to  attend  and  read  papers  if  possible.  The 
various  sections  of  our  Society  will  he  recpiested  to  appoint 
representatives,  and  your  council  hope  that  our  members 
will  attend  in  good  numbers.  The  admission  fee  to  the 
Congress  is  fixed  at  20  marks,  and  1  am  assured  that  our 
German  friends  will  give  us  a  hearty  welcome  and  good 
■value  for  our  money.  I  learn  that  J  68  French  chemists 
have  already  accepted  the  invitation. 


Minister  of  Commerce. — The  council  has  done  excellent 
work  in  conjunction  with  the  Association  of  Chambers  of 
Commerce  by  influencing  the  Hoard  of  Trade  as  to  amend- 
ments to  Patent  Law  and  the  Revenue  Departments  as  to 
duty-free  spirit  for  British  industries,  and  they  are  now  doing 
what  is  po.ssible  to  prevail  upon  Government  to  appoint  a 
Minister  of  t  onimerce. 

Chambers  of  Commerce. — Our  council  strongly  advocates' 
the  association  of  our  sections  with  the  Chambers  of  Com- 
merce in  our  districts,  and  it  was  decided  at  the  last  meeting 
to  communicate  with  the  officers  of  all  sections,  instructing 
them  to  interview  the  presidents  of  such  Chambers  of 
Commerce,  and  suggest  the  addition  of  chemical  sections  to 
Chambers. 

1  have  had  an  interview  with  the  president  and  secretary 
"f  the  Leeds  Chamber  on  this  matter.  The  proposal  met 
with  approval,  and  the  suggestion  will  be  laid  before  the 
Chamber  at  its  next  meeting,  when  your  Chairman  will 
attend,  at  the  invitation  of  the  President,  to  explain  the 
proposal  in  detail. 

.Since  the  Section  last  met  a  severe  loss  has  been  sustained 
by  the  death  of  Professor  Jolin  James  Humoiel,  of  tho 
Chair  of  Dyeing  at  the  Yorkshire  College,  Leeds,  and  a 
member  cf  the  Publication  Committee  of  our  Society.  By 
the  death  of  Hummel  not  only  has  the  Society,  the  York- 
shire Section,  the  whole  West  Riding  suffered  a  serious  loss, 
but  the  Yoikshire  College  in  particular.  The  Journal  of 
.Sept.  31)  has  an  obitu.ixy  of  his  life's  work  in  the  Chemistry 
of  Dyeing,  and  a  fuller  account  will  be  found  in  the  Journal 
of  the  Society  of  Dyers  and  (.'olourists,  fur  October.  To 
many  of  us  the  loss  is  a  personal  one,  and  only  those  who 
knew  him  intimately  can  realise  the  kindly  nature,  warmth 
of  heart,  and  intense  interest  in  his  work  which  characterised 
him. 

Yorhslnre    Section. — The   Yorkshire  Section    should   be : 
one  of  the  most  important  divisions  of  the  Society.     In  the 
first  place  we  are  not   simply  a  city  section  in  the  way  that,* 
Liverpool,  Manchester,  and  Newcastle  are.     Y^otkshire  is  a  ' 
county  of  broad  acres,  and  conHci|uentl_vour  Section  should 
embrace  industries  of  wide  extent  and  not  be  confined  to 
those  of  merely  local  interest. 

In    ptrusing    the  names  of   members    I  find   represen-, 
tatives   of   many  of  the  great  industries  of  the   county — 
men  actually  engaged  in  the  manufacture  on  a  large  scale 
of  chemical  products   and   also  of  the   dyeing  and  tanning 
trades  of  the  West  Riding. 

Our  Committee  comprises  gentlemen  who  are  specialists 
in  their  own  particular  lines. 

Science.  —  It  has  alivnys  been  my  conviction  that  a 
knowledge  of  the  theory  and  practice  of  chemistry  should 
pervadeourmanufactunngindustries.and  it  will  undoubtedly 
be  better  for  all  concerned  when  our  manufactures  are 
conducted  on  scientific  principles. 

Yorkshire. — The  field  for  chemical  investigation  and 
research  in  our  country  is  exceptionally  rich  and  varied. 
This  arises,  in  the  first  place,  from  the  geological  structure 
of  that  portion  of  Kngland  included  in  our  sphere  of 
influence. 

The  products  of  our  carboniferous  strata  are  perhaps 
the  most  valuable  assets.  We  not  only  have  the  extensive 
coalfields  of  the  south  of  Yorkshire  basin,  with  all  the 
industries  arising  out  of  the  treatment  of  the  coal  itself, 
but  this  coal  enables  us  to  develop  and  employ  other 
materials  to  our  advantage  and  profit. 

Leed.t. — Leeds  is  situated  on  the  extreme  northern  edge 
of  the  Yorkshire  coalfield,  and  therefore  to  the  south 
have  a  district  specially  suited  to  manufacturing  industry. 

The  fireclays  found  iuterttratified  with  the  coal  seams 
have  been  so  intelligently  developed  iu  the  district  that  the 
name  "  Leeds  fireclay  "  is  a  household  word  not  only  at 
home  but  abroad,  and  the  products  of  our  local  firms  are 
known  and  appreciated  all  over  the  world. 

Other  local  materials  are  employed  in  the  manufacture 
of  terracotta,  now  extensively  used  for  the  frontages  of 
buildings  and  for  uitcrnal  decoration. 

The  manufacture  of  Portland  cement  may  be  included 
as  a  chemical  industry  employing  clay  and  lime  to  a 
considerable  extent. 
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The  manufacture  of  alum  from  the  liasie  shale  of 
Xorth-East  Voikshire  is  now  extinct,  but  a  centurv  ago  it 
was  important ;  uoal  measure  shales  being  now  employed 
to  advantage. 

l.imeslone.i. — We  have  in  the  limestones  an  asset  of 
Ui-eat  value.  YorksUire  possesses  three  true  limestone 
formations  : — "  The  Carboniferous  or  mountain  limestone, 
>een  to  advantage  in  the  beautiful  hills  and  scars  about 
Malham  and  Settle,  the  base  or  foundation  of  the  Car- 
boniferous series.  The  Mai;nesian  limestone,  a  narrow 
-trip  of  which  stretches  down  the  centre  of  our  country, 
lying  unconformably  on  the  coul  measures — good  sections 
iif  this  rock  can  be  seeu  at  Garforth  aud  MicLU-field.  The 
<  >olitic  limestone  of  Cleveland,  in  the  north-east  of  York- 
siiire,  in  conjunction  with  the  Cleveland  iron  ore  ;  and  in 
addition  we  have,  although  not  a  limestone  geologically, 
the  vast  chalk  deposits  forming  the  Yorkshire  wolds, 
stretching  from  the  sea  cliffs  of  Flamboroiigh  to  the 
Uuraber. 

Few  chemical  works  can  do  without  lime  in  the  form  of 
liydrate,  and  lime  at  a  cheap  rate  is  a  sine  tjutl  non  to  the 
chemical  manufacturer. 

The  smelting  of  iron  in  the  Cleveland  distri<;t  has 
become  a  very  extensive  industry  since  Thom.as  and 
(iilchrist  introduced  furnace  linings  containing  magnesian 
limestone  in  order  to  remove  the  phosphorus  from  the 
jnolten  iron,  an  achievement  of  which  Yorksbiremen  should 
be  proud. 

Stone.  ■ —  In  the  stone  industry  the  chemist  ilnds  the 
product  of  our  (]uarries  of  great  utility  in  chemical  works. 
The  flagstones  of  the  IJradford  district  are  invaluable  for 
thi-  construction  of  tanks  and  towers,  audcisterns  for  storing 
acids,  and  the  dyer  and  tanner  employ  them  in  the  con- 
struction of  dye  vessels  and  tan  pits. 

IMillstone  grit  rock  is  also  employed  for  foundations  for 
engines  and  heavy  machinery. 

I'oal. — I  would  suggest  to  those  requiring  coal  for  the 
varic'Us  processes  in  which  it  is  employed,  the  qualities  and 
cliaracteristius  of  the  various  seams  of  coal  available  in  the 
district  be  studied,  and  that  they  be  employed  only  for  such 
purposes  as  they  are  best  adapted. 

Industries. — The  early  industries  of  Yorkshire  located 
themselves  in  the  deep  valleys  and  dells  of  the  West 
Riding,  probably  because  the  woollen  trade  was  dependent 
upon  the  pure  water  from  the  hills  and  the  native  wool 
frc)m  the  moorland  sheep.  A  locality  wliich  is  convenient 
in  the  earliest  stages  of  an  industry  does  not  always  remain 
so,  as  time  goes  on  and  methods  alter. 

Water  Carriage. — Canal  companies  should  give  every 
facility  to  traders  to  locate  themselves  on  the  canal-side, 
as  by  that  means  they  would  secure  traffic  to  themselves 
which  they  would  otherwise  lose. 

Canals   are   utilised  in   France  and   P>elgium   to  a  much 

greater  extent  than  with  us,  and  the  system  is  being  much 

.extended  even  now.     The  working  charges  of  canals  should 

be  much   lower  than  the  cost  of  railway  maintenance,  as 

ihey  can  be  ^vorkeJ  with  a  smaller  staff. 

It  behoves  the  country  to  remedy  this  defect  in  our 
means  of  inland  navigation,  and  it  should  not  be  possible  for 
railway  companies  to  buy  up  canals,  or  to  arrange  rates 
which  ar3  inimical  to  the  development  of  canal  traffic  to  the 
detriment  of  home  trade.  The  attention  of  the  Council 
has  been  drawn  to  this  important  matter  by  the  Liverpool 
Section. 

The  chemical  trade  requires  cheap  freights  for  its  develop- 
ment; large  quantities  of  raw  aud  tiuished  jiroducts  require 
f'to  be  moved  from  one  district  to  another,  aud  coal  is  wanted 
at    little   more   than   the    cost    at   the   pit-mnuth.     Water 
•  carriage  meets  the  requirements  if  the  rates  are  low.     Rail- 
,,way   rates   arc  too  high,  and  many  goods  are  classed  as 
I  dangerous  which  would  not  be   so   by  slow  water  transit, 
■where  the  dangers  are  slighter. 

The  whole  canal  system   of  the  country  requires  to  be 
1  raised   from  its   present   neglected   condition,  in   order    to 
)  facilitate  all   those  industries  dependent  on  the  cheap  con- 
veyance  of   heavy   materials   foi»   long    distances.      Many 
Businesses  are  compelled  to  be  quite   local  in  their  opera- 
itions   on  account  of  the  excessive  cost  of  moving  goods 


about.  Much  more  business  could  be  done  in  Yorkshire  if 
it  had  cheap  water  carriage  to  the  Midlands  and  Lanca- 
shire. There  can  be  no  doubt  as  to  the  neglect  of  canals 
since  the  great  development  of  railways  in  this  country'. 

The  canal  companies  should  publish  charts,  with  the 
routes  of  communication  by  water  shown  conspicuously  in 
the  same  way  that  railway  companies  show  their  main  lines 
and  branches  ;  but,  as  an  improvement  upon  what  the 
railways  do  for  us,  the  canal  companies  should  show  all 
the  water  routes  available,  and  not  omit  and  ignore  the 
existence  of  competing  routes. 

If  the  canal  companies,  although  handicapped,  do  not 
rise  to  the  occasion  there  is  an  alternative.  The  motor 
carriage  has  come  to  stay,  and  steam  or  petrol-driven  lorries 
have  many  obvious  advantages  over  barges. 

For  instance,  would  it  not  be  possible  to  make  a  ship 
canal  direct  from  .Selby  to  Leeds  from  the  river  Ouse, 
avoiding  the  Aire  entirely  'f  The  distance  is  only  20  miles, 
and  sea-going  vessels  can  already  reach  Selby.  There  should 
he  no  insuperable  difficulty  in  getting  vessels  to  Hunslet, 
where  the  valley  bottom  is  comparatively  flat,  where  suitable 
docks  could  be  made.  The  geological  strata  to  b3  cut 
consist  of  cl.iys  and  gravels  of  the  plain  of  Y'ork,  with  some 
red  sandstone  rock  and  a  few  miles  of  magnesium  lime- 
stone, and  between  that  rock  and  Leeds  there  would  be  the 
shales  acd  sandstones  of  the  coal  measures. 

Probably  a  route  could  be  surveyed  which  would  not 
necessitate  many  locks.  The  water  supply  might  possibly 
be  obtained  from  the  Wliarfe,  near  Tadcaster. 

Disposal  of  Waste. — Many  factories  are  greatly  affected 
by  the  Acts  relating  to  the  disposal  of  liquors  containing 
waste  materials'of  various  kinds.  Factories  in  towns  are  not 
allowed  to  discharge  such  waste  into  the  sewers,  nor  into 
streams,  and  if  there  is  no  available  land  on  which  such 
liquors  can  be  treated  in  tanks  or  otherwise  works  may  have 
to  be  closed. 

Flat  lands  convenient  for  the  treatment  of  such  may  be 
waste.  Tanks  can  readily  be  made  thereon,  and  the  solid 
matter  separated  can  be  ploughed  into  agricultural  land  in 
the  neighbourhood;  that  is,  if  suitaijle. 

Works  Chrmists. — My  experience  of  30  years  in  chemical 
works  has  proved  to  me  the  value  of  scientific  methods  in 
all  departments. 

A  properly  equipped  works  requires  several  active  young 
fellows  with  chemical  training,  so  that  constantly  all  pro- 
cesses carried  out  in  the  works  may  be  examined  and 
checked  off  by  chemical  test  at  all  stages  of  manuliicture. 
Errors  in  treatment  are  prevented,  and  loss  of  material  or 
damage  by  carelessness. 

A  specially  trained  chemist  should  supervise  processes, 
and  improve,  where  possible,  present  methods, giving  special 
attention  to  new  developments,  especially  in  the  direction  of 
utilising  waste  products  or  making  economies. 

Works  chemists  are  well  trained,  equal  to  the  above 
requirements,  at  our  technical  colleges  and  schools. 

Few  British  works  employ  highly  trained  research 
chemists  for  purely  research  work.  We  are  advised  by 
people  who  profess  to  know,  that  a  great  mistake  is  being 
made  by  this  want  of  enterprise,  and  that  trade  has  suffered 
and  is  suffering  in  consequence.  Happily,  there  is  no  lack 
of  well  trained  men,  if  manufacturers  will  "wake  up"  to 
the  imperative  need  for  scientitii;  control. 

Patent  Laws. — I  am  of  opinion  that  defective  patent  laws 
and  inattention  to  trade  matters  by  Government  are  amongst 
the  causes  by  which  certain  branches  of  the  chemical 
trade  have  left  the  country.  We  have  always  had  with 
us  research  chemists  of  the  first  class,  and  some  of  the 
leading  discoveries  have  been  made  in  Britaiu ;  but  the 
foreign  patent  laws  compel  an  fmglish  patentee  to  work  his 
patent  in  France,  Germany,  Italy,  and  other  countries, 
whereas  a  foreign  patentee  taking  an  English  patent  is 
not  obliged  to  do  so,  nor  is  he  coiiipelled  to  grant  a  licence, 
except  on  his  own  t  ernis,  for  the  manufacture  of  the 
patented  article  in  Britain.  This  serious  defect  will,  in 
great  part,  be  remedied  by  the  patent  laws  just  passed. 

These  inequalities  rectified,  British  manufacturers  may  be 
in  a  position  to  compete  with  the  foreigner,  but  it  will 
always  be  necessary  for  Government  to  assist  trade  by 
modifying  unjust  laws  for  the  benefit  of  commerce,  and  a 
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Minister  of  Commerce  should  be  created  for   the    special 
purpose. 

Ecsearch  work  has  its  value,  without  doubt,  and  in  Leeds 
at  least  one  research  chemist  is  constantly  at  work  investi- 
gating the  natural  colouring  matters.  I  refer  to  Mr.  A.  G. 
Perkin,  at  the  Yorkshire  College,  working  under  the  auspices 
of  the  C'loth  Workers  Company  of  London. 

Technical  instruction  of  the  labourer  in  chemical  works  is 
not  intended ;  his  business  is  obedience,  and  he  may  second 
the  needful  intelligence  by  being  taught  reading,  writing, 
and  arithmetic,  i.e.,  the  three  li's,  as  this  will  enable  him  to 
understand  weights  and  measures  and  proper  instructions 
as  to  his  duties. 

It  should  be  our  endeavour  to  make  our  Sections  useful  to 
the  community,  and  if  they  can  be  brought  more  fully  into 
touch  with  public  bodies,  so  much  the  better.  Great 
questions  of  water  supply  and  sewage  purification,  sanitation, 
the  manufacture  of  gas,  and  the  supply  of  electi'icity  call 
for  men  on  the  city  councils  who  have  knowledge  and  ex- 
perienc  in  chemistry  and  engineering. 

Would  not  such  men  give  valuable  assistance  ? 

Also,  might  not  the  committees  of  city  and  county 
councils  ou  technical  instruction,  and  councils  of  technical 
colleges  and  schools,  be  strengthed  by  such  men  as  members 
of  their  boards  ? 

Ie  order  to  meet  this,  it  might  be  possible  to  have  the 
Section  represented  by  co-opting  nominees  on  such  boards 
or  councils.  Such  representatives  would  be  valuable  in 
giving  advice  as  to  the  technical  requirements  of  a  district, 
and  in  that  way  assist  the  committee  in  providing  suitable 
instruction.  There  appears  to  me  to  be  a  latk  of  scientific 
men  upon  the  committees  having  charge  of  the  technical 
instruction  of  the  people,  and  local  knowledge  of  the 
industries  is  necessary,  as  each  locality  should  modify  its 
course  of  instruction  according  to  the  particular  industries 
carried  on  in  the  neighbourhood. 

If  these  suggestions  were  adopted  Sections  would  get 
into  closer  touch  with  the  powers  that  be,  and  the  beneiits 
refer  to  would  probably  be  apparent. 

The  Leeds  Institute  of  Technology  is  doing  good  work. 
The  concordat  has  placed  more  important  work  in  the  hands 
of  the  committee,  and  funds  will  be  required  to  carry  out 
such  developments. 

Considering  that  the  institution  is  doing  similar  work 
to  that  carried  on  at  different  municipal  technical  schools, 
it  is  surprising  how  small  the  local  grant  works  out  per 
student. 

Manchester  Technical  School,  with  its  5,060  students, 
receives  as  follows  : — 

i^     s.  d. 

From  Customs  and  Excise 11,904    .s  11 

„     Kates U,537  13    .5 

Total 311,442    -J    4 

—  11.  4s.  lOd.  per  student. 


Birmingham  Mvnicipal  Technical  School 
(3,114  Students). 

£      s.  d. 

From  Customs  and  Excise 13,308  1'2  10- 

„     Rates 303  10    3 

Total 13,G12    3    1 

=  4/.  Ts.  5(f.  per  student. 

Bradford  Technical  College  (1,046  Students). 

£      .«.   J. 

From  Customs  and  Excise 1.790  17    3 

„      Rates 5.280    0    0 

Total  7,07(1  17    S 

=  6/.  15.S-.  id.  per  student. 

Leeds  Instiiule  (l',"31  Students').  § 

£       s.  d. 

From  Customs  and  Excise 1,300    0    i> 

„      Rates 

Total 1,300    0    II 

—  9s.  (if/,  per  student. 

I  have  the  corresponding  figures  for  nine  towns,  including 
Leeds,  and  all,  with  two  exceptions,  Leeds  and  Liverpool, 
levy  the  \d.  rate  for  technical  instruction,  and  this,  with 
the  whisky  money,  gives  them  an}ple  means  to  carry  OD 
good  work  of  this  kind.  Why  should  not  Leeds  do  th^ 
same  ? 

I  believe  the  It/,  r.ate  in  Leeds  would  raise  about  8,000/.  k 
year.  This,  with  the  whisky  money,  7,000/.,  giving  a  total 
of  15,000/.,  would  be  a  fair  and  reasonable  sum  to  spend  in 
the  technical  schools  of  our  cit}'. 

As  matters  are  at  present  it  is  impossible  to  properly 
equip  the  buildings  in  use,  and  what  is  to  l>e  done  for 
expansion  passes  my  imagination  unless  this  rate  is  levied. 

If  the  15,000/.  that  should  be  available  for  technical 
instruction  in  Leeds  were  carefully  allocated  between  the 
different  educational  bodies  in  Leeds  fairly  entitled  to  il^ 
there  would  be  some  satisfaction  to  those  engaged  in  the 
work,  but  as  matters  are  it  is  impossible  cither  for  tl 
Yorkshire  College  or  the  Leeds  Institute  to  do  justice 
the  great  work  they  have  in  band. 

I'.fficiency  is  required  in  all  departments  of  business, 
education,  and  finance,  in  order  to  the  fullest  possibl^ 
development  of  the  natural  resources  of  our  country.  If  wj 
attend  strenuously  to  the  development  of  our  resource^ 
of  matter  as  well  as  of  mind,  and  demand  from  all  th^ 
cheerful  and  effective  performance  of  duty,  we  need  n( 
fear  comjietition. 
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I'AIEM  Si'ECiFiCATioxs  may  be  obtained  by  iiost  by  niuittini?  as  follows  :— 

E):glish.—Sd.  each,  to  the  ComptroUer  of  tbo  Patent  Office,  C.  N.  Ualton,  Esq..  Southampton  Buiklin?;s,  Chimcery  Lane,  London,  W.C. 
United  States.— Gd.  each,  to  the  Commissioner  of  Patents.  Wasliingtoii,  D.C,  U.S.  America. 
Frenc!i.—lx.  each,  to  Belin  et  Cic,  32,  rue  do  Vanairard,  Paris. 


I.-PLANT.  APPARATUS,  AND  MACHINERY. 

English  Patents. 
Vacuum  ;  Process,  and   3Ieaiis  uxed   therein,  for  the  Pro- 
duction of :     F.  Fanta,  London.     Kng.  I'at.  15,687, 

.Vug.  2,  1901. 

TuE  bulk  of  the  air  is  first  removed  hy  means  of  a  good 
ordinary  pump  ;  hydrocarbon  gas  is  then  admitted  into  the 
vacuous  space  to  displace  all  remaining  air,  and  this  gas  is 
then  removed  by  means  of  a  pump,  in  which  all  clearance 
spaces  are  filled  with  hea%'y  hydrocarbon  oil. — \..  A. 

Liquids   wilk   Gases  or  Gases  with  Liquids ;   Apparatus 

for  Treating  .      A.  Vosmaer  and   A.  Lebret,  both 

of  Kaarlem,  Holland.     Eng.  Pat.  25,97l>,  Dee.  19,  1901. 

The  liquid  passes  down,  the  gas  up,  a  vertical  cj'linder. 
Across  the  cylinder  in  its  lower  part  is  a  partition,  having 
perforations  of  about  -.'^th  mm.,  that  is,  suHiciently  fine  to 
prevent  the  liquid  passing  through,  and  also  to  break  up 
the  gas  passing  upwards  into  very  fine  bubbles.  Imme- 
diately above  this  partition  is  a  short  annular  wall,  outside 
■which  is  an  .annular  screen,  through  the  perforations  of 
which  the  liquid  passes  away.  The  liquid  enters  at  the  top, 
close  to  the  outlet  for  the  gas.  The  partition  may  be 
arranged  above  the  annular  wall. — R.  S. 

Heating  Liquid   or  Gaseous   Bodies    lAir,   Water,   Steam, 

tjc]    under   Pressure ;    Apparatus  for  .     B.  J.  K 

Mills,   London.     From  A.   Pratt,  Lyons,  France.     Eng. 
Pat.  2592,  Jan.  31,  1902. 

A  xuTMDBK  of  heating  elements  are  arranged  in  a  strong 
reservoir,  which  is  traversed  by  the  fluid  to  be  heated. 
Each  heating  element  consists  essentially  of  a  jilatinum 
tube,  which  is  previously  heated  to  redness,  and  maintained 
in  a  state  of  incandescence  by  a  current  of  carburetted  air 
circulating  in  the  interior.  The  platinmn  tubes  are  advan- 
tageously surrounded  by  perforated  metallic  tubes,  enclosed 
in  winged  tubes,  this  arrangement  sening  as  a  reservoir 
of  heat,  to  sustain  the  temperature  of  the  heating  element 
during  an  accidental  sLickeuing  of  the  source  of  heat. 

— K.  A. 

Distilling  [^Liquids  or   Solids']  ;  Process  and  Apparatus 

for .    F.  Calmant,  Pari;.    Eng.  Pat.  20,356,  Sept.  18, 

1902. 

The  gases  or  vapours  arising  from  the  distillation  are 
subjected  to  an  energetic  agitation,  by  means  of  a  screw 
propeller,  ventilator,  or  the  like,  with  the  object  of 
facilitating  the  separation  of  impurities,  the  separation  of 
vapours  of  different  densities,  and  the  concentration  of  the 
distilled  product. — K.  A. 

French   Patents. 
Di-ycr  ;   Continuous  — — ,  for  the  Desiccation  of  Crushed 
Minerals  and  other  simitar  Products.  Uiedrich.  Fr.  Pat. 
319,417,  Jan.  28,  1902. 

The  crushed  mineral  is  fed  into  the  dryer  through  a  shoot, 
and  falls  into  a  semi-cyiindrical  trough,  at  the  axis  of  which 
a  revolving  shaft  carries  a  number  of  radial  arms  fitted  with 
scoops,  so  formed  that  the  mineral  is  continually  lifted  from 
the  trough  and  showered  back  into  it  a  few  inches  further 
along,  thus  being  caused  to  traverse  the  length  of  the 
trough  and  finally  escape  from  the  apparatus.  Drying  is 
effected  by  means  of  hot  gases  from  a  furnace  and  heated 


air,  admitted  beyond  the  fire-arch.  These  are  drawn 
through  the  chamber,  and  over  the  mineral,  in  a  direction 
the  reverse  of  that  in  which  the  latter  is  travelling. — L.  .\. 

Liquids,  Vapours,  and  Gases ;  Apparatus  for  Separating 

Suspended  Impurities  from   ■.     Winand.    Fr.   Pat. 

319,668,  March  17, 1902. 
The  apparatus  is  so  constructed  that  the  current  of  gas, 
vapour,  or  liquid  is  divided  up  into  a  number  of  shallow 
layers  or  strata,  bv  causing  it  to  pass  between  plates  arranged 
one  above  another  and  very  slightly  inclined  to  the  hori- 
zontal ;  the  current  flowing  slowly,  gives  time  for  the 
impurities  to  settle  on  the  plates  which,  in  the  case  of  gas 
or  vapour,  are  washed  by  gentle  streams  of  water  or  oil. 
The  plates  may  be  stationary  or  may  have  a  vibratory 
movement. — L.  A. 

United  States  Patents. 

Liquid  under  Pressure  ;  Machinery  for  the  Production  of 

.      A.  Vogt  and  M.  vou  Recklinghausen,  both  of 

London.     U.S.'^Pat.  711,597,  Oct.  21,  1902. 

See  Eng.  Pat.  21,565  of  1900  ;  this  Journal,  1902,  458. 

— R.  A. 

Boiler-cleaninq  Composition.      C.  Xettleton,  Iowa. 
U.S.  Pat.  711,876,  1902. 

The  preparation  consists  of  Glauber  salt,  soda  ash,  calcium 
sulphate,  and  slippery  elm. — X.  H.  J.  M. 


Limekiln. 


A.  P.  Broomell,  York,  Pa. 
Oct.  28,  1902. 


U.S.  Pat.   712,251, 


The  kiln  consists  of  a  stack,  mounted  on  a  metal  platform, 
beneath  which  is  a  cooling  chambe'',  in  the  form  of  an 
inverted  truncated  cone,  attached  in  a  hanging  position,  to 
the  bottom  of  the  stack,  of  which  it  forms  the  discharge 
end.  The  stack  is  encased  in  a  steel  shell  which  extends  to 
the  ground,  and  helps  ro  support  the  platform  and  encloses 
the  cone.  Producer-gas  is  used  and  the  furnaces  are 
supported  on  the  platform  and  extend  radially  from  the 
stack,  with  which  they  are  connected  by  a  flue  passing 
through  the  shell.  An  air-inlet  controlled  by  a  valve, 
passes  in  a  slanting  direction  from  the  space  between  the 
cooling  chamber  and  the  outer  shell,  beneath  the  platform, 
into  the  flue.  At  the  bottom  of  the  cooler,  and  connected 
with  its  upper  part  by  hangers,  are  two  curved  doors, 
which  can  be  swung  out  by  a  rack  and  pinion  arrangement, 
to  allow  the  lime  to  be  withdrawn  from  the  kiln. — W.  C.  H. 

Distilling  Apparatus.  W.  F.  M.  Goss,  Lafayette,  Ind., 
Assignor  to  United  States  Distillation  Co.,  Indianapolis. 
U.S.Pat.  713,297,  Nov.  11,  1902. 

This  apparatus  comprises  a  series  of  connected  chambers, 
means  whereby  both  the  vapours  from  all  the  chambers  and 
the  liquid  resulting  from  the  condensation  of  such  vapours 
can  be  employed  in  evaporating  the  liquid  to  be  distilled, 
and  means  for  inducing  flows  of  the  liquid  to  be  distilled, 
and  the  condensate,  iu  opposite  directions  throughout  the 
series  of  chambers. — R.  A. 

Distilling   Liquids  ;    Process  of  .      W.  F.  M.  Goss, 

Lafayette,  Ind.,   Assignor  to  United  States    Distillation 
Co.,  Indianapolis.     U.S.  Pat.  713,298,  Nov.  11,  1902. 
The  claims  are  for  the  process  carried  on  by  the  apparatus 
described  in  U.S.  Pat.  713,297.     (Sec  preceding  abstract.) 

— R.  A. 
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Liquids  from  Solids ;    Apparatus  for  Filtering  or  Sepa- 
rating   .      C.  W.    Thompsou,    London.      U.S.  Pat. 

713,717,  1902. 

Tins  filtering  apparatus  comprises  a  closed  chamber  i\ith 
au opening  in  the  bottom,  and  a  conve30r  adjacent  to  that 
opening.  There  are  filter-plates  in  the  upper  part  of  the 
chamber,  and  means  for  intermittently  separating  the 
collected  material  on  the  filter-plate,  to  cause  it  to  fall  in 
masses  to  the  bottom  of  the  chamber.  Means  are  provided 
for  drawing  off  the  liquid  through  tlie  filter,  and  for 
forcing  liquid  back  through  the  plates  to  dislodge  the 
material  collected  thereon. — K.  A. 


II.-FUEL,  QAS,  AND  LIGHT. 

English  Patents. 

Spirit;  Soli<li_fied .     Spiritine,  Ltd.,  Willesden.     From 

b  J.   Drapier   and   P.   Dubois,   J'aiis.     Eng.    P.«it.    24,146, 
Nov.  27.  1902. 

A  COAGULUM  of  vegetable  jelly  is  prepared  by  boiling 
gelose,  obtained  from  fucus  species,  with  water.  This  jelly 
is  then  placed  in  strorg  alcohol,  which  displaces  the  water. 
For  purposes  of  economy  it  is  desiiable  lotfFect  the  dis- 
placement of  the  water  by  immersing  the  jelly  in  successive 
baths  of  alcohol  of  increasing  strength;  the  diluted  spirit 
is  subsequently  regenerated  by  distillation.  The  product 
burns  without  appreciable  residue. — J.  F.  H. 

Pulverulent   or  Dust  Fuel ;  Apparatus  for  Feeding  and 

Burning  .     A.  G.  Brookes,   London.     From   P.  B. 

IJradley,  Pkmouth,  Uass.,  U.S.A.      Eng.  Pat.   16,681, 
July  28,  1902. 

The  principal  object  of  this  invention  is  to  prevent  the 
fuel  from  passing  away  unburned,  or  from  depcsiting  in 
the  boiler  flues,  &c.  The  fuel  is  projected  into  the  com- 
bustion chamber  as  usual,  and  at  the  back  of  this  chamber 
it  meets  a  vertical  baffle-wall  which  causes  the  unburned 
particles  to  fall  into  a  receptacle,  where  they  are  slowly 
burned,  air  being  admitted  for  the  purpose.  The  ordinary 
supply  of  air  to  the  combustion  chamber  is  ])reheafed.  (See 
Eng.  Pat.  26,577,  Dec.  30,  1901  ;  this  Journal,  1902, 1126.) 

— R.  S. 

'Kilns  or  Furnaces.     C.  Loeser,  Halle-on-the-Sale, 
Germany.     Eng.  Pat.  26,703,  Dee.  31,  1901. 

Thk  waste  combustion  gases  are  caused  to  heat  the  air 
supply.  The  air  passes,  in  the  reverse  direction  to  the 
gases,  through  tubes  placed  in  the  flues.  The  tubes  ore 
of  Iwo  kinds,  some  of  iron  or  good  conducting  m.iterial, 
and  others  of  bad  conducting  material,  the  air  passing 
first  through  the  former  and  then  through  the  latter.  This 
arrangement  presents  the  air  pipes  from  cracking. — R.  S. 

Furnaces  for  Vertical  Boilers,  Brewers'  Coppers,  and  the 
like.     VV.  C.  Courts.  Manchester.       Eng.  Pat.  27,  Jan.  1, 

1902. 

A  CE.NTUAi,  opening  is  provided  in  the  grate  surmounted  by 
a  hood  which  rises  aboAc  the  fuel,  and  is  provided  with 
lateral  air  inlets  below  its  closed  top  for  the  purpose  of 
supplying  air  to  the  furnace  above  the  fuel.  Mechanism 
is  provided  for  lowering  and  raising  the  hood  to  facilitate 
the  raking  and  cleaning  of  the  grzte. — J.  F.  B.  j 

Furnaces  [^Inclincd  Grate^.     T.  Miirpby,  Dolroit,  U.S.A.    j 
Eng.  Fat.  16,282,  July  22,  1902.  i 

Relatks  to  mechanically  stoked  furnaces,  having  an 
inclined  grate  extending  down  to  a  rotary  clinker  bar.  To 
produce  a  more  uniform  fire  and  prevent  the  burning  out 
of  the  grate  bars,  the  air  supply  is  admitted  beneath  the 
feed-plale  into  the  upper  angle  or  highest  portion  of  the 
chamber  beneath  the  grate.  As  some  of  the  fresh  fuel,  fed 
on  to  the  upper  grate  bnrs,  falls  through  into  the  chamber 
beneath,  a  vertical  screen  is  placed  in  the  chamber  to  kee]i 
such  fuel  apart  from  the  ashes  which  drop  from  the  lower 
parts  of  the  gi-ate.  The  journals  for  the  clinker  bar  .are 
formed,  in  the  main,  on  the  under  side  of  the  bar,  so  as  to 


be  protected  from  heat,  and  the  overhanging  retaining  lugs 
are  preveuted  from  being  burnt  by  the  mass  of  metal  to 
which  they  are  attached. — H.  B. 

Gas  Condensers.     C.  C.  Carpenter,  London.     Eng. Pat. 
19,019,  Aug.  29,  1902. 

Tuii  condensing  plant  is  divided  into  a  r.umber  of  units 
or   batteries,   each    having   a   separate   inlet    or   outlet    so 
arranged   that  any  unit  or  battery  can  be  worked  first  in 
I   order,     the     remainder     following    in     natural    sequence. 
Diagrammatic   drawings   are   given,  showing   an   arrange- 
ment  of  six   batteries,   and   three   arrangements   of    four 
j   batteries  each,  together  with   tables  of  a  number  of  coin- 
'   binalions  of  the  valve  arrangements  enubling  them  to  he 
worked  as  above. — 1{.  S. 

Gases;    Apparatus   for    Washing    and    .Scnihbiny    . 

P.  F.  and  E.  I).  Holmes  and  E.  G.  Cameron,  Hudders- 
field.     Eng.  Pat.  7364,  March  2G,  1902. 

I    Impkovemknts  on  Eng.  Pat.  5113  of  1895  (this  Journal, 

I    IS96,  340).     The  discs,  to   which  the  brush  segments  are 

I   attached,  are  provided  with  brackets   adapted  to   receive 

I   and  hold  the  inner  ends  of  the  brush-segment  backs  when 

these  are  slid  radially  inwards.     One   or  more  studs  on  the 

discs  engage  with  under-cut  grooves  formed  on   the  brush 

j    backs,  and  the  segments  are  further   secured  in  position  by 

screw    bolts    near    the    jieriphery   of    the    disc.     Lateral 

openings   in    the   casing   of    the    scrubber   permit   of  the 

withdrawal  or  insertion  of  the  segments  as  recjuired.—  H.  B. 

Smoke,   Gases,  Products  of  Combustion,  Dust,  and  such 

like  Matters  ;  Apparatus  for  Treating ,  in  order   tn 

Remore   Denser   Panicles   therefro/n    and   Jiemove  Im- 
{       purities  fioni  the  Smoke  or  Gas.     A.  G.  Brookes,  Loudon. 
From   J.   S.   Stearns,    Waltham,    Mass.,    U.S.A.      Eng. 
Pat.  10,417,  May  6,  1H02. 

This  invention  is  intended  to  be  applied  to  a  locomotive, 
steam  automobile,  or  ordinary  furnace.  A  pipe  or  flue 
leading  from  the  chimuey,  conducts  the  smoke  gases  below 
the  surface  of  water  contained  in  a  closed  tank,  in  which  a 
partial  vacuum  is  maintained  by  means  of  a  steam  ejector. 

— L.  A. 

Acetylene    Gas    Generators  and   Gasometers.      J.  Dargie, 
Forfar,  Scotland.     Eng.  Pat.  13,954.  June  19,  1902. 

A  CAEBitiE-FEKn  apparatus  in  which  the  carbide  is  held  in 
a  number  of  boxes  disposed  round  the  circumference  of  a 
horizontal  wheel  revolving  on  a  ^ertical  axis  by  the  impact 
of  mechanism  actuated  by  the  rising  holder  bell.  Arrived  at 
the  mouth  of  a  shoot  leading  into  the  decomposing  vessel, 
the  hinged  bottom  of  each  box  is  no  longer  supported,  aud 
the  soUd  accordingly  falls  into  the  water  of  the  generator. 

— F.  H.  L. 

Acetylene  Gas  Generators.     A.  Anderson,  Partiek, 
.Scotland.     Eng,  Pat.  20,895,  Sept.  25,  1902. 

Ax  automatic  water-to-carbide  apparatus  of  the  contact 
type.  Two  carbide  containers,  to  be  used  alternately,  are 
disposed  horizontally  within  the  main  casing,  and  are  each 
supplied  with  water  through  a  U-tube  from  an  open  safety- 
trough,  which  is  periodically  filled  with  liquid  by  the 
opening  of  a  spring-closed  valve  each  time  the  holder  bell 
descends.  The  feed-gear  is  adjusted  by  hand  to  throw  the 
water  into  whichever  of  the  carbide  containers  it  is  desired 
to  bring  into  operation.  The  .acetylene  passes  through  a 
washer  and  a  condenser  on  its  way  to  the  holder. — F.  H.  L. 

Illuminanf ;  An   Improred   Compound   to  be  Kmployed  as 
an  ,  and  as  a  Source  of  Motive  Pmvir.     A.  J.  Boult, 


London. 
Eng.  Pat. 


Belleville,    111.,   U..S.A. 


From  J.   G.   Massie, 
19,145,  Sept.  1,  1902. 

A   MixTUKE   of     10    volumes    of    ordinary    kerosene   and 
1  volume  of  gasoline. — L.  A. 

Filaments  of  Glow  Lamps  ;  Apparatus  for  tke  Reinforcing 

and  Slundardisinq  if .     F.  Fanta,   London.     Eng. 

Pat.  15,536,  July  31,  19(il. 

By  means  of  this   apparaUis  a  current   of  pure  air  or  of 
carburetted  air  can  be  circulated  through  a  glow  lamp  fixed 
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in  a  holder  at  one  end  of  a  photometer  ;  whilst  the  air  is 
passing,  any  carbonaceous  deposit  on  the  lamp  can  be  burnt 
off,  and  whilst  the  current  of  carburetted  air  is  passing,  the 
tilaraent  in  the  lamp  can  be  heated  by  an  electric  current, 
of  which  the  voltage  is  automatically  maintaiaed  constant, 
for  the  purpose  of  regenerating  the  filament  and  building  it 
up,  until  the  light  emitted  by  it  is  equal  to  that  given  by 
tl'.e  standard  lamp  at  the  other  end  of  the  photometer.  The 
regenerated  lamp  is  then  exhausted  and  sealed  up  again. 

—  L.  A. 
Electric  Incandescent   Lamps   with   Rare  Earth  Filaments. 

W.  A.  Crook,  Ormskirk,  and  E.  Mines,  Liverpool.     Eng. 

Pat.  1 1,510,  May  :;0,  1902. 

To  facilitate  the  substitution  of  a  new  lilament  for  an  old 
one,  and  to  minimise  the  risk  of  fracture  during  the  opera- 
tion, the  filament  is  provided  at  each  end  with  a  thin 
flexible  conducting  wire,  preferably  of  platinum,  and  the 
lamp  is  provided  with  contact  devices  by  which  the  wires 
may  be  connected  detachably  to  the  circuit  of  the  lamp. 
The  contact  devices  may  consist  of  coiled  springs  on  the 
contact  posts,  between  the  turns  of  which  the  flexible  wires 
.ire  clipped,  or  they  may  consist  of  cups  of  mercury  into 
which  the  ends  of  the  wires  can  be  made  to  dip  to  form 
electrical  contact. — H.  B. 

French  Patents. 

Combustible     \_Briqnettes']  ;    Neto    .     C.  Lefevre    and 

G.  Blum.     Er.  Pat.  319,523.  March  12,  1902. 

Powdered  coal,  75;  clay,  24;  sodium  carbonate,  0"5; 
and  soft  soap,  0'2j  per  cent.,  are  mixed  together  with  the 
aid  of  sufficient  hot  water,  and  the  mixture  is  pressed  into 
briquettes  and  dried. — H.  B. 

Adhesive  Composition  for  u-ic  in  the  Mtuuifartuyc  of 
Agglomerates  [Fuel  Briquettes']  of  all  Kiiuls.  ('harlos. 
Fr.  Pat.  319,856,  March  22,  19U2." 

Claiji  is  made  for  an  adhesive  mixture  prepared  from 
farinaceous  (corn,  barley,  and  Hour)  or  oleaginous  materials 
(linseed,  &c.),  and  alum,  or  from  all  three ;  also  for  the 
application  of  the  same  to  the  manufacture  of  all  kinds  of 
agglomerates,  such  as  combustible  briquettes  or  mineral 
briquettes  for  metallurgical  treatment. — T.  H.  1'. 

Naphthalene  for  Heating   and    Motive  Power ;   Utilising 

the   Vapours  of .      Lion.    Fr.  Pat.  319,599,   March 

11,  1902. 

The  apparatus  consists  of  a  feed  hopper  for  the  naphthalene, 
communicating  with  a  conduit,  the  entire  length  of  which 
is  heated  by  the  waste  heat  from  the  burner  in  order 
to  keep  the  naphthalene  liquid.  The  conduit  is  con- 
nected with  a  compressed-air  pump,  and  terminates  below 
in  a  three-way  tap,  which  admits  to  the  burner  either  the 
liquified  naphthalene,  or  a  liquid  fuel,  like  petroleum,  from 
another  storage  vessel.  The  vaporising  burner  is  in  the 
form  of  a  horizontal  U"*"'^^"  "ne  en<l  of  which  communi- 
cates with  the  fuel  supply,  whilst  the  closed  limb  is  provided 
with  an  injector  discharging  the  vaporised  contents  of  the 
tube  into  a  Bunsen  burner,  the  tiame  of  which  effects  the 
vaporisation  of  the  liquid.  In  another  modification  of  the 
burner,  the  fuel  is  delivered  into  the  upper  limb,  whilst  the 
lower  branch  is  provided  with  a  number  of  jets,  the  fiame 
from  which  is  directed  towards  the  upper  limb,  and  is  there 
distributed  bv  a  series  of  buttons  underneath  the  said  upper 
limb.— C.  S." 

Gasijier  for  Liquid  Fuel.     Rosenthal.     Fr.  Pat.  319,678, 
March  15,  1902. 

The  interior  of  the  gasifier  is  almost  entirely  filled  with  a 
porous  material,  into  which  dips  the  pipe  supplying  the 
fuel  to  be  gasified.  To  regulate  the  feed  in  aceordauco  with 
the  rate  of  vaporisation,  a  pipe  is  led  back  from  the  gasifier 
to  the  fuel  reservoir,  where  it  terminates  in  a  coil  open  at 
the  end,  above  the  level  of  the  liquid  contents.  If  high 
reservoirs  are  used,  the  rate  of  overflov?  in  the  feed  pipe  is 
regulated  by  a  float,  which  progressively  opens  a  valve  as 
the  reservoir  empties.  The  gasifying  action  is  starte<l  by  a 
supplementary  burner,  and  afterwards  proceeds  automa- 
tically.—C.  S. 


Furnace  for  Vaporising  Combustible  Liquids  and  Burning 
the  Resulting     Gases.      Laurent.      Fr.     Pat.    319,866, 

March  22,  1902. 

The  liquid  is  placed  in  a  container  fitted  with  a  vertical 
tube  containing  a  wick  that  dips  into  the  liquid  and  extends 
part  way  up  the  tube.  The  upper  part  of  the  tube  is 
provided  with  adjustable  lateral  apertures  for  the  admission 
of  air,  and  terminates  in  a  burner.  At  the  level  of  the 
upper  pait  of  the  wick  the  tube  is  surrounded  by  a  cup,  in 
which  spirit  (alcohol)  is  placed,  and  ignited,  in  order  to 
vaporise  the  liquid  raised  by  the  wick. — C.  S. 

Gas,   Combustible,   under  Pressure;    Manufacturing . 

Leroy.     Fr.  Pat.  319,306,  March  5,  1902. 

CoMi'REs.SED  gas  is  manufactured  by  the  direct  employment 
of  a  compressed  supporter  of  combustion,  such  as  air,  or  a 
mixture  of  air,  water-vapour,  or  liquid  hydrocarbons,  which 
arc  converted,  in  a  suitable  generator,  into  combustible  gas 
free  from  condensable  products,  and  under  a  pressure  equal 
to  that  of  the  introduced  air,  &c.,  or  at  any  desired  lower 
pressure.  Atomised  water  and  liquid  hydrocarbons  are 
used  inside  the  generator,  for  cooIin,tj  the  tuyeres  by  the  act 
of  vaporisation,  and  at  the  same  time  ensuring  the  more 
uniform  distribution  of  these  substances  themselves,  and 
facilitating  their  gasification. — C.  .S. 

Acetylene  Generators  ;    Carbide  feeding  Device  for  . 

C.   F.   Brodin  and  H.   A.  Schepeler.     Fr.   Pat.  319,364, 
March  7,  1902. 

See  Eng.  Pat.  6291, 1902  ;  this  .Tournal,  1902,  9o7.— F.  II.  L, 

Acetylene  Generator.     Bishop.     Fr.  Pat.  319,859, 
March  22,  1902. 

.See  Eng.  Pat.  6826,  1902  ;  this  Journal,  1902,762. 

— F.  H.  L. 

;    Carbon  for  Arc  Lamps;    Encased  .     Gehr.   Siemens 

and  Co.     Fr.  Pat.  319,256,  March  3,  1902. 

The  incandescent  end  of  the  carbon  is  surrounded  by  a 
small  thin-walled  tube  (composed  of  magnesia  or  other 
refractory  earth   of   high   emissive  power)  which  does  not 

:  obstruct  the  free  movement  of  the  carbon,  for  the  purpose 
of  minimising  the  combustion  of  the  electrode,  and  increas- 
ing the  luminosity  and  stability  of  the  arc.     liy  magnetic 

J  or  other  suitable  means  the  arc  may  be  caused  to  play 
round  the  free  end  of  the  sleeve,  to  render  it  more  highly 
incandescent,  and  the  sleeve  may  be  enclosed  in  a  chamber 

!  of  rarefied  air  to  minimise  the  loss  of  heat.  Such  a  tube 
may  be  used  with  carbons  to  which  luminiferous  material- 
have  been  added;  these  materials,  on  volatilisation,  will 
deposit  upon  the  tube  and  not  upon  the  electrode  itself, 
whereby  the  usual  instability  of  the  luminous  arc  is  over- 
come.— H.  15. 

Arc   Lamp   Electrodes;    Process   of  Forming  . 

R.  Hopfelt.     Fr.  Pat.  319,893,  !\iarch  24,  1902. 

Electrodes  having   an  addition  of  metallic  oxides  or  the 

like,  for  lengthening  the   luminous  arc,  are  surrounded  by 

an  envelope  of  carbon  having  a  greater  electrical  resistance 

than   that  of  the   core,  so  as  to   prolong  the   life  of   the 

latter.     The  envelope  may  be  made  of  poorly  baked  carbon, 

,   or  carbon  to  which  there  have  been  added  substances  which 

'   will  volatilise  readily  on  heating,  leaving  the  carbon  in  a 

I   porous  condition. — H.  B. 

I   Mantles;  Improved  Machine  for  Saturatiiig  the  Materials 

I       emploi/ed  in  the  Manufacture  of  Incandescence  Gas . 

Wiederhold  and  Morse.      Fr.   Pat.   319,934,  March  25, 
i        1902. 

'  See  Eng.  Pat.  7271,  1902  ;  this  Journal,  1902,  908. 
I  — H.  B. 

United  States  P.vtents. 

Muffle-Furnace.      G.    G.   Convers   and  A.  B.   de   Saulles, 
South  Bethlehem,  Pa.     U.S.  Pat.  712,502,  Nov.  4,  1902. 

A  iiETOKT-FURNACE  provided  With  two  chambcrs  or  com- 
partments, having  gas-   and   air-inlet   flues  at    their  base, 
and  a  central   down-take  flue.     There  are  air-distributing 
.  chambers    for    the    air-in!ets,    and    also     gas-distributing 
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chambers ;  moreover,  there  are  air-regenerator  chambers 
supplying  the  air-distributing  chambers,  and  a  horizontal 
llue  for  waste  products  of  combustion,  communicating  with 
the  central  down-take  flue  already  mentioned,  and  located 
bjtHceu  the  gas-distributing  chambers.  This  horizontal 
flue  with  its  hot.  waste  gaseous  products,  communicates 
with  the  heating  flues  of  the  air-regenerating  chambers. 

— K.  .s. 

Fuel  Blocks ;  Process  of  Manvfacturing  Artificial  . 

A.  V).  de  Micheroux,   Marseilles.       U.S.  Pat.    711,995, 
Oct.  2S,  1902. 

.">ODA-LiME,  which  has  been  previously  "  ozonised,"  is  mixed 
with  petroleum,  gas  tar,  and  fatty  and  resinous  substances, 
the  materials  beiug  heated  during  the  mixing  ;  when  cool, 
they  are  incorporated  with  combustible  waste  material, 
such  as  coal  dust,  or  with  the  residues  from  ores,  oxides, 
sulphide.-i,  aud  the  like,  and  the  product  is  shaped  into 
blocks.  The  blocks  may  be  used  directly  in  a  blast  furnace 
without  the  addition  of  tuel  or  flux. — H,  B. 

Fuel;    WaterprooJ  Artificial .     .T.  F.  Bartlett, 

Mayfair,  111,     U,S.  P.at.  712,C3d,  Nov.  4,  1902, 

ruEL  blocks  composed  of  coal-dust,  cow-manure,  blood, 
lime,  alum,  glue,  and  water, — H.  B. 

Peat  Fuel ;  Manufactured .     K.  A.  Kellond,  Assignor 

to   C.    C.    Bartlett,   Chicago,   111,       U,S.    Pat.    7l:i,l]0, 
Nov.  11,  1902. 

Peat  which  has  been  dried  so  as  to  contain  from  12  to  25 
per  cent,  of  moisture,  and  has  been  reduced  to  the  fineness 
of  partially  powdered  tea,  is  compressed  into  blocks  at 
about  65°  F. ;  these  are  then  placed  in  moulds  which  have 
been  heated  to  a  sufliciently  high  temperature  to  cause  a 
partial  carbonisation  of  the  outer  fibrous  layer  of  the 
blocks,  whereby  a  seared,  tarry  coating  is  formed. — H.  B. 

Fuel  Briquette.     J.  Simons,  Xew  York,     U.S.  Pat,  713,512, 
Nov.  11,  1902. 

A  p.RiQiETTE  composed  of  fuel,  such  as  fine  anthriioite  or 
bituminous  coal,  plaster  of  Paris,  aud  molasses,  which  has 
been  heated  so  as  to  partially  or  wholly  caramelise  the 
molasses. — H.  B. 

Coke-Oven.     J.  il.  Hunker,  West  Superior,  Wis. 
U.S.  Pat,  711,500,  Oct,  21,  1S02, 

The  wall  of  the  oven  is  provided  with  an  approximately 
horizontal  series  of  blocks,  each  formed  with  centrally- 
arranged  longitudinal  and  transverse  openings,  the  transverse 
openings  communicating  with  one  another  so  as  to  form  a 
continuous  passage,  while  the  longitudinal  passages  form  a 
series  of  direct  communiciitions  between  the  exterior  and 
the  interior  of  the  oven, — K,  S, 


downwards  and  outwards.  These  holes  are  covered  with 
removable  cup-shaped  caps  having  flaring  wa'.ls,  and  balls  to 
seal  the  caps.  The  object  is  to  provide  a  producer  in  which 
the  ashes  cau  be  removed  evenly  and  at  all  points,  and 
steam  and  air  can  be  introduced  at  different  sides  of  the  bed 
of  fuel,—  It,  S, 


Gas  Producer. 


J,  A.  Mitchell,  Brooklyn,  N.Y. 
714,008,  Nov.  18,  1902. 


U.S.  Pat. 


The  grate  is  conical  and  is  continuously  rotated.  Its 
surface  has  a  spiral  thread  thereon,  by  means  of  which  the 
ashes  are  gradually  delivered  under  a  ledge  and  into  an  ash- 
jiit.  The  heated  blast  passes  up  a  central  tube  and  through 
the  tubular  grate,  which  is  supported  by  the  tube. — B,  S, 

Cas-making  [Carburctted  Air']  Apjiartilus.  W,  F,  Steele, 
Assignor  to  Acme  Gas  Company,  both  of  New  York, 
U.S.  Pat.  714,117,  Nov.  18,  1902. 

The  apparatus  is  intended  for  carburetting  air  with  low- 
grade  oils.  An  air-pump  supplies  air  to  a  heater,  and  the 
heated  air  is  led  first  to  a  heated  carburetting  \essel  con- 
taining oil,  aud  thence  to  ordinary  carburetting  vessels. 
From  the  latter  the  carburetted  air  passes  through  a  cooler, 
and  may  pass  thence  directly  to  a  scrubber,  or- it  may  be  led 
backwards  and  sent  through  a  second  series  of  ordinary  car- 
buretting vessels  before  passing  to  the  scrubber.  In  another 
arrangement,  two  heated  carburetters  may  alternate  with 
ordinary  carburetters,  aud  a  cooling  chamber  may  be  placed 
in  the  second  set  of  ordinary  carburetters  referred  to  above. 

— E.  S. 

Prussian    Blue    [from    Illuminating    Gas"]  ;    Process    of 

Obtaining    .      A.     Saner,    Assignor    to    Deutsche 

Continental     Gas      Gesellschal't.       U.S.     Pat.    712,726, 
Nov.  4,  1902. 

See  under  XIII.  A.,  jxige  1543, 

Ammoiiia  ;  Apparatus  for  Freeing ,from  Gas  Liquor. 

H,    A.  Abendroth,  Berlin.     US,  Pat.  712,891,  Nov.  4, 
1902, 

The  apparatus  contains  superposed  cells  or  compartments 
separated  from  one   auother  hy  suitably  supported  floors, 
provided  with  steam-iulet  pipes,  and  with  trough-like  tubes, 
opeu  at  the  top  and   the  bottom,  arranged  at  the  periphery 
of  the  cells,  and  closed  by  covers.     The  gas  liquor  entermg 
the  upper  compartment  of  the  column,  passes  through  the 
connecting  tubes  to  the  lower  compartments  in  succession 
and  in  zigzag  course,   while  it   becomes  heated  by  steam  '. 
asceuding  through  the  inlet  tubes,  and  the  free  ammonia  is  j 
expelled.     At  the  base  of  the  column  the  liquor  is  mixed  J 
with    Uiue,  and    the  ammonia  liberated,  ascends   with    thej 
steam,' — E,  S, 


Coke;  Apparatus  fur   the  Manufacture  of  ,  and  Be- 

cocery  of  Gases  therefrom.      T.  S.  C,  Lcwe,  Pasadena, 
Cal,     U.S.  Pat.  711,204,  Oct,  21,  1902. 

See  Eng.  Pat.  7826,  1902  ;  this  Journal,  1902,  906. 

— U.  S. 

Coke;  P9-ocess  <f  Manufacturing .     T,   S,   C,  Lowe, 

Los  Angeles,  Cal.     U,S,  Pat,  711,905,  Oct.  21,  1902. 

See  Eng.  Pat.  7826,  1902  ;  this  Journal,  1902,  906. —R,  S. 

Coke  Ovens.     H.  Kennedy,  Sharpsburg,  Pa.     U,S.  Pat. 
71:i,648,  Nov.  18,  1902, 

The  coking  oven  is  movable  transversely,  from  a  stationary 
coking-hearth  to  a  floor  or  platform.  The  latter  can  then 
he  lowered  so  as  to  remove  the  charge  of  coke  from  the 
oven.  The  platform  is  carried  upon  a  car,  A  quenching 
device  is  placed  below  the  level  of  the  hearth, — R,  S. 

Gas  Producer.    W.  T.  Kelly,  Bellaire,  Ohio.     U.S.  Pat. 

713,647,  Nov.  18,  1902. 

The  producer  is  fitted  with  a  water-jacketed  cover,  through 

which   are  a  number  of  holes  having  walls  which  incline 


Acetylene  Gas  Apparatus.     E,  Boumonville,  Jersey  City. 
U,S.  Pat,  712,116,  Oct.  28,  1902, 

See  Eng.  Pat.  13,301,  1899  ;  this  Journal,  1899,  823. 

— F.  H.  L. 

Acetylene  Gas  Apparatus.     E,  Bournouville,  Jersey  City. 
U,S,  Pat,  712,117,  Oct,  28,  1902, 

A  cuiBlDE-FEED  apparatus  of  the  side-shoot  type,  in  which] 
the  carbide  is  drawn  from  the  storage  hopper  by  the  inter- 
mittent revolution  of  a  wheel  provided  with  circumferential  1 
teeth,  the  wheel  being  actuated  through  a  pawl  and  chaia  I 
from    the    holder    bell.     The   bottom    of   the    generating! 
chamber  is  hemispherical  in  shape,  so  that  scrapers,  osciU 
lating  on   a  transverse  horizontal  axis  and  worked  by  anj 
outside    han*-lever,  may  loosen  any  adhering  lime  sludge.]' 
In  the  decomposing  chamber  is  a  chain  carrying  a  float  at ' 
its  upper  end  and  a  ball-valve  at  its  lower  extremity ;  when 
a  sutficieut  quantity  of  water  has   been   drawn  off  to  clean 
the  apparatus,  this  ball-valve   descends  on   to  the  ori6ce  of 
the   sludge-cock  and  closes  it.      The  crown  of  the  bell  is 
fitted  with  a  spring  valve  with  upward  stem,  which    hits 
against  a  cross-bar   and  permits  escape  of  gas  if  the  bell 
rises  too  high, — F,  H.  L. 
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Acetylene  Gas  Generator.  D.  Barnard,  Assignor  to  D. 
Barnara  and  Co.;  liakersfield,  Cal.  U.S.  Pat.  712,474, 
Xov.  4,  1902. 

A  CESTKAL-HOPPER,  caibide-feed  apparatus  with  mushroom 
valve  controlled  by  the  holdoc-bell.  The  stem  of  the 
mushroom  extends  upwards  through  a  stutliugbos  above 
the  lid  of  the  hopper,  and  is  provided  with  radial  stirring 
fingers  to  prevent  the  carbide  cohering  into  large  lumps. 
The  holder  is  a  separate  casing,  and  the  feed  gear  is  so 
arranged  that  the  bell  is  free  to  rise  or  fall  lo  its  full  extent 
without  causing  more  than  a  limited  play  to  the  carbide- 
valve.  Connection  between  generator  and  holder  is  broken 
by  a  hand-worked  screw-down  valve. — F.  H.  L. 

Acetylene  Gas  Generator  [Chargini/  Device'].  K.KUnger, 
Gumpoldskirchen,  Austria.  U..S.  Pat.  712,940,  Nov.  4, 
1902. 

Seb  Eng.  Pat.  ll,j:59,  May  20,  1902:  this  Journal.  1902, 
1067.— F..H.  L. 

Acetylene  Gas  Generator.  F.  L.  Irish.  Auburn,  Assignor 
to  A.  D.  Hall  and  L.  B.  and  E.  K.  .lones,  Winthrop, 
Maine.     U.S.  Pat.  713,223,  Xov.  11,  1902. 

A  WATER-TO-ciRBiDE,  flooded-compartmcut  apparatus,  in 
which  the  carbide  vessel  is  a  vertical  cylinder  with  super- 
posed boxes,  and  the  water-supply  is  governed  by  the  bell 
movements.  The  liquid  of  the  holder  seal  is  used  to  wash 
the  gas,  and  water  is  also  taken  from  it  for  purposes  of  gas 
generation.  A  ''  low ''  and  a  *■  high  ''  pressure  water- 
supply  are  provided,  according  as  the  acetylene  is  made  to 
bubble  through  a  small  or  a  great  depth  of  liquid  in  the 
holder  tank.  The  various  cocks  on  the  apparatus  are  so 
interlocked  that  the  carbide  vessel  cannot  be  opened  without 
the  automatic  closure  of  the  water-supply  and  the  gas  exit, 
and  the  opening  of  an  air-inlet  pipe. — F.  H.  L. 

Acetylene  Gas  Generator.      T.  H.  Duncombe,  St.  Thomas, 
Canada.     U.S.  Pat.  713,291,  Nov.  11,  1902. 

A   CAUBIDE-FEED  appar.atus    of   the   central-hopper  type.   | 
The  decomposing  chamber  is  connected  with  a  water  reser-   I 
voir  through  a  submerged  pipe,  so  that  it  acts  as  a  displace-   ! 
ment  holder  ;  and  when  the  water  is  forced  downwards,  a   j 
floating  ball-valve  drops,  and  causes  a  flat   plate  to  rise  till 
it  closes   the  orifice  of  the  carbide-hopper.     The  reservoir   I 
is  joined  to  a  water-supply  through  a  ball-valve,  so  that  the 
levels  of  the  liquid  in   the  whole  apparatus  are  maintained 
in  the   working   positions.     This  latter  valve  may  also   be 
locked  open,  so  as  to  produce  a   constant   flow  of   liquid   I 
through  the  generator,  which  enables  even  a  small  apparatus 
to  supply  a  large  number  of  lights  without  exhibiting  over- 
heating.    The  sludge   opening  can  be  cleared  by  a  plunger 
carried  on  a  cranked  horizontal  spindle,  which  is  moved  by 
an  outside  handle. — F.  H.  E. 

Acetylene  Gas  Generator.      H.  and  H.  II.  Henley,  Bloom- 
ington,  Ind.     E^.S.  Pat.  713,303,  Nov.  11,  1902. 

Ax  automatic  drip  generator  in  which  the  supply  of  water 
is  governed  by  the  bell  movements,  on  the  displacement 
system.  Concentrically  within  the  rising  bell,  and  slung 
from  its  crown,  is  a  closed  hollow  plunger,  which,  when  the 
bell  falls,  descends  into  a  mass  of  water  held  in  a  small 
separate  compartment  attached  to  the  holder  tank,  dis- 
placing that  water  till  it  rises  in  the  annulus  between  the 
plunger  and  the  compartment,  and  reaches  the  mouth  of  a 
pipe  leading  to  the  decomposing  vessel.  In  order  that  the 
variation  in  the  effective  weight  of  the  plunger  as  it  is  more 
or  less  submerged,  may  not  seriously  alter  the  pressure 
thrown  by  the  bell,  the  said  plunger  is  connected  through 
an  inverted  (J"*"^^  with  the  water  of  the  holder  tank,  and 
30  the  level  of  the  liquid  in  the  plunger  is  always  identical 
with  that  in  the  tank.  Water  is  charged  into  the  displace- 
ment compartment  from  an  outside  funnel.  The  carbide 
vessel  has  a  water-sealed  lid,  and  a  cock  is  placed  on  the 
tube  leading  to  the  holder. — F.  H.  L. 

Acetylene  Gas-Generator.     G.  G.  Smith,  Florence. 
U.S.  Pat.  713,353,  Nov.  11,  19U2. 

.See  Eng.  Wit.  10,702,  1901  ;  this  Journal,  1902,  12G9. 

— F.H.L, 


Acetylene  Gas-Generator.    W.  C.  Homan>  Meriden,  Conn. 

U.S.  Pat.  713,640,  Nov.  18,  1902. 
See  U.S.  Pat.  710,559;  this  Journal,  1902,  1325.  The 
table  lamp  there  described  is  made  to  take  apart  at  the 
waist.  On  removing  the  upper  portion  and  inverting  it 
upon  the  shade  ring,  a  housing  contained  in  the  waist, 
which  carries  the  carbide-feed  valve-seat,  can  be  lifted  out, 
so  that  free  access  is  given  to  the  part  of  the  apparatus 
which  contains  the  operating  mechanism,  and  a  wide  space 
is  left  for  introducing  the  carbide  charge. — F.  H.  L. 

Acetylene    Gas-Generator.      C.  W.   M.ackenzie,   Waverly, 

Ind.  U.S.  Pat.  713,658,  Nov.  18,  1902. 
A  DRIP  generator,  in  which  the  supply  of  water  is  governed 
by  pressure.  The  water  is  held  in  "a  closed  vessel  fitted 
with  a  hand-pump.  When  this  is  worked  so  as  to  produce 
sufficient  pressure,  the  liquid  passes  through  a  doubly-bent 
pipe  to  the  jet  over  the  carbide  container.  From  the  latter, 
the  acetylene  trat-els  to  a  storage  drum  carrying  a  lateral 
cylinder  with  a  piston  pushed  inwards  by  a  spring.  The 
piston  rod  is  solid,  and  passes  through  a  cross  piece  on  the 
water-supply  pipe  ;  and  when  the  pressure  in  the  gas  vessel 
is  low,  a  hole  in  the  piston  rod  coincides  with  the  bore  of 
the  water-pipe,  so  that  water  can  flow  to  the  decomposing 
vessel.  When,  however,  gas  pressure  rises,  the  piston  and 
rod  move  until  the  water  way  is  blocked  by  the  solid  rod. 

— F.  H.  L. 

Incandescent  Electric    Lamp.     3.   J.    Eooney.   Searsdale, 

N.Y.  U.S.  Pat.  711,533,  Oct.  21,  1902. 
A  LAMP  having  two  filaments,  two  external  contact  pieces  in 
the  base,  a  common  connection  between  the  filaments  and 
one  of  the  contact  pieces,  and  wires  from  the  other  ends  of 
the  filaments  leading  out  through  the  base  near  the  second 
contact  piece,  the  latter  being  provided  with  means  whereby 
one  or  other  of  the  wires  may  be  connected  with  it  at  will. 

— H.  B. 

Incandescent     Mantles ;    Manufacture   of  .      G.   H. 

Maisch,   Baltimore,  U.S.A.      U.S.  Pat.  712,562,  Nov.  4, 

1902. 
These  mantles  are  made  of  the  oxides  of  rare  metals  in 
admixture  with  a  glaze  enamel.  The  oxides  of  the  rare 
metals  used  include  those  of  thorium,  cerium,  and  beryllium, 
and  with  the  glaze  enamel  also  the  oxides  of  cobalt  and 
magnesium.  The  enamel  in  question  is  made  from  felspar, 
flint,  whiting,  china-clay,  and  lead  carbonate. — A.  S. 


Mineral  Substances  ;  Treating  — 
\_Carhons  for  Arc  Lamps]. 
Pat.  712,807,  Nov.  4,  1902. 

.See  wnrfer  VIE,  poye  1534. 


-,  by  Heat  and  Pressure 
W.    Karavodine.      U.S. 


III.-DESTEUCTITE  DISTILLATION. 
TAR  PRODUCTS.  PETROLEUM. 

English  Patent. 

Ammonium  Ichthyol  Sulphonate  [from  Asplialtuni]  ;  Pro- 
cess of  Making  .      A.  C.  McLaughlin.     Eng.  Pat. 

21,838,  Oct.  30",  1901. 

See  under  XX.,  page  1553. 

French  Patent. 

Lampblack  from  Tar  and  other  Carbonaceous  Sukitances  ; 

Manufacturing ■.     Wegelin.     Fr.  Pat.  294,306. 

See  under  XIII.  A.,  page  1543. 

United  States  Patents. 

Wood-Alcohol  i    Process  of  Making .     W.  S.   Brandt 

and  F.  J.  Root,  New  York.  U.S.  Pat.  713,552,  Nov.  11, 
1902. 
In  the  destructive  distillation  of  wood  a  pressure  is  main- 
tained in  the  whole  apparatus  slightly  lower  than  that  of  the 
atmosphere.  The  readily-condensable  gases  are  condensed 
in   primary   condensers,  whilst   the    gases  which   are   not 
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readily  coDdensable  are  mixed  with  a  definite  proportion  of 
Bteam,  and  the  acids  thus  set  free  are  recovered  m  a 
secondary  condenser.  The  degree  of  vacuum  and  the  supply 
of  steam  required  for  mixing  with  the  less  condensable 
gases,  are  obtained  by  means  of  a  steam-exhauster  situated 
beyond  the  primary  condensers.  This  exhauster  is  regulated 
automatically  by  the  volume  and  tension  of  the  gases 
generated,  so  that  both  its  functions  are  kept  constant. 

—J.  F.  B. 
Oils;     Befining  Asjihaltic  Mineral .      J.   C.    Mims, 

Assignor    to     Q.    Kohnke,    Xew    Orleans.      U.8.    Pat. 

713,475,  Nov.  11,  1902. 

For  refining  certain  asphiiltic  mineral  oils  (Texas  and 
Louisiana  oils),  without  distillation,  in  the  preparation  of 
lubricating  oils,  the  inventor  proposes  to  warm  the  settled 
oil  to  about  80°  C,  preferably  by  a  steam  coil,  and  then 
treat  it  with  1 — 10  per  cent,  of  a  mixture  of  about  5  parts, 
by  weight,  of  potassium  bichromate  and  05  parts  of  90  per 
cent,  sulphuric  acid.  After  the  precipitated  asphaltic  and 
other  matters  h.-ive  settled  down,  the  oil  is  removed  and 
washed,  till  alkaline,  with  an  aijueous  solution  of  about 
5  per  cent,  of  sodium  carbonate  and  .j  per  cent,  of  caustic 
soda,  the  alkali  being  finally  removed  by  repeated  washings 
with  water.  By  this  treatment  it  is  also  claimed  that  the 
foul  odour  of  the  oil  is  removed. — C.  S. 


IV.-COLOUKING  MATTEES  AND 
DYESTUFPS, 

Diazo  Groups;  Replacement  of  the  ,  fty  the   Amitw 

Group.     II.     L.    Wacker.     Ber.,  1902,  35'    [ISl,    3920 
— 39;i8. 

TiiK  author  has  further  studied  the  reaction  already  de- 
scribed (Uer.,  35,  2593;  this  Journal,  1902,  1129),  and 
has  also  investigated  the  behaviour  of  diazotised  binuclear 
diaminoanthraquinones  (bisdiazoanthraquinones)  towards 
amines  and  hydroxylaniine.  The  substitution  of  one  and  of 
both  diazo  groups  takes  place  simult.ineously,  so  that 
I.o-bisdiazoanthraquinone  gives,  with  ammonia  "and  subse- 
quent decomposition  with  concentrated  sulphuric  acid  a 
mixture  of  1.5-aniinoliydroxy- and  of  1 .5-diaminoantbra- 
quiuone,  an  analogous  mixture  being  obtained  from  the 
1.8  compound.  In  a  similar  manner  the  above  diazo 
compounds,  on  combination  with  hydroxylamine  and 
decomposition,  yield  mixtures  of  1 .4.0-amiModihydroxy- 
authraquinone  and  1.5.4.8-  diaminodihydroxyanthra- 
quinoue  (diaminoanthrarufin)  and  of  1 .4.8  -  aminodi- 
hydrdxyanthraquinone  and  1 .8.4.0-diaminodibydroxy- 
anthraquinone  (diaminochrysazin)  respectively.  With 
primary  amines  (methylamine)  the  diazo  group  is  exchanged 
for  the  amino  group,  whilst  with  secondary  amines  (.di- 
methylamine)  it  is  replaced  by  the  hydroxy  I  group,  the 
latter  re.iction  taking  place  more  readily  than  when  the 
diazo  compound  itself  is  heated  with  sulphuric  acid. 

— T.  A.  L. 

p-Toluidine ;  A  Colour  Kcactlon  for .     J.  Biehringer 

and  A.  Busch. 

■See  under  WWh,  page  1559. 

Turmeric  ;  Neiv  Method  of  Detecting .     A.  E.  Bell. 

Sec  under  XXllI.,  page  1559. 

English  Patents. 

Formijlmethyianthranilic  Acid  [Indigo  Di/estuffs'}  ;  Manu- 
facture of  .     O.   Imray.     From   Farbwerke  vorm. 

Jleister,  Lucius  und  Briining,  Hoechst  a/M.     Eng.  Pat. 
26,059,  Dee.  20,  1901. 

The  oxidation  of  quinoline  metbylo-  chloride  or  bromide 
in  aqueous  solution  with  an  alkali  permanganate  in  presence 
of  magnesium  svilphate  yields  formylmethylanthrandic  acid, 
C6Hj(.C02H)NCH3HCO,  which  crystallises  from  water  in 
yellowish  prisms  melting  at  167'  C,  and  having  an  odour 
of  coumariii.  When  boiled  with  dilute  alkalis  it  is  con- 
verted into  metbylanthranilic  acid  melting  at  177°  C. 

— T.  A.  L. 


Aiiramines    \_Diphenijlmcthane    l)yestuffs'\  ;    Manufacture 

of  New  Substituted .     O.  Imray.     From  Farbwerke 

vorm.   Meister,     Lucius    unrl     Bruuing,    Hoechst    a/M. 
Eog.  Pat.  25,089,  Dec.  9,  1901. 

The  action  of  alkyl  halides  on  Auramine  in  a  solution  of 
a  hydrocarbon  (benzene,  toluene,  or  xylene)  and  in  presence 
of  lime,  magnesia,  or  zinc  oxide,  yields  new  .ilkyl  auramines 
of  the  general  formula  X'N  :  C  :  (CsHjXX;)^  in  which  X' 
represents  the  new  alkyl  group.  F'or  example,  tetramethyl- 
diaminobenzophenone-imioe  and  ethyl  iodide  in  benzene 
solution  in  presence  of  zinc  oxide,  yield  on  boiling,  ethvl 
auramine,  which  crystallises  from  alcohol  in  colourless 
prisms,  melting  at  131'  C.  The  product  dyes  cotton  mor- 
danted with  tannin  and  tartar  emetic,  a  greenish-yellow.  In 
a  similar  manner  benzyl  chloride  gives  benzyl  auramine, 
melting  at  116'  C,  giving  well  characterised  salts,  and 
dyeing  mordanted  cotton  a  similar  shade  to  Auramine,  but 
faster  to  soap  and  sodium  carbonate.  1'he  alkyl  auramines 
behave  towaids  dilute  mineral  acids  and  reducing  agents 
like  Auramine. — T.  A.  L. 

Black   Vye   [Sulphide   Di/e.ttufli,^  ;   Production  of  a  New 

Intirmtdiate  Compound  and  a .     Bead,  Holliday,  and 

fSons,  Ltd.,-  and   ethers,   Iluddersfield.     Lng.    Pat.'  357, 
Jan.  e,  1902. 

The  aminosulpho-salicylic  acid  of  Eug.  Pat.  2468  of  1899 
(this  Journal,  1900.  340)  having  probably  the  constitution 
1.2.4.5  C6rL(OH)C().H(NH.,)SO;,H  readily  reacts  with 
1 .2.4-dinitrochlorobenzene  in  aqueous  or  alcoholic  solution 
in  presence  of  sodium  acetate  giving  dinitrodiphenylamine 
hydroxycarboxysulphonic  acid.  This  product,  when  treated 
with  sulphur  and  sodium  sulphide,  yields  a  black  dyestuff 
for  cotton. — T.  A.  L. 

Colour  Scales;  Improrcmcnts  in   .     C.   J.  Jorgenseu, 

:\IUwaukee,  Wis.     Eng.  Pat.  17,517,  Aug.  8,  1902. 

See  U  S.  Pat.  709,328  ;  this  Journal,  1902, 1275.— G.  T.M. 

Fbench  Patents. 

Indigo ;  Reduction  of .     Cie.  Par.  de   Coul.  d'Aniline. 

Fr.  Pat.  319,390,  March  7,  1902. 

Indigo  suspended  in  a  solution  of  sodium  bisulphite  is 
electrolysed  at  about  70  '  C.  with  a  current  of  2  amperes  per 
sq.  dec.  at  3  volts,  giving  a  solution  of  indigo  white.  Lead 
electrodes  are  employed,  and  the  anode  ehan;ber  contains 
potassium  sulphate  solution.  Indigo  white,  in  a  stable  form 
is  obtained  if  the  potassium  sulphate  solution  be  replaced 
by  sulphuric  acid  (30  per  cent.). —  P.  A.  L. 

Indo.xyl  [Indigo  Dyestuffs']  and   its  Derivatives  ;  Produc- 
tion of .    Badische  Anilin  und  Soda  Fabrik.    Fr.  Pat. 

319,670,  jilarch  17,  1902. 

An  alkali  salt  of  phenylglycin  or  of  its  derivatives  is  con- 
densed to  iudoxyl  or  a  derivative  thereof,  by  fusing  with 
strontium,  barium,  potassium,  or  sodium  oxide  alone  or 
mixed  with  caustic  alkalis. — T.  A.  L. 

Yellowish-Orange  Basic  Dyestuft's  [Aeridinc  Dyesluffs^  • 

Manufacture  of  .     Soc.   pour  ITnd.  Chim.  a  Bale. 

Supplement,  daled  March  15,   1902,  to  Fr.  Pat.  241,916, 
Oct.  8,  1894. 

Instead  of  alkylating  Aeridine  Yellow  and  Benzofla%'ine  at 
a  high  temperature  under  pressure,  the  patentees  find  that  it 
is  jjossible  to  carry  out  this  operation  in  an  open  vessel, 
employing  sulphuric  acid  and  alcohols  or  else  alkyl  sul- 
phuric acids.  Moreover,  it  is  uimecessary  to  start  from  a 
finished  aeridine,  since  the  bases  corresponding  to  the 
tetraminodiphenylmethaue  series,  on  beating  with  concen- 
trated sulphuric  acid  and  alcohols  also  yield  alkyl  derivatives. 
These  bases,  obtained  from  two  molecular  proportions  of  a 
»i-diamine  and  one  of  formaldehyde,  can  aiso  be  obtained 
from  homologues  of  the  latter,  such  as  acelaldebyde  or  else 
from  substituted  benzaldehydes,  such  as  nitro-,  amino-, 
hydroxy-,  chloro-  or  sulpho-bcnzaldebydes.  In  these  cases 
it  is  necessary  to  work  under  pressure  in  an  autoclave.  The 
products  dye  yellow  to  reddish  orange  shades  suitable  for 
leather  and  tannined  cotton. — T.  A.  L. 
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Yellowhh-Oraiuje  Basic  Di/esluff's  [Acridme  Dyesliiff's]  ; 

Manufacture  of .     Soc.  pour   I'lnd.   Chiin.  a  Bale. 

Supplement,  dated  March  21,  1902,  to  Fr.  Pat.  241,91G, 
Oct.  8,  1894. 

EQUiMOr.ECPi.AU  proportions  of  a  m-dianiine  O'l-phenylene 
or  m-tolylene  diamine  or  tluir  alkyl  or  dialkvl  derivatives) 
and  an  aldehyde  (formaldehyde,  acetaldehyde,  benzaldc- 
hyde,  &c.)  give  a  condensation  product  which,  when  heated 
with  acids  or  condensing  agents  in  an  open  or  closed  vessel, 
yield  new  acridine  dyestnffs.  These  products  are  readily 
soluble  in  water,  showing  a  faint  greenish-yellow  fluorescence 
in  very  dilute  solution.  The  alcoholic  solution  is  brownish- 
orange  with  u  strong  fluorescence,  whilst  the  solution  in 
concentrated  sulphuric  acid  is  brownish-red  without  any 
fluorescence.  The  products  dye  leather  and  tannined 
cotton  hrjwnish-orange  shades. — T.  A.  L. 

Yellowish-Orange  Basic  Vyesluffs   [Acriiiiiie  Di/csluffs']  ; 

Manufacture  of  .     Soc.   pour   I'lnd.  Chim.   a  Bale. 

Supplement,  dated  March  20,  1902,  to   Fr.  Pat.  241  916, 
Oct.  8,  1894. 

TiiK  amino. acridines,  such  as  Acridine  Vellow,  Benzo- 
flavine  and  aniinotolylDaphthaeridine,  or  aniino-acridinium 
derivatives,  such  as  diaminotolylphenyhnethylacridinium, 
diaminoditolylniethylaeridinium,  &c  ,  are  converted  by  the 
action  of  acetaldehyde  in  presence  of  acids  into  new 
acridine  dye.stuffs  giving  reddish-yellow  to  orange  shades 
on  tannined  cotton  and  oa  leather.  The  product  from 
Acridine  Yellow  dissolve?  readily  in  cold  water  to  an  orange 
solution.  The  dilute  alcoholic  or  aqueous  solution  shows 
a  greenish-yellow  fluorescence. — T.  A.  U. 

Yellowish-Orange  Basic  Dyestuffs   [Arridine  Djestuffs']  ; 

Manufacture  of  .     Soc.  pour   Find.  Chim.   a  Bale. 

Supplement,  dated  March  18,  1902,   to   Fr.  Pat.  241,916, 
Oct.  8,  1894. 

The  patentees  find  that  two  molecular  proportions  of  a 
m-diamiue,  identical  or  different,  condense  normally  with 
acetaldehyde,  yielding  bases  of  the  tetramiuodiphenjl- 
methylmethane  series,  which,  on  healing  with  acids,  separate 
ammonia,  and  are  converted  into  acridines.  Ou  heating 
these  compounds  in  open  or  closed  vessels  at  100' — 200°  C. 
with  a  mixture  of  an  alcohol  and  a  mineral  acid,  they  yield 
alkyl  derivatives,  whilst  if  these  or  the  former  be  treated 
with  the  halogen  esters  of  the  alcohols  or  with  dimethyl 
sulphate  they  are  converted  into  acridinium  compounds. 

— T.  a.  L. 

Yellow   to    Yelluicish-Oranye    Dyeslujf's   of  the  Acridine 

Series ;    Manufacture    if   .      Cit.'.    Par.    de   Coal. 

d'Aniline.     Sapplement,   dated    March   7,    1902,   to   Fr. 
Pat.  316,721,  Dec.  9,  1901. 

Similar  dyestuffs  to  those  described  in  the  chief  patent 
are  obtained  by  substituting  Leuco-acridine  Yellow  for 
letraminoditolylmethane  or  Acridine  Yellow,  and  also  by 
replacing  the  chloracetic  acid  bv  its  methj  1  or  ethyl  ether. 

— T.  A.  L. 

Dyestuffs  [Azo']\  Manufacture  of  Substantive .     .Soc. 

pour  I'ind.  Chim.  a  Bale.     Fr.   Pat.  .319,43.3,  March  10, 
1902. 

The  urea  derivatives  resulting  from  the  condensation  of 
equimolecular  proportions  of  2.4'.3'-aminonaphthol  sul- 
phonic  acid  and  p-aminoacetamlide  by  means  of  phosgene 
or  thiocarbonyl  chloride,  combine  with  diazo  or  tetrazo 
compounds  or  intermediate  componndj  of  these  latter, 
yielding  dyestuffs  giving  orauge  to  reddish-blue  shades  on 
unmordauted  cotton  fast  to  acids  and  light.  (Sea  also  Eng. 
Pat.  JS95,  1902  ;  this  Journal,  1902,  85J.)— T.  A.  L. 

Black      Substantice     Dyestuffs      [Sulphide    Dyestuffs  ]  ; 

Manufacture    of   .       Badische    Anilin    nnd    Soda 

Fabrik.     Fr.  Pat.  319,790,  March  20,  1902. 

A  MIXTURE  of  about  equal  parts  by  weight  of  1.1'-  or 
1 .4'-di[]ilronaphthalene  and  a  nitro-hydroxydiphenylamirie 
is  he^'^ed  with  sulphur  and  an  alkali  sulphide.  Crude 
dinitrouaphthalene  may  also  be  employed,  and  the  diphenyl- 
nmine   compound    is   obtained   by   condensing    a    halogen 


dinitrobenzene  with  p-arainophenol  or  one  of  its  derivatives. 
The  resultinsr  products  dye  cotton  from  a  bath  containing 
salt  and  an  alkali  sulphide,  black  shades,  fast  to  oxidising 
and  other  reagents.  Similar  results  are  obtained  by  fusing 
certain  commercial  sulphide  dyestuffs,  such  as  Kryogcn 
Black,  Immedial  Black,  Katigene  Black,  &c.,  with  sulphur 
aud  sodium  sulphide  in  presence  of  dinitrouaphthalene. 

— T.  A.  L. 
Azo   Dyestuffs  for    Wool    Cojiahle  of  being   Chromed  or 

Coppered  on  the  Fibre ;  Manufacture  of .    Badische 

Anilin  und  .'^oJa  Fabrik.      Fr.  Pat.  319,888,  March  22, 
1902. 

The  diazo  compounds  of  S-naphthylamine  derivatives 
conlaiuiiig  in  the  o-a-position  a  halogen,  nitro  or  sul- 
phonic  acid  group,  exchange  this  groap  for  hydroxyl  on 
treatment  with  an  excess  of  sodium  carbonate.  "  The 
resulting  compound  combines  on  warming  with  a  suitable 
substance,  such  as  jS-naphthol,  yielding  a  dyestuff  which 
gives  browu  shades  ou  unmordanted  wool.  Subsequent 
chroming  produces  a  blue  to  black,  whilst  treatment  with 
copper  s.alts  yields  a  violet.  See  also  T.S.  Pat.  71oii.')'l- 
this  Journal,  i902,  1328.— T.  A.  h. 

Dyestuffs  [Thiazine']  ■   Manufacture  of  Substantive  — . 

Badische  Anilin  ucd  Soda  Fabrik.     Fr.    Pat.   319,965 
Mar.  26,  1902. 

The  action  of  sulphur  and  alkali  sulphides  orpolysuiphides 
on  Methylene  Violet  yields  blue  dyestuffs  for  unmordauted 
cotton.  The  patentees  now  find  th.at  the  sulphides  or  poly- 
sulphides  may  be  replaced  by  thiocarbonates  with  or 
without  the  addition  of  sulphur.  Either  trithiocarbonate  or 
dithioc.arbouate  may  be  employed,  but  in  the  former  case  it 
is  necessary  to  add  sulphur  if  the  reaction  takes  place  in  an 
alcoholic  medium.  The  new  dyestuff  is  almost  insoluble  in 
water,  alcohol,  and  sodium  carbonate,  but  dissolves  to  a 
greenish  blue  in  solutions  of  alkali  sulphides,  givinn-  green 
shades  on  unmordanted  cotton. — T.  A.  L. 

Yellowish  Ucd  Lakes  \_Azo   Dyestuffs]  ;  Manufacture  of 

.     Badische    Anilin    und    Soda    Fabrik.     Fr.    Pat. 

319,989,  March  27,  1902. 

AccORiiixG  to  Fr.  Pat.  297,330  (Eng.  Pat.  25,511  of  1899  ; 
this  Journal  1901,  3.5)  sparingly  soluble  azo-dyestuffs  are 
obtained  from  diazotised  2. 1-naphthylamine  sulphouic  acid 
and  ;8-naphfhol,  which,  on  account  of  their  insolubilitv  are 
very  suitable  for  lakes.  The  patentees  now  find  that 
2.1.4'-uaphthylamiue  disulphonic  acid  (obtained  from 
2. 1-naphthylamine  sulphonic  acid  with  fuming  sulphuric 
acid),  also  gives  after  diazotisation,  sparingly  soluble 
compounds  with  y3-naphthol.  which  are  somewUat  yellowiT 
in  shade,  and  have,  moreover,  the  advantage  of  not 
bronzing. — T.  A.  L. 

Uaemateln  ;  Manufacture  of -by  Direct   Oxidation  of 

Haemato.cylin.    Jacquemin.    Fr.  Pat.  319,945,  March  25 
1902. 

IjOGwooo  extract  is  treated  with  manganese  oxide  or 
Wcldon  mud  and  oxidised  by  injecting  a  current  of  air 
through  the  mixture. — J.  F.  B. 

Oxidation  by  the  Electric  Current ;  Process  of  — — . 
[Manufacture  (f  Colouring  Matters,]  Nodon  and 
Piettrc.     Fr.  Pat.  319,957,  March  26,  1902. 

See  under  XI.  A.,  page  1539. 

Aniline,  Toluidines,  Sfc. ;  Manufacture  of .    Senderens. 

Supplement,  dated  March  5,  1902,  to  Fr.   Pat.   312,615, 
July  11,  1901.     (See  this  Journal,  1902,  169.) 

A  con'Vexient  form  in  which  to  employ  the  finely-divided 
metal  necessary  for  this  invention  is  asbestos  impregnated 
with  finely-divided  copper.  C)iie  part  of  asbestos  is  soaked 
in  10  parts  of  water  containing  two  parts  of  cupric  nitrate. 
After  drying  and  heating  to  redness,  the  copper  oxide  with 
which  the  asbestos  is  impregnated  is  reduced  by  means  of 
water-gas,  giving  coppered  asbestos.  The  amines,  moreover, 
can  be  purified  by  passing  their  vapours,  together  with 
reducing  gases,  over  finely-divided  metals  as  described 

— T.  A.  U 


1530 


JOURNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Deo.  31, 1902. 


United  States  Patents. 

FormylmethijlanthrnviUc  Acid  [Indigo  Dyestuffs']  ;  Process 

of  ]\Iahitig  • .    F.  v.  Bolzano,  Assignor  to  Farbvrerke 

vorm.    Meister,    Lucius     und     Bruning,    HiJchst     a/M. 
U.S.  Pat.  712,246,  Oct.  28,  in02. 
See  Fr.   Pat.  317,122;  this  Journal,  1902,  967  ;  and  Eng. 
Pat.  26,059  (see  under  Eng.  Pats,  preceding  these). 

— T.  A.  L. 

Indo.Ti/l    [Indigo   Dyesluffs]  ;    Process  of  Making   . 

B.  ilomolka  and  F.  v.  IJolzano,  Assignors  to  Farbwerke 
vorm.  Meister,  Lucius  und  Bruning,  Hcichst  a/M. 
U.S.  Pat.  712,79S,  Nov.  4,  1902. 

See  Fr.   Pat.  317,0S1   and  Eng.  Pat.   26,060  of   1901  ;  this 

.Journal,  1902,  967.— T.  A.  L. 

Indoxyl   [Indigo   Dyestuffs']  ;    Process   of  Making  . 

O.  Liebknecht  and  B.  Homolka,  Assignors  to  Fabwerke 
Torm.  Meister,  Lucius  und  Bruning,  Hoehst  a/M. 
U.S.  Pat.  714,000,  Nov.  18,  1902. 

See  Fr.  Pat.  317,121  ;  this  Journal,  1902,  967.— T.  A.  L. 

Indo.ryl ;     Substituted     ,     [Indigo    Dyestuffs]    and 

Process  of  Making  Same.  B.  S.  A.  Holt,  Assignor  to 
Badische  Anilin  und  Soda  Fabrik,  Ludwigshafeu.  U.S. 
Pat.  713,437,  Nov.  11,  1902. 

.See  Fr.  Pat.  311,536;  this  Journal,  1902,  38.— T.  A.  L. 

Indigo  and   Intermediate  Products;    Process  of  Making 

.    B.  R.  Seiferi,  C.  Philipp,  and  M.  H.  Gmeiner, 

Assignors  to  Chem.  Fabrik  von  Heyden  A.-G.,  Dresden. 
U.S.  Pat.  714,043,  Nov.  18,  1902. 

The  nitroso-derivatives  of  the  dialkyl  esters  of  phenyl- 
glycin  -  o  -  carboxylic  acid  having  the  general  formula 
R0oC.C„H4.N(N0)CHoC0„R,  are  oily  substances, obtained 
by  the  action  of  sodium  nitrite  on  a  solution  of  phenjl- 
glycin-o-carboxylie  dialkyl  ester  in  glacial  acetic  acid. 
When  boiled  with  alkali  lye,  or  with  a  reducing  agent,  such 
as  an  alkali  sulphide,  they  are  converted  into  leuco 
indigo  derivatives  which  on  air  oxidation  yield  Indigo. 
The  reaction  takes  place  in  stages,  the  first  product  from 
the  nitroso  ester  being  most  probably  a  pseudo-indoxylic 
acid  ester.  Thus  by  reacting  with  ammonia  and  sulphur- 
etted hydrogen  on  the  diethyl  ester  of  nitrosophenylglycin- 
o-carboxylic  acid,  yellowish  green  crystals  of  pseudo- 
indoxylic  acid  ester  are  obtained.  The  product  melts  at 
183°  C.,  has  the  formula— 

CJlZ        >C.C0jCoH5 

and  is  insoluble  in  water  and  alkalis.  By  the  action  of 
alkalis  this  compound  is  converted  into  the  normal  indoxylic 
ethyl  ester,  or  this  latter  may  be  obtained  directly  from  the 
nitroso  ester  as  mentioned  above.  The  indoxylic  acid  esters 
by  further  heating  with  alkalis  j-ield  leuc-iudigo  compounds 
from  which  Indigo  is  readily  obtained. — T.  A.  L. 

Brown  Sulphur  Dye  [Sulphide  Dyestuffs],  and  Process  of 
Making  Same.  M.  Bbniger,  Assignor  to  Chemical  Works 
formerly  Sandoz,  Basle.  U.S.'Pat.  712,176,  Oct.  28, 
1902. 

The  1.2. 4-naphthoquinone  sulphonic  acid  on  condensation 
with  primary  aromatic  amino  compounds  yields  a  fl-hydroxy- 
naphthoquinonealphylimine,  which,  when  heated  with  alkali 
polysulphides  to  a  high  temperature  (240° — 300  C),  gives 
a  yellowish-brown  dyestuff  for  unmordanted  cotton.  .Suit- 
able primary  aromatic  compounds  are  aniline  and  its 
sulphonic  and  carboxylic  acids,  toluidine,  xylidine,  cumidine, 
jK-uitrotoluidine,  and  jn-tolylene  diamine  sulphonic  acids. 

— T.  A.  L. 

Yellow  to  Med  Acridine  Dye  and  Process  of  Making  Same. 
O.  .Sohst,  Assignor  to  Meister,  Lucius  und  Bruning, 
Hoehst  a/M.     U.S.  Pat.  712,421,  Oct.  28,  1902. 

Acridine  Yellow  is  heated  with  benzyl  chloride  in  presence 
of'an  indifferent  solvent,  such  as  nitrobenzene.     The  result- 


ing product  dyes  mordanted  cotton  greenish  yellow  shades 
fast  to  sodium  carbonate  and  ammonia.  .See  also  Eng.  Pat, 
24,40(1  of  1901 ;  this  Journal,  1902,  1327.— T.  A,  L. 

Polyaminoauthraquinone-Sulpho-Acids  [Anthracene  Dye- 
stuffs]  ;  Process  of  Making .     E.  Hepp,  Assignor  to 

Farbwerke  vorm.  Meister,  Lucius  und   Bruning,  Hoehst 
a,M.     U.S.  Pat.  713,432,  Nov.  U,  1902. 

The  nitro-aminoanthraquinones  already  referred  to  in 
U.S.  Pat.  711,310  (this  Journal,  1902,  1392)  are  converted 
by  boiling  with  alkali  sulphites  into  polyaminoauthraquinonc 
sulphonic  acids.  The  products  dye  unmordanted  wool  from 
an  acid  bath  pure  blue  shades  fast  to  light.  Their  alkaline 
solutions  turn  red  with  zinc  dust,  the  blue  colour  re- 
appearing when  the  filtered  solution  is  exposed  to  air. 

— T.  A.  L. 
Yi'lloir  Sulphur  Dye   [Sulphur  Dyestuffs],  and   Process  of 
Making  Same.     A.  Weinberg  and  O.  Lange,  Assignors 
to  L.   Cassella   and  Co.,  Frankfort-on-the-Main.      U.S. 
Pat.  712,747,  Nov.  4,  1902. 

AnorT  one  part  by  weight  of  ni-tolylene  diamine  .ind  two 
parts  of  sulphur  are  heated  together  to  a  temperature  not 
exceeding  220"  C.  The  product  so  formed  is  heated  with 
caustic  soda  lye,  or  a  concentrated  solution  of  an  alkali 
sulphide  yielding  a  dyestuff  giving  fast  yellow  shades  on 
unmordanted  cotton. — T.  A.  L. 

Colouring  Matter  [Azo  Dyestuffs]  ;  Compound  Suitable 
for  Producing  .  P.  .lulius  aud  F.  Giinther,  Assignors 

to  Badische  Anilin  und  Soda  Fabrik,  Ludwigshafeu.     U.S. 
Pat.  713,447,  Nov.  11,  1902. 

Obtho-nitkanisol  is  condensed  in  sulphuric  acid  solution 
with  formaldehyde,  yielding  dinitrodimethoxy  -  diphenyl- 
methane,  which  on  reduction  with  iron  and  acetic  acid  is 
converted  into  the  corresponding  diamino  compound.  This 
product,  melting  at  iibout  107^  C,  is  soluble  in  alcohol, 
chloroform,  and  benzene,  but  practically  insoluble  in  water. 
It  gives  a  hydrochloride  easily  soluble  in  water,  and  with 
nitrous  acid  a  tetrazo  compound  which  combines  with 
/3-naphthol  to  form  a  red  dyestuff. — T.  A.  L. 

Red  Disazo  Dye, and Processof  Making  Same.  C.  Schraube 
and  W.  Voigtlaender-Tetzner,  Assignors  to  Badische 
Anilin  und  Soda  Fabrik,  Ludwigshafeu.  U.S.  Pat.  713,507, 
Nov.  11,  1902. 

The  intermediate  compound  obtained  from  equimolecuiar 
proportions  of  tetrazodiphenyl  and  salicylic  acid  is  combined 
with  1.3-naphthoI  sulphonic  acid,  or  with  1 .3.3'-naphthol 
disulphonie  acid.  The  resulting  products,  which  dye  from 
an  acid  bath,  are  said  to  be  fast  to  light,  and  to  milling  and 
fulling,  especially  after  chroming. — T.  A.  L. 


V.-PEEPAEING,  BLEACHINa,  DYEINa. 

PEINTINa,  AND  FINISHING  TEXTILES, 

YAKNS,  AND  EIBEES. 

Hydro.vyanthraquinones  ;  The  Mordant-Dyeing  Properties 

of  the  .     6.   V.   Georgievics.      Zeits.  f.  Farben-  u. 

Textil-Chem.,  1902, 1,  [23],  623—627. 

From  an  examination  of  the  mordant-dyeing  action  of  the 
hydroxyanthraquinone  derivatives,  it  is  inferred  that  they 
all  exhibit  tinctorial  properties  in  a  more  or  less  marked 
degree.  A  mordant  dyestuff  is,  according  to  the  author's 
view,  a  substance  which  is  capable  of  yielding  a  full, 
serviceable  colour  on  wool  impregnated  with  ordinary 
mordants  (aluminium,  iron,  chromium,  copper,  and  tin). 
Scheurer's  mordants  (this  Journal,  1902,  768)  are  too 
sensitive,  and  frequently  fail  to  indicate  any  line  of  demar- 
cation between  tinctorial  and  non-tinctorial  substances. 
Of  the  dihydroxyanthraquincne  derivatives,  alizarin  is  the 
best  mordant  dyestutl,  the  "  alizarin  position "  of  the 
hydroxyls  being  the  most  effective  in  conferring  mordant- 
dyeing  properties.  Hystazarin  comes  next  to  alizarin,  its 
mordant-dyeing  action  being  aided  by  the  ortho-position  of 
the  hydroxyl  groups.  These  facts  agree  with  Liebermann 
and  Kostanecki's  rule  with  regard  to  mordant-dyeing  (this 
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Journal,  1901,  710"),  but  the  behaviour  of  tlie  other  dihy- 
droxyanthraquiuones  clearly  indicates  that  this  rule  can 
no  longer  be   considered  to  hold  good.     It  is  shown  that 

1  :  4-dihydroxyanthraquinone  (quiiiizarin)  and  1  :  3-dihy- 
droxyanthraquinone(xanthopiir|niriii)  are  mordant  dyestuffs, 
and  that  the  doubling  of  the  1  :  3-positiou  of  the  hydroxyls 
in  anthrachrysone  further  increases  the  mordant-dyeing 
action.  From  this  it  is  inferred  that  all  dihydroxyanthra- 
quiuone  derixatives  containing  the  hydroxyls  in  one  nucleus 
are  mordant  dyestufts,  the  adjacency  of  the  hydroxyl 
groups  being  of  more  importance  than  their  existence  in 
the  ortho-position.  For  this  reason  1  :  8-dihydroxyanthra- 
quinone  exhibits  superior  dyeing  properties  to  the  1  :  5-  and 

2  :  G  compounds.  Hydroxyl  in  the  cz-position  gives  red 
shades  and  in  the  /3-position  yellow  shades  of  about  equal 
strength.  The  doubling  of  the  OH  (a)-positiou  in  anthra- 
rufin  does  not  increase  the  dyeing  action  (contrary 
to  erythrohydroxyanthraquinone),  whilst  2  :  6  dihydroxy- 
anthraquinone  (anthraflavic  acid)  yields  deeper  shades  than 
metadihydroxyanthraquinone. 

Reference  is  made,  in  conclusion,  to  the  beneficial  effect 
which  the  introduction  of  the  salphonie  group  has  on  the 
mordant-dyeing  properties  of  the  hydroxyanthraquinone 
derivatives. — D.  B. 

English  Patents. 

Wool  and  Fibre  Scoitrijiy  Macldnenj.     F.  L.  Whitney, 
San  Francisco.     Eng.Pat.  19,174,  Sept.  1,  1902. 

The  scouring  vat  has  a  perforated  false  bottom.  The  fibre 
is  lifted  from  the  scouring  solution  in  the  vat  by  means  of 
a  series  of  weighted  forked  teeth  which  revolve.  It  is 
delivered  on  to  a  travelling  "  draper  "  which  passes  it  between 
squeezing  rollers.  From  the  rollers  it  drops  into  a 
second  vat  where  it  is  submerged  and  "  puddled."  It  is 
made  to  undergo  similar  treatment  in  this  second  vat,  and 
in  as  many  as  may  be  found  necessary.  The  dirt  separates 
from  the  solution  by  settling  through  the  perforated  false 
bottom. — J.  McC. 

Raw  Cotton  and  Cotton  Goods ;  [Fire-pronfiny']  Treat- 
ment of  — — ,  to  Reduce,  the  Infammaliility  thereof. 
W.  H.  PerUin,  jun.,  and  \yhipp  Brothers,  and  Todd, 
Ltd.,  Manchester.     Eng.  Pat.  23,556,  Nov.  20,  1901. 

Eaw  cotton,  or  cotton  goods  are  saturated  with  a  solution 
of  a  soluble  tungstate,  a  soluble  aluminium  salt  and  an 
organic  acid  such  as  formic  or  acetic  acid.  The  goods  are 
subsequently  mangled,  dried,  and  steamed  to  remove  the 
volatile  acid.  The  material  is  next  passed  through  a  sodium 
silicate  solution  of  25°  Tw.,  and  finally  treated  with  a 
magnesium  sulphate  solution  of  26°  Tw.  Instead  of 
employing  the  silicate  and  magnesium  sulphate  treatment, 
the  goods  may  be  finally  impregnated  with  albumin  or 
tannic  acid,  either  of  these  reagents  being  used  in  the  form 
of  a  5  per  cent,  solution.  (See  also  Eng.  Pat.  9695,  May  9, 
1901 ;  this  Journal,  1902,  857.)— G.  T.  M. 

Raw  Cotton  and  Cotton  Goods ;  [Fireproofing]  Treatment 

of ,   to  reduce  the    [iiflammahilitii  thereof.     W.  H. 

Perkin,   jun.,     and     Whipp    Brothers    and    Todd,  Ltd. 
Eng.  Pat.  23,557,  Nov.  20,  1901. 

Raw  cotton  or  cotton  goods  may  be  made  fireproof  by 
treatment  with  a  solution  of  sodium  tungstate,  a  soluble 
zinc  salt,  and  formic  or  acetic  acid.  The  goods  to  be 
treated  are  steeped  in  the  solution,  and  then  dried  slowly  in 
a  current  of  warm  air.  The  organic  acid  is  removed  after 
about  15  hours,  either  by  steaming  or  by  passing  the  goods 
over  hot  cylinders.  The  precipitate  may  be  further  fixed  in 
the  goods  by  subsequently  treating  with  solutions  of  sodium 
silicate  and  magnesium  sulphate,  albumin,  or  tannic  acid. 

Goods  thus  treated  are  more  resistant  to  washing  than  is 
the  case  when  an  aluminium  salt  is  employed  instead  of  the 
zinc  salt. — J.  McC. 

Mercerising  and  Treating  Fibres,  Fabrics,  Warp,  and  the 

like  ;  Apparatus  for  .     J.   H.  A.   Klauder,  Phila- 

^Jelphia,  Pa.,  U.S.A.     Eng.  Pat.  14,675,  July  1,  1902. 
Warps  or  tissues  composed  of  cotton  or  other  (vegetable) 
fibre,  are  passed,  in  a  state  of  tension,  continuously  through 


baths  of  cold  and  hot  water,  caustic  soda,  cold  water,  and 
dilute  acid,  in  succession.  The  necessary  tension  is  pro- 
duced by  means  of  a  series  of  sets  of  friction  or  tension 
rollers  which  alternate  with  the  feed-rollers  used  in  guiding 
the  warps  or  tissues  into  the  several  baths. — E.  B. 

Printing  of  Textile  Fabrics ;  Method  of  and  Means  for 
Preventing  or  Resisting  the  Local  Production  of  Colour 

in  the .     E.  Knecht  and   P.   Spence  and  Son,  Ltd., 

Manchester.     Eng.  Pat.   25,248,   Dec.  11,  1901.     (Com- 
pare this  Journal,  1902,  969  and  1025.) 

A  RESIST  under  Paranitraniline  Red  is  produced  on  cotton 
padded  with  3-naphthol  by  printing  with  a  mixture  of 
titanium  trichloride,  TiClj,  sodium  sulphocyanide  (thio- 
cyanate),  and  British  gum,  the  dried  fabric  being  sub- 
sequently passed  through  a  diazotised  p-nitraniline  solution 
containing  sodium  acetate. 

Other  derivatives  of  titanium  sesquioxide  may  be  em- 
ployed in  the  printing  paste,  which,  in  addition,  may 
contain  paraffin  wax,  sulphocyanides  (thiocyanates), 
acetates,  or  formates.  Other  diazotised  aromatic  amines 
may  be  used  in  the  condensation,  and  the  process  is 
also  applicable  to  other  colours  nroduced  on  the  fibre  by 
oxidation  or  combination, — G.  T.  M. 

Dyeing  Slivers  wound  into    Tops  or   Cheeses ;  Apparatus 

for .      P.  M.  Justice.     From  M.  Hausan,  Peacedale, 

R.I.,  U.S.A.     Eng.  Pat.  19,701,  Sept.  9,  1902. 

The  tops  are  placed  in  perforated  cylinders  which  rest  on 
a  wheel  fixed  near  the  bottom  of  the  vat  containing  the 
dye-liquor.  The  cylinders  are  arranged  round  the  wheel, 
and  in  the  axis  of  each  there  is  a  perforated  tube  closed 
at  the  top,  and  passing  at  the  lower  end  into  pockets  in 
the  wheel.  The  whole  system  can  be  rotated,  and  the 
cylinders  are  also  made  to  rotate,  adjacent  cylinders  moving 
in  opposite  directions.  When  the  dye-liquor  is  only  up  to 
the  level  of  the  wheel,  it  is  sucked  up  into  the  central  tubes 
when  the  system  rotates,  and  is  sprayed  out  on  to  the  tops 
or  cheeses  in  the  cylinder.  The  solution  then  passes 
through  the  perforations  of  the  cylinders  back  to  the 
bottoms  of  the  vats.  In  some  cases  the  apparatus  may 
conveniently  be  used  one-half  to  three-quarters  full  of 
solution,  so  that  the  dyeing  solution  is  thrown  from  the 
centre,  through  the  cylinders,  on  to  the  tops,  as  well  as 
upwards,  through  the  central  tubes. — J.  McC. 

French  Patents. 
Fibres  [flumie]  ;  Process  and  Apparatus  for  Ungumming, 

Cleansing,  and    Bleaching    Vegetable   .     Leclercq 

Fr.  Pat.  318,457,  Feb.  «,  1902. 

The  fibres  to  be  i  reated  are  first  steeped  in  water  for  two 
days  to  soften  the  encrusting  matters,  and  are  then  placed, 
packed  in  baskets,  in  a  boiler-shaped  vessel.  Here  they 
are  acted  upon,  at  a  temperature  of  about  200°  C,  with  a 
solution  of  1-125  kilos,  of  caustic  soda  and  4-5  kilos,  of 
sodium  carbonate  in  1,600  litres  of  water,  which  is  circu- 
lated through  them. 

When  the  fibres  have  been  sufficiently  treated  in  the 
ungumming  apparatus,  the  baskets  containing  them  are 
taken  to  a  drum,  where  the  fibres  are  successively  hydro- 
extracted,  washed,  treated  with  a  solution  of  olive-oil 
soap,  and  again  "  extracted."  The  fibres  thus  cleansed  are 
then  ready  for  bleaching,  an  operation  which  is  performed 
in  the  same  apparatus,  the  fibres  to  this  end  being  (i) 
immersed  in  a  solution  containing  equal  parts  of  hydro- 
chloric and  sulphuric  acids,  neutralised  with  "a  potash 
salt,"  followed  by  (ii)  rinsing  with  water,  (iii)  treatment 
with  oxalic  acid  (Ipart)  and  sodium  hyposulphite  (I  part 
in  500  parts  of  water)  at  a  temperature  not  exceeding 
40°  C,  (iv)  soaping  with  olive-oil  soap,  and  finally  (v) 
drying  at  a  temperature  of  33°  C.  or  below. — E.  B. 

Patterns  [Itrj  Carbonising]   upon  Mixed  Fabrics  Composed 

of  Wool  and    Vegetable  Fibres;  Producing  .     T. 

Jegler.     Fr.  Pat.  318,427,  Feb.  5,  1902. 

Woollen  fabrics,  e.g.  felt,  the  surface  of  which  is  covered 
with,  or  composed  wholly  or  partly  of  vegetable  fibres,  are 
immersed  in  a  solution  of  "  an  acid,"  and  are  then  printed 
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■with  an  alkaline  solution.  They  are  theu  narhonised  as 
usual.  The  vegetable  fibres  in  the  unprinted  p.-irts  are  thus 
destroyed  and  a  pattern  is  produced.  Instead  of  printing 
with  di.scs,  plates,  or  other  similar  appliances  to  produce  a 
pattern,  this  may  be  obtained  by  steeping  curtains,  lace,  &c. 
in  the  alkaline  solution,  and  pressing  them  against  the 
acid-prepared  fabrics. — E.  B. 

Animal  Fibre,  Process  for  Reducing  the  Dyeing  Properties 

of .     The  Badische   Auilin  and  Soila  Jb"abrik.     Fr. 

Vat.  318,741,  Keb.  17,  1902. 

TiiK  aflinity  of  wool  for  dyestuffs  is  dioiinishod  by  treating 
it  (i)  for  2 — 5  minutes  at  a  temperature  of  about  20' C.  with 
sulphuric  acid  at  60' — G2'  B.,  the  wool  being  iu  a  well-dried 
state  when  immersed  in  the  reagent :  (ii)  for  an  hour  at  the 
ordinary  temperature  in  a  dilute  solution  of  sodium  hypo- 
chlorite" (9  litres  at  4 '  B.  in  300  litres  of  water,  for  10  kilos, 
of  wool),  or  calcium  hypochlorite,  &c. ;  (lii)  as  in  (ii) 
followed,  after  rinsing  thoroughly,  by  an  immersion  for 
i — 1  hour  in  a  solution  of  stannous  chloride  (AOO  grms.  in 
300  litres  of  water).  After  the  application  of  the  above- 
mentioned  reagents,  the  wool  is  well  washed  and  then  dried. 
For  silk,  only  processes  (ii)  and  (lii)  arc  applicable,  the 
treatment  with  stannous  chloride  causing,  as  in  the  cfise 
of  wool,  a  further  diminution  in  its  dyeing  properties,  after 
the  fibre  has  been  subjected  to  process  (ii).  The  first 
process  is  available  for  the  treatment  of  pure  woollen 
materials  only ;  the  second  and  third  processes  may  be 
employed  in  treating  materials  composed  entirely  of  wool  or 
of  silk,  or  materials  composed  of  one  or  both  of  these  fibres 
in  admixture  with  cotton  or  other  fibres.  Two-colour  effects 
and  composite  colour  dyeings  (melanges)  may  be  obtained 
by  spinning  or  weaving  woollen  fibres,  prepared  according  to 
])rocess  (i)  for  example,  together  with  ordinary  untreated 
woollen  fibres,  or  with  fibres  treated  with  a  concentrated 
solution  of  caustic  soda,  to  increase  their  affinitv  for  the 
dyestuffs  subsequently  applied,  or  with  silk  or  cotton  fibres, 
and  then  ilyeing  the  yarns  or  tissues  thus  produced.  The 
effects  may  be  varied  by  dyeing  some  of  the  fibres  before 
mixing,  spinning,  or  weaving  them  together,  and  afterwanls 
again  dyeing  them  with  the  same  or  a  different  dyestuff. 
The  dyestuffs  for  which  the  animal  fibres  lose  their  attraction, 
■when  acted  upon  as  described,  belong  to  the  most  diverse 
groups:-Azo,Triphenylmethane,  Indigo,  &c.  The  behaviour 
of  Indigo  towards  the  fibres  treated  according  to  processes 
ii.  and  iii.  is  exceptional,  however,  as  it  is  absorbed  by 
these  more  powerfully  than  it  is  by  the  fibres  in  their 
original  state. — E.  B. 

Textile  Materials ;  Process  for  Colouring  and  Rendering 

Impermeable  [Waterproofing'].    J.  Eeclercq.      Fr. 

Pat.  317,079,  Jan.  14,  1902. 

Textile  materials,  after  being  saturated  w  ith  a  solution  of 
a  salt  of  aluminium,  iron,  copper,  or  chromium,  according 
to  the  colour  which  is  to  he  given  them,  are  passed  into  a 
bath  of  soap,  sodium  carbonate,  and  vegetable  wax,  and 
are  then  again  treated  with  a  solution  of  the  salt  first 
applied. — E.  B. 

Indigo    Dyeing ;    Preparation    of   Substances     [Indigo"] 

employed  in  .      Playne  and   ilacdonald.     Fr.  Fat. 

317,722,  Jan.  13,  1902. 


See  Eug.  Pat.  19,312,  1901 


this  Journal  1902,  1132. 

— E.  B. 


Indigo    Vats    [for    Wool']  ;    Impls.   in   Preparing   . 

Playne  and  Jlacdonald.     Fr.  Pat.  318,678,  Feb,  14,  1902. 
(Under  Internal.  Conv.,  Jan.  13,  1902.) 

A  SOLUTION  of  sodium  bydrosulphite  is  added  to  one  of 
potassium  or  sodium  carbonate.  The  mixture  is  boiled, 
allowed  to  clarify  by  settling,  and  the  clear  solution 
obtained  is  withdrawn  into  a  dye  vessel  and  mixed  with 
ground  Indigo  or  a  paste  of  that  dyestuff  and  glycerin  (see 
preceding  abstract).  Dyeing  is  performed  as  usual  in  the 
vat  thus  set.  As  this  is  clear,  it  becomes  almost  com- 
pletely exhausted,  and  can  be  run  away,  after  use, 
without  causing  any  serious  loss. — E.  B.J 


Dgeivg  Textile  Fibres  [with  Dye-Liquor  Foam]  ;  Appa- 
ratus for .     C.  Eoesch  aud   Co.     Fr.  Pat.  317,762, 

Jan.  14,  1902. 

A  CHAMDER,  Surmounted  by  a  hood  for  the  removal  of 
the  vapours  produced  during  the  dyeing  operation,  is  pro- 
vided with  a  side- door  for  the  entry  and  removal  of  a 
perforated  crate  containing  the  materials  to  be  dyed.  A 
space  is  left  between  the  bottom  of  the  chamber  and  the 
orate,  when  this  is  iuside  the  former,  for  the  reception  of  dye- 
Ii(luors.  By  adding  oil  or  soap  to  these,  when  the  apparatus 
is  in  use,  foam  is  produced,  which  rises  and  falls  through 
the  materials,  and  so  dyes  them. — E.  B. 

Dyeing  Fibrous  Materials   in    the  Spun    or  other    Stale 

['Yarns   or    Cops];    Apparatus   for   .      R.   Illing- 

worlh,  J.  T.  Mazev,  aud  (1.  Naylor.      Fr.  Pat.  318,071, 
Jan.  2o,  1902. 

Ske  Eng.  Pat.  9720  of  1901  ;  this  Journal,  1902,  1025. 

— E.  B. 

Dyeing  Yarns,  SiC;  Process  a7ul  Apparatus  for . 

E.  Bocks.     Fr.  Pat.  319,000,  Feb.  24,  1902. 

The  materials  to  he  dyed  are  placed  between  perforate! 
plates,  /,  /-,  /'  (see  figure),  in  a  dye  vessel  a,  and  are 
treated  with  dye-lii|Uors,  wliich  are  forced  through  them 
from  a  central  distributing  chamber  A.    The  latter  encloses  a 


Tioyt- 


rotatable  cylinder  ;',  closed  at  both  ends,  and  divided  longi- 
tudinally into  two  compartments,  C  aud  D,  by  a  partition  «, 
the  upper  part  of  one  and  the  lower  part  of  the  other  of 
these  being  perforated.  A  pipe,  p,  passes  through  one  of 
the  compartments. 

(Dn  turning  the  cylinder  i,  the 
course    of     the     dye-liquor    is 
varied :  thus,  for  example,  when 
q',  one  of  four  apertures  at  the 
bottom  of  the  cylinder  i,  is  im- 
mediately above  the  pipe  f  the 
liquor  enters  through  this,  aud 
is    directed     by     an     inwardly 
curved  part  ;•,  of  the  pipe  into 
the  space  m,  at   the  bottom  of 
the   vessel,  whence    it    ascends^ 
through  the  materials  to  the  top 
of  the  vessel,  where  it  is  received  by  the  pipe  />,  which  is  in 
communication  with  the  suction  pipe  17  of  a  circulating  puuip^ 
In  dyeing  yarns  in  the  form  of  cops,  a  modified  form  of 
apparatus  is  employed.     In  this,  the  outer,  fixed  casing  of 


I 


Doc.  SI.  1902.] 
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the  central  (ii>tributing  cylinder  is  dispensed  with.     The 

rotatalile  inner  cylinder  is  divided  into  two  longitudinal 
compartments,  and  is  provided  with  perforations,  into 
which  arc  fixed  tubes  upon  which  the  cops  to  be  dyed  are 
placed. — K.  B. 

Diieing,    iViishincj.    Mnrdiinlinij,    Soapitirj,    fee.    lYariis}  ; 

Apparatus  for    .       C.    C^rron.      Fr.    Pat.    3i9,0-4'.), 

March  :!,    Hli)2.     (See  U.S.  Pat.  70G,S01  :  this  Journal, 
ia02,  1134.1 

[.\  addition  to  the  arranrrement  already  described,  bv  means 
iifwhicha  "  whip  stroke  "-like  motion  is  imparted  to  the 
banks  of  yarn  which  are  being  dyed,  an  arran<rement  for 
^ivin?  a  regular  alternatinir  motion  to  the  eccentrically 
placed  hank  carriers  is  claimed.  The  latier,  whicli  are 
ordinary  reels,  are  moved  in  opposite  directions  alternately 
about  four-fifths  ronnd  the  axes  of  the  arms  or  discs  which 
support  them. — E.  1>. 

Dyeing  Apparatus  [/or  Cops'\.     Wolf.     Fr.  Pat.  319,185, 
Feb.  28,  1902. 

See  U.S.  Pat.  701,444;  this  Journal,  1902,  012.  (See  also 
Kiig.  Pat.  11,853  of  1901  ;  this  Journal,  1902,  771.)— E.  15. 

Sulphur  Dyesluffs  ;  Process  nf  Privtinn  with .     Weiss. 

Fr.  Pat.  317,507,  Jan.  2,  1902. 

ion  oRMS.  of  a  sulphur  dyestuff,  such  .as  ICrvogen  IJrown, 
Katigen  Green  2  li,  Immedial  lilack  F  F  Extra,  are 
.suspended  or  dissolved  in  150  c.c.  of  water  aiul  mixed  with 
750  grms.  of  thickened  caustic  soda-lye,  prepared  from 
3  kilos,  of  starch,  7  kilos,  of  British  gum,  10  litres  of  water, 
and  i  0  kilos,  of  caustic  soila-lye  at  40  H.  Sulphur 
may  also  be  added  to  this  mixture  with  a  view  to  forming 
sodium  sulidiidc  during  the  steaming  operation.  Wlien 
printed,  it  is  stated,  the  alkali  effects  a  local  mercerisation  of 
the  tissue  which  then  absorbs  more  of  the  dyestuft  than  the 
tissue  which  has  not  been  so  changed  is  capable  of  doing, 
while  no  contraction  of  the  fibre  occurs.  The  dyestuff  is 
fixed  by  a  few  miiuites'  steaming. — E.  B. 

Sizing  and  Finishing  Textile  M.iterials  ;   Use  nf  Casein  in 
.     Jean.     Fr.  Pat.  318,950,  Feb.  22, 'l9u2. 

Tarns  are  sized  and  weighted,  and  ti.ssues  finished  and 
weighted,  more  effectually  than  they  have  been  hitherto  by 
means  of  Hour  and  starch,  by  th>  application  to  them  of 
mixtures  of  casein,  sodium  carbonate  or  other  suitable  alkali 
compound,  soap,  mineral  or  other  oil,  weighting  materials, 
e.g.,  kaolin,  and  water. — E.  B. 

F;rr.\t.v. 

This  Journal,  1902,  1221),  col.  -2,  line  22  from  top, /or 
"A.  Bing  "  read  "A.  Binz."  Also  ibid.,  line  25  from 
bottom, /or  "' pyrosulphate  "  rcnti  "  pyrosulphite."  Page 
1230,  line  10  from  top, /or '■  pyrjsulphate  "  recij  "  pyro 
sulphite."  ALso  page  1328,  col.  2,  line  39  from  bottom, 
for  •'  spots  on  pans  "  read  "  spots  or  parts." 

YI.-COLOURING  WOOD,  PAPER, 
LEATHER,  Etc. 

Midi/hdenum  Sails,  Combined   with  Tannin   and  Vegetable 
Mordants ;   Production   of  Fast   Shades  on   Leattier   by 

.     E.    Pozzi-Esco!.        Comptes    P.end.,    19U2,    135, 

[20],  880. 
Moi.YBDENfjt  produces  fast  shades  on  leather  just  as 
titanium  does  (see  Lamb,  this  .lournal,  1901,  1111). 
Molybdenum  tannate  is  soluble  in  and  has  great  affinity 
for  animal  fibre  ;  it  is  of  a  deep  yellow  colour  by  itselt,  but 
a  large  variety  of  shades  may  be  obtained  by  using  it  in 
conjunction  with  logwood  extracts. — K.  L.  J. 

Englisu  Patent. 

Leather  Dgeinj  ;   Imprcvewents  in  ■ .     liiedler, 

(J*iterwieck,  Germany.     Eng.  Pat.  9373,  April  23,  19U2. 

l.N   order  to  dve  skins   on   the    grain   side    only,  they   are 
stretched  on  inclined  slabs  of  a  triangular  section  arranged 


in  a  large  tub.  The  flesh  side  of  the  skin  is  plaeed  next 
the  slab.  The  dyeing  solution  is  sprinkled  uniformly  over 
the  slabs.— J.  McC. 

French  Patent. 

Leather  ;      Production     of    Fast      Shades    on     -,    bg 

Titannnn  Salts,  in  conjunction  with  'Tauntnii  (o- 
Dge-Wood  Hilracts.  C.  Dreher.  .Supplemen',  dated 
March  .5,  1902,  lo  Fr.  Pat.  311,094,  May  23,  1901. 
This  improvemeut  in  the  process  of  dyeing  leather  with 
titanium  compounds  CDUsists  in  the  u-e  of  neutral  insteail 
of  acid  solutions,  obtaineil  by  neutralising  (I)  titanic  aciil 
dissolved  in  solutions  of  lactic,  tartaric,  citric,  or  malic 
acid,  or  other  carboxylic  acids  of  the  fatty  series  ;  (2) 
titanic  acid  dissolved  in  other  acids,  such  as  sulphuric, 
hydrochloric,  oxalic  acid,  &c.,  to  which  has  been  added,  in 
order  to  prevent  precipitation  of  the  titanium,  (n)  f?,tty 
c  irboxylic  acids  or  their  salts,  (ft)  fatty  compounds  con- 
taining several  hj'dro.xyl  groups,  e.g.,  glycerin ;  or  (r) 
soluble  carbohydrates,  such  as  the  sugars,  starch,  or 
de.xtrin. — R.  L.  J. 

VII.-ACIDS.  ALKALIS,  AND  SALTS. 

Ammoniacal  Cuprous  O.ride  ;   0.riilaliou  of . 

J.  Me.^er. 

I  See  under  XXIV.,  page  15C1 

Alums  ;   Acid  Reaction  of  the ,  and  tin;  Influence  of  this 

Actditi/    an    the    formation    of  Instduble   Compounds   of 
Gelatin  with  Chrome  Aluui,     Lumiere  and  Seyewetz. 
See  under  XIV.,  page  1544. 

E.NGLISH    P.\TEN7S. 

Arsenic  and  Sulphur;    ftecovery  of ,from  Precipitated 

Sulphide     of    Arsenic.     J.    E.    liiley     aud    .1.    Barnes, 
Accrington.     Eng.  Pat.  25,444,  Dec.  13,  1901. 

■J'liE  sulphide  of  arsenic  is  heated  to  about  IGij'C.  with 
about  its  own  weight  of  strong  sulphuric  acid  for  some  hours. 
The  floaiing  scum  of  sulphur  is  removed  and  washed, 
aud  the  acid  liquor  is  concentrated  to  obtain  crystallised 
arsenious  acid. — E.  S. 

Calcium  Compounds  [Hijdrosnlphitcs'];  Preparation  of . 

for    Reducing,    Decolorising,   and    Analogous    Purposes. 

G.    Hughes,    Loudon.       From     L.    Descamps,    Orleans, 

France.  Eng.  Fat.  8304,  April  9,  1902. 
I  Sui-rHCROi-s  ucid  is  treated  with  zinc  powder,  and  to  the 
cleared  solution  sufficient  milk  of  lime  to  give  an  alkaline 
reaition  is  added,  but,  before  the  alkalinity  is  complete,  the 
mixture  is  filtered,  and  the  neutral  or  slightly  acid  filtrate 
is  rendered  alkaline  by  milk  of  lime  ;  or  prccipitiition  may  be 
effected  by  addition  of  a  saturated  solution  of  calcium 
chloride  or  the  like.  The  precipitate  is  collected  as  a  paste 
and  may  be  dried  in  a  vacuum  :  it  is  stated  to  be  applicable, 
nut  only  as  a  reducing  agent,  but  in  decolorising  svrups, 
bleaching  paper  pulp,  &e.  Reference  is  made  to  Eng."  Pats. 
20,865  and  21,120,  of  1S9S  ;  see  this  Journal,  1899,  1018, 
and  915  respectively. — !■>.  S. 

Alumina  ;     Separating  ,  from    Silica.      ^L   Packard, 

Bulfiilo,  U.S.A.     ling.  Pat.  20,220,  Sept.  16,  1902. 
Gee  U.S.  Pat.  708,561,  1902  ;  this  Journal,  1902,  1232. 

— E.  S. 
French  Patents. 
Phosphoric  Acid;    Obtaining  ,  from   Mineral    Phos- 
phates.    Hatmaker.     F>.  Pat.  319,303,  A'larch  5,  19U2. 
MiNEttAL   phosphates  are   roasted   at  a  low   red   heat,  to 
destroy  organic  matter,  and  are  then  digested  with  sufficient 
sulphuric  acid  to  form  calcium  sulphate  with  the  lime.     The 
liquor  and  washings  are  evapoi'atcd  to  a  syrup. — E.  S. 

Soda  \_Sodium  Carbonate']  ;  Obtaining ,  in  Small  Crys- 
tals.    F.  Winckler.     Fr.  I'at.  319,533,  March  13,  1902. 

To   a   hot  concenlrated   solution   of    ,'olium    carbonate   a 
certain  proportion  of  sodium  silicate  solution  is  added.     Or 
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the  silicste  may  be  added  to  the  water  iu  which  the  soda  is 
dissolved.  On  coolinij,  with  agitation,  a  magma  of  small 
crystals  is  formed,  which  are  centrifugally  separated  from 
the  mother  liquor  and  dried. — E.  S. 

UxiTED  States  Patent. 

Sulphurous  Acid ;  Apparalusfor  Mmuifacturing .     J. 

Edmunds,  Waltham,   Mass.,   U.S.A.     U.S.  Pat.  71 1,485, 

Oct.  21,  1S02. 
Ax  upright  cylindrical  sulpliur  furnace  with  a  conical  top, 
into  which  an  exit  pipe  fits,  has  draught  openings  in  its 
lower  portion,  which  may  be  closed  by  lowering  a  damper 
ring.  The  pipe  from  the  furu.ace  top  has  an  extension  into 
a  vertical  cylindrical  chamber,  into  the  bottom  of  which 
water  flows,  and  which  has  an  automatically-controlled 
outlet  near  the  surface  of  the  water,  which  is  maintained  at 
a  practically  constant  level.  The  pipe,  which  is  perforated 
at  its  lower  end,  reaches  to  near  the  bottom  of  the  chamber, 
in  the  upper,  vacant  space  of  which,  a  vacuum,  or  approxi- 
mate vacuum,  is  maintained.  The  gases  from  the  furnace 
are  thus  drawn  through  the  water  in  the  cylinder,  the  upper 
portion  of  which  water,  as  it  becomes  saturated  with  the 
gas,  passes  into  storage  vessels.- — E.  S. 

Ammonia  Gas ;  Condenser  for .  J.  L.  Morris,  Lawrence, 

Kans.     U.S.  Pat.  712,704,  Nov.  4,  1902. 

An  apparatus  for  liquefying  ammonia  gas,  comprising  a 
chamber,  a  sinnous  tube  in  it  for  passage  of  the  gas,  com- 
posed of  horizontal  runs,  a  series  of  horizont.il  perforated 
plates  arranged  between  the  run.s  of  the  tube  in  such  a 
manner  as  to  divide  the  chamber  into  a  number  of  horizontal 
compartments  communicating  with  each  other  at  alternate 
sides  ;  a  water  tank,  means  for  admitting  water  from  it  to  the 
uppermost  of  the  perforated  plates,  a  blast  fan  connected 
to  the  space  between  the  lowest  of  the  plates  and  the  bottom 
of  the  chamber,  and  means  for  returning  the  water  from  the 
bottom  of  the  chamber  to  the  tank. — E   S. 

Ammonia;  Apparatus  for  Freeing ,from  Gas  Liquor. 

H.  A.  Abendrolh.     U.S.  Pat.  712,891,  :\ov.  4,  1902. 

See  under  II.,  page  1526. 

Sulphur;    Retort  for    Siiblimitig   .     A.    A.   Consoli, 

Catania,  Italy.     U.S.  Pat.  7il,811,  Oct.  21,  1902. 
See  Eng.  I'at.  S757,  1902  ;  this  Journal,  1902,  92C.— E.  S. 

Sodium  Cyanide ;  Method  of  Making  .     F.  Roessler, 

Frankfoit-on-^Maine,  Germany,  -Vssignor  to  Eoessler 
-and  HasslacherChem.  Co.,  New  York.  U.S.  Pat.  711,910, 
Oct.  21,  1902. 
The  mass  containing  both  sodium  cyanide  and  sodium 
carbonate,  obtained  in  the  synthetic  manufacture  of  cyanide, 
is  treated  with  sutficieut  water  to  bring  all  the  salts  into 
solution  ;  the  lye  is  then  evaporated  in  vacuo  to  such  a 
concentration  that  sodium  carbonate  only  is  precipitated. 
The  liquor  is  separated  from  the  precipitate,  and  sodium 
cyanide  is  caused  to  crystallise  by  cooliug;  the  crystals 
are  dehydrated  by  fusing  them  in  their  water  of  crystallisa- 
tion at  33-  C— J.  F.  li. 

Calcium   Sidphate    and   By-Products ;     Obtaining    . 

H.  H,  Wing,  New   Brighton,  N.Y.     U.S.  I'at.  712,225, 

Oct.  28,  1902. 
ScLPHUR  dioxide,  which  may  be  dilute  and  impure,  or  other- 
wise, is  brought  into  contact,  in  presence  of  air  and 
moisture,  with  magnesite,  or  any  magnesium  compound 
decomposable  under  such  conditions.  Magnesium  sulphate 
and  insoluble  magnesium  sulphite  are  thus  formed.  By 
continuing  the  process,  the  sulphite  may  be  converted  into 
sulphate ;  or  it  may  be  separated  and  otherwise  oxidised. 
The  maguesinm  sulphate  is  added  to  a  solution  of  calcium 
chloride,  and  the  calcium  sulphate  formed,  is  separated. 
Lime,  or  dolomitic  lime,  is  then  added  to  the  resulting 
magnesium  chloride  solution,  whereby  the  by-product, 
magnesium  hydroxide,  is  precipitated,  and  the  solution  of 
calcimii  chloride  thus  produced,  is  used  again  in  the  process. 

— E.  S. 


Alum  ;  Obtaining .     H.  H.  Wing,  New  Brighton,  N.Y. 

U.S.  Pat.  712,226,  ( )cf.  28,  1902. 
FtTMES  containing  sulphur  dioxide  and  air  are  p.issed 
through  a  solution  of  cupric  sulphate  containing  alumina  or 
aluminium  hydroxide  in  suspension,  whereby  the  sulphuric 
aciti  formed  by  oxidation  of  the  SOo,  produces  aluminium 
sulphate.  Copper  is  then  separated  from  the  solution  as 
sulphide  by  sulphuretted  hydrogen  ;  and  after  removal  of 
the  sulphide,  the  acid  set  free  is  neutralised  by  alumina. 
The  aluminium  sulphate  .solution  is  then  evaporated  to  form 
"  concentrated  alum  ;  "  or  it  is  crystallised  as  ordinary  alum 
after  addition  of  potassium  sulphate. — E.  S. 

Sulphate  of  Lime  ;  Apparatus  for  Draining   Crystals   of 

.     C  S.  W'heeln right,  Providence,   K.I.,  Assignor  to 

^\'heelwright  Filler  and  Manufacturing  Co.,  Ehode  Island. 

I'.S.  Pat.  712,347,  Oct.  28,  1902. 

This  apparatus  or  machine  for  ilraining  the  aoicular 
crystals  of  calcium  sulphate  or  similar  crystals  from  water 
of  suspension,  closely  resembles  a  Fourdrinier  paper- 
machine.  There  is  a  mixing  box  into  which  the  water  of 
suspension  with  the  acieular  crystals  referred  to,  is  pumped. 
The  liquid  flows  on  to  a  travelling  endless  sheet  of  felt  upon 
which  the  pastj-  mass  is  formed. — E.  S. 

Mineral  Substances ;  Treating ,  by  Heat  and  Pressure. 

V.  Karavodine,  Paris.     U.S.  Pat.  712,807,  Nov.  4,  1902. 

MINER.4L  substances,  insoluble  in  water,  but  containing 
water  chemically  combined,  are  simultaneously  subjected, 
either  alone  or  mixed  with  fibrous  or  pulverulent  substances, 
to  a  temperature  of  from  250°  to  400'  C,  and  to  a  pressure 
of  not  less  than  100  kilos,  per  sq.  cm.  For  example, 
asbestos  may  be  mixed  with  sodium  silicate  and  an  alum  ; 
the  paste  is  washed  and  moderately  pressed,  and  is  treated 
as  described,  a  hard,  elastic,  and  easily  polished  mass  of  a 
mixture  of  asbestos  with  aluminium  silicate  resulting. 
Graphite  with  certain  silicates  or  aluminates  thus  heated 
and  compressed,  yields  a  product  available  for  the  manufac- 
ture of  crucibles,  carbons  for  electric  lamps,  &c. — E.  S. 

Oxygen ;  Producing  Pure .     C.  Charlopin,  Paris. 

U.S.  Pat.  713,602,  Nov.  18,  1902. 

CoMPKBSSED  air  and  hydrochloric  acid  gas  are  passed  into 
a  mixing  chamber  in  which  the  pases  are  heated  in  presence 
of  porous  bodies  charged  with  copper  chloride,  chlorine  gas 
and  steam  being  produced.  This  mixture  of  gases  is  sub- 
jected to  condensation,  to  remove  steam  and  hydrochloric 
acid,  the  latter  dissolving  in  the  water  formed.  The  other 
gases  (chlorine,  nitrogen,  and  air)  arc  then  Irawn  off  by  a 
suction  apparatus  to  a  "  separator,"  in  which,  by  a  pressure 
of  8 — 10  atmospheres,  the  chlorine  present  is  Hquefied, 
the  remaining  gases  being  permitted  to  escape.  The  liquid 
chlorine  thus  obtaimed  is  withdrawn,  and  delivered,  as  a  gas, 
into  a  chamber  contaraiug  superheated  steam,  hydrochloric 
acid  and  oxygen  gases  being  thus  produced,  from  which  the 
acid  is  absorbed  by  water,  and  the  oxygen  is  stored. — -E.  S. 


YIII.-aLASS,  POTTERY.  ENAMELS. 

ExGLisH  Patent. 

Enamelled  Polychrome  Photographs,  and  Artistic  Stained 
GlasSt  and  other   like  Decorations ;  Processes  for.  Pro 

during   .     H.    Perrin,   Seiezin   du   Khone,   France. 

Eng.  Pat.  5884,  March  10,  1902. 

See  Fr.  Pat.  319,117  j  this  Journal,  1902,  1455.— W.  G.H. 

French  Patent. 

Mural  Glass,  or   Glass  Facing  Slabs ;  Composition  for  the 

Manufacture  of  ,    una!     Method    of   Application. 

Coffignon  and  Blondeau.     Fr.    Pat.  319,950,  March   26, 

1902. 

The  composition  for  m.iking  glass  slabs  into   facing  slabs 

for  walls,  &c.,  consists  of  73  grms.   of  silicate  of  soda   or 

potash  at  about  30°  U.,  25  grms.  of  calcium  ciirbonate,  and 
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2  gnus,  of  oxide  of  zinc,  with  the  addition  of  a  coloured 
powder,  preferably  vitrifiable,  aud  mixino;  with  this,  pouuded 
marble,  &c.,  to  form  an  adhesive  surface.  The  powdered 
zinc  oxide  and  calcium  carbouate  are  mixed  and  sifted,  and 
the  sodium  or  potassium  silicate  solution  added  gradually,  the 
paste  so  obtained  being  spread  on  the  slab  and  allowed  to  dry 
•2i  hours,  when  a  second  coat  of  paste  is  added  and  sprinkled 
with  pounded  marble,  &c.,  heated  to  60°  C.  for  10  hours,  and 
then  to  230^  C.  and  slowly  cooled.  Slabs  so  prepared  Uiay 
be  fastened  to  walls,  >fcc.  by  a  coat  of  plaster,  cement,  or 
ordinary  lime. — W.  C.  H. 

Glass  or  Porcelain  Plates  or  Slabs  ;  Process  of  Manufac- 

titrbuj .      L.  .><tein   and    \\'.  8torr,  both   of  Berlin 

U.S.  Vat.  71.3,710,  Nov.  18,  1903. 
See  Eng.  Pat.  12,017,  1901  ;  this  Journal.  1901,  900. 

— W.  C.  H. 
Ceramic  Glass,  S^-c. ;  Dippiiiy .     S.  H.  Ellis,   Hanley, 

and  T.    Holt,   Stoke-on-Trent.     U.S.  Pats.  713,621  and 

714,104,  Nov.  18,  1902. 
See  Eng.  Pat.  5673,  1900;  this  Journal,  1901,  476. 

— \V.  C.  H. 

IX.-BUILDING  MATERIALS,  CLAYS, 
MOETARS  AND  CEMENTS. 

Calcium  Sidpho-Aluiainate  and  the  Action  of  Sea  Wafer 
on    Portland    Cement.      O.   Kcbull'.it.     Gaz.  chim.   ital., 
32,  [2],  158— 168.     Chem.  Centr.,  1902,  2,  [21],  1297! 
(bee  also  this  Journal,  1901,  .'jSI.) 
The  author  states  that  the  recent  investigations  of  Deval 
do  not   justify  the  aecejitance  of   Michaiilis'  formula    for 
oalcium    sulpho-alumiuati;.      Candlot's    formula,    2AUOj. 
6Ca0.5Ca804.52H20,  however,  appears  to  be  correct' for 
the  sulpho-aluminate  obtained  from  any  aluminate   in   pre- 
sence of  calcium  sulphate  and  calcium  hydroxide,  or  from 
a  solution  of  tricalcium  aluminate  by  the  action  of  a  solution 
of  calcium  sulphate  in  lime-water. — A.  S. 

English  Patents. 
Wood;  Apparatus  for  Impregnating  .     H.  H.  Lake, 

London,     i'rom  T.  Giussaui,  Milan.     Eng.   Pat.    18,506, 

Aug.  22,  1902. 
This  apparatus  is  for  impregnating  timbers,  especially  rail- 
way sleepers,  witli  liquids,  either  hot  or  cold,  contained  in 
successive  vats.  The  shafts  supporting  the  stirrups  which 
carry  the  timbers  to  be  treated,  travel  on  rollers  along  tracks 
on  or  near  the  edges  of  the  vats,  aud  are  admitted  to  aud 
carried  through  the  first  vat  and  discharged  from  the  last 
vav  by  means  of  eudless  chaius,  moving  at  controllable  rates 
of  speed,  and  provided  with  hooked  cramps  or  engaging 
devices,  pivoted  to  the  connecting  pins  of  the  links  of  the 
chains.  The  timbers  are  automatically  raised  from  one 
and  lowered  into  the  succeeding  tank  by  chains  moving  at 
a  higher  rate  of  speed,  in  order  to  diminish  the  time  of 
exposure  to  the  atmosphere.  See  Eug.  Pat.  11,927,  1901  ; 
this  Journal,  1901,  991;  aud  U.S.  Pat.  707,224;  this 
Journal,  1902,  1233.— W.  C.  H. 

Slag  Cement;  Apparatus  for  the  Manufacture  of  . 

A.  M.  Clark,  London.  From  Eelluer  aud  Ziegler, 
Fraukfort-on-Main,  Germany.  Eng.  Pat.  2671,  Feb.  1, 
1902. 
An  addition  to  the  apparatus  described  in  Eng.  Pat. 
10,857,1901;  see  this  Journal,  1902,550.  Molten  mate- 
rial, e.g.,  blast-furnace  slag,  is  discharged  on  to  a  rotating 
cone,  or  disintegrator,  surrounded  by  a  casing ;  under  the 
casing  is  a  table  mounted  to  rotate,  the  upper  surface  of 
which  passes  just  beneath  a  stationary  scraper,  so  arranged 
that  material  deposited  on  the  table  is  diverted  to  the 
required  point  of  discharge. — W.  C.  H. 

Fkexcu  Patents. 

Wfod,  particularly   Railway    Sleepers;  Preservation    of 

.     A.  Flamache.     Fr.'Pat.  319,354,  March  6,  1902. 

Wood,  especially  railway  sleepers,  is  impregnated  with  a 
solution  of  a  soluble  barium  salt,  or  a  salt  which  becomes 
soluble  by  the  action  of  organic  acids.— W.  C.  H. 


Wood;  Preservation  of- .     J.  L:  Ferrell.      Fr^  Pat. 

■  ;   319,509,  March  12,  1902. 

Wood  is  heated  sufficiently  to  cause  expansion  and  to 
drWe  off  the  water  of  the  sap  and  also  the  gases,  and  it  is 
then  immersed  in  a  chemical  solution  which  impregnates 
it  as  it  cools  ;  or  the  wood  may  be  immersed  in  a  solution, 
which  is  then  heated — iu  some  cases  boiled — to  cause 
expansion,  &c.,  and  then  cooled,  to  bring  about  the  im- 
pregnation. Similarly,  wood  may  be  treated  first  with 
<me  solution  and  then  with  a  second.  See  also  Fr.  Pat. 
319,123  ;  this  Journal,  1902,  1455.— W.  C.  H. 

Colouring  Building   Materials,   .^uch   as  Lime,  Mortars, 

and  Stone;    Process  for   .      .Schultess.     Fr.    Pat. 

319,765,  March  19,  1902. 

Li.me,  mortar,  and  stone  are  coloured  by  using  solutions  of 
organic  lakes,  or  adding  lakes  of  alkaline-earths  or  of 
certain  metals  to  the  water  used  for  slaking  the  lime.  The 
materials  may  also  be  impregnated  with  a  solution  of  a 
"  salt  of  an  alkali  or  a  metal."'  and  treated  with  a  solution 
of  a  lake,  or  a  mixture  of  the  two  solutions,  and  then  sub- 
jected to  an  increase  of  temperature.  The  surface  of  stone, 
&c.,  may  be  treated  with  a  metallic  salt  which  is  decomposed 
by  an  increase  of  temperature,  causint;  the  deposition  of  a 
colouring  oxide,  carbonate,  A:c.  In  some  cases,  a  solution 
ot  reduced  organic  colouring  matters  is  employed  and  the 
colour  is  developed  by  oxidation..  Lastly,  the  materials 
may  be  impregnated  with  a  solution  of  a  metallic  salt,  and 
then  treated  with  a  sulutiou  which  produces  a  sparingly 
soluble  precipitate  (c.j.,  a  solution  of  an  alkali  hydrate  or 
carbonate).— W.  C.  H. 

United  States  Patents. 

Wood ;  Apparatus  for  Impregnating •.     T.  Giussani, 

Milan.     U.S.  Pat.  713i6.'!0,  Nov.  18,  1902. 
See  Eng.  l^at.  18,506,  1902.     .See  under  Eng.  Pats. 

— W.  C.  H. 

Sandstone  ;  Fireproof  Lime .     J.  Horak,  Konigs- 

winter,  Prussia.     U.S.  Pat.  712,799,  Nov.  4,  1902. 
See  Eng.  Pat.  19,283,  1901 :   this  Journal,  1902,  1078. 

— W.  C.  H. 

X.-METALLUEGY. 

Alloys ;  Behaviour  of  Some ,  to  the  Law  of  Wiede- 
mann and  Franz.  F.  A.  Schulze.  Ann.  d.  I'hysik.,  9, 
[4],  555— 589.  Chem.  Centr,  1902,  2,  1291. 
ExPERisiENTS  were  undert:iken  with  alloys  of  bismuth  and 
lead  and  of  bismuth  and  tiu,  to  determine  whether  the  heat- 
conductivity  varied,  on  altering  the  proportions  of  the 
components  of  the  alloys,  in  the  same  way  as  the  elec- 
trical conductivity  does.  This  was  found  to  be  the  case, 
the  law  of  the  proportionality  of  the  two  conductivities 
being  applicable  to  the  alloys  in  the  same  manner  as  to 
pure  bismuth.  Whilst,  however,  in  alloys  of  zinc  and  tin, 
the  couductivities  alter  proportionately  to  the  ratio  of  the 
percentages  by  volume  of  the  two  components,  in  the  Bi-Pb 
and  Si-Sn  alloys,  the  conductivities  do  not  agree  with 
those  required  by  the  law  of  mixtures.  It  is  probable  that 
in  regard  to  heat  conductivity,  just  as  in  the  case  of  elec- 
trical conductivity,  metals  may  be  divided  into  two  groups. 
la  the  group  comprising  the  metals  :  zinc,  tin,  lead,  and 
cadmium,  mixtures  of  any  two  of  these  elements  conduct 
heat  and  electricity  in  proportiou  to  the  components, 
whilst  any  metal  of  this  group  mixed  with  any  other  of 
the  remaininir  metals,  furnishes  alloys,  which  only  conduct 
heht  and  electricity  to  a  lesser  degree  than  that  indicated 
by  thi  law  of  mixtures.— A.  S. 

Lead  Smelting  without  Fuel.     Eng.  and  Mining  J.,  1902 

.  74,[18],574. 
C'aielix  has  devised  a  process  for  the  recovery  of  lead  by 
blowing  air  into  fused  galena.  The  following  reaction 
takes  place  :—2PbS +  20  =  80, -h  Pb  ■(-  PbS,  aud  it  is  stated 
that  the  whole  of  the  silver  is  collected  iu  the  reduced  lead. 
The  reaction  is  exothermic  to  the  extent  that  the  burnincr 
of  one  half  of  the  sulphur  of  a  charge  should  be  sufficient 
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theoretically  to  develop  sufficient  heat  to  volatilise  half  of  the 
charge  auJ  smelt  the  other  half.  The  temperature  of  the 
furnace  must  be  maiutained  at  about  1 100°  C.  throughout  the 
process,  and,  in  practice,  the  usual  losses  of  heat  by  radiation, 
absorption  by  the  nitrogen  of  the  air,  &c.,  occur.  Losses  of 
heat  are  made  good  by  burning  some  of  the  ore  to  "  white 
lead,"  which  is  subsequently  mixeil  with  tlie  black  fume 
(PbS),  and  reduced  to  metallic  lead  in  the  usual  manner, 
with  evolution  of  sulphur  dioxide. 

The  final  products  of  the  process  are  pig  lead  enriched 
with  silver;  pig  lead  free  from  silver;  a  slag  containing  lead  ; 
and  sulphur  dioxide.  When  the  ore  contains  less  than  75  per 
cent,  of  lead  and  especially  in  the  case  of  zinciferous  ores, 
the  gangue  forms  a  thick  hard  crust,  but  this  can  be  pre- 
vented by  increasing  the  temperature  or  by  adding  a  flux 
so  as  to  produce  a  fusible  slag. 

The  arrangement  of  the  plant  for  working  this  process 
at  Clichy,  France,  is  shown  in  the  accompanying  diagram. 
After  the  round  shaft-furnace,  which  is  0-54  m.  in  diameter 
and  4-0  m.  high  and  is  provided  with  a  door  L  and  an 
observation  tube  N,  has  been  heated  to  the  desired  degree, 
100  kilos,  of  lead  are  melted  in  K,,  and  poured  in  through 
the  cast-iron  pipe  P.  About  200  kilos,  of  pure  galena 
containing  70—80  per  cent,  of  lead  are  next  melted  in  K„  and 


also  poured  into  the  furnace.  The  blast  of  air  from  the  reser- 
voir K,  which  is  connected  to  the  blower,  is  then  introduced 
into  the  molten  galena  through  the  pipe  t  t  and  the  tuyere, 
the  latter  being  suspen'led  inside  the  furnace  by  means  ot 
a  chaiu.  From  1,000  to  .'ijOOO  kilos,  of  ore  are  now  intro- 
duced through  A  and  the  black  fume  is  led  off  through  the 
pipe  X  to  the  condensation  chamber  from  which  the  waste 
gases  are  removed  through  the  tube  T.  When  the  fume 
produced  begins  to  become  light-coloured,  charging  is 
discontinued,  and  the  blast  of  air  is  shut  off.  Lead  is  tapped 
off  through  0->  which  is  about  0'2  m.  above  the  hearth, 
until  matte  appears.  Hearth  accretions  are  removed  through 
O,,  which  is  al^o  occasionally  used  for  tapping  off  the  lead, 
in  order  that  the  bcttoni   of  the  furnace  raav  graduallv  be 


heated.  After  tapping  off  the  lead,  the  tuyere  is  lowered, 
and  the  blast  turned  on;  the  oxide  of  lead  produced  is 
scorified  as  a  very  fusible  slag  wliich  is  tapped  off  through 
O.,,  more  ore  being  then  charged  in  and  the  process  repeated. 
(See  Eng.  Pat.  23,014,   1899  ;  this  Journal,  1900,  154.) 

—A.  S. 

Gold  in  Cyauide  Sidutions ;  Determining . 

T.  L.  Carter. 

See  under  X-\III.,  ;ms'e  1558. 

Copper  Bullion  ;  Determimition  of  Gold  and  Silver  in  . 

T.  B.  Swift. 

See  under  XXIII.,  page  1559. 

Zinc:    Volumetric  Determination  of .     F.  W.  Kiister 

and  F.  Abegg. 

See  under  Wlli.,  page  1557. 

English  Patents. 

Steel ;  Manufacture  of .     W.   B.  Johnson,  Liverpool. 

From    X.    McConnell,    Pittsburg,    U.S.A.       Eng.    Pat. 
25,476,  Dec.  13,  1901. 

To  produce  a  slightly  phosphorised  steel  by  the  basic 
process,  the  ordinary  basic  open-hearth  furnace  is  used, 
and  the  product  is  rephosphorised  by  adding  an  allov  of 
iron  and  phosphorus,  containing  preferably  25  per  cent',  of 
the  latter— J.  H.  C. 

Armour  Plates;  Manufacture  of .     B.  A.  Hadfield, 

Sheffield.     Eng.  Pat.  16,133,  Aug.  10,  1901. 

Armodk  plates  are  east  direct' of  chromium  nickel  steel, 
which  must  be  low  in  manganese,  and  are  subsequently 
toughened  and  hardened  on  the  surface,  without  any  rolling, 
forging,  or  pressing.  The  best  composition  was  found  to 
be  one  containing—  carbon,  0'35  per  cent.;  silicon, 0- 12  per 
cent.;  sulphur  and  phosphorus,  not  over  0-05  per  cent., 
and  manganese,  not  over  0' 10  per  cent. ;  with  chromium, 
0 •  85  per  cent. ;  and  nickel,  2-75  per  cent.  The  process 
of  annealing  and  hardening  the  face  is  fullv  described. 

-J.  n.  c. 

Gold  from  Sea-  Water:  Extraction  of .     W.  H.Martin 

and  Thames  Mining  ilachinerv  Co.,  Ltd.,  London.     Eng. 
Pat.  23,422,  Nov.  19,  1901. 

To  precipitate  the  gold  from  sea  water,  a  solution  is 
used  of  either  sulphate  of  aluminium  or  iron,  or  of  any 
alum,  mixed  with  a  solution  of  chloride  of  mercury  or 
acetate  of  lead,  or  sulphate  of  soda  and  acetate  of  lead, 
neither  of  which  must  exceed  60  grains  to  the  1  ton  of 
sea  water. 

Large  reservoirs,  with  inlet  pipes  for  the  sea  water,  are 
used  for  this  process,  and  small  pipes  to  spray  the  chemicals 
over  the  surface  of  the  sea  w.iter,  as  the  reservoirs  are 
tilling,  are  arranged  over  the  top J.  H.  C. 

Kilns  or   Furnaces.     H.   H.   Lake,  London.     From  C.  A. 
Schuppmann,  Berlin.     Eng.  Pat.  24,840,  Dec.  5,  1901. 

The  kiln  or  furnace,  besides  serving  for  roasting  or  reducing 
ores,  and  like  purposes,  is  especially  adapted  for  burning 
house-refuse  and  similar  waste  material.  The  leadint; 
features  of  the  invention  are  "  a  kiln  comprising  in  com- 
bination a  feed-shaft  having  plane  wa'ls  ;  a  second,  approxi- 
mately horizontal  shaft  in  direct  louimunication  with  the 
feed  shaft;  blast  nozzles  disposed  in  the  second  shaft; 
an  air  channel  disposed  in  the  walls  of  the  shafts  and 
adapted  to  be  heated  by  the  lire  in  the  same ;  a  second 
air  channel  likewise  disposed  "  in  the  walls  of  the  shafts 
and  similarly  heated ;  a  smoke-dust  separating  chamber, 
connected  by  a  channel  with  the  feed-shaft ;  "  a  gas  outlet 
channel  disposed  above  the  first  channel ;  a  hopper ;  means 
to  conduct  the  material'' thence  into  the  feed-shaft;  "and 
a  cou]iterbalanced  tiap  adapted  to  permit  the  material 
charged  thereon,  to  fall  in  the  desired  positions  into  the 
feed-shaft."— E.  S. 
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Galcaitislng  Wire.     AV.  vom  Braucke,  Ihmerterbach, 
Westphalia.     Eog.  I'at.  147,  Jau.  2,  1902. 
A  BRIGHT   zinc  coating  is   preserved  by  excludiug  air  as 
the   wire    issues   from   the    bath,    this  "being   effected    bj- 
subjecting  it,  for  a  few  inches  of  its   length,  to  a  current 
of  steam,  an  indifferent  ga«,  or  a  liquid  enveloping  it. 

"— E.  S. 

MilaU   of  the    Alkalis;  Mamifaclurc   of  .      G.    W. 

.Tohnson,  ],ondon.  From  The  Cheiiiisfhe  Fabrik  Gries- 
heim-Elektron,  of  Frankfort-on- the- Main,  Germany. 
Eng.  Pat.  295,  Jan.  i,  1902. 

?»:  U.S.  Pat.  710,49.3,  1902;  this  Journal,  1902,  1.333. 

— E.  S. 

Solder   or    Surface     Coating   fur    Aluminium    and    other 

Metals  ;  An  Allot/  capable  of  Use  icithoul  Flux,  as . 

J.  M.  Jackson,  Birkenhead,  and  ().  Kiesel,  Munich, 
Germany.     Eng.  Pat.  18,237,  Aug.  19,  1902. 

This  alloy  consists  of  pure  English  tin  and  pure  alumininm 

in  the  proportion   of  from  4  to  60  grms.  of    the  latter  to 

each  kilo,    of   solder,  according   to    the   purpose    in  view. 

These  solders  are  suitable  for  use  with  niagnalium,  as  well 

as  for  aluminium  itself. — J.  H.  C. 

Nickel;  Melting  and  Refining  .     H.   I..  Haas,  New 

York,  U.S.A.     Eug.  Pat.  19,914,  Sept.  II,  1902*. 
See  U.S.  Pat.  709,21S,  1902  ;  this  Journal,  1902,  1281.  j 

— E.  S.       [ 
Fkekch  Patents. 

Cast- Iron   resembling    Steel;  Production   of  .      The 

Societe  Bayerische  Eggenfabrik,  Moriz  Siiss-Sehulein. 
Addition,  dated  March  19,  1902,  to  Fr.  Pat.  303,40.5, 
Nov.  15,  1900. 

Cast-irox,  to  which  steel  tilings  and  a  little  ferro-manganese 
may  be  added,  is  placed  in  a  cmcible  lined  internally  with 
a  material  rich  in  carbon,  and  is  exposed,  uncovered,  to 
flame  impinging  upon  the  surface  of  the  charge,  which  tills 
the  crucible.  The  conversion  and  purification  is  stated  to 
be  thus  more  quickly  effected  than  by  the  customary 
process  in  covered  crucibles,  and  the  molten  mass  obtained, 
constitutes  a  cast-steel,  well  fitted  fur  the  manufacture  of 
cutting  tools,  as  well  as  of  machinery  subject  to  great 
strain. — E.  S. 

Antimony  ;  Metallurgical  Treatment  of  ,  and  Appa- 
ratus employed.  E.  Basse.  Fr.  Pat.  319,534,  March  13, 
1902. 

A  co.MBUSTioj(  chamber  having  a  battery  of  burners  for 
combustion  of  gaseous  or  of  atomised  liquid  fuel,  is  combined 
with  each  of  a  series  of  three  furnaces,  serving  for  roasting, 
reduction,  and  melting  respectively.  The  ore  is  first  heated 
by  aid  of  burning  coke  in  the  roasting  furnace  (of  the 
cupola  type,  with  movable  supjiorting  bars  for  the  fuel  and 
ore),  but  no  more  solid  fuel  is  subsequently  added  with 
fresh  charges  of  the  ore ;  the  heat  being  maintained  by 
the  burning  gases.  Pro\ision  is  made  for  admission  of 
heated  and,  if  necessary,  of  compressed  air,  be-sides  that 
applied  to  the  burners. — E.  S. 

Sulphide   [Copper~\  Ores;   'Treatment  of  .     The  Soc. 

La  Metallurgie  Xouvelle  et  Gin.  Fr.  Pat.  319,556, 
STarch  13,  1902. 

The  ore  is  strongly  roasted,  until  the  copper  sulphide  is 
transformed,  partly  into  oxide  and  partly  into  sulphate,  the 
associated  iron  sulphide  being  also  oxidised  into  sulphate, 
which  decomposes,  with  formation  of  SO.,.,  SO^  and  Fe.,*  )3- 
The  roasted  ore  is  then  caused  to  slowly  traverse  a  cooling 
channel  (on  the  principle  of  Deville's  "  hot  and  cold  tube  ") 
in  a  current  of  air  and  of  the  gases  from  the  furnace.  Under 
these  conditions,  the  ferric  oxide  acts  ou  the  SOj  as  a 
contact  body,  producing  SO3,  which  converts  the  cupric 
oxide,  but  only  a  small  proportion  of  the  iron  oxide,  into 
sulnhate.  The  temperature  of  the  gases  at  the  discharge 
en&  of  the  channel  is  kept  slightly  above  .^00°  C,  and  the 
excess  gases  are  passed  into  chambers  for  the  production 
of  sulphuric  acid.     The  ore  thus  treated,  is  lixiviated   \fith 


hot  water,  and  the  liquor  is  filtered  through  other  portions 
of  strongly  roasted  ore,  containing  a  large  proportion  of 
cupric  oxide  associated  with  ferrous  sulphate,  the  reactions 
between  which  cause  precipitation  of  ferric  oxide.  The 
purified  solution  may  be  treated  in  any  known  way  for  the 
separation  of  the  copper  as  metal  or  as  sulphate. — E.  S. 

Solder  for  Aluminium  and  its  Allovs.     O.  Xicoliii  and 

F.  Borner.     Fr.  Pat.  319,837,  March  22,  1902. 

See  Eng.Pat.  6969,  1902;  this  Journal,  1902,  1081.— E..S. 

Adhesive  Composition  for  Use  in  the  Manufacture  of  Agglo- 
merates [Ore  Briquettes]  of  all  Kinds.  Charles.  Fr. 
Pat.  319,8.50,  March  22,  1902. 

See  under  II.,  page  1525. 

Lead,   Copper,   and  other   Metals    [Molten]  ;  Process   of 

Blowing  • .  by  Water  passed  direct  througha  Heading 

Tube.       Haber    and     Savelsberg.       Fr.    Pat.    319,972, 
March  26,  1902. 

See  Eug.  Pat.  2939,  1901  ;  this  Journal,  1902,  177.— E.  S. 

United  States  Patents. 

Steel ;     Process    of    Manufacturing    .      H.    Knoth, 

Birmingliam,    Alabama,    U.S.A.       U.S.    Pat.    712,389, 
Oct.  28,  1902. 

In  order  to  reduce  the  proportion  of  scrap  required  in  open- 
hearth  steel  making,  a  predetermined  portion  of  the  finished 
steel  is  reserved  in  the  casting  ladle  after  filling  the  moulds, 
and  is  then  returned  to  the  hearth,  which  should  in  the 
meantime  have  been  repaired.  Before  being  so  returned, 
the  steel  is  mixed  in  the  ludle  with  the  (melted)  crude  metal 
for  the  next  charge. — W.  G.  M. 

Titanium   with   Iron  ;  Process  of  Combining .     A.  J. 

Rossi,  Assiguor  to  J.  MacNaughton,  New  York.     U.S. 
Pat.  713,802,  Nov.  18,  1902. 

Seeing  that  alloys  of  iron  and  titanium  previously  patented, 
and  containing  upwards  of  5  per  cent,  of  titanium,  are 
practically  infusible  at  the  ordinary  temperatures  employed 
in  iron  and  steel  making,  a  new  alloy,  contaiuing  only  2  to 
5  per  cent,  of  titanium,  is  now  jirepared  in  an  aic-furnace 
of  crucible  form  with  a  tap-hole  at  the  bottom,  the  charge 
employed  being  a  mixture  of  titaniferous  and  non-titani- 
ferous  ores  in  the  lequisite  proportions  to  produce  the 
required  ratio  between  the  two  metals,  with  the  necessary 
quantities  of  carbon  aud  of  caustic  lime  for  reduction  and 
fluxing  respectively. 

The  special  titauic  pig  thns  prepared  is  then  charged  into 
an  ordinary  cupola  in  any  required  proportions  with  the 
pig-iron  which  it  is  sought  to  impregnate  with  titanium. 

—J.  n.  c. 

Crucibles  ;   Shield  and  Funnel  for  Recharging  .    G.  B. 

l^rown,   Heading,  Pa.,  .Vssignor  to  Carpenter  Steel  Co., 
New  York.      U.S.  Pat.  711,467,  Oct.  21,  1902. 

A  DOUBLE-WALLED  irou  licll  is  made  to  fit  closely  over  the 
upper  (incurved)  portion  of  a  skittle-shaped  pot.  The 
space  between  the  walls  is  filled  with  asbestos.  The  lo^vest 
part  is  flared  outwards  so  as  to  assist  the  placing  of  the  bell 
over  the  crucible,  and  the  height  of  the  bell  is  such  that 
when  resting  in  place  it  does  not  reach  quite  to  the  level  of 
the  bottom  of  the  pot.  A  co\ered  eluirging  funnel  is  bolted 
to  the  top  of  the  bell,  and  is  provided  with  handles  by 
which  to  remove  or  to  shake  the  apparatus.  The  whole 
forms  a  drop  shield. — W.  G.  M. 

Smeltirs'  Crucibles  ;  Method  of  Recharging .     G.  B. 

Brown,  Reading,  Pa.,  Assignor  to  Carpenter  Steel  Co., 
New  York.  U.S.Pat.  711,468,  Oct.  21,  1902. 
A  protecting-shikli)  (preferably  filled  with  asbestos)  is 
applied  to  the  hot  crucible  immediately  after  its  molten 
contents  have  been  poured  out.  The  crucible  is  then  re- 
charged while  covered  by  the  shield,  the  latter  being  subse- 
quently removed  and  the  crucible  introduced  into  the 
furoace  as  usual. — J.  H.  C. 
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Assayers'  Fur7iace.  .  A.  C.  Calkins,  Assignor  to  F.  W. 
DrauD  and  Co.,  Los  Angeles,  Cal.  U.S.  Pat.  711,5.54, 
Oct.  21,  1902. 

A  NEW  form  of  hioged  sheet-iron  floor  with  strengtliening 
bar  and  central  leg,  to  facilitate  removal  of  the  fire-clay 
bottom  lining,  and  to  strengthen  the  lower  part  of  the 
furnace  and  keep  it  in  shape.-  J.  H.  C. 

Furnace;  Reduction .     H.  E..  Vosburgh,  Auburn,  N.Y. 

U.S.  Pat.  712,161,  Oct.  28,  1902. 

A  REDUCTION  chamber  fired  with  oil  has  one  or  more 
charging  stacks  extending  from  near  the  bottom,  through 
the  roof,  aud  terminating  above  in  a  hopper,  whilst  the 
lower  end  is  open.  The  lower  part  of  the  stack  is  perforated, 
so  that  the  hot  combustion  gases  may  penetrate  into  the 
incoming  charge,  and  so  pre-heat  it.  Similar  openings  are 
provided  near  the  top.  In  the  centre  of  each,  side  wall  is 
an  opening  provided  with  a  door,  and  Just  below  the  level 
of  the  door  there  is  an  outside  shelf  supported  on  brackets. 
Kunniiig  from  end  to  end  within  the  furnace,  on  a  level 
with  the  bottoms  of  the  doors,  there  is,  on  each  side,  a 
ledge  formed  of  masonry,  and  between  these  ledges  the 
cross-section  of  the  furnace  is  (J -shaped.  The  bottom  of 
the  furnace  is  inclined  downwards  from  back  to  front,  and 
has  a  tap-hole  at  the  lowest  point,  and  a  slag  hole  at  a 
higher  level  on  the  middle  of  each  side.  One  of  the 
internal  side-ledges  is  proViiled  with  a  chute  sloping  down- 
wards in  front  of  the  side-door,  whilst  the  other  side-ledge 
slopes  downwards  somewhat  from  the  inside  towards  the 
outside,  and  is  provided  in  the  middle  portion  with  grooves 
which  slope  inwardly,  to  conduct  back  into  the  furnace, 
drainings  from  crucibles  standing  on  the  ledge. — W.  G.  M. 

Smelting  Fr.rnace.      W.    F.  Hannes,   Assignor   to   \V.   .T. 
Browning,  Deming,  N.  Mexico.     U.S.  Pat.  712,374,  1902. 

See  Eng.  Pat.  10,929,  1902  ;  this  Journal,  1902,  1141. 

—J.  H.  C. 

Cupola  Furnace.     P.  Br.cher,  Canton,  Ohio.     U.  S.  Pat. 
712,472,  Nov.  4th,  1902. 

An  improved  form  of  cupola  furnace  to  admit  of  melting  two 
kinds  of  nictal  at  once  in  the  same  furnace.  The  furnace  is 
construetod  with  a  fixed  base-plate,  a  fixed  top-plate  with 
dome  section  hanging  thereto  and  supported  by  suitable 
I))llars,  and  hinged  semi-circular  sections  forming  the  sides. 
A  central  post  from  the  bottom  plate  supports  the  inner 
melting  pot,  the  top  of  which  is  formed  by  the  dome-section 
of  the  cnpola  top-plate.  The  inner  melting-pot  has  a 
separate  dt^livery  spout  passing  througli  one  of  the  hinged 
sect.ions  of  the  cupola  sides,  and  lirass  or  steel  may  be  melted 
in  it  while  irou  is  being  melted  in  the  cupola. — J.  H.  C. 

Bias!  Furnace.     T.  .Stapf,  Ternitz,  Austria-Htujgary. 
U.S.  Pat.  712,(U:.,  Nov.  4,  1902. 

See  Eng.  Pat.  898,  1902  ;  this  Journal,  1902, 482.— W.  G.  M. 

Furnace  [Muffle for  As.saying'].     C.  S.  Batchelder. 
U.S.  Pat.  712,636,  Nov.  4,  1902. 

See  under  XXIII.,  page  1557. 

Ore  Furnace.     W.  A.  Koneman,  London,  Assignor  to  A.  F. 
Hatch,  Chicago,  111.     U.S.  Pat.  712,812,  Nov.  4,  1902. 

-\n  ore  furnace  consisting  of  a  pair  of  vertical  combustion 
chambers  with  horizontal  baffles,  feed  inlets  at  the  top  and 
discharge  doors  at  the  bottom,  and  a  vertical  exhaust 
chamber  with  numerous  ports  opening  into  it  from  the 
combustion  cliambers. — J.  H.  C. 

Silver;    Alloy   of   .       \V.  H.   Walker,   Newtonville, 

Assignor  to    Towle  Jlanufacturing   Co.,   Newhuryport, 
Mass.     U.S.  Pat.  712,027,  Oct.  28.  1902. 

To  prevent  the  formation  of  oxides  of  base  metals  ("  fire- 
surfaces  ")  iu  annealing  siher  alloys,  the  metal  is  heated  to 
600°  C.  in  an  atmosphere  containing  sufficient  reducing  ga,s 
to  prevent  the  oxidation  of  the  base  metal  without  causmg 
brittleness.    This  is  effected  when  the  proportion  of  reducing 


gas  to  "  neutral  "  gas  is  as  1 : 2.  Producer-gas  may  be  used 
if  this  rule  is  attended  to,  CO.  and  N  both  being  "reckoned 
as  neutral.— AV.  G.  M. 

Metals ;    Compound   for    Cleaning    and    Solderi7iy   . 

J.  H.  Young,  Fort   Wayne,  lud.      U.S.  Pat.   712,230, 
Oct.  28,  1902. 

This  compound  consists  of  8  oz.  of  distilled  wafer,  i  oz.  of 
ammonia,  10  grs.  of  sal-ammoniac,  and  3  oz.  of  potassium 
cyanide. — J.  H.  C. 

Metals;  Process  of  Smelting  and  Refning  Volatile . 

J.  Armstrong,  London.     U.S.  I'at.  713,043,  Nov.  4,  1902. 

This  is  au  improvement  on  U.S.  Pat.  701,4.58  of  June  3, 
1902.  The  ore  containing  zinc  is  smelted  with  fln.xes  to 
slag  the  more  volatile  metals,  condensing  any  fumes  in 
the  form  of  dust  in  tubes  water-cooled  externally.  The 
dust  is  returned  to  the  furnace  ;  the  slag  is  drawn  off 
and  distilled  with  fuel  to  obtain  the  zinc,  whilst  lead,  silver, 
&c.  are  tapped  out  in  the  liquid  state.  The  fumes  may  be 
again  condensed,  and  the  resulting  matter  distilled  with  a 
small  proportion  of  fuel. — W.  G.  M. 

Metal  Plate  [Tinplate  Manufacture"]  ;  Process  of  Treat- 
ing for .     J.  Howell  and  S.  J.   Drew,  Joliet,  111. 

U.S.  Pat.  713,440,  Nov.  11,  1902. 

After  the  plates  leave  the  usual  pickling  bath,  they  are 
washed  or  swilled  with  a  weak  solution  of  hot  water  and 
hydrochloric  acid,  about  1  ^  galls,  of  acid  being  used  to 
100  galls,  of  water.  They  are  then  washed  with  a  hot  solu- 
tion of  lime  water,  containing  100  lb.  of  lime  to  100  galls,  of 
water,  stacked  on  edge  in  an  annealing  furnace  and  dried 
by  hot  air,  which  is  permitted  to  come  into  direct  contact 
with  the  faces  of  the  plates. — J.  H.  C. 

Metallic  Antimony  ;  Process  of  Producing .     T.  C. 

Sanderson,  New  York.     U.S.  Pat.  714,040,  Nov.  18,  1902. 

See  Eng.  Pat.  20,981,  1902;  this  Journal,  1902,  145. 

—J.  H.  C. 

XI.-ELECTEO-CHEMISTEY  AND 
ELECTRO-METALLURGY. 

(^.)— ELECTRO-CHEMISTRY. 

Cathodic  Reduction.     A.  T.  Weightman.     Trans.  Amer. 
Electrochem.  Soc,  1902,  2,  65,~78. 

I.N  the  Salom  process  for  the  production  of  lead  sponge 
(this  Journal,  1902,  1187)  native  galena  is  used  as  cathode, 
and  is  reduced  by  the  action  of  the  electric  current,  sul- 
phuric acid  being  used  as  electrolyte  The  therm o-cheraical 
equations  of  the  two  possible  reactions  are  : — 

(1)  With  PbS  as  cathode— 

Oals. 

PbS  =  Pb  -e  S -  -ill, too 

.S-HHj=HjS -t-    4.510 

H20  =  H2-(-0 -r;8.360 

-  S1.230 

(2)  \Vith  metallic  lead  as  cathode — 

HjSOt  aq.  =  H. -f  O  +  H.SO,  aq 6S,3G0 

and  these  should  be  the  principal  factors  in  determining  the 
relative  distribution  of  the  current  between  the  two  reactions, 
that  reaction  which  requires  the  lesser  energy  absoi'iuion 
being  the  one  more  readily  eUected,  whilst  that  which 
requires  the  greater  energy  absorption  should  increase  on 
raising  the  current  density.  In  practice,  however,  notwith- 
standing the  f>et  that  the  reaction  PbS  +  Hj  =  I'b  +  HjS 
requires  a  very  much  greater  absorption  of  energy  than  the 
mere  liberation  of  hydrogen,  it  can,  under  proper  conditions, 
he  kept  up  to  an  efficiency  yield  of  80  per  cent,  for  two- 
thirds  of  the  reduction,  even  when  Pb.S  is  only  present  to 
the  extent  of  25  per  cent.,  and  ihis  in  spite  nf  the  fact  that 
the  reduced  lead  sponge  is  a  better  electrical  coniluctor  than 
I'bS.  .Moreover,  the  current-etliciency  (amount  of  PbS 
reduced  for  a  given  cuiTent),  wiiilst  extremely  sensitive  to 
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the  degree  of  purity  of  the  ore  and  the  nature  of  the 
impurities,  the  conductivity  of  tlic  ore,  the  fineness  of 
grindiDg,  the  strength  and  pinity  of  the  electrolyte,  the 
thickness  of  the  layers  of  ore,  and  the  temperature  of  the 
•electrolyte,  is  almost  unatt'octed  by  changes  in  the  current 
density.  As  a  possible  explanation  of  the  high  efficiency  of 
reduction  when  compared  with  the  difference  in  the  thermo- 
chemical  eipiatiojis  of  the  two  reactions,  the  author  draws 
attention  to  the  observation  of  Caspar!  and  others,  that  the 
voltage  necessaiy  for  the  liberation  of  hydrogen  is  not 
constant,  but  is  dependent  on  the  metal  constituting  the 
cathode.  The  excess  which  is  nseessary  above  1-48  volts 
is  called  the  "  over-cliarge,"  and  this  "over-charge,  which 
must  be  added  to  the  1 '48  volts  requh-ed  according  to  the 
thermo-chemical  equation,  might  be  suliiciently  high,  in  the 
*ase  in  question,  to  bring  the  voltage  necessary  for  the 
liberation  of  hydrogen  above  that  recjuiri-'d  for  the  liberation 
of  hydrogen  sulphide. — A.  S. 

English  Patents. 

Batteries  ;   Tlicrmo-Elcclric .    B.  J.  Hall,  London. 

Eng.  Pat.  418,  Jan.  7,  1902. 
One  set  of  ends  of  a  series  of  thenno-electiie  couples  is 
■cooled  by  the  passage  of  cold  air  through  an  inlet  tube 
surrounding  them,  and  the  other  ends  are  heated  bv  the 
passage  through  an  outlet  tube  surrounding  them  of  the 
same  air  heated  in  the  interval  by  passing  through  a 
furnace  or  heating  chamber  suitably  placed, — G.  H,  E, 

FertUiserg ;  Process  [Electriuaf]  ofMakintj .    J.J.  and 

Pt.  Crooke,     Kug.  Pat.  19,5i:i,  Sept.  .">,  1902. 

See  under  XV.,  7)a^e  l,i4  j. 

FkENCH    P.iTENTS. 

Hattery ;  A  Primary  or  Secondari/ ,  tlte  Depolariser  of  \ 

which  is  a  Hiyher  Halogen    Salt.      Hosset.     Fr.  Pat. 
319,532,  March  12,  1902. 

One  type  of  battery,  in  which  the  depolariser  is  a  higher 
halogen  salt  of  manganese,  lead,  &r,,  consists  of  a  vessel  of 
vulcanite  or  other  suitable  material,  in  which  the  plates_  of 
carbon  and  zinc  are  placed  alternately,  the  former  resting 
on  a  false  bottom  with  openings  lo  admit  the  zinc  plates, 
the  lower  part  of  which  stand  iu  mercury,  which  serves  to 
establish  a  connection  between  them,  whilst  the  connection 
between  the  carbon  plates  takes  place  through  a  copper  bar. 
In  another  type  the  tetrachloride  of  manganese  is  formed 
in  the  cell  itself,  the  binoxide  of  mang.inese  .serving  to  form 
it  being  placed  between  tlie  walls  of  the  vessel,  and  the 
carbon  plates  are  perforated  to  allow  ot  the  tree  passage  of 
the  hydrochloric  acid.  An  insulating  liquid,  lighter  or  not 
than  the  electrolyte,  forms  a  layer  in  or  above  which  the 
exciting  liquid  flows  so  as  to  insulate  the  several  vessels  of 
the  receptacle,  which  can  be  connected  for  circidation,  filling 
and  emptying  by  the  same  channels  which  convey  the 
electrolyte. — G.  H.  R. 

Accumuliitor    Plates ;    Active  Material  for  Manufacture 
of .     Sussman.     Fr.  Pat,  319,.55U,  March  13,  1902, 

The  paste  is  formed  of  an  oxide  of  lead  moistened  with 
an  aqueous  solution  of  sulphate  of  urea  which  has  first 
been  mixed  with  dilute  sulphuric  acid,  in  order  to  prevent 
the  too  rapid  hardening  of  the  paste.  To  render  the 
plates  porous,  cane  sugar  may  be  added  to  the  mixture, 
and  it  is  afterwards  dissolved  out  when  the  plates  are 
formed.— G.  H.  K. 

Gzonisers ;    Arrangement  for  furtlwriny  the    Silent  Dis- 
charge in .     Societe  L)zou-Maatschappi,i  (Systeem  A. 

Vosmaer).     Fr.  Hat.  319,364,  March  13,  1902. 

In  order  to  avoid  entirely  the  production  of  voltaic  arcs, 
and  to  reduce  sparking  to  a  minimum,  in  addition  to  a 
condenser  mounted  on  the  secondary  circuit  of  the  trans- 
former, a  reacting  bobbin  with  a  suitable  self-induction  is 
insetted  in  series  in  one  or  other  of  the  branches  of  the 
secondary  circuit  of  the  transformer, — G.  H.  K, 


I   Electrolyser  for  the  Extraction  of  Metals  lighter  than  the 
I       Electrolyte.     Becker.      Addition,  dated  March  1,   1902, 
to  Fr,  Pat,  284,12.5,  Dec.  17,  1898. 

!  Aif-rER  referring  to  previous  patents  of  1890  and  1899 
!  (,this  Journal,  1900,  544),  it  is  claimed  iu  the  present  speci- 
fication that  not  oidj'  can  carbonate  of  soda  be  electrolysed 
by  the  addition  of  oxides  or  salts  to  make  it  more  fusible 
;  and  a  better  condueter,  but  that  it  or  any  other  sodium  salt 
can  be  employed  to  recover,  not  only  the  metal,  but  also 
the  acid,  such  as  nitric  or  phosphoric  acid.. — G.  H.  R. 

Cathodes ;  Process  and  Apparatus  for  Forming  and  Re- 
generating   Mercury   ,  under   ordinary    Conditions. 

[Divided    Currents.]      La   (^our   and    Kink,     Fr.    J'at. 
319,388,  March?,  1902, 

Tni;  electrolytic  cell  is  divided  into  narrow  anode  com- 
partments alternating  with  larger  washing  ones.  The 
former,  which  are  closed  above,  open  into  a  common  closed 
chamber,  their  partitions  descending  into  the  mercury  at 
the  bottom  of  the  apparatus,  and  the  last  cell  of  the  series 
is  suitably  connected  to  the  first  from  a  source  of  electricity. 
The  other  cells  also  oi)en  into  a  common  chamber,  so  that 
the  anode  compartments  fit  like  a  comb  into  the  larger 
ones,  which  can  be  closed  by  the  cover  of  the  cell.  The 
current  is  divided  into  a  number  of  very  restricted  circuits 
as  regards  the  displacement  of  the  mcrcur3',  which  is  led 
in  an  endless  sheet  at  the  bottom  of  the  electrolytic  cell. 
A  further  increase  of  the  effect  produced  by  the  division 
of  the  current,  is  obtained  by  using  a  very  thin  layer  of 
mercury,  or  where  it  is  desired  to  usi'  a  thicker  sheet,  the 
movement  of  the  lower  layers  is  prevented  by  means  of 
little  ridges.— G.  H.  R. 

Oxidation ;  Process   of  ,    by   the    Electric    Current, 

Nodon  and  Piettre.     Fr.  Pat.  319,957,  March  26, 1902. 

The  oxidation  of  any  matter  held  in  solution  or  suspension 
iu  a  liquid  may  be  effected  through  the  medium  of  the 
higher  oxides  of  manganese  (MuO;,  Mn^O^,  Mn50ii, 
&c.)  in  the  presence  of  lime,  and  by  the  action  ot  an 
alternating  current,  with  the  employment  of  iron  or  steel 
electrodes,  in  which  no  physical  or  chemical  change  is 
produced  under  the  circumstances:  It  is  claimed  that  this 
process  is  applicable  in  the  piiriftiation  of  river  or  factory 
water ;  the  pasteurisatiou  or  fermented  liquors,  the  rapid 
ageing  of  fermented  or  alcoholic  liquors,  the  purification 
of  distillery  phlegms,  the  rapid  iinprovemeut  of  natural 
perfumes,  and  the  manufacture  of  c:olour'ijg  matters  obtained 
by  direct  oxidation. — G.  H,  R, 

Aeration    or   Agitation   of  Liquids    [^Electrolytes,  .J'c.]  ; 

Apparatus    for  the   .       H,    E.  Dolphin.      Fr.  Pat. 

318,001,  Jan,  23,  1902, 

See  TJ,S,  Pat,  699,294;  this  Journal,  1902,  779,— W,  G.  M. 

Ebonitinc :  A  New  Insidatiny  Material  which  is  not 
Softened  by  High  Temperatures.  De  Karavodine. 
Fr,  Pat,  319,264,  March  4,  1902. 

Resinous  substances,  such  as  bitumen,  gum  lac,  pitch,  or 
drying  oils,  are  mixed  with  15 — 35  per  cent,  of  powdered 
sulphur  and  25 — 70  per  cent,  of  mineral  matter,  such  as 
asbestos,  sand,  or  pumice,  and  the  mixture  is  heated  to  a 
temperature  varying  from  250"  to  400''C.  until  it  has  passed 
through  a  pasty  condition  to  an  almost  solid  one.  It  is 
then  compressed  into  heated  moulds,  or  may  be  cooled  and 
pulverised  before  moulding.  If  the  resins  or  oils  are  heated 
to  300° — 350°  before  use,  the  subsequent  vulcanisation  is 
facilitated.  The  products  do  not  soften  at  temperatures 
below  250-  (',- M.  J,  .S, 

United  States  Patents, 

Gas  Battery  [Electric  Generator'].   O.  Britzke,  St.  Peters- 
burg.    U,S,  Pat.  711,614,  Oct,  21,  1902. 

A  GAS  battery  for  generating  an  electric  current  is  con- 
structed of  a  number  of  cells,  each  formed  of  refractory 
material  having  metal  plates  on  opposite  sides  within  the 
cell,  and  a  plate  impregnated  with  an  electrolyte  dividing 
the   space  between   the  plates  into  two  channels,  through 
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which  hot  gases  are  circulated.  A  hot,  easily  oxidisable 
gas,  aud  a  hot  gas  coutaining  oxygen,  are  the  gases  used. 
At  ime  end  a  chamber  is  profided.  connected  to  one  set  of 
channels  and  to  a  gas  generator,  and  a  second  chamber 
connected  to  the  oilier  set  of  channels,  while  at  the  other 
end  there  is  one  chamber  with  which  all  the  channels 
communicate. — H.  S. 

Electric  Accumulators  ;  Process  of  J'ormiiig .  [Fluo- 
rine.'} \V.  Morrison,  Chicago,  III.,  Assignor  to  the 
Helics-Uptim  Co.      U.S.  Pat.  711,997,  Oct.  28,  1902. 

In  producing  active  material,  or  material  to  become  active, 
upon  a  lead  structure  for  accumulators,  the  lead  structure  is 
partially  disintegrated  in  a  solution  of  sulphuric  acid  and 
water,  or  other  acids  containing  a  soluble  fluoride  and 
nitrate,  or  compound  thereof,  by  passing  a  current  of 
electricity  from  an  extraneous  source  thf-ough  it. — G.  H.  E. 

Electrolytic  Cell.  [FtuidMelal  Cathode.]  A.  E.  Trues- 
dell,  Pittstield,  Mass.     U.S.  Pat.  712.218,  Oct.  28,  1902. 

The  cell  or  vat  has  a  channel  with  an  inclined  bottom 
between  its  side  walls,  and  tno  ribs  of  metal  extending 
parallel  with  and  near  to  them.  The  bottom  of  the  cell  is 
of  cast  iron  and  carbon,  and  with  the  ribs  and  end-walls  of 
the  cell  forms  a  contanier  for  a  body  of  mercury,  consti- 
tuting the  cathode.  Carbon  auodes  extend  downwards 
through  the  cover  of  the  cell,  which  supports  thero,  and 
their  heads  are  submerged  transversely  in  the  electrolyte. 
During  working,  an  amalgam  is  formed  on  the  cathode, 
and  this  is  brushed  from  the  surface  of  the  mercury 
into  the  channel,  Hhich  lias  an  outlet  at  the  lowest  pun, 
with  a  traji  for  retaining  a  part  of  the  amalgam  which 
ecmstitutes  the  cathode  of  an  auxiliary  circuit  connected 
by  its  positive  pole  to  the  anode.  The  area  of  the  separated 
amalgam  exposed  to  the  electrolyte  is  practically  restricted 
to  the  area  of  the  discharge  pipe  during  the  working  of  the 
cell,  aud  means  are  provided  f:ir  introducing  fresh  solution 
in  the  vicinity  of  the  amalgam  so  exposed. — G.  H.  K. 

Craiihj  Battery  [Babbitt  Metal].     W.  N.  Gove,  Phila- 
delphia, Pa.      U.S.  Pat.  712,608,  Nov.  4,  1902. 

The  battery  is  composed  of  "a  solution,"  bluestone,  and 
zinc,  and,  instead  of  the  usual  copper  elemeut,  a  plate  of 
Uabbitt  metal,  is  arranged  in  a  horizontal  plane,  its  ^urface 
being  parallel  with  that  of  the  electrolyte.  It  is  stated  that 
each  cell  has  au  K.M.F.  of  1-20  volt.-lG.  H.  R. 

Storage-Battery  Plates;     Process   of  Peroxidising  . 

.[Nitrate  of  Lead.]  E.  N.  Chamberlain,  Depew, 
Assignor  to  the  Gould  Storage  Battery  Co.,  New  York. 
U.S.  Pat.  7l2,99.'j,  Nov.  4,  1902. 

The  plates  are  pickled  in  a  dilute  nitric  acid  solution,  and 
then  subjecteil  to  electrolysis  as  anodes  in  a  bath,  consisting 
of  a  solution  of  sulphuric  acid,  to  which  is  added  the  nitrate  of 
a  metal,  preferably  nitrate  of  lead,  the  sulphate  of  which  is 
practically  insoluble  in  the  bath,  thereby  setting  free  nascent 
nitric  acid,  and  simultaneously  precipitating  the  resulting 
sulphate  which  is  removed  from  it.  The  nitrate  of  lead 
resulting  from  the  pickling  operation,  can  be  utilised  tor  tiie 
bath.— G.  H.  R. 

Storage  Batteries  ;     Process    of  ^lawifacturing  Elements 

for .      E.  A.  Sperry,    Cleveland,    Ohio.     U.S.Pat. 

713,020,  Nov.  4,  19(12. 

Sixty  per  cent,  of  lead,  34  per  cent,  of  oxide  of  lead,  and  (> 
per  cent,  of  a  salt  of  au  alkali  are  mixed  together  while  dry, 
and  in  a  finely-divided  condition.  The  mixture  is  raoisteued 
with  an  alkali  hydroxide,  aud  applied  to  one  or  both  sides 
of  a  metal  grid,  aud  subjected  to  heavv  pressure. 

— G.  H.  R. 

Voltaic  Cell.    [Solid  Depolariser.]    H.  B.  Tavior,  Newark, 
N.J.~   U.S.  Pat.  71.3,174,  Nov.  II,  1902. 

The  jar  or  vessel  holding  the  electrolyte  has  a  suitable 
cover,  to  which  is  attached  a  container  for  one  of  the 
elements  with  a  movable  bottom,  which  can  be  displaced 
and  retained  in  that  position,  so  that  when  cover  and  re- 
ceptacle are  turned  over,  there  is  sufficient  space  betneen  the 


bottom  and  the  end  of  the  latter  to  admit  of  refilling  it.  .\n 
insulating  support  for  the  other  element  is  also  attached  to 
the  cover,  aud  means  are  provided  on  the  ontMde  of  the  cell 
for  releasing  either  or  both  of  the  elements  without  having 
to  touch  any  internal  part  of  the  cell,  which  can  be  emptied 
and  refilled  without  touching  it  with  the  hands. — G.  II.  li. 

Storaije  Batteries;     Non-active    Metal  for    Use   in  . 

H.  II.  Lloyd,  Germantown,  Assignor  to  Electric  Storage 
Battery  Co.,  Philadelphia,  Pa.  U.S.  Pat.  713,508,  Nov. 
11,  1902. 

Le.\d  cast  with  about  12  per  cent,  by  weight  of  antimony 
and  rolled  in  a  cold  state,  is  claimed  to  possess  great 
mechanical  strength  in  proportion  to  its  weight,  aud  quali- 
ties of  toughness,  smoothness,  and  resiliency  which  make 
it  very  suitable  for  use  iu,  aud  in  connecti(ui  with,  storage 
batteries.— G.  H.  R. 

Insulattng  or  Protective  Compounds  ;  Manufacture  of . 

C.  L.  V.  Zi  aimer,  Hamburg.  U.S.  Pat.  713,190,  Nov.  11, 
1902. 


See  Eng.  Pat.  C058,  March  22,  1901 
719.— M.J.  S. 


this  .Inurnal,   1901. 


(.B.)— ELECTRO-METALLURGY. 

Metallic    Anodes;  Electrolytic  Solution  of   Soluble  . 

W.    McA.    Johnson.     Trans.   Amer.    Electrochem.  Soc, 
1902,  2,  171  —  173. 

Tue  selective  electrochemical  solution  of  anodes  depends 
upon  the  properties  of  the  alloys  segregated  in  the  latter. 
The  electrical  conductivity  and  the  electrolytic  tension  or 
voltage  of  a  metal  are  modified  by  alloying  with  other 
metals.  The  production  of  alloys  is,  in  most  cases,  accom- 
panied by  evolution  of  heat,  i.e.,  the  free  energy  is  dimi- 
nished, and  as  the  electrolytic  solution  tension  is  determined 
by  the  free  energy  of  the  metal,  in  normal  solution  of  its 
ions,  it  also  must  decrease.  The  alloj's  are  harder,  and 
have  less  tendency  to  dissohe  than  the  component  metals. 
In  most  cases,  al.so,  the  electrical  conductivity  of  an  alloy  is 
lower  than  that  of  either  of  the  components.  In  view  ol" 
these  facts,  and  taking  the  case  of  a  particle  of  silver-copper 
alloy  surrounded  by  crystals  of  pure  copper,  the  current 
would  preferably  pass  through  the  copper,  and  ihis  would 
be  dissolved,  while  the  silver-copper  alloy  would  be  disin- 
tegrated and  form  "slime."  An  anode  made  by  casting 
A  part  of  silver  with  99i  parts  of  copper  in  such  a  manner 
that  the  amount  of  oxygen  in  the  alloy  as  dissolved  oxide 
is  reduced  to  a  uiiniuiuni,  can  be  electrolytically  dissolved 
in  a  solution  containing  6  per  cent,  of  copper  and  5  per 
cent,  of  free  sulphuric  acid,  at  a  temperature  of  4,V'  C,  from 
90  to  99-9  per  cent,  of  the  silver,  according  to  the  current 
density,  being  "  slimed."  In  the  electrolytic  reBuing  of 
copper,  the  impurities,  arsenic  and  antimony,  were  they 
present  as  metals,  would  have  a  greater  tendency  to  dissolve 
than  copper,  because  of  their  high  electrolytic  solution 
tension.  In  actual  practice,  a  \ery  large  percentage  of 
these  impurities  can  be  slimed  immediately.  The  arsenic 
and  antimony  are,  for  the  most  part,  oxidised  in  the 
converter  or  reverberatory  furnace,  and  their  heats  of 
oxiduion  being  much  larger  than  that  of  copper,  the  oxides 
produced  remain  dissolved  in  the  copper,  and  are  not  re- 
duced, to  any  extent,  in  the  "  poling  "  operation.  Arsenic 
and  antimony  thus  occur  iu  the  anodes  in  the  form  of 
oxides,  aud  as  such,  act  as  insulators,  and  are  consetjueiitly 
"  slimed." — A.  S. 

Zinc  and  Copper  ;  Electrolytic  Precipitation  of -. 

E.  F.  Smith. 

"^ce  under  XXIII.,  iiatjr  1558. 

French  Patents. 

Furnace  ;   Electric  Recolvmij ,  for   the   liednclion   of 

Ores   and   I  he  Hefining  of  Milals.     .^ilas.sano.     Fr.    Pat. 
319,404,  .March  S,'l9o:i. 

I   See  Eng.  Pat.  8288,  1902;  this  .lounial.  1902.  1284. 

— G.  H.  R. 
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Iron  Allot/s  ;  Electrical  Mamifacture  of ,  icith  Siniul- 

tuneous  Pioduclion  of  Alkali,  and  of  Alkaline-Earth 
Oxides.  Gin.  Addition,  dated  March  21,  19U2,  to 
Fr.  Pat.  .316,772,  Dec.  10,  IflOI. 

The  process  consists  in  heating;,  in  an  electric  furnace,  any 
native  mineral  capable  i>f  giving,  when  thus  heated  together 
with  iron  and  carbon,  an  iron  alloy  and  an  alkali  distillate. 
?or  example,  ]>otash  felsjiar  with  iron  and  carbon,  thus 
heated,  yields  ferro-silicon  and  corundum  with  a  sublimate 
of  KjO.— E.  S. 

Iron  Ore;  Treatment  (f  \_Elertriral'\  ,  in  a  Combina- 
tion of  Furniicex,  for  lieductiou  and  Fnsion.  Grange, 
h'r.  I'at.  3Ht,(;41,  March  1.'.,  1902. 

The  powdered  ore,  made  into  briquettes  with  carbon,  tar, 
and  a  Hux,  is  charged  into  a  tall  vertical  furnace,  supplied 
near  the  bottom  with  water-gas  or  other  reducing  iras,  and, 
higher  up,  with  nir.  The  furnace  terminates  at  the  bottom 
in  a  chute,  delivering  the  reduced  red-hot  ore  into  the 
front  compartment  of  an  electric  furnace,  in  which  pro- 
vision is  made  for  withdrawal  of  floating  slag  as  it  forms.  A 
passage  near  the  bottom  of  the  compartment  communicates 
with  a  second  compartment,  containing  the  carbon  elec- 
trode, aud  the  critice  for  outtiow  of  the  molten  met;il  is 
arranged  slightly  above  the  communicating  |iassage,  in 
order  to  exclude  air  while  tapping. — E.  S. 

Antimomi ;  Process  for  the  Electrolytic  Separation  of , 

from  its  Sniiihnretted  Ores.    Izart  and  Thomas.    Fr.  Pat. 
'3111,449,  JIarch  10,  19U'-'. 

Thk  electrolytic  cell  is  divided  into  two  compartments,  the 
anode  one  of  which  contains  a  dilute  solution  of  caustic 
soda,  or,  in  a  general  way,  of  any  bodies  .soluble  in  water, 
with  the  effect  of  rendering  the  liipiid  a  good  conductor,  aud 
of  "  facilitating  the  deposits  of  sulphur  in  a  solid  condition  by 
their  chemical  inertia."  The  cathode  compartment  contains 
sulph-hydrates  or  alkali  sulphides  (potassium,  sodium, 
ammonium)  to  dissolve  the  sulpliuretted  antimony  ores, 
especially  stibnite. — G.  H.  R. 

Uhited  States  Patents. 

Electric  Furnace.  A.  A.  Shade,  Assignor  to  E.  H.  ^loore, 
both  of  Chicago,  111.     U.S.  Pat.  713,923,  Nov.  18,  1902. 

The  furnace  is  provided  with  an  interior  vertical  passage, 
into  the  upper  end  of  which  the  material  to  be  smelted  is 
continuously  fed,  and  which  leads  to  a  crucible  at  the  lower 
end  which  has  a  magnet  below  it,  and  a  spout  at  its  upper 
|iart  to  draw  otf  the  molten  material  from  it.  A  series  of 
electrodes  is  arranged  to  form  a  series  of  arcs  in  the 
passage,  one  in  advance  of  the  other,  aud  through  which 
the  luaterial  successively  passes,  the  wall  of  the  passage 
being  provided  below  each  arc  with  an  oblique  ledge  which 
extends  into  the  path  of  the  material.  An  electro  magnet 
is  embedded  in  the  wall  below  each  arc  so  as  to  elongate  it 
in  the  direction  of  the  passage  of  the  material  through  the 
furnace.— G.  H.  R. 

Electrodeposition  of  Metnls  ;   i\[ethod  of  and  Apparatus  for 

.      G.  J.  Keed,  Philadelphia,  Pa.     U.S.  Pat.  71 2,l".)3, 

Oct.  28,  1902. 

The  electrolytic  apparatus  comprises  a  rotatablc  receptacle 
containing  a  mixture  of  a  liquid  elcctrol)te  and  an  inert  or 
non-conducting  granular  substance,  in  which  are  located 
two  electrodes,  or  sets  of  electrodes,  one  of  ,vhich  receives 
the  metallic  deposit,  and  is  movable  in  the  mixture.  A 
generator  supplies  electric  energy  to  the  electrodes,  and 
means  are  provided  for  producing  relative  movement 
between  the  cathodes  and  the  mixture,  and  for  circulating 
the  electrolyte  through  the  granular  substance. — G.  H.  U. 

.Metal  Ornamentation  ;  Method  of .     T.  Hauserman, 

Vienna.     U.S.Pat.  712,789,  Nov.  4,  1902. 

The  metal  plate  to  be  decorated  is  first  coated  wiih  a  solu- 
tion of  chromate  glue,  which  is  allowed  to  dry,  and  the  plate 
is^then  exposed  under  a  negative  and  the  drawing  developed, 
the  plate  being  heated  and  subjected  to  the  corroding  action 
of  a  solution  as  described.    It  is  then  washed,  and  an  electro- 


deposit  of  copper  or  other  metal  is  applied,  after  which  it  is 
electro-silvered,  and  the  covering  layer  removed.  Or,  an 
electro-metal  deposit  may  be  applie<l  to  the  plate  before 
covering  it  with  the  chromate  glue. — G.  II.  K. 

Ferro-Silicon  and  Silicon-Spiegel ;  Process  of  manufac- 
turing  .     G.  Gin,  Paris.     U.S.  Pat.  712,92.j,  Xo'v.  I, 

1002. 

Sii.icious  slags  from  the  .acid  IJesscmer  or  open-hearth 
processes  are  crushed,  mixed  with  carbon  in  the  proportion 
of  1  molecular  weight  of  carbon  for  each  molecular 
weight  of  oxygen,  and  the  mixture  is  heated  in  the  electric 
furnace  so  ihat  acid  and  basic  oxides  are  reduced,  together 
f(U-miug  a  metallic  silicidc  as  product. — W.  G.  M. 

Lead  and   Lead   .-illoys  ;    Electrolytic    Refining  of . 

A.    (;.   IJetts,   Lansiiigburg,  N.V.'      U.S.   Pats.  713,277 
and  713,278,  Nov.  11,  1902. 

See  Kng.  Pat.  7661 ;  this  Journal,  1902,  9S0.— G.  H.  R. 

Phonograph-Records ;    Process   of    Coating  .     T.  A. 

Edison,  Llewellyn  Park,  N.J.    U.S.  Pat.  7 1 3,863,  Nov.  1 8, 
1902. 

This  process  of  making  a  mould  of  a  phonograph  record  is 
an  improvement  on  that  described  in  U.S.  Pat.  526,1 11, 
1894,  and  consists  in  rotating  the  record  in  an  exhausted 
chamber  in  proximity  to  an  electrode  of  the  metal  of  which 
the  deposit  is  to  be  made,  and  in  establishing  a  silent  brush 
electrical  ilischarge  between  it  aud  a  second  electrode 
jilaced  on  the  other  side  of  the  record,  whereby  a  metallic 
coating  will  be  deposited  on  it.  The  coating  then  receives 
a  heavier  deposit  by  electro-plating,  and  the  record  is 
finally  removed  from  the  matrix  fo  secured. — G.  H.  R. 

Anode  Residues  ;  Process  of  Treatinq ,      A.  G.  Betts, 

Troy,  N.V.     U.S.  J'a't.  712,640,  Nov.  4,  1902. 

A  I'AUT  of  the  lead,  copper,  antimony  and  arsenic  contained 
in  anode  residues  from  the  electrolytic  refining  of  lead  alloys, 
is  combined  with  chlorine  gas  and  removed  in  the  form  of 
chlorides  in  solution,  the  water  and  the  actimonious  and 
arscnious  chlorides  being  distilled  off  from  the  latter. 

— G.  H.  R. 

XII.-FATS,  FATTY  OILS,  AND  SOAP. 

Fnt ;    Enzymic    Decomposition    of .      W.  Connstein, 

E.  Hoyer,  and  II.  Wartenberg.     Ber.,    1902,   35,    [18], 
3988—4006. 

Grees  (Proc.  Roy.  Soc,  4:8,  370)  and  Sigmund  {Hlonatsh. 
f.  Chem.,  11,  272)  independently  discovered  that  oq 
triturating  oleaginous  vegetable  seeds  with  water,  free 
fatty  acids  were  gradually  liberated,  and  they  attributed  this 
to  the  presence  of  a  lipolytic  enzyme  ia  the  seed.  On  re- 
peating their  experiments  (using  castor-oil  beans),  the 
authors  find  that  it  the  experiment  be  continued  for  several 
days,  instead  of  only  for  24  hours,  a  sudden  rise  in  the  acidity 
occurs  after  two  to  six  days,  accoriling  to  the  temperature, 
&c.  This  sudden  liberation  of  fatty  acids,  however,  oulj 
takes  place  when  a  sufficient  proportion  of  acid  is  present, 
and  the  authors  therefore  conclude  that,  contrary  to  the 
o[uniun  of  Green  and  of  Sigmund,  the  [presence  of  acid  is 
an  indispensable  condition  tor  the  action  of  the  enzyme. 

Experiments  were  then  made  as  to  the  action  of  the 
enzyme  on  fats  (e.g.,  almond,  linseed,  and  liver  oils,  talloiv, 
&c.)  other  than  that  contained  in  the  seeds  themselves.  In 
each  case  the  fats  were  readily  hydiolysed.  Thus,  in  a 
t^'pical  experiment,  5  grms.  of  decorticated  powdered  castor 
seeds  were  triturated  with  50  gnus,  of  the  respective  f.ats, 
and  10  grms.  of  N/ 10  sulphuric  acid,  aud  the  mixture  left 
for  24  hours  at  the  ordinary  temperature.  The  amounts  of 
free  fatty  acids  then  found  were  as  follows  : — Linseed  oil, 
83  ;  liver  oils,  76  and  84  ;  olive  oil,  86 ;  sesame  oil,  S.i  ; 
almond  oil,  90  ;  and  cacao-butter,  92  per  cent. 

Not  all  vegetable  seeds  possess  lipolytic  capacities  to  the 
same  extent,  seeds  of  the  Euiihorbiaeea;,  and  especially 
those  of  the  castor-oil  plant,  apparently  exceeding  all  others 
in  this  respect.  It  is  preferable  to  remove  the  oil  from  the 
decorticated  seeds  by  cold  expression  or   cold  extraction. 
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neither  of  which  injures  the  enzyme.  Ether  or  oarbon 
bisulpliide  do  not  affect  the  power  of  the  enzyme,  but  treat- 
ment of  the  feeds  with  water,  salt  solutions,  gljci-rin,  &c., 
•weaken  It.  Long-continued  drying  of  the -seeds  at  100°  C. 
is  very  injurious.  The  authors  are  unable  to  confirm  the 
statement  of  Green  and  Sigmund  that  germinating  seeds 
cannot  be  used,  for  they  obtained  practically  the  same 
result  with  a_uiescent  or  with  germinating  seeds.  The  speed 
of  the  reaction  is  accelerated  by  increasing  the  amount  of  the 
seed  in  the  mixture,  but  not  proportionately. 

AH  fats  are  not  decomposed  with  the  same  intensity. 
Thias,  e.g.,  cocoa-nut  oil  and  palm-kernel  oil  undergo  decoin- 
position  with  much  less  readiness  thjvn  palm  oil  or  cotton- 
seed oil,  whilst  butter,  in  particular,  offers  remarkable 
resistance  to  the  enzyme.  Apparently  glycerides  of 
low*r  fatty  acids  are  more-  stable  than  those  of  higher 
acids.  Thus,  in  typical  experiments,  in  which  10  grms.  of 
the  pure  triglycerides  were  treated  under  identiail  condi- 
tions, the  following  amounts  of  free  fatty  acids  were  found 
after  24  hours: — Triaeetin,  0-4;  tributyrin,  '.)-.-i;  and 
triolein,  50-6  per  cent.  This  view  wa*  also  confirmed  by 
further  experiment  with  other  esters  (ethyl,  amyl,  &e.)  of 
acetic  acid,  mineral  acids,  anrtarom.atic  acids. 

A  certam  amount  of  water  is  required  to  obtain  good 
yields,  but  a  large  excess  of  water  does  not  ajipear  to  affect 
tbe  results  much.  As  regards  the  essential  amount  of 
acid  or  acid  salt,  it  was  found  that  the  best  concentration 
was  Ijetween  K/IO  and  N/.'i  strength.  .Sulphuric  acid, 
phosphoric  acid,  acetic  acid,  acid  sodium  sulphate,  and 
probably  other  soluble  acid  substances,  can  be  used  at  will, 
without  much  influence  upon  the  results.  Acids  insoluble 
in  water  can  also  be  used,  but  larger  quantities  are  neces- 
sary. Further  essentials  are  that  there  should  be  a  good 
enml.sion  and  a  suitable  temperature  (not  exceeding  40°  C.). 
At  50'  C.  the  action  of  the  enzyme  is  weakened,  and  at 
100  C.  it  ceases.  When  the  reaction  commences,  the 
decomposition  proceeds  with  great  rapidity  at  first,  and  then 
gradually  slackens,  though  even  after  several  days  there  is 
still  a  slow  rise  in  the  acidity.  The  following  substances 
are  injurious  to  the  enzyme:— Alcohol,  alkalis,  soap,  formal- 
dehyde, sodium  fluoride,  and  mercuric  chloride. 

Technical  Application.— The  principles  of  this  method 
of  decomposing  fats  have  been  made  the  basis  of  a  manu- 
facturing process  for  the  soap  and  stearin  industries.  It  is 
suggested  that  fats  should  be  treated  with  crushed  seeds 
(or  residual  seed  cake)  to  hydrolyse  the  glycerides,  the 
fatty  acids  (after  removal  of  the  glycerin)  then  being 
saponified  with  potassium  carbcuiateor  soda  ash  in  solution, 
instead  of  the  more  expensive  caustic  soda  or  potash.  The 
advantages  claimed  are  that  the  process  is  cheap,  that  it  can 
be  carried  out  in  open  ves.sels  at  ;i  low  temperature  (40°  C), 
and  t"hat  the  colour  and  odour  of  the  products  are  superior. 
When  solid  f:vts  are  used,  the  "  stearic  "  acid  can  be  separated 
at  once,  and  requires  no  further  purification,  whilst  the 
expressed  "  oleic  "  acid  is  much  paler  than  the  ordinary  com 
mercial  product.  The  only  constituents  that  escape  the  action 
of  the  enzyme  are  esters  of  lower  fatty  acids,  and  these  will 
pass  to  the  "  oleic  "  acid,  leaving  the  solid  residue  absolutely 
free  fi-om  neutral  fat.  When  liquid  fats  are  used,  the 
•' stearin  "  separates  out  in  a  crystalline  foim,  whilst  the 
liquid  fatty  acids  can  be  decanted.  The  glycerin  is  at  once 
obtained  in  a  concentiation  of  4U  to  50  per  cent.,  and  free 
from  impurities,  except  a  small  proportion  of  salts  and 
proteids  derived  from  the  seeds. — C.  A.  M. 

Fattji  Glycerides  having  Double  Melting  Points.  II.  Kreis 
and  A.  Ilafuer.  Zeits.  Untersuch.  Nahr.  Genussm.,  1902, 
5,  [ii:].  lli!2— 1124. 
By  repeatedly  crystallising  lard,  beef,  and  mutton  fats 
from  ether,  products  were  obtained,  after  ;ibout  10  crys- 
tallisations, the  melting  points  of  which  did  not  alter  on 
further  treatment.  These  products  still  contained  :ibout 
2-5  percent,  of  olein,  but  by  treating  with  Hiibl's  solution 
and  repeatedly  crystallising  from  ether,  olein-free  bodies 
were  obtained.  The  lard  crystals  thus  prepared  fused  :it 
51-2°  C.  to  a  clear  liquid  ;  on  further  heating,  to  53',  they 
gradually  became  turbid  and  solid,  and  did  not  agaia  melt 
to  a  clear  liquid  until  a  temperature  of  66-0"  C.  was  reached. 
Beef-fat  crystals  first  fusea  at  51-5',  the  Uquid  becoiuing 


turbid  at  53  ,  and  clear  again  at  61 -O",  whilst  the  mutton- 
fat  crystals  melted  to  a  clear  liquid  at  52-.3°  C. :  at  a 
slightly  higher  temperature  they  also  became  turbid  and 
solid,  only  becoming  limpid  again  at  62-3"  G.  These  crystals 
were  then  recrystallised  from  (i)  20  times  their  volume  of 
ether,  (ii)  15  volumes  of  a  mixture  of  benzene  and  alcohol, 
and  (iii)  20  volumes  of  amyl  alcohol  after  ;iO  minutes' 
boiling.     In  no  case  were  the  melting  points  altered. 

— W.  P.  S. 

Oils;  Bromine   Absorption   of  .     P.    C.   JlcUhiney. 

J.  Amer.  Clhem.  Soc,  1902,  24,  [U],  1109— 111  1. 
FuitTHER  experience  with  his  process  (this  Jouru:il,  1900, 
170)  has  led  the  author  to  modify  it  in  the  case  of  boiled 
lin.seed  oil  and  of  driers.  In  these  the  presence  of  mineral 
base's,  such  as  lime  and  oxides  of  lead  and  of  manganese, 
reduces  the  bromine  substitution  figure  by  neutralising  p;irt 
or  all  of  the  liberated  hydrobromic  acid,  and  it  is  necessary 
to  take  this  reduction  mto  account  in  the  examination  of 
such  products. 

Experiments  have  been  made  to  compare  the  rate  of 
action  of  bromine  in  carbon  tetr:ichloride  upon  rosin  with 
that  of  Hiibl's  solution  upon  the  same  substance.  The 
following  table  gives  the  comparative  figures  obtained : — 


Time. 

Total  Bromine 

Time. 

1    Total  Iodine 

Absorbed. 
Per  Cent. 

Aljsorbed. 

Per  Cent. 

2  iriinutiss . . . 

'  160-8 

1  hour 

126-7 

IS       

174-5 

2  hours 

i.ts-i 

69- 

178-0 

4     „      .... 

142-0 

20  hours 

213-4 

8      , 

144-8 

IS      „       .... 

1            180-3 

62      

1            172-6 

In  the  author's  opinion  these  results  show  that  the  bro- 
mine absorption  of  a  substance  like  rosin,  though  not  a 
constant,  is  a  much  more  definite  tigure  than  the  Hiibl 
value,  and  that  it  is  also  less  affected  by  the  duration  of 
the  experiment. 

The  infltience  of  varying  the  excess  of  bromine  is  shown 
in  tne  following  results  obtained  with  a  sample  of  pure 
Hnseed  oil  :— 


Excess  ol  Bromine. 


Per  Cent. 

lG-5 
.•i6'4 
42-1 
81-2 
104-3 


Total  Bromine  Absorption. 


Per  Cent. 

9-i-4 
95-3 
.98-3 

101-0 

103-5 


From  these  it  appe;irs  that  there  must  be  an  excess  of 
100  per  cent,  or  more  of  bromine  for  the  absorption  to  be 
cx)mplete  in  ;i  short  time.  A  further  series  of  experiments 
shows  the  effect  of  varying  the  temperature  and  of  the 
presence  or  absence  of  moisture  in  the  oil.  The  samples 
of  linseed  oil  were  brominated  siuiultan.-ously  (I )  at  2o'  C. ; 
(2)  at  20"  ('..  with  10  c.c. of  water  added;  ('.i)  immersed  in 
melting  ice  (with  10  c.c.  of  water  added)  ;  (4)  at  30^  C., 
with  10  c.c.  of  water  added.  The  shortest  experiment  lasted 
88  mins.  and  the  longest  180  niins.  Ttie  following  results 
were  oht;iined  : — 


Conditions. 

Total 
Bromine 
absorbed. 

Bromine 
Addition. 

Bromine 

Substitu- 
tion. 

Ihy,  ordinary  conditions. . . 
10  c.c.  water,  ordinary  tem- 
perature.         ' 

10  c.c.  water,  cooled 

10  c.c.  water,  heated 

Per  Cent. 
110-2 
10S-(i 

109-8 
113-2 

Per  Cent. 
104-8 
104-0 

104-0 
lOS-0 

Per  Cent. 
2-7 
2-3 

2-9 
5-0 

— C.  A.  M. 

P/ieno/phtlici/e'ui  as  Indicator  [Free  Alkali  in  Soap'\. 

O.  Schni;itolla. 

See  under  XXIII.,  page  1557. 
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English  Patents. 

Oledgiuous  ( '(impound,  and  Process  for  Producing  same. 
C.  Adams,  Hellows  Falls,  Ver.  Eng.  Pat.  20,218,  Sept. 
16,1902.     ■  " 

SbeU.S.PjU.  709,291  of  1903  ;  this  Journal,  1902,  .1291. 

—  C.  A.  M. 

Detergents  and  their  Manufacture,   '  Gr.  Bamlierg,  London. 

Eng.  Pat.  25,792,  Dec.  17,  1901. 
See  U.S.  Pat.  700,602  of  1902  ;  this  Journal,  1902,  864. 

— C.  A.  M. 

Soap  ;  Machine  for  Moulding .     K.  Schnetzer,  Aussis;- 

on-thc-Elhe,  Germany.    Eng.  Pat.  18,932,  Aug.  28, 1902. 

The  vessel  holding  the  .smooth  metallic  moulds  has 
openings  at  the  bottom  corresponding  with  the  bottom  of 
the  moulds,  into  which  plungers  pass  from  beneath.  As 
the  moulds  are  filled,  the  plungers  sink,  and  after  the  soap 
has  been  congealed  by  means  of  cold  water  in  the  surround- 
ing vessel,  the  cakes  are  expelled  at  the  top  by  raising  the 
plungers. — C  A.  JI. 

French  Patents. 

Coflo?i-Seed ;     Pi-oces.i    of  JExtractiny    Oil  from    . 

MacFarlane  and  Reinohl.     Fr.  Pat.  319,.591,   March    14, 
1902. 

See  Eng.  Pat.  6634  of  1902  ;  this  Journal,  1902,  91S. 

— C.  A.  M. 
Lubricant  of  Good  Electrical  Cdnduclivity :  Manufacture 

of .     C.  Ulbrich  and  G.  Pommerhaaz.      Fr.  Pat. 

319,397,  March  8,  1902.  '       ,■' 

A  MiSTCRE  of  lard,  cyliuder  oils,  glycerin,  and  graphite  is 
incorporated  with  about  au  equal  weight  of  a  readily  distri- 
buted "  metal,"  such  as  mercury  or  "  butter  of  antimony," 
whilst  a  small  proportion  of  calcium  carbonate  is  added  to 
neutralise  any  tree  hydrochloric  acid.—  G.  A.  -M. 

Metallic    Soaps;     Preparation  of  Solutions    of  ,    as 

Antiseptic   Agents.      G.    A.   Kaupenstrauch.      Fr.   Pat. 
319,436,  March  10,  1902. 

See  under  XVIII.  C,  page  1.5.50. 


United  States  P.^tenis. 

Digester  [Extraction  of  Oils'].  A.  Giesler,  Assignor  to 
The  Stihyell-LSierce  and  Smith- Vaile  Co.;  Dayton,  Ohio. 
U.S.  Pat.  712,127,  Oct.  28,  1902. 

■rHE  inner  and  outer  shells  of  this  apparatus  have  conical 
ends  rigidly  united,  whilst  brackets  attached  to  the  inside 
of  the  outer  shell  afford  support  for  the  inner  chamber, 
which  is  thus  able  to  expand  or  contract  freely.  The  out- 
let from  the  interior  passes  through  a  flanged  opening  in 
the  exterior  shell,  and  the  projecting  nozzle  can  thus  move 
with  the  expansion  or  contraction  of  the  inner  chamber. 

— C.  A.  M. 

Soap  Boiling  and  Finishing  Machine.  L.  Gottschalk, 
Assignor  to  The  Brownie  Soap  Co.,  Chicago,  111.  U.S. 
Pat.  711,492,  Oct.  21,  1902. 

The  materials  are  first  passed  through  several  pairs  of 
heated  rollers,  where  saponification  takes  place.  The  soap 
is  then  cooled  by  means  of  a  further  series  of  rollers,  each 
pair  having  a  lower  temperature  thau  the  preceding  pair, 
and  is  finall}-  corigealed  and  finished  by  a  bottom  pair  of 
rolls,  whence  it  is  removed  in  chips  or  ribbons  of  equal 
width  by  means  of  scrapers.  It  is  stated  that  in  this 
way  the  entire  process  can  be  carried  out  in  continuous 
operation. — C.  A.  M. 

Soap-plotting  Machine.  L.  Gottschalk,  Assignor  to  The 
Brownie  Soap  Co.,  Chicago,  111.  U.S.  Pat.  711,493,  Oct. 
21,  1902. 

12"  this  apparatus  the  soap  is  crashed  by  rollers  and  dis- 
integrated by  means  of  the  radial  arms  ot  a  central  shaft. 
It   is   then    compressed   by   a    spiral  conveyor  through  a 


casing,  and  forced  in  a  continuous  polished  bar  through  an 
opening,  which  is  slightly  convex  (or  contracted  towards 
the  middle),  and  heated  by  means  of  a  steam  jacket. 

—0.  A.  M. 

Soap,  and  Method  of  Making  same.     B.  Ij.  Johnson,  Cin- 
cinnati, Ohio,  U.S.A.     U.S."  Pat.  712,069,  Oct.  28,  1902. 

Ttrpextine  oil  (say  3  parts)  is  heated  to  incipient  boiling, 
and  mixed  with  white  soaj)  (siiy  7  parts)  previously  reduced 
with  water  to  a  semi-fluid  mass.  It  is  stateil  that  with  this 
soap,  coloured  fabrics  can  be  washed  without  loss  of 
colour. — C.  A.  M, 

XIII.-PiaMENTS.  PAINTS;  EESINS. 
TAENISHES;  INDIA-EUBBEK,  Etc. 

(^.)— PIGMENTS,  PAINTS. 

White   Lead  and  Zinc    White ;    Report  on   Comparative 

Painting   E.rpcrirnents   with   .     Eigolot.     Bull.  Soe. 

d'Eneourag.  pour  find.  Nat.,  1902, 103,  [5],  690—696. 

A  joint  commission  appointed  by  the  "  Societi'^  de  Medicine 
publique  et  de  Genie  samtaire  **  and  the  "  Chatnbre  syndicate 
des  Entrepreneurs  de  Peinture  de  la  Ville  de  Paris  "  has 
made  a  series  ot  comparative  painting  experiments  with 
analysed  specimens  of  the  above  two  white  iiigments,  on 
both  cxteriov  and  interior  surfaces  of  plaster,  iron,  and 
wood  at  the  Pasteur  Institute,  keeping  a  record  of  the  com- 
position of  the  paint  employed  for  each  coat  and  of  the 
quantity  applied  per  square  metre.  The  conclusions  arrived 
at  up  to  the  present  time  are  that  the  zinc-white  paint  (with 
manganese  resinate  as  a  drier)  works,  covers,  and  dries 
equally  well  with  white  lead  paint. — JI.  J.  S. 

French  P.vtent. 

Lampblack  from  Tar  and  other  Carbonaceous  Substances  ; 

Manufacturing .     W'egelin.     Addition,  dated  March 

17,  1902,  to  Fr.  Pat.  294,306,  Nov.  14,  1899. 

See  Eng.  Pat.  10,228,  1902 ;  this  Journal,  1902,  1022. 

— C.  S. 

United  States  Patents. 

Prussian    Slue ;  Process    of  Obtaining  .     A.    .Saner, 

Assignor  to  Deutsche  Continental  Gas  Gesellschaft, 
Dessau.     U.S.  Pat.  712,726,  Nov.  4,  1902. 

CRtrpE  illuminating  gas  is  passed  through  a  sludge  contain- 
ing an  iron  compound.  The  sludge  is  then  boiled  to  re- 
move volatile  ammonia  compounds,  treated  with  sulphuric 
acid  to  convert  any  iron  sulphide  present  into  a  soluble 
form,  filtered  to  remove  this  product  and  ammonium  sulphate, 
and  finally  the  residue,  which  contains  Prussian  white,  is 
warmed  with  au  oxidising  agent,  such  as  bleaching  powder, 
nitric  acid,  or  ferric  chloride,  yielding  Prussian  Blue. 

— T.  A,  L. 

While   Pigment ;  Process  of  Manufacturing  .     J.  B. 

Hannay",  Loch  Long,  Scotland.  U.S.  Pat.  712,527, 
Nov.  4,  1902.  (See  also  this  Journal,  1888,330;  1889, 
553.) 

See  Eng.  Pat.  2297,  1901  ;  this  Journal,  1902,  356. 

— M.  J.  S. 

White  Lead:  Manufacture  of .     C.  H..  Vickerman, 

Philadelphia,  Pa.  "  U.S.  Pat.  712,870,  Nov.  4,  1902. 

The  employment  of  the  fibre  of  the  sumac  plant,  previously 
deprived  of  colouring  matter  by  leaching,  in  the  manu- 
facture of  white  lead  by  the  Dutcn  process,  is  claimed.  In 
its  presence  the  process  is  said  to  be  improved. — M.  J.  S. 

White  Lead;  Process  of  Making .     W.  H.  Rowley," 

St.  Louis,  Mo.     U.S.  Pat.  713,155,  Nov.  4,  1902. 

Molten  lead  is  sprayed  by  wet  steam  into  the  top  of  au 
inverted  vessel  from  which  air  is  excluded.  The  particles 
of  atomised  lead  become  coated  with  moisture,  which 
prevents  them  from  oxidising  whilst  in  a  highly  heated 
condition.  The  lead  falls  into  a  tank  of  cold  water,  in 
which  the  atomising  chamber  hangs.  It  is  thence  dis- 
charged on  to .  an  endless  web,  where  it  is  allowed  to  dry, 
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and  absorb  oxygen,  until  it  liecomes  a  mixture  of  lead 
protoxide  and  metallic  load.  It  is  further  oxidised  by 
continuous  agitation  in  contact  with  air,  iinally  employing 
compressed  air,  until  entirely  converted  into  protoxide, 
which  is  then  carbonated. — M.  J.  S. 

While  Lead ;  Apparatus  for  Making .  J.  H.  Mont- 
gomery, Assignor  to  K.  T.  Brown,  .St.  Louis,  Mo.,  and 
C.  E.  Neeley,  Little  Kock,  Ark.  U.S.  Pat.  714,009, 
Not.  4,  1902. 

Molten  lead  is  sprayed  into  a  closed  vessel  supplied  with 
jets  of  water.  The  mixture  of  "  atomised  "  lead  and  water 
is  discharged  by  a  screw  c.inve3er  into  a  mixing  miichine, 
and  thence  to  a  carbonating  drum.  From  the  carbonator  it 
passes  into  a  second  mixing  machine,  and  from  this  into  a 
grinding  mill. — M.  J.  S. 

Insoluble  Coating  Composition.     J.  A.  Just,  Syracuse,  N.Y. 
U.S.  Pat.  713,309,  Nov.  11,  1902. 

A  COMPOSITION"  consisting  of  barium  hydroxide,  pulverised 
casein,  mineral  colouring  matter,  and  sufficient  water  to 
render  the  mixture  plastic. — M.  J.  S. 

Painl.     W.  W.  Brasington,  Marietta,  Ohio,  U.S.A. 
U.S.  Pat.  713,846,  Nov.  IS,  1902. 

Forty-four  parts  of  pure  refined  coal-tar,  five  parts  of 
gasolene,  and  one  part  of  No.   10  grade  rubber  cement,  are   ' 
mixed  without  the  aid  of  lieat. — M.  J.  S. 

(B.)-KESINS,  VARNISHES. 

U.NiTED  States  Patent. 

Varnish;  Process  of  Manufacturing .    A.  L.  Tedesoo, 

Paris.     U.S.   Pat.  711, .596,  1902. 

See  Fr.  Pat.  318,289  ;  this  .lournal,  1902,  1460.— M.  J.  S. 

(C.)— INDIA-RUBBER,  &c. 

Landolphia  Pierrei :  a  Rubber  Plant  from  Gabon. 
H.  Hua.      Comptes   Rend.,  1902,  135,  [20],  868—869. 

Landolphia  Pierrei  occurs  in  the  region  of  Libreville,  on 
Mont  Bouet,  and  in  the  forests  of  Sibang.  It  has  been 
confused,  by  the  authorities  of  the  Berlin  Museum,  with 
Landolphia  orariensis,  P.  de  B.,  but  may  bf  distinguished 
by  having  larger  leaves  and  fruits,  and  persistent  instead  of 
caducous  bracts.  The  allied  plant,  Landolphia  Klainm, 
Pierre,  on  the  other  hand,  is  recognised  by  its  enormous 
fruits  and  elongated  ovary  and  stigmata.  A  very  complete 
botanical  description  is  furnished  in  view  of  the  commercial 
importance  of  the  exact  identity  of  rubber  plants  being 
established. — R.  L.  J. 

India-Rubber ;    Determination   of  Sulphttr    in . 

C.  O.  Weber. 
See  under  XXIII.,  page  1560. 

Antimony  Sulphide  ;  Analysis  of .     C.  O.  AVeber. 

See  under  XXIII.,  page  1559. 

United  States  Patent. 

Rubber;  Process  of  Manufacturing .     A.  C.  Blossier, 

Paris.      U.S.  Pat.  713,736',  Nov.  18,  1902. 

See  Eng.  Pat.  18,964,  1901  ;  this  Journal,  1902,  1188. 

— F.  H.  L. 

XIV.-TANNING :   LEATHER.  CLUE,  SIZE. 

Alums;  Acid   Reaction   if  the ,  and  the  Influence   of 

this  Acidity  on  the  Formation  of  Insoluble  Compounds  of 
Gelatin  with  Chrome  Alu7u.  Lumi&re  and  .Seyewetz. 
Bull.  Soc.  Chim.,  1902,  27,  [22],  1073—1077. 

The  authors  have  determined  the  quantity  of  alkali  which 
has  to  be  added  to  solutions  of  the  alums  before  a  per- 
manent precipitate  begins  to  be  formed.  This  proportion,  in 
the  case  of  ordinary  alum  and  iron  alum,  corresponds 
approximately  to  the  neutralisation  of  1  SO3  for  2  mols. 
of  alum.     In  the  case  of  chrome   alum  it  is  much  greater. 


This  alum  requires  considerably  more  .ilkali  at  100°  C.  than 
at  temperatures  up  to  50°  C.  The  authors  confirm  the 
conclusions  of  Namais  (this  Journai,  1902,  1338)  that,  in 
order  to  render  gelatin  insoluble  by  means  of  chrome  alum, 
it  is  preferable  to  add  alkali  to  the  latter,  until  the  incipient 
formation  of  a  permanent  precipitate.  When  chrome  alum 
enters  into  the  composition  of  a  bath  containing  other 
constituents,  it  is  necessary  that  the  resultant  bath  should 
not  have  an  acid  reaction  if  the  maximum  effect  on  the 
gelatin  be  desired.  When  neutralised  chrome  alum  is 
added  to  gelatin,  the  insolubility  of  the  product  increases  to 
a  maximum,  and  then  remains  constant,  with  increase  of  the 
proportion  of  alum.  With  ordinary  chrome  alum,  on  the 
other  hand,  the  insolubility  of  the  product  decreases  with 
excess  of  alum,  the  acidity  of  the  latter  neutralising  the 
hardening  effect  of  the  chromium  salt. — J.  F.  B. 

Tannin;  New  Method  for  the  Determination  of 
E.  Crouzel. 

See  under  XXIII.,  page  1560. 

English  Patents. 

Chrome-Tanning      Process;     Improved  .  W.   P. 

Thompson,  London.  From  A.  Wiinsch,  Prague,  Aus- 
tria, and  the  firms  of  Herkommer  and  Bangerter, 
Stuttgart,  and  A.  Oesinger  and  Co.,  Ottrot,  Alsace, 
Germany.      Eng.  Pat.  22,849,  Nov.  12,  1901. 

Chrome  alum  (100  kilos.)  is  dissolved  and  completely 
precipitated  by  an  alkali  carbonate.  The  green  precipitate 
of  chromium  hydroxide  containing  carbonic  acid,  is  washed 
with  hot  water,  and  at  once  dissolved  in  another  portion 
(100  kilos,  more  or  less)  of  chrome  alum  solution.  The 
liquor  may  be  concentrated  if  desired,  and  is  used  for 
tanning,  instead  of  chrome  alum.  It  is  defined  as  an  ex- 
tract consisting  of  basic  chromium  sulphate  and  sodium  or 
potassium  sulphate,  in  such  proportions  that  one-fourth  of 
the  whole  sulphuric  acid  is  combined  with  sodium  or 
potassium  oxide,  and  the  rest  with  excess  of  oxide  of 
chromium. — R.  L.  J. 

Preserving   Leather  ;    Process   for  .       J.    Paas   and 

A.  Jacobsen,  Berlin.     Eng.  Pat.  1327,  Jan.  17,  1902. 

See  Fr.  Pat.  318,027,  Jan.  24,  1902  ;  this  Journal,  1902, 
1405.— R.  L.  J. 

French  Patent. 

Tanning  ;  Rapid .     Marter.     Fr.  Pat.  319,782, 

March  20,  1902. 

The  skins  are  prepared  in  the  ordinary  manner,  and  then 
drummed  for  about  four  days  in  a  liquor  made  as  follows 
for  every  100  kilos  of  hide:  — 

Tan  extract  (oak  or  chestnut),  50  kilos  ;  sodium  thio- 
sulphate,  2  kilos  ;  ammonium  chloride,  4  kilos  ;  boric  acid, 
500  grms.  ;  commercial  glycerin,  100  grms ;  chloral  or 
chloral  hydrate,  200  grms.  ;  sodium  chloride,  50  grms. ; 
sodium  bisulphite,  20  grms. ;  spirits  of  turpentine,  50  grms.; 
water,  500  litres.  The  leather  is  curried  and  finished  as 
usual. — R.  L.  .1. 

United  States  Patents, 

Tanning  Hides  or  other    Animal    Tissues ;    Process    for 

.     O.   P.    Amend,   New    Vork,    U.S.A.      U.S.  Pat. 

713,046,  Nov.  11,  1902. 

The  tanning  agent  employed  is  nitrite  of  iron,  chromium  or 
aluminium.  It  is  claimed  that  a  shicp-,  goat-,  or  calf-skin 
may  be  tanned  in  about  one  hour,  that  puering  and 
degreasing  are  unnecessary,  and  the  skins  may  be  tanned 
with  the  hair  on.  Four  ounces  of  chromium  nitrite  per 
gallon  makes  a__convcnient  tan-liquor. — R.  L.  J. 

Tanning  and  Leaching  Apparatus.  C.  M.  Walter,  Cin- 
cinnati, Ohio,  Assignor  to  the  Internal.  Leather  Co., 
S.  Dakota.     U.S.  Pat.  713,542,  Nov.  11,  1902. 

This  apparatus  is  arranged  so  that  leaching  and  tanning 
may  be  carried  on  simultaneously.  Two  concentric  drums 
revolve  in  a  vat,  the  inner  one  contains  the  material  to  be 
extracted  and  has  perforated  sides,  the  outer  is  a  skeleton 
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drum,  on  to  which  the  hides  are  hung.  Means  are  provided 
for  raising  the  liquid  to  any  desired  temperature  and  main- 
taining it  at  that  temperature,  and  other  mechanical  details 
are  given. — R.  L.  J. 

XV -MANURES.  Etc. 

Ekglisu  Patent. 

Ferlitisers  ;  Process  [Electrical]  nf  yiakbif/ .     J.  J. 

Creoke,  Great  Kills,  and  R.  Crooke,  Yonkers,  N.Y., 
U.S.A.     Eng.  Pat.  19,513,  Sept  5,  1902. 

The  "  sour  "  humus  of  salt  marshes,  bogs,  harbour 
dredgings,  or  the  like,  is  placed  in  rectangular  wooden 
tanks  of  about  five  tons'  capacity,  each  having  on  either 
side  an  electrode  of  sheet  iron  connected  with  a  source  of 
electricity.  The  electrolysis  is  continued  until  the  material 
at  the  anode  becomes  neutral  or  alkaline.  After  dryin"' 
the  product  is  fitted  for  use  as  a  fertiliser. — E.  S. 

Fbexch  Patent. 

Nitrogenous  Compounds;  Application  of ,as Manures. 

Cyanid  Gesellschaft,  Paris.  Fr.  Pat.3 19,897,  March  24,' 
1902. 

See  Eng.  Pat.  15,976,  U)02  :  this  Journal,  1902.  1338. 

—X.  H.  J.  M. 
United  States  Patent. 

Salt-Marsh   Material,  ^c. ;  Process  for   Converting  , 

into  a  Fertiliser,  and  the  Products  resulting  therefrom. 
J.  J.  Crooke  and  R.  Crooke,  Kew  I'ork.  U.S.  Pat. 
712,045,  Oct.  28,  1902. 

See  above  Eng.  Pat.  19,513,  1902.— X.  H.  J.  M. 


XVI.-SUGAR,  STARCH,  GUM,  Etc. 

Reducing  Sugar  in  Syrups  ;  Determination  of 
H.  Tervooren. 

See  under  XXIII.,  page  1560. 

English  Patents. 

Sugar  ;  Means  for  Boiling .     J.  CzapikowsI;i,  Xym- 

burg,  Bohemia.     Eng.  Pat.  15,031,  July  5,  1902. 

The  apparatus  consists  of  a  boiler  provided  with  a  rotary 
mixer  formed  of  tubes  through  which  steam  is  caused  to 
circulate  to  boil  the  juice,  and  subsequently  cold  water  to 
cool  the  syrup  during  the  rotation  ;  a  scraper  is  attached 
spirally  to  the  mixer  in  order  to  remove  the  syrup  from  the 
bottom  of  the  boiler  when  discharging. — J.  F.  B. 

Gluten     Tailings    [Starch     Manufacture^  ;     Method    of 

Ofilisiug .     E.  Gudeman.     Eng.  Pat.  9525,  April  2J, 

1902. 

See  under  XVIII.  A.,  page  1548. 

French  Patents. 

Sugar  Juices  ;    Process  of  Defecating   and   Decolorising 

.      A.    Besson.     Addition,  dated   Jan.    7,   1902,   to 

Fr.  Pat.  308,384,  Feb.  25,  I'.iOl. 

The  original  process  (see  U.S.  Pat.  710,413  ;  this  Journal, 
1902,  1406)  consists  ni  treating  the  juice  with  ammonia, 
filtering,  and  mixing  with  a  finely-divided  metal,  such  as 
aluminium,  either  alone,  or  alloyed  with  small  quantities  of 
other  metals.  The  improvement  here  described,  consists  in 
omitting  the  treatment  with  ammonia,  and  sending  to  the 
concentrators  the  juice  and  powdered  metal. — T.  H.  P. 

Sugar  Boiling  ;  Apparatus  for .     Portemont. 

Fr.  Pat.  319,365,  March  7,  1902. 

This  invention  consists  in  arranging  the  heating  tubes  of 
sugar-boiling  pans  in  the  form  of  arcs,  the  plan  of  one  such 
set  of  tubes  being  shown  in  the  figure.  The  ends  of  all  the 
tjibes  are  fixed  into  the  plates  J  and  J',  whilst  the  middle 
portions  of  the  tubes  pass  through  holes  in  the  plates  P,  by 
which  they  are  supported.    This  arrangement  does  away 


with  the  joints  present  in  the  ordinary  pipe-systems  in  use, 
and  thus  avoids  much  expense  as  well  as  leakage.  Claim 
is  also  made  for  the  separation  of  the  condensed  water  from 


the  heating  and  vacuum  chambers,  by  which  means  the 
circulation  of  the  steam  is  facilitated,  and  further,  for  the 
removal  of  the  non-condensible  gases. — T.  H.  P. 

Juices ;     Electrolytic     Purification     of    .        [Lead 

Saccharate.}     Kollrepp   and   Woh!.     Fr,  Pat.  319,635, 
March  15,  1902. 

The  electrolytic  purification  of  saccharine  solutions  mav  be 
effected  by  the  addition  to  the  juice,  and  to  the  positive 
electrode,  of  saccharate  of  lead,  or  other  basic  compounds 
easily  attacked,  with  a  lead  or  zinc  base.  The  deposits 
with  a  lead  base  thus  obtained,  are  transformed  into  lead 
saccharate  by  means  of  saccharine  and  alkaline  solutions. 
and  can  be  used  again  for  the  purifying  procejs. — G.  H:  R. 

Sugar  Juices ;  Improved  Method  of  Pressing  for  obtaining 

from  Beetroots,    Concentrated  Pure  ,  and  Besidues 

rich  in  Nutrient  Matter  and  poor  in  Water.     Baermann. 
Fr.  Pat.  319,874,  March  22,  1302. 

In  this  process,  which  is  an  improvement  on  that  described 
in  Fr.  Pat.  SOS.-irS  (this  Journal.  1903,  59),  the  sliced  or 
chopped  beetroots  are  mixed  with  beetroot  juice  heated  to  a 
temperature  exceeding  45' — 100"  C.  in  such  quantities  that 
the  beet  slices  rapidly  attain  a  uniform  temperature  of 
between  45°  and  100'  C,  for  preference,  80'.  The  heated 
slices,  either  with  the  juice  or  after  partial  or  complete 
separation  from  the  latter,  are  then  separated  in  presses 
into  juice  and  residue,  the  former  being  then  heated  and 
allowed  to  act  on  more  fresh  beet  slices,  whilst  the  Latter, 
after  drying,  yields  foodstu3  rich  in  sugar. — T.  H.  P. 

Bice  Starch  ;  Manufacture  of .     La  Societe  des  Pro- 

duits  Amylaces.     Addition,  dated  March  11,  1902,  to  Fr. 
Pat.  316,582,  Dec.  5,  1901. 

The  original  specification  related  to  a  method  for  the  pre- 
paration of  starch  from  rice  by  treating  the  latter  n-jth 
sulphurous  acid  solutions.  The  present  claim  is  for  the 
extension  of  the  process  to  the  preparation  of  maize  starch. 

— T.  H.  P. 
United  St.vtes  P.vtents. 

Baw  Sugar;  Process  of  Purifying  and  Preserving  . 

M.    Weinrich,     Yonkers,    X.Y.        U.S.    Pat.    711  603 
Oct.  21,  1902. 

The  raw  sugar  is  intimately  and  uniformly  mixed  with  a 
small  percentage  of  finely-powdered  burnt  liine.  The  sugar 
of  the  molasses  covering  the  sugar  crystals  forms  a  sucrate 
of  lime,  whilst  organic  impurities  contained  in  the  molasses 
are  simultaneously  decomposed.  The  mixture  is  then 
heated  in  a  current  of  air,  the  impurities  are  separated  by 
washing,  from  the  sugar  crystals  and  the  sucrate  of  lime,  and 
finally,  the  added  lime  is  neutralised  and  precipitated  from 
the  dissolved  sugar  crystals  and  sucrate  of  lime,  and  from 
the  wash-syrup. — T.  H.  P. 


1546 


JOURKAti  OF  THE   SOCIETY   OF  CHEMICAL  INDUSTRY. 


[Dec.  31,1902. 


Ceittrifugal  Machine   [Sugar].  ^.   R.   Wolff,  Goebeng, 
Java.     U.S.  Put.  712,628,  Nov.  4,  19U2.  ' 

In  centrifugal  machiues  for  drying  sugar,  the  basket  is 
provided  with  a  disi'harge-door  having  spring-blades  ex- 
tending outward  to  engage  catches  on  the  outside  of  the 
basket,  and  with  a  hand-lever  for  withdrawing  one  of  the 
springs  out  of  engagement  with  the  catches. — T.  H.  P. 

Sugar;  Apparatus  for  Moulding  .     J.  R-   Langlois, 

Paris.     U.S.  Pat.  712,391,  Oct.  28,  1902. 

Claims  are  made  for  various  combinations  of  the  con- 
stituent parts  of  a  n-.achine  for  mixing  and  moulding  sugar, 
consisting  of  \ertical  mixing  cyliuders  having  a  hot  water 
chamber  at  their  base;  a  horizontal  finishing  cylinder 
wbich  has  a  shaft  provided  with  blades  inside,  and  with 
a  hot  water  chamber,  and  is  in  communication  with  the 
mixing  cylinders  ;  a  distributing  cylinder  receiving  from 
the  finishing  cylinder  and  discharging  upon  a  moulding 
table,  rollers  being  hnug  on  pivots  from  the  distrilmting 
cylinder  and  working  upon  the  table,  which  has  means  for 
revolving  it.  A  vertical  cylinder  feeds  the  sugar  from  the 
mixing  cylinder,  and  a  chain  of  gears  and  pinions  operates 
simultaneously  the  mixers,  feeder  and  the  blade-shaft  of 
the  finishing  cylinder.  The  moulding  table  has  a  series  of 
removable  moulding  plates  arranged  in  a  trough  formed 
upon  the  upjier  surface  of  the  table  by  a  rim,  and  a  series 
of  segments  which  can  be  ruoved  vertically,  and  are  held  to 
the  periphery  of  the  table  by  bolts  extending  through  the 
segment  slots.  Each  segment  is  furnished  with  a  castor  or 
wheel  ocerated  between  the  wheels  of  an  inclined  circular 
track,  ^md  the  table  is  revolved  bj  a  worm-gear.  A  glazing 
or  finishing  roller,  and  also  a  pressure  roller  operate  over 
the  moulding  plates.  Steam  pipes  are  arranged  under  the 
table  for  heating  it.— T.  H.  P. 

Sugar  Loaves  ;  Process  of  Producing .     H.  Passburg, 

Moscow.     U.S.  Pat.  713,916,  Nov.  18,  1902. 

The  sugar  solution  is  boiled  down  to  the  usual  consistency 
for  cooling  in  moulds,  the  mass  is  poured  in,  and  theu 
subiected  to  a  rapid  cooling  by  inserting  the  moulds  in 
a  suitable  chamber  cooled  by  liquid  air,  vacuum  or  other 
suitable  meau'i.  The  rapid  cooling  prevents  the  decomposi- 
tion occurring  with  the  ordinary  slow  cooling. — T.  H.  P. 

XVII, -BEE WING,  WINES,  SHKITS,  Etc. 

Enzymes;   General  Theory  of  the  Action  of  Certain  . 

V.  Henri.  Comptes  Kend.',  1902,  135,  [21],  916—919. 
In  the  action  of  invertase  on  saccharose,  of  emulsiu  on 
salicin  and  of  diastase  on  starch  or  dextrin,  the  quantity  of 
ferment  being  constant,  the  velocity  of  the  hydrolysis 
increases  in  the  case  of  dilute  solutions — up  to  decinormal 
—  with  the  ciuicentration  of  the  substance  acted  on;  if  the 
solutions  exceed  decinormal  strength,  beyond  this  point  the 
action  is  almost  independent  of  the  concentration,  and  the 
velocitv  is  proportional  to  the  quantity  of  ferment.  lu 
the  inversion  of  saccharose,  the  addition  of  invert  sugar, 
retards  the  action  ;  for  the  same  quantity  of  invert  sugar 
vhe  retardation  is  less  the  greater  the  coacentration  of  the 
saccharose  ;  the  retardation  in  this  case  is  produced  almost 
solely  by  the  fructose.  The  retardation  by  the  addition  of 
the  products  of  hydrolysis  follows  the  same  law  in  the  cases 
of  emulsiu  ami  diastase.  The  course  of  the  inversion  of 
a  certain  quantity  of  saccharose  by  invertase  from  beginning 
to  end  follows  a"  law  more  rapid  than  that  for  inversion  by 
acids.  The  velocity  of  the  hydrolysis  of  salicin  by  emulsin 
is  slower  than  that  by  acids ;  lu  the  case  i,of  the  hydrolysis 
of  starch  by  amvlase  and  pancreatic  juice,  the  velocity  is 
practically  the  same  as  with  acids. 

If  it  be  assumed  that  a  certain  portion  of  the  enzyme 
enters  into  combination  with  the  substance  to  be  hydrolysed, 
another  portion  with  the  products  of  hydrolysis,  whilst  a 
third  portion  remains  free,  then  the  hydrolysis  m.ay  be 
carried  out  either  by  the  free  portion  or  by  that  in  (unstable) 
combination  with  the  substance  to  be  hydrolysed.  In  both 
cases,  however,  the  matheraatic  expression  lor  the  velocity 
of  the  reaction  turns  out  to  be  identical.  The  author  has 
made  experiments,  uuiler  constant  conditions,  on  hydrolysis 


by  means  of  invertase  and  emulsin  with  increasing  concen-  j 
trattons  of  the  substances  to  be  hydrolysed  ;  the  calculation 
of  the  constant  of  the   expression  from   the  experimental 
figures  gave  very  s.atisfactory  results.— J.  F.  B. 

Brewing  ;  Role  of  Nitrogenous  Sulistances  in . 

C.  J.   Lintner.      Zeits.  ges.    lirauw.,  25,    [45],  071—677. 

In  addition  to  the  carbohydrates  in  malt,  the  nitrogenous 
substances  play  an  important  part  in  brewing,  owing  to  the  j 
action  of  certain  of  them  in  the  conversion  of  insoluble 
members  of  the  former  group,  their  indispensable  character 
its  yeast  food,  and  considerable  iufluence  on  the  colour,  taste, 
and  stability  of  the  beer.  The  nitrogenous  substances  in 
question  are  almost  exclusively  proteins  or  albuminoids. 

Experiments  have  showu  that  the  protein  content  of 
barley  fluctuates  between  the  wide  limits  of  7-5  and  16  per 
cent.,  and  practical  experience  has  fixed  9 — U  per  cent,  as 
the  best  proportion  for  malting  bar-ley,  larger  percentages 
inducing  albumin  haze  in  the  beer ;  and  it  is  also  probable 
tliat  with  a  medium  percentage,  the  relative  proportions  of 
the  albuminoid  constituents  are  more  favourably  balanced. 
This  point  has  recently  been  examined  by  Kukla,  who 
concludes  that  the  total  amount  of  albuminoids  is  of  minor  in- 
fiuence  in  comparison  with  the  relative  proportions  of  soluble 
and  insoluble,  coagulable  and  uon-coagulable  members 
of  the  group,  special  importance  attaches  to  the  soluble 
non-coagul.able  albuminoids,  which  should  not  exceed  about 
1  •  6  per  cent.,  more  being  injurious.  On  the  other  hand, 
in  good  malting  barleys,  the  coagulable  albuminoids  often 
amount  to  £0  per  cent,  of  the  total  soluble  albuminoids, 
whilst  in  poor  grades  they  may  recede  to  10 — 15  per  cent, 
of  the  latter.  An  abnormal  percentage  of  soluble,  and 
especially  noncoagulablc  albuminoids  appears  to  indicate 
the  prevalence,  during  the  ripening  of  the  grain,  of 
influences  unfavourably  affecting  the  nature  of  the 
albuminoids. 

In  view  of  the  fact  that  no  enzyme  has  ySt  been  dis- 
covered, in  malt  extract,  capable  of  effecting,  outside  the 
grain,  the  extensive  decomposition  sustained  hv  the 
albuminoids  in  the  barleycorn,  it  seems  probable  that  this 
reaction  is  due  to  the  direct  activity  of  the  cell  plasma ; 
whilst  the  simple  conversion  of  the  albuminoids  into  a 
soluble  form  may  be  attributed  to  proteolytic  enzymes, 
as  detected  in  malt  by  Windiseh  and  Schcllhorn. 

As  a  rule  no  great  change  is  effected  in  the  albuminoids 
by  the  steeping  process  in  m.alting,  though  small  quantities 
are  extracted  by  the  water  ;  but  oversteeping  is  apparently 
accompanied  by  enzymatic  processes,  re-^ulting  in  extensive 
liquefaction  of  the  proteins,  though  not  with  any  further 
degradation,  the  corns  then  becoming  steely  when  kilned. 
The  influence  of  oxidation  at  the  steeping  stage,  as  exerted 
in  the  aeration  steep  recommended  by  Windiseh,  is  favour- 
able, by  making  the  conditions  of  germination  more  natural ; 
and  it  has  been  found  that  the  resulting  beers  deposit  less 
sediment  on  pasteurisation  than  those  from  the  malt  steeped 
in  the  ordinary  waj-. 

In  the  examination  of  kilned  malt,  Kukla  found  that  the 
proportion  of  soluble,  non-eoagulable  albuminoids  should  not 
exceed  3  •  6  per  cent.,  but  fresh  investigation  is  necessary  to 
determine  whether  this  limit  should  be  insisted  on  i 
practice. 

One  of  the  principal  changes  effected  on  the  kiln  is  the 
coagulation  of  some  of  the  soluble  albuminoids  ;  but  peptoni- 
sation  has  not  yet  been  definitely  proved,  and  indeed  is 
improbable.  This  coagulation  increases  with  the  amount  of 
water  present  at  the  coagtdation  temperature  ;  and  iuter- 
mediate  products  of  partial  solubility  may  be  formed,  the 
subsequent  coagulation  of  which  produces  turbidity  in  the 
beer.  The  beneficial  effect  of  ellicient  kilniu',;  iji  the  case 
of  Pilseii  malt  may  be  ascribed  to  the  completeness  of  the 
coagulation  thereby  effected. 

In  connection  with  mashing,  the  author  is  indisposed  to 
accept  as  proved  the  assumption  that  the  albuminoids  are 
degraded  by  a  peptic  enzyme,  since  the  known  proteolytic 
enzyme  in  malt  is  too  weak  to  have  any  appreciable  effect. 
The  mashing  process  may,  however,  modify  the  relative 
proportions  of  albuminoids  in  the  wort,  prolonged  mashing 
increasing  the  dissolved  amides,  whilst  more  alhumics  are 
extracted   at  low   temperatures  than  high  ;  and  the  larger 
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the  amoiiut  of  coaguIaWe  albuminoids  the  brighter  the  wort, 
after  "  breaking."  ' 

As  regards  aUnimose,  it  is  found  that  the  percentage  is 
increased  by  boiling  the  wort  in  shallow  layers,  reducing 
the  time  of  boiling  in  the  hop  eopper,  slow  mashing  at  a  low 
lemiierature,  and  the  use  of  cooler  sparging  liquor.  Zeidler 
J  and  Nauck  also  found  tbat  abundance  of  albumose  (over 
5  percent.)  produced  a  mild  full  flavour  in  the  beer. 

As  yeast  food,  the  amides  are  apparently  selected  by  the 
cells  in  preference  to  the  alburaoses,  which  are  also  utilised. 
Asparagin  is  only  found  in  the  radicle  of  the  embryo. 

— C.  S. 


Indian  Fig-Must ;  Alcoholic  Fermentation  of- 
of   Yeast  acclisiatised  to   Sodium  Fluoride. 


—,  bjf  means 
C.  Upliani 
and  L.  Sarcoli.  Atti.  E.  Accad.  del  Lincei,  Roma,  H 
[5],  173—178.  Chem.  Centr.,  1902,  2,  [21],  1334.  ' 
In  continuance  of  their  previous  experiments  (this  Journal, 
1902,  268),  the  authors  have  been  able,  on  the  basis  of 
Eftront's  work  (see  this  Journal,  1894,  9R8,  1079,  1213) 
on  the  action  of  sodium  fluoride,  to  obtain  a  satisfactory 
yield  of  alcohol  vrithout  previous  sterilisation.  They  find 
that  if  fermentation  be  induced  in  Indian  fig-must  containing 
0-25  per  cent,  of  sodium  fluoride,  by  Sacch.  Pastoriatms  II. 
■which  has  been  acclimatised  in  a  sodium  fluoride  solution 
of  the  same  concentration,  an  almost  theoretical  yield  of 
alcohol  is  obt.ained.  Sacc/i.  Opunliae  is  completely 
eliminated,  and  the  secondary  bacterial  fermentations 
(lactic  fermentation,  &c.)  are  suppressed. — A.  S. 

Mannan  ;    Liquefactio7i  oj ,  by  Microbes.      S.   Sawa- 

mura.     Bull.   Coll.  Agric,  Tokio,  5,  2.-)9 — 2(i2.      Chem. 
Centr.,  1902,2,  [21],  1328. 

The  observation  that  the  vegetable  mucilage  from  Hi)- 
drangea  pamciilata,  Sieb.,  used  in  the  preparation  of 
Japanese  paper,  liquefies  rapidly  on  keeping,  led  the 
author  to  e.\amine  the  action  of  diii'ereut  micro-organisms  on 
mannan  jellies,  which  were  prepared  for  the  purpose  from 
extracts  of  the  root  of  Conophallus  Kouijaku.  Of  the 
microbes  examined,  only  Bac.  viesentet  icus  vulgatus 
liquefied  the  mannan  jellies  easily.  Bac.  prodigiosus 
appears  to  contain  traces  of  the  enzyme  which  causes 
liquefaction.  The  liquefaction  of  the  vegetable  mucilage 
mentioned  was  undoubtedly  caused  by  Bac.  mesentericus, 
and  the  author  observed  that  the  process  was  strongly 
accelerated,  with  increased  formation  of  sugar,  if,  besides 
the  bacteria,  a  certain  wild  yeast,  which  was  inactive  alone, 
were  present. — A.  S. 

Sulphurous  Acid  in  Wine ;   Detection   and  Rapid   Deter- 
mination of- .     L-  Matbieu. 

See  under  XXIII.,  page  1559. 

Wine  ;  Determination  of  Glycerin  in .     A.  Trillat. 

See  under  XXIII.,  page  VSO. 

■Ekglish  Pate-nts. 

3Ialt  Kilns.     \V.  Aekroyd  and  F.  Buckley,  Halifax. 
Eng.  Pat.,  2  l,24.i,  A'ov.  29,  1901. 

The  kiln  consists  of  one  or  more  drying  floors  carrying  the 
grain,  beneath  which  is  situated  a  hot  air  chamber  contain- 
ing the  discharge  openings  of  a  number  of  heating  pipes. 
These  pipes  are  heated  by  means  of  a  furnace,  the  products 
of  combustion  being  completely  isolated  from  the  grain. 
Pure  air  from  the  outside  is  drawn  through  the  heating 
pipes  and  mixing  chamber  to  dry  the  grain.  The  tempera- 
ture is  regulated  automatically  by  means  of  contracting  and 
expanding  mi'tal  rods  which  open  and  close  the  admission 
orifices. — J.  F.  15. 

Vertical  Boilers,  Breivers'  Coppers,  and  the  like  ;  Furnaces 
for .     W.  C.  Courts.     Eng.  Pat.  27,  Jan.  1,  1902. 

See  under  II.,  page  1524. 

Spirit ;  Solidified .     Spirltine,  Ltd.     From  J.  Drapier 

and  P.  Dubois.     Eng.  Pat.  24,146,  Nov.  27,  1902. 

See  under  VI.,  page  1524.  " 


French  Patents. 

Colour-Malt ;  Preparation  of  Tasteless  Extracts  of  — . 

Weyermann.     Fr.  Pat.  319,737,  March  19,  1902. 
See  Eng.  Pat.  G796,  1902  ;  this  .Journal,  1902,  923. 

—J.  F.  B. 

Wines ;    Process  for    making    Champagne  .      Oger, 

Fr.  Pat.  319,588,'  March  13,  1902. 

In  this  process  all  the  operations  which  are  usually 
performed  ui  bottle  for  making  Champagne  winei  are 
carried  out  in  one  large  closed  vessel.  The  wine  is 
saturated  in  this  vessel  with  carbon  dioxide  under  high 
pressure.  If  reqnireil,  sugar  is  then  added  and  the  wine  is 
maintained,  under  the  same  pres.sure,  until  clari6cation, 
and  the  chemical  reactions  involved  are  completed,  after 
which  the  clear  wine  is  bottled  off  under  pressure. 

—J.  F.  B. 
Filtering  Liquids    [Wine']    in   Absence   of  Air  and  Per- 
mitting  the    Refdtering   of  the   Liquid ;   Apparatus  for 
.     Caubet.     Fr.  Pat. '319,728,  March  18,  1902. 

This  is  an  apparatus  for  filtering  wine,  comprising  two 
wooden  casings  lined  with  tinned  copper,  each  casing  con- 
taining a  filtering  bag,  and  being  furnished  with  inlet  and 
outlet  taps  so  arranged  that  the  two  filters  can  either  be 
used  separately  or  together,  or  the  wine  can  be  caused 
to  filter  through  both  of  them  in  succession. —  L.  A. 

Tartars   and    Lees    if    Wine. ;    Enrichment    of ,   bif 

Mechanical  Means.    David.    Fr.  Pat.  319,575,  March  13, 
1902. 

Crude  tartar  and  lees  of  wine  are  pulverised  and  subjected 
to  a  series  of  operations  similar  to  those  performed  in  the 
milling  and  sorting  of  flour,  e.g.,  bolting  and  blowing.  The 
different  grades  so  obtained  have  a  richness  corresponding 
with  their  pliysical  condition.  lu  some  cases  when  a  richer 
material  is  required,  the  euriclied  portions  are  subjected  to 
a  process  of  washing  and  levigation  in  apparatus  similar  to 
that  employed  for  the  levigation  of  minerals. — J.  F.  B. 

Alcohol ;  New  Method  and  Apparatus  for  Producing . 

Billet.     Fr.  Pat.  319,770,  March  20,  1902. 

The  three  processes  of  maceration  (or  diffusion),  fermenta- 
tion and  distillation  are  all  carried  out  in  one  and  the  same 
vessel.  The  vessels  are  constructed  in  batteries  of  three. 
The  fermented  juice  from  one  vat  is  utilised  for  the 
extraction  and  termeutat!on  of  the  fresh  material  in  the 
next,  whilst  the  hot  spent  wash  from  the  third  is  utilised 
for  heating  up  the  fermented  material  ready  for  distillation 
in  the  vat  from  which  the  juice  has  been  dr.ained  off. 

—J.  F.  B. 

Oxidation    bit    the    Electric     Current;     Process     of . 

\ Pasteurisation  and  Ai/eing  of  Fermented  Liqui}rs,  Sfc] 
>Iodon  and  Piettre.     Fr.  Pat.  319,957,  March  26,  1902. 

See  under  XI.  A.,  page  1539. 

Casks;   Disinfection  of .     Dufour.     Fr.  Pat.  319,423. 

March  8,  1902. 

The  interior  "of  the  cask  is  fumigated  with  steam  charged 
with  disinfectant  vapours.  The  bung-hole  of  the  cask 
is  placed  in  comiimoication  with  a  receptacle,  which 
contains  the  disinfecting  material,  e.g.,  hups.  Steam  is 
admitted  at  the  bottom  of  this  receptacle,  and  ascends 
through  the  material  into  the  cask,  the  coiideused  water 
being  drawn  off  bj-  another  cock  at  the  bottom. — J.  F.  B. 

United  States  Patents. 

Grain;  Process  of  Steeping .     VV.  P.  Rice,  Chicago. 

U.S.  Pat.  713,349,  Nov.  11,  1902. 

Wateic  is  charged  with  air,  gas,  or  a  gaseous  mixture,  under 
pressure,  in  a  closed  vessel,  under  conditions  favourable  to 
thorough  saturation.  The  charged  water  is  then  utilised 
or  steeping  grain  by  passing  it  upwards  through  the  mass  of 
grain. — J.  F.  B. 
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Clearinq  Fluids  [  Wihcs,  iSt]  containhiq  Free  Acids  or 
Acid  Salts.  H.  Kasire'r,  Vienna.  U.S.  Pat.  713,640, 
Nov.  18,  I9U2. 
Alcoiilio  liquors  or  vinegar  are  cleared  by  addition  of  a 
casein  oouipoiind  (preferably  that  with  soda)  dissolved  in 
water.  After  some  days,  the  liquid  is  drawn  off  from  the 
.-tilisided  precipitate. — E.  S. 

Distiller's   Spent  Hesidues  ;    Apparatus   for  Trealmriil   of 

.     C.  G.  Sudre  and  ('.  V.  Thierry,' I'aris.     U.S.  Pat. 

712,343,  Oct.  28,  1902. 

SEEEng.  Pat.  2,026  of  1901  ;  this  Journal,  1901,492. 

—J.  F.  B. 

XVIII.-FOODS;  SANITATION;  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(^.•)— FOODS. 

Moist  Gluten  in  Flour ;    Veteriitijiation  of -.     M.  Arpin. 

See  under  XXIU.,  puye  15GU. 

English  Patekts, 

Gluten    Tailings;    Method  of  Utilising   .     E.    Gude- 

nian,  Chicago,   U.S.A.     EDg.  Pat.  9525,  April  24.  1902. 
Under  luternat.  Couv.,  Oct.  17,  1901. 

SUK  U.S.  Pat.  695,720  ;  this  Journal,  1902,  633.—,!.  F.  K. 

FiiExri!  Patents. 

Food-Stuff'  ConlaiuiiKf  Molasses  ;    Muuitfactureof  a . 

Schrader.  Fr.  I'at.  319,266,  i\Iarch  4,  1:102. 
The  molasses  is  diluted  with  water  to  a  density  of 
y2" — 3f "  B.,  and  is  then  mixed  with  other  food  materials  in 
ii  suitable  apparatus.  ( tn  allowing  the  mixture  to  stand,  it 
becomes  solid.  To  prevent  fermentation,  &.C.,  it  is  advisable 
to  cool  the  product  to  4'  C.  for  a  time. — W.  P.  S. 

Eqgs  ;  Preserriiig  Compound  for .     .Sociele  Aktiebolaget 

Ovalin.     Fr.  Pat.  319,:iOO,  March  4,  1902. 

See  Eng.  Pat.  18,439,  1901  ;  this  .lournal,  1902,  1,242. 

— W.  P.  S. 

Cattle-Food  ;  Mamifarlure    of  ■ .      Dupire.     Fr.    Pat. 

3l'9,30I,  March  4,  1902. 

See  U.S.  Pat.  713,620, 1902 ;  below.— W.  P.  S. 

Milk  Compound  Hesemblini;  Meat  Extract.     Eichelbaum. 
Fr.  Pat.  319,6l'l,  March  14,  1902. 

Skimmed  milk  is  peptonised  by  adding  trypsin,  and 
keeping  the  mixture  at  a  temperature  of  37^  C.  for  12  — 15 
hours.  The  milk  sugar  is  then  inverted,  and  the  solution, 
after  neutralisation,  is  fermented,  and  filtered.  Sodium 
chloride  is  added  to  the  filtrate,  which  is  evaporated  to  the 
desired  consistency. — W.  P.  S. 

Maize;    Extraction    of   an    Albuminoid    Compound    from 

.     Donald  and  Labbc.     Fr.  Pat.  320,027,  March  28, 

1902. 
Maize  is  crushed  and  extracted  with  hot  amyl  alcohol. 
The  extract  is  precipitated  by  the  addition  of  a  hydro- 
carbon, carbon  tetrachloride  or  the  like,  the  precipitated 
albuminoid  being  filtered  oil,  washed  with  carbon  tetia- 
chloride,  and  dried.  The  extracted  maize,  after  lemova!  of 
the  solvent,  mav  beused  for  brewing,  &c.  (See  this  Journal, 
1902,  1464.)— W.  P.  S. 

Ekuatum. 
This  Journal,  1902,  page  1464,  col.  2,  line  5  from  bottom, 
for  "Fr.  Pat.  18,311  "  read  "Fr.  Pat.  318,311." 

United  States  Patents. 

T'aeuMWi  Pan.     [Milk.']     M.  Ekenberg,  Gothenberg, 
Sweden.     U.S.  Pat.  "11,719,  Oct.  21,  1902. 

In  the  apparatus  described,  a  hollow  rotating  drum  is 
place<l  in  the  vacuum  pan.  Steam  heaters  are  provided 
both  inside  and  outside   the  lotatiug  drum.     The   latter,  as 


it  rotates,  carries  with  it  a  film  of  the  substance  to  be 
evaporated,  the  thickness  of  the  film  being  regulated  by  a 
scraper.     .\  second  set  of  scrapers  removes  the  dried  film. 

— W.  P.  S. 

Milk    E.rtract ;   Process    of  Making  .     ( t.   p^berhard, 

Ludwigslust,   Germany.      U.  S.    Pat.    712,274,   Oct.    28, 
1902. 

Ca.sein,  sugar,  and  albumin  are  removed  as  far  as  possible 
from  skimmed  milk.  The  milk  siilution  is  then  evaporated, 
treated  with  formaldehyde,  boiled,  and  preeiriitated  by  the 
addition  of  "  alkali."  After  filtering,  tlie  solution  is  mad- 
slightlv  aeid  with  phosphoric  acid,  evaporated,  and  chopped 
meat  is  added.  The  latter  is  then  removed  by  straining, 
and  the  liquid  freed  from  albumin,  clarified  and  concentrated. 
(See  ¥Aig.  Pat.  21,7.3!^,  1901  ;  this  Journal,  1902,  183.) 

— W.  P.  S. 

Centrifugal     Separator    [Milk']    .       P.    L     Kimball, 

Assignor  to   Vermont  Farm  llachiue  Co.,  Bellows  Falls, 
Ver.     U.S.  Pat.  712.310,  Oct.  28,  1902. 

An  annular  projection  or  ring  is  placed  at  the  bottom  of  the 
interior  wall  of  the  drum.  A  liner  fits  iuside  this  ring, 
leaving  a  space  l,etween  the  liner  aud  the  bottom  o(  the 
drum.  The  separated  milk  moves  to  the  wall  of  the  drum, 
then  downwards  and  through  holes  in  the  ring  into  the 
space  under  the  liner,  where  it  is  directed  into  outlet- 
passages,  by  radial  wings  on  the  under  side  of  the  liner. 

— \\'.  P.  S. 

Milk-Heater.     F.  D.  Talcott,   Mayuard,  Iowa.     U.S.  Pat. 
712,345,  Oct.  28,'l902. 

The  apparatus  consists  of  a  stationary  cylinder  provided 
with  a  hot  water  jacket.  A  revolving  cylinder  containing 
hot  water,  and  having  stirriug  blades  or  rib^  on  its  outside. 
is  placed  within  the  first  cylinder,  a  small  space  being  left 
between  the  walls  and  bottoms  of  the  two,  through  which 
the  milk  passes,  entering  at  the  bottom  aud  leaving  at  the  top. 
The  water  jacket,  and  the  water  in  the  revolving  eyliudei, 
are  heated  by  suitable  steam  pipes. — W.  P.  S. 

Milk    in    a     Dry    Form;    Process    of    Preserving . 

J.  A.   Just,   Syracuse,   N.Y.      U.S.  Pat.  712,545,  Kov.  4, 
1902. 

The  milk  is  treated  with  small  amounts  of  eahium  oxide 
dissolved  in  calcium  chloride  solution,  of  sodium  caiciuui 
citrate,  and  of  an  alkali  hypochlorite.  Tie  milk  is  then 
violently  boiled  on  a  s^.rface  heated  to  a  temperature  above 
212' F.,  but  below  2"0'F.,  and  is  finally  drawn  on  to  a 
surface  also  heated  above  212'  p.,  where  it  is  dried  and  the 
film  removed. — W.  P.  S. 

Lir/uids   [Mdk]  ;   Method  of  Preserring    .       W.     H. 

liirehmore,  lliiioklyn.   Assignor  to  C.   A.   Collins,  Xew 
York.     U.S.  Pat.  7"l3,840,  Nov.  18,  1902. 

A  CONTAINER,  such  as  a  syphon  bottle,  is  filled  with 
sterilized  water  and  heated  to  212'  F.  Sterilized  air  or 
nitrogen  is  then  adniitteil  under  pressure,  whereby  the  water 
is  expelled.  The  previously  sterilized  liquid  to  be  preserved 
is  then  forced  into  the  container,  without  contact  with  the 
atmosphere. — W.  P.  S. 

Milk;  Process   of  Preserving  .       \V.    if.    Birchmore, 

Brooklyn,  Assignor  to  C.  A.  CoUius,  New  York.  U.S. 
Pat.  713,841,  Kov.  18.  1302. 
The  milk  is  filled  into  a  sterilized  siphon-bottle,  and 
pasteurized.  A  sterile  gas  is  then  forced  into  the  licltle 
under  sulficieut  pressure  to  expel  the  milk  therefrom  when 
required  for  use — W.  P.  S. 

Pasteurizer;      [Beer    and    Milk] .       A.    A.     Busch, 

It.  Gull,  and  T.  J.  Barry,  all  of  St.  Louis,  Mo.  U.S. 
Pat.  713,952,  Nov.  18,  1902. 
The  bottles  containing  the  liipiid  to  be  pasteurized  are 
carried  by  means  of  a  moving  band  through  a  chamber 
filled  with  water.  The  I'hamber  is  divided  by  vertical 
partitious  which  alternately  reach  to  the  top  and  bottom  of 
the  chamber.  The  bottles  are  carried  over  aud  under  these 
partitious.       The   water  circulates   through    the   chamber,; 
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enteriDg  coI<I  where  the  bottles  leave,  aud  being  run  off  at 
the  other  end  of  the  pasteurizer  where  the  bottles  enter. 
The  water,  as  it  passes  throufrh  the  middle  partitions,  is 
heated  by  steam  coils. — W.  1'.  ,S. 

Cream  Separator.  I.  V.  B.  Knudson,  Copenhagen. 
U.S.  Tat.  712,.390,  Oct.  28,  1902. 
A  CENTRAL  vertical  feed  pipe  is  placed  in  the  separator 
drum,  and  has  a  series  of  rows  of  apertures  extending  in  a 
direction  parallel  with  its  a.xis.  A  row  of  apertures  is  placed 
adjacent  to  the  forward  face  of  each  of  a  number  of  radial 
plates  fixed  to  the  central  pipe  and  extending  to  the  wall  of 
the  drum.— W.  1'.  .s. 

Meat ;    Preparation  for   Preserving .     E.  Markovits 

Berlin,  and  F.   Guthm.ann,  Friedenati,  Germany.      U  .'^ 
Pat.  711,990,  Oct.  28,  \WZ. 

Forty  parts  of  gelatin,  15  parts  of  ag.ar-agar,  and  two  parts 
of  salt  are  boiled  with  .'J.j  parts  of  water  for  some  time. 
After  cooling,  seven  parts  of  alcohol  and  oae  part  of  sodium 
salicylate  are  added  and  thoroughly  mixed.  The  mixture  is 
again  boiled  after  adding  a  further  10  parts  of  water,  and  is 
then  ready  for  jiainting  over  the  surface  of  meat  to  be 
preserved. — \V.  1*.  S. 

Protcids    from     Non-Nilroijenous     Bodiet  :     Process     of 

Separating .     J.    Carstairs,     Bradford.       U.S.     I'at. 

713,395,  Nov.  11,1902. 

The  substance,  from  which  it  is  wished  to  obtain  the 
nitrogenous  substances  free  from  fat,  oil,  aud  other  non- 
nitrogenous  matters,  is  mixed  with  a  saturated  .solution  in 
methyl  alcohol  of  nine  parts  of  phenol  and  one  part  of 
benzyl  alcohol.  The  mixture  is  heated,  or  boiled  if 
necei-sary,  when  the  nitrogenous  substances  are  solidified 
and  the  fat  &c.  separates  aud  can  be  removed.  —W.  P.  .S. 

Cereal  Foods  ;  Process  of  Preserving .    11.  D.  Winton, 

Assignor    to    F.    C.    Hersey,    Wellesley    Hills,     Mass. 
U.S.  Pat.  713,580,  Nov.  11,  1902. 

The  granuhited  cereal  is  mixed  with  a  thin  sugar  syrup  and 
rapidly  agitated  for  the  purpose  of  coating  the  granules. 
The  latter  are  then  compressed  into  blocks,  and  dried. 

— W.  P.  8. 

Cereal  Food.  H.  D.  Winton,  Assignor  to  F.  C  Hersey, 
Wellesley  Hills,  Mass.  U.S.  Pat.  713,581,  Nov.  11, 
1902. 

The  food  is  prepared  by  the  process  described  under 
U.S.  Pat.  713,580,  1902  (see  above).— W.  P.  S. 

Cereals ;    Method   of  Preserving -.      H.    D.    Winton, 

Assignor    to    F.    C.    Hersey,    Wellesley    Hills,    Mass. 
U.S.  Pat.  713,582,  Nov.  11,  1903. 

The  cleaned,  granulated  cereal  is  subjected  to  the  fumes  of 
sulphur  or  salt  at  a  high  temperature,  aud  is  then  mixed  or 
coated  -with  sugar  solutions  as  in  U.S.  Pat.  713,580, 1902, 
(see  above). 

Cattle  Food;    Process  of  Making .     L.  J.  P.   M.   Y. 

Dupire,  St.  Pol,  Fr.anee.     U.S.   I'at.   713,620,    Nov.   18, 
1902, 

Vegetable  substances,  such  as  straw,  hay,  wood-reeds, 
bagasse  and  the  like,  are  chopped  and  freed  (rom  gummy 
and  resinous  matters  by  boiling  with  caustic  soila  solution 
(1' — 2^B.).  The  vegetable  matter  is  then  washed  and 
macerated  with  about  15  per  cent,  of  ijuick-lime  for  several 
days  and  again  washed.  After  drying  and  pulping,  the 
residue  is  mixed  with  30 — tJO  per  cent,  of  molasses,  and 
formed  into  cakes. — W.  P.  S. 

(S.)— SANITATION. 

Waters  containing   .Silicon  and   Magnesium,  Piirifiection 

of  ,         O.    Kebuffat.     Gaz.   chim.    ital.,   32,    [2], 

173—178.      Chem.  Centr.,  1902,  2,  [21],  1347. 
\s  waters  containing  silicon,  magnesium,  and  chlorine,  the 
magnesium    is  only   separated   to   a   small   extent   by   the 
ordinary  decomposition  of  the  bicarbonates ;  for  complete 


precipitation,  lime  must  be  added.  Silicon  is  precipitated 
onlj'  after  separation  of  the  magnesium,  and  the  presence 
of  a  definite  quantity  of  free  lime  is  required  for  complete 
precipitation.  The  purification  of  waters  containing  silicon 
and  magnesium  must  therefore  be  effected  in  two  stages. 
The  water  is  first  treated  in  the  cold  with  excess  of  lime, 
and  this  excess  is  afterwards  precipitated  by  sodium 
carbonate  or  the  requisite  quantity  of  carbon  dioxide. 

— A.  S. 

Crude  Sewage;  Bacterial  Treatment  of .      F.Clowes, 

Fourth  Report  to  the  London  County  Council,  April  17, 
1902.  (P.  S.  King  and  Son,  2  and  4,  Gre.at  Smith  Street, 
Victoria  Street,  Westminster,  S.W.,  'is.  6d.) 

In  the  experiments  undertaken,  the  raw  sewage,  which  had 
been  screened  from  its  coarser  matters  only,  was  pumped 
continuously  into  a  settling  tank,  the  rate  of  supply  being 
so  adjusted  that  the  sewage  remained  about  six  hours  in 
the  tank  before  flowing  away  through  au  elbow  pipe, 
beneath  the  suifaoe,  into  the  coke-beds.  In  this  tank 
practically  the  whole  of  the  suspended  or  floating  matter 
settled  out  as  sludge.  The  settled  sewage  was  allowed  to 
flow  into  a  tank  tilled  with  fragments  of  coke  to  a  depth 
of  six  feet.  When  the  bed  was  filled  to  the  surface  of  the 
coke,  the  supply  was  stopped,  the  sewage  allowed  to  remain 
in  contact  with  the  coke  for  two  hours,  then  drained  off 
from  the  bottom  of  the  bed,  the  coke-beds  allowed  to  stand 
empt}'  for  two  hours,  and  then  refilled  with  a  fresh  supply 
of  sewage,  which  was  treated  in  the  same  manner. 

The  conclusions  drawn  from  a  large  amount  of  experi- 
mental work  are  : — 

(1)  By  suitable  continuous  undisturbed  sedimentation, 
the  raw  sewage  is  deprived  of  matter  tliat  would  choke  the 
coke-beds,  and  the  sludge  which  settles  out  is  reduced  in 
amount  to  a  very  considerable  extent  by  bacterial  action. 
During  the  first  period  of  six  months,  before  the  bacterial 
action  was  fully  developed,  25 'B  per  cent,  of  the  most 
putrescible  portion  of  the  sludge  was  destroyed,  and  during 
a  subsequent  similar  period,  more  than  50  per  cent,  dis- 
appeared. The  reduction  might  be  increased  by  the 
preliminary  removal  of  road  detritus  from  the  sewage. 

(2)  The  coke-beds,  after  they  have  developed  their  full 
purifying  power  by  use,  have  an  average  sewage  capacity 
of  about  30  per  cent,  of  the  whole  space  which  h,as  been 
filled  with  coke. 

(3)  The  capacity  of  the  coke-bed,  when  filled  with 
settled  sewage,  fluctuates  slightly,  but  undergoes  no  per- 
manent reduction.  The  bed  does  not  choke,  and  its 
purifying  power  steadily  improves  for  some  time. 

(4)  Coke  of  suitable  quality  does  not  disintegrate  during 
use. 

(5)  The  effluent  from  coke-beds  does  not  undergo 
offensive  putrefaction  even  in  summer  heat ;  it  satisfactorily 
supports  the  respiration  of  fish. 

(6)  The  use  of  chemicals  is  quite  unnecessary  with  the 
bacterial  method  of  treatment. 

In  a  short  summary  of  the  evidence  given  before  the 
Royal  Commission  on  Sewage  Disposal,  it  is  stated  that  the 
majority  of  the  witnesses  agreed  that  crude  sewage  cannot 
be  successfully  treated  by  contact  beds  alone,  as  the  liquid 
capacity  of  the  beds  diminishes  so  rapidly  that  they  soon 
become  useless.  A  preliminary  process  of  sedimentation, 
which  is,  in  most  cases,  also  rendered  an  anaerobic  or 
"  septic  "  process,  is  necessary  to  overcome  this  difSculty. 
With  regard  to  the  respective  merits  of  the  continuous  and 
intermittent  systems  with  coke-beds,  the  former  produces  a 
larger  amount  of  nitrates,  but  the  efllueut  is  not  so  free 
from  suspended  solids.  A  special  method  of  distribution  of 
the  liquid  on  to  the  bed  is  also  required  by  the  continuous 
system,  aud  this  is  a  cause  ot  additional  expenditure  and  of 
additional  trouble  in  maintenance.  Letts  has  found  that 
the  presence  of  salt  prevents  the  formation  of  nitrates. 
There  are  also  given  in  the  report : — Details  of  experi- 
mental bacterial  treatment  of  crude  sewage  at  the  Northern 
Outfall  Works  (Barking)  ;  details  of  the  experimental 
treatment  at  the  Southern  Outfall  Works  (Crossness)  ; 
tabulated  lists  of  results  of  chemical  examination  of  the 
crude    sewage    and  of    the  effluents  ,    and    tables   giving 
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infonnation  with  regard  to  bacterial  or  natural  treatment  of 
fewage  at  various  centres  throughout  the  country.  (See 
also  this  Journal,  1901, 494.)— A.  S. 

Kilns  or  Furnaces  [Burning  House  Refuse.']  H.  H.  Lake. 
From  C.  A.  Schuppmann.  Eng.  Pat.  24,840,  Dec.  5, 
1901. 

See  under  X.,  page  1536. 

Sewage   and  PoUuhd     Waters;    Apparatus   for    Use   in 

.  connection  loith   the   Purification  of  ■.       [Sprinhliny 

Apparatus.]     I?.  P.  Candy,  Redhill.     Eng.  Pat.  22,923, 
Nov.  13,  1901. 

A  JIERCDRV  trap  or  seal  is  placed  round  the  joint  between 
the  supply  conduit  and  the  rotatory  sprinkling  apparatus. 
The  latter  runs  on  ball-bearings  which  are  enclosed  and 
protected  from  dirt  and  moisture  by  a  second  mereurj'  trap. 
A  lubricating  bath  is  provided  for  the-'e  bearings  and  means 
for  withdrawing  any  water  which  may  find  its  way  into  the 
oil  bath.  A  bearing  for  the  rotatory  part  of  the  apparatus 
may  also  be  placed  in  the  lower  mercury  trap.  Tbe  rotatory 
apparatus  is  described  in  Eng.  Pat.  8671,  1894  (this 
Journal,  1895,  674).— W.  P.  S. 

French  Patents. 

Oxidation;  Process  of ,by  the  Electric  Current  [  Water 

Purifcaiion'].     Nodon  and   Piettre.     Fr.    Pat,  319,957, 
March  a6,  1902. 

See  under  Xl.  A.,  page  1539, 

United  States  Patent. 

Water  Purifier.    G.  M.  Davidson,  Oakpark.  111.    U.S.  Pat. 

712.770,  Nov.  4,  1903. 

A  combination  of  a  cheaiical-mixing  tank,  a  chemical- 
feed  tank  both  containing  stirrers,  and  connected  by 
reciprocating  pumps,  and  a  tilting  measuring  vessel  to  receive 
both  the  chemical  solution  and  the  water  supply.  The 
tilting  vessel  is  connected  with  the  "  walking  beam  "  of  the 
pump  mechanism,  its  movements  being  modified  with  a 
dash-pot  mecbani-iin,  and  discharges  its  contents  through 
holes,  in  a  uniform  manner,  inio  a  settling  tank. 

— S.  H.  J.  M. 
Water  Purifier.     G.  M.  Davidson,  Oakpark,  III    U.S.  Pat. 

712.771,  Nov.  4,  1902. 

The  purifier  consists  of  a  chemical-feed  tank,  containing  a 
stirrer,  a  water-supply  pipe  to  receive  the  chemical  solution 
passing  from  pumps  on  the  feed  tank,  and  a  tilling  vessel 
into  which  the  mixed  chemical  solution  and  water  supply 
are  discharged.  The  tilting  vessel  which  contains  a  number 
of  measuring  chambers  is  worked  intermittently  by  the 
pumping  mechanism.  The  mixed  liquids  are  discharged 
into  a  settling  tank. — N.  H.  J.  M. 

Water;  Removing  Sulphttric  Acid  from .     H.  Reisert, 

Cologne,  Germany.     U.S.  Pat.  713,800,  Nov.  18,  1902. 

The  water  to  be  purified  is  passed  through  a  quantity  of 
powdered  barium  carbonate,  acting  as  a  filter  as  well  as 
chemically.  When  carbonates  are  to  be  acted  on,  as  in  the 
case  of  water  intended  for  use  in  boilers,  and  lime  is  used, 
a  separate  filtration  is  also  required. — E.  S. 

Water   Supplies ;    System   of  Purifying  Municipal . 

P.  J.  A.  Maignen,  Pa.     U.S.  Pat.  713,896,  Nov.  18,  1902. 
The  water  passes  from   a  settling  tank   to  the  bottom  of  a 
scrubber,  through  which  it  flows  upwards  to  an  outlet,  from 
which  it  passes  on  to  a  granular  filter-bed. 

In  order  to  clean  the  scrubber,  the  pipes  are  so  arranged 
that  the  flow  of  water  may  he  reversed. — N.  H.  J.  M. 

(C.)— DISINFECTANTS. 
United  States  Patents. 

Metallic    Soaps;    Preparation   of    Solutions   of  ,   as 

Antiseptic  Agents  [for    Plants].     G.  A.  Raupenstrauch. 
Fr.  Pat.  319,436,  March  10,  1902. 

Metallic  soaps  possessing  antiseptic  properties  {e.g.,  those 
of  iron,   manganese,   cobalt,   nickel)  are  mixed  with  coal- 


tar  oils  (phenols,  cresols,  &c.)  or  petroleum  hydrocarbons. 
Or  metallic  oxides,  or  aqueous  solutions  of  metallic  salts  are 
a''ded  to  the  solution  of  resinous  or  fatty  acids  in  coal-far 
oils,  &c.  Separate  claim  is  made  for  preparations  contain- 
ing both  such  metallic  soaps,  and  .also  ammoniacal  or  alkali 
soaps,  which  are  soluble  in  water,  or  form  homogeneous 
mixtures  therewith.' — C.  A.  M. 

United  States  Patent. 

Formaldehyde  Vaporiser.  J.  W.  England,  Philadelphia, 
Assignor  to  Smuh,  Keene,  and  French  Co.,  Pa.  U.S. 
Pat.  711,720,  Oct.  21,  1902. 

Thf  apparatus  consists  of  a  cylindrical  annular  reservoir, 
a  vaporising  chamber  having  the  form  of  au  inverted  funnel 
with  a  closed  and  rounded  bottom,  an  exit  tube  from  the 
vaporising  chamber  passing  vertically  upwards  through  the 
centre  of  the  re.-^ervoir  with  insulated  walls,  aud  an  inclined 
supply  pipe,  regulated  by  a  valve,  conducting  the  liquid 
from  the  reservoir  to  the  centre  of  the  bottom  of  the 
vaporising  chamber.  The  supply  and  exit  tubes  are 
continued  in  a  straight  line  and  closed  by  caps  iu  order  that 
they  m.ay  be  cleaned  out  when  necessary.--J.  F.  B. 

XIX.-PAPEE,  PASTEBOAEU.  Etc. 

Fkench  Patents. 

Carbon-Faper ;    Macliine  for  making .     Crown   Paper 

Co.     Fr.  Pat.  319,7.)5,  Jan.  21,  1902. 

Paper  in  the  web  is  saturated  with  a  soluti  in  of  a  suitable 
ink  by  passing  it  ihiough  a  machine,  with  inking  rollers 
revolving  in  heated  troughs  containing  the  snluiion,  pressing 
and  scraping  off  ihe  excess  by  means  of  doctor  blades,  and 
finally  fixing  the  solution  by  passing  the  paper  over  a 
cooling  cylinder. — J.  F.  B. 

Cellulose  Material  fcr  making  Combs  and  other  ArticUs. 
Soc.  [ndust.  de  Cellulose.  Fr.  Pat.  3 19, .^42,  March  13, 
1902. 

Nitrocellulose  is  rendered  plastic  by  treatment  wiih 
aiiivl  acetate  and  camphor,  or  other  suitable  agents  ;  the 
mixture  is  then  incoipora'.ed  mechanically  with  an  isomer 
ot  cellulo-e,  such  as  starch,  flour,  dextrin,  or  gum 
previouslj  gelatinisid  by  heating  with  water. —  J.  F.  B. 

Cellulose  Material  for  making  Combs  and  other  Articles. 
Soc.  Indust.  de  Cellulose.  Fr.  Pat.  319,926,  March  25, 
1-02. 

Nitrocellulose  suitably  gelatinised  by  a  solvent,  is 
incorporated  with  gelatin,  also  rendered  plastic  by  a  solvent 
such  as  ammonia  or  dilute  alcohol,  the  mixture  being 
heated  on  a  water-bath J.  F.  B. 

Elastic  Homy  Substances  [Cellulose  Acetate]  ;  Prepara- 
tion   of .     Lederer.     Fr.   Pat.    319,724,    .March     18, 

19112. 
HoRNi  substances  resembling  celluloid  are  prepared  from 
cellulose  acetdte  by  c  ■mbining  it  with  organic  compounds, 
containing  one  or  more  hydroxyl  groups  or  aldehyde, 
ketonic,  or  amino  groups,  or  with  acid  amides,  with  or 
without  pressure. — J.  F.  B. 

Cellulose  ;  Process  for  Acetylating .      Lederer. 

Fr.  I'ai.  319,848,  March  22,  1902. 

Cellplose  (1  part)  is  i.eated  at  40° — 45°  C,  with  four  or 
five  parts  ot  glaci;il  acetic  acid,  containing  abO'it  0-5  per 
cent  of  ^ulphu^lc  acid,  or  other  miueral  actd.  After 
hydrolysis  is  C"iiiplete,  four  or  five  parts  of  aci-tic  anhy- 
dride are  added,  and  cellulose  acetate  is  nrodut^ed.  If 
desired,  the  acetic  acid  treatment  may  be  omitted,  and  the 
cellulose  m.iy  I'C  acetylated  directly  by  ace  ic  anhydride 
coiitaining  small  quantities  of  mineral  acid.  -J.  F.  B. 

United  States  Patents. 

Paper-making  Machine.     T.  A.  Bovne,  Lee,  Mass. 

U  S.  Pat.  712,038,  Oct.  28,  1902. 

The  mechanism   tor  autorantically  regulating  the  flow   or 

feed  of  water,  to  the  screen  of  the  Fourdrinier  paper-making 
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machine  consists  of  a  pump  and  vat,  with  a  pipe  connecting 
them,  a  valve  on  the  pipe,  a  float-box  having  its  bottom 
substantially  in  the  same  plane  as  that  of  the  vat,  and  a  pipe 
coimeoting  the  vat  and  iloat-box,  the  float  being  connected 
with  the  valve.— J.  F.  li. 

Paper  Stock  ;  Machine  for  Treating .     J.   A.  Mullen 

and   E.  ,T.   Pope,  Holvoke,   Mass.       U.S.   Pat.   713  8.37 
Nov.  4,  1902. 

In  a  beating  engine  of  the  Hollander  type,  a  rotary 
propeller  furnished  with  paddles,  is  inserted  between  the 
beating  roll  and  the  "  bai'kfall."  As  the  stnfF  emerges  from 
between  the  roll  and  bed-plate,  the  paddles  of  the  propeller 
catch  it,  and  elevate  it  to  the  summit  of  the  "  backfall." 

—J.  F.  B. 

XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  AND  EXTRACTS, 

Camphor,  Camphor   Oil,   and   the   Manufacture  of  Safrol 
from    Camphor    Oil.     N.  Sugivama.    Scbimmel's  Report, 

Oct.  iiioa,  in. 

(Camphor. — Four  kinds  of  camphor  are  recognised  :  Joko, 
Tehuko,  mountain,  and  refined  eamplior.  ,Joko  camphor 
is  Tehuko  camphor  well  dried.  Mountain  c'amphor  is  the 
popular  name,  indicating  the  source,  for  the  product  which 
is  chiefly  exjxjrted  to  Europe  and  .^.rueriiia.  Refined 
camphor  is  chiefly  manufactured  in  the  districts  of  Osaka 
and  Kobe  by  separation  from  the  crude  oil ;  this  is  also 
exported. 

Camphor  Oil  is  classified  as  crude,  white,  and  red 
camphor  oil. 

Crude  Camphor  Oil  is  obtained  by  submitting  the  wood 
iu  chips  to  steam  distillation.  After  removing  the  camphor 
which  crystallises  out,  by  mechauical  means,  the  re- 
sidual oil  is  yellow  in  colour,  an  I  has  a  sp.  gr.  ranging 
from  0-90O  (o  0-995.  Products  from  the  provinces  of  Izu 
and  Kii,  and  from  older  trees,  have,  generally,  a  higher 
sp.  gr.,  whilst  those  from  other  sources  or  from  younger 
trees  are  lighter.  The  author  accidentally  discovered,  that 
by  exposing  camphor  oil  in  shallow  vessels  to  a  low  tem- 
perature (in  the  open  air  at  night),  a  further  crop  of  camphor, 
as  much  as  36  lb.  from  40  galls,  of  oil,  mighi  be  recovered. 
A  subsequent  improvement,  consisting  oi  rough  fraciioual 
ilistillatiou  of  the  oil,  resulted  in  a  further  separation  of 
camphor.  Of  eight  fractious  separated,  the  third  and  the 
sixtli  solidified,  and  camphor  crysrallisecl  out  in  smaller 
(piautities  from  the  remainder.  The  total  amount  of  cam- 
phor thus  recovered  was  78  lb.  from  40  galls,  of  oil.  A 
portion  of  the  fractionated  oil,  alter  t'le  separation  of  the 
camphor,  was  of  a  blue  tint.  The  blue  oil  was  found  to 
possess  insecticidal  properties.  As  an  example  of  the 
improved  yield  of  camphor  obtaiued  by  this  fractional  dis- 
tillation of  the  crude  oil,  it  is  stated  that  the  yield  which,  I 
in  1875,  was  6-4  per  cent.,  is  now  oO — 'i.i  per  cent. 

White  Camphor  Oil. — This  is  obtained  from  crude 
camphor  oil  by  fractional  distillation  after  the  separation 
of  the  camphor.  It  is  colourless,  niabile,  and  transparent  ; 
the  sp,  gr.  ranges  from  0-f70 — 0'910;  it  deposits  no 
crystals  when  cooled  to  —  20°  C. ;  it  ooils  from  150° — • 
195°  C.  The  chief  constituents  nre  piuene,  phellandrene, 
ciceol,  dipentene,  and  some  camphor.  Even  after  again 
fractionating,  it  still  contains  trom  3' 75 — 8  per  cent,  of 
camphor. 

Red  Camphnr  Oil.  —  This  is  the  fraction  from  the 
crude  oil  obtaiued  after  the  white  oil.  It  is  a  brown  mobile 
liquid;  sp.  gr.  1-OOU — l-0:i5;  it  boils  betw.-en  225 — 270"  C, 
and  C"nsists  chiefly  of  safrol,  with  a  little  eugi-nol,  and  a 
trace  ot  camphor.  | 

Separation  of  Cryittallisahle    Safrol  from  Red,  Camphor 
Oil  —The  red  oil    is  submitted  to  fractional  distillation,  the    ; 
fractions  boiling  at  about  the  b.  pt.  of  sal'rol  being  collected   i 
apart.     From  ttiese  the  sal'rol  is  separated  hy  I'reeiiirig,  and 
purified  by  recrystallisatiou.     Thi-  yield  from  the  red  oil  of 
iiesp.gr.  1-0165,  is  about   21    per  cent.     The  safrol  thus 
obtained,  crystallises    in    colourless     rhombic  prisms   which   . 
melt  at   about  12°  C,  to  a  colourless  liquid  of  the  sp.  gr.   | 


l'107at  15°  C,  and  solidify  at  — 20°  Ci  b.  pt.  230°— 235°  C. 
Commercial  specimens  of  safrol  were  found  to  range  in  sp.  gr. 
between  1-1040  1M0G5.  Two  specimens  prepared  by 
the  author  had  the  sp.  gr.  1  •  106  and  1  •  1070  respectively. 

—J.  O.  B. 

Thymol ;  New  Source  of .     Baftandier.     J.  Pharm. 

Chim.,  190-2,16,  [II],  536. 

Orit/unum  floribundum  Munby,  O.  cinereum  De  Noe,  a 
plant  found  in  the  mountain  districts  of  Algeria,  yields  a 
large  proportion  of  oil,  from  which  alkalis  extract  about 
one-fourth  of  its  volume  of  phenols.  The  mixture  of 
phenols,  when  isolated  and  suitably  concentrated,  crystal- 
lises almost  entirely  when  sown  with  a  crystal  of  thymol. 
There  remnins  only  a  small  quantity  of  a  brown  liquid, 
which  appears  to  consist  mainly  of  carv.acrol.  Carvacrol  is 
the  only  phenol  which  has  hitherto  been  observed  in  the 
genus  Or/f/umort,  which  is  so  closely  related  to  thyme.  The 
plant  in  question,  howiver,  although  verjp  rich  in  oil,  is  too 
scarce  to  be  of  much  industrial  importance. — J.  F.  15. 

Coca    Leaves;     [Yellow   Colourinr/     Matters    of    ]. 

O,    Hesse.     ,T.    prakt.    Chem.,  19o2,    68,    [21    and  ''21 
401— 4-J2.  ■" 

Coca  leaves  from  Java  were  extracted  with  light  petroleum 
spirit,  the  residue  was  then  extracted  wiib  alcohol,  and  the 
alkaloids  separated  from  the  extract  by  means  of  acid ; 
a  green-colo'ired  residue  remained,  which  was  separated 
by  ether  into  two  portions.  The  portion  in,soIuble  in 
ether  consisted  of  cocacitrin  (Warden's  cocatannic  acid), 
the  eth.-r-extract  contained,  besides  small  quantities  of 
cocacitrin.  cocacetin,  cocoflavm,  and  cocaflavetin  ;  these 
bodies  gave  yellow  solutions  in  alcohol,  yielding  dirtj-- 
green  colorations  with  ferric  chloride. 

Cocacitrin,  CsH^jO,;,  crystallises  in  verv  slender  yellow 
prisms  with  :iHjU  ;  it  softens  at  175°  C.  and  melis  at  186°  C. 
It  is  soluble  iu  alkalis  and  takes  up  7  acetyl  groups  on 
acetylisation.  This  body  is  a  glucoside,  being  split  up  by 
boiling  with  dihre  acids  into  2  mols.  of  a  cupric-reducing 
hexose  sugar,  unfermeiitable  by  yeast,  cncaose,  which  may 
possibly  be  litalo-e,  [aj„  =  +  18-8',  and  I  raol.  of  cocacetin. 

Cocacetin.  CieHisO,-,  which  is  also  obtained  directly  from 
the  leaves,  crystallises  in  yellow  needles  wiih  SHjO  ;  the 
anhydrous  suhstaii  e  melts  at  260° — 26>C°.  It  takes  up 
4  acetyl  groups  on  acetylisation.  When  fused  with  potash 
the  u'timate  products  are  phlorogliicinol,  and  protocatechuic 
acid.  An  inrermeiliate  pro'Uict,  (/ecoeaced?),  C,5H,,(),;,  may 
be  obtained  by  stopping  the  fusion  at  a  suitable' point';  it  i's 
formed  from  cocacetin  hy  elimination  of  CO,  and  addition 
of  H.,0. 

Cociflavin,  CiijHjgO,,,  is  obtained  from  the  ether  extract 
of  the  re-idue  from  tu«  alkaloids.  It  cry-tal!ises  in  yellow 
needles  with  4H./);  the  anhydrous  substauce  melts  at 
163°-— 164°  C.  It  contains  metboxyl  and  is  alsn  a  glucoside, 
yielding  on  iiydr.ilysis  I  mol.  each  of  glucose  and  galactose, 
and  1  mol.  of  cocallaifetiri,  C„jH[„')g. 

Cocajlauetin,  C.,|,Hi,,Oy(0C"a3).j,  melts  at  230°  C  and 
crystallises  with  311.,').  On  treatment  with  bvdnodic  acid, 
the  metboxyl  gro  qis  are  repLaced  by  hydro'xyl,  yielding 
norcocaflaoetin,  m.  pt.,  270°  C'. 

It  is  higUiy  probable  that  the  two  glucosides  of  coca 
leaves  are  really  compounds  of  biose  sugars  which  are 
themselves  split  up  in  the  process  of  hydrolysis.  —J.  F.  B, 

Chinese  Rhubarb  A.  Tschirch  and  K  H -uberger. 
Archiv  der  Pharm.,  240,  [8],  596 — 630. 
The  active  constituents  of  Chinese  rhubarb  may  be  divided 
into  two  classes,  tannoglucosides  and  antiu-aglucosides. 
Although  the  former  are  not,  strictU  speaking,  in  them- 
selves physiologically  active,  they  douhtl.-s.s"  play  an 
important  part  in  the  therapeutic  action  of  the  drug.  These 
two  kinds  of  constituents  caunot  be  >harpU-  separated. 
Both  at-,-  removed  bv  the  usual  solvent-,  by  which,  more- 
over, both  are  easily  decomposeil.  An  ethereal  extract  of 
the  root  contauis,  chiefly,  the  decomiiositiou  products  of  the 
anthraijlucosides,  chrysophanic  acid,  eiiiodm  and  rhein. 
Rhubarii  contams  a  considerable  quantity  of  oxyiuethylene- 
anthraquiuone,    which    is   present  iu    greater   quantity    in 
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mouldy  root  than  in  non-moukly  samples.  Aweng's  double 
glucosidc  is  identical  with  the  authors'  tannoglucoside,  but 
IS  less  pure.  The  frangulic  acid  of  that  investigator,  is  a 
secondan-  decomposition  product  of  tannoglucosides,  and 
contains  anthraglncosides  as  well. 

Kubly's  rhtotaunie  acid  and  Hunkel's  tanuoid  are  also 
identical  with,  but  less  pureth.iu,  theauthor>'  tannoglucoside. 
Kubly's  and  Hunkel's  rheic  acid  is  their  rheotannic  acid. 

Schlossberger  and  Doepping's  aporetin  and  phaeoretin 
are  impure  tannogluco.<ides  which  have  become  insoluble. 

Erythroretin  is  a  mixture  of  chrysophanig  acid,  emodin, 
and  rhein.     Garot's  erythrose  is  chrysammic  acid. 

.  Khein  gives  only  a  diacetyl  derivative,  and  therefore 
cannot  be  a  tetrahydroxyanthraquinone.  Its  formula  is 
C,.,HisOc,  and  not  CuHjuOj,  as  stated  by  Hesse.  This 
formula  agrees  with  tliat  of  a  methylene  ether  of  a  tetra- 
hydroxyanthraquinone. 

The  cathartic  acid  of  Dragendorff,  Greenish,  and  Elborne, 
is  a  mixture  of  anthraglucosides,  tannoglucosides,  and 
albuminous  matter. 

Gilson's  chrysophane  is  an  anthraglueoside.  Aweng'a 
secondary  glucosides  are,  mo;-tly,  sparingly  soluble 
secondary  decomposition  products  of  primary  tannogluco- 
sides and,  probably,  of  anthraglucosides  also. — J.  O.  B. 


Lemon;  Essential  Oil  of - 
Oct.  ia()2, 


.     Schimniel's  Kcport, 

35—40. 


The  presence  of  Isevo-pinece  as  a  normal  constituent  of 
lemon  oil  is  confirmed,  together  with  that  of  a  more  actively 
Isvo-rotatory  terpene,  boiling  at  a  slightly  higher  tempera- 
ture, which  is  probably  IsRvo-campViene.  Methyl  heptenone 
and  tcrpineol  are  also  found  to  be  present  in  the  oil. 

—J.  O.  B. 

Neroli  (^Bitter  Orange  Ftoivers')  ;  Essential  Oil  of . 

Schimmel's'  Report,  Oct.  1902,  54—58. 

In  addition  to  the  hitherto  recorded  constituents,  neroli  oil 
is  found  to  contain  Iscvo-pinene  ;  Isevo-camphene  (?)  ; 
dipeniene  ;  decylic  aldeh)de(?)  ;  an  alcohol,  CiqHijO, 
probably  la;vo-linalool  ;  pheuylethyl  alcohol,  free  or. as  an 
ester  ;  dextro-terpineoi,  m.  pt.  35°  C. ;  phenyl-acetic  and 
phenyl-benzoic  acids. — J.  O.  li. 

Peppermint  Oil ;  Italian .     Schimmel's  Keport, 

Oct.  1902,  66. 

Although  Italian  peppermint  oil  is  not  gener-vlly  exported, 
a  specimen  distilled  in  the  province  of  I'iedu.ont  has  been 
met  with.  This  had  an  odour  somewhat  resembling  that  of 
pennyroyal,  and  was  of  a  pale  greenish  colour.  The  sp.  gr. 
at  lo°  C.  was  0-9122;  opt.  rot.,  -le*"  21';  solubility  in  70 
l>er  cent,  alcohol,  about  1:7;  in  SO  per  cent,  alcohol,  1 :  1*1, 
with  faint  opalescence.  The  amount  ot  total  menthol  iouud, 
was  52 '5  percent.,  of  which  7 '89  per  cent,  was  present  in 
the  form  of  esters.  The  menthone  present  amounted  to  22 
per  cent.— J.  O.  B. 

Pelityrain,  Paraguay  ;  Essential  Oil  of .    Schimmel's 

Report,  Oct.  1902,  68—73. 

P.48AGUAT  petitgrain  oil  is  found  'o  contain  furfural ;  laevo- 
pinene  (?)  ;  Ixvo-campbene  (?)  ;  dipeutene;  an  alcohol, 
C,qH,80  (licvo-linalool)  ;  dextio-terpineol  ;  geraniol  ; 
geranyl  acetate  ;  and  traces  of  a  basic  subslance.  The  oil 
examined,  had  the  following  characters  :  sp.gr.,  0-8912; 
opt.  rot.,  —0°  36'  ;  saponification  value,  135  ;  initial  b.  pt., 
:it  760  mm.,  157°,  at  20  mm.,  65    C— J.  O.  B. 

Ambrette  (Abelmoschus)  Seeds ;  Fluid  Esstntial  Oil 
of .     Schimmel's  Report,  Oct.  1902,  9. 

As  usually  met  with,  the  essential  oil  of  ambrette  seeds  is 
solid  at  ordinary  temperatures,  due  to  the  presence  of  a  fatty 
acid,  probably  palmitic  acid.  The  jiure  volatile  oil  free 
from  non-odorous  fatty  acid  is  described  as  not  eocgealiug 
at  a  low  temperature  and  presenting  the  following  phjsieal 
constants:  sp.  gr.,  0-905  ;  opt.  rot.,  +1"10';  acid  value, 
2-4  ;  ester  value,  180-5  ;  solubility  in  80  per  cent,  alcohol, 
1:5  to  6  vol-jmes.— J.  O.  B. 


Asarum  arifolium  ;    Essential   Oil  of .     E.  R.  Miller. 

Archiv   der   I'harm.,   240,     371  j     through    Schimmel's 
Keport,  Oct.  1902,  12. 

The  leaves  and  roots  of  Asarum  arifolium  yield  from 
7  to  7 '5  per  cent,  of  a  colourless,  heavy,  fragrant  essential 
oil,  the  odour  of  which  recalls  that  tif  sassafras.  Three 
specimens  of  the  oil  had  the  following  physical  characters  : 
sp.  gr.,  1-058.5,  1-0609,  and  10613;  opt.  rot.,  -3', 
—  2°  55',  and  —3°  7';  refractive  index,  at  20°  C, 
1-53187,  1-531460,  and  1-531065.  The  chief  constituent 
of  the  oil  is  safrol ;  it  also  contains  Isevo-pinene,  eugenol, 
and  a  small  quantity  of  another  phenol,  giving  a  green 
colour-reaction  with  ferric  chloride ;  methyl-eugenol,  methyl- 
iso-eugenol,  and  asarone. — J.  O.  B. 

Camphorosma  monspeliaca  ;  Essential  Oil  of . 

Cossan.     Schimmel's  Report,  Oct.  1902,  23. 

Camphorosma  monspeliaca  is  a  plant  indigenous  to  Southern 
Kraucc,  distinguished  by  its  camphoraceous  odour.  By 
distillation  with  steam  and  by  ether  extraction,  the  yield  of 
volatile  oil  was  0-2  per  cent.  This  oil  had  an  odour 
recalling  that  of  benzaldehyde  ;  sp.  gr.  at  70°  C,  0-970; 
refractive  index,  n„=  1  -3724.  It  congealed  at  4°  C.  The 
oil  was  distinguished  from  that  of  Chenopodiuni  anthelmin- 
ticum  of  the  same  natural  order,  Chenopodiacecp,  by  its 
pleasant  odour.  When  distilled  with  aqueous  potash,  the 
plant  yielded  propylamine. — J.  O.  B. 

Cinnamon  Leaves;  Essential  Oil  of .     Schimmel's 

Report,  Oct.  1902,"27. 

In  addition  to  eugenol,  einuamic  aldehyde,  safrol,  benzalde- 
hyde, and  benzoic  acid,  linalool  is  now  recorded  as  a  con- 
stituent of  this  oil.  The  specimen  examined  contained  only 
traces  of  cinnaraic  aldehyde. — J.  O.  B. 

Crfiptvmeriu  japonica  ;  Essential  Oil  of .     C.  Kimoto. 

i?ull.  Coll.   Agric.   Tokio  ;  through  Schimmel's    Keport, 
Oct.  1902,  32. 

Cryptomeria  japonica  is  a  conifer  indigenous  to  Japan. 
The  wood  has  a  pleasant  peppermint-like  odour,  due  to 
the  presence  of  an  essential  oil,  which  is  obtained  by  dis- 
tilling the  chips.  It  ccntaios  a  neutral  liquid,  sugiol, 
CaiHjgO  ;  sp.  gr.,  0-  936  ;  b.  pt.,  264°  C.  It  does  not  yield  a 
crystalline  acetylorhydrazone  compound.  It  slowly  reduces 
alkaline  solutions  of  silver  salts  in  the  dark. — J.  O.  B. 

Milfoil ;  Essential  Oil  of .    A.  B.  Aubert.  Schimmel's 

Keport,  Oct.  1902,  51."   J.  Amer.  Chem.  Soc,  24,  "78. 

The  oil  has  the  following  physical  characters ;  sp.  gr.,  at 
22°  C,  0-9217;  refractive  index,  1-506.  Under  reduced 
pressure,  86  per  cent,  by  volume  distilled  between  170°  and 
235"  C.  The  fractions  boiling  between  170° — 190°  C. 
consist,  probably,  chiefly  of  cineol.  The  priucipal  fraction, 
b.  pt.,  210° — 220°  C  was  blue  in  colour,  which  changed  to 
green  after  standmg  in  the  dark  for  18  months.  This 
fraction  consisted  of  a  body  having  the  formula  CkiH;^,. 
It  had  the  following  physical  constants  :  ojit.  rot., —14-2' ; 
refractive  index,  1  "492  ;  b.  pt.,  254°  C.  at  754-S  mm. 
In  general  reactions  it  agreed  with  the  terpenes.  The 
author  considers  the  blue  fraction  of  milfoil  oil  to  be 
distinct  from  that  of  chamomile. — J.  O.  B. 

Pseudocymoptervs  anisatns ;  Essential  Oil  of .  Bran- 
don. Pharm.  Review,  20,  213;  through  Schimmel's 
Keport,  Oct.  1902,  73. 

Pseudocymopterus  anisaliis  is  found  in  the  Western  .States 
of  North  America.  The  fruit  and  the  essential  oil  distilled 
from  the  whole  plant  have  a  marked  anise-like  odour. 
The  oil  has  the  sp.  gr.  0-978°  C,  and  closely  resembles 
that  of  anis^e.  ^tar  anise,  or  fennel,  but  does  not  solidity 
at  a  low  temperature,  a  fact  which  is  due,  apparently,  to 
the  pretence  of  methyl-chavicol  in  the  oil. — J.  O.  B. 

Bystropoyon  origanifolius  ;  Essential  Oil  of . 

Schimmel's  Report,  Oct.  19u2,  82—83. 

Bystropogon  origanifolius,  N.O.  Lahiata;  is  a  native  of 
Teceriffe.  The  fresh  herb  has  the  odour  of  pennyroyal.  It 
yields    a    bright    yellow    essential    oil    of    the   following 
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clmracters :  sp.  gr.,  0-9248;  opt.  rot.,  +  2°  57  ;  acid 
value,  0;  ester  value,  11-1,  aud  after  acetylisation, 
53-83;  refractive  index,  n„  =  1-48229;  solubility  in 
70  per  ceut.  alcohol,  1:2-5;  in  80  per  cent,  alcohol,  1 :  0-7. 
It  distils  between  162°  and  234°  C.  It  consists  chiefly  of 
raenthone  and  pulegone  with  a  little  limonene. — J.  O.  B. 

Civet ;  Commercial  .     E.  J.  Parry.     Chem.  and 

Druggist,  1902,  61,  [1192],  901. 

The  author  has  found  that  a  large  number  of  samples  of 
commercial  civet  are  adulterated,  usually  with  petroleum- 
jelly.  The  most  trustworthy  process  for  the  determination 
of  petroleum-jelly  in  ciret  is  that  devised  by  Dodge.  The 
sample  is  exhausted  with  acetone,  and  then  extracted  with 
light  petroleum  spirit,  which  dissolves  the  petroleum-jelly. 
The  results  agree  within  0-2  or  0-3  per  cent.  From 
samples  of  pure  civet  only  a  very  small  quantity  is  ex- 
tracted by  petroleum  spirit.  If  petroleum-jelly  be  present, 
the  petroleum  spirit  extract  is  highly  fluorescent.  The 
residue,  after  the  extraction  with  acetone,  forms  a  greyish 
powdery  mass,  in  which  adulterants  other  than  petroleum- 
jelly  can  frequently  be  detected  by  miscroscopic  examina- 
tion.— A.  S. 

Gentian  Root ;  Sugars  presetit  in  the  Powder  and  Extract 

of ,  and  Preparation  of  Gentiobiosefrom  these  Drugs. 

ii.  Eonrquelot  aud  H.  Herissey.  J.  Pharm.  Chim.,  1902, 
16,  [11],  513— 519. 

The  cane-sugar,  gentianose,  and  the  glucosidc  gentlo-picriu 
which  are  present  iu  fresh  gentian  root,  have  disappeared 
for  the  most  part  from  the  gentian  powder  of  the  French 
Pharm.acopusia,  owing  to  fermentative  processes  during  dry- 
ing- The  powder  still  contains  the  ferments  invertase  and 
emulsin  in  the  active  state.  Consequently,  the  above  sub- 
stances are  entirely  absent  from  the  aqueous  extract  prepared 
from  the  powder.  The  powder  contains,  in  addition  to  the 
hexoses  (glucose  and  fructose),  pre-existing  iu  the  fresh 
root,  those  produced  by  the  action  ot  the  soluble  ferments 
on  the  two  saccharides  and  on  the  glucoside ;  it  contains 
also  a  little  gentiobiose  in  the  free  state.  The  aqueous 
extract  contains  only  hexoses  and  gentiobiose,  the  latter 
eontributnig  in  a  slight  degree  to  the  characteristic  bitter- 
ness of  the  drug.  It  is  easier,  although  the  yields  are 
comparatively  small,  to  prepare  gentiobio.se  from  the 
powder  or  extract  of  gentian  root,  by  removing  the  hexoses 
by  fermentation,  than  from  gentianose,  the  extraction  of 
which  is  somewhat  tedious. — J.  F.  B. 

English  Patents. 

Ammonium  Ichthyol Sulphonate  [from  Asphaltuni]  ;  Process 

of  Malting .      A.    C.    McLaughlin,   Austin,   Texas, 

U.S.A.     Eng.  Pat.  21,838,  Oct.  30,  1901. 

AspHALTUM  containing  sulphur  is  distilled  in  a  suitable 
retort,  and  the  distillate  treated  at  100'  C  with  strong 
sulphuric  acid.  Two  layers  are  formed,  the  heavy,  dark- 
coloured  portion  being  neutralised  with  ammonium  carbonate, 
when  crude  ammonium  ichthj'ol  sulphonate  separates  out. 
This  is  washed  with  petroleum  spirit,  dissolved  in  methyl 
alcohol,  and  the  solution  filtered  and  evaporated,  yielding 
ammonium  ichthyol  sulphonate. — T.  A.  L. 

Hydrocyanic     Actd ;     Production     of  .       W.    Feld, 

Hoenningen-on-Khine,  Germany.  ling.  Pat.  24,904, 
Dec.  6,  1901. 

Cyanides  are  heated  with  a  solution  of  a  salt  of  magnesium, 
lead,  aluminium,  zinc,  or  manganese,  (or  instance,  according 
to  the  equation — 
2KCN  +  MgClj  +  2H2O  =  2KU1  +  Mg(0H)2  +  2HCN. 

—J.  F.  B. 

Camphene ;     Manufacture    of A.    Zimmermann, 

London.  From  Chem.  Fab.  vorm.  E.  Sobering,  Berlin. 
Eng.  Pat.  26,618,  Dec.  30,  1901. 

Compounds  of  piuene  with  the  halogen  acids  are  heated  in 
*     an  autoclave  for  20  hours  at  iJ10°  C.   with   an  alkali,  in 

presence  of  an  alkali   salt  of  the   higher  fatty  acids  (e.g.. 


soaps)  in  aqueous  solution.  (See  U.S.  Pat.  707,271 ;  this 
Journal,  1902,  1194.)- J.  F.  B. 

Camphene ;     Manufacture    of   .       A.    Zimmermann, 

Lcmdon.  From  Chem.  Fab.  vorm.  E.  Sehering,  Berlin. 
Eng.  Pat.  26,G20,  Dec.  30,  1901. 

See  U.S.  Pat.  707,270  ;  this  Journal,  1902,  1194. 

—J.  F.  B. 

Saccharin ;    New    Dcriratives    of  .       L.    Givaudan, 

Geneva,  Switzerland.     Eng.  Pat.  12,181,  May  28,  1902. 

Compounds  of  saccharin  with  amiues  of  the  fatty  series  are 
prep.ared  by  dissolving  saccharin  and  an  amine  in  water, 
concentrating  the  solution  under  reduced  pressure  and 
crystallising  from  alcohol.— J.  F.  B. 

Fkexch  Patents. 

Citral     Series;     Isomcrisalion   of  Members    of   the  . 

Tiemann.  Addendum,  dated  March  5,  1902,  to  Fr.  Pat. 
234,010,  Nov.  11,  1893. 

Geraniol  is  converted  into  cyclogeraniol  by  isomerisation 
by  means  of  condensing  acids  in  the  same  way  as  citral  is 
conveited  into  cyclocitral,  provided  the  alcoholic  group  be 
protected  by  being  combined  in  the  form  of  an  ester.  Two 
cylic  isomers  are  produced  iu  varyiug  proportions,  according 
to  the  acid  employed.  The  cyclogeraniols  are  converted 
into  the  corresponding  cyclocitrals  by  oxidation  by  means 
of  chromic  acid. — J.  F.  B. 

Oils;  Apparatus  for  Emulsifying  Pharmaceutical . 

Bisseuil.     Fr.  Pat.  319,290,  March  4,  1902. 

The  apparatus  consists  of  a  closed  vessel  in  which  are 
situated  two  vertical  shafts  rotating  in  opposite  directions. 
On  the  shafts  are  mounted  tubes  to  which  a  vertical 
reciprocating  motion  is  given,  and  to  these  tubes  are  fixed 
alternately  stirring  paddles  and  horizontal  perforated  discs ; 
arms  are  provided  on  the  bottom  of  the  shafts  to  facilitate 
the  discharge  of  the  material. — J.  F.  B. 

Oxidation    by    the    Electric    Curretit ;     Process    of 

[Improvement  of  Natural  Perfumes.^  Nodon  and  Picttre. 
Fr.  Pat.  319,957,  March  26,  1902. 

See  under  XI.  A.,  page  1539. 

United  States  Patents. 

Ether ;  Manufacture  of .     J.  W.  Harris,  Ashbourne, 

Pa.    U.S.  Pat.  711,565,  Oct.  21,  1902. 

Acetylene  is  passed  into  an  electrolytic  cell  containing  an 
electrolyte  of  sulphuric  acid  diluted  with  about  35  per  cent, 
of  water.  The  gas,  being  delivered  at  the  cathode,  combines 
directly  with  the  hydrogen  formed,  yielding  ethylene, 
which  in  turn  combines  with  the  sulphuric  acid  to  form 
ethyl  sulphuric  acid ;  this  is  then  decomposed  by  the  water 
present  with  production  of  ether.  The  reaction  should  be 
conducted  at  a  temperature  above  100^  C. — J.  F.  B. 

Para-cresol     Oxalic     Ester ;       Preparation      of     . 

L.  Kahl,  Sehwientochlowitz,  Assignor  to  B.  Ituetgers, 
Charlottenburg,  Germany.  U.S.  Pat.  711,572,  Oct.  21, 
1902. 

See  Fr.  Pat.  317,512  ;  this  Journal,  1902,  1410.— J.  F.  B. 

Tobacco  Extract  a7id    Nicotine  ;    Method  of   Obtaining 

.      C.    F.    Gloystein,   Henderson,    Ky.      U.S.    Pat. 

711,924,  Oct.  21,1902. 
For  the  preparation  of  a  highly  concentrated  tobacco 
extract  on  the  one  hand,  and  a  purified  solution  of  nicotine 
on  the  other,  crude  aqueous  tobacco  extract  is  treated  with 
alkali  to  liberate  the  nicotine  in  the  desired  proportion. 
The  extract  is  then  concentrated  in  a  vacuum  pan,  aud  the 
vapours,  containing  the  nicotine,  are  condensed.  The 
nicotine  is  extracted  from  the  distill.ate  by  treating  the 
latter  with  carbon  bisulphide  or  other  solvent  in  the  form 
of  finely-divided  drops,  the  alkaloid  being  subsequently 
recovered  in  any  suitable  way. — J.  F.  B. 
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Phenylglyrhie ;  Process  of  Making  .     W.  Hentschel, 

Assignor  to  (>  em.  Kab.  von  Heyden,  both  of  Eadebeul, 
Germauy.  U.S.  Pat.  712,190,  Oct.  28,  1902. 
For  the  manufacure  of  phenylglycine,  1  molecule  of 
monochloracetic  acid  is  caused  to  react  with  3  molecules 
of  aniline,  preferably  in  presence  of  a  diluent.  The  excess 
of  aniline  prevents  the  formation  of  phenvliminoacetic  iicid. 

— .T.  F.  B. 

XXI.-PHOTOaRAPHY. 

English  Patents. 

Enamelled  Polychrome  Photographic  and  Artistic  Stained- 
Glass  and  other  like  Decorations ;  Process  for  Pro- 
ducing   .     H.  Perrin.     Eng.   Pat.  5884,  March   10, 

1902. 

See  under  VIII.,  page  l.')34. 

Printing  Surfaces  for  Photographic  or  other  Printed 
Pictures.  A.  Huck  ai]d  L.  Fischer,  Fraukfort-on-the- 
Main.     Eng.  Pat.  11,983,  May  86,  1902. 

A  SHEET  of  aluminium,  or  of  one  of  its  alloys,  is  given  a 
rough  surface,  either  by  chemical  or  mechanical  means;  and 
upon  it  is  brought,  by  photographic  or  photo-mechanical 
processes,  the  positive  picture.  The  high  lights  are  then 
represented  by  the  bright  metallic  surface,  which  is 
claimed  to  give  the  pictures  a  striking  degree  of 
brilliancy.  Eng.  Pat.  3347,  1902,  is  mentioned  ;  but  here 
no  binding  agent  is  said  to  be  necessary. — F.  H.  L. 


Fkench  Patents. 


.     F.   Bayer   and  Co. 
to   Fr.    Pat.    316,504, 


Fixinq    Bath ;    Photographic   

Addition,  dated   March    7,    1902, 
Dec.  3,  1901. 

The  acetone  alkali  bisulphites,  previously  recommended  for 
addition  to  photographic  developers  (U.S.  Pat.  707,403  ; 
this  Journal,  1902,  13^9"),  are  similarly  introduced  into  the 
thiosulphate  fixing  bath.  Such  a  bath  remains  clear  and 
unaltered  for  some  time,  and  exhibits  the  advantages  of  a 
faintly  acid  fixing  solution. — F.  H.  L. 

Ammonium  Persulphate  as  a  "  Hypo."  Eliminator. 
A.  Lumifere  et  ses  Fils.  Fr.  Pat.  319,341,  March  7, 
1902. 

Ammonium  persulphate,  which  is  naturally  too  strongly 
acid  to  be  used  for  this  purpose,  becomes  a  satisfactory 
eliminator  of  "  hypo,"  if  it  is  rendered  neutral  or  faintly 
alkaline  mth  some  suitable  salt,  such  as  a  bicarbouate, 
phosphate,  borate,  tungstate,  acetate,  citrate,  or  tartrate. 

— F.  H.  L. 
Photographic  Developer.  Damgaard.  Fr.  Pat.  319,680, 
March  1 7.  1902. 
54  GKMS.  of  sodium  sulphite,  9  grms.  of  potassium  bromide, 
5-5  grms  of  metol,  and  22-5  grms.  of  hydroquinone  are 
dissolved  in  1  litre  of  water.  25  c.c.  of  this  solution, 
25  c.c.  of  a  10  per  cent,  solution  of  potash,  and  25  c.c. 
of  water  are  mixed  together  for  use.  Or  the  same  salts 
may  be  mixed  together  in  the  dry  state,  and  afterwards 
dissolved  in  water  to  make  a  bath  composed  as  above. 
To  compensate  for  over-exposure,  the  proportion  of 
bromide  is  increased  and  (,or)  that  of  potash  diminished. 

— F.  H.  L. 

Gelatin  Photographic  Film  Supports.     0.  L.  F.  Freelandt. 
ir.  Pat.  319,547,  March  13,  1902. 

See  Eng.  Pat.  3371,  1902  ;  this  Journal,  1902,  1097. 

— F.  H.  L. 

United  States  Patents. 

Colour  Photograph,  and  Art  of  Making  same.  M.  Miley 
and  H.  M.  Miley,  Lexington,  Virginia,  Assignors  to  the 
Miley  Colour  Photograph  Co.,  of  New  York.  U.S  Pat. 
711,875,  Oct.  21,  1902. 

See  Eng.  Pat.  17,485,  1902  ;  this  Journal,  1902,  1411. 

—J.  W.  H. 


Reducer  for  Over-exposed  Photographic  Plates.  H.  G. 
Krieger,  Assignor  to  himself,  H.  A.  Bussian,  and 
A.  Konold,  Chicago,  111.     U.S.  Pat.  712,318,  1902. 

The     reducer   consists   of    a   mixture    of   4    parts   of     a 

saturated  solution  of    copper    sulphate,    and    1    part    of 

hydrochloric  acid. — J.  W.  H. 

Sensitised  Material,  and  Process  of  Making  same.  A.  H. 
Mies.  Jan.,  Biidesheim,  and  A.  Cobenzl,  Bingen,  Germany. 
U.S.  Pat.  713,474,  1902. 

TuE  fabric  is  impregnated  with  a  solution  of  soluble  starch  ; 
after  drying,  the  starch,  now  rendered  insoluble,  is 
sensitised. — J.  W.  H. 


XXIL-EXPLOSIYES,  MATCHES,  Etc. 

Nitrocellulose  ;  Stability  of .     Cause  of  the  Constancy 

of  the  Amount  of  Nitrogen  Separated  in  a  given 
Period  of  Time.  W.Will.  Mitt,  aus  der  Centralstelle 
f.  Wisseiisch.  Techn.  Untersuch.,  Neu-Babelsberg,  Berlin, 
1902,  [3],  30—33. 

1 0  GRMS.  of  a  "  normal "  nitrocellulose  were  heated  at  1 35'  C. 
in  a  current  of  carbon  dioxide,  in  the  manner  described  in 
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next  abstract,  and  the  nitrogen  collected  aud  measured. 
The  amount  of  water  formed  was  determined  by  passing  the 
jiases  e%*olved  thr<>uorh  a  calcium-chloride  tube,  and  at 
definite  periods  the  total  loss  of  weight  was  determined  by 
weighing  the  residue.  The  experiment  was  continued  for 
371  hours,  and  tlie  results,  with  regard  to  total  loss  of 
weight  and  amount  of  nitrogen  separated,  are  shown  in 
the  accompanying  diagram.  No  further  loss  of  weight 
occurred  ou  continued  heating,  aud  it  was  found  that  the 
residue  weighed  3-3grms.,  and  contained  170  mgrms.  of 
nitrogen;  the  original  10  grms-  of  nitrocellulose  contained 
1,310  mgrms.  of  nitrogen.  The  ratio  between  the  total 
loss  of  weij;ht  and  the  amount  of  nitrogen  separated  re- 
mained throughout  the  experiment  at  about  100:18".i 
(see  figure).  The  ratio  between  the  amount  of  water 
evolved  and  that  of  nitrogen  was  about  1-9:1.  The 
ultimate  composition  of  the  residue  was,  carbon,  444; 
hydrogen,  2 '4;  nitrogen,  5"3;  oxygen,  47-9  per  cent. 
Based  on  these  ard  other  considerations,  the  author  con- 
cludes that  the  nitrocellulose  is  mainly  decomposed  accord- 
ing to  the  equaiion — 

C,2H,5(XOj)Ao  =  CioHjNOs  +  4X0  r  GILO  +  2C0, 
which  would  require  a  ratio  between  total  loss  of  weight 
and  amount  of  nitrogen  separated  of  100:  19  7,  and  be- 
tween amount  of  water  evolved  and  that  ol  nitrogen  of 
1'9:  1.  Besides  nitric  oxide,  water  and  carhon  monoxide, 
it  is  probable  that,  owing  to  by-reactions,  nitrogen,  carbon 
dioxide,  and  possihly  nitrous  oxide,  are  formed.  The  fact 
that  by  prolonged  heating  at  135^  ('.  the  whole  of  the 
nitrogen  is  not  evolved  from  nitrocellulose,  points  to  a 
secondary  action  of  the  separated  oxygen  compounds  of 
nitrogen  on  the  nitrocellulose  residue.  (.See  also  this 
Journal,  1901,  609,  932;   1902,  1470.)— A.  S. 


Nitrocellulose ;  Examination  of  ,  with  regard  to  Sepa- 

ration of  Nitrogen.  W.  Will.  Mitt,  aus  der  Central- 
stelle  fur  Wissensch.  Techn.  Untersuch.,  1902,  [3],  34 — 40. 
(See  this  Journal,  1901,  009,  932.) 

The  following  is  a  description  of  the  process  employed  to 
determine  whether  a  nitrocellulose  can  be  regarded  as 
"  normal,"  i.e.,  whether,  on  heating  it  at  a  constant  tem- 
perature, in  a  current  of  carbon  dioxide,  equal  amounts 
of  nitrogen,  as  oxides,  are  evolved  in  equal  periods  of  time. 

Apparatus. — The  apparatus  (see  figure)  comprises  a 
Ciirbim-dioxide  generator,  E  ;  the  decomposing-vessel,  Z  ; 
the  IJ-'tbe,  U  ;  the  gas-measuring  tube,  G;  the  protective 
casing,  S,  with  windows  and  doors  of  double  glass,  and 
provided  with  a  hoisting  arrangement  for  placing  the 
decomposing-vessel  in  the  oil-bath,  B  ;  a  stirring  device,  K  ; 
and  a  cover,  D. 

The  crude  hydrochloric  acid  and  the  marble  used  for  the 
generation  of  the  carbon  dioxide  should  be,  as  far  as  pos- 
sible, free  from  air.  The  marble  is  prepared  by  placing 
pieces  about  the  size  of  hazel  nuts  into  a  strong-walled 
bottle,  withdraiving  the  air  by  means  of  a  pump,  and  allowing 
to  stand  for  about  two  days,  during  which  period  the  pump 
is  repeatedly  worked.  The  bottle  is  eventually  opened  under 
boiled  water.  The  carbon  dio.Kide  is  freed  from  any  accom- 
panying hydrochloric  acid  by  passing  it  through  a  small 
wash- bottle  containing  water:  it  need  not  be  dried  if  wet 
nitrocellulose  be  used  in  the  determination. 

2":")  grms.  of  dry  nitrocellulose  (or  a  corresponding 
weight  moistened  with  about  30  per  cent,  of  water)  are 
introduced  into  the  decomposing-vessel,  and  pressed  down, 
so  that  the  material  does  not  rise  above  the  notch  marked 
ou  the  vessel.  Layers  of  ignited  asbestos  are  placed  below 
and  above  the  nitrocellulose. 
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'^  In  the  left  limb  of  the  U*'"''^  's  placed  a  spiral  of  copper 
gauze  (for  the  rediiction  of  the  oxides  of  nitrogen"),  which 
has  been  previously  heated,  and  immersed,  while  hot,  in 
methyl  alcohol  or  acetone,  in  order  to  ensure  absence  of 
copper  oxide.  In  the  right  limb  of  the  U-t"''^  '*  placed  a 
layer  of  finely-granulated  copper  oxide  between  asbestos 
plugs.  The  rubber  stoppers  of  the  U-tube  are  pre\ented 
from  coming  in  contact  with  the  hot  copper  and  copper 
oxide  by  means  of  asbestos,  and  arc  protected  from  decom- 
position by  means  of  a  cooling-jueket,  through  which  a  flow 
of  cold  water  is  maintained.  The  gas-measuring  tube 
consists  of  the  actual  measuring  tube  accurately  graduated 
in  O'l  c.c.  divisions,  and  a  continuation  bent  zig-zag  form, 
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in  order  to  facilitate  the  absorption  of  the  carbon  dioxide 
by  caustic  soda  solution.  Before  each  determination  the 
tube  is  cleaned  with  hydrochloric  acid  and  water.  The 
volume  of  gas  in  the  measuring  tube  must  be  corrected, 
owing  to  the  presence  of  minute  globules  of  liquid.  By 
means  of  the  curve  -  diagram  given,  the  true  volume 
at  the  prevailing  atmospheric  pressure  can  be  read  off 
directly. 

Method  of  Working. — It  is  advisable  to  first  make  a 
blank  test,  to  determine  tlie  absence  of  air  in  the  carbon 
dioxide.  The  apparatus  is  then  examined  as  to  air-tightntss, 
and  a  fairlj-  rapid  current  of  carbon  dioxide  is  passed 
through,  to  expel  air  which,  except  for  unavoidable  traces,  is 
completely  driven  out  in  about  a  quarter  of  an  hour,  if  moist 
nitrocellulose  is  being  used,  or  in  about  two  hours,  if  dry 
nitrocellulose  is  employed.  The  air  which  has  collected 
in  the  measuring  tube  is  driven  out  by  filling  the  latter 
with  clear  caustic  soda  solution  (sp.gr.,  1  "2),  after  stopping 
the  current  of  gas.  The  carbon  dioxide  is  then  again 
passed  through,  and  the  flow  is  regulated  so  that  it  passes 
uniformly  at  the  rate  of  about  25  c.c.  per  minute.  The 
U-tube  is  now  heated  to  redness,  the  decomposing-vcsse! 
brought  into  the  oil-bath,  which  lias  been  previously  heated 
to  135^  C,  and  which  is  maintained  at  that  temperature 
during  tlie  whole  of  the  determination,  the  stirring  device  is 
set  in  motion,  and  the  time  and  height  of  the  caustic  soda 
solution  in  the  measuring-tube  are  noted.  The  volume  of  gas 
in  the  measuring-tube  is  read  off  every  quarter  of  an  hour 
daring  a  period  of  at  least  4  hours.  It  is  advisable  to  renew 
he  caustic  soda  solution  every  quarter  of  an  hour.  If  the 
copper  spiral  is  not  kept  at  a  red  heat,  nitric  oxide,  as  well 
as  nitrogen,  may  pass  over  into  the  measuring-tube,  but  its 
presence  can  easily  be  detected  by  passing  the  gas  first 
through  a  bottle  containing  a  concentrated  solution  of 
ferrous  chloride,  or  by  testing  it  with  zinc  iodide  -  starch 
paper. 

Interpretiitioti  of  liesults. — Tables  are  given  showing  the 
manner  of  setting  out  the  results.  In  the  case  of  unstable 
nitrocelluloses  heated  under  the  conditions  described,  the 
separation  of  nitrogen  is  much  greater  at  first  than  at  a  later 
period.  If  the  nitrocellulose  be  very  unstable,  explosions 
are  produced.  If  the  separation  of  nitrogen  is  uniform 
(luring  the  prolonged  heating,  then  the  nitrocellulose  may 
be  regarded  as  "  normal." 

If  it  be  desired  to  determine  the  absolute  amount  of 
nitrogen  separated  from  a  nitrocellulose,  the  following  con- 
ditions must  be  observed: — (1)  accurate  weighing  of  the 
nitrocellulose :  (^2)  determination  of  the  amount  of  air  in 
the  carbon  dioxide,  and  deduction  of  this  from  the  volume 
of  gas  obtained  ;  (3)  reduction  of  the  volume  of  the  gas  to 
the  volume  at  0°  C.  and  761)  mm.  pressure. — A.  S. 

English  Patent. 

Explosives  ;  Imjirovcments  in  and  relating  to .     A.  T. 

Cocking  aud  Kvnocu,  Ltd.,  Witton,  Warwick.     Kng.  Pat. 
22,9(>(;,  Nov.  13,  I'.IOl. 

It  is  proposed,  in  the  manufacture  of  mining  cxplosi\es 
in  which  wood-meal  is  used  as  a  diluent  and  absorbent  for 
nitroglycerin,  to  substitute  for  the  wood-meal  an  absorbent 
and  non-fermentable  starch,  so  that  the  bulk  of  the  explo- 
sive may  be  reduced  about  one-half.  The  following 
compositi<m  is  given  : — Nitroglycerin  (2G  per  cent.),  barium 
nilrate  (33  per  cent,),  starch  (40-5  per  cent.),  and  calcium 
carbonate  (0"5  per  cent.). — G.  W.  McD. 

United  States  Patent. 

Solvents  from   Substances    INilroceUulose']  ;    Process  for 

Separatiiiy .     I".  G.  Du  Pont,  Wilmington,  Delaware, 

U.S.A.     U.S.  Pat.  712,406,  Oct.  28,  1902. 

DiFFicuLTT  is  experienced  in  getting  rid  of  the  last  traces 
of  the  alcohol-ether  from  nitrocellulose  powders,  as  the 
outer  surfaces  of  the  grains,  &c.  have  a  hard  skin  or 
coating,  so  that  the  solvent  from  the  interior  can  only 
escape  very  slowly.  In  order  to  prevent  the  formation  of 
such  a  hard  coating,  while  the  interior  is  still  saturated 
with  the  solvent,  and  to  hasten  the  hardening  and 
drying  of  the  grains,  the  nitrocellulose  powder,  .saturated 
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with  ether-alcohol,  is  introduced  into  a  vessel,  one  end  of 
which  is  provided  with  an  air  inlet,  whilst  the  other  is 
connected  to  au  exhaust  and  condenser,  and  an  excess  of 
alcohol  is  added.  The  ether  diffuses  through  the  alcohol, 
and  is  drawn  off  by  the  exhaust,  assisted  by  a  current  of 
air.  As  alcohol,  per  sc,  is  not  a  solvent  of  nitrocellulose, 
when  the  powder  is  removed  from  the  alcohol-bath,  surface 
drying  will  not  cause  the  formation  of  a  h.ard  skin,  and 
hence  the  alcohol  still  within  the  grains  is  free  lo  evaporate. 

— G.  W.  McD. 

XXIII.-ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Pt/knometer.     R.  Leimbach.     J.  prakt.  Chem.,  1902,  66, 
[21  and  22],  473 — 177. 

The  pyknometers  illustrated  below  are  designed  to  facilitate 
the  operation  of  enclosing  a  definite,  known  volume  of 
liquid  when  the  temperature  is   adjusted.      Fig.  1    is   an 


Fig.  1. 


Fig  2. 


ordinary  pyknometer  bottle  with  a  thermometer  ground  into 
the  ueck.  At  the  top  corner  of  the  bottle  is  a  capillary 
side-tube  with  a  three-way  cock  c,  leading  into  an  open 
funnel  b  and  a  hollow  space  d.  The  bottle  is  filled  with 
the  cock  opening  into  the  funnel  6.  When  the  liquid  has 
been  brought  to  the  proper  temperature,  the  cock  c  is  given 
a  half-turn,  in  order  to  bring  the  space  d  into  communication 
with  the  interior  of  the  bottle,  to  allow  room  for  the 
subsequent  expansion  or  contraction  of  the  liquid.  The 
funnel  b  is  finally  cleaned  from  adherent  liquid  by  means 
of  filter  paper,  or,  if  necessary,  it  is  washed  out  by  a 
solvent,  and  the  weighing  is  then  made.  Fig.  2  represents 
a  pyknometer  on  the  same  principle  for  small  quantities  of 
liquid.  It  consists  of  a  U  tube  with  two  cocks,  and  has  a 
capacity  of  1  —2  c.c.  The  tube  is  filled  with  both  cocks 
open.  Cock  a  is  then  closed  and  the  funnel  above  it 
cleaned  out.  The  temperature  having  been  adjusted,  cock  b 
is  closed,  cock  a  beiug  opened  simultaneously  to  allow  of 
expansion.  After  the  funnel  h  has  been  cleaned  out,  the 
pyknometer  is  ready  for  weighing. — J.  F.  B. 

United  States  Patent. 

Furnace  [Muffle,  for  Assaying,  ^c.].  C.  S.  Batchelder, 
Spokane,  Washington,  U.S.A.  U.S.  Pat.  712,63C., 
Nov.  4,  1902. 

The  object  of  the  patent  is  the  production  of  a  light  mufile 
furnace  for  assaying.  A  metal  case  is  lined  with  fire-brick, 
with  asbestos  packing  between  the  case  and  the  liniug.  A 
grate,  with  firing-door  and  ash-pit,  is  provided  below  ;  and 
one  or  two  muffles  are  placed  (one  above  the  other)  above 
the  combustion  chamber,  the  flue  passing  vertically  from 
\he   roof.     The  space  between  the   muffles,  when  two  are 


used,  is  contracted.  Asbestos  shields  may  be  arranged  at 
the  back  and  sides  of  the  furnace,  anil  a  swinging  door  may 
be  applied  to  afford  a  heat-screen  for  the  muffle  chamber. 
Air  is  allowed  access  to  the  muffle,  and  a  sight-hole 
covered  with  a  transparent  material  is  provided. 

— W.  G.  M. 

INORGANIC— QUALITA  Tl  VE. 

Chlorine,   Bromine,  and    Iodine  in  Small  Quantities  and 

in   Mixtures;    Spectroscopic    Detection    of .     J.    P. 

Panaotovic.     Buletinul    societiitii   de  sciente,   11,  390 — 
430.     Chem.  Centr.,  1902,  2,  [21],  1342. 

The  author  gives  the  results  of  a  comprehensive  e.xamina- 
tion  of  the  emission-  and  absorption-spectra  of  chlorine, 
bromine,  and  iodine.  By  means  of  the  spark  spectrum  of 
the  barium  salt,  according  to  the  method  of  Leooq  de 
Boisbaudran  (Comptes  Rend.,  91,  902),  Tfj'jnr  nigrm.  of 
chlorine  and  ^^^„  mgrm.  of  bromine  can  be  detected.  All 
three  halogens  present  in  a  mixture  can  be  distinguished  by 
Mitscherlich's  method.  The  silver  salts  are  precipitated, 
dried,  and  treated  with  twice  their  weight  of  copper  oxide. 
The  finely-ground  mixture  is  introduced  into  the  bulb- 
shaped  enlargement  of  a  glass  tube,  and  a  current  of 
hydrogen  led  through  the  latter.  On  igniting  the  hydrogen 
and  slowly  heating  the  mixture  in  the  tube,  the  spectra 
appear  in  succession,  first  that  of  copper  chloride,  then  that 
of  copper  bromide,  and  finally  that  of  copper  iodide.  For 
traces  of  bromine  and  iodine  in  presence  of  much  chlorine, 
the  solution  is  treated  with  about  0'  1  grm.  of  silver  nitrate, 
the  precipitate  allowed  to  stand  for  a  short  time  and  then 
examined  as  above. — A.  S. 

INORGANIC— QUANTI TA  TI  VE. 

Phenolphthaleln  as  Indicator  [Free  Alkali  in  Soap']. 
0.  .Schmatolla.     Ber.,  35,  [18],  3905—3907. 

In  reply  to  observations  of  Hirsch  on  the  use  of  phenol- 
phthalc'in  as  an  indicator,  especially  in  determining  the  free 
alkali  in  soaps,  the  author  points  out  th.at,  while  the  theory 
of  the  action  of  phenolphthalein  is  not  yet  clearly  esta- 
blished, it  is  known  that  the  red  ct>mpounds  formed  by  it 
with  alkali  hjdroxides  and  normal  carbonates  are  more  or  less 
decolorised  (those  with  normal  carbonates  more  readily  than 
those  with  hydroxides)  by  dehydrating  agents.  The  com- 
pounds with  hydroxides,  however,  are  red  in  alcoholic 
solution,  though  less  intensely  so  than  in  water;  so  that  by 
adding  a  very  small  quantity  of  a  solution  of  caustic  alkali 
in  absolute  alcohol  to  phenolphthalein,  also  dissolved  in 
absolute  alcohol,  a  pale-red  colour  is  struck,  which  is 
greatly  deepened  by  addition  of  water.  A  15  per  cent, 
aqueous  solution  of  caustic  alkali  exerts  a  sufficiently  strong 
dehydrating  action  to  destroy,  slowly  but  completely,  the 
red  colour  which  is  struck  at  first  on  adding  to  it  phenol- 
phthalein ;  and.  in  very  dilute  solutions,  even  very  small 
amounts  of  neutral  salts  exert  a  similar  influence,  especially 
if  the  .ilkali  be  present  as  monocarbonate.  Hirsch  con- 
cludes from  his  experiments  that  the  reddening  of  an 
alcoholic  solution  of  soap  is  no  proof  of  the  existence 
of  free  alkali,  but  may  arise  from  the  hydrolysis  or 
" alcoholysis  "  of  the  soap;  but  the  author  onsiders  that 
this  decomposition  of  the  soap  is  easily  avoided,  and  that 
the  weakness  of  the  indications  consists  rather  in  the 
absence  of  reddening  where  free  alkali  (especially  if  present 
as  normal  carbonate)  is  present,  than  in  the  opposite  direction. 
The  presence  of  20  per  cent,  of  alcohol  is  enough  to  prevent 
hydrolj'sis  ;  more  than  this  should  not  be  used,  for  the 
reasons  given  above. — J.  T.  D. 

Zinc  ;    Volumetric  Determinaiioti   of .     F.   W.  Kiister 

and  F.  Abegg.  Chem.-Zeit.,  1902,  26,  [95],  1129. 
The  authors  convert  the  zinc  into  chloride  and  evaporate 
the  solution,  towards  the  end,  in  a  stream  of  HCl  gas. 
This  is  done  by  placing  the  solution  in  an  Erlenmeyer 
flask  and  immersing  the  flask  up  to  the  neck  in  an  oil-bath 
kept  at  110°  C.  A  perforated  crucible  lid  is  placed  on 
the  neck  of  the  flask,  and  towards  the  end  of  the  evaporation 
hydrochloric  acid  gas  is  led  into  the  flask  by  a  bent  glass  tube. 
When  the  residue  is  dry,  the  flask  is  removed,  the  contents 
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dissolved  in  water,  the  chlorine  determined,  and  the 
equivalent  percentage  of  zinc  calculated.  Six  test  experi- 
ments gave  the  average  error  of  0-U005  f;rm.  on  0  327 
crm.  of  zinc.  1  hi.'  method  is,  of  course,  only  applicable 
to  such  ores  as  contain  no  other  soluble  chlorides  but  that 
of  zinc. — E.  C.  S. 

Zinc    and    Copper;    Electrolytic   Precipitatiim    of    . 

E.   F.    Smith.     J.   Amer.    Chem.    Soc,  11102,  24,    [H], 
1073—1076. 

Zinc. — The  author  has  obtained  good  results  bj-  adding  an 
alkali  acetate  to  the  solution  of  the  zinc  salt.  A  fiat 
platinum  spiral  was  used  as  the  anode,  whilst  platinum 
dishes  coaied  with  silver  inside  formed  the  cathodes.  The 
most  advantageous  conditions  were  the  following  : — 
Potassium  zinc  sulphate  solution  containing  0-2002  grm.  of 
zinc;  sodium  acetate,  1  grm.;  acetic  acid  (99  percent.), 
0-3  c.c. ;  total  dilution,  150  c.c. ;  cathode  surface,  100  sq.  em. ; 
N.D.,00,  0-36  to  0-70  ampere  ;  voltage,  four  to  five;  tem- 
perature, P6 '  C. ;  and  time,  two  hours. 

After  about  one  hour  the  solution  appeared  full  of 
bubbles,  and  at  this  stage  the  liquid  was  neutralised  with 
ammonium  hydroxide,  and  the  current  continued  for  about 
50.  minutes.  When  all  the  metal  had  been  precipitated,  the 
liquid  was  siphoned  off,  and  the  deposit  washed  ivith 
water,  alcohol,  and  ether.  The  results  thus  obtained  agreed 
within  0-5  mgrm.  with  the  theoretical  amounts.  The 
method  also  3  icldcd  excellent  results  in  the  determination 
of  zinc  in  blende,  the  presence  of  iron  having  no  disturbing 
influence. 

Copper  in  Chalcopyrite. — All  that  is  necessary  is  to 
decompose  the  mineral  in  the  usual  way,  evaporate  the 
liquid  to  dryness,  without  paying  attention  to  the  sulphur, 
to  dissolve  the  residue  in  dilute  sulphuric  acid,  and  electro- 
lyse the  solution  under  conditions  such  as  the  following  : — 
Total  dilution,  150  c.c. ;  concentrated  sulphuric  acid.  In  c.c. ; 
temperature,  60°— 70°  C;  N.D.,o„,  0-S  to  1-0  ampere; 
Toltage,  two  to  three  ;  and  time,  one  hour  and  a  half. 

The  liquid  siphoned  off  from  the  deposit  of  copper  may 
then  be  nearly  neutralised  with  ammonium  hjdroxide,  and, 
after  the  introduction  of  ammonium  oxalate,  the  iron  pre- 
cipitated by  electrolysis  at  40"  to  65°  C,  with  a  current  of 
N.D.|(ic=ti"5  to  1 -0  ampere,  and  two  to  three  volts.  The 
author  has  also  made  experiments  as  to  the  freedom  from 
iron  of  a  copper  deposit  obtained  by  rendering  the  originsil 
solution  of  chalcopyrite  ammoniacal,  and  neglecting  the 
precipitated  ferric  hydroxide.  The  results  showed  that 
when  platinum  dishes  were  used  as  cathodes,  the  copper  was 
invariably  contaminated  with  iron,  but  that  by  using  a 
platinum  cylinder  immersed  in  the  ammoniacal  solution, 
the  deposit  was  free  from  iron. — C.  A.M. 

Bismuth  ;  lodometric  Determination  of ,  as  Chromate. 

E.  Kupp  and  G.  Schaumaun.     Zeits.   anorg.   Chem.,  32, 
362—36.').     Chem.  Centr.,  1902,  2,  [21],  1344. 

Thk  volumetric  determination  of  bisnuith  by  precipitation 
with  potassium  bichromate,  treatment  of  the  bismuth 
chromate  with  a  known  amount  of  ferrous-amuionium  sul- 
phate, and  titration  of  the  excess  of  the  iron  salt  with  per- 
manganate, is  open  to  the  objection  that,  owing  to  the 
unavoidable  presence  of  free  acid  in  the  solution,  or  to 
the  formation  of  free  acid  during  the  reaction,  a  portion 
of  the  bismuth  chromate  is  redissolved.  The  author  finds 
that  this  objection  is  overcome  by  using  potassium  chromate 
in  place  of  bichromate.  The  reactions  which  take  place  are 
represented  by  the  equations — 

2  Bi(N03)3  +  2K,Cr04  +  HjO  = 
(BiO)2Cr20;  +  4KNO3  +  2HNO3; 
2K2CrOj  -f  2HNO3  =  KjCrjO;  +  2KNO3  •)-  ITjO. 

The  bismuth  solution,  as  free  from  acid  as  possible,  is 
introduced  with  agitation  into  a  known  volume  of  5  per 
cent,  potassium  chromate  solution,  the  strength  of  which 
has  been  accurately  determined  by  titration.  The  mixture 
is  made  up  with  water  to  a  definite  volume,  vigorously 
agitated,  and,  after  10  minutes,  filtered.  After  testing  a 
portii  n  of  the  filtrate  with  ammonia,  to  ensure  the  complete 


precipitation  of  the  bismuth,  the  excess  of  chromate  in 
20 — 50  c.c.  of  the  filtrate  is  determined  iodometrically. 
1  c.c.  of  N/10  thiosulphate  solution  =  0-00H96  grm.  of 
Bi.  The  process  must  be  carried  out  at  the  ordinary 
temperature,  as  the  bismuthyl  bichromate,  on  boiling  with 
water,  is  converted  into  the  compound  2Bi.,032Cr.O;|, 
■which  contains  a  smaller  proportion  of  chromium. 

—A.  S. 

Tellmimn  ;   Gravimetric    Determination  of ,  by  means 

of  Hypophosphorous  Acid.  A.  Gutbier.  Zeits.  anorg. 
Chem.,  32,  2it5— 297.  Chem.  Centr.,  1902,  2,  [-1], 
1341. 

TiiK  sample  is  dissolved  in  water  or  hydrochloric  acid, 
and  to  the  warm,  moderately  concentrated  solution  an 
equal  volume  of  a  50  per  cent,  aqueous  solution  of 
hypophosphorous  acid  is  added.  The  beaker  containing 
the  mixture  is  covered  with  a  watch-glass  and  heated  till 
the  solution,  which  at  first  is  either  brown  or  blue,  becomes 
perfectly  clear  and  colourless.  The  precipitated  tellurium 
is  collected  in  a  Neubauer's  platinum  crucible,  washed  and 
dried  at  105"  C.  The  filtrate  is  concentrated,  treated  with 
a  few  drops  ot  hypophosphorous  acid,  and  any  precipit.tte 
formed  collected  and  dried  in  a  similar  manner. — A.  S. 

Tellurium;  Quanlilatiie  Separation  of ,  from  Anti- 
mony. A.  Uutbier.  Zeits.  anorg.  Chem.,  32,  200 — -271. 
Chem.  Centr.,  1902,  2,  [21],  1294. 

The  author  finds  that  tellurium  can  be  precipitated  free 
from  antimony  according  to  the  principle  of  Rose's  method 
— precipitation  of  the  tellurium,  by  means  of  SOo,  from  a 
hydrochloric  acid  solution  containing  tartaric  acid — if  the 
sulphur  dioxide  be  replaced  by  hydrazine  hydrate  or 
hydrochloride  (but  not  sulphate).  Known  weights  of 
chemically  pure  tellurium  and  antimony  were  dissolved 
in  hot  dilute  aqua  7'egia,  and  the  solution  repeatedly 
evaporated  with  strong  hydrochloric  acid  in  a  porcelam  dish 
on  the  water-bath  till  the  residue  no  longer  contained 
nitric  acid.  Th<-  residue  was  dissolved  in  hot  hydrochloric 
acid,  treated  with  an  excess  of  freshly  prepared  solution 
of  tartaric  acid,  and  the  liquid  treated  in  the  manner 
previously  described  (see  this  Journal,  1901,  1145),  with 
excess  of  warm  hydrazine  hydrate  solution.  The  tellurium 
precipitate  was  washed  in  a  Xeubauer's  platinum  crucible 
with  a  little  dilute  hydrochloric  acid,  and  then  with 
lukewarm  water,  and  dried  at  105°  C.  The  filtrate  was 
tested  for  tellurium  with  hydrazine  hydrate  solution,  and 
any  precipitate  formed  recovered  in  the  same  way.  The 
solution  was  then  boiled  with  strong  hydrochloric  acid, 
treated  with  hot  water,  and  saturated  whilst  hot  with 
sulphuretted  hydrogen.  The  precipitate,  consisting  of  a 
mixture  ot  Sb2S5,Sb„S3  and  S,  was  converted  into  SbjSj 
and  collected  and  weighed  in  a  Jannasch  filtering  tube. 
In  test  experiments,  the  difierenoes  between  the  amounts 
used  and  those  found  were,  with  tellurium,  +0*0017  to 
-0-0004;  with  antimony,  +0-0006  to  -0-0006. — A.  S. 

Cyanide  Solutions ;    Methods  for   Determining    Gold    in 

.     T.    L.    Carter.      Eng.   and  MiniugJ.,   1902,74, 

[20],  647. 

The  author  describes  briefly  the  various  methods  for 
determining  gold  in  cyanide  solutions  : — (,1)  irom  700  to 
1,000  c.c.  of  the  solution  are  sprinkled  with  a  small 
<iuantity  of  litharge,  evaporated  to  dryness,  and  the 
residue  fused  with  a  mixture  of  sodium  carbonate,  borax 
and  argol.  A  small  piece  of  silver  is  harumered  into  the 
lead  button,  and  the  latter  cupelled,  the  resulting  bead 
being  parted  in  the  usual  manner.  This  is  the  method 
generally  used  on  the  Witwatersrand,  .South  Africa. 

(2)  .500  c.c.  of  the  solution  are  acidified  with  nitric  acid, 
boiled  for  15  mfhutes,  0-5  grm.  of  silver  dissolved  in  nitric 
acid  added,  the  liquid  filtered,  the  filter-paper  and 
precipitate  fused  with  litharge  and  a  flux,  and  the  lead 
button  cupelled. 

(3)  1,000  or  500  c.c.  of  the  solution  are  treated  with 
excess  of  copper  sulphate,  then  acidified,  filtered,  the 
precipitate  fused  with  litharge  and  the  lead  button 
cupelled. 
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(■I)  For  the  determination  of  both  gold  and  silver,  the 
latter  is  precipitated  in  1,000  or  500  c.c.  of  the  solution  by 
sodium  sulphide.  The  precipitate  is  dried,  wrapped  in 
sheet  lead  with  a  little  granulated  lead  and  cupell'-d.  The 
filtrate  is  treated  with  zinc  chloride,  the  precipitated 
gold  filtered  off,  dried,  mixed  with  granular  lead  and 
cupelled. 

(3)  8  or  10  oz.  of  the  cyanide  solution  are  treated 
with  mercuric  chloride  solution  (100  grains  to  1  oz.),  till  no 
further  precipitate  is  produced,  the  solution  is  fiUered,  the 
precipitate  washed,  dried,  fused  with  litharge  and  a  flux, 
the  lead  button  cupelled,  and  tlie  bead  parted. 

(6)  8  or  10  oz.  of  the  cyanide  solution  are  treated  with 
20  drops  of  potassium  bichromate  solution  and  a  strong 
solution  of  silver  nitrate  run  in  till  a  red  colour  appears  ; 
100  grms.  of  zinc  dust  are  then  well  stirred  in,  sufficient 
sulphuric  acid  added  to  dissolve  the  zinc,  and,  when 
evolution  of  hydrogen  has  ceased,  the  liquid  is  filtered,  the 
precipitate  washed,  dried,  wrapped  in  lead  foil  and  fused ; 
the  lead  button  is  cupelled  and  the  bead  parted. — A.  S. 

Copper    Bullion ;     Determination    of   Gold    and    Silver 

in .     T.B.Swift.     Eng.   and  Mining   J.,   1902,74 

[20],  650. 

Thk  author  describes  a  modification  of  the  combination 
methcd  for  the  determination  of  gold  and  silver  in  copper 
bullion.  It  is  stilted  to  give  result.-;  which  are  higher  than 
those  obtained  by  the  usual  combination  process,  and  agree 
well  with  those  obtained  by  the  "all-fire  method."  The 
essential  point  in  the  method  is  the  preliminary  amalgama- 
tion of  the  copper  to  be  assayed.  This  is  effected  by 
shaking  1  assa3-ton  of  the  copper  with  2.i  c.c.  of  water 
and  5  c.c.  of  a  solution  made  by  dissolving  50  grms.  of 
mercury  in  nitric  acid,  and  diluting  to  1  litre.  The 
copper  is  then  treated  with  200  c.c.  of  dilute  nitric  acid 
(475  c.c.  of  nitric  acid  per  litre),  and  when  the  violence  of 
the  action  begins  to  diminish,  the  beaker  contaiuiiig  the 
solution  is  placed  on  a  warm  plate.  When  action  has 
ceased,  the  solution  is  heated  to  boiling  and  diluted  with 
150  c.c.  of  hot  water.  Any  undissolved  copper  or  mercury 
may  be  di.' regarded,  as  their  presence  will  not  aifect  the 
results.  The  solution  acquires  a  turbid  appearance,  owing 
to  the  formation  of  mercuric  sulphide,  which,  by  the  action 
of  the  hot  nitric  acid,  is  converted  into  the  insoluble  double 
sulphide  and  nitrate  of  mercury.  By  this  reaction  the 
formation  of  flakes  of  separated  sulphur,  as  in  the  ordinary 
combination  method,  is  entirely  prevented,  whilst  the 
mercury  precipitate  acts  as  a  perfect  collector  of  the  gold, 
possessing  all  the  advaiit.ages  and  none  of  the  disadvantages 
of  the  lead  sulphate  formerly  used  for  this  pnrpo.se.  The 
precipitate  is  filtered  off,  the  first  portion  of  the  filtrate 
being  passed  through  the  filter  a  second  time.  The  filter  is 
washed  and  the  beaker  is  wiped  out  with  a  small  piece  of 
filter-paper,  which,  with  the  paper  in  the  funnel,  is  dusted 
■with  finely-divided  test  lead  and  placed  in  a  Sj-in. 
scorifier,  the  bottom  of  which  is  covered  with  test  lead. 
From  the  filtrate  the  silver  is  precipitated  as  chloride,  but 
since  silver  chloride  is  soluble  in  mercuric  nitrate  solution,  a 
large  excess  of  sodium  chloride  is  needed,  oiz.,  sufficient  to 
convert  the  mercuric  nitrate  into  chloride,  in  addition  to 
precipitating  the  silver  as  chloride.  The  solution  is  filtered 
cold,  the  paper  and  precipitate  washed,  sprinkled  with  test 
lead,  and  transferred  to  the  scorifier  containing  the  gold. 
The  papers  are  burned,  the  ash  covered  with  test  lead  and 
scorified,  and  cupelled  with  the  usual  precautions.  In 
scorifying  it  is  best  to  start  by  heating  gently  without  the 
addition  of  borax,  the  assays  being  gradually  melted,  but 
prevented  from  scorifying  until  all  indications  of  "  spitting  " 
have  passed  ;  the  borax  is  then  added  and  the  temperature 
raised  until  scorification  commences. — A.  S. 

Antimony  Sulphide;  Analysis  of  Golden  . 

C.  O.  Weber.     Gummi-Zeit.,  1902,"l7,  [9],  181—182. 

Commercial  antimony  sulphide,  when  free  from  intentional 
adulterations,  consists  of  antimony  pentasulphide  and 
txisulphide,  antimonic  oxide,  free  suljihur  and  calcium 
sulphate.  As  regards  employment  in  the  rubber  industry, 
thi  sep.arate  estimation  of  the  anumony  pentasulphide  and 
trisulphide,  is  not  called  for.    For  estimating  the  free  sulphur, 


acetone  is  a  better  solvent  than  carbon  bisulphide.     The 

exhausted  substance  is  then  boiled  with  a  saturated  solution 

of  sodium  acetate,  to  dissolve  out  the  calcium  sulphate.     The 

residue  is  digested  with  a  7 '5  per  cent,  solution  of  tartaric 

acid;  antimonic  oxide  is  estimated  in  the  solution  ;  the  un- 

j   dissolved  sulphides  are  weighed  on  a  tared  filter,  and  then 

j   dissolved  in  ammonium  sulphide  for  confirmation  of  their 

{   purity. — M.  J.  S. 

Sulphurous  Acid  in  Wine ;   Detection  and  Rapid  Deter- 
mination of .     L.  Mathieu.     Ann.  Chim.  anal,  appl., 

7,  364—367.  Ohem.  Centr.,  1902,  2,  [21],  1347. 
j  The  author  gives  the  following  methods  for  use  in  works  : — 
10  c.c.  of  the  wine  are  placed  in  the  distilling  flask  of 
Salleron's  apparatus  with  about  1  grm.  of  marble  and  1  c.c. 
of  hydrochloric  acid,  and  2—3  c.c.  are  distilled  over  into 
an  iodine  solution,  which  is  subsequently  tested  with  barium 
chloride.  By  taking  a  measured  quantity  of  I>r/30  iodine 
solution  and  noting  whether  decolorisation  is  eftected,  the 
presence  of  SO2  above  a  certain  limit  can  be  ascertained. 
For  the  same  purpose  a  white  wine  may  be  treated 
directly  with  a  measured  quantity  of  iodine  .-olution,  starch 
being  subsefiueutiy  added.  In  the  case  of  coloured  wines,  in 
order  to  ascertain,  for  exam|ile,  whether  the  amount  of  SO^ 
present  in  10  c.c.  exceeds  30  mgrms.,  the  sample  is  treated 
with  2-3  c.c.  of  N/50  iodine  solution,  some  hydrochloric 
acid,  and  2  c.c.  of  a  10  per  cent,  solution  of  barium  chloride 
The  mixture  is  boiled  and  filtered.  If  the  filtrate,  on 
addition  of  iodine  solution,  gives  a  precipitate  of  barium 
sulphate,  the  sample  contains  more  than  30  mgrms.  of  SOj. 

—A.  S. 

ORGANIC—  QUALITA  TI VE. 

Orgnno-Magnesium  Compounds  as  Reagents  for  the 
I  Hijdroxyl  Group.  L.  Tschugneff.  Ber.,  19U2,  35  [18], 
;        3912—3914. 

The  magnesium  alkyl  iodides  react  mth  water  according  to 

the   equation,    E.VIgl  +  HOH  =  Kil  +  MglOH.     Similar 

reactions  occur   with   all   other   compounds   containing   an 

I   hydroxyl  group,  e.g.,  acids,  alcohols,  phenols,  and  oximes. 

\  lu   tiie  case  of  magnesium  methyl  iodide  the   equation  is 

j   CHjMgl  +  KOH  =  CH_|  +  ROMgl.    Substances  free  from 

I   hydro.vyl  are   unaffected.     This  reaction  may  be   made  to 

serve  first  for  the  detection   of  hydroxylated  compounds, 

j   ami,  secondly,  for  the  separation   of  these  from  admixture 

i   with   indifferent   substances,    such    as    hydrocarbons    and 

,  ethers. 

When  an  hydroxylated  compound,  entirely  free  from 
moisture,  is  treated  ivith  a  slight  excess  of  magnesium 
methyl  iodide  in  ethereal  solution,  an  immediate  evolution 
of  methane  takes  place;  this  gas  may  be  collected  by 
j  performing  the  reactijn  in  a  nitrometer  tube.  A  method 
for  the  quantitative  estimation  of  hydroxyl  groups  is  being 
worked  out.  For  the  separation  of  hydroxylated  com- 
pounds from  indifferent  substances,  the  ether  is  distilled  off 
from  the  products  of  reaction  ;  the  indifferent  substance  is 
then  separated  by  distilling  the  product  in  vacuo,  and  the 
I  hydroxylated  body  is  regener.ated  by  treating  the  residue 
with  water.  In  many  cases  tue  compoumls  RD.Mgl  are 
insoluble  in  ether,  and  may  be  separated  from  the  solution 
in  the  crystalline  form. — J.  F.  B. 

p-Toluidine ;  A  Colour  Reaction  for  .     J.  Biehringer 

and  A.  Busch.     Chem  -Zeit.,  1902,  2S,  [95],  1128. 

The  authors  find  that  ;)-toluidine  can  be  detected  in 
presence  of  .aniline  and  o-toluidine,  e.g.,  in  the  "  red  oil " 
used  in  the  manufacture  of  Magenta,  by  the  following  test. 
A  few  drops  of  ferric  chloride  solution  are  added  to  a 
solution  of  the  base  in  dilute  HCl,  and  the  mixture  is 
boiled.  Aniline  and  o-toluidine  give  a  greenish-blue 
precipitate,  whilst  p-toluidine  gives  a  Bordeaux  red  colour. 
On  filtering,  if /i-toluidine  be  present,  there  results,  therefore, 
a  red  filtrate  The  test  will  show  1  grm.  of  p-toluidiue  in 
3  litres  of  water. — E.  C.  S. 

Turmeric ;    New  Method  of  Detecting .      A.  E.  Bell. 

Pharm.  J.,  1902,  69,  [1692],  549. 
The    author  finds   that  turmeric  can   be  readily   detected 
by  means  of  the   intense  purple  coloration  which  it   gives 
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with  the  diphenylamine  reagent,  prepared  by  dissolving 
1  grm.  of  diphenylamine  in  20  c.c.  of  90  per  cent,  alcohol, 
and  a'iding  25  c.c.  of  sulphuric  acid.  It  is  slated  that 
1  part  of  tui-meric  in  200  parts  of  rhubarb,  or  in  1,000  parts 
of  mustard,  can  readily  be  detected  by  this  reaction.  In 
applying  the  test,  one  drop  of  the  reagent  is  placed  on  a 
microscopic  slide,  and  a  small  quantity  of  the  powder  under 
examination  is  spread  evenly  over  the  surface  of  a  cover  glass 
and  carefully  dropped  into  the  reageut  on  the  slide.  On 
examination  under  the  microscope,  it  turmeric  be  present, 
spots  of  a  purple  colour  will  be  observed.  It  is  claimed 
that  the  diphenylamiue  test  is  muih  more  delicate,  more 
conveniently  applied,  and  requires  less  time  to  perform  than 
the  boric  acid  test  for  turmeric. — A.  S. 

ORGANIC— QUANTITATIVE. 

India- Rubber  ;  Determination  of  Sulphur  in  .     C.  O. 

Weber.     Gummi-Zeit.,  1902,17,  [9],  179—180. 

Cakius'  method  is  more  exact  than  that  of  Henriques  (this 
Journal,  1893,  467).  The  latter  invariably  gives  low 
results,  as  the  escaping  oxides  of  nitrogen  carry  off  drops 
of  the  liquid  ;  and  when  mineral  matters  capable  of  forming 
nitrates  are  present,  deflagration,  amounting  sometimes  to 
explosion,  is  scarcely  to  he  avoided  during  the  fusion  with 
sodium  carbonate  and  nitrate.  The  latter  difficulty  may, 
indeed,  be  obviated  by  employing  the  modification  of  Frank 
and  Markwald,  but  the  process  then  becomes  more  compli- 
cated and  tedious  than  that  of  Carius.  To  carry  out  the 
latter,  the  rubber  and  nitric  acid  are  placed  in  a  sealed  tube 
of  .lena  glass  of  2-5  cm.  internal  diameter.  The  glass 
tube  is  placed  in  an  inclined  positien  in  a  wrought-iron  one. 
After  about  an  hour  the  capillary  is  opened,  to  allow  gas  to 
escape,  then  resealed,  and  the  tube  heated  iu  the  usual  way. 
Explosions  are  in  this  way  completely  avoided. — M.  J.  S. 

Tannin  ;    New    Method  for   the    Determination    of  . 

E.  Crouzel.  Ann.  Chim.  anal,  appl.,  7,  373 — 374  Chem. 
Centr.,  1902,  2,  [21],  1347. 

Tannin  in  aqueous  solution  forms  a  precipitate  with 
antipyrin.  In  making  a  determination,  the  tannin  is  pre- 
cipitated with  excess  of  antipyrin,  about  twice  its  weight  of 
sodium  bicarbonate  added,  the  precipitate  collected  on  a 
weighed  filter,  washed  with  hot  water,  and  dried  at  lOO'  C.  ; 
it  contains  .50  per  cent,  of  tannin.  In  determining  the 
tannin  in  wine,  the  alcohol  must  first  be  driven  off.  Dilute 
mineral  acids  and  '*  vegetable  acids,"  and  the  organic  sub- 
stances cominnnly  associated  with  tannin,  have  no  influence 
on  the  precipitation.  Gallic  acid  does  not  give  a  precipitate 
with  antipyrin.— A.  S. 

Reducing    Sugar    in    S;/rups ;     Deturmination    of  . 

H.  Tervooren.  Mededcelingen  van  bet  proefstation  voor 
suikerriet  iu  West  .Tava  "  Kagok  "  to  Pekalongan,  No.  57. 
Chem.  Centr.,  1902,  2,  [21],  1346. 

The  author  recommends  boiling  the  syrup  with  excess  of 
Fehling's  solution,  oxidising  the  precipitated  cuprous  oxide 
to  cupric  o.xide,  and  reducing  the  latter  to  metallic  copper 
by  heating  in  a  current  of  hydrogen.  He  gives  a  table  from 
whicli  the  percentage  of  reducing  sugar  can  be  directly  read 
off,  if  the  polarisation  of  the  syrup  and  the  amount  of 
copper  yielded  by  0-6  grm.  of  the  syrup  and  50  c.c.  of 
Fehling's  solution  be  determined. — A.  S. 

Wine;  Determination  of  Glycerin  in  .     A.  Trillat, 

Comptes  Rend.,  1902,135,  [21],  903— 905. 

Ethyl  acetate,  when  completely  dehydrated  and  freed  from 
alcohol,  dissolves  glycerin  to  the  extent  of  about  9  per  cent, 
without  dissolving  any  of  the  other  constituents  of  the  dry 
extract  of  wine.  50  c.c.  of  wine  are  measured  into  a  silver 
capsule  and  evaporated  on  the  water-bath  at  a  temperature 
of  about  70°  C,  until  two-ihirds  of  the  liquid  have  been 
removed.  5  grms.  of  powdered  animal  charcoal  are  then 
placed  in  the  capsule,  well  mixed  up,  aud  the  evaporation 
is  continued  to  dryness.  The  residue  is  cooled  and  pouuded 
in  a  mortar  with  5  grms.  of  quick  lime.  The  product,  a 
fine,  grey  powder,  is  placed  in  a  flask  aud  vigorously 
shaken  for  some  minutes  with  30  c.c.  of  dry,  purified  ethyl 
acetate.  The  liquid  is  filtered  by  decantation,  the  first 
portions  of  the  filtrate,  which  contain  traces  of  lime,  being 


returned  ;  the  same  treatment  is  then  repeated.  The  clear 
filtrate  containing  the  whole  of  the  glycerin  is  then  evapo  ■ 
rated  in  small  quantities  at  a  time  in  a  tared  capsule,  at 
fii'St  on  a  water-bath  and  subsequently  in  the  drying  oven,  at 
a  temperature  of  60°  C,  until  the  weight  is  constant.  It  is 
necessary  to  work  in  the  entire  absence  of  moisture. 

—J.  F.  B. 

Gluten  in  Flour ;  Deternvnation  of  Moist .     M.  Arpin. 

Ann.  Chim.  anal,  appl.,  7,  376—381.  Chem.  Centr., 
1902,  2,  [21],  1347.  (See  this  Journal,  1902,  1417.) 
Balland  has  previously  stated  that  the  yield  of  moist 
gluten  increases  the  longer  the  cake  of  floiir  is  allowed  to 
lie  before  kneading.  The  author  found  that  if  the  cake 
were  allowed  to  lie  for  four  hours,  the  yield  of  moist  gluten 
was  increased  by  1-66  per  cent.,  whilst  that  of  dry  gluten 
remained  unaltered.  The  increase  is  thus  only  an  apparent 
one,  due  to  increased  absorption  of  water.  The  yield  of 
moist  gluten  also  increases  with  the  hardness  of  the  water 
used.  In  the  author's  experiments  this  increase  amounted 
to  4  •  7  per  cent,  of  the  amount  of  dry  gluten. — A.  S. 


Nitrocellulose ;  Examination  of 
Separation  of  Nitrogen. 

See  under  XXII.,  page  1555 


— ,  with  regard  to 
W.  Will. 


Strychnine  and  Brucine  in  Nux    Vomica;  Delermi nation 

of .     E.  Dowzard.  Proc.  Chem.  See,  18,  [256],  220. 

In  order  to  determine  the  strjchnine,  the  pure  mixed 
alkaloids  are  dissolved  in  50  c  c.  of  2  per  cent,  sulphuric 
acid,  5  c.c.  of  nitric  acid  are  added,  and  the  mixture 
allowed  to  stand  for  15  minutes,  the  ."solution  is  transferred 
to  a  separator  containing  15  c.c.  of  ammonia  (sp.  gr. 
O"890)  and  10  c.c.  of  chloroform,  the  mixture  is  shaken 
for  5  minutes,  the  solvent  separated,  and  the  alkaline  liquid 
again  shaken  with  10  c.c.  of  chloroform.  The  mixed 
chloroform  washings  are  now  shaken  with  15  c.c.  of  dilute 
ammonia  (1  c.c.  of  above-mentioned  strength,  diluted  to 
45  c.c),  this  is  repeated  twice,  the  chloroform  evaporated 
off,  and  the  residue  dried  at  100°  until  constant. 

To  determine  the  brucme,  a  standard  brucine  solution  is 
required,  which  is  made  by  dissolving  0"16  grm.  of 
anhydrous  bruciue  and  0'16  grm.  of  strychnine  in  2  per 
cent,  sulphuric  acid  and  the  solution  made  up  to  100  c.c. 
Then  0*  10  grm.  of  the  pure  mixed  alkaloids  is  dissolved 
in  50  c.c.  of  2  per  cent,  sulphuric  acid,  this  solution  nnd 
50  c.c.  of  the  standard  are  placed  in  two  small  beakers, 
5  c.c.  of  nitric  acid  (sp.  gr.  1  42)  are  added  simultaneously 
to  the  contents  of  each  beaker ;  the  solutions  are  then 
transferred  to  the  comparison  troughs  of  a  Galieukamp 
colorimeter.  Five  minutes  after  adding  the  nitric  acid,  six 
readings  are  taken ;  from  the  average  of  these,  the 
brucine  is  calculated. 

Results  were  given  proving  the  accuracy  of  determina- 
tions made  by  both  these  metbods. 

XXIV.-SCIENTMC  &  TECHNICAL  NOTES. 

Mixtures  of  Constant  Bulling  Point.     S.  Young.     I'roc. 
Chem.  Soc,  18,  [256],  215. 

It  was  noticed  by  Thorpe  (Trans.  Chem.  Soc,  1879,  35, 
544)  that  when  a  mixture  of  equal  volumes  of  carbon 
tetrachloride  aud  methyl  alcohol  is  distilled,  a  mixture  of 
minimum  b.  pt.,  .J5'6'' — 55*9°,  comes  over  first.  The 
vapour  density  of  this  distillate  was  found  to  be  41 '82,  and 
the  composition  was  therefore — carbon  tetrachloride,  78- 1  ; 
methyl  alcohol,  219  per  cent. 

The  results  are  given  in  the  subjoined  table. 

At  Thorpe's  suggestion,  the  author  has  determined 
the  composition  of  the  mixture  of  minimum  b.  pt.  by  the 
distillation  method,  and  also  from  the  sp.  gr.  of  the  mixture 
after  redistillation. 

The  separation  of  the  mixture  of  minimum  b.  pt.  from 
methyl  alcohol  is  very  much  more  difficult  than  from 
carbon  tetrachloride,  and  it  is  in  all  probability  for  this 
reason  that  the  percentage  of  alcohol  iu  Thorpe's  distillate 
was  too  high,  whilst  that  calculated  from  the  results  of  the 
distillation  of  a  mixture  containing  excess  of  alcohol  was 
too  low.      The    most    accurate    value    is    probably   that 
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ileiluced  from  the    sp.  gr.  of  the    redistilled  mixture   of 
constant  b.  pt. 

Distillation  Method. 


From  From      |       From 

Excess  of  I   Excess  of      Specific 
CH3OH.  cell.  Gravity. 


Cl,. 


jOH. 


79-99 
20-01 


100-00 


79-35 
•20-65 


100-00 


79-44p 
'20-56 


Determinations  by  Thayer  (J.  Phys.  Chem..  1898,  2, 
.382),  Ryland  (Amer.  Chem.  J.,  1890,  22,  384),  and 
Carveth  (J.  Phys.  Chem.,  1902,  6,  248)  of  the  b.  pt.  and 
composition  of  mixtures  of  benzene  with  ethyl  and  methyl 
alcohol  were  compared  with  those  of  Jliss  Fortey  and  the 
author  (this  Journal,  1902,  721). 

Double    Salts     [Mercuric    Haloid] ;    A     Class  of  . 

D.   Stromholm.      J.    prakt.  Chem.,   1902,  66,  [21 — 22], 
423—474. 

The  author  has  prepared,  described  and  classified  a  very 
lar^e  number  of  double  sails,  chiefly  those  of  mercuric 
chloride  with  the  chlorides  of  organic  sulphine  and  ammo- 
uium  bases.  The  limiting  types  have  been  determined, 
and  the  "  tension  "  of  the  double  salts,  i.e.,  the  amount  of 
mercuric  chloride  dissolved  from  them  by  a  solvent  of  the 
former,  but  not  of  the  double  salt. — J.  i\  B. 

Ammoniacal  Cuprous  Ojride  ;   Oiidation  of .  ' 

J.Meyer,    'fier.,  35,  [18],  395'2— M57. 

ScHtJTZENBERGER  and  Riesler  stated  that  ammoniacal  j 
cuprous  oxide  absorbed,  when  shaken  with  water  contain- 
ing air,  twice  the  amount  of  oxygen  needed  to  convert  it 
into  cupric  oxide,  and  accounted  for  this  by  assuming  the 
formatiou  of  hydrogen  peroxide  or  some  similar  body. 
The  author  has  prepared  an  ammoniacal  cuprous  solution 
by  adding  ammoniacal  cupric  sulphate  to  a  boiling  solution 
of  sodium  sulphite  without  access  of  air,  when  the  reduction 
occurs  rapidly  and  quantitatively.  This  solution  is  con- 
verted quantitatively  by  hydrogen  peroxide  into  the  cupric 
condition,  so  tiiat  the  two  substances  cannot  coexist. 
Moreover,  \7hen  shaken  up  with  a  known  volume  in  excess 
of  moist  air,  it  absorbs  exactly  the  amount  needed  to 
convert  it  into  the  cupric  condition.  The  author  considers 
that,  Schiitzenberger's  results  are  due  to  the  fact  that  he  pre- 
pared his  cuprous  salt  by  reducing  a  cupric  salt  with  sodium 
thiosulphate  ;  he  thus  produced  cuprous  salt  and  sulphite,  and 
the  absorption  of  the  excess  oxygen  was  effected  by  the 
sulphite  BO  produced.  Direct  experiments  show  that  the 
oxidation  of  sulphites  by  moist  air  is  greatly  accelerated  by 
the  presence  cf  cupric  salts.  Arseuites  are  not  similarly 
oxidised.  Possibly  the  process  of  o.xidation  may  consist  in 
the  formation  of  a  cupric  peroxide,  which  at  once  oxidises 
more  cuprous  oxide  (2Cu.O  -i-  Oj  =  CU2O3  +  CujO  = 
4CuO),  or  may  oxidise  sulphur  dicxide  if  that  be  present 
(Cu.,0  +  O2  -F  SO.,  =  Cu„Os  +  S0„  =  2CuO  +  SO3). 

—J.  T.  D. 

Zirconia  ;    The  Reduction  of .     E.  Wedekind. 

Ber.,  35,  [18],  3929— 3932. 

A  PREi.iMiXART  notice  of  attempts  to  effect  the  reduction 
of  zirconia  by  fusing  it  in  an  electrical  furnace  along  with 
boron  and  silicon.  When  zirconia  was  fused  with  a  slight 
excess  of  boron,  using  a  current  of  650 — SuO  amperes  and 
120  volts,  a  greyish  black  fused  mass  of  metallic  lustre  was 
produced.  It  contained  zirconium,  boron,  and  carb(m  ;  but 
whether  it  is  composed  of  a  boride  containing  carbon,  or  a 
zirconfum  borocarbide,  has  not  been  determined.  The 
reduction  of  zirconia  by  fusion  with  silicon  proceeds  more 
readily,  and  results  in  the  formation  of  a  well-characterised 
zirconium  sihcide. — U.  J^. 


Peroxides ;  Function  of ,  in  the  Chemistry  of  Living 

Cells.  III.  O.iidsing  Ferments  as  Peroxide  Producers. 
R.  Chodat  and  A.  Bach.  Ber.,  1902,  35,  [18]>  3943—3946. 
The  authors  have  prepared  from  the  juices  of  certain  fungi 
(Russula  foe.tens  and  Lactarius  vellcreus')  a  ferment  pos- 
sessing the  properties  of  the  oxydases  in  a  very  marked 
degree.  The  preparations  were  made  by  precipitating  the 
expressed  juices  by  alcohol,  and  drying  the  product  at  a 
moderate  temperature.  This  oxydase  is  of  a  very  resistant 
nature  ;  it  survives  putrefaction  and  alcoholic  fermentation 
of  the  juices  containing  it,  but  it  is  destroyed  by  prolonged 
boiling  with  water,  and  by  "  poisoning  "  with  hydrotiuoric 
acid  or  mercuric  chloride.  In  testing  for  oxydases  of  this 
class,  the  authors  find  that  the  liberation  of  iodine  from 
potassiam  iodide  is  practically  equivalent  to  the  blueing  of 
guaiacum  tincture,  though  far  less  sensitive.  Solutions  of 
this  ferment  blue  guaiacum  immediately,  but  the  potassium 
iodide  and  starch  reaction  requires  a  few  minutes  before  it 
becomes  visible.  This  latter  tact  is  proved  to  be  due  to  the 
presence  in  the  ferment  preparations  of  some  reducing 
bodies  wiih  a  great  afiiniiy  for  free  iodine.  In  spite  of  the 
considerable  activity  of  these  oxydase  preparations,  it  was 
evident  that  their  power  was  not  nearly  so  great  as  that  of 
the  juice  of  the  living  organism  ;  a  drop  of  the  latter  was 
sutEciently  powerful  to  oxidise  iudigo,  whereas  the  prepared 
ferment  was  not.  A  class  of  vegetable  ferments  is  known 
under  the  name  of  "  peroxj-dases  "  which  exhibit  the 
usual  oxydase  reactions  only  in  presence  of  peroxides,  and 
which  enable  hydrogen  peroxide  to  liberate  iodine  from 
potassium  iodide.     Such  a  peroxydase  has  been  obtained 

'  from  pumpkins  ;  solutions  of  this  peroxydase,  when  added 
to  those  of  the  fungus  oxydase,  intensify  the  activity  of  the 
latter    in    the   same    way   as    they    do    that   of    hydrogen 

j  peroxide. — J.  F.  B. 

I  ^eU)  fioobg 

FosFATi,  Pekfosfati  e  Concimi  Fosfatici,  Fabbri- 
CAZIONE  ED  Analisi.  Per  il  Dr.  Arnaldo  Minozzi 
gia  Rtdattore  della  Kivista  La  Chimica  Industriale  di 
Torino,  &C.  Ulrico  Hoepli,  Milan,  Italy.  1903.  Price 
L.  3.50. 
Small  volume,  pocket-book  size,  containing  300  pages  of 
subject-matter,  illustrated  with  48  engravings.  There  is  a 
table  of  contents  at  the  beginning,  and  from  page  261  to  300 
is  a  series  of  the  usual  tables  for  such  pocket-books.  The 
text  is  subdivided  and  classified  as  folloivs  :^I.  General  ; 
Geological  and  Mineralogical  Relations  ;  Natural  Phos- 
phates of  Commerce  ;  Calcined  Phosphates,  &c.  11.  Manu- 
facture of  Superphosphates.  III.  Manufacture  of  Phosphoric 
Acid  and  its  Derivatives.  IV.  Manufacture  of  Basic  Phos- 
phates. V.  Manufacture  of  Phosphates  and  Superphosphates 
from  Bones.  VI.  Chemical  Analysis :  (i.)  Phosphoric 
Acid  and  its  Principal  .Salts,  (ii.)  Determination  of  Phos- 
phoric Acid,  (iii.)  Determination  of  Xitrogen,  Ammoniacal, 
Nitric,  and  Organic.  (iv.)  Analysis  of  Raw  Materials, 
(v.)  Analysis  of  Manufactured  Products  (Superphosphates, 
Thomas  Slags,  &c.).     (vi.)  International  Methods. 

L'Alcool  iNDtJSTRlALE.  Produzione  dell'  Alcole  Indus- 
triale, Dal  Panto  di  Vista  dell'  Agricoltura  Italiana, 
Applicazione  dell'Alco'e.  Deuaturato  alia  Fabbricazione 
dell'  Aceto  ;  delle  Vernici,  &e.  Alia  produzione  della 
Forza  Motrice,  Al  Riscaldamento  ed  Alia  lUuminazione. 
Del  Dr.  GtNO  Ciapetti,  Premiato  del  Miuistero  di 
Agricoltura  ludustria  e  Commercio,  gii  direttore  della 
Disiilleria  Agricola  Cooperat.  Casent.,  &c.  Ulrico  Hoepli, 
Milan,  Italy.     1903.     Price  L,  3.50. 

This  is  a  pocket-book  on  Commercial  Spirit  ( Alcohol), 
similar  in  size  to  the  preceding  work.  It  contains  262 
pages  of  subject-matter,  with  105  illustrations.  The  matter 
is  classified  as  follows: — I  Manufacture  op  Commercial 
Spirit.  Distillation.  Alcohol  and  its  Valuation.  Distil- 
ling in  Italy.  Preparation  of  Spirit  from  Various  Sub- 
stances, &c.  II.  Applications  of  Spirit.  Denatured 
Spirit.  Vinegar  from  Alcohol.  Alcohol  tor  Motors  and 
for  Fuel  Purposes.  Spirit  for  Illumination.  .Spirit  for 
Heating  Purposes. 
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Jena  Glass  and  its  Scientific  and  Industrial  Appli- 
cations. By  Dr.  H.  Hovestadt.  Translated  and 
Edited  br  J.  D.  Everett,  M.A.,  F.R.S.,  and  Alice 
Everett,'  M.A.  Macmillan  and  Co.,  Ltd.,  London. 
1902.    The  Macmillan  Company,  New  York.     Price  15s. 

8vo  volume,  containing  author's  and  translators'  prefaces, 
table  of  contents,  385  pages  of  subject-matter,  an  appendix 
of  27  pages,  and  the  alphabetical  index.  The  following  are 
the  leading  subjects  discussed  in  the  volume; — I.  Intro- 
duction. II.  Optical  Properties  of  Glass.  III.  Perfecting 
of  Optical  Sy.stems  by  the  New  Glasses.  The  Microscope. 
IV.  Photographic  Objectives.  V.  Achromatic  Diverging 
Lenses,  &c.  VI.  Telescopes.  VII.  Mechanical  Properties 
of  Glass.  VIII.  Thermal  Properties  of  Glass.  IX.  After- 
working  and  Thermometry.  X.  Chemical  Behaviour  of 
Glass  Surfaces.  XI.  Electric  and  Magneto  optic  Properties 
of  Glass.  Appendix  :  Revised  List  of  Jena  Optical 
Glasses. 

Handbuch  dek  anorganische  Chemie.     Herausgegeben 

von   Dr.  O.  Dammek.      IV.  Band.     Die  Fortschritte  der 

anorganischen     Chemie    in    den     Jahren     18',I2 — 1902. 

Bearbeitet    von    Privatdocenten    Drs.  Bahr,    Richard 

Meter,     Muthmann,     Nass,      Nrrnst,     Rothmund, 

Stritar,    und  Zeisel.     Eerd.  Euke's  Verlag,  Stuttgart. 

1902.     Price  M.  4  per  Lieferung  fiir  Lieferungen  4  und  5  ; 

M.  6  fiir  Lieferung  6. 

The  issue  of  this  work   is  continued  (see  this  Journal, 

1902,  1105,  col.    1),  the   further  parts   of  Vol.  IV.,   viz., 

Parts  4,  5,  and  6,  appearing.      In   Part  4  the  description 

of  the   Hydroxjiamine   Salts  is   continued   and   ended  on 

page    481,  that  of  the  Alkaline  Earth    Metals   and   their 

Salts     then     commencing.       Next     follow     Zinc,     Lead, 

Thallium,   Copper,  Silver,  and  ilereury.  Part  4  terminating 

on  page  640.     Part  5  commences  on  page   641,  with    the 

continuation   of   the    Amalgams  of  Barium  and  Mercury, 

and   this    part    ends  on    page    800    with    Alloys    of    Iron, 

that  of  Iron  and    Boron  being  continued  into  Part  6.     The 

subject  of  Iron   and   its  Alloys   is   completed  on   page  803 

of  Part   6,   and   then  follow  994  pages  of  subject-matter, 

treating  of  the  following  metals,  with  their  alloys  and  salts  : 

— Cobalt,    Nickel,     Chromium,     Molybdenum,    Tungsten, 

Uranium,  Vanadium,  Tantalum,  Niobium.  Gold,  Platinum, 

Kuthenium,    Rhodium,   Palladium,   Iridium,   and   0»miiim. 

After  this  follows  the  alphabetical  index  of  tlie  complete 

Vidume  IV.     At  the  commencement  of  this  Part  6,  appears 

the  table  of  contents  referring  to  the  whole  volume. 


I.— GENERAL. 

Board  of  Trade  Notice. 
Dec.  4,  1902. 
The  Board  of  Trade  have  been  considering  the  means  at 
present   available  of  obtaining   s\sten)atic    inforra.ation   on 
trade   matters  from  certain  of  the  self-governing  colonies, 
and  the  desirahility  of  improving  these  means,  with  a  view 
to    ascist     Briiisli    traders    to   compete   successfully    with 
foreign  traders  in  colonial  markets.     They  have  also  received 
I'f  presentations  from  their  Committee  on  Commercial  Intel 
ligence  bearing  on  the  same  subject,      i  ho  Board  of  Trade 
have  now  appointed  Mr  Henry  I3irchenough  to  visit  South 
Africa  on  their  behalf,  holh  for  the  purpose  of  reporting  as 
to  the  prestut  openiuys  for  Biitish  trade,  and  of  arrangine, 
so   tar  as  jxissible,  for  the  regular  supply  of    commercial 
information  m  future. 

Dutt-Free  Alcohol  for  Research. 

Th<-  followins  lett- r  has  hem  addressed  to  the  Editor  of 
the  Timex  tiy  r>ir  II.  E.  lioscoe,  F.R.S.,  and  Prof.  Harold 
B.  Dixon,  r.K.S.,  as  Chairman  and    Secretary,  respectively, 


of  the  British  Association  Committee  appointed  last  year  to 
obtain  from  the  British  Government  duty-free  alcohol  for 
research  : — 

.Sir, — It  has  long  been  felt  by  scientific  workers  in  this 
country  that  a  serious  drawback  to  the  prosecution  of 
research  lies  in  the  fact  that  the  fall  and  very  heavy  duty  has 
to  be  paid  on  pure  alcohol,  as  distinguished  from  methylated 
spirit,  largely  used  in  scientific  laboratories  where  higher 
teaching  and  research  are  carried  on.  And  this  appeared  to 
be  a  hardship  ;  in  the  first  place,  because  the  alcohol  thus 
used  is  either  destroyed  or  rendered  useless  for  potable 
purposes,  and,  in  the  second  place,  because  no  such  duty  is 
paid  in  Germany,  France,  or  the  United  States,  and  thus 
the  British  is  heavily  handicapped  as  against  the  foreign 
worker. 

At  the  meeting  of  the  British  Association  held  last 
year  in  Glasgow,  a  committee  was  appointed  with  instruc- 
tions to  approach  the  Board  of  Inland  Revenue  with  the 
object  of  endeavouring  to  secure  the  removal  of  this  griev- 
ance—  a  grievance  which  was  recognised  by  the  Government 
in  the  Budget  Bill  of  this  year. 

^^'e  are  now  glad  to  report  that  the  Board  has  met  our 
suggestions  in  the  fairest  possible  manner,  with  an  obvious 
desire  to  extend  facilities  for  scientific  research  in  the  direc- 
tion indicated,  as  a  perusal  of  the  regulaiioiis  which  we 
enclose  will  show. 

The  Secretary  to  the  Board  of  Inland  Revenue  informs  us 
that   pure  "  methyl  alcohol,"  also  much   used  in  chemical 
research,  may  be  obtained  under  the  same  regulations,  and 
should  smaller  quantities  of  methyl  alchol  be  required  than 
the  minimum  permitted  in  the  case  of  ethyl  alcohol,  the  Board 
will  consider  special  applications  to  that  effect. 
We  are,  .Sir,  your  obedient  Servants, 
H.  E.  RoscoE,  Chairman. 
H.  B.  Dixon,  Secretary  to  the  Committee. 

Regulations  for  tlie  use  of  Duly-Free  .Spirit  at  Universities, 
Colleges,  <§'c. 

1.  An  application  must  be  made  by  the  governing  body 
or  their  representatives,  stating  the  situation  of  the  parti- 
cular university,  college,  or  public  institution  for  research 
or  teaching,  the  number  of  the  laboratories  therein,  the 
purpose  or  purposes  to  which  the  spirits  are  to  be  applied, 
the  bulk  quautity  likely  to  be  required  in  the  course  of  a 
year,  and,  if  it  amounts  to  50  gallons  or  upwards,  the  name 
or  names  of  one  or  more  sureties,  or  a  guarantee  society 
to  join  in  a  bond  that  the  spirits  will  be  used  solely  for  the 

'    purpose  requested  and  at  the  place  specified. 

2.  The  spirits  received  at  any  one  institution  must  only 
be  used  in  the  laboratories  of  that  institution,  and  must  not 
be  distributed   for  use   in    the   laboratories   of   any    other 

I    institution,   or    used   tor    auy   other    purpose   than    those 
authorised. 

3.  Only  plain  British  spirits  or  unsweetened  foreign 
spirits  of  not  less  strength  than  50'^  over  proof  (i.e.,  con- 
taining not  less  than  80  per  cent,  by  weight  of  .absolute 
alcohol)  may  be  received  duty  free,  and  the  ditl'erential 
duty  muot  be  paid  on  the  foreign  spirits. 

4.  The  spirits  must  be  received  under  bond  either  from  a 
distiller)  or  from  an  excise  or  customs  general  warehouse 
and  lexcept  with  special  permissiou)  in  quautities  of  not  less 
tnan  nine  bulk  gallons  at  a  time.  Tney  will  lie  obtainable 
only  on  presentation  of  a  requisition  signed  by  the  proper 
supervisor. 

5.  On  the  arrival  of  the  spirits  at  the  institution,  the 
proper  revenue  officer  should  be  iufonued,  auJ  the  vessels, 
cask^,  or  packages  containing  them  are  not  to  be  opened 
until  he  has  tnktu  an  account  of  the  spirits. 

6.  I'he  stock  of  spirits  in  each  institution  must  be  kept 
undt-r  lock  iu  a^special  compartment  under  the  control  of 
a  professor  or  some  responsible  officer  of  the  university, 
college,  or  in>titution. 

7.  The  spirits  received  by  the  responsible  officer  of  the 
institution  uj.iy  be  distributed  by  him  undiluted  to  auy  of 
the  liiborat-'rics  on  the  same  premises. 

S  No  distribution  of  spirits  may  he  made  from  the 
Receiving  L.ibor  itory  to  other  laboratories  which  arc  not 
within  the  same  premises. 
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y.  A  stock  book  must  be  provided  and  kept  at  the 
lifceiving  Liiboratory  iu  which  is  to  be  entered  on  the  debit 
i.le  an  account  of  the  bulk  and  proof  gallons  of  spirits 
received  with  the  date  of  receipt,  and  on  the  credit  side 
lu  account  of  the  bulk  and  proof  gallons  distributed  to  the 
other  laboratories.  A  stock  book  must  also  be  kept  at  each 
other  laboratory  in  which  must  be  entered  on  the  diiy  of 
receipt  an  account  of  the  bulk  .\nd  proof  gallons  of  spirits 
received  from  the  Receiving  Laboratory. 

These  books  must  be  open  at  all  times  to  the  inspection 
of  the  Revenue  officer,  and  he  will  be  at  libejty  to  make 
an^'  extract  from  them  which  he  may  consider  necessary. 

10.  The  quantity  of  spirits  in  stock  at  any  one  time 
must  not  exceed  half  the  estimated  quantity  required  in 
a  year  where  tnat  quantity  amounts  to  20  ^alls,  or  upwards. 

1 1.  Any  contravention  of  the  regulations  may  involve  the 
withdrawal  of  the  Board's  authority  to  use  duty-free  spirits. 

12.  It  must  be  understood  that  the  lliard  of  Inland 
Revenue  reserve  to  themselves  full  discretion  to  withhold 
permission  for  the  use  of  duty-free  spirit  iu  any  case  io 
which  the  circumstances  may  not  seem  to  them  to  be  such 
as  to  warrant  the  grant  of  it.  They  have  already  decided 
that  the  use  of  dnty-free  spirits  for  the  preservation  of 
natural  history  or  other  specimens  cannot  be  allowed. 

J.  B.  Meeks,  Secretary. 
Inland  Revenue,  somerset  House,  VV.C, 
1 7th  November,  1902. 

^'ole. — "  Proof  Spirit  "  is  defined  by  law  to  be  such 
spirit  as  at  the  temperuture  of  HI"  F.  shall  weigh  yi^''^  "^ 
an  equal  measure  of  distilled  water. 

Taking  nater  at  51°F.  as  unity,  the  specific  gravity  of 
"proof  spirit"  at  51' F.  is  0 -92308.  When  such  spirit  is 
raised  to  the  more  usual  temperature  of  60"  F.,  its  specific 
gravity  compared  with  water  at  60"  F.  is  0-91984. 

To  calculate  the  quantity  of  spirits  at  proof  in  a  given 
quantity  of  spirit  over  or  under  proof  strength  ; — Multiply 
the  quantity  of  spirit  by  the  number  of  degrees  of  strength 
of  the  spirit,  and  divide  the  product  by  luo.  The  number 
of  degrees  of  strength  of  any  spirit  is  100  plus  the  number 
of  riearees  overproof,  or  minus  the  number  of  degrees 
overproof. 

Kxample  : — 19-8  galls,  of  spirit  at  G4-.1  overproof 
100  -1-  64-5  =  164-.')  proof  strength. 
164'0  X   19-8  -T-  100  =  3-2-571 
taken  as  32-5  galls,  at  proof. 

IV.— COLOURING    MATTERS    Ai\D 

DYESTUFFS. 

Anilike  Dyestuffs  Exported  from  Germany. 

Frank f.  Zeit.,  Oct.  20,  1902;  through  U.S.   Cons.  Reps., 
Nov.  2S. 

In  an  article  published  in  the  third  quarterly  volume  of 
the  statistics  of  the  German  Empii-f,  it  is  stated  that 
Germany  hesitated  to  take  up  at  first  the  dyestuff  industry, 
which  dates  from  1856.  The  cou<litions  for  the  manu- 
facture of  artificial  dyestuft's  seemed  to  be  much  more 
favourable  abroad  thau  in  Germany.  In  England,  the 
necessary  materials — as  fuel  and  the  products  of  the  acid 
and  alkali  industries — were  much  cheaper,  .and  tar  and 
its  products  were  also  lacking  in  German}-,  because  the 
gas  iudustry  was  not  so  highly  developed  as  in  England 
and  France.  At  present,  Germany  entirely  supplies  the 
coal-tar  for  the  hime  colour  industry.  The  importation  of 
coal-tar  colours  incr.-ased  from  1892  to  1900,  but  decreased 
in  1901.  On  the  other  hand,  the  exportation  of  aniline 
dyestuffs  has  steadily  increased  in  the  last  decade,  as  shown 
by  the  accompan3iDg  table,  which  also  gives  the  exports  to 
the  two  most  important  importing  countries — Great  Britain 
and  thf  Uuited  States. 

The  exports  ha*»j  not  increased  so  much  iu  value  as  in 
quantity,  a  result  of  lower  prices  for  the  goods. 

The  export  to  the  LT.iited  Slates  has  doubled  in  round 
numbers,  that  to  Great  Britain  in -reased  in  a  much  larger 
measure.  China,  which,  in  1S92,  occupied  third  place,  has 
since  been  overtaken  by  Au^tria- Hungary,-  which  to^k,  in 
1901,2,491  tons,  whilst  China  took  1,856  tons.  Italy  im- 
ported 1,673  tons,  and  India,  1,430  tons.     Whilst  France  is   j 


2,204-6  pounds. 

a  regular  customer  for  German  coal-tar  dyestuffs.  the  export 
thither  is  fluctuating,  and  the  same  is  true  of  Russia.  The 
export  to  Belgium  has  increased  two  and  a  h-.ilf  times.  To 
Switzei-land  also,  which  has  a  coal-tar  dyestuff  industry  of 
its  own  at  Basle,  large  quantities  are  shipped. 

VII.— ACIDS,  ALKALIS,  Etc. 

Liquid  Carbon  Dioxide  in  France. 

Chem.  and  Druygisf,  Dec.  13,  1902. 

A  Bill  has  recently  been  laid  before  the  French  Parlia- 
ment, and  is  at  present  being  examined  by  the  Customs 
Committee,  propoing  a  specific  duty  of  25  frs.  tariff, 
maximum,  and  -20  frs.  tariff,  minimum,  upon  liquid  carbonic 
acid,  in  place  of  the  present  duty  of  5  per  cent,  ad  val.  The 
use  of  liquid  carbonic  acid  in  the  manufacture  of  mineral 
waters  and  sparkling  wines  is  continually  on  the  increase. 
Algerian  wines  received  at  Hamburg  are  said  to  be  treated 
with  carbonic  acid  and  exported  as  champagne,  which  may 
account  to  some  extent  for  the  falling-otf  in  the  export  of 
champagne  from  France. 


X.—METALLURG  Y. 

Antimonial  Lead  in  the  United  States. 
Eug.  and  Mining  J.,  Nov.  15,  1902. 

The  production,  in  the  United  States,  during  1901,  of 
antimonial  lead,  which  is  a  by-product  in  the  refining  of 
base  silver-leail  bullion,  amounted  to  10,656  short  ions  out 
of  a  total  production  of  392,344  tons.     Antimonial  or  hard 

I    lead  was  formerly  designed  to  contain   10  or  12  percent. 

!  of  antimony,  but  in  1896  the  proportion  was  mostly  18  or 
20  per  cent,,  and  occasionally  35 — 40  p.-r  cent,  uf  antimony, 
whilst  the  product  usually  contained  about  6  oz.,  and  some- 
times as  mucn  as  10  oz.  of  silver  per  ton,  which  it  did  not 
pay  to  separate.  At  the  present  time,  however,  analyses  of 
over  600  samples   shoived,  on  the  average,  lead,   77-96 ; 

I  antimony,  20-99;  arsenic,  0-62;  copper.  0'37;  total, 
99-94  per  cent. ;   with  only  0  08  oz.  of  gold   anJ   2-45  oz. 

'  of  silver  per  short  too.  Antimonial  lead  contaiuing  as 
much  as  60   per  cent,   of  antimony  can   be  produced,  but 

I    lead  containing  25 — 30  per  cent,  of  antimony  is  best  suited 

!    for  the  market. — A.  S. 

Minerals  of   Funis, 
Foreign  Office  Annual  Series,  No.  2915. 

The  ores  mined  are  chiefly  those  of  zinc,  in  the  form  of 
calamine,  and  of  lead  as  galena  and  cenissite.  rti.i  number 
of  really  iinpirtant  mines  is  not  great  in  propoi-tion  to  the 
number  of  miniuir  licenses  granted,  but  this  is  greatly  dut; 
to  geological  disturbinces  which  have  retarded  a  more 
accurate  acquaintance  with  the  geueral  run  of  itie  richer 
depo.-its  of  ore.  Mining  m  this  country  is,  iu  f^ct,  in  its 
infancy,  and  the  quantity  of  ore  exported  in  1901,  viz., 
26,145  tons,  shows,  on  the  whole,  a  good  return. 

The  oi-es  of  ziuc  and  lead  are  found  generally  in  the 
overlying  beds  of  cretaceous  limestones. 

The  chief  mining  districts  of  zinc  an  1  lt*ad  are  in  the 
north  of  Tunisia,  the  ceulres  being  Teboursuuk,  Beja,  and 
Sonk-el-Arba. 
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XII.— FATS,  OILS,  Etc. 

Olive  Oil,  "  Grignons  d'Olites,"  and  Soap  in  Tunis. 
Foreign  Office  Annual  Series,  No.  291. 5. 

The  cultivation  of  the  olive  iu  Tunis  has  largely  developed 
of  late  years.  Extensive  oil- mills,  with  improved  machinery, 
have  been  erected,  the  quality  has  greatly  improved,  and 
Sfax  oil  is  in  demand.  The  olive  crop  having  been  poor  in 
Italy  during  the  last  few  years,  growers  in  that  country  have 
bought  quantities  of  Tunisian  oil.  They  mix  the  latter  with 
their  own  and  re-export  it  at  a  higher  price  than  the  pure 
article  could  be  bought  for  at  Sfax.  The  same  is  alleged 
with  regard  to  the  oil  exported  to  Nice.  Of  the  total  value 
of  oil  exported,  iu  1901,  viz.,  232,712/.,  France  took 
1.18,152/.,  Italy,  66,.')80/.,  Malta,  3,777/.,  and  the  United 
Kingdom,  736/.  The  export-duty  is  '2s.  bd.  per  cwt.  Fresh 
olives  pay  K<.  l\d.  per  cwt. 

A  bj'-product  of  the  olive  (grignons  d'olive)  is  extracted 
from  the  crushed  remains,  an(l  used  in  the  manufacture 
of  soap.  This  is  mostly  sent  to  Malta.  In  1899,  British 
trade  took  8,C78/.  worth  of  Tunis  soap,  out  of  a  total  of 
10,396/.  ;  in  1900,  out  of  13,497/.  worth,  soap  to  the  value 
of  10,773/.  went  to  Malta  and  the  United  Kingdom,  and 
in-  1901,  11,004/.,  out  of  13,386/. 

British  traders  supply  about  40  per  cent,  of  the  sulphate 
of  soda  used  iu  the  making  of  soap,  and  also  of  caustic  soda. 
The  duty  is  .'i  per  cent,  ad  vat.  on  soda,  natural  or  artificial, 
sulphates  of  soda  or  caustic  soda. 

British  toilet  soap  can  also  be  sold  well  in  Tunis,  but  a 
large  highly-scented  tablet  is  a  sine  qua  nan  whatever  the 
quality  may  be.     The  duly  is  8  per  cent,  ad  val. 

XIV.— TANNING;  LEATHER;   GLUE,  Etc. 

"  Kanten  "  FitoM  Japan. 

Foreign  Office  Annual  .Series,  No.  2911. 

"  Kanten  "  or  "  coUe  vegetale  "  is  the  gelatin  of  an 
alga,  called  "tengusa"  {gelideuin  corneum'),  which  is  found 
in  considerable  abundance  along  mauy  parts  of  the  coast  of 
Japan.  It  is  in  great  demand  in  China,  and  of  late  years 
has  come  rapidly  into  favour  in  Europe,  where  it  is  used  in 
confectionery  for  jellies,  jujubes,  and  for  other  uses  to  which 
gelatin  is  put. 

After  being  gathered  the  seaweed  is  bleached,  dried,  and 
packed  in  bundles  at  Nishinomiya,  and  other  places  in  the 
vicinity  of  Osaka. 

There  are  two  varieties  of  the  prepared  article,  fine  (cut 
in  narrow  strips)  and  square.  The  bulk  of  the  export  goes 
to  Honif-Kong  and  China ;  but  in  1900,  over  57,000  lb. 
were  sent  to  the  United  Kingdom,  and  over  73,000  lb.  to 
Germany. 

The  value  of  the  total  export  rose  from  92,0110/.  in  that 
year,  to  1 16,000/.  in  1901. 

X  v.— MANURES,  Etc. 
PHOspB.vrE  OF  Lime  Deposits  in  Tunis. 
Foreign   Office  Annual  Series,  No.  2915. 

A  Bcylical  Decree  of  22ud  August  1900  has  morlified 
the  first  article  of  the  Decree  of  1st  December  1898,  on  the 
prospecting  and  working  of  deposits  of  phosphate  of  lime. 
Pars.  3  and  4  are  cancelled,  and  the  following  inserted : — 

"The  area  applied  for  must  not  exceed  2,000  hectares 
(i.e.,  4,942  acres),  and  no  two  points  within  it  may  he  more 
than  10  kilouis.  (6i  miles)  apart. 

"  The  application  must  be  accompanied  by  a  plan  on  a 
scale  of  ;^,^„„,  giving  a  general  sketch  of  the  configuration 
of  the  land,  the  location  of  the  outcrops,  and  the  exact 
course  of  the  perimeter  of  the  claim." 

The  phosphate  of  lime  deposits  are  situated  at  Gafsa, 
Kalaat  es  Senam,  and  Kolaat  Djerda.  Id  1898,  a  couple 
of  tons  of  this  product  were  sent  to  France.  In  12  months 
more,  the  trade  had  become  thoroughly  established,  and 
25,464  tous  were  exported  to  France,  10,425  tons  to  the 
United  Kingdom,  3,633  tous  to  Italy,  11,414  tons  to  Ger- 
many, and  6,771  tons  to  Holland.  In  1900,  the  total  was 
nearly  trebled,  but  the  proportions  were  changed  in  favour 


of  the  United  Kingdom,  which,  instead  of  one-sixth,  took 
more  than  a  third  of  the  whole,  viz.,  59,112  tons  out  of 
164,633  tons.  The  French  share  was  46,910  tons,  that  of 
Italy  was  3."),667  tons  (an  increase  of  over  300  per  cent.), 
that  of  Germany,  15,352  tons,  and  that  cf  Holland,  7,592 
tons.     Last  year,  1901,  shows  further  progress  still. 

XVI.— SUGAR,  STARCH,  Etc. 

Sugar  I.viports  op  Kobe  and  Osaka  (.Lapan). 

Foreign  Office  Annual  Series,  No.  2914. 

As  regards  the  import  of  Continental  beet  sugar  into 
Japan,  the  Austro-Hungarian  product,  which  was  very 
nearly  equal  in  amount  to  .the  German  in  1900,  fell  to 
less  than  one-half  in  1901:  — 


Quantity. 

1901.          ,           1900. 

German 

Tons.                  Tons. 
70,824                    28,447 
33,300                    26,075 

Austro-Hungarian 

In  1901,  Kobe's  import  of  sugar  was  over  35  per  cent,  of 
tbe  whole  import  of  Japan,  whereas,  in  1900,  it  was  over 
37  per  cent.  The  proportionate  decrease  is  partly  due  to 
the  increased  import  at  Shimonosaki  (Bakan). 

World's  Sugar  Crop  Estimates  for  1902-3. 

U.S.  Cons.  Hep.,  Nov.  12,  1902. 

0.  Licht's  estimates  of  the  beet-sugar  for  1902-3.  corn- 
previous   years,  are  as 


pared   \ 
follows: 


ith    the  actual    results    of 


Country. 

1902-3.       1901-2. 

1900-1.       \S|»- 

1898-9. 

Gcrm.any 

Austria 

France 

Russia 

Bi-ltriuul 

Holland 

Other      coun- 
tries. 

Tons. 

1.950,000 

1,025.000 

S80,(l(lO 

1  275,000 

240.000 

125,000 

355,000 

Tons. 

2.290,408 

1..3(iL',03S 

1.1S3.4.20 

1,110,000 

350,000 

203,172 

1400,000 

Tons. 

1,984.186 

1.0'.i+."W 

1.170.:i32 

;US,S38 

333,119 

178,081 

367,919 

Tons. 
1,798,631 
1,108,007 
977,580 
906.737 
302.805 
171.029 
263,919 

Tons. 

1,721,718 
1,051,290 
830,132 
776,066 
214,017 
149,763 
209,115 

Total 

5,850,000 

6,843,038 

6,016,618 

5,518,048 

4,982,101 

It  is  probable,  however,  that  the  figures  for  France  will 
have  to  be  modified,  as  the  estimate  of  880,000  tons  shows 
a  decrease  from  the  figures  for  last  year,  which  the  reports 
from  that  country  do  not  seem  to  warrant. 

The  estimates  of  the  sugar  crop  in  the  leading  cane- 
producing  countries,  as  compared  with  the  results  of 
previous  years,  are  shown  in  the  following  table : — 


Country. 


1902-3. 


1901-1 


Cuba 

Porto  Rico . 
Trinidad . . . 
Barbados . . 
^lui-tinique. 
Gnndeloupe 
Demerara. . 

Brazil 

•Java _ .    _ 

Philippine  IslandsJ 

Mauritius 

Reunion 

Jamaica 

Lesser  Antilles 
United  States . 

Peru 

EK.Vpt 

Hawaii 


.^t 


Tons. 

850,000 

95,000 

45,000 

45,000 

35,000 

85,0110 

100,000 

215,000 

725,000 

.M.OOO 

150.000 

35.000 

30.000 

80.000 

425.000 

126.000 

85,000 

340,000 


Tons. 
683,312 

82,179 

44,913 

45,777 

31,700 

40,153 

118,193 

280,000 

717,820 

53,331 

145,107 

30,120 

30,000 

95.000 

400,000 

135,000 

90,000 

340,000 


1899—1900. 


Tons. 
512,061 

55,089 

47,942 

61,074 

.39,550 

38,529 

95,188 

228,000 

704,466 

54,943 

174,938 

42,631 

30,000 

85.000 

350,000 

120,000 

85.000 

320,000 


Total 3,470,000     i    3,362,605 


Tons. 

281.420 
32,751 
38,003 
47,019 
30.175 
28,091 
78,751 

105,000 

697,341 
66,116 

159,102 
29.377 
28.00il 
80.000 

267,731 

120.000 
95,000 

2S0,000 


2,476,057 
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Assuming  these  figures  of  the  world's  crop  of  sugar  for 
191)2-3  to  be  approximately  correct,  the  complete  statistical 
>itniitiou,  as  comparuil  with  former  years,  is  shown  in  the 
following  table : — 


Description. 


Tons.         Tons. 
928,240  !  1,041,312 


Tons. 
Old       .Stocks,     1,800.000 

Sept.  1, 1902. 
Beet     -    silftHr     3,850.000  '  0,Sfi,U38     6,0tl>,-,18     5.51S,fl4S     4,982,001 

crop,lfi02-3.    I 
Cane    -    sugar    3,170,000     3.3C2.C0J     3,01-Moi     2,470,416     2,847,037 

crop,  1902-3.    ' 


TotMl n.l-iO.mi"   u.liili.i 


r""-i-,7     S,!)22.704     8,873,370 


-A.  S. 


. XVIII.  B.— SANITATION. 


Belgian  Roy.\l  Commission  on  Uiveiis  Pollution. 
Chem.  Trade  J.,  Nov.  29,  1902. 

The  report  of  the  Sub-commission  of  the  above-named 
body  has  just  been  issued,  aud  forms  a  report  of  70  pages. 
It  deals  with  the  visits  of  the  jiarty  to  Glasgow,  Barrhead, 
Faiington,  Shipley,  Accriugton,  Burnley,  Blackburn,  iXan- 
chester,  and  Leeds,  as  far  as  sewage  is  concerned,  and  to 
several  installations  for  the  [lurification  i>!  trades  waste  in 
the  districts  of  the  West  Riding  of  Yorkshire,  the  Ribble 
Valley,  aud  the  Mersey  and  Irwell  X'allevs. 

The  Commission  was  appointed  about  two  years  ago  with 
wide  terras  of  reference,  but  principally  with  regard  to  the 
pollution  of  streams,,  and  has  formulated  a  codoof  suggested 
modifications  to  the  existing  laws  dealing  with  the  discharge 
of  trades  waste  into  streams.  A  summary  of  the  report  in 
the  Engineer  shows  that,  according  to  the  report  of  the 
Comi::ission,  the  existing  laws  for  tlie  prevention  of  the 
pollution  of  streams  by  trade  waste  are  evaded  by  traders, 
but  that  if  only  they  were  complied  with,  considerable 
expense  would  be  incurred.  A  similar  expense,  it  sttttes, 
will  be  incurred  by  industrial  interests  if  the  proposed 
amendments  are  added  to  the  Statute-book,  but  the  residt 
of  the  visit  to  this  country  is  that  the  >Sub-commission  is 
satisfied  that  the  resources  of  Belgian  industries  will  stand 
the  necessary  extra  charges,  and  that  such  a  cousummation 
is  desirable. 

The  report  reproduces  plans  of  the  sewage  works  at 
Glasgow— precipitation  tanks;  Farington — 3  ft.  continuous 
flow  bacteria  beds;  Shipley— contact  beds;  Burnley — con- 
tact beds  and  open  septic  tanks  ;  and  Blackburn — precipi- 
tation tanks. 

In  their  final  conclusions,  the  Commissioners  comment 
on  the  tendency,  more  or  less  prev.ilent  in  all  the  districts 
they  visited,  to  abandon  the  use  of  precipitants,  and  to 
substitute  septic  tanks,  either  open  or  closed,  followed  by 
bacteria]  filters  of  some  description  or  other.  They  are  of 
opinion  that  this  is  sound  policy  from  many  points  of  view, 
except  in  special  cases,  such  as  that  of  Bradford,  where  the 
composition  of  crude  sewage  is  such,  owing  to  tiie  admission 
of  trade  waste  into  the  sewers,  that  some  form  of  chemical 
treatment  is  necessary  to  render  the  septic  ;ictiou  possible, 
and  to  bring  the  tank  effluent  iuto  a  condition  amenable 
to  the  action  of  bacteria.  They  state  that  in  the  tretitment 
of  trjide  w;iste,  no  hard-and-fast  line  can  be  laid  down,  but 
that  each  industry,  in  fact  each  factory,  must  suit  the  treat- 
ment according  to  the  character  of  the  waste.  l<'or  the  most 
part,  they  state,  either  precipitation  or  simple  decantation  is 
practised  almost  universally  in  England,  followed  in  some 
cases  by  mechanical  filtration  or  by  some  other  form  of 
treatment.  '•Here,"  they  state,  "as  in  the  case  of  town 
sewage,  methods  of  precipitation  give  rise  to  considerable 
quantities  of  sludge.  In  some  special  cases  it  is  possible  to 
recover  valuable  products  from  this  sludge,  but  in  many 
cases  it  has  no  value,  and  involves  considerable  expense  in 
lifting  and  tipping.  This  being  the  case,  it  is  surprising  that 
bacterial  methods  have  not  been  substituted  as  in  the  case  of 
sewage.  Throughout  our  tour  we  saw  no  case  of  bacterial 
purification  of  trade  waste.     The  present  practice  is  to  retain 


the  older  methods.  The  reasons  for  this  are  easily  under- 
stood ;  the  application  of  bacterial  treatment  to  industrial 
waste  is  not  yet  fully  develoi)ed.  The  subject  is  too  new  to 
have  been  studied  in  all  its  details;  furthermore,  certain 
forms  of  waste  liquors,  as  they  emerge,  are  not  amenable  to 
bacterial  influence.  It  will  be  necessary,  therefore,  to  wait 
and  see  the  development  of  this  method  of  treatmeut  in  the 
various  industries." 

XX.— FINE  CHEMICALS.  Etc. 

EssE.NTiAL  Oils  Ixdustuy   in  Cyprus. 
Bd.  of  Trade  J.,  Dec  II,  1902. 

The  following  particulars  concerning  the  production  of 
essential  oils  in  Cyprus  have  been  extracted  from  the  annual 
report  of  the  Cyprus  Department  of  Agriculture  for 
1901-2:— 

Red  Thyme  Oil. — The  production  and  sale  of  this  oil  o^ 
advantageous  terms  have  now  been  established  definitely. 
The  ipiantity  of  oil  produced,  in  1901-2,  amounted  to 
1,08()  lb.  as  comp;ircil  with  61.')  lb.,  in  19(10-1,  and  237  lb., 
in  1899-1900.  Of  the  quantity  produced  in  1901-2, 
S71s  lb.  were  sohl  in  Loudon  at  'is.  per  lb.,  and  the  remain- 
ing 214g  lb.  were  sold  in  Leipzig  ;it  10  frs.  per  kilo.,  or 
:is.  l\d.  per  lb. 

The  figures  given  show  that  the  distillation  of  red  thyme 
oil,  although  a  new  industry,  has  been  established  on  a  sound 
basis  and  is  progressing. 

Otto  of  Roses. — Otto  of  roses  continues,  since  1S97,  to  be 
produced  yearly  at  Jlilikouri,  and  new  plantations  of  the 
damask  rose  (ior  distillation)  have  been  made  in  the  two 
most  important  centres  where  the  production  of  ro^^e-water 
is  carried  on.  .\  plantation  of  damask  rose  was  also  made 
Inst  year  near  I'rodromos. 

Marjoram  Oil. — With  regard  to  this  oil,  the  Director  of 
Agriculture  writes  : — "At  the  request  made  last  year  by  a, 
large  firm  in  Leipzig,  I  propose  to  prepare  and  send  them 
this  year  as  an  experiment  a  small  quantity  of  ii  kind  of 
marjoram  oil.  If  a  good  market  could  be  secured  for  this 
oil,  the  distillation  of  the  plant,  which  grows  abundantly  in 
the  forests  of  the  Kyrenia  and  Papho  districts,  coulil  also 
be  made  a  local  industry." 

Besides  the  three  mentioned,  there  are  other  pUmts  which 
either  grow  in  the  island  or  might  be  cultivated  for  the 
extraction  of  essential  oil,  and  wtiich,  on  account  of  the 
favourable  clinKite,  would  yield  oil  of  good  quality. 


M.B.— In  these  lists,  [A.]  means  "Application  for  Patent,"  and 
[C.S.],  "  Complete  Specilication  Accepted." 

Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  atHxed,  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  application,  aud  (ii)  in  the  case  of 
Complete  BpeciUcations  Accepted,  those  of  the  Otficial  Joumala 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  OtHce  immediately,  and  to  opposition 
within  two  months  ot  the  said  dates. 


I.— PLANT.  APPABATUS,  and  MACHINERY. 

[A.]  26,411.  Timar.    Thermophores  or  devices  employed 
for  the  storage  of  heat  by  means  of  liquefied  salts.* 
Dec.  1. 
„      26,461.  Goetz.      Flasks    for    volatile,    iic.    liquids. 

Dec.  1. 
„      26,695.  Bloxain  (Oesterreichischer  Vereiu  f.   Chera- 
ische  und  Metallurgische  Produktiou).    Separation 
by  distillation  of  materials  having  different  boiling 
points.*     Dec.  3. 

6 


156o 


JOURNAL  OF  THE   SOCIETY  OF  CHEMICAL  INDUSTRY.  [Dec.  :;i.  iwc 


[A.] 


[C.S.] 
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26,T16.  Macfarianc.     Centrifugal  machine?.     Dec.  4. 

26'7S3.  Sloper.  Appliances  for  dealing  wiA  exliaust 
gases.     Dec.  4. 

26,963.  Diiinous.  Method  of  circulating  or  apply- 
in"  a  liquid  under  pressure,  applicable  for  the 
leaching  or  extraction  of  mineral  or  organic  sub- 
stances, the  extraction  of  fatty  or  greasy  substances, 
the  dyeing  and  other  treatment  of  textile  ma- 
terials, &c.,  and  means  or  apparatus  for  the  appli- 
cation of  the  said  method.     Dec.  6. 

27,175.  Volkert  and  Schroeder.     Filters.     Dec.  9. 

27  233.  Russell.  Apjiaratus  for  washing  or  cleans- 
ing casks,  barrels,  i^«-     l^ec.  10. 

27,313.  Down  and  Evans.  Bond  for  briquetting 
coal,  ores,  zinc  oxides,  &c.     Dec-  11. 

27  473.  Bamber.     Centrifugal  separators.     Dec.  12. 

612  (1902).  McNeil  (I'etchell).  Centrifugal  ma- 
chines.    Dec.  17. 

1225  (1902).  Abel  (Ges.  f.  Iluberpressuug).  Means 
and  apparatus  for  moulding  and  embossing  ma- 
terials.    Dec.  17. 

1.562  (1902).  Thompson.  Apparatus  for  use  in 
filtering  or  separating  liquids  from  solids.  Dec.  17. 

7278  (1902).  Tahoulevitch.  Process  of  vaporisation 
at  high  temperatures,  and  apparatus  therefor. 
Dec.  \0. 

10,937  (1902).  Wilson.  Piece  'of  apparatus  for 
showing  the  relation  between  volames  of  certain 
reacting  gases  and  the  volumes  of  gases  produced 
by  the  reactions.     Dec.  17. 

12,084  (1902).  Bronder.  Conveyers  tor  retort  stacks, 
&c.     Dec.  10. 

II.— FUEL,  GAS.  iND  LIGHT. 

26,422.  Jennings  and  Powuall.     Sec  under  III. 
26,492.  Jepson  and  Johnson.    Kesilicnt  incandescent 

gas-mantle  preserver.     Dec.  2. 
25,621.  Liais.    Incandescence  vapour  lamps.    Dec.  .1. 
26,681.  Lane.      Liquid-fuel   burner  for    boiler,  &c. 

furnaces.     Dec.  3. 
16,709.  Wilson.     Gas  producer.     Dec.  3. 
26,724.  Cinders.    Acetylene  gas-generators.   iDec.  4. 

26,769.  Holmes  (Guldlin).  Manufacture  of  car- 
buretted  water-gas.     Dec.  4. 

26.782.  Rushton.     .See  under  X. 

26.783.  Sloper.     See  under  I. 

26.786.  Thczard.  Acetylene  gas-generators.*  Dec.  4. 
French  Application,  Dec.  .5,  1901. 

26,808.  Donohoe.  System  for  burning  liquid-fuel 
without  smoke  for  steam  generating.     Dec.  4. 

26,818.  Cleminson.  Incandescent  electric  -  lamps, 
&c.     Dee.  .5. 

26,845.  Naisbitt.  Device  for  protecticir  and  pre- 
serving incandescent  mantles.     Dec.  .5. 

26,855.  Kiihn.  Manufacture  ofincandcscence  mantles 
and  other  incandescence  bodies.     Dec.  5. 

26,862.  Emmerson.  Means  for  purifying  acetylene 
and  other  gases.     Dec.  5. 

26,955.  Bachner.  Incandescent  gas  -  burners.* 
Dec.  6. 

27,002.  Wainford.  Apparatus  for  puiifying  and 
cooling  ga.scs  from  blast-furuaces,  &c.     Dec.  8. 

27,013.  Shaw.  Smoke  -  preventer,  heat -generator, 
and  fuel-cconomiser  in  kilns  and  furnaces.    Dec.  8. 

27,034.  Rankin  and  Longsdorf.  Apparatus  con- 
nected with  steam-boilers  and  furnaces.     Dec.  8. 

27,091.  Love.     Bee-hive,  &c.,  coke-ovens.     Dec.  9. 

27,118.  Popescu.  Incandescent  burner  for  petro- 
leum, &c.*     Dec.  9. 

27,222.  Holman.    Gas-burners.     Dec.  10. 


[A.]  27,242.  Henwood.     High-pressure  incandescent  gas- 
burner.    Dec.  10. 
,.      27,313.  Down  and  Evans.     See  wider  I. 

27,311.    Bates.      Anti-vibration    incandescent    g;is- 
burneri.     Dec.  1 1. 
„      27,319.  Geekie   an!   P.obb.     Int-indescent  burners.* 

Dec.  11. 
„      27,335.  Moeller.    Incandescent  gas-burners.  Dee.  11. 
„      27,348.  Myers    (Cook).         Liquid  -  fuel    furnaces. 

Dec.  11. 
„      27,361.  Barber.     Burners  for  liquid-fuel.*     Dee.  11. 
„      27,416.  Grice  and  Dewey.     Means   for  intensifying 
the  illumination  of  incandescent  mantles.    Dec.  12. 
,,      27,-167.  Henniugcs,    Wuntsch,  and   Holy.      Jlothod 
and  apparatus  for  the  production  and  burning  of 
a  mixture  of  vapour  and  air  for   incandescence 
lighting  and  heating.     Dec.  12. 
27,520.  Scott.     Rotating  horizontal   grate  for  u«c  in 
gas-producers.     Dec.  13. 
„      27,533.    Cie.   Du  Gaz    H.    Riche.     Manufacture  of 
compound  producer-gas.*    Dec.  13.    French  Appli- 
cation, Dec.  14,  190f. 
„      27,540.  Carbone.     Arc-lamps.     Dec.  13. 
[C.S.]  24,579  (1901).  Marshall.     Apparatus  for  conveying 
or  transporting  hot  coke,  &c.     Dec.  10. 
„      25,604  (1901).  Snelus.      Method  of  and  apparatus 
for   purifying    and   enriching    blast-furnace    gas. 
Dec.  17. 
„      26,197  (1901).  Balault.    Electric  arc-lamps.    Dec.  17. 
„      26,461  (1901).  Tully  and  Lewes.    Means  or  appara- 
tus  for   the    manufacture   or    production    of    gas 
suitable  for   heating   and   illuminating   purposes. 
Dec.  10. 
„      484  (1902).  Davies  and    Ilydroleum  Co.,  Ltd.      Sec 

under  III. 
„      747  (1902).  Griffin.  Apparatus  for  excavating  crude 
peat  from   the  bog,   and  preparing  the  same  for 
commercial  use      Dec.  17. 
„      791(1902).   Wise  (Cie.  Parisienne  D'Eclairage  etde 
Chauffage  par  le  Gaz).      Apparatus  for   charging 
retorts.     Dec.  17. 
„      1576  (1902).  Bray,  Bray,  and   Bray.      Steam-boiler 
furnaces.     Dee.  10. 
1742  (1902).    Watson.     Generators  for  the   manu- 
facture of  acetylene  and  other  gases.     Dee.  17. 
„      13,104    (1902).    Imbert    and   Morel.       Process    of 
obtaining    gas    and     combustible    vapours,    and 
apparatus  for  their  practical  use.     Dec.  10. 
13,396(1902).  Liais.     Incandescence  vapour-lamps. 
Dec.  10. 
„      15,730  (1902).  Montel.      Acetylene    gas-generators. 

Dee.  lu. 
„      17,576  (1902).   Iloult  (Moreau).      Aeetylene-lamps, 

and  generators  therefor.     Dee.  10. 
„      18,133(1902).    Buult   (Xcw   Process  Lighting  Co.). 
Gas-lamps.     Dec.  10. 
18,171   (19U2).  Johnson   (BuUett).      Combustion  of 
carbonaceous  fuel  in  furnaces.     Dec.  10. 
.,      18,310  (1902).  Tresenreuter.     Apparatus  for  mixing 
air  and  gas   for   incandescent  lighting   purposes. 
Dec.  17. 
18,590(1902).  Soc.   lloudaille  et  Triquet.     Burner 
for  use  in  incandescent   gas-lighting.      Dec.    17. 
International  Application,  Feb.  18,  1902. 
20,670^1902).  Boult  (Kuneman).      Manufacture  of 
artificial  luel.     Dee.  17. 
„      2i, 175  (190-2).  Applegatth.    Apparatus  for  assisting 
combustion  and   preventing  smoke  in   boiler,  &c., 
furnaces.     Dec.  17. 


22,532    (1902).    Rooncy. 
lamps.     Dec.  17. 


Inear.descent    electric- 


Dec.  31, 1902.] 
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III.— DESTRUCTIVE  DISTILLATION,  TAB 
PRODUCTS,  PETROLEUM. 

[A.]   28,422,  .Tennin/^saudPownall.     Apparatus  for  heat- 
iDg  tur,  pitch,  bitumen,  &e.     Dec.  1. 
,,      26,f>9.").      liloxMai      ((Jesterreichiseher     Verein      f. 
Chemische  und  MetalUirgische  Produkti-ju).      See 
under  I. 

[C.S.]  484  (19Q2).  D^ivies  ami  Hydioleum  Co.,  Ltd. 
Separation  of  undesirable  matter  from  carburetted 
water-gas  or  analogous  tars.     Dec.  17. 

IV.-COLOURING  MATTERS  and  DYESTUFFS. 

[.\..]   2fi,462.  Imray  (Farbwerke,  Ilochst).     >fanufacture 
of  azo  dyestuffs.     Doe.  1. 

„  2",05S.  Imray  (Farbwerke,  Iloclist).  Manufacture 
of  benzyl  derivatives.     Dec.  K. 

„  27,485.  Johnson  (C.  F.  Boehriiiger  und  Soehne). 
Manufacture  and  production  of  chlorine  sub- 
stitution products  of  S-metliylxau'liines.*    Dec.  12. 

„  27,532.  Johnson  (C.  F.  BoeIiring<T  und  Soehne). 
Treatment  of  S-methvlanthinr  ilcrivatives  for  the 
elimination  of  the  S-methyl  group  therefrom.* 
Dec.  13. 
[C.S.]  5S  (1902).  Eansford  (Cassella  and  Co.).  Manufac- 
ture of  ^-amidotolyl,  /)-oxvphenylamine,  and 
dyestufFs  therefrom.     Dec.  10. 

„  4280  (1902).  Johnson  (Bad.  .^.nilin  und  SodaFabr.). 
Manufacture  and  production  of  nev;  azo  colouring 
matter  and  colour  lakes.     Dec.  17. 

„  1.5,659  (1902).  Imray  (Soc.  of  Cuem.  lud.  in  liasle). 
Manufacture  of  acridine  dyestufi's.     Dec.  17. 

„  21,040  (1902).  Rahtjen.  Method  of  preparing 
monobrora-  and  dibromindigo,  as  well  as  sul- 
phurated monobromindigo.     Dec.  I". 


v.— PREPARING,  BLEACHING,  DYEING, 

PRINTING,  AND  FINISHING  TEXTILES,  YARNS, 

AND  FIBRES. 

[A.]  26,72.").  ShackletoQ   and    Bwraclougb.      Dyeing     of 
yarns  or  threads.     Dec.  4. 

„  26,928.  Holland  (Bennstt).  Api)aratus  for  printing 
and  colouring  relief  or  rjised  ornamentation  on 
fabrics.     Dec.  6. 

„      26,963.  Dumons.     See  under  I. 

„  26,982.  Stoerk.  Manufacture  of  lustrous  fibres  or 
threads.     Dee.  8. 

„  27,258.  Brandenberger.  Production  on  fabrics  of 
colour  effects,  and  fabrics  having  colour  effects 
produceil  thereon.*     Dei-.  10. 

„  27,273.  Henning..  Method  for  the  production  of 
textile  surface  ornamentation.*     Dec.  10. 

„  27,366.  Turner,  Turner,  and  Gilmour.  .  Method  of 
printing  in  two  or  more  colours,  and  apparatus 
therefor.     Dec.  11. 

„  27,379.  CoUj-er.  Machines  for  scutching  and  decor- 
ticating fibrous  plants  or  stems,  such  as  rhea  or 
ramie,  hemp.  c&c.     Dec.  11. 

[C.S.]  25,338  (1901).  Shaw.     Process  of  aud  apparatus  for 
bleachivg     certain    textile    fabrics     and    fibrous 
material.     Dec.  17. 
28  (1902).  Menzies.     See  under  XIX. 
„      2476  (1902).  Douge.     Preparation  of  collodion   for 
the  manufacture  of  artificial  silk.     Dec.  10. 

.,,  25,608  (1902).  Jojhutn.  Preparation  and  use  of 
colours  for  chemical  printing  on  fabrics  and  other 
textile  materials.     Dec.  10. 


VI.— COLOURING  WOOD,  PAPER,  LEATHER,  Etc. 

[C.S.]  28  (1202).     Men/.ies.     See  itnder  \iX. 

VII.— ACID.S,  ALKALIS,  SALTS,  Etc. 

[A.]   26,458.  Lampe  and  Preuss.     See  undtr  XIll.  A. 

„  26,836.  Foster.  Apparatus  for  evaporating  brine, 
&c.     Dec.  5. 

„      26,896.  Hargreaves.     Using  chlorines.     Dec.  6. 

.,  26,916.  Winsloe  and  Hart.  Apparatus  for  the  manu- 
facture of  sulphuric  acid  by  the  chamber  process. 
Dec.  6. 

,,  27,070.  BiUantync.  Discharger  for  sulphate  of 
ammonia  saturators.     Dec.  8. 

,,      27,313.  Down  and  Evans.     See  under  I. 

„  2  7,331.  Newlands.  Apparatus  for  collecting  aud 
purifying  carbonic  acid.     Dec.  11. 

[C.S.]  2:?.56  (1902).  Lake  (Oehler.)  Manufacture  of  sodium 
sidpliate  and  hydrochloric  acid.     Dec.  17. 
„      3161  (1902).  luiray  (Farbwerke,  Hochst).     Manu- 
facture of  sulphuric  acid  aud  sulphuric  anhydride. 
Dec.  10. 

VIII.— POTTERY,  GLASS,  and  EN.4.MELS. 

[.\.]   27,048.    Clark   (Fellner  and    Ziegler).      Combined 
furnace  for  melting  vitreous  matters.     Dec.  8. 

„      27,111.  Newell.     Glass  tiles.     Dec.  9. 

,,  27,518.  Andersou  and  Southhook  Fire  Clay  Co.,  Ltd. 
Manufacture  of  glazed  or  enamelled  bricks. 
Dec.  13. 

[C.S.]  5242   (1902).    Zsigmondy.      Process   of    producing 
pure   gold-ruby    glass    for    pressed,   blown,    and 
moulded  glasswares.     Dec.  10. 
„      22,243    (1902).    Newton    (Sievert).      Glass    casks, 
bottles,  and  like  glass  vessels.     Dec.  17. 

IX.— BUILDING  MATERIALS,  CLAYS.  MORTARS,. 
ASD  CEMENTS. 

[A.]   26,.i58.  Wentz.     Method  aud  apparatus  for  making 
cement.*     Dec.  2. 

„  26,572.  Phillips.  Apparatus  for  separating  tho 
coarse  and  the  fine  particles  of  insoluble  material, 
such  as  clay.*     Dec.  2. 

„      20,083.  James  (Passow).     Manufacture  of  cement. 

Dec.  3. 
„      26,758.  Ilarriscn  (Black  and  Richards).     Artiticial 

stone.*     Deo.  4. 
„      26,771.  Walton.     Manufacture  of  lincrusta,  &c.,  aud 

apparatus  therefor.     Dec.  4. 
,,      20,772.  Walton.      Apparatus  for   use   in    colouring 

lincrusta,  &c.     Dec.  4. 
,,      26,809.  Vigor.     Jlethod  of  including   mica   in    the 

insulation  of  cables   for  transmission   of  electrical 

energy.     Dec.  0. 
„      26,915.  Cotton.      Heat    non  -  conducting    material. 

Dec.  6. 
:,      27,036.     Boult   (Jager).      See  under  XII. 

,,  27,125.  Ferguson  and  Ferguson.  Brick- or  briquette- 
making  machines.     Dec.  9. 

,,  27,345.  Gautsch.  Process  of  rendering  wood  in- 
flj'mmable.     Dee.  11. 

,,  27,518.  Anderson  and  8outhhook  Fire  Clay  Co., 
Ltd.     See  underbill. 

„  27,.538.  Jlills  (iirousse).  Slabs  or  blocks  for  paving, 
&c.     Dec.  13. 

[C.S.]  25,505  (1901).  Stanley.     Manufacture  of  tiles,  &c. 
Dec.  10. 
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[C.S. 


[A.] 


Manufacture   of 


Manufacture  of 


]  26,214  (1901).  Theurer  and  Hansen.  Kilns  for 
burning  Portland  cement,  lime,  marl,  magnesite, 
\c.    Dec.  17. 

S3<i  (1902).  Ferrell.  Wood-preserving  and  fire- 
proofine.     Dec.  10. 

1998(1902).  Williams.  Method  of  treating  magne- 
site in  the  manufacture  of  bricks,  and  the  like 
tnagncsilc  goods.     Dec.  17. 

3:iG4(1902).    Marks    (Freriehs). 
-.irtificial  stone,  &c.     Dec.  17. 

■i9I7  (1902).    .Marks   (Freriehs). 
firei)roof  bricks.     Dec.  17. 

14,49:!  (1902).  Cocking.  Method  and  appliance  for 
forward  drying  of  bricks,  &c.  in  continuous  down- 
draught  kilns.     Dec.  10. 

'-G,996  (1902).  Lake  (Warren  Bros.  Co.).  Appara- 
tus for  preparing  the  ingredients  of  bituminous 
macadam,  &e.     I'ec.  10. 

19.24.3  (1902).  Flood.  Tiles  and  coverings  for 
floors,  &c.     Dec.  10. 

20,487  (1902).  Hahr.  Presses  for  the  manufacture 
of  stove  tiles,  &c.     Dec.  10. 

21.1^)4  (1902).  Leuscher  and  Thomann.  Presses 
for  tiles.     Dec.  10. 

21,C4()  (1902'i.  Ringel.  Manufacture  of  embossed 
■materia!  applicable  for  decorating  walls,  &c. 
Dec.  10.  "  " 

X.— METALLURGY. 

26,449.  de  Alzugaray.      Apparatus   for   use   in   the 

extraction  of  precious    metals   from    their   ores. 

Dec.  1. 
2f).4C0.  .Jottrand.     Soldering  and  welding  of  metals. 

Dec.  1. 
20,466.    Conein.     Treatment   of  mattes    and    raw 

metals  in  metallurgical  hearth  furnaces.     Dec.  1. 

26,.'i3;J.  Flor  and  Murmanu.  Means  for  preventing 
the  rnstiiig  of  iron  and  ^teel  articles.     Dec.  2. 

26,!).'>0.  Eaton-Shore  and  Robinson.  Method  of 
casting  ingots,     Dec.  2. 

26,.5.')1.  Willans  and  Roliiijsou,  Ltd.,  and  Eaton - 
Shore.     Method  of  casting  metals.     Dec.  2. 

26,573.  Lake  (Terry).     Treatment  of  metallic  sid- 

phide  ores  for  the  recovery  of  the  elements  therein. 

Dec.  2. 
26,744.  Angel.      Concentration    of   zinc    from   slag 

or  ores.     Dec.  4. 
26,7S2.    Ru.shton.      Furnaces   for    the    roasting   of 

ores.    Dec.  4. 
20,795.  Seymour.     Apparatus  for  generating  steam 

by  the  use  of  hot  slag.*     Dec.  4. 
26.834.  de  Alzugaray.     Extraction  of  metals   from 

their  ores.     Dec.  5. 
26,890.  Hamilton    and   Elmes.      Metallic    alloy   for 

use  in  soldering  aluminium,  &c.     Dec.  5. 

26,897.  Darke.     See  under  XIX. 

26,963.  Dumons.     See  under  I. 

26,980.  Leitch  (Massenez).  Method  of  manufac- 
turing steel  from  chromic  pig  iron,  and  of  re- 
covering by-products  therefrom.     Dec.  6. 

27,122.  Jones.  Furnaces  for  smelting  iron,  &c. 
ores.*     Dec.  9. 

27,134.  Wheatley.  Production  of  metallic  alloys. 
Dec.  9. 

27,189.  O'Brien  (Cerihelli).     Leucitiferous  produc-   | 
ductiou  for  the  manufacture  of  products  or  com- 
pounds  of  aluminium,    potassium,   and    silicium. 
Dec.  10. 

27,313.  Down  and  Evans.     See  under  I.  \ 

27,360.  .Sulman  and  Kirkpatrick-Picard.  Recovery 
iif  precious  metals.     Dec.  11. 


[A.]  27,464.  Silvester  and  Jenkins.     Process  for  extract- 
ing aluminium,  &c.,  from  earthy  matters.  Dec.  12. 
„      27,513.  Hulin.       Apparatus   for    the     treatment   of 
metals  or  matters  in  fusion  with  sodium  or  alkaline 
compounds.     Dec.  13. 

[C.S.J554    (1902).   Dewhurst.     Ladles   for    carrying   and 
tipping  blast-furnace  slag.     Dec.  10. 

„  1026  (1902).  Imray  (Farbwerke,  Hochsl).  Method 
of  restoring  the  activity  of  platiuum  used  in  cata- 
lytic processes.     Dec.  17. 

.,  7841  (1902).  Penhale.  Separation  of  gold  solution-, 
from  slimes,  and  apparatus  therefor.     Dec.  10. 

„  14,693  (1902).  Meslans  and  Poulcnc.  Manufacture 
of  cast-steel.     Dec.  10. 

„  21,449(1902).  Riemer.  Process  and  apparatus  for 
preventing  the  formation  of  blow-holes  or  cavities 
m  steel  and  other  metal  castings.     Dec.  10. 

„      21,7.50  (1902).  Knoth.  Manufacture  of  steel.   Dec.  17. 


XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

[A.]   26,448.  McKinnon.     Secondary  .or   storage   electric 
batteries.     Dee.  1. 

„  26,868.  Wright.  Device  for  use  in  or  with  electro- 
lytic apparatus.     Dec.  5. 

27,042.   Sherardising  Syndicate,  Ltd.,  and  Cowper- 

Coles.     Apparatus  for  use  in  depositing  metals  or 

compounds  by  the  "  Sherardising  "  process,  Dec.  8. 

,,      27,179.    Acheson.      Reduction    of    compounds    by 

electrical  heating,  and  apparatus  therefor.*    Dec.  9. 

„  27,180.  vonWelsbach.  Accumulators  or  secondary 
batteries,  and  preparation  of  electrodes  therefor. 
Dec.  9. 

„      27,373.  Pearson  and  Fiedler.  Galvanic  cell.  Dee.  11. 

,,  27,374.' Pearson  and  Fiedler.  Electrode  for  galvanic 
cells,  and  method  or  process  for  producing  same. 
Dec.  11. 

[C.S.]  24,737  (1901).  Sutherland  and  Marcuson.     Portable 
electric  batteries,  &e.     Dec.  10. 

„  1688  (1902).  Paweck.  Electrolytic  separation,  de- 
posit, and  refining  of  zinc.     Dec.  17. 


XII.— FATS,  OILS,  AND  SOAP. 

[.\.]   26,628.  Leon.     Process  for  preparing  animal  fivts  for 
the  manufacture  of  soaps  and  glycerines,    Dec.  3, 

,,  26,728.  .Tohuson.  Extraction  of  oil  from  fish  livers. 
Dec.  4. 

,,  26.799.  Godfrey.  Machine  for  the  manufacture  of 
linoleum,  &.c.     Dec.  4. 

,,      26,804.  Losch.     Manufacture  of  linoleum.     Dec.  4. 

,,  26,929.  Traine.  Process  for  preventing  oil  from 
becoming  turbid  or  gelatinous  when  heated. 
Dec.  6. 

„      26,963.  Dumons.     See  under  I. 

„  27,036.  Boult  (Jiiger).  Linoleum  or  other  cement. 
Dec.  8. 

„  27,368.  Bloxam  (Cavenaugh).  Cake  of  soap,  and 
apparatus  for  moulding  it  and  like  plastic  ma- 
terials."^   Dec.  11. 

[C.S.]  19,171  (1902).  Fresenius.     I'urifieation  o  f  ats  and 
oils,  particularly  of  cocoauut  oil.     Dec.  1 7. 

.,  19,918  (1902).  Brown  (Warden).  Oil  -  filters. 
Dec.  17. 

,,  21,107  (1902).  Matthew.  Compound  for  removing 
sulphurous  and  carbon  deposits  from,  and  cleans- 
ing painted,  &c.  surfaces.     Dec.  10. 
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XIII.— PIGMENTS,  PAINTS  ;  BESINS.  VABNISHES  ; 

INDIA-RUBBEB,  Etc. 

A. — PigmenU,  Paints. 

[A.]  2G,458.  Lampe  and  Proiiss.  Process  for  prodiiciog 
basic  lead  carbonate.     Dec.  1. 

[C.S.]  19,979(1902-).  Hyde  (Union  Lead  and  Oil  Co.). 
Method  of  and  means  for  manufactnring  lead 
carbonate,  commercially  kno^vn  as  white  lead. 
Dec.  10. 
„  19,980  (1902).  Hyde  (Union  Lead  and  Oil  Co.). 
Method  of  and  means  for  manufacturing  lead 
carbonate,  commercially  known  as  white  lead. 
Dec.  10. 

B. — Resins,  Varnishes. 

[A.]  26,001.  Roberts  and  Roberts.  Mixture  for  prevent- 
ing the  steaming  of  windows,  &c.,  and  the 
tarnishing  of  metal  goods.     Dec.  2. 

„      26, .533.  Flor  and  Murmann.     .See  jmder  X. 

„  26,8.52.  StringfcUow  and  Mainetty.  Varnish  and 
varnish  -  colour  production,  and  applications 
thereof.*     Dec.  5. 

[C.S.]  20,933  (1902).  Tuschel.     Varnishps.     Dec.  10. 

C. — India-rubber,  ^c. 

[A.]  27,167.  Wheatley  (Perrson).     See  under  XIV. 

„      27,442.  Uucker.     Elastic  material.     Dec.  12. 

[C.S.]  24,763  (1901).  Truss  and  Moore.  Preservative  for 
india-rubber.  Dec.  10.    Post  dated,  Dec.  30,  1901. 

XrV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

[A.]  26,596.  Falkenstein  and  Falkenstein.  Manufacture 
of  artificial  leather.*     Dec.  2. 

„      27,036.  Koult  (Jiiger).     Sec  under  XII. 

„  27,041.  Lake  (Christenseu  and  Henkel).  Manu- 
facture of  artificial  leather,  &c.*     Dec.  8. 

„  27,053.  Rheinische  Patent  Leim  and  Gelatin  In- 
dustrie Ges.  m.  b.  H.  and  Arcns.  Manufacture  of 
glue  and  gelatin,  &c.     Dee.  S. 

„  27,069.  Vierne  and  Kowachiche.  Composition  which 
may  be  used  as  an  adhesive.      Dec.  8. 

„  £7,167.  Wheatley  (Perrson).  Waterproof  glue  or 
cement  for  leather,  balata.  &c.     Dec.  9. 

[C.S.]  13,962  (1902).  Battis  and  Goodell.  Substitute  for 
whalebone.     Dec.  10. 

XVI.— SUGAE,  STABCH,  GUM,  Etc. 

[A.]  26,570.  Winter.     Treatment  of  sugar-juice.     Dec.  2. 

[C.S.]  17,175  (1902).  Passburg.  Treatment  of  refined 
sugar.     Dec.  10. 

„  17,178  (1902).  Passburg.  Covering  and  drying  of 
sugar  in  moulds.     Dec.  10. 

XVU.— BBEWING,  WINES,  SPIBITS,  Etc. 

[A.]  26,695.  Bloxam  (Oesterreichischer  Verein  f.  Chem- 
isehe  und  Metallurgisclie  Produktion).  See 
under  I. 

„  27,063.  Slavicek.  Method  of  and  apparatus  for  the 
fractional  distillation,  condensation,  and  rectifica- 
tion of  liquids,  particularly  mash,  for  obtaining 
extra  fine  spirit  direct  from  the  mash.*     Dec.  8. 

„  27,068.  Sanguineti.  Manufacture  of  spirituous 
liquids.     Dec.  8. 

„  27,126.  Vandam.  Disinfecting  apparatus  for  beer 
barrels,  wine  casks,  &c.*     Dec.  9. 


[A.J  27,429.  Harris.     Means   for  withdrawing  barm   ale 
from  yeast  settling  backs.*     Dec.  12. 
„      27,430.  Harris.     Means   for    racking   off   beer   and 
other  liquois.*      Dec.  12. 

[CS.]  21,643    (1902).     Lapp.         Fermentation    of    beir. 
Dec.  17. 


XVIII.— FOODS,  SANITATION,  Etc,  and 
DISINFECTANTS. 

A. — Foods. 
[A.]  26,434.  Crump.     Composition  to  be  used  as  a  sub- 
stitute   for    white    of   egg   in    confectionery.   &c. 
Dec.  1 . 
,,      26,559.  McVeigh.    Method  of  and  means  for  testing 
milk.     Dec.  2. 
26,588.  Boult,  Wahl,  and  Henius.     Non-intuxicating 
beverage,  and  process  of  manufacturing  the  same.* 
Dec.  2. 
,.      26,933.  Byrom.   Process  of  obtainicg  animal  albumin 
for  industrial,  ^e.  purposes.     Deo.  6. 

[C.S.]  16,559  (1902).    Boult  (Gaff).     Treatment  of  maize 

or  Indian  corn  for  the   production  of  corn-milling 

products.     Dec.  17. 

18,249  (1902)  Gaulin.     Process    and   apparatus  for 

intimately  mixing  milk  and  other  liquids.     Dec.  17. 

„       18,910  (1902).  Postcruuk.      See  under  XX. 

£. — Sanitation ;    Water  Purification. 

[.\.]   26,756.  Ciiudy.     Preparation  of  materials  for  use  in 
filter  or  bacterial  beds.     Dec.  4. 
„      26,974.  Ham.     Construction  of  distributor  for  filter- 
beds,  Stc.     Dec.  6. 
27,390.  Candy.     Purification  of  sewage  or  polluted 
waters.     Dec.  12. 

[C.S.]  81  (1902).  Hodgkin  and  Pulsometer  Eng.  Co.,  Ltd. 
Water-purifying  and  softening  apparatus.  Dec.  17. 
„      585  (1902).    Fox   and   Pulsometer    Eng.   Co.,   Ltd. 
Filters.     Di'C.  17. 

C— Disinfectants. 

[A.J   26,833.  de  Alzugaray.     Jlanufaetnre  of  disinfecting 
and  antiseptic  fluids  and  compounds.     Dec.  5. 
[C.S.]  5360    (1902).    Page.     Antiseptic    compounds,   and 
method  of  producing  the  same.     Dec.  10. 


XrX.— PAPEB,  PASTEBOARD.  Etc. 

[A.]  26,897.  Darke.  .Substitute  for  metallic  paper.    Dec.  6. 
„      27,278.  Ferrand.     Paper  pulp.     Dec.  10. 

[C.S.]  18,157  (1901).  Goode.  Manufacture  of  straw-pulp 
for  strawboard  and  paper.     Dec.  17. 

„  24,654(1901).  Partington.  "  Beating  engines  "  used 
in  the  manufacture  of  paper.     Dec.  10. 

„  28  (1902).  Menzies.  Bleaching  paper-  pulp,  &.c. 
Dec.  10. 

„      2476  (1202).  Douge.     See  under  V. 

XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES,  AND  EXTRACTS. 

[A.]   26,566.  Davis.     Manufacture  of  alkaline  prussiates. 
Dec.  2. 
„      26,963.  Dumons.     .See  u?ider  I. 

„  26,984.  Tocher.  App.aratus  for  determining  nric  acid, 
urea,  and  other  constituents  of  urine  and  other 
fluids.  Dec.  8. 
[C.S.]  24,456  (1901).  Craig.  Obtaining  hydrocyanic  acid 
from  ferro-cyanides,  and  apparatus  therefor 
Dec.  iO. 
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[C.S.]  24,920  (1901).  Feld. 
acid.     Dec.  10. 


Production   of  hydrocyanic 


„  18,910(1903).  Posternak.  Process  for  obtaining  the 
organic  assimilable  phosphorous  compound  con- 
tained in  vegetable  food-stuffs.  Dec.  17.  later- 
national  Application,  Feb.  3, 1902. 

„  22,096  (1902).  Behrens.  Manufacture  of  concen- 
trated acetic  acid.     Dec.  10. 

XXI.— PHOTOGRAPHY. 

[A.]  26,753.  Parsons.  Apparatus  for  the  development 
and  manipulation  of  sensitive  photographic  plates, 
papers  and  films  without  a  dark  room.  Doc.  4. 
„  27,0.50.  Ruck  and  Fischer.  ^^etalUsed  varnish 
layers  combined  with  a  support  of  paper  or  any 
flexible  material  for  photographic,  photomechani- 
cal, &c.,  printings.*  Dec.  8. 
„  27,177.  Mieth  and  Traube.  Manufacture  and  pro- 
duction of  panchromatic  dry  plates  for  photographic 
purposes.     Dee.  9. 


[C.S.]  1226  (1902).  Ehlermann.      Production   of  gr.-iined 
photographic  pictures.     Dec.  17. 

XXII.— EXPLOSIVES.  MATCHES,  Etc. 

[A.]   26,749.  Bowen    and    Harris.     Smokelesi;    powders. 
Dec.  4. 
„      26,802.  Dreany.     Kxplosives  for  blasting  purpose-;. 
Dec.  4. 

„      26,891.  Johnson  (Chem.  Fabr.  Gricsheim-Elektron). 

Igniting  cf impositions  for  matches.     Deo.  5. 
„      27,166.  Dillberg.     Non-poisonous,  strike-anywhere, 

damp-proof  matches.     Dec.  9. 

[C.S.]  26,62.3    (1901).    Criswell.      Machine     for    making 

matches.     Dec.  10. 
,,      .3144    (1902).     Thomson    (Renniek).       Detonator 

applicable    for     use    with    sensitive     explosives 

Dec.  17. 
„      11,325  (1902).  Schachtebeck.    Manufacture  of  safety 

explosives.     Dec.  17. 
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^Printed  nncl  Piililish«i  by  Etre  and  Spottiswoodb,  East  HarJinn  Street,  London,  E.C.,  for  the  Society  of  Cliemical  Industry.— P  Ol'Jl. 
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